1

MUHOBPHA VKU POCCHUA
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJILHOE VUPEX/IEHUE
BBICLLIEI'O OBPA30BAHUA

«BEJTOPOJCKHMI rOCYJIAPCTBEHHBIA
TEXHOJIOTMYECKNY YHUBEPCUTET um. B.I.IIYXOBA»
(BI'TY um. B.I'. IllyxoBa)

VTBEPXJIAIO
YTBEPXKAIO JIIpeKTOp HHCTUTYTA

Hn Ze;rg/ﬂiﬂmym
7. / gt
A / U.B. SIpMONEeHKO I.T. H.s HDOd).ﬁ//»{% "WB.A. YBapoB

; S e A, .
« /7"// » [f/ 2019 . « 1 » /// /[’ 2019 1
Ao\

PABOYAS IPOT'PAMMA
JAMCUHUTJIMHBI (MOAYJISA)

ecKHe mpoiecchl B TEXHOJOTHYeCKOM 000pYI0OBaHHH CHCTEM
Temjora3ocHadKeHus

TenaoruaApoJHHAMHY

HalpaBJICHUC I[IOATrOTOBKHHU (Cl'IeL[I/IaJ'IBHOCTB)I

08.04.01 CTpoHUTEILCTBO

HanpaBieHHOCTh TPOrpaMMBI (PO HITB, CIISIMATH3ALIS):

Tennoraaocnaﬁmenne HaceJeHHbIX MeCT H NpPOMBbILJICHHBIX npezmpl/me‘i

KBanupukams

MarucTp

dopma 00ydeHUS
o4Has

MHCTHTYT: _MHKEHEPHO -CTPOMTENBHBIN

Kadenpa: TemiorasocHa0KeHus 1 BEHTUIAIMH

Benropox — 2019



2

PaGouwas IporpamMma cocTaB/IeHa Ha OCHOBaHHMH TpeOGOBaHMM:
» denepanlbHOrO  TOCYIapCTBEHHOTO 06pa3oBaTeNpHOrO  CTaHIapTa
BBICIIIET0 0OPa30BaHMs 110 HAIIPABICHUIO MMOATOTOBKY
» (08.04.01 cTpOUTENBCTBO (YPOBEHB MarucTpaTyphl), YTBEPKICHHOI'O
nprikazoM Ne482 ot 31 mad 2017r.

» [raHa ydeOHOro Iporecca BI'TY wm. B.I'. IllyxoBa, BBEACHHOTO B
neiicrue B 2019_ romy.

~ p— 7

CocTaBuTeldb KaHI. TeXH. HAYK, JOL. [/ —(AC. CeMMHEHKO)

Pa6ouyas mporpamMmMa coriacoBana ¢ BBIITYCKaIOIIEN Kadhenpoi
TermorazocHa0)kKeHus ¥ BEHTUJIALINH »

3aBemyromuii kadenpoun: A-p TeXH. HAYK, npod. / /7 / M (B.A. YBapoB)

« 14 » 05 2019 £ |

PaGouas nporpamMma 00CyKeHa Ha 3aCeIaHuH Kadeapsl
TermrorazocHa0KeHus ¥ BEHTUJIAIINN

« 14 » 05 2019 1., mportokos Ne 12

3aBeqyrolnuii kadeapoi: A-p TEXH. HayK, npod 7 ~ L/ B.A. VBapoB)

/7

PaGouast mporpamma ofno0peHa METOIMUECKON KOMHUCCHEN MHCTUTYTA

«__30 » 05 2019 r., mpoToko Ne 10

ITpescenaTens: KaHI. TEXH. HAYK, JOL. _é%’ «,A/( A.JO. ®eoKTHCTOB)



1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 11O JUCHUIIJIMHE

Kox n HanMeHOBaHUE KOMIICTCHITUH
(pe3ysbTaT OCBOCHUS)

KOI[ W HAUMCHOBAHUC MHAUKATOpPA JOCTHIKCHUA KOMIICTCHIIUN

YK-1

CriocobeH OCymIeCTBIATh KPUTHUECKUI

aHaim3 mpoOseMHbix cutyanud Ha | YK-1.3 COop u cuctemaruzaiust HHGOpMAIMU 10 TPOOIIeMe. ..
OCHOBE CHUCTEMHOTO OIX0/1a,

BBIPa0ATHIBATH CTPATETHIO ACHCTBUI

OIIK-1 Cnocoben pemare 3amaum | OITK-1.1

mpo(ecCHOHANBHON JEesITeNbHOCTH Ha
OCHOBE HCITOJIF30BAaHUSI TEOPETHUECKUX

Br16op MeToma ¥ METOMKH BBIIOJTHEHHUS PacUETHOTO 00OCHOBAHMS
TEXHOJIOTHYECKUX, TEXHUIECKUX ¥ KOHCTPYKTUBHBIX PEIICHUI

u MPaKTUIECKUX OCHOB, | CHCTEM TEIIOra30CHa0KEeHUs

MaTEeMaTHYECKOTO anmapara

(byHIaMEHTAIbHBIX HAYK

I1K0-3

CriocoOHOCTh ocymectBiaTh | [IKO-3.2

000CHOBaHUE TEXHOJIOTHYECKUX, | BBIOOp MeTO1a M METOTMKH BBITIOJTHEHHS pacYeTHOTO 000CHOBAHUS
TEXHUYCCKHUX u KOHCTPYKTHBHBIX | TCXHOJOTMYCCKUX, TEXHUYCCKUX U KOHCTPYKTHUBHBIX pCHICHI/Iﬁ

peLICHUH CHUCTEM TEeMJI0ra30CHA0KEHHS
1 BEHTWIALIUH.

CHCTEM TEINIOra30CHAOKEHUS

KOI[ 1 HAMMCHOBAHHUC MHAMUKATOpA
JOCTHKCHHA KOMIICTCHINHN

HaumMmeHoBaHue mmokasaTens OLICHNBaHUA
(pe3ynpraTa 00yJeHHs 110 TUCIHILIAHE)

YK-1.3 COop wu cucremarusanus
WHPOPMAIIUH TT0 TTpodIIeMe. ..

3HaeT MEpCIEKTUBHBIE HANPABICHHUA NPH OpraHM3aly IPOLIECCOB
TETIOMaccoOOMeHa U THIPOJMHAMUKH B 00opymoBannu cuctem TI'C
YMeeT oCyIecTBIATh KPUTUIECKUH aHaIN3 ITPH BEIOOPE
000pyJOBaHHSI CUCTEM TEIUIOra30CHAOKEHNUS

OIIK-1.1 BrisiBnenue u knaccupuranus
(PU3UYECKUX U XUMUYECKHX TPOIIECCOB,
MPOTEKAIOINX Ha 00bEKTE
MpoeCCHOHANTBEHON IEATETLHOCTH

3HaeT TEPMUHOJIOTHIO 1 OCHOBHBIE 3aKOHBI THIPOJJMHAMUKH,
TEPMOIMHAMUKH, MPOLIECCOB TEIJIO00MEHa, MaccooOMeHa,
JeiictByroniye B ycrporctBax cuctem TI'C

HMeeT HaBBIKU ONPE/ICIICHUS CTPYKTYPBI, SJIEMEHTOB U MX
XapaKTEepPUCTHUK U BbIOOpa SHEpro dPGEeKTUBHOTO 000PYIOBaHHS
CHCTEM TEeIUIOra30CHa0XeHuUs

[1IKO-3.2

Br16op MeToma 1 METOIUKHU
BBITIOJTHEHHS PACUETHOTO O0OCHOBAHMSI
TEXHOJIOTHYECKUX, TEXHUUECKUX H
KOHCTPYKTHUBHBIX PEIICHUNA CUCTEM
OTOILJICHMSI, BEHTUJISALIUN U
KOHJIULIMOHUPOBAHUS BO3AyXa

3HaeT METOJMKH PEIIeHHUs 3a1a4 B 00JIACTH pacueTa CUCTEM
CO3JIaHUSI MUKPOKJIUMATa C WUCITOJIb30BAaHUEM YpaBHEHUHN
THIPOCTATHKHU M THIPOTa30JUHAMHUKH H TEIUIOMAacCOOOMeHa
Mmeet HaBBIKH peMICHIS 3a7a9 B 00JIaCTH pacueTa CUCTEM
TEIIOTa30CHA0KEHHS, HA OCHOBE TEOPETHIECCKOTO U
AKCIEPUMEHTAIBHOTO UCCIEAOBAHUS
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2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJILHOM ITPOI'PAMMBI

1. Komnerenmusi _ YK-1 Crnoco6rocts ocymiecTsisTs kpuTHieckmii aHATH3 TIPOGIEMHBIX CHTYAIHiA
Ha OCHOBE CUCTEMHOTO T10JIX0/1a, BEIPAOAThIBATh CTPATETHIO ACHCTBUI

]_IaHHaSI KOMIICTCHIIMA q)opMpreTc;I CIACAYIOIMMHU JUCTUIIIIMHAMMA.

