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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu KadeaApsl YTPaBICHUS HEIBUKHUMOCTBIO U HH)KEHEPHBIX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii IO.A._MopeBa

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM TroJly Ha 3aceaHuu Kadeapsl Y TPaBICHHS HEIBUKUMOCTHIO U MHXCHEPHBIX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)
ens : ®opMupoBanue y CTYACHTOB 3HAHWW W yMEHHH B 0OJACTH MPOTHO3WPOBAHUS
PaCUETHBIX U IKCIUTYaTallMOHHBIX PEKUMOB PabOTHI TPYOOTIPOBOIHBIX HHKEHEPHBIX CETEH

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JuctunnuHa ['uapaBaudecKkue pPeXKUMBbl TPYOOIPOBOJIHBIX CHCTEM BXOJHWT B YacTh
yueOHOro miaHa GopMUPYEMYI0 Y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa30oBaTeIbHOM
MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMHEpOBaHHEIC B PE3YyJIbTATC H3YUCHUS AUCIUTLINH/ TPAKTHK:

Hucuumummza b1.B.03. «'uapaBnndeckue pesxuMbl TPYOOIIPOBOJHBIX CHCTEMY SBISETCS
00s13aTeIbHON JUCIUIUIMHOW BapHAaTUBHOMW YacTH NPOo(eCCHOHATBHOTO IHKIa MpOoQuiIs —
CoBpeMeHHBIE CUCTEMBI TETLTOCHA0KCHHSI U 00€CTICUCHISI MUKPOKJIMMATA 3TaHHH.

N3yuenne nucuuIuiMHbl 0a3UpyeTcs Ha 3HAHUAX, YMEHHUSIX U HaBBIKAX, IPUOOPETEHHBIX
CTyICHTAaMH B XOJI¢ W3yueHUs IuciuiuimH: «Martemartukay, «Pusuka», «HpOpMaTHKaY,
«OCHOBBI TUAPABIUKI.

3HaHUS W  YMEHHUsS CTYACHTOB, T[IOJY4YEHHBIE TMPU U3YYCHUU JIUCIUIUIMHBI
«'mapaBanyeckue peXUMbl TPYOONPOBOAHBIX CHUCTEM» OyayT HEOOXOIUMBI UM MpH
BBITIOJIHEHUH KYPCOBBIX IIPOEKTOB U BBHIITYCKHOM KBaTU(UKAITMOHHOU PaOOTHI.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI JUTsl U3yUCHUS TACIUILTIH/TIPAKTHK:

CrenanbHble pa3/iesbl MPUKIAIHON TEINIOTEXHUKU U THAPOAdPOTNHAMHUKH

VYyebnas - HAy4HO-HUCCTIEeI0BaTEIbCKas paboTa

MeTo10JI0THsl ¥ METO/IbI HAYYHOTO HCCIICIOBAHUS

OCHOBBI MOJICTTUPOBAHHUS TEIJIOBOTO ¥ BO3AYIIIHOTO PEXKHMOB 3/IaHHI

D¢ dekTUBHBIC CHCTEMBI TETUIOCHAOKEHUS 3TaHUI

[ToaroroBka K mpoiietype 3alluThl ¥ 3a11MTa BEITYCKHON KBATHM(PUKAITMOHHOHN paboThl

[TponsBoicTBEHHAS - IPEITUTIIIOMHAS PAKTHKA

DHEpro- v pecypco cOEpekeHrne B CUCTEMaX TEIIIOCHA0KEHHUS M BEHTHIISIINH

DKOHOMHYECKAs OLIEHKA CUCTEM TETTIOCHA0KEHHSI U BEHTUJIS TN

Teopus 1 MpakTUKa COBPEMEHHBIX CHCTEM OTOTUICHHUS

CniocoOs1 2 heKTUBHOM BEHTUIISIIIUY 3aHHHA

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yueHust

B pesynbrare ocBOoeHMS ~AMCUMIUIMHBI (Monayns) «['MIApaBIMYECKUE PEKUMBI
TPYOONPOBOJHBIX CHCTEM» 00y4JaIOLIHIiCs T0JIKEH 00J1aAaTh CIeTyIOIMMH KOMITETEHIIMSMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

[IK-1 CnocobeH mNOArOTOBUTH MPOEKTHYIO U pabouyio JOKYMEHTAlUI0 [0 OTAEIbHBIM
JIEMEHTaM ¥ y3JlaM,  BBINOJHATH  IPOEKTBI ~ CHCTEM  OTOIUIEHHS,  BEHTWIALNH,
KOHIMIIMOHUPOBAHUS BO3/1yXa, MPOTUBOABIMHOMN BEHTUIISILIMU

