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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

1.1. Heap peanuszanuu NporpaMmsl
CoBepIICHCTBOBAaHHE M IIOJYYEHHE HOBBIX KOMIIETCHIMH B OOJIACTH YHpPaBJICHUS
NPOM3BOJICTBEHHBIMH ~ IPOIECCAaMH, HEOOXOAMMBIX ISl TMOBBIIECHUA  APPEKTUBHOCTH
npodecCHOHATBHON AEATEILHOCTH CIICIHATUCTOB!
- cIocOOHOCTH K aHAJN3Y, MOACITUPOBAHUIO U BU3yaTH3alMU JAHHBIX JUISI ONITUMHU3AINH
¥ KOHTPOJIS OM3HEC-TIPOLIECCOB C MCIOIb30BAHUEM COBPEMEHHOTO MHCTPYMEHTAPHS aHATHTHKH
JTAHHBIX.

1.2. [Inanupyemble pe3yabTaTbl 00y4eHHS
CrnyiaTelnpb JOHKEH 3HATh:

— OCHOBBI MaTeMaTHYECKOW CTATUCTHKH M TEOPHU BEPOSITHOCTEH: 0a30BbIC MOHSITHUS
(BbIOOpKA, reHepaibHasi COBOKYIIHOCTb, pacIpeleleHHe); Mepbl LEHTPaIbHOW TEHICHIMH U
pa3bpoca (cpeaHee, MeauaHa, JUCIEPCUs, CTaHAAPTHOE OTKJIOHEHWE); MPUHLMUIBI IIPOBEPKU
CTAaTHUCTUYECKUX TUIOTE3 (HyJeBas U allbTepHATUBHAS THIIOTE3bI, p-value, ypoBeHb 3HAYMMOCTH );
OCHOBHBIE pacripeenaeHus (HopManbHoe, OuHOMHUaIbHOE, [lyaccoHa); MeToabl KOpPEIILHOHHOIO
U PETrPECCHOHHOTO aHAIIM3A.

— S3pik SQL m mpuHOMIBI paboTHl C PENIUOHHBIMU 0Oa3aMH JAaHHBIX: CHHTAKCHC
OCHOBHBIX OIEPATOPOB; THUIBI JAaHHBIX W WX MpeoOpa3oBaHWE; MEXaHHM3MBI (DHUIbTpAIHH;
arperaliis ¥ TPYNIHUPOBKA; OObEIUHEHUE MJAHHBIX; TOJ3AMpPOCHl M KOPpEIHUpOBaHHBIC
MO13aIIPOCHl; OKOHHBIE (PYHKINH; IPUHIIUAIIBI ONITUMH3AIMH 3aIIPOCOB.

— S3pix Python st ananu3a qaHHBIX: 0230BBIM CHHTAKCHC, TUIIBI JAHHBIX, YIIPABIISIOIINE
KOHCTPYKIUU (YyCIIOBUS, LIUKIBI); pabota ¢ GyHKIUSAMU; OMONMMOTEKH IS aHaidu3a JaHHBIX;
WHCTPYMEHTHl BU3YaIM3allMM, METOABbl OYUCTKH U MpenoOpaboTKu JaHHBIX (00paboTka
MPOIYCKOB, AyOJIMKaToB, mnpeoOpa3zoBaHue (opmaroB); TexHuku pacu€éta Mmetpuk u KPI;
peanu3anys OKOHHBIX M CKOJIB3SIIuX pacyéToB B Pandas.

— MeTto/1bI IPOIYKTOBOM aHAMUTHKU: KitodeBble MeTpuku npoaykra (CAC, LTV, Churn,
Retention, NPS, ARPU); mocrpoeHre W HMHTEPIPETALMS BOPOHKH MPOJAXK; IPHHIIUIIBL
npuopuruszanuu runote3 (HADI, ICE-ckopunr); nu3aiin u ananusz A/B-tectoB (pa3mep BHIOOPKH,
JUINTENILHOCTh, KPUTEPUH yCIIeXa); MeTO bl cerMeHTanuu noas3oBarenei (RFM, kinacrepuzanus).

— IMomxompl K BU3yanM3allMM JaHHBIX M IIOCTPOCHUIO JamOOpIOB: TMPHHIUIIBI
BOCHpUATHS UH(OpMaMK U BeIOOpa Tuma rpaduka; cTpykTypa u joruka namoopna (Dashboard
Canvas); pabora ¢ Bl-cucremamu (Ha mpumepe Datalens): moakiIroueHHe K JaHHBIM, CO3JIaHUC
BU3YAJIU3allii, MHTEPAKTUBHBIX JJIEMEHTOB; JIydIIHe MPAKTHKH odopmieHus rpadukoB u
BEPCTKHU; PacUETHBIE OIS U AMHAMUYECKUE (PUIIBTPHI.

— Metoapl cOopa W aHanM3a JAHHBIX: TEXHUKH cOopa wHbOpmaiuu (HAOIIOIEHUE,
XPOHOMETpaXX, HMHTEPBBIO, AHKETHPOBAaHUE, AHAJIM3 JTOKYMEHTOB); IOAXOJbI K OYHCTKE H
TpaHc(hopMallMK JTaHHBIX («TPS3HBIE JAHHBIE»: MPOIYCKH, JyOJIMKaThl, aHOMAJIMH); CHOCOOBI
NPOBEPKH KauecTBa NAaHHBIX (BaJHIAIM, BEPUPHUKAIIHS); aITOPUTMBI ITOUCKA 3aKOHOMEPHOCTEH
Y aHOMAJIUH.

— OCHOBBI TPOIIECCHOTO YNPABICHUS U AHAIUTUKU OW3HEC-TIPOLIECCOB: MOHSITHE
Ou3Hec-mpoliecca U ero KOMIOHEHTOB; MeToAbl MozaenupoBanus nporueccoB (BPMN, IDEF);
IOPUHIUIBI JIEKOMIIO3UIIUH TPOLIECCOB; CBA3b i€ OpraHu3alluy C MOKa3aTeIsIMH MPOLECCOB;
nonxosl K onenke 3¢ dexruBHocTH nponeccoB (KPI, SLAs); ocHOBBI ynpaBieHus: puckamu B
npoiieccax; crnocoObl GOpMyTUPOBKU BBIBOJOB M PEKOMEHAALIMI Ha s3bIKe Ou3Heca.

