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1. HeJII/I H 3a1a4Y1 OCBOCHHUSA JUCIHHUIIJINHBI

[lenpl0 MUCHMIUIMHBI  sIBIsieTCs  (OPMHMPOBAHHME HABBIKOB aHalIM3a M HCIOJIb30BAHUS
CYIIECTBYIOIIMX, a TaKKe pPa3pabOTKM HOBBIX APPEKTHUBHBIX aITOPUTMOB 0OpaOOTKH JaHHBIX IS
peLIeHuUs MPUKIIATHBIX 33/1a4.

3aga4un AUCHUIIIMHBL:

— pa3BuTHE NPO(PECCHOHATBHOTO KPYro30pa M alrOPUTMHYECKOTO MBIIIICHNUS;

— (opMupoBaHHE HABBIKOB PEHICHUS 33134, TPEOYIONMX pa3paboTK U (opMaTu3aiuu
AJITOPUTMOB U MCITOJIb30BaHHSI OCHOBHBIX CTPYKTYpP JaHHBIX;

— pacuIMpeHHe 3HaHUH B 001aCTH BaKHEHIINX MOJOKEHUH HHPOPMATUKH.

2. Mecto mucuuniaunbl B ctpykrype OIIOII BO
JlucuymuimHa OTHOCHTCS K TUCIUIUIMHAM 00s3aTeIbHON YacTH y4eOHOro TIIaHa.
W3ydyeHue JnaHHOW JUCHUIUIMHBI Oa3upyeTcs Ha 3HAHUSAX, I[IOJIYYEHHBIX I[P HU3YyYEHUU
TEOPETHYECKOW M MPUKIIATHON HHPOPMATHKH, TPOrPAMMHUPOBAHMS, TUCKPETHOM MaTEeMAaTHKH.

HCO6XO,I[I/IMBIMI/I YCIOBUAMU [UIL OCBOCHUS JUCIHUIIINHBI SABJISIFOTCA:

3HaHUE:

o OCHOBHBIX IIPUHLUIIOB AJITOPUTMHU3ALUU U IPOrPaMMUPOBAHNS;

o 0a30BbIX AITOPUTMUYECKUX CTPYKTYD;

o BOXHEUIIMX MMOJI0KEHUI HH()OPMATHKH;

o OCHOBHBIX IOHATUN U METOAOB JTUCKPETHON MaTeMaTUKH;

YMEHHUE:

o (dbopmanu30BaTh ycIoBUE 334a4H 110 IPOrPaMMHUPOBAHUIO;

o MIPUMEHSITH SI3bIK IPOTPAMMHUPOBAHUS B HOBBIX CUTYallUsX;

o 3amMcaTth W BBINOJHUTH MPOrpaMMy Ha KOMIBIOTEpE Ha TpeOyeMbIX —s3bIKax
IIPOrpaMMHUPOBAHMS;

BJIQJICHUE:!

o HaBbIKaMU aJIFOPUTMHU3ALUHU U IPOTPAMMUPOBAHHUSL.

OCHOBHBIC TOIOKCHHUS JAUCHUIUIMHBI MOTYT OBITh MCIIOJIb30BaHbI B JanbHEHIIeM pu U3yUCHUU

00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS; COBPEMEHHBIX SI3bIKOB MPOTPaMMHUPOBAHUSI.

3. Pe3yabTatbl 00y4eHHUs MO AMCUHUIINHE
IIponecc n3yueHust TUCUMIUIMHBI HAlpaBjieH Ha (OpMUPOBaHHE CIIEAYIOUINX KOMITETEHIIUMA:

Tabmnuua 3.1



KOIL 1 HAMMCHOBAHUC

KO,H 1 HAUMCHOBAHUEC UWHAUKATOPA

KOI[ 1 HAUMCHOBAHUE pE3yJibTaTa 06yquI/Iﬂ 1o

KOMIIETEHILIUHN noctikenust komnereniun (MJK) JUCLUIIINHE
YK-1 Cnocoben ocymectsisith | YK-1.1 OcymecTBaser BbIOOp | 3Hate  (31)  akTyasbHBIE  HCTOYHMKH O
MONCK, KPUTHYCCKHH AaHAIN3 M | aKTyaJbHBIX POCCHHCKHX M 3apyOE)XHBIX | COBPEMEHHBIX  aITOPUTMax M  CTPYKTYpax
CHHTE3 nH(popManny, | UICTOYHUKOB, a TaK XK€ IOMCK, cOOp M | JAaHHBIX
HOPUMEHATh CHUCTEMHBIH monaxo[ | o6paboTky uHbopmanuu, Heooxoqumon | Ymers (Y1) BoIOMpars uHbOpMAm{io 00

JUIE  pellieHHs] TIOCTaBJICHHBIX
3a7a4

JJIA pENICHU S IIOCTaBJICHHON 3aa4uu

HCTIONB30BAaHNN COBPEMCHHBIX aJTOPHTMOB H
CTPYKTYP IAaHHBIX JJISI PELHICHUS] KOHKPETHBIX
3a71a4

Bnamers (Bl) nHaBbikamm moucka, cOopa u
00paboTkn wWHpOpPMANWK, HEOOXOOUMOH s
pelIeHusl TOCTaBJICHHOH 3a/1aui

VK-1.2 CucreMaTusupyer U KpUTHUECKU
aHATU3UPYET uHpopMmanuio,
MOJyYEHHYIO U3 Pa3HBIX HCTOUHHUKOB, B
COOTBETCTBUM C TpPeOOBAaHMAMH U
YCIOBUSAMH 334U

3Hath (32) Merombl ONEHKH 3(PQEKTHBHOCTH
CTPYKTYp AaHHBIX M QJITOPUTMOB UX 00pabOTKH

Ymers  (Y2) oueHuBaTh  3QQEKTUBHOCTH
CTPYKTYp AaHHBIX M QJITOPUTMOB UX 00pabOTKH

Bnagets (B2) HaBBIKAMH OLICHUBaHUS
3¢ (GEKTUBHOCTH Pa3IMYHBIX CTPYKTYP IAHHBIX
U aJITOPUTMOB MX 0OpPabOTKH B COOTBETCTBHH C
TpeOOBaHUSIMHU U YCIOBUSAMH 3a]1a4d

VK-2 Cnoocoben
KpyT 3a1a4 B
IIOCTaBJIEHHON LEJTH H
BEIOMpATH OITHMAaJIbHBIE
CcrocoOBl WX pEIICHUs, HCXOMAS
U3 JEHCTBYIOMIHX MPaBOBBIX
HOPM, MMEIOIIUXCS PECYPCOB H
OrpaHUYCHUN

OTIPECTIATh
paMKax

YK-2.1 IIpoBoaut aHaJIN3

MOCTaBJICHHOW wenn u (QopMymupyer
COBOKYITHOCTH B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpBIE HEOOXOAWMO pEeIIuTh UII ee
JIOCTHIKEHUS

3uate (33) MeTonel W TpUEMBI (OpMAaITU3AIIH
331241

YMmerp (Y3) nmpencTaBuTh  IMOCTaBJICHHYIO
3a7aqy B BUIE COBOKYITHOCTH
(hopMann30BaHHBIX B3aMMOCBA3aHHBIX 337a4

Bnanets (B3) HaBbIkH (hopManu3amy 3aqad

YK-2.2 Beibupaer onTuMaibHBIE CIIOco0
penreHns 3aj1a4u, UCXOAs u3
HMEIOIHUXCS PECYPCOB M OTPaHMYCHHN

3uats (34) KpuTEepHH BEIOOpA CTPYKTYP IAaHHBIX
U alropuTMOB B COOTBETCTBHH C YCIOBHAMH
331241

Ymerb V4) BBIOUPATH ONTUMAaJIbHbIE
CTPYKTYpHI JaHHBIX U aJTOPUTMBI JUIs PELIeHHs
3a1a4n

Bnagets (B4) HaBblkamMu BBIOOpa ONTHUMAIBHBIX
JUISL pelleHds 3aJaddl CTPYKTYp JMdaHHBIX U
aJITrOPUTMOB

01.03.02 IpuxiasHas MaTemMaTuka U MHPOpPMaTHKA

OIIK-5 Cnocoben
pa3pabaThiBaTh AITOPUTMBI U
KOMITBIOTEPHBIE MPOTPaMMBI,

MPpUTOAHBIC IJIA MPAKTUYCCKOI'0O
MIPUMCEHCHUA

OIIK.f1-5.1 Hcnonms3yeT COBpeMEHHBIE
SI3BIKH HpPOrpaMMHUPOBaHHUS hibi b
pa3paboTKu AJITOPUTMOB "
KOMIBIOTEPHBIX NPOrpaMM, HPHTOAHBIX
JUIsL  TPaKkTHYeCKOr0  MPUMEHEHHs,
nojJepxuBaeT  0a3pl  JAaHHBIX W
MH(OPMALMOHHBIC XPAaHUJIHIIA.

