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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM oy Ha 3aceJaHuu Kadeapbl YIPaBICHUS HEJBIKUMOCTHIO U MHXCHEPHBIX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM ToJly Ha 3aceaHuu Kapeapbl Y TPaBICHHS HEBUKUMOCTHIO U MHXCHEPHBIX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii IO.A._MopeBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoenust aucuuminHbl «CrocoObl co3gaHus S(OPEKTUBHOW BEHTUISALNU
3IaHu» SIBIsIeTCS (POPMUPOBAHUE y CTYACHTOB 3HAHUK B OOJIACTH pacyeTa, MPOCKTHPOBAHUS,
HAJIAaJKU M OSKCIUTyaTalldd CUCTEM BEHTWISLIMUA B SKUJIBIX TPAXIAHCKUX W MPOMBIIIICHHBIX
3IaHUSIX.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucrunauaa Crioco6b! 3 (GEeKTUBHON BEHTWISAIUMU 3/IaHUKM BXOJHWT B YacTh y4eOHOTO
wiaHa  QopMHUPYeMyl0 y4YaCTHHKAaMU 00pa3oBaTeNbHBIX OTHOIIEHWH 00pa3oBaTeNbHOM
MIpOrpaMMBI.

JUis  u3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS AUCIUTLINH/ IPAKTHK:

Buibl sxcriepuMeHTaIbHBIX UCCIICIOBAHIN B 00JIACTU TEIIOCHAOKEHU S M BEHTHIISAIIAN

HopmatuBhas 0a3a npOEKTUpPOBAaHWS , MOHTa)Xa M  OKCIUTyaTalldd CHCTEM
TETUIOCHA0KEHUS ¥ BEH THJISLIIH

Teopus 1 mpakTHKa COBPEMEHHBIX CUCTEM OTOILIICHUS

DKOHOMHYECKAs OLIEHKA CUCTEM TEITIOCHA0KEHHSI U BEHTUJIS LT

DHEpro- v pecypco cOEpekeHne B CUCTEMaX TEIIOCHA0KEHUSI M BEHTHJISLINH

Opranu3zanys NpoeKTHO-U3bICKATEIbCKON 1eATEeTbHOCTH

[TopsoK MOATOTOBKH MPOEKTHOM JOKYMEHTAIIMH HA HHKEHEPHBIE CETH

CrienanbHbIe pa3aeibl MPUKIATHON TETNIOTEXHUKU U THAPOAIPOINHAMHUKH

VYyeOHasi - Hay4HO-HCCIe0BaTeIbCcKas paboTa

3nanus (YMEHHs, BIIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUH TAHHOM NUCIMILIMHBI OyIyT
HEOOXOUMBI 17151 U3YYCHUS] JUCIUILITUH/TPAKTHK:

[Ipou3BoicTBEHHAS - TEXHOJIOTHYECKAast IPAKTHKA

OcHosbl BIM-nipoextrupoBanus

[Tpon3BoACTBEHHAS - HAYYHO-UCCIIEIOBATEIbCKAs TPAKTHUKA

Teopus 1 npakTHKa CO3/1aHMS CUCTEM KIMMATU3aUH 3JaHUH

DHeproayuT cucTeM 00ecTieYeHrst MEKPOKIMMaTa 3JaHuN

ITonroToBka K nporeaype 3aliThl U 3alI1Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

[TpousBoicTBEHHAS - IPEATUTIIIOMHAS PAKTUKA

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrare ocBoenus qucHUIInHbl (Moayis) «CrnocoObl 3¢ (HEeKTUBHONW BEHTUIISINH
3/1aHU» 00 yUaroIUiCs JoJIKeH 001a1aTh CIeAYIOIMMU KOMITETEHIUSIMHU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

IIK-1 Cnocoben MNOATOTOBUTL IIPOCKTHYHO U pa6oqy}o AOKYMCHTAIIUIO 110 OTACIIbHBIM
9JICMCHTaAM n y3J1aM, BBITIOJIHATH IIPOCKThI CHCTEM OTOIIJICHHA, BCHTUIAIINH,
KOHAWIIMOHMWPOBAHMA BO31YX4A, HDOTHBOHLIMHOﬁ BCHTUJIALIUN

[K-1.1 BbInonHsgeT moAroTOBUTENBHBIN 3TAll MPOSKTUPOBAHMUS, BKIIOYAIOIINN cOOp
, TOJITOTOBKY M aHAJIU3 UCXOIHBIX JAHHBIX
[1K-1.2 Brimonnser pa3paboTKy TEXHUUYECKHX PEIIEHUH 2JIEMEHTOB U Y3JI0B CUCTEM

1 BBITOJIHSIET IOJIHBIN NIepedeHb paboT Mo pa3paboTKe NPOeKTa BHYTPEHHHUX
VMH)KEHEPHBIX CUCTEM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paborta — 57,2 akaj. 4acoB:
— ayIUTOpHAs — 52 aKaj. 4acoB;
— BHEAyIUTOpHAs — 5,2 akaJl. 4acoB;
— caMocTosTeNnbHas pabora — 51,1 akan. yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - 3a4eT, KypCOBOU MPOEKT, IK3aMEH

AynutopHast § =
o | xonraxTHAs pabora o 3 dopma TeKyIIEero
Paznen/ tema 3 (B axan. wacax) & E‘ Bz KOHIPOILA Kon
g & © | caMOCTOSATEBHOM | ycrieBaeMOCTH U
JHACUIHTLIAHBL 3 [~ . | xommerenun
@) Q & padoThI IIPOMEKYTOYHOM
na6. | npakr. | £ &
Tlex. : 1 28 aTTeCTalnu
3aH. 3aH. | U &
1. 1. OG6mas moCTaHOBKAa 3aJadu
0 BEHTHJISIIIOHHOM IIPOIIECCE.
11 Crpykrypa
TEXHOJIOTHYECKOH CXEMBI Mowucxk
BEHTHJISALINH ITOMEIICHUS .
— JIOTIOJTHUTEILHOM
) . UHPOPMAIUH 11O
TIpuHnmn JIEHCTBHS .
3aJJaHHOH TeMeE
BEHTUJIALIMHU. CxeMbl (pabora ¢
BO3yX000MeHa B 6H6HII)/IOI‘ adpmuce YcrTHblit onpoc.
IMOMEIICHUSIX. DIeMEHTBI 2 2 21U 3 KHS{ " IIpoBepka I1K-1.1,
TEXHOJIOTMYECKOM CXEMBI MATePHATAMI MIPAKTHYECKUX I1K-1.2
BEHTWIALMKM.  Bo3gymiHeiid P > 3aJaHuN
CIPaBOYHHUKAMH,
pexuM 31aHus. BHyTpennsis, KATAITOLAMI
BHEIIHSSI U KpaeBasi 3aqadd ’
CIIOBapsIMH,
BO3YIIHOTO pexuma
SHIUKJIONEIUIMH
3ganus. OOIas MmoCcTaHOBKa )
3a7a4d O BEHTUJISIUOHHOM
Tporecce.
HWroro no pazaeny 2 2/11 3
2. 2. OCHOBHBIC TPHUHIIMIIBI
BbIOOpa u B3aUMHOTO
PacTONOXKEHUS CHCTEM
BEHTHIALIMKM B  IOMECIICHHSIX
3JAHUS
ITowuck
2.1 OCHOBHBIE TNPHUHIIHUIIBI .
JIOTTOJTHUTEILHOM
BBIOOpa u B3aUMHOI'0
uH(popMaIH 110
PacCIIONOKESHHUS CHCTEM .
3aJJaHHOM TeMe
BEHTHIALIMK B ITOMEIICHHIX (paBora ¢
30aHUA. HopMmst 6H6HII)/I orpatuaec VYeTHbIl onpoc.
MIPOEKTUPOBAHUS 2 1 In 3 KI/III\)/[I/I IIpoBepka I1K-1.1,
BEHTHIIALIMN 371aHHUs. MATEDHATAMA MIPAKTHUECKUX I1K-1.2
CBeneHUsI O CTPOUTENBHBIX P i 3aIaHAI
CIpaBOYHHUKAMH,
HOpMax M IpaBuiIax, o0
KaTaJloraMu,
OTpacCIIeBBIX HOPMax, TOCTaxX CHOBADSIMH
U TEXHUYECKUX YCJIOBHUSX Ha PAMH,
SHIUKIIONE TUSIMH
MPOEKTUPOBAHNE )
Wroro no pazaeny 1 111 3




3. 3. HUccnenosanmne
a3POIMHAMUKH BEHTHJISLIMOHHBIX
MPOIIECCOB.

