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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

JucrunmHa  dokycupyercs Ha wmetomosiorm  Data-Driven Design u
bopMHUpYET KOMIIETEHIIUU apXUTEKTOpa-UHTErpaTopa Ha CThIKE aHAIN3a JIAHHBIX,
MAalIMHHOTO  OOy4YeHHsT W  O3KEHI-pa3pabOTKU  JJii  HUHTEIUICKTYaJIbHbBIX
TPAHCIIOPTHBIX CHCTEM. B yCIOBUSAX NapauIeIbHOTO HW3Y4YEHUS CTYJIECHTAMHU
0a30BOM TMOATOTOBKM JaHHBIX M CEPBEPHON pa3pabOTKH, JaHHBIA Kypc
OCBOOOXKCH OT TyOIMpPOBaHUSI CHHTAKCHCA U CMEIAET aKI[EHT Ha apXUTEKTYypHOE
MPOEKTUPOBAHUE MPOIYKTOB BOKPYT MPEIUKTUBHBIX Mojeneil. CTyIeHThl ydaTcs
TPAHCIUPOBATh PE3YJbTAThl Kay3aJIbHOTO aHanu3a U MeTpuk ML-mopnenen B
cnenupukanuu 0a3 naHHbIX, API-KOHTpakThl M TATTEPHBI KAUIUPOBAHUS.
[IpakTrUueckas IEeHHOCTh Kypca 3aKJII0YaeTcsl B CO3JJaHUU CKBO3HOIO MOPT(OIHO —
OT pa3BepThIBaHMUS MPOCTPAHCTBEHHBIX XPAHWJIUI] UM AITOPUTMUYECKOU
GuabTpalMK TENEMETPUHU A0 MNPOTOTUINHMPOBAHUA AAIOOPIOB JHUCIETYEPA U
reHepalid WHXEHEPHOM JIOKYMEHTAalMu. BBIMYyCKHUK MOJy4aeT HaBBIKU
o0ecreyeHns alrOpUTMUYECKON NMPO3PAYHOCTH, BEPCUOHUPOBAHUS apTE(PAKTOB U
MPOEKTUPOBAHUSI  OTKA30yCTOMUUBBIX  MHKPOCEPBHUCOB, UYTO  KPUTHUUYECKHU
BocTpeOOBaHO Tipu umnopTo3amenieHuu WT-uHdpacTpyKTyphl TpPaHCIOPTHBIX
IPEAIIPUITHH.

[lenbto OCBOGHMSI IUCUUIUIMHBI sBiSeTCs (OPMUPOBAHHE CIHOCOOHOCTH
POEKTUPOBATHh APXUTEKTYPY MPOTPAMMHBIX MPOIYKTOB U HHU(PPOBBIX CEPBHUCOB
MHTEJUIEKTYaJIbHBIX TPAHCIOPTHBIX CHUCTEM HA OCHOBE INIyOOKOTO aHaju3a
JAHHBIX, MPO(UIMPOBAHUSI HATPYy30K W MHTErPAIlUU MNPEIUKTUBHBIX MOJEIEH
MAallMHHOTO OOy4YeHUsi ¢ COONIOACHUEM MPUHIUIOB  AIrOPUTMHUYECKOU
IPO3PaYHOCTH M TEXHOJIOTHYECKOTO CYBEPEHUTETA.

Jns nocTHKeHUs TMOCTaBJICHHOW LETW B paMKaxX JUCHUMUILUIMHBI PEIIaeTCs
KOMIUJIEKC ~3aJlay, HalpaBleHHbIX Ha (OPMUPOBAHUE Y OOYYAIOIIUXCS
CIIOCOOHOCTH: MPOEKTUPOBATH PEIISILIMOHHBIE CXEMbl XpaHEHHsI IPOCTPAHCTBEHHO-
BPEMEHHBIX JIaHHBIX C MCIOJIb30BAaHUEM CIELUUATU3UPOBAHHBIX HMHJIEKCOB MJIs
BBICOKOCKOPOCTHBIX TEJIEMETPUUYECKUX MOTOKOB. BBIMOJHATH AJITOPUTMUYECKYIO
(UIBTPALMIO 3aIYMJIEHHBIX CUTHAJIOB M KOHCTPYUPOBATh (PU3NUYECKUE MPU3HAKU
JeTpajauy y3JI0B JUIsl TPEAUKTUBHON aHATUTUKUA. 00yJaTh U MHTEPIPETUPOBATH
aHcaMOJIeBbIE MOJICIM MAIIIMHHOTO OOY4YeHUss C TPUMEHEHUEM METOJ/0B
nocThakTyM 0O0BICHUMOCTHU i1 000CHOBaHUS OM3HEC-pENIeHUN. pa3padaThiBaTh
JeKJIapaTUBHBIC CHEIU(UKAIIUN CETeBBIX MHTEP(HENCOB M HACTPANBATH MATTEPHBI
KOLIMPOBAHUS Il MHTErpalid pPECypPCOEMKHX BBIYMCICHMA B  O3KEHI-
UH(PpACTPYKTYpY. MPOTOTUIUPOBATH WHTEPAKTUBHbIC aHAJIUTUYECKUE
UHTEpPENChl U aBTOMATHU3UPOBATH T'€HEPAIMI0 TEXHUYECKOW TOKYMEHTalluu B
COOTBETCTBUM C MH)KEHEPHBIMH CTaHIapTaMHU.



2. Ilnanupyembie pe3yibTaTbl 00yUYEHUS MO TUCHUILIIUHE (MOYIIIO).

[Tepeyerr GopMHUpPYEMBIX pe3yJbTaTOB OCBOCHHS  00pa3oBaTEIBHOM
porpaMmbl (KOMIIETEHIIMN) B pe3yJibTaTe O0yUYeHUS 110 JUCIUTIINHE (MOIYJIIO):

IIK-1 - CiocoGeH MpoeKTUPOBATh APXUTEKTYPY IPOrPaMMHBIX MPOAYKTOB
1U(POBBIX CEPBUCOB Ha OCHOBE COBPEMEHHBIX METOIOJIOTUI MPOCKTUPOBAHUS;

IIK-8 - CnocobeH npoeKTUpoBaTh MpOTpaMMHbBIE MPOIYKTHI U CEPBUCH Ha
OCHOBE aHaJIN3a JaHHBIX U MIPEIMETHON 00JIacTH.

