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1. l{esiu ocBOEHMSI AMCIUTIIAHBI (MOILYJIs1)

Lenvio oucyunaunvi«MoaenupoBaHUE B arpOMHKEHEPUN» SABIAETCS MOJArOTOBKAa Maru-
CTPAHTOB KHCCIIEIOBATEIbCKONU AEATEIBHOCTH, CO3JAaHUE YCIOBUHM IJIs UX CaMOpPA3BUTHS HCa-
MOpeanu3alui, COJCHCTBOBATh PA3BUTHIO Y HUX MOTPEOHOCTEH U CIIOCOOHOCTEH KHEH, ¢ TeM,
9YTOOBI OH OBbUI MOATOTOBJIEH K BHINOJHEHUIO (DYHAAMEHTAIbHBIX M MPUKIAJAHBIX paboOT MOuC-
KOBOI'O, TEOPETHUUYECKOI0 U 3KCIEPUMEHTAIIBHOTO XapakTepa IpPH OINPEAEICHUN TEXHUYECKUX
XapaKTepUCTHK HOBOM TEXHUKH, a TaKKe KOMILIEKCa paboT 1o pa3paboTke KOHCTPYKTOPCKOU U
TEXHOJIOTUYECKOW JTOKyMEHTALMU Ha OIBITHBIE 00pa3ibl U3/IENUN, UX M3TOTOBJICHUIO U UCIIBI-
tanusM. [Ipeamer nucuuninuuel «MoJleTupOBaHUE B arpOMHKEHEPUU» — MOJIEIHM TEXHOJIOTHYe-
CKUX MPOIECCOB MEpeOpabOTKU CETBCKOXO35HCTBEHHOTO CBIPbS, TEOPUsS UMHTALMOHHOTO MO-
JICTIMPOBAHMUS, CPEICTBA KOMIIBIOTEPHOTO MojieupoBanus B cpeae MATJIAD u np.

3amaun IUCIUILTMHBI 3aKIIIOYAIOTCS B U3YYEHHH OOIIMX MPUHIUIIOB UMHTALMOHHOTO MO-
JEIUPOBAHUSI, COCTABICHUS UMHUTAIIMOHHBIX MOJENIEH OTIEIbHBIX OlEepaluidl U MPOU3BOJACTB U
IIPOBEJICHUS] UMUTALIMOHHOTO SKCIIEPUMEHTA.

Texnonorus mporecca o0ydeHus 1Mo AUCUUILTHHE «MOJETUPOBaHUE B arpOUHKEHEPUN»
BKJIIOYAET B ce0s MPOCITyIIMBaHUE 00yUYarOIIUMUCS Kypca JEeKIHid, paboTy Ha CEMHHAPCKHUX 3a-
HSATUSX, BBIIIOJHEHHUE 3aJaHU 110 CaMOCTOSATENbHOM paboTe, UTOTOBYIO IPOBEPKY 3HAHUI B BUJIE
9K3aMEHa.

[TpodeccuonanpHas 1€ATENbHOCTD BHITYCKHUKOB, OCBOMBILKX IIPOTPAMMY MarucTpaTyphl
10 HampapJeHHIO0 ToAroToBku 35.04.06 ArpouHkeHepus HarpaBieHHOCTh (rmpoduias) TexHo-
JIOTHH M CPEACTBA MEXAHM3ALUU CEIbCKOTO XO3AKCTBA, COOTBETCTBYET CIENyroIeMy mpodec-
CHOHAJIbHOMY CTaHAapTy: MpodeccuoHanbHbIi cTanaapT "CrnennanucT B 00JacT MeXaHU3aluu
CEJIbCKOI0 X034icTBa", YTBEPKACHHBIN NPUKa30M MUHUCTEPCTBA TPYyJa U COLIMAIIBHOM 3aIlUThI
Poccutickoit @enepanuu ot 21 mast 2014 r. N 3401 (3apeructpupoBad MUHHCTEPCTBOM IOCTULIHH
Poccuiickoit @enepanuu 6 utonst 2014 r., perucrpanuonnsiii N 32609), ¢ u3mMeHeHueM, BHe-
CEHHBIM IIpHKa3oM MUHMCTEpPCTBA Tpyia U COLMANBHOM 3amuThl Poccuiickoit @enepanyn ot 12
nekadpst 2016 r. N 7271 (3apeructpupoBad MunuctepctBoM toctuninu Poccuiickoit @enepannu
13 saBapst 2017 r., peructparuonnsiii N 45230)

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbI

Hucuunnuna «Monenuposanue B arponnxkerepun» (b1.0.02) Bxoaut B coctaB bioka 1
«Iucuurmrael (MOYM)» U OTHOCUTCS K 00s13aTenbHOM yacTu. [ ee 0CBOEHUS HEOOXOAUMBI
3HAHUS, YMEHUS U HAaBBIKH, IPUOOPETEHHbIE 00YYAIOIIMMUCS B MIPOLECCE U3YUEHUS TUCLUIUIMH
«CoBpemeHnHas uHocTpaHHas TexHuka B AIIK», «KoMnbeloTepHble TEXHOJIOTUN B HayKe U 00pa-
30BaHUM.

Juciunianza «MosienupoBaHue B arpOMHXEHEpUN» SIBIISIETCS] HE0OOXOMMOM OCHOBOM JIst
MOCJIEAYIOLIEr0 OCBOEHUS TUCHUIUIMHS «llaTeHTOBeneHHe M 3alMTa WHTEIEKTyallbHOM co0-
CTBEHHOCTN», «IlepCreKTHBHbIE TEXHOJIIOTUU M TEXHUYECKHE CPEJCTBA IO MepepaboTKe Mpo-
OYKIMH KUBOTHOBOJICTBa», «llepcreKkTHBHBIE TEXHOJIOTHMH UM TEXHUYECKHE CPEICTBa IO Mepe-
paboTKe MPOJIYKIMK PACTEHUEBOJCTBA» a TaKXkKe JUIsl MPOU3BOJACTBEHHOM mpakTuku HUP, BbI-
MTOJIHEHUS BBIITYCKHOM KBaTH(PUKAIMOHHON pabOTHI.

3.11lnaHupyemble pe3yabTaThl 00y4eHUs M0 JUCHHUILJIMHE, COOTHECEHHbIE C
IUVIAHMPYEMbIMU Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeJIbHOM MPOTrPaAMMbI

OcBoeHue JUCHUILIMHBI (MOJTyJIs1) HapaBieHO Ha (OPMUPOBAHNE KOMITETEHITHI:
VYK-1 - CriocobeH ocyImecTBIATh KpUTUYECKHH aHAIN3 MPOOIEMHBIX CUTyalluii Ha OCHOBE
CHUCTEMHOTO TTO/IX0/a, BBIPA0AaThIBATh CTPATETHIO JEHCTBUM.



OIIK-3- Crioco6eH UCIoIp30BaTh 3HAHUSI METOJI0B PEIICHHMS 3a1a4 MPHU pa3paboTKe HOBBIX
TEXHOJIOTUH B MPO(HECCHOHATLHOU JESTEITbHOCTH
OIIK-4 - CrnocoOGeH MpOBOIUTH HAay4YHBIE MCCIEJOBAHUS, aHAIM3UPOBATH PE3yAbTAaThl U
TOTOBHUTBH OTYETHBIC JIOKYMEHTBI

Kox u Haumeno-
BaHHE WHINKA-
TOpa JOCTHKEHUS

Kpurepnu onieHuBaHMs pe3yIbTaTOB 00ydeHUs

HU3KUH (10110-
POTOBBI, KOM-

MOPOTOBBIN 0a30BbII MPOABUHYTHIN
YHUBEPCAIbHBIX METEHIIUS HEe
KOMIIETEHIIUH copMHpOBaHa)

YK -1
N-1yk1Anamu3 | He moxer ana- | Cnabo ananu- Xopotio OTaM4HO aHau-
upy- JN3UPO- 3Upy- aHaIM3UpPYy- 3Upy-
eT MpoOJIEMHYIO C | BaTh MPOOJIEMHY | €T IPOOJIEMHYIO | €T MPOOJIEMHY | €T MPOOJIEMHYIO CH
UTya- 10 CUTYallUIO Ka | CUTya- 10 CUTYallUIO K | Tyalluio KaK CH-
U0 KaK CHUCTe- | K CHCTe- IIUIO KaK CH- aK CHUCTe- cTe-
MY, BBISIBJISISL €€ C | MY, BBISIBIISIA €€ | CTe- My, BBISIBJISISL € | MY, BBISBJISIS €€ COC
OCTaBJISIO- COCTaBIISIIO- MYy, BBISIBJISISL €€ | € COCTaBIISIONI | TaBJISIO-
IIM€ U CBA3M M€ | LUE U CBSI3U M€ | COCTaBJISIO- We M CBSI3U M€ | IIHME€ U CBSA3H MEX]I
KTy HUIMH KAy HUIMHU IIWE U CBS3M M€ | KAy HUMHU y HUMHA
WKAY HUIMU

N-2yi1 He moxer Cnabo Moxer Xoportio Mo- OTANYHO MOXKET
-Onpenenser npo | onpene- ompeze- JKET ompeie- ornpeze-
oe- JSTh TPOOEIBI B | JIATH IPOOCIIBI B | JISITh MPOOEIBI | JIATH MPOOEITBI B MH
76l B ©HGOpMaNy | HHPOPMAIIHH, uHpopmanuu, B nH(popManuu | popmarnuu, He0O-
U, HE0OX 0o~ HEe00X011- He00X011- , HE00X011- XOJIU-

MOU ISl pELIECHU
sl IPpOOJIEMHOH C

MOU IS peLeH
usl IpoOJIeMHOI

MOU IS peleH
us IpoOIeMHOMI

MOU IS penie
HUS IPOoOJIeMH

MOM I pelIeHUs
npo0sieMHOI cu-

uTya- cuTya- cuTya- ol curya- Tya-
LMW, U IPOCKTUDP | LIUH, U IPOCKTH | LIUH, U IPOCKTH | LIUH, U IPOEKT | LIMH, U IPOEKTUPYE
YET IPOLECCHI 10 | PY- py- upy- T IIPOLIECCHI 110 UX
UX YCTPAHEHHUIO | €T IIPOLIECCHI IO | €T IMPOLECCHI IO | €T IPOLECCHl I | YCTPAHEHUIO

UX YCTPAaHEHUIO | UX YCTPAHEHHUIO | O UX yCTpa-

HEHUIO

-3 yx1 - He moxet kpu- | CnaGo moxet Xopo1o Mo- OTnMYHO MOXKET
Kputnue- THYe- KpUTHYe- KET KpUTUYe- | KpUTHYE-
CKM OLICHMBACT H | CKM OLIEHUBATh | CKM OLIEHMBATh | CKM OLIEHUBATH | CKU OLICHUBATh
aIe)KHOCTh HC- HaJICK- HaJeXK- HaJeXK- HaJeKHOCTh HC-

TOYHU-
KOB HH(pOpMaluu
, paboTaer ¢ mpo
TUBOpEYH-

BOI1 nH(popMmarme
1 U3 pa3HbIX MC-

HOCTb HCTOY-
HU-

KOB MH(pOpMaLu
U, paboTaeT ¢ 1
POTUBOpEYH-
BOI HHpOpMaIH

HOCTb HCTOY-
HU-

KOB MH(pOpMaLu
U, paboTaeT ¢ 1
POTUBOpEUH-
BOI HHpOpMaIH

HOCTh HCTOY-
HU-

KOB MH(OpMAI
uu, paboTaer ¢
POTHBOpE-

K-

TOYHU-
KOB HH(popmanuu,
pabotaet ¢ mpo-
THBOPEUH-

BO nH(popmanuei
U3 pa3HbIX HCTOY-

TOYHHUKOB eil U3 pa3HbIX U | el U3 pa3HbIX M | BOM MH(OpMAI] | HUKOB
CTOYHUKOB CTOYHUKOB nent u3 Pa3HBIX
MCTOYHHUKOB
N-4yx-1Pa3paba | He moxer pa3- | Cnabo moxeT Xoporio Mo- OTIMYHO MOXKET

ThIBa-
€T U cofieprKaTell
BHO apryMEHTH-

pabaTbl-
BaTh U COJIEPXKa
TEJIBHO apry-

pa3pabatsl-
BaTh U COJEpXKa
TEJIHO apry-

KeT pa3pabda-
ThI-
BaTh U COJCPXK

pa3pabarsbl-
BaTh U COJIEpKATEI
BHO apryMEHTH-




py-

€T CTPaTeruio pe
mre-

HUS IPOOJIEMHON
cuTya-

[IUY Ha OCHOBE CH
CTEMHO-

TO M MEXIHC-
[UITMHAPHO-

O M0JIX0/I0B

MEHTHPY-
€T CTpaTEruIo pe
mie-

HUS IPOOJIEMHO
i curya-

IIMY Ha OCHOBE C
HCTEMHO-

ro U MEXJuc-
UIUTMHAPHO-

ro MO/IX0JI0B

MEHTHPY-
eT CTpaTeTulo pe
ITHUS TPOOIEMH
ol curya-

IIMU Ha OCHOBE C
HCTEMHO-

IO ¥ MEXIHC-
UTUTHHAPHO-

ro IOJIXOJI0B

aTeNbHO ap-
T'YMEHTHUPY-
€T CTPaTeruto
pete-

HUS TPOOJIEMH
o curya-
I[MU Ha OCHOBE
CHCTEMHO-
rou MEX-
JTUCITUTLITN-
HapHO-

'O MOAX0/I0B

py-

€T CTPATETHUIO perlie
HUS POOJIEMHOMN ¢
uTya-

IIUM HA OCHOBE CHC
TEMHOTO U MEX-
JVCIATUTHHAPHO-
'O TIOJXOJIOB

N-5yk-1Ctpout | He moxker Ciabo moxer Xoponio Mo- OTIUYHO MOXKET
CLICHa- CTpo- CTpo- JKET CTPO- CTpo-
pUU peanu3alil | UTh CLICHAPUH P | UTh CIICHAPUU P | UTh CLIEHAPUU | UTh CIEHApUU peaj
CTpaTeruu, eaynsa- eanuza- peanuza- U3allUU CTPATEruH,
orpeje- [[UU CTPATETuy, | LIUU CTPATETHH, | I[UU CTpaTeruu | orpeje-
751 BOBMOXKHBIE | omlpejie- omnpee- , onpene- J15151 BO3MOJKHBIE U
puc- JI5i BO3MOJKHBIE | JIsisE BOBMOXKHBIE | JIsIsl BOSMOYKHBI | CKU W Tpejyiaras I
KM U IIpejiaras I | puc- puc- € PUCKU U IIPE€ | YT UX YCTPAHEHU
yTU WX YCTpaHEH | KU M Mpeaiiaras | Kd W Opejuiaras | Juia- s 3a/1a4U
us 3aJa4u ny- my- ras nyTd Uxy