3.1 Hccnenosanue IMouck
A3pOJIMHAMUKH JIOIOJIHUTENBHOM
BEHTHJISIIIMOHHBIX uH(OpMaIH 110
IPOLIECCOB. Mertobl 3a7laHHOH TeMe
CILCHUS aboTa c .
p (p VYerHbIi ompoc.
JuddepeHInanbHbIX 6ubauorpaduyec
N IIposepka [K-1.1,
ypaBHEHHI a’pOAWHAMHUKHL.| 2 2/11 KHMH
MPaKTUYECKUX IK-1.2
Merto HalOXKEHHs IOTOKOB, MaTepuagamu, sananmii
METO]] UCTOYHUKOB (CTOKOB), CTPaBOYHHUKAMH,
METOJ BUXPEBOH u KaTaJIoraMH,
MArHATHOW  aQHAJOTHH, a CIIOBAPSIMH,
Talke  METOABl  pacyera SHIUKIIOTIE TUSMU
IUIOCKUX ITOTOKOB. )
Hroro no pazzpery 2/11
4, 4, TTonoGue
a’pOAMHAMHUUYECKUX  IIPOLIECCOB,
ABTOMOJICIIHOCTb.
4.1 OOrekaHue  3JaHHAS
BO3JIYIIHBIM IIOTOKOM.
Omnpenenenue BEJININHBI
JIaBJICHUS BeTpa Ha
OTpaKIaloIIne
KOHCTPYKIIHH,
adPOAMHAMUYIECKHUI
K03 GUIUEHT 3/1aHUS.
[Tonck
Tonobue .
JOTIOJTHUTENHHOM
a3pOANHAMHYECKUX
uH(popMaIMy 1o
MPOLIECCOB, N
3aaHHOH TeMe
ABTOMO/ICITEHOCTb.
(pabora c N
AbsponuHaMuueckas TpyoOa, VYcrHsIii onpoc.
o onbnmorpadmyec
THIPABIMYCCKHUIMA JIOTOK, TIpoBepka IK-1.1,
2 2/11 KUMHU
MOCTPOCHUE 3MIOP MPAKTHYECKUX MK-1.2
MaTepuanamu, .
A’POAMHAMHYECKUX 3agaHui
CIIPaBOYHHMKAMHU,
K03 GUIIUEHTOB.
KaTaJoraMH,
BHytpenHee — M30BITOUHOE
CJIOBapSMH,
JaBJICHUE. PacueTHoe
SHIUKIIOTIE TUSIMU
JIaBJIeHUE BBITSDKHBIX CHCTEM )
C rpaBUTAllUOHHBIM
MOOYKICHUEM. Dropet
JABICHUH B TOMEILEHUH MU
Ha MIOBEPXHOCTH
OrpaXkI€HUH. IIpuunnel
HEOpraHH30BaHHOTO
BO3yX000MeHa B
MIOMELICHHSX 3IaHus.
Hroro no pazneny 2/11

5. 5. JlaBnenume Bo3qyXa B
CHCTeMax BEHTHJISLIUH.




5.1 JlaBnenue BO3ayXa B

cucreMax BCHTUIIALUNA.
HOJ’IHOC, CTaTUYCCKOC u
JUHAMHUYCCKOC JTABJICHHUC.

Pacnipesienenre naBieHUs B
CHCTEMaX C MEXaHHYCCKHM
noOyXIeHHEeM u
€CTCCTBEHHBIM  JIBIKCHHEM
Bo3nyxa. JlaBieHune BO3ayxa

ITonck
JIOTIOJTHUTEILHOM
HHPOPMAITHH O
3aJIaHHOM TeMe

N (pabota c N
B TPOMHUKAX TPH JCICHUU U VYcrHbIi ompoc.
6ubnuorpaduyec
CIHMAHMM TOTOKAa. Teopus IIposepka IK-1.1,
2/11 5 KUMH
CMEIIBAHUS ITOTOKOB MPaKTUYECKUX IK-1.2
MaTepuanamu, .
npodeccopa I1.H. Kamenesa. 3aJlaHui
CNIPaBOYHHUKAMH,
AHanuTHyeckoe
KaTaJoramMu,
olpezeneHue
CIIOBApSIMH,
K03 (PUIIMEHTOB  MECTHOTO
N SHIUKIIOTIE TUSMU
CONPOTHUBIICHUSI TPOWHHKOB. )
Anamuz  QopM  TpoitHHKOB
npu CMEIICHUU u
pasneneHun MIOTOKOB,
HUMEIOIINX HaMMEHBIIINE
CONPOTHUBIICHUSL.
HWroro no pazneny 2/11 5
6. 6. BeHTUIAIMS COBPEMEHHBIX
MIPOM3BOJCTBEHHBIX 3/IAHUH.
Iounck
6.1 .AHamu3  CXEMHbIX JIOTIOJTHUTEIbHON
pemCoBpeMeHHbIe uH(OopMaIH 110
MPOU3BOJCTBEHHBIE 3/1aHUSI. 3a7aHHON Teme
VYmupapneHnne mnepeTeKaHneM (pabota c .
BO3JyXa MEXKIY CMEXHBIMHU oubnnorpaguuec YeraRIi onpoc.
Y Y P IIposepka IK-1.1,
[MOMEILECHUIMU 3aHUs 2 6 KUMHA
N TIPAKTUYECKUX IK-1.2
(akTUBHBIH TLTI03, MaTepHuajIaMu, -
BO3IYIIHBII nucbanaHe, CNPaBOYHHUKAMH,
BO3/YILIHBIC 3aBECHI). KaTaJloTaMH,
Opranuzanus CIIOBapSIMH,
BO3/1yXx03a00pa 1 BeIOpoca SHIMKJIONEIUSMU
HWroro no pazneny 2 6
7. 7. Cucrembl acnupauyuu H
ITHEBMOTPAHCIIOPTa
7.1 Ananus CXEMHBIX
pELIEHUI CUCTEM aclUpaLUU Iouck VYerHslii onpoc.
u MTHEBMOTPAHCTIOPTA. 5 715 JTOTIOTHUTETHHON IIpoBepka IK-1.1,
CkopocTb ' uH(popMaIy 10 MPaKTUYECKUX IK-1.2
TPaHCIIOPTUPOBAHHSI. 3aaHHOI TeMe 3agaHui
OcobOeHHOCTH pacuerTa.
Hroro no pazneny 2 7,15
8. 8. Benrumaums UEX0B CO
3HAYUTCIbHBIMHA BBIACJICHUAMU
ra3000pa3HbIX BPETHBIX BEIIECTB.
[Monck
8.1 BeHTWIALUS LEXOB CO JOTOJTHUTENHHOM
3HAYUTEIILHBIMH uH(opMaIH 110
BBIICTICHUSIMU 3aJaHHOU TeMe
ra3000pa3HbIX BpPEIHBIX aborta c o
p pea (p VYerHbrit ompoc.
BEIIECTB. CriocoOsI oubnmorpaguuec
CO3JaHUs 3¢ deKTHBHOM 2/11 5 KAMH Iposepia [IK-1.1,
MPaKTUYECKUX MK-1.2
BCHTHWJISILUU B MaTepuajlaMu, .
3agaHui
rajJbBaHHYECKUX u CTPaBOYHHUKAMH,
TpaBUJIBHBIX nexax. KaTaJioraMi,
OcHOBHBIE OanaHCOBBIC CIIOBapsIMH,
YpaBHCHU OHIMKIIOIIC AUSIMH

)




