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Penensent: k.m.H., doyenm, 3agedyrowuii Kageopou 31eKmpoobopy008anHus U INeKMpOmexHU4ecKux
cucmem 3axkabynun A.B.



1. Tlnanupyemble pe3yJbTaThl 00YUYeHHUSs MO TUCHUILINHE, COOTHECEHHBIE C
ycranoBJeHHbIMH B OIIOII BO unankaTtopamMu 10CTHKEHUS] KOMIIETEeHIIHI

1.1 Ilepeyennb KoMneTeHUH, GOPpMUPYEMBbIX YUeOHOMH THCIMTLINHON

Koa n HaumeHoBaHHe HHANKATOPpA TOCTUKCHUSA

KOI{ H HAUMCHOBAHHE KOMIICTCHIIUHN
KOMIICTCHII MU

OomenpodgeccHoHATbHASI KOMIIETEHITUSI
OIIK-1 Cnocoben pemaTh TUIOBBIE 3a1a4d | 3HATh: OCHOBHBIC METOJbI, CIIOCOOBI U CpPE/ICTBA
HpO(I)eCCHOHaHLHOﬁ JCATCIPHOCTH HA OCHOBC [IOJIy4YEHU, XpaHEHUs, Hepepa60TKH
3HAaHHUHM OCHOBHBIX 3aKOHOB MAaTCMAaTHYCCKHX I/IH(bOpMaLII/II/I; 3HAET OCHOBBI MOJIEIUPOBAHUS,
W CCTCCTBCHHBIX HAayK C HPUMCHCHHCM | apanusa W COBEpUICHCTBOBAHUA  OM3HEC-
HHEOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX o

bop tw y H MPOLIECCOB M WH(OPMAIIMOHHO-TEXHOJIOTHUECKOH
TCXHOJIOTHH

UHGPACTPYKTYPhI NPEIIPUITUS

YMerp: pemath  3a4auyd C  [IPUMEHEHHUEM
IPOrpaMMHBIX ~ MHCTPYMEHTAJIbHBIX  CPEJICTB;
pa3pabaTbiBaeT U aHAIM3UPYET MOJCIH OU3HEC-

IIPOLIECCOB U IIPOEKTOB 1o ux
COBEPIICHCTBOBAHHMIO, a TaKXe  IPOBOIUT
UCCJIEIOBAHUS UH(POPMAIIIOHHO-
TEXHOJIOTUYECKON UHPPACTPYKTYPHI
IPEIIPUSITHSL.

Bnagers: HaBbIKaMHM CaMOCTOSITENIbHOM paboThI B
CUCTEME KOMIIBIOTEPHBIX TEXHOJOTUH.

2. ey 1 3a12a4M OCBOCHHS Y4eOHOM TUCHUIJIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
OI1OII BO

JucuuruinHa «MaremaTuyeckre MOJIeNTd U METOJIbl B IM(POBOI cpezie» mpenHa3HayeHa
JUIsL  CTYIEHTOB, OOyYaroUIMxXcsi IO MporpamMme IOArOTOBKM OakalaaBpoB HaIlpaBlICHUS
noaroroBku 35.03.06 ArponHkeHEpHs U OTHOCUTCS K IUCHUIUIMHAM BapHaTUBHOMN YacTH.
N3yuenne mucummuimabl «MareMaTuueckue MOJEIM W METOIbl B HHU(POBON Cpener»
0a3upyeTcsl Ha «BXOJHBIX» 3HAHMUAX, YMEHUSAX U TOTOBHOCTAX OOy4aromuxcsi, popMUpyeMbIX B
pe3yaprare OCBOECHMS B KauecTBE IMPEALISCTBYIOIIMX CIEAYIOIUX AUCHUIUIMH: «Bbicmias
Maremarukay, « Hpopmarukay.
Llenvio oucyunnunvl aenrsemcsi GOPMUPOBAHUE Yy CTYJEHTOB 3HAHUM OCHOB COBPEMEHHBIX
METOJI0OB MaTeMAaTUYECKOTO MOJEIUPOBaHMs, METOAOB IIOCTPOCHMSI MOJENEH pPa3IMYHBIX
KJIaCCOB M MX pealM3allid Ha KOMIIBIOTEPHOW TEXHHKE MOCPEACTBOM MPHUKIAJHBIX

POTPaMMHBIX TPOTYKTOB.

