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«PoCCcuiicKuil HOBBI YHUBEPCUTET
(,ZZO]ID!CHOCWlb pykoeodumeﬂﬂ UiU YNnoJIHOMOYEHHO20
npedcmacumens MIJIIK)

B. A. 3epHoB
(QHO)

((I/ICKyCCTBeHHbIﬁ HHTEJUICKT AJI AaHAJIU3a JaHHBIX 0eCcnUIOTHBIX ABHAIIMOHHBIX CUCTEM NPH
OCYIIECTBJICHUH KOHTPOJIA 1 HAA30pa»

Bux oOpa3oBaTe/ibHOI mpOrpamMMbl:  JOTMOJHHUTEIbHAS NpPOodeCCHOHATbHAs  Hporpamma
MOBBIIECHNS KBATU(UKAIIIH.

1.00mas XapaKkTepUCTHKA 00pa30BaTeJbHOH NPOrPaMMblI

Ne Ha3Banue Onucanne
11 OO6wmii 06beM OCBOEHHs 00Pa30BATENBHOM | 144
| mporpamMMBbl B akageMHUYECKIX Jacax
Vkazanne  Ha  cdepy  (pa3paboTka,
MPOU3BOJCTBO, SKCIUTyaTarus BAC),
1.2 | xoTropon COOTBETCTBYET Temaruka, | JKcruryararnus BAC.

COep)KaHWEe W IUIAHUPYEMbIe Pe3yJbTaThl
OCBOEHHs 00pa30BaTENbHON MPOrPaMMBbI

[IepcnexkTBHOE HaNpaBI€HHE NOATOTOBKHU
KaapoB «MCKyCCTBEHHBIII HMHTEIEKT U

1.3, | Ykazanue 06a30BOr0 mWiM NEPCHEKTUBHOTO N
ABTOHOMHOCTb ITPUHSATUS PEIICHUI»

HampasJICHUA IMOATOTOBKU KaAPOB

1.4. Henp peanmsanmu 0O0pa30BaTENbHON MPOrPaMMBL. COBEPIICHCTBOBAHUE CYIIECTBYIOMINX W
(dhopMUpOBaHHE HOBBIX KOMIIETEHIMII B 00JAacTH OOpa0OTKM W aHAIM3a JAHHBIX, MOJYYEHHBIX OT
O6ecmutoTHbIX aBuanmoHHBIX cucteM (BAC), ¢ mnpuMeHEeHHeM TEXHOJIOTHH WCKYCCTBEHHOTO
MHTEIUIEKTa IPU OCYIIECTBICHHN KOHTPOJIbHO-HA30PHBIX MEPOIIPUSATHIA.

1.5. Onmcanune akTyanpHOCTH 00pa30BaTENbHON MPOrPAMMBI:

Poct 00B&MOB maHHBIX, T€HEPUPYEMBIX NPH SKCIUTyaTallui OECHWIOTHBIX aBHAIIMOHHBIX CHCTEM
(BAC), cTpemuTensHOE pa3BUTHE CaMUX OECIMIOTHBIX TEXHOJOTHH, WX HCIIOJIB30BAaHHE B PA3HBIX
chepax SKOHOMHKH [IENAlOT MpeajaraeMyro oOpa3oBaTenpHyr0 mporpammy «HckyccTBeHHbIIH
WHTEJUIEKT [T aHAJIN3a JaHHBIX OSCIMIOTHBIX aBHAIMOHHBIX CHCTEM IPU OCYIIECTBICHUN KOHTPOISA
1 Haz30pa» ocoOeHHO akTyanbHOM. [ToBbimenne 3¢ dexrnBHOCTH M Han&KHOCTH UcTonb30BaHus BAC
HamnpsSMYI0 3aBUCHT OT HMOATOTOBKH CIIEUAIMCTOB, BIAACIOIINX aKTyalbHBIMH METOJAaMHU aHAIn3a
TaHHBIX M YMEIOIIMX CO3[aBaTh W BHEAPATh TEXHOJIOTWYECKHE PelIeHns — B TOM 4uclie Ha 0Oaze
HCKYCCTBEHHOTO MHTEIIJIEKTA.

®enepanpubnii mpoekT «Kaapsl ans OeCHMIOTHBIX AaBHALMOHHBIX CHCTEM» IPHU3BAaH 00ECHEeYnTh



akTUBHO pasBuBaromytocs otpacib BAC B Poccum xBanmduiupoBanHbiMH Kaapamu. CeromHst
AaHAJMTUKH JJAHHBIX KpaliHe BOCTpeOoBaHbl. B mx 3amaun Bxoaut cOop, 06paboTka W MHTEpIpETALUs
naHHbIX, B TOM uucie oT BAC, ans mocienyromero NpUHATHS B3BEUICHHBIX YIIPaBICHUYECKUX
peuieHui.

BAC akTuUBHO 3a/IeCTBYIOTCSI Pa3jIMYHBIMH BEIOMCTBAMHU JUJIsl BBITIOJHEHHS MOCTABJICHHBIX MEpel
HUMHU 3a/1a4, B TOM YHUCJI€ B paMKaX [IPOBEIEHUSI KOHTPOJIbHO-HAA30PHBIX MEPOIIPUATHI. Y BEIUUEHNE
00BEMOB cobupaemoill nHMOpMaLUU AeaeT 0COOEHHO Ba)KHBIM KaueCTBEHHBIM aHAIMU3 JTAHHBIX: OH
IIO3BOJISIET BBIABIIATH HAPYLIEHUS OIEPAaTUBHO, B PEXHMME pEaIbHOIO BPEMEHHU, U TEM CaMbIM
MOBBIIIAET 0OIIYI0 3PPEKTUBHOCTD peaTu3yeMbIX JEeHCTBHM.

[Iporpamma HampaBieHa Ha (OPMHPOBAHUE Yy CIyIIaTeNedl NpPaKTUYECKUX HABBIKOB pPadOTHI ¢
MHCTpYMEHTaMH o00pa0OTKM M aHanu3a JaHHbIX, noctrynaroumx oT BAC; mnpodeccroHanbHBIX
KOMIIETEHIINH, CBA3aHHBIX C IPUMEHEHUEM AITOPUTMOB MAIIMHHOTO OOyYeHUs JJIsi aHAJIN3a BUJECO- U
a’poPOTOCHEMKH, C MHTEpIIpeTaluell BU3yaabHOU HH(POpPMALMK B XOJ€ pEUIeHHs 3a]]a4 MOHUTOPUHTA
1 KOHTPOJIbHO-HAJI30PHOM JESATEIbHOCTH.

1.6. TpeboBaHusi K ypOBHIO MOATOTOBKH CIylIaTeNsi B COOTBETCTBHM ¢ DelnepalbHbIM 3aKOHOM
or 29.12.2012 Ne 273-®3 «0O6 oOpasoBanuu B Poccuiickoit ®denepauuu» (BapuaTuBHO IS
JIOTIOIHUTEBHBIX ~ MPO(PECCUOHANBHBIX MPOrpaMM, OCHOBHBIX MpOrpamMMm Mpo¢eCCHOHATBLHOTO
oOydenust (mporpamMm TPOGECCHOHATBHON TOATOTOBKMA 1O TpodeccusiM padbodmx, TOJDKHOCTIM
CIIy’KallluX, IPOrpaMM MeperoAroTOBKH pabouux, CirykKamux) (BeIOpaTh HEOOXOIUMOE).

Jl1s1 TONIOSTHUTENBHBIX MPO(PECCUOHANBHBIX ITPOrPaMM:

1. | Hanuuwe BoIcIero 100 cpeaHero npodeccuoHabHOro 00pa3oBaHus;
TeKyIiee 00y4eHHE 10 MPOTrPaMMe BBICIIIETO WJIH CPEIHETO MPOo(ecCHOHAIEHOTO
o0pa3oBaHH.

1.7. Peruon (cyOowekr P®) peanuzauumu Og0ka MPaKTUYECKOW MOJITOTOBKUM 0Opa3oBaTeIbHOU

IIPOTPaMMBEI.
Pernon (cyObexT P®) | Bece cyonbexTsl PO
peanuzamuu Omoka

MIPAKTUIECKON MTOITOTOBKH

MpOrpaMMbl  (3amONHSETCS B

COOTBETCTBUU c

TpeOOBaHUAMU

OTpPAacIeBOTO 3aKa3a)

1.8. IInaaupyemsbie pe3yabTaThl O0yICHHS.

OOpaszoBarenbHass mporpamMma paspaboTaHa Ha OCHOBE TPO(EeCcCHOHANBHOTO — CTaHAapTa
(vkaswieaemes k00 u HaumeHnosanue npogheccuonanrvrozo cmanoapma) 06.042 Crnenuanuct mo
OOJIBIITM JTAHHBIM, KOTOPBIA YTBEP)KIACH MPUKa30M MUHUCTEPCTBA TPyla M COLMMAIBHOW 3allUTHI
Poccuiickoit @enepanuu ot 6 nroins 2020 roga Ne 405H.

OOpazoBarenpHasi mporpamma paspaborana Ha ocHoBe DPI'OC CIIO (ykasviaemcs ko0 u
Haumenosanue ®I'OC) 25.02.08 Dxcrutyatanuss OSCHMIOTHBIX aBHALMOHHBIX CHUCTEM, KOTOPBIN
YTBEPKIEH NprKa3oM Munucrepcra npocsemenns Poccuiickoit @enepannu ot 9 suBaps 2023 r. Ne
2.

CoBepuieHCTBYEM Kon [Inanupyemble pe3ynbTaTbl 00yUeHUS
b€ W/WIN KOMITETCHIIUH (3HaHMSA, yMEHUS, BJaICHUE HABbIKAMH)
bopmupyeMbIe (OK, OI1, IIK)

KOMIIETEHINH




Crniocoben paszpabatsiBats| [1K-1 3HaHus:

QJIITOPUTMbI MAIIIMHHOTO OCHOBHBIX METO/IOB MAIIMHHOI'O 00y4EHus,
o0yueHHs MIPUMEHSAEMBIX IS aHAJIN3a TaHHbBIX;

II0JIXO/IOB K pa3pabOTKe U MPUMEHEHHUIO allTOPUTMOB
MAaIIMHHOTO 00yUYCHHMsI, BKJIFOYAs 3a]auu
Kaaccu(UKaIUK, PETPECCHH U KIaCTEPU3aIliu.
YMenus:

pelaTh MPUKIAIHBIC 3a1a41 aHATN3a JaHHBIX C
MTOMOIIIBIO MO/JIEJICH MAITHHHOTO 00yYeHUs
Biiajienne HaBBIKaAMU:

nporpammupoBanus Ha Python,

ucronp3oBanus oudanorek Pandas, Matplotlib u

Seaborn
Crocoben IIK-2 3HaHuA:
IPOrpaMMHUPOBATH METOJIOB KOMITBIOTEPHOTO 3PSHHUS ISl 00padOTKH
HEHPOCETH M CHCTEMBI N300paKeHMI U BUJICOITAaHHBIX, TIOTYYaEMBIX C
KOMITBIOTEPHOTO 3pEHUS OECIIMIOTHBIX aBHALIMOHHEIX CHCTEM,

MOJIXOJI0B K MPOTPaMMHUPOBAHUIO CUCTEM
KOMIIBIOTEPHOTO 3pEHHUS, BBIJICICHUIO TPU3HAKOB H
Kiaccuukanuu n300pakxeHU.

YmMenus:

POBOJUTDH aHAIN3 BHIEONOTOKOB U
UHTEPIPETHPOBATH BU3yaTbHYIO HHPOPMAIIHIO B
3a/layaX MOHUTOPUHTA.

Bnanenue HaBbIKaMu:

nporpamMmmupoBanus Ha Python

6azoBoro npumenenust OpenCV, TensorFlow u

PyTorch
WCIIOJIb30BaHUS HHCTPYMEHTOB 00pabOTKH
U300paxeHHH
CnocobeH nTpoBOIUTH I1K-3 3HaHUS:
uHTerpanuto M1 B HOJIX0/I0B K MHTErpaliuy MoJiesieil MalllMHHOTO
OOPTOBBIE CUCTEMBI, o0ydeHusl B IPOrpaMMHBIE peIlIeHus AJIs aHAJIU3a
TECTUPOBAHUE BAC;
ABTOHOMHBIX PEKHMOB CIO0CcO00B MPUMEHEHUS 00YUEHHBIX MOJETEH s
00pabOTKH HOBBIX JTaHHBIX
YMeHnus:

MHTETPUPOBATh MOJIETIN MAIIMHHOTO O0yYEeHUS B
MPOrpaMMHBIE PEIIEHUs I aHanu3a JaHHbIX BAC
TECTUPOBATh MOJEIH MAIIMHHOTO O0yUYeHHsI Ha
MpeIMeT BBISIBICHUS UX 3P PeKTUBHOCTH
Brnanenne HaBbIKaMu:

nporpaMMmupoBanus Ha Python

ncnons3oBanug ononmorek Scikit-learn, Pandas
pabotsl B Jupyter Notebook

pabotsl B cpenax pazpaborku (VS Code/PyCharm)
WCIIOJIb30BaHUS HHCTPYMEHTOB paboTsl ¢ APl n
3arpy3Ku Mojiesei

Cnoco0eH npoBOIUTH [1K-4 3HaHUSA:
o0ydeHue Heipocereit METOIOB MAIlIMHHOTO O0YYeHHUS I aHATIN3a
TIOJI LIEJICBBIC 3a/1a91 TENEMETPUIECKUX TaHHBIX;

BAC, BbIOJIHATH MOJIXO0JIOB K OJITOTOBKE JAHHBIX, 00YUYCHHUIO




MPOTHO3HYIO aHATUTUKY
Ha Oaze U1

MOJIEJIEN U PUMEHEHHUIO METOJOB ITPOTHO3HOM
AQHAJIMTUKHU IS BBISIBJICHHS 3aKOHOMEPHOCTEH U
OTKJIOHEHHI

YmMenus:

MIPOBOJIUTH aHATHN3 TEIEMETPUUECKUX TaHHBIX,
BBISIBJISITh 3aKOHOMEPHOCTH T OTKJIOHEHUS B HUX.
Bnanenue HaBbIkaMu:

nporpamMmmupoBanus Ha Python

MCI0JIb30BaHus Oubmmoreku Scikit-learn
HaBbIKK 0azoBoro npuMmenenus TensorFlow /
PyTorch

ucrosib3oBanus ouommorek Pandas, NumPy
pabotsl B Jupyter Notebook

CnocobGen ocymectBiaTth | [1K-5 3HaHU:
po(hecCUOHATIBHYIO TUNOB, Kiaccupukauuu bAC;
NESTENIbHOCTD C y4E€TOM cnenupuKy AesITeNbHOCTA aHAIUTHKA TaHHBIX B
obecrnieueHus chepe BAC;
Oe3omacHocTH B chepe cueHapuu npuMmenenuss BAC B MOHUTOpUHTE U
BAC (cobmronenunem peLIeHNH KOHTPOJIbHO-HA/I30PHBIX 3a4a4;
TpeOoBaHU BUJIOB JTAHHBIX IUCTAHIIMOHHOTO 30HIUPOBAHUS U
HOPMAaTUBHBIX TTPABOBBIX 00JIaCTH UX IPUMEHEHHS;
aKTOB, HOPMATHUBHO-TIPABOBBIX aKTOB U TPeOOBaHMIA
perIaMeHTHPYIOIINUX 6e3omacHocta B chepe BAC.
oOecrnieueHre paBuil U Ymenus:
HOpPM 0€30I1aCHOCTH B MOHMMATH 33J1aun aHanm3a B chepe BAC;
ctepe BAC) MOHMMATh OCOOCHHOCTH MOTy4YeHus nanHbix ¢ BAC
OCYIIECTBIISITh MOHUTOPUHT U aHAJIN3 H3MEHEHU I
3aKoHoJaTenbCcTBa B chepe BAC
MIPUMEHSTH JaHHbIe, oiay4yeHHble ¢ BAC B
npodeccuoHaIbHOM e TeTbHOCTH
Bnanenue HaBbIKaMH:
aHanmu3a 1 00padotku gaHHbIX ¢ BAC ¢ yuetom
TpeOoBaHUl 0€30M1aCHOCTU U 3aKOHO/IaTENbCTBA.
Cnocob6en ucnons3oBath | [1K-6 3HaHUS:

Python s pemenus
npukIagHeix 3a1a4 bAC

si3pIKa nporpammupoBanus Python (6a3oBbie
KOHCTPYKILIMH, OCHOBHBIE 3JIEMEHThI CHHTAKCHCA,
THUIIBI TaHHBIX, IEPEMEHHBIE, TIPUHIUITBI ITOCTPOCHUS
JIOTHKH MTPOrpamm);

MPUHIIMIIOB Pa3pabOTKH PYHKIMN I pelieHus
3a/1a4 aHaIn3a JaHHBIX;

paboThl ¢ daimamMu, BU3yaau3aiy JaHHBIX C
Python;

TIOJXOJIOB K OYHCTKE, MPEe0Opa30BaHUIO U
CTPYKTYPHUPOBAHUIO TaHHBIX, a TaK)Ke 0a30BBIX
MPUHIUTIOB (HOPMUPOBAHHS MTPU3HAKOB.
YMmenus:

nucaTh 0a30Bble Mporpammsl Ha Python;
peann30BbIBaTh MPOCTYIO JOTUKY 00pabOTKH
JTAHHBIX;

paboTaThk CO CTPYKTypaMH JIaHHBIX;
0o0pabaThIBaTh TaHHBIC U3 (ailioB;
paspabaTeiBaTh QyHKIIMH 00paOOTKH JTAHHBIX;




NPUMEHSATh CTPYKTYPBI JaHHBIX JJIsl peUIeHus 3a1au$
BU3YaIN3UPOBATh JIaHHBIC;

MHTEPIPETHPOBATH PE3YJIbTAThl aHATN3A;
HOATOTABIIMBATH JaHHbIE I aHanu3a 1 ML;
uHTerpupoBath Python ¢ 6a3amMu naHHBIX.