Uroro no pazaeny 2 2/11 5
Uroro 3a cemectp 15 15/611 41,15 3auéT
9. 9. OcHOBHBIC TIPHHIHIIBI
pelieHrs BEHTWIIUH LEXOB CO
3HAYUTENbHBIMU
TEIJIOBBLICICHUSMHI
[Tounck
9.1 OcCHOBHBIC MPUHIIMIIBI JIOTIOJTHUTENLHOM
CIICHUS] BEHTUIISIIMU [IEXOB nHOpMAIIH TT0 N
p LA I bop H VYerHbIi ompoc.
co 3HAYUTENbHBIMU 3aaHHOH TeMe
IIposepka IK-1.1,
TEIUIOBBIICIICHUSIMU Ha| 3 1 2 3 (pabota c
MPaKTUYECKUX IK-1.2
npumepe KY3HECUHBIX, oubnmorpaguuec sananmii
TEPMUYECCKUX W JIUTCHHBIX KAMH
IIEXOB. MaTepuagamu,
CIPaBOYHHUKAMH).
HUroro no pazaeny 1 2 3
10. 10. ABapuiiHas u
MPOTUBOIBIMHAST BEHTHIISIIINSL.
10.1 ABapuiiHas u
MPOTUBOABIMHAS IMouck
BeHTWIANMA.  OpraHu3anus JOTIOJTHUTENBHOM
aBapUUHON BEHTWIAMU B uH(QOpMAIHH TT0
MPOU3BOJICTBEHHBIX 3aaHHOH TeMe
nomenieHuax. OnpenencHue abora ¢ .
5 PCICIICHHE (p VYerHbIi ompoc.
napamMeTpoB aBapuitHOM oubnnorpaguuec
IIposepka MK-1.1,
BEHTWISILIMKM HAa  OCHOBe| 3 2 3/11 2 KUMHU
. TIPAKTUYECKUX IK-1.2
3aKOHOMeEpHOCTEH MaTepuanamu, -
HECTAI[MOHAPHOTO  pPEeXUMa CMPaBOYHHUKAMH,
BEHTHIIPYEMOTO KaTaJloTaMH,
MoMenieHus. BbITsOKHAs U CIIOBApSIMH,
NPUTOYHAS TPTHBOJBIMHAS SHIUKIIONIE TUSIMU
BEHTHJISIINS. OCHOBBI )
MPOEKTHPOBAHU
HWroro no pazaeny 2 3/11 2
11. 11. CoBpemMeHHBIE CHCTEMBI
BEHTHUIIAIINN JKHITBIX "
00IIEeCTBEHHBIX 3TaHUI
11.1 CoBpeMeHHbIE CHCTEMBI
BEHTWISIMN JKWIBIX 3IaHUH
o [Tonck
MOBBIIIEHHOM .
JIOTIOJTHUTEJILHOU
KOM(pOPTHOCTH Ananus
HHPOPMAITHH 10
croco0oB CO3JaHUs o
. 3aJJaHHOH TeMe
3((GEKTUBHON  BEHTHIISALIUK (paora ¢
TUIOBBIX KUJIBIX 3JaHUH P VYerHbIl onpoc.
N oubnnorpaguuec
HeopranmnzoBannsrit IIpoBepka IK-1.1,
3 6 2/11 2 KUMH
BO3TyXO00OMEH B TIPaKTUIECKAX IK-1.2
MaTepHajIaMHu, .
MHOTO3TaXHBIX 3MAHUSX. 3aJaHui
CNIPaBOYHHUKAMH,
CXxeMbl ABIKEHHS BO3/IyXa B
KaTaJloTaMH,
3MaHUM. AHamu3  paboThHI
. CIIOBapSIMH,
CHCTEM €CTECTBEHHON
SHIUKIIOTIE TUSIMU
BeHTHIsAIMA. COBpEMEHHBIC )
CHCTEMBI BEHTHJISIIIAN
OOIIECTBEHHBIX 3/1aHUM
Wroro no pazneny 6 2/11 2

12. 12. [Tyt 5KOHOMHH TEILIOTHI
M 3JIEKTPOIHEPTHH CHCTEMaMHU
BEHTHIISLINU




121 Ilytu  SKOHOMHH
TEIJIOTBl U AJICKTPOIHEPTHU
CHCTeMaMHt BEHTWISLIHN.
WHHOBannonHoe
obopynoBaHue
BO31yX000pabaThIBatOIINX

ITonck
JIOTIOJTHUTEILHOM

VYeTHBI onpoc.

arperaTos: YaCTOTHBIN
P HHPOPMAIHH 0 IIposepka IK-1.1,
npeoOpaszoBarens oboporoB| 3 1 2/11 2 .
3a/laHHOM TEME, MIPAKTHYECKUX IK-1.2
JIBUTATEIIS BEHTUIIAITOPA, .
pabora ¢ 3aJaHui
TUPUCTOPHOE  yIIpaBJICHHE
KaTaJoraMu
BEHTUJISITOPaMH,
obopynoBaHue c
EC-paBurarensmu. 00630p
PBIHKA TPUTOYHO-BBITSDKHBIX
YCTaHOBO
Hroro no pazgeny 1 2/11 2
13. 13.Ananu3 KOMIUIEKCa
MPOTPaMMHOTO obecrieyeHust
«IToTok» JUISt pa3paboTku
MPOEKTOB o BEHTHIIAIINN
3JaHUH.
13.1 Amnanm3 KOMIUIEKCa .
[Tonck VYeTHBIl onpoc.
MPOrPaMMHOT0 00eCTICUCHUSI N
JOTIOJTHUTENIbHOU IIposepka MK-1.1,
«ITotox» mns  paspabotku| 3 1 2/1,41 | 0,95
HHPOPMAITHH 1O TIPAKTUYECKUAX IK-1.2
MPOEKTOB MO BEHTHIISIUH . .
. 3a7aHHON Teme 3aaHui
3aHHH.
HWroro no pazaeny 1 2/1,41 | 0,95
Hroro 3a cemectp 11 11/4,411( 9,95 JK3aMEH,KII
26/10,4 3a4eT, KypcoBOi
Hroro no aucnumnnuze 26 51,1 P
u MPOEKT, IK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

O6pazoBaTenbHbIC U HHPOPMAITMOHHBIE TEXHOJIOTUH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX  BHJOB  y4eOHOM paboOTBl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOIMH B IIPENojaBaHUM JAUCHUIUIMHBL  «CHOcOOBl  CO3/1aHus
3P PEeKTUBHOMN BEHTUJISILIMU 3/1aHUI» HCIOJIb3YIOTCS TpaJvLIMOHHAS u
MOJyJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTHH.

1. dns popMupOBaHUS HOBBIX TEOPETHUECKUX M (PAKTHUECKUX 3HAHUN HUCHOJIB3YIOTCS
JEKIHH:

[] o030pHBIE — ISl pacCCMOTPEHHs OOIIMX BOMPOCOB M TOHATUH Kypca «CrocoOs
co3zianus 3(pPEeKTUBHON BEHTWIIALUU 3[aHUN», KOTOpbIe HEOOXOIUMBI AJIS CHCTEMaTU3aluu U
3aKpEIUICHUS 3HAHUI;

[l M”HpOPMALIMOHHBIE — AJIs1 03HAKOMJICHHSI ¢ OCHOBHBIMU IPUHIMIIAMH ITPOEKTUPOBAHMS
U PACUYETOB BEHTUJISLMOHHBIX CHUCTEM, a TAKXKE€ JJI1 M3Y4YEHHs IPOLIECCOB, MPOUCXOASIIUX B
3JIEMEHTAX CUCTEM;

[l mpobnemMHbIe - A pa3BUTHUSI MCCIENIOBATEIBCKIX HABBIKOB M M3YYEHHsI CIOCOOOB
peleHus 3a/1a4.

2. Jns upuoOpereHUs HOBBIX (DaKTHYECKUX 3HAHMW W TPAKTUYECKUX yMEHHM
UCIIOJIb3YIOTCS IPAKTUYECKHE 3aHATHS:

[] mpakTU4YecKoe 3aHsATHE B (opMe NpaKTUKymMa — OpraHu3auus y4eOHOW paboThl,
HalpaBJIeHHAas Ha pelleHne KOMIUIEKCHOM yueOHO-TI03HaBaTeIbHOM 3a1auH;

[] pa3bop pe3ylbTaTOB TEMAaTHYECKHX KOHTPOJBHBIX pPabOT, aHamM3 OIIHOOK,
COBMECTHBIH [TOUCK BApPUAHTOB PallMOHAIILHOIO peleH s y4eOHOH MpoOIeMBl.

