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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM rojy Ha 3aceaHuu KadeaApsl YTPaBICHUS HEBUKUMOCTBIO U HH)KCHEPHBIX CUCTEM

[Ipotokom ot 20 . Ne

3aB. kadeapoii IO.A._MopeBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM TroJly Ha 3aceaHuu Kadeapsl Y TPaBICHHS HEIBUKUMOCTHIO U MHXCHEPHBIX CHCTEM

IIporokom ot 20 . Ne

3aB. kadeapoii IO.AK/IopeBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Lenpto ocBoeHust aucuuIUIMHBL «CrocoObl co3manust 3()(EeKTUBHON BEHTHIISALUH
30aHUI» sIBIIAETCSl (OPMHUPOBAHUE Y CTYJEHTOB 3HAHMH B 00JacTU pacyera, MPOEKTUPOBAHUS,
HAJIQJAKN M OKCIUTyaTallid CHCTEM BEHTWISAIMU B KWIBIX TPAKIAHCKUX M TMPOMBIIUICHHBIX
3JaHMSIX.

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

Huctummmaa CriocoOb! 3P PEKTUBHON BEHTUIISIIUU 3AaHUNA BXOIUT B YacTh Y4€OHOTO
wiaHa (QopMHUPYEeMyl0 y4YaCTHMKaMU 0Opa3oBaTelbHbIX OTHOILIEHHH 0Opa3oBaTenbHOM
MpOrpaMMBbl.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpPMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTUK:

Bunpl sxcniepyuMeHTaIbHBIX UCCIIETOBAHHM B 00JIaCTH TEIIOCHAOKEHUS U BEHTHIIALIUN

HopmatuBHass 0a3a TIPOSKTUPOBAHWS , MOHTa)Xa © OKCIUTyaTalldd CHCTEM
TETUIOCHA0KEHUS U BEH THIIS UK

Teopust 1 mpakTHKa COBPEMEHHBIX CUCTEM OTOIUICHHUS

DKOHOMHYECKAs OIICHKA CUCTEM TCIUIOCHA0KCHHSI M BEHTUJIS TN

DHepro- u pecypco cOepekeHre B CCTeMax TEIUIOCHA0KEHUS U BEHTHIISALIUU

Opranu3zanus mpoeKTHO-U3BICKATEIbCKON IeATEITBHOCTH

[Topsi10K MOATOTOBKYU MPOSKTHON JOKYMEHTAIIUN HAa WH)KEHEPHBIC CETH

CrenanbHble pa3/iesbl MPUKIAIHON TEINIOTEXHUKU U THAPOAdPOTNHAMHUKH

VYyebHas - HAy4HO-UCCIIeI0BaTEIbCKas paboTa

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN JAHHON AMCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

[Tpon3BoICTBEHHAS - TEXHOJIOTHYECKAst IPAKTHKA

OcHoBbl BIM-nipoekTupoBaHust

[Tpon3BoicTBEHHAS - HAYIHO-HCCIIEIOBATEIIbCKAS TPAKTHKA

Teopus 1 MpakTUKa CO3/IaHUS CHCTEM KIIMMATU3AIINH 3TaHAN

DHeproayauT cucTeM oOecreueHrnss MUKPOKJINMATa 31aHui

[ToaroToBKa K mMpoIieIype 3alluThl ¥ 3aII1UTa BEITYCKHON KBATH(PUKAITMOHHOHN paboThI

[TpousBoicTBEHHAS - IPEATUTIIIOMHAS IPAKTUKA

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus qucHUIUIMHBL (Moayiis) «Crnoco6sl 3¢ (HEeKTUBHON BEHTUIISIIMU
3/1aHUID 00yUaromuics T0HKeH 001a1aTh CIEAYIOUMMHA KOMITETeHIIUAMU:

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

[IK-1 CnocobeH mnOAroTOBUTH MPOEKTHYIO U pabouyl0 JOKYMEHTAllUI0 [0 OTAEIbHBIM
JIEMEHTaM ¥ y3JlaM,  BBINOJHATH  IPOEKTBl  CHCTEM  OTOIUIEHHS,  BEHTWIALNH,
KOHIMIIMOHUPOBAHUS BO3/1yXa, MPOTUBOABIMHOMN BEHTUIISILIMU

[1K-1.2 Brimonnser pa3paboTKy TEXHUUECKHX PEIIEHUH 2JIEMEHTOB U Y3JI0B CUCTEM
1 BBITOJIHSIET IOJIHBINA NIepedeHb paboT Mo pa3paboTKe NPOeKTa BHYTPEHHHUX
VHXEHEPHBIX CUCTEM

[K-1.1 BbInonHsgeT moAroTOBUTENBHBIN 3TAll MPOSKTUPOBAHMUS, BKIIOYAIOIINN cOOp
, IOJITOTOBKY M aHAJIU3 UCXOIHBIX JAaHHBIX




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 akaJi. 4acoB
— caMocTosTeNnbHas pabora — 51,1 akan. yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

