MUHHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUICKOM ®EIEPAIINHN
®DenepalibHOE TOCYIaAPCTBEHHOE OIOPKETHOE 00pa30BaTeNIbHOE YUpPEXKACHUE
BBICITIIETO OOpa30BaHUS
«KYBAHCKMI TOCYIAPCTBEHHBIN AT'PAPHbIN YHUBEPCUTET
nmenu W.T. TPYBUJIMHA»

@DakynbTeT arpOHOMHUH U IKOJIOTUI
DKOHOMHUYECKOH KHOSPHETHKHI

YTBEPXJIEHO

Hexan
Makapenko A.A.
Ceptngukar.  2a00000b2f5dald2d64ad1c32a00020000002f
Bnanenel;. MaxapeHko Anecan) \p AnieKceesiy HpOTOKOH oT 27.042026 Ng 2 1

DeficTeurenen ot 01-12-2021 no 24-05-2026

CBEJIEHVIA O CEPTVI®VIKATE 31

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI (MO YJIS)
MATEMATHYECKOE MOAEJIMPOBAHUE U AHAJIN3 JTAHHBIX B A'POHOMUW)

VYpoBeHb BhICIIETO 00pa30BaHUs: MarkucTparypa

Hanpasnenue noarorosku: 35.04.04 ArpoHomust

HanpasnenHocts (poduiib)noAroTOBKH: 3emiieienue

KBanudukanus (CTeneHb) BBITYCKHUKA: MAaTUCTP
®opMbl 00y4eHUsI: OYHAsI, 3a04HAs
I'on HaOopa (mpuema Ha oOyuenue): 2026

Cpoxk nosy4eHus: 00pa3oBaHMs: Ounas ¢popma oOyueHus — 2 roma
3aounas popma oOyueHus — 2 roga 6 mecsa(-eB)

O0BeM: B 3aUETHBIX €IUHUIAX: 3 3.€.
B akajieMuueckux yacax: 108 ak.u4.
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Pa3padoruukmu:
3aBenytrommii kadgenpoi, kadeapa IKOHOMUIECKON KHOEPHETUKH
bypna A.T.

JlouieHT, kadeapa 3KoHOMUYecKor kubepHeTukn KoCHHUKOB
C.H.

Penensenrnl:
Kopanesa Kcenust AjexkcaHipoBHa, K. 3.H., JOUEHT Kadeapsl MHPOpPMAaMOHHBIX CHUCTEM U
nporpammupoanus B PI'BOY BO "Kybanckwuii rocyiapcTBEHHBIH TEXHOIOTHYECKUN YHUBEPCUTET"

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBleHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no nampasnenuto noarotoBku 35.04.04 ArpoHomusi, yTBepKJI€HHOTO MpHKa3oM MUHOOpHAYKH
ot 26.07.2017 Ne 708, ¢ yueroM TpyaoBbIX (pyHKIMI MPpOpeCcCHOHANBHBIX CTaHIapToB: "ArpoHoM",
yTBepKAeH npukazom Muntpyna Poccun ot 20.09.2021 Ne 644n.

CornacoBaHue U yTBepkKACHHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATMYWUN)

opraH
1 ®DaKynbTeT [Ipencenarens boiixo E.C. Cormmacoano [07.04.2026, Ne 3
arpOHOMHH U METOINYECKOUN
9KOJIOTHHU KOMMCCHH/COBET
a
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

enb 0cBOEHUS TUCHUILIMHBI - OCBOEHUS JUCHUIUIUHBI « MaTemMaTruieckoe MOIeIMPOBaHUE U
aHaJIU3 JAHHBIX B arpOHOMUUW SBISETCS (OPMHUPOBAHUE KOMIUICKCA 3HAHUH O MaTeMaTHYEeCKOM
MOJIEJIMPOBAHUU U aHAJIM3E JAaHHBIX B arPOHOMUU

3agaun U3y4eHus: TUCIUTUIUHBIL:
- cdopmupoBaTh y O0OydaroOmUXCs 3HAHHUA 00 aHamu3e MPOOJIIEMHBIX CHUTyalldii Ha OCHOBE
CUCTEMHOTO IOJIX0/la, MPUMEHEHHSI METOJAOB MaTeMaTHYeCKOTO MOJCIMPOBAHUS I Pa3padOTKH
CTpaTeruu JEUCTBUM;
- HAyYUTh OOYYArONINXCS MPUMEHITh METOJIBI MAaTEMaTHUYE€CKOTO MOACIUPOBAHUS U OCYIIECTBISATh
aHaJIM3 JAHHBIX MTPU MPOBEICHNN HAYYHBIX UCCIICIOBAaHUN B chepe arpOHOMUMU.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-4 CnocobeH MpOBOAWUTH HAYYHBIE MCCIEIOBAaHUS, aHAIM3MPOBATh PE3YNbTaThl U TOTOBHUTH
OTYETHBIE TOKYMEHTHI

