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1. HEJIA A 3AJIAYU TUCIHUAIIJINHBI

1.1. Heau AuCHUMIHHBI

Heapr wu3yyeHMsi JMCUMINIMHBI — O3HAaKOMJICHHE CTYJACHTOB C
TEOPETUYECKUMH OCHOBaMH TMPOLIECCOB, IPOUCXOIAIIUX B OapabaHHBIX U
MPSIMOTOYHBIX TEIUIOTCHEPUPYIOIINX YCTAaHOBKAX, KOHCTPYKIIUAMH U MPUHIUIIAMU
JEUCTBUS KOTJIOB PA3IMYHBIX TUIOB, C BOMIPOCAMH OXPaHbI OKPY>KaIOIIEeH Cpelibl U
SKOHOMHH TOTUTMBHO-PHEPTE€TUUECKUX pecypcos, pa3BuUTHE HaBBIKOB
TEIUIOTUAPABINYECKUX PACUETOB KOTI0ArPEraToB.

1.2. 3agaun ocBOeHHUS TUCIHHUILIHHBI

1.2.1. H3yuyeHue OCOOCHHOCTEH  TEXHOJOTHYECKHX IMPOILIECCOB,
NPOTEKAIIUX B TOIUIMBHOM, MapOBOJSHOM M Ta30BO3JYIIHOM TpaKTax
KOTEJIbHBIX YCTAaHOBOK;

1.2.2. H3ydyeHue KOHCTPYKIIMH H TPHHIHUIIA PabOThl KOTEIbHBIX
arperatoB TOC 1 UX BCIIOMOTraTeJIbHOTO 000PYy10BaHHUS;

1.2.3. O3HakoMJieHME€ C OJTanaMyd W TPUHIUIAMU TMPOCKTUPOBAHUS
KOTEJIbHOTO 000pYy0BaHHUS;

1.2.4. I3yyeHue COBPEMEHHBIX MHXKEHEPHBIX METOJUK, MOJOKECHHBIX B
OCHOBY pacueTa KOTeJbHBIX ycTaHOBOK TOC.

2. MECTO JJUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnuminna «KoTeabHble YCTAaHOBKM M TApOT€HEPATOPhD» OTHOCHUTCS K
JYCHUIUIMHAM BapyuaTUBHOM YacTu Oyioka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 110
JAUCHUIIJIIMHE
[Ipoiecc  u3yuenus  gucuuiuimHbl  «KOTenbHBIE  yCTAHOBKU U
naporeHepaTopbly HampaBjieH Ha POPMUPOBAHUE CIECIYIONTUX KOMIIETEHITHI:
OIIK-2 - crnocoOGHOCTh JEMOHCTPUPOBATH 0a30BbIe 3HAHWUA B O0JACTH
€CTECTBEHHOHAYYHBIX UCUHUILINH, TOTOBHOCTHIO BBISBIIATh €CTE€CTBEHHOHAYYHYIO
CYITHOCTh TPOOJIEM, BO3HHKAIOIIMX B XOJI¢ MPO(ECCHOHANBHON AESITEIbHOCTH;
MPUMEHATh JUISI WX pPa3pelicHHs] OCHOBHBIC 3aKOHBI E€CTECTBO3HAHUS, METOIBI

MaTeMaTUYECKOTO a”Hajn3a u MOJICTUPOBaHUS, TEOPETUUYECKOTO u
AKCTIIEPUMEHTAILHOTO HCCIIeI0BaHUs
I[IK-4 - cnocoOHOCTh K TMPOBEAECHUIO DSKCIIEPUMEHTOB MO 3aJaHHOU

METOJMKe, 00paboTKe W aHaIu3y IOJYYEHHBIX PE3yJbTaTOB C MPHUBJICYCHUEM
COOTBETCTBYIOIIET0 MaTEMATHUECKOTO anmapara

Pe3yabTarbl 00yueHns, XapaKTepu3ylomue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHIIUH

OI1K-2 3HATh OCHOBHBIE BUbI IPOMBIIILIEHHOTO TOIUIUBA, €T0
COCTaB U MAPKUPOBKY; OCHOBHBIE TEPMOXUMUUECKUE
YPaBHEHHUSI TIOJTHOTO U HEMIOJIHOTO T'OPEHUSI; KUHETUKY
npoliecca ropeHus; 0COOEHHOCTU CKUTAHMSI TBEPJIOTO,
KHUJKOTO M Ta3000pa3HOro TOIJIMBA B KOTEIbHBIX
YCTaHOBKaXx




YMETh COCTABJISITH MaTepUATIbHBIN OallaHC TOPEHUS;
COCTAaBJISITh TEIUIOBOI OajlaHC maporeHeparopa;
MPOU3BOUTH BHIOOP U PACUET YCTPOMUCTB CKUTAHUS
TOIUIMBA; PACUET TONKU U KOHBEKTHUBHBIX TOBEPXHOCTEH
HarpeBa KoTJioarperara