3. J1ast mproOpeTeHnss HOBBIX TEOPETHYECKUX M (PAKTHUYECKUX 3HAHWMA, KOTHUTUBHBIX H
HNPAaKTUYECKUX YMEHUI UCTIONIb3YyeTCs CaMOCTOsTeNIbHAs paboTa:

(] caMOCTOSITENIbHOE U3yUYeHUE YUeOHOM TUTEepaTypbl, KOHCIIEKTOB JIEKLIU;

(] MOATrOTOBKA K ayAUTOPHBIM KOHTPOJIBHBIM padoTam;

(] BBITOJIHEHNE KyPCOBOW pabOTHI.

4. JIns mpoBeieHusI 3aHATHI B UHTEPaKTUBHOH (opme:

[ opueHTalMsl CTYZIEHTOB Ha 00pa30BaTelIbHble HHTEPHET-PECYPCHI.

[l paboTa B KOMaH/I€;

[ ceMuHap-IUCKyCCHUsI — KOJJIEKTUBHOE OOCYX/IEHHE KaKoro-aIubo CIOpPHOro BOIpoca,
npo0JeMbl, BbISIBICHUE MHEHUH B IrpyTIIe.

WHTepakTUBHBIE TEXHOJOTMM — OpraHu3alus oO0pa3oBaTENbHOIO Ipoliecca, KOTopas
IpeIoiaracT akTUBHOE U HEJTMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TOCTH)KEHHE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOro JJIsi HHUX oOpa3oBaresbHOro pesynbraTa. Hapsny co
CHEIUAIIM3UPOBAHHBIMU ~ TEXHOJOTHSIMHU  TaKOro  poja  MNPUHIUN  HUHTEPAKTUBHOCTH
IPOCIIEKUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOIOTHA.

B xome mpoBeneHuss 3aHATUNH IpelyCMAaTPUBAETCS  UCIOJIB30BAaHUE  CPEICTB
BBIYUCIIUTENIbHOW TEXHUKH MPU BBIOJHEHUH UHIUBUAYAIbHBIX 33JaHUN, KOHTPOJIBHBIX paloT,
KypcoBOil pabOTBHI.

2.YyebHo-MeToanuecKoe obecreyeHrne caMoCTOsTeNIbHON paboThl CTY/IEHTOB

AynuTopHas caMOCTOsITeNIbHass paboTa CTYAEHTOB Ha TNPAKTUUYECKUX 3aHATHUAX
OCYIIIECTBIISIETCSl TOJ KOHTPOJIEM IMIpernojaBaTesis B BHJE pPELIEHUS 3aJad U BbIOJHEHUS
YIPaXHEHWH, KOTOPBIE ONIPEENSIET MPEN01aBaTeNb Il CTYACHTA.

BueaynutopHas camoctosiTenbHast paboTa CTY/I€HTOB OCYILIECTBIISIETCS B BUAE U3YUCHHUS
JUTEPATyphl 1O COOTBETCTBYIOIIEMY pas3feny C MNpopabOTKOW Marepuana M BBIIOJIHEHUS



6 YueOHO-MeTOuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI patoThI 00y4Yalommxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCITUIITIMHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. Kamenes I1.H., Bentwisus : Yueonoe nocooue / Kamenes I1.H., Teptuunuk E.U. -
Wzn. 2-e, ucnpaBn. u jgomondH. - M. @ MsmarensctBo ACB, 2011. - 281 c. - ISBN
978-5-93093-436-3 - Tekcr : anekrpounsiii // DBC "KoncynbranT crymenta” | [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930934363.html (nara oopamenus: 30.09.2020). -
Pexum noctyna : 1o noarnucke.

2. Tepruunuk E.W., Beatunsanus: Yue6nuk. - M.: U3a-sBo ACB, 2015. - 608 c. - ISBN
978-5-4323-0065-2 - Tekcrt : anekrponnbiit // DBC "Koncysprant cryaenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785432300652v1.html (mata oOparieHus:
29.09.2020). - PesxuM 0CTYMIA : 110 TOIHUCKE.

3. Tpybuupma, I'.H. Benrtwnsmus: yuebnoe mocobme/ [I'.H. TpyOunpiHa;
Maruuroropckuii roc. rexuuueckui yH-T um. I'.M. HocoBa. — Marnuroropck: MI'TY um. I'.H.
Hocoga, 2013. — 138 c.:u1.: - Tekct: HemocpeACTBEHHBIH

4. Tpy6unpsina, I'. H. MecTHbIe TPUTOYHO-BBITSDKHBIE CHCTEMbI BEHTHIIALUU | Y4eOHOE
nocobue / I'. H. Tpyoursiaa ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 351eKTpOH. OIT. AUCK
(CD-ROM). - 3arir. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2509.pdf&show=dcatalogues/1/1130
291/2509.pdf&view=true (mara oOpamenus: 11.09.2020). - Makpoobbekr. - Tekcr

AmexkTnodaRI - Crenenus moctviakl Taksxke va CN-ROM.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. IIporaceBuuy, A. M. DHeprocOepexkeHHEe B CHCTEMax TEIUIOTa30CHAOKEHUS,
BEHTWJISALIUK U KOHIUIIMOHUPOBAHUS BO3ayXa : yueOHoe mocodue / A. M. [IporaceBnd. — MuHCK
: HoBoe 3nanme ; MockBa : UH®OPA-M, 2019. — 286 c. : un. — (Bricmiee oOGpa3oBanue:
bakanmaBpuar). - ISBN 978-5-16-005515-2. - Tekcr : onekrponHsrd. - URL:
https://znanium.com/catalog/product/1013521 (nara oopamienus: 11.09.2020). — Pexxum nocryma:
TI0 TIO/IITUCKE.

2. HoBocenosa, 10. H. TemnocHabxenne u BeHTWIAUS | ydeOHOoe mocobue / HO. H.
Hogsocenosa, I'. H. Tpyournuna ; MI'TY. - Marautoropck : MI'TVY, 2016. - 130 c. : un., Tadm.,
CXEMBI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3129.pdf&show=dcatalogues/1/1136
109/3129.pdf&view=true (mara oOpamenus: 11.09.2020). - Makpoobobekr. - Tekct
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

3. lItokman, E. A. TemnorazocHaOxxeHre W BEHTHISIMs | yueOHOe mocooue / E. A.
[roxman, FO. H. Kaparogua . - MockBa : ACB, 2011. - 171 c. : wr, Tabn. - Tekcr :
HEIOCPEICTBEHHBIN.

4. Teptuunuk, E. U. PacueTsl BeHTUIIAIMOHHBIX CUCTeM: Y4eOHoe mocodue / TepTuaHuk
E.N., - 2-e u3n., (31.) - MockBa :MUCHU-MI'CY, 2017. - 86 c.: ISBN 978-5-7264-1595-6. - Tekct

sanexktponnbii. - URL: https://znanium.com/catalog/product/968887 (mara oOpareHus:
29.09.2020). — Pexxum goctyma: 1o moAIucKe.