®dopma aTTeCTaINU - 3a4YET, KypCOBOU IMIPOEKT, IK3aMEH

AynuropHas § =
o | womraxTHAA pabora = 3 Dopma TEKyLIEro
=
= B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) = A . P Kon
S 3 © | camocrosTenpHOl | ycrieBaeMOCTH U
JUCLUTUTAHBI 5 £ m . | kommereHunu
3 o & padoThI IIPOMEKYTOYHOM
na6. | mpaxr. [ £ &
Jlek. Z s aTTecTaluu
3aH. | 3aH. | QU &
1. 1. O0mas nocTaHoBKa 3aJ1a4u O
BEHTHISIIIMOHHOM ITpoIiecce.
11 Crpykrypa
TEXHOJIOTHIECKOH CXEMBI
[Tonck
BEHTWISILIUU MTOMEIIICHHSI .
JOTIOJTHUTENBHOM
3aHUSL.
. uH(popMaIMHy 1o
TpuHuUmI JeUCTBUS .
3aaHHOH TeMe
BEHTHJISIIHY. CxeMsl
(pabora c N
BO3yX000MeHa B YcrTHblii onpoc.
oubnnorpaguuec
. -4,
MOMEIIEHUAX OneMeHTHI IIposepka IIK-1.1
. 2 2 2/11 3 KUMHU
TEXHOJIOTHYECKOMI CXEMBI MPaKTUYECKUX IK-1.2
. MaTepHaIaMu, .
BeHTWISIIMY.  Bo3mymrHbIit 3agaHui
CTIPaBOYHHUKAMH,
pexuMm 31aHus. BHyTpeHHs s,
KaTaJloTaMH,
BHEUIHSS M Kpaemas 3aJadu
CIIOBapSIMH,
BO3YIIHOTO pexxuma
SHIMKJIONEIUSMU
3nanust. OOmmias MOCTaHOBKA )
3a[1aud O BEHTWILHOHHOM
nporecce.
HWroro no pazaeny 2 2/11 3
2. 2. OCHOBHBIC IPHHIIHIIBI
BbIOOpa u B3aUMHOTO
PacoNOKEeHUS CHCTEM
BEHTWISILIMK B TOMELICHHUSX
3JIAHUS
[onck
2.1 OCHOBHBIC TPUHIIHITBI o
JOTIOJTHATENHHOM
BBIOOpa u B3aUMHOI0
uH(popMaIHK 110
PACIIONIOKEHUS CHCTEM N
3aJaHHO TeMe
BEHTHISIIIMA B MOMEIICHHUSIX
(pabota c N
30aHUA. HopMmst VYeTHBIl onpoc.
onbnmorpaduyec
-4 l
MPOEKTUPOBAHNUS IIposepka IIK-1.1
2 1 1/11 3 KUMHU
BEHTWIALINNA 3TaHUS. MIPAKTHUECKUX TIK-1.2
MaTepuanamu, .
CBefieHHsT O CTPOMTEIBHBIX 3agaHui
CIpaBOYHHUKAMH,
HOpMax M TMpaBuiaax, o0
KaTaJoraMH,
OTpPAaCIIeBBIX HOPMax, TOCTax
CJIOBApSIMH,
U TEXHUYECKUX YCIOBHUSAX Ha
SHIUKIIOTIETUSIMU
MPOEKTHPOBAHNE )
Wroro no pazaeny 1 111 3




3. 3. HUccnenosanmne
a3pPOIMHAMUKH BEHTUIISILIMOHHBIX
MPOIIECCOB.

3.1 HUccnenoBanue IMouck
A3pOJIMHAMUKH JOIOJIHUTENBHOM
BEHTHJISIIIMOHHBIX uH(OpMaIH 110
IPOLIECCOB. Mertobl 3a7laHHOH TeMe
CILCHUS aboTa c .
p (p VYerHbIi ompoc.
JuddepeHInanbHbIX 6ubnuorpaduyec
N IIposepka TK-1.1,
ypaBHEHHU a’pOAWHAMHKH.| 2 2/11 KHMH
MPaKTUYECKUX TK-1.2
Merto HalOXKEHHUS HOTOKOB, MaTepuagamu, sazanmii
METO]] UCTOYHUKOB (CTOKOB), CMPaBOYHHUKAMH,
METOJ BUXPEBOH u KaTaJoraMH,
MArHATHOW  aHaJOTUH, a CIIOBAPSIMH,
Talke  METOABl  pacyueTa SHIUKIIOTIE TUSMU
IUIOCKUX ITOTOKOB. )
Hroro no pazzpery 2/11
4, 4. TTonoGue
a3pOAMHAMHYECKUX  IIPOLIECCOB,
ABTOMOJICIIHOCTb.
4.1 OOrexkanue  31aHUA
BO3JIYIIHBIM HIOTOKOM.
Omnpenenenue BEJIMIMHBI
JIaBJICHUS BeTpa Ha
OTpaKIaloIIne
KOHCTPYKIIHH,
adPOAMHAMUYIECKHUI
K03 GUIUEHT 3/1aHUsL.
[Tonck
Tonobue .
JOTIOJTHUTENBHOM
a3pOANHAMHYECKUX
uH(popMaIuy 1o
MPOLIECCOB, .
3aaHHOH TeMe
ABTOMO/ICITEHOCTb.
(pabora c N
AbspoavHaMuueckas TpyoOa, VYcrHsIii onpoc.
o onbnmorpadmyec
THIPABIMYCCKHUIMA JIOTOK, TIposepka TK-1.1,
2 2/11 KUMHU
MOCTPOCHUE 3MI0p MIPAKTHYECKUX TK-1.2
MaTepuanamu, .
A’POAMHAMHYECKUX 3agaHui
CIIPaBOYHHMKAMHU,
K03 GUIIUEHTOB.
KaTaJoraMH,
BHytpenHee — m30BITOUHOE
CJIOBApSMH,
JaBJICHUE. PacuetHoe
SHIUKIIOTIE TUSIMU
JIaBJICHUE BBITSDKHBIX CHCTEM )
C rpaBUTAllUOHHBIM
MOOYKICHUEM. DMmopet
JABICHUH B TOMEILEHUU U
Ha MIOBEPXHOCTH
OrpaXkI€HUH. [Ipuunnel
HEOpraHU30BaHHOTO
BO3yX000MeHa B
MIOMELICHHSX 3IaHus.
Hroro no pazneny 2/11

5. 5. JlaBneHue BoO3lyxa B
CHCTeMax BEHTHJISLIUH.




5.1 JlaBnenue BO3IyXa B
CHCTEMax BEHTHIISIINH.
Ilonnoe, crarudyeckoe U
JIIMHAMHYECKOE JaBJICHHUE.
Pacnpenenenne naBieHus B
CHCTEMax C MEXaHHYECKHM
noOyXIeHHEeM u
€CTECTBEHHBIM  JIBIJKEHHEM
Bo3ayxa. JlaBneHue BO3ayxa