Cnymarens JOJIKEH yMeTh:
— W3Bnekath, 00pabaTbiBaTh W aHAIM3WPOBATh JaHHBIE C HCMOJb30BaHHeM SQL wu
Python;
— IlpoBepsTh cTaTUCTUYECKHUE TUIIOTE3bl U HUHTEPIPETUPOBATH PE3YIbTATHI;



[TpoBoauTh A/B-TecThl 1 oLIeHUBATH UX 3 (HEKTUBHOCTH;

— BusyanusupoBaTh TaHHBIE U CO3/1aBaTh HHTEPAKTUBHBIC TalIOOPIb;

— IIpuMeHSTh METOIBI IPOIIECCHOTO YITPABICHHUS IS OIITUMHU3AIMH OM3HEC-TIPOIIECCOB;
PabGoTaTh B KOMaH/Ie ¢ UCIIOJIb30BAHUEM CUCTEM KOHTpPOJIA Bepeuii (Git).

— JIOHOCUTH aHATMTUYECKUE BHIBOJIBI /IO OM3HEC-ayIUTOPUU B TIOHATHOH (popme.

CrnywaTens J0DKEH 00J1a3aTh NPO(ecCHOHATbHBIMI KOMIIETCHIIUSIMU:

— CnocoOHocTh K cOOpY, MOJETUPOBAHUIO M BU3yalbHOMY aHAJIM3Y JAHHBIX O XOJ€ U
pe3yibTaTtaXx Kpocc-(QpYHKIMOHAIBHBIX MPOLIECCOB OpPraHU3alMM € MCIIOJIb30BaHUEM
COBPEMEHHOT'0 HHCTPYMEHTApUs aHAJUTUKH JAaHHBIX (YPOBEHb KBATU(HUKAIIH 6).

— CnocoOHocTh K pa3pa0OTKe W BHEAPEHHIO BHU3YallbHBIX MHCTPYMEHTOB KOHTPOJIA M
aHaIM3a I CUCTEMBI IIPOLIECCHOTO  YIPaBJIEHUsS OpraHu3auuud  (ypoBEHb
KBaTHUKAIKH 7).

1.3. TpeOoBaHuUs K YPOBHIO NOATOTOBKH CJIyHIATEJIs

Caymiarenu, UMEIOIIUE BBICIIEE WIN CpeHee MpodeccHoHalibHOe 00pa30BaHUe, a TaKKe
HOJTy4aroIKe BhICIICE HITH CpeHee NMPodecCHOHAIbHOE 00pa3oBaHMe.

1.4. YcnoBus st nostydeHusi 00pa3oBaHusi 00y4arIMMHMCS ¢ OTPAHMYCHHBIMU
BO3MOKHOCTSIMU 310poBbsi (OB3), nuBasmaamm.

Peanuzamuss nporpammsl ans s ¢ OB3 mpoBoauTcss Ha OcHOBaHUE cTathbul 79
®depnepanbHOro 3akoHa ot 29.12.2012 Ne273-Dd3 «O6 obpazoBannu B Poccuiickoii deneparumny,
a TakXKe APYruX JEeHCTBYIOMIUX HOPMATUBHBIX aKTOB.

1.5. Ilporpamma pa3paéorana B cooTBeTCcTBHH C [loyioxkeHneM o mopsike pa3paboTKu u
YTBEPKACHUSI TOTIOTHUTEIbHBIX MpodeccruonanbHbiX nporpamm B HHOY BO «TY YI'MK».

[Iporpamma pazpaboTaHa C y4eToM HpOQecCHOHATBHOrO cranmapra «CHemuaimcT o
MIPOLIECCHOMY YIIPABIECHUIO», YTBEPKJIECHHOIO MpUKa3oM MHUHHCTEPCTBA TPyAa U COLMAIbHOU
3amuthl PO ot 17 anpenst 2018 r. N 1248H.

1.6. lokyMeHTBI 0 KBaJIN(PUKAIUT

JlunaMm, ycHemHo MpOIICAIIMM MTOTOBYIO aTTECTAlMI0 IO MPOrpaMMe MOBBIIICHUS
KBaJTM(DUKAIIMH, BBITAETCS YIOCTOBEPCHHE O MOBBIIICHUN KBATU(UKAIINH.

Jlunam, He MPOIIE UM UTOTOBYIO aTTECTALIMIO HIIH MOTYYUBIIMM Ha UTOTOBOM aTTeCTaIlluu
HEY/IOBJIETBOPUTEIIbHBIC PE3YJbTAThl, a TAKXKe JIMI[aM, OCBOUBIIUM 4YacTh JOMOJHHUTEIbHON
npodecCHoHaNbHOM TPOrpaMMBbl U (WJIM) OTYHCIEHHBIM M3 OpPTaHU3allud, BBIIAETCS CIpaBKa 00
00y4eHHHU WIH O MEepuojie 00yUeHUs.

[Ipy ocBOGHMH JOMONHUTEIBHOW TPO(ECCHOHATBLHOW MPOrpaMMbl - MPOTPAMMBI
MOBBIMICHUST KBAIM(PUKAIMKA TMapauIeIbHO C TOJYYEHHEM CpeIHEero NpodecCHOHaTbHOTO
o0Opa3oBaHus U (WJIM) BBICIIETO0 OOpa30BaHMs YAOCTOBEPEHHE O MOBBINICHUU KBATH(PUKAIIUU
BBIZIACTCSI OJHOBPEMEHHO C MOJYYEHHEM COOTBETCTBYIOIIETO JOKYMEHTa 00 oOpa3oBaHUM U O
KBaJTU(DUKALIHH.



