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1. IEJIM OCBOEHMS JUCIMILIMHEBI (MOJTYJIST)

[lenpro OCBOEHUS AUCLMIUIMHBI SIBISETCS IMOATOTOBKA CTYIEHTOB K HCIIOJIb30BAHUIO
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHI B PEIICHUH 3a7ad YIPaBICHUS MPEAIPUSTUIMU
AIIK.

JIns pemenus nocTaBiIEHHOM eI CTYJEHT JTOJKEH:

— 3HATh OCHOBHBIC TOHSTUS W TEPMHUHOJOTHIO, HCIOJb3yeMble B HH(OPMalMOHHBIX
TEXHOJIOTHUSX, a TAKXKE KIACCU(PUKAIIUIO 3TUX TEXHOJIOTHA;

— UMETh NIpeJCTaBieHHEe 00 MH(MOPMAIMOHHBIX MOJENSAX MPEANPUSATHS, COCTOSHUU U
TEHJECHUHUAX Pa3BUTHs aBTOMATU3alUK 3a/1a4 [JIAHUPOBAHUS U YIIPABIICHNUS;

— 3HATh CYNIECTBYIOIIEE COCTOSTHNE MH(POPMAIIMOHHBIX cucTeM Ha npeanpusatusx AlIK;

— MOJIyYNTh HaBBIKM aBTOMATU3UPOBAHHOW TEXHOJOTHH 00paboTKM MHpOpMALIUK.

2. MECTO JUCIHUILJIMHBI (MOJY.JI51) B CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBI

B cootBercTBHM C
y4eOHBIM TIJITAHOM
TUCITUTIINHA OTHOCHUTCS

K 00s3aTeNbHOM YacTu

CraTyc TUCIUILTUHBI 0azoBas

ObecneunBaromye NudopmaTtuka

(MpeAecTBYOIINE)

JTVCIATUTHHBL, TPAKTUKA

OGecneynBaeMbIe 3aIATa BBITYCKHON KBATM(PUKAIIMOHHON paOOTHI
(mocnexyrommue)

JUCHUIITIUHBI, IIPAKTUKHU



3. PE3YJIBTATBI OBYYEHMUS 110 JUCHUITVIMHE (MOAYJIIO)

(XAPAKTEPUCTHUKA ®OPMHUPOBAHUS KOMIETEHIINI)

Howmep(a) pasnena(oB)
TUACITATIINHEI (MOTYIIS),

udpp u
Wnpnkatop(bl) ZOCTHKEHUS KOMIIETEHIINH / oTBevaroero(ux) 3a
HAHMCHOBATHE TUTAHUPYEMBIE PE3yIbTaThl 00YUCHHUS (hopMupoBaHue NaHHOTO(BIX )
KOMIIETEHLINU
WHIAKATOPa(0B) JOCTHKEHUS
KOMIIETeHIIUN
VK-1. Cnocoben |U/-lyk.1 AnanusupyeT 3amady, BBIOCHSAS ee
OCYILECTBIISTH OUCK,|0a30BbIe COCTABJISIIOILINE, OCYILECTBIISIET
KPUTHYECKHUN aHAJIN3 |IEKOMITO3UITUIO 3a1a91
U CUHTE3 UA-2yx.1 HaxomuT W KpUTHUYECKH aHAIU3UPYET
uHpOpMAIUH, UHQOPMAaIMIO, HEOOXOOUMYIO UIS  PELICHUS
MIPUMEHATH MOCTaBJICHHOH 3a7a4H.
cucteMusiii moaxon |MJ1-3yk.i PaccmarpuBaeTr BO3MOXKHBICE BapHAHTHI
TUISL peIICHUS pelleHus 3aiayd, OLEHMBAs WX JOCTOMHCTBA U 17
MOCTABJICHHBIX 3a]1a4 [HEOCTAaTKH
N/I-4yk1 'paMOTHO, JOTHYHO, apryMEHTHPOBAHHO
(dopmHpyeT COOCTBEHHBIE CYXKACHHUS M OLCHKH.
Otnuuaer (akTel OT MHEHHH, HHTEpPIpETaln,
OIICHOK H T.J. B PACCYKICHHUIX OPYTHX yYACTHUKOB
JIeSITeNIbHOCTH
WN-5vk1 OmpenenseT u OICHUBACT IOCIEACTBHS
BO3MOJKHBIX PEUICHHUH 33291
OIIK-1. Criocobern |M/I-lonk-1 3HAET MPUHIUIBI, METOABI U CPEICTBA
MMOHUMATh TIPUHITHITEI |PEIICHUS CTAHJAPTHBIX 3a/1ad MpodheCCHOHATBHON
paboTsr JesTeIbHOCTH Ha OCHOBE WMH(GOPMALMOHHOW U
COBpPEMEHHBIX oubnmorpaduveckoll KyJbTYpbl C TNPUMEHEHHUEM
UHQOPMAITMOHHBIX [MH(POPMAIIOHHO- KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH U TEXHOJIOTHH M C Y4YEeTOM OCHOBHBIX TpeOOBaHMI
WCTIOJIB30BaTh WX JJIs |HHQOPMAIIMOHHOM 0€301aCHOCTH.
pemenus 3agaq |[U/-2omk-1 YMeeT pemarh CTaHAapTHRIE 3aJadd
npodecCHOHANIBHON |[MPOQECCHOHANBHON — JESITEIbHOCTH Ha  OCHOBE
NESITeTbHOCTH.  [MH(POPMAIIMOHHOM u oubnuorpadpuueckont 1-7
KYyJIBTYpel C TpPUMEHEHHEM HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIIOTUH W C YyYETOM
OCHOBHBIX TpeOOBaHMIA MHGOPMAITUOHHOM
0e30MmacHOCTH.
N-3onk.1 Bmageer HaBpIKaMH — NPUMEHCHHUS
COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTUNA H
MPOTPaMMHBIX ~ CPEICTB TIPU DEIICHHH 3a1ad
npo(eCCHOHANBHON  JIEATENBHOCTH C  yYETOM

TpeOoBaHMi HHPOPMAIIOHHON O€30MaCHOCTH.




4. CTPYKTYPA U COAEP/)KAHUE JUCHUITJIMHBI (MOAYJISI)
4.1. Conep:xanue TMCUMILIUHBI (MOTYJIS)

4.1.1. Ounas ¢popma:

Bunapl yueOHBIX

3aHATUH U X
TPYAOEMKOCTD, Yac. % [IpumeHnsemsie
No } 2 fg 2 a = aKTHUBHBIC B
wn Temnl 3anaTHI < |8 & E |85 = WHTEPaKTHBHBIC
=18y S13¢g & TEXHOJIOTHU
5| E =1 S Y g 00y4eHus
SlEs 5| &
58 8|8°
1 [udposas nnarpopma pazsutust AIIK 2 0 4 3 |Jlexuus-gucKyccust
2 |CnemnuanbHbie THPPOBHIC TEXHOIOTUH 2 6 6 |BIIP 3
ananm3a gaunaeix AITK B MS Excel
3 [Hcnonp3oBanue MU(PPOBBIX CUCTEM B 2 0 6 | A3
(bMHAHCOBO-DKOHOMUYECKOU e TEIIbHOCTH
4 |Oco0EHHOCTH CTaTHCTHUKO- 2 4 8 |BIIP, 3
MaTEMaTUYeCKOro MOJICITUPOBAHMSL.
5 [DKOHOMHKO-MaTEMATHUECKOE 2 6 6 |BIIP 3
MosienrpoBanue B orpacisix AIIK
6 [KomruiekcHbie MHPOPMAITMOHHBIE CUCTEMBI | 2 0 6 3 Ulekuusi-qucKyccus
YIIpaBJiICHUS ACSTEIbHOCTbIO IPEANPUATUN
ATTK
7 [[ludpoBbie CHCTEMBI arPOMEHEIPKMEHTA 2 0 6 3
HToro: 14 | 16 42

* Vkazvieaemces gpopma konmpona. Hanpumep: YO — yemuwiti onpoc, KJI — koncnekm nexyuu,

KP — xoumponvnas paboma, BJIP — evinonnenue nabopamopnou pabomul, BIIP — evinonnenue

npakmuueckou pabomsi, K — koainoxsuym, T — mecmuposarnue, P — pechepam, /[ — ooxnao, 3KP —

3awguma xypcogoti pabomsi, 3KII — 3awuma Kypcosozo npoekma, O — s3x3ameH, 3 — 3auem.

4.2. PacnipenesieHre 4acoB QM CHUIIMHBI (MOAYJIs1) IO BUAAM Pad0ThI U (popMa KOHTPOJISA*
* D — axzamen, 3 — 3auem, 3a0 — 3auem c oyenxou, KII — kypcosou npoexm, KP — kypcosas
paboma, K — xoumponvnas paboma.
4.2.1. Ounas ¢opma:

N 1 kype 2 Kypc 3 Kypc 4 xypc
BHa sansaTHA l cem. | 2cem. | 3cem. | 4cem. | Scem. | b6ceM. | 7ceM. | 8cem.

Jlekuun 14
JlaGopaTopHbie

[IpakTuueckue 16
HToro KOHTaKTHOW pabOThI 30
CamocrosTenbHas padoTta 42
dopma KOHTPOJIS 3




5. OPTAHU3ALUA U YYHEBHO-METOJAUYECKOE OBECIIEYEHUE

CAMOCTOSTEJBbHON PABOTHI OBYUAIOIINUXCS O JUCHUILIMHE

MOAYJIIO)

5.1. Conep:xaHue caMOCTOATEJIbHON PadOTHI O JUCHUILTHHE (MOAYJII0)

— TeMbl MHIUBUYATbHBIX 3aJaHUI:
1. DKxOHOMUKO-MaTeMaTU4yecKast MOJENb TUIAHUPOBAHMS ONITUMAJIBHBIX PAllUOHOB

KOPMJICHUS CKOTA.

2. DKOHOMHKO-MaTeMaTH4ecKasi MOJIeJb UCIIOJIb30BaHuUs (pacIpeIe/ieH s ) 3ar0TOBICHHBIX

KOPMOB.

DKOHOMHMKO-MaTeMaTH4eCKasi MOZEIb CTPYKTYPbI cTajja KpyITHOTO poraToro CKora.

4. DKOHOMHKO-MaTeMaTU4yecKasi MOJIeIb ONTUMAIBHOTO TOI0BOT0 000pOTa CTala KPyITHOTO
poraToro cKora.

5. DKOHOMHKO-MaTeéMaTU4ecKas MOJIENb MPOU3BOJCTBEHHO-OTPACIEBOM CTPYKTYPHI.
CEJIbCKOXO035ICTBEHHOTO MTPEANIPUATHS.

6. IIpoBeneHue GHMHAHCOBBIX M SKOHOMUUYECKHX pacdyeToB B cpene Excel ncmons3oBanuem

BCTPOCHHBIX (PYHKLIUH.

Benenue 6a3bl ganubix «HoMeHKIaTypay B 3JIEKTPOHHBIX TaOIHIIaAX.

8. Benenue TabenbHOrO y4yera M pacyeT 3apab0THOI MaThl B 3JIEKTPOHHBIX TaOIHUIIAX.

9. TlpoextupoBanue 6a3bl qaHHbIX. Co3/1aHUE 3aMIPOCOB U (POPMHUPOBAHUE OTUETOB.
Co3nanne b/l no nHAMBUAYATEHOMY 33JJaHHUIO.

10. PabGota ¢ cucteMaMu NOJAEPKKHA MIPUHATHS PEILICHUH.

11. Pa3zpaboTka nmpoekTa caiita mpeanpHusITHSI.

(98]
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— Tempbl, BBIHOCHMBIE Ha CAMOCTOSITENIbHYIO TPOPAOOTKY:

1. HcTopus BOSHUKHOBEHUS U Pa3BUTHS METOJIOB U MOJEIEN.

2. Mecto u poap MaTEMaTUYECKOTO MOAEIIMPOBAHUS B COBPEMEHHOM MUPE.
Oco6eHHOCTH YKOHOMHUKO-MAaTEMaTHYECKIX MOJIeieil TPUMEHSEMBIX B CEIbCKOM
XO351CTBE.

Heo0xoauMocTh ¥ BO3MOKHOCTH IPUMEHEHUS MOJIENICH B CEIbCKOM XO3SIICTBE.

MopenupoBaHue Kak METO, METOAOJIOT UL, TEXHOJIOTHSI.

JluHeitHOCTh MOJIeNel U HEMMHEWHOCTh SIBIICHUH MPUPOJIBI U 00IIIeCTBA.

Matematuueckoe MOJEIUPOBAHKE: UCTOPUS, INYHOCTH, OyayIiee.

KomnbroTepHoe MoaenrpoBaHue U ero 0COOEHHOCTH.

PennxuHuprHT OM3HEC-TIPOLIECCOB U MH(OPMALMOHHBIE TEXHOJIOTUN YTIPaBICHUS

10. ®yHK1yr HHPOPMAIIMOHHOTO MEHEIKMEHTA

11. Buasr yrpo3s 6e3onacaoctu SUC

12. Metoas! u cpeactBa 3anuthl nHGopmanmu INC

13. 3amura nHpOpMaIUH B CETIX

14. CoctaB ¥ HWCTOYHUKH HeoOxonumon uH(opManuu B HOHGPOBOM MOICIHMPOBAHUN
NPUHATHS ynpasieHueckux pemenuii B AIIK.

15. PacmipeHHbI 5)KOHOMUYECKUH aHAJIN3 ONTUMAJIBHOTO PEIICHUS 3aa4l B 3aBUCUMOCTH
OT BbIOOpa BHJIA 11€JI€BOM (PYHKIINH, CYIIECTBEHHOTO BapbHPOBAaHUS KO3(PPUIIHEHTOB 1
MPaBbIX YaCTEH OTrPAHUYECHUN.

16. OcHOBHBIE TUIIBI MOJIEJIEH, MX XapaKTEPUCTUKA U OTJINYUS, OCHOBHBIEC HAIIPaBJICHUS
ucnoib3oBanus Mozeneit B npaktuke AITK.

(98]
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5.2. KoHTpOJIb CAaMOCTOATENbHOI PadoThI
OreHka pe3yabTaTOB CaMOCTOSTEIHbHON PabOTHI OPTaHU3YeTCs CIEAYIOMUM 00pa3oMm:
- MPOBEPKa BBIITOJIHEHHOTO MPAKTUYECKOTO 3aJaHHUS;
- 3aCJIyIIMBAHKE JJOKJIAIOB, 00CYXKICHUE JOKIIAJIOB;
- 3a4eT.



5.3. YueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl

[Ipu BBIMTOJIHEHUN CAMOCTOSTENLHON pabOThl PEKOMEHIYETCSI HCIIOIb30BATh:

- Maneirus, A.A. Hudpossie texnonoruun B AIIK. YueOHo-MeTOmmueckoe mocodOue kK
MPAKTUYECKUM 3aHSATHUSM U CaMOCTOATEIHHOW paboTe MO HaNpaBICHUIO MOATOTOBKH
19.03.03 «IIpoaykThl NHUTAaHHUS >XUBOTHOTO TPOUCXOXKIeHUs» / A.A. Mamibirus, -
Hsanoso: ®PI'BOY BO Uanosckas 'CXA, 2022.

- 3abenuna H.B. MoaennpoBanue comuanbHO-3KOHOMUYECKHUX TMPOIIECCOB: METOIMYECKHUE
yKa3aHUS M 3a/JaHus JJIs CaMOCTOSITeNbHOW paboTel cryneHTtoB / H.B. 3abenuna. —
Hsanopo: ®I'bOY BO Usanosckas 'CXA, 2016. — 55 c.

- T'onoa O.B., Maneirun, A.A. MareMaruueckoe MOJEIMPOBAHUE M aHAJIU3 JAHHBIX B
arpoHOMUHU. Y4yeOHO-MeToAuYeckoe MmocoOue K  MPaKTUYECKUM  3aHSATHSIM U
caMoCTOsITeNIbHOU paboTe A 0OydaromMXcsl MO HaIrpaBieHHIO MOAroToBku 35.04.04
«Arponomusi» / O.B. T'onoBa, A.A. Manwirun, - Banoso: ®I'bOY BO lBanorckas
I'CXA, 2021.-90 c.

- Maneirud, A.A. MaremMaTu4eckoe MOACIMPOBAHUE HKOHOMHYECKHUX MPOILIECCOB B
CEIIbCKOM XO3SHCTBE. YUEeOHO-METOIUYECKOE TMOCOOME K MPAKTUYECKUM 3aHATUSM H
CaMOCTOATENbHON paboTe il o0ydarommXxcs MO HampaBiieHuio moarotoBku 35.03.06
«Arpounxkenepusi» / A.A. Mansirus, - UBanoso: ®I'bOY BO Mpanosckas 'CXA, 2022.
-97c.