Cranus HanmMeHoBaHUS AUCHUIUIMHBI
1 OcHOBBI HAyYHBIX MCCIEA0BaHUN
2 I'maponnHamMuka M TEIIOMaccOOOMEH B 00OpYJOBaHMM OTOIUIEHUS, BEHTWISLUU U
KOHJAMIIMOHUPOBAHUS BO3AyXa
3 YuebHas 03HAKOMUTEJIbHAsI TPAKTHKA. . .
4 [Tpou3BoACTBEHHAs MCIIOJIHUTEIbCKAsI IPAKTHKA

2. Komnerennusa OIIK-1 croco6rocts pemats 3amauu npodeccHoHanbHoi AeSTETLHOCTH Ha OCHOBE
HUCITOJIB30BaHUS TeopeTI/I'-IeCKI/IX u HpaKTI/I‘-IeCKI/IX OCHOB, MaTEMaTH4YCCKOI'O aHHapaTa (byHI[aMeHTaJ]BHI)IX HayK

HaHHaH KOMIICTCHIIMA q)opMpreTc;I CICAYIOIMMHU JUCTUILIIMHAMUA.

Cragus HanmeHoBaHMs TUCIHUILIMHEI
1 ITpuknagHas MaTreMaTuKa
2 ['uapoarHamMuka U TEMIOMAacCOOOMEH B OOOPYJOBAaHWU OTOIUICHUS , BEHTWIALMHA U
KOHJIMITMOHUPOBAHMS BO3TyXa

3. KOMHeTeHHI/Iﬂ _HKO-3 CrocoOHOCT OCYIIECTBIATh 000CHOBAHNE TEXHOJIOTHUECKUX,
TEXHUYCCKUX U KOHCTPYKTUBHBIX pemeHHﬁ CUCTEM TeHJIOFaSOCHa6)KeHI/ISI 1 BEHTUIISLUU

JlanHast koMrieTeHus popMupyercs CaeayrIMMI TUCIUILTHHAMU.

Cranus HanmMeHoBaHUS AUCHUIUIMHBI

1 [TpoekTHpoBaHUE SHEProcOeperarIX CUCTEM OTOIUICHHUS 30aHUN M COOPY>KEHUI

2 [TpoekTHpOBaHNE KOMIIJICKCHBIX CHCTEM BEHTWJISIIIMK ¥ KOHJIUIIMOHUPOBAHHSI BO3yXa

3 [TpoekTHpoBaHue  00ECHBUIMBAIOLICH  BEHTWISALMM M MBUIETa3004YHMCTHOTO
000pyI0OBaHUS

4 ['maponnHamMMka M TEIJIOMaccOOOMEH B 00OPYAOBAaHUM OTOIUIEHUS , BEHTHIISALUN U
KOHJIMITMOHUPOBAHHS BO3AyXa

5 MaremaTnueckoe  MOJEIMPOBAHHME  MPOLECCOB  OTOIUICHHs, BEHTWIALUU U
KOHJIMITMOHUPOBAHHS BO3AyXa

6 YucneHHble METOABI PELICHHUS 33a]]a4 OTOIUICHUS], BEHTIIIALUU ¥ KOHIUIIMOHUPOBAHUS
BO3/IyXa

7 BBIUMCINTENEHBINA YKCTIEPIMEHT B HAYYHBIX HCCIIEIOBAHUSIX

8 Abdpo/iMHaMKKa BEHTHWJIALIMU, MEXaHUKa a3po30iel

9 AbdpoiMHAMHKA BO3YIITHBIX U MBUIEBBIX TTOTOKOB

10 YyeOHast 03HAKOMUTEJIbHAS MPAKTHKA. ..

11 [Tpon3BOCTBEHHAS HAYYHO-HCCIIE0BATENIbCKask paboTa

12 [Tpon3BoICTBEHHAsl UCTIOJIHUTENIbCKAsI IPAKTUKA

13 [Tpon3BOICTBEHHAS IPEIMTUIOMHAS TPAKTHKA




4. KomneTeHIUs ITKO-7 Crioco6HOCTs 00eceunBaTh 6€3011acHOCTh IPU CTPOUTENLCTBE M SKCILTyaTaIIHI
CHCTEM TEIUIOTa30CHA0KEHUS U BEHTUIALIUT

I[aHHaH KOMIICTCHIIMA Q)opMpreTc;I CICAYIOIMMUA JUCHUITIIMHAMM.

Cragus HaumMeHnoBaHusi AMCHUIIIIMHBI
1 IIpoexTHpoBaHme YHEProcOSPEraroNIuX CHCTEM OTOIICHUS 3JaHUN M COOPYKEHUI
2 [IpoekTrpoBaHrEe KOMILIEKCHBIX CHCTEM BEeHTHJISIINH M KOHIUITMOHUPOBAHUS BO3IyXa
3 [TpoexTupoBaHue 00CCIBUIMBAIONICH BEHTWISIIIMK U IBUICTa300YHCTHOTO 000PYA0BaHUS
4 l'uppoanHaMuka u  TemioMaccooOMeH B 00OpYJOBaHUM OTOIUICHMS, BCHTWISIIUA U

KOHJIUITHOHMUPOBAHUS BO3IyXa

(6]

Opranu3zaius SKCIUTyaTaIii, PEMOHTa U 00CITY)KHBaHUS KIMMATHYECKOTO 000pYI0BaHUS

6 HpOI/I3BOI[CTBeHHa$I HCIIOJITHUTCJ/IbCKAA MPAaKTUKa

3. OFBEM JIMCHHAIIJIMHbI
OO61ast TPy 1I0eMKOCTh JUCIUIUIMHBI cOCTaBisieT 4 3a4. enunun, 144  yacos.
dopma NPOMEKYTOUYHOM aTTECTAMNA _ SK3aMEH

Bun yueGHOM paboThI Bcero Cemectp
4acoB Ne 1
OO0mast TpyA0eMKOCTh TUCIUTUIHHBI, 4ac 144 144
KonTakTHast padora (ayAUTOPHbIE 3aHATHS), B T.4.: 51 51
JIEKIIUU 17 17
J1a00paTOpPHBIE
PaKTUYECKHE 34 34

TPYNIOBBIE KOHCYJIBTAIMU B MIEPUO]T TEOPETUYECKOTO
00y4YeHUsI U TPOMEKYTOUYHOM aTTeCTaIlMU

CamocTosiTe;ibHasi padoTa CTY1eHTOB, BKJIIOYAs 93 93
WHANBHUIYAJIbHBIE H TPYNNOBbIe KOHCYJIHTAIUH, B TOM
qucie:

KypcoBoil mpoekT

KypcoBas padota

PacueTHo-Tpaduueckoe 3aaHue

WMuuBuayanbHOE JOMAIIHEE 3a/1aHue 9 9
CamocrosTenbHas paboTa Ha HOJATOTOBKY K ayAMTOPHBIM 48 48
3aHATHUSIM (JIEKLUH, IPAKTUYECKHUE 3aHATHsI, 1a00paTOpHbIe

3aHATHS)

DK3aMeH 36 36




4. COAEP KAHUE ITUCHUIIJIMHBI

4.1. HammeHoBaHMe TeM, UX CoJlep:KaHue U 00beM
Kypc 1  Cemecrp 1

O0bEM HA TEMATUYECKUN
paszen 1mo BuaaM y4eOHoH
Harpy3KH, 4ac
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1. Tepmoaunammuueckas cucrema. Pagoune tena u tpeGoBanus K nuMm. [lepBolii M1 BTOPOii 3aK0H
TEePMOJAMHAMHUKH, €ro aHAJUTHYeCKHe BbIpakeHusl. TepmoauHamMuyeckue UHMKJIbI B
000pY10BAHUH CHCTEM TEIJIOra30CHAOKEHMSI.
OCHOBHBIE TEPMOJMHAMUYECKUE MapAMETPbl COCTOSIHUS 4 8 10

pabouero tena. Cmecu uzaeanpHoro rasa. [lepBeiii 3akoH
TEPMOJUHAMHKH, €ro aHaJUTHYECKUE BBIPAKCHHUS W
IPAKTUYECKOE  3HAuCHHUE. Teruora u  pabora.
TemnoeMkocTh razoB. lcnonb3oBaHHE TEMIOEMKOCTH B
pacuerax CHUCTEM  TEIUIOCHAOXXEHHWsl  anmapaTtoB U
obopynosanus TI'C. Kpyroseie nporneccsl. Lukn Kapuo u
€ro MpaKTHUYECKOE 3HAYE€HHWE B pacyeTax XOJOIUIbHON
YCTaHOBKH B CHCTEMaX KOHJIUIIMOHUPOBAHHUS BO3yXa.

2. PeanbHble ra3pl: BOASIHOW mMap, BJAXKHBIA BO3AYX, cMech Tra3oB. IIpomeccsl BoO

BJI2;KHOM BO3yXe, HX IPaKTH4YeCKoe NpuMeHeHHMe B pacderax cucrem TI'C.

HcTeuenue ra3oB M KUJAKOCTEH.

CaoiicTBa peanbHBIX ra3oB. BoJsHON map, OCHOBHBIE
MOHATHS W omnpeaesneHus. BiaXHbIil BO31yX, OCHOBHBIE
NOHATHS, omnpeaeneHus, cpoictBa. |-d  guarpamma
BIIQXXHOTO BO3ayXa. (OCHOBHBIE TIPOIIECCHI  BJIAXKHOTO
Bo3ayxa. Mcnosb3oBaHUe auarpamMMmbl BIAXKHOI'O BO3JyXa
B pacyerax CHCTEM BEHTWJISALIMM W KOHIMIIMOHUPOBAHMS
BO3/JyXa: HarpeBaHUs M OXJIAKICHUS BO31yXa, €ro
YBIQXKHEHUS M OCYIIKU. Pacuer pacxoga W CKOpPOCTH
JKUJIKOCTH, BBITEKAIOIIEW W3 OTBEPCTUH U HACAIKOB.
3aToIIEeHHbIE CTPYU, CBOMCTBA, pacueT W NMPUMEHEHUE B
CUCTEME BEHTHUIISIINU.
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3.

