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Pabouas mporpamMmMa cocTaBiieHa ¢ y4eTOM TpeOOBaHHIA:

o NOpsiIka OpraHu3allM M OCYILECTBIEHHS 00pa30BaTENbHOM JAEATENILHOCTH 10
o0Opa3oBaTeNIbHBIM IpOrpaMMaM BBICHIETO0 00pa3oBaHHs — TNporpaMMaMm OakajaBpuara,
nporpaMMaM  CIIEHUAINATETa, MPOTpaMMaM  MarduCTpPaTtypbl, YTBEPKICHHOTO IPHKA30M
MuHHcTepCTBa HayKH | BbIcero oopa3osanus Poccuiickoit @enepanuu ot 06.04.2021 Ne 245;
o (benepasbHOro ToCyJapcTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA BHICIIET0 00pa30BaHU
10 HarpasJyieHUt0 moArotoBku 35.04.04 ArpoHomus, yTBEPKIAESHHOTO MPHKa3oM MuHHUCTEpCTBA
oOpaszoBanus u Hayku Poccuiickoit @enepannu ot 26.07.2017 Ne 708.

[IpenonaBaresnb, MOArOTOBUBIINN pabOUYyIO TPOrpPaAMMY:

KaHJ. OMOJI. HAYK, TOIICHT O.M. MenBenn

Pabouas mporpamma paccMOTpeHa Ha 3aceaHuu Kadeapsl Onosoruu pacteHuit (mporokoa Ne 9
ot 14 aopeist 2025 1.).

3aBenyrommii kageapou C.1I0. Haymos

PabGouast mporpamMma peKOMEHJOBaHa K HCIIOJIB30BAHUIO B YYEOHOM IPOIECCe METOIUYECKON
KoMHccuell arpoHoMuaeckoro (akynbrera (mpotokos Ne 9 ot 17 anpens 2025 1.).

IIpencenareib MeTOANYECKON KOMHCCHHA M.C. UnxoBa

PykoBoauTeb 0CHOBHOM NPo¢ecCHOHATbHOMI
o0pa3oBaTe/IbHOI MPOrpaMMbl A.MN. Jlenncenko




1. llpeamer. Llesn u 3agaun TUCUMILINHBI, €€ MECTO B CTPYKTYype
o0pa3oBaTeJIbHON MPOrpaMMBbI

MaremaTu4eckoe MOJACJMPOBAHHE MW MPOCKTHPOBAHHME SBJSETCA  KOMIUIEKCHOM
JUCLHUIIIIMHOM, W3Yy4arolled METONOJIOTMYECKHE M TEOPETHYECKHE OCHOBBI MOJCIUPOBAHUSA U
IPOEKTUPOBAHUS IUIOIOPOIUS 110YB, CUCTEMBI yI00pPEHUH, CEBOOOOPOTOB, IOCEBOB KYJIBTYP.

IIpeaMeToM IMCUMIIMHBI SIBIIAIOTCS MaT€MAaTHMYECKUE MOJEIN IPOLECCOB U SIBJICHUM,
IIPOUCXOAIINX B 3€MIICJIEINH, TIOYBOBEICHUH U arPOXUMUMU.

Heab0 IMCHUIUIMHBI sBIsieTCs (opMUpOBaHME 3HAHMKA M YMEHHHA IO pa3paboTKe
MaTeMaTHYeCKUX MOJIeNIel alalTUBHO-JIAaHAIIAPTHBIX CUCTEM 3eMIIEAEIIHS U pecypcocOeperarwnmx
TEXHOJIOTMI BO3JEIbIBAHUSA CEIbCKOXO3AMCTBEHHBIX KYJBTYp; YIPAaBIECHUS BOCIPOU3BOICTBOM
IUI0JOPOIUS TIOYB.

OCHOBHBIMH 3a]a4aMU U3YUYECHUS JUCLIUILINHBI SABIISIOTCSA:

- OCBOCHME METOAOJOTMYECKMX N  TEOPETHYECKMX OCHOB  MOJACIUPOBAaHUA U
IIPOEKTUPOBAHUS;

- OBJAQJCHHE METOAMKM MOJEIMPOBAaHUS IUIOAOPOAUS II0OYB M ONTHUMHU3ALUU  €ro
BOCITPOM3BOJICTBA;

- o0yyeHHe MPOEKTUPOBAHUIO CUCTEMbI yIOOpPEHUH KYJIbTYP C UCIOJIb30BAHUEM METOOB
HCCIIEI0BAHMS OIIEPALIN;

- OBJIaJICHHE HABBIKAMH COCTaBJICHUS MOJIesIel CeBOOOOPOTOB;

- MOJIEIIMPOBAHKE ITI0CEBOB IOJIEBBIX KYJBTYD;

- IPOEKTUPOBAHNE CTPYKTYPBI TOCEBHBIX IUIOLIAEH C YUETOM KOMIUIEKCA arPOHOMHYECKHUX
1 DKOHOMHUYECKUX (haKTOPOB.

Mecto aMCHMIUIMHBI B CTPYKType o00pa3oBaTejbHOH mporpamMmbl. JlucuurivHa
«MatemaTtuyeckoe MOJICIMPOBAHUE U IPOEKTUPOBAHHE» OTHOCUTCA K YacTH, (OpMHpYyeMoOi
ydyacTHUKaMu oOpaszoBarenbHblx oTHowmeHui (Bb1.B.JIB.01.01) ocHoBoil mnpodeccuoHanbHOM
o0Opa3oBaTeNbHOW HporpaMMmsel Beiciiero obpasosanus (nanee — OIIOII BO) mo HampaBieHHio
noarotoBku 35.04.04 « ArpoHOMUSY.

JucuumimHa yutaercs B 1 cemecTpe M IpenuiecTByeT JUCHUIUIMHAM: «Bocmpons3BoacTso
IUIOZ0OPOJIUS MOYBY, «AJBTEPHATUBHBIE CHCTEMBI 3emiieaenus», «lIporuo3 u mporpaMMupoBaHue
YpOXKaeB CEIbCKOXO3AMCTBEHHBIX KyJnbTyp», «llporpeccuBHble MallMHBI W TEXHOJIOTMH B
MEJIHOPALIUNY.



2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHMs MO IMCUHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeJIbHOM

NPOrpaMMsl

Koabi ®opmyaupoBka | Uuaukaropsl | [Lnanupyemble pe3yiabTaThbl

KOMHeTEHHl/Iﬁ KOMIIETCHI MU HOCTHKECHUSA oﬁyquml
KOMIIETCHI NN

YK-1 Cnocoben YK-1.1. 3HaThb: TPOOJEMHYIO CHUTYAIIHIO
OCYILECTBIISITh AHanu3upyer KaK  CHUCTEMYy,  BBIBJISISL €€
KPUTHYECKUM aHaIu3 | MpoOJIEeMHYIO COCTAaBJISIIOIIME U CBS3U MEXIY)|
pOOJIEMHBIX CUTYAIINIO KaK HUMH, onpenenss BOIIPOCH]]
CUTyalllil HA OCHOBE | CUCTEMY, (3amaun), HOJIJIeKalIHe
CHCTEMHOTO BBISBIISIA €€ JaNbHEHINeH pa3paboTke;
MOJIX0/1a, COCTaBJISIIOUINE U | yMeTh: aHaAIIM3UPOBATh
BbIPa0AaTHIBATD CBSI3U MEXTY npoOJEMHYI0  CHUTyallUl0  Kak
CTpaTeruio AeUCTBUN | HUMHU, OTIPEICTSi | CUCTEMY, BBISIBIISIS ee

BOIIPOCHI COCTABJISIFOLIME W CBSI3U MEXIY
(3amaun), HUMH,  OIpeleisisi  BOMPOCHI
TOJIe)KAITUE (3amaunm), MOIJIeXKAIITNE
naJpHEeNImen nanbHEHen pa3paboTke;
pa3paboTke HMeTh  HaBBIKH:  HaBBIKAMU
aHaynM3a MpoOJEeMHON CHUTyaluu
KaK  CHUCTEMBbI, BBISBISAS €€
COCTaBJISIIOLINE M CBSI3U MEXIY
HUMH,  ONpEAeNsis  BOMPOCHI
(3amaun), MOITIEKAIIUE
JTaTbHENIe pa3padoTKe.

IK-2 Crocoben IIK - 2.2. 3HaTh: COBPEMEHHBIE METOJbI
pa3zpabaThiBaTh OcymiecTBisieT MaTeMaTU4eCKOu CTaTUCTUKU
METOAMKH, aHaJIu3 pe3yibTaToOB| JJIs MOCTPOEHUs  MOJENen
OCYIIECTBUTH IKCIIEPUMEHTA, Ppa3IUYHBIX TEXHOJIOTUI
OpraHu3alHtIo, HCIIOJIb3YET METO/IbI| BO3/EIbIBAHUS KyJIbTYD,
MPOBEJICHUE U aHAJIU3 | MATEMAaTHYECKON CHUCTEMBbI  3allUTHl  PACTECHHH,
pe3yabTaToOB CTaTUCTUKH copTa;

JKCIIEPUMEHTOB 00paboOTKU JaHHBIX | YMeTh: ITOCTPOUTH MOJEIIH
(TIOJIEBBIX OIBITOB), C IPUMEHEHUEM pa3IUYHBIX TEXHOJIOTH
CIOCOOEH MPOBECTH | KOMITBIOTEPHOTO BO3JICNIBIBAHUS KYJIBTYp, CHCTEMBI
MOATOTOBKY HAy4YHO- | IPOIPaMMHOIO 3alllUThl  pacTeHW#, copra ¢
TEXHUYECKOTO OTYeTa | 00ecredeHus MPUMEHEHHEM  KOMITBIOTEPHOTO
0 1erecoo0pa3HoCTU MIPOrPaMMHOTO OOECTICUeHUSI;
BHEJIPEHUS B HMeTh HABBIKM: COBPEMEHHBIMU
MIPOU3BOJICTBO MIPOrPaMMHBIMH nakeramy
HayYHBIX MIPOBEACHUS MOJICTTUPOBAHUS,
HCCIIEI0BAHUM MaTeMaTUYeCKUX  pacyeToB U
CTAaTUCTUIECKOTO aHaJn3a|

nH(pOpMaIHH.




3. O0béM TUCHMIIMHBI U BUABI Y4e0OHOI padoThI

3aouynass |OuHO-3a04Has
Buapl pabot Ounas ¢popma oOyueHus dbopma dbopma
o0yueHHs o0yUeHHS
B T.4. 10 BCETO
BCETO ceMecTpam Beero
1 cemectp 1 cemectp ceMecTp
OO01mas Tpya0EMKOCTh 3/108 3/108 3/108
NUCIUIUIMHBL, 3a4. €]1./9aCOB, B TOM
4uclie:
KoHnTakTHas paboTa, 4acoB: 42 42 12
- JIEKIINU 14 14 6
- IPaKTUYECKUE (CEMUHAPCKUE) 28 28 6
3aHATHUS
- 1abopaTopHBIE paOdOTHI - - -
CamocrosiTenpHas padbora 66 66 96
00yJaromuXcsl, 9ac
KonTpoJib, yacoB - - -
Bua npomMexyTo4HON aTTecTaluy 3a4eT 3a4eT 3a4eT
(3au€T, DK3aMEH)
4. Conep:xxanne IMCIUAIIAHBI
4.1. Pa3nennbl JMCHUIIMHBI U BU/IbI 3aHATHH (TeMATHYECKHUI TJIaH)
No
W Paznen qucnummimHb JI 113 JIP CPC
Ounas ¢gopma 06yueHust
Pasznen 1. MeTogosiornyeckue u TeopeTu4ecKmne ) ) ) 6
OCHOBBI MO/IEJTMPOBAHUS M IPOEKTHPOBAHMUSI.
1 Tema 1. Merogonoruueckue u TEOpETHUECKUE ) ) ) 6
OCHOBBI MOJICIIMPOBAHUS U TPOCKTUPOBAHUSI.
Pa3nen 2. MoaeaupoBaHnue njio0poausi No4BbI. 4 8 - 20
2. [Tema 2. MoaenupoBaHKe MIOAOPOAHS OYBHI. 4 8 - 20
Pa3znen 3. [IpoekTupoBaHKe 3JIEMEHTOB CHCTEMbI ) 6 i 20
3emJie/IeInsl.
3. [Tema 3. MoaenupoBaHHu€e CUCTEMBI yI0OPECHHII. 2 6 - 20
Pa3nea 4. MogeaupoBaHue arpo3KOCHCTEM. 6 12 - 20
4 Tema 4. MoaenupoBaHrue ceBOOOOPOTOB. 6 12 i 20
" MogenupoBaHue MOCEBOB KYIbTYP.
Bcero 14 28 - 66
3aounas popma 00yyeHUs
Pasznen 1. MeTogosiornyeckue u TeopeTu4ecKmne ) ) ) 12
OCHOBBI MO/IEJTMPOBAHUS M IPOEKTHPOBAHMUSI.
1 Tema 1. Merogonoruueckue u TEOpETUUECKUE ) i i 12
OCHOBBI MOJICIIMPOBAHHUS U TPOCKTUPOBAHUSI.
Pasnen 2. MoaeaupoBaHnue nji010poausi MO4BbI. 2 2 - 20
2. [Tema 2. MoaenupoBaHue IIOA0POIUS MOYBBI. 2 2 - 20




i Pa3nen mucinIninHbl JI I13 JIP CPC
Pa3nen 3. [IpoekTpoBaHue 3J1€MEHTOB CHCTEMBI ) ) ) 20
3eMJieiesInsl.

