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1. HEJIX OCBOEHUA

1.1 | LemstMu OCBOCHHUS TUCHUILIMHBI (MOIYIIS) SIBJISIOTCS U3yUYCHNE OCHOBHBIX METOOB IPOTHO3HON aHAUTHUKY U
TEXHOJOT Uil UX peanu3aluu Ui (OPMUPOBAHUS Y CTYyAEHTOB TEOPETUUECKHUX 3HAHUIN O BOSMOXKHOCTSIX HHCTPYMEHTOB
aHaJIM3a ¥ IPOTHO3UPOBAHUS IaHHBIX M NPAKTHYECKNX HABBIKOB IIOCTPOSHHUS MIPOrpaMMHBIX cHcTeM (T1aTdopm)
HHTEJUIEKTYaIbHOTO aHaJIN3a JaHHBIX

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBbI

Baox OIT: b1.B

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 MeTozpl ¥ TEXHOJIOTHH 00pabOTKU M aHAIIN3a TaHHBIX

2.1.2 | TectupoBaHuEe IPOrpaMMHBIX KOMILUIEKCOB

2.1.3 | Cucremsl XpaHeHHS H 00PaOOTKH TaHHBIX

2.1.4 | OyHKIMOHAIBHOE MOJIEIUPOBAHUE CIIOKHBIX CUCTEM

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0UMO KaK
npealiecTByOIIee:

2.2.1 |IloaroroBka K mporeaype 3alinThl U 3alIUTa BEITYCKHOH KBaTH(UKAIMOHHON PaOOTHI

2.2.2  |Pa3paboTka cHCTEMHBIX HHTEP(EHCOB TSI MPOMBINUICHHOrO MHTEPHETA BEIICH

223 ynpaBneHHe CJIO)KHBIMH CHCTEMaMU Ha OCHOBE HEUETKOM JIOTUKU U TCOPUU MATKHUX BBIUNCIICHUI

3. PE3YJIbTATBI OBYYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMHA

MK-1: Cnioco6HOCTH OCYHIECTBJIATH CONIPOBOKACHUE MPOLECCOB ITPOCKTUPOBAHUA, BHECIPCHUA U IKCILIyaTalluUN
l/IHq)OpMa].[I/lOHHLIX CHCTEM M TEXHOJIOIHH

3HaTh:

[IK-1-31 pernamMeHT opraHU3aluy U BHINOTHEHUS aHAMUTHYecKuX padot B IT mpoekrax

OIIK-6: CnocodeH pa3padaTbiBaTh KOMIIOHEHTHI POrPAMMHO-aNNAPATHHIX KOMILIEKCOB 00padoTKu uHdopMauuu u
ABTOMATH3MPOBAHHOTO MPOEKTHPOBAHMS;

3HaTh:

OIIK-6-31 [IpornozupoBanue mpoueccoB ¢ ucnonabzosanuem MHC MLP.

OIIK-2: CniocodeH pa3padaTsiBaTh OPUTHHAJbHBIE AJITOPUTMBI U IPOrPaAMMHBIE CPEICTBA, B TOM YHCJIE € HCTOJIb30BAHUEM
COBPEMECHHBIX HHTC/VICKTYAJbHbIX TCXHOJ]OFl/li/'l, AJIA pelieHus npodmccnona.m,m,lx 3aaad;

3HaTh:

OIIK-2-31 coBpeMeHHbIE HHCTPYMEHTHI Pa3paO0TKU U Pa3BUTHS aHATMTHUECKUX TUIaT(hopM

IIK-1: Cioco0HOCTH 0CYIIECTBJATH CONMPOBO:K/IEHHE MPOIECCOB MPOEKTUPOBAHUS, BHEAPEHUS U IKCILTYyaTAIIUU
HHPOPMANMOHHBIX CHCTEM U TEXHOJIOTHIA

Ymern:

IIK-1-Y1 pa3pa6aTBIBaTI> MCTOJHUKH BBIITOJIHCHHA aHAJTUTHYCCKUX pa60T; OpPraHnU30BbIBATb AHAJIUTUYCCKHUC pa6OTLI B I/IT-HPOCKTC

OIIK-6: CnocodeH pa3padaTbiBaTh KOMIIOHEHThI IIPOrPAMMHO-aIINAPATHBIX KOMILIEKCOB 00padoTku uHdopManuu u
ABTOMATH3HUPOBAHHOIO NPOEKTHPOBAHUS ;

YMmerb:

OIIK-6-Y1 Hcnonb3oBaHuE pEKypPEHTHBIX CETEH A aHAJIN3a BPEMEHHBIX PS/IOB.

