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1. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 11O JUCHUIIJIMHE

KO[[ 1 HAUMCHOBAHHNEC KOMIICTCHIIUN
(pe3ysbTaT OCBOEHUS)

KOI[ 1 HAUMCHOBAHHUEC MHAHUKATOpPA JOCTHIKCHHUA KOMIICTCHIIUA

I[IK-3  Cmocobnocts  ocymectBiats | [IK 3.1 BpiOupaer pmaHHble Ui BBIIOJHEHHS — PacdETHOTO

000CHOBaHHE

ITPOCKTHBIX peI]_[eHI/Iﬁ 000CcHOBaHUS TCXHOJIOTUYCCKUX, TCXHUUYCCKUX M KOHCTPYKTHBHBIX

CHCTEM TeIlIOra30CHa0KEeHNs pellIeHUH CUCTEM TEIIOra30CHAOKEHHUS

IIK 3.2 BsiOupaer MeTON M METOAUKY BBITOJHEHUS PacyETHOTO
00OCHOBaHMSI TEXHOJOIMYECKUX, TEXHHUUCCKUX W KOHCTPYKTHBHBIX
PCIICHUH CUCTEM TEIIOra30CHA0KEHHUS

I[IK 3.3 BrimonHseT W KOHTPOJIMPYET IPOBEJIEHHUE pacyeTHOTO
000CcHOBaHUS TCXHOJIOTUYCCKUX, TCXHUYCCKUX N KOHCTPYKTHBHBIX
pelIeHnii  CHCTEM  TEIUIOTra3oCHaOXKEHHs,  JIOKYMEHTHPOBaHHE
PE3yIbTaTOB PACYETHOIO 0O0CHOBAHMUS

2. MECTO IJUCHUIIVIMHBI B CTPYKTYPE
OBPA3OBATEJBHOM ITPOT PAMMBI

1. Komnerenuusi _ IIK-3 Cnoco6rocts ocymiectsnsams 06ocHOBaHME MPOEKTHBIX DEIIEHUIT CHCTEM
TEIIora3ocHa0KeHus

I[aHHaSI KOMIICTCHII WA q)OpMI/IpyeTCSI CICOAYIOMNMHU TUCTUIIJIMHAMMU.

Craaus HanmeHnoBaHMS JUCITUTIIMHBI

1 [IpoexTupoBaHue YHEProcOEperaronux CUCTEM TETNTIOCHAOKECHHS

2 [TpoekTupoBaHue TEMIOTEHEPUPYIONINUX M TETNIOHACOCHBIX YCTAHOBOK

3 [IpoekTupoBaHue ra30pacnpeIeIUTEIbHBIX CHCTEM

4 TennoruapoguHaMUYECKUE TPOIECChl B TEXHOJOTHYECKOM OO0OpPYJAOBAaHHH CHUCTEM
TEIJIOTa30CHA0KEHUS

5 MareMaTtnueckoe MOACIUPOBAHUE MTPOIIECCOB TEIJIOTa30CHAOKEHUS

6 UncieHHbIe METObI PEIICHUS 3371a4 TeTUIOTa30CHA0KECHHS

7 BrrancianTenbHBIN SKCIEPUMEHT B HAYYHBIX UCCIICTOBAHMSIX

8 [Ipoliecchl ropeHusi ¥ ropesoyHble YCTPOKCTBa

9 Coxuranue TOIUIMBA U KOHTPOJIb MPOIIECCOB TOPEHHUSI

10 ABTOMaTHU3UPOBAHHOE MPOSKTHUPOBAHUE CUCTEM TEIJIOTra30CHA0KEHUS

11 ABTOMaTH3UPOBAHHOE MPOCKTHUPOBAHUE 000PYI0OBAHUS TEIJIOra30CHA0KEHUS

12 [IpoekTHOE OOyUeHHE

13 [Ipou3BoicTBEHHAs IPEUIUIIJIOMHASI PAKTUKA

14 [IpousBoicTBEHHAs HAYYHO-UCCIIEJOBAaTeIbCKask paboTa
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3. OFbEM JUCHUIIJINHbI
OO611as TpyA0€MKOCTh AUCHUIUIUHBI cocTaBisgeT 4 3au. enqunul], 144 yacos.
PopMa IPOMEKYTOYHOU aTTECTALMU  DK3aMEH

Bun yue6HO# paboThI Bcero Cemectp
4acoB Nel
OO61mast TpyA0€MKOCTh TUCIMILIUHBI, Yac 144 144
KonrakTHas pa6ora (ayIuTOpHbI€ 3aHITHS), B T.4.: o1 51
JICKIUHU 17 17
nabopaTopHbIe
MPAKTUYECKHE 34 34

TPYNIOBBIE KOHCYJIBTAIMU B MIEPUO]] TEOPETUUECKOTO
00y4eHHS U TPOMEKYTOUHOMN aTTeCTallu

CamocTosiTeIbHAs padoTa CTY/IEHTOB, BKJIKOYAs 93 93
WHAMBHUIYAJIbHbIE U TPYNNOBbIE KOHCYIbTALUH, B TOM
qncie:

KypcoBoii mpoekr

KypcoBas pabota

PacuetHo-rpaduueckoe 3ananue

NuuBuayanpHOe JOMaNTHee 3a/1aHue 9 9
CamocrosTenbHast paboTa Ha MOATOTOBKY K ayAUTOPHBIM 48 48
3aHATUSM (JIEKIUH, TPAKTUUYECKHUE 3aHITHSI, 1a00paTOpHbIE

3aHSTHSA)

DK3aMeH 36 36

4. COAEP KAHUE JUCHUIIJIMHbI
4.1. HammeHOBaHMe TeM, UX COIePKAHNE U 00beM
Kypc 1  Cemectp 1

O0beM Ha TEMaTHYECKUI
pazzien mo BUaaM yueOHon
Harpy3Ku, 4ac
>
[0 Q = §
No HaumenoBanue pazzaena = = g8 =
/ ( e coe ) = | 8§ x| E=|EE 23
/o KpaTKoe CoAepKaHue = 85| 2Z|55E3
=1 FEl g2 EB|Eg i
g SEECY 8 | 8 F E H
© = T Tl e s =3
E = &S|8EH
= = O 8 | S s 2§
e < Z2E ¢
= = Og
o
1. TepmommHammueckas cucreMa. Paboune Tema u TpeboBaHuUs 4 3 10

K HuM. IlepBblii W BTOpPOM 3aKOH TEPMOAUHAMUKH, €ro
aHAINTHYECKUE BBIpaKeHUs. TepMOIMHAMUIECKHE [IUKIIBI B
000pPYyIOBaHUH CHCTEM TEIIJIOTa30CHAOKECHHSL.

2. PeanpHble ra3pl: BOASHOW TMap, BIJIAXKHBIA BO3AYX, 4 8 12
cMech rasos. Ilponeccbl BO BIaXXHOM BO3IAyXe, HX
MpaKkTUYeCKoe NMpuMeHeHue B pacuertax cucrem TI'C.
Hcreduenune ra3zoB M )KUIKOCTEN.

3. VYpaBHeHus TuIpoAMHAMUKUA. Buael U pacyer 4 8 12
TUPaBINYECKUX CONIPOTUBJICHUU.
[TocnenoBarenbHOCTh pacyeTa HHKEHEPHBIX CETE
pa3IMYHOrO Ha3HAYEHUSL.