3. [Tema 3. MonenupoBaHUE CHCTEMbI YAOOPECHUH. - - - 20
Paznen 4. MoeimpoBaHue arpo3dKoCuCTeM. 2 4 - 44
Tema 4. MoaenupoBaHue CEBOOOOPOTOB.

4. 2 4 - 44
MoenpoBaHHe TOCEBOB KYJIBTYP.

Bceero 6 6 - 96

OuHo-3a04Hasi popma oOyueHust

Bcero

4.2. Conep:xaHue pa3/iesioB y4eOHOI AU CHUNIHHbBI

Pasnen 1. Mertonosioruyeckue W TeOpeTHYeCKHe OCHOBbI MOJEJMPOBAHUA U
NPOeKTHPOBAHMS.

Tema 1. MerTonojioruyeckue H TeOpeTHYECKHEe OCHOBBI MOJCJIHPOBAHMA W
npoekTupoBanus. Ilonsatue o mozxenu um moaenupoBaHud. Ilpumepsl Mozenel B arpoOHOMMHU.
Knaccupukamuss MaremMaTndeckux Mojeieid. OMIOUPUYECKHE U TEOPETHUYECKHE MOJICIH.
OnTUMHU3aLMOHHBIE W HMHUTALMOHHBIE Mojenu. CTaTUCTUYECKME U JIUHAMUYECKHE MOJIEIH.
JletepMuHuCTHUECKME W cTOXacThyeckue mojaenu. CpoiictBa (QyHkuuu) Mmonenu. [IpuHimmb
MOJICIIUPOBAHMSL.

Paznea 2. MoaeaupoBaHnue nJ1010pOIHA OYBbI.

Tema 2. MoaeaupoBanue nmioaopoaus mo4sbl. [lonaTue o Moxenu miIonopoaus MOYBHI.
[TpoGiemMa onTuMM3alMK IJIOJOpOAMs MOuBHL. [lokazaTenu Maoa0poaMs IMOYBHI, ONTUMAJbHbBIE
MOKa3aTeNy IUIOJOPOAMS OCHOBHBIX THUIIOB IOYB. MoaenupoBaHue IIOAOPOAMS OCHOBHBIX THUIIOB
MOYB JIS TTOJIEBBIX KYJIBTYP.

Pasnen 3. [IpoexkTHpoBaHue 31€eMEHTOB CHCTEMBbI 3eMJIeIe/THs.

Tema 3. MoaeaupoBanue cucreMbl yaoopenuii. CyniHOCTh TPOOIEMBI ONTUMM3AIUN
MUHEPAIBHOrO nuTaHus pacrteHuil. IlocrtaHoBka 3amaun. lcxomHele naHHBIE K 3amaue
ONTUMM3AIMY MUHEPAJIBHOTO MUTAHMS pacTeHUN (IJIaHUPYEMbIH Yyporkail, BBIHOC MHUTATEIbHBIX
3JIEMEHTOB C ypo’kaeM, Buibl M (opMbl ynoOpenuit). IlepemeHHble W OrpaHHuYEHHs 3a]layud.
Maremartuueckas GopMyIHpPOBKa 33a]1a4l ONTUMH3ALUH MUHEPAIBHOTO ITUTAHUS.

Pasnen 4. MogeanpoBaHne arpo3KoCHCTeM.

Tema 4. MoaeaupoBanue ceBoo00poToB. CylIHOCTh TPOOJIEMBI (POJIb CEBOOOOPOTOB B
COBpeMeHHOM 3emJenenun). [loctanoBka 3a1a4u ONTUMHU3ALUU ceBooOopoTa. McXoaHbIe TaHHbBIE K
3ajaye  (KyJIbTypbl, Jy4llHe, IleJiecooOpa3Hble UM JOMYCTHUMbIE  IPEIIIECTBEHHUKH).
MaremaTrueckas GopMyIMpPOBKa 3a/1aul OCTPOSHUS CEBOOOOPOTOB.

Tema 5. MoaeaupoBaHue 1NmoceBOB KYJbTYp. Pa3paborate mojmens moceBoB (TycToTa
CTOSIHUSI PACTeHUHM, KYCTHCTOCTb, CTPYKTypa ypoxkas W T.[.) Pa3IUYHBIX KYJIbTYp C Y4YETOM
MOYBEHHBIX yCIIOBHI1, BIaroo0ecre4eHHOCTH U TEIUIOBBIX PECYPCOB.



4.3. IlepeyeHb TeM JeKIUil

O0béM. 4
No T dhopma o0yUeHHs
i eMa JICKIUU OUHO-
YHast yHas
OUHAd | SA0THAL | 50 upas
Paznesn 1. Metonosiornyeckue M TeopeTu4ecKue 0CHOBbI ) )
MO/1eJITUPOBAHUS M IPOEKTHPOBAHMS.
1 Tema 1. Merononoruueckue u TEOPETUUECKUE OCHOBBI 2 >
" MOAENMpPOBaHUS U IPOEKTUPOBAHUSI.
Pa3nea 2. MoaeaupoBaHue NJ1010POIHs OYBBI.
2. [Tema 2. MoaenupoBaHu€ MIOJOPOJINS MOYBBI. 4
Pa3znen 3. [IpoekTHpOBaHMe 3JIEMEHTOB CHCTEMbI )
3emJie/esTusl.
3. [Tema 3. MoaeaupoBaHue CUCTEMBI VIOOPEHHUIA. 2 -
Paznen 4. MoaempoBaHue arpo3KoCucTeM. 6 2
4 Tema 4. MoaenupoBaHue ceBOOOOPOTOB. MojemnpoBaHue 6 )
" |[HOCEBOB KYJIBTYP.
Bcero 14 6
4.4. IlepeyeHb TeM NPAKTHYECKUX (CEMHUHAPCKHUX) 3aHATHH
O0BéMm, u
Ne dopma oOyueHust
Tema npakTudeckoro (CEMUHAPCKOI0) 3aHATUS
n/m OYHO-
OuHas | 3a04yHast
3a04Has
Pasznen 1. Meroaosiornyeckue M Te0peTH4ecKre OCHOBBI )
MOJeJIMPOBAHMS U MPOEKTUPOBAHMS.
1 Tema 1. Merononoruueckue u TEOPETUUECKUE OCHOBBI )
" |MOAenMpOBaHUs U IPOEKTUPOBAHUS.
Pasnen 2. MoaeaupoBanue njio10poausi NOYBbI. 8 2
2. [Tema 2. MoaenupoBaHue MJI0JOPOIHs TOYUBBHI. 8 2
Pa3nes 3. [IpoekTHpoBaHue 31€eMEHTOB CHCTEMBI 6
3emJieesTusl.
3. [Tema 3. MonenupoBaHue CUCTEMBI YIOOPEHUH. 6 -
Paznen 4. MoaempoBaHue arpo3KocucTeM. 12 4
4 Tema 4. MoaenupoBaHue ceBoo0OpoToB. MoJiennpoBaHue 12 4
" [MOCEBOB KYJBTYP.
Bcero 28 6

4.5. IlepeyeHnb Tem J1a00PATOPHBIX padoT
He npenycMmoTtpeHsl.



4.6. Buabl camocTosITeJIbHOH PadoThl CTYIEHTOB M NepeYyeHb y4eOHO-MeTOANYeCKOro
o0ecrneyeHus1 AJI51 CAMOCTOATEIbHON padoThl 00y4alOIIUXCS

4.6.1. IloaroroBka K ayIMTOPHBIM 3aHATHIM

Pabora Ha mpakTHYECKUX 3aHATHUSAX BEAETCS B TETPAAsiX. B Xone 3aHATHS CTYIEHT OJDKEH
BBINIOJIHUTh BCE TMPEAJIOKEHHBbIE 3anaHus. llpakTuueckue 3aHsATHS Oa3uMpyIOTCS Ha Marepuaie,
PAcCCMOTPEHHOM Ha JIEKIIUH U H3Yy4aeMOM CTYJICHTOM CaMOCTOSTEIBHO.

OcCHOBHBIM TpeOOBaHHEM MOBHIIIEHHUS KaUeCTBAa YCBOCHUS MaTepUaa CTYACHTAMH SBIISCTCS
o0s3aTenbHas MOATOTOBKA K 3aHATHAM. {11 3TOro Heo0X0AMMO Mepes ayJUTOPHBIMH 3aHATHIMHU
O3HAKOMUTBCSI C BOINPOCAMH JUISI CAMOKOHTPOJIE M C COOTBETCTBYIOIIMMHU JIUTEPATYpPHBIMU
ucroyHnkamu. CamocTosiTenbHass padOTa MOXKET BBIOJIHATHCS B OOBIKHOBEHHBIX YYEOHBIX
ayJUTOPUAX U B ayTUTOPHUIX, KOTOPbIE CHAOKEHBI KOMIIBIOTEPAMH C BBIXOJIOM B HHTEPHET, a TAKXKe
B YUTAJBHBIX 3aJax OMOIMOTEKH, I'/Ie MOKHO IOJYYHTh HEOOXOIUMBIE METOIMYECKUE YKa3aHUs U
CHenHaNbHYI0 JIuTepaTypy. 1o OKOHYaHNUN 3aHATHS TETPaab C BHIOJHEHHBIMU 3aJaHUSIMUA CHAETCS
npernoaaBaTearo Ha TpoBepkKy. [lo OKOHYaHWM WM3Y4YEHUS PA3JENOB NPOBOIUTCS KOHTPOJIBHOE
TECTUPOBaHUE.