ITonck
JIOTIOJTHUTEILHOM
HHPOPMAIHH O
3aJIaHHOM TeMe

N (pabota c N
B TPOMHHKAX TPH IEICHUH U VYcrHbIi ompoc.
6ubnuorpaduyec
CIUAHMM TOTOKa. Teopus IIposepka IK-1.1,
2 2/11 5 KUMH
CMEIIBAHUS MOTOKOB MPaKTUYECKUX TK-1.2
MaTepuanamu, .
npodeccopa I1.H. Kamenena. 3aJlaHui
CNPaBOYHHUKAMH,
AHanuTHyeckoe
KaTaJoramMu,
olpezeneHue
CIIOBApSIMH,
K03(p(PUIIMEHTOB ~ MECTHOTO
N SHIUKIIOTIE TUSMU
COIIPOTHBIICHUSI TPOHHHUKOB. )
Anamuz  QopM  TpoiHHKOB
npu CMEIICHHU u
pasneneHun MIOTOKOB,
HUMEOIIIX HaMMEHBIINE
CONPOTHUBIICHUSL.
HWroro no pazneny 2/11 5
6. 6. BeHTWIAIMS COBPEMEHHBIX
MIPOM3BOJCTBEHHBIX 3/IAHUH.
Iounck
6.1  .AHamM3  CXEMHBIX JIOTIOJTHUTEJIbHOU
pemCoBpeMeHHbIe uH(OpMaIH 110
MPOM3BOJICTBEHHbBIE 3aHUSL. 3a7aHHON Teme
VYmupapnenne mnepeTeKaHHeM (pabota c .
BO3/IyXa MEXIY CMEXKHBIMU oubnnorpaguuec YCTHEL onpoc.
Y Y P IIposepka IK-1.1,
TIOMELIEHHSMHI 3manHus| 2 2 6 KUMH
N TIPAKTUYECKUX TIK-1.2
(akTUBHBIH LIUTIO3, MaTepHajIaMu, -
BO3IYIIHBII nucOanaHc, CTIPaBOYHHUKAMH,
BO3/YILIHBIC 3aBECHI). KaTaJIoTaMH,
Opranuzanus CIIOBapSIMH,
BO3/1yXx03a00pa 1 BeIOpoca SHIMKJIONEIUSMHU
Hroro no pazaeny 2 6
7. 7. Cucrembl acnupanyu |
ITHEBMOTPAHCIIOPTa
7.1 Ananus CXEMHBIX
peILIeHMI CUCTEM acIUpaluu Iouck VYerHslii onpoc.
u NMHEBMOTPAHCIOPTa. | o 5 715 JTOTIOTHUTETHHON IIpoBepka TIK-1.1,
CkopocTb ' uH(popMaIHy 10 MPaKTUYECKUX IK-1.2
TPaHCIIOPTUPOBAHHSI. 3aaHHOI TeMe 3agaHui
OcobOeHHOCTH pacuerTa.
Hroro no pazneny 2 7,15
8. 8. Beurummauus uUEX0B CO
3HAYUTENHBIMA  BBIICICHUSAMHE
ra3000pa3HbIX BPETHBIX BEIIECTB.
[onck
OTIOJTHUTEIBHON
8.1 BeHTWIALUS ILEXOB CO A
uHpopMaIHK 110
3HAYUTENbHBIMA .
3aaHHOH TeMe
BBIZICTICHUSMH Ia3000pa3HbIX
(pabota c o
BpeAHBIX BemecTB. Croco0bl VYeraslii onpoc.
. oubnmorpaguuec
CO3JIaHUs 3ppeKkTUBHOM IIposepka IIK-1.1,
2 2/11 5 KAMH
BEHTUJISILIUU B MPaKTUYECKUX IK-1.2
MaTepHajIaMHu, .
rajJbBaHHYECKUX u 3agaHui
CTIPaBOYHHUKAMH,
TPaBUIBHBIX exax.
KaTaJloTaMH,
OcHOBHbIE OaslaHCOBbIC
CIIOBapsIMH,
YpaBHCHHUS
SHIMKIIONIEAUAMH

)




Uroro no pazaeny 2 2/11 5
Uroro 3a cemectp 15 15/611 |41,15 3auéT
9. 9. OcCHOBHBIE IPHHIUIIEI
pelIeHrs BEHTWIALMH LEXOB CO
3HAYUTENbHBIMU
TEIJIOBBLACICHUIMH
[Tonck
9.1 OcCHOBHBIC TPUHIIMIIBI JIOTIOJTHUTENLHOM
CIICHUS] BEHTUIISILIUU [IEXOB nH(OpMAIHH TT0 N
p HIH T bop H VYerHbIi ompoc.
co 3HAYUTEIEHBIMU 3aaHHOH TeMe
IIposepka IK-1.1,
TETUIOBBIIEIEHUSIMU Ha| 3 1 2 3 (pabota c
MPaKTUYECKUX TK-1.2
npumepe KY3HCUHBIX, oubnmorpaguuec sananmii
TEPMHUYECKUX H JIUTCHHBIX KAMH
IIEXOB. MaTepuaaamu,
CIPaBOYHHUKAMH).
HUroro no pazaeny 1 2 3
10. 10. ABapuiiHas u
MPOTUBOABIMHAST BEHTHIISIIINSL.
10.1 ABapuiiHas u
MPOTUBOABIMHAS IMouck
BeHTWIIMS.  OpraHu3anus JOTIOJTHUTENBHOM
aBapUUHON BEHTWIAIMH B HuH(QOpMAIHH TT0
MPOU3BOJICTBEHHBIX 3aaHHOH TeMe
nomerieHusx. OnpeneneHue abora ¢ .
5 PE/ICIICHHE (p VYerHbIi ompoc.
napamMeTpoB aBapuiHOMN oubnnorpaguuec
IIposepka IK-1.1,
BEHTWISILIMM HAa  OCHOBe| 3 2 3/11 2 KUMH
N TIPAKTUYECKUX TIK-1.2
3aKOHOMeEpHOCTEH MaTepuanamu, -
HECTAaI[MOHAPHOTO  pEeXUMa CMPaBOYHHUKAMH,
BEHTHIIPYEMOTO KaTaJIoTaMH,
noMenieHus. BBITSOKHAs U CIIOBApSIMH,
NPUTOYHAST TPTHBOJBIMHAS SHIUKIIONIE TUSIMU
BEHTHJISIINS. OCHOBBI )
MPOEKTHPOBAHU
HWroro no pazaeny 2 3/11 2
11. 11. CoBpeMeHHBIE CHCTEMBI
BEHTHUIIAIINN MKHITBIX "
00IIEeCTBEHHBIX 3TaHUI
11.1 CoBpeMeHHbIE CUCTEMBI
BEHTWISIIIMU JKWIIBIX 3JaHUI
o [Tounck
MOBBIIIEHHOM .
JIOTIOJTHUTEJILHON
KOM(pOPTHOCTH Ananms
HHPOPMAITHH 10
croco0oB CO3/IaHHs o
. 3aJJaHHOH TeMe
3¢ (GEKTUBHON  BEHTHISLUU (paora ¢
TUIOBBIX KUJIBIX 3JaHUH P VYerHbll onpoc.
N oubnnorpaguuec
HeopranmnzoBannsrit IIpoBepka TIK-1.1,
3 6 2/11 2 KUMH
BO3yX000MeH B TIPaKTUIECKAX TIK-1.2
MaTepHajIaMHu, .
MHOTO3TaXHBIX 3MaHUSIX. 3aJaHul
CTIPaBOYHHUKAMH,
CxeMbl ABIKEHHS BO3AyXa B
KaTaJloTaMH,
3naHud. AHaiu3  paboThI
. CIIOBapsIMH,
CHCTEM €CTECTBCHHON
SHIUKIIOTIE TUSIMU
BeHTWIsIMK. COBpEeMEHHBIC )
CHCTEMBI BEHTWISLIHN
OOIIECTBEHHBIX 3/1aHUM
Wroro no pazneny 6 2/11 2