TH UX YCTPaHEH | TH WX YCTPAHEH | CTpaHEHUSs 3a-

us 3a7ja4n us 3a]jauu Jla4uu

OIIK-3

N-lonk-sMcnon | He Mmoxet uc- Cnabo Moxer Xopouiomo- YcnemHomoxe-
b3yETMETO/IBI MI0JIB30BAaTh M- | UCIIOJIb30BAaTh JKETUCIIOIb30- | TUCIIOJB30BaTh
pelieHus 3aaq TOJIbI PELIEHUsI | METOABI pelle- | BaTbMETO/bI METO/Ibl PeIIeHUs
pu pa3paboTKe | 3a7ay pH pa3- | HUs 33Ja4 OpU | pellleHus 3aja4 | 3ajay pH paspa-
HOBBIX TEXHOJIO- | paOOTKE HOBBIX | pa3paboOTKe IIpHU paspa- 00TKE HOBBIX TEX-

Tl B mpodec-

TEXHOJIOTUU B

HOBBIX TCXHO-

0OTKE HOBBIX

HOJIOTUH B IIPO-

CHOHAJIbHOMU Jie- | mpodeccuo- JIOTHH B MpO- TEXHOJIOTHI B | (hecCHOHANBbHOM
ATEIBHOCTH HaJIbHOU J1es- ¢deccuonanbHON | mpodeccuo- JEATEIbHOCTH
TCJIBbHOCTHU JACATCIIBHOCTHU HaJILHOM JcA-
TEJIbHOCTH
OIIK-4
N-lonk-4llpoBo | He moxer mpo- | Ciabo Moxer Xopomomo- Ycnemnomoxer
AUT HAYYHBIC BOAWUTH HAYYHBIC | [IPOBOJNTDH KET IMMPOBO- IMPOBOAWTH HAYy4Y-
HCCIIeIOBaHMS, UCCIICIOBaHMs, | Hay4HbIE UC- JUTh HAy4YHbIE | HbIE UCCIICOBAHMS,
aHAIM3HUPYET pe- | aHAIM3UPOBATh | CIEAOBAHMA, WCCIIC/IOBAHMSI, | aHAITM3UPOBATh
3yJIbTaThl U IO- pe3ybTaThl U aHATM3UPOBaTh | AHAJIU3UPO- pe3yabTaThl U TO-

TOBHUT OTUCTHBIC
AOKYMCHTBIL

T'OTOBUTH OT-
YCTHBIC JOKY-
MCEHTHI

pe3yIbTaThl U
TOTOBUTH OT-
YETHBIE JOKY-
MEHTBI

BaTh pe3yJib-
TaThl U TOTO-
BUTH OTYETHBIE
JIOKYMEHTBI

TOBHUTH OTUETHHIC
JAOKYMCHTBI

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL (MOIIy.]'I}I) 06yqa101u1/1171051 JOJIKCH

3HATb:

- ONpCACIICHUC UMUTAIITUMOHHBIX MOHCHCﬁ, MOCJICAOBATCIIbHOCTL UX IMTOCTPOCHUSA, ITIOHATUC
MOACIIMPYIOUICTO aJITOPUTMA U MPHUHIUIIBI €T'0 ITIOCTPOCHU S




- PUHIIMAITB BEIOOpA MOJIeTIeH, UX MPOIIEAYPY MMOCTPOCHUS B peanu3anuu Ha DBM, mpo-
CTEUIIINEe UMUTALIMOHHBIE MOJIENIM TEXHOJOTHYECKUX onepanuii Ha 9BM, mpoBeaeHue ux mpo-
BEPKH U OLICHUBAaHUE TOYHOCTH M aJIEKBATHOCTH;

- COBPEMEHHBIC MMPOTPAMMHBIC CPEICTBA HMUTAIIMOHHOTO MOJICTUPOBAHMS;

- OCHOBBI TEOPUH MOJICTUPOBAHUS U TNIAHUPOBAHUS HKCIIEPUMEHTOB;

- METO/Ibl Pa3paboTKK UMUTAIMOHHOM MojienH B cpene MATLAB,;

yMeTh:

- ONIEPUPOBATH FJIEMEHTAMU OUOJIMOTEKH, COCTABIIATH JMHAMUYCCKHE MOJICIN TTPOCTEHUIITUX
orepanuil (coelMHEHUE, pa3beAMHEHUE, COPTUPOBKA, HAIPEB U T.I1.);

- OPUEHTUPOBATHCS B COBPEMEHHON TEPMHUHOJIOTHUH IO MOJISTUPOBAHUIO;

- COCTaBUTh UMHUTAIMOHHYIO MO/JIEIb OTJIEIbHBIX ONEPAINil CEbCKOXO03SMCTBEHHOTO

MIPOM3BOJICTBA;

BJIA/IETh:

- HaBBIKAMH TMPAKTHYECKOW PabOTHI 10 COCTaBJICHUIO, TUHAMUYECKHX MOJEJEH orle-
panuii, Habopa UX B CHCTEME, 3aIllyCKe, OTIAJKe W MPOBEACHHUS MMUTAIMOHHOTO SKCIEPUMEH-
TanpeACTaBUTh HH(POPMAIHIO 71 aHATH3A.

B pe3yiabTaTe OCBOCHUA NUCHUIIINHBI O6yanOHlHﬁCH JOJDKCH CaMOCTOATCIIBHO HpI/IO6—
peratb ¢ NOMOUIBIO HHq)OpMaHHOHHBIX TEXHOJIOTHIl U HCIIOJI30BaTh B HpaKTquCKOﬁ JCsI-
TCJIbHOCTH HOBLIC 3HAHUA, YMCHHS, HABBIKU, B TOM YHCJIC B CMCIKHBIX 00/1acTIX 3HAHUH.

3.1. MaTpuna cooTHeCeHHs TeM/pPa31ejioB TUCUUILIMHBI (MOYJIs1) U (pOpMH-
PYEeMbIX B HUX KOMIIETCHIM I

Paznensl, TeMbI AMCIUNIINHBI Kommerenmn O01Iee KOJIMYECTBO
KOMIIETEHIIUN

YK-1 [ OIK-3 | OIIK-4

Paznen 1. BBenenue B MoJIenTupoBaHue

Tema 1.CucteMbl 1 MOAEITH + - - 3
Tema 2./IlnHaMUYECKHE CUCTEMBI + 9
Tema 3.ITocTpoenne MmaTeMaTHye-

P + + + 5

CKOU MOJEU

Paznen 2. Cpensl pa3paboTKu

Tema 1. Cpena nMHaMHUYECKOTO

+ + + 5
MoienupoBanus Matlab

Paznen 3. UmurtannonHoe MosnenupoBanue B nakete Matlab

Tema 1. OCHOBBI HUMUTAIIMOHHOT O

+ + + 5
MOJICITUPOBAHUS.
Tema 2. AHATUTHYECKOE MOJIETHPO-
BaHHUE TPOIECCOB CEITbCKOX035TH- + + + 6
CTBEHHOT'O NMPOU3BOJICTBA
Tema 3.VIMuTaiMOHHBIE MOIETH
CENbCKOXO035MCTBEHHOT'O MPOU3- + - + 4

BOJCTBA

4. CTpyKTYypa " coepkaHue TUCHUILTHHbI
OO61mast TpyA0eMKOCTh JUCHHUIUIINHBI COCTaBIsieTS3aueTHIX eaunull, 180ak.uacos.

4.1. O0bemM TUCUMILIUHBI U BUAbI Y4e0HOIl padoThI




KonnuecTBo 4yacos
B sansTiit 110 OYHOU dopme 1o 3a04HOM (hopme
o0yuyeHHs o0y4yeHus
(2 kypc) 2 Kypc
OO0miast TpyA0EMKOCTh TUCIUILIUHbBI 180 180
KonrtakTHas pabora 42 24
AyIUTOpHBIE 3aHATHS, B T.4. 42 24
JIEKIIUU 14 8
PAaKTUYECKHE 28 16
nabopaTopHbIE - -
CamocTrosTenpHas padora, B T.4. 102 147
[IpopaboTka yueOHOTO MaTepHaia 1o
JTUCHIUATUTHHE (KOHCTIEKTOB JIGKIUH, y4e0- 34 49
HUKOB, MAaTEPUAJIOB CETEBBIX PECYpPCOB)
BerlnonHenne MHANBUAYaJIbHBIX 3aJaHUI 34 49
[ToaroToBka K TECTUPOBAHUIO 34 49
KoHTposb 36 9
By uTOoroBoro KOHTpOJIst dK3aMeH JK3aMeH
4.2. Jlekuun
OObeM B ak.yacax
N dopmupyemble
Ne | Pa3pen nucuunianssl (MOAYIS), TEMBI JTEKIUI
Ounoe 3aounoe | KOMIICTCHIINH
oOydeHue | oOydeHue
Paznen 1. BBenenue B MoienupoBanme
11 Beeaenue. Ilenu u 3aaa4u JUCITATUIMHBI. 5 5 VK-1, OIIK-3,
' CucreMbl U MOJIETTH OIIK-4
YK-1, OIIK-3,
1.2 | luHaMHUYECKHE CHCTEMBI 2 1 OIK -4
. VK-1, OIIK-3,
1.3 |IlocTpoeHue MaTreMaTHIeCKOM MOICTH 2 1 OIK -4
Paznen 2. Cpenpl pazpaboTku
21 Cpena JIWMHaAMHYECKOTO MOJICIMPOBAHUS 5 1 YK-1, OIIK-3,
"~ |Matlab OIIK-4
Paznen 3. UmurtannonHoe MonenupoBanue B nakete Matlab
31 OCHOBBI UMUTALIMOHHOTO MOJIETUPOBAHUSI. 5 1 YK-1, OIIK-3,
' OIIK-4
32 AHaJIUTUYECKOE MOJEIUPOBAHUE IIPOLIECCOB 5 1 YK-1, OIIK-3,
) CEJIbCKOXO035MCTBEHHOTO MPOU3BOJICTBA OIIK-4
muranmonnsie MOJIeTIN CEJILCKOXO035IH- YK-1, OIIK-3,
3.3 2 1
CTBEHHOTO MPOU3BOJICTBA OIIK-4
Uroro 14 8
4.3. [IpakTHyeckune 3aHATUSA
| Ne | Paznen, rema | OGwem B ak.uacax | DopMupyeMsie




Ounoe 3aouHoe KOMIIETCHIINHT
oOyueHune | oOyueHHe
Paznen 1. MeTomonorust Hay4HOro NMO3HAHUS
1 YpoBHM NIO3HAHMUS. Ién:ccmbm&)aunﬁ Hay4- , . VK-1, OIIK-3,
.1 | HOrO 3HaHUs MO OTHECEHHUIO K popMam OIIK -4
MBIIUICHUS
MeTo1010THYECKUi arnmapar UCClieI0BaHus U VK-1, OIIK-3,
1.2 2 1
0COOCHHOCTH €r0 0(hOpMIICHUS OIIK-4
Paznen 2. [InanupoBanue u opranuzanys SKCIepruMeHTa
OnBITHO-3KCTIEpUMEHTANIbHASL PaboTa B UC- VK-1, OIIK-3,
2.1 3 2
CJIeIOBaHNH (MHTEPAKTHBHOE 3aHSTHC) OIIK-4
Knaccudukanmst METO10B UCCIIEIOBAHUS VK-1, OIIK-3,
2.2 2 1
OIIK-4
CHOCO6LIUI/I METO/IBI Ea6OTBI C HAYYHOH JIU- VK-1, OITK-3,
2.3 | TepaTypoil 1 MOHATUIHBIM aIapaTOMHUCCIIC- 2 1
OIIK-4
JIOBaHMUSI
Br16op 0a3bl uccnenoBanus. Beigenenue VK-1, OIK-3,
2.4 | >TanoB 3KcriepuMeHTa(MHTEPAKTUBHOE 3aHS- 2 1
OIIK-4
THE)
[TonGop nnu pa3zpaboTKa KPUTEPUEB OLICHKH
3P PEKTUBHOCTH OTIBIT- YK-1, OIIK-3,
2.5 . 3 1
HO-9KCIIEPUMEHTAILHOM PabOTHI U IIKAJ U3- OIIK-4
MEpEHUNH(MHTEPAKTUBHOE 3aHSATHUE)
H3mepenns n aHanM3 SMIIMPUUECKUAX TAHHBIX VK-1, OIIK-3,
2.6 2 1
OIIK-4
MogaenupoBaHie Kak METOJ HAyYHOI'O HC- VK-1, OIIK-3,
2.7 2 1
cienoBaHusl (MHTEPAKTUBHOE 3aHSITHE) OIIK-4
28 HayuHoe npornosuposanue 5 1 YK-1, OIIK-3,
' OIlK-4
Metoa Mo3roBoro mrypma (MHTEPaKTHUBHOE YK-1, OIIK-3,
2.9 2 1
3aHSITHE) OIIK-4
Pasnen 3. Co3ganue u opopmiieHne HaydHbIX paboT
[TpaBuna odopmieHuss HaydHOW paOOTHI U 2 YK-1, OIIK-3,
3.1 2
JUccepTaiuy (MHTEPAKTUBHOE 3aHATHE) OIIK-4
[IpezeHTanss MpoOEKTa HCCIEAOBATENbCKOM 2 VK-1, OIIK-3,
3.2 2
pabOThI(MHTEPAKTUBHOE 3aHATHUE) OIIK-4
Uroro 28 16

4.4. JlabopaTopHblie padoThI

He npexycmoTpeHsl.

4.5. CamocrosiTesibHasi padoTa 00y4arommxcs

cDOpMI:I CaMOCTOSTEIbHOM paGOTBIZ

- IOATOTOBKA K IMPAKTHUYCCKUM 3aHATHAM,
- BBIITOJIHCHHUC MTPAKTHYCCKUX 3a,[[aHHfI;

- BBIITIOJTHCHHUEC KOHTPOJIBHOTO 3aJaHH;

- IIOATrOTOBKA peq)epaTOB " JOKJIAAOB K NPAKTUYICCKHUM 3aHATUSAM,

- IOATOTOBKA K TCCTUPOBAHUIO U DK3aMCHY.




