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Pabouyas mporpamma cocTaBiieHa ¢ y4e€TOM TpeOOBaHHIA:

o HOpsiIKa OpraHu3allMd M OCYLIECTBICHHsS 0Opa30BaTEeNIbHOW JIEATENBHOCTH IO
o0Opa3oBaTeNbHBIM IpOrpaMMaM BBICIIErO 00pa3oBaHHMs — TIporpamMmaM OakajaBpuara,
IporpaMMaM  CHELUAJINTETa, M[porpaMMmaM MarucTparypbl, YTBEP)KIEHHOTO IPUKa30M
MunucTepcTBa HayKH | Bbiciiero oopasosanus Poccuiickoii @eneparun ot 06.04.2021 Ne 245;
o (benepanbHOro TOCYJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAapTa BHICIIET0 00pa30BaHMS
0 HarpasJieHuto noAroToBku 35.04.04 ArpoHoMuUS, YTBEPXKJIEHHOTO MpUKa3oM MUHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepammu ot 26.07.2017 Ne 708.

[IpenogaBarens, HOArOTOBUBIINM pabouyIo IPOrpaMMmy:

KaHJ1. OM0JI. HAYK, T1OIEHT O.M. MeaBean

PabGouas mporpamma paccmoTpeHa Ha 3acegaHuu Kadeapsl Ouosorun pactenuit (mpotokos Ne 11
or 21 urons 2023 1.).

3aBenyrommii kageapou C.1I0. Haymos

Pabouass mporpamma peKOMEHJ0BaHa K HCIOJB30BAaHUIO B Y4eOHOM IIpoliecce METOIUYECKON
KoMuccueit arpoHomudeckoro (akynbrera (mpotokos Ne_ 11 ot 22 urons 2023 r.).

IIpeacenareb MeTOANYECKONH KOMHMCCUH H.B. KoBTyH

PykoBoauTeb 0CHOBHOM NPo¢ecCHOHATbHOMI
o0pa3oBaTe/IbHOI MPOrpaMMbl JI.LU. CuruauHeHko




1. lIpeamer. Lleau u 3axa4u AUCUMILIUHBI, €€ MeCTO B CTPYKTYpe
o0pa3oBaTeJbHON MPOrpaMMBbI

MartemaTuyeckoe MoO/JeJMPOBAHME W TMPOEKTHPOBAHHE SBJSICTCS KOMILIEKCHOM
JTUCITUTUIMHOM, WM3ydYaloleil METOJIOJIOTHYECKHE M TEOPETHUYECKHE OCHOBBI MOJCITUPOBAHUSA H
MPOEKTUPOBAHUS IIJIOJIOPOIUS [TOUB, CUCTEMBI YIOOPEHHI, CEBOOOOPOTOB, TOCEBOB KYJIbTYD.

IIpeameToM IuCUMMIMHBI MATEMATHYECKHUE MOJIEIIH TIPOIIECCOB U SIBICHHUM, TIPOUCXOISIIINX
B 3eMJIC/IETIUH, IOYBOBEICHUU U arPOXUMHUH.

Heab qucuuniauHbl — GOPMUPOBAHNE 3HAHUN M YMEHUH MO pa3pabOTKe MaTeMaTHYECKHX
Mojiele aganTUBHO-TAHAMIA(QTHBIX CUCTEM 3eMIIEACNUs M pecypcocOeperarolmux TEeXHOJOTUR
BO3/ICJIBIBAHUST CEIIbCKOXO3SIICTBEHHBIX KYJIBTYpP; YIPABJICHUS BOCHPOM3BOACTBOM ILIOAOPOIUS
MOYB.

OCHOBHBIMH 33]a4aMU U3YYCHUS TUCITUILIAHBI SBIISIOTCS:

- OCBOEHHUE METOJI0JIOTUYECKUX U TEOPETUUECKIX OCHOB MOJICTUPOBAHUS U IPOCKTHUPOBAHMUS;

- OBIQJCHHEC METOJMKU MOJICIHPOBAHUS ITUIOAOPOIUS IIOYB M ONTUMHU3ALUU €ro
BOCTIPOM3BOJICTBA,

- 00y4eHHE TIPOSKTUPOBAHUIO CHUCTEMBI YIOOPEHUI KYyJIbTYp C HCIOJIH30BAHHUEM METOJIOB
MCCJICTOBAHUSI ONIEPALINA;

- OBJIaZICHHE HABBIKAMH COCTABJICHHUS MO/JIENIEH CEBOOOOPOTOB;

- MOJIETUPOBAHNE TIOCEBOB MOJIEBLIX KYJIbTYD;

- IPOEKTUPOBAHNE CTPYKTYPHI MMOCEBHBIX TUIOMIA/ICH C YI€TOM KOMIUIEKCA arpOHOMHYECKHIX
¥ DKOHOMHUYECKHX (haKTOPOB.

MecTo aMCHUIJIMHBI B CTPYKType o0Opa3oBaTejibHOW mNporpamMmebl. Jlucnuroimaa
«MareMaTuueckoe MOJEIUPOBAaHUE U TPOEKTUPOBAHHE» OTHOCUTCA K YacTd, (QopMHUpyeMOn
ydyaCcTHHKaMu  oOpasoBareiabHbix  otHomieHudd  (B1.B.01) ocHoBO#i  mpodeccroHaIbHON
o0pa3oBaTenbHOI mporpaMmbl Beiciiero oopasosanus (naiee — OITOIT BO).

SBnsercs B JAJbHEHIIEM  OCHOBOM  JUISI  W3YyYEHUS  CHEAYIOIIUX  JTUCIUIUINH:
«Bocmpon3BoACTBO  MIOMOPOAMST  TIOUBY, «OKOJIOTUYECKHE  OCHOBBI  3EMIICIEIHSI,
«ANBTEpPHATUBHBIE CHCTEMBI 3emiienenusi», «lIporHo3 ® MporpaMMHpPOBAHHE  YPOXKACB
CEJIbCKOXO03SUCTBEHHBIX KYIbTYp», «[IporpeccuBHbBIE MAIIMHBI M TEXHOJIOTHU B METUOPALIUNY.

[MpenmectByer 0oky 3 ['ocymapcTBeHHAss UTOTOBasi arTecTanus «BBITIOTHEHNE W 3aluTa
BBINTYCKHON KBaTM(pukanmoHHoi padote» (b3.01).



2. Ilepevyenb MiIaHNPYeMbIX pe3yJIbTATOB 00y4eHHs 10 TUCHUIINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM

NPOrpamMMmblI
Koasl ®opmyauposka | Unaukaropsl | [lnanupyemsbie pe3yjbTarhl
KOMHeTEHHl/Iﬁ KOMIIETCHIIM U JOCTHKCHUA oﬁyquml
KOMIIETCHIINN
YK-1 Cnocoben YK-1.1. 3HaTh. TPOOJIEMHYIO CHUTYaIlUIO
OCYILECTBIISTh AHanu3upyer KaK  CHUCTEMY, BBIABISA €€
KPUTHYECKUI aHAIHU3 | MPOOIEMHYIO COCTAaBJISIIONINE U CBA3M MEXKIY
POOJIEMHBIX CUTYAIIHIO KaK HUMH, oTpeaesis BOTIPOCHI
CUTyallil HA OCHOBE | CUCTEMY, (3amaun), HoJIJIeKalIHe
CHCTEMHOTO BBISBIISISA €€ JaNbHEHINeH pa3paboTke;
MOJIX0/1a, COCTaBJISIIOUINE U | YMeTh: aHAIU3UPOBATH
BbIPa0AaTHIBATD CBSI3U MEXTY npoOJEMHYI0  CHUTyallMi0  Kak
CTpaTeruio AeUCTBUN | HUMU, ONIPENETsisl | CUCTEMY, BBISIBIISIS ee
BOIIPOCHI COCTABJISIIOLIME U CBS3U MEXKIY
(3amaun), HUMH,  ONpENENsisi  BOIPOCHI
MoIJIeKAaIe (3amaun), MOJIJIEXKALIUE
naJpHEeNImen nanbHEHen pa3paboTke;
pa3paboTke BJa/leTh. HAaBBIKAMHM  aHaJIU3a
npoOJIeMHOM  CHUTyalluu  Kak
CUCTEMBI, BBISIBIISIS ee
COCTaBIISIIOLIUE M CBSI3U MEXIY
HUMH,  ONpPEIENSisl  BOIPOCHI
(3amaun), MOITIEKAIIUE
JayibHEeN el pa3paboTke.
nK-2 Crocoben IIK - 2.2. 3HATh: COBPEMEHHBIE METObI
pa3zpabaThiBaTh OcymiecTBisieT MaTeMaTU4eCKOM  CTATUCTUKH
METOJIUKH, aHaJIN3 pe3ylbTaTOB| UIsI ~ TOCTPOCHUS  Mojenei
OCYIIECTBUTH IKCIIEPUMECHTA, Pa3TUYHBIX TEXHOJIOTHIA
OpraHu3alHtIo, UCIIONIE3YET METO/IbI| BO3JIEIBbIBAHUS KyJIbTYD,
MPOBEJICHUE U aHAJIU3 | MATEMAaTUYECKON CHUCTEMBbI  3allUThl  PACTEHHIA,
pE3yIbTaToOB CTaTHCTUKH copTa,
JKCIIEPUMEHTOB 00pabOTKM JaHHBIX | YMeThb: IIOCTPOUTH MOJEIIH
(TOJIEBBIX OMBITOB), | C MPUMEHEHUEM pa3IMYHBIX TEXHOJIOT U
CIOCOOEH MPOBECTU | KOMIIBIOTEPHOTO BO3JICNIBIBAHUS KYJBTYp, CHCTEMBI
MOATOTOBKY HAY4YHO- | IPOTrPaMMHOTO 3allUTBl  pacTeHUd, copra C
TEXHUYECKOTO OTYETa | O0ecredeHus MPUMEHCHHEM  KOMITBIOTEPHOTO
0 11eJ1ec000pa3HOCTH MIPOrPaMMHOTO OOECTICUeHUSI;
BHEJIPCHUS B BJIAJIETh: COBPEMEHHBIMH
MIPOU3BOJICTBO MIPOrPaMMHBIMH nakeramy
HayYHBIX MIPOBEICHUS MOJICTTUPOBAHUS,
UCCIIeTOBaHUI MaTeMaTHYeCKHX  pacuyeToB U
CTAaTUCTUIECKOTO aHaIN3a

nH(pOpMaIHH.




3. O0béM TUCHMIIMHBI U BHABI Y4e0HOI padoThI

3aouHas
Ounas dhopma 00yueHus dbopma
Buner pabot " 0byHeHHA
BCEro 00BEM YacoB | BCEro 4acoB
3au.en./
1 cemectp 1 cemectp
4acoB
OO011ast TPYA0EMKOCTD TUCITUILTUHBI 3/108 3/108 3/108
AyauTopHas pabora: 42 42 12
Jlexun 14 14 6
[IpakTHYecKkue 3aHsATH 28 28 6
JlaGopaTopHbie pabOThI - - -
Jpyrue Buibl ayIMTOPHBIX 3aHATUH - - -
[Ipensk3amMeHAIMOHHBIE KOHCYJIBTAIIMI - - -
CamocrosiTenbHasi paboTa 00yJaronuxcs, 9ac 66 66 96
Bun npoMexxyTouHOM arTecTanuu (3a4€T, SK3aMeH) 3auer 3a4yeT 3a4yeT
4, Conep:xxanne IMCIUAIIAHBI
4.1. Paznenbl JUCUMIIIMHBI M BUIbI 3aHATHH (TeMaTH4YeCKMid MJIaH)
li\/ri Paznen qucuunianHel J 113 JIP CPC
Ounas popma oOydeHHS
Paznen 1. MeTonos10ru4ecKkue M TeOpeTHYECKHE OCHOBBI 2 2 i 5
MO/IeJITUPOBAHUS U MIPOEKTHPOBAHMS.
1 Tema 1. Merononornyeckue U TEOPETUYECKUE OCHOBBI 2 2 i 5
MOJICTTUPOBAHUS M MPOCKTUPOBAHUSI.
Pa3nen 2. MoaenupoBaHue njio10poausi Mo4BbI. 4 8 - 20
2. [Tema 2. MonenupoBaHHe IJI0A0POAHS MOYBBIL. 4 8 - 20
Pasnen 3. [IpoexTupoBaHue 3J1eMEHTOB CUCTEMbI 9 6 i 20
3emJie/iesTusl.
3. [Tema 3. MonenupoBaHUe CHCTEMBI YIOOPESHHUH. 2 6 - 20
Pasnea 4. MoaeanpoBaHne arpo3KOCHCTEM. 6 12 - 20
4 Tema 4. MoaenupoBanue ceBoo60poToB. MoenupoBaHue 6 12 i 20
MMOCEBOB KYJIBTYP.
Bcero 14 28 - 66
3aouHas gopma oOydeHus
Pasnea 1. MeTonoJiorn4ecKkue 1 TeOpeTHYECKHE OCHOBBI 5 ) ) 12
MO/IEJTUPOBAHUS H MIPOEKTHPOBAHMS.
1 Tema 1. MeTooioruueckue u TEOPETUUECKUE OCHOBBI 9 i i 12
MOJICTTUPOBAHUS U IIPOCKTUPOBAHUSI.
Pasnea 2. MogeaupoBaHue IJI0J0POAHs OYBBI. 2 2 - 20
2. [Tema 2. MoaenupoBaH#e TUIOAOPOIHS TOYBBIL. 2 2 - 20
Paznen 3. [IpoekTupoBaHue 3JIEeMEHTOB CHUCTEMbI ) i i 20
3eMJlelesTUsl.
3. [Tema 3. MonenupoBaHHe CHCTEMBI YI00PESHUH. - - - 20
Pa3znen 4. MoaeaupoBaHne arpo3KOCUCTEM. 2 4 - 44
4 Tema 4. MonenupoBanue ceBoo60opoToB. MoaenupoBanue 9 4 i 44
[MOCEBOB KYJIBTYD.
Bcero 6 6 - 96




