MUHUCTEPCTBO HAYKU 1 BBICIIET'O OBPA3OBAHWS
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Pa6ouasi mporpaMma coCTaBJIeHa Ha OCHOBE ®I'OC BO - MarucTparypa o HarmpasJICHHIO
noxrorosku 08.04.01 CTponTeTbeTBO (pHKa3 Muno6pHayku Poccun oT 31.05.2017 r. Ne 482)

PaGouas mporpaMma paccMOTpeHa 1 o06peHa Ha 3acelanny Kadepsl VpGaHHCTHKH 1

HH)XEHEPHBIX CHCTEM
24.01.2023, npotokon Ne 5 &/
3aB. kadenpoin M.M. Cypos1oB
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PaGouast mporpamma on06peHa METOIAYECKOH KOMUCCHEH I/ICAHI/I/

02.02.2023 r. npotokos Ne 4 e/

IIpencenarelb 0.C. JloryHoBa

PaGouas mporpamma cocTabjieHa: W
s
nouenT kapeapsl YuMC, ka1, TEXH. HAYK JI.I.CtapkoBa

PelieH3eHT:
scnonauTenbEbI mupektop 000 "METAM", KaH. TEXH. HAYK - T.A.Tasnosa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YpOAaHUCTHUKU M WHXCHEPHBIX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.szpOBLIOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM Tojly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadempoii M.MT:}IPOBI_IOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoeHus nucuuiuinHbl «CrienuanbHble pa3/ieibl TPUKIATHONW TETNIOTEXHUKU U
TUAPOAIPOTUHAMUKI SBIISETCS: M3y4EHHE OCHOB MCIOJIB30BAHUS 3aKOHOB TEINIOMAcCOOOMEHa
U TUAPOA’POIMHAMUKY B TEXHUKE, TOCTHXKEHHE 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 aBapUiHOM BEHTIIISIIIUY 3[aHUA BXOUT B 4aCcTh Y4E€OHOTO IIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

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

W3ydeHnue nucuuIIMHbI 0a3upyeTcsl Ha 3HAHMSIX, YMEHUSIX U HaBBIKAX, 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 MPOIECCOB, CTATUCTUYECKHE METOJ.bI 00paboTKU
OKCIIEPUMEHTAIBHBIX JTAaHHBIX;

- nHopMaTuKa: 0o0IIasi XapaKTEPHCTHKA MPOIECCOB cOopa, mepenadd, oOpaboTKH U
HAKOIICHUS MH(POPMALWHU; MOJAETH pemeHus (YyHKIMOHAJIBHBIX W BBIYMCIMTEIBHBIX 3a7a4;
ANrOpUTMU3ALIMA 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; HCTEUECHUE )KUIKOCTH,

- TEOPETMYECKHE OCHOBBI TEIUIOTEXHUKH — OCHOBHBIE MPOIECCHl TEPMOJMHAMMKH,
nuarpaMma JIByx(a3Horo nmepexoja BeniecTBa, 3aKOHBI Iepeadr TeIIOTHI: TEMIONPOBOAHOCTb,
U3JIy4YeHue, KOHBEKTUBHBIHN TEI000MeH.

[TporpamMma TUCIHUILTIHEI TOTHYECKH B3aHMOCBSI3aHA CO CMEKHBIMU JUCIATUTMHAMH.

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

['uapaBiruecKue peKuMbl TPYOOTIPOBOIHBIX CHCTEM

HopmatuBHass ©0a3a TPOEKTHpPOBAHUS , 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 KITMMATH3AIUH 3TaHHI

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 METO/TBI HAYYHOTO HCCIIEIOBAHMUS

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 TNPOCKTUPOBAHUS 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

BEHTWISILIUKM 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

35 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

MEXaHUYECKOU

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 oubnnorpaguuec [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 HCIIOJIB30BAHUEM TPAJUIIHOHHBIX TEXHOJIOTHI

NndopmanonHas Jekuuss —  [OCIENOBAaTEIbHOE  H3JIOKEHHE MaTrepuaisa B
JTUCITUTUIMHAPHON JIOTHUKE, OCYIIECTBISIEMOE TPEUMYIIECTBEHHO BepOATbHBIMU CPEICTBAMU
(MOHOJIOT MperoaaBaTesl).