B) MeTtoauyeckue yka3aHnus:
1. Tpybumpina, I'.H. Bentmismuss o0OIMIECTBEHHBIX 3JaHHWN: METOJ. YyKa3aHHs K
BBINOJIHEHHIO KypcoBoro npoekrta/ I.H. Tpyouusina, JI.1.KopoTkoBa; Marauroropckuii roc.



texHnyeckud yH-T uM. .M. HocoBa. — Maruutoropck: MI'TY um. I''11. Hocoa, 2008. — 33
C.:WJ.: - TeKCT: HEMOCPEACTBEHHBIN

2. TlpombinenHas BeHTWIsiMs © ydeOHoe mocobue / JI. H. BemoGopomoma, JI. B.
I'puanesckas, JI. I'. CrapkoBa u ap. ; Marautoropckuii roc. rexundaeckuii yu-T uMm. I'.J11. Hocoga.
—Marnutoropck: MI'TY um. I'.11. Hocosa, 2010. — 77 c.:ux.: - TekcT: HenocpeacTBeHHBIN

r) [IporpammHoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnneuenmne

HaumenoBanue .
0o Ne norosopa Cpok IeiCTBHS JTUIICH3UH

MS Windows 7
Professional(ms [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s [-757-17 o1 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |y, 135 41 17.09.2007 Gecepouo
Professional
7Zip CBOOOIHO pacIpoCTpaHIeMOe OecCpoYHO
FAR Manager CBOOOIHO PaCIpPOCTPAHIEMOE OeCCpPOUHO
Bbpaysep Mozilla [cBoGoaHO pacmpocrpansiemoe
Fﬁ’e¥oxp 10 pactpoctp OeccpovHO
Bpaysep Yandex [cBoGoaHO pacmnpocTpadsemMoe OeCcCpOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HH)

OpPMAaIMOHHBIC CIIPABOYHBIC CUCTEMBbI

Hassanue xypca

CchUIka

HamnmonansHas
MH(OPMalIMOHHO-aHAIUTUYECKasT ~ CHUCTeMa
Poccuiickuii  MHJIEKC HAyYHOT'O IIMTHPOBAHUS

URL.: https://elibrary.ru/project_risc.asp

IMTouckoBas cucrema Akaaemust Google (Google
Scholar)

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

Nudpopmanmonnast cucrema - EnuHoe OKHO
JIOCTYTa K MHPOPMALIMOHHBIM pecypcaM

URL.: http://window.edu.ru/

Poccuiickas  T'ocynapctBeHHass — OuOIHOTEKa.
Karasorn

https://www.rsl.ru/ru/4readers/catalogues/

OnexkTpoHHbIe pecypchl oubnuoreku MI'TY um.
I".1. Hocosa

http://magtu.ru:8085/marcweb?2/Default.asp

MeskayHapoaHas HayKOMETpUYECKast
pedepaTiBHAsS M TOJHOTEKCTOBas 0a3a JaHHBIX
HayaHbeIx n3aannii «Web of sciencey

http://webofscience.com

MexnyHapoaHas edhepaTuBHaAS "u

ALYHApOZL pedep http://scopus.com
MOJHOTEKCTOBAs  CIpaBOYHAas 0a3a JaHHBIX
Mexaynapoanas Oasa MOJIHOTEKCTOBBIX

ypHamos Springer Journals

http://link.springer.com/

MexnynaponHas 0a3a HayyHBIX MaTepHUajoB B
o0nacTi _(U3MYECKHX HAayK W HMHXHUHUPHUHIA

http://materials.springer.com/

MexyHnaponHas 6a3a CpaBOYHbBIX WU3/IaHUM 1O

http://www.springer.com/references

BCEM OTpacysiM 3HaHMi SpringerReference

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TeXHI/IquKOC obecrnieucHUe JUCHHUIIIIMHBI BKJIIFOUYACT:



JlexuvoHHBIE ayauTOopuu: MynbpTUMEIUNHBIE CpPEACTBA XPAHEHHUs, Iepeladyd W
npejacTaBieHuss HHQOpManMM (MHTEpPAaKTHBHAas JOCKa B KOMIUIEKTE C MPOEKTOPOM U
KOMITBIOTEPOM). J[eMOHCTpaliMOHHBIE CTEH IbI, IJIAKAThI, HATJISATHBIE TOCOOUSI.

[Tomemienust ans camocTosiTenbHOM paboThl: [lepcoHanbHble KOMIBIOTEPHI C MAKETOM
MS  Office, Beixomom B  HWHTepHeT ¥ ¢ JOCTYIOM B  DJIEKTPOHHYIO
nH(}OpPMallMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

Aymutopun 1 TPAKTHYECKUX 3aHSITHMA, TPYNIIOBBIX WHAUBHUYaTbHBIX KOHCYJIBTAIIUN,
TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOU arrecTanuu: J[eMOHCTpAlMOHHbBIE CTEH[bI, IJIAKAThI,
HarJIsIIHbIEC TOCOOUS

[lomemenuss s XpaHeHHs M NPOPUIAKTUYECKOrOo OOCTYXUBaHUS Y4eOHOTO
obopynoBanus: Illkadel n cremtaxu i XpaHEHUS Y4eOHO-METOAWYECKON JTOKYMEHTAIUH,
y4eOHOTro 00OpYJ0BaHUS M y4eOHO-HATJISAHBIX IMOCOOHI; HHCTPYMEHTHI M 000pYyI0BaHUE IS
00cIy)KMUBaHUs



Y4yeOHO-MeTOANYECKOE 0O0ecTeYeHHe CAMOCTOATEILHOH padoThI CTY/ICHTOB

AyauTopHasa camocTonaTenbHas paboTa CTYAEHTOB Ha NPaKTUYECKMX 3aHATUAX  OCYLLLECTBAAETCA
noj KOHTPO/IEM NpenoaaBaTens B BUAe pelleHns 3aJa4 U BbINONHEHUA YNPaXKHEHWIA, KOTopble
onpeaenset npenogasaTtenb ANA CTyAeHTa.

BueaynutopHass camocTosTeNbHAsh pabdoTa CTYIEHTOB OCYIIECTBISETCS B BHUJC
U3YYEHHUs JIUTEpaTypbl 10 COOTBETCTBYIOIIEMY pasleny ¢ NpopabOTKOM MaTepuana U
BBITNIOJIHEHUS] KypCOBOM paOOThI C KOHCYJIbTALUsIMU IIpETofaBaTess
[IpumepHasi CTPYKTYpa M cojlep:kaHue pa3jea:

No aucumnanHe «Crmocoobl co3aganus 3PPeKTHBHON BEHTWISALMHU 3IAHUID) NpelycMOTpeHa
ayauMTopHan M BHeayaAUTopHaa camocTosaTesibHasa paboTa obydatolmxcs.

AyauTopHasa camocToAaTeibHaA paboTa CTyAeHTOB Npeanosiaraet pelieHne NpakTUYecknx 3aaay Ha
MPaKTUYECKUX 3aHATUAX.

MpuMmepHble TeMbI MPAKTUYECKUX 3aHATUN.
ANP Nel. M3yyeHune cxem BO3ayx00OMeHa NOMELLEHUI Pa3/IMYHOIO Ha3HaYeHun
AP N22. /InHelHbI CTOK 4AMHOM 12M pasmelLeH Haj, NI0CKOCTbIO Ha OTMETKe 2o=0,5m,

y=x=0. O6bem yaanaemoro Bo3ayxa — 16 m3/c. PaccumTaTb M NOCTPOUTHL 3aBUCUMOCTb MPOEKLUK
CKOPOCTM Ha OCb X Ha Pa3/INYHbIX PACCTOAHUAX OT JIMHENHOTO CTOKA.

ANP Ne3. «PaccumTtaTb CKOPOCTb Ha OCK X, PacnoI0XKEHHOW B LeHTPe NPSAMOYro/ibHOrO OTBEpPCTHUA,
pasmepamm 2ax28 B 6€CKOHEYHOM CTEHe, TpemMa cnocobamu:

1) cormacHO 3aKOHOMEPHOCTSIM TOYEYHOTO CTOKA;

2) mo aHanuTHyeckomy pemienuto M. A. Illenenesa;

3) MeTOJ0M CIIOKEHHUSI CKOPOCTHBIX MOJIEH HECKOJIBKHX TOYCUHBIX CTOKOB, Pa3MEIICHHBIX
B IUNIOCKOCTH BCACBIBAIOLIETO OTBEPCTHSI (METO/ CYNEPIIO3ULIUH).

ANP Ne4. AHanutnyeckoe onpeaeneHne KoadpPuLUMeHTOB MECTHOFO CONPOTUBEHNA TPONHMKOB.

AP Ne5. OnpeaennTb pacyeTHOe AaB/ieHME BbITAMXKHbIX CUCTEM C FPaBUTALLMOHHbBIM NOBYKAEHNEM.
MocTpounTb aNtopbl AaBAEHUN B MOMELLEHUN N HA MOBEPXHOCTM OTParKAEHUN.

