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Pabouast mporpamma oj00peHa Ha 3aceaHuu
Kadeapa nuapoxoMMyHMKAMOHHBIX TEXHOJIOTHIA

ITpotokon ot 24.06.2021 r., Ne8

PyxoBonurens nonpasaenenus KanamuankoB EBrennit AnexcannpoBny



1. HEJIX OCBOEHUA

1.1 | ChopMupoBaTh y CTYACHTOB HABBIKH PEIICHHS MPHKIAAHBIX 33124 P TOMOIIHN TITyOOKIX HEHPOHHBIX ceTeil. Momyin
npezcTaBiseT coboil BBeieHHE B KOHLEIIIHIO ITy00Koi HEHPOHHOHM CEeTH, HalpaBJiieH Ha U3yUYeHHE apXUTEKTYp
HelpoceTel 1 MEeTOJMK UX MPUMEHEHHMS ISl pa3IndHbIX 33/1a4 C I0CIIEA0BaTEIbHBIM BBOAOM / BBIBOIOM. OpHEHTHPOBAaH
Ha (POPMHPOBAHUE CHCTEMHBIX 3HAHIH M KOMIIETCHIINH, HEOOXOMMMBIX JUI TPO(GECCHOHATBHON NESTEIFHOCTH U
IIPOBEACHNS HAyYHO-UCCIIEOBATEILCKON pabOThI AT PEIIeHNs IPUKIAAHBIX 33124

2. MECTO B CTPYKTYPE OBPA30BATEJIGHOM ITPOTPAMMBI

Bnok OIT: b1.B.JIB.02

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | AnroputMu3zanys U NporpaMMHUpPOBaHUE

2.1.2 | AHanu3 JaHHBIX

2.1.3 | Apxurexrypa HH()OPMAIIMOHHBIX CHCTEM

2.1.4 |Hudpactpyxrypa pa3paboTku

2.1.5 |IIporpamMMHasi MUHXKEHEpUS

2.1.6 | YmpasieHue 4elI0BEYECKUMU PECYPCAMU B IPOEKTHOM AEATEILHOCTH

2.1.7 | YueOHas mpakTuka

2.1.8 | ba3sl jaHHBIX

2.1.9 |MammHHOE 00y4eHHe

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJIs) HEOOX0AUMO KaK
NnpealecTByIee:

2.2.1 |IloaroToBka K MpoIeaype 3alIUThl U 3aIATa BBITYCKHOW KBAJTU(QHUKAITHOHHON paboThI

2.2.2 |IIpenaumioMHas MpaxKTuka

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMHA

OIIK-2: Cnoco0eH NPOeKTHPOBATHL U pa3padaThIBATh OPUTHHANBHbIE AJITOPUTMBI H IPOTPAMMHBIE CPEACTBA, B TOM YHCJIe
€ MCI0JIb30BAHHEM COBPEMEHHBIX HHTEJLIEKTYAJIbHbIX TEXHOJIOTHIA, Uil pelleHus NpogeccHoHAILHBIX 32/124 B YCI0BHAX
HeonpeaeJJeHHOCTH U aJbTePHATHBHBIX PELIeHHIl B PaMKaX MeKIHCIHINIMHAPHBIX 001acTei

3HaTh:

OIIK-2-31 CoBpeMeHHOE POrpaMMHOE U ammapaTHoe obecneueHne HHHOPMAIIMOHHBIX ¥ aBTOMATH3MPOBAHHBIX CHCTEM

OIIK-7: CniocodeH aganTupoBaTh 3apyde:KHbIe KOMILJIEKCHI 00padoTkn nHGOpMAIMN ¥ ABTOMATU3HPOBAHHOTO
MNPOCKTHPOBAHUA K HYKAaM O0T€YECTBECHHBIX npe)mpmle‘i

3HaTb:

OIIK-7-31 3apy0Oe)xHble KOMILIEKCHl 00paOOTKH HH(POPMAIMY U aBTOMaTU3HPOBAHHOTO MTPOEKTHPOBAHUS K HY>KIaM OT€4ECTBEHHBIX
OpeanpusITUn

YK-1: Crioco6eH ocylecTBJIsITh KPUTHYECKUIH aHAJIM3 HOBBIX U CJIOKHBIX HH/KEHEPHBIX 00bEKTOB, IIPOLIECCOB M CUCTEM B
MEKAMCUUIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAallUii HA 0CHOBE CHCTEMHOI0 I10X0/1a, BLIOPATh U IIPUMEHUTH
Han0oJ1ee MOAXOASIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTATBHBIX METO0B HJIH HOBBIX H HHHOBAIIHOHHBIX METO/I0B, BLIPA0ATHIBATEL CTPATETHIO e CTBHIA

3HaTh:

VYK-1-31 coBpemennsie Tperasl B T, criocoObI HCIOIB30BaHMs COBPEMEHHBIX TEXHOJIOTHHI TITyOOKHX MCKYCCTBCHHBIX HEHPOHHBIX
ceTel TSl PeNIeHUs] MK TUCIIMTUTHHAPHBIX 3219

OIIK-6: CriocodeH oCylecTBISITh MOETHPOBAHNE, AHAIN3 M IKCIEPUMEHTHI B 1eJISIX MPOBEAEHUSI 1eTAJIbHOTO
HCCIeJ0BaHUs, Pa3padaThIBATh KOMIIOHEHTBI IPOIPAMMHO-ANNAPATHBIX KOMILIEKCOB 00padoTky nHpopManuu u
ABTOMATH3UPOBAHHOIO NPOEKTHUPOBAHUS

Ymerb:

OIIK-6-Y1 ocymiecTBIsATh MOAEIUPOBAHUE, AaHAJIN3 U SKCIIEPUMEHTSHI B LIEIAX IPOBEJCHHUS AE€TAILHOIO UCCIIEI0BAaHUS

IIK-3: CniocodeH k pa3padoTke M BHEIPEHUIO HOBBIX METO0B M TEXHOJIOTHH MCCJIeJ0BAHUA 00IbIINX JAHHBIX

YMmerhb:

ITK-3-Y1 OG0CHOBBIBAaTh BEIOOP COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX ¥ MHTEIUICKTYaIbHBIX TEXHOJIOT U,
pa3pabaThiBaTh OPUTHHAIBHBIC IPOTPAMMHBIE CPEJICTBA ISl PEIICHHST IPOPECCHOHANBHBIX 33124

IIK-2: Cnioco6eH Kk ynpaBJ/IeHHI0 pa3padoTKoii MPOAYKTOB, YCJIYI M PellleHHil HA 0CHOBE 00JILIINX JAHHBIX

YMmerb:

[1K-2-¥Y'1 Bei6upats cpeacTBa pa3paboTKH, OLEHUBATE CI0KHOCTH IIPOEKTOB, IIIAHHPOBATh PECYPCHI, KOHTPOJIUPOBATH CPOKHI




BBINTOJIHCHUA U OLEHUBATh Ka4Y€CTBO MMOJYUYCHHOT'O pE3yJibTaTa

YK-2: CriocoGeH HHTerpupOBaTh 3HAHUSA U IPUHUMATDL PellIeHUs B CJI0KHBIX CUTYauHsX, GopMyJIMpPOBaTh Cy:KIeHUS Ha
OCHOBE HENOJIHOI MJIM OrPAHMYCHHOH HH(OPMALINY, YIPABJIATH IPOEKTOM HA BCeX ITANaX ero ;KU3HEHHOI0 UKJIA

YMmerb:

VK-2-V1 unrerpupoBaTh 3HaHUS U IPUHUMATh PEIIEHUS B CJIOKHBIX CUTyaLUAX

OIIK-2: Cnoco0eH NpoeKTHPOBATH U Pa3padaThbIBATh OPUITHHAJIbHbIC AJITOPHTMbI H IPOrPAMMHBIE CPEICTBA, B TOM YHCIIE
€ HCI0JIb30BAHHEM COBPEMEHHBIX HHTEeJLIEKTYAJIbHbIX TEXHOJIOTHIA, /ISl pelleHns NpogeccHOHAILHBIX 32/1a4 B YCI0BHAX
HeoNpeIeJIeHHOCTH U aJIbTEPHATHBHBIX PelIeHHIl B PAMKaX MeKIHCIUILIMHAPHBIX o0J1acTeii

YMmerb:

OIIK-2-Y1 Pa3pabarsiBaTh IpOrpaMMHOE U ammnapaTHoe obecrnedenne nHPOPMALMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM IS
pelIeHust TPOEeCCHOHANBHBIX 3a1a4

OIIK-5: Cnoco6eH pa3padaTsIiBaTh H MOJEPHU3NPOBATH MPOrPaMMHOE U aNlMapaTHoOe ofecrniedeHne HH(POPMAIMOHHBIX H
ABTOMATH3HPOBAHHBIX CHCTEM

YMerhb:

OIIK-5-Y1 pa3pabaTbiBaTh U MOJCPHU3UPOBATh MPOIPAMMHOE U anmapatHoe obecriedeHue NHOOPMAIIHOHHBIX U
aBTOMATH3HPOBAHHBIX CHCTEM

IIK-1: Cnioco6eH K ynpaBJIeHHIO 3TANIAMH KU3HEHHOTO IIMKJIA MEeTOA0JIOTHYEeCKOH M TEXHOJIOTHYecKOoii HHPPACTPYKTYPbI
aHAJIM3a 00JbIINX JAHHBIX B OPraHU3aluu

Baanernb:

I1K-1-B1 HaBBIKOM YIIpaBJICHUS dTallaMH )KU3HEHHOTO [UKIIA METOJJ0JIOTHYECKON M TEXHOJIOTHYSCKOW HHPPACTPYKTYPhI aHAIN3a
0OJBIINX TaHHBIX B OPraHU3AINN

ITIK-2: CniocoGeH Kk ynpasJjieHHIO Pa3padoTKoi NPOAYKTOB, YCJIYI M PeLlieHHIl HAa 0CHOBe 00/IbIINX JAHHBIX

Baagern:

TIK-2-B1 Metogamu pa3paOOTKH TEXHUUECKOTO 3aJaHHs, COCTABICHUS IJIAHOB, paclpeeNeHns 3a1a4, TECTUPOBAHUS U OLIEHKH
Ka4ecTBa POrPaMMHBIX CPE/ICTB

OIIK-2: Cnoco0eH MpoeKTHPOBATH W pa3padaThIBaTh OPHTHHAIBHBIE AJJTOPUTMBI H IPOTPAMMHBIE CPEACTBA, B TOM YHCJIe
€ MCMOJIb30BAHHEM COBPEMEHHBIX HHTEJLUIEKTYaJbHbIX TEXHOJIOTHIA, IJIsl pelieHust mpodeccHoHalbHbBIX 327124 B YCJIOBHSX
HeOonpeIeJIeHHOCTH U AJIbTePHATUBHBIX PellleHHii B paMKaxX MeKIUCHHILIUHAPHBIX ofjacTei

Baanernb:

OIIK-2-B1 Meronamu MoJIepHU3AIMY TIPOTPAMMHOTO H allllapaTHOTo o0ecIieueH sI HHPOPMAMOHHBIX U aBTOMAaTH3UPOBAHHBIX
CHUCTEM JUTS petieHus mpohecCHOHAIbHBIX 3314

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHIUi pecypcsl padoTsl
Pa3gen 1. OGyuenue
HMCKYCCTBEHHBIX
HEHPOHHBIX ceTel
1.1 Kax 00yuuth HelipoHHYIO 3 6 VYK-1-31 OIIK- JIT.1J12.1 KM1
cerp? 2-31 OIIK-7-31 2.2
UYro Taxoe Deep Learning? €]
Tunsl cnoés.
O6paboTka
[0CIEJ0BATENbHOCTEN.
/Jlex/
1.2 Pabora B Google Colab. /TIp/ 3 8 OIIK-2-V1 IIK JI1.1J13.1
-2-Y11IIK-3-V1 21
OIIK-6-Y1
OIIK-5-Y1 VK
-2-Y1
1.3 Ot pacro3HaHus K 3 60 OIIK-2-V1IIK JIT.1J12.1
CHHTAKCHCY. -2-Y1 [IK-3-V1 J2.2
CocTs3arenbHbIe CeTH. OIIK-6-Y1 21
/Cp/ OIIK-2-B1 IIK-
2-B1 TIK-1-B1
Pazgen 2. ®peiimBopku 115
I1y00Koro o0yueHus




2.1 I'pa¢ BbIUHCTEHUH H 3 3 YK-1-31 OIIK- JI1.1J12.1 KM1
MLP. /JTex/ 2-31 OIIK-7-31 2.2
21
2.2 Pab6ora ¢ Tensorflow: ot 3 14 OIIK-2-V1 J2.1
3aIycka J10 pelieHusl. OIIK-2-B1 IIK- J12.2J13.1
Knaccudukanms ogexasi 2-V1 IIK-2-B1 21
TTOMOIILI0 ONOITUOTEKH IK-3-V1
Keras. /TIp/
2.3 [ToaroroBka K mpakTUYECKUM 3 20 OIIK-6-Y1 IIK
3austusM /Cp/ -1-B1 IIK-2-B1
IK-3-V1
Pasnen 3. CBeprouHbie
HelPOHHbIE CEeTH
3.1 [Ipumenenue HelipoceTeil. 3 4 VYK-1-31 OIIK- JIT.1J12.1 KM1
Onepanus céptku. /JIex/ 2-31 OIIK-7-31 J12.2
21
32 3amaya pacrio3HaBaHHS 3 10 OIIK-2-Y1IIK JIT.1JI3.1
nzobpaxkennii /IIp/ -2-Y1 [IK-3-V1 21
OIIK-6-V1
OIIK-5-V1 YK
-2-V1
33 PaGorta co cBepTOYHBIM 3 78 [IK-2-Y1 IIK-3 JIT.1J12.1
CJIOSIMH. -V1 OIIK-2-B1 2.2
CoBpeMEHHbIE apXUTEKTYPBHI. IIK-1-B1 IIK-2 21
Inception V3. /Cp/ -B1
Pasnen 4. Uncnennas
ONTUMU3ALHUS B IJIY0OKOM
o0yuyeHuu
4.1 DyHKINN aKTUBALIUH. 3 4 VYK-1-31 OIIK- JIT.1J12.1 KM1
Wuntmanuzanws. /JIex/ 2-31 OIIK-7-31 J12.2
21
4.2 3amada pacro3HaBaHUS 3 5 OIIK-2-V1 IIK JI1.1J13.1 P2
n3zobpakennit /I1p/ -2-V11IK-3-VY1 21
OIIK-6-Y1
OIIK-5-Y1 YK
-2-V1
4.3 Batch Hopmanuzanus. 3 80 OIIK-2-V1IIK JI1.1J12.1
Dropout perymnsiusi. -2-¥1 OIIK-2- J12.2
['papuenTHBIN cycK. B1 IIK-1-B1 21
CroxacTuieckui TIK-2-B1
TPaTUCHTHBIN CITyCK.
Marpuunsie oneparnuu. /Cp/
Pazpen 5. [lpakTuyeckuii
Keiic
5.1 Onenka 3¢ (heKTuBHOCTH 3 14 OIIK-2-V1 JI1.1J12.1
monenu /TIp/ OIIK-2-B1 IIK- | JI2.2J13.1
2-Y1IIK-2-Bl1 21
IIK-3-Y1 OIIK
-6-¥Y1 OIIK-5-
V1 YK-2-V1
IK-1-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusaTHs (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, 9K3aMeH H T.I), BOMPOCHI IJIs
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KonTponsHoe l_I[/II})IO];epHeMHe B
KM O — JTIUKATOPBI OTIPOCHI JJIS TIOATOTOBKA