[K-1.1 BbInonHgeT moAroTOBUTENIBHBIN 3TAll MPOSKTUPOBAHMUS, BKIIIOYAIOIINN cOOp
, MOJITOTOBKY M aHAJIU3 UCXOIHBIX JAHHBIX
[1K-1.2 BrinonHsieT pa3paboTKy TEXHUYECKUX PELIEHUH 3JIEMEHTOB U Y3JI0B CUCTEM

U BBITIOJIHSIET MOJIHBIN epedeHb paboT Mo pa3paboTKe MPOeKTa BHYTPEHHUX
WHXEHEPHBIX CUCTEM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 67,9 akaj. 4acos:
— ayauTOpHas — 64 akaj. 4acos;
— BHeaynuTopHas — 3,9 akaJl. 4acos;
— caMocTosTenbHas padora — 40,4 aka. 4yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

dopma TEKyIIEero
Bun KOHTPOJISI
CaMOCTOSTENIBHON | yCIIeBaEMOCTH U
paboThI MIPOMEKYTOUHOM
aTTEeCTALIMH

Kon
KOMIIETEHIIMH

Paznein/ tema
JIHACLUATIIINHEL

Cemectp

nmab. | mpakr.
3aH. 3aH.

Jlek.

CamocTosTenbHast
paboTta cTymeHTa

1. 1.Beenenue. [Ipeamer kypca.
OCHOBHBIE TIOHATHS W 3aKOHBI
THPOIMHAMUKI

1.1 Bsgenmenue. Ilpeamer
Kypca. OCHOBHEIE MOHSTHS
U 3aKOHBI T'MIPOJUHAMUKU: TTOJTOTOBKA K DpoHTANTBHBIN
YpaBHEHHUSI HEPa3pBIBHOCTH JICKITASM oTpocC

u bepnymnu JUIs
WJCaNbHOM W  peaJbHOU

IK-1.1

Hroro no pazneny 2 4

2. 2.JluHelHBle W MECTHBIE
TIOTEPH JABJICHMUSL.

2.1 JluneiiHble mOTEpU
nmapneHus. CrocoObl  HX
OIIpeAeNeHUs npu
Pa3IHIHBIX pexIMax
TEYCHHS JKHUAKOCTH.
I'magkye u mIepoxoBaTbie MIOJTOTOBKA K DpoHTATBHBIH
TpyObl. MecTHBIE MOTEpH JICKLMSM ompoc
JIaBJICHUS .OcHOBHEBIE
pacyeTHbIE COOTHOLICHHUS:
ypaBHEHHE
Hapcu-Beiicbaxa, dpopmyna
Beiicbaxa.

IK-1.1

HWroro no pazneny 4 4

3. 33amaua u  MeTOIHMKa
THIPABIHMYECKOTO pacyera
TEIJIOBBIX CETEM.




3.1 3amaua
THIIPAaBIMYECKOTO pacyera
TEIIOBBIX cereil. CXeMbl U
KOH(QUIypaluu  TEIUIOBBIX
ceTeil. Meroauka
THIIPAaBIMYECKOTO pacyera
Pa3BETBICHHBIX TYIMHKOBBIX
TEIIOBBIX ceTeit.
[Ibe3omeTpudeckuit
rpaguk,  BBIOOp  CcXeM
MTOAKTFOYECHUS
a0OHEHTCKMX  YCTaHOBOK.
OnpeneneHrne mapamMeTpoB
CETEBBIX M IOJIUTOYHBIX

4/41

HOATOTOBKA K
JIEKIIHSIM,
BeinonHenue PI'P

OpoHTaIBHBIN
OIIpOC, IPOBEPKA
PI'P

MK-1.1

Uroro mo pazneny

4/41

4, 4. T'unpaBnnyeckas
XapaKTepUCTHKA CHCTEMBI.
Pacuer THAPABIHYESCKUX
PSKUMOB  3aKPBITBIX ~ CHCTEM
TEIIOCHAOKEHHS.