OOyueHue 1Mo JUCIUTLIMHE (MOJTYIIIO ) IPEIIoIaraet, 4To 1o ero pe3yibTaTaM
oOyyaroruiicst Oyier:

3HaTh:

- KOHIIEMIUS HWHTEJUICKTYaJbHbIX TPAHCIOPTHBIX CHUCTEM U  POJb
MPETUKTUBHON aQHAJIUTUKHU B yIpaBJICHUH MapKoM rOpOACKOIO
AIEKTPOTPAHCIIOPTA;

- HOPMaTUBHO-TIPABOBOE PETYJIMPOBaHNE 00PAOOTKH MEPCOHATBHBIX JIAHHBIX
Y TEOTPEKOB B TPAHCIIOPTHBIX CEPBUCAX;

- TPUHIMIBL TOCTPOCHUS OTKA30yCTOMYMBBIX KOHBEHEpOB 00pabOTKU
BBICOKOCKOPOCTHBIX TTOTOKOB JaHHBIX;

- crnenuuKa XpaHEHUs M HUHJCKCAMM T'E€ONMPOCTPAHCTBEHHBIX JAHHBIX B
PENSIMOHHBIX 0a3aX Mo BBICOKOW Harpy3Koii;

- MaTEeMAaTHUYE€CKUE METOJbl HHTEPIOJSLUUN TPOMYCKOB W aJTOPUTMBbI
bunbTpanmu mrymoB (puibTp KanmMana) B moTokax KOOpAWHAT;

- METOJ0JIOTUSI TPOPUIMPOBAHUS CIIEHAPUEB IKCILTyaTallMi U Kay3aJIbHOTO
aHau3a TPAHCHOPTHBIX NOTOKOB;

- TMPUHIUIB KOHCTPYUPOBAaHMS (PU3MUECKUX MPU3HAKOB JAETrpajialluil U3
MHOTOMEPHBIX BPEMEHHBIX PSJIOB;

- ApPXWUTEKTypHbIE OCHOBBI aAJITOPUTMOB TPAJUCHTHOTO OYCTHUHTA U
crienrduka paboThl C KATETOPUATBHBIMU TPU3HAKAMH,

- CHCTEMa METPUK KayecTBa M TPAHCIALMS TEXHUYECKUX IOKas3aTejaed B
OM3HEC-IIEHHOCTh JIJIsI CTEHKXOJIIEPOB;

- MeTOJbI TocThakTyM untepnperupyemoctu mojaeneit (SHAP, LIME) s
oOecrieueHus aIropUTMUIECKON MPO3PaYHOCTH;

- KOHULeNIUs apeida MaHHBIX U apPXUTEKTYpHbIC MATTEPHBI MOHUTOPHUHTA
MOJIEJIEN B IPOAYKTOBOU CPELE;

- COBpeMeHHbIe o 1xobl K Data-Driven Architecture u mpuMeHEHHUIO MOICNIU
C4 nns onucaHus KOHTEHHEPOB;

- maTTepHbI HHTErparuu ML-Moieneii B 09KeH1 1 aCHHXPOHHBIC OYepe/IH JIJIs
PECYPCOEMKHX BBIYMCIICHUM;



- mpuHnunsl npoektupoBanust RESTful API u crangapTuzanus KOHTPAKTOB
yepe3 cnernudukarmo OpenAPI;

- OOIXOAbl K  BBIOOPY  TEXHOJOTMI  KIIIMPOBAHUS  TSKEIBIX
MIPOCTPAHCTBEHHBIX 3aIIPOCOB HA OCHOBE MPOQUIICH HArpy3KH;

- apXUTEKTypa (PEHMBOPKOB /JIs CO3J]aHUSI MHTEPAKTUBHBIX aHATTUTHYECKUX
namoop/I0B JUCTIETIEPA;

- TpeOOBaHUS HWHXKEHEPHBIX CTAaHJIAPTOB K CTPYKType AOKYMEHTAIlMH WU
ABTOMATHU3ALIMH T'€HEPALIMN OTUYETOB.

Ymersb:

- IPOEKTUPOBATh PEISALMOHHBIE CXEMbl XpaHEHUS MPOCTPAHCTBEHHO-
BPEMEHHBIX JaHHbIX C ucnonb3oBanneM CYBJ[ PostgreSQL wm pacmmpenus
PostGIS nmpu ycnoBum obOecrneueHus LEIOCTHOCTM M ONTHUMM3AIUU
IPOU3BOJUTEIBHOCTH  IPOCTPAaHCTBEHHBIX  SQL-3ampocoB 11 CHIPBIX
TEIEMETPUUECKUX JIOTOB;

- BBINOJHATH INPOTPAMMHYIO OYUCTKY W HOPMAJIM3ALMIO 3allyMJICHHBIX
GPS/TJIOHACC TpekoB ¢ mnomomplo 3KkocucteMbl Python B ycioBusx
HEOOXOJAMMOCTH  aNTOPUTMUYECKOTO yCTpaHEHHs Jpedda KoOpAMHAT H
MHTEPHOJISALUN MTPOITYCKOB CUTHAJIOB;

- TpPOBOAWUTH Kay3aJbHbIl aHaMM3 U MNPOPWIMPOBAHHE CIIEHApUEB
SKCIUTyaTauuu ¢ npuMeHeHueM SQL u OMOIMOTEK BU3yalu3alUH MPH YCIOBUU
BBISIBJICHUS CTATUCTUYECKU 3HAUUMBIX IaTTEPHOB BIUSHUS BHEIIHUX (PaKTOPOB Ha
TPaHCIIOPTHBIE MOTOKU;

- KOHCTPYHUPOBATh MPOU3BOAHBIC MPU3HAKHU JIJISl IPEAUKTUBHBIX MOJIENIEH Ha
OCHOBE MHOTOMEPHBIX BPEMEHHBIX PSII0B ¢ UCOJb30BaHueM Python mpu ycnosun
yueTa (pU3M4ecKoil crneun(uky Jerpajaliiid y3JI0B U aKKyMYJIATOPHBIX OaTapeit
ANEKTPOTPAHCIIOPTA;

