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AHHOTaIUA

Juciumnvaa «bosbline JaHHBIC» BXOIHWT B 00pPa30BaTENbHYIO IPOrpaMMy BBICIIETO
o0pa3oBaHMs — HporpaMMy OakalaBpHaTa II0 HANPaBICHUIO IIOATOTOBKH/ CIELHAaTbHOCTH
09.03.02 «MHpopmMamoHHbIE CHCTEMBI M TEXHOJIOIMW» HampaBieHHOCTH «MHpopMalnoHHbIE
CHCTEMBI U TEXHOJIIOTHH B Ou3Hece». JIUCIUILIIHA peanu3yercs kadenpoit «Ned2y.

JlucuumivHa HaneneHa Ha (POPMHUPOBAHKE y BBITYCKHHKA CIIEAYIOIMX KOMIETSHIINH:

VYK-2 «CnocobeH omnpeaensTh Kpyr 3ajlad B paMKaxX [TOCTaBJICHHOW LM U BHIOUpAThH
ONTUMAJBHBIE CIIOCOOBI MX PEIICHHS, UCXOAS U3 JCUCTBYIOIUX IPABOBBIX HOPM, UMEIOIIUXCS
PECypCoB U OrpaHUYEHUII»

OIIK-1 «CriocoOeH NpHMEHSATh €CTECTBEHHOHAYYHBIE U OOLIEHH)KEHEPHBIE 3HAHUS,
METO/IbI MATEMATHYECKOTO aHATN3a U MOJCIUPOBAHHUS, TEOPETHICCKOTO U IKCIEPHMEHTAIBHOTO
UCCIIEI0BaHUS B TPO(YECCHOHAIBHON e TEIbHOCTH»

OIIK-2 «CnocoGeH NOHMMAaTh NPUHLUIBI PabOThl COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJOTMH M TNPOTPAaMMHBIX CPEICTB, B TOM YHCIE OTEUYECTBEHHOIO IPOU3BOACTBA, U
UCIIONB30BATh UX NPH PELISHNH 33/1a4 MPO(ecCHOHATBHOM NeATENbHOCTH

IK-1 «CriocobeH BBIIONHATH paOOTHI 110 CO3AAHUIO (MOIU(UKAIINK) H COIPOBOXICHHIO
MH(OPMALMOHHBIX CUCTEM»

[IK-7 «CnocobeH  BbINONHATH  pabOThl 1O  CO3AaHUIO,  PEIAKTHPOBAHHIO
H“H(MOPMALMOHHEIX PECYPCOB M YIIPaBICHUIO HHQOPMAIIMOHHBIME PECYPCaMI»

[MK-9 «CnocobeH NpOBOAUTh aAHATMTHYECKOE HCCIICAOBAHHUE C MPUMEHEHHEM
TEXHOJIOTHH OOJNBIINX JAHHBIX, 0a3HPYIOIIMXCI B TOM YHCIE Ha METOJAX HCKYCCTBEHHOT'O
HHTEJUIEKTa»

CogepxaHue AUCLMIUIMHBI OXBAThIBAeT KPyr BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMU
HAIpaBICHISIMU B OOJIACTU aHANM3a JAHHBIX:! METOJAMH KOHCONMAAIUH M TpaHchopManuu
JAHHBIX, OYMUCTKH M TpenoOpaboTku, MHTe/UlekTyanbHbiM (Data Mining) aHamM3oM AaHHBIX
(OIIK-1). Big Data (bosnbuine naHHBIC) paccMaTPUBAIOTCS KaK TEXHOJOTHS TIOATOTOBKH JTAHHBIX
CBEPXOOJIBIIOro, HEIPEPHIBHO BO3PACTAIOIETO0 00BbEMa, PACHOJIOKCHHBIX B PacIpeleleHHBIX
(haiioBBIX CHCTEMaxX U FOTOBBIX K aHanu3y merogaMu Data Mining u Ou3Hec-aHATUTHKH.

Ilpy BBHIIONHEHUH JIA0OPATOPHBIX PAabOT HCIONB3YETCS aHAIUTHYECKas ILIaTdopma
Loginom, BHecéHHas B peectp poccuiickux mporpamm (OIIK-2). Loginom sBistercst low-code
wiaThopMoi A1 peanu3alny BCeX aHAIMTHYECKHX MPOLECCOB: OT MHTErPALMU U MOJATOTOBKH
JAHHBIX JO MOJCIHPOBAHMUS, PAa3BEPTHIBAHUSA U BHU3YaIU3AIMH, YTO IO3BOJLET c(HOPMUPOBATH
MPaKTHYECKUE HPO(ECCHOHANBHBIC HAaBBIKH aHAIN3a, MOACIMPOBAHMSA, MPOTOTHIMPOBAHHS
uHpopmanmonusix npoueccoB u cucrem (ITK-1, TIK-7, TIK-9). PaccmaTtpuBarorcs mpuMepsl
HCTOYHUKOB, IIOPOXKIAIOMUX OONBIINE TaHHBIE: KIMCHTCKHE TPAaH3aKIMU POSHUYHBIX TOPTOBBIX
cerel, MOOWJIbHBIE YCTpPOMCTBA, OaHKOBCKHME JaHHbIe. VccnemyloTcss METOIbl M alrOpHTMBbI
pelleHns] OCHOBHBIX 3aJaya aHaiau3a OOJBIIMX JaHHBIX: KIacCHM(pUKALMS, KIacTepU3aLus,
acconmarusHble npasmia (OIIK-1).

B mpouecce ocBoeHMS AMCUMIUIMHBI NPOJOIDKAETCS (OPMUPOBAHUE YHUBEPCAIBHON
xomrereHimu YK-2 mpu BbIOOpE ONTUMANBHEIX CIIOCOOOB PEIICHMS NOCTaBICHHBIX 3a1ad C
Y4ETOM UMEIOLHXCS PECYPCOB U OrPaHUUEHHH.

[lpenongaBanue IUCHMIUIMHBI IPELyCMaTpHUBaeT clienyrone (GopMbl OpraHu3aLuu
y4eOHOro ImpolLecca: JEKIHH, 1a00paTopHble paboThl, CAMOCTOATENbHAS pab0Ta 00y4aroIErocs.

[Iporpammoii IUCUMIUVIMHBI MPEIYCMOTPEHBI CIEAYIOUIME BUIbBI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTanus B Gpopme sK3ameHa.

O6mas TpyZOEMKOCTh OCBOCHHS JHUCUUILIMHBI COCTABIACT 5 3a4eTHHIX enuHul, 180
4acoB.

SI3bIK 00yUCHHUS 10 TUCHHUIUINHE «PYCCKUN.

1. IlepeueHb IUIAaHUPYEMBIX PE3YJILTATOB OOYUEHHUS 110 JUCLUIUINHE

1.1. Ienu npernojaBaHus JUCUUILIMHBI — IOJYYCHUE OO0YYAIOLIMMHUCS HEOOXOIMMBIX
TEOPETUYECKUX 3HAHMH B 00ONAcTH aHaiuM3a AaHHBIX, (OPMHUPOBAHME YMEHHH W HABBIKOB B
peLIeHNH NPUKIIAJHBIX 33/1a4 OM3Hec-aHaIMTHKU B acriekte Big Data.

1.2. JlucuuiivHa BXOJAHUT B COCTaB 00s3aTENIbHON 4acTH 00pa30BaTelIbHON MPOrpaMMbl
BeIciIero oopaszosanus (nanee — OI1 BO).

1.3. TlepeyeHb IIaHUPYEMBIX PE3YJILTATOB O0YUEHHUS 110 IUCHHUIUINHE, COOTHECEHHBIX C
IUIaHUpYeMbIMH pe3ysibraTamu ocBoeHus: OI1 BO.