4.2. Conep:xanme pa3iejioB y4eOHON TUCUUNIMHBI

Pazgen 1. MerTomgosiornyeckue M TeOpeTHYECKHE OCHOBBI MOAEJUPOBAHUS M
NMPOEKTHPOBAHMS.

Tema 1. MerTogojiornyeckue W TeOpeTHYECKHME OCHOBbI MOAEJMPOBAHUSA U
npoexkruposanus. Ilonatue o mMoxenu M MouenupoBaHud. [IpuMepsl moneneil B arpOHOMHH.
Knaccudukanus MaTremMaTHUeCKUX MOJENeH. OMIHUPUYECKUE M TEOPETUYECKUE MOJICNH.
OnTuMH3alMOHHBIE W HUMHTAIMOHHBIE MoJenu. CTaTUCTMYECKHME W JIUHAMHYECKUE MOJICIIH.
JletepMuHucCTHUECKHE W cTOXacThuueckue mojenu. CpoiictBa (pyHkuuu) monenu. [IpuHIumbI
MOJCIIUPOBAHUS.

Pa3znen 2. MoaempoBaHue MJIOA0POAUSA MOYBBI.

Tema 2. MoaeaupoBanue mjaoaopoaust mnouBbl. [ToHATHE O MOAETH TIOAOPOIMS TIOYBHI.
[IpoGiema onTuMM3alMK IIONOpOAMs MOYBHL [lokazaTenu MI0J0pOAMS IMOYBBI, ONTUMAJbHbBIE
MOKa3aTeJIM TUIOJOPOAMS OCHOBHBIX THUIIOB MOYB. MojenupoBaHue MIOAOPOAHS OCHOBHBIX THUIIOB
MIOYB JJIs MTOJIEBBIX KYJIBTYP.

Pazpnen 3. [IpoexkTupoBaHue 3JIeMEHTOB CHCTEMbI 3eMJle/1e U,

Tema 3. MoneaupoBanue cucreMbl yaoopeHuii. CylniHOCTh MPOOJIEMbI ONTUMHU3ALNN
MUHEpaIbHOTO NUTaHus pactenuil. [loctanoBka 3agaun. MicxoHbIe TaHHBIE K 3a/1a4€ ONTHMHU3AINH
MUHEPATBbHOTO MHUTAaHUS PAacTeHUH (TUIAHUPYEMBI yporKail, BBIHOC MUTATENbHBIX 3JEMEHTOB C
ypokaeM, BUIbel U (Hopmbl yaoOperwmii). [lepeMenHbie u orpaHwdYeHUs 3amadnd. MaTemarudeckas
dbopMynrpoBKa 3a7a4u ONTUMU3ALUYA MUHEPATLHOTO MUTAHUSI.

Pa3nen 4. MoaenupoBaHue arpo3KoCUCTEM.

Tema 4. MoaeaupoBanue ceBoo0opoToB. CylIHOCTh MPoOIeMbl (pOJib CEBOOOOPOTOB B
coBpeMeHHOM 3emJiezieninn). [locTanoBKa 3aaun onTUMH3aIMK ceBooOopoTa. McxoaHbie JaHHbIE K
3ajaue (KyJIbTYyphl, JTyUllIHe, [eIeco00pa3HbIe U JOIMyCTUMbIE IPEAIIECTBEHHUKH ). MaTteMaTndeckas
(hopMyITUpOBKA 33a/1a4u TOCTPOSHUSI CEBOOOOPOTOB.

Tema 5. MoaeanpoBanue moceBoB KyJabTyp. PaszpabortaTh Monenb moceBoB (TycToTa
CTOSIHUSI PACTEHUM, KYCTHUCTOCTh, CTPYKTypa ypokas W T.I1.) Pa3IUYHBIX KYJIbTYp C YYETOM
MOYBEHHBIX yCIOBHI, BIaroo0eCcre4eHHOCTH U TEIUIOBBIX PECYPCOB.

4.3. llepeueHb TeM JeKUMH

No O6’béM, q
. /;1 Tema nekuuun dbopma oOyueHust
OuHasi | 3aoyHas
Pa3nes 1. MeTono10rn4eckne ¥ TeOpeTH4ecKne OCHOBBI 2 5
MO/IeJINPOBAHUSI U IPOEKTHPOBAHUS.
1 Tema 1. MeTononornueckue u TEOPETHUECKUE OCHOBBI 5 2
MOJICTTMPOBAHUS M IPOCKTHPOBAHUSI.
Pa3nen 2. MoaeaupoBaHue ILJIOAOPOAUSA IMOYBDI. 4 2
2. [Tema 2. MonenupoBaHue IJI0JOPOIHS TOYUBBI. 4 2
Pasnen 3. [lpoekTupoBaHHE 3JIEMEHTOB CHCTEMbI 3eMJIe/1e/IHsl. 2 -
3. [Tema 3. MoaenupoBaHHe CUCTEMBI VI00OPSHHUIA. 2 -
Pasjnen 4. MojesinpoBaHune arpo3KoCcucTeM. 6 2
4 Tema 4. MoaenupoBanue ceBoo60poToB. MoaennpoBaHue TOCEBOB 6 2
KYJIbTYD.
Bcero 14 6




4.4. llepeyeHb TeM NPAKTHYECKUX 3aHATHH (CEMHUHAPOB)

O0BéM, u
Tema nmpakTHYeCKOro 3aHATHS (CeMUHapa) dhopma 00ydeHHs

/o

OYHasn 3a04Hast

Paznesn 1. Metonosiornyeckue M TeopeTu4ecKue 0CHOBbI
MO/1eJIMPOBAHMS U MPOEKTUPOBAHMS.

Tema 1. Merononoruueckue u TEOPETUUECKUE OCHOBBI

L MOJICJTMPOBAHUS M POCKTHPOBAHUS. 2 i

Pa3znen 2. MoaesUpoBaHUeE IJIOJOPOJAUS MOYBLI. 8 2

2. [Tema 2. MonenupoBaH#€e TIOJOPOAMS TTOYBHI. 8 2

Pa3nea 3. IlpoekTHpoOBaHHE JIEMEHTOB CHCTEMbI 3eMJIe/IeJIHsl. 6 -

3. [Tema 3. MonenupoBaHHe CUCTEMBI yI00pEHUI. 6 -

Pa3nen 4. MoaeimpoBaHne arpo3KoCHCTEM. 12 4

" Tema 4. MopaenupoBaHue ceBOOOOPOTOB. Mo IMpOBaHKE ITIOCEBOB 12 4
KYJIBTYD.

Bcero 28 6

4.5. IlepeyeHnb TeM J1a60PATOPHBIX padoT
JIaGopaTopHbie pabOThI HE TPEIYCMOTPEHBI.

4.6. Buabl caMoCTOATeIbHOM padoThl CTYIEHTOB U NepedyeHb Y4eOHO-MeTOAMYEeCKOro
o0ecrneyeHus1 AJIs1 CAMOCTOATEIbHON padoThl 00y4arOIIUXCS

4.6.1. TloaAroToBKa K ayIUTOPHBIM 3aHATHUIM

PaboTa Ha mpakTUYECKUX 3aHATUSIX BENETCA B TeTpadsx. B Xoje 3aHATHSA CTYACHT MOJDKEH
BBITIOJTHUTh BCE MpeNIokKeHHbIe 3anaHus. [IpakTudeckue 3aHATHS O0a3upylOTCS Ha Marepuaie,
pPacCMOTPEHHOM Ha JIEKIIMHU ¥ U3y4aeMOM CTYJI€HTOM CaMOCTOSITEIIBHO.

OcHOBHBIM TpeOOBaHHEM IOBBIIIEHUS Ka4eCTBAa YCBOCHHSI MaTepHalia CTYJEHTaMHU SIBJISIETCS
oOsi3aTenbHasl MOJATOTOBKA K 3aHATHAM. st 3TOro HEoOX0AMMO Mepel ayAUTOPHBIMU 3aHSATUSIMU
O03HAaKOMHUTBCS C BONPOCAMU JJIsI CAMOKOHTPOJS M € COOTBETCTBYIOIIMMH JHUTEPATYPHBIMU
ucrounnkamMu. CamocrosiTesbHass padoTa MOXKET BBIMONTHATHECA B OOBIKHOBEHHBIX Y4EOHBIX
ayJIMTOPUSX U B ayJUTOPHSIX, KOTOPhIE CHA0KEHBI KOMITBIOTEPAMU C BBIXOJIOM B MHTEPHET, a TaKKe
B YHTAJIBHBIX 3ajlaX OUOJIMOTEKH, TJI€ MOKHO MOJIYYUTh HEOOXOIMMbIE METOIMUYECKUE YKA3aHUS U
CIeUUaNIbHYIO TuTepaTypy. [1o OKOHUaHNU 3aHATHA TETPAJb C BBHIIIOJIHEHHBIMH 33JaHUSMH CIAETCA
MpernoiaBarento Ha MpoBepky. [lo OkOHYaHMHM W3yuYeHHUS pa3/ejOB MPOBOJMUTCS KOHTPOJIHHOE
TECTUPOBAHUE.

4.6.2. IlepeyeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
KypcoBbie paboTsl (IPOEKTHI) HE TPETYyCMOTPEHBI.

4.6.3. Tlepeuenn Tem pedepaToB, pacueTHO-Tpaduyeckux pador
Pedepartsl, pacueTHO-Tpaduueckue padboTsl He TPETYCMOTPEHBI.



4.6.4. TlepeyeHb TeM M Yy4eOHO-METOIMYECKOI0 00ecneuyeHusI 1JIs1 CAMOCTOATEIbHOM
padoThI 00y4aOmuXcs

Ne i/t

Tema caMoCTOSTENEHON PaObOTHI

O0BéM, U

Y4eOHO-METOIUYECKOE

dhopma oOydeHus

obecrieueHue

O4YHas | 3a04YHasd

Pazgea 1.

Metononornyeckue
MO/1eJTUPOBAHHUS M IPOEKTHPOBAHMSI.

H TEOPETUYECCKHE OCHOBDI

6 12

Tema 1. MeTOon0JIOTHYECKUE U
TEOPETUUECKUE OCHOBBI
MOJICTUPOBAHUS U
[POCKTUPOBAHUSI.

CwmupsieB, A.B. MonenupoBanue B
OMOJIOTUH U CEIIbCKOM XO3SHCTBE:
y4. mocobue. M3znanue 3-e
ucrnpasieHHoe / A.B. Cmupsies,
IA.B. HUcaukun, JI.K. [Tankuna. — M.:
M3natensctBo PITAY-MCXA, 2015.
— 153 c.