3uate (35) 0Ga3oBble AITOPUTMBI 00pabOTKH
CTPYKTYp AaHHBIX

Ymers (Y5) ucmoms3oBaTh W pa3padaTbIBaTh
AITOPUTMBI 00Pa0OTKH TAHHBIX

Bnametr (B5) HaBeIKaMH TpUMEHEHUS W
pa3paboTKu anropuTMOB 00PaOOTKH TaHHBIX

09.03.01 MadopMaTHKa U BEIYUCITUTEIbHAS TEXHUKA

OIIK-8 CriocobeH
paszpabarbIBaTh aNTOPUTMBI U
mmporpamMmbl, MNPUTOAHBIC  IJI
MIPAKTUYECKOI'0 MPUMECHCHUA

OIIK.A-8.1 Hcnonws3yeT cOBpeMEHHbIE
SI3BIKH MPOTPaMMHUPOBAHHSA IS
pa3zpaboTku aNrOpUTMOB u
KOMIBIOTEPHBIX MPOTPaMM, MPHUTOIHBIX
Ui TPaKTHYeCKOTO  NPUMEHEHUS,
MoJAJep)KMBaeT  0a3bl  JaHHBIX U
nHGOPMAMOHHBIE XPAHHUIIHIIA.

3rate (35) 06a3oBble AITOPUTMBI 00pabOTKH
CTPYKTYp AaHHBIX

Ymers (Y5) ucnosnb3oBath M pa3padaThBaTh
AITOPUTMBI 00pPa0OTKU TaHHBIX

Bnamers (BS5) HaBelkaMHM TpUMEHEHUS W
pa3paboTKH AITOPUTMOB 00paOOTKH JaHHBIX

09.03.02 MuopMaIioHHbBIE CUCTEMBI H TEXHOJIOTHH

OIIK-6 Cnocoben
pa3pabaThiBaTh AJTOPUTMBI U
OpOrpaMMbl, TMPUTOJHBIC IS
MPAaKTHYECKOTO INPUMEHEHHS B
obmactn MHPOPMAIMOHHBIX
CHCTEM M TEXHOJIOTHH

OIIK.f1-6.1 Hcnome3yeT cOBpeMEHHbIE
SI3BIKU IpOTrpaMMHUPOBAHUS s
pa3paboTku AJITOPUTMOB u
KOMIBIOTEPHBIX MPOrpaMM, MPUIOJHBIX
JUIi ~ HpPaKkTU4eCKOro  NPUMEHEHUs,
nojyiepkuBaer  0a3pl  JAHHBIX |
nHGOPMAMOHHBIE XPAHWUIIHIIA.

3Hate (35) 0a3oBble aNropuTMBI 00pPabOTKH
CTPYKTYp AaHHBIX

Ymers (Y5) ucnone3oBaTh M pa3padaThBaTh
ITOPUTMBI 00pabOTKHU JTAaHHBIX

Bnaners (B5) HaBblkamMM TNpUMEHEHUS U
pa3paboTKH aNropuTMOB 00pPaOOTKH JaHHBIX

38.03.05 buznec — nHpOpMaTHKA




OIIK-3 CnocobeH ynpasisTh

3natp (35) 0azoBble anropuTMbl 00pabOTKH

Ymers (Y5) ucnone3oBath M pa3padaThBaTh
AITOPUTMBI 00paOOTKHM TaHHBIX

nporeccaMmu CO3J1aHus u CTPYKTYP AaHHBIX
pont a OIIK.f-3.1 Hcnoms3yeT COBpEeMEHHBIE PYKTYP A
UCIIONB30BAHUS ITIPOLYKTOB |

SI3BIKH IPOrPaMMHUPOBAHUS TSt
ycIyT B chepe

pa3paboTku AITOPUTMOB u
HHPOPMALNOHHO-

KOMIBIOTEPHBIX IIPOTrPaMM, HPHIOAHBIX
KOMMYHHKaIMOHHBIX

. JUIT  TPaKkTHYECKOTO  IPUMEHEHUs,

TEXHOJIOTU, B TOM 4YHCIE Bragets

nopnepxuBaer  0a3pl  JAaHHBIX U

pa3pabaTbIBaTh aITOPUTMBI U
IIPOrpaMMBbI UL ux
IIPAKTUYECKOH peanu3auu

nH(pOpMaMOHHbBIE XPaHWIIUILA.

(B5) w©HaBpIKaMH TpPUMEHEHHS U
pa3paboTKH aJrOpUTMOB 00OpaOOTKH TaHHBIX

45.03.04 UHTemiekTyanpHble CHCTEMbI B TYMaHUTapHOH cdepe

OIIK.f1-3.1 Hcnons3yeT cOBpeMEHHbIE

OIIK-3 Cnocoben

3Hath (35) 0a3oBble aNropuTMBI 00pPabOTKU

ITOPUTMBI 00PaOOTKHU TAHHBIX

Ymers (Y5) ucnone3oBath M pa3padaThIBaTh

SI3BIKK IporpaMMUupOBaHUs A | CTPYKTYP AaHHBIX
pa3pa6aTI)IBaTI> AJITrOpUTMbL U pa3pa60TKH AJIrOPUTMOB n
KOMIIBIOTCPHBIC MmporpaMmbl, | KOMIBIOTCPHBIX IMPOTIpaMM, MPUTOJHBIX
TIPUTOAHBIE IS MPAKTUYECKOro | IJId TMPAKTUICCKOT O TIPUMECHECHU, Brazers
TIPUMEHCHUA TIOAAEPIKUBACT 0asbl JaHHBIX u

nH(pOpMaNMOHHbBIE XPAHWIUIIA.

(B5) HaBbIKaMM TNpUMCHCHHS U
pa3paboTKH aJrOpUTMOB 00OpaOOTKHU TaHHBIX

4. O0beM TUCHUNIHHBI

OOt 00beM QUCHUIIINHBI COCTABIIAET 5 3aueTHRIX equuuIbl, 180 gacos.

Tabnuua 4.1.
Dopma Kypc/ AyIUTOpHBIC 3aHATHI/KOHTaKTHAs paboTa, Jac. CaMoCTOSTCbHAS Komrpors, dopma 3
IIpaxkTuueckue JlaGopartopHble IIPOMEKYTOYHON
o0yueHus ceMecTp Jlexiym paborta, gac. qac.
3aHATUA 3aHATUA aTTecranuu
OuHast 1/2 18 18 34 74 36 DK3aMeH
1/netuss DK3aMeH,
3aouHas 6 6 6 153 9 KOHTPOJIbHAsS
ceccus
paboTa
5. CTpyKTypa H coJep:KaHue TUCHHUILIMHBI
5.1. CtpykTypa AUCIUTIIINHBI:
ouHas ¢popma o0ydenusi (OPO)
Tabmuma 5.1.1
CIpVKTYDA THCIALIHHLL AyIUTOpHEIC 3aHATHS,
No TPYKTypa JIHCIL qac. CPC, | Bcero
Kox MJIK OneHOoYHOE CPeICTBO
n/n | Homep HaumenoBanue qac. , 4ac.
JL Ip. JIab.
paszena paszena
VK-1.1, VK-
1.2, YK-2.1,
VK-2.2,
Beenenue B OIIK 4-
1 1 2 2 2 6 12 :
AITOPUTMBI 5.1/0IIK.4-
8.1/OIIK. .-
6.1/ OIIK. -
3.1/0IIK.51-3.1 VyeBHbI 1
VICLLYK- 4eOHBIN CIIPUHT
1.2, VK-2.1,
YK-2.2,
OIIK. -
2 2 Pexypcus 2 2 4 6 14 5.1/OI1K -
8.1/0I1K.5-
6.1/ OIIK. -
3.1/0IIK.51-3.1
VYK-1.1,VK-
1.2, YK-2.1,
3 3 CopTUPOBKHU 2 2 4 8 16 YR-22, Vy4eOHblil cipuHT 2
pTHp OIIK. - p
5.1/0I1K.A-
8.1/OI1K.5-