4.6.2. IlepevyeHb TeM KypcOBBIX padoT (IIPOEKTOB)
He npengycmotpensl.

4.6.3. Ilepeuenb TeM pedeparoB, pacuyeTHO-rpaguyeckux padOT M HHBLIX BHJIOB
HHAUBHAYAJBHBIX padoT
He npenycMoTpeHsl.

4.6.4. IlepedyeHb TeM M y4eOHO-METOAMYECKOr0 00ecneYeHUsI AJIs1 CAMOCTOATEIbHOM
paboThI 00yyaomuUxcst

O0béM, u
Tema
Ne . dbopMma o0yueHus
/n | €aMOCTOATENbHON VY4ebHo-MeToIMUecKoe obecreueHne e
paboThI OYHas | 3a04Has
3a04Hast
Pa3nesn 1. MeromoJsiorn4eckue M TeOpeTHYECKHE OCHOBBI 6 12
MO/1eJINPOBAHUS U MIPOCKTHPOBAHHUS.
Tewma 1. CwmupsieB, A.B. MonenupoBanue B
MeTo10510THYECKHE U [OMOJIOTHUN U CEJTbCKOM XO341CTBE: yU.
| [reopeTuueckue nocodue. M3nanue 3-e ucnpapieHHOE 6 12
" (OCHOBBI A.B. Cmupsies, A.B. Hcaukun, JI.K.
MOJIEIIMPOBAHUSA U [Tankuna. — M.: U3narensctBo PTAY-
[IPOEKTUPOBAHUSI. MCXA, 2015 -153 c.
Pa3nes 2. MogeaupoBaHue NJI0J0POIHs OYBBI. 20 20
Wpanos, B./[. Ouenka mous: y4eOHOE
mocooue TUTSE CTYJEHTOB,
00y4Jaroluxcsi M0 arpoOHOMUYECKHUM|
Tema 2.
2. Monemposanue cnenpansbHocTaM  /  B.JI.  VBaHOB, 20 20
' I — E.B. Ky3nenosa. — Boponex: ®I'OY]
AOPO " BIIO Boponexckuit I'AY, 2004. —
287 c.




O0BéM, U

Tema
No . dbopma o0yueHus
CaMOCTOSITENILHON | Y4eOHO-MeToAnuecKoe o0ecrieueHue
/i OYHO-
paboThI OuHas | 3a04Has
3a04Hast
Paznen 3. [IpoekTUpOBaHUE 3JIEMEHTOB CHCTEMbI 20 20
3emJie/iesTusl.
1. CadonoB, A. @. Cucremsl
semuienenuss / CadonoB A. D. —
MockBa : KomocC, 2006. — 447 c.
(YaeOHukn u y4de0. mocoOus s
CTYJICHTOB BBICIIL. yuel. 3aBeICHU).
Tema 3.
2. Msizun, H. I'. Cucrema ynoOpeHwus:
3. MoaenupoBaHue 20 20
. |yueOHOe mocoOWe ISl CTYJNIEHTOB,
CUCTEMBI YIOOPEHMI.
oOydJaroluxcsi [0  HalpaBJICHUIO
110100 "Arpoxumus u
arponiouBoBeneHue” / H. I'. Msi3uH. —
Bopounex: ®I'OY BIIO Boponexckuif
'AY, 2009. - 350 c.
Pasnen 4. MojesinpoBaHne arpo3KoCuCTEM. 20 44
1. CadonoB, A. @. Cucremsl
semuienenusi / CadonoB A. D, —
Mocksa: KomocC, 2006. — 447 c.
VYueb €0. moco0
Tena 4. (YueOHMKN W Y9 i s s
CTYJCHTOB BBICIIL. yueb. 3aBe/IeHUi).
MonenupoBaHue
2. Msi3un, H. I'. Cuctema ynoOpenus:
4. ceBOOOOPOTOB. 20 44
ydeOHOEe TmocoOue JyIsi CTYACHTOB,
MonenupoBaHue
HOCEBOB KyIBTYD oOydJaronuxcsi 10  HampaBJICHUIO
' 110100 "Arpoxumus 51
arponiouBoBenenue” / H. I'. Msi3uH. —
Boponex: ®I'OY BIIO Boponexckui
'AY, 2009. - 350 c.
Bcero 66 96
4.6.5. JIpyrue BHAbI CAMOCTOSATEIbHON PA0OTHI CTYICHTOB
He npeagycmotpensl.
4.7. IlepeyeHpb TeM H BHJ0B 3aHATHIi, IPOBOJAMMbIX B HHTCPAKTHBHOMH opme
No HMHTepakTUBHBIN
®opMa 3aHATUA Tema 3ansaTus p O0bem, u
/1 METOx
1 Hpaxruteckue MoaenupoBaHu€e MIOIOPOINS TTOUBBI Juckyccun 2
) 3aHITHS ACTHp HIOPOAL ' y
[TpakTrueckue MonenrpoBanue ceBOOOOPOTOB.
2. p AP P Huckyccun 2
3aHATUS MopenupoBaHue MOCEBOB KYJIbTYP.




5. DoHI OUEHOYHBIX CPEACTB /ISl TMPOBEACHUS TMPOMEKYTOUYHOMN

arTrecranmmn

IlonHoe ommcanue (bOHI[a OLICHOYHEBIX CPEACTB TeKYHIeﬁ u HpOMe)KYTOqHOfI aTTcCTallun

O6y‘-IaIOH.II/IXC5I C MCPCUYHCM KOMHGTCHHI/II;'I, OIMMCaHHEM IIOKa3aTejled u KPpUTCPUCB OLICHUBAHUA
KOMHGTCHHHﬁ, IKajJl OOCHHUBAHHWA, TUIIOBBIC KOHTPOJBHBIC 3aJaHUSA WU METOAUYCCKHUE MATCpPpHAJIbI
MMpEaACTaBJICHBI B IPUJIOKCHHUU K HaCTOSIH_IGfI mporpamMmme.

6. Y4yeOHO-MeTOAHUECKOE 00ecTeueHHne TUCIUTIIHHBI

6.1. Pexomenayemasi iuTeparypa
6.1.1. OcHoBHas JUTEpaTypa

Ne i/t

Koma-Bo 3Kk3.

ABTOp, Ha3BaHUC, MECTO U3OaHuA, U3-BO, 'O U3JaHUA, KOJIMYCCTBO CTPAHUI] B 6]/16_]'[

Anekcanzpos, A.JO. Matemarnueckoe MOAEINPOBAHNUE U UCCIIEOBAHNE
yCTOHYMBOCTH OMOJIOTHYECKHX COOOINECTB: yueOHOE mocodue —2 € U3MA.,| DIEKTPOHHBIH

L. ucnp. u jgor./ A.JO. Anekcannpos, A.B. [Tnaronos, B.H. Crapkos, H.A. pecypc
Crenenko — CI16.: MsparennsctBo «Jlanby, 2016. — 272 ¢
CmupsieB, A.B. MonenupoBanue B OMOJIOTUU U CEIbCKOM XO3SHCTBE:
5 P nocobue. M3manme 3-e¢ ucnparieHHoe / A.B. CwmupsieB, A.B.| DnekTpoHHBII
" [caukun, JL.K. ITankuna. — M.: UznatensctBo PTAY-MCXA, 2015 — pecypc
153 c.
CaconoB, A. ®@. Cucremsl 3emnenenus / CaponoB A. . — Mockaa: DsteKTpoHHbiii
3. [KomocC, 2006. — 447 c. (YueOHUKM U y4eO. mocoOus Ui CTyIEHTOB
BbICII. Y4ueO. 3aBe/IEHUI) pecybe
6.1.2. JlonoiHuTE/ILHASI IUTEPATYPA
No H/H ABTOp, HAa3BaHUC, MCCTO U3AHWs, NU3]1-BO, T'O NU3JaHUs, KOJIUICCTBO CTPAHUI]
[Tonsixosa, H.C. MaTemaTuueckoe MoJIeIlMpoOBaHue U IulaHupoBaHue skcnepumenta / H.C.
1. [[lomsxoga, I'.C. epsiouna, X.P. ®enopuyk. — M.: U3n-8o MI'TY um. H. 3. baymana, 2010.
— 33 c.
[1BanoB, B.JI. Ouenka mnouB: yyeOHOe mocoOue A CTYAEHTOB, OOyYaroluxcs IO
2. rpOHOMHUYECKUM CIEHATBHOCTSIM / B./. NBanoB,
E.B. Ky3nenosa. — Boponex : ®I'OVY BIIO Boponexckuii 'AY, 2004. — 287 c.
Msi3un, H. I'. Cuctema ynobpenus: yaeOHOe mMocoOue isi CTyACHTOB, OOYJarOIIUXCsl 10
3. manpaBienuto 110100 "Arpoxumus u arpomouBosenenue" / H. I'. Mssun. — Boponex:

DI'OY BIIO Boponexckuii 'AY, 2009. — 350 c.

6.1.3. [lepuoanueckue U3IaHUA
He nmpexycMoTpeHsl.

6.1.4. MeToguuecKkue yKazaHus JJisl 00y4aOIIMXCS 110 OCBOCHUIO TUCUMIIJIMHBI
He npegycmoTpeHsl.




6.2. Ilepeuennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAIMOHHOMI ceTH

«HTEpHET (na.nee - CE€Th «I/IHTepHeT»), HeOGXO}II/IMbIX JJIFA OCBOCHUSA TUCHUIIJIUHBI

Ne i/t Ha3zBanue nHTEpHET-pECypca, aAPEC U PEKUM JTOCTYIA

1.

Bukunenus —  cBoOomHas — SHumKiIonenus.  [OnektponHslid  pecypc].  URL:
https://ru.wikipedia.org/wiki (nata oopamenus: 22.04.2024).

Haydanas AJICKTPOHHAS OoubMoTeKa «e-Library» [DnexkTponHbIli  pecypc].

2 URL: https://elibrary.ru/ (nara obpamenus: 22.04.2024).
3 [DnekTpoHHO-0nOIMOTeyHast cucrema «bubmmoPoccuka». [Dnexrponnsii pecypc] URL:
" |http://www.bibliorossica.com/ (nata oopamenus: 22.04.2024).
MUHUCTEPCTBO  CEIIBCKOTO  XO35MCTBA M INPOAOBOJILCTBUA Jlyranckon HaponHon
4. |Peciyonuku [Onextponnsld pecypc]. URL:  https://mshiplnr.su/ (mara oOpareHus:
02.04.2024).
6.3. CpeacrBa odecnieuyeHHsi OCBOCHUS IMCIUATIINHbBI
6.3.1. KomnbrorepHbie 00y4yaroniue 1 KOHTPOJMPYOLHMe IPOrpaMMBbl
Bun yuebHoro | HammeHoBanue mporpaMMHOTO DymKI3 IPOTPAMMHOT0 00ecrieueH A
n/m 3aHATUS obecriedyeHus MOZETUPY
KOHTPOJIb oOyyaromas
o1ast
1. | Ilpakruueckue [Microsoft Office 2010 Std. + + +
STATISTICA 6
2. | Ilpaktuyeckue [[Iporpamma ajisi TECTOBOM + - +
orieHKH 3HaHui cryaenToB KTC-
3. Jlexumonnele, |(CucremMa JUCTAHIIMOHHOIO + + +
npakTudeckue (o0ydenus Moodle
http://moodle.lnau.su

6.3.2. Ayauo- u Buaeonocoous
He npeagycmotpensl.

6.3.3. KomnbloTepHble Npe3eHTalH YU4eOHbIX KYpCOB
He npenycMoTpeHs!.

7. Onucanue MAaTepHAJbHO-TEeXHUYECKOM 0a3bl, HEOOXOAUMOH I

OCYILIECTBJICHHSI 00Pa30BaTeJbLHOI0 MPoLecca M0 JUCHHUILINHE

HaumenoBanue
Ne | oGopynoBaHHBIX y4eOHBIX [lepeuenb 0OCHOBHOTO 000PY10BaHUs, TPUOOPOB U
n/n | KabMHETOB, OOBEKTOB IS MaTEepUaJIoB
MPOBEJICHUS 3aHSATUI
1. A-303 — yuebnas ayautopus (Ctenn — 1 mr., cron — 12 mr., cryn — 20 wr., mkad — 1 mr..,
TUISt MIPOBEJICHUS [IEMOHCTPAI[MOHHbIE ~ MaTepuasbl, Y4eOHO-METOIUYECKHE
JIEKIIMOHHBIX U [MaTepHaJIbl
MPAKTUYECKUX 3aHITUI
2. |A-301 —  xkommnbroTepHBIHCTONBI — 12 WT., cTyNIbs — 28 IUT., MApTHl y4eOHbIE — 6 MIT.,
Kjacc, yuyeOHas ayauTopusmkad — 1 mT., mepcoHaIbHbIe KOMIBIOTEPHI — 12 mIT.
IS IIPOBEJIEHUS
MPAKTHYECKUX u
1abopaTOPHBIX 3aHATHH