AP N26,7. PacyeT ceTu BbITAXKHbIX BO34YX0OBOAOB C HAMMEHbLUMMU NOTEPAMM OaBNIEHUA

AP Ne8. CoBpemeHHble NPON3BOACTBEHHbIE 34aHMA. BbiIbop MecT pacnosoXKeHma Bo3ayxo3abopa u
BblbpoOcCa.

AP Ne9. OnpeaenvTtb NPON3BOANTENBHOCTb BbITAXKHON CUCTEMbI aBapUAHON  BEHTUAALMU, ECIU
o6bem nomeuteHmns cocrtasnaet 80m3, Co= 200 mr/m3(CO), C=20 mr/m3 (NAK ans CO), Mep = 7000 mr/uy,
BpemsaA nposBeTpuBaHua coctasnseTt 15 muH, Cnp = 0,5 mr\m3.

ANP N210. AHann3 CXeMHbIX peLleHnii cucTem acnmupaLmmn n NnHeBMoTpaHcnopTa. Pacuet cucrem
BEHTUAALMM COMIACHO BapMaHTOB 3a4aHuiA.

AP Nell. CocTtaBuTb OCHOBHble 6anaHCOBbIe YPaBHEHWUSA B ra/ibBaHUYECKUX U TPABUJ/IbHbIX Liexax
COrnacHO BapMaHTOB 3a4aHNN.



AMP Ne12. PaccunTaTtb BO34yX0BO4 PaBHOMEPHOM pa3Aaym C NOCTOAHHbIM CTaTUYECKUM AaB/IEHUEM
O/MHOM 3M M HayanbHbIM ceyeHnem AxB = 0,6x0,8m. KonmyecTBo NpuToYHOro Bosgyxa coctasnaset 8500
M3/4. Pa3aava Bo3ayxa NpousBoauTca Yepes Lenb. CKOpoCTb Bo3ayxa Ha Bbixode U3 wenum —5 m/c

PaccunTaTtb BO34yx0BOA PaBHOMEPHOM pasgayum C 3STUMM e AaHHbIMK o metoay npod. M.H.
KameHeBa.

AP Ne13 AHanus ypaBHeHWU 6anaHCcoOB No TennoTe U 6anaHCcoB No BO34YXY B TEPMUYECKUX U
KY3HEYHbIX Lexax

ANP N214 O630p 1 aHaNMU3 pbiHKA NPUTOYHO-BbITAXKHbIX YCTAHOBOK C yTWUAM3aumen Tenna B PO. Pabota ¢
KaTasoramm.



OHEHO‘IHBIE CpeAacTBa A4 IIPOBEACHUA ﬂpDMe)KyTO‘IHOﬁ arrecranuu

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHU

HpOMe)RyTO‘lHOﬁ aTreCranmum:

CtpyKTypHBII
DIIEMEHT
KOMIIETEHIIUU

[Tnanupyemble pe3ynbTaThl
00y4eHus

OueHouHble CpeCTBA

[1K-1: CriocobeH noAroToBUTH MPOSKTHYIO U pabouyro JOKyMEHTAILIUIO M0 OTJASIbHBIM

OJIEMCHTAM M y3JiaM, BBIIIOJIHATH IIPOCKTHI CUCTEM OTOIINICHUS, BEHTHJIALNU,

KOHAWIMOHUPOBAHU BO31yXa, HpOTHBO,HBIMHOﬁ BCHTHUIALINN

IK-1.1

Breimonnser
IMOATOTOBUTEIIFHBIN 3TaIl
MPOEKTUPOBAHUA,
BKJIFOYAIOITUH cOOp ,
MOATOTOBKY M aHAJIN3
HUCXOJHBIX TaHHBIX .

IlepeyeHb KOHTPOJBLHBIX BONPOCOB IS
NMOArOTOBKH K IK3aMeHy

1.CxeMbl BO3lyX000OMEeHa B TIOMEIICHHUSIX.
DJIEMEHTBI TEXHOJIOTUYECKON CXEMbl BEHTHIISILIU.

2. Bo3ylHbli pexxuM 3/1aHusl.
BuyTpeHHss, BHEIIHSS U KpaeBas 3a/1auu
BO3/IyLIHOTO pekuMa 31aHus. OOIIyI0 TOCTaHOBKY
3a/1a4d O BEHTUJISIIUOHHOM IIpOLIECCE.

3.MeTtopbl pemieHus: AU pepeHnaIbHbIX
yYpaBHEHUH ra30AMHAMUKUA. MeTo/1 Hall0KEeHUS
MOTOKOB, METO]l UCTOYHUKOB (CTOKOB), METO/I
BUXPEBOM U MAarHUTHON aHAJIOTUH, a TaKXKe
METO/Ibl pacyeTra INIOCKUX TOTOKOB.

4. PactipenienieHye JaBICHUN B CETH
BEHTUJISILIUOHHBIX BO3[yXOBO/IOB,
IIPUCOEAVHEHHBIX K BEHTUJIATOPY.

5. Teopuro cmemmBaHus MOTOKOB
npodeccopa I1.H. Kamenena.

6.00TekaHue 3/1aHUs BO3IYIITHBIM IIOTOKOM.
Onpenenenne BeIMYNHBI JaBJICHUS BETpa HA
OrpakJarolire KOHCTPYKIIMH, a3pOAMHAMUYECKUI
K023(ppULIMEHT 3/1aHUsL.

7. [logoOue a’poInHaMUYECKHUX MTPOIIECCOB,
aBTOMO/JIEJIBHOCTb. A3POJJMHAMUYECKYIO TPYOY,
TUJPABINYECKUI JJOTOK, TOCTPOCHUE IMOP
a’poMHAMHUYECKHX K03 (PUIIMEHTOB.

8. BHyTpeHHee H30bITOYHOE JaBJICHHUE.
PacueTHOE naBieHUE BBITSKHBIX CUCTEM C
IPaBUTALMOHHBIM OOYKJIEHUEM. DIIOPbI
JTAaBJICHUH B TOMEILEHUH U HA TIOBEPXHOCTU
orpaxaeHuil. [[ppunHbl HEOPraHM30BaHHOTO
BO3lyXO000OMEHAa B TIOMEIICHUAX 3/1aHHS.

9. IlyTi 5KOHOMHUH TETUIOTHI U
AJEKTPOIHEPTUH CUCTEMAMH BEHTUIISILIUU

10. KoMIuiekc mporpaMMHOTO 00ECTICUECHHS
«ITotok» 1 pa3pabOTKU MPOEKTOB 110




CrpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

OneHouHble CpeacTBa

BEHTHUJISALINY 30AaHUMN.

IlepeyeHb KOHTPOJIBLHBIX MPAKTHYECKHX
3adaHui
JJIS1 MOATOTOBKH K K3aMeHY

1. BeiOpath cxembl BO31yX000MEHa TOMEIIECHH
Pa3TUYHOrO Ha3HAYCHHUS

2. JIuHeWHBIN CTOK ATUHON 12M pa3melieH Haj
IUIOCKOCTBIO Ha oTMeTKe Z0=0,5M,

y=x=0. O6beM ynansemoro Bo3ayxa — 16 m3/c.
Paccuntarh 1 mOCTPOUTH 3aBUCUMOCTH MPOECKIIUU
CKOPOCTH Ha OCh X Ha Pa3JIMYHBIX PACCTOSIHUSIX OT
JUHEHHOTO CTOKA.

3.IIpuMeHSTh KOMILIEKC TPOTPAMMHOTO
obecnieuenus «llotok» mis pazpaboTku
IPOEKTOB IO BEHTUISIIIAA 3/1aHUH.

4. AHaJTUTHYECKU ONPEICIIUTh 3HAYCHUS
KOA((QUITUEHTOB MECTHBIX COIPOTHUBIICHUS
TPOMHUKOB. BUbI TPOMHUKOB B34Th COIJIACHO
3aJIaHUIO.

5.BBINOTHUTH pacyeT CEeTH BBITSKHBIX
BO3JIYXOBOJIOB 110 BaKyyMy, IIPEIyCMOTPEB
HanboJee BHITOAHYIO CKOPOCTh CMEIICHUS
TTOTOKOB.

