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1. IVTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUS 1O JTUCHUIIJIMHE

Kareropus Ko u HaumeHoBanue HaumeHnoBanue nokaszarens
(rpymima) Kon n HanmeroBaxue WHINKATOpa AOCTIKCHUSI | OLICHUBAHHA Pe3yibTaTa 00ydeHHUs
KOMIIETCHIUH KoMHeTeHIHI KOMIIETCHIIUU 0 JTUCITUILINHE
Ipodec- ITK-1 Criocob6eH ITK-1.1. [IpousBoauT B pesynbrare ocBoeHust
CHOHAJIbHBIC Y4acTHIO B pacdeTsl JUCIIUILINHBI 06yan0Hm1?Ic;1
MMOArOTOBKE TEIIOMEXaHUYECKOTO JIOJDKEH
MPOEKTHOMU 000pyI0BaHUs, €TO0 3HaTh: OCHOBBI TEILJIOBOTO,
JIOKYMEHTALUU 110 Y3J10B U DJIEMEHTOB B adpOAMHAMUYECKOTO,

OT/CJIbHBIM y3J1aM U
DJIEMEHTaM
TEIUIOMEXaHNYSCKOM
JacTH

COOTBETCTBHH CO
CTaHJapTHBIMHU
METOJIMKAMH U
TpeOOBaHUAMU
PYKOBOISITITHX
JIOKYMEHTOB

TMJIPABIMYECKOrO PAacueTa KOTIOB
YMeTb: COCTaBIIATh
MaTEpUaIbHBIN U TEIIOBOM
OaaHChl, TEIUIOBYIO CXEMY
KOTEJIbHOM YCTaHOBKY;
OIIPENEIIATh TEXHUKO-
SKOHOMUYECKHE ITOKA3ATENIN U
IIPOU3BOUTH TEILJIOBOM pacyeT
KOTJIa

Buiagers: HaBbIKAMU ONIPENETICHUS
TEXHUKO-3KOHOMUYECKUX
IIOKa3aTelIel ¥ TEIIOBOTO pacyera
KOTEJIBHBIX YCTaHOBOK

I1K-4 CiocobeHn
pa3pabaThiBaTh CXEMBI
pa3MeIiCHus
00BEKTOB
npodeccrnoHaIbHOM
JIEATEILHOCTH B
COOTBETCTBHHU C
TEXHOJIOTHEH
MIPOU3BOJICTBA

[1IK-4.1. AHanm3upyer
(dhyHKITHH, a TaKKe
IapaMeTpsl U
XapaKTepUCTUKH pabodnx
MIPOIIECCOB OOBEKTOB
npodeccuoHaIbHON
JACATCIIBHOCTU U
OIIpeeNIsIeT X MECTO U
Ha3HAYEHHE B
TEXHOJIOTHUECKON CXEME
MIPOM3BOJICTBA
POYKIUH

B pesynbrare ocBoeHus
JMCLUITIAHBI 00yYaroics
JOJKEH

3HaTb: MECTO B TEXHOJIOTMUECKOM
cxeme 00beKTa PO eCcCHOHATLHOM
NeATENbHOCTH, Ha3HAUYEHHE,
YCTPOWCTBO, BUJIBI,
KOHCTPYKTHBHBIE OCOOEHHOCTH,
MIPUHLIUI pabOTHI TAPOBBIX
BOJOTPENHBIX KOTJIOB, UX
OCHOBHBIX JIEMEHTOB, a TAKKe
BCIIOMOTaTeIbHOI0 000pYy10BaHHUS
KOTETbHBIX YCTAaHOBOK; MTPOIIECCHI,
IIPOTEKAIOIINE B KOTEIbHBIX
yCTaHOBKax; TpeOOBaHUS
HOPMATHUBHBIX IOKYMEHTOB I10
0e30macHOi IKCILTyaTaluu
KOTEJIbHBIX YCTaHOBOK;
KOHCTPYKTHUBHBIE OCOOCHHOCTH,
TEXHOJIOTUYECKUE U
AKCILTyaTaIllHOHHBIE MEPOIPUSITHS,
HarpaBJIEHHbIC Ha 00ECTICYCHHE
0€301acHOCTH ITPOIIECCOB,
MPOTEKAIOIIUX B KOTEJILHON
YCTaHOBKeE, U €€ pabOoThI

YMeTb: 00BSICHUTH CYTh
IIPOLIECCOB, MPOTEKAIOLINX B
KOTEJIbHOM YCTAaHOBKE U €€
AIIEMEHTaX; OPraHN30BaTh
Oe3omacHyto U 6e3aBapUiiHyIO
paboTy KOTENbHON YCTaHOBKU




Buaanerb: HaBLIKAMU
obOecrieyeHns 0E30IaCHOM,
HaJIC)KHOM ¥ DKOHOMUYHOM
AKCIUTyaTalliy KOTEJIbHBIX
YCTAaHOBOK U MApOre€HEepPaTopoB

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenuusi [IK-1 CnocobGeH k yd4acTHO B TIOATOTOBKE ITPOCKTHOM
JIOKYMEHTAITUH 110 OTJICJIbHBIM y3JIaM U 3JIEMEHTaM TeIlJIOMEXaHUYECKOM YacTH

I[aHHaH KOMIICTCHIIMA @opMpreTca CICAYIOIMMUA JUCHUITIIMHAMM.

Cragus HanmeHoBaHMsI TUCITUTUIMHBI
1 OcHOBBI KOHCTPYHPOBAHUS TEINIOTEXHUYECKOr0 000pyA0BaHUs
2 CuHcTeMbl aBTOMATH3UPOBAHHOTO IMPOCKTHPOBAHUS TEILIOIHEPTETUICCKOTO
000pyTIOBaHUS
3 [TapoTerioreHepupyIHe YCTAaHOBKH MPOMBIIUICHHBIX MTPEIIPUSTHIA
4 [TpoekTHpoOBaHKE U YKCIUTYaTAIHs BBICOKOTEMITEPATYPHBIX YCTAHOBOK
5 [Tpou3BoicTBEHHAS IPEJIMTUIOMHAS TPAKTHUKA
6 [ToxroroBka K TpOIEAype 3alUTHl M 3allUTa BBITYCKHOW KBaIU()HUKAIIMOHHOM

paboThI

2. Komnerenumss IIK-4 CnocoOen pa3pabaThiBaThb CXEMbl pa3MEICHUS
00BEKTOB MPOPECCUOHATIBHONW JEATEIbBHOCTH B COOTBETCTBUM C TEXHOJIOTHUEH
MIPOU3BOJICTBA

I[aHHaH KOMIICTCHIIMA (bopMpreTcyl CICAYHOIMMU JUCHUITTIMHAMMU.

Cragus HanmMeHoBaHMS TUCIIUTUIMHBI

1 Hcropus pa3BUTHS SHEPTETUKHU

2 Termopusnyeckue OCHOBBI M OPraHU3AIMs] TEXHOJOTHYECKUX MTPOLIECCOB

3 OcHoBbI TpaHc(hOpMaIIMHU TEIJIA U MPOIECCOB OXJIKICHHS

4 TenyioHacOCHbIE YCTAHOBKH B SHEPIreTHKE

5 BricokoTeMIiepaTypHbl€ TEIIIOTEXHOJOTHYECKUE NMPOLIECCHl U YCTAHOBKH

6 [TapoTemioreHepupyoume yCTAHOBKU TPOMBILIUICHHBIX IPEANPUATUN

7 Harserarenu u TemioBble JBUTaTEIN

8 [Ipon3BOACTBEHHAsI TEXHOJIOTMYECKAsl TPaKTUKa

9 Opranmsanus 0e30MacHOM JKCIUTyaTallud TEMJIOMEXaHUYECKOro 000pyA0BaHHS
00BEKTOB PHEPTEeTHKHI

10 TepMoOBIa)XHOCTHBIE M HU3KOTEMIEPATYpPHbIE TEIJIOTEXHOJOTUYECKHE MPOIECCHl U
YCTaHOBKHU

11 [IpoekTupoBaHue U HKCIUTyaTalHsl BBICOKOTEMIIEPATYPHBIX YCTAHOBOK

12 OHepreTH4ecKuii KOMILIEKC MPOMBIIIIIEHHBIX TPEATPUIITHI

13 [Ipon3BoACTBEHHAS MPEIAUIIIOMHAS PAKTUKA

14 [ToaroroBka k mporeaype 3amuThl W 3alluTa BBIMTYCKHOW KBadU(UKAITMOHHON

paboThI




3. OFbEM JUCHHAITL/IMHBI
OO611ast TPyI0eMKOCTh AUCIMIUIMHBI COCTaBisieT 9 3ad. enunul, 324  yaca.
JlucruiuinHa peajau3yeTcs B paMKax IPaKTHICCKON TOATOTOBKH: 9 3a4. e uHMII

dopma MPOMEKYTOYHOMN ATTECTALIUN 3a4eT, IK3aMeH
(9K3ameH, T hepeHIMPOBAHHBIN 3a4ET, 3a4CT)
Bun yuebHol paboTh Bcero | Cemectp | Cemectp
9acoB Ne'5 Ne 6
OO0mas TpyA0€MKOCTh JTUCIMILUIMHBI, Yac 324 12 252
KonTakTHas pa6oTa (ayiMTOpHBIE 3aHATHS), B T.4.: 126 36 90
JIEKITUHA 51 17 34
J1a00paTOPHBIC 17 0 17
IIPaKTHYECKHE 51 17 34
IPYNIOBbIE KOHCYIbTALUU B IEPUO TEOPETUUECKOTO 7 2 5
00y4YeHUs U IPOMEKYTOUYHOU aTTECTAIIMH
CamocrosiTesibHasi padoTa CTY/IeHTOB, BKJIIOYAs 198 36 162
HHIMBUAYAJbHbIE U TPYNNOBbIE KOHCYJIHTAIIUH, B TOM
yucie:
KypcoBoii mpoekt o4 — 54
Kypcoas pabora — — —
PacuetHo-rpaduueckoe 3aanue — — —
WNHuBuayanpHOE TOMAIIHEE 3aJaHue - - —
CamocrosiTenbHast paboTa Ha MOATOTOBKY K 108 36 12
ayJTMTOPHBIM 3aHITHIM (JICKIIUH, TPAKTUICCKHC
3aHATHs, 1TaDOPATOPHBIC 3aHATHS)
DK3amMeH 36 — 36

4. COAEP/ KAHUE JUCIUIIVIMHBI

4.1 HaumeHoBaHNe TeM, HX CO/IEP:KaHUE U 00beM
Kypc_3 Cemectp _5

O0BeM HA TEMATHYECKUHA
paszien mo BujaaM yueOHon
Harpy3KH, 9ac
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1. TloHsTHE O KOTEJIBHOW YCTAaHOBKE
TexHOJIOTHYECKast CXeMa KOTEIbHON YCTaHOBKH; TPAKTHI 5 0 0 2
KOTEJIbHOHN YCTaHOBKHU
2. Kiaccupukanus KOTEIBHBIX YCTAHOBOK
[Tpu3Haky KITacCU(PUKAIIN KOTEIBHBIX YCTAaHOBOK, 4 0 0 4
pacrmpesieieHrue BUAOB KOTEIbHBIX YCTAHOBOK B
3aBHCHMOCTH OT IPU3HAKA KJIACCH(DUKAIIMH
3.  OCHOBHBIE MOJIOKEHHSI TEIUIOBOTO pacyeTa MapoTerIoreHePUPYIONUX YCTAHOBOK
Oco0EeHHOCTH TOBEPOYHOTO TEIIJIOBOTO pacyeTa ) 7 0 10
MapOTEIIOTeHEPUPYIOIINX YCTAHOBOK; 0COOCHHOCTH




KOHCTPYKTHUBHOI'O TEIJIOBOTO pacyuera
MapOTEIUION€HEPUPYIOLINX YCTAHOBOK, COCTaBICHHE
MaTepHaIbHOTO M TEIUIOBOTO OAJAHCOB KOTJA,
orpezieNieHue TEXHUKO-PKOHOMUYECKHX TToKa3aTeen
MapOTEIIOTCHEPUPYIOLIEH YCTAaHOBKHU

4. TonouHble yCTpOHWCTBA MAPOTEINIOT€HEPUPYIOLIUX YCTAHOBOK
Knaccugukaius 1 OCHOBHbIE XapaKTEPUCTUKU paOOThI 6 6 0 11
TOIOK; TOIIKU JJIsl CJIOEBOT0 CKUTaHUS TBEPJOTO TOIUINBA;
TOIIKM BUXPEBBIEC U C KUIILIMM CJIOE€M; TOIIKU U T'OPENIKU
JUIsL KAMEPHOT'O C)KUTaHMsI pa3JMYHbIX BUJIOB TOIUIMBA
5. MHcnapurenbHble HOBEpXHOCTH HAarpeBa MaporeHepaTopoB
Hasnadyenue u BUIbI HCIIAPUTEIBHBIX TIOBEPXHOCTEN 3 4 0 9
Harpesa [aporeHepaTopoB, CXEMbI pa3MEIECHUS
MCIIApPUTEIbHBIX IOBEPXHOCTEN HAarpeBa B TONKAaX U
ra3oxo/ax KOTJIOB, TUIIbI SKPaHUPOBAHHUS TOIIKH, TEIIJIOBON
pacueTr ucHapuTeNIbHbIX IOBEPXHOCTEN HarpeBa
BCEI'O 17 17 0 36
Kype_3  Cemectp _6
OO0beM Ha TeMaTUYECKUI
paszen 1o BujaaM y4eOHoH
HarpysKu, 4ac
?
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6. Ileperpes nmapa B maporeHepaTropax
Hasnadenue u BuabI aporneperpeBaresen 4 6 0 9
aporeHepUPYIOIIUX YCTAHOBOK, 0COOEHHOCTH MX
PAacIoJIOKEHUs B Ta30X0/1aX KOTJa, KOHCTPYKTUBHbIE
0COOEHHOCTH paInallMOHHBIX, OTYpaJIuallMOHHBIX U
KOHBEKTHUBHBIX Iaporieperpenaresneii, criocoosl
pEryJIMpOBaHMsl TEMIIEPATypbl IEPErpeBa napa, BUJbI U
KOHCTPYKTHBHBIE OCOOEHHOCTH MapOOXJIaIuTeNeH,
TEIUIOBOM pacyeT nmaporeperpeBareis
7. BojsiHbIe 95KOHOMaM3ephI TAPOreHEPATOPOB
HazHnaueHue 1 BUIbI BOASHBIX DKOHOMA3€pOB 4 6 0 9
MapOreHepUPYIOLINX YCTAHOBOK, OCOOEHHOCTH UX
pacrosIokeHUs B ra30X0ax KOTJIa, KOHCTPYKTUBHBIE
O0COOEHHOCTH UyTYHHBIX U CTAIbHBIX BOJSHBIX
HKOHOMa3€pOB, TEIJIOBOM pacyeT BOASIHOIO
SKOHOMamM3epa
8. BozayxomnojorpeBaTeiy MaporeHepaTopoB

Hasnadenne u BUIBI BO3TyXOIMOAOTpPEeBATEICH
MapOTETUIOTeHEPUPYIOIINX YCTAHOBOK, OCOOEHHOCTH UX
PacCroJIOKECHHA B ra30Xo0Jax KOTJia, KOHCTPYKTUBHBIC
O0COOCHHOCTH pEreHepaTHUBHBIX U TPYOUaThIX
BO3AYyXOIOJOTpeBaTeNei, TEMIOBON pacyeT
BO3/1yXOIOAOTpEeBATENS




9. PaszgeneHue napoBOJSHON CMECH B MIAPOTCHEPHUPYIONICH YCTAaHOBKE C MHOTOKPATHOM

MUPKYJISIMEH, BHYTPUKOTIIOBast 00pabOTKa BOJIBI

Hasnadyenue cemapanmoHHbIX OapabaHOB
aporeHePUPYIOMIUX YCTAHOBOK, BUIBI M CYTh IIPOIIECCOB
cerapariy Kamejb BJark U3 IapoBOJISHON cMecH, BIHSHUE
JIABJICHUS Mapa Ha KOHCTPYKIUIO K 0COOEHHOCTH
yCTpOHCTBa cenapallMOHHBIX OapadaHOB; peaan3anus
IPOLIECCOB CENapanuy BiIard U3 NapoBOISHON CMECH;
BHYTPHKOTIIOBasi 00pabOTKa BOJbI, HEIIPEPBIBHAS U
HeprHoANYEcKas MPOAYBKa KOTJIOB, CTyIIEHYaTOe
UCIIapeHHE BOJIBI B TAPOTeHEepaTOPax, UCIOIb30BAHNE
BBIHOCHBIX ITUKJIOHOB JUISl CENIapalyy BIIard U3
IIaPOBOJIITHON CMECH

6

0

0

10.

Kapkac 1 00MypoBKa NapoTEIUIOTeHEPUPYIOIINX YCTAHOBOK

Haznauenue kapkaca u 0OMypOBKHU, BUIbI OOMYpPOBKH,
0COOEHHOCTH pa3JIMYHbIX BUJIOB OOMYpPOBKH KOTJIOB

11.

Br160op 000py10BaHMs ra30BO3AYIIHOTO TPAKTa

OcHOBBI pacueTa a3poJUHAMUYECKOIO CONPOTUBIICHUS
ra3oBO3AYIIHOTO TPAKTA; BHIOOP ABIMOCOCA U BEHTUJISITOpA

12.

['maponnHamMuKa naporeHeparopa

VYcnoBust HaaeKHOM pabOTHI; 0COOEHHOCTH
TUAPOJUHAMUKH IMAPOTeHEPATOPa C €CTECTBEHHOU
MUPKYJIAIUEH; HaJIeXKHOCTh €CTECTBEHHOMN [IUPKYIISIINH;
0COOEHHOCTH THAPOJAMHAMHKHU [TapoTreHepaTopa ¢
MIPUHYIUTEIBHBIM JBHKEHUEM CPEJIbl

13.

TpeOoBaHus K TUTATEIHHOM BOJIE TAPOTEHEPATOPOB

[Toxazarenu kauecTBa BOJIbI, UCIIOJIb3YEMOI B 00BbEKTaX
reHepalnu TeMJI0BOH U 3IIEKTPUYECKON S3HEPTUH; OCHOBBI
IIOoArOTOBKH MATAaTETLHON 1 HO}IHHTO‘IHOﬁ BO/JBI,
TEpMHUUECKasl Jiea’palus BOJbl, TEPMUUECKHE
JI€adpaTOPHBIE YCTAHOBKH

14.

9KCHJ’IyaTaI_II/I$I MNapOTCINIOTCHEPUPYIOMIUX YCTAHOBOK

HopmartuBHble MaTtepuanbl; TpeOOBaHUS K IEPCOHALY
KOTEJIbHOM U €ro MOATr0TOBKAa; OCOOEHHOCTH IKCILTyaTallui
MapoOBLIX U BO)IOFpeI\/JIHBIX KOTJIOB U OCHOBHBIX 3JIEMCHTOB
NapOTEILIOT€HEPUPYIOIIUX YCTAHOBOK: CUCTEM
TOIINBOCHA0KEHUS, TONOYHBIX YCTPOMCTB,
naporeperpeBareiei, BOAIHBIX DdKOHOMaN3€epoB,
BO3/yXOIIOJOTPEBATENCH; KOHCEPBALUsA KOTJIOB,
OCYILECTBIICHUE IIPOYBKH KOTJIOB, OUUCTKH
ITOBEPXHOCTEN HarpeBa OT 30JIbl

17

26

BCEI'O

34

34

17

72

4.2. Coneprxanue NpPaAKTHYECKUX (CEMUHAPCKUX) 3aHATHH

/o

JUCHUITIINHBI 3aHATUA

HaumenoBanue pazaena | Tema mpakTHYECKOTo (CEMUHAPCKOTO)

K-Bo
JacoB

CamocrosiTepHast
pabora Ha
MOJITOTOBKY K
ayIUTOPHBIM
3aHATUAM

cemectp Ne 5

TEIUIOBOTO pacyera IPOYKTOB ropernus 1 m*
apOTEIUIOreHEPUPYIOLIHX | Ta3000pa3HOT0 TOIIMBA

OCHOBHBIC TTOJI0KEHHS OnpeneHeHI/Ie 00BEMOB BO3yXa U




YCTaHOBOK

VYuer npucocoB Bo3ayxa 1o
ra3oxojiaM KoTJia IIpU ONpeAeIeHUN
00BEMOB Y KOMIIOHEHTHOI'O COCTaBa
IPOAYKTOB CTOPAHUs, a TAKXKE UX
OHTAJIbIIMU

Onpenenenne termoBoro KI1J{
KOTEIILHOT'O arperara u pacxoja
TOILJIMBA Ha KOTEJ

TonouHsle ycTpoiicTBa
MapOoTEILIOTeHEPUPYIOLITUX
YCTaHOBOK

Omnpenenenre KOHCTPYKTUBHBIX
XapaKTEPUCTUK TOTIOYHOTO
YCTpOICTBa KOTJIa MPU OBEPOYHOM
pacuere

OnpeneneHue TEIIOBOCIPUATHS
TOIIOYHOM KaMepbl U TEMIIEPATYPBI
IIPOJYKTOB CrOPaHUs Ha BBIXOJE U3
Hee

Onpenenenue TEIOBOCIPUATHS
TOIIOYHOM KaMepbl U IOBEPXHOCTH
CTEH TOIIOYHOMN KaMephl

HcnapurensHble
IIOBEPXHOCTHU Harpesa
[IapOreHEPaTOPOB

Omnpenenenne KOHCTPYKTUBHBIX
XapaKTePUCTUK UCHAPUTEIbHBIX
IIOBEPXHOCTEN Harpesa npu
IIOBEPOYHOM pacueTe

Omnpenenenye TEI0BOCIPUATHS
KOHBEKTHBHBIX UCIIAPUTEIbHBIX
ITIOBEPXHOCTEN Harpesa
naporeHepupyroleil yCTaHOBKU

HUTOTO.