6. YYA EBHO-METOAUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJIMHBI (MOY JISA)
6.1. OcHoBHasi yueOHAasl IUTEPATyPa, He0OX0AUMAS 115l OCBOCHUS TMCUMILTUHBI (MO1YJIs)

1))

2)

3)

4)

bo6penera, M. B. Maremarndeckoe MOJETMPOBAHKUE B TEXHOJOTUSX MPOAYKTOB MUTAHUS
YKMBOTHOTO IPOMCXOXKAEHUs : yueOHoe nocodue / Y. B. bobpenesa, C. B. Hukonaea. —
Cankr-IlerepOypr : Jlanb, 2022. — 124 c. — ISBN 978-5-8114-3440-4. — Tekcr :
ANeKTpoHHBIN //  Jlamb  :  2nekTpoHHO-OmOmMoreunass  cucrema. —  URL:
https://e.lanbook.com/book/206066

Bypna, A. IT'. DkoHOMHKO-MaTeMaTHYECKHe MOJICIIN YIIPaBICHUS: YIeOHUK 715 BY30B / A.
I'. bypna, C. H. KocaukoB. — Cankrt-IletepOypr : Jlans, 2021. — 176 ¢. — ISBN 978-
5-8114-5848-6. — TekcT : aneKTpoHHbIH // JlaHb : 3eKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/159465

Bacunwes, A.H. Yucnoseie pacuersl B Excel [DnekTpoHHBINH pecypc]| : CpaBOYHUK /
A.H. BacunbeB. — DOmnektpoH. paH. — Cankr-IletepOypr : Jlanp, 2014. — 608 c. —
Pexxum noctyna: https://e.lanbook.com/book/68464. — 3ari. ¢ sxpana.

[TerpoB, A. B. MoaenupoBaHue mMpoIeccoB u cucteM : yueoHoe mocooue / A. B. Tletpos.
— Cankrt-IlerepOypr : Jlanb, 2015. — 288 c. — ISBN 978-5-8114-1886-2. — Tekcr :
9JeKTpoHHBIM //  Jlaub  :  sneKkTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/68472

6.2. JlonoiHUTEe/IbHAS y4YeOHasi JUTepaTtypa, HeoOXoauMasi Jisi OCBOCHHUS M CIUIINHbBI
(Moxyis)

1))

2)

3)

Bbypnaesa, 3. I'. O6paboTka u npencraBinenue gaHHbix B MS Excel : yue6HOE mocobue /
3. I'. bypnaeBa, C. H. Jleopa. — Cankr-IlerepOypr : Jlans, 2016. — 160 c. — ISBN
978-5-8114-1923-4. — TekcT : »neKTpoHHBINA / JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/71706

HopH, I'. A. OcHOBBI UGPOBBIX TeXHOJOTHH peanu3anuu npoxaykiuu AIIK : ydeGHoe
nocobue / I'. A. Jopn, O. B. Kupunosa. — Tiomens : [[AY Cesepnoro 3aypainbs, 2019.
— 152 c¢.— Tekcr : smekTpoHHbIH / JlaHb : 2IEKTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
URL: https://e.lanbook.com/book/135480 (mara oOpamenus: 19.04.2022). — Pexum
JIOCTYTIA: JIISl aBTOPU3. TIOJIH30BATEIICH.

KypueeBa, I'. . MHpopManmOHHbIE TEXHOJOTUU B IU(PPOBONH IKOHOMHKE: y4deOHOE
nocobue / I'. U. Kypueesa, 1. H. TomunoB. — HoBocubupck : HI'TY, 2019. — 79 ¢. —
ISBN 978-5-7782-4037-7. — TekcT : 3neKTpoHHbIH // JIaHb : 31eKTpOHHO-OMONIMOTeYHAS




cucrema. — URL: https://e.lanbook.com/book/152240
6.3. Metoanueckue yka3aHus JJis1 00y4alOMIUXCS 10 OCBOCHUIO TN CHUIIIHHBI (MOIYJIA)

- Maneirus, A.A. Iudpossie texnonoruun B AIIK. YueOGHo-MeTommueckoe mocodue kK
MPAKTUYECKUM 3aHSATHUSM U CaMOCTOSATEIbHOW paboTe MO HaNpaBICHUIO MOATOTOBKH
19.03.03 «IIpomaykThl THUTaHHUS >XUBOTHOTO TPOUCXOXKIeHUs» / A.A. MambiruH, -
Hsanoso: ®PI'BOY BO Uanosckas [CXA, 2022.

6.4. Pecypcnl cetn «AHTepHET», HEOOX0AMMbIe 1JI51 OCBOCHUS TUCHHUILIMHBI (MOYJIf)

1) caiit Poccrara P® — https://rosstat.gov.ru/

2) caiftr MuHHCTEpCTBA CEeIBCKOTO X03siicTBa PO - https://mcx.gov.ru/

3) caiiT gemapTaMeHTa CEIbCKOTO XO3SHICTBa M MPOJOBOJILCTBUS VBaHOBCKOHM oOnactu -

https://apk.ivanovoobl.ru/

6.5. MHNudopmManuoHHbIe CHOPaBOYHbIE CHCTEMbl, HCIOJIb3yeMble /Jsi OCBOCHHS
JMCHUIUIMHBI (MOAYJIs1) (PH HEOOXOAMMOCTH)

—  DJeKTpOHHO-OMONMHMOoTeYHas cuctemMa «JIaHby
6.6. IlporpammHoe obOecreyeHue, HUCIOJIb3yeMOe Jisi OCBOCHHUS IMCHUIIMHBI (MOXYJIs)
(mpu HeOOXOAUMOCTH)

1) Omepannonnas cucrema tTumna Windows;

2) Hnrepuer-Opaysepsl;

3) MicrosoftOffice;

4) KOMIIAC-3D («Ackon»); Kommac-3D LT (cBobomno pacnpoctpansiemoe I10O

KOMITAHUH «ACKOHY);

5) Mozilla Firefox; CBo6omnas nunien3ust Mozilla Public License v 2.0;

6) LibreOffice; Cobonnas mumensus Mozilla Public License v 2.0;

7) FreeBasic 0.90.1; JIunen3nonnsiii norosop 15.11.2017 b/H, 6eccpouno;

8) FAR Manager, JIunien3nonnsiit gforosop 15.11.2017 b/H, 6eccpouno;

9) 7zip 9.20, Jluniensnonnsiit qorosop 15.11.2017 b/H, 6eccpouno.




7.

MATEPUAJIBHO-TEXHUYECKASA

BA3A, HEOBXOJIHNMAS JJIA

OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O IMPOLECCA 110 AUCIUIIJIMHE
MOAYJIIO)

Ne
/11

HaunmeHoBanue crnenuaabHbIX
OMELLIEHUN* ¥ NOMELLICHUN
JUTSI CAMOCTOSITEIBHON PabOThI

OcCHAIIIEHHOCTD CIEMUAILHBIX MOMEIIEHUHA U TOMEIIEHUH
JUTSI CAMOCTOSITETTLHOM paOOThI

1

YuebHast  ayauropus s
MPOBEICHUS 3aHATHI
JEKIMOHHOI'O THIa

YKOMIUIEKTOBaHa CIIELHAIM3UPOBAHHOMN (yueOHoi1)
MeOenblo, TMEPEeHOCHBIMM  TEXHHYECKMMHU  CpEeACTBaMHU
Oo0y4YeHHsI, CIyKallUMU JJIs  TpeJCTaBICHUs y4eOHOH

nHpopmaruu

VuebHas
IIPOBEJCHUS
CEMUHAPCKOI0
IPyIIIOBBIX
VHIUBUIYaJIbHBIX
KOHCYJIbTAllUi, IUI1 TEKYILEro
KOHTpOJIA U IIPOMEKYTOUHOH
aTTecTaluu

ayIMTOpHUs i
3aHATUH
THUIIA, IS
n

YKOMIUIEKTOBaHa CHEHATU3UPOBAHHON
MeOenplo, OCHAIlEHa  KOMIIBIOTEPHOW  TEXHHKOH  C
BO3MOXXHOCTBIO TMOJAKIIOUeHUs: K cetu «VHTepHeT» U
00€CcIeueHo JOCTYIIOM B JJICKTPOHHYIO HH(POPMAIIMOHHO-
0o0pa3oBaTeNbHYI0 Cpely OpraHu3alfH; TEXHUISCKUMU
cpeacTBaMU OOYYEHHUs, CIY>KallUMH JJIs MpeICTaBICHUS
yueOHol nHpopMaru

(yueOHoi1)

[Tomemenue
CaMOCTOSITEIbHOU PabOThI

hiae:

YKOMIUIEKTOBaHO CHeIATM3UPOBAHHON
MeOenbl0, OCHAIICHO  KOMITBIOTEPHOW  TEXHUKOHW  C
BO3MOXXHOCTBIO MOAKIIOYEHHs K cetu "HHTtepHer" u
00€CIeueHo JOCTYIIOM B JJICKTPOHHYIO HH(POPMAIIMOHHO-

(yueOHoi)

00pa30BaTeNbHYIO Cpely OpraHU3aLUuU

*CneyuanvHvle nomewjeHus - yuebuvle ayoumopuu O0Jsi NPOGEOeHUs. 3AHAMUL JEKYUOHHO20 MUNA, 3AHAMUL
CEMUHAPCKO20 MUNA, KYPCOBO2O NPOEKMUPOBAHUSL (8bINOIHEHUS KYPCOBBIX pabom), epynnoesix U UHOUBUOYANbHBIX
KOHCYIbmayuil, meKyuje2o KOHmpos U NPOMeNCYMOYHOU ammecmayuu.



IMpuioxenne Ne 1
K padoyeil mporpaMme 1o JMCHUILIMHE (MOLY1I0)

®OH/I OHEHOYHbIX CPEACTB 11O JUCHUIIVIMHE (MOAYJIIO)

«udposbie TexHosorun B AITK»

1. [lepeyenb komMneTeH Ui, GopMHUPYEeMbIX HA JAHHOM JTane

1.1. Ounasa popma:

[udp u HanmeHoBanne|  MHIUKATOP(BI) JOCTHXCHUS KOMIIETEHIMH / ®opma | OueHouHbIE
KOMIICTCHIHH IUIAHUPYEMBIC PE3YJIbTaThl 00yUCHHsI KOHTpOJIsi* | cpesicTBa
1 2 3 4
VK-1. Cnocoben  [U-lyk.i AHamu3upyer 3agady, BbIIENAs ee
OCYLIECTBIIATH MOUCK, |0a30BbIe COCTaBJISAIOLIHE, OCYIIECTBIISAET
KPUTHYECKHI aHAITM3 | |ICKOMIIO3UIIUIO 3812491
cunre3 uHpopmanuu, (MJ-2yk.; Haxogut u KpuTHYecKH aHaIH3HPYET
IPUMEHSTH CHCTEMHBIN |[MHPOPMALIMIO,  HEOOXONUMYIO Uil PEIICHHS
HOJXOJ[ JUIS PENICHUs] |IOCTaBJICHHOM 3a/[a4H.
nocrasieHHbIX 3ana4  |[MJ-3yk.1 PaccMaTpuBaeT BO3MOMKHBIE BapHaHTHI
pellieHns 3a/aud, OICHWBAas WX JOCTOMHCTBA M
HEJIOCTATKU
NA-4ykq I'paMOTHO, JTOrMYHO, apryMEHTHPOBAHHO
(GopMHUpyeT COOCTBCHHBIC CYKICHHS W OLCHKH.
Otinyaer (akThl OT MHEHUH, HWHTEPIPETALIHA,
OIICHOK ¥ T.JI. B PACCYXKIEHHUSX JAPYIUX YYaCTHUKOB
JESITEIBHOCTH
NJT-5yk.1 OmnpenenseT W OLUEHWBAET IOCIENCTBUSA Tempr
BO3MO’KHBIX PEIICHHUI 3a/1a4n JIOKII2/I0B,
OIIK-1. Criocoben  |/I-lonk-1 3HAeT NPHHIMIIBIL, METOABI U CPEACTBA Kenc-3aiatHus
TIOHMMATh IPUHIITBI |[PENIEHHs CTAHIAPTHBIX 33124 npodeccuonanbHoi| ;i BIIp, 3 |MPAKTHHCCKIX
pabOTHI COBPEMEHHBIX |IEATEIBHOCTH HA OCHOBE HMH(DOPMALMOHHOW H pabor,
MH(POPMALMOHHBIX  |OMOIMOrpadMUeckoil KyJbTyphl C HPUMEHEHHEM KOMILICKT
TEXHOJIOT Uil 1 UH(OPMAIIHOHHO- KOMMYHHUKAIHOHHBIX BOTPOCOB K
TEXHOJIOTHII M C YY4ETOM OCHOBHBIX TpeOOBaHMIA saqery

HCIIOIb30BaTh UX IS
petieHus
npodeccuoHaTbHON
JIESITETIbHOCTH.

nH(pOpMaAITMOHHON 0€30TIaCHOCTH.

U-20mk.1 YMeeT pemaTth CTaHAApTHBIE 3aJadd
npodecCHOHANBEHONW — JeSITEIbHOCTH Ha  OCHOBE
nH(pOpMaAITMOHHON u oubmorpaduueckoit
KyJIbTYpPEl C TPUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH W C YyYETOM
OCHOBHBIX TpeOOBaHMIA UHGOPMAIHOHHOM
0e301acHOCTH.

Ud-3omk-1 Bnageer HaBblkamMu — NPUMEHEHUS
COBpPEMEHHBIX HMH(GOPMAIMOHHBIX TEXHOJIOTHUH |
MPOTPaMMHBIX ~ CPEACTB TIPYU pEUICHHH 3a7aad
npoeCcCCUOHANBHOW  ACATENBHOCTH C  Y4E€TOM
TpeOoBaHUI HHPOPMATIOHHOM 6€30MaCHOCTH.

* Vkasvieaemes ¢popma koumpons. Hanpumep: YO — ycmuwvui onpoc, KJI — koncnekm nexyuu,
KP — konmponvuas paboma, BJIP — évinonanenue nabopamopnoti pabomul, BIIP — evinonnenue
npaxmuyeckou pabomsi, K — xonnoxeuym, T — mecmuposarnue, P — peghepam, /[ — 0ooxnao, 3KP —
3awuma xKypcosoi pabomot, 3KII — 3awuma Kypcosoeo npoekma, 3 — s3x3amen, 3 — 3auem.




2. Iloka3aTejim U KpUTEPHH OLleHUBAHUS CPOPMHUPOBAHHOCTH KOMIIETEHUMI HA JAHHOM
Jramne ux (OpMUPOBAHUSA

Kpurepuu onennBanus™

IToxa3zaTen
u HEYJIOBJIETBOPUTENILHO |  YAOBJIETBOPUTEIBHO XOpouIo OTIMYHO
HE 3aUTEHO 3aYTEHO
Ilonnora |YpoBeHbp 3HaHWN Hike|MHUHUMAIBHO VYpoBenb  3HaHMH  B|YpOBeHb  3HaHMH B
3HAaHUN MHUHHMaJIbHBIX JIONYCTUMBIH  YpOBEHB|00BEME, o0Obeme,
TpeOOoBaHHMH, UMEITH |3HAaHUH, JIOTYII[€HO |COOTBETCTBYIOLIEM COOTBETCTBYIOLIEM
MECTO IpyOble OUIMOKH |MHOTO HerpyOBIX [[IporpaMMe IOJrOTOBKH, | IPOrpaMMe IOATOTOBKH,
omKooK JONYIIEHO  HECKOJBKO|0e3 ommnboK
HerpyObIX OLIMOOK

Hamnuue |IIpu pemenuu|[IponemonctpupoBansl  |[IponemoncTpupoBansl  ([IpogeMoHCTpUPOBaHBI

yMEHHUH CTaHAAPTHBIX 33Ja4 HE|OCHOBHBIC YMEHUSL, [BCE OCHOBHBIC YMEHMS,|BCE OCHOBHBIE YMEHUS,
MPOJEMOHCTPUPOBAHBl  |PEIICHBI THUIIOBBIC|PEIICHEl BCE OCHOBHBIC|PELIEHBI BCE OCHOBHBIC
OCHOBHBIE YMEHUS, [3a]a4l  C  HETrpyOBIMH|3a/adud € HErpyObIMH(33a7add C OTACIbHBIMHU
UMEIH MeECTO TrpyOble|OmmMOKaMy, BbIOJHEHBI |OMMOKAMHY, BBITIOIHEHBI|HECYIIECTBEHHBIMU
OIINOKH BCC 33JaHMsi, HO HE B|BCE 3a/JaHMSA B IOJHOM|HEJIOYECTaMH,

MIOJTHOM 00BeMe 00beMe, HO HEKOTOPBIE C|BBITOTHEHBI BCE 3a/laHUsA
HeJloueTaMu B IIOJIHOM 00BEMe

Hamnuue |IIpu pemenuu | Imeetcst mMunuMansHelil | [IpogemoncTpuposansl  ([IpogeMoHCTpUPOBaHBI

HaBBIKOB  |CTAaHJApPTHBIX 3ajJad He|(HaOop HAaBBIKOB  JUis|0a30Bble HABBIKM IPH|HABBIKM TIPH PEIICHUU

(BmazeHue |MPOAEMOHCTPUPOBAHBI |PELICHHMS CTaHJAPTHBIX |PEIICHUH CTAaHAAPTHBIX [HECTAHAAPTHBIX  3ajad

OnbITOM)  |0a30BbIe HABBIKM, UMENH(337a4 C HEKOTOPhIMH|3a/lad C HEKOTOPBIMH|0e3 ouMOoK u
MeCTO IpyOble OUIMOKH  |HEe04YeTaMHu HeJloueTaMu HEI0UETOB

Xapaxkrepu |Komnerenuust B noinoii| CHopMUpOBaHHOCTD CdopmMHpOBaHHOCTD CchopMHUPOBaHHOCTD

CTHKa Mepe He chopMHpOBaHA.|KOMIETEHINT KOMIICTEHIINM B  II€JIOM|KOMIIETCHIIUH

chopmupos |IMeromuxcst ~ 3HaHUIA, [COOTBETCTBYET COOTBETCTBYET MIOJTHOCTBIO

aHHOCTH  |yMEHHH, HaBBIKOB | MHHAMAJIbHBIM TpeOOBaHUSM. COOTBETCTBYET

KOMIIETEHI] |HEAOCTATOYHO JUTs1 | TpeOOBAHUSIM. Wmerommxcs  3HaHUH, TpeOOBaHUAM.