6. Onpenenuth pacueTHOE AaBJICHUE BBITSXKHBIX
CUCTEM C TPAaBUTAIIMOHHBIM ITOOYXICHUCM.
[TocTpouTs 3MIOPHI JaBICHUI B TOMEIIEHUHU U Ha
ITOBEPXHOCTH OTPAXKIACHUM.

7. BeiOpaTh MecTa pacroioskeHHus Bo31yxo3adopa
1 BBIOpOCa B COBPEMEHHBIX TPOMBIIIIICHHBIX
3/IaHUsX.

8. Onpenenutb MPON3BOIUTEILHOCTD BBITSHKHON
CUCTEMBbI aBapUIHON BEHTHWIIALIUHU, €CITU 00BEM
noMmernienusa cocrasisger 80m3, CO =200
mr/m3(CO), C=20 mr/m3 (ITIK nns CO), MBp =
7000 mr/4, Bpemsi IpOBETPUBAHUS COCTABIISIET 15
muH, Cop = 0,5 mr\m3

IIpumep 3axaHns K KOHTPOJILHOI padoTte
1.Paccuntars CKOpOCTH Ha OCH X, PaCIIOJI0KEHHON
B LICHTPE MPSIMOYTOJIBLHOIO OTBEPCTHS, pa3Mepamu
2ax26 B OECKOHEYHOM CTEHE, TPEMS CITIOCOOAMU:

a) COIIACHO 3aKOHOMEPHOCTSIM TOYEYHOTO
CTOKa;

0) 1o aHamUTHYECKOMY pemeHuio M.A.
IIemrenena;

B) METOJIOM CJIOKEHHUSI CKOPOCTHBIX IOJIEH
HECKOJIbKUX TOYEUHBIX CTOKOB,




CrpyKTypHBII
IIEMEHT

IInanupyemsble pe3ysbTaThl

OneHouHble CpeacTBa

00y4eHus
KOMIIETEHIIUH
pa3MemeHHBIX B IUIOCKOCTH BCACHIBAIOIIETO
OTBEPCTHS (METOJ] CYIEPITO3HIIHH ).
2. C noMo1p0 KOMIUIEKCa IPOrpaMMHOI0
obecnieuenus «IloTox» it pa3paboTku
MIPOEKTOB MO0 BEHTHJIALIUH 3/1aHUI OMpPEIeTUTh
KOJINYECTBO BPEIHOCTEH, BBIIEISIIOIUXCS B
rajJbBAaHMYECKOM I1€X€ COTJIACHO BapUAHTY
3aaHMsL.
Brimonaser pazpaboTky IlepeyeHb KOHTPOJIbHBIX BONPOCOB /LIS
TEXHUYECKUX PELICHUI IOATOTOBKH K 3K3aMEHY
3JIEMEHTOB U Y3JI0B CHCTEM
. 1.Crioco0b! ynpaBiieHUsl IEPETEKAHUEM BO3TyXa
MK-1.2 U BBIIIOJIHSET HOJTHBIN

nepeyeHb paboT 1o
pa3paboTKe mpoeKTa
BHYTPEHHUX MH)KEHEPHBIX
CUCTEM

MEXy CMEKHBIMU OMEILEHUSMHU 3/IaHUSI
(aKTUBHBIN 1UTI03, BO3AYIIHBIN 1ucOaiaHc,
BO3/1yILIHbIE 3aBECHI).

2.AHanu3 CXeMHbIX PEIIEHUN CUCTEM acIUpPaLUN
Y THEBMOTPAHCIIOPTA.
3. Oco0eHHOCTH pacueTa CUCTEM aclUpaluu U
THEBMOTPAHCIIOPTA.
4. Crioco0b! co3ianust 3peKTUBHON BEHTHIIALNUN
B TaJIbBAHUYECKHUX U TPABUIIBHBIX L[EXaX.
5. OcHoBHbIE 0ajaHCOBBIE YPaBHEHUS JUIs
rajJbBaHMUECKUX U TPABUJIBHBIX 1I€XOB.
6.OCHOBHBIC IPUHITUITBI PEIICHHUS BEHTHIISALINN
[IEXOB CO 3HAYUTEIbHBIMH TEIUIOBBIJICICHUSIMU Ha
MpUMepe Ky3HEUHBIX IIEXOB.
7. OCHOBHBIE MPUHIMIIBI PEILICHHs BEHTHIILIUU
LIEXOB CO 3HAUYUTEIbHBIMU TEIUIOBBIICICHUIMHU Ha
npUMepe TEPMUUECKUX LIEXOB.
8. OCHOBHBIE IPUHIIMITBI PEIICHHUS BEHTHIISAIIUH B
JUTEHHBIX [IeXaX.

9.1lpuHIMNIBI OpraHU3aly aBapuiHON
BEHTUJISILIUM B IPOM3BOJICTBEHHBIX TOMEIIEHUSIX.
10.0Onpenenenre napaMeTpoB aBapuitHOM
BEHTUJISILIMM HA OCHOBE 3aKOHOMEpPHOCTEH
HECTAIIMOHAPHOIO PEKMMa BEHTHIIUPYEMOTO
MTOMEILEHUS.

1'1. IlpyHUOMIIBI OPTaHU3ALMY BBITSKHOU U
MPUTOYHON MPTUBOJBIMHON BEHTHIISAIIMH. OCHOBBI
MIPOEKTUPOBAHMUSL.

12.CoBpeMEHHBIE CUCTEMBI BEHTWIISLIUU U
KOH/IMITMOHUPOBAHMSI KIITBIX 3TaHUH
MOBBIIIEHHOW KOM(POPTHOCTH.

13. Ananu3s crioco6oB co3ianus 3pGeKTUBHOMN
BEHTHJISLIUN TUTIOBBIX KUJIBIX 3/1aHHUH

14. MeTtonuky pacdyeta HEOPraHM30BAHHOTO
BO3yX000MEHa B MHOT'O3TaKHOM 3/aHUH, pacyera




CrpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

OneHouHble CpeacTBa

obbeMa YAaIA€eMOro Bo3ayxa.

IlepeyeHb KOHTPOJIBLHBIX MPAKTHYECKHX
3adaHui
JJIS1 MOATOTOBKH K K3aMeHY

1.IIpousBecTy aHaIU3 CXEMHBIX PEILIEHUIN CUCTEM
acIMpaluy ¥ THEBMOTPAHCIIOPTA.
2. Paccunratrhb cucteMy MHEBMOTpPAHCIIOPTa
COIIACHO BapHUAaHTOB 3aJaHUMU.
3. CocTaBuTh OCHOBHBIC OaJTaHCOBBIC YPABHEHUS
JUIsl TAJIbBAHUYECKOTO 11€Xa COIVIACHO BapUaHTOB
3a/IaHU.
4. CocTaBUTh OCHOBHBIE OaJITaHCOBBIE YPaBHEHUS
JUIsL TPABHJIBHOT'O 11€Xa COTJIACHO BapUaHTOB
3aaHuN
5. Paccunrtarh BO31yX0BO/I paBHOMEPHOH pa3iadyu
C MOCTOSIHHBIM CTATHYECKUM JABJICHUEM JJIMHOU
3M u HayaiabHBIM ceuenneM AXB = 0,6x0,8Mm.
KoanyecTBo NpuTOYHOr0 BO3/1yXa COCTABIAET
8500 m3/4. Pa3znaua Bo3ayxa MPOU3BOJAUTCS Yepe3
mesnb. CKOpOCTh BO3yXa Ha BBIXOJE U3 TN — D
m/c

6.Paccuntars BO31yX0BOJ PaBHOMEPHOM pa3iauu
C 3TUMHU e JaHHBIMHU 1o MeTony npod. I1.H.
Kamenesa.
7.11pousBecTy aHaIN3 ypaBHEHUI OaIaHCOB IO
TEIJI0Te ¥ 0AJIAHCOB MO BO3AYXY B TEPMUYECKOM
exe.