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

8. MexkaucuunjinHAPpHbIe CBS3H

IIpoTokoa

COTJIACOBaHUS pabovel MpOrpaMMBbl € APYTUMH JUCHUTUIMHAMHE

HamMeHnoBanme JUCHHUIIIIMHEBI, C
KOTOpOﬁ IMPOBOJHIIOCH COTIACOBAHHE

Kadenpa, ¢ koTopoit
MPOBOMIIOCH COTJIACOBAHUE

[Ipennoxenus 00
M3MECHEHHSIX B padoueii
nporpamme. 3aKiIroueHue 00
UTOTaX COTJIACOBAHHS

«AJ'IBTCpHaTI/IBHBIe CHCTCEMBI

Kadenpa zemnenenus u

CoryacoBaHo
3eMJIEAEIIHS pPacTeHUEBOICTBA
«Bocrpon3BOICTBO TIOIOPOIHS
nouB», «IIporuo3 u
Kadenpa nousosenenusa u
IIPOrpaMMHUPOBAHUE YPOIKACB denp I COrIaCOBAHO

CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP»,
«lIporpeccuBHbIE MAIIMHBI U
TEXHOJIOTUH B MEJINOPALUN»

arpoXuMHH




Jluct uameHeHuit pabodeil mporpaMMbl

Mpniaoxenne 1

Howmep
WU3MEHEHHUS

Howmep
IPOTOKOJIA
3aceqaHus

kadenpsl u gara

Crpanuusl ¢
U3MEHEHUIMU

IIepeuenn

OTKOPPEKTUPOBAHHBIX

ITYHKTOB

[Moanuce
3aBEJIyIOIIETO
kadenpou




Mpuioxenne 2

Jluct nepuoauvecKux MpoBepoK paboyeil mporpaMmMbl

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

Jara

[TorpebGHOCTD B
KOPPEKTUPOBKE

IlepeueHns 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

I'ox Hauama moaroroBku: 2025

Jlyranck, 2025



1. IEPEYEHb KOMIIETEHIIUI, COOTHECEHHBIX C UHIUKATOPAMM JOCTUXXEHUA KOMIETEHIIUAM, C YKASAHUEM
3TAIOB UX ®OPMUPOBAHMUS B ITIPOIIECCE OCBOEHMS OBPA3OBATEJIBHOM ITPOI'PAMMBI

Kon xoHTpO- DopMyIHpPOBKA HNuaukatopsl Ortan (ypoBeHb) [Inanupyemblie HaumenoBanue HaumeHoBaHue O1IEHOYHOTO
TUpyeMon KOHTPOJINPYEMOH TOCTHKECHUS OCBOEHUS pe3yIIbTaThl MOJyJeH 1 (HITH) CpelncTBa
KOMIIe- KOMIICTCHIIUN KOMIICTCHIIUN KOMIICTCHIIUN o0y4JeHus pazzenos Texymuit [TpomexyTounas
TEHIUH JUCIUTLTAHBI KOHTPOJIb aTTeCcTaIus
YK-1 Criocoben YK-1.1. [TepBsrit aTam 3HaTh: mpobOiemuyo | Pazmen 1. | Tectsr 3aver
OCYIIECTBIISIT AHanmm3upyer (TTOpOTOBBIiA CUTYAITHIO Kak | Meromomorndeckue | 3aKpBITOTO THIIA
KPUTHYECKHUU MpoOIEMHYIO YPOBEHB) CHCTEMY, BBISBIISA €€ | I TEOPETHYECKUE
aHaIn3 CUTYAIINIO KaK COCTaBJISIOIINE 1 | OCHOBBI
MTPOOIEMHBIX CUCTEMY, CBS3M MEXKJIy HHMH, | MOACITUPOBAHUS U
CUTyalMi Ha BBISIBIISS €€ OIIpEelENsAst BOIPOCHI | MPOEKTUPOBAHMUSL.
OCHOBE COCTABJISIFOIIIIE U (3amaum), Paznen 2.
CHUCTEMHOTO CBSI3H MEXITY IO ITISKAIIIHe MonenupoBanue
oIX0/1a, HUMHU, OTIPEIIeIIss JabHEUTIIeH TIOZIOPOTUS
BBIpa0aThIBATh BOIPOCHI paspaboTke. MTOYBBHI.
CTpPAaTETHUIO (3amaun), Paznen 3.
NEUCTBUI HoJUIeKaIue [IpoexTupoBanue
JlanbHeuIen 3JIEMEHTOB
pa3paboTke CHUCTEMBI
3eMIIeIeIIVIsL.
Paznen 4.
MoaenupoBaHue
arpodKOCUCTEM.
Bropoii sTan YMmerh: Pasnen 1. | TecTrl 3auer
(TpoBUHYTHIN aHAJIIM3UPOBATH MeTrononaoru4eckue | OTKPhITOrO THIIA
YPOBEHB) POOJIEMHYIO U TeopeThdeckue | (BOMPOCHI IS
CUTYAIUIO KaK | OCHOBBI orpoca)

CUCTEMY, BBISBIISIS €€
COCTaBJISIIOIINE u
CBSI3H MEXJIy HHMH,
OTIpe/IeNIsisi BOIPOCHI
(3amaum),

MO IICKAIITHE
NajabHeNIen
pa3paboTKe.

MOJICTTMPOBAHUS MU
MPOEKTUPOBAHUSI.
Pazpen 2.
MonenupoBanue
TJIOOPOTHUS
TTOYBBI.

Pa3znen 3.
[IpoekTupoBanue




Kona xonTpo- DopMyIHpOBKa WNunpukatopsl Oran (ypoBeHb) [Tnanupyemoie HaumenoBanue HaumenoBanue o1ieHOUHOTO
TUpyeMon KOHTPOJINPYEMOH TOCTHKCHUS OCBOEHUS pe3yIIbTaThl MOAyJel u (HiH) CpelcTBa
JJIEMEHTOB
CHCTEMBI
3eMJIe eIV,
Paznmen 4.
MoaenupoBaHue
arpo’KOCUCTEM.
Tpetuit sTan Baanern: HaBbikamu | Pazgen 1. | IIpakTuyeckue 3aver
(BBICOKHI1 YPOBEHB) | aHaM3a MeTtogonorudeckue | 3agaHus
npoO1eMHoON U TeopeThvecKue
CUTyaIluu KaK | OCHOBBI
CHUCTEMBI, BBISBISIS | MOACTUPOBAHUS U
€€ COCTaBISIIONIME W | MPOCKTUPOBAHHUS.
CBSI3U MEXIy HHUMH, | Pazmen 2.
orpesensisi BOMPOCH | MonenupoBaHue
(3amaum), TIOJIOPOTUS
MOIICKAIINE MTOYBBHI.
JanbHeHen Pazgen 3.
paspaboTke. [IpoexTupoBanue
2JIEMEHTOB
CHCTEMBI
3eMIIeICIIVIsL.
Paznen 4,
MoaenupoBaHue
arpodKOCUCTEM.

IIK-2 Crocoben IIK - 2.2. [lepBblii 3Tan 3HAaTh: Pasnen 1. | TecTrl 3auer
pa3pabaTbiBaTh OcymecTBiser (TIOpOTOBBII COBpPEMECHHBIC MeToaoa0ru4ecKue | 3aKphITOrO TUTIA
METOIMKH, aHaImn3 YPOBCHB) METOBI U TEOPETHUYECKHE
OCYILECTBUTH pe3yIbTaTOB MaTeMaTHUYECKON OCHOBBI
OpraHU3AIHNIO, JKCTIEpUMEHTA, CTaTUCTUKH IUIS | MOIETTUPOBAHUS U
TIPOBEJICHUEC U HCIIONTB3YET TTOCTPOCHUS MIPOCKTUPOBAHHUS.
aHanu3 METO/IbI Mojenel paznuuHblx | Pazmen 2.
pe3yIbTaTOB MaTeMaTUYECKON TEXHOJIOTHI MopenupoBaHue
AKCTIEPUMEHTOB CTaTUCTUKU BO3/ICIBIBAHIIS IO TOPOIHS
(TosIeBBIX OMBITOB), | 0OPabOTKU KyJIbTYp, CHCTEMBI | TTIOYBHI.
crocoben JIAHHBIX C 3alIMThl  pacTeHuid, | Paznmen 3.




Kona xontpo- DopMyTUpPOBKa NnaukaTopsl Ortan (ypoBeHb) [Inanupyemsie HaumenoBanue HanmeHnoBaHue o1ieHOYHOTr0
IUpyeMon KOHTPOJIUPYEMOI JOCTHXKEHUS OCBOCHUS pe3yIbTATHI MoyJiel u (win) cpencraa
IIPOBECTU IIPUMEHEHUEM copra. ITpoexTupoBaHue
MIOATOTOBKY KOMITBIOTEPHOT O 3JIEMEHTOB
Hay4HO- IIPOTPaMMHOI'0 CHCTEMBI
TEXHUYECKOTO obecriedeHust 3eMIIeeIHsL.
oTyeTa o Pa3znen 4.
LEeNIecO00Pa3HOCTH MonenupoBanue
BHEPECHHUS B ArpoIKOCUCTEM.
MPOU3BOACTBO Bropoii stan VYmerb: mnoctpouts | Pazmen 1. | Tectsr 3auer
HaYYHBIX (IpOABUHYTHIH MOJIEM pa3lu4HbIX | MeToq0I0THYEeCKHEe | OTKPBITOrO THUIA
HCClIeAOBaHUN YPOBEHbB) TEXHOJIOT U U TeopeThdeckue | (BOMPOCHI AT
BO3EIIBIBAHUS OCHOBBI orpoca)
KyJlbTyp, CHCTEMBI | MOAETUPOBAHUSI U
3alUTBl  PAcTEeHUH, | MPOEKTUPOBAHUS.
copta ¢ | Pazmen 2.
MIPUMEHEHUEM MogenupoBanue
KOMIIBIOTEPHOTO TJI00POIUS
[IPOTPaMMHOTO MOYBBHI.
obOecrneueHus. Paznen 3.
IIpoexTupoBanue
3JIEMEHTOB
CHUCTEMBI
3eMIIeIeI L.
Paznen 4.
MopenupoBanue
ArpOIKOCUCTEM.
Tperuit atan Bnapern: Paznen 1. | IIpakTrueckue 3auer
(BBICOKHI1 YPOBEHB) | COBPEMEHHBIMHU Meropnonorudeckue | 3agaHus
MIPOTPaMMHBIMHU U TEOpPETUYECKUE
MaKeTaMu OCHOBBI
MIPOBEICHUS MOJICTIHPOBAHUS |
MOJICJINPOBAHUS, MPOEKTHPOBAHUSL.
MaTeMaTHYECKUX Pa3nen 2.
pacueToB u | MonenupoBaHnue
CTaTHCTUYECKOTO IJI0J0POIUS
aHanm3a TIOYBBHI.




Kon xonTpo-
IMpyeMon

DopMyIHpOBKa
KOHTPOJIUPYEMOM

WNHupukaropsl
JOCTHXKCHHSA

Ortan (ypoBeHb)
OCBOCHHS

[Inanupyemslie
pe3yJIbTaThl

HaumenoBanue
MOJyJIeH 1 (WITn)

HanmeHnoBanue o1ieHOYHOI0O
cpeJicTBa

nHpOpMaITHH.

Pasgen 3.

IIpoexTrpoBanue
3JIEMEHTOB
CHCTEMBI
3eMIIeJeIusl.

Pasnen 4.

MoaenupoBaHue
arpodKOCHUCTEM.