6.1/ OIIK.4-
3.1/0IIK.1-3.1

Xem-Ta0aub

18

VK-1.1, VK-
1.2, VK-2.1,
YK-2.2,
OIIK. -
5.1/0OI1K.51-
8.1/0OI1K.41-
6.1/ OIIK.A-
3.1/0IIK.A1-3.1

YueOHbIi crpuHT 3

JrHamuueckoe
MIPOrpaMMHUPOBAHNE

16

VK-1.1,VK-
1.2, VK-2.1,
VK22,
OIIK.5I-
5.1/0TIK.5I-
8.1/OIIK.SI-
6.1/ OIIK.5I-
3.1/OTK.5-3.1

YueOHbIil cripuHT 4

Anroput™mel Ha rpadax

10

20

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

Y4eOHbIH CIIpUHT 5

HepeBbs

10

20

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

Y4eOHBIN ClIpUHT 6

Aunroput™ K
Ommkalfimux cocene

14

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

YueOHbIl cripuHT 7

[TapannenbHble
ITOPUTMBI

10

14

YK-1.1, VK-
1.2, VK-2.1,
VK-2.2,
OIIK. -
5.1/0OIIK.5I-
8.1/OIIK.4I-
6.1/ OIIK.4I-
3.1/0IIK.1-3.1

Y4eOHbIH cripuHT 8

10

DKk3amMeH

36

36

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

JK3aMeHaIMOHHBIH
BOTIPOCHI H 3aJaHUs

Hroro:

18 18 34

110

180

X

3ao04Has popma o0ydenus (3PO)

Tabmauua 5.1.2

CrpyKTypa TUCIHIUTHHBI

AyIUTOpHBIE 3aHSTHS,
yac.

Howmep
paznena

HanmeHnoBanue
paznena

JL IIp.

JIa0.

CPC,
yac.

Bcero
, Jac.

Koxg UJIK

OneHouHoe CpCACTBO

BBenenue B
aJrOPUTMBI

15

17

VYK-1.1, VK-
1.2, VK-2.1,
YK-2.2,
OIIK.A-
5.1/0OIIK.A-
8.1/0I1K.51-
6.1/ OIIK.A-

KonrponsHas pabora o
Kypey




3.1/0IIK.51-3.1

2 Pexypcus

16

19

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

3 CopTupoBKu

15

19

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

4 Xem-ta0aubl

15

19

YK-1.1,VK-
1.2, VK-2.1,
VK-2.2,
OIIK. -
5.1/0OI1K.51-
8.1/0OI1K.41-
6.1/ OTIK.4-
3.1/0IIK.51-3.1

JruHamuueckoe
MIpOrpaMMHPOBAHUE

16

19

YK-1.1,VK-
1.2, YK-2.1,
YK-2.2,
OIIK. -
5.1/0I1K.A-
8.1/OIIK.4I-
6.1/ OTIK.4-
3.1/0IK.41-3.1

6 Anroput™meI Ha rpadax

20

20

YK-1.1,VK-
1.2, VK-2.1,
YK-2.2,
OIIK.A-
5.1/0OIIK.5I-
8.1/OIIK.4I-
6.1/ OIIK. -
3.1/0IK.A1-3.1

7 JepeBps

16

18

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

Auroputm K
O KaMIIMX coceneit

20

20

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

ITapannenbubie
AITOPUTMBI

20

20

VK-1.1, VK-
1.2, YK-2.1,
YK-2.2,
OIIK.A-
5.1/0OIIK.51-
8.1/0I1K.41-
6.1/ OIIK.A-
3.1/0IIK.A1-3.1

10

JK3aMeH

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

DK3aMeHaIMOHHBII
BOIIPOCHI U 33/IaHUS

Hroro:

162

180

X




04HO-3204Hasi popma obyuenus (O3PO)

HE pealn3yercs

5.2. ConeprkaHue AUCUUTUIUHBI.

5.2.1. Coneprxkanue pa3ienaoB AUCIUTUIMHBI (TUIAKTUYECKUE €TUHHULIBI).

Pa3znen 1. BBenenue B aJiropuTMBbI.

[Tonsitue anropurma. DPPEKTUBHOCTh AITOPUTMOB. MaccuBbI U CBsI3HBIE clTUCKU. [loOaBrneHune u
yaaneHue 3JeMeHTOB. buHapHBIM KW mpocToil MoMCcK. AcUMOTOTHYeckue oOo3HaueHus. OmnpeneneHue
BpeMeHH paboThl aNropuT™MOoB. Tunuynsie npuMepsl «O-00bIIOT0Y.

Paznen 2. Pexypceus.

[Tonsitue pexypcuun. I'myOuna pexypcun. ba3oBwiii cinyyait u pexkypcuBHbIN ciaydaid. Ctek. Ctek
BbI30BOB. CTEK BBI30BOB € peKypcueil. @pakTallbHbIE KPUBBIE.

Pa3nen 3. CoprupoBkm.

KBangpaTnuneie COpPTUPOBKH (COPTUPOBKA BBIOOPOM, COPTHPOBKA BCTaBKAaMH, ITy3bIPbKOBAs
copTupoBKka). OueHkd 3)PEeKTUBHOCTH aNTOPUTMOB COPTUPOBKHU. CTpaTerusi «paslenisiii U BIACTBYH».
Anroputm EBximpa. ®dyHKuMOHalbHOE mporpammupoBaHue. beictpas coptupoBka. CopTHpoBKa
CIIUSIHUEM U OBICTpasi COpTUPOBKA.

Pa3nen 4. Xemr-radauubl.

Xem-pynkuuu. Mcnons3oBanue xem-tabmaui s noucka. [IpeobpazoBanue DNS. Hckmrouenue
nyonukatoB. Vcmonb3oBanue xemr-tabnumbl kKak koma. Kommusuu. beictpoxpeticteue. Kosddumument
3anonHeHus. «Xoporas» xem-pyakius. aseprupoannsie nnaekcol. ®unbtpsl biyma u HyperLogLog.
Anroputmbel SHA. JlokanbHO-4yBCTBUTENBHOE XemmpoBanue. O0MeH kimodyamu Jnddpun—Xennmana.

Pa3nen 5. luHaMnyeckoe mMporpaMMHpOBaHHe.

3amaya o prok3ake. KoHuenuus JuHaAMHUYECKOro IporpaMMmupoBaHus. J[oOaBiieHue sineMeHTa.
W3menenue mnopsaka. 3amoiiHeHHWE IO CTpokaM u  cTojOuaM. JloOaBieHHe MEHBIIETo 3JEeMEHTA.
Hcnonp3oBanue xaaHoro aiaropurMa. OnTtuMuzanus TYpUCTHYECKOro mapuipyra. B3aummoszameHsiemble
snemeHnThl. Camas  juiMHHas  oOmIas  MOAINOCIENOBATENbHOCTh.  J[ByMepHOE  JIHHAMHUYECKOE
IIPOrpaMMHUPOBAHUE.

Paznen 6. Auroputmbl Ha rpagax.

I'padrr. TlpencraBnenue rpacda. Tomomormyeckas coptupoBka. Anroputm TapbsiHa. Ilouck B
mmpuny (BFS, Breadth-First Search). ITouck kpardaiimiero mytu. Ouepenu. Peanusarus anroputma BFS.
Bpemst BwimonHenusi. Anroputm [edicktpel. XKanneiii anroputma [edcktpel. Anroputm ®Dopna-
bennmana. PaboTa ¢ oTpuLaTeIbHBIM BECOM.

Pa3nen 7. [lepeBbs.