YpaBHeHusi rHAPOAMHAMUKU. Buabl M pacuer ruapaBiu4ecKMX CONPOTHBJICHHM.
ITocienoBaTeIbHOCTD PACYETa HHKEHEPHBIX ceTeil Pa3JInYHOr0 HA3HAYEHHS.

OCHOBHBIE TIOHATHS TUAPOJWHAMUKH. BHIbI TBHKEHUN
XKHUJIKOCTM W Tasza. YpaBHeHUs OajaHca pacxona
(ypaBHEHHE HEPa3pbIBHOCTH), OanmaHca  SHEpruu
(ypaBuenue bepnymm). Bugpl u pacder ruapaBIndecKux
COMPOTUBIIEHUN TIPU Pa3IUYHBIX pPEKUMaAX JIBUKEHUS
KUAKOCTH  (mMOTEpU  HA  TPEHHME U MECTHBIE
COTIPOTHBIICHUS). [TocnenoBarenbHOCTH pacyera
WHXEHEPHBIX ceTe Pa3IM4HOTO HA3HAYCHMUS.
['unpaBnuyeckuil pacuer aByxdasHbix cucreM. CKOpocTh

4

8

12




BUTAHUS, YPAaBHCHHSI pacueTa, MPaKTUIECKOe MPUMEHEHUE
B CHCTeMax  MbUICyJaBIMBaHUA. [ uapaBaudeckas

KPpYNHOCTb B pacueTax  OTCTOMHHUKOB  CHUCTEM

BOJIOCHA0KEHUS U BOJIOOTBEICHUSI.

4. TenJjio u MaccoOOMeHHBbIEe NMPOIeCChl B 000PYTI0BAHUHU CHCTEM TEIJIOra30CHAGKEHHUS
TemioBele mpouecchl. PU3NYECKUE OCHOBBI IIPOLECCOB | 5 10 14
terionpoBogHocTd. KoadduumeHt TemnonpoBogHOCTH,
ero ¢usnueckuii cmbici. Ilepemava Teria KOHBEKIHEH.

VYpaBHeHue HrroTona-Puxmana. Koaddunment
teroornay. [Ipupoga ¥ OCHOBHBIE 3aKOHBI TEIUIOBOTO
W3JTyUYCHHUS. CroxHbli TEIJI000MEH. YpaBHenue
TEIUIONIEPEIadyl 4Yepe3 OIHOCIOWHBIE M MHOTOCIONHBIE
IUIOCKHE W IUIuHApuYeckue creHku. Knaccubukauusa u
OCHOBHBIE YpaBHEHUS MacCOOOMEHHBIX MPOIIECCOB.
Temnio — u MaccooOMeHHBIe ycTpoicTBa. [IpuHIMn
pacuera ¥ moadopa TEIJIO0OOMEHHMKOB. Ammaparbl s
VBIOKHEHUS W OCylIeHHs Bo3ayxa. OpocuTenbHbIe
KaMephbl, UX yCTPOMCTBO, METOJbl pacyeTa JAjsl TEIIoro U
XOJIOJTHOTO TMEepHOoJ0B 00pabOTKH BO3AyXa B CHCTEMax
KOHJAMIIMOHUPOBAHUS BO3AyXa.
HUTOTI'O 17 34 48
a3 9
OK3aMeH 36
BCEI'O 17 34 93
4.2. ConeprxaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHH
Ne HanmeHnoBanue Tema npakTu4eckoro (CEMUHApPCKOro) K-Bo | Camocrostenshas
I/ | paszena JUCLUILIMHBI 3aHSATHUS 4acoB . 0‘;?2‘;%’& «
TPAKTUYECKUM
3aHATUAM
cemectp Ne 1
1 | Tepmonunamnyeckast [TpakTHuecKOe TMPUMEHEHHE OCHOBHBIX 8 8
cucrema. Paboune Tena 3aKOHOB HJeallbHOro rasa. Pacuer
W TPEOOBAHUA K HUM. | [erjoeMKOCTH  Ta30B M Ta30BBIX
Tepmonunammaeckne CMeCEii. Pacuer ko> dunuenTa
%PII}EU’I B 000pyROBAHUN | 161 ennorg JOEHCTBHUS TPSIMOTO IUKJIA
' Kapno. Omnpenenenvue XonOAWJIBHOTO
kodd¢uimenTa  oOpaTHOrO  IHKIA
Kapho.
2 | PeanbHbIC ra3el: | OnpesnerieHne TapaMeTpoB  BOJSTHOTO 8 8
BOJSIHOW Tap, BIAXKHBIN | Tapa U BIAXXHOTO BO3JyXa C TOMOIIBIO
Bo3ayX. Ilpomeccer Bo | I-D u I-S gumarpamm, pacuer mporieccos
BJIA’KHOM BO3YyXC. | HarpeBaHMs, YBIAXHEHUA  BO3JayXa.
Hcreuenne Ta3oB M | Pacyer pacxoda JKHIKOCTH W TIasa,
KMJIKOCTEH. BBITEKAIOIIUX Yepe3 OTBEPCTUS U
HaCaJIKH.
3 | YpaBHeHuA Pacyer norepr Hamopa Ha TpeHUe NpuU 8 8
THIPOJIMHAMUKA. Buapl | TaMHHApHOM " TypOYJIECHTHBIX
u pacuer | pekuMax JIBH)KEHUS )KHUJIKOCTH.




TUAPABINYECKUX I'mppasnuyeckui pacuer
COIIPOTHBIICHUH. TpyOOIIPOBOJOB ¥ BO3JYXOBOJOB
[TocnenoBarenbHOCTD Pa3NIUYHOTO  HAa3HAYCHUS. Pacuer
pacuera MH)XEHEPHBIX | Ta30IPOBOJOB IPU MaJbIX M BBICOKUX
CEeTeH. repenangax JaBJICHUS.
4 | Temno u | PacueT TemIoBBIX MPOLECCOB Mepeiadn 10 10
MaccoOOMEHHbIE Teria TEIUIONPOBOAHOCTHIO u
IIPOLIECCHI B | KoHBeke. Pacuer ko3ddunmenton
obopynoBaHuu cucreM | usinyuenus. I[Ipumeps pacuera temio u
OTOILJICHHUS, MacCOOOMEHHBIX IPOIIECCOB u
BEHTHJISALUU U | alnaparoB ¢ HUCHOJIb30BAHUEM 3aKOHOB
KOH/IUITUOHUPOBAHUS THJIPOJMHAMUKA
BO3/yXa
UTOrO: 34 34

4.3. Conep:xanue J1a00paTOPHbIX 3aHATHIA

He npexycMOTpeHO y4eOHBIM TUIAHOM.

4.4. Conep:xkaHue KypcoBOI0 NMpoeKTa/padoThl
He nmpexycMoTpeHO y4eOHBIM TUTAaHOM.

4.5. Conep:kaHue MHANBUIAYAJbHBIX IOMALIHUX 3aIaHUI

B nporecce BbIMOTHEHNUS MHAUBUIYAIbHBIX JTOMAIIHUX 33JJaHUI OCYIIECTBIIACTCS KOHTAKTHAS
pabora oOyuaromerocss ¢ mpenonaBateneM. KOHCynbTalMu TMPOBOAATCS B AyJUTOPHUS  HIIH
MIOCPEJICTBAM JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTeIbHOM cpe/ibl yHUBEPCUTETA.

NupuBuayanbHoe foMalIHee 3aJaHue

Heas 3amanms: IIpuoOpereHne MNpakTHUECKUX HABBIKOB pacyeTa TI'MIPaBIMYECKUX
COINPOTHUBIIEHUI B TpyOONPOBOAAX PA3IMYHOIO Ha3HAYEHUS, TEIUIO-U MAaCCOOOMEHHBIX IPOLIECCOB B
000pYyIOBaHUU CUCTEM OOecrieueHHsI MUKPOKIIMMATa 3JaHUi U COOPYKEHUH.

Crpykrypa paborsl. [IpakTuueckoe 3ajiaHue — 3TO pELIEHUE 3aJad M0 PacCMaTpUBAEMbIM
pa3genaM (TOTepu Hamopa Ha TPEHHE M MECTHBIE COINpPOTHBIIEHUS, pacyeT pa3BETBIECHHOIO
TpyOONpoBOJia, a’pOJMHAMUYECKHI pacyeT BO3JYyXOBOJOB, IPOLECCHl H3MEHEHHUs MapaMeTpoB
BO3/yXa, pacyeT TeIUIONPOBOIHOCTH, TEMNIOOOMEHHUKOB, KaMep OPOLICHHUS).

OdopmiieHue HHAMBUAYAJBHOTO JOMAIIHEr 0 3a/IaHMS.

M3 npenocrapnsiercs mpenojaBareiio JUis NPOBEpKU B JIByX BHJAX: OTYET, HA OyMasKHBIX
muctax B Qopmare A4, u B BuAe (aillioB, colepiKalluX pelIeHHe NMPaKTUYeCKuX 3adaHuid. Ortder
WHIVBUAYAIBHOTO JIOMAIIHErO 3aJaHus JOJDKEH UMETh CIEAYIOUIYIO CTPYKTYpPY: THUTYJIBHBIM JIMCT;
COJIEp’KaHUE; TEOPETHUECKOe 3aJaHue; MPAKTUYECKas 4acTh; CIUCOK HCIOJIb30BAHHOW JINTEPATYpBHI.
Cpoxk cnaun N/I3 onpenensiercs npenojaBaTesIeM.