17

17

cemectp Ne 6

10

11

Ileperpes napa B
aporeHeparopax

OnpeneneHre KOHCTPYKTUBHBIX
XAPaAKTCPUCTHK KOHBEKTHUBHOI'O
naporeperpeBarelis Mpyu MOBEPOYHOM
pacuere

OmnpeneneHne TEIOBOCIPUATUS
KOHBEKTHBHOT'O TTapOTIeperpeBaTes
MaporeHepUpPYIOLIEil YCTAaHOBKH 11O
YpaBHEHHUIO TEIIOBOTO DajlaHca

Omnpenenenye TEMIOBOCIPUATHS
KOHBEKTHBHOI'O TapoIneperpeBaTest
[IapOreHEepUPYIOLIEN YCTaHOBKH T10
OCHOBHOMY YpPaBHEHHUIO
TEIUIONEpe1aun

12

13

14

BopsiHbIE SKOHOMaI3EpPhI
[IaporeHepaTopoB

Ornpenenenne KOHCTPYKTHBHBIX
XapaKTEPUCTUK BOJSHOTO
HKOHOMaM3epa Ipu NOBEPOYHOM
pacuere

OnpeneneHne TEMI0BOCIPUATHS
BOJISTHOT'O DKOHOMai3epa 1mo
YpaBHEHHUIO TEIJIOBOTO OaJlaHca

Ornpenenenne TemToBOCIPUITHS
BOJISHOTO YKOHOMaii3epa 1o
OCHOBHOMY YPaBHEHUIO
TeIIonepe1aun




15 | Bo3gyxomnonorpesarenu Omnpenenenne KOHCTPYKTUBHBIX 1 1
aporeHepaTopoB XapaKTEPUCTHK
BO3yXOIOJ0TpeBaTeNs pu
MIOBEPOYHOM pacueTe
16 OrnpeziesieHre TeTTIOBOCTIPHATHS 1 1
BO31yXOMOJI0IpEBaTENS 110
YpaBHEHHIO TEILIOBOTO OajaHca
17 Onpenenenye TEI0BOCIPUATHS 4 4
BO3/1yXOIOJI0rPEBATES 110
OCHOBHOMY YpaBHEHHIO
TEILIONepeIaun
18 | Beibop obopymoBaHus Pacuet aspoamHamuyeckoro 2 2
ra30BO3/YIITHOTO TPaKTa COIIPOTHBIICHUS Ta30BO3YIITHOTO
TpakTa
19 OcHOBEHI BBIOOpA TATOAYTHEBBIX 2 2
YCTPOWCTB MapOTEIIOTeHEPUPYIOIIECH
YCTaHOBKH
20 | I'moponmHamMuka Pacuer s1eMeHTOB maporeHepaTopa ¢ 2 2
naporeHeparopa €CTECTBCHHOM HUPKYJISIMEH
21 Pacder aneMeHTOB Taporeneparopa ¢ 2 2
NPUHYTUTESITBHBIM JIBUKCHUEM
pabouero Tena
22 | DkcrutyaTanus Oco0eHHOCTH IKCILTyaTaluu 4 4
NapOTEIUIOr€HEPUPYIOUINX | TAPOTEIUIOTEHEPUPYIOIINX YCTAHOBOK
YCTaHOBOK Y MX TIOBEPXHOCTEH HarpeBa
23 OcymiecTBiIeHnE HETIPEPHIBHOM U 2 2
NEPUOTUNIECKOM MPOAYBKU
aporeHepaTopoB
24 OcCyIIecTBICHHE OYNCTKH 2 2
MOBEPXHOCTEH HarpeBa KOTIOB OT
30JTBI
HUTOTI'O. 34 34
BCETI'O: 102
4.3. Conep:xanue Ja00paTOPHBIX 3aHATHIA
No HaumenoBanue Tema mabopaTopHOTO 3aHATUS K-Bo K-Bo
n/m paszena JUCIUTUTHHEL 9acoB 9acoB
CPC
cemectp Ne 6
1 | Okcmmyaranus HccnenoBanue paboThl ra30BOro 4 4
KOTEIbHBIX YCTaHOBOK 000py/TOBaHHUsI KOTEITBHOM
2 DKCIuTyaTanus WccnenoBanue npuHIMNa 1eHCTBUS 4 4
KOTEJIbHBIX YCTAHOBOK ra30BbIX TOPEJIOK
3 DKCIuTyaTanus WccnenoBanue npuHIMNa 1eHCTBUS 4 4
KOTEIbHBIX YCTaHOBOK ra3oMa3yTHBIX TOPEIIOK U Ma3yTHBIX
dbopcyHOK
4 | Dkcmtyaranus N3ydyeHne KOHCTpYyKUUU 5) 5)
KOTEJIbHBIX YCTAHOBOK KOHJICHCAIIMOHHOTO BOJOTPEHHOT0 KOTIa
BI'TY um. B.I'.IllyxoBa
HUTOI'O. 17 17
BCET'O: 34




4.4. Conep:xaHue KypcoBOI0 NMpoeKTa/padoThl

Y4eOHBIM IUTAHOM TPEAYCMOTPEHO BBIMOJHEHUE KYpCOBOrO TNpoekTa. Tema
KYpPCOBOTI'O IPOEKTA:
Tennoesoti nosepouHblil pacuem napozeHepamopa Ha 3a0anHvle napamempol

CTyIeHT BBIIOJHSET MPOEKT B COOTBETCTBUM C NPEMJIOKEHHBIM BapUaHTOM U
WHJVBHUIYaJIbHBIM 3aJJaHUEM.

M3MeHsseMBbIM apaMETPOM SIBJISIETCS BHUJI M COCTaB TOIUIMBA, THI U Harpys3ka
NapOT€HEPHUPYIOIIEH YCTAHOBKH.

[lenp KypcoBOTo mpoeKTa: 3aKpervieHue M yriayOJaeHne 3HaHU MO JUCUUIUIMHE
«ITaporemnoreHepupyronme yCTaHOBKM MPOMBIIUICHHBIX MPEANPUSATHIN, MOJTOTOBKA
CTYJIEHTOB K CaMOCTOSITEJIbHOW paboTe€ MO MPOEKTUPOBAHUIO KOTJIOB, BBIOOPY
apamMeTpoOB TEIJIOHOCUTENEH HA TPAHULAX UX OCHOBHBIX 3JIEMEHTOB.

KypcoBo#i nmpoekT BKIIIOYAET pacUue€THO-NIOSACHUTEIBHYIO 3alIUCKY U TpadUuecKylo
YacTh.
PacueTHO-IOSACHUTENbHAS 3alIMCKA COCTOUT U3 CIAEAYIOLIUX Pa3IEIOB:

AHHOTaNU

OrnaBnenue

Bsenenune

Paznen 1. MarepuanbHbiii 6anaHC MaporeHepUpyroIiel yCTaHOBKH

Paznen 2. TemnoBoii 6anaHc naporeHepupyromieil yCTaHOBKU

Pa3znen 3. Pacuer TerooOMeHa B TONKE NapoOreHEpUpyoUIel yCTaHOBKU

Paznen 4. Pacuer gecTona (mpu HATMYUN )

Paznen 5. PacueT KOHBEKTHBHBIX MOBEPXHOCTEM HarpeBa (KOTEIBHOTO IyyKa,
naporeperpeBarTesis, BOASHOTO SKOHOMai3epa, BO3AyXOM0I0IpPEBATEs).

3aKIIFOueHUE

Jluteparypa

[Ipunoxenus

O0BeM mosicHUTENBHOM 3anucku 25...30 crp.

['padrueckas 4acTh KypCcOBOTO IIPOEKTA COCTOUT U3 2-X JIUCTOB (hopmaTa Al:

— oOIMi BUJ WK pa3pe3 MaporeHEePUPYIONIEeH YCTaHOBKH;

— TEIUJIOBasg CXEMa [MapOreHEpPUPYIONIEH YCTAaHOBKM (IJi1 BTOPOTO JIMCTA
JOTyCKaeTcs ucronb3oBanue gopmara A3).

Tunoeoii éapuanm 3a0aHus.

HcxoaHble JaHHbIE
[IpousBecT TEMIOBON MOBEPOUYHBIN pacueT MaporeHepaTopa, padoTarolero Ha
npupoaHoM raze. Onpenenurs KIIJ] maporeneparopa, pacxo/1 TOIJIMBA U TEMIIEPATYPbI
TEIUIOHOCUTEJIEN HAa TPAHUIAX BCEX MOBEPXHOCTEW HAarpeBa

I/ICXOI[HI)IC TCXHNYCCKUC JAHHBIC.

Ne i/ IHapamerp 0603Haqeﬂne’Pa3MepH0cn,| 3HaueHmne
1. | Tun naporeHnepaTtopa ['M-50-1
TommmBo — mpUpoIHEIH Ta3, TPYOOIIPOBOT Ypenrou — Yxkropoa
2. | Huswas Temiora cropanus Q.¢ M Jx/m3 35,59
3. | IInotHOCTH Pr Kr/M° 0,724




4. | Koapduument nzbpiTKa BO3IyXa o — 1,10
5. | laponpou3BOAUTENBHOCTh KOTETLHOTO D.. /a 47
arperara
6. | JlaBieHue meperperoro mnapa Pre MIla 3,5
7. [TapameTpbl NUTATEIBHON BOJBI:
4,0
— JIABJICHUE Pus Mlla
— TEMIIeparypa [ °C 145

4.5. Conep:xxanue pacueTHO-rpa¢gpu4ecKoro 3aJaHus,

HHAUBHUAYAJIbHBIX JOMAIIHUX 3a]aHUI

He npenycMoTpeHO yueOHBIM TUIAHOM.

5. OHEHOYHBIE MATEPHAJIBI U1 TIPOBEAEHUSA TEKYLIEI'O

KOHTPOJISI, MIPOMEXXYTOYHOM ATTECTAIIMA

5.1. Peanau3zanus KOMIeTeHIUH

1 Komnerenumsa [IK-1 CoocobeH K VYaCTHIO B TOJATOTOBKE IIPOEKTHOMU

JOKYMCHTAIWH 110 OTACJIBbHBIM Y3J1aM M DJICMCHTAM TCIVIOMEXAHNYESCKOM YaCTU

HaumeHnoBanue HHAWKAaTOpa JOCTHKCHUA
KOMIICTCHIIMHN

Hcnionb3yembie cpeacTBa OIICHUBAHUS

ITIK-1.1. TIpousBoauT pacueTsbl
TEIUIOMEXaHHMYECKOTO 000PYI0BAHUS, €TO
Y3JIOB M AJIEMEHTOB B COOTBETCTBHH CO
CTaH/IAPTHBIMU METOIMKAMU U
TpeOOBaHUSIMU PYKOBOJSIINX JOKYMEHTOB

Dk3ameH, 3ader, 3ammurta KII, pemienue 3agad Ha

MPAKTUYCCKUX 3aHATUAX

2 Komnerenuus [1K-4 Crioco0eH pa3padarelBaTh CXEMbBI pa3MeENIieHUus] 00HEKTOB

HDOd)CCCHOHaHBHOﬁ ACATCIBHOCTH B COOTBETCTBUMH C TEXHOJOTUCH IIPONU3BOJICTBA

HanmeHnoBaHMe MHAMKATOPA DOCTHKESHHS
KOMIICTCHIIMH

HCHOJ’IB?»yeMLIe CpeacTBa OICHHUBAHUA

[1K-4.1. Ananu3upyet QpyHKIUH, a TaKKe
nmapaMeTphl U XapaKTEPUCTUKU paboInx
MIPOIIECCOB 0OBEKTOB NMPO(heCCHOHATEHON
JESITeTbHOCTH U ONPEEIsieT UX MECTO U
Ha3HA4YEHHUE B TEXHOJIOTUYECKOM cxeme
MTPOM3BOJICTBA MPOIYKIIUU

Ok3ameH, 3auer, 3amurta KII, 3amurta 1aGopaTopHBIX

pabor

5.2. TunoBble KOHTPOJIbHbIE 3aJaHUSA JI IPOMEKYTOYHOM aTTecTalun

IIpoMe:kyTOYHAs aTTeCTAIMsI OCYIICCTBISACTCS B KOHIIE TEPBOTO CEMECTpa
U3yUYeHUsI JUCHUIUIMHBI B JOPME 3a4eTa U MOCIIe 3aBEPUICHUS U3YUYCHHS JUCIUTUINHBI
B JOpMe KypCOBOT0 MPOEKTA 1 IK3aMeHa.

5.2.1. [lepeyeHb KOHTPOJILHBIX BONPOCOB /ISl 3a4eTa

3adeT BKJIIOYAET JIB€ 4yacTh: Teopernueckyro (1 Bompoc) m mpaktuueckyro (1
3aiada). JJisi MOATOTOBKM K OTBETY Ha TEOPETHUYECKUN BOMPOC W PEIICHHUE 3ajauH,




KOTOpBIE CTYAEHTY O3BYYMBAET IPEINOJIaBaTellb, BRIOUpas UX CIy4ailHbIM 00Opa3oM W3
MEPEYHsI BOIIPOCOB M THUIIOBBIX 3aJa4, OTBOJUTCA BpeMs B npeaenax 45 munyt. [locne
IIOJIyYEHHUs OTBETA CTYIEHTA Ha BOIPOCHI U IIPOBEPKU PELICHUS 3a7a4M IIPENoaaBarTeib
IpU HEOOXOUMOCTH 33JJa€T TOMOJIHUTEIbHBIE BOIPOCHI.

Jlna oceoenus komnemenuuu IIK-1 (unouxamop ITK-1.1)

n/n

HaumenoBanue
pazjiena IUCIMUILIUHbBI

Copep:xaHue BOIPOCOB (TUMOBBIX 3aaHUM)

OCHOBHBIE OJIOKECHMUS
TEIIOBOTO pacyera
KOTEJIbHBIX YCTAHOBOK

[ToBepouHEIil TEIUIOBOM pacyeT KOTIA: 3a]a4i, OCHOBHBIC ITOJIOKCHHS
KoHCTpyKTUBHBIN TEIUIOBOW pacyeT KOTia: 3a]jaui, OCHOBHBIC
MOJIOKCHUS

OCHOBBI COCTABJICHUS] MATEPUAILHOTO OaaHCa KOTia

OCHOBBI COCTaBJICHUS TEIUIOBOrO DallaHca KoTiaa

Onpenencune KI1J] koTna OpyTTO MO YpaBHEHHUIO MPSIMOTO H IO
YpaBHEHHIO 00paTHOro OaaHca

Tonounsle ycTporicTBa
KOTEJIbHBIX YCTaHOBOK

OCHOBEI pacyacTa Term1oo0OMeHa B TOIIKE KOTJIa

I/ICHapI/ITeJ'IBHBIe
IMMOBCPXHOCTH HAI'peBa
IMapOBLIX KOTJIOB

OnpeaeneHI/Ie KOJIMYECTBA TCILJIa, OTAaBacMOTI'0 NPpOAYKTaMHU CropaHus B
KOHBEKTHBHOMH PICHapI/ITeJILHOﬁ MOBCPXHOCTHU HArpeBa KOTJIa

Jlna oceoenus komnemenyuu IIK-4 (unouxamop I[1K-4.1)

HaunmenoBaunue
pasjesa TUCIUILITUHbI

ConeprxaHue BOIPOCOB (TUIOBBIX 3aaHH)

[ToHsiTHE O KOTENBHOM
YCTaHOBKE

[TonsiTHE KOTENBHON YCTAHOBKU
TpakThl KOTENBHON YCTaHOBKU

Knaccudukanus
KOTEJIBHBIX YCTAHOBOK

ITpu3Haku KIaccupuKanys KOTEIbHBIX YyCTaHOBOK

Knaccudukarys KOTENbHBIX YCTAHOBOK 10 BUJIy BhIPA0AThIBAEMOT0
TEIIOHOCHUTEILA

Knaccudukariys mapoBsix KOTJIOB 110 XapakTepy ABHKEHUSI BOJIBI U
MapoBOJISTHOM cMecH

Krnaccudukarus KOTENbHBIX YCTAHOBOK IO MEPEMEIIEHHIO TPOYKTOB
CTOpaHUsI U HArPEBAEMOU Cpe/Ibl

Knaccugukarus KOTenbHBIX YCTaHOBOK MO0 KOHCTPYKTUBHBIM
0COOEHHOCTSIM

Knaccmbm(aumﬂ HapOBI)IX KOTJIOB II0 HapOHpOI/I?)BO}:[I/ITeHI)HOCTI/I
Knaccugukarus napoBsIX KOTJIOB 0 YPOBHIO IaBJICHUS IEPETPETOTO
napa

Knaccmbm(aumﬂ KOTCJIbHBIX yCTaHOBOK 110 ypOBHIO JaBJICHUS B I'a30BOM
TpaKTe

YcnoBHOE 0003HaYEHUE THITOPa3Mepa MapoBOro KOTIa

YcinoBHOE 0003HAUYEHHE TUIIOpPa3Mepa BOIOTPEHHOTO KOTIIA

TonouHkle ycTpoiicTBa
KOTEJIbHBIX YCTaHOBOK

Kiaccudukanms 1 OCHOBHBIE XapaKTEPUCTHKN pabOThI TOIIOUHBIX
YCTPOUCTB

PyuHble n mosryMexaHW4ecKUe TOIKH ISl CIIOEBOTO COKUTAHHS TBEPIOTO
TOIUIMBA: 0COOCHHOCTH KOHCTPYKIUH, OCHOBHBIE II0Ka3aTeIH paboThI
Mexanndeckue TONKU JUIA CJIOCBOI'O COKUTaHWA TBEPAOTO TOIIMBA:
0COOEHHOCTH KOHCTPYKIMH, OCHOBHBIE IT0Ka3aTeNIN PaboThI

Tonku ¢ KHUITAIUM CJIOEM IJIA CKUT'aHWA TBEPAOTO TOIJIMBA:
0COOEHHOCTH KOHCTPYKIMH, OCHOBHBIE IT0Ka3aTeIn padoThI
BI/IXpeBBIe TOIKH: OCOOEHHOCTH KOHCTPYKIIUH, OCHOBHBIC ITOKa3aTCIN
paboTsl

Knaccudukanust ra30BbIX TOPEIOK

YcTpoicTBO M TPUHIKI Pa0OTHl Ma3yTHBIX TOPENIOK, BUIBI Ma3yTHBIX
(opcyHoK

CxeMa M IPUHIMI pab0Thl Ta30Ma3yTHOW TOPEIIKH




5 HcnapurenbHbie —  KonBexTuBHbIE HCTIapUTEIbHBIC IOBEPXHOCTH HATPEBA: OCOOCHHOCTH

IIOBEPXHOCTH HArpeBa KOHCTPYKILIUH, CTIOCOOBI X Pa3MEIIEHHS B Pa3INIHBIX KOTIAX

—  Oco0eHHOCTH KOHCTPYKILMH PAaAUAIMOHHBIX UCTIAPUTEIBHBIX
MIOBEPXHOCTEN Harpesa,

—  Tumsl 5kxpaHUPOBAHMS TONKH, pa3MELICHHE SKPAaHOB B TOIOYHOM
IIPOCTPAHCTBE

IMapoOBbIX KOTJIOB

Ilepeuennb THTIOBBIX 3a1a4 A5 3adera ([1K-1.1)

3agaua
[Ipu cxwmranmu 1 M° TPUPOAHOTO Traza OOPa30BAIHMCH CIEAYIOIIHE OOBEMBI
KOMIIOHEHTOB IpoaykToB cropanus: CO, — 1,01 M3 N, — 7,9 »% H,O — 2,09 M3
Omnpenenure 00beM CYXHX IMPOJYKTOB CTOPAaHHS, CCIM TEOPETUUYCCKH HEOOXOIUMBIN

00BbeM BO3yxa Ha ropeHue coctabisgeT 9,5 M°, a kod(pPUIMEHT U30bITKA BO3AyXa —
o =1,05.

3

3agaua
Temnepatypa IBIMOBBIX Ta30B Ha BbIxojie U3 Koria paBHa 120 °C. [lpu stoit
TeMIiepaType U koddduimente n30bITKa Bo3Ayxa 00 = 1 SHTaJIBIUSA THIMOBBIX Ta30B
pasa 2200 xJ[x/mM°, a oHranenus Bosmyxa pasHa 1800 x/Ix/m°. Onpenennte
JEHCTBUTEILHYIO SHTAIBITHIO JBIMOBBIX Ta30B Ha BBIXOJE M3 KOTJIA, ecli KO PUImeHT
n30BITKa BO3/1yXa 3/1€Ch PABEH Oyx = 1,5.

3agava

B maporeHeparope HapONpOM3BOAUTENBHOCTBIO 50 T/4 cxmraercas 1,2 m%/c
IPUPOJHOrO rasa ¢ Temnoroil cropanus 35000 x/[x/mM°. B korie BolpabarbiBaeTcs
neperpeThiii  map, HampaBisgembli mnoTpeOutensm ¢ dHTanbnuet 3300 kJx/kr.
DHTAIBIMU MUTaTeIbHOM BOAbI cocTapnseT 600 x/x/kr, a SHTaILIINSA BOJLI HA JIMHUU
HaChIIICHUS npH AaBieHuu B Oapabane — 1100 x/[x/kr. IlomorpeB Bo3ayxa, MIyIIETO
Ha TopeHue, BHe koria He mpousBomautcs. Omnpenenure KIIJ xotma Opytro, ecnu
pacxo]; PO yBOYHOM BOJIBI COCTABIISIET 3 % MapompOU3BOIUTEILHOCTH.

3anava
Koaddumment temnosoit a3pdextuBHoct pectona cocrasuser 0,8. Onpenenure
ko3 uimeHT Temonepenayn B PecToHe eciau Ko3(PQPUUUEHT TEeIIOOTIayu OT Ta30B
TpyOam (ectona usnyuenuem paseH 52 Br/(M*K), a xomsekumeii — 34 Bt/(M%-K).
KoadduimenT ucmnonbp3oBadms MOBEPXHOCTH HArpeBa MPUHSITH PABHBIM 1.

5.2.2. IlepeyeHb KOHTPOJILHBIX BONPOCOB /Il IK3aMeHa

DK3aMEH BKJIIOYACT JIBE€ YACTH: TEOPETUYECKYI0 (OJMH BOIPOC, TpeOyromui
apryMEHTHUPOBAHHOTO OTBETA U OMMCAHUE OJHOU CXEMBI U €€ PabOThI) M MPAKTUIECKYTO
(3amaya). JIins MOATOTOBKH K OTBETY Ha BOMPOCHI U 3aJaHKs OMJICTa, KOTOPBIA CTYACHT
BBITACKUBACT CIIy4allHBIM 00pa3oM, OTBOAMTCS BpeMs B mpenenax 90 munyt. [locre
MOJIy4YeHUsI OTBETa CTyJEHTa Ha BOMPOCHl OwWieTa U TPOBEPKH pPEIICHUS 3aJauu
npenojaaBaTesb Mpyu HEOOXOAUMOCTH 3aa€T JOTIOJHUTEIbHBIC BOIPOCHI.

Pacnpenenenre BOonmpocoB U 3aJaHUi 1O OwyieTaM HaXOJWUTCS B 3aKPBITOM JIJIs




CTYIEHTOB A0CTyme. ExeroaHo no QucCIHUIUIMHE Ha 3aceIaHnuu Kadeapbl yTBEpKAaeTcs
KOMIUIEKT OWJIETOB AJisi MPOBEIACHHS SK3aMeHa IO AUCLUUIUIMHE. DK3aMEH SBISIETCS
HanOoyiee 3HAaYUMBIM OLICHOYHBIM CpPEACTBOM M pEIIAIOIIMM B HTONOBOW OTMETKE

y4eOHBIX JOCTH)KCHUHN CTyACHTA.