OO0BeM aK. 4yacoB
Paznen (Tema) nucuu- Bug camocrositenbHOM OYHas 3a04Has
TUJTUHBI paboThI dbopma dbopma o0y-
o0OyueHus YCHWUSI
KOHTpPOJIbHAs paboTa - -
npopaboTka y4eOHOTO Marepuaia IO
Pasnen 1. Beencrue B TUCHUTIMHE  (KOHCIIEKTOB  JICKITUH, 12 17
y4eOHUKOB, MaTEpUATIOB CETEBHIX pe-
MOJICIIUPOBAHUE CypcoB)
BBITIOJIHCHHUE WHIUBUTYTBHBIX 3aTaHUI 11 16
MOATOTOBKA K TECTUPOBAHUIO 11 16
Paznen 2. Cpenpl pa3- | KOHTpOJIbHAS paboTa - -
paboTku npopaboTka y4eOHOTO Marepualia IO
JUCHUIIIMHE  (KOHCIIEKTOB  JICKIUH, 12 17
Y4eOHUKOB, MaTEpUATIOB CETEBHIX pe-
CYpCOB)
BBINIOJTHEHNE WHANBUIYAJIbHBIX 3aJaHH 11 16
MOJArOTOBKA K TECTUPOBAHUIO 11 16
Paznen 3. Hmwuranu- | KOHTpoJIbHAS paboTa - -
OHHOE MOJEIUPOBaHUE | mpopaboTKa y4eOHOTO Marepualia IIo
B rmakere Matlab JUCHUIIIMHE  (KOHCIIEKTOB  JICKIUH, 12 17
Y4eOHUKOB, MaTEpUATIOB CETEBHIX pe-
CypCOB)
BBINIOJTHEHNE WHANBHUIYAJIbHBIX 3aJaHH 11 16
MOJArOTOBKA K TECTUPOBAHUIO 11 16
Htoro 102 147

[TepeueHp METOAMUYECKOTO OOECTIEUEHUS /ISl CaMOCTOATEIbHOU pabOThI 10 TUCIUIUINHE
(Momysro):

1. I'aptman T.H. OCHOBBI KOMIBIOTEPHOIO MOEIUPOBAHUS XMMHMKO-TEXHOJOTHUYECKUX
nporeccoB: Yueb.nmocobue it By30B/T.H.I'aprman, 1.B.Knymun.- UKL «Axagemknuray, 2006,
-416 c.: u.

2.Topnees A.C. MoaenupoBaneue B arponHxenepun: Yue6.moco6./ A.C.I'opnees.- C.I16.:
Uszna-Bo «Jlauby, 2014.- 300 c.

3. Cmarun B.M. DxoHomuko-mareMatuueckue metoanl.- M.: KomocC, 2012.-271 c.:mi.-
(YuebHuku 1 yueOHbIE TOCOOUS 1711 CTYAEHTOB BbICIIL yu€0.3aBEACHU).

4. ®panc Ix., Topumm/x.X.M. MaremaTiueckue MoJienu B celbckoM xo3sicTae/ Ilep. ¢
anria. A.C.Kamenckoro; noa pen.®.M.Epeuiko. [peaucn.®.M.Hpemko u A.C. Kamenckoro.- M.:
Arponpomusaat, 1987. -400 c.

4.6. BbInoJIHEHHE KOHTPOJIbHOMH PadoThl 00yYAKIIMMHUCH

TeMbl KOHTPOJIBHBIX paboT Uil CTYAEHTOB 3a04HOM (hOpMBI 00yUEHHS
VYpoBuu nosnanus. Kinaccudukanys HaydHOro3HaHUS IO OTHECEHUIO K (pOpMaM MBIIITICHUS
Mertoponorndeckuii anmapar Uccie10BaHusi HOCOOEHHOCTH ero 0pOpMIICHHS
OnbITHO-IKCTIEpUMEHTAIbHAS pa0oTa B UCCIICIOBAHUN (MHTEPAKTUBHOE 3aHSATHE)
Knaccugukaius MeTo10B UCCII€0BaHUS
CriocoObl 1 MeToAbl paboThl ¢ HAYYHOH JUTEPATYpOl U MOHATUHHBIM aNapaTOMUCCIIENO-
BaHUs
Br16op 6a3b1 uccnenoBanus. Beienenue 3TanoB dKcrnepuMeHTa(MHTEPAKTUBHOE 3aHITHE)

agkrownE

o




7. TlombGop mmu pa3paboTka KputeprueB ONEHKHUI(P(HEKTUBHOCTH OIBITHO-3KCIEPUMEHTATHHON
paboTHI M KA H3MEPEHUN (MHTEPAKTUBHOE 3aHSTHE)

W3mepenus 1 aHaU3 SMIUPUUECKUX TAHHBIX

9. MopenupoBaHue Kak METOJ] HAYYHOTO UCCIIEOBaHMs (MHTEPAKTHBHOE 3aHSTHE)

10. Hayynoe nporHo3upoBanue

11. MeTo MO3roBOro mrypMa (HHTEpaKTHBHOE 3aHSTHE)

12. ITpaBuna opopmiieHHst HAYYHOH pabOTHI M JUCCEPTALUU (MHTEPAaKTUBHOE 3aHSATHE)

13. IIpe3eHTarus NpoeKTa UCCIeI0BaTeILCKOW PaOOThI(MHTEPAKTUBHOE 3aHATHE)

©

4.7.Conep:xanue pa3iejoB IUCHUILINHBI

1. Beenenue.llenu v 3agaun AUCIUTLIAHBI

Jlexuus 1. CUCTEMbBI 1 MO/JIEJIN
Omnpenesnenue 1 NMOHATHE CUCTEMBI U ee 31eMeHToB; Knaccudukanus cucrem; O01mue cBoicTBa
cucreM; [[puHIMIBI CUCTEMHOrO ITOAXOAA IIPU aHanu3e cucteM; [loHaTHe Moxenu U MOIEIUpO-
BaHMUSL.

Jlexuus 2. AMHAMUYECKUE CUCTEMbBI

CenbCKOX034MCTBEHHOE NPEANPUIATHE KaK CUCTEMa JJIsl MOJEIMPOBAHMS, AHAIUTHYECKOE
IIpe/ICTaBICHUE JETEPMUHUPOBAHHBIX UCKYCCTBEHHBIX JMHAMUYECKUX CUCTEM; AHATUTHYECKOE
IIPEICTABICHUE CIIOKHBIX NCKYCCTBEHHBIX JUHAMHYECKUX cucTeM; OCHOBBI CUCTEMHOM JUHA-
MHUKH.

Jlexuus 3. IOCTPOEHUE MATEMATHUYECKOUW MOJIEJIN
[Tpuniuns! BeIOOpa cTpyKTYpsl Moaeny; Ilponenypa nocrpoeHuss MareMaTHYeCKOH MOJIENU U e
uccnenoanus; O6cienoBaHre 00bEKTa, IOCTPOCHUE CLIEHAPHS €ro (PYHKIIMOHUPOBAHUS U KOH-
nentyansHoi Mozeny; [IpoBepka u oneHuBaHue mMozenei; [I[puHIMIBI OLIEHKH aJIeKBaTHOCTH U
TOYHOCTH MozenH; [ImaHnpoBaHue MOIEITBHOTO SKCIIEPUMEHTA.

Jlexums 4. CPEJA AIMHAMUWYECKOI'O MOJAEJIMPOBAHUS MATJIAB
Cpena monenupoBanus Matlab; Cpena nporpamMupoBanus Simulink - mpusoxeHne K makery
Matlab; bubnuoreka OJOKOB MOAEIUPOBAHUS JJNEKTPOTEXHUYECKUX OJIOKOB U CHCTEM
SimPowerSystems; OcHOBHbIE TOHSATHS 00 MCKYCCTBEHHBIX HEWPOHHBIX ceTsX; HelpoHsl u
apxutektypa cetu B makere NeuralNetworkToolbox; Tumnbr cereit, peanusyemsix B IIIIII
NeuralNetworkToolbox.

Jlexmus 5. OCHOBBI UMUTALIMOHHOI'O MOJIEJIMPOBAHU . Ul
NMutanimoHHOE MOJEIMpOBaHUE U €ro dTambl. [IoHATHE MOIEIHUPYIOIIETO alropuT™Ma
mporiecca; CraTucTUyecKas MOJENb MAacCOBOTO oOciyxuBanus; OCHOBHBIC MOHSTHUS TEOPUU
MaccoBOTro oOcCTyXkuBaHUs. VMIMUTAIIMOHHOE MOACIUPOBAHNE CTOXACTUYECKUX OOBEKTOB METO-
noM Mounre-Kapno; MHOronoixoiHoe UMHTAlMOHHOE MOJIETUPOBaHUE. ATE€HTHOE MOJEIUPO-
Banme. JluckperHo coOwITHitHOE (TIpoiieccHoe) monaenupoBaHue; CHCTEMHO-TUHAMUYECKHE
MOJIEIIH.

Jlekuus 6- AHAJIMTUYECKOE MOJEJIMPOBAHUE I[MPOLIECCOB CEJIBCKOXO-
3SMCTBEHHOI'O ITPOU3BOJICTBA
AHaJIUTHYECKOE MPEACTABIEHUE MOJEIN- OT IIPOCTOro K ciaoxkHoMy; IIpornosupoBanue
OTpeOIIeHUs IU3eIbHOTO TOILTUBA METO/I0M JIEKOMIIO3UIIMN BPEMEHHBIX Ps10B; AHAIIUTUYECKOE
MOJIETTMPOBAHUE MOJIETA 3€pHA C TPAHCIIOPTEPa; 3aJadu JIMHEHHOTO MPOrpaMMHPOBaHUS.



Jlextms 7. UMUTAIIMOHHBIE MOJIEJIN CEJIbCKOXO3SIMCTBEHHOI'O ITPOU3-
BOJICTBA
NmuTanmonnele crocoObl MoaenupoBanus: CUCTEMHO- TUHAMH4YECKas MOJEIb BOJO-
cHaOeHus: 00BbEKTOB; [IMCKPETHO-COOBITHIHAS MOJIEIb TIpoIiecca YOOPKH M1o10B; Moaenupo-
BaHUE Mpolecca KOPMIICHHS )KUBOTHBIX.

4.8. KonTpoubHoe 3a1aHue

TeMbl KOHTPOJIBHBIX 3aManui (3amanus 1, 2,3). TeMbl 110 KaXXI0MY 3aaHUI0 TIPUBEICHBI B
DOC.

3aganue Nel

3amanne Nel cOCTOUT M3 ABYX TEOPETHUYECKUX BOMPOCOB (BHIOMPAIOTCS MO KOy 3a4€THOM
KHUKKH)
Bompocsr:
. OnpeielicHNE ¥ HOHATHE CUCTEMBI B €€ DJICMCHTOB
. [Tonarue Moaenu u MoaenupoBanusa. Knaccudukarus Moaeaei
. OMIupudecKkre U PYHKIIMOHAIBHEBIE MOJIEIHN
. [lonyuyeHne JaHHBIX UL MOJIEIMPOBAHUS
. JleTepMUHUPOBAHHBIE U CTOXACTUYECKHE UCXOAHbIE JAHHBIE
. AImpokcHMalus pacupeacacHi caydaiHbpIX BEIUYNH
. DyHKIIMOHAJIbHEIE 3aBUCUMOCTH
. AIMPOKCUMUPYIONIHE PYHKIIUN
9. PerpeccuoHHbBIE 3aBUCHMOCTH
10. CucTeMbl YpaBHEHUHN IS ONMCAHUS MOAEIEH YEPHOrO AIIMKa
11. ®yHKIIMH pocTa
12. AaroputMudeckue (Joruyeckue) QyHKINU
13. O0cnenoBanne 00BEKTA M MMOCTPOCHUE CIICHAPHUA €r0 ()YHKIHMOHUPOBAHUS W KOHIIEI-
TyaJIbHON MOJIEIU
14. ITocTpoeHre MaTeMaTHYECKON MOJIEITH
15. YnciieHHOE NIpeACTaBICHUE MOACTN
16. AHajgu3 DOoJayYEHHOW MOJIENIM M BEIOOP METO/Ia €€ PEIIECHUS
17. IIpoBepka M OLICHHBAHHUE MOJIENCH
18. AHajin3 4YyBCTBUTEILHOCTH, PAHKUPOBKA apaMETPOB U YIPOIIEHUE MOAEIN
19. ITpUHIUIIBI OLIEHKH aA€KBATHOCTH M TOYHOCTH MOAEIU
20. IInanupoBaHre MOAEILHOI0 DKCIIEPUMEHTA

0NN OB W -

3ananmne Ne2
3ananue No2 cOCTOUT U3 ABYX YIpakHEHUH (BBIOMpPAIOTCS 1O KOAY 3a4E€THON KHUKKH)

VYnpaxHeHus BeIMOMHsOTCS B makete Matlab.B kaxxaom ynpaxHeHHH He00X0IMMO CO3/1aTh
M-aiin (ckpumnT), B KOTOPOM IPOMHCHIBAIOTCS KOMMEHTApUU U pabodne CTPOKH, HEOOXOAUMBbIE
JUIS BBITMOJTHEHUS 3afaHusl. OTYeT Mo KakKJIOMY YIPaKHEHHUIO JTOJDKEH COJEP)KaTh pacredyaTky

M-aiina.

YnpaxHenus:

1. Coznaiite mporpammy (M-¢haiin) A HaXOXKJICHUS CyMMBbI N MEPBBIX YJICHOB MOCIEN0-
BaTEIbHOCTH



1 2 3

2x3'3x4'4x5""
rac N BBOOAMTCS C KJIABHATYPHI IIPHU 3aIIyCKE IPOTPaAMMBIL.

2. Coznaiite mporpamMmy, KOTopas 3aJ1aeT BEKTOp t co 3HaYCHUSIMU KOMITOHEHT, pABHOMEPHO
pacnonokeHHbIMU ¢ maroM 0,02 mexay 0 u 6 BKIIOUHUTENIBHO, MOCJIE YEro UCIOJb3YET €ro,
4yro0bI HapucoBath KpuBbie f(t)=sin(zr) u g(t)=exp(-t)sin(zf) Ha omHOM Tpaduke, n300pa3uB
MIEPBYIO 3€JICHBIM, a BTOPYIO - KEIThIM IBETOM. Takxke, Ha TpadMKe CHHUM ITYHKTUPOM JOJKHA
ObITh M300pakeHa npsmas y=0

3. Cozpnaiite M-(ailsl, B KOTOPOM OMPEIENIIeTCs JUIMHA KaXKIOW M3 CTOPOH TPEYroJbHUKA
ABC, BepmmHbBI KOTOPOTO 3a7aHbl BeKTopamu a = [1,2,3], b=[5,6,9] u ¢c=[1,4,2], u HaxoauTCs €ro
nepumetp. [langee B TpexMepHOM MPOCTPAHCTBE CTPOUTCS JaHHas purypa.

4. Co3zpnaiite mporpammy, Kotopast CTPOUT rpaduk y = x Sin 1 B uHTepBasie 0,05 <x<2¢
X

maroM 0,01, a 3aTeM 4epTUT KpacHBIM L[BETOM NOJMHOMHalbHOE npubimxenue Teinopa cre-
NIEHH 7 Ha TOM JKe rpaduKe, 9TO U UCXOIHAS KPUBas.

5. Co3maiiTe mporpammy, KOTOpast CTpouT rpaduk y = Sin(x"2)*sin(x) 8 uareppaie 0 <x <6
¢ marom 0,01, a 3aTeM YEPTUT MOJIMHOMHAIILHOE MPUOJIHKEHHE ¢ TToMombio GyrKiuii polyfit u
polyval Ha Tom xe rpaduke, uTo U UCxoHask KpuBas. [logOepuTe cTeneHb MOJIMHOMA HauboJee
TOYHO OTHKCHIBAOIIETO MCXOJHYIO KpHBYIO. MICXO/mHast KpHBasi M MPUOIMKEHHE TOJKHBI OBITh
Pa3HOro IBETA.

