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1. lleanb ocBOeHNSI AUCUUILIHHBI

Hens muctummuabl: OCHOBHOM IENbI0 Kypca SBISIETCS (OPMHUPOBAHHE M 3aKPETUICHHE
po¢eCCHOHATBHBIX KOMIIETEHIIHI MO0 TOCTPOCHHUIO ONTUMANIBHBIX CTPYKTYP JAaHHBIX U TPUMEHEHHUIO
OCHOBHBIX aJITOPUTMOB 00paOOTKH JTaHHBIX MPU PEIICHUH MPUKIATHBIX 3a/1a4.

OcHoBHast 3a/1a4a Kypca COCTOUT B TOM, YTOOBI COPMHPOBATH CIIOCOOHOCTH:

- MOJICNTUPOBATH CTPYKTYPHI TaHHBIX;

- QHAJIM3UPOBATH TEOPETHUECKYIO CI0KHOCTD U SMITUPUUYECKYIO dPPEKTUBHOCTH aITOPUTMA;

- yMeTb MNpPUMEHATh dS(PQPEKTUBHBIE aIrOPUTMbI OOpPaOOTKM JaHHBIX B KOHKPETHOMN
IIPUKJIAHON 3a1a4e

2. Mecro mucuumiannsl B crpykrype OIIOII BO

HI/ICHHHJ’II/IH& «COBpeMCHHHC AJIrOopruTMbIL O6pa6OTKI/I JaHHBIX» ABJISICTCA HeO6XOI[I/IMBIM
KOMITIOHCHTOM 06pa3013aH1/151 MarucTpoB. I[HSI OCBOCHM AMCHUILIMHBI CTYACHTBI UCITIOJIB3YIOT 3HAHHA,
YMCHUs, HAaBbIKH, CITIOCOOBI ACATCIIBHOCTH W YCTAaHOBKH, ITOJYUYCHHBIC U C(bOpMI/IpOBaHHBIe B X0I¢€
U3y4eHUs JHUCUMIUIMH HanpaBieHUs MOAroroBku «lIporpamMmuHas HMHKEHEpUs», YpOBEHb -
6aKaJ'IaBpI/IaT. I/ISY‘IGHI/IC JUCHUIIIIMHBI  ABJIACTCA 6asoii JJIA HaHBHeﬁmeFO OCBOCHUA CTYACHTaMU
JTUCHUTUTMH HampasieHus: «[IporpamMmmHas WHXXEHEpHUs», KYpCOB IO BBIOOPY, IS MPOXOXKICHHS
MNPaKTUKK W 3aHATHUAM Hay‘{HO-HCCHe,HOBaTeHLCKOﬁ pa6OTBI. 3H8.HI/I$I, YMCHHUS W HABBLIKU,
PUOOpPETEHHBIE ITPU U3YUYEHUH TaHHOM TMCIUIUIMHBI, UCIIOJIb3YIOTCS IIPU HAIIMCAHUU MarucTepcKou
Juccepralilii U B HpO(l)eCCPIOHaJILHOfI ACATCIIBHOCTHU IIO HpO(I)I/IJHO «COBpCMeHHHe TCXHOJIOTHH
pa3pabOTKU MPOTPAMMHOTO 00€CTICUCHUS.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHUILTHHE
[Inanupyemble pe3yapTaTbl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMEI U HHANKATOPAMU JTOCTHXKEHUSI KOMIIETSHIIUN )