HepequL TCM, HGO6XOI[I/IMI>IX HJA U3YUYCHHA C LCIIbIO OTBETA HA TCOPCTUUCCKYIO YaCTh
OK3aMCHAIITMOHHOTI'O ouiera

Jlna oceoenus komnemenyuu IIK-1 (unouxamop I[1K-1.1)

Ne HanmenoBanue Copnep:xaHue BOIpOCOB (TUIIOBBIX 3aJaHUMN)
/a paszjena TUCIUATLINHBI
1 OCHOBHBIE TIOJIOKEHHAS [ToBepouHBI TEITOBOH pacdeT KOTa: 3a1aqi, OCHOBHBIC ITOJIOKEHHS
TEIUIOBOTO pacyera KoHCTpyKTHBHBIH TEIUIOBOU pacdeT KOTia: 3aJa9i, OCHOBHBIC
TIOJIOKCHUS
KOTEJIBHBIX YCTAaHOBOK
OCHOBBHI COCTaBJICHUS MaTepHAILHOTO OaaHca KOTia
OCHOBBI COCTaBIICHUS TEIIOBOTO OanaHca KoTia
Omnpenenenne KI1/] kotia OpyTTO 110 ypaBHEHHUIO MPSIMOTO U O
YpaBHEHHIO 00paTHOTO OajaHca
2 Tornouusie yCTpoﬁCTBa OCHOBBI pacyeTa TeII000MEeHa B TOIKE KOTJIa
KOTEJIbHBIX YCTAHOBOK
3 HcnapurenbHbie OmnpeneneHne KOJIMYECTBA TEIUIA, OTAABAEMOr0 POJYKTaMU CTOPaHHs B
TIOBEPXHOCTH HArpeBa KOHBEKTHBHOU UCIIAPUTEIbHON IIOBEPXHOCTH HArpeBa KoTia
IMapOBLIX KOTJIOB
4 [Teperpes nmapa B mapoBbIX OCHOBBHI TEIJIOBOTO pacyeTa mapomneperpenareieit
KOoTJIax
5 BO JISTHBIE 3KOHOM3ﬁ3epbl OCHOBBI TEIIOBOT'O pacueTa BOASIHBIX SKOHOMaP'IBepOB
IIapOBLIX KOTJIOB
6 Bos TTyXOIIO/IOT pEeBaTEIH OCHOBBI TEIUIOBOTO pacyeTa BO3yXOMoorpeBaTeneit
IIapOBLIX KOTJIOB
7 BLI60p 060py,Z[OBaHI/I$I OCHOBBI pacueTa a3poIMHAMHYECKOTO COMPOTUBIIEHHUS Ta30BO3 Iy IIIHOTO
ra30BO3AYIITHOTO TPAKTA TpaKTa KoT/1a
Br16op gpiMococa M BEHTHIIATOpA
8 'uapoauHamMuKa OnpezneneHre ABIXKYIIET0 HAIOPa B KOHTYPE C €CTECTBEHHOM
apoBOI0 KOTJIa UHpKYJIAIHCH 5
OCHOBHI THIPaBIMYECKOTO pacdeTa KOHTYPa eCTECTBEHHON ITUPKYJIISIHH
Onpenencare K03()(HUIMESHTOB, UCTIONB3YEMBIX U KOINISCTBCHHOM
OIICHKH TEIUIOBOW U THAPABINICCKOI HEPaBHOMEPHOCTH PabOTHI
MTOBEPXHOCTH Harpena
OmnpejeneHre nMoTeps JaBJIeHHs B MAPOBOASHOM TPAKTe KOTJIA C
MPUHY AUTECJIbHBIM ABMKCHUEM pa60qero TCJ1a
s oceoenus komnemenyuu [1K-4 (unduxamop I1K-4.1)
Ne HanmenoBanue Copnep:xaHue BOIpOCOB (TUMOBBIX 33aHUMN)
n/o pa3aciia IUCIUIIIAHBL
1 IToHsiITHE 0 KOTEILHOMI —  TloHsTHE KOTENBHOM YCTAHOBKU
YCTaHOBKE —  TexHonormyeckasi cxeMa KOTEIbHOW YCTAaHOBKH, TPAKTHI KOTEIBHOM
YCTaHOBKH
2 Knaccudukarus KoTeabHbIX —  IIpusHaku xaaccupuKaIys KOTSIbHBIX YCTAHOBOK

YCTAaHOBOK

—  Kiaccnguxkanust KOTeabHBIX yCTaHOBOK IO BHIY BBIpAaOaTHIBAEMOTO
TEIUIOHOCUTENS

—  Kitaccnguxanus nmapoBbIX KOTJIOB MO XapaKTepy ABM)KCHHS BOIBI U
[IapOBOASHON CMECU

— Knaccndovmauml KOTCJIbHBIX YCTAHOBOK IT0 MEPEMECUICHUTIO




MIPOAYKTOB CrOPaHHS U HATPEBAEMOM CPEIbI

Knaccuukarus KOTEIbHBIX YCTAHOBOK M0 KOHCTPYKTHBHBIM
0COOEHHOCTSIM

Kiraccudukaius mapoBbix KOTIOB 10 MAPOMPOU3BOIUTEIbHOCTH
Knaccudukarys napoBsix KOTJIOB 110 YPOBHIO TaBICHUS
MEPErpeToro mapa

Knaccugukanus KOTeIbHBIX YCTAHOBOK IO YPOBHIO JaBJICHHS B
ra30BOM TPAKTe

YcnoBHOE 0003HAUCHHE TUTIOpAa3Mepa MapoBOro KOTIa
YcioBHOE 0003HAUCHUE TUIIOPa3Mepa BOAOTPEHHOr0 KOTIIa

Tonounsle ycTpoicTBa
MapOTEIIOreHEPUPYIOIIUX
YCTaHOBOK

Knaccudukarus 1 0CHOBHBIE XapaKTEPUCTHKU pabOThI TOIIOYHBIX
YCTpOICTB

PyuHbIe U MOITyMEXaHNYECKHE TOIKH IS CJIOEBOTO COKUTaHHSA
TBEPAOTO TOILTNBA: OCOOCHHOCTH KOHCTPYKIIUH, OCHOBHBIC
MTOKa3aTel I PadoThI

MexaHH4YEeCKHE TOTIKH AJISI CIIOEBOTO CHKUTAHMS TBEPJOTO TOILUINBA:
0COOEHHOCTH KOHCTPYKIIMH, OCHOBHBIE TIOKA3aTeNN paObOTHI
Tonku ¢ KUISIIUM CITOEM JUIsl CKUT'aHUS TBEPAOTO TOILTUBA:
0COOEHHOCTH KOHCTPYKIIMH, OCHOBHBIC TIOKA3aTeIA PabOTHI
BuxpeBbie TONKH: 0COOCHHOCTH KOHCTPYKITUH, OCHOBHBIC
HoKa3aTesn paboThl

Knaccudukarus ra3oBbIX ropesiok

VYCTpoiicTBO ¥ MPUHIKT PadOTHI Ma3yTHBIX TOPENIOK, BHIbI
Ma3yTHBIX OPCYHOK

Cxema u IpHHIMI pabOTHI Ta30Ma3yTHOH TOPEJKH

HcnaputensHbie TOBEPXHOCTH
HarpeBa raporeHepaTopoB

KoHBeKkTHBHBIE HCTAPUTEIBHBIE IOBEPXHOCTH HArPeBa:
0COOCHHOCTH KOHCTPYKIIUH, CITIOCOOBI MX Pa3MEIIEHHS B Pa3INIHBIX
KOTJIaX

OcobOeHHOCTH KOHCTPYKINH PaJHalliOHHBIX HCTIAPUTEIbHBIX
MIOBEPXHOCTEN HArpesa,

Tunsl 5KpaHUpPOBaHMs TOIIKU, PA3MEILEHUE 3KPAHOB B TOIIOYHOM
IIPOCTPAHCTBE

Ileperpes napa B
IaporeHeparopax

Hasnauenue mapormeperpeBareieii, uX THUIIbI, 0COOCHHOCTH
KOHCTPYKIUHU U KOMIIOHOBKH PaJUAIlMOHHBIX U MOJTYPaJAUalliOHHbBIX
naponeperpesarenei

Oco0eHHOCTH KOHCTPYKIIMU M KOMIIOHOBKY KOHBEKTHBHBIX
naporneperpeBaTeieil, CXeMbl JIBUXEHUS 1apa U NPOILyKTOB
CropaHus B KOHBEKTHBHBIX IMapoNeperpeBaTesax

CrocoObI peryIipoBaHus TEMIIEPATypHI IIeperpesa mapa B KOTiie,
0COOEHHOCTH Ta30BOTO PETyIUPOBAHUS TEMIIEPATYPHI IIEpeTrpeBa
CrocoOBI peryIipoBaHus TEMIIEPATypHI Ieperpesa mapa B KOTJe,
0Cc00CHHOCTH MTAPOBOT0 PErYIMPOBaHUS TEMIIEPATyphI Ileperpesa

Bonasiabie sxoHOMAa3EphI

Haznauenue BoAsgHOro SKOHOMaii3epa, KOMIOHOBKA U
KJIaccU(UKAII BOASHBIX 3KOHOMaH3epoB

[apOreHEPaTOPOB
CxeMa BKIIFOUEHUS U 0COOEHHOCTH KOHCTPYKIIUU B PabOThI
YYT'YHHBIX BOJASHBIX SKOHOMAii3epoB
CxeMa BKIIFOUEHUS 1 0COOEHHOCTH KOHCTPYKLIUU U PaOOTHI
CTAJIbHBIX 3MEEBUKOBBIX BOJISIHBIX SKOHOMAaM3epoB
BO3I[YXOHOI[OI’peBaTeJII/I Ha3nauenue Bo3ayxomnoaorpeBaTenieil, ux KiacCupuKanus,
IapOreHePaToPOB JOCTOWHCTBA M HEAOCTATKH

Oco0OeHHOCTH KOHCTPYKINH U paboThl TPyOUaThIX
BO3/yXONOJOrpeBaTenei

Oco0OeHHOCTH KOHCTPYKINH U pabO0Thl pereHepaTUBHbIX
BO3JlyXOHnoJorpenaresneit

Pasznenenne mapoBoastHOM
CMECH B ITapOTE€HEPUPYIOIIEH
YCTaHOBKE C MHOI'OKPaTHOM
LUPKYJISLUEH,
BHYTPUKOTJIOBas 00paboTka
BOJBI

Hasnadyenue n KOHCTPYKIMS cenapanuoHHOro OapabaHa
raporeHepaTopa

Crroco0bI cenapary Kameis BIard OT apa B CeNaparioHHBIX
OapabaHax TaporeHepaTopoB

Oco6eHHOCTH KOHCTPYKIMH U paboTa BHyTpHOapabaHHBIX
OUKJIOHOB

Ha3nauenue u criocoObl BHYTPUKOTIIOBOI 00pabOTKH BOIBI
HenpepbiBHast 1 epuoAnYEcKasi MpoLyBKa: Ha3HAUYEHHE, CIIOCOObBI
OCYIIECTBIICHUS

CryneHyaroe ucnapeHue: Ha3HaueHUe, OpraHu3anys rnpolecca
BbIHOCHBIE IMKJIOHBI NAPOT€HEPaTOpOB: Ha3HAUCHHE,




KOHCTPYKTHBHOE MCTIOJTHEHHE, 0COOCHHOCTH PabOThI

9 Kapxkac u oOMypoBka -
HapOTEILIOrCHEPHPYIOIIIX
yCTaHOBOK

Hasznauenue kapkaca

Haznauenue oOMypoBKH

Bunsr 00MypoBkH

OCo0OCHHOCTH pa3IHYHBIX BUAOB OOMYPOBKA
MIapOTETIOT€HEPHPYIOMINX YCTAHOBOK

10 | Beibop obopynoBanus -
ra30BO3/IYIIHOTO TPAKTa

[Tpr4nHBI MOTEP HEPTUH MIPH ABKEHUN TEIUIOHOCUTENEH B
ra30BO3/YIIHOM TPAKTE MapOTEIUIOreHePUPYIOIEH YCTAaHOBKU
TpeOoBaHus, NpeabsBIIEMbIE K TSATOAYTHEBBIM YCTPOHCTBAM
NapOTEIIOreHEPUPYIOIMIUX YCTAHOBOK

11 IMuapoauHamuka -
naporeseparopa

[TpuHIMD ecTecTBEHHO! LUPKYJISIINY, ABWKYILIHA HAIIOP MIPH
LUPKYJLIIIY pabodeit cpezpl

Hapymienust ecrecTBeHHO# IUPKYJSIIMY B TApOreHepaTopax
Crroco0b1 60pBOBI ¢ HAPYIIICHUAMH €CTECTBEHHON ITUPKYJIISIIIH B
aporeHepaTopax

Oco0CHHOCTH THAPABIMYECKON CXEMBI JJIEMEHTOB IaporeHepaTopa
C IPUHYIHUTEIBHBIM ABIKCHHEM pabodero Tena

TennoBsle U rHAPaBINIECKHE HEPABHOMEPHOCTH B IPSIMOTOYHBIX
MaporeHepaTopax, UX PoJib B 00CCIICUCHUH HaIe)KHOM
9KCITyaTallu

12 | TpeboBaHUs K MUTATETHHON -
BOJI€ MTAPOTEHEPATOPOB

[Toxa3aTenu kauecTBa BOJBI, HCIIOIB3yEeMOI B 00BEKTaX TeHepaluy,
TPAHCIOPTUPOBAHUS U OTPEOJICHHSI TCIUIOBOM SHEPTHH
ITonroroBka MUTATENILHON U MOAITUTOYHOM BOJIbI

Tepmuyeckue nea’spaTopHble YCTAHOBKHU

13 DKcrutyarauus -
MapOTEIUIOT CHEPUPYIOIITUX
YCTaHOBOK

HopmartusHbIe MaTepuallbl, peraaMeHTUPYIOIIUE YCTPOUCTBO U
0e30IacHy0 KCILTYaTaIUI0 TapOTEIIOTCHEPUPYIONIUX YCTaHOBOK
Oco6eHHOCTH KCIITyaTalliy TapOBbIX KOTJIOB

OCcOOCHHOCTH IKCIUTYaTallMi BOJOTIPEHHBIX KOTIIOB
Oco0CHHOCTH SKCIUTyaTallly apoIeperpeBarenei

Oco0CHHOCTH IKCIUTyaTallii BOJSHBIX 3KOHOMani3epoB
Oco0EeHHOCTH IKCIUTyaTallny BO3AYXOIOAOrpeBaTeseit

OuncTKa OBEPXHOCTEH HarpeBa MapoTeIUIOreHEPUPYIOLINX
YCTaHOBOK OT 30JIbI

[ToBbIIEeHNE SKOHOMHUYHOCTH pabOThI HAPOTEIIOTEHEPUPY FOIIUX
YCTaHOBOK

Ilepevyennb THNIOBBIX 3aanuii 1is 3k3amena (I1K-4.1)

1. I/I306paSI/IT6 1 NOJANUINHUTE CXEMBbI, IPUBCACHHBIC HA

PUCYHKE, OIIUIIUTE 0COOEHHOCTH pa6OTLI Ka)K,Z[Oﬁ N3 3TUX

CXEM

a 6 B
2. 306pa3uTe U MOJMUIIATE CXEMBI, IPUBEJACHHBIE HA 1 (l{{n HIT baiig ngs I
PHCYHKE, YKaXHUTe UX 0COOCHHOCTH, TOCTOWHCTBA 1 - - - - - A{p-
H TaTKH
enocra Inc mnc Ic nc Ic Ic

a) 6) B)




3. 300pa3ute 1 MOIHUIINTE CXEMBI, IPUBEICHHbIC Ha
PHUCYHKE, YKOKHTE 0COOCHHOCTH OpPTaHU3aIuy pabodero t
npotiecca Ut K0 U3 IPUBEJCHHBIX CXEM
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4. V300pa3uTe ¥ MOAIMILUTE CXEMY YCTPOKCTBA,
NPUBEICHHYIO Ha PUCYHKE, YKAXKUTE DJIEMEHTEI CXEMEI,
0003HauYEHHbIEC Ha PUCYHKE MO3UIUSIMH, ONUIIUTE paboTy
YCTPOMCTBa @)4777777777%77

’ lleppransrit |
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5. M300pa3ute 1 MOANHIINTE CXEMY, TPUBEACHHYIO Ha
PHUCYHKE, YKaXKHUTE SJIEMEHTHI CXeMBI, 0003HAaUYCeHHBIC Ha ©00000GGO000000 6 00TVOO000000000
PHUCYHKE IIO3ULUSIMH, UX HA3HAYCHUE
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6. M300pa3ure 1 MOIIUIIUTE CXEMY, IPUBEACHHYIO Ha
PHUCYHKE, YKOKHUTE 3JIEMEHTBI CXEMBbI, 0003HAUEHHBIE HA
PHUCYHKE TMO3UIIUSIMH, TOSICHUTE, KAKUM 00pa3oM
OCYIIECTRISIETCS TEILIONEepeiava B U300paKeHHbIX
MOBEPXHOCTAX HArPEBa, YKAKUTE UX KOHCTPYKTHBHBIE
0COOEHHOCTH
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7. 300pa3uTte 1 MOAIUIINATE CXEMY YCTPOKCTBA,
MPUBEICHHYIO Ha PUCYHKE, YKAXKHUTE HIEMEHThI
ycTpoiicTBa, 0003HAYCHHBIC HA PUCYHKE TTO3UIIUIMH,
onummTe paboTy yCTpoicTBa
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8. M300pa3uTe 1 MOANUIINTE CXEMY YCTPOICTBa,
MPUBEACHHYIO HA PHCYHKE, YKAKHUTE YIIEMCHTBI CXEMBI,
00603HaYCHHBIC HA PUCYHKE MO3UIUAMH, OMHUIIUTE PaboTy
YyCTpOMCTBa
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9. M300pa3ure 1 MOIIMIINTE CXEMY, TPUBEICHHYIO Ha
PHCYHKE, YKa)KUTE 3JIEMEHTBI CXEMBbI, 0003HaueHHBIE Ha
PHCYHKE MO3ULUSIMH, OIHIINTE PA0OTY CXEMBI

10. U300pa3ute U MOAMHUIINTE CXEMY, IPUBEACHHYIO Ha
PHUCYHKE, YKOKUTE 3JICMEHTBI CXEMbI, 0003HAYCHHBIC HA
PHUCYHKE MO3ULUSIMHE, OIHIIUTE PA0OTY CXEMBI

11. N306pa3ute 1 MOJIHUIINTE YCTPOHCTBO, IPUBEICHHOE
Ha PUCYHKE, YKQXXHUTE 3JIEMEHTHI YCTPOMCTBa,
0003HaUYEHHbIEC Ha PUCYHKE MO3UIUSIMH, OMUIIUTE paboTy
YCTPONCTBA, €r0 JOCTOMHCTBA U HEJOCTATKH

Vxongammme raser




Topsanii Bo3xyx

v 17
12. VI300pasure U MOIIMIIMTE YCTPOMCTBO, NPUBEICHHOE DORYIIEL GropasmR

Ha PUCYHKE, YKQKUTE JIEMEHTHI YCTPOKCTBA,
0003HauCHHBIC HA PUCYHKE TTO3UIIMSMH, OMTUIINTE PadoTy
YCTPOHCTBA, €0 JOCTOMHCTBA M HEAOCTATKH

Yxopnsamue rasst

13. M3006pa3ure 1 MOIIHIINTE CXEMY YCTPOMCTB,
MPUBEACHHYIO HA PHCYHKE, YKAKHUTE DIICMEHTHI CXEMBI,
00603HaYCHHBIC HA PUCYHKE MO3UIUAMH, OMHUIIHTE PAOOTY
CXEMBI

B B B B N
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14. N306pa3ute U MOJMHUIINTE CXEMY YCTPONCTB,
MIPUBE/ICHHYIO Ha PUCYHKE, YKAXKHUTE HIEMEHTHI CXEMBI,
0003HaUEHHbIC Ha PUCYHKE MO3UIMSIMH, OMUIIUTE paboTy
CXEMBI
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15. U300pa3ute 1 MOIIHIIUTE CXeMY, TPUBEACHHYIO Ha _?»

PHCYHKE, YKaXKHTE 3JIEMEHTBI CXeMBI, 0003HAUCHHbIC Ha \

PHUCYHKE TTO3HLUSAMHE, OIUIIUTE PabOTy CXEMBI =]
5

AAAAAAAN AAAAA
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16. M300pa3urte U MOIIMHUIINTE CXEMY YCTPONCTBA,
MIPUBEICHHYIO Ha PUCYHKE, YKAXHUTE JIEMEHTHI CXEMBI,
0003HaueHHBIC HA PUCYHKE TTO3UITUAMH, OMUIINTE PaboTy
yCTpoOMCTBa

17. V300pa3ute 1 MOJIHIINTE YCTPOMCTBO, PUBEICHHOE
Ha PUCYHKE, YKAKHUTE 3IEMEHTHI YCTPOIICTBa,
0003HaUEHHBIC HAa PUCYHKE MO3HIMAMH, OITUIINTE paboTy
YCTpOiicTBa, €T0 JOCTOMHCTBA U HEAOCTATKH

5

Ilepevyennb THNIOBBIX 3aaa4 A5 3k3amena (I1K-1.1)

3amava
Ha ropenne nomamu 11 M3 Bosmyxa. OnpenenuTe, Kakoe KOJIHYECTBO BO3MyXa
TEOPETUYECKH HEOOXOIMMO JUIsl TIOJHOTO CropaHvs TOIUIMBA, €CiIu Kod(DPUImeHT
n30bITKA BO3/TyXa B TOMOYHOM Kamepe coctasisiet 1,05.

3agaua
B kotme, paboTtaromeM Ha OPUPOTHOM Trase, MOTEPH TEIIOTHI COCTABISIOT: C
yXOIAMUMH TazaMu — 7 %, OT Xumudeckod HermoiaHoTel roperuss — 0,04 %, ot
HapykHoro oxiaxnaenus — 0,8 %. Onpenenute KIIJ] kotna 6pyTToO.

3agaua
B koTenbHOW yCTaHOBKE TONOYHAs KaMmepa MpEeACTaBiIseT CcOo0OM IMIMHIP,
BHYTPEHHHMN auamerp kotoporo paeH 600 mm, a mnuHa 1800 mMm. Omnpenenwure
3¢ (HEeKTUBHYIO TOJIUIMHY U3TYYaIOLIETo CJIOsl B YKa3aHHOM TOIIOYHOM Kamepe.

3agaua
[TaponpousBoutenbHOCTh KoTia — /0 T/4. Pacxon mpupoJHOro raza Ha KOTEN
cocrasiser 1,35 m%/c. Onpenenure oTHeceHHOe K 1 M® TOIIMBA KOJIMYECTBO TEIJIOTHI,
BOCIIPHHSATOE BOJION B BOJSTHOM DKOHOMaM3epe, €CiIM B IIPOIIECCe HarpeBa ¢ dHTAIBITUS
MeHseTcs Ha BenmmuuHy 440 x/[x/kr. Pacxon Boasl Ha HENMPEPBIBHYIO IMPOJIYBKY HE
YYUTHIBATb.

3amaua
[loBepxHOCTh HarpeBa mnaporeperpesarens coctasuser 370 w2 Cpennuii
TeMIiepaTypHbIil Hariop B naporneperpeBarene — 380 K. Koaddunuent ternonepenaun
pasen 70 B1/(M*K). Onpenenure BEIUUMHY TEIUIOBOCIPHATHUS IIAapOIEPErPEBATEIs,
OTHECEHHOTO K 1 M® TOIIMBA, ECIM PAacXo/ IPUPOJHOro rasa cocrasisger 1,8 m¥/c.




