MUWHHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA30BAHUA
POCCHUNCKOH ®EAEPALIMA

DepepanbHOE ToCyIapCTBEHHOE GI0IKETHOE 06paZoBATENBHOE yUpexIeHue
BEICIIETO 0OpazoBaHmsl
«MarHuTOropeKuit rocy 1apeTBeHHEI TexHuueckuit yrupepentet um. I.1. Hocosay

» YTBEPXJIAIC

},,[[I/IpCKTop N3unAC
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PABOYAS ITPOI'PAMMA TUCIHUILIMHBI (MOY JIST)

IHEPIOOBECIEYEHHUE ITPOMBIIIITEHHBIX
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Hampasiienue oAiroToBKY (CIENHAILHOCTS)
13.04.01 TennosHepreTrka U TEIIOTEXHUKA
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TEIUIOTEXHOJIOTUI

YpoBeHb BhICIIET0 00pa30BaHuUsI - MATHCTPATypa

Dopma 06yyenus
O4YHas
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Kadenpa TennoTeXHUYECKUK U IHEPIETUYECKHX CHCTEM
Kype 1
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Pa6ouas nporpamma cocrasiena va ocioBe ®I'OC BO - Maructparypa 1o HalpaBIeHuIo
noxgroToku 13.04.01 TemmosHepreTuka u TeluloTeXHuKa (Mpuka3 MuboGpHayku Poccuu oT
28.02.2018 r. Ne 146)

PaGoyas mporpamMma paccMoTpeHa H  omoOpeHa Ha  3acejaHMd  Kadenps
TerIoTeXHIYIECKHUX 1 SHEPIeTHYECKUX CHCTEM

06.02.2024, mpoToxon Ne 4 W
3aB. kadenpoit E.I". Hemmopenxo

Paboyas nporpamma onobpena METOAUIECKOM KOMI/ICCI/IeIfI I/I3I/IAC
13.02.2024 r. npoToxoi Ne 4

Hpez[ceuaTleb )5 /a 1Y & B.P. Xpammnn

Pabouas nporpamma cocrapieHa: 5 7 i

3aB. kagenpoit TudC, kaH. TeXH. HAyK E.I'. Hemmopernko

Penenzent:

3am. HayaneHuka LIDCT [TAO "MMK" e e
KaH/I. TEXH. HAYK 7 B.H. MuxaitnoBckuit




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 . Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Lenbto mpenogaBaHus JaHHOW TUCIUIUIMHBI SBJISETCS U3y4YE€HUE OCHOBHBIX MOJIOXKEHHM
METO/I0JIOTUY HAYKU U NMPUMEHEHUIO UX B HAYYHOU NEATEbHOCTH BOOOIIE U B SHEPIETUKE — B
YaCTHOCTH.

N3yuenne OCHOBHBIX Ppa3/eiOB COBPEMEHHOW TEIUIOPHEPIreTUKH, 3HAKOMCTBO C
aKTyaJIbHBIMH TIpo0JieMaMu, ONPEAeNSIONIMMU JalbHEUIIUI MPOrpecc TEIUIOPHEPTeTHKU B
pa3IUYHBIX 001aCTsIX.

YcBoeHHE CTyAGHTaMH OCHOBHBIX MpPOOJIEM COBPEMEHHOM  TEIIOAHEPreTHKH,
MaTE€MaTUYECKHEe METOJbl W aJTOPUTMBI PEIICHUS AaKTyaJbHBIX 3aJlad TEIUIOPHEPTeTUKU B
CJIOXKHBIX CUCTEMax, yMETh pa3pabaTbIiBaTh MaTeMaTHUECKUE MOJEIU U PellaTh 3a/1a4d aHAIN3a
M CHHTE3a CJOXHBIX CHCTEM TEIUIODHEPreTUKH C  HUCIOJIb30BAaHUEM COBPEMEHHBIX
WH(GOPMALIMOHHBIX TEXHOJOTHM, HMETh TPEJCTaBIEHHE O TNEPCIeKTUBaX pPa3BUTHUS H
dbopMupoBaHUK OOIIEH TEOPUH TEIUIOIHEPTEeTUKU, W3YYCHHUE CTYIEHTAMU METOJOB HAYYHOTO
WCCJIEIOBAHMSI, ITANOB BBINOJIHEHUS HAYYHOU pabOoThl, MCTOYHUKAMU MOMCKAa HH(POPMAIUH IS
(GOpMYITUPOBKH TUIIOTE3BI U 00OCHOBAHUS aKTYAIBHOCTH PEIIaeMOM UCCIICIOBATEILCKOM 3a/1a4H,
MEeToJaMU cOopa KOJMYECTBEHHON WH(OpMAalMK, MOATOTOBKA HAyYHOM MyOIUKAMH H
O(hﬂﬁMTIEHVTﬂ NERVIRTATOR HAVUHOTO UCCITETORAHUYA.

2 MecTO TUCHUILTUHBI (MOIYJIsI) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucuumimza DOHeproobecneyeHue IIPOMBIIIJIEHHBIX TEIIOTEXHOJIOTMUECKUX
KOMILJIEKCOB BXOJIUT B YacTh y4eOHOTO IiaHa (GOpMUPYEMYIO yJaCTHUKaMHU 00pa3oBaTEIbHBIX
OTHOILIEHUH 00pa30BaTeIbHOI IPOrpaMMBl.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUIUH/ IPAKTUK:

Jist M3ydeHus] AMCUUIUIMHBI HEOOXOAMMBI 3HaHHA, CHOPMHUPOBAHHBIE B pPE3yNIbTaTe
U3y4YeHHs JUCLUIUIMH Ha MPeblIyIIeM YPOBHE BBICIIEr0 00pa30BaHUs: aKaIeMUUECKas CTEIICHb
OaxanaBpa, CeIUaJINCTA.

3nanus (YyMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3YyYCHUU TAHHOM IUCIMILIMHBI OymyT
HEO0XO0AUMBI JUIsl U3yUEHUS IUCHUILINH/TIPAKTHK:

Merononorus ¥ METObl HAYYHOTO UCCIIEIOBAHUS

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3all1MTa BHITYCKHON KBaTM(PUKAMOHHOMN paboThl

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILINHBI (MOYJI5) ¥ IVIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHHs

B pesynbrare ocBoOeHUS TUCHUILTAHBI (MOAYs) « DHEProOOECIEUCHHE TPOMBIIIIICHHBIX
TEIUIOTEXHOJIOTUYECKUX KOMIUIEKCOB» OOyyaroluicss JOJbKeH o0najaTh — ClelyoIUuMU
KOMIETEHIMSIMU:

KO)I HHJUKaTopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

IIK-4 Cmnocoben npoBOAUTL JUAHOCTHKY COCTOSHHA 0c000 CIIOKHBIX TEXHOJIOTHYCCKHX
KOMIIJICKCOB TCPMUYCCKOI'O ITPON3BOJICTBA

[1K-4.1 AHanmu3upyeT TEXHMYECKYI0 M HOPMAaTUBHYKO JIOKYMEHTAlMIO 11O
KOHCTPYKLIMM TEPMHYECKOro 000pylOBaHMS U pa3padaThiBaeT IUIAH
JUATHOCTUKH ~ OCO0O  CIIOKHOTO ~ TEXHOJOIMYECKOro  KOMILIEKca
TEPMUYECKOT0 IIPOU3BOJCTBA.