dopmupyeMbIE [Tmarupyemble pe3yabTaThl O0yUCHHS IO AUCIUIUINHE, B
KOMIICTCHLIMU (KO[[, COOTBCTCTBUU C NHAMKATOPOM JOCTHKCHUS KOMIICTCHIINU HauMmenoBanue OLICHOYHOI'O
COJZICpKAHUEC WNHaukaTop OCTHKEHUS Pesynerarer 00y4deHus mo CpeacTaa
KOMIIETEHIINH) KOMIETCHITNH JTUCTIATUTAHE
VYK-1 Cniocoben VYK-1.1 Brinonaser nouck Bnagets MeTomamu aHaan3a
OCYILIECTBIIAITh HeoOXouMol HH(DOpMAITHH, # 00001eHnEe X
KPUTHYECCKHI aHAITN3 ee KpUTHYCCKUH aHAITN3 U PE3yIBTATOB IS PELIICHHUS
MIPOOIEMHBIX 00001IaeT pe3yabTaThl nocraBieHHoH 3amaun (YK-
CUTYyallUi Ha OCHOBE aHaJIM3a JUIs peleHus 1.1)
CHCTEMHOT0 IIOJIX0/1a, MOCTaBJIEHHOHN 3a1a4i
BbIpabaThIBaTh
CTpaTeruio AecTBUI
YK-4 Cnocoben YK-4.1 Ucnons3yet Bnagets MeToaukon 3a1a9u
MPUMEHSTh MHOCTPAHHBIH S3BIK KaK MEXIMYHOCTHOTO JIEIIOBOTO
COBpPEMEHHBIE CPEICTBO aKaJEeMHUYECKOT0 1 oO0IIeHus Ha
KOMMYHHUKaTHBHBIE po¢eCcCHOHATHHOTO TOCyJapCTBEHHOM U
TEXHOJIOTHH, B TOM B3aUMOJICHCTBUA C UHOCTPAHHOM SI3BIKAX, C
qrcie Ha MPUMEHEHHUEM COBPEMEHHBIX IPUMEHEHUEM
HHOCTPaHHOM(BIX) KOMMYHHUKATHBHBIX po¢eCCHOHATHHBIX
s13bIKe(ax), AJIs TEXHOJIOTHH SI3BIKOBBIX (DOPM U CPEJICTB
aKaJIeMUYECKOTO U (VK-4.1)
IpodeCcCHOHANBEHOTO
B3aUMOJICHCTBUS
OIIK-2 Cnocoben OIIK-2.2 Pa3pabatsiBaet HmeTs HaBBIKK pa3paboTKu 3a1a4u
paspabaTbIBaTh QITOPUTMBI U IPOBOAUT OpPUTHHAIBHBIX
OpUTHHAIIbHBIE HCCIIeIOBAHUS B LENAX IIPOrpaMMHBIX CPEJCTB, B
AITOPUTMBI U COBEpILEHCTBOBAHUS TOM 4HCIIE C
IIPOrpaMMHBIE 3¢ G eKTUBHOCTH PabOTHI HCIOJIb30BaHUEM
CPEeICTBa, B TOM MPOTPaMMHOTO 00ecTiedeHUs COBPEMEHHBIX
qHcie ¢ MHTEJUIEKTyaIbHbBIX
HCIIOJIb30BaHIEM TEXHOJIOTHH, AJISI pEIIeHUs




COBPEMEHHBIX npodeccHoHaNBHBIX 33134
HHTEJUIEKTYaJIbHBIX (OIIK-2.2)
TEXHOJIOTUH, IS
peleHus
po¢heCCHOHATBHBIX
3aj1au
OIIK-6 Cnocoben OIIK-6.2 OcymecTBiser Bnagetrs MeToiamu cuHTE3a
CaMOCTOSITENILHO CHUHTE3 HOBBIX aJITOPUTMOB AITOPUTMOB 00pabOTKH
npuoOpeTaTh ¢ 00paboTKU TaHHBIX nansbix (OITK-6.2)
MOMOILBIO
HHPOPMAIMOHHBIX

TEXHOJIOTHH U
HCIIOJIb30BaTh B
MIPaKTUIECKON
JICSITEIBHOCTH HOBBIC
3HAHHS U yMEHHUS, B
TOM YHCJIE B HOBBIX
00JacTSIX 3HAHUH,
HEMOCPEICTBEHHO HE
CBSI3aHHBIX O chepoit
JIESATETBHOCTH

OIIK-7 Cniocoben
MPUMEHSITh TIPU
peleHIH
poheCCHOHATBHBIX
3aaq METOABI U
CpeIcTBa MONTy4CHUS,
XpaHCHHS,
nepepaboTKu 1
TPaHCIAIUU
nHdopmanuu
MOCPEICTBOM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUH, B TOM
YHClie, B III00aIbHBIX
KOMITBIOTEPHBIX CETAX

OIIK-7.1 Ilpumenser
Jy4lINe TPAKTUKH, MA0IOHBI
U CTUJIM apXUTEKTYPHOIO
MIPOEKTUPOBAHUS

Buagers: myumumu
MPaKTUKaMU, [1a0JIOHAMU U
CTWISIMHU apXUTEKTYPHOTO
npoextuposanus (OITK-7.1)

3aJga4yu




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI

OO0m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 7 3a4€THBIX €IUHMUIL, 252 Jaca.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOr0 00pa30BaHMS: BhICIIIEE.
Cpoxk 00yueHust 2r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonraktHas pabora
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1 | Aunroputm, ero cioxHocts | 1 | 6 12 11 | Kowrponas pagora
1 3¢ HEKTUBHOCTH. METO b
MOVWCKA W COPTUPOBKHU
2 Busyanuzanus 1aHHbIX 1 8 12 14 | KontpomHas pabora
3 [MpensapurenbHas 1 |18 8 103,8 | Kourpombnas pabora
MTOATOTOBKA JIAHHBIX
Bcero 3a cemectp 252 | 32 32 5,2 10,35 128,8 DK3.(53,65)
Hroro 252 | 32 32 5,2 10,35 128,8 53,65
4.1.2. CoaepkaHue TUCUMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM i
Cemectp 1
Pasoen 1. Aneopumm, e2o cnoxcnocmo u s¢pgpexkmuernocms. Memoovi noucka u copmuposxu
Jlexnus 1.
BBenenue B coBpeMeHHBIE aITOPUTMbI 00paOOTKH JaHHBIX (2 Yaca).
Jlexnusa 2.
ANTOPUTMBI MAIIMHHOTO O0YYEeHMs: OCHOBHBIC KOHIIEIINH U Kiaccudukaius (2 gaca).
Jlekumus 3.
DTUYECKUE U COIMANIbHBIC ACTIEKThI UCIIOIb30BAHUS aITOPUTMOB 00pabOTKHU JaHHBIX (2
qaca).
Paszoen 2. Buzyanuzayus 0aHHbIX
Jlekuus 4.
I'my6okoe oOyueHue u HelipoHHbIe ceTH (2 Jaca).
Jlekums 5.