2. COAEP) KAHUE IMPOI'PAMMBbI
2.1 Y4eOHO-TeMaTHYECKHI TIaH
Y4eOHO-TeMaTHYeCKHi I1aH mpeacTasieH B Tabmure 2.1
Tabmuma 2.1 — YueOubli mian

) o . [TpomexxyTodHas
§ g B TOM YHCIIE, Yac. Texymuii KOHTPOIB (IIIT.) aTTeCTAIHS
g o X CPC,
HaumenoBanue paznena § & :ﬂ npax. yac
2 § JICKITUH nabopar. SQHATHA, PK, PIP, KP KII 3auer OK3aMeH
= A paboThI CEMHUHAP pedepatsr
bl
1 2 3 4 5 6 7 8 9 10 11 12
1 Pabota ¢ manaeiMEu 1 SQL 48 48 0 0 0 48 0 0 0 0 0
Python myst ananutrku
2 (aBTOMaTHM3aIuMs aHaIM3a, 00paboTka | 72 72 0 0 0 72 0 0 0 0 0
Y BU3yaJIM3aIHs TAaHHBIX).
3 KonTpous Bepcwii (Git) 48 48 0 0 0 48 0 0 0 0 0
4 Teopus BeposTHOCTEH 48 48 0 0 0 48 0 0 0 0 0
5. Craructuka 72 72 0 0 72 0 0 0 0 0 0
6. IIponykroBast aHaIUTHKA U 56 56 0 0 0 56 0 0 0 0 0
A/B-TecTsl
7 Busyanu3zanus 1aHHBIX U 56 56 0 0 56 0
Bl-cucremsbl
Utoro 400 | 400 0 400 0 0 0 0
Hrorosas arrecranus 52 0 0 0 0 0 0 0 0 52 0
Bcero 452

OOyuenue B mpezenax OCBaMBAEMOM JOMOJHUTENBHOW NMPO(EeCcCHOHAIBHOW MPOrpaMMbl — MPOrpaMMbl MOBBIMIEHUS KBaTM(UKAIMU MOKET ObITh
pealn30BaHO 110 UHIUBUYaIbHOMY Y4€OHOMY IJIaHY U OCYILIECTBISATHCS B MOPsiJIKe, ycTaHOBIEeHHOM [lonoxennem 00 opraHu3auy U OCyIIeCTBICHUN
00pa3oBaTeNbHON AEATEIBHOCTH 110 IOMOIHUTENBHBIM IpodeccuonanbHbM porpammaM B HHOY BO «TY YI'MK».




2.2. IlpumepHbIi KaJleHJapHbIA yaeOHbIN Tpaduk

[Tepuon oOyuenus (qHwu,
nenemn)?

HanmenoBanme pasaciia

[TepBas-BTopas HeAes Pa6ota ¢ manubpiMu u SQL (Havano).

Bropas-uerBepTas Henens Pabota ¢ nanaeiMu 1 SQL (mponomkenue). Python mis ananutuku
(aBTOMaTH3aIMs aHaH3a, 00paboTKa M BU3yaIH3alns JaHHbIX)

YeThIpHAIIATAsT HEeJEIIs

[Iaras-mmecras Henens Kontpons Bepcuii (Git)
CenpMas-BochbMast HEJEIIS Teopust BepoaTHOCTEH
JeBsiTas-oquHHaAaTas CratucTHKa

Henens

JIBeHaquaras- [TponykToBas ananuTuka u A/B TecThl

[IeCTHAALATast He A

IIarnagnaras- Busyanusanus nanseix u BI-cuctemsl

CGMH&I{H&T&H HEACIIA HTorosas arrecTamus

D Tater 06ydenns GyyT onpeneneHsl B pacIUCAHUH 3aHATHIA IpH HAOOpe IPYIITBI Ha 00ydeHue

B ciydae peanmumzanmuu mporpamMmbl MOBBIIICHHS KBaTH(PHUKALKWU 110 WHIUBHIYaTbHOMY
y4eOHOMY IUIaHY COCTaBIISE€TCS MHAMBUIYAJIbHBIM KaJleHAAapHbIH y4eOHBIH rpaduk OCBOCHHS

IIPOrpaMMBI.

2.3. Pabouune mporpamMmsI pa3aeiioB

Ne, Conep:xxkanu | HaumenoBanue HaumMmeHnoBaHue Buapr CPC
HauMe e JIeKIMui J1a0opaTOPHBIX NMPaAKTHYECKUX (KOJIMYECTBO YaCOB)
HOBaH | (KOJIMYeECTB padot 3aHATHI NI

e 0 4acoB) (K0JIMYECTBO ceMHHApPOB
TeMbI 4acoB) (KOJINYECTBO YaCOB)

1 2 3 4 5

1 - Pabora ¢ nanabiMu u SQL (48)

11 - - -

Kak aHanutvku pabOTalOT C TaHHBIMU:
posib SQL B aHATUTUYIECKOM ITHKIIE;
apxXUTeKTypa 0a3 TaHHBIX: TAOJHUIIH,
CXEMBI, CBSI3H; )KU3HEHHBIHN UK JAHHBIX B
Kommanud. (6)

OcHoBbl SQL: onepaTopsl, THITEl JaHHBIX U
0a3oBble PyHKIINH.

SELECT, INSERT, UPDATE, DELETE.
Tuner ganssix (INT, VARCHAR, DATE,
BOOLEAN). Apudmerndeckue u
cTpokoBbie GyHKIHH. (6)

1.3 - - -

Ounptpanus qanaeix: WHERE,
orepaTopsl cpaBHeHUs; Jlornueckre
onepatopsl (AND/OR/NOT); Pabora ¢
NULL-3Hauernsmu. (6)

1.4 - - -

Arperanus u rpynmupoBKa JaHHbIX B SQL.
Arperatnsle pyakuun: COUNT, SUM,
AVG, MIN/MAX; GROUP BY, HAVING.
['pynimupoBKa 1Mo HecKoJIbKUM nosisiM. (6)




1.5

Oowenunenne nanapix: JOIN (INNER,
LEFT, RIGHT, FULL); UNION u
UNION ALL. IIpaktudeckue Keichl
o0beauHenus Tabnuil. (6)

1.6

[Tonzanpocsl: BioxkeHHbI€ 3aITpOCHI B
SELECT, FROM, WHERE;
KoppenupoBaHHEIE 1TO13aMPOCHI;
Onrumusanus yepes moa3anpockl. (6)

1.7

Oxonnbie pynkinun: PARTITION BY,
ORDER BY; ROW_NUMBER(), RANK(),
DENSE_RANK(); Pacuér HakonuTeTbHBIX
HTOTOB M CKOIB3AIINX cpeaHux. (6)

1.8

Onruvmzanus SQL-3amrpocoB: MpocTo o
cioxHoM: MIHAEKChI U uX BIUSHUE Ha
npousBoauTenbHocTh; EXPLAIN u ananus
11aHa 3anpoca; COBeTbI 110 YCKOPEHUIO
CIIO’KHBIX 3a1pocoB. (6)

2 - Python 1151 aHAIMTHKH (ABTOMATH3AIMsI AHAIN3A, 00pa60TKAa M BU3yaIu3anus 1aHHbIx) (72)

2.1

Hauano pa6otst B Python

Ycranoska Python, Jupyter Notebook.
basoBsie oneparyu, mepeMeHHbIE, THITHI
JaHHBIX. PaboTa ¢ MOAYJISIMH U TTAKETaMH.