3aoaueii  Oucyunnumnbl A61semcs OCBOCHHE CTYAEHTAMU COBPEMEHHBIX METOJOB
MaTEMaTUYECKOTO  MOJEIMPOBaHMS IPOLECCOB U  CHCTEM, JTAllOB MaTEMaTHYECKOTO
MOJIEJTUPOBAHUS, TPUHIUIIOB IOCTPOCHUS U OCHOBHBIX TpeOOBaHUNH K MaTeMAaTUYECKUM
MOJIEJISIM, CXEMBI UX pa3pabOTKU U METOOB UCCIIEIOBAHMUSI.



3. O0bem yueOHOV JUCUHUIVIMHBI B 324€THBIX eIMHUIIAX C YKA3aHUEM
KOJINYECTBA aKaJeMUYeCKUX YaCOB, BbI/IEJIEHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aroIuXxcs ¢
npenoaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PadoTy

3.1 Ounas dhopma oOyueHus

Buy yuebHoM paboThI 5 Cewmectp
OO0m1ast TpyJ0EMKOCTh AUCIUILUIMHBI, 3a4€THBIX €IUHUIL
4yacos 108
AynuTopHasi (KOHTaKTHas1) paboTa, 4acoB 48,25
B T.Y. 3aHATHUS JIGKLIMOHHOTO TUIIA 16
MPAKTUYECKHUE 3aHATHUS 32
IIpoMeskyTOUHasI aTTeCTALUSA 0,25
CamocrosiTeibHasi padoTa 00y4aloUuXcsl, 4YaCoB 55,75
Koutpoin 4
B T.Y. 3aIIUTA MPAKTUIECCKON pabOTHI
Bu npoMexxyTOUHOM aTTecTaluu 3auéT

3.2 3aouHas ¢popma o0yueHust

Bun yuebHol paboThl 4  Kypce
OO6mas TpyJ0€MKOCTh AUCHIUILINHBI, 324ETHBIX €AHHHII
4yacoB 108
AynuTopHas (KOHTaKTHasi) paboTa, 4acoB 12,25
B T.Y. 3aHATHUS JIGKIIMOHHOTO TUIIA 6
MIPAKTUYECKHE 3aHITHSI 6
IIpomMeskyTOUHasI aTTeCTALUSA 0,25
CamocrosiTesibHasi padoTa 00y4aloUuXcs, 4acoB 91,75
KonTpoan 4
B T.Y. 3allIUTa IPAKTUYECKON pabOThI
Bua npoMeXyTOYHOM aTrTecTaluu 3a4eT

4. Coep:xkanue JUCHUIVIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKHX YaCOB U BHI0B Y4eOHBIX 3aHATHI

4.1 Ilepeuenv pazoenoé OuUCUUNIUHBL C YKA3ZAHUEM MPYOOEMKOCHU AYOUMOPHOU
(KOHMAKMHOIL) U CamocmoamenbHol padbomsl, 6U006 KOHMPOJIEll U NePeYHA KOMNEemeH YUl

Ounas popma 00yueHus

TpymoeMKOCTh, YaCOB Kog UK
pyA 2 Haumenosau AU
B TOM YHCJIE
HaunMmeHnoBaHue paszieinos - ne
ayJAMTOPHOM
U TEM BCETO .. | CAMOCTOSTEID | OLICHOYHOTO
(KOHTaKTHOM) N
HOU paboTHI cpencTaa
paboThI
Pasznen 1. Moageaun un Omnpoc Ha OIIK-1
A A 51,5 24 27,5 P
MO/1eJIMPOBaHMe. JIEKITIN
1.1. Maremaruyeckue Onpoc Ha
21,5 8 13,5 1poc K
MOJIEITH. JIEKLIUH
1.2. MaremaTuueckas
. Omnpoc Ha
MOJIENTb DIEKTPUUECKOU 18 8 10
JIEKLAA
LEITH.
1.3 Marpuunsie 18 8 10 Omnpoc Ha
K02(ppHLIHEHTHI JICKLIMH