KOMITETCHIIUH




KM1

TecToBbIE BOIPOCHI
JUTSL IPOBECHHUS
YCTHBIX OIIPOCOB Ha
JIEKIUH

OIIK-2-31;YK-1-
31;0I1K-7-31

1. Beenenue B rimy6okoe o0ydeHue. Uto Takoe riybokoe o0ydeHue.
2. Beenenue B rirybokoe oOydenue. B uem npenmyniecrsa?

3. Beenenmue B riry0okoe o0ydenue. [logemMy 3T0 cTaro BO3MOXKHBIM?
4. Apxurtekrypa HelipoHHOU ceTu. HelipoH.

5. Bxonpl HelipoHa.

6. AkTuBaIMs HEWpOHa.

7. ®ynxuns akruBanun: Rectified Linear Unit.

8. Beca HelipoHHOI ceTH.

9. MHOTOCIIOMHBIN MIEpCENTPOH.

10. OGy4eHme HEHPOHHOIT ceTH.

11. HeneBas GpyHKUMS 17151 33291 PETPECCHUHL.

12. Henesas pyHKuuMs 17151 3aJa4u KIaccu(puKaluy.

13. ®ynkiusa Softmax.

14. CroxacTuyecKuil rpalueHTHBIN CITYCK.

15. Be1bop xonuyecTBa 21eMeHTOB 00yUaromieil BEIOOPKH U1l OLIEHKU
BeKTOpa rpaauenta (minibatch size).

16. annmanu3aiusi BECOB HEMPOHHOM CeTH.

17. Anrroput™m 06paTHOTO PACIIPOCTPAHCHHUS.

18. Lennoe mpasuino nudepeHnnpoBaHus.

19. Boruncienyne 4acTHBIX IPOU3BOJAHBIX AJIS TOJIHOCBS3HBIX CIIOEB.
20. CBepTOuHbIE HEUPOHHBIE CETH.

21. IoHsTHE CBEPTKH.

22. ApxuTekTypa CBEpTOYHON HEHPOHHOM CeTH.

23. Receptive Field.

24. BeraucieHne 9acTHBIX TPOU3BOIHBIX IIEIEBOH (PyHKIINH B
CBEPTOYHBIX HEUPOHHBIX CETAX.

25. Perynsipusanus riiyOOKUX HEHPOHHBIX CETEH.

26. CeprouHas HelipoHHas ceTb VGG.

27. Metox Batch Normalization.

28. Heitponnsie cetu Residual Networks.

29. PexyppentHsle HeliporHsle cetn Gated Recurrent Unit.

5.2. Ilepeu

eHb padoT, BbINOJIHSE

MBbIX IO JUCIHUIIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PIP, Pedepar, JIP, I1P u 1.11.)

