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Pabouas mporpamma paszpadotana B coorBerctBuu ¢ ®I'OC BO no Hanpasnenuro noarorosku 35.03.06
ArpounxeHepus.

Pabouas nporpamMmma JUCHUILTUHEI pa3paboTaHa 0OYeHmoMm
Kadenpel _yugdpossix cucmem u undiceHepHbIX mexHoao2ull, K.m.H., Cmpykogoim A.H.
(Haumenosanue kaghedpsi, yuenasa cmenenv, PHO)

Penensent: k.m.H., doyenm, 3agedyrowuii Kageopou 31eKmpoobopy008aHus U INeKMpOmexHU4ecKux
cucmem 3axkabynun A.B.



1. Ilnanupyemble pe3yJibTaThl 00yUeHHs MO TUCHUILINHE, COOTHECEHHbIE €
ycraHoBJeHHbIMUA B OIIOII BO ungukaTopamMu J0CTHKEHUS] KOMIIETEHIIH I

1.1 Ilepeyens KoMNeTeHIMIi, POPMHUPYEMBIX Y4eOHOH IMCIHHUIIIMHOMI

Koa n HaumeHoBaHHe HHANKATOPpA JOCTUKCHUSA

KOI{ H HAUMCHOBAHHE KOMIICTCHIIUHN
KOMIICTCHII MU

OomenpodgeccuoHaJIbHAasT KOMIIETEHIIUSI
OIIK-1 Cnocoben pemaTh TUIOBbIE 33/lauM | 3HATh: OCHOBHBIC METOJIbI, CIIOCOOBI U CPECTBA
HpOd)eCCHOHaHLHOﬁ JCATCIPHOCTH HA OCHOBC MOJIy4YEeHU, XpaHEHUs, Hepepa60TKH
3HAHNMH OCHOBHEIX 3aKOHOB MATEMAaTHUCCKHX | yyhopMalMu; 3HAET OCHOBBI MOJIETMPOBAHM,
W CCTCCTBCHHBIX HAayK C HPUMCHCHUCM | apanms3a W COBEPLIEHCTBOBAHUS  OM3HEC-
HH(bOpMaHPUIOHHO'KOMMYHHKaHHOHHHX IIPOIECCOB U MH(POPMAIMOHHO-TEXHOJIOTHYCCKOM
rexmoIoruH UHOPACTPYKTYPHI IPEATPUITHS

YMeTh: pemiath 3adadud ¢ NPUMCHCHHEM
NPOrPAMMHBIX ~ MHCTPYMEHTAJIbHBIX  CPE/CTB;
pa3pabaThIiBacT M aHAJIM3UPYET MOJCIH OW3Hec-

IIPOIIECCOB u IPOCKTOB 1o ux
COBEPIICHCTBOBAHHUIO, A  TaKXe  IMPOBOJIUT
UCCJIEI0BaHUS UH(POPMAIIMOHHO-
TEXHOJIOTUYECKON UHPPACTPYKTYPHI
HPEAIPUATHSA.

BJ'Ia,Z[eTLZ HaBBIKAMHM CaMOCTOSITEIbHOM pa6OTLI B
CUCTEMC KOMIIBIOTCPHBIX TEXHOJIOTHIA.

2. llesan 1 3a7a4M OCBOEHH S Y4eOHOH TUCHUIIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
OI1OoII BO

JucuunnuHa «MaTtemaTuyeckue MOJeNn U MeTo/Ibl B IU(POBOI cpeie» NpeaHazHaueHa
JUIS  CTYIEHTOB, OOy4alolMxcs IO MporpamMme IOATOTOBKM OakalaBpoB HarpaBieHHS
noaroroBku 35.03.06 ArpouHkeHepHsi U OTHOCUTCS K IUCLUUIIIIMHAM BapUaTHBHOM YacTH.
N3yuenne nucuumianHbl «MaTemaTudeckue MojAeIr U MeToAbl B 1IM(poBoil cpene»
Oa3upyercst Ha «BXOJHBIX» 3HAHUSAX, YMEHHUSIX U FOTOBHOCTSAX OOydaromuxcs, GopMUPYEMBIX B
pe3ynbTareé OCBOEHHUs B KaueCTBE MPEIUIECTBYIOLIMX CIEAYIOUIMX IUCLHUILUINH: «BpIcmias
Matemarukay, « udopmaruka.
Lenvro oucyunnunel aensemcss GOPMUPOBAHUE Y CTYAEHTOB 3HAHUN OCHOB COBPEMEHHBIX
METOJIOB MaTeMaTUYECKOTO MOJICIMPOBaHMS, METOAOB IOCTPOCHHUS MOJeNeld pa3iInuHbIX
KJJaCCOB M MX pealM3allud Ha KOMIIBIOTEPHOW TEXHHMKE IIOCPEACTBOM IPHUKIAJHBIX

IIPOTrPaMMHBIX NTPOJYKTOB.

3a0aueri  Oucyunaumvl  A6nsemcsi OCBOGHHUE CTYACHTAaMH COBPEMEHHBIX METOJIOB
MaTE€MaTH4eCKOro  MOJEIMPOBAHMS IPOLIECCOB M CHCTEM, J3TAallOB  MaTeMaTH4YECKOTO
MOJIEJTUPOBAHUS, TPUHIUIIOB IOCTPOCHHUS U OCHOBHBIX TpeOOBaHMH K MaTeMaTUYECKUM
MOJIEIISIM, CXEMBI X pa3pabOTKHU U METO/I0B MCCIIEOBAHUS.