17071 pemeHust mpakTudeckux |Mmerommuxcs 3HaHUH,|yMeHUH, HaBblkOB U |MMerouuxcs 3HAHUH,
(mpodeccHOHANBHBIX)  |YMEHHH, HABBIKOB B|MOTHBAllMM B  IIEJIOM|YMCHHUH, HaBBIKOB U
3a1au LEJIOM JOCTaTOYHO AJIS|AOCTaTOYHO JUIS [MOTHBAallMM B IIOJIHOM

pellleHus] MPaKTHYECKUX |[pellIeHUs CTaHAAPTHBIX [MEpe JOCTATOYHO ISt
(mpodeccHOHATIBHBIX)  |TPAKTHYECKUX pemeHus CJIOKHBIX
3aj1a4, HO Tpedyercs|(nmpodeccHoHaNbHBIX)  |[NPaKTHYECKUX
JIOTIOJIHUTEbHAS 3a1a4 (mpodheccOHAIBHBIX )
MPaKTHKA o 3a1au

OOJILIIUHCTBY

MPaKTHYECKHX 3313

YposeHb

chopmupoB

AHHOCTH Huzkwuit Hwxe cpegnero Cpennwii Bricokuit

KOMIICTEHII

ui

* [Ipenooasamensv énpase uzmenums kpumepuu oyerusauus ¢ coomgemcmeuu ¢ @I'OC BO u
ocobennocmamu OIIOI1.
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3. OueHouHbIE CpeCTBA
3.1. TeMBI JOKJIAI0B
3.1.1. TemnI:

1. [MudpoBuszaius HAIOTOBOTO aAMUHUCTPUPOBAHUS HAJIora Ha JJOOABICHHYIO CTOMMOCTh B

Poccun

Jlunamuka mporiecca rudposuzarnuu B Poccun

Ocob6ennoctu rudposusanuu B AITK Poccun

Pons mudpoBeix maTdopM B yripaBieHUH 00MECTBEHHBIMU (DHHAHCAMHU

Texuudeckoe u TexHonorunueckoe ooecrneuenue AVC

ABTOMaTH3UPOBaHHbIE HH()OPMALIMOHHBIE CUCTEMBI M HEXHOJIOTUU OYXTalaTepcKOro

ydera u ayJauTa

7. KommiekcHble ”HGOPMAIIMOHHBIE CUCTEMBI YIIPABIECHUS IPEIIPUITHEM

8. HudopmanmonHas 6€30MacHOCTh IKOHOMUYIECKIX CUCTEM

9. OnTumu3aMoOHHbIE MOJEIN COIMAIbHO-3KOHOMUYECKHX MporieccoB B AITK

12. MonenupoBaHHe MEKOTPACIIEBBIX CBSI3€H B MPOM3BOACTBE U PACTIPEACICHUU MPOIYKIIUH.

13. MoaenupoBaHue TeppUTOPHATBLHO-TTPOU3BOICTBEHHBIX cucTeM B AITK.

14. IIpoBeneHne GUHAHCOBBIX U IKOHOMUYECKHX pacueToB B cpene Excel ncnonb3oBanuem
BCTPOCHHBIX (DYHKITHIA.

SRR

3.1.2. MeToanuyeckne MaTepuabl

Joknan — my6andHoe cooOIieHue, npeAcTaBisionee co0oi pa3BepHyTOe H3I0KEHUE Ha
OTpe/IeNIEHHYI0 TEMY, BUJ| CaMOCTOSITEIbHOW pabOThl, KOTOPBIA HCHOJB3YETCSI B y4EOHBIX U
BHEAYJUTOPHBIX 3aHATUAX U CIIOCOOCTBYET (HOPMUPOBAHHMIO HABBIKOB HCCIIEIOBATEIbCKON
paboThL, pacIupsieT MO3HABATEIbHbIE HHTEPECHl, IPUYYaeT KPUTHUECKH MBICIIUTb.

[IpopomxutenbHocTh qokaaa 10-15 muH.

[TocTpoeHue nokiaga BKIIOYAET TPU YacTH: BCTYIUICHHE, OCHOBHYIO 4YacTb U
3aKJIIOYCHHUE.

Berymnenue: 1) ®opmynupoBka Tembl Aokiana (OHA MODKHA OBITh aKTyalbHOM H
OPUTHHAIBHOM, MHTEPECHOW MO COJIEpKaHUI0). 2) AKTyalbHOCTh BHIOPAaHHOM TeMbI (YeM OHa
MHTEpECHa, B YEeM 3aKJII0YaeTcs €€ BaXHOCTh). 3) AHalIM3 JUTEPaTypHbIX HCTOYHHKOB
(pexoMeHayeTC s UCTI0IB30BaTh JAHHBIE 32 TIOCIEIHHE 5 JIeT)

OcHoBHas 4acth: 1) COCTOMT M3 HECKOJBKUX Pa3JeioB, MOCTEIIEHHO PaCKPBIBAIOIINX
Temy. 2) Bo3MOXKHO HCTI0JIb30BaHUE WILTIOCTpAliuy (rpaduKu, 1uarpamMmsl, GoTtorpaduu, KapTsl,
pucynku). Eciu Heo6xoaumo, ajis 000CHOBaHUS TEMbl UCIIOJIb3YETCSl CChUIKA Ha MCTOYHUKH C
JOKA3aTeIbCTBAMH, B3STBIMU U3 JTUTEPATyphl (IUTUPOBAHUE aBTOPOB, yKazaHue nudp, GpaxTos,
onpenenenuit). 3) M3nmokeHue wmaTepualia JOJDKHO OBITH CBSI3HBIM, TIOCIIEIOBATEIHHBIM,
nokazarenbHbIM. 4) Croco0 H3JIOKEHHs MaTepualia Uil BBICTYIJICHHE JOJDKEH HOCUTh
KOHCIIEKTUBHBIA WJIA TE3UCHBIN XapaKTep.

3akmoyenue. [logBoasTest UTOrH, HOPMYIUPYIOTCS TJIaBHBIE BBIBOJIBI, MTOIYEPKUBACTCS
3HaYEHHE PACCMOTPEHHOW MpOOJEeMBbl, TMpEAJNaraloTcsi cambleé Ba)KHbIE IPAaKTHUECKHE
pEKOMEHAALNH.

3a BpeMsi OCBOCHHS TUCIUILUIMHBI OUH O0YYarOIIUNCS MOXET BBIIOJHUTH HE Oosee 2-x
JIOKJIaA0B. MakcuMalbHOE KOJINUEeCTBO 0aiIoB 3a 1 Jokian — 4 Oamia.

VYcioBus ¥ MOPAIOK MPOBEICHUST TEKYIIEro KOHTPOJIs 3HaHWM npencrasieHsl [1B/-07
«O TmpoBeAEHHWU TEKYIIEr0 KOHTPOJS YCIHEBAaGMOCTH U MPOMEXKYTOYHOM aTTecTallu
00yJaroIuXCs».
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3.2. Keiic-3aianusi npakTHYeCKUX padoT
3.2.1. Keiic-3aganus:

Keiic-3a0anue 1
Ananuz epemennvlx psoos ¢ nomowwio uncmpymenma Excel — macmep ouazpamm

[TocTpouts rpaduk BpemMeHHOTO psina BamoBoi cOop 3epHA, BBIACIHTH TPEHII ITOTO
BpEMEHHOTO psija. Micxoauble JaHHBIE, XapaKTepu3yolie Mpou3BOJACTBO 3epHa B Poccun 3a 12
net ¢ 2007 mo 2018 rox mpuBeaeHs! B Tabmute 1
Tabmnnna 1 - McxoaHele JaHHBIE

I'ogpl BanoBoii coop, MJIH. T
2007 88,6
2008 47,9
2009 54,7
2010 65,5
2011 85,2
2012 86,6
2013 67,2
2014 78,1
2015 78,2
2016 78,6
2017 81,8
2018 108,2

CIRUME

A B
1 Tomer Banogoii cOop, MIH. T
2 2007 88,6
3 2008 479
4 2009 54,7
5 2010 65,5
6 2011 85,2
7 2012 86,6
8 2013 67,2
9 2014 78,1
10 2015 78.2
11 2016 78.6
12 2017 81,8
13 2018 108,2

1A

Pucynok 1 - Beigenenue nanHbIX nepe HadyaaoM padoThl ¢ MacTepom auarpaMm

Illae 1. Buibop muna u éuda ouazpammai.

Bo Bknaake CraHnapTHble MOXHO YBHAETh OCHOBHBIE THUIIBI auarpamMm. B nanHom
cinyyae Bo Bkimanke CranmaptHbie BoinenaeH Tum: ['paduk. Beidpas Bun: ['paduk ¢ mapkepamu,
HE00X0IUMO IIENKHYTh Ha KHomke [lanee (puc. 2).
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ThasHaa Beraeka PasMeTKa CTPAHMUEN POpMYALL AaHHbie PeueHsMpoBatne Bra novaPDF
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Coogpian Tabnuua | POk Kaptia Guryp Smartart Crvo | Tucrorpauna B3k Kpyrosas uneiisatas Tosesan Apyrve
TG - ummw

_| rpagux

BRI

=l
1 L Ban ll ——
T S =
3 2008 479
4 2009 54,7
5 2010 65,5
6 2011 85,2
Vi 2012 86,6
8 2013 67,2
9 2014 78,1
10 2015 78.2
10 2016 78,6
12 2017 81,8
13 2018 108.2

Pucynoxk 2 — BeiOop Buia co3maBaemMoi quarpaMmbl

Llaz 2. Bvibop u ymounenue opueHmayuii OuanazoHa OaHHsIX U psaod.

Ha BTopom sTame paboThl MacTepa AuarpaMMm Ha SKpaHE MOSBUTCS JUAIOTOBOE OKHO,
nokasaHHoe Ha puc. 3 Mcnonb3ys BkIaaKy JMama3zoH JaHHBIX, MOKHO BBIMIOJHUTH CJEIYIOLINE
orepanuu:

e BriOparh (MM U3MEHUTH) AMAINA30H JaHHBIX JIUCTA, UCMOIb3YEMbBIX JJISI JUArpamMmbl, ¢
nomotipio monst «Jluamazon». Ecnu mepen Hagamom paboThl ¢ MacTepoM Jauarpamm
JaHHbIE HE ObUIN BbIIEICHBI, TO, HCIOJb3Ysl 3TO MOJIEe, MOKETE BBIICIUTD UX celyac.

e VYTOYHUTH OPUEHTALUIO IMANa30Ha JaHHBIX AUAarPaMMBbI C TOMOIIBIO MEepeKoyareneii B
CTpokax u ctonbuax. [Ipu yctaHOBKEe mepBOro M3 HUX Kaxaas CTpoka pabouero jucra
OyZIeT paccMaTpuBaThes Kak psii quarpammsl. [lpu ycTaHoBKe BTOPOTO MepeKiIovaTess B
KauyecTBe psija IuarpaMM OyIyT pacCMaTpPUBATHCS CTOIOIBI TaHHBIX.

Bo Brmanke Psg MoXHO ympaBisTh mapamMeTpaMH Kaxkaoro psjaa auarpammel. C ee
MOMOIIIbIO MOKHO BBITIOJIHUTD CIIEAYIOIIUE ONEpPaliU:

e 1100aBUTH U yIAJHUTH PSIBL;

® TIPUCBOUTH psAaM HUMEHa;

®  BBIJCIUTH (WK IEPEONPEEIIUTD) JaHHbIE, HCIOJIb3YEMbIE ISl IOCTPOCHHUS PAIIOB;
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Pucynox 3 — [lar 2. Bxiaaka Ber6op nctToynuka JaHHbIX(IMANa30H)

Lllaz 3.Hacmotixa ouazpammeoi.

Tpernit stan paGorel Mactepa auarpamMM Haubosiee CIOXHBIA. B mosBuBIIeMcs
JUAJIOTOBBIM OKHE IMpeajiaraercs OOJbIIOe KOJWYECTBO CaMBIX pA3JIMYHBIX MapaMeTpoB
nuarpammsl (puc. 4). Ecin mapaMeTpsl HE M3MEHSIOTCS, TO MCIOJB3YETCsl YCTAHOBIEHHOE IO
YMOJIYaHHUIO 3HAaYECHUE.

Llaz 4. Bbibop mecmononogicerus ouazpammol.

Ha nocnennem mare onpenensercs MECTOPACTIONIOKEHHE CO3JaHHOM aMarpamMmsl (puc. 4).
T~ e —
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PucyHnok 5 — /lnarpamma OyAeT pacrosio)keHa Ha OJTHOM JIUCTE C UCXOAHBIMU JTAHHBIMHU

2007

2008

2009 2010
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i LiEHE MPONEYTOUHEIX AENEHHI: @) asTo () UKCHPOBaHHOS
hoo = [] oBpaTHEii nopsaok sHaqeHmi
EHb
[C] norapudmmieckan wkana OcrosHag: | 10 |
CBEYEHUE 1 CTIEHVBAHHE .
Ugna nenenus: | HeT
opHaT oBweHol GATYPS! | | [ Orofpamats Ha ararpaHe
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i Sraueme oot 40,0 |
) MaKoMMansHOe SHaHEHME N0 O0H - : v
70
50
50
[Eepmxanbﬁan ock (3Ha4eHwi)
40 T T
2011 2012 2013 2014 2015 2016 2017 2018

Pucynok 6 - PesynpraTt paboTsl MacTepa auarpamm
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Excel mpenocraBisier AOMOTHHUTEIbHBIE BO3MOXXHOCTH IO pPadOTe C AMarpaMMaMHu.
Haubonee mone3HOW, C TOYKH 3pEHUS aHaAW3a BPEMEHHBIX PSAOB, TMPEICTABISACTCS
BO3MOXXHOCTh CO3/IaHUs JINHUH TPEeHA.

Ilocmpoenue nunuii mpenoa

JluHMM TpeHHma CTPOSATCS JUIA  ONWCaHWS 3aKOHOMEPHOCTH, COJEpIKalleics B

UCCIIElyeMOM BpEeMEHHOM psiny. B Tabmn. 2 mpuBeneHbl TUIBI JUHUN TPEHAA, UCTIOIb3yEeMbIC B
Excel.

Tabnuna 2 - ANNpoKCUMAIIHS B CTIIAKUBAHUE

Tum 3aBUCUMOCTH Ynpasnenue
JIuHeliHas Y=a0+alX
ITonmmHoMmannHas Y=ap+a; X+ axXo+ ...+ asXs
Jlorapudmuaeckas Y=a InX+b
OKCIOHEHIIHabHAas Y=aebx
CrenenHas Y=axb

Jyist BCTaBKY JIMHUM TPEHJA B AMarpaMMy BBIMOJIHUTE CIEAYIOIINE JeHCTBUS:
1. IlenkHUTE MpaBOil KHOMKOM MBIIIM HA OJHOM U3 PAJIOB THArPAMMBI.
2. Bribepute komanny Jlo0aBUTH JIMHHUIO TPEHIA U3 KOHTEKCTHOTO MeHI0. Ha
9KpaHe MOSBUTCS AUATOTOBOE OKHO JInHus TpeHaa (puc. 7).
F

1 Dopur s rpoviaa 2l
BIHETRE A TPERES | | TlapameTpo AMHAH TpEHLE
et mrsst TIoCTROHI#E TS TEEHDS (STDOKDMNALNA 1 TawEars)
[ 7] © scmssnas
s —~ . 1082
J Norspalrsracran
L ; | B Moowouicsues Crenmw @ y =0,4091x- 2,8335x+ 72,973
: 1= .
[ e s R*=0386 [

__] Phesoeni it pian Tooaew

Hesmavm smookoapyrowsh [ neseeei) Kvest
B geToeTeDie T Pl
1 apyros

Tpsraas

sgpene 30 nepvooos

wmazra 00 wpuazce

nepecEmms e 0mn TS T [l

¥ novmsoisaTn wpamene Ha BapaHE

S| TS e A Y BN TR anrpnssae (R0

| Seere |

50

2007 2008 2000 2010 21 2012 2013 2014 2015 2016 2017 2018

Pucynok 7 - Bxiagka Tun ucnons3yercs A BBIOOpa THUIIA CO31aBaeMON JIMHUHU TPEH 1A

1. Bribepure Tun perpeccun. I[Ipu Beidope tuna [lonnnomMuanbHas BBEAUTE CTEIICHH B MOJIE
«Crenensy!. Eciu ke BBIOpanu Tun nuHelHas ( KOTOPHIH He ABJIAETCSA perpeccHei), To
BBEIUTE 3HaYeHHE B Tone « Toukm»?,

2. YOemutecb B TOM, UTO psf, JUISI KOTOPOrO HEOOXOAMMO IMOCTPOUTH JMHHUIO TPEHIA,
BbI/IeTIEH B criucke [locTpoeHune TuHuM TpeHaa.