- 00y4yaTb M BAJUAMPOBATH MOJEIHU MAIIMHHOIO OOYYEHHS C MOMOUIBIO
¢dpeitmBopka  CatBoost mnpu  ycnoBum  obecrnedeHUs] — aITOPUTMHUYECKOM
npo3padyHocTy depe3 SHAP u oTCyTCTBUS AUCKPUMMHAIIMOHHBIX CMEIICHUUA B
JTAHHBIX;

- IPOEKTUPOBATH APXUTEKTYPY 0a3 NaHHbIX U KOHTPaKThl API my1st undpoBbIx
cepBucoB ¢ ucnojibzoBaHueM UML-Hotauuu u cneuudukaunii OpenAPI npu
YCJIIOBUM CTPOTOTO COOTBETCTBUS BBISIBIEHHBIM MPO(MUIISM HATPY3KU;

- 00OCHOBBIBaTh BBIOOp AapPXUTEKTYPHBIX MATTEPHOB M MEXaHU3MOB
K3LIMPOBAaHUS Ha OCHOBE METPUK 0ObEMOB JAaHHBIX MPH YCIOBUH MPOESKTUPOBAHUS
CUCTEM PEAIIBHOIO BPEMEHH ISl HHTEIIEKTYaIbHBIX TPAHCIIOPTHBIX CUCTEM;

- pa3BopauMBaTh MHTEPAKTHBHBIE  BEO-TPOTOTUIBI  AHATUTHUYECKUX
namoopIoB ¢ Ucnoiab30BaHueM ¢peitmBopkoB Streamlit unu Dash npu ycnosun



OCCIIIOBHOM  WHTErpaluu  cepuaau3oBaHHbIX ML-monmeneli u  mpsMoro
MOAKIIOYEHUS! K BUTPUHAM JAHHBIX;

- CTPYKTYypHUpOBaTh U O(DOPMIIATH MAKET apXUTEKTYPHOH NOKyMEHTAIlUU B
cootBeTcTBUM ¢ TpeboBanusmu ['OCT ¢ mpruMeHEHHEM OTeUeCTBEHHBIX O(PHUCHBIX
MAKETOB IIPH YCIOBUH MOJTOTOBKH MAaTEPHUAIIOB JIJISI UTOMOBOM 3aIIUTHI CKBO3HOTO
IPOIYKTAa.

Baanersn:

- HaBbIKAaMH Pa3BEPTHIBAHUS KOHTEHHEPU3UPOBAHHOW HH(PACTPYKTYpbl U
HacTpoiiku npocTtpaHcTBeHHbIX CYBJl s mpuema HECTPYKTYpPUPOBAHHBIX
TEJIEMETPUUECKUX MAKETOB;

- Meromamu peamms3aumu  ETL-madmuialHOB ¢ alrOpUTMHYECKOM
bunbTpanmeit GPS-apeiida u criaxxuBaHus TPACKTOPUNA JBUKEHUS;

- HHCTPYMEHTAMH HArpy304Horo tectupoBanusd bJl u onrumumsanuu
IIPOCTPAHCTBEHHBIX 3alIPOCOB ISl YCTPaHEHUs Y3KUMX MECT B JUCIIETUYEPCKHUX
cucTemax;

- cnocobamu AeknaparuBHoro omnucanus OpenAPI-koHTpakTOB W
MOKHMPOBaHUS OTBETOB CEpBEPA I TECTUPOBAHUS KIIMEHTCKOW YaCTH;

- mpuemMaMu BepcuoHHMpoBaHus ML-apredakToB M HAcTpOWKH peecTpa
MoJienel Juist 0ECIIOBHOTO pa3BePThIBaHMSI B IPOyKTOBOU CpeE;

- METOJaMU aBTOMAaTUYECKOM I'E€HEpaluuy TEXHUYECKOM JOKYMEHTAalUuu W3
apTe(aKkTOB PEMO3UTOPHUS C UCTIOIB30BaHUEM OTe4eCTBEHHOTO oducHoro [10.

3. O0BeM AUCITUTUTHHBI (MOTYIIS).
3.1. O6mias TpyI0EMKOCTb JTUCHHUILUIMHBI (MOTYJIS ).

OOmast TpyI0EMKOCTh AUCHUIUIMHBI (MOIyJis) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem paucuMIUIAHBI (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarolmuxcss € MeJarort4eckuMu  paboTHHUKamMu M (WIKM)  JIMIAMH,
IPUBJIEKAEMBIMH K pean3anun o0pa3oBaTebHON MporpaMmbl Ha MHBIX YCIOBHSX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tum yueOHBIX 3aHATHI
Bcero | Cemectp Ne5

KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 64 64

B ToM uucne:

3aHATHSA JIEKITMOHHOTO THITA 32 32

3aHATUS CEMUHAPCKOTO THIA 32 32




3.3. Obbem aucHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENIbHOU pPabOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOmMXCS C
Mearorn4ecKuMU pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTU3aIliH
oOpa3oBaTeNnpHON TpPOrpaMMbl  HA HWHBIX  YCIOBHUSAX, TIPH  MPOBEICHUU
IPOMEKYTOUHOM aTTeCTalMK cocTaBiseT 80 akaeMHIECKUX Jaca (OB).

3.4. ITpu oOy4eHnu o UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0Y4YE€HHH, 00BEeM JTHUCHHUILUIMHBI (MOJYJIsI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCS, a TAaKXKe B opme
KOHTaKTHOM pabOThl 00Yy4YaIOUIUXCSl C MEJAarornyeCKuMU pabOTHUKaMU U (UJIN)
JUIAMH, TIPUBJIEKaEMbIMH K peau3allii 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCJIOBUSIX, TIPH MPOBEACHUH MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Beenenue B Data-Driven Architecture u uHTeNIEKTyanbHbIe TPAHCIIOPTHBIE CUCTEMBI
PaCCManI/IBaeMBIe BOIPOCHI:

- KOHICTIIUA MHTCJJICKTYAJIbHBIX TPAHCIIOPTHBIX CUCTEM U POJIb HPGHHKTHBHOﬁ AHAJIMTUKH B YIIPABJICHUA
MMapKOM I'OpOACKOI0 3JICKTPOTPAHCIIOPTA,

- HOPMATUBHO-IIPABOBOC PETyJIMPOBAHUC O6pa6OTKI/I MNEPCOHAJIBHBIX JAHHBIX U TCOTPEKOB B TPAHCIIOPTHBIX
CCpBUCAX;

- OTUYCCKUE IPUHIUIBI U AJITOPUTMUYCCKAA OTBETCTBEHHOCTD P BHEAPECHUN CUCTEM UCKYCCTBECHHOT'O
HUHTCIIJICKTA.