12. 12. ITyTi 3KOHOMHH TEILIOTHI
M DJEKTPOIHEPTHH CHCTEMaMH
BEHTHIISLINU




121 Ilytu  SKOHOMHHU
TEIJIOTBl U AJIEKTPOIHEPIHU
CHCTeMaMHt BEHTWISLHN.
WHHOBannonHoe
obopynoBaHue
BO31yX000pabaThIBatOIINX

ITonck
JIOTIOJIHUTEILHOM

VYeTHBIN onpoc.

arperaTos: YaCTOTHBIN
P HHPOPMAIHH O IIposepka IK-1.1,
npeoOpaszoBarenb 000poToB| 3 1 2/11 2 .
3aJJaHHOM TEME, MIPAKTHYECKUX IK-1.2
JIBUTATEIIS BEHTUJISITOPA, .
THUPUCTOPHOE paBleHUE padora c Jananm
P yn KaTaJoraMu
BEHTUJISITOPaMH,
obopynoBaHue c
EC-paBurarensmu. 00630p
PBIHKA TIPUTOYHO-BBITSDKHBIX
YCTaHOBO
Hroro no pazgeny 1 2/11 2
13. 13.Ananu3 KOMIUIEKCa
MPOTPaMMHOTO obecredeHust
«IToTok» VIS pa3paboTku
MPOEKTOB o BEHTUIISIINN
3JaHUH.
13.1 Amnamu3 KOMIUIEKCa .
[Tonck VYeTHBIN onpoc.
MPOrPaMMHOTO 00ECTIeUeHHUS N
JOTIOJTHUTENIbHOU IIposepka IK-1.1,
«ITotox» mns  paspaboTku| 3 1 2/11 | 0,95
HHPOPMAITHH 10 TIPAKTUYECKUX TIK-1.2
MPOEKTOB MO BEHTHIISAIMU . .
. 3a7aHHOH Teme 3aaHui
3aHHH.
HWroro no pazaeny 1 2/11 | 0,95
HWroro 3a cemectp 11 11/411 | 9,95 9K3aMeH,KIT
3a4eT, KypCOBOM
Hroro no aucnumninuae 26 26/10M | 51,1 P

IIPOCKT, OK3aMECH




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. J1ist mproOpeTeHnss HOBBIX TEOPETHYECKUX M (PAKTHUECKUX 3HAHWM, 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,
KypCcoBOi 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

HaunmenoBanue N
0o Ne norosopa Cpok IeiCTBHS JTUIICH3UH

MS Windows 7
Professional(ms [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y, 135 41 17.09.2007 Gecepouto
Professional
7Zip CBOOOTHO pacIpoCTpaHIEeMOe OecCpoYHO
FAR Manager CBOOOIHO PaCIpPOCTPAHIEMOC OeCCpPOUHO
Bbpay3ep Mozilla [cBoGoaHO pacmpocTpansiemoe
Firefox 110 Oecepouro
Bpaysep Yandex [cBoGoaHO pacmnpocTpadsemMoe OeCCpPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchLIKa

HammonansHas
undopMmanronHo-anaautiuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHJIEKC HAy4YHOTI'0 IIMTHPOBAHUS
IMTouckoBas cucrema Akagemust Google (Google
Scholar)

Wudpopmannonnass cucrema - EnuHoe OKHO
JI0cTyna K MTHGOPMAIIMOHHBIM pecypcaM
Poccuiickas  T'ocynapctBeHHass — OuOIHOTEKa.

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

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

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

Karayoru

Jnexrponnbie pecypert oudmorekn MITY MM\ /oty ru:8085/marcweb2/Default.asp
.. HocoBa

MesxayHapoaHast HAayKOMETPUYECKasI

pedepaTuBHas U MOIHOTEKCTOBas Oaza mauubix|http://webofscience.com
Hayunbix n3aannii «Web of sciencey

MesxnyHapogHas edepaTuBHaI u

ALYHApOZL pegep http://scopus.com
MOJHOTEKCTOBAs CIpaBOYHas 0a3a  JaHHBIX
MexnyHapoaHas basa IMOJIHOTEKCTOBBIX

Jypranos Springer Journals http://link.springer.com/

MexnynaponHas 0a3a Hay4yHBIX MaTepHUajoB B
o0sacT (HU3NYECKUX HAYK W WHKHHUPHUHTA
MexnayHnapoanasi 6a3a CipaBOYHBIX H3JaHUHN TIO
BCEM oTpacisaM 3Hanuii SpringerReference

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

http://materials.springer.com/

http://www.springer.com/references

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



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

Ipunoxenunel.YdyeOHO-MeTOAMYECKOE 00ecTIeYeHHEe CAMOCTOSATEIbHOM padoThI CTYACHTOB

AynuTopHasi caMoCTosATeNIbHas padoTa CTyJCHTOB HA MPAKTHUYECKUX 3aHATUSX OCYILIECTBIIACTCS
01 KOHTPOJIEM NpENoiaBaTesis B BU/I€ PEIICHNs 3a/1a4 U BBINOIHEHUS YIPaXXHEHUH, KOTOpBIE OIpeesisieT
IpenojaBarenb AJs CTyCHTa.

BreayauropHas camocTosiTelIbHAsE pab0Ta CTYACHTOB OCYIIECTBIISCTCS B BUJIE H3YUCHHUS
JUTEPATyphl IO COOTBETCTBYIOIIEMY pa3Jiely C MNpopadOTKOW MaTepuasia W BBITOJHCHUS
KypCOBO# pabOThI ¢ KOHCYJIbTAIMSIMH MPENO1aBaTENS
[IpumepHasi CTPYKTYpa M cojlep:KaHue pa3jea:

Mo qucuumrHe «Crnoco0bl co31aHusa 3P GeKTUBHONH BEHTHJISIIUN 3AAHUI» peyCMOTPeHa
AyAUTOpHAA U BHCAYAUTOPHAA CaMOCTOATCIIbHAA pa60Ta 06y‘laIOH_II/IXC$I.

AyILPITOpHaSI CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB IpCANoJaracT peuicHUC IMPakKTUICCKUX 3a4a4 Ha
MPAKTUYCCKUX 3aHATHUAX.