6. Cozmaiite M-(aiiia, B KOTOPOM TpeMs pa3IUYHBIMH CIIOCOOAMH peIIaeTcs CHCTeMa
YPaBHECHHM:

- X1+ 9X2-2X3=7

2X1— X2 +4x3=4

-X1+2X2 + 8x3 =11

7. CoznaiiTe CKpUIT AJis OCTpoeHus rpaduka GpyHKIuu

y=—ax’ + bx>—cx®+ dx — 18, Ha orpeske -10 < x < 10 ¢ marom 0,1 mpu a=0,0002;
b=0,0011; c¢=0,015; d=82. I'paduk H0MKEH OBITH MYHKTUPHOM KPUBOH KPACHOTO IIBETA.

CKOJIbKO BEIIECTBEHHBIX KOPHEH UMEET YPaBHCHHE

—ax” + bx® — cx® +dx — 18 = 0 Ha qaHHOM oTpeske? (co3aaiiTe KOMMEHTapHii B MOCIeTHEN
CTpOKE IIPOrpaMMBbI C OTBETOM Ha JIaHHBIH BOIMIPOC).

8. Co3maiiTe mporpaMmy, KOTOpasi CTPOMT 3€JIEHBIM [[BETOM JIOMAHYIO 10 YETHIPEM TOUKAM:
A=[5 1], B=[7 4], C=[8 11], D=[12 14] u HaxoauT ee [IUHY.

9. Harmmmre mporpaMmy, KOTOpast BBIITOTHSET CIIETYIONTNe TeHCTBUS:

- coznaet BekTop t ¢ anemenTamu ot 0 10 100 ¢ marom 1;

- co3JaeT BeKTOp b ciy4aiiHbIX 4mceln Takoil ke pa3MepHOCTH, UTo U t;

- crpouT KpuByto D(t) kpacHBIM 1IBETOM;

- COPTUPYET JIaHHbIe B BEKTOpe D 1m0 yObIBaHUIO M 3aHOCHT MX B BEKTOP C;
- Ha TOM JKe rpaduKe CTPOUT KpuBYIO C(t) 3€ICHBIM I[BETOM.

10. Co3naiiTe mporpaMMy sl HAX0XA€HUsSI CyMMBbI 10 MEpBBIX YJIEHOB MOCIEI0BATEIBHO-
CTH

a a+1 a+2
bxc (b+D)x(c+1) (b+2)x(c+3)

Tae a, buc BBOJATCA C KJIABUATYPHBI IIPU 3aITyCKE ITPOrpaMMBbI.

11. Co3naiite CKpHINT, KOTOPHIN BBITIOJHSIET CICAYIOIINE ICHCTBUS:



- 3a71a€T BEKTOp t CO 3HAUEHUSIMU KOMIIOHEHT, PABHOMEPHO pacrnojiokeHHbIMHU ¢ 1m1arom 0,01
Mexay 0 u 10 BKITIOUUTENBHO

- m3o6paxaer kpussle f(t)=sin?(z#/2) u g(t)= cos(zt)exp(-t) Ha omxHOM rpaduke pasHHIMHU
[[BETAMHU.

- n300paxaeT Ha ToM ke rpaduxe npsamyry=0,5.

12. Co3znaiitre M-(haiis, B KOTOPOM 3€JI€HBIM IIBETOM CTPOUTCS TPeyroidbHUK ABC, BepIINHBI
KOTOpOTO 3aJaHbl BekTopamu a = [1,2], b = [2,-3] uc = [5,0], onpenensercst [yiMHA KaKI0U U3
CTOPOH M HAXOJHUTCSI €r0 TUIONIA/Ib.

13. Co3zpnaiite nmporpamMMy, KOTOpast 3eJICHbIM IIBETOM CTPOUT rpaduk y=SiN(X) B MHTepBaJe
0< x < 10 c marom 0,01, a 3aTeM KpacHBIM MyHKTUPOM YEPTUT MOJUHOMHUAIILHOE MPHOIMKEHHE
Teiinopa Ha ToM ke rpaduke, 4To U UcxoqHas KpuBas. [lonbGepure HaMMEHBIIYIO CTENEHb I10-
JIMHOMA, KOTOPBIH TOYHO ONMCHIBAET CHHYCOUY HA JAHHOM OTpE3KE.

14. Cozpmaiite M-(aiiyi, B KOTOPOM TpPeMsl Pa3IUYHBIMU CIIOCOOAMHU PEIIaeTCs CHUCTeMa

yYpaBHEHUM:
6X2- 4X3=6
2X1 — 8X2 +4x3=20
2X1—5X2=5

CﬂenaﬁTe Tak, YTOOBI ITOCTIE KaXXa0ro pCuiCHrA Ha 3KpaH BbIBOJAHIIACH CTPOKA C COOTBCT-
CTBYIOIMMH KOMMCHTApPHUAMMU.

15. Co3zpnaiiTe mporpaMMy, KOTopasi CTPOUT JioMaHyto 1o st Toukam: A=[5 3], B=[16 2],
C=[14 1], D=[22 0], E=[28 -2], 1 HaXOaHT e¢ JJIUHY.

16. Coznaiite mporpaMMy moctpoeHus rpaduka GyHKIuu

y=-— ax® + bx® — cx + 25, Ha orpeske -10 < x < 10 ¢ marom 1 mpu a=0,02; b=0,27; c=40.
I'paduk mOKEH OBITH IyHKTUPHOM KPUBOM 3€JIEHOTO LIBETA.

CKOIIbKO BEIIECTBEHHBIX KOPHEH UMEET ypaBHEHHE

—ax® + bx® — cx + 25 = 0 Ha JaHHOM OTpe3ke? (Co3/aliTe KOMMEHTAPHIA B OCNIENHEH CTPOKe
IPOrPaMMBbI ¢ OTBETOM Ha JAHHKIN BOIIPOC).

17. Cosnaiite mporpamMmy, KoTopas cTpouT rpadux y=x°sin(x) B mutepsane 0< x < 50 ¢
marom 0,01, a 3areM, 3e71€HBIM IYHKTUPOM YEPTUT NOJMHOMHAIILHOE MPUOIMKEHHUE C TTIOMOIIIBIO
¢byuxnuii polyfit u polyval Ha Tom sxe rpaduke, uTo u ucxoaHas Kpubas. [logOepuTe HaMMEHb-
LIYIO CTENEHb MOJIMHOMA I0BOJIbHO TOYHO OMHCHIBAIOIIEr0 HCXOIHYIO KPUBYIO.

18. Hanumute mporpamMmy, KOTOpasi BBITIOJTHSET CISAYIONINE JEHCTBUS:

- coznaet BekTop t ¢ anemenTamu ot 0 10 600 ¢ marom 3;

- co3aaeT BeKTop b crydyaiiHbIX Yrcen Takoil e pasMEepHOCTH, UTO U t;

- ctpouT KpuByio b(t) sxenTsiM 1BETOM;

- COPTUpYET JIaHHbIC B BEKTOpe b 10 BO3pacTaHuIo 1 3aHOCUT UX B BEKTOP C;
- Ha TOM JKe rpaduKe CTPOUT KpuBYIO C(t) 3€ICHBIM I[BETOM.

19. Hannmmre nporpammy, B KOTOPOM:

- 3agaercs BekTop t co 3HaueHusamu ot 10 1o 30 ¢ marom 2;

- BBIUMCJISIETCSI CyMMa 3JIEMEHTOB 3TOT0 BEKTOpa U MOJYyYeHHOE 3HAUE€HHE MPHUCBAaUBAETCS
IIEPEMEHHOM Z;

- 3eJIeHBIM ITyHKTHPOM CTPOMTCA rpaduk y=t%/z.

- TaHHBIE B BEKTOPE Y COPTUPYIOTCS 110 YOBIBAHUIO U 3aHOCSATCS B BEKTOp Y1,

- Ha TOM JKe rpaduKe JPYriuM I[BETOM CTPOUTCS 3aBUCUMOCTH Y1(t).

20. CozpaiiTe mporpaMMmy, KOTOpasi B TPEXMEPHOM MPOCTPAHCTBE CTPOUT TPEYrOJIbHUK
ABC, BepmmHBI KOTOPOTO 331aHbI BekTopamu a = [5,2,10], b=[4,6,-3] uc = [8,0,2], onpenensercs
JUTHHA KXKIOW U3 CTOPOH U HAXOJUTCS €O TUIOIIATb.



3aganue Ne3

3ananue No3 cOCTOUT U3 OJIHOTO YIpa)KHEHUS (BbIOMpaeTCs MO KOy 3a4e€THOM KHHKKH)

VrpakHeHUs BBIIOIHSIOTCS B oanporpamMme Simulink makera Matlab ¢ ucrions3oBanmnem
oubmmoTeku O10KoB SimPowerSystems.B kaxaoM ynpaxHEHUH HEoOXO0AUMO coOpaTh cCXemy,
HACTPOUTH KaXIIBIH OJIOK, YCTAHOBHUTH HIAPAMETPhI pacyera, 3allyCTUTh MOJIEIb, POaHATH3HPO-
BaTh W ommcarh padbory cxembl. OTYET MO KAKAOMY YIPAKHEHHIO TOJKEH COJCPKATh CXEMY,
pe3yJIbTaThl H3MEPEHNUsI TOKOB U HANpPsDKeHUi (TpaduKu ¢ OCHMILIOCKOIA), TOSICHEHHE PabOThI
CXCMBIL.

YnpaxHenus:

Y

1. Cobepure cxemy C HCIOJIB30- —“E’
BaHUEM YIIpaBJIAEMOI' O HUCTOYHHKA Voltage
HaIIps>KCHUA, q)OpMI/Ip}/IOHIeFO 10 Measurement
CUTHaJly YIIPpABJICHUA IIPAMOYI'OJIBHOC _D
HaIlpsDKEHUE Ha HarpyskKe. l Cu”e'nt
HapaMeTpI)I6HOKOB: PUISe Gen- Bguisiian * Measurement Scope
erator (Amplitude — 100, Period — waitage source @
0.02); Scope (Number of axes — 2, DI
Limit data points — uer); Series RLC ’
Branch (Resistance — 0.5, Inductance — -
0.01, Capacitance — inf); Bcenapa- ol
MeTpBIOCTaJ'ILHLIX6J'IOKOB — HOYMOIJI- ﬂ_ﬂ_
YaHUIO. Pulse g
IMapamerpoipacuera: Simulation Generator
time (Start time — 0, Stop time — 0.15); Solver options (Type — Fixed-step, Fixed-step size —
0.00001); ocranbHbIEIaApaMETPhI — TOYMOITYAHHIO.

2. Cobepute cxemy, MOACIUPYIOIIYIO pabOTy JBYX HCTOYHHUKOB TOKAa Ha AKTUBHYIO
Harpy3ky. ICTOYHUKH UMEIOT OJIMHAKOBYIO aMIUTUTYy Toka (3 A), HO pa3Hyro dactoty (50 u 60
I'n). Tok B Harpy3ke sIBISETCS CyMMOM TOKOB
9THX JBYX UCTOYHHMKOB.

[TapametpribnokoB:  ACCurrentSource 4|_> ]

(Peakamplitude — 3, Frequency — 50); AC-
CurrentSource 1 (Peakamplitude — 3, Fre- ;
quency — 60); SeriesRLCBranch (Resistance — J J R

Scope

Current Measurement

1, Inductance — 0, Capacitance — inf); Bcena-
PaMETPBIOCT AJILHBIX0JIOKOB — IIOYMOJIYAaHUIO. i s
H_apaMeTpLIpaCI_leTa: Slmulatlon t_lme @ AC Current Source @ AC Current Source1
(Start time — 0, Stop time — 0.4); Solver options e —
(Type — Fixed-step, Fixed-step size — 0.001);
OCTAJIBHBICTIAPpAMETPEI — ITOYMOJIYAHUIO.

3. Cobepure cxemy BKIIOYEHHS aKTHB- ]
HO-HH,ZIyKTPIBHOfI HarpysKu Ha IMMOCTOSHHOC HAIIPSAXKCHHUC. HO}IKHIO‘—IGHI/IC HUCTOYHHUKA K HArpy3Kke
oOecneunBaercs 010koM Breaker, KOTOpBIN 3aMbIKaeT 3JIEKTPUUECKYIO 1I€TIh IO CUTHATY, BbIpa-
0aTpIBAEMOMY  T€HEpPAaTOPOM  CTYIEHYaTOro

curtHaina Step. MI3mepeHue Toka B LIENH BBINOJ- ]
HsieTcs ¢ moMolsio 0i1oka CurrentMeasurement. J—

[TonydeHHbI U3MepUTEneM CUTHAJI OTOOpaXka- Step Lc : Scope
eTcsl ¢ TOMOIIBI0 OII0Ka Scope. i ;jl? s—al+ |

[TapameTper OnokoB: Step (Steptime — 1Bfeake' Current
0.01); SeriesRLCBranch (Resistance — 0.5, In- waasiremant
N

:[[

DC Voltage Source Series RLC Branch




ductance — 0.01, Capacitance — inf); Bce mapameTpbl OCTaJIbHBIX OJIOKOB — I10 YMOJYaHHIO.
[Tapamerpeipacuera: Simulation time (Start time — 0, Stop time — 0.1); Solver options (Type
— Variable-step, Solver — 0de23tb); ocranbHbienapamMeTpsl — MOYMOIYAHHIO.

4. Cobepute cxemy, B KoTopoit 6moku CurrentMeasurement u VoltageMeasurement wuc-
MOJIB3YIOTCS IS M3MEPEHUsS] TOKAa M Harpsi-

J)KCHUS Ha KOHJCHCATOPE IOCJICIOBATCIILHOIO Series RLC Branch i

KosiebaTeIbHOro KouTypa. Simulink-curaarisl, AT s+ ;

dhopMupyeMble TaHHBIMH OJIOKaMH, HCIOJIb- J—q :

3YIOTCSL 3aTeéM JUIsl OTOOpakeHUs TOKa M Me::;::nmtem [ ]

HaIpsHKEHHs Ha OCHUILIorpade. 2 P -
HapaMeTpBI6JIOKOB: Step (Step time — @ Woltage Source Scope

0.001, Final value - 100); Series RLC Branch - :

(Resistance — 1000, Inductance — 1, Capaci- J_J Ly e KO

tance — inf); Series RLC Branch 1 (Resistance onuage

— 0, Inductance — 0, Capacitance — 0.0000001);  **f I sasurement

Scope (Number of axes — 2); Bcemapamer-
pLIOCTaJ'IBHBIX6J'IOKOB — IHOYMOJIYaHHIO.

[MapameTtpripacuera: Simulation time (Start time — 0, Stop time — 0.015); Solver options
(Type — Variable-step, Solver — 0de23th); ocransHbIeIapaMeTpsl — MOYMOIYAHUIO.

5. Cobepure cxemy ¢ UCHOIB30BAHUEM IOCIIEIOBATENBHOTO KoslebaTenbHOro Koutypa. Ha
CXE€M€ UCTOYHHUK IepeMeHHOro HarpspkeHus amiumryaoi 100 B u wacroroii 50 I'i moakitoua-
ercs k nenu ¢ mapamerpamu: R = 0.1 Om, L =0.001 T'a
nC=0.001 ®.