Kon
paboTsI

Ha3zpanne
paboTsI

IIposepsiemble
WHIUKaTOPBI
KOMIIETCHITAM

Copeprxanue paboTbI

P1

IIpaxruueckas
pabora Nel

OIK-2-Y1;01IK-2-
B1;0IK-6-Y1;0TK
-5-V1;YK-2-Y I;TIK-
2-V1

IIporpammHas peann3anus MHOTOCIOHHOTO MEPCENTPOHA IS 3a8a41
KI1accu(pUKauK U300paskeHHH:

1. ITonrotoBuTh BEIOOPKY M300paxenuit MNIST.

2. Peann3oBaTh CUNTHIBAHIE H300PaXKEHHH.

3. Peanu3oBaTh MHOTOCTIOWHBIN MEPCENTPOH.

4. Peann30BaTh BHIYKMCIICHUE 11E€ICBOH (DyHKIUH.

5. Peanm3oBath nporenypy o0ydeHust HeHpOHHOM CeTH.

6. O0y4unTh HEWPOHHYIO CeTh Ha BEIOOpKe MNIST.

7. O1leHUTb TOYHOCTH HA 00y4aroliel, BaTMIAMOHHON U TECTOBOM
BBIOOpKAX.

8. HccnenoBaTh BIMSIHUE ApXUTEKTYPhl HEHPOHHOM CETH Ha TOYHOCTb
KITaCCU(HUKAIIH.

9. Peanmu3oBath coXpaHeHHE apaMeTPOB HEHPOHHOM CeTH B (haiii.
10. Peanm3oBats cunThIBaHME U3 (paiiyia mapamMeTpoB HEHPOHHOH CeTH.

P2

IIpaxrnueckas
pabota No2

OIIK-2-Y1;0IIK-2-
B1;0I1K-6-Y1;0I1K
-5-Y1;YK-2-V1;I1K-
2-B1;IIK-2-Y 1;I1K-3
-V1

IIporpammHas peanu3sansi CBEpTOYHON HEHPOHHOM ceTH ATl 3a1a4u
KIacCU(HUKAINU H300paKeHHUI:

1. [ToaroroBuTh BEIOOPKY M300pakennit MNIST.

2. Peann3oBaTh CUNTHIBAHIE H300PaKECHHH.

3. Peanu3oBaTh CBEPTOUHYIO HEMPOHHYIO CETb.

5. Peanu3oBath npouenypy o0y4yeHus: CBEpTOUHOM HEMPOHHOM CEeTH ¢
MOMOIIBIO TPaJAUEHTHOTO CITyCKa.

6. O0y4nTH CBEPTOUHYIO HEHPOHHYIO ceTh Ha BEIOopke MNIST.

7. OLeHNUTh TOYHOCTH Ha 00ydJaroIeil, BaTJalliOHHOM U TeCTOBOH
BBIOOpPKaX.

8. HccnenoBaTh BIMSIHUE KOJIMYECTBA CBEPTOUYHBIX CJIOEB HA TOYHOCTD
KJIaCCHU(HIKAIINH.

9. Peanu3oBathk coxpaHeHHe MapaMeTPOB CBEPTOUHON HEUPOHHOH ceTH
B (aiin.

10. Peanm3oBats cunThIBaHME U3 (haiiyia mapaMeTpoB CBEPTOYHON
HEHUpPOHHOMU CeTH.




P3 IIpakruueckas OIIK-2-Y1;0IIK-2- | Heobxoanmo peann3oBaTh pa3IHYHbIE METOABI PEryIpU3aluu

pabota Ne3 B1;0IIK-5-Y1;I1IK-2 |HeipoHHBIX ceTeil:
-BL;IIK-3-YV 1;IIK-2- | 1. PeanuzoBath MeTox perymspusanun Weight Decay.
V1 2. Peanmm3oBats MeTof perymsipusamuu Label Smoothing.

3. Peanu3zoBathk MeTO] peryisipuzauuu Dropout.

4. PeanuzoBatk MeTon peryisipu3anuu Batch Normalization.

5. Peanm3oBath MeTo peryspusanun Weight Normalization.

6. PeanmuzoBate Meton Data Augmentation.

7. CpaBHUTH BIUSHHE PCATN30BaHHBIX METOJIOB HA TOYHOCTD
KITaCCU(QHUKAIHH.

8. MccnenoBaTh BIMSIHUE TAPAMETPOB PEATH30BAaHHBIX METOJIOB Ha
TOYHOCTh KITaCCU(PHUKALIIH.

9. UccnenoBaTh 3 dexT OT 0MHOBPEMEHHOTO IPUMEHEHHS
peanr30BaHHBIX METOJIOB PETYIISIPU3AIIHH.

10. UccnenoBatb 23 QeKT OT KaKIOr0 pealn30BaHHOTO METO/Ia B
3aBUCHMOCTH OT pa3Mepa oOydaromieil BEIOOPKH.

5.3. OueHo4Hble MaTepUAJIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

DKk3aMeH HallelleH Ha KOMIUICKCHYIO IIPOBEPKY OCBOCHUS AHUCIMIUIMHEL. DK3aMeH IPOBOIUTCS B YCTHOW HIIH MHCEMEHHOI (hopMe 1o
Ouieram, B KOTOPBIX COZIEPIKATCSI BONPOCHI (3aJaHHsI) MO BceM TeMaM Kypca. OfydaromemMycs 1aéTcst BpeMsl Ha TIOrOTOBKY.
OHeHHBaeTCﬂ BJIaJCHUC MAaTEPUAIIOM, €TI0 CUCTEMHOE OCBOCHHUC, CII0OCOOHOCTH TPUMCHATH HYKHBIC 3HaHU, HABBIKA U YMCHUA TIPU
aHanu3e MPOOJEMHBIX CUTYaluil.