MaTeMaTU4eCKOU
MOJIETN DJIEKTPUUYECKOM
1(S0078
Paznen 2. OcHOBBI Orpoc Ha
YUCJIECHHBIX METO/10B. 52.25 24 2825 JICKIIUH,
' ' MPAKTUYECKOE
3aJIaHue
2.1 OcHOBHBIE MPUHIIUIIBI Orpoc Ha
3aJaHus  OOBEKTOB n 21.05 8 13.05 JIEKLIMH,
MPOBE/ICHUS BBHIYHUCIICHUIH ' ’ MPAKTHYECKOE
B Mathcad. 3a/IaHue
Omnpoc Ha
2.2. Matpuunsie 18.20 8 10.20 JICKIIHH,
BBIUHCIICHHSI. ' ' MPAKTHYECKOE
3a/1aHKe
Omnpoc Ha
2.3. Peuienue ypaBHeHHi 19 8 11 JIEKIUH,
U UX CHCTEM. MPAKTAYECKOES
3a/IaHKe
HToro 3a cemecTp 108 48,25 55,75
4 0,25
HUTOI'O no aucuuninge 108
3aounast popma oOydeHUS
TpynoeMKoCTh, 4aCOB Kox MJIK
2 H
B TOM YHUCJIC aMMCHOBAH
HaumenoBanue pazaenos PR ue
U TeM BCETO (K};I}LITaKE Hoif) CaMOCTOSTENb | OLIEHOYHOT'O
paboTHI HOU paboTHI CpeJcTBa
Pazgen 1. Mopean wu 515 6 455 Onpoc Ha OIIK-1
MO/JeJTHPOBAaHME. ' ' JICKIIUH
1.1. Maremarndeckue 175 9 155 Orpoc Ha
MOJEIH. ’ ' JIEKIIU
1.2. MaremaTuueckas
MO i 22 2 20 Onpoc
JIETTb AJIEKTPUYECKOM
JICKIUN
IIETIH.
1.4 Marpuunsie
KO3 PHULIHEHTHI o
MaTeMaTU4eCKON 12 2 10 1poc Ha
. JIEKIHH
MOJENU DIIEKTPUUYECKON
LEeTH.
Paznen 2. OcHoBBI Onpoc Ha
YUCJIEHHBbIX METO/I0B. 52 25 6 46.25 JICKIIMH,
' ' MIPAKTUIECKOE
3aJIaHNe
2.1 OcHOBHBIEC TPUHIMIIBI Orpoc Ha
3a1aHus 00BEKTOB u 18.25 5 16.25 JICKIIMH,
MPOBE/ICHHUS BBIYHUCIICHUIH ' ’ TPaKTHYECKOE
B Mathcad. 3a/1aHne
Omnpoc Ha
2.2. Marpuunsie 29 2 20 JIeKLHY,
BBIYMCIIEHHUS. MPAKTAYECKOE
3a/1aHKe
2.3. Peuienue ypaBHeHHi 12 2 10 Ornpoc Ha




U MX CHCTEM. 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
T | cpeacTra cpeacTBa B poHIIe
1 | 3amaua IpakTuueckue 3amanus ¢ ucnonp3oBanrneM MatchCAD u MS | KomrurekT 3amau 1
(mpaktrueckoe | Excel. 3aJaHui
3aJ1aHuE)
2 Tect Cucrema cTaHIapTU3UPOBAHHBIX 3a/IaHUH, TTO3BOJISIOIIAS DoHJg TECTOBBIX
aBTOMAaTU3UPOBATh NPOLEAYPY U3MEPEHMSI YPOBHS 3HAHUI U 3aJlaHui
YMEHHH 00yJaromnierocs.

4.2 Coodepircanue Oucyuniunsl no pazoenam u memam
Paznen 1. Moaean U MojieJIMpOBaHue.

Llesim — KJIFOUEBBIC CBEICHUS O MOJICIISAX U MOJICITUPOBAHHH.
3agaum — pacCMOTPETh OOIIHME CBEACHUS O MATEMATHUYECKUX MOJIEISX.

Ilepeuens yueOHBIX 2JIEMEHTOB pa3jea:
MaremaTtnueckass MoJienb  JJEKTpUdYecKoM  nenu. Marpuunele  K03()(QUIIUEHTHI
MaTeMaTHYECKOW MOJIENN HIIEKTPUIECKOH IIETIH.

Pa3gen 2. OCHOBBI YMCJIEHHBIX METOI0B.

HeJ'lI/I — I/I3y‘lI/ITL OCHOBHBIC l'[pI/IHI_II/IHBI 3aJaHuA O6’beKTOB n HpOBeI[eHI/I}I BLI‘II/ICJ'ICHI/IfI B
MatchCAD.