2. OIIMCAHUE MMOKA3ATEJEN U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUS HA
PA3/IMYHBIX OTAITAX UX ®OPMUPOBAHMUSA, OIIMCAHUE HIKAJI ONEHUBAHUA

Ne | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oueHuBaHus [xana
m/ | BaHHE XapaKTepUCTHKA ne OIICHUBAHUSA
| OIICHOYHO | OIICHOYHOTO CPEICTBa OILICHOYHOTO
TO cpencTBa B
cpencTBa dhonme
1. Tect Cucrema TecToBrIe B Tecre Beimonaeno 90-100% Ornenka
CTaHIAPTU3UPOBAHHBIX | 3aJaHUSL 3aaHuN «Omauynoy (5)
3aJJaHMi, MO3BOJIAIONIAS B Ttecte BeImomHeHo Oonee 75- | Onenka
U3MEPUTH YPOBEHB 89% 3anmanuit «Xopowoy (4)
3HAHUH. B rtecte BomonHeHo 60-74% | Ouenka
3aJaHui «Yooenemsopu
menvHo» (3)
B tecte BrimonHeHo menee 60% | Ouenka
3aaHuH «Heydosenemesop
umenvro» (2)
Bonpmas gacte ompeneneHuil He | OueHka
MpeCTaBIICHA, mbo | «Heydosremeop
MpeCTaBIIcHA c rpyOBIMu | umenvro» (2)
omunOKaMu.
2. | Onpoc ®dopma padoTHI, Bompocs! k [IponeMoHCTpUPOBAHEI Ouenka
KOTOpAst IO3BOJISIET orpocy TpeIoIaracMele oTBeTHL;, | «Omuauunoy (5)
OIICHUTH KPYT030D, MIPaBUIHHO HCTIOJIBb30BaH
YMEHHE JIOTHIECKU ITOpPUTM 00OCHOBAHHUH BO BpeMs
MIOCTPOUTH OTBET, paccyKIeHMH;  ecTb  JIOTHKa
YMEHHUE paccyXaeHui.
MPOJAEMOHCTPUPOBATH [IponeMoHCTpUPOBaHBI OreHka
MOHOJIOTHYECKYIO PEUb MpenoyiaraeéMble  OTBETBI, €CTh | «Xopouio» (4)
Y MHBIE JIOTHKa paccyXIeHHUH, HO
KOMMYHHUKAaTHBHbIE HETOYHO HCIIOJIb30BaH aJrOpUTM
HaBBIKU. Y CTHBIN OIpOC 06ocHOBaHUM BO BpeMms
o0nagaet OONBIIIMUA paccyXIeHHid W HE BCE OTBETHI
BO3MOKHOCTSIMH TTOJTHBIE.
BOCIIUTATEIHHOTO [IpogemMoHCTpHPOBAHBI Onenka
BO3ACUCTBHS, CO3IaBas mpearoiaraeMele  OTBETH, HO | «Yoosremsopu
YCIIOBHSA AJIA HETIPaBMILHO HCTIOJNB30BaH | menvHo» (3)
HedopMabHOro aNropuT™M 000CHOBAaHUH BO BpeMs
oO01IeHus. paccyXIeHHIL; OTCYTCTBYET
JIOTUKA PacCy>XI€HUM; OTBEThI HE
TIOJTHBIE.
OTBeTHI HE NPEICTaBIICHBI. Orenka
«Heyoosnemeop
umenvro» (2)
3. | lIpaktuu | Hampagsneno Ha IIpaktuueck | IIpomeMoHCTpUpOBaHO Orenka
ecKue OBJIaJIEHUE METOJIAMH U | W€ 3aaHUs CBOOOIHOE BJIaJIEHUE «Omauunox (5)
3aJaHus METOIMKaMH U3ydaeMOn po¢heCCHOHATBHO-TIOHATHHHBIM

TUCITUTIIAHBL. {15
pelIeHus mpeiaraeTcs
permuTh

KOHKpETHOE 3aJjaHue
(curyanuro) 6e3
MPUMEHEHUS
MaTEMaTHYECKHUX
pacyeTos.

amnmapaToM, BIaCHHE METOIaMHU
1 METOAUKAMU NUCIIUITIINHBI.
TToxa3aHbl cClTIOCOOHOCTH
CaMOCTOSITEILHOTO MBIIIJICHUS,
TBOPYECKOI aKTUBHOCTH.
3a/iaHye BBIIIOJIHEHO B IIOJIHOM
o0ObeMe.

[IpogeMOHCTPUPOBAHO BIIAJCHUE
po¢heCCHOHATBHO-TIOHATHHHBIM

annapaTOM, HpH l'IpI/IMeHeHI/II/I
METOAO0B U METOAUK AUCITUIIIINHBI
HC3HAYUTCJIbHbBIC HCTOYHOCTH,
TOKa3aHbI CIIOCOOHOCTH
CaMOCTOSITENILHOTO  MBIIIIEHHS,

Onenka
«Xopowo» (4)




Ne | Haumeno | Kparkas IIpencranen | Kpurepuu oueHuBanus IMkana

1/ | BaHue XapaKTEepUCTHKA ue OLICHUBAHUS

I OLIEHOYHO | OIIEHOYHOI'O CPEeiCTBa OLIEHOYHOT' O

ro cpeicTBa B
cpeacTBa donme

TBOPYECKOM AKTHBHOCTH.
3ajaHue BBHINOJHEHO B IOJHOM
o0beMe, HO C€  HEKOTOPBIMH
HETOYHOCTSIMH.
ITponemoncTpuposano Bnagenue | OreHka
PO eCCHOHATBHO-TIOHATHHHBIM | «Y0osremsopu
ammapatoM Ha HH3KOM YpOBHE; | meabHo» (3)
JOMyCKAIOTCSA ~ OIMMOKH TP
MIPUMEHEHUU METOJIOB I METOJHUK
JUCIUTUIMHBIL. 3ananue
BBINOJIHEHO HE TIOJIHOCTBHIO.
He npoJieMoHcTpupoBaHo | OueHka
BJIaJICHHE npodeccronansHo- | «Heydosremsop
HOHATHHHBIM amnmapaToM, | umenvHo (2)
METOoJlaMU u METO/IMKaMH
JVCIUTUTHHBL. 3anganue HE
BBINTOJIHEHO.

4.1 | 3auyer 3adeT BBICTABIISIETCS B Bompocs! k ITokazano 3HaHUE TEOpUU | «3aYTEHO»

pe3ynbTare MOABEICHUS | 3a4ETy BOIIPOCa, MOHATHHHOTO aIlapara;

HUTOT'OB TCKYLICIO

KOHTPOJISL. 3a4eT B
(hopme uToroBoro
KOHTPOJIS IIPOBOJAUTCS
JUTSL 00y 9aroIuxcs,
KOTOPBIC HE CIIPABHJINCH
C 4aCThIO 3aJaHUI
TEKYIIEr0 KOHTPOJIS.

YMCHHUC COACPIKATCIBbHO HU3JIardTh

CyThb BOIIPOCA; BJIaJIEHKE
HAaBBIKAMHM  ApTyMEHTAIMH
aHamM3a (dakToB, SIBJICHHH,

NPOLIECCOB B WX B3aMMOCBS3H.
BricTaBnsieTcss  oOydaromemycs,
KOTOpBIM ocBoms He MeHee 60%

MPOTPaMMHOTO MarepHuaia
JUCIIMITIIUHBI.

3HaHue moHsATHIHOTO ammapara, | «He 3aureno»
TEOpHH BOTIpOCA, HE
MPOAEMOHCTPUPOBAHO;  YMEHHUE
aHATM3UPOBATh y4IeOHBIIH

MaTepuan HE

MPOJIEMOHCTPUPOBAHO; BJIAJICHUE
AHAITUTHYCCKUM crocooom
U3JIOKEHUSI BOIPOCA M BIIaJICHUE
HaBbIKaMH aprymeHTanuun HE
HPOJIEMOHCTPHPOBAHO.
OOyuaroniuiicss OCBOMJI MEHee
60% mporpaMMHOTO MaTepuaia
JIUCHHUTUINHBIL.

B Tecte BeImoNHEeHO MeHee 60%
3aTaHuH

«He 3auTeHo»




3. THIOBBIE KOHTPOJILHBIE 3ATAHUSI UJIA UHBIE MATEPHAJIDI,
HEOBXOJMMBIE /151 OHEHKHU 3HAHWIA, YMEHWA, HABBIKOB M (MJIN) ONBITA
JESITEJIbLHOCTH, XAPAKTEPU3YIOIUX STAIIbI ®OPMUPOBAHUS
KOMIIETEHIUI B IPOLIECCE OCBOEHUSI OBPA30OBATEJILHOI IPOT'PAMMBI

OuneHo4HBbIE CpeCcTBa ISl IPOBeIeHUs TEKYIero KOHTPOJIA
Texymuii KOHTPOJIb OCYIIECTBJIAETCA IIPENOAABATENEM JUCLUUIUIMHBI IIPU IIPOBEICHUU
3aHATHH B (hopMe TeCTOBBIX 3aJJaHU/, YCTHOTO ONPOCA U MPAKTUYECKUX 3aJaHHA.

YK - 1. CnocobeH ocymecTBJIsITh KPUTHYECKUI aHAJU3 NMPOOJEeMHBIX CHUTyalllil Ha OCHOBe
CHCTEMHOI0 MOAX0/1a, BIPA0ATHIBATH CTPATETrUIO /1€l CTBUIA.

VYK - 1.1. 3HaeT CHCTEeMHBIii MOAX0J M CHCTEMHbIIi AHAJIN3, KaK ME€TOJA0J/JIOTHI0 U ME€TOA HAYYHOT0
IMO3HAHUA.

IlepBbiii 3Tanm (MOPOroBOii YpOBeHb) — MOKa3bIBaeT C(POPMHMPOBAHHOCTH MOKA3aTeNs
KOMIIETEHIIUH <«3HATH»: NMPOOJEMHYI0 CUTYallMI0 KAaK CHCTEMY, BBISIBJISAS €€ COCTABJISAIOIIHNE U
CBSI3H MEKIy HUMHU, ONPeaesisis BONPOCHI (3a1a4M), MOAJIe:Kalue JajdbHeilneil paspadorke.

TecToBbIe 32JaHNSA 3aKPBITOI0 THIIA
1. Mopeab, npeacrapiasomas co00ii 00beKT, KOTOPbIH BeleT cedsi KaK peabHbI
00beKT, HO He BBIIVIAAUT KAK TAKOBOI... (BbIOEpUTE OJMH BapUaHT OTBETA)
a) MaTeMaTH4eCcKas MOJCIb
0) pusnueckas Moeb
B) aHAJIOrOBasi MOJIENb
I) Gpu3KMKO-MaTeMaTu4yecKas MoJIelb

2. MaremaTu4yeckoe MoeTUPOBaHMe... (BEIOEpUTE O/IMH 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 MPOLIECC CO3/IaHUsl CTPYKTYPbl, KOTOpasi OMMCHIBAET CUCTEMY WUJIU SIBJICHHE

3. MaremaTu4eckasi Mo/JeJib He 3aBHCHT OT... (BbIOEpUTE OJMH BapUAHT OTBETA)
a) CPeNCTB (S3bIKA) ONMUCAHUS CUCTEMBI
0) METOZIOB U3YUECHHS] CUCTEMBI
B) 0003HAUCHUI
T') COKpaIleHnun

4. JIro0ass MaTtemMaTu4eckass MoJeJb JI0/KHA (B paMKaxX paccCMAaTPUBaeMbIX I'MIIOTE3
MO/IeJIUPOBaHUs1) OBITH A0COTIOTHO. .. (BEIOCpUTE OJTUH BapUaHT OTBETA)
a) uaeaTbHON
0) TOYHOM
B) aJIeKBaTHOU
T) peabHOI

S. MarepunanbHbIii WJIH MBICIEHHO NPEACTABIAEMbIH 00bEKT, KOTOPBIA B mpolecce
HCCIeJOBAHMS 3aMellaeT 00beKT-OPUMIMHAJ TaK, YTO ero HemocpeACTBEHHOe HM3y4YeHHe JaeT
HOBbIE 3HAHUS 00 00beKTe-OpuIruHaJe... (BbIOepuTe O/1IMH BapUaHT OTBETA)

a) MoJIehb



0) aOcTpakuus
B) aHAJIOT S
T') acCoIaIus

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

6. Hpoqumaﬁme meKcm u ycmanosume coomeemcmeue

BoiBoabI (cymeﬂnﬂ, 33KJIIO‘leHI/Iﬂ) 0 3HAYUMMOCTH-HEC3HAYHUMOCTH pa3.1m'm17'1 MEXKIY
MNEePEMECHHBIMUA B HCCICI0BAHUAX OIIPEACICHHBIM 06p330M CBfA3aHbI ¢ BEPOATHOCTHIO OIIMOKH.
CooTHecuTe YKa3aHHbIC BEPOATHOCTHU OIIHOKH CO 3HAYMMOCTHIO.