OIIK-4.1 Aranu3upyer METOIbI M CTIOCOOBI PEIICHUS UCCIICIOBATENbCKUX 3a/1a4
3uamo:
OIIK-4.1/311 Metozasl u criocoObl pemeHus 3a/1a4 10 pa3paboTKe HOBBIX TEXHOJIOTUH B
arpoOHOMHU

3. MecTo aucuMiuinHbl B cTpykrype OIl

HucuunnuHa (Moaynb) «MaTemarndeckoe MOJIENMPOBAHWE M aHAJIW3 JIaHHBIX B arpOHOMHUUN»
OTHOCHUTCS K 00s3aTeIbHOW YacTH 0O0pa30oBaTeIbHOW MPOTpaMMbl U HM3y4daeTcs B ceMecTpe(ax):
Ounas ¢popma oOyueHwus - 1, 3aounas popma oOydenus - 1.

B nmpouecce wu3yueHHMs JAWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodeCcCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

Ounas popma ooyuenus

w
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CEMECTP
Bcero 108 3 [37 | 1 10 | 26 | 71

3aounas gpopma 0oyuenus
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

Ounas ghopma obyuenus

HaumenoBanue pazaena, TeMbl

pabora
00y4JeHHUsI, COOTHECEHHBIE C
pe3yJibTaraMyu OCBOEHUS

[Inanupyemsblie pe3yabTaThbl
— | mporpaMMBbI

BueaynutopHas koHTaKTHas

Bcero

< | CamocrosTenbHas pabora

[y

— | JIeKIIMoHHbBIE 3aHITHS
w | IIpakTnueckue 3aHsaTUsA

OIIK-

N

Paznen 1. 108 1
MATEMATHUYECKOE
MOJAEJIUPOBAHUE U
AHAJIN3 TAHHBIX B
AT'POHOMMHA

Tema 1.1. Maremarudeckoe 20 2 4| 14
MOJICJTUPOBAHHUE M AaHAJIU3 JTAHHBIX
B arpOHOMUU KaK y4ueOHas
JUACIUTUINHA

Tema 1.2. OcHOBHBIC dTAITBI 22 2 6| 14
MOJICITUPOBAHUS
Tema 1.3. Maremarndeckoe 22 2 6| 14
MOJICITUPOBAaHUE HEMPEPHIBHBIX
MPOIIECCOB.

Tema 1.4. MaTemaTHueckoe 22 2 6| 14
MOJIEJIMPOBAHUE AUCKPETHBIX
MPOLIECCOB.

Tema 1.5. IlepciekTrBHBIE 21 2 41 15
HaIpaBJICHUSI MAaTEMaTHYECKOTO
MOJICJTUPOBAHUS U aHATN3a
JIaHHBIX.

Tema 1.6. 3auer 1

Hroro 108 1| 10| 26| 71

0 6
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3aounas gpopma obyuenus

HaumenoBanue pazaena, TeMbl

pabora
00y4eHHUsI, COOTHECEHHBIE C
pe3yJbTaraMu OCBOEHUs

[Inanupyemsblie pe3yabTaThbl
— | mporpaMMBbI

BueaynutopHas koHTakTHas
JIeKumoHHbIE 3aHATHS
[IpakTrnueckue 3aHATUS

Bcero

o | CamocTosTenbHas pabora

w

OIIK-

N

Paznen 1. 104 1 4 6
MATEMATHUYECKOE
MOJAEJIUPOBAHUE N
AHAJIN3 TAHHBIX B
AT'POHOMMHU

Tema 1.1. Maremarudeckoe 20 1 1| 18
MOJICJTUPOBAHHUE M AaHAJIU3 JTAHHBIX
B arpOHOMUU KaK y4ueOHas
JUACIUTUIMHA

Tema 1.2. OcHOBHBIC dTAITBI 21 1 1 1| 18
MOJICJTUPOBAHUS
Tema 1.3. Maremarndeckoe 20 1 1| 18
MOJICITUPOBAHUE HEMPEPHIBHBIX
MPOIIECCOB.

Tema 1.4. MaTemaTHueckoe 22 1 1| 20
MOJIEJIUPOBAHUE AUCKPETHBIX
MPOLIECCOB.

Tema 1.5. IlepciekTrBHBIE 21 21 19
HaIpaBJICHUS] MAaTEMaTHYECKOTO
MOJICITUPOBAHUS U aHATN3a
JaHHEBIX.

Tema 1.6. 3auer

Hroro 104 1 4 6| 93

5.2. Conep:xkanue pa3aesioB, TeM IMCUUILIAH

Pazoen 1. MATEMATHYECKOE MOAE/IHPOBAHUE H AHAJ/IU3 JIAHHbBIX B
AI'POHOMHH

(Baounas: Bueayoumopnaa konmaxkmnaa paooma - Ilu.; Jlekyuonnwvie 3amamus - 4u.;
Ilpakmuueckue 3anamusa - 64y.; Camocmoamenvnas paooma - 93u.; Qunas: Bueayoumopnasn
Konmaxkmuaa paooma - Iu.; Jlekyuonnvie 3anamusa - 10u.; Ilpakmuueckue 3anamusa - 26u.;
Camocmoamenvhan pavoma - 71u.)

