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AHHOTALIUA
KypcoBoro npoexkra yueOHOM JTUCHHIIIMHBI (MO1YJIs1)
b1.B.17 «CesibCKOX0351iICTBEHHAS CTATHCTHKA ¢ OCHOBAMH COLMAJILHO-
IKOHOMHMYECKOH CTATHCTHKI /1JIfl MOAT0TOBKH 0aKAaJIaBpPa M0 HANPABJIEHUIO
09.03.02 «MudopmManOHHbIE CHCTEMbI H TEXHOJOTHH» HANPABJIEHHOCTH
«boJbuIMe 1aHHBIE U MAIIHHHOE 00yYeHue», «K KoMnbIloTepHbIe HAYKH U
TEXHOJIOTHH HCKYCCTBEHHOI0 HHTELJIEKTa)

[Ipy MoOAroTOBKE CTYJICHTOB KYpPCOBOM IIPOCKT SBJISICTCS Ba)KHCHILICH
COCTAaBHOW HYAaCThIO IUCHUIUIMHBI «CelNbCKOXO3SUCTBEHHAsT CTAaTHUCTUKA C
OCHOBaMM  COLMAIIBHO-3KOHOMHMYECKOM  CTAaTUCTHKKW».  KypcoBOWl  mpoOekT
BBIIIOJIHACTCSA CTYACHTAaMHM BO BHEAyJMTOPHOE BpPEMs 110 MHAUBHJYaJbHOU TEME.
On mpencraBisieT  cobOM  caMOCTOATENbHYHO  paboOTy  CTyJeHTa 1O
[IPOCKTUPOBAHUIO CUCTEMBbI CTATUCTUUYECKUX IOKa3aTesei, Tabiul, MOCTPOCHHIO
YKOHOMETPUUYECKUX MOJIENIEH U UX aHAJIU3y.

B npouecce padoThl Ha/l IPOCKTOM CTYACHT MOJIYy4acT HABbIKU TBOPYECKOIO
MPUMEHEHHUS] OCHOBHBIX METO/JOB W3YUEHHS MACCOBBIX OOIIECTBEHHBIX SBICHUMN
(cratucTUyeckoro HaOJIOJIEHUs, TPYNIUPOBOK, CPEIHUX U OTHOCUTEIIbHBIX
BENIUYMH, AaHadu3a JUHAMHYECKUX PSAOB, TaOIWYHOTO, Trpaduueckoro,
UHJCKCHOT'0, KOPPEJSIIUOHHOTO U JIPYTUX METOJIOB), @ TAKKE OCBAUBACT MPUEMBbI
pacueta ¥ aHaluM3a CHCTEMBbl IMOKa3aTelnel  COLMATbHO-DPKOHOMUYECKOMN
CTaTUCTUKH.

[IpoekT BBIMOMHSAETCS TO HHAWUBUAYAIbHOU TeMe€ U OOBEKTYy C
UCTONB30BaHUEM (DAKTUYECKUX JIaHHBIX IO COBOKYMHOCTU MpEeanpusTuil (He
menee 30 eauHuIi)) Mo oAHOMY M3 cyObekToB Poccuiickoit denepaunu WM 10
cyorektam Poccuiickoit ®eneparuu. HMcxoaHple MaHHBIE TIPEIOCTABISIOTCA
CTYIEHTY Kadeapoi B 3JIEKTPOHHOM BH/IC.

KypcoBol mnOpOEKT HMMEET NpakTHYEeCKuW xapakrep. [Ipu BbImomHEeHHU
KypCOBOIO IIpOEKTa CTYAEHT pPYKOBOJACTBYETCS IIOJIYYEHHBIM 3aJaHUEM Ha
NPOCKTUPOBAHME 1O  BBIOpAHHOW  TeMe, METOAMYECKUMH  YKa3aHHUSIMU,
yyeOHHMKaMH, MPAKTUKYMaMU U JPYroi JUTepaTypoid 1o pekoMeH1auuu kadeapsl,
a TaK)Ke KOHCYJIbTAlUSIMUA MPENOAABATENEH.

[TpoMeXyTOUHBII KOHTPOJIb MPOBOAUTCS B (OpME 3alIUTBl KYypCOBOI'O
IIPOEKTA, MO Pe3yabTaTaM KOTOPOTO CTYAEHTY BBICTABIISIETCSA OLICHKA.

1.Ilesb ¥ 3a1a4N KYpCOBOI0 MPOEKTA

BeinosiHeHHE KypcOBOro IpoekTra Mo aucuuimimHe «CenbCKoX03s1iCTBCHHAS
CTaTUCTUKa C OCHOBAaMH COIMAJTBbHO-DKOHOMHYECKOW  CTATHUCTUKW» IS
HanpasieHus noarotoBku 09.03.02 «MudpopmanoHHble CUCTEMBbl U TEXHOJOTHN»
HampaBiIeHHOCTH «bolblne MaHHBIe M MAaIUHHOE O0ydeHuey», « KoMmbroTepHbIe
HaAyKd W TEXHOJOTMU HCKYCCTBCHHOIO MHTEIUICKTa» MPOBOAMUTCS C IICIIbIO
OBJIQJICHUS CTYJCHTAMH HAaBBIKAMH TPOBEIACHUS CAMOCTOSATEILHOTO HAYYHOTO
UCCJIC/IOBaHMUS Ha OCHOBE MAacCCOBBIX JAHHBIX, @ HWMEHHO — BBISBJICHUS
CTAaTUCTUYECKUX  3aKOHOMEPHOCTEH  pa3BUTHS  OOBEKTAa  HMCCIICJOBAHUS
(cTaTHCTHYECKOW COBOKYITHOCTH) B paMKaX BHIOPAHHOW TEMEI.
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KypcoBoii IpoeKT Mo3BOJISIET PEUIUTh CICIYIOIINE 3a/1auH:
1. 00OCHOBBIBaTh AKTYyaJbHOCTh HCCJICIOBAHUS, BBIACIATH OOBEKT M MPEIMET
KypCOBOT'0 NMPOEKTa, €ro Lellb U 33J1a4H;
2. 000OCHOBBIBATh BHIOOP CTATUCTHUCCKUX METOJOB JJISl PEHICHHS KOHKPETHBIX
3aj1a4;
3. 00OCHOBBIBaTH BBIOOP TPYNIHPOBOYHBIX TOKa3aTeleli M  MPOBOJUTH
AHAJIMTHYIECKYIO, THIIOJOTHYCCKYIO M KOMOMHAIIMOHHYIO TPYIITHPOBKH;
4. paspabarbiBaTh CHCTEMY IIOKa3aTelled U CTPOMTh MAaKEThl CTaTHCTUYECKUX
TaOIUIL;
5. NPUMEHSATbh WHJCKCHBIH, KOPPEISIIMOHHO-PETPECCHOHHBIM METOJ| aHajiu3a,
METOJT  Pa3jOXKCHUS  CTATHCTHYECKUX  MOKA3areieil, METOJ  MPOBEPKHU
CTaTHUCTUYECKUX THUIOTE3, JUCIEPCUOHHBIA aHalnu3, BBIPABHUBAHUE PSJIOB
JTUHAMHKH U JIP. JUTSI aHATH3a MAaCCOBBIX COIMATbHO-I9KOHOMUUYECKUX SIBICHUN;
6. yCTaHaBJIMBATh CTATUCTHYECKHE 3aKOHOMEPHOCTHM HA OCHOBE IPOBEICHHOTO
aHaiM3a W pa3pabaTeiBaTh MPOTHO3BI Pa3BUTHS OOBEKTA MCCIICIOBAHUS, TaBATh
OLIEHKY X TOYHOCTH;
7. BBIACNIATH OCHOBHBIC TEHICHIIMM ¥ B3aMMOCBS3H, CKAaTO U KPaTKO
(OpMyIIMPOBATh BBIBOJIBI 110 KYPCOBOMY IIPOEKTY;
8. mpaBUIBHO OGOPMIISATH CCHUIKM HA HCIOJIb3YeMbIC UCTOYHHKHU JINTEPATYPHI H
Onbanorpa)MuECKHit CIIMCOK.
9. BIageTb METOJOJOTMEN NPOBEACHHUS aHaJIM3a JJaHHBIX C TIPUMEHEHUEM
UH(GOPMAIMOHHBIX TEXHOJOTHUH W IUQPPOBBIX MIATHOPM B arpapHOM CEKTOPE;
HaBblkaMM pabOThl C NPOrpaMMHBIM OOECHEYEeHHEM JUISl CTATUCTHYECKOM
00pabOTKH ¥ BU3yaTN3allUU JaHHBIX.

[lenb W 3ama4v CBOEr0 KYpPCOBOIO MPOEKTa CTYJAEHT (opmymupyer
CaMOCTOSITEIILHO.

2. IlepeyeHb IUIAHUPYEMbBIX Pe3Y/JLTATOB BBINOJHEHHSI KYPCOBOI0 NMPOEKTa
no aucuumiande (Moayaw) b1.B.17 «CenbCKoX0351iCTBEHHAs] CTATUCTHKA C
OCHOBAMH COHHAJIbHO-D)KOHOMHYECKOH CTATHCTHKH», COOTHECEHHBIX ¢
IVIAHUPYEMBIMH pe3yJibTaTaMH OCBOCHHS 00pa3oBaTeJIbHOMH NMPOrpaMMbl

Peanmuzamus B KypcoBom  mpoekte 1mo  aucuuimiuie  b1.B.17
«CenbCKOXO3SHUCTBEHHAsT CTATHUCTUKA C OCHOBAMH COITMATBHO-3KOHOMHYECKOU
cratuctukm» TpeboBanuiit GPI'OC BO, OIIOIT BO, xOMMIETEHTHOCTHO-POJIEBBIX
Mojzened B cdepe MCKYCCTBEHHOrO WHTEIUICKTa W Y4eOHOro IulaHa Iio
Hanpapiaenuro  09.03.02 «MuHbopManMOHHBEIE CHCTEMBI W TEXHOJIOTHH
HaIpaBJICHHOCTH «boJpliue AaHHBIC U MAlIMHHOE 00yudeHHe», «KoMIbOTEpHbIC
HAyKd W TEXHOJOTUU WCKYCCTBEHHOTO WHTEIJIEKTa» JODKHA (OPMHPOBATH
CIIEYIOIIME KOMIICTCHIIMH, IPECTaBIeHHbIe B TabuuLe 1.



Tabnuua 1

TpebdoBaHus K pe3yJibTaTaM BbINOJHEHHSI KYPCOBOI0 MPOeKTA M0 y4eOHOI TNCHHILTHHE

No Ko Conepxanue o e B pesyibTare u3ydeHus yueOHOM IUCIMIUIMHBI 00yUYarOIIMecs J0JIKHbI:
/11 | KOMITETEHIIUH KOMICTCHIIHHN KOMITETeHIIHHA 3HaTh YMETh BIIAJICTh
(unu e€ yacTh)
1. [VK-1 Cnocoben VYK-1.1 METOJIMKU MOMCKa, cOopa
OCYIIECTBIIATH 17} 00paboTKn
TIOUCK, WHpOpMaIUH;
KPUTHYECKUH aKTyaJlbHBIE POCCHUHCKHE
aHallu3 W CHUHTE3 u 3apyOeKHbIC
UH(pOpMaLuH, UCTOYHHUKH HH(pOpMaLuu
NPUMEHSATh B chepe
CUCTEMHBINA MOJXO0J npohecCHOHAIBHOMN
Juist peleHust NESTeIIbHOCTH; METO/T
NOCTaBJICHHBIX CHUCTEMHOI'0 aHaJINU3a
3aqa4
VYK-1.2 MIPUMEHSITh METOAUKHA
MOUCKa, cbopa u
00paboTKH HH(pOpPMAIHH;
OCYUIECTBIISAT
KPUTHYECKUI aHalu3 u
CHUHTE3 undopmanuu,
NOJYYEHHOW U3 Pa3HbIX
UCTOYHUKOB; TIPHMEHSTh
CUCTEMHBbIN TOAX0A JUIs
pelleHus] MOCTaBICHHBIX
3ana4
VK-1.3 METOJaMH TOUCKa, cbopa

u 00paboTku,
KPUTHYECKOTI0 aHanu3a u
CHHTe3a  HMH(popMmaiuu;

METOAUKOH CHCTEMHOI0




noaxoaa A pelICHHA
IMOCTAaBJICHHLIX 3a/1a4

YK-9 Cnocoben YK-9.2 MIPUMEHSITh
NPUHUMATh YKOHOMUYECKUE  3HAHUS
000CHOBAHHbBIC npu BBITIOJTHEHHH
YKOHOMHUYECKHE NPaKTHYECKHUX 3az1ay;
peleHus B NPUHUMATh
pa3IUYHbIX 000CHOBaHHbIC
obnacTax YKOHOMHUYECKHE pPELICHHS
KU3HEAEATEIbHOCTU B pa3iMuHbIX o00JacTsx
JKU3HEIESTeIIbHOCTH B
YCIIOBUSIX uudpoBoit
TpaHchopMaIuH
YK-9.3 HaBbIKaMHU HCII0JIb30BATh
OCHOBHBIC TOJIOKEHHUS U
METO/Ibl IKOHOMUYECKUX
HaAyK 0OpH  pELIeHHH
COLIMAJIBHBIX u
npodecCuOHaIbHBIX
3ana4 B YCIIOBHSIX
G poBoit
TpaHchopMaIuH
[TKxpmuu-21 | Cnocobden [MTKxpmuu-21 (AC-2. |Ha3zHaueHHE U | yCTaHABIUBATh U |HaBbIKAMM YCTAHOBKH U
(AC-2. pa3pabarbiBaTh ¥ | ba3oBbli ypoBeHb). 1 BO3MOKHOCTH HACTpauBaTh HA4YaJILHOMN HaCTPOMKHU
ba3zoBblit BHEAPATH WU-| Tlpumenser crieualIn3upoBaHHbBIX CrielMaIn3UPOBaHHbBIC CHeIMaIN3UPOBAHHbIX
YPOBEHB) CEPBHCHI CHelHMaIu3UuPOBaAHHOE CEeNbCKOXO03AUCTBEHHBIX | IPOrPaMMBI U |arpapHeIX MporpaMm H
HNEPCOHAIU3AIMU U | IPOrPAMMHOE UH(MOPMALIMOHHBIX MOOWJIbHBIC TIPUIIOKEHUS | IPUIIOKEHUI;
KJIMEHTCKOIO OmbITa | o0ecneyeHue u |cucrem (FMIS) u|uas cOopa W MepBUYHOM | crocodamu  cOopa
uudpobie  mIaTgopmel. |miardopm TOYHOTO | 00pabOTKH cUCTeMaTH3alu 0a30BOi
YpoBeHb OCBOEGHUS [3eMyIe/ieNMs;  OCHOBHBIC | CEJIbCKOXO3SIIICTBEHHON | CEJIbCKOXO3SIHCTBEHHON
UH/IUKATOpA: (hyHKIIMOHAJIbHBIE uH(popMaIuu; yrnpasisaTh | UHGoOpMAIUK;
3akiiapiBaeT OCHOBBI | MOJYJIH MPOrpamMM | poieccaMu UHCTPYMEHTAMHU
paboTbI C | yIIpaBlIGHUsl CTaZOM W |MOHUTOPHHIA COCTOSHUSA [[IPOCTOTO aHAJIM3a PUCKOB
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CEJIbCKOXO03SMCTBEHHBIMU | MOOMIIBHBIX NMPHIOKECHUH | AKHBOTHBIX M PACTEHHUIl C|HOTEpH TAHHBIX u
MH(POPMALIMOHHBIMH st cbopa arpo/iaHHbIX; | TOMOLIbIO U (pPOBBIX | BOCCTAHOBJICHUS
CHCTEMaMHU (FMIS), | ucrounuku mwathopm; IIPOBOIUTH | TOBPEKIACHHBIX  (hailyioB;
matGopMaMu  TOYHOIO |MOTEHIMAJBHBIX  YIPO3|MPOCTOH CpPaBHUTENbHBIN |IpuéMamMu  0e30macHoOn
3eMJIe/1eNus, JUIS CeNbXO3MPEANPUATHH | aHAIINU3 nokasaresei | paboTbl C
nporpaMmMamMu B HU(PPOBOM | TPOAYKTUBHOCTH NepCOHAIbHBIMH
yIIpaBJICHHS CTaJIOM, | IPOCTPAHCTBE; XO34MCTB ~ HA  OCHOBE | yCTpPOMCTBAMHU u
MOOMJIBHBIMU NpocTerime COOpaHHBIX TAHHBIX. 00JIaYHBIMU CEPBUCAMM;
NPUIIOKEHUSIMU JUIS | AHCTPYMEHTBI ~ aHalu3a 0a30BbIMH HaBbIKaMHU
cbopa JIAHHBIX, | PUCKA U MPEJAOTBPALLCHUS B3aUMOJICHCTBHS v
aHAIM3UPYET pucku U |cOoeB B pabote unrepdeiicamu
0a3oBbIC MPAKTUKH | IIU(DPOBBIX CUCTEM. U (ppoBbIX mathopm
3a00MThl  JAHHBIX W CEJIbCKOIO XO034HCTBAa H
CHCTEM COLIMAJIbHBIX CEPBUCOB.
[1Koc-2 CnocobHoCTb [1Koc-2.1 OCHOBBI TEXHOJIOTUH
OPOBOJIMTH AHAJIU3 MIPOU3BO/ICTBA
JTAHHBIX C NPOIYKIUH CEJILCKOTO
MCII0JIb30BaHUEM XO3SiICTBa; TEOPUI0 |
UH()OPMALIMOHHBIX METOJI0JIOT M0
TEXHOJIOTUM B JUCIUILIAH
00JIaCTH CeIbCKOro IKOHOMHUYECKOTO
X03sicTBa, npoduns  (3KOHOMHMKA,
YKOHOMMKH, Oyxranrepckui y4er,
OyXraaTepckoro CTAaTUCTUKA, (PUHAHCBHI H
y4eTa, CTaTUCTHKH, ap.);  uHbOpMalMOHHbBIE
(uHAHCOB U Ap. TEXHOJIOTHH aHanm3a
JaHHBIX; HUCTOYHUKH
undopmanuu JUTSt
npodeccuoHaIbHON
JESITeIbHOCTH
[TKoc-2.2 cobupate  MHGMDOPMALIHIO

JUIS TIPOBEACHUS aHaIu3a
JaHHBIX B 00acTH




CEIIbCKOIo X03siicTBa,
SKOHOMHKH,

OyxraaTepckoro  yuera,
CTaTUCTUKH, (PUHAHCOB H

Ap.. YCTaHaB/IHBATb
I[MPUYUHHO-CIICACTBCHHBIC
CBA3H MECKITY

NpU3HaKaMu; BbIOHpaTh U
NPUMEHATh, B TOM YHCJIE
v HCII0JIb30BaHHEM
COBPEMEHHBIX
UH(POPMAIMOHHBIX
TEXHOJIOT Ui, METO/IbI
aHanM3a  JIJaHHBIX B
obnactu CEJIbCKOro
XO035HCTBA, OJKOHOMHKH,
OyxraiTepckoro  yuyera,
CTaTUCTUKH, (PUHAHCOB H
Ip.; JAenarh BBIBOJABI HA
OCHOBE  IIPOBEJIEHHOIO
aHalIM3a JaHHbIX

ITKoc-2.3

METO0JIOTHEI H
HAaBBIKAMU  IIPOBEJICHUS
aHanu3a JIAHHBIX c
HCITOJIb30BaHHEM
HH(POPMAITMOHHBIX
TEXHOJIOTHH B 00JacTu
CEJILCKOI0 XO035AHCTBA, B
TOM UYHCJIE SKOHOMHKH
CEeJIbCKOI'0 X035IHCTBA
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3. CTpyKTypa KYpPCOBOIO NMPOeKTa

[To oObemy kypcoBasi paborta JoypkHa ObITh He MeHee 35-40 crpanHmIy
MIEYaTHOTO TEKCTA.

[TpumepHast CcTpyKTypa KypcOBOIO IIpOCKTa IIpuBeJcHa B Tabiauue 2.
KonkperHoe Ha3BaHMe TJIaB KypCOBOIO IIPOEKTa CTYICHT pa3pabaTbiBacT
CaMOCTOATEILHO, B TabNuIle 2 yKa3aHO OCHOBHOE UX COJIEpKaHuUE.

Tabnumna 2 - CTpyKkTypa KypcoBOit pabOThI/TIPOEKTa M 00BEM OT/ICIIBHBIX Pa3aeIoB

Ne DJeMEHT CTPYKTYpPbl KYpPCOBOT'O IIPOEKTA Obrem (pumepHEIF)
/1 CTPaHMII
1 |TurynbHbiil nuct (1lpunosicerue A) |
2 |3apanue (IIpunoocenue b) 1
3 |A”HOTaMs 1
4 |CopepkaHue |
5 [Beenenue 1-2
6 |OcHoBHas yacTh 25-35
['naBa [ (o0ocHOBaHME BEIOOpA IPYNITUPOBOYHOTO MPU3HAKA,
6.1 |TUIOIOrHYeCKas IpynnupoBKa) 5-8
['naBa Il (komIIeKCHas XapaKTEePUCTUKA BbIJEICHHBIX THITHYECKUX
6.2 |rpynm) 10-15

['nasa III (ananu3 BIUsHUSA OTACILHBIX (PaKTOPOB HA
pe3yIbTaTUBHBINH NPU3HAK METOJA0M KOMOWHAIIMOHHOM

6.3 |rpynImUpoOBKH U KOPPEISIIMOHHO-PErPECCHOHHOr0 aHan3a) 5-10
['naBa [V (BbIsiBIICHUE TEH/ICHIIMU PA3BUTHUS JIBYX
6.4 |B3aMMOCBsI3aHHBIX IMOKa3aTeJIei) 5-7
7 |3akio4yeHue 1-2
He menee 10
8 |bubauorpaduyeckuii Criucox MCTOYHUKOB
9 |[Tpunoxenus 10 HEOOXOAUMOCTH

MeTtoauueckue YKa3aHusAa 10 BBIIIOJTHEHHIO KYypCOBOT'0O IIPOCKTa
JUCHUIUTMHBI  «CeNbCKOXO03SIMCTBEHHAs] CTAaTUCTHKA € OCHOBAaMHM COIMAJIbHO-
SKOHOMHYECKON CTaTUCTHUKW» JJId HWHBAJMIOB M JIHI[ C OrpaHH4€HHBIMH
BO3MOXHOCTAMH  3J0POBbA p33p863TBIBaCTCH HHAUBUAYalIBHO C  YYCTOM
0COOCHHOCTEH HCHXO(i)I/BH‘ICCKO]"O pa3BUTHA, HHAUBHAYaJIbHBIX BO3MOKHOCTEH M
COCTOSIHHA 300POBbA TAKHX O6yT-IElIOI_T_II/IXCH.

4. ITopsinoK BBINOJIHEHHS KYPCOBOI0 MPOEKTA
4.1 BoiOop TeMBbI
OOyuaromuiicss CaMOCTOATEIBHO BBIOMPAET TEMY KYPCOBOTO MpPOEKTa M3

npeajiaracMoro CrnMcka TEM, MM MOXKET MPCAIOXKUTE CBOK TEMY MHNpPH YCIOBHUH
000OCHOBaHMSI UM €€ ucnccooﬁpa?,ﬂocm. Tema MoOXeT OBITH YTO4YHCHaA 110
COI'JIaCOBAHHIO C PYKOBOAHUTCIICM KYPCOBOI'O ITPOCKTA.
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Tabnuma 3 — [IpumepHas TeMaTHKa KypCOBBIX MMPOEKTOB MO JUCIUILIUHE
«CenbCKOX035UCTBEHHAs CTATUCTUKA C OCHOBAMU COLMAJIbHO-D)KOHOMHUUYECKOM
CTaTUCTUKUY

Ne Tema KypcoBOro npoekra
n/n

1 [ludppoBble TEXHOJOTMM B  CTATHCTUKO-3KOHOMHYECKOM  aHalM3€  IPOM3BOJCTBA
NPOJAYKIHMH PACTEHUEBOJCTBA IO IPYIIE NPEANPUATUN

2 [{udpoBeie MeTo/abl aHanU3a M OULEHKH HS(PHEKTUBHOCTH NPOU3BOJCTBA TMPOIYKIIMH
’KMBOTHOBO/ICTBA

3 CraTvcTHYecKas OLIGHKAa KPeIUTOCIOCOOHOCTH — CEIbX03TOBAPOIPOM3BOIUTENCH (Ha
npumepe AO «Poccenbxo30aHK»)

4 Cratuctuueckas OLEHKa (PUHAHCOBOTO MOJIOKEHUS CEJIbCKOXO35HCTBEHHBIX OpraHu3alui
(na mpumepe AO «Poccenbxo30aHK»).

5 [ludpoBble TEXHOJIOIMH B YINpaBJIEHUH pealu3alreid NpOoAyKIMH pPacTeHUEBOJCTBA 110
rpyIine npeanpusiTuii

6 NudopmannoHHbIE TEXHOJIOTMH B aHATA3E PEATM3aLMU TPOTYKIIMU JKUBOTHOBOACTBA

7 bonbmine JaHHBIE M MalIMHHOE oﬁyquHe B aHaJIu3¢ 3(1)(b€KTHBHOCTH IMpOU3BOACTBA H
PCaIHU3alHH NPOAYKIHWH BbIpalllMBaAHHWA CKOTa H IITHIILI

8 [{udpoBoit MOHUTOPUHT U OlIeHKA A((HEKTUBHOCTH MPOU3BOJCTBA U PEaTU3allid MOJIOKA
0 TPYIIIE NPEANPUITHI

9 AHanuTHKa HHCprBbIX q)I/IHaHCOBbIX JaHHBIX JJI1 CTATHCTHUKO-3KOHOMHYCCKOI'0O aHalIu3a
CbHHaHCOBOFO COCTOSIHHS CEJIbCKOXO035MCTBECHHBIX npeﬂnpnﬂmﬁ

10 | [IlpyumeHeHME MCKYCCTBEHHOTO MHTE/UIEKTA U1 aHaiau3a OOJIbIIMX JAHHBIX B CEJILCKOM
XO3SICTBE

14 | [Ipumenenre uMppoBbIX TUIATGOPM U OONAYHBIX CEPBUCOB JUISL MHTErpalid M
aBTOMAaTH3allUM  CTAaTUCTHKU M  OyXraJTepcKoro ydera CeJIbCKOXO3SHCTBEHHBIX
PEIIPUATUI

Ilpumeuanmue:

TemaTuka KypcOBBIX TMPOEKTOB JOJDKHA OTBEYATh Y4YeOHBIM 3agadam
JMCLMIUITMHBI M HapsAy € 3TUM COOTBETCTBOBATh pEaJbHBIM 3ajJadyaM OyayIlieH
npo()eCCUOHATLHON  JICATEIBHOCTH. TeMaThuka JO/KHA OCHOBBIBAaThCS Ha
(dakTHueckoM Martepuasie opranuzauui npeanourutenbHee AIIK, Ha martepuare,
coOpaHHOM 00YYaIOIIMMUCS B X0JI¢ TPOU3BOJICTBCHHBIX MTPAKTHK, HA PE3YyJIbTAaTax
HAyYHBIX MCCJICIOBAHUN COTPYJHHUKOB Kadeapbl, aCIUPAHTOB U 00YyYaroOlUXCs U
JIOJDKHA OXBaThIBaTh HauOoJiee BaXKHbIC pa3zelibl JUCUMILIMHBI, COOTBETCTBOBATH
PUMEPHBIM TEMaM, YKa3aHHBIM B paboueli MporpaMme JUCITUTIIAHEIL.

Tema KypcoBoro mnpoekTa JOJDKHAa COOTBETCTBOBATH  COJCPIKAHMIO
JUCHMIUTHHBI, OBITh KOMIUICKCHOM, HAIIPaBJICHHOW Ha PEIICHHE B3aMMOCBA3aHHBIX
3a7a4, OOBEIMHEHHBIX OOINHOCTHI0 00BEKTa. BMecTe ¢ TeM OJMH M3 YacCTHBIX
BOIIPOCOB TEMBI JOJDKEH OBITH pa3paboTan Oonee moapoOHO. Tema KypcoBOTO
IIPOCKTa MOXKET OBITh MpeIoKeHa 00yJaroIMUMCs TPH YCIOBUA 00OCHOBAHUS UM
e€ 1eaecoo0pa3HOCTH.

Br10op TeMBbI KYpCOBOTO NMPOEKTa PErUCTPUPYETCS B KYypHAJIE perucTpariu
KYPCOBBIX MIPOSKTOB Ha Kadeape.

C 1eapr0 UCKIIOYEHHUS BO3MOXHOCTH HAIlMCAHMS KYpPCOBOTO IPOEKTa I10
OMHOW TeMme OOJBIIUM YHCIOM OOYYAIOIIMXCS  YCTAHABIWBACTCS, HYTO
npernojaBareib A0JKeH chOpMHpPOBATH HE MEHEE JIBAJILIATH IISATH TEM KYpPCOBOTO
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npoekTa mo y4eOHo¥ aucnumiauHe. B 3aBucumoctu ot cnenuduku ydeOHOU
JUCIMIUIMHBI Ha3BaHUE TEMbI KYPCOBOI'O IPOEKTa MOMKET ObITh OJIMHAKOBBIM Y
oOygaromuxcs Tpynmnsl. B 3ToMm ciydae KypcoBbl€ TPOEKTHI JOJIKHBI OTIHYATHCS
00BCKTAMHU UJIU Da3aMU UCCICIOBAHUS.

4.2 TIlonnyyeHne MHAUBUAYAJBHOIO 32/ 1aHUS

3ajaHue Ha BbINIOJHEHHE KypcoBoro npoekra (Ilpunoxenne b) Beigaéres 3a
MOJIMMACHI0 PYKOBOJUTENS, JATUPYETCs MHEM BBIIAYM W PETUCTPUPYETCS Ha
kadeape B skypHane. DakT NOJYUYEHHUS 3aJaHUs YJOCTOBEPSIETCS IOMANUCHIO
o0ydJaromierocsi B yKa3aHHOM KypHaJe.

4.3 CocraBJ/ieHHe JIAHA BbIMOJHEHUS KYPCOBOI'0 MPOEKTA

BriOpaB TeMmy, omnpenenuB Leib, 33aud, CTPYKTYpY U COJEpKaHUE
KypPCOBOTO TPOEKTa HEOOXOAMMO COBMECTHO C PYKOBOIHMTEIIEM COCTABUTH ILIAH-
rpaduK BBIIIOJIHEHUS] KYPCOBOI'O MPOEKTa ¢ y4yeToM rpaduka yueOHOro npoiecca
(Tabm. 4).

Tabnuua 4 — I[TpumepHblii m1aH-rpadUK BLIIOJHEHUs KYPCOBOT'O MPOEKTA

Ne HaumenoBanue neiicTBuii Cpoku,
Ne Hesrenu cemectpa
1 |Bpibop Tembl ITepBas nosoBuHa eBpas
2 |ITony4yeHue 3agaHus Mo KypcOBOMY MPOEKTY [TepBas nonoBuHa (hespans
3 [YTouHEHHE TeMbI U COACPKAHUS KYPCOBOTO NMPOEKTa IlepBas mosoBuHa (eppasis
4 |CocraBienue 6mdanorpadguueckoro CrucKa Tpetbs Heens deppas
5 |M3y4yeHue Hay4yHOU U METOAUYECKON JIUTEPATYPhl YerBepras Hepens deBpas-

IepBas HEACIIA MapTa

6 |COop maTepuanoB, NOJArOTOBKA IUIaHA KYPCOBOTO poekTa |BTopas-Tperbs Henens mapra

7 |Ananu3 codOpaHHOro Marepuasa Bropas-Tperss Heens mapra

8 |IlpenBapurenbHOE KOHCYJIbTHPOBAHUE YerBepras Hejiens mapra

9 |Hanucanue TeopeTH4ecKOi YaCcTu UeTrBepras Henemns Mapra

10 [[IpoBenenue wucciegoBaHUs, MOJydeHue MarepuaiioB|UerBepras  Hepens — mapra-

uccinenoBanusi, 00paboTka  JaHHBIX  MCCIIECJIOBAHUS,|IEpBas HEJIEIIs anpesis
000011IeHHE MTOTYICHHBIX PE3YJIbTaTOB

11 |[IpeacraBieHue  pyKOBOJIUTENO  NEpBOro  BapuaHta|YerBepras Henens anpens
KypcOBOr0 mpoeKkTa U 00CYKJIEHHE NPEICTaBICHHOTO
MaTepuaia U pe3yJbTaToB

12 |CocraBneHue OKOH4YATENILHOTO BapuaHTa KypcoBoro|llepsas nenens mas

POEKTa
13 |3akm04uTeIbHOE KOHCYJIbTUPOBAHUE TpeTbsi-uyeTBepTas HEAEsA Mast
14 |PenieH3upoBaHue KypCcOBOr0 MPOEKTa TpeTbsi-ueTBepras HeaEsA Mast
15 |3ammra KypcoBOro npoexra TpeTps-yersepras Heaes Mast

OnTUManbHBIA CPOK CAayu rOTOBOTO MPOEKTa Ha Kadeapy — 3a Mecsll J10
Havajga dK3aMEHAIMOHHOW ceccuu B 6  cemectpe. [locme  mpoBepku
NpEeICTaBICHHON paboThl MpernojiaBaTeb Ha3HA4YaeT AaTy 3allluThl NPOEKTa, Ha
KOTOPOW CTYJCHT JO/DKCH II0Ka3aTh O€3yCIOBHOE 3HAHUE HCIOJIb3YEMBIX B
NPOCKTE  METOJOB M H3JIOKECHHBIX  PE3yJIbTaTOB  aHalu3a,  YMETh
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apTyMEHTHPOBAHHO M 3KOHOMHUYECKH TPAMOTHO M3JIaraTh CBOKO TOYKY 3PCHHUS IO
U3y4aeMoil B MpoekTe npoodieme.