HepeBbsi. bunapHoe nepeBo moucka. Ilouck u noGaBneHue sneMeHTa. XpaHEHHE JBOMYHOTO
nepea mnoucka B mnamsaTH. COamaHcupoBaHHbIE JepeBbs: AVL-nepeBbs, KpacHO-UepHbBIE JIEpPEBbS,
cOanaHCcUpoOBaHHbIE 10 Becy JepeBbs. Kyun.

Paznen 8. Auropurm K GJMskaiiliMx coceei.

3agaua o kinaccudukanuu. IlocTpoeHne pekomMeHIaTenbHON cucTeMbl. M3BieueHne MpHU3HAKOB.
Bri6op mpu3HakoB. 3HAKOMCTBO ¢ MamuMHHBIM oOydeHueM. [loctpoenue cram-puinbTpa. [Ipornossr Ha
OUpP>KEBBIX TOprax.

Paznen 9. [NapaniesibHble aITOPUTMBI

[MapamnensHbie anroputmbl. MapRedute u pacripenenennsie anroputMel. @yHkunu map u reduce.

5.2.2. ConeprkaHue AUCIMIUTAHBI IO BUAAM Y4eOHBIX 3aHATHH.
JleKuuOHHBbIE 3aHATHSA
Tabnmma 5.2.1

Howmep O0newMm, vac.
Ne i/t pasnena 0dO 300 0300 Tema nexuun
JMCIUTLIAHBI
1 1 2 1 - BBezieHue B aIrOpUTMBI




2 2 2 1 - Pekypcust
3 3 2 1 - CopTHpOBKH
4 4 2 1 - Xem-Ta0nuibl
5 5 2 1 - JMHaMu4eckoe mporpaMMHUpOBaHHE
6 6 2 - - AnropuT™BI Ha rpadax
7 7 2 1 - JepeBbst
8 8 2 - - Asroputm K Onmkaimux coceieit
9 9 2 - - [NapannenbHBIE AITOPUTMBI
Hroro: 18 6 - X
IIpakTnyeckune 3aHATHS
Tabmuna 5.2.2
Homep OObem, yac.
Ne /m paznena 0DO 300 0300 Tema npakTUUECKOTO 3aHATHS
JHCIATUTHHBI
1 1 2 1 - BBenenne B anropuTMBI
2 2 2 1 - Pekypcus
3 3 2 1 - CopTHpOBKHI
4 4 2 1 - Xenr-Ta0auIsl
5 5 2 1 - JmHaMuueckoe mporpaMMHAPOBaHHE
6 6 2 - - AJNTOpPUTMEI Ha rpadax
7 7 2 1 - HdepeBps
8 8 2 - Auroput™ K 6mmkaiiux coceei
9 9 2 - [NapannensHBIC ATOPUTMBI
HUroro: 18 6 - X
JlaGopaTopHble padoThbI
Tabmuma 5.2.3
Howmep O0wewMm, gac.
Ne n/m paznena 0DO 300 0300 Tema npakTUUECKOTO 3aHATHS
JIMCIIUTUTHHBI
1 1 2 - - Brenenue B anropuTMel
2 2 4 1 - Pekypcust
3 3 4 2 - CopTHpoBKH
4 4 6 2 - Xen-Ta0uis!
5 5 4 1 - JlmHamMuueckoe mporpaMMHUpOBaHHE
6 6 6 - - AnropuT™BI Ha rpadax
7 7 6 - - HepeBbs
8 8 2 - - Aunroput™ K Ommkaiimx coceeit
9 9 - - - [TapaJuienbHble aNropUTMBI
HWroro: 34 6 - X
CamocrosiTeibHast padoTa cTyaeHTa
Tabnuna 5.2.4
Howmep pasnena O0beM, Jac.
Nen/n ZII/ICHI;/IﬁJ'II/IHLI [0]02]0) 300 0390 Tema Bug CPC
H3ydyeHne TeopeTHYEeCKOro MaTepHana
JUIsl TIOATOTOBKH K JIaOOPaTOPHBIM U
1 1 6 15 i Beenenue B | MPAKTUYECKUM 3aHSATHS, MOJATOTOBKH K
AIITOPUTMBI KOHTPOJIbHBIM ~ paboTaM, BBINIOJHEHUE
KOHTPOJIBHBIX PaboT 0O0yJarommMucs
3209HOM (HOPMBI OOyUIEHHSI
H3ydyeHue TeOpeTHYECKOro Marepuana
2 2 6 16 - Pexypcust JUIA TIOATOTOBKH K JIAOOpaTOpHBIM U
MPAKTHYECKAM 3aHSTHS, MOJTOTOBKH K




KOHTPOJBHBEIM pa0oTaM, BBITIOJHCHUC
KOHTPOJBHEIX paboT 00y4aromuMucs
3209HON (hOPMBI OOYICHISI

15

CopTupoBKu

M3ydeHne TEOpeTUYECKOTO MaTepuaia
IUISL TIOATOTOBKH K JIaOOpaTOpHBIM U
NPAKTUYECKUM 3aHATHA, MOIATOTOBKH K
KOHTPOJIHBIM ~paboTaM, BEIIIOJHEHUE
KOHTPOJBHBIX paboT oOydJarommuMucs
3209HOH (OpMBI 00YICHHUS

15

Xemnr-Ta0auIsl

M3ydeHne TEOpeTHYECKOro MaTepuaia
JUIL TIOATOTOBKM K JIaOOpaTOpHBIM H
NPAaKTHYECKUM 3aHATHS, MOATOTOBKH K
KOHTPOJILHBIM ~pa0oTaM, BBINOJHEHHE
KOHTPOJIBHBIX PabOT 00ydYaroluMHUCs
3a04HO (popMbI 00yUeHHs

16

JlmHAMHIIEeCcKOe
MIPOTPaMMHUpPOBaHHE

U3ydenne TteopeTHyeckoro marepuaia
IUIA TIOATOTOBKH K JIAOOpPaTOPHBIM U
MPAaKTUIECKUM 3aHSATHS, MOATOTOBKH K
KOHTPOJIBHEIM paboTaM

10

20

ANTopUTMBI Ha
rpadax

N3ydyeHne TEOpEeTHYECKOTO MaTepHana
JUIl TIOATOTOBKM K JIAOOpaTOpHBIM H
MPAaKTHYECKAM 3aHATHS, MOATOTOBKH K
KOHTPOJIbHBIM paboTam

10

16

HepeBbs

M3ydeHne TEOpeTUYECKOro MaTepuaia
JUIl TIOATOTOBKM K JIaOOpaTOpHBIM H
MPAaKTHYECKUM 3aHSATHS, TOATOTOBKH K
KOHTPOJIbHBIM paboTam

20

Anroput™ k
O KaMIIMX coceneit

N3ydeHne TEOpeTUUECKOTO MaTepuaia
JUIl TIOATOTOBKM K JIaOOpaTOpHBIM H
MPaKTHYECKUM 3aHSATHsI, NOATOTOBKU K
KOHTPOJIbHBIM paboTam

10

20

[TapannenbHble
AITOPUTMBI

N3ydyeHne TEOpETHYECKOTO MaTepHana
JUIL TIOATOTOBKM K JIAOOpaTOpHBIM H
MPAKTHYECKUM 3aHATHS, MOATOTOBKH K
KOHTPOJIbHBIM paboTam

10

1-9

36

9

1-9

HOZ[FOTOBKa K OK3daMCHY

Hroro:

110

162

X

X

5.2.3. IlpenonaBanue
0o0pa30BaTeIbHbIX TEXHOJIOTU:

JUCIIUILIHHBI

BCACTCA C

MPUMCHCHUCM

(S (5918%:0)11170,€ BHU 0B

—  DIJIEKTPOHHOE O0y4YeHHUE U MPUMEHEHHE JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHUI;
—  HUKT — texHonoruu (Bu3yanuzauus ydeOHoro marepuana B PowerPoint B auanoroBom
pexume);

—  oOydeHue B COTpYJHHUYECTBE (KOJUIEKTHBHAs, IPyNIOBas paboTa);
—  TEXHOJIOTHUs MPOOIEeMHOro 00yUEeHHS.
6. TemaTHKa KypPCOBBIX PadOT/POEKTOB
KypcoBsie paboThI/TPOEKTH YIEOHBIM TIJIAHOM HE MPEyCMOTPEHBI.
7. KoHTpoJibHBbIE pa00oThI

7.1. Meroauueckue yKka3aHus JJIs BBITOJHEHUS KOHTPOJIbHBIX padot (3D0).
Llenb KOHTPOJIBHON PabOTHI - 3aKpEJICHHE TEOPETUUECKUX 3HAHUM, TPHOOpETeHNne MPaKTUIECKUX

HAaBBIKOB MCITIOJIB30BAaHUA U pC€ajin3allun 3(1)(1)6KTI/IBHOFO pEe€IICHUA CTPYKTYP JAHHBIX U aJITOPUTMOB.