BepositHOCTh OmIMOKHN 3HAYMMOCTh
1. p>0,05 a) MakcuMaapHO 3HaYUMast
2. 0,01 <p<0,05 0) Ouenb 3HAUUMAs
3. 0,001<p<0,01 B) 3HauuMast
4. p<0,001 r) He 3Haunmas
1) CBepx3HaunMas

3anummre B Ta0JMIly BEIOpaHHBIE OYKBHI 1101 COOTBETCTBYIOIIMME HU(paMu

1 2 3 4
r B 0 a
Bropoii 3tanm (NPOABMHYTBI YPOBEHb) — MOKa3biBaeT C(HOPMHPOBAHHOCTL MOKA3ATEJsA

KOMIIETEHIIUH «YMeTb»: AHAJIN3UPOBATH NMPOOJEMHYI0 CUTYAIMI0 KAK CHCTEMY, BBISIBJISAS ee
COCTABJISIIOIIME M CBSI3M Me3K/Iy HUMHU, ONpe/ieisisi BONPOCHI (3aa4u), MoJIe:KalIne JajdbHee
pa3padoTke.

3agaHusl OTKPBHITOrO THIA (BONPOCHI AJIsl ONIPOCA):
1. B 3aBUCUMOCTH OT BPEMEHU WJIU NIEPHOA MOJICIINPOBAHUS PA3IUYatOT MOAETIH. ..
2. Kakoil U3 cTpyKTYpHBIX 3JIEMEHTOB BKJIIOUAET B c€0sl MPOLIECC MOJAECIUPOBAHUS?
3. [lepeuncnure MaTeMaTHYECKHUE MOJIETHN B arPOHOMMUH.
4. Mopnens m1onopoaus no4s — 3To?
5. HazoBuTe npuHIUIIBI MOIETUPOBAHUS?

Kimroun

1. B 3aBucumoctH OT BpeMEHH WM TMEpUOAa MOJACIUPOBAHUS Pa3IUYAIOT
JIOJITOCPOYHBIC, CPETHECPOYHBIC U KPATKOCPOUHBIE MOJICIIH.

2. [Tporecc MoenMpPOBaHMsI BKIIOYAET B CE0SI MOJIEIb.

3. MareMaTnyeckrue MOJEIN B arpOHOMHH: MOJEIUPOBAHUE DJIEMEHTOB CHCTEMBI
3eMIIeeNvsl, MOJEIUPOBAHKE TJI0JOPOIMS TTOYB, MOJEIUPOBAHUE CEBOOOOPOTOB,
MOJICIMPOBAHNE TTOCEBOB KYJIBTYP, MOJICIUPOBAHUE CUCTEMBI YIOOPEHUH.

4. Mogenb na010pousi MOYB 3TO — ONTUMAJIBHOE COYETAaHUE CBOMCTB, MPOLIECCOB U
PEKUMOB TOYB [IJISI TOJYYCHHUS] MaKCUMAIbHO HIKOHOMHYECKH OIPaBIaHHOTO
ypoxasi.

5. [IpuHIIMTIBI  MOJENMPOBAaHUs: YIpOIIEHWEe U alcTpakuus, GopManIn3aiusi,
BaJIMIallMs U BEpUQHUKAIHS, HTEPATHBHOCTb.




Tpetnii 3Ttan (BLICOKUI YPOBEHb) — NOKA3bIBAaeT C(POPMUPOBAHHOCTH MOKA3aTEsl KOMIIETEHIMH
«BJIA/IEThb»: HABBIKAMHM aHAJIHM3a TMPOOJEeMHOH CHUTyallMH KaK CHCTeMbl, BbISIBJISAS ee
COCTABJISIIONIIME W CBSA3M MKy HUMM, OIpeiesisisi BONPOCHI (3a1a4u), MOAJIeKalue AajdbHelei
paspaboTke.

IIpakTuyeckue 3a1aHus:
1. PaspabGotath MOAEIb 3aBHCUMOCTH YpPOKAaHHOCTH O3MMOM IIIIEHUIIBI OT ITOKa3aTeseu
MMOYBEHHOTO TUIOAOPOaus. YpoxkaiHocTh, 1/ra — 21,3. Comepkanue monBmwkHOTO (ocdopa,
MI/KT 11o4BBI — 170.
2. Bribopka comepxur cnenyromye Bapuanthl: 3, 4, 5, 6. Ykaxute 00beM BEIOOPKH, JTUMUTHI K
pa3Max U3MEHYHUBOCTH.
3. Pa3paborare MoOzeIb 3aBUCHUMOCTH YpPOKAWHOCTH O3UMOW IIIIEHUIBI OT TOKa3aTeyen
MOYBEHHOTO IUIOOpoaus. YpoxaihHocTh, 1/ra — 37,7. Coxepxkanue moasumkHOro (ocdopa,
MI/KT 1104BBI — 302.
4. KoadpbunueHT KOppeisiiuu ypOoKaHOCTH O3UMOWM  TMIIEHUIBI C  CPEeIHEroJ0oBOU
TeMreparypoii armocdepHoro Bo3ayxa paBeH » = 0,8. Uemy paBeH KOIQPUIUCHT
JneTepMUHaAIN?
5. TlepBas BBIOOpKa CONEPKUT clieAyrolue BapuaHThl: 2, 3, 4. BTopas BbIOOpKa COACPKHUT
BapHaHThI: 5, 6, 7. Y Kakoil BBIOOPKH OTHOCUTENbHBIN MIOKa3aTeNlb U3MEHYMBOCTH 0OJbIIE?

Kiroun

1. | 1. OmpexnensieM Maccy MaxOTHOTO CJIOS IMOYBHI Ha Tuiomaan B 1 rexkrap: m = S*h*r, m =
0,22 * 10000*1,25 = 2750 T/ra.
2. OnpezensieM 3amnac MOJBMKHBIX COSIMHEHUH Gocopa B TaXOTHOM cjoe: | KT OYBBI
coaepxut 170 mr P2Os; 2750000 kr 2 — 2/ X mr P2Os; X = 2750000%170: 1 =467 500
000 mr mu 467,5 xr/Ta;
3. PacteHuss 03uMOH TIIEHUIBI YCBAaWBAIOT W3 IMOYBBI TOJBKO YacTh YCJIOBHO
JOCTYMHBIX d3JeMeHTOB muTanus: P>Os= 467,5*%5:100 = 23,4 xr. Takum oOpaszom,
o3uMasi TMIIeHNIIa MOXKeT chOpMHUPOBaTh Ypoxkail OCHOBHOM mpoaykiuu 21,3 1/ra npu
conepxanuu P>Os = 23,4 xr.
CoxpawjenHulii gapuanm omeema:
Macca maxoTHOro cinosi mouBbl Ha 1 rektape paBHa 2750 T/ra, 3amac MOABHKHBIX
coenuHeHU Qocdopa B maxoTHOM ciioe paBeH 467,5 kr/ra. Takum oOpa3om, ozumas
MIIEHUIIa MOXeT chopMHpOBaTh ypoxkail OCHOBHOM mponaykiuu 21,3 m/ra npu
conepxanuu P>Os = 23 4 kr.

2. | Ans yxa3zaHHOUW BBIOOpPKH 00BEM BBIOOPKHM n=4; NTUMHUTHl — MUHHMAJIbHOE 3HAYCHHE
Xmin=3,0; MAaKCUMaJIbHOE 3HAYEHHE Xmax=0,0; Pa3zmax m3merunsoct R=3,0.

3. | 1. OnpenensieM Maccy MaxOTHOTO CJIOSI TOYBHI Ha mytoniaay B 1 rekrap: m = S*h*r, m =

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

2. OmpenensieM 3amac MOJBMKHBIX coequHEeHHH Gochopa B MaXOTHOM ciioe: | KT Mmo4BbI
comepxut 302 mr P>Os; 2750000 kr 2 — 2 / X mr P>Os; X = 2750000%302: 1 =
830500000 mr nim 830,5 kr/ra;

3. PacreHuss 03UMOHM TMIIEHUIBI YCBAaWBAIOT M3 TOYBBI TOJBKO YacTh YCIOBHO
JMOCTYIHBIX d1eMeHTOB mutanus: P>Os= 830,5%5:100 = 41,5 kr. Takum oOpa3zom,
o3uMasi MIIeHHIIa MOXKET chOpMHUPOBaTh Ypoxkail OCHOBHOM npoaykuuu 37,7 u/ra npu
conepxkanuu P20s = 41,5 kr.

Cokpawennvlil 6apuanm omeema.

Macca maxotHoro ciosi mouBbl Ha 1 rekrtape paBHa 2750 T/ra, 3amac MOABHKHBIX
coeauHeHuit pocdopa B maxotHoM cioe paBeH 830,5 kr/ra. Takum obpazom, o3umas
MIIIEHUIIA MOXKET CchOpPMHUPOBATh YpOXKail OCHOBHOW mpoaykiuu 37,7 1m/ra mpu




coaepxanuu P>Os = 41,5 kr.

4. | Ilpy nuHEHHOW CBSI3M  yPOKAMHOCTH O3UMOM MIIEHUIBI C  CPEIHEroA0BOM

TEMIEPaTypoll aTMOC(EepHOTO BO3ayXa KOIPPUIIMEHT ACTCPMUHAIMH TPEICTABISICT
9] 2

coboit 7,

=0,8>=0,64.
5. | OTHOCHUTENIBHBIM [OKa3aTeleM M3MEHUYMBOCTH SIBJIAETCS KO3((UIMEHT BapHaluu

Cv =100 (%),
X

rae Cv — xodhdUIMEHT BapHaluu, S — TUCIIePCHs,

X — cpenHee apudMeTnuecKoe 3HaUYCHHE.
Z(xi - x)2
9
n—1
rze n — 00beM BBIOOPKH.

2
Hucnepcus s° =

O6bem mepBoit u BTOpoil BeIOOpkH n=3. CpenHee mepBoii BeiOOpkH x =3,0; cpenHee
BTOPOi1 BBIOOpKH X =6,0.

Jlucniepcus nepsoii BHIGOpkH s°=1; mucnepcus BTopoil BEIGOpKH s>=1.

Koaddunment Bapuanuu nepsoit Beioopku Cv=33%, BTopoii Beioopku Cv=17%.

HTak, OTHOCHTEIBHBINA IMOKA3aTellb M3MEHUYMBOCTH IEPBOM BHIOOPKH OOJbINE, YeM Yy
BTOPOWU.

Cokpawennvli 6apuanm omeema.

KoadurmenT Bapuanuu nepoii Be1oopku Cv=33%, Bropoii BeiOopku Cv=17%. Takum
00pa3oM, OTHOCUTEIIbHBIN MOKa3aTelb N3MEHYUBOCTU NEPBON BBIOOPKU OOJIbIIE, YEM Y
BTOPOH.

IIK — 2. Cnocoben paspadaTpiBaTh METOAMKH, OCYIIECTBHTH OPraHM3AalMI0, NPOBEACHHE U
aHAJIN3 Pe3yJbTATOB JKCIEPUMMEHTOB (M0JIEBBIX OMNBITOB), CIHOCO0EH NPOBECTH MOATOTOBKY
HAYYHO- TeXHMYECKOro OT4YeTa O NeJecO0O0Pa3HOCTH BHEAPEHHS B IPOU3BOACTBO HAYYHBIX
HCCJIeI0BAHM M.