4.4 TpeOoBanusi K pa3padoTKe CTPYKTYPHBIX 3JIEMEHTOB KYPCOBOI0O
NPOEKTA
4.4.1 Pa3zpabdoTka BBe/leHUA
Bo BBemeHuun cieayer OOOCHOBAaTh aKTyaJIbHOCTh HM30paHHOW TEMbI
KYPCOBOTO TPOEKTA, PACKPHITh €€ TEOPETUUYECKYIO U MPAKTHYECKYI0 3HAYUMOCTH,
c(OpMyJIMPOBATH LEJIb U 33]1a4H UCCIICI0BAHUSI.

4.4.2 PazpadoTKa OCHOBHO# 4aCTH KYPCOBOI'0 MPOEKTA
4.4.2.1 OcHOBHBIE JTanbl H TMOCJEA0BATEJILHOCTL BBIMOJHEHHS
KYPCOBOT'0 MPOEKTA

[TpoekT BBIMOHSETCS B 1Ba Tana. Ha mepBom 3Tarne HeoOX0umo:

1. Vsacuuth 3aja4y M OCHOBHOE COJACpKAHHE IPOEKTa IyTEeM H3y4CHHUs
MOJIYYEHHOTO OT Kadeapsl 3aJaHusl Ha MPOSKTUPOBAHKUE MO €0 WHAMBHIYaTbHOM
TEME, B KOTOPOM C(OpPMYJHMPOBAHO Ha3BaHHUE TEMbI IIPOEKTa, YKa3aHa
CTATHCTUYECKAs COBOKYIHOCTb, KPYI M3ydyaeMbIX TI0 HEH TOKa3aTeleH,
NPUMEHSEMBIX METOJIOB M MOJICKAIIUX U3YUYEHUIO BOIIPOCOB.

CyHIIHOCTh H3y4aeMOTO B TPOEKTE SIBICHUS, TO €CTh €r0 COACpPKAHHC H
OCHOBHBIC 4YEpThbl, HanpuMmep, YpoBeHb U 3PPEKTUBHOCTH IPOU3BOJICTBA,
peanu3anus TMPOAYKIIUU, BHAYAJIEC YSACHSACTCS CTYJICHTOM, OMHPAsCh Ha BCIO
COBOKYITHOCTb paHee HaKOIUIEHHBIX UM 3HAHUH MPHU U3YYCHHUH MUKPOIKOHOMHKH,
MaKpOIKOHOMMKH U JPYTHX SKOHOMUYECKUX IUCLIUILINH.

bonee rinybokoe TMOHUMAHUE CYIIHOCTH  SIBJICHHS, YCJIOBUH  €r0
(opMHUpOBaHUs, pa3BUTHUS U CBS3CH C JAPYrUMHU SIBJICHUSAMHU YriyOliisercs Ha
BTOPOM JTame TMpPU HM3YUYCHHH Kypca CTAaTHCTUKH Ha JICKIUSAX, MPAKTHYCCKUX
3aHATUSX, NPU YTEHUU YYCOHMKOB, y4eOHBIX MOCOOMH M JAPYTrHX MaTepHalioB,
peKOMEHIOBaHHBIX Kadenpoit. OTHOBPEMEHHO CTYJICHT YSCHSCT aKTyalbHOCTb
U3y4aeMoOro SBJICHHUS Uil SKOHOMMKHM TNPEINPUATHHA, a TakKe BaXHOCTh
BBITIOJTHSIEMOTO KypPCOBOTO MPOEKTA Uil CBOCH MpodecCHOHANIbHON MOATOTOBKH U
NOCJIEAYIOLIEH MPAaKTUYECKOU JeATEIbHOCTH.

[TockoabKy COMep)KaHUE MPOEKTa 3aKJIFOYACTCsl B MPOBEICHUU YKOHOMHUKO-
CTaTHUCTUYECKOr0 aHalli3a MacCOBOrO SIBJICHMS, pacCMaTpUBAEMOro B JaHHOMU
TeME, TO HEOOXOJAMMO KpaTKo VYSICHUTh €ro CyIIHOCTb. JKOHOMHUKO-
CTaTUCTUYECCKUI aHaIN3 CBOJUTCS B OCHOBHOM K CIICYIOIIEMY:

- NPOEKTHPOBAHHE u pacuer CTaTUCTUYECCKUX nokasartelieH,
XapakTEepPU3YIOIIUX YypPOBEHb (00BbEM) HM3ydyaeMoOro SBJICHHS IO CIUHUIAM
CTaTUCTUYECCKOM COBOKYITHOCTH U €r0 COCTaB;

- H3YYCHHE pa3IMuuii B YpPOBHE JTHUX TIOKa3aTelei MO COBOKYIHOCTH
NpeanpusaTUid  MyTeM  pacyeTa  IOKasaTeled  Bapualuu,  MPOBEICHUS
CTATUCTUYCCKUX TPYIIHUPOBOK, MPUMEHEHUS TPadUIeCKOr0 METO/Ia;

- yscHeHHe NpUYUH ((PaKTOPOB), BBI3BIBAIOLIMX PA3JIMYUS B H3ydaeMbIX
MoKa3aTeNiaX, a TaKkKe COACepX aHus U CIOocOOOB pacueTa TOKa3aTeleH,
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XapakTepU3yIMUX 3TH (HAKTOPhI; pacdyeT MO HUMEIONIUMCS JaHHBIM OTHX
IoKa3aTeJiei;

- omeHKa BIUsAHUSA (PaKTOPOB (MX KOMIUIEKCAa M Kaxaoro Qaxktopa B
OTJEJIBHOCTH) Ha M3y4YaeMble B IPOEKTE pe3yJIbTaTUBHBIC IOKa3aTeJn C
UCITIOJIb30BAaHUEM CTATUCTUYECKUX METO/0B M3YUYCHHS B3aUMOCBSI3EH B MAacCOBBIX
SBIICHUSAX — QHAIUTUYCCKUX TPYIIUPOBOK, PA3I0KCHUS COCTABHBIX MOKA3aTeleH,
WHJIEKCHOTO, KOPPEJISLIMOHHO-PErPECCUOHHOTO U APYTUX METO/I0B.

2. PaccuuTaTh MO Ka)JA0W €IUHUIIC COBOKYITHOCTH 5 — 6 OTHOCHUTEIBHBIX
nokaszaTesiel, XapaKTepU3YIOUIMX YPOBEHb H3y4aeMOro B IIPOEKTE SIBJICHUS.
CTyIeHT MOXET BOCIOJIb30BATLCSI PEKOMEHAAIMSIMHU MO U3y4aeMoil Teme (cM. . 1
NEepBOro JTama KypCOBOIO MPOEKTa IO KaXIOW TeMme), MJIuM BbIOpaTh HX
camocTtosTensHo. CopepkaHue U MPUEMBI pacueTa OTHOCUTEIIBHBIX MOKa3aTeslel
U3y4alTCs CTYJCHTOM Ha MPAKTUYECKUX 3aHATHIX JO Hayajga BbIIOJHEHUS
NPOCKTA, a TAKIKE caMoCTOsITeNbHO. CTYACHT pa3pabaThIBaeT aJrOPUTMBI pacdeTra
OTHOCHTEIBHBIX ITOKa3aTesel, npuMensisi coBpemenHble U T-unctpymentsl: Python
(pandas, numpy) s o0pabotku manHHbX, Power Bl/Tableau nns Busyanuzanun,
TensorFlow/PyTorch mns npororuna MU-moaenm.

PaccuuranHbie Mokaszarenu IenecooOpa3HO 3aHeCTH B TaliMIly, KOTOpas
dbopMupyeTcsi aBTOMATHYECKH B COOTBETCTBHM C OOIMIMMH  TPaBHIAMHU
cocraBieHust Tabmui (cMm. temy 5 «Craructudeckue TaOIMUbl U TrpaduKm»
[Mpaktkyma 1o cratuctuke (Ne2 B CHHCKE OCHOBHOW JHTEpPATyphl JaHHBIX
METOAMYECKHX YyKazauuif). [lo cTpokaM NpUBOAATCS NOKa3aTeNM 10 KaXJIOMY
NPEeaNPUITHIO, a B Tpadax (cTondiax) Tadbiuiikl HoMepa MPEANPUITHNA U Ha3BaAHUSA
paccuuMTaHHBIX  MoOKazarened.  EQuUHUIBL  COBOKYMHOCTH  PEKOMEHyeTCs
pacrmosarath B TaOJIUIE IO PAHKUPY OAHOTO U3 HAUOOJIee BAXKHBIX JIJIST PACKPBITHS
TEMBI [T0Ka3aTesIeH.

3. U3yuuth Bapualuio M CBSI3M MEXKAY COOOH MOJYYEHHBIX IMOKA3aTeseH
Tabynupl 1 myTeM comocTaBiIeHHs UX MapauienbHbIX psjaoB. [lo aBym nHaumbonee
BRXHBIM JUISI PACKPBITHS TEMbl M BO3MOXKHBIM TPYNIUAPOBOYHBIM MPHU3HAKAM
paccuuTaTh MOKA3aTeld Bapualuu (pa3Max BapHalluH, CPEIHEE KBaIPaTUYCCKOES
OTKJIOHEHHE, K03 duiment Bapuauuu). [lo naHHBIM aHallM3a BapvallMM CAENIATh
BBIBOJIbI 00 OJHOPOJHOCTH COBOKYMHOCTH W HEOOXOJUMOCTH TMPUMCHCHHS B
aHaJln3e METOJa CTAaTUCTHMYECKUX TIpYNIUPOBOK. B KadecTBe anropurMom
nomyckaercss  wcmonb3oBaTth:  K-means/DBSCAN  ans kjactepusaiium,
Pearson/Spearman s koppensiiimoHHoro ananuza. Muctpymentsl: Scikit-learn,
seaborn/matplotlib.

4. Paccuutarh ¢ UCHOJB30BaHUEM IIOJYYEHHBIX BBILIC IIOKa3aTeleH
BapHaIlUU, CPEAHIOI0 U MIPEACTbHYIO OMUOKU BBIOOPKH, TOBEPUTEIBHBIC TIPEICITbI
reHepalIbHOM CpefiHe W caenaTh BBIBOJA O BO3MOKHOCTH pacHpOCTPaHEHUS
BBIBOJIOB T0 H3y4aeMOH COBOKYMHOCTH Ha TEHEPAIbHYI) COBOKYIMHOCTB, W3
KOTOpOH cjieslaHa BbIOOpKA B MOPSIAKE CIIy4dailHOro OecrnoBTOpHOro ordopa. B
Ka4eCTBE aNTOPUTMOM JIOMYCKAaeTCs HCIOJIb30BaTh: Bootstrap-meton  as
JOBEPUTENIbHBIX ~ MHTEPBAIOB, OaifccoBckas omeHka pte. B kadectBe
MHCTPYMEHTOB: SciPy.stats, scikit-learn ais Bajqmanuu BIOOPKH.
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5. TlpoBecTM  aBTOMATH3UPOBAHHYI)  CTATUCTHUYECKYIO  TPYNIUPOBKY
arpornpeanpusiTui U3y4aeMbIX npeanpUsTUI (cenbCKOXO035CTBEHHBIX
OpraHM3aInid, KPECThIHCKUX ((hepMepCcKuX) WM APYTHX XO3SMCTB) C MOMOIIBIO
aNIropuTMOB  Kiactepuszaumu. [lo BbIACIECHHBIM TpyIIaM I[POBECTH CBOJKY
VH/IMBUJIyQJIbHBIX TPU3HAKOB, IOJYYUTh NPU 3TOM CBOJHBIC aOCOIIOTHBIC
MOKa3aTeNIM 10 KAXKIOW TPYINIe W B IEIOM IO COBOKYMHOCTH. B KkaudecTBe
QJITOPUTMOM JOIyCKaeTcsl UCIoib3oBaTh: K-means++, GMM (Gaussian Mixture
Models), wuepapxuueckas xknactepusamuss ¢ silhouette score mms  BeIOOpa
ontumanbHoro k. B kadectBe  mHcTpymenToB:  Scikit-learn.cluster,
pandas.groupby() 1 aBTOMaTHIECKON CBOJIKH.

Pesynbrarel mepBoro srana paboThl HaJl KYypCOBBIM IPOEKTOM CHAIOTCS Ha
kadeapy B BHJIE PYKONMUCH OOBEMOM 7-9 CTpaHUI] MAIIMHOMHCHOTO TEKCTa,
CBOJIHbIC JIaHHBIE — B OJJICKTPOHHOM BHJe. B pykomucu pomkHa ObITh
npeacTaBicHa Tadbnuna 1 U ee aHaIM3, aHAIW3 BapHAIlMA U OMUOKU BBHIOOPKH TIO
JBYM TpuU3HaKaM ©0e3 NpOMEXYTOYHBIX pacyeTroB, OOOCHOBaHHME BbIOOpa
IpYNIUPOBOYHOTO MTPU3HAKA U OOOCHOBAHUE BBIJICICHUS THTUYCCKUX TPYIIIL.

Oma wacme npoekma 0053amenvbHO 00INCHA OblMb NPOGepeHa 6edyuwUM
npenooasamenem Ha npeosapumenbHoll KOHCYIbmayuu OJisi UCKTIOYEHUS OUUDOK
npu 6blOope SpYyNNUPOBOUHO20 NPUHAKA U BbIOEICHUU MUNUYECKUX 2PYIN.

Ha BTopoMm 3Tamne padoThI HaJ KYPCOBBIM ITPOECKTOM HEOOXOIUMO:

l. VsacHUTB CYHIHOCTH 3KOHOMMKO-CTAaTUCTHYECKOIO aHaju3a MacCOBOIO
SIBJICHUS, COCTABJIAIONIETO OCHOBHOE cojiepkaHue TMpoekTta. OH CBOJHUTCA B
OCHOBHOM K CJIEIYIOIIEMY:

- TOPOEKTUPOBAHUE u pacuer CTATUCTUYCCKUX MoKa3aTeeu,
XapaKTepU3yIOIIUX YpPOBeHb (00bEM) M3y4aeMoro SBJICHUS T0 CAMHHIIAM
CTaTUCTUYECKOW COBOKYITHOCTHU U €r0 COCTAB;

- H3yYCHUC pA3JIMUYMM B YPOBHE 3THUX TII0KA3aTEJIC 110 COBOKYITHOCTH
OpeanpuaATHd  TyTeM  pacyera  MOoKas3aTened  Bapualuu,  OPOBEACHUS
CTAaTUCTUYECKUX TPYMITUPOBOK, TPUMEHEHUS TpadUueCcKOro METO/a;

- ysAcHeHHe TpUYMH ((aKTOPORB), BHI3BIBAIOIIMX PA3IHUUs B M3y4aeMbIX
MOKa3aTeIsaX, a TaKXke COAepKaHWs ¢ CIocOoOOB pacueTra TMOKa3aTeleH,
XapaKkTepu3yloIMX AT (aKTOpbl; pacyeT 110 MMEIOMMMCS JaHHBIM JTHX
MOKa3aTele;

- OUEHKa BIMAHMA (AKTOPOB (MX KOMIUIEKCA M Kaxiaoro (Qakropa B
OTACTHLHOCTH) Ha W3y4YaeMble B TPOEKTE pE3yIbTaTHUBHBIC ITOKA3aTeIn c
UCIIOJIb30BAHUEM CTATUCTUYCCKUX METOJO0B M3YUYCHHUS B3aUMOCBS3CH B MACCOBBIX
SIBICHUSAX — QHAIMTUYECKUX TPYNMHUPOBOK, PA3JI0KEHHUs COCTABHBIX MOKA3aTEICH,
WHJICKCHOT'0, KOPPEJISILIMOHHO-PETPECCUOHHOTO U JPYTUX METOOB.

2. Teoperndeckn VySACHUTH COACpKaHHUE U (HOPMY CTATUCTHUECKUX
nokasaresjiel, pPacKpbIBAIOUIMX COACpPIKAHUE IMPOEKTa, MCIOJb3ys Bce (OpPMBI
y4eOHOT0 mporiecca.

3. IlpoBecT MPOEKTUPOBAHWE CHUCTEMBI CTAaTHCTUYECKUX TOKA3aTeled u
Ta0JINLL, TTO3BOJISIOUIMX J1aTh BCECTOPOHHIOK XapaKTCPUCTHUKY BBIJACICHHBIX IPYIIII
U BCEU COBOKYITHOCTH.
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4. [IpoBecTu aHaIU3 MOIYUYEHHBIX MMOKA3aTeNeH, N3YyUUTh CBA3U MEXKAY HUMHU U
JMHAMUKY U3MEHCHUS, UCTTIONb3Ysl KOMILJICKC IPUEMOB CTATUCTUYECKOTO U3YUYCHUS
MAaCCOBBIX SIBIICHUIA.

5. OdopmMuTh BTOPYIO 4acTh MPOEKTa W MPEACTaBUTh €ro Ha Kadeapy s
3alUTHl B YCTAHOBJICHHBIC CPOKH.

[IpencraBnseMslii K 3alUTe KYpCOBOU MPOEKT, KaK UTOT pabOThI HA BTOPOM
JTamne, JOJKEH COJepKaTh BBEJACHUE, OINMUCAHUE CUCTEMBbI I[IOKa3aTelich U
pe3yIbTaThl BTOPOTO JTala aHalInu3a.

4.4.2.2 MeToanKa NpoBeAeHUs TPYNNHPOBKH

[Ipu mpoBeaeHWM TPYNMUPOBKH BHayaie HEOOXOIMMO TMPABHIBHO BBIOpPATh
IpPyNIUPOBOYHBIA MPU3HAK, PYKOBOJCTBYSICh OCHOBHBIMH IOJIOKEHUSAMH TEOPHUU
CTaTUCTUYECKUX TPynmupoBok. Ero cmemyer oTtoOpaTh M3 pacCMOTPEHHBIX TMPU
U3YYCHUHU BapvaluM 5-6 MpU3HAKOB (CM. 1.3 MEpBOI0 3Tana KypcoBOro MPOCKTa).
DTOT MpU3HAK TODKEH OBITh TECHO CBSI3aH C TEMOU MPOEKTA M OTPAKATh B TIEPBYIO
ouepe/b pe3yiabTaThl MPOU3BOACTBA (YPOBEHb IPOM3BOJCTBA U pealld3aliu
NPOAYKIIMU, €€  PEHTA0eNbHOCTh, CE0ECTOMMOCTh, IICHBI  peaM3allui,
NPOJAYKTUBHOCTh 3€MJIM M JKMBOTHBIX M JIp.) WJIM BaXHEUIIUE €ro YCJIOBHS
NMEATETPHOCTH TPEANPUITHHA (CTEIUaTN3aus, KOHIEHTPAINI, WHTeHCU(PUKAIIUAS
IIPOM3BOJICTBA, KAYECTBO I10YB).

[Tpu BBIIENICHUN THUMHYECKUX TPYIIN HEOOXOJAMMO BBHITIONHUTH BA OCHOBHBIX
ycioBHs: 1. KauecTBeHHas OAHOPOJIHOCTh €MHUL, BKIIOYCHHBIX B OJHY I'PYIIIY;
2. MOCTaTOYHO OOJBINAsT YUCIICHHOCTh €UHUIL B TPYTITIC.

[Ipu rpynmupoBKE TO KOJUYECTBEHHBIM, HEMPEPHIBHO HW3MEHSIOIIMMCS
npusHakaMm (ypokallHOCTb, C€e0eCTOMMOCTb, 1I€HA, PEHTa0EIbHOCTh, BBIXOJ
BAJIOBOW WK ToBapHOUM mpoaykiuu Ha 1 wnum 100 ra 3eMenpHBIX YTOOUW U Ap.)
BHayaJic HEOOXOAMMO MOCTPOUTH PaHKUPOBAHHBIN psAJl (CM. BbILLIC MYHKT 3) U 32
KOJIMYECTBEHHBIMA W3MCHEHUSIMA yCTAHOBHUTH TPAHUIBI TPYII, TO €CTh
Ka4eCTBCHHbIC II€PEXObl OT OJHOW TIpynmbl K JApyroil. 3aeck MoOryt ObITh
MCTIOJIb30BaHBI HECKOJIBKO TMOIXOJ0B K BBIJCICHHUIO TPYMI ¢ MpuMeHeHrnem ML-
AIrOPUTMOB:

A. ComocTaBuTh TMOKa3aTeNH pPAHKUPOBAHHOTO psiia C JIPYTUMHU
npU3HaKaMu TaOmuIbel | ¢ MOMOIIBIO KOPPEIsUMOHHOrO aHaiusa. Eciu
OKa)KETCs, YTO TPU3HAKUA TECHO CBS3aHBI MEXKIY c000i (Hampumep, OONBIIOH
00beM peanu3aluy NPOAYKIIMM Ha €JIMHUIYY IUIOIIAAM UMEIOT MPEANPHSITHS C
BBICOKOH OOECIEeYeHHOCThI0 pabodeil Ccuioi, OOMBIIMMHU MaTEePHATBHBIMU
3aTpaTaMu W CIEIHUATU3UPOBAHHBIE HA TPOU3BOJCTBE TMOJIB3YIOMIUXCS CIIPOCOM
BBICOKOPEHTA0ECIbHBIX MPOAYKTOB), TO TaKHE MPEIIPHUITHS CIEAYET BBIACIUTH B
OTJENBHYI0 TUITMYECKYIO Tpymiry ¢ momomibio K-means++ wim mepapxudeckoit
kinactepu3auuu. COOTBETCTBEHHO, NPEANPUATUS C HAUXYJIIIUM KOMIUICKCOM
YCIIOBHIM W pe3ylbTaTOB TOMAAYyT B HHU3NIYI TPYMIy, a OCTalbHbIE — B
cpenHoor. TakuMm myTeM TpyNIUPOBKY MPOBOJUTH MOXHO JIMIIb IPU
3HAYUTEIBHBIX, OTYETIMBO BHUAMMBIX DPA3TUYMIX MEKIY MPEANPUATHIMU 10
KomIuiekcy npusHakoB (Scikit-learn.cluster).
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B cinyuae ecnu B pamKUPOBAHHOM PsITy UMEIOTCSI €AMHMIIBI C PE3KO (B
pa3bl) BBIACISIOMIMMUCS 3HAYEHUSMU IPU3HAKA, TO UX CIEIYeT BBIICIATH B
BBICIIME WJIM HH3IIME TPYMIBI ¢ MOMONIbIO anroputma BeIOpocoB (Isolation
Forest).

b. IIpu ruiaBHOM, OCTENIEHHOM M3MEHEHHUH TPYNIMPOBOYHOIO NMPU3HAKA B
PAHKUPOBAHHOM PSIY MOKHO HCIIOJIb30BATh MOCTPOCHUE HMHTEPBAIBHOTO psijia
pacrpeie/icHuss M MPOMEKYTOUHYI0 AHAIUTUYECKYr TIpynnupoBky (GMM -
Gaussian Mixture Models, cMm. [Ipaktukym mo cratuctuke, 3aaa4a 4.1).

B. Ilpu oOTcyTcTBUM  KAauyeCTBEHHBIX  pPa3JIMYMil B BEJIMYMHE
TPYNIHPOBOYHOTO TIPU3HAKA U TUIABHOM €TI0 U3MCHECHUHU B PAH)KHUPOBAHHOM PSIIY
NPUMEHHUTh Y4acTOTHYIO rpynnupoBky ¢ K-means (n_clusters=3). B atom ciyuae
PEKOMEHIyeTCST  BBIICIUTh 3 TUNHWYCCKUE TPYNIbl MPUMEPHO PaBHOU
YUCJICHHOCTH — HHU3LIYI0 (OTCTaloIME MNPEANPUITHS), CPEAHIO M BBICIIYIO
(mepenoBBIe TIO0 WM3y4aeMOMY IMpU3HAKY) ¢ ucnonb3oBanueM Elbow Method +
Silhouette Analysis a1 BIOOpa onTuMalIbHOTO K.

4.4.2.3 AHaJIM3 THIIHYECKUX TPYII NPeANPUATHI

OCHOBHBIM COJEp’KaHHEM BTOPOro 3Tana padboThl HaJl KYpCOBBIM ITPOCKTOM
SBIISICTCSI BCECTOPOHHUU AaHAIW3 BBIJICTICHHBIX TPYMI C TEIbI0 BBISCHCHHS
pa3nuuui MEXJIy HUMH B pe3yJjbTaTaXx M (pakTopax NpPOHM3BOJACTBA, M3YyUYECHUHU
CBSI3CH MEXKIy TOKAa3aTelssMA W BBISBICHHS HAa JTOW OCHOBE PE3EpPBOB POCTA
3 $eKTUBHOCTH ¢ Ucmosib3oBanueM NH-uHCTpYyMEHTOB.

JI7st 3TOTO TOJKHEI OBITH pa3paboTaHbl MakeThl JanmdopaoB u ML-momenei,
HaMEYCHBI, PACCYUTAHbl M BHU3YAJIM3HPOBAHBI II0KA3aTEId C MPUMEHECHUEM
QITOPUTMOB MAIIMHHOTO O0YYCHUSI.

ITpoekTUpOBaHME CHUCTEMBl OTHOCUTENBHBIX M CPEAHMX IOKa3aTeseh
BEJIETCS, PyKOBOJICTBYSICh MMPUMEPHBIMHA TTPOTPAMMaMU KYpPCOBBIX TPOEKTOB (CM.
n. 44.25) u panasiMu  [lpunoxenus ['. CryaeHT wu3yyaer cojAcp:KaHUE
nokasareneii B yudeOHmkax u Jupyter Notebook ¢ amropurmamum ux pacuera
(Python/pandas/numpy).

Hapsimy ¢ 3TUM npu NPOCKTUPOBAHUU IIOKA3aTelIed CIEAyeT YYUTHIBATh
UMEIOIUNCS B 3aJJaHUd Ha KypCOBOE IMPOCKTHPOBAHUE TEPEUEHb HCXOIHBIX
NPU3HAKOB U BO3MOYKHOCTM pacyeTa MO HUM HaMeudaeMbIX Iokaszateneil. Eciu
MCXOJHBIX JAaHHBIX HEJOCTATOYHO JUISI pacyeTa PeKOMEHIYEeMbIX MOKa3aTeleH, TO
OHM HE BKJIIOYAIOTCS B MOCICAYIOIIMA aHAIN3, XOTSI UX MECTO U POJIb B H3y4acMOM
SIBIICHUH 11€JI€CO00Pa3HO OTMETHUTH B TEKCTE TIPOEKTA.

OIHOBPEMEHHO C COCTaBJICHUEM INIEPEUHs MOKa3aTesIed pemnaeTcst BOMpoc o
croco0e pacdera KaXJA0ro W3 HHUX [0 WMEIIMUMCS JaHHBIM W B Ta0imiax
mudpyercs npu HeoOXoauMocTH cnocod pacuera. Tak, Hanpumep, NpUOBLIL OT
peanm3and  MOJIOKa TIOJIy4aeTcsl KaK pa3HWIa OOmel CyMMBI BBIPYYKH
(monmyctum, mudp ee B mnepedyHe mokaszaresied 28) W MonHOW ceOecTOMMOCTH
npoaanHoi mpoaykuuu (mmdp 27). Tornma npudsuts cocTaBuT M.28 MuHyC 1m.27.
PeHTabenbHOCTh peanu3aii MOJIOKa OMpPENeNseTCs KaK OTHOUICHUE MPUOBLIA K
nonHot cebecroumoctu, T1.. {(m28 - m.27) : m27} <100%. Ecmm mumdp
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KOJIMYECTBA TIPOJJAHHOTO MOJIOKa 26, TO CPeHsS IIeHA pealn3allii COCTABUT 11.28
: 11.26, nosiHasg ceOECTOMMOCTh CAMHMIBI TPOAYKUMHU 1.27 @ 1.26 U T.1.

Maket gambopaa mpeacTaBiIsieT co00¥ cucTemMy BuU3yanusanui (rpadukw,
tabnuipsl, MeTpuku KPI) ¢ nuHamudeckumu GpuiibTpamMu 1o rpymnmnam, noarpyrniam
Y CIMHUIIAM COBOKYITHOCTH, HO NOKa 0€3 YUCIICHHBIX 3HAYCHHIA.

MakeTsl 7ambop0B pa3padaTeiBatOTCs ¢ yueToM mpasBui data visualization
(cm. Tlpaktukym, Tema 5). OOpasubl rotoBbix jgambopaos: Power BI Gallery,
Tableau Public, nayunsie myOnukanum o data science.

B kaxmoil TabnMile cieayeTr OcCBellaTh, Kak IPaBUJIO, OAMH BOMPOC,
MOKA3aTelId CKa3yeMoro JOJKHBI OBITh TECHO CBS3aHBI MEXAy coOoil. Tabmuia
JIOJDKHA OBITh SICHOM, KOMITAKTHOM, Yya00HOW Juis uteHus. [lpakTuuecku
MIPOSKTUPYETCS CUCTEMa B3aMMOCBSI3aHHBIX TaOIUII, B KaXKIOW U3 KOTOPBIX JTAETCS
XapakTEepUCTUKAa OJHOM M3 CTOPOH oObekTa M3ydyeHus. Has3Banue mnokasarenei
yKa3pIBacTC B TAOMWIE TIOJHOCTBIO, COKpAIICHHS TMPUMEHSIIOTCS TOJIBKO
oOmienpuHsTeie. OOIIass YacTh Ha3BaHMs psJla IOKA3aTeleid BBIHOCHTCS B
OTIIENBHYI0 CTPOKYy WiH Tpady. ['pynmbel OMHOPOAHBIX, a TAaKXKE MOJICKAIINX
COIMOCTABJICHUIO MEXJy CcOOOH IOKa3aTelield, 3aluChIBAlOTCA pPAIOM M s
ya100CcTBa aHaiaM3a MOTYT OTICJSTHCS OCOOBIMHM JMHUAMH. EQMHUIIBI U3MEpeHUs
MoKa3aTesiell YKa3bIBalOTCS 00s3aTEIIBHO BMECTE C MX Ha3BAHHUEM WJIA B 3ar0JIOBKE
TaOJIMLBl U TOJIBKO € OOLIEHPUHATHIMH COKpameHusMu. B paboumx Ttabmunax
MOTYT OBITh BBIJCICHBI OTICIbHBIC CTPOKH WM Tpadsl IS 3amucH MUGPOB
pacuera nokasaTelieil, HO B TOTOBOM IIPOEKTE MIM(PbI IPUBOJAUTH HE CIICTYET.

HasBanus mokasateneil B qanidbope pa3MerniaroTces Ju0o ciieBa B OOKOBOM
nanenu GuibTpoB, MO0 B BepxHUX BukeTax KPI-mMerpuk. Boibop 3aBucuT OT
KOJIMYECTBA TOKA3aTelield, CIOXHOCTH WX Ha3BaHWH, a TaKKe 4YHUCIIa TPyNm U
noArpynmn Juisi aHanusa. Jlamobopa He AOMKEH ObITh YPE3MEPHO BBITSAHYTHIM —
ONITHUMAIbHOE COOTHOIICHHE BBICOTHI W MmMpUHBI Omu3ko k 1:0,6 («3o0moToe
CCYCHHE») I yA00CTBa BOCIIPUATHUS HA JIFOOOM 3KpaHe.

Co3maHHbBIE MaKeTHI TamOOPA0B KOPPEKTUPYIOTCS B PEATbHOM BPEMEHU BO
Bpemsi pacyeta mokazateneid m ML-amanmm3a. Ocoboe BHUMaHHE YIENSETCS
(GopMyJIMpOBKE 3arojioBka jambopjia — OH JOJDKCH JIAKOHUYHO OTpPaXKaTh
OCHOBHOE COJIEp’KaHHME BU3yalIM3allMd W WX aQHAIUTHYECKYH IIEHHOCTh JUIs
NPUHATHUS PEILICHUN.