5.2.3. IlepevyeHb KOHTPOJIBHBIX MATEPHAJIOB
JJIS1 3alIUThI KYPCOBOI'0 MPOEKTa/ KypcoBOH padoThl

3amura KypcoBoro npoeKkra

OTMeTka O JOMyCKe IMPOEKTa K 3alluTe IMOoJIy4daeTcsl MpU MNpeabsSBICHUU
MpenoaBarento opOPMICHHOM pPacUETHO-TIOSCHUTEILHON 3aMuCKd U TpaduyuecKon
YacTH (COTIACHO 3aJIaHUIO HA BBIIMIOJIHEHHE KYPCOBOTO MTPOEKTA).

3amuTa MpoeKTa MPOUCXOAUT JMO0 B popme Oecenpl ¢ mpernogaaBaTesieM, 0o B
dbopme mnyOAMUHOW 3amuTHl, JHOO B (QopMe TECTUPOBAHUSA, B XOJ€ KOTOPHIX
MIPOBEPSICTCS] 3HAHWE CTYJICHTOM Ha3HAYEHUS W METOJUKH BBIMOJHEHHBIX PACUETOB,
CIIOCOOHOCTH aHANTU3UPOBATh PE3YJIbTAThI, TOJYUYEHHBIE B XO/I€ PACUECTOB.

Tunosvle 3a0anus npu npogedeHul 3auumol 8 popme becedvl ¢ npenooasamenem, OO
8 (hopme nyOIUUHOU 3aUUMbl

Jlns ouenxu oceoenus komnemenyuu IK-1 (unouxamop IHK-1.1)

1. CdopmynupoBatrh 1eIb BBIOJIHEHUS KypPCOBOTO MPOEKTa M MEPEYHCIUTh pellacMble IS ee
BBITIOJIHEHUS 3a/1a41

2. TlosicHUTS, B 4Ye€M  COCTOAT  OTIMYMA  TEIUIOBOTO  IIOBEPOYHOIO  pacyera
[IapOTEIUIOr€HEPUPYIOLIEH YCTAaHOBKH OT TEIIOBOIO KOHCTPYKTHBHOI'O PACYETA.

3. VYka3zaThb IIOCIEIOBATENBHOCTh TEIUIOBOTO pacyeTra IIOBEPXHOCTHM HarpeBa, Ha3BaHHOM
IpenojaBaTeseM

4. OOwsicHuth BiMsHUE Kod(duumeHTa u30bITKAa BO3MyXa, IOJABAEMOTO Ha TOpEHHE, Ha
Bennuuny KII/] naporemnnorenepupyromieil ycTaHOBKI

5. Jng 3agaHHOM MAapONpPOU3BOAUTENBHOCTH IaporeHepaTropa IpU M3BECTHBIX IapameTpax
MEPErpeToro napa v NUTaTeIbHOW BOJBI, PACX0/ie TOIUIMBA M €r0 TeMJIOTBOPHOHM CIIOCOOHOCTH
paccuutath KIIJl OpyTTO MaporenioreHepupyomeil ycTaHOBKU

6. Ilpu M3BECTHBIX 3HAYEHUAX TEIUIOCOAEPKAaHUS MPOAYKTOB CrOPAHUS HA BXOJ€ B MOBEPXHOCTh
HarpeBa M Ha BBIXOJE M3 HEE JUIs U3BECTHBIX PACXOJ0B MPOLYKTOB CTOPAHMS M HarpeBacMoro
TEIJIOHOCUTEN U TapaMEeTpPOB HArpeBaeMoro TEIJIOHOCUTENS Ha BXOJE B IIOBEPXHOCTb,
paccyuTaTh NapaMeTpbl HArPEBAEMOT0 TEINIOHOCUTEIIS HA BBIXOJIE€ U3 IIOBEPXHOCTH HArPEBa

JIna ouenxu ocgoenus komnemenuuu IK-4 (unouxamop I1K-4.1)

1. Vka3arp, KakMe MOBEPXHOCTH HAarpeBa M B KakKoW IOCIEI0BATEIbHOCTH OMBIBAIOT MPOAYKTHI
CrOpaHus MPH IBUKEHUU B Ta30X0I€ paCCUUTHIBAEMOTO ITaporeHepaTopa

2. Ha3Barb 371€MEHT MaporeHepUpYIOLIe YCTaHOBKH, BBIOpAHHBIN MpernojaBaTesieM Ha YepTexe
KOTJIa, yKa3aTh €ro Ha3Hau€Hue, ONUCcaTh MPUHIUI paObOThI

3. Tloka3arpe Ha 4yepTeke maporeHepupyroIIell YCTaHOBKHM JIEMEHT, Ha3BaHHBIN MperoiaBaTelieM,
yKa3aTh €ro Ha3HauYeHue, ONMUcaTh MPUHIMI PabOThI

Tunosvie 3a0anus npu NPogedeHUU 3auumsol 8 popme mecmupo8anus

Jlns ouenku oceoenusi komnemenyuu IK-1 (unouxamop ITK-1.1)

3aganue 1

Bbi0epuTe 01MH U3 YeTbIpeX BADHAHTOB O0TBETA

Kakue norepu ternots! onpeaensitor Beanunny KITJ Tomounsix yctpoicTB?

a) IOTEPHU TEIUIOTHI C YXOSIIMMH ra3aMH U OT XUMHUYECKOH HEMOIHOTHI TOPEHUS;
0) MOoTepH TEIJIOTHI OT XUMUYECKOW U MEXaHUYECKOM HETIOJIHOTHI TOPEHHS,;



B) MOTEPU TEIJIOTHI OT MEXaHUUYECKOW HETOTHOTHI TOPEHUS U OT HAPY KHOTO OXJIAXKICHUS;
I') IOTEPH TEIUIOTHI OT HAPY>KHOT'O OXJIAKICHUS U C YXOIAUIUMH ra3aMH.

3aganue 2

Bbi0epuTe 01MH HJIH HECKOJIBKO U3 YeThIPpeX BADUAHTOB O0TBETA

UYrto BXOIUT B 33[1a4y TEIUIOBOI'O IOBEPOYHOT'O pacueTa KoTia?

a) onpexaenenue KII/ xotna;

0) ompeneneHre pacxoja TOIINBA,

B) OIpeJIeNICHHE Pa3MePOB MMOBEPXHOCTEN HArpeBa;

T') OIIpeIeJICHUE MapaMeTPOB TEIDIOHOCUTEIICH Ha TPAHHIIaX BCEX MTOBEPXHOCTEH HArpeBa.

3aganue 3

Bri0epuTe 01UH U3 YeThIpeX BAPMAHTOB O0TBETA

Temneparypa IbIMOBBIX Ta30B Ha BBIXOJIE M3 BOASHOTO sKoHOMai3epa paBHa 500 °C. [Ipu stoi
Temreparype u kKo3dduuuenre m30bITKa Bo3ayxa o = 1 SHTambmus O6IMOBBIX TazoB paBHa 8000
KI[)K/MS, a JHTaIbNMS Bo3QyXa paBHa 6500 KZ[)I(/M3. Onpenenure OEHCTBUTEIBHYIO SHTAJIBIIUIO
JTBIMOBBIX Ta30B Ha BBIXOJE W3 BOJISHOTO 3KOHOMaii3epa, eciiu K03(pPuImeHT n30biTka BO3Iyxa 3/1eCh
paBeH o = 1,25.

a) 14 500 xJx/m>,;

6) 9625 xJx/M>,;

B) 16 125 xJIx/M3;

r) 10 000 KJ[x/M°.

3ananue 4
BblﬁepI/lTe OJAUH U3 quBIpeX BapI/IaHTOB oTrBeTa
Kakum o6paszom onpenensiercs KITJ] OpyTro KoT/Ia 1Mo ypaBHEHHIO 00paTHOro Gananca?
Q .
a) 1, =-2100;
Q
6) N, =100—(q, + s +0, + 05 + 05 ) ;
B) 1, = 2 +Q3+84 +Q Qs 40
p

r) HCT IIPABUJIBHOT'O OTBCTA.

3aganue 5

Boi0epuTe 0o11H U3 YeThIpeX BAPHAHTOB OTBETA

TToBepXHOCTh HarpeBa BOISHOTO dKOHOMaitzepa coctanseT 1000 m?. CpemHuil TeMIepaTypHbIit
Harop B dKoHoMaii3epe — 400 K. Kospdumment temnonepenaun pasen 100 Br/(m?-K). Onpenenute
BEJIMUMHY TETIOBOCHIPHATHS YKOHOMai3epa, OTHECEHHOTO K 1 M® TOIIMBA, €CIH PacXoJ MPHUPOIHOTO
rasa cocTaBiseT 5 mo/c.

a) 8000 xJ[x/m°;

6) 800 xJIx/M3;

B) 50 KJIx/M3;

r) 1250 KJIx/™M3.

3aganue 6

Bbi0epuTe 01H HJIH HECKOJIBKO U3 YeThIPpeX BADUAHTOB O0TBETA

Kakue U3 mepednciaeHHBIX MapaMeTPOB OMPEICSIISIOT BETUNIHHY KOA(PPHUITUESHTa COTPOTHRBICHUS
TPEHUSI TBUKEHHIO TIOTOKA?

a) IMHA KaHaJa;

0) OTHOCUTEIbHAS [IEPOXOBATOCTh CTCHOK KaHala;

B) SKBUBAJICHTHBIN JHAMETpP KaHAJIa;

r) uucio PeitHonbca.

3amanue 7



Bri0epuTe 01UH U3 YeThIPeX BAPMAHTOB O0TBETA

IToTOK Ta3a, MIOTHOCTH KOTOPOro paBHa 0,8 Kr/M°, TIOMEpevHO OMBIBAET Mydok Tpy6. CKOpOCTh
MOTOKA Ta3a B CKATOM CEYEHUH Ta30X0/1a cocTaBigeT 5 M/c. Onpenennure CONpOTHBIICHHE MTydKa TPYO,
ecyii Ko (UIIMEHT MECTHOTO COITPOTUBIIEHUS IMy4Ka TpyO paBeH 4.

a) 4 Ila;

0) 8 Ila;

B) 40 ITa;

I') HET MPaBUILHOTO OTBETA.

3ananue 8

BbiGepuTe 01MH U3 YeThbIpeX BAPDMAHTOB 0TBETa

Kakum o0pa3oM ompezaensieTcsi cpefHsisi CKOPOCTbh IMOTOKAa MapoOBOASHONW CMeCH B JaHHOM
CeUeHHUH TPYObI?

a) KaK OTHOIIIEHHE MacCOBOT'0 Pacxo/ia CMECH B TPyOe K MPOXOJHOMY CEUEHUIO TPYObI;

0) oTHOILIEHHE 0OBEMHOTO PACX0a CMECH K ITPOXOAHOMY CEUCHHIO TPYOBI;

B) OTHOILIEHHE MacCOBOT'0 pacxo/ia napa K HOoJIHOMY IPOXOJHOMY CEYEHUIO TPYObL;

') OTHOIIIEHHE 0OBEMHOTO PAacX0/1a BOJBI K TIOJIHOMY MPOXOITHOMY CEUCHUIO TPYOBI.

3ananne 9

BobiOepuTe 01MH U3 YeThIPEX BAPHAHTOB 0TBETA

YeMy paBeH IMOJIC3HBIN HAOP KOHTYPa UPKYIISALIUAHN ?

a) BEIMYMHE THPABINYCCKUX COMPOTUBIICHHI B OIIYCKHON CUCTEME;

0) BeIMYMHE TUAPABIMYECKUX COMTPOTHBIICHUH B IOJJbEMHON CHCTEME;

B) IBIDKYIIEMY HAropy HUPKYJISAINN;

I') Pa3sHOCTU JABIKYIIETO Hamopa LUPKYJSALMUM U TUAPABINYECKOTO CONPOTUBIICHUS OIYyCKHOMN
CHUCTEMBI.

3aganue 10

Bbi0epuTe 0o1MH U3 YeThbIpeX BAPMAHTOB 0TBETA

Yro coboii mpencTapiseT Ko3(UIIMEHT TEMI0BOM pa3BepKku?

a) OTHOIIEHHE CPEJHETO YIENbHOTO TEIUIOBOCIPHUATHS Pa3BEPEHHON TPYyObl K CpenHeMy
yZI€IbHOMY TETJIOBOCIIPUSATHIO 3JIEMEHTA;

0) OTHOWIEHHWE CPEJHET0 YACIBHOTO TEIJIOBOCTIIPUATHS JJIEMEHTa K CpelHEMY YACIbHOMY
TEIUIOBOCHPUSATHIO Pa3BEPEHHOM TPYOBbI;

B) OTHOIIEHHE NPUPALICHHUS DHTAIBIIUU CPEIbl B pPa3BepEeHHON TpyOe K cpenHeMy ee
NPUPALIEHHIO B JIEMEHTE;

T') OTHOIIIEHUE CPETHETO MPUPAIICHHUS SHTAIBITUN CPEIBI B DJIIEMEHTE K MPUPALMICHUIO SHTAIBITHH
B pa3BepeHHOH TpyoOe.

Jlns ouenxu oceoenus komnemenuuu IK-4 (unouxamop IK-4.1)

3ananme 1

BoiGepuTe o1MH U3 YeThIPpEX BAPHAHTOB 0TBETA

YKaXuTe Ha3HAYCHUE TTApOBOTO KOTIIa?

a) 3a CUYET TEIUIOTHI, BBIJCISAIONICHCS TPH CrOPAHUN OPTAaHUYECKOTO TOILIMBA, TCHEPUPYETCS Tap
3aJJaHHBIX TTAPaMETPOB;

0) cueT TeIUIOThl KOHICHCAIIUH BOSIHOTO ITapa HarpeBaeTcsl BoJia Il HY K/ TeIUIOCHA0KEHUS;

B) MOTEHIIMAIbHAS SHEPTHUS IIEPETPETOr0 BOASHOTO Mapa mpeodpa3yeTcs B 3JIEKTPOIHEPTHIO;

T') HET IPABUJIHLHOTO OTBETA.

3ananue 2

Bblﬁepl/lTe O/IMH WJIN HECKOJIBKO U3 Y€ThIPEX BAPDUAHTOB OTBETA

Kaxkue Bubl OpraHu4ecKoro TOIINBa MOKHO CKUIaTh B KAMEPHBIX TOMKAX?
a) TBEPJIOE;



0) KHUIKOE;
B) ra3000pa3Hoe;
F) HU OAWH U3 NCPCUUCIICHHBIX BUAOB TOIIJIMBA.

3apanmne 3

Bbi0epuTe 01MH U3 YeThbIpeX BAPMAHTOB O0TBETA

B Kakux KOTENbHBIX YCTAaHOBKAaX TCHEPHPYETCS Map JUIS IMapOBBIX TYpOMH HA TETUIOBBIX
ANEKTPOCTAHIIUSIX ?

a) B IPOM3BO/ICTBEHHBIX;

0) MPOU3BOJICTBEHHO-OTOIUTENbHBIX;

B) OTOIIUTEIIbHBIX;

T') SHEPTreTHYECKUX.

3anaunmue 4

Boi0epuTe o11iH U3 YeThIpeX BAPMAHTOB OTBETA

Kak Ha3bIBaeTcst 3KpaH, KOTOPBIH pa3MEIIaeTCsl B TONKE U JICTHT €€ Ha JIBE MOJYTONKH?
a) LICHTPAJIbHBII;

0) pa3eauTeNbHBIN;

B) CpEIHMIA;

T') IBYCBETHBIN.

3aganme 5

Bbi0epuTe 0o11H U3 YeTbIpeX BAPDMAHTOB OTBETA

Kakas u3 cxem OBHMXKEHHS Mapa U MPOAYKTOB CrOpaHUsS B KOHBEKTHBHOM IapolieperpeBaTelie
ABIISICTCS HanbouIee 1es1ecoo0pa3Hoi ¢ MO3UIUI HHTEHCUBHOCTH TETNIOOOMEHA M HAaJIe)KHOCTH PabOTHI
TpyO moBepXxHOCTEH HarpeBa?

a) MPSAMOTOYHAS;

0) MPOTUBOTOYHAS;

B) CMeIlIaHHas: NepBas 1o XOoAy Iapa 4acTh — MPSMOTOK, BTOpast — MPOTUBOTOK;

I') CMEIIaHHasA: NIepBas 10 X0y Mapa 4acTh — IPOTHUBOTOK, BTOpasi — MPSMOTOK.

3aganue 6

Boi0epuTe o11H U3 YeThIpeX BAPHAHTOB O0TBETA

JlommyckaeTcsi i KUTIEHUE BOJIbI B YyTYHHOM dKOHOMamzepe?

a) I0IyCKaeTcs;

0) JoIycKaeTCsl, €CIM SKOHOMA3ep KUIISIIEro TUIa,

B) JIOITyCKAETCsI, €CITH MPETYCMOTPEHO OTKJIFOUCHHE YIKOHOMAak3epa 1o Ta30BOMY TPAKTYy;
T') HE I0IyCKaeTCs.

3aganue 7

Bbi0epuTe 01MH HJIH HECKOJIBKO U3 YeThIPpeX BAPDHAHTOB O0TBETA

UTo W3 HIDKENEPEUHCICHHOTO MOXHO OTHECTH K MPEUMYIIECTBAM pPEeTreHEpaTUBHBIX
BO3TyXOTIOJIOTpeBaTeieii mepea TpyoIaTbIMu?

a) OOJbIIIasi ra30IIOTHOCTD;

0) MeHbI1IHEe rabapuThl;

B) IPOCTOTA KOHCTPYKITUH;

r) 0oJiee BBICOKAsI TEMIIEpaTypa MoI0TPEBA BO3AyXa.

3ananme 8

Bri0epuTe 01MH U3 YeThIpeX BADUAHTOB 0TBETAa

VYKakure OCHOBHYIO (DYHKILHUIO cemapalroHHOro 6apa®aHa BOJOTPYOHOIro MapoBOro KOTIa ¢
€CTECTBEHHOH IUPKYJIISAIHEH ?

a) OTJeNIeHHe mapa OT BOJIBI;

0) OT/AeJICHNE TTEPErPeTOro mnapa OT HACHIIIICHHOTO;



B) HarpeB BOJIbI U JIOBEJICHHUE €€ IO KUIICHNUS,
I') KOMIIEHCAIlMsl HEPaBHOMEPHOCTU MOTpeOJIeHUsI Mapa M BBIMYCK BO3AyXa M3 MapOBOASIHOTO
TpakTa KoTJa.

3aganue 9

Bbi0epuTe 01MH U3 YeThbIpeX BAPMAHTOB O0TBETA

Kakoe 13 TAroyTheBbIX YCTPONCTB padoTaeT B 00JIee TAKEIbIX YCIOBUSIX ?

a) TyTbeBOW BEHTUIISITOD;

0) apIMOCOC;

B) B KOTJax IMOJA HAJIyBOM JbIMOCOC, @ B KOTJaX C YpaBHOBEUIEHHOW TArOW IyTheBOU
BEHTUJISATOD;

') U AYTHEBOI BEHTUJISITOP, U IBIMOCOC PAa0OTAIOT B OJJMHAKOBBIX YCIOBHSIX.

3aganune 10

Boi0epuTe o11iH U3 YeThIpeX BAPMAHTOB OTBETA

[Ipn kakoll CTPYKType NOTOKa MapOBOISHOM CMeCH OOECHEeUMBAIOTCS HAWIYYIIHE YCIOBHUS
OXJIQXKICHUS CTEHOK TPYyO?

a) MpH My3bIPbKOBOM;

0) CHapSTHOI;

B) CTEP)KHEBOM;

I') SMYJbCUOHHOM.

3aganume 11

Bri0epuTe 011H U3 YeThIpeX BADUAHTOB 0TBETAa

Jeasparop, ycTaHaBIMBaeMblid B KoTelbHOM Wi Ha TOC, mpeaHa3HavyeH:
a) IUIsl yAaJeHus apa U3 NapoBOASIHON CMECH;

0) ynaneHus KHCIOpOJa U YIIIEKHUCIIOT0 ra3a U3 XUMOYHILIEHHON BOJIBI;
B) HACBHIIICHUS] XUMOUYHUIIIEHHON BOJIbI KUCIIOPOAOM;

I') yMSTYEHUS CHIPON BOJIOIIPOBOIHOM BOJIBI.

3aganue 12

Boi0epuTe o11H U3 YeThIpeX BAPHAHTOB O0TBETA

Paspermaercs 1M W3MEHSATh TOJOKEHUE 3aJBUKEK, BEHTHJIEH U KHOMOK YIpPaBIEHUS Ha
000py/1I0BaHUU B XOZI€ MPOTUBOABAPUMHBIX TPEHUPOBOK?

a) pa3peliaercs;

0) pasperniaeTcsi TOJILKO Ha PE3€PBHOM 000PY/I0BaHUH,

B) pa3pelniaeTcs TOJIbKO Ha BCIIOMOTaTeIbHOM 000PYI0BaHHH;

T') HE pa3peniaeTcs.

5.3. TunoBble KOHTPOJIbHBIE 321aHUs (MATEPHAIbI)
JJISl TEKYLero KOHTPOJISl B ceMecTpe

3ammuTa J1a0opaTOpPHBIX padoT

B MeTomMueckux yKazaHUSAX K BBIMIOJHEHHUIO JIA0OpaTOPHBIX paboT 1o
JUCIUIUIMHE TPEJCTaBICH NepeueHb Ja0dOopaTOpHbIX padoT, Mg KakIod pabdoThl
yKazaHa IIeJib, WMEIOTCS HEOOXOIUMBbIE TEOPETHUYECKHE CBeACHUS (pa3o0paHbl
OCHOBHBIC TIOHSTHS TO TeMe paldOThl W TPOU3BEJCHO OMUCAHHWE THUIOBBIX CXEM
pa3MereHuss 000py/IOBaHUsS) U METOJIWYECKUE yKa3aHUS K TOPSJIKY BBITIOJIHEHUS W
00paboTKe pe3ybTaTOB, MPUBEACH MEPEUCHb KOHTPOIBHBIX BOIIPOCOB.

3amura 51a0OpaTOpHBIX pPabOT BO3MOXKHA TIOCJIC TIONYyYEHHs 3aJlaHus Ha



BBIITOJIHCHHUC pa6OTBI, AOITyCKa K BBIIIOJIHCHWUIO, BBIIIOJIHCHUA, O6pa6OTKI/I pPE3yJIbTATOB,

opopMIICHUSI OT4ETA,

MIPOBEPKU MPABUIBHOCTH BBINOJHEHUS 3aJaHus. 3alluTa

NpOBOAUTCA B (QopMe coOeceloBaHUsl TMpermojaBaTelii CO CTYJISHTOM II0 TeMe
naboparopHoit paboThl. [IpuMepHBIi MepeueHb KOHTPOJBHBIX BOMPOCOB IS 3AIIUTHI
J1a00paTOPHBIX pabOT MpeICTaBICH B TaOIHIIE.

Ne

Tema mabopaTopHOit pabOTHI

KoHTposbHbIe BOIPOCH

1.

