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«Pa3paboTka u peaauzanms pemeHuii HaV4YHbIX JaHHLIX B AZure»
(DP-100T01 Designing and Implementing a Data Science Solution on Azure)
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Onucanue 00pazoeamevHOU NPOZPAMMbL

Hacrosiimast oOpasoBarenbHasi nporpamMa mnoBbilieHust kBamupukanun (manee — I[lporpamma)
pa3paboTaHa B COOTBETCTBUU C:

1. ®depepanbHbM 3ak0HOM 0T 29 nekadps 2012r. N 27303 «O06 obpasoBanun B Poccuiickoit
Oenepauum»

2. Tlpukazom MunHoOpHayku Poccun ot 1 mroast 2013r. N 499 ©6 yreepxkaenuu Ilopsinka
opraHuzalid W OCYULIECTBJIEHHUS 00pa3oBaTeNbHOW AEATENBHOCTH MO JOMOJHUTEIbHBIM
npodeccruoHalbHBIM MPOrpamMmMam»

3. VYcrasom HOUY JIITO V11 «CeteBast Akagemusi»

Ctpyktypa [IporpamMmMbl BKJIOUAeT LIeNH, MJIaHUpYeMble pe3ylbTaThbl 00yueHHus, y4eOHbIH MuaH,
KaJeHAapHbIi yueOHbli rpaduk, pabouyto nporpammy, OpraH13allMOHHO-TeIarornYecKre yCaoBus,
(dopMBbI aTTecTaly U OLEHOUHBIE MaTEepUabI.

Heau [IporpamMmmMbl copepkaT omnucaHWe LENEBOW ayauTOpuH, Liened oO0yuyeHUs M HeoOXOAUMBIX
HavyallbHbIX 3HAHWI U HaBBIKOB ClyLIATeNe.

IInanupyembie pe3yabTaThl OOy4eHHs TMpEACTaBlIeHbl B BHUJAE MepeuHs MpodeccHOHaNbHBIX
KOMIETEHLIMI B paMKax uMetolleiics kanupukauuu (C OTCHUIKOW K TMpodeccHOHaTbHOMY
CTaH/IapTy), KAUECTBEHHOE M3MEHEHHE KOTOPBIX OCYILECTBIIACTCS B pe3ysibTare 00yueHus .

Y4eOHBIH MJIAaH ONpeaeiseT MepeyeHb, TPYJOEMKOCTh, MOCIEN0BATENBHOCTE U paclpeaeieHne
MOJyJIeH, UHBIX BUJIOB yUeOHOMH AeATeNbHOCTH o0yuatomuxcs 1 popMbl aTTecTallly.

KanennapHblii y4eOHbIH rpadguk onpejesseT OCHOBHbIE NapaMeTpbl yu4eOHOro mpouecca mnpu
opraHuzalMy 3aHATHH Mo ocBoeHMIO Hacrtosieil [Iporpammbl, Bkitouas ¢(opmbl 00y4eHH,
pacnucaHue 3aHATUI OYHBIX IPYIII U T.I1.

PaGouasi mporpamMma pacKpbiBaeT PEKOMEHIYEMYIO MOC/IE0BATEIbHOCTh HM3YYeHHs pa3fesioB
(Momyneii).

OmnucaHue OpraHU3alMOHHO-NIEJArOrM4ecKuX ycjaoBui peanusauuu [lporpammbl omnpenenser
opraHu3alMoHHble U Metoaumyeckue TpeboBanus HOYUY IO VI[ «CereBas Axagemusi» K
OpraHM3alMy U nposeneHnto o0yuenus no IIporpamme.

@opmbl aTTECTALMH H OLICHOYHbIe MaTepHAaJIbl ONpeAesIOT GOPMBbI TPOBEAECHUS IPOMEKYTOUHOM
1 uToroBoi arrectauuu no [Iporpamme u popmy yue6GHO-METOIMUECKUX MAaTEPUAIOB, HEOOXOAUMBIX
JUIsl IPOBEJICHUS YKA3aHHBIX BUJIOB aTTECTaLUU.