12

Paznen 2. MoaeanpoBaHue MJ1010POAHSs MOYBbI.

20 20

Tema 2. MoaenupoBaHue
[UI0I0PO/IUS TIOUBHI.

MBanos, B.Jl. Ouenka 10YB:
ydeOHOE MOocoOue ISl CTYJICHTOB,
00yJaroIUXCsl IO arpPOHOMUYECKUM,
crienmanbHocTaM / B.JI. lBaHoB,
E.B. Ky3nenosa. — Boponex: ®I'OY]
BIIO Boponexckuii 'AY, 2004. —
287 c.

20 20

Pa3nea 3. HpOCKTI/IpOBaHI/Ie IJIEMECHTOB CUCTEMbI 3€MJICAC/IUSA.

20 20

Tema 3. MoaenupoBaHue
CHCTEMBI yTIOOpPECHUH.

1. CadonoB, A. @. Cucremsl
semuienenusi / CadonoB A. @D. —
Mocksa: KomocC, 2006. — 447 c.
(YaeOHuku u yueb. mocoOust s
CTYJEHTOB BBICIIL. yue0. 3aBeICHUN).
2. Msun, H. T. Cucremal
yaoOpeHus: ydeOHOe mocobue s
CTYJICHTOB,  OOYYalOIIUXCS  TIO
HanpasieHuto 110100 "Arpoxumus
u arporiouBoBeenue” / H. I'. Msi3uH.
Boponex: Oroy BIIO
Boponexckuii AV, 2009. — 350 c.

20 20

Pa3nes 4. MogeaupoBaHue arpo3KOCHCTEM.

20 44

Tema 4. MonenupoBaHue
ceB00OOpoTOB. MoaenupoBanue
[IOCEBOB KYJbTYD.

1. CadonoB, A. @. Cucremsl
semutenenuss / CadonoB A. D. —
Mocxksa: KomocC, 2006. — 447 c.
(YueObunku u ydeb. mocobus s
CTYJI€HTOB BBICIIL. yue0. 3aBeICHUN).
2. Msun, H. T. Cucremal
yaoOpeHus: ydeOHOe mocoOue mis
CTYIEHTOB,  OOydYalomuxcss IO
HarpaBiaeHuto 110100 "Arpoxumus
u arporiouBoBenenue” / H. I'. Msi3uH.
Boponex: oroy BIIO
Boponesxckuit 'AY, 2009. — 350 c.

20 44

Bcero

66 96




4.6.5. JIpyrue BHIABI CAMOCTOSITEIbHOI PadOTHI CTY1€HTOB
He npengycmotpensl.

4.7. IlepeyeHb TeM U BU/IOB 3aHATHI, IPOBOJAMMBIX B HHTEPAKTHBHOM (hopme

Ne NaTepakTUBHBIN
dopma 3aHATUA Tewma 3anaTHA p O0beMm, u
/1 METO
1 HpaxTirieckue MoaenupoBaHue IOA0OPOINUS ITI0OUYBEI Juckyccun 2
' 3aHATHAA AP 10Ot ’ y
IIpakTuueckue MonenupoBaHue ceBOOOOPOTOB.
2. P ACITHD p Huckyccun 2
3aHATUA MopenupoBaHue MOCEBOB KYJIbTYP.
5. @DoHI OUECHOYHBIX CPEACTB /sl IMPOBEACHUS TMPOMEXKYTOYHOMN
arTrecranumn

[TonHoe onucaHue (poHAA OLIEHOUHBIX CPEACTB TEKYILIEH M MPOMEXKYTOUYHOH aTTeCTalluu
00y4Jaromuxcsi ¢ MepeuHeM KOMIIETEHIIMM, OMMCAaHWeM IOKaszaTele M KPUTEPHUEB OIECHUBAHUS
KOMIIETEHIIUH, IIKaJl OLIEHWBAHUS, TUIIOBbIE KOHTPOJIbHBIC 33JaHUS U METOAMYECKHUE MaTepUallbl
MIPEJICTaBJICHBI B IPUJIOKEHUH K Hactosiei nporpamme (IIpunoxenue 3).

6. YueOHO-MeTOANYECKOe o0ecnmeueHne TUCIUIIINHBI

BBICIIL. y4€0. 3aBEICHHI)

6.1. Pexomenayemasi iuTepatypa
6.1.1. OcHoBHas TUTEpaTYypa
Kon-Bo 3k3.
NQ H/H ABTOp, Ha3BaHUC, MECTO U3AaHUs, U31-BO, 'O U3JaHUA, KOJIMUCCTBO CTPAHUIL] B 6I/I6J'I
Anekcanapos, A.JO. MatemaTnueckoe MOJEIMPOBAHUE U
MCCIICIOBAaHUE YCTOMUYUBOCTU OMOJIOTHYECKUX COOOIIECTB: YyueOHOe o
ONEKTPOHHBIN
1. |mocobue —2 e u3., uchp. u gor./ A.JO. Anekcanapos, A.B. ITnaToHOB, S
B.H. Crapkos, H.A. Creneaxo — CII6.: M3garensctBo «Jlanby, 2016. — peeyp
272 ¢
Cmupsie, A.B. MozaenupoBaHue B OMOJIOTHH U CEIbCKOM XO3SICTBE:
A nocobue. U3nanue 3-e ucnpasnenHoe / A.B. Cmupses, A.B. ONEKTPOHHBIN
" [Mcaukun, JL.K. [Tankuna. — M.: U3narensctBo PITAY-MCXA, 2015 — pecypc
153 c.
Cadonos, A. @. Cucremsl 3emienenusi / Caponon A. . — Mockaa: .
OIIEKTPOHHBIN
3. [KomocC, 2006. — 447 c. (YueOHUKH U yueO. MOCOOHS TSl CTYJCHTOB pecype




6.1.2. JlonoiHuTE/ILHASI IUTEPATYPA

Ne /o ABTOp, Ha3BaHWE, MECTO W3IAaHUS, U311-BO, IO M3TAHHS, KOJUICCTBO CTPAHHI]

[TossixoBa, H.C. MaTemaTrnueckoe MoieIMpoBaHue U TulaHupoBanue skcnepumenTa / H.C.
[lonsikoBa, I'.C. lepsouna, X.P. ®enopuyk. — M.: U3n-Bo MI'TY um. H. O. baymana,
2010. — 33 c.

[1BanoB, B.J[. Omenka moyB: y4eOHOe mOcOOHWE IS CTYIEHTOB, OOYYArOIIMXCS TIO
ATPOHOMHYECKUM CIIELIMAIBHOCTAM / B.. HBanos,
E.B. Ky3nenosa. — Boponexx: @I'OY BIIO Boponexckuii AV, 2004. — 287 c.

Mszun, H. I'. Cuctema ynoOpenus: yueOHOE MOCOOUe AJis CTYACHTOB, 00ydJalomuxcs 1o
Harnpasienuio 110100 "Arpoxumus u arpomouBoBencaue” / H. I'. Msasun. — BopoHexk:
DI'OV BIIO Boponexckuii 'AY, 2009. — 350 c.

6.1.3. [lepuoanyeckue U3TaHUA
HepI/IOI[I/I‘-IGCKI/Ie NU31aHUs HpI/I I/I3y‘-ICHI/II/I JOUCLHUIIJINHBI HC HpeI[yCMOTpeHI)I.

6.1.4. MeToauuecKkue YKazaHus AJis Oﬁy‘lalOIIII/IXCH M0 OCBOCHHUIO JUCHUIIJIHHBI
MeTtoauueckue YKazaHuAa - JJI 06yqa101u14xc;1 II0 OCBOCHHIO AHMCLHMIIINHBI HC

IPEyCMOTPEHBI.

6.2. IlepedeHn pecypcosB HH(OPMANMOHHO-TEJIEKOMMYHHKALMOHH O ceTH

«uTepHeT» (1as1ee - ceTb «MHTEpPHET»), HEOOXOTUMBIX JIJIS1 OCBOECHH S I CIIUTITTHHbI

Ne i/ HazpaHue nHTepHET-pecypcea, aJipec U PeKUM JOCTyNa
1 Bukunenus —  cBoOoAHas  SHUUMKIoONenus.  [OnekTpoHHbI  pecypc].  URL:
" |https://ru.wikipedia.org/wiki (nata oopamenus: 20.08.2022).
2 Hayuynass  osnekTpoHHas ~ OubOnuoteka  «e-Library» [DneKTpoHHBI  pecypc].
" |URL.: https://elibrary.ru/ (nata obparenus: 20.06.2023).
3 [DnekTpoHHO-0MOMMoTeyHast cuctema «bubmuoPoccuka». [Dnextponssiii pecypc] URL:
" |nttp://www.bibliorossica.com/ (nara obparnienus: 20.06.2023).
MUHHCTEPCTBO CEIBCKOTO XO034iicTBA H  mpoaoBoiabcTBUs Jlyranckou HapoaHoi
4. [Pectiyonuku [Dnektponusiii pecypc]. URL:  https://mshiplnr.su/ (nara oOGpamenust:
20.06.2023).
6.3. Cpeacrsa odecnieyeHUs1 OCBOCHMS AU CHUILIHHBI
6.3.1. KomnbrorepHbie 00y4aromue 1 KOHTPOJIMPYOLHeE IPOrpaMMBbl
Ne | Bun yuebnoro | HaumeHnoBaHue mporpaMmmMHOro DymHKIs NPOTPAMMHOT0 00ecrieseH A
n/m 3aHATHUSA obecrieueHust MOJIETTHPY
KOHTPOJIb oOyyaromias
fo1as
1. | Ilpaktuueckue [Microsoft Office 2010 Std. + + +
STATISTICA 6
2. | Ilpaktuueckue [[Iporpamma st TECTOBOM + - +
olneHKH 3HaHu# ctyseHToB KTC-
3. JleknnonHuele, |(CucTeMa JUCTAHIIMOHHOIO + + +
npaktudeckue |00yuenus Moodle



https://ru.wikipedia.org/wiki
https://elibrary.ru/
http://www.bibliorossica.com/

6.3.2. Ayauo- U BH/1€0NO0CO

ous

Aynuo- 1 BUJeonocoOus He MpeayCMOTPEHBI.

6.3.3. KoMnbloTepHbIe Npe3eHTAINH YYeOHbIX KYPCOB
KommnbroTepHble Mpe3eHTaul Y4eOHbIX KYPCOB HE TPEIyCMOTPEHBI.

7. OnucaHue MaTepHaIbLHO-TeXHH4YECKOH 0a3bl, HeOOXOoaAMMON sl
OCyIIeCTBJIEHHsI 00pPa30BaTeJIbHOI0 MPoLecca Mo AMCHUIJINHE

HanmeHnoBanue
Ne | 00opymOoBaHHBIX Y4eOHBIX [lepeueHb OCHOBHOTO 000pY10BaHMs, IPUOOPOB U
n/m | kaOWHETOB, OOBEKTOB IS MaTepUasoB
MPOBEJICHUS 3aHSATUI
1. A-303 — yuebnas ayautopus (Ctenn — 1 wrt., cron — 12 wr., ctyn — 20 wr., mkad — 1 mrT..,
ISt MIPOBEICHUS [IEMOHCTPAIIMOHHBIE MaTEPUAIIBI, yIeOHO-METOINIECKIE
JICKIIMOHHBIX U [MaTepHabl
MPAKTUYECKUX 3aHATHI
2. |A-301 - xommbrOTepHBIHCTONBI — 12 mT., CTYNBS — 28 WIT., MapThl y4eOHbIE — 6 IIT.,
Kiacc, yueOHas ayauTtopusmkad — 1 mT., nepcoHanbHbIe KOMIBIOTEPHI — 12 mIT.
st MIPOBEICHUS]
MPAKTUYECKUX u

1abOpaTOPHBIX 3aHATUHN




8. MexkaucuunjinHAPpHbIe CBS3H

IIpoTokoa

COTJIACOBaHUS pabovel MpOrpaMMBbl € APYTUMH JUCHUTUIMHAMHE

HamMeHnoBanme JUCHHUIIIIMHEBI, C
KOTOpOﬁ IIPOBOJHIIOCH COI'JIaCOBAaHUEC

Kadenpa, ¢ koTopoit
MPOBOMIIOCH COTJIACOBAHUE

[Ipennoxenus 00
M3MCHEHHSIX B padoueii
nporpamme. 3aKiIroueHue 00
UTOTaX COTJIACOBAHHS

