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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YTPaBICHUS HEIBUKUMOCTBIO U HH)KCHEPHBIX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii IO.A._MopeBa

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roly Ha 3aceaHuu Kapeapsl YIPaBICHUS HEABUKUMOCTBIO U HH)KEHEPHBIX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoeHus nucuuiuinHbl «CrienuanbHble pa3/ieibl TPUKIATHONW TETNIOTEXHUKU U
TUAPOAIPOTUHAMUKI SBIISETCS: M3y4EHHE OCHOB MCIOJIB30BAHUS 3aKOHOB TEINIOMAcCOOOMEHa
U TUAPOA’POIMHAMUKU B TEXHUKE, TOCTHKEHUE CITIOCOOHOCTH MPUMEHEHHS MTOJIyYeHHBIX 3HAaHUI
B TEIUIOHEPT€TUKE, TEIJIOTa30CHA0KEHU Y, BEHTHWIISILIUY U KOHAUIIMOHUPOBAHUU BO3/TyXa.

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

Juctuummuaa CUCTeMbl aBapUHONM BEHTIIISIIIUY 3[aHUA BXOUT B 4aCcTh Y4EOHOTO IIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

Jis  w3ydeHus  JUCHUIUIMHBI ~ HEOOXOAWMBI  3HAHWUA  (YMEHUS,  BIAJCHHS),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

W3ydyenue nucuuIuIMHbI 0a3upyeTcsl Ha 3HAHUSIX, YMEHUSIX U HaBBbIKAX, MIPUOOPETEHHBIX
CTYACHTaMH B XOJI€ U3yUCHHSI JUCITUTUINH:

- cHOeuuanbHbIe  pa3lenbl  BbICIIEH  MaTeMaTUKU:  TEOpUs  aJIrOPUTMOB,
Qg depeHraIbHOe U HHTETPATbHOE UCUUCIICHUS, BEPOATHOCTh U CTAaTHCTHKA, dJIEMEHTapHas
TEOpHUsl BEPOSTHOCTEH, MOJETH CIy4YalHBIX MPOLECCOB, CTATUCTUYECKHE METOJbl 00paboTKu
OKCIIEPUMEHTAIBHBIX JTAaHHBIX;

- nHopMaTuKa: 0o0IIasi XapaKTEPHCTHKA MPOIECCOB cOopa, mepenadd, oOpaboTKH U
HAKOIICHUS MH(POPMALWHU; MOJAETH pemeHus (YyHKIMOHAJIBHBIX W BBIYMCIMTEIBHBIX 3a7a4;
ANrOpUTMU3ALIMSA U IPOrpaMMUpOBaHue; 0a3bl JaHHBIX; KOMITbIOTepHAas rpaduka;

- HayepTareJbHas TeOMETpHs, YepueHHe M MallMHHAs rpaduKa: YHCIOBBIE OTMETKH,
nepeceyeHus] B aKCOHOMETPHUHM;, YepUeHUe: TEXHUKA YEPUYCHHS] U TeOMETPUUECKHE MOCTPOCHUS;
I'OCTsr; ECK/I; MalilnHOCTPOUTENIBHBIE U ApXUTEKTYPHO-CTPOUTENIbHBIE YEPTEKU; MalTMHHAS
rpaduka: METOJIbI U CPEICTBA MALTUHHON TpaduKu;

- TUAPABIMYECKHE PEXHUMBI TPYOOIPOBOAHBIX CHUCTEM: THAPOCTATHKA, OCHOBEI
THJIPOAMHAMUKY, THAPABINYECKHE CONPOTHUBIIEHUS, YCTaHOBMBILIEECS W HEYCTaHOBHUBILIEECS
JIBYDKEHUS KHUJIKOCTH; HCTEUEHHUE )KUIKOCTH,

- TEOPETHYECKHE OCHOBBI TEIUIOTEXHUKH — OCHOBHBIE NPOIECCHl TEPMOJWHAMMKH,
nuarpaMma JIByx(a3Horo nmepexoja BeniecTBa, 3aKOHBI Iepeadr TeIIOTHI: TEMIONPOBOAHOCTb,
U3JIy4YeHue, KOHBEKTUBHBIHN TEI000MeH.

[TporpamMma TUCIUILTIHEI TOTHYECKH B3aUMOCBSI3aHa CO CMEKHBIMU JUCIATUTMHAMH.

3HaHus (YMEHUs], BIAJCHUS), TOJYYEHHbIE NPU U3YYEHUU NAHHOW TUCIUIUIMHBI OynyT
HEOOXOUMBI JUIsl U3yYeHUS U CHUIUTNH/TIPAKTHK:

['uapaBiruecKue peKuMbl TPYOOTIPOBOIHBIX CHCTEM

HopmaruBHass ©0a3a TPOEKTHpPOBAaHUS , MOHTa&Xa M OKCIUTyaTallid CHCTEM
TETIOCHA0KEHUS U BEHTHIISA LU

Crioco6s1 2 HeKTUBHOM BEHTHIISIINY 3TaHUIA

DHEpro- v pecypco cOEpeKeHNEe B CUCTEMaX TEIJIOCHA0KEHHUS M BEHTHJISIIHH

OCHOBBI MOICTTMPOBAHHUS TEILJIOBOTO ¥ BO3AYIIHOTO PEKUMOB 3/1aHUM

Teopus 1 mpakTHKa CO3IaHMSI CHCTEM KITMMATHU3AIUH 3TaHHH

D¢ dexTuBHBIE CHCTEMBI TETUIOCHAOKEHUS 31aHUI

[TonroToBka K Mporeaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM pabOThI

[Tpou3BoCTBEHHAS - HAYYHO-UCCIIEIOBATEIbCKAs TPAKTHKA

DHeproayuT cucteM o0ecrieyeHuss MUKPOKIMMaTa 3JaHui

MeTo0I0THsT B METOTBI HAYYHOTO MCCIICIOBAHMUS

OCHOBBI HAYYHOW KOMMYHHKAIIAN



TenmomaccooOMeHHbIE Tpolecchl B 00OPYJOBAHWM CHCTEM TEIUIOCHAOKEHUS U
BEHTWISALNH

VYueOHas - HAyYHO-HCCIIEA0BaTeNIbCKas paboTa

3 KomnereHnnu o0y4aoiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI
AMCHUIIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbraTe ocBOeHUS IUCHMILIMHBI (MOIyisi) «CHCTeMbl aBapUHHOW BEHTWJISALMU
31aHUID 00yUYaIOMIMKCS JOIDKEH 00J1a1aTh CIEAYIONMMH KOMITETCHIIUSAMU:

Kon unaukaropa

[1K-4 CnocoOeH BBINONHUTH CHEHUANBHBIE pacyeTbl JUIsl TMPOCKTUPOBAHUS KOTENIbHBIX,
LEHTPAJIbHBIX TEIJIOBBIX IIYHKTOB
[1K-4.1

Nuaukarop 10CTHKEHUS KOMIIETEHIUN

CocraBisieT TEIUIOBYIO CXEMY C pacyeTOM TEIUJIOBBIX M MaTe€pUaIbHBIX
0amaHcoOB, BBIMOJHSAET THAPABINYECKHE pacueTsl  TPyOOIPOBOJIOB,
OCYILIECTBISIET BBIOOp  OOOpyIOBaHMS M apMarypbl  KOTEJbHBIX,

