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1. IEJIM A 3AJAYU OCBOEHUS JUCHUITJIINHBI
1.1 Heab ocBOEHUS TUCHTUILIHHBI

HensiMu u3ydeHHUs] AUCHUIUIMHBI SIBISIOTCS M3YYEHHE METOJIOB U TMOJXOJIOB K aHAIU3y
JAHHBIX Pa3IMYHOr0 00beMa, BKIIIOYasl MPeaBaPUTEIbHYI0 00pa0OTKY JAaHHBIX U CTATUCTUYECKUIN
aHaJli3, OCBOGHUE PA3NMYHBIX MOJIENeH MAIIMHHOTO OOYYECHHS, TPEIHA3HAYCHHBIX IJI PEUICHUS
3aJ1a4 KJjacTepu3alliu, KIacCU(pUKALUU U PErPEeCcCUU U MPUMEHEHHE UX JUIS PELIEeHUS TPUKIaIHbIX
3a7a4d U3 pa3INYHBIX chep YeToBeUeCKOn AeATEIbHOCTH.

1.2 3aga4yu ocBOeHMS TMCUMILTUHBI (MO1YJIs1)

Huctumuimaa  «[IpenukTuBHASsT aHAJIUTHKA» CHOCOOCTBYET TMOATOTOBKE CTYACHTOB K
PEIICHHIO CIISIYIOIUX MPOPECCHOHATBHBIX 33/1a4:

1. Pa3zpaborka mporpammHoro konxa st 3(QQeKTUBHON 00pabOTKH pacnpeaeneHHbIX
JAHHBIX OOJIBIIIOTO O0BbEMa B COYCTAHWUHU C PACHPEICICHHBIM XPaHCHHEM JIaHHBIX B
Hadoop knactepe.

2. TloctpoeHre W TpPUMEHEHHWE HA TPAKTUKE OIUCATEIBHBIX M IPOTHO3HBIX MOJEICH
WHTEIUICKTYaTbHOTO aHaIN3a OOJIBIINX JaHHBIX U MAITUHHOTO O0YYCHHS.

3. Hcnonwp3oBaHMe MNPOrPaMMHBIX  CPEICTB  BU3YyaJIU3alldd W WHTEPAKTHBHOTO
WCCJICIOBAHMSI OOJIBIITNX JAHHBIX.

1. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

YueOnas nucuuimHa «[IpeaukTuBHas ananuTrka» b1.B.OJ].4 BkitoueHa B 00s13aTeIbHBIN
nepeueHb AMCUUIUIMH BapuaTUBHOM uacTH (popmupyemoil ydacTHUKaMu 00pa3oBaTelbHBIX
OTHOIIEHUI), OIpPENESIONIMI HallpaBI€HHOCTh 00pa3oBaTeNbHONM IporpamMmel. JlucuuminHa
peanusyetcs B coorBeTcTBUM ¢ TpedoBaHusmu OI'OC, OI1 BO u VYII, mo nanHOMYy HampaBlIeHUIO
MTOATOTOBKH.

JucuunnuHa O6a3upyeTcs Ha  JUCHUIUIMHAX  MaTeMaThdeckoro OJoka  MmporpamMmbl
MarucTpaTypsl 1o HarpasieHuto « HpopMaTHKa U BEIYUCIUTENbHAS TEXHUKAY.

Jucuunnuna «lIpenukTuBHAST aHATUTHKA SBIISETCS OCHOBOMOJATAtOIIeH sl TPEAAUILIIOMHOM
MPAKTUKHU ¥ BHIMIOJHEHUS BBHITYCKHON KBATM(UKAIIMOHHON PabOTHI.



2. KOMIOETEHIAM OBYYAIOIUIETOCSI, ®OPMHUPYEMBIE B PE3VJIBTATE
OCBOEHUS JUCHUATIIAHBI (MOYJIST)

Huctunmuaa «I[IpenquktuBHas aHamutukay Gopmupyetr komrereHuuu [IKC-1, TIKC-3
COBMECTHO C JTUCIUIUIMHAMU U MPAKTUKAMH, YKa3aHHBIMH B Ta0muie 3.1.

JuctunmuaapHas yacth kKoMrereHnun [TKC-1 «CrnocoOeH MCcmoab30BaTh METOIBI HAYYHBIX
UCCIICIOBAaHN B MPO(ECCHOHANBHOW  JEATEIBHOCTH»: CIIOCOOCH  MPUMEHSTh  METOJIbI
CTaTUCTUYECKOTO aHaIu3a Mpu o0paboTKe JaHHBIX.

HucuurmummHapuas yacte kommereHImu IIKC-3 «CrocobeH NpUMEHATh NEepCHeKTHBHBIC
METOJIbl HCCIIEZIOBAaHUNM M pelaTh NpoQecCUOHAbHBIE 3aJaud Ha OCHOBE 3HAHMSI MHUPOBBIX
TEHJCHIIMA pPa3BUTHS BBIYUCIUTEIHHOW TEXHHKHM W WH(OPMAIMOHHBIX TEXHOJOTHUH» CIHOCOOCH
MPUMEHITh METOAbl MAIIMHHOTO OO0y4YeHHs, OOpaOOTKM OOJBIIMX JaHHBIX TMpPU PEIICHUU
npodeCCHOHATBHBIX 3a/1au.

Tabnuua 3.1- @opMupoBaHHE KOMIIETSHIIMI UCIUILIMHAM

Cemectpbl, HOpMUPOBAHUS TUCIUTUIMHBI

Hanmenosanne Komnetennuu 6epyTes u3 YueGHOro MiaHa 1o
JMCIATUTHH, (OPMUpYIOIIHX HAIIPABJIEHHUIO MOArOTOBKY GaKajiaBpa
KOMIETCHIIIO /CHeIMaTiCcTa/MarucTpay»
COBMCECTHO 1 ‘ 2 ‘ 3 ‘ 4

IIKC-1 (Crocoben ucnoav308amov Memoobl HAYUHBIX UCCICO08AHUN 6 NPOpECCUOHATLHOU
OesimenbHOCmu)

Teopemuueckue OCHOBbI AGMOMAMUIUPOBAHHOZO
yHpasnenus

Haoeaxcnocmo u kawecmeo ACOu Y
Tpeduxmusnas ananumuxa

Aemomamuzayus  OOKYMEHMUPOBAHUS  HAYUHBIX
uccnedo8anull

Hayuno-uccaedosamenvcras paboma

Hayuno-uccnedosamenvcras paboma
Buinoanenue u sawuma BKP

IIKC-3  (Cnocoben  npumensmv  nepcnekmusHvle  Memoobl — UCCIe008AHULl U peuamb
npogeccuonanrbHble 3a0a4u HA OCHOBE 3HAHUS MUPOBbIX MEHOeHYUU pA3BUmMuUs 6blYUCIUMNEIbHOU
MEXHUKU U UHGOPMAYUOHHBIX MEXHON02ULL)

Ilpeouxmuenas anarumuxa _
Ilpoepammnas unsicenepus

Texnonozuu 601bUUX OAHHBIX

Ynpasnenue npoepammuvimu npooykmamu
Memoowr obecneuenus 6ezonachocmu
UHPOPMAYUOHHBIX CUCTEM
Hayuno-uccnedosamenvcras paboma
IIpedounnommnasn

Buinonnenue u 3awyuma BKP




Tabnuna 3.2- [lepedeHb MIaHUPYEMBIX PE3YJIBTATOB 00YUYEHHUS 110 AUCIUIUIMHE, COOTHECEHHBIX C TUIAHUPYEMBIMH pe3yJbTaTaMU OCBOCHUS

Kopg 1 HaumeHoBaHue

Kopa, u HaumeHoBaHue
MHAMKaTopa

OueHoYHble CpeAcTBa

KoMneTeHUMN pOCTHKEHUA MnaHupyembie pe3yabTaTbl 06yuyeHUA No gucumunamHe Tekyuwero NpomerKyTouHO
KOMneTeHuMM KOHTpOAA aTtrecraumu
TIKC-1. Cnoco6en | UIIKC-1.1. 3namo: Ymemn: Bnaoems: Brimonnenne  u | Bompocsl TS
UCIIONB30BaTh METOAb! | Mcmomesyer ®  METOIBI HCTIONB30BaTh METO/IBI crada 3 | yctHOTO
HayYHBIX TEOPETHUYECKHE TIPEANKTUBHON MIPEANKTUBHON aHAINTHKH B Ta00PaTOPHBIX cobecenoBaHus —
HCCIEI0BaHNI B | METOABI  HAay4YHBIX AHAINTHKH; HayYYHBIX UCCIIECJOBAaHMAX pabot 20 BompocoB
npodeccroHabHOM UCCIeI0BaHui B | ® KiaccupUKanuio
JeITeIIbHOCTH npodeccroHaNbHOM METO/I0B MAIlIMHHOTO
JIeSITeTTbHOCTH o0y4eHus 1
rIIyOOKOro 00yueHusI.
IIKC-3. Cnoco6en | UITKC-3.1. 3namy: Ymems: Bnaoemy: Bremonunenne  u | Bompocsl JUIs
NPUMEHSTh [MpumensTh ®  aNropUTMBI pa3pabaTbIBaTh AITOPUTMBL | HaBbIKaMM craga 3 | ycrHOrO
MEepPCIIEKTHBHBIE MepPCIEKTHBHBIC MAaIIMHHOTO O0y4YeHHUs1 | MpecKa3aHus Ha OCHOBE NPUMeHeHUs J1a00PaTOPHBIX cobecenoBaHus —
METOJIbl HCCIIEIOBAHUN | METOJBI 1 aHaJIM3a TEKCTOB HA | METOIOB MAIIMHHOTO anropuTMoB pabor 20 Bompocos
" pemiaTh | UCCIEIOBaHMN IpU €CTECTBEHHOM SI3bIKE; | OOydeHUs NpeanKTUBHOM
npodeccroHanbHbIE penIeHuH ®  IIPOrpaMMHYIO aHaNUTUKM ANA
3aJayd  Ha  OCHOBE | MpOo(eCcCHOHATBHBIX wiatdopmy pewenms
SHaHMA ~ MHPOBBIX | 3274 AQHAINTHKY JaHHBIX. NPOGECCHOHANbHBIX
TCHOCHIMH  Pa3BUTHS
. 3agau
BBIYMCIIUTCIIbBHOU
TEXHUKH nu
HH(POPMALIMOHHBIX
TEXHOJIOTUH