Tema 1.1. Mamemamuueckoe molenupoganue U aHAIU3 OAHHBLIX 6 ACPOHOMUU KAK Y4YeOHas
OUCYUNTUHA

(3aounasa: Jlexyuonnvie 3auamus - 1y.; Ilpakmuueckue 3anamus - 1u.; Camocmoamenvuas paboma
- 18u.; Ounasa: Jlekyuonnvie 3amusamus - 24.; [lpakmuueckue 3anamus - 4u.; CamocmosmenvHas
paboma - 14u.)
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Marematudeckoe MOJCIMPOBAaHNE U aHANIN3 JJAaHHBIX B arPOHOMUHU KaK y4ueOHas AUCIUILTIHA
1 TlonsiTrie MOAEIHM U MOZICTIUPOBAHUS

2 Buasl MoaenupoBaHus

3 IlpuHnMNHaIbHAS CXEMa MOJETUPOBAHUS

Tema 1.2. OcHnogHble smanvl MOOeIUPOBAHLsL

(3aounasn: BreayoumopHnas «owmaxkmuas paboma - 1u.; Jlexyuounvlie 3amamus - lu.;
IIpakmuueckue 3auamus - 14.; Camocmoamenvras paboma - 18u4.; Ounas. JlekyuouHnvle 3auamus -
2y.; Ilpaxmuueckue 3anamus - 6., Camocmoamenvras paboma - 14u.)

OCHOBHBIE 3TaIlbl MOICTUPOBAHUS

1. TTocranoBka u hopManu3aius 3a1a4u

2. Paspabotka mozaenu

3. Pemenue 3a1a4u ¥ UCMIOJIB30BAHUE PE3YIIBTATOB HA MPAKTHKE

Tema 1.3. Mamemamuueckoe MoOenuposanue HenpepvléHblX NPOYeccos.

(3aounasa: Jlexyuonnvie 3auamus - 1y.; Ilpakmuueckue 3anamus - 1u.; Camocmoamenvuas paboma
- 18u.; Ounasa: Jlekyuonnvie 3ausmus - 24.; [lpakmuueckue 3anamus - 6u.; CamocmosmenvHas
paboma - 14y.)

Marematudeckoe MOJEIMPOBaHNE HEMPEPBIBHBIX MPOIIECCOB.

1. JIuneliHbIE CUCTEMBI.

2. MeTozpl pelieHus CTallMOHAPHBIX JTMHEWHBIX (P GEpeHINaTbHBIX YPAaBHEHHI.
3. O6nacTh MPUMEHEHHS YaCTOTHBIX METOJIOB.
4.CTpyKTypHBIE CXEMBI U TIEpeaTOuHbIC (DYHKITUH.

Tema 1.4. Mamemamuueckoe mooenupoganue OUCKPEMHbIX NPOYeECCcos.

(3aounasa: Jlexyuonnvie 3auamus - 1y.; Ilpakmuueckue 3anamus - 1u.; Camocmoamenvuas paboma
- 20u.; Ounasa: Jlekyuonnvle 3ausmus - 24.; [lpakmuueckue 3anamus - 6u.; CamocmosmenvHas
paboma - 14y.)

1. Pa3HOCTHBIE ypaBHEHUS.

2. Z-npeobpazosanue. 3. [IpencrapneHre pa3HOCTHBIX YPaBHEHHH B BHJI€ KOHCYHBIX U

OECKOHEUHBIX PSJIOB.

JuckperHble cuctembl. 20CBOCHHE MPOTPAMM CTATUCTUYECKON 00paOOTKU JaHHBIX C TOCTPOSCHUEM
KPUBBIX OTKJIHKA.

Tema 1.5. Ilepcnekmugnvle HanpagieHus MAmemMamuyecko2o MoOeIUpOBaHUs. U AHAIU3A OAHHDBIX.
(Ounas: Jlekyuonnvle 3anamus - 24.; Ilpakmuyeckue 3auamus - 44.; Camocmosmenvhas paboma -
15u.; 3aounasn: lpaxmuuecxue 3anamus - 24.; Camocmosmenvuas paboma - 194.)

[lepcniekTUBHBIC HANIPABICHUSI MATEMATHUYECKOTO MOJIETTUPOBAHMS M aHAJIN3A JAHHBIX.
1. UaTennexTyaibHbli aHATU3 JaHHBIX.
2. CuctempiDataMininguMachineLearning

Tema 1.6. 3auem
(Bueayoumopnas konmaxmuas paboma - 14.)