3. Tlepexmountech Ha BKianky [Tapamerpsr (puc. §).

! B mone «.cTeneHpb», UCIOIb3yEMOM I MOJTHHOMHAILHOIO THIIA, YCTAHABIMBACTCS BEIMYHHA OPIKA
perpeccuu.

2 ITone «Toukm» JJI CKOJIB3AIIETO CPEAHETO UCIIOJBb3YCTCA AJI1 YCTAHOBKH KOJIMYECTBA TOYCK, H€06XOLlI/IMI)IX JJIsA
BBIYUCICHUA Cpez[Heﬁ BCJIMYUHBI.

16



4. B paszmene Ha3zBaHHWE aNMpOKCUMHpYIOMEH (CTIaXEHHOW) KpPHUBOW yCTaHOBHUTE
MepeKoYaTeIh aBTOMAaTUYECKOE WJIM JPYroe, MOcje 4ero BBEAUTE Ha3BaHHE B IOJIE.
OTO Ha3BaHUE NOSBUTCSA B JIETEH/E TUAarpaMMBI.

5. Ecnum nuHUS TpeHJa cO3/1aeTcs C MOMOUIbIO PErpeccuy, T.€. BRIOpaH JIt000i THII, KpoMe
CKOJIB3SIIIIETO CPEAHETO, TO B COOTBETCTBYIOLIUX MOJISIX MOKHO BBECTH IIPOTHO3UPYEMOE
KOJIMYECTBO MEPUOJIOB, KOTOPHIE OyIyT M00aBIEHBI K TUHUU TPEHAA BIIEPEAH UITH C3a/IH.

6. B ciyyae He0OOXOIMMOCTH MOXETE€ YCTAaHOBUTb U OCTAJIbHbIE MapaMeTpbl (OHU MOTYT
OBITH JOCTYITHBI WJIH HEJOCTYITHBI B 3aBUCIMOCTH OT BBIOPAHHOTO THIIA perpeccun). Taxk,
MOKHO YCTAHOBHUTH IEpeceueHre C OChlo Y, OTOOpakeHHE Ha Juarpamme ypaBHEHUS
WJIM BEJIMYHUHBI JOCTOBEPHOCTH alpOKCHUMAIIUH.

7. Ilenknute Ha kHonke OK i 3aBepLIeHKs IpoLEcca CO3AaHus JIMHUU TPEHIA.

O MureiHan
e

TNMorapudmiuecas

® Dowiminses Crenens 2B ¥ =0,4001x2- 2,8335% + 72,
R?=0,386

") CrenenHas

B b B 5 BB

) NiHeiran duneTpauws  Toui:

HazsaHme annpokomapyrolLelt (crnaskerHoii) kpusoi

@ croe: I (PAa1)

@ apyroe:

Mporos
snepeaHa: 0,0 nepuonos

nasagHa: [0,0 nepuoacs

[T] nepecederue wpusoii c ocio ¥ s Touke: (0,0

[7] nokasbisaTs ypasHeH e Ha AUarpaHME

[¥] novectiTe Ha avarpammy semmeuHy nocTosepHocTH annpokcMaLum (R2)

3aKkpeTh ‘

PucyHok 8 - YcraHOBKa OCTaIbHBIX TApaMETPOB JINHUU TPEHA BBIIIOJIHAETCS C IIOMOILBIO
BKJIaaku [Tapamerpel

Bancsoll ¢3cj. MIH.

-

120y -

1110

y=0,409x7 - 2,833x — 72,97
R=—0.386 -

100

90+

2007 200 200 2010 2011 202 2003 2014 2015 2016 2017 2018
[Moget
—o—DBanosoll ¢G0P, MIH. T — [TomHoMNaIbEAA (B amoBoll ¢30). MIH. T)

Pucynok 9 —/lunamuka BaoBoro coopa 3epHa, MJIIH. T
Ha puc. 9 nmpuBeneH pe3yiapTaT MOCTPOCHHE TpPEHIa W MPOTHO3UPOBAHUSA MO TPEHIY
Y=0,4091 x> 2,8335x+72,973 nnsa BpeMeHHOro psaja Bamosoii c6op 3epHa. B kauecTe
anMpOKCUMHUPYIOIIEH GyHKIIMKA BBIOpaH MOJWHOM BTOPOM CTENEHHU — rmapadora.
BreiBoja: TeHIeHIMs TUHAMHKH BajioBoro cOopa 3epHa B Poccum XOpomio oTpaxeHa
TpeHaoM B (GopMe TMOJIMHOMAa BTOPOTO TMOPSIKA, XapaKTepU3YIOLIEro HE3HAYUTEIbHOE
BO3pacTaHWe YpOBHEH BpeMEeHHOro psiga. KadecTBO ypaBHEHHUs MPOBEPSETCS C IMOMOIIBIO
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kodbduimenta nerepMuHanuu R2. yem Gombmie R%TeM ypaBHEHHE TOYHEE ONHMCHIBAET
TCHACHIINIO JTUHAMUKU.

Keiic-3a0anue 2
Hcnonvzosanue nakema ananu3a 8 NOCMpOeHUU IKOHOMEeMPUIeCcKUx mooeeli Ha OCHO8e
VPABHEHUsL MHOHCECMBEHHOU pecpeccuul
[TocTanoBka 3agauu. [To manHbM 20 palilOHOB M3y4aeTCsl 3aBUCUMOCTh PEHTA0EIbHOCTH
IIPOM3BOJICTBA MOJIOKA OT psiZia OCHOBHBIX (DAaKTOPOB: (Hajiee MpUUIMH)
Tpebyercs:
1. IlocTpouTh ypaBHEHHME MHOKECTBEHHOM pPETPECCHUM OLIEHUB €ro IapaMeTpbl ¢
pUMEHEHHEM MeTojla HauMeHbIuX kBaapaToB (MHK)
2. C nomompto F- xpurepus ®duinepa oLEHUTh CTATUCTUYECKYIO 3HAYMMOCTb YPaBHEHHUS
perpeccum.
3. TlosCHUTH PKOHOMMUYECKHUH CMBICII MapaMETPOB YpaBHEHHUS MHOKECTBEHHOU perpeccun
MIpHU TIEPEMEHHBIX — (paKTOpax.
4. C nomompto t- kputepuss CTblOJEHTAa OLEHUTh CTATUCTUYECKYIO 3HAYMMOCTD
apaMeTpoB YPaBHEHUSI MHOXKECTBEHHOI perpeccuu.
5. Toctpouts rpaduk nmoxdopa u rpauk OCTaTKOB.

[TakeT aHanm3a — 3TO HAJCTPOIKA, KOTOpasi MPEACTABISET UIMPOKUE BO3MOKHOCTHU IS
MPOBEJICHUS CTATUCTUYECKOTO aHAIH3a.

VYcranoBka cpencts [lakera ananusa.

B cranpgaptHOii koH(urypanum mporpammbl Excel Bbl He Haiimere cpeactBa Ilaker
aHanmza. Jlake ecnu ycTaHOBHTH uX ¢ kommakT-mucka ECTL’97 (umu Office’97), oHuM He
MOSIBSITCSL B MEHIO JI0 TE€X MOp, MOKa Bbl HE YCTAHOBUTE MX B KauecTBe HajcTpoiiku Excel. Jlns
HTOTO BBIMOJIHUTE CJIEAYIONINE NEHCTBUS:

1. Bribepure komanay CepBuc—=HaacTtpoiiku.

2. B mmanorosom okne Hanctpoiiku (puc. 1) ycranoBure ¢uaxok [laker ananmsa.

3. Illenkaute Ha kHOMKEe OK.
[Tocne storo B HUKHEN yacTu MeHIO CepBUC MOSIBUTCS HOBask KOMaHAa AHalu3 JaHHBIX. JTa
KOMaH/1a Mpe/ICTaBiIseT TOCTYI K CPEeCTBAM aHalln3a, KOTophle ecTh B Excel.

A0CTYNHEIE H3ACTPOMKH:

| analysis ToolPak - YBA& J \Ll
[ MacTep NoACTaHOEDK

[ MacTep cyMMHPOBaHHA m
r:’" MakeT aHanrsa

| MepecdeT 5 eBpO

Iv Maouck peweHa %
[ MoMowHkK na MHTEpHETY

[ -]

MNakeT aHanHsa

COAEpHHT (hyHKUHK 1M MHTEpheACk! 4NA SHAMKEa
HaYYHEIX M PHHAHCOEEX A3HHEL

Puc.1. Ins aktuBu3anuu HaacTpoiiku [lakera aHanu3a cienyer yCTaHOBUTh
COOTBETCTBYIOLIHH (p1askox
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B nocraBnenHo# 3a1aue peHTa0eIbHOCTh — 3TO 3aBUCUMAsl OOBsICHAEMasl TIepeMeHHas Y.
B kauecTBe HE3aBUCUMBIX, OOBSCHSIOMINX IEPEMEHHBIX BBIOPAHBI: Y10 OT OJHON KOPOBHI — X1,
3arotoBiiecH0O kopMoB Ha 1 ron. KPC, - XyBeixon mpuruiona tenar Ha 100 marok — Xs,
cebecroumocTtsb 111. — Xa.

ITocTpoenne  cucrembl nokaszareJien (pakTopoB). AHaau3  MaTpHUIbI
K03(PpULHEHTOB NapHOil KOppeasiuun

HcxonHble TaHHBIE O MPOM3BOJCTBE MOJIOKA B CEIbCKOXO3SMCTBEHHBIX OPraHHU3aLUsAX
paiioHoB 00jacTu 3a rox npuBeaeHa B Tadbnune 1. B atoit Tabnuue n= 20, k= 4.

Taomnuma 1
PakTop
Yot ot Brrxon PenrabensHOCTH

Ne N 3aroToBIEeHO IpUILIoAa o

9 OJTHOM CebecToumMocTh npoaykiwu, %o,

paiioHa KODOBI, KT KopMoB Ha 1 ro:. | Temsat Ha 100 111, py6., x4 y
«1 > ?IKPC, 1. k. en., X2| MaToK, roJl, ’ ’
x3

1 1999 15,6 91 334 9,4

2 1500 14,8 59 620 0,1

3 4000 13,5 77 413 16,2

4 2500 19,9 73 441 10,0

5 4489 15,2 78 438 15,9

6 2076 10,9 83 438 3,4

7 1769 15,0 61 50 2,1

8 2025 18,2 65 386 14,0

9 2418 14,6 68 468 10,3

10 1769 15,7 77 510 0,5

11 3529 18,8 63 409 15,8

12 2094 14,9 66 348 21,3

13 2851 19,5 72 346 25,6

14 3372 15,1 73 375 28,1

15 3427 13,4 91 446 4,0

16 2182 17,5 77 501 3,7

17 3148 15,9 59 418 5,2

18 1672 17,5 62 581 0,5

19 3627 17,4 84 390 16,1

20 2319 13,5 68 348 29,6

Ncnonp3oBanne nncrpymenta Koppensmus. s npoBeaeHus: KOPPEISIIIUOHHOTO aHAIN3a
BBITIOJTHUTE CIIEAYIONINE IEHCTBUS:

1. nmaHHBIE JUIsI KOPPEISLUOHHOTO aHAJIM3a JOJIKHBI PACIIOIaraTbCsi B CMEKHBIX
TUarna3oHax s9YeekK;

2. Boibepure komanay CepBuc—=>AHalu3 JaHHBIX;

3. B AMAJIOTOBOM OKHE AHaiM3 JaHHBIX BbIOepuTe HHCTpYMEeHT Koppemnsius (puc. 2.), a
3areM mieakauTe Ha KkHonke OK;

4. B nuanoroBoM okHe Koppensuus B mosie «Bxo1HON WHTEpBA HEOOXOAMMO BBECTH
JATIa30H siUeeK, COJIEPKaIINX UCXOAHbIE JaHHbIe. ECiu BBIIeNEeHBI U 3ar0JIOBKU
CTOJIOIIOB, TO YCTAaHOBUTH (h1axkoK «MeTKH B TIepBoil cTpoke» (puc. 3);

5. BBIOEpUTE MapaMeTphl BBIBOJA. B 1aHHOM MpuMepe — YCTAaHOBUTE MEPEKITIOYATENb
«HoBpsIii pabouunii TUCTY;

6. OK
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A B [ o E F
Paxrop

LR

paﬁo oT JIgHO TpArona CebecToMMOCTE PeHrafe bHOCTEL
2| ma | omHOH | KopmoE | Temar Ha 1, py6., X4 npoaykLp, %, ¥
3 1 1999 156 91 334 94
4| 2 | 1500 148 59 620 01
s|_3 4000 13 =
. 4 2300 19 AHANKH3 DAHHBIX

WHCTPYMEHTEI aHAMMEa
5 | 4489 15 oK
z QAHOhEKTOPHEI AMCMEPCHOHHBIN SHaN: - -
8 5] 2076 10 B XAk TOPHBIF AMCNEPCHOHHEIH SHAMMS C NOBTOPSHHANH OTHEHE
o 7 1769 Eyxehak TOPHEIR AMCNENCHOHHGIA aHans G83 NOBTopEHNi
w8 | 2025 | 18| [Keeprawe s |
(ONHCATENbHARA CTATHCTHIE

n_ 3 2418 14| |skcnoHenunansHoe crnasveaie
w10 | 1769 15 f:;f:‘(::\giii:wﬁ F-TECT And Ancnepckd
1 11 3529 18| IMucrarparna ﬂ
w12 [ 2094 | 143 ) T T
1513 | 2851 195 72 346 256
w14 | 3372 151 73 375 251
w15 | 3427 134 o1 446 4

Puc.2. Beibop unctpymenta Koppensuus.

PaxTop
1 e
paiio aT nero | mpummoga | Cebectomiocts PerralermHOCTE
7| Ha | OOHOR | KOPMOE | Tendr Ha 1, pyb., X TP OIyKINE, %, ¥
s 1 1999 | 158 91 334 94
«_ 2 | 1500 ] 148 59 620 0,1
s 3 | 4000 | 135 77 413 16,2
ew
7 5 4 BxoaHele AaHHEIE S;Q
2 & 2| | Bxoanoii nHTepean: $B2isFS2E =% | _OK 214—
k) | 7 1 [ pynMpoOBaHHE ! % no cTonfuan m 2;]
w| 8 2 " no crpokan Crpaska 14
1wl 9 | 2} ¥ Metkne nepeaii crpoxe: 0.3
12 10 1 naDaMBTDbI EbIE0AS _!—O 5
12 11 3 " BelxoAHOH HHTEpEAN! EY 518
4| 12 2] | Hoewid pafinumii mueT: 13
1w 13 2] | © Hoeaa pafiouan gKHUra 5=6
w14 | 3 2,1
w15 | 3427 | 134 91 446 4
w 16 | 2182 | 175 77 501 37
Puc.3. InanoroBoe okHO Koppensuusi oAroTOBJAEHO K BHIMOJHEHUIO aHAIN3a TAaHHBIX
Tabmuma 2
3aroToBIIEHO Brixon
PenrabensHOCTH| Y 110#1 OT OIHOM | KOpMOB Ha 1 npumioga | CebecTonMocT
TTokazarenu o
npoaykuud, %. | KopoBbl, Kr. | Toin. KPC, . | tensat na 100 b 11, pyoO.
K. eI. MAaTOK, T'OJI.
PenrabenpHOCTD 1
MPOTYKIIHAH, %o
Vot oT 0JHOM KOPOBBI
A A POBBL | 0 440776 1
KT.
3aroToBJjIeHO KOPMOB Ha
P 0,107338 0,007476 1
1 ron. KPC, 1. k. ex.
Brixon npumiona tensar
/L TIPHTLTON 0,008491 0,30683 -0,25479 1
Ha 100 MmaTok, TOII.
CebecToumocTs li1, pyo. -0,77588 -0,39461 -0,04472 -0,32399 1

AHanu3 Matpuilbl Kod(hPuimeHToB mapHoW Koppemsiuu (Tabn. 2) MOKas3bIBaeT, 4YTO
3aBHCHMas TIEPEMEHHAsl Y UMEET TECHYIO0 OOpaTHYIO CBSI3b ¢ ce0ECTOMMOCTBIO 11I. IPOAYKIHH

(1,,, =—0,776), ymepeHHYIO MONOXHUTENLHYIO CBA3b C YJ0EM OT OJHOH KOPOBBI M BBIXOJOM

npumona Ha 100 marok (ry, =0,44; r, = 0,3) 1 oueHb c1abyo CBA3b C 3arOTOBICHO KOPMOB
Ha lrox. KPC (r,,  =0,0007)

IIpumenenne wuHcTpymeHTa Perpeccun. [l nmpoBefeHUS PETPECCHOHHOIO AaHAJIM3a
BBITNOJIHUTE CIEAYIOUIUE EHCTBUA:

1. BeIOepuTe kKOMaHny CepBrUCc —=>AHAIINU3 TaHHBIX;
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2. B IMAaJOroBOM OKHE AHalu3 JaHHBIX BbIOepUTe MHCTpYMeHT Perpeccus (puc.l), a 3atem
nieakHuTe Ha KHonke OK;