OcBoeHne TUCHUITIMHBI NPUYACTHO K TPYAOBBIM (YHKIHSAM:
Td C/01.7 (IIC 06.017 «PykoBoguTenb pa3pabOTKA MPOTPaAaMMHOTO OOECIEYEHUs»), B PE3YIbTaTe OCBOCHUS TUCIUILIIMHBI CTYIEHT CIOCOOEH
IPUMEHSTh METOJIOJIOTHU Pa3pabOoTKH MPOrpaMMHOr0 o0ecredeHus;
Td B/05.7 (IIC 06.042 «Cnennanuct no GOJIbIINM JaHHBIMY», B pE3yJbTaTe OCBOSHHSI TUCIMIIIMHBI CTYIEHT CIIOCOOEH MOJIb30BaThCSI METOJIAaMH U
MHCTPYMEHTAMHU IOJIy4YEHHUsI, XpaHEHHUs], ITepeiadu, 00pabOTKH OOJIBIINX JaHHBIX.




3. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI
4.1 Pacnipenesienne TPy10éMKOCTH AUCUMILIMHBI IO BUAaM padoT 1o ceMecTpam

OO6mas Tpyao€MKOCTh NUCHUIUIMHBI cOocTaBisieT 3 3ad.ea. 108 daca, pacmpeneneHue 4acoB 1O BHUAAM
paboT cemecTpaM IpeAcTaBiIeHo B Tadmuie 4.1.

Tabmuma 4.1 - Pactipenenenne TpyaoEMKOCTH AUCIMIUIMHBI 110 BUJaM paboT MO CeMecTpaM JUIs
CTY/IGHTOB OYHOTO OOyUYCHHS

TpyaoéMKOCTh B Yac

Buj ydeOHoi padoThI

Bcero B 1.4. o cemecTpam
Jac. 2 ceM
®opmMaT U3yYeHHSsT THCHHILUTHHBI C HCII0JIb30BAHHEM 3JIEMEHTOB JJIESKTPOHHOTO
o0yucHHs
OO0mas TPyA0éMKOCTh JUCIMIUIMHBI 10 yICOHOMY IIJIaHy 108 108
1. KonrakTHas padora: 55 55
1.1 AyautopHas pa6oTa, B TOM YHCJI€: 51 51
3aHATHA JeKIMoHHOTO THMa (JI) 17 17
3aHATHA ceMuHapckoro tuna (I13-ceMuHapsl, MpakT. 3aHATHS U Ip) - -
nmabopaTopabie pabotsr (JIP) 34 34
1.2 BueayauTopHasi, B TOM 4YHCJIE 4 4
KypcoBast pabota (mpoekt) (KP/KII) (koHCymbTaIms, 3ammra) - -
TEKYIIMHA KOHTPOJIb, KOHCYJIBTAMH N0 TUCIHILIIHE 4 4
KOHTaKTHas paboTa Ha nmpoMexkyTodHoM KoHTpoie (KPA) - -
2. CamocrosiTeapHas padora (CPC) 53 53
pedepat/acce (MOATOTOBKA) - -
pacuétHo-rpadudeckas padora (PI'P) (moaroroska) - -
KOHTpOJIbHAs paboTa - -
KypcoBast paborta/mpoexT (KP/KII) (moxroroska) - -
CaMOCTOSATENIFHOE U3yUCHHE Pa3JIeIIOB, CAMOMIOATOTOBKA (IpopaboTKa 1 35 35
MOBTOPEHUE JICKIIMOHHOTO MaTepuajla U MaTepHaa yYeOHUKOB H y4eOHBIX
NOCOOMIA, MOATOTOBKA K IA00OPATOPHBIM M MPAKTHYCCKHM 3aHITHSIM,
KOJUIOKBHYM H T.11.)
[ToxroToBka k 3a4eTy 18 18




4.2 Coagepxanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

Tabmuna 4.2-ConepxaHue TUCHUIUIUHBIL, CTPYKTYPUPOBAHHOE IO TEMaM JIJIsl CTYACHTOB OYHOTO 00YUYCHHUS

Buabl yueoHoli padoThl (4ac)
KonrakTHas paéora Cam
Ilnanupyemeie 0CTO
KOHTPOJIHpYeMble HaunmeHoBanue Peanuzauus B
( el3) nbfgn,l : me: HCIOJIb3YeMbIX aMK];X Hauvenosanue
bH:
pesy Jla6 | Ilpa Y P . pa3padoTaHHOro
ocoenus:kox YK; HaunmeHoBaHue pa3eiios, opar | Krn o AKTHBHBIX H IpakTuveckoii
. Go Bun CPC DJIEKTPOHHOI'0 Kypca
OIIK; IIK n TeM Jlek | opn | ueck pa HHTEPAKTHBHBIX MOAT0TOBKH
Ta (Tpy10eMKOCTb B
MHIMKATOPbI ouH 2 ue KCP o0pa3oBaTe/bHBbI (TPyAOEMKOCTh uacax)
JOCTH/KEHHS (wac | pabo | sans CIya X TEXHOJIOTrHit B Yacax)
o ) TBI THS €HTO
KOMIIETCHIIUMH
(uac (uac B
) ) (uac
)
2 ceMecTp
Pa3nen 1. BBenenne
IIKC-1, UIIKC-1.1 Tema 1.1. Bseaenme B | 1,5 [ToaroToBka K HEKIHUSIM
ITKC-3, UTIKC-3.1 UHTEJUIEKTYyaIbHbIM aHaIu3 [6.1.1,6.1.2,6.1.4]
JIaHHBIX: OCHOBHbIE
ITOHSTHS, obJacTu
MIPUMEHEHHUS COBPEMEHHBIX
TEXHOJIOTHH 00paboTKH H
WHTEJUIEKTYyaJIbHOTO
aHanmm3a OOJBIINX JAaHHBIX.
Tema 1.2 Drambel anammsa | 1,5 IToaroroBka kK HEKIUSIM
JTAaHHBIX. [6.1.1,6.1.2,6.1.4]
CTpyKTypHUpOBaHHBIE u
HECTPYKTYpHUPOBAHHbIE
JTaHHBIE. Co6op u
MOATOTOBKA JIaHHBIX
JlabopaTropHasi  pabora. 4 IloaroroBka K JIEKLMSIM
Bonbmme JIaHHBIE. [6.1.1,6.1.2,6.1.4]
Opranusanus cbopa U
XpaHeHUs 00IBIIUX
HaOopoB nanHbIX. Hadoop.
Hroro no 1 pazneny 3 4 -

Paznen 2. Ilakersl Jisi paGoThI ¢ AAaHHBIMH




TIKC-1, UIIKC-1.1 Tema 2.1. 1 1 IToaroroBka k JyeknusiM | Paz6op
IIKC-3, UTIKC-3.1 Bbubnuoreka pandas. [6.1.1,6.1.2] KOHKPETHBIX
CTpyKTypsl  JaHHBIX B CHUTYaIHi
pandas, pabota co
CTPYKTYpPaMH JaHHBIX.
Tema 2.2. 1 2 IMoxroroBka k nekmnusM | Pa3dop
bubnuorexn NumPy, [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
SciPy: OCHOBHBIE CUTYyaIui
¢yakonn.  Busyanmzanums
MaHHBIX ¢ matplotlib u
pandas.
Tema 2.3. 1 2 | IlogrotoBka Kk nekuusiM | Pasbop
OOnayHple  BBIYUCICHUS. [6.1.1,6.1.2,6.1.4] KOHKPETHBIX
Jupyter Notebook CHUTYaIH
JlaGopaTopHas padGora. 6 4 | IoaroToBka k | Paz6op
Pabora ¢ OubnroTekamu nabopaTopHOi  paboTe. | KOHKPETHBIX
NumPy u SciPy. [6.1.1,6.1.2,6.1.4] CUTYaIMi
JlaGopaTopHas paGora. 6 2 4 | TloarotoBka k | Pa36op
PabGota ¢ pmaHHBIMM B nabopaTopHOi  paboTe. | KOHKPETHBIX
pandas. [6.1.1,6.1.2,6.1.6] CHTyaIuit
Hroro no 2 pa3zneny 3 12 2 13
Paszngen 3. MaremaTndeckne OCHOBBI 00JbIINX JAHHBIX
IIKC-1, UIIKC-1.1 Tema 3.1. 2 1 [oxroroBka k nekumsm | Pa36op
IIKC-3, UTIKC-3.1 Martemaruka B Data [6.1.1-6.1.4] KOHKPETHBIX
Science CHUTYaIHi
Tema 3.2. 1 1 [oxroroBka k nekumsm | Pa36op
Maremarnueckas [6.1.1-6.1.3] KOHKPETHBIX
CTaTHCTHKA W DJIEMEHTBHI CUTYaIMi
AHAJIMTUKH
Tema 3.3. 1 6 1 [oxroroBka k nekumsM | Pa36op
bazoBble 3HAHMS 1o [6.1.1-6.1.4] KOHKPETHBIX
MaTeMaTHKe ISl paboThl C CHTyaIuii
MAlIMHHBIM  O0yYeHHEM.
Anmpokcumanys,
MHTEPIONSALUS, (QYHKINH,
perpeccud, MaTpHIbl U
BEKTODA.