3. O0bem y4yeOHOM AUCHHMILVIMHBI B 324eTHBIX ¢IMHUIIAX C YKA3aHHEM
KOJINYECTBA aKaJeMHYeCKHX YaCOB, BbIIeIeHHBIX HA KOHTAKTHYI0 padoTy 00y4yaromuxcs ¢
npenogasareseM (110 BUIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJIbHYIO padoTy

3.1 Oynas ¢opma 0O6yueHus

Buj yue6HO# paboThI 5__ Cemectp
OO61as TpyA0EMKOCTh AUCHUIIINHBI, 324ETHBIX €AHHHUII
4acoB 108
AyautopHasi (KOHTaKTHas1) padora, 4acoB 48,25
B T.4. 3aHSATHUS JIEKIIMOHHOTO THUIIA 16
IIPAKTUYECKHE 3aHITHSI 32
IIpome:xxyTouHasi aTTecTaNMs 0,25
CamocrtosiTeibHast padoTa 00y4aomMXcsi, YacoB 55,75
KonTpoan 4
B T.4. 3al[ITa MPAKTUYECKON pabOThI
Bun npomexyTouHol arrectanuu 3a4UeT

3.2 3aouHas popma oOyueHUs

Bun yuebnoit paboThl 4  Kypce
OO0m1ast TpyA0€MKOCTh AUCIIUIUIMHBI, 3a4€THBIX €UHUIL
4acoB 108
AyautopHasi (KOHTaKTHas1) padora, 4acoB 12,25
B T.4. 3aHSATHUS JIEKIIMOHHOTO THUIIA 6
MPAKTUYECCKHUE 3aHATHSI 6
[IpomexyTouHAasl aTTEeCTALMSA 0,25
CamocrosiTesibHasi padoTa 00y4aouuxcs, 4acoB 91,75
Kourtpoin 4
B T.4. 3al[UTa MPAKTUICCKOU pabOTHI
Bun npomexyTodHOM arTecTanuu 3a4UeT

4. Conep:kanue THCHUILUINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/esaM) ¢ yKasaHueM
OTBeJ€HHOI0 HA HUX KOJHYEeCTBA aKAIeMHYeCKHX YaCOB U BUAOB y4eOHbIX 3aHATHIA
4.1 Ilepeuenv pazoenoeé OucuunIuHBl C YKA3AHUEM MPYOOEMKOCHMU AYOUMOPHOU
(KOHmMaKmHoIl) u camocmoamenbHoll padbomsel, 6U008 KOHMPO.JIell U NEPEYH KOMNEmeHUUIL

Ounas popma 0O0ydeHHs

TpymoeMKOCTh, 4aCOB Kog UK
pyA 2 Haumenosau AU
B TOM YHCJIE
HauMmeHnoBaHue paszieinos = ne
ayTUTOPHOMH
U TeM BCETO .. | CAMOCTOSTENH | OLIEHOYHOTO
(KOHTaKTHOM) N
HOM paboTHI cpencTaa
paboThl
Pazpen 1. Moaean wu Ompoc Ha OIIK-1
A A 51,5 24 27,5 p
MO/JeJTUPOBAaHME. JIEKITUU
1.1. Maremarndeckue Onpoc Ha
21,5 8 13,5 1poc H
MOJCIH. JICKLIUH
1.2. MaTtemaTuueckas
. Omnpoc Ha
MOJENb DIEKTPUIECKON 18 8 10
JIEKLIUH
IENH.
1.3 Marpuunsie 18 8 10 Omnpoc Ha
K0d(pHUITUEHTHI JeKIUH




MaTeMaTU4eCKON
MOJEIIN DJIEKTPUYECKOU
11(S1078
Pazgen 2. OcHoBBbI Orpoc Ha
YUCJIEHHBIX METO/10B. 52 25 24 28.25 JICKIINH,
' ' MIPaKTUYECKOE
3a/1aHIe
2.1 OcHOBHBIE TIPHHIIUIIBI Orpoc Ha
3aJaHusI  OOBEKTOB n 21.05 8 13.05 JIEKLIMH,
MPOBECHUS] BBIYMCIICHHI ' ’ HPaKTHYECKOe
B Mathcad. 3a/laHne
Omnpoc Ha
2.2. Martpuunslie 18.20 8 10.20 JISKIIHH,
BBIYMCIICHHUS. ' ' MPAKTHYECKOE
3a/1aHKe
Onpoc Ha
2.3. Pemienne ypaBHEHU 19 8 11 JICKIUH,
U UX CHCTEM. MPAKTHYECKOE
3a/IaHKe
HToro 3a cemecTp 108 48,25 55,75
4 0,25
HUTOI'O no aucuuninge 108
3aounas popma 0OydeHus
TpynoeMKOCTb, 4aCOB Kon NIK
. H
B TOM 4YUCJIC AUMCHOBAH
HaumenoBanue pazaenos PAp———— ue
U TeM BCETO (K}(/));[{TaKEHoﬁ) CaMOCTOSITENb | OLIEHOYHOT'O
paboTHI HOU paboTHI CpeJcTBa
Pazpen 1. Monpean u Omnpoc Ha OIIK-1
51,5 6 45,5
MO/IeJIUPOBAaHME. JIEKIMN
1.1. MaremaTudeckue 175 5 155 Onpoc Ha
MOJICIIN. ' ' JIEKLAA
1.2. MaTtemaTudeckas
Mo i 22 2 20 Onpoc Ha
JIEJIb AJIEKTPUUECKOU
JIEKIHH
1(S1178
1.4 Marpuunsie
KO3 HULIUEHTBI
o Ormpoc Ha
MaTeMaTH4EeCKOU 12 2 10 1P
N JIEKIHH
MOJIETN DJIEKTPUYECKOM
LIETIN.
Paznen 2. OcHoBBI Orpoc Ha
YUCJICHHBIX ME€TO10B. 52 25 6 46.25 JICKIIMH,
’ ’ MIPAKTUYECKOE
3a/1aHKe
2.1 OcHOBHBIE TIPUHIMIIBI Onpoc Ha
3a1aHus 00BEKTOB u 18.25 5 16.25 JICKIIMH,
MPOBE/ICHUS BBIYHUCIICHUI ' ’ HPaKTHYECKOe
B Mathcad. 3a/IaHIe
Omnpoc Ha
2.2. Marpuynsie 29 5 20 JIeKIUH,
BBIYHMCJICHHUS. MPAKTHYECKOE
3a/1aHIe
2.3. Penienne ypaBHeHUii 12 2 10 Onpoc Ha