3. B auanoroBoM okHe Perpeccus B none «BxoaHol nHTEpBan Y» BBEIUTE aIpeC OJJHOTO
JIMaIla30Ha 4€eK, KOTOPBIX MPEACTAaBIAET 3aBUCUMYI0 IIEpeMeHHY0. B none «BxoaHoi
uHTepBaa X» BBEAUTE aJipeca OJJHOTO MM HECKOJIBKUX AUANa30HOB, KOTOPBIE COAEPKAT
3HAUYCHHS HE3aBHUCUMBIX IEPEMEHHBIX (puc.4);

4. ecnu BbIEJCHBI U 3aT0JOBKH CTOJIOIOB, TO YCTAHOBUTH (pr1axkok MeTku B mepBoi
CTPOKE;

5. BbIOepuTE MapaMeTphl BBOAA. B maHHOM mpuMepe — ycTaHOBuUTE nepekioyarens «HoBas
pabouuil HCTY;

6. B mnone «OcTaTku» MOCTaBbTE HEOOXOIUMBIC 3HAUKH;

paﬁo oT JIEHD TPHITIONA | \eDeUTOMMOCTh FeHTA0eTIEHOCTE
2| ma | ommofi | Kopmor | TemarHa 1, pyb., Xy OpoayKLp, %o, ¥
3 1 1299 ]
Perpeccua
4| 2 1500 5 @EJ
X0AHEIE ASHHEIE —

E 3 4000 ﬂx:nnoﬁﬂ;m'repsan Wi —
6l 4 2500 OTreHa
B 5 4480 Bx0AHOR MHTEpEanN #: $E§2$EE22 ES .
8 & 2076 ¥ MeTicn [ KgHcTanTa - Hons m
o| 7 1769 I” ¥posent HasewHocTH: 95 %
0|8 2025

MapaweTpel BEDAS —
w9 2418 " Brlx0AHOH MHTEPBaN: X —
2 10 1769 % Hoewii patioqmi oHeT: —
el 11 3529 " Hosan pafio4an kHHra —
| 12 ] 2094 P |
15| 13 2851 v QcTaTku W Cpadwic ocTaTkos
al 14 | 3372 |¥ CraHaspTMzoBaHHee ocTatkn W Cpadwc noafopa
| 15 | 3427 HopHansHan BEpOATHOCTE
8| 16 2187 [V Ipatuik HOpMaNEHDH BEPOATHOCTH
g 17 ] 3148
o 18 [ 1872 | 175 | &2 | 581 \ 0,5

Puc.4. lnanoroBoe okHO Perpeccus MoArOTOBICHO K BBHITIOJHEHUIO aHAIN3A JAHHBIX
PesynbpTarel 00pa0OTKHM MAHHBIX C MOMOIIBI0O MHCTPYMEHTA PErpeccusi MpeACcTaBIICHBI
HIDKe B Ta0nuIax 3 -6.
Tabnuma 3

PerpeCCI/IOHHaﬂ CTaTHUCTHKaA

MHoskecTBeHHBIH R 0,842334

R-kBazpat 0,709527

Hopmuposanssrii R-kBagpat 0,632068

CrannaprtHas ommnoKa 5,697003

Hao0mronenns 20

[Tosicuenue k Tabnuue 3
Perpeccronnas craTucTuka
Ne |HanmeHoBaHue [IpuHsTHIE HAUMEHOBAHHS Dopmyna

KoadduimeHT MHOKECTBEHHON
KOPPEJIAIMU, HHIEKC
KOPPEISIU

1 |MHoxecTBeHHBIH R

R=VR?

2 |R-xBagpar KoadPuuuent nerepmunanym,
R2.

CyMMa KBaJApaTOB OCTATKOB

BN Y S X ¢ A 04
Dyo-y)t Dy

R2

D.e® = (y-9)’
1

R*=1-(1-R? _n-t
( )n—k—l

3 |HopmupoBanHslii R-
KBaJIpar

CxoppektupoBaHHbId R2

4 |CrammaptHas ommOka |CraHmapTHas OIIMOKA OIEHKH

5 |HaOmonenue KonndecTBo HabOIIOACHUH, N n
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Tabnuua 4

JlucriepcOHHBIN aHaIu3

df SS MS F 3naunmocts F
Perpeccus 4 1189,18 297,2951 9,159985 | 0,000594
Ocrarok 15 486,8377 | 32,45585
Hroro 19 1676,018
[Tosicuenue Tabi. 4
df —umcno creneneit SS-cymma F —xpuTtepnii
MS-nucnepcus
CBOOOTBI KBaJpaToB durmepa
B B e R’/k
Perpeccus k=4 2E - | XE -k T 1-R)Mm-k-1)
e(t)’
Ocrarok n-k-1=15 z e(t)z z ®© /(n-k-
1))
Hroro n-1=19 Z:(yt —-y)’
Tabnuna 5
ITokazarens Koopuupen| Crannaprraz t-cratuctuka | P-3nauenue |Huxuue 95% Bepxie
THI omunoKa 95%
Y-niepeceuenue 69,58915 20,46829 3,399852 0,003959 25,962 113,2163
YOI 0T OMHOH | 005483 | 0,0016904 | 1466003 | 0,163296 | -0,00113 | 0006093
KOPOBBI, KT, X1
3aroToBieHO
KopMOB Ka | -0,04655 | 0,599578 | -0,07763 | 0939146 | -1,32452 | 1231425
roia. KPC, 11. k.
ell., X2
Brixon
IpEIIONA TEAT | .0,3044 | 0,149256 | -2,03943 | 0,059429 | -0,62253 | 0,013735
Ha 100 MaToK,
roi, x3
CebectomMocTs | g 9596 | 0,019027 | -5.04313 | 0000146 | -0.13651 | -0,0554
1w, py6., x4
Tabnuna 6
BriBox octaTtka
IIpenckazannoe
HaGmonenue PenTabensHOCTH Ocratku CrangapTHbIE OCTaTKH
npoxyKiud, %.
1 14,07671 -4,67671 -0,9239
2 -4,82786 4,927858 0,973516
3 15,82362 0,376376 0,074354
4 10,33226 -0,33226 -0,06564
5 14,2553 1,644701 0,324916
6 6,942358 -3,54236 -0,69981
7 6,7367 -4,6367 -0,916
8 16,94481 -2,94481 -0,58176
9 9,306519 0,993481 0,196266
10 0,874211 -0,37421 -0,07393
11 19,05288 -3,25288 -0,64262
12 20,61168 0,688321 0,13598
13 20,64261 4,957387 0,979349

22




14 19,05385 9,046149 1,787098
15 6,977496 -2,9775 -0,58821
16 2,679451 1,020549 0,201613
17 18,59588 -13,3959 22,6464
18 -1,69737 2,197373 0,434099
19 14,79221 1,307788 0,258358
20 20,62669 8,973307 1,772708
I'paduxu octaTkoB
Yoow oT ogHOM KOpoOBbI, Kr. paduk
OCTAQTKOB
20
=
= 10 + . * L o
g 0 T
(&) '10 N ¢
0 20 0 2000 4000 6000
Yaoun ot 04HOU KOPOBbI, K.
3arotoBneHo KopmoB Ha 1 ron.
KPC, u. k. ea. N'pachuk ocrtatkoB
s 19
£ 5 f P
S 0 e, &,
O 5 1 R b
O_ 100 10 20 3‘0
-15 -
3arotoBneHo kopmoB Ha 1 ron. KPC, u. k.
en.
Bbixoa npunnoaa tenat Ha 100
MaTok, ron Npacduk octaTKkoB
=
] Cept S e s
‘|E 18 o * *
T 0 20 40 &0 80 100
o

Bbixog npunnoaa tenAat Ha 100 maTtok, ron
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OcTaTku

CebectonmocTb 1u, py6. Npaduk

15

10 +
5 €
0

5 £
-10
-15

OCTaTKOB
L X 4
‘ . *eg e o o*
* e &
200 ®* 40 * 600
*

8(1)0

CebectoumocTb 1u, py6.

I'padpuxku nmoxdoopa

PeHTabenbHOCTb
npoaykuum, %

Ypoun ot ogHOM KOpPOBHbI, Kr. 'pacpumk

= aNWH
OO0
!
T

noabopa

0‘0
e I N
® .
1

0 . 2000 4000 6000
Yaooun oT oAHOW KOPOBHbI, K.

¢ PeHTabenbHOCTb
npogykuun, %.

B [NpeackasaHHoe
PeHTabenbHOCTb
npogykuun, %.

PeHTabenbHOCTbL
npoaykuuu, %

3aroToBfIeHO KOPMOB Ha 1 ron.

2

-1

KPC, Npacdhmk nogdbopa

-

0 10 20 30
3arotoBneHo kopmoB Ha 1 ron. KH

® PeHTabenbHOCTb
npogykuun, %.

B [NpeackasaHHoe
PeHTabenbHOCTb
npogyKkuunn, %.
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Bobixog npunnoaa renaTt Ha 100
mMaTok, ron N'pacpmk noadopa

¢ PeHTabenbHOCTb

3 E_ | '#":‘l npoaykumm, %.
1 '

0 50 100 | = MpepckasanHoe
Bbixoanpunnopa tenatHa 100 m PeHTaGENbHOCTD

npogykuun, %.

PeHTabenbHOCTbL
npoaykuum, %

CebecTtonmocTb 1u, py6. Npaduk

P nopbopa
oxX 40
g < 30 + 2 # PeHTabenbHOCTb
S i npoaykumu, %.
3 20
u

S = 10 + .
© 5[ 0 * ® [IpegckasaHHoe
na_:: 2 -10 500 1000 PeHTa6eJ'IbHO?CTb

Ce6ecTonmocTs 1u, py6. npoAYyKUMNA, 7.

Ha ocHOBaHMHM [aHHBIX O TIPOM3BOJCTBE MOJIOKA B  CEIBCKOXO3SIIICTBEHHBIX
opranuzarusax 20 paitoHOB ob6nacTu (3a roA) B TabmuIEe 3 MPEACTaBICHB UTOTH PETPECCHOHHON
CTaTHCTUKH, XapaKTePU3YIOIUE 3aBUCUMOCTh PE3yJbTaTUBHOW MEPEMEHHON U MEPEMEHHBIX —
(GakTOpoB, BKJIIOYEHHBIX B YpPaBHEHHE MHOXECTBEHHOW perpeccuu. MHOXECTBEHHBIN
KodpduUIMeHT Koppensuuu, paBHbd 0,84, TOKa3bIBa€T TECHYIO CBS3b MEXIY Pe3yJIbTaTHBHBIM
nokazatesneMm u (paktopamu (y | X1, X2, X3, X4).

Koodounuent perepmunanuu (R? =0,71) cBUIETENLCTBYET O TOM, UTO BapUalUs
peHTabenbHOCTH MPOU3BOJCTBA MPOAYKIMH (fiil10) Mo paifoHam obnactu (3a rox) Ha 71%
0o0BsICHSIETCS BIMSHUEM (AKTOPOB, BKJIIOYCHHBIX B YpaBHEHHWE pErpeccud, a Ha JOII0
OCTaJbHBIX HEyuTeHHBIX (akTopoB mnpuxomutcs 29%. HopmupoBanHbIH K03 dULIHEHT
JneTepMuHanuu paBHbIil 0,63 1M03BOJISET COMOCTABIATh (CPAaBHUBATh) PA3IMYHBIE COBOKYITHOCTH
C pa3HbIM 4HCclIoM (hakTopoB. Pacuer cranmapTHON OmMOKK (KOTOpasi cocTaBmiia 5,7) CBsI3aH ¢
BBIOOPOYHBIM XapaKTEPOM JaHHBIX.

IMocTpoum ypaBHeHUEe MHOKECTBEHHOI perpeccuu:

y=a+bx +b,x, +b,x; +b,x,

Ha ocHoBe paccunTaHHBIX KO3 (GUIIMEHTOB TAOIHIIBI 5 TIOJYYHM YPaBHECHHE:

Y =69,589+0,002xx1-0,055%x2-0,304%xx3-0,136%x4

BriBoa: ¢ yBenuyeHueM y0sl MoJioka OT 1 KOpoBbI Ha 1 KI. peHTa0eNbHOCTh MPOAYKIHH
B CEIHCKOXO03MCTBEHHBIX OpraHU3aIUsAX paiOHOB 00JIACTH 3a TOJl B CPEJHEM YBEIMYMBACTCS Ha
0,002%, mpu HEM3MEHHOM KOJIMYECTBE 3aroToBieHHbIX KopMoB Ha 1 ron. KPC, Bbixoma
npuruiona Tenat Ha 100 maTok u cebectoumoctu 111. MOJIOKA.

C yBenMueHMEM KOJUYeCcTBa 3aroToBieHHbIX KOpMoB Ha | ron. KPC na lu. k.en.
PEHTA0CTBHOCTh MPOAYKIUU B CEbCKOXO3SMCTBEHHBIX OPraHU3aIUsIX PAOHOB 00JIACTH 32 TOJ
B cpeaHeM cHikaetcs Ha 0,05%, npu HEeM3MEHHOM BETUYMHE OCTATIBHBIX (PaKTOPOB.
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C yBenuuenneM BbIxona mpuiuiofa tensat Ha 100 maTok Ha 1 rosoBy peHTa0eIbHOCTh
OPOAYKIIMH B CEIIbCKOXO3SHCTBEHHBIX OpPraHU3aIlUsAX PAOHOB OOJIACTH 3a TOJl B CPEIHEM
cHmxkaercs Ha 0,3%, npu HeM3MEHHOW BEJIMYMHE OCTaIbHBIX (PAKTOPOB.

C yBennuenneM cebectroumocTH lu. mosioka Ha 1 py0. peHTaOeNbHOCTh MPOAYKIHMU B
CEJIbCKOXO03SMCTBEHHBIX OPraHU3alMsIX PaiioHOB 001acTH 3a roJ B cpenHeM cHuxkaercs Ha 0,1%,
MIPH YCIIOBUH, YTO OCTANIbHBIE (DAKTOPBI 3aKPETICHBI HA CBOUX CPEAHUX 3HAYCHHSIX.

3HaUMMOCTh YPaBHEHMsI PErpecCHH B LIEJIOM OLEHUBaeTcs ¢ nomoupio F-kpurepus
@uuiepa, paCCUUTAHHOTO HAa OCHOBE AMCIIEPCUOHHOTO aHanu3a (Tabnuua 4).

F-smnupuyeckoe =9,16.

F-rabnuunoe =4,41

Tak kaxk F-smmmpuueckoe, cocraBuBiiee 9,16, Gombmie F-TabmuyHOrOo 3HaYEHUS,
MPUBEJICHHOE YPABHEHHUE PEIPECCUU SBIISIETCS] CTATUCTUYECKUM 3HAUUMBIM.

3HAUYMMOCTh ypaBHEHHUS MOKET ObITh OMpe/iesieHa TaK K€ C UCIOJIb30BAHUEM BEIHUYUHBI
BEPOSTHOCTH OIIMOKH, KOTOpasi cooTBeTcTBYeT 3HaunMocTu F= 0,0006, 4TO CBUIETENBCTBYET O
CYLLIECTBEHHOCTH YpaBHEHHUSI perpeccuu (T.e. JOCTOBEPHOCTH €ro pe3yJbTaTOB) Ha YpPOBHE
3HaYMMOCTH He Oonee 1 %.

Cratuyeckass 3HAYUMOCTb TapaMETPOB YpaBHEHUS MHOXKECTBEHHOH perpeccuu
OIICHUBAETCSA ¢ MOMOIIBIO t- craTucTHKH (CThIOAeHTAa) (Tabauna 5).

DOMIMpHYecKoe 3HaueHHe t-CTaTUCTHKM OlpesensieTcs no popmyie

a _696_.,

S = =
s, 205

t-rabauuHoe =2,1

u3 Tabmuuel Kpurtndeckue 3HaueHus t-xkpurepus CThIOAEHTAa HAa YpOBHE 3HAYMMOCTHU

0=0,05 u uncne crenenei cBoboapl df= 16 6epem t-radmmunoe =2,1

5

Tak Kak ta > t- Tabs. K03 HUIUEHT KOPPENALUH ABISAETCA CTATUCTUYECKUM 3HAYMMBIM.

(oD 0002
s, 0,001

f, =222 005 _ 408
T s, 06
(=003

" s, 015

g =0s Ol __
‘s, 0,02

b 2

Tak kak | ty,

ty,

ty,

, < t-TabJ1. mapameTpsl bi,ba,bs ABAAIOTCS CTaTUCTUYECKH

3HAYMMBIMH. | tha | > t TabaMYHOrO, TOATOMY TapaMmeTp b4 SBISAETCS CTATUCTUYECKH

HE3HAYHNMBIM.

Tak >xe BBIBOJ O 3HAYMMOCTH I[apaMETPOB MOXKET OBITh CIETaH B pe3yJbTare
comocTaByicHusi P-3HadueHust (BEpOATHOCTh JOMYCKAaeMOW OIMMOKH) ¢ YCTaHOBJICHHBIM
ypaBHeHHeM 3HauuMocTs (0,05).