4. Temnno u MaccooOMeHHbIE MPOLECCH B 000PYyAOBaHUM | 5 10 14
CHCTEM TEIIOra30CHA0KEHHSI

HUTOI'O 17 34 48




4.2. CopepxxaHue NPaAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHIA

5

Ne HanmenoBanue Tema npakTH4YecKoro (CEMUHAPCKOIo) K-Bo | Camocrostenshas
n/m | paszena AUCHUIUINHBI 3aHATHUSA 4acoB nf;?foOTT:BE; «
MPaKTUICCKUM
3aHATHAM
cemectp Ne 1
1 | TepmomuHamudecKast ITpakTHueckoe NMPUMEHEHHE OCHOBHBIX 8 8
cucrema. Paboune tena | 3akomoB mMpeanbHOro rasa. Pacuer
¥ TpeOOBAaHHS K HHM. TEINIOEMKOCTH  Ta30B U Ta30BBIX
TepmonuHammrieckue cMeceii. Pacuer koo dunuenTa
%{KCHH B 000PYZIOBAHUN | [ 1onporo neiicTBis IPAMOTO  IMKJIA
' Kapno. Ormpenenenne XoJ0IuIbHOTO
kodpdunueHTa  oOpaTHOro  LUKJIA
Kapso.
2 | PeanmpHbIC ra3el: | OmnpeeneHue TmapaMeTpoOB  BOJSTHOTO 8 8
BOJITHOM ITap, BJIAKHBIN | I1apa M BIJIAJKHOT'O BO3JyXa C MOMOIIBIO
Bo3nyx. IIpomeccer Bo | I-D u I-S nmarpamwm, pacder mporieccoB
BJIQKHOM BO3MIyXC. | HarpeBaHusA, YBIAKHEHUS  BO3IyXa.
Ucreuenne Ta30B ¥ | Pacyer pacxoma JKHJIKOCTH M Tasa,
KHJIKOCTEH. BBITCKAIOIIUX 4YE€pe3 OTBEPCTUS U
HAaCaJIKH.
3 | YpaBHeHus Pacder moTepr Hamopa Ha TpeHHE TpU 8 8
TUAPOIMHAMUKUA. Buapl | mamMmuHapHOM u TypOYyJIEHTHBIX
u pacuer | pexXuMax JABMKEHUS KUIKOCTH.
TUIPABINYECKUX [M'mapaBanyeckuit pacuer
COIPOTUBIICHUH. TpyOOIIPOBOJOB M BO3AYyXOBOJOB
[TocnenoBarenbHOCTH pa3IMYHOTO  HA3HAYCHMS. Pacuer
pacueTta HHXEHEPHBIX | Fa30IPOBOJOB IPU MAJbIX M BBICOKHX
CeTel. nepenaaax JaBJICHUS.
4 Teruto u | Pacder TemioBbIX MPOIECCOB Mepeaavn 10 10
MaccoOOMEHHbIE Teria TEIUIONPOBOAHOCTHIO u
MIPOLIECCHI B | koHBekueil. Pacuer koaddunueHToB
o0opynoBaHuu cucteMm | uznydeHus. [Ipumepsl pacuera Temio u
OTOIUICHUS, MacCOOOMEHHBIX MIPOLIECCOB u
BEHTUJISIUU U | anmaparoB C UCIOJIH30BAHUEM 3aKOHOB
KOHIUIIMOHUPOBAHUS TUAPOIMHAMUKH
BO3IIyXa
UTOI'O: 34 34

4.3. Conep:xanue J1aDOpaTOPHBIX 3aHATHI

He npenycMoTpeHO yuyeOHBIM IIaHOM.

4.4. Conep:kaHue KypCcOBOIO NMPOeKTa/padoThbl
He npenycMoTpeHO y4eOHBIM IIIIaHOM.
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4.5. Conep:kanue MHANBUIAYAJIbHBIX JOMANIHUX 3aJaHUI

B IMpOoHECCC BBIMMOJIHCHUA WHANBUAYAJIbHBIX JOMAIIHUX 3a;[aH1/1171 OCYHICCTBIIAACTCA KOHTAKTHAA
pabora oOyuatomerocss ¢ mpenogaBateneM. KoHCynpTanmuu MpPOBOAATCS B ayJUTOPHUS WM
HOCPEACTBAM NIEKTPOHHON MH(OPMALMOHHO-00pa30BaTeNbHOI Cpelibl YHUBEPCUTETA.

NuanBuayajibHoe JoMalIHee 3a/laHue

Heas 3amanus: I[lpuoOpereHne mNpPakTUUECKUX HABBIKOB pacueTa TUIPABIMYECKUX
COIPOTHUBIIEHUH B TPyOOIIPOBOAAX PA3IMYHOIO HA3HAYEHMS, TEIUIO-U MACCOOOMEHHBIX IPOLIECCOB B
000pYZIOBaHUH CUCTEM 00ECICUeHUS] MUKPOKJINMATa 3JIaHUIA U COOPYKEHHH.

Crpykrypa paborhl. [IpakTHueckoe 3ajaHue — 3TO pEIIEHUE 33/4ad 10 PacCMaTPUBACMbIM
pasgenaM (IOTEpH HANopa HAa TPEHUE M MECTHbIE COINPOTHUBIIEHUS, pAacyeT pPa3BETBJIECHHOIO
TpyOOIpoBOJa, a’pOAMHAMHUYECKUII pacdeT BO3AyXOBOJOB, IPOLECCHl H3MEHEHHsS IIapaMeTpoB
BO3/yXa, pacyeT TeIIONPOBOIHOCTH, TEINIOOOMEHHUKOB, KAMEP OPOILEHMS).

OdopmieHne MHANBUAYAJBHOI0 JOMALIHET 0 3a1aHUS.

M3 npenocraBnsieTcsl npenoaBaTeNio JUisl MPOBEPKH B JBYX BUIAX: OTYET, HA OyMasKHbIX
muctax B ¢opmare A4, u B BuAe (ailyioB, coAepKallluX peUIeHHE MPaKTUYeCKuX 3adaHuil. Otyer
WHIUBUAYAIbHOTO JIOMAIIHET0 3aJaHus JOJKEH UMETh CJIENYIOIIYI0 CTPYKTYpY: TUTYJbHBINA JIUCT;
CoJIep’KaHue; TEOPETHUECKOe 33aJaHue; MpaKTH4ecKas 4acTb; CIIUCOK HCIOJb30BaHHOW JHUTEPaTYpBhI.
Cpok cnaun /13 onpenensiercss mpenoaaBaTesiem.

Texymmii KOHTPOJIb OCYIIIECTBISIETCS B T€UEHHE ceMecTpa B (popMe BBITTOJHEHUS U 3alllUThI

WHIUBUAYATBHBIX IOMAITHUX 3a/IaHUH.