Brnanenne HaBbIKaMu:

nporpammupoBanusi Ha Python

CnocobeH paboTath ¢
JAHHBIMU U ¢ 0a3aMu
JTAHHBIX

I1K-7

3HaHUS:

0a30BbIX MPEACTABICHUH O CUCTEMAX YIPABICHUS
0a3aM¥ JaHHBIX U MPUHIUIAX OpraHU3aINH
XpaHEHUSs JaHHBIX;

UHCTPYMEHTOB JUIsl paboThI ¢ 6a3aMU TaHHBIX;
0a30BbIX KOHCTpYKLUi si3p1ka SQL, hyHKImi
00pabOTKH JaHHBIX U METOJIOB arperupOBaHUS
UHpOpMaLnY;

OCHOB T€OMH(OPMAIIMOHHBIX CUCTEM;

TPUHIIAIIOB Pa0OTHI ¢ TPOCTPAHCTBEHHBIMHU
JTAaHHBIMU;

CTPYKTYpPBI T'€0TaHHBIX,

MOJIEJH MpeACTaBICHUS HHPOPMAIUHN U 00JIacTH
npumenenus ['NC;

0a30BBIX MHCTPYMEHTOB MPOCTPAHCTBEHHOTO
aHaJIn3a;

METOJI0B 00pabOTKH U aHAIH3a
TEONMPOCTPAHCTBEHHBIX JTAHHBIX

YMenus:

BBITIOJTHATE SQL-3ampocs! 1151 BEIOOPKU 1 aHaTH3a
JTaHHBIX (B TOM 4YHUCIE OONBIINX HAOOPOB JaHHBIX);
paboTarh ¢ reonpOCTPAHCTBEHHBIMU JaHHBIMH B
I'C-cpene;

MIPOBOJMTH aHAIU3 U 00pabOTKY JaHHBIX
TEXHUYECKOTO COCTOSIHUSI M SKCIUTYaTallMOHHBIX
xapaktepucTuk bAC, TaHHBIX MOJIETOB U JIOTOB,
TEJIEMETPUUECKUX U T€ONPOCTPAHCTBEHHBIX JIAHHBIX;
COCTABJISITh KOMILJIEKCHYIO aHAJIUTUYECKYIO
OTUETHOCTEL Ha 0cHOBe AaHHBIX BAC;

TOTOBUTH IaTACETHI JAJI1 MAIIMHHOTO O0yUYeHUSI.
BnaneTts HaBbIKaMH:

00pabOTKH JaHHBIX a3POPOTOCHEMKH U
(hoTorpammeTpuu ¢ UcToib30BaHUEM Agisoft
Metashape Professional

pabotsl ¢ CYB/I PostgreSQL

pUMeHeHHus A3bika SQL

ncnoJibzoBanus cpeasl QGIS

1.9. BxoHOe TecTUpOBaHHE.

HanMmeHoBaHnune

DopmaTt npoBeeHUs

KoaunuyecTBO yacoB

Bxonanoe TCCTUPOBAHUC

He npenycmotpeHo

2. Y4eOHBIil IIaH




HaumenoBanue
MoyJaeil/TeM
oOpa3oBaTeJIbHOM
NMPOrpamMmbl

Bcero,
aK.
qac

Buabl y4eOHbIX 3aHATHH

Teopertu-
yecKue
3aHATHS,
aK. yac

IpakTu-
YyecKue
3aHATHUS,
aK. yac

Camocros-
TeJIbHAS
padora
aK. yac

Dopmbl

KOHTPOJIs
ycrneBaeMoCTH
o0yuarmuerocs

OO6pa3oBaTeabHBII
TEOPETUYECKHIA OJIOK

68

43

23

Monyins |

67

43

22

Tema 1.1. BBenenue B
npodeccuio aHaTuTHKa
naHHbIX B cepe BAC

Tema 1.2. BBenenue B
temy BBC. Uctopus BBC.
Knaccudukanms

Tema 1.3. HaBuranus B
BBC. HUctopus pazsurus u
HNPUHIUIBI HABUTALUH.
Tumns! HaBUTaLKY,
ucnosbzyemsle B BBC

Tema 1.4. JIlucraniionHoe
30HIMpOBaHUE 3eMJIU

Tema 1.5. Ilpumenenue
U(POBBIX UHKEHEPHBIX
porpamm npu
npoexktupoBanuu bAC

Tewma 1.6. HopmatusHo-
paBoOBOE OOecreYeHne 1
TpeboBaHuUsI OE€30MACHOCTH
B chepe BAC

Tema 1.7. ITpaBoBOE
pEryJIupOBaHUE 3aLIUThI
HHTCJICKTYAJIbHBIX ITPaB B

cthepe BAC

Tema 1.8. 3HaKOMCTBO C
CUHTAKCHCOM f3BIKA
Python

Tema 1.9. Ilorpyxenue B
Python

Tema 1.10. Pabora co
CTPYKTypaMu JaHHbBIX
GYHKIUSIMU

Tema 1.11. O6paboTka u
aHaJN3 JTaHHBIX C
ucnosnb3oBanueM Pandas

Tewma 1.12. Buzyanuzanus
JIAaHHBIX CpEeACTBaMU
Python

Tema 1.13. IToaroroska
MAHHBIX U1 aHaJIn3a v
MaIIMHHOTO O0YYCHHS

Tema 1.14 BBeneunue B
6a3bl nanHbIX. PostgreSQL




HaunmenoBanue

Bcero,

Buabl y4eOHbIX 3aHATHH

DopmMbl

Tema 1.15. SQL nns
aHaJIN3a JAaHHBIX

1 0

Tema 1.16. SQL mns
00paboTKH OOIBIIUX
na"gaeix BAC

Tema 1.17. Python u
HOAKJIIOYEeHHUE K 0a3e
JTAHHBIX

Tema 1.18. Ocuosel ['1IC
Y TIPOCTPAHCTBEHHOTO
a”HaJIM3a

Tema 1.19. Ananus u
obpabotka ganHbx B [ IC

Tema 1.20. O6paboTka
JAHHBIX a3P0()OTOCHEMKH.
Ludposeie Mogenn
MECTHOCTH M peiibeda

Tema 1.21. BBeneuue B
MaIIMHHOE 00y4YeHHUE

Tema 1.22. MeToanl
MaIIUHHOTO 00yYEeHUSs IS
aHaJIN3a JaHHBIX

Tema 1.23. Ananus
tenemetpun BAC ¢
npumeHeHueM ML

Tema 1.24. OcHOBEBI
KOMITHIOTEPHOTO 3PEHUS B
3agauyax bAC

Tewma 1.25. Bueapenue
mozaenen UM B
[IPOrPAMMHBIE PEIICHUS

IIpomexyTouHas
aTTecTalus o UToraM
OCBOEHUS
00pazoBaTeIbHOTO
TEOPETUUECKOro OJI0Ka

Tect

biiok mpakTuueckoun
MIOATrOTOBKH

72

72 0

Monyns 2

70

70 0

Tewma 2.1. Cienmnduka
npumenenus bAC B
KOHTPOJbHO-HAI30pHOM
JESITEIBHOCTH

Tema 2.2. Aynut
TEXHUUYECKOTO COCTOSIHUS
BAC

Tema 2.3. Ananus
IKCIUTyaTaI[MOHHBIX
XapaKTEPUCTHUK

Tema 2.4. Anann3 DaHHBIX
IIOJICTOB U JIOI'OB




HaunmenoBanue

Bcero,

Buabl y4eOHbIX 3aHATHH

DopmMbl

Tema 2.5. Aganus u
WHTEpIpeTaLus
TEJIEMETPUYECCKUX JIAHHBIX

4 0

Tema 2.6. UnTerpanus
JAHHBIX B OTYETHOCTD

Tema 2.7. Pabora ¢
TeONPOCTPAHCTBEHHOMN
uHpopmanuei

Tema 2.8.
I'eonpocTpaHCTBEHHBIE
CUCTEMbI M TEXHOJIOTUU

Tema 2.9. MeToant
00pabotku ganHbIX B [ IC

Tema 2.10. IToaroroska
J1aTaceToB 11 MAIIMHHOIO
00y4eHus

Tema 2.11. IToctpoenue
MoJieJIel MallTuHHOTO
00y4eHus

Tema 2.12. OGHapy>xeHue
AHOMAJIMI B TEJIIEMETPUHU

Tema 2.13.
KoMnsrorepHoe 3peHue
JUIs a3po(OTOCHEMKH

Tema 2.14. Unrerpanus
MOJIeJIeH B IPOrpaMMHBIE
pelieHus

IIpomexyTouHas
aTTecTalus o UToraM
OCBOCHHMS 0JI0Ka
MPAKTUYECKOU
IOJITOTOBKH

[IpaxTHueckoe
3a/1aHHe

HTorosas arrecranus

[IpaxTHueckoe
3a/laHue

Bcero yacos

144

43

PabGouas nporpamma

HaunmMmenoBanue
pa3aesqoB (MoayJiei)
H TEM

Buanbl
3aHATUHH

y4eOHBbIX

Conep:xxanue yuyeOHbIX 3aHATHI

O0pa3oBaTe/bHBIA TeOpeTHYECKHI 010K

Moayas 1

Tema 1.1. Beenenue B | Jlexuus (1 u) 1. Ucropus u pazBuTtHe npodeccun aHaTuTHKa
npodeccuto JTAHHBIX.

aHAJUTHKA JaHHBIX B 2. OCHOBHBIE 3371aYl AaHATTUTUKA JTaHHBIX.
cthepe BAC 3. [IpumeHeHne aHanM3a 1aHHBIX B chepe

BAC.

4. Ucnons3oBanue BAC B 3amauax
MOHUTOPHHIA U KOHTPOJbHO-HAA30PHOU




JIeSITENNLHOCTH.
5. Uctounuku na"Hueix BAC u ux
0COOEHHOCTH.

6. [IpuMeHeHre HCKYCCTBEHHOTO HHTEIICKTa
B a”Hanu3e naHHeix BAC

[IpakTuueckoe
3anasitue (0 4)

CamMocTosTeabHas
pabora (0 u)

Tema 1.2. BBenenue B
temy BBC. Uctopus
BbBC. Knaccudukamms

Jlexmms (1 1)

1. BBenenue B 6ecliuIOTHbIE aBUALIMOHHBIE
CUCTEMBI.

2. cTtopus pa3BUTHS U COBPEMEHHBIE
tenaeHuu B ooiactu BAC.

3. O6uuit 0630p BAC u ux kmaccudukamms.
4. ITpumenenne BAC B paznnuHbIX cdepax.

[IpakTuyeckoe
3ansarue (0 v)

CamocTosaTenbHas
pabora (0 1)

Tema 1.3 HaBuranus B

BBC. Ucropus

Pa3BUTHA U ITPUHIUIIBI

HaBUTanuu. TUIIBI

Jlexmms (1 1)

1. HaBuranug B bBC.

2. Vctopus pa3BUTHS U TPUHIIUIIBI
HABUTAIIUH.

3. Tunsl HaBUrauu, ucnojibdyemsie B BBC.

HaBUTIalUu, IIpakTrHueckoe -

ucnons3yemsie B BBC | 3ansarue (0 1)
CamocTosTenbHas -
paborta (0 u)

Tema 1.4.
JlucTaHIIMOHHOE

30HIUPOBAHUE 3eMIIH

Jlexuus (1 1)

1.IToHsiTHE JMUCTAHIIMOHHOTO 30HIUPOBAHUS
3emmu (/I33) uw ero MecTto B cHCTEMe
MTOJTY9ICHHUS TPOCTPAHCTBEHHBIX JaHHBIX.
2.CnyTHUKOBBIE  CpEICTBAa  MOHHMTOpPHHTA,
JeTaTeNbHbIE — anmapatbl M Ha3eMHBIE
KOMIUIEKCHI JUCTAHIIMOHHOTO 30HANPOBAHUSI.
3.Bunet  mannpix  JI33 w obmactu  ux
PUMEHEHHUS.

4. Ucnonb30BaHWE TAHHBIX JAUCTAHIIMOHHOTO
30HUPOBAHUS TIPU PEIICHUU TPUKIIATHBIX

3aad ¢ NPUMEHEHUEM  OeCHMIIOTHOM
aBuarmonHou cucremsl (BAC).
[IpakTrHueckoe -
3andarue (0 u)
CamocrosiTenpHas -
pabota (0 1)
Tema 1.5. Jlexmms (2 1) 1. Mcmonp30BaHue KOHEYHO-IJIEMEHTHOTO
[Tpumenenue aHanm3a npu npoektupoBanuu bAC.
1M (POBBIX [IpakTrnueckoe -
MHKEHEPHBIX 3ansTue (0 v)
IIPOrpamm IpH CamocrosiTenbHas -
npoekrtuposannu BAC | pa6ora (0 u)

Tema 1.6.
HopmatusHo-
IPaBOBOE

Jlexuus (2 1)

1. BBeneHre B HOpMaTUBHBIE IIPABOBBIE AKTHI
B chepe BAC.
2. Bo3pymnsblii konekc PO.




obecrnieueHue u
TpeOOBaHMS

Oe3omacHoCTH B chepe
BAC

3. ®enepalibHbIC aBUALIMOHHBIE TIPABUIIA.
4. ITocranosnenus [IpaButenscrBa PO.
5. HopmatuBHbIe TpeOOBaHUS TPU
BBIMIOJTHEHUH MOHUTOPUHTA M KOHTPOJIBHO-
HAaJ30PHBIX MEPONIPUATHHN.

6. TpeboBaHus K 00pabOTKE U XPaHECHUIO
nmauaeix BAC.

7.OTBETCTBEHHOCTh 32 HAPYIICHUE
3akoHoJaTenbCcTBa B cepe BAC.

8. IlepciekTHBBI pa3BUTU HOPMATUBHOM
6a3bl1 B obnactu BAC u mudpoBoro
MOHHUTOPHHTA.

IIpakTrueckoe -

saasTue (0 1)

CamocTtosTebHas CamocTosiTeIbHOE COCTABIICHUE TIEPEUHS
pabora (2 1) OCHOBOIIOJIATaOIIMX HOPMATHBHO-TIPABOBBIX

JIOKYMEHTOB, PETIAMEHTUPYIOIINX
ucnonszoBanue bAC. N3ydyenue npumepon
peanu3anuu MoJIHOMOYUN OpraHOB
UCTIOJTHUTENbHOM BIIACTH PA3TUYHOTIO YPOBHS
B 00JIaCTH pEryIMpOBaHUS MpoLecca
ucrojibzoBanus bAC.

Tewma 1.7. IlpaBoBoe

Jlekuus (2 1)

Opranusaius nporecca u CoO0ICHUE

peryJupoBaHHe NPaBUJI 32U Thl HHTEIICKTYAJIbHBIX TPAB B
3aIUTHI chepe BAC
UHTEJUICKTYaJIbHBIX [TpakTuyeckoe -
npas B cepe BAC 3ansartue (0 v)
CamocrosiTenbHas -
paborta (0 1)

Tema 1.8. 3HaKOMCTBO
C CUHTAKCHCOM S3bIKa
Python

Jlekust (2 1)

1.0cHoBHI s13b1Ka Python: cunTakcuc,
MIEpEMEHHBIE, TUIIbI JTaHHBIX.