BrimonHeHne KOHTPOJBHOM paboThl OOydaromUKCA JOHKEH HAYyMHATh C W3YYeHMs 3aJaHuUd,
TEOPETUYECKOr0 MaTepHalia TUCIUIUIMHBI «AJTOPUTMBI M CTPYKTYpPBHI JNaHHBIX» M PEKOMEHIyeMOi
auTepaTypsl. [ mporpaMMUpOBaHUsl pEeUICHHH, TPEICTaBICHHBIX B METOJUYECKUX yKa3aHUSIX 3aJaHui
[0 BapHaHTaM, OOyYaIOUIMIiCs JOJDKEH MCI0JIb30BaTh SI3bIK MporpammupoBanus Python/C++ wu mo0yro
PEANTM3YIONTYIO €r0 Cpeay MporpaMMUpoBaHus (110 BBIOOPY 00yJaroIIerocs).

Bce mporpammHBIE pelieHUS JODKHBI OBITh TMPEACTABICHBI IMPENOJABATENIO MM 3allUThl C
CUCTEMOH TECTOBBIX CIIy4aeB.

Kozpl mporpaMMHBIX perieHui 0hopMIISIIOTCS B BUIE OTUYETA IO KaXJAOMY 3aJaHHIO KOHTPOJIBHON
pabotel. CTpykTypa oryera: (OpMYJIHpPOBKA 33a/a4M; IMOCTAHOBKA 334l — BXOJHbIEC JAHHBIC, BHIXOJHbIC
JaHHbIE M METOJl PELICHUs; OIpeAeNieHue HACHTU(DUKATOPOB, THUIIOB Ji BXOAHBIX, BBIXOJHBIX U
MIPOMEXKYTOYHBIX JAaHHBIX, CXEMa aJlTOPUTMA, ICXOIHBINA KOJ] IPOTPAMMEI, TECThI, Pe3yJIbTAThl TECTUPOBAHUSL.

7.2. TemaTtrika KOHTPOJIBHBIX Pa0OT.

Temaruka KOHTPOJBHOW pabOTBI 0Oa3upyeTcs HA TEOPETUYCCKOM MaTepHalie IUCIUTUIIHHBI
«AJTOPUTMBI U CTPYKTYPHI TaHHBIX». BapuaHT KOHTPOJIbHOI paboThI MpeAcTaBieH B (POHAAX OLIEHOUYHBIX
CpeACTB.

8. OueHka pe3yJbTaTOB OCBOEHHS THCIUIIHHBI

8.1. Kpurepunm oLEHHMBaHHS CTENEHUW IIOJHOTHI M KadeCcTBa OCBOCHHS KOMIICTEHIMH B
COOTBETCTBHH C TUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.

8.2. PeifTuHroBas cucteMa OIIGHUBAHUS CTEIIEHH MOJHOTHI M Ka4eCTBA OCBOCHUS KOMIICTEHIIMI
oOyJaromuxcs 09HOU (opMbl 00yUeHHUs pecTaBieHa B Tadmuue 8.1.

Tabnmia 8.1
Ne i/ | Buip1 MeponpusATHI B pAMKaX TEKYIIEr0 KOHTPOIIS | KommuecTBo 6ammos
1 TekyIas aTTecTaius
1 YueOnsI# cripusT 1, Hemens Ne 1,2 0-10
2 YueOHsI#t cripusT 2, Henens Ne 3.4 0-10
3 YueOnbI# cripuHT 3, Henenu Ne 5,6 0-10
HNTOT'O 3a nepByro TEKYIIYIO aTTECTAIHIO 0-30
2 TeKyIas aTTeCTaIusI
4 YueOnbI#t cripuHT 4, Henenu Ne 7,8 0-15
5 YueOnsI#t cripuHT 5, Henenu Ne 9,10 0-15
HTOI'O 3a BTOPYO TEKYIIYIO aTTECTAIHIO 0-30
3 Tekyuas aTTecTaius
6 YueOHbI# cripuHT 6, Heenu Ne 11,12 0-15
7 YueOHbIi cripuHT 7, Hepenu Ne 13,14 0-15
8 YueOnsIit cripusT 8, Hepenu Ne 15 — 17 0-10
NTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIIUIO 0-40
BCEI'O 0-100

8.3. PeiiTuHroBasi cuctema OILEHWBAaHUS CTENEHU MOJHOTHI M KadyecTBa OCBOCHUS KOMIIETEHIIUH
oOyJaromuxcst 3a09Hol (POpMbI 00YUICHHS IpeIcTaBlieHa B Ta0miie 8.2.

Tabnuna 8.2
Ne /it Bunbl MmeporpusTuil B paMKax TEKYLIETO KOHTPOJIS Komecrzo
OaoB
1 3amyTa KOHTPOJIBHBIX PadOT 0-56
2 Ormpoc 1o BceM pazjesiaM JUCITUIUIAHEI (YCTHBIN SK3aMeH) 0-44
BCEI'O 100

9. VYuedHo-MeToaMYecKOe M HHPOPMALMOHHOE O0ecTieueHHe TUCIUTLINHBI

9.1. IlepeueHp pekOMEHIyeMOM IUTepaTypsl peacrasieH B [Ipunoxennn 2.




9.2. CoBpeMeHHbIe TpodeccnoHanbHbIe 0a3bl JaHHBIX 1 HH)OPMAIIMOHHBIC CIIPABOYHBIEC CHCTEMBI:
— DNeKTpOoHHBIN Katanor/DnekTpoHHas oubianoreka TUY http://webirbis.tsogu.ru/;

— Hudposoii oOpa3oBaTenbHbI pecypc —

https://www.iprbookshop.ru/;
— DnexTpoHHO-OMONMHoTeuHas cucteMa «KoHcynbrant cryaerTay www.studentlibrary.ru,
— DrnexTpoHHO-OMOMMoTeuHas cuctemMa «Jlanb» https://e.lanbook.com,;

— OG6pasosarenphas mwiarhopma FOPAUT www.urait.ru;
— Hayunas snextponnas 6monuoreka ELIBRARY.RU http://www.elibrary.ru;
— Hanwuonanenas snekrponnas 6udimoreka (HOB);
— DOKBCOH — undpopmannoHHas cucTeMa J0CTyIa K 3JeKTPOHHBIM KaTajoraMm OHMOInoTeK cdepsl
00pa3oBaHMs U HAYKH,
— bubmmotexku HedTsIHBIX By30B Poccuu:

e DJIEKTpOHHAs

http://elib.gubkin.ru/;

e DekTpoHHass OubOmMoTeKa Y(PUMCKOrO TOCYAAPCTBEHHOTO HE(TSIHOTO

Hedrerazopas

oubnnoreka PI'Y

yauBepcurerta http://bibl.rusoil.net/;
¢ bubmmoTeyHO-MH(MOPMALMOHHBIH KOMIUIEKC YXTHHCKOTO TOCYAapCTBEHHOTO TEXHHUYECKOTO
yausepcutera YI'TY http:/lib.ugtu.net/books;

e DJIEKTPOHHAA

«TCXHOpMaTI/IB».

9.3. JluneHnsuoHHoe u CBOOOJHO pacIpoOCTpaHsIEMOe MPOrpaMMHOE oOOecreueHue, B

OTCYCCTBCHHOI'O IMPOU3BOACTBA.

Microsoft Windows,

CIIpaBOYHasA

CHUCTEMa

Microsoft Office Professional Plus,

—  Python (cBoGoaHo-pacnpocTtpansemoe [10),

Jupyter Notebook (cBo6oano-pacnpoctpansiemoe I10).

oubiaroTeyHas cucremMa

Hehptn wu

HOpMaTHBHO'TeXHHHeCKOﬁ

IPR SMART

raza wuM. [yOkuHa

TEXHUYCCKOI'O

JOKYMEHTalluu

T.4.