Tema 3.4, 1 1 IToaroroBka k JyeknusiM | Paz6op
Teopust BEPOSITHOCTEH: [6.1.1-6.1.3] KOHKPETHBIX
yCIIOBHAs BEPOSITHOCTb, CUTYaINi
cily4aiiHble BEJINYMHBI,
TeopeMa Baiieca,
pacnpezeneHue
BEPOSITHOCTEM.
Tema 3.5. 1 1 5 | INoarotoBka K
Bextopsl M MaTpHuBL nmabopaTopHOil pabore.[
I'paguent. 6.1.1-6.1.4,6.1.6]
HToro no 3 pazneny 6 6 1 9
Pazgen 4. Meroabl MAIIMHHOTO 00y4YeHHUS
IIKC-1, UTIKC-1.1 Tema 4.1. 1 2 IMoxroroBka k jekmnusM | Pa3bop
ITKC-3, UTIKC-3.1 [Ipumepsl  TpoOEKTOB ¢ [6.1.2-6.1.4] KOHKPETHBIX
MIPUMEHEHUEM ML. CUTyanuu
OCHOBHBIE TTOHATHS
Tema 4.2. 1 2 [oxroroBka k nekumsm | Pa36op
Tumel, 3aga9i MalInHHOTO [6.1.2-6.1.4] KOHKPETHBIX
o0yueHus CUTyaIui
Tema 4.3. 1 6 5 | IloaroToBka K
AHcaMmOH anropuTMOB naboparopHoil  paboTe.
[6.1.2-6.1.4,6.1.6]
Tema 4.4. 1 6 4 | INoaroToBka K
OneHka W yJIydIICHHE naboparopHoil  paboTe.
KayecTBa Mogenei [6.1.2- 6.1.4,6.1.6]
MaIlIMHHOTO 00y4eHus:
HepeKkpecTHass  MpoBepKa,
TIOMCK MO CETKE, METPHUKH
KauecTBa MOJENIEed U HUX
BBIYHCIICHHE.
Tema 4.5. 1 1 IlongroToBKka K HEKIHSIM
[IporpaMMHBIE MOIYIH U [6.1.1,6.1.2,6.1.4]
MaKeTsl Ui MAalIMHHOTO
o0y4ueHHs
Hroro no 4 pa3neny 5 12 1 13
IoaroroBka Kk 3a4ery 18
Hroro 3a cemectp 17 34 - 4 53
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4. TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH n ITPOMEXYTOYHASA
ATTECTAINMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

5.1 TunoBble KOHTPOJIbHbIEC 3aJJaHUS WJIM HHbIE MaTepHaJibl, HEOOXOAUMbIE IJIsl OUEHKH
3HAHM, YMEHUIl U HABBIKOB M (WJIM) ONBITA 1eSITeJIbHOCTH

1. IlpumepHslii nepedyeHb BOIPOCOB MIPH 3aLIUTE JIAOOPATOPHBIX padoT:

— Yro Takoe aHaN3 JaHHBIX? Kakue TeXHOIOTUU HCHOb3YIOTCS IIPU 00paboTKe TaHHBIX?

— UYem oTiIMYAIOTCS CTPYKTYPUPOBAHHBIE JAHHBIE OT HECTPYKTYPUPOBAHHBIX?

— OnuwmuTte npoueaypy coopa u XxpaHeHus: OOJIBLIMX JTaHHBIX?

— Kakwue ObIBaIOT CTPYKTYpHI JaHHBIX B Oubnuoreke pandas?

— C IOMOIIBIO Yero BU3YaIH3UPYIOTCS TaHHbIE B python, HA30BUTE OCHOBHBIE OUOTHOTEKN?

— Uro Takoe 3aiada perpeccun?

— Yro Takoe rpaJueHTHBIN CIIycK?

— Kakue maTpuunblie npeoOpa3oBaHus HCIIOJIb3YETCS B MAIIUHHOM 00y4eHUU?

— Kakue ocHOBHBIE 3a/1a4M pelIaeT MalluHHOE 00yUueHue?

— UYro Takoe aHCaMOJIM aJITOPUTMOB M KOI'JIa OHU IIPUMEHSIOTCS?

— Kakwne ¢pyHKIMM aKTHBaIMy BaM U3BECTHBI?

— OnuimuTe OCHOBHBIE CHOCOOBI 00y4YeHUsl HEHPOHHBIX ceTeii? B ueM uX omIn4Ms OT alropuTMOB
MalIMHHOTO 00yUeHUs?

— Kakue meToap! npuMeHstoTces 11 paboThl ¢ JaHHBIMU?

— HazoButre ocHOBHBIE TOAXOABI st paboTel ¢ wm300pakeHusimu? Kakue 3amaum pemraer
KOMIIbIOTEpHOE 3peHue?

— OnuuuTe 3a1a4y cerMeHTauun’?

— UYro Takoe 00pabOTKa €CTECTBEHHOI'O 513bIKa, HA30BUTE OCHOBHBIE aITOPUTMBbI?

2. TlpumepHBbIil mepedeHb BOMPOCOB IS 3aUeTa:

— OCHOBHBIE NOHATHA: OOJbIINE JaHHBIE, HAYKA O JAHHBIX, aHAJIN3 JaHHBIX, MAlIMHHOE O0y4YeHHe.
OcHoBHBbIE 3Tallbl U3BJIEUEHUS 3HaHUH U3 JaHHBIX. [[puMepsl 3a1au aHanu3a 1aHHBIX.

— CTpyKTypUpOBaHHBIE M HECTPYKTYpUpOBaHHbIE JaHHbIe. KaTeropuanbHble M HENPEPHIBHBIC
nepeMenHbie. MeToibl oTOOpa Mpu3HaKkoB (MepeMeHHbIX). bubnmoreka pandas: 00beKTHI Series u
DataFrame.

— (OOpaboTka [aHHBIX: I[OMCK IMPOIYIIEHHBIX 3HAUYE€HUN, OCHOBHBIE METOAbBl 00pabOTKU
MPOMNYIIEHHBIX 3HAaueHUl, 0O0paboTka MPOIMYIIEHHBIX 3HAYCHWH ¢ MOMOIIbI0 pandas, MOUCK U
yAaJIeHHe TyOIUpyrONIuXcs 3HauyeHui B pandas.

— OOpaboTKa JaHHBIX: ONHMCATENbHbIE CTATUCTUKM, IOMCK AaHOMAIMH (BKIIOYas THUCTOIPAaMMBI,
SIUKOBBIE TUAarpaMMBl, sJI€pHbIE OLIEHKH IJIOTHOCTH), aHAJIU3 BBIOpOCOB U 11ymoB. Hopmanu3zanus
U CTaHJapTHU3aLMs JaHHBIX.

— Busyanuszanus naHHBIX: BUIBI TpadukoB U auarpaMM. OCHOBHBIE MHCTPYMEHTHI BU3YalIU3allUH
naHHbIX B Python.

— Marematuka B Data Science: 0CHOBHbIE TOHSTHUS, TPAIUEHTHBIN CITYCK.

— Marpuusnslie npeoOpa3oBaHusi, BEKTOPbI, (YHKIIUU PEerpeccuu.

— Kunacrepnslit aHanu3s: uepapxuueckuil KJIacTepHbId aHalu3, MOCTPOCHUE JAEHIPOrpaMM, MEeToIbI k-
cpeanux. Knacrepnsiit ananus B Python.

— MamunHoe oOyueHue: OCHOBHBIE MOHSTHS, 3aJauyd, KOTOPbIE€ MOXHO PEIIUTh C IOMOIIBIO
MAIIMHHOTO O0O0ydeHUs. AJNTOpPUTMBI MAIIMHHOTO OOY4YEeHUs C yduTeleM U 0e3 y4yuTens
(nepeunciauts). MacTpyMenTsl Python, ncnons3yeMbie B MalmmHHOM OOYYECHHH.

— MamunHoe oOydeHue: »Tambl MozenupoBaHus. OTOOp NMPU3HAKOB Ha OCHOBE Mojenu. OneHka
KauyecTBa MOCTPOEHHBIX MOJIEIIEH.

— MamunHoe o0ydeHue: ancam6iu anroputMoB. CriocoObl peanu3anuu aHcam6ieil Ha s3pike python.

— 3agaua xiaccuuKalMK: MOCTAaHOBKA 3a/1ayM, IPUMEp MOJIeel, MOHATHE NepeoOydeH s, OLleHKa
KayecTBa Ki1accu(UKaIlUK, TOHKas HaCTPOHKa MOJIEIH.
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— 3ajmava perpeccuu: IOCTAaHOBKAa 3a7auyd, NpUMEpP MOJEJICH, MOHATHE MepeoOyueHus, OLEHKa
KauecTBa Ki1accuukaim, TOHKasi HacTpoiKa MOJEIH.

—  «Ku3HEHHBIN IUKII» IPOEKTA 110 AHATUTUKE OOJBIINX JTaHHBIX.

— Koppensauus. PerpeccuoHHbBIN aHAIKU3.

— IIpumeps! HCIIONB30BAHMS KOPPEISALUHN B 00JaCTH OOJIBIINX TaHHBIX.

— 3agauu B o01acTu OOJBIIMX JAHHBIX, PEIIAEMbIe METOJIOM PETPECCHOHHOTO aHAU3A.

— IlocranoBka 3a1aun Kiaaccu(uKaum.

— TlocTaHoBKa 3a7auu KJIacTepU3aLIUU.

— 3ajaya IOCTPOEHUs ACCOLIMATUBHBIX ITPABUIL

KoMIuiekT OIeHOUYHBIX CpeiCcTB sBsieTcs HeoThemiieMod vacThio @OC um xpaHuTcs Ha Kadempe
«MHpOpMATHKA ¥ CUCTEMBI YIIPABICHUS.