U MX CUCTEM. JIEKIIUH,
MPAKTUYECKOE
3a/1aHKe

3amuTa NpaKkTH4YecKol 4
padoThl (KOHTPOJIb)
Tect (3a4éT)

Hroro 3a cemecTp 108 12,25 91,75
HUTOI'O no aucuuninHe 108

Hpume HbLU nepevienb OUECHOYHbLX cpedcms ons meKyuieco KOnmpoJia ycnesaemocmu

No | HaumenoBanue | Kparkas xapakTepucTHKa OIEHOYHOTO CpeCTBa IIpencraBnenue
1/ | OLEHOYHOTO OLIEHOYHOTO
I | cpeacTBa cpeacTBa B GpoHIe
1 | 3amaua IpakTuueckue 3amanus ¢ ucnonp3oanneM MatchCAD u MS | Komrurekt 3amad 1
(mpaktrueckoe | Excel. 3aJaHni
3aj1aHuE)
2 Tect Cucrema cTaHIapPTU3UPOBAHHBIX 3a/IaHUM, TTO3BOJISIOIIAS DoH TECTOBBIX
AaBTOMAaTU3UPOBATh NPOLEAYPY U3MEPEHHUS YPOBHS 3HAHUH U 3aJlaHui
yMeHH 00yJaronierocs.

4.2 Cooepircanue oucyuniuHnsl no pazoenam u memam
Pa3nes 1. Moaeau u mojesinpoBaHue.

I_Ie.]'ll/l — KJIIFOYCBBIC CBEACHUA O MOACIIAX U MOJACIMPOBAHUU.
33[{3'11/1 — paCcCMOTPECTh O6I_I_II/IG CBCACHHA O MAaTEMATHUYCCKUX MOACIIAX.

ITepedyenb y4eOHBIX 2JIEMEHTOB pa3jeJia:
MaremaTnueckasi MOJEIb  AJIEKTPHUECKOW  1menu.  MaTtpudable KO3 PHUIUEHTHI
MaTEeMaTU4YeCKON MOJEIIN JIEKTPUYECKON LIETIH.

Pa3znea 2. OcHOBBI YHCJIEHHBIX METOI0B.

Ilesm — U3y4nuTh OCHOBHBIC NMPHHIUIBI 33JaHUS OOBEKTOB U MPOBEACHUS BBIYMCICHUN B
MatchCAD.

3anaum -

® 3HAKOMCTBO ¢ paboToii B mporpamme MatchCAD,;

® OCBOWTPH TIOCTPOCHHE U PEUICHHE MaTEeMAaTUYECKHX MOJIENICH CPEeICTBAMH IPOTPAMMBI

MatchCAD.

IlepeueHb yueGHBIX 2J1€eMEHTOB pa3jena:
MarpuyHble BeIMHCIICHUS. Pelienne ypaBHEHUH U MX CUCTEM.

5. OneHo4YHbIe MATEPUAJIBI IO TUCHHILIHHE
O1lcHOYHBbIC MaTepUaNbl MO JUCIUILUIMHE TPEACTaBICHb B BHIC (OHIA OIEHOYHBIX
CpPEJICTB.




6. MarepunanbHO-TeXHHYeCKOe U Y4eOHO-MeToAHYecKoe odecreyeHue
AUCHUILITHHBI

6.1 IlepeyeHb y4eOHO-METOAMUYECKOT0 00ecIeYeHUs M0 TUCHHUILINHE

No

i ABTOp, Ha3BaHUE, MECTO M3JAHUS, U31ATEIbCTBO, TO/ H3IaHNs, KOJIMYECTBO CTPAHHIL

1.

6.2 IlepeyeHb yueOHbIX U3IaHUI, HEOOXOAUMBIX /IJIsl OCBOCHUS AUCHHUILUIUHBI *
DNeKTpoHHBIE YdeOHBIe N3JaHMsI B AIEKTPOHHO-OMOMMoTeyHbIX cuctemax (ObC)**:
Ne ABTOp, Ha3BaHUE, MECTO U3JIaHUs, TOJ U3TaHUS
P, ’ 8 » TOR 3 ’ Cchuika Ha yueOHOe m3nanue B ObC

n/n KOJMYECTBO CTPaHUI]

AnekceeB I'.B.MaremaTndeckue METO/IbI B
1. |umkenepun: Yueb.-meton. mocobue. CII6.: HUY | http://ebs.rgazu.ru/index.php?q=node/3198
NTMO; UXubT, 2014. 68 c.

Maropun, C.W. Teopust cucteM U CUCTEMHBIN aHaINU3
[OnexTponnsiii pecypc]: YdeOnoe mocobue / C.H.

: 20=
2. Martopun, O.A. 3umosen. — benropon: Uzn-so HUY http://ebs.rgazu.ru/?q=node/3011
«benl'V», 2012. - 288c.
Maropun, C.W. Teopust cucteM U CUCTEMHBIN aHaINU3
3 [Onextponnsiii pecypc]: YueOnoe mocobue / C.H. http://ebs.rqazu.ru/?g=node/3011

Maropus, O.A. 3umosen. — benropon: U3n-so HUY
«benl'Y», 2012. - 288c.

UYepusiii, A.A. MaremaTHueckoe MOJAEITHPOBAHHUE C
npuMeHeHueM rpaduuecknx noctpoenuit B EXCEL
4. | [Dnextponnsiii pecypc]: Yuebnoe mocobue / A.A. | http://ebs.rgazu.ru/?q=node/774
Uepnbiii. — Ilensza: Ilen3eHckuil rocyaapcTBEHHBII
yauBepcutet, 2010. — 91c.