4.1 T'unpaBauyeckas
XapaKTEePUCTHKA CHCTEMBL
Pacuer  runppaBmuueckux| 1
PEXKIMOB 3aKPBITBIX
CHCTEM TETIOCHA0KEHHS.

12/8,811

IOJTOTOBKA K
JIEKIIHSIM,
BeInojinenue PI'P

DpoHTATBHBIN
OIIpocC, IPOBEPKa
PI'P

IK-1.1,
IK-1.2

Hroro no pazneny

12/8,81

5. S5.Bumel  pa3peryinupoBKd
TUAPABIMIECKUX CHCTEM.
T'mppaBnmuyeckass ycTOHYIHBOCTH
U CIIOCOOBI €€ TOBBIIICHUSI.

5.1 Buzsl pa3perynupoBku
THAPABINYECKAX  CHCTEM.
T'unpasnuyeckas 1
YCTOHYIUBOCTE M CIIOCOOBI
€¢ MOBBIIICHUS

MOATOTOBKA K
JIEKIHSIM, TTONCK
JIOTIOJTHUTEIIbHOM
UHPOPMALIUH T10
3aJIaHHOMN TeMe

DpoHTATBHBIN
orpoc

IK-1.2

HWroro no pazneny

6. 6.Pacuer
HOTOKOpACHpeIeNEeHUS B
KOJIBLIEBBIX CCTAX u CeTﬂX,
NHTaeMBIX  OT  HECKOJBKUX
UCTOYHUKOB

6.1 Pacuer
HOTOKOpAclpeeicHusl B
KOJIBIIEBBIX CETAX U CETAX,
IHUTAEMBIX OT HECKONbKHuX| 1
HUCTOYHHWKOB, TIIEPBOE U
BTOpOE ypaBHEHUS
Kupxrooa.

MOJITOTOBKA K
JIEKIIHSIM,
BeinonHenue PI'P

OpoHTaNBHBIN
OIIpoC, IPOBEPKA
PI'P

MK-1.1,
MK-1.2

Wroro no pazneny

7. 7.TuapaBIudecKuil pexum
TEIUIOBBIX CeTel ¢ HACOCHBIMH H
JPOCCETUPYIOLHMH
HO/ICTAHIHSIMH.

7.1 I'unpasnnyeckuit
PEKUM TEIUIOBBIX CETEH ¢
HACOCHBIMU ul 1
JIPOCCENUPYIOIUMU
MMOICTAHIUSMH.

IMOJTOTOBKA K
JIEKIIHSIM,
BrinonHenue PI'P
Ne3

OpOoHTAIBHBIN
oIpoc, MpoBepKa
PI'P

[K-1.1,
MK-1.2

Wroro no pazneny

8. 8.I'mnpaBimueckas
XapaKTEepPUCTUKA PETYIHPYIOLIUX
opranoB. ['mapaBnuyeckuil ynap
B TEIUIOBBIX CETSIX..




8.1 I'uapasnuveckas

Tlouck
XapaKrepucruka OTOJTHUTEIILHOM DpoHTaNBHBIN
PEryIUPYIOLIMX  OpPraHOB. 2 6,4 A P IK-1.1
N nH(opMaIH 10 orpoc
T'uapaBnuveckuii  yaap B .
3aJJaHHOM TEME

TEIUIOBBIX CETSX.
HUroro no pazaeny 2 6,4
9. 9. UTOTOBBIN KOHTPOJIb

. HOATOTOBKA K I1K-1.1,
9.1 VToroBbIii KOHTPOJIb JK3aMeH

JK3aMEHY IK-1.2
Uroro mo pazneny
Uroro 3a cemectp 32 32/12,8U| 40,4 SK3aMeH
32/12,8

Hroro no aucumruinye 32 40,4 DK3aMeH

u




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJOTHMH OPHUEHTHUPYIOTCA Ha OpraHU3aluIo
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJAralllyl0 MPsAMYH TPAaHCISALUUIO 3HAHUM  OT
npenoAaBarels K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METO/I0B 00y4YECHUS1).

@®opmbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WudopmanvonHas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

2. Texnonoruu npoOIeMHOro0 O0y4eHHUs] — OpraHu3alus o0pa3zoBaTeNBLHOrO IMpolecca,
KOTOpask MPEeIoJaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYyalU# 11 CTUMYJIMPOBAHMS aKTUBHOM I103HABATEIbHOU AEATEIBHOCTH CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TEXHOJIOTHIA MPOOIEMHOT0 00ydeHUS:

[IpakTuueckoe 3aHsATHE — OpraHu3anus y4yeOHOW paboThl, HAIpPaBJIEHHAS HA PELICHUE
KOMIUIEKCHOW y4eOHO-TTO3HABaTEIbHON 3a7auu, TpeOyromeil OoT CTyJAeHTa MPUMEHEHHS Kak
Ha-yYHO-TEOPETUUYECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MpoIecca, KOTopas
MIpEeANnoJaraeT akTUBHOE U HEJIMHEMHOE B3aMMOJIEHCTBUE BCEX YYACTHUKOB, JJOCTHKEHHUE HA 3TON
OCHOBE JINYHOCTHO 3HAYMMOT'0 JIJIsl HUX 00pa30BaTeNbHOTO pe3yJibTaTa.

5.  HHdpopManmoHHO-KOMMYHUKALIMOHHBIE  OOpa3oBaTeNbHbIE  TEXHOJOTHUH  —
opranusanus o0pa3zoBaTebHOTO MPOLEcca, OCHOBaHHAsI HA IPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB paboThI ¢ HH(OpMAaLIEH.