Texkymuid KOHTPOJIb OCYIIECTBIISIETCS B TEYCHUE CEMECTpa B (JOpMe BBITIOTHEHUS U 3alTUTHI

WHIUBUAYATBHBIX TOMAITHUX 3a/IaHUH.

3aganme Ne 1. I'mapaBianyecknii pacyeTr BO31yX0BOJA0B CUCTEM BEHTWISIIIUN U
KOHIMUIMOHUPOBAHUS BO3yXa U TPYOONPOBOAOB sl cucTeM oTomienusi PI'3 Bkitouaer:

- pacueT AMaMeTPOB BO3IyXOBOJIOB IIPU 3aJaHHOM PacXo/ie U CKOPOCTH BO3/1yXa;

- pacyeT noTeph JaBJICHUS HA TPEHUE U MECTHBIE COIIPOTUBIICHNUS,

- 1oA00p BEHTUJISITOPA JUIsl pabOThI HA CETh;

- pacueT TUIPABINYECKUX MOTEPh HAMIOPa B IPOCTHIX U CIOKHBIX TPyOOIIPOBOIAX;

- mo100p Hacoca Jijist paboThI Ha CETh.



3aganue Ne2. Pacyer Ten10-maccoo0OMEeHHBIX NPOLECCOB B YCTAHOBKAX MOATOTOBKH BO31yXa
AJIS cO3aHHus TPpe0yeMbIX MapaMeTPOB MHKPOKJIMMATA BKIIIOYACT:

- MOCTPOEHHKE MPOIIECCOB 00pabOTKHU BO3ayxa Ha I-0 quarpamme;

-pacuet npousBoautesbHOCTH CKB;

- pacyet TpeOyeMoro KoJIM4ecTBa TerIa i OJ0rpeBa BO3/1yXa B XOJIOIHBINA TEPHO/;

-pacdeT KOJIMYeCTBa XOJIOAA Ul OXJIAXKICHU BO3yXa B TEILIbIA IEPUOJ TOJa;

- OIIPEZCIICHUE KOJINYECTBA BIlarv, KOHJACHCUPOBAHHON B OPOCUTEILHOM KaMepe B TEIUIbIN IIEPUO] U
VCIIAPUBILEHCS B XOJOAHBIN IIEPUOJ rOJa.

1. 3apanus k pasaeny

1.1.0mpenenuts mepenaj qaBIeHIsI, HEOOXOIMMEIH IS M0A00pa BEHTWIATOPA, MTOJAIOIIET0 HAIPETHI BO3AYX B CETh,
cxema KOTOporo mpencraBiieHa Ha puc. 3.1. Pacxonwsl v pa3mepbl yyacTKOB IOCJIE€ BEHTHIATOpa 3aAaHbl. KaHanel Ha
yuacTkax 1-2-3-4-5-6 mpsMoyroibHBIE U3 MUIAKOTUIICOBBIX IUIUT. [loTepn NaBiIeHNs Ha BCACHIBAIOIICH JIMHUH BEHTHIISATOPA
m3BecTHB! (Ppc = 500 Ila). CumTarh, 9TO ABMIKCHHE BO3QyXa IPOUCXOAWT B HM30TEPMHUUECKUX YCIIOBHSX, JaBJICHHEC B
cucteMe 61usko K armocepHoMmy. Pacxomsl BosayxaQo, HM%/C, AaHBl NpU HOPMAIBHBIX YCJIOBHSAX, ILIOTHOCT
BO3MyXa p; =1,29 Kr/m3

[punumats A = 0,03 kr/M° Ha Bcex yyacTkax. Paccuurarh CONpOTHBIIEHHE B pelleTKe Bo3LyXxoBoja 3-5 ( )

Iapametp Bapuant
1 2 3 4 5 6 7

t,°C 20 30 35 35 45 50 60
Qz.4um’/c 0,7 0,8 0,7 0,7 0.8 0,7 0,6
Qs.sam’/c 11 1,2 11 11 11 11 1,0
a-b cm 28-42 30-42 | 30-45 | 35-45 | 30-45 | 28-42 | 25-25
m-n,cm 28-28 | 30-30 | 30-30 | 35-30 | 30-20 | 28-28 | 25-48
I3.4 M 30 35 30 30 25 32 35
lo3,m 25 25 25 25 20 27 30
l1o,m 4 5 5 5 3 8 5
Lasm 10 12 12 10 10 12 8
¢, 2,6 2,8 25 2,8 3,0 35 4,0

4 IS

! n

3 2
—57

al

1.2.BbiOpath AuaMeTp 4yTyHHBIX TPyO Ha BCEX ydyacTKax paclpelielieHHOW BOIOIIPOBOAHON ceT (pHc. 3.2) npH 3a/laHHBIX
pacxonax BOIbI B TOYKax morpebieHus: Q, M3BECTHBIX IeOJE€3MYECKUX OTMETKAaX BOJONPOBOJHBIX KPAaHOB U Y3JIOBBIX
Touek V, 3aMepeHHBIX [JIMHHBIX y4acTKoB L mpw 3amanHoil mepoxoBatoctd TpyO, K,=0,1MM. B Toukax moTpelieHust
JIOJKEH COXPAHATHCSI CBOOOMHBIN HAamop He MeHee 5 M Bof. CT. (N =5M). MecTHBIE COTPOTHBICHHS HA BCEX yd4acTKax
mpuHATH paBHBIME 10 % OT conpoTuBieHns 1o TpyOe.
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[Tapametp Howmep BapuanTa
1 2 3 4 5 6 7 8 9 10
VB, M 8 7 8 7 8 8 7 8 8 8
Ve, M 4 5 4 3 3 4 3 3 3 3
Ve, M 9 10 9 8 9 9 9 9 8 10
Vi, M 7 7 6 7 7 7 6 7 7 8
VE, M 8 8 8 6 8 8 7 8 7 7
Ve, M 2 1 3 3 2 3 1 3 2 2
Qo, n/c 18 | 15| 16 | 17 | 15 | 16 | 15 | 20 | 18 | 20
Qr, 1/c 5 8 7 8 8 4 4 8 8 5
Qun, n/c 10 | 10 8 9 7 8 8 10 | 12 10
QE, 1/c 8 5 10 | 10 6 5 5 7 6 5
Las, M 750 | 800 | 700 | 680 | 700 | 700 | 600 | 800 | 700 | 600
Lec, M 700 | 750 | 750 | 650 | 650 | 680 | 650 | 750 | 750 | 650
Ler, M 300 | 400 | 350 | 500 | 350 | 340 | 350 | 350 | 350 | 400
Len, m 400 | 500 | 400 | 450 | 400 | 480 | 400 | 500 | 450 | 380
Lag, M 500 | 250 | 380 | 400 | 380 | 350 | 350 | 380 | 350 | 400
Lec, M 250 | 400 | 200 | 200 | 250 | 200 | 250 | 280 | 200 | 280

2.3apanus K pasjgeny

2.1.I1nocky10 MOBEPXHOCTh C TeMIEepaTypoi t1 He0OXOIMMO M30JIMPOBATH TAK, YTOOBI MOTEPH TEIUIOTH HE MPEBBILIAIH
3HAYEHHS TEIUIOBOTO TIOTOKA PABHOTO , TP TEMIIEpaType Ha BHEIIHEH TOBEPXHOCTH 30U tp Haifth TonmmwHy cios
M30JISILIHH, €CITH er0 KO3(QGHIIMEHT TeIUIONPOBOAHOCTH PAaBeH A.

[Tapamerp BapUaHT
1 2 3 4 5 6 7 8 9 0
t, C 620 580 530 470 400 350 280 250 200 150
2, C 50 49 47 45 43 41 40 39 35 20
q, Br/m? 450 300 400 350 450 200 200 150 125 50
>\’
Br/(m K) 0,1 0,13 0,2 0,15 0,29 0,29 0,24 0,12 0,29 0,11

2.2. OmnpenenuTh TMOBEPXHOCTh HarpeBa pPEKyIEepaTUBHOTO TEIUIOOOMEHHHKA MpPH IPSIMOTOYHOM M IPOTHBOTOYHOM
JIBIDKCHUH TeIuIoHocHTenei. TermonocuTeneM sSBIsIeTcsl ra3 HadalbHOM TeMIepaTypoi t1 1 KoHedHoH to. HeoOxoanmo Harpetsb
HEKOTOPBII 00BEM BO3/yXa MPHU HOPMAIBHBIX (pr3pdecknx ycnoBusax G oT t3 A0 t. [IpuasaTs koaddurment Temmonepenaun 20
B1/(M?K), TelIoeMKOCTb BO3/LyXa MOCTOSHHOM.

napamerp BapHaHT
1 2 3 4 5 6 7 8 9 0
t1, C 650 640 630 620 610 600 590 580 570 560
t2, C 250 350 275 325 300 225 400 375 200 350
t3, C 21 22 23 24 25 26 27 28 29 30
ts, C 180 185 190 240 230 220 210 200 190 180
G, M/ 20000 25000 B0000 35000 40000 21000 32000 39000 41000 25000
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5. OHEHOYHBIE MATEPHUAJIbI U151 TPOBEJEHUS TEKYIIEI'O
KOHTPOJIA, TIPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanu3zanunsa koMmeTeHui
1 KoMmnerenuus _ VK-1 CnoocoGeH ocyIecTBASTh KPUTHYECKUH aHaaW3 NPOOJEMHBIX CUTyauui Ha

OCHOBE CHCTEMHOIO IMOJIX0/1a, BEIPA0ATHIBATH CTPATETHUIO JIEHCTBUI

HanmenoBanmne HHAWKAaTOpa JOCTHXKCHUA
KOMIICTCHIIUHN

Hcnonb3yemble cpecTBa OIECHUBAHUS

YK-1.3 Cbop u cucrematusanus WHOOpPMAITUH
o nmpoodieme. ..