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHbIX enuuuil 180 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora— 77,1 akaj. 4acoB:
— ayIUTOpHAs — /2 aKaJ. 9acoB;
— BHeaynuTopHas — 5,1 akaj. yacos;

— caMOCTOsITeNbHAs paboTa — 67,2 akaJl. 4acos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jac

®dopma aTTecTaluu - KypcoBas paboTa, 3K3aMeH

AynutopHast g
o | xonraktHas pabora E 3 dopma TEKyIIEero
=
N B aKa/l. yacax 2] Bu KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) == A y p Kon
S 3 © | camocTosTeNnBEHOM | yCIIEBa€@MOCTH U
JUCLIATUINHBI 5 <R . | xomnerenuun
O g £ paboTs MPOMEKYTOYHON
na0. | mpakT. | 3 &
Tlex. Z'g aTTecTaluuu
3aH. | 3aH. |Q &
1.
11 Hasnauenue u
CamocrosTenpHOe
KJIaccupUKanus o
u3y4yeHue yueOHoi .
METaJLTYPTUUECKHX N Koncnekr nexnuii.
1 HAyIHOU
arperaros. TennoBsie Pesynbrats
JIUTEPATYypPHI.
MPOLIECCHI pu 4 4 7 IropaGorka TECTUPOBAHMUSL. IK-4.1
MPOM3BOJCTBE U 00paboTKe pop Joknan no stanam
COOTBETCTBYIOIIN o
METaJLIOB, HarpeBaHue KypCOBOH pabOTHI.
X BOIIPOCOB U3
(oxmaxieHne), TIUIaBICHHE
npui. 1.
METAJIIOB.
CamocrosTensHOE
1.2 Tunossle u3ydyeHue yueOHoi .
N N KoHcnekr Jiekmmii.
PEXKHUMBI-CXEMBI  TEIIOBOM 1 HayIHOU
a00ThI JIUTEPATYpPhI PesyssTarsi
pabot 4 4 7 PaTypEL. TECTUPOBAHUSI. [IK-4.1
neyen-Ter00OMEHHUKOB U IpopaboTka
N Joknaza mo stanam
neyei-TeroreHepaTopos., COOTBETCTBYIOIIN N
KypCOBOH paboTHI.
UX ONMCaHHE U aHAIHN3. X BOIIPOCOB U3
npui. 1.
1
CamocrosTensHOE
13 Konctpykimu u o
u3ydyeHue yueOHoi .
JJIEMEHTEI N KoHcnekr Jiekmmii.
1 HayIHOU
BBICOKOTEMITEPaTyPHBIX Pesynbrate
JIUTEPATYPHI.
METAITyPTHIECKUX 4 4 7 MonaboTka TECTUPOBAHUSI. [IK-4.1
arperaroB, yCTPoWcTBa H pop Hoxnazn no sTanam
COOTBETCTBYIOIIN N
Marepuanbl, NPUMEHIeMble KYpCOBOH pabOTHI.
MIPU HX COOPYKESHHU X BOTIPOCOB H3
v ’ npui. 1.
14 Anamm3 TPOTEKAIOMIHNX CaMoCTOSITENbHOE
npoliiec-coB,onpeeIcHue U3y4YeHHue yueOHoM .
port -O1pes v e KoHcnekT JieKIui.
MyTH  COBEPIICHCTBOBAHUS 1 HayYHOU
TEXHOJIOTHYECKHX JIUTEPATYPhI Pesysrats:
4 4 4 PaTYpPbI. TECTUPOBAHUSI. [1K-4.1
MPOLIECCOB, pazpaboTku [IpopaboTka
Jloknaza mo stanam
9KOJIOTHUECKH ~ O€3BPEIHBIX COOTBETCTBYIOIIN N
KypCOBOH pabOTHI.
u MaJI0OTXOIHBIX X BOIIPOCOB U3
TEXHOJIOTHH. npui. 1.




CaMOoCTOSTENbHOE

Koncnexr nexiui.

