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Pabouast mporpamMmma pa3paboTaHa B COOTBETCTBHH C YTBEP)KICHHBIM yUE€OHBIM TUIAHOM OT
30.08.2021 u tpeboBanusmu OIIOII no nampasnenuto noaroroBku 21.03.01 Hedrerazosoe
Jieno, HarpaBiieHHOCTH «bypeHne HeTSHBIX M Ta30BBIX CKBKUH», «IIpoekTupoBanme H
AKCIUTyaTaIsi CUCTEM TPAHCIIOPTa, XpaHEHHs U cOBITA YIIeBOJOPOAOB», «CTPOUTENBCTBO U
00CITy’)KUBaHHE CUCTEM TPAHCIIOPTA, XPAHEHHS U COBITA YIIIEBOAOPOIOBY, «IKCILTyaTalus U
oOcity>)kxuBaHre OOBEKTOB JOOBIUM Ta3a, Ta30KOHAEHCAaTa W MOJ3EMHBIX XPaHWIHIDY,
«OKcruTyatansi ¥ OOCIy)KMBaHHE OOBEKTOB J00bYM HedTH», «IKcIuTyaranuss U
00CITy’)KUBaHHE TEXHOJIOTHYECKUX OOBEKTOB HE(PTEra3oBOro MpoM3BOJCTBA» K pe3yibTaraM
OCBOCHHS JUCIUIUIMHBI « ManimHHOEe 00y4eHHE U BOITPOCHl HICKYCCTBEHHOTO MHTEIICKTA.
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1. Henau u 321241 0CBOEHUSA IMCUMILIUHBI/ MOTLYJIS

[{enb MUCIUTUIMHEI 3aKITI0YAE€TCS B OCBOCHUU TEXHOJIOTHIA U AJITOPUTMOB MAITUHHOTO
00y4YeHHSI U BOTIPOCOB UCKYCCTBEHHOT'O MHTEIUIEKTA.

3amaun AUCIUTUINHBL

- OBJIaJICHUE OCHOBHBIMH TOHSATHSIMHU U MPUHIUIIAMH HUCKYCCTBEHHOTO MHTEIICKTA,;

- HW3YYCHHE COBPEMEHHBIX TEXHOJIOTHI U aJITOPUTMOB MAIIMHHOTO 00y4eHUs;

- (dopMmupoBaHWE TNPAKTUYCCKUX HABBIKOB  HUCIOJIb30BAHUS TEXHOJOTHA U
QITOPUTMOB MAIITMHHOTO OOYUYEHHS U CUCTEM MCKYCCTBEHHOTO MHTEIUICKTA;

- (¢dopMHpOBaHHE TEPBUYHBIX HABBIKOB CAMOCTOSTEIHHOH pPa3pabOTKH CHCTEM
UCKYCCTBEHHOT'O HWHTEIUICKTa C HCIIOJIB30BAHHEM QJITOPUTMOB W IMPHUHIMIIOB MAIIMHHOTO
00y4eHus;

- Ppa3BUTUC Y O6y‘IaIOH_[I/IXC$I TBOPYCECKOT'O U UHTCJUICKTYAJIbHOI'O IIOTCHIHAJIA.

2. MecTo aucuuiimHbI/Moay s B cTpykType OIIOII BO

JlucuuIuinHa OTHOCHUTCS K JAMCLUUMIUIMHAM »3yiektuBHoro moxayna «Digital & IT.
MammHHOoe oO0y4eHHe ¥ aHalM3 JaHHBIX» 4YacTh y4eOHOro IuIaHa, (QopMHpYyeMOn
y4acTHUKaMU 00pa30BaTENIbHbIX OTHOLIECHUH.

HGO6XOI[I/IMBIMI/I YCJIOBUAMHU JJI1 OCBOCHUA AUCHUIIIMHBI ABJIAIOTCA:

- BJIaJICHHE MOHATUSAMHM U METOJIaMH MaTEeMaTH4YECKOI'0 aHalIN3a, JIMHEHHOM anreOpsl,
METOJI0B ONTUMU3ALNN, TEOPUH BEPOSTHOCTEN M MAaTEMATUYECKOM CTaTUCTUKHU Ul aHAIU3a
JTAHHBIX;

- 3HaHHE 0cOoOeHHOCTeH s3bika Python mis ananmsa manubiX, Python-6ubmuorex s
paboTbl ¢ MHOIOMEpPHBIMH MAacCHUBaMH JIaHHBIX, BHU3yaJHM3allMM JaHHBIX, pealu3aliu
pa3IMYHBIX MAaTEMAaTUYECKUX METOMO0B.

CopepxaHue TUCHUIUIMHBI SBJISETCS MPOJOJKEHUEM JUCUUIUIMHBI «MaremaTuka u
Python nns ananu3a qaHHBIX» sBisieTcsd 0a30BBIM IS M3Y4YEHHUS CIEIYIOIIMX TUCIUILINH
monynst «Digital & IT. MammaHoe oOydyeHue M aHaiu3 JAaHHBIX»: «HeWpoHHBIE ceTny,

((HpI/IKJ'IaI[HI)IC 3aJa4u aHallu3a JaHHBIX).

3. Pe3yabTaThl 00yUeHHsI 10 THCHHUIJIHHE/MOTY IO

[Ipouiecc n3yueHus: AUCUUILIMHBI/MOYJISI HaNlpaBjieH Ha (JOpMHUpPOBaHHE CIIEAYIOIINX

KOMIIETEHLIHM:
Tabnuma 3.1
Kon u HanmenoBanne | Kox u HanMmeHoBaHue mHaukatopa | Koa m HauMeHOBaHHE pe3ysibTaTa O0ydeHUs
KOMIIETCHIIMU noctkerns komnereHmmy (MJK) | mo aucrumiae
VK-1. Cnoco6en VYK-1.1. Ocyumecrnsier BoiGOp 3uate (31): CHHTAKCHC |  YIPABIAIOIINE
OCYINCCTBIIATE IIOUCK, aKTyalbHBIX POCCHHCKUX U 3apy0exHpix | KOHCTPYKIMH A3bika Python
KPHTHYCCKHH aHAIN3 1 Vmere (Y1): pa3pabarbiBaTh NPHKIAJHBIC




cuHTe3 HHbOpMALUH,
HPUMEHSTh CHCTEMHBIH
HOXO[ AJISl PELICHHUSI
MOCTABJICHHBIX 33124

HCTOYHHUKOB, a TaK e IIOKCK, COOp U
00paboTKy nH(MDOpMALUK, HEOOXOAUMON
JUTSL peLICHHsT TIOCTABJICHHOM 3a/1aui.

MmporpaMMbl Ha $3bIKEC HOPOrpaMMHUPOBAHUSL
Python

Bnagers (Bl): HaBbikamu  pa3paboTku
NPWIOKEHUH C BHEIIHUMH HCTOYHUKAMH
MAHHBIX  (TEeKCTOBBHIMH  (aimamm, xml-
daitmamu

VYK-1.2. Cucremarusupyer u
KPUTUYECKH aHATU3UPYET

3Hats (32): OCHOBHBIE CTaHIAPTHBIE MOIYIIH
u Oubmmoreku B Python

MH(OPMALHIO, TIOTTYYCHHYIO U3 PasHBIX | Vet (Y2): HCIIOIB30BaTh Kak
MCTOYHHUKOB, B COOTBETCTBAN C CTaHIApPTHBIE, TAaK M JOIOJHHTEIBHBIE
TpeOOBaHUAMHU H YCIOBUSIMU 3aJa4H. MOJLyJTH, PACIITMPEHHS 1 TAKETHI
Bmagers (B2): TeXHOMOTWSAMH  MOHUCKA
JIAHHBIX U OLICHKH MX KaYeCTBa
VK-1.3. Ucnons3yeT MeToanku 3nate  (33): ocobeHHOCTH  pa3paboOTKH
CHCTEMHOT'0 TIOJIX0/1a TIPH PENICHHH HPHKJIAHBIX IIPOrpaMM Ha si3bike Python
TIOCTABICHHBIX 3a7ad. Vmers  (Y3): co3maBath  COOCTBEHHBIC

MOAYJIU U UMIIOPTHUPOBATH UX

Bnaners (B3): mpakTHYECKMMHU HABBIKAMH
UCTIONIb30BaHusl Habopa OMONHMOTEK s3bIKA
Python s mpukmagHbIX 3amgad B 00JACTH
aHaJau3a JaHHBIX

VYK-2. Cnocoben
OTIpeNeNATh KPYT 33124
B paMKax IOCTaBJICHHOM
LEeNTN U BBIOUPATh
ONTUMAJIBHBIE CITIOCOOBI
WX PEIICHHS, UCXOAS U3
JIeHCTBYIOLINX
MPaBOBBIX HOPM,
HUMEIOIIHUXCS PECYPCOB U
OTpaHHYEHHN

VK-2.1. llposoaut ananus
MOCTABJICHHOU IIETH U (POPMYTHPYET
COBOKYITHOCTh B3aUMOCBSI3aHHBIX 33714,
KOTOpbIe HEOOXOANMO PELINUTh AJIS e
JOCTH)KEHUSI.

3HaTh (34): CHeIHaI3NPOBAHHBIC
OMOJIMOTEKHN IS aHAIM3a JaHHBIX

YuMmets (Y4): pa3pabaTeIBaTh NMPIIIOKCHAS U
cOOCTBEHHBIX OMONMOTEK Ha s3bIKe Python

Bnagets (B4): BBICOKOYPOBHEBBIMHU
S3BIKAaMH ~ TIporpaMMupoBaHus  Python,
COOTBETCTBYIOIUMH oubnmroTekaMu
(NumPy Pandas, SciPy) u
cnenuanu3upoBaHseM [10

VYK-2.2. BriGupaer onTumManbHbIi
CroCco6 penIeHns 3a1ad, HCXOMS U3
HMEIONINXCS PECYPCOB M OTPAHUIEHHUH.