[Mapamerpeionoko: AC Voltage Source (Fre- -
quency — 50); Step (Step time — 0.02); Series RLC c irScope
Branch (Resistance — 0.1, Inductance — 0.001, Capaci- Step T ?2 e
tance — 0.001); BcemapaMeTpPHIOCTAIBHBIXOIOKOB — Current ’
IIOYMOJIYAHUIO. Breaker Measurement

[MTapametpripacuera: Simulation time (Start time —

0, Stop time — 0.02); Solver options (Type — Varia- @AC Voltage :
ble-step, Solver — ode23tb); ocrambHBICTApaMETPHI — Source SRl REL BN
S

MOYMOITYaHHIO. ”‘

5 ObOpa3oBaresibHbIE TEXHOJIOTUU

TexHomnorus nporecca o0ydeHus no AUCHUILIUHE« Moodenuposanue 6 azpoundiceHepuiLy
BKJIIOYAET B ce0s1 MPOCITYIIMBAaHUE CTYIEHTaMU Kypca JIEKIUil, paboTy Ha IPAKTUUYECKUX 3aHs-
THUSIX, BBIIOJIHEHHUE 33aJJaHUI TI0 CAMOCTOSITENIbHON paboTe, UTOrOBYIO IPOBEPKY 3HAHUI B BUJIE
JK3aMEHa.

[Tpy M3ydyeHUW AMCUUIUIMHBI UCIOJB3YETCS MHHOBAIMOHHAs 00pa3oBaTelbHAs TEXHO-
JIOTHSI HA OCHOBE MHTETPALlHA KOMIIETEHTHOCTHOTO Y INYHOCTHO-OPUEHTUPOBAHHOTO ITOJIXO/I0B C
3JIEMEHTAaMU TPAAULIMOHHOTO JIEKIIMOHHO-CEMMHAPCKOT0 U KBAa3UIPO(ECCHOHATBHOTO 00yUeHHS
C UCII0JIb30BAaHUEM MHTEPAKTUBHBIX (DOPM MPOBEIEHUS 3aHATHI, HCCIIEJOBATENIbCKON MPOEKTHOM
JeSTeIbHOCTH U MYJIbTUMEIMHHBIX YU€OHBIX MaTepHajIoB

Buy yuebnoit paboThl OO6pa3zoBaTeTbHBIC TEXHOJIOTHHI
Jlexumn DNEeKTPOHHBIE MaTePUAIbl, UCTIOTb30BAHUE MYIbTHME U -
HBIX CPEJICTB
[IpakTudeckue 3aHATHS [IporpaMMHBI€ MaKeTHl MPAKTHYECKUX padboT, cOOp JaHHBIX
JUTSI TPAKTUIECKUX 3aHATHN
CamocTosiTenbHas paboTa [ToaroToBKa K MPaKTUYECKUM 3aHSATUSIM




60ueHoYHbIE CPeCTBA IUCIUTIIHHbI

OCHOBHBIMU BHJIaMH JTUCIMIIMHAPHBIX OLIEHOYHBIX CPEJCTB MpPHU (HYHKIHOHUPOBAHUHU

MOJYJIbHO-PEUTHHTOBOM cUCTeMbl 00Yy4EHHUS SBISIOTCA: HA CTaauu pyOeKHOro peltunra, Ghop-
MHPYEMOT0 10 pe3yJibTaTaM MOAYJIBHOI'O TECTUPOBAHMSI — TECTOBBIC 3a/JaHUS; HA CTAIUM IIO-
OLLPUTEILHOTO pedTHHTa, (GOPMUPYEMOT0o MO pe3ysbTaTaM MOArOTOBKHUU3AIIUTHIOTYETOB IO
na0opaTOpHBIM paboTaM — KOMIETEHTHOCTHO-OPHEHTUPOBAHHBIC 33JaHHS;HAa CTaIUH IpPOMeE-
KYTOUHOTO PEHTHHIa-Mo pe3yJibTaTaM ClayM MpakTUYecKuX padoT, JOKIAIoB U aBTOpedepa-
TOB,C/IaYM3K3aMEHa — TEOPETUUECKHUE BOIIPOCHI, KOHTPOJIUPYIOLIUE COJIEpPKaHUE yueOHOro Ma-

Tepuaa.
6.1. ITacnoprt GoHIa OLIEHOYHBIX CPEACTB MO JUCHMUILIIMHE
«MopaeJupoBaHue B arpOMHKEHEPHID)
No O1neHo4YHOE CPEeCTBO
n/_n KonTtponupyemsbie pazieins Kox konTpommpye-
(TemMbl) AUCUUIIITHHBI® MOW KOMIIETEHIIUH HAHMEHOBAHHE KOJI-BO
1 KoMmiekT TecToB 50

Paspmen 1. Beegeune B momenu- | YK-1, OIIK-3,

popate OTIK-4 Bompocs! mist ax3za- | 7
MEHAa
2 Komruiekr TecToB 50
YVK-1, OIIK-3,
OIIK-4
Paznen 2. Cpenpl pazpaboTku Bompocs! s ok3a- | 39
MEHa
3 KomriuiekT TecTtoB 50
Pasznen 3. UmutarimoHHOEMO-
YVK-1, OIIK-3,
Jenupo-BaHue B makete Matlab OITK-4

6.2. [lepeuenn Bompocos ais 3k3amena (YK-1, OIIK-3, OIIK-4)

1.  Yro Ha3bIBaeTcs U Kakue Bbl 3HaeTe THIMOBBIE BXOAHbBIE Bo3eiicTBuA? [l 4ero oHu
HYXHBI?

2.  Onummre GyHKUIUU KOMITBIOTEPA IPU MOJECTUPOBAHHH.

3. Uewm OoTIMYAIOTCS MaTEeMAaTHYECKHE U IMHTAI[IOHHBIC MOJICITH?

4. Yo Takoe 11e1b, CTPYKTypa, CUCTeMa, MoJIcucTeMa, cucteMHocTh? [IpuBeaure npu-
MEpBHI.

5. YkaxuTe BO3MOKHBIE CIIOCOOBI OMMCAHUS CUCTEMBI U CpaBHHUTE UX. ONUIINTE OHY
CUCTEMY Pa3JInYHBIMU CIIOCOOAMHU.

6.  Kaxkas cucrema Ha3piBaeTcst Oounbloi (cinoxHoil)? [lpuBeaure npumepsl. Yem
OIIpENIENIAETCS TO, YTO CUCTEMA SIBISIETCS OONBIION?

7. Uewm ompenensieTcsi CIIOKHOCTh cucTeMbl? [IpuBeanTe mpuMepsl CII0KHBIX CUCTEM.




8.  Urto Takoe ymnpaBlieHHE CUCTEMOH U ynpasieHue B cucreme? [loscHUTE UX OTIHYHs U
CXOZCTBA.

9.  CodopmynupyiiTe QyHKIUHU U 33]]a4U YIPABICHUS CUCTEMOM.

10. VYka3are Kakyro-TO Li€Jb YIIPaBJIECHUSA CUCTEMOH U ynpaBieHus B cucteme. [IpuBectu
KOHKPETHYIO HHTEPIIPETALIHIO.

11. B yem oTinu4us U CXOJCTBA PA3BUBAIOILUXCS, CAMOPA3BUBAIOILUXCS CUCTEM?

12. [laiite onpenenenue moaenu. IlpuBeaure npumepsl.

13. JlaiiTe kmaccudukanuo Moee.

14.  [laiiTe onpeneneHne BPEMEHHOM XapaKTEPUCTUKU?

15.  Yto Ha3bIBaETCSI UHTETPUPYIOLIUM 3BEHOM?

16. Ha3zoBwute Buj nepexoHON XapaKTEPUCTHKH allepUOANYECKOTrO 3BEHA.

17. Ha3zoBute ypaBHEHHE IMHAMMKH K0OJ1€0aTEIbHOIO 3BEHA.

18. Ha3zoBwute Buj mepexoHON XapaKTepUCTHUKU KOJIeOaTeTbHOTO 3BEHA.

19. HazoBuTte ypaBHEeHHE TUHAMHUKHU AU HEPEHIUPYIOIIETO 3BEHA.

20.  [aiire ompeneneHne MPUYUHHO-CIEICTBEHHON TUarpaMMBl.

21. TlosicHUTE CYIIHOCTh MEHTAIbHO MOJEIH IPUHATHS PEILICHUS.

22. TlosicHuTe EHCTBHE MOJIOKHUTEIHHON 0OpAaTHOM CBSI3M MPH MPUHATUH PEIICHHS.

23. TlosicHute neificTBUE OTpULIATENILHOW OOPAaTHOMN CBSI3U NMPH NPUHATUYU PEIICHUSL.

24. B dyeMm pasHuIa JeHCTBUS OOpPATHBIX CBSI3€H B TEXHHYECKHX M OPraHU3AIMOHHBIX
cucremax?

25. B yewm coctouT crieruduka MoCTpOSHHsI MOJIEIIEH PErpecCcuy M0 BPEMEHHBIM psiiaM
TAHHBIX?

26. IlepeuncnuTe OCHOBHBIE 3TAIIBI AIIMPOKCUMAIIH € TIOMOIIbI0 0000menHoro MHK.
27. UYto moHMMaeTcs Moj MHOKECTBEHHOM perpeccueii?

28. Kakwue 3amaun pemraroTcst Ipy MOCTPOCHUU YPaBHEHUS perpeccuu?

29. Kakue TpeGoBaHUs NPeABABIAIOTCS K (pakTopam, BKIIOYAEMbIM B YpPaBHEHHUE pe-
rpeccun?

30. Kak npoBepsiercs HaTM4uKe KOJUIMHEAPHOCTU M MYJIbTHKOJUIMHEAPHOCTHU?

31. Kakwue moaxo/ bl MPUMEHSIOTCS TS TPEOA0ICHHS MeK(AKTOPHON KOPPEIISInn?

32. Kakue QpyHKIMM yalie UCHOIb3YIOTCS Ui MOCTPOSHUS YPAaBHEHUSI MHOXKECTBEHHON
perpeccun?

33.  Ilo kaxoii (hopMysie BEIUMCIIAETCS UHIEKC MHOKECTBEHHOM Koppensauuu?

34. Yro o3HauaeT HU3KOE 3HaueHUE Kod(dummenTa (MHIEKCa) MHOKECTBEHHOW KOppe-
Aaun?

35. Kak mpoBepsieTcsi 3HAYMMOCTh YpaBHEHHS PErpECCHU M OTACNbHBIX K0d(duumen-
TOB?

36.  Kak Berancisirorcs 9actHbie K03()(GUIIMEHTHI KOppesuu?

37.  Uro nmoHMMaeTcs MoJl TOMOCKEaCTUYHOCThIO?

38.  IlosicHuTE CymIHOCTH IBYXKOMIIOHEHTHOM MOJIEH POCTA.

39. JlaiiTe onpeneneHne 1eTEPMUHUPOBAHHON MOIEIIH.

40. Ha3zoBuTe dTansl CO3/IaHUS MOJICIIH.

41. TlosicHUTE CYTh KOHLENTYaJIbHOU MOJEIIH.

42. JlaiiTe onpeneneHNEe YyBCTBUTEIBHOCTH MOJICIH.

43. Yto Takoe aJleKBaTHOCTb MOJEIH?

44, Tlouemy HeJb3sl BBOAUTH B MOJIENIb KOPPETUPYEMBIE IPYT C APYTrOM mapaMeTphi?
45.  Yro Takoe MiIaHUPOBaHHE SKCIEPUMEHTOB?

46. Yto Takoe IJIaHUPOBAHNE HMMHUTAIIMOHHBIX SKCIIEPUMEHTOB I10 TPAIHUECHTY?

47. JlaiiTe onpeneneHue UHTEpBala BAPbUPOBAHUS.

48. Kak ocymecTBIsIeTCsl YACIEHHOE MPECTAaBICHIE MOIEITH?

49. Kaxkas Mojienb Ha3bIBAaeTCs CTATUYECKOM?

50. JlaiiTe ompejieneHue TMHAMUYICCKOW MOJICIH.



51. B 4em pa3zHuIla aHATUTHYECKOW MOJCIIA OT HUMUTAITMOHHOM?

52. Ilepeuucnute cBoiicTBa moxeneid. Kak 3tu cBoiicTBa B3ammocBsizanbl? [IpuBenute
MPUMEPBHI, MOKA3bIBAIONINE HEOOXOAUMOCTh KaXI0TO U3 ITHX CBOMCTB.

53. Ilepeunciute OCHOBHBIE TAMbl KHU3HEHHOTO [IUKJIA MOJECINPOBAHHUS.

54.  Yro Takoe OlLleHKa aJJIeKBaTHOCTU MOJIEIH?

55.  Yto Takoe BEIYUCIUTEIBHBIA WM KOMITBIOTEPHBIN IKCIIEPUMEHT?

56. B yem 0coOEHHOCTH KOMIBIOTEPHOT'O MOJEIHPOBAHUS 110 CPABHEHUIO C MAaTeMaTH-
YEeCKUM MOJIeJIUpOBaHUEM?

57. Tlepeuucnute 3Tamnsl (3aJa4M 3TANOB) KOMIIBIOTEPHOTO MOJICIUPOBAHMUS.

58. IlosicHute paznuuue MeKIy MOJIEIbHBIM U PEaJIbHBIM BPEMEHEM.

59. Ilepeuncnute 351eMEHTH UMUTAIIMOHHON MOJEIIH.

60. OObscHHWTE Ha3HAYCHHUE CTaMTYApTA.

61. Ilepeuncnute OCHOBHBIE OIIPOTPaMMBI Cpebl porpamMmupoBanust Matlab.

62. B uem cymHocTh mporpammsl Simulink cpeapr mporpammuposanus Matlab?

63. Kaxoii s3Ik IpOrpaMMHUPOBaHUs CIIONB3YyeT cpeaa Matlab?

64. Kakue MeTo1bI MOICTMPOBAHHMS TOICPKUBACT Cpeia mporpammupoBanus Matlab?
65. Ilepeuncnure 0I0OKM OMOIMOTEK MOJEITMPOBAHUS DIEKTPOTEXHHUECKUX OJIOKOB U
cucreM SimPowerSystems.

66. Ilepeuncaure 610oku OudaHOTeKH Simulink.

67. B uem npuHIMIHAIbHAS pa3Huiia padbotsl 6;1okoB Simulink u SimPowerSystems?
68. laiire onpeneneHue HEHPOHHOM CETH.

69. Ilepeuucnure TUIBI HEHPOHHBIX CETEH.

70. B uyewm cymHOCTh IepeoOy4YeHNs HEHPOHHOM CETH.

71. Oxapakrepu3syiite Bo3moxkuoctu Anylogic.

72.  Kaxoi s13bIK IpOrpaMMUpOBaHus Kcoib3yer Anylogic?

73.  Ilepeunciaure ocHOBHBIE O10KH OubmoTekn Anylogic.

74. TlosicHHTE CYTh CHCTEMHO-TUHAMUYECKOTO MojieaupoBanust B Anylogic.

75.  TlosicHuTe CyTh AUCKPETHO-COOBITHIHOTO MoaenupoBanus B Anylogic.

76. TlosicHuTe CyTh areHTHOTO MoenupoBanus B Anylogic.

77.  OxapakTepusyiTe posib HaKOIIUTEIS.

78.  Jlaiite onpenenenue MoTOKy B mporpammax Anylogic.

79.  KakoBa posib BcioMoraTeabHO! nepeMeHHOn?

80. KaxkoBo HazHaueHue Ooka 6ubimoreku delay?

81. aiite ompeseneHue BPEMEHHOTO pA/a.

