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1. Ilean ocBOeHUSsI AMCHUILIMHBI

Henp maucuuruinael: OCHOBHOM LeNbl0 Kypca siBIsieTcss (OPMUPOBAHHME U 3aKpeIICHHE
npodeccCHOHATBHBIX KOMIIETCHIIUH 10 TOCTPOSHHIO ONTUMAIBHBIX CTPYKTYP TaHHBIX M IPUMEHEHHIO
OCHOBHBIX QJITOPUTMOB 00PAaOOTKHU NaHHBIX MIPU PELUICHUN TMPUKIIAIHBIX 3a/1a4.

OcHoBHas 3a/1a4a Kypca COCTOUT B TOM, YTOOBI C()OPMHUPOBATH CIIOCOOHOCTH:

- MOJICIUPOBATH CTPYKTYPhI JaHHBIX;

- QHAJTM3UPOBATH TEOPETHYECKYIO CI0KHOCTh U AMITUPUIECKYIO 3()(HEKTHBHOCTD allrOpPUTMA;

- yMeTh TNpUMEHATh 3((eKTUBHbIE aNTOPUTMBI OOPAOOTKH MAHHBIX B KOHKPETHOU
NPUKIAIHON 3a1a4e

2. Mecro mucuumiannsl B crpykrype OIIOII BO

HuctumuimHa «CoBpeMEHHBIE aNrOpUTMbl OOPaOOTKM JAHHBIX» SBISIETCS HEOOXOIUMBIM
KOMIIOHECHTOM 06p330BaHI/IH MarucTpos. HJ’ISI OCBOCHUA NTUCHUIIIMHBI CTYACHTBI UCIIOJIb3YHOT 3HAHUA,
YMCHUS, HABBIKH, CII0COOBI ACATCIIbBHOCTH W YCTAHOBKH, ITOJYUCHHBIC U C(bOpMI/IpOBaHHBIe B X04€
HU3y4YCHUA JUCHUILUIMH HAIIPABJICHHUA IMOATOTOBKHU «HpOl"paMMHaﬂ HHXXCHCPUA», YPOBCHb -
OakamaBpuat. V3yueHue AMCHUILIUHBI SBISETCS 0a30d IS JAIBHEWIET0 OCBOSHUS CTYICHTAMH
JUCHHIINIMH HaIIpaBJICHUSA «HporpaMMHaﬂ HHXXCHCPUs», KYPCOB IIO BLI60py, I IIPOXOKIACHHUA
IMPAKTUKKU HW 3aHATUAM HaquO-I/ICCJIeIlOBaTeJIBCKOI;'I pa6OTI>I. 3HaHI/I$I, YMCHHUS HW HAaBBIKU,
HpI/IO6peTeHHBIe IIpU U3y4YCHUU ,I[aHHOI>'I AUCHUIUINHBI, UCITOJIB3YIOTCS IIPU HAITMCAHHUU MaFHCTepCKOﬁ
JiccepTaliiil M B MPO(ECcCHOHAIBHON NesATeNbHOCTH 10 Tpoduio «COBpEeMEHHBIE TEXHOJOTHH
pa3pabOTKH MIPOrPaMMHOTO 00SCIICUCHUSY.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHUILTHHE
[Inanupyemble pe3ynbTaThl OOY4YEHHs] MO TUCIUILUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesyabTatamu ocBoeHust OI1OII (koMmeTeHIMAMU U UHANKATOPAMH JTOCTHKEHUST KOMITETCHIINN )

DopMHUpyeMbIE [Imanupyemsle pe3yabTaThl 00yUeHHUS IO AUCIUITINHE, B
KOMIIECTCHIIUU (}(0;[, COOTBETCTBUHM C UHAUKATOPOM NOCTHUIKCHHA KOMICTCHIINN HaumMmeHoBaHHE OLIEHOYHOTO
COZIEpIKaHUE MupukaTop 10CTHKEHUS PesynbTathl 00yueHUs 10 cpencTBa
KOMIICTCHIIHN ) KOMIICTCHITHH JIUCHIUTUINHE
YK-1 Cnocoben VK-1.1 BeimonHseT MOUCK Brnaners meTonamMu aHanuza
OCYULIECTBIISATh HeoOxouMoit nHdpopMmanuy, n 06o61IeHne UX
KPUTHYECKHUH aHATN3 ee KpUTHYECKUH aHaN3 1 Pe3yIbTAaTOB [T PELICHUS
MIPOOJIEMHBIX 000011aeT pe3yNbTaThI nocrapneHHoi 3anaun (YK-
CUTYallUii HA OCHOBE aHaJIM3a [l peLICHUs 1.1)
CHCTEMHOT0 IIOJIX0/1a, MOCTaBJIEHHOHN 3a1a4i
BEIpa0aTHIBATh
CTPATEruio AeUCTBUN
YK-4 Cnocoben YK-4.1 Ucnons3yet Bnagets MeToaukon 3a1a9u
MPUMEHSTD WHOCTPaHHBIN SI3bIK KaK MEXJIMYHOCTHOTO JI€JI0BOTO
COBPEMEHHBIE CPENCTBO aKaJeMHUYECKOTO U oOmIeHNs Ha
KOMMYHHUKaTUBHBIE po¢eCCHOHATHHOTO roCy/1apCTBEHHOM U
TEXHOJIOTHH, B TOM B3aUMOJICHCTBUS C HHOCTPAHHOM fI3BIKAX, C
YyHUCIIe Ha MPUMEHEHUEM COBPEMEHHBIX NIPUMEHEHHEM
HHOCTPaHHOM(BIX) KOMMYHHUKaTUBHBIX po¢eCCHOHATHHBIX
s3pIKe(ax), AU TEXHOJIOTHIf SI3BIKOBBIX (DOPM U CPEICTB
aKaJ[eMU4eCKOTr0 1 (YK-4.1)
po(heCCHOHATHHOTO
B3aUMOJIEUCTBHUS
OIIK-2 Cnocoben OIIK-2.2 Pa3pabaTrIBaet Wwmets HaBBIKK pa3paboTKH 3a1a9n
pa3pabatbIBaTh ITOPUTMBI ¥ IPOBOJIUT OPUTHHAITLHBIX
OpUTHHAJIEHBIE HCCIICIOBAHUSA B IEIIAX MIPOTPaMMHBIX CPEJICTB, B
ITOPUTMBI U COBEPILIEHCTBOBAHHS TOM YHCIIE C
IIPOrpaMMHBIE 3¢ G eKTUBHOCTH PabOTHI HCIOJIb30BaHUEM
CpelCTBa, B TOM MPOTPaAMMHOTO 00eCTICUCHHUS COBPEMEHHBIX
YHClie ¢ MHTEJJIEKTYaJIbHBIX
WCIOJIb30BAHUEM TEXHOJIOTUH, sl pelIeHUs