IMpumep sx3aMeHaIMOHHOTO OHyIeTa:

1. Beenenue B rirybokoe oOydenne. Uto Takoe rirybokoe oOyueHne

2. llennoe npaBuiio qudQepeHuupoBaHus

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

IIpoMexyTOUHBIH KOHTPOIIb YCIIEBAEMOCTH 110 AUCIMIUIMHE OCYIIECTBIAETCS MPH 3alUTe Ja00PaTOPHBIX PabOT U ITyTeM
HpOBEACHUS

TECTOB, BXOZSIIUX B COCTaB Kypca.

HTOroBBIH KOHTPOJIB OCYIIECTBIISACTCS B BH/E MICEMEHHOTO YK3aMCHA.

OrleHUBaHUE OTBETA HA DK3aMEHE

IToxazatenu:

JTonHOTa U3J105KEHHS TEOPETUUECKOTO MaTepHaa;

*IIOJTHOTA M IIPaBUIBHOCTH PEIICHUS IIPAKTHYECKOTO 3aTaHUs;

*[IPaBHIIBHOCTb W/MJIN apryMEHTHPOBAHHOCTD M3JI0KEHUSI (TTOCIICIOBATEIBHOCTh JEHCTBHIA);

*CaMOCTOSITENIBHOCTb OTBETA;

*KyJIbTypa PEH.

100-6annpHas niKaza

85-100 (TIOBBIIICHHBIN YPOBCHB)

CryleHTOM JaH MOJHBIH, B JIOTHUECKOH MOCIEe10BaTENbHOCTH PA3BEPHYTHII OTBET HA IIOCTABICHHBIN BOIIPOC, I'/I€ OH
HIPOJEMOHCTPHPOBAT

3HaHUS NpeMeTa B IIOJHOM 00beMe yUeOHO! TPOrpaMMBl, JOCTATOYHO IITyOOKO OCMBICIMBAET AUCIHUILINHY, CAMOCTOSATENBHO, 1
HCYEPIIBIBAIOIIE OTBEYAET Ha IOMTOTHUTEIBHBIC BOIIPOCKI, PEIIIII TPEATI0KEHHBIC TPAKTHIECKUE 3aTaHIs 0e3 OMNOOK.

70-84 (6a30BbIi yPOBEHB)

CTyIeHTOM JaH pa3BepHYTHII OTBET Ha MOCTABIEHHBIN BOMPOC, TJ€ CTYACHT IEMOHCTPHPYET 3HAHUS, IPHOOPETEHHbIE Ha
JIEKIMOHHBIX U

CEeMUHAPCKHUX 3aHATHAX, a TAIOKE MTOJIyYECHHBIE TIOCPEACTBOM H3yUCHHUS 0053aTeIbHBIX YIeOHBIX MaTEepHaIoB 10 Kypcy, JaeT
apryMEHTHPOBAHHbBIE OTBETHI, IPUBOIAUT IPUMEPEI, B OTBETE IPUCYTCTBYET JIOTMYHOCTH U MOCIEA0BATEIPHOCTS 0TBeTa. OIHAKO
JIOIYCKaeTCsl HETOUHOCTD B OTBETE. PelIui npeanoKeHHble MPaKTUIeCKUe 3aaHusl ¢ HEOOIbIIMMHU HETOUHOCTAMH.

50-69 (IopoTroBHIil YPOBEHB)

CTyIeHTOM AaH OTBET, CBUAETEIbCTBYIOIINH B OCHOBHOM O 3HAHHH IIPOIIECCOB H3y4aeMOH TUCHUIIINHEL, OTIHYAIOMINICS
HEJI0CTAaTOYHOI

TIIyOUHOW U TIOJTHOTOH PACKPBITHS TEMbI, 3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, CI1a00 COPMHUPOBAHHBIMU HaBbIKAMH aHAIN3a
SIBJICHUH,

MPOLIECCOB, HEAOCTATOUHBIM YMEHUEM J1aBaTh ApTYMEHTHPOBAHHBIC OTBETHI U IPUBOAUTH IPUMEPHI, HEAOCTATOUHAS TIOTHYHOCTHIO
u

TIOCJIeIOBATEBHOCTRIO OTBeTa. JoImyckaeTcs HeCKOJIBKO OIMOOK B COAEPKAHUH OTBETAa U PEIICHIH IPAKTHYECKAX 3aTaHHH.
0-49 (ypoBeHb He cHOpPMUPOBaAH)