3agaum -
® 3HAKOMCTBO ¢ paboToii B mporpamme MatchCAD,;

® OCBOUTH HOCTpOGHI/IC Hu pemeHHe MaATECMAaTHYCCKUX MOI[CJ'ICI\/'I CpeI[CTBaMI/I HpOFpaMMBI
MatchCAD.

ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jesia:
Martpuussle BEIYMCIICHUS. Pelienre ypaBHEHUN U UX CUCTEM.

5. OueHo4YHbIe MAaTEPHUAJIBI IO TUCHHUILIUHE
OrneHouHBIE MaTe€pUaNbl MO0 TUCIUIUIMHE TPECTaBlIeHb B BUAC (HOHAA OLIEHOYHBIX
CPEJICTB.




6. MarepuajibHO-TeXHHYECKOE U y4eOHO-MeToAnYecKoe odecreyeHue
AUCHMILINHBI

6.1 IlepeyeHb yueOHO-METOAUYECKOT0 O0eceYeH sl 0 QM CIUILINHE

Ne

i ABTOp, Ha3BaHHE, MECTO U3AAHMS, U3AATEILCTBO, IO U3MAHMs, KOJTHYSCTBO CTPAHHUII

1.

6.2 IlepeyeHb y4eOHBIX U3IaAHUI, HEOOXOAUMBIX IJI1 OCBOCHHSI JUCHUIIIMHBI *
OneKTpoHHBIE YueOHBIe N3JaHsI B AIEKTPOHHO-OnOmuoTeynpix cuctemax (ObC)**;
Ne ABTOD, Ha3BaHME, MECTO M3JaHMsA, TOJ H3TaHHS
P, ’ 8 » TOR 3 ’ Cchuika Ha yueOHoe m3nanue B ObC

n/n KOJMYECTBO CTPaHUI]

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

Maropun, C.1. Teopus cucTeM U CUCTEMHBIA aHAIU3
[OnexTponnbiii pecypc]: YdeOnoe mocobue / C.H.

: 20=
2. Martopun, O.A. 3umosen. — benropon: Uzn-so HUY http://ebs.rgazu.ru/?g=node/3011
«benl'Vy», 2012. - 288c.
Maropun, C.1. Teopus cucTeM U CUCTEMHBINA aHAIHU3
3 [Dnextponnsiii pecypc]: YueOnoe mnocodue / C.U. http://ebs.rqazu.ru/?q=node/3011

Maropus, O.A. 3umoBen. — benropon: U3n-so HUY
«beal'V», 2012. - 288c.

UYepusiii, A.A. MaremaTHueckoe MOJAEIHPOBAHHUE C
npuMeHeHueM rpaduuecknx noctpoenuit B EXCEL
4. | [Dnextponnslii pecypc]: YueGHoe mocobume / A.A. | http://ebs.rgazu.ru/?q=node/774
Uepnbiii. — Ilensza: Ilen3eHckuil rocyaapcTBEHHBII
yHuBepcutet, 2010. — 91c.

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

6.3 IlepeyeHb 21eKTPOHHBIX 00pPa30BaTeJILHBIX PeCypcoB *

Ne DJIeKTPOHHBII 00pa3oBaTebHbIil pecypc Jdoctyn B DOP (ceTb UHTEpHET, JIOKATbHAS
n/n ceTh, ABTOPU30BAHHbII/CBOOOAHBII A0CTYI
1. | 1T ®opym http://citforum.ru/

omobpamuv umerowguecss I0Pul 01 coetl ducyuniuHbl, pazoopamsvcsi ¢ BONPOCOM OOCMyna,

6.4 CoBpemennble mnpodeccHOHATbHBIC 0a3bl JAaHHBIX, MH(OPMaALHOHHBIE
CIPaBOYHbIE CHCTEMbI H JIMIEH3HOHHOE IPOrPaMMHOe odecreyeHue

CoBpemeHnHble npodeccnoHaIbHbIE 6a3bl JAHHBIX, HHPOPMALHOHHBbIE CIIPABOYHbIE
CHCTeMbl, DHM(pPOBBIC  IICKTPOHHBIC  OMOJMOTEKM M  JApyrue  JJIEeKTPOHHbIC
o0pa3oBaTe/ibHbIE PeCypcChl