ITpumepHBIe TEMBI IPAKTUUECKUX 3aHITHH.
AITP Nel. M3ydenne cxeM BO3yX000OMeHa IOMEIIEHHH pa3IMYHOTO Ha3HAYEHHSI
ATIP Ne2. JIuneiHsIil cTOK JyimHON 12M pa3MertieH HaJl IIIOCKOCThI0 Ha OTMETKE Zo=0,5M,

y=x=0. O6bpem ynansemoro Bo3ayxa — 16 m3/c. Paccuntars ¥ OCTPOUTH 3aBUCUMOCTD MPOEKLIUH
CKOPOCTH Ha OCh X Ha Pa3JIMUHBIX PACCTOSHUAX OT JTUHEHHOTO CTOKA.

AIIP Ne3. «PaccunTaTh CKOPOCTh Ha OCH X, PaCIOJIO0KEHHOHN B LIEHTPE MPSIMOYTOJIBHOTO OTBEPCTHS,
pa3Mepamu 2ax26 B OECKOHEUHOM CTEHE, TPEMsI CII0CO0aMHU:

1) cormacHO 3aKOHOMEPHOCTSIM TOYEYHOTO CTOKA;

2) mo ananuTHyeckomy pemenuto M. A. lllenenesa;

3) MEeTOJIOM CIIOKEHHUSI CKOPOCTHBIX ITOJICH HECKOJIBKHX TOUSUHBIX CTOKOB, Pa3MEIICHHBIX
B IUIOCKOCTH BCACBIBAIOILIETO OTBEPCTHSI (METO]I CYNEPIO3ULIH).

AITP Ned4. Ananutrueckoe onpezeseHne KodQQUIMEHTOB MECTHOTO COITPOTHBIICHUSI TPOWHHUKOB.



ATIIP Ne5. Onpenenuth pacueTHOE JABJICHHUE BBITSKHBIX CUCTEM C TPABUTAITMOHHBIM TTOOYKICHHEM.
TlocTpouTk 31IOPHI JJaBJIEHU B TOMEINIEHWH U Ha TIOBEPXHOCTU OTPaXKICHUIM.

ATIP Ne6,7. PacyeT ceTd BBITSDKHBIX BO3LYyXOBOJIOB ¢ HAUMEHBIIMMU IIOTEPSIMU 1aBJICHUS

AIIP Ne8. CoBpeMeHHBIE MPOU3BOICTBCHHBIC 31aHUs. BBIOOp MeCT pacmoiokeHus Bo3yx03abopa u
BEIOpOCa.

AITP Ne9. Onpenenuts NpoU3BOAUTENFHOCTD BBITSKHOM CUCTEMBI aBapPUMHONW  BEHTWIISLIUH, €CIIH 00BeM
nomernierus coctaisier 80M3, Co= 200 mr/mM3(CO), C=20 mr/m3 (ITAK mas CO), Mep = 7000 mr/4, BpeMs
nposeTpuBanus coctapiseT 15 mun, Crip = 0,5 mr\m3.

ATIIP Nel0. Ananm3 CXeMHBIX PEIICHUI CUCTEM acIMpaIlii M THEBMOTpaHCITopTa. PacdeT cucteM
BEHTUJIALIUU COTJIACHO BAPUAHTOB 3aJIaHUH.

AIIP Nell. CocTaBuTh OCHOBHBIC 0AJJaHCOBBIC YPAaBHEHUS B TAJIbBAHMYCCKUX U TPABWIBHBIX I[eXax
COIJIACHO BapUaHTOB 3a/IaHUM.

AIIP Nel2. PaccunTaTh BO3yXOBOJ paBHOMEPHON pa3/iady ¢ MOCTOSIHHBIM CTaTHUECKHUM JaBlIEHUEM
JIMHOM 3M 1 HayanbHbIM ceueHueM AXB = 0,6x0,8Mm. KonnuecTBo npuTouHoro Bozayxa cocrasiseT 8500
M3/4. Paznada Bo3myxa mpou3BoAUTCS depe3 menb. CKOPOCTh BO3IyXa Ha BBIXOJE W3 MIETH — 5 M/C

Paccunrats BO3IyX0BO/] pABHOMEPHOU pa3Iadd ¢ 3TUMHU XKe TaHHBIMU 110 Metoay mpod. I1.H. Kamenesa.

AITP Nel3 Ananu3 ypaBHeHHH 0aaHCOB O TEIUIOTE U 0AIaHCOB 1O BO3AYXY B TEPMUYECKUX U
Ky3HEUHBIX LIeXaxX

AIIP Nel4 O030p 1 aHAIIM3 PBIHKA MPUTOYHO-BRITSDKHBIX YCTAHOBOK € yTHin3anuei teria B PO. Pabora ¢
KaTaJIOTaMH.



IMpuiaoxenne 2.0ueHOYHbIE CPEICTBA IJIS POBEAEHUS] IPOMEKYTOYHON aTTecTalnu

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

HpOMe)RyTO‘lHOﬁ aTreCranmum:

CtpyKTypHBII
DIIEMEHT
KOMIIETEHIIUU

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBa

[1K-1: CriocobeH nmoAroToBUTH IPOEKTHYIO U pabouyio JOKYMEHTAIUIO IO OT/IeIbHBIM

OJIEMCHTAM M y3JiaM, BBIIIOJIHATE IIPOCKTHI CUCTEM OTOIINICHUS, BEHTHJIALNU,

KOHJUIIMOHUPOBAHUA BO3/1yX4d, HpOTHBO,Z[BIMHOﬁ BCHTUIALIWNU

IK-1.1

Beinonuser
MOITOTOBUTEIILHBIH JTar
MPOEKTUPOBAHMS,
BKJTIOUAIOLTHH cOop ,
MOJATOTOBKY M aHAIH3
UCXOJHBIX TAHHBIX .

IlepeyeHb KOHTPOJBLHBIX BONMPOCOB s
MOATOTOBKH K IK3aMeHY

1.Cxembl BO31yX000MEHa B TIOMEIICHUSX.
DeMeHTHl TEXHOJIOTHYECKON CXEMBbI BEHTHIISIIHH.

2. Bo3aylHblil pesKuM 3/1aHHUS.
BuyTpenHsisi, BHEIIHSIS ¥ KpaeBas 3a/1auu
BO3/IYLIHOTO pekuMa 31aHus. OOIIyI0 TOCTaHOBKY
3a7a4¥ O BEHTWJIALIMOHHOM IPOLIECCE.

3.MeTtopbl pemieHus AU pepeHInaIbHbIX
YpaBHEHUH ra30JIMHAMUKU. MeToa HalO0KEeHUS
MIOTOKOB, METOJ] HCTOYHUKOB (CTOKOB), METOJ
BUXPEBOM M MarHUTHOW aHAJIOTUH, a TaKkKe
METO/Ibl pacueTa INIOCKUX IMTOTOKOB.