** ykaspiatorcs ObC, ¢ KOTOPBIMU 3aK/IFOUEHBI OMOIMOTEKON YHUBEPCUTETA JIOTOBOPA

6.3 IlepedeHnb 31EKTPOHHBIX 00Pa30BaTeJIbLHBIX PeCypCcoB *

Ne DJIeKTPOHHBII 00pa3oBaTe/IbHbII pecypc Hoctyn B DOP (cerb UHTepHeT, JIOKATbHAS
n/n ceTh, ABTOPH30BAHHBbII/CBOOOAHBIH 10CTYII
1. | HUT ®opym http://citforum.ru/

omobpamov umerowguecss I0Pul 011 ceoetl ducyuniuHbl, pazoopamsvcs ¢ BONPOCOM OOCMyna,

6.4 CoBpemeHHble mnpodeccuOHAIbHbIE 0a3bl JAAHHBIX, HWH(OPMALMOHHbIE
CIPABOYHbIE CHCTEMBbI M JTUIEH3MOHHOE MPOrPaMMHOe o0ecredeHmne

Cospemennblie npodeccnoHaNabHbIe 0a3bl JAHHBIX, HHPOPMAILHOHHBIE CIIPABOYHbIEC
CUCTeMbl, HU(POBbIe  JJIEKTPOHHbICe  OMOJIMOTEKM M  Jpyrue  3JEeKTPOHHbIE
o0pa3oBaTe/IbHBIC PeCypChl


http://ebs.rgazu.ru/?q=node/3011

1. JloroBop o moakiaroueHMM K HamuoHanmbHON  3J€KTpOHHOW OuOIMOTEKEe H
MpEeAOoCTaBIeHUH JoCTyna K oObekTaM HanuoHaapHOW — SJEKTPOHHOW — OMOIMOTEKH
Nel01/HBB/0502-m ot 26.02.2020 5 neT ¢ mpoJIOHTaIiei

2. JIoroBOp Ha OKa3aHUE YCIIYT IO MPEAOCTABICHHUIO IOCTYIIA K 3JICKTPOHHBIM H3/IaHUSM
uznatenberBa «Jlaab» Ne527/21 ot 11.05.2021

3. Cornamenue o OecrulaTHOM TecToBOM JnocTyne Kk Polpred.com. O630p CMU
27.04.2016 6eccpouno

4. Cornamenue o OecrulaTHOM TecToBOM joctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpouno

5. Uudopmannonno-cupaBounas cucrema «['apant» — URL: https://www.garant.ru/
NudopmannonHo-cripaBounasi cucrema Jlunensumonnsd goroBop Ne 261709/OI1-2 ot
25.06.2021

6. «Koncynprant [Lmrocy. — URL: http://www.consultant.ru/ ceo6oambIi 1ocTy

7. Dnexkrponno-oubaroTeuHas cucrema AgriLib http://ebs.rgazu.ru/ (cBumeTenscTBO O
roCy/IapCTBEHHOU perucTpanuu 6a3el qaHHbIX Ne2014620472 ot 21.03.2014).

Hoctyn K JIEKTPOHHOM HH(oOpMAOHHO0-00pa30BaTeIbHO cpene,
HH(OPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH «AHTEepHeT»

1. Cucrema aucranionnoro ooyuenus Moodle www.portfolio.rgazu.ru (cBo6oaHo
pacnpocTpaHsiemMoe)

2. [lpaBo wucnonb3oBanus uporpamm aiasi OBM  Mirapolis HCM B cocrase
GbyHKIIMOHAIBHBIX OJIOKOB U Moayinei: BuptyanbHas komHaTta. CtanaaptHas aunensus 10 1000
noJas3oBareneid Ha 1 mecsn (Jlnensnonnsiii qoroop Ne 77/03/22 — K ot 25 ampens 2022)

3. HuHoBaloHHAsi cHCTeMa TEeCTUPOBaHMS — TMPOrpaMMHOE oOecredeHue Ha
wiatdopme 1C (dorosop Ne K/06/03 ot 13.06.2017)

4. OOpa3oBaTeNbHbIil UHTEpHET — MopTayi Poccuiickoro rocynapCTBEHHOTO arpapHOro
3a04YHOTO YHHMBEpPCUTETa (CBUIETEIICTBO O PErHCTpaIlMK CPEACTBA MAcCOBBIX MH(OpMAUU DIl
No ®C77-51402 ot 19.10.2012).

JInueH3noHHoe U CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrieyeHue

1. OpenOffice —  cBoOGomHBII  TakeT  OPHCHBIX  MPHIOKEHUH  (CBOOOIHO
pacrpocTpaHseMoe)

2. linuxmint.com https://linuxmint.com/ (cBo601HO pacmpocTpaHsieMoe)

3. DnexTpoHHO-OnOMMoTeunas cuctema Agrilib http://ebs.rgazu.ru/ (cBuaETEIBCTBO O
rocy/IapcTBEHHOU perucTpanuu 6a3sl qaHHbIX Ne2014620472 ot 21.03.2014)

4. OdpunmanpHasa crpanuna ®I'bBOY BO «Poccuiickuil rocyaapcTBEHHBIM arpapHbIi
3a0uHbIl yHUBepcuTeT» https://vk.com/rgazuru (cBo6oHO pacripocTpaHseMoe)

5. Ilopran  denepanbHOr0  rocyAapCTBEHHOro  OIOJKETHOrO  00pa30BaTeIbHOTO
yUpeXkaAeHuss BeIcuiero oOpa3oBaHus «Poccuiickuii TOCYHapCTBEHHBIM arpapHbIi 3a04HBIH
YHUBEPCUTET (cB0OOTHO pacmpocTpaHsieMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AuTuBHpycHOoe mporpamMmHoe obOecriedenne Dr. WEB Desktop Security Suite
(Cy6nunensnonnsiii goroop Nel3740 Ha mepenady HEMCKIIOYMTEIbHBIX MIPaB HA MPOTPaMMBbI
st OBM ot 01.07.2021).