3ananue Ne 1. I'mapaBinyeckuii pacyeT BO31yX0BOJA0OB CUCTEM BEHTUJISIIIUMN U
KOHIMIMOHMPOBAHUSA BO31yXa M TPYOONPOBOJOB /I cUCTeM oTomieHusi PI'3 Bxirouaer:

- pacueT AMaMeTPOB BO3JAYXOBOOB IIPH 3aJaHHOM PAacXoJie U CKOPOCTH BO3/1yXa;

- pacueT noTeph JaBJIEHUS Ha TPEHUE U MECTHBIE COITPOTUBIICHUS;

- MO00P BEHTUJIATOPA 1711 pabOTHI HA CETh;

- pacueT THIpaBIMYECKUX MOTEPh HANlOpa B MPOCTHIX U CIOXKHBIX TPyOONpoBOIaX;

- mo00p Hacoca /iyl paboOThI HAa CETh.

3ananue Ne2. Pacuer Tensi0-Macco00MeHHbIX MPOLECCOB B YCTAHOBKAX MOJATOTOBKH BO31yXa
AJIs1 co31aHMs TpedyeMbIX MapaMeTPOB MUKPOKJINMATA BKIIOYAET:

- MOCTPOCHHUE MPOIIECCOB 00pabOTKU BO3ayXxa Ha i-d nuarpamme;

-pacuet npousBoautesbHOCTH CKB;

- pacueT TpeOyeMOoro KOoJIMYecTBa TeIlia AJs OJ0rpeBa BO3IyXa B XOJIOHBINA IEPUO;

-pacydeT KOJIMYEeCTBa XOJIOAA Ul OXJIAXKIEHUS BO3yXa B TEIUIbIA MepUOJ roja;

- OIpeJesIeHre KOJIMYECTBA BJIaru, KOHJIEHCUPOBAHHOM B OPOCUTENIBHOM KaMepe B TEIUIbIi MEPHO U
WCHapuBIIEHcs B XOJI0JHBIN MEPUOJ ro/1a.

1. 3apanus k pa3aeny
1.1.0Onpenenuts mepenaz qaBieHHs, HEOOXOAUMBIN s ToA00pa BEHTUIIATOPA, TOJAOIIET0 HATPETHI BO3IyX B CETh,
cXeMa KOTOpOro mpejcTtaBiieHa Ha puc. 3.1. Pacxonpl u pa3Mepbl y4acTKOB MOCIE BEHTHISTOpa 3ajaHbl. KaHaibl Ha
ydacTkax 1-2-3-4-5-6 npsiMOyroJibHbBIC U3 IIUIAKOTHIICOBBIX TUTUT. [l0oTepr AaBieH s Ha BCACHIBAIONICH JTMHUM BEHTUIIATOPA
mBecTHH (Ppc = 500 Ila). CumraTh, YTO IABIKEHHE BO3MyXa MPOUCXOAWT B M30TEPMHUYECKHX YCIIOBHSX, JaBICHHE B
cucteMe 6mu3ko K armocdepHoMy. Pacxomsl Bo3myxaQo, HMP/c, JaHbl HpH HOPMAIBHBIX YCJIOBHSX, ILIOTHOCTH
BO3/yXa p; =1,29 Kkr/m°

Ipunumats A = 0,03 kr/mM° Ha BeeX yyacTkaX. PaccuuTaTh CONPOTUBIIEHME B PEIIETKE BO3AyX0Boaa 3-5 (4“5)

ITapametp Bapuant

1 2 3 4 5 6 7
t,°C 20 30 35 35 45 50 60
Qsz4rm®/c 0.7 08 0,7 0,7 08 0,7 06
QszsuM®/c 11 12 11 11 11 11 10
a-b cu 28-42 30-42 | 30-45 | 35-45 | 30-45 | 28-42 | 25-25
m-n,cu 28-28 | 30-30 | 30-30 | 35-30 | 30-20 | 28-28 | 25-48
l3.4,Mm 30 35 30 30 25 32 35




l23,m 25 25 25 25 20 27 30
lio,m 4 5 5 5 3 8 5
L3sm 10 12 12 10 10 12 8
¢ 2,6 2,8 2,5 2,8 3,0 35 4,0

P 5

b 12!
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JEHMHJJ?A_?{%/ _Lﬂ-'gﬁﬁﬂ'ﬁ N I
Puc 5.2

Puc. 1.1

1.2.BwiOpath quamMeTp YyTr'yHHBIX TpyO Ha BCEX ydacTKax paclpe/ieieHHOl BOAONPOBOIHOM ceTh (pHc. 3.2) mpH 3a/IlaHHBIX
pacxoaax BOIbI B TOYKax morpediieHnss Q, M3BECTHBIX Ie0Ae3MYECKUX OTMETKaX BOAOIPOBOIHBIX KPaHOB M Y3JIOBBIX
ToueKk V¥, 3aMepeHHbIX UIMHHBIX yYacTKOB L IpH 3aJaHHOM IIepoxoBaTtocTd TpyO, K,=0,IMM. B Toukax morpeGieHus
JIOJKEH COXPaHATHCSI CBOOOMHBIA Hamop He MeHee 5 M Bom. cT. (N =5M). MeCTHBIC COMPOTHBICHHS HA BCEX Y4acTKax
npuHsTH paBHbIMU 10 % OT conpoTHBIIEHHUS 11O TPYyOe.

[Tapametp Howmep Bapuanra

1 2 3 4 5 6 7 8 9 10
Ve, M 8 7 8 7 8 8 7 8 8 8
VF, 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

Qae, /e 18 15 16 17 15 16 15 20 18 20
QF, 1/c 5 8 7 8 8
Qn, w/c 10 | 10 | 8 9 7
QE, 1/c 8 5 10 10 6 5 5 7 6 5

Lag,m | 750 | 800 | 700 | 680 | 700 | 700 | 600 | 800 | 700 | 600
Lec,m | 700 | 750 | 750 | 650 | 650 | 680 | 650 | 750 | 750 | 650
Lcr, M 300 | 400 | 350 | 500 | 350 | 340 | 350 | 350 | 350 | 400
Lcg,m | 400 | 500 | 400 | 450 | 400 | 480 | 400 | 500 | 450 | 380
Lje, M 500 | 250 | 380 | 400 | 380 | 350 | 350 | 380 | 350 | 400
Leg,m | 250 | 400 | 200 | 200 | 250 | 200 | 250 | 280 | 200 | 280

S
S
[0}
[0}
(8]

s}
s}
=
o
=
N
=
o

2.3aaHus K pa3aeny



2.1.ITn0cKyr0 MOBEPXHOCTH C TeMIlepaTypoii t1 HEOOXOAMMO M30JMPOBATH TakK, YTOOBI MOTEPH TEIUIOTHI HE TPEBBIIIAIH
3HaYEHMs TEIUIOBOTO MOTOKA PABHOTO (, PH TEMIIEpaType Ha BHEIIHEH MOBEPXHOCTH M30isiimu tp, Hailth TommmHy cros
U30JIALUH, ECITH €10 KOA(PMUIUEHT TEIUIOMPOBOIHOCTH PABEH A.

