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1. HeJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBI

Llenpl0 MUCHMIUIMHBI ~ sIBISieTCS  (OPMHPOBAHME HABBIKOB aHalIM3a M HCIOJIB30BAHUS
CYIIECTBYIOIIUX, a TaKKe pPa3pabOTKM HOBBIX APPEKTHBHBIX aITOPUTMOB 0OpaOOTKH NaHHBIX IS
peLIeHuUs MPUKIIATHBIX 33/1a4.

3aga4un AUCHUIIIMHBL:

— pa3BuTHE NPO(ECCHOHATBHOTO KPYro30pa 1 alrOPUTMHYECKOTO MBIIIICHNUS;

— (opMupoBaHHE HABBIKOB PELICHUS 337a4, TPEOYIONMX pa3paboTKu U hopMaTu3aum
aJITOPUTMOB U MCITOJIb30BaHHSI OCHOBHBIX CTPYKTYp JaHHBIX;

— pacuMpeHHe 3HaHUH B 001aCTH BaKHEHIINX MOJIOKEHUH HHPOPMATUKH.

2. Mecto mucuuniaunbl B ctpykrype OIIOII BO
JluciymuimHa OTHOCHTCS K TUCIUIUIMHAM 00s3aTeIbHON YacTH y4eOHOTO IJIaHa.
W3ydyeHue JnaHHOW JUCHUIUIMHBI Oa3upyeTcs Ha 3HAHUAX, I[IOJIYYEHHBIX I[P HU3YyYEHUU
TEOPETHYECKOM U MPUKIIATHON HHPOPMATHKHU, TPOIrPAMMHUPOBAHHMS, TUCKPETHOW MaTEeMaTHKH.

H606XO,I[I/IMBIMI/I YCIOBUAMU [UIL OCBOCHUS JUCHUIIINHBI SABJISIFOTCA:

3HaHUE:

o OCHOBHBIX IPUHILIUIIOB AJITOPUTMHU3ALUHU U IPOTPAMMUPOBAHMS;

o 0a30BbIX AITOPUTMUYECKUX CTPYKTYD;

o BOXHEHIINX MMOJI0KEHUI HH()OPMATHKH;

o OCHOBHBIX IOHATUN U METOAOB JTUCKPETHON MaTeMaTUKH;

YMEHHUE:

o (dbopmanu30BaTh ycIoBUE 334a4H 110 TPOrPaMMHPOBAHUIO;

o MIPUMEHSITD SI3bIK IPOTPAMMHUPOBAHUS B HOBBIX CUTYalIUSAX;

o 3amMcath W BBINOJHUTH MPOrpaMMy Ha KOMIBIOTEpE Ha TpeOyeMbIX s3bIKax
IIPOrpaMMHUPOBAHMS,

BJIaJICHUE:!

o HaBbIKaMU aJIFOPUTMHU3ALUHU U IPOTPAMMUPOBAHHUSL.

OCHOBHBIC TOIOKCHHUS JAUCHUIUIMHBI MOTYT OBITh MCIIOJIb30BaHbI B JanbHEHIIIEM pu U3yUCHUU

00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS; COBPEMEHHBIX SI3bIKOB IPOTPaMMHUPOBAHUSI.

3. Pe3yabTaTbl 00y4eHHs 1O JUCHHUILIMHE
[Iporecc n3yueHust TUCUUIUIMHBI HAlIpaBjeH Ha (OpMUPOBAHHE CIIEAYIONINX KOMIIETCHIIUMA:

Tabnuua 3.1



Kona u nammeHnoBanue
KOMITETEHIIUN

Kon 1 HanMeHOBaHUE UHIUKATOPA AOCTHIKEHHUS
xomrrereHIun (MJIK)

Kon 1 HanMeHoOBaHUE pe3ynbTara
00yUdeHHS 0 JUCIUIUINHE

YK-1 CnocobeH ocymecTBIiATh
MOWUCK, KPUTHYCCKHUI aHAIU3 W
cuHTe3 MHMOPMAIIMH, TPUMCHSITH
CHUCTEMHBIN MOIXOM JJIS PEIICHHS
IIOCTaBJIEHHBIX 3a7a4

VK-1.1. OcymecTBiseT BEIOOP aKTyaJbHBIX
POCCHICKHX 1 3apy0e)KHBIX HCTOYHHKOB, a TaK e

3nath (31) meTompl momucka, cbopa
1 00paboTKH nHpopManuu

MOUCK, cOop 1 00paboTKy MH(pOpMAIHHY, VYmeTs V1 OIICHUBATh
HE0OX0MMOH ISl pelIeHUs TOCTaBJICHHON NPUMEHUMOCTh CTPYKTYpP AaHHBIX
3a7a4H. JUIL  pa3MelieHust — coOpaHHOU
nHdopmanuu
Bunagers (B1) HAaBBIKAMHU
00paboTKM CTPYKTYP AaHHBIX
VK-1.2. CucteMaTusupyer U KpUTHUECKU 3Hate  (32) MeTOOBl  OLCHKH

aHATM3UPYET HHPOPMAIIHIO, TTOJTyICHHYIO U3
Pa3HBIX HCTOYHHKOB, B COOTBETCTBHH C
TpeOOBaHUSIMH H YCIOBHAMH 3aJauH

3¢ PEKTHBHOCTH CTPYKTYpP IAaHHBIX
W aNITOPUTMOB UX 00pabOTKH

YMmetn V2) OIICHUBATD
3 (HEKTUBHOCTh CTPYKTYpP IaHHBIX
W alITOPUTMOB UX 00pabOTKH

Bianets (B2) HaBBIKaMH
OIICHUBAHUSA 3¢ hexTUBHOCTH
Pas3IMYHBIX CTPYKTYP HaHHBIX H
ITOPUTMOB  MX 00paboTku B
COOTBETCTBUHM C TPEOOBAHUAMHU U
YCIIOBUSIMH 3aJ1a41

VK-1.3. Mcnonb3yeT METOJIMKA CUCTEMHOTO
MOJIX0/1a TIPH PEIICHUH MMOCTABICHHBIX 33a1a4

3uath (33) CTPYKTYpBl XpaHEHHs
PE3yIbTaTOB CUCTEMHOIO aHaJIH3a

YmeTsb ¥3) BBIOMpATh
ONTUMAJIbHBIC CTPYKTYPBI
XpaHeHHs pe3yJbTaToB
CHCTEMHOT'0 aHAJIU3a

Bianets (B3) HaBBIKaMH

NPUMEHEHNSI CTPYKTYp JaHHBIX,
ONTHMANBHBIX UL XpaHEHWs
Pe3yJIbTaTOB CHCTEMHOTO aHAJIN3a

YK-2 CrmocobeH ompenensits Kpyr
3a7a4 B paMKax I10CTaBJICHHOH
LeJW W BbIOMPATh ONTHMAJbHBIC
CIOCOOBl MX pelieHus, UCXOS U3
JIEHCTBYIOIINX TIPaBOBBIX HOPM,
HMEIOIIUXCS pecypcoB u
OrpaHUYCHUN

VK-2.1. IlpoBoauT aHanu3 MOCTABIEHHON LIEIHN U
(hopMyIHpyeT COBOKYITHOCTh B3aMOCBSI3aHHBIX
3a/1a4, KOTOPbIE HEOOXOIUMO PEIIHTh IS €€
IOCTHKEHHUS

3Hate (34) MeTOmBl W TIPHEMEI
dbopManuzanuu 3aaa4uu

YmMmeth V4) MIPEJICTABUTh
MOCTABJICHHYIO 3aJadyy B BHJE
COBOKYITHOCTH (hOpPMaJIM30BaHHBIX
B3aUMOCBSI3aHHBIX 3aJ1a4

Buagets (B4) HaBBIKAMHU
(dhopmManm3anuu 3aaa4y
YK-2.2. Beibupaet ontuManbHbIN crioco0 pemrenus | 3Hath  (35) kputepuum  BhIOOpa

3a/1a4, UCXOJIs1 U3 UMEIOIUXCS PECYPCOB U
OrpaHUYEHUN

CTPYKTYp JAHHBIX U aJTOPUTMOB B
COOTBETCTBUHU C YCIOBUIMU 3a]1a4u

YMmerb V5 BEIOMpPATH
ONTUMAIIbHBIE CTPYKTYPBI JaHHBIX
U aJITOPUTMBI AJsl pELICHUs] 3aJa4u

Bnagers (B5) naBelkamu BEIOOpa

YK-2.3. AHamu3upyet JIEHCTBYIOIIIEE
3aKOHO/IaTEeIbCTBO u MPaBOBbIC HOPMBI,
perynmupymoomue  obiactb  mpodecCHOHATbHON
JIeSITeIbHOCTH.

ONTUMANIBHBIX ~ JUI  PEIICHHS
3aJa4d  CTPYKTYp JNaHHBIX H
ITOPUTMOB

3HaTb (36) JIeHCTBYIOILIEE

3aKOHOJIATeTIhCTBO ¥ TIPABOBEIC
HOPMBI TIPUMEHEHHUsS CTPYKTYp H
JITOPUTMOB TIPU PEILIEHUMU 3ajad,
KOHTPOJIMPYEMBIX HaJA30pHBIMU
opraHamu

Ymerp (Y6) BeIOHpPaTh CTPYKTYPBI
JAHHBIX W aJIrOPUTMbBI  JUIs
pelieHus 3a1a4, KOHTPOIHPYEMBIX




HaJA30pHBIMU OpraHaMu

Branets (B6) HaBBIKAMH
MPUMEHEHUSI CTPYKTYp HNAHHBIX U
ANTOPUTMOB TIPH PEIICHUH 3a/1ad,
KOHTPOJHPYEMBIX  HAJA30PHBIMU
opraHamu

09.03.01 Undopmaruka u BEIYUCITUTENbHAS TEXHUKA

OIIK-8. CiocobeH pa3pabaTbiBaTh
AITOPUTMBI ¥ IPOTPAMMBI,
MPUTOAHBIC AJISI IPAKTHYECKOTO
MPUMEHEHHUS

OIIK-8.1. IlpumMeHsieT METObI ANTOPUTMHU3ALINHY,
SI3BIKM M TEXHOJIOTHH [IPOrPaMMUPOBAHHUS,
COBpPEMCHHBIC CPeIbl pa3pabOTKK MPOrPaMMHOTO
obecreueHus Mpu PEIICHUH 3a7a4
npoeCCUOHATIBHOMN IESITEIbHOCTH;
MIPOTPAMMHUPYET, BHIITOTHACT OTIAAKY H
TECTHPOBAaHHUE MPOTOTHUIIOB IIPOTPAMMHO-
TEXHUYIECKUX KOMIUIEKCOB, IPUTOAHBIX JIJIS
MPaKTUIECKOTO MPIMCHEHHS

3Hath: (37) KpUTepHH CpaBHEHHS
AITOPUTMOB/CTPYKTYP JTaHHBIX

(38) 0a30BEIC AITOPUTMBI
00paboTKM CTPYKTYP AaHHBIX

39) CTPYKTYpBI JIaHHBIX,
MPUMEHUMBIX JUISt

POTrPaMMHPOBAHUS AITOPUTMOB

Ywmets: (Y7) BHIOHpaTh CTPYKTYPEI
JAaHHBIX U alrOPUTMBI, IIPUTOIHbIC

JUIL  pEUICHUs]  NPaKTHYECKOM
3a7a4u

(V8) HCIOJIb30BaTh u
pa3pabartbIBaTh AITOPUTMBI
00pabOTKU JaHHBIX

Y9) BBIOMPATH CTPYKTYpPBI
JIAHHBIX Ui TIPOrpaMMHUPOBaHHS
ITOPUTMOB

Bnagets: B7) HaBbIKaMU

MPUMEHEHUSI CTPYKTYp HNAHHBIX U
aNTOPUTMOB JUIst peleHus
MPaKTHYECKOM 3a1a4u

(B8) HaBBIKaMH TIpUMEHCHHA W

pa3paboTku AITOPUTMOB
00pabOTKH JaHHBIX
(B9) HaBpIKaMH  TPOTPaMMHOM

pcajim3aiiu aJ_rOpuTMOB

09.03.02 MudopManoHHbIE CHCTEMBI H TEXHOJIOTHA

OIIK-6. Cioco6en pa3pabaTsiBaTh
AITOPUTMBI U IIPOTPAMMBI,
MIPUTOJTHBIE ISl TPAKTUUECKOTO
IIPUMEHEHHUS B 00J1acTH
nH(OPMAMOHHBIX CHCTEM H
TEXHOJIOTU I

OIIK-6.1 CpaBHHBaET METOIbI AITOPUTMH3AIINH,
SI3BIKM M TEXHOJIOTHH TPOTPaMMHUPOBAHUSA,
MIPUTOIHBIE JIJIsl PAKTUYECKOTO MPUMEHEHHSI B
o0sactu nHMOPMAIIMOHHBIX cHCT 3.1eM u
TEXHOJOTUH