3auer

6. OneHo4YHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 1. MATEMATHYECKOE MOJIE/IHPOBAHUE H AHA/IN3 JIAHHBIX B
AI'POHOMHH

Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:

1. IlpounTaiite 3amaHue U YKaXHUTE XPOHOJOTHYECKYIO MOCIEI0BATEIbHOCTh MOSBICHUS
HAy4HbIX HallpaBJICHUH, CBSI3aHHBIX C SKOHOMHUKO-MaTeMaTHYe€CKUM MOJAEITUPOBAHUEM.

Vkaxxurte XPOHOJOTMYCCKYIO ITOCIICAOBATCIIBHOCTE ITOABJICHHA HAYUYHBIX HaHpaBHCHHﬁI
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a) SKOHOMETPHKA
0) kubepHeTHKa
B) MaltmHHOE O0y4YeHUe

2. Paccuuraiite 3Ha4eHHE 3aTpar TpyJa | ra moceBa 03MMOM MILEHUIIBI JUIsl UCIIOJIb30BAaHUS B
YKCJIOBOM MOZEIH 33]1aul ONTUMU3ALUHN CTPYKTYphI IOCEBHBIX IUIOIMIAAel. OTBET YKaXKUTE B YEI.-4
Ha | ra.

Paccuuraiite 3HaueHue ko3 duiimenTa HOpMbI 3aTpar Tpyaa Ha 1 ra moceBa 03UMOM MIIICHUIIBI.
Hcxonnas ndpopmarus cieayronas.

TpynoemkocTts 1 11 3epHa 03umoii ieHuns! — 0, 3 yen.-u

VYpoxkaitHocTh 03uMoH nmeHuIbl — 60 1 ¢ 1 ra

3. PaccuuTaiiTe cymMmy BBIpYUYKH, TodydyaemMol ¢ | ra moceBa O3UMOM MIIEHUIBI JIsSI
UCIOJIB30BaHUS B YUCIOBOM MOJENH 3aJa4M ONTUMU3ALNN CTPYKTYPBI IOCEBHBIX Iomanei. OTeer
yKaxute B py0. Ha 1 ra.

Paccuuraiite cyMMy BBIpYUKH, OJIy4aeMo# ¢ 1 ra moceBa 03MMOM MIIEHULIBI.
HcxonHas mHGOpMAIUS eIy romasl.

Lena 1 1 3epHa 03uMoii neHuIsl — 12 ToIC. pyd3a 1 T

VYpoxaitHocTh 03uMoM meHuIsl — 60 1 ¢ 1 ra

4. PaccuuraiiTe BenMUMHY 3amaca (PUKTUBHOTO ITOCTABIIMKA NPU PEIICHHH OTKPBITOM

TPAHCIIOPTHOM 3aJ1a4H.
Pemaercs TpaHcnopTHas 3ajada OTKPBITOIO THIIA, B KOTOPOM CyMMa 3amacoB Ipy3a Yy BCeX
noctaBmmKoB cocrapnsier 1000 ex., a cymma cmpoca Bcex morpebureneir — 1500 em. rpysa.
Paccuuraiite BenuuuHy 3amaca (UKTUBHOTO IIOCTaBIIMKA TMpU IPeoOpa3oBaHUU OTKPBHITON
TPaHCIIOPTHOM 3a7ja4y B 3aKPBITYIO.

5. PaccumraiiTe BeaMYUHY crpoca (UKTUBHOTO IOTPEOUTENSE HPU PEIICHUH OTKPBITOM

TPAHCIIOPTHOM 3aJ1a4H.
Pemaercst TpaHcnopTHas 3ajada OTKPBITOIO THIIA, B KOTOPOM CyMMa 3amacoB Ipy3a Yy BCeEX
noctaBmmkoB coctaBimsier 1000 en., a cymma cmpoca Bcex moTrpebuteneid — 700 en. rpysa.
Paccuuraiite BenmuuuMHy copoca (UKTUBHOTO TOTpeOHTENst NpU NpeoOpa3oBaHUHM OTKPBITOU
TPaHCIIOPTHOM 3a7ja4y B 3aKPBITYIO.

6. OCHOBHBIM JTOCTOMHCTBOM 3KOHOMMKO-MAaTEMaTH4ECKOrO MOZAEINPOBAHUE SIBISETCS, UTO
OHO TO3BOJISIET HKCIIEPUMEHTUPOBATH B 3KOHOMUKE, HE IPUOETas K ...