3Hate (35): MeToABl HHTEIUICKTYalbHOTO
aHajM3a JaHHBIX, UMETh IPEJICTAaBICHUE O
TUMaxX 3aj]ady, MMEIOIUX OTHOUIEHHE K
aHaJ M3y JaHHBIX JHOO TOTEHIMAN s
pEeLICHUsI C IOMOIBIO YKa3aHHBIX METOJIOB.

Ymerts (V5):

NPUMEHSATh METOJABl  MHTEIUIEKTYalbHOTO
aHajgM3a JaHHBIX JUIS 3ajad B CBOEH
npodeccHoHaNIbHONH  00JacTH, MPOBOAUTH
JICKOMITO3HIIMIO CIIOMKHBIX 3aja4 Ha Oouee
OpOCThIE M MOJIAIOIINECS  PELICHHUIO
M3yYeHHBIMH  METOJAMH,  COIOCTaBIISAThH
Ha60pr JaHHBIX, OCYHICCTBJIATH Pa3JIMIHbLIC
TUOBI aHAJM3a W MPOTrHO3a C IOMOIIBIO
METOJIOB  MHTEJUIEKTYyaJbHOTO  aHaju3a
JaHHBIX

Bnagers (BS):

TEXHOJIOTUSIMU MMPOCKTUPOBAHUSA n
pa3paboTku 0a3 ¥ XPAHWIHIL IaHHBIX U
UCIIONIb30BaHus  O0Oyd4arommx  HabopoB
JIAHHBIX

VK-2.3. Ananusupyer geiicTByromiee
3aKOHO/IATEIIbCTBO H PABOBBIC HOPMBI,
perynupyronue o01acTb
podeCcCHOHANTBHON IEATEIBHOCTH.

3Hartb (36) :

3HATh CHOCOOBI cOOpa M aHAINW3a MCXOIHBIX
JAHHBIX JJIs TTOCTAHOBKH 3a/1a4, PeriaeMbIX
C TIOMOIIBI0 METOJOB HWHTEIUICKTYaIbHOTO
aHaIN3a TaHHbBIX.

Ymers (V6): TloHnMaTh Kak W3ydeHHBIC B
Kypce METOJIBI pean30BaHbl B
ncnosszyemom [10.

Bnagers (B6):
cnoco0aMH ~ WMHTETpPAlUHd  PAa3HOPOIHBIX
Ha60pOB JaHHBIX B €CAMHOM XPpaHWJINIIC.

[IKC-1

CrocoOHOCTE

[IKC-1.1 OcymecTBnsieT BEIOOp U
CHCTEMaTH3alHI0 HHPOPMAIIIH O

3uate (37): TEXHONOTHYECKHE IIPOIECCHI
He(TerazoBoro Npou3BOJCTBA




OCYILIECTBIIATD U
KOPPEKTHPOBAaTh
TEXHOJIOTMYECKUE
HPOLIECCH
HedTera3zoBoro
HPOM3BO/ICTBA B
COOTBETCTBHH C
BBIOpaHHOM cepoit
npodeccHOHANBHOI
JEATEILHOCTH

TEXHOJIOTHYECKUX MPOIIeccax VYmers  (Y7):  OCyUIeCTBISTH  BBIOOD
He(TEera3oBoro MPOMU3BOICTBA TEXHOJIOTUYCCKUX MPOIIECCOB u
OCYIIECTBIISITh CUCTEMAaTH3aLUI0
nH(GOPMALINN O HUX
Bnamers (B7): HaBeikamm BeIOOpa U
CHCTeMAaTH3aLUuH TEXHOJIOTUYECKHUX
MPOLIECCOB

3uarh (38): pU3UKO-MaTeMaTHICCKUN
anmnapar AJis peleHus: pacueTHO-
AHAIUTUYECKUX 3a/1a4, BO3HUKAIOIINX B
X07Ie IPO(ECCUOHANBHO eI TETHHOCTH
Vumers (V8): YMeeT UCTIO0Ib30BaTh (PH3HKO-
MaTeMaTUYeCKU anmnapart JJi pelieHus
pacyeTHO-aHAJUTHUYECKUX 3a/1a4,
BO3HHUKAIOIIUX B X0/1€ MPOPECCUOHATBHOM
JIeATEIBHOCTH

[IKC-1.3 Koppekrupyer
TEXHOJIOTHYECKHE TPOLIECCHI C
YUYETOM PeaJIbHOM CUTYyalH
COBMECTHO C CEpBUCHBIMHU
KOMITaHHSIMH U CHIEIUATICTaMA
TEXHUYECKUX CITYKO0

Brazners (B8): huU3UKO-MaTeMaTHYECKUM
arnapaToM JJId pELIeHUs PACUETHO-

AHAJIMTUYECKUX 3a/1a4, BOSHUKAIOLIUX B
X071e IPO(ECCUOHATBHOM eI TETHHOCTH

3uaTh (39): mpUMEHsIEMbIe METOIbI
KOHTPOJISI MPOU3BOJICTBCHHBIX MPOIIECCOB

[TKC-1.4 OGecnieunBaeT KOHTPOJIb
MPOU3BOJICTBCHHBIX MPOIECCOB C
MPUMEHEHHUEM COBPEMEHHOT'O
000pyIOBaHUs U MAaTEpUATIOB

Vmeth (V9): IPUMEHSTH COBPEMEHHOE
000opyIoBaHNEe U MaTepHAIIbI TS
obecrieuyeHHns KOHTPOJISI TPOU3BOICTBEHHBIX
MIPOIIECCOB

Baaners (B9): TeXHOIOTHAME KOHTPOJIS
MIPOU3BOJICTBEHHBIX MPOLIECCOB

4. O0beM JUCHUNJIMHBI/MOIYJIA

OO0muit 00beM TUCHUIIINHBI COCTABIIET 3 3a4eTHBIX enuHuIbl, 108 gacos.

Tab6muna 4.1
AyIuTOpHBIE 3aHATHS / KOHTAKTHas padoTa,
®opma
®opma Kypc/ yac. CamocTrosiTenbHas N
MPOMEKYTOUHON
o0y4yeHust | cemectp [paktuueckue | JlabopaTopHbie pabora, Jac.
Jlexuuu aTTeCcTalluu
3aHATHSA 3aHATHSA
OYHast 3/6 16 30 - 62 3a4eT
3a04Hast 3/5 6 8 - 90 3ayer

5. CTpyKTYypa U cofep:KaHHe AU CHUILITUHBI/ MORYJISt

5.1. CtpykTypa JUCIUTIINHBI.
ouHasi popma odyuenus (ODO)

Tabmuma 5.1.1

C y AynuTopHbIe B
No TPYKTYpa IUCUUILIAHBI/ MOLYJIS — CPC, rge KoK OteroHHbIE
3 1
wi | Homep HaumenoBanue pasgena JI. | Hp. | JIab. Hac. yac. cperorea
paszena

YK-1.1. Komnoksuy
YK-1.2. M, Pabora
YK-1.3. Ha

1 1 Bsenenue 2 - 6 6 8 VK-1.4. | maGoparop
YK-2.1. HBIX
YK-2.2. 3aHATHUSX
YK-2.3.




IKC-1.1
ITKC-1.3
IIKC-1.4
YK-1.1. Komnoxsuy
YK-1.2. M, Pabora
YK-1.3. Ha
YK-14, naGopaTop
YK-2.1.
2 2 AJITOPUTMBI MALITMHHOTO 8 i 12 28 44 VK22 HBIX
00yueHUs L
VK-2.3. 3aHATHAX
I[KC-1.1
IKC-1.3
IIKC-1.4
YK-1.1. Komnokeuy
VK-1.2. M, PaGora
YK-1.3. Ha
YK-14, naGopaTop
YK-2.1.
3 3 Bormpockl HCKyCCTBEHHOTO 6 ) 12 8 40 VK22 HBIX
HHTEIJIeKTa I
VK-2.3. 3aHATHUIX
IKC-1.1
IIKC-1.3
IIKC-1.4
6 | 3auer - - - - - - -
Uroro: | 16 30 62 108 - -
3a04yHas popma o0ydenus (3PO)
Ta6muma 5.1.2
AynuTopHbIe
Ne CTpyKTypa HCUHIIHHEL MO 1 3aHATHS, Yac. CPC, Bee OreHoYHbIE
n/m | Home qac. | O Kon /K cpencraa’
P HaumenoBanue pa3nena J. | Ip. | JIa6. " | uac. pea
pasnena
YK-1.1. Kontpomnsu
1 2
1 Bsenenue 1 2 25 8 VK-L2. a3 pabora
AJTOPUTMBI MaIlIMHHOTO YK-1.3. Kontpomnsx
2 2 o0yueHHs 3 2 25 3 YK-1.4. as paboTa
YK-2.1. | Kourpossn
VK-2.2. | as pabora
Bornpocs! HCKYCCTBEHHOTO YK-2.3.
3 3 HHTEJIEKTa 2 4 30 36 [KC-1.1
IIKC-1.3
IKC-1.4
4 | 3ager - - - 10 10 - -
HUroro: 6 8 90 108 - -

5.2. Coneprxanue JUCUUIUTMHBI/MOIYIIS.

5.2.1. ConmeprkaHue pa3fAenoB AUCHUTUITMHBI/MOAYIS (IUIAKTHUECKUE €AMHUIIBI).

Pasnen 1. «BBenmenue». BBenenue B OonblliMe JaHHBIE W MalIMHHOE OOYydYeHHE.
JKM3HEHHBIN MUK aHAIUTUKYA JaHHBIX. [loHsATHE mHTENeKTyanpHOTo aHanmm3a naHHbX (DM).
TpeboBanus, npenbsBiIseMble K HOBBIM 3HaHMAM. 3anaun Data Mining. Cragun Data Mining.
O0630p TUMOBBIX 3amavya Data Mining: kimaccudukays, KiacTepu3aiusi, MOUCK aCCONMATUBHBIX
MPaBWI, perpecCHOHHbIe MoaeNn U T. M. Cdepbl MPUMEHEHUSI TEXHOJOTHH WHTEIUICKTYalIbHOTO
aHaIM3a TaHHBIX.