B pesynbrare uM3yueHMsl AMCLMIUIMHBI OOy4aroluiics JIODKEH 00JaiaTh CIeAYIOIUMU
KOMIIETCHIMSAMU WK UX YacTsMU. KOMOETeHIMH U MHIUKATOPBI UX JTOCTHXKEHHS IPHBE/ICHBI B
Tabmuue 1.

Tabnuua 1 — IlepeueHb KOMIIETEHIMI U HHIMKATOPOB X JOCTHIKCHHUS

Kareropus (rpymnma) Kox 1 HaumenoBanue Koz u HanMeHoBaHuE HHIMKATOPA
KOMIIETCHINH KOMIIETCHINH JIOCTHDKCHUS] KOMITETCHIIUN

YK-2 Cnocoben
OMPEAEISTh KPyr
3aj1a4 B paMKax
[TOCTaBJIEHHOM IENTH

U BBIOMPATh
P VK-2.Y.1 ymeTh IpOBOAUTH aHAIIH3
OINTUMAJIbHbIE

YHuBepcabHbIe MOCTaBJICHHOU eI U (POPMYITHPOBATH
P CIOCOOBI MX i (opmymup

KOMIIETEHIIUU 3a/ja4i, KOTOPbIE HEOOXOAUMO PEILHTh IS
pelIeHus, UCXOAs U3
ee JIOCTHKCHUS

JIEHCTBYIOIIMX
IIPaBOBBIX HOPM,
HUMEIOLIHUXCS
pecypcoB U
OTrpaHUYeHUN

OIIK-1 Cniocoben
MPUMEHSTh
€CTECTBEHHOHAYUYHbIC
1 00LICHHKEHEPHBIE

3HAHMUS, METOMBI
’ A OIIK-1.B.1 uMeTh HaBBIKH TEOPETHYECKOTO
MaTeMaTU4ecKoro

O6enpodeccruoHanbHbIe U DKCTIIEPUMEHTAIILHOTO HUCCIIE0BaHUS
aHalu3a u

KOMIICTCHIIUHU 00BEKTOB HpO(l)eCCI/IOHaHLHOI‘/‘I
MOJCIMPOBAHUS,
JACATCIbHOCTHU

TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOTO
HCCIIEI0BaHUS B
npodeccHOHaTbHON
JIeSATEIBHOCTH

OIIK-2 Cnocoben OIIK-2.3.1 3HaTh NPUHIHITBI PAOOTHI
[OHUMATh IPUHIHUIIBI | COBPEMEHHBIX HH()OPMALMOHHBIX

paboThI TEXHOJIOTH U MPOTPAMMHBIX CPEAICTB, B
COBPEMEHHBIX TOM YHCJIE OT€YECTBEHHOIO IPOU3BOAICTBA,
HH(OPMAIMOHHBIX IIPU PEIEHUH 3aa4 IPOeCCUOHANBHOM

OouienpodeccroHaNbHbIE | TEXHOIOTHH 1 JeSITeNbHOCTH

KOMIIETCHIIMH IIPOTPAMMHBIX OIIK-2.VY.1 ymeTb 1€MOHCTPUPOBATh
CpPEJCTB, B TOM YHCIIE | IOHUMAHUE IPHHIUIIOB COBPEMEHHBIX
OTEYECTBEHHOI'O MH(OPMALIOHHBIX TEXHOJIOTUH 1
[POU3BOACTBA, U MIPOrPaMMHBIX CPEJICTB, B TOM UHCIIE

HCIOJIB30BATh UX IPHU | OTCUECCTBEHHOI'O MMPOU3BOACTBA, U
PCIICHUHU 3a1a4 HMCIIOJIB30BATh UX MPHU PCIICHUHU 3aJa4




npodeccHOHaTbHON
JIeSITeNIbHOCTH

npodeccoHaNbHON AesATeTbHOCTH
OIIK-2.B.1 uMeTh HaBBIKY IPUMEHEHUS
COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTH U MPOTPAMMHBIX CPEAICTB, B
TOM YHCJIE OTEYECTBEHHOT'O IIPOM3BOJICTBA,
IpH PEIICHHUH 33734 PO eCCHOHATBHON
JeATeIbHOCTU

OONBIINX JaHHBIX

I1K-9.B.2 BnaneTh npueMaMu pazpabOTKH U
OIIEHKH MOJICJI OOJIBIINX JaHHBIX
T1K-9.B.3 BiazeTh ONBITOM HCIIOJIL30BaAHUS
aHaym3a OOJIBIINX JTAHHBIX, B TOM YHUCIIE C
NPUMEHEHHEM METOJIOB HCKYCCTBEHHOTO
HMHTEJJICKTa

TIK-1 Cnocoben
BBITIOJIHATH PaOOTHI
10 CO3aHUI0

I1K-1.3.1 3HaTb apXUTEKTYpY, YCTPOHCTBO
1 QYHKIIMOHUPOBAHHE HH(OPMALOHHBIX
CHCTEM; CETEBBIE IIPOTOKOJIBI; OCHOBBI
COBPEMEHHBIX ONEPallMOHHBIX CUCTEM;
OCHOBBI COBPEMEHHBIX CHCTEM yIPABICHHS
0a3aMM JaHHBIX; METOJbI 1 HHCTPYMEHTSI

2. Mecto aucuuniauHsl B ctpykrype OI1
JucuunirHa MOXeT 0a3MpOBaThCsl HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00YYaOIIUMHUCS

Py U3YHUCHUH CIICAYIOIIUX NUCHUITIINHL
- «anaBneHHe JAHHBIMIW)),

— «Teopust BeposATHOCTEH U MaTeMaTu4eckasi CTAaTUCTHKAY,

— «Teopus uHpoOpMalMK, JAHHbIE, SHAHHUS.

3HaHI/I$I, TIOJTy4€HHbIC IIpH H3Y4YCHUU Marepualia JTaHHOM JUCHUIUIMHBI, UMCKOT KakK
CaMOCTOATCJIIBHOC 3HAYCHUE, TaK U MOI'YT MCITOJIb30BAaTHCA MPHU U3YUCHUHN APYTUX JUCHUIUIUH:

— «MeTo/1bl HCKYCCTBEHHOTO MHTEILICKTAY,
— «Pa3pabotka 1 aHanu3 TpeOOBaHHI.

3. OO0ObeM U TPYAOEMKOCTh TUCLUITIHHBI
Jlarnble 006 0oOmemM oObeMe MUCHIUILIMHBI, TPYAOEMKOCTH OTICIBHBIX BHIOB y4EOHOM
paboTHI IO TUCIUITINHE (M pacHpeieIeHHE 3TOH TPYLOEMKOCTH 110 CEMECTPaM) IPEACTABIICHBI B