@opMbI Y4eOHBIX 3aHATHH C MCIOJIB30BAaHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHM:

Jlexums-Bu3yanusanus — W3JI0KEHHUE COJECPKAHMS CONPOBOXKAACTCS IIPE3CHTaLUEn
(te-MoHcTpanuel yueOHbIX MaTEpUasIoB, MPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTIOCTPATUBHBIX, TPahUIECKUX, ayHO- U BUICOMATEPHAIIOB).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MO1YJIs1)
a) OcHOBHas JIUTEpaTypa:
1.3yeBa E.}O., I'mapocratuka. I'mapoauHamuika Bsi3koW kuzakocTd. [Ipaktukym c

METOJMYCCKMMHU YKa3aHUSAMH M pelleHusMu . ydeOHoe mocobume / 3yea E.IO. - M. :
Nsnarensckuii jom MDU, 2017. - ISBN 978-5-383-01195-3 - Tekct : anekrponusii // 3bC
"KoHcynbpTaHT cTyaeHra" : [caliT]. - URL

https://www.studentlibrary. ru/book/ISBN9785383011953 html (nara o6pamenus: 01.10.2020). -
Pexxum octyna : mo noamnucke.

2.CaiipunauaoB C.11., OcHoBbl ruapaBiuky | yaeOHuk i By3os / C.11. CaiipunanHoB.
- M. : UznmatensctBo ACB, 2014. - 386 c. - ISBN 978-5-4323-0026-3 - TekcT : a1eKTpOHHBI# //
9bC "KoHcynpTaHT CTyneHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785432300263.html (nara oopamenus: 01.10.2020). -
Pexxum octyna : 1o noArnmcke.

3.Cokomnog E.Sl., Termnodukanus 1 TemIoBbIe ceTh : yueOHuk s By30B. / Cokonos E. 4. -
M. : Uznarennckuit mom MOU, 2017. - ISBN 978-5-383-01166-9 - Tekcr : anexrponnsiii // DBC
"KoncynpTanT cryaenta" : [cait]. - URL :



https://www.studentlibrary.ru/book/ISBN9785383011669.html (nara oopamenus: 01.10.2020).

0) JJlomotHUTeE/ILHASI TUTEPATYpa:

1.Tomsk, C. A. DeMeHThl THAPABIUKH IPU KOHCTPYUPOBAHUHU CUCTEM BOJIOCHAOKECHUS U
BOJI00TBeieHUs | yueOHoe nocooue / C. A. Tomnsik ; MI'TY. - Marauroropek : MI'TVY, 2017. - 1
snektpon. onT. guck (CD-ROM). - 3aru. ¢ TuTyi. 9kpaHa. - Ha TUT. 1. COCT. yKa3aH Kak aBTOp. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3303.pdf&show=dcatalogues/1/1137
707/3303.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
anexkTpoHHBIN. - ISBN 978-5-3367-1053-9. - CBenenus noctymnubl Takke Ha CD-ROM.

2.Konko B.M., Temnocua6:xenne / B.M. Konko - M. : U3garenscteo ACB, 2017. - 340 c.
- ISBN 978-5-93093-890-6 - Tekcr : anexrponnsiii // DBC "Koncyaprant crymeHra" © [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785930938906.html (mata oOpaieHus:
01.10.2020). - Pexwum gocTyma : 1o MOIHCKE.

3.Mansiii, B. II. I'unpaBnuka. ['mapokuHeMatuka. PykoBOACTBO K pellieHHIO 3aj1ad :
ydaeonoe nocodue / B. I1. Mansbiii. - XKenesnoropek : ®I'BOY BO CIICA I'TIC MUC Poccumn,
2020. - 309 c. - Tekcr : anekrponnsiit. - URL: https://znanium.com/catalog/product/1202005
(mara obparenus: 01.10.2020). — Pesxum gocTyma: mo moamucKe.

B) MeToaunyeckue ykasaHus:

1.Crapkosa, JI. I'. TemnocHabxeHue paiiona ropoja : ydeOHO-MeToanuYecKoe nocooue /
JI. T'. CrapkoBa, FO. A. Mopesa, JI. 1. KopoTtkoBa ; MI'TY. - Marautorpck : MI'TY, 2017. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. oskpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3294.pdf&show=dcatalogues/1/1137
677/3294.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
ANEKTPOHHBIN. - CBeienus AocTynHbI Takxke Ha CD-ROM.

2.Crapkosa, JI. I'. LlenTpanu3oBanHHoe TemaocHadxeHue. KypcoBoe NmpoeKTUpOBaHUE :
yaebnoe nmocobue / JI. I'. Crapkosa, FO. A. Mopesa, JI. 1. Kopotkopa ; MI'TVY. - MarHuTOropck :
[MI'TVY], 2017. - 50 c. : HIL., TaluI., CXEMBI, rpad. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3452.pdf&show=dcatalogues/1/1514
271/3452.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekt. - Tekcr
AJIEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJor.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe oGecrieueHue