8.BbImomHUTE 0030p U aHaU3 PhIHKA
MPUTOYHO-BBITSHKHBIX YCTAHOBOK C YTHIIM3ALUEH
teria B PO. Pabora ¢ karamoramu
IIpumep 3a1aHus HA KYPCOBOM NMPOEKT
1. CropoexTupoBarhb BEHTWIALUIO B
npoMmblnuieHHOM —1exe. [Ipexycmorpers
MECTHBIE  OTCOCBI ~ OT  HCTOYHHKOB
BpeIHOCTEH.  3alllUTUTh  TMPOEMBI  OT
BPBIBAHHS XOJIOZTHOTO BO3/yXa.
[Ipoananu3upoBarh OalaHCHI MO BO3AYXY,
TEIJIOTE W 1O JAPYTHMM BPEIHOCTSIM B
TEIUIbIA, TIEPEXOJHBIA W XOJIOJHBIN
pacyeTHbIC TIePUOIBI. Onpenenursb
pacueTHbIii Bo3mMyxooOMeH. (OOOCHOBaTh
MIPUHATHIE CXEMBI BO3ayxooOmeHa. [1nan u
paspes exa, pacrnoioKeHue
obopynoBanus, opueHTanuio  (acana,
pexuM paboThI 11eXa BEIOPATh O 33JIaHUIO.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpuMepHasi CTPYKTypa U cOepKaHNe MyHKTA:

[IpomesxyTouHast arrectanus 1no gucuuruinie «Cmnoco0bl co3aanus 3ppeKTUBHOI
BEHTHJISIIINHU 3JaHMID» BKIIOYAEeT TEOPETHUECKHUE BOIPOCHI, TO3BOJISAIONINE OLIEHUTh YPOBEHb
YCBOCHHUS 00Yy4aIOIIUMUCS 3HAHUN, ¥ PAKTUYECKUE 3aJaHUSI, BBISBIISIONINE CTEIICHD
c(hOpMUPOBAHHOCTH YMEHUH U BIIAJCHUIA, TPOBOAUTCS B (hopMe 3aueTa, FIK3aMeHa U B (hopme
BBITIOJIHEHUS U 3aIIUTHI KYpCOBOTO IIPOEKTA.

IMoxa3aTeu U KPUTEPUHU OLleHUBAHUS 3a4eTa:

— Ha OLEHKY «3a4YTEeHO0» — OOyuarolMiCs IEeMOHCTPUPYET IOCTaTOYHBIM  YpOBEHb
c(OpPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHHUS, YMEHUSI OCBOCHBI HE MeHee yeM Ha 50%,
HO JOIYCKAIOTCS HE3HAYMTEIbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU aHATUTUYECKUX
orepanusx, IepeHoce 3HaHU 1 yMEHUI Ha HOBbIE, HECTAHJAPTHbIE CUTYALIUH.

— Ha OLEHKY «He 3a4TeHo» — oOydarouuiica AeMOHCTpupyeT 3HaHus He Oonee 40%
TEOPETUYECKOr0 Marepuajja, JOIMYyCKaeT CyHIeCTBEHHbIE OMMOKH, HE MOXXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs POCTHIX 3ajau.

DK3aMeH 10 JaHHOW AUCUHUILUIMHE TPOBOAMUTCS B YCTHOH (popme Mo  Ousieram, KaKabIi U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO IIPAKTHYECKOE 3aJaHUE.

IToxa3zatenun u KPHUHTECPHUHA OLICHUBAHUS IK3aMEHaA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yaroUuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMaTHUECKOE U NIYOOKOE 3HAHUE
y4eOHOro MaTepuaia, CBOOOJHO BBIIOJIHAET IPAKTUYECKHUE 3aaHNs, CBOOOAHO ONEpUPYET
3HaHUSIMHM, YMEHUSMHU, IPUMEHSET UX B CUTYallUSX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OLIEHKY «X0po1o» (4 6anna) — o0yyaronuiicst 1IEMOHCTPUPYET CPEAHUN YPOBEHD
Cq)OpMHpOBaHHOCTI/I KOMHCTCHHHﬁZ OCHOBHBIC 3HaHWA, YMCHUSA OCBOCHBI, HO JOITYCKAKOTCA
HE3HAYUTCIIbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAIMTUYCCKUX OIICpaluix, ICPEHOCC
3HAaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIMH.

— Ha OLIEHKY «yA0BJeTBOPUTEIbHO» (3 Oania) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOrOBBIN
yYpOBEHb C(HOPMUPOBAHHOCTU KOMITETCHIIMI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUITUIN TOMYCKAIOTCS
OLIMOKH, IPOSIBIISIETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HAaBBIKOB, 00yJaromuiics
UCTIBITHIBACT 3HAYUTEIbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSMH U YMEHHUSIMU IPU UX
NepeHOCce Ha HOBbBIE CUTYAIHH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 O6amta) — 00yJarmuics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKOro MaTepuana, JOMyCKaeT CyIIeCTBEHHbIE OINOKU, HE MOXKET MOKa3aTh
WHTEIJIEKTYyalIbHbIC HABBIKM PEIISHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAHHS Ha
YPOBHE BOCIIPOU3BEICHHS U 00BSICHEHUS] UH(DOPMAIIMH, HE MOXKET IMOKa3aTh UHTEIIEKTYyaJIbHbIE
HaBBIKU PELICHUS MPOCTHIX 3ajad.

Iloka3aTen U KpUTEPUH OLICHMBAHUS KYPCOBOI'0 IIPOEKTA:
— Ha OLEHKY «OTJMYHO» (5 OamioB) — NPOEKT BBHIMNOJIHEH B COOTBETCTBUU C 3aJJaHUEM,
oOyJaronuiicsi MOKa3bIBa€T BBICOKUU YPOBEHb 3HAHWN HE TOJHKO Ha YPOBHE BOCIPOM3BEICHHS U



00BsiICHeHUS! HH(POPMAITUK, HO U MHTEJUIEKTYalIbHbIC HABBIKU PEIICHUs IPOOJIeM U 3aj1a4, HAXOXKACHUS
YHUKAJIbHBIX OTBETOB K Mpo0JIeMaM, OLIEHKH U BBIHECEHUSI KPUTUYECKUX CYKICHUMH;

— Ha OLEHKY «Xopomo» (4 Oamwia) — MPOEKT BBHINOJHEH B COOTBETCTBUU C 3aJaHHEM,
o0yyaroIMicsl IOKa3bIBa€T 3HAHMS HE TOJBKO HA YPOBHE BOCIHPOM3BEAEHUS M OOBSICHEHUS
UH(OPMAaLIH, HO U MHTEJUICKTYyaIbHbIC HABBIKH PELICHUs Po0IeM U 3a/1a4, HAXOKACHUST YHUKAIbHBIX
OTBETOB K IIpo0JieMam;

— Ha OLICHKY «Y/I0BJIETBOPHUTEJBbHO» (3 0aia) — MIPOEKT BHIIIOJHEH B COOTBETCTBUU C 3aJJaHUEM,
oOyyaroIuiicss IMOKa3blBae€T 3HAHUS Ha YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS HHpOpMaluy,
MHTEJIJIEKTYaJIbHbIE HABBIKM PELIEHUS MPOCTHIX 33/1a4;

— Ha OLEHKY «HeyJ0BJeTBOPHTEIbHO» (2 Oamia) — 3aJaHue MPEroJaBaTelsl BBIIOJIHEHO
YaCTUYHO, B MTPOIECCE 3ALIUTHI MPOEKTA O0YUAIOIIUICS TOMYCKAaeT CYIIeCTBEHHbIE OITMOKH, HE MOXKET
IIOKa3aTh UHTEJUIEKTYaJIbHbIC HABBIKM PEILIEHHs TI0OCTABICHHOM 3a1auu.

— Ha OLEHKY «HEYAOBJIeTBOPUTeNAbHO» (1 0ami) — 3amaHue NpemnoaaBaress BHIIOIHEHO
YaCTUYHO, 00YyYaroLINiics HE MOKET BOCIPOU3BECTH M OOBACHUTH COJAEP)KaHUE, HE MOXKET IO0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELICHUS IOCTAaBICHHOM 3aauu.