[TapannenpbHO ¢ MakeTaMu JamOOpAOB pa3pabaThIBAIOTCS WHTEPAKTUBHBIE
rpaduKM JUIS  HArJIIAHOrO M300pakeHHs OOBEMOB, CTPYKTYPBI SIBICHHUH 10
rpynmnamM u JHHAMHYECKUX TpeHaoB. J[ns mocTpoeHusi rpadukoB MPUMEHSFOTCS
coBpemeHHble nHCTpYMeHTHI: Plotly Dash, Streamlit, Power BI, Tableau Public.

[Tpr mpoeKTUPOBaHUU CUCTEMBI MMOKA3aTENCH, TanIOOPA0B U BU3yaTH3AIUil
KPUTUYECKH BaKHO BbIOpATh MPaBUIIbHYIO MIOCIE0BATEIBHOCTD aHanu3a. Kax bl
CTYJICHT OTPEEIET ONTUMAIBHBIN TOPSIOK CaMOCTOSTeNbHO. OMHAKO MpaKTHKA
data science mnokasbiBaer, uto 3(pdexTuBHee. CHauvanma M3YYUTh I10Ka3aTelu
pEe3yNbTAaTOB  JEATEIBHOCTH  TPYIII  arponpeanpusituid  (peHTabenbHOCTh,
YPOXKaWHOCTh, BBIPYYKa). 3aTeM, MpPOaHATU3UPOBATh YCIOBUS U (HAKTOPHI
(cieumanu3anysi, MHTEHCU(UKALMS, pecypcebl), (GOpMHUpYIOIIME 3TH Pe3yJIbTaThl U
OOBSCHSIONIHNE PA3IAYUs MEKAY TPYIIIAMHU.
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Takass mocre0BaTeIbHOCTh aHATM3a PEKOMEH/I0OBAHA IS KaKI0W TEMBI B
[porpamMMme KypcoBoro npoekra (cm. 1. 4.4.2.5).

4.4.2.4 Auayu3 Ta0JMIl 1 B3aUMOCBS3eH nmoKasarejen

Ananu3 Talauil 3aKIII0YaeTCsl B COMOCTABICHUM 110 I'PyIIaM pacCYUTaHHbBIX
nokaszaTesei u oneHke ux ypoBHs. [Ipu cpaBHeHUU TOKa3aTenei CTYICHT J0KEH
UCIIOJIB30BAaTh OIBIT WM HAaBBIKM, [IOJYy4YCHHBIC B IIPOLECCE BBINOJIHCHUS
NPAKTUYECKUX 3aHSITHUH M MPOBEACHUS CEMHUHApOB 1Mo Kypcy. llemecooOpazno
UCIIOJIB30BaTh PEKOMEHAAIMU TI0 CPaBHCHUIO [OKas3aTeleil [0 rpynmnam,
u3noxkeHHele B 3aaaue 4.1 [paktukyma.

AHanu3 JaHHBIX U YTEHUE TaOIUI HEOOXOAUMO MPOBOAUTH C MOCTOSIHHBIM
Y4€TOM OCHOBHOW 3a/1aud MPOeKTa, chOpPMYyIUPOBAHHOW B €ro Ha3BaHWUH, - NATh
BCCCTOPOHHUM  CTATUCTHUKO-DPKOHOMHUYECKUH aHAIW3 COCTOSIHUS ~ MacCOBOI'O
OOIIIECTBEHHOTO SBJICHUS II0 YKa3aHHOW B TEME CTOPOHE JAESTEIbHOCTH
npeanpusaTuid. HeoOXoauMo Mpu 3TOM YUYUTHIBATH SKOHOMHMUYECKOE COJECpKaHUE
SABJICHUS M HM3y4aeMbIX TOKa3aTeled, NMPUYUHBI UX BapUAINH, XapAKTEp CBSI3H
pe3yJIbTaToB ¢ (POPMUPYIOIIUMHU UX (PaKTOpaMH.

JIns  BbISIBACHUS OpPUYMH  pa3iuyuil B pe3yibTaTax JAeATCIbHOCTH
BBIJICJICHHBIX TPYIIN OpraHU3aluidi HEOOXOAUMO U3YUYHUTh CBSI3U PE3YJIbTATUBHBIX U
(akTOpHBIX MOKa3aTesnell. B KypcoBOM mpoekTe peKOMEHIYEeTCsl UCIOJIb30BATh B
KOMILJIEKCE OCHOBHBIE METOIbI U3yUECHUSI B3aUMOCBSI3€i, B YACTHOCTH:

1. ConocraBjeHde mnapauieJbHbIX PAAOB  pe3yJbTATHBHBIX H
(¢paxkTopHBIX MOKAa3aTeIell Kak MpocTermuii mpueM ananu3a. OHO, KaKk U3BECTHO,
NIO3BOJISAACT BBIABUTH HAJIUYKME ONPEACICHHOIO MOPsIAKAa B U3BMCHEHUHU TTOKa3aTeeh
U, B WTOTe, HAJIMYHME CBSI3U MEXKAYy HUMHU M TNpUONMKEHHO ee cuiry. Ecnu,
HaIrpuMep, BbIpydKa OT pealiu3aluu NpoAykKuuu B pacdere Ha 100 ra 3eMenbHBIX
yroJiuii B BeicIed rpymnmne Oonbiiie, yeM B Hu3me Ha 70% U OqHOBPEMEHHO BBIIIIE
[[CHAa peajau3alid OCHOBHOIO TOBapHOro mnpojaykra Ha 50% wu 3arparbl Ha
ynobpenust Ha 100ra mamaum Ha 10%, TO MexAy H3y4aeMbIMH MpPHU3HAKAMHU
UMeEEeTCsI CBSI3b, MPUUEM II€HBI U3MEHSIOTCS CUJIbHEE 10 CPABHEHUIO ¢ U3MEHEHUEM
3arpar Ha yaoOpenus. Ho mnpu 3TOM Henb3s JenaTh BBIBOABI O CBA3AX
MEXaHUYECKHU, CPABHUBAS TOJILKO MPHUBEICHHBIC TMPOICHTHI, & HAJ0 YYHUTHIBATh
HaJINYME NPUUYMHHBIX CBSI3EH MEXIY (pakTopaMu U pe3ysIbTaToM (POCT LIEH MPSMO
YBEIIUUUBAECT BBIPYUKY, YBEIWYEHUE NPUMEHEHUsS YyAOOpeHUN BEOET K pPOCTY
IIPOM3BOJICTBA, 4 3aTEM M peallM3aluv NPOAYKUMH W T.1.). IlpuunHHBIC CBA3U
OIICHMBAIOTCS Ha JTame MPOCKTUPOBAHUS TMOKa3zarened u Tabnuil, Koraa
OTOMPAIOTCS CYLIECTBECHHBIC MOKA3aTEIH.

2.Pa3ioskeHHe COCTABHBIX OTHOCHTEILHBIX IOKa3aTeseil, TO €cTh
NpEACTaBICHUE HUX KAK B3aUMOJCHCTBHE (CymMMma, MPOU3BEICHHUE, OTHOLICHUC)
OoJiee MPOCTHIX MOKa3aTeneu, GopMUPYIOMINX U3ydaeMblil pe3ynbTaT. Hanmpumep,
o01asi cyMMa BBIpYYKH OT peajiv3alliyd MPOAYKLHUHU >KMBOTHOBOJICTBA B LIECJIOM
OyIeT paBHAa CyMMeE BBIPYUYKH OT peanu3aluud MOJIOKa, Msica, SIUI] U TTPOYUX BUIOB
NPOIYKINHU (KaK OCTaTOK OT OOIIEro UTora BeIpyuku). B cBOIO ouepens BbIpydKa
OT pealn3allii MOJIOKA PaBHA MIPOU3BEICHUIO KOJIMYECTBA IMPOJAHHOIO MOJIOKA Ha
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CPESAHIOW IIeHy peanu3anuu | neHtHepa. KonudecTBo MpogaHHOTO MOJIOKA TOXKE
SBJISICTCSI  COCTABHBIM  IOKa3arejeM, KOTOpbIM  pasjaraercsi Ha o00beM
MIPOM3BEICHHOTO MOJIOKA, YMHOKCHHBIM HA JIOJI0 TOBAPHON MPOJIYKIIMH, a 00beM
IIPOM3BEJICHHOTO MOJIOKA MPOM3BEJACHUI0 YHUCICHHOCTH KOPOB Ha HMX CPEIHION
MOJIOYHYIO MPOAYKTUBHOCTD.

[Ipy wucmonbp30BaHWUM TPUEMa PA3JIOKEHUS COCTABHBIX IOKa3aTelei
HEOOXO0JIMMO YMETh COCTABJISITH CXEMBI Pa3IOKEHHSI COCTABHBIX IMOKa3aTeliel C
Y4ETOM UMEIOIICHCS UCXOAHON nHpopMaruu. Tak, mpu pa3aokeHUU yKa3aHHOTO
BBIIIIC MMOKa3aTens 00beMa peaM30BaHHOTO MOJIOKA MCIIOJIB3YIOTCS 3 aOCOIIOTHBIX
MOKa3aTessl, UMCIOIIUXCS TI0 TPYIaM, — 00beM MPOU3BEACHHOTO MOJIOKA, 00beM
IIPOJIAHHOTO MOJIOKA M IUIOLIAJb CEJIbCKOXO3SIMCTBEHHBIX yroaui. Ilpumep ams
NU-MoaenupoBaHus CXEMBI Pa3IOKEHUS 00beMa pealnu3allid MOJIOKA B pacyeTe
Ha 1 (100) ra ceabCKOXO03SIMCTBEHHBIX YIOIHIA:

PeanuzoBaHo MoJIOKa [IpousseneHo Mosoka PeanuzoBano Moiioka
BCETO, IT BCETO, 1T BCETO, 11

= X
[1nomane cenbCcKoxo- IInomane cenbCcKoxo- [IpousBeaeHo MosOKa

3SIUCTBEHHBIX YTOJIMW, TA  3SIUCTBEHHBIX YTOJIMW, TA  BCETO, II

[Ipuemsr paznoxenus npuBoaarcs B [Ipaktuxkyme (3agauu 2.5, 9.5, 11.3, 11.7
U JIp.), a TAK)KC B YYCOHUKE.

3. MHHaexcHbIH aHa/JH3 o00mero o0beMa CJIO0KHBIX SIBJEHHH ¢
HCII0JIb30BaHHEM aJITOPUTMOB MAIIMHHOTO o0yueHHusl. MHorue
pE3YJIbTATHBHBIC TIOKA3aTeIN JICATCIBbHOCTH TIPSANPHUATHA HWMEIOT CIOXKHBIH
XapakTep W OXBATBIBAIOT PsJl PAa3HOPOIHBIX 3JIEMEHTOB — BHJbI TNPOAYKLHUH,
TUTOIIA/IA TIOCEBA PAa3HBIX KYJIBTYD, MOTOJOBbE PA3HBIX BHAOB U TPYII )KHBOTHBIX,
eMeHThl 3aTpar. OOmuii 00BbEeM TaKUX CIOKHBIX SBJICHUM KaKk CTOMMOCTH
BAJIOBOH W  pPCAlM30BAHHOW  TNPOAYKIIMH, BaJOBOH cOOp  TMPOAYKIUHU
PacTeHHMEBOJICTBA, BAJIOBas MPOAYKIHS KUBOTHOBOJICTBA, O0IIast CyMMa 3aTpart 1o
DJIEMEHTAM U T.IL. TIPEJICTABIAIOT COOOM arperaTel  » g,x, WM > Sx, ,TAe ¢ —

YHCIICHHOCTh E€IWHUI] COBOKYMHOCTH (00BEM TPOAYKIIMM WU 3aTpaT pPa3HBIX
BUJIOB), S — IUIOLIAJM MOCEBA KYJIbTYP U NOTOJIOBbE )KMBOTHBIX Pa3HBIX BUJIOB, & X
— TPU3HAKK JTUX eAWHWI] (IleHa WU ce0eCTOMMOCTh €IUWHUIIBI MPOMYKITHH,
YPOXKaNHHOCTb KYJIBTYD, IPOJAYKTUBHOCTb JKUBOTHBIX U T.I1.).

[Ipu pacdere MHAEKCOB cieayeT oOpalaTh BHUMaHHUE Ha COMOCTAaBUMOCTb
CYMMUPYEMBIX TOKa3aTesel, pa3HOPOIHBIC BEIMUYUHBI HEOOXOIUMO TMPUBOIUTH B
COMOCTaBUMBIA BHJ TpH TMOMOIIM KOIPPUIMEHTOB COU3MEpeHHs (LIEH,
cebecrommoct ®u T.0.). Ilpu pacuerax HWHIAEKCOB YHCia €IUHHUI] (00BEeMa
COBOKYITHOCTH) HEOOXOJMMO CJIEIUTh 3a BO3MOXHOCTBIO HENOCPEICTBEHHOTO
CYMMHPOBAHHS YHCIIA €IUHUIl PA3HOPOJHBIX MPOAYKTOB M pecypcoB. B cimyuae
HEBO3MOKHOCTH MPSIMOTO CYMMHUPOBAHHMS, Hanpumep, (U3MYECKOro IMOTr0JIOBbS
pPa3HBIX BHUIOB JKUBOTHBIX, HEOOXOJAMMO TIOMBITATHCS OMPEACIUTh YCIOBHO
HaTypasbHbIC IOKa3aTed YHUCICHHOCTH (YCIOBHOE IOr0JOBbE B IEPEBOJAC Ha



21

B3POCIIBINA KPYITHBIN POTATHIN CKOT, MPOU3BOJCTBO KOPMOB B KOPMOBBIX €TMHHIIAX
WIH NPOJYKTOB MUTAHUS B KaJOPHUAX M T.IL.).

Paznmuuust Mexay rpynmnamMu B o0ImeM o0beMe CIIOKHBIX SBIICHUN, KaK U UX
U3MCHCHHME B JMHAMHUKE, CJICAYET OLECHUBATH MPU MOMOIIM HMHJEKCHOIO METOoja
yTeM pa3JIoKEeHMsI 00Iero MHJaeKca 0o0beMa SIBJICHHUS MEPEMEHHOIO COCTaBa Ha
COCTABIISIFOIITUE €r0 WHACKCH (DPUKCUPOBAHHOTO COCTAaBA: HMHICKC YHCICHHOCTU
eauHHL] (0oO0beMa COBOKYIIHOCTH), HWHJEKC CTPYKTYpbl M CpPEAHUN HHJACKC
Ka4eCTBEHHOTO MPU3HAKA.

[Tpu cpaBHEHUH IO rpyInmaM CpeAHMX YPOBHeH MX MHJCKC pasjaracrcs Ha
JIBa YKa3aHHBIX BBINIE WHIEKCA — CTPYKTYpPhl M CPEIHEro WHIAEKCa MPHU3HAKa.
Paznosxenue nHIEKCOB 0011ero 00beMa CIOKHBIX SBJICHUH U UX CPETHUX YPOBHEH
BEJIETCS TIO0 cXeMaM, puBeAcHHBIM B [IpakTukyme B Temax 7, 11 u ap.

Oco0oe BHMMaHHE B aHAJIM3€ HEOOXOAUMO YACIUTh U3YUYCHUIO PA3IUYUid B
CTPYKTYpE TPOU3BOJICTBA, TOCKOIBKY B PBIHOYHBIX YCJIOBHUSX CTPYKTypa
NPOU3BOJCTBA, 3aTpaTr, JOXOJOB MOXKET OBbICTPO M3MEHSThCS B  LEISIX
MIPUCTIOCOOJICHHS TPOU3BOAUTENICH M TTOTPEeOUTENEH K PHIHOYHOW KOHBIOHKTYPE, a
Takke 00BbEeMaM UMEIOIIMXCS B UX PACHIOPSKEHUU PECYPCOB.

4. MdakTOpHBIE TPYNINHPOBKH IPUMEHSIOTCS JUISl OLEHKH BIUSHHUS Ha
pe3ynbTaTUBHBIC MOKa3aTenu npuduH (pakropos) ux GopmupoBanus. [lockoabKy
Ha pe3yJIbTaTUBHBIC MPHU3HAKA OJHOBPEMEHHO BIIMSIET KOMIUIEKC (PAaKTOPOB, TO
HanOonee S(PPEKTUBHBIM TPHUEMOM SBISETCS KOMOWHAIIMOHHAS TPYMIUPOBKA.
['pynnupoBOYHbIC TPU3HAKH JIUISI HEE OTOMPAIOTCS B MPOLECCE aHAIM3a BapHalluu
(Tabmuma 1 ¢ BappbUPYIOMUMH 110 TMPEATPUITHIM TPU3HAKAMHU) W COTIOCTABICHUS
(GakTOpoB U pe3ysbTaToB 1O rpynmnam. OToOpaHHble IPYNIUPOBOYHbBIE PU3HAKH
HE JIOJDKHBI OBITh (DYHKITMOHAIBHO CBSI3aHBI C HM3yYa€MBIM Pe3yJbTaTUBHBIM
npu3HakoM. Ecnu mocieHUi MMeeT COCTaBHOM XapakTep, TO I'PYIIIHUPOBKY IO
MOKAa3aTessiM, Ha KOTOPBIE OH pasliaracTcsi, MPOBOAUTH He cieayer. Hampumep,
[IPU U3YYCHUH MPou3BOACTBAa MoJjioka Ha 100 ra cenbCKOXO34MCTBEHHBIX YTOIUM,
pPaBHOM TIPOW3BENICHUIO TUIOTHOCTH KOPOB Ha WX YJOW, TPYNIUPOBKY TIO
TUIOTHOCTH M YO0 TIPOBOJUTH HENB3s, WX BIMSHUE HA PE3yJbTaT OIICHUBACTCS
UHICKCHBIM METOJOM M IyTEM pa3JOKECHHUSI YPOBHS M JUCHEPCHH COCTABHBIX
nokasareneii. OtoOpanHbie  (akTOpHBIE TPU3HAKKU  JODKHBI  OBITh, IO
BO3MOJKHOCTH, HE3aBUCHMBIMHM, TPH 3aBUCHUMBIX (DAaKTOpPHBIX IpPU3HAKaX
WHTEPBAJIBI IOATPYIIN B Pa3HBIX TPYIINAX MPHUACTCS IeTaTh HEPABHBIMH.

[To mosydyaeMbIM CTyACHTaAMH UCXOJHBIM JaHHBIM MPU TPYNIUPOBKE JIydIle
MCTIOJIB30BaTh KOPPESIIMOHHO CBS3aHHBIC C Pe3ysbTaTaMu (BBIXOJ BaJOBOW M
TOBApHOM MPOAYKIHUH, YPOKAUHOCTb KYJbTYp, MNPOAYKTHBHOCTh >KMBOTHBIX,
ce0eCcTOMMOCTh TPOMYKIIMH,  PEHTA0eIBbHOCTh) TMOKAa3aTedu OOIUX YCIOBUU
JESATEIILHOCTH MPEANPUATHH — 00eCIIe4eHHOCTH UX pabodeid Cuiloi 1 OCHOBHBIMH
dboHmaMH, MAaTEPHUATBHBIX 3aTpaT HA €AWHUILY IUIOMAJAN B IIEJIOM W TIO BHIAM,
MOKA3aTeIM COCTOSIHMSI  CEJIbCKOXO3SIICTBEHHBIX YroJaui (pacnaxaHHOCTh) U
MCTIOJI30BAHUS TAITHKU 10 TIOCEBHI U T.1I.

MeTonuka TpOBEACHUS KOMOWHAITMOHHOW TPYNIUPOBKH H3ydaeTcs Ha
NpakTUYCCKUX 3aHATUSIX (3amaya 4.2 IlpakThkyma), a OCOOCHHOCTH €€
NPUMEHEHUSI B aHaJW3e¢ MOXXHO BHJIETh Ha mpumepe 3amaun 9.2. B kypcoBom
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MPOEKTE IIeIecO00pa3HO BBIACIATH 2-3 TPYIIHI U, KaK MPaBUJIO, BHYTPU KaKIIOH
U3 HUX — He OoJiee 2 MOArpyIN J0CTaTOYHO O0NBIION YMCICHHOCTH (4-7 eIMHMII).

5. KoppeJsiuMoHHBI aHAJW3 PEKOMEHIYETCS  HCIOIL30BaTh  BO
B3aMMOCBSI3M C KOMOMHAIIMOHHOM TPYHITMPOBKON JUIsl OLICHKHM TECHOTBHI CBSI3H
MEXJly pe3yJIbTaTUBHBIM U (DaKTOPHBIMU NpU3HAKaMU (KO3()(UIIMEHTHI apHOU U
MHOKECTBEHHOW KOPpENSIUA W NETCPMHUHAIIMHN), a TaKKe pacuera W aHaam3a
ko3 punuenToB perpeccuu. Ilockoabky HauOONBIIMI NPAKTUYECKUNH HHTEpEC
NPEICTABIAIOT KOY(DDUIIUEHTHI YUCTOM PErPECCUH, TO TEIeCO00pa3HO MPUMEHSTh
METOJI MHO>KCCTBEHHOM KOPPEJSALHUHU, HCIOJIB3YS NPU3HAKH, W3YYCHHBIC B
KOMOWHAIIMOHHOW TPYNIUPOBKE WU JIpyrue, OTOOpaHHBIE TIPH aHAIHU3e
TUIIOJIOTHYECKOM TpynnupoBku. [Ipy HanM4YUK TECHON CBSI3U MEKIY (PaKTOPHBIMH
npu3HakaMu ¢ Kod(dduimmeHToM TmapHoM Koppemsuwu cBerme  0,7- 0,8
1eJIeCO00Pa3HO  MPUMEHUTh MApHYK KOPPEISIUMI0 W TOJYYUTh  IOJHbBIC
kodbdummenter  perpeccun.  ComepkaHME W METOAMKA  MPOBEICHUS
KOPPEJSILMOHHOr0 aHaJIn3a U3JI0’KEHa B 3a1a4e 9.4.

6. IIporHo3 pe3yIbTaTHBHOTO TIOKA3aTelss B W3Yy4aeMOW COBOKYITHOCTH
PEKOMEHAYETCSI MPOBECTH C HCIOJIb30BAHUEM PE3YJbTATOB KOPPEISALMOHHOIO
aHaJM3a, MOJICTAaBUB B YPaBHCHHE PErPECCHMH 3KOHOMHMYECKH M TEXHOJIOIMYECKH
000CHOBaHHBIE YpPOBHU (DAaKTOPHBIX TPU3HAKOB, JOCTHTHYTHIE B TEPEIOBBIX
PENPUATUSAX.

7. AHAIM3 TeHJEeHIHN B UINTEJIbHBIX psagax auHamMuku.  OOmyro
TEHJCHUMIO Pa3BUTHS M3y4YaeMbIX SBJIICHHUM PEKOMEHIYETCS W3Yy4yaTh MO JaHHBIM
permoHa B 1EJIOM Ha TMpUMepe JABYX B3aUMOCBS3aHHBIX MPHU3HAKOB
(pe3y/bTaTUBHOIO U (PaKTOPHOI'0), CAMOCTOSTEILHO OTOOpaHHbBIX cTyAeHTOM. [Ipn
M3YYCHUH TCHICHIINH 3a TIEpuo] peopMUpoBaHus CETbCKOTO X03siicTBa Poccuu ¢
1991 rona nenecooOpa3HO BBLICISATh Kau€CTBEHHO PAa3JIMYHBIC TPYIIIBI JIET, TO
€CTh TMIPUMEHUTH METOJ] YKPYIMHEeHHs epuo 0B (cM. 3amauy 6.3 [lpaktukyma). B
1991-1993rr. w0 npeoOpa3zoBaHWe OTHOILICHUH COOCTBEHHOCTH M  (opMm
X03MCTBOBaHUS, (POPMUPOBAHNE MHOTOYKJIAJHOTO arapHoro cekropa. B 1994-
1998 rr. ocBamBamuCh PBIHOYHBIE OTHONICHHWS TIPU PE3KO OCIA0ICHHOU
rOCy/IapCTBCHHOM  MOJJEPKKE M PEryJIMPOBAaHMM  CEIbCKOIO  XO3SHCTBA,
paboTaroriero B MOHOIMOJILHOM Cpejie TIPH HECOBEPIICHHON KOHKypeHiuu. [loce
nedonra poccuiickoro pyoss B 1998 roay ¢ 1999 rojga ueHbl Ha HPOIYKIHUIO
CEJIbCKOTO XO3SICTBA CTaM 00Jiee BBICOKUMHU, HO TMPOJIOIDKAIOCH COKPAIICHUE
o0beMa HCMOJB3YEMBIX PpECYpCOB, COXpPAHsUICA JMUCIApUTET LEH, pocia
KPEAUTOPCKAsh 3aJ0/DKEHHOCTh, yCHIWiach uX auddepeHnuanus 1Mo YpOBHIO
Pa3BUTHs SKOHOMHMKHU M CTEICHH MPUCIIOCOOICHHOCTH K PHIHOYHBIM YCIOBUsAM. B
2006-2007 rr. cram pealm30BaThCS TMPUOPUTETHHIM HAIMOHAIBHBIA TPOEKT
«Passutue AIIK», a 3ateM u «l'ocyaapcTBeHHast mporpaMmma pa3BUTHS CEJIBCKOTO
XO3SIICTBA U PETYJIUPOBAHUS PHIHKOB CEIBCKOXO3SIMCTBEHHON MPOIYKIIUU, CHIPHS
1 11poioBosibCTBUsA Ha 2008 — 2012 roasi», 4To cOo371a10 OJAronpUsTHBIC YCIOBUS
JUISL Pa3BUTHSI OTEUECTBEHHOTO TMPOM3BOJACTBA M pocta mHBecTuimii B AlIK.
Hy’XHO y4YWTHIBaTh W BIHUSHHUE MHPOBOTO (DMHAHCOBO-DKOHOMHYECKOTO KPH3HCA,
Hayasuierocss B 2008 r. B 2013 roay Hayanace peanusauus «l'ocyaapcTBEeHHOM
nporpamMma pa3BUTHS  CEIBCKOTO XO3SHCTBA W PETYIUPOBAHHS  PBIHKOB
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CEITbCKOXO3SMCTBEHHOW MPOMYKIIUH, CHIPhS M MPOaoBOJbCTBUS Ha 2013 — 2020
rofbl», TNOCICAHUNA TEepUOJ XapaKTEepU3yeTcs TakKe BBEICHHBIM Poccueit
IPOJOBOJIBCTBEHHBIM 3MOapro B ycioBusax BcTymieHus B BTO (B 2012 r.) u
NONBITKAMM  PELICHUs NpOoOJIEMbl HMMIIOPTO3aMELICHUSI POJIOBOJIBCTBEHHBIX
TOBapoB. BHYTpH 3THUX 0JIHOPO/HBIX MEPHUOJIOB TEHACHIIMS MOXET ObITh BBISIBJICHA
MyTeM MOCTPOSHUS TPEHIOB METOJOM HAWMEHBINUX KBAJAPAaTOB WIH JIPYTUMU
npueMaMu, paccMoTpeHHbIMU B Teme 6 Ilpaktukyma. [lo mpusnakam, crabo
MIOJIBEPKEHHBIM BIIUSTHUIO KPU3UCOB, BRIPABHUBAHNE MOYKET OBITH TIPOBENICHO U 32
BECh MEPHO/I.

KoppensimoHHO-perpecCHOHHBIA aHaIN3, BEIPABHUBAHUE PSIOB THHAMUKH,
pa3paboTKy NPOrHO30B CIEAYET MPOBOAUTH C YYETOM 3HAHUH, MONYYEHHBIX MPH
U3YYCHUH Kypca « JKOHOMETPUKI.

4.4.2.5 IlpumepHbIe NPOrpaMMbl CTATUCTHKO-I9KOHOMHYECKOT0 aHAJIH3A
NPH KYPCOBOM NPOEKTHPOBAHUH 10 TeMaM

Tema 1 L{u¢gpoBbie TEXHOJIOIMH B CTATHCTHKO-3KOHOMHYECKOM aHAJIH3e
NMPOU3BOICTBA MPOAYKIIUH PACTEHNEBOICTBA MO rpyIie npeanpusTHii
IlepBbIii 3TN
1. Pa3zpabGorka WMU-anroputmMoB pacyera 5-6 KIIOUYEBBIX IOKa3aTeseH

pPacTEeHUEBOACTBA IS PACKPBITUS TEMBI TIPOeKTa mokazareneil (Beixon BamoBoi
NpoAyKUMH pacteHueBoactBa Ha 100 ra wim Ha ogHOro paboOTHHUKA
(pandas/numpy), peHTadenbHOCTh peanmm3anuu (profit margin = revenue/costs),
YHCJICHHOCTh pPabOTHUKOB M MarepuanbHble 3artpatel Ha 100 ra (groupby
aggregation), ypoaifHOCTh OCHOBHOM KYJIbTYPHI, KOXD(DHUIIMEHT pacnmaxaHHOCTH,
yaenbHbId Bec nmoceBoB (ML feature engineering), CTOUMOCTh BaJI0OBOM MPOAYKIIUH
U T.I).

Bnauane no kasicoomy npednpusimuio Onpeoeiums CmMouMocms 6an060l
NPOOYKYUU pACMeHUe8o0Cmed 6 MeKyWUux yeHax Kak cymmy 3ampam no
pacmeHuesooOCmey 6 Ueiom, CYMMY Hpudwbliu om pearusayuu npooOyKyuu
pacmenuesoocmea, a maxkxice cyocuoutl Ha nPoOYKYuro pacmeHuesoocmaa.

2. CocraButh Tabmumy |, M3y4uTh BapWAIlUI0 U B3aUMOCBSA3U MPHU3HAKOB
Mexay coboi. Ilo 1-2 Hambosiece BaKHBIM MOKa3aTeNsIM pacCUUTATh MTOKA3aTEIU
BapuaIuu 1 omuOKu BeIOOpKU (ML-aHanu3 Bapuaruu U KOPPEIAIINiA).

3. OtoOparh rpynnmupoBOYHbBIN NMPU3HAK (IPU3HAKH) U BBIJCTUTH TUITUYECKHE
rpynnsl npeanpusTuii. Mcnons3yembie anroput™Mbl: Recursive Feature Elimination
(RFE) + K-means++ (silhouette score).

4. TlpoBecTn CBOJKY MaHHBIX TO BBIJICIICHHBIM TPYyMNIaM U B IEJIOM TIO
COBOKYMHOCTH. ABTOMAaTH3MpPOBAaHHAs CBOJIKA IO KJACTEpaM OCYILECTBIACTCS C
ucronb3oBanueM pandas.groupby() + Plotly Express qis Buzyanu3amuu CBOJTHBIX
[OKa3aTeleH.

Bropoi 3Tan

M3yuuTh 0 TUIMYECKUM IpyInaM nyTteMm nposeaeHus M -ananusza THnoBeIX
IpyNI pacTeHUEBOICTBA:

1. YpoBHM pe3yIbTaTUBHBIX MMOKA3aTENEH IEATeTLHOCTH PACTEHUEBOICTBA:
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- BBIXOJI BaJIOBOW MPOIYKIIMU pacTeHHeBOcTBAa B pacuere Ha | mmul00 ra c.-x.
yroaui u namnu (Scatter Plot + Violin Plot);

- BBIXOJ TPOIYKIIMU OCHOBHBIX KYJBTYp IOJEBOJACTBA (3€PHOBBIC, KapTO(hes,
OBOILM, CaxapHas CBEKJA, MOJCOJIHEYHUK) B HATypaJlbHOM M CTOUMOCTHOM
BbIpaxeHuu Ha 1 (100) ra mamHu U nmoceBoB. BanoBol cOOp KyJbTYp B KaKJIOU
rpynme OIEHUTh MO CPEJIHUM IIEHaM pean3allii €IWHUIIB TPOAYKIIUU 10 BCEH
COBOKYMHOCTHU. JIJI1 OLIGHKM pa3IMyuii MEXIy TpyNnramMH HCIONb30BaTh NPHEM
pa3oKeHUs cOCTaBHBIX Moka3ateneit (SHAP) u nHaAeKCHBIM MeTOo1 aHanmu3a (TemMa
7 TlpakThkyma), a TakKe IHpHEeMbl TrpadUyecKOro H300paKeHUs YpPOBHSA W
CTPYKTYPBI TTIOKa3aTeNICH M0 TPyTam;

- BBIXOJ1 3€pHA WJIM JIPYyrOro BHJa MPOAYKIIMM B HaTypaJbHOM BbIpaXCHUH Ha | ra
MANTHH, POBECTHU PA3JIOKEHUE ITOTO COCTABHOTO MOKA3aTES,

- BBIXO/Jl PEAJIM30BAHHON MPOIYKIMH PACTCHUEBOJICTBA (BBIPYUYKH) Ha 1 ra maurHu
B IIEJIOM U IO BHWJaM TPOAYKIUU (BKJIIOYAs MPOYME BHUIBI, OMpPEICIseMbIe KaK
OCTATOK 3a BBIYECTOM JAHHBIX 110 OCHOBHBIM IPOJYKTaM).