2. ApudmMeTrueckue 1 JOrnYecKre ornepanuu.
3. YcioBHBIE OnIEpaTOpHI.

4. I{uKIIBI.

5. BBenenue B QyHKIIHH.

IIpakTrueckoe
3andarue (1 u)

BrimonHenue 6a30BbIX 33]1a4 HA OCBOEHHE
cuHTakcuca Python. PaboTa ¢ nepemeHHbIMH,
TUIIAMU JIaHHBIX, YCIOBHBIMH OIIEPATOPAMU U
uukiIaMu. Peanuzanus npocTeIX mporpamm
U1 00paOOTKH YUCIOBBIX U TEKCTOBBIX
JTAHHBIX.

CamMmocTosTenpHas
pabota (0 1)

Tema 1.9.
[Torpy>xenue B Python

Jlexuus (1 1)

1. CTpyKTypbI JaHHBIX: CHUCKHU, KOPTEKH,
CIIOBapH.

2. OCHOBHBIE ONIEPALIH CO CTPYKTYpPaMHU
JTAHHBIX.

3. Pabota c ¢aitmamu: 9TeHHE U 3aITUCH.
4. Ucnionb3oBaHue OMOIMOTEK U MOTyJIEeH
Python.

5. Opranu3anus Koia 1 HIOBTOPHOE
WCTIOIb30BaHNUE (DYHKITHIA.




IIpakTrueckoe
3aHsaTHE (2 U)

Perenue 3a1a4 ¢ UCTOIb30BaHUEM
BCTPOEHHBIX CTPYKTYp AaHHbIX Python
(ciucku, KOpTeXH, ciioBapu). Utenue u
3aIUCh JaHHbIX B (ailibl. Mcnonb30Banue
CTaHJApPTHBIX OMOIMOTEK 1t 00paboTKH
JAHHBIX.

CamocrosiTenbHas
pabora (0 1)

Tema 1.10. Pabora co
CTPYKTypaMy JIaHHBIX
U QYHKIUIMU

Jlexuus (2 1)

1. PacmimpenHbie onepanuy co CliucKaMu U
CIIOBApSIMH.

2. I'enepatopsr criuckoB (list
comprehensions).

3. Utepanuu u 006paboTKa KOJICKITUH
JIAHHBIX.

4. OyHKIMHU: apTyMEHTBI, BO3BpAIlaeMbIe
3HAYCHUSI.

5. O61acTh BUAMMOCTH MEPEMEHHBIX.

6. IlpakTryeckue 3a1a4u 00pabOTKH JTaHHBIX.

IIpakTrHueckoe
3aHsaTHE (2 U)

Pa3paborka pyHkmmii 111 00pabOTKH JaHHBIX.
Paborta ¢ KOJUIeKIMSIMU TaHHBIX, TPUMCHEHHE
TeHepaToOpOB CIUCKOB. Perienue 3a1ad mo
00paboTKe 1 mpeodpa3zoBaHN0 HAOOPOB
JTAHHBIX.

CamocTosaTenbHas
pabora (0 1)

Tema 1.11. O6pabotka | Jlexuus (2 1) 1. Beenenue B 6ubnuoteky Pandas.
Y QHAJIU3 JAHHBIX C 2. CtpykTyphl JaHHbIX: Series u DataFrame.
UCIIOJIb30BaHUEM 3. 3arpy3ka 1 COXpaHeHHE JaHHBIX.
Pandas 4. Ouncrka 1 npeaodpadoTKa JTaHHBIX.
5. @unpTpanus, TpynnupoBKa U arperamus.
6. [Ipumenenne Pandas s aHanm3a JaHHBIX.
[IpakTuueckoe PaGora c 6ubnmnotekoit Pandas: 3arpy3ka
3aHaTHeE (2 1) JaHHBIX, PUIBTpALIKs, TPYIIHPOBKA U
arperanus. AHanu3 TaOJMUYHBIX JaHHBIX Ha
npuMepax, NpuOImKeHHbIX K JaHHbIM BAC.
CamocrosiTenbHas -
paborta (0 1)
Tema 1.12. Jlexmus (2 1) . OCHOBBI BU3Yyaliu3alliy TaHHBIX.

Busyanu3zanus 1aHHbIX
cpeactBamu Python

. bubnuorexu Matplotlib u Seaborn.

. [loctpoenue rpadukoB U AUarpamm.

. Hactpoiika u odopmiienue Bu3yanuszanui.
. Busyanuzanus pe3yapTaToB aHAINA3a
JAHHBIX.

DN AW -

[IpakTrHueckoe
3ansTue (1 u)

[Toctpoenue rpadukoB U guarpamMmm c
ucnoib3oBaHueM oubmrorex Matplotlib u
Seaborn. Busyanuzamus pe3yapTaToB aHATN3a
JAHHBIX U UHTEPIIPETALNS TOJTYYEHHBIX
3aBUCHMOCTEHN.

CamMocTosTenpHast
paborta (0 1)

Tema 1.13.
ITonroroBxa JaHHEIX

Jlexuus (2 1)

1. Pob MOATOTOBKY JAaHHBIX B aHATN3E U
MaIlTHHHOM OOYYCHHH.




U1 a”HaIu3a u
MaIIuHHOTO 00yYeHUS

2. OuncTKa TaHHBIX U paboTa ¢ MPOIMYCKaMHU.
3. [IpeoOpa3oBanre U HOpMAIU3ALMS TAHHBIX.
4. KoaupoBaHue KaTeropruaibHbIX TPU3HAKOB.
5. ®opmupoBaHue NMpU3HAKOB (feature
engineering).

6. IloaroroBka maTaceToB IJIsI MOJCIIEN.

IIpakTrueckoe
3ansaTue (1 4)

[Ipeno6paboTKka JaHHBIX: OYHUCTKA, 00paboTKa
IPOITyCKOB, HopMau3aust. @opMupoBaHue
MPU3HAKOB U MMOJIOTOBKA JAHHBIX IS
HIOCJICYIOIIETO TPUMEHEHHSI AITOPUTMOB
MAaIIMHHOTO 00YYCHUSI.

CamMocTosTeabHas
paborta (0 u)

Tema 1.14. Beneunue
B 0a3bl JaHHBIX.
PostgreSQL

Jlexmus (2 1)

1. BBeneHue B 0a3bl JaHHBIX U CUCTEMBbI
ympaBieHus: 0a3aMu TaHHBIX.

2. BozmoskHocTu 1 ocobenHoctu PostgreSQL.
3. YcranoBka u HacTpoiika PostgreSQL.

4. acTpyMeHTHI 111 paboThI ¢ 6a3amu
naHHbIX (pgAdmin, DBeaver).

5. OCHOBBI MOJIETUPOBAHUSI JaHHBIX.

6. CtpykTypa Talbnui: aTpuOyThl, KOPTEXKH,
JIOMEHBI.

7. Kittouu ¥ cBsI3U MEX]ly TaOJIHULIAMU.

8. Oneparuu DDL u DML.

IIpakTrHueckoe
sarsTue (0 )

CaMocTosTenbpHast
pabota (0 1)

Tema 1.15. SQL mns
aHaJIn3a JAaHHBIX

Jlexuus (2 1)

1. Benenue B SQL 1 cTpyKTypa 3ampocoB.
2. Beibopka ganneix (SELECT).

3. @unbrpanus nanaeix (WHERE).

4. CTpoKOBBIEC U MaTeMaTU4YECKue QYHKITHH.
5. Arperanus nanaeix (GROUP BY,
HAVING).

6. Pabota c naroit u BpemeHeM.

7. IlogroToBKa JaHHBIX JJI aHAIK3A.

IIpakTHueckoe
3anartue (1 u)

Boinonnenue SQL-3anpocoB 11 BHIOOPKU U
aHaJM3a JaHHBIX. Mcnonb3oBanue
¢bunbTpanuu, arperaTHbIX QYHKIMHA U paboThI

¢ naramu. Pemenue 3ana4 aHanu3a JaHHBIX
BAC.

CamMmocTosTenpHas
pabota (0 1)

Tema 1.16. SQL mns
00paboTKu OOIBIINUX
nmaHubeix BAC

Jlexuus (2 1)

1. Ycnosusiit oneparop CASE.

2. O6weaunenue nanabix: JOIN u UNION.
3. Bnoxennsie 3anpocsl U CTE.

4. OxoHHBIE (PYHKIHH.

5. llpencraBnenus (VIEW).

6. Ontumuzanusa SQL-3anpocos.

7. O6paboTka 60X 00HEMOB TAHHBIX
TEIEMETPHH.

IIpakTHueckoe

Pabota co cnoxxapiMu SQL-3anpocamu: JOIN,




3ansTue (1 u)

MOJ[3aIIPOCHI, OKOHHBIE (PYHKIMH. AHATIN3
00JbIIMX HAOOPOB JAHHBIX, BBISIBICHUE
3aKOHOMEPHOCTEN U MOATOTOBKA
AQHAJIUTUYECKUX BBIOOPOK.

CamocrosiTenbHas
pab6ora (0 1)

Tema 1.17. Python u
HOIKJIIOYEeHHUE K 0a3e
JTAHHBIX

Jlexuus (1 1)

1. IMogxnrouenue k 6a3e naHHbIX U3 Python.
2. Bemoanenue SQL-3anpocos uepes Python.
3. Ionydenue u 00paboTKa pe3yIbTaTOB
3aIpOCOB.

4. Ucnionb3oBanue OubIHoTeK (psycopg?2,
sqlalchemy).

5. ®opmupoBaHUe MaiaitHa 00padoTKH
JTaHHBIX.

IIpakTrueckoe
3arsTue (1 )

[Moxxrouenue k 6a3e nanHbIx U3 Python ¢
UCIIOJIb30BaHUEM OMOJIMOTEK psycopg2 u
SQLAIchemy. Bemonaenue SQL-3ampocoB u
00paboTKa pe3yabTaToB ¢ moMolbio Pandas.
Pabota ¢ nanusiMu BAC.

CamocTtosaTenbHas
pabora (0 u)

Tema 1.18. OcHOBEI
I'NC u
MIPOCTPAHCTBEHHOTO
aHanmu3a

Jlexmms (2 1)

1. Beenenue B reonHGpOpMaIlMOHHbBIE
CUCTEMBI.

2. [TpunHiuns! GyHKIIMOHUPOBAHUS U
knaccudukanusa ['NC.

3. IIpocTpaHCTBEHHBIE JaHHBIE U UX BUJBI.

4. OCHOBBI TPOCTPAHCTBEHHOT'O aHAJIM3A.

5 .Ucnonp3osanne I UC B 3agauax
MOHUTOPHHIA TEPPUTOPHI.

6. AHanM3 U3MEHEeHU 0OBEKTOB HAOIOICHHUS.
7. llpumenenue [ IC B KOHTpOJIbHO-
HAJ30PHOU NEATEIbHOCTH.

8. Busyanusaiusi NpoCTpaHCTBEHHBIX JIaHHBIX.

IIpakTrueckoe
3aHdaTue (2 u)

Brinmonnenue 3amau o pabote ¢
MPOCTPAHCTBEHHBIMH JIAHHBIMU B CPEJIC
QGIS. 3arpy3ka 1 BU3yanu3auus reoJaHHbIX,
aHaJIU3 PacIoJIOKEHUsI O0BEKTOB, TIOCTPOCHHE
TEMaTHYECKHUX CIIOEB U BBITIOJIIHEHHE 6a30BOTO
MIPOCTPAHCTBEHHOI'0 aHalln3a JUIsl 3a/1a4
MOHUTOPHUHIA TEPPUTOPHII.

CamocrogrenpHas

pabota (0 1)

Tema 1.19. Ananus u
00paboTKa JaHHBIX B
I'ncC

Jlexuus (2 1)

1. UcTouHUKH reonpoCTpaHCTBEHHBIX
JTaHHBIX.

2. JlaHHBIE CEHCOPOB U UX OCOOCHHOCTH.
3. Metoasl 00pabOTKH T'€OJaHHBIX.

4. IIpocTpaHCTBEHHBIN aHAIU3.

5. Buzyanu3zanus reo/laHHbIX.

6. Untepriperanus pe3yiabTaToOB aHAIK3A.
7. Ucrionp30BaHne JaHHEBIX B 3a7a4dax
MOHUTOPUHTA.

8. Mcnionb30BaHNe reonpoCTPaHCTBEHHBIX




JaHHBIX B KOHTpOHBHO-H&I{BOpHOﬁ
JCATCIIBHOCTH.

IIpakTrueckoe
3aHATHE (2 1)

Brimonnaenue 3a1a4 mo o0paboTke U aHaIU3y
TeONpPOCTPAHCTBEHHBIX JJAHHBIX B CpEJIe
QGIS. PaboTa ¢ mpoCTPaHCTBEHHBIMH CIIOSIMH,
BU3YyaJIU3allysl JAaHHBIX CEHCOPOB U
pe3yabTaToB a3poOTOCHEMKH, AHAIIN3
00BEKTOB MOHUTOPHHTA U TIOJATOTOBKA
KapTorpaguuecKux MaTepHaloB.

CamocTosTeabHas
pabora (0 1)

Tema 1.20. O6paboTka
JTAHHBIX
a’po(POTOCHEMKH.
Hudposeie monenn
MECTHOCTH H penbeda

Jlexmms (2 1)

1. TexHomoruu a3poPOTOCHEMKH.

2. OcHOBBI 00paOOTKH CHUMKOB
(boTorpammeTpun).

3. O6paboTka a3pohOTOCHUMKOB.

4. IMoctpoenue opTohOTOIIAHOB.

5. lludpoBbie MOACITN MECTHOCTH | penbeda
(IMM, LIMP).

6. Metoasr nemmdpoBaHus n300paskeHUH.
7. [lpumenenue pe3yabTaToB B 3a/1a4ax
MOHHTOPHHTA.

8. Mcnonbp3oBaHue pe3yinbTaToB
a3po(oTOCHEMKH B KOHTPOJIBHO-HAI30PHOM
JIeSITENIbHOCTH.

IIpakTrHueckoe
3ansaTue (1 9)

Brimonnenue 3a1a4 mo oo6padoTke
a3p0(OTOCHUMKOB U TIOCTPOCHUIO
opTO(hOTOILUIAHOB. AHAN3 POCTPAHCTBEHHBIX
JIAHHBIX, HHTEPIIPETAIUS PE3yIbTaTOB
MOHHUTOpPHHIAa U TIOATOTOBKA MAaTCPUAJIOB IJIA
aHaJIN3a TEPPUTOPHI U 0OOBEKTOB
HaOJII0ICHHUS.

CamocTosTenpHast
paborta (0 1)

Tema 1.21. Beenenue
B MaIlllMHHOE 00y4YeHHUE

Jlexuus (2 v)

1. IToHsiTHE MAIIMHHOTO O0YYEHHUS.
2. Tunel 3agayd.

3. Dransl NOCTPOEHUS MOJEIIN.

4. JlaHHbIE ¥ IPU3HAKH.

5. Ilpumenenune ML B 3amauax BAC.

[IpakTrHueckoe
3ansTue (1 u)

Pemrenne 60a30BBIX 3a71a4 MAIIMHHOTO
00y4YeHUs C UCTIOIh30BaHUEM OUOINOTEK.
[TocTpoeHme MPOCTHIX MOJIENICH Ha TIpUMepax
IaHHBIX.

CamMocTosTenpHast
pa6orta (0 u)

Tema 1.22. MeTonasl
MaIIMHHOTO O0yUYeHus
JUISl aHaJIN3a JAHHBIX

Jlexuus (1 1)

1. Tenemerpuueckue nanusie bBAC u nx
OCOOCHHOCTH.

2. IloaroroBka TeJIeMETPUUYECKUX JAHHBIX JUIsS
aHanmu3a.

3. Meroasl aHanu3a BpEMEHHBIX PSI/IOB.

4. MeToapl MAIIMHHOTO 00YYEHUS JTst
aHaJIn3a TEeJIEMETPUH.

5. BrisBieHNE aHOMAaJIWi U OTKJIIOHSHUH B




JTAHHBIX.
6. [IporuozupoBanue cocrosauus cucrem bAC.
7.Mcnons3oBanue ML qig  aBTOMaTM3auuu
MOHHUTOPHHTA.

IIpakTrueckoe
3ansaTue (1 u)

[IpumMeHeHne aropuTMOB KJIACCH(PHUKAIIMN U
perpeccuu Ui aHanu3a AaHHbIX. OneHka
Ka4ecTBa MOJIEICH U UHTEPIIpETaLUs
PE3yJIbTaTOB.