OIIK-2: Cnoco0en pazpaﬁaTMBaTb OPUTHHAJIBbHBbIC AJITOPUTMBI U IPOTPaMMHBbI€ CPEACTBA, B TOM YHCJI€ C HCIIOJB30BAHUEM
COBPEMEHHBIX HHTEC/IVIEKTYAJIbHBIX TeXHOJ]OFHﬁ, AJIAA pelICHu s HpO(l)eCCI/IOHaJILHBIX 3agad;

YMmerb:

OIIK-2-Y1 pa3pabaTsIBaTh OpUTHHANBHBIC AITOPHUTMBI M IIPOrPaMMHBIE CPEACTBA

IK-1: Cioco6HOCTH OCYIIECTBJISATH COMPOBOKIEHHE MPOIECCOB MPOEKTHPOBAHNUS, BHEAPEHHS U IKCILTyaTAIINN
HH(OPMAIMOHHBIX CHCTEM U TEXHOJIOTHH

Baagernb:

[TK-1-B1 HaBbIkaMu pa3paOOTKH METOIUK BBIMOJIHEHUS aHATUTHYECKUX paboT

OIIK-6: CriocodeH pa3padaTbiBaTh KOMIIOHEHTHI IPOTPAMMHO-ANINAPATHBIX KOMILIEKCOB 00padoTkn nHGopMauuu u
aBTOMATH3HPOBAHHOIO MPOEKTHPOBAHUSI;




Baanernb:

OIIK-6-B1 IlpuMeHATH IporpaMMHBIE HHCTPYMEHTHI IPOrHO3UPOBAHMUS IIPOLIECCOB

OIIK-2: Cnocoben pa3p363TLIBaT]) OPUTHHAJBbHbIC AJITOPUTMBI U IPOTPaAaMMHBI€ CPEACTBA, B TOM YHCJI€ C HCIIOJB30BaAHUEM
COBPEMEHHBIX HHTC/UICKTYAJIbHBIX TeXHOHOFHﬁ, IJIA pelIeHUu A HpO(l)eCCI/IOHaJIBHbIX 3aaauq;

Baagern:

OIIK-2-B1 HaBbIkaM# pa3pabOTKU MIPOrpaMMHBIX KOMIIOHEHT B Pa3INYHbIX HHCTPYMEHTAIBHBIX Cpeaax

4. CTPYKTYPA 1 COAEP)KAHUE

Kon
3aHATHSA

HanmeHnoBaHue pa3iesioB U
TeM /BU 3aHSATHS/

Cemectp
/ Kype

Yacos

®opmMupyeMbIe
HHIMKATOPBI
KOMIIeTeHI M

Jlnrepatypa
H 3L
pecypchl

IIpumeyanue

KM

Boimoan
sieMble
padoThI

Paznen 1. Apxutextypa
aHAJMTHYeCKHX miIaTgopm.
MexaHH3MBbI
¢opmMupoBaHus perieHn i

1.1

O611ue cBeneHus oo
AHATUTHIECKUX TTaTPOopMax.
XapaKkTepUCTUKU U
CpaBHMTENbHBIN aHAIU3.
ITocTaHOBKM U CXEMBI
pEeIIeHNsT OCHOBHBIX 33124
(knaccudukanms,
KJ1acTepu3aLus,
naeHTaduKanys,
MPOTHO3UPOBAHUE) B paMKax
AHATIMUTUYECKUX MIaThHOpM

/JIex/

OIIK-2-31
OIIK-6-31

1.4

1.2

[MpuHIMIBI paboTHI C
O(UCHBIMH HEHpO-
smynsatopamu. [loaroroBka
naHHbEIX. CieHapun
00pabOTKH TaHHBIX B paMKax
datamining /TTp/

OIIK-2-Y1
OIIK-2-Bl1
OIIK-6-Y1
OIIK-6-B1

1.3

MOATOTOBKA pedepaToB 1Mo
OJTHOM U3 CIIEAYIOLINX TEM:
1. OCHOBHBIE 3TaITbI
paszButus Teopuu MHC.

2. HUcnone3oBanue
HHC npwu pa3pabotke
WHTEJUICKTYaIbHBIX areHTOB.
3. MHC, xak HHCTPYMEHT
MOJIETTUPOBAHMS CIIOXKHBIX
00bekTOoB ("BXOI-BBIXOM")

4. IlepBruunast 0OpaboTKa 1
TpaHchopMaIys JaHHBIX PH
pa3paboTKe HEHPOHHOW CeTH
5. CpaBHUTEIBHBIN aHATIN3
COBPEMEHHBIX
AHAJMTHYECCKUX TIaTHOpM
kiacca BI

/Cp/

16

OIIK-2-31
OIIK-2-Y1
OIIK-2-Bl1
OIIK-6-Y1
OIIK-6-B1 IIK-
1-B1

J1.6
33

Pa3gen 2. UckyccTBeHHBIE
HelipOHHBIE CeTH, KaK
HMHCTPYMEHT IPOTHO3HOI
AHATUTHKH

2.1

OO6yuenne ¢ yaurenem. Cetn
00paTHOTrO
pacnpocTpaHeHus. AITOPUTM
BI 00y4eHus. OnTHMHI3anust
CETH.