JIaboparopHast pabota Nel.
HccnenoBanue paboTh
ra30BOr0 000PYAOBaAHHUS
kotensHOM (TTK-4.1)

1. C kakoil menpio mepex OOMMM Ha KOTEN 3allOPHBIM YCTPOHCTBOM
YCTaHABJIMBAIOT M30JHPYIONIHe (hIaHb?

2. [ms dero mpedHa3HAYCHBI TPYOONpPOBOOBI  OE30MAaCHOCTH U
MIPOAYBOYHBIE CBEYH Ha OOBSI30YHOM Ta30IPOBOJE KOTIOB?

3. Ha xakyto BpIcOTy 1m0 HOpMam TpeOyeTcss BBIBOIUTH TPYOOIPOBOJIBI
MPOJTyBOYHBIH U 0€30IaCHOCTH U C KaKOH LEJbIO 3TO JiesiaeTcsi?

4. Jlnsg yero mpegHa3HAueH KIANaH-OTCEKaTedb M KAKOB IPUHLUII €ro
padoThI?

5. TlocnemoBaTenbHOCTh  MOJATOTOBKM  Ta30BOr0  OOOpYAOBAaHUS U
OOBSI30YHBIX ra30IPOBOJIOB K PACTOIKE KOTIIA.

6. s dero mpenHa3HaUCHA pacxoJOMepHas Iaioa?

7. Kaxum o0Opa3oM onpenensieTcs: KOHEN IPOAyBKH ra30IpoBoa?

8. Kakum o0Opa3oM HE0OXOIMMO TIPOBEPATH OTCYTCTBHE YTEUCK U3
(hTaHIIEBBIX COEAMHEHNUH I'a30IPOBOJIOB M U3 Ta30BOH apMaTypsl?

9. Kakum oOpazoM TpoBepsieTcsi IUIOTHOCTb 3aKPBITHS  3allOpPHBIX
YCTPOUCTB?

JlaboparopHast pabota Ne2.
HccnenoBanue nmpuHIUIA
JIEACTBUSA ra30BbIX TOPEIOK

(TK-4.1)

1. Yro Ha3BIBaeTCS ra30BOM TOPEIKOH?

2. Tlo xakuM MpHU3HAKaM KIACCH(PUIIUPYIOT Fa30BbIC TOPEIKH?

3. Kakum o6pa3om KIaCCH(QUIIUPYIOTCS ra30BbIC TOPEIKH B 3aBHCHUMOCTH
0T cnocoba mojgayv B TOIOYHYIO KamMepy ra3a M BO3JyXa W YCIOBHH HX
CMeIeHHs?

4. KakuMm 00pa3oM KIacCU(QULUPYIOTCS ra30Bble TOPEIKU B 3aBUCUMOCTH
oT criocoba mojauu Bo3ayxa’?

5. I'me m 3a cuer 4ero MPOHMCXOAWT CMEIICHHE ra3a C BO3AYyXOM MpH
WCTIONIb30BaHUN TU((y3HOHHBIX TOPETOK?

6. I'me mpomcxXoauMT cMeIIeHHe ra3a C BO3JAYyXOM IIPH HCIIOIb30BaHWU
WHKEKIIMOHHBIX TOPENIOK HU3KOTO M CPETHETO JIaBJICHHS?

7. Kaxue meponpuatust HeoOXOAMMO MPOBECTH IIPH ITOATOTOBKE I'a30BOH
TOPEJKH K PO3KHTY?

8. Tlopsiok mycka ra3oBbIX TOPEIIOK.

9. Ilo KkakuM TpU3HAKAM MOXHO CYAUTH O TMOJHOTE CrOpaHus
ra3000pa3HoOro TOIInBa?

10.B  kakoil MOCIEIOBATEILHOCTH MPOU3BOAATCS  YBEIMYCHHUE U
YMEHBILIEHUE HAarPy3KH ra30BbIX FOPEIoK?

11. ITopsiioK BBIKIIFOUEHHS] Fa30BBIX TOPETIOK.

JIaGoparopHas paboTa Ne3.
Uccnenosanue npuHnmna
JeWCTBUS Ta30Ma3yTHBIX
TOPEJIOK U Ma3yTHBIX

¢dopcynok (I1K-4.1)

1. T'me mpouCXOOUT CMEIIEHHWE Ta3a C BO3IYyXOM INPU HUCIOJIb30BAHUU
ropesioK ¢ NPUHYAUTEIbHON Noiayeit Bo3ryxa?

2. B pesynbrare uwero pocruraercst 3(@QeKTHBHOE M HKOHOMHYHOE
CKUTaHUEe MazyTa?

3. s yero npegHa3HaueHbI Ma3yTHbIE (OPCYHKH?

4. Kaxk knaccuuuupyroTcs Ma3yTHble (GOPCYHKH I10 CIIOCO0Y pacHbUICHHS
ToTINBAa?

5. Kak ocymectsisiercst paboTa rasomasyTHoi ropenkun [MI'M?

6. IlocnemoBaTenbHOCTh OIEpalMi TPH PO3KHUIEe I[apPOMEXaHHUYECKOi
Ma3yTHOH (OPCYHKH.

7. Mepsl 6€30TTACHOCTH MPU PO3KHUTe HOPCYHKH.

8. TlociemoBaTeabHOCTH OMEPAIUE JJIS YBEIHUCHHUS HArPy3KH IPU padoTe
KOTJIa Ha MasyTe.

9. TlocnenoBaTenbHOCTE ONEpalUil U1l CHIDKCHUSI Harpy3ku npu pabore
KOTJIa Ha Ma3yTe.

JlabopaTtopHas pabota Ne4.
N3yueHnne KOHCTPYKLIHUU
KOHJICHCAIIMOHHOTO
BojorpeitHoro kotiia bI'TY

1. Kakue oCHOBHBIE Y3JIbI BXOJST B KOHCTPYKIMIO KOHIEHCAIIMOHHOTO
BogorpeiiHoro kotiaa BI'TY um. B.I'. lllyxosa?

2. OnmmuTte YCTPOHCTBO PAJMAIOHHON YaCTH KOH/ICHCAIIHOHHOTO
BogorpeiiHoro kotiaa BI'TY um. B.I'. lllyxoga.

3. VYkaxuTe Ha3HAYCHHE W ONMUIMTE NPUHIHKI PA0OTHI pafUallMOHHON 4acTh




Ne | Tema maGopaTopHO# pabOTHI KoHTposibHBIE BOITPOCHI

uMm. B.I'.IllyxoBa (HK-4_1) KOHJeHcaunoHHoro Bogorpeinoro kotiaa bI'TY um. B.T'. Illyxoga.

4. VYkaxute Ha3HAYCHHE U ONMIIUTE YCTPOICTBO anuabaTHOI yacTu
KOHJIEHCAllMOHHOT O BojtorperiHoro kotaa bI'TY um. B.I'. Illyxoga.

5. Omnummute yCTPOUCTBO KOHTAKTHO-PEKYIIEPATHBHOM YacTh
KOHJIEHCAllMOHHOT O BojtorperiHoro kotaa bI'TY um. B.I'. Illyxosa.

6. VYkaxuTe HaA3HAYCHUE W OMHUIINTE MPUHIIUAI PaOOTHl KOHTAKTHO-
PEeKyINepaTUBHOMN YaCTH KOHJEHCALIMOHHOT0 BogorpeitHoro kotia bI'TY um.
B.T". Illyxos.a.

7. OnumuTe MOpSIOK IMycKa B paboTy KOHICHCAIIMOHHOTO BOJOTPEHHOTO
xorna BI'TY um. B.I'. lllyxosa.

Pelienue 3a1a4 HA NPAKTHYECKUX 3aAHATUAX
Tunoevle pasnoyposnesvie 3a0auu u 3adanus (I1K-1.1)

3amava
IIpu cxuranuu 1 M3 npupogHOro rasza o0pa3OBaIUCh CIEMYIOIHME OOHEMBI
KOMIOHEHTOB npoxykTos cropanus: CO, — 1,01 3 N, — 7,9 M3 H,O — 2,09 o
Onpenenure 00beM MPOAYKTOB CrOPaHUs, €CJIHM TEOPETHYECKH HEOOXOIMMBIN 00BEM
Bo3qyXxa Ha ropenue cocrapiager 10 Mm%, a kod>ppuIMEHT H30BITKA BO3LyXa —
o=1,015.

3agava
TemmnepaTtypa IBIMOBBIX Ta30B Ha BbIXOJe M3 kKoTia paBHa 150 °C. Ilpu atoit
TeMIiepatype U kodp¢uureHte u30bITKa BO3AyXa 00 = | SHTaIbIUs JBIMOBBIX T'a30B
paBra 2700 xJ[x/M3, a oHramenms Bosmyxa paBHa 2400 x/lx/m®. Ompenenure
JNEHUCTBUTEIBHYIO SHTAJIBIINIO ABIMOBBIX I'a30B Ha BBIXOJE U3 KOTJIA, €Cl KOA(DPUIUEHT
M30bITKA BO3/lyXa 3/I€Ch PAaBEH Oyx = 1,45.

3agaua

B KOTENBHOM arperarte MapolpoH3BOAUTENLHOCTHIO 30 T/4 cxuraercs 0,62 m3/c
IPUPOJHOrO ra3a ¢ Temnoroil cropanus 32 000 xJ[x/m3. B korie BolpabarbiBaeTcs
NeperpeThlii Map, HampaBigeMblii mToTpebutTensiMm ¢ dHTanbnuert 3320  /[x/kr.
DHTAIBIINS MUTATEILHOM BOJBI cocTaBisieT 610 x/[k/Kr, a SHTANBIINSA BOALI HA JIMHUHN
HachIlleHUs Ipu JgaBieHun B Oapabane — 1120 x/[x/kr. IlomorpeB Bo3mayxa, UAyIIEro
Ha ropeHue, BHe Kotrja He mpowusBomautcs. Ompenenute KIIJ xotnma Opytro, eciu
pacxon NpoayBOYHOU BOJIBI COCTABIAET 4 % MapOonpOnu3BOAUTENBHOCTH.

3anava
Koren B HErazorjoTHOM HCIOJIHEHUH pabOTaeT C YpaBHOBEIIEHHOW TsAroi. B
Ka4eCTBE TOIUIMBA UCIOJB3yeTCs Ma3yT. OObEM TOMOYHOM KaMephl cocTaBiseT 150 m3,
a IONHas IIOBEPXHOCTh ee creH — 175 m°. Omnpenemure >p(eKTUBHOE 3HAYEHHUE
KpUTEpHUsl TOTJIOMATEeIbHON crocoOHocTn (kputepus byrepa), ecnu koddduimeHT
MOTJIONICHMsT JTy4uel ra3oBod ¢aszoit cocraBiser 1,3, a KOd(PPUIMEHT MOTIONICHUS
JTy4eu caXucThIMu yactuuamu — 1,4.

3anava
[Taponpon3BoauTenbHOCTh KOTJIA — 75 T/4. Pacxox mpupoaHOro rasa Ha KOTEI




cocrasnseT 1,55 M%/c. OtHecennoe Kk 1 M® TOIIMBA KOJIMYECTBO TEIUIOTH, BOCIPHHATOE
nmapoMm B maponeperpepatene pasHo 6300 xJIx/M3. OmpenennTe SHTANBIUIO mapa Ha
BBIXOJIE U3 MapoIleperpeBaTelis, €ClIM HHTAIBIUS I1apa Ha BXOJE B IapoleperpeBaTelib
cocrapiseT 2750 kJ[x/Kr.

3agaua
Onpenenure CpelHIO TEMMEpaTrypy MPOAYKTOB CrOpaHHUs B  BOJISHOM
ASKOHOMaM3epe, eciiu TeMIieparypa IpOJyKTOB CTOpaHUsl Ha BXOJE B HEro COCTaBIISIET
750 °C, a Ha BeIXoge paBHa 420 °C. Temmeparypa BOJbI Ha BXOJI€ B dKOHOMai3zep
cocrtaisieT 105 °C, na Beixozae — 142 °C. Cxema ABMKEHHS — IPOTHBOTOK.

3agaua
Koaddumuent temnosoit 3pdextuBHocT Ppectona coctasuser 0,8. Onpenenure
Ko3(puimeHT Temonepenayn B PecToHe ecau KO3(P(UUIHUEHT TEIUIOOTAAur OT ra3oB
Tpybam (ectona usaydeHueM paseH 33 Br/(M*-K), a xomsexuueil — 29 Br/(M*K).
Koad¢umenT ucnonb3oBanus MOBEPXHOCTH HArpeBa NPUHATH PaBHBIM 1.

5.4. Onucanue KPHUTEPHUEB OLICHUBAaHUA KOMHeTeHIIl/Iﬁ 1 IIKAJbI OICHUBAaHUA

[Ipu mpomexyTouHOW arTecTanuu B ¢opMe 3adeTa HCIOJIb3YETCs CleTyIomast
IIKaja OLIEHUBAHUS: HE 3a4TEHO, 3aU4TEHO.

[Ipu mpomexxyTouHoil artectanuu B (opme auddepeHIMPOBAHHOIO 3a4eTa
NpH 3alUTe KYPCOBOI0 NMPOEKTA MCIOJb3YeTCS CIEIyIolas IKajla OlEHWBAHMUS:
2 — HEYJIOBJIETBOPUTEIHHO, 3 — YAOBJIETBOPUTENHHO, 4 — XOPOIIIO, 5 — OTIUYHO.

[Ipu mpoMeKyTOUHOM aTTecTauu B (hopMe IK3aMeHa HCIOIb3YETCs CIEAYOIIast
IIKajga OIEHUBAHUS: 2 — HEYJOBJICTBOPUTENIBHO, 3 — YJIOBJIETBOPUTEIHHO, 4 — XOPOIIIO,
5 — OTJIMYHO.

Kpurepusimu oneHnBaHus JOCTUKEHAN MTOKA3ATENEH SIBISIOTCSA:

HanmeHnoBanue Kpurepnuii onieHnBaHus
IOKA3aTels OLCHUBAHUS
pe3yabpTaTa o0ydeHus
0 AWCIHILIMHE

ITK-1 Crocoben k Y4aCTuro B MOATOTOBKE HpOGKTHOfI AOKYMCHTAIMU 110 OTACJIbHBIM Y3JIaM U
3JIEMEHTaM TEIJIOMEXaHNUECKON JacTu

IMK-1.1. HpOI/I3BOI[I/IT pacydCThl TCIIIOMECXAHUYICCKOT'O O60py,HOBaHI/I$I, €T0 Y3JI0B 1 3JICMCHTOB B
COOTBETCTBUH CO CTAHAAPTHBIMU METOAUKAMHU U Tpe6OBaHI/ISIMI/I PYKOBOIAIMNUX JOKYMCHTOB

3HaHUS 3HaHHWE TEPMUHOB, ONIPENEICHHUM, TOHITHH

3HaHUE OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOUIEHUH, IPUHIIMIIOB

O0BeM OCBOCHHOT'O MaTepuaa

IlonHOTa OTBETOB Ha BOITPOCHI

YeTKOCTh M3JI0KEHUS] M HHTEPIIPETAaluy 3HAHUI

YMmenus IlonHOTa BBRIIIOJIHEHHOTO 3aJaHUs

KadecTBO BBITTOJITHEHHOTO 3aaHus

CaMOCTOSTEIIbHOCTh BHIITOJIHCHUS 3adaHusg

YMenue CpaBHHBATb, COTIOCTABJIATHL 1 0606H_IaTB 1 ACJ1aTh BBIBOJBI

KadectBo odhopmiienust 3agaHus

HpaBI/IJ'IBHOCTB IMPUMCHCHUSA TCOPCTUICCKOTO MaTCpUalia




Hasrikn Bp100Op METOAMKY BBIOJHEHUS 33 JaHUS
AHanu3 pe3yJbTaTOB pelICHUs 3a1a4
OO60CHOBaHME MOJYYCHHBIX PE3YJIbTATOB
OHCHKa MMpCroaaBaTciIicM BBICTABJISICTCA HHTCTPAJIbHO C y‘IéTOM BCECX

IoKasarejien u KPpUTCPHUCB OLICHUBAHMN.

[Tpu mpoMeKyTOUHOM aTTecTanuu B GopMe 3auera’

Onenka copMUPOBAHHOCTH KOMIIETSHIIMM 110 TTOKA3aTeN0 3HAHU.

Kpurepuit YpOoBEHb OCBOCHMS M OLICHKA
HE 3a4TEHO 3a4TE€HO
3HaHuE TEPMHUHOB, He 3Haet TepMUHOB U 3HaeT TepMUHBI ¥ OTIPEICICHIS
OonpeaeIeHUM, MOHATHI OIpe/IeTICHAIM

3HaHME OCHOBHBIX
3aKOHOMEPHOCTE,
COOTHOUICHUH, IPUHIIUIIOB

He 3HaeT 0CHOBHBIX
3aKOHOMEPHOCTEN, COOTHOILICHUH,
MIPUHIIAIIOB MPOSKTHPOBAHUS
KOTCJIbHBIX YCTAaHOBOK M HUX
2JIEMEHTOB

3HaeT OCHOBHBIC 3aKOHOMCPHOCTH,
COOTHOIICHMUS, TPUHIHUIIBI
MPOCKTUPOBAHUA KOTCIBbHBIX
YCTAaHOBOK U HMX 3JICMCHTOB

O0BEM OCBOEHHOI'O MaTcpHrajia

He 3naeT 3Ha4yuTEILHON YacTH
MaTepraia JUCIUIIINHEI

3HaeT MaTepuai IUCUUILTAHEL B
JIOCTAaTOYHOM 00BEME

ITonHOTa OTBETOB HA BOIIPOCHI

He naer orBeTHI Ha OOJIBIIMHCTBO

JlaeT oTBETHI HA BONIPOCHI

BOIIPOCOB
YeTKOCTh U3I0KEHUS U Wznaraer 3nanus 0e3 normueckoit | M3maraer 3Hanus 6e3 HapyIIeHUH B
TIOCJIEZIOBATEIbHOCTH JIOTUYECKOH MOCIIeI0BATENFHOCTH

MHTEPIIPETAlluU 3HAHUN

He nnmoctpupyet nzioxeHue
MOSICHSIIOIIMMH CXEMaMH,
PUCYHKaMHU U IpUMepaMHu

Bemonaser TIOSACHAIOIIHNE PUCYHKU
1 CXEMbI KOPPEKTHO U TOHATHO

He uznaraet uiam HEBEpHO
M3JIaraeT ¥ HHTePIPETUPyeT
3HaHUA

I'pamOTHO M 11O CyHIECTBY
W3J1aracT 3HaHUs

Ornenka chOpMHUPOBAHHOCTH KOMITETCHITUH 110 TIOKA3aTeN0 Yvenus.

Kpurepuii

ypOBCHL OCBOCHHUA M OLICHKA

HEC 3a4TCHO

3a4TCHO

IlonHOTa BBIIIOJIHEHHOTO
3aJaHus

3aganne He BBIIIOJIHEHO

3az[aHHe BBITIOJIHCHO ITOJTHOCTBIO

KauecTBO BBHIIOITHEHHOTO
3aJaHusd

HmeroTces cynecTBeHHbIC
OIHI/I6KI/I HpI/I HNUCITIOJIBb30BaHUH
00111€#1 METOIUKH BBITTOTHEHHS
3a/1aHNs

3amaHue BBIIOIHEHO O€3
CYIIIECTBEHHBIX OIMHUOOK

CaMOCTOITENHLHOCTD
BBINTOJTHEH S 3a0aHUSI

He MoeT BEIIIOJIHHUTD 3aJaHHuC, B
TOM YHCJIC U C HOHOHHHTeHLHOﬁ
IIOMOIIBIO

Bemomnaser 3aJaHNC B OCHOBHOM
CaMOCTOATEIIBHO

YMeHue cpaBHUBATh,
COTIOCTABJIATH U 0000IIATh U
JEeJ1aTh BHIBOIBI

He ymeer cpaBHUBaTSH,
COIIOCTABIIATh K 00001IIaTh, a TAKKE
JeJ1aTh BBIBObI

YMeer cpaBHUBATh, COTIOCTABIIATh U
0000111aTh

KadectBo odopmiienust 3agaHust

3ananue o()OpMIIEHO HACTOIBKO
HEPSIIUTHBO, YTO HE TIOIaeTCs
TIPOBEpKE

3aganue oQOPMIICHO aKKYPaTHO, C
CCBUIKaMH Ha HCIIOJIb3yEMBbIe
MCTOYHHUKH

HpaBI/IHLHOCTB MMPUMCHCHUA
TCOPCTUUCCKOTO MaTCpualia

IIpu nprMeHEHNHN TEOPETUIECKOTO
MaTepHaja JOMyIIeHbl OLIHOKH,
OTHOCSIIIAECS K METOIMKE
BBITIOJTHEHHS 33 JaHUs

Teopetnueckuil Mmatepuan
MIPUMEHEH U HHTEPIPETUPOBAH B
LI€JI0M IIPaBUIBHO




Onenka copMUPOBAaHHOCTH KOMIETEHIINH MO MoKa3zaTento Hagviku.

Kpurepuit

ypOBeHB OCBOCHUS U OLICHKA

HC 3a4TCHO

3a4TCHO

BBI60p MCTOJHMKH BBIIIOJIHCHUS
3aJaHus

HeBepHo BrIOpaHa MeTOAMKA
BBITIOJIHEHHUS 3a1aHUS

MeToarKka BITOTHEHUS 33 IaHUS
BEIOpaHa B IIEJIOM BEPHO

AHanu3 pe3ysNbTaToB pelIeHUs
3a1a4

He nmpowusBenen ananus
pe3yJIbTaTOB PELICHUS 3a0a4u
IpU HEOOXOIMMOCTH TAaKOTO
aHanusa

[TpousBenen ananus
pe3yIbTaTOB PELICHUS 3a/1a4d U
C/IeTIaHbl BBIBO/IBI

O06ocHOBanue

[IpencraBnsiemble pe3ynbTaThl HE

[IpencrapnsieMbie pe3ynbTaThI

pe3yNIbTaToOB

MMOJTYyYCHHBIX

000CHOBaHBI

000CHOBAaHBI U B IIEJIOM
apryMEHTHPOBAHbI, IMCIOTCS
CCBUIKH Ha HOPMATHBHbIC,
CIPaBOYHBIE U YIEOHO-
METOAMYECKHE HCTOUHUKH

[Ipu nmpomexxyTouHoi arrectanuu B (opme auddepeHHUpPOBAaHHOTIO 3a4eTa

MpH 3al[UTe KyPCOBOTO MPOEKTA

Ornenka chopMHUPOBAHHOCTH KOMITETECHIIMH 110 MOKA3aTEII0 3HAHUL.