82.  HazoBuTe dTarbl STansl aHaIn3a BPeMEHHOTO PsiJia TIPH MPOTHO3UPOBAHUH.

83.  [lnd yero npu aHagM3e BPEMEHHOTO psiia UCIOIb3YIOT €ro TPEeH?

84. Kakwue BuIBI ypaBHEHUH HCIIONB3YIOT ISl aHATUTHYECKOW MOJIEITH TI0JIeTa 3epHa’?
85.  Kak pemarorcst cucteMbl HEOJHOPOIHBIX UG PepeHIINATbHBIX YPaBHEHUN?

86. JlaiiTe ompemencHHE METOIY MOJCITHUPOBAHUS, HCIIONB3YIOMIETO JIMHEHHOE IIPO-
rpaMMHUpPOBaHUE.

87.  Ilepeuncnute THIBI 33/1a4, pelIaeMbIe ¢ TIOMOIIBIO JINHEHHOTO MPOTPaMMHPOBAHUSI.
88.  laiire ompenenenue 1eneBoil pyHKIUH B 3a/1a4e JIMHEHHOTO MPOrpaMMHUPOBAHHUS.
89. B yem Ha3zHaueHUs OrpaHWYECHHI W YCIOBHH MPH PEUICHUH 3a/1a4 JMHEWHOTO TpO-
rpaMMUPOBaHUSA?

90. Ha3zosure oneparop B Matlab, ¢ moMoIpr0 KOTOPOTro MOXKHO OCYIIIECTBUTH PEIICHHE
3aJ]auu JIMHEHHOTO MPOrpaMMHUPOBAHUSI.

91. Kakum o0pa3oM 3amaqy Ha MaKCUMyM IIeJIeBOW (DYHKIIUW TPEBPATUTH HA €€ MUHU-
MYM.

92. aiite omnpeelieHne UMUTAIIHOHHOMY OIPEICIICHHIO.

93. Kakue cpenctBa mporpaMMHUPOBAaHUS MOXKHO MCIONB30BaTh JJIsl UMHUTAIMOHHOTO
MIPOrpaMMHUpPOBaHUSA?



94. TloscHuTe Ha3HAYEHWE B MOJEIH JBM)KCHHUS aBTOMOOWIISI K KOMOaiiHy Ha3Ha4YCHHE

napamerpa h.

95.  MO’HO JI1 COBMECTHUTbH B OTHOM MOJIETTN aHATUTHYECKUE U UMUTALIMOHHBIE TTOIXO0/IbI
B MOJICTIMPOBAHHN?
96.  [lyng yero B MOTOKOBOH auarpaMme moaayy BOABI HEOOXOIMMBI OOpaTHBIE CBS3H?
97. Kakum 00pa3oM B CHCTEMHO-TMHAMHYECKOH MOJETH I10Ja4d BOJBI MOKHO IIpe-
KpaTUTh MOJady BOJbI B OAITHIO, €CIIM OHA TIOJTHOCTHIO 3aroiHeHa?

98.

Onpenenure HazHaueHnue 6i1oka Network.

99. Kak 3amaercsi KOJMYECTBO 3as5BOK B MOJICIH pa3gayll KOPMa KUBOTHBIM?
100. Kak co3naTh aHUMalIMOHHYIO GUTYDPY?
101. Kak co3aarh ABMXKYIIYIOCS IO OMPEACICHHOMY MapIIPyTy aHUMAIIMOHHYIO urypy?

102.

Kakune 6nbimoTekn HCOIB3YIOTCS MPU CO3/IaHUH MOJCIIH TTOa49H BOJIBI?

103. Kakue OMOMMOTEKH HCIOJB3YIOTCS MPH CO3JaHUHM MOJENNM yOOPOYHOTO Tpoliecca

IJIOAOB?

104. Kakue 6MOMMOTEKH UCTIONB3YIOTCS MPHU CO3TAHUU MOIEITH KOPMIICHHSI )KUBOTHBIX ?

6.3. llIkaja oueHOYHBIX CPEACTB

YpoBHM OCBOEHUSA
KOMIIETEHIINH

Kpurepun ouieHnBanus’™

OneHouHbIe CpECTBA
(kou.6am10B)

IIponBUHYTHIN
(75-100 6asmoB)

«OMIUYHO)

3naem:

- IOJIHO TEOPETUUYECKUN MaTepua, KOTOPHIA
YMEET COOTHECTH C BO3MOKHOCTSIMU TIPAKTHYE-
CKOT'O IIPUMEHEHUS;

Ymeem:

- HHTETPUPOBATh 3HAHUS U3 PA3HBIX PA3/EIIOB,
COEIMHSAS IOSICHEHHE U 000CHOBaHUE,

- BBIMOJIHATH IPAKTUKO-OPUEHTUPOBAHHBIE U
CUTYaIlMOHHBIE 3a/IaHUs, PeIIaTh HHTETPUPO-
BaHHbIE 33/1a41 PO ECCHOHATILHON Halpas-
JICHHOCTH,

- OBICTPO U 6€301IMO0YHO POUIITIOCTPUPOBATD
OTBET COOCTBEHHBIMH ITPHMEPAMH,

- BECTH MPEIMETHYIO IUCKYCCHUIO;

Braoeem:

- TEPMUHOJIOTHEN U3 Pa3IMYHBIX pa3/ieioB
Kypca,

- CI0CO0aMU MBICIIUTENIHON JeSITeIbHOCTH
(aHamM30M, CHHTE30M, CpaBHEHHEM, 0000111e-
HUEM U T.11.),

- QpryMEHTHPOBAHHOM, TPAaMOTHOM, YETKON
peyblo.

Texkymui KOHTPOJIb —
monynb 1 (18-20), Te-
KYLIUI KOHTPOJIb —
mony1b 2 (18-20), no-
knana (2-10) / pedepar
(2-10), sx3amen

(38-50 6amoB)

bazosriit
(50-74 6amna)

«xopouto»

3naem:

- TEOPETUYECKUI U TPAKTUUECKUIM MaTepua,
HO JIONTYCKaeT HEeTOYHOCTH;

Ymeem:.

- COCTMHSATH 3HAHUS U3 Pa3HBIX Pa3/iesoB Kypca,

- HAXOJUTh NPaBUJIbHBIE IPUMEPHI U3 TPAKTHU-
KH,

- peuaTh HETUIOBBIE 3a7]a4l Ha IPUMEHEHHE

Texkynmi KOHTPOJIb —
moxayasb 1 (15-17), Te-
KYIIUH KOHTPOJIb —
moxayas 2 (15-17), no-
kian (2-10) / pedepar
(2-10), sx3amen(25-37)




3HAHUU B peaIbHON MPAKTUUYECKOMN AeATEIbHO-
CTH;

Braoeem:

- TEPMUHOJIOTHEN U3 Pa3IUYHBIX Pa3/IeyiOB
Kypca, Ipyu HEBEPHOM YIOTPEOIEHUH caM UC-
MpaBiIsieT HETOYHOCTH,

- BCEM COJEP>KAHUEM, BUIUT B3aUMOCBSI3H,
MOJKET ITPOBECTH aHAJIM3 U T.J1., HO HE BCETAa
JIEJIaeT 3TO CaMOCTOSITENIbHO, €3 TOMOIIHU TTpe-
Mo/1aBaTeNs,

- crioco0aMu MBICTUTENIbHOM 1eATeIbHOCTH
(aHamM30M, CHHTE30M, CpaBHEHHEM, 00001IIe-
HUEM U T.11.);

- QpryMEHTHPOBAHHOM, TPAaMOTHOM, YETKOM
peybIo.

[Toporossiii
(35-49 6a0B)

«y008671emeopu-
MenbHO Y

3naem:

- TEOPETUYECKUI U TPAKTUUYECKUI MaTepual,
HO JIOMTYCKAaEeT OIHUOKH;

Ymeem:

- COCJIMHATD 3HAHUS U3 PA3HBIX Pa3/IeliOB Kypca
TOJIBKO MPU HABOJALIMX BOIPOCAX Mpernojana-
Tes,

- C TPYZIOM COOTHECTHU TEOPETHUYECKUH U MPAK-
TUYECKHM, TOMyCKasi OIMOKHU B PEIICHUH HETH-
MOBBIX 33]1a4 Ha IPUMEHEHUE 3HAaHUH B peabHOM
MPaKTUYECKON JeATEIHHOCTH;

Braoeem:

- HEJIOCTATOYHO CIIOCO0aMH MBICTUTEIHHOM
JESITENIbHOCTH (aHATN30M, CHHTE30M, CpaBHE-
HUEM, 0000IICHUEM U T.11.);

- ci1aboit apryMeHTanuei, J0rukou mpu mo-
CTPOCHUH OTBETA.

Texkynui KOHTPOJIb —
monynb 1 (12-14), te-
KYLIUH KOHTPOJIb —
monynb 2 (12-14), no-
kian (2-6) / pedepar
(2-6), sx3amen3auer
(18-24)

Huszkun
(tonoporoBsIit)
(KoMmeTeHIus He
chopMupoBaHa)
(menee 35 6amnoB)

«Hey0061emeopu-
MenbHO»

He 3naem:

- TEOPETUYECKUI U IPAKTUYECKUI MaTepural,

- CYIIIHOCTHOM 4aCTH Kypca;

He ymeem:

- 6e3 CyIEeCTBEHHBIX OLIMOOK BBICTPAUBATh
OTBET, BBINOJIHATH 33/1aHNUE,

- BBIIIOJIHATDH TPAKTUKO-OPUEHTUPOBAHHBIE U
CUTYallMOHHbIE 3aJJaHMsl, pelllaTh UHTETPUPO-
BaHHbIE 33/1a4M PO(ECCHOHATILHON Halpas-
JIEHHOCTH,

- WJUTFOCTPUPOBATh OTBET IPUMEPAMHY;

He enaoeem:

- TEPMHUHOJIOTHEN Kypca,

- crtoco0aMu MBICTUTENBHOM 1eATeNbHOCTH
(aHamU30M, CHHTE30M, CpaBHEHHEM, 000011Ie-
HUEM U T.11.);

- TPaMOTHOM, YETKOU PEYBIO.

Texymui KOHTPOJIb —
moaynb 1 (0-11), Te-
KYLIUH KOHTPOJIIb —
Moayinsb 2 (0-11), no-
knan (0-4) / pedepar
(0-4), sx3amen (0-17)




Bce KOMITIEKTHI OIEHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPUTEIbHBIX MaTepUaloB), He-
O00XOJUMBIX JIJISl OLIEHKHU 3HAHUW, YMEHUH, HABBIKOB U (WJIM) ONBITA AESITEIbHOCTH, XapaKTepU-
3yIolue ATanbl (POpMUPOBAHUS KOMIIETEHIIMI B MPOILECCE OCBOCHUS JUCHUILUIMHBI (MOJIYIIS)
oAPOOHO MpeACTaBICHBI B JOKYMeHTe «DOH/]T OLICHOYHBIX CPEICTB JUCIUIUIMHBI (MOIYIIS)».

7Y4e0HO-MeTOAUYECKOE M HHPOPMALIMOHHOE O0ecreyeHmne
JTUCIHHUILIHHBI

7.1.0cHoBHas qUTEpATYypa

1. TopneeB A.C. MoaenupoBaHue B arpouHxeHepun: yaeonuk. U3a. 2-e. —-M.:U3n-Bo
Jlanp, 2014. 379 c.

2. llTagpun FO.B. Uuadopmarmonnsie TexHomoruu: B 2-x wactsax: U.I OcHoBwl nH(pOpMA-
TUKU ¥ nHGopMaroHHbIX TexHonoruiY. Il OducHas TexHomorus 1 ”HPOPMAITMOHHBIE CUCTEMBI
— M.: JIaboparopus bazoBeix 3nanwuii, 2009

7.2. lonosHUTEIbLHAS JIUTEPATYpa
1. MonenupoBaHnue B arponHxeHud. : yaeod.mocodue/A.C.I'opneeB-Muuypurck:2008,-282c.

7.3 MeTroauuyeckue YKa3aHUs 10 OCBOCHHMIO TUCHMILIMHBI

Ponukos, C.A. Metoauueckue ykKazaHHs MO BBIIIOJHEHUIO KOHTPOJBHON pabOThl 00y-
yarouxcs no HarpasiaeHuto noarotosku 20.04.01 — TexnochepHas 6€301MaCHOCTD TACITUTLTAHBI
«IlmannpoBanue ¥ OpraHU3alUs IKCIIEPUMEHTOBY (YTBEPKACHO MPOTOKOJIOM 3acelaHusl y4el-
HO—MeTonu4yeckoro coBeta yuuBepcurera Ne 10 ot «26» ampens 2018 r.)

7.4 Uudopmanmonnbie M HU(PPOBHIE TEXHOJI0TUH (MPOrpaMMHoOe odecrneye-
HHeE, COBPpeMeHHbIe MPodeCCHOHAIbHbIE 0a3bl JaHHBIX U UH(POPMAITUOHHBIE
CIIPABOYHBIE CUCTEMBI)

VYyebHasg nucuumiMHa (MoJyiib) MpeaycMaTpUBaeT OCBOEHUE MH(POPMAIMOHHBIX U IH(]-
pOBBIX TexHoJorui. Peanmzanus HUQPPOBBIX TEXHOJIOTUH B 0Opa30BaTEIbHOM IPOCTPAHCTBE
ABIISICTCS OJJHOM M3 Ba)KHEHIIUX Iieneil o0pa3oBaHus, AA0LE BO3SMOXHOCTh pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KadecTBa 00ydJarOMMXCsl Kak OyTyIIMX BBICOKOKBATH(HIIMPOBAHHBIX CIICIHU-
aJIUCTOB.

[{udpoBeie TEXHOJIOTHU MPETYCMATPUBAIOT PAa3BUTHE HABBIKOB d(PPEKTHBHOTO PEIICHHS
3ajja4 IpOQecCUOHATIBHOT0, COLMAIBHOIO, JUYHOCTHOIO XapaKTepa ¢ HCIOJIIb30BaHUEM pas-
JMYHBIX BUJIOB KOMMYHUKAIIMOHHBIX TeXHOJOrHiA. OCBOEHHE MUPPOBBIX TEXHOJOTHIA B paMKax
JAHHOM NUCHMITIMHBI (MOJYJSl) OPUEHTHPOBAHO Ha CIIOCOOHOCTH O€30MacCHO M HAAJIEKAIIUM
00pa3oM MOIy4aTh JOCTYI, YIPABISATh, HHTETPUPOBATh, 0OMEHHBATHCS, OIICHUBATh M CO3/1aBaTh
uHPOpPMAILIMIO C TOMOUIbI0 IU(POBBIX YCTPOMCTB M ceTeBbIX TexHosoruil. dopmupoBaHue
U POBOI KOMIIETEHTHOCTH TIPEATIONIaraeT padboTy ¢ JaHHBIMH, BIIAJICHUE HHCTPYMEHTAMH IS
KOMMYHUKAIUH.