2 |ApxuTeKTypa KOHBEHEPOB IaHHBIX Ul TEIEMETPHU

PaccmarpuBaembie BOIPOCHL:

- IPUHINIBI TOCTPOEHUSI 0TKA30YCTOMYHMBEIX KOHBEHEpOB 00pabOTKN BHICOKOCKOPOCTHBIX ITOTOKOB
JTaHHBIX;

- apXUTEKTYPbI XPaHWIHI X 03€p AAHHBIX JUIS ITAKETHOH U CTPUMHMHIOBOI 00paOOTKH T€0JaHHbIX;
- obecriedyeHne KauecTBa M IIEJIOCTHOCTH IAHHBIX Ha 3Talle UX MPUeMa B IIPOITYKTOBYIO Cpely.

3 [IIpoctpanctBennsle CYB/I kak sapo UT-cepBuca

PaccmarpuBaembie BOIPOCHL:

- crienM(uKa XpaHeHUs1 ¥ UHJEKCAI[H Te0IIPOCTPAHCTBEHHBIX JJAHHBIX B PEJSIIIMOHHBIX 0a3ax Moj
BBICOKOH Harpys3Koii;

- CHHTaKCHC ¥ ONITUMHU3AINS MTPOCTpaHCTBeHHBIX SQL-3ampocoB ¢ ucnonp3oBanreM GiST-HHIEKCOB;
- METO/IbI arperanyy 1 MapIipyTH3aliy Te0AaHHbIX HENOCPEACTBEHHO Ha YPOBHE 0a3bl JaHHBIX.

4 |AnropurMmuueckas GUIbTpaLUsi CUTHAJIOB B peaibHOM BPEMEHU

PaccmarpuBaeMble BOIPOCHL:

- MaTeMaTH4ecKHe METOIbI HHTEPIOJMH nponyckoB B motokax GPS/TJIOHACC koopanHar;

- aNrOpUTMBI (PUIBTPAIMY IITyMOB M yCTpaHeHus apetida koopaunat (Gmistp Kanmmana, ckomp3simee
cpenHee);

- MHTETPaLys aJTOPUTMOB OYUCTKHA B MHKPOCEPBUCHYIO apPXUTEKTYPY IpHEMa TeIEMETPHH.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

[IpodunupoBanue crieHapreB U Kay3albHBIN aHAU3 B TPAHCIIOPTHBIX MTOTOKAX
PaccmarpuBaembie BOIIPOCHL:

- METO/I0JIOTHS TPOGHIMPOBAHMS CLIEHAPHEB SKCILTyaTalluH CII0KHBIX TEXHUIECKUX CUCTEM;

- OTJINYME KOPPESILIMOHHBIX CBSI3€H OT MPUYMHHO-CIECTBEHHBIX (Kay3aJlbHBbII aHAIU3) IPU TOUCKE Y3KUX
MECT;

- IPOBEpKa CTATUCTHYECKHUX THIIOTE3 JUIsl 0OOCHOBAHUSI APXUTEKTYPHBIX PEIICHUH.

Feature Engineering 1yt pu3nuecKux CUCTEM M BPEMEHHBIX PSIOB

PaccMaTprBaeMble BOTIPOCHI:

- IPUHLIUIIBI H3BICYCHUS MH(POPMATHBHBIX IPHU3HAKOB U3 CHIPBIX MHOTOMEPHBIX BPEMEHHEIX PSIOB;
- y4eT Gpu3NIecKor CIenn(puKN Ierpatallii y3JI0B H aKKyMYJLITOPHBIX OaTapeil AIeKTpOTpaHCIIopTa;
- METOAbI CHUKCHUS pa3MEPHOCTU JaHHBIX JIS1 ONITUMU3AlMU 3aTPpaT HA XPAHCHUC U I/IH(I)epeHC.

Apxutektypa ML-maimiaiiHOB U arOPUTMBI TPAIUEHTHOTO OyCTHHTA

PaccmarpuBaembie BOIIPOCHL:

- apXUTEKTYpHbIE U MaTeMaTHYECKUE OCHOBBI JITOPUTMOB I'PAIMCHTHOTO OYCTHUHTA Ha JICPEBBAX PELICHHI;
- crrerrka paboOTHI ¢ KaTerOPHAIbHBIME MIPU3HAKaMU | MIpoIyckamu B oubimoreke CatBoost;

- MPOEKTUPOBAHNE KOHBEHEPOB HEMPEPHIBHOTO O0YUCHHS MOJEIICH.

Mertpuku kauectBa u 6usHec-ieHHoctb ML-moneneii B UTC

PaccmaTprBaemble BOTIPOCHI:

- TPaHCIANUS TEXHUUECKUX METPHUK KauecTBa B OM3HeC-TIoKa3aTeNu I CTeHKX0NIepoB;

- METO/IbI PabOTHI ¢ HecOATAHCUPOBAHHBIMH KJTACCAMU U PEIKUMH COOBITUSIMH (TIOJIOMKH, aBapHn);
- KpOCC-BIU/IAIMS C YUYETOM BPEMEHHOU cTpyKTyphl AaHHbIX (Time Series Split).