CamoopraHuzarnus
HEHPOHHBIX CETEH.
KonkypentHoe oOy4eHwHe.
Ceru Koxonena. /Jlex/

OIIK-2-31
OIIK-6-Y1
OIIK-6-B1 IIK-
1-31

JI1.5 JI1.6
J1.8




2.2

MerTtozasl cenexnuu Hanboee
anexBatHeIXx MHC.
WuTepnperanus pe3yabTaToB
petenus 3aaa4d
KJ1accu(uKaum,
KJIaCTEpU3aIUK U
nporaosuposanusa  /IIp/

OIIK-2-31
OIIK-6-Y1
OIIK-6-B1 IIK-
1-31

23

IMoaroroBka pedeparoB Ha
CIIEYIOIUE TEMBI:

Mapmpyruzanus.
Pemenne 3amau
ONTHMH3AINH Ha Tpadax ¢
nomorpro MHC.

duznueckue

AQHAJIOTHH B OCHOBE
[IOCTPOEHUS HEHPOCETEBBIX
napamurM. Cetn Xonduina.
Cetu APT.

CeTn BCTPEYHOro
pacrpocTpaHeHHs.
BosmoxkHocTH Bx
MPUMEHEHUS B 3a/[a9ax
00paboTKH U aHaANH3a
HHpOPMAIHH

Kaptel KoxoHneHa.
OCHOBHBIE 3a/a4H,
pelaeMble B paMKax
HMHTETPUPOBAHHBIX OHM3HEC-
IIPUIOKEHUH.

/Cp/

18

OIIK-6-Y1
OIIK-6-B1 IIK-
1-31 MIK-1-V1
[IK-1-B1

31033

Paznen 3. I'nydokoe
o0y4yeHnue. PexyppeHTHbIC H
KOHBOJTIOI1OHHBIE CeTH

3.1

PexyppentHsie cetn
Jxopnana-OnmMaHa.
Konnenmus riaybokoro
0o0yueHHs.

LSTM - ceru. Apxurektypa
Y TIPUMCHEHHE

CNN - KOHBOJIIOLIMOHHBIE
ceTH. ApXUTEKTypa U
npuMeHenue /JIex/

OIIK-2-31
OIIK-6-Y1
OIIK-6-B1

1.7
Ol

32

0TpabOTKa NPAKTHIECKHUX
HaBBIKOB [TPOrPAMMHIPOBAHUS
B cpene Python ¢
HOJKJIIOUCHUEM ONOIHOTEK
TIPOTHO3HOM aHAJIMTHKH

Mp/

10

OIIK-2-Y1

OIIK-2-Bl1

OIIK-6-Y1
OIIK-6-B1 IIK-
1-V1IIK-1-Bl

J1.2

33

OT1paboTKa MepCcoHaTBHBIX
3aJaHui, CBA3aHHBIX C
temaTtukoi BKP ¢
WCTIONIb30BaHUEM
CaMOCTOSATEIBHO BRIOPAHHBIX
AHAJMTHYCCKUX

wiatpopm. /Cp/

20

OIIK-2-31
OIIK-2-Y1
OIIK-2-Bl1
OIIK-6-Y1
OIIK-6-B1 IIK-
1-31 MIK-1-V1
[IK-1-B1

JI1.1J11.4
J1.9

Pa3gen 4. Pemienne
aHAJIMTHYECKHUX 32/124 €
HCMO/Ib30BAHHEM
KJIACCHYeCKUX IIaTdopMm u
NMPOrpaMMHBIX CHCTEM
rJ1y00KOoro o0y4eHust