2. CTpyKTypy CEITbCKOXO3SIICTBEHHBIX YTOIMI, MCIIOIH30BAHUE TANTHU TIOT
[IOCEBbI, CTPYKTYpPY MOCEBHBIX IUIOMIAACH, 00bEM U CTPYKTYpPY pEalu30BaHHOU
NPOAYKIMU pacTeHueBoJcTBa. OILICHUTh pas3auyMs MEXKIy TIpynnaMud B
CHEIUANN3allid TTPOU3BOJICTBA, HCIIONB3Ysl TAKXKE IMOKA3aTeld YIAEIbHOTO Beca
PacCTCHUEBOJICTBA B peajiM3allud BCEH MPOAYKLUMHU celbckoro xossicrsa u ['MC-
su3yanusanuio (Folium/Leaflet).

3. Pa3mepsl W ypOBEHb KOHIICHTpAallMM TMPOMU3BOJACTBA B  LIEJIOM,
pPacTEeHUEBOACTBA W OCHOBHBIX KYJBTYp C UCHONIb30BaHueM ML-Mozaenei
KOHLICHTPALIMU [IPOU3BO/ICTBA.

4. VYpoBeHb HWHTEHCHU(DUKAIIMU CENBCKOTO Xxo3sicTBa B 1enom (Feature
Importance), nHTeHCU(PUKAIMK PACTEHUEBOJCTBA U OJJHOM U3 OCHOBHBIX KYJBTYP
(o0ecrie4eHHOCTh OCHOBHBIMU CpEACTBAMU W pabouell CUJIOW HAa CIUHHILY
IUIOLIAAM, CyMMa 3aTpaT B PACTEHHMEBOJICTBE BCEro M IO BUJAM Ha CIAMHMILY
TUTOMIAM, 3aTpaThl Ha | Ta TMOceBa OCHOBHOW KYNBTYpPHI), @ TAaKKe 3aTpaThl Ha
KOpMa B >KHBOTHOBOJICTBE, MOTPEOJIAIONIEM 3HAYUTEIBHYI) YacTh MPOIYKIIUU
pacTEeHUEBO/CTBA.

5. YpoBeHb 3KOHOMHYECKOU dP(HEKTUBHOCTH U €€ CBSI3h C pPe3yJIbTaTUBHBIMU
¥ (paKTOPHBIMH MMOKA3ATEISIMU PACTEHUEBO/ICTBA!

-BaJIOBOU JIOXOJ] MU Macca MPUOBUIM PAaCTECHUEBOICTBA HA €IUHUITY 3eMEIIbHON
miomaau (Time Series Forecasting — Prophet);

- peHTa0eNnbHOCTh peaTu3allid TMPOAYKIIMH PACTEHUEBOJCTBA U OCHOBHBIX
KyJIbTYDp,

- CBSI3b PEHTAOCIBHOCTU C I[EHAMHU peaTu3alii U TMOJHOU ce0eCTOMMOCTHIO
ocHoBHOM KynbTypbl (Causal ML (DoubleML)); npupocT Macchl NpuObUIH 3a CUeT
IIeH ¥ ce0eCTOMMOCTH;

-ce0eCTOMMOCTh MPOU3BO/ICTBA CIUHUIIBI TPOIYKIIMA OCHOBHOM KYJIBTYPBI.

6. YpOBEeHb KPETUTOPCKOU M MEOMTOPCKON 3a0JIKEHHOCTH MPEANPUATHIA B
pacuete Ha 1 (100) ra 3emMenbHON TIIOMIAAN U TI0 OTHOIICHHUIO K OOIIEH BBIPYUKE
oT peanu3auuu npoaykuuu U yeayr (Financial Ratios Dashboard).
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7. YpoBenb 10-15 ocHOBHBIX TOKazaTened COCTOSHHUS U IH(PEKTUBHOCTH
pacTeHueBOACTBa 3a 0A3MCHBIN 0/l U UX U3MEHEHUE B OTYCTHOM TOJY.

8. Orobpate 1-2 Hambomee CYMIECTBEHHBIX (DAKTOPHBIX MPHU3HAKA,
XapaKTEepU3YIOIIMX YPOBEHb MHTCHCUBHOCTH IPOU3BOACTBA  (YMCICHHOCTH
paboTtHukoB B pacuere Ha 100 ra c.-X. yrojauii, nmpou3BOJCTBEHHbIC 3aTpaThl B
pacrenueBojactBe Ha 1(100) ra c.-X. yroauwii B I€JIOM HJIM BKHEWUIINX BHJIOB
(cemeHa, ynoOpeHus, roprouee, aMopTH3alLIKs), pacrnaxaHHoOCTb
CENbCKOXO3SIMCTBEHHBIX YTOAUM, CTEMEHb MCIOJIb30BAHMS MAIIHU MO/ MOCEBBI U
T.I1.) ¥ IPOBECTH 110 HUM (PAKTOPHYIO KOMOMHAIIMOHHYIO IPYIITHPOBKY.

9. Jlns OIEHKM CTeneHW BIUSHUSA (AKTOPOB HA BBIXOJ MPOAYKIIUU
PaCcTEHHUEBOJICTBA C CAMHHUIIBI 3¢MEIBbHOM IUIOIIAAH WIIH YPOKANHOCTH OT/ACIbHOU
KyJIbTYpbl HCIOJB30BATh KOPPENSIMOHHO — PErpecCUOHHbIN aHanmu3. [[ns
BBISIBJICHUS pe3epBOB pocTa 3((HEKTUBHOCTU IPOBECTH 10 YPAaBHEHHUIO CBS3H
IPOTHO3HBIM pacyeT OKUIAEMOT0 3HAYCHUSI PEe3yJbTATHBHOTO MPHU3HAKA TMPHU
3aJlaHHBIX BEJIMYMHAX (DAKTOPHBIX TPU3HAKOB, JIOCTHTHYTBIX B IEPEI0BBIX
XO3SIUCTBAX.

10. Ananu3 TEHACHUMU H3MCHEHUs 2 B3aUMOCBS3aHHBIX [OKa3aTeseu
MPOBECTH B IIEJIOM IO PEruoHy wiu paiony 3a 10-12 net. Prophet + LSTM nns 2
B3aUMOCBsI3aHHBIX moka3atenei (Plotly candlestick).

Tema 2 lludpoBble MeTOIbI AHAIU3A U OLeHKHU 3PPEeKTUBHOCTH
NPOU3BOACTBA NPOJAYKIUH }KHBOTHOBO/ACTBA
IlepBbiii 3TaN

1. Pazpaborka WMU-anropurmMoB pacuera 5-6 KIHOYEBBIX TOKa3aTeseH
YKUBOTHOBOJICTBA (BBIXOJ BayioBoil mpoaykmuu Ha 100 ra/l yclioBHYIO TOIOBY
(pandas/numpy), peHtabenbHOCTh peanm3zanuu (profit margin = revenue/costs),
YUCIICHHOCTh paboTHUKOB/3aTpatel Ha 100 ra/ronoBy (groupby aggregation),
NPOAYKTUBHOCTD (Haxoi/mpuBec, ML feature engineering), CTpykTypa IoroJjoBbs,
JIOJIS1 TOBAPHOM MPOTYKITUH ).

Buauane no xascoomy npeonpusmuio onpeoeiums CMOUMOCHb BAN0BOU
NPOOYKYUU  IHCUBOMHOBOOCMBA 6 MEKYWUX YEeHAX Kak CYyMMYy 3ampam no
AHCUBOMHOBOOCIBY 8 UYENIOM, CYMMY HpUObLIU Om peanuzayuu npooyKyuu
AHCUBOMHOBOOCMEA, A MAKIHCE CYOCUOUL HA NPOOYKYUIO IHCUBOMHOBOOCTEA.

2. CocraButh Tabnuiy 1, U3yduTh Bapuamuioo W B3auMocBs3u (ML-anamus
Bapuauuu/koppessinuit). I1o 1-2 nmokazarensm paccuuTaTh 1OKa3aTeau BapHalluu U
OITHOKH BEIOOPKH.

3. OTo0Opath rpynnUupOBOYHBIN MPHU3HAK (MPU3HAKKA) U BBIACIUTH TUIIMYCCKUE
rpynmnsl npeanpusataii (RFE + K-means++, silhouette score).

4. [IpoBecTH aBTOMaTU3UPOBAHHYIO CBOJKY J@HHBIX MO BBIJCJICHHBIM I'PYIIIaM
U B 1IeJI0M 110 COBOKYTHOCTH (pandas.groupby() + Plotly Express).

Bropoii 3Tan
M3y4nTh MO TUIUYECKUM TpyTinaM Ha ocHoBe MM -ananusa:
1. YpoBHU pe3ybTaTUBHBIX MMOKA3ATECH NEATEIBHOCTH JKUBOTHOBOICTBA:
- BBIXOJl BaJIOBOM NPOAYKILMHU >XKUBOTHOBOACTBa B pacyere Ha 1 (100) ra c.-x.
YTOJIHH;
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BBIXOJI TIPOAYKIIMM OCHOBHBIX BHJIOB M TPYMI XHBOTHBIX (MOJIOYHOTO CTaja,
MOJIOJIHSIKA ~ KPYIHOTO  pOraToro CKoTa M  OTKOPMOYHOIO  IOT'0JIOBBS,
CBHHOBO/ICTBA, NMTHUIICBOJICTBA) B HATYPAJIbHOM M CTOMMOCTHOM BBIPAKCHUU Ha
100 ra c.-x. yroguit u 1 ycinoBHyto rojioBy (Scatter + Violin Plot). Banosyro
NPOAYKIMIO JKMBOTHOBOJICTBA OLICHUTH B KaXJIOH TIpyIIe M0 CpPeIHUM LEeHaM
peain3aiuy eIUHUIBI TPOAYKIIMU 110 BCEi COBOKYMHOCTH. [Ipu cpaBHEHHH TPy
UCIIOJIb30BaTh MPHEM PA3JIOKEHHUsI COCTABHBIX MOKa3aTeslell U MHJECKCHBI METOJ
aHamm3a (tema 7 IlpakTukyma), a Takke MpHEMbl rpaguuecKkoro u300paskeHUs
YPOBHS ¥ CTPYKTYPBI IMOKA3aTEJCH 110 rpyrnam;

BBIXOJT MOJIOKA WJIM JIPYTOTO BUAA MPOAYKIIMUA B HATYpalIbHOM BhIpakeHuu Ha 100
ra, IPOBECTH Pa3JI0KEHUE 3TOI'0 COCTABHOT'O IMOKa3aTelIs;

-BBIXO/T PEaIM30BaHHOM MPOAYKIIUU )KUBOTHOBOACTBA (BhIpyukHu) Ha 100 ra c.-x. B
LEJIOM W IO BHJAM MPOJYKUMHU (BKJIKOYAs IMPOYUE BHJIbI, ONpeJeisieMble Kak
OCTaTOK 3@ BBIUECTOM JAHHBIX 10 OCHOBHBIM MPOIYKTaM).

2. CTpyKTypy HpPOHU3BEICHHOW MNPOJYKUHUU B CTOMMOCTHOM BBIPAKCHUH,
CTPYKTYpPY YCJIOBHOTO TIOTOJIOBbSI W CTPYKTYPY PpEaTu30BaHHOW TMPOAYKIIMU
’KMBOTHOBOJCTBA. OUECHUTHh pa3iuyus MEXJIy TpylraMd B ClEUUAATH3ALUH
NPOU3BOCTBA, UCIIOJB3YS TAK)XKE MOKA3aTEeIM yAEJIbHOr0 Beca )KMBOTHOBOJICTBA B
peann3aiuu Beel MPOAYKIIMK CEIbCKOTO XO35SHCTBA.

3. Pa3Mepsl W ypOBEHb KOHIECHTpAalMH [POM3BOJCTBA B  IICJIOM,
KUBOTHOBOJICTBA W OCHOBHBIX BHJ0B JKMBOTHBIX (Quantile Regression -+
DBSCAN).

4. YpoBeHb WHTCHCU(DUKAIMH CEIbCKOXO3SHUCTBEHHOTO TPOU3BOJCTBA
(Feature Importance XGBoost) B 1eioM, HHTEHCH(PUKALIUA KHUBOTHOBOJICTBA M
OJTHOTO M3 OCHOBHBIX BHIOB KHBOTHBIX (00ECIIEUEHHOCTh OCHOBHBIMHU CPEICTBAMU
1 paboyeil cuiIoi Ha eAMHUILY TUIOIIAN, CyMMa 3aTpaT B )KUBOTHOBOJICTBE BCEIO U
MO0 BUJAM HA CIUHMILY IUIOMIaau (KopMma, COAEpKaHHEe OCHOBHBIX CPEJCTB,
amMopTH3alus), 3arpaThl Ha | TOJOBY OCHOBHOTO BHUJA XUBOTHBIX), a TaKXe
3aTpaThl HA CAMHUIY IUIOMIAAd B PACTCHHEBOJCTBE, OOCCICUMBAIOIIEM
’KMBOTHOBOJICTBO KOPMaMH COOCTBEHHOTO MTPOU3BOICTBA.

5. YpoBeHb 3KOHOMHYECKON 3(D(PEKTUBHOCTU U €€ CBSI3b C PE3yJIbTaTUBHBIMU
¥ (paKTOPHBIMH MTOKA3ATEISIMHU JKUBOTHOBOICTBA:

-BaJIOBOM J10X0]1 M Macca MpUOBLIN KUBOTHOBOJICTBA HAa €MHUILY 3eMEJIbHOM
TUTOIIIATH;

- peHTalbenbHOCTh pealu3aldyd NPOAYKIMH >XUBOTHOBOACTBA B IIEJIOM H
ocHOBHBIX ee Bu10B (Causal ML DoubleML);

- CBSI3b PEHTA0CNILHOCTH C IICHAMM peaju3alliy U IMOJIHOM ceOeCTOMMOCTBIO
OCHOBHOTO BHJAa MPOJYKIIUH, CTENCHb BIUSHUS 1IEH M CeOECTOMMOCTH Ha
pa3nuuusi B Macce npuObUIH;

- ce0ECTOMMOCTD MTPOU3BO/ICTBA CAMHHUIIBI MPOTYKIIMH OCHOBHOTO BHJIA.

6.YpoBeHb KPEIUTOPCKON M ACOMTOPCKON 3aJI0JDKEHHOCTH TNMPEANPUATHI B
pacueTe Ha | ra 3eMENBbHON TUIONMIATU M MO OTHOMICHHIO K OOINEH BBIPYYKE OT
peanu3anuu npoaykuuu u ycayr (Financial Ratios Dashboard).
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7. YpoBenb 10-15 ocHOBHBIX TOKa3aTeneil COCTOSHHS U POEKTUBHOCTH
’KMBOTHOBOJICTBAa 3@ Oa3MCHBI TOJ M HMX HM3MEHEHHUE B OTYETHOM TOMdY
(ARIMA/Prophet).

8. OrtoOpare 1-2 Haubonee CyIIECTBEHHBIX (AKTOPHBIX IPU3HAKa,
XapaKTepU3YIOIIMX  YPOBEHb  WHTCHCUBHOCTH  BEACHUS  >KMBOTHOBOJCTBA
(uucneHHOCTh paboTHUKOB B pacyere Ha 100 ra c.-x. yroauii, MpoOu3BOJICTBEHHBIC
3aTpaTbl B KMBOTHOBOJICTBE (B LICJIOM WJIM BaxkHeHiux BuaoB) Ha 100 ra wau
YCIIOBHYIO TOJIOBY, KOHIIEHTpPAIIHS TOTOJOBBS HA MPEANPHUSATHU, PACTIaXaHHOCTh
CEJIbCKOXO3SIICTBEHHBIX YTOUi U T.JI.) U TNPOBECTH MO HUM (PaKTOPHYIO
KOMOWHAIMOHHYIO TPYTIITHPOBKY.

9. Jlns OUEHKM CTeneHu BIMAHUA (HAKTOPOB Ha BBIXOA MNPOIYKIHH
>KHBOTHOBOJICTBA C CJAMHHIIBI 3€MEIHHOUN TUIOMIAAN WIH TMPOTYKTUBHOCTH OJHOTO
U3 BUJOB JKMBOTHBIX HCIOJIb30BaTh KOPPEISAIMOHHO-PETPECCUOHHBIA aHAJIN3
(XGBoost + SHAP). Jlns BBISBICHHS PE3EPBOB poOCTa TIPOU3BOJCTBA U
NOBBILICHUS €ro 3(P(PEKTUBHOCTH MPOBECTH MO YPABHEHUIO CBS3M MPOrHO3HBIN
pacyeTr OKHIaeMOTO 3HAUEHUS PE3yJbTAaTHBHOTO TPU3HAKA TIPH 3aJIaHHBIX
BEIIMYMHAX (PAKTOPHBIX MPHU3HAKOB, JOCTUTHYTBIX B IEPEJIOBBIX XO3siCTBax
(What-if nepe1oBbIX X035HCTB).

10. AHamm3 TEHACHIIMA W3MEHEHUS 2 B3aMMOCBS3aHHBIX TOKa3aTeleH
IpOBECTH B 11eJIoM 110 perrony 3a 10-12 net (Prophet + LSTM, Plotly candlestick).

Tema 3 CraTucTHYeCKasl OLEHKA KPEAUTOCIIOCOOHOCTH
ceJibX03TOBaponpousBoauTesei (Ha npumepe AO «PocceibXx030aHK»)

[lepBblii 3TN

1. Pa3zpabotka WU-anropuTmMoB pacudera 5-6 KIIOUEBBIX TMOKa3aTelei
KPEAUTOCTIOCOOHOCTH (KO3 PUIMEHT TeKyIlel JHMKBUAHOCTH (current ratio =
assets/liabilities,  pandas/numpy), koddPHUIIUEHT  TOKPHITUS  TPOIECHTOB
(interest coverage), peHtabenbHOoCTh akTHBOB (ROA), 1onromas Harpyska
(debt/EBITDA), Kod(pdurment aBTOHOMMUHU, MOKPBITHE BBIPYYKH
(revenue/EBITDA, groupby aggregation), BeposTHOCTh aedonra (ML feature
engineering)). Brauane 1o kaxaoMmMy MNpEeANpHUSITHIO ONPEeACIUuTh OOILYIO
KPEIUTHYIO HArpy3Ky = KpaTKOCPOUHbIE + JIOATOCPOYHBIE OO0sA3aTEIbCTBA +
pe3epBbl 1101 00ECIEHEHHE.

2. CoctaButh Tabmuity 1, U3yduTh Bapuanuio W B3auMocBs3u (ML-anamms
Bapuanuu/koppessiumii). [To 1-2 mokazaressiM paccuuTaTh MoKa3aTeu BapHaluu 1
OITHOKH BEIOOPKH.

3. Orobparp rpynnupoBounsli npusHak (RFE +  K-means++,
silhouette score).

4. ABTOMaTM3MpOBaHHas CBOJKa no kiacrepam (pandas.groupby() + Plotly
Express).

Bropoii 3Ttan

1. U3yunTh mo THNIMYECKUM rpynmaM Ha ocHoBe MU -ananusa:

YpoBHU  (PUHAHCOBOM  yCTOMUMBOCTH: KOIPDUIMEHTHI  JTUKBUIHOCTU
(Texyimas/ObicTpas JUKBUAHOCTB) (Scatter + Violin Plot); moka3arenu mokpbuITHS
obszarenscTB  (Interest Coverage Ratio, Debt Service Coverage) (SHAP
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pasnokeHne + WHACKCHBIA wmeton, Tema 7 Ilpaktukyma); wodddummeHt
aBTOHOMMM  —  PErpPECCHOHHAsl  JCKOMIIO3ULMSA;  KPEAUTHBIH  PEUTHHT
Poccenpxo30anka (aBTOpegressive MOJICTN ).

2. [Ilpoananu3upoBaTh CTPYKTypy ©OanaHca (ITacCCUBOB M  aKTHUBOB).
Crnenmanu3anus kpeautHoro mnoptdens (yaeabHblii Bec ¢/X kpeautoB) + I'MC-
Bu3yanu3anus peruoHoB (Folium/Leaflet).

3. U3yuuth pa3Mepsl U YypOBEHb KOHIICHTPAIMU KPEAUTHOTO PpHCKa
Poccenbxo30anka B 11€JI0M, 110 BHAaM X034HCTB M npoaykTam (Quantile Regression
+ DBSCAN xactepusanus).

4. TlpoananusupoBaTh YypoBeHb (uHaHcoBoM ycronuuBocTH (Feature
Importance  XGBoost): 00ecredeHHOCT COOCTBEHHBIMH  CpPEACTBAMH U
00OpOTHBIMU aKTHBaMH, CTPYKTypa o0s3arenbcTB mnepen Poccenbxo30aHKoM
(KpaTko- W JOJTOCPOYHBIC KPEIUTHI), PE3CpPBBI TMOJ KPEIUTHBIC MOTEPH,
KO3 PUIMEHT MOKPBITUS POCPOUCHHOM 3a/10KEHHOCTH.

5. YpoBeHb IKOHOMHUYECKOW HPHEKTUBHOCTH U €€ CBSI3b C KPESAUTHBIMH
puckamu: ROA, ROE, EBITDA na 3aemuble cpeactBa Poccenbxo3banka (Prophet
forecasting); penrtabenbHocTh mpopax (Causal ML  DoubleML); cBs3b
PCHTA0CIBHOCTH C JIMKBUIHOCTHIO/IONITOBOM HArpy3KoW IO KpeauTaMm OaHKa,
NpUPOCT NPHOBUIM 3a CYET ONTUMHU3ALUU CTPYKTYpPhl 3a€MHBIX CpE/ICTB;
CPEIHEB3BEeIIICHHAS! CTOUMOCTh KpeaUuTOB Poccenbxo30anka.

6. M3yuuTh ypOBEHb KpPEIUTOPCKOM M JIEOMTOPCKOM 3aJ0/DKEHHOCTH U
npocpoukn Tmiepea Poccenpxoszbankom B pacuete Ha 1 (100) ra 3emenpHOU
IUIOIIAIM M MO OTHOUICHMIO K BbIpy4Ke OT peanmsanuu npoxaykuuu (Financial
Ratios Dashboard).

7.  IlpoanamusupoBatb  ypoBeHb  10-15  OCHOBHBIX  mOKa3aTelcH
KPEIUTOCTIOCOOHOCTH 3a Oa3HMCHBIM TOJ U MX M3MCHCHHE B OTUETHOM TOMAY IO
nanHbIM Poccenbxo3banka (ARIMA/Prophet monenupoBanmue).

8. OroOparp 1-2 wHambojee CyIMECTBEHHBIX (PAKTOPHBIX IPHU3HAKA
UHTCHCUBHOCTH KPEAUTHOTO UCTIOJIB30BAHUS (YMCIICHHOCTh
paboTHIKOB/OOOPOTHBIE aKTHBBI Ha KpeauT | MiH pyO., NMPOMU3BOJICTBEHHBIC
3aTpaThl  HA  KPEAWTHBIE  cpeacTBa  Poccenbxo30anka,  kod(dduiment
00opayrBaeMoOCTH neOUTOPKH, CTPYKTypa KPEJIUTHOTrO noptdens
(GradientBoostingClassifier).

9. Jlns OueHKM CTEeneHu BIUSHUS (PAKTOPOB Ha KPEIUTOCIOCOOHOCTD
HCITOJIb30BaTh KOPpEIAUOHHO-perpeccuonnbii ananu3 (XGBoost + SHAP). s
BBISIBJICHUSI PE3€PBOB POCTA KPEJAUTHOTO PEUTHUHIA MPOBECTH 110 YPABHEHUIO CBSI3U
NPOTHO3HBIM pacyeT OXKUAAEMOTO 3HAUCHHUs TPH MapaMeTpax MepeI0BhIX
3aeMIMKoB Poccenbxo3ztanka (What-if ananmus).

10. AnHanu3 TEHIACHIMH W3MEHCHHUS 2 B3aUMOCBSI3aHHBIX ITOKA3aTENICH
KPEAUTOCTIOCOOHOCTH (JIMKBUJIHOCTh + peHTa0EIbHOCTh) MPOBECTH B LEJIOM 10
pernony obcmyxkuBanus Poccenpxo3z0anka 3a 10-12 net (Prophet + LSTM, Plotly
candlestick).
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Tema 4 CratucTu4eckasi oneHKa GUHAHCOBOI0 MOJIOKEHUSA
CeJIbCKOXO03HCTBEHHBIX opranusaunuii (Ha npumepe AO «Pocceibxo30aHk»).

IHepBbiii 3TaN

1. Paspaborka WMHU-anroputMoB pacuyera 5-6 KIHOUEBBIX I[OKa3aTelicH
(DPMHAHCOBOIO TMOJIOKEHHUS CeNbX030praHu3anuii  (ko3pduuueHt QGuHaHCOBOM
ycrounBocti  financial stability = equity/total assets (pandas/numpy),
ko3 puLHMeHT MaHEBPECHHOCTH own_funds mobility, peHTabeIbHOCTD
cooctBenHoro kamurtanma ROE = net profit/equity, obopaunBaeMOCTh aKTHBOB
asset turnover = revenue/total assets, ko3¢ duiMeHT (UHAHCOBOI'O JICBEPHIKA
leverage ratio, kodduMeHT TOKPHITUS 3amacoB (groupby aggregation), Altman
Z-score OankporctBa (ML feature engineering)). BHauane mno kaxmaomy
NPEINPUITHIO OTIPEACTUTh (PUHAHCOBYIO YCTOMYHUBOCTh = COOCTBEHHBIN KamUTAall
+ HeJICHeXKHbIEe aKTUBBI + pe3epBbl Poccenbxo30anka.

2. CocraButh Tabmuily 1, M3y4WTh BapUAIIMIO U B3aUMOCBSI3U (PUHAHCOBBIX
puckoB (ML-ananu3 Bapuanmu M koppeisiumid). ITo 1-2 Hambonee Ba)KHBIM
noka3aTesisaM (YyCTOWYHBOCTD, PEHTA0CIbHOCT) PACCUNTATH TOKA3aTE/IA BapUAIlUH
(0, ko3 dunmenT Bapuaumn) u oumOku Be1OOpku (Bootstrap).

3. OToOpaTh rpynnupoBOYHBIN NMpU3HAK GpuHAHCOBOTO cocTostHUsA (Recursive
Feature Elimination RFE + K-means++, silhouette score s BbIIEICHHUS TPYIIII:
YCTONYMBBIE, PUCKOBAHHBIE U KPUTHYECKHUE).

4. TlpoBecTH aBTOMATU3MPOBAHHYIO CBOJIKY JAHHBIX IO BBIJICICHHBIM
rpynnaM  (UHAHCOBOTO  COCTOSIHMSI M B IEJIOM IO  COBOKYITHOCTH
cenpxo3opranm3anuii  (pandas.groupby() + Plotly Express ams Busyanusanuu
CBOJIHBIX ITOKAa3aTeJIei).

Bropoi 3Tan

1. U3yuuTh 110 TUIOBBIM Ipynnam (puHaHcoBoro coctosuus M-ananuzom:

VpoBHu (HUHAHCOBOW YCTOWYMBOCTH CEIbXO30pTaHH3AIMil: KOIPDUITUCHT
(MHAHCOBOM HE3aBUCHMMOCTH M MaHeBpeHHocTH (Scatter Plot + Violin Plot);
nokazatelin obopaunBaeMoCcTH akTUBOB u kamurtana (SHAP paznoxenue +
WHJICKCHBIH MeToNa aHanm3a, Ttema 7 [lpakTukyma); KOd(h(GUIUEHT MOKPHITHS
0053aTeIbCTB — PErpecCUOHHAsl JACKOMIIO3MIIMA (aBTOpegressive MOJeNn
ARIMA).

2. M3yuuth cTpykTypy OanaHca (IMacCMBOB M aKTHBOB OpraHW3allMii),
cnenuanu3annio (yIeIbHBI BeC PpACTCHHUEBOJCTBA W SKMBOTHOBOJCTBA) C
ucnosibzoBanueM I'MC-susyanuzanuu (Folium/Leaflet).

3. Pa3Mepsl u ypOBEHb KOHIICHTPAIMM (UHAHCOBBIX PHCKOB B IIEJIOM, IO
BUAaM xo03sicTB M npojaykraM (Quantile Regression + DBSCAN kiacrepuzanusi).

4. Vposenb ¢unancoBou ycrouunBoctu (Feature Importance XGBoost):
00ECIEYeHHOCTh COOCTBEHHBIMU  CPEJCTBAMU M JIMKBHJIHBIMM  aKTHUBaMH,
CTPYKTypa TIacCHBOB (COOCTBEHHBIE M 3a€MHBIE CPEICTBA), PE3EPBBI O]
(rHaHCOBbIE MOTEPH, KOAPUIIMEHT (PUHAHCOBOTO phlyara.

5. YpoBeHb YKOHOMHUYECKOH I(D(HEKTUBHOCTH U €€ CBsA3b C (PMHAHCOBBIMH
puckamu: ROA/ROE/EBITDA (Prophet forecasting); peHTa0eIbHOCTE TIPOTAK
(Causal ML DoubleML); cBs3b peHTaOEIBHOCTH € JIUKBUIHOCTBIO U JIEBEPUIDKEM;
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OpUpOCT  MPUOBLTM 32  CUET  ONTHUMH3AIMU  CTPYKTYpbl  KamuTaja;
CPEIHEB3BECILICHHAs CTOMMOCTh KanuTaa.

6. YpOBeHb KPEIUTOPCKOW U JEOUTOPCKOH 3aJ0KEHHOCTH W TPOCPOUYKU B
pacuere Ha 1 (100) ra 3emMenbHON IUIOLIAJM U MO OTHOILUCHHIO K BBIPYYKE OT
peanu3zanuu npoaykuuu (Financial Ratios Dashboard).

7. Yposerr 10-15 oCHOBHBIX TMOKa3zaTened (UHAHCOBOTO ITOJIOKEHHSA 3a
OasucHBIl TOJ M HMX wu3MeHeHue B oTdyeTHOM roay (ARIMA wu Prophet
MOJICTTUPOBAHUE).

8. OrobOparp 1-2 Haubonee CylmIECTBEHHBIX (PAKTOPHBIX MpHU3HAKa
(MHAHCOBOW MHTEHCUBHOCTH (YHCIEHHOCTh PAOOTHUKOB M 0OOPOTHEIE aKTHBHI Ha
1 ra, mnNpOM3BOJACTBEHHbIC 3aTpaThl Ha 3aeMHBIC CpeACTBA, KO3((ULIHEHT
obopaunBaemMocTH  JAEOUTOPCKON  3aJ0DKEHHOCTH,  CTPYKTypa  KamuTana
(GradientBoostingClassifier).

9. Jlns omeHKH CTeneHW BIUSHUA (AaKTOPOB Ha (DUHAHCOBOE MOIOKEHUE
UCIIOJIB30BaTh KOPPEISIIMOHHO-perpeccuonnblid ananus (XGBoost + SHAP). [ns
BBISIBJICHUSI PE3€PBOB pocTa (PMHAHCOBOTO PEUTHWHTa TMPOBECTH MO YPAaBHEHHIO
CBSA3M IPOTHO3HBIM pacyeT 0XHUAACMOro 3HAYCHUs IMpPU MapaMeTpax MepeloBbIX
opranuzauui (What-if ananus).

10. AHanu3 TEHICHIMM W3MEHEHHS 2 B3aMMOCBSI3aHHBIX TIOKa3aTelen
(DMHAHCOBOTO IMOJIOKEHHUS (YCTOMYMBOCTh + PeHTA0EIbHOCTH) MPOBECTH B 1IEJIOM
no peruony 3a 10-12 net (Prophet + LSTM, Plotly candlestick).

Tema S llugpoBbie TEXHOJIOTHH B YIIPABJICHHUH peajiu3alued NpoayKUuu
PacTeHUeBOACTBA N0 rpynne npeanpusaTHii

IepBbiii 3TaN

1. Paspaborka WMH-anroputMoB pacuyera 5-6 KIHOUEBBIX I[OKa3aTelicH
peanu3anuy IPOayKIIMNA PACTEHHEBOICTBA (00BbEM pealM30BaHHOM MPOMYKIIHH HA
100 ra cenabCKOXO3AMCTBEHHBIX yroauid (pandas numpy), peHTaOEIbHOCTD
peanu3annu pacTeHUEeBOAUYECKOM mpoaykiuu (profit margin = revenue/costs),
CpeImHss IIeHa pealu3alliil OCHOBHBIX KYyJBTYp (price per unit), JT0as TOBapHOU
NPOAYKIMM B BaJIOBOM IPOM3BOJICTBE pacTEHUEBOJCTBA (groupby aggregation),
CTPYKTypa pEaJM30BaHHOW TPOAYKIIMUA MO  KyIbTypaMm, KOI(PQHUIIHEHT
obopaunBaemMocTH 3aracoB rotoBoit mnpoaykuuu (ML feature engineering)).
Brauane mo KaKa0# OopraHW3alUy OMPEIACTIUTh OONIYI0 BBIPYYKY OT pean3aluu
pPacTeHMEBOJACTBA KaK CyMMY BBIPYYKH IO 3€pHOBBIM KYJIbTypam, KapToQero,
OBOIIIaM, CaXapHOU CBEKJIC, TTOJICOTHEUHHUKY U MPOYUM KYJIbTYpPaM.