Brimmonnenne wu 3amura W3, pemeHue 3amad 1o
ONpEJCIICHUI0O  TMPOU3BOJUTEIIBHOCTH  CHUCTEM TI'C,
KOHTPOJIbHBIC pa0OThI, TECTOBBIN KOHTPOJIb, COOSCEIOBAHHME,
YCTHBIH oIrpoc

2 Komnerenmus OITK-1

...Crloco0eH pemath 3a1addl MpopEeCcCHOHATBHON AEATEIHHOCTH Ha OCHOBE

HCIOJIB30BaAHUA TCOPETUICCKUX U MPAKTHICCKHUX OCHOB, MAaTEMAaTHYCCKOT'O armapara (I)YHI[aMCHTaIILHLIX HayK

HanmeHnoBanue MHAMKATOPA DOCTHKECHHS

Ucnionb3yembie cpeacTBa OIICHUBAHUS

KOMIIETCHLIUU
DK3aMeH, BbilonHeHue u 3amura M]3, penienne 3amad mo

OIIK-1.1. ... pacuery  TemJO-M  MacCOOOMEHHBIX  IPOLECCOB B

Bri6op (byHIaMEHTAIbHBIX 3aKOHOB, | obopynoBannn TI'C, TecTOBBIH KOHTPOJB, coOeceoBaHUeE,

ONHKCHIBAIOIIMX ~ U3YYa€MbId MPOLECC  HIM | yCTHBIA OIPOC

SABJICHUEC

3 Komnerenuus ITK0-3 Crioco6HOCTD OCYIIECTBIISITH 00OCHOBaHUE TEXHOJOTHUYECKUX, TEXHUYECKHUX H
KOHCTPYKTHUBHBIX PEIICHUH CHCTEM TETJIOra30CHA0KEHUS 1 BEHTHIISIIIUA

HanmeHnoBaHME MHAMKATOPA DOCTHKESHHS
KOMIICTCHIIMH

HCHOHB3yeMLIe CpeacTBa OICHHUBAHUA

[1IKO-3.2

Br16op MeTona 1 METOIUKY BBITOTHEHUS
pacdeTHOro 000CHOBAHUS TEXHOJIOTHUECKUX,
TEXHUYECKUX U KOHCTPYKTUBHBIX PELICHUIA
CHCTEM OTOIICHHS, BEHTUJIAIIUN U
KOHJAUIMOHUPOBAHUA BO3AyXa

DK3aMeH, BeinoiHeHne | 3amuta MJI3, pemienne 3a1aq mo
OTIPENIETICHUIO TETUIO-H XOJIOI0TIPOU3BOIUTEIHFHOCTH CUCTEM
OTOIUICHUS, BEHTWIAUU ¥ KOHIWUIIMOHUPOBAHUS BO3AyXa,
TECTOBBIN KOHTPOJIb, COOECEI0BAaHHE, YCTHBINM OIPOC

KoMmnereHmusi IIKO-7 Crnoco6HOCTh 06ecreynBaTh G€30MACHOCTh IPH CTPOMTENILCTBE U OKCILTyaTAlUK

CHCTEM TEIIOra30CHAOKEHHS U BCHTUIAIIUHU

HaumeHnoBanue HWHJIWKATOPa NOCTUXKECHUA
KOMIICTCHIIM N

Hcnonp3yembie cpeacTBa OIEHUBAHUS

[IKO-7.2

KoHTponb pexuMOoB 3KCIUTyaTaluu
000pyIOBaHUSI CHCTEM OTOIUICHUS, BEHTHIISAIIUN
1 KOHAULMOHUPOBAHU BO3AYyXa

DK3aMEH, BBIIONHEHHE u 3ammra W13, TECTOBBIN
KOHTpPOJIb, coOecelloBaHHEe O TpaBWIaX dKCIUTyaTaluu
000pyIOBaHUS  CHCTEM  OTOIUICHHUS, BEHTWIAIUH W

KOHAUITUOHHUPOBAHUA BO3AyXa, YCTHLIﬁ orpoc.
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5.2. TunoBble KOHTPOJIbHbIE 32IaHNUS I IPOMEKYTOYHON aTTeCTAllUH

5.2.1. HepequL KOHTPOJIBHBIX BOIIPOCOB IJIA 9K3aMEHAa

Ne HanmenoBanue CopepxaHue BOIIPOCOB (TUIIOBBIX 3aJaHUI1)
n/m pazznena JUCUUIUINHBI

1 TepMoauHamuueckas 1. TlousaTue o BHEWIHEW W BHYTPEHHEW »Hepruu Tena. J[Be
cucrema. Paboune Tena u (dhopMbI Iepeaun sHeprun. Ternora U padora. OCHOBHBIC TTapaMETPhI
TpeOOBaHMS K HUM. COCTOSIHHS pab0overo Tena.

IlepBbIii M BTOPOW 3aKOH 2. Cmecum wupeanbHbIX razoB. OmnpeneneHue  cpeqHei
TEPMOJIUHAMUKH, ero (kaxymieiics) MOJICKYJIIPHOH MAacChl, IUIOTHOCTH H  Ta30BOWM
AHATUTUIECKIIE MTOCTOSTHHON CMECH.
BBIPAKCHHSL. 3. BHyTpeHH:s dHEprus ra3a u ee onpeelieHue.
TepmoaunaMuyeckue 4. DKBUBAJICHTHOCTh TEIUIOTHI U paboThl. DOpMyNIHpOBKa H
OUKIBl B 00OPYIOBaHUU aHanuTHdeckas ¢popma | 3akoHa TEPMOIMHAMUKH.
TI'C. 5. DHTAIBIHSI, OCHOBHBIC TTOHATHS M OIIPEACIICHHS.
6. OCHOBHBIC OHATHS O TEIUIOEMKOCTH. MaccoBasi, 00beMHas
Y MOJIbHASI TETUTOEMKOCTH U UX B3aUMOCBS3b.
7. 3aBUCHUMOCTh TEIUIOEMKOCTH Ta3a OT TEMIepaTyphl.
HUctunHas ©W  cpedHsisi TEIUIOEMKOCTH M WX  B3aMMOCBSI3b.
TennoeMKoCTh ra30BbIX CMECEH.
8.DHTpomus, OCHOBHBIC TIOHATHUS U OlpeneieHus. Berancienne
W3MEHEHUS SHTPONHH HIeaNbHOTO Ta3a. TemnoBas TS- muarpamma u
ee MpUMEHEHHE.
9. Kpyrossie mporeccl wn nukisl. LHukn Kapro, mpsmoii u
oOpaTHbIl, €ro NpakTUYeCKOoe 3HAuYe€HHE B CHCTEMaX CO3JaHUSL
MHKPOKJIIMATA.
10. Bropoii 3ak0OH TepMOJAMHAMUKH, €T0 CYITHOCTh U OCHOBHBIC
(hopMyNUPOBKY, WX CBS3M C TPUHIUIIOM JEHCTBUS TEXHUYECKHX
YCTPOMCTB.

2 PeanpHbIe ra3pl: BOISIHOM 1. BoasHoit map u ero 3HaueHHe B TeIIOTeXHUKE. OCHOBHBIC

Hap’ BHa)KHBIﬁ BO3)IYX. MOHATHA U OIIPCACIICHUS. PV',Z[I/IanaMMa BOASAHOIO Imapa.

TIpOLIECCHI BO BIIAKHOM 2. OmnpeneneHue mapaMeTPOB KHITAMIEH >KHIKOCTH H cyxoro
Bo3ayxe. McTeuenne HACBINIEHHOTO IMapa Mo pacyeTHbIM (opmynam, Tabiunam u 1S-
ra3oB U KUJIKOCTEM. AAHarpaMme.

3. Ompenenenre mapaMeTpoB BIKHOTO HACKHIIIEHHOTO Tapa 1o
pacdeTHbIM popMysIaM H IS-auarpaMme.

4. Tlpouecc apoccenupoBaHus Ta30B U MapoOB, €ro GU3NIECcKas
CYITHOCTh W YypaBHeHHe. VI3MeHeHHWe TmapaMeTpoB B TIpollecce
JPOCCEINPOBaHUSI.

5. JIpoccenupoBaHWE pealbHbIX Ta30B M BOJSHOIO Iapa.
[IpakTHyeckoe UCIIONB30BaHUE MPOIIECCA IPOCCENTNPOBAHUS.

6. BrnaxxHbIil BO3yX KaK CMECh UAealbHbIX ra3oB. OnpenencHue
BJIArOCOJICPKAHUS, OTHOCUTEIILHON BIQKHOCTH U TOYKU POCHI.

7. J-d- nuarpamMmMa BIaXHOTO BO3yXa - IPHUHIIAIEI TOCTPOCHUS,
XapaKTepHbIE OCOOCHHOCTH, OIpEAeICHHEe TapaMeTpOB, pacueT
MIPOLIECCOB.