Paznen 2. «Anroput™mbl MalmmHHOTO OOy4ueHus». [locTtaHoBKa 3aa4n KiaccH(UKaIU
U TIpeJicTaBlieHHe pe3ynbraToB. KitaccudukamoHHbIE TIpaBUiIa: JEPEBbs PEIICHU; METO/IbI
MOCTPOCHUS JIEPEBLEB PEIICHUI, aHCAaMOIH KIaCCHU(PUKAIMOHHBIX QJITOPUTMOB, OSITHUHT U

OyCTHHT,

CIIy4alHBbII Jiec. JIOTMCTUYECKasi perpeccus, HauBHBIN OaliecoB KiaccuduxaTop,




MallliHa OMOPHBIX BekTopoB (SVM), MeTpukn KadecTBa KiacCH(pHUKAIMK, MpodIeMa
nepeoOyueHuss. OCHOBHbIC MTOHITHS ACCOI[MATUBHBIX MPABHII, aIrOpuT™M ApPriori.

MOCTAaHOBKA  3aJlayd  KJIAacTepu3allid  JaHHBIX, MPOLECC  KIAacTepu3alud  JaHHBIX,
IIPEICTaBJIIEHUE pe3yJbTaTOB KjacTepusaluu. PerpeccuoHHble nepeBbs. [lpoaBunyTble
perpeccoHHble Mozenu. lIporHosupoBaHue BpEeMEHHBIX PSJIOB METOJAaMU MAIIMHHOTO
oOyuenus. [locranoBka 3a1a4u, MOArOTOBKA K ()aKTOPHOMY aHANN3Y, BBIJCICHUE MTEPBUYHBIX
(dbakTopoB, METOA TIJIaBHBIX KoMmmIoHeHT, ainroputM NIPALS, anamuTHueckoe BpallcHHE
(axTOpOB, OPTOrOHAILHOE M KOCOYT'OJIbHOE BPAIlICHUE, KPUTEPHH BPALICHUSI.

MeTtop1 0TOOpa MEpEMEHHBIX HAa OCHOBE HH(OPMAIIMOHHBIX KPUTEPHUEB.

Pasnen 3. «Bompockl HCKYCCTBEHHOrO UHTEIIEKTa». @Dumiocopckue OCHOBBI
UCKYCCTBEHHOI'O HMHTEJUIEKTa. ABTOHOMHBIM HHTEIIEKT. VIHTEUIEKTyalIbHbIE areHTHI.
Hctopusi HMCKycCTBEHHOro HHTeuieKTa. Dunocodckue mpodsieMbl  HCKYCCTBEHHOTO
UHTEIUIEKTa. TexXHOJIornuyeckass CUHIYyJIsIpHOCTb. Bacuimmck Poko. ®opmanbHbeli U
CTaTHUCTUYECKUN MOJXOAbI K 00pabOTKEe ecTeCTBEHHOro s3biKa. CTAaTUCTHUECKHUE METOJIbI:
A3BIKOBAs MO/JIEJNb, CKPBITasi MApKOBCKasi MOJIEIb, anropuT™ ButepOu. OCHOBBI TMHTBUCTUKU
(Toxenuzauus, Mopdonorus, BbiAeneHue 4acteil peun). [lapcunr (aHamu3 UHTEpEecOB U
3aBucuMocTeil). CeMaHTHUECKHE CETH, OJJIEMEHTH TIyOOKOro oOydeHHs s CHCTEM
OCHOBaHHBIX Ha 3HAHUX, OHTOJIOTHU U Tpadbl 3HAHUN

5.2.2. Coneprxanue AUCUUIUIMHBI IO BUJAM Y4eOHBIX 3aHSTHH.

JIeKIInOHHbIE 3aHATHA
Tabmuna 5.2.1

Ne i/t | Homep paszaena QuCHUIIIHHEL Obrew, Hac. Tema nexuuu
O®O | 300 | O3P0

1 1 2 0,5 - Beenenue

2 2 2 0,5 - ANTOPUTMBI KIaccuUKAILIU

3 5 2 05 ) MeToibI KacTepru3ali JaHHBIX U
ACCOLMATHBHBIE MIPaBHUIa

4 5 2 05 ) MeTobI IPOTHO3UPOBAHKS YUCICHHBIX
OPU3HAKOB

5 2 2 1 ) DaKTOPHBINA aHAINU3 U COKpAILlEHUE
pa3sMEpHOCTH

6 3 2 1 - BEBezienue B HCKYCCTBEHHBIM MHTEIIEKT

7 3 2 1 - O6paboTKa eCTECTBEHHOTO S3bIKA

8 3 2 1 - IlpencraBneHye 3HAHUN

HUroro: 16 6 -

IMpakTuyeckue 3aHATHSA
Ipaxmuueckue 3aHamus y4eOHbIM NIAHOM He NPedyCMOmMpPeHbl

JlaGopaTopHble padoThI
Ta6muma 5.2.3

Nerm | H O0beMm, yac. H 6 i a6
o 11/T1 oMep pasjiena TUCIUILIAHBI aMMEHOBaHUE JIa00PATOPHOI pabOThI
P pasiiera el 0®0 | 300 | 0300 Patopron p
JKu3HEeHHBIN UK aHAJUTHKH 10 METOJOJIOTHH
1 1 3 0,5 - CRISP-DM.
2 1 3 0,5 - Ouncrtka 1 peJoopadoTKa JaHHBIX
3 2 1 05 } MeTo1bI KJTaCTEPHU3AIIHN U TOHKEHUS
pa3MepHOCTH
4 2 1 05 } Merons! knaccudukanun. Naive Bayes.
Random Forest
5 2 2 1 ) AHanu3 BpeMEHHBIX PsI0B U POTHO3UPOBAHUE
YKCJIEHHBIX MMPU3HAKOB cpecTBaMu Pyhton




6 2 2 0,5 - PerpeccroHHbIE MOIENA
7 2 2 0,5 AHaNu3 HECTPYKTYPUPOBAHHBIX JJAHHbIX
OmnepanuoHau3aiys MojieIei MalluHHOTO
8 2 2 1
o0yucHHS
9 2 2 0,5 XBoost
10 3 2 0,5 - Web-scraping
11 3 2 0,5 - IToctpoenue rpacda Ha mpumepe BroHTakTe.
12 3 2 0,5 - Moens MetKa CJIoB IS KiacCu(pUKAIIH
13 3 4 0,5 TemaTHueckoe MOJEIUPOBAHNE
14 3 2 05 KﬂaccpI(bI/IKauI:m OT3BIBOB (EaHKa cSVMu
JIOTHCTUYCCKON perpeccueit
HUroro: 30 8 -
CamMocTosiTeIbHASA paﬁoTa CTyJA€HTa
Tabnuna 5.2.4
No Homep O6beM, yac.
o/ pasznena Tema Bug CPC
mcipmmns | OPO | 300 | 0300
1 1 2 o5 ~ Bieeniie IToxnroroBska x
nabopaTOpHEIM paboTam
AJNTOpUTMBI MAITHHHOTO [MoaroroBka k
2 2 24 25 -
o0ydeHHs nmabopaTOpHEIM paboTam
Bornpocs! HCKYCCTBEHHOTO [MoaroroBka k
3 3 24 20 -
WHTEJIJIEKTa 1a60paTopHBIM paboTam
5 1.3 12 20 i [ToAroToBKa K KOJJIOKBUYMaM [MoaroroBka k
KOJUIOKBUyMaM
HUroro: 62 90 -

5.2.3. IlpenogaBaHue IMCUUIUIMHBI/MOAYJSL BEOETCS C TPUMEHEHHUEM CIIEAYIOIINX

BUJIOB 00pa30BaTEeIbHbIX TEXHOJIOTHIL:

- BU3YyalIn3alud y‘IC6HOI‘O MaTtcpHrajia B O(1)I/ICHOM IMIaKCTC B AWAJIOTOBOM PCIKHUMEC

(JIeKLIMOHHBIE 3aHATHUSA);

— pabota B MalbIX rpynnax (JabopaTopHble paboThl);

—  HMHIMBHyaJbHbIE 3a/1aHUs (JabopaTopHbIe padoThI).

6. TemaTHKa KypCOBBIX padOT/IPOEKTOB

Kypcosvie pabomwi/npoexmol yuebHbIM nIAHOM He NPedyCMOMpPeHbl

7.

KoHTpoJibHbIE padoThI

Konmponvnvie pabomul yuebnvim nianom ne npedycmompensl

8. OueHka pe3yJIbTATOB OCBOECHMS TN CIUIIIMHBI/MOTYJISA
8.1. Kpurepun olieHMBaHMS CTENEHH MOJHOTHI M Ka4e€CTBa OCBOEHUS KOMIIETEHIIUA B

COOTBETCTBUH C IJIAHUPYEMBIMU pe3yibTaTaMu o0ydeHus npuseaeHsl B [Ipunoxenun 1.

8.2. PeliTuHroBas cucreMa OILIEHWBAHHS CTENEHH IIOJHOTHI M KadecTBa OCBOCHUS

KOMITETEHIMI 00yyaromuxcst ouHol (opMbl 00yUueHHs IpecTaBieHa B Tadnuue 8.1.