«IKOJIOTHYECKHE OCHOBBI

Kadenpa zemnenenus u

3eMIe[IeNHs», « ATIbTepHATUBHbIE 5KOJIOTHHU OKPY3KaIOIeil COIJIaCOBAHO
CHCTEMBI 3eMJIEIEITHS cpenbl
«BOoCIPOU3BOJICTBO MLIONOPOIHS
nousy», «[Ipor1os u
Kadenpa nouBoBenenus u
IPOrpPaMMHUPOBAHHE YPOKAEB denp I COITACOBANO

CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP»,
«lIporpeccuBHbIe MAlIMHBI U
TEXHOJIOTUH B MEJINOPALUN»

arpoXuMHM




Jluct uameHeHuit pabodeil mporpaMMbl

Mpniaoxenne 1

Homep
W3MEHEHUS

Howmep
IIPOTOKOJIA
3acenaHus

Kadenpsl U gata

CrpaHuusl c
U3MEHEHUAMHU

IIepeuenn

OTKOPPEKTUPOBAHHBIX

ITYHKTOB

[Moanuce
3aBEIyIOIIETO
kadenpou




Mpuioxenne 2

Jluct nepuoauvecKux MpoBepoK paboyeil mporpaMmMbl

JlOJDKHOCTHOE JIMIIO,
MIPOBOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTD B
KOPPEKTHUPOBKE

Ilepeuens yHKTOB, CTP.,
pa3ziesoB, TpeOyoImUX
WU3MEHEHU I




puioxenne 3
MMHUCTEPCTBO CEJILCKOI'O XO35IMCTBA POCCUNCKOM ®EJIEPAIINNA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE

YYPEXJIEHUE BBICIIETO OFPA30BAHUSA « IYTAHCKUN TOCYJIAPCTBEHHBIN
ATPAPHBIM YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OHJ OHEHOYHBIX CPEJACTB
1o AMCUUIUIMHE (MOyJH0) MaTeMaTHueckoe MOIEIMPOBAHUE U TPOCKTUPOBAHNE

Hanpasnenue noarorosku: 35.04.04 ArpoHomust

HaIpaBJIECHHOCTH (MPOUIL) ATPOTEXHOIOTUU

YpoBeHb npohecCHOHAIBLHOTO 00pa30BaHMs: MarkucTpaTypa

TIonx Havama moaroroBku: 2023

Jlyranck, 2023



1. IEPEYEHb KOMIIETEHIIUI, COOTHECEHHBIX C UHIUKATOPAMM JOCTUXXEHUA KOMIETEHIIUAM, C YKASAHUEM

3TAIIOB UX ®OPMUPOBAHMUS B ITIPOIIECCE OCBOEHMS OBPA30OBATEJIBHOM ITPOT'PAMMBI

Kon DopMyIHpPOBKA HNuaukatopsl Ortan (ypoBeHb) [Inanupyemblie HaumenoBanue HaumeHnoBaHue o11eHOYHOTO
KOHTPO- KOHTPOJINPYEMOH TOCTHKCHUS OCBOEHUS pe3ynbTaThl Moyied u (Wim) CpelncTBa
JTUPyeMOr KOMIICTCHIIUN KOMIICTCHITUN KOMIICTCHIIUN o0OydeHus pazzenos Texkymuit ITpomexyTouHas
KOMIIE- JIACUUTUTUHBI KOHTPOJIb aTTecTanus
TEHINH
YK-1 Criocoben YK-1.1. [TepBsrit aTam 3naTth: ipoOiiemMuyto | Pazgen 1. | Tectsr 3aver
OCYILIECTBIIATH AHanu3upyeTt (TIOpOTOBBIi CUTYAaIUIO Kak | MeTo0J0TuYeCcKH | 3aKphITOrO TUIIA
KPUTHYECKHAN MPOOJIEMHYTO YPOBEHB) CUCTEMY, BBISIBIISIA €€ | € U TEOPETHUECKUE
aHaIn3 CUTYAINIO KaK COCTaBJISIONINE 1 | OCHOBBI
HpO6JICMHI>IX CHUCTEMY, CBiA3UM MEXKAY HUMH, | MOACIUPOBAHUA U
CUTyalMi Ha BBISIBIISS €€ OIIpelENIsist BOIPOCHL | IPOEKTUPOBAHUSA.
OCHOBE COCTABJISIIOIITHE U (3amaum), Pazgen 2.
CHUCTEMHOTO CBSI3H MEXITY IO ITISKAIIHe MonenupoBanmue
noaxonaa, HYMU, JanpHenen IIOOPOAUS
BEIpa0aThIBATh oTIpeaensis paspaboTke. TTOYBHI.
CTPATETHUIO BOIIPOCHI Paznen 3.
JEeHCTBAN (3amaun), IIpoexTupoBanue
MoisIesKaIme 3JIEMEHTOB
nabHEeHIen CHUCTEMBI
pa3paboTke 3eMJICICITHSL.
Paznen 4,
MopenupoBanue
arpodKOCUCTEM.
Bropoii atan YmeTn: Paznen 1. | Tector 3auer
(TpoBUHYTHIHN aHAJIN3UPOBATH MeToa0ia0THYeCKH | OTKPBITOrO THIIA
YPOBEHB) IPOOJIEMHYFO € W TeopeTHUYecKue | (BOMPOCHI AJIs
CUTYAITHIO KaK | OCHOBBI ompoca)
CUCTEMY, BBIABJIAA | MOACITIUPOBAHUA U

€e COCTABIAIOIINE U
CBSI3U MKy HUMH,
OIpeJiesisisi BOIPOCHI
(3amaunm),
MOJIeXKAIIHEC

MPOCKTUPOBAHMUSL.
Pazgen 2.
MoaenupoBaHue
IJI0I0POIUS
MOYBBIL.




Kon dopmynupoBKa WNupukatopsl Ortan (ypoBeHb) [Tnanupyemoie HaumenoBanue HaumenoBanue oLeHOYHOTO
KOHTPO- KOHTPOJINPYEMOH JIOCTHOKEHHMS OCBOEHUS pe3ynbTaThl Moyied u (Wim) CpencTBa
JTUPyeMOr KOMIIETEHIINH KOMIIETCHIINHT KOMITIETCHIIMH o0OydeHus pasnenoB Texymmii IIpomexyTounas
KOMIIE- JMCIUILTUHEL KOHTPOJIb aTTecTamus
TEHLIU
JalIbHEeHIIei Paznen 3.
paspaboTke. IIpoexTupoBanue
3JIEMCHTOB
CHCTEMBI
3eMJIEIENHS.
Paznen 4.
MogenupoBanue
arpo3KOCUCTEM.
Tpetuii sTan Baaaern: HaBeIikamu | Pa3gen 1. | [IpakTrueckue 3auer
(BBICOKUI aHanu3a MeTtononoruuecku | 3agaHust
YPOBEHB) IPOOIIEMHOM € W TEOpPETHUYECKUE
CUTyaIluu KaK | OCHOBBI
CHUCTEMBI, BBISIBJISISL | MOJCTUPOBAHUS H
€€ COCTAaBIISIONINE U | TPOCKTHPOBAHMS.
CBSI3U MEXAy Humu, | Paznen 2.
ompenenssi BOIpock | MonennpoBaHue
(3amaum), TIJI0TOPOIHS
o IJIeKaIie MOYBEI.
JanbHENIIeH Pazgen 3.
paspaboTke. [IpoexTrpoBanue
3JIEMEHTOB
CHCTEMBI
3eMJIE 1M,
Pazgen 4.
MopenupoBanue
arpoO’KOCUCTEM.
IK-2 Cnocoben K -2.2. [TepBsrii aTam 3HaTh: Paznen 1. | Tectnl 3auer
pa3pabaTsiBaTh OcyecTBisier (TIOpOTOBHIi COBPEMEHHBIE MeToaoa0THYECKH | 3aKPBITOrO TUIA
METOIUKH, aHau3 YPOBEHB) METOMBI € U TeopeTHYECKue
OCYIIECTBUTH pe3yIbTaTOB MaTeMaTU4YeCKOM OCHOBBI
OpraHu3alHNIo, SKCIEPUMEHTA, CTATUCTHKHU JUIS | MOJICJIMPOBAHUS U
MPOBEACHUE U HCIIOJB3YET MOCTPOEHUS MPOCKTUPOBAHUSI.




Kon dopmynupoBKa WNuaukaTopsl Oran (ypoBeHb) [Tnanupyemsbie HaumenoBanue HanmMeHnoBaHue o11eHOYHOTO
KOHTPO- KOHTPOJINPYEMOH TOCTHKCHUS OCBOEHUS pe3ynbTaThl Moyied u (Wim) CpelncTBa
JTUPyeMOr KOMIICTCHIIUN KOMIICTCHITUN KOMIIETCHIIUU o0OydeHus pazzenos Texymmii IIpomexyTounas
KOMIIE- JIACUUTUTUHBI KOHTPOJIb aTTecTanus
TEHINH
aHalu3 METOIbI MoJiened pa3nuuHbix | Paznmen 2.
Pe3yJIBTaTOB MaTeMaTHYECKOM TEXHOJIOT U MonenupoBanue
AKCIIEPUMECHTOB CTaTHCTUKH BO3/ICIIBIBAHUS IJI0JJOPOTUS
(TIoMeBBIX 00paboTKH KyJIbTYp, CHCTEMBI | TIOYBBI
OTIBITOB), CITOCOOCH | TaHHBIX C 3amuTHl  pacTeHui, | Pazmen 3.
MTPOBECTH MIPUMEHEHUEM copra. IIpoexTupoBanue
MTOATOTOBKY KOMITEIOTEPHOTO 3JIEMEHTOB
Hay4JHO- MIPOTPaMMHOTO CUCTEMBI
TEXHUYECKOTO o0ecrnieueHus 3eMJIeAeTusl.
oTueTa 0 Paznen 4,
11e1ecCo00Pa3HOCTH MonenupoBanmne
BHEJIPCHUS B arpo’KOCUCTEM.
IIPOU3BOJICTBO Bropoii aran Ymers: nocrpouts | Pasnen 1. | Tector 3auer
HayYHBIX (TpoBUHYTHIH MOJIETT Pa3NUYHBIX | METOJOIOTHYeCKH | OTKPBITOTO THMA
WCCIIeIOBaHUN YPOBEHB) TEXHOJOTHI € W TeopeTHueckue | (BOMPOCHI AJIs
BO3JICTILIBAHUS OCHOBBI ompoca)
KYJbTYpP, CUCTEMBI | MOJCIMPOBAHUA U
3alUTHl  PACTEHHH, | IPOSKTUPOBAHUS.
copra c | Pazmen 2.
NIPUMEHEHNEM MoaenupoBaHue
KOMITEIOTEPHOTO IJI0JIOPOTHS
MIPOTPaMMHOTO TTOYBHI.
oOecrnieueHusl. Paznen 3.
[IpoektupoBanue
3JIEMEHTOB
CHUCTEMBI
3eMIIeAeTHsI.
Paznen 4.
MoaenupoBaHue

AI'PO3KOCUCTEM.




Kon
KOHTpO-
JIUpyeMoun
KoMIIe-
TEHLIUU

DopMyIHpOBKa
KOHTPOJUPYEMOMH
KOMIIETEHLIUU

MNHpukatopsl
JOCTHXKCHHSA
KOMIIETEHIIUH

Ortan (ypoBeHb) [Tnanupyemoie HaumenoBanue HanmMeHnoBaHue o11eHOYHOTO
OCBOCHHS pe3ynbTaThl Moyied u (Wim) CpencTBa
KOMIIETEHLINU o0OydeHus pasznenos Texymuit IIpomexyTounas
JIACUUTUTUHBI KOHTPOJIIb aTTecTanus
Tpetuit sTan Baaners: Paznen 1. | IIpakTuueckue 3aver
(BBICOKUIT COBPEMEHHBIMU Metoaonoruyecku | 3aJaHus
YPOBEHB) MPOTrpaMMHBIMHU € U TEOpETHUYECKHUE
MaKeTaMu OCHOBBI
MIPOBEICHUS MOJIETTUPOBAHUS U
MOACINpPOBaHuA, IMPOCKTHUPOBAHUA.
MAaTEeMaTHYECKHUX Paznen 2.
pacyeToB MogenupoBanue
CTaTUCTUYIECKOTO TUTOAOPOIHS
aHaJIn3a ITIOYBHI.
nH(pOpMAaIUH. Paznen 3.
IIpoexTupoBanue
3JIEMEHTOB
CUCTEMBI
3eMIIeIeTIHSL.
Paznen 4,
MogenupoBanue

ArpO3KOCUCTEM.