HNHTepnpeTupyeMoCcTh MOENEH Il IPUHATHS PELICHUN

PaccmaTprBaemble BOTIPOCHI:

- KOHLIETIHUS «9EPHOTO SIIMKa» W HEOOXOIUMOCTh AITOPUTMUYECKOH NMPO3PAYHOCTH B TPAHCIIOPTHOH
JIOTUCTHUKE;

- METOJIBI HOCT(PAKTYM HHTEPIIPETUPYEMOCTH TII00aIbHOTO U ToKambHOTo ypoBHEH (SHAP, LIME);

- BU3yaJM3alysl BKJIaJa NPU3HAKOB JUIi 0OOCHOBAHUsI OM3HEC-PEIICHNH U apXUTEKTYPbI KIIIUPOBAHHS.
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MonuTOopuHT Jpeiia TaHHBIX B IPOAAKILIEHE

PaccmarpuBaembie BOIPOCHL:

- KOHIICTIIIMS AeTpajallii MOJIeNel U BUbI Apeiida JaHHBIX B IPOTYKTOBOW CPE/IE;

- ApXUTEKTYpHbIE NaTTEPHBl MOHUTOPHHIA Kau€CTBa MPEACKa3aHUN U BXOASIINX JAaHHBIX;

- CTpaTeruy aBTOMAaTHIECKOTO IepeoOydeHust 1 00HOBJIeHUs Mozenei B UT-undppacTpykType.
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Data-Driven Architecture — oT MOHOJIUTa K MUKPOCEpBUCAM

PaCCManI/IBaeMBIe BOIPOCHI:

- COBPEMCHHBIC NTOAXOAbI K IIPOCKTUPOBAHUIO APXUTCKTYPbI HA OCHOBC aHAJIN3a HpO(l)PIHCﬁ Harpys3ku;
- npuMeHeHne Moaenu C4 a1 MHOTOYPOBHEBOTO ONMCAHUS KOHTEKCTa U KOHTEHHEPOB;

- BBIOOpP MEX]y CHHXPOHHBIM U aCHHXPOHHBIM B3aUMOJCHCTBHEM CEPBHCOB.
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[Tarrepus! unTerpaunu ML-mozaeneit B 63keH]

PaccmarpuBaembie BOIPOCHL:

- apXUTEKTypHbIE MATTePHBI 0TAAYH TsDKeIbix ML-npenukToB (Batch vs Real-time);

- ACUHXPOHHOC B3aPIMO,Z[€I710TBHe " oyepeaun COO6IIICHI/Iﬁ JUIA pECYPCOCMKHUX BLI‘IHCHCHHﬁ;
- cneumbmca MIPOCKTUPOBAHUSA MUKPOCCPBUCOB JId U30JIMPOBAHHOT'O I/IH(bepeHca MOI[CJ'IGﬁ.
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IIpoextupoBanue API-konTpakToB st ML-cepBrcoB

PaccmarpuBaemble BOIPOCHL:

- npuHIUB! TpoektupoBanus RESTful API myist GeciioBHOM HHTETpAITUN AaHATTUTHYECKUX CEPBHUCOB;
- CTaHJapTU3aIMs KOHTPAKTOB ¢ Hcmois30BanueM crierudukanun OpenAPI (Swagger);

- obecrieueHne 6e30MaCHOCTH, ayTeHTU(UKAIINK U BEPCHOHNPOBAHUS HHTEP(HEHCOB.
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Ontumuszanus b/ nox npoduim Harpy3ku u K3IMIMPOBaHHE
PaccmaTprBaemble BOIIPOCHI:
- TOJIXO/I6I K BEIOOPY TEXHOJIOTHI XpaHeHHs M KIIINPOBAaHUs Ha OCHOBE Npoduiei Harpy3ku (Read/Write




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

patterns);
- MAaTTepHBI KIUIMPOBAHUS TSDKENBIX IPOCTPaHCTBEHHBIX 3arpocoB (Redis, Memcached);
- periMKaluyd U mapanpoBaHue 0a3 JaHHBIX 1JIs1 BBICOKOHAIrpy>KCHHBIX HUTC.
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[IporoTunupoBaHue aHATUTHIECKUX HHTEPPEiicoB

PaccmarpuBaembie BOIIPOCHL:

- apXUTEKTypa ¥ KOMIOHEHTHI Python-(gpeMBOpKOB 1151 cO3MaHNsI MHTEPAaKTUBHBIX AAIOOPIOB;
- HHTETpanys O3KEH/a C OIb30BaTEIbCKIM HHTEP(HEHCOM I KOHEUHBIX MOIb30BaTEIEH;

- mpuHIunsl UX/UI mu3aiiHa Ui AUCTIETYEPCKUX CUCTEM PeajbHOTO BPEMEHHU.
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Wmnxenepusie ctangaptsel 1 CI/CD mis Data-nipoaykToB

PaccmarpuBaembie BOIIPOCHL:

- rpeboBanus cranaapro ECKJI, ECITJ] u I'OCT k cTpyKType HHKEHEepHOI JOKyMEHTAIHH;
- aBTOMATU3aLUs T'eHepaluy OTYETOB U3 apTeakToB PEO3UTOPHS;

- IPUMEHEHHE OTEYECTBEHHBIX O(PUCHBIX MAKETOB JUIS IIOATOTOBKH MaTEPUaIOB K 3allUTE.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue 1abopaTopHbIX padoT / KpaTKoOe cofepKaHue

Pa3BepThiBaHNE KOHTEHHEPU3UPOBAHHON UH(PPACTPYKTYphl U HACTpOIiKa

npoctpancTBeHHoil CYBJ]

CryzAeHT pa3BOpayMBacT KOHTEHHEPU3UPOBAHHYIO CPEAY BBINOIHEHNUS U HHULHAIU3UPYET KIIacTep
MIPOCTPAHCTBECHHOH 0a3bl JaHHBIX. [lasiee OCYIIECTBISIETCS HMIOPT HECTPYKTYPUPOBAHHBIX
TEJIEMETPUUECKHX MTAKETOB B MOATOTOBJICHHBIE Oy(epHbIe 30HbL. B 3aBepiieHue CTyIeHT HaCTpauBaeT
6a30BbIe TPUTTEPHI I aBTOMATHYECKON BaTUAAIIUN F€OMETPHUH IIpU 3arpys3Ke.

HpO@KTI/IpOBaHI/Ie CXCMbI BUTPUH JAHHBIX U ITPOCTPAHCTBCHHBIX NHACKCOB

OO6y4aronuiicss IPOSKTUPYET CXEMY PENIALHOHHOI0 XPAaHWIHIIA C YUETOM BBICOKOH YaCTOTHI OOHOBIICHUH
koopauHat. CTyIeHT IpuMeHsieT criennanu3npoBanable GiST-MHAEKCH s yCKOPeHUS
MPOCTPAHCTBEHHBIX BEIOOPOK BHYTPH BUTPHH. 3aTEM BBITIOJIHAECTCS] CKPUITTOBAs FeHEpaIys
arpernpoBaHHBIX TAOJINII IS TOCIIEAYIOMETO aHATUTHYECKOTO MPO(QHINPOBAHHS.