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

1. loroBop o moAkIOYEeHWHW K HarmoHambHOW 3JEKTPOHHOW OMONIMOTEKE U
MPEeIOCTaBIEHUH JocTyna K oObekTamM  HarnumoHanpHOW — SJEKTPOHHOW — OMONIHOTEKH
Nel101/HDbB/0502-11 ot 26.02.2020 5 5eT ¢ mpoJIoHTauen

2. JloroBop Ha OKa3aHUE yCIYT IO MPEJOCTABICHUIO JOCTYIA K AIEKTPOHHBIM U3IaHUSIM
n3nareiabcTBa «Jlaap» Ne527/21 or 11.05.2021

3. Cornamenne o OecriaTHOM TecToBOM joctyne K Polpred.com. O630p CMU
27.04.2016 6eccpouno

4. Cormamenue o OecruiaTHOM TecToBoM joctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpouno

5. Uudopmanmonno-cipaBounas cucrema «[apant» — URL: https://www.garant.ru/
Nudopmanmonno-cnpaBounass cucrema Jlunensmonnsld jmoropop Ne 261709/0OI1-2 ot
25.06.2021

6. «Koucyasrant [Lmrocy. — URL.: http://www.consultant.ru/ ceo6oaublit qocTyi

7. DnekTpoHHOo-OnOMMoTeuHass cucrema AgriLib http://ebs.rgazu.ru/ (cBuperenscTBo 0
rocyIapcTBEHHOM peructparuu 6a3nl 1anHbX No2014620472 ot 21.03.2014).

Hoctyn K 3JIEKTPOHHOM HH(GOPMALIMOHHO-00pa30BaTeJIbHOM cpene,
HH(OPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH « MHTepHET»

1. Cucrema auctaniponsoro ooydenuss Moodle www.portfolio.rgazu.ru (cBo6oam0
pacnpocTpaHsiemMoe)

2. [lpaBo wucmoab3oBanuss mporpamm aiasi OBM  Mirapolis HCM B cocrase
(GyHKIMOHAIBHBIX 0JIOKOB U Moayiel: BuptyanbHast komHaTa. CtanaapTHas auuensus 10 1000
nosib3oBareseit Ha 1 mecs (Jlunensnonnslit goropop Ne 77/03/22 — K ot 25 anpens 2022)

3. NHHOBalMOHHAs cHUCTeMa TECTUPOBAaHUSA — MPOrpaMMHOE OOecriedeHue Ha
wiatdopme 1C (Horosop Ne K/06/03 ot 13.06.2017)

4. OOpa3oBaTelbHBIH UHTEPHET — MOPTad POCCUIICKOrO rocynapCTBEHHOTO arpapHoro
3209HOT0 YHUBEPCHUTETA (CBHIETEIBCTBO O PErHCTPAIlUU CPEJCTBA MAacCOBBIX MH(popMammu DIt
Ne ®C77-51402 o1 19.10.2012).

JInneH3noHHoe u CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe odecredeHue

1. OpenOffice -  cBoOoOmHBII  TakeT  OQPHUCHBIX  MPUIOKEHUH  (CBOOOTHO
pacrpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/ (cBo60HO pactpocTpaHIeMoe)

3. DnekTpoHHO-OMOMMoTeunas cucrema Agrilib http://ebs.rgazu.ru/ (cBuaerenscTBO 0
rocyJIapCTBEHHOM peructparuu 6a3bl nanHbix Noe2014620472 ot 21.03.2014)

4. O¢dunmanshas crpanuna ®I'bOY BO «Poccuiickuii rocyaapcTBeHHBIH arpapHbIi
3a04uHbIi yHEBEepcuTeT» https://vk.com/rgazuru (cBoboaHO pacipocTpaHseMoe)

5. [lopran  denepasbHOr0  TrOCYJapCTBEHHOTO  OIOJKETHOrO  00pa3oBaTENIbHOTO
yUpeXJIeHUsl BbICIIEro oOpa3zoBaHusi «PocCCHHCKHMI ToCyJapCTBEHHBIM arpapHbId 3a04HBIN
YHUBEPCUTET» (cBOGOIIHO pacmpocTpaHsieMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AuTuBHpycHOe nporpaMmMmHoe obOecriedenne Dr. WEB Desktop Security Suite
(CyOnunensuonHsslii joroBop Nel3740 Ha mepenady HEHUCKIIOYUTENBHBIX MPaB Ha MPOrPaMMbI
st O9BM ot 01.07.2021).

6.5 Ilepeyennb y4eOHBIX ayIUTOPHii, 000PYT10BAHMS H TEXHHYECKHX CPEICTB

o0yueHust
HaumeHnoBaHue
IIpexnasnavenue Kopmyea Ilepeuensn
NOMeleHU S Ne HOII:’Iey el’-ll/lﬂ 00opynoBaHu (B T.4. BUPTYAJIbHbIC AHAJIOTH) U
(aynutopumn) 3 m TeXHHYECKHUX cpPecTB 00yueHus ™
(ayauTopumn)



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.Cuctema auctaninnoHHoro ooydenust Moodle
www.portfolio.rgazu.ru (cBo6oiH0
pacapocTpaHsIeEMoe)

JIitst 3aHsATHIA
CEeMHUHApPCKOTO THIIA
(cemMuHapsl,
MPAKTHYECKUE
3aHATHA,
MPaKTUKYMBI,
nabopaTopHEIE
paboTHI,
KOJIJIOKBUYMBI),
IPYMIIOBBIX
KOHCYJbTALIHH,
WHIUBULYAIbHON
paboThl, IpOBEICHHS
TEKYIIEro KOHTPOIIS
U MIPOMEKYTOYHOM

507, 512 umxeHepHBIH
koprmyc, 7-10, 7-12
BHUPTYaJIbHbBIC
ayJIUTOpUH

1.Cucrema auctannuoHHoro ooydenust Moodle
www.portfolio.rgazu.ru (ceo6oano
PacIpoCTPaHsIEMOE)

2. ObpazoBarenbHas athpopma
http://edu.rgazu.ru/

3. JIabopaTopHO-TIPAKTHUECKHE
MHOTO(YHKIIMOHAIBHBIC CTEHIBI IS BBITIOTHCHHUS
1ab0paTOPHO-MIPAKTUICCKUX 3aHITUN
«DNEKTPUIECCKUEC ¥ MATHUTHBIC IICTIH.

4. Jlaboparopusrii ctena «MccnenoBanue
XapaKTEPUCTUK aCHHXPOHHOIO JIBUraTells U
TeHeparopa

5. JlaboparopHnsIii creHn «lccnenoBanue
TpEX(Pa3HBIX LEnei»

arTeCTalnu 6. JTaGopaTopHBIi cTeH T «YPaIouKa»
st 320 urmKeHepHbId 1.06pa3oBarenpHas mwiatdopma http://edu.rgazu.ru/
CaMOCTOSITENIbHOH Kopiyc 2. Ha 6a3e npoueccopa Intel Pentium G620
paboTsI 3. DnexTponHO-O6MOMMoTeuHas cucrema (ObC) PI'BOY

BO PI'A3Y «AgriLiby, pasnen: « ArpormkeHepus»
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/

DEJIEPAJTIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXX/IEHUE BBICIIET'O OBPA3SOBAHMA
MUHUCTEPCTBA CEJIbCKOI'O XO34UCTBA POCCUHMCKOU OEAEPAIINN

«POCCHMCKHUA I'OCYJIAPCTBEHHBIA YHUBEPCUTET HAPOJHOI'O XO3SMCTBA
NMEHMU B.A. BEPHAICKOI'O»

(YuuBepcurter BepHajackoro)

DoH/1 OLIEHOYHBIX CPEACTB IJIfl NPOBeAeHHs TEKYIEro KOHTPOJISI M IPOMeKYTOYHOM
aTrecTaluu 00y4aloImuXxcs Mo JMCUUIINHe
MaremaTu4eckune MOaeJM U MeTOAbI B IU(POBOI cpee

Hampasnenue noarorosku 35.03.06 Arponn:kenepust

Hanpasnennocts (mpoduin) MPOrpaMMBbl JJIEKTPOTEXHOJIOT M H,
3JIEKTP000Opy10BaHHueH 3J1eKTPpocHaOkeHue B AIIK

KBanudukauus 6axaaaBp

dopma oOydcHUS 0UHAS, 320UHAS

banammxa 2024r.
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1.0nucanue nokaszarejed U KpUTepueB OLEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTATOB
00yuyeHus1 M0 y4eOHOM TMCUMILIHHE

