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1. OOmasi xXapaKTepUCTUKA MPOrPaMMBbI

1.1. Hean peanuzauuu

[Iporpamma mpodeccroHanbHON  MEpernoAroTOBKM — HallpaBieHa Ha
MOJIydYeHUE KOMIETEHIMH, HEOOXOAMMBIX /I BBINOJHEHUS HOBOIO BHJA

poecCHOHANTEHOM eI TEIEHOCTH.

1.2. HopmaTtuBHasi npaBoBasi 6a3a

[enpio peanm3ai nMporpaMMsel ABJISeTCS (HOPMUPOBAHKE y CIyIIATEIeH
NpO(ECCUOHANIBHBIX  KOMIETEHIUH, HEOOXOAUMBIX [UIsi HPO(EeCcCHOHATBHON
nesitenibHOCTH B cepe |IT texHomoruit. Ilporpamma ocHOBaHa Ha COBPEMEHHOM
MOJXO0/I€ K TMOHUCKY, cOopy M oOpabotke uHbopmaimu. OHa yYHUTHIBAET BCE
nocyieaHue TpeHasl W HoBoBBeAeHHs B chepe IT B oObeme TpeOoBaHUU K
KBaMpUKanuu "AHanM3 W BU3yalIM3alus JaHHBIX' COIVIACHO TpeOOBaHUSIM
po(EeCCUOHATIBEHOTO CTaHAApTA.

[Iporpamma npeHa3zHayeHa AJisi MOATOTOBKY BHICOKOKBATU(DHUITIPOBAHHBIX
U KOHKYPEHTOCIOCOOHBIX CIICIMATUCTOB B OO0JACTH BBHITIOJIHEHHE paboT To
aHaIM3y W BU3yalIn3aluu OOJBIINX JAHHBIX.

JlononHuTEeNbHAs TpodeccHoHalibHasg MporpaMma TpodeccuoHaIbHOM
NEepPEenoJroTOBKM «AHAIU3 M BHU3yalud3alUsl JaHHBIX» pa3paboTaHa Ha OCHOBE
CJIEIIOLIUX IOKYMEHTOB:

- @®enepanbublii 3ak0H Poccuiickoit @enepauuu ot 29.12.2012 r. Ne 273-
®3 «O06 o6pazoBanuu B Poccuiickoit deaeparuny, penaxius ot 23.07.2013 r.;

- Ilpuka3z MunuctepctBa oOpazoBanus U Hayku Poccuiickoit denepanuu
or 1 wmroms 2013 1. Ne 499 «OO06 yTBEepKIEHUU TOpSIKA OpPTaHU3ANMHA W
OCYUIECTBJIEHUS ~ 00pa3oBaTEIbHOM  JEATEIBHOCTH MO  JIONOJHUTEIbHBIM

podecCHOHANTEHBIM MPOrPaMMam»;



- Ilpodeccuonanbupiii cranaapt «CnenuanucT Mo OOJBIIMM JTaHHBIMY
(YTBepKJIeH MmpukazoM MUHHCTEPCTBA TPYJia U COIMAILHOM 3amuThl Poccuiickoit
®deneparmu ot 06.07.2020 Ne 405h);

- Ilopsimok pa3paboTKu U yTBEpkACHUS B ABTOHOMHOW HEKOMMEPUYECKOU
o0pa3oBaTeNbHOM  OpraHW3aldd  JOMOJHHUTEIBHOTO  MPOo(ecCHOHATIBHOTO
oOpa3oBanus « TUX0OKeaHCKas BBICIIIAS IIIKOJIA SKOHOMUKH U YIIPABJICHH» (J1anee
— AHOO JIIO «TBIIDY») nonoiHUTENbHBIX MPOGECCHOHANBHBIX MPOrPaMM -
mporpaMMm  MPO(QECCHOHAIIBHONW  MEpPENnoATrOTOBKH, IMPOTPaMM  ITOBBIIICHUS

kBamudukanuu 1 Ycrasom AHOO AI10 « TBIHIDY ».

1.3. XapaxkrepucTuka HOBOI'0 BU/A npo¢eccuoHaNbHOMI

ACATECJIBbHOCTH

a) OOmactu  npodecCHOHANBHOW  JESITENIBHOCTH U cdepsl
1po(heCcCUOHATIBHON JEATENBHOCTH, B KOTOPBIX CIYIIATENH, IPOLIEANINe 0O0yUeHue
0 MporpaMMe «AHaIW3 W BU3yaJdu3alUs JIaHHBIX», MOTYT OCYILIECTBIATH
po(heCCHOHATIBHYIO 1€ATEIbHOCTb!

SKOHOMUYECKHUE, MJIaHOBBIE, (UHaHCOBEIE, MapKETUHIOBBIE,
OyXrajJTepcKkue, MpPOU3BOJICTBEHHO-3KOHOMUYECKHE W AHAJIMTHUYECKHE CITyKObI
OpraHu3aluii U MPEANPUITHN pa3IMYHBIX OTpacied, chep U OpraHU3alHUOHHO -
npaBoBbIX (OPM COOCTBEHHOCTH, OOIIECTBEHHBIX H  CaMOPETYJIUPYEMBIX
OpraHu3alui;

(uHaHCOBBIE, KpEIOUTHbBIE, ayJUTOPCKHE, KOHCANTHUHTOBbIE (B cdepe
(MHAHCOB U KpeauTa), CTPaxoBbI€, OLIEHOUYHbIC YUPEKACHUS U OpraHU3aliu;

(pMHAHCOBO-?KOHOMHUYECKHE No/Ipa3ieJeHus " CTPYKTYPBI
roCyJapCTBEHHBIX M MYHUILIMITAJIbHBIX OPTaHOB BJIACTH.

06) OObekramu NpPodhEeCCUOHAIBHOM ACATEIBHOCTH BBIMYCKHUKA T10
npodutro moaroroBku « MHGOpMaImoHHbIid qu3aiH u nHGoOrpaduKay SABISIOTCS:

OM3HEC-TIPOLIECCHl IPENPUSATHUS;



BU3yalIM3alUsl  DKOHOMHYECKHMX,  OyXralaTepcKuX,  MAapKETUHIOBBIX,
CTAaTUCTUYECKUX U APYTUX MOKa3aTesei NpeanpusTus;

(uHaHCOBBIE, MaTepHalibHbIE U HH(OPMALIMOHHBIE TTOTOKH;

IPOU3BOACTBEHHbBIE U (PUHAHCOBO-3KOHOMHUYECKHE MTPOLIECCHI;

(UHAHCOBO-?KOHOMHUYECKAsi OTYETHOCTh U CTATUCTHKA.

B) BBINyCKHUK JOJDKEH pemaTh CAeAyomue IpodeccHoHaIbHbIe 3a/1a4u B
COOTBETCTBUM C BHJAMU NPOPECCHOHAIBHON neArenbHocTH U npodunem J{OI1
[IIT:

a) pacue€THO-3KOHOMHMUYECKOH 1eATEIbHOCTH SIBIISIFOTCS:

— MOArOTOBKa MHGOpMAlUU Uil BU3yaJlM3allUd JAHHBIX C IOMOLIBIO
UHCTPYMEHTOB HH(Orpagukd, B YACTHOCTH HSKOHOMHUYECKMX M (PHUHAHCOBO-
KPEOUTHBIX IIOKa3aTelIed, XapaKTEepPU3yIOLUX JAESITEIBHOCTh XO3SHCTBYIOIINX
CyOBEKTOB;

— BBINOJHEHUE PadOT, aBTOMATU3UPYIOUIMX U JIEMOHCTPUPYIOIIUX 334l
OpPraHU3allMOHHOTO YIPaBJIEHUS M OM3HEC-TIPOLIECCHl NPEINPUATHS C MOMOIIBIO
uH(porpaguKky 1 BU3yaau3alyu 1aHHbIX;

- pa3paboTKa BU3yaIU3allMi PaCYETHBIX JAaHHBIX (KaJIbKYJISAIHNI,0TYETOB) C
arneMeHTamMu uHporpaduky;

0) aHATUTUYECKON, HAYYHO-UCCIICI0BATEIbCKON JEATEIbHOCTH SIBISIOTCSI:

— MOUCK UH(OpMALMHU 110 MOJyYEHHOMY 3a/1aHuI0, COOp M aHaINU3 JaHHBIX,
HEOOXOAMMBIX I MPOBEACHUS KOHKPETHBIX (PUHAHCOBO-3KOHOMUYECKHUX
pacyeTos;

— oOpaboTka MaccuBOB (DMHAHCOBO-DKOHOMHYECKHUX  JaHHBIX B
COOTBETCTBUM C TIOCTaBJIEHHON 3ajaveil, aHamu3, OLEHKA, HWHTEPHpETaLNs
MOJyYEHHBIX Pe3yJbTaTOB U OOOCHOBAHME BBHIBOAOB C IMOMOIIBIO MHCTPYMEHTOB
nH(porpa@uKky 1 BU3yanu3alu 1aHHbIX;

— TMOCTPOCHHE C TOMOUIBI0 MHCTPYMEHTOB BHU3YaJU3allMM JIAHHBIX
CTaHJIAPTHBIX TEOPETUYECKMX U IKOHOMETPUYECKHUX (PUHAHCOBBIX MOJEJeH

UCCJIEYyEMBIX MPOIECCOB, SIBJIEHUN U 00BEKTOB, OM3HEC-TIPOLIECCOB, OTHOCSIIMXCS
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K o0Omactu mnpodecCHOHANbHONW JEATENbHOCTH, aHalu3 W HHTEpIpeTalus
MTOJTYYEHHBIX PE3YJIbTATOB;

— wuHbporpapuka W BHU3yalu3alus JaHHBIX, a TaKKe HUX aHaIU3 U
WHTEpHpeTalus ToKazaTrelel, XapakTepu3yolux (HUHAHCOBO-I3KOHOMUYECKUE
IpOLIECCHl U SIBJIEHHMS HAa MHKPO- MU Makpo- ypoBHE Kak B Poccum, Tak u 3a
pyOexom;

— ydactThe B pa3padOTKe TMPOEKTHBIX pelieHud B o0jacTu
npodecCHOHANbHOM  (PUHAHCOBO-KPEIUTHOM  NEATEIBHOCTH,  IOJTOTOBKE
NPEMJIOKEHUM U MEpONpUATUNA MO peanu3aluud pa3pabOTaHHBIX MPOEKTOB H
MpOorpaMM C TOMOIIBID MHCTPYMEHTOB BHU3yaJIM3allUM JAHHBIX U IPUMEHEHUS
PO EeCCUOHATBEHOTO TPOrPAMMHOTO 00ECTICUEHMUS;

B) OpraHU3allMOHHO-YIIPABICHUYECKOM IEATETLHOCTH SIBISIOTCS:

— yuactue B ynpaieHue WT-npoektamMmu v UMHOOPMAIMOHHOW CpeOM
MPENPUITUA, IPOBEACHUE aHaIu3a U miaHnupoBanue MUT-poekToB 1 W3MEHEHU
WHOOPMAITMOHHONW  Cpellbl, MOJCJIMPOBAHWE M  ONTUMHU3AIMS  CTPYKTYPhI
pEANPUATHUS Cc LEJIbI0 MOBBIIICHUS 3¢ peKTUBHOCTH MIPOEKTHO-
IIPOU3BOJICTBEHHON J€ATEIbHOCTH;

— OIEpaTUBHOE YIPaBJICHUE HUCXOIHBIMU JaHHBIMHU, CHOPMUPOBAHHBIMU
JUTSL peaju3alii KOHKPETHOrO0 (PUHAHCOBO-3KOHOMUYECKOTO MTPOEKTA;

— y4yacTHe B MOArOTOBKE U MPUHATUU PELICHUI IO BOIIPOCAM OpraHHU3aluu
YOPABJICHUS U COBEPIICHCTBOBAHUS JESITEIBHOCTH (PMHAHCOBO-DPKOHOMHYECKUX
CIyx0 W TOApa3ACieHU NPEINPUATUN pa3IuyHbIX (QOpM COOCTBEHHOCTH,
OpraHu3aluid, BEJOMCTB C Y4YE€TOM IIPAaBOBBIX, AAMUHUCTPATUBHBIX M JPYTUX
OTpaHUYECHHI C yYETOM BU3yaJIU3alluH 1aHHbIX;

— oOpaboTka MaccuBOB (DMHAHCOBO-DKOHOMHYECKHUX  JaHHBIX B
COOTBETCTBMM C TIOCTaBJIICHHOW 3aJayeil, aHajiu3, OLEHKA, WHTEPIpPETaLns

IMOJYYCHHBIX PE3YJIbTAaTOB U 000CHOBaHHE BBIBOJOB,



— IOArOTOBKAa WH(POPMALMOHHBIX (DMHAHCOBO-KPEOUTHBIX 0030pOB,
AHAJIMTUYECKUX (UHAHCOBO - AHAJIUTUYECKUX OTYETOB C  DJIEMEHTaMH
uHborpapuKy U BU3yalIn3aluen JaHHbIX;

— yyacTMe€ B pa3paboTKe IMPOEKTHbIX peleHuil B  oOxactu
npodecCHOHaNbHOM  (PMHAHCOBO-KPEIUTHOM  NEATEIBHOCTH,  IOJTOTOBKE
NPEMIOKEHU W MEpONpUATHNA MO pealu3alud pa3padOTaHHBIX IPOEKTOB H
IpOrpaMM ¢ MpUMeHeHNueM UH(OrpadUKu U BU3yaIu3aluu TaHHBIX.

B) B pamkax ocBoenus nporpammbel JIOII III caymarenn wmoryt
TOTOBUTBCSI K PEIICHUIO 3a/1ad NPO(ECCHOHATBHOM NEATENbHOCTH CIETYIOIINX
THUIIOB:

- TEXHOJOTMYECKUIA;
- OpPraHNU3alMOHHO-YTIPABJICHYECKHIA;
- CEpBUCHO-IKCIUTyaTallHOHHBIN;

- SKCTIEPTHO-AaHAIUTUYECKU .

1.4. Ilnanupyemble pe3yJIbTAThl 0CBOCHUS

Ilepeuenp mnpodeccuOHATBHBIX  KOMIIETCHIIMH  HEOOXOIUMBIX IS

po(ecCUOHANILHOM ESITENIbHOCTU yKa3aH B Tabmuue 1.

Tabmuma 1
ILlianupyembie pe3yabTaThl 0CBOCHUSA
Buasbi HNupex Coaep:xanue
JAeATEJIbHOCTH c
PacuerHo- [1K-2 CrocoOHOCTH UCIIOJIB30BATh M Pa3BUBATh METO/bl HAYUHBIX
aHaJIMTHYeCKast UCCIIeIOBAaHUM U MHCTPYMEHTapHs B 00J1aCTH MPOSKTUPOBAHUS U
JeSITeIbHOCTD ynpasieHusi IC B npukiiagHbIx 00J1acTsIX

[1K-3 CrniocoOHOCTB yTpaBisATh npoieccoM pazpadotku UC
aBTOMaTH3aIMH OPTaHU3AINH,  TAK)KE TIPUMEHSTh
COBPEMEHHBIX MOAXO/Ibl M CTAHAAPTHI IIPH UX MPOSKTUPOBAHUU

[1K-4 CrniocoOHOCTh aHATM3UPOBATh SPrOHOMHYECKHUE XapaKTEPUCTUKU
IIPOrPaMMHBIX MPOJYKTOB Ha MIPEIMET COOTBETCTBUS 33a4aM
I0JIB30BATEIECH

OIIK-1 | CnocoOHOCTh BaAeTh HaBbIKAMH IOMCKA, aHAIIN3a U
WCTIOJIH30BaHMsI HOPMATHBHBIX M MPABOBHIX JIOKYMEHTOB B CBOCH
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npodecCHOHABHOM eI TENbHOCTH

Anxanutuueckas,
Hay4HO-
HCCIIeIOBATEIIbC-
Kasa JCATCIbHOCTD

[1K-1

CnocoOGHOCTh MPOBOANTH Pa3pabOTKy M HUCCIICIOBAHNE METOIUK
aHaJn3a, CHHTE3a, ONTUMHU3AIMH U TIPOTHO3UPOBAHUS Ka4eCTBa
MPOIECCOB PYHKIIMOHUPOBAHHS OO BEKTOB MPOPECCUOHATHLHON
JESITeIBbHOCTH B PA3IMYHBIX 00JacTAX U cepax uuppoBoit
YKOHOMUKH

[1K-2

CnocoOHOCTb UCIIOJIB30BAaTh U Pa3BUBATh METO/bl HAYUHBIX
UCCIIEOBAaHUH M HHCTPYMEHTApHsI B 00JIACTH MPOSKTHPOBAHUS U
ynpasinenusi IC B npuKJIaAHBIX 001aCTIX

I1K-8

CnocoOHOCTh MPUMEHSITh HH()OPMALIMOHHO-
KOMMYHHKAITMOHHBIE TEXHOJIOTUH B MPOPECCHOHATHHON
JEATEIbHOCTH C BUJCHUEM MX B3aUMOCBSA3EH U NIEPCIIEKTUB
WCIIOJIb30BAHUS

OIIK-3

CrocoOHOCTh aHATU3UPOBATH MPOPECCHOHATBHYIO
nH(OPMAINIO, BBIICIATH B HEH TJIaBHOE, CTPYKTYPHPOBATb,
0o OpMIIATH U IPEJCTABISTH B BUJIC aHAIMTUYECKHX 0030pOB