HCHTPAJIbHBIX TCIJIOBBIX ITYHKTOB, 0(1)OpMJI$[eT pacyeThbl U NOACHUTCIIBHYIO
3aIIMCKY




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas padora — 32,9 akaj. 4acoB:
— ayIUTOpHAs — 32 aKaJl. 4acoB;
— BHeaynutopHas — 0,9 aka. yacos;
— caMocTosTeNbHAs paboTa — 75,1 aka. 4yacos;
— B (hopme npakTuaeckoit moarotroBku — 0 aka. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas s
o | wouTaxTHas pabota E 3 ®dopma TeKyILero
=
5 B aKaj. yacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = . p Kon
S & © | caMocTOsITeNBHOI | ycreBaeMOCTH U
JTACIUTUTAHBI 5 £ .. | xommerenmu
@) g £ paboThI TIPOMEKYTOYHOM
nma0. | mpakr. | 3 &
Tlex. e aTTecTaluu
3aH. 3aH. O =
1. 1. ABapwuiiHasi BEeHTHIISAIUS
[Tonck
1.1 1. Opranusarus Ny
N JIOTIOJTHUTENEHOM
aBapUUHON BEHTHJISLUH B
UH(pOPMAIUU 10
MPOU3BOJICTBEHHBIX .
3aJaHHOH TeMe
MOMEIICHUSIX .
(pabora c VYeTHblit onpoc.
2. Onpenenerne oubnmorpaguuec IIpoBepka
HEKOTOPBIX napametpos| 1 3 2/0,51 | 11,1 P POBCP [K-4.1
N KAMH MPAKTHIECKUX
aBapMMHOU BCHTWIAIIMM Ha v
N Marepuanamu, 3amaHui
OCHOBE 3aKOHOMEPHOCTEH
CIIPaBOYHHUKAMH,
HECTAlMOHAPHOTO PEXUMa
KaTaJIoraMH,
BEHTHIIPYEMOTO
CITOBapSIMH,
TOMEIICHUS
SHIUKIIOTIE TUSIMHU
HWroro no pazaeny 3 2/0,51 | 11,1
2. 2. TIpoTrBOABIMHAS
BCHTWJISI U
[Tounck
JIOTIOJTHUTEIbHON
21 1. BeITshxHas UHPOPMALIUH T10
MIPOTUBOABIMHAS 3aJlaHHOM Teme
BEHTUJISILIAS B (pabota ¢ YcTHBI ompoc.
MHOTOATaXHBIX 3JJaHUAX oubnnorpaguuec [posepka
A 1] 2 10,51 | 10 rpag posep M1K-4.1
2. [putounas KAMH MPAKTHIECKUX
MPOTUBOABIMHAA MaTepuajlaMu, 33}13.HHI>’I
BEHTUJISIIIAS B CIIPaBOYHHKAMH,
MHOT'O3TA>XXHBIX 3JaHUAX KaTaJioraMH,
CIIOBapsIMH,
OHIUKIONIC AUSIMHU




2.2 [IpoTHBOABIMHAS
BEHTHUJISLINS
00IIIECTBEHHBIX 3IaHHM

2/21

10

[Touck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o

3aJJaHHON TeMe
(pabota ¢
oubnmorpaguuec

KAMH

MaTepuagamu,
CIPaBOYHHKAMU,
KaTaJoraMH,
CIIOBApSIMH,
SHIUKIIONE TUSIMHU

VYcTHBIN onpoc.

[Iposepka
MIPAKTUYECKUX
3a1aHui

[K-4.1




2.3

3. [MpuHnMmUansHeIE
CXEMBI CHCTEM
MIPOTHUBOIBIMHOMN
BEHTHJISLINK
00IIECTBEHHBIX 3IaHUM

3.1 IIpuHnMnuaneHbIe
CXEMBI CHCTEM
MEXaHUYECKOM BBITSDKHOM
MPOTHUBOIBIMHOMN

BEHTWISILIUK U3 KOPUIOPOB
U XOJUIOB OOIIECTBEHHBIX
31aHUN
3.2[IpuHUIMTIHABHEIE

CXEMBI CHCTEM
MEXaHHYECKOM  BBITSHKHOM
MIPOTHBOIBIMHOM

BeHTWISIIMM ~ TIOMELICHUH
0OIIECTBEHHBIX 3/1aHUM
3.3[lpuHIMTIHAEHAS cXeMa
CUCTEMBl ~ MEXaHMYECKOH
BBITSKHOMN
MPOTHBOABIMHOM
BEeHTWISIINM U3 KOPHUZOPOB
6e3 €CTECTBEHHOTO
OCBEIIEHUS B
0OIIECTBEHHBIX 3/1aHUSIX
34 TIpuHIMNIIATBEHBIC
CXEMBI cUCTEM
MEXaHUYEeCKOW TPUTOTHOMN
MIPOTHBOABIMHOM
BEHTHUIIAIINN B
OOIECTBEHHBIX 3/IAHMAX C
He3aIbIMJISIEMbIMU
JECTHUYHBIMH  KJIETKaMH
tuna H 2. Tlogaya Bo3nayxa
B JIECTHHIy W B IIaXTy

mudToB o0mMMu
cHCTEMaMHU

3.5 IIpuHuMNUaNEHEIE
CXEMBI cHCTEM
MEXaHMYECKON IPUTOYHON
IPOTUBOABIMHOI
BEHTUWISALIMU B
OOILECTBEHHBIX 3IaHUAX C
HE3aJbIMIISIEMBIMU

JECTHUYHBIMH  KJIETKaMH
tuna H 2. Tlogaua Bo3nayxa
B JIECTHHIy W B IIaXTy

mudToB OTJIEIILHBIMU
CHCTEMaMHU

3.6 [TpuHUMNHaNEHEIE
CXEMBI cHCcTEM

MEXaHUYECKON

4/1,91

10

Iounck
JIOTIOJTHUTEIbHON
“HPOPMAIIUH T10

3a/1aHHOM TeMe
(pabota c
6ubnuorpaduyec

KUMH

MaTepuanamu,
CIPaBOYHHUKAMH,
KaTaJIoTaMH,
CITOBapSIMH,
SHIUKIIOTIETUSIMHU

VYcTHBIH ompoc.