Tabnuua 8.1

No i/ Buasr mepornpusiTuii B paMKax TEKyIIEro KOHTPOJIS | KonmaectBo 6amion
1 TekyIuas aTrecTanus
Pabota Ha naboparopHbix paborax 0-10
Konnoxsuym 0-10
HUTOTO 3a nepByro TEKYIIyIO aTTECTAIHIO 0-20
2 TeKymIas aTTecTaIus
Pabota Ha naboparopHbix paborax 0-20
Konnoxsuym 0-20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
3 TekymIas aTTecTaIus
Pabota Ha naboparopHbix paborax 0-20
Konnoxsuym 0-20
WUTOI'O 3a TpeThio TEKYILYIO aTTECTAIHIO 0-40
BCEI'O 0-100

9. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecedyeHue TUCITHIIIMHBI/ MOLY ISl
9.1. [lepeveHb peKOMEHIyeMOM JTUTEepaTypsl ipeacTaBieH B [Ipunoxenun 2.
9.2. CoBpeMeHHBbIE TpPOPECCHOHATBHBIE 0a3bl JaHHBIX H  HH()OPMAIIMOHHBIC
CIIPAaBOYHBIC CUCTEMBI (1epeyuuciumy).
— CobctBennas noaHotrekcroBas 6asa (I16J]) BUK TUY http://elib.tyuiu.ru/

— Hayuno-rexuuueckas 6ubnuoreka ®I'AOY BO PI'Y Hedrtu u raza (HUY) um.
WM. I'yokuna u ®T'BOY BO «TUVY» http://elib.gubkin.ru/

— Hayuno-texuunyeckas oudanoreka ®I'6OY BITO YI'HTY http://bibl.rusoil.net

— Hayuno-texuunueckas 6ubauoreka ®I'bOY BIIO «YXTuHCKHN rocy1apcTBEHHBIN
TexHHUYeckuil yauBepcute» http://lib.ugtu.net/books

— baza nannbpix KoHCynbTaHT cTyseHTa «JeKTpOHHAs OMOIMOTEKa TEXHUYECKOIO
By3a» http://www.studentlibrary.ru

—  DnekrpoHHO-OnOMoTeunas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3narensctBo JIAHD» http://e.lanbook.com

— 000 «dnektponHoe u3garensctBo FOPAMTY www.biblio-online.rux»

— 000 «PYHDBb» http://elibrary.ru/

—  DnektpoHHO-OnOIHMOTeuHast cucrema BOOK.ru https://www.book.ru

— HamumonanbHas snexkTpoHHas 6uOiIMoTeKka

9.3. JIueH3MOHHOE U CBOOOHO pacipoCTpaHsIeMoe IporpaMMHOe oOecrieueHue, B
T.4. OTEUYECTBEHHOTO MTPOU3BO/ICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

-  GIMP




10. MarepuajbHO-TeXHHMYeCKOe o0ecrnedeHue JHCHUIIMHbI/MOTY 15
[TomemieHnust sl MPOBEACHUS BCEX BHUJIOB pabOTHI, MPEIYCMOTPEHHBIX Y4E€OHBIM
IJIaHOM, YKOMIIJICKTOBAHbI HCO6XOI[I/IMLIM O6Op}II[OBaHI/I€M U TCXHHUYCCKUMH CpCACTBAMU

00yJeHUsI.
Tabmuma 10.1
HepequL 060pyHOBaHI/I${, HepequL TCXHUYCCKUX CPCACTB OGy‘{CHI/IH, HCOGXO)II/IMI)IX 1A
Ne i/ HeOGXO[[I/IMOFO JUIA OCBOCHHUA JUCHUIIIIMHBI
OCBOCHUSI AMCIHMILINHBI (eMOHCTpaIMOHHOE 000pyJOBaHHE)
Kommnexr MyHLTHMeHHﬁHOFO O60py[[OBaHI/IH: IIPOCKTOP, OKpaH,
1 - KOJIOHKH, MHTEPAKTUBHAA JOCKaA, NIEPCOHAJIBHBIC KOMIIBIOTEPEI.
JlokanpHAs M KOPIIOPATHUBHAS CETh.

11. Meroanueckue ykazanusi mo opranuszamuu CPC

11.1. Metoauyeckue yka3aHus 10 IMOJTOTOBKE K J1a00PaTOPHBIM 3aHATHSIM.

JlaGoparopHble 3aHSATUS CHOCOOCTBYIOT YIIyOJNEHHOMY H3YYEHHUIO AMCLUUIUIMHBI U
CIIy)aT OCHOBHOW (OpMOI MOJABENEHUS HTOTOB CAMOCTOSITEJIBHOM pabOThl CTYJEHTOB.
OcHoBHas 1eNb 1a0OpPaTOPHBIX 3aHATHN 3aKIIOYAETCd HE TOJBKO YrIyOWTh U 3aKpPENUTh
TEOPETUYECKHUE 3HAHWS, HO U CPOPMHUPOBATH MPAKTUICCKUE KOMITCTEHITMH, HEOOXOIMMBIC
OyIyIIMM CHICIIUATHCTAM.

Ha naGopaTopHbIX 3aHATHSIX NPUBETCTBYETCS AaKTHBHOE Y4acTUE B OOCYXKIECHUU
KOHKPETHBIX CUTYyallud, CIIOCOOHOCTh HAa OCHOBE IOJIYYEHHBIX 3HAHUN HAXOIWUTh Hauboliee
¢ dexTuBHBIE  pelIEHUS  TMOCTaBJICHHBIX  MpOOJeM, yMETb HAaXOJUTh  IOJE3HBIN
JOTIONTHUTEIBHBIA ~ MaTepuall Mo TeMaTuke 3aHsATuil. OOydarommMmcs pPEeKOMEHIyeTcs
CIIeIyIoIlas CXeMa IOATrOTOBKH K 3aHATHUIO:

1. IIpopaboTaTh KOHCIIEKT JICKITUIA;

2. I3yunTh peKOMEHI0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHUSX CPOPMYINPOBATH BOIIPOCH! K MPENoIaBaTeto

4. Tlocne BBINOJHEHUs J1aOOpPaTOpHONW PabOThI OGOPMHUT OTUET U MOJTOTOBUTHCS K
3aluTe.

11.2. MeTtoauueckue yKa3aHusl 10 OPraHu3aliy CaMOCTOSITENIbHOM pabOTHI.

CaMmocrosiTenbHast paboTa SBISETCS OJHOM M3 BaXKHEUIIUMX (QOpM H3yueHus Iro00u
quciUIIvHel. OHA TO3BOJSIET CHCTEMAaTHU3MPOBATh M YIUIYOUTh TEOPETUUYECKUE 3HAHMUS,
3aKpenuTh YMEHMsSI M HaBBIKH, CIIOCOOCTBYET pa3BUTHIO YMEHHUH MOJIb30BAaThCS HAyYHOU U
yuyeOHO-MeTouueckoil  nureparypoid. [lo3HaBarenbHas  A€ATENbHOCTh B Ipoliecce
CaMOCTOSITENIbHOM paboThl TpeOdyeT OT MarucTpaHTa BBICOKOTO YPOBHSI AKTUBHOCTU U
CaMOOPraHU30BaHHOCTH.

B yueGHOM mpoliecce BBIIEISAIOT ABa BHJIa CAMOCTOSITENIbHON paboThl: ayAUTOpHAs U
BHEAYJIUTOPHAS.

AyauTopHas caMOCTOSATENIbHasi padoTa MO JUCIMIUIMHE BBITIOJNHSIETCS Ha y4eOHBIX
3aHATHSIX 1101 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOIABATEINS U IO €T0 3a/1aHuUI0.

BueaynutopHas camocTosiTenpHas —paboTa  CTYJEHTOB  MPEACTaBISeT  coOOM
JIOTUYECKOE MPOJOHKEHHE ayJUTOPHBIX 3aHATHI. 3aTpaThl BPEMEHU Ha BBIIIOJIHEHHE 3TOU
paboTHl pEriaMeHTHPYIOTCA PabodynM y4eOHBIM TUIaHOM. Pexxum paboThl BBHIOMpaeT cam
00yyaromuics B 3aBUCUMOCTH OT CBOUX CITIOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosTenbHass paboTa MOKET OCYLIECTBISTHCS WHIUBUAYAIbHO WM TpYNIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT I€H, 00beMa, KOHKPETHOM TEMaTHKHU CaMOCTOSITEIbHON
paboThl, YPOBHSI CJIO)KHOCTH, YPOBHSI YMEHUN 00y4daromuxcsl.




CamocrosiTenpHas paboTa BKIIOUYAET B ce0s1 pabOTy ¢ KOHCIIEKTOM JICKITUH, H3yYCHHE
U KOHCIHEKTUPOBAHHWE PEKOMEHAYEeMOW  JUTEpaTyphbl, MOATOTOBKA  MYJIbTUMEIHA-
COOOIIIEHUI/TOKIaI0B, TIOJATOTOBKA pedepara, TECTUPOBAHUE, PEIICHUE 3a/1a4 U YIPOKHCHHUI
no oOpa3ily, pelIeHHe BAapUATUBHBIX 3a/lady, BBIMOJTHCHHE YEPTEKEH, CXEM, pacdyeToB
(rpadmueckux padoT), peIICeHHE CUTYallMOHHBIX (MPOo¢eCcCHOHANBHBIX) 3a/1ay, OJATOTOBKA K
JIENIOBBIM UTpaM, MPOSKTUPOBAHHE W MOJCITUPOBAHUE PA3HBIX BHUAOB M KOMIIOHCHTOB
npohecCuOHANBHOM e TeNIbHOCTH, HAyYHO-HUCCIIeI0BATENIbCKYIO paboTy U Ap.

KoHTponb pe3ynbTaToB BHEAYTUTOPHOW CaMOCTOSATEIHHONW pPabOThl MarucCTPaHTOB
MOJKET OCYUIECTBIIATHCA B Ipeleiax BpPEMEHHU, OTBEJICHHOTO Ha 00s3aTelibHble y4yeOHbIe
3aHATHUA TO AUCLUMIUIMHE W BHEAYAUTOPHYIO CaMOCTOSITENIbHYI0 pa0OTy MAarucTpaHTOB IO
JTUCITUTIINHE, MOXET IMPOXOAUTh B TUCBMEHHOMW, YCTHOW MITH CMEIIaHHOU (opme.