CamocrosiTenbHas
pab6ora (0 1)

Tema 1.23. Ananus
tenemeTpu BAC ¢
npumeHenueM ML

Jlexuus (2 1)

1. OcobGeHHOCTH TeNEeMETPHUECKUX JaHHBIX
BAC.

2. IloaroroBka JaHHBIX JJIS aHAIW3A.

3. BrigBiIeHHE aHOMAJIH.

4. TIporHo3upoBaHue MapaMeTpoB.

5. IIpakTHueckue npuMepbl IPUMEHEHUS.

IIpakTrHueckoe
3ansaTue (1 9)

BrinosiHeHue 3a1a4 1o aHAIU3y
teneMmeTpudeckux JaHHbiX BAC ¢
ucnoip3oBanueM Python u 6ubamoTek
MAaIIMHHOTO 00yueHus. BrisiBieHue
AHOMAJIN, aHAJIN3 OTKJIIOHEHUH TTapaMeTPOB U
BHU3YyaJIM3aIlisl Pe3yJIbTATOB MOHUTOPHHTA.

CamocrosiTenbHas
pab6ora (0 1)

Tema 1.24. OcHOBBI
KOMITBIOTEPHOTO
3penus B 3agadax bBAC

Jlexuus (2 1)

1. OcHOBBI KOMIIBIOTEPHOI'O 3pEHUSI.

2. O6paboTka U300pakeHUH U BUACOTAHHBIX.
3. MeTtopbl BBIICICHUS U KIAaCCU(UKAIIUN
00BEKTOB.

4. AHanu3 n300paxeHni a3poPOTOCHEMKH.
5. BrisiBneHHe N3MEHEHNH 00bEKTOB Ha
M300paKEHUSX.

6. Metonibl 00pabOTKH BUIEOIIOTOKOB.

7. cnonp30BaHUE KOMIIBIOTEPHOIO 3pEHHUSI B
3aJjauaX MOHUTOPHUHTA.

8. IIpumMeHeHne KOMIIBIOTEPHOTO 3PSHHUS B
KOHTPOJIbHO-HAI30pHON AESTEIbHOCTH.

IIpakTHueckoe
3anartue (1 u)

Brimonnenue 3aga4 mo o6paboTke
u300paxkeHuii ¢ ucronszoBanueM OpenCV u
Python. Ananus nzo0paxxenuit
a’po(hoTOCHEMKH, BhIJICJIEHUE OOBEKTOB
HaAOJIIOICHNUS ¥ BU3YAJIN3aIUs PE3yJIbTaTOB
00pabOTKH JaHHBIX.

CamMocTosTenpHast
pabora (0 1)

Tewma 1.25. Bueapenue
mozenen U B
MporpaMMHbIe
pelIeHns

Jlexuus (2 1)

1. IlonroroBka MOIENIM K BHEAPEHHUIO.

2. MnTerpanusa Mozenei B NporpaMMHbIE
pelIeHus.

3. Ucnonws3oBanue API u cepBucos.

4. Opranuzanus naiminaiina o6paboTku
JTAHHBIX.

5. OrpanudeHus 1 0COOCHHOCTH
SKCIUTyaTallud MOJICIICH.




6. Unrterpanus Mozeeld MalllmHHOTO
o0y4eHHsl B IPOrpaMMHBIE PEIICHUSI.
7. TectupoBaHHE MOJICIICH.

[IpakTnueckoe
3anstue (1 u)

HHuterparus 00ydeHHBIX MOJIEIICH B
nporpaMmMmHele peienus. Mcnonbs3oBanue
Mojiene st 00pabOTKHU HOBBIX JaHHBIX U
MI0JIYYEHUE PE3YJIbTATOB.

CamocTosiTenbHas
pabora (0 u)

[TpomesxkyTouHas
aTTecTalus 1o uToram
OCBOEGHUS
00pa3zoBaTeNbHOTO
TEOPETUYECKOTO
0J10Ka

[IpakTnueckoe
3ansTue (1 u)

TectupoBanue

B0k npakTHYecKoii MOATOTOBKH

Moayab 2

Tema 2.1. Crieniuduka
npumeHenus bAC B
KOHTPOJIBHO-
HaJI30pHOMU
JIeSTeTbHOCTH

Jlexuus (0 )

[IpakTuyeckoe
3aHATHE

Bun: npoextHas
JIESATCIbHOCTD
(7 9)

[Ipakruka: Crnenuduka npumenenus BAC B
KOHTPOJIbHO-HA/I30PHOMN AESITeNbHOCTH

B npouiecce BbINoONHEHUS! TPAKTUKU
oOyuJaroruecs:

3HAKOMSATCS C OCHOBHBIMH HAIIPaBICHUSIMU
npumeHeHus bBAC B KOHTPOJIBHO-HAI30pHOU
NeSITeNIbHOCTH;

PaccmaTpuBaroT TUIIOBBIE CLIEHAPUH
MOHHUTOPHHIa TEPPUTOPUIA U OOBEKTOB;
AHanu3upyroT npuMmepsl nucnosbs3oannus bAC
JUIsl HaOJIIo1eHNs U GUKCAlUU U3MEHEHMUI;
N3yyaroT ocobenHocTH nonydenus GoTo-,
BU/JICO- ¥ T€ONPOCTPAHCTBEHHBIX JTaHHBIX;
BBINONHAIOT aHAIN3 pe3yJIbTaTOB
MOHHUTOPHHIA;

[loaroraBnuBaroT KpaTKHE BBIBOJBI 10
pe3yibTaTaM HaOJIoJeHHUS.

Pesynbrarsr:

[Tonnmanwne ocobenHoctelt mpumenenuss bAC
B KOHTPOJIbHO-HAA30PHOM NESATEILHOCTH;
[lonnmaHye OCHOBHBIX CLIEHAPHEB
MOHHUTOPHHIA TEPPUTOPUIA U OOBEKTOB;
HaBpiku aHanmu3a pe3ynbTaToB HaOII0AEHUS;
dopmupoBaHue NPECTABIECHUS O
npuMenennn BAC 115 3a1a4 MOHUTOPUHTA U
KOHTPOJISL.

CamMmocTosTenpHas
pabota (0 1)

Tema 2.2. Aynut
TEXHUUYECKOTO
cocrosinust BAC

Jlexuus (0 1)

IIpakTueckoe
3aHATHE

Buna: npoextHas
JEATEeTLHOCTH (5 9)

[IpakTuka: AyauT TEXHUYECKOTO COCTOSHHUS
BAC

OOyuaromuecs: U3y4aroT METO/IbI aHATTN3a
XApPaKTEPUCTUK OECIMIIOTHBIX aBUALMOHHBIX




CHCTEM C UCIOJIb30BAHUEM MTPOTrPAMMHBIX
UHCTPYMEHTOB. B pamkax 3Toii mpakTUKu
oOyJaroruecs:

3arpyxaroT JaHHbIe 0 Xapaktepuctukax bAC
(Bpems 1osiéra, rpy301no0abEMHOCTb,
MOIIIHOCTb JIBUTATENEH, pecypc GaTapeit).
[IpoBoasT MpoBepKy JaHHBIX Ha
KOPPEKTHOCTb U MOJIHOTY.

CTposiT cpaBHUTENbHBIE TAOIUIIBI U TPAdUKH
JUISL BBISIBJICHUS] CUJIBHBIX U CITA0BIX CTOPOH
KOMILJIEKCOB.

OnenuBaroT Texauueckoe cocrosgsuue bAC o
3a/IaHHBIM KPUTEPHUSIM.

AHanu3upyrot npurogHocts bAC nns
BBITIOJIHEHUS 33]]a4 MOHUTOPHUHTA TEPPUTOPHI
U OOBEKTOB.

Pesynbrarsr:

AHaTUTUYECKUHA OTYET O COCTOSTHUH
BBIOpaHHBIX Mojeneit BAC.

HaBeik ucnons3oBanus Python mist aynura u
BU3yain3anuu xapakrepuctuk bAC.

HaBbik aHam3a 3KCITyaTaliMOHHBIX
napameTpoB BAC 15 3a1a4 MOHUTOPHUHTA.

CamocTosaTenbHas -

pabora (0 1)
Tewma 2.3. Ananus Jlexmms (0 1) -
IKCIUTYaTaIMOHHBIX [TpakTuyeckoe [MpakTuka: AHaIH3 KCIUTyaTallHOHHBIX
XapaKTePUCTHK 3aHATHE XapaKTePUCTHK

Bun: npoextHas
JESITENIbHOCTH (4 1)

OOyuaromuecs aHaTU3UPYIOT
9KCIUTyaTallMOHHBIE JaHHbIE OECIMIIOTHBIX
CHUCTEM JUIsl BBISIBJICHHUS 3aBUCUMOCTEN MEXKTY
napaMeTrpaMy. B pamkax 3Toi npakTUKu
oOyyaroruecs:

3arpy»aroT JaHHbIE O 1aJIbHOCTH, BPEMEHHU
0JIETA, CKOPOCTH, BBICOTE U Macce MOJIE3HON
Harpys3KHu.

Crposr rpaduku 3aBUCUIMOCTH
XapaKTEpUCTHK APYT OT ApyTa.
AHanU3uPYyIOT BIUSHUE MACChI MTOJIE3HON
Harpy3kH Ha BpeMsl U JAJIbHOCTb IOJIETA.
Brmonnstor ananus napamerpos bBAC npu
pELIEHNN 33Ja4 MOHUTOPHHTA.

DopMUPYIOT PEKOMEHJAINH 110 BEIOOpY
PEXMMOB IKCILTyaTal1H.

Pesynbrarsr:

[TocTpoeHHbIE MOJENN 3aBUCUMOCTH
9KCILTYyaTallMOHHBIX XapaKTePUCTHK.

HaBbIk aHasM3a dKCIUTyaTallnOHHBIX TAHHBIX
BAC.

HaBbIk BU3yanu3anuu pe3yibTaToOB aHAJIN3A.

CamMmocTosTenpHas
pabota (0 1)




Tema 2.4. Ananus
IAHHBIX IIOJIETOB U
JIOTOB

Jlexuus (0 u)

[IpakTuueckoe
3aHATHC

Buna: npoextHas
JIESATCIIBHOCTD

(4 4)

[IpakTuka: AHanu3 JaHHBIX MOJETOB U JIOTOB
OOyuaronuecs: U3y4aroT METO/IbI aHATTN3a
TEJIEMETPUYECKUX JIaHHBIX U JIOTOB MOJETOB.
B pamkax 3Toii mpakTUKu 00y4aromuecs:
NmmopTupyroT sior-daitiel moiéToB
(CSV/ISON) B Python.

BuzyanusupyroT gaHHbI€ 110 BBICOTE,
CKOpOCTH, HANIPSDKEHHIO OaTapen U Harpy3Ke
JIBUTATEJIECH.

Ananusupyror mapupytsel BAC.

BBIABISIIOT aHOMAIMK U OTKIIOHEHUS
I1apaMeTpoB IOJIETa.

BrinonHs0T aHanu3 pe3yiabTaToB
MOHHTOPHHTA TEPPUTOPUN U OOHEKTOB.
Pesynprarsr:

Busyanuzanuuu oCHOBHBIX TapaMeTpOB
noJsera.

HaBbIik aHasn3a 10roB U T€JIEMETPUUECKUX
nmanHbelx BAC.

HaBbIk BISIBIEHHS OTKJIOHEHU U AHOMAJIUH B
JTAHHBIX.

CamocrosiTenbHas
pab6ora (0 1)

Tema 2.5. Ananus u
HUHTEPIIPETALNS
TEIEeMETPUICCKHUX
JTAHHBIX

Jlexuus (0 )

[IpakTuyeckoe
3aHATHE

Bun: npoextHas
JIeATCIbHOCTh

(4 1)

[IpakTuka: AHanU3 ¥ UHTEPIPETALIHS
TEJIEMETPUYECKUX JTAHHBIX

OOyuaromyecs U3y4aroT METO/Ibl aHATIN3a
TEJIEMETPUIECKUX JTAHHBIX U CUTHAJIOB,
nocrynatonmx ¢ gardyukos BAC. B pamkax
3TOW MPaKTUKU 00y4Yaronuecs:
HIMnopTupyIOT AaHHBIE JaTYUKOB (BBICOTA,
CKOpPOCTb, HallpsKeHue, Temneparypa, GPS-
KOOPIMHATHI).

BrinonHsoT npenodpaboTKy JaHHBIX
(oumcTka, HOpManu3anus, padora ¢
MIPOITyCKaMHu ).

AHaM3UPYIOT BPEMEHHbIE PS/IbI U BBISBIISIOT
aHOMAJINH.

[TpuMeHSIOT METO/Ibl MAIIMHHOTO O0YUYeHHS
JUIS aHAJIM3a TaHHBIX.

BhINONHAIOT BU3yalTU3aIMIo0 pe3yIbTaToB
MOHHTOPHHTA.

Pesynbrarst:

HaBsik paboTHI ¢ TeTEMETPUICCKUMHU
nmauaeiMu BAC.

HagbIk BBISIBIEHHS TPEHAOB U aHOMAJWA.
HaBpik mprMeHeHHsI METOJ0B MAIIMHHOTO
oOy4deHus JJis aHaJIM3a JaHHBIX.

CamMocTosTenpHast
pabora (0 1)

Tewma 2.6. UnTerpanus

Jlexuwms (0 u)




JaHHBIX B OTYCTHOCTD

IIpakTrueckoe
3aHATHE

Bun: npoextHas
JESTEIIBHOCTD
(4 1)

[IpakTuka: MHTErpanyis JaHHBIX B OTYETHOCTh
OO6yuaromuecs ygarcsi GOpMHPOBATH
KOMILJIEKCHBIE aHAJTUTUYECKHE OTUYETHI Ha
ocHoBe JaHHbIX BAC. B pamkax 3toii
MPAKTUKK 00yYaroIIuecs:

OObequHSIOT JaHHBIE MOJIETOB,
XapaKTEPUCTHUK U pe3ysIbTaTOB aHAIN3A.
[IpuBonAaT ganHble K eAUHOMY (hopmary.
CrposT Bu3yanu3auuu (rpaduku, 1uarpaMMel,
KapThl).

dopmupyrot otu€T B popmare Jupyter
Notebook, PDF vwnun HTML.
[ToaroraBnuBaroT MaTepraibl MOHUTOPUHTA U
AQHAJIUTUYECKUE OTUETHI.

Pesynbrarsr:

HaBbIK mOTrOTOBKH KOMIUIEKCHBIX
AQHATTUTUYECKUX OTUYETOB.

['oTOBBI OTUET C BU3yanu3anMen TaHHbBIX
BAC.

HaBbik npencraBinenus pe3yabTaToB
MOHHMTOPHHIA M aHAJIK3a JIaHHBIX.

CamocTosaTenbHas
pabora (0 u)

Tewma 2.7. Pabora ¢
reonpOCTPAHCTBEHHOMN
uHpopmanuen

Jlexmus (0 1)

IIpakTrueckoe
3aHATHE

Bun: npoextHas
JIeATEIbHOCTD
(49)

[Ipaktuka: PaboTa ¢ reonpocTpaHCTBEHHOM
uHdopmarnuein

OO0yuaromuecst H3y4arT METOIbI padOTHI €
reoNpOCTPAHCTBEHHBIMU JIaHHBIMU B CpeJie
I'"C. B pamkax 3TOi IpakTUKH
oOyuJaroruecs:

3arpyxaroT ¥ BU3yaJIU3UPYIOT
IPOCTPaHCTBEHHBIE JJAHHBIE.

PaGoraroT ¢ BEKTOPHBIMU U paCTPOBBIMU
CIIOSIMH.

AHanM3upyIOT PaclonokKeHne 00bEKTOB Ha
MECTHOCTH.

BbINOMHAIOT TPOCTPAHCTBEHHBIE U3MEPEHUS U
aHaJu3.

[loaroraBnuBaroT kapTorpapuueckue
MaTepHabl Ui 3a7a4 MOHUTOPHUHTA
TEPPUTOPUHL.

Pesynbrarst:

HaBbIik paboThl ¢ reonpocTpaHCTBEHHBIMU
JTAaHHBIMHU.

Hagpik Bu3yanuszanuu npoCTpaHCTBEHHOU
uHpopmanuu B 'MC.

[ToaroroBnenHsle KapTorpaduyeckue
MaTepHAaIbL.