4.1 IMporpaMmuble mIaThOpMBI 3 OIIK-6-Y1 JI1.3J11.9
JUTSL TITyOOKOro 00y4eHust OIIK-6-B1 IIK- 22
NHC. 3anaun nporao3Hoi 1-31
AQHAITUTHKH.
[Ipumeps! ncnonb30BaHUs
MNHC B 3a1ayax nporHo3Hoi
aHamuTHKH /JIex/
4.2 0TpaboTKa MPaKTUIECKUX 3 10 OIIK-2-Y1
HAaBBIKOB [TPOTPaMMHUPOBAHUS OIIK-2-B1
B cpene Python ¢ OIIK-6-Y1
MOAIKIIFOUeHNEM ONOIHOTEK OIIK-6-B1 IIK-
IITyOOKOTr0 00y4YEHUS 1-31 [IK-1-¥1
(Tensorflow u ap.) TIK-1-B1
ITpoBeneHne oT9ETHOTO
ceMHuHapa C rnpe3eHTanuen
MaTepHasoB, BHITOTHEHHOH
3a ceMecTp 00yJacMbIM
AHAJIMUTUYECKON 1
MPaKTUIECKON pabOThI
Mp/
43 OTpaboTKa mepcoOHATbHBIX 3 OIIK-6-Y1 J1.7
3a/IaHU{, OPUEHTHPOBAHHBIX OIIK-6-B1 IIK-
Ha monrotoBky BKP (B wactu 1-31 TIK-1-VY1
IMOCTAHOBKH 33J1a4H) C TIK-1-B1
UCIIOIB30BaHIEM (II0 BEIOOPY
00y4aromXxCs):
CTaHJAPTHBIX aHATUTHYECKUX
miathopm, ONOITHOTEK
TIPOrHO3HOH aHAJMTHKH,
HEeHPOCETEBBIX MPOrPaMMHBIX
cucrem /Cp/
5. ®OHJ OHEHOYHbIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, 3K3aMEH U T.IT), BONPOCHI IS
CaMOCTOSITEJIbHON MOATOTOBKH
Kon KontponsHoe Iposepsenbie
KM MepONpHATHE HHIIKATOPBL Bormpocs! a7t TOATOTOBKU
KOMITETEHIIUH
KM1 Kypcosas pabora OIIK-6-31;0I1K-2- 1. OcHoBHbIe 3Tans! pazsutus Teopun MHC.
31;I1K-1-31 2. Ucnonp3oBanne MHC npu pa3paboTke HHTEIIEKTyaIbHBIX ar€HTOB.
3. UHC, xak HHCTPYMEHT MOJCITUPOBAHHSI CIIOKHBIX 00hEKTOB ("'BXO/I-
BbIX0A'")
4. Ilepsrunas 06padoTka 1 TpaHC(HOPMAIHS JaHHBIX IIpU pa3paboTke
HEWPOHHOM ceTu
5. CpaBHUTEIBHBIN aHAIN3 COBPEMEHHBIX aHATUTHYCCKUX ITaTPOpM
kiacca Bl
6. Mapmpyruzamus. Pemenne 3a1a4 ontuMHu3aluy Ha rpadax ¢
nomorpro MHC.
7. du3nyeckne aHAJIOTHH B OCHOBE TIOCTPOCHHUS HEHPOCETEBBIX
napagurm. Ceru Xondunga. Ceru APT.
8. Cetun BCTpeyHOro pacnpocTpaHeHusl. BO3MOXXHOCTH UX IPUMEHEHUS
B 3a/1a4ax 00paboTKH 1 aHaAN3a HH(OpMaIn
9. Kaptel Koxonena. OcHOBHBIE 3a/1a4u, pEIIa€MbIE B paMKax
WMHTErPUPOBAHHBIX OM3HEC-TIPUIIOKEHUH.
KM2 DK3aMeH OIIK-6-Y1;0I1K-6- |-

B1;0MK-2-Y1;0IK
2-BI;IIK-1-Y 1;TTK-
1-B1

5.2. Ilepevenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Hasparue [Iposepsiemble
paborsi paborsl HHJMKATOPE! Coneprkaane padoTHI
KOMIIETCHITHH
P1 [IpakTrueckas OIIK-6-Y 1;0IIK-6- | [IpuHUIMIIBI paObOThI ¢ OPUCHBIMU HeHpo-aMynsaTopamu. [Togroroska
pabota Nel B1 nmaHHbIX. CieHapun 00paboTKHM JaHHBIX B paMKkax datamining




P2 [IpakTnueckas OIIK-2-Y1;0IIK-2- | Meroasl cenexinn Hanbomee agekBatupix MHC.
pabora Ne2 Bl Wutepnperaiiys pe3yabTaToB PELICHUs 3a1a4 KiIacCH(DUKAITUH,
KJIaCTepU3aIliK U TIPOrHO3HPOBAHHUS

P3 IIpakTuueckas IK-1-Y1;I1K-1-B1 OTpaboTKa MPaKTHYECKUX HABBIKOB MPOrPAMMHPOBAHUS B CPETe
pabota Ne3 Python ¢ noaxiroueHreM OGUOIHOTEK IPOTHO3HOM aHATUTUKH
P4 IIpakTuyeckas IK-1-Y1;I1K-1-B1 OTpaboTKa MPaKTHYECKUX HABBIKOB POrPAMMHPOBAHUS B CPETIe
pabota Ned Python ¢ moaximouernem 6ubaroTek riryookoro ooyuernus (Tensorflow
1 ap.)

I[TpoBeneHNE OTYETHOTO CEMUHApa C Mpe3eHTaluell MaTepHualoB,
BBITIOJTHEHHOH 32 CEMECTp 00yJaeMbIM aHATUTHICCKOH 1 IIPAKTHISCKON
paboTEI

5.3. OueHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne GI/IJ'IETOB, TECTOB U T.l'[.)

OK3aMeHAIMOHHbIE OMIICTHI IO JUCIHUILUIMHE COIEPIKaT ABa TEOPETHUECKUX BOIPOCA U XPAHATCSA HAa TEPPUTOPUH Kadeapsl

5.4. MeToauka OLIEHKH OCBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

JucruninHa cunTaeTcs OCBOGHHOW IIPU BBITIOJIHEHUH CIIEAYIOIINX YCIIOBUM:

- TeKYIIUH JIEKIIMOHHBIH KOHTPOJIb UMEET MOJIOKUTENbHBIE OLIeHKH ('yI0BIETBOPUTENIBLHO"; "Xoporo"; "oTin4Ho");

- - IPOMEKYTOYHOE M UTOrOBOE TECTUPOBAHHE BBITIOIHEHO C PE3YIbTATAMH:

ot 25 u menee 50 %— «ya0BIETBOPUTENHHO

ot 50 u meHee 75 %— «XOpomIo»

ot 75 1o 100 — %«OoTIHYHO»;

3HaHMs 00YJAIOIIUXCS OLCHUBAIOTCS TIO MATHOAIIIHHOMN MIKaJe OICHKAMH OTIMIHOY», «XOPOII0», KyIOBIETBOPHTEIHHOY» 1
«HEYJIOBJICTBOPUTENEHO.