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

2. Texuomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEILHOTO IMpolecca,
KOTOpas MpearnoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYAIUH JIJIs1 CTUMYJITMPOBAHMS aKTUBHOM IMO3HABATEIHHOU 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 NMpoOEKTHOrO OOY4YEeHUS — OpraHu3alus 00pa30BaTEIBLHOrO 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 00pa30BaTEeIILHOrO MPOIlecca, OCHOBAHHAs HA TPUMEHEHUH CIIEIIMATU3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPENICTB padOThI ¢ MH(OpMALIHEH.

®opMbl yIeOHBIX 3aHSITHH C HCIOIB30BAaHUEM WH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI:

Jlexumsi-Bu3yanu3anuss — W3JI0KEHUE COJEPKAHMS COMPOBOXKIACTCS Tpe3eHTaIen
(memoHCTparmeli yueOHbIX MaTepHasIoB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayIHO- U BUICOMATEPHUAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE pPE3YIbTaTOB
MIPOEKTHOW WMJIM MCCIIEIOBATEIHCKONU 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. Teruorexuuka B 2 T. Tom 1. TepmonnHamuka u Teopusi 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 penakimeit 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 BBHITOJHEHHIO KYpPCOBOTO MPOEKTAa 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

HaumenoBanue .

10 Ne torosopa Cpoxk neiicTBuUS JTULIEH3UU
STATISTICA |K-139-08 ot 22.12.2008 0eccpoyHO
MS Office 2007 |, 135 1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOTHO 0eccpouHO
FAR Manager |cBobGoaHO 0OCCCPOUHO

Ipodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchblIKa

Mexnaynapoanas 0a3a IMOJHOTEKCTOBBIX
ypHasios Springer Journals

Poccuiickas ['ocynapcTBeHHast 6ubanoreka.

http://link.springer.com/

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

Karanoru
DnektponHbIe pecypcbl 6ubmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
nM. I'. 1. HocoBa e=ru

Nudopmannonnas cucrema - Enunoe okHO
JOCTyHa K HH(G)OPMAIIMOHHBIM pecypcam
ITouckoBass cucrema Axagemus Google
(Google Scholar)
Hanumonanbuas
unpopmanronHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuit HHIEKC Hay4HOT'O
DneKTpoHHas Oa3a MEePUOIUYECKHUX
m3manuii East View Information Services,
9 MaTtepHaJIbHO-TEXHHYECKOE 00ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

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

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

https://dlib.eastview.com/

MaTepI/IaJ'II)HO-TeXHI/ILICCKOG o0OecrieueHue JUCIHTUIIIIMHBI BKJIFOYACT:



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 s camocTosiTeNnbHOM paboThl: [lepcoHanbHbIe KOMIBIOTEPHI C MAKETOM
MS  Office, Beixomom B  HWHTepHeT ¥ ¢ JOCTYIOM B  DJIEKTPOHHYIO
nH(}OpPMallMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

Aymutopun 1 TPAKTHYECKUX 3aHSITHMA, TPYNIIOBBIX WHAUBHUYaTbHBIX KOHCYJIBTAIIUN,
TEKYIIEr0 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 00OpYJOBaHUS M y4eOHO-HATJISAHBIX IMOCOOMI; HHCTPYMEHTHI M 000pYyI0BaHUE IS
00cIy)KMUBaHUs



ITpunoxxenue 1
YueOHo-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSATEIbHOM PadoThl 00y4ar0UXCs

MpumepHas CTPYKTypa U cofeprkaHue pasgena:

ITo JUCHUILIUMHE «Cuctembl apapuiinoii BenTussiuuu 3aanuii » [IPEAYCMOTPCHA ayIUTOPHAA U
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

Ay,Z[I/ITopHaH CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB IIpEAIIoIaracT pellCcHUC MPaKTHICCKUX 3a1a4
Ha NPAKTHYCCKUX 3aHATHAX. Hixe MPUBCACHLI HCKOTOPBIC TUIIOBBIC 3aJa4H.