Haumenopanwue I10 Ne nororopa CpOoK JIeHCTBYS JIUTICH3UH
MS Windows 7
Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Oftice 2007 Ne 135 o 17.09.2007 Geceporo
Professional
7Zip cB000THO pacrnpoctpansemoe [10 0EeCCPOIHO
Adobe Design Premium
CS 5.5 Academic K-615-11 01 12.12.2011 OeccpodHO
Edition
FlowVision K-93-09 ot 19.06.2009 0ECCPOYHO




MathCAD v.15
Education J-1662-13 ot 22.11.2013 6eccpoyHO

University Edition

MS Office Project
Prof 2007 (st J1-1227-18 ot 08.10.2018 11.10.2021

KJ14CCOB)

MS Office Project
Prof 2010(ms 11-1227-18 o1 08.10.2018 11.10.2021

KJ1aCCOB)

MS Office Project
Prof 2003 (st J1-1227-18 ot 08.10.2018 11.10.2021

KJ14CCOB)

Autodesk Revit
Architecture 2011 |K-526-11 o1 22.11.2011 0eccpovHO
Master Suite

Autodesk Revit
MEP 2011 Master |K-526-11 o1 22.11.2011 OeccpodHo
Suite

Autodesk
Simulation
Multiphysics 2011
Master Suite

K-526-11 o1 22.11.2011 0ecCpovHO

Autodesk

AutoCAD 2019  |Yc0nas sepens GeccpouHo

Autodesk

AutoCAD 2018 |Yc0nas Bepeu Geccpouro

Autodesk Revit

2019 yueOHas Bepcus 06eccpouHo

ONEKTPOHHBIE

FLTAKATLI T KYPCY 99712 o1 11.09.2012 GeccpodHo
I'uppasinuka u

ruapoupuso’”

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

HazBsanue kypca Cchblika

HammonansHas
nHpopMarMoHHo-aHanuTHueckass cucrema —(URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHJEKC HAay4YHOTO IMTHPOBAHUS

[Touckosas cuctema Axanemus Google (Google

Scholar) URL.: https://scholar.google.ru/

Undopmanronnass cucrtema - EauHoe okHO

URL: http://window.edu.ru/
JIOCTYTIa K HH(GOPMAIIMOHHBIM pecypcam

I7eKTpoHHbIe pecypert Gnomoreks MITY . http://magtu.ru:8085/marcweb2/Default.asp

I".". HocoBa

Poccuiickas  T'ocynapcTsentas  OMOMMOTEKA. |y v rsl. ru/rulreaders/catalogues/
Karanoru

Me)KI[yHapOI[Haﬂ HaYKOMCTPHYICCKAA

pedepartuBHas U MOJHOTEKCTOBas Oaza maHHbIx|http://webofscience.com
Hay4yHbIx n3ganui «Web of sciencey

MexnyHaponHas pedepatuBHas u
MIOJTHOTEKCTOBAsl _ ClipaBo4Has 0a3a  JaHHBIX

http://scopus.com




9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepunanbHO-TEXHUYECKOE 0OecTIiedeHNe AUCIIUIUTNHBI BKITIOYACT:

JlekumonHble ayauTopuu: MyJbTUMEIUIHBIE CpPEACTBA XpAHEHUS, Iepefayu |
npeicTaBieHuss WHPOpPMaUWU (MHTEpAaKTUBHAs JIOCKA B KOMIUIEKTE C IPOEKTOPOM U
KOMITBIOTEPOM ); IEMOHCTPALMOHHBIE CTEH 1B, IUTAKATHI, HATJISAHBIE TOCOOUS.

[Tomemienust s caMocTOSITeNbHON paboThl: IlepcoHanbHble KOMIIBIOTEPHI ¢ TAKETOM
MS  Office, Boixomom B  HWuTepHeT ¥ ¢ JOCTYIIOM B DIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

Ayautopun 1Sl IPAKTHYECKUX 3aHATHH, TPYNIIOBBIX MHIMBHUIYAIBHBIX KOHCYIbTAINH,
TEKYIIET0 KOHTPOJIA U MPOMEXYTOYHOW aTrrecTanuu: J[eMOHCTpPALlMOHHBIE CTEH]IbI, IUIAKATHI,
HAarJIsHbIE IT0COONSI.

[Tomemenuss [yis  XpaHeHUST W NPOPMIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTro
obopynoBanus: Illkader m cremmaxu A XpaHeHUs y4eOHO-METOJMYECKON TOKyMEHTAlluH,
y4eOHOTO 000pYJOBaHUS M y4eOHO-HATIISAHBIX MOCOOUN; MHCTPYMEHTH U 000pyI0BaHUE IS
o0cTyXKUBaHUS



IIpuioxkenue 1

YueOHO-MeToanYecKoe of0ecmeueHue CaMOCTOATEJAbHONH PadoThI
0O0yUaroImuxca

[TprMmepHas CTPYKTypa U cofiepKaHue pasziesa:

Mo ancunnnmHe «'uapaBaruecKue peKUMBbI TPyOOIIPOBOAHBIX CHCTEM» NpeaycMOoTpeHa
ayAMTOpPHaA 1 BHeayAUTOPHaA camocToAaTeNbHana paboTa obyyatowmxcs.