OLIEHKH «OTIMYHO) 3aCITy)KHBaeT 00yJaromuiics, 00HapYKUBIINK BCECTOPOHHEE, CUCTEMAaTUYECKOE U TIIyOOKOe 3HaHHE y4eOHOro
MaTepHasa, CaMOCTOSITENIbHO BBIMOJIHUBIINI BCE MIPEAYCMOTPEHHBIE TPOrPaMMON 3aJaHHUsl, XOPOLIO YCBOMBLIMN TEOPETHUECKUI
MaTepHaj, akTHBHO paboTaBIIMi Ha TaAOOPAaTOPHBIX 3aHATHAXK, Pa30NPAIOIINICA B OCHOBHBIX HAYYHBIX KOHIIETIIISIX 110 H3ydaeMOH
JUCIUIIIMHE, IPOSIBUBIINI TBOPUECKHE CIOCOOHOCTH U HAyYHBIH MOAXO0/] B IOHUMAHUH U U3JIOKEHUH y4eOHOro MaTepuMa, OTBET
OTJIYaeTcs OOraTCTBOM U TOYHOCTBIO HCHOJIb30BAHHBIX TEPMUHOB, MaTepUall U3JIaraeTcs MocIeA0BaTeNbHO U JIOTHYHO.

OIIEHKH «XOpOIII0» 3aCITy’KUBAET 00yJaroIIHiiCs, OOHAPYKUBIIHUH ITOJTHOE 3HAHHUE YUEOHO-TIPOrpaMMHOT'0 MaTepHaia, He
JIOIYCKAIOIIIH B OTBETE CYIIECTBEHHBIX HCTOYHOCTEH, CAMOCTOSATENEHO BEIITOTHUBIINN BCE IPEAYCMOTPEHHbIE IIPOr paMMON
3aJjaHus1, aKTUBHO paboTaBIIMil Ha 1TaOOPATOPHBIX 3aHATHAX, MOKA3aBLUIMKA CHCTEMAaTHUECKUI XapakTep 3HaHUH MO AUCIUILIMHE,
JIOCTATOYHBIN JUIs HanbHeiiell yaeObl, a Tak)Ke CIIOCOOHOCTb K MX CAMOCTOATENEHOMY IOTIOTHEHHIO.

OIEHKH «YJOBJICTBOPUTEIFHO)» 3aCTyKHBaeT 00yJaroIIHiics, 0OHAPYKUBIINH 3HaHNE OCHOBHOTO yIeOHOro Mateprana B 00bEMe,
HEeoOXOIMMOM IS JanbHeilnelt yueOs! 1 mpeacTosmel paboTsl o Mpodeccuu, He OTINYABIINNACS aKTUBHOCTBIO Ha Ta00PaTOPHBIX
3aHATUAX, CAMOCTOSITENILHO BBIMOIIHUBIINI OCHOBHBIE NMPEIYCMOTPEHHbIE IPOrPaMMOi 3a1aHMsl, OJHAKO JAOMYCTUBILINNA HEKOTOPBIE
TIOTPEIIHOCTH IIPY MX BBHIIIOJHEHUH U B OTBETE HA SK3aMeHe, 00J1aJafoNiii HeOOXOMMMBIMHI 3HAHUSAMH ISl YCTPAHSHUS TTOJ
PYKOBOJICTBOM ITPEIOaBATENS OMYIICHHBIX MOTPEITHOCTEH.

OILIeHKH «HEYIOBIETBOPUTENBHOY BBICTABISETCA 00yJaroIeMycs, 0OHapyKUBILIEMY IPOOeIbl B 3HAHUAX WIIH OTCYTCTBHE 3HAHUI
10 3HAYMUTENBHON YaCTH OCHOBHOTO y4eOHOro MaTepuaa, He BHITOIHUBLIEMY CAMOCTOSATENIBHO IIPEAYCMOTPEHHBIE PO PaMMOii
OCHOBHBIE 33JJaHUSI, TOITYCTUBIIEMY IPUHIIMIIHATGHBIC OIIMOKY B BEITTOTTHEHNH IIPETyCMOTPEHHBIX IIPOrpaMMOH 3aaHui, He
0TpaboTaBIIeMy OCHOBHBIC Ta00pATOPHBIE 3aHATHUS, JOIYCKAIONIEMY CYIIECTBEHHBIE OIIMOKU IIPHU OTBETE, U KOTOPBIH HE MOXKET
HPOJIOIKUTE 00YYEHHE U MIPUCTYITUTH K IPO(eCcCHOHANBHOM AesITEeIbHOCTH 0€3 OMOIHUTENBHbIX 3aHATHIH 110 COOTBETCTBYIOIICH
JVICITUTIIAHE.