3uate (37) KpuUTEpHH CpaBHEHHS
AJTOPUTMOB/CTPYKTYP JAHHBIX

Ymets (Y7) BBIOHpaTh CTPYKTYPHI
JTAaHHBIX ¥ aJTOPUTMBI, IPUTOHbIE

UL pelleHus  NPaKTU4EeCKOH
3aJa4u
Buagets B7) HAaBBIKAMHU

NPUMEHEHUS! CTPYKTYp NaHHBIX U
ITOPUTMOB Juis peleHus
NPaKTHYECKOH 3a1a4n

OIIK-6.2 [TpumeHsieT MEeTO/IbI aJrOpUTMH3ALIIH,
SI3BIKU M TEXHOJIOTHH ITPOrPaMMUPOBAHUS ITPU
penieHnH npodeccHoHaNBHBIX 33/1a4 B 001aCTH
MHPOPMALMOHHBIX CHCTEM M TEXHOJIOTHI

3nate (38) 0a30BBIC aNTOPUTMEI
00paboTKM CTPYKTYP JAaHHBIX

Ymerp (V8) wmcnonp3oBaTh U
paspabaTbIBaTh ANTOPUTMEI
00pabOTKH JaHHBIX

Brnanets (B8) HaBBIKAMU
MIPUMEHEHUS u pa3paboTku

ANTOPUTMOB 00pabOTKH JaHHBIX

OIIK-6.3  Ilporpammupyer, OTI&KHBaeT WU
TECTUPYET MPOTOTHUIIBI HNPOrPAMMHO-TEXHUYECKHX
KOMIIJIEKCOB 33134

3uHare (39) CTPYKTYpBI JaHHBIX,
MPHUMEHAMBIX JUTSE
POTPAMMHUPOBAHHUS AITOPUTMOB

YMmets (Y9) BBIOMpATh CTPYKTYPHI
JAHHBIX Ui TPOrPaMMHUPOBaHHS

AITOPUTMOB
Brnanets (B9) HAaBBIKAMHU
IpOrpaMMHOM peanu3anuu

AJIrOpuTMOB




4, O0beM IUCHHMIIINHBI

OO0mmi 00beM QUCHUILIMHBI COCTABIIIET 5 3aueTHbIX equuulbl, 180 gacos.

Tabnuma 4.1.
Dopma Kype/ AynuTOpHBIE 3aHATHA/KOHTAKTHas paboTa, vac. CaMOCTOSTeIbHAS KoHTposts, dopma 3
IIpakTnueckue JlaGoparopHble NIPOMEKYTOYHON
o0yJeHus ceMecTp Jlexmmun paborta, gac. qac.
3aHATUA 3aHATUA aTTeCTaluu
Oynast 1/2 18 18 34 74 36 DK3aMeH
1/nernss JK3ameH,
3aounas 6 6 8 151 9 KOHTPOJIbHAS
ceccust
paboTa
5. CTpyKTypa H coep:KaHue TUCHUILTHHBI
5.1. CtpykTypa IUCHUILIMHBIL:
ouHas ¢popma o0ydenusi (OPO)
Tabmuua 5.1.1
CTOVKTYDA G IAILIHHEL AyaUTOpHBIE 3aHATHS,
Ne ThyKIypa et qac. CPC, | Bcero
Kox U1K OneHOYHOE CPesICTBO
n/m | Homep HaumenoBanue yac. , 4ac.
JL Ip. JIab.
pazzena pazzena
VK-1.1
VK-1.2,
VK-1.3,
YK-2.1,
B -2.
1 1 BeACHHC B 2 2 2 6 12 by Sazanii A1t
aJITOPUTMBI -2.3, KOHTPOJILHOM paboThI
OIIK-8.1/
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-1.1
YK-1.2,
YK-1.3,
VK-2.1,
VK-2.2, 3amanus s
2 2 Pexypens 2 2 4 6 14 VK-2.3, KOHTPOJIBHOH paboThI
OIlK-8.1/
OIIK-6.1
OIIK-6.2
OIIK-6.3
VK-1.1
YK-1.2,
VK-1.3,
YK-2.1,
VK-2.2, 3amanus s
3 3 Copruposky 2 2 4 8 16 VK-2.3, KOHTPOJIBHOW paboThI
OIIK-8.1/
OIIK-6.1
OIIK-6.2
OIIK-6.3
VK-1.1
VK-1.2,
YK-1.3,
VK-2.1, 3amanus s
YK-2.2, KOHTPOJILHOH PabOTEHI,
4 4 Xem-TabauIbl 2 2 6 8 18 VK23, VR AyansHOe
OIlK-8.1/ 3a/[aHne
OIIK-6.1
OIIK-6.2
OIIK-6.3
5 5 JmHamMudgeckoe 2 2 4 8 16 VK-1.1 3amanus s




pOrpaMMHPOBaHUE

YK-1.2,
YK-1.3,
YK-2.1,
YK-2.2,
YK-2.3,
OIIK-8.1/
OIIK-6.1
OIlK-6.2
OIIK-6.3

KOHTPOJIbHON paboThI

Anroput™mel Ha rpadax

10

20

VK-1.1
VK-1.2,
VK-1.3,
YK-2.1,
YK-2.2,
VK-2.3,
OIIK-8.1/
OIlK-6.1
OIIK-6.2
OIIK-6.3

Baganus s
KOHTPOJIbHO# paboThI

HepeBbs

10

20

VK-1.1
VK-1.2,
YK-1.3,
VK-2.1,
VK-2.2,
YK-2.3,
OIIK-8.1/
OIIK-6.1
OIlIK-6.2
OIIK-6.3

3amanus s
KOHTPOJIBHOM paboThI,
Bomnpocs! k
KOJUTOKBHYMY

Aunroput™ K
OIMKaANIINX cocenei

14

VK-1.1
YK-1.2,
VK-1.3,
VK-2.1,
YK-2.2,
VK-2.3,
OIIK-8.1/
OIIK-6.1
OIlK-6.2
OIIK-6.3

Baganus s
MPaKTHYECKOU pabOThI

[TapannenbHbie
ANTOPUTMBI

10

14

YK-1.1
VK-1.2,
VK-1.3,
VK-2.1,
VK-2.2,
VK-2.3,
OIIK-8.1/
OIIK-6.1
OIlK-6.2
OIIK-6.3

Tect

10

DK3aMeH

36

36

VK-1.1
VK-1.2,
VK-1.3,
VK-2.1,
YK-2.2,
YK-2.3,
OIIK-8.1/
OIlK-6.1
OIlK-6.2
OIIK-6.3

Bompocs! k 2x3ameny

Hroro:

18

18

34

110

180

3a04yHas popMma o0ydenus (3PO)

Tabmuma 5.1.2

Ne
/1

CTpyKTypa IUCITUTUTMHBI

AyIUTOpPHBIC 3aHSITHS,

qac.

Howmep
paszena

HaumeHnoBanue
paszena

JL.

IIp.

JIa0.

CPC,
Jac.

Bcero
, gac.

Kox MJIK

OrneHOYHOE CPENICTBO

BBenenue B
aITOPUTMBI

15

17

VK-1.1
YK-1.2,
YK-1.3,
YK-2.1,
YK-2.2,
YK-2.3,
OIIK-8.1

Saganust 1Ist
KOHTPOJIbHOH pabOoThI




2 Pexypcus 1 1

15

19

VK-1.1
YK-1.2,
VK-1.3,
YK-2.1,
YK-2.2,
VK-2.3,
OIIK-8.1

Saganust 1Ist
KOHTPOJILHOM paboThI

3 CopTupoBKu 1 1

15

19

VK-1.1
VK-1.2,
VK-1.3,
YK-2.1,
VK-2.2,
YK-2.3,
OIIK-8.1

Baanus s
KOHTPOJIbHO# paboThI

4 Xem-Ta0aub 1 1

15

19

VK-1.1
YK-1.2,
VK-1.3,
VK-2.1,
YK-2.2,
VK-2.3,
OIIK-8.1

Baanus s
KOHTPOJIbHOM padoTHl,
WHnuBugyanbHoe
3a7aHue

JlnHamuueckoe
MPOrpaMMUPOBaHUE

15

19

YK-1.1
VK-1.2,
VK-1.3,
YK-2.1,
VK-2.2,
VK-2.3,
OIIK-8.1

Baganus s
KOHTPOJILHOM paboThI

6 Anroput™mbI Ha rpadax - -

20

20

VK-1.1
YK-1.2,
YK-1.3,
YK-2.1,
YK-2.2,
YK-2.3,
OIIK-8.1

3amaHus as
KOHTPOJIHOH paboThI

7 JepeBbs 1 1

16

18

YK-1.1
YK-1.2,
VK-1.3,
VK-2.1,
VK-2.2,
VK-2.3,
OIlK-8.1

3amanust st
KOHTPOJILHOH padoTEHI,
Bomnpocs! x
KOJUIOKBHYMY

Aunroput™ K
OIKaANIINX cocenei

20

20

YK-1.1
VK-1.2,
VK-1.3,
VK-2.1,
VK-2.2,
VK-2.3,
OIlK-8.1

Baganus s
IIPaKTHYECKOil paboThI

[TapannenbHbie
aJITOPUTMBI

20

20

VK-1.1
VK-1.2,
VK-1.3,
VK-2.1,
YK-2.2,
VK-2.3,
OIIK-8.1

Tect

10

DK3aMeH - -

YK-1.1
VK-1.2,
VK-1.3,
YK-2.1,
VK-2.2,
VK-2.3,
OIlK-8.1

Bompocs! k 2x3ameny

Hroro: 6 6

160

180

04HO-3204Hast popma obyuenus (O3PO)

HE PCAIN3yCTCA

5.2. ConeprkaHue AUCUUTUIUHBI.

5.2.1. Coneprxanue pa3ieiaoB AUCIUIUINHBI (TUIAKTUYECKUE €TUHULIBI).

Pa3znen 1. BBenenue B aJirOpuTMBbI.




[Tonsitue anroputma. DhHEKTUBHOCTH AIITOPUTMOB. MaccuBBI M CBsI3HBIC cIUCKH. JloOaBiieHne u
ylajeHue >JeMeHTOB. BUHapHbBI W TpocToil mouck. AcumnroTHueckue obOo3HaueHus. OmnpenencHue
BpPEMEHU pabOTh! AIrOPUTMOB. THUNHYHBIE TPUMEPBI «O-00IBIIOrOY.

Paznen 2. Pexypceus.

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

Pa3nen 3. CoprupoBkm.

KBangpaTuuneie COpPTUPOBKH (COPTUPOBKA BBHIOOPOM, COPTHPOBKA BCTaBKaMH, ITy3bIPbKOBAs
coptupoBka). OneHku 3(p(HEeKTUBHOCTU AITOPUTMOB COPTUPOBKU. CTparerus «paslenisid U BIACTBYM».
AnroputM EBximmpa. ®OyHKOMOHanpHOE IporpamMMupoBanue. bsicTtpas coprupoBka. CopTupoBka
CIIUSIHUEM U OBICTpasi COPTUPOBKA.

Paszngen 4. Xenr-Tta0J b,

Xem-¢pynkuuu. Vcnonp3oBanue xem-tadbnui it noucka. [IpeodpazoBanne DNS. Hckitouenue
nyonukatoB. Mcronp3oBaHue xem-tabnuubl kak kima. Kommusuu. beictpoaeiictBue. Koagddunuent
3anonHeHus. «Xopouas» xeum-pyukuus. Miasepruposannsie unaekcol. ®unbtpsl biyma u HyperLogLog.
Anropurmbl SHA. JlokanbHO-4yBcTBUTENBbHOE XemupoBanue. O0Mmen kimodamu uddpu—Xemnmana.

Pa3nes 5. /lunamMu4eckoe NporpaMMHupoBaHue.

3amaua o prok3ake. KoHuenuus guHaMu4eckoro mnporpamMmupoBaHus. /loOaBieHue siieMeHTa.
W3menenne mnopsaka. 3amojHEHHWE MO CTpoKaM W crtojbuam. JloOaBieHHWE MEHBIIETO JJIEMEHTA.
Hcnonp3oBanue kagHoro anropurMa. OntuMmusanus TYpPUCTHYECKOro mapuipyTa. BzanMozaMeHseMble
anemeHnThl. Camas  juiMHHas  oO0mias  IOAINOCIENOBAaTEIbHOCTh.  J[ByMepHOE  JHMHAMUYECKOE
IIPOrPaMMUPOBAHHUE.

Paznen 6. Asiropurmbl Ha rpadgax.

I'padrr. TlpencraBnenue rpada. Tomomormyeckas coptupoBka. Anroputm TappsHa. Ilouck B
umpuny (BFS, Breadth-First Search). ITouck kpatuaitmero mytu. Ouepenu. Peanuszanus anroputma BFS.
Bpems Beimonuenusa. Aunroput™m [leickrpel. XKagnwiii anroputma Jlevicktpel. AnroputMm  ®opna-
bennmana. PabGota ¢ oTpumiaTebHbIM BECOM.