O6pabotka ectectBeHHOTO si3b1Ka (NLP) (2 gaca).




Jleknus 6.
Anroputrmbl 06padoTku 6onbmux qaHHbIX (Big Data) (2 gaca).
Jleknus 7.
OnTUMHU3aIMOHHEIE aITOPUTMBI B 00pa0OTKe NaHHBIX (2 "aca).
Pa3zoen 3. Ilpedsapumenvras noocomoexka OaHHbIX
Jlexnus 8.
AnropuTMbI 00pabOTKH MMOTOKOBBIX JJaHHBIX (2 yaca).
Jleknusa 9.
AnroputMmbl aHanm3a rpadoB u cetel (2 yaca).
Jlexnus 10.
AnropuTMbl 00pab0TKH M300paKEHUH U KOMITBIOTEPHOTO 3peHusI (2 Jaca).
Jlexnus 11.
Aaroput™msl 17151 paboThl ¢ BpEMEHHBIMU psiiaMu (2 vaca).
Jlexnus 12.
AJropuTMBI peKOMEHAAaTEIbHBIX chcTeM (2 yaca).
Jlexnus 13.
AnTOpuUTMBI 00pabOTKHM TEKCTOBBIX JaHHBIX (2 yaca).
Jexkuusa 14.
AATOpUTMBI 17151 pabOThI ¢ HECTPYKTYPUPOBAHHBIMH JIaHHBIMH (2 yaca).
Jlekuus 15.
AnropuTMbI 00ecriedeHUsT KOH(DHICHIIMAILHOCTH U 0€30MacCHOCTH JIaHHBIX (2 yaca).
Jlekuus 16.
Aaroput™msl 17151 paboThI ¢ TpanyasipabiMu AaHHbIME (Granular Computing) (2 gaca).

4.1.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI
He mmanupyercs.

4.1.2.3. [lepeueHb 1a00paTOPHBIX PadOT

Cemectp 1
Pasoen 1. Aneopumm, eco cnosxcnocmo u 3¢pgpekmuernocms. Memoowi noucka u copmuposKu
JlabopaTopnas 1.

Peanuzarus u cpaBHeHUE AITOPUTMOB MAIIMHHOTO 00y4YeHus (4 Jaca).
JlabopaTopnas 2.

[Toctpoenue n oOyueHue HeMpoHHOM ceTH (4 yaca).
JlabopaTopnas 3.

O6paboTtka ecrectBeHHOrO si3bika (NLP) (4 gaca).
Paszoen 2. Buzyanuzayus 0aHHbIX
Jlaboparopnas 4.

OO6paboTka GonpIINX JaHHBIX (4 yaca).
Jlaboparopnas 5.

AHanu3 BpeMEHHBIX psioB (4 yaca).
Jlaboparopnas 6.

PazpaboTtka konnabopaTUBHBIX (PUIBTPOB U KOHTEHT-0a3MPOBAHHBIX METOJIOB JUIS
MIOCTPOEHHUS PEKOMEHIaTeNIbHOM cUCcTEeMBI (4 yaca).
Pasoen 3. Ilpedsapumenvras no02omoska 0aHHbIX
JlaGoparopnasn 7.

O6paboTka n300pakeHU ¢ UCTIONB30BaHUEM C TIOMOIIBIO CBEPTOYHBIX HEMPOHHBIX ceTeil (4
qaca).
JlabopaTopnas 8.

Amnanus rpados u ceteil (4 yaca).

4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE O0eceYeHre CAMOCTOATEIbHOMI

padoThI
HepequL TEM, BBIHCCCHHBIX Ha CAMOCTOATCIIbHOC U3YUYCHHUC!



1. Meton llenna.
2. Meron Xoapa.
3. Xemr-taOmaurbl.
4. Metoapl XEUIMPOBAHUA: BBIICICHHE OWTOB, YMHOXXEHHE, CIOXKEHHE, ACICHHE MO0 MOAYIIO t,
CpenHsis 4acTh KBajipaTa,anredpanyeckoe npeoopa3zoBaHue.
5. Meroasl pa3pelieHus KOJUIM3UM: METO OTKPBITON aapecaliii; METO LIETI0YEK, PEXECIIUPOBAHUE.
6. Meton Kpyckana.
7. Meton [Ipuma.
8. Metona JIeHKCTpBhI.
Jnst caMOCTOSITENTbHONH pabOThl MCIONB3YIOTCS METOJUYECKHE YKa3aHHs IO OCBOCHHUIO
JUCLUHUILJIMHBI U U3JaHUS U3 CIIMCKA PUBEJICHHONW HUYKE OCHOBHOM U JIONIOJIHUTEIIbHOM JINTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He mianupyercs.