Peanuzamnus ETL-naitrunaiina ¢ anroputmudeckon ¢punstparnueit GPS-npeiida

CryneHT pa3pabaTsiBacT KOHBEHEp 00paOOTKU CUTHAJIOB C MPUMEHCHHEM aJITOPUTMOB (DUIbTpAIUU
Kanmana myst yerpanenus GPS-apetida. B nporecce paboThl peain3yercst IOTHKa CKOJIB3SIIEro OKHA JIJIsT
CIJIQXKUBAHUS TPACKTOPUN JIBMXKEHUS IEKTPOTpaHCHIOPTa. FITOrOM CTaHOBUTCS COXPaHEHUE
HOPMAaJIM30BaHHBIX MAPIIPYTOB B OCHOBHBIE BUTPUHBI IS Kay3aJIbHOI'O aHAJIA3A.

[IpodunupoBanre MapiIpyTHOM CETH U Kay3aJbHBIM aHAIN3 POCTOEB

O6y‘laIOH.[PII7[CH MUAMICT CKPpUITHI JJIL arperaiilii ICTOPUICCKUX NAaHHBIX U BBIABJIICHHS CKPBITBIX HATTCPHOB
IMPOCTOCB Ha MapHIpyTHOﬁ CCTH. CTyHCHT CTPOUT HpO(l)I/IJ'II/I OKCIUTyaTalluu U MIPUMEHSACT MCTO/IbI
Kay3aJIbHOI'O aHaJIu3a JJid OTACJICHUSA KOppCJ’[ﬂHI/Iﬁ OT NPUYIUHHO-CJICICTBEHHBIX cBsa3eii. Ha ocHOBe
MOJYYCHHBIX JUAarpamMm q)OpMPIpyIOTCH III/I(l)pOBLIC I[BOﬁHI/IKH CIICHApUEB MCIIOJb30BaHUs MapKa.

Huater palysd BHCIMTHUX MCTCOAAHHBIX U PACUCT MATPHUIL] BJIUSTHUA

CTyAeHT peau3yeT NPOCTPaHCTBEHHOE 00hETMHEHNE TENEMETPHUECKUX TAHHBIX C BHEITHUMHU MacCHBaMH
METEOPOJIOTUIECKUX CBOIOK. Jlasiee BBIMOHACTCS pacueT MaTPUI] BIUSHUAS U IPUMEHEHHE
CTAaTUCTUYECKUX TECTOB JIJISl TIOATBEPKACHHS 3HAUNMOCTH (DAKTOPOB Ccpeibl. Pe3ynbTaThl BEIYNCICHAN
COXPAHSIOTCS B BUJI€ aHATUTUYECKUX CPE30B AJISl 3Tara KOHCTPYUPOBAaHUS IPU3HAKOB.

KoncTpynpoBanue ¢puszndyeckux Npu3HaKoB Jerpaganuu Oarapei
OOyuaronuiicst paspabarbiBaeT (GyHKIUH ISl U3BIEUECHUS (PU3NUECKUX XapaKTEPUCTUK Jerpajanni
6aTapeI71 N3 CKOJIB3AIHNX OKOH BPEMCHHBIX PAJIO0B. CTyHeHT PACCUYUTBHIBACT IMMOKA3aTCJIM HAKOIIJIICHHOT'O




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

SHEPronoTPEOIICHIS ¢ YIETOM penbeda U AUHAMHUKH Harpy3ok. ChopMIpoBaHHBIE TIPU3HAKH
3aITMCHIBAIOTCS B UTOIOBYIO aHAIUTHYECKYO TaONHUILy C KECTKOH MPUBSI3KOH K BpEMEHHBIM METKaM.

®dopmupoBaHue CTPaTU(GUIIMPOBAHHOTO JaTaceTa U BEpCHOHUPOBAHUE

CTyIeHT BBIMOJIHACT CTPATUPUIIMPOBAHHOE Pa3JICIICHHUE TIOATOTOBICHHOTO MaCCUBA TAHHBIX C
00s3aTeNFHBIM YYETOM BPEMEHHOW CTPYKTYPHI PsIoB. B mporiecce paboThl mpoBOaAUTCS
aBTOMAaTH3MPOBAHHAS MPOBEPKa HAa HATMYNE YTCUCK JaHHBIX W MYJIbTUKOJUIMHEAPHOCTH PHU3HAKOB.
HToroBeIif MataceT BEpCHOHUPYETCS U COXpaHsIeTcs B popMaTe ONTUMU3UPOBAHHOTO OMHAPHOTO daiiia
U1 iepenayu B ML-naiuiaiis.

OO0yuenue ancam0I€BON MOAETH U HACTPOHKA aCHHXPOHHOTO HH(pepeHca

OOyyaronuiicsi THUIMATU3UPYET AITOPUTM I'PAIMEHTHOr0 OyCTHHIa M HACTPaWBaeT aCHHXPOHHBIN
IMpo1EeCC UTECPATUBHOI'O MOCTPOCHUSA ancaMOs JACPECBbLCB. CTy,HeHT (1)I/IKCI/IpyCT JIOTH O6y‘-ICHI/I$I n
HaCTpauBa€T MCXaHU3MbI paHHeﬁ OCTAaHOBKHU JI1 NPE€AOTBPAILICHUA nepe06yl{eHI/m Ha pEeAKUX COOBITHSIX.
ITocne 3aBCPUICHUA 06y'{eHI/IH BBITIOJIHACTCA COXpPAaHCHUC 6I/IHapHOF0 q)aﬁna MOACIN U MCTaJJaHHBIX
OKCIICPUMCHTA.