CamMmocTosTenpHas
pabota (0 1)

Tema 2.8.
I'eonpocTpaHCTBEHHBIE

Jlexmms (0 1)

IIpakTHueckoe

[Ipaktuka: I'eonpoCcTpaHCTBEHHBIE CUCTEMBI U




CHUCTCMBI U
TCXHOJIOTHNH

3aHATHE
Buna: npoextHas
NEeATEILHOCTD

(4 4)

TEXHOJIOTHH
OO0yuarommuecst U3y4aroT HHCTPYMEHTHI U
TEXHOJIOTHH pabOThI ¢ TEOAaHHBIMU. B paMkax
ATOM MPAKTUKHA 00YUaIOIINECS:

Brimonnstor paboTy ¢ TeMaTH4ECKUMU
CJIOSIMHM M KapTOrpauIECKUMH CEPBUCAMH.
AHaNM3UPYIOT MPOCTPAHCTBEHHBIC JTAHHBIE,
MOJy4YeHHBIE ¢ ucnoyib3oBaHueM bBAC.
BrInonaHs0T HHTETpaIuio JaHHBIX
a’po(OTOCHEMKH U T'€OIaHHBIX.

BuInoHsAI0T aHANU3 U3MEHEHHI 00BEKTOB
HaAOJIFOIEHUS.

IToaroraBnuBarOT pe3yJIbTaThI
MIPOCTPAHCTBEHHOTO aHAJIN3A.

Pesynbrarsr:

Hasrix ucnonsizoBanusg I UC-texHonoruii st
aHanu3a gaHaeIx BAC.

HaBbik uHTETrpanuu npocTpaHCTBEHHBIX
JIAaHHBIX.

HaBpbik moAroTOBKM MaTepHalioB
MOHUTOPHUHTA TEPPUTOPHIA.

CamocTosaTenbHas
pabora (0 u)

Tema 2.9. Metoabl
00pabOTKH JaHHBIX B
I'ncC

Jlexmus (0 1)

IIpakTrueckoe
3aHATHE

Bun: npoextHas
JIeATEIbHOCTD
(61)

[Ipaktuka: MeTtoas! 00pabOTKH TaHHBIX B
I'cC

OO6yuaromuecst U3y4arT METOJIbI 00pabOTKH U
aHaJI3a reorpoCTPAHCTBEHHBIX TaHHBIX. B
paMKax 3TOH MPaKTHKH 00yJarOIIHecs:
Brimonssor 06paboTky
TeONPOCTPAHCTBEHHBIX TAHHBIX U PE3yJIbTATOB
a’po(OTOCHEMKH.

PaboTaroT ¢ mpocTpaHCTBEHHBIMH CIIOSIMHU H
TEMaTUYeCKUMHU KapTaMHu.

AHanu3upyroT U3MEHEHUs! 00BEKTOB U
TEPPUTOPUIL.

BEINOTHSIOT HHTEPIPETALNIO PE3YITHTATOB
IPOCTPAHCTBEHHOT'O aHAJIM3a.
[TonroTaBnMMBaIOT aHATUTUIECKHE MAaTEPHAIIBI
U KapTorpaduyeckre OTYETHI.

Pesynbrarsr:

HagBpik 006pa®oTku 1 aHaIM3a
TeONPOCTPAHCTBEHHBIX JaHHBIX.

HaBbIk nHTEpIIpeTaliy pe3yabTaToB
MOHHUTOPHHIA TEPPUTOPHI.

HaBpIk MoAroTOBKH OTYETOB MO pe3yiIbTaTaM
MPOCTPAHCTBEHHOTO aHAJIN3a.

CamMocTosTenpHast
paborta (0 1)

Tema 2.10.
ITonroroBka naraceToB
JUIS MAIIUHHOTO

Jleknus (0 1)

[IpakTnueckoe
3aHATUC

[IpakTtuka: [ToarotToBka naraceToB IJist
MAIIMHHOTO O0yUYCHHS




o0y4eHus

Bun: npoextHas
JESTEIIBHOCTD
(4 1)

OOyuaromiuecs: U3y4aroT METOIbI IOJrOTOBKU
JAHHBIX 17151 00y4eHuUsl MOZeIel MalllMHHOTO
oOydeHus. B pamMkax 3ToW paKTHKU
oOyyaronuecs:

3arpy’karoT ¥ aHAIM3UPYIOT HAOOPBI JAHHBIX
BAC.

BBINONHAIOT OYUCTKY M TPEeT0OpadOTKyY
JTAHHBIX.

DopMUPYIOT IPU3HAKY /TS aHATIU3A.
[ToxroraBnuBaroT 1aTaceTsl Ui 3a1a4
KJaccu(hUKaly ¥ aHAJIM3a aHOMAITUH.
BBINONHAIOT NOATOTOBKY JTaHHBIX
MOHUTOPHUHTA TEPPUTOPHI U OOBEKTOB.
Pesynprarsr:

HaBbIk NOArOTOBKM JaTaceToB JUIs
MAaIIMHHOTO O0YYEHHSI.

HaBbik 00paboTku nanubix BAC u
MOHHUTOPUHTA.

[TonroroBneHHble HAOOPHI TAHHBIX IS
aHaJIM3a.

CamocrosiTenbHas
pabora (0 1)

Tema 2.11.
[TocTpoenue moaenen
MAaIIMHHOTO O0yuYeHus

Jlexuus (0 )

[IpakTuyeckoe
3aHATHE

Bun: npoextHas
JIeSATCIbHOCTh

(6 1)

[Ipaktuka: [locTpoenne Mozenel MalIMHHOTO
o0yueHus

OOyuaromuecs U3y4aroT METO/bI TTOCTPOSHUS
Mojieneil MaluHHOro 00y4yeHus. B pamkax
ATOM MPAKTUKU 00yYarOIUeCs:

BrinonusooT 00yueHne Moieneil MalmHHOTO
o0y4eHusl.

AHaNM3UPYIOT KAY€CTBO MOCTPOCHHBIX
MOJEIIEH.

BrimonnstoT kiaccupukaimio u
IIPOTHO3UPOBAHUE HA OCHOBE JJaHHBIX BAC.
[TpumeHsrOT MOAEN AJIs aHATU3a TAHHBIX
MOHUTOPUHTA U KOHTPOJIbHO-HAI30PHOMN
JIEATEIIbHOCTH.

BrInonHsA0T BU3yanu3anuo pe3yabTaToB
paboTHI MOIETIEH.

Pesynbrarst:

HaBbIk mocTpoenust Mojeneld MalimHHOT O
o0ydeHusl.

HaBbIk aHanm3a kauecTBa MOJEIIEH.

Hasbix npumenennss ML s ananusa gaHHBIX
BAC u 3ama4 KOHTPOIBLHO-HAI30PHOM
JIEeATEIIbHOCTH.

CamMmocTosTenpHas
pabota (0 1)

Tema 2.12.
OO6HapyxeHue
aHOMaJIui B
TENIEMETPUHU

Jlexuus (0 1)

IIpakTrueckoe
3aHATHE
Bua: npoektHas

[Ipaktuka: O6Hapy)eHne aHOMaui B
TEIEMETPUH
OOyuaronuecs: U3y4aroT METO/IbI BBISIBICHHS




JACATCIIbHOCTD

(64)

AHOMAJIUI B TEIEMETPUUYECKUX JaHHBIX. B
paMKax 3TOU MPaKTUKHA 00Y4aIOIINeCs:
BrInoyiHAOT aHaNU3 BpEMEHHBIX PSII0OB
TEJIEMETPUH.

BBISBIAIOT OTKJIOHEHHS TAPaMETPOB MOJETA.
[IpuMEeHSIOT METOIbI MAITMHHOTO O0yYECHHS
JUTsE OOHAPY>KEHUST AaHOMAITUH.
AHaNIM3UPYIOT pe3yIbTaThl MOHUTOPUHTA
00BEKTOB M TEPPUTOPHUH.

BremonHs0T aHaIWU3 JaHHBIX IS 3a7a4
KOHTPOJIbHO-HA/I30PHOM €S TENBbHOCTH.
BrInoyiHAIOT BU3YyaIM3aliiO BhISIBICHHBIX
OTKJIOHCHHH.

Pesynprarsr:

Hagbik anann3a TereMeTpu4eCKuX JaHHbIX.
HaBbIK BBISIBIICHUS aHOMAJIMK C
HcIojb30BanuemM ML.

HaBbik npruMeHEeHHs] METO0B aHau3a
JIAHHBIX B 3a7]a4aX KOHTPOJbHO-HAA30PHOMN
JIESITEILHOCTH.

CamocrosiTenbHas
pabora (0 1)

Tema 2.13.
KomnerorepHoe
3peHue s
aspodoTocheMKH

Jlexuus (0 )

[IpakTuyeckoe
3aHATHE

Bun: npoextHas
JIeSATCIbHOCTh

(6 1)

[Ipaktuka: KomnbroTepHoe 3peHue Juist
a’podoTocheMKu

OO0yuaromuecs U3y4aroT METOAbI 00padOTKH
M300paKeHUI 1 KOMITBIOTEPHOTO 3peHus. B
paMKax 3TOM MPAaKTUKU 00yYaroIuecs:
3arpyxarmT u 00pabaThIBalOT H300paXKEeHUS
a’po(OTOCHEMKH.

BEINONHSIOT BIIENIEHUE U KIIacCU(DUKAITUIO
00BEKTOB.

AHanu3upyroT U3MEHEHUs1 00BEKTOB Ha
U300paKECHHSIX.

[TpuMeHSIOT METO/IbI KOMITBIOTEPHOTO 3PEHUS
B 33/1a4aX MOHUTOPHUHTA U KOHTPOJIBHO-
HA/I30pPHOM IESITEIbHOCTH.

BhINONHAIOT BU3yalTU3aIMIo pe3yIbTaToB
00paboTKH N300pakeHUH.

Pesynbrarst:

HaBbik 00paboTku nzobpaxeHuit
a’po(OTOCHEMKH.

HaBbIk mpriMeHEeHUs] METO/IOB
KOMIIBIOTEPHOT'O 3pEHUSI.

HaBpik aHanm3a pe3yapbTaTOB MOHUTOPHHTA
TEPPUTOPUIN 1 0OBEKTOB KOHTPOJISI.

CamMmocTosTeILHas
pabota (0 1)

Tema 2.14.

WuTerpamnus moaenen

B [IPOTPaMMHBIE
perieHus

Jlexuus (0 1)

IIpakTrueckoe
3aHATHE
Buna: npoektHas

[IpakTuka: UHTErpanvs Mmoaeneit B
MPOrPAMMHBIE PEIICHUS
OOyyaromuecs U3y4ar0T METOAbl MHTETPAIIMH




JACATCIIbHOCTD

(64)

MOJIeTIel MAITUHHOTO OOYYCHHSI B
MPUKJIaJHbIE IPOrpaMMHBbIE penieHus. B
paMKax 3TOH MPaKTUKH 00yJarOIIHEeCs:
[ToakmroyaroT MOJETM MAIIMHHOTO 00yYeHHUS
K MPOrpaMMHOMY KOJTY.

Breimonasator 00paboTKy BXOIHBIX TAHHBIX U
MOJTyYeHUE Pe3yJIbTaTOB aHaJIU3a.
Peanu3yroT aBTOMaTU3UPOBAHHBIN aHAIU3
JAHHBIX MOHUTOPUHTA.

BrInosiHAI0T BU3yaliu3aluio pe3yabTaToB
paboThI MOIETICH.

[ToaroraBnuBaroT MPOTOTHUIT IPOTPAMMHOIO
peuieHus aHanusa 1aHHbix BAC.
PaccmarpuBaroT npruMeHeHHe TPOrpaMMHBIX
pelieHui B 3a/1a4aXx KOHTPOJIbHO-HAI30PHOM
JIeSITETLHOCTH.

Pesynbrarsr:

Haspix narterpanum ML-Moaenei B
MIPOTPaMMHBIE PEIICHUS.

HaBrik aBTOMaTH3anmum aHaiu3a naaHeix BAC.
[ToaroToBiaeHHBIN NPOTOTUI TPOTPAMMHOTO
penieHusl.

CamocrosiTenpHas
pabora (0 1)

IIpomesxyTouHas
aTTecTalys 0 UTOram
OCBOCHUS

O5l0Ka MPaKTUYECKOil
IOATOTOBKH

IIpakTrHueckoe
3aHATHE (2 1)

[IpakTrueckoe 3ananue

HUrorosasn
arrecranus

IIpakTrueckoe
3asarTue (4 4)

HpaKTI/I"IeCKOG 3aJaHHuC

4. KanengapHbiii yueOHbIN rpaduk

(3amoJyiHseTCs B COOTBETCTBUU C YYEOHBIM IIJIAHOM U paboueil mporpaMmoil)

Ne HanmenoBanue Kanennapusiit Konuuecto ak. yacos (B
i/ MOTYJISI/ TIPOMEXKYTOUHAS epuos COOTBETCTBUU C YUEOHBIM
i aTTecTalus/ UTOroBas aTTecTalus (KOJHMUYeCcTBO IUTAHOM U paboyeit
nHeit) pOrpamMmoii)
1. OO0pa3oBaTenbHBI TEOPETUIECKIH OJIOK
1.1.| Monyns 1 11 67
1.2.| IIpomexyTodnas 1 1
aTTecTalus Mo UTOraM OCBOCHUS
00pa30BaTeLHOTO TEOPETHIECKOTO
6s0Ka
2. byiok nmpakTryecKon MOArOTOBKU
2.1.| Monyns 2 12 70
2.2.| IIpoMexxyTo4Has aTTecTalus 1o 1 2
UTOTaM OCBOCHHS OJI0Ka PAaKTUIECKOM
MOJTOTOBKH
3 | HUrorosas arrecramus 1 4




| [ WHroro | 26 | 144

5. @OH/I OLIEHOYHBIX CPEACTB

5.1. IIpoMexyTo4yHasi aTTeCTALUA

Oo0pa3oBaTe/ibHbIH TeOpeTHYECKH i 0JI0K:

IIpomexyTouHasi aTTecTanus 0 HTOraM 00pa3oBaTeJLHOI0 TEOPETHYECKOro 0JI0KA.

Dopmbl, OuasHocmuyeckue UHCMpyMeHmbl, ORUCAHUE Kelicos, noKazamelell U Kpumepues oyeHusans,
WIKATIbl OYEHUBAHUL.

dopmMa NpOMEKYTOUHON aTTECTALUN — TECTUPOBAHUE.

Juarnoctuueckuit ”HCTpyMeHT — TecT (30 BOIPOCOB).

Kputepun onieHHBaHUs: COOTBETCTBUE OTBETA HA TECTOBBINM BOIIPOC IPABUILHOMY OTBETY.
[Toka3aTenu OoLEeHUBaHUS: KOJIMYECTBO MIPABUIIbHBIX OTBETOB HA TECTOBBIE BOIIPOCHI.

ANTOpUTM pacyeTa IoKa3aTeseil: 3a KaX/Iblii MPaBUIbHBIN OTBET Ha TECTOBBIM BOMPOC cTaBUTCs 1 Oa,
3a HenpaBWIbHBIN — 0 OayioB. MakcuManbHOe KonrdecTBo OamtoB — 30.

[ITxanpr OLIEHUBAHUA:

1. 3auet — 601ee 60% MpaBUIBLHBIX OTBETOB

2. Hezauet — menee 60% npaBUIbHBIX OTBETOB.

IIpumepsl BOIIPOCOB:

Bomnpoc 1. Kakas 6ubnuoreka Python Hanbosnee gacto nucnosiab3yercs s aHain3a TaOJIMYHbIX JaHHbBIX?
A) NumPy

B) Matplotlib

B) Pandas

I') Scikit-learn

[TpaBunbHbIi oTBeT: B. Pandas

Bomnpoc 2. Kakoii Tun nanusix ucrnosib3yercst B Pandas qist XxpaneHust TaOIUYHOM CTPYKTYpPbI?
A) Array

b) TableObject

B) Series

I') DataFrame

IIpaBuneHbI o1BeT: I'. DataFrame

Bormpoc 3. Kakoii MeTos1 ucionb3yeTcst Uil yAaJleHusl CTPOK € MPOMYLIEHHBIMU 3HAYEHUSIMU B
DataFrame?