IIpoBepka KayecTBa MOJEIH

AHanu3 oCTaTKOB. AHaJIN3 OCTAaTKOB ITO3BOJIAET MOJIYYHUTH IIPEACTABICHUE, HECKOIBKUX
XOpOIIO MoAoOpaHa caMa MOJAETh M HACKOJIBKO MPaBUIIBHO BHIOpAH METO] OLIEHKH IapameTpa.
CornacHo OOLIMM MPEAINOIOKEHUSIM PErPECCUOHHOIO aHaJIN3a, OCTaTKU JIOJIKHBI BeCTU cels
KaK HE3aBUCUMBbIE (B JCHCTBUTEIBLHOCTH IMOYTH HE3aBUCHUMBIE), OJAMHAKOBO pacCIpeieiieHHbIE
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CllyJaifHble BeNWYMHBI. B KilacCMUeCKHX MeTOo[aX pPerpecCHMOHHOIrO aHajlu3a Ipeanojiaraercs
TaK)K€ HOPMAJIbHBII 3aKOH paclpeeIeHNUs OCTaTKOB.

HccnenoBanme oCTaTKOB MOJE3HO HAUYMHATH C M3y4eHUd HX rpapuka. OH MOXKeT
1OKa3aTh HaJU4Me KaKOW — TO 3aBUCHMOCTH, HE yuTeHHOW B mojenu. Ckaxewm, mpu moudope
MPOCTOM JIMHEWHON 3aBUCUMOCTH Mexay Y U X TpaduK OCTaTKOB MOXKET II0Ka3aTh
HEOOXOUMOCTh Tepexona K JHMHEHHOW Mojenu (KBagpaTUYHOW, TOJWHOMHAIBHOM,
SKCIIOHEHIIMAIbHOM) WM BKIIIOUYEHHE B MOJIENb MEPHOINYECKIX KOMITOHEHT.

I'paduxu mombopa OTOOpaXarOT HCXOAHbIE NAHHBIE M PE3yJIbTaThl MOJAEIMPOBAHUS
3aBUCUMOCTH OOBSCHIEMOW TIEPEMEHHOM y OT Kaxaoro u3 (akTtopoB (0OBICHSIONINX
NEpPEMEHHBIX X), BKIIIOYEHBI M B ypaBHEHHE perpeccuu. IIpm 3Tom Bce ocTanbHbIe (HaKTOPHI
BKJIIOUEHBI B YPaBHEHHE MHOKECTBEHHOM perpeccuy Ha ypOBHE CPEAHHUX 3HAYCHHH.

B Tabnuue 6 BBIBOA OCTaTKa NMPHUBOJATCS 3HAYEHUS PE3yJIbTATHBHON IMEpPEeMEHHOH Yy
(mpeacka3zaHHasi PeHTA0ENbHOCTh MPOAYKIHUH, %), BBIYMCICHHUIO IO KaXAOMy HaOIOJECHUIO
MyTEM IOICTAHOBKH B ypaBHEHHE MHOKECTBEHHON PErpeccur UCXOIHBIX 3HAUYCHHUH (PaKTOPOB.

OcTaTku OIpenessioTcs Kak pa3HOCTb MeXAy HCXOAHBIMH M IpelCcKa3aHHBIMU
3HaueHusAMHU y. CTaHaapTHBIE OCTaTKU PACCUMTHIBAIOTCS AEJIEHUEM OCTATKOB HAa CTAHJAPTHYIO
OmMOKy.

Keiic-3a0anue 3

Hcnonvzosanue nakema ananu3a 6 MoOeiupo8aHuy 6peMeHHbIX psoos

ITocTanoBka 3amauun:

IlocTpouth ypaBHEHHME TpPEHJA, XapaKTEPU3YIOLIEE 3aBUCUMOCTb YPOBHS BPEMEHHOIO
psaa ot ¢akropa BpeMeHU. PacueTs! BBIOIHUTE ¢ MUCIOJIb30BaHUEM MHCTPYMEHTA «PErpeccus»
B cpene Excel.

CraenaTb BBIBOJIBI O CTATUYECKON 3HAUMMOCTH YPABHEHUS PETPECCUU U €r0 MapaMeTPOB;

HcxoaHble naHHbIE, XapaKTEpU3YIOIINE peaTu3aluio IPOAYKIMHU (si10), ThIC. IIT. 3a 13
net ¢ 1996 mo 2008 mpuBeaeHs! B TaduIe 1.

Tab6muna 1
Ne i/t Tomer Peanuzarus npoaykiuu (SH110), THIC.IIT.
1 1996 153793
2 1997 158894
3 1998 141993
4 1999 150459
5 2000 180619
6 2001 163067
7 2002 182087
8 2003 157914
9 2004 180892
10 2005 228931
11 2006 250582
12 2007 249902
13 2008 255127

IIpumenenne wuHcTpymenta Perpeccun. [l IpoBeneHMS PErpecCHOHHOIO aHaau3a
BBIIIOJIHUTE CIEAYIOIINE IEUCTBU:

e BbIOepuTe KOMaHy CepBrUC =>AHAIINU3 TaHHBIX;

® B JMAJIOTOBOM OKHE AHaJW3 JaHHBIX BRIOEpUTE MHCTPYMEHT Perpeccus (puc.l), a
3areM IeakauTe Ha kHonke OK;

e B JuanoroBoM okHe Perpeccus B moiie «BxoaHOM MHTEpBal Y» BBEAUTE aJpec
OJIHOTO JMalla30Ha S4YeeK, KOTOPBIA IPEACTABIISIET 3aBUCHMYIO NEpEMEHHYyI0. B
none «BxomHoil wuHTepBasm X» BBEOUTE aJpeca OJHOIO WM HECKOJIbKUX
JMara3oHoB, KOTOPBIE COJIEpKaT 3HAaYSHUsI HE3aBUCUMBIX ITepeMeHHbIX (puc.1);
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®  eCJIM BBIJICJIEHBI U 3ar0JOBKU CTOJIOLOB, TO YCTAHOBUTH (pi1askok MeTku B mepBoit

CTpOKE;

e BbpIOepUTE MapaMeTpbl BBOAA. B 1aHHOM mpumepe — yCTaHOBHUTE MEPEKITI0UaTeNh

«HoBpsIii pabouunii TUCTY;

e B noae «OcTaTKuy MOCTaBbTE HCO6XOI[I/IMBIC 3HaA4YKH,

e OK.
A B C D E F G H
Ne vt Tonkl Pearnrzaigis 1p o Xy KLl SESesig PR
TBIC.IUTYK | Exoasie aaHHbe
1 BxoAHOM MHTEpEaN Y
OTMEHS
2 1 1998 153793 BixoaHOM HHTEpEaN X $Ch2ibCE14 =|=}
3 2 1997 158894 ¥ Metin [ KoHcraHTa - Home m
4 3 1998 141993 [~ ¥poBeHs HaaewHOCTH! 95 %o
5 4 1999 150459 MapameTpbl BEIBDAA
B 5 2000 180619 - Bblx0AHOH HHTEPBAN; qi:
7 6 2001 163067 % HopbiA patoumi oHCT: Perpeccia
" Hoean pabodan gHra
gl 7 2002 182087 | ocrare
q 8 2003 157914 v Octaten ¥ Cpadwic octaTrkos
9 2004 180892 ¥ CranaapTvsoEaHHbie ocTatkk W Cpadwi noafopa
10
HOpManEHaA BepoATHOCTE:
1 10 2005 228031 [ padHic HOPMANEHOA EEPOATHOCTH
12| 11 2006 250582
13| 12 2007 249902
14 13 2008 255127 Puc.1.

I[I/IaJ'IOFOBOG OKHO Perpeccnﬂ IIOATOTOBJICHO K BBIIIOJJHCHUIO aHaJIn3a JaHHBIX

B pemaemoili 3amaye B KayecTBE  3aBUCHUMOM,

OOBSACHIEMON  TIEPEMEHHOU

paccMaTpuBaeTcs IOKa3arenb Peamusanusi TPOAYKIUHM (SHI[0) THIC.INTYK, B Ka4eCTBE
HE3aBUCHUMOM, OOBSACHSIONICH mnepeMeHHoW Bpems. DakTop BpeMsi MOXKET OBITh BBEIICH Kak
IOCIIEIOBATEIIFHOCTE UKcen 1, 2, ..., n WK KaK MoclIeaoBaTeIbHOCTE JIeT 1996, 1997, ..., 2008.
Pesynbrarel cratucTuueckold o0OpaOOTKM MaHHBIX MpEACTaBICHB B Tadimie 2-5.
KoMMeHTapuu K CTaTHCTHUYECKUM IOKa3aTemsM, IPUBEICHHBIM B 3THX Ta0JMIIaX MpPeICTaBJICH

BBIIIIE.
Tabmuma 2
PerpeccuoHHasi CTaTUCTHKA
MHosxecTBeHHBIH R 0,881238589
R-kBagpar 0,776581451
HopmuposanHusrii R-kBaapar 0,756270673
CrannmapTHasi omnoKa 20717,1654
HaGmronenus 13
Tabnuma 3
JlucniepcHOHHBIN aHAIN3
[Tokazarenn df SS MS F
Perpeccus 1 16410474438 16410474438 38,23495
Octatok 11 21131684804 429200942,4 X
Hrtoro 12 21131684804,3077 X X
Tabnuna 4
IMokaszaremnu KoaddunueHtsr CrangapTtHas onribka t-CTaTUCTHKA
Y-nepeceueHue 122319,6538 12188,91123 10,0353224
Peannsauys npoayKiHH 9495,653846 1535,65847 6,183441196
(s1#110), THIC. INT.
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Bo BTOpom cronbme Ttabn. 4 comepkarcs K0d(pGUIMEHTH ypaBHEHUS PETPeccHu a, b,
Y =122319,65+9495,65x. B TperseM cTonble cojepKaTcs CTAHAAPTHEIE OIIMOKH
KOX((UIIMEHTOB YpPaBHEHHsI PErPEeCcCHH, a B YETBEPTOM — t-CTAaTHCTUKA, UCIOIb3yemas s

MIPOBEPKU 3HAYMMOCTU KO3(PPUIIUEHTOB YPaBHEHUS PETPECCUU.
B Tabnune 5 mpuBeneHbl BHIUKCICHHBIE 10 MOJETHU 3HaueHUs Peanmuzanus mpoayKuuu
(s1i1110), THIC.ITYK W 3HAYEHHS OCTATOYHOM KOMIIOHEHTBHI, paccMaTpHBaeMble Kak pPa3HOCTh

~

e=V )
Tabmuna 5
BriBoj ocTaTka
HaGmonene [Ipenckazannoe Peanuzanus mpoayKIuu (SiI0), Ocratki
TBIC.IIT.
1 131815,3077 21977,69231
2 141310,9615 17583,03846
3 150806,6154 -8813,615385
4 160302,2692 -9843,269231
5 169797,9231 10821,07692
6 179293,5769 -16226,57692
7 188789,2308 -6702,230769
8 198284,8846 -40370,88462
9 207780,5385 -26888,53846
10 217276,1923 11654,80769
11 226771,8462 23810,15385
12 236267,5 0,687389926
13 245763,1538 0,472082843

I'padux BpemeHHoro psiga Peanmmsarnus mpoayKiuu (SIMI0), THIC.INTYK C BBIICICHUEM
TPEeH/1a TOCTPOCH TaK e ¢ UCIONb30BaHneM HHCTpyMeHTa Excel - Macrtep nuarpamm.

Tbic.WwT.

300000
y =9495,7x + 122320

R%*=0,7766
250000 -| S

200000

150000 -

100000 -

50000

Puc. 2 Peanu3zanus nmpoayKIuu (SIAI0), THIC.IIT.

14

Ne ropa

BblBoA: NOCTpOEHHOE ypaBHEHHE TPEHAA XapaKTEpHU3yeT TEHICHIUIO YBEIMUYEHUs
peanuzanuy NpoayKIUH (SHI0) B HAType, THIC.IITYK. YCTAaHOBJIEHO €XEroJHOE YBEIMYEHUE

peanu3anuy NpoayKIUH (SH10) B HAaType, B cpeaAHeM Ha 9495,7 Teic.mT.
[lpoananusupyem  pe3yiabTaTbl OOpaOOTKM JaHHBIX C IIOMOILBIO HHCTPYMEHTa

perpeccusi, mpeacTaBIeHHbIE B TabIUIax 2-5.
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B Tabnuie 2 mpenctaBieHbl UTOTHM PErPECCHOHHOW CTAaTHUCTHKUA. MHOKECTBEHHBIH R
XapaKTepu3yeT TECHYIO CBsI3b aHAIM3MPYEMOro mokasarens B ¢pakropom Bpemenu (R= 0,88). R-
KBaJpaT O3HayaeT, uro Ha 77,6% KOoIeOIeMOCTh peann3allid MPOAYKIIMH B OTIEIbHBIC TOMIBI
aHAJTU3UPYEMOT0 TIepHOo/Ia OTHOCUTEIBHO O0IIEei TeHASHIIUN 00BbsACHIeTCS (PaKTOPOM BPEMEHH.

Kpurtepuit  ®@umepa, paccuuTtaHHbldi B  Tabnune  JIUCEpCHOHHBIN  aHAIHU3
CBHUJIETEJILCTBYET O CTATHUCTUYECKOM 3HAYMMOCTH ypaBHEHHs perpeccuu B 1enoM. Famn= 38,2,
YTO TPEBBIIACT KpUTHYeckoe 3HadueHue Frabn= 4,84 mpu o= 0,05. df perpeccunm =1 u df
ocratok =11.

Koaddummentsr perpeccuu, npeacraBieHHbIe B Ta0aUIE 4, COOTBETCTBYIOT MapaMeTpaM
MapHOTo JIMHEHHOTO YpaBHEHUS ye=at bt.

VYpaBHeHHE UMEET BUA: )7, =122319,65+9495,65t u cnenyollyo HHTEPIPETALIHIO.

JlnHamuKka mpou3BOJICTBA MPOAYKIMU SUII0 UMEET TEHIAEHIMIO pocTa B TeueHue 12 Jer,
IIPU 3TOM €XKETOAHBIN pocT cocTaBigeT 9495,65 Thic.IT. B CpeHEM.

Keiic-3a0anue 4

OCHOBBI 9KOHOMHKO-MATEeMATHY€CKOI0 MOAeJIMPOBAHUS

1.CocTaBUTh YMCTOBYIO MOJIEIb 3aa4H:

a) OIPEIEIIUTh CUCTEMY ITEPEMEHHBIX

0) onpesenuTh CUCTEMY OTPaHUYEHUI

B) OIPENCTUThH MENEBYI0 QYHKITUIO

2.3amucarb MOJIENbh B MAaTPUIHOU (hopme

3.Pemuts 3agauy ¢ ucnonp3oBanuem [[19BM

4.Cnenatb 5)KOHOMUYECKU aHAJIU3 PE3YJIbTATOB PEIICHUS

4.1 3aoaua pacnpeoenumenvno2o muna

B xo3sicTBe UMEIOTCS 4 3eMENbHBIX yY9acTKa C Pa3IMYHBIM TUIOJOPOJANEM MOYBBI OOIIIEH
mwiomaasio 3000 ra., B Tom uucie 1-viit yaactok — 750 ra., 2-oit — 900 ra., 3-uii — 880 ra., 4-biii
470 ra. Ha »Tux ywacTkax HaJ0 Pa3MECTUTh MOCEBbI TPEX 3E€PHOBBIX KYJbTYp, MOCEBHAS
IUIOMIA/Ib KOTOPBIX JOJDKHA OBITh: pxu — 600 ra, mmenunnsl — 1400 ra, samens — 1000 ra.
YpoxallHOCTh KyJIbTYp Ha pa3JIMYHBIX yY4acTKaxX MpHBeeHa B TaOJIUIlE B 1/Ta.

YyacTkn 1 ) 3 4
KynbTyphl
Poxnb 15 18 22 21
IMTmenwnna 19 22 23 28
Slamensb 16 18 24 26

CocTaBuTh IJIaH pa3MeEIIEHUs] 3epHOBBIX KYJBTYp IO y4acTKaM, 4TOOBI OOIIMI BajoBOM
cOop 3epHa OBLT MAaKCHMATbHBIM.

4.2 3a0aua na onmumanvHoe couemanue noceeos

[Inomanpe mnamHu 1ox 3epHOBBIMH  KyiabTypamu 2000 ra., pe3epB MHMHEpaJIbHBIX
ynoopenuit — 1600 1. a.B., pe3epB TpyAoBbIXx pecypcoB — 14600 den. - mH. Hopmbr 3aTpar
pecypcoB IpHUBEICHBI B TAOIHIIE.