COBPEMEHHBIX npodeccHOHAIBHBIX 3a/1a4
UHTEJUIEKTyalIbHbIX (OIIK-2.2)
TEXHOJIOTHUH, IS
perIeHus
po¢eCCHOHATHHBIX
3amadq
OIIK-6 Criocoben OIIK-6.2 OcymecTBisieT Biagets MmeTomaMu cuHTE3A
CaMOCTOSATEIBHO CHHTE3 HOBBIX aJITOPHUTMOB ITOPUTMOB 00pabOTKH
proOpeTaTs ¢ 00pabOTKN JaHHBIX nanubix (OITK-6.2)
MIOMOIIBIO
HHPOPMAIMOHHBIX

TEXHOJIOTUH U
UCIIOJIB30BaTh B
IIPaKTUYECKOU
JIeSITEIbHOCTU HOBBIE
3HaHUS U yMEHUs, B
TOM 4HCJI€ B HOBBIX
00/1acTAX 3HAHMM,
HETIOCPEICTBEHHO HE
CBSI3aHHBIX O chepoit
JEATETbHOCTH

OIIK-7 Cnocoben
NPUMEHSTH IPH
peIICHUH
npodhecCHOHATBHBIX
3a1a4 METOJIBI U
Cpe/CTBa NOJyUYEeHUS,
XpaHeHusl,
nepepabOTKH U
TPaHCISIHIN
nHdopmanuu
MOCPECTBOM
COBPEMEHHBIX
KOMIIBIOTEPHBIX
TEXHOJIOTUH, B TOM
YHCIe, B TII00ATBHBIX
KOMIIBIOTEPHBIX CETSIX

OIIK-7.1 ITpumenser
JydIINe TPAKTHUKH, MAOIOHBI
Y CTHIIM apXUTEKTYpPHOTO
MPOEKTUPOBAHUS

Bragets: nmydmmmu
NPaKTUKaMHU, Ia0JOHAMH 1
CTWJISIMU apXHTEKTYPHOTO
npoektupoBanus (OITK-7.1)

3aa4n




4. CTpyKTYypa U coiep:KaHue QU CHUIINHBI
OO01mmast TpyA0eMKOCTh TUCHIUTUIHHBI COCTABISET 3 3a4eTHBIE eMuHUIbI, 108 yacos.

4.1. ®opma o0y4eHHsI: OUHAS
VYpoBeHb 6a30BOro 00pa3oBaHus: BhICIIEE.

Cpoxk o0yueHust 2r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonrakTHas pabora
00y4aroluXxcs ¢ NeJarornyeckum | o
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1 | Aunropurwm, ero cimoxkoctbu | 1 | 4 12 11 | KourpombHas pabora
3¢ (heKTHBHOCTL. MeTo 1Bl
MTOMCKA U COPTHPOBKHU
2 Buszyanuzanus JaHHBIX 1|4 12 14 | Konrpomuas paGora
3 IIpenBapurenbHas 1|4 8 8,8 | Kourpomwnas paGora
MTOJITOTOBKA JTAHHBIX
Bcero 3a cemectp 108 | 12 32 3,2 (0,35 338 OK3.(26,65)
HUroro 108 | 12 32 3,2 (0,35]338 26,65

4.1.2. CoaepkaHue TUCUMILIMHBI

4.1.2.1. IlepeyeHnb JeKUM i

Cemectp 1
Pazoen 1. Aneopumm, ezco crosxcnocmo u 3¢ppexmusnocmos. Memoosl noucka u copmuposku
Jleknus 1.

AATropUTM™, CII0)KHOCTH U 3 (pekTBHOCTE. MeToab!l moucka (2 yaca).
Jleknus 2.

MeTtob1 COpTUPOBKH (2 yaca).
Paszoen 2. Buzyanuzayus 0aHHbIX
Jleknus 3.

JIuHeHbIE CTPYKTYPHI JaHHBIX U UX XpaHeHue (2 Jaca).
Jlexkumus 4.

Henwuneiinbie cTpyKTYpHI U X XpaHeHHe (2 yaca).
Pazoen 3. Ilpedsapumenvras noocomoexka 0aHHbIX
Jlexnus S.

Kamubie anroput™mel (2 gaca).



Jlexknus 6.
NP-mosHbIE 331241 1 METO/IBI X pelIeHus (2 Jaca).

4.1.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHI
He mianupyercs.

4.1.2.3. IlepeueHnb 1a00paTOPHBIX PadoOT

Cemectp 1
Pasoen 1. Aneopumm, e2o cnosxcnocms u 3¢pgpekmuernocms. Memoovi noucka u copmuposKu
JlaGoparopnas 1.

[IporpamMmHas peanu3anusi METOJOB IIOMCKA, CPABHUTEIbHBIM aHAJIN3 UX SMIIUPUYECCKON
s dexTuBHOCTH (4 Haca).
JlabopaTopHnas 2.