3 YpaBHeHus 1.I'mapoarHaMIYecKue mapaMeTpsl MTOTOKOB KUIKOCTEH U ra30B.
FI/II[pOILI/IHaMI/IKI/I. BI/I)IBI u 2. OcHOBHEBIE YpaBHCHUA THAPOJUHAMHKH, HX HPAKTUICCKOC
pacdeT THApABIHYECKHX | SHAUCHUE B pacderax 000pyIOBaHMS CUCTEM OTOIUICHUS, BEHTUIISIIIUA
CONPOTHBJIEHH. 1 KOHIUIMOHMPOBAHHA BO3/lyXa.

TToC/e10BaTEIBHOCTD 3.FI/I)IpaBHI/I‘-I%CKI/II/I pacuer MpOCThIX M CIOXKHBIX TPYOOIPOBOIOB
WHXXEHEPHBIX CETEH.

pacq? a HHAKCHCPHBIX 4. Tlombop BEHTWIALMOHHOTO OOOPYIOBaHUS IS CHUCTEM

ceren PASIMIHOTO | poprysum n KOHJIUITMOHUPOBAHUS BO3IyXa.

Ha3HAYCHUS.

5. l'unpaBnuveckuii pacyeT CUCTEM.
6. AdpoIlMHAaMUYECKHI pacdeT BO3yXOBOIOB.
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4 Temno u MaccooOMEHHBIE 1. TennonpoBOAHOCTH, OCHOBHBIE MOHSATHUS U ONPEICICHUS. 3aKOH
IPOLIECCHI B | Dypse.
060pYy10BaHHH CHCTEM 2. TemnonpoBOJHOCTE B OJHOCIOMHOW M MHOTOCIOMHOM
OTOTUICHUS, BEHTHIAIMY 1 | WIOCKOH CTEHKE - TEIUIOBOH TOTOK, TemnoBas MPOBOAMMOCTD,

TEPMUYECK [IPOTHUBJIEHHUE CTEHKH.
KOHIWLIMOHUPOBAHUS cp CCKOE COTpO f: ecre
3. KoHBEKTHBHBIH TEmI000OMEH — (U3UYECKass CYIIHOCTb,

BO31yXa

OCHOBHBIE NOHATHA M ompeneneHus. 3akoH Herotona - Puxmana.
Koadduuuent Temnooraaun u ero onpeaencHue.

4. XapaKTepUCTHKa OCHOBHBIX KPHUTEPHEB MOIOOMS IIPOIIECCOB
KOHBEKTHBHOTO TertooOMeHa (umcen Ilpamnmis, Pefinonbpca.
I'pacroda, Hyccenpra), mx ¢u3uuecKkuii cMbICI W TPUMCHEHHE B
TETJIOBBIX pacueTax.

5. Temnonepenauya, OCHOBHBIC TIOHSTHS U ONPEACICHUS.
Koadduuuent rennonepenadn, CONpOTUBICHUE TEIUIONEPENadn U UX
oTpeiesiCHHe.

6. TermmooOMeH m3nmydeHneM: (u3ndecKas CyIHOCTh TpoIiecca,
HWHTEHCUBHOCTD U3JTy4EHHsI, OCHOBHBIC 3aKOHBI.

7. CloXHBIN TEIUIOOOMEH, BU/IBI M pacyer.

8 MaccooOMeHHBIE TIPOLIECCHl, OCHOBHEIE YpaBHECHUSI.

9. Terumo M MaccoOOMEHHBIE ammmapaThl: KIaCCH(MUKAINS, CXEMbI
JABUMXKCHUS TEMJOHOCHUTENIEH M HX BOOSHBIC 3KBUBAJICHTHI, CpCI[HI/Iﬁ
JorapupMUIECKHI TeMIIepaTypHBINA HATop.

10. OCHOBBI ~ TEIUIOBOIO  pacyeTa  PEeKyNepaTUBHBIX
TETJI000MEHHBIX aNnapaToB

5.3. TunoBble KOHTPOJIbHBIE 321aHUs (MATEPHAJIbI)
JJIS1 TEKYILIEro KOHTPOJISA B ceMecTpe

3aoaua 1. B xauecTBe HarpeBaTelbHBIX MPUOOPOB CHCTEMbI OTOIICHHUS MCIOJIb30BaHbI cTaimbHbie TPyOb! di =0,1 M.
CrosiK, TIOABOIAIINI HATPETYIO BOLY, U COSAMHUTENbHBIC IMHUH BBIMOIHEHbI U3 Tpy6 d2 =0,025 M 1 npuBapeHs! Kk Topiam
HarpeBaTebHbIX TPyO. Ompenenuts MOTEPH AABICHHS IPU BHE3AMMHOM PAaCHIUPEHHH TPYOOMPOBOIOB, €CIIH CKOPOCTh
JIBHOKCHUS TOpsiued BOJBI B MOABOASIUX uHusx o= 0,3 m/c, a Temneparypa Bojs1 80°C.

3aoaua 2. Henanexo ot koHna tpyoonposoja auamerpom d= 0,15 M, TpanciopTupyIoIero Ba3kyo xuaxocts ( p =900

4 “
kr/m®, v =1-10"" M%/c), umeercs 3aaBxkka Jlymo. OnpeaenuTs Nbe30METPUUECKOe AABIEHUE [epe]] 3a1BHKKOM Ipu
pacxonme Q =0,04m 3/c, ecly CTereHb OTKpHITHsA 3aABIKKU N= 0,75. B KOHIIE TpyOONPOBO/Ia JaBIICHUE PABHO

aTMochepHOMY.

3aoaua 3. OnpenenuTh IOBEPXHOCTh HarpeBa BOJO-BO3AYIIHOTO PEKYNEpPaTHMBHOTO TEIUIOOOMEHHUKA IPH
MPSMOTOYHON M MPOTHBOTOYHOW CXeMax JBIKCHHS TEIUIOHOCHTENeH, eciii 0OBeMHBINH PacXol BO3AyXa MPH HOPMAaTbHBIX
ycaoBuAX Vi, cpeaHuid kKod)GUUMEHT Teruronepenayn OT Bo3ayxa K Boae K, HadalbHBIE M KOHEYHBIC TEMIIEPaTyphI
BO3yXa H BOIBI paBHEL, t1,t'1, t2, 1 t'2 cooTBeTcTBEHHO. ONpeNenTh TakKe pacxo Boasl G uepes TemI00OMEHHHK.

Vkazanue. CpeiHIon 00bEMHYI0 H300apHYIO TEIMIOEMKOCTh BO3AyXa OpUHATH paBHoil  C pm=1,32 KJIx/(m%-K).

Hcxoansle gannbie: V=500 m%/4; K=21 Br/(M?-K); t'1=500°C;
t'1=250°C; t'2=10°C; t =90°C.
Onpenenuts: BesmuuHblF 1 G,
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5.4. Onucanue KPHUTEPHUEB OLICHUBAHUA KOMIIETEeHIIUHA U MKAaJbl OlleHUBAHUS

Kpurepusimu onieHrBaHus JOCTUKEHNUN ITIOKA3aTENIEH SBIAIOTCS:

ITokazarenn
OLICHUBAHUA

10 JUCLIUIUINHE

pe3ynbraTa 00y4eHus

Kpurepuii onennBanus

3Hauug

3HaHME 3aKOHOB I'MJIPOJIMHAMMKH, TEIJIO00OMEHA U MaCCOOOMEHa

3HaHue AITOPUTMOB PCHICHUA 3aaa4 110 TMAPABIMKE U TCIIJIOTEXHUKE

OO0BEeM OCBOGHHOTO MaTepHaja o TUAPOIMHAMHKE M TEINIOMAaCCOOOMEHY.

[TonHOTa OTBETOB HA BOIIPOCHI

YeTKOCTh U3I0KCHUS U HHTCPIIPCTAINH 3HAHUMN

VYmMmenusa

YMeHHe HCMOIb30BaTh UHCTPYMEHTAPHUM NIl PEIIeHUs] CTaHJApPTHBIX 3a]1a4
IIpHU pacuere u BeIoopy obopymoBanus TT'C

Ymenue IMPUMCHATH TCOPCTUICCKHUEC OCHOBBI 3aKOHOB COXpPAaHCHUA SHCPTHUU U
MATCPpHU IIPU paCUCTC CUCTCM CO3adaHUA MHUKPOKJIMMATa

YMeHue paccuuThIBaTh TEILUIO-
OTOILICHHS], BEHTIISALIMH M KOHJAUIMOHUPOBAHHS BO3IyXa

U XOJIOMOTIPOU3BOAUTEIILHOCTE 000y I0BaHHS

YMeHUe oCymecTBIATh KPUTHIECKUH aHaIN3 TIPH BHIOOpE 000pyI0BaHUS
OTOIUICHHMSI, BEHTWIISILIMK M KOHMIIMOHUpoBanus Bo3ayxa (TI'C)

HaBbikn

Bnaners HaBbIkamMu cOopa u cucTemMaTu3alys HHQOPMAIMK MO0 pacyeTy MpoIecCoB
TUIPOJIMHAMMKH M TEINIOMAaccoOOMeHa B 00opynoBanuu cucteM TI'C

Bragers HaBbIKaMy PUMEHEHHSI MaTeMaTHYeCKOro ammapara (pyHJaMeHTaIbHbIX
HayK JUIsl pereHus npohecCHOHAIBHBIX 3a7a4 pacdera obopynoanus TI'C

Bnaners

HaBbIKaMH

000CHOBaHUA
KOHCTPYKTHUBHBIX PEHICHHI CHCTEM TEIIOra30CHA0KEH s M BEHTUIISIIMN

TCXHOJIOTUYCCKUX,

TEXHUYCCKHUX n

Brasers HaBblkamMu pabOThI CO CHPABOYHBIM MATEPUAIOM, UCIIONB3Ysl CPE/ICTBA
MH(QOpPMALIMOHHBIX TEXHOJIOTHI

OueHka MpenojaBaresieM BBICTABIACTCS MHTETPaIbHO MO BCEM MOKAa3aTeNsiM U
KPUTEPHUAM OLICHUBAHMUS.