Ilokazarenu Kyabyper
OzuMas nuieHuna IIpoco I'peunxa
1. YpoxaiiHOCTb, 11/Ta 24 14 12
2. 3aTpatsl TpyJa, 4ea — JH. 0.4 0,5 0,6
3. 3aTpathl y1oOpeHuid, 1/ra. 0,6 0,4 0,8
4 .ITpu6bu1b, pyo./11. 2,0 3,0 4,0

BbIrosHo BBIpamuBaTh B X03sMCTBE O3UMYIO IIIEHHILY, IPOcOo U rpeunxy. Heo6xoanmo
OTIpeeNIUTh ONTUMAJILHBIA BapHAHT CTPYKTYPBI TOCEBOB TPEX KYJIbTYP, YTOOBI IPU UMEIOIINXCS
IIPOM3BOJICTBEHHBIX PECYPCax XO35HCTBO MOIYYHIIO0 MAKCUMAIbHYIO TIPUOBLID.
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Keiic-3a0anue 5

Mooenuposanue 6olnycka onmumanibHO20 KOIUYECmea npooyKyuu

3amanue 5.1

Wcxonupie naHHBIE

[Ipeanpusitue peanusyer npoaykiuio kaprodensb (A), ceekna (B), mopkoss (C). JlanHbie
0 CTOMMOCTH pealn3yeMoi IPOAYKIIMH MpeICTaBIeHBI B TabmuIe 1.

Tabnuna 1
Peann3zanms cenbCKOX0351MCTBEHHON MPOAYKIIMHI
[Tpoaykiust pacTeHHEBOICTBA Ilena, py0./kr
A 13
B 18
C 22

TpeGyetcs onpeaenuTh KOJIUUECTBO MPOAYKINHU, MPUHOCSIIEH MaKCUMaIbHYIO TPUObLIb,
€CIIN:

1. OO6mmit 06Bem mponsBoacTBa — 300 KT B J€HB;

2. [Mpenmpustuio HeoOxoaumo mnpousBecTH S50 Kr ToBapa A s BBINOJHEHUS

CYILECTBYIOIIETO 3aKa3a;

3. [Mpennpustuio HeoOxomumo mpousBectn 40 kr ToBapa B mns BeIoOTHEHHS

IUTAHOBOTO 3aKa3a;

4. COpir mponykimu  C  OTHOCHUTENBHO HEOONBIION, MO3TOMY HEOOXOJUMO

M3TOTaBIUBaTh He Ooisiee 40 KT ToBapa.

Pemenue 3a1aun ocymecTBUTh C IOMOILBIO NTpoLenypsl [louck pewenus.

YHucnosas MozeIb 3a1a4U.
[lepemennsle:
X1 — KOJINYECTBO TOBapa A, Kr
X2 — KOJIMYECTBO ToBapa B, kr
X3 — KosmdecTBo ToBapa C, Kr
[leneBas pyHKIMS — MaKCUMalTbHASI MPUOBLUIb OT peaTu3aliy MPOAYKIUH, pyO.
Y ¢, x, > max
J<Y
13x; + 18x2 + 22x3 — max
OrpanuueHus:
1. Tlo ynoBneTBOpeHHIO MOTPEOHOCTH B TOBape A, KI
xl = 50
2. yIOBIETBOPEHHIO MOTPEOHOCTH B TOBape B, kr
x2 > 40
3. Tlo ynosnerBopenuio norpedbHoctu B ToBape C, Kr
x3 < 40
4. Tlo ynoBIeTBOPEHUIO TOTPEOHOCTH B 00IIIEM KOJIMYECTBE TOBAPOB, KT
xl +x2+x3 = 300
Omanwl evinonnenua:
1. Bsectu B nucT paboueit TaOJIMIIBI NCXOIHBIE TaHHBIC U O(POPMHUTH MX BHUJIC TAOJIUIIBI, T]IC
Oyzer yka3aHa 1eneBasi yHKUUs U orpannyeHus (puc. 1).

31




A B c D E | F
1 Tosap A |[Tosap B [Tosap C

Llenepaa pyHKITIS 13 18 29 max
OrpaHryeHMS ITeIeB Ol
OrpaHyeHHA 10 KOITUECTBY

4 |TOBapa A 1 > 50
OrpaHUeHMd 10 KOJIITUECTBY

, ToBapa B 1 > 40
OrpasmyeH s 10 KOJIHMUeCTBY

g |ToBapa C 1 < 40
OrpanmueHne 110 oCHTeMy
KOJIMUeCTBY BCEX TOBAPOB 1 1 1 = 300

Puc. 1 Tabnuia ucXOMHBIX JaHHBIX
2. Jlanee Ha TaHHOM JIMCTE Pa3MECTUTh TAONHILY, T/ie OyAET ONpeACIICHO 3HAYCHHE 11eJIeBO
(YHKLINU U OpeIeIeHO B MOCIEAYIOIIeM KonnuecTBo ToBapos A, B, C. B sueiikax (B13,
C13, D13) crpoku meneBoil (QpyHKIIMH HEOOXOAUMO c031aTh (OpPMYJy JUIsl pacdera
JI0X0J1a OT peanu3allii KaKJ0ro U3 TOBapoB, a B siueiike E13 OyayT cyMMupoBaThes 3TH
3HaueHusl (puc. 2). AHAIOTMYHO HEOOXOIMMO CYMMHPOBATh BCE 3HAYCHHS KOJMYECTBA
TOBApOB TI0 BCEM OTPaHUYCHUSIM.

A E C ] E F [

10

11 Toeap A |ToerapB  |ToeapC

12 | 3HayeHMe(KOIMYeCTBO TOEAPOR) max

13 Ilenepas dpyHKIHA =B2*B12 [=C2*C12 |=D2*D12 3D13)
QOrpaHIeHd 110 KOIMYeCTEY

14 |ToBapa A =B4*$B$12 |=C4*$CH12 |=D4*$DF$12 |=CYMM(B14:D14) 2 50
QOrpaHIeHd 110 KOIMYeCTEY

15 |topapa B =B5*$B$12 |=C5H*$C$12 |=D5*$D$12 |=CYMNM(B15:D15) =z |40
OrpaHIeHs 110 KOIMYeCTEY

16 |Torapa C =B6*$B$12 |=C6*$CH12 |=D6*$DF12 |=CYMM(B16:D16) = 40
Orparniryenve mo obiremy

17 |KOJIFMYIeCTBY BCeX TOBAPOR =B7*$B$12 |=C7*$C$12 |=D7*$D$12 |=CYMM(B17:D17) = 300

18

Puc. 2 Tabnuna pacuéra 3Ha4eHUs 1eNeBON (QyHKINN

BrzBath quanoroBoe okHo Ilonck pemenus B MmeHio CepBuc.

VYkazathb neneByto sueiky (SE$13).

VYkazaTh HalpaBIeHHE [eIeBON QYHKIIUU (MAKCHMAITLHOMY 3HAYCHHUIO).

VYka3arh U3MEHSIEMbIC SUCHKH (SYCHKU CTpOKH «3HaueHue (KOJ-BO TOBApOB) U3
TaOJIUIBI pacuéTa 3HAYCHHS IeTIEBOU (PYHKIINN).

7. 3agate orpanndeHusa. Haxarp knaBumry Jl00aBUTH W B JHAJIOTOBOM OKHE
Jo6aBaenue orpanudenus (puc. 2) none Ccwlika Ha A4euKy BBEOUTE aipec WIH UM
A4YeIKU, HAa 3HaYCHHE KOTOPOH HAKJIaJAbIBAIOTCA OIPAaHUYEHHUS, U3 PACKPBIBAIOIIETOCS CIIHCKa
BeIOEpeTe YCIOBHBINA omeparop ( <=, =, >=), B nociegHeMm nosie OzpanHuueHue BBEANUTE
CCBUIKY Ha SYeHKy IJie yKa3aHO 3HaueHHe orpaHuyeHus. UToObl MPUHATH OTpaHUYEHUE U
OPUCTYIUTh K BBOAY HOBOTO, HAXMHTE KHONKY Jlobasums. Ilocine TOro Kak Bce
OTpaHUYEHUsI BBEJIEHBI, JUJIsl TOTO YTOOBI BEPHYThCS B auanorooe okHo Ilomck peumenmus,
HaxMuTe KHOTKY OK.

SNk

CChINKa Ha SHERKY: QrpaHHHEHHE:

= w k.

[ Ok ] [ OTHEHS ] [,ﬂ,nﬁasmb ] [ CNpaeka ]

Puc. 2 JlnanoroBoe OKHO J100aBJIEHUE OTPAaHUUYCHUS
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8. Ecmm HeoOxoauMo yka3aTb cHelM(UUHBIE MapaMeTpbl IIOUCKA pEIIeHUs Uil 3TOro
HEOOXOIMMO HaXHTh KJIaBUILy [lapamempsr M B OKHE 3aaaTh HeoOxoaumble. Korma Bce
JaHHBIE U MIApaMETPBI PELICHUS YKa3aHbl HAXKATh KJIABULLY BbinonHume.

9. B nocnennem okHe Pe3ybTaThl MOMCKA pelIeHUsl CO3aTh OTUET O pe3yJbTaTax MOMCKa
pelIeHus.

Samanue 5.2

CenbCKOXO3SIMICTBEHHOE TPENNPUATHE 3aHUMAETCS BBIPAIIUBAHUEM 3EPHOBBIX KYIBTYP.
Ha npousBoactso 1 11 o3umoit mimenunsl tparutcs 0,31 gen.-yac, a oBca — 1,03 yen.-yaca. Ot
peanu3alyy 3epHa MpeInpusTHe MoydaeT NpruobuTs o3umMas nienurna — 100 py6., opec — 142
py6. MuHMMaNbHBIA OOIIEM TPOU3BOACTBA O3WMOM mmeHunbl - 6500 m, oBca — 5700 1.
CKOIBKO 3epHa Ka)JI0Tro BUJA HAJ0 MPOU3BECTH IS MOTYYSHHS HAauOONbIIeH MpUObLTH, ecln
dbona pabouero Bpemenn cocrapisieT 9000 ven.-gacos.

MaremMaTH4ecKasi MOAeJIb 32124

O0o3HauUMM 3a X| U X2 OOBEM O3MMOM IIIIEHHIBI M OBCAa B OITHMAJIBLHOM ILIaHE
MIPOU3BOICTBA.

100x1 + 142 x2 — max

0,31 x1 1,03 x2 <=9000

X] <= 6500

X2 <= 5700

X1 , X2 = IIeJIble yrcia (1emnoe)

Pemenne 3agaun
B kauecTBe nepeMeHHBIX X1 U X2 OyZeM ucnoib3oBath suelikun E2 u E3 cooTBeTcTBEHHO.

Jlst 3HaueHus neneBoi GyHKIUKM OyaeM HCIob30BaTh sueiky D9 (puc. 1).

A B C D E
Satpars! Mpubbinb ot . OnTumanbHbIi
BPEeMEHH Ha MuHMManbHbI nnaH
3epHoBble KyNbTypbl peanusauum 1 4, nnaH
NPOU3BOACEO Nnpown3BOACTEA, L,
py6. npoun3BoAcTEa, L

1 1u, 4

5 Oznmasn nweHuya 0,31 100 6500

3 OBec 1,03 142 5700

4

®oHg pabouero BpemeHn,

5 4YenoBeKo-4acoB

6 |cocTaBnset 9000

7 |3apelcTBOBaHO 0,0

3

g |MaxkcuManbHas Nnpubbinb OT peanusauum, pyo. 0

Puc. 1 Odopmiienne TabIHITBI ONTUMATIBLHOTO TUTAHA POU3BO/ICTBA
3E€PHOBLIX KYJIBTYP

Janee BoiOupaeM myHKT MeHI0 CepBuc - [louck perienusi:
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[MomMck pewe HHA

WLTAHOEMTE LENEEYHD AUEHKY ! $0%9 Ka BEINOAHHTE
PaEHOM; MAKCHMANBHOMY SHAHEHHH 3HaueHKH: |0
@ = b O = SaKpBITE

() MMHMMANEHOMY SHAYEHHHD
[zMEHaA AqEHKK

e

O paHHHEHKMA: MNapamMeTpel

AobaEHTE
M3MEHHTE

¥aanuTe

BoccTaHoEMTE

Cnpagka

Puc. 2 lnanoroBoe okHO HajcTpoiiku [louck pemenus

B otkpeiBmiemcs auanoroBoM okHe «IIoMCK pemeHus» yKa3bplBaeM IICNIEBYIO SUYCHKY
$D$9 makcumanpHOMYy 3HaueHuto, u3MeHsas suyeiiku $E$2:$E$3. [lanee HaxumaeM KHONKY
Jo6aBuTh a1 mo6aBieHus orpaHudeHui. M modasisiem ciieyronme orpaHuYeHus:

Hame He HHe OpaHH4YEe HHA

CCBINKEE Ha ﬂ'—lEﬁK':.": OrpaHHYEHHE:
$E47 “= v | |4E$6
[ 6.8 ] [ OTHMEHA ] [ AobaEnTE ] [ CNpaeka ]

Puc. 3 Orpannuenue mo ¢ponay padbodero BpeMeH!

Hame He HHE OpaHHYe HHA

CChINka Ha AqERKy: OrpaHH4eHHE:
\$D$2:4043] 2= v | |4E$2:4E43
[ OF ] [ OTHEHS ] [,ﬂ,nﬁasmb ] [ Cnpaeka ]

Puc.4 Orpanndenue 1o MUHUMaJIbHOMY IIJIAaHY ITPOU3BOJICTBA

Hzme He HHe OrpaHHYe HHA @

Cceinka Ha E‘-IEI:iK':.": Or paHHHEHHE:
|$E§2:4ES3 uen v | |ence .
[ R ] [ OTHEHS ] [,ﬂ,uﬁaBHTb ] [ CNpaeka ]

Puc. 5 Orpannyenue 1o KoJu4ecTBy IpOAYKIMH KOTOPOE JOJIAKHO
OBITh LIEJIBIM YHCIIOM

Ilocne BBOAa mocnenHero orpaHnyeHus HaxumaeM kHonky OK. W numanoroBoe okHO
[Touck pemnieHuss IpUHUMAET CIIeTyIONTUH BU (puc. 6):
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) sHadeHkro: |0

$0$9

PaEHOR: (%) MAKCHMANBHOMY SHEHEHHHD

¥ CTAHOBMTE WENEEYH AYEHKY:

() MHHHMENEHOHY SHAHEHHMD
MzMeEHanA AqerkH;

fes2iders
OrpaHHYEHH:A:

fok7 <= soks
$042:4043 <= $E$2:3E43

FER2H 4 = eros

¥ AanHTE

EEINONHHTE

JaKPEITE

NapaMeTpel

BOCCTAHOEHTE

Cnpaeka

Puc. 6 /InanoroBoe okHO HaaCcTpoiiku [Touck pelieHus ¢ ykazaHHbIMU

OrpaHUYECHUSIMU
A B © D E
3arpars! Mpubbinb ot . OntumanbHbINA
BPeMeHU Ha MuHUManbHbIW nnaH
3epHoBbIe KyNbTypbl peannzauun 1 U, nnaH
NPOW3BOACEO npon3BoAcTea, L
pyb. nponseoAcTEa, L

1 1M

5 O3suman nweHuUa 0,31 100 6500 10093

8 Osec 1,03 142 5700 5700

4

®oHg pabouero BpemMeHn,

5 JenoBeKo-4acos

6 |cocTaBnAeT 9000

7 |3apelcTBOBaAHO 8999,8

8

9 |MakcumanbHada npuObinb OT peanusauuu, pyo. 1818700 |

Puc. 7 Pe3ynpTaThl pac4eTOB POU3BOICTBA 3€PHOBBIX KYJIBTYP
A B C D E
Mpwnbbink ot . OnTumaneHbIA
3epHoBble 3arpartbl BpeMEHN Ha MuHUManbHbIA nnaH
NbTYpbI npouseoaceo 1 1, U peanu3alm 1 1, npou3BoacTea, L fifIan
1 Y " pyb. ' NPon3BOACTEA
Osuman

2 nweHnya 0,31 100 6500 10093
8 OBec 1,03 142 5700 5700
4
5 |®oHg paboyero BpeMeHW, YeNOBEKO-4YaCOB
§ |cocTaBnseT 9000
7 |3apgeiicTBoBaHo |=B2*E2 + B3*E3
8
g |MaKkcumanbHasa NpuobkINk OT peanusauuu, pyo. =C2*E2 + C3*E3 |

Puc. 8 Pacuer paGouero BpeMeHH ¥ MPUOBUTA OT peaTu3aiii 3€pPHOBBIX KYJIbTYP

Keiic-3a0anue 6

B xo3siicTBax 3—XpaiioHOB MPOU3BOAUTCS KapTodenb B KOJHUecTBe 85 ThIC. 1T, B T.4. B 1
patione 19 Twic. 11, 2 paitone 30 0001,3 paitone36 000 . DToT KapTodenb mocTaBisercs B 4
Pa3IMYHBIX TOPOJa JUIs MPOoJaku HaceneHuto. [loTpeOHOCTH TOPOIOB B KapTodele Cleayomue:
1 ropox — 27000 1, 2 ropox — 12000 1, 3 ropoa — 24000 11, 4 ropox — 22000 1.

3arpatrhl Ha BeIpAIIUBAaHKUE U TPAHCIIOPTUPOBKY KapTodess npuBeneHs! B Tadnuue (pyo.).
Onpenenuth 1IaH oOecleueHuss TOpPOJOB KaprodeneMm, uYToObl CyMMapHbBIC 3aTpaThl Ha
IIPOM3BOJICTBO U TPAHCIIOPTUPOBKY KapTodesst ObTM MUHUMHU3HPOBAHBI.
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Tabmmma 1 — 3aTpaTsl Ha BEIpAIIUBaHUE M TPAHCTIOPTHUPOBKY KapTodes, pyo.