Pa3nen 7. [lepeBbs.

HepeBwsi. bunapuoe nepeBo mowucka. [lowick u goOaBieHue 3JeMEHTa. XPaHEHUE JTBOMYHOTO
nepeBa mnoucka B mnamsaTH. COanaHcupoBaHHBIe aepeBbs: AVL-nepeBbs, KpacHO-uepHBIE JEpEBbs,
cOanaHcHpoBaHHBIE 1O Becy JiepeBbs. Kyun.

Pa3znen 8. Auroputm K 6Jmskaiiimmx coceei.

3amavya o knaccudukauuu. [ToctpoeHne pexomMeHIaTeNbHON CUCTeMbl. VI3BiIeueHune NmpHU3HAKOB.
Bei0op npuzHakoB. 3HaAKOMCTBO ¢ MalIMHHBIM oOydeHueM. Iloctpoenue crnam-¢punbtpa. [IporHoss! Ha
OMpKEBBIX TOPrax.

Paznen 9. [lapaejbHble aIrOpUTMBI

[MapamiensHbie anroputmbl. MapRedute u pacripenenennsie anroput™el. @ynkimu map u reduce.

5.2.2. Coneprxkanue QUCIUATIIMHBI 110 BUAM YI€OHBIX 3aHATHH.
JleKIIHOHHBbIE 3aHATHS
Tabmmra 5.2.1

Howmep O0bmwewm, gac.
Ne i/t Hngziiin;%] 0O 300 0390 Tema nexmun
1 1 2 1 - BBezaenue B anropuTMsl
2 2 2 1 - Pekypcust
3 3 2 1 - CopTupoBKH
4 4 2 1 - Xenr-Tabauibl
5 5 2 1 - JluHaMu4ecKoe mporpaMMHUpPOBAHKE
6 6 2 - - AnropuTMBI Ha rpadax
7 7 2 1 - HepeBbst
8 8 2 - - Auroput™ K Ommkaiimx cocenei




| 9 2 - -

[apannenbHbIC ATOPUTMBI

Hroro: 18 6 -

X

Hpalc'rnqecm/le 3aHATHUSA

Tabmuma 5.2.2

Howmep O0mBewMm, gac.
Ne /it paznena 0DO 300 0300 TeMma npakTUYeCKOro 3aHATH
JUICIUTITHHBI
1 1 2 1 - Baenenne B anropuTMBI
2 2 2 1 - Pexypcus
3 3 2 1 - CopTHpOBKHI
4 4 2 1 - Xenr-Ta0auisl
5 5 2 1 - JmHamMugeckoe mporpaMMHPOBaHIE
6 6 2 - - AJTOpUTMEI Ha rpadax
7 7 2 1 - HepeBps
8 8 2 - Aunroput™ K 6mmkaiiimx coceeit
9 9 2 - [NapanenbHBIC ATOPUTMBI
HUroro: 18 6 - X
JlaboparopHbie padoThl
Tabmuna 5.2.3
Homep OO0bem, yac.
Ne ni/mt paszaena 0DO 300 0300 Tema 1a60paTOPHOTO 3aHATHS
JIMCIMTUTHHBI
1 1 2 - - BBeaenue B anropuTMsl
2 2 4 2 - Pekypcus
3 3 4 2 - CopTHpoBKH
4 4 6 2 - Xen-Ta0auibI
5 5 4 2 - JlMHaMuueckoe MporpaMMHpOBaHHE
6 6 6 - - AnropuT™bl Ha rpadax
7 7 6 - JepeBbs
8 8 2 - - Aunroput™ K Ommkaiimx coceei
9 9 - - - [TapajuienbHble aIrOpUTMBI
HWroro: 34 8 - X
CamocTosiTeJILHAS paﬁoTa CTyaeHTa
Tabmuma 5.2.4
Ne 1/ Howmep paznena O0bewM, yac. Tema Bix CPC
JIUCIHATIIAHBI OO 300 0300
H3ydyeHne TeOpeTHYEeCKOro MaTepHana
JUIsl TIOATOTOBKK K JIaDOpaTopHBIM U
1 1 6 15 i Beenenue B | MPAaKTUYECKUM 3aHSITHS, MOJTOTOBKH K
AITOPUTMBI KOHTPOJIbHBIM ~paboTaM, BBINOJIHEHHE
KOHTPOJIBHBIX PaboT 0O0yJarommMucs
3209HOM (HOPMBI OOyUIEHHSI
V3ydyeHue TEOpeTHYECKOro MaTepuana
JUIs TIOATOTOBKK K JIAOOpaTOpHBIM U
5 2 6 15 i Pexypens MPAKTHYECKUM 3aHSATHS, TOATOTOBKH K
KOHTPOJIbHBIM ~ paboTaM, BBIMNOIHEHHE
KOHTPOJIBHBIX PabOT 00ydaromuMucs
3a04HOH (hopMbI 00yUeHHS
H3ydyeHue TeopeTHYECKOro MaTepuana
JUIL TIOATOTOBKK K JIaOOpaTOpHBIM U
3 3 8 15 - CopTHpPOBKH MPAKTUYECKUM 3aHATHs, MOATOTOBKH K
KOHTPOJIbHBIM ~paboTaM, BBINOJHEHHE
KOHTPOJIBHBIX paboT 0O0yJarommMHucs




3204HOM (OPMBI 00YICHUS

15

Xemr-Ta0auibl

H3ydyeHue TeOpeTHYECKOro MaTepHana
JUIL TIOATOTOBKM K JIaOOpaTOpHBIM H
NPAKTUYECKUM 3aHATHA, MOIATOTOBKH K
KOHTPOJIHBIM ~ paboTaM, BEIIIOJHEHUE
KOHTPOJBHBIX paboT oO0yJaromuMucs
3209HOH (POPMBI 00YIECHHUS

15

JlmHAMHIYEeCcKOe
MpPOrpaMMUPOBaHUE

M3ydeHne TEOpeTUYECKOTO MaTepuaia
IUISL TIOATOTOBKH K JIaOOpaTOpHBIM U
NPAKTUYECKUM 3aHATHA, MOIATOTOBKH K
KOHTPOJILHBIM ~pa0oTaM, BBINOJHEHHE
KOHTPOJIBHBIX PabOT 00ydYaromuMHuCs
3204HOH (hopMbI 00yUeHHs

10

20

ANTOpUTMEI Ha
rpagax

N3ydyeHne TEOpETUUECKOTO MaTepuana
JUIL TIOATOTOBKM K JIaOOpaTOpHBIM H
NPAaKTHYECKUM 3aHSTHsI, HMOATOTOBKU K
KOHTPOJIbHBIM paboTam

10

16

HepeBbs

M3ydeHne TEOpeTUYECKOro MaTepuaia
IUIsL TIOATOTOBKH K JIaOOPaTOpHBIM U
NPAKTUYECKUM 3aHATHSA, MOJTOTOBKH K
KOHTPOJIbHBIM ~ paboTaM, BEIIIOJHEHUE
KOHTPOJIBHBIX  paboT 00y4aromuMucs
3209HOH (POPMBI 0O0YICHHUS

20

Anroput™ k
O KaMIIMX coceneit

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

10

20

[TapannenbHbie
aJITOPUTMBI

H3ydyeHue TeOpeTHYECKOTO MaTepHana
JUId TIOATOTOBKM K JIaOOpPaTOpHBIM U
MPAaKTUYECKUM 3aHATHS, MOJATOTOBKH K
KOHTPOJIBHBIM paboTaM

10 1-9

36

9

1-9

HOZ[FOTOBKa K OK3aMCHY

Hroro:

110

160

X

X

5.2.3. IlpenonaBanue
o0pa30BaTeIbHbIX TEXHOJIOTUI:

JUCIUILINHBI

BCACTCA C IMPUMCHCHUCM CJICAYIOIMIUX BHUI0B

—  UKT — rtexnonorum (Busyanuszaius ydyeOHoro marepuana B PowerPoint B nuamorosom

pexume);

—  oOyueHue B COTpYIHHYECTBE (KOJUIEKTUBHAS, TPYIIIIOBas paboTa);
—  TEXHOJIOTHS MPOOJIEMHOTO O0yUEHHSI.

6. TemaTHKa KypCcOBBIX pad0T/IPOEKTOB
KypcoBbie paboTh/IpoeKTsl Y4eOHBIM IJIAHOM HE MTPETYyCMOTPEHBI.
7. KoHTpoJIbHBIE padoThI 1J1s1 3204HOM (popMBbI 00yUeHH

7.1. Meronuueckue yKa3aHus JJIsl BBITOJHEHUS KOHTPOJIbHBIX padoT (3P0).

[{enb KOHTPOJIBHOM PabOTHI - 3aKpEIJICHNE TEOPETUYECKUX 3HAHUM, MTPHUOOpETEHNE TPAKTHUECKUX
HaBBIKOB UCIIOJIb30BAaHUS U pealn3aiuu d3PQPEeKTUBHOTO PEIIEHHUs CTPYKTYpP NaHHBIX U alTOPUTMOB.

BeimonHeHne KOHTpOJbHOM paboThl oOydarolmuiics AOHKEH HAauMHATh C W3YyYeHUs 3aJlaHus,
TEOPETUYECKOr0 MaTepualla JUCLUIUIMHBI «AJTOPUTMBI U CTPYKTYpPbl AAHHBIX» U PEKOMEHIyeMOM
auTeparypsl. Jlias mporpaMMHpOBaHUs pEeIIeHUH, IPEACTaBICHHBIX B METOAMUECKUX YKA3aHUAX 3aJaHUN
Mo BapuaHTaM, OOydyalomMiics MOJDKEH HCIOJIb30BaTh SI3bIK MporpamMmupoBanus C++ u mo0yio
pEaANM3YIONIYIO €ro Cpeay MporpaMMUpoBaHus (110 BRIOOPY 00ydaromerocs).



Bce mporpammHble peleHHS AOKHBI OBITh MPEJCTABICHBI MPENOJaBaTeNio JJIsS 3alluThl C
CUCTEMOM TECTOBBIX CIIy4acB.

Kozpl nmporpaMMHbIX petieHui opopMIISIOTCS B BUJIE OTYETA [0 KaXAOMY 3aJaHUI0 KOHTPOJIbHON
pabotel. CTpykTypa oTyera: (hOpMyIMpPOBKA 33/1a4M; MOCTAHOBKA 3a/1a4d — BXOJHBIC JIaHHBIC, BHIXOIHBIC
JaHHbIE M METOJl pPELICHUs]; OIpeAesieHue HACHTU(PUKATOPOB, TUIIOB JUIS BXOIHBIX, BBIXOJIHBIX U
IIPOMEKYTOUHBIX JTAaHHBIX, CXEMa AITOPUTMA, UCXOAHBIN KO IIPOrPAMMBI, TECTBI, PE3YJIbTAThl TECTUPOBAHHUS.

TpynoeMKOCTb BHIIOTHEHHSI KOHTPOIbHON paboThl — 30 4acos.

7.2. TemaTuka KOHTPOJIBHBIX PaOOT.
Temarnka KOHTPOJBLHOW pabOThI OazupyeTcs Ha TEOPETHUYECKOM MaTepuayie TUCITUILINHBI
«AJTOPUTMBI U CTPYKTYPBI JAHHBIX» U COBIAAAET C KOHTPOJIbHBIMU paboTamu aisi oOoydaromuxcs ODPO
o pazzaenam 1-5, 7.

8. OneHka pe3yJbTaTOB OCBOECHHS THCIIUIIHHBI

8.1. Kpurepuu OILICHWBAaHUS CTENICHW IIOJIHOTHI M KadeCcTBa OCBOCHUS KOMIICTCHIIUN B
COOTBETCTBHH C TUIAHUPYEMbIMH pPe3yJibTaTaMu 00ydeHwusl puBeeHbl B [Ipunokenun 1.

8.2. PefiTHrOBast cUCTEMA OLICHMBAHUSA CTEIIEHH IIOJMHOTHI M KA4eCTBA OCBOECHHSA KOMIIETEHIIMMI
oOyuaromuxcst o4HON GhopMbl 00yUeHU MpeacTaBiIeHa B Tabnuie 8. 1.