IIpodeccronanpHbie J1s1 cOOpa ¥ OpraHU3alnui XpaHEHHs
pod (MopnduKanum) u A P P a p
KOMIICTCHIIHH OOJIBIINX JAHHBIX
COIIPOBOXKICHUIO
TIK-1.Y.1 ymets pa3pabatbiBaTh
MH(POPMALIMOHHBIX .
creTeM JOKYMEHTALMIO [Tl IOJIb30BaTelel
HH()OPMALIMOHHBIX CHCTEM
[IK-1.Y.3 ymMeTb HCHOJIB30BaTh aIrOPUTMBI
aHasK3a OOJBIIUX JTAHHBIX U
MHTEPIIPETALUH HOITYyYCHHBIX PE3YJIbTaTOB
TIK-7 Cniocoben
BBITIOJHATH PaOOTHI
10 CO3IaHHUI0
A ’ I1K-7.B.3 BiazneTh HaBbIKaMH pa3pabOTKu
pelaKTHPOBAHHUIO o
TIpodeccronasnbHbie Be0-calTOB; pabOThI C OONBIIUMH
UH(OPMALMOHHBIX
KOMIICTCHIUH obbeMamu nH(OpMaLUK; paboThI ¢
pecypcoB u .
CHCTEMOH ynpasieHus: konTeHToM (CMS)
yIPaBICHUIO
nH(OPMALMOHHBIMH
pecypcamu
TIK-9.3.1 3HaTh TeopeTHuecKue u
MPUKJIATHBIC OCHOBBI aHAIN3a OOJIBLINX
JTAHHBIX; THITBI aHAJIN3a OOJIBIINX JAHHBIX,
BH/Ib aHAJTUTHKH
[1K-9.3.2 3HaTh METO/BI HHTEPIPETALIUN
TIK-9 Cnocoben BH3YaJIM3aI[UK OOJIBIINX JAaHHBIX
MIPOBOJIUTH T1K-9.3.3 3HaTh METOABI
aHATUTHYECKOE HMHTEIUICKTYaIbHOTO aHaJIN3a JaHHBIX
HCCIIEeI0BAaHHE C TIK-9.Y.1 ymeTh NpOBOANTH aHATIN3
[IPUMEHEHHEM OOJBIINX JAHHBIX; OCYILIECTBIISAT
Ipodeccuonanbubie TEXHOJIOTUi HMHTETPAIUIO U Peodpa30BaHue JaHHbBIX B
KOMIIETEHLIUA OOJIBIINX JAHHBIX, xo7ie paboT 1o aHaMU3y OOJIBLIMX JAHHBIX

0a3upYIONIMXCS B
TOM YHCITe Ha
MeToaax
HCKYCCTBEHHOTO
UHTEIUIEKTa

I1K-9.Y .2 ymeTb NpoH3BOJAUTH OUUCTKY
JAHHBIX IS IPOBEJCHUS aHANTUYECKHX
pabor

I1K-9.Y .3 ymeTb pemarh 3a1auu
KraccubUKaIiy, KI1acTepU3aluy,
perpeccuu, MpOrHo3UPOBAHMS, CHI)KEHHS
Pa3sMEpHOCTU U PAHXKUPOBAHUS JAHHBIX
T1K-9.B.1 BaageTh HaBBIKAMH MOATOTOBKH
OTYETa 110 pe3yNbTaTaM aHAIUTHIECKUX
paboT ¢ UCHONB30BAHUEM TEXHOJIOTHA

tabuune 2.
Tabnuua 2 — O0beM U TPYI0EMKOCTh AMCLHUIUINHBI
TpynoeMKocTb 10
Buy yueOHOl paboThL Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemkocmeo oucyunIunbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuueckoil n0020Mmo6Ku 17 17
Ayoumopnuie 3auamus, BCETo 4ac. 51 51
B TOM YHCJIE:

neximu (JI), (vac) 17 17

npakTHieckue/ceMunapckue 3amsarus  (I13),

(1ac)

naboparopusie padotsl (JIP), (1ac) 34 34

KypcoBoii npoekT (padota) (KII, KP), (1ac)

JK3aMeH, (4ac) 36 36
Camocmoamenvhasn paboma, Bcero (4ac) 93 93
Buo npomesicymounoii ammecmayuu: 3a4ert,

mdd. 3ager, sk3ameH (3auer, Judd. 3au OK3. OK3.
DK3.*¥%)

- "
TlpuMmeuanue:  kaHaMnaTCKHii 9k3aMeH

4. CopeprkaHue TUCILMILTHHBL
4.1. PacnpeneneHue TpyI0€MKOCTH AUCIMILUIMHEI 10 pa3JeiaM U BHIaM 3aHITHH.
Paznensl, TeMBI AUCIUILIMHEL U UX TPYAOEMKOCTh IIPUBEAEHBI B TabmuIe 3.

Ta6m/1ua 3— Pa3[[€JII>I, TEMbI JUCHUIIJINHBI, UX TPYAOEMKOCTh

Pazuenm, TEMBI JUCUHUILIAHBI

Jlexun
(gac)

113 JIP KIT CPC
(C3) ‘ (gac) ‘ (gac) (gac)




Cemectp 6
Pa3zpen 1. Beenenue B OU3HEC-aHANTUTHKY U OOJIbLINE
JTAaHHBIE
Tema 1.1. TexHoMOrNKM aHATUTUKA JAHHBIX 3 10 25
Tema 1.2. MeToibl OUHCTKH, TIPEAOOPAOOTKH 1
Tpancdopmanuu

Paznen 2. Anaymutrka faHHbIX low-code

Tema 2.1. IMIIopt U3 IpOMBIIIIEHHBIX HCTOYHUKOB
JTAHHBIX 6 8 25
Tema 2.2. TToqMozeH, MpOEeKTUPOBaHHUE O€3 TaHHBIX
Tema 2.3 Busyanu3zauus JaHHBIX

Paszpen 3. TIpukiaaaHble 3aa41 aHATUTHKH OOJIBIINX
naHHbIX. BBenenue B anroputmel Data Mining
Tema 3.1 AccounaTiBHbIE IpaBUIIa

MIPOU3BOHOr0 KoMIIOHeHTa. HacnenoBanue B Loginom. O6HOBNEHNE
1 BOCCTaHOBJICHHE KOH(HUIYpAIH IPOU3BOIHOTO Y31Ia.
INepeomnpeneneHue NPOU3BOAHBIX Y3710B. BusyanusaTops! B
IIPOU3BOJHBIX KOMIOHEHTaX. [IpoeKTHpoBaHKe CBEPXY BHU3.
ITpoektupoBanue 6e3 naHHBIX. IIpuMep: IPOEKTUPOBaHIE OIMOACIN
JUIs pacdeTa cKuAKH. OrpaHUdeHHUs IPOSKTHPOBAHMS O€3 TaHHBIX.
Tema 2.3. Buzyanuzarms JaHHBIX

Busyanu3zanus u OusHec-aHanuTHKA. Llenm u 3aa4u BU3yaanu3aru.
Otansl Bu3yanu3anuy. Metozs! Bu3yanu3anuy. Busyamzarop
Craructuka. Busyanuszarops! obuiero HazHaueHus. TaOuuubl.
I'paduku. Jlnarpammer. Kpyrossie quarpammel. ['uctorpaMmel.
Busyanuzarop "{uarpamma". CI0KHBIC BU3YalIU3aTOPBI O0LIEro
HasHaueHusi. OLAP-ananus. I'eorpaduueckue kaprol. TemioBsie
kapTbl. [Tnockoe nepeBo. narpamma cBszeit. O0naKko Teros.
ITy3sippKoBast quarpamma. Jluarpamma paccesiHust. Busyanusarop
OLAP-ky6.

Tema 3.2 Knacrepu3anus 8 16 43

Tema 3.3 Knaccuduxarms

Tema 3.4 Perpeccust

Uroro B cemectpe: 17 34 93
Hroro 17 0 34 0 93

[pakTuueckas MOATOTOBKA 3aKIIOYAaeTCs B  HEMOCPEACTBEHHOM  BBINOJIHEHHU
OoO0y4alOlIMMKCS  ONPEJCIICHHBIX  TPYIOBBIX  (DyHKUMiA,  CBsI3aHHBIX C  Oym;yluei
npodecCHOHANTBHOI ASSITEIBHOCTBIO.

4.2. CopepskaHue pa3JesIoB M TEM JICKIIMOHHBIX 3aHATHH.
CopneprkaHue pa3aeioB U TeM JICKIMOHHbIX 3aHATHI PUBEACHO B TabiuIe 4.

Ta6111/1ua 4 — COI[Cp)KaHI/IC pasacyioB U TEM JICKHMOHHOT'O 1HUKJIa

3 Paznen 3. [Ipukiaansle 3a1a4y aHATUTUKHY OONBIINX JaHHbIX.
Beenenue B anroputMsl Data Mining

Tema 3.1. ANTOpUTM MOUCKA aCCOLMATHUBHBIX MPaBUII.