10. MartepuajbHO-TEXHUYECKOE ofecneyeHue JUCHUILINHBI

HOMGH.[CHI/I}I AJId OpOBCACHHA BCEX BHIOB pa6OTLI, MMPpEAYCMOTPCHHBIX y‘le6HI>IM IIJIaHOM,
YKOMILJICKTOBAHBbI HGO6XOI[I/IMI)IM 060pyn0BaHI/I€M U TCXHUYCCKHUMHU CPCACTBAMU O6yquI/I$[.

Tabmuna 10.1

O0ecne4eHHOCTh MATepPUAJIbHO-TeXHHYeCKHX ycaoBuii peanausanuu OIIOII BO

HanmeHnoBaHue yueOHBIX
MIPEMETOB, KypCOB, TUCIUIUINH
(Momymeit), mpaKTUKH, THBIX

HaunmenoBanue noMemeHu sl IpOBEICHUS
BCEX BUJIOB YUEOHOM JATENbHOCTH,

Anpec (MECTOIONOKEHUE) TOMEIIEHUH IS
MPOBECHHS BCEX BUAOB y4eOHOM
JESTENbHOCTH, IPESYCMOTPEHHOM

Ne . [IPELYCMOTPEHHON y4eOHBIM IUIAHOM, B TOM €OHBIM IUIaHOM (B ClIydae pealu3aluu
BUJIOB Y4€OHOH JIeSATEIBHOCTH, pery p i P 1 N (B ciyuac p i
11/11 YHUCJIC TIOMCUICHUA JIs1 CAMOCTOATCIBHOU 06pa30BaTean0H HpOFpaMMBI B CE€TCBOU
MPEAYCMOTPEHHBIX YIEOHBIM
. paboTHI, C yKa3aHUEM ITEPEYHsT OCHOBHOTO (opMe JOTOTHUTENBHO YKa3hIBAETCS
IUTAaHOM 00pa30BaTENbHOM N .
DO DAMMEL 00opynoBaHus, yueOHO- HATJISAHBIX IOCOOUH | HauMMEHOBaHHE OpPraHU3aluH, C KOTOPOH
porp 3aKJIIOYEH JIOTOBOP)
1 2 3 4
JIeKIIMOHHBIC 3aHATHS: 625039, r. Tromens, yi. MenbpHUKaNTE, 1.
KOBOPKHHT 70
[IpakTuueckue 3aHATHSL: 625039, r. Tromens, yin. MenbHUKaNTE, 1.
1. |AnropuT™MBI ¥ CTPYKTYPHI AAHHBIX
KOBOPKHHT 70

JlaGopaTopHbIE 3aHATHS:
KOBOPKHHT

625039, r. Tromens, yin. MenbHUKaANTE, 1.
70




11. Meroanueckue ykazanusi mo opranuszamuu CPC

Meroanueckue pexkomeHpanuu no opranuzanumu CPC pasmemensl B nyHkre 4 OpraHuzanus
00pa30BaTeNBLHOTO IMpollecca ¢ MPUMEHEHUEM IEKTPOHHOTo o0yueHus [lonoxenus 00 opraHu3anuu u
MPUMEHEHUU DJICKTPOHHOTO OOy4YeHHUs W JUCTAHIHMOHHBIX OOpa30BATENbHBIX TEXHOJIOTHUH TIpH
pealM3ai OCHOBHBIX NPO(ECCHOHANBHBIX 00pa30BaTENbHBIX IMPOTPAMM BBICIIETO OOpa3oBaHUS —
nmporpamMMm OakajiaBpyara, MmporpamMMm CICIHAIUTETa, MPOrpaMM MarucTpaTyphl, MPOrpaMM OATOTOBKH
HAYYHO-TIEJarOTUYECKUX KaJIpoB B acHmUpaHType B Beicmieid mkone IUQPPOBBIX TEXHOJIOTHH.



IInanupyemble pe3yabTaThl 00yUeHHs 1Jis1 GOPMHPOBAHMSA KOMIIETEHIMU U KPUTEPHUH UX

OIICHUBAHHUA

JlucuuiuiiHa: AJITOPUTMBI M CTPYKTYPbI JAHHBIX
KO[[, HanpaBJICHUC MMOATOTOBKU
KO,I[, HampaBJICHUE MOATOTOBKH
KO,I[, HampaBJICHUE MOATOTOBKH
KO,I[, HampaBJICHUE MMOATOTOBKH
KO,I[, HampaBJICHUE MOATOTOBKH

: 01.03.02 IIpukyiagHast MaTeMaTHKA U HHpopMaTHKa
:09.03.01 UndopmaTuka ¥ BBIYMCIUTEIbHAS TEXHUKA
:09.03.02 UupopManHOHHBIE CHCTEMBbI U TEXHOJIOTHHI
: 38.03.05 Busnec — ungopmMaTuKa
: 45.03.04 UHTE/VIEKTYadbHBIE CHCTEMBbI B TYMAHUTAPHOI cepe

Kon u Kpurepuu olieHnBaHus pe3yIbTaTOB 00yUYESHUS
Kon Koz, HaVMEHOBaHUE
KOMIICTEHI] | HauMEHOBAaHHE pe3ynbpTara
1-2 3 4 5
uu NaK o0y4ueHus 1o
JVCIHTUINHE
VK-1.1 3HaTh (31) | He 3Haetr | YactuyHo 3HaeT | JlocTaTOuHO B
OcymecTiser aKTyalbHbIC aKTyaJbHbIC aKTyaJlbHbIC XOpOIIO 3HAET | COBEPIICHCTBE
BBIOOD WUCTOYHMKH O | HICTOYHHKH O | HICTOYHHKH O | aKTyaJbHbIC 3HaeT
aKTyaJbHBIX COBPEMCHHBIX COBPEMCHHBIX COBPEMEHHBIX HUCTOYHHKHA O | aKTyaJlbHbIC
POCCHHCKMX W | airOpUTMax M | alTOPUTMAaxX M | alfOPUTMAax M | COBPEMEHHBIX UCTOYHHKU O
3apyOeKHBIX CTPYKTYpax CTPYKTYpax CTPYKTYypax ITOPUTMaX M | COBPEMEHHBIX
HUCTOYHHMKOB, a | JIAaHHBIX JIAHHBIX JIAaHHBIX CTPYKTYpax NropuT™Max |
TaK JKe TIOHCK, JIAaHHBIX CTPYKTYypax
cbop u JIaHHBIX
00paboTKy Ymets (Y1) | He ymeer | Mmeer OasoBbie | Ha  xopomem | Ymeer B
nHdopmanuy, BBIOUPATH BBIOMPATh YMEHHUSA YpOHE  MOXeET | COBEpILEHCTBE
HEO0OX0ANMOH nH(popManuio nHpopManuo BBIOMpATh BBIOUpATH BBIOUpATh
ULt pemeHus | 06 00 HHPOPMALIUIO HHPOPMALIUIO nHpopmanuio
MIOCTABJICHHOM WCIIONIb30BAaHUN | WCIIONB30BAaHUU | 00 00 00
3a7a4n COBPEMCHHBIX COBPEMCHHBIX WCTIONIb30BAaHUN | WCIIONB30BAaHWU | HCIIOIBb30BaHHUU
QITOPUTMOB ¥ | QJITOPUTMOB M | COBPEMECHHBIX COBPEMCHHBIX COBPEMEHHBIX
CTPYKTYp CTPYKTYp ITOPUTMOB ¥ | QITOPUTMOB ¥ | QITOPUTMOB |
JIAHHBIX JUISL | JTAaHHBIX IUISL | CTPYKTYp CTPYKTYp CTPYKTYp
peuieHust peuieHust JIAaHHBIX JUISL | TAaHHBIX JUISL | TAaHHBIX ULt
KOHKPETHBIX KOHKPETHBIX peuieHust peuieHust pereHus
3aja4 3a1a4 KOHKPETHBIX KOHKPETHBIX KOHKPETHBIX
3a1a4 3a1a4 3a1ad
VK-1 Bmagets (B1) | He Bnajgeer | Umeer GazoBbie | JlocTaTrouHo B
HaBbIKAMHU HaBbIKAMHU HaBBIKH TTOMCKA, | XOPOIIO COBEpIICHCTBE
noucka, cOopa | momcka, cbopa | coopa U | BIageer BJazieeT
u  o0paboTku | 1 00pabOTKH | 0OpabOTKH HaBBIKAMU HaBBIKAMHU
HHpOpMALNH, HHpOpPMALNH, HHpOpPMALNH, mowcka, cbopa | momcka, cOopa
HEOOXOIUMOMN HEOOXOTUMOMN HEOOXOTUMOM u 00paboTKu | U 00paboTKH
JUIT  peIIeHus | Ui pemieHus | Il penieHus | nHdopmanu, nHdopmanuy,
MOCTaBJIEHHON MOCTaBJIEHHOM MOCTaBJIIEHHOM HEeo0xoauMoit HE00XoaAnMoM
3aaun 3aaun 3a7a4u JUIsl  peleHus | Uil pelIeHus
MOCTaBJIEHHOM MOCTaBJIEHHOM
3a7a4u 3a7a4u
YK-1.2 3HaTh (32) | He 3Haer | YactuyHo 3HaeT | JlocTaTOYHO B
Cucrematusupye | METO/BI OLEHKH | METOJABI OLEHKH | METOJBI OLEHKH | XOPOIIO 3HAeT | COBEPIICHCTBE
T U KpuTHdecku | 3pdexruBHOCTH | 3ddexkTnBHOCTH | 3(D(HEKTUBHOCTH | METOABI OLEHKU | 3HAET METOMBI
aHaNN3UpPyeT CTPYKTYp CTPYKTYp CTPYKTYp 5(QPEKTUBHOCTH | OLIEHKH
nHpopmanuio, JIaHHBIX U | TaHHBIX U | TaHHBIX U | CTPYKTYp 3 PEeKTUBHOCTH
MOJYYCHHYI0O W3 | alTOPUTMOB HX | aJTOPUTMOB HX | aTOPUTMOB HX | JIAHHBIX U | CTPYKTYp
Pa3sHBIX 00paboTkn 00paboTkn 00paboTkn ITOPUTMOB HX | AAHHBIX u
HUCTOYHHUKOB, B 00paboTkn ITOPUTMOB  MX
COOTBETCTBUH C 00paboTKn
TpeOOBaHUAMH U | YMETh (Y2) | He ymeer | Mmeer Ga3osele | Ha  xopomem | Ymeer B
YCIOBUSIMH OLICHUBATh OLICHUBATh yMeHHUS YPOHE  MOXET | COBEPILICHCTBE
3a1a4u 3¢ GeKTHBHOCTD | 3PPEKTUBHOCTH | OLEHUBATH OLICHUBATh OLICHUBATh
CTPYKTYp CTPYKTYp 3¢ heKTHBHOCTD | A3PPEKTUBHOCTh | 3(pPEKTHBHOCTH