Tabauna 8.1
Ne n/n | Bunp! MmeponipusaTHii B paMKax TEKyIEro KOHTPOJIs | KosnmyectBo 6anioB
1 Texymas aTTectanus
1 KoHTponbHas pabora 1o TeMam «BBeneHue B anroputmsl. Pekypeus» 0-10
2 KontponbHas pabora 1o Teme «ACHMIITOTHYECKAs CIOKHOCTh aJITOPUTMOB. 0-10
CopTHPOBKNY
HTOT'O 3a nepByrO0 TEKYIIYIO aTTECTAIHIO 0-20
2 TeKylas aTTecTalus
3 KoHnTponbHas pabora 1o Teme «X31-TabJIuibhy 0-6
4 WuauBuyaibHOE 3a7aHue 1o «X3UI-TabiuIb» 0-8
5 KontpospHas paboTa no teme «/[nHaMHdIecKoe IPOrpaMMHUPOBAHHE) 0-14
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-28
3 Tekymas arTecTaius
6 KoHTponbHas pabora 1o Teme «AJIropuTMBbI Ha rpadax 0-15
7 KoHnTponbHas pabora o teme «JlepeBbsi» 0-16
8 KosutokBuyM 110 Teme «JlepeBbsi» 0-5
9 IMpaktiyeckas pabora o reme «Anroput™ K 6mmkaitnmx coceeiin 0-6
10 Tect no Teme «IlapansensHble aITOPUTMBD) 0-10
HTOTI'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 0-52
BCEI'O 0-100

8.2. PeliTuHroBas cucTeMa OIICHWBAHHS CTENEHH IIOJHOTHI M KAadecTBa OCBOCHUS KOMIIETEHIIHA
o0yyaromuxcs 3a04HOi (hopMbl 00yUeHHs MpecTaBiIeHa B Tabnuie 8.2.

Tabnmma 8.2
o KonunuecTso
Ne /i Buner MeporpusTii B paMKax TeKyIIero KOHTPOJIIS
0aJioB
1 3amura KOHTPOJILHEIX padoT 0-56
2 Ornpoc 110 BceM pasjesiaM AUCUUILIHHGL (yCTHBII) 0-44
BCEI'O 100

9. VYueOHO-MeTOAUYeCKOe U MH(POPMAIIMOHHOE o0ecriedeHne TUCITUNIHHBI

9.1. [lepeueHb pekOMEHIyeMOM TUTEpaTypsl npeacranieH B [Ipunoxennn 2.
9.2. CoBpemenHbIe MTpoheccHoHabHbIE 0a3bl TaHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:
— DnexTpoHHBIA KaTanor/dnekTpoHHas ondnuorexka TUY http://webirbis.tsogu.ru/;




— Iludporoit 00OpazoBaTenbHBIH pecypc

https://www.iprbookshop.ru/;

00pa3oBaHMs U HAYKH,
— bubnuorexku HedTsHBIX By30B Poccuu:

e DJEKTpOHHAs

http://elib.gubkin.ru/;

e DjekTpoHHas Oubamoreka Y(QUMCKOro rocyaapCTBEHHOTO HEPTIHOTO

HedTera3zoBas

oubnuoreka PI'Y

yHuBepcuteTa http://bibl.rusoil.net/;
¢ bubnanoTeuHo-MHPOPMALIMOHHBIH KOMIUIEKC YXTHHCKOTO TOCYIapCTBEHHOTO TEXHUYECKOTO
yausepcutera YI'TY http:/lib.ugtu.net/books;

e DJIEKTPOHHAA

«TexHopmaTus».

9.3. JluueH3MOHHOE H CBOOOJHO pacIpOCTpaHIEMOE MPOrpaMMHOE obecreueHue, B

OTCUCCTBCHHOI'O ITPOU3BOACTBA.

CIIpaBOYHasa

Microsoft Windows,
Microsoft Office Professional Plus,
Python (cBo6oaHO-pacnpocrpansemoe [10).

CHUCTEMAa

OnbaroTeyHas cucreMa

HepTH

HOpMaTHBHO'TeXHHHeCKOﬁ

IPR SMART

DnekTpoHHO-0uOIMoTeuHas cucrema «KoHcynbTaHT cTtynenTay Www.studentlibrary.ru;
DnexkTpoHHO-0nOIMoTeuHast cucrema «Jlanp» https://e.lanbook.com;

O6pasosarenbHas miatdopma FOPAUT www.urait.ru;
Hayunas snexrponnas 6ubnunoreka ELIBRARY.RU http://www.elibrary.ru;
Hanmonanenas snexrponnas oubnuoreka (HObB);
OKBCOH — undopmarmonHas cucreMa J0CTyIa K 2JIEKTPOHHBIM KaTajoram 0ubanoTek chepbl

u raza wuMm. [yOkuHa

TCXHHUYCCKOI'O

JOKYMEHTAIlu!

T.4.

10. MaTepl/IaJII)HO-TeXHI/I‘IeCKOC odecneyeHue AUCIHHUIIIIMHBI

[Tomerienust 1yisi TPOBEACHHUS BCEX BHJIOB palOThI, MPEAyCMOTPEHHBIX YYEOHBIM TUIAHOM,
YKOMILIEKTOBAaHBI HEOOXOIUMBIM 000PYIOBAHUEM U TEXHUYECKUMU CPEACTBAMH O0YUCHHUS.

Tabmura 10.1

O0ecne4eHHOCTh MATEPHAJIBbHO-TeXHHYEeCKHX yeaoBuii peanusanuun OITIOII BO

HaumenoBanue yueOHbIX
IPEIMETOB, KYPCOB, TUCIHILTHH
(Momyneit), MPaKTHKH, HHBIX

HaunmenoBanue noMemeHui jisi IpOBEICHUS
BCEX BUJIOB YUEOHOM AEATEILHOCTH,

Anpec (MECTOIONOKEHUE) TOMEIIEHUH IS
MPOBEICHHS BCEX BUAOB y4eOHOM
JESITENBHOCTH, MIPESYCMOTPEHHOMN

Ne s MPETYCMOTPEHHOMN YUEOHBIM IIAHOM, B TOM | y4eOHBIM IUIaHOM (B CITydae pearn3aiim
BHUJIOB y4eOHOM JEATENLHOCTH, - . .
11/11 YHUCJIC TIOMCUICHUA JIs1 CAMOCTOATCIBHOU O6pa30BaTCJ'[bHOI/I HpOFpaMMBI B CECTCBOU
IIPEAYCMOTPEHHBIX YIEOHBIM
. paboTHI, C yKa3aHWEM TTEPEYHsT OCHOBHOTO (opMe JOTOHUTENBHO YKa3hIBAETCS
IUIAaHOM 00pa3oBaTebHOMN N .
DOIDAMMEL 00opynoBaHus, yueOHO- HATJIAHBIX IOCOOUH | HauMMEHOBaHHE OpPraHU3aluH, C KOTOPOH
porp 3aKJIIOUEH I0TOBOP)
1 2 3 4
JIeKIIMOHHBIC 3aHATHS: 625039, r. TromeHb, yi. MenbpHUKaNTE, 1.
VYuebnast ayautopust ans  nposeaeHus|70
3aHATUHA JICKIUOHHOTO THIA; TPYIIIOBBIX H
WHAWBUIYAITBHBIX KOHCYJIBTAINN; TEKYIIETO
KOHTPOJIS M IPOMEKYTOYHON aTTECTALINH.
1. |Anroputmsl u CTPYKTYpbI AaHHBIX | OCHAIIEHHOCTD:

Y4eOHast MeOelb: CTOJBI, CTYJIbs. MOHOOJIOK
- 1 mT., mpoekTop - 1 MIT., MPOEKITHOHHBIH
9KpaH - | mIT., aKkycTHyeckas CHCTeMa
(xomonku) - 4 mr., MukpodoH - 1 mrT.,
JOKYMEHT-Kamepa - | IIT., TeJIeBH30p - 2




IIT.

IIpakTudeckue 3aHATHSL: 625039, r. Tromenb, yi. MenbpHUKaNTE, 1.
VYuebnast ayautopuss ans  nposeaeHus|70
3aHITHH CEMHHAPCKOT0 THIIA

(IpakTUYECKHe 3aHATHs); TPYNIOBHIX U
WHIUBHUIYaJIbHBIX KOHCYJIBTAlNH; TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHOH aTTeCTalHu.
OCHaIEHHOCTb:

VYueOHas MeOelb: CTOMBI, CTYIbs. MOHOOIOK
- 1 wr., npoexTop - 1 MT., NPOEKIIMOHHBIH

9KpaH - | mT.,, aKycTHYecKas CHCTeMa

(kxomonkn) - 4 mr., MukpopoH - 1 1wmT.,

JOKyMEeHT-Kamepa - 1 IIT., TeneBu3op - 2

IIT.

JlaGopaTopHbI€e 3aHATHS: 625039, r. Tromens, yn. MenbHuKaiite, 1.
YuebHass ayauropus s nposencHus|70

3aHATUH CEMHUHApPCKOT0 THIIA

(;TabopaTOpHBIX 3aHATHIA); TPYMHOBBIX H
WHANBHUAYAIBHBIX KOHCYIBTALHNN; TEKYIIETO
KOHTPOJISL ¥ IIPOMEXYTOYHOM aTTeCTalHH.

OCHaILIEHHOCTD:
YuebHas MeOeb: CTOJIBI, CTYJTIbSL.
MoHOOIOKH,  TIPOEKTOp - 1w,

MIPOCKIMOHHBIA 3KpaH - 1 mT., akycTHIecKas
cucteMa (KOJIOHKH) - 4 mT., MUKpodoH - 1
LIT., JOKYMEHT-Kamepa - 1 WT., TeneBu3op -
2 1mT.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Meroauueckue yka3aHus MO MOJATOTOBKE K MPAKTUYECKUM 3aHSATHSIM.

BaxxHoii popmoii caMocTOSATENbHON PabOTHI CTYACHTA SIBISETCS CUCTEMATHUeCKas U MIaHOMepHas
MOJArOTOBKA K MPAaKTHYECKOMY 3aHATHIO. [locne JeKiuu CTyAEHT AOJKEH MO3HAKOMHUTHCS C IJIaHOM
MPAKTUYECKUX 3aHATHH M CIHCKOM OOs3aTENIbHONM U JOMOJIHUTENBHON JHUTEpaTyphl, KOTOPYIO
HEO0OXOMMO MPOYUTATh, U3YUUTh U 3aKOHCIIEKTHUPOBATh. [10ATOTOBKA K 3aHATHIO TPEOYET, MPEXkKIE BCETO,
YTeHUS] PEKOMEHAYEMBIX UCTOYHUKOB. Ba)kHBIM 3TaoM B CaMOCTOSITENILHON padoTe CTyAEHTa SBISETCS
MOBTOPEHHE MaTepuaja MO KOHCMEKTy Jekiuuu. OJHa U3 TJIaBHBIX COCTABJISIIONIUX BHEAYIUTOPHOM
MOATOTOBKM — paboTta ¢ kHuroi. OHa mpeamonaraeT: BHUMATEIBHOE TPOYTEHUE, KPUTUYECKOE
OCMBICTIEHHE COJACpKaHUs, OOOCHOBaHME COOCTBEHHOM TMO3UIIMU IO JUCKYCCHOHHBIM MOMEHTaM,
MMOCTAaHOBKH MHTEPECYIOLINX BOIIPOCOB, KOTOPHIE MOTYT CTaTh MPEAMETOM OOCYKIEHUS Ha MPAKTUIECKOM
3aHATHU.

B Havane 3aHATHS HOJDKEH NMPUCYTCTBOBATh OPraHM3alMOHHBIA MOMEHT M BCTYIHMTENIbHAS YaCTh.
[IpenomaBaTenb MPOU3HOCUT KPATKYIO BCTYIMHUTEIBHYIO peUb, e (POPMYITHPYIOTCS OCHOBHBIE BOIIPOCHI M
POOJIeMBI, CITIOCOOBI UX PEIICHHUS B TIPOIIECCe pabOTHI.

B koHIIe KaXJI0M T€MbI MOJBOJIATCS WTOTH, MPEIIAraloTCAa TEMbI TOKIaJ0B, BBIHOCATCS BOIPOCHI
JIJISI CaMOIIOATOTOBKH.

[IpakTuueckue 3aHATHS SBISIOTCS OJHOM W3 BaXHEWIMMX (QopM OOydeHHUsS CTYJAEHTOB: OHU
MO3BOJISIIOT CTYACHTAM 3aKpeNuTh, YIIyOUTh W KOHKPETHU3UPOBATH 3HAHUS MO H3Yy4aeMOMY pas3ely
TEOPUHU BEPOSITHOCTEN U MATEMATUYECKON CTAaTUCTUKH.

YcBOGHHBIN MaTeprat HeOOXOAUMO HAYIUThCS MPUMEHAITH MPU PELICHUH MPOCTABIECHHBIX 3a/1a4.

11.2. MeToauueckue yKazaHusi 10 OpraHU3aluy CaMOCTOSITEIbHONW PaOOTHI.

CamocrosiTenpHass paboTa sIBISETCS OJTHON M3 BaXHEHITUX (POpM M3ydeHHs 000N AUCIUIUIMHEI.
OnHa 1O3BOJIIET CUCTEMATH3UPOBATh U YIIyOUTh TEOPETHUECKHUE 3HAHUS, 3aKPENUTh YMEHHUS U HABBIKH,
CIIOCOOCTBYET pa3BUTHIO YMEHHUH TMOJB30BAThCSl HAYYHOM W YYEOHO-METOIUYECKOW JIUTEpaTypoOil.