[Tpunoxxenue 1
IInanupyembie pe3yabTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

I[I/ICI_II/IHJII/IHaI MammHHOe o6yquI/Ie H BOIIPOCHI UCKYCCTBCHHOI'O MHTCJIJICKTA

Kon, Hanpasnenne nmoarorosku/crenuansHocTh 21.03.01 HedrerazoBoe nemno
HATPaBIEHHOCTH (TIPOQWIIB):

«bypeHune He(PTSIHBIX U Ta30BBIX CKBAXKHHY,
«[IpoekTupoBaHUE M IKCILTyaTaIMsl CUCTEM TPAHCIIOPTA, XPaHEHUS U COBITA YTIIEBOJOPOJIOBY,
«CTpOUTEIBLCTBO M 00CTY)KHBAHNE CUCTEM TPAHCIIOPTA, XPaHEHHUS M COBITA YIIIEBOJOPOI0BY,

«DKCIUTyaTaus 1 00CIy)KUBaHHE 00BEKTOB JOOBIYH ra3a, Ta30KOHCHCATa U TIOJ3MHBIX XPaHUITHII]Y,
«QKcIuTyaTanus 1 00cIyXxuBaHue 00bEeKTOB AJOOBIYN HEPTHY,
«OKCIUTyaTaIys 1 00CITy)KHBaHUE TEXHOJIOTHYECKUX 00BEKTOB He(DTEra3oBOro Mpou3BOJICTBAY

Kon xomnerennmn | Kopn n HammeHoBaHMe Kpurepun orieHHBaHMS pe3yabTaTOB 00yUCHNUS
pe3ynbpTaTa 00ydIeHus 1-2 3 4 5
10 TUCUUIUINHE
YVK-1 3Hate: 31 cuHTaKCHC He 3Haer cuHTakcuc 1 | 3HaeT Ha HU3KOM 3HaeT Ha CpeiHEM 3HaeT B COBEPIIEHCTBE CHHTAKCUC U
U YIIPaBISIOINE yIpaBJISIOLIIE YpOBHE CHHTaKCHUC U YpOBHE CHHTAKCHUC U YIPaBISFOIME KOHCTPYKIHH si3bika Python
KOHCTPYKIIUH SI3BIKA KOHCTPYKILIUH sI3BIKA YIpaBIIAONIHE yIpaBJISIOLIIe
Python Python KOHCTPYKIIUH s13bIKa KOHCTPYKIIUH SI3bIKa
Python Python
Ymets: V1 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEpIICHCTBE BHIOHMPATh
pa3pabaTbIBaTh pa3pabaTbIBaTh YpOBHE ypOBHe pa3pabarbiBaTh | pa3pabaThIBaTh MPHUKJIAIHBIE TPOrPAMMBbI HA
MIPUKIIaHbIE MIPUKIIaHbIE paspabaTbIBaTh MIPUKIIaHbIE s3bIKe porpammupoBanus Python
MIPOTPaMMBbI Ha SI3bIKE | MPOTPAMMBI Ha SI3BIKE | TPUKJIAJHBIC MIPOTPaMMBbI Ha S3bIKE
MIPOTrPaMMHUPOBAHUS MIPOTrPaMMHUPOBAHUS MPOTPaMMBI Ha SI3bIKE | MPOTPAMMHPOBAHMS
Python Python MPOrpaMMUPOBAHUSI Python
Python
Bnagets: Bl He Bimageer HaBeikamu | Bnaneer Ha HU3KOM Buageer Ha cpenHem Bnageer B coBepiieHCTBE HABBIKAMH
HaBbIKAMHU pa3paboTku YPOBHE HaBBIKAMH YPOBHE HaBBIKAMH pa3paboTKN MPHUIIOKEHHUH ¢ BHEITHUMHU
pa3zpaboTku MIPUJIOKEHUM C pa3zpaboTku pa3paboTku HCTOYHHKAMU TaHHBIX (TEKCTOBBIMH (haiinamu,
NIPWIOKEHUH C BHEILIHUMU IPWIOKEHUH C IIPUJIOKEHUH C xml-daitmamu
BHEITHUMH HMCTOYHUKAMU JJaHHBIX | BHEIIHUMH BHEITHUMH
HMCTOYHHKAMH TaHHBIX | (TEKCTOBBIMH MCTOYHHUKAMH JTAaHHBIX | UCTOYHUKAMH JaHHBIX
(TeKCcTOBBIMH ¢aitmamu, xml- (TeKCTOBBIMH (TexcroBeIMH (haiinamu,
¢aitmamu, xml- ¢aitmamu (hatinamu, xml- xml-aitnamu
¢aitmamu (hatinamu




KO[[ KOMIICTCHIIMH

Kon u HaumenoBanue
pe3yabTata 00y4eHus
10 JUICIUTUINHE

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

1-2

3

4

5

3Hath: 32 OCHOBHEIE
CTaHAapTHBIC MOIYIIH
u OMOJIMOTEKH B

He 3HaeT ocHOBHBIE
CTaHJapTHBIE MOAYIH
u OMOJIMOTEKH B

3HaeT Ha HU3KOM
YPOBHE OCHOBHBIE
CTaH/IapTHBIC MOIYIIN

3HaeT Ha CpeTHEM
YPOBHE OCHOBHBIC
CTaHIapTHbBIC MOAYIIH U

3HaeT B COBEPLICHCTBE OCHOBHBIC CTaHIAPTHBIC
Moy 1 6ubimorexu B Python

Python Python 1 GHOJIMOTEKH B 6ubnmotexu B Python
Python
Ymerts: V2 He ymeer YMeer Ha HU3KOM YMeeT Ha cpenHeM ‘YMeeT B COBEpIICHCTBE BHEIOWPATH

HCTIONB30BaTh KaK
CTaHJapTHbBIE, TaK U
JIOTIOJTHUTENbHBIE
MOJyJIH, PACIINPEHUS
U TTaKeThl

HCTIONB30BaTh KaK
CTaHJapTHbBIE, TaK U
JIOTIOJTHUTENbHBIE
MOJyJIH, PACHINPEHUS
U TTaKeThl

YPOBHE HCIIOJIb30BATh
KaK CTaHJIapTHbIE, TaK
U JIOTIOJIHUTENIbHBIE
MOJyJIH, PACHIMPEHUS
U TTaKeTHI

YPOBHE HCIOJIb30BATh
KaK CTaHJapTHBIE, TaK
U IOTIOJIHUTEIbHBIE
MOJIYJIH, PacHINpEeHHs 1
MTaKeTHI

HCIIOJIB30BaTh KaK CTAHAAPTHBIC, TaK U
JONOJIHUTCIIbHBIC MOAYJIN, paCIIMPEHUA U
IIaKCThI

Bnanets: B2
TEXHOJIOTUSIMH ITOHUCKA
JIAHHBIX M OLIEHKH MX
KayecTBa

He Bmaneer
TCXHOJIOTUSAMHU ITIOUCKaA
JIAaHHBIX M OIICHKH HX
KadecTBa

Bnageer Ha HU3KOM
YPOBHE TEXHOJIOTUSIMHU
IOKMCKA JTaHHBIX U
OLIEHKH UX Ka4ecTBa

Bnaneer Ha cpegHem
YPOBHE TCXHOJOTUAMU
MTOVNCKA JaHHBIX H
OIICHKH MX KauecTBa

Bnaneer B coBeplLIEHCTBE TEXHOJIOTHUSMHU
IIOHMCKAa JaHHBIX U OLICHKHU UX KaycCTBa

3Harte: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeIHEM 3HaeT B COBEPIICHCTBE OCOOCHHOCTH
0COOEHHOCTH 0COOEHHOCTH YpOBHE 0COOCHHOCTH YpOBHE OCOOCHHOCTH pa3pabOoTKU MPUKIATHBIX IPOTPAMM Ha S3BIKE
pa3paboTku pa3paboTku pa3paboTku pa3paboTku Python

TIPUKITIATHBIX TIPUKITIATHBIX TIPUKJIIATHBIX TIPUKIIATHBIX TIPOTPaMM

MpOTpaMM Ha S3bIKE MIpOTpaMM Ha S3bIKE MpOTpaMM Ha SI3BIKE Ha si361ke Python

Python Python Python

Ymerb: Y3 co3naBaTh
cOOCTBEHHBIE MOJYJIH
U UMIIOPTUPOBATh UX

He ymeer co3znaBarb
CcOOCTBEHHBIE MOJYIIH
1 UIMIIOPTUPOBATH UX

YMeer Ha HU3KOM
YPOBHE CO3/1aBaTh
COOCTBEHHBIE MOTYITH
Y UMIIOPTUPOBATH UX

YMeer Ha cpeiHEM
YPOBHE CO3/1aBaTh
COOCTBEHHBIE MOIYJIH U
MMIIOPTHPOBATH UX

YMeeT B COBEpIIEHCTBE BHIOMPATH CO3/1aBaTh
COOCTBEHHEIE MOAYJIN U UMIIOPTUPOBATH UX

Bnaners: B3
MIPAKTUICCKUMU
HaBBIKAMHU
HCIIOIb30BaHU
Habopa OHOIIMOTEK
si3pika Python ms
MPUKJIAIHBIX 337134 B
objacTH aHaiu3a
JIaHHBIX

He Bnageer
MPAKTUICCKUMU
HaBBIKAMHU
HCIIOIb30BaHU
Habopa OuOIIMOTEK
si3pika Python ms
MPUKIIAIHBIX 337134 B
objactd aHanM3a
JIaHHBIX

Bnaneet Ha HU3KOM
YPOBHE
MPAKTUICCKUMHU
HaBBLIKAMU
HCIIOJIB30BAHUS
Habopa OnbIMoTeK
s3p1ka Python s
MPUKIIATHBIX 33]1a9 B
obnacTh aHanu3a