A) U3yueHuI0 OpuUruHaga
0) yciyraM 3KCTIepTOB
B) 1aOOPaTOPHBIM aHAJIN3aM
I') IPSIMOMY OIBITY HaJl OPUTMHAJIOM
1) CJI0KHBIM IIOCTPOEHUSIM

7. Ilpu 3HaKOBOM MOJEIMPOBAHUM MOJEISIMH CITy’KaT

A) KomIMH OpUTHHAJIA
0) TaOnHIIBI
B) KpaTKHUE OMUCaHUS

) GopMyIbI
1) 4ePTEKHU
7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

Ounas ghopma obyuenus, Ilepswiii cemecmp, 3auem
Koumponupyemwvie UJIK: OIIK-4.1
Bomnpocrei/3ananus:

1. [ToHsITHE MOMETN ¥ MOJICTTHPOBAHHS

2. Bunpl mopenupoBaHus
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3. [lpyHuunuanbHas cxeMa MOAEITMPOBaAHUS

4. OCHOBHBIE 3Tarbl MOJCTUPOBAHUS

5. I[TocranoBka u opMamu3anus 3a7a4u: CyIIHOCTh U COIEPKAHUE dTara MOJCITHPOBAHUS
6. MccnenoBanue MOAEIMPYEMOM CUCTEMBI M TIOCTAHOBKA 3a7ja4ul

7. ®opmanuzarys 3a1a4n: CYIHOCTh M COACP)KaHUE dTara MOICTUPOBAHUS

8. Pa3paboTka MaTemMaTnueCcKOr MOJICTH 3aJ1aud U €€ 3aliCh B CTPYKTYpHOH hopme

9. Ilousrue OCHOBHBIX, JOINOJIHUTEIBbHBIX, BCIIOMOT'aTCJIIBHBIX W HWCKYCCTBCHHBIX
MEPEMEHHBIX

10. IIpuemMsl MozieIMpOBaHUS

11. 3anmuce orpaHUYEeHUS C MOCTOSHHBIMU, (PUKCHPOBAHHBIMU OOBEMaMU PECYpPCOB, padoT,
IIPOU3BOJAUMON ITPOLYKIIUU

12. 3anmuch OrpaHUYEHUN C MU3MEHSIOMIMMUCS 00beMaMU PECYpPCOB, padOT, TPOU3BOIUMOMN
MPOAYKLINU

13. 3anuce OrpaHUYEHHH ¢ TOMOIIBIO OTPAKEHHON NTEPEMEHHOMN
14. 3HaueHne MaTeMaTHYECKOTr0 MOJIETIUPOBAHUS /111 arPOHOMUYECKOI HayKH U TPaKTHUKU
15. Metoasl MozienMpoBaHUs arpOIKOHOMHYECKUX CUCTEM

16. IIpunoxxeHre TpaHCIIOPTHON 3a7ja4M K MPoOJIeMe ONTUMHU3AIUH pa3MeIeHHsI IOCEBOB 10
y4acTKaM 3eMJI Pa3JINYHOTO II00POANS

17. Maremarndeckoe MOACIMPOBAHUE HETIPEPHIBHBIX MTPOIIECCOB

18. Maremarndeckoe MOAECIMPOBAHUE TUCKPETHBIX MPOLIECCOB

19. Ponp MaTeMaTnyecKuX METOJO0B B arpOHOMUYECKOM HCCIIEIOBAHUH

20. MaremaTuyeckue MOAEIN MOYBEHHOTO TI0J0POIUS

21. MogenupoBaHue pa3MeNIeHUs MOCEBOB MO YYaCTKaM 3€MJIM PAa3IUYHOTO TI0J0POIUS

22. VHuUBepcaJbHBIC W CHEIHATbHBIC METOJBI PEIICHUS 3aa4d pa3MEIIeHUs TOCEBOB TIO
y4acTKaM 3€MJIA Pa3TUIHOTO TIOOPOIHS

23. TlocraHoBka W (opmanu3anus KIaCCHUYECKOW TPAHCIOPTHOW 3a/aud, €€ MPHUKIATHOE
HCIIOJIB30BAaHUU B arpOOKOHOMHUYECKUX CUCTEMAX

24. ApanTanuusi TpaHCIIOPTHOM 3a/1a4u JJIsl ONTUMM3AIMKU Pa3MEIlIeHUs IOCEBOB MO y4acTKaM
3eMJIH PA3IMYHOTO TUTOIOPOIMS
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25. Metonpl penieHus 3aJadd pa3MElIeHUs MOCEBOB IO yYacTKaM 3€MJIM Pa3IndyHOIO
TJI0A0POAUS

3aounas ghopma obyuenus, Ilepswviii cemecmp, 3auem
Koumponupyemwvie UJIK: OIIK-4.1
Bomnpocki/3ananus:
1. ITonsiTHE MOJENN ¥ MOJCIIUPOBAHUS
2. Bunpl MmopenupoBaHus
3. IlpuHnunuanbHas cxeMa MOACITUPOBAHUS
4. OcHOBHBIE ATalbl MOACINPOBAHUS
5. IlocraHoBKa U (popMaIH3aIys 3aJa4H: CyITHOCTh M COAEpKAHUE dTara
6. HccnenoBanne MoeIMpyeMOi CHCTEMBI M TIOCTAHOBKA 331241
7. @opmManu3anus 3a1a4u: CyLUIHOCTb U COACPKaHUE JTala