ITo3HaBarenbHas IEATENBHOCTh B MPOLECCE CAMOCTOSTEIbHOM pabOThl TpeOyeT OT CTYIEHTa BBICOKOIO
YPOBHSI aKTUBHOCTU M CAMOOPT'aHU30BaHHOCTH.

B yueOHOM mporecce BBIICNAIOT JABa BHUIA CaMOCTOATENBbHOM palOOThI: ayIuTOpHAas U
BHEay/IUTOpPHAS.

AynuTOopHas caMOCTOsTeNIbHAs paboTa M0 JUCLUIUIMHE BBIIOJHAETCA Ha YU4EOHBIX 3aHATHAX IO
HENOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIABATEINS U IO €r0 3a/IaHUIO.

BueaynuropHas camocTtosATenbHas paboTa CTYIEHTOB MPEACTaBIseT COOOH Jornyeckoe
IIPOJOJDKEHHE  ayAMTOPHBIX  3aHATUH. 3arpaTbl BpPEMEHM Ha  BBIIOJIHEHHE O3TOM  paboThI
periiaMeHTHpPYIOTCA paboyuM ydeOHBIM IIaHOM. PexxuMm paboThl BBIOMpaeT caMm OOyYaloIIHUKCsS B
3aBHCUMOCTH OT CBOMX CIIOCOOHOCTEH U KOHKPETHBIX YCIOBUH.

CamocrosTenpHas paboTa MOXKET OCYIIECTBIATHCS MHIUBUAYAJIBHO WM TPYNIAMU CTYIEHTOB B
3aBUCUMOCTH OT L€, 00beMa, KOHKPETHOM TEMAaTUKHU CaMOCTOSITEIbHON pabOThl, YPOBHS CI0XKHOCTH,
YPOBHSI YMEHUN CTYJEHTOB.

CamocrostenbHas pabora BKIHOYaeT B ceOs paboOTy C KOHCHEKTOM JIEKLUMH, H3ydeHHEe U
KOHCIIEKTUPOBAHHUE PEKOMEHAYEMOW JIUTEpaTypbl, U3y4YE€HHUE MYJIbTUMEIUAJICKINHA, Paclo0KEHHBIX B
CBOOOJHOM JIOCTYI€, pELICHHE CUTYallMOHHBIX (IIPO(GECCHOHANbHBIX) 3aJad, IHPOCKTUPOBaHUE U
MOJICIMPOBAaHNE PpA3HBIX BUJOB H KOMIIOHEHTOB MpPO(ECCHOHAIBFHONW JESITeIbHOCTH, HAy4HO-
HCCIIEI0BATENbCKYIO paboTy U Jp.

KoHTpons  pe3ynbTaTOB BHEAYAMTOPHOW CAMOCTOSTEIBHOH pabOTBl  CTYACHTOB  MOKET
OCYLLECTBIIATHCS B Mpe/ieax BpeMEHHU, OTBEIEHHOIO Ha 00s13aTe/IbHbIe yUEOHbIEe 3aHATUS 10 JUCLUIUINHE
U BHEAYAUTOPHYIO CaMOCTOSITENIbHYIO pabOTy CTYAEHTOB IO AMCLUMIUIMHE, MOXET IPOXOAUTh B
MUCbMEHHOMW, YCTHON MJIM CMEIIaHHOU dopMme.

Pabora Ha sekuMM — 3TO CIIOKHBIN Mpoliecc, KOTOPbIA BKIIIOYAET B ce€0sl TaKue 3JIEMEHThI KaK
ClIyllIaHHE, OCMBICIIEHUE U, COOCTBEHHO, KOHCIIEKTUpOBaHUE. [[i1s1 TOro, 4TOOB!I JIEKLIKs BBIIIOJHUIIA CBOE
Ha3HAYeHUE, Ba)KHO IOJATOTOBUTHCS K HEM M €€ 3alMCH elle A0 MPHUX0Ja MpernojaBaTelis B ayAUTOPHUIO,
MIOCKOJIbKY B IIEpBbI€ MUHYTHI JIEKLIUU O0BSBIIsETCA TEMa JIEKIUH, (OPMYIHPYETCs €e OCHOBHAs 11elb. be3
3TOro JalbHEWIlee BOCIPUSATHE JIEKIMW CTAHOBUTCA CJIOXHBIM. BakHO HayuuTbcd CilylIaTh
IpernoJiaBaTesss BO BpeMs JIEKIUH. 37iech He cielyeT MyTaTh TaKhue MOHATHS KakK CIBIIIATh U CIyIIaTh.
CrnymaHue JeKIUU COCTOUT M3 HECKOJBKHUX 3TaloB, HAuMHAas OT CJbIIaHuA (TMEpBbIM miar B mpoliecce
OCMBICJIEHHOT'O CITYIIaHUs) U 3aKaHYMBAasl OLIEHKOM CKa3aHHOTO.

Uro0s! mponecc ciayuianus crai 0osiee 3PQPEKTUBHBIM, HYKHO pa3JesiaTh KauyecTBO OOLIEHHS C
JIEKTOPOM, HAY4HUTBCS MOJAEPKUBATh HEMPEPbIBHOE BHUMaHHE K BbICTymarouiemy. J[is onTumuszanuu
IpoLecca CaylaHus Cleayer:

1. HayuuThCS BBIJIENATH OCHOBHBIE IMOJIOKEHUs. Henb3s MOHATH M 3aIOMHUTH BCE, YTO TOBOPUT
BBICTYNAIOUINI, OJIHAKO MOXHO BBIJEJIUTH OCHOBHBIE MOMEHTHI. [[is1 3TOro HEoOXoaumo oOpaiarh
BHUMaHME Ha BBOJHBIE CIIOBa, CIIOBOCOYETaHHUSA, (pasbl, KOTOPbIE HCHOIb3YIOTCS, KaK IMPaBHIIO, IS
nepexo/ia K HOBBIM IOJIOKEHUSM, BbIBOJIaM M 0000IIEHUSM;

2. BO BpeMs JIEKIMH OCYLIECTBIATh MOSTANHbIM aHaau3 U 000OIIEHHE, YCIBIIIAHHOTO.
Heo0xo1uMo MOCTOSIHHO aHAIM3UPOBaTh U 00001aTh MOJOKEHUS, PACKPbIBAEMbIE B p€YH TOBOPSIIETO.
Crapasich npeacTaBuTh MaTeprai 0000IIEeHHO, Mbl TOTOBUM HaJIeKHYIO 0a3y Ui SKOHOMHOMU, CBEPHYTOM
ero 3anucu. JlemaTh 3TO Jy4llle BCEro IO 3TaraM, OPUEHTUPYSICh Ha MOMEHT JIOTUYECKOTO 3aBEPIICHUS
OJTHOT'O BoTpoca (IT0JIBONpoca, Te31ca U T.J.) U Iepexoia K APyromy;

3. TOTOBHOCTb CJIYIIATh BBICTYIUIEHHE JIEKTOPA /10 KOHIIA.

Crnymanue siBisieTcs JIMILb OJTHUM U3 2JIEMEHTOB XOPOILIEro YCBOEHUS JIEKIIMOHHOTO MaTepuaa.

[Torok wuH(pOpManuu, KOTOPBI cooOmaeTcs BO BpeMs JEKIUH HEOOXOAUMO (PHUKCHUPOBATH,
3alUCBhIBaTh — HAYYHUTHCS BECTH KOHCIEKT JIEKLWH, rae (OopMyIHpoBaIuch Obl HauOoiiee Ba)KHBbIC
MOMEHTBI, OCHOBHbBIE€ IOJIOKEHUS, U3JaraeMble JEKTOpoM. [[s BeleHHs KOHCHEKTa JIEKIHH CIeayeT
HCIIOJIb30BaTh TE€Tpaab. BeeHne KOHCIEKTa Ha JINCTOYKAX HE PEKOMEHIYETCs, IOCKOJIbKY OHHM HE TaK
yIOOHBI B MCIIOJB30BaHMM M 4acTo Tepstorcsa. [Ipu odopmiaeHnn KoHCHeKkTa JEKIMH HEOOXOJUMO
OCTaBJIATH IOJIS, TJI€ CTYACHT MOKET 3aIMCaTh CBOM COOCTBEHHBIE MBICIIM, BO3HUKAIOIINE MapaJlIebHO C
MBICJISIMH, BBICKAa3aHHBIMU JIEKTOPOM, a TaKXe BOINPOCHI, KOTOPbIE MOTYT BO3HMKHYTb B IIpoliecce



CIIyIIaHUs, YTOObI MOJYYUTh HAa HUX OTBETHI IIPU CAMOCTOSTENbHOI MpopaboTKe MaTepuana JeKIuH, Ipu
U3y4YEHUU PEKOMEHOBAaHHOM JINTEPaTyphl UM HEITOCPEACTBEHHO Y IPENOAaBaTells B KOHIIE JICKIUH.

CocraBiisisi KOHCHEKT JIEKLHMH, CIEAYET OCTAaBJIATh 3HAUMUTEIBHBI MHTEPBAI MEXIY CTPOYKAMHU.
OTO CBA3aHO C TE€M, YTO MHOTJA BO3HUKAET HEOOXOIUMOCTh BIHMCATh B NEPBOHAYAIBHBIA TEKCT JICKLIIUU
OJIHY WJIH HECKOJIbKO CTpPOYEK, MMEIOUIUX IPUHLUUIHAAIBHOE 3HAYEHHWE W MOYEPIHYTBIX U3 JPYrHX
HUCTOYHUKOB. PaccTosiHue Mexay CTpokaMu HEOOXOJUMO TakXKe ISl MOAYEPKUBAHUS CJIOB WM LENbIX
rpynn cioB (Takoe MOJYEPKUBAHUE BBHI3BIBACTCS HEOOXOAMMOCTHIO NpPUBICYb BHUMAHHE K JAaHHOMY
MECTY B TEKCTE MPH MOBTOPHOM YTeHUH ). OOBIYHO MMOTYEPKUBAIOT ONIPEICICHUS, BHIBOIBI.

['maBHBIM OTJIMYMEM KOHCIIEKTA JIEKIMU OT TEKCTa SBIJISIETCS CBEpThIBaHME TeKcTa. [Ipu BeneHumn
KOHCIIEKTa YJAISIOTCS OTIEIbHBIE CJIOBA WM YaCTU TEKCTa, KOTOPbIE HE BBIPAXKAKOT 3HAYUMYHO
nHOpMAIIHIO, a Pa3BepHYThIE 0OOPOTHI PEUYH 3aMEHSIOT 00Jiee JTAKOHUYHBIMU WM K€ CHHOHUMHUYHBIMU
cioBocoyeTaHusIMHU. [Ipy KOHCTIEKTHPOBAaHUHM OCHOBHYIO HH(POPMAIIUIO CIIEIYET 3aliChiBaTh MOJIPOOHO, a
JOTIOJTHUTEbHBIE W BCIIOMOTATElbHbIE CBEACHUS, MPUMEPHl — OYeHb KpaTrko. OcoOEeHHO Ba)KHBIC
MOMEHTHI JIKIIMH, Ha KOTOpbIe cleAyeT oOpaTuTh 0co00e BHUMAaHHE JIEKTOP, KaK MPaBWJIO, YUTAET B
3aMEJUICHHOM TEMIIE, YTO I03BOJISET CJENIaTh MX 3allUCh JOCIOBHOM. Takxke Ba)KHO IOJHOCTBbIO O€3
BCAKMX M3MEHEHUN BHOCUTH B TETPaIb CXEMBbI, TaOJIUIIbI, YEPTEKHU U T.II., €CIIM OHHU MPENOoJaraloTcs B
nexuuu. s Toro, 4TOOBI COBMECTUTh MEXaHHUYECKYIO 3aliCh C IMOYTH JOCIOBHBIM (DUKCHPOBAHHEM
HauOoJee BaXKHBIX IOJOKEHHM, MOXHO HCIOJB30BaTh CHUCTEMBl YCIOBHBIX COKpalleHuil. B mepByio
ouepeab COKPAIIAIOTCS JJIMHHBIE CIIOBA U T€, YTO IOBTOPSIOTCA B pe4M JIEKTOpa yaie Bcero. IIpu stom
CaMo COKpAIIEHUE JIOJDKHO OBITH MO BO3MOXHOCTH KPaTKUM.