Opranu3zanoHHO
-ynpaBJieHYEeCKasl
JeSTEIILHOCTD

I1K-5

CrniocobnocTh yrpasisate UT-poekramu 1 nHGOPMAIMOHHOM
Cpenoii npeAnpusTHs, TIPOBOIUTH aHAIH3 U MIaHnuposats UT-
MIPOEKTHI U U3MEHEHUS HH(OPMAIIMOHHON CPEIbl, MOJEINPOBATH
Y ONTUMHU3UPOBATH CTPYKTYPY NPEANPUSATHS C LIEIbIO
NoBBIIEHUS 3()PEKTUBHOCTH POESKTHO-TIPOU3BOACTBEHHON
JeSTeIILHOCTH

[1K-21

CrocoOHOCTh OMpeeIATh MapaMeTphl KauecTBa
YIPaBJICHYCCKUX PEIICHUH U OCYIIECTBICHUS
AIMUHUCTPATUBHLBIX IMPOLECCOB, BBIABIATL OTKIIOHCHUS U
MIPUHUMATh KOPPEKTHPYIOIIUE MEPhI

I1K-25

CriocoOHOCTh OpPraHru30BbIBATb KOHTPOJIb UCIIOJIHCHUA,
MMPOBOAUTE OLCHKY KAa4CCTBA YIIPABICHYCCKUX pGIHeHI/Iﬁ n
OCYIICCTBJICHHUA aAMUHNUCTPATHUBHLIX ITPOLECCCOB

OIIK-2

CriocoOHOCTh HAXOUTh OpPraHNU3alMOHHO-YTIPaBICHUECKHE
peleHsl, OLIEHUBATh Pe3yJIbTaThl U MOCIEACTBHSI IPUHATOTO
YIPABJIEHYECKOTO PEIIEHUS U TOTOBHOCTh HECTH 332 HUX
OTBETCTBEHHOCTD C MO3UIMI COLMANbHON 3HAYMMOCTH
IIPUHUMAEMBIX PELICHUI

OIIK-6

CriocoOHOCTb UCMOIB30BaTh METOJIBI U CPEICTBA CUCTEMHOM
HMHXXEHEepuHu B 00J1aCTH MOJyUeHus, epeaaun, XpaHeHHUs,
nepepaboTKU U NMpeICTaBIeHUs MH()OpMAIK [TOCPEICTBOM
MH(OPMALIMOHHBIX TEXHOJIOTUI

OIIK-8

CriocoOHOCTh OCYIECTBIIATh 3P PEKTUBHOE yIpaBIEeHUE
pa3pabOTKOM MPOTrPAMMHBIX CPEJICTB U MMPOEKTOB

Cnymiarens JOJKEH 3HATh:

— MOHSATUHHBIN anmapart Teopun 0a3 JaHHBIX;

— CHHTAaKCHC si3bIKa MporpammupoBanus Python;

— HWHCTPYMCHTBI H MCTOJbI COIJIACOBAHHA C 3aKa3YHKaMH Tpe6OBaHHﬁ K

pe3yjibTaTaM aHaAJIUTHYCCKHUX I/ICCJIGI[OBaHI/Iﬁ C MCHOOJIb30BAaHHEM TEXHOJIOTHHI
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OOJBIINX JAHHBIX;

— perjaMeHThl oOpraHu3aluu 1Mo OQGOPMICHUIO TpeOOBaHUM K pe3yibTaTam
AHAJTUTUYECKUX UCCIICIOBAHUH C UCIIOIB30BAHUEM TEXHOJIOTUN OOJIBIINX JAHHBIX;
— COBPEMEHHBIH OMBIT UCTIOJIB30BAHMS aHANIM3a OOJBIINX JAaHHBIX;

— TEOPETUYECKHUE U MPUKJIIAIHBIE OCHOBBI aHAIN3a JJAHHBIX;

— TUMBI aHAJIU3a OOJIBIIUX JAHHBIX, BUAbl AHAIUTHUKY;

— CTaHAAPTHI ITPOBCACHUS aHAJIN3a JaHHBIX.

Cnymarenb J0JKEH yMETh:

— HCIIOJB30BaTh CHCTEMBl YINpaBJIeHUS Oa3aMH JaHHBIX JJIS ITOCTPOCHMUS,
XpaHEHUs W YNPABJICHUS CTPYKTypaMd U HaOOpaMM JaHHBIX [JIs pElIeHUs
MTOCTaBJICHHBIX B paMKaX aHAJIMTHKHU 3a7aY;

— UCIIOJb30BaTh METOJIOJOTUYECKYI0O M TEXHOJIOTHYECKYI0 HH(PPACTPYKTypy
aHanu3a OOJBIIUX JAHHBIX VISl BHITOJIHEHUS aHAIUTUYECKUX PaboT;

— MPOBOJUTH CPaBHUTEIBHBIA aHAM3 METOJOB M HHCTPYMEHTAJIBHBIX CPEICTB
aHaJIM3a OOJIBIINX JaHHBIX

— TIPOBOJIMTH aHAJM3 OOJIBIIMX JAHHBIX B COOTBETCTBHUU C YTBEPKICHHBIMHU
TpeOOBAHUSIMU K pe3yJIbTaTaM aHATUTUYECKOTO UCCIIe0BaHU;

- ¢dopMUpOBaTh AJTOPUTMBI aHAIM3a JIAHHBIX B COOTBETCTBUM C TEXHUYECKUM
3aJJaHUEM;

- OCYHIECTBIIATh COOp, 00pabOTKy M aHainu3 HHGOPMAIMU B COOTBETCTBUU C
TEXHUYECKUM 3aJIaHUEM;

- MPOSKTUPOBATh 0a3bl JAaHHBIX HA OCHOBE aHAJIM3a MPEIMETHOM 00J1acTH;

- pa3zpabaThiBaTh OOBEKTHI 0a3bl JAHHBIX B COOTBETCTBHUU C PE3yJIbTaTaMU aHAIIN3a
peaMeTHON 00J1acTH;

- pealn30BbIBaTh 0a3bl JaHHBIX B KOHKPETHOM CHCTEME YIpaBJeHUs Oazamu

JaHHBIX.



1.5. Kareropus caymareJeii

JIuma, >Kenmarouiye OCBOUTH JIOMOJHHUTENIBHYIO MPO(PECCHOHATBHYIO
nporpaMMy « AHaJIHM3 ¥ BU3yalu3alus JaHHBIX).

YpoBeHb  MOATOTOBKM:  Bbicliee  oOpa3zoBanue (BO), cpennee
npodeccuonansuoe obpazoanue (CIIO) mnu obyuenue B yupexzaeHusx BO u

CIIO. BerynurenbHble UCTIBITAHUS HE TIPEAYCMOTPEHBI.
1.6. ®opmbl 00y4YeHHsI M CPOKHU OCBOEHMUSI
®opma 00ydeHust — ouHasi. Cpok 0OCBOCHHUSI MPOTPaMMBI — 256 4acos.
1.7. Ilepuoa 00yueHUs: U PeKUM 3AHATHI

[IponomxurensHocTh 00yueHusi — 11 wemenb. Pexxum 3amstuii — 30

yacoB/HE eI, HO He 0oJiee 6 YacOB/JICHb.
1.8. lokyMeHT 0 KBaJIu(puKAIUH

JIuiiam, yCHEIIHO OCBOMBILUM JIOTOJIHUTEIBHYIO HPO(ECCHOHATBHYIO
IporpaMMy M NPOLIECAIIMM HTOTOBYIO AaTTECTALMIO, BBIAAETCA JHIUIOM O

npodeccHOHATFHOMN MepenoaroToBKe.

2. CopepskaHue mporpamMmmbl

2.1. Kanennapublii yueOHblii rpaduk

Tabmuma 2
Kanennapubiii yueOHbIi rpadpux
Ilepuon o0yuenunst
1 Hen. 2 Hen. 3 Hen. 4 wen. 5 Hen. 6 HE. 7 HEn. 8 Hen. 9 men. 10 men. 11 men.
V3 V3 V3 V3 V3 V3 V3 V3 V3 V3 V3
TKY TKY TKY TKY TKY TKY TKY TKY TKY TKY TKY
1A ITA T1IA ITA T1IA 1A T1IA 1A T1A A




Kanennapusriii yaeOHbIN rpaduK 3aMoaHAETCs ¢ TOMOIIBIO YCIIOBHBIX 0003HAYCHHMIA:
V3 - yueOHbIE 3aHATHUS;

TKY - Texyuiuii KOHTPOJIb YCIIEBAEMOCTH;

[TA — mpoMexyTO4Hast aTTECTAIINS,

HA - utoroBas arrecrarus.

2.2. Y4eOHBIN IJIAH

[Iporpamma npenycMaTpUBaeT U3yUEHHE CIEAYIOIMIMX Pa3eioB:

- BBQI[CHI/IC B 6H3H€C-aHaJII/ITI/IKy. HHCTpYMGHTBI HJI1 aHaJIn3a W BU3YyaJIN3alluU

JIAaHHBIX
- O6paboTka, aHaIN3 U TpaduUIECKOe NMPEeICTaBICHUE JaHHBIX

- Beenenue B undorpaduxy

- Buzyanuzanus nanabix. MTHCTpyMEHTHI BU3yan3aliuy TaHHBIX

- MamHHoe 00yueHue

- BBeneHue B HEMpPOHHBIE ceTH. ICKYCCTBEHHBIN MHTEIIIICKT

- CoBpeMEHHbBIC XPaHUJIUIIA JaHHBIX, AHATUTUKA OOJIBIIINX JJAHHBIX

- Texnonoruu popMupoBaHUsE MHOTOMEPHON HHTEPAKTUBHON OTUETHOCTH

- Ilpuknagnas OusHec-aHanuTuka. [lmaHupoBaHue, OM0OKETUPOBAHUE U
IPOTHO3UPOBAHKE
- Ynpasnenue 3arpataMu U 3G (HEKTUBHOCTHIO
- YpaBieHnue (MHAHCOBBIMU M HAJIOTOBBIMU PUCKaMH
VY4eOHbIl T1aH MpeACTaBiIeH B Tabauue 3.
Tabnuna 3

Y4eOHBIN IIJIAH

C npuMeHeHHeM
JTIUCTAHIIUOHHBIX
00pa3zoBaTeIbHBIX
TEXHOJIOTHi1, Yac
B tom uncie B tom uncie

KonTakTHast paboTa, dac.

HaunmenoBanue pasaena

Ko kommeTeHImn

Bcero
3aHATUS

Bcero
Jlexkun
3aHATUS
3AHATHS

3aHATUA
HpOMexcyTquaﬂ aTrrecrauus

OGimast TpyJ0EMKOCTB, Yac
CamocrosTenbHas pabota, uac

Jlexun
JlaGoparopHsie
IIpakTHueckue
JlaGoparopHbie
IIpakTueckue

Texyluii KOHTPOJIb YCIIEBAEMOCTH

[epezauer

10




Paszmen 1
«BBeznenue B OusHec-
aHAJIUTUKY IIR-1
1. : 18 9 3 - 6 - - - - 9 pi A IK-2
WHcTpyMeHTHI st [K-4
aHaM3a M BU3YyaJIN3aluu
JIAHHBIX»
Pazgen 2 HK';'
TIK-
" «O06paboTKka, aHATU3 W 18 9 3 i 6 ] i 9 I A | mKs
rpaduueckoe [K-4
TIPEACTABICHUE JAHHBIX) TK-5
Pazgea 3 TIK-2
3. | «BBenenne Bl [ 9 | 3| -| 6 [-[-|-|-] 9 | a|mna|LK3
nHporpadpuky» IK-5
Paznen 4 HK'%'
TIK-
4 | «Busyanmmsanus JaHHBIX. | o 9 s | - 6 ] i 9 I A | mKs
HNHucTpyMeHTBI IK-4
BU3yIH3aIIH JaHHBIX» TK-5
Pazgen 5 IK-2
5 | «MammHHOE 00y4eHne» 18 9 3 ) 6 N ) 9 1 ma | OK-3
T1K-4
TK-5
Paznen 6 IK-2
6. «BBeznenue B HEHpOHHBIC | o 9 3 | - 6 N i 9 1 A | K3
cetu.  HMckyccTBeHHBIN TIK-4
WHTEJUIEKT) TTK-6
Pasnea 7
«CoBpeMeHHBIE g§§
7. | XpaHWIUIIA JaHHBIX, | 18 9 3 - 6 - -] - - 9 I A HK: 4
aHAJIUTHKA (1811170 K-5
JAHHBIX»
Paznen 8
«TexHonornu MK-2
8. @OpMHpOBaHZIﬂ 18 9 3 i 6 N ) 9 1 A | K3
MHOTOMEPHOMH TK-4
HMHTEPAKTUBHOM S
OTYETHOCTHY
Paznen 9
«[puxnagnas  OusHec- IK-1-
T1K-2
g, | dHamMTHKA. 18 9 | 3| - 6 |-|-| -] -1 o A | na | nk3
IInanupoBanue, K-4
OO KETUPOBAHHE u TK-5
[IPOTHO3UPOBAHHE)
Pa3nmen 10 K-1
10. | «YmpasieHue 3arpatamu | 18 9 3 - 6 - -] - - 9 it A | [IK-4
1 3pPeKTHBHOCTHIO» [IK-6
Paznen 11
TIK-1
1, | «Ympasnemne 72 | 36 |12 - | 24 |-|-|-|-|3 | o | na|mnk4
(bUHAHCOBBIMU u TK-6
HaJIOTOBBIMH PUCKaMM»
12. | UToro: 252 126 42 - 84 - |- - - 126 X X X
13. | UToroBasi arrecTanus 4 TecTupoBanue
14. | Bcero: 256 X X X X x| x| x X X X X X

YueOHBIH MJIaH 3aMOTHAETCS ¢ TTOMOIIBIO YCIOBHBIX 0003HAYCHHIA:
Texyuuii KOHTpoab ycneBaeMocTu: /1 - nucnyT; O — onpoc;
IIpomexxyTounas arrecranus — [TA.

11



2.3. YdyeOHO-TeMaTHUYeCKHUIl MJIaH MPOrpaMMbl 10 pa3aeiamM

Pazgen 1. «BBenenue B Ou3Hec-aHAJMUTHKY. MHCTpYMEHTBI JUis aHaIM3a U

BU3ya/In3alluH JaHHBIX»

Tema 1. BBeenue B OM3HeC-aHAJIUTHKY.

Uro Takoe OusHec-aHamuTHKa (BA)? Pomu B anamutuke mannbix (Data Analyst,
Business Analyst, Data Scientist, Data Engineer). Ilukn aHanmu3a gaHHBIX (OT
MOCTAaHOBKHM 3a/1aud JI0 MPE3EHTAIMU Pe3yJbTaToB). TUMbl AaHHBIX. McTOuHUKH
JAHHBIX B KOMITAHUH. Ba)>XHOCTh JTAaHHBIX ULl IPUHATHS PELICHUH.

KommenTtapun: ®dyHmameHTanbHas TeMa, 3aJaeT KOHTEKCT BCEW Hporpamme.
BakHo 1mokasarh CTy/IeHTaM KapTy Npopeccuil U uX B3aUMOCBSI3b.

[Ipaktuka: Pa30op KeHCOB NPHUMEHEHUS aHAJIMTHKA B Pa3HbIX OTPacIsX.

OO0cy>xeHue 3a/1a4, KOTOPbIE MOKHO PEIIUTH C TOMOIIIBIO TAHHBIX.

Tema 2. Tad0auuHBIC IPOHIECCOPHI IS aHAJN3a TaHHBIX: Dokyc HAa MS Excel.

- OcHoBbl pabotel: MHTEepdeiic, BBOA AaHHBIX, (opMaTUpoBaHUE, 0a30BbIC
dbopmynsl (SUM, AVERAGE, COUNT, IF). CoptupoBka, ¢punsTparus.

- [IponBuHyTHEIE (bopMyIbL: VLOOKUP/HLOOKUP (BIIP/TTIP),
INDEX/MATCH (MHAEKC/TIONUCKIIO3), SUMIFS/COUNTIFS
(CYMMECJIMMH/CUETECJIMMH), pa6oTa ¢ JaTaMi ¥ TEKCTOM.

- CBonnbie Tabmuiel (Pivot Tables): Co3manue, HacTpoiika, BBIYHCIISIEMbIC
T0JISI, CPE3bI, BPEMEHHBIC IIKaJbI. [ pynmupoBKa JaHHBIX.

- Busyanuzamus B Excel: OcHoBHble TuNbl JuarpaMm (TUCTOrpamMMma,
JUHENHas, Kpyropas, TOY€YHas), MX MpaBHIbHOE MpuMeHeHue. CrapKiIaiiHbl.
VYcnoBHoe hopMaTupoBaHHUE.

- Power Query (Get & Transform Data): Beeaenne B ETL na npumepe Excel.

[TopkmroueHne K pa3HBIM HMCTOYHWUKAM (dailiabpl, mnankd, BeO), OYUCTKA U
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npeoOpa3oBaHue JaHHBIX (yJaneHue QyOauKaToB, pas/eleHue CTOOLOB, 3aMEHa
3HA4YCHUH, unpivot).

Kommentapun: Excel — ne-gakto cTanmapr BO MHOTUX KOMOAHUSX JJist
NEPBUYHOr0 a”aynn3a. Power Query — MOIIHENIINKM HHCTPYMEHT IS TOATOTOBKHU
JAHHBIX, KOTOpBIM ucnosb3yercsa U B Power Bl. Ynop Ha npakthueckue 3amauu
00pabOTKM TaHHBIX.