[IporpaMMHas peanuzaiys METOJI0B COPTUPOBKU C COOTBETCTBYIOIIEH BPEMEHHOMN
3 PEKTUBHOCTHIO U €€ UCIIOIB30BaHME IS pelIeHus 3a1a4n (4 yaca).
JlaGoparopnasn 3.

IIporpaMMHas peanuzanus CTpyKTyp JaHHBIX - ouepelib (4 yaca).
Paszoen 2. Busyanuzayus 0aHHbIX
Jlaboparopnas 4.

[IporpaMMHas peanuzanus CTpYKTyp JaHHBIX - CTEK (4 daca).
Jlaboparopnas 5.

[IporpamMMHas peanuzanus METOJIOB XeIIUpoBaHus (4 yaca).
Jlaboparopnas 6.

AHanu3 METOZI0B XEIIMPOBAHUS Ha KOJUTH3MIO (4 yaca).
Pa3zoen 3. Ilpedsapumenvras noocomoexka 0aHHbIx
JlaGoparopnasn 7.

[Iporpammuas peanuzanus mocrpoeHus: B- nepesa (4 1aca).
Jlaboparopnasn 8.

[Iporpammuas peanu3zanus mocrpoerus: B+ nepesa (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedYeHHe CAMOCTOSATEIbHOM

padoTbI

IlepeueHb TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIBHOE U3yUEHUE:
1. Meton llenna.
2. Merona Xoapa.
3. Xem-taOIuml.
4. Metroabl XEIIMPOBAHUS: BBIJIEICHUE OUTOB, YMHOJKEHUE, CIOXKEHHE, NEeJIEeHHE 0 MOIYJIo t,
CpeaHsisl yacTh KBajpaTa,airedpanyeckoe mpeodpa3oBaHue.
5. Meroasl pa3peiieHus KOJUIM3UI: METO/I OTKPBITON aapecalii; METOJI LIENI0YEK, PEXECIIUPOBaHHE.
6. Merog Kpyckana.
7. Meton IIpuma.
8. Meron /[leiikcTpa.

Jlis caMocTOSITENbHOM pPAa0OTHl HMCHOJIB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOEHUIO
JUCLUIUINHBI U U3/IaHUS U3 CIMCKA MPUBEJECHHON HU)KE OCHOBHOM U JIONIOJHUTENIBHOM JINTEPATYPHI.

4.1.2.5. IlepeueHb TeM KOHTPOJILHBIX padoT, pedepartos, TP, PT'P, PIIP

He mmanupyercs.

4.1.2.6. IlIpuMepHbIi IepeYeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
He mmanupyercs.



4.2 ®opma o0yueHusi: 3204HAA
YpoBeHb 6a30BOro 00pa3oBaHMsI: BBICIIEE.

Cpoxk o0yueHus 2r 6M™.
Bcero ®opma
Tpynoem- Jlek- Hpaxru- | Jlagopa- Koncyab- (KOHTAK- NMPOMEKYTOYHOTO
KOCTb, qyecKue TOPHBIE KonTt- CPC,
Cemectp MM, TaNMs, THas KOHTpOJs (3K3.,
yac./ 3a4. 3aHATUS, | padoThl, poJb,4ac. Jac.
gac. qac. padora), 3ad4., 3a4. C 01I.)
(91 8 yac. qgac.
qac.
1 108/3 6 10 3 0,6 19,6 79,75 IK3.(8,65)
Hroro | 108/3 6 10 3 0,6 19,6 79,75 8,65
4.2.1. CTpyKTypa AUCHUIIMHBI
KonrtakTHas padora
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1 | Anropurwm, ero cioxsocts | 1 | 2 4 20 | TectupoBaHue
1 3¢ hexTuBHOCTH. MeTo b1
MOKCKA W COPTUPOBKHU
2 Busyanu3zanus qaHHbIX 1 ]2 4 30 | TrecrmpoBaHue
3 [IpeaBaputenbHas 1] 2 2 29,75 | TectupoBaHue
MOITOTOBKA TAHHBIX
Bcero 3a cemectp 108 | 6 10 | + 3 10,6|7975| DOk3.(8,65)
Hroro 108 | 6 10 3 10,6|79,75 8,65

4.2.2. CoaepkaHue TUCUMILIMHBI

4.2.2.1. IlepeyeHnb JeKUM

Cemectp 1
Pazoen 1. Anzopumm, e2o cnodxcrnocms u 3¢pghexkmugnocms. Memoowvr noucka u copmupoexu
Jleknnus 1.

AJTOpUTM, CIIOKHOCTH U 3 pekTBHOCTH. MeToab!l moucka (2 yaca).
Paszoen 2. Buzyanuzayus 0aHHbIX
Jlexnus 2.

Meroas! cOpTUPOBKU. JIMHENHBIE CTPYKTYPBI JaHHBIX U UX XpaHeHue. Henvnennole
CTPYKTYpHbI U UX XpaHeHue (2 yaca).



Paszoen 3. Ilpedsapumenvras nod2omoska 0aHHbIX
Jlekuus 3.
Kannele anroputmel. NP-niosiHbIE 3a1a4M ¥ METO/IBI UX pelleHus (2 yaca).

4.2.2.2. llepeyeHb NPAKTHYECKHUX 3AHATHH
He mmanupyercs.

4.2.2.3. IlepevyeHnn 1a00paTOPHBIX PadoT

Cemectp 1
Pazoen 1. Aneopumm, ezco crosxcrnocmo u 3¢ppexmusnocmos. Memoosl noucka u copmuposku
JlabopaTopnas 1.