[Tapamerp BAapUaHT
1 2 3 4 5 6 7 8 9 0
t, C 620 580 530 470 400 350 280 250 200 150
t2, C 50 49 47 45 43 41 40 39 35 20
g, Br/v? 450 300 400 350 450 200 200 150 125 50
A,
Bt/(m K) 0,1 0,13 0,2 0,15 0,29 0,29 0,24 0,12 0,29 0,11

2.2. OmpenermmTh MOBEPXHOCTh HArpeBa PEKYNEPATUBHOTO TEIDIOOOMEHHHMKA IPH MPSAMOTOYHOM W IPOTHBOTOYHOM
JIBIDKCHHUH TCTUIOHOCHTENCH. TelIOHOCUTENeM SIBJISETCS ra3 HA4YaJIbHOW TeMIIepaTypoy t1 1 KOHeuHow to. HeoOxoamumo Harpetsh
HEKOTOPHBIH 00BEM BO3yXa MPH HOPMATBHBIX (PH3UUECKUX YCIOBUsAX G OT t3 110 ta. [IpuHATH KO3 duUImeHT Teruonepenayun 20

B1/(M?K), TeNI0eMKOCTb BO3/lyXa IOCTOSHHOIA.

apamerp BapHaHT
1 2 3 4 5 6 7 8 9 0
ty, C 650 640 630 620 610 600 590 580 570 560
t2, C 250 350 275 325 300 225 400 375 200 350
ts, C 21 22 23 24 25 26 27 28 29 30
tg, C 180 185 190 240 230 220 210 200 190 180
G, M¥/u 20000 25000 80000 35000 40000 21000 32000 39000 41000 25000
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5. OHEHOYHBIE MATEPHUAJIBI JIsA TIPOBEJIEHUSA TEKYHIEI'O
KOHTPOJIA, MPOMEXKYTOUYHOMN ATTECTALIUA

5.1. Peanuzanug KkoMneTreHInu
1 KOMHeTeHHI/IH _ YK-1 CrnocoGeH OCyIIecTBIATh KPUTUYECKUH aHaln3 MPOOJIEMHBIX CUTyalui Ha

OCHOBE CHCTEMHOTIO MMOJAX0/1a, BIPA0aThIBATH CTPATEIHUIO JIEHCTBUM

HanmeHnoBaHue MHAMKATOPA JOCTHKECHHS

KOMIICTCHIIN U

Hcnonwszyemblie cpencTBa OLleHUBAHUS

Bemonnenne wu 3amura W3, pemieHue 3amad 1Mo

YK-1.3 C6op u cucremaru3zamus UHOOPMAIMHN | ONPEACICHUIO  Mpou3BoAuTeNbHOCTH  cuctem  TIC,
o mpobieme. ..

KOHTPOJIbHBIE PabOThI, TECTOBBIH KOHTPOJIb, COOECETOBAHHE,
YCTHBIH oIIpoc

5.2. TunoBbie KOHTPOJIbHbIE 32JaHUSA 1JI51 IPOMEKYTOYHOM aTTecTAlNHN
5.2.1. IlepeyeHb KOHTPOJIbHBIX BONPOCOB JIJIsl IK3aMeHAa

Ne HanmenoBanue Copep:xaHue BOIIPOCOB (TUITOBBIX 3aJaHUMN)
/11 pasnesna JUCIUILUIMHBI
1 TepmoanHaMuueckas 1. Tlomsatne o BHEmIHEW W BHYTPECHHEW HHepruu Tenma. JIBe
cucrema. Paboune tema u (dopmbl iepenaun dHeprun. Ternora u pabora. OCHOBHBIE MMapaMeTphI
TpeOoBaHUS K HUM. cocTostHHS pabodero Tena.
IlepBbIil U1 BTOpOW 3aKOH 2. Cwmecm wupeanbHbIX ra3oB. Ompenenenne  cpenHei
TEPMOJIMHAMHUKH, ero (kaxymiedcsi) MOJEKYJISpPHOM Macchl, IUIOTHOCTH ¥  Ta30BOU
aHAJIMTUYECKHUE MOCTOSIHHOW CMECH.
BBIPKEHUSL. 3. BHyTpeHHSs 2HEPTHA Ta3a U ee OlpeielieHue.
TepMmomuHaMUYIECKHe 4. DKBUBAJICHTHOCTh TEIUIOTHI M PaboTel. POpMyIHpOBKa H
OHUKIBl B 00OpYIOBaHUH aHanuTHaeckas popma | 3akoHa TEPMOTUHAMUKH.
TI'C. 5. DHTANIBINS, OCHOBHBIC TTOHSITHS W OIIPEICICHUS.
6. OcHOBHBIE ITOHATHSA O TEIMJIOEMKOCTH. MaccoBasi, 00beMHast
¥ MOJIbHASI TEIUIOEMKOCTH M UX B3aUMOCBS3b.
7. 3aBUCHMOCTh TEIUIOEMKOCTH Ta3a OT TEeMIepaTypHl.
UctuHHas # cpemHAs TEIUIOBMKOCTH W WX  B3aUMOCBSI3b.
TennoeMKoCTh ra30BbIX CMecei.
8.OHTpomnus, OCHOBHBIC TIOHATHS W OMpeAeiIeHus. Brraucienue
W3MEHEHUs SHTPOIUH HJIcallbHOTO Ta3a. TerioBas TS- muarpamma u
ee MpuMeHeHHe.
9. Kpyroseie npornecchl Wi 1ukibl. [ukn KapHo, mpsmoit u
oOpaTHBI, €ro NpaKTHYecKoe 3HadeHHe B CHCTEMax CO3MaHUs
MHUKPOKJIMMATA.
10. Bropoii 3ak0H TepMOJMHAMUKH, €TO CYITHOCTh U OCHOBHBIS
(hopMyNMHUPOBKH, WX CBS3W C NPUHIIUIIOM JEHCTBUS TEXHHUYECKUX
YCTPOMCTB.
2 PeanrHble ra3nl: BOASIHON 1. BomsHo# map W ero 3HadeHHE B TeIIOTeXHUKe. OCHOBHBIC

nap, BIaXHBIN BO3AYX.

[Iporuieccel BO BIaXXKHOM
Bo3ayxe. Mcreuenue
ra3oB U KUIKOCTEM.

TIOHATHSA U onpeaeneHus. PV-muarpaMMa BOISIHOTO Tapa.

2. OnpeneneHue MapaMeTpoB KHUIALIEH >KUAKOCTH M CYXOTO
HACBIIIIEHHOTO Tapa M0 pacyeTHbIM QopMmysnam, Tabnuiam u iS-
JMarpaMme.

3. Onpenenenre napaMeTpoB BIAKHOIO HACBIIIEHHOTO Mapa Mo
pacueTHbIM (opMyJiaM | iS-TrarpamMme.

4. Tlpouecc mpoccenupoBaHus T'a30B U MMAPOB, €ro (pu3ndecKas
CYITHOCTh W YypaBHeHHE. VI3MeHeHWe MapaMeTpoB B Ipollecce
JIPOCCETUPOBAHUSI.

5. JpoccenupoBaHue peadbHBIX Ia30B K BOJSHOIO Iapa.
IIpakTrueckoe UCHOIB30BAHKE MPOIIECCA IPOCCETUPOBAHUS.

6. BraxkHblil BO3AyX KaK CMech HealbHbIX ra3oB. OnpenencHue
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BJIarocoiep>KaHNs, OTHOCUTEIBHOM BIaXXHOCTH U TOYKH POCHI.

7. J-d- muarpaMma BIa)KHOTO BO3JyXa - IPHHIIMAIIBI TIOCTPOCHHUS,
XapakTepHble OCOOEHHOCTH, OINpeleleHUE I[apaMeTpoB, pacdeT
IIPOLIECCOB.