Kpurepuit YPpOBEHb OCBOEHUSI U OLICHKA
2 3 4 5
3HaHue TepMUHOB, | He 3HaeT 3HaeT TEpMHUHBI U 3HaeT TEpMUHBI U 3HaeT TepMHUHBI U
OTIpeIeTICHHIA, TEPMHHOB U OTIpeiesIeHNs], HO oTIpeNeeHus OTIpeJIeNICHH S, MOYKET
MOHATHH OIpeIEIICHUH JOIyCKaeT KOPPEKTHO
HETOYHOCTHU chOpMyIHPOBATH UX
(hopmyHpoBOK CaMOCTOSITENIbHO
3HaHue OCHOBHBIX | He 3HaeT OCHOBHBIX | 3HAET OCHOBHBIE 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE
3aKOHOMEPHOCTEH, | 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH,
COOTHOIIICHUH, COOTHOIIICHUH, COOTHOIICHUS, COOTHOIIICHUS, COOTHOIIICHHUS,
IMPUHLOMUIIOB IMPUHLOUIIOB MIPUHIHAIILI IIPUHOUIIBI IIPUHIHAIILI
MIPOEKTUPOBAHUS MIPOEKTHPOBAHUS MIPOEKTHPOBAHUS MPOEKTHPOBAHUS
KOTCJIbHBIX KOTCJIBHBIX KOTECJIbHbBIX KOTCJIBHBIX
YCTAaHOBOK U UX YCTAaHOBOK U HUX YCTAaHOBOK U X YCTaHOBOK M UX
3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB; UX 3JIEMEHTOB; MOXKET
WHTEPIPETHPYET U | CAMOCTOSITENIBHO UX
UCITOJIB3yET 00BSCHUTH U
HCIIOJIb30BaTh
ObBem He 3naet 3HaeT TOIBKO O0nagaeT 3HaHNEM OGnanaer TBEpABIM
OCBOEHHOTO 3HAYUTEIBHON OCHOBHO Marepuasna TIOJTHBIM 3HAHUEM
Marepuaia JacTH MaTepuaia MaTepuall JUACHUIUINHEL, HE Marepuala
JIACLUIUIMHBI JOVCUMILIMHBI, HE YCBOMJI HEKOTOPBIE JOVCUMILINHBI,
YCBOWJI €T0 JIeTaliell | HIOAHCHI BIIa/IeeT
JIOTIONTHUTETBHBIMU
3HaAHUAMU
ITonnoTa otBeToB | He maer oTBeThI Ha Jlaer HenomnHbIe JaeT oTBeTHI HA [aet nonuele,
Ha BOIIPOCHI OOJIBIIMHCTBO OTBETHI Ha BOIIPOCHI, HO HE BCE | PA3BEPHYTHIE
BOIIPOCOB 6OJILLHHHCTBO — IIOJIHBIC OTBECTHI Ha
BOIIPOCOB MIOCTaBJICHHBIE
BOIPOCHI
YeTkocTh W3snaraer 3HaHus Wznaraer 3HaHus ¢ Wznaraer 3nanus Oe3 | Mznaraer 3HaHUs B
0e3 JoruyecKoin HapyHIICHUSMH B HapyLIeHNH B JIOTUYECKON




H3JI0KCHUA U IMOCJIEI0BATECIIb- JIOTUYECKOU JIOTUYECKOM TIOCJICA0BATEIIBHOCTH,
HUHTCPHIpCTAlIUN HOCTH OCJICA0BATCIIb- IOCJIEA0BATEIIb- CaMOCTOATEIIbHO UX
3HaHUI HOCTH HOCTHU HUHTEPIPETUPYS U
aHAIU3UPYs
He wmoctpupyer | Bsinmonnser Beinonusier Beinonusier
H3JI0KCHHUE MOSICHAIOIINE MOSCHAIOIIHNE IMOACHAIOIIHNEC
MOACHAOIUMHA CXEMbI U pUCYHKH PHUCYHKH 1 CXEMbI PUCYHKH U CXCMbI
cXeMamu, He6pe)KHO nc KOPPEKTHO U TOYHO U aKKypaTHO,
pUCYHKaMHU U olLINOKaMH IIOHITHO PpacKpbIiBas NOJIHOTY
IIpAMepamMu YCBOCHHBIX 3HAHWUH
He n3naraer uinu Homnyckaet I'pamoTHO 1 11O I'pamoTHO U TOYHO

HEBEPHO U3J1araer
U UHTEPIIPETHPYET
3HAHUS

HETOYHOCTH B
H3JI0’KEHUH U
HMHTEPIIPETAITII
3HAHWUH

CYLIECTBY
M3JIaraeT 3HaHUs

ns3jaracTt 3HaHH,
JCIacT
CaMOCTOATCIIbHBIC
BBIBOJIbI

Onenka c()OpMUPOBAHHOCTH KOMIIETEHIINI MO MOKa3aTeN0 Yvenus.

Kpurepuit YPpOBEHb OCBOCHUS M OIIEHKA
2 3 4 5
TTomuoTa 3amanue He 3amanue 3amanue 3amanue
BBITIOTHCHHOTO BBIIIOJIHEHO BBITIOJIHEHO HE B BBITIOJIHEHO BBIIOJIHEHO
3aaHus MIOJTHOM O0BeMe MOJIHOCTBIO, HO TIOJHOCTBIO,
OTCYTCTBYIOT panuoHaIbHBIM
HEKOTOPHIC cIocooom
MMOSICHEHHS
KauecTtBO Hwmerorcsa 3agaHue 3agaHue 3agaHue
BBIIIOJIHEHHOT'O CYLIECTBCHHBIE BBIIIOJIHEHO C BBIIIOJIHEHO C BBIIIOJIHEHO O€3
3aIaHus OIMMOKH TpH 0O0JIBIIUM HEOOIBIIUMHU OILINOOK
HMCII0JIb30BAaHUU KOJIMYECTBOM HETOYHOCTSIMH
o0I1Ielf METOOUKNA | HETOYHOCTEH, HE
BBITIOJIHEHUSA HOCSIIIIUX
3a/1aHUS IIPUHLIUIIMAJIbHBI
1 XapakTep
CamocrosTenpHocTh | He Moxer Mo2keT BBIIIOJIHUTE | Beimonuser CaMOCTOATENBHO
BBIITOJIHEHU A BBIIIOJIHUTH 3aJIaHUE TOJIBKO C 3aIaHUE B BBITIOJTHAET 3aJIaHUE
3a1aHus 3aJlaHue, B TOM JIOTIOTHHUTEIIHLHOM OCHOBHOM
YHCIIE U C IIOMOIILIO0 CaMOCTOSTEIHHO
JIOTIOJTHUTEIILHOM
IIOMOIIBIO
YMmenune He ymeer Homyckaer YMeeT cpaBHUBaTh, | YMEET CPAaBHUBATh,
CpaBHMBAT, CPaBHHUBATH, OLIUOKU TIPH COIIOCTABJIATH U COIOCTABIIATE U
COIIOCTABJIATH U COIOCTABJICHUH, 0000111aTh, HO 0000111aTh, a TaKKe

COINIOCTABJIATH U

0060061IaTh U 1e1aTh 000011aTh, a TAKKE | 060OIIEHUH U IpU | JOIYCKaeT JieTiaeT BEpHbIE
BHIBOEL JeIaTh BEIBOJBL dopmymupoBanun | HeOOJbIIKE BBIBOJIBI
BBIBOJIOB HETOYHOCTH MpHU
(hopmynHrpoBaHUH
BBIBOJIOB
KaugectBo 3aganue 3amaHue 3a1anue 3amanue
odopmiteHus ohopmIIeHO odopmiteHO odopmIIeHO 0(opMITEHO
3aaHus HacCTOJIBPKO HEaKKypaTHO, aKKypaTHoO, ¢ aKKypaTHo, C
HCPSIIUTMBO, YTO HE | OTCYTCTBYIOT CCBUIKaMU Ha HEOOXOUMBIMH
rmogaacTcAa H€06XOI[I/IMBI€ HCIIOJIb3YEMBIC IHOACHCHUAMU N
IIPOBEPKE TIOSICHEHUS U NCTOYHUKHN CChIJIKAMU HA
CCBIIKH Ha HCITOJTb3yEMBbIe
HCIIONIE3YEMBIC UCTOYHUKH
WCTOYHUKHU
[TpaBUIBHOCTH [Ipu npumenennu [Ipu npumenennu Teoperuueckuit Teoperuyeckuit




MPUMCHCHUA
TEOPETUYECKOTO
marepuaa

TEOPETHUECKOTO TEOPETHUECKOT0
MaTtepuaja Marepuaja
JIOTTYIIICHBI JIOTTYIIICHBI
OIIINOKH, OIIIMOKH, HE
OTHOCSIIECS K HOCSILIHNE
METOIUKE MIPUHIIATAATBHBIH
BBIMTOJHEHHS xapakrtep

3aTaHMs

MaTepHai
IIPUMEHEH U
HHTEPIPETUPOBAH
B L[EJIOM
MPaBUIBHO, HO C
HECYIIECTBEHHBIMU
HETOYHOCTSIMHU

Marepual
IPUMEHEH U
HWHTEPIPETHPOBAH
NPaBUIIEHO

Onenka copMUPOBAaHHOCTH KOMIETEHIINH MO MoKa3zaTento Hagviku.

Kpurepuit YpOoBEHb OCBOCHMS M OLICHKA
2 3 4 5
Beibop  metoauku | Hesepno BbiOpana | Mertonunka MeTtonnka Bri6pana BepHas
BBIMOJTHEHUS METOIMKA BBITTOJTHEHHSI BBITTOJTHEHHSI WA HauboJee
3a1aHus BBITIOJTHCHHS 3a/1aHus BRIOpaHa 3a/1aHus BRIOpaHa panMoHaIbHas
3aIaHMs B 11€JIOM BEpHO, HO | B IIEJIOM BEPHO, HO | MeTOAMKA
HMCIOTCs HMCIOTCs BBIIIOJITHEHUS
HE3HAYUTEIILHBIE HEJI0YEThI, HE 3aMaHus
HETOYHOCTH TIPH OTHOCSIIUECS K
OIMMCaHuU OCHOBHBIM
OCHOBHBIX pacYeTHBIM
paC‘ICTHLIX 3aBUCHUMOCTSAM
3aBHCHMOCTEH
Ananuz He nmpoussenen Ananuz Honyckarores IIpousBenen
pe3yapTaToB aHaJIu3 pe3yabTaToB, HE3HAUYUTEIbHBIC | aHAJIU3
peleHus 3ana4 pe3yabTaToOB MOJIYYEHHBIX [IPU | HETOYHOCTH B pe3yabTaToOB
pelIeHUs 3a4a4M | PELIEHUH 3a4a4M | XOJ€ aHAJIN3a pelIeHus 3a1a49n
npu MIPOBOIUTCS pe3yabTaToOB U CHCIIaHbI
HEOOXOIUMOCTHU TOJIBKO TIPH pelIeHUs 3a]a4i | UCUEPIIBIBAIOIINE
TaKOTO aHaJIu3a MMOMOIIY BBIBOJbI
penogaBaTes
O00oCcHOBaHUE [Ipencrasnsempie | Mmerores IIpencraBnsiembie IIpencrapnsiembie
110 J'[y‘-ICHHI)IX PE3YJIbTATEI HE 3aMCYaHus K PE3YIbTATHI PE3YIbTAThI
Pe3yIBTATOB 000CHOBaHBI [IOJIy4YE€HHBIM 000CHOBAHBI U B 000CHOBAHBI, YETKO
pe3ynbTaram, LIEJIOM apryMEHTHPOBAHBI C
OTCYTCTBYET B ApTyMEHTHUPOBAHBI, | yKa3aHHEM CCBHUIOK
JIOCTaTOYHOU VMEFOTCS CCBUTKM HA | HA HOPMATHBHBIE,
CTEMEHN UX HOPMATHBHBIE, CTPaBOYHBIE U
000CHOBaHHE CTPaBOYHBIE U yueOHO-
yueOHO- METOIUYECKHE
METOINYECKHE HUCTOYHUKU
HCTOYHUKU

[Tpu mpomMexyTOYHOM aTTecTaluu B opMe IK3aMeHa:

Ornenka c(hOpMHUPOBAHHOCTH KOMITCTCHIIMH 110 MOKA3ATEII0 SHAHUL.

Kpurepuit YpOBEHb OCBOEHUSI U OLICHKA
2 3 4 5
3HaHue TepMuHOB, | He 3Haer 3HaeT TepMUHBI U 3HaeT TepMUHBI U 3HaeT TepMUHBI U
ONpeeICHUM, TEPMUHOB U OTpe/ieIeHUs, HO olpeneeHus OTIpEACTICHHS, MOYKET
MOHATUI ompeaeIeHII JIOITYCKaeT KOPPEKTHO
HETOYHOCTHU chOpMyIHPOBATH UX
(popmy.HPOBOK CaMOCTOSITENIbHO
3HaHue OCHOBHBIX | He 3HaeT OCHOBHBIX | 3HAaeT OCHOBHBIE 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE
3aKOHOMEPHOCTEH, | 3aKOHOMEpPHOCTEM, 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH,




COOTHOIIICHUH, COOTHOIIICHUH, COOTHOIIICHUS, COOTHOIIICHUS, COOTHOIIICHUS,
MPUHIUIIOB MPUHIUIIOB MPUHIUIIBI TPUHIUIIBI MPUHIUIIBI
MPOEKTUPOBAHUS MPOEKTUPOBAHUSA MPOEKTUPOBAHUS MPOEKTUPOBAHUSA
KOTEJIbHBIX KOTEJIbHBIX KOTEJIBHBIX KOTEJIbHBIX
YCTaHOBOK U UX YCTaHOBOK U UX YCTaHOBOK U UX YCTaHOBOK M UX
3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB; UX 3JIEMEHTOB; MOXET
HWHTEPIPETUPYET U CaMOCTOSITEILHO UX
HCHOJIB3YET OOBSICHHUTH H
HUCTIOIB30BATh
O0bem He 3naet 3HaeT TOILKO OO0mazaer 3HaHUEM O0nanaer TBEpAbIM U
OCBOEHHOI'0 3HAYUTEIIbHOU OCHOBHOM Marepuana TOJTHBIM 3HAHUEM
Marepuaia Y4acTH MaTepHraia Marepual JIUCTIUTUTNHEI, HE Marepuaia
TTACITUTITIHBI JUCITUTUINHEI, HE YCBOMWJI HEKOTOPBIE JIUCITUTUINHBI,
YCBOMJI €T0 JIETaNe | HIOAHCHI BIIaJIC€T
JIOTIOJTHUTENTLHBIMU
3HAHUSMHU
[Tonuota orBeTtoB | He maer orBeTHl Ha JlaeT HemoOJIHEBIE Jlaet oTBETHI HA Jlaet nomnHele,
Ha BOIIPOCHI OOJIBITTMHCTBO OTBETHI HA BOITPOCHI, HO HE BCE | Pa3BEpHYTHIC
BOITPOCOB OOJIBIIINHCTBO — IIOJIHBIC OTBEThI Ha
BOIIPOCOB IIOCTABJICHHBIC
BOIIPOCHI
YeTtkocTh Nznaraet 3HaHus M3naraet 3HaHus C W3naraer 3uHanus 06e3 | M3naraer 3HaHus B
M3JI0KEHUS U 6e3 oruueckoit HapyIIEHUSIMH B HapyLICHUH B JIOTUYECKOU
MHTCPIIPCTAHN IOCJICAOBATCIIb- JIOTUYECKOM JIOTUYECKON TOCJICA0BATCIIbHOCTH,
3HAHUUN HOCTHU II0CJICI0BATEIb- IIOCJIICA0OBATCIIb- CaMOCTOATECIBHO UX
HOCTU HOCTH HUHTEPIIPETUPYS U
aHAIM3UPYS
He wumoctpupyer | Bsinmonnser Beinonuser Beinonssier
U3JI0’)KEHHE MOSICHSIOLLINE MOSCHSIIOIIHE MOSICHSIOIIINE
TOSICHAIOILIIMMU CXEMBbI U pUCYHKHU PHUCYHKH U CXECMBI PUCYHKH U CXCMbI
cXeMaMu, HEOPEXKHO U € KOPPEKTHO U TOYHO M aKKypaTHO,
PHUCYHKaMH U OIIUOKaMH IIOHSITHO PpacKpbIBas NOJIHOTY
IpUMepaMu YCBOCHHBIX 3HAHWNU
He n3naraer nin Homyckaet I'pamoTHO 1 11O I'pamOTHO 1 TOYHO

HEBEPHO U3J1araer
U UHTEPIPETUPYET
3HaHUSA

HETOYHOCTH B
HA3J0KEHUH U
HMHTEPIIPETAITII
3HAHHUH

CYLIECTBY
M3JIaraeT 3HaHUs

n3jaaracTt 3HaHMA,
JAciaacTt
CaMOCTOATCIIbHBIC
BBIBO/IbI

Onenka c)OpMUPOBAHHOCTH KOMIIETCHIIMHI MO MOKa3aTeN0 Yuenus.

Kpurepnit YpOBEHb OCBOECHMS M OLICHKA
2 3 4 5
ITommaOTA 3amanue He 3amanue 3amanne 3agaHue
BBIITOJTHEHHOT'O BBIIIOJIHECHO BBIITOJIHECHO HE B BBLIITOJIHEHO BBITIIOJIHECHO
3a7aHus [IOJIHOM 00BbEME [IOJIHOCTBIO, HO IIOJIHOCTBIO,
OTCYTCTBYIOT palnuoHaIbHBIM
HEKOTOPBIC crnocooom
TIOSICHCHUA
KauectBO Nwmerorcsa 3aganue 3aganue 3amanue
BBIIIOJIHEHHOT'O CYLIECTBEHHBIE BBITIOJIHEHO C BBITIOJIHEHO C BBITIOJTHEHO 0€3
3a/1aHUS OLIMOKYU NpHU 00JBbIIUM HEOOJIBIINMHU OIIMO0K
HCIIOJIb30BaHUH KOJIMYECTBOM HETOYHOCTSIMH
o0IIel METOIUKNA | HETOYHOCTEH, HE
BBITIOJIHEHUS HOCSIITUX
3aJIaHus MPUHIUTTAAIIBHBI
1 Xapakrep
CaMOCTOSITeJ'H)HOCTI) He MOXET MO)KGT BBIIIOJIHUTH BLIHOJ'IHSIGT CaMOCTO?ITeJIBHO




BBITIOJIHEHUS BBITIOJTHATD 3a/1aHHUE TOJIBKO C 3aJaHuC B BBITIOJTHSIET 33/IaHNE
3aaHMS 3aJ]laHUEe, B TOM JTOTIOTHATETHHOM OCHOBHOM
YHUCIIe U C MOMOIIbIO CaMOCTOSITEIEHO
JOMNOJIHUTEIbHOMI
MTOMOTIBIO
VmMmenue He ymeer Homyckaer YMeeT cpaBHUBaTh, | YMEET CPAaBHUBATh,
CpaBHHBATb, CpaBHUBATH, OIIUOKY TIPU COTIOCTABIIAATh U COITOCTABIIATE U
COMOCTABIISTE 1 COITOCTABJIATH U COIIOCTABJICHUH, 0000111aTh, HO 0000111aTh, a TAKKe
06061ATs B AeNaTh 000011aTh, 8 TAKKE | 000OIIEHUM U IpU | JOIMYyCKAeT JIeTaeT BEpHBIC
BBIBOIBI JIeNaTh BBIBOIBI dopmyupoBanun | HEOOJIbIIKME BBIBOJIBI
BBIBOJIOB HETOYHOCTH IIpHU
(hopMymHpoBaHUT
BEIBOJIOB
KauectBO 3amanue 3amanue 3amanne 3amanve
odopMIIeHHS oopmieHo o(hopMIIEHO o(hopMIIEHO oopmieHo
3a1aHus HACTOJIBKO HEaKKypaTHO, AKKypaTHO, C aKKypaTHO, C
HEPSILIUBO, YTO HE | OTCYTCTBYIOT CCBhUIKaMH Ha HEO0XOAUMBIMU
rnogaacTcia H606X0,Z[I/IMI>Ie HCIIOJIb3YyEMBIC INOACHCHUAMU U
IIPOBEPKE IIOSICHEHUS U HUCTOYHUKHN CChIJIKAMHU Ha
CCBUIKHY Ha HCIIOJIB3YyEMBIC
UCIIOJIb3yEeMBbIE HCTOTHHKH
HCTOYHUKHU
[TpaBWIBHOCTH IIpu npumeHeHUn IIpu npumeHeHUn TeopeTuueckuit TeopeTuyeckuit
IPHUMEHEHHS TEOPETHIECKOTO TEOPETHIECKOTO MaTtepuan MaTtepuan
TEOPETHYECKOTO MaTtepuana Marepuana MIPUMEHEH U MIPUMEHEH 1
MaTepuana JIOTTYIIEHBI JIOTTYIIEHBI WHTEPIIPETUPOBAH | HHTEPIPETHPOBAH
OIIMOKHU, OIINOKH, HE B 1IE€JIOM MIPaBUIIEHO
OTHOCSIIIHECS K HOCSIIIINE MIPaBUIIEHO, HO C
METOJTUKE MIPUHIAITMANBHEIN | HECYIeCTBEHHBIMHU
BBITIOJTHEHHS XapakTtep HETOYHOCTSIMU
3aJIaHus

Ornenka chopMHUPOBAHHOCTH KOMITCTCHIIUI 110 MOKa3aTenno Hasbiku.