I]enu npocpammot

Hannas [IporpamMma npeaHa3zHayeHa ajs:

i AHAJIUTUKOB JAaHHBIX, JKEJTAOMNUX HAYUYUTCA o6yanL W pa3zBEPTLIBATH MOJC/IM MAIIMHHOTO
oOyueHus;

+  TIOATOTOBKH K cepTudukaunoHHomy sk3ameny DP-100: «Designing and Implementing a Data
Science Solution on Azure» HoBoi#t ceptudukaunu Microsoft - Microsoft Certified: Azure
Data Scientist Associate.

Heablo o0yueHust sBasiercs (opmupoBaHue y cliyliareiell 3HaHUIl M HaBBIKOB B 00JacTH
NpPOEKTUPOBAHUS pPELIeHUH HAYYHBIX JaHHBIX, pa3paboTKH, 0O0yueHHs U pa3BepThIBaHUS pelIeHU
MalIMHHOTO 00Y4eHHUs, a TAK)Ke UCTIOb30BaHUe CiIy)K0 AZUrecBsi3aHHBIX ¢ MAIMHHBIMU JAaHHBIMU.

Jlnsa usyyenus nanHoii [lporpammsl pekomeHnyerces 00J1aaarh CleAyOIUMY 3HAHUSIMU U HaBBIKAMU:
« OcHoBbl Azure.

i [Tonumanue HaYUYHBbIX JaHHBIX, MOATOTOBKU JAaHHBIX, O6y'-IeHI/IH Mo,ueneﬁ, OLECHKHU Mo,ueneﬁ.
« 3uanue Pythonu ucnosb3oBanue oubamnotex: pandas, scikit-learn, matplotlib, and seaborn.



IInanupyemoie pe3yromamol 00yueHun

Peanuszauust IlporpaMMbl HampaBiieHa Ha TOBBIIIEHHE MPO(ECcCHOHAIBHOTO YPOBHS B pamKax
uMerolelicss  KBanudukauuu, omnpeaeiseMoil  npodeccuoHanbHbIMM - cTaHgaptamu  «06.026
CucTeMHBI aAMUHUCTPATOpP HWH(POPMALMOHHO-KOMMYHHKAILIMOHHBIX CHUCTEM», YTBEpP)KJICHHBIM
[Tpukazom Muntpyaa Poccum ot 05.10.2015 N 684 "O06 yrBepxaeHuu npodheccuoHasIbHOrO
cranjapTa "CucTeMHbIi aAMUHUCTPATOP UH(OPMALIMOHHO-KOMMYHHUKaLIMOHHBIX cucteM” n «06.001
[MporpammucT», yrBepxaeHHbM [Ipukasom Muntpyna Poccun ot 18.11.2013 N 679 (pexn. ot
12.12.2016) O6 yrBepxaeHuu npodeccuoHanbHoro cranaapta "[Iporpammuct”.

Pesynbratamu o0yuenus no [IporpaMme cTaHyT 3HaHUS U YMEHMs, COOTBETCTBYIOLIUE CIIELYIOLIUM
000011IeHHBIM TPYAOBBIM (YHKLMAM yKa3aHHbIX NPO(eCcCHOHAIbHBIX CTaHapTOB!

«  AJIMUHHMCTPUPOBAaHUE CUCTEMHOrO MPOrpaMMHOro obecrnedyeHrus HHPOKOMMYHHUKALIMOHHOM
CUCTEMbI OpraHu3alvu.

« PazpaboTka 1 oTnazika NporpaMMHOro KoJa.

« [IpoBepka paboTocniocoOHOCTH U pedaKTOPUHT KOJa MPOrpaMMHOT0 00ecreveHusl.

« MHurerpaums nporpaMMHBIX MOJyJed M KOMIOHEHT M Bepu(UKalus BbIMYCKOB
NPOrpaMMHOTO MPOAYKTA.