AyauTopHaa camocToATeNbHan paboTa CTyAEeHTOB NpeAnonaraeT peleHne NPakTUYecKmxX 3a4a4
Ha NPaKTUYECKUX 3aHATUAX.

MpumepHble TeMbl NPAKTUYECKMX 3aHATUN.
AP N2l «OcHOBHble METOANKN TMAPABANYECKOTO pacyeTa TPybonpoBOAHbIX ceTen»

AMP Ne2 «[MbesomeTpruyeckmin rpaduKk TennoBoi ceTn. AHanM3 pesyibTaToB rMapaBANYecKkoro
pacyeTa M Nbe30MeTPUYeCcKoro rpaduKka BOAAHOM TENNOBOM CETUN

AMPNe3 «PacyeT rupaBaMyeckoro pexKnma 3akpbiTol TENOBOMN CETU»
AMPN24 «PacyeT ruipaBaMyecKoro pexKMma 3/IEMEeHTapHOMW  KOJIbLEBOM TEMJIOBON CETU»

AMP No5 «'MapaBanNYeCcKnii pexmm cetn ¢ ABYMS UCTOYHUKaMM Tenaa U peryiatopamm
pacxoaa»

AP Ne6 «OnpeaeneHve NnapameTpoB HAaCOCHbIX U APOCCENNPYIOWMNX CTAHLMIA B TEMIOBOM CETH
CNOXKHOM KOHbUIrypauum»



OuneHoYHBIE CpeCTBA A1 MPOBEIeHUs] POMEKYTOUYHOM aTTecTAlNU

Kox
NHaukaTop A0CTHKEHHUS
HHINKAT
KOMIIeTeH MM
opa

OuneHo4HBIE CpPeICTBA

ITK-1: CriocoOGeH moArOTOBUTH MPOSKTHYIO H pad0UYyI0 JOKYMEHTAIMIO TI0 OTACIbHBIM JIECMEHTAM H
y3JIaM, BBIIOJIHATE IIPOEKTHI CUCTEM OTOIUICHHS, BEHTWIALMH, KOHIMLIMOHUPOBAHUS BO3YyXa,

HpOTHBOILBIMHOfI BCHTUIAIIUN

TIK-1.1 Brimonasger MOATOTOBUTEILHBIN
Jran MIPOCKTUPOBAHUS,
BKJTFOYAIOITHI cOOp , TOATOTOBKY
M aHaJIN3 UCXOIHBIX JaHHBIX

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB /IS
NMOArOTOBKH K IK3aMeHYy

1.YpaBuenue bepaymnu. OcHOBHBIE TIOHATHUS U
OTpeAeIeHMUS.

2. Jlunetinoe nagenne aaBieHus. GopMyIIbI AT UX
onpezeneHus. KBaapaTUUHbIN peKUM.

3. [lanenue naBneHus! B MECTHBIX COMPOTHUBICHUSIX.
DopMyIIBI A1 UX ONPEAEICHUS

4. CymmapHOe naJicHUe 1aBJICHUSL.

5. Iopsiiok rUIpaBIMYECcKOro pacueTa TpyOoIpoBOI0B
TEITIOCHAOKAFOIIIUX CHCTEM.

6. 'mnpaBnuueckoe CONPOTUBIIEHUE yYacTKa
TUAPaBINYECKOU LIETIH.

7. AHanM3 THIPABIMYECKOTO PEKUMA 3aKPBITHIX CUCTEM
TerutocHaOXeHMs 63 PeryIsITOPOB pacxo/a Ha
A0OHEHTCKUX BBOJAX NPH BKIIOYCHUHU U OTKIIOUCHUN
OTJeNbHBIX aDOHEHTOB, a TAKXKe MPHU U3MEHEHUH Haropa Ha
CTaHIIMH..

8. l'mmpaBnuyeckast yCTOWYUBOCTH U CLIOCOOKI e
TOBBINICHHS.

9. Hampaenenue noteps Hanopa (JIaBJIeHUs ) Ha y4acTKe
ruapaBiIndeckoi nenu. 3akonsl Kupxroda.

10. lN'umpaBnuYecKuii pesKuM KOJBIIEBOU CETH C
peryisTopaMu pacxojia Ha a0OHEHTCKUX BBOJIAX.
AHamMTUYECKUN METOJI pacuera.

11. l'ampaBIUYECKH PEKUM TETIIIOBBIX CETeH ¢
HECKOJIbKMMH UCTOYHHMKaMHU. Pacuer
MOTOKOPACIIPEIEIIEHNUS IPH HATMYUH PETYIATOPOB pacxo/ia
Ha a0OHEHTCKUX BBOJAX.