Kpurepuii YPpOBEHb OCBOEHUSI U OLICHKA
2 3 4 5
Breibop  metoauku | Hesepno BbiOpana | Mertonunka Meroauka BriOpana BepHas
BBIIIOJIHEHUS METOAMKa BBITIOJTHCHHUA BBITIOJTHCHHUA WJIM Hauboee
3aaHus BBITTOJTHEHUS 3aJjaHus BBIOpaHa 3aJaHus BIOpaHa palroHaIbHAs
3a/TaHUs B IIEJIOM BEpPHO, HO | B IIEJIOM BEPHO, HO | METOJMKA
HMCHOTCA HMCHOTCA BBITIOJTHEHUS
HE3HAUNTEIbHBIC HEJI0UEeThI, HE 3a/1aHus
HETOYHOCTH NpHU OTHOCAIIHECS K
ONMCaHUHN OCHOBHBIM
OCHOBHBIX pacyeTHbIM
pac4eTHBIX 3aBUCUMOCTSIM
3aBUCUMOCTEN
AHanus He npoussenen AHanus Honyckarores [Ipoussenen
pe3yJIbTaTOB aHaJIN3 pE3yIBTaTOB, HE3HAYNUTENbHBIC | aHAJIN3
peenus 3aga4y pe3yJIbTaToOB MOJIyYEHHBIX IIpU | HETOYHOCTH B pe3ysIbTaToB
peleHus 3a4a4i | peLIeHUH 3aJa4i | XOJ€e aHaIu3a peweHus 3agauu
pu IIPOBOJUTCS pe3ysIbTaToB U CHECIIaHbI
HEOOXOIMMOCTH TOJIBKO IIpU peweHus 3aa4i | UCUEPIBIBAIOLLINE
TAKOTO aHaJIn3a IOMOIIHA BBIBOJIbI
MpenoaaBarTesist
O0oCcHOBaHUE [IpencraBnsempie | merotes IIpencrasnsiembie IIpencrapnsiembie
TMOJIYYEHHBIX PE3yabTaThl HE 3aMCYaHUs K PE3YIbTAThI PEIYIbTAThI
DPE3yNIBTATOB 000CHOBAHBI TOJTyYE€HHBIM 000CHOBAHBI U B 000CHOBAHBI, YETKO

pe3ynbTaTam,

ICJIOM

apryMeHTHPOBaHbI C




OTCYTCTBYET B apryMEHTHPOBAaHbI, | YKa3aHHEM CChLIOK
JIOCTaTOYHOMN HMEFOTCS CCBIIKM Ha | HA HOPMATHUBHBIC,
CTETICHH UX HOPMATHUBHBIE, CTPaBOYHBIE U
000CHOBaHHUE CIIPABOYHBIC U y4eOHO-
yueOHO- METOITYCCKUC
METONYECKUEC HUCTOYHHKA
HCTOYHHKU

KpI/ITCpHHMI/I OLCHUBAHUA I[OCTI/I}KGHI/Iﬁ MoKa3aTesieh SIBISIOTCS:

HanmenoBanue
IMOKa3aTelIsl OLICHIUBAHMUS
pe3ynbTata 00y4eHHus
10 JUCIUTIIINHE

Kpurepuii onieHuBaHus

[1K-4 Criocoben pazpabaThiBaTh CXEMbI pa3MeIIeHUsI 00bEKTOB MPO(ecCHOHANBHOM eI TETbHOCTH B
COOTBETCTBUM C TEXHOJOIHEH IPOU3BOJICTBA
[1K-4.1. Ananu3upyet QyHKIHH, a TAKXKE MapaMeTphl U XapaKTePUCTUKNA PadOYHX IPOILIECCOB
00BEKTOB IPOPECCUOHATIBHOM JIEATEILHOCTH U OTIpeIeNIIeT UX MECTO U Ha3HAUCHHE B

TEXHOJIOTHYECKOHM CXeMe IPOU3BOJICTBA MPOAYKIIUI

3Hanusg

3HaHHUe TEPMUHOB, ONIPEICICHHUM, MOHITHIA

3HaHHE OCHOBHBIX 3aKOHOMEPHOCTEH, IPUHIIMIIOB

O0BEM OCBOEHHOI'O MaTcpHrajia

[TonHOTa OTBETOB HA BOIIPOCHI

YeTKOoCTh U3JI0KCHUS U HHTCPIIPCTAINH 3HAHUU

YmMmenusa

IlonHOTa BRIIOJIHEHHOTO 3aJaHus

KadecTBO BBITTOJIHEHHOTO 3aJaHus

CaMOCTOSTEIFHOCTD BEITIOJTHEHHUS 3aJaHusA

YMeHue cpaBHUBATh, CONOCTABIISITh U 0000IIATh U JIeJaTh BBIBOJIBI

HpaBI/IJ'IBHOCTB IMPUMCHCHUSA TCOPCTUICCKOTO MAaTCpUaJia

HaBeikn

Bp100p MeTOIMKH BBITTOJTHEHUS 33 /IaHUS

Amnanuz PE3YJIbTATOB BBIITOJIHCHHBIX 3aJaHuM

Onenka

IMpCroaaBaTciICM

BBICTABJIACTCA

MOKa3aTeel U KpUTEPUEB OIICHUBAHUSI.

[Tpu npomexyTouHOM aTTecTanuu B popme 3auera:

MHTETPAIIBHO  C

Yy4E€TOM  BCeX

Onenka choOpMUPOBAHHOCTH KOMIIETCHIIUH 10 TIOKA3aTENI0 3HAHU.

Kpurepuit YpOBEHb OCBOECHMS M OLICHKA
HE 3a4TEHO 3a4TEHO
3HaHue TEPMHHOB, He 3naer TCPMUHOB 1 3Haer TCPMHHLBI U OIPCACIICHUA
onpeeaeHui, TOHATHH OIIpe/IeTICHAM

3HaHWe OCHOBHBIX
3aKOHOMEPHOCTEN, TPUHIIUIIOB

He 3HaeT oCHOBHBIX
3aKOHOMEPHOCTEU, TPUHIIUIIOB
YCTpOUCTBa, pabOTHI U O€30MacHON
SKCIUTyaTaIlH KOTEIbHBIX
YCTaHOBOK M UX DJIEMEHTOB

3HaeT OCHOBHBIE 3aKOHOMEPHOCTH,
NPUHIIMITEL yCTPOICTBA, paboThI U
0e30macHOM HKCIUTyaTaluu
KOTEJIBHBIX YCTaHOBOK U MX
3JIEMEHTOB

OOBeM 0CBOGHHOTO MaTepHasa

He 3naeT 3HaUUTEIHHON YacTH
MaTepuanta TUCITATUINHBI

3HaeT MaTepuall TUCIUILUINHBI B
JI0OCTATOYHOM O00BEME

[TonHOTa OTBETOB HA BOIIPOCHI

He naet oTBeTh HA GOJBITMHCTBO
BOIIPOCOB

I[aCT OTBCTBI Ha BOIIPOCHI

YeTKOCTh U3I0KEHUT U

Usnaraer 3HaHUA 0€3 JIOTHYECKON
[1OCJIEOBATEILHOCTH

Wznaraer 3nanus 0e3 HapyIIeHUH B
JIOTHYECKOH MOCIIEeI0BATENHOCTH




UHTEpIPETALMY 3HAHUI

He winmtoctpupyeTt u3inoxxeHue
MOSICHAIOIIUMH CXEMaMU,
pPUCYHKaMH H IPHMEPaMHU

BrmonHsieT mosicHAIoINe PUCYHKN
U CXEMBbI KOPPEKTHO U TTOHATHO

He uznaraet uiau HEBEpHO
H3JIaraeT U UHTEPIIPETUPYET
3HAHUS

I'pamoTHO 1 1O CymECTBY
W3JIaraeT 3HaHUs

Onenka copMUPOBAHHOCTH KOMIIETEHITUH MO MMOKA3aTeNI0 Y menus.

Kpurepuit

ypOBeHB OCBOCHUS U OLICHKA

HC 3a4TCHO

3a4TCHO

ITonHOTa BBIIIOJTHEHHOTO
3aJaHus

3aganue He BEHIIOJIHEHO

3aI[aHI/Ie BBIITIOJIHCHO IIOJTHOCTBIO

KauecTBO BBIITOJIIHEHHOTO
3a7aHus

HMeroTcs CylecTBeHHbIE
OLIMOKH MPU UCTIOIb30BaHUH
o011ell MEeTOAMKH BbINOJIHEHUS
3aJaHus

3agaHue BBIIOIHEHO O3
CYIIECTBEHHBIX OITHOOK

CaMOCTOSTEIBHOCTD
BBINIOJIHEHUA 3aJaHUS

He MokeT BBIITOIHUTH 3aaHUE, B
TOM YHCJIE U C JOIIOJIHUTEILHOMN
TTOMOILIBIO

Bremomnnaser 3aganue B OCHOBHOM
CaMOCTOATCIIBHO

YMeHue cpaBHUBATD,
COITIOCTABJIATH U 00001IaTh U
JIEaTh BBIBOIBI

He ymeer cpaBHUBaTSH,
COIOCTABIIATH U 0000IATh, a TAKKE
JeJ1aTh BBIBOIbI

YMeer cpaBHUBATh, CONIOCTABIIATh U
0000111aTh

HpaBI/IJIbHOCTL MMPUMCHCHU A
TCOPCTUYCCKOI'O MaTCpualia

[Ipu npUMEeHEHHH TEOPETHISCKOTO
MaTepHaia JOMyIICHBI OITHOKH,
OTHOCSIIMECS K METOAUKE
BBIIIOJIHEHMS 3aJaHHs

TeopeTnyeckuii MmaTepuan
MIPUMEHEH U HHTEPIPETHPOBAH B
[IE€JIOM TIPaBUIBHO

Ornenka c)OpMHUPOBAHHOCTH KOMITETCHIIUI 110 MOKa3aTeNno Hasbiku.

Kpurepuii

ypOBCHL OCBOCHHIA M OLICHKA

HC 3a4YTCHO

3a4TCHO

Bb160p METOAMKY BBINOTHEHUS
3alaHus

HeBepHo BeIOpaHa METOAMKA
BBITIOJTHEHUSA 3aJaHUs

MeTo/imKa BBITIOTHEHNUS 33/1aHUS
BBIOpaHa B [IETIOM BEPHO

AHanu3 pe3yiapTaToB
BBIITOJIHEHHBIX 3aJJaHUN

He npoussenen ananus
PE3yIbTATOB BHIIIOJHEHHOTO
3aJlaHusl TIPU HEOOXOUMOCTH
TaKOr0 aHalIu3a

[IpousBeneH ananus
pPE3yIbTATOB BBIIIOJIHEHHOTO
3aJaHus U CAACJIaHbI BBIBO/bI

[Ipn mpomexyTouHOU

arrectauu B (popme auddepeHIIUPOBAHHOIO 3a4yeTa
MPHU 3a1IUTEe KYPCOBOI0 MPOEKTa

Ornenka c(hOpMHUPOBAHHOCTH KOMITCTCHIIMH 110 MIOKA3ATEII0 SHAHUL.

Kpurepuit YpOBEHb OCBOEHUSI M OLICHKA
2 3 4 5
3naHue TepMuHOB, | He 3HaeT 3HaeT TEpMHUHBI U 3HaeT TEpMUHBI U 3HaeT TEPMHHEBI U
OIIpEETICHNH, TEPMHUHOB 1 OTIpeJIeTIeH s, HO OTIpeNIeIeHUS OTIpEACTICHHSI, MOXKET
HOHATHH OIIpeieICHUM JOITyCKAeT KOPPEKTHO
HETOYHOCTH chopMyIMpoBaTh UX
(bopMyIUpOBOK CaMOCTOSITETHHO
3naHne ocHOBHBIX | He 3HaeT ocHOBHBIX | 3HAET OCHOBHBIE 3HaeT OCHOBHBIE 3HaeT OCHOBHBIE
3aKOHOMEPHOCTEH, | 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH,
COOTHOIICHHH, MIPUHIIUTIOB TIPUHIINTIBI TIPUHIHIIBL TIPUHIIHIIBI
MIPUHLUIIOB YCTPOHCTBA, pabOTHI | YCTPOHCTBA, pabOTHI | yCTpoicTBa, paboThl | ycTpoiicTBa, paboThI

u 0e30I1acHOMn

u 0e30I1acHON

u 0e30I1acHONn

n 0e30I1acHON




JKCIUTyaTaIuu SKCILTyaTaIuu SKCILTyaTaluu AKCIUTyaTaluu
KOTEJIbHBIX KOTEJIbHBIX KOTEJIBHBIX KOTEJIbHBIX
YCTaHOBOK U UX YCTaHOBOK M UX YCTaHOBOK U UX YCTaHOBOK U UX
3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB; UX 3JIEMEHTOB; MOXET
UHTEPIPETUPYET U CaMOCTOSITENIbHO UX
HCIIONb3YET OOBSICHUTD H
HCTO0JIb30BATh
O0beM He 3naet 3HaeT TOIBKO O06namaeT 3HaHUEM OO6mamaeT TBEPABIM U
OCBOEHHOTO 3HAUUTEIBHON OCHOBHOM Marepuana, He MIOJTHBIM 3HAHUEM
Marepuaa JacTH MaTepraja Marepual YCBOUJI HEKOTOPBIC Martepuana
TUCIUTLTAHBI JACIUTLTUHBIL, HE HIOQHCBI JIUCHUTIITUHBI,
YCBOMJI €T0 JIeTaNeu BIIAJICET
JIONOTHUTETEHBIMU
3HAHUSIMU
TTonnora orBeToB | He maet oTBeTH Ha JlaeT HeMoJHbIE JlaeT oTBETHI HA JlaeT nomnHeIe,
Ha BOIIPOCHI OOJIBIIIMHCTBO OTBETHI Ha BOIPOCHL, HO HE BCE | pa3BEepHYTHIC
BOIIPOCOB 6OJILIHI/IHCTBO — IIOJIHBIC OTBCTHI Ha
BOIIPOCOB IIOCTAaBJICHHBIC
BOIIPOCHI
YerkocTh W3naraet 3HaHus Mznaraet 3HaHus ¢ Wznaraet 3Hanus 6e3 | M3naraer 3HaHus B
N3JI0KEHUS U 0e3 moruyeckoin HapyUIEHUSMU B HapyLICHWUH B JIOTMYECKOI
HHTEpIpETaliu IIOCJICJ0BATCIIb- JIOTHYECKOM JIOTHYECKON TIOCJICOOBATCIIBHOCTH,
SHAHUH HOCTH T10CJIEI0BATENb- MOCJIEI0BATENb- CaMOCTOSITEITEHO UX
HOCTH HOCTH HUHTEPIIPETUPYSI
aHAIIM3UPYSI
He mmmroctpupyer | BsImonmHseT Brinonuser Bemonnser
M3II0KCHUE MTOSICHSIOIIIE TTOSICHSFOIITHE TIOSICHSIOIIINE
TOSAACHAIOIINMHU CXEMBbI U pUCYHKHU PHUCYHKH 1 CXEMbI PUCYHKH U CXCMbI
CXeMamu, HC6p€)KHO nc KOPPEKTHO U TOYHO M aKKypaTHO,
pHUCYHKaMHU 1 oHInOKaMu IIOHSITHO PpacKpbIiBas OJIHOTY
IpUMepamMmu YCBOCHHBIX 3HAHWNU
He n3naraer win Homyckaet I'pamoTHO 1 11O I'pamoTHO ¥ TOYHO

HEBEPHO U3J1araer
U UHTEPIPETUPYET
3HaHUSA

HCETOYHOCTH B
HM3JI0KEHUH U
UHTEpIpETAuN
3HAaHUU

CYLIECTBY
M3JIaraeT 3HaHUs

n3jaaracTt 3HaHMA,
JAciaacTt
CaMOCTOATCIIbHBIC
BBIBOJIbI

Ornenka c)OpMHUPOBAHHOCTH KOMIICTCHIIMI 10 MOKA3aTeN0 Yvenus.

Kpurepuii YPpOBEHb OCBOEHUSI U OLICHKA
2 3 4 5
TToxnoTa 3ajaHue He 3aganue 3ajgaHue 3ajanue
BBIIIOJTHEHHOTO BEITIOJTHEHO BBINOJIHEHO HE B BBITOJIHEHO BEIIIOJIHEHO
3aaHus MTOJTHOM 00beMe MOJTHOCTBIO, HO IOJHOCTBIO,
OTCYTCTBYIOT parroHATbHBIM
HCKOTOPBIC CIIOCOOOM
MOSCHEHMS
KauectBO Nwmerorcsa 3aganue 3aganue 3amanue
BBIIIOJTHEHHOTO CYILIECTBEHHbIE BBITIOJIHEHO C BBITIOJIHEHO C BBITIOJTHEHO 0e3
3a/1aHUS OLIMOKYU NpHU 00JBbIIUM HEOOJIBIINMHU OIIMO0K
HCIIO0Ib30BaHUU KOJINYECTBOM HETOYHOCTSIMHU
o0IIel METOIUKNA | HETOYHOCTEH, HE
BBIIOJIHCHUS HOCSIINX
3aJIaHus MPUHITATTAATTEHBI
1 Xapakrep
CamocrosTenpbHocTh | He Moxer Mo>KeT BBITOIHNUTE | BplnonHseT CaMOCTOSITEIILHO
BBITIOTHCHUS BBINIOJIHUTE 3aJlaHue TOILKO C 3aJaHue B BBIIOJIHSET 3 JaHHE
3aMaHus 3aJaHKe, B TOM JIOTIOIHUTEIbHOI OCHOBHOM




YUCIIC U C MTOMOILBIO CaMOCTOSITETIEHO
JOIIOJIHUTEILHOM
MTOMOIIBIO
VmMmenue He ymeer Homyckaer YMeeT cpaBHUBaTh, | YMEET CPAaBHUBATh,
CpaBHHBATb, CpaBHUBATH, OIIUOKY TIPU COTIOCTABIIAITh U COTIOCTABIIATh U
COMOCTABIISTE 1 COITOCTABJIATH U COIOCTABJICHUH, 0000111aTh, HO 0000111aTh, a TAKKe
06061aTs B KeNaTh 000011aTh, 8 TAKKE | 000OIIEHUM U IpU | JOIYCKAeT JIeTaeT BEpHBIC
BBIBOIbL JIeNaTh BBIBOIBI dopmymupoBanun | HEOOJIbIIKE BBIBOJIBI
BBIBOJIOB HETOYHOCTH IIpH
(hopMyHpoBaHUT
BEIBOJIOB
[TpaBWIBHOCTH IIpu npumeHeHUn IIpu npumeHeHUn TeopeTuueckuit TeopeTnueckuit
IPHMEHEHHS TEOPETHIECKOTO TEOPETHIECKOTO MaTtepuan MaTtepuan
TEOPETHYECKOTO Marepuaia Marepuaia MIPUMEHEH U MIPUMEHEH U
MaTepraa JIOTTYIIICHBI JIOTTYIIICHBI HWHTEPIPETUPOBAH | MHTEPIPETHPOBAH
OIIINOKH, OIINOKY, HE B LIEJIOM MIPABHIILHO
OTHOCSIIUECS K HOCSIITUE MPaBUIBHO, HO C
METOJANKE HpHHHHHHaHBHLIﬁ HECYIIECTBCHHBIMHA
BBIITIOJTHCHU S XapakTep HETOYHOCTAMU
3aJIaHMsI

Ornenka c)OpMHUPOBAHHOCTH KOMITETCHIIUI 110 MOKa3aTeNno Hasbiku.

Kpurepuit YpOoBEHb OCBOCHMS M OLICHKA
2 3 4 5
Br16op metoauku HesepHro BeiOpana | Meroauka Meronuka Bri6pana BepHas
BBIIIOJIHEHUS METOAUKA BBITTOJIHCHU L BBLITTOJIHCHU L WM HauboJee
3amanus BBITIOJTHEHHS 3aJaHAs BBIOpaHa 3aJaHAs BBIOpaHa panroHaIbHas
3aJaHus B [IEJIOM BEPHO, HO | B II€JIOM BEPHO, HO | MeTOAMKA
HMCIOTCs HMCIOTCs BBIIMIOJTHEHUS
HE3HAYUTEIILHBIE HEJI0YEThI, HE 3aMaHus
HETOYHOCTH MIPU HOCSIIINE
OIIMCaHNH MPUHIUAIIAAIbHBIN
OCHOBHBIX XapaxkTep
IMPUHIMIIOB
Ananus He npoussenen AHnanus Honyckarorcs [IpousBenen
pe3yabTaTOB aHaJIU3 pe3yIabTaTOB, HE3HAYUTEIIbHBIE | aHAIU3
BBITIOJTHEHHBIX pe3yapTaToB TOJIYYCHHBIX IPH | HETOYHOCTH B pe3yabTaToB
3a7laHul BBIIIOJTHEHHOTO BBIINIOJITHEHUU XO0Jle aHam3a BBIIIOJIHEHUSA
3aJlaHus IPU 3aJlaHus pe3yapTaToB 3aJlaHus U
HE00X0IUMOCTH MIPOBOJUTCS BBIIIOJIHEHUSA CIETIaHbl
TaKOr0 aHAIN3a TOJIBKO TIPH 3aJlaHUs HCUEPIBIBAOIIINE
IIOMOIIU BBIBOJBI
penogaBaTes

[Ipu npoMexyToyHOM arTecTauuu B popMe IK3amMeHa:

Onenka c(hOpMUPOBAHHOCTH KOMIIETECHIIUH 10 MOKA3aTeNI0 3HAHU.

Kpurepuit YpOBEHb OCBOCHMS M OLICHKA
2 3 4 5
3naHue TepMuHOB, | He 3HaeT 3HaeT TEpMHUHBI U 3HaeT TEpMUHBI U 3HaeT TEPMHHBI U
OIIpeJIeNICHUH], TEPMHUHOB U OIIpe/iesIeHUs], HO OIIpe/IeIeHUs OTIpEACIICHHS, MOXKET
TIOHSATHHA orpeaeIeHu JOITyCKaeT KOPPEKTHO
HETOYHOCTH chopMyIHPOBATH NX
(hopmyHpOBOK CaMOCTOSITETILHO

3HaHNE OCHOBHBIX

He 3HaeT OCHOBHEIX

3HaeT OCHOBHEIE

3HaeT OCHOBHBIE

3HaeT OCHOBHBIE




3aKOHOMEPHOCTEH, | 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH,
COOTHOIIICHUH, MPUHIUIIOB MPUHIUIIBI TPUHIUIIBI MPUHIUIIBI
TIPUHITUTIOBR yCTpOHCTBa, pabOTHI | YCTPOMCTBA, pabOTHI | YCTPOUCTBA, pabOTHI | yCTpOHCTBA, PabOTHI
1 0e30macHOM u Oe301macHOM u 0e301acHoM 1 Oe30macHOM
JKCIUTyaTaIuu SKCILTyaTaIuu SKCILTyaTaIuu SKCILTyaTalluu
KOTEJIbHBIX KOTEJIbHBIX KOTEJIbHBIX KOTEJIbHBIX
YCTAHOBOK M HX YCTaHOBOK U UX YCTaHOBOK U HX YCTaHOBOK U MX
3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB; UX 3JIEMEHTOB; MOXET
UHTEPIPETUPYET U CaMOCTOSITENIbHO UX
HCIIONb3YET OOBSICHUTD H
KCIIOJIb30BaTh
O0beM He 3naet 3HaeT TOIBKO O06nagaeT 3HaHUEM OO6mamaeT TBEPABIM U
OCBOEHHOI'0 3HAUUTEIBHON OCHOBHOM Marepuaia, He TTOJTHBIM 3HaHUEM
Marepuaa 4acTH MaTepualia Marepuail YCBOWJI HEKOTOPBIE Marepuana
OUCHHUILIUHBI JHUCHOUIININHBI, HE HIOAHCBI JAHUCHOUIIIINHBI,
YCBOMII €T0 JeTaneu BJIAJIEET
JIOTIOJTHUTENLHBIMU
3HAHUSIMU
[TonnoTa orBeToB | He naer orBeTsl Ha Jlaet HemoJHbIE JlaeT oTBETHI Ha JlaeT nosnHeIe,
Ha BOIIPOCHI OOJIBIIIMHCTBO OTBETHI Ha BOIIPOCHI, HO HE BCE | pa3BepHYTHIC
BOIIPOCOB OOJIBIIMHCTBO — IIOJIHBIE OTBETHI HA
BOIIPOCOB MOCTaBIICHHEBIE
BOITPOCHI
YeTtkocTh Usnaraer 3nanus M3naraer 31anus ¢ Wznaraer 3Hanus 6e3 | MznaraeT 3HaHus B
M3JIOKEHUS U 6e3 oruueckoit HapyLICHUSAMHU B HapyLICHUH B JIOTUYECKOU
UHTEPIIPETAlMU | TIOCIIEI0BATENb- JIOTUYECKON JIOTUYECKOI MOCJIEI0BATENILHOCTH,
3HAHUU HOCTH IIOCJICI0BATEIb- II0CJICAOBATCIIb- CaMOCTOATCIBbHO X
HOCTH HOCTH HUHTEPIIPETUPYSI U
aHAIIM3UPYSI
He wmmroctpupyer | BsImonmHsieT Brinonnser Bemonnser
M3II0KECHUE TMOSICHSIIOIIIHE TIOSICHSTIOLITHE TOSICHSIONINE
MOSICHAIOILIUMU CXEMBI U PUCYHKH PUCYHKH M CXEMBI PUCYHKH U CXEMBI
cXeMamu, Here)KHO nc KOPPEKTHO U TOYHO U aKKYypaTHO,
pUCYHKaMHU U OIIUOKaMH IIOHSITHO PpacKpbIBas MOJIHOTY
npUMepaMu YCBOEHHBIX 3HAHUU
He uznaraet wiu Homyckaet ['pamoTHO 1 O I'pamoTHO U TOYHO

HEBEPHO U3J1araer
1 UHTEPIIPETHPYET
3HaHUA

HCETOYHOCTH B
HM3JI0KEHUH U
HMHTEpHpETalun
3HAaHUU

CYIIIECTBY
W3J1araeT 3HaHUsI

M3JIaraeT 3HaHUs,
JIeJIaeT
CaMOCTOSTEJIbHbBIE
BBIBOJIbI

Onenka c)OpMUPOBAHHOCTH KOMIIETCHIIMI MO MOKa3aTeN0 Yvenus.