AIIP Nel. Metoa pacyeTa HeCTAIIMOHAPHOIO0 TEMIIEPATYPHOI0 MOJIS VIS TeJl KOHEeYHbIX
pa3MepoB (MeTO/ CyNepno3uuum, TeopemMa 0 epeMHOKeHNH PeleHuil).

1.Pe3uHOBas IIACTUHA TOJILMHOM 20 MM, HarpeTas 10 TemnepaTypsl tii-140 °C
MOMeIleHa B BO3AYIIHYIO Cpelly ¢ TeMIeparypoil tk, - 15° C. .Onpenenuts TeMneparypsl B
Cepe/IMHE W Ha TIOBEPXHOCTH IJIACTUHBI uepe3 20 MUH. MOCiIe Havana OXJIaXICHUSI.

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

KOS(l)(bI/II_[I/ICHT TCIIOOTAA4YU OT MOBCPXHOCTHU IJIACTUHBI K OKPYKAIOIIEM BO3AYXY PaBCH

0=65 B/(M**°C)

AIIP Ne2. Pacnosaraemasi paboTa B Heo0OpaTUMBIX Npoueccax. MakcumanabHast
pacnoJiaraemasi padora. JKcepreTu4ecKuii - Kij

2m3/c ra3a, cocrosmero Ha 97% u3 CH4 u Ha 3% u3 C2HS, cxxuraercs B kotie. Temnosoit KIT/]
KoTia 95%, pacxoz nurareabHoOM Bosl 20 Kr/c, TemnepaTypa nutarenbHoi Bojsl 40°C,
Temneparypa ropenus razoBoii cmecu 2000°C, TeMiiepatypa AbIMOBBIX 'a30B Ha BBIXOJIE U3 KOTJIA
150°C, nu3mas temiota cropanust CH4 35,88 MJxx/m3, C2HS 64,15 M/Ix/M3, ckpbITast TEIUIOTa
napooOpazoBanus BOJbI 2256 k/[x/Kr, n3o0apHas TEIIOEMKOCTh BOJsIHOTO Tiapa 2,13 kJIx/Kr.
Omnpenenuts skceprernyeckuii KITJ1 ycranosku. Otser: 0,35.

2. CpaBHUTH 3HAYEHUSI MECTHBIX yrcel Hyccenbra mpyu TaMHHApHOM TEUEHUH KAIKOCTH B
KpYTJION TpyOe B YCIOBUSAX MOCTOSHHOM IJIOTHOCTH TEIJIOBOTIO IOTOKA Ha CTEHKE, Oe3
MPEJBKIIIOUEHHOr0 Y4acTKa ruipoauHaMudeckoit crabunuzanuu (NUy) v mpu HaTM4uK TaKOTo
yuacTtka ((Nur.ct). CpaBHEHHE POBECTH JUIsl OTHOCUTENIBHBIX PACCTOSHUI OT BX0/1a B
oborpeBaembiii yuactok X/d=\, 2, 5, 10, 15 u 20. Yucno Peiinonbaca npunsts Re* —1800,

[TonpaBky Ha y4acTOK ruapoauHaMudeckor ctabmmmzamu €= NUur/NUr.CT MOKHO BBIYUCITHUTB I10
dopmyne

1
~5 X 0.42

—035( 1 x) 1+285( ! )
e=5 Rex d ' Rex d

ATIIP Ne3. be3pasmepHast popma qu(pepeHunaIbHbIX YPABHEHUII KOHBEKTHBHOI'0
TenjioodMeHa. Macuura0bl NpuBegeHUA



[TpuBectu k Ge3pa3zMepHOMY BUAY YpaBHEHHUE 3Hepruu. BeiOpaTh MacuiTaObl NpuBEICHUS

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

Ha skcniepuMeHTaIbHOM YCTAaHOBKE UCCIIEA0BATIACH TEIIOOT/Iaua [P MOMEPEYHOM O0TECKaHUH
OJIMHOYHOTO IWJIMHJPA BO3IyXOM. 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

az, Br/(M**°C) ... 31,2 55,6 83,4 128

HaiiTu KpuTepuanbHyIo 3aBUCMMOCTh s Ternootaaun Nu,=CRe,". CpaBHuTH rpaguku
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 0=400 MM ycTaHOBJIEHA 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 OblIIa H3rOTOBJICHA MOJCJIb B 1/5 HaTypaHBHOﬁ
BCJINMYHHEI.