(8)

2.2

Y cnoBuA U IIUKIIBI
If-elif-else; for, while; List comprehension,
generator expressions. (8)

2.3

Oynkiun: Co3aanue U BbI30B PYHKIIHIA;
AprymeHTsl, mapameTpsl, return; Lambda
¢dysxmmn. (8)

2.4

[lepBbie ananUTUYECKHUE 3a0aUH.
Urenue CSV/Excel/JSON (Pandas).
OuibTpanus, COPTUPOBKA,
MeperMEeHOBAHHE CTOJIOIIOB.
ITpocTeie pacy€Tpl Ha JaHHBIX. (8)

2.5

HccnenoBanne JaHHBIX U CO3JaHNE
metpuk: OnucarenbHas ctaTUCTHKa (Mean,
median, std, quantiles);

I'pynmmpoBka (groupby), arperais;
Cosznanne KPI u metpuk. (8)

2.6

[TpoiBUHYTEIE PACYETHI M BU3YAIIU3AIIHS:
bubmuorexu: NumPy, Matplotlib, Seaborn.
I'mcTorpammel, scatter plot, box plot.
TemoBsle KapThl, napHbie rpaduk. (8)

2.7

Peurenue npoayKToBBIX 3a7a4: AHAIU3
MOJIb30BaTEILCKOT0 TTOBEICHUS;, PacuéT
KOHBepcHid, retention, churn; CermeHTanus
JTAaHHBIX. (8)

2.8

OxoHHbIe QYHKIMN 1 HHTCPAKTUBHbBIC
rpaduku:

Rolling oxna B Pandas; Plotly mns
MHTEPAaKTHBHBIX BU3yalIU3aluii; AHUMAUH
Y JTUHAMUYECKUE THarpamMmmel. (8)

2.9

Pabota c rps3apiMu ganHbMEI: OOpaboTka
npomnyckos (fillna, dropna); Y nanenue
ny6nukatos; [IpeoOpazoBanue HopMaToB,




KOAMpOBOK; OUuCTKa TeKCTa (PErysipHbIe
BEIpakeHHs). (8)

3 — KonTpous Bepcuii (Git) (48)

3.1 - -

YTo Takoe KOHTPOJIb BEPCHI H 3a4eM OH
HyxeH: [ToHsiTHe perno3uTopus, KOMMHUTOB,
BeToK; [Ipenmymectsa Git ams
ananutrkoB; GitHub/GitLab: perucrparus,
Hactpoiika SSH. (24)

[MponeunyThiii GyHkIMOHAT Git:
Bersnenne (branch), merge, pull request;
Paspemienue xouduukros; Git Flow mns
KOMaHIHOH paboThl; XpaHCHHUE
AHATUTHYECKUX CKPHUIITOB U OTUETOB. (24)

4 - Teopusi BeposiTHOCTeq (48)

4.1. - -

CrnoxeHue 1 IpOU3BEICHUE BEPOATHOCTEM:
IIpaBuna ciioKeHUs U YMHOXKEHMS,
HeszaBucumebie 1 3aBHCUMBIE COOBITHS;
[Ipumeps! u3 NpakTUKH (OTTOK KJIMEHTOB,
koHBepcun). (16)

®opmyna beprymu:

bruHoMuaneHOE pacnpenesneHue.
BeposiTHOCTB ycniexa B cepur UCIIBITAHUMN.
ITpumenenue B A/B-tectax. (16)

4.3 - -

YcnoBHas BEpOATHOCTh

Teopema baiteca.

[IporHo3upoBaHue Ha OCHOBE yCIOBHBIX
BEPOSITHOCTEM.

[Tpumepsr: cnam-puabTpanys,
pexkomenaruu. (16)

5 - Cratucruka (72)

OCHOBHBIE MOHATHS CTaTUCTUKH: BrIOOpKa,
reHepajbHas COBOKYITHOCTb;
Pacnpenenenne naHHBIX (HOPMAIBHOE,

51 ) ) [Tyaccona).
Mepsl LEHTpaIbHON TEHACHLIMU U
pas6poca. (8)
[IpoBepka runores3: Hynesas u
59 ) ) aNbTepHATHBHAS THIIOTE3bI;
' VpoBens 3HaunMocTu (o), p-value.
Omun6ku [ u 11 pona. (8)
CrarucTtuueckuil BIBOJ: JloBepuTenbHbie
53 WUHTEPBAJIBL;
' ) ) WNHurepnperanus pe3ynbTaToB.
Pa3mep BbIOOpKH M MOIIHOCTB TecTa. (8)
CpaBHeHHE CpeTHUX 3HaYeHHH (t-TecT):
5.4 ) ) OnHOBBIOOPOUHBIN, TBYXBBIOOPOUHBIN
' t-tect; YcnoBus npumeHumoctu. [Ipumep:
CpaBHEHHE KOHBepcHil IBYX rpymil. (8)
CpaBHeHHE CpeTHUX 3HAYCHUN
(mucniepcuonnblil ananmu3): ANOVA mns
55 ) ) HECKOJIBKHUX TPYIIIL

Post-hoc tectsr (Tukey, Bonferroni).
[Tpumep: aHanu3 BAUSHUS (PaKTOPOB HA
npoaaxu. (8)




Koppensuus u perpeccust: Koadpduuuent
[Tupcona, Cimpmena;

Jluneiinas perpeccus: Tog00p MOJIEINH,
WHTEPIpETAIHSL.