6.5 IlepeyeHb y4eOHBIX ayIMTOPHIi, 000PY10BAHHS M TEXHHYECKHX CPeICTB

o0yueHust
HaunmeHoBaHnue
IIpennasnauenue Kopmvea Ilepeuensn
NOMelleHH Ne nollzqey e;mn 00opynoBaHus (B T.4. BUPTYaJbHbIe AHAJIOTH) U
(aynuropumn) 3 = TeXHMYECKHUX CpeCcTB 00yueHus ™
(aynuTopumn)



https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgazu.ru/
http://www.portfolio.rgazu.ru/
https://linuxmint.com/
http://ebs.rgazu.ru/
https://vk.com/rgazuru
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

s 3ansaTuit
JIEKIIMOHHOTO THTIA

507, 512 unxeHepHbIN
kopmyc, 7-10, 7-12
BUPTYaJIbHbIC
ayIUTOPUHU

1.Cucrema auctaHnuoHHoro ooyuenust Moodle
www.portfolio.rgazu.ru (ceoboaHO
pacupocTpaHsIeMoe)

JIitst 3aHsATHIA
CEeMHUHApPCKOTO THIIA
(cemMuHapsl,
MIPAKTHYECKUE
3aHATHA,
MPaKTUKYMBI,
nabopaTopHbIE
paboTHI,
KOJJTIOKBUYMBI),
TPYMIIOBBIX
KOHCYJbTALIHH,
WHIUBUYJIbHON
paboThl, IpOBEICHHS
TEKYIIEro KOHTPOIIS
U MIPOMEKYTOUHOM

507, 512 umxeHepHbIH
kopmyc, 7-10, 7-12
BUPTYaJbHbIC
ayTUTOPUHU

1.CucremMa auctannnoHHoro ooydenust Moodle
www.portfolio.rgazu.ru (cBo6omHO
pacnpocTpaHsieMoe)

2. O6pazoBarenbHas mwiatGopma
http://edu.rgazu.ru/

3. JlJaGopaTopHO-TIpaKTHYECKHE
MHOTO(YHKIIMOHAIILHBIE CTEHIBI JJIs1 BBITIOTHCHUS
71a00paTOPHO-MIPAKTUYECKUX 3aHITUN
«DNEKTPUICCKUE U MATHUTHBIC TICTIH.

4. JTaboparopnslii crenn «MccnenoBanue
XapaKTEPUCTUK ACHHXPOHHOTO JIBUTATEIS U
reHeparopa»

5. JTaboparopuslii ctern «MccnenoBanue
TpEX(hazHbIX Heneii»

arrecralnn 6. JlabopaTopHbIii CTEHT «YPaIOUKay
Jlist 320 nHKeHEepHbIN 1.006pa3oBarensHas miardopma http://edu.rgazu.ru/
CaMOCTOATENIbHOM KopILyc 2. Ha 6a3e mpoueccopa Intel Pentium G620
paboTsI 3. DnexTpoHHO-OMOMHOTeuHas cucteMa (ObC) ®I'BOY

BO PT'A3Y «AgriLib», pazaen: « ArponHKXEHEPHSD)
http://ebs.rgazu.ru/



http://www.portfolio.rgazu.ru/
http://www.portfolio.rgazu.ru/
http://edu.rgazu.ru/
http://edu.rgazu.ru/
http://ebs.rgazu.ru/

DEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIET'O ObPA3OBAHMA
MUHUCTEPCTBA CEJIbCKOI'O XO341CTBA POCCUHUCKOU OEAEPAIINN

«POCCHMCKHAM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O X035 CTBA
WMEHHU B.1A. BEPHAJICKOI' O»
(YHuBepcurer BepHajackoro)

@oH/1 O1LIEHOYHBIX CPEJCTB /sl POBe/IeHUsI TEKYIIero KOHTPOJIS U IPOMEeKYTOYHOM
aTTecTalii 00y4YaromuXxcsl Mo JUCHHIJIHHE
KoMniboTepHoe NpoeKTHPOBaHHE H MOIeJIMPOBAHHUE

Hanpasnenne noaroroBku 35.03.06 ArpouH:keHepus

HamnpaBneHHOCTh (mpoduns)  JjaeKkTpocHaldkeHWe ©  podoTH3ALMA
TEXHOJIOTMYECKHUX MPOIECCOB

Kanudukanun: 6axanasp 35.03.06 Arpoun:xenepusi;

O0akanasp 13.03.02 DiieKTPO3HEPreTHKA U JJIEKTPOTEXHUKA

®dopma oOydyeHHUs OUYHAS, 3204YHAS

bamammxa 2026 r.
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1.0nucanue noka3arteseid M KpuTepueB OLIEHUBAHUS MJIAHUPYEMbIX pe3yJibTaTOB
00y4eHHs 0 y4eOHOM TMCHUILIHHE