4.1.2.6. IlpumepHblii IepeYeHb TeM KypPCOBBIX padoT (IIPOEKTOB)
He mmanupyercs.

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU
B mpouecce n3yueHus QUCHUIUIMHBI IPUMEHSAETCS KOHTAKTHAs TEXHOJOTUS IPENoJaBaHMs
(32 MCKJIIOYEHHEM CaMOCTOSITEIbHO M3y4aeMbIX CTyAeHTaMHu BompocoB). Ilpu mnposenenun
71a00paTOPHBIX PabOT MPUMEHSETCS UMHUTALIMOHHBIA WIIM CUMYJISIMOHHBIN noaxon. [llaru pemenus
3a7a4 CTYAEHTaM JEMOHCTPUPYIOTCS MPHU MOMOLIM MYJbTUMEAUWHOW TEXHUKU. B nanmpHeimem
CTYJIEHTBI CAMOCTOATENbHO PEIIAI0T AHAJIOTMYHbIE 33JaHUs

6. OneHouyHbIE CpeacTrBa AJsl TEKYIIEIro KOHTPOJIsSA yCII€BaA€EMOCTH,

HpOME)KyTO‘-IHOﬁ aTTeCTallum Mo uToraM OCBOCHHUA JUCHMUILJINHBI.
@OH/1bI OLIECHOYHBIX MATEPHAIIOB (CPEACTB) PUBEAEHBI B IPUIIOKEHHH.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecneYeHne JUCIUILIUHBI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEPaTypa M0 AMCUHUILIMHE

1. IIporonesikoHoB, A. B. Anroputmsl Data Science u uX NpakTHyeckas peanu3anus Ha
Python : yaeGnoe nmocobue / A. B. Ilporoassikonos, I1. A. IlsiioB, B. E. CagoBarnkoB. — Mockga,
Bonorna : Wudpa-Umxenepus, 2022. — 392 c¢. — ISBN 978-5-9729-1006-9. — Texker
anektponHsld // Iudposoit oOpazoBarenvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124000.html (mata obpamenus: 28.09.2022). — Pexxum moctyma: amns
aBTOPH3UP. MoJb30Bareneir - www.iprbookshop.ru/124000.html

2. OneitaukoBa, C. A. UncneHHble MeTo/bl onTuMu3anuy : npaktukyMm / C. A. OnelHuKOBa,

T. U. Cepreea, M. 10. Ceprees. — BopoHex : BopoHexckuil rocyJapCTBEHHBIM TEXHUYECKHI
yausepcuret, ObC ACB, 2021. — 90 c. — ISBN 978-5-7731-0937-2. — TeKcT : 31eKTpOHHBIH //
[Mudposoit o0Opa3oBaTeNbHbIH pecypce IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/118625.html (mata obpamenus: 22.11.2022). — Pexxum goctymna: amns
aBTOPH3HUP. MoJb30Bareneld - www.iprbookshop.ru/118625.html

3. CTpyKTyphl ¥ QJITOPUTMBI KOMIBIOTEPHON 00pabOTKM MaHHBIX : Yy4eOHO-METOAMYECKOE
nocobue sl mpoBeaeHus JabopatopHeix pabor / 0. M. Maptemaiok, B. C. BanwskoBa, C. B.

Hanunenko, b. II. BaubkoB. — Tyia : TyJlbCKU TOCYAapCTBEHHBIN 11€1arOTMYECKU YHUBEPCUTET
umenu JI.H. Toncroro, 2021. — 73 ¢. — ISBN 978-5-6047370-4-0. — TekcT : 31eKTpOHHBIN //
[Mudpooit 00pa3oBaTeNbHBIHI pecypc IPR SMART : [caiT]. — URL:

https://www.iprbookshop.ru/119695.html (mata o6pamenus: 22.11.2022). — Pexxum goctyna: ais
aBTOPU3HP. MOIb30BaTeneit - www.iprbookshop.ru/119695.html



7.2. JlonoJIHUTE/IbHASL Y4e0OHO-MeTOANYEeCKasl JUTEPATYPA 10 AUCHHUILIHHE

1. CyanykoBa, T. O. CTpyKTypbl U aITOPUTMBI KOMITBIOTEPHON 00pabOTKH TaHHBIX : yd4eOHOE
nocobue / T. O. CynaykoBa, I'. B. Banbikuna. — 3-e u3n. — MockBa, CaparoB : HMHTepHerT-
Yuusepcurer Undopmanmonnsix Texnomornit (MHTYUT), At ITu Ap Meaua, 2020. — 804 c¢. —
ISBN 978-5-4497-0388-0. — TexkcT : snexkrponnsiii // Lludposoii obpazoBatensHblii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/89476.html (nara obpamenus: 22.11.2022).
— PexxuM poctymna: s aBTopu3up. moiab3oBaTeneld - www.iprbookshop.ru/89476.html