R?, p-value koadpurmmenTos (8)

MHOeCTBEHHBIN PErpeCCUOHHBIA aHAIH3.
[Mon6Gop MoaeH C HECKOJIBKUMH
MPEIUKTOPaAMU;

MynbTHKOIUTHHEAPHOCTH, 0TOOD
npu3HakoB. IIporHo3 Ha ocHOBe Moenu (8)

Bootstrap: [lepecoMIUIHHT [T OIICHKU
TOYHOCTH; [loBepUTEIbHBIE HHTEPBAIBI JJIS
CIIOKHBIX METPUK.

ITpumep: orieHKa Meanansl Kousepcu. (8)

AHanuTHKa KaTeropualbHbIX MEPEMCHHBIX:
Xu-KBajapar TecT;

Tabmuip! COnpsHKEHHOCTH.

[Tpumep: CBsA3b MEXKy KaTeropHei ToBapa
1 1moJioM mokymarens. (8)

6 - IlponykToBasi aHa

auTHKa 1 A/B-Tectol (56)

6.1 -

OCHOBBI IPOJTYKTOBOH pabOTHI:
JKuzHeHHsbI UK poaykTa; Pois
aHaJINTHKA B KoMaHje; B3anMmoneicTue ¢
npoJaKkT-MeHekepam. (7)

6.2 -

Merpuku nponykra: CAC, LTV, Churn,
Retention, Conversion Rate.

Boponka npogax: 3Tarbl, TOYKH IOTEPB,
Pacy€T KOHBEPCHIA.

MeTtpuku BOBIEUEHHOCTH
DAU/WAU/MAU, Session Duration,
Stickiness.

Pacuér Unit-5koHOMUKH 7151 TUPPOBBIX
npoykToB.(7)

6.3 -

[TponBUHYTHIE METPUKH

NPS (Net Promoter Score) u meTobl c6opa
00paTHOH CBSI3U.

ARPU (Average Revenue Per User),
ARPPU (Average Revenue Per Paying
User).

Cohort-ananu3: pacuér Retention mo
KOTOpPTaM.

LTV-monenupoBanue (ipoctas u
JIMCKOHTHpOBaHHast Bepcwst). (7)

PaboTa ¢ npoyKTOBBIMH TUIIOTE3aMH U
MPUOPUTH3AITHSL.

®dopmynuporka runotes: madaon HADI
(Hypothesis-Actions-Data-Insights).
Mertoast npuoputuzanun: ICE
(Impact-Confidence-Ease), RICE
(Reach-Impact-Confidence-Effort).
Kpurepun BaauIHOCTH THITOTES.

I[OKyMCHTI/IpOBaHI/IC THUIIOTE3 B TPCKEPE
(Jira, Trello). (7)

6.5 -

BBenieHue B OlIEHKY U3MEHEHU B
npoaykre: A/B-TecTsl (mpakTuka)




Jlu3aiiH Tecta: KOHTPOJIBbHAS U TECTOBAs
IPYIIIBI, pa3Mep BBIOOPKH, INIUTEIBHOCTS.
Mertpuku ycniexa (Primary, Secondary,
Guardrail).

CrarucTryeckas 3HaUMMOCTh: p-value,
JIOBEPUTEIIbHBIC HHTESPBAIIBI.

Oum6kw I u Il pona, monrexanue (leakage),
cereBoi dpdekr. (7)

6.6 - -

CrnoxHbIe KeWCH 1 0COOEHHOCTH:
MmuoroBapuanTasie TecTl (MVT) u
MOTapHbIC CpaBHEHUS; TECThI HAa MaJTbIX
BBIOOpKaX: OaileCOBCKUI TOIX0T; AHAIN3
pe3yIbTaTOB C HECUMMETPUYHBIMU
pacnpeaeaeHUsIMI;, DTHYSCKUE aCTIEKThI
A/B-tectuposanusi. (7)

6.7 - -

MeTonpl cerMeHTauy KJIMEHTOB:
RFM-ananu3
(Recency-Frequency-Monetary);
Knacrepuzamus metogom k-means (Ha
IpUMepe JaHHBIX O IMOKYIIKAX);
CeFMeHTaHI/ISI 10 IMTOBECACHUIO: «4aCThbIC
MOKYIATEeIN», «CISIINEY, K HOBUUKHY;
Ucnons3oBanue PCA st cHIDKEHUS
pasMepHOCTH pu3HaKoB. (7)

6.8 - -

JloHeceHne aHATMTUYECKUX PELIEHUN 10
MPOAYKTOBBIX KOMaH]I.

CrpykTypa otuéra: mpobiiema, THIIOTE3a,
METOIOJIOTHS, PE3YNIbTaThI, BHIBOJBI.
Buzyanuzanus pesynstatoB A/B-Tecta
(rpaduiku KOHBEPCHIA, JOBEPHUTEIHHBIE
WHTEPBaJIbI).

ApryMeHTanus perieHuil yepe3 JaHHbIe:
«storytelling with datay.

[IpoBenenue npeseHTanuit AJis
creiikxoiniepos. (7)

7 - Busyanuzanus qanubix 1 BI-cucremsr (56)

7.1 - -

Kaxk paboraer Bu3yanu3amys JaHHbIX:
[enu BU3yanu3aiuu: aHajus,
KOMMYHHKaIUs, MOHUTOPHHT; [Icuxonorus
BOCTIpUATHS: 1IBET, (hopMa, MacTao,
KOHTPACTHOCTB;

Bri6op Tuna rpaduka mox 3amaqy
(cTonOyuaTkIii, TMHEHHBIN, scatter-plot,
heatmap u ap.).

OummOKY BU3yalTU3aluU: NCKaKEHNE
JAHHBIX, N30BITOYHOCTD, TJI0XAsI
YUTaeMOCTb. (8)

7.2 - -

Dashboard Canvas: ITpuniumbt
KOMITOHOBKU: epapXusi, IOTOK B3I/,
«F-narrepn»; OnpeneneHue 1eneBoi
ayJUTOpUH Jamodopaa (omnepaTopsl,
MEHEJ[KEPBI, TOM-MEHEIKMEHT);
Co3nanue wireframe u yTBepxieHue
MakKeTa.




bananc mexnay aetanuzamueit u
JIAKOHUYHOCTHIO. (8)

7.3

Kax paborats ¢ manaeiMEu B BI-cuctemax
IMogxmouenue ucrounukos: CSV, Excel,
SQL-B/I, APL

Tpanchopmanus qaHHBIX: GUILTPALIHS,
o0beMHeHNE, CO3aHNE BRIYUCIIIEMBIX
TOJIEN.