2. OIIMCAHUE MMOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUS HA
PA3/IMYHBIX OTAITAX UX ®OPMHUPOBAHUS, OIIMCAHUE HIKAJI ONEHUBAHUA

TACTUILIAHEL. 11
pelieHus npeagaraeTcs
pemmTh

KOHKpETHOE 3aJJaHue
(curyanuio) 6e3
[IPUMEHEHHUS
MaTeMaTHYECKUX
pacyerTos.

anmaparoMm, BjaJICHHE METOAaMU
U METOOAUKAMHU OUCHUIIIUHBI.
IToka3aHbl CIOCOOHOCTH
CaMOCTOSTEILHOTO MBIIIIJICHUS,
TBOPYECKOI aKTUBHOCTH.
3ajaHye BBIITOIHEHO B [IOJHOM
o0ObeMe.

Ne | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oueHuBaHus [xana
m/ | BaHHe XapaKTepUCTHKA ne OIICHUBAHUSA
| OIICHOYHO | OIIGHOYHOTO CpPEeACTBa OIICHOYHOTO
TO cpencrea B
cpencTBa dbonme
1. Tect Cucrema TecToBrie B Ttecte Brimomaeno 90-100% OreHka
CTaHIAPTU3UPOBAHHBIX | 3aJaHUS 3aJaHu’ «Omauunoy (5)
3aJ]aHHM, IMO3BOJIAIONIAS B Tecre BeImoOmHEeHO Ooisiee 75- | Onenka
HU3MEPUTH YPOBEHb 89% 3ananuit «Xopowoy (4)
3HAHUMH. B tecte BemonaeHo 60-74% | Ouenka
3aJJaHui «Yooenemsopu
menvro» (3)
B Ttecte BhmonHeHo MmeHee 60% | Ouenka
3aJaHui «Heyodosenemesop
umenvro» (2)
Bonemag gacte onpenenenuil He | OneHka
TIpeCTaBJICHA, mubo | «Heydosremeop
TpecTaBICHA c rpyObIMH | umenvHo» (2)
OIINOKAMH.
2. | Ompoc dopma paboTHI, Bomnpocs! k [IponeMoHCTpUPOBAHBI Ouenka
KOTOpast MO3BOJISIECT ormpocy TpeIoiaracMbIe otBeThl;, | «Omauunoy (5)
OIICHUTH KPYT030D, TIPaBUIIBHO HCTIOB30BaH
YMCHHE JIOTHIECKU anroput™M 000CHOBAaHHUH BO BpeMs
MTOCTPOHUTH OTBET, paccyxIeHuil;  ecTb  JIOTHKa
YMEHHUE paccyxaeHuil.
MPOJIEMOHCTPUPOBATH ITpogeMOHCTpUPOBAHBI OreHka
MOHOJIOTUYECKYIO PEYb MpearnoyiaraeMble OTBETHI, €CTh | «Xopouio» (4)
U MHBIC JIOTHKA PacCyKACHH, HO HETOYHO
KOMMYHHUKATHBHBIC HCIIOJIb30BaH AITOPUTM
HaBbIKU. Y CTHBIN onpoc o6ocHOBaHMIA BO BpeMsi
o0namaeT OONBITIMHA paccy)XKIeHHHd W HE BCE OTBETHI
BO3MOKHOCTSIMH TIOJTHEIE.
BOCIIUTaTEIILHOTO [IpogeMoHCTpHUPOBAHBI Onenka
BO3ICHCTBUS, CO3/1aBast mpeJroiaraeMele  OTBETHI, HO | «Yoosremsopu
YCIIOBHS 1JIst HETPaBUWIEHO UCTIONB30BaH | menvHo» (3)
He(hOpMaITLHOTO anroput™M 000CHOBAaHUH BO BpeMs
0OIIeHHSI. paccyxIeHui; OTCYTCTBYET
JIOTMKa pacCyXIeHHI; OTBEThI HE
TIOJIHBIE.
OTBeTHI HE NPEJICTABICHBI. OreHka
«Heyoosnemeop
umenvro» (2)
3. | Ilpakrnu | HanpasneHo Ha IIpaktnueck | IIponeMoHCTpUPOBaHO OreHka
ecKue OBJIAJCHHE METONAMH U | W€ 3aJaHus CBOOOIHOE BIIaJICHUE «Omauuno» (5)
3alaHusl | METOJIMKAMU M3y4aeMOi po¢heCCHOHATBHO-TIOHSTHIHHBIM

[IpogeMOHCTPUPOBAHO BIIAJICHUC
po¢eCCHOHATBHO-TIOHSTHHHBIM

armapaTOM, HpI/I HpI/IMeHeHI/II/I
METOAO0B U MECTOOUK AUCIUITJINHBI
HC3HAYUTCIbHBIC HCTOYHOCTH,
IMOKa3aHbI CIIOCOOHOCTH
CaMOCTOSITEILHOTO  MBIIUICHHS,

Onenka
«Xopowo» (4)




Ne | Haumeno | Kpartkas IIpencraBnen | Kpurepuu onenuBanus IMkana

1/ | BaHMe XapaKTepUCTHKA ue OLICHUBAHUS

I OLIEHOYHO | OIIEHOYHOTO CpeACTBa OLIEHOYHOT O

ro cpeactsa B
cpeacTBa donme

TBOPYECKOI aKTUBHOCTH. 3aaHUE
BBITIOJTHEHO B TIOJIHOM 00BEMeE, HO
C HEKOTOPBIMH HETOYHOCTSIMH.
IIponemoncTpupoBaHo BiaaeHue | OueHka
npodeccCHOHANBHO-TIOHATUHHBIM | «Yooeremseopu
anmaparoM Ha HHU3KOM YpOBHE; | meavHo» (3)
JIONYCKArOTCsl ~ OMIMOKM  TpHU
MPUMEHEHUH METOJIOB U METOIMK
JCIIUTIINHBL 3ananue
BBITIOJTHEHO HE MOJHOCTEIO.
He npoaeMoHcTpupoBaHo | OreHka
BIIaJICHNC npodeccHoHaNbHO- | «Heydosiemeop
MOHATHHHBIM amnmapaToM, | umensro» (2)
MeTOoAaMuU u METOIUKaMHU
IUCIUIIIINHEL. 3amanne HE
BBINOJIHEHO.

4.1 | 3auer 3aueT BHICTABJISIETCS B Bompocs! k ITokazano 3HaHUE TEOpUH | «3a4TEHO»

pe3yabpTaTe MOABEACHUSA | 3a4eTy BOTIpOCa, OHATUHHOTO aImnapara;

HUTOTOB TEKYIIETO
KOHTpOJIs. 3a4eT B
(hopme UTOroBOro
KOHTPOJISI TPOBOAUTCS
JUTSL 00y YarOLIHXCS,
KOTOpPBIE HE CIIPABUIIUCH
C 4acThIO 3aaHui
TEKYIIEro KOHTPOJIS.

YMCHHUE COACPKATECIIbHO HU3J1araTb

CyTh BOTIPOCA; BIIaJICHHE
HaBBIKAMH  apTyMCHTAlliH |
aHaau3a (hakToB, SIBJICHUI,

MPOLIECCOB B HX B3aMMOCBS3H.
BrictaBnsercs oOyuaromemycs,
KOTOpBIA ocBoun He MeHee 60%

MPOrPaMMHOTO Marepuana
IOUCIUIIIAHEL.

3HaHue mMOHATHIHOTO ammapara, | «He 3aureno»
TEOpHUH BOTIPOCA, HE
MIPOJEMOHCTPUPOBAHO;  yMEHHE
aHAJIU3UPOBATh y4eOHBIH

MaTepHan HE

MIPOEMOHCTPUPOBAHO; BIAJICHUC
AHAIMTHYECKUM crocooom
W3JI0KEHUST BOIPOCA W BIIAJICHUC
HaBBIKAMH  apryMEHTAallUd  He
MIPOAEMOHCTPUPOBAHO.
OOyuaromuiicss OCBOMJI MCHee
60% mnporpaMMHOr0 Marepuaa
JIMCIUTUIMHEI.

B tecte BhImosnHeHo Menee 60%
3aJaHuN

«He 3auteno»




3. THIOBBIE KOHTPOJILHBIE 3ATAHUSI UJIA UHBIE MATEPHAJIDI,
HEOBXOJUMBIE /1S ONEHKHU 3HAHWUI, YMEHWIA, HABBIKOB M (MJIN) OMBITA
JESITEJIbLHOCTH, XAPAKTEPU3YIOIUX STAIIBI ®OPMUPOBAHUS
KOMIIETEHIUI B IPOLIECCE OCBOEHUSI OBPA30OBATEJILHOI IPOT'PAMMBI

OuneHo4HBbIE CpeCcTBa ISl IPOBeIeHUs TEKYIero KOHTPOJIA
Texyuuii KOHTPOJIb OCYLIECTBIISIETCS MPenoJaBaTeaeM AUCUUIUIMHBI IPU IPOBEICHUH 3aHATHHI
B (hopMe TECTOBBIX 33/IaHUH, YCTHOTO OMPOCca M MPAKTHYECKUX 3aTaHUH.

YK - 1. CnocoGeH ocymecTBJIsITh KPUTHYECKUH aHAJM3 NMPOOJEMHBIX CHTYyallMii HA OCHOBeE
CHCTEMHOI0 MOX0/1a, BIPA0ATHIBATH CTPATETUIO /IeiiCTBHIA.

YK - 1.1. 3HaeT cCHCTEeMHBIii MOAX0J M CHCTEMHbIIi AHAJIN3, KaK ME€TOJA0J/JIOTHI0 U ME€TOA HAYYHOT0
IO3HAHUHA.

IlepBbIii 3Tam (NMOPOroBOii YpPOBEeHb) — MOKa3bIBaeT C(POPMHMPOBAHHOCTH MOKA3aTeJs
KOMIIETEHIIUH <«3HATH»: NMPOOJEMHYI0 CUTYallMI0 KAaK CHCTEMY, BBISIBJISAS €€ COCTABJISAIOIINE U
CBSI3H MEKIy HUMHU, ONPeesisis BONPOCHI (3a1a4n), MOJIe;Kalue JajJdbHele pa3padoTke.

TecToBbI€ 3aJaHUS 3aKPBITOI0 THIIA
1. Mogesb, npeacTaBJAAONIAA c000ii 00beKT, KOTOPBIi BedeT cedsl Kak peajibHbIi
00bEKT, HO He BBITJISIIUT KaK TAKOBOIA... (BbIOEpUTE OJIMH BapHAHT OTBETA)
a) MaTeMaTH4eCcKas MOJCIb
0) pusnueckas Moeb
B) aHAJIOrOBasi MOJIENb
r) pusuko-mareMaTH4ecKasi MOAEIb

2. MarteMaTH4ecKoe MOJeJHPOBaHMe... (BbIOEpUTE OMH BapUaHT OTBETA)
a) ITO TMPOLECC CO3JaHUS MAaTEeMaTHYECKOH CTPYKTYPBHI, KOTOpas ONHCBHIBAET CHUCTEMY WIIH
SIBJICHHE
0) 3TO mpolecc co3AaHUA aOCTPAKTHONM MaTeMaTU4YeCKOW CTPYKTYpbl, KOTOpas OINHUCHIBAET
peasbHyI0 CUCTEMY WM SIBJICHUE
B) 3TO MpoOIlecC CO3aHus a0CTPaKTHON MaTEMAaTUYECKON CTPYKTYpPBI
T') 3TO TMPOIIECC CO3TAHUS CTPYKTYPBI, KOTOPAsi OIIMCHIBAET CHCTEMY WIIN SIBJICHHE

3. MaremaTuyeckasi MOJieJIb He 3aABHCHUT OT... (BEIOCpUTE OJTMH BapUaHT OTBETA)
a) CPeNCTB (S3bIKA) ONMUCAHUS CUCTEMBI
0) METOZIOB U3YUECHHS] CUCTEMBI
B) 0003HAYCHUIA
T') COKpaIleHnun

4. JIrob6ast MaTemaTH4ecKasi MoJieJIb J0JIKHA (B paMKaxX paccMaTpUBaeMbIX I'MIOTe3
MO/IeJIUPOBaHUs1) OBITH A0COTIOTHO. .. (BEIOCpUTE OJTUH BapUAHT OTBETA)
a) uaeaTbHON
0) TOYHOM
B) aJIeKBaTHOU
T) peabHOI

5. MarepunanbHbIii WJIH MBICIEHHO NPEACTABIAEMbIH 00bEKT, KOTOPBIA B mpolecce
HCCJIEI0BAHMSA 3aMellaeT O00beKT-OPUIMHAJ TAaK, YTO ero HeNmoCpeJACTBEHHOEe HM3Yy4YeHue Jaer
HOBBbIE 3HAHUS 00 00beKTe-OpuIruHaJe... (BbIOepuTe O/1IMH BapUaHT OTBETA)

a) MoJIehb



0) aOcTpakuus
B) aHAJIOTUs
T') acCoIaIus

Kiroun
1. a
2. 0
3. B
4, B
5. a

6. Hpoqumaﬁme meKcm u ycmanosume coomeemcmeue

BoiBoabI (cyme}mﬂ, 3aKJ’IIO‘leH]/I$l) 0 3BHAYMMOCTH-HEC3HAYHUMOCTH pa3.1m'm17'1 MEXKIY
MNEePEMCHHBIMUA B HCCICI0BAHUAX OIPEACICHHBIM 06p330M CBA3aHbI C BEPOATHOCTHIO OIIMOKH.
CooTHecuTe YKa3aHHbIC BEPOATHOCTHU OIIHOKH CO 3HAYMMOCTBIO.