MunuxaTopsl Haumenosanue
IInanupyemsie pe3yIbTaThl
JOCTHKCHUS ypOBeHL OCBOCHUA OLICHOYHOI'O
o 00yueHUs
KOMIICTCHIIU CpCAcCTBa
OIIK-1  Chocoben 3HaeT: OCHOBHBIE METOMBI,
pematp THIIOBBIC CrocoObI u cpeacTBa
saaqn . MOy YEHUS, XpaHEeHUs,
npoeccHOHATBHOM nepepaboTku  MHPOPMAIMK;
eATePHOCTH  Ha
A N 3HAET OCHOBBI
OCHOBE 3HAHU
MOJEJIUPOBAHUs, AaHAIN3a U
OCHOBHBIX 3aKOHOB 5
MATCMATHUCCKIX 1 COBEPIICHCTBOBAHUS OW3HEC-
€CTECTBEHHBIX HAyK 1poreccos 1
c [IPUMEHEHHUEM MH(pOPMALOHHO-
nH(OPMAIUOHHO- TEXHOJIOTUYECKOM
KOMMYHHUKAIIHOHHBI UHPPACTPYKTYpPhI
X TEXHOJIOTHI MIPEaIPUATHSA
YMmeer: pemars 3amadd  C

[Toporossrit
(YIOBIETBOPUTETHHO)

IIPUMEHEHUEM IMPOTrPaMMHBIX
UHCTPYMEHTAIILHBIX CPE/ICTB;
pa3zpabaTbIBaeT u
aHAJIM3UPYET MOJeNn Ou3Hec-
MIPOIIECCOB U MPOEKTOB 10 MX
COBEPIICHCTBOBAHHIO, a TAKIKE

IPOBOAUT UCCIIEI0BaHUS
MH(}OpPMaLIMOHHO-
TEXHOJIOTUYECKOU
UH(pPaCTPyKTypbl
IIPEAPUATHUSA
Baaneer: HaBbIKaMU
CaMOCTOATEIbHOM pPabOThl B
cucreme KOMITBIOTEPHBIX
TEXHOJIOTUHI
3Haer  TBepao:  OCHOBHBIE
METOJbI, CITIOCOOBI U CpeJCTBa
MIOJIyYECHHS], XpaHEHus,
nepepaboTk  uMHGpOpMalNH;
3HAeT OCHOBBI
MOJIEIUPOBAHMS, aHalu3a |
COBEpPILIEHCTBOBAaHUS OU3HEC-
MIPOLIECCOB u

. MH(pOPMaIMOHHO-

IIponBuHyTHII .

(xopomo) TEXHOJOTUYECKOU
UHQPaCTPYKTypbI
MIpEANPUATHUS
YMeer  yBepeHHO:  pelIaTh
3aJa4d  C  NPUMEHEHUEM
MIPOrpPaMMHBIX
MHCTPYMEHTAJIbHBIX CPEJCTB;
pa3zpabaTbIBaeT u

aHaJM3MUpyeT Mojenu OusHec-
IIPOLIECCOB U MPOEKTOB MO MX
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COBEpIICHCTBOBAHMIO, a TAKKE
IPOBOJIUT UCCIIEZIOBAHUS
UH(POPMAIIMOHHO-
TEXHOJIOTUYECKOU
UHPPACTPYKTYPHI
HOPENpPUATHS

Biiajgeer yBepeHHO: HaBBIKAMU
CaMOCTOSITEIbHOM paboThl B

Beicokuit
(oTnn4HO)

CUcCTEME KOMIIBIOTEPHBIX
TEXHOJIOT U1

HNmeer copmupoBaslieecs
CHCTeMaTHYeCKHe 3HAHHSA:
OCHOBHBIE METO/IbI, CITIOCOOBI U
cpeacrsa [1OJIyYEHU,
XpaHEHUsI, nepepadoTKu

uHpOpMAIMK; 3HAET OCHOBBI
MOJICTUPOBAHUS, aHAIW3a |
COBEpLICHCTBOBAaHUS OH3HEC-

IIPOLIECCOB u
HH(POPMAIIMOHHO-
TEXHOJOTMYECKOMN
UHQPaCTPYKTYpPbI
NPEINPUITUSA

HNmeer chopmupoBaBuIeecs
cHcTeMaTHYeCKoe yMeHmue:
peuarb 3a7a41 c

MIPUMEHEHHEM TMPOrPAMMHBIX
WHCTPYMEHTAJIBHBIX CPEJICTB;
pa3pabaTbIBaeT U aHAIU3UPYET
MOJIEIH OW3HEC-TIPOIECCOB U
MIPOEKTOB o ux
COBEPILICHCTBOBAHUIO, & TAKXKE
MIPOBOJUT UCCIe0BaHUsA
HMH(}OPMaLMOHHO-
TEXHOJOTMYECKOMN
UHQPaCTPYKTypbl
NpeANpUITHS