Hacrpoiika cBs3elt Mexkay TabIuIaMu
(join, relationship).

KammpoBanue n 0OHOBIICHUE JTAHHBIX
(refresh schedule). (8)

7.4

I'pacdmku n mydmme mpakTUKH UX

o opMITCHHS.

Cronbyartblie U TUHEHHBIE TPadUKH:
CpaBHEHHE KaTeropHii, TPCH/IBL.
KpyroBeie iuarpaMMbl: OrpaHUYEHHS U
anbTepHaTHBHI (treemap, bar chart).
Heatmap: Buzyanusanus Koppeasiuui u
CE30HHOCTH.

Tree- u Sankey-muarpamMmel i1t TOTOKOB
JaHHBIX.

HHTepaKTHBHBIE HJIEMEHTHI: (HIBTPEI,
BCIUTBIBAOIIHE TOICKa3KH (tooltip). (8)

7.5

OcHOBBI IM3aiiHa U BEPCTKA Jaimoop/a.
L[BeToBas manuTpa: KOHTPACTHOCT,
nmoctynHocTh (WCAQG).

IpudTe! 1 pazMepsl TEKCTa: 3ar0JOBKH,
MOJTMUCH, METKH.

CeTKH 1 OTCTYIIBI: BBIPABHUBAHHE
JIIEMEHTOB.

AnantuBHocTs: I1K, muanHmer, MOOMIbHBIH.
Brand-style: coorBercTBHE
KOpIOpaTUBHOMY CTHIIHO. (8)

7.6

PacuérHble 1oJIsl 1 MHTEPAaKTUBHOCTb.
®opmynsl DAX (B Power BI) unu ananoru
B IPYT'HX CUCTEMAaX.

Hunamuueckue KPI: cpaBHeHue C
MIPOIIBIM [IEPUOAOM, % H3MEHEHHUSI.
VYcioBHOe popmaTupoBaHue
(color-coding).

Hevicteus mpu kiumke (drill-down,
drill-through). (8)

7.7

0630p Bl-cuctem u nrormu.

Cpasuenue iatpopm: Power Bl, Tableau,
Google Data Studio, Yandex Datalens.
Kpurepuu BbIOOpa: CTOMMOCTS,
WHTETpalus, MacTabupyeMocThb,
y100CTBO.

Tpennsl: Al-momomanku B B,
aBTOMaTH3alusg oT4€TOB, embedded
analytics. (8)

2.4. OueHka KadecTBa OCBOCHHS TpOrpaMMbl ((pOpMBI aTTecTaluy, OIICHOYHBIE W
METOAMYECKHE MaTepHalIbl)
2.5.1. ®opma(pl) IPOMEKYTOUYHOH (Mpu HAIUYUY) T UTOTOBOM aTTECTAIUH




A NS

15

18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.

WToroBas arrectanus NpoBOAUTCS B JopMe 3a4eTa B BUAE YCTHOTO OIpOca.

2.5.2. OneHouyHble MaTepUaIbI

[Ipu o1ieHKEe ypOBHS OCBOEHUS MPOTPAMMBI UCTIOJIb3YeTCs IBYXOAIbHAS CHCTEMA OICHKH.

OreHKa «3a4TeHO» COOTBETCTBYET OJTHOMY U3 YPOBHEH C(HOPMUPOBAHHOCTH KOMITETEHITHIH:
MMHHMAaJIbHBIM, 0a30BbIH, ITOBLIILIEHHBIH.

-  MuHuManbHbII ypOBEHb — COOTBETCTBYET OILICHKE «YyJIOBJIECTBOPUTEIBHO» U
00s13aTeIBbHBIN )1 BCEX CITYIIATENEH 10 3aBepIIIEHUH OCBOSHHUS ITPOTrPaMMBbI O0yUCHHSI.

- ba3oBblli ypOBEHb — COOTBETCTBYET OIICHKE «XOpOIIO» U XapaKTEpPHU3yeTCs
MPEBBIIICHHEM MUHUMAIBHBIX XapaKTEPUCTHK C(HOPMUPOBAHHOCTH KOMITCTCHITHH.

- lloBbIlIEHHBI YpPOBEHb — COOTBETCTBYET OILICHKE «OTIMYHO» M XapaKTEepU3YeTCs
MaKCHUMaJIbHO BO3MOYKHOM BBIPAXKEHHOCTHIO KOMIIETEHIINHN, BAKEH KaK Ka4eCTBCHHBIN
OPUEHTHP JUIsI CAMOCOBEPIIICHCTBOBAHUS.

OlleHKa «HE 3a4TEHO» CTaBUTCS CIYIIATENI0, UMEIOIMIEMY CYIIIECTBEHHBIE MPOOETbl B
3HAaHUU OCHOBHOTO MaTepuaja IO MporpamMMme, a TakKe AOMYCTUBIIEMY MNPUHIIUIUAILHBIC
OIMOKY MPH U3JIOKEHUU MaTepHaa.

IIpumepHBbIi epeyeHb BONPOCOB UTOTOBOM aTTeCTAIIUN:
HazoBute ocnoBHble onepaTopsl DML B SQL 1 npuBennTe npumeps! MX UCTIONIB30BaHUS.

B uém paznuna mexay [INNER JOIN|, [LEFT JOIN (u [FULL JOIN ? ITpuBenuTe npumMepsl.

Kak paboraet onepatop |GROUP BY |? Kakue arperatasie ¢yHKINHU BBl 3HaeTe?

Yro takoe noazanpockl? [IprBeanTe npuMep KOPPEIUPOBAHHOIO MO3aIIpoca.
O0mbsicauTe npuHIUn padotel okoHHbIX QyHKIMN ((ROW_NUMBER()|, [RANK()|, [DENSE_R

ANK()).