[IporpaMMHas peanuzanys METOJIOB IIOUCKA, CPABHUTEIBHBIN aHAIU3 UX IMIIUPUYECKOM
s dexkruBrocTH. [Iporpammuas peanusamnusi METOI0B COPTHPOBKH C COOTBETCTBYIOIICH BPEMEHHOMN
3(PEKTUBHOCTHIO M €€ MCIOIB30BaHUE JIJIs PEIICHHS 3a1a4u (4 Jaca).
Pa3zoen 2. Buzyanuszayus oanmvix
JlaGoparopHasn 2.

[TporpaMMHas peanusanus CTpYKTyp JaHHBIX - ouepenb. [IporpamMmMHuas peanu3anus
CTPYKTYp AaHHBIX - CTEK (4 daca).
Pazoen 3. Ilpedsapumenvras noocomoexka OaHHbIX
Jlaboparopnasn 3.

[TporpaMMHasi peau3anus METOIOB XCITUPOBaHUs. AHAIIN3 METOJIOB XCIITUPOBAHUS Ha
kousuio. [Iporpammuas peanuzanus nocrpoenus B- nepesa. [Iporpammuas peanuzanus
noctpoenus B+ ngepea (2 gaca).

4.2.2.4. llepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecIIedyeHHe CAMOCTOSTEIbHOM

padoThI

[lepeueHs TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHOE U3yUYCHHE!

1. Meron Ilenna.

2. Meron Xoapa.

3. Xenr-tabuisl.

4. MeTo/ibl XEIIMPOBAHHUS: BBIJICIICHHE OUTOB, YMHOKEHHE, CII0KEHUE, AeTICHUE 110 MOYIIIO t,
CpemHsIs 4acTh KBaJpara,ajiredpanyeckoe mpeoopa3oBaHue.

5. MeTtoasl pa3penieHus KOJUTH3Uil: METO OTKPBITOH aapecaliu; METO/ IIeT0YeK,
peXemupoBaHue.

6. Meron Kpyckana.

7. Merop IIpuma.

8. Meron [etikcrpa.

s caMOCTOSITENbHON Pa0OTHl HMCHOJB3YIOTCS METOAMYECKHE YKa3aHHUsS 10 OCBOEHUIO
JTUCITUTUIMHBI M U3JTAaHUS U3 CIHCKA MPUBECHHON HI)KE OCHOBHOH W JIOTIOJTHUTEILHOU JIUTEPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP

1. Anroput™msl pacrio3HaBanus o metoxay lllemna.

2. AnropuT™Mbl pacrio3HaBaHUs o0 MeToly Xoapa.

3. Xeur-ra0iauisl.

4. ANTOpUTMBEI pacrio3HaBaHMS MO0 METOY XEIIMPOBAaHUS: BBIZICIICHHE OUTOB, YMHOKEHUE,
CJIO’KEHHE, JeJICHHEe IO MOJTYJIIO t, CPEHS YacTh KBaApaTa,aaredpandeckoe npeodopaszoBaHue.

5. ANTOpUTMBI PaCTIO3HABAHUS TI0 METOIY Pa3pelIeHUsT KOJUTH3HA: METO] OTKPBITOM
aJipecalli; METO/]I IIeTI0YEeK, PEXEeIINPOBaHUE.

6. AnropuT™Mbl pacrio3HaBaHus 1o Mmerony Kpyckaia.

7. AnropuTMBI pacrio3HaBaHus o metoay Ilpuma.

8. AITOpUTMBI paclio3HaBaHus o MeToy JlerkcTpa.



4.2.2.6. IlpumepHblii IepeYyeHb TeM KYPCOBBIX padoT (IPOEeKTOB)
He mnanupyercs.

5. O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU
B nponecce M3yuCHUA AUCHUINIMHBI MPUMCHACTCA KOHTAKTHAsA TCXHOJIOIUA NPCIOJaBaHUSA
(38, HCKIIFOYCHHUEM CaMOCTOATCIBHO H3Yy4YaC€MbBIX CTyACHTaMU BOHpOCOB). HpI/I IIPOBEACHNN
71a00paTOPHBIX pabOT MPUMEHSETCS UMUTAIMOHHBINA MM CUMYISAIMOHHBIN noaxoa. Illaru pemenus
3a7a4 CTYJACHTaM JEMOHCTPUPYIOTCS MPU MOMOIIM MYJIbTUMEAUWHOW TEeXHUKU. B nanmpHeitem
CTYACHTHI CAMOCTOATCIIbHO PCIIAIOT AHAJIOTUYHBIC 3aJaHUA

6. OueHoYHBIE CpeacTBa AJsl TEKYIIEIro KOHTPOJIsSI yCII€eBa€eMOCTH,

l'[pOMe)KyTO‘IHOﬁ arreCraluu 10 uToraMm OCBOCHHUA JUCHUIIIMHDBI.
@DOH/IBI OIICHOYHBIX MAaTEPHAIIOB (CPEACTB) MPUBEACHBI B IPUIIOKECHHH.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecniedyeHne JUCHUIIIMHBI.

7.1. OcHOBHAasl y4eOHO-METOAMYECKAS JUTEPaTypa Mo AMCUHUILIMHE

1. IIporonesikoHoB, A. B. Anroputmsl Data Science m uX NpakTHyecKas peanu3anus Ha
Python : yuebnoe nocobue / A. B. IIpotoassikonos, I1. A. I1euoB, B. E. CagoBaukoB. — MockBa,
Bonorna : Wudpa-Umxkenepus, 2022. — 392 c¢. — ISBN 978-5-9729-1006-9. — Tekcr :
anekTpoHHsld // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/124000.html (mata obparuenus: 28.09.2022). — Pexum goctyna: s
aBTOPH3HP. MMOJIb30BaTeneii - Www.iprbookshop.ru/124000.html

2. OneiiaukoBa, C. A. UucneHHbie MeTOABI onTuMu3anuu : mpaktukym / C. A. OneiHUKOBA,

T. . Cepreesa, M. 10. CepreeB. — Boponex : BopoHeXCKkuii rocy1apCTBEHHbI TEXHUYECKUN
yausepcuret, DbC ACB, 2021. — 90 ¢. — ISBN 978-5-7731-0937-2. — TeKcT : 31eKTpOHHBIH //
[udposoit 00pa3oBaTeNbHBIH pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/118625.html (mata oOpamenwus: 22.11.2022). — Pexum moctymna: s
ABTOPH3HP. MMOJIb30BaTeneii - Www.iprbookshop.ru/118625.html

3. CTpyKTyphbl U aJTOPUTMBI KOMIIBIOTEPHON OOpaOOTKU MAaHHBIX : Y4EOHO-METOAMYECKOE
nocobue s mpoBefeHus jabopatopHelx pador / 0. M. MapreHiok, B. C. Banbkosa, C. B.