B pesynbrare UCIBITAHUA MOJIEIN HA BOJIE, TEMIIEpATypa KOTOpoii ty ,=20°C, ObLIH 1OTyI€eHbI
3Ha4YeHUs NepenasioB JaBlIeHUH Ha Auadparme MpH pasIndHbIX Pacxoiax Bobl. Pe3ynbTarsl
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 aBTOMOICIBHOM 00JIaCTH U
yKaaTh TpaHMIbI €€ mpuMeHenus. [Jasienne mapa 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
maporeperpeBarelis apoBoro KoTiia, 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 o ¢pponry S;=2d; BHemHMA Auamerp TpyO d=38 mMm.
I'a3 comepxur 10% CO, b 4% H,0. O61iee naBnenue rasa p=98klla
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Otser: a,=11,5 BT/(MZ*



IIpunoxenne 2

OueHoYHBIE cpeICTBA AJ5 NPOBeIeHUs] MPOMEKYTOUHOI aTTecTaluu

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIii
AIIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OueHouHble CpeCTBA

IIK-4: Cnioco0€eH BBINOIHUTD CIICHHUAJIBHBIC PACUCTHI JJIA ITPOCKTUPOBAHNA KOTCIbHBIX,
HCHTPAJbHBIX TCIJIOBBIX ITYHKTOB

[1K-4.1

CocraBiisieT TEIIOBYIO
CXEeMY C pacueToM
TEIUIOBBIX U MaTePUATBHBIX
0aslaHCOB, BBITIOJHSET
THJIPABIUYECKUE PACUEThI
TpyOOIIPOBOJIOB,
OCYIIECTBIISIET BEIOOP
000pyI0BaHUs U apMaTypbl
KOTEJIBHBIX, IICHTPATHHBIX
TEIUIOBBIX ITYHKTOB,
odopMIIeT pacueThl U
MOSICHUTEIBHYIO 3aIHCKy