12. TlpumMeHeHe HACOCHBIX B APOCCENUPYIOIIUX
MOJICTAHIMNA. AJITOPUTM pacyeTa FHIPaBInIeCcKOro
peKuMa ¢ HACOCHBIMH TTOJICTAHIMSIMU.

13. I'mapaBinveckue XapaKTEePUCTUKN PETyITUPYIOLINX
opranoB. ®opMyIIbl IS UX pacyeTa.

14. TunpaBnuyeckuii ynap B TEIUIOBBIX ceTsx. O0mas
XapakTepHCTHKa sBJIeHHUs, BbIBOJ popmynst H.E.
KykoBckoro.

15. CrtocoOBI 3aIMTHI OT THAPABINIECKOTO yaapa.

16. KoHCTpYKTHBHBIE CIIOCOOBI H3MEHEHHUS XapPaKTEPUCTHK
HacocoB. [IpuMeHeHne HacOCOB € YaCTOTHBIM
AJIEKTPOTIPUBOJIOM.

IK-1.2 Brimonnsier pa3paboTKy
TEeXHUYECKUX perieHuit
JNIEMEHTOB M Y3JI0B CHCTEM U
BBINIOJIHSACT ~ TIOJIHBIA  TIepeYeHb
paboT 1O pa3paboTKe MpPOEeKTa
BHYTPEHHUX HH)XEHEPHBIX CUCTEM

IlepeyeHb KOHTPOJIBHBIX NPAKTHYECKUX 3a{aHUI
JJISl IOATOTOBKH K IK3aMeHy
1. IlociienoBaTenbHOE U MapaLIENbHOE COEAUHEHHE
Y4aCTKOB THJPAaBIMYECKON Lienu. PacyeT cymMMapHOro
COIPOTHBIICHUS CETH.
2.PacueT ruipaBIHyYECKOro PesKUMa 3aKPBITBIX CUCTEM
TEIUIOCHA0XKEHHUS C PEryIsaTopaMy pacxosia Ha




a0OHEHTCKUX BBOJIAX.

3. lM'uapaBIuYecKuii peKUM 3aKPBITBIX CUCTEM
TerocHab)eHus: 6e3 PeryiIaTopoB pacxonia Ha
a0OHEHTCKUX BBOJAX. 1-bIil BAPUAHT aNTrOpUTMa pacyera.
4. I'uapaBIMIeCcKU PEKUM 3aKPBITHIX CHCTEM
TerutocHaOXeHus 6e3 PeryJIsITOPOB pacxoa Ha
a0OHEHTCKUX BBOJAX. 2-0i BApUAHT aNTOpUTMa pacyiera.

3ananne K KOHTPOJILHOI padoTe Ne 1

Paccuutats ruppaBIuuecKuil pesxxuM (HalTH BCe pacxXoIsl,
BCE TIOTEPH HATIOPOB U TIOCTPOUTH ITbE30METPUIECKIIH
rpaduK) 3aKpHITOM TEIIOBOH CETH IS CIIeIYIOIINX
CITy4aeB:
1. Bce aOOHEHTHI BKIIFOYEHBHI;
2. i-Tblii a0OHEHT OTKIIIOYEH;
3. conpoTuBicHHE i-TOro a0OHEHTa YMEHbIIHI0Ch Ha 30%.
Pexxum 1 cuntaTh 6a30BBIM, OI[CHUTH, KAK H3MEHHUIIKCH
pacxobl a0OHEHTOB B ciaydasx 2 U 3 (HalTH OTHOIICHUS
pacxoioB B ciay4asx 2 U 3 K pacxojaMm B 0a30BOM PEKHUME).
[Tpu mocTpoeHUN MbE30METPUIECKUX TPaPUKOB CUUTATD,
YTO HATOp B 0OPaTHOM KOJUIEKTOPE NCTOYHHUKA
TeruIocHaOXeHMs paBeH 5 M, a . [TMHBI MarucTpambHBIX
Y4aCTKOB CUUTATH MPONOPIHUOHAIBHBIMU UX
compoTtuBieH0. COMPOTHBIIEHUS MATUCTPATBHBIX
Y9aCTKOB 1 a0OHEHTOB B3SITh M3 WHANBHIyaJIbHOTO 33/1aHUS
No 1.

3agaHue K KOHTPOJBLHOM padoTe Ne 2

PaccunraTh ruapaBIMvecKuid pexuM KoJiblieBo# cetu ¢ PP
Ha aboHeHTCKUX BBOJax. CxeMa ceTH, KakK B JIEKIHAX.
CompoTHUBIIEHHS MaTUCTPAIILHBIX YYaCTKOB B3STh U3
3ananus Ne 1. Pacxompl BoJpl y a0OHEHTOB IO BapHaHTaM
3aganus No2.