CTylleHTOM JJaH OTBET, KOTOPBIN CONEPKUT PSJl CEPbE3HBIX HETOYHOCTEH, 0OHAPYKMBAIOILMI He3HAHHUE IPOLIECCOB U3y4aeMOon
HpEIMETHOI 0011aCTH, OTIIMYAIOIINICS HETITyOOKIM PacKpBITHEM TEMBbI, HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHUH,
Hec(OpMUPOBAHHBIMU

HaBBIKAMHM aHANIN3a SIBJIECHHH, IPOIECCOB, HEYMEHUEM aBaTh ApT'yMEHTHPOBAHHBIE OTBETHI, OTCYTCTBHEM JTOTUYHOCTH H
MOCJIeI0BAaTENBbHOCTH. BBIBOIBI MOBEPXHOCTHBI. Pellenne mpakTuiueckux 3a1aHuil He BBIOIHEHO.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue bubnuoreka WznarenbcTBo, roa
JI1.1 | Tanymkun A. U. HeliponHnsie ceT: 0CHOBBI bubmnorexka MUCuC M.: Topstuast muHus - Tenexkom,
Teopuu: MoHOTpadus 2010

6.1.2. Jlono/HUTE/IbLHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENTH 3ariaBue Bubnuorexa W3narensCcTBO, TOI
JI2.1 |bapckuii A. b. Jlornueckue HelpoHHBIE ceTH: | DIeKkTpoHHAs OMOITUOTEKA Mocksa: UnTepHer-
y4eOHoe mocodue YHuBepcurer

HNHpopMamOHHBIX
Texnonoruit (MHTYUT)
|bunom. JlabopaTopust 3HaHHH,
2007

JI2.2 |IlerpoBuues E. U. BBenenue B nckyccTBeHHbIC bubiaroreka MUCuC M.: Uzg-Bo MITVY, 2008

HEeHpOHHBIE ceT: yueO.
moco0ue 1Mo AucL.
"HeliporexHomnoruu B

ynpasieHuu"
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue bubmuoreka W3narenscTBO, roj
JI3.1 |Xapaxan O.T. CucTeMbl HCKYCCTBEHHOTO DnexTpoHHas OUOIUOTEKA Mocksa: MOCKOBCKHIA
uHTennekra: IIpakrukym mis rOCy/apCTBEHHBIH TOPHBIH
TIPOBE/IEHNS JTaOOPaTOPHBIX yHuBepcurer, 2006

pabot: yuebHOe mocobue

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TETeKOMMYHUKAIMOHHOI ceTH « UHTepHET»

91 |LMS Canvas Ims.misis.ru

6.3 Ilepeuenb MPOrpaMMHOro odecnevyeHust

IT.1 Microsoft Visual Studio 2015

I1.2 | Microsoft Office

1.3 |LMS Canvas

I1.4 | MS Teams

I1.5 |R Studio

1.6 | Python

I1.7 | OC Linux (Ubuntu) / Windows

6.4. IlepeueHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOQecCHOHAIBHBIX 023 JaHHBIX

n.1 IlonHOTEKCTOBBIE pOCCI/IﬁCKI/IC HAaY4YHBIC )KYpHaJIbl U CTaTbH:

N.2 |— Hayunas snekrponHas 6ubnnorexka eLIBRARY https://elibrary.ru/

N.3 |— IomHOTeKCTOBBIC AENOBBIE MyOIUKAINU HH(POPMATreHTCTB U Ipecchl o 53 oTpaciam https://polpred.com/news
N.4 |— Poccuiickas ['ocynapctBennas dubmuorexa https://www.rsl.ru

N.5 |— Eaunoe oxHO moctyna k mHGOpMAIIMOHHBIM pecypcam http://window.edu.ru

N.6 |Huoctpannbie 6a3bl qaHHbIX (qoctyt ¢ [P agpecoB MUCuC):

N.7 |— aHaimTHyeckas 0asa (nHaekchl nutupoBanus) Web of Science https://apps.webofknowledge.com

N.8 |— aHanuTnueckas 0a3a (MHIEKCH IUTHPOBaHUs) Scopus https://www.scopus.com/

N9 |— naykomerpuueckas cuctema InCites https://apps.webofknowledge.com

1.10 |— HayuHsle xypHausl n3garenscTBa Elsevier https://www.sciencedirect.com/

M.11 |— ROCTYI K IOJIHBIM BEpCHSM KHUT M3[aTeNIbCTBA Springer Ha aHTIHMHCKOM si3b1ke https:/link.springer.com/

N.12 |Ilopran obpa3oBarenbHbIX pecypcoB o UT - http://www.intuit.ru

N.13 |Ilopran crateii mo npumenenuo UT u mamuHHOMY 00y4eHuto - http://habrahabr.ru/hub/machine learning/