[TpakTuka: Pemenue 3agau mo oOpaOOTKe Mpaic-IUCTOB, JaHHBIX O IMpoOJa)ax,
KIUEHTCKUX 0a3 ¢ ucrosib3oBaHueM (opmyii, cBOAHbIX Tabmuiy u Power Query.
[Toctpoenue npocTsix namobdopaos B Excel.

AnbTepHaTUBBl/JlONIOTHEHMS:

- Google  Sheets:  Kparkuii  0030p  uHTepdeiica U  KIHOYEBBIX
OTJIMYMNA/TIpEUMyLIECTB  (COBMECTHass  paboTa,  HMHTETpallUd,  HEKOTOpbIE
yHukanbhble ¢pyHkuuu tuna QUERY, GOOGLETRANSLATE). Kovmenmapuii
no odocmynnocmu: lloka nocTymneH, HO 3aBUCUMOCTb OT (Google Moxer ObITh
puckom. PaccMaTpuBaTh Kak MOJIE3HBIH UHCTPYMEHT ISl COBMECTHON pabOThI, HO
HE OCHOBHOM ISl I'TyOOKOTO aHaIM3a B paMKax Kypca.

- LibreOffice Calc / OnlyOffice / MoitOduc Tabnuma: YHoMmsHYTh Kak
OecriaTHbIE/OTEUECTBEHHbIE allbTepHAaTUBbI Excel, oTMETUTH cx0xuil 0a30BbIi
(GyHKLIHMOHAJA, HO BO3MOXHBIE OTJIWYUS B MPOABUHYTHIX (YHKIMIX H

COBMCCTHUMOCTH.

Tema 3. BBemenue B Bl-cucremMbl M Budvaaumsanmio JaHHLIX: Yandex

Datal_ens.

Yro Takoe Bl (Business Intelligence)? 3auem HyxHBI cnenmanu3upoBanHbiec Bl-
uHcTpyMeHThl? O630p peiHka Bl (ymomsinyTts Tableau, Power BI kak numepos,
Qlik Sense). Breaenue B Yandex Datalens: nmonkmtouenue k ucrounukam (CSV,
Aunpexc. Tpexep, Metrika, AppMetrica, ClickHouse, PostgreSQL), co3nanue

JTATACETOB, TWIIBl BU3yaldu3aluid (4apToOB), CO3JaHHE MAIOOpAOB, (GUIBTPHI U
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CEJIEKTOPBI, BbIUUCIsieMble T0J1s (0a30BbIi ypoBeHb). [TyOmukanus u coBMECTHOE
UCIIOJIb30BaHUE 1AalIOOPIOB.

Kommenrapun: Yandex Datalens — akTHBHO pa3BHBAIONIMICS POCCHICKHIA
CEpBHUC, HUHTETPUPOBAHHBIA C J3KocucTeMoil SHpaekca. SBnserca Haumbomee
BEPOSITHBIM JOCTYIHBIM U MOAJAEpXKUBaeMbIM o0nauHbiM Bl-pemenuem B PO.
BaxxHo 1aTh OCHOBBI Pa0OTHI C HUM.

IIpakTuka: Co3gaHue UWHTEPAKTUBHOIO JamOopjJa Ha OCHOBE JAHHBIX O
npojakax uiu BeO-aHaauTuku (Hampumep, u3 Metrika API unu CSV-Beirpy3kn).
AnbTepHaTuBbl/J[0ONIOIHEHUA:

- Google Data Studio (Looker Studio): Kparkuit 0630p uHTepdeiica u
BO3MOXKHOCTEM Kak IMpuMmepa nomyJsipHoro OecruiatHoro Bl-uHcTpymenrta.
Kommenmapuii no oocmynnocmu: AmunanormyHo Google Sheets — pucku
JIOCTYITHOCTH.

— Loginom  (Community/Academic): = MoxHO  paccMOTpeTh  Kak
aJIbTEpHATUBY WJIM JOIOJHEHUE, OCOOCHHO €CJIM B JaJbHEHIIEM IUIaHUPYETCS
MCIIOJIB30BaTh €r0 aHaJuTU4YecKue Bo3MOHOCTH (Moayne 4). OH mnpennaraer
unHoit moaxon (low-code).

- Superset (Open Source): YIoMsHYTh KaK MOIIHYIO Open-source ajibTepPHATUBRY,

TPeOYIOILYIO0 YCTAHOBKU U HACTPOMKH.

Tema 4. OcHoBbl Python nis aHaan3a ¥ BU3yaJIu3ani JAHHLIX.

Kparkoe BBegenme B  Python wu  skocucremy  (Anaconda, Jupyter
Notebooks/JupyterLab/VS  Code). OcnoBer Pandas: Series, DataFrame,
yteHue/3anuch naHHbix (CSV, Excel), 0a3oBas o00paboTka (MHAEKcanus,
bunbTpanms, groupby, merge). OCHOBBI BU3YaTU3AIIUN:

- Matplotlib: ba3zoseie rpaduxu (line, bar, scatter, hist). Hactpoiika
rpaduKOB (3aroJIOBKH, MOAMMUCH, JICTCH/IA).

- Seaborn: Crartuctuyeckue BU3yalM3allid, YJIYyYIICHHBIA BHEITHHN BUJI

rpadukoB moBepx Matplotlib (heatmap, pairplot, boxplot, violinplot).
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- Plotly Express: Cozganue HHTEpakTUBHBIX I'paduKoB  (IIPOCTOM
CHUHTAaKCHC).

- Altair (kpaTko): JlexnapaTUBHbBIN MOJX0/I K BU3yalu3auu (YIOMSIHYTh KaK
alTbTEPHATHUBY).

KommenTapun: Beenenue B Python Heob6xonumMo 1i1st mocineayonmx MoaysIei mo
ML u Big Data. ®okyc Ha OMOIHOTEKaX, KOTOPHIE SBISIOTCA CTAaHAAPTOM JUIS
Bu3yanu3anuu B Data Science. DTo maer cTyleHTaM HMHCTPYMEHT njisi Oosee
CJIO’KHBIX U KaCTOMHBIX BH3yanu3auuid, ueM B Excel unm 6a3zoBeix Bl

IIpakTuka: 3arpy3ka ganasix B Pandas DataFrame, ux nepuunsbiii ananus (info,
describe, value counts), TOCTpoeHHE pa3IUYHBIX THUIIOB TpadUKOB C
ucrnonb3zoBanueM Matplotlib, Seaborn u Plotly Express mns uccnegoBanus
JTAHHBIX.

AuabTepHaTUBbI/J0OTIOJIHEHUA:

- Cpenbl paspadorku: Yandex DataSphere (eciu gocTyneH u cTaOWIIeH),
Google Colab (c oroopkoit o nmocrynuoctu). JupyterLab/VS Code — HanexHbie

JIOKAJIbHBIC BAPpUAHTHI.

Pasgen 2. «OOpaborka, aHaim3 U rpaduyeckoe IpeacTaBjIeHHe

JAHHBIX»

Tema 1. Ilpuxkiaagapie nakerobl nporpamMm. Ilpuembl >ddexTHBHONM

00padoTKku 1aHHBLIX B Word.

[IpumeHeHne NPUKIAAHBIX MAKETOB MPOrpaMM B NPo¢decCHOHATbLHON
nesitenbHocTH. OducHbie makeTsl. O0mue ceenenus o MS Office, OpenOffice,
LibreOffice u ap.

TekcroBeiii  pemaktop Word. dopmatupoBanue TekcTa. BcraBka
pa3MyHBIX OOBEKTOB. BO3MOKHOCTH U Hactpoiiku Word. IIpoaBuHyTHI
nosip3oBatenb Word. Ilenmu moxkymeHTa: Tpu mpaBwia (GOPMUPOBAHUE U,

OpueHTtanus Ha MOTPEOHOCTH ajpecaTa, aJeKBAaTHOCTh M IMPUMEHUMOCTh Ha
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MpPaKTUKE: aHalu3 ayJUTOPHUM, OMNpEJEICHUE «IOoJayu Mpe3eHTalun» u3 4-x
TUIIOB; 00BbEM MPENOCTABISIEMOr0 MaTepuana, (popMyJIMpoBKa OCHOBHOUN HJIEH.
CtpykTypa OTYETOB M TPEIJIOKEHHUM, B TOM YHCIE HCIOJb30BAHUE IMIA0JIOHOB:
MOKOMIIOHEHTHOE CpaBHEHUE, MO3UIIMOHHOE CPAaBHEHHE, BPEMEHHOE CpaBHEHUE,
YaCTOTHOE CpPaBHEHHE, KOPPEISLMOHHOE CpaBHEHUE. TpeOOBaHMS K TEKCTY;
IPEACTABICHUE U(PPOBBIX JAHHBIX; 3arjlaBHE JOKYMEHTA, CLIEHApUW JTOKYMEHTa,
JMarpaMMbl B CTUJIE «JI3€H», TIPEJICTaBlIeHHEe TeKCTa U Ludp B BUae uHorpapuku,
OCHOBHBIE TIPABUJIA UCIIOJIB30BAaHUS TEKCTA; MPEJOCTABICHUE CIOKHBIX JTaHHBIX B
cXxemax: KaJeHJlapH, CXeMbl, IuarpamMMmbl ['aHTa. ANroput™ MpoBEpKU JOKYMEHTa

nepea OTHpaBKOﬁI IIPpOBCPKa aapccara, 3anm(bp0131<a )51 ,Z[GIHH(prBKa JOKYMCHTA.

Tema 2. [IoaroroBka npe3eHTAMOHHBLIX MaTepruaaoB B Power Point.

[Iporpamma co3ganus mnpeseHtanuii PowerPoint. PabGouee okxHo MS
PowerPoint: co3ganue cnailia-moy. Auumanus. Cmena cnaifnos. [Tokas. Pabora ¢
mabiaoHaMu. OCHOBBI Tpapuyeckoro au3aiiHa s co3faHus 3(PQPEKTUBHOTO
M0JIb30BATEILCKOTO MaKeTa Mpe3eHTaluu. TpeOoBaHHUS W KpUTEpUU MOA00pa
mpugproB. TpeboBaHHS K LBETOBBIM COYETAHUSAM, BIUSIOLIUM Ha ayJIUTOPHIO.
[IBeToBbIE MOJENM MO ULBETOBOMY Kpyry UMTTeHa: MOHOXpOMAaTHYHOCTS,
aHAJIOTMYHOCTh, JUaJa, TpUaja, KOMIUIEMEHT. AHATOMHS LBETOBOM CXEMbI B
nporpamme PowerPoint: mnoHsTHe KIIOYEBOro 1BETa, AaKLEHTOB, (POHOBBIX
pazHoBugHOCTEH. OCHOBHBIE TpeOOBaHUs, KiacCU(BUKAIUSI U KPUTEPUH TMO00pa
mpudToB. 3arojIOBOK cjaifla: MCMONb30BaHME B Pa3jMuYHbIX (QopmaTax.
Hacrtpoiika TekcToBeix OsokoB B PowerPoint: odopmiienne, ucmonb3oBaHue
XYyJI0)KECTBEHHbIX ~ MpueMoB. CrocoObl  BBbIIENEHUS  TEKCTa: TPaMOTHOE
UCIIOJIb30BAHUE AKIEHTOB JUIA MPUBIICYEHUS BHUMAHUSA. 3aKOHOMEPHOCTU
noadopa 1UBETOBbIX pemeHuit u mpudroB B PowerPoint, Biugiommx Ha
3G (HEeKTUBHOCTH BU3YyaJIU3alMK. CO3/IaHUE MOJIb30BATEIBCKOI0 MakeTa. OCHOBHbIE
MHCTPYMEHTBI co3/1aHusl 3()PEeKTUBHOrO MakeTa — KOHTPACT, CHMMETPHSI, MOJTYJIb.

CnocoObl BbIZICNICHUS] OCHOBHOM wujeu crnaijga. IlpaBuna mombopa IBETOBBIX
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peuennid. ['MaBHBIN 1BET, aKIEHThl U BUIbI (oHOB. CBOWCTBA M COCTABJISIIOIINC
nBeToBo cxembl Power Point. OcHoBHble TpeOoBaHUs, KilaccUPUKaUs U
Kputepuu noadopa mpudTos. [IpuMenenne HecucTeMHBIX MPUPTOB, T0OaBICHUE
MoJIb30BaTeNIbCKUX. PaboTa ¢ oObekTamu SmartArt. Vicnosib3oBanue HUQPPOBBIX
JTUarpaMM, COCTaBJICHUE HATJSIHBIX TpadukoB. J[OMONHUTETHHBIE BO3MOKHOCTH

nporpammel Power Point.

Paspnen 3. «BBenenue B unorpadpuky»

Tema 1. Oomue cBexenus 00 nHporpaduke.

Omnpenenenue uHporpaduku. KpaTkas ucropus pa3Butus HHOrpapuku.
3amaun u ¢ynkuun wuHbporpadbuku. Bunel wuHborpaduku: mno ¢opmary
MpeACTaBiICHUs] (CTaTUYECKas, AWMHAMUYECKas, WHTEpPAaKTHUBHAs); MO CHOCO0y
NpEeACTaBlICHUs (CpaBHEHHME, pa3BUTHE, TEHJEHUHUSA, [J0JiA, MPOCTPAHCTBO,

QITOPUTM, YCTPONCTBO).

Tema 2. HHoaxon k wuHborpabuke KaK HCKYCCTBY NPE3CHTAINU

JAHHbIX.

HamnpaBnenust opranuzauuu wuH@orpapuku. I[IpuHuunel uHporpaduku.
Coznanue cpaBHuTenbHON MHporpaduku. Nudorpaduka B COBpeMEHHBIX MeIua.
HemoTuBrupoBaHHOE€ ucHosib30BaHuE HHPorpapuku. MUpOBbIE  KOHKYPCHI
BU3yaJIM3alMM JaHHbIX. [loMck JaHHBIX M MOATOTOBKA JAaTaceThl IS
Buzyanuzanuu. Co3nanue unporpaduxu B PowerPoint. bazoseie ¢pynkiun Excel u
GoogleDocs myg ouncTkd W (QopMaTUpOBaHHUs TAOJUYHBIX JIAHHBIX. THUIIBI
JaHHBIX, BUJbI TpapuKOB, BHIOOp MPAaBWIBHOTO THMa BU3yaluzauuu. OCHOBHbIE
omnOku npu co3znanuu uHdporpaduxku. OcHoBel Excel n unTerpanus rpaduku B

PowerPoint. [ToaroroBka JaHHBIX K aHAJIU3Y.

Tema 3. UHCTPYMEHTHI U CePBUCHI UIA CO3AaAHUsA nHporpaduku.
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[Inatapie W OecraTHBIE CEPBUCHI Ui  co3naHusi WHGOTpaduKu
(RAWgraphs, Infogr.am), ux mitocel 1 munycel. UHTepakTHBHAs umH)Orpaduka.
[Ipomecc pa3paboTkM CHOXKHBIX HH(poOrpaduieckux mnpoekTtoB. OHIAWH U

oddrnaitH-uncTpymenTsl. Co3aanue uHTepakTUBHON nHporpaduku (Tableau).

Tema 4. IIpaBujia BU3YAJIbLHOI0 BOCHIPUSITHS M KOMIIO3MIIMH.

[IpaBmia BU3yaJIbHOTO BOCHPHSTHS W KOMITO3UIUU. [IOHSATHS W 3aKOHBI
tunorpaduku. [[BeT W WHCTpYMEHTHI UIsi co3daHus manuTp. Mcmomp3oBaHue
ceTku W 1mabmoHoB B PowerPoint mns co3maHus BHU3yalbHO Ka4eCTBEHHOM
npeseHTanuu. [{uzaitn B undorpaduke. AHumMupoBanHas nHdorpaduka (moHsTHE,

PUMEPHI).

Pa3)1e.11 4, «anyanmauna JaHHbIX. I/IHCprMeHTLI BU3yaJIn3anuu

HAHHBIX»

Tema 1. O01ME CBeICHUS 0 BU3VAJIN3ANNH TAHHBIX

CymHOCT U NOHATHSA BU3yalu3aluuu JaHHbIX. KoaumpoBka mHpopManuu.
Jlornyeckue CTPYKTYphl: JKOCHUCTEMa, TMpoOLEecC, cpaBHeHue. ['paduku u
JMarpaMMal.

Tunel cpaBHEHUS: IOKOMIIOHEHTHOE, TO3ULMOHHOE, BPEMEHHOE, YaCTOTHOE,
KOppesiiMoHHOe. BpIOOp 1uarpaMmbl B 3aBUCHMOCTM OT THIIA CpPABHEHUS.
YpoBeHb TOATrOTOBIEHHOCTH AayJUTOPUM KaK KpuTepuid BbIOOpa crocola
BU3yanu3auuu jaaHHbiX. Kaprorpaduueckue mnpoekuuu. [llupora u nosnrora.
['eokogupoBanue. Buabl reorpadguueckux kapr. Busyanuzamuss mnpoueccos.

Hcnonb30BaHWE NUKTOTPAMM, UX MOATOTOBKA. TanlMIIaiH.

Tema 2. Ommokm P _ BU3VAJU3AIMHU  TAHHBbIX. I/IHCTDVMeHTbI

BU3VaJU3anuu 1aHHbIX.
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[TpubOnu3uTenbHOCT, B  BH3yanu3anuud. Touka Hyms. OcoOeHHOCTH
UCTIONB30BaHUsl  IUIOMIaAHbIX (uryp. OmmOku B KpPyroBoil JIuarpamme.
BusyaiibHbIe MaHUTTYJISITAH.