A) fillna()

B) dropna()

B) replace()

I') reset_index()

[TpaBunwHeIi oTBeT: b. dropna()

Bomnpoc 4. Kakoit Tun coenunenust B SQL Bo3BpalaeT ToJIbKO COBNAAIONIME CTPOKH U3 JBYX TaOIUI?
A) LEFT JOIN

b) FULL OUTER JOIN

B) INNER JOIN

I') CROSS JOIN

[MpaBunbaeri otBeT: B. INNER JOIN

Bompoc 5. Kakoii onepatop SQL ucnons3yercs 1y rpyIIUPOBKY U arperHpOBaHMsl TAHHBIX ?
A) ORDER BY

b) GROUP BY

B) HAVING

') WHERE

[TpaBunsherit otBeT: b. GROUP BY

Bomnpoc 6. Yro rapantupyet npuauun ACID ans Tpan3akuuii B 6a3e 1aHHBIX?

A) CropoCTb BBITIOJIHEHHSI 3aITPOCOB



b) ABTOMaTtnueckoe pe3epBHOE KOITUPOBAHUE

B) HagéxHoCTh 1 1€10CTHOCTh 00paObOTKU JaHHBIX

I') Cxkatre XpaHUMBIX JaHHBIX

[TpaBunbHbI oTBeT: B. Han&xHocTh U 1€0CTHOCTh 00pabOTKH JaHHBIX

Bormpoc 7. Uro Takoe reonndopmarmonnas cucrema (I'MC)?

A) Cucrtema ympasienus noseramu bBC

b) Texnonorus ananusa 1 BU3yaau3aluu MPOCTPAHCTBEHHBIX TAHHBIX

B) Cucrema xpaHeHusi TEKCTOBBIX JJAHHBIX

I') [IporpaMMHBI#i S3BIK 17151 KapTOTpaduu

IIpaBunpHbIN OTBET: b. TexHONOrus aHanu3a v BU3yalIn3aluu IPOCTPAHCTBEHHBIX TaHHbBIX
Bormpoc 8. Kakoii Tin JaHHBIX UCTIOIB3YETCs sl XpaHeHus n3oopaxenuit B ' IC?

A) BekropHblit

b) Tabimunebrit

B) PactpoBbrit

I') CtpykTypHpOBaHHBIN

IIpaBuneHbIN O0TBET: B. PacTpoBblit

Bormpoc 9. Urto Takoe opTodoTtorian?

A) Cxemaruueckas KapTa

b) KoppektupoBannoe aspodoronzodpakeHrne MECTHOCTH

B) 3D-mozens o0bekTa

I') I'paduk BBICOT

[TpaBunbaeIi oTBeT: b. KoppektupoBanHoe aspohoTon3o0pakeHrne MECTHOCTH

Bonpoc 10. [Ins yero ucnomns3yetcs Oydpepuzanus B [IC?

A) Cxarue JaHHBIX

b) Co3nanue 30H BOKpYT 0OOBEKTOB

B) Y nanenue mymos

I') CopTpoBKa KOOpHHAT

[IpaBunbHbIil oTBET: 2. Co3/1aHNEe 30H BOKPYT O0OBEKTOB

Bompoc 11. Ananutuk nony4ann DataFrame ¢ koionkamu: timestamp, altitude, battery, speed. ITocie
BbI30Ba df.dropna() HeckonbKO CTpoK ucuesno. Uro npousonuio?

A) B natacere Oy 1yOnupyromecs 3amiucu

b) B HEKOTOpBIX CTpOKax OTCYTCTBOBAJIM 3HAYEHUS B OJJHOW MJIM HECKOJIBKUX KOJIOHKaX
B) Kononku conepxany 1aHHbIE HEMTPABUIBLHOTO THUIIA

I') ataceT npeBbICHII AOMYCTUMBIN 00BEM MaMATH

[TpaBriibHBIN OTBET: b. B HEKOTOPBIX CTpOKaxX OTCYTCTBOBAJIM 3HAYEHUS B OJHON WIJIM HECKOJIBKUX
KOJIOHKax

Bomnpoc 12. Uro siBisieTcst MOJIeNIbI0 MAaIIMHHOTO 00yUYeHUsI?

A) Tabnuia qaHHbIX

Bb) Anroput™m, 00y4eHHBIN Ha JaHHBIX JJIS pEIIeHUs] KOHKPETHOH 3a/1aun

B) I'paduk 3aBUCUMOCTH IEpEMEHHBIX

I') PenssuimonHas 6asa TaHHBIX

[TpaBuiibHbI oTBeT: b. Anroput™, 00y4eHHBIN Ha JAHHBIX AJIS1 peICHUs] KOHKPETHOM 3a1auu
Bormpoc 13. Uto Takoe oOyyaroriasi BeIOOpKa?

A) JlanHble, ucnosb3yemsble 111 00y4eHUs MOJIETN

b) annblie s GuHAIBHON OLIEHKH TOYHOCTH MOJIETU

B) lannsble, ynanéHHble B IPOLECCE OUUCTKH

I') JlaHHbIE U1 BU3yaJIN3allMM PE3YJIbTATOB

[TpaBunbHbI oTBeT: A. JlaHHBIE, HCTIONB3yEeMBbIE /1711 00yUEHUSI MOJIENN

Bompoc 14. Uto Takoe nepeoOyueHue Moaenu?

A) HenocraroyHoe KoJIM4ecTBO UTEpaluii 00ydyeHus

Bb) Omubka B cTpyKTYype BXOJHBIX JAHHBIX

B) Cnumikom ToyHast TOTOHKA MOJIEIH 10/ 00yJaromue JaHHbIE B yiepo 0000meHno



I') [IpeBbImIeHNE TOMTYCTUMOTO 00BEMa JaHHBIX

[TpaBuiibHEIH oTBeT: B. CAMIIKOM TOYHAs TIOJrOHKA MOJIEIH IO 00yJarolue JaHHbIE B YIIEpO
0000I1IeHUTO

Bormpoc 15. Kakoii Tvn 3a1auu MalltmHHOTO 00Y4€HHUSI UCII0JIb3YETCS AJIs1 IPOTHO3UPOBAHMSI UM CIIOBBIX
3HAYECHUN?

A) Knaccuduxarus

b) Knacrepuzanus

B) Perpeccus

I') derexuust aHoManui

IIpaBunpHbIN O0TBET: B. Perpeccus

Bomnpoc 16:

B naracere Tenemerpun BAC ecTh uncioBoi npu3HaK "cKOpocTh CHMKEHUA". Mozenb 10KHa
IIpeJICKa3aTh TOYHOE 3HA4E€HUE BBICOTHI ITpH nocaake. Kakoit tun 3agaun MO 31ecs npuMeHsiercs?
A) Knaccuduxanus

b) Knacrepuzanus

B) Perpeccus

I') PamxupoBanue

IIpaBuneHbIN 0TBET: B. Perpeccus

Bompoc 17. Uto Takoe anoManus B JaHHbIX TenemeTpun bBAC?

A) CpenHee 3HaueHHE 3a [IEPUO/] MIOJIETA

b) IloBTOpsttomuiicss maTTepH NOBEACHUS CUCTEMbI

B) 3naunTenbHOE OTKIIOHEHHE [TOKA3aTeNe OT HOPMAJIbHOTO Tuana3oHa

I') [IponymieHHas 3amuck B )KypHase

[TpaBuiibHbIN OTBeT: B. 3HaunTENbHOE OTKIOHEHHUE MTOKa3aTeNIel OT HOPMaJIbHOIO JHAana3oHa
Bompoc 18. [lns yero npumensiercst ananu3 anomanuii B BAC?

A) Jlns yBenuueHus CKOPOCTH Mepeaadn JaHHbIX

b) /Ins BbIsABIEHUS OTKIOHEHUH B pabOTe CUCTEM U MPEAOTBPAIIEHUS OTKA30B

B) [lng noctpoenust TpéXMEpHBIX MOJIENIE MapIipyTa

I') JInst onTuMu3anum pacxoja 3apsiaa 6arapeu

[TpaBunwHbIil oTBET: b. JIJ1s BBIsSIBIIEHUS OTKJIIOHEHUH B pab0TE CUCTEM U MPEAOTBPAIEHUS OTKa30B
Bomnpoc 19. Moienb KOMIBbIOTEPHOT0 3peHuUs], 00yueHHast Ha CHUMKax OJHOTO paiioHa, mokaszasa
HU3KYIO TOYHOCTh Ha CHUMKax jpyroro. KakoBa Haubosnee BeposiTHas npuynHa?

A) Henoctarounast BBIYMCIUTEIbHAS MOITHOCTh CEpPBEpa

b) HUcnonp3oBanack Henmoaxo suias OnbinoTexa BU3yaln3aluu

B) Moaens nepeoOyuninack Ha JaHHBIX OJJHOTO paiioHa U IJI0X0 0000maercs

I') HenpaBunbHbIi popmaT BXOIHBIX U300paKeHHH

[TpaBunbHbI oTBeT: B. Mozaens nepeobyuniack Ha JaHHBIX OJTHOTO paiioHa U MJI0X0 0000I1IaeTcs
Bompoc 20. Uto o3Hauvaet 3aiaua kiaccuukanuu u3o0paxeHui?

A) Cxxatre n300paxeHui U1 nepeaayu 1o KaHajiy CBSI3U

b) Paznenenue nzobpaxeHuii o 3aaHHbIM KaTerOpUsIM

B) Vnyumenue kauecTBa u pazperieHust u300paxeHui

I') Y nanenue urymoB ¢ a3popOTOCHUMKOB

[TpaBunbHbI oTBeT: b. Paznenenue nzo0pakeHuii o 3aJaHHBIM KaTeropusiM

Bonpoc 21. Uto nporcxoaut Ha 3Tare npuMeHeHus: o0ydeHHOoM Moaenu?

A) Mogenb KOppeKTUPYETCsl Ha HOBBIX JaHHBIX

b) Ilon6upatorcs runepnapaMerpbl MOJIEIH

B) Mogens ucnonp3yercs A MOTy4YeHUs NPeICKa3aHnil Ha HOBBIX JTaHHBIX

') ®opmupyertcst obyuaroniasi BBIOOpKa

ITpaBuibHBII oTBeT: B. Mozens ncnonb3yercs s NoJdydeHus IPeCKa3aHnii Ha HOBBIX JaHHBIX
Bompoc 22. Kakyro 3agady pemaer BU3yaln3anus JaHHbIX B aHanu3e bAC?

A) Cxatue 1 apXMBUPOBAHME JaHHBIX MOJIETA

b) ABTOoMaTnueckoe ucrpaBieHue OMUOOK B TAHHBIX



B) HarnsiaHoe nipeacTaBieHue TaHHBIX IS BBISBICHUS 3aKOHOMEPHOCTEH

I') [lepenava naHHBIX HA HA3EMHYIO CTAHILIUIO

ITpaBuiibHbIM oTBeT: B. HarnsaHoe npeacraBiieHne JaHHBIX JUIS BBISIBICHUS 3aKOHOMEPHOCTEN
Bormpoc 23. Yto Takoe tenemerpudeckue naiueie BAC?

A) ®uHaHCOBBIE OKA3ATENN HKCIUTyaTalluu

b) lanHble ¢ GOPTOBBIX 1aTYMKOB, II€PEIABAEMBIE B pEAIbBHOM BPEMEHU

B) TekctoBble OTUETHI OmepaTopa

I') IlnanoBbIe MapLIPYTHBIE KapThl

[TpaBunbHbI oTBeT: b. JlaHHBIE ¢ GOPTOBBIX 1aTUYMKOB, NI€pPEIaBaEMbIE B PEAIbHOM BPEMEHH
Bonpoc 24. Uto BKiIIOYaEeT MOJHBIN UK 00paboTKu gaHHBIX BAC?

A) Tonpko nepenady JaHHBIX Ha cepBep

b) Tonpko Bu3zyanusanuo pe3yiabTaToB

B) C6op, ouncTKy, aHanu3 ¥ UHTEPIPETALUIO JAHHBIX

I') Tonpko xpaHeHue B 0a3e JaHHBIX

[TpaBunbHbIl oTBeT: B. CO0p, OUMCTKY, aHAINU3 U UHTEPIPETALUIO JAHHBIX

Bormpoc 25. Yto Takoe npocTpaHCTBEHHbIE JaHHbIE?

A) JlanHble 0 BpeMEHHbIX UHTEpBaJIaX MOJIETa

b) JlaHHBIE 0 MECTONOJIOKEHNUU U T€OMETPUHU OOBEKTOB B IPOCTPAHCTBE

B) JlanHble 0 TeMnepaTypHbIX [TOKa3aTesaX JaTYMKOB

') JlanHbIe 0 GUHAHCOBBIX 3aTpaTax Ha SKCILTYaTALUIO

[TpaBunbHbI oTBeT: b. JlaHHBIE O MECTONOI0KEHUU U TEOMETPUH OOBEKTOB B IIPOCTPAHCTBE
Bompoc 26. Jlns yero ucnosb3yeTcsi MyJIbTUCTIEKTpasibHas cbéMka ¢ BAC?

A) 1514 3anucH neperoBopoB dKHUIaxa

b) /lns ananm3a 00bEKTOB B pa3IMUHBIX JTUAITa30HAX AJIEKTPOMArHUTHOTO H3ITydeHHS

B) Jlns nepenauu 1aHHBIX HA OOJIBIINE PACCTOSHUS

I') lnst pe3epBHOrO KONUPOBaHUS OOPTOBBIX JAHHBIX

[TpaBunbHbI oTBeT: b. J{71s aHanu3a 00bEKTOB B Pa3IMUHBIX MANa30HAX JIEKTPOMArHUTHOTO
U3ITy4YeHUs

Bomnpoc 27. Uto Takoe UHTErpalus MOJeIU MAIMHHOTO 00y4eHHs B IPOrpaMMHOE pelieHue?
A) Y nanenue ycrapesuieil Bepcuu MoJIenu

b) Co3nanue HOBOM 6a3bl TaHHBIX JJIs1 XpPaHEHUS! MOJEIH

B) BerpauBanue 00yueHHON MOJIETHN B CUCTEMY JUIsl aBTOMaTH4ECKOH 00pabOTKU JaHHBIX

I') Pyuynas nmpoBepka pe3yabTaToB paboThl MOAEIH

[TpaBunbHbI oTBeT: B. BeTpanBanue o0y4eHHOI MOJeNn B CUCTEMY Il aBTOMAaTHYeCKO 00paboTKu
JAaHHBIX

Bompoc 28. Uto naér ucnonszoBanue Python npu ananmuze ganasix BAC?

A) Ynpanenue nsurarensimMu u npusogamu bAC

b) ABToMaTHueckoe ynpaBieHUe NOJIETOM

B) O6paboTky, aHanu3 JaHHBIX U IOCTPOEHUE MOIeNen

') COopky u KanuOpOBKY anmaparypbl

[TpaBunbHbIl oTBeT: B. OOpaboTKy, aHanu3 TaHHBIX U IOCTPOECHUE MOIEIeH

Bonpoc 29.Ananutuk BAC ctpout Mozens 1715 onpeieseHus Tuna o0beKTa Ha a3pOCHUMKE: 3/1aHuE,
JiepeBo, BoJI0EM min gopora. Kakoii THN 3a/1au MallimHHOTO OOYYEeHHUs OH perraeT?

A) Perpeccus

b) Knactepuzanus

B) Knaccudukanus

I') Jlerexuus anomanui

[TpaBuibHebIil oTBeT: B. Knaccudukanus

Bormpoc 30. OnepaTop Xx04eT aBTOMATUYECKU PA3AEIUTh THICSYH a9POCHUMKOB Ha TPYIIIBI 110 CX0KECTU
COJIEPXKUMOTO, HE 3aj1aBasi KaTeropuu 3apanee. Kakoif moaxoq MammmHHOTO 00y4YeHHS TTOAXOIUT?
A) Perpeccust — a1t npeicka3aHusl YUCIOBBIX 3HAYCHUHN

b) Knacrepuzanus — 11 rpylnupoBKY JaHHBIX 0€3 3apaHee 3aJaHHbIX METOK



B) Knaccudukanus — ass pa3aenaeHus Mo U3BECTHBIM KaTeropusM
I') derexuust aHoManuii — Jj1sl TOMCKA HECTAHIAPTHBIX OOBEKTOB
[IpaBunbHbI oTBeT: b. Knacrepuzanus

Biok npakTH4yecKoil MOArOTOBKHU:
IIpome:xxyTouHasi aTTecTalus M0 UTOraM 0JIOKA NMPAKTHYECKOIl MOATOTOBKH
Dopmol, OuacHocmuvecKue UHCMpPYMeHmbl, ONUCAHUE Kellcos, noKazameiell U Kpumepues OYyeHUBAHU,

WKAjlbl OYEeHUBAHUAA.