5.2 Onucanue mnokaszarejieii W KpPUTEPHEB KOHTPOJISI YCNEBAEMOCTH, ONHMCAHHME IIKAJ
OLEHMBAHUS

JUIs OleHKHM 3HAHW, YMCHHH, HAaBBIKOB W (DOPMHpPOBAHUS KOMICTCHIIMH 110 JUCIHILIAHE
NpUMEHSECTCA TPAAMLMOHHASL CHCTEMa, IPU KOTOPOM YyCIIEBAEMOCTh CTYJEHTOB OLICHUBAETCA I10
YETBIPEXOAITLHON IIKAJIE «OTJIIMYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO», «HEYAOBIETBOPUTEIHLHO.
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Ta6mmma 5.1-Kpurepun orieHuBaHusI pe3yinbTaTa O0y4YeHHsI M0 TUCITUTIIMHE | IIKaJIa OIEHUBAHUS

Kpurepuu oneHuBaHus pe3y/IbTATOB 00y4YeHUs

Ornenka Ornenka Ornenka Onenka
Kont n naumenonanue «HEYT0BJIETBOPUTEIHHO» «Y/IOBJIETBOPHTEIHLHO» | «xopouio» / «OTIMIHOY /
Kozt u naumenoBamnmue KomMneTeHInu HHNKATOPA T0CTHKCHUS / «HE 3aITEHO» «3aUTCHOY «3aUTCHOY «3aUTEHO»
KOMIETEHIHH 0-59% 60-74% 75-89% 90-100%
OT max PeUTUHIOBOU OT max peUTUHIOBON OLIEHKU OT max peHTUHIOBOM OT max peUTHUHIOBOU
OLEHKU KOHTPOJIA KOHTPOJIAA OLEHKH KOHTPOJIA OLEHKU KOHTPOJISA
I[IKC-1. Criocoben UIIKC-1.1. Uznoxenne yaebHOoTO | MMeer wactmyHOoe moHsATHE | 3HaeT ocobeHHocTH U | VMeer rimyOokue
HCIIOIb30BaTh METOIBI Hcnons3yeT MaTepuaja OeccHcTeMHOe, | 00 OCHOBHBIX MEeTOABl  paboOTBl  C | CHCTEMHBIC 3HAHUS B
HAYYHBIX HCCIICIOBAHMIT B TEOPETHYCCKIE HETIOJIHOE, OTCYTCTBYET | OCOOCHHOCTSIX M METOoAax | Habopamu JIaHHBIX, | obnacTu
npoeccHoHaTbHOI METO/Ibl Hay4HBIX MOHMMaHHE 0COOCHHOCTEH 1 | paboThI c Ha0opaMu | NpUMEHSET Ha NPAKTUKE | MHTEIUIEKTYaJbHOTO
o METOZIOB paboTsI C | JaHHBIX, YaCTUYHOE | MHCTPYMEHTHI aHalu3a JaHHbIX;
JIeATEIIbHOCTH HCCIIEJOBAHUU B .
b . JAHHBIMHM, HE CIOCOOEH | NPUMEHEHHWE WHCTPYMEHTOB | BbhluMcleHHMH Ha Python, | mpuMmeHseT Ha mpakTHKe
I HOHAJIbHOU N
POPCCCHOHATEHO NPUMEHSATh  WHCTPYMEHTHI | BhluMcIeHHH Ha Python mpu | Bnageer OCHOBaMHM | MHCTPYMEHTHI
ACATEILHOCTH BbIYMCIIeHNH Ha Python. PELICHUH OTHENbHBIX 3a/ad, | padoThI ¢ | BerymcieHuid Ha Python
nMeeT TPYAHOCTH B | MHCTpYMECHTAMHU ¥ METOJIBI 00yUeHHS
MPUMEHCHUH  Pa3IMYHBIX | PachpelelICHHON HEHPOHHBIX ceTeil mpu
METOJIOB oOyueHns | 0O0pabOTKH TaHHBIX peIICHUH OTACITEHBIX
HEHpPOHHBIX CeTeH. 3a/1a4; yCIEeIIHO
TIPAMEHSET
WHCTPYMEHTHI
pacnpeneneHHon
00paboOTKN JaHHBIX.
[NKC-3.CniocobeH mpuMeHsTh HIIKC- Hsnoxenune ydeOHoro | Mmeer uacTnuHoe moHATHE | 3HAET OCOOEHHOCTH H Hmeer riybokue
HEPCIEKTUBHBIE METOIbI 3.1.IIpumensTH MaTepuaia OeccucTeMHoe, | 00 OCHOBHBIX METOBI BEIOOPA CHCTEMHBIC 3HAHUS B
VICCIIC/IOBAHHIT H PElIaTh TIEPCIICKTHBHBIE HETIOTHOE, OTCYTCTBYET | OCOOEHHOCTSIX BBIOOpa HPU3HAKOB K3 o0macTu
NpodecCHOHANBHBIE 3841 HA | METO/IbI MOHUMaHKWE ONTHUMAJIBHOIO | TMPU3HAKOB U MOZENEH s MpeCTABNEHHbIX MHTEJUIEKTYaIbHOTO
o BEIOOpA TIPU3HAKOB, UCXOMS | PEIICHUS OTACIBHBIX 33Ja4. | IJaHHBIX, MOJENCH st aHaM3a TaHHBIX;
OCHOB€ 3HAaHUS MUPOBBIX HCCIIEJOBAHUN IIpU
. u3 MPEJCTaBICHHBIX | IMeeT TPYAHOCTH B OIICHKE | pEIICHUS OTHCITbHBIX YCIICIITHO TPHMEHSET
TEHICHIMN pa3BUTHUS peleHnn N N
o JMAHHBIX, W MOJENeH JUIs | W YIy4YIIeHUH MOJEICH B 3a1ad, BIaaeeT pa3IMYHBIC MOJENH IPH
BBIMUCTUTCIbHON TCXHUKH 1 . MPOQecCHOHATBHBIX pEIIeHHS OTACNBHBIX 33/1ad | COOTBETCTBHH C IIETHIO HABBIKAMH OLICHKHU H PeIICHUH OTACITEHBIX
MH(GOPMAITMOHHBIX TEXHOJIOTHI | 3a1a4

IIPOCKTa

yIyYIIeHUs] MOJIeNiel B
COOTBETCTBHH C IEJIHIO
MIPOEKTa

3a/a4, YCIICIIHO
TIPUMEHSET HABBIKH
OLIEHKHU U YIy4IlICHHUS
Moeael, MOHUMaeT
0COOCHHOCTH
HpI/IMeHeHI/IH
uHCTpyMeHTOB BigData
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Tabnuua 5.2 - Kputepuu orieHuBaHus

Ounenka

KpuTtepuu oneHuBanusi

Bricokuil ypoBeHb
«»
(oTaI4HO)

OLCHKY «OTJIMYHO» 3aCly’)KMBaeT CTYJCHT, OCBOMBLIMH 3HAHHS, YMEHUS,
KOMIIETEHIIMU U TEOPETUUECKUI MaTepual 6e3 MpoOeroB; BBIMOJHHUBIINKN BCe 3alaHM,
NPEeIyCMOTPEHHbIE y4eOHBIM IUIAHOM Ha BBICOKOM Ka4deCTBEHHOM  YPOBHE;
NPAKTUYECKUE HaBBIKM INPO(ECCHOHAIBLHOTO IPUMEHEHHsS OCBOCHHBIX 3HAHUH
c(OPMHUPOBAHEL.

Cpemamii ypoBeHB «4»
(xopom0)

OLICHKY «XOPOLIO» 3aCIy’KMBAeT CTYACHT, NPAKTHIECKH IOJHOCTHIO OCBOMBIIMH
3HAHWA, yMEHHS, KOMIICTCHIINM U TCOPETHYECKHH MaTepHhai, yueOHbIC 3amaHUs HE
OLICHEHBl MAaKCHMAalbHBIM YHCIOM Oa/uloB, B OCHOBHOM  C(OPMYIHPOBAl
MPaKTHIECKUE HABBIKH.

[Toporosslil ypoBeHb

OLICHKY «YyJAOBJETBOPUTEIbHO» 3aCIyXHBacT CTYAEHT, YacTHYHO C Mpobemamu

«3» OCBOMBILIUI 3HAHMS, YMEHUs, KOMIIETEHIUU U TEOPETUYECKUU Marepuall, MHOTHE
(ynoBneTBOpUTENbHO) | yueOHBIE 3a/1aHMsl JIMOO HE BBIOJIHWI, JTMOO OHH OLIEHEHBI YHCIOM 0aJuIoB OJIM3KUM K
MHHUMAaJIbHOMY, HEKOTOPBIE PAKTUYECKHE HABBIKH HE CPOPMHUPOBAHBI.
MuUHUMAaIBHBIHA OLICHKY «HEYIOBJICTBOPUTEIBHO» 3aCIy’>KMBACT CTYICHT, HE OCBOUBIIMM 3HAHUSA,
YPOBEHB «2» YMEHHUs, KOMIIETCHIINHA W TEOPETHUECKUI MaTepHal, yacOHbIC 3a1aHMsI HE BBITOJIHIII,
(HEYIOBIETBOPHUTEIBH MPaKTUIEeCKHUEe HABBIKU HE C(OPMHUPOBAHEL.

0)

5. YYEBHO-METOJAUYECKOE OBECIHHEYEHHUE JUCHHUIIJIMHbBI

6.1 YueOnas iuTeparypa

6.1.1. Amnamu3 maHHbIX U npoueccos / A. bapcersa, M. Kynpusaos, U. Xonon [u ap.]. — 3-e u3a. —
Cankr-IlerepOypr : BXB-IlerepOypr, 2010. — 512 c. — ISBN 978-5-9775-0368-6.