YpaBHeHust
TUIPOJIUHAMUKU. Bunpel n
pacuct TUAPaBINYCCKUX
CONPOTUBIICHUH.
ITocnenoBarenbHOCTH
pacucrta HWHXXCHCPHBIX
ceren Ppa3InYHOrO
HaszHa4YCHUA.

1.'mapoguHaMUYecKrie mapaMeTphl OTOKOB XKHUIAKOCTEH U Ta30B.

2. OCHOBHBIC YypaBHCHHS THAPOJUHAMHKH, WX HPAKTUICCKOE
3HAYCHHE B pacuerax 000pYyJAOBaHUS CUCTEM OTOIUICHHUS, BEHTHIISAIIUU
Y KOHJIUIMOHUPOBAHUS BO3IyXa.

3.I'uapaBnudeckuii pacyeT MPOCTHIX U CIOKHBIX TPYOOIIPOBOIOB
WUHYKEHEPHBIX CETEH.

4. Tlombop BEHTHJIALMOHHOTO OOOPYJOBaHUS JUIS CHCTEM
BEHTUJISIIIUY U KOHIUIIMOHUPOBAHUS BO3TyXa.

5. l'uapaBnuveckuii pacyeT CUCTEM.

6. AdpoTMHaMUYECKUN pacueT BO3yXOBOJIOB.

Tenno u MaccooOMeHHBIE
MIPOIIECCHI B
o0opyI0BaHUU CUCTEM
OTOIIJICHUs, BEHTHUJIALIUN U
KOHANMIIMOHHUPOBAHUSA
BO3TyXa

1. TeHHOHpOBOILHOCTB, OCHOBHBIC IOHATHUA U ONPCACIICHUA. 3akoH
Dypse.

2. TennompoBOAHOCTb B OJHOCIOWHOW W MHOTOCIOWHOM
IUIOCKOH CTEHKE - TeMJOBOW TIOTOK, TEIUIOBas MPOBOJANMOCTb,
TEPMHUYECKOE CONPOTUBJICHUE CTCHKH.

3. KoHBekTuBHBIH TemI000MeH — (u3nveckas CyIIHOCTb,
OCHOBHBIC TIIOHATUA W OIIPCACICHUS. 3akon Hrprorona - Puxmana.
Koaddunment Terooraaun u ero onpeeieHue.

4. XapakTepucTrKa OCHOBHBIX KPHTEPUEB MOJO0HS MPOIECCOB
KOHBEKTHBHOrO TerutooOmena (umcen [lpanaris, Pelinonbnca.
I'pacroda, Hyccenbra), ux (U3NYECKHIA CMBICI U NPUMEHCHHE B
TEIUIOBBIX pacyueTax.

5. Temnonepemaya, OCHOBHBIC TIOHSATHS W OIPEACICHUSI.
Koaddunment ternnonepenaayn, CONPOTUBICHUE TEIUIONIEPEIaYd H UX
OTIpeZIeTICHHE.

6. TermmooOMeH m3mydeHUEM: (U3MUECKas CYITHOCTh IIpollecca,
WHTEHCUBHOCTH W3ITy4€HH s, OCHOBHBIE 3aKOHBL.

7. CIOXHBIH TEMJI000MEH, BHIBI M pacyer.

8 MaccooOMeHHBIE TIPOIECCHI, OCHOBHBIC YPAaBHEHUS.

9. Tem0 1 MaccOOOMEHHBIE aIapaThl: KIACCH(PHUKAIIHS, CXEMbI
JIBUKCHHS] TEIUIOHOCUTENEH W WX BOISHBIE IKBUBAICHTHI, CPETHUI
JorapuMHUIECKAN TeMITepaTypHBIA HaIIOoP.

10. OCHOBBI  TEIUIOBOTO  pacyera
TEIIO0OMEHHBIX alllapaToB

peKyTepaTHBHBIX

5.3. TunoBbie KOHTPOJIbHbIE 3aIaHUs (MATEePHAJIbI)
JJISl TEKYIIero KOHTPOJISl B ceMecTpe

aTMOC(EPHOMY.
3aoaua 3. OrmpenenmuTs TOBEPXHOCTh HArpeBa BOAO-BO3MYIIHOTO PEKYNEPATHBHOTO TEIUIOOOMEHHUKA IIPH

MPSMOTOYHOW M MPOTUBOTOYHON CXeMaX IABM)KCHUS TEIDIOHOCUTEINICH, ecii OOBeMHBIH Pacxoi BO3/1yXa IPH HOPMaJIbHBIX

yenoBusix V,, cpemHuil Kod3((QUIMEHT Terionepeaadn OT Bo3myxa K Boje K, HadambHBIE M KOHEYHBIE TEMIEpaTyphI

BO3JlyXa U BOJbl paBHbI, t1 t'1, t2, 1 t'2 cootBeTcTBEHHO. OnpenenuTs TaKkxke pacxos Bosl G yepes TernIo0OMeHHHUK.
Vrazanue. CpeiHIon 00bEMHYIO H300apHYIO TEMIOEMKOCTD BO3yXa IpHHATE paBHoit  C pm=1,32 KJIx/(M3-K).
Hcxoanble gannbie: V,-=500 m%/u; K=21 B1/(M?-K); t'1=500°C;

3a0aua 1. B xayecTBe HarpeBaTCIBHBIX MPHOOPOB CHCTEMBI OTOIUIEHHS MCIIONB30BaHbI CTaNbHbIE TPyOs! 01 =0,1 M.
CTOSIK, TIOABOISIINI HATPETYIO BOJY, U COSMHHUTEbHBIC JIMHUHU BBIMOIHEHBI U3 TpyO 02 =0,025 M 1 TIpHBapeHbl K TOPIaM
HarpeBaTeJbHBIX TPyO. OnpeneinTh MOTEpH NaBleHHS NPH BHE3AHOM pPacIMPeHHH TPyOONPOBOIOB, €CIH CKOPOCTbH
JIBMDKCHUS TOpstueld BOJIbI B TOJBOAAIIMX iuHuAX v = 0,3 M/c, a Temneparypa Bojsl 80°C.

3aoaua 2. Hemaneko ot KoHIa TpyoorpoBoaa mnametpom d= 0,15 M, TpaHCIIOPTHPYIOMIETO BA3KYO KUAKOCTH ( o =900

_4 v
kr/m%, v =1-10 MZ/C), nMeeTcs 3aaBmwkka Jlymro. OnpeneniTs Mbe30MeTPUYecKOe TaBICHUE MTepe] 3aIBUKKON TTPH
pacxone Q =0,04 M 3/c, ecii CTereHb oTKpbITHs 3a1BMKKH N= 0,75. B KoHIIe TPyOONpPOBO/Ia JaBICHUE PABHO

t'1=250°C; t=10°C; t »=90°C.

Omnpenenurs: BeanyuHsiF 1 G,
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5.4. Onucanue KPHUTEPHUEB OICHUBAHUA KOMHeTeHHHﬁ H IKAJbI OIICHUBAHUA

Kpureprsamu orieHuBaHUA JOCTHKEHUI ITOKA3aTeNEH SABISIIOTCS:

Tloka3arenn
OLICHUBAHUA

0 JUCIUNIINHE

pe3ysibTaTa 00y4eHus

Kpurepuii onenuBanus

3Hauus

3HaHUE 3aKOHOB I'MJIPOJJMHAMMKH, TEIIJI000MEHA U MaccooOMeHa

3HaHue AITOPUTMOB PCHICHUA 3aa4 110 TMAPABJIMKE U TCINIOTCXHUKC

O0BeM 0CBOGHHOTO MaTepHasia IO THAPOTMHAMHUKE M TEIUIOMAcCOOOMEHY.