MNupukaTopsl HaumeHnoBanue
JOCTHXXCHUA YPOBGHB OCBOCHMU HHaHpreMBIe PE3yIIbTATE! OLCHOYHOTO
KOMIIETEHIIUHI 00yueHus cpencTaa
OIIK-1 Chocoben 3Haer: OCHOBHBIC MECTOJHI,
peniats THIIOBEIC CHOCOOBI Hu cpencrsa
3ajaqu . MOJTYYCHUS, XpaHCHHUS,
npoeccHoHaNbHOR nepepaboTky  MHPOPMAIUKL;
ACATCIBROCTI - A 3HAET OCHOBBI
OCHOBE 3HAHU
OCHOBHEIX  3AKOHOB MOJEJIIMPOBAHUS, aHaau3a |
MATEMATHICCKIX COBEPIIICHCTBOBAHUSI OW3HEC-
€CTECTBEHHBIX HAYK HIPOHCCCOB u
c IpUMEHEHHEM HHq)OPMaHHOHHO:
nH(pOPMAITHOHHO- TEXHOJOTUYECKOU
KOMMYHHKALIMOHHBI UHPPACTPYKTYPHI
X TEXHOJIOTMI PEANPUITHS
Ymeer: pemare 3amadud C
[ToporoBsiii MPUMEHEHHEM IPOTrPAMMHBIX
(YZOBIETBOPHTEIBEHO) UHCTPYMCHTAIIBHBIX CPEJICTB;
pa3pabarbiBaeT u
aHAIM3UpPYeT Mojenu Ou3Hec-
MIPOLIECCOB U MPOEKTOB IO UX
COBEPILICHCTBOBAHHUIO, A TAKXKE
MIPOBOJIUT UCCIe0BaHUsA
MH(}OpPMaLOHHO-
TEXHOJIOTMYECKOMN
UHQPACTPYKTYPhI
MPEANPUITHS
Bnapeer: HaBBbIKAMU
CaMOCTOSITEIbHOW paboThl B
cHucTeMe KOMITBIOTEPHBIX
TEXHOJOTUI
3HaeT TBepmo:  OCHOBHBIC
METO/IbI, CITIOCOOBI M CPEACTBA
MOJy4EeHUS, XpaHEeHUs,
nepepaboOTK  MHPOpPMaINH;
3HaeT OCHOBBI
MOJEIUPOBAHUS, aHAIN3A W
COBEPIICHCTBOBAHUS OH3HEC-
IIPOLIECCOB u
. MH(}OPMAaLMOHHO-
[IponBunyTHII o
(xoporio) TEXHOJIOTUYECKOU
HHDPACTPYKTYPHI
MPEATPHUATHS
Ymeer  yBepeHHO:  pellaTh
3aa4M4 C  NPUMEHEHUEM
MPOTrPpaMMHBIX
WHCTPYMEHTAIBHBIX CPEJICTB;
pa3pabarbiBaeT u

aHAIM3UpPYeT Mojenu Ou3Hec-
IPOIIECCOB U NMPOEKTOB MO HX
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COBEPLICHCTBOBAHMIO, a TAKXKE
IIPOBOJHUT HCCIIEN0BAaHUS
nH(pOpMaIMOHHO-
TEXHOJIOTUYECKOMN
UHGPACTPYKTYpPbI
NpEANPUITUS

Bianeer yBepeHHO: HaBBIKAMU
CaMOCTOSITEIbHONH paboThl B

Bricokuit
(OTIMYHO)

cucreme KOMIIBIOTEPHBIX
TEXHOJIOTU I

HNmeer chopmupoBaslieecs
cHucTeMaTHYeCKHe 3HAHUSA:
OCHOBHBIE METO/IbI, CIIOCOOBI U
cpencraa [IOJIy4EeHU,
XpaHEeHus, nepepaboTKu

I/IH(bOpMaHI/II/I; 3HA€T OCHOBBI
MOACIHMPOBAaHMA, aHallnu3a U
COBCPIHICHCTBOBAHUA ousHec-

IIPOLIECCOB u
MH(POPMAIIMOHHO-
TEXHOJIOTUYECKON
UHPPACTPYKTYPHI
IPEIIpUATHS

HNmeer chopmupoBaBuIeecs
cHCTEMAaTHYeCcKoe yMeHue:
pelaTh 3a/a4uu c

MPUMEHEHHEM TMPOrPAMMHBIX
WHCTPYMEHTAIBHBIX CPEACTB;
pa3pabaTbIiBaeT U aHAIU3UPYET
MOJEH OW3HEC-TIPOIECCOB H
MIPOEKTOB o ux
COBEPIICHCTBOBAHUIO, & TAKkKe
MIPOBOJIUT HCCJIEOBAaHUS
MH(pOPMaIMOHHO-
TEXHOJIOTUYECKOU
UHOPACTPYKTYphI
MPEATPUATHS

ITokazan cdopmMupoBasuieecs
cUCTeMaTHYeCKoe  BJIaJeHUe:
HaBBIKAMH  CaMOCTOSITEIIbHOMN
paboThI B cucTeme
KOMITHIOTEPHBIX TEXHOJIOTUI

2. Onucanmue mMKAaJj OICHUBAaHUSA

2.1 lllkana oyenusanusn na ymane meKyuie20 KOHmMpOoJis

dopMa TEKYyIIETO OTtcyTcTBHE IToporossrit IIponBunyTHIN Bricokuit
KOHTPOJIS yCcBOGHHS (HIDKE (YIOBIE€TBOPUTEIHHO) (xopomo) (oTsIMaHO)
IOPOTOBOr0)
Brmonaenne HE BBITIOJHEHA WIIH Pemmeno 6onee 50% Pemeno 6omnee 70% BCE 3aIaHUs
MIPAKTUIECKOI BCE 3a/IaHUS 3amanus, Ho MmeHee 70% 3a/1aHus, HO €CTh pemeHs! 0e3
paboThI pelIeHBI OMMOKH ommboK
HENpaBHIBHO
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CTyZLCHTBI, IMOKa3aBIINEC YPOBCHL YCBOCHHA HUMIKC MOPOTOBOro, HE AOMYCKAKOTCAd K HpOMC)KyTO‘-IHOfI

aTTeCTallMy O AUCIUAIUINHE.

2.2 Ilkana ouyeHusanusa HA IMane NPOMEICYMOYHOU ammecmauuu (3auem u

IK3AMEH 8 8UOe UMO206020 mecma, Kypcosas paboma)

®opma o
o TCYTCTBHE N .