15 OcobenHocTH n3ydeHue yueOHoOM Pesvibrars
TeIJIOTeHepallii, MEXaHUKH 1 HayIHOU Y
ra3oB TeIIo- u JIUTEPATyphI TCCTHPOBAMIL.
> 2 4 10 PaTyphbI. Jokaz mo sTamam IIK-4.1
MaccooOMeHa B ITpopaboTka i 1aG
seTam KypCOBO# paboTHI.
YPTUUECKHUX COOTBETCTBYIOIIH Cemumapckoe
arperaTax. X BOIIPOCOB U3 SaHsTHE
mpui. 1. ’
1.6 CocraBieHHE TEIIOBBIX CamocrosTensHoe
OanaHcoB abouero n3yudeHue yuyeOHou .
p v yaet Koncnekr nexuuii.
MPOCTPAHCTBA 1 HAyIHOU -
METaJUTYPTHUSCKHX JIATEPaTypPhIL.
P 4 4 6,1 patyp TECTHPOBaHHUSL. I1K-4.1
arperaTos, ompezeneHne IMpopaboTka
Joxaz no sramnam
TEIIOTEXHUYECKUX COOTBETCTBYIOIIH N
. KypCOBOH pabOTHI.
XapPaKTePUCTUK  TETJIOBOH X BOIIPOCOB U3
paboThL. npu. 1.
CamocTosiTenpHOe N
17 Hasnauenue, .. | KoHcniekT nekiuii.
u3ydeHue yueOHoi
KIaccupUKamus ¥ cxXeMma L HAVAHO Pe3ynprarhr
TEMJI000MEHHBIX  ammnapaToB uTe }:i o TECTUPOBAHHSI.
METaJUTyPTUIECKUAX 4 4 6 I op 36(})1516; Joknan mo 3tanam [K-4.1
arperaToB BUJIBI u pop KypCOBO# pabOTHI.
bl
COOTBETCTBYIOIIH
XapaKTePUCTHKAa BTOPHYHBIX CemuHapckoe
sHepropecypcoB (BOP) X BOIPOCOB H3 3aHITHE
propecyp ’ npui. 1. ’
CamocTosiTenpHOe
1.8 Vrunusamus BOP, o
u3ydeHrne yueOHoi K .
JHepreTUYecKas u L HAVAHO OHCIIEKT JICKIIHH.
9KOHOMHYECKAsI uTe }:i o Pe3ynbrathl
1eJ1Ieco00pa3sHOCTh 4 4 10 I op 36(})1516; TECTHPOBAHHUSL. [K-4.1
IHEProcOepeIKCHUSI B pop Joxnan no sramnam
COOTBETCTBYIOIIH 5 a6
METaJLTYPTUUECKHX KypCOBOH pabOTHI.
X BOIIPOCOB U3
arperarax.
npui. 1.
19 Tlpunuunsl  BbIOOpa,
pacdeta W MPOCKTHPOBAHHUS KoHereKT ekt
Ha OCHOBE METOAOJIOTHH CamocrosTenpHOE PesvilbTaThl '
o0mieil Teopun  TEIIOBOM u3ydyeHue yueOHoi 4
. N TECTUPOBAHMSI.
paboTHl Tedei, a TarKke 1 HayIHOU
TCIIJIOTECXHUYCCKUC u JINTECPATYPhI I[OKHa,H 110 STaram
6 4 10,1 PATyPEL. KypCOBOii pabOTHI. IK-4.1
TEIJIODHEPTeTHYECKUE IpopaboTka .
3amuTa KypcoBoit
po0JIeMBbI COOTBETCTBYIOIIN aGoTLI
KOHCTPYUPOBAHHS, X BOIIPOCOB U3 HoI;)(rOTOBléa «
JKCIUTyaTallHH, npu. 1. K3AMCH
IUarHOCTHKH, pacdyera | Y
HaJIaJIKK arperaros.
HWroro no pazneny 36 36 67,2
Hroro 3a cemectp 36 36 67,2 9K3aMeH,Kp
KypcoBasi paboTa.
Hroro no aucrumianne 36 36 67,2 yp p ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanu3anuu  NPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTBl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOTUN B MPENOJaBaHUM HCIOJB3YIOTCSA TPAAULMOHHAS U MOJYJIBHO -
KOMIIETEHTHOCTHass TexHosoruu. Ilepegaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM U
¢opMHpOBaHHE OCHOBHBIX TPEACTABICHUH 1O Kypcy TMPOUCXOAUT C HCHOJIH30BAHUEM
MyJIbTUMEAUHHOr0 obopynoBaHus. IIpu nmpoBeneHUM NPAKTUYECKUX 3aHATUAX HCIOJIb3YIOTCS
pabota B komanzae u meronsl IT. CamocrostensHas paboTa CTUMYIHPYET CTYACHTOB B ITpoIecce
HNOJArOTOBKM JOMAIHUX 3a/laHuil, NpH pelIeHUM 3a7ad Ha MPAKTUYECKUX 3aHATHSX, MpU
MOJATrOTOBKE K KOHTPOJIBHBIM Pab0TaM U UTOTOBOM aTTECTAIIHH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOH PadoThl 00y4yaroIMXcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeCTBA JISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B MPUITIOKESHHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHre TUCIUIIHUHbBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypAa:

1. JI3t03ep, B. 5. TemnorexHnuka u TerioBast padorta meueit | yueonoe mocooue / B. S1.
H3to3ep. — 3-e u3n., crep. — Cankr-Ilerep6ypr : Jlams, 2017. — 384 c¢. — ISBN
978-5-8114-1949-4. — Texkcr : anekTpoHHbIi // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAST CUCTEMA. —
URL: https://e.lanbook.com/book/93750

2. lIxaposckuit, A. JI. TermnocHadxenue : yueouuk / A. JI. lllkapoBckuii. — 2-¢ u3m.,
crep. — Cankr-IlerepOypr : Jlans, 2020. — 392 c. — ISBN 978-5-8114-5222-4. — TekcT :
SIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-ONOINOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/136185

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Tpy6aes, [1.A. TepMoanHAMHUECKUI U SKCEPreTUUECKHM aHAIN3 B TEIUIOTEXHOJIOTHU
: monorpadus / TI.A. TpybaeB. - MockBa : Wubpa-Uuxenepus, 2019. - 228 c. - ISBN
978-5-9729-0279-8. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/document?pid=1053412 .

2. Ymakos, B. f. [Torennuan sHeprocOepexeHuss U €ro peaan3aius Ha NpeanpusITusiX
TOK: Yuebnoe mocodue / YmrakoB B.S., Uyouk I1.C. - Tomck:M3a-Bo TomMckoro monurex.
yHuBepcurera, 2015, - 388 c¢. - Teker @  oamektponHsli. -  URL:
https://znanium.ru/catalog/document?pid=701880 .

3. Jlebenes, B. A. SlnepHble dHepreTMuecKue YCTAHOBKH : ydeOHOe mocobue / B. A.
JleGeneB. — Cankt-IletepOypr : Jlanp, 2015. — 192 c. — ISBN 978-5-8114-1868-8. — Tekcr :
anekTpoHHbi /[ JlaHb . JJeKTPOHHO-OMOymoteyHas  cucrema. —  URL:
https://e.lanbook.com/book/67466

B) MeTonuyeckue ykazaHus:

1. Hemmopenko, E.I'. Topenne u KoOHBepcHS TOIUIUB B MPOMBIIIJICHHBIX
TEIJIOPHEPreTUIECKUX ycTaHOBKax: yueOHoe nocobue / E.I'. Hemmopenko, C.B. Kaprasies. -
Marnutoropck: U3n-so MaruuTtoropek. roc. Texs. yu-ta um. I'.11. Hocosa, 2017. — 63 c.

2. CpeunmkoBa, H. 0. Xwmuueckas TEXHOJOTHS TOIUIMBA | Y4eOHO-METOJIMYECKOE
noco6ue / H. 0. Ceunukosa, C. B. FOxuna, T. I'. Bonomyk ; MI'TVY. - MarauToropck : MI'TY,
2018. - 1 snexrpon. onr. auck (CD-ROM). - 3ar. ¢ tutyi. skpana. - URL:


https://e.lanbook.com/book/93750
https://e.lanbook.com/book/136185
https://znanium.ru/catalog/document?pid=1053412
https://znanium.ru/catalog/document?pid=701880
https://e.lanbook.com/book/67466

https://host.megaprolib.net/MP0109/Download/MObject/2153 .

3. CmupnoB, A. H. TepmoamHamMuka MpOIECCOB TOPEHUsI TOIUIMBA . METOJIMYECKHE
ykazanusi s crygentoB / A. H. Cmupho, M. A. Illectrobutos, C. B. IOmuna ; MI'TY. -
Maruutoropck : MI'TY, 2013. - 1 snekrpon. onr. auck (CD-ROM). - 3ari. ¢ TuTyil. skpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/3573 .