[TonHOTa OTBETOB HA BOIIPOCHI

YeTKOoCTh M3JIOKEHUS] M MHTEPIIPETAlUY 3HAHUI

VYmMmenusa

YMeHue ucnoib3oBaTh MHCTPYMEHTApHUM Ul pelleHusl CTaHJIapTHBIX 3ajad
1pH pacuere u BeiOopy obopyaosanust TT'C

Ymenue IMPUMCHATE TCOPETHUICCKHUEC OCHOBBI 3aKOHOB COXPAHCHUS DHEPTUH U
MaTCpUM IIpH paCcYCTC CUCTCM CO3JIAHUA MUKPOKJIIMMATA

YMeHue paccuuThIBaTh TEILUIO-
OTOIUICHHSI, BEHTH/ISIIIMU 1 KOHIMIIMOHUPOBAHUSI BO3/IyXa

U XOJIOJIONIPOU3BOUTEIILHOCTh  000PYI0BAHUS

YMeHUE ocyecTBIIsITh KPUTHIESCKHI aHAIN3 TIPH BBIOOpE 000PYI0BAHUSI
OTOIUICHHMS, BEHTWISIIMK M KOHAUIMOHUpoBanusi Bo3ayxa (TI'C)

HaBbeiku

Bnaners HaBbIKaMU cOopa M cHCTeMaTH3aKs HH(MOPMAIIUK IO PacueTy MPOIECCOB
TUAPOAMHAMHUKH M TerioMaccooOMeHa B o6opynoanun cuctem TI'C

Bragete HaBbIKaMM MIPUMEHEHUS] MaTEeMaTHYECKOro ammapara (yHIaMeHTAIbHBIX
HayK JUTsl pereHnst npodecCHOHANBHBIX 3a/1a4 pacueTa obopyaoBanns TI'C

Bmanets

HaBbIKaMH

000CHOBaHUS
KOHCTPYKTHBHBIX PEIICHUH CHCTEM TEIIOra30CHA0KEHUS U BEHTHJISIMH

TCXHOJIOI'MYCCKHX,

TCXHUYCCKHUX "

Brnaners HaBbIkamMu pabOTHI CO CIPABOYHBIM MaTepHaoOM, UCIIONb3YS CPEICTBa
MHGOPMALIMOHHBIX TEXHOJIOTHI

OHGHK& MMpCroAaBaTCJIEM BBICTABIIAACTCA MHTCTPAJIBHO IO BCCM IIOKA3aTCIIM H
KpUTCpUAM OLCHUBAHUA.

Ornenka copMUPOBAHHOCTH KOMITETSHIIMH 0 MOKA3aTeNI0 _3HAHUS .

Kpurepuit YpoBEeHb OCBOCHHUS M OLICHKA

2 3 4 5
3nanue TepMuHOB, | He 3HaeT | 3HaeT TepMUHbI M | 3HaeT TEPMHUHBI M | 3HAET TEPMHUHBI U
OTIpe/IeTICHAN, TEPMHUHOB U | OTIpeAeieHus,  HO | ONpeHeNeHHs OIPEICIICHHUS, MOXKET
MOHATHUH 3aKOHOB | ONPEICICHUI JIOIIyCKaeT 3aKOHOB KOPPEKTHO
THIPABIHKH M | 3aKOHOB HETOYHOCTHU TUAPABIAKA U | chopMyIHpoBaTh UX
TEIUIOTEXHUKH TUAPABIUKU 1 | GOpMyIHPOBOK TEIUIOTEXHUKU CaMOCTOSITEIBHO

TEIUIOTEXHUKH

3HaHue He 3HAeT | 3HaeT AIrOpPUTMbI | 3HAET  aJNTOPUTMBI | 3HAET  AJITOPUTMBI
AITOPUTMOB aIrOPUTMBbI pelicHUs 3a1ad 10 | PelleHHs 3a7ad, UX | PEHICHHUS 3ajad,
pemrenusa 3amad 1o | PCHICHHA 3a4a4d IIO | pacyueTy HHTCPOPETUPYET M | MOXKET
pacuyery pacuery Ter[J'[()()6MeHHHX HCIIOJIB3YCT CaMOCTOATCIIBHO HX
TEII000MEHHBIX TeIIIOOOMEHHBIX IIPOLIECCOB " IIOJIy4YUTh 5
MPOLIECCOB u | IpOUECCOB U | rUApOAMHAMHKHA HCIOIL30BaTh
TUAPOTTHAMUKH TMApOAMHAMUKY
O0beM He 3HaeT | 3HaeTr TOJNLKO | 3Haer Mmarepuan | O0nagaer TBEpPABIM
OCBOEHHOTO 3HAUUTENBHON OCHOBHOM JUCTIUTLTAHBI B | U MOJHBIM 3HAHUEM
MaTepuana [0 | YaCcTH wMarepuana | Marepai JIOCTAaTOYHOM MaTepuaia
THAPOAUHAMUKE W | AUCHUIIIMHBI AUCHHUTINHBI, HE | oObeme AU CHHIIINHBIL,
TEIIOMacCOOOMEH ycBoui ero BJIaZICET
y B 060pYyI0BaHHH Jeranen JIONOJIHUTETbHBIMU
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TIC 3HAHUSIMU
ITonmora otBeToB | He maer orBetsl Ha | JlaeT Henoauele | Jlaer otBersl Ha | Jlaer MOJIHEIC,
Ha BOIIPOCHI OOJIBIIIUHCTBO OTBETHI Ha BCE | BOIPOCHI, HO HE BCE | pa3BEPHYTHIE
BOIPOCOB BOIIPOCHI - TIOJIHBIC OTBEThI Ha
IIOCTaBJICHHBIC
BOIIPOCHI
YeTKoCTh Wznaraer 3Hanus | Mzmaraer swanus c | Msmaraer 3Hanms Oe3 | M3maraer 3Hanus B
U3J10KECHUA u | 6e3 JIOTUYECKOH | HapYUICHUSMH B | HapyLICHUN B | JIOTMYECKON
MHTEpHpeTalun MOCICAOBATEIBLHOCT | JIOTMYCCKOM JIOTUYECKOM TIOCJIEAOBATEIILHOCTU
3HAHUN " MOCIIEIOBATEIHLHOCT | MOCIEA0BATENBHOCT | , CAMOCTOSITENIBHO UX
u U HUHTEPIPETUPYS u

AHAIU3UPYS

Onenka c)OpMUPOBAHHOCTH KOMIIETESHIIUH TIO

MoKa3aTelrn YMEHUS.