Hepequb KOHTPOJIBHBIX BOIIPOCOB IJIsA
MOArOTOBKH K 3a49€Ty

1. CtpyiiHast BeHTHIISILIUS, KAK CITIOCOO MOBBIIICHUS
3(PEKTUBHOCTH CUCTEM BEHTHIISIIHI

2. Bo31yxoo0OMeH B peKUME IBIMOYIAICHHUS.
Br16op THIIOpazMepa CTpyHHOro0 BEHTHIIATOpA
3. Opranuzanus aBapuitHONH BEHTWISALIUN B
IPOM3BOJICTBEHHBIX TOMEILIEHUIX.
4. OnpeneneHne HEKOTOPBIX TapaMETPOB
aBapuiHON BEHTUJISILIMUA HA OCHOBE
3aKOHOMEPHOCTEHN HECTAlIMOHAPHOIO PEKHUMA
BEHTHJIUPYEMOT'O ITOMELEHHS.
5. BeITshKHAS M IPUTOYHAST IPOTHBOABIMHAS
BEHTHUJISLIMSI B MHOTOSTaKHBIX 3/1aHUSX.
6. IIpoTnBOABIMHAS BEHTHUIISIHS OOIIIECTBEHHBIX
3JaHUN.
7. IlpyHIMIINATbHBIE CXEMBI CUCTEM
MEXaHUYECKOH BBITSKHOU ITPOTUBOIBIMHOMN
BEHTUJISILIMM OOIIECTBEHHBIX 3JJaHUM.
8. IIpuHIMITHAIBHBIE CXEMBI CHCTEM
MEXaHNYECKON IPUTOYHON MPOTUBOABIMHON
BEHTHJISILIMM OOIIECTBEHHBIX 3/TaHHH.
9. IlpuHIMNIATBHBIE CXEMBI CHCTEM
MEXaHUYECKOW MPOTUBOABIMHON BEHTUIISILINU
aTpUyMOB.
10. IIpoTHBOABIMHAS BEHTHIIALIUS SKUJIBIX 3aHUH.
11. OcobenHoctu pacyera NPOTUBOJIBIMHOMN
BEHTWISILIUM COTJIACHO METOJUYECKUM
pexomennanusim CII-7 (PacueTHoe onpeneneHue
OCHOBHBIX ITapaMETPOB MTPOTUBOABIMHOM
Bertwsinnn, BHUU T10)
12. OcobennocTu pacyera NPOTUBOIBIMHOM
BEHTUJISILIUM COTJIACHO METOINYECKUM
pexkomennauusim ABOK.
13. KoMIuiekc mporpaMMHOTO 00€CTICUECHHS
«ITotok» 1 pa3pabOTKU MPOEKTOB 110
BEHTUJISILIMM 3/TaHH.
14. CriocoObl1 yrpaBieHus IepeTeKaHueM BO3Iyxa
MEX/1y CMEKHBIMU ITOMEIICHUSIMHU 3/1aHuUs
(aKTHBHBIH 1IUTI03, BO3AYIIHBIN ArcOaiaHc,
BO3/IYIITHBIC 3aBECHI).

15. AHanu3 cXeMHBIX pelIeHUH CHCTeM




CTpyKTypHBII
AJIEMEHT
KOMIIETEHINH

[Tnanupyembie pe3yabTaThl
00y4eHus

OneHouHbIe CpeaCTBA

acnupaluu U MHEBMOTPAHCIIOPTA.
16. OcobennocTu pacyera CUCTEM acCIUpPALH U
THEBMOTPAHCIOPTA.

17. CnocoOs1 coznanus 3pPpeKTUBHON BEHTUIISAINN
B TaJIbBaHUYECKUX U TPABWIBHBIX I[€XaX.

18. OcHoBHBIE OaaHCOBBIC YPABHEHUS TS
raJIbBAHUYECKUX U TPABHIBHBIX IIEXOB.

19. OcHOBHBIC IPUHIIUITEI PEIICHUS] BEHTUIISIIUN
[IEXOB CO 3HAYUTEJILHBIMH TEIJIOBBIJCICHUSIMU Ha
pUMepe Ky3HEUHBIX IIEXOB.

20. OcHOBHBIE MTPUHIIMITBI PELICHUS] BEHTUIIS TN
LIEXOB CO 3HAUYUTEILHBIMHU TEIUIOBBIJICIICHUSIMH Ha
pUMepe TEPMUUECKHX [[EXOB.

21. OcHOBHBIC TPUHIIMITBI PEIICHIS BEHTHIISAIIUN B
JUTEHHBIX LIEXaX.

22. IlpuHIIMIIBI OpraHU3aIluy aBApUHHOMN
BEHTWISIIIUM B IIPOU3BOJICTBEHHBIX TIOMEIICHHSIX.
23. OmnpeseneHue nmapamMeTpoB aBapUHON
BEHTWISILUHM HA OCHOBE 3aKOHOMEPHOCTEN
HECTAIIMOHAPHOTO PEKUMa BEHTHIIUPYEMOTO
MIOMEIICHUSI.