Onenka OM3HEC-METPUK U aHAJIU3 YCTOMYMBOCTH K aHOMAJIUSAM

CTyZ[eHT HACTpAauBaCT PACYCT KOMIIJICKCHBIX 6H3HeC'MCTpI/IK JJIAA OLICHKH q)HHaHCOBOfI OECHHOCTH
HpeZ[CKaBaHI/Iﬁ OocCTaTKa 3apsja. O6y‘laIOH.[HI>iCH TCHEPUPYCT CUHTCTUYCCKUC AaHOMAJINU JJI1 TCCTUPOBAHUA
ycTOﬁ‘IHBOCTH aJIropurMa K 3KCTpEMaJIbHbIM IMOTOJAHBIM yCJIOBUSAM. BrisaBnennsie YA3BUMOCTH B
npesicKa3aHusaX GUKCUPYIOTCS B XKypHaJIe JUIs TOCIEAYIOIei apXUTeKTypHOI JOpaOboTKH.
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['enepanust SHAP-oT4eTOB /111 000CHOBaHMS ApXUTEKTYPHBIX PEIICHUN
OOyyarouuicst MPUMEHSET AITOPUTMBI TOCT(AKTYM MHTEPIIPETALWH ISl BHIYUCICHUS 3HAUCHUN
Ba)KHOCTH IIPU3HAKOB Ha II00abHOM YpoBHE. CTyEHT BU3YalIM3UPYeT PACIIPEeIICHUE BIUSHUS
(haxTOpOB 1151 000CHOBAHMS BHIOOpA apXUTEKTYPHBIX ATTEPHOB K3MMPOBaHUsL. [lorydeHHbIC
aHATMTHYECKHE TPadUKH SKCTIOPTHPYIOTCS B PacTPOBbIe (JOPMATHI IS BKIIFOUYEHHS B TEXHUUECKYIO
JOKyMEHTAIHIO.
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Harpy3ounoe tectupoBanue b/l u ontrimusanus npoCcTpaHCTBEHHBIX 3aIPOCOB
CTyZeHT reHepupyeT CHHTETUYECKHUIT OTOK IPOCTPAHCTBEHHBIX 3aIIPOCOB JIJIsi UMUTALIUH ITUKOBOW
paboThl mucneTyepckoit cucteMbl. OOyJaromMics CHUIMAET METPUKN BPEMEHH OTKJIMKA U BBITIOJIHSET
npodunupoBaHue BHIMOJIHEHUS CIOKHBIX SQL-arperanmii. Ha ocHOBe COOpaHHBIX JaHHBIX CTYJIEHT
nepecTpanBaeT MHAEKCHl U HACTPAUBAET MYJIbl COSAMHEHHUH [UIsl YCTPAHEHHUS Y3KHUX MECT.
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JexnapatuBHoe onucanue OpenAPI-konTpakToB ayis ML-3HANIONHTOB

O6y‘laIOH.[PII7[CH OIIKMCBIBACT SHAIIOWHTBI 6yz[y1_uero MHKpOCEpPBHUCA C UCITIOJIB30BAHUEM JACKIAPATUBHOI'O
cunTakcuca crerdukanuun OpenAPIL. CtyneHT reHepupyeT HHTEpaKTHBHYIO JOKYMEHTAIIHIO U
HaCTpanBa€T MOKHPOBAaHUEC OTBCTOB CEPBEpaA JII TECCTUPOBAHUS KJIMEHTCKOM yacTh. B 3aBCPUICHUC
BEITIOJTHSCTCS BAHJAINS CTeHEpUPOBaHHOTO (paiina popmata YAML Ha COOTBETCTBHE CTaHIApTaM
IIPOEKTUPOBAHUS.
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Cepuanuzanus ML-apTedakToB 1 HacTpoiKa peectpa Mojenen

CryzneHT ynakoBbIBaeT OMHApHBIN (aiis anroputMa u 00BEKTHI Pe100paOdOTKK B €JMHBINA KOHTEHHEp AJIs
U30JIMPOBAHHOTO BhINONIHEHHA. OOy4alomuiicst HACTpauBaeT CHCTEMY KOHTPOJII Bepcuil Ayt apTedakToB
MAaLIMHHOTrO 00yueHus U GpuKcHpyeT X3y 3aBUcUMOocTel. I1oAroToBIeHHbII aKeT FOTOB K OECIIOBHOMY
pa3BepTHIBAHUIO B IIPOAYKTOBOH cpene yepe3 CI/CD naiiruraiiy.
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IIpoTroTunupoBanue CEpBEPHON YACTH U KILIMPOBAHMS T€03aAIPOCOB

6yqafom1/1171c91 peaIn3yeT CEPBCPHYIO JIOTUKY C MPUMCHCHUCM IMATTCPHOB KOMIUPOBAHUA IJIA TAKEIIBIX
MIPOCTPAHCTBEHHBIX BBEIOOPOK. CTyIEHT HACTpauBaeT aCHHXPOHHBIC OUEPEN 3a1a9 JIsi 00paOOTKH JOITHX
3arpocoB Ha MPEIUKTUBHYIO aHATUTHKY. ba3oBEIi kapkac O7KeH/1a COXPAHACTCS B PETIO3UTOPHI IS
MOCIEIYIONIeH HHTETPAIINH C TI0Ih30BATEILCKUM HHTEPDEHCOM.
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HNurer panusa 63KCHI[3. C UHTCPAKTUBHBIM ;[am60pz[0M AUCTICTYCpa
CryzneHT pa3BopaunBaeT HHTEPaKTUBHBIM AaIOOp/ M TIOAKIIOYAET ero K pa3paboraHHeIM panee API-
KOHTpakTaM OskeHa. OOydaromuiicss BEpCTaeT MOJIb30BaTENbCKUI HHTEp(hEHc C dIeMEHTaMH yIIpaBIeHUs




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

¢unbTpaMu 1 06IaCTAMHY AJISI OTPUCOBKY IPOCTPAHCTBEHHBIX KapT. 'Torom paboTel cTaHOBHUTCS
MOJIHOCTBIO (DYHKIMOHAJIBHBIN MPOTOTHII CEPBHCA, 0TOOpakaromiero ML-porHo3sl B pealbHOM BPEMEHH.
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Atomarnueckas renepanus ' OCT-nokyMeHTanuu u3 apreGakToB perno3uTopus
O6yqa}o1111/11710>1 MUAMICT CKPUINT AJId TPOrpaMMHOTI0 U3BJICYHCHU S KITIOYEBBIX MECTPUK U APXUTCKTYPHBIX CXEM
H3 CPCbl BLIITOJTHCHU . CTy[[eHT HWHTETPUPYCT MMOJTYYCHHBIC apTe(l)aKTI)I B IIa0JIOH TEXHUYECKOTO OTYETa C

HCTIONIb30BaHUEM OTE€YECTBEHHOTO O(pHCHOTO nmakera. B 3aBepiueHne BoIOMHsIETCS (HOPMAaTHPOBAHHE
JOKyMEHTa COTJIacHO TpeOOBaHMAM MH)XCHEPHBIX CTAHAAPTOB U MOJATOTOBKA (PMHATBHON MpE3CHTAINH.