Kpurepuit YpOBEHb OCBOEHUS U OLICHKA

2 3 4 5
YMeHue He ymeer | YMmeer Ywmeer Ywmeer
HCIIOJIb30BaTh HCIIOJIb30BaTh HCIIOJIb30BaTh MCIIOJIb30BaTh MCIOJIb30BaTh
HHCTpYMEHTapui HHCTpYMEHTapui WHCTPYMEHTapUil WHCTPYMEHTApUIL WHCTPYMEHTApUIl
JUISL peuicHu | ajisd peumicHusA | IJid peuieHus | ajid peui€Hud | A peUICHUA
CTaHAAapTHBIX CTaHAAPTHBIX 3adad | CTAHAAPTHBIX 3ada4d | CTAaHAAPTHBIX 3aJa4d | CTAHAAPTHBIX 3adayd
3a7a4 mo | mo I'’Jl u TMO HE B ITOJTHOM | B IIOJIHOM O00beMe B TIOJIHOM 0O0BeMe,
TUJIPOIMHAMUKE H o0neme MOXKET ero
TEIUIOTEXHUKE CaMOCTOATENHHO

U3MCHATH
Ymenue He yMeeT | YMeeT NpPUMEHSITh | YMEET NPUMEHATh | YMEET TNPUMEHATH
IIPUMEHSTh [IPUMEHSTh TEOPETUUECKHUE TEOPETUUECKHE TEOPETUUECKHE
TEOPETUYECKHE TEOPETUUECKHUE OCHOBBI JUISL | OCHOBBI JUIsL | OCHOBBI Uit
OCHOBBI IUISL | OCHOBBI IUISL | TIOCTPOEHUS U | IOCTPOCHHUSA U | IOCTPOEHUS u
[IOCTPOEHUS IIOCTPOEHUS U | pacyera IIPOLIECCOB | pacueTa IPOLECCOB | pacyeTa IIPOLIECCOB
MIPOTIECCOB pacdera TIpOIECCOB | 0OpabOTKM BO3myXa | 00pabOTKM BO3ayxa | 00paboTKH BO3AyXa
06paboTKH 06paboTku Bo3Ayxa | Ha i-d gquarpamm Ha i-d guarpamm, Ho | Ha i-d mHarpammB
Bo3nyxa Ha i-d | Ha i-d quarpamme JIOITyCKaeT MOJTHOM 00BEMeE
Juarpamme HETOYHOCTH
Ymenue He yMmeeT | YMmeer YaCTUYHO | YMEET OIpeaeisaTh | YMEET OnpeaeisTh
OCYILECTBIISTh OTIpeNeNsATh OTIpeNeNATh THUAPOANHAMMYECKH | ONPENETATh
TUIPABIMYECKUN TUIPOANHAMHMYECKH | THAPOJMHAMUYECKH | €  XapaKTePUCTUKH | FMIPOAWHAMUYECKU
pacuer € XapakTepUCTUKU | € XapaKTEPUCTUKHU | BO3LYXOBOJIOB | € XapaKTePUCTHKH
TpyOOIIPOBOAOB BO3yXOBOJOB U | BO3OYXOBOJIOB U | TpyOOIpoOBOJOB BO3yXOBOJIOB u
Pa3IMIHOTO TpyOOIIPOBOIOB TpyOOIIPOBOIOB cucrem TI'C, Ho | TpyOompoBoIOB
Ha3HA4YCHUS cuctem TT'C cuctem TI'C JIOIyCKaeT cucrem TI'C B
HETOYHOCTH MIOJIHOM 00BeMe

Bnaners He ymeer pemars ¢ | YMeer pemare ¢ | YMeer pemars ¢ | YMeET pemarb cC
HaBBIKAMU IIOMOIIBIO IIOMOINBIO IIOMOIIBIO IIOMOIIBIO
paboTsI co | Ueprexen 4epTexKeH YepTeKeH YepTeKeH
CTIPABOYHBIM pas3in4HbIe pas3iuvHbIe pasuvHbIe pasyInvHbIe
MaTePUATOM, MIPAKTUYECKHE NPaKTHYECKHUE MPaKTHYECKHE MPAaKTHYECKHE
O —— 3a1a4u no | 3a1auu, HO | 3a/1a4u 10 BBIOOpY W | 3afjaud, a TaKxKe

pa3MelIeHnIo JOITyCKaeT pa3sMeLIeHUI0 CaMOCTOSITEIBHO X
CcpeacTea obopyznoBanust TI'C | HeTouHOCTH ycraHoBok TI'C B | dopmynupoBarb
MH(OPMAITHOHHBI MOJTHOM 00BeEMe

X TEXHOJIOTMH
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Ouenka chOpMUPOBAHHOCTU KOMIIETECHIINH 1O TToKazaTento _ HaBbIky .

Kpurepuit YpOoBEHb OCBOCHUS U OLICHKA
2 3 4 5)
Brnanerp  HaBeikamu | He BiajeeT | Braneer HaBbikamu | Brnageer HaBbikamu | Brameer HaBblkamMu
cbopa U | HaBbIKaMu cOopa u | cOopa u | coopa u | cobopa u
CHCTEMAaTU3aIHS CHCTEeMaTU3aIHs cHCTEeMaTU3aIHsI cHCTEeMaTU3aIHsI crcTeMaTh3aIysl
nHpopMaIuH no | uHpopMan 1o | HHGopMauu 1o | uHGopMauuMK 1O | MHQOpMaMU  TO
pacdyery TPOILECCOB | pacueTy IpPOILECCOB | PacueTy MpPOIECCOB | pacdyeTy MPOLECCOB | pacdeTy MPOILECCOB
TUJIPOJUHAMUKH M | TUApoauHaMuku u | I'[] T™O B | I T™O B| [ T™O B
TEIIOMaccooOMeHa B | TeruioMaccooOMeHa | 00opyAoBaHUN 00opyIoBaHNH 00opyIoBaHUH
000pyTOBaHUU B obOopynoBanuu | cucreM TI'C He B | cuctem TI'C, Ho | cuctem TI'C B
cuctem TI'C cuctem TT'C MOJIHOM 00BEME JIOTTyCKaeT MOJIHOM 00BeMe
HETOYHOCTH
Bmaners waBbikamu | He Biajneer | Bnageer HaBblkamu | Bimanmeer HaBbikamu | Biameer HaBbIKamu
IPUMCHCHUA HaBbIKaMHN B | IIPUMCHCHUS PUMCHCHHS IPUMCHCHU
MaTeMaTH4eCKOTO TIPUMEHEHHUS MaTeMaTu4ecKoro MaTeMaTu4ecKoro MaTeMaTu4ecKoro
armapara MaTeMaTu4ecKoro amrmapara ammapara ammapara
(byHIaMEHTATEHBIX amnmapara (dbyHIaMeHTaNbHBIX | QyHAAMEHTANBHBIX | QyHJAaMEHTAILHBIX
HayKk s pemieHus | QyHIAMEHTAIbHBIX | HAYK JUIS PEIIEHHUs | HAYK JUIS PEIICHMS | HAyK JUIS PEICHUS
npo(eCCHOHANBHBIX | HAYK JUls pelleHus | NpO(pecCHOHANIbHBI | NPO(QECCHOHANbHBI | MpodeccHoHaNbHbI
3ama4 pacuera | MpO(eCCHOHANBHBI | X 3aJad pacdeTa | X 3ajad pacdeTa | X 3ajad  pacyera

obopymnoBanus TI'C

X 3amad pacydeTa

obopymoanus TI'C

obopymoBanus TI'C

obopymosanus TI'C

obopymoBanus TI'C | HE B TOJHOM | HO JIOITYCKAET | B TIOJTHOM 00BheMe
obbemMe HETOYHOCTH