« Pa3paborka TpeGoBaHMIi M TPOSKTUPOBAHKE MTPOrPAMMHOTO 00eCeUeHHsI.

CoBeplueHCTBYeMble KOMMETEHLMH B COOTBETCTBUU C TPYJOBbIMU (PyHKLMAMU NPodeccCHoHaNIbHBIX
CTaH/apTOB!

Komnerennus Coaep:kaHue KOMIETEHIIUH Kon
TpynoBbie GpyHKIMN
AJIMUHUCTPUPOBAHKE A IMUHMCTpUpOBaHKE (DaliIOBBIX CUCTEM F/03.7
CHCTEMHOTO OneHKa KpUTUYHOCTH BOBHUKHOBEHUS MHLIMJCHTOB 115 F/04.7
NporpaMMHOTO CHUCTEMHOTO MPOrpaMMHOT0 00ecreyeH!s
obecneyeHuns Peanu3zauus perinameHToB oOecrneyeHus F/05.7

MH(POKOMMYHUKALIMOHHO | MH(OPMAILMOHHON GE30MACHOCTH CHCTEMHOTO
il cMCTeMBI OpraHu3alyy | porpaMMHOro obecreveHnst HHHOKOMMYHHUKALIMOHHOM
CHCTEMbI OpraHU3alUu

PazpaboTka u dopmanuzanys U aaropuTMH3alKs noctapieHHbIX 3amad | A/01.3
oTJajKa Hanucanue nporpaMMHOro Koja ¢ UCMoJIb30BaHUEM A/02.3
NpOrpaMMHOro Koja A3BIKOB MPOrpaMMHUpPOBaHUS, ONIpeieIeHUs 1

MaHMITYJTMPOBAHUS TaHHBIMU

OdopmiieHre NporpaMMHOT0 KO/ia B COOTBETCTBHHU C A/03.3

YCTaHOBJIEHHBIMU TPeOOBaHUAMHU

[IpoBepka 1 oTJ1aIka NPOrpaMMHOr0 Koja A/05.3
[TpoBepka PazpaboTka npoueayp nposepku padorocnocoonoctu u | B/01.4
paboTOCIIOCOOHOCTH U M3MepeHHs XapaKTepUCTUK MPOrpaMMHOro odecneyeHus
pedakTopuHT Ko/ Pa3paboTka TecToBBIX HAOOPOB AAHHBIX B/02.4
POrpaMMHOTO
obecrneyeHus [IpoBepka paboTOCNIOCOOHOCTH MPOrPaMMHOI0 B/03.4

o0ecneyeHus

PedakropuHr v onTUMuU3alKs NPOrpaMMHOro Kojia B/04.4




NporpaMMHOTO
olecrieueHus

WuTerpauus Pa3paboTka npoueayp MHTErpauuy NporpaMmMHbIX C/01.5
NPOrpaMMHBIX MOJYJIEH | MOLYJIEeH

1 KOMIIOHEHT U Ocy1ecTBiieHHe MHTErpaly MporpaMMHbIX Moayneit u | C/02.5
BepU(UKaLMs BBITYCKOB | KOMIOHEHT U Bepr(pUKaIMU BBIMTYCKOB MPOrPaMMHOTO
NPOrpaMMHOTrO MPOJYKTa | MPOAYKTa

Paspabotka TpeGoBaHuii | AHanu3 TpeOOoBaHUIi K MPOrpaMMHOMY 00€CreUeHHI0 D/01.6
Y MPOEKTUPOBAHUE [IpoekTHpoBaHe MPOrpaMMHOro obecreueHus D/03.6

ITocne 06yquI/m CJIymiaTrejib CMOXET.

* MUcnonnzoBars Azure Notebooks.

* PeructpupoBats u pa3BeptbiBaTh Mojenu AML.

*  ABTOMaTM3UpPOBATh MALIUHHOE O0yUYEHHE.