Buszyanmuzanus ¢ nomomnisto nporpamm Excel u Adobe Illustrator. Onnaitn-

WHCTPYMEHTHI Buzyanusamnuu nanubix: Flourish, Datawrapper, Infogram u ap.

Tema 3. [Ipe3eHTAIINS TAHHBIX U CTPOUTELIMHT B HH(Morpaduke.

OcHoBbI KapTorpaduu U HAy4YUMCS CO3/1aBaTh WHTEPAKTUBHBIE KAPTHI.
NHCcTpyMEHTHI CKpallOMHIa AJis CO3/1aHus cxeM B uHQorpaduke. Buasl cxem.
Coznanne cxeM B PowerPoint u ckpaifOuHr.

Croputesiuar B uHdorpaduke. Pabora ¢ gaTa-cCTOPUTEIIIMHTOM.
Anumarusi B uHporpaduke. IlnarpopMbl U UHCTPYMEHTHI JIsI CO3JaHUS
MynbTUMEIUNHHBIX TpoekToB (Tilda) m co3manwe aHumaluu Ha OCHOBE

JTAHHBIX.

Pa3znen 5. «MammunHoe o0ydyeHuney.

Tema 1. BBenenue B Mmamuuaaoe oovuenue (ML).

Uro Takoe ML? Ortinuve OT TPaJUUUOHHOTO MPOTPAMMUPOBAHUS.
OcHoBHble THNBI 33a4 ML: oOyudenue c yuutenem (Supervised Learning -
kiaccudukanus, perpeccus), ooyudenne 0e3 yuutens (Unsupervised Learning -
KJIaCTepu3allis, CHUXXEHHE pa3MEepHOCTH), OO0y4YyeHHEe C MOJKPEIICHuEM
(Reinforcement Learning - kpatkuii 0030p). Kusnennsiii nukia ML-mpoekra (ot
Ou3Hec-3a/1a4M 10 BHEIPEHUSI © MOHUTOPHHTIA).

KomMmenTapun: 3anoXuTh NOHATUHHBIA ammapaT U CTPYKTYypy paOOThl Ha
ML-3amauamu.

[Tpaktuka: O6CyXaeHuEe TPUMEPOB 3a/1a4 JIJIs1 KKIOTO THUIA O0yYeHHUS.
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Tema 2. [lonroroBka nanubIx 1 ML.

Baxxnocts mnpenobpaboTku naHHBIX. Pabora ¢ mpomyckamu (ynajaeHue,
3allOJIHEHUE CPEeJIHUM/MEIUaHOW/MOIoN, Oomnee cioxHble MeTonabl). OOpaboTka
kateropuanbHbix  npusHakoB  (Label  Encoding, One-Hot  Encoding).
MacmrabupoBanue npusHakoB (StandardScaler, MinMaxScaler). Ocnossl Feature
Engineering: co3maHue HOBBIX NPU3HAKOB M3 CYIIECTBYIOIIUX. Pa3zaenenue
JIAaHHBIX Ha 00y4JaroIyto (train) U TeCTOBYIO (test) BEIOOPKH.

Kommentapuu: "Garbage In, Garbage Out". KauecTBo Momenn Hampsmyro
3aBHCHT OT KadecTBa JaHHBIX. [IpakTUdeckwe HaBBIKH MPeaoOpadOTKH
KPUTHYCCKH BaYKHBI.

[Ipaktuka: IlpenobpaboTka peanpHOro aaracera (Hampumep, Titanic win

JMaHHBIC O KIIMeHTaX 0aHka) ¢ ucnoib3oBanueM Pandas u Scikit-learn.

Tema 3. Oovuenue ¢ yuurteaem: Kiaaccudpukanusa u Perpeccus.

- Metpuku kadectBa: Accuracy, Precision, Recall, F1-score, ROC-
AUC (nns knaccupuxanun). MAE, MSE, RMSE, R? (nns perpeccun). Marpuia
omn6ok (Confusion Matrix).

- Jlunentnble  mopenu:  Jluneiinas — perpeccus, Jloructuueckas
perpeccusi. Perynspusanus (L1, L2 - Ridge, Lasso).

- Merton oimmxaiinmx coceneii (K-Nearest Neighbors - KNN).

- Meton omopHbIX BekTOpoB (Support Vector Machines - SVM):
OcHoBHas uzes (0e3 rimyOoKoi MaTEMaTUKH).

- [Ipobnema  mepeoOyuenuss  (Overfitting) u  HemooOydeHHs
(Underfitting). Kpocc-Banmunarus (Cross-Validation).

KommenTtapuu: Paccmorpenue 6a30BbIX, HO BAXKHBIX aJITOPUTMOB U METOJIOB
ux oneHku. [loHMMaHne METPUK U KPOCC-BaTUAAIIMN — 00513aTEIBHO.

[Ipaktuka: OOyuenue u ouenka moxeneit (Logistic Regression, KNN,
Linear Regression) Ha TMOATOTOBJICHHBIX JaHHBIX. WHTepmperamuss METpPUK.

[TonOop runepnapamerpoB ¢ nomoiuisto GridSearchCV/RandomizedSearchCV.
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Tema 4. /lepeBbs penieHU M AaHCAMOJIEeBbIe METOAbI.

- HepeBo pemenuit (Decision Tree): [lpunmun pabotel (Kputepuu
pasbuenus - Gini, Entropy), Buzyanuzanus aepesa. [IpenmyiiiecTBa U HeJJOCTaTKA
(CKJIOHHOCTBH K MepeoOyICHHIO).

- AHcamb6neBbie MeTobl: Mies o0beIuHEeHUsT MOJENEH.

- barrunr (Bagging): Cnyuaitaeiii nec (Random Forest). BaxuHocThb
npu3HakoB (Feature Importance).

- byctunr (Boosting): T'paguentnsiii Oyctunr (Gradient Boosting
Machine - GBM). Anroputmbr XGBoost, LightGBM, CatBoost (ocobenHOCTH 1
npeuMyIecTna, yrnop Ha CatBoost kak pa3padoTky Axaekca).

Kommenrtapuu: JlepeBbsi u aHcaMOiu (0COOEHHO OYCTHHTH) — OJHH U3
CaMbIX MOIIHBIX M YaCTO HCIIOJB3yEMBIX aJTOPUTMOB Ha CTPYKTYPHUPOBAHHBIX
nanHbeiX. CatBoost oTiimuHO paboTaer ¢ KaTeropuajJbHBIMU MpU3HAKAMH "H3
KOpOOKHU".

IIpaktuka: OOyuenne wmogneneit Decision Tree, Random Forest,
XGBoost/LightGBM/CatBoost Ha  peanbHblx  gaHHBIX. CpaBHEHHE  HX

IMPOU3BOAUTCIBHOCTH. AHanm3 Ba)XKHOCTHU IMIPHU3HAKOB.

Tema 5. Oovuenue 0e3 vaurteas: Kiacrepusanus.

3agaun knactepusanuu. AnroputM K-Means: npusHiun padoThl, BbIOOP
KOJIMYECTBA KJIACTEPOB (METOJ JIOKTS, CUIydT). Mepapxuueckas KiacTepusarius
(xpatkuii 0630p). DBSCAN (kpaTkuii 0630p).

KommenTapun: Baxnblil kiacc 3amady sl CErMEHTAllUM  KJIMEHTOB,
BBISIBJICHUSI aHOMAJIUW U T.1.

[IpakTuka: Knacrepuzanys g1aHHBIX (HampuMep, KIMEHTOB IO MTOBEJICHUIO) C
nomorniplo  K-Means. Bwusyanuzanuss pe3yiabTaToB — KjacTepusaluu  (eciu

Pa3MEpPHOCTH MTO3BOJISICT WIIK MOCJIE CHUXKEHHUS Pa3MEPHOCTH).
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Pa3znen 6. «<BBeieHue B HelipoHHbIe ceTH. McKycCTBEHHBII HHTEJIEKT.

Tema 1. Beenenue B Heidipounbie cetu (NN).

buonornueckas uncnimpauus. IlepuentpoH. MHOTOCIOWHBIA NEPUEHTPOH
(MLP). ®ynxkumm axktuBanuu (Sigmoid, ReLU, Tanh). Ilpomecc oOydeHus:
npsimort  mipoxon (Forward Propagation), ¢dynkmus mnoteps (Loss Function),
oOpatHoe pacnpoctpanenue omuOku (Backpropagation - KOHIENTyalbHO),
rpagueHTHbIN cyck. KpaTtkuit 0630p dpeitmBopkos: TensorFlow/Keras, PyTorch.

Kommenrtapuu: Jlath 0a30Boe MHTYUTHMBHOE MOHMMaHue paboTbl NN, He
yIIyOoJsisach B CIOXKHYI0 MaTeMaTuky. [loka3arh, Kak 0Oy4YUTh MPOCTYIO CETh Ha
Keras/PyTorch.

[Ipaktuka: [Toctpoenue u obyyeHnue npocroit HeliponHnoi cetu (MLP) mns
3amaun kinaccupukanuu (Hanpumep, Ha gatacere MNIST wnm Fashion MNIST) ¢

ucnonb3zoBanueM Keras nnu PyTorch.

Tema 2. ABToMaTnyeckoe Manimuaoe oovaenue (AutoML).

Konnenuus AutoML: aBTOMAaTU3aLUs JTaroB ML-nipoekra
(nmpenobpaboTka, BEIOOp MojeNH, moAOOp runepnapameTpoB). O030p OMOIMOTEK
(manmpumep, auto-sklearn, TPOT, H20 AutoML). O630p oGnaunbix AutoML-
cepBucoB (Google AutoML, Azure ML, Yandex DataSphere - ¢ oroBopkoii o
JOCTYITHOCTH M (poKyce Ha KoHueniuu). [Ipeumymiectsa u orpannuenus AutoML.

KommenTtapuu: AutoML — BaxHOoe HampaBji€HHUE, YIPOIIAIOIICEe
npuMmeHenne ML. HyxHO moHMMaTh €ro BO3MOXXHOCTM M MECTO B IHPOLECCE
aHaIM3a JaHHbIX.

[Ipaktuka: JlemoHctpaius paboTel ogHoM u3 AutoML Oubnuorexk Ha
npuMepe pelleHus 3aJayd  Kiaccupukauuu win  perpeccud. CpaBHEHHE

pe3yJIbTaTOB C MOJEIIAMH, IOCTPOECHHBIMHA BPYUYHYIO.
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Paznen 7. «CoBpeMeHHbIEe XPAHUIMINA JAHHBIX, AHAJUTHKA 0O0JbIINX

JAHHBIX).

Tema 1. Beenenue B ooJbiine nanubie (Big Data).

Onpenenenne Big Data (3V/5V/7V - Volume, Velocity, Variety...).

[TpoGaembr 00pabOTKH OOJBIMX MTaHHBIX TPATUIIMOHHBIMH MeTomaMHu. [Ipumepsr
ucnonb3oBanus Big Data B 6usnece. OcHoBHbIC posu B paborte ¢ Big Data (Data
Engineer, Data Scientist).

Kommenrtapuu: Beegenue B mpo0iemMaTiKy U TEPMUHOJIOTHIO.

Tema 2. Drocucrema Hadoop n TexHogorust Spark.

- Hadoop: Kpatkuii 0630p uctopuu u apxurektypsl. HDFS (Hadoop
Distributed File System) — konnenius pacnpeneneaHoro xpanenus. YARN (Yet
Another Resource Negotiator) — ympasienue pecypcamu kiactepa. MapReduce —
napajurMa pacrpeieIeHHbIX BBIYMCICHUN (KOHIIENTyaldbHO, 0€3 TIIyOOKOro
MOTPY>KEHHUS).

- Apache Spark: Apxutektypa (Driver, Executors, Cluster Manager).
OcnoBubie a0Octpakiuu: RDD (Resilient Distributed Datasets - xpatko),
DataFrame API, Dataset API. Spark SQL — BeimotHeHrne SQL-3anpocoB K JTaHHBIM
B Spark. OcnoBbl Spark Streaming (oOpabGoTka MOTOKOBBIX JaHHBIX). OCHOBBI
Spark MLIib (6ubamnorexa ML nnst Spark).

Kommentapuu: Spark — ne-dbakto cranmapt s pacnpenereHHOM
00paboTKH OONBIINX JAaHHBIX. BaXKHO 1aTh MPAKTUYECKHME HABBIKM PAaOOTHI C
DataFrame API u Spark SQL. Hadoop paccmaTpuBaercst kak OCHOBa, Ha KOTOPOH
yacTo pabortaer Spark, HO Pokyc Ha camom Spark.

[Ipaktuka: YcrtanoBka Spark (JOKaJIbHO WM MCMOJIB30BAHHE OOJIAYHOU
cpeanl). Pabora ¢ DataFrame API: 3arpyska nansbix (Parquet, JSON, CSV),
npeoOpazoBanus (select, filter, groupBy, join), ucmoms3oBanme Spark SQL.

Pemenue 3amaun anaiusa JIOrOB MM TPAH3aKIMOHHBIX JIAHHBIX Ha Spark.
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Tema 3. CoBpemennbnie xpanuanina 1aaabix: DWH u Data Lakes.

Tpagummonnsie xpanwnuiia gaHHeix (DWH): koHuenums, apXuTektypa
(OLAP ky0s1, cxems! "3Be31a", "cHexxunka'). ETL (Extract, Transform, Load) vs
ELT (Extract, Load, Transform). O3zepa nmamnmbix (Data Lakes): xonmemnius,
npeumyiiectBa U Hemoctatku. Konmenmust Data Lakehouse kak oObenuHeHue
DWH u Data Lake.

KommenTapuu: Ilonnmanue paszuunel mexxny DWH wu Data Lake, ux

Ha3HAYCHHUC M aApXUTCKTypa — OCHOBA IJIA BLI60pa IMPaBHUJIIBHOI'O HMHCTPYMCHTA

XpaHEeHUs U 00pabOTKHU JaHHBIX.

Tema 4. KopnopaTuBabie xpanuianina 1aHHbIX: Dokyce Ha ClickHouse u

Greenplum.

- ClickHouse: ApXUTEKTypa (KOJIOHOYHOE XpaHWIHIIIE,
BEKTOPHU30BAHHOE BBIMIOJIHEHUE 3anpocoB). [IpeumyiiecTBa isi aHATUTUYECKUX
3anpocoB (OLAP). OcHoBHble TUIbI TaOau4YHBIX ABUKKOB (MergeTree family).
Ocob6ennoctu SQL B ClickHouse. MnTerpanus ¢ apyrumu uHctpymentamu (BI,
Spark).

- Greenplum: Apxwutektypa (MPP - Massively Parallel Processing,
ocHoBaHa Ha PostgreSQL). IIpeumyrectsa (mogaepxka SQL, tpanzakumii ACID,
pacuupsiemoctsb). CpaBuenue ¢ ClickHouse.

- O630p o6mauneix DWH: Google BigQuery, Snowflake, AWS
Redshift, Azure Synapse Analytics (yMOMSHYTh KaK MUPOBBIX JIUJEPOB, OOCYAUTH
KOHIICTIIUA OECCePBEPHOCTH, pa3AClCHUs XpaHEHUS W BBIUYMCICHUH, HO C
OTOBOPKOM O AOCTYNMHOCTH B PD).

Kommentapuu: ClickHouse — odeHb mnomyisipHO€ W MPOU3BOJIUTEIIBHOE
pelenue, paspadboranHoe B SAHaekce, mupoko ucnoib3yercs B PO. Greenplum —

takxke pacnpocrpaneHHass MPP CVYB]/l. ®@okyc NpakTUKM Ha OJHOM M3 HHX
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(manmpumep, ClickHouse u3-3a OoJblliel YHHKaJIbHOCTU M TMOIYJSPHOCTH JIs
OLAP).

[Tpaktuka: YcranoBka ClickHouse (mampumep, wepe3 Docker). Co3manue
Ta0JIMIL, 3arpy3Ka JaHHBIX. BeINoIHEHHEe CIOKHBIX aHanuTudeckux SQL-3ampocos
(arperaumu, okoHHbIE QyHKUIKK). CpaBHEHUE CKOPOCTH BBITOJIHEHHS 3allpOCOB HA
Ooompmmx oObeMax JgaHHBIX (memo). Ilogxmrouenme k ClickHouse m3 BI-

uHctpyMmeHnTa (Yandex Datalens).

Tema 5. lIlpumenenue SOL s aHAJIUTHKH 00JLINTUX JAHHBIX.

[ToBropenue wu yrayonenue SQL. Cnoxnabie JOIN'sl.  [loazampoch
(Subqueries) u 0600uIeHHBIE TaOAMUHBIE BhIpaxkeHHs: (Common Table Expressions
- CTE). Oxonnbie ¢yukmuu (Window Functions): RANK, DENSE_RANK,
ROW_NUMBER, LAG, LEAD, SUM/AVG OVER(...). Pabora ¢ nmaramu wu
BpeMeHeM. OnTUuMU3aius 3anpocoB (OCHOBHbBIC TPUHIIUIIBI).

KommenTtapun: SQL — kiaroueBoM s3bIK 11 paboThl ¢ gaHHbIMH B DWH,
Spark SQL, ClickHouse u T.1. I'mybokoe 3HaHue aHanuTudeckux QpyHkuuii SQL
00s13aTENBHO ISl AHATTUTUKA.