JIaHHBIX U | TaHHBIX U | CTPYKTYp CTPYKTYp CTPYKTYp
QITOPUTMOB HX | QITOPUTMOB HX | AaHHBIX U | IAHHBIX U | JaHHBIX u
06paboTkn 00paboTku aJTOPUTMOB WX | QJITOPUTMOB HX | aJTOPHUTMOB HX

00paboTkn 00paboTkn 00paboTKH

He pnageer | Mmeer 0azoBeie | JIocTaTOYHO B

Bragers  (B2) | HaBbIKaMu HaBBIKA XOPOIIO COBEPILICHCTBE
HaBbIKAMH OLICHUBAHHUS OLICHUBAHUS BIazeeT BIazeeT
OIICHUBAHUSA 3pdeKTHBHOCTH | Y3PPEKTHBHOCTH | HABBIKAMH HaBBIKAMHU
3¢ GEKTUBHOCTH | pa3IMYHBIX Pas3IMIHBIX OLICHUBAHUS OLICHUBAHUS
Pa3IUYHBIX CTPYKTYD CTPYKTYp s dexktuBHOCTH | d3PPEKTUBHOCTH
CTPYKTYp JIAaHHBIX U | TaHHBIX U | pa3IMuHbBIX Pas3INuHBIX
JIaHHBIX U | aJrOPUTMOB HX | aJrOPUTMOB HX | CTPYKTYp CTPYKTYp
AITOPUTMOB HX | 00pabOTKU B | 00paboTku B | IaHHBIX U | TaHHBIX u

o0paboTku B
COOTBETCTBHHU C
TpeOOBaHUSAMH
U YCIOBHSAMH
3am1a4n

COOTBETCTBHH C
TpeOOBaHUSAMHA
U YCIOBHSAMH
3am1a4n

COOTBETCTBHH C
TpeOOBaHUSIMHA
U YCIOBHSAMH
3a/1a9u

ITOPUTMOB X
obpaboTkn B
COOTBETCTBHH C
TpeOOBaHUSIMHA
U YCIOBHSAMH
3a/1a9H

AITOPUTMOB  HMX
obpaboTkn B
COOTBETCTBHUH C
TpeOOBAHUSIMH
U YCIOBHSAMH
3a/1a9u

3HaTh (33) | He 3HaeT | 3HaeT yacTu4HO | JloctatouHo B
METOIBI U | METOABI 1 | METOABI U | XOpOIIO 3HAeT | COBEPIICHCTBE
MIPUEMBI MPUEMBI MPUEMBI METOJIBI U | 3HaeT METOJbl U
VK-2.1 ¢dopmanmzaiuu | popmanuzaimu | GopManu3alMU | IPUEMBI MIPUEMBI
TTpoBosuT 3a1a4n 3a1a4n 3aauu ¢dopmanuzauuu | GpopManuzanuu
AHATI 3aauu 3aauu
HOCTABICHHOM He ymeer | Mmeer GasoBble | Ha  xopomem | Ymeer B
e - Ymers (¥3) MpeICTaBUTh yMeHUs YPOHE  MOJKET | COBEPLICHCTBE
bopmymHpyeT EEZ?EEEEE; o MOCTaBICHHYIO | MPEICTAaBUThH MPEICTAaBHUTh MPENCTABHUTh
o | s e | e | s e | e | e
DIAoeRTAnY COBOKYITHOCTH o MzJ'IHI/ISOBaH COBOKy HOCTH COBOKy HOCTH COBOKy HOCTH
prx sanad, (hopmanm3zoBaH HHI;( do - - -
KOTOpbIE pManu3oBaH | Gopmanm3oBaH | popmanm3oBaH
HEOOXOIUMO I]:;:;IMOCB?[S&HH B3aMMOCBSI3aHH | HBIX HBIX HBIX
] P e e ool ey
JOCTIDKEHUS
Bunagers  (B3) | He Biageer | Mimeer 0a3oBeie | JlocTaToYHO B
HaBBIKA HaBBIKAMU HaBBIKA XOPOIIO COBEPILICHCTBE
(hopmanmzamumn BIIaJieeT BIIaJICeT
3ajgad HaBBIKAMU HaBBIKAMHU
YK-2 3HaTh (34) | He 3HaeT | 3HaeT yacTU4HO | JlocTaTouHO B
KpUTEPHH KpUTEPHH KpUTEPHH XOpOIIO  3HAET | COBEPIICHCTBE
BbIOOpA BbIOOpA BbIOOpa KpUTEPUHU 3HAET KPUTEPUU
CTPYKTYp CTPYKTYp CTPYKTYp BbIOOpa BbIOOpa
JIAHHBIX W | TaHHBIX U | IQHHBIX U | CTPYKTYp CTPYKTYD
QITOPUTMOB B | QJITOPUTMOB B | QIITOPUTMOB B | JAaHHBIX U | JaHHBIX u
COOTBETCTBHM C | COOTBETCTBHM C | COOTBETCTBHM C | QITOPUTMOB B | QITOPUTMOB B
YK-2.2 YCIIOBUSIMU YCIIOBUSIMU YCIIOBUSIMU COOTBETCTBUM C | COOTBETCTBHH C
Bribupaer 3a1a4n 3a7a4n 3aa9u YCIIOBHAMU YCIIOBHSAMU
ONITHMAJIbHBIE 3aauu 3a1a9u
croco0 penreHus
3a7att, HCXOMA | v, (vVa) He ymeer | Umeer Oa3oBble | Ha  xopomem | Ymeer B
N3  HMMEIOLINXCS I — BBIOMPATh yMEHHSA YpOHE  MOXET | COBEPILICHCTBE
pecypcoB u ONTHMAJIbHBIC BHIOMpATh BEIOMpATH BEIOMpATH
OrpaHUYeHUi OTTHMAJILHDIE CTPYKTYPBI ONTHMAJIbHbIC ONTHMAJIbHbIC ONTHUMAJIbHBIE
;;I; }];I:me 4 | AQHHBIX U | CTPYKTYpbI CTPYKTYPBI CTPYKTYPBI
ANTOPUTMBI ISl | JaHHBIX U | TQHHBIX 1 | DaHHBIX u
AJITOPUTMBI JIJIsI
permeHms peteHus QITOPUTMBI JJIsl | QITOPUTMBI JJIsl | QITOPUTMBI JIJIst
sanadn 3a1aun peteHus peteHus peteHus
3a/1a4n 3a/1a4n 331291
Bnagers  (B4) | He Brnageer | imeer 6azoBbie | JlocTaTOYHO B
HaBBIKAMU HaBBIKAMU HaBBIKM BBIOOpa | XOpOLIO COBEpLICHCTBE