2. CocraButh Tabnuiy |, M3y4uTh BapualMiO0 M B3aUMOCBSI3M IOKa3aTesei
peamu3anuu (ML-anamu3 Bapumanuu koppersiiuii). [lo 1-2 Hambosnee BaKHBIM
NoKa3arejasiM (BbIpydyKa Ha TCKTap, PEHTA0EIbHOCTh peav3alli) pPacCUUTaTh
MOKa3aTeld Bapuanuu (CpelHee KBagpaTHUeCKoe OTKIOHEHHE, K0d(PhuIimeHt
Bapuaiuu) 1 omuroku Beioopku (Bootstrap).

3. OToOpaTh TpyNIMUPOBOYHBIN TPU3HAK peanu3anuu npoaykmuu (Recursive
Feature Elimination RFE mmoc K-means++ ¢ silhouette score nns BwIaeneHus
rpyni 3pPEeKTUBHBIX CPeIHUX U HU3K0I(PPEKTUBHBIX MPOIABLIOB).
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4. TlpoBecT aBTOMATU3UPOBAHHYIO CBOJKY JMJaHHBIX TI0 BBIICICHHBIM
rpyInnaM peaju3aliy 1 B IIEJIOM [0 COBOKYITHOCTHU MpeanpusaTHii (pandas groupby
itoc Plotly Express anst Bu3yanusanuu CBOJIHBIX TTOKa3aTemei).

Bropoii 3Ttan

1. U3yunTts no TunoBsIM rpymnnam peanusauuu MM-ananuszom:

YpoBHU pe3yIbTaTUBHBIX MOKA3aTENECH peann3aiui pacCTEHUEBOICTBA: 00BhEM
peanu3oBaHHOM npoaykuuu Ha 1 uinu 100 ra ceabCKOXO34MCTBEHHBIX YIrOJIUM M
naman  (Scatter Plot mmroc Violin Plot); BeIpydka OT OCHOBHBIX KYJIBTYP
(3epHOBBIC, KapTOdeIlb, OBOIHM, CaXxapHasi CBEKJIa, II0JICOJIHEYHHK) B CTOMMOCTHOM
BoipakeHud Ha 1 unu 100 ra maniHu ¥ MOCEBOB C OIICHKOW MO CPEIHUM IIeHAM
peanu3auuu 1o coBOKYNMHOCTH (SHAP pasiioxkeHue Ioc HHACKCHBIA METOJ
ananu3a tema 7 IlpakTukyma); cpemHsis IieHA peaiu3aluy 3epHa WU JIpyrou
KYyJbTYpbl C TIPOBEACHUEM PErpPECCHOHHOM JICKOMIIO3MIIMH; BbIpyYyKa OT
peanu3anuu pacTeHUEBOJCTBA HA | ra MamHU B LEJIOM M MO BHUJAM MPOAYKIHUU
BKJIFOYAs MPOYME KYJIbTYPhI KAK OCTaTOK.

2. W3yuuTb CTPYKTypy peaqu30BaHHOW TMPOAYKIHMH PACTEHUEBO/ICTBA,
KaHaJIbl CObITA, AOJIIO MPAMBIX MPOJAK U yepe3 nocpeAHUKOB. OLCHUTH pa3audus
MEXJy TpyHnrnaMM B CHEHUaIM3alMK cObITa C HMCIOJIb30BAHMEM IIOKa3aTeleH
YAETBHOTO BECa pacTEeHUEBOJACTBA B oOmied Beipyuke maoc ['MC-Busyanusanus
poiakoB cObiTa (Folium Leaflet).

3. Ilpoananu3upoBaTh pa3Mepbl U YPOBEHb KOHIICHTPAIIMU peaTu3aiuu
NPOAYKIIMHM PACTEHUEBOJCTBA B LEJIOM U IO OCHOBHBIM KyhbTypam (Quantile
Regression mmroc DBSCAN knacrepu3zarus).

4. Ouenutb ypoBeHb 3(dekTuBHOoCcTH peanuszanun (Feature Importance
XGBoost): 00ecne4eHHOCTh CKIJIAJCKUMU MOIIHOCTSIMU ¥ TPAHCHOPTHBIMHU
CPEACTBAMM Ha CIMHHUIY PCATM30BAHHOW MPOAYKIIMH, 3aTpaThl HA peanu3aluio B
[EeJIOM W TO BHUJAaM HA €IWHUIYY BBIPYYKH, MApPKETUHTOBHIE 3aTpaThl Ha
NPOJIBMKEHUE TMPOJYKUMH PACTCHUEBOACTBA, KOIPPUIHMEHT HCIOIb30BaAHUS
MOIITHOCTEM XpaHECHUSI.

5. M3yunTh ypoBeHb SKOHOMHYECKOH YD PEKTUBHOCTU peaanu3aiuu 1 ee CBI3b
C pe3yJbTaTUBHBIMU M (PAaKTOPHBIMH NOKAa3aTEJSIMK: BaJOBasi BBIpYyUKa M MPHOBLIb
OT peanu3anvu Ha eauHUIy 3emenbHOW TMmomanu (Prophet forecasting);
peHTaOCIbHOCTD pean3alii pacTEHUEBOACTBA M OCHOBHBIX KyibTyp (Causal ML
DoubleML); cBs3b peHTa0CIBFHOCTH ¢ IIEHAMH peau3allii U 3aTpaTaMy Ha COBIT;
NPUPOCT MPUOBLUIN 3a CYET ONTUMHU3ALIMHU LIEH M CHI)KEHUS 3aTpaT Ha pealn3aluio;
ce0ECTOMMOCTD €TMHUIIBI PEATTU30BAHHON MTPOAYKITUN.

6. Paccuutarb ypOBEHb JCOMTOPCKOM 3aJ0JKCHHOCTH IIOKyNaTelaed M
KPEIUTOPCKON 3aI0JKEHHOCTHU Tiepe]] mocTaBuukaMu B pacuere Ha 1 wim 100 ra
3eMEIbHON IUIOMIAAM W IO OTHOLICHHIO K OOWIeH BBIpyYKEe OT peaju3aluu
pacrenueBojcTBa (Financial Ratios Dashboard).

7. Otobpate 10-15 oCHOBHBIX MOKa3aTesIci peanu3alii pacTCHUEBO/ICTBA 3a
OasucHBIA TOA ®W uX wu3MeHeHne B oTdeTHOM T10ay (ARIMA Prophet
MOJICTUPOBAHUE).

8. OrobOparp 1-2 Haubosee CyIIECTBEHHBIX (PAKTOPHBIX MpPHU3HAKA
(¢ GeKTUBHOCTH COBITAa (YUCICHHOCTh PabOTHUKOB Mo peanu3anuu Ha 100 ra
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CENbCKOXO3SMCTBCHHBIX YTOJIUI, 3aTPaThl Ha pealu3aluio Ha | MUUIHOH pyOsiei
BBIPYUYKH B 1IEJIOM WJIHM 1O BUAAM (TPaHCIOPT, XpaHEHHUE, peKiiaMa), J0Js MPsSMbIX
npofax, KOIPPUIMEHT 000pauuBaeMOCTH  JEOMTOPCKOW  3a/I0JDKEHHOCTH
(GradientBoostingClassifier).

9. Jlnsi OLIGHKH CTENEHW BIMSHHUS (DAKTOPOB Ha BBIPYYKY OT peaM3aliiu
NPOAYKIIMA PACTCHUEBOJCTBA C CIUHUIBI 3EMEIBHOW TUIONIAJA HCIOJIb30BAThH
KOppesALIMOHHO-perpeccuoHHbli ananus (XGBoost mutoc SHAP). [1ns BeisiBiicHUSA
pe3epBoB  pocta I(PHEKTUBHOCTH COBITA TPOBECTH TIO YPABHCHHUIO CBS3H
NPOTHO3HBII pacyeT O0)KMJAEMOr0 3HAYCHHSI PE3yJIbTaTUBHOIO IpHU3HAKa IpH
3aJJaHHBIX BEIUYMHAX (AKTOPHBIX MPHU3HAKOB JIOCTHUTHYTBIX B MEPEIOBBIX
opranuzanusax (What-if ananms).

10. AnHanu3 TEHIACHIMM W3MCHEHHS 2 B3aUMOCBSI3aHHBIX ITOKA3aTENICH
peasimzanuu (BbIpydKa IUTIOC PEHTA0EIBHOCTH COBbITa) MPOBECTH B LEJIOM IO
peruony 3a 10-12 net (Prophet mmtoc LSTM, Plotly candlestick).

Tema 6 UudopmanuoHHbIe TEXHOJIOTHH B aHAJIM3E PeaTu3alUU NPOAYKINH
KMBOTHOBO/JCTBA

[lepBblii 3TN

1. Paspaborka WMHU-anroputMoB pacueTra 5-6 KIFOUEBBIX MOKa3aTelei
peayin3aluy NpOAYKIIMH KUBOTHOBOJACTBA (00bEM peaqn30BaHHOM MPOIYKIUH Ha
100 ra cenbCKOXO35UCTBEHHBIX YroAui win 1 yCIOBHYIO TOJIOBY ckoTa (pandas
numpy), peHTa0eIbHOCTh  pealu3alud  KUBOTHOBOAYECKOW  IMPOAYKIUU
(profit margin = revenue/costs), CpeHss IeHa pealn3ali OCHOBHBIX MPOJTYKTOB
(MoJI0KO, MscO, sima) (price per unit), 10Jis TOBaApHOW MPOAYKIMHU B BaJIOBOM
MIPOU3BOJICTBE ’KUBOTHOBOICTBA (groupby aggregation), CTPYKTypa
peaM30BaHHON MPOAYKUMHM IO BUAaM (MoJioko, Msco KPC, cBuHuMHa, nTHIIa,
sira), ko3 PUIMEHT 000pavYNBAEMOCTH 3amacoB TOToBOM npoaykmnuu (ML feature
engineering)). BHavasne no kax 10l opraHu3au OnpeeaInuTh OOIIYIO BBIPYUYKY OT
peanu3anuu KUBOTHOBOJCTBA KAaK CYMMY BBIPYYKH MO MOJIOKY, MSICY KPYITHOTO
pOraToro CKOTa, CBUHBSIM, NITUIIE, SUI[aM U MTPOYUM MPOIYKTAM.

2. CocraButh Tabnuiy |, M3y4uTh BapualMIO UM B3aUMOCBSI3M IOKa3aTesei
peamu3annu (ML-anamm3 Bapuwanuu koppersiiuii). [lo 1-2 Hambosnee BaKHBIM
nokaszaTtesisiM (BbIpyYKa Ha YCIOBHYI TOJIOBY, PEHTa0EIbHOCTh peasn3allin)
paccuuTarth TMOKa3aTeNnu Bapuanuu (CpeaHee KBAJAPaTHUUECKOE OTKIOHEHHE,
koapdunmeHT Bapuanuu) U omnOku BeIOOpkH (Bootstrap).

3. OroOpaTh TPYNMUPOBOYHBIN MPU3HAK peanu3anuu npoaykiuu (Recursive
Feature Elimination RFE mmoc K-means++ ¢ silhouette score juisi BblaeICHUS
rpymnmn 3G (PEKTUBHBIX CPeTHUX U HU3KOIP(DEKTUBHBIX MPOJABI[OB).

4. IlpoBecTH aBTOMATU3UPOBAHHYIO CBOJKY JaHHBIX I10 BBIJICICHHBIM
rpymmnaM peain3aluy ¥ B IEJI0M 0 COBOKYITHOCTHU mpennpusatuit (pandas groupby
itoc Plotly Express juist Bu3yanu3auuy CBOAHBIX ITOKa3aTesei).

Bropoi 3Tan

1. U3yunuTh mo Tunuyeckum rpymmam Ha ocHoBe W -ananu3a:
VYPpoBHH pe3yJIbTaTUBHBIX IOKa3aTeleld 10 pealr3alud MPOAYKIHU: 00beM
peanu3oBanHOM npoaykiuu Ha | unu 100 ra cenbCKOXO03MCTBEHHBIX YTOIUM U HA
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1 ycnoBHyto rooBy ckoTta (Scatter Plot mmroc Violin Plot); BEIpydka OT OCHOBHBIX
IPOJYKTOB (MOJIOKO, MSICO KPYIHOIO pOraTroro CkoTa, CBHUHEH, NTHULIbI, fiila) B
HATypaJIbHOM U CTOUMOCTHOM BbipaxeHuu Ha | unm 100 ra yroaumii m Ha 1
YCJIOBHYIO TOJIOBY C OLICHKOH IO CPEIHUM II€HAM pealli3alUy MO0 COBOKYITHOCTH
(SHAP pasnoxeHue IUIOC MHACKCHBIA MeTO] aHaim3a Tema /7 IlpakTtukyma);
CpeAHsis IIeHa pealu3alliid MOJOKa WIIM MsicCa C TPOBEICHUEM PETPECCUOHHOU
JICKOMIIO3ULIMH; BBIpYYKa OT peaju3aliuu JKUBOTHOBOJCTBA Ha | ra yroauil B
[EJIOM ¥ TI0 BUJAM MPOAYKIIMU BKITIOUAs MPOYUE MPOAYKTHI KAK OCTATOK.

2. CTpyKTypa peaqu30BaHHOM MPOAYKLIMH KUBOTHOBOJICTBA, KaHalbl cObITa
(MOJIOKO3aBO/IbI, MICOKOMOUMHATHI, IepepaboTKa), A0 MPSAMBIX MPOJAK U 4Yepe3
NOoCpeAHUKOB. OLICHUTh pa3IMuus MEXKAY IrpynnaMu B CICLHAIU3ALUU cObITA C
UCIONB30BAHUEM TIOKa3aTeJed yIeTbHOTO Beca JKUBOTHOBOJCTBA B 0OmIeH
BeIpyuke rntoc ['MC-susyanu3anus peiakoB cobita (Folium Leaflet).

3. Pasmepsl ¥ ypOBEHb KOHIEHTpPALIMM  peaTU3alUU  MPOAYKIHUH
’KUBOTHOBOJICTBA B 1I€JIOM M 110 OCHOBHBIM BHaM (MOJIOKO, Msico, stitra) (Quantile
Regression mmroc DBSCAN knacrepusarus).

4. Vposenb s¢dextuBHoctr peanusanuu (Feature Importance XGBoost):
00€CIEYCHHOCTh XOJIOJUIBHBIMU MOIIHOCTSIMU M TPAHCIOPTHBIMU CpE/ICTBAMU
JUJIS1 CKOPOTIOPTSIIEHCS MPOAYKIIMKA HA €UHUILY PEaTi30BaHHOTO 00BhEMa, 3aTPaThI
Ha peajM3alMi0 B LEJIOM M [0 BUJAM Ha CAUHUIYY BBIPYYKH, BETCPUHAPHBIC
3aTpaTbl Ha CEPTUPUKANUI0 MPOAYKIHMH IHKUBOTHOBOACTBA, KOID UIIUEHT
UCITIOJIb30BAHUSI MOUTHOCTEH XPAHCHUS.

5. YpoBeHb 5KOHOMHUYECKOW A(PPEKTUBHOCTH peanu3aluu U €€ CBI3b C
pe3yJIbTaTUBHBIMU M (DAKTOPHBIMU TOKa3aTeNISIMU: BaJloBasi BbIpYyYKa U MPHOBLIb
OT pealn3allii Ha EIUHUIy 3E€MEJIbHOW IO M YCJIOBHYIO TOJIOBY CKOTa
(Prophet forecasting); peHTa0eIbHOCTH peanu3aluy KUBOTHOBOACTBA M OCHOBHBIX
npoayktoB (Causal ML DoubleML); cBsA3p peHTA0CTBHOCTH C IIEHAMH
peanu3alu 1 3aTpaTtaMu Ha COBIT; IPUPOCT MPHOBLIU 3a CUET ONTUMHU3ALUHU LIECH U
CHWIKEHHMSI 3aTpaT Ha pealu3aluio; ceO0eCTOMMOCTh EAMHUIIBI peaTu30BaHHOU
IPOIYKITUH.

6. YpoBeHb JCOMTOPCKON 3aJ0JKCHHOCTH IMOKYNATeJIeH M KPEeAUTOPCKOM
33/I0JDKEHHOCTH TIepe]] MOCTaBIIMKAaMU KOpMOB B pacuere Ha 1 wmimu 100 ra
3eMEJIbHOM TUIOIAAM U Ha | YCIOBHYIO IOJIOBY CKOTA M 10 OTHOILICHHUIO K OOLIEH
BBEIpYYKE OT peann3anuu KuBoTHOBOACTBA (Financial Ratios Dashboard).

7. YpoBeHb 10-15 oCHOBHBIX MOKa3zaresicl peanu3alvv KUBOTHOBOJICTBA 3a
OasucHBIA TOA ®W uX wu3MeHeHne B oTdeTHOM T10ay (ARIMA Prophet
MOJICIIUPOBAHUE).

8. OtoOparp 1-2 Hambomee CYIMIECTBEHHBIX (AaKTOPHBIX IPHU3HAKA
3pHEeKTUBHOCTH CcOBITa (YUCICHHOCTH PaObOTHHKOB Mo peanu3auuu Ha 100 ra
CENbCKOXO3SIMCTBEHHBIX YroAuit uiu | yCIOBHYIO TOJOBY, 3aTpaThl Ha
peaymzanuo Ha | MUUTHOH pyOJiel BHIDYYKHU B LIEJIOM WJIM 1O BUAAaM (TPaHCIOPT,
XOJIOAWIBHOE XpaHEHUEe, BETEpUHAPHUS), A0S MPSAMBIX MNpoAax, kodhdUiueHTt
obopaunBaemocTu nedutropckoit 3agomkeHHoctr (GradientBoostingClassifier).

9. Jlns OUEHKM CTEneHW BIUsAHUSA (PAKTOPOB Ha BBIPYUKY OT pealiu3alluu
NPOAYKIIMU JKUBOTHOBOJICTBA C CAMHUIIBI 3€MEIBHON IUIONIAAN WU YCIOBHOMU
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TOJIOBBI MCITOJIB30BaTh KOPpEISAIIHOHHO-perpeccuonubiii anammu3 (XGBoost mtroc
SHAP). Jlns BbisiBieHUs pe3epBOB pocta 3PHEKTHBHOCTH cObITa MPOBECTH II0
YPaBHEHUIO CBS3U TMPOTHO3HBIA PacueT OKUIAEMOTO 3HAYCHUS PE3yJbTaTUBHOTO
NpU3HaKa NPU 3aJaHHBIX BEJIMYMHAX (PAKTOPHBIX IPHU3HAKOB JOCTUTHYTBHIX B
nepenoBeix opranuzanusax (What-if ananus).

10. AHamm3 TEHACHIIMA W3MEHEHHS 2 B3aMMOCBS3aHHBIX TOKa3aTelei
peanu3anuu (BbIpyYKa IUIIOC PEHTA0CIBHOCTH COBITa) MPOBECTH B LEJIOM IO
peruony 3a 10-12 net (Prophet mmtoc LSTM, Plotly candlestick).

Tema 7 Bosibline JaHHbIE H MAIIMHHOE 00Yy4YeHHE B aHAIU3E
3¢ PexTHBHOCTH NPOU3BOACTBA U PeaJIU3aAUMU NPOAYKIHH BbIPALIHBAHUSA
CKOTA M NTHLBI

IlepBbiii 3TN

1. Pazpaborka HWH-amroputmoB pacuera 5-6 KIIOUEBBIX MOKa3aTelei
3Q(PEKTUBHOCTH TNPOU3BOACTBA M peaM3alUd NPOAYKIIMM CKOTOBOJCTBA U
NTUIIEBOJICTBA (BBIXOJ BamoBoi mpoaykiuu Ha 100 ra ceabCKOXO3sICTBEHHBIX
yroauii min 1 yCIoBHYIO TOJIOBY CKOTa M NTHIIBI (pandas numpy), peHTabeabHOCTh
peayiM3aluyd JKMBOTHOBOJYECKOM mnpoaykuuu (profit margin = revenue/costs),
NPOJYKTUBHOCTh OCHOBHBIX BHJIOB (Hamo OoT 1 kopoBbl, mpuBec Ha | ToyOBY,
AMIIEHOCKOCTh Ha | mruiy) (price per unit), A0 TOBapHOW MPOJYKIHH B
BaJlOBOM TPOU3BOACTBE (groupby aggregation), CTpyKTypa peanu30BaHHOU
NPOAYKIKH 110 BujaaM (Mosoko, msico KPC, cBunuHa, ntuia, sina), kodgppuuuent
obopaunBaemMocTd 3amacoB rotoBoi mpoaykiuu (ML feature engineering)).
BHavasie o ka0l opraHu3alUy ONpeACIUuTh OOLIYI0 BBIPYUKY OT peaju3aluu
KaK CyMMY BBIPYYKH MO MOJIOKY, MSICY KPYIHOTO pPOTaTOrO CKOTa, CBUHBSIM,
NTULE, AillaM U TPOYUM MPOIYKTaM KMBOTHOBO/ICTBA.

2. CoctaButh Tabnuiy 1, U3yuuTh BapHAIMIO U B3aUMOCBSI3M MOKa3aTeneit
spdexruBHoctr (ML-ananu3 Bapuauuu koppensumii). [To 1-2 Haubosee BaxXxHbIM
nokaszaTenasiM (BBIXOJI TPOAYKIIMM Ha YCIOBHYKO TOJIOBY, pPEHTa0EIbHOCTh
peanu3alnuu) paccuuMTarh IMOKa3aTenud Bapuanuu (CpelHee KBaapaTUYECKOe
OTKJIOHEeHHE, Kod(huireHT Bapranuu) U ommbOku BeIOOpKHU (Bootstrap).

3. OtobOpaTe TPyHNIUPOBOYHBIM TpHu3HAK I(PEKTUBHOCTH TPOU3BOJICTBA U
peanmm3anuu  (Recursive Feature Elimination RFE mmoc K-means++ ¢
silhouette score ans BbifeneHUsT TPYNI BBICOKOMPOU3BOIUTEIBHBIX CPEIHUX U
HU3KOIIPOU3BOIUTEIIBHBIX XO35UCTB).

4. ITpoBecTr aBTOMATU3UPOBAHHYIO CBOAKY JAHHBIX MO BBIJAEICHHBIM I'PYIIam
3Q(PEKTUBHOCTH M B LEJIOM IO COBOKYIHOCTH mpeanpusthii (pandas groupby
itoc Plotly Express anist Bu3yanu3anuu CBOJIHBIX TOKa3aTemei).

Bropoii 3tan

1. U3yunTth mo TunoBsIM rpymmnam 3¢ dextuaoctu M -ananuzom:

YpoBHHU pe3yJIbTATUBHBIX MTOKa3aTEICH IPOU3BOJICTBA U PEaU3alliu: BbIXO/1
BasioBou mpoaykuuu Ha 1 wiam 100 ra yroawmit 1 Ha 1 yCIOBHYIO TOJOBY CKOTa U
ntuibl (Scatter Plot mmroc Violin Plot); mpoaykius (monoko, msaco KPC, cBunei,
NTHULIBI, SIHLIA) B HATYPAJIBHOM M CTOMMOCTHOM BbIpakeHUH Ha 1 wim 100 ra u Ha 1
rOJIOBY C OIIEHKOW IO CpPeJHUM IeHaM peanu3anuu mo coBokynmHoctu (SHAP
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pa3NoKeHWe IUTIOC WHJACGKCHBIM MeTon aHanm3a Tema /7  [Ipaktukyma);
IPOAYKTUBHOCTH (HA/10M, NPUBEC, AUILICHOCKOCTh) C MPOBEACHUEM PErPECCUOHHOM
JEKOMITO3HIIMH, BBIPYYKa OT peaju3anuu Ha | ra U TOJIOBYy B IIEJIOM H TIO BHIAM
NPOAYKIUHU BKJIKOYAs MPOYHE MPOAYKThI KAK OCTATOK.

2. CTpyKTypa MOroJioBbsi CKOTa M NTHUIBI, KOpMOBas 0a3a, KaHaibl cObITa,
TOJISL TIPSMBIX TPoAaK. OUEHUTh pa3Iudus MKy TPYNIaMyd B CICIHATUA3AINH
IIPOM3BOJICTBA U pEAM3ALUU C KCIOJb30BAHUEM IOKa3aTesel yJeIbHOro Beca
>KHBOTHOBOJICTBAa B 00mIel BeIpyuke mioc [ MC-Busyanuzanus GepM U pPHIHKOB
cowiTa (Folium Leaflet).

3. Pa3Meps! 1 ypOBEHb KOHIICHTPAIIMH TIPOU3BOJICTBA U PEATM3AIUU CKOTA H
NTHUIBI B LIEJIOM M 110 OCHOBHBIM BHaM npoaykuuu (Quantile Regression ruiroc
DBSCAN knacrepuzanusi).

4. YpoBenb uHTeHCHpUKaKMK 1 3 pexkTuBHocTH cObITa (Feature Importance
XGBoost): 00ecne4eHHOCTh KOPMOIIEXaMHU XOJOIUIBHBIMH MOUTHOCTSIMH |
TPAaHCIIOPTOM Ha YCIOBHYIO I'0OJIOBY, 3aTpaThl Ha NMPOM3BOJCTBO M pEaU3alMIO B
IIEeJIOM W TO0 BUJAM Ha TOJOBY CKOTa W TTHIBI, BETEPUHAPHBIC 3aTpaThl Ha
cepTuduKaimio, Ko3GGUIHUEHT UCTIOIB30BaHUS KOPMOBOM 0a3bl M XpaHUJIHILL.

5. VpoBeHb 3Kk0HOMUYECKOM 3()(HEKTUBHOCTH NMPOU3BOACTBA U pealln3allui U
€€ CBS3b C PE3YNHTATUBHBIMHU U (DAKTOPHBIMU TIOKA3aTENsSIMU: BAJIOBasi BEIPYYKA U
npuObUIL HA EIMHHUIY 3EMEJIbHOW IUIOIIAaJM M YCJIoBHYIH rosioBy (Prophet
forecasting); peHTaOEIBHOCTH TPOW3BOJCTBA W pEANM3alldd OCHOBHBIX BHUIIOB
npoaykuuu (Causal ML DoubleML); cBs3p peHTaOenbHOCTH C  LIEHAMH
peanm3anuy M 3aTpaTamMy Ha MPOM3BOJCTBO M COBIT; MPUPOCT MPUOBLIN 32 CUET
ONTHUMM3alMU 3aTpaT W IIeH; Cce0eCTOMMOCTh CJMHMIBI TPOU3BEACHHOW W
peaTM30BaHHOM MPOTYKITHH.

6. YpoBeHb ACOMTOPCKON 3a/I0JDKEHHOCTH TOKYNaTejaed M KpeauTOpPCKON
3aJI0JDKEHHOCTH TIEpe] TMOCTaBIIMKaMH KOpMOB B pacuyere Ha | wmmm 100 ra
3eMEJIbHOM TUIOIAAN M Ha | yCIOBHYIO T'OJIOBY CKOTa M MTHIIBI U 110 OTHOILLCHUIO K
obmieit Beipyuke oT peanm3anuu (Financial Ratios Dashboard).

7. YpoBens 10-15 ocHOBHBIX TOKa3aTenei 3 ()EeKTUBHOCTH IMPOU3BOJICTBA
peayM3aluy CKOTa M MTHULBI 32 0Aa3UCHBIM TOJl U UX U3MECHECHHE B OTYETHOM TOMY
(ARIMA Prophet mogenupoBanue).

8. OroOparp 1-2 Haubosiee CyIIECTBEHHBIX (PAKTOPHBIX MpPHU3HAKA
3 PekTUBHOCTH (YHUCICHHOCTh padoTHMKOB Ha 100 ra WaM YCIOBHYIO TOJIOBY,
NPOU3BOCTBEHHBIE M pealu3allMOHHBIC 3aTpaThl HA 1 MUWITMOH pyOJieid BBIPYUKH B
IIEJIOM WU TI0 BUAaM (KopMma, BETEpPHHApPHUs, TPAHCIOPT, XpPAaHEHHE), CTPYKTypa
NOroJIOBbS, KO3(D(PHUIMEHT WCHOIB30BaHUS KOPMOBOM 0a3zbl M J0JS MPSMBIX
npoaax (GradientBoostingClassifier).

9. i OueHKM CTENneHU BIUSHUS (DAKTOPOB Ha BBIXOJ MPOAYKIHUH U
BBIPYYKY OT pEaM3aIiy ¢ SIUHUIBI 36METbHOU TIOMAMN WA YCIIOBHON TOJOBBI
UCIIOJIb30BAaTh KOPPEIALMOHHO-perpeccuoHHblii aHanu3 (XGBoost mioc SHAP).
JInst BBISIBIICHUS pe3epBOB pocTa 3PGHEKTUBHOCTH MPOBECTH MO YPABHEHUIO CBSI3H
MIPOTHO3HBIM pacyeT OKHUIaeMOTO 3HAYEHUS pEe3yJbTATUBHOTO TMPHU3HAKA TPU
3aJlaHHBIX BEJIMYMHAX (PAKTOPHBIX MPHU3HAKOB JIOCTHUTHYTBIX B IEPEI0BBIX
xo3siicTBax (What-if ananus).
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10. AHanu3 TEHICHIMM W3MCHEHHS 2 B3aMMOCBSI3aHHBIX TOKa3aTelel
3QPEKTUBHOCTH  (BBIXOJ NPOAYKIIMHM IUIIOC PEHTAO0CIBbHOCTh  peaM3aliiu)
npoBecTd B 1enoM mo peruony 3a 10-12 mer (Prophet mmroc LSTM, Plotly
candlestick).

Tema 8 LludpoBoii MOHUTOPUHT H OLleHKA Y(PPEeKTHUBHOCTH MPOU3BOJACTBA H
peajiM3alMi MOJIOKA 10 rpynine npeanpusiTui

IlepBbiii 3TaN

1. Paspaborka HWMMU-anroput™MoB pacuera 5-6 KIHOUEBBIX I[OKa3aTelicH
MIPOM3BOJICTBA M pealn3aiuu MojIoka (Haaoi oT 1 kopoBel B rof (pandas numpy),
peHTA0ENBHOCTh  peaju3alud  MOJOYHOW  mpoaykuuu  (profit margin =
revenue/costs), 00beM peanmzoBaHHOro MoJjioka Ha 100 ra cenmbCKOX03sHCTBEHHBIX
yroauit uian 1 ycnosnyto rosiopy KPC (price per unit), 10Jis5 TOBapHOI'O MOJIOKA B
BAJIOBOM Hafmoe (groupby aggregation), CTpyKTypa pealn3alri MOJOKa (CBEXKUU
MOJIOKO, TiepepaboTKa, ChIpoe MOJIOKO), KO3pPuIueHT 000payuBaeMOCTH 3aI1acoB
monouHot mpoaykumu (ML feature engineering)). Bruauame mno kaxmou
OpraHu3alliM ONpPEACSUTh OOIIYI0 BBIPYYKY OT pealM3allid MOJIOKA KaK CyMMY
BBIPYYKH II0 CBEXKEMY MOJOKY, MOJOKY JUIsl MepepadOTKH M MPOYHM BHUIAM
peanmu3anuu.

2. CocraButh Tabnuny 1, U3y4uTh BapHallMi0 M B3aWMOCBSI3M IOKa3aTeleH
b dhekTHBHOCTH TTpon3BoACcTBa Monoka (ML-ananu3 Bapuaruu koppensmuii). 1o
1-2 nHauOonee BaXHBIM IIOKa3aTeiasM (HAZOW OT KOPOBBI, PEHTA0OEIBHOCTH
peanm3aniy) paccUYWTaTh ITOKA3aTeld Bapwanuu (CpelHee KBaapaTHYEeCKOe
OTKJIOHEHHE, Kodr(huireHT Bapranuu) u omubku BeIOOpkH (Bootstrap).

3. OTobpaTh TpyNMmUPOBOYHBIN TIpU3HAK dPGHEKTUBHOCTH MPOU3BOACTBA U
peanm3anun Mosioka (Recursive Feature Elimination RFE mmoc K-means++ ¢
silhouette score s BBIAENCHHWS TPYIMI BBICOKONMPOAYKTUBHBIX CPEIHUX U
HU3KOIPOJAYKTUBHBIX XO35UCTB).

4. TlpoBecT aBTOMATH3MPOBAHHYIO CBOAKY ITaHHBIX TO BBIICICHHBIM
rpynnamM 3¢GGHEeKTHBHOCTH M B IIEJIOM IO COBOKYIHOCTH Tpeanmpustuii (pandas
groupby mtoc Plotly Express juist BU3yaiu3anuu CBOJIHBIX NTOKa3aTesei).