ITposepka
MPaKTHIECKUX
3a1aHu

[1K-4.1




24

4 IIpoTuBOABIMHAS
BEHTHJISLINS KHIIBIX
31aHUI
4.1 [MpuHMIUanLHBIC
CXEMBI CHCTEM BBITSKHOM
MPOTHUBOIBIMHOMN
BEHTHJISIIIU u3
MEKKBapTHPHBIX
KOPHIIOPOB
4.2 [MpuHnMIUanTLHBIC
CXEMBI CHCTEM MPHUTOYHOM
MPOTHUBOIBIMHOMN
BeHTWISIIMK B OKUIIBIX
3IAHUSX c Tomcic .
HE3aIbIMIISIEMBIMH AOTOTHUTEIEHOH
JIECTHUYHBIMH ~ KJIETKaMH HH(bOpMaPHH 1o
tuma H 1 ( snecrHuuHas 3a/1aHHOH TCME .
letka C HAPYKHBIM (pabota c YcTHBIH ompoc.
repexoziom ) 3 12 oubnmorpaguuec [Iposepka K-4.1
43 TIpHHIHmHATHETE KUMH TPaKTHIECKAX
CXeMBI CHCTEM MPHUTOYHOM MaTcpranami, SaaHiMH
HPOTHBOBIMHO CIPaBOYHHKAMH,
BeHTWISIIMM B JKHJIBIX Karaloramu,
B — c CIIOBAPSIMH,
He3aJbIMIIIEMBIMH SHITHRKITOTICAHAM
JIECTHUYHBIMH  KJICTKaMH
tuma H 2 ( momaua Bo3myxa
B JIECTHHUIY H  MIAXTY
mhTOB OTAETbHBIMH
CHCTEMaMH )
4.4 TlpuHIMNIHATBHBIC
CXEMBI CHCTEM MPHUTOYHOM
MPOTHUBOIBIMHOMN
BEHTWISIIMA B JKUIIBIX
3AHUSX c
HE3aAbIMIIICMBbIMHU
JECTHUYHBIMH ~ KJIETKaMH
tuna H 2 ( nomaua Bo3myxa
[ouck
JIOTIOJTHUTENIEHOM
UH(OPMAIHH T10
3aJJaHHOU TeMe
2.5 CrpyiiHasi BEHTHIIALUS, (pabota c VYerublii onpoc.
Kak Ccroco0 TMOBBIIICHUS oubnmorpaguuec ITpoBepka
1 411 | 10 IK-4.1
3¢ PeKTUBHOCTU CHUCTEM KUMHU MPaKTHUECKUX
BEHTHJISIIHH. Marepuanamu, 3aIaHui
CIIPaBOYHHKAMH,
KaTaJoraMu,
CIIOBapSIMH,
SHITUKIIOTIC TUSIMHA
[Tounck
2.6 Crpylinbie JIOTIOTHUTEIHHON
BEHTUJISITOPBIL. rH(OpMaLIH IO
Bentunsatopst 3aJJaHHON TeMe
JIBIMOYIaJICHHSI. (pabota ¢ YcTHBI ompoc.
Pazmerienue CTPYHHBIX 2 30,51 | 12 oubnmorpaguuec Iposepka K-4.1
BEHTUJISITOPOB. Bri6op KAMH MPAKTHIECKUX
THIIOpa3Mepa  CTPYHHOTO MaTepUaIaMH, 3aaHuH
BEHTHUIISATOPA. Pacuer CIIPaBOYHHKAMH,
pCaKTHBHOﬁ TATHU KaTaJioraMi,
CTPYHHOTO BEHTHJISTOPA CIIOBapsIMH,
OHIUKIIONIC AUSIMHU
Hroro no pazaeny 13 14/591| 64




Hroro 3a cemectp

16

16/6,411

75,1

3a0

Hroro no JUCHUITIIINHE

16

16/6,4
144

75,1

3a4eT C OLICHKOI




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jiig  peanu3zanuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B  KayecTBe
00pa3oBaTeNbHBIX TEXHOJOTMM B MpenoJlaBaHuM JTUCHUILIMHBI «CrenralibHbIe  pa3/ielibl
NPUKIATHON TEIUIOTEXHUKM U THAPOA’pOAUMHAMHUKHMY HUCIOJB3YIOTCA TpPAAULMOHHAs U
MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

[Ipu oOyuenun cryaeHtoB aucuuiuinHe «CrenuanbHble paslienbl MPUKIAAHON
TEIUIOTEXHUKHU U THIPOAIPOJUHAMUKH » CIIEYeT OCYIIECTBIISITh CICAYIOIINE 00pa3oBaTeIbHbIC
TEXHOJIOTHH:

1. TpaaunuonHsie 00pa30BaTEIbHBIE TEXHOJIOTHU OPUEHTHPYIOTCS Ha OpPraHU3AIMIO
00pa3oBaTeNbHOTO  MpoLlecca, MPEANOJAralilyl0 MPAMYI0  TPAaHCISAIUIO 3HAHUA  OT
npernoaaBarelis K CTyJIeHTY (IMPEeuMYIECTBEHHO HAa OCHOBE OOBSICHUTEIHHO-UUTFOCTPATUBHBIX
METO/I0B OOYYCHHMS).

@Dopmbl y4eOHBIX 3aHSATUH C UCIIOJIB30BAHUEM TPAJUIIHOHHBIX TEXHOJIOTHI

NndopmanonHas Jekuuss —  [OCIENOBAaTEIbHOE  H3JIOKEHHE MaTrepuaisa B
JTUCITUTUIMHAPHON JIOTHKE, OCYIIECTBIISIEMOE TPEUMYIIECTBEHHO BepOaIbHBIMU CPEICTBAMU
(MOHOJIOT MperoaaBaTesl).

[IpakTrueckoe 3aHATHE, MMOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHMM M HABBIKOB 10
MPEAI0KEHHOMY aJITOPUTMY .

2. Texuomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOTO IMpolecca,
KOTOpas MpearnoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYAIUH JIJIs1 CTUMYJITMPOBAHMS aKTUBHOM IMO3HABATEIHLHOU JAEATEIHHOCTH CTYICHTOB.

®opmbl y4eOHBIX 3aHATHI C UCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0yUEeHHUS:

[IpakTnueckoe 3aHaTHEe B (GOpMe NPAKTHKyMa — OpraHu3amus y49eOHOW paboThI,
HalpaBlieHHAs Ha pelIeHHEe KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOW 3a/aud, TpeOyromei oT
CTYyJICHTa IPUMEHEHUS KaK HAYYHO-TCOPETUUECKUX 3HAHUM, TAK U TPAKTUYECKUX HABBIKOB.

3. TexHonoruu MpOEKTHOTO OOY4YEeHUS — OpraHU3alus 00pa30BaTEIBLHOTO IMpollecca B
COOTBETCTBUHU C aJTOPUTMOM IIOATAIMHOIO PEIIEHUs MPOOJIEMHON 3aJauyd WM BBITOJTHEHHS
yaeOHoro 3ananus. [IpoekT mpeamnogaraeT COBMECTHYIO Y4€OHO-TIO3HABATEIbHYIO JIEATEIbHOCTh
TPYNIBI CTYEHTOB, HAMPABJICHHYIO HA BBIPAOOTKY KOHIIEMIINH, YCTAHOBJICHHE 1LIeTeil U 3a/1ad,
(GOPMYITUPOBKY OXKHUJIAEMBIX DPE3YJbTAaTOB, OMpPEACICHUE TMPUHIIMIIOB M METOJUK PEIICHHS
MOCTaBIIEHHBIX 3afad, MJIAHUPOBaHHWE XoAa pabOThl, TMOUCK MTOCTYMHBIX M ONTHUMAIbHBIX
pecypcoB, MOATANHYIO pEaTU3allli0 IJaHa paboThl, MPE3EHTALMIO PEe3yJbTaTOB pPabOThHI, HX
OCMBICJIEHUE U Pe(IEKCHUIO.

4. luTepakTUBHBIC TEXHOJIOTHH — OpraHU3alusl 00pa30BaTeIbLHOTO IMpoIecca, KOTopas
MpeAnoaaraeT akTUBHOE U HEIMHEMHOE B3aMMO/IEHCTBHE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEUMATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  TakOro  pojJa  NOPUHIMI  HUHTEPAKTUBHOCTH
MIPOCIICKUBACTCA B OOIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUM.

5.  HH)popManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHUH  —
opraHu3alys 00pa30BaTEeILHOrO MPOIlecca, OCHOBAHHAs HAa TPUMEHEHUH CIICIIMATIU3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPENICTB padOThI ¢ MH(OpMALIHEH.