Onenka c)OpMUPOBAHHOCTHU KOMITETCHIIUI MO MOKA3aTeN0 _3HAHUS .

Kpurepuit YpOBEHb OCBOECHHS U OLICHKA

2 3 4 5
3HaHue TepMuHOB, | He 3HaeT | 3HaeT TEepMUHBI U | 3HAeT TEPMUHBI U | 3Ha€T TEPMHUHBI H
OTIpe/IeTIeHUH, TEPMHHOB U | OTIpeNeNieHnsl,  HO | ONpeaeeHus OTIpEJIEIICHHS, MOYKET
MOHATUH 3aKOHOB | OIpENEICHUN JIOITyCKaeT 3aKOHOB KOPPEKTHO
TUApPaBINKA n 3aKOHOB HETOYHOCTHU TUAPABIUKA n C(I)OpMYJ'II/IpOBaTL ux
TEIUIOTEXHUKH TH/IPaBIHKH u | GopMyIHpOBOK TEIUIOTEXHUKU CaMOCTOSITEILHO

TEIUIOTEXHUKH

3HaHMe He 3HaeT | 3HaeT aNrOpUTMBI | 3HAET  ANTOPUTMBI | 3Ha€T  aJITrOPUTMBI
aNrOPUTMOB aITOPUTMBI peleHns 3ama4 10 | PelleHMs 3ahay, UX | pelIeHUs 3aj1ad,
pellleHus 3a1ay 1o | PEIIEHHs 3alad IO | pacyeTy WHTEPIPETUPYET H | MOXKET
pacuery pacuery TEILI000MEHHBIX UCIIOJIB3YET CaMOCTOATCIIBHO HX
TETI00OMEHHBIX TEII00OMEHHBIX TIPOILIECCOB u TIOJTy4HTh u
IIPOLIECCOB 1 | TIpoIIeccoB U | PHIPOJMHAMHUKH WCTIONTb30BaTh
TUAPOAUHAMUKU THApOANHAMUKN
O6bem He 3HaeT | 3Haer TOJBKO | 3HaeT marepuan | O6mamaer TBEpIBIM
OCBOECHHOI'0 3HAYUTETBHON OCHOBHOM JIACIUATIIHHEI B | U TIOJHBIM 3HaHUEM
MaTtepuaia o | yacTM Marepuajna | Marepuan JIOCTaTOYHOM Marepuaia
THAPOOUHAMUKE H | JUCHUIINHBI ANCHUILINHBI, HEC | 00BEME JAWUCHUIUINHBI,
TEIIOMacco0OMeH yCBOUI ero BIIaJEcT
y B 000pY0BaHUN Jeranei JIONOHUTENbHBIMU
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TTC 3HAHUSIMH
ITonmota otBeroB | He maer orBersl Ha | JlaeT Henojuele | Jlaer otrBeTel Ha | [laeT TOJIHEIC,
Ha BOMPOCHI OOJIBIIMHCTBO OTBETBI HAa BCE | BOIIPOCHI, HO HE BCE | pa3BEepHYThIE
BOIIPOCOB BOITPOCHI - TIOJTHBIE OTBETHI Ha
TIOCTaBJICHHBIC
BOIIPOCHI
YeTKoCTh Hzmaraer 3HaHus | Msmaraer 3manus ¢ | M3naraer 3Hanus Oe3 | M3maraer 3HaHus B
H3JI0KCHMS u | 6e3 JIOTMYECKOH | HapyIIeHUSIMA B | HapyLIEHUH B | JIOTHYSCKOM
UHTEPIPETALMN MOCJICA0OBATEIbHOCT | JIOTMYECKOU JIOTUYCCKOH MOCIICA0BATEILHOCTH
3HAHUMN n IOCJICA0BATEIILHOCT TIOCJICA0BATCIIBHOCT , CAMOCTOATCIIbHO NX
" " HUHTEPIPETUPYS "

aHAJIU3HPYS

Onenka copMUPOBAHHOCTHA KOMIIETEHIIUH 110

IOKa3aTea0 _ Y MCHHUS.

Kpurepuit YpOBEHb OCBOCHMS U OLICHKA
2 3 4 5
YMeHue He yMmeer | Ymeer YmMmeer YmMmeer
WCIONb30BaTh UCIIOJIb30BaTh HCIOJb30BaTh UCTIOJIb30BaTh HCTIOJIb30BaTh
WHCTPYMEHTApUN | HHCTpYMEHTapuid WHCTPYMEHTapUi WHCTPYMEHTApUH WHCTPYMEHTApUH
TUIsL peuieHus | ams peuieHus | A peueHus | st petenHus | st pereHus
CTaHIAPTHBIX CTaHIAPTHBIX 3alad | CTAHAAPTHBIX 3a7ay | CTAaHOAPTHBIX 3a4a4 | CTAHAAPTHBIX 3ajad
3a7a4 mo | mo I'’l u TMO HE B ITOJIHOM | B ITOJTHOM 00BeMe B IOJHOM OOBEME,
THAPOJUHAMHUKE U o0bemMe MOKET ero
TEIUIOTEXHUKE CaMOCTOSITENILHO
U3MEHSTh
YMeHue He yMeeT | YMeeT NpUMEHSTh | YMEET MNPUMEHATh | YMEET IPUMEHATH
MPUMEHSTh NPUMEHSATH TEOPETUUCCKHUE TEOpeTUIeCKue TEOpEeTHUECKHE
TEOpEeTUIECKHE TEOpeTHUECKHe OCHOBEI IUISL | OCHOBBI JUISL | OCHOBBI JUIst
OCHOBBI IUISl | OCHOBBI VISl | TIOCTPOEHHUS U | IOCTPOCHUS U | IOCTPOEHHS u
MOCTPOCHUS MOCTPOEHUS U | pacyeTra TIpOIECCOB | pacueTa IMPOIECCOB | pacueTa IPOIECCOB
MTPOIIECCOB pacuera mpoleccoB | 00pabOTKH BO31IyXa | 00pabOTKH BO3Jyxa | 00pabOTKU BO3AyXa
00paboTKH o0paboTku Bo3myxa | Ha i-d quarpamMm Ha i-d quarpamwm, HO | Ha i-d amarpammB
Bo3nyxa Ha i-d | Ha i-d quarpamme JIOIyCKaeT MMOJIHOM 00BEME
Jarpamme HETOYHOCTH
YMeHune He yMmeer | Ymeer YAaCTUYHO | YMEET OmnpelensaTh | YMEET ONIpeleNsTh
OCYILECTBIIATh OTIpeNIeNIATh OTIPENIEIIATh THIPOANHAMUYECKH | ONIPENEIsTh
THJIPaBIMYECKHIH TUIPOJAMHAMHYECKH | THAPOJUHAMUYECKHA | € XapaKTEPUCTUKHU | THIPOAMHAMHYECCKH
pacuer € XapaKTepUCTHKH | € XapaKTEPHCTUKHU | BO3AYXOBOJIOB | € XapaKTepUCTUKU
TpyOOIpOBOIOB BO3/1yXOBOJIOB U | BO3IYXOBOJOB U | TpyOOIpoBOAOB BO3/1yXOBOJIOB u
Pa3NUIHOTO TpyOOTnpoBOI0B TpyOONnpoBOIOB cucreM TI'C, Ho | TpyOOnpoBOIOB
Ha3Ha4YCHHUsI cuctem TI'C cuctem TI'C JIOITyCKaeT cucrem TI'C B
HETOYHOCTH MI0JTHOM 00BeMe
Brnagets He ymeer pemats ¢ | YMeer pemare ¢ | YMeeT pematb C | YMeeT pemarb ¢
HaBbIKAMU IIOMOIIIBIO IIOMOIIIBIO IIOMOIIIBIO IIOMOIIIBIO
PaboTHI co | Yeprexei yepTexen yepTexen yepTexen
CIIPABOYHBIM pas3yInvHbIe pa3nu4HbIe pas3nvHbIe pas3nuvHbIe
MaTepHATOM, NPaKTUYECKUE MPAaKTUIECKUE MPaKTHYECKUE MPaKTUIECKUE
HCTIOBAY A 3a1a4n o | 3a/a4w, HO | 3aJ1a4¥ 110 BRIOOPY U | 3aa4n, a TakKxke
pa3MeIIeHUI0 JIOTTYCKaeT pa3MeIeHHIO CaMOCTOSITENIBHO HUX
cpeictsa obopynosanust TI'C | HeTouHOCTH ycraHoBok TI'C B | hopmyaupoBaTh
MH(OPMAIOHHDI TIOJTHOM 00bemMe

X TEXHOJIOTHI
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Ornenka chopMUPOBAHHOCTH KOMIIETSHITUH 1O TTOKa3aTest0 _HaBbIKY .