2. Ilpaktukym 1o aucuuruinae CTPYKTYpbl H allTOPHUTMbI 00pa0OTKU TaHHBIX / COCTABUTENN
M. M. BonkoB. — MockBa : MOCKOBCKHI1 TEXHUUECKUI YHUBEPCUTET CBSI3U U UHPopmaruku, 2016.
— 16 ¢. — Tekcrt : anmexktponHsbIit // [{udposoit oopazoBatenbubiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/61551.html (mara o6pamenus: 22.11.2022). — Pexum goctyna:
JUISL aBTOPU3UP. MOJIb30BaTeseit - www.iprbookshop.ru/61551.html

7.3. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOT Ui, HCIIOJIb3YyeMbIX IIPH
OCYLLIECTBJICHHH 00pa30BaTeIbHOI0 NMPOoLecca Mo JUCHUIIMHE, BKIHYas
nepevyeHb NPOrpaMMHOr0 odecrieyeHus: 1 HH(POPMAIMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpasoBarenbHOM  Tpolecce  HCIOJNB3YIOTCS ~ MH()OPMAIMOHHBIE  TEXHOJIOTHH,
peann30oBaHHbIE  HAa  OCHOBE  HMH()OPMAIMOHHO-00Pa30BaTEILHOTO  TOpTaja  MHCTUTYTa
(www.mivlgu.ru/iop), 1 ”HGOKOMMYHUKAITMOHHOW CETH MHCTUTYTA!

- IPEIOCTABJICHUE YIeOHO-METOIUYCCKIX MaTEPHAJIOB B JICKTPOHHOM BHJIE;

- B3aMMOJICHCTBHE YYaCTHHKOB 0Opa30BaTENLHOTO IMpoIecca depe3 JIOKAIbHYI0 CeTh
uHCcTUTyTa M VIHTEepHET;

- IPEJOCTABIICHUE CBEICHUI O pe3ynbTaTax y4eOHOH NEATETbHOCTH B 3JCKTPOHHOM JTHYHOM
KaOuHeTe 00yJaroIerocs.

WudopmanoHHbIe CITPABOYHBIE CUCTEMBI:

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

OnexrponHas oubnmoreka Bal'VY (http://e.lib.visu.ru);

[Tporpammuoe obecrieueHme:

LibreOftice (Mozilla Public License v2.0)

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

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

Pycharm Community Edition (mponpuerapnas nuuensust u Apache License 2.0)

7.4. Ilepedyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJI OCBOECHHUS TN CIIUILIMHBI
iprbookshop.ru
iprbookshop.ru);
e.lib.vlsu.ru);
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE 00eceYeHnue U CIUTITHHbI
JIaGoparopusi IporpaMMHOT0 00eCIeUeHHsI U COMTPOBOKACHUS KOMITBIOTEPHBIX CHCTEM
CepBep «Ait Tex» Ha 6aze 2 nmporeccopoB Intel Xeon; 12 mr. kommsiotepoB Intel Core 15-
10400 2,9 GHz/ 8Gb DDR-4/ SSD-480 Gb/ Hiper 21,5’; untepaktuBHas nocka SMART Boaerd 480
CO BCTPOEHHBIM IpoekTopoM V25; mapupyruzarop Gigabit Switch TEG-S16S. Mapkepnas nocka.
Hoctyn k cetu MHTEpHET.



9. MeTounquKne YKa3aHud 110 OCBOCHUIO TUCHHUIIJIMHDbI

Jlis yCHemHoro OCBOEHHSI TEOPETHYECKOro Marepualia OO0y4arolMiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHIYEMON OCHOBHOM U JOIOJIHUTEIILHOW JINTEPATyphl;, YTOYHSAET y IPENOoJaBaTells,
KaKUM JIONOJHUTENbHBIM IOCOOUSM CIEIyeT OTAaTh MpPEANOoYTEeHUE; BEAET KOHCIEKT JEeKIUH U
npopabaThIBaeT JCKIIMOHHBIN MaTepHall, OJIb3YiICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU TTOCOOUSIMH.

Jlo BbIMONIHEHUsT TAOOPATOPHBIX PAOOT OOyYarOUIUIiCs M3ydaeT COOTBETCTBYIOUIMI pasjien
TCOpHH. Hepeﬂ 3aHATUCM CTYACHT 3HAKOMHUTCS C OIMMCAHUCM 3aHaHHﬁ JJIA BBIIIOJIHCHUSA pa6OTBI,
BHUMATEJIbHO U3y4YaeT CoJlep)KaHue U MOPSAOK MpoBeneHus dabopaTtopHoil pabotsl. JlaboparopHas
paboTa mpOBOJATCS B KOMITBIOTEPHOM Kitacce. O0ydaronuecs BHIIOIHIIOT HHIUBHYAJIbHYIO 3a7a9y
KOMIIBIOTEPHOT'O MOJICJIUPOBAHMSI B COOTBETCTBMM C 3aJaHUEM Ha JabopaTopHylo padoTy.
HonyquHHe PE3YIbTAaThI I/ICCHC,Z[OBaHI/If/'I CBOAATCA B OTUCT MU 3alllMIIAKOTCA IIO Tp&I[PILIPIOHHOfI
METOJMKE B KJacce Ha cleayouieM JiabopaTopHoM 3aHsATHH. HeoOxomumMmelil TeopeTndeckuit
MaTepuai, WHIUBUAYATbHOE 3aJ[aHue, IIard BBIMOJHEHUS J1a00paTopHOl paboThl U TpeOOBaHHE K
OTYETYy TMPHUBEACHBI B METOJUYECKMX YKa3aHMSX, pPa3MEIIEHHbIX Ha HWH(POPMAIMOHHO-
00pa30BaTeNbHOM MOPTAJIE UHCTUTYTA.