I[Inanupyemble pe3ybTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHUSA KOMIIETEHIMU U KPUTEPHH UX OLleHUBAHUS

JlucuuruinHa: AJrOPATMBI M CTPYKTYPbI TaHHBIX
Kopn, nanpasnenue noarorosku: 09.03.01 UndopmaTika U BHIYUCIUTEIbHAS TEXHUKA
Kon, nanpasnenne noaroroBku: 09.03.02 UndopmanuoHHbIe CHCTEMbI H TEXHOJIOTHH

KO}:{ 1 HAMMCHOBAHUC

Kpurepun olieHHBaHus pe3yIbTaTOB 00yUYESHUS

Kon Kon, HaumeHoBaHMe
KOMIIETEHIIMU NAaK pesyxIbTaTa o0yuenu o 1-2 3 4 5
JVCIATUINHE

3Harp  (31) wmeroxnr | He 3HAET MeTo bl | 3HaeT yacTuuHO MeToas! | JloctaTouno xopowo | B coBepiieHcTBE 3HaeT
YK-1.1. MOUCK, cbop U | TIOUCKa, cbopa U | TIOUCKa, cbopa W | 3HAeT METOABI IIOWCKA, | METOABI TIOMCKa, cOopa |
OcymmecTBisier 00paboTky nHpopmannu | 0O6padoTku nHGopManuu | oOpaboTku mHPOpManmu | coopa u  00paboTkM | 0OpabOTKH MHpOPMAITHU
BEIOOp aKTyaJbHBIX nHpopManuu
POCCHICKHX u | Ymers (Y1) omenmBate | He ymeer Nmeer GazoBpie ymenns | Ha  xopomem  ypoHe | YMeeT B COBEpIICHCTBE
3apyOeKHBIX MPUMEHHMOCTh OLICHUBATh OLICHUBATh MOJKET OLICHHUBATh
UCTOYHHMKOB, a TaK | CTPYKTyp JaHHBIX JUIs | IPUMEHHMOCTb NPUMEHUMOCTh OLICHUBATh NPUMEHUMOCTh CTPYKTYP
)K€ TOHCK, cOOp U | pa3MelleHus COOpaHHOM | CTPYKTyp [HaHHBIX [UIA | CTPYKTYp JaHHBIX Ui | IPUMEHHMOCTb JIAHHBIX ISl pa3MEeLIeHUsI
00paboTky nHdopmanuu pasMelieHns coOpaHHOW | pa3MelieHus] COOpaHHOM | CTPYKTyp [HaHHBIX Ui | coOpaHHOH MH(opManuu
nHpOpMaLUH, uHpopMaLK nHpOpPMALUH pa3MereHust coopaHHOI
HEOOXOMUMOM  JuId uHpOPMAITUU
pelieHus Bnaners (B1) naBeikamu | He Bmageer Nmeer 6a3oBble HaBBIKKM | JlOCTaTOYHO xopoiwo | B coBepiieHcTBe BiajgeeT
HOCTaBJICHHOH 00paboTku CTPYKTYp | HaBblkaMH  00paboTku | 00paboTKH CTPYKTYp | BiajieeT HaBBIKAMHU HaBBIKAMHU
3a1a4H. JTaHHBIX CTPYKTYp AaHHBIX JIAaHHBIX HaBbIKAMH  O0OpabOTKM | HaBBIKAMH 00paboTkH

CTPYKTYp AaHHBIX CTPYKTYp JaHHBIX
YK-1

VK-1.2 3Hate  (32) wmeroanl | He 3HAET MeTo/ bl | 3HaeT yacTuuHo MeToab! | JloctaTouno xopowo | B coBepiieHcTBe 3HaeT
CucrematusupyeT u | oneHKH 3((GEKTHBHOCTH | OUEHKH >(P(eKTHBHOCTH | OIEHKH 3(GQPEKTUBHOCTH | 3HAET METOABl OLEHKH | METOJIbI OLICHKH
KPUTHUYECKH CTPYKTYp [HaHHBIX W | CTPYKTYp JAHHBIX W | CTPYKTYp JaHHBIX U | 3Q(EeKTUBHOCTH 3 PeKTUBHOCTH
aHAIM3UpPYET ITOPUTMOB UX | QJITOPUTMOB uX | aJrOpuUTMOB UX | CTPYKTYp JaHHBIX U | CTPYKTYp  JaHHBIX W
nHpOpPMAILHIO, 00paboTku 00paboTKn 00paboTku AITOPUTMOB UX | aNrOPUTMOB ux
MOJYYCHHYIO u3 00paboTKn 00paboTkn
pa3sHBIX HCTOYHHUKOB, | YMmerh (Y2) ouenuBare | He ymeer Hmeer Ga3oBbie ymenus | Ha  xopomem  ypoHe | YMeeT B COBEpIICHCTBE
B COOTBETCTBUU C | 3()(eKTHBHOCTH OIICHUBATh OIICHUBATh MOJXET OIICHUBATh
TpeOOBaHUSIMH U | CTPYKTYp JaHHBIX U | 3Q(QEKTHBHOCTH 3¢ HEeKTUBHOCTD OLICHUBATH 3¢ PEKTHBHOCTD CTPYKTYP
YCIOBUSIMH 3a/1a41 AJITOPUTMOB UX | CTPYKTYp JAaHHBIX H | CTPYKTYp JaHHbIX U | 3((dEeKTHBHOCTH JIAaHHBIX U AJITOPUTMOB HX

00paboTkn aIropuTMOB UX | QJITOPUTMOB WX | CTPYKTYp JaHHBIX H® | 00paboTKH

00paboTkn 00paboTkn ITOPUTMOB nux
00paboTKH
Bnaners (B2) naBoikamu | He Braneer Nmeer Ga3oBble HaBbIKK | JlocTaToyHO xopowo | B coBepuiencTBe Brajeer
OLICHMBAHHMS HaBbIKAMM OLICHWBAHMs | OIICHUBAHUS BIIaJeeT HaBbIKAMHU | HABBIKAMH  OIICHUBAHUS




YK-2

3¢ peKTuBHOCTH 3¢ PpeKTUBHOCTH s deKkTuBHOCTH OLICHUBaHUS 3¢ peKTUBHOCTH
pPa3NUYHBIX  CTPYKTYP | Pa3iU4HBIX  CTPYKTYp | PasiM4HBIX  CTPYKTYp | addexTuBHOCTH Pas3INYHBIX CTPYKTYp
JaHHBIX W aNTOPUTMOB | JAHHBIX W QJTOPUTMOB | JAHHBIX M AJITOPUTMOB | Pa3MYHBIX  CTPYKTYP | A@HHBIX M alTOPHTMOB UX
175: 00paboTku B | UX 00paboTkH B | UX 00paboTkn B | JAaHHBIX W aITOPUTMOB | 00pabOTKH B
COOTBETCTBUH C | COOTBETCTBHHU C | COOTBETCTBHHU c | mx 00paboTKH B | COOTBETCTBHHU c
TpeOOBaHUSAMH " | TpeOOBaHUIMH 1 | TpeOboBaHIAMU U | COOTBETCTBHHU ¢ | TpeboBaHUAMHU u
YCIOBUSIMH 3a/1a91 YCIIOBUSIMHM 3371241 YCIIOBUSIMH 3a/1a91 TpeOOBaHUSIMHA U | yCIOBUSIMHM 3a/1a91
YCIOBUSIMH 3a/1a91
VYK-1.3. Ucnionmesyer | 3nath (33) crpykrypsl | He 3Haer crpykTypsl | 3HaeT gactuaHO | JlocraTodHo xopomro | B coBepmieHcTBe 3Haer
METOJIUKH XpaHEHHs Pe3yJbTaTOB | XpaHEHUs] PE3YNbTaToOB | CTPYKTYPbl  XpaHEHHUsS | 3HaeT CTPYKTYpPBI | pe3yJNbTaToB  XpaHEHUs
CHCTEMHOTO CHCTEMHOT'0 aHaJIN3a CHCTEMHOT'0 aHaJIu3a pe3yJbTaToB pe3yibTaToB JaHHBIX | JaHHBIX CHCTEMHOT'O
MOAX0Aa TPH CHCTEMHOT'0 aHaJI3a CHCTEMHOI'0 aHaJIu3a aHaiIM3a
peuieHun Vvers (Y3) BhGupars He ymeer Hmeer GazoBeie ymenus | Ha  xopomem  ypoHe | YMeeT B COBEpILCHCTBE
MOCTaBJIEHHBIX OIITHMANLHLLC P BHIOMpATh ONTUMAJbHBIC | BHIOMPATh ONTHMAJbHBIC | MOXKET BBIOMpATh ONTHUMaJIbHbIC
3a1a4 CTPYKTYPbl ~ XpaHEHHUs | CTPYKTypbl  XpaHEHHs | BHIOMPATh ONTHMAIBHBIC | CTPYKTYPHI XpaHeHHs
CIPYKTYpBl  XpaHeHHs PYKTYp p PYKTYp p p PYKTYD p
3 VIILTATOR Pe3yIbTaToB Ppe3yJIbTaTOB CTPYKTYPbl ~ XpaHCHHS | PE3YNbTATOB CHCTEMHOTO
pesy CHCTEMHOT'O aHaJIN3a CHCTEMHOT'O aHaJIN3a pe3yIbTaToB aHaIM3a
CHCTEMHOT'O aHaJIN3a
CHCTEMHOT'0 aHaJIN3a
He Bnaneer HNmeer Ga3oBble HaBBIKK | JlocTaTo4dHO xopomo | B coBepmeHcTBe BiageeT
Bnagers (B3) HaBbIKaMu
HaBBIKAMHM TPUMCHEHHS | IPUMEHEHHUs CTPYKTYp | BiameeT HaBbIKAMHU | HABBIKAMH  IPHUMEHEHUS
MPUMEHEHITL — CIPYKIYD | o pyvier JAHHBIX, | TAHHBIX, ONTHMAJIBHBIX | IPUMEHECHUS CTPYKT CTPYKT JaHHBIX
JaHHBIX, ONTHMAJIbHBIX PYKTYP ’ ’ P PYKTYP PYKTYp ’
s XpaHeH ONITUMAJIbHBIX s | I XpaHEHUs | AaHHBIX, ONTHUMAJBHBIX | ONTHMAIbHBIX ULt
e3VIBTATOR XpaHEHHs pEe3yJbTAaTOB | pe3yJbTaToOB UL XpaHEHHs | XpaHEHUs]  pe3yJbTaToOB
pesy CHCTEMHOI'0 aHaJIu3a CHCTEMHOI'0 aHaJI3a pe3yJIbTaToB CHCTEMHOT0 aHaJu3a
CHCTEMHOTO aHaJIM3a
CHCTEMHOI'0 aHaJIu3a
YK-2.1. IlpoBogur 3uate (34) meroasl u | He 3Haer wmetoms! u | 3HaeT yacTM4YHO MeToxbl | /loctaTodHo xopowo | B cosepuieHcTBE 3HaeT

aHaau3
IMOCTaBJICHHON LIETH
u popmynupyer
COBOKYITHOCTh
B3aUMOCBSI3aHHBIX
3aj1a4, KOTOPbIE
HEOOXOIUMO
peuuTh JUis ee
JIOCTHIKEHUS

npuemMbl  (hopMaTu3aIuu
3aJa4uu

npueMbl  (hopMaTH3aIun
3aJ1a4u

u IIPUEMBI
(dhopmManu3anum 3aaaqu

3HACT MCTOJBI U MPUEMBI
(dhopmanu3aiuu 3a1auu

METOAbI n TMPpUEMBI
(dbopmanuzamu 3a1auu

Ymers (Y4) | He ymeer Nmeer 6azoBble ymenust | Ha  xopomeM  ypoHe | YMeeT B COBEPIIICHCTBE
MpeaACTaBUTH MpeACTaBUTH MpEACTAaBUTH MOXKET MpeaACTaBUTH NpEeACTAaBUTH
MOCTABJIICHHYIO 33/1a4y B | MOCTAaBJICHHYIO 33/1a4y B | MOCTABJICHHYIO 33/1a4y B | MOCTABJICHHYIO 33/1a4y B | MOCTABJICHHYIO 3a/a4y B
BUJIC COBOKYITHOCTH | BHIE COBOKYITHOCTH | BUZE COBOKYITHOCTH | BHJIE COBOKYITHOCTH | BHZE COBOKYITHOCTH
(hopMaTM30BaHHBIX (hopMaTM30BaHHBIX (hopMaTU30BaHHBIX (hopMaTM30BaHHBIX (hopMaTu30BaHHBIX
B3aMMOCBSI3aHHBIX 33/1a4 | B3aWMOCBS3aHHBIX 33/1a4 | B3aWMOCBS3aHHBIX 33/1a4 | B3aWMOCBS3aHHBIX 33/1a4 | B3aWMOCBS3aHHBIX 3a]1a4
Bnaners (B4) naBoikamu | He Bnageer HaBbikamu | Mimeer 6a3oBbie HaBbIKK | Jl0CTATOYHO xopomo | B coBepuieHcTBe BiajgeeT
(hopMmanmzauu 3agayq (dhopmanm3zanyu 3a1a4q (dbopmanuzamu 3a1a4y BIIAZICET HaBbIKaMHU | HaBbIKAMU

(hopmanuzaiuu 3aga4

(dhopmManm3anuu 3aaa4d

YK-2.2. Beibupaer
ONTUMAaJIbHBIN
Croco0 pereHus
3a/1a4, NCXOs U3
HMMETOIIUXCS
pecypcos u
OrpaHUYEHUN