Kak ontumusupoBatk MeuieHHbI SQL-3ampoc? HazoBute 3-5 mpuémos.
Urto takoe nnaexkcel B CYB]] 1 kak OHM BIUSIOT HA IPOU3BOAUTEILHOCTD?

Kak o6pa6orars 3nauenust [NULL [ B SQL?
[lepeuncnanre OCHOBHBIC TUIIBI JAaHHBIX B PYthONn u npuBeuTe npuMephl UX UCIIOIb30BAHMUSL.

. Kak npounrars nanusie u3 CSV-paiina B Pandas? Hanummre ko,
. Kax ordpunstpoBars crpoku DataFrame mo ycnosuto (Hanpumep, «Bo3pact > 30»)?

. Uro Takoe |groupby| B Pandas? IIpuBeaute npumep pacyéra CpeHHX 3HAYCHHUHN 110 TPYIIIIAM.

. Kak o6paborare nporycku ((NaN|) B DataFrame? Ha3oBute 2-3 merona.

. Hanmummre xox s MOCTPOCHUSA T'UCTOIPAMMBI PACIIPCACIICHUA CTOJ'I6I_Ia «OCHa» C MIOMOIIBIO

Matplotlib.

. Uro takoe list comprehension? Ilpuseaure npumep.
16.
17.

Kaxk coznate Gynkimto B Python ¢ aprymentamu u Bo3BpaiiiaeMbIiM 3HaYCHUEM?

B uém pasHuiia mexay cpeaHuM, Meauanon u moaoii? Korma kakoii moka3aTenb Jy4Ille UCIOIb-
30BaTh?

Yro Takoe CTaHAAPTHOE OTKJIOHEHUE U KaK OHO PaCCUUTHIBAECTCA?

OO0mwsacuute noustue P-value. Kak oHO HCTOIB3yeTCs IPH MPOBEPKE TUIIOTE3?

Yro takoe ommubka | u Il pona B cratuctnyeckom TeCTUPOBaHUN?

Kaxk untepnpetupoBath ko3ddurment koppessiuuu [Tupcona (ot —1 go +1)?

Yro Takoe noBepuTeNbHbIN HHTEpBaN? [IpuBeaure npumep.

B uém cyth Tecta CthiozienTa (t-tecta)? Kornma ero npuMeHsroT?

Yro rakoe ANOVA? Jlns uero oHa HyXHa?

HazoBuTe 5 kiroueBbix MeTpuk npoaykra (Hanpumep, CAC, LTV). [laiite kpaTkue onpeese-
HUSL.

Yro Takoe BopoHKa mpojax? Kak paccuntath KOHBEPCHIO Ha Ka)KJIOM dTane?

Kaxk cripoextupoBath A/B-tect? [lepeuncinure OCHOBHBIE IIarH.

Yro Takoe pa3mep Bbibopku B A/B-tecte? Kak ero paccunrtars?
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35
36

37.
38.
39.
40.
41.
42.
43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

. Kakue ommOku MOKHO 0mycTuTh Nipu nipoBeaeHnu A/B-tecra? [IpuBenure 2—3 nmpumepa.
. Urto Takoe RICE-ckopunr? Kak oH moMoraet npuopuTH3upoBaTh TUIIOTE3HI?

. Urto Takoe xoroptHbIil aHanu3? IIpuBenurte npuMep UCIOIb30BAHMUS.

. Kak cermenTupoBarts nosis3zoBareneii? Hazopute 2—3 merona.

. Kakue tumnsl rpadukoB moaxomst 1uist cpaBHeHUs kaTeropuii? [IpuBenure 2 mpumepa.

. B uém HepocTaTku kpyroBoit auarpammel? Korja e€ ydiiie He HCIIOJIb30BaTh?

. Uro Takoe Dashboard Canvas? Ilepeuuciure 3—4 npuHIKIA €O TOCTPOCHHUS.

. Kak BbIOpath 1iBeToByto nanutpy st namobopaa? Hazosute 2 npaBuna.

Uro takoe ycnoBHoe popmarupoBanue B Bl-cuctemax? [IpuBenure npumep.

Kak no6aButh nHTEpaKTHBHBIN GHUILTp B mambopa (Ha npumepe Power Bl nimm Datalens)?
B uém pazauna Mexnay pensiuuonHoll u HepensaunonHo CYBJ1? [Ipusennure npuMepsl.
Kak moakmrounts ucrounuk ganusix (CSV, SQL) B Bl-cucremy? OnuinuTe maru.

Kakwue sramnsl BKIIFOYaeT 0O4nCTKa JaHHbBIX («data cleaningy»)? [lepeuncnure 3—4 miara.

Kak oOHapy:xuth 1y0nukarel B Habope aanubix? Hamummure ko Ha Python.

Uro Takoe HOpManu3aLus JaHHBIX? 3aueM OHA HYy>KHa?

Kaxk pabotath ¢ TeKCTOBbIMHU JaHHBIMU B Python (Hampumep, yaaauTh JUIIHEE TPOOEIIBI, PHU-
BECTH K HUKHEMY perucrpy)?

Yro takoe ETL-nponecc? Ilepeunciure ero Tarsbl.

Kaxk coxpanuts DataFrame B CSV-daiin ¢ momomrsto Pandas?

Yro takoe JSSON? Kak npounrtars JSON-daiin B Python?

Kak o0benuuuth qBa DataFrame B Pandas? Ha3zoBute MeTobI.

Yro Takoe pernozutopuii? YeM oTIUYaeTCs JTOKAIBHBIN PEIO3ZUTOPHI OT yAaNEHHOTO?
HasoBute 3 ocHoBHBIC KOMaH bl Git 11 pabOTHI ¢ KOMMHUTAMH.

Kaxk co3aats HOBYIO BeTKy B Git?

Yro Takoe Pull Request? /Iy uero o HyxeH?

Kak pazpemmts KOHMOIUKT OpU CIUSTHUHA BETOK?

Kak ormenuTh nocneauuii kKommut B Git?

2.5.3. Meroaunueckue MaTepHuabl

[Tonoxenne 00  WTOroBOM  arrecrauuu  ciymareaed 1Mo JONOJIHUTEIbHBIM
npodeccuonansHbiM nporpaMmaM B HHOY BO «TY YI'MK».