24. TIpuHIMIIBI OpTaHU3AIMH BBITSKHON U
MPUTOYHOHN MPTUBOABIMHON BEHTUIISINHA. OCHOBBI
MPOEKTUPOBAHHUS.

25. CoBpeMEHHBIC CUCTEMbI BEHTUJISIIIH U
KOHAMIIMOHUPOBAHUS KUITBIX 3TaHHMA
MOBBIIIEHHONW KOM(OPTHOCTH.

26. Ananu3 crioco6oB co3aanus 3G PexkTUBHOM
BEHTHUJISIINY TUTTOBBIX KHJIBIX 3JTaHUH.

27. Meronuky pacyeTa HEOPTaHU30BAHHOTO
BO3yX000MEHa B MHOTOSTaKHOM 3aHUH, pacyera
o0beMa yJanseMoro Bo3ayxa.

IlepeyeHb NpaKTHYECKHUX 3aJaHUI

JJISI MOATOTOBKH K sauery
1. BeibpaTh cxeMbl BO3TyX000OMeHa MOMEIIeHUN
Pa3IUYHOTO HA3HAYCHUS
2. IIpuMeHATh KOMIUIEKC MPOTPAMMHOTO
obOecnieuenus «llotok» nis pa3paboTku
MPOEKTOB MO BEHTUJISILIUU 3[JaHUH.
4. BBITIOTHUTD pacyeT CeTH BBITSIKHBIX
BO3/1yXOBO/JIOB 110 BaKyyMy, IPEAYyCMOTPEB
Han0oJIee BHITOIHYIO CKOPOCTh CMEIICHUS
IIOTOKOB.
5. BeibpaTh MecTa pacnonoxeHus Bo3ayxo3zadopa
1 BBIOpOCa B COBPEMEHHBIX TPOMBIIIICHHBIX
3JaHHSX.
6. OnpenenuTb MPOU3BOIUTENILHOCTD BBITSKHON
CHUCTEMBbI aBapUITHOW BEHTHUJISIINH, €CIIH 00hEM




CTpyKTypHBII
AJIEMEHT
KOMIIETEHINH

[Tnanupyembie pe3yabTaThl
00y4eHus

OneHouHbIe CpeaCTBA

nomemeHus cocraniger 80m3, CO =200
Mmr/mM3(CO), C=20 mr/m3 (ITAK ans CO), Mep =
7000 mr/4, BpemMsi IPOBETPUBAHUS COCTABIISIET 15
muH, Cop = 0,5 mr\m3
7. IlpousBecTy aHAJIU3 CXEMHBIX PEIICHUN CUCTEM
acnypalyu U MTHEBMOTPAHCIOPTA.
8. Paccuurarh cuctemy mHEBMOTpaHCIOPTa
COIJIACHO BapUAHTOB 3aJaHUM.
9. CocTaBuTh OCHOBHBIE OAJTAHCOBBIC YPaBHEHUS
JUTSI TaTbBAHMYECKOTO 11€Xa COTJIACHO BapUaHTOB
3aaHUN.
10. CoctaBuTh OCHOBHBIE OaTaHCOBBIC YPABHEHUS
JUISL TPABIJIBHOTO 11€Xa COTJIACHO BapUaHTOB
3a1aHUI
11. Paccuntarh BO3yXOBOJ paBHOMEPHOM
pa3zayuu ¢ MOCTOSIHHBIM CTATUYECKUM JaBJICHUEM
JUTMHOM 3M M HadaJIbHBIM ceyeHueM AXB =
0,6x0,8m. KonnyecTBO MpUTOYHOIO BO3IyXa
coctasisieT 8500 m3/4. Pa3naua Bo3myxa
IPOU3BOIUTCS uepe3 menb. CKOpOoCTh BO3/1yXa Ha
BBIXOJIC U3 IIEIH — 5 M/C

12 .PaccunTtarh BO3yXOBOJ pAaBHOMEPHOM
paszayu ¢ ATUMHU K€ TAaHHBIMU 10 METOJY MPOdQ.
I1.H. Kamenesa.
13. IlpousBecTr aHaTU3 YpaBHEHUH OaaHCOB 11O
TEIUIOTE W 0ATaHCOB MO BO3YyXY B TEPMHUECKOM
exe.