8. Pa3paboTka MaTeMaTHUECKON MOJIEIH 33JJa4H U €€ 3allUCh B CTPYKTYPHOI popme

9. IloHsiTHE OCHOBHBIX, JIOTIOJIHUTEIBHBIX, BCIIOMOTATENIBHBIX M HCKYCCTBEHHBIX
MIEPEMEHHBIX

10. IIpuembl MoETUPOBAHUS

11. 3anuchk orpaHWyYEHUs C MOCTOSHHBIMH, (DUKCUPOBAHHBIMU O00OBbEMaMHU pPECypcoB, padoT,
MIPOU3BOIMMON TPOAYKIIUU

12. 3anuch orpaHUYEHUN C W3MEHSIOIMIUMUCA 00bEMaMU PECypcoB, padOT, MPOU3BOTUMOM
MPOAYKIIUU

13. 3anuch OrpaHUYEHHI C TOMOIIBIO OTPAKEHHON NTEPEMEHHOMN
14. 3HayeHrne MaTeMaTH4eCcKOro  MOJICTTMPOBAHUS 111 arpPOHOMUYECKOM HAYKU U MPAKTUKHU
15. Metoasl MOAETUPOBAHUS arPOIKOHOMUYECKUX CUCTEM

16. IlpunoxkeHne TPAHCIOPTHOW — 3afadyd K  MpoOieMe  ONTHUMU3AIMH Pa3MEIIeHUs
MTOCEBOB M0 YYacTKaM 3eMJIH Pa3IU4HOTO IJI0JOPOIHS

17. MaTtemarnueckoe MOICTMPOBAaHIE HEMPEPHIBHBIX MPOLIECCOB
18. Maremarrueckoe MOICIMPOBaHUE TUCKPETHBIX MIPOLIECCOB

19. Posip MareMaTH4ecKux MCTOAOB B arpOHOMHWYCCKOM HCCJIICAOBAHUN
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20. MaremaTnueckre MOJIeNIM TOYBEHHOTO TI0A0POIUs
21. MoaenupoBaHue pa3MeIIEeHUs TOCEBOB MO y4acTKaM 3€MJIM Pa3IuYHOTO IJI0J0POAUS

22. YHuBepcalbHbIE U CIIELMAJIbHBIE METOJbl PELIEHUS 3aJaud pa3MELIEHHUs MOCEBOB IO
y4acTKaM 3€MJIA Pa3JIMYHOIO IIOLOPOAUS

23. TloctanoBka u (opmanm3aiusi KJIACCHYECKON TPAaHCIOPTHOW 3aJlaud, €€ TPUKIAJTHOE
MCIOJIb30BaHUM B arPOSKOHOMHUYECKUX CUCTEMaxX

24. Anantauuds — TPaHCIOPTHOM 3a7laud U1 ONTUMU3ALUMUA Pa3MELICHUS ITOCEBOB 10
y4acTKaM 3eMJIA Pa3IuYHOTO II0J0POAMS

25. Metonpl penieHus 3aaadd pa3MElIeHUs MOCEBOB IO yYacTKaM 3€MJIM Pa3IndyHOIO
TJI0A0POAUS

8. MarepuaibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTYypPbI

Ochognas numepamypa

1. BYPJA A. I. Maremarndeckoe MOJAEIMPOBAaHUE M aHAIW3 JAaHHBIX B arpOHOMHHU: yueO.
nocooue / BYPJA A. I, KocuuxkoB C. H.. - Kpacmomap: Kyo6l'AY, 2021. - 173 c. -
978-5-907516-18-2. - TexcrT: AJIEKTPOHHBIN. // : [caliT]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?id=10497 (mara oOpamenus: 12.05.2026). - Pexum
JOCTYTIA: TIO TIOMTUCKE

2. BYPJIA A.T. Uccnenosanue onepanmii: yaueOHuk / BYPJA A.I., Ocennuit B.B., lllutyxun
A.M.. - Kpacaomap: Ky6I'AY, 2021. - 186 c. - 978-5-907550-01-8. - TekcT: HEMOCPEACTBCHHBIH.

Jlononnumenvuas rumepamypa

1. BYPIIA A. I Maremarnueckoe MOJEIMPOBAHUE M AHAIM3 JAHHBIX B arpOHOMHUH: METOX.
ykazanus /| BYPIHA A. I., KocaukoB C. H.. - Kpacnomap: Ky6I'AY, 2020. - 30 c. - Tekcr:
anektponubiit. // : [caiir]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=6857 (mara
obpamenust: 12.05.2026). - Pexxum goctyna: mo noAmucKe

2. BYPJA A.I. Metonsl ontumm3anuu B dkoHoMmuKke: yueObuuk / BYPIIA A.l., Ocennuii B.B.,
Mutyxun A.M.. - Kpacnomap: Kyol'AY, 2021. - 182 c. - 978-5-907550-22-3. - Tekcrt:
HENOCPEICTBEHHBIN.