Kpureprnu oneHUBaHHS TECTUPOBAHUS:

ot 0 u MeHee 25 % — «Heya0BIeTBOPUTENEHO» ("'HE 3a4TeHO")

or 25 u meHee 50 %— «yIoBIETBOPUTENBHO» ("'3auTeHO"

ot 50 u menee 75 %— «xopormoy ("3aureHo"

ot 75 10 100 — %«otauano» ("3auteHo")

6. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTEH 3arnaBue bubnuoreka WznarenscTBO, roj
JI1.1 | Hecrepos C. A. WHTennexTyanbHbli aHaIN3 DneKTpoHHast OMOIMOTEKa Mockga: HaimonanbHbIH
JlaHHbIX cpenctBamMu MS SQL OTKpBITHIH YHUBEPCUTET
Server 2008 «MHTYHUT», 2016
JI1.2 [ Cesepenc Y. Bsenenue B OnexTpoHHas OHOIMOTEKA Mocxksa: HanmonansHabsii
nporpamMmupoBanue Ha Python OTKpBITHIN YHUBEPCUTET
«MHTYUT», 2016
JI1.3 | Kykosckuii O. U. HudopmarrionHsie DNeKTpOHHAsT OMOJIMOTEKA Tomck: Onb Konrenr, 2014
TEXHOJIOTHUH U aHAJN3 JAHHBIX:
yueOHoe mocodue




ABTODBI, COCTaBUTENH

3arnaBue

bubanoreka

W3naTenbcTBO, TOJ

JI1.4 [MsusHuKOB JI. A, MHTennexTyanbHblil aHaIu3 OnexTpoHHas OHONIMOTEKa Mocxksa: bubnuo-I'mo6yc, 2017
Kpayse b., Kiotu M., | 1aHHBIX B yrpaBieHUU
bane K., llImuar Y. A. | npou3BOACTBEHHBIMU
cucreMamu (TIOIXO/bI U
METO[b1): MOHOTpadus
JI1.5 | Boeiiko O. A. AHanu3 BpeMEeHHBIX PSIO0B U DnexkTpoHHas 6bubnmoTeKka Mocksa, bepnun: upext-
MIPOrHO3UPOBAHKE: TPAKTHKYM Menua, 2019
JI1.6 |IlerpoBuues E. U. BBeznenue B HCKYCCTBEHHBIE Bbubnmorexa MUCuC M.: Uzn-Bo MITVY, 2008
HEeWpOHHBIE CeTH: yueo.
10COOHUE MO JUCILI.
"HeliporexHosnoruu B
ynpasieHun"
JI1.7 | Annaiinun O. MammHHOe 00yJeHre: HOBBIi Bubmmorexa MUCuC M.: AnprinHa [TaGmumep, 2017
HCKYCCTBEHHBIN HHTEIJICKT:
mep. ¢ aHrI.
JI1.8 | Tamymkun A. U. HeiliponHsle ceTH: OCHOBBI bubimorexka MUCuC M.: Topsiuas nunus - Tenexom,
TEOpHH: MOHOTpadusa 2010
JI1.9 [Jlapuonora U. A. CratucTiyecknii aHaIn3 Bbubmmorexa MUCuC M.: Yueba, 2002
JTAHHBIX C TOMOII[BIO MTAKeTa
STATISTICA (N 1692): y4eb.
nocobwue 1o kypcy 'Mupopm.
TEXHOJIOTHH B SKOHOMHKE' JUIsI
ctyn. crei. 060800
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
13) "HelipoceTn 1 HEHPOKOMITBIOTEPHI"
51 https://openedu.ru/course/urfu/PYDNN/
"[TporpaMMHIpOBaHHUE TITyOOKIX HEHPOHHBIX CeTel Ha
Python" Yp®VY
https://openedu.ru/course/msu/PARPROG/
72 | "CynepkoMIbIOTEpHI B apayyieabHas 00padoTka
nauselx" MI'Y umenn M.B.JlomonocoBa
53 | https:/Ims.misis.ru/courses/5304
6.3 IlepeueHs MporpaMMHOro odecneyeHus
.1 |LMS Canvas
I1.2 | SAP (ynasieHHBIH JOCTYII IpeIOCTaBIsIeT 3aKka3uuk - [BS)
1.3 | Python
1.4 |[R Studio
1.5 |MATLAB
I1.6 | Statistica Neural Networks
6.4. Ilepeuenb HH(GOPMANMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 |IlomHOTEKCTOBBIC POCCUIICKUE HAYYHBIC KYPHAJIBI M CTATHH:
N.2 |— Hayunas snexrponnas 6ubnmoreka eLIBRARY https://elibrary.ru/
N.3 |— [lonHOTEKCTOBBIC NETIOBBIC MyOIMKAIMK HHPOPMATSHTCTB M TIPecChl Mo 53 oTpacisam https://polpred.com/news
.4 |— Poccuiickas ['ocynapcTBenHast 6ubmuorexa https:/www.rsl.ru
N.5 |— EnmHoe okHO mocTyma K HHPOpMaHOHHEIM pecypcaM http://window.edu.ru
N.6 |HWuHoctpanusle 6a3pl gaHHBIX (Hoctyn ¢ [P agpecoB MUCuC):
WN.7 |— anaimTHyeckas 06a3a (MHIeKcH nmutHpoBanus) Web of Science https://apps.webofknowledge.com
N.8 |— aHanutHueckas 6a3a (MHAEKCH HUTHPOBaHMs) Scopus https://www.scopus.com/
.9 |— naykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.10 |— HayuHble )XypHaIbl u3narenbctBa Elsevier https:/www.sciencedirect.com/
M.11 |— HOCTyI K MOJTHBIM BEPCHSIM KHHUT M3JaTeNbCTBA Springer Ha aHrmiickoM s3bike https://link.springer.com/

7. MATEPUAJTIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Haznauenune

OcuHarenne




JI-826

VY4eOHast ayTUTOpHS:

JOCKa W MapKepsl, TIepcoHaNbHBIe KoMmbioTepsl OC
Windows ¢ aIMHHHCTPAaTOPCKMMH IIpaBaMH JOCTyNa, C
MPOBOAHBIMU  ceTeBbIMH  mnatamu, ¢ COM-nopramu
KOJIMYECTBOM HE MeHee 6, cereBoe KOMMYHHKAaIMOHHOE
obopymoBaame  CISCO: 6  xommyratopoB U 6
MapHIpyTH3aTOPOB, OOKaTble KaOelmH BHUTas Iapa MpsMbIC U
KpPOCCOBBIE ~ KOIMYECTBOM HE MeHee 12 KaIblH,
KOHCOJIbHBIE KaOenn KOJIMIECTBOM HE MEHEe 6.

UuransHbid 3a1 Ne3 (B)

KOMILIGKT  y4yeOHoW  MeOenun Ha 44  wmecra s
obygaromuxcs, MOV Xerox VersaLink B7025 ¢ ¢pynxuneit
MacmrTabupoBaHus TeKCTOB U wm3o0paxeHmit, 8§ IIK ¢
noctyioM k UTC «Muteprer», DMOC yHHBepcutera
yepe3 JHYHBIN kaOuHer Ha tuatgopme LMS Canvas,
nureH3noHHble porpamMmbel MS Office, MS Teams, ESET
Antivirus.

JIro0oit
MynpTMenuitHas

KOpITyC

YuebHass aymuTopusi TSI TPOBEICHHS
3aHATUN JIEKIHMOHHOTO THIA W/WIA I
MIPOBEICHUS MPAKTUYECKUX 3aHATUI:

KOMIUTEKT ydeOHOH mebenu 10 36 MecT Ui 00yJaroImumxcs,
MyIbTUMEIUHHOE  00OpyAOBaHME, MAarHUTHO-MapKepHas
Jocka, pabouee Mmecto npenomasaTens, IIKc moctymom k
UTC «Unrepuer», DMOC yHuBepcuTeTa 4Yepe3 JUYHBIN
xabuner Ha miatgopme LMS Canvas, IHIEH3HOHHBIC

nporpamMmel MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA JJI51 OBYYAIOIIIUXCA

IMoxroroBka K JIEKIUSIM.

IToxnroroBka K JICKHMOHHOMY 3aHSTHIO BKIIFOYAET BBIIOJIHEHHUE BCEX BUIOB 3aJaHUH, PEKOMEHIOBAaHHBIX K Ka)KIOH JIEKIHH, T.C.
3aJJaHUS BRIIOIHAIOTCS €IIe /0 JIEKIIHOHHOTO 3aHATH [0 COOTBETCTBYIOMIEH TeMe.

B X071€ JeKIMOHHBIX 3aHATUI HE0OX0AMMO BECTH KOHCIIEKTHPOBaHKE yueOHOro MaTepuaa, oopalaTe BHUIMaHUE Ha KaTerOpuH,
(OpMyIUPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX MIIM MHBIX SBICHUH M MPOLECCOB, HAYYHbIE BEIBOJIBI M IIPAKTHYECKHE
pekoMeHanuy. [1pr HeoOXOAMMOCTH 3a1aBaTh PETOAABATEIIO YTOUHSIOIIE BOITPOCHL.

Paborast Has KOHCIIEKTOM JIeKIUH, BaM Bcerna He0OXOANMO HCTIONB30BATH HE TOIBKO YIEOHUK, HO H TY JIUTEPATYPY, KOTOPYIO
JIOTIOJIHUTENBEHO PEKOMEHI0BA JIEKTOp. VIMEHHO Takast cepbe3Hasi, KpOIOTIMBas padoTa ¢ JICKIMOHHBIM MaTEPHaIOM I103BOJIUT
TIIyOOKO OBJIaJIETh TEOPETHUECKHM MaTEPHAIIOM.