Kpurepuit YpOBEHb OCBOCHHMS U OLICHKA
2 3 4 5
Bnagers  naBbikamu | He BianeeT | Brageer HaBelkamu | Braneer HaBblkamu | Braneer HaBbkaMu
coopa U | HaBbIKaMu cOopa u | cOopa u | coopa u | coopa u
cucTeMaTH3aus cucTeMaTH3alus cUcTeMaTH3alus CHUCTEMaTH3aLus cUCTEMaTH3aLus
nHpopMaIu mo | mHbopMank 1O | uHGOpMarMK  TO | nHGOpMarMKH 10 | MHPOPMANIUA IO
pacdeTy IpPOIECCOB | pacyeTy IpPOLECCOB | pacyeTy IPOLECCOB | pacyeTy MPOLIECCOB | pacueTy MpOoLEecCOB
TUAPOAVHAMMUKY U | THIpoauHaMuku u | I'J] T™MO B | 'l T™O B | ' T™MO B
TerioMaccooOMeHa B | TertoMaccooOMeHa | 000pyIOBaHHUH obopyaoBaHUHN o0opynoBaHUH
00opynOBaHUH B obopymoBanuu | cucreM TI'C me B | cuctem TI'C, ©HO | cuctem TIC B
cuctem TI'C cuctem TI'C MOJTHOM 00BeMe JIOITyCKaeT MIOJTHOM 00BeMe
HETOYHOCTH
Bianers HaBeikamu | He BnajgeeT | Bmageer wmaBblkamu | Biageer waBblkamu | Briageer HaBbIKamu
NPUMCHCHUS HaBbIKaMU B | IIPUMCHCHUA OPUMCHCHUSI NPUMCHCHUS
MaTEeMaTHYCCKOrO MPUMEHEHUS MaTeMaTHYECKOI'0 | MAaTeMaTHYeCKOro | MaTeMaTH4ecKOro
armapara MaTeMaTHYECKOro | ammapara anrmapara amnmapara
(dyHIaMEHTATBHBIX amnmapara (dbyHIaMeHTanbHBIX | QyHIAMEHTAIBHBIX | QYHAaMEHTaIbHBIX
HayK s penreHus | QyHIAMEHTAIbHBIX | HAYK Ui PELIEHUs | HAYK JUIS PEIICHHUs | HAyK JUIS PEILCHHMS
npo(eCCHOHANBHBIX | HAYK VIS PEHICHUs | MPOGECCHOHANBHBI | TPOGECCHOHANBHBI | TPO(ECCHOHATBHBI
3amaq pacuera | IpoecCHOHANbHBI | X 3aa4 pacdeTa | X 3a4ad pacdeTa | X 3aJad  pacdera
obopynoBanuss TTC | X 3agad  pacdeta | obopynosanus TI'C | o6opynosanus TI'C | o6opynosanus TI'C
obopymoBanust TI'C | He B~ mOMHOM | HO JIOMYCKaeT | B IOJTHOM 00BeMe
o0bemMe HETOYHOCTH
Bmaners nHaBeikamu | He BiaazeeT | Bimaneer nHaBoikamu | Bianmeer HaBbikamu | Biazmeer HaBbIkamu
000CHOBaHUS HaBBIKAMH PELICHUS | pEeIICHUS pereHus peuIeHus
TEXHOJIOTHUECKHUX, MO3ULIMOHHBIX U | MO3UUMOHHBIX W | MO3ULMOHHBIX W | HO3ULHOHHBIX |
TEXHUYECKUX W | METPUYECKUX 3a[ad | MeTPUYECKHX 3a/1a4 | METPHUYECKHX 3a/1a4 | METPHUUECKUX 3a7ad
KOHCTPYKTHUBHBIX [0 HAYepTaTEJbHOW | IO HAYepTATEeIbHON | IO HaYepTaTEIbHOM | 0 Ha4YepTaTEIbHOU
peneHuii cHCTeM | TEOMETPHUH rEOMETPUH HE B | TEOMETPHH, HO | TEOMETpHUH B
TeIUIOTa30CHA0XKEeHN [IOJTHOM 00BbeMe JIOITyCKaeT MOJTHOM 00BeMe
s U BEHTUJISILIIUU HETOYHOCTHU
Bnaners  nHaBbikamu | He Biageer | Bnageer HaBbikamu | Braneer HaBeikamu | Bnaneer HaBblkamu
paboThI CO | HaBBIKAMUA  Pa0OTHI | PabOTHI co | paboTsI co | paboTsI co
CIIPaBOYHBIM co CIIPABOYHBIM | CIPaBOYHBIM CIIPABOYHBIM CTIPABOYHBIM
arnmaparom, anmaparom, anmaparoM, HO HE | amlmapaToM, anmaparom,
UCHIONB3YSL  CPEACTBA | MCIIONB3YSl CPENCTBA | MCIIONB3YET WCHONB3YsS CPEICTBAa | UCIONB3Ysl CpelcTBa
HMHPOPMAIOHHBIX HMHDOPMAIOHHBIX cpencTBa HUH(POPMAIMOHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTUI TEXHOJIOTUI MH(OPMAIOHHBIX TEXHOJIOTMM HE B | TEXHOJIOTM HE B

TEXHOJIOTHI

IIOJIHOM 00BEME

[TIOJIHOM 00BEME
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6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOAUYECKOE OBECIIEYEHUE
6.1. MaTepuaibHO-TEXHHYECKOE O0ecreyeHHe

Ne HanmMeHoBaHMe crieMalIbHbIX IOMEIEHUA U | OCHalEHHOCTh CIEUaIbHbIX TOMEIIECHHUN U
MIOMEIICHUH JIJIs1 CAMOCTOSITEIbHOM paboThI MOMEIICHUH JIUIsl CAMOCTOATENbHOM paboThI

1 VYyeOnast  ayautopuss ans  nposeneHus | Crenuanu3upoBaHHas MeOelb.

JIGKUMOHHBIX W  NPaKTHYECKUX 3aHATUM, | MylIbTUMEIUIHBIN TPOEKTOP, IEPEHOCHOMN
IPYIIIOBBIX u WHIUBUAYAIbHBIX | 9KpaH, HOyTOYK, HHGOPMAIIMOHHBIE CTEH/IbL,
KOHCYJIbTallui, TEKYyIIEH M IIPOMEKYTOUYHOU

arrectamuu 'K, Ne312, 313,

2 VY4eOHast ayiuTOpus AJis IPOBEICHUS CriennanusupoBaHHasi MeOEIb,
MPAKTUYECKUX 3aHATUN U IS nH(OPMAaLIMOHHbIE CTEHIbI,
camocrositenbHor padoTel 'K, Ne007, Ne003. | HTEpakTHBHASA AOCKA, MYJIbTUMEIUHHBIN

MIPOEKTOP, IEPEHOCHON IKpaH, HOYTOYK,
6.2. JInueH3uoHHOE U CBOOOHO pacnpocTPpaHsaeMoe MPOrpaMMHoe o0ecriedeHue

ITporpammusbie kommiekcbl «KAUTOCAD , MS WORD».

6.3. Ilepeyenn yueOHBIX U3TAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB

1. Unpuna T.H., Cemunenko A.C., Kupeer B.M. IIpumMepsl pacyeToB Temio- U
MacCOOOMEHHBIX MpolieccoB: YueOHoe nocodue —benropoa: M3a-so BI'TY, 2011. -
144c.

2. Unbuna T.H. Ilpumepsl rugpaBiIddyecKUX pacueToB: ydyeOHOe mocooue -
benropon: U3n-Bo BI'TY, 2008.-150c.

3. Unbuna T.H. M'uapoanHamuka v TermioMaccooOMeH B 000pYyJOBaHUU CHUCTEM
CO3JaHusl MUKpOKIuMaTa: yueOHoe nocooue - benropoa: M3n-so BI'TY, 2017.-150c.

4. Ky3neuoB B.A. OcHOBbI rugporazoguHaMuku: YuedHoe nocobue —benropon:
U3n-Bo BI'TY, 2012

S.Mnbuna T.H. OCHOBBI THAPaBIMYECKOTO pacyeTa HWHKEHEPHBIX CETEM.
VYuebHoe mocodue.- M.: U31-Bo Accoruanum CTpouTeIbHBIX By30B, 2005- 192¢.

6. Mnbuna T.H., Kupees B.M. Mexanuka >XKHIKOCTH M Ta3a: METOAUYECKHUE
yka3anus.- benropoa: Uzn-so BI'TY, 2008-42c.

7. Jlorunos B.C. Ilpumepsl 1 3a1aun 1o TerjioMaccooOMeny: YueOHoe mocodue
—M.: M3a-Bo ACB, 2011.

8. lIetkoB ®.D. 3agauHuk no TerwioMacooomMeny: YuebHoe nocodue /

®.®D. Ilsetkos, P.B. Kepumos, B.. Bennuko. -2-oe¢ u3n., ucnpas. u A0IM.- M.:
Mz parensckuii njom MOUM,2008.- 196 c.

6.4. IlepeyeHb HHTEPHET pecypcoB, NPodecCHOHAIBHBIX 023 TaHHBIX,
HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

http://www.iprbookshop.ru/20500.html
http://www.iprbookshop.ru/20797
http://www.iprbookshop.ru/17063
https://elib.bstu.ru/Reader/Book/2013040918151705619300004316
http://www.iprbookshop.ru/20500.html
https://elib.bstu.ru/Reader/Book/2013040917444637067200004003
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http://www.iprbookshop.ru/20500.html
https://elib.bstu.ru/Reader/Book/2013040917444637067200004003

YTBep:xkaenne paboyed nporpamMmmsbl 0e3 H3MeHEHHH

Pa6ouas nporpamma 6e3 n3aMeHeHui yrBepxkaeHa Ha 2020/2021 y4e6GHbIH rof.
[Tporokon Ne 11 3acenanus kadenpsl ot «21» mas 2020 r.
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