K - 2.2. OcywmecTtBjisieT aHAAU3 PpPe3yJbTATOB JIKCIHEPHUMEHTAa, MCHOJb3YeT MeTOodbl
MaTeMATHYEeCKOH CTATHCTHKHM O0Opa0OTKM [JaHHBIX C INPUMEHEHHEM KOMIbITEPHOIO
NMPOrpaMMHOIo odecriedeHusl.

IlepBblii 3Tanm (MOpPOroBOil yYpoOBeHb) — TMOKa3bIBaeT C(POPMUPOBAHHOCTHL NOKAa3aTeJs
KOMIIETEHIIUU «3HATb»: COBPEMEHHbIC METOAbl MATEMATHYECKOM CTATHUCTHKHU ISl MOCTPOCHUA
Mo/iesieidl Pa3JIMYHBIX TEXHOJIOTHIl BO3/1e/IbIBAHUS KYJIbTYP, CHCTEMbI 3a1MTHI PACTEHH i, COpTA.

TecToBbI€ 32JaHUS 3aKPBITOI0 THIIA
1. KomnbroTepHasi MOieJIb — 3TO... (BEIOEPUTE OJMH BapUAHT OTBETA)
a) KOMIIBIOTEP + MporpaMMa + TeXHOJIOTHS MOJICTUPOBaHUS (MX UCTIOIB30BaHMUS)
0) KomIpoTEp + MporpaMma
B) KOMIIBIOTEP + TEXHOJIOTHS MOJEINPOBAHUS (MX UCIIOJIb30BAHNSA)
T') IporpaMMa + TEXHOJIOTHSI MOAECTUPOBAaHUS (MX UCTIOIB30BaHMS)

2. KoMnbOTepHBIif IKCIEPUMEHT — ITO... (BEIOEPUTE OJTMH BapUAHT OTBETA)
a) PKCTIEPUMEHT C TIOMOIIBIO KOMITBIOTEPA FITH Ha KOMITBIOTEPE
0) moctpoenue Tabmui; B MS Office
B) 00pa0oTKa pe3yIbTaTOB BbIUMCICHUH Ha KOMIIBIOTEPE
r) noctpoenue rpaduxos B MS Office



3. MaremaTuyeckasi MOJieJb — 3TO... (BBIOEPUTE OJIMH BapUAHT OTBETA)
a) MaTeMaTH4eCKre 0003HAYCHM S, UCIIOJIb3YEeMbIC B IOCTAHOBKE 33141
0) MaTeMaTHYeCKHEe YPAaBHEHUS, ONUCHIBAIONINE TUHAMHUKY CHCTEMBI
B) MaT€MaTUYECKOE MPEACTABICHHUE CBSA3EH U OTHOIICHHUIN UCCIIEyeMOU CUCTEMBI

r) MAaTEMATUYCCKUE METOAbI U3YUCHUA CUCTEMBI

4. MartemaTH4eckasi MoJeJib HMCIOJb3yeTcsI B OCHOBHOM /IJisl... (BbIOEpUTE OJUH BapHUaHT

OTBETA)
a) BCEro MepeYrCICHHOTO BhIIIE
0) U3YYCHHSI CUCTEMBI
B) yIpaBJICHUs CHCTEMOM
') IPUMEHECHHUSI CHCTEMBI

5. Ilponecc MoaeMpoOBaHMA BK/JIIOYaeT B ceds... (BbIOEpUTE OJIMH BapUAHT OTBETA)

a) 00BEKT
0) Mozienh
B) aHAJIU3
I) Ipouecc

Kiroun

1.

Al Bl Rl I
CRECR RSN

6. Hpouumaﬁme meKcm u ycmanosume coomeemcmeue

Hepe‘lI/ICJIEHBI MATEMATUKO-CTATUCTUYICCKHUE MCETO/AbI,

HauOoJiee YacTo NpUMEHSACEMbIEC B

HCCIIeI0BATEIbCKOM paﬁoTe B 00JIACTH CeJILCKOI'0 1 JieCHOro xo3siicrBa. CooTHecuTe YKazaHHbIC

METO/IbI C MX OIMPEACTCHUECM.

MeTtoabl Ornpenenenne

1. Koppensiuronnsiit ananus a) OILICHWBAET JOJII0 BJIMSHUSA HECKOJBKUX (haKTOPOB Ha
0OLIYI0 U3MEHUHUBOCTh NPU3HAKA

2. JlucriepcuOHHBIN aHAIN3 0) U3yyaeT 3aBUCHUMOCTb U3MEHEHUS OJIHOTO MPU3HAKa OT
OJIHOBPEMEHHOTO U3MEHEHMS] HECKOJIbKUX

3. Perpeccuonnslii ananus B) H3y4aeT COMNpPSHKEHHYIO M3MEHYHMBOCTh JABYX WU
HECKOJIbKUX ITPU3HAKOB

4. MHO0XeCTBEHHOI I) u3ydaeT KaKk W3MEHsieTcd OJUH [MpHU3HaK Mpu

PErPECCUOHHBII aHATIN3 OIIPEAEIEHHOM U3MEHEHUH JPYIOro
J) W3y4yaeT Kakas J0Jis Bapualuy OJHOrO MpHU3HAaKa
3aBMCHUT OT BapbUPOBAHUS APYTOro IMpHU3HAKA

3anummre B Ta0JIUIly BEIOpaHHBIE OYKBBI 1101 COOTBETCTBYIOIUME LU paMu

1 2 3 4
B a r §)




Bropoii 3Tan (NpoOABUMHYTHLII YPOBeHb) — MOKa3biBaeT C(POPMHUPOBAHHOCTH IMOKa3aTeJs
KOMIIETEHIIHH «YMETb»: MOCTPOUTHh MOJEeJH PA3JIUYHBIX TE€XHOJOTUH BO3JeJbIBAHUA KYJIbTYP,
CHUCTeMbl 3allUTHl pacTeHHMii, CcOpTa ¢ NPHMEHEHHEM KOMIbIOTEPHOr0 MPOrPAMMHOIO
ob0ecrneyeHusl.

3ajaHus OTKPHITOTrO THMNA (BOMPOCHI JAJIsl ONPOCA):
1. MaTematuueckoe onucaHue JMHAMUKU MOMYJISIUA OMOJIOTUYECKUX BUIOB SIBJISETCS . . .
2. MaremaTH4ecKkoe MOJICIIMPOBAHKE — 3TO CPEACTBO JJIS. . .
3. [1o moBegeHHIO MaTeMaTHYECKUX MOJIEJICH 110 BPEMEHHU UX Pa3JIeNsIoT Ha. ..
4. Ha xakol s13bIK JJOJKHA OBITh «IIepeBECHA» MPUKIIaTHAS 3a7a4a IS €€ PEIICHHS C
HcnoJib3oBanreM DBM?
5. 3naky "?" B cxeme "HcclieryeMblii po1iece - ? - pe3ysibTaT MaTeMaTH4YeCKOro MoieTupoBaHus"
COOTBETCTBYET

Kiroun

1. MaremaTuueckoe OINUCaHME JWHAMHUKHU IOMYJALUU OHOJOTMYECKUX BHUIOB
ABIISIETCA OMOJIOr0-MaTEMATUYECKON MOJEIBIO.

2. MaremaTnueckoe MOIEIMPOBAHUE — OTO CPEACTBO ISl H3Y4YEHHsS CBOMCTB
peaIbHBIX 00OBEKTOB B PAaMKax IOCTAHOBJICHHOM 3a/1a4H.

3. [To moBeneHWIO MaTEMAaTHYECKUX MOJENEH II0 BPEMEHHM HUX pa3lessiloT Ha
CTaTMYECKUE U IUHAMUYECKHUE.

4. [Tpuknannas 3ajmada Juist ee pelieHus ¢ ucnosib3oBaHueM OBM nomkHa ObITh
«TepeBeieHa» Ha (OpMaJIbHBIA MAaTEMaTHUECKUH S3BIK.

3. 3naky "?" B cxeMe "HcclemyeMblil mpouecc - ? - pe3ysibTaT MaTeMaTHYeCKOIo
MOJIEJIMPOBaHUs" COOTBETCTBYET MaTeMaTHUecKasi MOJEIb.

Tpernii 3Tan (BBICOKHI1 YPOBEHB) — MOKa3bIBaeT C)OPMHUPOBAHHOCTD NMOKA3aTEJsl KOMIIETCHMHU
«BJIA/IETb»: COBPEMEHHbIMH IPOrPAMMHBIMU MAaKeTAMH IPOBEICHUS MOJEJIHMPOBAHMS,
MATEeMATHYECKHUX PAac4YeTOB U CTATUCTHYECKOI0 aHAIN3a HH(pOpMaLHU.

[IpakTnyeckune 3agaHus:
1. Pa3paborate Mozenb 3aBUCUMOCTH YpPOXAMHOCTH O3MMOW MIIEHUIIBI OT IOKa3areneu
MOYBEHHOT'0 I010poAus. Y pokaitHOCTb, 1/Ta — 21,3. CoaeprkaHue NOJABMXXKHOTO Gocdopa, MI/KT
nouBsl — 170.
2. Bribopka comepxur crienyromme BapuaHthl: 4, 5, 6. VKaxure 00beM BBIOOPKH, CpeIHEE
apu(pMeTHYeCKOe 3HaUeHUE, TUMUTHI U pa3Max W3MEHUYHUBOCTH.
3. Pazpaborarb MoOJEIb 3aBUCUMOCTH YpPOKAHOCTH O3MMOW TIICHHUIIBI OT TOKa3aTesen
MOYBEHHOT'O TUI010poAus. Y pokaitHOCTb, 1/ra — 37,7. CoaeprkaHue MOJABMXKHOTO (Gocdopa, MI/Kr
noyBbl — 302.
4. KoahduuumeHT Koppesiiuy ypoxKaiHOCTH 03UMOH TMIIEHULBI C CPEAHET0/JOBOI TeMIepaTypoi
atMocdepHoro Bo3ayxa paseH » = 0,9. Uemy paBeH K03 UIIUESHT JeTEPMUHAITIHN ?
5. TlepBasi BbIOOpKa COJEPXKHUT cilexyroliue BapuaHTel: 5, 6, 7. BTopas BbIOOpKa COIEPKUT
BapuaHThl: 8, 9, 10. YV kakoil BBIOOPKHM OTHOCUTENBHBIH MMOKa3aTeab H3MEHYUBOCTH OoJbIe?

Kiroun

1.

1. OnpenensieM Maccy MaxOTHOTO CJIOs MOYBHI HA TwIoaau B 1 rekrap: m = S*h*r, m =
0,22 " 10000*1,25 = 2750 T/ra.

2. OmnpenensieM 3amac MOJBMKHBIX coequHeHHH Gochopa B MaXOTHOM ciioe: | KT Mmo4BbI
comepxut 170 mr P2Os; 2750000 kr 2 — 2/ X mr P2Os; X = 2750000%170: 1 =467 500
000 mr unu 467,5 kr/ra;

3. PacrteHuss 03MMOM MIIEHWIB YCBAaWBAIOT M3 TMOYBBI TOJBKO YacTh YCIOBHO




JMOCTYIHBIX 3JeMeHTOB mutanus: PrOs= 467,5%5:100 = 23,4 xr. Takum oOpa3zom,
03MMasl TIICHHUIIA MOKET chopMUpOBaTh ypoxkaih OCHOBHOM mpoxaykiuu 21,3 1/ra npu
coaepxanuu P>Os = 23 4 xr.

Cokpawennvlil 6apuanm omeema.

Macca maxoTHoro ciosi mo4ysbl Ha | rekrtape paBHa 2750 T/ra, 3amac TOJBM)KHBIX
coenuHeHni pochopa B maxoTHOM cioe paBeH 467,5 kr/ra. Takum obpazom, o3umas
MIIEHUIIA MOXET Cc(HOPMHUPOBATh YpoOKalh OCHOBHOW mnpoaykmuu 21,3 1/ra mnpu
coaepxanuu P>Os = 23 4 kr.