6.1.2. VYac Makkuunu Python u ananu3 nanneix / [lep. ¢ anrn. CmuakuH A. A. — M.: JIMK Tlpecc,
2015. — 482 c.: mn. — URL.: https://e.lanbook.com/book/131721

6.1.3. Pamka, C. Python u mamumHHOEe O0y4deHHE: KpailHE HEOOXOJMMOE MOCOOMEe TIO0 HOBEHIICH

MpelCcKa3aTeNbHOM  aHAaNUTHKE, o0s3areiabHOoe Juis Oosiee  TIyOOKOro  MOHMMAHHUS
METOJIOJIOTUN MAITUMHHOTO 00y4YeHus : pykoBoacTBo / C. Pamika ; mepeBoj] ¢ aHTIIMHCKOTO A.
B. JlorynoBa. — Mocksa : JIMK Ilpecc, 2017. — 418 c¢. — ISBN 978-5-97060-409-0. —
Texcr : oanektponnbit // Jlab AJIEKTPOHHO-OMOIMOTEYHAsT CUCTEMA. URL:
https://e.lanbook.com/book/100905

6.2 CnpaBo4Ho-0u01uorpaguyeckas Jureparypa

6.1.4. Jleonun Yepnsk. Uro nemate ¢ xaocom maaHHbIX? // OtkpeiThie cuctemMel.CYBJ[. — 2013. —
Ne 9. — C. 16-20
byrakoB, H. A. Ob6pabotka Oonpmux gaHHbIX ¢ Apache Spark : ydeOHO-MeToaMUYECKOE
nocobue / H. A. byrakos, M. B. Ilerpos, JI. HaconoB. — Cankr-Ilerepoypr : HUY U'TMO,
2019. — 50 ¢. — Tekcr : amekTpoHHBIN // JlaHb : AJIEKTPOHHO-OMOIMOTEYHAS] CHCTEMa. —
URL.: https://e.lanbook.com/book/136573

6.1.5.

6.3 IlepeyeHb KypHaJIOB 110 NPO(PUIIO AUCHHUILINHBI:
«McKycCTBEHHBII MHTEIUICKT U MPUHATHE perneHuin» (http://www.aidt.ru)
«Mup 6onpunx ganHbix (Big data)»

6.4 Meroanuyeckue yKasaHusl, peKOMEHAAIUN U APYrue MaTepuajibl K 3aHATUAM
6.1.6. Meroanyeckue yKa3aHHWs JUIS BBINOJHEHUS JIAOOPAaTOPHBIX pabOT MO JUCHMIUIMHE
«ITpequkTUBHAs aHANUTUKa», JJISI CTYJEHTOB HampasieHus mnoarotoBku 09.04.01
«npopmaTka U BBIYMCIUTENbHAS TeXHHKa» JHEBHOU ¢opmbl oOyuenus / HI'TY; Cocrt.:
M.B.barupos, H.Hosropogn, 2021
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DNEKTPOHHBIE BapUAHTBI BCEX METOAMYECKHUX YyKa3aHWI OTHPABISIOTCS HA DJIEKTPOHHBIE aJipeca
TPYIIIL
6. THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI
Y4eOHbI mporecc MO JUCHUIUIMHE 00€CledeH HEeOOXOAMMBIM KOMIUIEKTOM CBOOOJIHO
pacIpoCTpaHsIeMOro MPOrpaMMHOTO o0ecTieueH st (COCTaB 1Mo TUCIHILIMHE onpeaecH B Hactosmed PIT/
Y TIOJJIC)KUT OOHOBIICHUIO TIPH HEOOXOIUMOCTH).

7.1 Hepeqeﬂb HH(])OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

Tabmuua 7.1 -IlepedeHb 3JEKTPOHHBIX OMOIMOTEYHBIX CHCTEM

Ne HaunmenoBanue O95C Ccpliaka k 9BC
Jlanb https://e.lanbook.com/
2 FOpaiit https://biblio-online.ru/

7.2 llepeyeHb CBOOOHO PACTIPOCTPAHSEMOI0 IPOrPAMMHOI0 00ecreYeHus

Tabnuua 7.2 — [IporpamMmmHoe obecrieueHue, UCIoIb3yeMoe CTYACHTaMH OYHOTO 00y4eHUs

IIporpammHoe oGecnieyeHue, IIporpamMHoe oGecnieyeHHe CBOOOIHOTO PACIIPOCTPAHEHMS
HCNO0JIb3yeMO€e B YHHBEPCUTETEe HA
JOTOBOPHOI OCHOBE
- Adobe Acrobat Reader (https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html)

Linux (https://www.linux.com/)

OpenOffice (FreeWare) https://www.openoffice.org/ru/

JDK 8 u Brire (https://adoptopenjdk.net/)

DpeiimBopk Java Spring 5
(https://spring.io/projects/spring-framework)

Eclipse (https://www.eclipse.org/)

Intellij ldea (https://www.jetbrains.com/ru-ru/idea/)

git (https://qgit-scm.com/), github (https://github.com/)

Maven (https://maven.apache.org/), Gradle (https://gradle.org/)

Pemakrop 610k-cxem (https://app.diagrams.net/)

7.3 IlepeyeHb CcOBpeMeHHBIX NPO(GeCcCHOHAIBHBLIX 0a3 JaHHBIX W HHGPOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

B Tabmuue 7.4 ykazaH mnepedyeHb NpOoQEecCHOHATBHBIX 0a3 JAaHHBIX M HH(POPMALMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOPBIM oOecnedeH A0CTym (yaaleHHbIN nA0cTyn). /JaHHBINH nepeyeHb MOMJIeKUT
00HOBJIEHHIO B co0TBeTCcTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHoM paszene MoOryt ObITh NMPUBEIEHBI PECYpChl (CCHUIKM Ha CalThl), HA KOTOPBIX MOKHO
HAlTH TMOJE3HYI0 Ul Kypca MH(QOPMAIUIO, B T.4. CTATUCTUYECKHUE WM CIIPABOYHBIC JaHHBIE, ydeOHbIE
MaTepuabl, OHJIaiH KypChl U T.1.

Tabnuma 7.4— [lepedeHb COBpeMEHHBIX MpodecCuoHaIbHbIX 0a3 TaHHBIX U HH(POPMAITMOHHBIX
CIIPaBOYHBIX CHCTEM

Ne HaunmeHnoBanue npogeccuoHAILHON 0a3bl JaHHBIX, Hoctyn k pecypcey (yaajeHHbIH J0CTY € yKa3aHUEeM
B HH(OPMANMOHHO-CIIPABOYHOI CHCTEMBbI CCBLJIKH/IOCTYII M3 JIOKAJTbHOH CeTH YHHBEPCUTETA)
1 2 3
1 basa naHHBIX CTAaHIAPTOB M PETIIAMCHTOB https://www.rst.gov.ru/portal/gost/home/standarts
POCCTAHIOAPT
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2 [Mepeuens npodeccnonabHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html
HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
3 KaraJor naTTepHOB IPOCKTHPOBAHUS https://refactoring.guru/ru/design-patterns/catalog

7. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UHBAJINJ1O0B U JIMIY C OB3

B tabnune 8.1 ykaszan nepeueHb 00pa30oBaTeIbHBIX PECYPCOB, UMEIOMINX (OPMBI, aJaNTHPOBAHHBIC
K OTPaHUYCHHMSM HX 3/0POBbS, a TAaKKE CBEICHHS O HAJIUYUM CIICHHUATIBHBIX TEXHHYECKUX CPEICTB
O6y‘-IeHI/I$I KOJUICKTUBHOI'O W MHAWBUAYAJIBHOTO ITOJIb30BAaHMUA. HpI/I 3a110JIHCHHUH Ta6JII/II_[BI MOXECT 6LITB
UCIIONIb30BaHa MHGOPMAIMs, pa3MelleHHas B mojapasziene «/locTynHas cpema» crenuaan3MpOBaHHOTO
paszaena caiita HI'TY «CBenenus 00 oOpazoBaTenbHOU opranusarmmy https://www.nntu.ru/sveden/accenv/

Tabnuma 8.1 - OOpa3oBaTenbHbIC peCypChl A HHBATHIOB U Jull ¢ OB3

Ne Ilepeuens 00pa3oBaTeIbHBIX PECYpPCOB, CaeeHUS 0 HATUYMH CHENUAIBHBIX TEXHUYECKHX CPEACTB
NPHUCHOCOOJCHHBIX VISl HCIIOJIb30BAHMSA 00y4eHNs KOJJIEKTHBHOIO M HHANBHAYAJIBHOIO
HHBaJUAaMu 1 aunamu ¢ OB3 NMOJIb30BAHUS
1 OBbC «KOoHCYNIBTaHT CTYIEHTa» 03BYYKa KHHUT M YBEIMUCHUE MIPUPTA
2 OBbC «Jlanb» crenrasbHOe MOOMIIEHOE PUIIOKEHUE - CHHTE3aTOp PeUH,
KOTOPBII BOCTIPOU3BOANT TEKCThI KHUT U MEHIO HaBUTAITUH
3 9BC «}OpaiiTy BEpCHst U1l CITa00BHISIINX

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE, HEOBXOAUMOE IS
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

J1J11 KOHTAKTHOM M CaMOCTOSITETbHOM pabOThl 00YJAIOIIUXCS BbIIEJICHBI TOMEIIEHUS, OCHAIIEHHbBIE
KOMITBIOTEPHON TEXHUKOH C TIOIKIIOYCHHEM K ceTd "MHTepHeT" 1 o0ecniedeHneM JOCTyIa B AJICKTPOHHYIO
HH(I)opMauHOHHo 00pa3oBaTeNbHyI0 Cpeay OpraHU3aIIH:

3aJ AIEKTPOHHO-UH(POPMALMOHHBIX pecypcoB (ayd. 2210 — 11 xommbrotepos, ayn. 6119 — 9
KOMIIBIOTEPOB);

— YUTAJIBHBINA 3aJ1 OTKPHITOTO JOCTyMa (ayn. 6162 — 2 koMIblOTEpa);

— ayn. 2303, 2202, o6opynoBanusie Wi-Fi.