Tema 3.2. Knacrepusaiust JaHHBIX.

Tewma 3.3. Knaccudukanust.

Tewma 3.4. Perpeccusi.

4.3. Tlpaktuyeckue (CeMUHApPCKKE) 3aHATUS
TeMbl IPaKTUYESCKUX 3aHATHH U UX TPYIOSMKOCTb IIPUBEJCHBI B TA0IMIIE 5.

Ta6111/1ua 5— HpaKTI/I‘ICCKI/IC 3aHATUS U UX TPYAOEMKOCTh

HOMep paszaeiia HazBanue u COoZCpKaHUC pa3aeioOB U TEM JICKIIMOHHBIX 3aHATHI

1 Pasnen 1. BBenenue B OM3HEC-aHANUTHKY M OOJIBIINE TAHHBIC

Tema 1.1. TexHOTOrUM aHAMTUKK JAHHBIX

Ananu3 nanHbIX. TexHonorun OuzHec-aHaMMTHKH. [IpuKiIaHbIe
3a1a4yu OU3Hec-aHAMUTHKH. AHamuTHYecKue mwiaThopmsl. Coop u
HHTerpamus JaHHbIX. KOMIIOHEHTBI KOpropaTUBHOH HH(QOPMaHOHHO
(abpuku. Cuctemsl ynpasieHus JaHHbBIMH. [IpeoOpa3oBaHne JaHHBIX.
Tema 1.2. MeTozibl OUHCTKH, TPEROOPAOOTKH U TPaHCHOPMALIMI
O6miue cBeIeHNs 0 METO/IaX OYHCTKH JaHHbIX. OLeHKa KauecTBa
naHHbIX. OuibTpanust qaHHbIX. OOpaboTKa 1yOIMKAaTOB U
npotuBopednii. OOHapy)XeHHE U HCKIIOUSHHE AaHOMAbHBIX 3HAYCHHH.
BoccTaHoBIICHHE IPOITYICHHBIX 3HAUCHHIA.

IToaroroBka JaHHBIX B aHATUTHYECKHX CUCTeMax. TpaHcdopmanus
JIAHHBIX B aHAJIMTHYECKUX cucteMax. KommonenTs! «I'pynmnupoBkay,
«[lata u Bpemsi», «KBaHntoBanue», «Cxonp3suiee okHO», «Kpocc-
Tabnuna». OCHOBBI PETYJIAPHBIX BEIpaKeHHH. CHHTAKCUC PETYISPHBIX
BhIpakenui Perl.

U3 Hux Ne
Ne | Tewmsl npaktuueckux | Dopmel mpakTudeckux | TpymoeMKOCTb, |NpakTHYECKOM |pasaena
n/n 3aHSITHH 3aHIATHI (gac) TIOJITOTOBKH, | TUCIIUAIT

(gac) JIUHBI

YyeOHBIM IUIAHOM HE HPESYCMOTPEHO

4.4. JlaGopaTopHble 3aHATHS
TeMbI Ta0OPaTOPHBIX 3aHATUH U UX TPYJOEMKOCTb IIPUBE/ICHBI B TabIuIe 6.
Tabnuua 6 — JlabopaTtopHbIe 3aHATHS U UX TPYJIOEMKOCTh

2 Pazznen 2. Ananutika gaHabix low-code

Tema 2.1. IMIOpT 13 IPOMBIIUIEHHBIX HCTOYHUKOB IAHHBIX

V3en umnopra Excel-¢aitn. Hactpoiika ummnopra. Mcnons3oBanue
MOJKJIIOYEHHUS B ClieHapuu. Y3en umnopra basza nanubix. BusyanbHblit
nnrepdeiic nmnopra. Imnopt ¢ nomonipio SQL. ITepemennbie B SQL-
3ampoce. YreHne nepemeHHbIX u3 b1,

Tema 2.2. [Toxmozenu, IpoeKTUpoBaHKe 0e3 JaHHBIX

HpOI/I3BOZ[HI)Ie KOMITOHECHTHI. HpOI/IBBOIlHLIC Y3JIbI. C03ZlaHPIe

U3 Hux Ne
Ne HaumeHoBanue 1ab0paTOpHBIX paboT TpynoemKocTs, | MpaKTHIECKOi | pasaeia
n/n (dac) MOJATOTOBKH, | AUCITUII
(aac) JIHBI
Cemectp 6
1 | OcHoBsl pabotsl B Loginom. Crienapuu. 2 1

DKcropt ¥ UMINopT AaHHbIX. HacTpoiika
noprtoB. Komnonents! Kanbkynarop, ®uistp
ctpok, CopTUpOBKa.

2 | Crpykrypusanus cueHapus — [loamonaenu. 2 1 2
[IpoextupoBanue 6€3 NaHHBIX: IEPEMEHHbIE
napametpusanus. KoMnoHeHTs
['pynnupoBka, YcaoBue, 3amMeHa.

3 | Oboramenue naHHbiX: ClusHue, 2 1 1
Coenunenue, Jlononuenre, O0beIUHEHUE.




Kommnonents! lata u Bpems, Tabauua B
nepemeHHble, KBaHTOBaHME.

BI/I3yaIII/I33.I_II/I$I JaHHBIX. AHanuTuyeckas
OTYCTHOCTD.

DopmanbHBIN S3BIK TOUCKA M MAHUITYJISLUN B
OOJIBILIMX MACCHUBAX AAHHBIX: PETYIISIPHbIE
BBIpaKCHUSI.

Tpaucdopmanust qaHubIX. [IpakTHueckas
3anaya | - bannbHas CKOpUHIoBas Kapra.

5. TlepedyeHb yueOHO-METOANYECKOTO 0OECIIeYCHHS
IUISL CAMOCTOSITEIBHON paboThl 00yUYaroNIMXCs O TUCIUILIHHE (MOIYIIIO)
Y4eOHO-MEeTOANIECKHE MaTEepUaIbl IJIsi CAMOCTOSITENBHOM paboThl 00YyYaroIMXCs yKa3aHbI B
ma. 7-11.

6. IlepedyeHb NEYaTHBIX U IEKTPOHHBIX YYEOHBIX N3TaHUN
[epeueHp nmeyaTHBIX U AIEKTPOHHBIX YUeOHBIX U3IaHUI MPUBEICH B Ta0muLe 8.
Ta6mmma 8— [lepeueHp ne4YaTHBIX M 3JICKTPOHHBIX y4EOHBIX H3JaHUI

[Ipon3BoaHBINH KOMIIOHEHT MHOTOKPATHOTO
ncnonb3oBanus. [IpakTuueckas 3amava 2 —
AHaJiu3 4eKOB B PO3HUYHOM CETH.

KomuuecTBo 9K3eMILIIpOB B

Ouncrka u npegodpadorka. [IpakTnueckas
3aava 3 — O4ncTKa 1 HOpMaJIM3aIusl.

KOHCOHI/IL[aI_II/IH JAaHHBIX. MMHOpT JaHHBIX U3
TPOMBILNIJICHHBIX UCTOYHUKOB.

10

Data Mining: AccoupnaTiBHbIE TIpaBuIIa.
[eHepariyst IpaBHII, HHTEPIPETALIS,
BU3yaJIH3alMsl Pe3yJIbTaTOB.

11

Data Mining: Kiracrepuzanus. IIpakrudeckas
3amada 4 - CerMeHTays KJINeHTOB
TEJIEKOMMYHUKaLIMOHHON KOMIIaHUU.