®opMbl yIeOHBIX 3aHSITHH C HCIOIB30BAHHEM HWH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI:

Jlexumsi-Bu3yanu3anuss — W3JI0KEHUE COJEPKAHMS COMPOBOXKIACTCS Tpe3eHTaIen
(TeMoHCTpaIe yueOHBIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayIHO- U BUICOMATEPHUAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE pPE3YIbTaTOB
MIPOEKTHOW WMJIM MCCIIENOBATEIHCKONU JEATEILHOCTH C HCIOJIh30BAHUEM CIICIIHAIM3UPOBAHHBIX
MPOTPaMMHBIX CPEJICTB.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4YaromMXxcst
[TpencraBneno B nmpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Mupam A.O., TEXHUYECKAS TEPMOJJMHAMUKA. TEINIOMACCOOBMEH /
A.O. Mupam, B.A. IlaBnenko - M. : UzpmarensctBo ACB, 2017. - 352 c. - ISBN
978-5-93093-841-8 - Tekcr : anekrpounsiii // DBC "KoncynbranT crymenra” | [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938418.html (nara oopamenus: 29.09.2020). -
Pexum noctymna : 1o nojmnucke.

2. Epodees, B. JI. Teruorexnuka B 2 T. Tom 1. TepmonnHamuka u Teopust TEIUIOOOMEHA |
yueOnuk mis By3oB / B. JI. Epodees, A. C. Ipsxun, I1. JI. CemenoB ; mox peaakuueii B. JI.
Epodeena, A. C. Ilpsxuna. — Mocksa : M3garensctBo FOpaiit, 2020. — 308 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-01738-0. — Tekcr : anektponnsiii // DBC FOpaiit [caiit]. —
URL: https://urait.ru/bcode/448239 (nara o6pamenus: 23.06.2020).

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Epodees, B. JI. Temiorexarka B 2 T. Tom 1. TepmonrHaMuka U TEOpHUs TEIUIOOOMEHaA :
yueOnuk s By3oB / B. JI. Epodees, A. C. Ipsxun, I1. JI. CemenoB ; nmox penakimeir B. JI.
Epodeesa, A. C. Ilpsxuna. — Mocksa : M3garensctBo FOpaiit, 2020. — 308 c¢. — (Bricuiee
obpaszoBanue). — ISBN 978-5-534-01738-0. — Tekcr : anexrponnsiii // DBC Opaiir [caiit]. —
URL.: https://urait.ru/bcode/448239 (narta obparienus: 23.06.2020).

2. Bunun, 0. B. TeopeTnueckue OCHOBBI TEINIOTEXHUKH. TermaomaccooOMen: YueOHoe
nocobue / Bugun 10.B., Kaszakos P.B., Komocos B.B. - Kpacuosp.:CDY, 2015. - 370 c.: ISBN
978-5-7638-3302-7. - Tekcrt : anexTponHbIit. - URL: https://znanium.com/catalog/product/967810
(mara obparenust: 29.09.2020). — Pexxum g0CTyma: 1Mo MOAMUCKE.

3. HoBocenoga, 0. H. TemocHa0xxeHrne ¢ 0CHOBaMH TEIUIOTEXHUKH | ydeOHOe mocobue /
1O. H. HoBocenoga, FO. A. Mopesa. - Marautoropck : MI'TY, 2014. - 86 c. : ui., Tab1., CXEMBI. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1107.pdf&show=dcatalogues/1/1120
321/1107.pdf&view=true (mara ooOpamenus: 14.05.2020). - MakpoodwsekT. - Tekcr
ANEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJor.

4. Bproxanos, O. H. OCHOBBI THIPABIMKH, TEIUIOTEXHUKH U ad3POJUHAMHKH © yueOHUK /
O.H. bproxanos, B.W. Kopo6ko, A.T. Menuk-Apakensa. — Mocksa : UHOPA-M, 2020. — 254
c. — (Cpemnee mpodeccuonanpHoe obOpazoBanue). - ISBN 978-5-16-005354-7. - Tekcr :
sanekTponnbii. - URL: https://znanium.com/catalog/product/1046933 (mara oOparieHus:
05.10.2020). — Pexxum gocTyma: 1o MoAmucKe.

B) MeTonuyeckue ykazaHus:

1 TpyOunpina, I'.H. MccnenoBanue kumeHust BOAbI B HEOTPAHUYEHHOM 0OBEMeE: METO/I.
yka3zaHus k naboparopHoit padore / I.H. Tpyounpsina, O.C. [llanoBanos; MarHuToropckuii roc.
texHnyeckuit yH-T uM. [.11. HocoBa. — Maruuroropck: MI'TY um. I".1. Hocosa, 2008. — 16c¢.: u.
- TekcT: HenmoCpeICTBEHHBIN.

2. Tpybuusina, I.H. Meronndeckue ykazaHusi 1 KOHTPOJIbHBIE 3aJaHUS 110 JUCLIUIUINHE
“TermomaccooOMeH” : METO/I. YKa3aHHUs K BBITOJHEHHUIO KOHTPOJIbHBIX padot / I.H. TpyOumbina,
N.B.Cukepun; Marautoropckuii roc. texuuueckuid yH-T uMm. I'.MI. HocoBa. — Marauroropck:
MI'TY um. I'.. Hocoma, 2011. — 28c¢.: mi1. - TekcT: HEMMOCPEICTBEHHBIN.

3. Ockonkos, C. B. TermiomaccooOMeHHOE 000pYI0BaHHUE TPEIIPUITUH



METOJIMYECKUE YKa3aHUS MO BBHIMOJHEHHIO KYpPCOBOTO MPOEKTA ISl CTYIECHTOB HAIPaBIICHUS
noarotoBku 140100 "Temmosuepreruka" / C. B. Ockonkos, JI. B. Hukomaes ; MI'TY, Kad.
TETUIOTEXHUYECKUX U DHEPreTHYeCKUX cucteM. - Maruurtoropck | MI'TY, 2012. - 1 snektpoH.
OIIT. JICK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1547.pdf&show=dcatalogues/1/1124
725/1547 pdf&view=true (mara oOpamenus: 14.05.2020). - MakpoobdbekT. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaunmeHnoBanue o
10 Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Windows 7
Professional(mma  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |[1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
STATISTICA 8.6 |K-139-08 ot 22.12.2008 0EeCCPOUHO
MS Office 2007 | 135 o1 17.09.2007 GecepoumHo
Professional
7Zip CBOOOJTHO 0eccpouHO
FAR Manager CBOOOJTHO 0ECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HazBsanue kypca CchblIka
MexnyHapoaHas 0aza CIpaBOYHbBIX M3TaHHM 110
BCceM oTpacisim 3HaHui SpringerReference
MexnyHaponHas 0a3a Hay4dHbIX MaTepHalioB B
obnactu (pU3MYECKHX HAyK WM HMHXWHUPHUHTA

http://www.springer.com/references

http://materials.springer.com/

Mexcysapopsas KOJLICKILIA HAYHHEIX http://www.springerprotocols.com/
IIPOTOKOJIOB IIO Pa3JIMYHbBIM OTPACJIiIM 3HAHUH
Mex Has IMOJTHOTEKCTOBBIX . .