3uats (35) kpuTepun
BBIOOpA CTPYKTYP
JIAHHBIX U QITOPUTMOB B
COOTBETCTBHUH C
YCIOBHSAMU 33/1a4H

He 3naer xpurepuu
BEIOOpA CTPYKTYpP
JAHHBIX ¥ aITOPUTMOB B
COOTBETCTBUH C
YCIOBHAMH 3a1a4H

3HaeT 4aCTU4HO
KpUTEpHH BEIOOpa
CTPYKTYp JAaHHBIX U
aITOPUTMOB B
COOTBETCTBHH C
YCIIOBUSIMH 32J1a41

HocTraTouHo xopoio
3HAeT KPUTEPUH BBEIOOpa
CTPYKTYp AaHHBIX H
ANTOPUTMOB B
COOTBETCTBHUH C
YCIIOBHSIMU 33/1a4H

B coBepiueHcTBE 3HaeT
KpUTEpHH BEIOOpa
CTPYKTYp JaHHBIX U
AIITOPUTMOB B
COOTBETCTBHHU C
YCIOBHSMH 331a4H

Ywmets (V5) Bebupath

He ymeer BrIOHpaTh

Hwmeet 6a30BbIe yMEHUS

Ha xopomem ypone

YMeeT B COBEPIIECHCTBE




ONTHMaJIbHBIC
CTPYKTYPbI JaHHBIX U
QJITOPUTMBI JJIsSt
peLIeHus 3aJa4un

OINITHUMAJIbHBIE
CTPYKTYpbI JaHHBIX U
QJITOPUTMBI JITIS
peLIeHUs 3a1a4n

BBIOMpPATh ONTHMaJIbHbIC
CTPYKTYpPBI JaHHBIX U
ITOPUTMBI IJIS
peLIeHus 3aJa4un

MOXET

BBIOMPATh ONTUMAJIBHBIE
CTPYKTYPbI JAHHBIX U
QJITOPUTMBI TSI
peLICHUs 3aa4H

BBIOMpPATh ONTHMAJIbHbIC
CTPYKTYpPBI JaHHBIX U
ANTOPUTMBI AJISI PELICHHS
3a7a4u

Brnagets (B5) HaBeikamu | He Biageer HaBbikamu | MimeeT 6a3oBble HaBBIKH | JlocTaTodHO xoporro | B coBepmeHcTBe Biageer
BBIOOPA ONTUMAIIBHBIX BBIOOpPa  ONTHMAJIBHBIX | BBIOOpAa  ONTHMAJBHBIX | BIameeT HaBBIKAMH | HaBBIKAMH BBIOOpA
JUTSL pETLICHNUS 3a/1a91 JUIL  pEUIeHWs 3aJadd | JUId pEImIeHWs 3aJadd | BBIOOpAa  ONTUMAJbHBIX | ONTHMAIbHBIX ULt
CTPYKTYp AAaHHBIX U CTPYKTYpP IHAaHHBIX U | CTPYKTyp [JaHHBIX W | A7 pEIICHHS 3aJadudl | PelIeHHs 3aJaun
ITOPUTMOB ITOPUTMOB AITOPUTMOB CTPYKTYp [HaHHBIX U | CTPYKTyp  J@HHBIX |
ITOPUTMOB ITOPUTMOB
YK-2.3. 3HaTh (36) | He 3maer neiictByromiee | 3HaeT yactuyHo | JlocraTtouHo xopomo | B coBepuieHcTBe 3HaeT
AHanuzupyer JICHCTBYIOILEE 3aKOHOAATEIbCTBO U | JeHCTBYIOLLEE 3HaeT JICHCTBYIOILEE | ACHCTBYIOLIEE
JIeUCTBYIOILEE 3aKOHO/IaTEIbCTBO U | IIpaBOBbIC HOPMBI | 3aKOHOJATELCTBO U | 3aKOHO/ATEIbCTBO U | 3aKOHOAATEIbCTBO u
3aKOHOJIATEJIbCTBO M | MPaBOBBIE HOPMBI | IPUMEHEHUS CTPYKTYp U | IIPaBOBbIE HOPMBI | TIpaBOBBIE HOPMBI | TIpaBOBBIE HOPMBI
MPaBOBBIC HOPMBI, NPUMEHEHHUS CTPYKTYp U | alNrOpUTMOB IIPU | IPUMEHEHHS CTPYKTYp M | IPHUMEHEHUS CTPYKTYp M | IPUMEHEHUS CTPYKTYp H
perynupyromniye ITOPUTMOB IIPU | peIICHUU 3aj7ad, | alrOpUTMOB IpH | aITOPUTMOB IIPU | aJITOPUTMOB pu
obnactp penIeHuH 3a7a4, | KOHTPOJIUPYEMBIX penIeHn 3aja4, | peleHun 3a7a4, | perIeHUH 3ajmad,
npodeccHoHaNBPHON | KOHTPOJIHPYEMbIX HaJ[30pHBIMH OpPTaHaMH | KOHTPOJIHPYEMBIX KOHTPOJIUPYEMBIX KOHTPOJMPYEMBIX
JeSATEIIBHOCTH. Ha30PHBIMU OpraHaMy HaJ30PHBIMU OpPraHaMH | HAJ30pHBIMH OpraHaMH | HaJI30pPHBIMH OpraHaMHU
Ymers (Y6) BeiOMpars | He ymeer BwIOMpaTh | MMeer Ga3oBbie ymeHus | Ha  xopomeM  ypoHe | YMeeT B COBEpIICHCTBE
CTPYKTYpbl JaHHBIX W | CTPYKTYpHl JaHHBIX | | BBIOMpaTh  CTPYKTYPHI | MOXKET BBIOMpATh | BBHIOMpATH CTPYKTYpPBI
AJITOPUTMBI JUISL | aJrOPUTMBI JUISL | TAHHBIX ¥ QJITOPUTMBI | CTPYKTYPhl JaHHBIX U | JaHHBIX M QJITOPUTMBI
peuieHust 3aja4, | perieHus 3aja4, | ANs  peleHus  3alad, | aJrOpPUTMBI JUISL | Ui peuieHus — 3ajad,
KOHTPOJIMPYEMBIX KOHTPOJIHUPYEMBIX KOHTPOJIMPYEMBIX peteHus 3aja4, | KOHTPOJIHPYEMBIX
HaJ[30PHBIMU OpraHaM{ | Ha/I30PHBIMH OpraHaMH | HaJ30PHBIMHU OpraHaMH | KOHTPOJIHUPYEMbIX HaJ[30pHBIMU OpraHaMu
HaJI30PHBIMU OpraHaMu
Bnanets (B6) naBoikamu | He Bnageer HaBbikamu | Vimeer Ga3oBble HaBblku | JlocTaro4Ho xopouwo | B coBepiuieHcTBe BiajneeT
NPUMEHEHUS]  CTPYKTYp | MPUMEHEHHsS CTPYKTYp | IPUMEHEHUs CTPYKTyp | Biajeer HaBbIKAMHU | HAaBBIKAMH  TPHUMEHEHUsI
JaHHBIX W alNTOPUTMOB | JQHHBIX W QJITOPUTMOB | JaHHBIX M AJITOPUTMOB | MPUMEHEHHWS CTPYKTYp | CTPYKTYp  HaHHBIX U
NPy PpeIIeHWH 3aj1ad, | MpH pelIeHNH 3a1ad, | TPy pemieHuH 3ajad, | JaHHBIX W aJrOPUTMOB | aJrOPHTMOB npu
KOHTPOJIMPYEMBIX KOHTPOJIUPYEMBIX KOHTPOJIMPYEMBIX NP pEeIIeHWH 337ad, | pPelIeHUH 3aj1ad,
HaJ30PHBIMU OpPraHaMH | HA/J30pHBIMH OpPraHaMH | HaJ30pPHBIMH OpPraHaMU | KOHTPOJIUPYEMBIX KOHTPOJMPYEMBIX
Ha/I30pHBIMH OpPraHaMH | HaJA30pHBIMHU OpraHaMH
09.03.01 MadopmaTtrka 1 BEIYUCTUTETHHAS TEXHUKA
OIIK-8 OIIK-8.1. 3uate (37) kpurepuu | He 3mHaer kputepuu | 3HaeT yacTH4HO | JlocTaTo4HO xopowo | B coBepiieHcTBE 3HaeT
[IpuMeHsieT METOJbl | CpaBHEHUS CpaBHEHHS KPUTEpUH  CPAaBHEHHUS | 3HAET KPUTEPHH | KPUTEPHUU CpaBHEHUsI
ITOPUTMU3AIINY, ITOPUTMOB/CTPYKTYP AJITOPUTMOB/CTPYKTYP ITOPUTMOB/CTPYKTYP CpaBHEHUS AITOPUTMOB/CTPYKTYP
SI3BIKH U | TaHHBIX JaHHBIX JIAaHHBIX ITOPUTMOB/CTPYKTYP JTaHHBIX
TEXHOJIOTUH JIAHHBIX
nporpamMmupoBanus, | 3nate  (38) 0OasoBele | He  3Haer  GasoBble | 3HaeT yactnyHo | JlocraTouHo xopomo | B coBepmieHcTBe 3HaeT
COBpPEMEHHBIE ITOPUTMBI  00pabOTKM | aNropuTMbl  00paboOTKH | Ga30BbIE QITOPUTMBI | 3HAET 6azoBble | Oa3oBBIE AITOPUTMBI
cpensl  pa3pabOTKU | CTPYKTYp JaHHBIX CTPYKTYP JAaHHBIX 00paboTku CTPYKTYp | aJIrTOpUTMBI  00paboTku | 0O6paboTKH CTPYKTYP




IPOrpaMMHOTO JITAaHHBIX CTPYKTYP AAHHBIX JIAaHHBIX
obecrieyeHust  mpu | 3uate (39) crpykrypel | He 3maer crpykrypsl | 3Haer yacTU4HO | JlocTaTo4HO xopowo | B cosepuieHcTBE 3HaeT
peleHnH 3a1a4 | JaHHBIX, MPUMEHUMBIX | JAHHBIX, MPUMEHHUMBIX | CTPYKTYPHI JaHHBIX, | 3HAET CTPYKTYpHI | CTPYKTYpHI JIaHHBIX,
Npo(ecCHOHANBEHOM | Uil MPOrpaMMHUpPOBAHUS | MUl IPOTPAMMUPOBAHUS | IPUMEHHUMBIX JUId | JAaHHBIX, TPHUMEHUMBIX | IPHUMEHUMBIX JUIs
JESTEBHOCTH; JITOPUTMOB aJITOPUTMOB IPOrpaMMHPOBAHUS JUIL TPOTPaMMHUPOBaHMA | MPOrPaMMUPOBAHHS
IPOTrpaMMHUpYET, ITOPUTMOB AJITOPUTMOB ANTOPUTMOB
BBINIOJTHACT OTHAAKY | YMers (Y7) BeiOmpars | He ymeer BbeiOupats | Mmeer 6azoBblie ymenus | Ha  xopomem  ypoHe | YMEET B COBEPIICHCTBE
u TECTHUPOBAHUEC | CTPYKTYpPHl HAHHBIX ¥ | CTPYKTYpPHl NaHHBIX ¥ | BEIOMpATh CTPYKTYPBI | MOXKCT BEIOMpATH | BEIOMpAThH CTPYKTYPBI
MPOTOTHUIIOB QITOPUTMBI NPUTOJHBIC | AJITOPUTMBI IPHUTOJHBIC | JAaHHBIX MW AJTOPUTMBI | CTPYKTYpPBl JaHHBIX M | JAaHHBIX W aJTOPHUTMBI
nporpaMmMHO- I pemeHusa | aIA pemIcHusA | IPHUTOTHBIC I | aJlTOPUTMBI  TIPUTOJAHBIC | IPUTI'OAHBIC I PCIICHUS
TEXHUYECKUX MPaKTU4eCKOH 3amaun MIpaKTUYECKOoil 3a1aun peleHus NpaKkTU4ecKoil | g pelieHust | MpakTUYecKoH 3a1a4uu
KOMILJICKCOB, 3a7a4u MpaKTUYECKOH 3agaun
NIPUTOAHBIX I | YMeTh (Y8) | He ymeer ucnonp3oBarh | Mmeer 6a3oBbie ymenus | Ha  xopomem  ypoHe | YMeeT B COBEPINCHCTBE
IpAKTHICCKOTO HUCII0JIB30BATh u|u paspabarbiBaTh | UCTHOJIB30BATh U | MOXET HCIOJIb30BaTh U | MCHOJIB30BATH "
NPUMCHCHUA pa3pabartbiBaTh QIrOpuT™MBl  00pabOTKK | pa3pabaThIBaTh paspabartbiBaTh pa3pabaTbIBaTh

ITOPUTMBI  00pabOTKHU | TAHHBIX ITOPUTMBI  00pabOTKU | aJropuTMbl  00pabOTKH | anropuTMbl  00pabOTKH
JIaHHBIX JITAaHHBIX JAHHBIX JTAaHHBIX