Bropoii 3Tan

N3yuuth no TunossiM rpynnam 3¢ dexrusHoctu M-ananuzom:

1. YpoBHU pe3yNbTaTUBHBIX IMOKA3aTeleld MPOW3BOACTBA W peaH3allun
MOJIOKa: HaJlol oT 1 KOpoBBI M 00bEM peann3zoBaHHOro Mosioka Ha 1 wim 100 ra
yroauit 1 Ha 1 ycnoBHyto ronoBy KPC (Scatter Plot mmoc Violin Plot); Beipyuka
OT peaju3aliyi MOJIOKa B HATYypaJIbHOM U CTOMMOCTHOM BbIpaxkeHUH Ha 1 mimm 100
ra u Ha | TOJOBY C OICHKOHW MO CPETHUM IIEHAM pEaTH3allid 110 COBOKYITHOCTHU
(SHAP pasnoxeHue IUI0OC MHACKCHBIA MeTO] aHayim3a Tema /7 IlpakTukyma);
CpemHssl IIeHa pealu3alid MOJOKa C TPOBEACHHUEM  PETPECCHOHHOU
JICKOMIIO3ULIMH; BBIpYYKa OT pealn3allMi MOJOKa Ha | ra yroauii B UEJIOM U 10
BUJIaM BKITFOYasi MIPOYHE MPOIYKTHI KaK OCTATOK.

2. CtpykTypa MpOHM3BOJICTBA MOJOKA, KaHAIbl COBITa (MOJIOKO3aBO/IHI,
npsiMble TIOCTaBKH, repepadoTka), A0Js TOBAPHOro MosoKa. OLEHUTH pa3sinyus
MEXKIy TpyNImaMd B CHCIUAIM3AIMA TPOU3BOACTBA W  pEAM3AIUU  C
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MCTIOJIb30BAaHUEM TIOKa3aTeNied YJeIbHOTO Beca MOJOYHOTO TPOU3BOJICTBA B
obmeit Beipyuke mnoc ['MC-Busyanuzanust ¢pepM U MOJOKONPUEMHBIX ITyHKTOB
(Folium Leaflet).

3. Pa3Mepsl U ypOBEHb KOHLEHTPALMU NMPOU3BOJCTBA U pPeaTU3allMK MOJIOKA
B 1esioM (Quantile Regression mroc DBSCAN kitactepuzanms).

4. VpoBenp uATeHCcHUKAUU U dPdexkTuBHOCTH cOBITa Monoka (Feature
Importance ~ XGBoost): 00€CNeYeHHOCTh  JIOWIBHBIM  00OpY/I0BaHUEM
XOJOMUIBHBIMU MOIITHOCTSIMH U TpaHcmopToM Ha ronoBy KPC, 3arpater Ha
IIPOU3BOJICTBO M PEaJn3allM0 MOJIOKA B I[EJIOM M 1O BUJaM Ha | IIEGHTHEp MOJIOKa,
BETEPUHAPHBIC 3aTPAThl Ha 3JI0POBbE CTaaa, KOI(POUIIMEHT COXpaHEHUS MOJIOKA
IIPU XpaHECHUU U TPAHCIIOPTHPOBKE.

5. YpoBeHb 3KOHOMHYECKOU IP(HEKTUBHOCTH MPOU3BOJACTBA U PeaTU3AINH
MOJIOKa M €€ CBSI3b C pe3yJIbTATUBHBIMU M (DAKTOPHBIMHU IMOKa3aTEsIMU: BaJloBas
BEIpYYKa W TPUOBLTE OT pealM3allii Ha EOUHUILy 3E€MENbHOU IUIOMAau |
ycinoBHyto rosioBy KPC (Prophet forecasting); peHTaOeabHOCTh NMPOU3BOJCTBA H
peamu3anuu Moioka (Causal ML DoubleML); cBsi3p peHTaOENIbHOCTH C IIEHAMH
peayM3alMy U 3aTpaTamMd Ha MPOM3BOACTBO M COBIT; MPUPOCT MPHUOBLIM 32 CUET
ONTHUMM3alMU 3aTpaT M IEH; ceOeCTOMMOCTh | IIEHTHepa NpPOU3BEACHHOIO |
peaTM30BaHHOTO MOJIOKA.

6. YpoBeHb ACOMTOPCKON 3aJ0JKEHHOCTH MOJIOKOIIPUEMHBIX IMYyHKTOB U
KPEAUTOPCKON 3a0KEHHOCTH TIEPEe]T MOCTAaBIIUKAMU KOPMOB B pacueTe Ha | win
100 ra 3emenpHOM 1uiomaaun U Ha 1 ycioBHyto rojiopy KPC u no oTHOLIEHHIO K
obmieit BeIpydke oT peanm3anuu Mojioka (Financial Ratios Dashboard).

7. Yposenb 10-15 ocHOBHBIX noka3aTenei 3(p(HEeKTUBHOCTH ITPOU3BOACTBA U
peanm3anuy MOJIoKa 32 0a3UCHBIN TO M X U3MEHEHHE B 0T4eTHOM roay (ARIMA
Prophet moenupoBanue).

8. OroOparp 1-2 wHambonee CyIMECTBEHHBIX (AaKTOPHBIX MPHU3HAKA
3QPEKTUBHOCTH (YUCIEHHOCTh pabOTHUKOB Ha 100 ra WM YCIOBHYIO TOJIOBY
KPC, mpou3BOACTBEHHBIC W peaTU3allMOHHBIC 3aTpaThl HA | IIEHTHEpP MOJIOKA B
IIEJIOM WU TI0 BUAaM (KOpMma, BETEpHHAPHUS, TPAHCIOPT, XPAHEHHE), CTPYKTypa
cTajaa, Ko3((PULIUEHT MCIOJIBb30BaHUs KOPMOBOM 0a3bl M JIOJISI PSMBIX MOCTABOK
Ha nepepadoTky (GradientBoostingClassifier).

9. Jlns OUEHKH CTENEeHW BIUSHUS (PAKTOPOB HAa HAZAOW M BBIPDYUYKY OT
peanm3and MOJOKa C €IWHUIIBI 3eMETbHOW TUIOMIAJM WA YCIOBHOW TOJOBBI
UCIIOJIb30BATh KOPPEIALIMOHHO-perpeccuoHHblii aHanu3 (XGBoost mioc SHAP).
JInst BBISIBIICHUS pe3epBOB pocTa 3PGHEKTUBHOCTH MPOBECTU MO YPABHEHUIO CBSI3H
IIPOTHO3HBIM pacyeT OKHUIAEMOI0 3HAYCHUS pPE3YyJbTaTUBHOIO IPU3HAKa IpH
3aJJaHHBIX BENIWYWHAX (AKTOPHBIX TPHU3HAKOB JIOCTUTHYTHIX B TEPEIOBBIX
xo3sicTBax (What-if ananus).

10. AHanu3 TEHICHIMM W3MEHEHHS 2 B3aMMOCBSI3aHHBIX TOKa3aTelel
3 PEKTUBHOCTH (HAIO0M IUIIOC PEHTA0EIBHOCTh peajin3allii MOJIOKA) POBECTU B
riesioM 1o peruony 3a 10-12 net (Prophet mmroc LSTM, Plotly candlestick).
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Tema 9 AnanuTnka uuppoBbIX (PHUHAHCOBBIX TAHHBIX VISl CTATHCTHKO-
IKOHOMHYECKOI0 aHAIH3a GUHAHCOBOIO COCTOSTHHUS CEJIbCKOXO035ICTBEHHBIX
npeanpusituii (Ha npumepe AO «PoccelibX030aHK»)

IlepBblii 3TaN
1. Pa3paborka HWMU-anmroputMoB pacuera 5-6 KIIOUEBBIX MOKa3aTeleH
(DMHAHCOBOI'O COCTOSHUSI  CENbXO3NPeANpHITHH (KO3pduIueHT (PUHAHCOBOM

ycrorunBoctu  financial stability = equity/total assets (pandas numpy),
KO (DUIIMEHT MaHEeBPEHHOCTH COOCTBEHHBIX cpeacTB own_ funds mobility,
peHtabensHOCTH  cobctBeHHoro  kamuTtaita ROE = net profit/equity,

o0opayrBaeMoOCTh aKTHBOB asset turnover = revenue/total assets, ko3dduument
¢uHaHcoBoro JeBepuaKka leverage ratio, Kod(p(HUIIMEHT TOKPHITUS 3amacoB
o0opoTHBIMHU akTHBaMH (groupby aggregation), Altman Z-score 6ankporcTBa (ML
feature engineering)). Buauame 1O KaXmgoW OpraHW3alUUd  OMPEACTUTH
(PMHAHCOBYIO YCTOHYMBOCTh KaK CyMMY COOCTBEHHOIO KalMTaja, HEICHEKHBIX
aKTHBOB U (DMHAHCOBBIX PE3EPBOB.

2. CocraButh Tabauiry 1, U3y4yuTh BapHallMIO MU B3aUMOCBSI3U (DUHAHCOBBIX
nokaszareneil (ML-ananu3 Bapuauuu koppensiuuid). Ilo 1-2 nambosiee BaKHBIM
nokaszatensM (puHaHCOBasT yCTOMUYUBOCTh, PEHTA0EIBLHOCTh KanuTaaa) pacCYnuTaTh
noKaszaTesid BapHalMM (CpeHee KBaJIpaTUYeCKOe OTKJIOHEHHUE, Ko3(duimeHt
Bapuaiun) u omuoOku BeIOOpkH (Bootstrap).

3. OrolOparpb TrpynnupoBOYHBIA MNPU3HAK (PUHAHCOBOIO  COCTOSTHHS
(Recursive Feature Elimination RFE mmioc K-means++ ¢ silhouette score ams
BBIJICJICHUSI TpYII (UHAHCOBO YCTOWYMBBIX, PUCKOBAHHBIX M KPUTHYECKHX
IPEIPUSITHI ).

4. TlpoBecTH aBTOMATU3UPOBAHHYIO CBOJKY JAaHHBIX I10 BbIJICICHHBIM
rpynnaM (pUHAHCOBOTO COCTOSIHHMSI M B IIEJIOM IO COBOKYMHOCTH MPEANPUITUIN
(pandas groupby rtoc Plotly Express ju1st BU3yanu3aiuu CBOJIHBIX ITOKa3aTeseH).

Bropoii 3Tan

1. U3yunTh mo THTIOBBIM TpyIinam puHaHcoBoTO coctosiaus MU -ananu3om:

YpoBHu  (PUHAHCOBOH  YCTOWYMBOCTH  NPEANPUATHH:  KOADPHUIMEHT
(bUHAHCOBOM HE3aBUCUMOCTH W MAaHEBPEHHOCTH COOCTBEHHBIX cpeacTB (Scatter
Plot mroc Violin Plot); mokaszatenu o0opauynBaeMOCTH aKTHMBOB W KalMTalia
(SHAP pasnoxenue TIOC WHASKCHBIM MeToa aHaim3a Tema / IlpakTukyma);
KO3(QPUIMEHT TMOKPBITUSI  0053aTeIbCTB C  IPOBEJICHUEM  PErpecCUOHHOM
JIEKOMMO3UIINH; BHYTPEHHUM ()MHAHCOBBIM PEUTHHT MpeAnpUusITUil (aBTOpEgressive
mojeau ARIMA).

2. Ctpyktypa 0OamaHca, MacCMBOB U AKTUBOB CEIbXO3MPEANPUITUIN, MO
3aeMHBIX cpelacTB. OUEHUTHh pasiuuMs MEXKIy Trpynnamd B (UHAHCOBOM
CIIECHUANIU3AIUU C UCTIONB30BAaHUEM TTOKA3aTeIeH YIEIbHOTO BECa CEIbX03aKTHBOB
B 00meMm Oanance mmoc ['MC-pusyanuzanust peruonoB ¢puHancuponanus (Folium
Leaflet).

3. Pa3mepsl ¥ ypoOBeHBb KOHIIEHTpAIMU (PUHAHCOBBIX PUCKOB B IIE€JIOM U TI0
Bujam xo3sicTB (Quantile Regression mimtoc DBSCAN kiactepu3zanus).
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4. Vposenb ¢unancoBou ycrouunBoctu (Feature Importance XGBoost):
00€CEYCHHOCTh  COOCTBEHHBIMU  CPEACTBAMHM U JIMKBUAHBIMU  aKTUBaMHU,
CTPYKTypa TAacCUBOB (COOCTBEHHBIE M 3a€MHBIE CpPEACTBA), PE3EPBBI MO
(rHaHCOBbIE MOTEPH, KOAPHUIIMEHT (PUHAHCOBOTO phlyara.

5. YpoBeHb 3KOHOMUYECKON AP(PEKTUBHOCTH U €€ CBS3b ¢ (PUHAHCOBBIMHU
puckamu: ROA, ROE, EBITDA margin (Prophet forecasting); peHTadensHOCTE
npogax (Causal ML DoubleML); cBs3b peHTaOCIBHOCTH C JIMKBHIHOCTBIO M
JEBEPUKEM; TIPUPOCT TPHUOBUIA 3a CUET ONTUMHU3ALUU CTPYKTYpPbl KalUTAala;
CPC/JHEB3BECLICHHAS CTOMMOCTb KarnuTasia npeanpHusITHR.

6. YpoBeHb AEOUTOPCKOM 3a0KEHHOCTH TOKYIIATEIeH M KPEIUTOPCKOM
3aJI0J>KCHHOCTH MOCTaBIIMKaM B pacuere Ha 1 win 100 ra cenbCKoX03s1CTBEHHBIX
YroJui 1 MO OTHOILICHUIO K 00mIel BRIpYUKe OT peanusanuu npoaykiuu (Financial
Ratios Dashboard).

7. VYpoenb 10-15 ocCHOBHBIX MOKa3aTele (UHAHCOBOTO COCTOSHHS 3a
Oa3ucHBIi TOA M MX H3MeHeHWe B oTdyetHOM rojay (ARIMA Prophet
MOJICTUPOBAHUE).

8. OroOparp 1-2 Haubosiee CyIIECTBEHHBIX (PAKTOPHBIX MpPHU3HAKA
(¢uHaHcoBOM >PPEeKTUBHOCTH (YUCICHHOCTh PaOOTHUKOB Ha | MMIUIHOH pyOIeit
aKTHBOB, TMPOM3BOJICTBEHHBIC 3aTpaThl Ha COOCTBEHHBIC M 3aE€MHbBIC CPEICTBA,
KO3pPuImeHT o000paunBaeMOCTH JI€OMTOPCKOM  3a/I0JDKEHHOCTH, CTPYKTypa
kanurtana (GradientBoostingClassifier).

9. Jlnsd OLCHKM CTENEHM BIUSIHUS (PAKTOpPOB Ha (PMHAHCOBOE COCTOSTHUE
HCIIOJIb30BaTh KOppeIauoHHO-perpeccuonnublii ananu3 (XGBoost mioc SHAP).
Jlns BBISIBJICHHS PE3epBOB pocTa (PUHAHCOBOM YCTOWYMBOCTU TPOBECTH IO
YPABHEHUIO CBSI3M MPOTHO3HBIN pacyeT 0KUIAAEMOTO 3HAYEHUS Pe3yIbTaTUBHOTO
NpU3HaKa NPU 3aJaHHBIX BEJIMYMHAX (PAKTOPHBIX IPHU3HAKOB JOCTUTHYTBHIX B
nepenoBeix npeanpuatusx (What-if ananus).

10. AHanu3 TEHACHUMU HM3MCHEHUs 2 B3aUMOCBS3aHHBIX IOKa3aTeseH
(UHAHCOBOTO COCTOSAHMS (YCTOMYMBOCTH IUTIOC PEHTA0ETBHOCTh KaIlUTala)
npoBecTd B 1enoM mo peruony 3a 10-12 mer (Prophet mmroc LSTM, Plotly
candlestick).

Tema 10 AnaiauTuka HHPPOBLIX GUHAHCOBBIX AAHHBIX ISl
CTATHCTHKO-)KOHOMHUYECKOr0 AHAJIN3a (UHAHCOBOI0 COCTOSIHHUS
CeJIbCKOXO03SIMCTBEHHBIX npeanpusaTuii (Ha npumepe AO «PocceibXx030aHK»)

IlepBblii 3TaN

1. Paspaborka HWMMH-anroputMoB pacuera 5-6 KIHOUEBBIX I[OKa3aTelicH
2 GEeKTUBHOCTH CEIBCKOTO XO03s#cTBa (BBIXOA BanmoBoi mpoayknum Ha 100 ra
CEJIbCKOXO03SMCTBEHHBIX yroaui (pandas numpy), PCHTA0CIBHOCTD
cenpxo3npou3BojacTBa (profit margin = revenue/costs), ypokalHOCTh OCHOBHBIX
KyJIbTYp M HpOAyKTHBHOCTH ckorta (yield per ha, milk yield per cow), moss
TOBApHOM TPOMYKIIMM B BaJOBOM TMpOW3BOACTBE (groupby aggregation),
KO3 PUIMEHT UCIOIB30BAaHUS 36MEJIbHBIX U TPYIOBBIX PECYpPCOB, KOMIUIEKCHBIN
uHIeke d(pdexTuBHOCTH arpornpounsBoacTBa (ML feature engineering)). Bruauane
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M0 Ka)KJI0M OpraHU3aIiuy ONPeACIUuTh 00uTyI0 3((HEKTUBHOCTh KAK UHTETPAIbHBIN
nokaszaTelib NPOU3BOACTBA PACTEHUEBOJCTBA, >KMBOTHOBOJCTBA M peajU3alUu
NPOAYKIIHH.

2. CocraButh Tabauuy 1, U3ydyuTh BapUALIMI0 W B3aUMOCBSI3H OOJBIIUX
arpojanHbix (ML-ananu3 Bapuaumm koppeisiuuit). [lo 1-2 nHambornee BaXxHBIM
nokaszatesisiM (yposKaliHOCTh, PEHTA0CIBHOCTh) PACCUUTATh MOKA3aTeId BapUALIUU
(cpeaHee KBaJpaTMYECKOE OTKJIOHEHHUE, KO3(p(UUIMEHT Bapualuu) M OIUOKU
BEIOOpKH (Bootstrap).

3. OtoOpaTh TrpynnupoBOYHBIA mMpu3HAK SPHEKTUBHOCTH arpodu3Heca
(Recursive Feature Elimination RFE mmioc K-means++ ¢ silhouette score ams
BBIJICJICHUSI TPYII BBICOKOTEXHOJOTMYHBIX CPEAHMX W HHU3KONPOYKTUBHBIX
XO3SUCTB).

4. TlpoBecTH aBTOMAaTH3MPOBAHHYIO CBOJAKY OOJBIIMX JAaHHBIX IO
BBIJICJICHHBIM ~ TpynnaM 3(GQGEKTUBHOCTH HW B IIJIOM 10 COBOKYITHOCTH
npeanpustuid (pandas groupby rroc Plotly Express juist Bu3yanu3auuu CBOJIHBIX
nmoKasaTeseit).

Bropoii 3Tan

1. U3yuutb 1o tunoBbiM rpymnmam 3¢ dextuBHoctn MM-ananmu3zom 0onbimx
JTAHHBIX

VYpoBHU pe3yJbTaTUBHBIX MOKa3aTeJei arporpou3BOJICTBA: BbIXO/ BaJOBOU
npoaykuuu Ha 1 wim 100 ra yroamii pacTeHHEBOJICTBA U )KUBOTHOBOJICTBA (Scatter
Plot mmoc Violin Plot); mpoaykiusi OCHOBHBIX HanpaBieHUH (YpOKaHOCTH
KyJbTYp, HAJOW, MPUBEC CKOTA) B HATYypaJIbHOM U CTOMMOCTHOM BBIPKCHUU C
OLICHKOM MO CpeAHUM pbIHOYHBIM IicHaM (SHAP pasioxkeHue 1iroc MHIACKCHBIN
MeToJ aHanu3a Tema 7 [IpakTukyma); KOMILIEKCHAS TIPOAYKTUBHOCTh PECYpPCOB C
NPOBEJACHUEM PErpeCCHOHHON JACKOMITO3MIIMU; BbIpyYKa OT peajin3aluu Ha 1 ra B
IICJIOM | 110 HATIPABJICHUSIM.

2. Crpykrypa 3emelbHOro (OHJIA, TOrOJOBbS CKOTa, KaHajloB cObITa,
cnenuManu3anus — X03siWcTB.  OLEHUTh  pa3nuuusi MEXAy TpynmamMud B
TEXHOJIOTHYECKON CIEIUATM3allMi ¢ HCIOJIb30BAHUEM TOKa3aTeNell yAeabHOTO
Beca HarpasiieHud npousBojacTsa rwuioc ['MC-Busyanuzanus arponanamadTos u
noructuku (Folium Leaflet).

3. Pa3mepbl W ypoBeHb KOHLIEHTpalMM arpoOu3Heca B ILEJIOM U 10
HanpaeiaeHusM  mpoumsBoacTBa  (Quantile  Regression mmoc  DBSCAN
KJIaCTepHU3aLus).

4. YpoBenb nudppoBU3aNN U TeXHOJOTHYECKOW nHTeHcHpukanun (Feature
Importance XGBoost): o0ecrieueHHOCTh LU(POBLIMH TEXHOJIOTUSIMHU (JATYHKH,
nponbl, MHU-cuctemspl), TOUHOE 3eMJICACIUE W JKUBOTHOBOJICTBO, 3aTpaThl Ha
uudpoBu3anMio Ha | ra wWiM ToJOBY CKOTa, KO3((UIUMEHT HCIOIb30BaHUS
OOJIBIIUX TAHHBIX B YIIPABICHUH.

5. YpoBeHb 3KOHOMHYECKOH 3>P(PEKTUBHOCTH M €€ CBSI3b C LU(POBBIMU
(dakTopaMu: BajoOBas BBIPYYKa W TpUOBLUIL HAa eauHHIy pecypcoB (Prophet
forecasting); pentabenbHOCTL 1H(poBU3UpOBaHHBIX x03sicTB (Causal ML
DoubleML); cBsizb peHTaOenbHOCTU C YpOBHEM LM(POBHU3AIMM U 3aTpaTamMH Ha
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NU; npupoct npuObLIH 3a cUeT OONBIINX JaHHBIX; CEOCCTOMMOCTh MPOIYKITUH B
UU(PPOBBIX U TPATUIIMOHHBIX X03HCTBAX.

6. YpoBeHb IEOMTOPCKOM M KPEIUTOPCKOU 3a0/DKEHHOCTH B pacuere Ha 1
win 100 ra 3eMenbHON IJIOAJAM U N0 OTHOLICHUIO K BBIPYYKE C YYETOM BIIMSHUS
uupposoro mouutopunra (Financial Ratios Dashboard).

7. Yposenb 10-15 ocHOBHBIX TIOKa3aTenell 3PHEKTUBHOCTH TU(PPOBU3ALINH
3a 0a3MCHBIM TOJA M WX H3MeHeHue B orTdyeTtHOM roay (ARIMA Prophet
MO/JICITUPOBAHUE).

8. OroOparp 1-2 Haubosiee CyIIECTBEHHBIX (PAKTOPHBIX TMpPHU3HAKa
nudposuzanuu (unciaeHHocTs [T-cnenuanuctoB Ha 1000 ra, uaBecturuu B U u
OosnbllMe JaHHbIE Ha | MWUIMOH pyOJiell BBIPYYKH, YpPOBEHb BHEIPEHHUS
uGpoBbIX MmIATHopM, KOIPPHUIMEHT HCMONB30BAHUS CITyTHHUKOBBIX JAHHBIX U
[oT-narunkos (GradientBoostingClassifier).

9. JInst OTIeHKHW CTeNeHW BAUSHUS MU(POBBIX (HakTOpoB HA Y PEKTUBHOCTH
arpoOM3Heca MCIOJIb30BaTh KOPPEIsLHOHHO-perpeccuonnbiit anamu3 (XGBoost
witoc SHAP). Jlns BeIsIBICHUS pPe3epBOB pocTa OT HU(PPOBU3AIMU MPOBECTH TIO
YPaBHEHUIO CBS3M MPOTHO3HBIA pacyeT OKUAACMOI'0 3HAYCHMS PE3yJbTaTHBHOIO
NpU3HaKa MPH 3aJ@aHHBIX BEJMYMHAX LU(POBBIX (PAKTOPOB MEPEIOBBIX XO3SHUCTB
(What-if ananmus).

10. AHanu3 TEHACHUMU HM3MCHEHUs 2 B3aUMOCBS3aHHBIX IOKa3aTeseH
nudpoBuzanuu (PeHTA0CIBHOCTh TUIIOC ypoBeHb WM-BHeapeHus) MpOBECTH B
1esoM 1o peruony 3a 10-12 ner (Prophet rmumoc LSTM, Plotly candlestick).

4.4.3 PazpaboTka 3aKJII04YeHUS

OCHOBHOE Ha3HAYCHUE 3aKIFOYCHUS, BBIBOJIOB - PE3IOMUPOBATH COJCPIKAHME
KyPCOBOI'O MPOEKTA, MOJABECTH UTOTU NMPOBEACHHBIX UCCICAOBAHMI, COOTHECS UX C
IIEJTBI0 U 33]Ja4aMU MCCIIeIOBaHuUsA, CHOPMYITUPOBAHHBIMHA BO BBEJICHHH.

B 3axnrodeHun A0JDKHBI OBITH IpejCTaBICHbI Haubosiee CyIIECTBEHHbBIC
BBIBOJIBI U Pa3pabOTaHHBIE MPE/TIOKEHUS 110 TTOBBIMICHUIO YPOBHS 3D PeKkTuBHOCTH
IIPOM3BOJICTBA (pealu3aliK) MPOIYKIMH CEIbCKOr0 XO034iCTBA B COOTBETCTBUU C
MOCTABJICHHOU TIEJIBI0 U PEIICHHBIMH 3a[a9aMHy. 3aKJIFOUCHHUE TIOJDKHO COCTOSTH U3
5-7 MyHKTOB, BBIBOJIbI JOJKHBI ObITh KOHKPETHBIMU U MOATBEPKIATHCS YACIOBBIM
MaTEPHAIIOM.

4.4.4 Odopmiienue OudaHOrpadgpuIecKoro cnucKa
B Gubnmorpaduyeckuii Ciucok BKIKOYAKOTCS UCTOYHHKHU, HA KOTOPbIC €CTh
CCBUIKM B TEKCT€ KypcoBoro mpoekta (He meHee 10 uctounumkoB). OOs3aTeIbHO
NPUCYTCTBUE HMCTOYHUKOB, OIMYOJMKOBAaHHBIX B TEUCHUE NOCICIHUX 3-X JIET W
3apyO0eKHBIX HCTOYHHKOB.

4.4.5 Odopmienue Ilpusioxkenus (1Mo He0oHXOAMMOCTH)

[IpunokeHus:  ABISIOTCS ~ CAMOCTOSITENIBHOM ~ 4YacThio  paboTel. B
NPWIOKEHUSIX KYpPCOBOTO TPOEKTa TMOMEIMIAIOT MaTepHal, JJIOMOTHSIONTHA
OCHOBHOM TEKCT.

[TpunoxeHus M MOTYT OBITh: Tpaduku, TUarpaMMbl; TAOIUIBI OOJBIIOTO
(dopMaTta, CTaTUCTHYECKHE JaHHbIe; (opMbl OyXrajaTepckoil OTYETHOCTH;
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dbororpaduu, TexHuueckue (MpoieccyanbHble) TOKYMEHTH W/MIH UX (parMeHTHl,
a TakKe TEKCThI, KOTOPBIC MO Pa3HbIM NPHYMHAM HE MOTYT OBITh IOMELICHBI B
OCHOBHOW paboTe W T.OI. TMPOMEKYTOUHBIC BBIYHUCICHUS, PACUETHI, BBIKJIAIKH;
IPOTOKOJIBI UCMBITAHUN (3KCIIEPUMEHTOB); 3aKJIOYCHUS SKCIEPTH3bI, aKThI
BHEJPCHHS U T.[I.

5. Tpe6oBanusi kK 0popMJIEeHHIO KYPCOBOI'0 MPOEKTA

5.1 Odopmienne Tekcrosoro marepuana (/' OC7T 7.0.11 —2011)

1.

KypcoBoit mpoeKT MOKeH OBITh BBIMOJHEH TIEYaTHBIM CIIOCOOOM ¢
UCIIOJIb30BAaHUEM KOMIIBIOTEpA U MPUHTEpPA Ha OJHOW cTopoHe Oenoit Oymaru
dbopmarta A 4 (210x297 mm).

[Tons: ¢ neBoit CTOPOHBI - 25 MM; ¢ TIpaBoit - 10 Mm; B BepxHel gactu - 20 MM;
B HUKHEN - 20 MMm.

Tun wpudra: Times New Roman Cyr. lllpudt ocHOBHOrO TeKcTa: OOBIUHBIMH,
pasmep 14 nt. lpudT 3arooBKOB pa3nenos (TIaB): MOIYKUPHBIN, pazmep 16
nt. pudrt 3arosoBkoB mnoapasaenoB: MoayKupHbid, pazmep 14 nr. LlBer
mpudTa J0MKEH OBITh YEepHBIM. MEKCHUMBOJBHBIH WHTEPBAI — OOBIYHBIM.
MexCTpOUHBIM HHTEpBa — MOJYTOPHBbINA. AO3aLHbIi oTcTyn — 1,25 cM.

Crpanunpl A0JKHBI OBITh NPOHYMEpoBaHbl. [TOpsSAKOBBIM HOMEpP CTAaBUTCS B
cepeUHe BepXHero noJis. [lepBoi cTpaHUIIEW CYATAECTCS TUTYJIbHBIA JIUCT, HO
HOMEp CTpaHUILIBI HA HEM HE mpocTaBisercs. Penensus - crpanuna 2, 3atem 3 U
T.1.

. I'maBel UMerOT CKBO3HYH) HYMCpaALUMK B Mpcaciax paGOTbI 1 0003HAYarTCS

apabckumu uudpamu. B KoHLe 3arojioBka TOYKAa He craButTca. Ecim
3aroJIOBOK COCTOUT U3 JIBYX MPEMNJIOKEHUHN, UX pa3aensaioT Toukoi. IlepeHocsl
CJIOB B 3aroJIOBKax He J0IyCKAKTCH.

. Homep mompasmema (maparpada) BKIIOYaeT HOMEp paszaena (TJIaBbl) U

MOPSIIKOBBIM HOMEp Tojpazena (nmaparpada), pazaencHubie Toukoit. [Ipumep —
1.1,1.2ur.n.

['maBe1 pa®oThI O 00BEMY OKHBI OBITH IPONOPIHOHANTBHBIMEU. Kak/1as rmaBa
HAYUHACTCS C HOBOM CTPaHULBI.

B pabore HeoOXoauMO YETKO M JIOTUYHO H3JaraTh CBOU MBICIH, CIEAYET
n30eraTh TMOBTOPEHWH W OTCTYIUICHHMH OT OCHOBHOW TeMbl. He crmemyer
3arpoMOsK/1aTh TEKCT JJIMHHBIMU ONUCATEIbHBIMU MaTEepHalaMu.

Ha mnocnenneit crpaHuile KypcOBOTO MPOEKTa CTaBATCA JAaTa OKOHYAHMS
paboTHI U MOAMUCH ABTOPA.

10.3aKOoHYCHHYIO padOTy ClEAyeT NEPEIUICCTH B MAIKY.

Hanucannyioo U opOpMIIEHHYIO B COOTBETCTBHH C TPEOOBAaHHAMH KYPCOBOI'O
IPOEKTa 00yYaromuiics peructpupyer Ha Kadeape. Cpok pereH3UPOBAHUS —
He OoJstee 7 mHEH.
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5.2 Odopmienue ccblI0K (I'OCTP 7.0.5)

[Ipy HamucaHuM KypcOBOTO TIPOGKTa HEOOXOAWMO JaBaTh KpaTKHE
BHYTPUTEKCTOBBIE OuOinorpaguueckue ccbuiku. Ecim nemaercs ccbulka Ha
HCTOYHHUK B IIEJIOM, TO HEOOXOAMMO TMOCJE YIIOMHHAHHS aBTOPA WM aBTOPCKOTO
KOJUICKTHBA, a TAK¥KE MOCJIC MPUBEICHHON IUTAThl padOoThl, yKa3aTh B KBaIpaTHBIX
CKOOKax HOMEp 3TOTr0 UCTOYHMKA B OnOmmorpaduueckom crmcke. Hampumep: 1o
MHeHuto Ban lllTpaasieHa, cylecTBYIOT MO KpailHEl Mepe Tpu ciydas, Korja
OMOWHIWKAIIAS CTAHOBUTCS HE3aMEHUMOU [7].