4.3. CamocrosiTenbHas paboTa 00ydarOIMXCS.

/o

Bua camocrositensHOM paboThI

W3ydeHne pekOMEHI0BaHHOU JIUTEPATYPBHI.

[ToaroroBka k 1a0OPATOPHBIM pabOTaM.

IToaroroBka k HpOMe)KYTOqHOﬁ aTTcCTalluu.

B W N

IToaroroBka k TCKYILIEMY KOHTPOJIIO.

5. llepeuens wu3naHui,

OCBOCHHUHU JUCHUIUIUHBI (MOIYJIA).

KOTOpPBhIE PEKOMEHYETCS HCMOJb30BaTh IMpHU

11\/?1 bubnuorpaduyeckoe onucanue Mecro noctyna
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6. IlepeueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(QOPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIONB30BATHCS TPU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

ObC Jlamb — DOJEKTPOHHO-OMONMOTEUHAss CHCTEMa  H3JATeNIbCTBA
(https://e.lanbook.com/).

OBC HOpaiit — obpazoBarenbHas mwiatdopma (https://urait.ru/).

PostGIS Manual - odunmansHas mOKyMeHTanmus 1o pabore ¢
MPOCTPAHCTBEHHBIMU JaHHBIMU U uHaekcamu (https://postgis.net/docs/).

CatBoost Documentation — odunuanbHas JOKyMEHTAIMsI OTCUECTBEHHOTO
dpeitmBopka maruHHOro 00yuenus (https://catboost.ai/docs/).

OpenAPI Specification — ctangapt neknapatusHoro onucanus RESTful API
(https://swagger.io/specification/).

Streamlit & Dash Documentation — pykoBOJCTBa MO MPOTOTUITUPOBAHHIO
WHTEPAKTUBHBIX  aHajmuTuueckux  jpambopnoB  (https://docs.streamlit.io/,
https://dash.plotly.com/).

7. llepedueHb JNHIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHSIEMOTO
MPOrpaMMHOTO OOecredeHusi, B TOM YHCJI€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJISl OCBOCHUSI TUCIUTLTUHBI (MOYJIs).

OmnepalMoOHHbIE CUCTEMBI — OT€4YeCTBEHHbIE cepTuduuupoBaHHsie OC u3
peectpa [10 PO (Astra Linux, PEJl OC, ALT Linux).

OducHble NakeTbl — HMIIOPTO3aMEIICHHbIE PELIeHUs] ISl MOJArOTOBKHU
TEXHUYECKUX  OTYETOB, APXUTEKTYpHOM JOKyMEHTalUW U  (UHAIBHBIX
npesenTaiuii mo ['OCT (P7-Oduc, MoitOduc).

Cpena pazpabotku u ynpasieHuss bJ[ — nuctpuOyTuBbl aJig yrnpaBieHUs
nakeTaMlM M MHTEPAKTUBHBIX  BBIUMCIEHUM,  PENAKTOpbl  Koja M
KpoccruiaropMeHHble KiaueHThl s aamuHuctpupoBanus CYBJ[ (Miniconda,
JupyterLab, VSCodium, DBeaver).

Texnonornueckuii crek MM u Data Science — uHTEpOpeTUpyemMbie S3BIKU
IpOrpaMMHUPOBAHUA U OWUONIMOTEKM JJisi TEONMPOCTPAHCTBEHHOTO aHAJM3a,



BU3yanu3aluu U rpaguentHoro oOyctunra (Python, GeoPandas, Plotly, CatBoost,
SHAP).

[TpoToTunupoBanue uHTEpPeiicoB — GpeiiMBOpKU 1jIs1 OBICTPOTO CO3aHUs
PEaKTUBHBIX BEO-TIpHiIoKeHUM 1 nHTerparn ML-moneneit (Streamlit, Dash).

Pabora ¢ APl u cerssMu — OTKpbHIThIC IUTAT(HOPMBI IJISI TECTUPOBAHUSA,
MOKHUPOBaHUS U BaJIHJAIMH JCKIApaTUBHBIX ceTeBbIX KoHTpakToB (Hoppscotch,
Swagger Ul).

CYB]/] u mpocTpaHCTBEHHBIC aHHBIC — PEIAIMOHHBIE 0a3bl TAaHHBIX W3
peectpa [1O PD ¢ pacimupenusimu 11t paboThI ¢ TEOMETPUSIMH U CUCTEMBI JIS in-
memory katmpoBanus (Postgres Pro, PostGIS, Redis).

BepcuonnpoBanue JaHHBIX U KOJAA — pacHpeesIeHHbIE CUCTEMbI KOHTPOJIS
BepCUl I KoJia ¥ TshKebix OuHapHbix apredakroB (Git, DVC).

Konrelinepuzanus — miaatdopmbl sl BupTyanusanuu Ha ypoBHe OC u
AMYJISIIIMM MUKpocepBUCHOU apxuTekTypsl (Docker, Docker Compose).

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOU it
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

VueOHbIe AyIuTOpun i IIPOBCACHUA y‘lC6HBIX SaHHTHﬁ, OCHAIIICHHBIC
KOMHBI-OTGpHOﬁ TEXHUKOM U Ha60paMI/I ACMOHCTPAIIMOHHOI'O O60pYIIOBaHPIH.

I[JIH Ha60paTOpHBIX 3aHATUN — HaJIW4ue IICPCOHAJIBHBIX KOMIIBIOTCPOB
BBIYHCJINTCIBHOI'O KJIacca.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3ayer B 5 cemecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OrneHOYHBIE MaTepUaNIbl, IPUMEHSIEMbIE TIPU MPOBEACHUH TPOMEKYTOUHOM
aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

CTapUIMii IpernoaBaTelb Kadenpsl
«IudpoBble TEXHOJIOTUN YIPABICHUS
TPAHCIIOPTHBIMU MTPOIIECCAMI)

CoracoBaHo:

3aenyrommii kadeapon LITYTII

[Ipencenarens yueOHO-METOUUECKOM
KOMHUCCHU

N.C. PazxxuBaiikua

B.E. HyroBuu

H.A. AunpusinoBa