[IpakTuka: PernieHue CIOXKHBIX aHATUTUYECKUX 33/a4 C HCIOJIb30BAHHEM
okoHHbIX (yHkMi u CTE Ha mpumepe manubix B ClickHouse/Greenplum wmnm
Spark SQL (mampumep, pacdeT CKoap3sAmX cpenanx, RFM-cermenTanus, mouck

CeCCHil TT0Ib30BaTEIICH ).

Tema 6. MHMHCTPYMEHTBI _MCCJEIO0BAHHMS _JAHHBIX M 00JIaUYHbIE

IaThopMbI.

- WurepaktuBnbie cpeanl: Jupyter Notebooks/JupyterLab, VS Code c
IJIarMHaMK — KaK OCHOBHBIE MHCTPYMEHTHI ij1st Data Science n aHanu3a JaHHBIX.
- Oo6naunsie Notebook-cepBuchl: Google Colab, Kaggle Notebooks

(YIOMSIHYTh KaK MOIYJISIPHBIE MEXKTyHApOAHbIC TIAT(HOPMBI I SKCIIEPUMEHTOB
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U COpPEBHOBaHWH, C OroBOpkoi o pgoctymHocTH (Google-cepBrcoB). Yandex
DataSphere (kak poccuiickasi abTepHATHBA, €CIIH JOCTYITHA).

- Hoctyn x mamabiM w3 Notebooks: IloaxmroueHue k 06azam JaHHBIX
(ClickHouse, PostgreSQL) u o6naunbiM xpanuiuiinaMm u3 Python (ucnonb3oBanue
oubmuotex sqlalchemy, psycopg2, clickhouse-driver). Ilpumep nmoctyma k
BigQuery u3 Colab/Kaggle (kak nemoHcTpaius, €ciiu CepBUCHI JOCTYIIHBI).

- [Tnardpopma Databricks Lakehouse: Konnenmus yuuduimpoBanHoi
wiatopmel ans naHHbIX, aHanuTukd U M. O630p BozmoxkHocteil (Notebooks,
Delta Lake, MLflow, SQL Analytics). Kommenrtapuii: PaccmatpuBaTh
KOHIIETITYaJIbHO KakK MpUMEpP TMEPeIoBOM HHTErpUPOBAHHON IIaTGOPMBI, HO
IpaKTUYECKY 0 padoTy ctpouTh Ha cBszke Spark + DWH (ClickHouse/Greenplum)
+ Jupyter/VS Code. Poccutickue o6maka (Yandex Cloud, SberCloud, VK Cloud)
TaK)K€ pa3BUBAIOT CBOM MHTerpupoBanHbie MLOps/Data ninatdopmsl — ceauTs 3a
WX Pa3BUTHEM.

KommenTapuu: Jlatb 0630p HHCTPYMEHTOB, I7ie aHaNUTHKU U Data Scientists
OpOBOAAT OOJBIIyI0 YacTh BpeMeHU. [loka3arh, Kak CBS3BIBATH pa3HbBIC
komroHeHThI cteka (Notebook -> DWH/Spark).

IIpaktuka: Hactpoiika nogkmrouenus u3 Jupyter/VS Code x ClickHouse.
Boimonnenne SQL-3ampocoB u mnonyuenue aaHHblx B Pandas DataFrame.
[IpoBenenne ananusa naHHbIX, nmoaydeHHbx 13 DWH, ¢ ucnonszoBanuem Python.

Hemonctpauus unrepgeiica Yandex DataSphere (eciu BO3MOXKHO).

Pa3znen 8. «Texnosorun ¢gopmMupoBaHusi MHOTOMEPHOM MHTEPAKTHBHOM

OTYECTHOCTH».

Tema 1. IIpoaBumyrasg Buvaausanusa W aamoopauar B Yandex

Datal ens.
Yrinyonennoe u3ydenne Yandex Datalens. CioxkHbIe BBIYUCISIEMBIC TOJIS

(ycnmoBHBIE oOmepaTopbl, arperauudyd, OKOHHble (yHKIMU Ha ypoBHe BI).
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[Tapamerpsl B pmambopnax. Co3gaHue CBsI3aHHBIX —celekTopoB. PabGorta c
reogaHHbIMU. OnTUMHU3aLUs IPOU3BOAUTENBHOCTH JamobopaoB. VcnonszoBanue
QL-yapToB Al KACTOMHBIX 3ampocoB. Jlydlline mpakTUKK Ju3aiiHa AamobopaoB
Data Storytelling.

KommeHnTapuu: YrinyOneHue 3HaHui 0 OCHOBHOMY PEKOMEHI0BaHHOMY Bl -
UHCTpyMeHTY. DOKYyC Ha CO3JaHUM JIEUCTBUTEIBHO MH(OPMATUBHBIX U YAOOHBIX
OTYETOB.

[Ipaktuka: Pa3paboTka KOMIUIEKCHOTO MHOTOCTPaHUYHOIO Jamdopaa Iuis
aHayM3a OW3HEC-TIOKa3aTesell (HampuMmep, CKBO3Has aHaJIMTHKAa MAapKEeTHHIa,

aHau3 IOHUT-PKOHOMUKHN). [Ipumenenune npunnunos Data Storytelling.

Tema 2. AHauTHYEeCKHE TexHogoruu Loginom.

O0630p mrardpopmer  Loginom  (pemakmmm ~ Community/Academic).
Konnenmus low-code/no-code ananutuku. Bu3yanbHOoe MOCTpOCHHE CIICHAPUCB
00paboTKH AaHHBIX (Y3JIbI JUIsI UMIOPTA, OYUCTKH, TpaHCPOpPMAIIUU, UHTETPALIUH
JlaHHBIX). ba3oBble aHaMUTHUYECKHE Y37bl (CTATUCTHKA, KOPPEISALMH). Y3Jbl
MalIMHHOTO OOyYeHHs (epeBbsl PEIICHUN, KJIaCTepU3alusi — €CJIU BXOJSIT B
JOCTYIHYIO0 penakiuio). Busyamuzarop Loginom — co3gaHue OTYETOB W
JaoopI0B.

Kommentapuu: Loginom mpeacraBiser Opyrodl MOAXOA K aHAIUTHUKE,
OCHOBAHHBIM Ha BHU3yaJbHOM IPOTrpaMMHPOBAHUU. DTO POCCHIiCKas pa3paboTka,
KOTOpast MOXET ObITh MHTEPECHA JIJISl KOMITAaHUM, Uiymux low-code pemenusi.

[Ipaktuka: IlocTpoenue cueHapus o00paOOTKM M aHaAIW3a JaHHBIX B
Loginom. Co3ganue mpocToro aamodopja mo pesyjbraram aHainuza. CpaBHEHUE

noaxoja ¢ Excel/Python/Datalens.

Tema 3. O630p mupoBbix Bl-1nnepon: Tableau u Power Bl.

- Tableau: ®unocoduss u ocHoBHble KoHuemuuu (Dimensions,

Measures, pabota ¢ noskamu). Tunel Busyanuzanuii. Co3gaHre MHTEPAKTUBHBIX
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namoopaoB u uctopuit (Stories). OcHoBbl Beruucisiembix moseit (Calculated
Fields). O630p Tableau Prep Builder (ETL). O630p Tableau Server/Cloud.

- Power BIl: 3Oxocuctema Power Bl (Desktop, Service, Mobile).
OcnoBel pabotel B Power Bl Desktop: mosnydenue manneix (Power Query —
MIOBTOPCHHE U yIiyOJICHNE), MOJCIIMPOBAHNE JAHHBIX (CBS3U, HEPApXUH), OCHOBBI
s3pika DAX (Data Analysis Expressions — SUMX, CALCULATE, FILTER,
RELATED), co3nanue otuetoB u gamibopaoB. Ilyomukamus B Power BI Service
(0030p).

KommenTapuu: BaxxHo gaTh mpeacTaBieHHe O JIUJepax pbIHKA, UX CHIJIbHBIX
cTopoHax U ocoOeHHOCTsX. Orpanunuenus: [Ipaktuueckas pabora MOXKET OBITH
3aTpyJHEHA M3-3a JIMIICH3MOHHBIX/TEOMOJIUTUYECKUX OTPAHUYCHUI Ha OO0JIauHbIC
cepBucel U gaxe Desktop Bepcun B PD x 2025. dokyc Ha JEeMOHCTpaIUIO,
koHuUenuuu u cpaBHeHue ¢ Datalens/Loginom. DAX B Power Bl — momnsbIii, HO
CJIOKHBIA UHCTPYMEHT, JJaTh TOJIbKO OCHOBHI.

[Ipaktuka: [leMoHCTpanusi TIpernojaBaTeieM CO3[aHusd JaimOopIoB B
Tableau Desktop u Power BI Desktop. Eciu ecth BO3MOXXHOCTH YCTaHOBKH
cTyneHTamu (Hanmpumep, O6ecrutatHoi Bepcun Power BI Desktop), To BBIIOJIHUTE
MpPOCThIE JabOpaTOpHblE PadOThl MO MOJKIIOYEHUIO K JIaHHBIM U CO3JIaHUIO
0a30BbIX BH3yanuzanuil. OOCyXJAeHUE, KaK aHAJOTHYHBIC 3a/laud PEIIalTCs B

Datalens.

Tema 4. llpukaagnas anaauTuka: Kavenrckas i MapKeTHHroBas.

[Tpumenenue Bl-uncrpymentoB (dokyc Ha Yandex Datalens, mpumeps Ha
Tableau/Power BI) w1 penieHust KOHKpETHBIX 3a/1a4:

- MapkerunroBasi aHanuTHKa: AHamu3 3(QPEKTUBHOCTH PEKIAMHBIX
ka"asoB (CPA, ROMI), BopoHka mpoaaxk, aHaJIu3 NOBEACHUS MOJIb30BaTEICH Ha
caiite/B mpwioxxeHuu (uHterpanus ¢ Metrika/ AppMetrica), KOTOpTHBIN aHAIIN3.

- Kimnentckass anamutuka: RFM-anamm3z  (Recency, Frequency,

Monetary), cerMeHTauus KJIMEHTOB (Ha OCHOBE JIaHHBIX WJIA pE3yJbTaTOB
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kinacrepuzanuun w3 Monayns 2), LTV (Lifetime Value), Churn Rate (ananm3
OTTOKA).

KomMmenTapuu: OTOT OJ0K CBSI3bIBAET MHCTPYMEHTHI C PeaIbHBIMHU OM3HEC-
3amayaMi. BakKHO HE TPOCTO CTPOWTH TpaduKHh, a OTBEUaTh HAa KOHKPETHHIC
BOIIPOCHI OM3HECA.

[Ipaktuka: Iloctpoenne pambopmoB mia RFM-ananuza, ananusa
MapKETHHTOBOM BOPOHKH, KOTOPTHOTO aHaiW3a C WCIOJIb30BaHMEM Yandex

Datal.ens Ha npegocraBieHHbIX naracetax. MHTEpnperanus pe3yabTaToB.

Tema 5. Uuterpanus Bl ¢ pe3yjibTaTaM MAIIMHHOTO O0VUCHHUS .

Kaxk Busyanusupoats pe3ynpratel ML-mMonenen B Bl-cucremax? [Ipumepst:
OTOOpaK€HHE KJIACTEPOB KIMEHTOB Ha KapTe Wid Tpaduke, BU3yaTIU3aIU
MPOTHO30B TMpOAa)k, IOKa3 BEPOSITHOCTH OTTOKAa KJIMEHTA B €ro KapTOUKe.
CnocoObl MHTETpaluu: 3arpy3ka pesyiabTaToB ML (mpenckazaHuii, KJIacTepoB) B
DWH/6a3y nannbix u mnoakmoueHue Bl k  Heit. OG630p BO3MOMXXHOCTEH
BCTpauBaHus Mojeneil wiu BbizoBa APl moneneit u3z Hekoropsix Bl-mmatdopm
(KOHIIENTYaJIbHO).

KommenTtapuu: 3aMblkaHue IMKJIA aHAJUTHKUA: OT JAHHBIX K MOJEISM U
0o0paTHO K BU3yaU3alluu JUIsl IPUHSATHS PELICHUM.

[Ipaktuka: 3arpy3ka pe3ynbTaToB Kiactepuzanuu (u3 Monyns 2) wiu
nporno3oB B ClickHouse/PostgreSQL. Iloctpoenne nmambopaa B Yandex
Datallens, koTOpbIii UCMONB3yeT O3TU JaHHbIE (Hampumep, GUIBTpAIMsS IO
KJIacTepam, 0TOOpaXeHUE MPOTHO30B PSAIOM C (PaKTUUECKUMHU JIAaHHBIMU).

6. Nrorossiit npoekt / 3ammuTa (6 ak. 4.)

Conepxanue: Pabota Ham CKBO3HBIM MPOEKTOM (€ciu ObLI BBEICH) WUIU
WUTOTOBBIM KEMCOM, BKJIIOYAIOIIMM 3aJaud M3 BCEX MOJIYJei: cOop/ouncTka
JIAHHBIX, 0a30BBIM aHau3, mocTpoeHrue ML-monenu (o0 BO3MOXKHOCTH), CO3/IaHUE
WHTEPAKTUBHOTO Jarmbopaa /s Mpe3eHTAIluU Pe3yJIbTaToB.

KommenTtapuu: [IpoBepka KOMILJIEKCHOT'O YCBOEHUSI MaTepHaIa.
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HpaKTI/IKaI Hpe?)eHTaHI/I}I N 3al11UTa UTOT'OBBIX HpOCKTOB/ KEMCOB.

Paznen 9. «lIpuxknamHas  OusHec-aHanutuka. IlianumpoBaHme,

010/12KeTHPOBAaHHE M POTHO3UPOBAHUE.

Tema 1. Cucrema 6H3HeC-HJIaHI/IDOBaHI/ISI H__NPOrHo3vMpoBaHud B

OpraHm3anmm.

Buapl mianupoBanus. IloctaHoBka 1ened ©  3a4a4  IUIAHUPOBAHUSL.
OcCHOBHBIE TOHSTHS CTPATErMUYECKOro IUJIAaHUPOBAHMS, OW3HEC-TUIAHWPOBAHUS,
OIO/IPKETUPOBAHUS, ONEPATUBHOTO IUJIAHUPOBAHUS, MPOTHO3UpoBaHus. Poib
IUIAHOB W TMPOTHO30B B PacHpelel€eHUH PECYpPCOB, KOHTPOJE U OLEHKE
pe3yabTaTOB.

Conepxanue pasznenoB OusHec-miaHa. [Tokazarenu s3pdekTuBHOCTH OU3HEC-
miaHa komnaHuu. IloHsTtne Ou3Hec-maHa, pas3zgenbl OusHec-TuiaHa. [lpumepsl
ousHec-iaHoB. CocraBieHue OusHec-miaHa 1oJ ocobeHHoctu TOCOP.
[IpakTrueckuii mpoekT Ou3Hec-mana ¢ pacyeramu Metoauka UNIDO

Meronsl NPOTHO3UPOBAHUA. AHAIW3 BPEMEHHBIX pPAAOB. TpeHIOBBIH
aHanu3. YueT (pakTopoB MUKJIMYHOCTU U CE30HHOCTHU. ClieHapHBIN aHaIu3. AHAIN3

«YTO-CCJIN».

Tema 2. Broj:keTupoBanue.

bromketHas cuctema u OromkeTHbIN mporecce. [loaxoasl k hopMHUPOBaHHUIO
(buHAaHCOBOW CTPYKTyphl opraHusanuu. llocTaHoBKa OIOKETHBIX IIEJIEH.
bromxernele QopMbl W peryiaMeHThl. Meroauka pa3padoTKu  OrojKeTa.
Knaccudukaropsl craTeit 610KeTOB U KiIacCU(pUKAIMS 3aTpaT B COOTBETCTBUH C
3amayamMy  OropketupoBaHus. [loBemeHYeckWe acmeKThl  OFOKETHPOBAHUS.
broxeTHbI KOMUTET. ABTOMATU3AIM CUCTEMBI OO KeTUpOoBaHus. broKeTHbIN
KOHTpOJib. OIlleHKa pe3yJIbTaTOB «IUIaH-(akT», THOKWUN OIOHKET W aHaIu3

OTKJIOHEHUH.
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AJbTepHATHBHBIC METOABI OIOKeTHpOBaHMs. HemocTaTku TpaauimOHHOTO
oromkerupoBanus. [Ipoueccuoiit O6romker (activitybasedbudgeting). Cxomnb3simimii
oromker (rollingbudget). Crenapubiii Oromker. bromkeT Ha HyJIeBOM OCHOBE

(zerobasedbudgeting). be36romkernoe ynpasienne (beyond budgeting).

Pasnen 10. «Ynpaiienue 3arpaTtaMu M 3@ GPeKTHBHOCTBHIO».

Tema 1. YpaBjeHYeCKHH VIeET.

[ToHsiTHE yHpaBIEHYECKOTO ydYeTa Kak »dJIeMEeHTa WH(GOPMAIMOHHON
cucTeMbl opranuzauuu. llenu, 3agauu ¥ OCHOBHBIC MPUHIIUIIBI YIIPABICHUYECKOTO
yuéTa, ero mpeamMeT U 00beKkThl. CpaBHEHHE YIPABIECHYCCKOTO W (HHUHAHCOBOTO
yueta. COBpeMEHHOE TOHUMAHUE CTPATETUYECKON POJIU YNPABIECHYECKOTO ydeTa.
OpraHuzarus ympaBIeHYECKOTO ydeTa Ha IPEATPHUITHH.

Knaccuduxanust 3atpar. Ilonstue 3arpar, U3IEPKEK, PaCXOJOB.
Knaccudukanuu 3arpart. IloHstre cmemanHbIX 3aTpar (YCIOBHO-TIOCTOSIHHBIX,
YCJIOBHO-TIEPEMEHHBIX) U MacITabHoW 0a3bl. MeToNbl pa3/iesieHus] CMEIIaHHBIX
3aTpaT Ha MEPEMEHHYI0 M MOCTOSHHYIO COCTaBJISIONLyt0. Pacripenenenue 3atpar
0 BUAM JIEITEIILHOCTH, MPOAYKTaM, IICHTPaM OTBETCTBEHHOCTH.

MeTtons! yuera (COsting) u ontummu3aiuu 3atpat. Kinaccudukarus MeTomnos
ontumu3anuu 3atpar. Hopmuposanue. [IponieccHoe ynpasienue (ABM). [enesoe
ynpaBiieHue 3aTtpatamu (Standardcosting). HempepwiHoe ynyumienue (Kaizen).
VYmpasnenue kadectBoM (TQM). OmnepanuonHslii u  (UHAHCOBBIM pbIYaru
(leverage). CocraBneHue KanbKyssiui, cmer. dopMmupoBaHHEe CeOECTOMMOCTH.

HaxnanHsie pacxospl.

Tema 2. AHaau3 u ynpanJjeHue dYpPheKTHBHOCTHIO.

[Tonsitue  3¢pHEeKTUBHOCTH. @®uHaHcOBBIW  a”Hanmu3.  [lokazarenu
pPE3YIbTaTUBHOCTH (performance). KoaddummenTs pPEHTa0ETHHOCTH.

OxoHomuyeckas aoOaBiieHHass ctoumocTh (EVA). CoBokymHbI BO3BpaT st
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akinonepoB  (TSR). CpaBuutenbubiii aHanu3 3¢ dexkruBaocta (benchmarking).

AyJIUT ¥ KOHTPOJIb OpraHu3anuil. BHyTpeHHUI W BHEIIHUM ayauT.

Tema 3. YpasJieHre 000POTHBIM KANTUTAJIOM.

TepmuHonorus 0o00poTHOrO (paboyero) kKamuraiga. IIEMEHTbl 00OPOTHOTO
kanutana. Crparerus (GopMUpOBaHHA OOOPOTHOrO KamuTajga OpraHu3aluu:
KOHCEpBaTHBHAsA, arpeccuBHas cMemranHas. DakTopsl, BIUSIONIME Ha BHIOOP
CTpaTernd yOpaBieHUS OOOPOTHBIM KamuTaioM. JIMKBUAHOCTH OOOPOTHBIX
aKTHBOB, pacueT MOTPeOHOCTH B OOOPOTHBIX AKTUBAX: TEKyIIHE (HUHAHCOBBIC
noTpeOHOCTH,  (PUHAHCOBO-IKCIUTyaTallMOHHBIE  MOTPEOHOCTH  OpraHU3allvH,
00€eCIeYeHHOCTh COOCTBEHHBIMU OOOPOTHBIMU cpencTBamMu. KoaddpuuueHTs
JIEJI0BOM aKTUBHOCTH.

[lonmuTuka ympaBieHUS [CHEKHBIMA CPEACTBAMH U KPAaTKOCPOYHBIMHU
BJIOKEHUSIMU B IeHHble Oymaru: Mmoxaenu baymoiss, Mumnepa-Oppa, nepuon
¢unancoBoro uukia. IlomuTuka ynpaBiieHust JEOUTOPCKON 3a/10JKEHHOCTBIO:
CHUCTeMa CKUIOK, (DaKTOPHHT, TEPHOJ TMPEAOCTaBICHHUS OTCPOUYKH IIIaTexa.
[TonmuTuka ynpaBiaeHHs 3amacamMH: MOJENb ONTHUMAJIbHOW MapTHM 3aKa3a 3aracos,
nepuoj  OMepaloHHOTO Iukiaa. [lomuTuka  ympaBieHHs  pacdeTamMHu  C

IIOCTaBIIIUKAaMHM.

Pasznea 11. «YnpasJjenue GMHAHCOBLIMY M HAJJOTOBBIMH PUCKAMMN)),

Tema 1. llousgTue u kaaccupukanuga GUHAHCOBLIX PHCKOB.

Knaccudpukanus BumoB u rpymnn puckoB. HHTerpupoBaHHass MOJAETb
yopasienus puckamu opranuzauun  (COSO). dunaHCcOBble pUCKU. Pucku

JJUKBUIHOCTH.

Tema 2. MeToabl OLICHKH ¥ YIIPABJECHUS PUCKAMH.

MCTOI[LI BBIABJICHHUA M OLCHKH PHCKOB. OHGHKa U yHpaBJICHUC PHUCKOM

MPOIIEHTHOM CTaBKU. MeTO/bl XEIKUPOBAHUS PUCKA MPOLIEHTHOM cTaBKHU. OLEeHKa
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U YIpaBJICHUE BAIIOTHBIM PUCKOM. TeopuM H3MEHEHMs BAJIIOTHBIX KYpCOB.
MeToap! XeKUpoBaHMsl BaJIIOTHOTO pUCKA. YTIpaBiIeHHE NPOYUMU (PUHAHCOBBIMU
puckamu. Kapra puckoB. OcHoBHBIE (opmbl MomieHHHYecTBa OlleHKa pHCKa

MOIICHHUYCCTBA. OpI‘aHI/IBaHI/ISI BHYTPCHHCTO KOHTPOJIA U BHYTPCHHCI'O ayAUTA.

Tema 3. OueHKa BepoOSATHOCTH 0AHKPOTCTBA.

Ounenka pucka OankporctBa. [lokazarenu  MmIaTeXeCOCOOHOCTH.
Cratuctuyeckue MO/ICIIH. DKCIepTHhIE METO/IBL. 3aKoHOaTEIHLHOE

peryiaupoBaHue Mporeaypbl 0aHKPOTCTBA.

Tema 4. Hajiorosoe miaHupoBAHHE H HAJOTOBbLIE PHUCKHM B CHCTEME

yIpaBJeHUus: (h)MHAHCAMM OPraHM3alMN.

[InanupoBaHNe HAJIOTOBBIX IUIATEKEW B CUCTEME yIpaBieHHUs (PMHAHCAMH
opraHu3anuy,  oOleHka  3((PEKTUBHOCTH  KOPHOPATUBHOIO  HAJIOTOBOTO
MEHEIKMEHTa

HanoroBoe maHupoBaHME KakK »3JEMEHT yHOpaBieHHs (UHAHCAMH
opranuzaimu. OnTUMH3alMs ypOBHS HajoroobyiaraeMoi MNpUOBLIM; OLIEHKa
3 ()EKTUBHOCTH WHBECTULIMOHHBIX IMPOEKTOB HA OCHOBE pPACYETOB HAJIOTOBOM
Harpy3Ku; pa3paboTka HaJlOrOBOTO OIOJKETA.

Cucrema aHAJIUTUYECKUX IOKa3aTelel, HCIHOJIb3yEMbIX B HaJIOTOBOM
IIaHUpoBaHUM. Meroauka pacdera Mokazareiaeil OuleHKH 3((PEeKTUBHOCTH
KOPIIOPAaTUBHOI'O HAJIOroBOro MeHemkMeHTa. Crnenupuka OLEHKH PHCKOB

KOPIIOPATHUBHOI'O HAJIOT'OBOT'O MCHCIKMCHTA.

3. OpraHu3ainHoHHO-NIeJATOTHYEecKoe o0ecnevyeHune
3.1 KaaposBoe o0ecneyeHue

Nudopmarus 00  obecniedeHHOCTH  MpOTrpaMmbl  Mpodeccopcko-

MPETNO/IaBaTeIbCKMM COCTaBOM MpeCTaBiIeHa B Tabmuiie 4.
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Caenenusi 0 mpogeccopcKo-npenoaaBaTeIbCKOM COCTaBe

Taomuna 4

05[] HanmenoBanue OcHoOBHOE/IONONHAUTEN | = Crax HanmenoBan
mpernogaBareis | oOpa3oBaTENbHON OpraHU3AINH, BHOE MECTO paboTHI, §’§ EZ Hay4HO- 1e YUTaeMOon
KOTOPYIO OKOHYMII, JIOJDKHOCTD, YICHAs 2 5 : 5 Iearornyec | TUCIHTUIAH
HaTpaBiIeHHe (CIEeIHATbHOCTD) CTETIeHb, yIeHOe @ & i;_g KO paboThl | BI (MOZyIA),
=
¥ KBaTH(UKAIHUS 10 JUTLIOMY 3BaHIE, g % % = © g g | NO aHHOI
JIOTIOJTHUTENbHASA $858 | o| £ 5 £ | mporpamme
& S =
uHpOpMANU ;re*o % £ ;g = £ 5
] BRE 279
& o =
&) Mm = =X
T'OY «lanpHeBocTOYHAs OcCHOBHOE MECTO —
aKaZeMus TOCYIapCTBEHHON AHOO AI10
CITy’KOBD», CIIEIHATEHOCTh «TuxookeaHckas
TOCyIapCTBEHHOE U BEICIIIAs TIIKOJIA
MYHHUIUITAJIbHOE YIPaBICHNUE, SKOHOMUKH H
KBaJH(UKAINST MEHEIDKEP YIpaBICHUN,
Baranosa AHO BO u AITO cTapluui
Hatamss «JlaIbHEBOCTOYHBII HHCTUTYT NperoIaBaTelb o4 24 o4 Paznennr
MEXTyHAPOJAHBIX OTHOLICHUID kadenpsl 910,11
BuranseBHa ARG ’ benp T
CICIHATBHOCTh «DKOHOMHUKA»
«byxrajnrepckuil y4yer, aHaJIu3 U
ayIuT», KBATU(PUKAIIHS
«IKOHOMHUCTY,
actimpanTtypa MHcTHTyTa
SKOHOMHYECKUX HCCIICTIOBAaHUN
JABO PAH
®I'BOY BIIO
«JlaTbHEeBOCTOYHBII
TOCYyIapCTBEHHBIH
YHUBEPCUTET ILyTeH
. COOOMICHUS»
XabapoBckuit H ’
. JIOLIEHT Kadepbl
MOJUTEXHUICCKUN HHCTUTYT,
.. «BrraucnurenbHas
benoszéposa CHENHANBHOCT «DJIEKTPOHHO-
TEXHUKA U
Caernana BBIYHCIIMTENILHBIE MALTUHELD), COMIBIOTEDHAS 33 33 33 Pasgen 1-8
HBanoBHa kBamudukanus « mxeHep p
rpaduka;
CHUCTEMOTEXHHUK,
KaHAUJAT TEXHUIECKUX HAYK COBMECTUTENLETBO =
Y AHOO JIT10
«TBIIDY», noneHT
kadenpsr
«IKOHOMHKA
000 «AmeTHCTY,
(uHAHCOBBII
o HPEKTO
XabapoBckuit AP P,
I'pa MOJUTEXHUICCKUH HHCTUTYT COBMECTUTCIECTBO -
Hpo}énaBa CIeIMaIbHOCTh o AHOO IO 7 7 7 Pasnener
p . " «TBLIDY», crapmuit 9,10,11
AHaToJbEeBHA «Byxranrepckuii y4er u ayaut
MperoaBaTelb
Kagenpsl
«OKOHOMHUKA
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XabapoBCKUH HHCTUTYT
HApPOJIHOTO XO3SUCTBA, OcHOBHOE MeCTO -
CepkoBa CIeUaabHOCTh AHOO AI1O Paszensr
Jlronmuna «byxranrepckuil y4eT u aHanus3 «TBIIDY», noneHt 43 43 43 9 10. 11
JlanunoBHa XO3SIICTBEHHO JICATEITHHOCTI, kadeaps T
KBamudukanus « IKOHOMUCTY, «DKOHOMHUKA»
K.9.H.
XabapoBCcKUN MHCTUTYT
WH)KEHEPOB JKEJIE3HOIOPOKHOTO OCHOBHOE MeCTO -
Yumura TPaHCIOPTA, CIIEIIHATEHOCTD AHOO AI10
Hatatss «JKOHOMHKA ¥ OpTaHU3aLHsI «TBHIDYy, 47 47 21 Pasnensr 9,
aBrosHa JKEIIE3HOIOPOIKHOTO npodeccop kadeaps 10
TPaHCIOPTay, KBaTH(pHUKALINA «OKOHOMHUKA»
«HX’eHep-3KOHOMUCT MMy Ten
COOOIIEHUs», K.3.H.
®I'BOY BIIO
«JlaJIbHEBOCTOYHBIM
roCyAapCTBEHHbII
. HUBEPCUTET IyTEH
XabapoBckuit y P Y
. . COOOIIEHHUSY,
TOCyNapCTBEHHBIN TEXHUICCKHUN
JOLIEHT Kadeaps
YHHUBEPCHTET, CIICIIHATbHOCTD
Emenko «TexHOTOrS «BpruucnurenbHast
Poman TEXHAKA U 22 22 22 Pa3zpen 1-8
MAaIIHHOCTPOCHIUSD)
AHaTonpeBUY KOMIBIOTEepHAS
kBamuduranus « mxeHep-
rpaduka;
MeXaHUK», KaHAUIaT
TeXHHUECKHX HayK COBMECTHTEIBCTBO -
AHOO 110
«TBIIDY»,
JIOLIEHT Kadeapnl
«IKOHOMHKA»
®I'BOY BIIO
«JlanpHEeBOCTOYHAS
rOCyIapCTBCHHAS
aKageMus (PU3MIeCcKon
KYJBTYPBD»,
®I'BOY BIIO «XabapoBckuii IJIaBHBINA CIIEUAIUCT
Kitioen rOCyIapCTBEHHBII M0 HHPOPMATUOHHBIM
. TUXOOKEaHCKUI YHHBEPCHUTETY, TEXHOJIOTHSAM OTJIeNa
Amugpeit YHUBCD e 21 11|11 Pasnen 1-8
Brazmuposi MarucTparypa «PUHaHCH U U poBOI
KpeIuT, TpaHcopmaIuy,
3BaHUE MArucTp COBMECTHTEIBCTBO -
AHOO 110
«TBIIDY», crapmmuit
mperoIaBaTelb
kadenpsr
«OKOHOMHUKA»
3.2 MarepuajJbHO-TeXHHYECKOe M NPOrpaMMHoe obecriedeHHe

peaju3annu NporpaMmmbl

OOyueHue Mo OYHOM M OYHO-3a0YHON (opMe MOATOTOBKU MPOXOAUT B

yuebHbix ayautopusix AHOO JI1O

HGO6XOI[I/IMBIM JJIsL OpraHu3alnu yqeGHoro IIponeccca NHBCHTAPCM:

«TBHIDY»,

000pyIOBaHHBIX

BCEM
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—  y4eOHOI MeOeblo;

— KOMIIBIOTCPAMU,
— My.HBTHMCI[HﬁHBIM IMPOCKTOPOM U 3KpaHOM;
—  (¢numuapTramu.
HaumenoBanue Bup 3ansuii HaumenoBanue o0opynoBanmus,
CHENHATH3HPOBAHHBIX NPOrpaMMHOI0 odecre4eHust
ayAuTOpHUit
VY4eOHble ayTuTOpUH Jlexuuu, npakruyeckue HoytOyku, MynbTUMeInitHbBIC
3aHATHSA, KOHCYJIBTALlMHU, | IPOEKTOPBL, SKPaHbl, 10CKH, yueOHas
IIPOMEKYTOUHAs U MeO0ellb, TULEH3MOHHbIE O(HCHbIE
UTOT'0OBasl aTTECTALIUU IPUTOKCHUA
KomnbroTepHslil kitacce Jlexuuu, npakTuyeckue Komrerotepsl, HOYTOYK,
3aHATHS, KOHCYJIbTAlUK, | MyJIbTUMEAUWHBIA IPOEKTOP, IKPaH,
IIPOMEKYTOYHAs U J0cKa, yueOHast MeOerb, TMICH3HOHHbIE
WUTOroBas arTecTaluu O(UCHBIC IIPUITOKCHHSL.
Pabouee mecro ciymarens | CamocrositenbHast padora | [lepcoHanbHbIil KOMIBIOTED / TUIAHILET.
(B pabounx WM TOMaIIHUX OducHble MPUITOKEHHUS
YCIIOBHSX )

3.3 YueOHO-MeTOOMYecKOe W HMHPOPMALMOHHOEe oOlOecrevyeHHe

MPOrpaMMbl

OcHoBHas JuTEpaTypa

1. AGpocumoBa, M.A. MubopmalimoHHbIe TEXHOJIOTHH B TOCYIapCTBEHHOM U
MYHUIMNIATBHOM YIpaBiieHuu: ydeOHoe mnocodbue / M.A. AOpocumoBa. M.:
KnoPyc, 2013. 248 c.

2. Axnepos, N.I'. UudopmarimoHHbie TEXHOJIOTHN B MEHEIPKMEHTE: YUeOHUK /
N.I'. Aknepos, A.B. Cmeranun, U.A. Konomiesa. M.: HULl UH®PA-M, 2013.
400 c.

3. bazossrit kypc PowerPoint. M3yuaem Microsoft Office. M.: CoBpemennas
mikona, 2015. 669 c.