Bnaneer Ha cpegHem
ypOBHE
NPaKTHYCCKUMU
HaBBIKAMU
HCIIOIb30BaHKs Habopa
OMOIMOTEK SI3BIKA
Python mns
MIPUKIIATHBIX 32/1a9 B
o0iacT aHayIM3a

Braneer B coBepllieHCTBE MPAKTUUECKUMHU
HaBbIKaMH UCTIOJIb30BaHM Habopa OMOINOTEK
s3bIka Python st npukinaaHeIx 3a71a4 B 00J1acTH
aHaJIN3a JaHHBIX

JIAHHBIX JIAHHBIX
YK-2 3nats: 34 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIICHCTBE CHEIMAIN3HPOBAHHBIC
CHeLUaTM3UPOBAHHbIE | CHEHHATU3UPOBAHHBIE | YPOBHE ypOBHE OuOIMOTEKH /IS aHAIM3a JIaHHBIX
O6ubIMoTeKN IS O6ubIMoTeKN IS CHeNHaTN3UPOBAaHHBIE | CIEHUATN3UPOBAHHEIC

aHaJIn3a JaHHBbIX

aHaJIn3a JaHHBbIX

OHMOJIMOTEKN [T
aHAJIN3a JaHHBIX

OMOJIMOTEKN IS
aHaJIN3a JaHHBIX




KO[[ KOMIICTCHIIMH

KOIL 1 HAMMCHOBAHUC

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

pe3ysbTata 00ydeHus 1-2 3 4 5
10 IUCUUILTIHE
Ymers: V4 He ymeer YMeer Ha HU3KOM YMeeT Ha cpenHeM ‘YMeeT B COBEpIICHCTBE BBEIOWPATH
pa3pabaTbIBaTh pa3pabaTeIBaTh YpOBHE YpOBHE pa3padaTbiBaTh | pa3padaTbIBaTh NPUIOKEHUS M COOCTBECHHBIX
TIPUIIOKCHUSA 1 TIPUIIOKCHUS 1 pa3pabatbeIBaTh TIPUIIOKCHUS U 6mbnmotek Ha s3p1ke Python
COOCTBEHHBIX COOCTBEHHBIX MPUIIOKEHUS U COOCTBEHHBIX
OnOIMOTEK Ha S3BIKE OnOIMOTEK Ha S3BIKE COOCTBEHHBIX OnOIMOTEK Ha S3BIKE
Python Python OMOIHOTEK Ha A3BIKE Python
Python
Bnaners: B4 He Bnaneer Brnaneer Ha HU3KOM Bnaneer Ha cpennem Brnaneer B coBepllieHCTBE BHICOKOYPOBHEBBIMU
BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU YpOBHE yYpOBHE S3bIKaMU IporpaMMmupoBanus Python,
SI3BIKAMU SI3BIKAMU BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU cooTBeTcTBYIOImMME OnbmoTekamu (NumPy
NIPOTPaMMUPOBAHUS NIPOTPaMMHUPOBAHUS SI3bIKAMHU SI3BIKAMU Pandas, SciPy) u cierimanuzupoBansbv [10
Python, Python, MpOrpaMMUPOBAHUS MIPOrpaMMUPOBAHUS
COOTBETCTBYIOIINMHI COOTBETCTBYIOIINMHI Python, Python,
OnbIMoTEKaMH OnbIoTEKaMH COOTBETCTBYIOIINMHU COOTBETCTBYIOIIUMH
(NumPy Pandas, (NumPy Pandas, OubIMOTEKAMU OoubIImoTEKaMuU
SciPy) u SciPy) u (NumPy Pandas, (NumPy Pandas, SciPy)
CHELHATN3UPOBaHHBIM | CIICIHAIN3NPOBAaHHEIM | SciPy) u u
o o CHEUAIN3UPOBAHHBIM | CIIELUATU3UPOBAHHBIM
110 1o

3HaTh: 35 METOOBI
HUHTEJUICKTYaIbHOTO
aHaJiu3a JIaHHbIX,
HUMETh NPECTABICHUE
0 THIAX 3ajad4,
HNMCHIINX OTHOLICHUC
K QHAJIN3y JaHHBIX
1100 MOTEHLMAIT U1
PELICHUSI C TIOMOIIBIO
YKa3aHHBIX METO/IOB.

He 3naeT metoanl
HMHTEJJIEKTYalIbHOTO
aHaJiu3a JaHHbIX,
UMETh TPe/ICTaBJICHNE
0 THIIaX 3aj]a4,
HNMCHIINX OTHOLICHUC
K aHAITN3y JaHHBIX
JIM00 IMOTEHIHAI IS
PEIIeHHS ¢ TIOMOIIHIO
YKa3aHHBIX METOOB.

3HaeT Ha HU3KOM
YPOBHE METO/IBI
HHTEJUIEKTYaIbHOTO
aHajau3a JaHHbIX,
HMETh IPEACTaBICHUE
0 THIIaX 3a7ad4,
HMMEIOIINX OTHOILLIEHUE
K QHAJIN3Y JIAHHBIX
1100 MOTEHLMAI IS
PELICHUsI C TIOMOIIBIO
yKa3aHHBIX METOJIOB.

3HaeT Ha CpeHEM
YPOBHE METOJIBI
HHTEJIIEKTYaJIbHOTO
aHaJIu3a JIaHHbIX,
UMETbh MPE/ICTaBICHNE
0 THIIaX 3ajad,
HMEIOIUX OTHOILCHHUE
K aHAIIM3Y JaHHBIX
100 MOTEHIMAT IS
pELICHHS ¢ IIOMOLIBI0
yKa3aHHBIX METOJIOB.

3HaeT B COBEPIICHCTBE METOIbI
HHTEJUICKTYaJIbHOT0 aHAIN3a JaHHBIX, UMETh
MPEJCTaBICHUE O THIAX 33]a4, HMEOIIHX
OTHOIICHUEC K aHAJIU3y JaHHBIX J'II/I60 IIOTCHIIMAI
JJIA peIIC€HU ¢ TIOMOIIBIO YKa3aHHbIX METOJ0B.
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YwMmeth: V5
NPUMEHATH METOMBI
HHTEIUIEKTYaIbHOTO
aHaAJIM3a JAHHBIX JUTS
3a/1a4 B CBOEH
po¢eCCHOHATBHOI
o0nacTy, IPOBOANUTD
JCKOMITO3HIINIO
CITOXKHBIX 33724 Ha
OoJiee IPOCTHIC U
TIOJIJIAFOLIECS
peLICHHIO
W3y4YCHHBIMH
METOaMH,
COMOCTABILATH HAOOPEI
JaHHBIX,
OCYIIECTBIIATH
Pa3JIMYHBbIC TUIILI
aHaJM3a M NPOTHO3a C
MIOMOIIBIO METOJIOB
HHTEJJIEKTYaIbHOTO
aHaJIn3a JaHHbIX

He ymeer npumeHsTh
METOBI
HHTEIUIEKTYaIbHOTO
aHaAJIM3a JAHHBIX JUIS
3aJ1a4 B CBOEH
po¢eCCHOHATBHOM
o0nacTy, POBOANUTD
JEKOMITO3HILINIO
CJIOKHBIX 3aJ1a4y Ha
OoJiee POCTHIC U
TIOJIJIAFOLIECS
pELICHHIO
W3y4YCHHBIMH
METOIaMH,
COMNOCTABILATH HAOOPEI
JaHHBIX,
OCYIIECTBIIATH
Pa3JINIHBbIC TUIILI
aHaJM3a M NPOTHO3a C
MIOMOIIBIO METOJIOB
HHTEJJIEKTYalbHOTO
aHaJIn3a JaHHbIX

VMeeT Ha HU3KOM
YpOBHE IPUMEHSTH
METO/IbI
HMHTEJUIEKTYaJIbHOTO
aHaju3a JaHHBIX JIJIs
3a7a4 B CBOEH
npo¢eCCUOHATBHOM
00JacTH, MPOBOTUTH
JIEKOMIIO3UIIUAIO
CIIOKHEIX 3a7a4 Ha
Oonee mMpocThIie U

IO AJAFOIIHECS

[ R11:1210)
HU3YUCHHBIMHU
METOJaMHU,
COTIOCTAaBJIATH HAOOPHI
JIaHHBIX,
OCYILIECTBIIATH
pa3J'II/I‘-IHI)I€ THIIbI
aHaJM3a U MporHo3a ¢
ITOMOIIILI0 METOO0B
HHTEJUIEKTYaIbHOTO
aHaJIn3a JaHHBIX

YMeeT Ha cpenHeM
YPOBHE NMPUMEHSTh
METO/IBI
HHTEIJICKTYaIbHOTO
aHaM3a JaHHBIX IS
3a/1a4y B CBOEH
poeCCHOHATBHOM
o0J1acTi, NPOBOUTH
JIEKOMITO3HIIH IO
CITOXHBIX 33]1a4 Ha
OoJiee POCTHIC U

IO/ TAFOTIHECS
PELICHUIO U3YYSHHBIMHU
METO/IaMH,
COMOCTABJIATH HAOOPBI
JIAHHBIX, OCYILECTBIIATh
Pa3JIUYHbBIC TUIIBI
aHaJM3a ¥ MPOTHO3a ¢
MTOMOIIBIO METO/IOB
HHTEJJIEKTYaTbHOTO
aHaJIn3a JaHHbIX

YMeeT B COBEpIICHCTBE BHIOHPATh MPHUMEHSThH
METO/Ibl HHTEJUICKTYAIbHOTO aHaIKN3a JaHHBIX
JUTA 33724 B CBOEH MpodhecCHOHaIbHOM 00acTHy,
MPOBOJIUTD ACKOMITO3HIIUIO CIIOKHBIX 32/1a4 Ha
Oosiee MPOCThIE U MOAIAIOMIAECS PEUICHHIO
M3y4YCHHBIMH METOJJAMH, COMIOCTABIISITH HAOOPBI
JTAHHBIX, OCYIIECTBIIATh PA3TUYHBIC THITBI
aHaJiu3a 1 MPOTHO3a C IOMOIIBIO0 METOJIOB
MHTEJUICKTYaJIbHOTO aHAIN3a JaHHBIX