*  BbINOJHATL MOHUTOPUHT U YIIPAaBIEHHUE MOAEISIMU MAlLMHHOTO 00yUYEeHHUS.




Yueonwiii nnan

VueOnblii miaH Ilporpammbl onpenenser nepeyeHb, TPYAOEMKOCTb, IOCIEA0BATEIbHOCTh U
pacrpenesieHe MoiyJiei, MHbIX BUJOB yUeOHO AeATeIbHOCTH 00yydaroLuxcs U (opMbl aTTECTALUH.

Ne HaumeHoBaHue pa3aesioB Bcero, B Tom uncie ®opma
n/m (Momy.eii) yac | Jlekunu | [paktnyeckune aTTecTalnuu
3aHSATHS

1 Pabora ¢ HayuHbIMM JaHHBIMU B 4 4 ) Onpoc

" | Azure
Pabora ¢ HayuHbIMM JaHHBIMU Onpoc,

2. | npu nomolu ciyx0sl Azure 6 4 2 NPaKTUYECKUE
Machine Learning 3aHATHS
ABTOMaTH3aLMs MallIMHHOTO Onpoc,

3. | oOyuenus B ciyxb6e Azure 6 3 3 NpaKkTUYECKUe
Machine Learning 3aHIATHS
VYnpaBneHue 1 MOHUTOPUHT Onpoc,

4. | Mmojeneii MalIMHHOTO O0OYYeHHUs B 6 3 3 NpakTUYECKHUE
cnyxx6e Azure Machine Learning 3aHATHS

5. | UTorosas arrecrauus 2 - 2 TectupoBaHue
Hroro: 24 14 10

Honyckaercs (opMupoBaHHE WHAMBUAYaTbHOrO Y4YeOHOTO TulaHa A KaXKIOro ciyluatens B
npenenax ocauBaemoii [Iporpammel B mopsiike, ycraHoBieHHOM [lonoxeHuem o6 opraHuzauuu
obpazoBarensHoro npouecca B HOUY JIIO VI «CeteBas Akanemusi».




Kanenoapmuoiii yueonotit cpagux

VY4eOHbIi roJ; KpYriaoroanyHoe o0yyeHue.

[TponomxurensHocTh [Iporpammbl: 24 akageMUUeCKUX 4acoB.

®opma opraHuzauuu 00pa3oBaTENBLHOTO TpoLecca: OvHas, OYHO-3a0uHas (BeuepHsis) W 3a0vHast
(dopMbl 00yUeHHUs, B TOM UHUCIIEe, C MPUMEHEHUEM JUCTaHLIMOHHBIX 00pa30oBaTeIbHbBIX TEXHONOTUH 1
JIEKTPOHHOTO 00Y4EHMS.

CmeHHOCTD 3aHATHi (pu 04HOM Popme oOydeHus): | cmeHa.

KonnuecTBo yueOHbIX JHEH B HEJEIO MPU OUHOM 00y4YeHUH: 3 AHS.

Hauano yueOHbIx 3anatuii: 9.30

OxoHuaHue yueOHbIX 3aHsaThii: 17.00

[TponomkurensHocTh ypoka: 45MunHyT (1 akanemuueckuii yac).

[MpomomxurenbHOCTL nepeMeH: 15 MuHyT, nepepbiB Ha 06eq — 60MUHYT.

Pacniucanue 3aHATHI 7151 OUHBIX rpymni:

Ne ypoka Bpems
KoHkpeTHblii  feHb  Henenau | 1-2 09:30 - 11:00
COIJIaCOBBIBAETCA BO  BpeMs | 3.4 11:15 - 12:45
y4eGHoro mpouecca 5-6 13:45 - 15:15

7-8 15:30 - 17:00




Paoouaa npozpamma

Moayas 1. PaGoTa ¢ Hay4HbIMHU JaHHBIMHU B AZUr €.
* BaeneHue B 00pabOTKy HaAy4YHBIX JaHHBIX.
* O030p napamMeTpoB HAyUHbIX JJaHHBIX B AZUre.
* Bgenenne B Azure Notebooks.