Ymers (Y9) BeiOmpats | He  ymeer BweiOMpaTh | MMeer Ga3oBbie ymeHus | Ha  xopomeM  ypoHe | YMeeT B COBEpIICHCTBE
CTPYKTYPbl AAHHBIX U | CTPYKTYpHl NaHHBIX IS | BBIOMpAaThb  CTPYKTYPHI | MOXKET BBIOMpATh | BBHIOMpATH CTPYKTYPBI
IPOrpaMMUPOBaHUS IIPOrpaMMHPOBAHUS JTaHHBIX JUI | CTPYKTYPBl JAHHBIX JUIA | JAHHBIX Ui
aJTOPUTMOB aJIITOPUTMOB IpOrpaMMHPOBAHUS MIPOrpaMMHPOBaHUS MPOrpaMMHPOBAHHS

AITOPUTMOB AJITOPUTMOB aNropuTMOB
Bnaners (B7) HaBoikamu | He Bmameer nHaBbikamu | Mmeer 6azoBbie | JlocTaTouHO xopowo | B coBepumieHcTBe Brajeer
NPUMEHEHUSI CTPYKTYp | IPUMEHEHUs CTPYKTYp | HaBbIKAMU MPUMEHEHHsS | BIaJeeT HaBBIKAMU | HABBIKAMH IPHUMEHEHHUS
JAHHBIX W QJITOPUTMOB | MTAaHHBIX W QJITOPUTMOB | CTPYKTYp JaHHBIX W | IPUMEHEHHUS CTPYKTYp | CTPYKTYp  HAaHHBIX U
Ui pemeHus | s pemeHus | aJropuTMOB JUIA | JaHHBIX M aJTOPUTMOB | alTOPUTMOB IS
[IPAKTUYECKOH 3a]auu IIPAKTUYECKOH 3a7auu pelleHns] NPAKTUYECKOM | JuIs pelleHus | peuleHus IMPaKTUYECKOU
3aauu MPAaKTUYECKOH 3aaun 3a1auu
Bnaners (B8) HaBbikamu | He Bnageer HaBbikamu | Vimeer Ga3oBble HaBbiku | JlocTaro4Ho xopoiwo | B coBepiieHcTBe BiajgeeT
MIPUMEHEHUS U | IPUMEHEHUS U | IpUMEHEHUS U | BIajgeer HaBBIKAMHU | HABBIKAMH MIPUMEHEHUS U
pa3paboTKu aNropuTMOB | pa3paboTKH AIrOPUTMOB | pa3pabOTKH ajJrOPUTMOB | MPUMEHEHHS U | pa3pabOTKu aIroOpuTMOB
00pabOTKN JaHHBIX 00pabOTKN TaHHBIX 00pabOTKH JaHHBIX pa3paboTKK aNropuTMOB | 0OPabOTKH JaHHBIX
00pabOTKN TaHHBIX
Bnaners (B9) naBoikamu | He Bnageer HaBbikamu | Mimeer Ga3oBble HaBbIKM | JlocTaTodyHO xopomo | B coBepuiencTBe Brajeer
IpOTrpaMMHOM IIPOrpaMMHOI HIpOrpaMMHOM BIIAJIEET HaBBIKAMU | HABBIKAMH MPOTPaMMHON
peanu3alyy alrOPUTMOB | pealu3aliy aAITOPUTMOB | pealu3allly aITOPUTMOB | MIPOrpaMMHOI peanu3ayy aropuTMoB
peaiu3anuy alropuTMOB
09.03.02 MuadopMalimoOHHBIE CHCTEMBI H TEXHOJIOTHH

OIIK-6. OIIK-6.1 3nate (37) «kpurepum | He 3Haer  kputepuu | 3Haer yacTu4HO | JlocTtaTodHo xopouio | B coBepmeHncTBe 3Haer
CpaBHuBaeT CpaBHEHUs CpaBHEHHUS KpUTEpHU CpaBHEHHUsI | 3HAeT KPUTEPUH | KPUTEPHUU CpaBHEHHUS
METO/bI AJITOPUTMOB/CTPYKTYP ITOPUTMOB/CTPYKTYP AITOPUTMOB/CTPYKTYP CpPaBHEHMUS ITOPUTMOB/CTPYKTYP
ITOPUTMU3ALNH, JAHHBIX JITaHHBIX JAHHBIX AITOPUTMOB/CTPYKTYP JaHHBIX
S3BIKH U JTAHHBIX




TEXHOJIOTUU Ymers (Y7) BwiOupats | He  ymeer BboiOupars | Mimeer 0a3zoBble ymenust | Ha  xopomem  ypoHe | YMeeT B COBEPILICHCTBE
NPOTrpaMMHpPOBAHU | CTPYKTYPBl JAHHBIX M | CTPYKTYPhl JaHHBIX U | BBIOMpaTb  CTPYKTYPBHI | MOXET BBIOMpATh | BHIOMpATh  CTPYKTYDBI
s, IPUTOAHBIC JUTA QITOPUTMBI TIPUTOAHBIC | aNTOPUTMBI IPUTOAHBIC | JAHHBIX W QITOPUTMBI | CTPYKTYPbl JaHHBIX M | JQHHBIX M aJTOPHTMBI
MPaKTHIECKOTO TSt pemieHust | s pELIeHUs | MPUTOIHBIC JUISL | adTOPUTMBI IPUTOIHBIE | MPUTOTHBIC TUIst
MIPUMCHEHUS B MIPaKTHYECKOH 331241 MPaKTHYIECKON 3a1a4n pelIeHUsT MPaKTHYECKOH | AT pELICHUsI | pElIeHUs MPaKTHIECKON
obmactn 3a7a4n MPaKTHYECKOH 3a1a4n 3aa4n
naopmannonusix | Baagers (B7) naBsikamu | He Biameer HaBbikamu | Mmeer 6a3oBbeie | JlocTaTO4HO xopoiwo | B COBEPLLEHCTBE
CHCTEM U NPUMEHEHNSI  CTPYKTYp | IPUMEHEHHUS CTPYKTYp | HaBBIKAMH IIPHMEHEHUs | BIajeeT HaBBIKAMH | BIIaJIEET HaBBIKAMH
TEXHOJIOTUH JAaHHBIX ¥ AalTOPUTMOB | J@HHBIX W AJITOPUTMOB | CTPYKTYp HAaHHBIX M | IPUMEHEHUS CTPYKTYp | MPHUMEHEHHUs  CTPYKTYp

TSt peweHus | s peILIeHus | aNropuTMOB JUISL | TAaHHBIX W QJITOPUTMOB | JaHHBIX M aJTOPUTMOB

IIPaKTUYECKOll 3a1aun MPaKTUYeCcKOoil 3a1aun peleHusl TMPaKTUYeCKOH | 1uist pemeHus | s pemeHus

3aj1a4u MIPAaKTUYECKOil 3a1aun MpPaKTUYECKOH 3aaun

OIIK-6.2 3natp (38) ©OasoBbie | He  3Haer  GaszoBele | 3HaeT wacTuuHO Oa3oBble | JlocTaTO4HO xopouio | B coBepuieHcTBe 3HaeT
IIpumenser QITOPUTMBI  00pabOTKU | anropuTMbl  0O0pabOTKH | alnropuTMbl  0OpabOTKH | 3HAET 0azoBble | Oa30BBIE ANTOPUTMBI
METOJIBI CTPYKTYp JaHHBIX CTPYKTYp AaHHBIX CTPYKTYP AaHHBIX aNropuT™Mbel  00paboTku | 0OpaboTKU CTPYKTYp
AJITOPUTMU3ALINH, CTPYKTYp JaHHBIX JaHHBIX
SI3BIKH U

YMmers (Y8) | He ymeer ucnonbs3oBath | iMeer 6a3oBbie ymenus | Ha  xopouiem  ypoHe | YMeeT B COBEpIICHCTBE
TEXHOTIOTIH HCTIONIb30BaTh u|u pa3pabaThIBaTh | MCIOJIB30BATH U | MOXKET HCIOJIb30BAaTh M | HCIIOJIb30BAThH u
MIPOTPaMMHPOBaHU

pa3pabaTeIBaTh ANTOPUTMBEL ~ 00paboTKH | pa3padaTbiBaTh pa3pabartbIBaTh pa3pabaTbIBaTh
# I petHeHi AITOPUTMBL  00pabOTKH | JaHHBIX AITOPUTMBI ~ 00pabOTKH | aNTOPUTMBI  OOpabOTKH | aNTOpUTMBI  00pabOTKU
MpOheCCHOHALHbI JIAHHBIX JIAHHBIX JIAaHHBIX JIAHHBIX
X 3a/1a4 B 00JIaCTH
HHbOPMAHOHHEX Brnaners (B8) naBeikamu | He Bnageer HaBbikamu | MMeer Ga3oBbie HaBblkHM | JlocTaTouHO xopowo | B COBEPILEHCTBE
cHOTEM 1 MIPUMEHEHHS U | PUMEHEHHs U | IpUMEHEeHHs U | BIajeer HaBBIKAMH | BJIAJIEET HaBBIKAMHU
OR—— pa3paboTKK aJIrOpUTMOB | Pa3pabOTKH aJrOPUTMOB | Pa3pabOTKH aITOPUTMOB | MPUMEHEHHS U | IpUMEHEHHS u

00paboTKM JaHHBIX 00paboTKU TaHHBIX 00pabOTKN TaHHBIX pa3paboTKu aJrOpUTMOB | pa3pabOTKH aJrOpUTMOB

00pabOTKH JAHHBIX 00pabOTKN TaHHBIX

OIIK-6.3 3uate (39) crpyktypsl | He 3Haer crpykTypsl | 3Haer yacTuuHO | JlocTarouHo xopowo | B coBepuieHcTBe 3HaeT
[Mporpammupyer, JaHHBIX, TPUMEHHUMbBIX | JaHHBIX, HPUMEHUMBIX | CTPYKTYpBI JIAHHBIX, | 3HAET CTPYKTYPBI | CTPYKTYpPBI JIAHHBIX,
OTJIAXHUBACT W | Ui TpOrpaMMHUPOBAHUS | AL TIPOTPaMMHPOBAHMS | TIPUMEHHMBIX JUIS | TaHHBIX, TPUMEHHMBIX | IPUMEHUMBIX ULt
TECTUPYET AJITOPUTMOB ITOPUTMOB MIPOTPaMMHPOBAHUS JUIl TIPOTPAaMMHPOBAHUS | MPOTrPaMMHPOBAHUS
TIPOTOTHIIEI ITOPUTMOB ITOPUTMOB ITOPUTMOB
MIPOrpaMMHO- Ymerp (Y9) BoiOupars | He ymeer BeiOmparb | Mmeer 6azoBeie ymeHust | Ha  Xopomem  ypoHe | YMeeT B COBEpIICHCTBE
TEXHHYECKHUX CTPYKTYpBl NAHHBIX JUIS | CTPYKTYPBl NaHHBIX Ul | BHIOMpaTb  CTPYKTYPBHI | MOXET BBIOMpATh | BHIOMPATh  CTPYKTYPHI
KOMILUIEKCOB 33/1a4 | MpOorpaMMHUpPOBAaHUS MPOrpaMMHUPOBAHUS JTAHHBIX JUISL | CTPYKTYpPBl J@HHBIX AJISL | JaHHBIX ULt

AJITOPUTMOB ITOPUTMOB MIPOrpaMMHPOBaHUS MPOrpPaMMHUPOBAHUS MIPOrpaMMHPOBaHUS

ITOPUTMOB AITOPUTMOB AITOPUTMOB

Bnagers (B9) naBeikamu | He Bnanmeer HaBeikamu | Mimeer 0Ga3zoBble HaBeIKH | JlocTatodHo xopoiwo | B COBEPLLEHCTBE

MpOTrpaMMHOU MpOTrpaMMHON TpOTrpaMMHOM BJIAJICET HABBIKaMHU | BJIAJIEET HaBBIKaMU

peanu3ayy AITOPUTMOB | peaNn3allii aITOPUTMOB | PeaH3aluy alTOPUTMOB | IIPOTPAMMHOM NpOrpaMMHON

pcainsannu aJropuTMoB

peain3anun aJIropuTMoOB
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100%
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00paboTKK JaHHBIX : y4eOHWK ans By3oB / JI. A.
[aBmoB, H. B. IlepBoBa. — 3-e¢ m3xd., crep. —
Cankr-IlerepOypr : Jlans, 2021. — 256 c. — ISBN
978-5-8114-7259-8. — TekcT: 3IEKTPOHHBI //
JlaHp : 2yIEKTPOHHO-OMONMOTEYHAst cHUCTeMa. —
URL.: https://e.lanbook.com/book/156929

OpP*

30
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CeipomsatHukos, B. II. CTpyKTypsl U aaropuTMBbl
o0paboTku  gaHHbIX: [IpakTHKym y4ueOHoe
mocobue / B. T1. CeipomsiTHukoB. — Mocksa : PTY
MUPDBA, 2020. 244  ¢.—  Tekcrt:
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