4. PactipeniesieHue TaBJICHUI B CETH
BCHTUIIAIITMOHHBIX B03ZIYXOBOHOB,
MPUCOEAMHEHHBIX K BEHTUJISATOPY.

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

6.00TekaHue 3/1aHUs BO3AYIITHBIM IIOTOKOM.
OmnpeneneHne BETMYUHBI JaBJICHUS BETpa Ha
Orpa)k/arolIe KOHCTPYKIIUHU, a3POANHAMUYECKUI
KOX(PHUIHUEHT 3/1aHUsL.

7. [logoOue a’poanHaMUYECKHUX MTPOIIECCOB,
ABTOMOJIENIEHOCTh. AJPOJMHAMHYECKYIO TPYOY,
TUAPABIUYECKHH JIOTOK, IOCTPOCHUE JITIOP
a’POIMHAMUYECKUX KOA(D(DUIIUEHTOB.

8. BuyTpenHee nu30bITOYHOE J1aBJICHUE.
PacueTHOe 1aBieHNE BBITSKHBIX CUCTEM C




CrpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3yiabTaThl
00y4eHus

OneHouHble CpeacTBa

IPaBUTALMOHHBIM OOYKJICHHUEM. DIIOPbI
JTABJICHU B MOMEILIEHUHU 1 HA TOBEPXHOCTHU
orpakaeHuil. [IpuunHbl HEOPraHM30BaHHOTO
BO3IyX00OMEHA B MMOMEIICHUAX 3aHHUS.

9. IlyT 5KOHOMHUHM TETUIOTHI U
AJICKTPOIHEPTUU CUCTEMAMHU BEHTUJISALIUHA

10. KoMIuiekc mporpaMMHOTO 00ECTIICUCHHS
«[ToTox» i pa3paboTKu IPOEKTOB MO
BEHTWISILIUY 3/IaHUH.

IlepeyeHb KOHTPOJBHBIX NPAKTHYECKUX
3aJaHui
JJIS IOATOTOBKH K 3K3aMeHy

1. BeiOpathk cxembl BO3/1yX000MEHAa TTOMEIIEHHI
Pa3JIMYHOIO Ha3HAYECHHUS

2. JIMHEeWHBIN CTOK JTMHOW 12M pa3MelieH Ha
IUIOCKOCTBIO Ha oTMeTKe Z0=0,5M,

y=x=0. O6bem yaaisiemoro Bo3ayxa — 16 m3/c.
Paccunrats n IMOCTPOUTH 3aBUCUMOCTD ITPOCKIIUU
CKOPOCTH Ha OCh X Ha Pa3THUYHBIX PACCTOSHUSIX OT
JIMHEWHOTr' 0 CTOKA.

3.IIpuMeHsTh KOMILIEKC TPOrPaMMHOTO
obecnieuenus «IloTok» it pa3paboTKu
IIPOEKTOB 10 BEHTUISILIUA 3/1aHUM.

4. AHAIUTUYECKH OTPEICITUTh 3HAYCHUS
KOA((UITMEHTOB MECTHBIX CONIPOTHUBICHUS
TPOMHUKOB. BUbI TPOMHUKOB B34Th COIJIACHO
3aJaHUIo0.

5.BBIOTHUTH pacyeT CETH BBITSKHBIX
BO3/1yXOBO/JIOB IO BaKyyMy, IPEAYyCMOTPEB
HanOoJee BHITOJHYIO CKOPOCTh CMEIICHUS
MOTOKOB.

6. OnpenenuTs pacyeTHOE AABJICHUE BHITSKHBIX
CHCTEM C I'PaBUTAIIMOHHBIM MTOOYKICHHUEM.
ITocTpouTh 2IIOPHI AABJICHUM B IOMEILEHUH U HA
ITOBEPXHOCTH OTPAXKIACHUI.




CrpyKTypHBII
IIEMEHT
KOMIIETEHIIUH

[Tnanupyemblie pe3yiabTaThl
00y4eHus

OneHouHble CpeacTBa

7. BeIOpath MecTa pacIoioKeHus Bo3ayxo3adopa
¥ BBIOpOCA B COBPEMEHHBIX MPOMBIIUICHHBIX
3AHUSX.

8. OnpenenuTs NTPOU3BOIUTEIBHOCT BBITSXKHOM
CHUCTEMBbI aBapUIHOW BEHTHUJISAIMH, €CIIH 00hEM
nomemeHus cocraniger 80m3, CO =200
mr/m3(CO), C=20 mr/m3 (ITAK ms CO), Mep =
7000 Mr/4, BpeMsi IpOBETPUBAHHSI COCTABIISIET 15
muH, Cop = 0,5 mr\m3

IIpumep 3a1aHus K KOHTPOJILHOI padoTe

1.Paccuntarh cCkOpoCcTh Ha Ocu X, pacIioyIoKEHHON
B IICHTPE MPSIMOYT'OJIBHOTO OTBEPCTHS, pa3MepamMu
2ax26 B OECKOHEYHOM CTEHE, TPEMSs CIIOCOOaAMU:

a) COMIaCHO 3aKOHOMEPHOCTSIM TOYCUHOTO
CTOKa;

0) o aHanuTHYECKOMY pereHuto N.A.
IIemnrenena;

B) METOJIOM CJIOXEHHS CKOPOCTHBIX IOJIEN
HECKOJIBKUX TOYEYHBIX CTOKOB,
Pa3MELIEHHBIX B IIJIOCKOCTH BCACBIBAKOLIETO
OTBEPCTHS (METOJI CYNEPIO3ULIUN).

2. C noMol1p0 KOMIUIEKCa MpOrpaMMHOIO
obOecnieuenus «llotok» nis pa3paboTku
MIPOEKTOB O BEHTHJISAIINH 3/IaHUH OTPEICITUTh
KOJINYECTBO BPETHOCTEH, BBIIEISIOMUXCS B
rajJlbBaHMYECKOM I1€X€ COTJIACHO BapUaHTy
3aaHMsL.

[1K-1.2

BrimonusieT pa3paboTky
TEXHUYECKUX pEIICHH
3JIEMEHTOB U Y3JI0B CHCTEM
U BBITIOJIHSIET OJTHBIN
nepeveHs padboT 1o
pa3paboTKe mpoeKTa
BHYTPEHHUX UHKEHEPHBIX

ITepeyeHb KOHTPOJIBHBIX BOIIPOCOB /LIS
MOATOTOBKH K IK3aMeHYy

1.Crioco0b! ynpaBiieHUs IEPETEKaHUEM BO3TyXa
MEXTy CMEKHBIMU TIOMEIICHUSIMH 3/IaHUS
(aKTUBHBIN UTI03, BO3AYIIHBIN 1ucOaaHc,
BO3/IYIITHBIC 3aBECHI).




CrpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3yiabTaThl
00y4eHus

OneHouHble CpeacTBa

CHCTEM

2.AHanu3 CXEeMHBIX PEIICHUI CUCTEM acIupaluu
U THEBMOTPAHCIIOPTA.

3. OcobeHHOCTH pacdyeTa CUCTEM aCIIMpalu 1
ITHCBMOTpPAHCIIOPTA.

4. Crioco0b! co3nanus 3PPEeKTUBHON BEHTUIIALUT
B TJIbBAHMYECKUX U TPABWIBHBIX [€XaX.

5. OcHoBHbIE 0aJaHCOBBIE YPAaBHEHUS JUIs
TaJIbBAHWYCCKUX U TPABUJIbHBIX LECXOB.

6.OCHOBHBIE IPUHIIMIIBI PEIICHUS] BEHTUIISILIUU
LIEXOB CO 3HAYUTEIbHBIMU TEIUIOBBIJCICHUAMY Ha
IIpUMEpPE Ky3HEYHBIX LIEXOB.

7. OCHOBHBIE IPUHLIUIIBI PEIIEHUS BEHTUIISILIUU
LIEXOB CO 3HAYUTEIbHBIMU TEIUIOBBIJCICHUAMH Ha
IIpUMEpPE TEPMUYECKHUX LIEXOB.

8. OCHOBHBIE TPUHIUIIBI PEIICHUSI BEHTUWISALIUU B
JINTENHBIX L[EXaX.

9.IlpuHIMIBI OpraHu3aIi aBapuHHON
BEHTWIALIMM B IIPOU3BOJICTBEHHBIX ITOMEIICHUSIX.

10.0Onpenenenre napaMeTpoB aBapuitHON
BEHTWJISILIMM HA OCHOBE 3aKOHOMEPHOCTEMN
HECTAIIMOHAPHOT'O pEXKUMa BEHTUIIUPYEMOT'O
IIOMCIIICHUA.

11. IlpuHUMIIBI OpraHU3aluy BEITSKHON 1
MPUTOYHON IPTUBOABIMHOM BEHTUIISALMH. OCHOBBI
MIPOEKTUPOBAHMUSL.

12.CoBpeMeHHbIE CUCTEMbBI BEHTUJISILIUKA 1
KOHJUITMOHUPOBAHUS KHUIIbIX 3TaHUIN
MOBBIIIEHHONW KOM(OPTHOCTH.

13. Ananu3s crioco6oB coznianus 3pGeKTUBHOMN
BEHTUIISIITUH TUITOBBIX XKUJIBIX 3,Z[aHI/II71

14. Metoauky pacyeTa HEOPraHU30BAHHOTO
BO3/TyX000OMEHa B MHOT'O3TaKHOM 3/IaHUH, pacyeTa
o0beMa yaasieMoro Bo3ayxa.




CrpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3yiabTaThl
00y4eHus

OneHouHble CpeacTBa

IlepeyeHb KOHTPOJIbHBIX MPAKTHYECKHX
3adaHui
JJIS1 MOATOTOBKH K K3aMeHY

1.IlpousBecTy aHaIU3 CXEMHBIX PEILIEHUIN CUCTEM
acnypanuy ¥ MTHEBMOTPAHCIIOPTA.

2. Paccunrarh cuctemMy MHEBMOTpPaHCIIOPTa
COTJIACHO BapUaHTOB 3aJaHUM.

3. CocTaBUTh OCHOBHBIE OAJITAHCOBBIE YPaBHEHUS
JUTS TaJIbBAHMYECKOTO 11eXa COTJIAaCHO BAPHAHTOB
3a/laHUN.

4. CocTaBUTh OCHOBHBIE OaJlaHCOBBIC YPABHEHUS
JUISL TPABUIJIBHOTO 11€Xa COTJIACHO BapUAHTOB
3alaHuN

5. Paccuurtarh BO3/1yX0BO/I paBHOMEPHOH pa3jiaduu
C TIOCTOSIHHBIM CTaTUYECKUM JIaBJICHUEM JTTHHOU
3M u HayaabHBIM ceuenneM AXB = 0,6x0,8Mm.
KonnuecTBo NpUTOYHOrO BO3yXa COCTABIISIET
8500 m3/4. Pa3znaua Bo3ayxa MpOU3BOAUTCS Yepes
niens. CKOpOCTh BO3AyXa Ha BBIXOJIE U3 MIENU — 5
m/c

6.Paccuntarh BO34yX0BO/I paBHOMEPHOU pa3ziauu
C 9TUMHU ke JaHHBIMU 10 MeToay mpod. IT.H.
Kamenesa.

7.ITpon3BecTu aHAIN3 ypaBHEHUH OAJIaHCOB 110
TEII0Te M 0AJIAHCOB IO BO3AYXY B TEPMUYECKOM
Lexe.

8.BbImomHUTE 0030p M aHaU3 PhIHKA
MPUTOYHO-BBITSKHBIX YCTAHOBOK C YTHJIM3ALUEH
teruia B P®. Pabora ¢ karaimoramu

IIpumep 3a1aHusI HA KYPCOBOM NMPOEKT

1. CupoexTtupoBaTh BEHTHJIALINIO B

npoMbliieHHoM 1exe. [Ipexycmorpers

MCECTHBIC OTCOCBHI oT HCTOYHUKOB

BPEIHOCTEH.  3alUTUTh  TMPOEMBI  OT




CTpYKTYpHBII
PYKTYP [Tnanupyemblie pe3yiabTaThl
JJIEMEHT OueHoYHbIE CpEACTBA
00y4eHus
KOMIIETEHIINHU

BpBIBAaHUS XO0JIOTHOTO BO3/IyXa.
[Ipoananmmu3upoBaTh OalaHCH TIO BO3IYXY,
TEIJIOTE W 1O JAPYTMM BPEAHOCTSIM B
TEIUIbIA, TEePEeXOAHBIM M  XOJOJHBIN
pacdeTHbIC TIEPUO/IBI. Onpenenuthb
pacdeTHbIii BO3ayX000MeH. (OOOCHOBAThH
MIPUHSATHIE CXEMBbI BO3ayXooOMeHa. [1nan u
paspes mexa, pacroyioxeHue
obopynoBanus, opueHTanuio  (acana,
PEXKUM pabOTHI 11eXa BBIOPATH 110 3aJaHUIO.