JlomyckaeTcsi BHyTPUTEKCTOBYIO OUOIMOrpa)uyecKyro CChUIKY 3aKJI04YaTh B
KpyTable CKOOKHM, C YyKa3aHHEM aBTOPOB W ToJa W3JIaHUS OOBEKTa CCHUIKH.
Hanpuwmep, (Yepaukos, Cokomnos 2018).

Ecnu cchuiky NMpHBOJSAT HAa KOHKPETHBIM (PparMEeHT TEeKCTa JOKyMEHTa, B
HEH yKa3bIBAIOT TMOPSIIKOBBIM HOMEp M CTPAHUIIBI, HA KOTOPBIX TIOMEIICH O00BEKT
cchlUiki. CBeleHUs pa3ACiAIOT 3alsiaToM, 3akioyas B KBaJpaTHBIC CKOOKH.
Hampumep, [10, c. 81]. JlomyckaeTcs ompaBJIaHHOE COKpaIlleHHWE IUTaThl. B
JTAHHOM Clly4ae MPONYIIECHHbIE CI0BA 3aMEHSIOTCSI MHOTOTOYUEM.

5.3 Odopmienue witocTpauuii (I'OCT 2.105-95)

Ha Bce pUCYHKH B TEKCTE JODKHBI OBITh JaHBI CCHUIKA. PHCYHKU JOJIKHBI
pacrnoJiaraTbCsi HEMOCPEACTBEHHO IOCJE TEKCTa, B KOTOPOM OHHU YIIOMHUHAKOTCS
BIICPBBIC, WU HA CJIEAYIONIed cTpaHuie. PUCYHKHM HyMepyroTcs apaOCKuMU
uudpaMu, Mpd 3TOM HyMepalus CKBO3HAs, HO JIONMYCKAaeTcs HyMEpoBaTh U B
npenenax pasnena (riaaBel). B mocnemHeM ciiydae, HOMEp PHCYHKA COCTOUT W3
HOMEpa paszjiela M IOPSJKOBOr0O HOMEpa MIUTKOCTPALMH, Pa3/ICICHHBIX TOYKOH
(Hanpumep: Pucynok 1.1).

[Toanuchs K pUCYHKY pacrosiaraercs moj HUM mnocepeauHe ctpoku. CioBo
«PucyHok» muIIeTcs MOJHOCTHIO. B 3TOM ciydae MOANMUCH JODKHA BHITISICTH
tak: PucyHok 2 - JKuzHeHnHbie (OpMbl pacTeHUIA

Touka B KOHIIC HA3BaHUSI HE CTABUTCS.

[Tpu ccbulkax Ha WUTFOCTPALIMM CIEAYET MUCATh «... B COOTBETCTBUU C PHC.
2» MpU CKBO3HON HyMEpalUH U «... B COOTBETCTBUU C pHcC. 1.2» npu HyMmepauuu B
npenenax pasnuena.

HezaBucumo OT TOro, Kakasi npe/iCTaB/IeHa WJUTIOCTPALUsS - B BUAC CXEMB,
rpaduka, quarpaMMel - MOAMKUCH Beeraa nokHa ObiTh «Pucynoky». [Toamucu tuma
«Cxema 1.2», «/lnarp. 1.5» He nomyckarTCs.

Cxemsbl, Tpaduku, auarpaMMmbl (€CIM OHH HE BHECEHBI B IPUIIOKCHHS)
JIOJDKHBI pa3MeIlaThes cpa3y Mocie CCbUIKA Ha HUX B TEKCTE KypCOBOI'O IPOEKTA.
JlomyckaeTcsi pa3MenieHue WUTIOCTPAlMA Yepe3 OMPECTICHHBIM MPOMEKYTOK
TEKCTa B TOM CJIy4ae, €CJIM pa3MEIICHHUE HIUTIOCTPALlMU HEMOCPEACTBEHHO IOCIIE
CCBUTKH Ha HEe MPUBEIET K Pa3pbIBYy U MEPEHOCY €€ Ha CIICTYIONIYI0 CTPAHHUILY.

Eciu B TekcTe TOKyMEHTa UMEETCs MIUTKOCTpalus, Ha KOTOPOH n300pakeHbl
COCTaBHBIC YAaCTH W3JCIHsI, TO HAa 3TOM WIUTIOCTPAIlUU JIOJDKHBI OBITH yKa3aHbI
HOMEpa MO3MIMK 3THX COCTaBHBIX YacTed B Mpefesax JaHHOW WILIICTpaluH,
KOTOpbIE  pacrojaratoT B  BO3pacTalolleM MOpSAKe, 3a HCKIKYCHHEM
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MOBTOPSIONINXCS TO3UIMH, a JUISl AJEKTPO- U PAaTUOIIEMEHTOB - TO3UI[MOHHBIC
0003HaYeHUs1, yCTAHOBJICHHBIE B CXEMaX JaHHOTO U3/CIIHSL.

HckmtoueHne COCTAaBISIOT JJIEKTPO- W PATUOIEMEHTHI, SBIISIOIIACCS
OpraHamMu PeryJMpOBKH WJIM HACTPOMKHM, JUISI KOTOPBIX (KpOMe HOMEepa MO3ULUN)
JIONIOJIHUTENIBHO YKa3bIBalOT B IIOJPUCYHOYHOM TEKCTE HA3HAYCHHE KaxIA0u
PETYIUPOBKM W HACTPOWKH, TIO3UIMOHHOE OOO3HAYECHWE W HAAMUCHA HA
COOTBETCTBYIOIICH IJIAHKE MJIA TTAHEIH.

JlomyckaeTcsi, mpu HEOOXOIUMOCTH, HOMEP, TPUCBOCHHBIA COCTABHON YacTH
U3JIeNIUs Ha WIUTIOCTPAIlUU, COXPaHATh B IIpejeax JT0KyMEHTA.

JInst cxeM pacroioKEHUsS JIEMEHTOB KOHCTPYKIIMA W apXUTEKTYPHO-
CTPOMUTEJIBHBIX YEPTEKEH 3JaHUN (COOPYKCHUI) YKa3bIBaIOT MApKH 3JICMCHTOB.
[Ipy cchiTke B TEKCTE Ha OTHAEHBHBIC 3JIEMEHTHI JeTaneil (OTBEepCTHs, TMa3sHl,
KaHaBKH, OypTHKM W Jp.) MX OOO3HAYarOT IPOMUCHBIMH OYKBaMH pPYCCKOI'O
andasura.

5.4 O0mume npasuiia npeacrasiaenus gopmya (I'OCT 2.105-95)

dopMmyIibl JOJKHBI OBITE 0GopMIIeHBI B peakTope hopmyin Equation Editor
¥ BCTABJICHBI B JIOKYMEHT KaK OOBEKT.

Bosnbluue, JUIMHHBIE W TPOMO3AKHE (OPMYJIbI, KOTOPbIE MMEIOT B COCTaBE
3HaKM  CyMMBbI, Tpou3BeAcHHS, AUGOEPCHIIMPOBAHMS, HHTETPUPOBAHUS,
pa3MEeNIaloT Ha OTACJBHBIX CTPOKAaX. JTO KacaeTcs TAaKKe M BCEX HYMEpYyeMbIX
dbopmyn. JIns KOHOMHUU MeCTa HECKOJIbKO KOPOTKHUX OJHOTHIHBIX (HOpMYII,
OTJCJICHHBIX OT TEKCTa, MOKHO I0JIaTh B OJHOW CTPOKE, a HE OJHY IOJ OJHOIO.
HeOonbiine 1 HECIOXKHBIE (POPMYJIBI, KOTOPHIE HE HMMEIOT CaMOCTOSTEIBHOTO
3HAYCHMSI, BIIMCHIBAIOT BHYTPU CTPOK TEKCTA.

OObsicHEeHHE 3HAYECHUI CUMBOJIOB M YHUCJIOBBIX KOA(P(MUUIUEHTOB HYKHO
NOJIaBaTh HEMOCPEACTBECHHO MMOA (OPMYJIO B TOH MOCIEAOBATEIHHOCTH, B
KOTOPOW OHU NpHBeAEHbI B (popmyse. 3HaYeHHE KaXkJ10r0 CUMBOJIA U YUCIOBOTO
K03 GUIUEHTa HY)KHO MOJaBaTh ¢ HOBOU CTPOKHU. [IepByIO CTPOKY OOBSICHEHUS
HAYMHAIOT CO CJIOBA «TJIe» 03 JBOCTOYMS.

VpaBHeHuss u (GOpMyJbl HYXHO BBIICHATH U3 TEKCTa CBOOOJIHBIMHU
CTpokaMu. Bpllie u Hke Kaxa0i GopMyJibl HYKHO OCTaBUTh HE MEHBIIIE OJHOM
cBOOOMHOM CTpoku. Eciu ypaBHEHHE HE BMEIIACTCS B OJIHY CTPOKY, €r0 CIEayeT
[ICPEHECTH TOCJIC 3HAaKa PaBEHCTBA (=), WM IOCJE 3HAKOB IUIOC (+), MUHYC (-),
YMHOXKECHHE.

HymepoBarb cienyer aumib Te (GOpMyJibl, Ha KOTOpPbIE €CTh CChUIKA B
CIICYIOIIEM TEKCTE.

[TopsiakoBBIC HOMEpPA MOMEYAIOT apaOCKUMU ITUPPaMHU B KPYTJIBIX CKOOKax
OKOJIO IPABOro MOJIsl CTPaHULBI 0e3 TOYeK OT GopMyJibl K ee Homepy. DopmMyiibl
TOJDKHBI HYMEPOBAThCSI CKBO3HOW HyMepamuei apaOckumu nudpamu, KOTOPHIC
3allMChIBAIOT Ha ypoBHE (OpMyJibl cripaBa B KpyriblX ckoOkax. Jlomyckaercs
HyMmepamusi GopMysl B mpeaenax pasaena. B atom ciydae HOMmep (hopmysibl
COCTOMT M3 HOMEpa pasjiena M IOPSJIKOBOrOo HoMmepa (OpMYyIibl, pa3IeIeHHbIX
toukoit (Hampumep, 4.2). Homep, KOTOpEIii HE BMENIAeTCsl B CTPOKE ¢ GOPMYIIOH,
nepeHocaT Huwxe Gopmyibl. Homep Gopmyiibl pu ee nepeHeceHrH BMEIAT Ha
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ypoBHe mocnenHedr crpoku. Ecmm dopmyna B3sta B paMKy, TO HOMEp TaKOM
(OpMyJIbl 3aIUCHIBAIOT CHAPYXH PAMKHU C MPaBO CTOPOHBI HAIPOTHB OCHOBHOM
cTtpoku Qopmynsl. Homep dopMynsl-gpodu moOmalOT HA YPOBHE OCHOBHOU
rOPU30HTAIBHON YEPTOUYKU (POPMYJIBI.

Homep rpynmel Qopmysn, pa3MELIEHHBIX Ha OTJCIbHBIX CTPOKax Wu
00BeMHEHHBIX (DUTYPHOU CKOOKOMW, MOMEIIAETCS CIpaBa OT OCTPHS TMapaHTe3a,
KOTOPO€ HAXOIUTCS B CEepeAuHe Trpymnnbl (GOpMyJ M HANpaBiICHO B CTOPOHY
HOMeEpaA.

OOuee mpaBWJIO IMyHKTyallMM B TEeKCTe ¢ (opmyiamu Takoe: (opmyia
BXOJIUT B TIPEJIOKEHUE KAaK €ro PaBHOMPABHBIA 3JIeMeHT. [lodToMy B KOHIE
(GopMyll MU B TEKCTE Mepe HUMH 3HAKU NPENUHAHHUS CTaBST B COOTBETCTBUH C
NIPaBUJIAMH TYHKTYAIIHH.

JIBoeroune nepen GopmMyJoi CTaBAT JULIb B CIy4asX, MPeLyCMOTPEHHBIX
paBWJIaMU MYHKTYallMH: a) B TEeKCTe Tepen (Gopmynoir obobmiaromee cioBo; 0)
3TOro TpedyeT MOCTPOCHUE TEKCTa, KOTOPBIN MPEIIecTBYET popmyiie.

3HaKaMu TIpenuHaHUS MeXAy (hopmyaaMu, KOTOPBIE HAYT OJIHA MO OJHOM
U HE OTIEJCHbl TEKCTOM, MOIYT OBITh 3amsTas WM TO4YKa C 3aIsiToH
HETOCPE/ICTBEHHO 3a POpMYJIOii K €€ HOMepYy.

prm?;: Bnaxxnocts nouBsl W B % BbIUUCISIETCS IO GOpMYIIE:

W = mq—mg)x100 (4.2)

(mg—m)
ric
mi, - Macca BJIQJKHOM MMOYBEI CO CTaKaH4YHKOM, T,
mp - Macca BLICYHICHHOﬁ MMOYBEI CO CTAKAHYHKOM, TI';
m - Macca CTaKaH4YHKa, I'.
[Ipu cchuike Ha GopMyJly B TEKCTE €¢ HOMEp CTaBAT B KPYIJIBIX CKOOKax.

Hanpumep: U3 popmyinsl (4.2) cieayer...

5.5 Odopmaenue Tabauu (I'OCT 2.105-95)

Ha Bce Tabnuipel B TEKCTE ODKHBI OBITH CCBHUIKHA. Tabnuia I0omKHA
pacrnoJyiaraTbCsi HEMOCPEACTBCHHO I0CIE TEKCTa, B KOTOPOM OHAa YIOMHUHAETCA
BIICPBHIC, WU HA CJICTYIOIIEH CTPAHHUIIE.

Bce Tabmuupbl HyMepyroTcs (Hymepauusi CKBO3Has, JMOO B Ipejenax
paszena — B MOCIEIHEM CIlydae HOMEp TaOJIHUIbI COCTOMT W3 HOMEpa pasaena |
NOPSIZIKOBOIO HOMEpPA BHYTPH pas3fielia, pa3ieeHHbIX TOUKOM (ranpumep: Tabnuua
1.2). Tabnuupl KakAOTO TPUIOKEHUS O0003HAYAIOT OTACIBHONW HyMepamuen
apabckumu uudpamu ¢ jgodaBiaeHHEM 0003HAYCHMS TPHIOKEHUS (Hanpumep:
[Ipunoxenwue 2, Tad. 2).

Haspanue TabGnuibl cieyer noMenars Hajx Tabiuueit ciesa, 6e3 ad3aHoro
OTCTyIla B OJIHY CTPOKY C €¢ HOMEpoM uepe3 Tupe (nanpumep: Tabmuna 3 —
AKKyMyJSHS yTJIEpo/ia B TPOAYKIUH arporeHo3oB 3a 1981-2015 rr.).

[Ipu mepeHoce Tabuuibl Ha CIEAYIOILYIO CTPAHMILy Ha3BaHHE MOMELIAOT
TOJIBKO HaJl MEepBOU 4acThio. Ham ApyrumMu gacTsMu TakKe ClIeBa MHIIYT CIOBO
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«IIpomomxenue» unum «OKOHUAHHE» M YKa3bIBAIOT HOMEP TaOMHILI (Hampumep:
[Tponomxenue Tadnuesl 3).

Tabnumel, 3aHUMAaOIME CTpaHUIly U Oolee, OOBIUHO TIOMEIIAIOT B
npuioxenue. Tabmuiyy ¢ OOJBIIMM  KOJIMYECTBOM CTOJOILOB JIOIYCKAaeTCs
pasMeniatb B aJbOOMHON oOpveHTauuMu. B Ttabnuue ponyckaercss NPUMEHSTb
pa3mep mpudta 12, marepsarn 1,0.

3aroJIOBKU CTOJIOLIOB U CTPOK TaOJIHIIBI CIIEIyET MUCATh C MPOIMCHOMN OyKBBI
B €IMHCTBEHHOM YHUCJIE, a TIOA3aroJIOBKUA CTOJIOIIOB — CO CTPOYHOM OYKBBI, €Clu
OHU COCTABJISIFOT OJIHO NPE/UIOKEHHE C 3aroJOBKOM, MJIHM C IMPONUCHOH OYKBBHI,
€CIM OHHM HMEIOT CaMOCTOATENbHOE 3HadeHue. B  KOHIlE 3arolioBKOB U
110/13ar0JIOBKOB CTOJIOIIOB U CTPOK TOUKH HE CTaBST.

Pa3aensTe 3arojiOBKU U MOI3aroJ0BKU OOKOBBIX CTOJIOIOB JUArOHATbHBIMU
JUHUSMU HE JOMYCKaeTcs. 3arojoBKH CTOJIOLIOB, KaK MPaBUIO, 3alKChIBAIOT
napajuiebHO CTpPOKaM TaOIuIlbl, HO TPU HEOOXOAUMOCTH MJOMYCKAETCS HX
NEPIEHIUKYJISIPHOE PACIIONOKCHHUE.

['opu3oHTaNbHBIE W BEPTUKAIBHBIC JHMHUU, PA3rPAHUYUBAIOIINE CTPOKHU
TaOIULBbI, JIOMYCKACTCAd HE MPOBOJAMTH, €CIIM HMX OTCYTCTBUE HE 3aTpyIHSCT
noJjip3oBanue tabauueil. Ho 3aronoBok ctos0oB U CTPOK TaOIMIIBI JOKHBI OBbITH
OT/ICTICHBI TUHUEH OT OCTAIBLHOM YaCTH TaAOIUIIBL.

[Tpn 3aumMcTBOBaHMM TaOIMIl M3 KaKOro-JiMOO HMCTOYHHMKA, IMOCIC Hee
opopMIISIETCSI CHOCKA Ha HCTOYHUK B COOTBETCTBUHU C TPeOOBAHUSMU K
0(hOpMIIEHHUIO CHOCOK.
llpumep:

Tabnuua 5 — AKKymyJisinus yriiepoja B NpoJAyKUKK arpoueHo3os 3a 1981-2019 rr.,
toic. T C'TOT |

Jlanpmad THO-KITMMaTHYECKas 30Ha ra ANP BNP NPP
1 2 3 4 5

JlecocTennb 42054 84,52 61,85 146,37

Crenn 150201 221,70 246,72 | 468,42

PAa3pblé CMpaHulybl

[Tpopomxenue TadauIbl 5

1 2 3 4 5
Cyxocrenp 52524 79,05 71,14 150,19
HTtoro 244779 385,27 379,71 764,98

5.6 Odopmienne douduorpapuyeckoro cnucka (I'OCT 7.1)
Odopmienune KHUT

¢ 1 asmopom
Opuio, 1.C. Xumus nous / JI.C. Opnos. — M.: U3a-80 MI'Y, 1985. — 376 c.
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¢ 2-3 aemopamu

XKynanosa, B.H.  ArpomouBet  TyBbl: cCcBOiicTBA HU  OCOOCHHOCTH
dyuxunonuposanns / B.H. XXymanosa, B.B. UympoBa. — Kpacuospck: M3a-Bo
Kpacl’'AY, 2010. — 155 c.

¢ 4 u 6bonee asmopamu
Kopo6kun, M.B. CoBpemennas sxonomuka/ M.B. Kopobkun [u a.p.] — CIIO.:
[Tutep, 2014. — 325 c.

Odopmitenne yueOHHKOB M y4eOHBIX NOCOOM

Haywmos, B.JI. 'eorpadus nous. [Toussl TponukoB u cyOTponukoB: yueOHuk / B. /1.
HaymoB — M.: «MHD®PA-M», 2014. — 282 c.

Odopmiienne yueOHHKOB M y4eOHBIX MOCOOMH MO/ pelaKuuen

Hcnonp30BaHne MUCTAHIIMOHHBIX METOJOB HCCIEIOBAHUS TPU TMPOEKTHUPOBAHUU
aJlanTUBHO-JAHAIAPTHBIX cHUcTeM 3emieaenus: yd. nocobue / WM.JO. Caum,
B.1.CaBuu, E.1O. IlpyaaukoBa, A.A. Ycrioxkaaus; nmoa pea. B.M. Kuproomuna. —
M.: U3n-Bo PTAY-MCXA, 2014. - 180 c.

rH.l'lﬂ MHOTOTOMHBIX KHHT

bokxoB, A.H. Dxonomuka T.2. Mukposkonomuka / A.H. BokoB. — M.: Hopwma,
2014.-532c.

CJioBapu ¥ SHUHUKJIONEINH

OxeroB, C.M. Tonkoseiii cioBaps pycckoro s3eika / C.M. Oxeros, H. IO.
[IIBenoBa. — M.: A30ykoBHUK, 2000. — 940 c.

Oxonomuueckas sHnukiaoneaus / E.M. Anekcanaposa [u 1p.]. — M.: DxoHOMHKA,
1999. — 1055 c.

Odopmitenne craTei U3 KYPHAJI0B U NEPHOAHYECKUX COOPHHKOB

1. SxoBnes, I[1.A. IIpomyKTUBHOCTH SIPOBBIX 3€PHOBBIX KYJIBTYP B YCIOBHUSX
BO3JCHCTBHSI aOMOTHYECKMX CTPECCOBBIX (DAKTOpPOB Mpu 00paboTke CeMsiH
ceneHoM, kpeMHueM U IUHKOM / [1.A. SIkoBneB // ATpOXUMUYECKUNA BECTHUK. —

2014. — Ne 4. — C. 38-40.

2. Krylova, V.V. Hypoxic stress and the transport systems of the peribacteroid
membrane of bean root nodules / V.V. Krylova, S.F. Izmailov // Applied
Biochemistry and Microbiology, 2011. — Vol. 47. — Nel. — P.12-17.

3. Ceprees, B.C. /lunamuka MHUHEPaIbHOTO a30Ta B YEPHO3EME BBINICIOYEHHOM
o/ SPOBOM MILIEHUIICH MPU PA3TUYHBIX MPHEMax OCHOBHOW 00pabOTKHU MOYBHI /
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B.C. Ceprees // Hayunoe oOecredeHue YCTOMYMBOTO (YHKIIMOHUPOBAHUS H
passutus  AlIK: Marepuanbl  Bcepoccuiickoi Hay4YHO-IIPaKTUUYECKON
koHbpepenuu. — Y da, 2009. — C. 58-62.

4. Shumakova, K.B. The development of rational drip irrigation schedule for
growing nursery apple trees (Malus domestica Borkh.) in the Moscow region/ K.B.
Shumakova, A.Yu. Burmistrova // European science and technology: materials of
the IV international research and practice conference. Vol. 1. Publishing office
Vela Verlag Waldkraiburg — Munich — Germany, 2013. — P. 452-458.

JAunccepraums

XKynanosa, B.H. ['ymycHOe cOCTOsIHME TOYB M MPOJYKTHUBHOCTH arpolcHO30B
Tyssl // B.H. XKXynanosa. — Jlucc. ... kana.0uon.Hayk. Kpacnosipck, 2005. — 150 c.

ABTOpedepar qucceprauuu

Koszenuea, E.C. BiausgHue arpoXMMHUYECKMX CBOMCTB IIOYB LECHTPAJIbHOIO
HEUEpPHO3eMbsI Ha YP(PEKTUBHOCTL a30THBIX yAOOpeHwit: ABTOped. AuC. KaH].

ouoJ. Hayk: 06.01.04 —M.: 2011. — 23c.

Onucanme HOPMATHBHO-TCXHHYCCKHX U TEXHHYCCKHX TOKYMCHTOB

1. TOCT P 7.0.5-2008 «Cucrema ctrangapToB o nHGOpMAIHH, OMOIHOTECUHOMY U
u3aareabckomy Jneny. bubmuorpadudeckas ccbuika. OOmme TpeGoBaHHS U
npaBmia coctaBiaeHus» — Beea. 2009-01-01. — M.: Crangaptuadopm, 2008. — 23
C.

2. Ilar. 2187888 Poccuiickas ®enepamusa, MIIK7 H 04 B 1/38, H 04 J 13/00.
[Tpuemonepenaromee  ycrpoiictBo /  Yyraeea  B.M.;  3asButenr W
nateHToobnamarens Boponex. Hayd.-uccnea. uH-T cBsizu. — Ne 2000131736/09;

3asBil. 18.12.00; ony6u. 20.08.02, bron. Ne 23 (IT4.). — 3 c.
Onucanue opuIHATBLHBIX U3TAHUI

Konctutyuus Poccuiickoit @enepanuu : MpUHSATA BCEHAPOIHBIM TOJIOCOBaHUEM 12
nexabps 1993 rona. — M.: Dkemo, 2013. — 63 c.

JlenmoHUpOBaHHBbIC HAYYHbIE PA0OTHI

1. Kpbuio, A.B. Terepodasnas kpucraumsanuss Opomuaa cepedpa /
A.B. Kpsutos, B.B. babkun; Peaxon. « KypH. npuknagnoi xumum». — JI., 1982, —
11 c.— len. 8 BUHWUTU 24.03.82; Ne 1286-82.

2. Kysnenos, I0.C. M3MeHeHHe CKOPOCTH 3BYKa B XOJOJAWJIBHBIX pacruiaBax /
[0.C. Ky3nenoB; Mock. xum.-texHon. yH-T. — M., 1982. — 10c. — Jlen. B
BUHUTH 27.05.82; Ne 2641.

DJIeKTPOHHbIE PecypChl
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1. Cypos, B.B. IlpoaykTuBHOCTE 3BE€Ha MOJIEBOrO0 ceBoobopota / B.B.
Cypos, O.B. Uyxuna // Moso4HOXO03HCTBCHHBIH BeCTHUK. — 2012. — Ne4(8)
[OnexTponnsrit  xypuan]. — C.18-23. - Pexwmm  pgoctyma: URL
molochnoe.ru/journal.

2. 3amuTa TEpPCOHANbHBIX JAaHHBIX IIOJIb30BATEICH W COTPYIAHUKOB
OonbmmoTeku [DNeKTpOoHHBIN pecypc]. — Pexxum goctyna: http://www.nbrkomi.ru. —
3arnaBue ¢ ’kpana. — ([lara oopauienus: 14.04.2014).

5.7 Odopmiienue rpadpuuecKUX MATEPHAIOB

['padmueckasi yacTh BBINOJHICTCS Ha OJHON CTOpoHE Oesoil uepTExHOU
oymaru B cootBeTcTBHH ¢ TpeboBanusmu ['OCT 2.301-68 dopmara Al (594x841).
B 00oCHOBaHHBIX CIly4asX IS OTJAEIBHBIX JIHCTOB JOIYCKAeTCs MPUMEHEHUE
Ipyrux GopMaTos.

TpeGoBanus k odopmiIeHHIO TpaQUIECKOW YacTH M3JIOKEHBI B CTaHIapTaX
ECKJI: TOCT 2.302-68* «Macmrta0e»; TOCT 2.303-68* «JIuaun»; 'OCT 2.304-
81* «Ipudtery, TOCT 2.305-68** «M300pakeHuss — BUJIBI, pa3pe3bl, CCICHUS U
T. a. OcHoBHas Haanuch Ha deprexax BwimonHsercs no ['OCT 2.104-68*.
OdopmiieHns OCHOBHOW HAAMUCH TpadUYECKON YaCTH  BBIIOTHSIETCS B
cootrBercTBumM ¢ ['OCT P 21.1101-2013 CIIJIC.

Uepteskun MOMKHBI  OBITh  OGOPMIIEHBI B TOJHOM COOTBETCTBHH C
rOCYJAapCTBEHHBIMM  CTaHaapTamu: «EJQMHOM  CHCTEMBI  KOHCTPYKTOPCKOM
nokymentarmn»  (ECKJl); «CuctemMbl  TPOEKTHOM  JOKYMEHTAMU  JJIs
crpoutensctBay (CIIJIC (I'OCT 21)) u apyrux HOpMaTHMBHBIX JOKYMeHTOB. Ha
KQOKIOM JINCTe TOHKHUMH JIMHUSMU OTMEYAeTCsl BHEIIHSAS paMKa M0 pa3Mepy
dopmara nucTa, MpUYEM BAOJIbL KOPOTKOW CTOPOHBI CJEBAa OCTABISICTCS TOJE
IIMPUHON 25 MM JUIsl NOAIIMBKY JIMCTa. B mpaBoM HMXKHEM yrily pacrnoJjiaracercs
OCHOBHasl TIOJITUCh YCTAHOBIIGHHOH (hOpMBI, ipuiokerHwue [ .

5.8 Odopmienne npuiio:keHuit (I'OCT 2.105-95)

Kaxxnoe mpuinokeHue cieayeT HauYWHATh C HOBOW CTPAHMIIBI C YKa3aHHUEM
HaBepxy nocepeauHe crpaHulibl cinoBa "l[lpunoxenue" u ero 0003HAYCHUS.
[TpuiioxkeHue JOJKHO MMETh 3arojlOBOK, KOTOPBIA 3allMCHIBAIOT CUMMETPUYHO
OTHOCHUTEIBHO TEKCTA C MPOMUCHOU OYKBBI OTJICITLHON CTPOKOMA.

[Tpunoxxenust o0O03HaYaKT 3ariaBHbIMM OyKBaMHM pPYCCKOro aidaBura,
HaunHas ¢ A, 3a HCKIIoueHueM OykB E, 3, 1, O, U, b, b, b. Jlomyckaercst
UCIIOJIb30BaHUE U1l 0003HAYeHUs MNpuiIokeHu apabckux uudp. [locne ciosa
"l[lpunoxxkenue”  cmemyer OykBa (umm  mudpa), oOo3HAUamas  €ro
N0CJICIOBATEIBHOCTb.

[Tpunoxkenusi, kKak mpaBwio, OQOPMIAIOT Ha ImcTtax ¢dopmara A4,
Jlonyckaetcst ohopmiATh npriiokeHus: Ha Jiuctax Gopmarta A3, A2, Al no 'OCT
2.301.

[TpusiokeHUst JOJHKHBI MMETh OOIIYH0 € OCTAJBbHOM YacTh JOKYMEHTa
CKBO3HYIO HYMEPAIlUIO CTPAHHUII.
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5.9 TpeGoBaHus K JJHHIBHCTHYECKOMY 0(pOPMJIEHHIO KYPCOBOT'0 MPOEKTA

KypcoBoii mpoekT M0bKeH OBITh HAMWUCaH JIOTHYECKH TOCIIeTOBATENBHO,
JUTEPATYPHBIM s13bIKOM. [ToBTOpHOE ynoTpebieHre OJHOr0 M TOrO K€ CJI0BA, ECIIH
3TO BO3MOKHO, momyctumo depe3 50 — 100 crmoB. He q10mkHBI yIIOTpeOIAThCA Kak
U3JIMIIHE MPOCTPAHHBIC M CJI0KHO MOCTPOCHHBIC MPEUIOKEHUS, TaK U YPE3MEPHO
KpaTKWe JIaKOHWYHBIE (pa3bl, c1abo MeXTay co0Oo#l CBsS3aHHBIC, OMYCKAIOIINE
JIBOMHBIC TOJIKOBAHUS U T. 1.

[Tpu HanmucaHWM KypCOBOTO MPOEKTA HE PEKOMEHIYETCSI BECTH M3JI0KEHHUE OT
NEPBOro JIMIa €JIMHCTBEHHOrO YHMCIA: «s1 HAaOMIOAa», « CUUTAIO», 110 MOEMY
MHEHUIO» U T.J1. KoppekTHee MCroimbh30BaTh MECTOMMEHHUE «MbD». JlomycKaroTcs
000OpOTHI C COXpaHEHUEM TEPBOTO JHUI[A MHOMKECTBEHHOTO YHCIIa, B KOTOPBIX
UCKJIFOYAETCs MECTOMMEHHME «MbI», TO €CTh (ppa3bl CTPOSTCS € ynorpedieHuem
CIIOB «HAOMIOMaeM», «YyCTAaHABIIMBAEM», «HUMeeM». MOXKHO HUCIOIb30BaTh
BBIPAKECHHUSA «HA Halll B3TJI», «I10 HALIEMy MHEHHIO», OJTHAKO MPEANOYTUTEIbHEE
BBIPAXKATH Ty JK€ MBICITh B O€3TMYHON (hopMe, HarpuMmep:

—u3yueHue nedazocuiecko20 Onblma CeudemelbCcmayem o mom, 4mo ...,
—HA OCHOBE 8LINOIHEHHO20 AHAIU3A MOINCHO YIMEEPHCOAMD ...,
—NpoBedeHHble UCCIe008AHUL NOOMBEPOUTU ...,

—Npeocmasisiemcs YenecooopasHblM OMMemums,;

—YCMAHOBIEHO, YUMo,

—0enaemcsi 6vl600 0...;

—criedyem noouUepKHymo, 8blOeIUmb,

—MOJICHO COeNambv 6b1800 O MOM, YUMo,

—HeoOX00UMO paccmMompemy, U3y4ums, OONOJHUMb,

—8 pabome paccmampusaOmcs, AHaAIUUPYIOMCA. ..