4, bespyuko, B.T. Ilpesentanuu PowerPoint / B.T. be3pyuko. M.: ®unance! u

craructuka, 2016. - 112 c.
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5. boraues, A. A. I'paduku, kotopeie yoexnaroT Bcex / A. A. boraues. — M.
«M3mareapctBOo ACT», 2020. — 293 c.

6. I'oGapena, S1.JI. busnec-ananutuka cpeactBamu Excel: yue6HOE TOCOOHE /
AJIL T'obapera, O.1O. IN'oponenkasi, A.B. 3omotaprok. M.: By3oBckuii yueOHUK,
Hudpa-M, 2015. 336 c.

7. [I'pummn, B.H. WuadopmanuoHHbIE TEXHOJOTUHM B MNPOQPECCHOHATHHON
nestenpbHocTH: yueOHuk / B.H. I'pummn, E.E. IMandunosa. M.: N ®OPVYM,
HUIL UHDPA-M, 2013. 416 c.

8. Hemun A., BusyansHblii nepeBoguuk. Kak caenats unHdorpaguky wus
JT000T0 TeKCTa, He SIBIsIsCh Au3aiHepoMm. — M.: U3narensckue pemenus, 2020. —
63 c.

Q. Epmomnun A., OcHoBsl undorpaduku. — M.: [Ipocsemienue, 2019. — 96 c.

10. Keptuc, 1. @pait Microsoft Excel 2013. Ilar 3a marom / Keptuc JI. ®paii.
M.: OKOM Ila6aumeps, 2014. 524 c.

11.  Kokc, [xoiic Microsoft PowerPoint 2013. Pycckas Bepcust / JIxoiic Kokc,
Jlxoan JlamGept. M.: OKOM Ila6mmmep3, 2016. 496 c.
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HWHCTPYMEHTBI VIS BU3YAJIU3allM| JaHHbBIX:

Piktochart — ITpeBpaTuTe Bamm jaHHbIC B KpacuByro uHorpadpuky. Buaeoypoxk:
KaK

CaMOCTOSITENILHO CO3/1aTh KpacuBylo uHporpaduky ¢ nomouisto Piktochart.
Infogram — CosnaBaiite uWHTEpakTHBHbIC Tpaduku. Bumeoypok: kak
BU3YaJIM3UPOBATh JaHHBIE C MOMOIIBIO cepBuca infogr.am.

Gephi — «Photoshop» i JgaHHBIX — TIPOrpaMMHOE OOECIICUCHHUE IS
BU3YaJIH3aIIH.

Processing — IIporpaMmHas cpena it CO3AaHMsI BU3YyaTnu3allii.

Matplotlib — bBubnuoreka Ha s3bike mnporpammupoBaHus Python mis
BU3YyaJIM3aIMK TaHHBIX IByMepHOi (2D) rpadukoi.

TableauPublic — MHCTpYMEHT 1J1s1 BU3yaIH3aliK JaHHBIX.
FreeVectorinfographicKit — DnmMenTsl BekTopHO# HHOrpaduku ot MedialLoot.
easel.ly — Co3naBaiite undorpadpuky omnmaiin. Kak co3gaBath mH(pOrpaduky c
nomorisio Easel.ly.

Weave — Be6-tutardopma 11si aHATUTUKKA U BU3yaJTU3aIUH.

iICharts — IlpocToe co3mnanue rpad)uKoB.
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ChartsBin — BeG-uHCTpYMEHT U1 CO3aHUS BU3YyaaIU3alliii.
GeoCommons — Kaprorpadguyeckuii HHCTPYMEHT.

VIDI — Ha6Gop Drupal-moyneit anst BU3yanus3uu JTaHHBIX.

Prefuse — [IporpammuoOe obecrieueHre sl BU3yaau3aiud HHPOPMAIIUH.
StatSilk — ITporpammHOe obecriedeHne s KapTorpaduu ¥ BU3yaIH3aliiy.
Gliffy — Co3nanue onnaitH-muarpamm.

GoogleChartTools — Habop nHCTpyMEHTOB I BU3yaau3allin
TheDataHub — Pecypc, r11e BBl MOXeTe cKadaTh M HCIIOJIB30BATh JaHHBIC.
Knoema — Bosbiioe komudecTBo HAOOPOB TaHHBIX.

WorldMap — MHccnenyiite, BuyanusupyiTe u NyOJIMKyiTe reorpaduyeckyro
UH(pOpMaIHIO.

GettheData — 3agats BONpoc O JaHHBIX.

US CensusBureau — Jlaaasie mo AMepuke (IO, MeCTa, SKOHOMHUKA).
datacatalogs.org — Habop katajaoroB OTKPBITBHIX JaHHBIX CO BCETO MHpA.
WorldBankData — HaGopsI JaHHBIX O pa3HBIX CTpaHaXx.

Data360 — HaGops! 1aHHBIX, KOTOPBIE PACCKA3BIBAIOT UCTOPHH.

Gallup — Ompocs 0011IeCTBEHHOTO MHEHUS.

EveryBlock — HaGopbl 1aHHBIX O KPYIHBIX FOPOJIaX.

GooglePublicData — IToruck u anuMaIuss HaOOPOB JAHHBIX CO BCETO MHPA.

Gapminder — JlanHbIe 10 TJI00aJIbHOMY Pa3BUTHIO

CnpaBoyHbIe U 3JIEKTPOHHO-ONOJIMOTEYHbIE CHCTEMBI:

CnpaBoyHo-1ipaBoBas cucrema «l'apant»

CnpaBouHo-npaBoBasi cucrema «KoHCynbTaHT»

Poccuiickas rocynapcTBenHas oubdauoreka - http://www.rsl.ru

1
2
3. Hayunas snextponnas oubnuoteka: http://elibrary.ru/
4
5

DIIeKTPOHHO-OMOIMOTeYHAass ~ CHCTeMa  Hu3JaTrenbcTBa  «JlaHbBy -

http://e.lanbook.com
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PexoMenayemMble TEXHOJIOTMU U HHCTPYMEHTHI VIl MPAKTHYeCKO padoThI:

- Tabmuunsiii nponeccop: MS Excel (eciu nmoctynen), LibreOffice Calc,
MoitOduc Tabmuma. Google Sheets (kak A0T. ”HCTPYMEHT).

- Bl-utatrdopma (ocHoBHast): Yandex Datalens.

- Bl-miardopma (momommauTensHas/low-code): Loginom
(Community/Academic).

- Bl-uiarpopmer  (0030pubie): Tableau Desktop, Power Bl Desktop
(mocTymHOCTB TI0JT BOIIPOCOM).

- S3bIk iporpammupoBanus. Python 3.x.

- Ocnosubie 0ubanorexkn Python: Pandas, NumPy, Scikit-learn, Matplotlib,
Seaborn, Plotly, Keras/TensorFlow/PyTorch (mms NN), sglalchemy, psycopg2-
binary, clickhouse-driver.

- Cpena pazpadorku/Notebooks: Jupyter Notebook/JupyterLab (noxaibho),
VS Code c¢ Python/Jupyter pacmmpenusmu, Yandex DataSphere (ecim
JIOCTYTICH).

- Cuctema ymnpasnenus 6azamu nanHbix (DWH): ClickHouse (ocHoBHO#
dokyc), PostgreSQL (mns memoHctpanmu persimoHHbIX BJI), Greenplum (kak
anpTepHaTuBHas MPP).

- Cuctema oOpabotku Big Data: Apache Spark (siokansHO wnum uepes
Yandex DataSphere/npyroe goctynmHoe 061ako).

- O6naunass mmarpopma: Yandex Cloud (s Datalens, DataSphere,

ynpasisiembix b/ ClickHouse/PostgreSQL, eciun mpuMeHnMO).

4. OneHKa Ka4yecTBa OCBOCHHS MPOrPaMMbl

®opMbI U METOJIBI KOHTPOJISI W OLICHKU PE3yJIbTATOB OCBOCHUS Pa3JeiiOB

coJiepKaTcs B TaOJIHIIE O.
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Taomuna 5

®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3yJIbTATOB OCBOCHHS Pa3/ie/ioB

HaumeHoBaHue moayJieu

OcHOBHDBIE MOKA3ATE/IH

(I)OPMLI H METO/bI

OIlEeHKH KOHTPOJISI U OLICHKH
1 2 3
Paszea 1 Texkymas  yuebHass  pabota
«BBeznenue B OM3HeC-aHAIUTHKY. npeamnojaaracTt ciIcayronue 3a4eT
MucTpyMeHTBI U aHAIHM3a U TOKA3aTeNN OLECHKH 3a pa3Jiel:
BU3yaliu3alliu JaHHBIX) ):[I/ICHyT — 0T 0 bifs) 5 6aJIJIOB
Paznen 2 Texymass yueOHass  pabora
«O06paboTka, aHanu3 W TrpaduvecKoe IIpe/IoIaraeT CIeyIOLHe
HPCACTABICHHE AGHHRRO IIOKA3aTeIM OLEHKH 3a pa3le: 3a4eT
TKY (mucmyr) — or 0 mo 5
6amnos, ITA — 3aueT/He3ayer.
Paznen 3 Texymas  yueOnass  pabota
«BBegenue B uHQorpadpuKy» npeAnoaraet CleAyoIIHe
IOKa3aTelu OLIEHKH 3a pa3iel: 3a4CT
TKY (aucnyr) — ot 0 mo 5
6amnos, I1A — 3aueT/He3ayer.
Paspen 4 Tekymass  yuebnass  paborta
«Busyanuzanus naHHbIX. HCTpyMEHTHI pemoaraet CIIeIyOIIHe
BHSYAIHSALUIH AAHHRR IoKa3aTeJIu OLICHKU 3a pas3iei: 3a4eT
TKY (aucnyt) — ot 0 mo 5
6amnoB, ITA — 3aueT/He3ayer.
Paznen 5 Texymas  yueOnas  pabota
«MaruHHOE 00yYCHHUE IIpE/IIoIaraeT CIIEIyIOIIHe
IOKa3aTelu OLIEHKH 3a pa3iell: 3a4CT
TKY (aucnyr) — ot 0 mo 5
6amnos, ITA — 3aueT/He3ayer.
Pa3pen 6 Texymass  yuebnas  paborta
«BBenenue 13 HEHUPOHHBIE CETH. TIpe/InoaraeT ClIeIyIomme
I{CKYCCTBGHHBHIHHTGHHGKT» .
IoKasaTeJIi OLIEHKH 3a pas3iei: 3a4eT
TKY (aucnyt) — ot 0 mo 5
oayuioB, ITA — 3aueT/He3auer.
Paznen 7 Texymas  yueOHas  pabota
«CoBpeMeHHbIE XpaHWIHINA JaHHBIX, Ipenonaraer CIeyIoIHme
AHAJIUTUKA 6OJ'II)IHI/IX JAHHBIX»
IIOKA3aTeNu OLEHKU 3a pas3le: 3a49CT
TKY (aucnyt) — ot 0 mo 5
6amnos, ITA — 3aueT/He3ayer.
Pa3pnen 8 Texymass  yuebnas  paborta
«TeXHonorm{ Q)opMHpOBaHHi{ TIpeToNaraeT CIIeTyFOIIHe
MHOTOMEPHOU HWHTCPAKTUBHOU 3a4eT

OTYETHOCTHU»

MTOKa3aTeIM OICHKU 3a pa3Jied:
TKY (mucmyt) — or 0 mo 5
Oannos, I1A — 3aueT/He3auer.
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Paznen 9 Tekymas  yuebuas  paborta

«IIpuknagHas OM3HEC-aHAINUTHKA. IIpe/IIoIaraet CIIeIyIOIHe

[manupoBanme, OMOKETHPOBAHHE U
IOKa3aTelIu OLIEHKU 3a pas3iel: 3a4CT

MIPOTHO3UPOBAHUE
TKY (mucnyr) — or 0 mo 5
6annos, I1A — 3aueT/He3auer.

Pa3pnen 10 Texymass  yuebHas  paborta

((praBJ'IeHI/Ie 3aTpaTaMu u Hpe,Z[HOJIaFaeT CHeI[yI'OH_H/Ie

3¢ (HEKTHBHOCTHIO»
IoKa3aTeJId OLICHKH 3a pas3ieil: 3a49€T
TKY (mucmyr) — or 0 mo 5
6amnoB, ITA — 3aueT/He3ayer.

Paspen 11 Texymas  yueOHas  paborta

«YnpaBieHue (hMHAHCOBBIMU it IIpe/IIoIaraet CIIEIyIOIHe

HaJIOTOBBIMHU PHUCKAMMN» .
IOKa3aTelid OLIEHKU 3a pas3iel: 3a4CT
TKY (ompoc) — or 0 mo 5
6amnos, I1A — 3aueT/He3ayer.
Hrorosas arTecTaums .

MEXIUCITUTITMHAPHBIN
npeArnoaract CIeyIOIIHe
HTorosas arrecTamus 9K3aMEH
nmokasarenu oueHku: AP — or
(TecTupoBaHue)

0 1o 5 6ayutoB

@DOopMbI U METOABI KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOECHUS Pa3/IesIOB 3aIl0IHAETCS ¢
MIOMOIIBIO YCIIOBHBIX 0003HAYEHUI:

TKYVY - Tekyuii KOHTPOJIb YCIIEBAEMOCTH;

ITA — mpoMexyTouHas aTTeCTallus;

WA - uroroBas arrecranus.

4.1 DOPMA ATTECTALIMHU

JIns  arrecranuu  cioymiaTeleil Ha COOTBETCTBUE UX MEPCOHAIBHBIX
JIOCTUKEHUU TPeOOBaHUSAM MPOrpamMMbl UMeeTcs (POH OLEHOYHBIX CPEICTB s
IIPOBEICHUS MPOMEKYTOUHON U UTOTOBOM aTTECTALUU.

@OoHJI OLUEHOYHBIX CPEACTBO MPOMENKYTOUHOM AaTTECTAllMU BKIIIOYAET B
ce0st TECTOBBIE BOIIPOCHI MOCIIE KAXIOTO MOJIYJISI, TTO3BOJIIONINE OLICHUTh CTETICHD
chOpMHPOBAHHOCTH KOMIIETEHIIUN ciymareneid. [IpomexxyTounas arrecranus
poBOAUTCS B popMe 3ayeTa.

[Iporpamma oOydeHHsI 3aBepIIacTCsl HMTOTOBOM arrecranueid B Gdopme
UmMo208020 MeCMupoOBaHusl.

Llens UTOrOBOM aTTeCTALIMKM — MPOBEPKA YCBOEHHBIX B MpoIlecce 00yUYeHUs
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3HAHWM, yMEHUH, HaBBIKOB MU MPO(PECCHOHANBHBIX KOMIIETEHLIUA B paMKax
POTPaMMBI.

UroroBass arrecranusi Ciymarenaed Mo NOporpaMMmMe IPOBOJUTCS €
UCIIOJIb30BAaHUEM CHUCTEMBI JUCTAaHIIMOHHOTO 0Opa3oBaHUs Ha 0ase miaaTdhopMbl
Moodle u BeImonHSETCS B AJIEKTpOHHOM BHUE (paszmen «MToroBasi arrectanus»)
WM C MCTIOJIh30BAaHUEM MHBIX CPEJICTB U /UM MPOTPAMMHOTO 00CCTICUEHUSI.

Wrorosas arrectanus NpoBOJUTCS HA OCHOBE MPUHIIMIIOB OOBEKTUBHOCTU
Y HE3aBUCHUMOCTH OILICHKU Ka4eCTBA MOJTOTOBKHA 00yUYarOIIUXCSl.

K wuroroBoit arrecranuu JIOMyCKaeTcs CIHylIaTtelb, HE HWMEIOIUN
3aJIOJDKEHHOCTH M B TIOJIHOM OOBEME BBINIOJHUBIIMKA Y4E€OHBIN TUIaH TIO

pOrpamme.

4.2 OHEHOYHBIE MATEPHAJIBI
OueHoyHbIe MATEPHAJIBI IPOMEKYTOYHON ATTECTALNH

3amaua Nel. HOCTpOI/ITB CJHEQYIOIINE TTOCIEA0BATEILHOCTH YHUCEN:
a)l,-1,1,-1,1,-1,.

B)1,-1,2,-2,3,-3,..
¢c0,10,1,01,0, 1,
d)1,0,2,0,3,0,4,0 ..
3anaua No2. [TocTpouTh «EJIOYKW» BUAA!
1 A *
11 AA |
111 AAA *I*

1111 AAAA okl kol
11111IAAAAA  FFFF**

111111 AAAAAA  FFEFERAEE
1111111 AAAAAAAFFFFFFFAx*

[IpoBepka ycnoBuii

3agaua Ne3. B sueiike Al comepskutcst uncio X. Beectu B siueliky B1 dbopmyiy,
KOTOpasi BO3BpallaeT OJHO U3 CIECAYIONINX 3HAUEHUN:

«MOJIOKUTEIBLHOE YUCIION», eciau X > 0,

«OTpHULIATENIBHOE YUCIo», eciii X < 0,
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«HYJbY, ecii X = 0.

3anmaga Ned4. B 6moke A1:A3 conepxarcs Tpu yncia. Hamucats dopmyity, koTopas
OCYIIIECTBIISIET MPOBEPKY TOTO, YTO

a) BCE YUCJIa MOJIOKUTEIbHBIE;

b) XOTst OBI OJTHO U3 YHCEII ABISCTCS IMOJ0KUTCIBHBIM;

C) TOJBKO OJTHO M3 YHCEII SBJIICTCS MMOJOKUTEITHHBIM;

d) HM OHO U3 YKCEN HE SBJIACTCS MOJIOKUTEITHHBIM;

€) XOTsI OBl OJTHO W3 YUCEIT HE SBJISICTCS MTOJIOKUTEITHLHBIM;

f) Bce umcna ogHOTO 3HAKA.