0) [Hopsinok npoBeeHUsi MPOMEKYTOYHOM ATTECTAIMH, IOKA3aTeJIM U KPUTEPHHU
OlleHUBAHMS:

IIpumepHasi CTPYKTYpa M coiepKaHue MYHKTA:

[TpomMexyTouHas aTTecTanus 1o JucuuIuinee «Cnocoosl co3nanns 3QpGpeKTHBHOH
BEHTHJ/ISILIMH 3aHUI» BKIIFOYAET TEOPETUYECKHUE BOIPOCHI, ITO3BOJISIOIINE OLIEHUTh YPOBEHb
YCBOEHHUS 00Yy4arOIIUMHUCS 3HAHUN, U IPAKTUYECKUE 3aJaHUSI, BBISBIISIONINE CTENICHD
c(OpMHUPOBAHHOCTH YMEHUH U BIAJCHUNA, TPOBOAUTCSA B (hOpME IK3aMEHa C OLIEHKON U B opme
BBITMIOJTHEHUS U 3alIUThI KypCOBOM pabOTHI.

DK3aMeH 10 JaHHOW AUCUHUILIMHE TPOBOJUTCS B YCTHOU (popMe 1o OmieraM, Kaxablid U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OHO MPAKTHUECKOE 3aJaHHUE.

IToxa3zatenu u KPUHTECPHUHA OLICHUBAHUS IK3aMEHaA:

— Ha OIEHKY «OTJMYHO» (5 0a/oB) — 00yUaroUiicss IeMOHCTPUPYET BHICOKHIA YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMATHUECKOE U TTyOOKOe 3HaHUE
yueOHOro MaTepuasna, CBOOOIHO BBIMIOJIHSAET MPAKTUYECKUE 3ajaHHsl, CBOOOTHO OTepUpPyET
3HAHUSAMHU, YMEHHUSIMH, IPUMEHSIET UX B CUTYAIUAX MOBBIIICHHON CI0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHB
c(OpPMHUPOBAHHOCTH KOMITETECHITUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTEIIbHBIC OINOKH, HETOYHOCTH, 3aTPYAHCHHS ITPH aHAJTMTHYECKUX OTIEPaIlnsX, TEPeHOCce
3HAHWU ¥ YMEHUH Ha HOBbIC, HECTAHIAPTHBIC CUTYAIUH.

— Ha OLIEHKY «y/JI0BJeTBOPUTEIbHO» (3 Oaia) — 00yJyarouuiicss 1eMOHCTPUPYET MOPOTOBBIT
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIMI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUATHI JTOMYCKAIOTCS




OIIMOKH, MPOSIBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHUMN, YMEHUI, HABBIKOB, O0yJaroLIHiics
WCTIBITHIBACT 3HAUNTEIBHBIE 3aTPYAHCHUS [IPU ONIEPUPOBAHUH 3HAHUSIMH U YMEHUSMU TIPH UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 0amia) — 00yJaromuics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CYyIeCTBEHHbIC OINOKH, HE MOXKET MTOKa3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA IIPOCTHIX 3aad.

— Ha OIICHKY «HEeYT0BJIeTBOPUTEIbHO» (1 Oain) — 0OyJaromuiics He MOXKET MOKa3aTh 3HAHUS HA
YPOBHE BOCTIPOU3BEICHHS U 00BICHEHUSI MHPOPMAIUH, HE MOXKET MOKa3aTh HHTEIUICKTYaIbHbBIE
HAaBBIKH PELICHUS MTPOCTHIX 3a/1a4.

IToxa3aTeu 1 KPUTEPUHU OLICHUBAHUS KYPCOBOIO IPOEKTA:

— Ha OLEHKY «OTJMYHO» (5 OaloB) — MPOEKT BBIIOJHEH B COOTBETCTBUM C 3aJaHHUEM,
o0yyaroIuiicsl MOKa3blBae€T BHICOKUN YpOBEHb 3HAHMM HE TOJBKO HAa YPOBHE BOCIIPOU3BEICHHS U
00BsicHeHUs! HH(POPMAITUH, HO ¥ MHTEJUIEKTYyalIbHbIE HABBIKM PELICHUS TPOOJIeM U 3aa4, HaXOXKICHUS
YHUKAJIBHBIX OTBETOB K Mpo0sieMaM, OLIEHKH U BBIHECEHUSI KPUTUYECKUX CYKICHUM;

— Ha OLIGHKY «Xopomo» (4 Oamia) — TPOEKT BBHIMOJHEH B COOTBETCTBUU C 3aJaHHUEM,
oOyyaroluiicsl TOKa3blBaeT 3HAHMS HE TOJBKO HAa YPOBHE BOCIHPOM3BEAECHUS M OOBSICHEHUS
UH(OPMALINH, HO U HHTEJUICKTYaIbHbIC HABBIKH PEUICHHUs IPo0JIeM U 3a/1a4, HaXOKACHUST YHUKAIBHBIX
OTBETOB K IIpo0JieMam;

— Ha OLICHKY «Y/I0BJIETBOPHUTEJIbHO» (3 0aiia) — MPOEKT BHIIIOJHEH B COOTBETCTBUU C 3aJJaHUEM,
oOyyaroIiuiicss IOKa3blBaeT 3HAHUS Ha YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS WHGpOpMaluy,
MHTEJIJIEKTyaJIbHbIE HABBIKM PELICHUS MPOCTHIX 33/1a4;

— Ha OLEHKY «HeyJ0BJIeTBOPHTeIbHO» (2 Oajia) — 3aJaHue MPEernojaBaTelss BBIIOIHEHO
YaCTUYHO, B MTPOIECCE 3aLIUTHI MPOEKTa 00YJAIOIIUICS TOMYyCKAeT CYIIeCTBEHHBIE OITHOKH, HE MOKET
IOKa3aTh UHTEJUIEKTYaIbHbIC HABBIKM PEILIEHHs TOCTABICHHOM 3a1auu.

— Ha OLCHKY «HeyJAOBJIeTBOPUTeNbHO» (1 Oami) — 3amaHue mpenojaBaTelisi BBITOJIHEHO
YaCTUYHO, 00YyYaromMiics He MOXET BOCIIPOM3BECTH U OOBACHUTH COJEP)KAHUE, HE MOXKET MOKa3aTh
MHTEIJIEKTYaJIbHbIE HABBIKU PEIIEHUS MIOCTAaBICHHOM 3aauu.