3. BYPIJA A.I. MogenupoBaHue MpoLECCOB pacmMpeHHoro BocrpousBoactea B AlIK:
monorpacdus / BYPIIA A.T., Kocaukos C.H., Typnuiit C.H.. - Kpacaomap: Ky6I'AY, 2015. - 145 c. -
978-5-94672-720-4. - TekcT: HEMOCPEACTBEHHBIN.

4. TIOJIYTUHA T.H. Ontumuszanust 1 OCHOBBI TEOPUH MPHHATHUS pelIeHuil: yued. mocobue /
[NOJIYVTUHA TH., bypna A.I., KocuukoB C.H.. - Kpacnomap: Ky6I'AY, 2021. - 185 c. -
978-5-907516-74-8. - TekcT: HENOCPEACTBEHHBII.

5. BYPJJA A.I. DxoHOMHKO-MaTeMaTHueckue mojenu yrpasieHus: yueOnuk / BYPIJA A.l.,
KocuukoB C.H.. - Kpacnomap: KyO6I'AY, 2020. - 173 c. - 978-5-907346-06-2. - Tekcrt:
HEMOCPEICTBEHHBIN.

6. BYPIIA A.I. Maremarudeckoe MOJCIMPOBAHWE M aHAIM3 JaHHBIX B arpoOHOMHHU: yueo.
nocoobue / BYPIJA A.I.,, KocuukoB C.H.. - Kpacumomap: KyO6I'AY, 2021. - 172 c. -
978-5-907516-18-2. - TekcT: HENOCPEACTBEHHBII.

7. BYPA A.I. OcHoBBI 3KOHOMHUYECKOW kKuOepHeTuku: y4ued. mocodue / BYPIIA A.l., Bypna
I'I1.. - Kpacnomap: KyoI'AY, 2017. - 212 c. - 978-5-00097-256-4. - TekcT: HEMOCPEACTBEHHBIH.
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8. BYPJIA A.I. VccnenoBanue omepanuii 1 MeToisl onTuMu3anuu: yued. mocoobue / BYPIIA
A.T., Ocennuii B.B.. - Kpacuomap: Ky6I'AY, 2020. - 180 c. - 978-5-907346-07-9. - Tekcr:
HEIOCPEACTBECHHBIN.

8.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
1. https://www.elibrary.ru/ - Hayunas snexkrponnas Oubnunoteka elibrary
2. https://lanbook.com/ - U3marenscTBo «JlaHb)»
3. https://edu.kubsau.ru/ - O6pazoBarenbublii mopran Kyol'AY
4. https://znanium.com/ - Znanium.com

Pecypcor « Unmeprnem»
He ucnonb3yrores.

8.3. IIporpamMHoe oGecnieueHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJIECHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
WNudopMaimoHHbIe TEXHOJIOTHH, HCIIONb3yeMbIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOTO Mpolecca

M0 JUCUUIUIMHE TTO3BOJISIOT:

— o0ecrneunTh B3aUMOJCHCTBHE MEXIY yYaCTHMKaMU 0Opa30BaTelIbHOIO IMpolecca, B TOM YHUCIE
CHHXPOHHOE M (MJIM) aCHHXPOHHOE B3aUMOACHUCTBHUE MTOCPEACTBOM ceTH «HTepHeT»;

— (ukcupoBarh Xox 00pa30BaTEIBHOIO MpOIECcca, PE3yJAbTaTOB MPOMEXKYTOUHOW aTTECTAllMU TI0
JTUCLUUIUIMHE U PE3YJIbTaTOB OCBOEHUS 00pa30BaTEeIbHON MPOTrPaMMBlI;

— OpraHU30BaTh MPOLECC 00Pa30BaHM ITyTEM BU3yaTU3AIMH H3y4yaeMOi HHPOPMAIIUH TOCPEICTBOM
MCTIOJIb30BaHMsI MTPE3CHTALNH, YUeOHBIX (PUITBMOB;

— KOHTPOJIMPOBATh PE3yNbTaThl 00y4eHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUSI.

[lepedeHp TUIIEH3MOHHOTO MPOTPAMMHOT0 00eCTIeUeHUs:

1 Microsoft Windows - onepaliuoHHas CUCTEMa.

2 Microsoft Office (Bkmrouaer Word, Excel, Power Point) - makeT o(huCHBIX IPUITIOKESHHIA.

[Tepeuens npodeccroHambHBIX 0a3 TaHHBIX U HH)OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1 I'apanT - mpaBoBas, https://www.garant.ru/

2 KoHcynbTaHT - mpaBoBasi, https://www.consultant.ru/

3 Hayunas snexrponHas Oubnunoteka eLibrary - ynusepcanbhas, https://elibrary.ru/

Hoctyn k cetu MHTEpHET, AOCTYN B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpeny
YHHUBEPCUTETA.

Ilepeuens npoepammHozo obecneyeHus

(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)
He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM

(0OHOBIEHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.