Hanunenko, b. II. BanpkoB. — Tyina : TylbCKkuii roCyAapCTBEHHBIN M€1arOTMYECKUl YHUBEPCUTET
umenu JL.H. Toncroro, 2021. — 73 ¢. — ISBN 978-5-6047370-4-0. — TekcT : »neKTpoHHBIH //
[Mudposoit o0Opa3oBaTeNbHbIH pecypc IPR SMART : [caiT]. — URL:

https://www.iprbookshop.ru/119695.html (nata obpamenus: 22.11.2022). — Pexxum goctymna: amns
aBTOPHU3HUP. MoJIb30BaTeneit - Www.iprbookshop.ru/119695.html

7.2. JlonoJIHUTEJIbHAS Y4eOHO-MeTOANYeCKAasi JJUTEPATypPa M0 AUCHUILINHE

1. Cynaykosa, T. O. CTpyKTYypbl U QITOPUTMBI KOMITBIOTEPHON 00pabOTKU JaHHBIX : yueOHOe
nocobue / T. O. CynaykoBa, I'. B. Banbikuna. — 3-e u3n. — MockBa, CaparoB : MHTepHerT-
Yuausepcuter Uapopmannonnsix Texnonoruit (MHTYUT), At Ilu Ap Menua, 2020. — 804 c. —
ISBN 978-5-4497-0388-0. — Texkct : anextponHsblit // L{upposoii oOpasoBarenbHblil pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/89476.html (nara obpamenus: 22.11.2022).
— Pexxum gocrtymna: st aBTOpU3up. mosib3oBareneii - Www.iprbookshop.ru/89476.htmi

2. Ilpaktukym 1o aucuumuinae CTPYKTYpBl U allTOPATMBI 00pa0OTKH TaHHBIX / COCTaBUTEIN
M. M. BonkoB. — MockBa : MOCKOBCKHUIT TEXHUUECKUI YHUBEPCUTET CBSI3U U UHPpopmatuku, 2016.
— 16 ¢. — Texkcr : anekrponnslit // [ludpoBoit odpaszoBatenbhblii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/61551.html (mara obpamenus: 22.11.2022). — Pexxum noctyma:
JUTSL aBTOPHM3HP. MOJIb30BaTeNeH - Www.iprbookshop.ru/61551.html

7.3. Ilepevyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIOJIb3YEeMbIX NPH
OCYyLIECTBJICHMH 00Pa30BaTeJIbHOIO0 NPoLecca M0 JUCHHUILIHHE, BKIIYas



IEePECYCHb NMPOIrpaMMHOIoO o0ecrneyeHus U PIH(l)OpMaHI/IOHHI)IX ClIpaBOYHBIX

CHUCTEM

B  oOpazoBarenbHOM  TIpOIleCCe  HUCHONB3YIOTCS  MH(POPMAIIMOHHBIE  TEXHOJIOTUU,
peann30oBaHHBIE  HAa  OCHOBE  HMH(OPMAMOHHO-00pa30BaTENILHOTO  TOpTaja  WHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITMOHHOW CETH UHCTUTYTA:

- IPEeIOCTaBJICHUE YIeOHO-METOINYCCKIX MaTEPHAaJIOB B JICKTPOHHOM BH/IE;

- B3aUMOJICHICTBHME YYaCTHUKOB 0O0pa30BaTEILHOTO TIpoIlecca Yepe3 JIOKATbHYKH CETh
uHCcTUTyTa M VIHTEepHET;

- TIPEIOCTABIICHUE CBEICHUN O pe3yibTaTax Y4eOHOUW JNeSATEIbHOCTH B DJIEKTPOHHOM JTMYHOM
KaOMHETE 00yJaromerocs.

HNudopmannoHHbIe CIIPABOYHBIE CHCTEMBI:

anekTponHas oubauoreunas cucremsl "IPRBooks" (http://www.iprbookshop.ru);

OnexrponHas oubnnorexka Bal'y (http://e.lib.visu.ru);

[Tporpammuoe obecrieueHue:

LibreOffice (Mozilla Public License v2.0)

Microsoft Visual Studio (Ilporpamma Microsoft Azure Dev Tools for Teaching (Order
Number: IM126433))

Microsoft Visio (ITporpamma Microsoft Azure Dev Tools for Teaching (Order Number:
IM126433))

Pycharm Community Edition (nmponpuerapHas nunensus 1 Apache License 2.0)

7.4. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX /I OCBOCHUS AUCHMILIMHBI
iprbookshop.ru
iprbookshop.ru);
e.lib.vlsu.ru);
mivigu.ru/iop

8. MarepuajbHO-TEXHUYECKOE 00eceYeHue U CIUIITHHbI
JlabopaTopust MpOrpaMMHOT0 00ECTICUCHHSI i COTTPOBOKIECHUS KOMITBIOTEPHBIX CUCTEM
Cepsep «Alt Tek» Ha 6a3e 2 mponeccopoB Intel Xeon; 12 mr. komnerorepoB Intel Core 15-
10400 2,9 GHz/ 8Gb DDR-4/ SSD-480 Gb/ Hiper 21,5’; untepaktuHas qocka SMART Boaerd 480
CO BCTPOEHHBIM INpoekTopoM V25; mapuipytusarop Gigabit Switch TEG-S16S. MapkepHas nocka.
Hocrtym k cetn HTEpHET.