[Tepeuens MaTepHabHO-TEXHUYECKOTO O0ecTeueHus, He0OOXOIUMOTO AJIs peann3alii IPOrpaMMBbI
OakanaBpuaTa Ui CTYJACHTOB OYHOTO OOYUEHHsI, BKIFOUAET B C€0s1 KOMITBIOTEPHBIE KIJIACCHI

1. Ayo. 4403 kagpeopwr «Hngpopmamuka u cucmemsl ynpagieHus» - 1a00pamopus
Ilpozpammuposanua ACO u 'y
KommnbroTepsl, OCHaIeHHbIE HEOOXOIMMBIM OOOPYAOBAaHUEM, TEXHHWYECKHMH W SJICKTPOHHBIMU
CpeACcTBaMU O0Y4YEHHUsI U KOHTPOJIS 3HAHUH CTYJAECHTOB:
— 10 APM (TepmuHaoB);
— MyJbTUMenuitHbIN npoektop Vivitek H 1180,
— okpad HacteHHsli LMP 100109,
— cereBas KynonbHas PTZ-kamepa AXIS M5014.
[Takets! [1O (MLIeH3HMOHHOE):
— Dr.Web (c/H H365-W77K-B5HP-N346 ot 31.05.2021),
— MATLAB R2008a DVD KIT-WIN & UNIX/MAC (Ne muniensun 527840, Ne 3akaza 2035235
Softline ot 05.05.2008).
[Makets! I1O (pacmpocTpaHsiemMoe 1o cBOOOAHOM JTHIIEH3UN):
— Apache OpenOffice;
— Eclipse (https://www.eclipse.org/)
— git (https://git-scm.com/)
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— Microsoft Visual Studio 2017 Community Edition

(https://visualstudio.microsoft.com/ru/vs/community/)

2. Ayo. 4408 xkaghedpvt «Hngpopmamuka u cucmemol ynpagieHus» - 1adopamopus
Hugpopmayuonnvix mexunonozuil.
Kommprotepsl, ocHallieHHble HEOOXOAMMBIM O0OPYJOBaHHEM, TEXHUYECKHUMH U 3JIEKTPOHHBIMU

cpeAcTBaMU O0Y4YEHHUsI M KOHTPOJISI 3HAHHUH CTYACHTOB.

— 8 pabounx mecT Ha 6a3e ToHKHUX KiueHToB DellWise,

— MyJabTUMenuHHbIN npoektop BenQ PB6240,
— HoytOyk Lenovo V130-151KB,
— CTeHJ JJIs U3yYeHHs aBTOMAaTHUECKUX CUCTEM yrpaBiieHus Ha 6aze 6moka MyRio ¢ FPGA nox

ynpasienueMm LabView.

[Takets! 1O (murieH3UOHHOE):
— Dr.Web (c/u H365-W77K-B5HP-N346 ot 31.05.2021).

[Takets! I1O (pacnpocTpaHsieMoe 0 CBOOOHON JTUIICH3HH ):

— Apache OpenOffice;

— Linux Ubuntu 20.04 (https://releases.ubuntu.com/20.04/)
— git (https://git-scm.com/)

— Microsoft Visual Studio 2017 Community Edition

(https://visualstudio.microsoft.com/ru/vs/community/)

Taxxke, mJi1 caMOCTOSITENILHON pabOThl OOYYAIOIIMXCS BBIJCIEHBI IMOMEIIEHUS, OCHAIIEHHbBIE
KOMITBIOTEPHON TEXHUKOH C TIOIKIIOYCHHEM K ceTd "MHTepHeT" 1 o0ecniedeHneM JOCTyIa B AJICKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTENbHYIO CPEAY OpraHU3aAIIH:

Tabmuma 9.1 - OcHaleHHOCTh ayIUTOPUIN U IOMELIEHUH JIJIs1 CAaMOCTOSITENIbHOM paboThI CTY/IEHTOB

10 JUCIUILINHE

Ne HaunmenoBanue
ayauTopuii u
noMeneHuH st

OcCHalIeHHOCTh Ay AUTOPHIA
NOMEIIeHUH ¥ MOMelleHUu i 1JIs
CaMOCTOSATEIbHOI padoThI

Ilepeyens JUIIEH3HOHHOTO MPOTPAMMHOTIO
o0ecreyeHms.
PekBHM3UTHI NOATBEPKIAIONIETO JOKYMEHTA

CaMOCTOSATEJIbHOM
padoThI
1 1 2 3
1 6421 KoMIUIeKT 1eMOHCTPAIHOHHOTO  Microsoft Windows7 (moamucka DreamSpark

yaeOHas ayJUTOPHsl st
MPOBEJCHUS 3aHATUI
JICKIIMOHHOTO U
CEMUHApCKOro THUIIA,
TPYIIOBBIX U
WHIUBUAYAIbHBIX
KOHCYJIbTalluH,
TEKYLIEro KOHTPOJIS U
IIPOMEKYTOUYHOHN
arrectanuu; . Huxani
Hogropon, Kazauckoe 1.,
12

00opymoBaHuUs:

e [IK, ¢ BBIXOIOM Ha
MyJIbTUMEANMHBIN IPOEKTOP, HA
6aze AMD Athlon 2.8Trm, 4 I'6
03V, 250 I'b HDD, monuTop
19” — 1.

* MynbTUMeIUHHBIN IPOEKTOP
Epson- 1 mr;

e OkpaH — | mr.;

Ha6op yueOHO-HATISAHBIX

rocoouit

Premium, gorosop NeTr113003 ot 25.09.14)

» Gimp 2.8 (cBoboanoe I10, nuuenzus GNU
GPLV3);

+ Microsoft Office Professional Plus 2007
(mumensust Ne 42470655);

» OpenOffice 4.1.1 (cBoboauHoe I10, uneH3us
ApacheLicense 2.0)

» AdobeAcrobatReader (FreeWare);

 7-zip anst Windows
(cBobomHOpactpoctpansemoe 110, nunensues
GNU LGPL);

Dr.Web (c¢/u H365-W77K-B5HP-N346 ot
31.05.2021).
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6543 * IIpoexrop Accer — lur; * Microsoft Windows 7 (moxmucka DreamSpark
KOMITBIOTEPHBIM KJIACC - « TIK na 6a3e IntelCoreDuo 2.93 Premium, gorosop Ne Tr113003 ot 25.09.14);
nomenienne miss CPC, ITn, 216 03V, 320 I'6 HDD, * Microsoft Office (mumen3us Ne 43178972);
KypCOBOTO MoruTOop Samsung 19* — 11 .. + Adobe Design Premium CS 5.5.5 (numensus
MIPOEKTHPOBAHUS [IK nmogxiroueHs! K ceTH Ne 65112135);
(BBITIOJTHEHHSI KYPCOBBIX «HTEpHET» U 06CCTIEINBAIOT + Adobe Acrobat Reader (FreeWare);
pabot), r. Hmxanit JOCTYTI B 3JICKTPOHHYIO * 7-zip mnst Windows
Hogropon, Kazanckoe 1., HHPOPMAIUOHHO- (cBobomHOpacnpoctpansemoe [10,
12) 00pa30BaTEeIBHYIO CPEIy munensuest GNULGPL);
YHHUBEpCHUTETA * Dr.Web (c/m H365-W77K-B5HP-N346 ot
31.05.2021)
» KoncynsranTtlImtoc(I'TIZ] Ne
0332100025418000079 ot 21.12.2018);
Gimp 2.8 (cBoboxnoe I10, mumieH3us
GNUGPLV3)

9. METOAJUMYECKHE PEKOMEHJALMU OBYYAIOIIUMCA IIO OCBOEHUIO
JUCHUIIJIMHBI

10.1 O0mue MeToAMYECKHE PEKOMEHAANUM I 00y4aIOIIMXCH M0 OCBOCHHMIO JAUCHHUIIMHBI,
o0pa3oBaTe/ibHbIEC TEXHOJIOTHHU

JlMcuuIUIMHA pealn3yeTcss IMOCPEJICTBOM IPOBEAECHUS KOHTAKTHOW paboThl ¢ OOydyarolMMUCS
(BKJIFOYAs] TIPOBEICHUE TEKYIIETO KOHTPOJSI yCIEBAEMOCTH), CAMOCTOSATEIBHON pabOThl 00yJaroUInXcs 1
IIPOMEXKYTOUHOM aTTECTALNH.

IIpn npenomaBanum mucuMIUIMHBEL «lIpenIuKTHBHAs aHANUTHKA», HCIOJIB3YIOTCS COBPEMEHHBIE
o0pa3oBaTeNbHbIE TEXHOJOIMH, II03BOJIAIONIME IOBBICUTh AKTUBHOCTh CTYJIEHTOB IIpU OCBOCHUHU
Marepraia Kypca M MpeJoCTaBUTh UM BO3MOXKHOCTH 3(PPEKTHBHO peaqn30BaTh Yachl CAMOCTOSTEIHLHOU
paboTHL.

Bech neKIMOHHBIM MaTepuan Kypca CONPOBOXKIACTCSI KOMIIBIOTEPHBIMU IPE3EHTALUSIMU, B
KOTOPBIX HArjsAHO IPENOAHOCATCS MaTepuall pa3iUYHbIX pas3fesioB Kypca U 4YTO JaeT BO3MOXKHOCTb
0o0CYIMTh MaTepHall CO CTYAEHTAaMHM BO BpeMsS UYTEHHs JIeKIHH, aKTUBHUPOBATh UX AEATEIbHOCTb MNpPHU
OCBOGHMM MaTepuaya. OJEKTPOHHblE MaTepuanbl JIEKUUH B MEpPHOA JUCTAHLMOHHOTO OOYy4YeHHs
OTIIPABIISIOTCS MO 3JEKTPOHHOM MMOYTE Ha ajpeca IPYII U MOTYT OBITh MOJYYEHBI 0 YTEHUS JIEKUUH U
popaboTaHbl CTYIEHTAMHU B X0/1€ CAMOCTOSITEILHON PabOTHI.