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus IULICH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB00OHO pacrpocTpansemoe [10 0ECCPOYHO
MathCAD v.15

Education J-1662-13 ot 22.11.2013 0eccpovHo
University Edition

FAR Manager cB000THO pacnpocTpansemoe [10 OECCPOUHO

Linux Calculate cB00OIHO pacnpocTtpansiemoe [10 0eCcCpOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HazBsanue kypca CchbllIKa
MexnyHaponHas 0a3a TOJHOTEKCTOBBIX JKYpHAJOB
Springer Journals
WNudpopmanronnas cucrema - EnnHoe OKHO JocTyna K
MH(OPMaLIMOHHBIM pecypcam

http://link.springer.com/

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

denepanbHOE rOCY/IapCTBEHHOE O0/KETHOE
yupexaenne «DenepanbHpiii nHCTUTYT npoMbinuiensoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH»

IMTouckosas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

Hanmonanenas MH(OPMaLMOHHO-aHAIUTHYECKAs URL:
cucreMa — Poccuiickuii MHAEKC HaydHOTO LIUTUPOBAHMUS )
(PHHIL)

9 MaTtepuajibHO-TeXHHYeCKoe ofecrevyeHne TUCIUTLTHHBI (MOTY 1)

https://elibrary.ru/project risc.asp

MatepuaiabHO-TeXHUYECKOE 00ecredeHre IUCIUIUTMHBI BKITIOYAET:

VY4yeOHble ayAUTOPUH sl IPOBEJACHUS 3aHATUH JIEKIIMOHHOTO TuUNa. MyiabTUMeAUiHbIE
CpeICTBAa XpaHEHHs, Mepelayd M MpeicTaBlieHuss HHpopMauuu. YdueOHble ayJuTOpUU IS
IIPOBEJCHUS MTPAKTUUECKHUX 3aHATHH, TPYNIIOBBIX U UHANBUYaJbHBIX KOHCYJIbTAUH, TEKYILErO
KOHTPOJII M TMPOMEKYTOYHOM arrtectanuu. Jlocka, MyJIbTUMEIUUHBIA MPOEKTOp, 3SKpaH.
[Tomemienue uist XpaHeHHS U MPO(UIAKTUYECKOTO OOCITYKUBaHHUS Yy4eOHOTO 000pYHOBaHMA
Cremnaxu, ceddbl st XpaHeHUs ydeOHOro obOopynoBaHus. MHCTpyMEHTBI s pEMOHTa
71a00paTOPHOTO 000PYIOBAHUS.


https://host.megaprolib.net/MP0109/Download/MObject/2153
https://host.megaprolib.net/MP0109/Download/MObject/3573
http://link.springer.com/
http://window.edu.ru/
http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

IIpunoxenne 1
YuyeOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOATEILHOM padoThl 00yYaroIMXCSI.

OcHOBHBIE BONPOCHI AJIs1 CAMOCTOSITENIbHOM MOJATOTOBKH.

1. YUto mpeacTaBisieT co00i TEITOTEXHOJIOTHYECKOE 000pyI0BaHUE ?

2. Kakoe onpezeneHue 1aeTcsi TEPMUHY «II€Yb) ?

3. Yro BKIIIOYAET B ce0s MOHATHUE «TETUIOBAs paboTa rneuu ?

4. Yro siBNsIETCSA NPEAMETOM PAaCCMOTPEHHUs 00IIel Teopuu mneyeit ?

5. B ueM cocTouT npakTrueckoe 3Ha4CHHE OOIIeH TeOprH neden ?

6. Uto Takoe 30Ha reHepaluy TEIUIOTHl U 30Ha TEXHOJIOIMUECKOI 0 IIPOLECCa U KaKOBA CBA3b
MEX]ly HUMH ?

7. YUTo Takoe TeMIepaTypHbI U TEIIOBOU PEKUMBI paOOTHI Iedn ?

8. UTo Takoe mpsIMOTOYHBIN, IPOTUBOTOYHBIA U KAMEPHBIN TeMIEPaTypHbIE PEKUMBI 7

9. VI3 kaKkux cTaTei CKJIaAbIBACTCs NIPUXOIHAS YacTh TEIJIOBOro OanaHca ?

10. M3 xakux cTareil CKIaAbIBAeTCsl PacXOHas 4acTh TEIIOBOro OanaHca ?

11. Yro Takoe KO3 HHUIHMEHT IMOJIE3HOTO TEIUIONCIIONb30BAHMS 7

12. Ot kakux mapamMeTpoB 3aBUCUT TeOpETUYECKasi TeMIiepaTypa ropeHus TOIJINBA B TIeUd IpU
[I0JIOTPEBE BO3/1YyXa, UCIOJIB3YEMOTO JUISl CKUTAHUS 7

13. B ueM 3akitouaroTcs 3a/1a4y BHEITHETO M BHYTPEHHETO TEII000MEHa IIPH HarpeBe TBEP/AbIX
MaTepuaios ?

14. Yto Takoe TepMUYECKH TOHKHE U MACCHUBHBIE Tena ?

15. YUto Takoe rpaHUYHBIE YCIOBUS U 3a4€M OHU HYXKHBI 7

16. B ueM 0COOEHHOCTH TEIIO- Y MAacCOIEpPeHoca B )KUJKHUX cpenax ?

17. Yto Takoe paAuallMOHHBIA PEKUM TEIIOBOU pabOThI euei ?

18. Yro Takoe pekuM KOCBEHHOT'O HAIMPaBJICHHOIO TeriooomMeHa ?

19. Yto Takoe pexuM MpsIMOT0 HAIPaBJIEHHOTO TeriooOMeHa ?

20. YTo Takoe pexxruM paBHOMEPHO pacrlpeeIeHHOro TerIoooMena ?

21. [Touemy nprMeHEHHE TUIOCKOTUTAMEHHBIX U PaJHallMOHHBIX TOPEIIOK 00ECIIeUnBaCT
MHTEHCUBHBI KOCBEHHBIN HalpaBJIEHHBIN TEIJI000MeH ?

22. B ueM 0cOOEHHOCTH (UIBTPALMOHHOTO IBU)KEHUS T'a3a B cJI0€e MaTepuaia ( IUIOTHBIN CIIOH,
KUISAIIMNA ¥ B3BEIIEHHBI PEXHUMBI) M KaKie 0COOEHHOCTH KOHBEKTUBHOTO TEIMJIO0OMEHa MpHU
TOM ?

23. Kakue nmpenmyIiecTBa HUKJIOHHOTO PeXUMa B3BEUIEHHOTO o ?

24. Yto Takoe 3JIeKTPUUECKUIN peKUM paObOThHI IEYeH-TEIIOT€HEPATOPOB U KAaKOBHI €T0
ocobeHHocTH ?

25. Kakue (pu3nueckre OCHOBBI 3JIEKTpOHArpeBa u o0actu ero 3p¢GpeKTuBHOTO NPUMEHEHUs ?
26. Kakue ocHOBHBIE (DYHKLIMHU OrpakJeHus neueit ?