9. Meroan4yeckne yKa3aHus 10 OCBOCHHMIO 1M CHUIIMHBI

JUis yCHEemHOro OCBOEHHSI TEOPETHYECKOro Marephajia OO0yJarolMiics: 3HAKOMUTCS CO
CIHMCKOM PEKOMEH]IyeMOIl OCHOBHOM M JIOMOJHUTENbHOM JUTEpaTyphl; YTOUHSET y MpernoaaBaTes,
KaKuM OOIIOJIHUTCIbHBIM MOCOOUSIM CICAYCT OTAAaTh NPCANOYTCHHUE, BCACT KOHCIICKT J'ICKIII/IfI n
npopabaThIBaeT JIEKLIMOHHBIM MaTepHall, MoJIb3ysCh KaKk KOHCIIEKTOM, TaK U y4eOHBIMU TOCOOUSIMH.

Jlo BbIMIOJIHEHUSI JTAOOPATOPHBIX PabOT OOy4arOUIMIiCS M3y4aeT COOTBETCTBYIOUIMI pas3jaen
teopuu. Ilepen 3aHsATHEM CTyIEHT 3HAKOMUTCS C ONKCAHHEM 3aJaHMW JJIS BBINOJHEHHUs paloThl,
BHUMATEIILHO M3Yy4yaeT COJICpKaHUE U TMOPSIOK MPOBEIeHUs JJabopaTopHOoU paboThl. JlabopaTopHas
paboTa mpoBOJATCS B KOMITBIOTEPHOM Kitacce. OOydaromrecs BhIMONIHAIOT HHANBUIYATbHYIO 33/1a4y
KOMIIBIOTEPHOT'O MOJIEJIMPOBAHMSI B COOTBETCTBMM C 3aJaHUEM Ha JabopaTopHylo padoTy.
[Tony4yeHHble pe3ynbTaThl HCCIEIOBAaHUNA CBOJIATCS B OTYET M 3AIIMIIAIOTCA MO TPaJUIIUOHHON
METOJMKE B Kjacce Ha ClenyromeM JjJadopaTopHOM 3aHATHH. HeoOXoaumblil TeopeTHYeCKui
MaTepHal, WHAUBUIYyalbHOE 3aJlaHKe, IIaru BBINOJHEHHs Ja0opaTopHOil paboThl W TpeboBaHHE K
OTUETY IMPUBCACHBI B METOAUYCCKUX YKa3aHUusXx, PasSMEIICHHBIX Ha I/IH(i)OpMaI_II/IOHHO-
00pa3oBaTeIbHOM NIOPTajie HHCTUTYTA.

CaMmocrosiTenbHasi paboTa OKas3blBa€T Ba)XXHOE BIUSHUE HAa (HOPMHUPOBAHHME JMYHOCTH
OyAylIero CrnenuanyucTa, OHa INIAHUPYETCsl 00yJaromumMces camoctoaTenbHo. Kaxapiil ooydatonuiics



CaMOCTOSITENIFHO ONPEICISeT PeXUM CBOEH paboThl U Mepy TpyAa, 3aTpaylMBaeMOro Ha OBJIAJICHHUE
y4eOHBIM COJAEp)KaHUEM JIUCHUILIMHBL. OH BBINOJHSET BHEAYAUTOPHYIO pabOTy U H3ydeHHE
pas3zenoB, BHIHOCUMBIX Ha CaMOCTOSTENbHYIO padoTy, MO JUYHOMY HMHIMBHIYaJIbHOMY IUIAHY, B
3aBHCHUMOCTH OT €T0 IOATOTOBKH, BPEMEHU U IPYIHX yCIOBHUM

dopMa 3aKIHOYUTENBHOIO KOHTPOJSA IPHU IPOMEXKYTOYHOM arrecraluud — 3K3aMmeH. [[ns
IPOBE/ICHUS IPOMEXKYTOUYHOM aTTecTaly N0 AUCUUILIMHE pa3paboTaHbl (HOH/ OLEHOYHBIX CPEACTB
U OaJUIbHO-PEHTHHTOBAs CHCTEMa OLEHKH Y4EeOHOH JesITeIbHOCTH CTyneHTOB. OIeHKa o
JUCLUIUIMHE BBICTABISACTCS B MH(DOPMAIMOHHONW CHCTEME M HOCHT MHTEIPUPOBAHHBIN Xapakrep,
YYUTBIBAIOIIUM PE3YNIbTATHl OLICHUBAHUS Y4aCTHUs CTYJCHTOB B ayAUTOPHBIX 3aHATHAX, KauecTBa U
CBOCBPEMEHHOCTH BBINIOJIHEHUS 3aJaHUM B XOJ€ HW3YYCHHs IUCLUUIUIMHBI M IIPOMEKYTOYHOU
aTTeCTaluu.



[Iporpamma cocrtaBieHa B cooTBeTcTBUHM C TpeboBanusMu PI'OC BO mo HampaBieHUIO
09.04.04 Ilpoepammnas uHdcenepuss W TPOPUIIO TOATOTOBKU TexHonozuu  paspabomku
UHMENNEKMY ANbHbIX CUCTNEM
PaGouyto nporpamMmmy coctaBuin x.m.H., ooyenm kagh. [IUn bensxosa A.C.