3anaHne K KOHTPOJILHOI padoTte Ne3

PazpaboraTh ruApOIMHAMUYECKUH PEXUM pabOThI
TYIHUKOBOM TEMJIOBOM CETH AJIsl YCIOBUN COTJIACHO
WHIUBUIYJBHOTO 3a/IJaHUs, BbIIaBAEMOTO
mperoaaBareneM. Pe3ynbraTsl IpeacTaBuTh TpaduaecKH,
MOCTPOCHUEM ITbE30METPUUECKOr0 rpaduka.

0) Ilopsanoxk mnpoBegeHMs TNPOMEKYTOYHOM AaTTeCTAllMHM, IOKa3aTeJld M KpPHUTEPHH
OLlCHHBAHUA:
[IpomeskyTouHast aTTecTanus 110 JUCUUIUINHE «[ UIpaBIMUecKue pexXUMbl TPYOOIIPOBOIHBIX CUCTEM)

BKJIFOYAET TEOPETHUECKHE BOIIPOCHI, ITO3BOJISIONINE OIIEHUTh YPOBEHb YCBOEHUS 00YJarOIINMUCS 3HAHUM,
Y MIPAKTUYECKUE 3aJaHNs, BEIIBIISIOLINE CTENICHb C(POPMUPOBAHHOCTH YMEHHH U BilaJICHUH, TPOBOJUTCS B
(dopme dKk3aMeHa U B (hopMe BBITTOITHEHHUS M 3alIUTHI KOHTPOJIBHBIX paboT. DK3aMEeH TI0 JJaHHOU
JUCLUIUIMHE IPOBOJUTCS B YCTHOW ()OpME MO K3aMEHAIIMOHHBIM OHMJIETaM, Ka)IbIii U3 KOTOPBIX
BKJIIOYAET 2 TEOPETUUECKUX BOMPOCA U OJJHO MPAKTHYECKOE 3aJaHHe.

Ioxka3arenu u KPUTECPUHU OICHUBAHUS JK3aMeEHa:



— Ha OICHKY «OTJIMYHO» (5 6aIITIOB) — 00yYaIOIMIUNCS JEMOHCTPUPYET BEICOKUH YPOBEHB
c(OpMHUPOBAHHOCTH KOMITETCHITUI, BCECTOPOHHEE, CHCTEMAaTHYECKOE U TTyOOKOe 3HAHUE YIeOHOTO
MaTepuana, CBO0OIHO BBITIOIHSICT MPAKTHUSCKUE 3a/IaHuUs1, CBOOOTHO ONIEPUPYET 3HAHUSAMU, YMCHHUSIMH,
MPUMEHSIET X B CUTYAIIUSAX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OICHKY «X0pomIo» (4 0aya) — 00y4aroIuiCs TEMOHCTPUPYET CPESIHUI YPOBCHb
c(OpMHUPOBAHHOCTH KOMITCTCHITUI: OCHOBHBIC 3HAHUSI, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYHMTEIIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHCHUS TPY aHATUTHYSCKUX ONEpPaIUiIX, IEPEHOCe 3HAHUI
W YMCHUH Ha HOBbIC, HECTAHAPTHBIC CUTYAIlH.

— Ha OLICHKY «YI0BJIETBOPUTEIbHO» (3 Oasna) — 00ydaromuics JeMOHCTPUPYET MOPOTOBbIN YPOBEHb
c(hOpMHUPOBAaHHOCTH KOMIIETCHIIUH: B X0/1€ KOHTPOJIbHBIX MEPONIPUATHI JOMYCKAIOTCS OIUOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI, HABBIKOB, 00YYarOIIUICS NCTIBITHIBACT
3HAYUTEbHBIC 3aTPYAHEHUS IPU ONIEPUPOBAHUN 3HAHUSAMHU U YMEHUSAMU IPU UX MIEPEHOCE Ha HOBHIE
CUTYyaLluH.

— Ha OLICHKY «HeY/10BJIeTBOPUTEJILHO» (2 6asa) — 00ydJaromuiics: JeMOHCTpUpyeT 3HaHus He Oomee 20%
TEOPETHIECKOT0 MaTepHaa, JOMyCKaeT CYIIECTBEHHBIE OMINOKH, HE MOXKET IT0Ka3aTh HHTEIJICKTyalbHbIE
HaBBIKW PCIICHHUA IPOCTHIX 3a1a4Y.

— Ha OLICHKY «HeYI0BJIETBOPUTEIbHO» (1 6armr) — o0ydaromuiicss He MOXKET IT0Ka3aTh 3HAHUsI HA YPOBHE
BOCIIPOU3BE/ICHUS U OOBSICHEHUSI MHPOPMAINH, HE MOXKET MTOKa3aTh HHTEJUICKTyalbHbIC HABBIKH PELICHUS
MPOCTHIX 3a/ay.