Topon, j
1 2 3 4
Pation,i
1 45 67 69 48
2 56 71 38 51
3 62 59 42 29
Pemnrenue:

Xij — KOJIMYECTBO KapTodes NepeBO3UMOTro u3i —To paiioHa B j —if ropoJ, It
Xll X12 X13 X
Marpuna nepeMeHHbIX X =| X,, X,, X, Xy
X531 X3 X33 Xy

[leneBast GyHKIUS — MUHUMYM 3aTpaT Ha IPOU3BOJCTBO U TPAHCIIOPTUPOBKY KapTodes,
pyo.

F(x)=45 x111+67 x12+69 X13+48 X14++ 56 x211+71 X201+38 X23+51 X241 62 X31+

+59 x32+42 x331+29 X34—>min

Orpanuuenus:

1. ITo mpousBoACTBY KapTodes, 11

X11+X12tX 131X 14 = 19 000

Ecmun cymmapubie 00BbEMBI TTPOM3BOACTBA PaBHBI CyMME OOBEMOB MOTPEOJICHHS, TO
3aMKMChIBAEM OTPAHWYCHHS PABEHCTBA, B MPOTHBHOM Cllydyae HEpPAaBEHCTBA, MpU 4eM y 1 rp.
OTpaHUUEHUS « < », 2 Ip.« = ».?

X21TX22tX23+Xx24= 30 000

X311TX321X33+Xx34=36 000

2. Ilo moTpebaenuto kaprodens, 11

X11+x21+x31= 27 000

X12+X22tx32=12 000

x13t+Xx23+tx33=24 000

X14+X24+x34=22 000

3. [1o HEOTPUIIATENBHOCTH TEPEMEHHBIX

xi=0,1=1,2,3,j=1,2, 3, 4.

Jlnst  pemieHus 3aadd  HEOOXOIMMO OTKpeITh KHUTY MS Excel u ocraBuTh
MaTeMaTHYECKYI0 MOJIEIb.

Beectu Ha pabouwnii muct Excel ycnosust 3anaun:

a) co3math TabnaMIy Ha paboueM JucTe — «3aTpaThl Ha BBIpAlIUBaHUE U
TPaHCHOPTUPOBKY KapTodens, py6.» (puc. 1);

0) BBECTU UCXOJHbIE TaHHBIE, LIEIEeBYI0 (DYHKIINIO, OTPAaHUYEHHUS U TPAHUYHBIE YCIOBUS.
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A B C D E F G H

1 3aTpaThl Ha BEIpAIIMBaHUE W TPAHCIIOPTUPOBKY KapTode, pyo.

2 ['opon

3 Paiion 1 2 3 4

4 1 45 67 69 48

5 2 56 71 38 51

6 3 62 59 42 29

7

8 Pacuer moctaBok KapTodess 1o ropojam, It

9 ["opon

10 Pation 1 2 3 4

11 1 = 19000
12 2 = 30000
13 3 = 36000
14

15 = — - —

16 27000 12000 24000 22000

17

18 [eneras pyHKIHS = 0P

19

Pucynok 1 — Ucxonnas nHpopmaius MaTeMaTH4ecKon MOJIeNTu
Kak moka3zano Ha pucyHke 2 chopmupyiite Tabmauiy, ¢ OOKy M CHU3Y TaOJHUIBI B
nuanazoHe sueek F11 :F13 u B14 :E14 ykaxure (QyHKIHIO CYMMBINIO CTpOYKaM (pailoHam) u
crosioram (ropojiam).

A B C D E F G H
9 l'opon
10 Paion 1 2 3 4
11 1 —CYMM(BIL:ETD - 19000
w2 ' 0 - 30000
13 3 0 - 36000
14 0 0 0  -CYMM(EIL:E13)
15 - - - -
16 27000 12000 24000 22000
17
18 IMeacras dyHkims =‘-("&"MM] IPOMEB(3T1:113:134:106)
19

Pucynok 2 — Tabnuia ¢ U3MEHIEMBIMU sTYeHKaMU, OTPAaHUYCHUSAMU U LIeJIeBOH pyHKIueH
MaTeMaTUYECKOH MOJIEITN

B siueiike D18 ykaspiBaeTcst hopmynia /Uit OnpeaesieHus] 3HAYeHUs «IeJIeBOH (yHKIMN
moxenu. Ha pucynke 2 sueiike DI8 mnpuBeneHo omucaHue apryMeHTOB (yHKIIUH
«CYMMIIPOU3B». IlepemHOkaeT Bce KOMIOHEHTHI 1ByX MaccuBoB (1-it B11 :E13, 2-ii B4
:E6), a 3aTem ckiaabIBaeT MOJy4YEHHbIE MPOM3BEICHHS, TO €CTh BBINOJHAIOTCA CIEIyIOIIHe
Beruucnenus: 19000*45+ 8000*56 + ... 22000*29 = 3 569 000 py0.

3HavyeHHsT OOBEMOB TIOCTABOK KapTodens mo TropoaaMm (GopMUPYETCs C TMOMOIIbIO
npouenypsl «llouck pemenus». B maccuBe 1, W3HAUaNbHO, HUKAKUX 3HAYCHHWH OBITH HE
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JOJKHO. J[71s TOro 4ToObl JaHHBIN pacdeT ObUT MPOU3BEACH HEOOXOIUMO OTKPBITH AUAJIOTOBOE
okHO «Ilouck pernieHus» M yka3aTh BCe HEOOXOIUMBIE TTaPAMETPHI:

1. Yka3arb cchUIKYy Ha meneByro GpyHkuuio (suetika D18, puc. 3).

2. BeiOpatb KpuTepHii onTUMHU3AMKA MOJIeNH (110 3a1aHUI0 — MUHUMYM).

3. Cocnarbcst Ha MaccuB stueek B11 :E13, rme Oymer ompenenena uH(opManus Imo
obbemaMm kaprodens (puc. 4.3).

- ¥ - E
MapameTpsl NOMCKA PELEHIA [ﬁ
ONTHMUIMPOBATE LENSEYHD QYHKLMND: | 50518| E
fo: () Makomym @) MaHiMyM () 3HaueHua: 0

WaMeHAR Aueikn nepemMeHHLI:

£B511:8E513 ﬁ
| B COOTEETCTEMH C OrpaHHU-EHMAMIAL
§F512 = §Hg12 a | ‘
8FE13 = §HE13 [obaEnTE
§F511 = sH§ll
28214 = SBS16 | T—— J
SCs14 = sCs16
| 50514 = 50516
SE514 = SE516 l YaanuTe ‘
l ChpocuTh }
- l 3arpy3nTE [COXPaHMTE J

[¥] CnenaTh nepeMeHHbIE BES OFPEHUYEHI HEOTPHLIATENEHEIMK

BribepiTe

METOM PELIEHHA: MoKCK pELEHMA MMHEWHBIX 33084 CHMNAEKC-HMETOAOM |E| | MNapameTpsl ‘

MeToa peweHna

[LNA rnagiy HEMWHERHEN 33084 MOIONE3YTE MOWCK PELUEHMA HENWHERHEIX 33484 MeTogom ONT,
ANA AHHERHEIX 338&4 - MOWCK PELEHHA MMHERHEIX 33034 CHMNNEKC-METOAOM, & ANA HEMrNaaKHy
3334 - IBOMHOUMOHHBIA NOMOK PELIEHWA,

Cnpaska [ HaiiTia pelweHne ] | 33KpEITE \

Pucynok 3 — JlnuanoroBoe okHO «Ilouck pemeHus» ¢ ykazaHHbBIMU TapaMeTpaMHu MOJEITH

pEE}’II bTaThl NOWCKE pELLEHMR

PelueHWe HalgeHo. Boe OrpaHuueHa M yoIoBMa

ONTUMBNEHOCTH BEINOAHEHE. OTueThl
PesyneTatel
(2} CoxpanuTb HaMLEHHOE peLeHE YeTolYMBOCTE
Mpepenel

() BOCCTEHOBMTE MCKOAHBIE SHEYEHWA
[] BepHyTbcA B AMENOrosoe okHO NapaMeTRoB ] omuetei co

OTmeHa COXpPEHWTE CUEHBPMWIA...

Pewenne HaﬁﬂEHD. Bece OrpaHHUYEHHA W YCIOBWA ONTUMANBHOCTH BRINONHEHBI.

ECM wenoae3yeToa mogyne ONM, To HARQEHD No KpaAHed Mepe NOKaNEHo
ONTHMEALHOE PEWEHHE. ECAH HENOABIYETCA MOAYAL NOHCKE DL SHUA AMHEHHbIX 33834
CHMNASKC-METOA0M, TO HERASHD rofansHo ONTHMANEHOE PELWEHHE.

e

Pucynok 4 — JInanorooe okHO «Pe3ynbTaThl IOMCKA PEIICHUS»
4. BHecTH COOTBETCTBYIOIINE OTPaHUYEHUS MOJEIH (CCHUIKH Ha sUYEHKN):
F11=HI11; F12=HI2; F13=HI13
Bl14=Bl14; Cl14=Cl14; D14=Dl14; El4=El4
5. Hanee HeoOxomumo BhIOpaTh MeTon pemeHus (Ilouck pemeHus JUHEHHBIX 3amad
cuMIUIeKC — MeronoM). Haxarp kHomky «Haiitu pemenue». Eciau Bce omepauuu ObuiH
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BBITIOJTHCHBI MPABUJIBLHO B OKHE «Pe3ybTaThl MoucKa pernieHus» OyaeT yka3aHo, uto «Pemrenue
HaieHo» (puc. 4).

[Tocne mpoBeneHHBIX pacdyeToB B Tabmuie «PacdeT MOCTaBOK KapTOQels MO ropoaam»
OyIyT MpeCTaBICHB 00BEMBI TOCTABOK U3 PAiOHOB IO TOPOIaM, II.

g Pacuer mocraBok kaprodels 1o ropojiam, I

9 ['opon

10 Paiion | 2 3 4

11 1 19000 0 0 0 = 19000
12 2 8000 0 22000 0 = 30000
13 3 0 12000 2000 22000 | 3 = 36000
14 127000 12000 24000 22000

15 = = = -

16 27000 12000 24000 22000

17

18 IleneBas GpyHKIMA =

19

PucyHok 5 — Pe3ynbrarsl pacueToB TPaHCIIOPTHOM MOJEIN
Jlanee aHaIM3UPYIOTCS MOIYYEHHBIE PE3YIbTAThl PACYETOB MOJECIIH.

Keiic-3a0anue 7
TpeOyercss MPOBECTH CTAaTHCTHYECKUN aHAIU3 pacxoja KOPMOB B CEIbCKOXO3SHCTBEHHBIX
opranuzanusax MiBaHoBckoW 00J1acTH.
Tabmuna 1 — Pacxon Bcex KOPMOB 110 BHIaM CKOTa

ITokazarens 2013r. | 2014 1. | 201571. | 201671. | 2017 7. | 2018 7r. | 2019T.

Kpynsseiidi  porateri
ckoT (6e3  KopoB
MOJIOYHOTO CTajia H
OBIKOB- 52,6 52,3 64,2 61,9 60,4 51,5 47,9
MPOU3BOAUTENEH,
pabouyux BOJIOB), THIC.
T. K.€/I.

Keiic-3a0anue 8
Tpebyercs mpoBecTH CTATHUCTUYECKMHA aHaIM3 CpegHe MPOAYKTUBHOCTH KOPOB B
CEbCKOXO035MCTBEHHBIX OpraHu3anusx VIBaHOBCKO# 001acTH.
Tabmuua 1 — lunamMuka cpeiieii mpoyKTUBHOCTH KOPOB

[Tokazarens 2013 r. | 2014r. | 2015r. | 2016T. | 2017r. | 2018 r. | 2019T.

Hazoli monoka ma 114633 | 504199 | 5382 | 5654 | 5959 | 6107.99 | 6491
KOPOBY, KI

3.2.2. MeToanuyeckue MaTepuaJIbl
VYyamuecss BBINONHAIOT 8§ Keilc-33aHuil  TpakTUYecKuX paboT. 3a mpaBHIBHOE
BBIIIOJIHEHUE KAXKI0T0 Kec-3aqalus — 5 0alIoB.
Konumponw 3a ycnesaemocmuio odoyuarowuxca ocyuwecmeansemes 6 coomeemcmesuu ¢ [1B/]-
07 «O npogedenuu meKywjeco KOHMPOJIsL YCHeBAeMOCMU U NPOMENCYMOUHOU ammecmayuu
00yuaruuUxcsy.
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3.3. KomiuieKT BONPOCOB K 3a4eTy
3.3.1. Bonipocsl

1) Pa3Butne TexHoIOTHH HH(YOPMALMOHHBIX PECYPCOB M HMH(OPMALMOHHBIX CUCTEM MJIs
mudposuzarmu AITK.

2) ABTomMaTu3upoBaHHbIE HHPOPMAIIMOHHbBIE CUCTEMbl MOHUTOPHHIA COCTOSIHUS U YCIOBHIA
3eMJIEeeNN.

3) Hampasnenus uudpoBoii Tpanchopmaruu pernoHanbHoro AIIK.

4) LludppoBas SKOHOMHUKA M CEIBCKOXO3SHCTBEHHOE CTpaxOBaHME B CHUCTEME arpapHou
noymTuku Poccun.

5) YerBepras NpOMBIILIEHHAS PEBOIONMS ¥ HH()OPMAIMOHHAS TI00aTH3aIHSL.

6) Pesynprarsl peanuzaruu [Iporpammer «I{udposas skoHOMUKaY.

7) Tlokazarenu, XapakTepu3yIOIIME pa3BUTHE LHU(PPOBOH HKOHOMHUKH IO METOI0JIOTUH
OOCP.

8) LudpoBuzaius B mpodeCCHOHATHHON ACSITETLHOCTH.

9) BnusHue nudpoBrU3aluy Ha TEXHOJIOTUYECKYIO MPOJAOBOJILCTBEHHYIO LIEMOYKY .

10) Kommekc 3aay, pemaeMbix OyXraaTepckumu rmporpammamu, Busl [1C.

11) Bugsr nmporpammusix cpencts (I1C) ayis aBTomMatu3anum penieHrus SKOHOMUYECKHUX 3a1a4
Ha MPEANPUSITHH.

12) Kommuiekc 3aay, pemaeMbix (PMHAHCOBO-aHATUTHUYECKUMU MTPOTPaMMHBIMU CUCTEMaMH,
Buibl [1C.

13) CymHOCTh METO/1a MOJETHPOBAHMUSI, BUIBI MOJICIICH.

14) [Tonatue Moaenu U MOJAENUPOBaHUs. BUABI U KJTacChl MAaTEMaTUYECKUX MOJIETIEH.

15) DTansl 5KOHOMHUKO-MAaTEMaTHYECKOTO MOJICITUPOBAHMS.

16) DOxoHOMUKO-MaTeMaTH4ecKasi MOJENIb ONTUMAJIBHOIO PAallMOHAa KOPMIIEHHUS KUBOTHBIX.

17) DxoHOMHUKO-MaTeMaTH4YECKast MOJIENb MPOU3BOJICTBEHHOM MPOTPAMMBI TIPEATIPUSTHS.

18) DxoHOMUKO-MaTeMaTH4ecKasi MOJiellb ToJjoBoro obopota craga KPC.

19) DxoHOMUKO-MaTeMaTH4YeCKasi ~ MOJENbh  MPOU3BOJCTBEHHO-OTPACIEBON  CTPYKTYPBI
CEJIbCKOXO035ICTBEHHOTO MTPEANIPUATHS.

20)IToctaHoBKa TpaHCTIOPTHOM 3aaun. MeToAbl PelIeHHs 3a]a4 paclpeaeIUuTeIbHOTO TUIIA.

21)Knaccuueckue npumepsbl 3aa4 JJMHEHHOTO IPOrpaMMHUPOBaHUS.

22)OCHOBHBIC HamNpaBJICHUS DKOHOMHKO-MATEMaTHYECKOTO aHaJM3a  ONTHUMAJIBHOTO
peleHusl.

23)IIporpaMMHBIE CpeICTBa PEIICHUS 3a7a9 JUHEHHOTO TPOTrpaMMHUPOBAHUSI.

24)Ilenu 1 METOJIbI aHAIM3A PELICHUS 33a4l MaTEMAaTUYECKOT0 POrpaMMHUPOBAHUSI.

25) CnennanbsHble g poBbie TeXHOJMOTHH aHann3a nanHbix AITIK B MS Excel.

26) [lucdhpoBbie CHCTEMBI arpOMEHEKMEHTA.

3.3.2. MeTtoguyeckue MaTepuaJbl

OOyuyaromMMcsi BBIJAIOTCS BOMPOCHL ISl 3a4yeTa, MO KOTOPHIM OHHU CaMOCTOSITENIbHO
roroBsTcs B TeueHue 40 MuHyT. 3a4eT MPOBOAUTCS B (hopMe YCTHOTO coOeCce0BaHu.

Koumpons 3a ycneeaemocmuio obyuarowuxcs ocyuecmensemces ¢ coomgeemcmeuu ¢ 11B/][-
07 «O npogedenuu mexywe2o KOHMPOIA YCNeBAeMOCMU U NPOMENCYMOYHOU ammecmayuu
00YyUAIOWUXCAY.
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