7.4.1 D1eKTPOHHO-0UOJIUOTEYHbIE CUCTEMBI H 0a3bI JAHHBIX
1. OO0 «2BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue yciyr ot 03.04.2024
Ne 6/u (CereBas anekTpoHHass OUOINOTEKA)



https://e.lanbook.ru/

2. baza nanHbIX AnmekTpoHHBIX HHPOopManroHHBIX pecypcoB @I'BHY ITHCXb (morosop
0 00ECIIEYCHHIO JIOCTYMA K 3JeKTPOHHBIM HH(popmarmoHHbiM pecypcam ®T'BHY ITHCXb uepes
tepmunan yaanennoro pocryna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas 6ubauoreuHas cucreMa «HamuoHanbHbINH UGPOBOH pecypc «PyKoHT»:
Komnekiuu «ba3ossiit MmaccuB» u «Konoc-c. Cenbekoe xo3siictBoy» (https://rucont.ru/) (morosop
Ha OKa3aHHUE yCIyT 10 MperocTaBiIeHuto 1ocTymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnextponHoe u3natenbctBo KOPAWT (https://urait.ru/) (10roBop Ha oka3aHue
YCIIYT TI0 TIPEIOCTaBIEHHUIO J0CcTyna K oopasoBarenbHoi miaathopme OO0 «DmeKTpoHHOE U3-
narenbctBo KOPAWTY ot 07.05.2024 Ne 6555)

5. DaexkTponHO-0nbaHOTeUHas cuctema «Bepuaackuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE IpousBeneHuit ot 26.03.2020 Ne 14/20/25)

6. basa manneix HOB «HanumonanbHas snekrponHas Oubamoreka» (https://rusneb.ru/)
(moroBop o mogkmoueHnn kK HOB u npenocrasnenuu nocryna k oobekram HOb ot 01.08.2018 Ne
101/HDb/4712)

7. CornameHnue O COTPYIHHYECTBE IO OKa3aHUIO OMOIMOTEYHO-MH()OPMAIMOHHBIX U
COLIMOKYJIBTYPHBIX yCIYT TMOJb30BATENIIM YHUBEPCUTETA U3 YHMCIIa MHBAIUOB 10 3PEHHUIO, Cla-
OOBHISAIINX, WHBATUIOB JPYTHX KAaTETOPUW C OrPAaHUYCHHBIM JOCTYIIOM K WH(MOpPMAIUH, JIHII,
MMEIOIUX TPYAHOCTU ¢ uTeHueM ruiockonedatHoro Tekcra TOI'BYK «TamOoBckas obnactHas
yYHUBepcalibHas Hay4Has Oubimmorteka um. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
menue o corpyanuuectse ot 16.09.2021 Ne 6/n)

7.4.2. UndopManmoHHbie CHIPABOYHbIE CHCTEMbI
1. CnpaBoynast mpaBoBas cucreMa KoncynerantlLintoc (IoroBop MocTaBKu, afanTaluy v
conpoBOkAeHUs dK3eMIusIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/2C)
2. DnexTpoHHBINH nepuoanydeckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha ycimyru
o conpoBoxkaeHuio ot 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHbIe Tpo(eccuoHAIbHBbIE 0a3bI TAHHBIX

1. baza naHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(POPMAIIMOHHO-00pa30BaTEIbHON IPO-
rpamMmebl «Pocmetony (morosop ot 15.08.2023 Ne 542/2023)

2. baza nannbix Hayunoii snextponnoil Oubnmorexku eLIBRARY.RU — poccuiickuit
MH(OPMAIMOHHO-aHATIUTHYECKUH MOpTall B 00J1aCTH HAyKH, TEXHOJIOTUH, METUIIUHBI U 00pa3o-
BaHus - https://elibrary.ru/

3. TTopTan oTKpeITEIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtxkpoiTeie naHHble DenepanbHO  Cly’KObl TOCYJApCTBEHHOM CTaTHUCTUKH -
https://rosstat.gov.ru/opendata

7.4.4. JIuiieH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe odecrie-
YyeHHe, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOU3BOACTBA

Ne HaunmeHnoBanue Pazpabotunk [10 | ocTynmHOCTH Ccpuika Ha Ennabiit PexBusutel noa-
(mpaBoobnana- | (JUIEH3MOHHOE, | PEecTp POCCUHCKUX TBEPXKAAIOIIETO J0-
TeJNb) cBoOOsHO pac- | mporpamm st O9BM | kymeHnra (mipu Hanmu-

npoctparsgemoe) | u b1 (mpu Hammawmm) YUH)
1 Microsoft Windows, Microsoft JIlnnensuonnoe - Jnnensus

Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok neit-

cTBHs: OEecCpodHO
2 | AwntEBupycHOE mpo- AO «JlaGopa- JIunensuonnoe | https://reestr.digital.g | CyGnuieH3noHHbIM



https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/
https://rosstat.gov.ru/opendata

rpaMMHOE obecrede-
HHE
KasperskyEndpointSe
curity s 6uzHeca

topust Kacnep-
CKOTO»
(Poccus)

ov.ru/reestr/366574/?
sphrase_id=415165

norosop ¢ OO0
«Codrekey ot
24.10.2023 Ne 6/H,
CPOK JIEUCTBHUSL: C
22.11.2023 mo

22.11.2024
MoiiO¢uc Cran- 00O «Hogsie Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
JapTHBIN - o0navHble TEX- ov.ru/reestr/301631/? «PyOuxon»
OducHslil makeT Homorum» (Poc- sphrase_id=2698444 o1 24.04.2019 Ne
JU1s1 pabOoTHI C TOKY- cHs) 03641000008190000
MEHTaMH H MOYTON 12
(myoffice.ru) CpOK JieficTBus: Gec-
CPOYHO
OducHBIH TakeT AO «P7» JIunensuonnoe | https://reestr.digital.g Koutpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrercy
(meckTormHasi BEpCHsl) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
OrneparioHHast Cu- 00O "Basaner | Jlumensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
creMa «Anpt O6pazo- | cBoOOIHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHoOe obec- sphrase_id=4435015 ot 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK neicTBus: Oec-
CPOYHO
IMporpammuas cucre- | AO «Antuiuia- | Jlunensuonnoe | https://reestr.digital.g JIM1eH3HOHHBIN J10-

Ma JiJisi 00HAPYKEHUsI
TEKCTOBBIX 3aUMCTBO-
BaHHH B y4eOHBIX U
HAy4YHBIX paboTax
«Antunnaruat BY3y
(https://docs.antiplagia
us.ru)

ruat» (Poccus)

ov.ru/reestr/303350/?
sphrase_id=2698186

roBop ¢ AO «AH-
THUIUIarHaT OT
23.05.2024 Ne 8151,
CPOK JICHCTBHS: C
23.05.2024 o
22.05.2025

Acrobat Reader
- IPOCMOTP JOKYMEH-
toB PDF, DjVU

Adobe Systems

CBoboHO pac-
npocTpaHseMoe

FoxitReader
- IIPOCMOTP JOKYMEH-
toB PDF, DjVU

FoxitCorporation

CBobonHO pac-
MPOCTpaHsIeMoe

7.4.5. Pecypchbl HHGOPMANIMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTn « UHTEepHET»
1. CDTOwiki: 6a3a 3Hanuii mo 1udpoBoi Tpanchopmaruu https://cdto.wiki/

2. Odunmaneueiii caitt MUC Poccuw - http://www.mchs.gov.ru/

3. Oxpana Tpyaa - http://ohrana-bgd.ru/



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.mchs.gov.ru/
http://ohrana-bgd.ru/

8. Cepsuc

LMS-mnardopma Moodle

COBMECTHOI paboThI

http://www.trello.com

mecce

Buptyansnas nocka Mupo: miro.com

Bupryanpnas nocka SBoard https://sboard.online
Bupryanpnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBuchl: Auaexc./luck, Oomako Mail.ru
Cepaucsl onpocos: Auaexc @opmbl, MyQuiz

Cepsucsl BujeocBs3u: Snjaekc tenemoct, Webinar.ru

7.4.6. llnppoBbie HHCTPYMEHTHI, MPUMEHsIEMbIe B 00Pa30BaTEeJILHOM MPO-

HaJ TMpoekTamu Juis Hebompmmx rpynn  Trello

7.4.7. HudpoBble TEXHOJIOTHH, IPUMEHsIeMble PU U3YYEeHUH TUCHUANIMHBI

TEXHOJIOTHH B
npodeccuoHaNBHOM
JIESITCIIBHOCTH

Ne |  Iudpossre Bunel yue6Hoi dopMmupyemsie NJAK
TEXHOJIOTUU paloTBhI, BBINOJI- KOMIIETCHIIUH
HSIEMBIE C IIPU-
MEHEHHEM LH -
POBOI TEXHOJIO-
THH
1. | ObOnaunsle Jlekun VK-1 Cnocoben | UJI-4yk-1Pa3pabaTeiBaeT u con
TE€XHOJIOTUU IIpakTnueckue OCYIIECTBIISATh €pKATEIIbHO apryMEHTHUPY-
3aHSATHS KPUTHYECKHUH aHa- | €T CTPaTETuIo peleHus mpooi
2. | bonpmme Jlexuun 713 IPOOIEMHBIX €MHOHN CHUTya-
JTaHHbIE [IpakTnueckue CUTyalui Ha oc- IIMY Ha OCHOBE CUCTEMHOTO U
3aHATHA HOBE CUCTEMHOIO MEXIUCLHUIIIIMHAPHO-
M0/1X0/1a, BeIpaba- ro MOJIX0JI0B
TBIBaTh CTPATETUIO
NerCTBUI N-5vk-1CTpouT cuieHapuu pe
aNM3aluy CTpaTeruu, onpee-
J151s1 BO3MOJKHBIE PUCKHU U TIPE]]
jaras yTH UX YCTpaHEHUs
3aJ1a4uu
3. | Texuomoruu Jlexnun OIIK-3 Criocoben NI-1lonk-sWcnons3yeT MeToabl
6ecripoBogHoi | [IpakTuyeckue HCII0JIb30BAaTh pelleHus 3a1a4 Ipu paspa-
CBSI3U 3aHATHA 3HAHUS METOJI0B 00TKE HOBBIX TEXHOJIOTUH B
CamocrosiTenpHas | peuieHus 3a1a4 Ipyu | TpoecCHOHATbHOMN JesTeNb-
pabota pa3paboTKe HOBBIX | HOCTH

8. MarepuajibHO-TEXHHYECKOE O0eceYeHrue U CIMIIMHBI (MO1YJIA)

\ HanmenoBanue cne- \

OcHaIIEHHOCTE

ITepeyeHsb JIMIIEH3MOH-




MUaIbHBIX * ITOMe-
IMICHUH 1 TOMEIICHUH
IIJIS CAaMOCTOSTEb-
HOM pabOThI

CIIELIMAIbHLIX [IOMENIEHUN U ITIOMENICHU I
JUISL CAMOCTOSTENTbHOM PabOTHI

HOTO IIPOTPaMMHOTO
obecrieyeHusl.
PexBH3HTHI [TOATBEP-
YKJIAOIIETO TOKYMECHTA

VYyeOunast ayautopust
JUTSI IPOBEJICHUS 3a-
HATUHN JIEKITMOHHOTO
THIIA, 3aHITUN CeMU-
HapCKOro THUIIa, Kyp-
COBOT'O IIPOEKTUPO-
BaHUS (BBIIOJIHEHUS
KYPCOBBIX

padoT), TPYNIOBBIX U
WHIMBUTYaIbHBIX
KOHCYJIbTAIIHH, Te-
KYIIIETO KOHTPOJIS U
MIPOMEXYTOYHOM at-
tectauuu(r. Muuy-
PUHCK, yi1. UHTED-
HAI[MOHAJTIbHAS, JIOM
Ne 101, 3/417)

1. BA®-A Bonbramnepdazomerp ¢ 1ByMs
kiemamu (mHB. Ne2101045320)

2. Bmaromep nist mousst 46908 (MHB.
Ne2101045233)

3. NanmpHoMep mipodp.BOSCH (unB.
Ne2101045234)

4. KapmaHHBII KOMIIBIOTED (MHB.
Ne2101042441)

5. Kotponnep st cuctemM OTOMIIEHUS U T0-
psiaero BogocHabxkenus (TPM-32-1114,01)
(uHB. Ne2101045327)

6. Muxkporporeccop (uaB. Ne2101042412)
7. Muxkpockor (uaB. Ne2101065254)

8. [Tnorrep HP (uuB. Ne2101045096)

9. ITpubop sHepreTrka MHOTO(YHKIINO-
HanbHbIN [IDM-02U ¢ apxuBupoBanuem
naHHbiX (3mr.) (mHB. Ne2101045330)

10. [Ipubop sHEpreTHKa MHOTO(]YHKITHO-
HanbHbIN [IDM-02U ¢ apxuBupoBaHuemM
naHHbIX (3mt.) (uHB. Ne2101045331)

11. Pa3paboTka-mporpamMmmsI
(uHB.Ne2101062153)

12. IIpoextop Epson EB-S 72 (unB
Ne2101045098)

13. Kotposiep A CUCTEM OTOIJIEHUS U
ropsiaero BogocHaOxenus (TPM-32-1114,01)
(uHB.Ne2101045327)

14. MPI-508 M3mepuTens mapameTpoB
3JIEKTPOOE30MIaCHOCTH IEKTPOYCTAaHOBOK.
[Tpubop ananoro-uu@poBoit
(uaB.Ne2101045319)

15. Ilpunrep (nHB. Ne2101042423)

16. Xonogunpauk "Samsung"SG 06
DCGWHN (unB.Ne210105328)

17. Hudporoii anmapar Olimpus E-450
(uaB.Ne2101065306)

18. Okpan Ha mTatuse Projecta
(uaB.Ne2101065233)

19. Komnsrotep Topaago Cope-2
(uaB.Ne1101044319, 110104318,
110104317, 1101043116, 110104315,
110104314, 110104313, 110104312)

20. Hoytoyk NB (uuB.Ne1101043285)
21. Hoytoyk Acer eME732G-373 G32 Mnkk
Ci3 370M/3G/320/512 MbRad
HD5470/DVDRWWF/Cam
(meB.Ne1101047359)

1. MicrosoftWindows
XP,7 (nmuueH3us ot
31.12.2013 Ne
49413124, 6eccpouHo).
2. MicrosoftOffice
2003, 2010 (unen3us
ot 04.06.2015 Ne
65291658, 6eccpouHo).