CamocTtosiTenbHasi paboTa OKa3plBa€T BaXKHOE BIHUSHUE Ha (DOPMHUpPOBAHUE JUYHOCTH
OyIylIero CreluaiucTa, OHa IUIaHUPYETCs: 00ydaromuMes caMocTosITeNIbHO. Kax blit oOy4aromuiics
CaMOCTOSITENILHO OTpEeIsieT PeKUM CBOEH padoThl U Mepy Tpyla, 3aTpayuBaeMOro Ha OBIAJCHHE
y4eOHBIM COJEP)KAaHHEM JTUCHUIUIMHBL. OH BBIIOJHSIET BHEAYIUTOPHYIO pabOTy W H3y4CHHE
pa3zenioB, BHIHOCUMBIX Ha CaMOCTOSTENbHYIO PaldOoTy, MO JTUYHOMY WHAMBUAYAILHOMY IUIaHY, B
3aBUCHMOCTH OT €r0 MOJArOTOBKH, BPEMEHH U IPYTUX YCIOBUI

dopMa 3aKITHOYUTEIBHOTO KOHTPOJIS MHpPU MPOMEXKYTOUHOM aTTecTauuu — 3k3aMmeH. [{ns
MIPOBEJICHUS MPOMEKYTOYHON aTTECTAIlMU 110 JUCHUTUIMHE pa3paboTaHbl (POHI OIEHOYHBIX CPEACTB
u OalbHO-pEHUTHHIOBas CHUCTEMa OICHKM Y4YeOHOW JesTenbHOCTH CTyAeHTOB. OlleHKa I
JUCHUIIIIMHE BBICTABJISICTCA B HH(i)OpMaHHOHHOfI CHUCTEME M HOCUT I/IHTCFpI/IpOBaHHHﬁ XapakTep,
YUUTHIBAKOIINI PE3yNbTaThl OLICHUBAHUSL YYACTHsSI CTYJACHTOB B ayJAUTOPHBIX 3aHATHUSX, KayeCTBa U
CBOCBPCMCHHOCTH BbLIIIOJIHCHHUA 3a)1aH1/1171 B XOAC MH3YUYCHUSA JUCHUIUIMHBI M HpOMe)I(YTOIIHOﬁ
aTTeCTalUU.



[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo
09.04.04 Ilpocpammuas uHdicenepusi W TPOPWIIO TOATOTOBKH  Texuonozuu  pazpabomxu
UHMELIEKMY ANbHbIX CUCTIEM
Pabouyto mporpamMmy coctaBui K.m.H., doyenm xagh. [I1n benaxosa A.C.

[IporpamMma paccMoTpeHa u oo0peHa Ha 3aceqanuu kadeapsl I1THu

npoTokoia Ne 27 ot 13.05.2025 ropa.
3aBenytommii kapeapoit ITHH Kuznaxos A.JL
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OJOOpeHa Ha 3aceJaHuu Yy4eOHO-METOIUYECKON
KOMHCCUU (aKyIbTeTa

npotokoi Ne 9 ot 15.05.2025 rona.
IIpencenarens komuccuun OUTP Kymaposa E. Y.
(ITogmuce) (®.1.0.)




Ilpunoscenue

@oH/1 O1IEHOYHBIX MATEPHAJIOB (CPEACTB) MO TUCIHUITHHE
CoBpeMeHHBIE AITOPUTMBI 00paOOTKH JaHHBIX

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

o IMCIOMIIJIMHE

3agaHus 11 TEKYIIEro KOHTPOJIA 3HaHUM npuBeaeHbl B [Ipunoxenun 2.

OO0uree pacnpenesieHue 0a/UI0B TeKYIIEro KOHTPOJISA M0 BUAAM Y4eOHBIX padoT 1JIfl CTYy/IeHTOB

Peittunr-kontpons 1

YcTHbIi# onpoc (2 Bompoca)

o 5 6amnoB

PeittuHr-xoHTpOIIH 2

YcrHbIi onpoc (2 Bompoca)

o 5 6amnoB

Peiitunr-kouTposs 3

VYerHblii onpoc (2 Borpoca)

o 5 6aioB

OTMmeTKa B )KypHaJIe
ITOCEIICHUI

Tlocemenue 3agaTui

1 Gait 3a KaXkgoe 3aHsATHE
CTYJICHTOM

JlonmotHUTE IbHBIC OaJTBI

(6onych) 0

BrinosnineHue ceMecTpoBoro
IJIaHa CaMOCTOSITCIILHOU
paboThI

o 5 6aoB 3a Kaxayro

3amuTa 1ab0paTOpHEIX paboT nabopaTopHyo paboTy

2. HpOMe)KyTO‘IHaﬂ arrecranms 1o IuCuauIilJinue
ITepedyenb BOpPoCoOB K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeyenn npakTHYecKUX 3a1a4 / 3alaHUi K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OleHKOMH (mpu
HAJIMYHIH)