12

Data Mining: Knaccuduxanust.
[Ipaktiueckas 3amada S — ABCu XYZ
aHaIN3

[lp/ Bubnumorpaduueckas ccbuika Oubmorexe
URL agpec (KpoMe 3NIeKTPOHHBIX
9K3EMILISIPOB)
519.6/.8(T'YAII) AmnzipoHos, Cepreii AjieKcaHIpoBHY. 119
A 66 Mojenu 1 METOIbI B CHCTEMAX

MOJJICPIKKH TIPUHSATHS PELICHHUH
yuedHoe nmocodue / C. A. AHAPOHOB ;
C.-Tletep0. roc. yH-T a3pOKOCM.
npubdopoctpoenusi. - CII6. : U3a-Bo
I'VAIL 2008. - 176 c. : puc., Ta6u. -
Bubmuorp.: c. 173 - 175 (54 Hazs.). -
ISBN 978-5-8088-0374-9 : 70.00 p. -
TexcrT : HeocpeICTBEHHBIN.

13

Data Mining: Perpeccusi. [IpakTryeckas
3amayda 6 - [IporuozupoBanue Npoaaxu
00BbeKTa HeIBIKUMOCTH Ha OCHOBE
JIOTUCTUYECKON perpeccuu.

https://znanium.com/catalog/ | AHanu3 JaHHBIX ¥ IPOLIECCOB:
product/350638 Vyebnoe nocobue / bapcersiH A.A.,
Kynpusinos M.C., Xonox U.U. -
CII6:5XB-ITerepOypr, 2009. - 512 c.
- ISBN . - Tekcr : 21€KTPOHHBII.

Bcero

34

17

4.5. KypcoBoe npoekTrpoBaHKe/ BBITOIHEHHE KypCOBOM pabOoThI

YueOGHBIM [IAHOM HE IPESYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00ydJaromuxcs

Buawl camocTosiTenbHOM pa6OTI)I " €€ TPYAOCMKOCTbD ITPUBC/ICHBI B Ta6HI/IHC 7.

Tabnuua 7 — Buasl caMoCTOSITENbHON paboThl U €€ TPYAOEMKOCTh

. Bcero| Cemectp 6,
Bua camocrositensHON paboTh
qac qac
1 2 3
M3ydeHue TeopeTHIecKoro Marepuaia
40
nmuctminael (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3aganus (PI'3)
Beinonnenue pedepara (P)
IloaroToBka K TeKyleMy KOHTPOIIO 13
ycneBaemoctH (TKY)
Jomamnuee 3aganue ([13)
KontponeHsle paboTsl 3a0unnkos (KP3)
TloaroroBka k npomexyrounoi arrectauun (ITA) 40
Bceero: | 93 93

https://znanium.com/catalog/ | Jleckosen, }0. AHanu3 Gonbinx
product/1027845 Habopos ganHbIX / FOpe Jleckoselr,
Amnann Papxapaman, xeddpu .
VYabpmad ; mep. ¢ aHriI.
A.A.CnunkuHa. - Mocksa : JIMK
IIpecc, 2016. - 498 c. - ISBN 978-5-
97060-190-7. - Tekcr :
JJIEKTPOHHBIN.

7. IlepedeHb IIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HuH(pOPMaLMOHHO-TEIEKOMMYHUKALIMOHHON ceTH «IHTepHeT»
[Mepeuens JNMEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(OPMALMOHHO-
TEJIEKOMMYHHUKAIMOHHOH cetn «MHTepHeT», HEOOXOIUMBIX JUIS OCBOCHHS HCILHIIIMHBI
npuBeieH B Tabmuie 9.

Tabmuua 9 — IlepeyeHb 9NEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HMH(OPMAIIMOHHO-
TEJICKOMMYHUKALMOHHO# ceTH «MHTepHEeT»
URL agpec HanmenoBanue

https://help.loginom.ru/userguide/#loginom- | Loginom — pyKoBOJCTBO HOJB30BaTeNEH
%E2%80%94-rukovodstvo-polzovatelya




8. IepedeHp MHGOPMALIMOHHBIX TEXHOIOTHI
8.1. IlepeyeHp mnporpaMMHOTO OOECIICUEHHs, HCIIOJIB3YyEMOTO0 IIPH OCYLIECTBICHUU
00pa3oBaTeNbHOTO Tpoliecca M0 AUCIUILIIHE.
[epeuenp KCOIB3yEeMOro MPOrpaMMHOro obecrieueHus npeacrasiieH B Tadnuie 10.

Tabnuua 10— Iepeuenp nporpaMMHOro obecrieueHus

Tabnuua 14 —Kpurepun onieHKH ypoBHS CHOPMHUPOBAHHOCTH KOMITETEHIMI

Ne /it HaumenoBanue

1 Amnanutnueckas mardopma Loginom. Becrutataas Bepcust s HEKOMMEPYECKOTO
ucnonb3oBauss Community Edition
https://loginom.ru/?_ga=2.141838138.988103975.1592928053-
409674285.1589973143

8.2. Ilepedyenn HH(OPMAIIHOHHO-CIIPABOYHBIX CHCTEM,HUCTIONb3YEMbIX npu
OCYILIECTBICHUH 00Pa30BaTEILHOTO MpolLiecca 1Mo AUCHHUILINHE

[lepeuenp wuCHONB3yeMBIX HMH(POPMAIMOHHO-CIPABOYHBIX CHCTEM MPEACTABICH B
Tabuie 11.

Tabnuua 11— IlepeueHp nHPOPMALTMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaunmenoBanue

1 DHUMKIONE s 0 OU3HEC-aHAN3Y
https://wiki.loginom.ru/?_ga=2.204220440.988103975.1592928053-
409674285.1589973143

9. MatepuansHo-TexHHYeCKas Oa3a
CoctaB  MaTepHAIBHO-TEXHMYECKOH  0a3bl, HEOOXOIUMOM Ui  OCYIIECTBICHHS
00pa3oBaTebHOTO Ipolecca 0 AUCIUILINHE, TPEACTaBIICH B Tadauiel 2.

Ta6mmna 12 — CoctaB MaTepHaIbHO-TEXHHIECKON Oa3bl

Ne HanmeHoBaHHEe COCTaBHOM YacTH Homep aynuropuu
/o MaTepUabHO-TEXHUYECKOW 0a3bl (TIpu HEOOXOAUMOCTH)