3agaua Ne5. B 6moke A1:A3 conepikaTcst TpU MOJIOKUTEIbHBIX yncia. Hamucath
dbopmyiy, KOTOpas OCYIIECTBISAET MIPOBEPKY TOTO, YTO ATU YUCTIA SBIISIOTCS
JTUHAMH CTOPOH

a) paBHOCTOPOHHETO TPEYTOJIbHUKA,;

b) npsIMOYTOIBLHOTO TPEYTOJILHUKA,;

C) paBHOOEIPEHHOTO TPEYTOJIbHUKA;

d) TpeyroJyibHUKA.

3amaua Ne6. B 610ke Al:A3 copepxkarcs qaThl POKIECHUS COTPYAHUKOB (DUPMBI.
Hanucars popmyiy, KOTOpasi OCYIIECTBISIET IPOBEPKY TOTO, UTO

a) Bce COTpYIHUKH He cTapiie 30 nerT;

b) cpeau HUX ecTb COTpyAHUK ctapie 40 neT;

C) BCE COTPYIHUKH POJMIIMCH B OIHOM Troay (ucrnosnb3oBath pynkuuto ['OJI);

d) cpeau HUX €CTh COTPYAHUK, POJUBLINICS B MapTe (UCIOJIb30BATh (YYHKIUIO
MECAL);

€) Cpeau HUX €CTh COTPYAHUK, poauBiuuiicsa B 1982 rogy (ucnosib3oBaTh GyHKLIUIO

IOMI);

3anaua Ne7. B 610ke Al:A4 coaeprkarcs OLIEHKU CTYACHTA 110 YEThIPEM
sk3ameHaM. Hanmcats popmyy, KoTopasi OCymIecTBIsIET MPOBEPKY TOTO, UTO
a) CTYAEHT MOJY4YnJI BCE MATEPKU;

b) CTyIEHT He MOJy4YHJI HU OJTHOM JBOMKH;

C) CTYJIEHT MOJIYYHII TOJIbKO TPONKHU U YETBEPKHU;

d) CTyZeHT MoJIy4ns1 iBe TPOUKH U JIBE YETBEPKHU;

€) CTYJIEHT MOJY4YHI BCE OJIMHAKOBBIE OLICHKU;

f) cTyneHT nmoxy4ni Bce pa3Hble OLIEHKH.

Hcnonp3oBanue GopMya MaccuBa

3anaya Ne8. B 6:10ke A1:A6 Haxonsrces uucna. [loctpouts popmyity Maccusa,
KOTOpasi MPOBEPSIET, YTO BCE ITH YHCIIA
a) OJTHOTO 3HAKa;
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b) 00pa3yroT BO3pacTarOIIY O MOCIEA0BATEIHHOCTD.

3amaua Ne9. B 6;110ke A1:A10 HaxoasaTcs nensie uncia. [loctpouts hopmyiry
MacCHBa, KOTOPasi MOJCYUTHIBACT

a) YUCJIO HEYETHBIX YHCEIT;

b) cyMMy Y4ETHBIX YHCET;

C) MPOM3BEICHNUE TTOJIOKUTEITHHBIX YHCEIL.

3amaya Nel0. Hanucats dhopmymy, KoTopas

a) BO3BpalllaeT NnepByio Hudpy U3 JpoOHOM YaCTH MOJIOKHUTEIBHOTO YUCIIA,

b) Bo3Bpaiaer cyMmy 1udp NOJ0KUTEILHOTO ABY3HAYHOTO YMCIA;

C) BO3BpAIlla€T BTOPYIO HUPY MOJOKUTEIHHOTO TPEX3HAYHOTO YHCIIA;

d) MeHsieT MecTaMU MEPBYIO U TPETHIO NUDPY MOJOKUTEILHOTO TPEX3HAYHOTO
qyucna.

VYkazanue: Ucnonb3oBath pynkumio [HEJIOE(.

IIpumepHbIii IepeyeHb BONPOCOB K UTOrOBOM aTTeCTALIUH
1. Bri6epuTe npaBUIIbHBIN OTBET

[Tpu momoI! KaKoi KHOTIKH KJIaBUATyPhl MOJKHO BBIJICIIUTH HE CMEKHBIC STUCHKHU
aucta MS Excel [17,22]?

1)  Shift;

2)  Ctrl; +

3) Tab;

4) Al

2. Bri6epuTe npaBUIIbHBIN OTBET

Yro o3HayaeT, ecnu B siueiike MS Excel Bol BuguTe rpynmny cuiMBOJIOB
HHHHHH17,22]7?

1)  BbIOpaHHas MIMPHHA STYCHUKH, HE MTO3BOJISICT PA3MECTUTh B HEW Pe3yJIbTaTh
BBIYMCJICHUI; +

2) B sYCHKY BBEJCHA HEIOMYCTUMAas WH(POPMAIIHS;

3)  mpou3olnnIa OMMOKa BRIYHCICHUS IO (hOpMYIIE;

4)  BBINOJHCHHBIC ICHCTBUS TIPUBEIN K HEMPABIILHON paboTe KOMIIbIOTEPA.

3. BriGepute npaBUiibHbIN OTBET
B pesynbrate BeimonHenust hopmynasl =CYMM(JIuctl!A1:A10;/Iuct2!B1:B11),
3anmcaHHou B siueiike MS Excel[17,22]:
1)  Cymwma gmcen, Haxoasmuxcs B siueiikax Al: A 10 Jlucta 1 OyaeT momemieHa
B siueiiku B1:B11 Jlucra 2;
2) B sueiike otobpazutcs Cymma Beex uucell, Haxoasdmuxcs Ha Jlucre 1 u
JIucre 2;
3) [TostBUTHCS coOOIIEHHE 00 OIINOKE;
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4) B sueiike oroOpasutcs CyMMa drces, Haxoaauxcs B sueiikax A1:A10 Ha
JIncrel u uncen, Haxoasmuxcs B siaeiikax B1:B11 na Jlucre 2.+
4. Bri0OepuTe npaBUIIbHBIN OTBET

AOGcomoTHBIN anpec sueiiku TadauuHoro npoueccopa MS Excel umeet Bun
[17,22]

1) B:

2) $BI1;

3) $BSL.+

4) Bl

5. BriOepute npaBuIbHBIN OTBET
daitnbl, coxpanéHnsie B popmate MS Excel, umerot pacmupenue [17,22]:
1) . XLS;+

2) .DOC;

3) .0ODS;

4)  .PPT.

6. Bri6epuTe npaBUIIbHBII OTBET

YepHblid KBaIpaTUK, PACIIOI0KEHHBIN B IIPABOM HUKHEM YTy AKTUBHOU STYEHKH
MS Excel - a10[17,22]:

1)  Mapkep aBTO3aIOJHEHHUS;+

2)  30HAa aBTOTEKCTa,

3)  30HA pEeAAKTUPOBAHUS COACPKUMOTO STUCHKH;

4)  Mapkep NMepeMelICHUs COACPKUMOTO siueiiku B Oydep oOMeHa.

7. BriGepute npaBUiibHbIN OTBET

Urto o3nauaeT ecnu B siueiike MS Excel B pe3ynbrare BeunucieHus mo ¢popmylie
MosABUIIOCH Beipaxkenue " #3HAY!" [17,22]?

1)  KOMIBIOTEP BBHIMOJIHIII HEIOIMYCTUMYO OTIEPAITUIO;

2)  OJIWH M3 apryMEHTOB (DYHKIIUH COACPKHUT HEJAOMYCTUMYIO TEPEMECHHYIO
(Hanpumep, TEKCT);+

3)  4uCIo, MOJYYCHHOE B PE3yJIbTaTe BBIYUCICHHS IO (popMyJie, MpeBhIIIaeT
3aIaHHBIE pa3MEpPhI TUECHKH;

4)  9TO 03HAYACT, YTO HEOOXOIUMO U3MEHHUTDH (hOpMAT SUCCK, COMCPIKAIIINX
aprymeHThl pyHKIM (Hampumep, "TekcToBbIi" (opMaT 3aMEHUTH Ha
"Yucnosoit").

8. Bri6Gepute nmpaBUiIbHBIN OTBET
Tabmuunsnii nporieccop MS Excel - ato[17,22]:
1)  npunoxenre MS Windows, KOTOpo€ ITO3BOJISIET PEIaKTHPOBATh TEKCT,
pHUCOBATh Pa3IMYHBbIC KAPTUHKU U BBIIIOJHATH PACUETHI;
2) NPUIOKEHUE, MPETHA3HAUEHHOE 1J11 00pa0OTKHU JaHHBIX (PacYETOB U
MIOCTPOCHUS AUAarpaMM ), IPEICTaBICHHBIX B TAOJIUYHOM BUC;t
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3)  rpaduyeckuii peraKTop, yCTAHABIMBACMBIH B KOMITBIOTEPE
npeIHa3HAYCHHBIN 11 00paOOTKY TaHHBIX, MPEACTABIICHHBIX B BUC TAOJIHIIBI.
4)  rpadwuyeckuii mporeccop

Q. Bri0OepuTe npaBUIIbHBINA OTBET

Kak cnenats Tak, 4To0bl BBeeHHBIE B siueiiky MS Excel uncna BocnpuHuManuch
Kak Tekct? [17,22]

1)  Bce BBOOUMBIC B SIUEHKY CHMBOJIBI Beeria BociipuauMarotest Excel Tombko
KaK 4YHCIIa;

2)  HaxaTtb BKIAAKy [aBHast, BeIOpaTh rpyminy [lpudr, BeiOpaTh BKIaIKY
Yucno, TekcToBbIM; +

3)  mepea BBOAMMBIM YHCIOM ITOCTABHUTH * (armocTpod).

4)  BOCHOJB30BaThCA QYHKIHEH Gopmar sueek

10. Beibepure nmpaBuiIbHBIA OTBET

Campblii pacpocTpaHeHHbIN BU quarpaMM B MS Excel, koTopblil npuMmeHsieTcs
MPUMEHSIOTCS 111 OTOOPAKEHUS HETIPEPBIBHBIX TAHHBIX, a TAKXKE JJIsl HATJISTHOTO
oToOpaxeHus TeHaeHuu [17,22]?

1)  nemecTKoBas;

2)  THCTOTpamMMma,

3) rpaduk;t

4)  nuHekuaTas

11. Beibepure mpaBUIbHBIN OTBET

Brinenenue mopTopsromnuxcs 3HaueHuit B MS Excel BO3MOXKHO ¢ TOMOIIIBIO
bynkuuu [17,22]:

1)  dopmar siueex;

2)  ycioBHOe (popMaTupoBaHue;+

3)  BbIpaBHUBAHME;

4)  pengakTHUpOBAHUE.

12. Beibepute nmpaBUiIbHBIA OTBET
HNHcTpyMeHT 00pabOTKU JaHHBIX, CIy XA 17151 uX 0000ueHus B MS

Excel[17,22]:

1) TabJINIIa;

2) CBOJHAs Ta0IHna;+

3) yCIIOBHOE (DopMaTHPOBAHHME;
4) auarpamMma

13.Bbibepute npaBUIbHBIN OTBET
K BcTpoeHHBIM (YHKITUSAM TaOJUYHBIX MPOIECCOPOB OTHOCATCS [17,22]
1) Maremaruueckue
2)  CTaTUCTUYECKHE
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3) pacuerHblet+

4)  (¢uHaHCOBBIE

14.Bp10epute npaBUIbHBIN OTBET

Coueranne kakux kinaBuil B MS Excel 2013 Beiaenut auct nenvkom [17,22]
1) CTRL+B

2) CTRL+C

3) CTRL+D

4) CTRL+A+

15. BriOepuTe npaBUIbHBIN OTBET

@aiin ¢ pacumpennem XLS conepxut[17,22]:

1) Heckonpko pabouux JUCTOB, 00pa3yronux pabouyto KHUTY+

2) Tonpko ogny TabIUILY

3) Tonbko oauH pabOYUii JTUCT C BO3MOKHO HECKOJIBKUMH TaOIHUIIaMu
4) HecKoJIbKO KHUT

4.3 Ol_[eHI/IBaHl/Ie l'[pOMe)KyTO‘lHOﬁ U UTOTOBOM arTrecranmm

OHeHI/IBaHl/Ie HpOMe)l(yTO‘IHOﬁ arTreCralmum:

Ouenka 3aueta | Kpurepuun

«3AUMmeHo» OTtBeueno npaBuiibHO Ha 50% 1 60J1€€ BOITPOCOB

«ne 3aumenoy | OTBeueHo MeHee yeM Ha 50% Borpocos

OI.[GHKEI «GBa4YTCHO» - CIIYIIATCJIIA 3HAIOT OCHOBHOM y‘-I@6HBII>1 MaTcpuall

B 00beMe, HEOOXOIUMOM JIJIs JTaJIbHEHIIeH yueObl U B MpeacTosIel padore

I10 npoq)eccym, CIIPABJIAAIOTCA C BBIIIOJIHCHHUCM 3aHaHHﬁ, npcayCMOTPCHHBIX

IIPOTPaMMOH.

OueHka «HE 3a4TeHO» - CHylIaTeJIM WUMEIOT MNpoOeabl B 3HAHUSIX

OCHOBHOI'O Y4YEOHOro maTepuasia, JOMyCKarT MPUHUMIUAIbHBIE OLIMOKU B

BBITIOJTHEHNH NPEyCMOTPEHHBIX MPOTPAMMOM 3aJaHH.
OueHuBaHNE UTOTOBOI aTTeCTALIUH:

Hrorosas arTTecranus oOCHUBACTCA 110 ATHOAILHONW CUCTEME:

Ouenka %0 BepHBIX 0TBETOB
«5» - OTIIMYHO 84-100
«4» - X0poII10 64-83
«3» - YIOBIETBOPUTEIHHO 47-63
«2» - HEy1I0BJIIETBOPUTEIIBHO 0-46
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OueHka «OTJIIMYHO» CTaBUTCS €CIIM CyllaTeldb 3HAaeT Y4eOHbId W
HOpPMATHUBHBIM  Marepuaig,  yMeeT  CBOOOJHO  BBINOJHATH  3ajJaHuS,
IpPEeLyCMOTPEHHbIE TpOorpaMMon. OTIMYHAs OLEHKA BBICTABIAECTCS CIIYIIATEIO,
YCBOMBIIEMY B3aMMOCBSI3b OCHOBHBIX TIOHSTHH Kypca, HX 3HA4YeHHE MJid
npuobperaemMoii mpodeccur, MPOSBUBIIEMY CIIOCOOHOCTH B TOHHMMAaHUH,
U3JI0’)KEHUU M UCIOJb30BAaHUU Y4eOHOTO MaTepHuala, 3HAIOUIEMYy TOYKH 3PEHHUS
Pa3IMYHBIX aBTOPOB U YMEIOIIEMY MX aHAJTU3UPOBATh.

OneHka «XOpOIIO» BBICTABISETCSA CIYIIATENI0, IMOKA3aBIIEMY IOJHOE
3HaHHME Y4eOHOTO Marepuasa, YCHEIIHO BBINOIHSIOMEMY MPEAyCMOTPEHHbIEC B
IIporpamme 3aJaHusl, JEMOHCTPUPYIOIIEMY CUCTEMAaTHYECKUI XapaKTep 3HaHUM 110
KypCY M CHOCOOHBIN K UX CAMOCTOSTEIbHOMY HOMOJHEHUIO U OOHOBJIEHHUIO B XO€E
CBOEH MpodecCnoHaIbHOM 1eATENbHOCTH.

OueHka «yIOBJIETBOPHUTENIBHO» BBICTABIISECTCSA CIYIIATENI0, MOKA3aBIIEMY
3HAHUE OCHOBHOI'O YueOHOro wmarepuajia B oObeMe, HEOoOXOJUMOM st
npeacTosiel padoTe 1o npodeccuu, CIpapisIOLEMYCs C BHITOJTHEHUEM 3aaHUMH,
IIPEAYCMOTPEHHBIX IporpaMmMon. Kak nmpaBuio oneHka

«YJOBJIETBOPUTEIBHO»  BBICTABJISIETCS  CIYLIATENI0,  JOILyCTUBIIEMY
NOTPENIHOCTA TPHU BBINOJHEHUU JK3aMEHAI[MOHHBIX 3aJaHHUM, HE HOCAILIUE
IPUHIMIINAIBHOTO XapaKTepa.

Ouenka «HEYJOBJIETBOPUTEIHLHO BBICTaBJISETCS CJIyLIATEIO,
noKa3zaBuieMy MpoOenbl B  3HAHUSAX OCHOBHOIO ydeOHOTro MaTepuala,
JIOTIYCKAIOIIEMy NPUHLUHUIUAIbHBIE OIIMOKA B BBIIOJHEHUHM MPETyCMOTPEHHBIX
pOrpamMMoi 3aJaHui, CIylIaTelb HE MOXET MPUCTYNaTh K MPOo(ecCHOHaTbHOM

ACATCIIBHOCTHU U HAIIPABJICTCA Ha IIEpecaavdy UTOTOBOM aTTeCraluu.
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[Iporpamma mnpodeccuoHaIbHOM MEePEenoAroTOBKU «AHANIM3 M BHU3yalU3alus
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