Moayasb 2: PaGoTa ¢ HayYHbIMU JaHHBIMHU HPU OMoIH cJy:k061 Azure Machine Lear ning.
* Bsenenue B ciyx0y Azure Machine Learning (AML).
* Peructpauus u pa3zsepteiBanue Mojenu ML B ciyx0e AML.

Moayab 3 ABTOMaTH3aMsI MAIIHHHOrO 00y4eHust B cayskoe Azure M achine L earning.
* ABToMaTu3auus BbIOOpaA MOJEIN MAIIMHHOTO OOYUEHHMS.
* ABTroMmaTH3alus HacTpoiiku runepnapamerpa B HyperDrive.

Moayasb 4. YnpasJjieHHe H MOHUTOPHHT MojieJiell MallIMHHOro o0yueHHus1 B ciry:k0e Azure
M achine L ear ning.

* VnpaBiieHHE U MOHUTOPUHT MOJEJIe MAalIMHHOTO 00YyYEeHUSI.



Opzanuzayuonno-nedazozuueckue yciosus peanusayuu Ipozpammot

[Tpu peanuzauuu [Iporpammbl npumMensieTcs: opMa opraHuzauu o0pa3oBaTeIbHON AesITebHOCTH,
OCHOBaHHas Ha MOYJIbHOM MPUHIIMIIE PEICTABICHUS COJIepKaHus 00pa3oBaTeNbHON MPOrpaMMBbl U
MOCTPOEHUsI yUeOHBIX TUIAHOB, MCIMOJIb30BAHUU Pa3MUYHBIX 00pa30BaTeNbHBIX TEXHOJOTUH, B TOM
quclie TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHI U JIEKTPOHHOTO 00yUEHHUSI.

OpraHu3alMoHHbIe YCIOBHS peaiu3aliid NporpaMmbl B pa3HbIX Gopmax o0yueHus: peryaupyroTcs
CJIeIYIOIIUMU JIOKATbHBIMU HOPMAaTUBHBIMU aKTaMU:
* [lonoxenune o0 opranuzaumu odOpasoBarenbHoro npouecca B HOUY IO VI «Cereas
Akanemus».
e [lonoxenue o TmOpsAaKE TMPUMEHEHHUS BJEKTPOHHOTO OOYyYeHHUs, JUCTAHLIMOHHBIX
obpazoBarenbHbIX TexHoJoruit B HOUY MO V1] «CeteBas Akanemusi».

VYuyebHble MaTepuaisl no [Iporpamme BKItOUYatoOT: pabouyro NporpaMMy, pa3iaTouHble MaTepualbl Mo
Kypcy, METOJMUYECKHE MaTepuasbl 1Mo Kypcy, JaHHble NPUMEPOB MO Kypcy. YueOHoe nmocoOue o
[Iporpamme BblJaeTcs ciaymiatensiM B OyMa)XxHOM WM 3JI€KTPOHHOM BUJIE B 3aBUCUMOCTH OT (OPMBI
o0ydeHust B nopsiake, yctaHoBieHHOM [lonoxenuem o 6ubauoreke B HOUY JIIIO VI «CeteBas
AKagemusi».

3ansaTusa no Ilporpamme npoBoAasTCs MpenogaBaTeisMu, MpeIBapUTeIbHO MOATBEPIUBIINMH CBOIO
kBanudukauuo. B uucne 06a3oBbIX TpeOoBaHMU KO BceM TMpernoAaBartensiMm — TpeOoBaHUe
00513aTeNILHOrO MPOXO0XKIACHUS MporpaMmbl «AHjaparorvka. DpQeKTruBHOe 00yueHHe B3pOCIbIX» B
¢dopme yuebHOro Kypcea v poOHOI JIEKIIMH, a TAKXKe CIa4l TEXHUUECKUX CepPTU(UKALIMOHHBIX TECTOB
M0 MPOAYKTY WM TEXHOJIOTHH, pacCMaTpUBaeMbIM B Kypce.