MynbsTUMeaUiiHas JIEKIUOHHAS ayIUTOPHS

OneHka KOMIETCHII X N
F——— ApaKTePHCTUKA CHOPMUPOBAHHBIX KOMITCTCHIMI
— oOyuatonuiics T7yOOKO M BCECTOPOHHE YCBOHJ IPOTPAMMHBIN
Mmarepuai,
— YBEPEHHO, JIOTHYHO, ITOCJISIOBATEILHO M TPAMOTHO €r0 H3JIaraer;
[ —ONMpAsCh HAa 3HAHMA OCHOBHOM M JONOIHHTEIBHOM JHMTEPATyphI,
GATTCHOY TECHO TPHBA3BIBACT YCBOCHHBIC HAYYHBIC MOJOKECHHS C HPAKTHYECCKOM
JIeATENbHOCTBIO HAIIPABJICHUS;
— yMeJI0 000CHOBBIBAET M ApTYMEHTHPYET BbIIBUIA€MbIC UM HJIEH;
— JIENaeT BEIBOABI M 0000IIEHN S
— cBOOOJIHO BJIAJICET CUCTEMOM ClIeMaIM3UPOBAHHbIX NOHATHI.
— oOyyaromuiics TBEpAO yCBOMI IPOrpaMMHBII MaTepHal, rpaMOTHO U
M0 CYLIECTBY H3JaraetT ero, ONHPaschb Ha 3HAHUS OCHOBHOM
JIMTEPATYPBI;
«&opomoN — HE JIONYCKAeT CYIECTBEHHBIX HETOUHOCTEH; 3
— YBS3bIBACT YCBOCHHBIC 3HAHUS C IPAKTHYECKOH JAESITEIBHOCTHIO
(«3AUTCHO»
HaIpaBJICHUs;
— apryMEHTHPYET Hay4HbIe TOJI0KCHUS;
— JIeNaeT BLIBOABI M 0000IIEHN S
— BJIJICET CUCTEMOH CICLMAIM3UPOBAHHBIX MOHSITHH.
— o0y4aronuiicss yCBOWII TOJIKO OCHOBHOW IMPOrPaMMHbIH MaTepHa,
[0 CYLIECTBY HM3JIaraeT ero, OMMpasch Ha 3HAHHS TOJBKO OCHOBHOM
JIMTEPATYPBI;
— JIOMYyCKAeT HeCYIIECTBEHHbIC OLIMOKH U HETOYHOCTH;
«YJIOBIICTBOPHUTEIIHHOM .
GAUTCHOY — UCTIBITBHIBACT 3aTPYIHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAHWI
HAaIpaBJICHUS;
— c11a00 apryMEHTUPYeT Hay4HbIE MOJIOKEHUS;
— 3aTpyaHsiercs: B GOpPMYJIUPOBAHUU BBIBOJOB U 00001ICHNIT;
— YaCTHUYHO BJIAJIEET CUCTEMOH CIELMAIM3UPOBAHHbIX MOHSTHH.
— oOyuaronuiicss HE YCBOMJ 3HAYMTENIBHON YacTH MPOrpaMMHOIO
Marepuana;
— IOIlyCKaeT  CYLICCTBEHHbIE  OMMOKA M  HETOYHOCTH  IIPU
«HEY/IOBJICTBOPHTEIILHO ”
«HE SATTCHOY paccMoTpeHHH poblieM B KOHKPETHOM HalpaBJICHNH; )
— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MIPUMCHEHUH 3HAHUIA,
— HE MOXKET apryMEHTHPOBATh HAYYHBIE ITOJOXKEHHUS;
— He (popMyIHpyeT BEIBOAOB M 0000IIeHUH.

2 | KomnbloTepHslii Ki1ace

10. OueHo4HBIE CpeaCTBa VIS IIPOBEACHHUS IIPOMEKYTOUHON aTTECTANH
10.1. CocTaB OLIEHOYHBIX CPEACTBIJII MPOBEIACHUS NPOMEKYTOUHOM AaTTeCTaluu
00ydJaromuxcs 10 JUCHUIUIMHE NpUBEIeH B Taduie 13.

Tabnuua 13 — CocraB OLIEHOYHBIX CPEICTB IS IPOBEACHUS IPOMEKYTOYHOM aTTeCTAIMU

10.3. TunoBble KOHTPOJIBHBIE 3aJaHUS WIIM UHBIE MATEPHAIIBL.
Bompocs! (3anaun) Ai1s 3k3aMeHa NpecTaBiIeHsl B Tabmuue 15.

Tabnuua 15 — Bonpocs! (3a1auun) As1st 9K3aMeHa

Buz npoMexxyToyHOH aTTecTalun [TepeyeHp OLIEHOUHBIX CPEICTB

DK3aMeH CnHcOK BOIPOCOB K IK3aMEHY

10.2. B kauecTBe KpUTEpPHUEB OLECHKA YypOBHSI cHOpMHUPOBAHHOCTA (OCBOCHHS)
KOMIIETCHIMI O0YYaloUMMHCS MPUMEHSETCSl 5-0aiuibHasi 1IKajda OLUCHKH C(HOPMUPOBAHHOCTH
KOMIICTEHIIMH, KOTOpasi mpuBe/icHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIONB30BATHCS
100-0anipHast — mKaja — MOAYJIbHO-PEHTHHIOBOM  CHUCTEMBl  YHHBEpPCHUTETa,  IpaBUIia
HCIIOJIb30BAHUS KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOLIMM JIOKAIbHBIM HOPMATHBHBIM aKTOM
T'YAIL

Ne /it [lepeuens Bompocos (3a1a4) I 3K3aMeHA Kon
HWHAMKATOpa
1 TexHomoruu OM3HEC-aHAIMTUKK U OOJIbIINE JaHHBIC YK-2.V.1
JK¥3HeHHBIH UK aHATUTHYECKUX IpoekToB Big Data. OIIK-1.B.1
WuTerpauus, noAroToBKa, OYMCTKA, aHATIHU3, HHTEPIIPETALIMS.
Ocobennoctu 3a1a4 ¢ Big Data.
3 AHnanutnyeckue miathopMsl OIlK-2.3.1
4 Texnomorun KDD u Data Mining OIIK-2.V.1
5 TexHONOrMM NOATOTOBKU JAHHBIX K aHAJIN3Y OIIK-2.B.1
6 IToxroroska naHHbBIX K aHaMH3Yy. OCOOEHHOCTH JaHHBIX, TIK-1.3.1
HAKOIUICHHBIX B KOMIaHusaX. GopMann3anus JaHHBIX.
Mertozbl cOopa JaHHBIX.
7 OT4YeTHOCTH M BU3yaIM3alysl JAHHBIX B AHAJTUTHYECKUX TIK-1.Y.1




iatopmax

8 AcconuaTtuBHble npasuia. Haznauenue. [lpumepst IIK-1.¥.3
HCHONB30BaHNs. ba3oBele moHsATHA. MeToIbI ToncKa
ACCOLMATHUBHBIX NPaBUII. METPUKN acCOLMATUBHBIX PABUII.
MuTtepnperaliyst acCOLUMATHBHBIX MPaBHIL.

IIpumepHsIii epeyeHb TeM ISk KypcOBOro MPOEKTUPOBAHMUS/BBIIOIHEHHS

Ne i/ .
KypCOBOii pabOTbI

VYueOHBIM [IAHOM HE NPEyCMOTPEHO

9 TlonroroBka qaHHbBIX K aHamU3y. OCOOCHHOCTH JaHHBIX, T1K-7.B.3
HAaKOIUIEHHBIX B KOMIaHusAX. dopMann3anms 1aHHBIX.
Mertozbl cOopa AaHHBIX. MeToAbI Ipe/i NOATOTOBKH JaHHBIX.

10 TpeboBanus k 1aHHBIM. POPMBI TIPEICTABICHHS 1aHHBIX. T1K-9.3.1
Tune! wkan. MapopmatuBHOCTS naHHBIX. [IpencraBieHue
HabopoB naHHEIX. OCOOCHHOCTH OOJIBIINX TAHHBIX.

Bompocsl st TpOBeieHHsT MPOMEXKYTOYHOH aTTecTallid B BHAE TECTHPOBAHHS
npeAcTaBieHs! B Tabmue 18.

Tabnuua 18 — [puMepHsIii epedeHb BOIPOCOB ISl TECTOB

Kox

Ne /nm ITpumMepHsIii nepedeHb BOIPOCOB Il TECTOB
UHJMKaTOpa

11 Busyanusanus nanHbIX. Busyanusaropsl obmero HazHayenus | I1K-9.3.2
u cneunanusupoBaniblie. OLAP-ananuz. Busyanuszatopst
OLICHKHU KauecTBa MOJEIHPOBaHUs. Bu3yausaTopsl,
HHTEpIpETAIHH pe3yIbTaToB aHanu3a. KoHnemnus anammsa
naHHbIX k. ThroKH.

He npexgycmotpeno

[lepedyeHb TeM KOHTPOJIBHBIX Pa0OT MO IUCUUIUIMHE OOYYaIOLIIMXCS 3a04HOH (HOPMBI
o0yueHwus, peacTaBieHbl B Tabuuie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

12 AccouuaTtuBHble npasuia. Haznauenue. [Tpumepsr IIK-9.3.3
HCHONB30BaHNs. ba3oBele moHsATHA. MeToIbI ToncKa
ACCOIMATHUBHBIX IPaBWI. METPUKH aCCOLMATUBHBIX ITPABUIL.
MuTtepnperaliyst acCOUMATUBHBIX IPABUIL.