N.14 |IIpodheccroHambHBII HHTEPHET-PECYPC MO MALTMHHOMY 00y4eHHo - http://www.machinelearning.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Hasnauenne OcHarienne

Bb-1004 VYuebHas ayauTopus: JIOCKa ayJUTOpHAs MEJOBas, CTalMOHAPHBIE KOMIIBIOTEPHI
12 mr., makeT JuUeH3UOHHbIX mporpamm MS Office,
KOMITICKT YIeOHOH Mebenn




JIro6oit Kopryc | YueOHast ayauTopus UL IIPOBEICHUS
MynpTumenuitnas 3aHATHH JIEKIIMOHHOTO THIIA W/WIWA IS
MIPOBENIEHNS PAKTUYECKUX 3aHITHH:

KOMIUIEKT y4eOHoH Mebenmu 1o 36 MecT Uil 00ydJaroImuxcs,
MyJIBTUMEINIHOE  00OpyHOBaHHE, MAarHUTHO-MapKepHas
JIocka, pabouee mecto mpenonaBarens, IIKc moctymom k
UTC «Uutepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner Ha tiargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

YuTaabHBIH 3aI1
3JIEKTPOHHBIX PECYPCOB

KOMIUIEKT y4eOHOH MeOenmu Ha 55 MecT i 00ydJaromuxcs,
50 HOK c¢ gmoctynom k MWTC «Muteper», 3SUOC
YHUBEPCHUTETa 4epe3 JIMUHbIH kaOuHeT Ha margopme LMS
Canvas, nmueHsnoHHBle mporpamMMmel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

CTyI[eHTy PEKOMCHAYETCA BHUMATEIIBHO CIIYIIATh JICKTOPA, CJICAUTDH 3a TEM, YTO HAITMCAHO HA JJOCKE WJIH ITPEACTABICHO HA cnafmax
Mpe3CHTalluH, aHAJIU3UPOBATH IOJYUIaeMYI0 UM PIH(I)OpMaL[PHO. B CJIydac, €CJid MaTepurall JICKIUU HETTOHATEH, CICAYCT 3a1aTh
BOITPOC B OTBCACHHOC IJI1 BOIIPOCOB BpEMI. CTyI(eHTy TAKKC PCKOMCHAYCTCS KOHCIICKTUPOBATH MaTCpUaJl JICKIHUU B TCTpaau, YTO

yIIydmaeT 3allOMHHAHHE.

[Ipu BBIMOTHEHUH IPAKTHYECKUX PAOOT CTYACHTY PEKOMEHyeTCs BHUMATEIbHO aHATN3HPOBATh IIOCTaBICHHYIO 3a/auy, YAeIss
0coOEHHOE BHUMaHHE KPUTEPHSIM OLICHKH TOYHOCTH perieHus 3a1aun. OcoOeHHOe BHUMAHHE CIIEyeT YASISITh METOA0I0THUECKUM

ACIICKTaM pPCHICHUA 3a/4a4.

[Ipu BegeHHM caMOCTOSTENBHOI PaOOTHI CTYAECHTY PEKOMEHIYETCS BHUMATEIFHO MOIXOIUTh K H3Y4EHHIO HAyYHBIX CTaTel,
oOpalaTe BHUMaHUE Ha 3HAYMMOCTh ITOJTY4YE€HHOTO pe3ynbTara, Ha TpeOoBaHMs K 00ydaroleil BBIOOpKe, Ha CKOPOCTh pabOThI
npearaeMbIX anrOpUTMOB, Ha Pe3yIbTaThl UX CPABHEHHS C CYILECTBYIOIIUMMH. B ciyuae, eciii n3ydyaeMblil MaTepuan MOHATEH HE

JI0 KOHIIa, PEKOMEHAYyeTCs 0OpalieHne K JOIOIHUTEIbHON JINTEPaType.

CTyneHTy peKOMEHAyeTCsl BHUMATENbHO aHAIM3UPOBATh BOMPOCH! B 9K3aMeHAIIMOHHOM Oumnere. OTBET Ha AK3aMEHAIIMOHHBII Ouer
JIOJDKEH OBITh TIOIPOOHBIM U YETKUM, BCE PelIEBaHTHBIC (DOPMYIIBI IOJKHBI OBITH IIPUBECHBI U MOsicHeHb!. [Ipu oTBeTe Ha Bonpoc
CTY/ICHT JIOJDKEH IPOSBUTH HE CTOIh YMEHHE 3aIIOMHATH MaTepHall, CKOJIb ITyOOKoe ero moHuMaHune. PexoMenayercs n3oerats

MPUBCACHUSA B OTBETC MaT€puajia, HE OTHOCAIICTOCH K 6I/IHeTy.