OneHouHBIE CpeACTBa s MPOMEXKYTOYHOM aTTecTaluu npuBeaeHs! B [lpunoxenun 3.
MeTtoanyeckue MaTepHabl, XapaKTePHU3YIOIIHe MPOLEAYPbI OLleHUBAHUS

Ha ocHOoBe 1mepeyHss BONPOCOB K  TECTUPOBAHUIO  INPOIPAMMHBIM  KOMIUIEKCOM
nH(popMalnoHHO-00pa3oBarensHOro noprana MU Bal'V ¢opmupyrorcs B aBTOMaTHYECKOM pexXUME
TECTOBBIE 3aJlaHUs JIsl CTY/AEHTOB: 8§ BOIpOCcOB u3 Osoka 1, 4 Bompoca u3 6s0ka 2 u 3 Bompoca U3
6imoka 3. Ilporpammublii KOMIUIEKC (OpPMUPYET HWHAUBUAYAJIbHbIE 3aJaHUS I KaKIOTro
3apErUCTPUPOBAHHOIO B CUCTEME CTYJIEHTAa U YCTAHABIMBACT BpeMs INPOXOXKIACHUSA TECTUPOBAHUS.
PGSYJ'II)TaTOM TECCTUPOBAHUA SABJIACTCA 621.]'[.]'[, paCC‘-II/ITaHHI:Jﬁ Ha OCHOBC KOJIMYECTBaA IIPAaBUJIIbHBIX
orBeToB. C y4yeToM MHAMBHUIYaIbHOTO CEMECTPOBOIO peHTHHIa CTyleHTa (GOPMHUPYETCs] UTOrOBBIN
Oayut o Kypcy.

MakcumanbHas cymMa 0ajuioB, Habupaemasi CTyA€HTOM 1o JuciuminHe paBHa 100.

Onenka | OneHka no nikaie O6ocHOBanue Yposenw

B chopmuposannocmu
Oanmnax KomMnemeHnuyui
bonee | «OTamuHO» ConepxaHne Kypca OCBOEHO Buvicokuit yposenn

80 MOJIHOCTBIO, 0€3 MPoOesoB,
HEOOXOUMbIE TIPAKTHIECKUE HABBIKU
paboThI ¢ OCBOSHHBIM MaTEPUATIOM
c(hOopMUPOBaHBI, BCE
MPEyCMOTPEHHBIC TPOTPAMMOIA
oOyueHus: yueOHbIe 3aJaHHs




BBINOJIHEHBI, KAYECTBO UX
BBITTOJTHEHUS OIICHEHO YUCIIOM
6aJu10B, OJIN3KMM K MAaKCUMAJILHOMY

66-80

«Xopo1o»

ConeprkaHue Kypca OCBOCHO
MOJIHOCTBIO, 0e3 MpoOeoB,
HEKOTOPbIC MPAKTUYCCKIE HABBIKH
paboThI ¢ OCBOCHHBIM MaTEPUATIOM
c(OpMHPOBaHBI HEAOCTATOYHO, BCE
MPEyCMOTPEHHBIC IPOTPAMMOIA
00ydeHus1 yueOHbIC 3a0aHuUs
BBIMOJIHEHBI, KAYECTBO BBIMOJTHEHUS
HU OJIHOTO M3 HUX HE OICHECHO
MUHUMAaJIbHBIM YHCIIOM 0aJlIoB,
HEKOTOPbIC BUJIBI 331aHUI
BBINOJIHEHBI C OIIHOKAMHU

Ilpoosunymuti
ypogenp

50-65

«Y 1OBIETBOPUTEIILHO)

Conep:xaHue Kypca OCBOCHO
YaCTHYHO, HO POOEIIBI HE HOCST
CYILECTBEHHOT'O XapakTepa,
HEOOXOJMMBIE IPAKTUYECKUE HABBIKU
paboThl ¢ OCBOEHHBIM MaTEpPHAJIOM B
OCHOBHOM C(hOpMHPOBaHHI,
OO0JIBIIMHCTBO MPEIYCMOTPEHHBIX
porpaMMoii o0yueHus: yueOHbIX
3aJJaHUid BHIITOJIHEHO, HEKOTOPBIE M3
BBIITOJTHEHHBIX 33/1aHUH, BO3MOXKHO,
coJiepKaT OUTMOKU

Ilopozoeviit yposens

Memnee
50

((Hey,Z[OBJIeTBopI/ITeHBHO))

ConeprkaHue Kypca HE OCBOCHO,
HEO0OXO0IMMBIC TPAKTUICCKIE HABBIKU
paboThl HE CHOPMHUPOBAHBI,
BEITIOJTHEHHBIC YUCOHBIC 3aJaHHUSI
coJiep>kaT rpyObie OMUOKH

Komnemenyuu ne
chopmuposanui

B) OIpeAeNeHUEe IO HM3BECTHBIM XapaKTEPUCTHKAaMH OObEKTa 3HAu€HUE

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

OIIK-2.2

1 3amaya knaccuuKauy CBOJUTCI K ...
a) HAXOXJICHHS YaCThIX 3aBUCUMOCTEN MEXKIy 00ObEKTaMU U COOBITUSIMU;
0) ompezeneHus Kiacca 00bEKTa Mo ero XapaKTepUCTUKAMU;

napameTpa;
I') MOMCKAa HE3aBUCHMBIX TPYII U HUX XapaKTEPUCTUK B BCEM MHOMKECTBE aHAIM3UPYEMBIX

JTAHHBIX.