Ne /i IlepeueHb KOHTPOJIBHBIX PpaboOT

He npeaycmotpeno

13 TpeGoBanust k 1aHHBIM. DOPMBI MIPEACTABICHUS AAHHBIX. T1K-9.V.1
Twurer mwkan. TapopMaTuBHOCTE NaHHBIX. [IpencraBnenne
HabopoB naHHEIX. OCOOCHHOCTH OOJIBIINX TAHHBIX.

14 OuncTtka ganabeix. OleHKa KauyecTBa JaHHBIX. MeTo bl T1IK-9.Y .2
OLIEHKH Ka4yecTBa JaHHBIX. DmibTpanus faHHBIX, 00paboTKa
JyOJMKAaTOB U IPOTUBOPEYHid. BhIsIBIICHHE aHOMAIBHBIX
3HayeHni. CokpalieHue pasmMepHocTH qaHHbIX. CoKpalieHne
Yyclia IPU3HAKOB U 3amuceil.

15 Knactepnsiit ananuz. @opManabHOE ONMCAHUE aJrOPUTMa IIK-9.V .3
Kjactepu3anyu. TUnbl KITacTEpPHBIX CTPYKTYp. Mepbl
cxozcTBa. MeTo/ Il OIpeeNICHNs] pACCTOSHHUS MEXKITY
Knacrepamu. Mepapxudeckue MEeTo bl KlacTepH3aluu.
Aunroputmsl k-means u g-means. EM- knacrepusanusi.
Kiacrepu3zanus kareropuanbHbIX JaHHBIX. AJITOPUTM

CLOPE.
16 AHanuTu4eckas OTYETHOCTh M BU3YaAJIM3aIMsl JaHHBIX. T1K-9.B.1
17 AHcaM0i Moziesielt B aHauTHKE. [IpiMep COBMECTHOTO IIK-9.B.2
ucroap3oBanusg ABC u XYZ Mojeneii aHaiauza.
18 AHanuTu4eckas nupamMuIa aHaTUTUKU. IHCTpyMeHTHI IIK-9.B.3

aHaNIUTUKK JaHHBIX. COBPEMEHHOE MTOHSTHE aHaJIN3a JaHHBIX.
OCo00OEHHOCTH 3a71a4 HOBOT'O THIIA.

Bomnpocs! (3agaun) s 3adera / audd. 3auera npeacTasieHsl B Tabnuie 16.
Tabumma 16 — Borpocs! (3aaun) s 3aueta / qudd. 3agera

Kox

Ne i/ Ilepeuensp BompocoB (3amay) mis 3adera / audd. 3auera
P P (sana) 1 ndd HHHKATOpa

YueOHBIM [UIaHOM HE IPESYCMOTPEHO

Ilepeuenp TeM sl KypcOBOrO MPOCKTHPOBAHMS/BBIOIHEHHS KypCOBOH paboThI
npeAcTaBieHsl B Tabuie 17.

Tabnuua 17 — [lepeyeHs TeM Ui KypCOBOTO HPOEKTHPOBAHHUS/BBITIONHEHHUS KYPCOBOW paboThI

10.4. Meroauueckue  Marepualbl,  ONPEACIAIONAE  HPOLEAYPHl  OLEHWBAHHS
MHIMKATOPOB, XapaKTePU3YIOIMX JTambl (OPMUPOBAHMS KOMIIETCHLHMH, coaepxkaTcs B
JIOKaNbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYIOIIMX HOPSIOK M IPOLEAypy
TIPOBEJICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXXYTOYHOM aTTecTalluil 00yJaromuxcst
T'YAIL

11. MeTtonuueckue YKa3zaHus OJist 06y‘IaIOHII/IXC$I 110 OCBOCHHUIO TUCIIUITIIMHBL

11.1. Meroauueckue ykazaHus [Jiss OOY4alOIIMXCS II0 OCBOCHHUIO JICKIIMOHHOTO
Marepuaa.

OCHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuala — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
riy0OKoe M SCHOE H3JIOKEeHHE ydeOHOro marepuana. HasHadueHne COBPEMEHHOH JCKUHMH B
paMKax AMCUMIUIMHBI HE B TOM, 4TOOBI MOJYYHUTHh BCIO MH(OPMALHMIO IO TEME, a B OCBOCHHHU
(yHIaMEeHTANBbHBIX [POOJEM JAMCUHUIUIMHBI, METOJO0B HAay4HOrO IMO3HAHMS, HOBEHIIHX
JOCTIIKEHHI Hay4HOW MbIciu. B yueGHOM mpolecce JEKIHUs BBIIOIHAET METOAOIOTHYECKYIO,
OpraHu3alMOHHYI0 ¥ WH)OPMALMOHHYIO QyHKIHH. JIKIMs pacKpbIBaeT MOHSTHUHBINA armapar
KOHKPETHOH 00nacTu 3HaHUs, €€ NpoOJeMbl, JaeT LIENbHOE MPEACTABICHHE O IUCLUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYIUMHU JUCHHUILUTHHAMH.

Ilnanupyemble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOIO MaTepHaa:

— TIIONYYeHHWE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIpPE/EIISIETCS LIEJICBON YCTAaHOBKOW K KaXK/I0H KOHKPETHOH TeMe;

—  TIOJIy4EHHE OIbITa TBOPYECKOM pabOThl COBMECTHO C MPENOIaBATENEM;

— pasBuTHE NPO(ECCHOHANBHO-JENOBBIX  KAa4yecTB, JIIOOBM K  HpeIMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOTO MBILIICHHSI.

— MosIBJIEHHE HEOOXOIUMOro HHTEpeca, HEOOXOAUMOro Il CaMOCTOSITEIIbHOM PaboThI;

— TONyYeHHE 3HAHHH O COBPEMEHHOM YPOBHE pa3BHTHSI HAayKH U TEXHHKH U O
[POTHO3€ WX Pa3BUTHUS Ha OJIHIKAMIINE TOIbI;

—  Hay4HThCSl METOAMYECKH 00pabarhiBaTh Marepuas (BBIICIATH TJIaBHBIE MBICIH U
MOJIOXKEHHS, TMPHUXOIUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATH HUX B  Pa3IdYHBIX
(hopMyITHpPOBKaX);

—  IMOJyYeHHE TOYHOTO MOHUMAHHS BCEX HEOOXOIUMbIX TEPMUHOB U HOHSTHIA.




JlekoHHBIH ~MaTepHam MOXKET CONPOBOXKAATHCS JEMOHCTpalUueil cnaigoB U
HCIOJIb30BaHUEM DAa3JaTOYHOr0 MaTepuaja IpH HPOBEJCHHH KOPOTKHX JHMCKYCCHH 00
0COOCHHOCTSX MPUMEHEHHS OT/EIbHBIX TEMATUK MO JUCLIMILIHHE.

CrpyKTypa npeocTaBaeHus JEKIIMOHHOTO MaTepuara;

— BerynutensHas 4acTb ONpEAENseT Ha3BaHHE TEMBI, [UIAH H 1IeJIb JICKIHY;

— B OCHOBHOIi 4acTu peanu3yercst coJepkKaHue TeMbl, BCE TJIABHBIC Y3JIOBBIE BONPOCHI,
paccMaTpuBalOTCS MPUEMBbl M TEXHOJOTMH TeKylled TeMbl C IPUMEHEHHEM CpEICTB
Bu3yanusauuu. Kaxzabslii  BOmpoc — 3akaHYMBAeTCs  KPAaTKMMM — BBIBOJAMH,  JIOTHYECKH
MOJIBOUILLIMMH CTY/ICHTOB K CJISIYIOLIEMY BOIPOCY JICKIIHH;

— 3akimrounTenbHas 4YacTh 0000mIaeT B KpaTKuxX (GOpMYIHPOBKaX OCHOBHBIC HIACH
JIEKIMH, JIOTHYECKH 3aBepIlas ee KaK LeI0CTHOE PACCMOTPEHUE TEMBI.