Buagers: BS
TEXHOJIOTUSIMU
NPOSKTUPOBAHHUS
pa3pabotku 6a3 u
XPaHWIHIL TAaHHBIX H
HCIIONB30BAHHMS
oOy4aromux HabopoB
JIAHHBIX

He Bapeer
TEXHOJIOTUSIMU
NPOSKTUPOBAHHUS U
pa3pabotku 6a3 u
XPaHWIHIL JaHHBIX H
HCIIONB30BAHHMS
oOy4arommux HabopoB
JIAHHBIX

Biageer Ha HU3KOM
YPOBHE TE€XHOJIOTHUSIMU
MPOEKTUPOBAHUS 1
pa3pabotku 0a3 u
XPaHWINIL JAHHBIX 1
WCTIONIb30BaHMS
oOyuaromux HabopoB
JIAHHBIX

Bnaneer Ha cpegHem
YPOBHE TEXHOJIOTHAMHU
NPOCKTUPOBAHHUS U
pa3pabotku 6a3 u
XPaHWIHII JTAHHBIX H
HCIIONB30BaHHS
00y4aromumx HabopoB
JaHHBIX

Bnaneer B coBeplIEHCTBE TEXHOJIOTHUSMHU
MPOEKTUPOBAHHMS U Pa3pabOTKu 6a3 u
XPaHUJIHIIL JaHHBIX U UCIIOJIb30BaAHUS
o0ygaromux HaOOPOB TaHHBIX

3Hatb: 36

3HATh CIOCOOBI cOopa
1 aHAJIM3a UCXOIHBIX
JAaHHBIX JIs
IMOCTAaHOBKH 3a7ad,
peIIaeMbIX ¢
MTOMOIIIBI0 METO/IOB
HMHTEJUICKTYabHOTO
aHau3a TaHHBIX.

He 3Haer 3HaTh
crocoOsI cbopa u
aHaJIn3a HCXOOHBIX
JAaHHBIX JIs
MOCTaHOBKH 3a/1a4,
pelaeMsbIx ¢
TIOMOIIIBIO METO/IOB
MHTEJJIEKTYaIbHOTO
aHanM3a JJaHHBIX.

3HaeT Ha HU3KOM
YPOBHE 3HATh
crocoOsI cbopa u
aHaJIn3a UCXOOHBIX
JAHHBIX I
MOCTaHOBKH 3a/1ad,
penaemMbIx ¢
MIOMOIIBIO METOJIOB
MHTEJUIEKTYaIbHOTO
aHaJIM3a IAHHBIX.

3HaeT Ha CpeTHEM
YPOBHE 3HATh CIIOCOOBI
cOopa u aHam3a
HUCXOAHBIX NAHHBIX AJIA
MOCTaHOBKH 3a/1a4,
penaeMbIX ¢ MOMOIIBIO
METO/I0B
MHTEJJIEKTYaIbHOTO
aHau3a TaHHbIX.

3HaeT B COBEPIIEHCTBE 3HATh CIIOCOOHI cOopa 1
aHaJIn3a UCXOJHBIX JAaHHBIX OJISA IIOCTAHOBKH
3a1a4, pelraeMbIX ¢ IOMOIIBIO METOIOB
MHTEJUICKTYaIbHOTO aHAIU3a JaHHbIX.
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Ywmetb: V6 [ToHnMath
KaK U3y4CHHbIC B
KypCe METO/IbI
peain30BaHbl B
ncnonszyemom I10.

He ymeer [lonumars
KaK U3y4CHHbIC B
Kypce METOJIbI
peaan30BaHbI B
ncnonezyemom I10.

‘YMeeT Ha HU3KOM
ypoBHe [ToHMMaTh Kak
M3ydCHHBIE B Kypce
METO/IBI PEaT30BaHbI
B ucnionbzyemom I10.

YMeeT Ha cpenHeM
ypoBHe IToHnMaTh Kak
N3y4YEeHHBIE B Kypce
METO/IBI PEaTN30BaHbI B
ncnonpzyemom I10.

YmMmeer B coBepmieHCTBe BBIOMpaTh [loHMMAaTh
KaK M3Y4CHHbIE B KypCe METOABI PEaIN30BaHbI B
ucnonszyemom I10.

Bianers: B6 He Bmaneet Brnaneer Ha HU3KOM Bnaneer Ha cpenHem Brnaneet B coBepmieHCTBE crioco0amu
crocobamu criocobamu YpOBHE crioco0amu YpOBHE crioco0amu HHTETPaIlH Pa3HOPOJHBIX HA0OOPOB TaHHBIX B
HHTErpaluu HHTETpaluu MHTETPaLUH HHTErpaluu €/INHOM XpaHWIIHUIIE.
Pa3HOPOJIHBIX Pa3HOPOJTHBIX Pa3HOPOHBIX Pa3HOPOIHBIX HAOOPOB
Ha0OpOB JIaHHBIX B Ha0OpOB JTaHHBIX B HabOPOB JITaHHBIX B JIaHHBIX B €JJMHOM
CAMHOM XpaHWJINIIIE. CAMHOM XpaHWJINIIE. CAVMHOM XpaHUJINIIC. XpaHWJINIIC.
E€MOHCTpPUPYET E€MOHCTpPUPYET
3HaTh: He 3naer A TPHPY! A TPHPY
OTACJIbHBIC 3HAHUS I10 JOCTAaTOYHBIC 3HAHUS
TCXHOJIOTHYCCKHUC TCXHOJIOTHYCCKHEC I[eMOHCTpI/IpyeT HCUCPIBIBAIOIINEC 3HAHUSA 110
TEXHOJIOTUYECKIM 10 TEXHOJIOTMIECKUM
TIPOLIECCHI TIPOTIECCEHI TEXHOJIOTHYECKHM TIpolieccaM HeprerazoBoro
mporneccam npoueccam
HedTerazoBoro HedTerazoBoro MPOU3BOJICTBA
HEe(Tera3oBoro HE(TEra3oBoro
npousBocTBa (37) MIPOU3BOJICTBA
MPOM3BOJICTBA MPOM3BOJICTBA
YMeeT ocymecTBIATh
BE1G0 YMeeT ocymecTBIATh
YMeTh: OCyIIECTBIIATH p BBEIOOD
He ymeer TEXHOJIOTHYECKUX
BBIOOD TEXHOJIOTMYECKUX
OCYIIECTBIISITH BEIOOD MIPOILIECCOB U
TEXHOJOTHYCCKUX MpO1ECCOB U
TEXHOJIOINYECKUX OCYILLECTBJIATH B coBepinieHCTBE yMeeT OCyIIeCTBISATH BHIOOD
IIPOIIECCOB U OCYILECTBIISATh
MIPOIIECCOB U CHCTEMaTH3aLUI0 TEXHOJIOTHYECKUX MPOIECCOB U OCYIIECTBIATh
[IKC-1 OCYILIECTBJIATH CUCTEMATU3ALUI0
OCYIIECTBJIATDH I/IH(bOpMaHI/II/I O HHUX, CHUCTEMATHU3AIUIO I/IH(i)OpMaI_[I/II/I O HUX
CHUCTEMaTH3aLHI0 uH(bOpMaLUH O HUX,
CHUCTEMaTH3aLHIO JIOTTyCKast
nHpopMannu 0 HUX JIOITyCKas
HHPOPMALIUU O HUX 3HAYUTENbHEIE
7 HE3HAYUTEIIHHBIC
HETOYHOCTHU H
HETOYHOCTH
MIOTPEITHOCTH
Bnaneer Xopoulo Biajaeer
Bnaners: HaBbIKaMu He Bnaneer HaBbIKaMH OIIpeeIeHHBIMA HaBbIKaMu BbIOOpa 1
BEIOOpA U BEIOOpA U HaBbIKaMu BbIOOpa 1 CHCTeMaTH3aLH
B coBepiieHcTBe BiasieeT HABBIKAMH BBIOOpPA U
CHCTeMaTH3alUH CHCTeMaTH3aLUH CHCTEeMaTH3aLIH TEXHOJIOTHYECKHX
CHCTEeMaTH3alUH TEXHOJIIOTHYECKHX MPOLIECCOB
TEXHOJOTHYCCKUX TCXHOJIOTHYCCKHUX TEXHOJIOTHYCCKHX IpoueCcCoOB, A0IMyCKasA
nporteccos (B7) IIPOLIECCOB IIPOLIECCOB, IOIYCKast HE3HAYUTEJIbHbIE
psix onrOOK OIINOKH
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pe3ysbTata 00ydeHus 1-2 3 4 5
10 IUCUUILTIHE
HemoHcTpHupyeT HemoHcTpHupyeT
3nats (38): pu3uxo- He 3naer ¢pusnko- OTJCNbHBIC 3HAHUA 10 | JOCTaTOYHBIC 3HAHUS
MaTeMaTHIeCKUit MaTeMaTHIeCKUit (uznko- ¢duzuKo-
JIeMOHCTPHPYET NCUEPTIBIBAIOINE 3HAHUS MO

anmapat AJs peIIeHUs] | ammapart ISl peIlcHUs MaTeMaTHIECKOMY MaTeMaTHIECKOMY

(U3UKO-MaTEMaTHIECKOMY ammapaTy is
pacdeTHo- pacdeTHo- anmapary s anmaparty JUIs peIeHHs

pELICHHUs pacueTHO-aHATMTHYECKHX 3aad,
aHAINTHYECKUX 33/1a4, | aHAIUTUYECKHUX 3a/ad, | PEIICHUS pacieTHO- pacdeTHo-