2 3agaua perpeccuu CBOJUTCA K ...
a) HAXOXJICHHS YaCThIX 3aBUCUMOCTEN MEXKIy 00bEKTaMU UITH COOBITUSIMU;
0) ompezeneHus Kiacca 00bEKTa Mo ero XapaKTepUCTUKAMU;
B) ONpEeIeNIeHHE MO H3BECTHBIM XapaKTEPUCTHKAMU OOBEKTa 3HAYE€HHWE HEKOTOPOTrO €ro
napameTpa;
I') TIONCKa HE3aBHUCHUMBIX TPYII U UX XAPAKTEPUCTHUK B BCEM MHOXECTBE AHAIM3UPYEMBIX

JaHHBIX.

3 3agava KIacTepU3anNU 3aKII0YACTCA B ...
a) HaXOXKJCHUS YaCThIX 3aBUCUMOCTEN MEXAY 00bEKTaMU WIIN COOBITHIMU;
0) onpezeneHus Kjiacca 0ObEKTa M0 €ro XapaKTepUCTUKAMU;

HCKOTOPOro €ro




B) OIpeAeNieHUEe IO HM3BECTHBIM XapaKTePUCTHKAMH OO0bEKTa 3HAuY€HHUE HEKOTOPOIro €ro
napaMmerpa;

I') MOMCKAa HE3aBHCHMBIX TPYII U HUX XapaKTEPUCTUK B BCEM MHOXKECTBE aHAIM3UPYEMBIX
JTAHHBIX.

OIIK-7

1 Ha3BaHue TEXHOJIOTHUHU ONEPATHUBHOW aHATUTUYCCKON 0OpaOOTKHU JaHHBIX, UCTIOJIb3YIOIICH
METOJIBI ¥ CPEJICTBA JJsi cOOpa, XpaHEHUsS W aHAJIM3a MHOTOMEPHBIX JAHHBIX B IENIAX IMOIICPIKKH
MPOLIECCOB MPUHATHS PEIICHUIA:

OLAP

ODAT

WwWw

SOAPOIIK-7.1

2 IlepemenHass math u3MepeHa B KOJMYECTBEHHOM IKaie. Pe3ynbrarhl M3MEpeHH 3TOM
MEPEMEHHOMN

MO>KHO MPEACTaBUTh B MOPSAKOBOM IIKaIe U3MEPEHUMN

MOYHO ITPEACTABUTh B HOMHUHAJIBHOM IIKAJIE U3MEPEHUI

HEJb3s MPEJCTaBUTh B KAaKON-TUOO0 APYroil 1ikage u3MepeHui

3 Ilepemennas math u3MmepeHa B MOpANKOBOH Ikaine. Pe3ynbTaThl M3MEpeHHid 3TOM
MIEPEMEHHOMN

MOYKHO MIPEJCTABUTh B KOJIMUECTBEHHOM IIKaJe U3MEPEHUMN

MOYHO ITPEACTABUTh B HOMHUHAJIBHOM IIKAJIE U3MEPEHUI

HEJb3s MPEJCTaBUTh B KAKOM-TUOO0 APYroil mikage u3MepeHui

4 TlepemenHas math u3MepeHa B HOMUH&JIbHOW IIKane. Pe3ynmpTaTbl M3MepeHUM 3Toi
MIEPEMEHHOMN

MOJKHO NPEACTaBUTh B KOJMYECTBEHHOM LIKAJIE U3MEPEHUN

MO>KHO IIPEJCTaBUTh B IOPSAKOBOM IIKaIe U3MEPEHUI

HEJb3sl IPEJCTaBUTh B KaKOW-TMO0 Apyroi IIKajie u3MepeHui

VK-4
VK-4.1

[TonHbI epevyeHb TeCTOBBIX 33JaHUN C yKa3aHUEM IPAaBUIILHBIX OTBETOB, pa3MeIleH B OaHKe
BONMPOCOB  Ha  HMH(MOPMAIIMOHHO-00Pa30BaTEIbHOM  TOpTaje  MHCTUTYTAa 1O  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=2191&cat=33766%2C65188&category=3375
9%2C65188&qgbshowtext=0&recurse=0&recurse=1&showhidden=0

OHGHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIITOJHCHHBIX TCCTOBBIX SaI[aHI/Iﬁ U3 ux
o011ero uucna.