Bmagere naBbixkamu | He BiazeeT | Brnaneer HaBnikamu | Bianeer HaBelkamu | Biameer HaBbIkaMu
000CHOBaHUA HaBBIKAMU PEINEHUS | PELICHUS peunieHus peneHus
TEXHOJIOTHYECKHX, TTO3UITHOHHBIX Y | TO3UIIMOHHBIX U | TTO3UIIMOHHBIX 1 | TO3UIIMOHHBIX u
TEXHUUCCKUX Y | METPUYECKUX 337ad | METPUYECKUX 3afad | METPUUYECKUX 3a[ad | METPUUYECKUX 3a/ad
KOHCTPYKTHBHBIX 10 Ha4YepTaTeIbHOW | IO HAYEpTATEeIbHOW | 10 HauepTaTeIbHOM | M0 HauepTaTeNbHOU
peleHuit CUCTEM | TEOMeTpun reOMETpUH HE B | TEOMETPHH, HO | TEOMETPHH B
TEIUIOra30CHA0KEHH ITOJTHOM 00BbeMe JIOITy CKaeT ITOJTHOM 00beMe
sI 1 BEHTHWISALIUU HETOYHOCTH
Brnagerp  HaBbikamu | He Bianeer | Bnaneer HaBblkamu | Braneer HaBpikamu | Brajeer HaBbIKaMu
paboThI CO | HaBBIKAMH  pabOTHI | PabOTHI co | paboTHI co | paboTHI co
CIIPaBOYHBIM co CIIPaBOYHBIM | CIPABOYHBIM CIIPaBOYHBIM CIPaBOYHBIM
araparom, arnmaparom, ammaparoM, HO HeE | ammmapaTroM, arnmaparom,
WCTIONB3YSI  CPEACTBA | MCHONB3YS CPENCTBA | MCIONB3YET WCTIONB3YSI CPEZCTBA | HCIIONB3YSl CPEICTBa
MHPOPMAITHOHHBIX HHGOPMAITOHHBIX CpencTBa MHPOPMAITMOHHBIX MH(POPMAITMOHHBIX
TEXHOJIOTHI TEXHOJIOTHI HAHGOPMAITIOHHBIX TEXHOJIOTUM HE B | TEXHOJIOTUA HE B

TEXHOJIOTHH

IIOJIHOM 00BeEME

II0JIHOM 00BeEME
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6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOAUYECKOE OBECIIEYEHUE
6.1. MaTepnajibHO-TeXHHYECKOe o0ecreuyeHne

Ne HaumeHnoBanue crienuanbHbIX OMeIeHn 1 | OCHAIllEHHOCTb CIIELUAIbHBIX IOMEIIEHUN U
MIOMEIIEHUHN JJIs1 CAMOCTOSITENIbHOM paOOThI NOMEIICHUH JUISI CAMOCTOSATEIBHOM paboThI

1 YueOHast  ayauropus s nposeneHus | Crienuaan3upoBaHHAS MEOCIb.

JEKIMOHHBIX M  IPAaKTUYECKHX  3aHATHH, | MyJIbTUMEIUIHBINA IPOEKTOP, IEPEHOCHON
IPYIIOBBIX u WH/IMBUIYAIbHBIX | 9KpaH, HOYTOYK, HH(QOPMAaIlMOHHBIE CTCH/IBI,
KOHCYJIbTallMM, TEKYIIEHW U IHPOMEKYTOYHOU

arrectamuu 'K, Ne312, 313,

2 VYuebHast ayJuTOpuUs ISl TIPOBEICHHS Crenmanu3upoBaHHas MeOeTb,
MPaKTUYECKUX 3aHATUN U AJIs MH(pOpPMallMOHHbBIE CTEH/IBI,
camocrosTenbHoil padoTel ['K, Ne0O07, Ne003. | MHTepakTUBHAs 10CKa, MYJIbTUMEINHHBIN

IPOEKTOp, NEPEHOCHON IKPAH, HOYTOYK,
6.2. JInueH3noHHOEe U CBOOOHO pACPOCTPaHsieMoe MPOrpaMMHOe obecrevyeHne

[Mporpammusie kommuiekcbl «KAUTOCAD , MS WORD».

6.3. [lepeyeHb y4eOHBIX H3IAHUI U YUeOHO-METOAUYECKUX MAaTEPHAJTIOB

1. Nnpuna T.H., Cemunenko A.C., Kupees B.M. IIpumepsl pacueToB TEIIO- U
MacCcOOOMEHHBIX TpoIeccoB: YdyebHoe mocooue —benropon: M3n-so BI'TY, 2011. -
144c.

2. Unpuna T.H. Tlpumepsl THApAaBIMYECKUX pacueToB: ydyeOHOe mocodue -
benropoa: N3a-8o BI'TY, 2008.-150c.

3. Uneuna T.H. I'uppoamHaMuka U TEIJIOMaccOOOMEH B 00OpPYJIOBaHUU CHCTEM
CO3JIaHUsI MUKPOKJIMMaTa: yueOHoe rmocodbue - benropoxa: Uzn-so BI'TY, 2017.-150c.

4. KyszneroB B.A. OcHOBBI THiporazoguHaMuKu: Y4ueOHoe nocodue —benropo:
WU3n-Bo BI'TY, 2012

S.Mnpuna T.H. OcCHOBBI THAPABIMYECKOTO pacyeTa HWHKEHEPHBIX CETEH.
YuebHoe nocobue.- M.: M3a-Bo Accoruanum CTpouTeIbHbIX By30B, 2005- 192¢.

6. Mneuna T.H., Kupee B.M. MexaHuka >XUJIKOCTH W rasza: METOJIUYCCKHE
ykazanusi.- benropoxa: M3a-so BI'TY, 2008-42c.

7. Jlorunos B.C. Ilpumeps! 1 3amaun mo TerioMaccooOMeny: YueOHoe mocooue
—M.: U3n-Bo ACB, 2011.

8. lIBeTkoB @.®D. 3agavHuK 110 TerIoMacooOMeHy: YueOHoe mocooue /

®.D. Ilpetkos, P.B. Kepumos, B.. Bennuko. -2-oe u3a., ucmpas. U JIOI.- M.:
Uznarensckuit tom MOH,2008.- 196 c.

6.4. Ilepeyenb MHTEPHET PecypcoB, NPOecCHOHATbHBIX 0a3 JaHHBIX,
HHG(OPMAITMOHHO-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



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

YTBepxaenne paboueii nporpaMmmel 6e3 H3MeHeHHii

Pabouas nporpamma 6e3 n3menenuit yrepxaena na 2022/2023 Y4€OHBIi ro.
IIporokon Ne 12 3acenanus kabeaps! ot «12» mas /3022 )
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YT1Bep:kaenne paGoueii mporpaMmMbl 6e3 H3MEHEHHH

Pa6ouas nporpamma Ge3 usMeHeHui yTBepxkaeHa Ha 2023/2024 yqe6m>m rof.
[Iporoxon Ne 12 3acenanus kadeapsi ot «5» mast 2023 .

3aBenyromnii kadeapoi / ///& é7 B.A. YBapos
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