BeposiTHOCTh OUOKHU 3HAYUMOCTh
1. p>0,05 a) MakcuMaapHO 3HaYUMast
2. 0,01<p<0,05 0) Ouenb 3HAUUMAs
3. 0,001<p<0,01 B) 3HaunMas
4. p<0,001 r) He 3naunmas
1) CBepx3HaunMas

3anummure B Ta0JIMIYy BEIOpaHHBIE OYKBHI I10JI COOTBETCTBYIOIIMME HU(paMu

1 2 3 4
r B 0 a
Bropoii 3Tranm (NPOABMHYTHI YpPOBeHb) — MOKa3bIBaeT C(POPMHUPOBAHHOCTL IOKA3ATEJsI

KOMIIETEHIIUH «YMeTb»: AHAJIM3UPOBATH NMPOOJEMHYI0 CUTYAIUI0 KAK CHCTEMY, BBISIBJISAS ee
COCTABJISIIOLIME M CBSI3M MEK/Iy HUMHU, ONpe/ieisisi BONPOCHI (3aa4u), MoJIe:KalIne JajabHeie
pa3padoTke.

3agaHus 3aKpBITOr0 THIA (BONPOCHI AJIsl OIIPOCa):
1. B 3aBHCHMOCTH OT BpPEMEHHU WJIM NIEpHOJa MOAETUPOBAHUS Pa3INYalOT MOJIETH. ..
2. Kakoif u3 CTpyKTYpHBIX 3JIEMEHTOB BKJIIOUYAeT B ce0s poliecc MOAETUPOBaHU?
3. Ilepeuncnure MaTeMaTHYeCKHE MOJIENIA B arpOHOMUH.
4. Mopnens m1onopoaus no4s — 3To?
5. HazoBuTe npuHIUIIBI MOETUPOBAHUS?

Kimroun
1. B 3aBucumoctH OT BpeMEHH WM TMEpUOAa MOJACIUPOBAHUS Pa3IUYAIOT
JIOJITOCPOYHBIC, CPETHECPOYHBIC U KPATKOCPOUHBIE MOJICIIH.
2. [Tportecc MoJieIMpPOBaHMsI BKIIOYAET B Ce0SI MOJIEIIb.

3. MareMaTnyecknue MOJEIN B arpOHOMHH. MOJEIUPOBAHUE DJIEMEHTOB CHCTEMBI
3eMIIeeNvsl, MOJEIUPOBAHKE TJI0JOPOIMS TTOYB, MOJEIUPOBAHUE CEBOOOOPOTOB,
MOJICIMPOBAHNE TTOCEBOB KYJIBTYP, MOACIUPOBAHNE CUCTEMBI YIOOPEHUH.

4. Mopnens nno10poans MOYB 3TO — ONTUMAIbHOE COYETaHNUE CBOMCTB, ITPOLIECCOB U
PEKMMOB TOYB JJIs TOJYYEHHS] MaKCHUMajJbHO SKOHOMHUYECKH OIpPaBJaHHOIO
ypoxasl.

S. [TpyHIMIIBI  MOAENUPOBAHUSA: yIpolleHHMe | abcrpakuus, (opmanuzauus,

BaJIuganusga u BepI/I(I)I/IKaLII/I}I, HUTCPATHBHOCTL.




Tpetuii 3Ttan (BLICOKUI YPOBEHb) — IOKA3bIBAaeT C(POPMUPOBAHHOCTH MOKA3aTe/ sl KOMIIETEHIMH
«BJIA/IEThb»: HABBIKAMHM AaHAJIM3a TMPOOJEeMHOH CHUTyallMH KaK CHCTeMbl, BbISIBJISAS ee
COCTABJISIIOLIME W CBSA3M MKy HUMM, OIpeiesisisi BONPOCHI (3a1a4u), MOAJIeKalue AajdbHelei
paspaboTke.

IIpakTuyeckue 3a1aHus:
1. PaspabGotath MOAEIb 3aBHCUMOCTH YpPOKAaHHOCTH O3MMOM IIIIEHUIIBI OT ITOKa3aTeseu
MIOYBEHHOTO IJIOZ0POAMS. Y poxkKaiHOCTS, 1/ra — 21,3. Coneprkanue noasmxHoro ¢pochopa, MI/Kr
nmouBsl — 170.
2. BriGopka conepxut crnenyromue BapuanTel: 3, 4, 5, 6. Vkaxure 00beM BHIOOPKH, JIUMHUTHI U
pa3Max U3MEHYHUBOCTH.
3. Pa3paborare MoOzeIb 3aBUCHUMOCTH YpPOKAWHOCTH O3UMOW IIIIEHUIBI OT TOKa3aTeyen
MMOYBEHHOTO TUIOAOPOAMSL. Y POXKAWHOCTS, 1/Ta — 37,7. Conepikanue moaBMxKHOTO Gocdopa, Mr/Kr
mouBsl — 302.
4. KoaddunmeHT Koppensuu yposkaiHOCTH 03MMOM MIIEHHUIIBI ¢ CPETHET00BOM TeMIiepaTypoi
aTMocdepHoro Bo3myxa paser I' = 0,8. UeMy paBeH K03 (UIIMEHT TeTepPMHUHALIAN ?
5. IlepBas BbIOOpKa COAEPKHUT clenyromue Bapuantel: 2, 3, 4. Bropas BbIOOpKa COIAEPKUT

BapuaHTHI: 5, 6, 7. Y Kakoi BBIOOPKH OTHOCUTEIBHBIN IMOKa3aTeIh HU3MEHUUBOCTH OOJIbIIE?

Kunroun

1. 1. OnpenensieM Maccy MaxoTHOTO CJIOS TMOYBBI Ha TUTOIa K B 1 rektap: m = S*h*r, m =
0,22 *10000*1,25 = 2750 T/ra.
2. OmnpepensieM 3arac MOJBUXKHBIX coequHeHnH Gochopa B maXxoTHOM cioe: | KT mOYBBI
coaepxut 170 mr P20s; 2750000 kr 2 — 2/ X mr P2Os; X =2750000*170: 1 = 467 500
000 mr uau 467,5 xr/ra;
3. PacTenus 03uMO# NIIICHUIIBI YCBAaUBAIOT U3 MTOYBHI TOJIBKO YaCTh YCIOBHO JIOCTYITHBIX
anemeHToB nutanus: P2Os= 467,5*5:100 = 23,4 xr. Takum oOpa3om, o3umasi MIICHUIIA
MOKET CPOPMUPOBATH Yporkail OCHOBHOU npoaykuuu 21,3 1/ra npu conepkannu P20s =
23,4 xr.
Coxpawennulii sapuanm omeema:
Macca maxoTHoro cios mousbl Ha 1 rekrape paBHa 2750 T/ra, 3amac MOABM)KHBIX
coequHeHni (ocdhopa B maxoTHOM cioe paBeH 467,5 kr/ra. Takum obpa3zom, o3umast
MIIEHUIIa MOXEeT c(opMHpoOBaTh Yypoxail OcHOBHOM mnpoaykuumu 21,3 1m/ra npu
conepxanuu P20s = 23,4 kr.

2. | Ins yka3aHHOH BBIOOpKM 00BEM BBIOOPKH N=4; JIUMUTH — MUHHMAaJIbHOE 3HAUYCHUE
Xmin=3,0; MakcuMaJIbHOE 3HaUeHHE Xmax=6,0; Pasmax nzmenunsoctu R=3,0.

3. | 1. OnpenensieM MaccCy MaxoTHOTO CJIOSI MIOYBHI Ha mutomiaau B 1 rexrap: m = S*h*r, m =

0,22 *10000*1,25 = 2750 T/ra.

2. OmnpezensieM 3arac MOJBUXKHBIX coequHeHUH Gochopa B maXxOTHOM cioe: 1 KT MOYBBI
cogepxut 302 mr P20s; 2750000 kr 2 —2/ X mr P20s; X =2750000*302: 1 = 830500000
mr uau 830,5 kr/ra;

3. Pactenust 03uMOil MIIEHUIIBI YCBAUBAIOT U3 MOYBBI TOJIBKO YaCTh YCIOBHO JOCTYITHBIX
anemeHnToB mutanus: P2Os= 830,5*5:100 = 41,5 xr. Takum oOpa3om, o3uMasi MIIICHUIIA
MOKET C(pOPMUPOBATH YpoKait oCHOBHOU mpoaykuuu 37,7 1/ra npu conepkanuu P2Os =
41,5 xr.

CokpawenHulli sapuanm omeema:

Macca naxoTHoro cijosi mouyBel Ha 1 rekrape paBHa 2750 T/ra, 3amac MOJBHIKHBIX
coenuaeHnii Gocdopa B maxotHom cioe paBeH 830,5 kr/ra. Takum oOpazom, o3umast
NIIEHUI]a MOXeT CQOpMHPOBATH Yypokaih OCHOBHOW mpoxykuuu 37,7 1/ra mnpu
conepxanuu P>Os =415 kr.




4. | Ilpu NTMHEWHOM CBSI3U YPOXKANHOCTH O3UMOM MILIEHHULIBI C CPETHET0/I0BOM TeMIIEpaTypoit
aTMOC(epHOro Bo3ayxa KO3 (HUIIMEHT JeTepMUHAIIMH MIPEICTABIIsET COO0M rxi, —0.82=
=0,8%=

0,64.

5. | OTHOCHUTENBHBIM IOKa3aTeJIeM M3MEHYMBOCTH SIBIISCTCS KOI(P(OUIMEHT BapUaliH

Cv = 2 .100 (%),
X

rae CVv — koaduiMeHT Bapuaiuu, S — JUCIepcus,
X — cpeHee apu(METHIeCKOe 3HAUCHNE.
2
Jucnepcus S° = Z:()(i—_)(),
n-1

re N — 00beM BBIOOPKHU.
O6bem mepBoii u BTOpoil BbIOOpKH N=3. CpemHee mepBOi BBHIOOPKH X =3,0; cpenHee
BTOPOH BBIOOPKH X =6,0.
Jlucnepcus nepBoii BEIOOPKHU S°=1; aucrepcus BTOpoii BhIOOpKH S2=1.
Koaddunment Bapuanuu neproit Beioopku Cv=33%, BTopoii BiOopku Cv=17%.
WTak, OTHOCHTEIBHBIA MOKa3aTellb M3MEHYMBOCTH IEPBOM BHIOOPKH OOJbINE, YeM Yy
BTOPOIi.