Ha nexnusx, npakTUYECKUX 3aHATUAX PEAIN3YIOTCS HHTEPAKTUBHBIE TEXHOJIOTUH, IIPUBETCTBYIOTCS
BOIPOCHl U OOCYXACHUSI, MCIONb3YETC JIMYHOCTHO-OPUEHTUPOBAHHBIN MOJXO0J, TEXHOJIOTHUS pabOThl B
MaJIbIX TpYIIax, YTO MO3BOJSET CTYJIEHTaM IMpPOSBUTH ce€Os, MOJYyYUTh HABBIKM CaMOCTOSTEILHOTO
W3Yy4EHHUs MaTepuasa, BBIPOBHATH YPOBEHb 3HAHUI B IPYIIIE.

Bce Bompockl, BOHHMKIIME MPU CaAMOCTOSITENIbHOM paboTe Haj IOMAIlHUM 3aJlaHueM, MOJpOOHO
pa3buparoTcs Ha MPaKTHUECKUX 3aHATHAX M JeKUusax. [IpoBoasTcs WHAMBHUIyalbHbIE W TPYIIOBbHIE
KOHCYJIbTAllUM C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHI: 3JEKTpPOHHAs IOuTa,
MecceHKepbl, Zoom, Discord.

WNHunuupyeTcst akTUBHOCTh CTYJEHTOB, IMOOLIPSIETCS 3aJjaHue JIIOObIX BOINPOCOB IO MaTepuany,
NPAKTUKYETCS WHAMBUAYAJIbHBIII OTBET HAa BOIPOCHI CTYJEHTA, PEKOMEHIYIOTCSI METOJbl YCIEIIHOIO
CaMOCTOSITENILHOTO YCBOEHHS MaTepuaia B 3aBUCUMOCTH OT YPOBHSI €0 0a30BOM MOATOTOBKH.

Jnist OLIeHKM 3HAaHUM, YMEHUH, HAaBBIKOB U YPOBHS C(HOPMUPOBAHHOCTH KOMIETEHIIUN IPUMEHSIETCS
OaIbHO-PEUTUHIOBAsE CHCTEMa KOHTPOJI U OIEHKH YCIIEBAEMOCTH CTYJIEHTOB B TMPOIECCE TEKYIIEro
KOHTPOJISL.

[IpomexyTouHas arrectanus HpoBoAUTCS B (opme auddepeHIMpPOBAaHHOTO 3ayeTa € YYETOM
TEKYIIEH yCIIeBaeMOCTH.

PesyabTar o0O0y4yeHusi cuuTaercsi C(POPMHUPOBAHHBIM Ha IMOBBIIICEHHOM YPOBHE, €CIIH
TEOPETUYECKOE COJECpP)KaHUE Kypca OCBOCHO MOJHOCTBbIO. Ilpum YCTHBIX coOeceJOBaHUSAX CTYICHT
MCYEPIBIBAOIE, IOCIEIOBAaTeIbHO, YEeTKO U JIOTMYECKH H3JlaraeT y4yeOHbIl Marepuali; CBOOOJIHO
CIpPABISETCS C 3aJaHUsAMH, BONPOCAMM, HCIOIB3YET B OTBETE JOMNOJHUTENbHBIM Marepuan. Bce
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NpEeIyCMOTPEHHBIE paboueil y4eOHOW TporpamMMmoil 3alaHus BBINIOJHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMH, CTYJIEHT CIIOCOOEH aHAIM3UPOBATh MOTYYEHHBIE PE3YNbTAThI, IPOSBIISET
CaMOCTOSITENIbHOCTD IIPH BBIITOJIHEHUU 3aJJaHUM.

Pesyabrar o00y4denusi cumrtaercsi CcGOpMHMPOBAHHBLIM HAa TOPOrOBOM YPOBHeE, €CIIH
TEOPETUYECKOE COJCpPIKaHUE Kypca OCBOCHO MONHOCTBIO. IIpum YCTHBIX coOeceOBaHUSX CTYACHT
MOCNIE0BATENbHO, YETKO M JIOTMYECKH u3JaraeT y4deOHbIH MaTepuai; CHpaBlseTCs C 3aJaHUsIMHU,
BONPOCAaMH, TPEOYIOIMX MPUMEHEHUS 3HAHWI; BCE MPEIyCMOTPEHHBIE pabodeil yueOHOH mporpammon
3aJaHUSl BBIIOJIHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMU TpPEOOBAHUSAMHU, CTYACHT CIOCOOCH
AQHAIM3UPOBATH MOJIYUEHHbBIE PE3YJIbTATHI; MPOSBISIET CAMOCTOSATEIBHOCTD IIPY BBIIOJIHEHUH 3alaHUM.

Pe3yibTaTr 00y4yeHUus1 CUUTAETCH HEC(POPMHUPOBAHHBIM, €CJIU CTYJAEHT IIPHU BBINOJHEHUHN 3a1aHUM
HE JIGMOHCTPUPYET 3HAHUN Y4eOHOro Marepualia, JONMyCKaeT OIMUOKHA, HEYBEPEHHO, C OOJBIITUMHU
3aTpYJHEHUSIMH BBINOIHSET 331aHUs, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, Ka4eCTBO BHITOJHEHHBIX
3a/laHuil HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHMSM, KAUECTBO HX BBINOJIHEHUS OLIEHEHO YHCIOM
0aJJIOB HUXKE TPEX IO OLEHOYHOM CUCTEME, YTO COOTBETCTBYET TOPOTOBOMY YPOBHIO.

10.2 MeToanyeckue yKka3aHus Uil 3aHATHI JeKIUOHHOIO THIIA

JlekUMOHHBI Kypc MpeAnojiaraeéT CHUCTEMATU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMAaTUYECKOTO TUTaHa. B Xo/1e JIEKIIMOHHBIX 3aHATHI PACKPBIBAIOTCS 0a30BbIe BOIPOCH B paMKaX KaKJIOH
TeMbl nucnuiuidHbl (Tabmuiel 4.4, 4.5, 4.6) . O603HaYaAIOTCS KITFOUEBBIE aCTIEKThI TEM, a TAK)KE JCIIAI0TCS
aKIEHTHl Ha HamOoJiee CIOKHBIE M BaXKHBIE IMOJIOKEHHS M3ydaeMoro Marepuana. MaTepuaibl JISKIUA
SBIISIOTCS OMOPHOM OCHOBOM ISl OJTOTOBKU OOYYAIOIIUXCS K MPAKTUYECKUM 3aHATHUAM U BBIOTHEHUS
3a/laHuil CaMOCTOSITENIbHOM paboOThl, @ TaKkKe K MEpPONPUATHUSAM TEKYILEro KOHTPOJS YCHEBAEMOCTU U
IIPOMEKYTOUHOM aTTeCTalluy 1O TUCLUHUILIIMHE.

10.3 MeToanuyeckne yKa3aHus 110 0CBOCHUIO THCIUIIJIMHBI HA JIA00PaTOPHBIX padoTax

[ToAroToBKy K Kak0i# 1abopaTopHOM paboTe CTYACHT AOJKEH HauaTh ¢ O3HAKOMJICHHUS C MJIaHOM
3aHATHUS, KOTOPBI OTpakaeT CoJIep)KaHWE TPEAIOKEHHONH Tembl. Kakmas BbImosHeHHass pabora ¢
O(OPMIICHHBIM OTYETOM MOJUICKUT 3aIIUTE y MIPEnojaBaTels.

[Tpu onleHuBaHUM Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIEIYIOIIEE:

— KayecTBO BBINOJHEHUS MPAaKTHUYECKOM YacTH pabOThI U CTENIEHb COOTBETCTBUS PE3yIbTAaTOB PabOTHI
3a/laHHbIM TPeOOBaHUSM;

— KauecTBO oopMiIeHHUs OTYeTa MO paboTe;

— KayecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aIIUTE PaOOTHI.

10.4 MeToauyeckne yKa3aHHUs 10 OCBOCHUIO JMCUMILIMHBI HA MPAKTHYECKUX 3aHATHAX
[TpakTHyeckue 3aHATHS 110 TUCUUIUIMHE HE TPETYCMOTPEHBI

10.5 MeToauyeckue ykazaHus M0 OCBOCHHUIO JMCHMILIMHBI HA KYPCOBOii padoTe
KypcoBas paboTa He mperycMOTpeHa yueOHbIM TIJIaHOM.

10.6 MeToanyeckue yka3aHus M0 CAMOCTOATEIbHOM padoTe 00y4aromuxcs

CamocrosiTenbHast pabota obecreynBaeT MOArOTOBKY OOyUYarolerocss K ayJUTOPHBIM 3aHATHIM U
MEpONPHUATHSIM TEKYIIEro KOHTPOJII M TNPOMEXKYTOYHOH aTTecTalud M0 H3y4aeMOW JUCIMILIMHE.
PGSYHI)TaTI)I STOH IMOATOTOBKH ITPOABJIAIOTCA B AKTHBHOCTHU 06yqafomer0051 Ha 3aHATHUIAX W B Kau4€CTBEC
BBITOJIHEHHBIX MIPAKTUYECKUX 3a/IaHUH U APYTUX POPM TEKYILIETO KOHTPOJIS.

[Ipn BeIMONHEHMHM 3aJaHUN JJIT  CAMOCTOSITEIPHOM pabOThl PEKOMEHIyeTCsl TMpopadboTka
MaTepHajioB JIEKIUH MO0 KaXIOW MPOMIECHHON Teme, a TakKe M3Yy4YeHHE PEKOMEHAYeMOH JIMTepaTyphl,
npeacraBiieHHoN B Paznene 6.