27. Yto Takoe XO0J0IHOE OTpakICHHE meuei ?

28. Yto Takoe ropsuee orpaxacHue neyen ?

29. Yrto Takoe rapHucaxkHas pyreponka?

30. Kak 00BsACHUTD SKCTPEMATIbHYIO 3aBUCUMOCTh CYMMapHON CTOMMOCTH CTPOUTEIBCTBA U
AKCIUTyaTali QyTEPOBKH U CTOMMOCTH TE€PSEMON TEIUIOTHI OT TOJIIIUHBI (yTEPOBKHU?

31. Kakue oco6eHHOCTH B IPUMEHEHUH Pa3IMYHbIX BUIOB TOIUIMBA B Ieyax?

32. Kak BIUSIOT pa3Mepbl 30HbI T€HEPALIMK  TEIUIOTHI Ha BIOOP TOIIIMBOCKUTAIOIINX
YCTPOMCTB?

33. Kakue ¢akTopbl BIUSIOT Ha TOTEPH SHEPTUN NIEUYHBIX a30B MPU JABMXKEHUHU UX IO KaHaliaM?
34. Yrto Takoe KO3 PHUIMEHT TEIUIONPOBOJHOCTH CTaNeH U OT KakUX (PaKTOpOB OH 3aBUCHUT?
35. Kak BIMSIIOT yCIIOBHS OXJIAXKICHHS] METAJIJIa MTOCJIE HAarpeBa Ha €ro CBOKCTBA.

36. Kak wucnomns3ytorcs BOP? OcHOBHBIE THIIBI TEINIOOOMEHHUKOB U UX CPaBHUTENbHAs
OIICHKA.

37. Kakue TUIOBBIE PeXKHMBI HarpeBa 3aroTOBOK M OT YEro 3aBUCUT UX BHIOOP?

38. B yeM 0cOOEHHOCTH HarpeBa crajeil OTBETCTBEHHOTO Ha3HAYCHHUSI?



39. Kakue Bubl Opaka Impu HarpeBe MeTajuia 1 OCHOBHBIE TYTH CHU)KEHUS TOTEPh MeTasia?
40. Kakue oCHOBHBIE  TEIJIOTEXHUUYECKHE IMOKa3aTeIN padOThI ITeUei U MyTH
sHeprocoepexeHus ?

Kypcosas padora.

KypcoBast pabota BKiII0UaeT NOTHBINA TEIUIOBOM U a3POAMHAMUYECKUN pacyeThl INTAMEHHOM U
aneKTPrYecKor euu. B 06bemM paboThl BXOIUT MOSICHUTENbHAS 3aIMCKa, BKIIOYAOIIAs pacyeThl
Harpesa (OXJIaXJIeHHs) MeTalljla, BCe TOIUTMBHBIE, TEIJIOBBIE, a’3POJUHAMHYECKHE PacueThl
JBIMOBOT'O M BO3J1YILIHOT'O TPAKTOB, ONPEAEICHUE PAacX0Aa TOIUINBA U TEINIOTEXHUYECKUX
nokasareneil paboThl arperara, pacdeT U BbIOOP TEII000MEHHBIX anmnaparos,
TOIUIMBOCKUTAOLIUX U TATOAYTHEBBIX YCTPOMUCTB.

[TosicHuTeTbHAS 3amMCKa JOJKHA OBITh M3sIokeHa Ha 20-30 c. Oymaru @.A4 Ha ogHOM CTOPOHE
nucta, opopmiieHa B 00JI0KKe, CHAOKEHa OTJIaBICHHEM U CIIMUCKOM HCIOJIb30BAHHOM
nutepatypsl. [losicHuTenbHas 3anMCKa B 1[EJIOM WM OTJEJbHBIE €€ AJIEMEHThI MOTYT OBITh
nPeCTaBIeHbl PacleyaTKON MPOrPaMMbl U €€ PELIEHUs] Ha KOMIIBIOTEpE.

Pabora BeIMOIHSETCS B CAEAYIOUICH IMOCIEI0BATENILHOCTH (IO ATAram):

- XapakTepucTuka MEeTaJlypruueckoro arperara.

- Pacuer ropenus TormBa u onpeeneHue AeMCTBUTEILHON TeMIIEPaTyPbl rOPeHus

- Pacuer Bpemenu Harpesa (oxJax/AeHUs) MeTaJIa.

- OnpezneneHre OCHOBHBIX Pa3MEPOB U NPEBaPUTEIbHOE KOHCTPYHMPOBaHUE TIEUH.

- TermoBoii OanaHc 1 omPeeNeHne TeIUIOTEXHUIECKUX XaPaKTEPUCTHK PabOTHI MEeYH.

- TennoBoii pacuer TerI000MEHHOTO amnmapara.

- Pacuet 1 BbIOOP TOIUIMBOCKUTAIOLIUX YCTPOMCTB.

- A’PoaHAMHYECKUIA PacueT ABIMOBOIO TPAKTa U BHIOOP TATOIYTHEBBIX YCTPOUCTB.

- BeiOop u 060cHOBaHME IMyTEH YHEPTrOCOSPEIKEHUS.

3aaHus 1)1 BBIIOJHEHUS] KypCOBOM pabOThI
Mertoandeckas Medp ¢ MararIiM MoI0M TPOU3BOIUTEIILHOCTRIO P, T/4 i Harpesa ot t0=
1000C 1o tk 3aroTOBOK CPeAHEYTIEPOAMCTON cTanmu pasmepamu S — B — L, MM. Pa3sHOCTB

TeMIIepaTyp B KOHIIE BRIIEPKKH At,

Bap | P t S B L At damunus

1 120 1180 150 | 400 6000 30

140 1140 180 250 4000 40

200 1160 220 | 350 | 5000 50

110 1240 180 | 300 | 5000 30

102 1220 200 | 400 5000 50

160 1260 180 300 6000 30

2
3
4
5 118 1100 160 400 7000 40
6
7
8

106 1200 160 | 300 | 8000 40

9 100 1180 140 250 6000 50

10 122 1160 200 350 8000 30

11 130 1230 140 140 9000 50

12 140 1210 170 350 8500 40

13 150 1200 160 | 500 | 9500 50

14 170 1250 190 400 7500 40

15 180 1240 180 | 450 8000 50

MeTouueckas TOIKaTeIbHAs Medb IPOU3BOIUTEIEHOCTRIO P, T/4 1714 Harpesa ot to= 100°C
no tk  3aroTOBOK CpeIHEYTJIEpPOAUCTON cTaimu pasmepamu S — B — L, MM. Pa3zHocTh

TeMIepaTyp B KOHIIE BhIIepKKH At,

Bap | P [ S B L At Dammus

1 100 1100 150 300 3000 30




74 1240 80 |150 6000 40

68 1120 120 | 250 | 4000 50

96 1220 180 350 7000 30

82 1200 200 200 3000 50

92 1160 140 | 300 7000 30

2
3
4
5 110 1140 100 400 8000 40
6
7
8

116 1240 160 | 400 8000 40

9 72 1180 80 | 250 6000 50

10 86 1120 100 | 350 | 4000 30

11 94 1210 130 600 6500 50

12 114 1230 110 | 450 9000 40

13 98 1180 90 350 7500 50

14 120 1160 130 | 500 9500 40

15 124 1200 140 700 10000 |50

KamepHas neus ¢ BBIKaTHBIM IIOJJOM JUIsl HAarpeBa 3aroToBOK U3 ctayiu 08k nepes KOBKOM OT

200C 10 tk c mepemanoM B KoHIE HarpeBa At. . Pasmeps! 3aroTosok: mmpuHa b, M, BbIcOTa
h,m, mmna |, m.