22. Hoytoyk Sam sung NP-RV408-A01
T3500/2G/250G/iIGMA/DVDRW/WIiFi/W7
HB/14HD LED (uuB.Ne1101047357)

23. Konnenrparop (nuB.Nel101060926)

24. CniyraukoBasiHaBuranusDesay
(muB.Ne110104311, 110104310, 110104309,
110104308, 110104307)

25. HoytOyk Sam sung NP-RV408-A01
T3500/2G/250G/iIGMA/DVDRW/WiFi/W7
HB/14HD LED (uuB.Ne110107356,
110107355, 110107354, 110107353,
110107352, 110107351, 110107350)

26. Konsekrop "Edisson" S05 UB (unB. Ne
000000000012277)

27. Cuetruuk Boaslt METEP CB-15 (ropsiueit)
(uuB. Ne 000000000012009,
000000000012010)

28. Cueruuk Bogsl METEP CB-15 (xonoa-
Ho#) (muB. Ne 000000000012007,
000000000012008)

29. Yenaxxnutens Bo3ayxa "Polaris" PUH
1545 6envriit/cunnii 30W ynbTpa3Byk (MHB.
Ne 000000000012280)

30. D1 5001 dazoykazarens (MHB. Ne
000000000011983)

31. bokopessl (mHB. Ne 000000000015361)
32. Ilepometp PT-8811 (unB. Ne
000000000017574)

33. Ilonernuometp (MHB. Ne
000000000017567)

34. HaGopsl 1eMOHCTPAIMOHHOTO 000pY/I0-
BaHUs U y4eOHO-HATJISTHBIX TOCOOUH.
KommbproTepHas TeXHUKA MOJIKITIOYEHA K CETH
«MHTepHeT» M 0obecnedeHa J0CTyIoM B

OUOC yHuBepcurera.
VYuebnas aymutopust | 1. ['eHepaTop BbIC.4acTOTHI (MHB. 1. MicrosoftWindows
Uit mpoBenieHus 3a- | Ne1101044303) XP,7 (nmuiieH3us ot

HATUN CEMMHAPCKOTO
Tumna (JadbopaTopus
ANETPOTEXHUKHU U
ANEKTPOHUKN) (T.
MuuypuHCK, yi1.
WNHTepHanmonanbHas,
oM Ne 101, 3/415)

2. I'enepatop curnana (uHB. Ne1101044304)
3. Jlabopatopnsriit crera(nus.Nel 101044215,
1101044214, 1101044213, 1101044212,
1101044211, 1101044210, 1101044209,
1101044208)

4. Jlazepusiii mzmydarens JIITY-101 (uns.
Nel1101060921)

5. Manunynstop MII-9 (unB.
Nel101044171)

6. HoytOyk Acer eME732G-373 G32 Mnkk
Ci3 370M/3G/320/512 MbRad
HD5470/DVDRWWF/Cam (uHns.
Ne1101047358)

7. Ocuonorpag C-1-112 (uns.

31.12.2013 Ne
49413124, 6eccpouHo).
2. MicrosoftOffice
2003, 2010 (yumen3us
ot 04.06.2015 Ne
65291658, 6eccpodHo).




Ne1101044301)

8. Ocmonorpad C-1-73 (unB. Ne1101044302)
9. Buewnuii 3kpan ,B komiuiekte ¢ [10
HotFind-L (uuB. Ne2101045105)

10. Kommerotep IlenTrym-3 (MHB.
Nel101042563)

11. Kommbrotep P-4 (uuB. Ne1101041463)
12. Komnsrotep C-500 (uuB. Ne2101041452)
13. O6bexTuB 24 L ST cranmapTHBIA (MHB.
Ne2101045104)

14. HoytOyx ASUS (unB. Ne2101045095)
15. TermoBu30p ¢ BUACOKaMepoi ,0e3
BHemHero skpana HotFind (unB.
Ne2101045106)

16. Merometp (HB. Ne2101062193)

VYyeOHas ayauTopust
JUISl IPOBEJICHUS 3a-
HSTUH CEMHHAPCKOTO
Tumna (JadopaTopus
NEKTPUUYECKUX Ma-
LIUH U 3JIEKTPOIPH-
Boza) (r. Muuy-
PUHCK, yi1. MHTED-
HallMOHAJIbHAS, I0M
Ne 101, 3/409)

1. JlTabopaTtopHsbIit cTeH (MHB. No
2101042429)

2. Taxometp TD-204 (nuB. Ne2101042417)
3. Asrorpancdopmatop TDGC2-2xBr
(JIATP) (unB. Ne2101045235)

4. Crenn naboparopubiiti(uus.Ne2101042437,
2101042435, 2101042434, 2101042433,
2101042431, 2101044207)

5. Crenp "Caapounsrii Tpanchopmarop”
(uHB. Ne2101042425)

6. Crenn Ha 6a3e mporeccopa (MHB.
Ne2101063178)

7. Crenng Ne 63 nns nmaGopaTOpHBIX paboT
(unB. Ne2101063138)

8. Crenn Ne 64 nns naGopaTOpHBIX padboOT
(unB. Ne2101063139)

9. Crenn Ne 171 nns naGopaTopHBIX paboT
(unB. Ne2101063136)

10. Crenn Ne 172 nns mabopaTopHbIX paboT
(unB. Ne2101063137)

VYyeOHast ayauTopust
U1 IPOBE/IEHU 3a-
HSTUH CEMHHAPCKOTO
tuna (1aboparopus
aBTOMATH3aIlNA aB-
TOMAaTHYECKUX MPO-
reccoB) (r. Muuy-
PHUHCK, yi1. HTep-
HallMOHAJIbHAS, I0M
Ne 101, 3/412)

1. Crenpn nabopaTopHbIi (MHB.
Ne2101063126, 2101063125, 2101063124,
2101063123, 2101063122, 2101063121)
2. ITpubop P-377 (uuB. Ne1101040028)

TTomemmenue s ca-
MOCTOSITEJILHOU pa-
60TsI (T. MU4ypHHCK,
yi1. UHTEepHanmo-
HampHag, 1.101 -

4/10)

1. Kommerotep B coctage: mporeccop Intel
775 CoreDuio E440, monuTop 19" Acer (uHB.
Ne 2101045116, 2101045113)
KomnbroTepHas TeXHUKA MOJKIIOYEHA K CETH
«aTepHET» M 00EcTeueHa JOCTYIIOM B
OUOC yHuBepcurera.

1. MicrosoftWindows 7
(TMTeH3us OT
31.12.2013 Ne
49413124, 6eccpouHo).
2. MicrosoftOffice 2010
(MeH3us oT




04.06.2015 Ne
65291658, 6eccpouHo).
3. Cucrema KoHCyib-
tant [lnroc, norosop ot
10.03.2017 Ne
7844/13900/2C;
Cucrema KoncynbTaHT
[Lroc, goroBop ot
20.02.2018 Ne 9012
/13900/2C;

Cucrema KoncynbTaHT
[Lroc, goroeop ot
01.11.2018 Ne
9447/13900/2C;
Cucrema Koncynbranr
[Lroc, goroBop ot
26.02.2019 Ne
9662/13900/2C.

4. DneKTpOHHBIN IIe-
PHOIUYECKHI cIipa-
BoYHHUK «CuHcrema
I'APAHT», norosop ot
27.12.2016 Ne
154-01/17; DnekTpoH-
HBIN [IEPUOJIUYECKUI
cnpaBovyHHK «CHcTeMa
I'APAHT», norosop ot
09.01.2018 Ne 194-
01/2018CJL; Dnek-
TPOHHBIN NTEpUOANYE-
CKHI CIIPaBOYHUK
«Cucrema 'APAHTY,
norosop ot 02.07.2018
Ne 194-02/2018C/I.

5. IlporpammHuoe
obecrnieueHne «AH-
turaruat. BY3y (iu-
LEH3UOHHBIN JOTOBOP
o1 21.03.2018 Ne193,
OeccpoyHO; JHUIICH3U-
OHHBIN JJOTOBOP OT
10.05.2018 Nel193-1,
0OecCcCpovHO).

6. Mudopmarmon-
HO-0Opa3oBaTeabHas
nporpamma «Pocme-
TOa» (JIOTOBOp OT
17.07.2018 Ne 2135).
7. Jluuenszuonunoe [10
UTC 1C: IIpennpustue
8.3z, UTC 1C: YHu-




BepcuteT [Ipod (kon-
TpakT oT 19.04.2016
Ne03641000008160000
15, cpok neiicTBust
19.04.2017).

8. Jlunensuonnoe [10
UTC 1C: lIpeanpusitue
8.3z, UTC 1C: YHnu-
BepcuteT [Ipod (koH-
TpakT ot 16.05.2017
Ne03641000008170000
07, cpok neicTBust
07.11.2018).

9. Jluuensuonunoe [10
UTC 1C: IIpeanpustue
8.3z, UTC 1C: YHuu-
BepcuteT [Ipod (koH-
TpakT oT 05.06.2018
Ne03641000008180000
16, cpok nercTBus
07.11.2019).

[Tporpamma pa3zpaboTaHa B COOTBETCTBUU C TpeOOBaHUSIMU (enepallbHOrO roCcyAapCTBEH-
HOTO 00pa30BaTENIbHOIO CTaHAApPTa BBHICIIEIO OOpPa30BaHMS IO HANPABICHHUIO MOATOTOBKU
35.04.06 Arpounxenepus (ypoBeHb MarucTparyphl).

CocraButens — npodeccop kadeapsl arpOMHKEHEPUH U AIIEKTPOIHEPTeTUKH, A.T.H., IIPO-
tdeccop A.C. T'oprees

Penienzent— npodeccop kadeapsl cTaHAapTU3ALNN, METPOJIOTUN U TEXHUYECKOTO CEPBHCA,
1.T.H., ipodeccop K.A. ManaeHkoB

[Iporpamma paszpabortana B coorBeTcTBUU ¢ TpeOoBanusimu O@I'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceJaHUU KadeIpbl arpOMHKEHEPHH U JIEKTPOIHEPTeTHKH,
npotokoi Ne 9 ot 15 anpens 2019 r.

[Tporpamma paccMOTpeHa Ha 3acelaHuu Y4eOHO-MEeTOANYECKON KOMUCCUH HHKEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 9 ot 22 anpens 2019r.

[TporpaMma yTBep:k/ieHa Ha 3aCelaHuU y4eOHO-METOJUUECKOT0 COBETa YHUBEPCUTETA
rporokost Ne 8 ot 25 anpens 2019r.

[Iporpamma nepepaboTaHa U JI0TIOJHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceJaHUU KadeIpbl arpOUHKEHEPUHN U SJIEKTPOIHEPTETUKH,
potokod Nel0 ot 5 utonsa 2020r.

[Tporpamma paccMOTpeHa Ha 3aceJaHnu y4eOHO-MEeTOMUECKOW KOMUCCUN MHKEHEPHOT'O
nacturyta ®I'BOY BO Muuypunckuii I'AY, npotokon Ne 11 ot 15 nrons 2020

[Tporpamma yTBeprkJeHa Ha 3aceJaHUH Y4eOHO-METOJMYECKOTO COBETa YHUBEPCUTETa
potokod NelO ot 25 nrons 2020r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.

[Tporpamma paccmoTpeHa Ha 3aceJaHuH Kadeapbl arpOMHKEHEPUU U 3JIEKTPOIHEPTeTUKH,
nporokoi Ne 8 ot 1 anpens 2021r.

[TporpamMma paccMoTpeHa Ha 3acelaHui y4eOHO-METOJUYECKOH KOMUCCUN UHKEHEPHOT O
nHctutyra ®I'6OY BO Muuypunckuit I'AY, nporokon Ne 9 ot 5 anpensa 2021r.




[Tporpamma yTBep:k/ieHa Ha 3aCelaHUU y4eOHO-METOJUYECKOT0 COBETa YHUBEPCUTETA
npoTokoa Ne 8 ot 22 anpesnst 2021r.
[Tporpamma nepepaboTaHa U JOTOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu O@I'OC BO.
[Tporpamma paccmoTpeHa Ha 3aceaHuu Kadeapbl arpOMHKEHEPUU U 3JICKTPOIHEPIeTUKH,
nporokoi Ne 9 ot 10 urons 2021r.
[Tporpamma paccMoTpeHa Ha 3ace/laHui y4eOHO-METOJUUECKOH KOMUCCHUH UHKEHEPHOTO
uncturyra ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 11 ot 15 uronst 2021r.
[Tporpamma yTBep:k/ieHa Ha 3aCelaHuU y4eOHO-METOJUUECKOT0 COBETa YHUBEPCUTETA
npotokoi Ne 10 ot 24 utons 2021r.
[Iporpamma nepepaboTaHa U JOMOJHEHA B cOOTBeTCTBHH ¢ TpeboBaHusiMu @I'OC BO.
[Tporpamma paccMOTpeHa Ha 3aceJaHUH KadeIpbl arpOMHKXCHEPHH U JICKTPOIHEPTeTHKH,
npotokoa Ne 8 ot 1lanpens 2022 r.
[TporpamMma paccMOTpeHa Ha 3acelaHui y4eOHO-METOMYECKOW KOMUCCUU UHIKEHEPHOTO
urctutyra ®I'bOY BO Muuypunckuii 'AY, nporokon Ne 7 ot 14 anpesns 2022 r.
[TporpammMa yTBep>KACHA Ha 3aCEAAHNN YIEOHO-METOAMUYECKOTO COBETA YHUBEPCUTETA
rpotokod Ne 8 ot 21 anpens 2022 r.
[Tporpamma nepepaboTaHa U JOTIOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO.
[IporpamMma paccMoTpeHa Ha 3acelaHuu KadeIpbl arpOMHKEHEPHUH U JIEKTPOIHEPTETUKH,
nporokoi Ne 9 ot 6 utons 2023 r.
[IporpamMma paccMoTpeHa Ha 3acelaHuU y4eOHO-METOUYECKOW KOMUCCUHU HHKEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 10 ot 19 uronst 2023 r.
[IporpaMma yTBepk/ieHa Ha 3aCEAaHUN YUeOHO-METOINYECKOTO COBETa YHUBEPCUTETA
npotokoi Ne 10 ot 22 utonst 2023 r.
[Tporpamma nepepaboTaHa u JonoiHeHa B cooTBeTcTBUH ¢ TpeboBanusmu GI'OC BO.
[Tporpamma paccMOTpeHa Ha 3aceJaHIH KadeIpbl arpOMHKECHEPHH U JIEKTPOIHEPTETHKH,
nporokoi Ne 10 ot 13mas 2024 r.
[Tporpamma paccMoTpeHa Ha 3aceIaHuU y4eOHO-METOINYECKOM KOMUCCUU MH)XKEHEPHOTO
uHctutyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 9 ot 20mas 2024 .
[IporpaMma yTBep’kJeHa Ha 3aceJaHUM Yy4eOHO-METOAMYECKOrO COBETa YHHUBEpPCUTETA
npotokos Ne 9 ot 23mas 2024 r.

OpuruHan JOKyMEHTa XpaHHUTCS Ha Kadeape TeXHOJOTHYECKHX MPOIECCOB U TEXHO-
chepHOil 6€30MacHOCTH.
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