CRAyHApoMHas 0asa OTHOTERCTOBEX et //link.springer.com/
»ypHaioB Springer Journals
Mex Has THUBHAS Hu

CHAYHAPOIA pedepa a http://scopus.com
ITOJJHOTCKCTOBAA  CIIpaBOYHAas Oasa JAaHHBIX
MC)K,Z[YHapOI[HaSI HAaYKOMCTpHYICCKAA

pedepaTuBHas M MOMHOTEKCTOBas Oasa manubix http://webofscience.com
HayuHbIx u3ganuil «Web of sciencey
Poccuiickas T'ocynapcTBeHHas Oubnmoreka.
Karanoru

DnekTpoHHBIE pecypchl Oubdanorexku MI'TY um.
[.1. HocoBa

Nudopmannonnas cucrema - EnnHoe okHO
JI0CTYTa K HHPOPMAIIMOHHBIM pecypcam
ITouckosas cucrema Akaaemust Google (Google
Scholar)

HammonansHast
uHdopmaronHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHASKC HAYYHOI'O IUTHPOBAHMS

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

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

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

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




DjekTpoHHas 0a3a mepuoauYecKux m3manuii East View
Information Services, OO0 «MUBHUC»
9 MaTepHa/JIbHO-TEXHHUYECKOE o0ecnevyeHne JUCIHILTHHBI (MOAYJIsl)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

JlexuvoOHHBIE ayauTOpUU: MyJIbTUMEIUNUHBIE CPEACTBA XPAHECHMSA, IIEepefadyd |
IpeACTaBiIeHus HUHPOpPMALUU (MHTEpaKTUBHAs [OCKa B KOMIUIEKTE C IIPOEKTOPOM U
KOMITBIOTEPOM). J[eMOHCTpaliMOHHBIE CTEH IbI, IJIAKAThI, HATJISATHBIE TOCOOUSI.

ITomemenus ns camocTosATenbHOM paboThl: [lepcoHanmbHBIE KOMIBIOTEPHI C MAKETOM
MS  Office, Beixomom B  MHTepHET ©W ¢  JOCTYIOM B  3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATENIbHYIO CPEly YHUBEPCUTETA.

Aynutopun AJi NPAaKTUYECKUX 3aHATUMN, TPYNIIOBBIX MHIAMBUAYAIbHBIX KOHCYJIbTALUM,
TEKYIEro KOHTPOJS M NPOMEXKYTOYHOW aTTeCTaluu: [IeMOHCTpallMOHHBIE CTEHIBI, ILIAKATHI,
HarJsHble nocoous

Ilomemenuss Ui  XpaHeHUsT M HPOPUIAKTHYECKOrOo OOCIYXHBaHHUA Yy4eOHOro
oOopynoBanusi: Illkadpel u cremnaxku g XpaHEeHUs Yy4eOHO-METOAMYECKON TOKyMEHTAallUH,
y4eOHOro 00OpyZOBaHUS M y4eOHO-HAIJISIIHBIX NOCOOUI; MHCTPYMEHTHI U 000pYIOBaHHUE IS
00cITy)KMBaHUS



IIpnioxenne 1
YueOHo-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSATEIbHOM PadoThl 00y4ar0UXCs

[IpuMepHasi CTPYKTypa U cOep:KaHue pa3/aea:

[To qucuumirae «CucreMbl aBApUHHONW BEHTHJISINUU 3aHUI » TPEAYCMOTPEHA ayIUTOPHAS U
BHEAYJUTOPHAs CAMOCTOSITEIbHAs paboTa 00yJarOIIMXCS.

Ay,Z[I/ITopHaH CaMOCTOsATCIIbHAA pa60Ta CTYACHTOB IIpEAIoIaracT peiCcHUC MpaKTHICCKUX 3a1a4
Ha INPaKTHYCCKUX 3aHATHAX. Hixe IIPUBCACHBI HEKOTOPBIC TUIIOBBIC 3a1a4H.

AIIP Nel. Metoa pacyeTa HeCTAIIMOHAPHOIO0 TEMIIEPATYPHOT0 MOJIS VISl TeJl KOHEeYHbIX
pa3MepoB (MeTO/ CyNepno3uuum, TeopeMa 0 epeMHOKeHNUH PelleHuil).

1.Pe3unoBas miacTMHa TOMIIMHON 20 MM, HarpeTas 10 TeMneparypsl tik;-140 °C
IIOMEILEHa B BO3AYIIHYIO Cpelly ¢ TeMueparypoil tx, - 15° C.  .Onpenenuts TeMneparypsl B
cepeiMHe U Ha MOBEPXHOCTH IJIacTUHBI yepe3 20 MUH. IOcjIe Hadana OXJIaXAeHus.

KoapduuueHt TennonpoBogHocTu pesunbl A=0,175 Br/(m* °C).

KoaduimeHT TermnooTaaqu OT HOBEPXHOCTH IUIACTHHBI K OKPYKAIOIIEM BO3JIyXYy PaBeH

0=65 B1/(M**°C)

AIIP Ne2. PacnoJiaraemasi padora B HeoOpaTHMBbIX npoueccax. MakcumaabHast
pacnoJiaraeMasi padora. JKcepreTu4ecKuii  KIjx

2m3/c ra3a, cocrosmero Ha 97% u3 CH4 u Ha 3% u3 C2HS, cxxuraercs B kotie. Temnosoit KIT/]
KoTna 95%, pacxoz nurareabHOM Bosl 20 Kr/c, TemnepaTypa nutareiabHoi Boast 40°C,
TeMIiepatypa ropenus razooit cmecu 2000°C, remneparypa AbIMOBBIX Fa30B Ha BBIX0JI€ U3 KOTJIA
150°C, ausmmas teriota cropanus CH4 35,88 M/Tx/m3, C2HS 64,15 MIx/M3, ckpbITast TEIioTa
napooOpazoBaHus BOJbI 2256 k/[x/Kr, n3o0apHas TEIIOEMKOCTb BOJSIHOTO 1apa 2,13 kJIx/Kr.
Omnpenenuts sxkceprernyeckuii KITJ1 ycranosku. Otser: 0,35.

2. CpaBHUTH 3HAUE€HUS MECTHBIX yKcen Hyccenbra npy 1aMMHapHOM TE€UEHUH KUIKOCTH B
KPYTJIOi TpyOe B YCIIOBUSX MOCTOSIHHOM TUIOTHOCTH TETIOBOTO TIOTOKA Ha CTEHKE, 0e3
MPEJBKIIIOUEHHOr0 Y4acTKa rufpoanHaMudeckoit crabunuzanuu (NUy) v mpu HaTM4UK TaKOTo
yuactka ((Nuy.ct). CpaBHEHHE POBECTHU ISl OTHOCUTEIBHBIX PACCTOSHHM OT BX0/1a B
oborpeBaemsIii yaactok X/d=\, 2, 5, 10, 15 u 20. Hucno Peiinonpaca npunasts Re* —1800,

[TonpaBky Ha y4acTOK ruapoanHaMudeckoi crabmmmzamu €= NUr/NUr.CT MOKHO BBIYUCITHUTB I10
dopmyne
-1 0.42

—035< LAy el yogs (L x)
£=59 Rexcd) ' (Remd

ATIIP Ne3. be3pasmepHast popma 1u(pepeHunaIbHbIX YPABHEHUI KOHBEKTHBHOI'0
TenjioodMeHa. Macuuradbl npuBeeHUA



[TpuBectu k Ge3pa3zMepHOMY BUAY YpaBHEHHE dHepruu. BeiOparh MacTaObl MpUBEICHUS

AIIP Ne4 IlpuHuMIbI MOIeIMPOBAHUSA, (POpPMA MPeACTABJIEHHUS IKCIIEPUMEHTATbHBIX
pe3yJbTATOB B BU/I€e YPABHEHUI MO100US, YHCJIA 000U

Ha skcnieprMeHTalbHOM YCTaHOBKE UCCIIEA0BAIACh TEILIOOT/Aa4a IIPH ITOIePEeYHOM 00TeKaHHU
OJIMHOYHOTO LIWJIMHJPA BO3IYyXOM. B pe3ynbraTe OnbITOB MOTYy4eHbI 3HAYCHUS KOIDPHUIIHECHTOB
TEIIOOTAAUH 0y ¥ 0, BT/(M**°C), [UIst ABYX HIIMHAPOB ANAMETPOM COOTBETCBEHHO (h=10 MM
d,=20 MM tipu ocTosiHO#M Temmeparype t,=20 °C ¥ pa3InuHbIX CKOPOCTAX HaOEraroIero
IIOTOKA M, M/C.