[Ipn HammMcaHWM KypCOBOTO TMPOEKTa HEOOXOJMMO TOJIE30BATHCS SI3BIKOM
HAYyYHOT'O M3JI0KEHHMs. 3/1eChb MOTYT OBITh HMCIOJB30BaHbl CIICAYIOLIUE CIIOBA U
BBIPAKCHUS:

" U1 yKa3aHWs Ha IOCJIEJI0BATEIbHOCTh PAa3BUTUS MBICIM U BPEMEHHYIO
COOTHECEHHOCTH!
— npedicoe 6ce20, CHAUAId, 8 NEPEYI0 0uepedb,
— 80 — NepsbvIX, 80 — BMOPLIX U M. O.;
— 3amem, oanee, 6 3aKal04eHUe, UMAK, HAKOHEY,
— 00 cux nop, pawee, 6 NpPeovbLOYUWUX UCCIeO08AHUAX, 00 HACMOAUIe2O
8pemeHu;
— 8 nOCIeOHUe 200bl, Oecamuiemusi;
" IS COTIOCTABIICHHS M TIPOTHBOTIOCTABIICHHUS:
— 0O0HAKO, 8 MO 8peMs KaK, mem He MeHee, HO, Mecme ¢ mem;
— Kak..., maxk u...;
— € 0OOHOU CMOPOHDL..., C OpPY2OlU CIMOPOHDbL, HE MOIbKO ..., HO U,
— N0 cpasHeHur, 8 omiauyue, 8 NPOMUBONOJIOHCHOCb;
" I yKa3aHUs Ha CIICICTBHUE, IPUYMHHOCTD:
—  maxkum o6pazom, ciedo8ameibHo, UMAK, 8 C85A3U C IMUM,
— omclooa cnedyem, NOHAMHO, SCHO;
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—  3MO no360Jisiem coelams 8bl800, 3aKI0UCHUE;
— ceudemenbcmeyem, 2060pum, 0aen 603MONCHOCMb,
— 8 pesyibmame,
" JUIsl IOTIOJIHEHUS U YTOUHCHUS:
—  NOMUMO 21020, KPOME MO20, MAKMCe U, Hapsoy C..., 8 YACMHOCMU,
—  2la8HbIM 00paA30M, 0COOEHHO, UMEHHO,
" Ul WIUTFOCTPalMU CKa3aHHOIO:
— Hanpumep, max;
—  NPOURNIOCMpUpPYeM  CKA3aHHOE  CAeOVIOWUM NPUMEpPOM, Hpuseodem
npumep;
—  NOOmeepIHCcOeHUeM 8blue CKA3AHHO20 AGNAeMCsl,
" JUISl CCBUIKU Ha MPEBIIYIUE BbICKA3bIBAHUS, MHEHUS, UCCTICIOBAHUS U T.]I.
—  ObLI0 YCMAHO061eHO, pAcCMOMPEHO, BbIABIEHO, NPOAHATUSUPOBAHO,
—  KaK 2080puiiochb, OMmedaiocsb, H004epKuaniocs;
—  QHANO2UYHDBIL, NOOOOHBIU, UOCHMUYHBIL AHATU3, PE3YTbIMan,
— no mHeHuto X, kak ommedaem X, co2nacno meopuu X;
" ISl BBEJACHMSI HOBOI MH(OpMaIIIHK:
—  paccmMompum credyioujue ciyuau, OOnOIHUMeNbHble NPUMepbL,
— nepetioem K pacCMompeHuro, aHaiusy, ONUCaAHUIO,
— ocmanosumcs bonee 0emanvho Ha...;
—  CnedyrowUM BONPOCOM ABIAEMCA...;
— euje OOHUM BACHEUUUM ACNEeKMOM U3YUaeMol NpoobaeMbl AGNAEMCA ...,
" ISl BBIPQKEHUS TOTUUECKUX CBSA3EH MEKITy HACTSIMU BBICKA3bIBAHUS:
— KaK nokasai amaius, Kak Ovlio CKa3aHo evluie,
— HA OCHOBAHUU NOJIYYEHHbIX OAHHBIX,
—  NposedenHoe UCCAeO08anUe NO360Isem COeldmb 6bl800,
—  pe3toMUpys CKa3aHuvoe,
— OanvHeluiue nepcnekmuebl UCcie008anUs CEs13aHbl C....

[TuceMenHas pP€4Yb TpCﬁYCT WCIIOJI30BaHUsI B TEKCTC OOJBIIOrO 4YHCja
Pa3BCPHYTHIX l'IpCJ],J'IO)KCHI/Iﬁ, BKIIIOYAKOIIUX  IIPHAATOYHBIC  IIPCAJIOXKCHHA,
IIPHYaCTHBIC U ACCHIPHUYACTHBIC 060p0TBI. B cBsi3u ¢ 3TUM 4acTo yHOTpeﬁJ]}I}OTC}I
COCTaBHBIC ITOJYHHHUTCIBHBIC COKO3bI H KITHIIIC:

— NOCKONbKY, bazooapsi momy 4mo, 6 COOmeemcmeu C....;
— 8 C6A3l, 8 pe3ylbmame;

— Npu ycnosuu, 4mo, HeCMOmps Hd...;

— Hapsaoy c..., 6 meueHue, 8 xooe, no mepe.

H606XOHI/IMD OnIpCaACIINTL OCHOBHBLIC IIOHATHA II0 TCMC HCCIICOOBAHHA,
4YTOOBI MCIIOJIb30BAHUE UX B TCKCTE KYpPCOBOTI'O IMPOCKTA OBL10 OJHO3HAYHBIM. 210
O3HA4YacCT: TO HWIX HWHOC TMOHATHC, KOTOPOC Pd3HBIMH YUYCHBIMHU MOKCT
TPAKTOBATLCA MMO-pasHOMY, JOJIZKHO BO BCEM TCKCTC ,E[aHHOﬁ paﬁoTIﬂ OT HaydalJia 10
KOHIOA UMCThL JIMIIbL OJHO, YCTKO OIIPCACICHHOC aBTOPOM KYpCOBOI'O IIPOCKTA
3HAYCHHC.
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B KypCOBOM IIPOCKTC OOJIKHO OBITH CD6JI}0,I[6H0 CAHHCTBO CTHIIA
HU3JI0KCHUA, oOecneueHa Op(l)OFpaq)I/IlICCKaﬂ, CHHTaAKCH4YCCKass M CTHUJIMCTHYCCKAasA
rpaMOTHOCTE B COOTBCTCTBHH C HOPMaMH COBPCMCHHOT'O PYCCKOT'O A3bIKA.

6. [Topsinok 3alIUTHI KYPCOBOI'0 NPOEKTA

OTBETCTBEHHOCTh 3a OPraHU3AIMI0 M MPOBEACHUE 3alIUThI KYpPCOBOTO
NPOCKTa BO3JIaraeTcs Ha 3aBeAyrouero kadeapoil U pyKOBOAMUTEINSI BBIOJHCHUS
KypCOBOTO TpOeKTa. 3aBenyrouuid kadenpoit GopMupyeT cocTaB KOMUCCHH IO
3alIMTEe KYPCOBBIX IPOCKTOB, YTBEP)KIACHHBIM IMPOTOKOJOM 3acenaHusi Kadeapsl.
PykoBoautens uHGOpPMUPYET 00yHarONIUXCSA O JHE U MECTE MPOBEICHUS 3aIUThHI
KypCOBBIX  MPOEKTOB, obecrneynBaeTr pabOTy KOMHUCCHH  HEOOXOIUMBIM
000py/I0BaHUEM, TIPOBEPSICT COOTBETCTBUEC TEM IMPEACTABICHHBIX KYpPCOBBIX
NPOCKTOB  TMPUMEPHOW  TEeMAaTHUKe, TOTOBUT K  3aCENaHUI0 KOMHCCHUU
HK3aMCHALIMOHHYIO BEJAOMOCTb C BKJIFOYCHHUEM B HEEC TEM KYPCOBBIX IPOCKTOB
oOyJarommxcs, JaeT KpaTkylo HHQOpMANMI0 O MOPSAIKE MPOBEACHUS 3alIUThHI
KypPCOBBIX MPOCKTOB, 0000mIaeT mHpopMalnoo 00 UTOrax MPOBEACHUS 3aLUTHI
KypPCOBBIX MPOEKTOB Ha 3acelanue Kaeapol.

K 3amuTe Moryt ObITh IpejICTaBiIEHbl TOJBKO paboThl, KOTOPBIC MOIYYHIIU
MOJIOKUTENbHYIO penieH3uto. He 3aurénnas pabota nomkHa ObITH JopaboTaHa B
COOTBETCTBHMH C 3aMCUAHHMSMHU PYKOBOJMTEIISI B YCTAHOBJICHHBIC CPOKM U CllaHa Ha
IPOBEPKY MOBTOPHO.

3ammTa KYpCOBBIX TMPOEKTOB TMPOBOAUTCA Hayanda dK3aMEHAIMOHHOU
CECCHHU. 3aluTa KypCcoBOIo MpoeKTa BKIIF0YaeT:

- KpaTkoe COOOIIEeHHEe aBTOpa NPOJOKUTEIBHOCTEIO 5-7 MHUHYT 00
aKTyaJIbHOCTH  paboThl, UeNsIX, OOBEKTe HCCICIOBaHUs, pe3yjibTaTax u
PEKOMEHJAIUAX 1O COBEPIICHCTBOBAHHUIO  JIEATEIIBHOCTH  aHAIU3UPYEMOM
OpraHU3alUy B paMKax TEMbl UCCIICIOBAaHHUS;

- BOIIPOCHI K aBTOPY paGOTBI H OTBCTHI HA HHUX;
- OT3BIB PYKOBOIUTCIIA.

3amuTra KypcoBOTO TPOEKTa MPOU3BOAUTCS IMyOJUYHO (B TPHCYTCTBHH
o0y4Jaronmxcs, 3allMIIAMINX TPOEKTHl B 3TOT JICHb) YJeHAaM KOMUCCHUHU.

Eciu mpu mpoBepKe KypcOBOTO TMPOEKTAa WM 3alIUTE BBISICHUTCS, YTO
oOydaronuiics He SBJIAETCS €€ aBTOPOM, TO 3alllUTa [PEKPaIACTCs.
OOyuatoruiicst OyaeT 00s13aH HAMMKCATh KypCOBOU MPOEKT T10 APYTOU TEME.

[Tpu onieHKE KypCOBOTO MPOEKTa YUYUTHIBACTCS:

- CTETICHb CAMOCTOSITEIbHOCTH BBITIOIHCHHS Pa0OTHI;

- aKTYaJILHOCTh M HOBU3HA PabOTHI,

- CJI0’KHOCTB M TJIyOMHa pa3padOTKH TEMBbI;

- 3HAaHUE COBPEMEHHBIX TOJIX0/I0OB Ha UCCIIEIyEMYIO TTPoOIemMy;

- HCTIOJIB30BaHME NMEPUOIMYECKUX U3/aHMI 110 TEME;

- Ka4ecTBO 0(hOPMIICHHSI;

- YETKOCTb M3JIOKCHHS JIOKJIaJla Ha 3alUTe;

- MPAaBWJILHOCTH OTBETOB HA BOTIPOCHL.
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B COOTBETCTBHMM C YCTAHOBIEHHBIMH TPABHJIAMH KYpPCOBOTO TIPOEKTa
OLICHMBACTCS 1O CICAYIONICH HIKaIe:

- Ha "oTiIM4HO'" omeHuBaeTcs paboTa, B KOTOPOH BHITIOJHEHBI BCE Pa3/eibl
B COOTBCTCTBUM C mporpammont 4.4.2.5, Mex/y rjiaBaMU YCTAaHOBJICHBI CBSI3U U
nepexo/ibl, KOPPEKTHO TMPUMEHEHbl METOAbl CTAaTUCTUYECKOrO aHajlu3a U
NIPOTHO3UPOBAHMS, CJACNAaHbl TIIyOOKHE BBIBOABI W pa3pabOTaHBI MPEIOKCHUSI.
KypcoBoii mnpoekT pomkeH ObITb OQOPMIIEH B COOTBETCTBMM C TpeOOBaHUSIMU
['OCT. CtymeHT OOKEH TOKa3aTh BBICOKWH YPOBEHb OCBOCHHS KOMIICTCHITHIA
(Tabsvua 1) mpu oTBETaxX HA BOMPOCHI KOMUCCHH.

- Ha '"xopomo'" oreHuBaeTcs paboTa, B KOTOPOH BBEITIOJTHEHBI BCE
TpeOOBaHUS JTaHHBIX METOJAMYECKUX YKa3aHM Ha JIOCTATOYHO BBICOKOM YpOBHE,
HO UMEIOTCS HEAOYEThl B MPUMEHEHHH CTATUCTUYCCKUX METOJIOB, TPOBEICHHOM
aHaJIM3e M MOJIYYCHHBIX BbIBOJaX. KypcoBoll MpOEKT N0JkKeH ObITh 0(OpMIICH B
cootBercTBuM ¢ TpeboBanmsimu ['OCT. CTyaeHT HOMKEH MOKa3aTh JOCTATOYHO
BBICOKU YPOBEHb OCBOCHHUS KOMIETCHIMHU (Tabdiuua 1) mpu oTBEeTax Ha BOMPOCHI
KOMUCCHH.

- Ha "yaoBJIeTBOPHUTEJNBbHO'" oOllcHHUBacTCs padoTa, B KOTOPOW B IICJIOM
BBITIOJIHCHBI TPEOOBaHMUS JIAHHBIX METOJUYCCKUX YKa3aHUW, HO HMEIOTCH
CYIIIECTBCHHBIC HEJOUYETHI B MPUMEHEHUH OT/CIBHBIX CTATUCTUYECKUX METO/IOB U
NOJIyYEHHBIX BbIBOJAX, OMIMOKM B odopmiieHun KypcoBoro mnpoekra. CryaeHt
JOJDKEH TTOKa3aTh MOPOTOBBIM YPOBEHb OCBOCHHSI KOMMETEHIUH (Tabmuma 1) mpu
OTBETaX Ha BOIIPOCHI KOMUCCHUHU.

- Ha ""Hey/J0BJIeTBOPHUTEJIbHO'" OlICHHWBAaETCS pad0Ta, KOTOpas BBIMOJHEHA
HE 10 CBOEMY BAPUAHTY WM € rpyOeHIIMMU HapyIICHUSIMU TPUMEHEHUSI METO/IOB
M TIOCIEOBATEIBHOCTH CTaTUCTUYECKOTO aHamm3a, tpeboBanuii ['OCT «
o opMIICHHUIO.

[lo wroram 3ammMTBHl 3a KypCOBOM MPOEKT BBICTABISIETCS OICGHKA Ha
TUTYJIBHBIA JIUCT PabOThl, B AK3aMCHALIMOHHYIO BEJIOMOCTbh M 3aUYETHYI KHHKKY
00y4aromerocs.

7. YdyeOHO-MeTOAHYEeCKOe MW HHPOPMALMOHHOE olecliedyeHHe KYPCOBOI0
NPoeKTa

7.1 OcHoBHAasi JIUTEepaTypa

1. 3unuenko, A. II. CraTucTHKa CEIBCKOIO XO34MCTBA: CTATUCTHYECKOE
HaOmoaeHue : yueOHuk ais By30B / A. Il. 3unuenko, }O. H. Pomannesa. — 2-¢
u3a., ucnp. u gon. — Mocksa : MsparensctBo [Opaiit, 2025. — 162 c. —
(Breicmee oopaszoBanue). — ISBN 978-5-534-12017-2. — TekcT : 2I€eKTpPOHHBIN //
OOpa3oBarenpHas miatopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/566444

2. 3unuenko, A.Il. CraTHUCTHKa CEIBCKOTO XO3SHCTBA: CTATHUCTUYECKOE
HabOoieHue : yueoHoe nocodue st By3oB / A. I1. 3unuenko, 0. H. Pomanuesa.
— 2-e u3A., ucnp. u jgomn. — Mocksa : U3mparensctBo IOpaiit, 2024. — 162 ¢. —
Texcr : anekTponnbiit // O6pa3oBatenbHas rargopma FOpaiit [caiT]. — Pexum
noctyma: https://urait.ru/bcode/542724.
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3. 3unuenko, A.Il. Ilpaktukym mo cratuctuke / Yuebnoe mocodme. A.Il.
3unyenko, O.b. TapacoBa, A.B. Ykonosa; Iloxg pea. A.Il. 3unuyenko. — 3 usn.,
nepepad. u gom. — M.: PTAY-MCXA umenu K.A. Tumupsizesa, 2013. — 314 c.

4. 3uHuenko, A.Il. Craructuueckoe HaOIIOJICHUE B CEJILCKOM XO03SHCTBE:
yueOHoe mocobue / A. II. 3unuenko, K. H. Pomanuesa; Poccuiickuii
rocy/IapcTBeHHBIN arpapHblii yHuUBepcuteT - MCXA umenu K. A. Tummpszena
(MockBa). — DJIeKTpOH. TeKcToBbIe JaH. — Mocksa, 2018. — 162 ¢. — Pexum
noctyma : http://elib.timacad.ru/dl/local/umo363.pdf.

7.2 lonosHUTEILHAS JIUTEpaTypa

1. KarupoBa, M.B. Cratuctuka. Yacts 1: meToamueckue ykaszanus / M. B.
KarupoBa; PTAY - MCXA umenu K. A. TumupszeBa (Mocka), PakynsTeT
SKOHOMUKHM W (uHaHcoB, Kadenpa cTaTUCTHKHM M 3KOHOMETPHUKH. DIEKTPOH.
TekcToBbie JaH. — MockBa: PTAY-MCXA uMm. K. A. Tumupsizera, 2018. — 69 c.
— Pexxum noctyna : http://elib.timacad.ru/dl/local/umo110.pdf.

2. PomanneBa, I).H. DKOHOMUKO-CTATUCTHYECKHH aHAIU3 JOXOJO0B
CEJIbCKOXO3SIMCTBEHHBIX — TOBapornpousBoauTeneit: mMonorpadus / HO. H.
Pomannesa, JI. ®. lamsyrnmuHoBa; POCCHMCKHN TOCYJApCTBEHHBIM arpapHbIN
ynupepcuter - MCXA wumenun K. A. Tumupsasesa (MockBa). — DJIEKTpOH.
TekcToBeie JaH. — Mocksa: Ilepo, 2020. — 166 ¢. — Pexum gocrtyma :
http://elib.timacad.ru/dl/local/712.pdf.

3. 3unuenko A.Il. DKOHOMHKO-CTATUCTUUECKUN aHAIU3 CEIbCKOTO
xo3siictBa. Coopuuk crarert 3a 2012-2017 rr. / A.Il. 3unyenko. — M.: ®I'BHY
Pocunadopmarporex», 2017. — 207 c.

4. PomanneBa, FO.H. Opranuzanus CTaTUCTUYECKOW MESITEIHLHOCTH B
Poccun: yuebnoe mocobue / 1O. H. Pomanuena; Poccuiickuii rocyapcTBeHHbIN
arpapasiii  yauBepcuteT - MCXA wmnmenn K. A. TumupszeBa (MockBa). —
OnekTpoH. TekctoBble JaH. — MockBa: PITAY-MCXA um. K. A. Tumupssesa,
2018. — 80 ¢c.— Pexxum moctyma : http://elib.timacad.ru/dl/local/umo326.pdf.

5. IubGankun, A.E. CraTUCTHYECKUN aHalU3 YpOKAHHOCTH: (aKTOPHI,
METO/BI, MPAKTUYECKOE HCIOJIb30BaHUE pe3ynbTatoB: MoHorpadus / PTAY -
MCXA umenn K. A. Tumumpsasesa (Mockpa); PITAY - MCXA umenun K. A.
TummupszeBa (MockBa). — DIIEKTpOH. TEKCTOBBIE qaH. — Mocksa: [lepo, 2020. —
167 ¢. — Pexxum noctyna : http://elib.timacad.ru/dl/local/715.pdf.

7.3 CtaTtbu, ony0/JIMKOBAHHBIE B HAYYHBIX kypHajax 1 yposus beJjioro
CIIMCKA HAYYHBIX KypHaJI0B MuHoOpHaykn Poccuu u cOOpHHKaX HAYYHBIX
padoT kKoHpepeH Uil ypoBHA A*

1. Marepuanet koHpepenuun Nature Machine Intelligence. — URL:
https://link.springer.com/search?query=&advancedSearch=true&openAccess=true
&dateFrom=&dateTo=&journal=Nature+Machine+Intelligence&sortBy=relevance

2. Marepuanst koudepenmuu Proceedings of the AAAI 2024 Spring
Symposium Series, Stanford, CA, USA, March 25-27, 2024. AAAI Press 2024. —
URL: https://dblp.uni-trier.de/db/conf/aaaiss/aaaiss2024.html
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3. Marepuanet koH(pepenumu Transactions of the association for
computational linguistics 2024. — URL:
https://aclanthology.org/volumes/2024.tacl-1/

4. Marepuanet koH(pepenunu Conference on Empirical Methods in
Natural Language Processing (EMNLP). - URL: https://dblp.uni-
trier.de/db/conf/emnlp/index.html

8. Meroauueckoe, nporpaMMHoe odecrieueHne KypcoBoro npoexkTa

8.1 MeToanueckne yKa3aHusi M MeTOAUYECKHE MaTepHalbl K KYPCOBBIM
npoeKTam

JIns  BBINOJHEHUsT KypCOBOIO IPOEKTAa  CTYJICHTAM  PEKOMEHyeTCs
UCIIOJIb30BATh CIEAYIOIINE METOIUYECKHE MAaTEPHAIIbI:

— Hacrosiue MeToandeckue yka3aHus MO BBITOJIHEHUIO KypCOBOM pabOThI
10 JUCHUIUIMHE «boIblIMe JaHHBIC B CEIBCKOM XO035MCTBEY;

— mIabJIOHBI  CTPYKTYPHl  TMOSCHUTEIBHOM 3amucku U odopMmieHUs
rpadM4eCKUX MaTEepHaJIOB;

— TMPUMEPHI YCIENTHO 3AIIUIIEHHBIX KYPCOBBIX MPOEKTOB MPEABIAYIINX JIET.

Bece Meroamyeckue MaTepuaibl IPEJIOCTABIAOTCS INpErojaBareieM Ha
3aHATUAX, Pa3MEIAIOTC B JJEKTPOHHON HHGOPMAIMOHHO-00pa30BaTEILHON
Cpelle YHUBEPCUTETA WU BBIJIAKOTCS B IIEYAaTHOM BHJIE 110 3a1pocCy.

8.2 Ilepeyenb mnporpaMMHOro obecrnedyeHuss M  HMHPOPMAUMOHHBIX
CIIPABOYHBIX cHCTeM (NMPH HeoOXOAMMOCTH) /ISl BBINOJHEHHS KYpPCOBOIO
NMPOEKTA

1. Bureau of Economic Analysis. URL: http://www.bea.gov (OTKpBITBII 1OCTYyT)

2. NASS — National Agricultural Statistics Service. URL: www.nass.usda.gov
(OTKPBITBIN JOCTYM)

3. STATISTICS. URL: http://www.oecd-ilibrary.org/statistics;jsessionid
=3ddci6tti4090.delta (OTKpHITHIN TOCTYTI)

4. STATISTICS. URL: http://epp.eurostat.ec.europa.cu/portal/page/portal/
statistics/themes (OTKpBITBIN TOCTYIT)

5. System of National Accounts 2008. URL:
http://unstats.un.org/unsd/nationalaccount/sna2008.asp (OTKpBITBIHA JTOCTYIT)

6. U.S. Census Bureau. URL: http://census.gov (OTKpBITBIN JOCTYT)

7. US Department of Commerce. Bureau of Economic Analysis.
URL:http://www.bea.gov/ (OTKpBITBIN TOCTYII)

8. Jloxmaael o pa3Butun yenoBeka. URL:http://www.un.org/ru/development/hdr/
(OTKPBITBIN JOCTYM)

9. EnuHblii apXuB CTAaTUCTHYECKUX M 3KOHOMeTpuyeckux naHHbiXx BIIID. URL:
http://sophist.hse.ru/db/oprosy.shtml?ts=2 (OTKpBITHIN 1OCTYTI)

10.OcHOBHBIE MTOTH CEJIbCKOXO3sIMCTBEHHOM Mukpornepenucu 2021 roma. URL:
https://rosstat.gov.ru/storage/mediabank/Census _agr 2021 final.pdf
(OTKpPBITBIN JOCTYII).
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11.MockoBckass MEXAyHapojaHas BalioTHas Owupska.  http://www.micex.ru
(OTKpPBITBIN AOCTYM)

12.0cHoBHBIe 0030pel U gokiaaael OOH B >KOHOMHYECKOW H COIMATBLHOU
obnactsax. URL: http://www.un.org/ru/development/surveys/  (OTKpBITBIH
JOCTYI)

13.0dunnanbueiii caiit Becemupuoro 6anka . URL: http:// www.worldbank.org
(OTKpPBITHIN AOCTYM)

14.O¢durnanbHbII CalT Bcemupnoit TOPrOBOM OpTraHU3aIUH.
URL:http://www.wto.org (OTKpBITBIH JOCTYII)

15.0¢durmaneuseiit caiit EBponeiickoro 6anka peKoHCTpyKiuu U pa3Butus — URL:
http://www.ebrd.com (OTKpBITBIH AOCTYII)

16.0¢durmanpaeiit  cadt MexayHapoarnoro BamioTHoro ¢onma. URL:http://
www.imf.org (OTKpBITBIH J0CTYII)

17.0¢durnmanpaeiit caiit MexayHapoano opranmszanuu Tpyaa. URL: http://
www.ilo.org (OTKpBITBIH JTOCTYII)

18.0¢urmanpueiit caut  MwunuctepctBa  ¢unancoB  PD.  URL:http://
www.minfin.gov.ru (OTKpBITBIH J0CTYI)

19.0dunmanbupiii  caiit HanpoHaibHOro OHOpPO CTATUCTHUKHM IO PBIHKY TpyJa
CIHIA. URL: http://www.bls.gov (OTKpBITBII JOCTYTI)

20.0¢uumanbHblii cait HanmoHaapbHOro OOpO SKOHOMHYECKHX MCCICA0BaHUM
CIHIA. URL: http:// www.nber.org (OTKpBITBIN JOCTYTI)

21.0¢uumnanbupiidi  cadt Eaum  HOW  MeXBEIOMCTBEHHOM MH(MOPMAIMOHHON
cuctembl. URL: http:// www.emiss.ru (OTKpBITBIN JOCTYII)

22.Odumanbhbiii cait Poccrata. URL: http://www.gks.ru/ (OTKpBITBIN 10CTYI)

23.0¢unmanpueiii cat llentpansHoro bamka Poccum. URL: http://www.cbr.ru
(OTKpPBITHIN AOCTYM)

24 . ITpenpuatet HUY BUID. http://www.hse.ru/org/hse/wp (OTKpBITBIN T1OCTYII)

25.PocOusneckoncantuur. http://www.rbk.ru (OTKpBITBIH J1OCTYII)

26.1{eHTp MaKpOIKOHOMHUUYECKOTO aHanm3a u mporHo3upoBanus npu MHIT PAH.
http://www.forecast.ru (OTKpBITBII JOCTYTI)

Tabmuma 6
IlepeyeHb mporpaMMHOro odecne4eHus
HaumenoBanmue
Ne |pa3znena yueOnoii| HaumenoBanue |Tun ABTop | K1)t
n/m | IRCIHILTHHBI NporpamMmmel NporpamMmmel pa3padoTKHu
(MoayJis)
Pazpensr 1-4 MS EXCEL TaOIIMYHbIH Microsoft TEKyIIast
1 poLeccop, BepCHs
pacuéTHas
) Paznener 1-4 MS Word TCKCTOBBIH Microsoft TeKyLas
Ipoueccop BEpCHs
Pazpensr 1-4 HH-nnardopma TEKyIIast
ananmsa  Goubiumx |Anaconda Bepeus
Jupyter Notebook | maHHBIX Project
- SI3BIK
Fasnenst 1-4 Python  (pandas, | nporpammuposanus | Python iZK?::;H
numpy, scikit- | ML Software p
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learn) Foundation

Pasnenst 1-4 NU-namGopusl  H TEKy11ast
Streamlit BEO-TIPHIIOKEHHS Streamlit Inc. | Bepcus

Paznener 1-4 MHTepakTHBHAS TeKyLas

BU3YyaJIM3alUs Plotly Bepeust

Plotly Express JAHHBIX Technologies

Pazpener 1-4 [TporuosupoBanue TCKyIIas
Prophet BpeMeHHBIX psanoB | Facebook BepCHUs

Paznensr 1-4 O6bsicuumocts ML-| SHAP TEKyLIast
SHAP MOJIenen Authors BEpCHs

Paznener 1-4 'MC-Bu3yanu3ars TeKyLas
Folium arpoJIaHHbIX Python Geo |Bepcus

Pazpener 1-4 busnec-aHanuTHKa TCKY1LAA
Power BI MU-namoopib! Microsoft BEPCHS

MeToauuecKkue yKazaHusi pazpadoraJiu:

JlemuueB B.B.

bonyp A.M.

@78

\/ ; éé%uum}

[

(MoanHes)
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Ipuiokenue A
IMpumep opopMiieHHS THTYJILHOIO JIMCTA KYPCOBOI0 MPOEKTA

MHUHUCTEPCTBO CEJIbCKOI'O XO3IMCTBA POCCUMCKOM ®EJEPALINU
qﬁE,L[EPAJIhHQ.E I'()(‘Y,Lls}‘PL‘TBEHHUE BHOJDKETHOE OBPA'iOBs\IE.‘IbHOE Y'—IPE}I{JJ,EHLI:IE BBEICHIEIO OBPA3OBAHHA
«POCCHUCKHHU I'OCYJAPCTBEHHBIN AT PAPHBIN YHUBEPCHUTET —
MCXA umenu KA. TUMHPSA3EBA»

(®I'GOY BO PI'AY - MCXA umenn K.A. Tumupsnzesa)

HNucturyT sxoHomuku u ynpasinenus AIIK

Kadenpa cratuctuku u kubepHeTUKU

CenbCKOX0351MCTBEHHAsA CTaTUCTUKA C OCHOBAMM COIIMAJIbHO-

YKOHOMHYECKON CTATUCTUKH

KYPCOBOM IMPOEKT
Ha TCMyZ

Brimosann
00y4Yaromuiics ... Kypca...TPYIIbI

®HO
JlaTta peructpanuu KP/KIT
Ha Kadeape

JlonyuieH (a) K 3amure

PykoBoaurens:

yueHas crerneHs, ydexoe 3sanue, GHO

Y1eHbl KOMHCCHUH:

yUeHas CTEneHb, yueHoe 3ganne, ®HO MOANHCE
yueHas cTeneHs, ydexoe 3sanue, GHO [OANHCE
yUeHas CTEneHb, yueHoe 3eanne, ®HO MOANHCE

JlaTa 3a1uTel

MockBa, 201
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IIpuioxenue b
IIpumepnas popma 3axaHus
MUHHUCTEPCTBO CEJIbCKOI'O XO3AUCTBA
POCCHUUCKOU ®EJEPAIINN

Poccwuiickuii rocyiapcTBeHHBIN arpapHblil yausepcuteT — MCXA
uMenu K.A. Tumupsizesa

HNuctutyT 3k0oHOMUKH U yripasieHust AITK

Kadenpa cratuctiuku u KubepHETHKH

3AJAHHE
HA KYPCOBOMU ITPOEKT (KII)

Obyuawmuiics

Tema KII

HMcxogHbie JaHHBIE K pa60Te

[Tepeuens nopiexamux papadoTke B paboTe BONPOCOB:

Hepequb HOIIOJIHUTCIILHOTO MdTCpHalia

,[[aTa BBI1a4YH 3a1aHHUA « » 201

PykoBomutens (moamucs, PHO)

3agaHue MPUHSLI K UCIIOJHEHUIO (TTOAMUCH 00YYaOIIErocs)

« _» 201
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[puiaoxenue B

IIpumepHasi popMa pelneH3MH HA KYPCOBYIO padoTy/MPoOeKT

PELIEH3US

Ha KypCOBOM MPOEKT 00yUYaroIIerocs
denepanbHOro rocyapCTBEHHOr0 0K0IKETHOIO 00pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 0Opa3oBanus «Poccuiickuii rocy1apCTBEHHBIN arpapHbIi YHUBEPCUTET
— MCXA nmenn K.A. Tumupszena»

OOyuaromuics

VueOHast AUCIUTUTAHA
Tema kypcoBoii paboThl/poeKTa

IlostHOTA PACKPBITHA TEMBbI:

Odopmirenne:

3amMeuanus:

KypcoBoil nmnpoekT oTBedaeT MpPEAbsIBIICMbIM K HEH TpeOOBaHUAM U
3aCITy’KUBAET OTICHKH.

(OTHYHOMH, XopolleH, yI0BIETBOPHTENEHOI, He Y10BIeTBOPHTEILHOI)

Penenzent

MHUIIHA, HMH, OTHECTBO, YYU.CTCIICHb, YY4.3BAHHE, MOJMNKHOCTE, MECT d00Thl
(da OTYECTBO, Y4.CTEIeHb, Y4.3BAHHE, JOJIKHOC ecTo pado

JlaTa: « » 20 r. [Toanuce:




