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PaGouast mporpamma paspaborana B coorBercTBrn ¢ @T'OC BO mo HanpasneHuro noarotoBku 35.04.06
ATpOUHXeHepHUsl.

Pabouas nporpamMma AUCHUILIMHEL pa3paboTaHa 0oyeHmom

Kaenpsl _91eKkmpoob0opy008anuUs U SAEKMPOMEXHUYECKUX cucmem, K.m.H., Cmpykosvim A.H.
(naumenosanue xageopul, yuenas cmenetnv, PHO)

Peuensent: k.m.H., doyenm, 3agedyrowuti Kageopoi 31eKmpoobopy008aHus U INEeKMPOMEXHUYECKUX
cucmem 3akabynun A.B.



1. Tlmanupyemble pe3yJibTaThl 00y4YeHUS M0 TUCHUILINHE, COOTHECEHHBIE C
ycraHoBJeHHbIMUA B OIIOII BO ungukaTopaMu 10CTHKEHUSI KOMITeTEHIM i

1.1 Ilepeyens kKomneTeHunii, GopMupyeMbIx YueOHOM TMCUMILITHHON

I/IHIIP[K&TOPBI JOCTHKCHUSA KOMIIeTeHIIMH

Kox n HauMeHOBaHHE KOMIIETEHITHH
Il1anupyemble pe3yJbTaThl 00yUeHUs

YHnBepcaanaﬂ KOMIICTCHII U

YK-2 CriocoGeH ynpaBisiTh MPOSKTOM Ha BCEX 3uatsp (3): METOABI MPOBEICHUS HAYYHBIX
dTarax ero XU3HEHHOTO IHKIIa WCCIIeJIOBAaHNH; OCHOBHBIE METO/IBI 00paOOTKH
PE3yIbTATOB AKCIIEPUMEHTATBHBIX
WCCJIeI0BAHUI; HATIPABICHUS Pa3BUTHUS TCOPUHU
IUIAHUPOBAHUS SKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM;

Ymers (Y): IpUMEHITh METObI HAYYHBIX
UCCIIeIOBaHUH B X0OZI€ HAYYHBIX paboT
HCCIEeI0BAaTEIbCKOIO XapaKTepa; MIPUMEHSITh
METOJIBI 00pabOTKH PE3yIHTATOB
3KCIIEpUMEHTAIbHBIX UCCIIE0BaHUM;
MIPUMEHATH METOABI MATEMaTHUECKOT 0 aHaIN3a
Y MOJIEJIUPOBAHMSI; OLIEHUBATh PE3YJbTaThl
W3MEPEHNUN;

Baagers (B): cucteMHBIM MOAXOA0M MPHU
aHaIM3€e MPOOIIEMHON CUTYAIH U METOANKON
e€ IeKOMIO3WIINA Ha OT/AeTbHBIE 331a4H;
METOJIMKOM BhIPAOOTKU CTPATETUU PEIICHUS
MIOCTABJICHHOM 3aJJa4H.

IIpodeccnonanbHast KOMIETEHIUSA

3HaeT: OCHOBHblE MEeTOAbl, CMOCObbI U
CpeacTBa NoJlyYeHUs, XpaHeHus,
nepepaboTkn MHGOPMALUKN; 3HAET OCHOBbI
MOAENNPOBaHUSA, aHaNn3a un
COBEpLUEHCTBOBAHUA BU3HEC-NPOLEeCcCcoB U
NHPOPMALLMOHHO-TEXHOIOTMYECKON
MHOPACTPYKTYpPbI NPeaNPUATUS

IIK-3 YmMmeer: peuiaTth 3ajja4i ¢ IPUMCHCHHUEM
CnocobeH pa3zpaborats T3 Ha IPOEKTUPOBAHKE U H3TOTOBIICHUE

HECTaHAaPTHBIX MAlIMH U 000PYIOBaHMS JUIs dJIEKTpUUKannm IIPOrpaMMHEIX HHCTPYMCHTAJILHBIX
¥ aBTOMATH3aIMH C/X IPOU3BOJICTBA CPCACTB; pa3pa6aTHBaeT " aHAJIU3UPYCT

MoeH OU3HEC-TIPOIIECCOB U IIPOEKTOB TIO
X COBEPIIIEHCTBOBAHUIO, a TAKKE
MPOBOJUT UCCIEAOBAHUS
WH()OPMAIIMOHHO-TEXHOJOTHYECKOM
HHGPACTPYKTYPHI MPESITPUSITHS.

Buiajieer: HaBBIKAMHU CAMOCTOSITEIILHOM
paboThl B CHCTEME KOMITbIOTEPHBIX
TEXHOJIOTUH.

2. llesn 1 3a7a4M OCBOEHHS Y4eOHOH TUCHUIIMHBI, MECTO IUCHUILIUHBI B CTPYKTYpe
OI1OII BO

JucuuiuimHa «MojenupoBaHHe B arpOMH)KCHEPUH» IPEIHA3HAYCHA JUISI CTYICHTOB,
oOyyJaronmxcsi 1Mo MnporpaMMme MOATOTOBKM OakajgaBpoB HampaiieHus mnoarotoBku 35.04.06
ATpOMHXCHEPHSI U OTHOCUTCS K TUCIMIUIMHAM BapUATHBHOMN YaCTH.



Nzydenne nucuiuinHbl « MOJISIUPOBAHKE B arPOMHKEHEPHI 0a3UPYETCsl Ha «BXOTHBIX)
3HAHUAX, YMEHHUSIX M TOTOBHOCTSAX OOydaromuxcs, (OpMHUPYEMBIX B pe3yslbTaTe OCBOCHHS B
KauecTBe  MPEAIIECTBYIOIIMX  CIEAYIOIUX  JTUCUUIUIMH:  «Bpicmias  MareMmaTrukay,
«Hudopmatukay.

Lenvio oucyunaunsl sersemcs GOPMUPOBAHUE Y CTYJICHTOB 3HAHUI OCHOB COBPEMEHHBIX
METO/I0B MaT€MAaTUYECKOTO0 MOAECIUPOBAHNUS, METOI0B TOCTPOEHUS MOJIENIEN pa3IMUHbIX KJIaCCOB
U UX peaJn3alid Ha KOMIIBIOTEPHOM TEXHUKE IOCPEACTBOM TMPHUKIAIHBIX MPOTPaMMHBIX
POJTyKTOB.

3adaueu Oucyunnunvl A6715lemcsi  OCBOGHHE CTYJICHTAaMHU COBPEMEHHBIX METO/OB
MaTE€MaTUYeCKOr0  MOJIETUPOBAHMS IPOLIECCOB M CHUCTEM, JTAallOB MaTEMaTUYECKOIO
MOJIEJIUPOBAHUS, IPUHLUIIOB TOCTPOCHHUS U OCHOBHBIX TPEOOBaHMM K MAaTEMaTHUECKUM MOJIEIISAM,
CXEMBI UX Pa3pabOTKH U METOJIOB MCCIICIOBAHUS.

3. O0beM y4eOHOI TMCHUILIHHBI B 32YeTHBIX eIMHULAX C YKa3aHHEM
KOJIMYeCTBA aKaJeMUYeCKUX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0O padoTy 00y4aromuxcs ¢
npenoaasareseM (10 BUAaM y4eOHbIX 3aHATHIT) U HA CAMOCTOSITEJILHYIO padoTy

3.1 Ounas gopma oOyueHus

By yueOHO# paboThI 2 ceMecTp
O0mas TpyA0eMKOCTb JUCIHUILIHHBI, 3a9€THBIX €IUHUII 72
4acoB
AynuTtopHasi (KOHTaKTHas1) padoTa, 4acoB 20
B T.4. 3aHATHS JICKITAOHHOTO TUTIA 10
3aHITHS] CEMUHAPCKOTO THIIA 10
MPOMEXKYTOYHAs aTTeCTALUs 0,25
CamocrosiTesibHAas paboTa 00y4aomuxcs, 4acoB 47,75
B T.4. KypcoBasi paboTa -
KoHTpoan 4
Buj npoMexxyTouHOM aTTecTaluu 3a4er

3.1 3aounas popma oOydeHUsI

Buy yaeOHON pabOTHI 1 xypc
Buy yue6HOM paboThl
OO0mas Tpy10eMKOCTh AUCIUTUIMHBI, 3a4€THBIX EAMHHUIL 2
4acoB 72
AyautopHas (KOHTaAKTHas) padoTa, 4acoB 8,25
B T.4Y. 3aHATH JICKIIMOHHOT'O TUIA 4
3aHATUS CCMHUHAPCKOI'0 THIIA 4
MPOMEXKYTOUYHAs aTTeCTalus 0,25
CamocTosiTeibHas padoTa 00y4yalomuxcs, 4acoB 59,75

B T.4. KypcoBasl paboTa
KonTpoasb 4

4. Coep:kanne TUCHUIIMHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3jiesiaM) ¢ yKazaHueM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJleMHUYeCKNX YaCOB M BUA0B Y4eOHbIX 3aHATHH
4.1 Ilepeuenv pazoenoe OUCUURIUHBL C YKAZAHUEM MPYOOEMKOCMU aAYyOUMOPHOU
(KoHmaxkmmuoit) u camocmoamenbHoll padomeul, 6UO08 KOHMPOJIell U nepeuHs KOMnemeHyuil



Ounas hopma o0yueHUs

Tpymo0eMKOCTh, 9aCOB Kong NJIK
e HaumenoBan A A
B TOM YHUCIJIC
HaumeHnoBanue pasjienoB PP ne
U TEM BCEro (K}(I)iTaKE Hoii) CaMOCTOSATEN | OLIEHOYHOTO
paboThl HOW pabOoTHI cpencTBa
Pazgen 1. Moaeaun wu 34 10 24 Ompoc Ha OIIK-1
MOAEeJMPOBAHME. JICKIIIU
1.1. Marematuueckue 1 3 2 Ompoc Ha
MOJCIIH. JIEKIIUH
1.2. MaTemaTtudeckas
o Onpoc Ha
MOJIEJIb IIEKTPUYECKON 12 4 8
JIEKITHH
LICIIH.
1.3 Marpuunsie
KO3(PUITNESHTHI
b . Omnpoc Ha
MaTeMaTU4YECKONU 11 3 8
. JIEKITHH
MOJIEJIN 3JIEKTPUUECKOU
LCTIH.
Paznen 2. OcHoBBI Orpoc Ha
YUCJICHHBIX METOA0B. 33.75 10 23.75 JICKIIMH,
’ ’ MIPaKTUYECKOE
3a/1aHne
2.1 OcHOBHBIC MPUHIHUIIBI Ompoc Ha
3amaHnsg  OOBEKTOB M 15.05 5 10.05 JIEKITHH,
MPOBEJICHUS BBIYMCIEHUN ’ ’ IPaKTUYECKOE
B Mathcad. 3a/IaHKe
Onpoc Ha
2.2. MarpudHsie JIEKLAN
p 13,70 3 10,70 ’
BBIUMCIICHMS. MPAKTHYECKOE
3a/IaHHe
Onpoc Ha
2.3. Pemenne ypaBHEHHit 5 ) 3 JIEKIIHH,
U X CHCTEM. MPaKTHYECKOE
3a/1aHHE
HToro 3a cemectp 72 20 55,75
4,25 0,25 4
HUTOI'O no nucuuminHe 72
3aouHas hopma oOydeHHS
Tpya0eMKOCTh, 9acCOB Kox NJIK
e HanmenoBaun A
B TOM YHUCJIC
HaumeHnoBaHue pas3ueioB pv———— ne
U TEM BCETO (K}(I)il-ITaKI”; Hoii) CaMOCTOATENb | OIIEHOYHOTO
DaBOTEI HOM pabOoTHI cpencTBa
Pazgen 1. Moaeaun u Ormpoc Ha OIIK-1
A " 33,5 4 29,5 p
MOJIeJTUPOBAHUE, JICKIIAU
1.1. MareMaTnueckKue Ompoc Ha
11,5 1 10,5 1P
MOJICIIH. JIEKLIUH
1.2. Maremarudeckas
o Omnpoc Ha
MOJENb NEKTPUUECKOU 11 1 10
JIEKIIUH
LICIIH.
1.4 Marpuunslie Onpoc Ha
H
KO3 (UL 11 2
bour CHTBL 9 [
MaTEeMaTHYECKOM




MOJIETIN  DJIEKTPUUYECKOU

1(S0058

Pazgen 2. OcHOBBI Ormpoc Ha

YHCJIEHHBIX METOHO0B. 3425 4 30,25 JIEKLWH,

MPaKTHYECKOe

3a/IaHKC

2.1 OcHOBHBIC TPUHIHUIIBI Ormpoc Ha

3ajjaHusl  OOBEKTOB | 18.25 5 16.25 JICKIIUH,

MPOBEAECHUS] BBIYUCIECHUMN ’ ’ TIPaKTHYECKOE

B Mathcad. 3aJIaHUe
Omnpoc Ha

2.2. Marpuunsie 2 ) 20 JIeKLIUH,

BBIYMCIICHHS. MPaKTHYECKOe
3aJIaHHC
Omnpoc Ha

2.3. PemieHue ypaBHCHHiA 12 ) 10 JICKLIWH,

1 UX CHUCTEM. TIPaKTHYIECKOe
3aJIaHUe

3amuTa NnpakTHYecKo

padoThbl (KOHTPOJIb)

Tect (3a4éT)

HToro 3a cemecTp 68 8,25 59,75

HUTOI'O no apucuuninue 72

Ilpumepuutii nepeuens OUEHOUHBIX CPEOCHE 0J1s1 MEKYULe20 KOHMPOJis YyCResaemocmu

Ne | HaumenoBanune | KpaTkas xapakTepuUCTHKA OICHOYHOTO CPEACTBA [Ipencrasnenue
n/ | OLEHOYHOIO OLIEHOYHOT'O
m | cpencTra cpeAcTBa B hoHIE
1 3agada [pakTrueckue 3aaanus ¢ ucnoyibzoBanueM MatchCAD u MS | Komruiekr 3anad u
(mpaktuyeckoe | Excel. 3a/laHui
3a/IaHue)
2 Tect CucreMa CTaHIapTU3UPOBAHHBIX 3aJJaHUM, TTO3BOJISIIOIIAS DoHJ TECTOBBIX

aBTOMATHU3MPOBATh IIPOICAYPY U3MEPEHHUS YPOBHS 3HAHUH U
yMEHHU 00yJaroIIerocs.

3aJaHuN

4.2 Coodepircanue oucyuniunsl no pazoenam u memam

Paznen 1. Moaenn u Mmoje/iMpoBaHue.

I_Ie.]'[I/I — KIIIOYCBBIC CBCACHUA O MOACIIAX U MOJACIUPOBAHUM.

3agaum — PacCMOTpPETh O6H_II/Ie CBCJACHHUS O MAaTEMATHYCCKHUX MOICIIAX.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jesa:

MaremaTtnueckas

MOJENb

BJIEKTPUUECKOU

MaTeMaTUYECKON MOJEIH 3JIEKTPUUYECKOM IIEMH.

Pa3nen 2. OcHOBBI YHCJI€HHBIX METOI0B.

OCIIN.

Matpuunbsie  KO3(PHUITUSHTHI

He.]]l/l — HN3YUYUTHh OCHOBHBIC IMPUHIUIIBI 3aJaHUA 00BEKTOB U IMPOBEACHUA BBIUMCIICHUI B

MatchCAD.
3agauu -

® 3HAKOMCTBO C paboToii B mporpamme MatchCAD;

® OCBOUTH IOCTPOCHHEC M PCHICHHUC MATCMATHYCCKUX Mozeaen cpeacrBaMm MporpaMmabl

MatchCAD.




IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jesa:
MarpuuHbie BIUHCICHUS. PellleHrne ypaBHEHHI U UX CUCTEM.

5. OneHo4HbIe MaTEepPHAJIbI 110 JUCHUILIHHE
OneHouHble MaTepuanbl M0 JUCUUIUIMHE MPEJCTAaBIECHbl B BUAE (DOHAA OLIEHOYHBIX
CPE/CTB.

6. MarepuajibHO-TEXHHYECKOE U Y4eOHO-MeToAnYecKoe odecrneyeHne
JUCHUIIJIMHBI

6.1 IlepeyeHb yueOHO-METOAUYECKOTO O0eceYeH sl M0 TN CIUIINHE

ABTOp, Ha3BaHUC, MECTO U3aHUA, U3AATCIBCTBO, I'0] U3JaHUA, KOJIMYCCTBO CTPAHUILL

6.2 IlepeueHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /1JIs1 OCBOCHMS IUCHUILIHHBI ¥

DJIeKTPOHHBIC YUCOHBIC H3TaHUS B dJICKTPOHHO-OMOIHOTEUHBIX cucTeMax (QBC)**:

Ne ABTOp, Ha3BaHUE, MECTO U3IAHUS, TOJl U3IAHUS,

Ccrpiika Ha yueOHoe n3manne B ObC
n/m KOJIMYECTBO CTPAHHMIT

AnexceeB I'.B.Marematnueckue  MeETOOBI B
1. |mmkenepun: Yue6.-meron. mocobue. CII16.: HWUY | http://ebs.rgazu.ru/index.php?q=node/3198
NTMO; UXuBbT, 2014. 68 c.

Maropun, C.U. Teopus cucreMm U CHUCTEMHBIN
aHanu3 [DNeKTpoHHEIH pecypc]: YuebHoe mocoowue /

. ‘? —
2 C.N. Matopun, O.A. 3umosen. — benropoa: U3n-Bo http://ebs.rgazu.ru/?q=node/3011
HNY «beal'Vy», 2012. - 288c.
Matopun, C.M. Teopus cucreM M CHCTEMHBIH
3 |amam3 [DmekTpoHHBIH pecypc]: YaeOHoe mocodue / http://ebs.reazu.rw/2q=node/3011

C.". Maropun, O.A. 3umoser. — benropon: U3a-Bo
HIY «beal'Vy», 2012. - 288c.

Yepnsiii, A.A. MatemaTu4eckoe MOJIETUPOBAHUE C
npumeHenuem rpadpudeckux nocrpoernii B EXCEL
4. | [DnextponHblii pecype]: YuebHoe nocobue / A.A. | http://ebs.rgazu.ru/?q=node/774
Yepnsiil. — Ilenza: [leHseHckuit rocyapcTBEHHbBIN
yauBepcutet, 2010. — 9lc.

** ykaspiBatoTcsi ObC, ¢ KOTOPBIMY 3aKJIFOUEHBI OMOIMOTEKOM YHHBEPCUTETA JOTOBOPA

6.3 IlepeyeHb 3JIEKTPOHHBIX 00pa30BaTeIbLHBIX PECYypcoB *
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Ne DJIeKTPOHHBII 00pa3oBaTebHbIN pecypc Hoctyn B DOP (cerh NHTEpHET, JJOKATbHAS
n/n ceTh, AaBTOPH30BAHHbIH/CBOOOIHBIH T10CTYII

1. | HUT ®dopym http://citforum.ru/

omobpamo umerouguecst I0Pul 0151 ceoeli Oucyuniumsl, pazoopamsCcsi ¢ 6ONPOCoOM 00CMynd,

6.4 CoBpemenHble mnpodeccuoHANbHbIe 0a3bl [JdaHHBIX, HWH(OPMANMOHHbIE
CIIPaBOYHbIE CHCTEMbI M JINIIEH3MOHHOE POrPaMMHoOe o0ecrieyeHue

CoBpeMeHHbIe TPO(peccHOHATIbHbIE 0a3bl JTaHHBIX, HHPOPMALIMOHHbIE CIIPABOYHbIE
CHCTEeMbI, IU(PPOBBIE YIEKTPOHHBbIE OMOJINOTEKH U IPyTHe YJIeKTPOHHbIE 00pa3oBaTe/ibHbIe
pecypchbl

1. loroBop o0 moOxKIIOYEHMH K HaruoHanbHOW 3IEKTPOHHOH OHOIHOTeKE U
NPEJOCTaBICHUH  JIOCTyma K oObekraM HamnmoHambHOW — DJIEKTPOHHOW — OMONIHMOTEKH
Nel01/HBB/0502-11 ot 26.02.2020 5 neT ¢ mpoJIOHTaIHeH

2. JloroBop Ha OKa3aHHE YCIYT 10 MPEJOCTABICHUIO JOCTYIA K JICKTPOHHBIM U3IaHUSIM
usnatenberBa «Jlanb» Ne527/21 or 11.05.2021

3. Cornamenne o OecrulaTHOM TecToBoM JnocTtyrne K Polpred.com. O630p CMU
27.04.2016 6eccpouno

4. Cornamenue o OecrulaTHOM TecToBoM jnoctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpouno

5. Nudopmanmonno-cnipaBounast cuctema «lapant» — URL: https:// www.garant.ru/
NudopmanmnonHo-cripaBoyHas cuctema Jlurnensnonnstit qorosop Ne 261709/0I1-2 ot 25.06.2021

6. «KoncynpranTt [Lmrocy. — URL: http://www.consultant.ru/ cBoOOAHBIN JOCTYII

7. DnekTpoHHO-OMOMMoTeuHass cucrema Agrilib http://ebs.rgazu.ru/ (CBUAETEILCTBO O
rocyIapCTBEHHOM peructparuu 6a3el naHnHbX No2014620472 ot 21.03.2014).

Hoctyn K 3JIEKTPOHHOM HH(pOPMALIMOHHO0-00Pa30BaTEIbHOM cpene,
HH(GOPMAMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTepHeT»
1. Cucrema nucrannuonHoro ooydennss Moodle www.portfolio.rgazu.ru (cBoGo1HO

pacnpocTpaHsieMoe)

2. [IpaBo wucnonb3oBanus mnporpamm st OBM  Mirapolis HCM B coctaBe
(byHKIIMOHABHBIX OJIOKOB M MoAyJiel: Buprtyanbnas komuara. Ctangaptaas aureHsus 10 1000
nosib3oBareneit Ha 1 mecsn (JIunensuonusiii qorosop Ne 77/03/22 — K ot 25 anpens 2022)

3. HMuHoBalMOHHAs cHCTeMa TECTUPOBaHMsSI — MPOrpaMMHOE oOecreueHue Ha
mwiardopme 1C (Horoop Ne K/06/03 ot 13.06.2017)

4. O6pa3oBaTeNbHBIM MHTEPHET — MOpTaid PoccHiiCKOro rocyaapCTBEHHOTO arpapHOTo
3209HOT'0 YHUBEPCHUTETA (CBHIETEIBCTBO O PETUCTPAIIMH CPEJICTBA MACCOBBIX MH(MopManuu it No
®C77-51402 ot 19.10.2012).

JInleH3n0HHOe U CBOOOIHO pacCIPOCTPaHsieMoe MPOrpaMMHoe odecrnieyeHue

1. OpenOffice —  cBoOomHBI  makeT O(UCHBIX  MpUIOKEHUH  (CBOOOIHO
pacrpocTpaHseMoe)

2. linuxmint.com https://linuxmint.com/ (CBOOOIHO pacIpOCTPaHIEMOE)

3. DnektpoHHO-OMONMHMoTeuHass cuctema Agrilib http://ebs.rgazu.ru/ (cBumeTenscTBO 0
rocyJIapCTBEHHOM perucrpaiuu 0a3nl 1aHHbIX Ne2014620472 ot 21.03.2014)

4. Odunmanpaas crpanuna @I'BOY BO «Poccuiickuii ToCcyaapCTBEHHBIM arpapHbIit
3a04YHBII YHUBEPCHUTET» https://vk.com/rgazuru (cBOOOJIHO pacipoCTpaHIEMOE)

5. llopran  denepadbHOTO TOCYJAPCTBEHHOTO  OIOKETHOTO  00pa30BaTEIbHOTO
YUpEeXKIEHUsT BBHICIIEr0 00pa3oBaHus «POCCHIICKMII TOCYJapCTBEHHBIN arpapHbIi 3a0YHBIHA
YHUBEPCUTET (cB0OOHO pacrpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AutuBupycHoe mnporpammHoe obecrneuenne Dr. WEB Desktop Security Suite
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(Cy6muuen3uonnsii joroBop Nel3740 Ha mepenady HEUCKITIOUUTENBHBIX MPaB Ha MPOTPAMMBI
st O9BM ot 01.07.2021).

6.5 IlepeyeHb y4eOHBIX Ay IMTOPHIi, 000PYAOBAHUS U TEXHMYECKUX CPEACTB

00y4eHust

IIpennasnauenue
MOMeLIeHH
(aynuTopumn)

HaumenoBanue
Kopmyca,
Ne momernenust
(aynuTopumn)

Ilepeuyenn
00opynoBaHu4 (B T.4. BUPTYaJIbHbIC AHAJIOTH) U
TeXHUYECKHX CPeJCTB 00ydeHus ™

Jliis 3aHsaTHH
JICSKITMOHHOTO THIIAa

507, 512 unxeHepHBIN
koprmyc, 7-10, 7-12
BUPTYyaJIbHbIE
ayJIUTOPUH

1.Cucrema qucrannuoHHoro odoyuenuss Moodle
www.portfolio.reazu.ru (cBo6oHO
pacopocTpaHsIeEMoe)

Jli1s 3aHsaTHH
CEMUHAPCKOTO THIIa
(cemuHapsl,
MPaKTHYECKUE
3aHATHA,
MPAKTHUKYMBI,
nabopaTopHbIe
paboTHI,
KOJJTOKBUYMBI),
TPYIIOBBIX
KOHCYJIbTAIIUH,
WHJIUBUIY AIbHOM
paboThL, TPOBEICHHUS
TEKYILEro KOHTPOJIS
Y TIPOMEXYTOUHOU

507, 512 vHXeHepHbIN
kopmyc, 7-10, 7-12
BUPTYyaJIbHEBIE
ayJIMTOPUHN

1.Cucrema quctaniimoHHoro ooydenus Moodle
www.portfolio.rgazu.ru (cBoOO HO
pacIpoCTpaHIEMOE)

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

3. JlabopaTopHO-IpaKTHUYECKUE
MHOTO()YHKITHOHAIbHBIE CTEHIBI JIJIS BBITIOTHEHHUS
1a00paTOPHO-TIPAKTUYECKUX 3aHATHIA
«DNEKTPUIECKHUE U MAaTHUTHBIC LICTIH.

4. JIabopartopHnslii crenn «Vccnenoanue
XapaKTEPUCTUK ACHHXPOHHOTO JIBUTATENS U
reHepaTopay

5. JlabopaTopusiit ctena «MccnenoBanue
TpEX(pa3HbIX IeTei»

arrecralnu 6. JIabopaTOpHBIH CTEH « Y PaTouKa»
st 320 nHKCeHEPHBINA 1.06pa3oBarenbHas miardopma http://edu.rgazu.ru/
CaMOCTOSATEIbHON Kopiryc 2. Ha 6ase npoueccopa Intel Pentium G620
pabortsl 3. DnekTponHO-0MOIIMoTeuHast cucrema (ObC) PI'BOY

BO PT'A3Y «AgriLiby, paznen: « ArponHXeHEpHsD»
http://ebs.rgazu.ru/
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http://ebs.rgazu.ru/
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DEJEPAJIBHOE I'OCY JAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXJEHUE BBICIIEI'O OBPA3SOBAHMA
MUHHUCTEPCTBA CEJIbCKOI'O XO354UCTBA POCCKUU ®EJIEPALIN

«POCCHUVICKMM TOCYJAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O XO3SMICTBA
HUMEHMU B.A. BEPHAJICKOI'O»
(YuuBepcuter BepHajackoro)

@oH/ OLIEHOYHBIX CPEACTB /sl IPOBeIeHUs TEKYIIero KOHTPOJISA U MPOMEKYTOYHOM
aTTrecTalui 00y4aomuXxcs 1Mo JUCHHIInHEe
MopenupoBaHue B arpOMHKeHePHHU

Hanpasnenune noaroroBku 35.04.06 ArponH:keHepus

HamnpapneHHOCTH (mpocuib) IpOrpaMMBbl DJIeKTPOTEXHOJIOT U "
yHeprocoepe:kenue B AIIK

KBanudukauus maructp

dopma 00ydeHHs OYHAasA, 3a0UHAsI

bamamuxa, 2024
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1.0nucanue nokasarejeil U KpuTepueB OLIECHUBAHUS IJIAHUPYEMBIX Pe3yJIbTATOB
00y4eHMsI 10 y4eOHOM TUCIUIIINHE

WHuaukaTopsl
JIOCTYKEHHUS
KOMIIETEHIINN

YpoBeHb OCBOEHHUS

[T1aHupyeMble pe3yIbTaThl
00yUeHUs

Hanmenosanune
OILICHOYHOT'O
CpeACTBa

VK-2 CriocobeH
YIPaBJISTh
MPOEKTOM Ha BCEX
Jramax €ero
YKA3HEHHOTO LMK

[IK-3

CnocobeH pa3paborats
T3 Ha npoekTupoBaHue U
W3rOTOBJICHHE
HECTaHJAPTHBIX MallInH
1 000pyIOBAHUS IS
INEKTPUPUKALIUU H
aBTOMAaTHU3AIIH C/X

IToporoserit
(YoOBIETBOPUTENHHO)

3HaeTr: OCHOBHBIC
CIIOCOOBI 51
MOJTyYEHUH,
nepepadoTKu

METO/IbI,
CpelcTBa
XpaHeHUs,
nHbOpMaINH;
3HaeT OCHOBBI
MOJIETUPOBAHUS, aHalIu3a |
COBEPILEHCTBOBAHUS
OU3HEC-TIPOIECCOB u
MH(}OPMAIIMOHHO-TEXHOJIOTUY
ecKoi UHQPPACTPYKTYPHI
MpeanpusTUs

Ymeer: pemars 3amadyd C
MPUMEHEHHEM MPOTrPaMMHBIX
MHCTPYMEHTAIBHBIX CPEJICTB;
pa3pabaTbIBaeT U aHAIU3UPYET
MoJienTd  OW3HEC-TIPOIIECCOB U
MIPOEKTOB o ux
COBEPILIEHCTBOBAHUIO, a TAKKE
MPOBOIUT UCCIIeIOBAHUS
MH(}OPMALIMOHHO-TEXHOJIOTUY
ecKoi UHPPACTPYKTYpPhI
IPEATPUATHS

Baapeer: HaBBIKaMU
CaMOCTOSITEIbHOW paboThl B
cucTeme KOMITBIOTEPHBIX
TEXHOJOT U

[IponBunyTHII
(xopom0)

3Haer  TBepao:  OCHOBHBIC
METOJIbI, CTOCOOBI U CPEICTBA
MOJTyYeHUs, XpaHEeHHUS,
nepepaboTku  MH(pOpMaLUU;
3HaeT OCHOBBI
MOJICTMPOBAHUSA, aHalu3a |
COBEPILIEHCTBOBAHUS
OM3HEC-TIPOIECCOB u
MHGOPMAIIIOHHO-TEXHOJIOTUY
€CKOU UH(PACTPYKTYpbI
IPEIIpPUATUS

YMeer  yBepeHHO:  peEIIaTh
3aJaud  C  IPUMEHEHHEM
IPOTPaMMHBIX
UHCTPYMEHTAJIBHBIX CPEJICTB;
pa3zpabaTbIiBaeT U aHAJIU3UPYET
MoJieny Ou3HEeC-NpOLECcCOB U

MIPOCKTOB o ux
COBEPLICHCTBOBAHMIO, a TAKIKE
MIPOBOJIUT HCCIIEIOBAHUS

I/IH(I)OpMaI_II/IOHHO-TCXHOJIOFI/I‘-I
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TPOU3BOACTBA ecKoi UHPPACTPYKTYPHI
HPEANPUATHUS

Bnaneer yBepeHHO: HaBbIKAMU
CaMOCTOSITETBHOM PabOTHl B

cucreme KOMIIBIOTEPHBIX
TEXHOJIOTU I

HNmeer chopmupoBasueecs
CUCTeMATHYeCKue 3HAHMSA:
OCHOBHBIE METOJIBI, CIOCOOBI 1
cpeAcTBa [OJIyYEHU ],
XpaHEHUs, nepepadboTKu

uH(pOpMAIMH;, 3HAET OCHOBHI
MOJIEJINPOBAHUs, AaHalh3a U
COBEPIICHCTBOBAHUS
OU3HEC-TPOIIECCOB u
MH()OPMAITMOHHO-TEXHOJIOTUY
€CKOU UHGPACTPYKTYpPhI
MPEAITPUSITHS

HNmeer chopmupoBagieecs
cucTeMaTn4yecKoe yMeHue:
Bbicokuii pemarb 3a1a4u c
(oTHUHO) IIPUMEHEHHUEM IIPOTrpaMMHBIX
HHCTPYMEHTAIBHBIX CPEICTB;
pa3zpabaTbiBaeT U AaHAU3UPYET
MOJCIM OHM3HEC-TIPOIIECCOB M
IIPOEKTOB o ux
COBEPLICHCTBOBAHUIO, a4 TAKXKE
IIPOBOJUAT HCCIIEI0BAHUS
MH(OPMAIIMOHHO-TEXHOJIOTUY
eCKo UHGPaACTPYKTYpbI
MIPEAIPUATHS

IMoka3zan cdopmupoBasiieecs
cHUCTeMaTH4YecKoe  BJjajeHHe:
HaBbIKAMU  CaMOCTOSITEIIbHOMN
paboThl B cucTeme
KOMITbIOTEPHBIX TEXHOJIOTHI

2. Onucanue MIKaJ OLeHMBAHUSA

2.1 Illlkana oyenusanus Ha Imane meKyue2o KOHmMpoJis

®dopma TeKyIero OrtcyTcTBHE TToporoserit IIponBuHyTHIH Bricokwuit
KOHTPOJIS YCBOCHUS (HUXKE (YmoBIEeTBOPUTEIHHO) (xoporo) (OTIMYHO)
OPOroBoro)”
Beinonnenue HE BBIINOJIHEHA Pemeno 6onee 50% Pemeno 6oxnee BCE 3aJlaHus
[IPaKTUYECKON WJIM BCE 3aJaHUS 3amanus, Ho MmeHee 70% 70% 3amaHus, HO pereHsl 6e3
paboTHI pelieHbl €CThb OLTUOKHU OmmO0oK
HCIIPABHUJIbHO

" CTy/IeHTBI, MIOKA3aBIINE YPOBEHb YCBOEHUSI HUKE TIOPOTOBOTO, HE JOMYCKAIOTCS K MPOMEKYTOUHON
aTTECTalluU 110 AUCLUILINHE.