BO3HHUKAKOIIUX B X0J€

BO3HHKAOIIHUX B X0I€

AHAJIMTHYCCKHUX 3aJa4,

AHAJIMTHYCCKHUX 3aJa4,

BO3HMKAIOIINX B X07€ NPo(hecCHOHATLHOM

. 9 JIESTEILHOCTH
po¢heCCHOHATBHOM poheCCHOHATBHOM BO3HUKAIOIIKX B X0/ | BO3HUKAIOIIMX B XOJC
JeSTEILHOCTH JeSTEILHOCTH npodeccHoHALHOM npodeccHoHaNTBLHON
JIEATEILHOCTH JIESITEILHOCTH
YMeeT ucnoiab30BaTh
Yuerts (V8): Ymeer He ymeer ¢busuko-
YMeeT ucnonab3oBaTh .
HCIIONh30BaTh HCIIOJIb30BaTh usHKo MaTeMaTUYeCKHui
¢busmko- ¢busmko- . anmapar JJisl peieHuUst
N . MaTeMaTUYeCKui
MaTeMaTHYeCKH MaTeMaTHYeCKHH N — pacyeTtHo- B coBepiiieHCTBE yMEET UCTIOb30BaTh (HYHU3UKO-
anmapar JJisl pEUICHUs] | anmapar JUis pelieHus P acqugo AHAIMTHYECKUX 337134, MaTeMaTHYECKHI anmapar AJsi peieHust
pacyeTtHo- pacyerHo- P BO3HHKAIOIINX B XOZ€ | PAaCUYETHO-aHATUTHYECKUX 3a/1a4, BOSHUKAIOIIMX
AHAIIMTHYECKUX 37134, . M
AHATHTHICCKIX 3a%2%, | AHAINTHICCKHX SAMAT, | oo e npodeccroHabHON B X0/1¢ PO(eCCHOHANTBHOMN eSITENbHOCTH
BO3HHUKAOIIUX B XOAC BO3HHKAKOIIUX B XO€ o JCATCIBbHOCTH,
. . npo¢heCCUOHATBHOM
po¢heCCHOHATIBHOM npo¢heCCHOHATBHOM JIOTTyCKast
JIESITeIbHOCTH
JACATCIIBHOCTHU JACATCIIBHOCTHU HC3HAYUTCIIbHBIC
HETOYHOCTH
Bnanets (B8): Bnaneer ¢pusuko- Xopo1io BrageeT
(B8) He Bnazgeer ¢pusuko- ¢ p
¢buzuko- MaTeMaTHYECKUM ¢busuxo-
MAaTEMATHYCCKUM
MaTEMAaTHYCCKUM armaparom JJjid MaTE€MaTHYCCKUM

armapaTtom s
peuieHus pacucTHO-
AHAJIMTHYCCKHUX 3aJa4,

armapaTrom s
pemeHus pac4eTHO-
AHAJIMTHYCCKHUX 3aJa4,
BO3HHKAIOIIHUX B XO0I€

peuieHus pacucTHO-
AHAJIMTHYCCKHUX 3aJ1a4,
BO3HHUKAIOIINX B XOJ1€

armaparoMm AJid
peuicHus pacucTHO-
AHAJIMTHYCCKHUX 3aJ1a4,

B cosepmieHcTBe BiasieeT GpU3NKO-
MaTeMaTHYeCKHM arapaToM ISl peLIeHuUs
pacyeTHO-aHAIMTHYECKHUX 3a/1a4, BO3HUKAIOIINX
B X0JI€ MPO(eCCHOHANBEHOMN JIeSITeIbHOCTH

BO3HMKAIOIIUX B XOJI€ . npodecCUOHAIBHOIM BO3HMKAIOIIUX B XOJIE
. npo(hecCHOHATBEHOM .
npoQecCUoHANBHOM CATOIBHOCTH JEATENBHOCTH, npoQecCUOHANBHOIM
JACATCIIBHOCTHU JOIMyCKasd psAana OHII/I6OK ACATCIBbHOCTHU
€MOHCTPUPYET €MOHCTPHUPYET
3uath (39): He 3naer A TPHPY A TPHPY
OTACIIbHBIC 3HAHUA 110 JOOCTAaTOYHBIC 3HAHUS
TIPUMEHAECMBIC TIPUMEHACMBIC HeMOHCTpI/IpyeT HNCUCPIBIBAIOIINE 3HAHUA 110
MIPUMEHACMBIM 10 MPUMECHIACMBIM
METOABI KOHTPOJIA METOABI KOHTPOJIA MIPUMEHACMBIM METOAaM KOHTPOJIA
METOAaM KOHTPOJIA METOAaM KOHTPOJIA
TIPOU3BOACTBEHHBIX IMPON3BOJACTBEHHBIX IIPOU3BOJACTBEHHBIX ITPOLECCOB
TTPOU3BOACTBEHHBIX TTPOU3BOACTBEHHBIX
[POIIECCOB [POLIECCOB
[POIIECCOB [POIIECCOB
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pe3ysbTata 00ydeHus 1-2 3 4
10 TUCHHILTIHE
He ymeer
Yumers (V9): y VYMeer npuMeHsITh
HCIIONB30BATh YMeeT nIpuMeHsTh
NPUMEHSATb COBPEMEHHOE
HPUMCHSATD COBPEMEHHOE
COBpEMEHHOE o0opynoBaHHe U
COBpEMEHHOE o0opynoBaHHe U B coBepuieHCcTBE yMeeT IPUMEHATD

o0opynoBaHUE H

o0opynoBaHue U

MaTepuaIbl AJI

MaTepHabl I
obecriedeHnsT KOHTPOJIA

COBPEMECHHOE 000pYOBaHNE W MATEPHATIBI LIS

MaTepHasl Ui
MaTepHasl I o0ecreueHus o0ecreueHHs1 KOHTPOJIA IIPOM3BOICTBEHHBIX
obecrieueHus MPOU3BOACTBEHHBIX
obecreueHus KOHTPOJIS MPOLIECCOB

KOHTPOJIS MPOLIECCOB, AOMYyCKasI

KOHTPOJIS MPOU3BOACTBEHHBIX
MPOU3BOACTBEHHBIX HE3HAYUTEITbHBIC

POU3BOICTBEHHBIX MPOLIECCOB

HPOIIECCOB HETOYHOCTH

IPOIIECCOB

Bnageer
Burazgets (B9): Xopoliio BiageeT
He TexHonorusimu TCXHOJIOTUSAMU

TEXHOJIOTUAMHU TCXHOJIOTUAMN

KOHTPOJIS KOHTPOJIS B coBepuieHcTBE BlageeT TEXHOIOTHSIMH
KOHTPOJIS KOHTPOJIS

NPOU3BOICTBEHHBIX MPOU3BOACTBEHHBIX KOHTPOJIS TPOU3BOJICTBEHHBIX MIPOLIECCOB

MPOU3BOACTBEHHBIX MPOU3BOACTBEHHBIX

HPOLIECCOB MPOLIECCOB, AOMyCKast
TPOLIECCOB TPOLIECCOB

psix ommboK




KAPTA

o0ecre4eHHOCTH TUCHUTIJIMHBI (MOLYJIs) y4eOHOI M y4eOHO-MeTOANYeCKOH JINTepaTypoi

I[I/ICI_II/IHJII/IHaI MammHHOe o6yquI/Ie H BOIIPOCHI UCKYCCTBCHHOI'O MHTCJIJICKTA

Kon, Hanpasnenne nmoaroroBku/crenuanbsHocth 21.03.01 HedrerazoBoe nemno
HATNPaBIEHHOCTH (TIPOGWUITB):

«bypenne HeTIHBIX U TA30BBIX CKBAKUHY,
«[IpoekTUpoBaHUE M IKCILTyaTaIMsl CUCTEM TPAHCIIOPTA, XPaHEHUS B COBITA YIIIEBOJOPOJIOBY,
«CTpOUTENHCTBO U 00CTYKMBAHUE CUCTEM TPAHCIIOPTA, XPAHEHHS U COBITA YTIIEBOAOPOIOBY,
«DKCIUTyaTaIys 1 00CITy)KUBaHHE 00BEKTOB JTOOBIYM ra3a, Ta30KOHICHCATa U TIOI3MHBIX XPaHUIIHII],
«OKcIuTyaTanus 1 o0cnyXxuBaHue 00bEeKTOB JOOBIYN HEPTHY,
«DKCIUTyaTaIys 1 00CITy)KHBaHHE TEXHOJIOTHYECKUX 00BEKTOB He(DTEra3oBOro Mpou3BOJICTBAY

[Ipunoxxenue 2

Ne Ha3panue yueOHOTO0, y4eOHO-METOAMYECKOTO H3/IaHus, Konunuectso Koutuureur O0ecneuyeHHOCTh Hanuune
/I aBTOD, U3IATENBCTBO, BUJI U3JAHUS, TOJ U3TaHUS 3K3EMILISIPOB B o0yJaronmxcs, o0yJaronmxcs 3JIEKTPOHHOTO
BUK HCIIOJIb3YIOIINX JIUTEPATYPOH, BapuaHnTa B ObC
yKa3aHHYIO JIUTEPaTypy % (+-)
1 Kpamep, I'apansn Matemarnueckue Mmeronsl ctatuctuku / I'apamsn Kpamep;
nep.: A. C. Monun, A. A. Ilerpos; pea. A. H. Konmoroposa. - Mocksa,
Wxesck: PerymsipHas U XaoTH4yecKass JUHAMHUKA, VHCTHTYT KOMIBIOTEPHBIX OP* 30 100% +
uccienoBanuii, 2019. - 648 c.
http://www.iprbookshop.ru/92046.html
2 KomriptoTepHbIe CpeicTBa HCKYCCTBEHHOTO MHTEIUIEKTA: yueOHoe nocooue / A.
A. Tiorames. - Camapa: Camapckuii ToCyJapCTBEHHBI TEXHUYECKUH p 30 100 +
yauBepcuret, 95C ACB, 2020. - 270 c.
http://www.iprbookshop.ru/105021.html
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