B npornecce camocTosTenbHON pabOThI PU U3YYEHUH AUCHUIUIMHBI CTYIEHTBI MOTYT paboTaTh Ha
KOMIIBIOTEPE B CIELUATN3UPOBAHHBIX ayJIUTOPUAX JJISi CAMOCTOSITEIbHOW paboThl, ykazaHHBIX B Paznene
9. B ayauropusix umeercs AOCTYHI uepe3 MH(OPMAIMOHHO-TENIEKOMMYHUKAIIMOHHYIO ceTh «VHTepHeT» K
JEKTPOHHOUW HMH(pOpMalMOHHO-00pa3oBaTtenbHoi cpene yHuBepcutera (OMOC) U 3neKTpoHHOU
o6ubmuoreunoit cucteme (OBC), Toe B 2IEKTPOHHOM BHJIE pacloyiaralorcs ydeOHble U y4yeOHo-
MCETOANYCCKHUEC MaTCpHrajibl, KOTOPBIC MOI'YT OBITh HCHOIB30BAHbI I CaMOCTOSITEIIHHOM pa60TI)I npu
U3YYEHHUH JUCLUUIUINHBL.
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10. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCHUITJIMHBI
11.1 TunoBble KOHTPOJIbHbIE 33/IaHUSI WIH HHbIE MaTepHaJIbl, HEOOXOAUMBbIE IJIf1 OLEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/1€ KOHTPOJISl TEKYIleH yCIeBaeMOCTH

JlJis Tekyliero KOHTPOJS 3HAHUM CTYAEHTOB MO JUCIHUIUIMHE MPOBOAUTCS KOMIUIEKCHAsl OIEHKa
3HAHUH, BKIIFOYAIOIIast
- 3aIUTY J1a0OpaTOPHBIX PadoT.

10.1.1. TunoBsle 3amanust s 1a00PATOPHBIX PadbOT
TunoBble 3aaHus IS JIAOOPATOPHBIX PabOT MPUBEIEHBI B yUCOHO-METOIUYECKUX YKA3aHHSIX I10
MIPOBEICHUIO J1a00OpPaTOPHBIX PadoOT.

11.2 TumoBble KOHTPOJbHbIE 33JaHUSI WIH MHbIE MATEPUAJIbl, HEOOXOAUMbIE JJIs1 OLEHKH
3HAHMH, YMeHHIi, HABLIKOB H (MJIH) ONBITA B X0/1€ MPOMEKYTOYHOM ATTeCTAIUM MO IMCUMILIUHE

11.2.1. 3amuTa KypcoBOro mpoekra/ padboTsl

KypcoBas paboTa He mpenycMOTpeHa y4eOHbIM MIaHOM

11.2.2. 3auer ans CTyAEHTOB OYHOM (OPMBI 0OYUEHHUS B 2 CEMECTpE.
[IpoBoauTCcst B BHAE YCTHOTO cOOECEIOBaHHUS [0 THUIIOBBIM BOIpocaM. THIIOBBIE BOIMPOCHl ISt
IPOMEKYTOUHOM aTTecTaluu B popme 3auera AJisi CTYJEHTOB O4YHOI ()OpMBI 0OyUEHUS:

1.

10.

11.

12.

13.

OcHoBHblE TOHATHSA: OOJIBLIME JlaHHblE, HayKa O JaHHbIX, aHaJIW3 JAHHbBIX, MAalIMHHOE
oOyuenne. OCHOBHbIE 3Tanbl W3BJIECUYEHUs 3HAHUM M3 AaHHbIX. [IpuMepbl 3agau aHamM3a
JTAaHHBIX.

CTpyKTypHpOBaHHbIE M HECTPYKTYpPUpOBaHHbIE NaHHble. KareropuaabHble M HENpepbIBHbIE
nepeMeHHble. MeToapl 0TOopa MpU3HAKoB (epeMeHHbIX). bubnuoreka pandas: 00beKTHI Series
u DataFrame.

OOpaboTka JaHHBIX: TOWUCK IMPOIYILEHHbIX 3HAYEHUH, OCHOBHBIE METO/Abl 00pabOTKH
NPOMYIIEHHBIX 3HAYeHUH, 00paboTKa MPOMYIIEHHBIX 3HAaYeHUH ¢ MOMOIIbI0 pandas, MOMCK U
yaalieHue TyOonupyromuxcs 3Ha4eHuit B pandas.

OO0paboTka JaHHBIX: OMHMCATENIbHbIE CTATHUCTUKHU, MOUCK aHOMAIUN (BKJIIOYAs THCTOIPaMMBbI,
AIUKOBbIE JUArpamMMmbl, SJAEpHbIE OIEHKM IUIOTHOCTH), aHaliu3 BBIOPOCOB M ILIYMOB.
Hopmanusanus u crangapTu3anns JaHHbIX.

Busyanuzanus naHHbIX: BUJBI TpaduKOB U quarpamMM. OCHOBHbBIE HHCTPYMEHTBI BU3yaIu3allun
naHHbIX B Python.

Marematuka B Data Science: OCHOBHbIE OHSITHSI, TPAaUEHTHBIHN CITYCK.

Marpuunsie npeoOpa3oBaHusl, BEKTOPbI, (YHKLUHU PErPECCUU.

KnacTepHblil aHanu3: nepapXxuueckuil KIIaCTEpHbII aHalIU3, TOCTPOEHHUE IEHAPOTPaMM, METOAbI
K-cpennux. Kinacrepusiit ananu3s B Python.

MamnHHoe 00y4yeHHe: OCHOBHbIE MOHATHSA, 3a7aud, KOTOPbIE MOYKHO PEIIUTh C TOMOIIbIO
MAIIMHHOTO O00yd4eHUs. AJTOPUTMBI MAIIMHHOTO OOy4YeHHsI C y4yuTelneM U 0e3 yduTens
(nepeuncnauts). UucTpymMenTs! Python, ucnonszyembie B MallIMHHOM O0y4Y€HUH.

MaiuHHOe 00ydeHue: JTanbl MojenupoBanus. OTOop MpU3HAKOB HA OCHOBE MojeiH. OlueHka
KayecTBa MOCTPOEHHBIX MOJIENIEH.

MammHHOe oOyueHue: aHcaMOiau anropuTMoB. CriocoObl peanu3anuu aHcamOield Ha s3bIKe
python.

3amava Kiaccu(UKalMU: TIOCTAHOBKA 3aJaud, NpUMEp MoJeNiel, MOHATHE MepeoOydeHus,
OIICHKA KauecTBa KjacCU(pUKaLMU, TOHKas HaCTPOilKa MOJIEIH.

3amaua perpeccuu: MOCTaHOBKA 3a/laud, MpHUMEp MOJeNel, MOHATHE NepeoOyueHus], OLeHKa
KayecTBa Kiaccuukaim, TOHKasi HacTpOKa MOJIEIIH.
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14. «Ku3HeHHBIN UKD TPOEKTA MO aHATUTHKE OOJIBIITNX JaHHBIX.

15. Koppensmus. PerpeccioHHbIN aHaIH3.

16. IIpumepbl UCNIOTB30BaHUS KOPPEISIUH B 001aCTH OOJBIINX TaHHBIX.

17. 3agauu B 065acTy OONBIIMX JaHHBIX, pELIa€Mble METOZOM PEIPECCHOHHOIO aHAIN3A.
18. IlocTanoBKa 3a1auy KJIACCHU(PHUKAIHH.

19. IlocTanoBKa 3a7auu KJ1acTepU3aLUH.

20. 3amava MOCTPOCHHUS aCCOIMATUBHBIX MPABHUIL

B mnomnom o0beme olLeHOYHBIE cpeacTBa HMeroTcs Ha Kadeape «MHpopmatmka W CHCTEMBI
yrpapieHus». OLEeHOYHBIE CPEICTBA MOTYT OBITH MOJIYUEHBI 10 TPEOOBAHUIO.
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YTBEPXAIO:
Hupexrop nncruryra UPUT

MsxkunabkoB A.B.
« ” 2021 r.

Jluer akTyaau3anuu padodeil mporpaMMbl JUCHHILTHHBI
«b1.B.OJ1.4 IlpenukTBHASA aHAITUTUKA»
UHJIEKC 110 YIeOHOMY IUIaHy, HAUMEHOBAHKE

JUTSl IOITOTOBKU OakaliaBpoB/ CHEIIUATNCTOB/ MATUCTPOB

Hanpasnenne: 09.04.01 MHpopMaTHKa ¥ BEIYUCIUTENbHAS TEXHUKA

HanpaBieHHOCTh: UHTe/LIeKTyanbHbIe CHCTEMbI 00pab0TKK HH()OPMAIIUU U YIPABJICHHSI
®opma 00ydeHHs ouHas

I'ox Hauama moarorosku: 2021

Kype 1

Cemectp 2

B pabGouyio mporpammy He BHOcsTCS u3MeHeHus. [Iporpamma axrtyanmusupoBana ais 2021 r.
HayaJja MoJArOTOBKHU.

Pa3zpabotuuk (n):  barupos M.b.

~ (®UO, yueHas CTeneHb, y9€HOE 3BaHKE) « » 20 r
PaGouas mporpamma nepecMoTpeHa u oo0peHa Ha 3acelaHuu Ka(bez[p; ncy
pOTOKOJ Ne OT «__ » 20 1.
3aenyromnuit kageapoit UCY Tumodeera O.I1.

JIncer akTyaM3auuu NPUHAT HA XpPaHeHHe:

3aBemyromuii Beimyckaronieit kapeapoit UCY « » 20 1.

Metomnueckuii otaen YMYVY: « » 20 T
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