djoprl ammecmayuu U OUCHOYHblEe Mmamepuaivl

OcBoenue [IporpaMmbl conpoBoxaaeTcsi MPOMEKYTOUHOM aTTecTanueil odyvaromuxcs B popmax,
OfpeieIeHHbIX y4eOHBbIM IUIAaHOM, U B MOpsijike, ycTaHoBieHHOM [lonoxkeHuem o0 opraHuzauuu
obpazosarensHoro npouecca B HOUY JII10 VI «CeteBas Akanemusi».

Ocgoenue [Iporpammbl 3aBepinaeTcsi UTOrOBOH aTTecTanueit ooyuatrommxcs B opme, onpeieeHHO
yueOHBIM TJIaHOM, U B Mopsjke, ycraHoBIeHHOM [losoxkeHrem o6 opranuzaluy o0pa3oBaTesbHOrO
npouecca B HOUY NI10 VI «CeteBas AkaneMus».

CaywaTensm, ycHelHO OCBOMBIIMM COOTBETCTBYMOLLYIO [lporpammy W mnpomiemiuM HTOrOBYIO
aTTeCTallMIO, BbIIAETCs yIOCTOBEPEHUE O MOBbIIIEHUH KBaIU(UKaLUK Ha OJ1aHKe, oOpazel KOToporo
CaMOCTOSITEJIbHO YCTaHABIMBAETCS OpraHu3aLei.

CJ'[yIJ.IaTeIIHM, HE npomeamum WTOrOBOM arTecTaluyu WU MNOJYYMBIIMM Ha WTOrOBOM aTTrecTauuu
HCYAOBJICTBOPUTCJIbHLIC PE3YJIbTAaThbl, a TAaKXKE JIMLaM, OCBOMBLIMM 4YaCTb HpOFpaMMBI u (I/IJ'II/I)
OTYUCJICHHBIM M3 OpraHusalMy, BbIAACTCA CIIpaBKa 00 06y‘leHI/II/I WK O MEpruoae O6y‘leHI/IH no
06p213]_[y, CaMOCTOATCJIbHO YCTaHAaBJIMBAEMOMY OpFaHHSaHHCﬁ.

OuleHOUHBIE MaTepualbl 1JI1 TPOMEXKYTOUHOU aTTtecTauuu mno [Iporpamme paspabaThiBalOTCsS B
dopme n1abopaTopHBIX pabOT U/MITK KOHTPOJILHBIX BOIPOCOB MOCIIE U3YUYSHHUS KaXI0TO MOJLYJISI.

OtuleHOUHBIE MaTepuasbl A5 UTOroBoi aTrectauuu no [Iporpamme paspadarteiBatotcs B popme Tecra.

KOHTpOJ'IBHBIe 3aJlaHus W BOIIPOCHI JI1 OUCHKH 3HAHUHA M HaBBIKOB cnymaTeneﬁ 3aJal0TCa U
BBITTOJIHAKOTCA B CICAYHOHIUX o0acTax:

* O030p napamMeTpoB HayYHbIX JaHHbIX B AZUre.

* Bgenenue B Azure Notebooks.

* Pabora ¢ Hay4HBIMU JaHHBIMU TIpW oMo1lK ciyk0el Azure Machine Learning.
Beenenue B cinyx0y Azure Machine Learning (AML)Peructpanus v pa3BepThiBaHHE
mozaenu ML B ciy:x6e AML.

* ABTOMAaTH3alMs BEIOOpA MOJIENM MALLIMHHOTO O0YYeHHUS.

* ABromaTH3alus HacTpoiiku runepnapamerpa B HyperDrive.

* VmpaBieHre 1 MOHUTOPUHT MOJieiell MallIMHHOTO 00Yy4eHUs
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