[TonoxenueM 00 OpraHu3alMM W OCYLIECTBICHHM OOpa30BaTENbHOW IESITEIbHOCTH IO
JOTIOTHUTENBHBIM IIpodeccuonanbHbIM mporpaMmaM B HHOY BO «TY YI'MK».

[Tonoxennem o0  mopsiAKe  pa3padOTKM M YTBEPXKIEHHS  JIOMOJHUTEIbHBIX
npodeccuoranbHbIX iporpaMm B HHOY BO «TY YI'MK».

3. OPTAHU3AIIMOHHO-IEJATI'OI'MYECKHUE YCJIOBUS PEAJIM3ALIMHN
ITPOI'PAMMBI
3.1. MaTtepuanbHO-TEXHUUYECKUE YCIOBHS

HaumenoBanue Bupn 3ansaTui HaumenoBaHue o6opyaoBaHus,
cIenraau3upoOBaHHbIX NMPOrpaMMHOro odecnedeHust
Y4eOHbIX MOMeleHHUI

3.2. YuebHO-MeTouecKoe U MHPOPMALMOHHOE 00ecTieyeHne

1. Hecrepos, C. A. HTeIeKTyalbHbIN aHaIN3 JaHHBIX ¢ Ucnoiab3oBanueMm SQL Server :
yuebHuk 1 By30B / C. A. HecrepoB. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. —
160 c. — ISBN 978-5-507-49483-5. — Texkcr : 5nekTpoHHBIH // JlaHB : D3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/393005. — Pesxxum moctyma: s
aBTOPH3. NIOJIb30BATEIICH.

2. Hukuruna, T. II. IIporpammupoBanue. OcHoBbl Python mns mHxeHepoB : ydueOHOE
nocobue amst By3oB / T. I1. Hukutuna, JI. B. Kopones. — 3-e u3z., ctep. — Cankr-IlerepOypr :
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Jlanp, 2026. — 156 c. — ISBN 978-5-507-51280-5. — Tekcr : snexkTpoHHbI // JlaHb:
anekTpoHHOo-Onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/509001. — Pexwum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINIECH.

3. bop3ynos, C. B. SI3b1ku nporpammupoBanus. Python: penenne cioskHbIX 3a71a4: yueOHOE
noco6ue amst By30B / C. B. bop3ynos, C. [I. Kypramun. — 2-e usn., crep. — Cankr-IlerepOypr:
Jlanb, 2026. — 192 c. — ISBN 978-5-507-51226-3. — TekcT : 3nekTpoHHBIH // JlaHb:
3JIeKTPOHHO-OnOmoreynas cucrema. — URL: https://e.lanbook.com/book/508367. — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

4. Mepuant, b. Power BI: nepenoBeie Metoasl ontumuzanuu / b. MepuanT ; nepeBoa ¢
anrmiickoro A. 1O. I'mabrko. — Mocksa : JIMK IlIpecc, 2023. — 282 ¢. — ISBN 978-5-93700-
168-9. — Tekcr : snexrponnsiii / Jlanb : snekrpoHHO-OMOmuoreuynas cucrema. — URL:
https://e.lanbook.com/book/314966. — Pexxum mocTyma: i aBTOPH3. MOJIb30BaTEICH.

5. baxmu, C. Power BI: mogenupoBanue Ha skcriepTHOM ypoBHe / C. baxmmm ; mepeBoy ¢
anrmiickoro A. 1O. I'mabrko. — Mocksa : JIMK IlIpecc, 2022. — 490 ¢. — ISBN 978-5-97060-
906-4. — Texkct: snexkTpoHHbI // Jlanp : snekTpoHHO-OMOnMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/314864. — Pexxum moctyma: i aBTOPH3. MOJIb30BaATEICH.

6.IlporpaMMHBIE HMHCTPYMEHTHI 00paOOTKM ¥ BH3yanu3anuu JaHHBIX. Elasticsearch,
Logstash, Kibana, Grafana, Prometheus : yue6Hoe moco6ue / M. B. Hukudopos, O. A. FOcymnoga,
H. B. BounoB [u ap.] ; mox pemakumeit M. B. Huxudoposa [u ap.]. — Cankr-IlerepOypr:
CIIoI'TLY, 2023. — 140 c¢. — ISBN 978-5-7422-8075-0. — Tekct : snekTpoHHbIH // JlaHb!
3JIeKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/430157 — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.

3.3. KagpoBble ycioBus

KanpoBoe obecrniedenne mporpaMMbl OCYIIECTBISIIOT MPETIOAaBaTeIU-TIPAKTHKY, HMEIOIIINE
OTBIT yMy4IleHus] (PMHAHCOBBIX U MPOU3BOJCTBEHHBIX IMOKa3aTelel, aHanu3a MHboOpMaluu U
MIPOTHO3UPOBAHUS.

3.4. YcnoBus s QyHKIIMOHUPOBAHHS SJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTEIbHOM

cpensl
£ DJIeKTpOHHbIe MHpOPMALHOHHBIE Bup 3ansaTuii HaunmeHoBaHnue 000pyaoBaHus,
pecypebl NPOrpaMMHOI0 obecneyeHust
JInunblil KaOUHET B CPC Kommnsrorep, noaKIFO4eHHBIN
3JIEKTPOHHO- K cetu VIHTEepHET, UHTEPHET
nH(pOpMaITMOHHOM Opaysep.
o0pa3oBaTenbHOI cucTeme [IepconasibHBIN JOTHH U
[1apoJjib M1 JOCTYIa K
MaTrepuaigaMm Kypca

4. PYKOBOJIUTEJIb U COCTABUTEJIA ITPOI'PAMMBI

PykoBonurens mporpammbl: Mumuna Ceemnana Bacunveéna, cnenUaluCcT YIpPaBIIEHUS
JIOTIOJTHUTENBHOTO MpodeccuonanbHoro odpasosanuss HHOY BO «TexHuyeckuil yHUBEpCUTET
YI'MK».

CocraButenb: Kapnos Anamonuti J{mumpuesuu, OCHOBATEllb IIKOJIBI Karpov.courses,
npernojaBaTesib KypcoB M0 aHAIU3Y JaHHBIX, CTATUCTUKE U MALTUHHOMY O00YYEHHIO.
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