2.2 Illkana oyenuganus Ha Imane nPoMeHCymouHol ammecmayuu (3auem u IK3amen
6 6uU0e UMmoz208020 mecma, Kypcosas paooma)
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dopma
IIPOMEXKYTOYHOHI
aTTecTalyu

OtcyTtcTBUE
YCBOEHUS (HIKE
TIOPOTOBOT0)

IToporossrit
(YAOBIETBOPUTEIHHO)

IIponBuHyTHIN
(xoporio)

Bericokwuii (0TIHYHO)

Brimonnenue
HATOI'OBBIX
TECTOB (HE
MmeHee 15
BOIIPOCOB Ha
BapHaHT)

Memnee 51%

51-79%

80-90%

91% u Oonee

3. TunoBble KOHTPOJIbHBIE 32JAHUS WIN UHHbIe MAaTEePHAJIbI, HE00X0AUMBbIE /sl OLEeHKH
3HAHUI, YMEHH i, HABBIKOB U (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOLIUX ITANbI
(opMupoBaHusA KOMIETEHIUI B poLecce 0CBOeHHS 00pa30BaTeILHOI MPOrpaMMbl

®OHJ OHEHOYHBIX CPEACTB AJIAA TEKYLIEI'O KOHTPOJIA

(6 coomeemcmeuu nynkmom 4 paboueli npocpammol OUCYUNTIUHbL)
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ITpakTHyeckas padota Ne 1

B cpene MathCAD mocTpouTh rpadHK (PYHKIHH V= H OIpemelHTh II0 Tpaduxy

x
(1+x)?
KOOPJHHATHEl MaKCHMyMa 5ToH (YHKIHH B HHTepBalle H3MeHeHHA X oT 0 mo 2. JlomycTHMas

IIOI'PeIHOCTD IIPH OIIpede/ICHHH KOOPpIHHAT JOJDKHA COCTaB/IATh HE Oonee i0,0S.

Hcnonp3yeMble HMeHA IIEPEMEHHEBIX

Yy — HCcIeayeMast IIepeMeHHasl,
X — apTyMeHT;

X1 — HHKHSSI TPAHHITA IO OCH X 00JIACTH MTOCTPOEHUsl rpaduka;

Xk — BepxXHA4 TPAHHIIA IO OCH X 0OJIACTH ITOCTPOEHH I ITpadHKa;

1 — KOJTHIECTBO OTPE3KOB II0 OCH X B 00JIACTH IOCTPOEHHS rpaduKa;

dx —mupHHA OTpe3Ka

okxHO mporpamMmMsel MathCAD

y(x®) = .
1+x"

n = 400

Xn =0

Xk =2

dx Xk — Xn

¥(%)

TTonoxkeHHe MAKCHMYMa YTOYHSACTCS IO TPa(QHKy 3a cUeT H3MCHEHHSI TPAHHIL 110 OCH X 001IacTH

mocTpoeHHs Tpaduka Xn, Xk
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IIpaxTudeckas padora Ne 2
Hcnone3ys MaTeMaTHHecKyl0 Mojelb H3MeHeHHS TeMMepaTypel B o0bekTe ¢ HIeaabHOI
TeNTIONPOBOAHOCTRI0 IIOCTPOHTH TIpadHK H3MEHEeHHS TeMIepaTyphl HAa II0BEDXHOCTH
BO3IYIIHOIO o0orpeBaTelsd OT BpeMeHH mpH ckopocTax 0, 1, 2 H 5 M/c BO3OYMIHOrO IIOTOKA
00/lyBafomiero  TEIUIOM3TYYAON[YKd  MOBePXHOCTh  3Toro  odorpeBaTens.  [lapaMerpsl
oforpeBaTens: MOITHOCTE - 1500 BT; miomans TeIon3Iydatome MOBEpXHOCTH - 0,5 ME; Macca

- 10 kr; MaTepnan — amoMuHHil (¢ = 880 Jx/(xr-°C)). Temueparypa okpyzxaromeil cpexs 20 °C.

MareMaTH4ecKas MOJEIb HU3MCHCHHA TEMIIEPATYPBI B 00BeKTe C HIeaTbHOH

TEIJIONP OBOIHOCTBEO:
.
0= ®0 +(®m _®0)'(1—€ r):
rie ©=T —T, - OTHOCHTeIBbHAS TeMIepaTypa o0bekTa, 'C;
®,=71, -7, - HayalbHas OTHOCHTEJbHAs TeMIepaTypa oobekra, °C;

T - Temmepatypa o0bekTa, C°

T,

» - TEMITEpaTypa oKpykatoei cpenst, °C;

T, - Ha4YaIbHAS TEMIIEpaTypa odbekTa, °C;

P
0,= j’ - MaKcHMalbHAad OTHOCHTEIbHAs TeMIepaTypa odbekta, *C;

C
r= z - TEIUIOBAA IIOCTOAHHAA BpEMEHH 06’LGKTa, C,

- TeKylllee BpeMs Ipolrecca, c;
P, - MoIHOCTB HAYIas Ha HarpeBaHue o0bekTa, BT,

A=a-S - Temwoormaua OT MOBEPXHOCTH 00beKTa, “C/BT;
— 2
S - IIoImank MOBEPXHOCTH 00BEKTa OT KOTOPOH MPOUCXOANT TEILIO0Taaqa, M)

56+4-v, ona e030vxa

= - yaensHas Temoornata, “C/(Brav’):
“ 7135042100 b, om soow O pacta, “CIBrw);

[4
U, - CKOPOCTb ABMAKEHHSI OXJIaAIArOMeH cpepl, M/c;

k
C=Y ¢, m, -TennoeMKkocTs oGbekta, Jla/C”;
i=l

i — HHJIEKC JeTaIH CI0KHOTO OOBEKTa;
k — KomHYecTBO IeTalel B CJI0JKHOM 00BeKTe;
¢; — yJleIlbHas TeIUIOEMKOCTB i-0i IeTamu o6hekTa, Jlx/(kr-C°);

; —Macca 1-0if JieTaan 00beKTa, KT.
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JlonOJIHHTEIbHBIE HCIIOIb3YeMble HMEHA HePeMEHHbBIX

Tn — HIDKHAA TPAHUITA TTO OCH t B 06IACTH IOCTPOEHNA TpaduKa;
Tk — BepXHAg TPaHANA 110 OCH t 06IACTH IIOCTPOeHNA rpadHka;
N — KOJHYEeCTBO OTPE3KOB IT0 OCH t B 0GIaCTH MOCTPOeHH rpadyKa;

dt — mmpuHA O0Tpe3Ka

OoKHO mporpaMMel MathCAD
Tokr := 20  Pn := 1500 8 :=3.5 m:= 10 ¢ = 80 To := Tokr
C=m-c ®o = To — Tokr

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

Oulv) = Alv) W)= Alv) - 3600

-t
Tx(t.u) = Tokr + Go + (Om{u)—@o)-[] —etcu)}

Tn =0 Tk =1 n = 400

t:=Tn,Tn + dt.. Tk

100T
80T
Tx(t,0)
Tx(t,1) veemmmemmmmmmemmssssssssssssasaaas
""" 60T
Tx(t.2)
— I,'_'_,.——_______A
Tx(t.5) o
- 40T e
1 I 1 I
=0 T T T T
0 0.2 0.4 0.6 0.8
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TIpakTideckas padota Ne 3

CoOCTaBHTh JITOPHTM U TPOTPAMMEI Ha a3kIke basic u B cpese MathCad mns moncka 3HaWeHHH X, ¥

(1+x)?

HailIeHHOTo 3HaYeHHs 4 X He OJDUKHA MPeBBIMATh dX.

JUIL MakcHMyMa (YHKIHH V= B HHTepBalle H3MeHeHHS X oT A go B. Ilorpemmnocts

A

|
s

Basic-mporpamMma

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

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

FUNCTION fny(x)
fy=x/(1+x)"2
END FUNCTION



Max:= | Xm« A
Ym<+ y(A)
for x€ A,A + dx..B
Y« y(®
if Y>Ym
Xme x
Yme Y
if Xm=A
Xm < "VYmeHBmHTE A"
return Xm
if Xm=B-—dx
Xm ¢ "Vpemniuts B"

return Xm

()

Max =
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TIpakTHdeckas padoTa Ne 4

CoOCTaBUTE AITOPHTM H IIPOrpaMMBI Ha 136IKe Qbasic u B cpene MathCad mis morcka KopHS
GyHrimEn ¥ =™ —In(x’+1 ) B HHTEpBaJle H3MEeHEHHI XOT A

1o B. TlorpemnocTs HalileHHOT 0 3HAUEHH 111 X He JOJDKHA [IPeBhIIIaTh dx.

y

CxeMa anropurMa Basic-nporpamma
1 CLS
INPUT "5, d
INPUT "A=";a
2| y(x) = e_x + II'I(JC3 + 1) INPUT IIB=II; b
WHILE b - a>dx
c=(a+b)/2
4 sa= SGN(fuy(a))
B-A>dx sb = SGN(tny(b))
5 : 12 sc = SGN(fny(c))
c:(AJ,_B 2 IF sa=sb THEN
sa=SGN(y(a)) PRINT "Kopenr Ha HHTEpBane A, B orcyTcTByeT"
sb=SGN(y(b) END
se=SGN(y(c)) END IF
IFsa=sc THENa=cELSEb=¢c
WEND
x=(a+b)/2
PRINT "Xo="; x, "Yo="; fny(x)
END
FUNCTION fny(x)
fny = 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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SGNx) = |1 if x<0
1 if x>0

0 otherwise

y(®)=e x 111(7;3 + 1)

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

Kor= |la« A

b« B
while b —a > dx
a+b
c

2

sa < SGN(y(a))

sb < SGNy(b))

s¢ < SGN(y(c))

return "KopeHs ypaBHeHHS Ha HHTepBane a,b otcyrcieyer” if sa = sb
a« c if sa=sc

b « ¢ otherwise

a+b
2

X<

v« y(®

5

Kor =
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®OHJI OIEHOYHBIX CPEJCTB JIJISI IPOMEKYTOYHOM ATTECTAIIUA

KOMIUVIEKT TECTOB pjis1t npoMe:KyTOYHOM aTTecTaluy (3a4eT) M0 JMCUUILIHHE
MaremaTudeckue MoaeJu U MeTOAbl B i poBoii cpee

3aueT MMPOBOAUTCA B BUAC HTOI'OBOI'O TCCTA. [[J'Iﬂ BBINIOJTHCHUA TCCTA OTBOANUTCA 45 MUHYT.

IIpumepHbIe 3a1aHNS HTOTOBOI'O TECTA

1. MopenupoBaHue - 3TO:
e Vi3yuyeHune Mogesn rnyTeMm ee 3aMeHbl 06 bEKTOM.
e OnuncaHue CBOVICTB, NapaMeTpoB, MpoLeccoB 06beKTa.

e WccnepoBaHune obbekTa nyTeM €ro 3aMeHbl MOAENbIO.

2. Mopensb - 310:
e [Ipou3BOJIbHbIN HA60Pp YYHKLMI M CBOHCTB 0OBEKTA.
e OnucaHne CBOWCTB, NapaMeTpoB, NPoLLeccoB 06beKTa.

e Hamnbornee obujee npegcraBrieHne o ripupose obbekTa.

3. KakoBbl o6wwue uenu mogenmpoBaHna?
e [lonydyeHune HoBbIX 3HaHUN 06 obbekTe.
e [lpeackasaHue nosegeHms obbekTa.

e BepHbl oba un3 NMPUBEAEHHDbLIX BApPMaHTOB OTBETA.
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