Bap | b h I t, At. damunug
1 05 |10 1,5 1200 | 30
2 0,6 (09 1,6 1220 |40
3 07 |11 2,0 1170 |50
4 0,8 |06 2,2 1140 |60
5 0,9 (05 1,2 1180 | 30
6 10 |12 2,8 1220 |40
7 09 |07 2,4 1200 | 40
8 0,8 (0,8 1,8 1160 | 60

©

0,7 |07 1,0 1240 | 50

10 06 |11 2,5 1160 | 40

11 055 |05 2,0 1180 |30

12 04 |13 15 1160 |40

13 08 |06 2,5 1250 | 50

14 06 (08 15 1230 | 60

15 05 |12 2,3 1200 | 40

[TpoxomHas meys ¢ paJualMOHHBIME TPYOaMu JUIsl HarpeBa JTUCTOB U3 ctaimu 08K pazmepamu
S-B-L,m or to=1000C po tk. IlpousBoauTenbHOCTh eun P, T/4.

Bap |S B L t P Damust

1 0,010 1,8 4,5 | 900 32

0,020 11 |36 |800 |20

0,012 1,7 {50 | 920 30

0,018 12 |32 | 840 22

0,019 1,3 [ 3,8 | 820 34

0,013 1,8 |34 |900 24

2
3
4
5 0,011 1,6 | 4,2 |880 26
6
7
8

0,018 15 [ 4,8 | 860 28

9 0,015 1,3 14,0 |940 36

10 0,017 16 |3,5 | 920 26

11 0,014 14 |50 |880 26

12 0,012 1,3 [6,5 | 860 34

13 0,017 15 |55 | 950 33




14 0,018 19 [6,5 | 930 35

15 0,015 15 |45 |900 28

TeMbl ceMMHApCKUX 3aHATUN

3anstue: IloBblienne  >(PGEKTUBHOCTH  UCHOJIB30BAaHUS  SHEPreTUYECKOro  TOILIMBA
METaJUTyprHYeCcKOro mporiecca.

Bonpocsr 11t 06cyxnenus:

- Boustnue mojjorpeBa TOIIIMBA U IyThsl HA CKOPOCTh TOPEHUS;

- Biusinue oborarienust 1yThbsi KUCIOPOAOM Ha TEMIIEpaTypy U CKOPOCTb TOPEHUS;

- D EeKTUBHOCTH HCIIOIB30BAHMS CMECH Ta3000pa3HbIX TOILIUB;

- [ToBbilIeHUE cBEeTUMOCTH (hakesa myTeM KapOropai U caMokapOropaliy;

- OGecnieueHune KadecTBa cMeceoOpa3oBaHUs MPY MAIBIX 3HAYEHUSIX Kod((UIIMeHTa pacxoaa
BO3/1yXa;

- [ToBbIlIeHUE POJIH KATATU3aTOPOB CKOPOCTH FOPECHUSI.

3anstue: UHTEHCHUpUKAIUS BHEITHETO TEIIIO0OMEHA B METAILTYPTHUSCKUX arperaTax.

Bompock! mist 00cykaeHus:

- BriusiHe IUpKyIsSIuy ¥ perUpKYISIIAKA ra30B Ha MapaMeTphl TEII0O0OMEHA;

- BaustHue Temrieparyphl POAYKTOB TOPEHUS HA JTYYHCTYIO U KOHBEKTHBHYIO COCTABIISIOLIHC
TeIIoo0MeHa;

- BausiHue cocTosiHUSL BHYTPEHHEH MTOBEPXHOCTH (PYTEPOBKHU (HaHECEHUE TIOKPBITHI, OpeOpeHne
U IIp.) Ha BHELIHUH TEMJI000MEH;

- Biusinue crioco0a BBojia ToIuIMBa  (OTOILICHHE TOPIIEBOE, CBOJOBOE, OOKOBOE) Ha MapaMeTphbl
TEIUI00OMEHa.

3ansrtue: [loBplieHNe kKauecTBa NPOAYKIIMH METATYPrUUe€CKUX arperaros.

Bomnpocs! qis o0cyxkaenus:

- bpak npu Harpese U IIaBICHUU METAJUIA U IIyTH ITOBBINIEHUS BBIX0Ja TOJHOTO;

- YcnoBust obecrieueHusi MaTOOKUCIUTEIbHOIO M 0€30KUCIUTEILHOIO HarpeBa,;

- Peasinzanus panmoHaIBHBIX PEKMMOB HarpeBa, TEMIIEPATYPHOT'O PEKNUMA, YIIPABICHHUE
OKHCIIUTEIbHBIM IOTEHLIUAJIOM IIEYHOU CPEIbL;

- Peanmu3anust MOIOOTXOAHOTO U OE30TXOJHOTO MTPOU3BOJICTBA.

3anstue: Pe3epBbl s3HeprocoepexeHus B METAUNTypru4ecKiX arperarax.

Bomnpocs! 11 o0cyxkaeHus:

- AHaIM3 TEIIOBBIX 0AJaHCOB C IIEJIbIO BBISABIICHUS PE3EPBOB AHEProCcOEPEKEHUS;

- Ponb ¢yTepoBKU B 3KOHOMUU TOIUINBA,;

- Ponb TpaH3UTHBIX MOTOKOB METalsla B KOHEUHBIX Y/I€IbHBIX SHEPro3arparax;

- 3HaueHUE CHIKEHUS TEMIIEPATYphl YXOASIINX Ta30B HA PacXo/ SJHEPrOHOCUTENIEH;

- CoBpeMeHHbIE€ KOHCTPYKIIUHU TEMIO0OMEHHUKOB U 3()(PeKTUBHBIE 007aCTU UX IPUMEHEHHUSL.