IMokazan cdopmupoBasuieecs
cUCTeMaTHYeCKoe  BJIaJeHUe:
HaBBIKAMU  CaMOCTOSITEIbHOU
paboTsl B cucTeme
KOMIIBIOTEPHBIX TEXHOJIOTUHI

2. Onucanye NIKaJ OLeHMBAHUSA

2.1 llkana oyenusanus na ymane mexKyuieco KOHmMpous

dopma TeKyIIero OtcyTcTBHE IoporoB.srii IIponBunyTHIHA Bricokuit
KOHTPOJISt ycBOCHHUS (HIDKE (YIOBIETBOPUTEIHHO) (xopomo) (oTIM4HO)
noporosoro)”

Brimonnenne

HEC BBIIIOJIHCHA HUJIN

Pemeno 6oiee 50%

Pemeno 6oiee 70%

BCC 3aJlaHuA

MIPaKTU4YECKON BCE 3aJIaHuUs 3ananusi, Ho meHee 70% 3a/laHusl, HO €CTh penieHs 6e3
paboThI pelIeHBI OMMOKH ommboK
HEMPaBUWIBHO
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* CTYI[CHTBI, IMOKa3aBIINEC YPOBCHbL YCBOCHHA HUMIKC IOPOTrOBOro, HE MOMYCKAKTCA K HpOMCX(YTO‘lHOﬁ

aTTeCTalliy 0 AUCIAIUINHE.

2.2 Hlxkana ouenusanus Ha Imane NPOMEHCYMOYHOU ammecmayuu (3avem u

9K3aMeH 6 gude Uumo206020 mecma, Kypcosas paboma)

®opma
IIPOMEKYTOYHOHI
aTTecTaluu

OTtcyTcTBHE
yCBOGHHS (HIDKE
ITIOPOTOBOTO)

IToporossrit
(YIOBIETBOPHUTEIHHO)

[IponBuHyTHIN
(xoporo)

Bricokuit (0TIIMIHO)

Brinonnenue
HUTOT'OBBIX
TECTOB (HE
meHee 15
BOTIPOCOB Ha
BapHaHT)

Memnee 51%

51-79%

80-90%

91% u Oonee

3. TunoBble KOHTPOJIbHbIE 32 JaHUS UJIH MHbIE€ MATEPHAJIbI, HE00X0JUMbIE /115l OLleHKH
3HAHWH, YMeHHIi, HABLIKOB H (MJIM) ONBITA JeSITeIbHOCTH, XapPaKTePU3YyIOIIHNX ITANbI
¢dopMupoBaHusi KOMIIETEHIIMI B MIpollecce 0CBOEHUS 00pa30BaTeIbLHOI MPOrPaMMBbI

®OHJ OHEHOYHbBIX CPEACTB AJIsd TEKYHIIEI'O KOHTPOJIA

(6 coomsemcmsuu NyHKmom 4 paboueti npoepammuvl OUCYUNTUHBL)
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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
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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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®OH/] OIIEHOYHBIX CPEJICTB JIJIsSI IPOMEXYTOUYHOMN ATTECTAIIUA

KOMIUVIEKT TECTOB st npoMeKyTOYHOM aTTecTAIMHU (3a4eT) 10 JUCUUIIJIMHE
MaremaTu4eckune MojaeJ M 1 MeTOIbI B UG poBoii cpeae

3ader MpPOBOAMUTCS B BHJIE MTOTOBOTO TecTa. J[Jsi BBIMOJIHEHHS] TecTa OTBOAUTCA 45
MUHYT.

IIpumepHbIe 3a1aHUS HTOTOBOTO TeCTa

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

e WccnepoBaHne obbekTa nyTemMm €ro 3aMeHbl MOAENbIO.

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

e Haubonee obujee npegcraB/ieHne o ripupoge obbeKTa.

3. KakoBbl o6wue uenu moaenmpoBaHusa?
e [lony4deHune HOBbIX 3HaHU 06 obbekTe.
e [lpeackasaHune noBeaeHns obbekTa.

e BepHbl 06a M3 Np1MBeaeHHbIX BapMaHTOB OTBETA.
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