IIPOMCIKYTOIHOU M IToporossrii ITponBHUHYTHIH .
ATTeCTAINN yCBOEHHUSI (HIKE Bericokuit (0TIH4UHO)

! (YAOBIETBOPUTEIHHO) (xopo1o)

IIOPOTOBOTO)
Beimonuenue
HUTOTOBBIX
TecTOB (HE
H (4 - 0 - 0 o H 1

( Menee 51% 51-79% 80-90% 91% u Goiee
MeHee 15
BOIIPOCOB HA
BapHaHT)

3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPHAJIbI, HEO0X0AUMBbIE [IJISl OLlEHKH
3HAHM, yMEHHUI1, HABBIKOB U (HJIH) ONBITA AEATEJbHOCTH, XapAKTEPU3YOIIHUX ITANbI
(opMupoBaHusa KOMIETEHINH B MpoLiecce 0OCBOeHUsI 00pa30BaTeIbHON NMPOrPaMMbl

POH/J OHEHOYHbLIX CPEACTB JJIAA TEKYIIEI'O KOHTPOJIA

(6 coomeemcmeuu NYHKmom 4 paboueti npoepammvl OUCYUNTUHDL)
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IIpakTudeckas padota Ne 1

B cpene MathCAD moctpouth rpaduk GyHKIHH Yy = U OIpENeNuTh Mo TpaduKy

X
(1+x)?
KOOPJHMHATBl MaKCHMyMa 3ToH (yHKIIMM B HHTepBaje H3MeHeHHI X oT 0 mo 2. JlomycTumas

IIOT PEITHOCTD NP OIpeieTIeHHH KOOPIHHAT JO/LKHA COCTaBIIATh He Gomee +0,05.

Hcnonp3yeMble HMEHA IepeMEeHHBIX

y — HcclleryeMas lepeMeHHas;

X — apTyMeHT;

Xn — HIKHAS TPAHUIIA ITO OCH X 006J1aCTH ITOCTPOeHHs rpaduka;

Xk — BepXHAs IPaHHIIA IO OCH X 06J1aCTH IIOCTPOEHUS I'PadHKa;

N — KOJIMYECTBO OTPE3KOB II0 OCH X B 00JIACTH ITOCTPOEHUS IpaduKa;

dx — mupuHa oTpesKa

okHo nporpaMmMsl MathCAD

x:= Xn, Xn + dx.. Xk

y(®)

TlonoxeHHe MaKCUMyMa YTOUHSETCS 10 rpa(any 3a CUET U3MEHCHHUA I'PAHHUII 10 OCH X o0mactu

noctpoeHus rpaguka Xn, Xk
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IIpakTiueckas padora Ne 2
HUcnonp3ys MaTeMaTHUeCKyI0 MOJeIb H3MEHEHHs TeMIlepaTyphl B OOBEKTe ¢ HJealbHOMI
TEIIONPOBOAHOCTRIO IIOCTPOUTH TIpadMK M3MEHEHHS TeMIIepaTyphl Ha IIOBEPXHOCTH
BO3JYIIHOrO 00OrpeBaTens OT BpeMeHH IpHu ckopocTax 0, 1, 2 u 5 M/c BO3IYNIHOTO HOTOKA
OOMyBAIOIETO  TEIUIOM3IYYAlOIIyl0 IIOBEPXHOCTb 3Toro  oborpeBaTens.  IlapameTpsl
oborpeBatens: MOITHOCTH - 1500 BT; miomnmaas Temionsrydaroniell moBepXHocTH - 0,5 M’; Macca

- 10 xr; MaTepuan — amomunui (c = 880 J[x/(xr-°C)). TemmepaTypa okpyxatomieii cpensi 20 °C.

Marematudeckas MOA€EIb HU3MCHCHHA TEMIIEPATYPhI B 00BEKTE C HIeaTbHOMN

TEILIOIIPOBOAHOCTBIO:

®:®0 +(®m _®0)'(1_e‘;)1

rne ©=T -7, - OTHOCHTeIbHAS TeMIepaTypa 00bekTa, °C;
®,=T, -T, - HavaIbHas OTHOCHTEJBHAS TEMIEPATypa 00bekTa, °C;
T, - Temmepatypa o6bekta, C°;

T, - TeMIlepaTypa oKpyxKaromeii cpensl, °C;

0

T, - Ha4anbHAs TEMIIEpaTypa 00bekTa, °C;

P
®, =— - MakcuMaJbHas OTHOCHTEIbHas TeMIlepaTypa 00beKTa, °C;

m

C
T= ; - TEIUIOBAs IIOCTOSHHAsA BPEMEHU 00BEKTa, C;

t - TeKyIlee BpeMs Ipolecca, C;

P, - MOITHOCTD HAyIIas Ha HarpeBaHUe 00beKTa, BT;

A=a-S -Temnooraada OT MOBEPXHOCTH 00bekTa, °C/BT;

S - ILIOIIAb IOBEPXHOCTH 00BEKTA OT KOTOPOi IPOHCXOIUT TEII00Taada, M,
5,6 +4-v, ona eo30yxa

“ 7135042100 \Ju, 03 600w

c

,
- yaensHas Temootaaqa, °C/(Br-m”);
U, - CKOPOCTb JIBIKEHHA OXJIaKAromIell Cpespl, M/c;

k
C=Y"c,-m, -TemnoemKkocts 0Gbekta, Jix/C°;

i=1

i — HHJIEKC J€TAaIH CJI0JKHOTO 00BEKTa;
k — Konmu4ecTBO AeTalel B CII0KHOM OOBEKTE;
¢; — yelIbHas TEIUI0EMKOCTS 1-0i eTanu oobekTa, Jx/(kr-C°);

m; —Macca 1-0if JeTaau 00beKTa, KT.
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JlomoTHUTEIbHBIE HCIIOIb3YEeMble HMEHA IEPEMEHHBIX

Tn — HIDKHSA TPAHUIIA TI0 OCH t B 06/IACTH IIOCTPOEHUS TpaduKa;
Tk — BepXHS IpaHHUIIA ITO OCH t 06TACTH ITOCTPOEHHS rpaduka;
N — KOJIMYECTBO OTPE3KOB IT0 OCH t B 0GJIACTH MOCTPOSHHS rpaduKa;

dt — mmpuHa oTpe3ka

okHo nporpammel MathCAD
Tokr =20  Pn :=1500  S:=3.5 m:= 10 c:= 880  To := Tokr
C=m-c ®o = To — Tokr