BBIOOpA BBIOOpA ONTUMAJIbHBIX BlIajiceT BJIajiceT
ONTUMAJBHBIX ONTUMAJIbHBIX JUISL  PCLICHUS | HAaBBIKAMH HaBBIKAMH
UL peIieHus | Ui pelieHus | 3ajadu BBIOOpA BBIOOpA
3a1a4n 3am1a4n CTPYKTYp OINITHMAJIBHBIX OINTHMAJIBHBIX
CTPYKTYp CTPYKTYp JaHHBIX U | 108 pemieHus | JUll  PeIlCHUS
JAHHBIX U | ZaHHBIX U | QIrOPUTMOB 3a/1a9u 3a/1a9u
AJITOPUTMOB AIITOPUTMOB CTPYKTYp CTPYKTYP
JaHHBIX U | JaHHBIX u
ITOPUTMOB ATOPUTMOB
OIIK- OINK.S1-5.1/0MK.A- | 3gatk (35) | He 3HaeT | 3HaeT yactuyHO | JlocTaroyHo B
5/0OIIK-6/ 2'58%?’2:3 y 0a30BEIC 0a30BbIC 0a30BEIC XOpOIIIO 3HAET | COBEPIICHCTBE
OIIK-3 OMK. SI31 ITOPUTMBI AITOPUTMBI AITOPUTMEI 0azoBble 3HaeT 0a3oBbIC
Vcrons3yer 00paboTku 00paboTku 00paboTku AJITOPUTMBI AJITOPUTMBI
COBPEMCHHBIC CTPYKTYp CTPYKTYp CTPYKTYp 00paboTku 00paboTku
S3BIKH JAHHBIX JaHHBIX JaHHBIX CTPYKTYp CTPYKTYP
IPOrPaMMHPOBA JIAHHBIX JIAHHBIX
HUS A | yyers (V5) He ymeer | Mmeer Gasoseie | Ha  xopomem | YMmeer B
pa3paboTku eronksopaty i | ACTOb30BaTE M | YMCHNS YPOHE  MOXET | COBEPILICHCTBE
AITOPUTMOB M | oraGaryimar, pa3pabaThIBaTh | HCIIONB30BATH M | MCIOJIB30BATh U | UCIIONB30BaTh H
KOMITBIOTEPHBIX | 51r ey AIITOPUTMBI paspabaTpiBaTh | pa3pabaThiBaTh | pa3pabaTeiBaTh
nporpamm, 0BpaGoTKu 00paboTKH AJITOPUTMEI AJITOPUTMEI AJITOPUTMEI
TPATOTHBIX  JUTS | v JAHHBIX 00paboTku 00paboTku 00paboTKu
TIPAKTHYECKOTO JIAHHBIX JIAHHBIX JIAHHBIX
HpPUMEHEHHS, He Biazeer | Mimeer 0a3oBbie | JlocTaTOYHO B
HOJIEPKUBACT Bragers  (B5) | naBbikamu HaBBIKH XOpOILIO COBEpUICHCTBE
0a3bl IaHHBIX M | HaBbIKaMH MNpUMEHCHUA W | IPUMCHCHUA W | BJIAaJCCT BJIagCCT
UHQOPMALMOHH | IPUMEHEHHUSA | pa3paboTku pa3paboTku HaBBIKAMU HaBLIKAMHU
ple XpaHUIHUIIA. | Pa3paboTKu AITOPUTMOB aITOPUTMOB OPUMEHEHHST W | MPUMEHEHHS |
ANTOPUTMOB 00paboTku 00paboTkn pa3paboTku pa3paboTku
00paboTkH JaHHBIX JaHHBIX AJITOPUTMOB AJITOPUTMOB
JTAaHHBIX 00paboTkn 00paboTku
JIAHHBIX JIAHHBIX
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o0ecre4YeHHOCTH JUCHHMILUINHBI Y4e0HOH U y4e0HO-MeTOANYeCKOM JIUTepaTypoi

JucuumiuHa: AJrOpuTMbI M CTPYKTYPBbI JaHHBIX

KO,I[, HampaBJICHUE MOATOTOBKH
KO,I[, HampaBJICHUE MOATOTOBKH
KO,I[, HampaBJICHUE MOATOTOBKH
KO,I[, HampaBJICHUE MOATOTOBKH
KOL[, HanpaBJICHUC MTOATOTOBKU

:01.03.02 IpuxyagHasg MaTeMaTHKAa 1 HHpopMaTHKa
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: 45.03.04 UHTeE/NIEKTYaIbHBIEC CHCTEMbI B TYMAHUTAPHO cepe

/1t
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DBbC

(th)

Maep, A. B. Beenenue B CTpYKTYphI B aJTOPUTMBI
00paboTKM NMaHHBIX : y4eOHoe mocodbme / A. B.
Maep, O. C. Yepenanos. — Kypran : K'Y, 2021.
— 107 c¢. — ISBN 978-5-4217-0576-5. — Tekcr :
9JIEKTPOHHBIH // JlaHb : 37€KTpOHHO-OMOIMOTEYHAS
cucrTema. — URL:
https://e.lanbook.com/book/177907

JpP*

30

100%

Mensenes J.M. CTpyKTypsl W  alIrOPUTMBI
00pabOTKK MaHHBIX B CHCTEMaX aBTOMATH3AINH H
yhpaBiieHus : yaeOHoe mocobue / Mensenes .M.
— Caparos : Aii [Tu Op Menua, 2018. — 100 c. —
ISBN  978-5-4486-0192-7. —  Tekcr
anektpoHHsi / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/71591.html

OP*

30

100%

ITaBnoB, JI. A. CIpyKTypel H aJTOPUTMBI
00pabOTKK AaHHBIX : yuyeOHUK mias By30B / JI. A.
ITaBnos, H. B. IlepoBa. — 3-e¢ wu3md., crep. —
Canxkr-IlerepOypr : Jlans, 2021. — 256 ¢. — ISBN
978-5-8114-7259-8. — TekcT : 3eKTpOHHBIN //
JlaHp : 2yIEKTPOHHO-OMONMOTEYHAst cHUCTeMa. —
URL.: https://e.lanbook.com/book/156929

op*

30

100%

CoipomMaTHuKoB, B. II. CTpykTypsl U airopuTMsl
00pabotkn maHHEIX: [IpakTHKyM yaeOHOe
mocobue / B. I1. CeipomsitHuKOB. — Mocksa : PTY
MUPDA, 2020 — 244 c.—  Tekcr:
3JIEKTPOHHBIH // JIaHb : 3JIeKTPOHHO-OMOIHOTEIHAS
cucrema. — URL:
https://e.lanbook.com/book/163915

OP*

30

100%

DOP — 2JIeKTPOHHBIA pecypec IS aBTOp. IMOJIb30BATENCH MOCTYNMEH Yepe3 DJIeKTPOHHBIN KaTanor/DIeKTPOHHYIO
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