I[aHHBIe OIIBITOB ITPHUBCACHBI HUXKC:

O,MC . o 2,0 5,0 10 10
og, Br/(M®*°C)....39,5 712 106,5 165,3

g, B/(M**°C) . ... 312 556 83,4 128

HaiiTu KpuTepuanbHyIo 3aBUCUMOCTh s Ternootaaun Nu,=CRe,". CpaBHUTH rpauku
ay=f1(®) u 0p=F>(w)

Otser: Nu,.=0,18Re, %2,

AIIP NeS5. ABToMoOaeJbHOCTB Mpouecca. MeTox JIOKAJIbHOI0 TENJI0BOI0 MOAEJIUPOBAHMS.
OCHOBBI MOCTAHOBKH IKCIIEPUMEHTA

Ha mapormpoBojie neperperoro napa auamerpom d=400 MM ycTaHOBIIEHA H3MEPUTEIbHAS
nuadparma, KOTopas JoJKHA OBITH CIIEIUANIBHO MPOTApUPOBAHA, T.€. JOJKHA OBITH HailiieHa
3aBucuMocth AP=Ff(G), rme Ap—repenas craTnveckux AaBjieHuit B auadparme, [1a; G—pacxon
napa, Kr/c.

Tak xak 1o MMPONU3BOACTBCHHBIM IIPUYHNHAM TAPpUPOBKA HC MOTJIa OBITh IMPOU3BCJACHA
HCIMMOCPCACTBCHHO Ha 06pa3ue, TO IJIS 3TOM LIeIHn ObllTa M3rOTOBJICHA MOJCJIb B 1/5 HaTypaJIBHOﬁ
BCJINMYHHEI.

B pesynbrare UCIBITAHUA MOJIEIN HA BOJIE, TEMIIEpATypa KOTOpoii ty ,=20°C, ObLIH 1OTyI€eHbI
3Ha4YeHUs NepenasioB JaBlIeHui Ha Auadparme MpH pa3InyHbIX pacxoax Bojbl. Pe3ynbraTsl
W3MEPEHUI IPUBEACHBI HIKE!

Ap,ITa. .. 477 1178 4520 18050 72200
G,xr/c...222 444 8,88 17,75 35,52

Haittu 3aBucumocts AP=f(G) ans oOpasia npu TeueHUH mapa B aBTOMOJICIBLHOM 00JIaCTH U
yKaaTh TPaHMILbI €€ mpuMeHenus. [lasnenne napa p=98kIla. Temneparypa napa t,=250°C.

Orser:  Ap=222G’ npu Re>142*10°,

ATIIP Ne6. Tensioo0MeH npu monepevyHoM 00TEeKAHMU OMHOYHOI0 IHUWJINHAPA U TPYOHOTrO
my4Ka.



Onpeaenuts KOAXPPHUIHUEHT TEIUIOOTAAYN U3TyUYEHHEM OT MOTOKA I'3a K OBEPXHOCTH TPYO
maporeperpeBarelisi apoBoro KOTia, eClii Temreparypa raza Ha Bxoje t,;=1100°C u Ha BbIxoe
u3 naporeperpesatens t,,=800°C. [IpuHsTh TEMIIEpaTypy BCeil MOBEPXHOCTH TEIIOOOMEHA
nocrosiaHoM 1 paBHoii t.=500°C u cTenens uepHOTHI TOBEPXHOCTH §.=0,8. TpyObl pacroioKeHbI B
maxMaTHoM nopsizike (puc.11-4) ¢ marom no ¢pponry S;=2d; BHemHMA Auamerp Tpyo d=38 mMm.
a3 comepxut 10% CO; b 4% H,0. O61iee naBnenue rasza p=98kIla
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Otser: a,=11,5 BT/(MZ*



OHEHO‘IHBIE CpeAacTBa A4 IIPOBEACHUA npome;lcy'ro‘n-loifl arrecranuu

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

HpOMe)RyTO‘lHOﬁ aTreCranmum:

CtpyKTypHBII
DIIEMEHT
KOMIIETEHIIUU

[Tnanupyemble pe3ynbTaThl
00y4eHus

OueHouHble CpeCTBA

ITK-4: CnocoOeH BBINOIHUTD CIIEHUAIBHBIE PACUETHI ISl IPOEKTUPOBAHUS KOTEJIbHBIX,

LHECHTPAJIbHBIX TCIJIOBBIX ITYHKTOB

[1K-4.1

CocraBisieT TEIIOBYIO
CXEMY C pacueToM
TEIUIOBBIX U MaTe€pUaIbHbIX
0asaHCcoB, BHIOIHSIET
THJIPABIMYECKUE PaCUeThl
TpyOOTIIPOBOJIOB,
OCYIIIECTBIISIET BBIOOD
000pyI0BaHUs U apMaTypbl
KOTCJIbHBIX, ICHTPAJIbHBIX
TCIJIOBBIX ITYHKTOB,
oopmIIsieT pacyeTsl U
HOSCHUTENbHYIO 3aIIUCKY

Hepe‘leﬂb KOHTPOJILHBIX BOIIPOCOB /IJIsl NOATOTOBKH K 3a4eTy

1. CtpyitHasi BEHTUJISILIUS, KaK CTIOCOO MOBBIIIEHUS
3¢ (HEKTHBHOCTH CHCTEM BEHTUIISIIIH

2. Bo31yxoo0MeH B peKUME IBIMOYIAICHHUS.
Br16op THIOpazMepa CTpyHHOTO BEHTHIIATOPA

3. Opranuzanus aBapuitHONH BEHTWISALIUN B
MIPOU3BOJCTBEHHBIX TOMEIIECHUSIX.

4. OnpeneneHne HEKOTOPBIX apaMETPOB
ABAPUIHON BEHTWISLIMUA HA OCHOBE
3aKOHOMEPHOCTEN HECTALIMOHAPHOTO peKUMa
BEHTUJIMPYEMOI'0 TOMEIIECHHUS.

5. BeiTsikHas u MPUTOYHAA IPOTUBOABIMHAA
BCHTUJIALIMA B MHOT'OOTAXHBIX 3JaHUAX.

6. [IpoTBOABIMHAS] BEHTHIISINS OOIIICCTBEHHBIX
3JaHUN.

7. IlpyHLIMIINATbHBIE CXEMBI CUCTEM
MEXaHWYECKON BBITSKHON MPOTUBOABIMHON
BEHTHJISLIUHN OOIIIECTBEHHBIX 3/1aHUI.

8. [IppHIMIIHATBHBIE CXEMBI CUCTEM
MEXAHUYECKOU MPUTOYHOM MTPOTUBOIBIMHOM
BEHTWJISILIMU OOIIECTBEHHBIX 3aHUMN.

9. [MpuHIHMIHATBHBIC CXEMBI CHCTEM
MEXaHUYECKON MPOTUBOABIMHON BEHTUJIISLIMU
aTPUYMOB.