Kpurepuii YpoBeHb OCBOECHHMS M OLIEHKA
2 3 4 5
TloxnoTa 3amanue He 3aganue 3aganue 3ajanue
BBIIIOJTHEHHOTO BBIIIOJIHEHO BBIIIOJIHEHO HE B BBIIIOJIHEHO BBITIOJIHEHO
3aaHus ITOJTHOM 00BeMe MTOJTHOCTBIO, HO TIOJTHOCTHIO,
OTCYTCTBYIOT panroHaJIbHBIM
HCKOTOPBIC CIIOCOOOM
MOSICHEHHUS
KauecTtBO HNwmerorcsa 3amanue 3amanue 3agaHue
BBIITOJIHEHHOTO CYIIIECTBCHHBIC BBITIOJIHEHO C BBITIOJIHEHO C BBIMIOJIHEHO O€3
3aJaHusd OIIMOKY TpHU OOJIBIIIUM HEOOJIBIITUMHI OIINOOK
HCIIOJIb30BAHUH KOJIMYECTBOM HETOYHOCTSIMH
00I1ell METOAUKNA | HETOYHOCTEH, HE
BBITTIOJTHEHUS HOCSIIIINX
3aJaHus NPUHIUTAATIBHBI




1 Xapakrep

CamocrosTenbHocTh | He Mmoxer MoJKeT BBITIOJHHUTE | BrINoOIHIET CaMOoCTOSTENBHO
BBIIIOJIHEHUS BBITIOJIHUTD 3aJaHuE TOJIBKO C 3aJaHuE B BBITIOJTHAET 3aJITaHUE
3a1aHAsS 3aJIaHUE, B TOM JIOTIOJTHUTEIbHOM OCHOBHOM
YUCJIE U C IIOMOMIbIO CaMOCTOSITEIIbHO
JIOTIOJTHUTEIbHOM
ITOMOIILIBIO
YMenune He ymeer Homyckaer YMeer cpaBHUBATh, | YMEET CPAaBHUBATD,
CPaBHHBATb, CpaBHHUBATb, OIIUOKY TIPU COIIOCTABJISATh U COIIOCTABIISATE 1
COIIOCTABIISITD U COIIOCTABJIATE U COIIOCTABJICHHUH, 000011aTh, HO 0000111aTh, a TAKKe
0060011aTh U 1e1aTh 0606marp, a Takke | oGoOmweHny 1 pu | AOTyCKaeT JienaeT BepHbIE
BBIBOJIBI JIeNIaTh BBIBOIBI (GopMyIHMpoBaHUN HeOOJIbIINE BBIBOIBI
BBIBOJIOB HETOYHOCTH IIpH
(hopMyHpoBaHUT
BBIBOJIOB
[IpaBunbHOCTD IIpu npuMeHeHun IIpu npuMeHeHun Teopetnueckuit Teopetnueckuit
IpUMEHEHHs TEOPETUYECKOTO TEOPETUYECKOTO Marepual Marepuan
TEOPETHYECKOTO marepuana Marepuasa MPUMEHEH U MpPUMEHEH U
MaTeprana JOTYIIEHBI JOTYIIEHBI HHTEPIPETUPOBAH HHTEPIPETUPOBAH
OIIIHMOKH, OIIIMOKH, HE B IICJIOM MIPaBUIHLHO
OTHOCSIIIHECS K HOCSIIHE MPaBUJIbHO, HO C
METOJUKE MPUHITUITHATBHBINA HECYIIECTBEHHBIMU
BBIIOJIHCHHS XapaxkTep HETOYHOCTSIMH
3aJIaHus

Onenka c)OpMUPOBAHHOCTU KOMITETCHIINI 1O MOKa3aTento Hasbiku.

Kpurepuit YpOoBEHb OCBOCHMS M OLICHKA
2 3 4 5
Br16op meroauku HesepHro BeiOpana | Meroauka Meronuka Bri6pana BepHas
BBIIIOJIHEHUS METOAUKAa BBITTOJIHCHU L BBITTOJIHCHUSL WM HauboJee
3aaHus BBIITOJITHCHUA 3aaHus BBIGpaHa 3aaHus BBIGpaHa panroHajibHas
3aJaHusA B [I€JIOM BEPHO, HO B [I€JIOM BEPHO, HO METOIHKAa
HNMCHOTCA HUMCHOTCA BBITIOJTHEHUS
HE3HAYUTEIILHBIE HEJI0YEThI, HE 3aMaHus
HETOYHOCTH IIpH HOCAIINEC
OIIMCaHNH MPUHIUAIIAAIbHBIN
OCHOBHBIX XapakTep
IMPUHIXIIOB
Ananus He npoussenen Ananus Honyckarorcst IIpousBenen
pe3yJIbTaToOB aHau3 pE3yJIbTATOB, HE3HAYUTEIIbHBIE | aHAJINU3
BBITTOJHEHHBIX pe3yJIbTaTOB MOJYYEHHBIX MPU | HETOYHOCTH B pe3yJIbTaTOB
3a7laHul BBIIIOJIHEHHOTO BBITIOJIHEHUU XO0JIe aHaIu3a BBIITOJTHEHHUS
3a7aHus MpU 3a7aHus pe3yJIbTaTOB 3a7aHus U
HEOOXOMMOCTH | TPOBOAUTCS BBINOJIHEHUS CHEIaHbl
TaKOTO aHaJIn3a TOJBKO MPH 3a7aHus HCUYEPIIBbIBAIOIINE
TOMOILA BBIBO/IbI
MPENOIaBaTeNst
6. MATEPUAJIBHO-TEXHUYECKOE
1 YYEBHO-METO/JAYECKOE OBECIIEYEHHUE
6.1. MaTtepuajibHO-TeXHHYECKOEe OOecneyeHune
Ne HanmeHoBanne crienyalbHBIX TOMEIICHUN 1 OcHaNIeHHOCTh CHCIUAIFHBIX TOMEIICHUN 1

MMOMENICHUH IS CaMOCTOSTEIILHOM pa60TBI

MMOMEIIEHUI IJIsI CaMOCTOSTEILHOM pa6OTLI

1 YueOHas ayIUTOpHs JUIsl IPOBEIECHUS

CHeLII/IaHI/ISI/IpOBaHHaSI MC6CHB;




JICKIIMOHHBIX, IPAKTUYECKUX U Ja00paTOPHBIX
3aHATHH, TPYNIIOBBIX U MHAWBHyaJIbHBIX
KOHCYJIbTalluH, TEKYIIETO KOHTPOJIA,

MH(OPMALMOHHbIE CTeHIBI; Ja0opaTopHas
YCTaHOBKA « ABTOMAaTH3UPOBAaHHAs KOTEIbHAS
Ha ra3000pa3HOM U KHUJKOM TOILJIUBEY;

POMEXKYTOYHON aTTeCTalllH,
CaMOCTOSITENIbHON PabOTHI

nabopaTtopHas yCTaHOBKA JUIS U3YUYCHHS
paboThI TETUIOOOMEHHUKOB, KOMITHIOTED;
ra30peryJsITOPHBIN MyHKT mKahHON
I'PITIIIH-A-01-V I1IC, xoHOeHCAIIMOHHEIIH
Bojiorpeinbiil kotea BI'TY um. B.I'. lllyxoBa;
KOXYXOTpYOHBIE TeMIIOOOMEHHBIE amnTapaThl;
ropenka oouHas razosas ['bI" 8/21; nacoc
«Grundfoss» UPS 25-60; xuaKocTHEBIC
TEPMOMETPBI; TEPMOMETP CONPOTHUBIICHUS
1aTHHOBBIN Texanueckuii TC-1088

YuranbHbIHA 3a1 OMOIMOTEKN IS
CaMOCTOSITENTHON PabOTHI

Crnenuanu3upoBaHHas MeOeb;
KOMIIBIOTEpHAs TEXHUKA, MOJKIIOYEHHAS K
cetu «MHTEepHET», UMeroLIast JOCTYIl B
AJIEKTPOHHYIO HH(OPMALIMOHHO-
00pa30BaTeNIbHYIO Cpesy

6.2. JIneH3uoHHOE U CBOOOIHO PACTIPOCTPAHsIEMOe MPOrPaMMHoOe o0ecriedeHue

Ne [IepedeHsp TMIIEH3NOHHOTO PexBHU3UTEI MOATBEPKAAIOIIETO TOKYMEHTA
IPOrPaMMHOT0 00ecTeueHusl.
1 Microsoft Windows 10 | Cormamenne  Microsoft Open Value Subscription
Kopnoparushnas V6328633. Cornamenue aeiicrsurensho ¢ 02.10.2017 no
31.10.2023). Jorosop MIOCTaBKU 1o
0326100004117000038-0003147-01 ot 06.10.2017
2 Microsoft  Office Professional | CornamenuneMicrosoftOpenValueSubscription\VV6328633.
Plus 2016 Cornamenue geiicteuresbHo ¢ 02.10.2017 mo 31.10.2023
3 Kaspersky  Endpoint  Security | Cyonumensuonnsiii goroop Ne 102 ot 24.05.2018. Cpok
«Crannaptaeiii Russian Edition» | melictBust nuuen3uu 1o 19.08.2020
I'paxxnancko-npasoBoil Jlorosop (Kontpakr) Ne 27782
«IloctaBka mpoayieHHsI TpaBa IOJIb30BaHUS (JIMIIEH3WN)
KasperskyEndpointSecurity ot  03.06.2020.  Cpox
neiictBus nuuensuu 19.08.2022r.
4 GoogleChrome CBoboaHo pacnpoctpansiemoe I1O coriacHo ycloBUSM
JIMIIEH3MOHHOTO COTJIAIICHHUS
5 MozillaFirefox CBoboaHo pacmpoctpansiemoe [1O cormacHO ycroBHAM
JIMIIEH3UOHHOTO COTJIANICHHUS

6.3. I[lepevyenn yueOHBIX U3TAHUH U Y4eOHO-METOAUYECKUX MATEPHAIOB

1. Tyobapes,

A.B. TlapoTerioreHepupyoIrue YCTAaHOBKA ITPOMBILUIEHHBIX

npeanpuaTuii: yue6. mocobue mis By3oB / A.B. I'y6apes. — benropon: M3a-so BI'TY,
OBC ACB, 2013. — 240 c. — ISBN 978-5-361-00193-4. — TekcT: »IeKTpOHHBIN //
Hudposoit  oOpazoBarenvubiii  pecypc IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/28379.html.

2. Cuoenvkosckuti, JI.H. KoTenbHble YCTAHOBKM MPOMBIIUICHHBIX MPEIIPUITHIL:
yueoHuk 1151 By30B / JI.H. CunenskoBckuii, B.H. FOpenes. — 4-e uzn., penp. — M.: OO0
«BACTET», 2009. — 528 c.



3. Coxonos, b.A. IlapoBbie 1 BOIOTPEHHBIE KOTIBI MAJION M CPEIHENH MOITHOCTH:
yue0. mocobue st By30B / b.A. Cokomnos. — 3-e u3a., crep. — M.: 3natenbckuii ieHTp
«Axamemus», 2011 — 127 c.

4, Jlebene, B.M. TemnoBoii pacueT KOTEIbHBIX arperaToB cpeaHein
aponpor3BOAUTEILHOCTH: yueOHoe mocooue / B.M. Jlebenes, C.B. Ilpuxoapko. — 2-¢
u3 ., ucrp. u jgon. — Cankr-IlerepOypr: Jlans, 2017. — 212 c. — ISBN 978-5-8114-2072-
8. — Tekct: anexkTtpoHHbI // JlaHb: 31MeKTpOHHO-OMOIMOTe4Has cucrema. — URL:
https://e.lanbook.com/book/91071.

5. Tennogoti pacyeT KOTJIOB [DJIEKTPOHHBIA pecypc|: METOAUYECKUE yKa3aHUsS K
BBITIOJTHEHUIO KypcoBoro mpoekTta / coct. }0.B. Bacumpuenko, A.B. I'ybapes. —
DJNIEKTpPOH. TEKCTOBble naH. — benropox: Wsm-so BI'TY, 2016. — 98 c. — Tekcr:
AIEKTPOHHBIN // DIIEKTPOHHO-OUOIMOTEYHAS cucrema benropojickoro
roCyJapCTBEHHOIO TEXHOJOrM4yeckoro ynuepcurera um. B.I'. Illyxoma: [cailT]. —
Pexum nocryna: https://elib.bstu.ru/Reader/Book/2016122413392753400000651428.

6. KomenvHble YCTAaHOBKM M TApOTEHEPATOPHI: METOJUYECKHE YKa3aHHsS K
BBITIOJIHEHHUIO JIA00paTopHBIX padoT / cocT. A.B. ['yGapeB. — DJIEKTpPOH. TEKCTOBBIC JIaH.
— benropon: Usn-Bo BI'TY, 2018. — 32 ¢. — Tekcr: »nEKTpOHHBIN // DIAECKTPOHHO-
OubnuoTeuHass cuctemMa bBenropoJcKoro  ToCyAapCTBEHHOTO  TEXHOJIOTHYECKOTO
yHuBepcuteta uM. B.I'. lllyxoBa: [caiiT]. — Pexum qoctyna:
https://elib.bstu.ru/Reader/Book/2019010915125414400000657862

7.  bBuvicmpuykuu, [I'®. DHeprocwioBoe 000OpyJAOBaHHE MTPOMBIIUICHHBIX
npeanpusTuii: yuaed. mocodbue s By30B / I.®D. beictpunikuit. — 4-¢ uza., crep. — M.:
Nznarenbckuit neHTp «Axagemus», 2008. — 304 c.

8. Coxonos, b.A. KotenbHble YCTAaHOBKM M WX JKCIUTyaTanus: yueOHuk / B.A.
CoxonoB. — M.: U3narensckuii neHTp «Axkagemusi», 2005 — 432 c.

9. Ocmeprxun, P.M. Dkcrutyatanus, pEeMOHT, HajaJAka ©  HUCIBITAHUS
TETUIOTEXHUYECKOTO oOopynoBanus: yueOnuk / P.1. Dcrepkun. — 3-e uzn. nepepad. u
nomn. — CII6.: Dueproatomusnaar, 1991 — 304 c.

10. Jlubepman, H.F. CrpaBOYHHUK TIO MPOEKTUPOBAHHUIO KOTEIHHBIX YCTAaHOBOK
CUCTEM IEHTPAIU30BAaHHOTO TeruiocHaOkeHus: (OO1ue BOMpoChl MPOSKTUPOBAHUS U
ocHoBHOe obOopynoBanue) / H.b. JIubepman, M.T. HaukoBckas. — pemnp. uzn. — M.:
Okomut, 2011. — 224 c.

11. Tennosvie n aTomubie dnekTpocTaniuu: CrnpaBounuk / Ilox o6mr. pex. 4i.-
kopp. PAH A.B. Kmumenko u mpod. B.M. 3opuna. — 4-e wu3g., crep. — M.:
N3parensctBo MOU, 2007. — 648 ¢. — (Temnosnepretuka u Terorexuuka; Ku. 3).

12. Temnosneprernyeckue ycTtaHOBKH: COOpPHUK HOPMATHUBHBIX JOKYMEHTOB:
coopuuk. — M.: DHAC, 2013. — 384 c. — ISBN 978-5-4248-0052-8. — Texkcr:

AJIEKTPOHHBIH // JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/38574.
13. IlpaBuna TeXHUYECKON SKCIUIyaTallud TEIJIOBBIX HEProyCcTaHOBOK. — M.:

OHAC, 2017. — 208 c. — ISBN 978-5-4248-0055-9. — Tekct: »nexkTpoHHbIl // JlaHb:
3JIeKTpOHHO-O0nbmoTeuHas cuctema. — URL: https://e.lanbook.com/book/104559.

14. Tennosoui u a’poONMHAMHYECKUI pacueThl KOTEIHHBIX YCTAHOBOK: ydeOHOE
nocobue / C.H. Cmopoaun, A.H. MBanos, B.H. benoycos, B.}O. Jlakomkun. — 5-¢ u3n.

— CII6.: Cankr-IleTepOyprckuii TOCyAapCTBEHHBIH YHUBEPCUTET IMPOMBIIIIIEHHBIX
TexHonoruii u gms3aiina, 2018. — 200 c. — ISBN 978-5-91646-150-3. — Tekcr:


https://elib.bstu.ru/Reader/Book/2016122413392753400000651428
https://elib.bstu.ru/Reader/Book/2019010915125414400000657862

ANEKTPOHHBIN // DnexTpoHHo-OnbmmoTeunas cucrema IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/102479.html. - DOI: https://doi.org/10.23682/102479

15. Korenbuble ycranoBku / FO.A. Pyunpirun, E.O. I'misae, A.B. Cynakos, H.T.
AmocoB. — M.: MammHoctpoenue, [0. 1.]. — Tom 4 — 2009. — 400 c. — ISBN 978-5-217-
03417-8. — TekcT: anmeKkTpoHHbIN // JlaHb: aneKTpoHHO-OMbOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/790.

16. KyaunoB, A.A. DHeprocOepexeHue B TEIJIOIHEPTETUKE U TEIIIOTEXHOJIOTUSX /
A.A. Kynunos, C.K. 3uranmmna. — M.: Mamunoctpoenue, 2011. — 374 ¢. — ISBN 978-
5-94275-558-4. — Tekct: 251eKTpoHHBIN // JIaHb: ANEKTPOHHO-OMOIMOTEeYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/2014.

17. Tapacrok, B.M. DkcmryaTarust koTiioB: yueOHoe mocobue / B.M. Tapaciok;
non penakuueid b.A. Cokonosa. — M.: DHAC, 2015. — 272 ¢. — ISBN 978-5-4248-0076-
4. — Tekct: >nexTpoHHBIN // JlaHb: 37eKTpOHHO-OMOMMOTEeyHast cuctema. — URL:
https://e.lanbook.com/book/104553.

18. BoasiHble sKOHOMaM3epbl KOTEJIBHBIX arperaroB: METOAUYECKas pa3padoTka /
cocraputenu ['"M. Kmumos, M.I'. KnumoB. — Hwxkuuii Hosropoa: Hwuxeropoackuit
roCyJIapCTBEHHBIN apXUTEKTYpHO-CTpouTeNbHbIN yHUBEpcuTeT, I6C ACB, 2010. — 48
C. — Texcr: anextponnsiit // Lludposoii o6pazoBatenbbiii pecypc IPR SMART: [caiit].
— URL.: https://www.iprbookshop.ru/15980.html.

6.4. IlepeyeHb MHTEPHET PeCypPcoB, NMPodecCHOHAIBHBIX 0a3 JaHHBIX,
HH(OPMALMOHHO-CIPABOYHBIX CHCTEM
1. Hudposoit obpazoBarenbubiii  pecypc I[PR SMART. Pexum pocryna:
http://www.iprbookshop.ru/
2. Jlanb. DnekTpoHHO-O0MbOMMOoTEeYHas cuctema. Pexxum noctyna: https://e.lanbook.com



7. YTBEPXKJIEHUE PABOYEN ITPOT'PAMMBI

PaGouass mporpamma yrtBepxkaeHa Ha 2020 /2021 y4eOHBIE TOA

0€e3 U3MEHEHUI

[IpoToxos Ne 3aceqaHus Kadeaphl OT « » 20 T.

3aBenyromuii kadeapoit 1O.B. BacunbueHnko
noamucs, DO

Jnpexrop uHcTUTyTa A.B. benoycos
noanuck, PO




7. YTBEPXKJIEHUE PABOYEN ITPOT'PAMMBI

YTBepkaeHne padoueii mporpaMMbl ¢ U3MEHEHUSIMU, JOTTOTHCHUSIMU

[Tozumuio 4 Ilynkra 6.3. IlepedyeHb y4eOHBIX M3JaHUI M y4eOHO-METOAMYECKUX
MAaTepHuaJI0B U3JI0KUThH B CIEAYIOIIEN PENAKIIAN:

4. JlebeneB, B.M. TemioBoii pacueT KOTENbHBIX arperatoB CpeaHen
apoIpou3BOAUTENBHOCTU: yueOHOoe nocodue / B.M. Jlebenes, C.B. Ilpuxonpko. — 3-¢
u3a., ucnp. u gom. — CII6.: Jlans, 2021. — 212 c¢. — ISBN 978-5-8114-2072-8. — Tekcr:
AJIEKTPOHHBIH // JlaHb: AIIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/167353.

Pabouass nmporpamma  yTBepxkaeHa Ha  2021/2022  yueOHBII  roa

C UIBMCHCHUAMMU, JOITIOJTHCHUAIMUN

[TpoTokon Ne 3acenanus Kageapsl OT « » 20 r.

3aBenyromuii kadenpoit 10.B. Bacunpuenko
noanuck, ®UO

Jnpexrop nuHcTuTyTa A.B. benoycos
noanuck, PO




7. YTBEPXKJIEHUE PABOYEN ITIPOTPAMMBI

YTBepkaeHne padoueii mporpaMMbl ¢ U3MEHEHUSIMU, JOTTOTHCHUSIMU

[Tozumuio 4 Ilynkra 6.3. IlepedyeHb y4eOHBIX M3JaHUI U y4eOHO-METOIMYECKUX
MAaTepHuaJI0B U3JI0KUThH B CIEAYIOIIEN PENAKIIAN:

4. JlebeneB, B.M. TemioBoii pacueT KOTENbHBIX arperatoB CpeaHen
NapoIrpoOU3BOAUTENBHOCTU: YyueOHOoe mocobue mnsa By3oB / B.M. Jle6enes, C.B.
[Tpuxoawko. — 4-¢ uzn., crep. — CII0.: Jlans, 2022. — 212 c. — ISBN 978-5-507-45002-
2.— TekcT: anexkTpoHHbIN // JlaHb: 31eKTpoHHO-OMOMMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/255101.

PaGouwass nporpamma  yTBepkiaeHa Ha  2022/2023  yueOHbBIH  rOA

C UIBMCHCHUAMMU, JOITIOJTHCHUAIMUN

[TpoTokon Ne 3acenanus Kaheapsl OT « » 20 T.

3aBenyromuii kadenpoit 10.B. Bacunpuenko
noanuck, ®UO

Jnpexrop nuHcTuTyTa A.B. benoycos
noanuck, PO