®dopMa arrecTauu: IPaKTHYECKOE 3a/1aHUE.
JlnarHoCTHYECKUI MHCTPYMEHT: 3aJaHuE.
Ornucanue 3a1aHuid, TOKa3aTesiel U KpUTEPUEB OLIEHUBAHKS, IIIKAJIbI OLIEHUBAHUS IIPUBEICHBI B TA0JIUIIE

HIWXKCE.

HazsBanue ketica/ 3aganust/
MIPOCKTA

[IpakTuueckoe 3ananue «IloaroroBka u ananu3 naHHeiX BAC s
3a/1a4 MOHUTOPUHTA U KOHTPOJIbHO-HAI30PHOMN JACSITEILHOCTH

[ToapoOHoe onucanue 3a1a4,
BBITIOJIHSIEMBIX B pAMKaXx
Kelica/3a/1aHus/poeKTa

OOyyaromumcs MPeICTOUT BBIIIOJHUTH 00paOOTKY U aHAJIU3 JaHHBIX
BAC, ucnonb3yembIxX i MOHUTOPUHTA TEPPUTOPHI U 0OBEKTOB
HaOIIOCHUSI.

Copepxanue 3a/1aHus:

1. 3arpy3uTb UCXOJIHbIE JaHHBIE U BBIIIOJIHUTH AHAJIU3 CTPYKTYPBI
JaHHBIX (HAJTHMYMEe BPEMEHHBIX METOK, KOOPJAUHAT, TapaMeTPOB
nmoyi€Ta U IPyrux mokasareseil).

2. BoinonHuTh npeno0paboTKy JaHHBIX:

MIPUBECTH JTAaHHBIE K €TUHOMY (opMmary;

BBHITIOJTHUTH COPTUPOBKY 3aIHCei;

YCTPaHUTH JTyOJIMKATHI;

00paboTaTh MPOMYCKHU U HEBAJIM/IHbIE 3HAUEHUS.

3. IIpoBectu KOHTpOJIb KauecTBa JaHHBIX (QC) 1 paccunTarhb
OCHOBHBIE [TOKA3aTENN:

JIOJIIO IIPOITYCKOB;

KOJIMYECTBO JTyOJIUKATOB;

KOPPEKTHOCTh BPEMEHHBIX HHTEPBAJIOB;

HaJIM4ne aHOMaJIbHBIX 3HAUYEHUI;

HaJIM4YMe OTKJIIOHEHHI MapaMeTpoB MOHUTOPHHTA.

4. BBINIOJIHUTE BU3YAIU3ALIMIO TaHHBIX:

MOCTPOUTH IpapUKi U3MEHEHHSI TAPAMETPOB;

BU3YaJIM3UPOBATH MapLIPYThl U MPOCTPAHCTBEHHBIE JaHHBIE;
CPaBHUTD MTOKA3ATENH.

5. ChopmupoBaTh MPU3HAKH IS TTOCIICAYIONIETO aHAIK3A.

6. [ToAroTOBUTH JaHHBIE JJIsI MPUMEHEHHUS METOA0B MAITMHHOTO
oOydJeHwusl.

7. Ocy1iecTBUTH 0a30BbIM aHAIN3 JAaHHBIX C UCIIOJIb30BaHUEM
METOJI0OB MAIlIMHHOTO O0YYEeHHUS:

BBISIBJICHHE aHOMAIIN;

aHaJIU3 OTKIIOHCHUH;

BBISIBJICHHE 3aKOHOMEPHOCTEM.

8. CoxpaHuTh pe3yJbTaThl 00PabOTKH JaHHBIX U 00ECIICYUTh
BOCIIPOU3BOJMMOCTD BBINOJIHEHHBIX ATANOB aHAIN3A.

[Toapo6HOE omMcaHue
o6bekTa (BAC, KOMITOHEHTHI,
MEXaHU3MBI, Y3IIbl U T.1T.) U
€r0 XapaKTEePHUCTHK B paMKax

O0BeKkT — OecuI0THASA aBUALIMOHHAS CHCTEMA Majoro Kjiacca
(xBagpokonTep win BAC camon€rHoro Tumna), uCoib3yemasi s
MOHUTOPHHTA TEPPUTOPHI B OOHEKTOB.

HWcToynuku naHHBIX:




paboThI HAZ
KelcoM/3a1aHuEM/TIPOCKTOM.

B cnyuae, ecnu
NPAKmuyecKas no02omoeKa
ocyujecmansemces 8 cgepe
paspabomxu/npocpamMmupos
AHUS/NPOU3BOOCMBA/PEMOH
ma BAC, mo npusooumcs
onucanue 6ecnuiomHoll
A8UAYUOHHOU cucmembl U
paspabamuleéaemvix 0jisi Hee
cucmem u (unu)
/a/1eMeHmos.

B cnyuae ecnu
NPAKmMuyecKkas no020moeKa
ocyuecmansemcs  cpepe
nunomuposanus bAC, mo
nPUBOOUMCs ONUCAHUE
NILOWAOKU/MECMONOIONHCEHU
A U YC0BULL BbINOTHEHUS
nonema.

MOJIETHBIC JIOTH;

TEJIEMETPUYECKHE JTAHHbIC,
KOOP/JMHATHBIC JaHHBIC,
pe3yabTaThl a3pO0POTOCHEMKH;
JTAHHBIE CEHCOPOB.

TuoBo# cocTaB JJaHHBIX:
BPEMEHHbBIC METKH;

KOOpJIMHATHI,

CKOPOCTb;

BBICOTA;

rapameTpbl COCTOSIHUSI CUCTEMBI,
JIaHHBIC JaTYHNKOB.

JlaHHBIE MOTYT OBITH TIPEJICTABJICHBI B BUJIC YICOHBIX HIIN
CUMYJISIITUOHHBIX HA0OPOB TAHHBIX.

IlepeyeHb HHCTPYMEHTOB,
MaTepuasioB U
00opynoBaHus,
UCIIOJIb3YEMBIX IS
BBITIOJTHEHUS 33/1a4 B
pamKax
Keiica/3ajaHus/poeKTa

MIePCOHAIBHBIN KOMITBIOTEP / HOYTOYK
HCXOJIHBIN JaTaceT (JIOTH MOJIETOB)

[TepeueHs mporpaMMHOTO
o0ecIeyeHus, I3bIKOB

OC Windows / Linux / macOS;
Python 3.10+;

IpOTrpaMMHUPOBaHUS, UX \Ilup)éter. Notebook;
(GpeliMBOpPKOB 1 OUOIINOTEK, Nan gs’_

UCTIOJIb3YEMBIX IS Mum | y,l ib:

BBIIIOJIHEHUA 33124 B ?tp otlio;

pamKax Scikit-learn;
Kelica/3a1aHus/IpoeKTa QGIS (npu neobxozuMOCTH).

Ornncanne KpuTepues
OLICHKH U IMana3oH
3HAYEHUI

Kpurepnii 1. [TorHOTa BHINOIHEHUS 3TanioB 00pabOTKH U aHAIM3a
JTAHHBIX

80—100 Gay;10B — BBIMIOJIHEHBI BCE ATAIbl 00pa0OTKH U aHAIM3a
IAaHHBIX B IIOJIHOM O0BEME.

60—79 6am10B — BBINOJIHEHBI OCHOBHBIE 3TaMbl 00paOOTKU U aHAJIN3A
JAHHBIX, TOMYIIEHBl HE3HAYUTEIBHBIE TPOITYCKH.

40-59 6annoB — BbINoHEHa 0a3oBast 00paboTKa JaHHBIX, YaCTh
ATAIOB aHAIM3a PEaTM30BaHa YaCTHIHO.

20-39 6am10B — BBINOJIHEHBI OTJENIbHBIE 3TAIbl 00Pa0OTKU JAHHBIX,
aHaJIN3 PeaN30BaH C CYyIIECTBEHHBIMH OIIMOKAMH.

0-19 GannoB — 3Tambl 00pabOTKU U aHAIM3a JAHHBIX HE BHIMOJIHEHBI.

Kpurepnii 2. KoppekTHOCTB pacuéra noka3aTesnel KauecTBa JaHHbIX
80—-100 6amoB — MOKa3aTeyd KaueCcTBa JaHHBIX PACCUYUTAHBI




KOPPEKTHO, OIIHOKH OTCYTCTBYIOT.

60—79 6amtoB — MoOKa3aTeNM KauyecTBa TAHHBIX PaCCUUTAHBI
KOPPEKTHO, MPUCYTCTBYIOT HE3HAUYUTEIbHBIE HETOUHOCTH.

40-59 6amioB — paccyuTaHbl TOJIHKO OCHOBHBIC MTOKA3aTEIIH
KauecTBa JIaHHBIX, IPUCYTCTBYIOT OT/ICIbHBIC OLITUOKHU.

20-39 6ammoB — pacuéT mokasareseii BBIIOJHEH C CYIeCTBEHHBIMH
OIIIMOKaMH.

0-19 GamtoB — Mmoka3areau KayecTBa JAaHHBIX HE PACCUMTAHBI.

Kpurepuii 3. [IpuMeHeHHE METOJOB MAIIIMHHOTO OOyYECHHS
80—-100 6ay10B — METO/1bI MAIIMHHOTO 00YUYCHHSI TPUMEHEHBI
KOPPEKTHO ¥ COOTBETCTBYIOT ITOCTABICHHOM 3a1ade.

60—79 6am10B — METOBI MAITMHHOTO 00YYEHUSI IPUMEHEHBI
KOPPEKTHO, JIOMyIEHbl HE3HAYUTEIbHBIC HETOYHOCTH.

40-59 6amnoB — MeTOIbI MAIIMHHOTO O0YYEHHS TPUMEHEHBI
YaCTHUYHO MJIM C OTPAHUYEHHOI KOPPEKTHOCTBIO.

20-39 6am10B — METOABI MAITMHHOTO O0YYEHUSI IPUMEHEHBI C
CYIIECCTBEHHBIMH OLTHOKAMH.

0-19 6a110B — METO/BI MAIIMHHOTO O0YYEHUS HE TPUMEHSITHCh.

Kpurepuii 4. UaTepnperanus 1 BOCIPOU3BOJUMOCTh PE3YIbTaTOB
80-100 6ay10B — pe3yNbTaThl KOPPEKTHO HHTEPIPETHPOBAHEI,
3Tarnbl 00pabOTKK JaHHBIX TOJHOCTHIO BOCIIPOM3BOMMBI.

60—79 6amioB— pe3ynbTaThl HHTEPIPETUPOBAHBI KOPPEKTHO,
BOCITPOM3BOMMOCTh 00€CIIedeHa YaCTUIHO.

40-59 GanmnoB — HHTEpIIpPETAIHs PE3yIbTAaTOB BHIIOJHEHA YACTHYHO,
BOCIIPOU3BOJMMOCTb OTPaHNYEHA.

20-39 6amnoB — WHTEpHpETANHS PE3YIHTATOB BHIOJIHEHA C
olIMOKaMHU, BOCIPOU3BOIUMOCTh OTCYTCTBYET.

0-19 GanoB — WHTEPIPETAIUS PE3yTbTATOB OTCYTCTBYET.
Cucrema OLleHUBaHUSA:

Kaxxp1ii myHKT 3ajaHus OLIEHUBAECTCS MHANBUAYaIbHO 1o 100-
6ayubHOM 1iKane. IToroBblil 6an paccUMThIBaeTCs Kak cpeHee
apudmeTnyeckoe 0aIoB, MOITYYEHHBIX 3a BCE ITyHKTHI 3a/1aHUS.
3auér / He3aueT

«3auteHo» — ot 50 6ayioB

«He 3aureHo» — MeHee 50 6amoB

5.2. UToropasi arrecranus

- onucanue ¢opmara MpoBeeHHs], 00ECTIEYMBAIONIETO IEMOHCTPALIMIO IPAKTHYECKOW TOTOBHOCTH
oOydarolierocss K pemeHuo npodecCHOHANbHBIX 337ad B paMKax COBEPIICHCTBYEMOW WM HOBOM
KOMIIETEHIIMM (IIPOBOJUTCS B NPAKTUYECKON JAeATeNbHOCTHOM Qopme, oOs3arenbHa (uKcarus
pe3yiapTaToB B (hopmate mudpoBOro ciesna);

HtoroBas arrecTanus NpoBOIUTCS B ()OpME BHITTIOIHEHUSI HTOTOBOIO PAKTUYECKOTO 3a/1aHUS 110
aHAJINM3Y JAaHHBIX OECIUIOTHBIX aBUAIMOHHBIX CUCTEM C IPUMEHEHHUEM METOI0B 00pa0OTKHU JAHHBIX U
TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJUIEKTA.

- OMHCaHHE METO/OB M TEXHOJIOTUHN (C XapaKTepUCTHKOM 3aJjaHHil, KeHCOB, BOMPOCOB U APYTUX
WMHCTPYMEHTOB OLIEHUBAHHUSA):

ATTecTanMsi TPOBOAUTCS B MPAKTHYECKOM JEeATENbHOCTHOM Qopme U obecreynBaer
JIEMOHCTPAIMI0O TOTOBHOCTH OOYYaroIIerocsi K peleHuto MpodecCHOHANbHBIX 337ad B 00JacTu
aHamu3a gaHHbIX bBAC, MOHUTOpPUHra TEPPUTOPUM M MOAJEPKKH KOHTPOJIbHO-HAJI30PHOM
JESATEBHOCTH.



Pe3ynbTarsl BbIONHEHUS 3aaHus GUKCUPYIOTCS B HUPPOBOM (opmare U MPEeICTaBIsIOTCS B
BUJIE IPOTPAMMHOTO PEIICHUS], AHATTMTUYECKUX MATEPUAJIOB U PE3YIHTATOB BU3YaJIU3AIMH JIAHHBIX.

HasBanue ketica/3amaHus/mpoekra

Htorosoe nmpakruyeckoe 3aaanue «Pa3zpaborka
IIPOrpPaMMHOT0 perieHust aHanu3a gaHHbix BAC ¢
npuMeHenneM MU i 3a1ay MOHUTOPUHTA U KOHTPOJIBHO-
HAJI30PHOU JIESITEbHOCTH

[TonpoOHOe onKcaHue 3a1a4,
BBITIOJTHSIEMBIX B paMKax
Keiica/3a1aHus/TIPOeKTa

OO0yyarommmcst MPeACTOUT BBITOJIHUTH KOMIUIEKCHYIO
00paboTKy ¥ aHAIHN3 JaHHBIX, TOTYYEHHBIX C OSCIIMIIOTHBIX
ABUAIMOHHBIX CHUCTEM.

B pamMkax 3amaHusi 00y4aronifecs J0JKHBI:

1. 3arpy3uTh 1 BBIITOJTHUTH Mpe1oOpadoTKy maHHbIX BAC: -
OYHMCTKY JIaHHBIX; * MIPOBEPKY CTPYKTYPHI U (hOpPMATOB; *
00paboTKy MPOMYCKOB U aHOMAJIHA.

2. BBITIOTHUTE aHATTU3 JTAaHHBIX:

aHaJINU3 MapaMeTPOB MOJETA;

aHAJIU3 MPOCTPAHCTBEHHBIX JIAHHBIX;

aHaJINU3 TaHHBIX MOHUTOPUHTA OOBEKTOB U TEPPUTOPHIA.

3. ChopmupoBaTh NMPU3HAKY ISl AaHAIIW3A U IIPUMEHEHUS
METOJIOB MAIlIMHHOTO O0YYEHHUSI.

4. ITocTpouTh 1 OOYIUTH MOJICTH MAIIMHHOTO O0YYCHUS
JUTSI pEIICHUS TPUKIIaTHOM 3a/1a4u:

KJIAaCCU(UKALINN;

MIPOTHO3UPOBAHMS;

BBISIBIICHUSI aHOMAJIHH;

aHanM3a U3MEHEHH 0OBEKTOB.

5. BBIOJHUTE BU3yaau3alyio pe3yibTaTOB aHAJIN3a: *
rpadukuy;

KapTHI;

pe3yNbTaThl IPOCTPAHCTBEHHOTO aHAIIN3a;

pe3ysbTaThl paboThl MOJIENH.