11.2. Meroauueckue ykasaHus Uil OOYydYaroIMXCsl 110 BBIIOJHEHHIO J1abOpaTOPHBIX
pabor

B xozme BHINONHEHHs JIAOOPATOPHBIX pabOT oOydaromuiics JOJDKCH YIIyOHTh U
3aKpPEIHUTh 3HAHWS, NPAKTUYCCKHE HABBIKU, OBJIAJIETH COBPEMCHHOW METOIMKOH M TEXHUKOU
9KCIICPUMEHTa B COOTBETCTBUM C KBaIM(MHUKALMOHHOW XapaKTepUCTUKOH oOydaromierocs.
BsinonHeHHE J1a00PAaTOPHBIX PabOT COCTOHUT U3 KCHEPUMEHTAIBHO-IPAKTUYECKOH, PacyeTHo-
QHAJIMTHYCCKOH YacTeH U KOHTPOJIBHBIX MEPONPHUATHIL.

BeinoniHeHne 1a00paTOpHBIX PabOT 00Yy4aIOUIMMCS SBJISETCS HEOTHEMJIEMOW 4YacTbhIO
H3YYCHHUS JUCLUIUIMHBI, ONpEIENIieMOd y4eOHBIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
00€eCreunBaIOIMM PELICHUE CIISTYIOUIMX OCHOBHBIX 33124 00y4alomerocs:

— I[puoOpeTeHHEe HABBIKOB HCCIICNOBAHUS IPOLECCOB, SBICHHI U  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM AUCLUIUINHBI;

— 3aKpCIUICHHE, PAa3BHTHC M JETAIH3AIU TCOPETUYCCKHX 3HAHWM, MONYYCHHBIX Ha
JEKIUSX;

— TOJyYyeHHE HOBOH MH(POPMALMH 110 U3yYaeMOH AUCLMILIHHE;

— mpuoOpeTeHHe  HaBBIKOB  CaMOCTOSTENbHOH  paboTel ¢ 1abOpaTOpHBIM
00opygoBaHHEM U IPHOOPAMIL.

3ananue U TpeOOBaHUS K IPOBEJCHUIO Ja00paTOPHbBIX paboT
3aganue Ha J1abOpaTOpHYIO paboTy BBIKIAJBIBACTCS B JIMYHBI KaOMHET CTYICHTA.

OOs3aTeNbHBIME ~ MEPONPHUATHUSIME ~ SIBJIIOTCA:  YCTAHOBKA ~ YKA3aHHOIO — IPOTrPaMMHOIO
obecreueHust, 3HAKOMCTBO CO CIIPaBOYHBIMHU MaTepuanamu. JlaboparopHas paboTa BbINOIHSAETCS
Ha KOMIIBIOTEPaX B ayIUTOPUAX KaeIpbl MU HA JINYHBIX HOYTOYKaXx.

Crpykrypa u hopma ortyera o 1a00paTOpHOii paboTe

Ot4er 0 BBIMOJHEHUH J1a00PAaTOPHOiT paboOThl JODKEH BKIKOYATH CICAYIOLIHE MO3HULIUH:
MOCTaHOBKY 3a/a4yd, ONHCAHHE HCCICAYyeMOIl MPEIMETHOW O00JacTH, MOIIArOBOE OIMCAHHE
TEXHOJIOTUM BBINOJHEHHS ¢ HEOOXOJUMBIMH KOMMEHTapHsMH K pa3pabOTaHHOMY CIIEHApHUIO
00paboTKK AAHHBIX, PE3yIbTATHI U BHIBOIBI.

TpeGoBanus K 0OPMIICHHIO OTYETa O 1ab0paTOpHOi paboTe

HsnoxeHne Tekcta u odopmieHHE pabOThl ClEAyeT BBHINOIHATh B COOTBETCTBHH C
tpedboBanusimu  ['OCT 732 - 2017, mpeacraBneHHsiMu  Ha  caiite  ['VAIIL
https://guap.ru/standart/doc

11.3. Meroanueckue ykasaHus Uil 00YYaIONIMXCS O MPOXOXKICHUIO CAMOCTOSTEIILHON
paboTsI

B Xo0/e BBINOIHEHUS] CAMOCTOSITEIBHON PabOThI, 00yJYarOUIUICS BBIMIONHIECT PaboOTy MO
3aJaHHI0 M MIPU METOJMYECKOM PYKOBOACTBE IperojaBaress, HO 0e3 ero HemocpeaACTBEHHOTO
y4acTHs.

B mporiecce BBIMOMHEHUsI CAMOCTOSTENBHONH PadoThl, y oOydaromierocsi popMupyercs
LenecooOpa3Hoe MIIaHNPOBaHHEe paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
M HaBBIKA B YCBOCHHHM M CHUCTEMAaTH3aLMU IPHOOpPETAEMbIX 3HAHUIl, 00ECIeUMBAET BBICOKHI
YPOBEHb YCIIEBAEMOCTH B MEPHOA OOYYCHHs, MOMOraeT MOJYYHTh HAaBBIKM IOBBIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeTonuYeCKUMH ~ MaTepUalaMH,  HANpaBISIONMMH  CaMOCTOSTENbHYIO — pabory
00y4aOINXCASBIISIOTCS !

—  y4eOHO-METOANYECKUl MaTepuall Mo JUCLMILIHHE.

11.4. Meroauueckne ykazaHHs JUIA OOYYalOIIMXCS 110 IPOXOXKICHUIO TEKYIIETo
KOHTPOJIS yCIIEBAEMOCTH.

Texymuii KOHTPONb YCHEBAEMOCTU IpeIyCMaTpUBACT KOHTPOJIb KauecTBa 3HAHUHN
00y4aromuXCs, OCYHIECTBISIEMOr0 B TEUCHHUE CEMECTPA C IIEIbI0 OICHUBAHUS XO/a OCBOCHUS
JUCIUILTHHBL.

VY4UTHIBAIOTCS CICAYIOIIUE IMO3MLHMU: IMOCELICHUE JICKINi, OLEHKH, MOJyYeHHBbIE MO
pe3ysbTaTtaM 3aluThl JJabOpaTOpHBIX paboT, mocemaeMocTs. Bee nepedncienHble mokasarenu
OLIEHHBAIOTCS B 0ajulaX, CYMMHUPYIOTCS M SBISIOTCS 0a30BOW OLIGHKOH NpH IMPOBEICHUH
TIPOMEXYTOYHOH aTTECTAINH.

11.5. Meroanueckue ykasaHusi [Uisi OOYYaIOIIMXCsl [0 HPOXOXKICHHIO MPOMEKYTOYHON
aTTeCTall}H.

IMpomexyrouHast ~ arrecrauus  OOy4yalOIIMXCsS  MPEAYCMaTPUBAECT  OLICHUBAHHE
MPOMEKYTOUYHBIX U OKOHYATENbHBIX PE3yJIbTaTOB 00ydeHHs NO auciuiuiiHe. OHa BKIIOYACT B
cebst:

— o9Kk3aMeH — (GopMa OLCHKH 3HAHHUH, MONYYCHHBIX OOYYaIOIIMMCS B IpoLecce
W3YYCHHUS] BCEH IMCIMIUIMHBI MM €€ YaCTH, HABBIKOB CaMOCTOSITEIbHONW paboThl, CIOCOOHOCTH
OPUMEHATh MX [JIsl PEIICHHs MPAKTHYECKHX 3a1ad. DK3aMeH, KaK MPaBHJIO, MPOBOIAUTCS B
MepHoJ JK3aMEHAI[IOHHOM CeCCHMM M 3aBEepIIACTCSl aTTECTALMOHHON OLICHKOH «OTINYHON,
«XOPOILIOY», Y/IOBJIETBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHON.
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