8.4. CnenuajbHbIe IOMELEHUs, 1A00PaTOPHH U J1a00paTOpHOe 000py10BaHUe
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VHHUBEpCUTET pacrojaraeT Ha IpaBe COOCTBEHHOCTH WM HMHOM 3aKOHHOM OCHOBAaHUHU
MaTepHaJbHO-TEXHUYECKUM obOecrieueHueM 00pa30BaTeNbHON JIEATENbHOCTH (MIOMEIICHUAMU |
00OpyI0BaHMEM) MJIsl peanu3alii IporpaMMbl OakajlaBpuaTa, CIELUMWINTETa, MarucTparypsl IO
brnoky 1 "Hucuumnunsel (Momymu)" um brmoxky 3 '"locymapcTtBeHHass uTorosas arrectauus B
COOTBETCTBHUH C Y4EOHBIM ILIAHOM.

Kaxnprii oOyuarommiicss B TEUYEHHE BCEro Iepuoaa oOyuyeHHs oOecredyeH WHAMBUIYATbHBIM
HEOTPAaHMYEHHBIM  JOCTYIIOM K  3JIEKTPOHHOW  HMH(OpMAIIMOHHO-00pa30BaTENIbHON  cpene
YHHUBEPCUTETA u3 o060t TOYKHU, B KOTOpOH HAMeEETCA JOCTYII K
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHON ceTH "VHTepHeT", Kak Ha TEpPUTOPHH YHUBEPCHUTETA,
TaK ¥ BHE €ro. YCIOBUS Uil (GYHKIIMOHUPOBAHUS 3JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM
Cpebl MOTYT OBITh CO3AaHBI C UCIIOJIb30BAaHUEM PECYpPCOB MHBIX OpTaHU3aLUH.

KomnbrorepHsbIii Kitacc

224rn
NHuTtepakTuBHasA ma”enb Samsung - 1 miT.
Kommnsrorep nepconansubiiit DELL 3050 13/4Gb/500Gb/21.5" - 1 mT.
Kommbrorep nepconanbubiii iRU Corp 312 MT - 1 mT.
Crmuut-cucrema LS-H12KPA2/LU-H12KPA2 - 1 mT.

9. Metoanuyeckue yKa3aHHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

VYyebHas paboTa MO HAMPaBICHUIO MOJATOTOBKU OCYIIECTBISICTCS B ()OpME KOHTAKTHOW PabOTHI C
MpenojaBaTeieM, CaMOCTOATENIbHOH paboThl OOydaromierocsi, TEKyIIeH W IPOMEKYyTOYHOM
arTecTtaldif, WHBIX (QopMmax, MpergaraéMblX YHUBEPCUTETOM. YYeOHbI MaTepuan AUCLHUILIIMHBI
CTPYKTYPUPOBAaH U €r0 H3y4Y€HHE TMPOU3BOJUTCS B TEMaTHYECKON MOCIIEI0BaTEIbHOCTH.
ConepkaHue METOIUYECKUX YKa3aHHUM JOJDKHO COOTBETCTBOBaTh TpeOoBaHUsM DenepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa M YYEOHBIX MporpaMM IO JTUCIUILIMHE.
CamocrosiTenbHasi paboTa CTYIEHTOB MOXET OBITh BBHINOJHEHa C TIOMOINBIO MaTepualoB,
pa3MeIeHHBIX Ha mopTae noaaepxku Moodl.

Memoouueckue ykazanus no gpopmam padombot

Jlexyuonnvle 3anamus

[lepenaua 3HAYUTENBHOTO OO0BEMAa CHCTEMATU3UPOBAHHON HMHQPOpPMAIMKM B YCTHOM Qopme
JIOCTAaTOYHO OONbIION aynuTopuH. JlaeT BO3MOXHOCTh 3KOHOMHO M CHCTEMAaTH4YHO H3Jarath
yueOHbIi Matepuan. OOydaroniyecs: U3ydaroT JICKIIMOHHBIA MaTepual, pa3MeIIeHHBI Ha mopTaie
noziep>kku o0yuenust Moodl.

lIpakxmuueckue 3anamus

®opma opranuzanu 00yueHHsI, TPOBOJUMAS O]l PYKOBOJCTBOM IPETONABATENsl M CIyXKamas Jjs
JeTaau3aliy, aHajlu3a, PacIlupeHus], yryOneHus, 3aKperuieH s, MpUMEHeHUs (WM BBIOJHEHUS
pa3sHOOOpa3HBIX MPAKTUYECKHX padoT, yNpaKHEHW) M KOHTPOJIS YCBOCHHs IOJYYEHHOM Ha
nekiusx yueObHoil wuHpopmarmu. IlpakTudeckue 3aHATHS TPOBOAATCS C HCIOJIb30BAaHUEM
y4eOHO-METOAMUYECKUX U3JaHUH, pa3MEIeHHBIX Ha 00pa30BaTeIbHOM NIOPTajie YHUBEPCUTETA.

10. MeTonn4yeckue peKOMeHIANMUM 110 OCBOCHUIO TUCUMIIJIMHBI (MOLYJIs1)
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