ITpu Bceli OMTHOTE KOHCTIEKTHPOBAHHS JIEKIIUN B HE HEBO3MOXKHO N3JIOKHUTH BECh MaTepHal U3-3a JIMMHTA AyTUTOPHBIX YaCOB.
ITosTomy camocTosTenpHast padoTa ¢ yueOHUKaMH, y1eOHBIMHA IOCOOUSIMU, HAYYHOH, CIPABOYHOM JIUTEPATYPOH, MaTepruaiaMu
HepUuofNYecKX n3fanuii u MaTepHeTa siBisercst Hanoonee 3()EeKTHBHBIM METOIOM HOIYYEHHS IOMOTHUTEIbHBIX 3HAHUH,
TIO3BOJISICT 3HAYUTEIHHO aKTHBH3HPOBATh MPOIIECC OBIAICHIS HH(OpMaIHeii, criocodcTByeT 6oree rry0OKOMY YCBOSHHIO
M3ydaeMoro Marepuania, popmupyer y Bac oTHomeHHe kK KOHKPETHOH mpobieme.

Bama camoctosTensHast paboTa MOXKET OCYILECTBIATHCS B ayAUTOPHON M BHEayIUTOpHOH hopmax. CamocTosiTenbHas pabora B
ayJUTOPHOE BPEMs BKIIFOYALT:

CaMocTOSTeNBHYIO PaboTy IO TEOPETHUECKOMY KYpPCY: ayIUTOPHYIO CAMOCTOSITENIFHYIO PaboTy Ha JIEKIIUAX, Pa0OTy C JIEKI[MOHHBIM
MaTepuaoM I10CJIE JICKIIUH, BBIIOIHEHNE JONOIHUTEILHBIX HHANBHIYAIBHBIX 33/IaHUH Ha J1a00paTOpHBIX padoTax.
CamocTosiTenbHast paboTa Ha JIEKIMH BBITIONHACTCS B KOHIIE Ka)KION JICKIIUU 1 3aKJII0YaeTCs B PEIICHNH HEOONBIION 3a1a4H,
TIOCTaBJICHHOH MperrojaBaTeeM [0 MaTepHary IPOYNTAaHHOH JICKITHH.

Pabora ¢ nexnuei BKIo9aeT B ceds TOMOTHEHNE KOHCIICKTA CBEICHUSIMH U3 PEKOMEHJOBAHHOH JINTEPATypPHI (C yKa3aHHEM
UCIIOJIb30BAHHOTO HCTOYHUKA).

B03MOXHBI BEICTYIUICHUSI 00Y4arOIIMXCsl Ha JICKIIUH 110 OTAEIBHBIM BOIPOCcaM 00CYK1aeMol TeMbl (IpopaboTaHHbIE
CaMOCTOSITENTFHO ITO]] PYKOBOJICTBOM TIPEMOIaBaTeNs); COOOMICHNUs 3aHUMAIOT 7...10 MuH. Takue BBICTYIJICHUS TIOMOTAIOT YETKO
BBIPAXATh CBOHM MBICITH, apTyMEHTHPOBAHO U3/1araTh ¥ OTCTaHBaTh CBOIO TOUKY 3PEHUS IIPU OTBETE Ha BOIMPOCHL. CaMOCTOSTENbHOE
U3ydeHHE IIPaKTUYECKOro MaTeprana raHupyercs u3 pacuera 0,3 4 Ha 1 9 neknuu.

Pabora ¢ MaTepnanoM JEKINH, BEITOTHEHHAS Yepe3 OANH-IBa THS MOCIIe e MPOCITYIINBAHHS, TI03BOJISIET BRIICTUTE HESICHBIC
MOMEHTBI, KOTOpEIE HEOOXOANMO THO0 CaMOCTOSITEITFHO Pa300paTh, HOIB3YACh PEKOMEHIOBAaHHBIMHU JIUTEPATYPHBIMH NCTOYHIKAMH,
100 00CyIUTh C MpernojaBaTesieM Ha OmKaiiield KOHCYIbTalllu.

BHeaynurtopHyto camocTosiTenbHYI0 padoty. [lepedens 1abopaTopHEIX paboT, a TAKKe CIIUCOK YUEOHBIX M METOOUIECKHX ITOCOOMH
JUISL 5THX Pa0OT BBIBEIIMBACTCS B TaOOPATOPHN M CTYACHTHI IMEIOT BO3MOJKHOCTE ITOATOTOBUTECS K BRITIOJIHEHHUIO 9THX PalboT.
Hcnonb3yercst nabopaTopHblii mpakTUKyM "PazpaboTka aBTOMATH3MPOBAHHBIX SKCIEPTHBHIX cucTeM". BHeaynuTopHas
camocTosiTelbHast paboTa 1o 1a00paTOPHBIM 3aHATHSAM BKJIIOYAET MOIrOTOBKY K BBHITTOJIHEHHUIO PaboT, 00pabOTKy MOIYdeHHBIX
Pe3yIabTaToB, 3aMINTY PadoT.

IMoaroToBka 3aKiIf09acTCs B 03HAKOMIICHHH C Ha3BaHHUEM, IETbI0 PAOOTHI, OCHOBHBIMHU TEOPETHUECKUMH HOIOKESHUAMH U
METOJUYECKHMH YKa3aHHUSIMH T10 €€ BBITIOJIHCHUIO.