10. ITpoTuBOABIMHAS BEHTWIISIMSA KUJIBIX 3/TaHHI.




CrpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

OneHouHble CpeacTBa

11. OcobennocTr pacdera MPOTUBOABIMHON

BEHTHIJIALIMM COINIACHO METOIUYECKUM
pexomennanusim CII-7 (PacueTHoe onpenencHue
OCHOBHBIX TTapaMETPOB MTPOTHBOIBIMHOM
Bertwsanuu, BHUU [10)

12. OcoGeHnHocTH pacuera MPOTUBOIBIMHOM

BEHTUJISILIMM COTJIACHO METOJUYECKUM
pexomenanusim ABOK.

13. KoMIiekc mporpaMMHOT0 00eCTICUCHHS

«ITotok» s pa3pabOTKU MPOESKTOB 110
BEHTUJISILIUA 3IaHUU.

“epe‘lel’lb KOHTPOJIBHBIX NPAKTHYECKHX 33}]2.Hl/li/i
JJISl MIOATOTOBKH K 9K3aMeHy

1. BeibpaTh cxeMbl BO3IyX000MeHa MOMEIICHHA

Pa3IMYHOTO HA3HAYCHUS
2.IIpuMeHsTh KOMIUIEKC TPOTrPAMMHOTO

obecnieuenusa «llorok» nis pa3paboTku
IPOEKTOB IO BEHTUJISALMU 3JaHUH.

4 BBINOIHUATE PaCUCT CCTU BBITAKHBIX

BO3JyXOBOJOB I10 BAKYYMY, IPEAYCMOTPCB

HauoOoJee BBII'OJJHYIO CKOPOCTH CMCHICHUS

IIOTOKOB.
5.Bb1Opath MecTa pacnosioxkeHus Bo3ryxo3adbopa u
BBIOpOCA B COBPEMEHHBIX MPOMBIIIIEHHBIX

3TaHUAX.

6. OnpenenuTh NPOU3BOJUTEIBHOCTD BBITSKHON
CUCTEMBI aBapUIHON BEHTWIALIUHU, €CIIU 00BEM
nomenieHus cocrasiseT 80m3, CO =200

Mr/m3(CO), C=20 mr/m3 (ITAK ans CO), MBp =

7000 Mr/4, BpeMsi IpOBETPUBAHMsI COCTaBISIET 15

muH, Cop = 0,5 mr\m3

IIpuMmep 3a1aHusI K KOHTPOJILHOM padore

1. C nomouipio KoMIiekca MpOorpaMMHOIO
obecnieuenuss «IloTok» ams pazpaboTku
IIPOEKTOB 110  BEHTWISLUUW  3/IaHHUU
ONPEIEIUTh KOJUYECTBO BPEIHOCTEH,
BBIJICJSIFOLIUXCS. B aBAPUMHOM PEXUME
COIJIaCHO BapHUAHTY 3aJIaHMUs.

2. TlpowsBecTn aHaNW3 CXEMHBIX pPEIICHUH
CUCTEM IPOTUBOABIMHON BEHTWIALMU
OOIIIECTBEHHOTO  3/1aHUSl  COIJIACHO
BAPUAHTY 3aJaHUs.




CrpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

OneHouHble CpeacTBa

3. IIpomsBecTH aHaMU3 CXEMHBIX pPEIICHUI
CUCTEM IPOTUBOABIMHOM BEHTWIALUU
JKUJIOTO 3JaHUs  COIVIACHO BAapUaHTY
3a1aHUs.

Hepe‘leHb KOHTPOJILHBIX BOIIPOCOB /IJISl NOATOTOBKHU K 3K3aMeHY

1.Crioco0b! ynpaBiieHus IepeTeKaHUEM BO3/1yXa
MEXIy CMEKHBIMHU TIOMEIIECHUSIMH 3/IaHHSI
(aKTMBHBIH 1IUTI03, BO3AYIIHBIN ArcOaiaHc,
BO3/IyLIIHBIE 3aBECHI).

2.AHanu3 CXeMHBIX pelIeHUI cucTeM acupanuu
Y [THEBMOTPAHCIIOPTA.
3. OcobeHHOoCTH pacyeTa CUCTEM acHUpaliy U
ITHEBMOTPAHCIOPTA.
4. CriocoObI co3nanust 3G(HEeKTUBHON BEHTUIISAIIUN
B TAJIbBAHWYECKHUX M TPABUIIHHBIX [[E€XaX.
5. OcHoBHbIE OaJlaHCOBbIE YPAaBHEHMS IS
raJlbBAaHMYECKUX U TPABUIIbHBIX IIEXOB.
6.OCHOBHBIE IPUHIUIIBI PEIIEHUS] BEHTUIISALIUU
LIEXOB CO 3HAUUTEJIbHBIMU TEIJIOBBIACICHUSIMU Ha
prUMepe Ky3HEUHBIX LEXOB.
7. OCHOBHBIE TIPUHIIMITHI PETLICHHS BEHTHIISLIUT
[IEXOB CO 3HAYUTEIbHBIMH TEIUIOBBIJICICHUSIMUA Ha
MpUMepe TEPMUYECKUX LIEXOB.
8. OCHOBHBIE IPUHIIMIIBI PEILICHUS BEHTHIISALIUH B
JUTEUHBIX LEXaX.

9.IlpuHIMNIBI OpraHU3anvy aBapuHON
BEHTHJISIIIUH B TPOU3BO/ICTBEHHBIX TOMEIICHUSX.
10.Onpenenenne napaMeTpoB aBapuitHON
BEHTWJISILIMM HA OCHOBE 3aKOHOMEPHOCTEMN
HECTAI[MOHAPHOT'0 PeKUMa BEHTHIINPYEMOT0
MTOMEILEHUS.

11. IIpyHIMIBI OPraHU3AIMH BBITSXKHON U
MIPUTOYHON IPTUBOABIMHON BEHTUIAINUN. OCHOBBI
MIPOEKTUPOBAHMUS.

12.CoBpeMeHHbIE CUCTEMbI BEHTUJISILIUK U
KOH/IULIMOHUPOBAHMS KHUIIBIX 3AaHUIN
MOBBIIIEHHONW KOM(OPTHOCTH.

13. Ananu3 crnoco6oB co3anus d3pPeKTUBHON
BEHTHJISAIIUHN TUTIOBBIX KUJIBIX 3TaHHUH

14. MeToauky pacyera HEOPraHM30BaHHOTO
BO3/TyX000OMEHa B MHOTO3Ta)XKHOM 3/IaHUHU, pacuera
o0beMa yaasieMoro Bo3ayxa.

IlepeyeHb KOHTPOIBLHBLIX NPAKTHYECKUX 3aJaHHI{
JJIS MOATOTOBKH K 3K3aMeHYy




CrpyKTypHBII
IIEMEHT
KOMIIETEHIIUH

[Tnanupyemblie pe3ynbTaThl
00y4eHus

OneHouHble CpeacTBa

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

6.Paccuntars BO31yX0BOJ PAaBHOMEPHOH pa3iauu
C 3TUMHU ke JaHHBIMU 110 MeTony npod. I1.H.
Kamenesa.
7.11pousBecTu aHaIN3 ypaBHEHUI 0aIaHCOB IO
TEIJI0Te ¥ 0AJIAHCOB IO BO3AYXY B TEPMUYECKOM
exe.