CokpawenHulli 6apuanm omeema:

KoaddunmenT Bapuanuu nepsoii Beioopku Cv=33%, Bropoii Beioopku Cv=17%. Takum
00pa3oM, OTHOCHUTENIbHBIN TOKa3aTe)Ib K3MECHUYMBOCTH MIEPBOM BBIOOPKH OOJIBIIE, YeM y
BTOPOM.

IIK — 2. Cnoco6en pa3padaTbiBaTh METOAMKH, OCYIIIeCTBUTH OPraHU3alNI0, IPOBe/IeHNe U AHAJIN3
pe3yJabTaTOB JIKCHEPUMEHTOB (MOJE€BbIX OMNBITOB), CIOCO0EH MPOBECTH MOATOTOBKY HAYy4HO-
TEXHUYECKOIr0 0TYeTAa 0 1es1ec000PaA3HOCTH BHEAPEHHUS B IPOU3BOACTBO HAYYHBIX HCCJIeJ0OBAHMI.

K - 2.2. OcymectBisieT aHaIu3 Ppe3yJbTATOB OJKCIEPUMEHTA, WCHOJb3yeT MeTOAbI
MaTeMATHYEeCKOH CTATHCTHKHM 00Opa0OTKM [JaHHBIX C NPUMEHEHHEeM KOMIbIOTEPHOI0
NPOrPaMMHOIO0 o0ecredeHusl.

IlepBpIii 3Tanm (MOPOroBOM YPOBeHb) — MOKa3bIBaeT CHOPMHPOBAHHOCTD IOKA3aTeJsl
KOMIIETEHIIUH «3HATb»: COBPEMEHHbIE METOAbI MATEMATHYECKONH CTATUCTHKH JJIsl NOCTPOCHUA
MoeJIel Pa3sJIMYHbIX TEXHOJI0TH BO3/1e/IbIBAHUA KYJIbTYP, CHCTEMbI 321U THI PACTEHHUH, cOpTa.

TecToBbIC 3a7aHU 3aKPBITOT0 THIIA
1. KomnbloTepHasi MOIeb — 3TO... (BHIOEPUTE OJITMH BapUAHT OTBETA)
a) KOMIIbIOTEp + Mporpamma + TeXHOJIOTHsI MOJIEIMPOBAHUS (UX UCIIOJIB30BAHNU)
0) koMIbIOTEp + Mporpamma
B) KOMIIBIOTEDP + TEXHOJIOTHS MOJEINPOBAHUS (MX UCIIOJIB30BAHNUSA)
I') IporpaMMa + TEXHOJIOTHsI MOAETUPOBAaHUS (MX UCIIOJIBb30BaHNUs)

2. KoMnbOTepHBIH IKCIEPUMEHT — 3TO... (BBIOEPHUTE OJMH BapHAHT OTBETA)
a) KCIIEPUMEHT C IOMOIIbI0 KOMITBIOTEPA WA Ha KOMITBIOTEPE
0) moctpoenue Tabmui; B MS Office
B) 00pa0oTKa pe3yIbTaTOB BbIUMCICHUH Ha KOMIIBIOTEPE
r) noctpoenue rpaduxos B MS Office



3. MaremaTnueckasi MOjaeJIb — 3TO... (BEIOCPUTE OJIMH BapUAHT OTBETA)
a) MaTeMaTH4eCcKre 0003HAYCHM S, UCIIOJIb3yEeMbIC B IOCTAHOBKE 3a/1a4U
0) MaTeMaTHYeCKUE YPABHECHHS, OMMCHIBAIOIINE TUHAMUKY CHCTEMBI
B) MaT€MaTUYECKOE MPEICTABICHHUE CBSA3EH U OTHOIICHHUI UCCIIEyeMOU CUCTEMBbI
I') MATEMAaTHYECKUE METO/Ibl U3YUCHUS CUCTEMBI

4. MaremaTu4eckasi MOJeJb HCIOJb3YeTCsi B OCHOBHOM JUIfl... (BBHIOGpUTE OJMH BapUaHT
OTBETA)
a) BCEro MepeYrCICHHOTO BhIIIE
0) U3YYCHHSI CUCTEMBI
B) yIpaBIICHUSI CUCTEMOM
') IPUMEHECHHUSI CHCTEMBI

5. Ilpouecc MoeTMPOBAHUS BKIIOYAET B cedsl... (BEIOCPUTE OJMH BapUAHT OTBETA)
a) 00BEKT
0) Mozienh
B) aHAJIU3
I) Ipouecc

SNl Pl
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6. Hpouumaﬁme meKkcm u ycmanoseume coomeemcmeue

Hepetmc.ﬂem;l MATEMATUKO-CTATUCTUYICCKHUE MCETO/AbI, HauOoJiee YacTo NpUMEHSACMbIEC B
HCCIIe0BATEIbCKOM paﬁoTe B 00J1aCTH CeJILCKOI0 U jJieCHOro xo3siicrea. CooTHecuTe YKa3aHHbIC
METObI C X OIMPEACTCHUECM.

MeTtoabl Ornpenenenne

1. Koppensunonnslii aHainu3 | a) OIEHUBAET JIOJIO BIUSHUS HECKOJBKUX (DaKTOPOB Ha
00ITYI0 M3MEHUYHUBOCTh MPU3HAKA

2. JlucniepCMOHHBIN aHaIN3 0) U3y4aeT 3aBUCUMOCTh U3MEHEHUS OJTHOTO MTPU3HAKa OT
OJIHOBPEMEHHOI'0 U3MEHEHHUsI HECKOJIBKUX

3. Perpeccuonnslii ananmus B) HW3YyYaeT COMNPSHKEHHYI0 HM3MEHYUBOCTH JBYX WIIH
HECKOJIbKMX ITPU3HAKOB

4. MHOXeCTBEHHOI ) W3y4yaeT KakK W3MEHSETCs OJIMH TpPH3HAK TMpHU

pErpecCUOHHBIN aHAIN3 ONpe/IeIEHHOM U3MEHEHHUH IPYTOro
) W3ydaeT Kakas JOJs Bapuallid OJHOTO TpHU3HAKa
3aBUCHUT OT BapbUPOBAHUs JIPYroro npu3Haka

3anummre B Ta0JIUIly BEIOpaHHBIE OYKBBI 1101 COOTBETCTBYIOIUME LU paMu

1 2 3 4
B a r 0
Bropoii 3ranm (NPOABMHYTHINi YpPOBeHb) — MOKa3bIBaeT C(POPMHUPOBAHHOCTL IOKA3aTEJsI

KOMIIETCHIIU U ((yMeTb»: HOCTpOI/ITl) MOa€C/JIU pa3JII/[‘lelX TeXHOJIOFI/Iﬁ BO3€/JIbIBaAHUA Ky.]IbTyp,
CHCTEeMBbI 3alUThl PACTeHUiIl, COpPTAa ¢ NPUMEHEHHEM KOMIBITEPHOr0 NPOrPaMMHOIO
o0ecreyeHus.



3amaHus 3aKpPbITOro THIA (BOMPOCHI AJIsl ONIPOCa):
1. Marematudeckoe OMMCaHUe JUHAMHKY TOMYJISAIUNA OHOIOTHYECKUX BUIOB SBISETCS. . .
2. MaTtemaTtuyeckoe MOAEIMPOBAHUE — 3TO CPEACTBO JJIA. ..
3. [1o moBeaeHUIO MaTEMaTHIECKUX MOJICTICH 110 BPEMEHHU UX Pa3JIeNsIioT Ha. . .
4. Ha xakoi s3bIK JJOJKHA OBITh «IIepeBeieHay MpUKIIaHas 3a7a4a JJis €€ pelieHus ¢
ucnosp3oBaHueM OBM?
5. 3naky "?" B cxeme "HcClIeyeMblid PoIiece - ? - pe3yJIbTaT MaTeMaTHYE€CKOTO MOJISTUPOBAHMS "

COOTBETCTBYET
Knroun

1. Marematuueckoe OMUCaHUE JUHAMUKHA MOMYJSIIUA OWOJIOTUYECKUX BHIIOB
SBJIAETCS OMOJIOr0-MaTEMaTHUYECKON MOJIENbIO.

2. MareMatuueckoe MOJEIUPOBAaHUE — 3TO CPEICTBO I M3Y4YCHUS CBOMCTB
peasibHbIX 00BEKTOB B paMKaX IOCTAHOBJICHHOM 3a/1a4H.

3. [To moBeneHW0O MaTEeMaTHYECKUX MOJENIECH IO BpPEMEHM WX pa3JeiisiioT Ha
CTaTUYECKUE U AUHAMUYECKUE.

4, [Ipuknagnas 3amaya Ui €€ pelieHus ¢ ucroib3oBanneM DBM pomxkHa OBITh
«TepeBeieHay Ha (popMalibHbII MaTeMaTHUYECKHM A3BIK.

o. 3naky "?" B cxeme "HCCIIeIyeMbIil Tporecc - ? - pe3yibTaT MaTeMaTHYEeCKOTrO
MOJEJIMPOBaHUA" COOTBETCTBYET MATEMAaTHUECKasi MOJEIIb.

Tpetuii 3Tan (BLICOKHI YPOBEHb) — IOKA3bIBaET C(POPMUPOBAHHOCTD MOKA3aTesl KOMIIETCHUMH
«BJIAJIeTb»: COBPEMEHHBIMM TMPOrPaMMHBIMM TMAaKeTAMH TMPOBEIEeHUSI MOAeJUPOBAHUSA,
MAaTeMATHYeCKUX PACYeTOB M CTATUCTUYECKOI0 aHAJIU3a UH(OPMALIUH.

IIpakTHyeckue 3aJaHus:
1. PaspabGoraTh MOAETb 3aBHUCHUMOCTH YpOXXKaHMHOCTM O3MMOM MIIEHMUIBI OT IOKa3aTeneil
MMOYBEHHOTO IJI0J0pous. Y poxaitHOCTh, 1/ra — 21,3. Cozneprkanue noABMXHOTO (ocdopa, Mr/kr
nouBsl — 170.
2. Bribopka conepxur cneayromue Bapuanthl: 4, 5, 6. Vkaxkure 00beM BBIOOPKH, CpEIHEE
apu(pMeTHIECKOe 3HAUCHHUE, TUMUTHI U pa3MaxX W3MEHYHNBOCTH.
3. PazpaboraTh MoOJE€Nb 3aBHCUMOCTH YPOXKaWHHOCTM O3MMOM TMIIEHUIBI OT TOKa3aTenen
MOYBEHHOTO TUIOIOPOANs. Y pOKaiHOCTh, 1/ra — 37,7. ComeprkaHue MOABMKHOTO (ocdopa, MI/Kr
nouBsl — 302.
4. KoappuuueHT KOppemsiui ypoKaiHOCTH 03UMON MIIEHUIIBI ¢ CPEHET0/I0BOM TeMIepaTypoit
aTMocdepHoro Bo3ayxa paseH I' = 0,9. Uemy paBeH ko3 uiimeHT gerepMuHanum?
5. IlepBas BBIOOpKA COJNEPKHUT CJICAYIONINE BapwaHTh: 5, 6, 7. Bropas BBIOOpKAa COAECPKHUT
BapuaHThl: 8, 9, 10. V kakoil BBIOOPKHM OTHOCUTENBHBIH MOKa3aTeIh H3MEHYUBOCTH OO0JbIIe?

Kiroun

1. 1. OnpenensieM MacCy MaxOTHOTO CJIOS MOYBHI Ha mutomaau B 1 rekrap: m = S*h*r, m =
0,22 10000*1,25 = 2750 1/ra.

2. OmnpezensieM 3arac MOJBUXKHBIX coequHeHUH Gochopa B maXOTHOM cioe: 1 KT MOYBBI
cogepxut 170 mr P20s; 2750000 kr 2 — 2/ X mr P2Os; X =2750000*170: 1 = 467 500
000 mr uau 467,5 xr/ra;

3. Pactenust 03uMOil MIIEHUIIBI YCBAWBAIOT U3 MOYBBI TOJIBKO YaCTh YCIOBHO JOCTYITHBIX
aneMmeHTOB mutanus: P2Os= 467,5*5:100 = 23,4 xr. Takum oOpa3om, o3uMast MIICHUIIA
MOJKET cpOPMUPOBATh Ypokait ocHOBHOU mpoaykuuu 21,3 1/ra mpu coaepkanuu P2Os =
23,4 kr.