[Tpunoxxenue 2

DoH/1 OLIEHOYHBIX CPEACTB ISl MPOBeAeHHs POMEKYTOUYHON aTTecTalun

a) [lnanupyembie pe3y/ibTaThbl 00yUeHHUS U OLlEHOYHbIE CPeICTBA ISl IPOBEAEeHUs IPOMEKYTOYHON aTTeCTAlNM.
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Oyenounvie cpedcmaa

IT1K-4: Cniocoben MMPOBOAUTDL ANMATHOCTUKY COCTOSAHUA 0C000 CI0KHBIX TEXHOJIOTHUECKHX KOMILICKCOB TEPMHUYCCKOT'O ITPOMU3BOJACTBA

I1K-4.1

AHaM3UpyeT TEXHUYECKYIO 1 HOPMATHBHYIO
JTOKYMEHTAIHIO 110 KOHCTPYKIIUU
TEPMUYECKOTO 000PYAOBaHUS H
pa3pabaTbIBaeT IUIaH TUArHOCTUKU 0c000
CIIOKHOTO TE€XHOJIOTMYECKOT0 KOMILIEKCa
TEPMUYECKOTO TIPOU3BO/ICTBA.

[IpumepHoe 3a1anue:
3amaua 1.

PaccuuTarh METOAMYECKYIO NIEUb JJIsl HarpeBa 3arOTOBOK MPH CIEIYIOIUX YCIOBUAX:
KOJMYECTBO OTaIIuBaeMbIX 30H 3, mapka ctanu 3CII, ceuenue 3aroroBku 300200, miuHa
3aroToBkH 4,5 M, Temneparypa nocazna 0 oC, remneparypa Beinaun 1245 oC,
MPOU3BOAUTENBHOCTD Teuu 160 1/4, TemmiepaTypa Harpesa raza 0 oC, Temneparypa HarpeBa
Bo3ayxa 350 oC, TOMIMBO: CMECh KOKCOBOTO M JJOMEHHOT'O Ta30B, TEIUIOTAa CrOPAaHUs TOILIMBA
8,793 M]Ix/mM3, BIaXKHOCTh KOKCOBOTO Ta3a 21 r./M3, BIaXXKHOCTh TOMEHHOTO raza 27 1./m3,
koa¢¢uimeHT pacxoaa Bozayxa 1,1. Tomuso Ha 95% cocTouT U3 MeTaHa, a3oT 5%.

3amaua 2.

[IpoBecTu pacuer pekymnepaTopa Juisl ojorpeBa Bo3ayxa. Mcxoansle anHble 1715 pacuera: Ha
Bxojie B pekynepaTop =00C, Ha Bbixoqe =3000C. TemnepaTypa AbIMa Ha BXOJIE B pEKYyIEepaTop
=11000C. Pacxon ra3a Ha otorienue ey =1,17 m3/c. Pacxon Bo3ayxa Ha TOpeHHE TOITNBA
M3/c. KonraecTBo TBIMOBBIX Ta30B Ha BX0/€ B pekynepaTop M3/c. CocTaB IBIMOBBIX Ta30B
8,94% CO2; 17,1% H20; 1,72% O2 u 71,9% N2.
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KoHTpoJIbHBIE TECTHI.

1. TeruioTa cropanus yCJI0BHOIO TOILIUBA!
1. 7000 xJ[x/kr
2.29,3 MJIx/kr

2. laTepBan 3Ha4eHU «ITHPOMETPUYECKOro Kod(hdULIMeHTa AJii OpPUEHTUPOBOYHOTO
ompezeNneHus AeMCTBUTEIbHON TEMIIEpaTyphl B Meyax U TOIKax ?

1.05-0,6
2.0,7-0,8
3.09-1,0

3. HauGounbIiee KOIU4eCTBO TCIJIOTHI, KOTOPOC II€Yb MOXKET HOPMAJIbHO (663 HCO0XO0ra
TOIIJINBA B pa6oqu HpOCTpaHCTBe) YCBOUTD, HA3bIBACTCA:

1. TeroBoOi Harpy3Kon
2. TEIJIOBOI MOIIIHOCTBIO
3. k03 (pPUIMEHTOM MOJIE3HOTO EHCTBHS

4. TeI0BEIM PEXKUMOM €YU

4. B KakuxX €AMHULIAX U3MEPSAETCS KOJTUYECTBO TETIOTHI?

1. °C;
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2. Kr/Mm;
3. Ix;
4. H/m

5. TeHJ’IOHpOBOI[HOCTL KaKHNX MaTCpuaioB HauOoJIbIIAg?

1. Meranios;
2. Ta3oB;
3. TBepabIX TeM - AUAIEKTPUKOB;
4. Xunkocreii.
6. OT KaKuX apaMeTpoB 3aBUCUT KOA(DOUIIMECHT TETIIOTIPOBOIHOCTH?

1. Ot BuAa OABMKEHUS KUIKOCTH;

2. Ot temnepaTypsl 1 (pU3MYECKHX CBOUCTB BEILECTB;

3. OT Macchl ¥ IUIOMIAI TIOBEPXHOCTH TEJa;

4. OT KOJIMYEeCTBa M0/IBEICHHOHN TEIUIOTHI.
7. Kakoe u3 ypaBHEHUH IUIOTHOCTH TEIUIOBOIO ITOTOKA COOTBETCTBYET IIEPEHOCY TEIIOTHI
TEIIONPOBOAHOCTHIO YepPE3 OJHOCIONHYIO MJIOCKYIO CTEHKY:

o) -
1. g=—=¢ -t, ;
q ZTh
2. g=-Agradt;
3. q=a(, -t ;
A -
4, == -t
q 5 Tl
8. Ilo kakoMy W3 ypaBHEHUH pacCUUTHIBACTCS TEIUIONepeiada yepes3 CTeHKY?
1. q — ;i“(tcl - th )

o
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tcl ZLc(rz—!—l)
2. =
RSE

i=1 li

A — 17
3. _ orcl orc2
T s, 1

<, <,

9. Vkasarb, KaKOMy HHTEpBaITy 3HaUCHUH K03 PUIHEHTa A COOTBETCTBYET TEILIOMPOBOIHOCTD
crajiei.

1. 20 — 50 Bt/(Mm p)
2.0,07 — 4 Br/(M p)
3. 0,007 - 0,07 Bt/(m rp)
10. B xakux eauHumax usmepsercs KodpGUIUeHT TerI0NPOBOTHOCTH?

Bm
1. —
B
2. z—m;
M epaod
M-2paod
4. Bm.

11. KoadduruenT Teruionepeaaun XxapakTepu3yeT HHTEHCUBHOCTh TIEPEIaun TETIOTHI:

1. Ot onHOIl cpeabl K APYroif;

BHyTpH TBEpABIX CTEHOK;

OT 0HOM cpefbl K APYroi Yepe3 pa3aeIuTeNIbHYIO CTEHKY;
. OT xuAKocTel K TBEPAbIM CTEHKAM.