8.BbImomHUTE 0030p 1 aHaIU3 phIHKA
MPUTOYHO-BBITSHKHBIX YCTAHOBOK C YTHIIM3ALUEH
teria B PO. Pabora ¢ karamoramu
IIpumep 3a1aHus HA KYPCOBOM NMPOEKT
1. CropoextupoBarthb BEHTWIALUIO B
npoMmblluieHHOM 1exe. [Ipexycmorpers
MECTHBIE  OTCOCBI ~ OT  HCTOYHHKOB
BpEAHOCTEH. 3alUTUTh MPOEMBI  OT
BPBIBaHHS XOJIOJTHOTO BO3/yXa.
[Ipoananu3upoBars OalaHChl MO BO3AYXY,
TEIJIOTE€ W TIO JAPYTHMM BPEIHOCTSIM B
TEIUIbIA, TEPEXOJHBIA U XOJIOJHBIN
pacyeTHbIC MIePUOJIBI. Ornpenenursb
pacueTHbIii Bo3mMyxooOMeH. (OOOCHOBaTh
MIPUHATHIE CXEMBI BO3ayxooOmeHa. [1nan u
paspes exa, pacrnoiokKeHue
obopynoBanus, opueHTanmuio  (acana,
pexuM paboThI 11eXa BEIOPATh MO 33IaHUIO.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, NOKA3ATEJM U KPUTEPHH

OIICHUBAHUA:

IIpumepHasi CTPYKTYpa M coAepKaHUE MYHKTA:




[IpomesxyTouHast arrectanus Mo JucuuIuinie «CucreMbl aBapuilHON BEHTWISIIUM 3aHUIN»
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOINNEC OLICHUTHL YPOBCHL YCBOCHUA OGy‘IElIOH.[I/IMI/ICSI
3HAaHUH, U IPAKTUYECKUE 3a/1aHUs, BEISIBIIIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHUN U
BJIAJICHHI, TIPOBOAMUTCS B (pOpMeE 3aueTa, IK3aMeHa U B OpPME BBITIOJIHEHHS U 3aIIUTHI KYpCOBOTO
IIPOEKTA.

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTa:

— Ha OICHKY <«3a4TeH0» — OOYYaIoNUICS IEMOHCTPUPYET JOCTAaTOYHBIA  YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI HE MeHee ueM Ha 50%,
HO JIOMYCKAIOTCS HE3HAYUTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYAHCHUS IMPU AHATUTHYCCKHX
orepanusix, NepeHoce 3HaHU ¥ YMCHHUI Ha HOBBIC, HECTAHJAPTHBIC CUTYAaIIlNH.

— Ha OIICHKY «HEe 3a4TeH0» — O0ydJarommiics IeMOHCTpHpyeT 3HaHus He Oonee 40%
TEOPETUYECKOTO Marepuaja, JOIMYyCKaeT CyNIeCTBEHHbIC OMMOKH, HE MOXET II0Ka3aTh
MHTEIJICKTYaTbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.

DK3aMeH 10 JaHHOW AUCUHUIUIMHE MPOBOJUTCS B YCTHOU hopMe 1o OmseraM, Kaxablid 13
KOTOPBIX BKJIFOYACT 2 TEOPETUUYECKUX BOIPOCA M OJTHO MPAKTUIECKOE 3aaHuE.

IToka3arenn u KPUTCPHUHA OLICHUBAHUA IK3aMEHaA:

— Ha OLIEHKY «OTJMYHO» (5 0aiioB) — 00y4aroUuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OPMHPOBAHHOCTU KOMIIETEHIIUM, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIyOOKOE 3HaHUE
y4eOHOro MaTepuaia, CBOOOHO BBIIOJHSAET IPAKTUYECKHE 3aJaHNsl, CBOOOAHO ONEpUpyeT
3HAHUSMM, YMEHUSMHU, IPUMEHSIET UX B CUTYallUsX MOBBILIECHHOMN CI0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUA YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHUS, YMCHHUSI OCBOCHBI, HO JIOMTYCKAKOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHS IIPH aHATUTHUYECKUX OTepallusiX, IEPeHoce
3HaHWI U YMEHUN Ha HOBbIE, HECTaHIaPTHBIEC CUTYaIIUH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oauia) — 00yJarouuiicss JeMOHCTPUPYET MOPOTrOBBIN
yYpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETCHIIUN: B X0J1€ KOHTPOJIBHBIX MEPOIIPUITUIN TOMYCKAIOTCS
OLIMOKH, IPOSIBIISIETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HaBBIKOB, 00yJaromuiics
WCIBITHIBACT 3HAUNTENbHbIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUM 3HAHUSIMU U YMEHUSMU IIPU UX
NIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO)» (2 O6amia) — 00ydaromuics AeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CyleCTBeHHbIC OMMOKH, HE MOXET MOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAHHs Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUSI HHPOPMAIH, HE MOKET MOKa3aTh MHTEJUIEKTYyalbHbIE
HaBBIKU PEUICHMsI IPOCTHIX 3a]1a4.

IToxa3aTenn U KPUTEePHH OLICHMBAHUS KYPCOBOI'0 IIPOEKTA:

— Ha OULEHKY «OTJMYHO» (5 0aioB) — MPOEKT BBIIOJHEH B COOTBETCTBHHM C 3aJaHHUEM,
00yyYaroImuicsl MOKa3bIBae€T BHICOKUN YpOBEHb 3HAHHM HE TOJBKO HAa YPOBHE BOCIIPOU3BENEHHS M
00BsICHeHUS! MH(POPMAIIUK, HO U MHTEJUIEKTyalIbHbIE HABBIKU PEIeHUs TPOOJIeM U 3aj1au, HaXOXKACHUS
YHHUKAJIBbHBIX OTBETOB K Mpo0IeMaM, OIIEHKH U BBIHECEHUS! KPUTHUECKUX CYKJICHUN;

— Ha OLEHKY «Xxopomo» (4 Oamna) — MPOEKT BBHINOJHEH B COOTBETCTBHM C 3aJJaHUEM,
oOydaromuiicss TOKa3blBa€T 3HAHMUS HE TOJBKO Ha YpPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS



UH(OPMALIMH, HO U MHTEJJICKTYAIbHbIC HABBIKK PELICHUs MPOOIeM H 3a/1a4, HAXOXKACHUS YHHUKAIBHBIX
OTBETOB K Ipo0eMam;

— Ha OLICHKY «Y/I0BJIETBOPHUTEJBbHO» (3 0aiia) — IPOEKT BHIIIOJHEH B COOTBETCTBUU C 3aJJaHUEM,
o0OyyaroIuiicss IOKa3blBae€T 3HAHUS HA YPOBHE BOCHPOM3BEACHUS U OOBACHEHMS HH(OpMAIUH,
MHTEJIJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 33/1a4;

— Ha OLEHKY «HeyJ0BJIeTBOPHUTEIbHO» (2 Oamia) — 3aJaHue MNPENnoJaBaTels BHIIOIHEHO
YaCTUYHO, B MTPOIECCE 3ALIUTHI MPOEKTA 00YUAIOIIUICS TOMYCKAaeT CYyIIeCTBEHHbIE OITMOKH, HE MOKET
II0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs IOCTABICHHOM 3a/1aun.

— Ha OLEHKY «HEYAOBJIeTBOPUTeJAbHO» (1 0ami) — 3amaHue NpemnoaaBaresis BHIIOIHEHO
YaCTUYHO, 00y4YaroLIUiics HE MOKET BOCIPOU3BECTH U OOBACHUTH COAEP)KaHUE, HE MOXKET I0Ka3aTh
MHTEIJIEKTYaJIbHbIE HABBIKU PELICHUS IIOCTABICHHON 3aJauH.