[Tporpamma paccMoTpeHa u 0100peHa Ha 3acenanuu kapenpst [1MH

nportokoi Ne 13 ot 05.05.2023 rona.
3aBenyromuit kadenpoit I1HH Kusnakos A.JI.
(ITonmuce)

Pabouass mporpamma paccMOTpeHa W OJ0OpeHa Ha 3acelaHuu Y4eOHO-METOAMYECKON
KOMHUCCHU (paKyJIbTeTa

npoTokoa Ne 9 ot 19.05.2023 ropa.
IIpencenarens komuccun OUTP Puvioickosa M.H.
(ITonmuce) (®.1.0.)




Ilpunoscenue

DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
CoBpeMeHHBIE aITOPUTMBI 00paOOTKHU TaHHBIX

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE

3ananus 1)1 TEKYILEro KOHTPOJIsl 3HaHUM npuBeaeHs! B [Ipunoxenun 2.

Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIEr0 KOHTPOJIA 10 BUIAM Y4eOHbIX PadoT /Jisl CTY/IeHTOB

PeliTunr-kontpois 1

VYerHblii onpoc (2 Borpoca)

o 5 6aioB

PeliTuHr-KOHTpOIH 2

VYerHbli onpoc (2 Borpoca)

o 5 6aioB

Peittunr-xkontpons 3

YcrHbIi# onpoc (2 Bompoca)

o 5 6ammoB

Tlocemnienue 3auaTuit
CTYJICHTOM

OTMeTKa B )XypHae

N 1 Oasu1 3a KaXI0€ 3aHATUE
[MOCEIECHU I

JlomoHUTEIbHBIE OaJITbI

(OoHychI) 0

BrinosiHeHue ceMecTpoBOro
IJIaHA CaMOCTOSATEIbHON
paboThI

o 5 GannioB 3a Kaxayro

3amuTa 1a00paTOpHBIX padboT 1a6OpaTOpHYIO paoTy

2. HpOMe)KyTO‘IHaH arrecranms 1o IuCuauIilJinue
Ilepeyenb BOpoCoOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
Ilepeyenn npakTHYeCKHUX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OeHKOMH (nmpu
HAJIUYUH)

OrneHOYHBIE CPEICTBA JIJIsl TPOMEXKYTOUHOM aTTecTaluu nmpuBeaeHs! B [Ipunoxennn 3.
MeToanuyeckne MaTepuaJIibl, XapaKTepu3ylouye npoueaypbl OleHUBaHUS

Ha ocHoBe mepeyHss BONPOCOB K TECTHPOBAHHWIO NPOTPAMMHBIM  KOMILJIEKCOM
uH(popMalnoHHO-00pa3oBarensHoro noptana MU Bal'Y ¢opmupyroTcs B aBTOMaTHYECKOM PEXHUME
TECTOBBIC 3aJ]aHus VISl CTYJIEHTOB: § BOIPOCOB U3 Oyoka 1, 4 Bompoca u3 6y0ka 2 u 3 Bompoca u3
omoka 3. Ilporpammublii KOMILIEKC (HOpMUPYET WHAMBUAYAIbHBIE 3aJaHUS A KaKIOTO
3apETUCTPUPOBAHHOTO B CHCTEME CTYACHTA W YCTAHABJIHMBAET BPEMs MPOXOXKICHHS TECTHPOBAHMUS.
Pesynbrarom TecTupoBaHUs SBISETCS Oalll, pacCUMTaHHBIA Ha OCHOBE KOJMYECTBA IMPaBHIIBHBIX
orBeToB. C y4eTOM MHAMBHIYaJTbHOTO CEMECTPOBOTO PEHTHHTA CTyACHTa (OPMHUPYETCS WTOTOBBIH
6aJu1 o Kypcy.

MakcumanbHas cymMMa OanioB, Habupaemasi CTyIeHTOM 1o aucuuminHe pasHa 100.

Onenka | Onenka no mikanie ObocHoBaHMe Yposens

B cpopmuposannocmu
Oarax KomnemeHyuil
bonee | «OTnuunO» Coneprxanue Kypca OCBOEHO Buvicokuii yposens

80 MTOJTHOCTBIO, Oe3 Mpo0eIoB,
HEO0XOIMMbIC TIPAKTUICCKUE HABBIKU
paboThl ¢ OCBOEHHBIM MaTEPUATIOM
c(OpMHPOBAHBI, BCE
MIPEAYCMOTPEHHBIE POTPAMMON
o0y4eHHs yueOHbIC 3aJaHHs




BBITTOJTHEHBI, KAYECTBO UX
BBITIOJIHEHUA OLICHCHO YU CIIOM
O0aJI0B, OJIM3KUM K MAKCHUMAJILHOMY

66-80

«Xopo1o»

Copepxanne Kypca OCBOCHO
MOJTHOCTBIO, 06€3 IPo0eIoB,
HEKOTOPBIC MMPAKTUICCKUE HABBIKU
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(hOpMHUPOBAHBI HEJIOCTATOYHO, BCE
MIpelyCMOTPEHHBIE MPOTrpaMMOi
oOyueHust yueOHbIE 3aaHHs
BBITIOJTHEHBI, KAYECTBO BHITIOJTHEHUS
HU OJTHOTO U3 HUX HE OI[CHEHO
MUHUMAaJIbHBIM YHCIIOM OaJIJIOB,
HEKOTOPbIEC BUABI 3aJaHUI
BBITIOJTHEHBI € OLTMOKaMU

Ilpoosunymutii
yposenp

50-65

«yI[OBJ'IeTBOpI/ITeJ'IBHO»

ConeprkaHue Kypca OCBOCHO
9aCTU4YHO, HO HpO6CJIBI HEC HOCAT
CYIIECTBEHHOI'O XapakTepa,
HCO6XOI[I/IMI)IC MMPAKTUYCCKUC HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C()OpMHUPOBaHBI,
OOJIBLIMHCTBO MPEyCMOTPEHHBIX
porpamMMoii 00y4eHus: yaeOHbIX
3aJJaHU BBIIIOJIHEHO, HEKOTOPBIE U3
BBIMOJTHEHHBIX 3a7]aHW, BO3MOYKHO,
coJiepKaT OIMOKH