12. Yucno ®ypwe onpenenser:

~own
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1. Pexxum ABMKEHUS KHUIKOCTH;
2. TepMUYeCKyr0 MacCUBHOCTH TEI;
3. bespa3zmepHoe Bpems HarpeBa,
4. dusnueckue napamMeTpsl BEUIECTBA.
10. Ilpu kakux 3HaYEHUX YKcia buo Teno ABIAETCS TEPMUUECKH TOHKUM:

1. Bi—>0;
2. Bi—>w;
3. Bi<O0;
4. Bi=25.

13. Kakoe uncio noodus sBIseTcs ONpeaesieMbIM IIPU pacueTax KOHBEKTUBHOTO
Teriooomena?

1. Pr;
2. Nu;
3. Re:
4. Gr.
14. KakuM ypaBHEHUEM 101001 XapaKTepU3yeTCs BbIHYXKACHHAsI KOHBEKIIHS?
1. Nu=f@Gr,Pr;
2. Nu="f@ePr;
3. Nu=f€o,Pr;
4. Nu=f@iPr

15. Kakue 3HaueHus: R€ COOTBETCTBYIOT TYpOYJIECHTHOMY PEXHUMY JIBUKECHUS )KUJKOCTU B
TpyOax (kKaHayax)

Re >1300 ;
Re <9300 ;
Re >10300 ;
Re > 2300 .

Mo
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16. Yucino PeitHonbaca onpenensercs mo Gopmyse

17. Kakoe 3HaueHuE HOFHOH.IB.T@JIBHOIZ CIIOCOOHOCTH MMeEET a0COIIOTHO YCPHOC TCJIO:

1. A<1;
2. A=0;
3. A=1;
4. A>1
18. Kakoii u3 IpyBe/IeHHBIX 3aKOHOB TIPHMEHSETCS [T PacyeToB TEMI00OMEHa H3TydeHHeM?
ot
1l g A B

3 g=ec, ()
19. Kakue ra3sl 00;1a1a10T H3Ty4aTEIbHOM M MOTJIONIATEIBHONW CIIOCOOHOCTHIO?
1. He, Ar, Ne
2. N2, Oy, H;
3. H,0, CO,, SO,

20. Baxkneiimme XUMHYECKHE 3JIEMEHTHI TOILIINBA OpPTaHHUYCCKOI0 MPOUCXOKIACHUSA:

1. Kkucmopoa u yriiepos
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2. KHCJIOPOJI U BOJOPOT

3. yraepoJ u BOAOpo.
21. Kakast Teriora cropaHusi TOIUTMBAa COOTBETCTBYET JEHCTBUTEIILHOMY KOJIMUECTBY TEIUIOTHI,
BBIJICJIIEMO TIPU CTOPAHUH B TIeYax U TOMKaX ?

1. BbICIIAs TEIUIOTA CrOpaHUs

2. HU31Ias TEeIJIOTa CTOPaHUs
22. KakoMy Ta3000pa3HOMY TOILTHBY C TEIUIOTOH cropanus 3,5-4,0 MJIx/M° coOTBETCTBYeT
npuMepHblii coctas: 9-14% CO, ; 25-30% CO; 57-58% N , ; ocraibHOE- METaH U BOAOPOJ .

1. KOKCOBBIi1 ra3

2. IOMEHHBIH Ta3

3. IpUpOIHBIii ra3

4. KOKCOJIOMEHHAs CMECh
23. K orHeynopHbIM OTHOCSIT MaTe€pHaibl, OTHEYIIOPHOCTh KOTOPBIX HE HUXKE (110 CTaHAapTam
u TepMuHosioruu Poccun):

1. 1580 C;

2. 1680 C;

3. 1780 C;
24. YkaxuTe NpaBUiIbHYIO MIOCJIEA0BATEILHOCTh YOBIBAaHHS KOHIICHTPAIIUU KOMIIOHEHTOB
IIPOYKTOB F'OPEHUs TOIUIMBA B Ile4aX U TOIKAX IIPU CKUTAHUU B BO3AYyXE

1.CO, , H,0, N,

2. N, ,H,0, CO,
3. N,, CO,, H,O

0) Ilopsinok nmpoBeaeHNst MPOMEKYTOYHOM ATTECTALMH, NOKA3aTeJIH M KPUTEPUHN OLICHUBAHMSA.




Kputepuu ouieHkH (B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIETCHIIUSIMHU U TUIAHUPYEMBIMH PE3yJIbTaTaMu 00y4YeHus):

— Ha OIEHKY «OTIUYHO» — CTYACHT JOJDKCH MOKa3aTh 0a30BbIC 3HAHMS [0 M3y4aeMOW JUCIHUIUIMHE Ha YPOBHE BOCIPOUM3BEIACHUS U OOBSICHEHUS
uH(popMalny, MOKa3aTh HHTEUIEKTyallbHble HaBBIKM pELIECHUS MPOCTHIX 3a/ady, CBOOOJHOE BJaJieHWE W IOHUMaHHE MaTepuana B Ipelenax
9K3aMEHALMOHHOTO OMJIETa, a TaK)Ke YriayOJeHHbIC 3HAHUS 110 U3Y4aeMOU TUCIUIUIUHE, B X0/I€ OTBETOB Ha JIOMOJHUTEIIbHBIE BOIIPOCHI;

Ha OLEHKY «XOpPOIIO» — CTYJEHT JIOJDKEH IMOKa3aTh 0a30BbIe 3HAHUS 0 M3y4aeMOW JHUCUUIUIMHE HA YPOBHE BOCIPOU3BEACHUS U OOBSICHEHUS
nH(OpMAaNMY, TOKa3aTh HMHTEUICKTYaJIbHBIC HABBIKM PEIICHUS MPOCTHIX 3a1ad, CBOOOJHOE BIIAJICHHWE W TOHHMMAaHWE Marepualia B Ipejeiiax
HK3aMEHAIMOHHOTO OMIIeTa;

— Ha OLIEHKY «YJOBJICTBOPUTEIHHO» — CTYJEHT JIOJDKEH MOoKa3aTh 0a30BbIe 3HAHUS MO M3y4aeMOW JUCIMIUIMHE Ha YPOBHE BOCIIPOU3BEACHHS U
00BsicHEeHUSI UHPOPMAIIMH, TOKA3aTh UHTEIUIEKTYyalbHble HABBIKU PELICHH MPOCTHIX 3a/1aY;

— Ha OIEHKY «HEYIOBJICTBOPUTEIHLHO» — CTYICHT HE MOXET IM0Ka3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEACHUS U 00BICHEHUST MHPOPMAITUHU, HE MOKET
MOKAa3aTh UHTEIICKTya bHbIe HABBIKU PEIICHHSI IPOCTHIX 33/1a4.