CokpawenHulil gapuanm omeema:




Macca maxoTHOro cios mouBbl Ha | rekrape paBHa 2750 T/ra, 3amac MOABMKHBIX
coenuaeHnil pocdopa B maxoTHOM ciioe paBeH 467,5 kr/ra. Takum oOpa3om, o3umasi
MIIEHUI]A MOXeT CQOpPMHPOBATH YpokKalk OCHOBHOW mpoxykuuu 21,3 m/ra npu
coaepxkanuu P,Os = 23,4 kr.

Jlnst ykazaHHOU BBIOOPKH 00BbeM BBIOOPKH N=3; cpeaHee apu(pMeTHieckoe 3HaYeHUue X
=5,0; ITUMHUTEI: MUHUMAJIBHOE 3HaUYeHUE Xmin=4,0; MakcUMaIbHOE 3HAYEHHE — Xmax=6,0;
Pasmax usmenuusoctu R=2,0.

1. OnpenensemM Maccy MaxoTHOTO CJI0s MOYBBI HA IUIOIAAM B 1 rekrap: m = S*h*r, m =
0,22 *10000*1,25 = 2750 T/ra.

2. OnpenensieM 3amnac MOJIBMKHBIX COSIMHEHUN Gocdopa B TaXOTHOM cioe: | Kr OYBBI
cogepxxut 302 mr P20s; 2750000 xr 2 —2/ X mr P20s; X =2750000*302: 1 = 830500000
mr wid 830,5 kr/ra;

3. PacTeHust 03UMOI MIIICHUIIBI YCBaWBAIOT M3 ITOYBHI TOJBKO YaCTh YCIOBHO JTOCTYITHBIX
anemenToB nutanus: P2Os= 830,5*5:100 = 41,5 kr. Takum oOpa3om, o3umasi MIICHUIIA
MOKeET C(OPMHUPOBATH YpOXKai OCHOBHOM Mpoaykiuu 37,7 1/ra npu copepkanuu P2Os =
41,5 xr.

Coxpawennulii apuanm omeema.:

Macca naxoTHOro cjosi mouBel Ha 1 rekrape paBHa 2750 T/ra, 3amac MOJBHKHBIX
coequHeHni (ochopa B maxotHoMm cioe paBeH 830,5 kr/ra. Takum obOpa3zom, o3umast
MIIeHUIIa MOXeT chopMHUpOBaTH ypoxkail OCHOBHOW mnponaykuuu 37,7 1/ra mpu
conepxanuu P2Os = 415 kr.

[Tpu nuHEHON CBSA3H YPOXKAMHOCTH 03UMOM MILIEHUIIBI C CPETHETOA0BOM TeMIIepaTypon

aTMoc(hepHOro Bo3ayxa K03 PUIIMEHT 1eTepMUHALIUU MIPEICTABISIET CO00i rxf/ ~0.92=
0,81.

OTHOCI/ITCJII)HBIM IIOKa3aTeJIeM HWU3MCHYHUBOCTHU ABJIISICTCSA KO3(1)(1)I/IIII/IGHT BapI/IaIII/II/I
S

Cv == -100 (%),
X

riae CVv — koapUIMeHT BapuaIuu, S — JUCIepcus,
X — cpenHee apupMeTHYecKoe 3HaueHHe.
v\2
(X —x)
Jlucnepcus s° = Z'—,
n-1
rjie N — 00beM BHIOOPKH.
O6wem mepBoil u BTOpoi BbIOOpKHM N=3. CpenHee mepBoi BBIOOPKH X =6,0; cpennee
BTOpO# BEIOOpKHK X =9,0.
Jlucniepcus TepBoit BHIGOpKM S?=1; nucrepcus BTOPoil BEIGOPKH S2=1.
Koadduument Bapuanuu nepoii Beidopku Cv=17%, Bropoii Beroopku Cv=11%.
WTak, OTHOCHUTENBHBIA IOKa3aTellb U3MEHYMBOCTH NEpPBOM BBIOOPKH OoJble, 4eM y
BTOPOH.

CokpawenHulli sapuanm omeema:

Koadduunent Bapuanmu nepsoit Beioopku Cv=17%, Bropoii Bei6opku Cv=11%. Takum
00pa3oM, OTHOCUTEINbHBINA MOKa3aTelb U3MEHYMBOCTH MEPBOM BBIOOPKU OOJIbIIE, YEM Y
BTOPOW.

OueHoYHbIE CPpeACTBA AJIs POBEJICHUA NIPOMEKYTOYHOM aTTeCTALMHU

IIpomesxyTouHast arTecTanys IPOBOJUTCS B BUJIE 3a4€Ta.




3adeT BBICTABIACTCS npenoaaBar€JicM B KOHILEC H3YYCHHA IOUCHUILNIMHBI IIO PE3yJibTaTaM

TCKYIICTO KOHTPOJIA.

Ecmu CTYACHT HE CIIpaBHJICA C YaCTbIO SaI[aHI/Iﬁ TEKYIIETO KOHTPOJIA, €EMY MNPEAOCTABIIACTCA

BO3MOYKHOCTh C/IaTh 3a4eT Ha UTOTOBOM KOHTPOJBLHOM MEPONPHUATHH B (hOpME OTBETOB Ha BOIPOCHI K
3a4eTy WM TECTOBBIX 3a/IaHUM K 3a4eTy.

© o N s~ WODNRE

el ol el
UM WNPRO

16.
17.
18.
19.
20.

Bomnpocs! 115 3a4era
[TonsiTHe 0 MOJIETTH ¥ MOJICTTUPOBAHHH.

[Tpumepsl MOETUPOBAHUS B arPOHOMUMU.

Knaccudukanus MaTeMaTHUECKUX MOJICIICH.

DOMITUPUYECKHUE U TEOPETHUECKUE MOJICITH, UX CYIIIHOCTh M IPUMEPHI.
OnTUMH3aMOHHBIE U UMUTAIIMOHHBIE MOJEIH, UX CYLTHOCTh U IPUMEPBHI.
CratucTuyeckue U AMHAMUYECKUE MOJIEIH, UX CYIIIHOCTD U IPUMEPHI.
JleTepMUHUCTHYECKHUE U CTOXACTUYECKUE, UX CYITHOCTb U IPUMEPBHI.
CaoiicTBa (QyHKIIMH) MOJICIH.

[TpuHIHITBI MOICTHPOBAHHUS.

. DTarbl MOAEITUPOBAHUS.

. Bunel mozeneit, HCIIOJIb3yeMbIX B arpPOHOMUU.

. CTaTuCTHYEeCKHE MOJICNI arpPOIKOCUCTEM.

. AuHamuueckue Mojenu GopMUpOBaHUS ypOxKasl.

. AHanM3 CBOMCTB MOYB KaK 00bEKTa MOJICTTUPOBAHUS UX IIOJTOPOIHS.

. 3aBUCHMOCTb YPOKasl CETbCKOXO03AMCTBEHHBIX KYJIbTYP OT CBOMCTB U NIOKAa3aTeel II0J0pOAUS

MOYB.

MopennpoBanue IIpyU INIAHUPOBAHUH YPOKAUHOCTH KYJIBTYP.
MOI[GJ'II/IpOBaHI/Ie U MOJCIN ONITUMH3AINHN CTPYKTYPhbI 3EMJICIIOJIL30BaHM .
OnTuMu3aIus MOIeNIeH MOCEBOB KYIbTYP ISl pa3IMYHbBIX YCIOBUN pernoHa.
Monens arpoduroneHosa.

Mogenu cuctemsl yI00peHHil.



4. METOAWYECKHUE MATEPHAJIbBI, ONPEJE/ITIOLUE ITPOUEAYPbl OUEHUBAHUSI
3HAHUU, YMEHUMHU, HABBIKOB U (MJIN) OIIBITA JEATEJBHOCTHU

Texkymuii KOHTPOJIb

TectupoBanue a1 MNPOBEACHUS TEKYLIETO KOHTPOJS IMPOBOJMUTCS C IMOMOIIBI CHCTEMBI
IMCTAaHIIMOHHOTO 00y4eHus: win KomibioTepHoil mporpammbl KTC-2,0. Ha TectupoBanue oTBOAMTCS
10 munyT. Kaxxapiii BapuaHT TeCTOBBIX 3ajaHuil BkitoyaeT 10 BompocoB. KoinuecTBO BO3MOKHBIX
BapUaHTOB OTBETOB — 4 win 5. CTyJeHTy HEOOXOMMO BBIOPATh OJIMH MPABUIIbHBINA OTBET. 3a KaXKIbIH
MpaBUJILHBIN OTBET Ha Bompoc npucBauBaercs 10 6amios. [kana nepeBoaa: 9-10 npaBHIIBHBIX OTBETOB
— OLIEHKA «OTIUYHO» (5), 7-8 IpaBUIBHBIX OTBETOB — OLIEHKA «XOPOIIO» (4), 6 MpaBUIbHBIX OTBETOB —
OLIEHKA «YyJIOBJIETBOPUTEIHHOY (3), 1-5 mpaBHIIbHBIX OTBETOB — OIICHKA «HE yJIOBIETBOPUTEIHHOY (2).

Omnpoc Kak cpelCTBO TEKYIIEro KOHTPOJIS MPOBOAUTCS B (pOpME YCTHBIX OTBETOB HA BOIPOCHI.
CryneHT OTBeyaeT Ha IIOCTaBJIEHHBIM BOIPOC Cpa3y, BpeMs Ha MOATOTOBKY K OTBETY HeE
IIPEIOCTABIISAETCS.

[TpakTryeckue 3aaHus Kak CPEACTBO TEKYLIEr0 KOHTPOJISI IPOBOAATCA B MTUCBMEHHOU (opme.
CryneHTy BblIaeTcs 3a/iaHue U npepoctanisiercsd 10 MUHYT U1l TIOATOTOBKH K OTBETY.

IIpomexyTouHas aTTecTanMsA

3ayeT MPOBOAMTCS IyTEM IOABEACHHUS MTOIOB IO pe3yibTaTaM TEKYILIEro KoHTpois. Ecnu
CTYACHT HE CIPABUJICS C Y4aCThIO 33JaHUN TEKYLIEr0 KOHTPOJs, EMY NPEJOCTaBISIETCs. BO3MOKHOCTb
cllaTh 3a4eT Ha UTOIOBOM KOHTPOJIbHOM MEPONPUATHH B (JOPME OTBETOB Ha BONPOCHI K 3a4eTy WIIU
TECTOBBIX 33/1aHUH K 3aueTy. PopMmy 3aueTa (ONpOC WM TECTUPOBAHKE) BEIOUPAET MPENOIaBATENb.

Ecnu 3auer npoBoautcs B OopMe OTBETOB Ha BOINPOCHI, CTYACHTY IpeJylaraeTcsi OJUH WU
HECKOJIbKO BOIIPOCOB M3 IME€pEeyHs BOMNPOCOB K 3adeTy. Bpemss Ha MOArOTOBKY K OTBETYy HE
IPEJOCTaBIISACTCS.

Ecnu 3ader nmpoBoauTCs B pOpME TECTOBBIX 33JaHHI K 3a4€Ty, TECTHPOBAHUE ISl IPOBEICHUS
TEKYyILEro KOHTPOJs MPOBOAUTCS ¢ MoMolipto CHCTeMbl AMCTAaHIMOHHOIO OOyuYeHHs WIn
koMmnbroTepHoi mporpammbl KTC-2,0. Ha TtectupoBanue orBogutcst 10 munyTt. Kaxkneiii Bapuant
TECTOBBIX 3asaHuil BkitouyaeT 10 Bonpocos. KonnuecTBo BO3MOXHBIX BapUAaHTOB OTBETOB — 4 miH 5.
CryneHTy HEOOXOAMMO BbHIOPATh OJMH MPABUIBHBIA OTBET. 3a KaXK/IbIil IPaBUIILHBIM OTBET HA BOIIPOC
npucBauBaercs 10 6amnos. [llkana nepeBoaa: 9-10 npaBUIbHBIX OTBETOB — OLIEHKA «OTIMYHO» (5), 7-8
IIPaBWJIbHBIX OTBETOB — OLIEHKA «XO0po110» (4), 6 MpaBUIIbHBIX OTBETOB — OLIEHKA «YA0BJIETBOPUTEIILHO»
(3), 1-5 mpaBUIIBHBIX OTBETOB — OIICHKA «HE YIOBJICTBOPUTEIBHOY (2).
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