Ilopozoewiit yposens

Menee
50

«HeynoBiaeTBOpUTEIBHOY

Coneprxanue Kypca HE OCBOCHO,
HE00XO0AMMBbIE IPAKTUYECKHUE HABBIKU
paboThI He CHOPMHUPOBAHEI,
BBINOJIHEHHbIE YUeOHbIE 3a/1aHUS
cojiepxat rpyobie omuOKu

Komnemenuuu ne
chopmuposant

B) ONIPCACIICHUEC 110 H3BCCTHBIM XapPaKTCPUCTUKAMU 00BbEKTa 3HAYCHHE

3. 3agaHust B TeCTOBOM (popMe 1O TUCHUILINHE
[Ipumeps! 3ananuii:
OIIK-2

OIIK-2.2

1 3agava kaccupuKay CBOAUTCI K ...
a) HaXOXKJCHMS YaCThIX 3aBUCUMOCTEN MEXAY 00bEKTaMHU HIIM COOBITHSMU;
0) onpezeneHus Kjiacca 0ObEKTa M0 €ro XapaKTepUCTUKAMU;

napameTpa;
I') MOMCKA HE3aBUCUMBIX TPYII U UX XAPAaKTEPUCTHK B BCEM MHOXECTBE aHAIU3UPYEMbIX

JTAHHBIX.

2 3agaua perpeccuu CBOJUTCA K ...
a) HaXOXKJCHHS YaCThIX 3aBUCUMOCTEN MEXIY 00bEKTaMHU HIIU COOBITHSMU;
0) onpezeneHus Kiacca 0ObEKTa M0 €ro XapaKTepUCTUKAMU;
B) ONpeeNieHHe IO HM3BECTHBIM XapaKTepUCTHKaMHM OOBEKTa 3HAYEHHWE HEKOTOPOIo €ro
napameTpa;
I') MOMCKA HE3aBUCUMBIX TPYII U HUX XapaKTEPUCTHK B BCEM MHOXKECTBE aHAJIM3UPYEMBbIX

JaHHBIX.

3 3agauva KiacTepusanuu 3aKI04YaeTcs B ...
a) HAXOXJICHHS YaCThIX 3aBUCUMOCTEN MEXKIy 00bEKTaMH WA COOBITHUSMU,
0) ompezeneHus Kiacca 00bEKTa Mo ero XapaKTePUCTUKAMU;

HEKOTOPOro €ro




B) ONpeeNieHHe IO HM3BECTHBIM XapaKTEPUCTHKAaMH OOBEKTa 3HAYEHHWE HEKOTOPOro €ro
napameTpa;

I') MOMCKa HE3aBUCHMBIX TPYII U HUX XapaKTEPUCTUK B BCEM MHOYKECTBE AaHAIM3UPYEMBIX
JAHHBIX.

OIIK-7

1 Ha3BaHue TEXHOJOTUU ONEPATUBHON aHAIMTUYECKONW 00pabOTKM MAHHBIX, UCTIOIB3YIOMICH
METOJIbl M Cpe/cTBa Al cOopa, XpaHEHUs U aHallM3a MHOTOMEPHBIX JAHHBIX B IEJIAX IMOJIEPIKKH
IIPOLIECCOB NPUHATHS PELICHUMN:

OLAP

ODAT

WWWwW

SOAPOIIK-7.1

2 Ilepemennas math m3mepeHa B KOJIMYECTBEHHON IIKajie. Pe3ynbTaThl M3MEpeHUi 3TOU
MepEeMEHHOMN

MO>KHO IIPEJCTaBUTh B IIOPSAKOBOM IIKaIEe U3MEPEHUN

MO’KHO NPEACTaBUTh B HOMUHAJIBHOM IIKAJIE U3MEPEHUN

HeJb3s NPEJCTaBUTh B KaKOM-TMOO0 APYyroi 1ikage u3sMepeHuit

3 Ilepemennas math wu3MepeHa B TOPSAKOBOM mikane. Pe3ympTarbl W3MepeHHd ATOMN
MIEpEMEHHOHN

MO>KHO IPEJCTaBUTh B KOJMYECTBEHHOM 1IKaJIe U3MEPEHUN

MOJKHO NPEACTaBUTh B HOMUHAJIBHOM LIKAJIE U3MEPEHUN

HeJb3s NPEJCTaBUTh B KAaKOM-TMO0 APYyroi 1ikage u3sMepeHuit

4 IlepemenHas math u3MepeHa B HOMHMHAJIbHOM Iukaye. Pe3ynbTarbl uM3MepeHWil 3TOMN
MIEpEMEHHOHN

MO>KHO IIPEJCTaBUTh B KOJMYECTBEHHOM 1IKaJIe U3MEPEHUN

MOJKHO NPEACTABUTH B NIOPSIKOBOH IIKaJIe U3MEPEHUI

HeJb3s NPEJCTaBUTh B KaKOM-TMOO0 APYyroi 1ikage u3sMepeHuit

YK-4
YK-4.1

Ionupri MEPCUCHb TECTOBBIX 321,[[8.HI/II71 C YKa3aHUCM IIPABUJIbHBIX OTBETOB, PA3MCILCH B OaHke
BOIIPOCOB  Ha  MH(GOPMalMOHHO-00pa30BaTeIbHOM  MOpTaje€  MHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2191&cat=33766%2C65188&category=3375
9%2C65188&qbshowtext=0&recurse=0&recurse=1&showhidden=0

OL[GHKa pPaCCUUTBIBACTCA KaK MPOUCHT MPABUJIIBHO BBIITOJIHECHHBIX TECTOBBIX 3a,ZLaHI/II>'I N3 ux
o0mIero yuca.