Jns ykasaHHOW BBIOOpPKM 00BEM BBIOOPKH N=3; cpenHee apu(pMEeTHUECKOe 3HaYCHHE

x=5,0; NUMHTBI: MHHHMAJIbHOE 3HAYCHUE Xmin—4,0; MaKCHMaJbHOE 3HAYCHHE —
Xmax—0,0; Pazmax m3menumBoctu R=2,0.

1. OnpenensieM Maccy MaxoTHOTO CJIOS MOYBHI Ha IIomaay B 1 rektap: m = S*h*r, m =
0,22 “10000*1,25 = 2750 1/ra.

2. OnpenensieM 3amac MOJBM)KHBIX COSTMHEHHH (ocdopa B TaXOTHOM ¢j10€: 1 KT MOYBBI
comepxkut 302 mr P>Os; 2750000 kr 2 — 2 / X mr P>Os; X = 2750000%302: 1 =
830500000 mr umau 830,5 Kr/ra;

3. Pacrenuss 03uMON TIIEHUIBI YCBAaMBAIOT W3 TIOYBBI TOJIBKO YacCTh YCJIOBHO
JMOCTYHHBIX 31eMeHTOB nutanus: P>Os= 830,5*5:100 = 41,5 kr. Takum oOpa3zom,
03MMas IMIICHUIA MOXXET C(OPMHUPOBATH ypOXKail OCHOBHOW mpoaykuuu 37,7 m/ra npu
coaepxxanuu PoOs = 41,5 kr.

Cokpawennvlil 6apuanm omeema:

Macca nmaxoTHOro cjos mouyBbl Ha | rekrape paBHa 2750 T/ra, 3amac IMOJBHKHBIX
coeauHeHuil pocdopa B maxotHoM cioe paBeH 830,5 kr/ra. Takum obpazom, o3umas
NIIEHUIIA MOXeT C(QOpPMHPOBaTH ypOKalk OCHOBHOW mponykmmu 37,7 1m/ra mpu
coaepxanuu P>Os = 41,5 kr.

IIpp JMHEWHOW CBS3M ypOXKAMHOCTH O3MMOW IIIEHUIBI C CPEAHErOJOBOU
TeMIepaTrypoil aTMocepHoro Bo3ayXa KO3(pGHUIMEHT JeTepMHMHAIMM IpEACTaBIseT

) 2
coboit ry, _ 0.92=0.81.

OTHOCHUTEIBHBIM [OKA3aTelIeM HM3MEHUYMBOCTU SBIsETCS KOA(Q(QUUIMEHT BapHaluu
K

Cv ==-100 (%),
x

rae Cv — K03 UIUEHT Bapualuu, s — AUCIEPCHs,
X — cpenHee apu(METHIECKOE 3HAUCHHUE.

_ Z(‘xi _7_()2

Jlucnepcus s° = ,
n—1

r7ie n — 00beM BBIOOPKH.

O0bem mepBoit u BTOpoii BeIOOpkH n=3. CpenHee mepBoii BeIOOpKH X =6,0; cpenHee
BTOpOH BBIOOPKHU X =9,0.

Jlucrepcus TiepBoii BLIGOPKHU s°=1; qucrepcus BTopoii BEIGOpKH s*=1.

Koad¢unment Bapuanuu neppoii Beioopku Cv=17%, Bropoii Bei6opku Cv=11%.

WTak, OTHOCHUTENBHBIA IMOKa3aTellb MU3MEHYMBOCTH MEpPBOM BBIOOPKH OOJbIIE, YeM y
BTOPOU.

Cokpawennulli gapuanm omeema.

Koadduuuent Bapuanuu neppoit Bioopku Cv=17%, ropoii Bei6opku Cv=11%. Takum
00pa3oM, OTHOCUTEIIbHBIN MOKa3aTelb U3MEHYMBOCTH MEPBOM BBIOOPKU OOJIbIIE, YEM Y
BTOPOH.




OueHovHbIEe cpeCcTBa 115 POBeIeHNUs IPOMEKYTOUYHOM aTTecTalun

[TpomeskyTouHas arTecTanus IPOBOJUTCS B BUJIE 3a4eTa.

3aueT BBICTABIISETCS IPENOJaBaTeieM B KOHIIE W3Y4YEHHUS AMCLMILIMHBI IO pe3yjbTaTam
TEKYILEro KOHTPOJIS.

Ecin cTyfeHT He cnpaBWiIca C 4acTbiO 3alaHUi TEKYLIEro KOHTpPOJS, €My IIPelOCTaBIIsETCS
BO3MOKHOCTh C/aTh 3a4€T Ha UTOTOBOM KOHTPOJBHOM MEPONPHUATHH B (hOpME OTBETOB Ha BOIPOCHI K
3a4eTy WM TECTOBBIX 33/IaHUN K 3aUeTy.

BOHPOCLI AJIsA 3a9€Ta
ITonsarue o MOACIIN U MOJCIIMPOBAHUU.

[Ipumepsl MOAEIUPOBAHUS B ArPOHOMHUH.

Knaccudukanus MaTeMaTHUeCKUX MOJIENIEH.

OMIOUPUYECKUE U TEOPETUUECKUE MOJEIIN, UX CYLIHOCTh U IPUMEPHI.
OnTuMHU3aIMOHHBIE U UMUTAIIMOHHBIE MOJIEIIN, UX CYITHOCTh U IIPUMEPHI.
CrarucTruyeckue U JMHAMHUYECKUE MOJIENH, UX CYITHOCTh U MPUMEPHI.
JleTepMUHUCTUYECKUE U CTOXACTUYECKHE, UX CYIIHOCTh U TPUMEDPHI.

PN R

CoiicTBa ((pyHKINN) MOJIEIH.

©

HpI/IHI_II/IHH MOICINPOBAHUA.
. OTansl MOJCIUPOBAHUS.

,_.._.
—_ O

. Bujpl Moneneﬁ, HCIIOJIb3YCMbIX B aI'POHOMHHU.

—_
[\

. CraTucTudueckue MOJCIIN arpO3KOCUCTEM.

[a—
(98]

. JuramMudeckune Moaenu GOPMHUPOBAHUS YPOXKAsL.

[a—
AN

. AHanM3 CBOMCTB MOYB KaK 00BEKTa MOACIUPOBAHUS UX TUIOJOPOIHS.

[a—
W

. 3aBUCUMOCTb ypOXasl CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP OT CBOMCTB M IOKa3zarenei
IJI0JJOPOIUsS TIOYB.

16. MonennpoBaHue Npu INIAHUPOBAHUN YPO>KaWHOCTH KYJIBTYP.

17. MonenupoBaHue U MOAEIN ONITUMU3ALIAN CTPYKTYPbI 3€MJIETIOJIb30BAHMS.

18. OnTumu3zanus Moziesel MOCEBOB KyJIbTYp IS Pa3JINYHBIX YCIOBUH PETUOHA.

19. Mozenb arpopuToIeHo3a.

20. Monenu cucteMbl YA0OpEHUH.



4. METOAWYECKHUE MATEPHAJIbBI, ONPEJE/IIIOLUE ITPOUHEAYPbl OUEHUBAHUSI
3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA AEATEJIBHOCTHU

Texkymuii KOHTPOJIb

TectupoBanue a1 MNPOBEACHUS TEKYLIETO KOHTPOJS IMPOBOJMUTCS C IMOMOIIBI CHCTEMBI
JTMCTAaHIIMOHHOTO 00y4YeHus: Win KomrbiotepHoit mporpammbl KTC-2,0. Ha TectupoBanue OoTBOAMTCS
10 munyT. Kaxxapiii BapuaHT TECTOBBIX 3ajaHuil BKItO4aeT 10 BompocoB. KoanuecTBO BO3MOMXKHBIX
BapUaHTOB OTBETOB — 4 win 5. CTyJeHTy HEOOXOMMO BBIOPATh OJIMH MPABUIIbHBINA OTBET. 3a KaXKIbIH
MpaBUJILHBIA OTBET Ha Bompoc mnpucBamBaercs 10 Oamros. [llkama mepeBoma: 9-10 mpaBUIBHBIX
OTBETOB — OLIEHKA «OTIMYHO» (5), 7-8 MpaBUIIbHBIX OTBETOB — OLIEHKA «XOpouio» (4), 6 mpaBUIbHBIX
OTBETOB — OIICHKa «yJIOBJIETBOpUTENbHO» (3), 1-5 mpaBUIbHBIX OTBETOB — OLEHKA «HE
YZIOBJIETBOPUTEIBHOY (2).

Onpoc Kak cpecTBO TEKYLIEro KOHTPOJISI MPOBOAUTCA B (POPME YCTHBIX OTBETOB Ha BOIPOCHI.
CryzneHT oTBe4aeT Ha IIOCTABJIEHHBIM BONpOC cpa3y, BpeMs Ha IOJAIOTOBKY K OTBETY HeE
MPEAOCTABIIACTCA.

[TpakTHyeckue 3a1aHus KaK CPEICTBO TEKYIIETO KOHTPOJIS MPOBOIATCS B MUCbMEHHOH (hopme.
CrynenTy BblIaeTCs 3a/1laHue U npeaocrasiisgercs 10 MUHYT 171 HOATOTOBKHU K OTBETY.

IIpomekyTOUHAs aTTEeCTALMSA

3aueT MpOBOAMUTCS IYTEM IOABEACHUS UTOIOB IO pe3yjibTaTaM TEKYILIero KoHTpois. Ecnu
CTYJEHT HE CIPaBWICA C 4acThIO 33JaHMM TEKyLIEr0 KOHTPOJISA, €EMY IIPENOCTABIISAETCS BO3MOKHOCTh
C/aTh 3a4€T HAa UTOTOBOM KOHTPOJILHOM MEPONPUATHU B (pOpME OTBETOB HA BOIPOCHI K 3aueTy WJIU
TECTOBBIX 3a/1aHui K 3aueTy. PopMy 3auera (OIPOC UM TECTUPOBAHUE) BEIOUPAET MpEnoaBaTeib.

Ecnu 3auer mpoBoautTcsi B GOpME OTBETOB Ha BOMPOCHI, CTYACHTY IpEIJIaraeTcsi OJUH WIIH
HECKOJIBKO BOIIPOCOB M3 IIEPEYHS BOIPOCOB K 3adeTy. Bpems Ha INOATOTOBKY K OTBETYy HeE
IIPEIOCTABIISAETCS.

Ecnu 3auer nmpoBoauTCs B pOpMe TECTOBBIX 33JaHUM K 3a4€Ty, TECTUPOBAHUE JJISl IPOBEICHUS
TEKYyIIero KOHTPOJS MPOBOAUTCS ¢ moMOImb0 CHCTEMbl JTUCTAaHIMOHHOTO OOYYEeHMs WIH
koMmnbrotepHor mporpammsl KTC-2,0. Ha tecrupoBanue orBogutcst 10 munyTt. Kakaeli Bapuant
TECTOBBIX 3a/7aHuil BkItoyaeT 10 Bompocos. KonnuecTBO BO3MOXHBIX BapUaHTOB OTBETOB — 4 WiH 5.
CryneHTy HEOOXOIUMO BBIOPATh OJIMH MPABUIIBHBIN OTBET. 3a KaXKAbIi MPaBUWIbHBIA OTBET HAa BOMPOC
npucBauBaetcs 10 6aos. [llkana nepeBoga: 9-10 nmpaBUIbHBIX OTBETOB — OIIEHKA «OTIUYHOY (5), 7-8
NPaBUIBHBIX OTBETOB — OLEHKa «xopomo» (4), 6 TmpaBUIbHBIX OTBETOB — OILIEHKA
«YIOBIETBOPUTETHHO» (3), 1-5 MpaBUIBLHBIX OTBETOB — OLIEHKA «HE YIOBJIECTBOPUTEIHHOY (2).