14. BeinosHUT 0030p U aHAJIU3 PhIHKA
MPUTOYHO-BHITSHKHBIX YCTAHOBOK C YTHIIM3AIHEH
teria B P®. Pabora ¢ karanoramu

IIpumep 3axaHus K KOHTPOJILHOI padoTe

1. C nomompl KOMIUIEKCAa MPOrpaMMHOIO
o0ecrnieuyeHus «[loToxk» ms  paspaboTku
HPOEKTOB 110 BEHTWJISALMU 3aHUHN ONpeNeNNUTh
KOJIMYECTBO BpeHHOCTeﬁ, BBIACITAIOIIUXCSA B
aBapuHOM pEXHUME COIJIACHO  BapUaHTy
3a7aHusl.

2. IlpousBecTH aHamM3 CXEMHBIX pelICHUN
CHUCTEM HpOTHBO}IBIMHOﬁ BECHTUIIAITUN
OOIIIECTBEHHOTO 3/aHUsl COTJIACHO BapUaHTY
3aJaHHS.

3. IlpomsBecT aHanM3 CXEMHBIX pelICHUN
CHUCTEM HpOTHBO)IBIMHOfI BECHTUIISIITUHU KHUIIOTO
3/IaHUSI COTJIACHO BAPHAHTY 3aJJaHMUA.

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, NOKA3ATEJM U KPUTEPHH

OICHUBAHUA:

IIpumepHasi CTPYKTYpa M coAepKaHUE MYHKTA:




[IpomexxyTouHast arrecTanus no JucuuIinHe «CucreMbl ABapUiiHOH  BeHTUJISALMU

30aHMI» BKJIIOYAET TEOPETHUECKHUE BOIPOCHI, TTO3BOJISAIONINE OLIEHUTh YPOBEHb YCBOCHHUS
00y4JarIMMUCS 3HAHUH, U IPAKTUICCKHE 3a/IaHNs, BBISIBISIOIINE CTETICHh C(DOPMUPOBAHHOCTH
YMEHUH W BIAJCHUHN, TPOBOAUTCS B (hOpMeE 3a4eTa C OLIEHKOW. 3a4eT C OIEHKOM 110 JaHHOU
JTUCITUTIIMHE TIPOBOJIUTCS B YCTHOM (popme 1Mo OmiieTam, KasKIblid U3 KOTOPBIX BKIFOYAET 2
TEOPETUUECKHUX BOIIPOCA U OJHO MPAKTUUYECKOE 3a/1aHHE.

Iloka3aTe i U KpUTEPUH OLIEHMBAHUSA 324eTA C OLIEHKOM:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpPMUPOBAHHOCTH KOMITETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITyOOKOE 3HAHUE
yueOHOro MaTepuasna, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJJaHHsl, CBOOOTHO OTIEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYALUSIX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJarouiics JEMOHCTPUPYET CPEAHUN YPOBEHD
c(hOpPMUPOBAHHOCTH KOMITETCHIINI: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOITYyCKAOTCSI
HE3HAYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX ONEepallusiX, IEPeHoce
3HAHUW U YMEHHI HA HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «y/J0BJeTBOPUTEILHO» (3 Oana) — 00ydyaroluiicss 1eMOHCTPUPYET MOPOTOBBIN
YpOBEHBb CHOPMUPOBAHHOCTH KOMITETECHITUI: B X0/I¢ KOHTPOJIBHBIX MEPOIIPUSATHI JTOTYCKAIOTCS
OIIMOKHU, MPOSIBISETCS OTCYTCTBUE OTACIBHBIX 3HAHUN, YMEHUH, HABBIKOB, 00yUaIOIIUICS
WCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHCHUS TIPU ONIEPUPOBAHUH 3HAHUSIMU U YMEHUSIMU TIPU UX
MIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 Oaiia) — o0ydaromuiics AeMOHCTPUPYET 3HaHUS He
6onee 20% TeopeTUUecKoro MaTepuaa, JOMyCKaeT CyIlleCTBEHHbIE OIUOKH, HE MOXKET ITOKa3aTh
WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OIICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOydaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BEICHHS U 00BICHEHUSI MHPOPMAITUH, HE MOXKET TIOKa3aTh HHTEIUICKTYaIbHBIE
HABBIKU PEUICHHS MPOCTHIX 3a]1a4.