Alv)=(56+4-v)-s

- (v) = ———
B A(v) ) A(v) - 3600

—t
Tx(t.u):=Tokr+G)o+ (G)n:(u)~®o)-[1~eT(u))

Tn =0 Tk =1 n = 400

t:=Tn,Tn + dt.. Tk

100T
80T
Tx(t,0)
Tx(t,1) memm i
'''' 60T ~
Tx(t,2)
—_— l,'_',_,.,——_______.
Tx(t.5) (i
- WTH .
20 + + + +
0 0.2 04 0.6 0.8

16



IIpakTidaeckas padota Ne 3

CoCTaBUTh AITOPUTM U IPOTPaMMEBI Ha s13bIke basic u B cpesie MathCad s moucka 3Ha4eHHUit X, y

(14;x)2

HAaIJIEHHOT 0 3HaYeHHUs I X He JJOJDKHA IIPEBBIIIATh dx.

1 MakKCHMyMa (I)YHKHI/II/I y= B HHTEpBaJI€ H3MEHCHHA X OT A 5o B. HOI‘peIIIHOCTb

Basic-miporpamMma

CLS
INPUT "A="; A
INPUT "B="; B
INPUT "dx="; dx

Xm=A: Ym= fay(A)
FOR x=A TO B STEP dx
Y = fay(x)
IFY>YmTHEN Ym=Y: Xm=x
NEXT x
IF Xm = A THEN
PRINT "Ywmenpmure A"
END
ENDIF
IF Xm >= B - dx THEN
PRINT "VBemunuste B"
END
END IF
PRINT "Xm="; Xm, "Ym="; Ym
END

FUNCTION fny(x)
fay=x/(1+x)"2
END FUNCTION
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Xm« A

Ym« y(A)

for xe A,A + dx..B

Y < y(®

if Y>Ym
Xm«¢ x
Yme Y

if Xm= A

return Xm

if Xm> B—-dx

return Xm

=

Max =

Xm ¢ "VYMeHbIIHTE A"

Xm « "VBemnuuts B"

OxkHno mporpamMmbl MathCad
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IIpaxTidaeckas pa6ota Ne 4
CoCTaBUTH aITOPHTM U IIPOrpaMMEI Ha s13bIKke Qbasic u B cpee MathCad s momcka KopHs
QyrKmm y = —In(x’+1 ) B HHTEpBaJle H3MEHEHHA XOT A
10 B. ITorpenrHocTh HaiIeHHOT 0 3HA9eHUS VI X He JOJDKHA IIPEBHIIAaTh dX.

Cxema alIroputMa Basic-porpamma
CLS
oo oo
INPUT "A="; a
y(x)=e"+ 111(’( +1) INPUT "B="; b

WHILED - a> dx
W c=(a+b)/2
sa = SGN(fny(a))

B A>dx sb = SGN(fy(b))

sc¢ = SGN(fny(c))

IF sa=sb THEN

PRINT "Kopens Ha unrepBaie A, B orcyrctByet"

END

END IF

IFsa=sc THENa=cELSEb=c
WEND

x=(a+b)/2

PRINT "Xo="; x, "Yo="; fuy(x)
END

c—(A+B)/ 2
sa=SGN(y(a))
sb=SGN(y(b)
sc=SGN(y(c))

FUNCTION fny(x)
foy = EXP(0-x) - LOG(x "~ 3 + 1)
END FUNCTION

FUNCTION SGN(x)
y=0
if x<0 then y=-1
if x>0 then y=1
SGN=y
END FUNCTION
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OxkHno mporpamMmbl MathCad
SGNx) := |-1 if x<0
1 if x>0

0 otherwise

y(x) i=e A ln(x3 + 1)

A:=0 B:=2 dx:=0.00]

Kor:= |a ¢« A

b« B

while b —a > dx
a+b

~

sa < SGN(y(a))
sb « SGNy(b))
sc¢ « SGN(y(c))

return "KopeHs ypaBHeHHs Ha HHTepBale a,b orcyrcrByer”" if sa = sb

C <«

a<« c if sa=sc

b « ¢ otherwise

a+b
2

X

Yy« y(®

)

Kor =
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®OHJI OIEHOYHBIX CPEJCTB JJI1 IPOMEXKXYTOUYHOM ATTECTAIIUA

KOMIIJVIEKT TECTOB 111 npoMesKyTOYHOM aTTecTaluM (3a4eT) Mo AUCHHUIINHE
MaremaTudecKkue MoaeJu U MeTOoAbl B in(poBoii cpene

3auer MpOBOAUTCS B BMJE MTOroBoro Tecra. [[yng BbImonHeHUs Tecta OTBOAMUTCA 45
MUHYT.

HpHMeprle 3aJaHUS UTOIrOBOIO TECTA

1. MopenupoBaHue - 3TO:
e V3yyeHue Mogesnn rnyTeMm ee 3aMeHbl 0ObEKTOM.
e OnucaHune CBOVICTB, NapaMeTpoB, NMpoLeccoB 0b6beKTa.

e WccneposaHne obbekTa nyTeM €ro 3aMeHbl MOAENbIO.

2. Mopensb - 310:
e [Ipou3BOJIbHbIV Habop pyHKLMI U CBOUCTB 0OBEKTA.
e OnucaHue CBOWCTB, NapaMeTpOB, NPOLECCOB 0bbeKTa.

e Haubonee oblyee npescraBieHne o npupoge ob6beKTa.

3. KakoBbl o6wue uenu moaenmpoBaHna?
e [lony4dyeHune HOBbIX 3HaHWUI 06 obbekTe.
e [lpeackasaHune noBeaeHns obbekTa.

e BepHbl 06a M3 Np1MBeaeHHbIX BapMaHTOB OTBETA.
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