6. Peann3oBath NpOTOTHUI MPOTPAMMHOTO PEIICHUS
aHanu3a naHHbeiXx BAC.

7. CoxpaHUTh pe3yibTaThl aHATH3a U 00paOOTKH JaHHBIX B
MaIIMHOYUTAaeMOM (opmarTe.

[TonpoGHoe omucanue oobekTa (BAC,
KOMITOHEHTBI, MEXaHU3MBbI, Y3Ibl W
T.I.) ¥ €r0 XapaKTePUCTHK B paMKax
paboThl Ha
KelicoM/3aJaHEeM/TIPOEKTOM

B cnyuae ecnu npeomemom umozosoii
ammecmayuy  A6IAEMCA  OYEHKA
KOMnemeHyuu 8 cepe
Pa3pabomku/npocpammupo8arus/npo
u3800cmea/pemonma bAC, mo
npusooumcs  onucanue BAC u
paspabamuléaemulx O/ Hee CUCIEM U
(unu) /anemenmos. B cnyyae ecnu
npeomMemom umoz2060u ammecmayuu
ABNAEMCS  OYeHKA KOMNemeHyull 6
chepe  nunomuposanus BAC, mo

B xo/1e BBINONTHEHNS UTOTOBOTO 3a/IaHUSI 00yUaIOIUECs
paboTaroT ¢ y4eOHBIMU WJIM CUMYJISIIMOHHBIMUA HabopamMu
JAHHBIX, IOJTYYCHHBIMH ¢ OECTTHIIOTHBIX aBUAIIMOHHBIX
CHCTEM.

Hcnonb3yeMble 1aHHbIE MOTYT BKIIFOYATh:

TEJIEMETPHIO TIONETA;

GPS-xoopaunartsr;

JTAHHBIE CEHCOPOB,;

pe3yNbTaThl a9PO(HOTOCHEMKH;

MIPOCTPAHCTBEHHBIC JAHHBIE MOHUTOPHHTA.

B kauecTBe 00BEKTOB aHAIM3a MOTYT UCIOJIB30BAThHCS:
TEPPUTOPUHN HAOIIOIECHUS;

00BEKTHl MOHUTOPHUHTA;

MapuUIpyThI I10JIETOB;

pe3yNbTaThl a9pO(HOTOCHEMKH.

O06paboTKa TaHHBIX MOYKET BBITIOIHATHCS C
nucrioiip3oBanueM I'IC, MeTo10B aHaIM3a TaHHBIX 1




npuBOOUmMCcs onucanue
NAOULAOKU/MECTONOIONCEHUS u
VCA08ULL BINOIHEHUS NOJEeMA.

TEXHOJIOTUI MaIlIMHHOTO O0yUYEeHHS.
KoMnoHeHThI, ucronb3yeMble B IPOEKTE

BAC MyabTUPOTOPHOTO MM CaMOJIETHOTO THIIA;
CHCTEMBI aBTOINIIOTA;

HABUTAlIMOHHBIE CUCTEMBI;

JATYUKU U CEHCOPBI;

KaMephl U CPeICTBa a3po(OTOCHEMKY;
IIPOrpaMMHBIE CPECTBA aHAJIN3A JAHHBIX;
reOMH(pOPMALIMOHHBIE CUCTEMBI;

MOJICJIM MAIIMHHOIO 00y4€eHusl.

IlepeyeHbp MHCTPYMEHTOB,
MaTepuagoB U 000pyJOBaHMA,
HCIIOJIb3YEMBIX ISl BBIITOJIHEHUS
3a/1a4 B paMKax
Keiica/3a/1aHus/TIPOCKTa

HNHcTpyMEHTHI 1 000py10BaHUE

MIePCOHAIILHBIA KOMITBIOTED / HOYTOYK;

Ha0OpHbI TaHHBIX;

CpelCTBa pa3pabOTKH U aHAINM3a IaHHBIX;

CPEIICTBA BU3YAIH3AIMH MPOCTPAHCTBCHHBIX JTAHHBIX

[epeueHb MpOrpaMMHOTO
obOecrnieueHus, I3bIKOB
[IPOrpaMMHPOBaHUs, UX PPEHMBOPKOB
1 OMOJIMOTEK, MCIIOJIB3YEMBIX IS
BBINOJIHEHHS 33]a4 B PAMKax
Kelica/3a1aHus/TIPOCKTa

OC Windows / macOS / Linux
Python 3.10+

Jupyter Notebook
OMOIINOTEKH:

Pandas

NumPy

Matplotlib
Scikit-learn

IIpu HCO6XOI[I/IMOCTI/I:
PostgreSQL / PostGIS
QGIS

Onurcanue KpUTEPUEB OLIEHKH U
IYana3oH 3HAUYEHUN

Kpurepun onennBanus

Kpurepuii 1. [TonHOTa BBINOTHEHUS 3TalloB 00pabOTKU U
aHaJIM3a JTaHHBIX

80—100 6ay;10B — BBIOJIHEHBI BCE 3TaIbl 00pabOTKH,
aHaJM3a M MOATOTOBKH JJAHHBIX B IIOJTHOM 00BEME.
60—79 6a1510B — BBINOJIHEHBI OCHOBHBIE 3Talbl 00pabOTKH
Y aHaJIM3a JaHHBIX, IPUCYTCTBYIOT HE3HAYUTEIHHEIC
HPOIYCKH.

40—59 6amioB — BeIOTHEHA 0a30Bast 00padoTKa u
YaCTUYHBINA aHAJIU3 JAHHBIX.

20-39 6a110B — BBINOJHEHBI OT/EIFHBIC ITAITBI
00pabOTKM JAHHBIX C CYLIECTBEHHBIMH OIINOKAMHU.

0-19 6aimoB — sTansl 00pabOTKM M aHATN3a JaHHBIX HE
BBITTOJIHEHBI.

Kpurepnii 2. KoppekTHOCTh TPUMEHEHUS METO/IOB
MAaIIMHHOTO O0yYEeHHS

80—100 6amI0B — METO/IbI MAITUHHOTO OOYYCHHUS
IPUMEHEHBI KOPPEKTHO U MOJHOCTBIO COOTBETCTBYIOT
IIOCTaBJIICHHOH 3aJiaue.

60—79 GannoB — MeTOABl MAIIMHHOTO O0yUYeHUs
PUMEHEHBI KOPPEKTHO, IPUCYTCTBYIOT HE3HAUNTEILHBIC
HETOYHOCTH.

40-59 6amu10B — METOABI MAIIMHHOTO O0yYeHUS
NPUMEHEHBI YaCTUYHO WU C OTPAHUYECHHOM
KOPPEKTHOCTBIO.

20-39 6am10B — METOABlI MATMHHOTO O0YYEHHUs




IPUMEHEHBI C CYIIECTBEHHBIMU OLTHOKaMHU.

0-19 6amnoB — METO/IbI MAIIMHHOTO OOYYCHHS HE
MCTIOJIb30BAJIHCh.

Kpurepuii 3. KauectBo mocTpoeHuss MOAEIN MATMHHOTO
00yueHus

80—-100 6anmoB — MoJ1e7Tb MATUHHOTO 00YYCHUS
MOCTPOEHA KOPPEKTHO, PE3yIbTaThl paboThl MOAEIH
000CHOBAHBI.

60—79 6anna — MozeNb MOCTPOeHa KOPPEKTHO,
NPUCYTCTBYIOT HE3HAYUTEIILHBIC HETOYHOCTH B HACTPOIKE
WM OLIEHKE KAa4ecTBa.

40-59 GamtoB — MOJENb peaaTn30BaHa YaCTUIHO,
IPUCYTCTBYIOT OIIMOKH WJIM OTPaHUYEHUS B paboTe
MO/IEJIH.

20-39 6anmoB — MOJIEINb peann30BaHa ¢ CyIIeCTBEHHBIMU
omnoKaMu.

0-19 GannoB — MOJeNh MAITMHHOTO O0YYEeHUS
OTCYTCTBYET.

Kpurepuii 4. KauectBo peanuzanuu mporpaMMHOTO
peneHus

80—-100 6am0B — MpOrpaMMHOE PEIICHUE PEeaTU30BaAHO
KOPPEKTHO, CTPYKTypa pemIeH s JJOTHIHA U
BOCIIPOU3BOIMMA.

60—79 GaoB — MporpaMMHOE PEUICHUE PEaIn30BaHO
KOPPEKTHO, MPUCYTCTBYIOT HE3HAYUTEIIbHBIC HETOYETHI.
40-59 6amnoB — peann3oBaH 0A30BbIA TPOTPAMMHBIH
HPOTOTHII C OTPAaHUYEHHON (YHKIMOHAIBHOCTHIO.

20-39 6atoB — mMporpaMMHOE PEIIeHUE PEaTM30BaHO C
CYLIECTBEHHBIMH OIINOKaAMH.

0-19 6anmnoB — MpPOrpaMMHOE PELICHHE OTCYTCTBYET.
Kputepuii 5. Busyanuzanus, uHTepnperanus u
BOCIIPOU3BOAMMOCTH PE3YJIhTATOB

80—-100 6an0B — pe3yabTaThl BU3YaIU3HUPOBAHBI
KOPPEKTHO, HHTEPIPETAIHS BEIITOJIHEHA 000CHOBAHHO,
peleHre NOTHOCTHIO BOCIPOU3BOIUMO.

60—79 6anmmoB — BU3yalM3aus U HHTEPIPETAIIHS
PEe3yIbTATOB BBIIIOJIHEHBI KOPPEKTHO, BOCIIPOM3BOIUMOCTh
o0ecreyeHa 4aCTUYHO.

40-59 6amioB — BHU3yaIn3aLus U HHTEPIIpETaIHs
pe3yIbTaTOB BBHITIOJIHEHBI YACTUYHO, TPHCYTCTBYIOT
OTpaHUYEHUs] BOCIIPOU3BOIUMOCTH.

20-39 6anmoB— BH3yanu3anus ¥ HHTEPIPETAIHS
Pe3yJIbTaTOB BBHIIIOJIHEHBI C CYIIECTBEHHBIMH OIINOKAMH.
0-19 GanoB — BU3yanu3aIysl 1 HHTEPIPETALIUS
Pe3yJIbTaTOB OTCYTCTBYIOT.

Cucrema OIeHUBAHUA:

Kax/1plif MyHKT 3ajaHNs OLIEHUBACTCS MHANBUAYAIBHO I10
100-6ampHOM mKase. UTOroBerii 6aymun paccUuThIBaETCS
KakK cpeqHee apudmMeTnieckoe 6aioB, MOTyYeHHBIX 32 BCE
MTYHKTHI 3a/TaHUSL.

3auér / He3auéT

«3auteHo» — ot 50 GayioB




«He 3auteno» — menee 50 0au1oB

6. Opraﬂn3aunonﬂo-nenaroruqeckne yYciaoBud peajin3anuu 06pa30BaTeJ’IBHOﬁ NnporpaMmmal

6.1. YueOHO-MeTOaAMYecKOe oDecrnedeHre 00Pa30BaTebLHOI IPOrpaMMBbI

y‘leﬁHO'MeTOI[I/I‘leCKI/Ie MaTepuaJibl

Metonsl, hopMbI 1 00pa3oBaTEIbHBIE
TEXHOJIOTHH, UCTIOIb3yEMBbIE NPU
peanuzanuu 00pa3zoBaTeNbHOI
IPOrpamMMBbl

Metoanueckue pa3paboTKH, MaTepuallbl Kypcea, yueOHast
auTeparypa, pecypeslt cetu HTepHer.

Mertoabl: MOYJIBHOE, TIPOOIEMHOE,
KOHTEKCTHOE 00ydeHue

DOpMBI: JIEKITUH, TPAKTUICCKHE
3aHATHUS, CAMOCTOATENbHAs paboTa.
TexHOoIOTHH: TUCTAHIIHOHHBIE
00pa3oBarteibHbIC, TEXHOJIOTUS
AJIEKTPOHHOTO O0YUYCHHSL,.

576 c.

536 c.

MeTtoauyeckue pa3paboTKuU: IUIaHbI JIGKIIMOHHBIX 3aHATHI,
JICKITMOHHBIN MaTepUall, TUIAaHbI MPAKTUICCKUX 3aHSITHH.
VYyeOHnas nureparypa:

1. becniuioTHBIE aBUAIMOHHBIE CHCTEMBI: ydeOHOe mocodue
st CITO / C. B. Kucosa, b. C. Lpigeimos, E. B.,
Konosanoga [u np.]. — Caparo, Mocksa:
[IpodobpazoBanue, Aii [Iu Ap Menua, 2025. — 104 c.

2. MammnaHoe o0yuenue: [IpoexkTupoBanue cUCTeM OT UIEU
1o peanmusanuu / baGymkun Banepuii, KpaBuenko Apcenmuii
— WzparensctBO: [Iutep, 2026 — 416 c.

3. PyTorch. OcBenias riry6okoe oOydenue / CtuseHc 3.,
Amntura JI., Buman T. — U3patensctBo: [Iutep, 2022 —

4. PYTHON wu ananu3 nanueix. TpeThe u3aanue |
Makkunnau Yac — U3parenscro: JIMK Ilpecc, 2023 —

5. Oxota Ha anekTpoosell. bonpiias KHAra HCKYCCTBEHHOTO
uHTtemiekta. B nByx romax/MapkoB Cepreit-l3narenscTso:
JMK Ilpecc, 2025-1352 c.

6.2. HHpopManuoHHOE CONPOBOKACHUE 00PA30BATEILHON IIPOrPaMMBbI

NudopmannonHoe cONpoBoKIeHNE 00pPa30BATEIBLHOM IPOrPAMMBI

DJEeKTpOHHBIE
o0pa3oBaTesbHbIE PECYPChI

DNEKTPOHHBIE
uHGOpMaIIMOHHBIE PECYPCHI

[TnaTdhopma nns peanuzanuu 06pa3oBaTeIbHON
porpamMMsl B 00acTu pa3paboTKH, TPOU3BOICTBA
Y DKCIUTyaTalluy OECITMIOTHBIX aBHAIIMOHHBIX
CHCTEM, C BO3MOXKHOCTBIO KOHTPOJISl IIM(PPOBOTro
ciena odyyaroumxcs (BXOIUT B peecTp
poccuiickoro [10: CBuuerenscTBo 0
TOCYJapCTBEHHOHN PETUCTPAIH TPOTPAMMBI TSI
OBM Ne 2022663948)

CuMynSTOp M0JIETOB, COOPOUHBIX U PEMOHTHBIX
MIPOIIECCOB, IKCILTyaTallUH IPOHOB
KBaJIPOKOIITEPHOTO W CAMOJICTHOTO THITA TIPH
Pa3HBIX MMOTOIHBIX YCIOBHIX (BXOJIUT B PEECTP
poccuiickoro I1O: mopsaKoBeIii HOMEp peecTpOBOI
3anucu: 21688, nata penieHus 0 BKIIOYEHUH
CBEJICHUI 0 MPOrpaMMHOM 00ECIIEYeHUHU B

1. ®enepanbHbII TOPTAT MPOEKTOB HOPMATUBHBIX
MIPAaBOBBIX aKTOB / mpaBoBas 6a3a PO

Ccpinka: http:// www.pravo.gov.ru/

ConepXuT HOpMaTHBHBIE ITPABOBbIE AKTHI
Poccuiickoit ®eneparuu, BKIOYast TOKYMEHTHI,
peryaupytomnue npuMeHeHne 0eCIOTHBIX
aBUAIIMOHHBIX CHCTEM M BOIIPOCHI 0€301TaCHOCTH.
2. OdpunuanbHast JOKyMEHTaIUsl OnOInoTeKN
Scikit-learn

Ccainxka: https://scikit-learn.org/stable/index.html
CnpaBouHas cucteMa 1o OuOINOTeKe MATUHHOTO
oOyuenus /i Python, Bitouarormas onucanue
ITOPUTMOB KJIACCH(DHUKAIINHU, PETPECCUU H
KJIaCTEpPH3allNH, a TAaKXKe MPUMEPHI UX
PUMEHECHHSL.




cootBeTcTBYOIMi peectp: 07.03.2024)

[Tpu peanu3zanuu MOyl UCTIOIB3YIOTCS
AJIEKTPOHHBIE PECYPChI COOCTBEHHOTO
MIPOU3BOJICTBA (3allMCaHHbIe 00pa30BaTeIbHBIC
BHJIEOMAaTEpHUAIIbI).

3. Texuuueckas TOKyMeHTaus OMOINOTEKH
KoMIbroTepHOTO 3peHust OpenCV 4.x

Ccruika: https://docs.opencv.org/4.x/?hl=ru-RU
CnpaBounas cucreMa o 6ubauorexe OpenCV,
HCII0JIb3YEMOM 1Sl pa3pabOoTKU alroOpuTMOB
KOMIBIOTEPHOTO 3peHHs U 00paboTKU
nzobpaxxenuit. CouepxuT onucanue GyHKIUH,
METOJIOB U IPUMEPOB IPUMEHEHUS B 3a]ja4ax
aHajan3a n300pakKeHU ¥ BUICOJAaHHBIX.