BJIaJICTh HABBIKAMU MPUMEHEHHUSI OCHOBHBIX (PU3UUECKUX
Y XMMUYECKUX 3aKOHOMEPHOCTEH MPHU PACUETE TOPECHUS
TOTUTMB; HaBBIKAMH BHIOOpA M pacuéTa TOMOYHBIX
YCTPOWCTB, TaponeperpeBaTes, 3JKOHOMan3epa,
BO3yXONEPErpeBaTENs

[1K-4

3HATh METOJUKH SKCIIEPUMEHTAIBHOIO UCCIIEIOBAHHUS
TEI0(U3UUECKUX CBOWCTB Pa3IMYHBIX TOILIMB;
OTIpe/IeNICHUS YIIIOBBIX KOA(P(UIIMEHTOB 3KPAHOB TOIKU;
METOAMKY 00paOOTKH MOITYYEHHBIX PE3YJIbTATOB
HKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS
TEIJIOTUAPABIMYECKUX MMapaMeTPOB KOTiIoarperara

YMETh OCYUIECTBIIATh CTATUCTHYECKYIO 00pabOTKY
pe3yIbTaTOB SKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS
KOTJIOArperaToB

BJIQJIETh METOJIaMH TEOPETUUYECKOTO (PacuEéTHOrO) U
AKCIIEPUMEHTAJIBHOTO OIPE/ICIICHUS ITapaMeTPOB
TOIUIMBA U MPOLIECCa TOPEHUS TEMIOBOTO U

THAPABINYCCKOI0 pacdcTa KOTCIBbHBIX YCTAHOBOK

OOmasn

4. OBPBEM JUCIUIIJINHBI

TPYyAOCMKOCTDb JUCHHITIINHBI «KortenbpHbIe YCTaHOBKH u

naporesepaTops» coctasiser 11 3.e.
Pacnipenenenne Tpy10€MKOCTH JUCUUIUIMHBI 10 BUJAM 3aHITHI
ouyHasi popma o0yueHust

. Bcero |  CemecTpsl

Bunpr yue6HOM paboThI HACOB 5 5
AyAUTOpPHBIE 3aHATHS (BCEro) 144 72 72
B Tom uncrne:
Jlextmm 72 36 36
[TpakTuueckue 3ausatus (113) 54 36 18
JlaGopatopusie pabotsl (JIP) 18 - 18
CamocTosiTeibHasi padoTa 216 180 36
KypcoBoii npoekrt + +
Yackl HA KOHTPOJIb 36 - 36
Bunbt npOMemvaoqﬂoﬁ aTTECTALMH - OK3aMEH, | N +
3a4eT C OLICHKOM
OO6u1ast TPy 10€MKOCTb:
aKaJIeMUYECKHE YaChl 396 252 144
3a4.e]I. 11 7 4




3a04Hast popma 00y4eHHs

Buner yaeGHo paboTh

Bcero
4acoB

CemecTpsl

6

7

AyAUTOpPHBIE 3aHATHS (BCEro)

32

16

16

B TtoMm uucie:

Jlexun

12

[Tpaktuueckue 3anstus (I13)

12

JlabopaTtopusie pabotsl (JIP) 8

Ao

AlO|IO

CamocrosiTesibHasi padoTa

351

106

245

KypcoBoii npoekt

Kounrpouabnasi padora

Yacel Ha KOHTPOJIb

13

Buapl mpoMeXyTOUYHOU aTTECTALIUU - DK3aMEH,

3a4eT C OIIEHKOU

OO6mast TPy 10€MKOCTb:
aKaJeMUYCCKHUE YaChI
3a4.e]l.

0

11

126
3.5

270
7.5

5. COAEP) KXAHUE JUCHUITJIMHBI (MOAYJIsI)
pacnpeejieHne

5.1 Copep:xxanue pa3iejoB JUCHUIINHBI

TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouHasi popma o0yueHust

141

Ne i/ HaumMeHoBaHUEe TEMBI

Coneprxanue pasziena

Jlekin

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
qac

1 Baenenne. CxeMbl 1
OCHOBHBIE DJIEMEHTBI
KOTJIOB

CocTosiHHE ¥ pa3BUTHE KOTEJBHBIX
yCTaHOBOK B Poccum u 3a pyOekoM.
OcobeHHoCTH TOIUIMBHOM 0assl
MPOMBINUICHHBIX KOTI0B. OO0IIas cxema,
paboune  BemiecTBA W OCHOBHBIC
DIIEMEHTBI COBPEMEHHBIX KOTJIOB.
XapakTepuUCTHKa OCHOBHBIX MPOIECCOB.
Ponp  oTeuecTBEHHBIX  YyU€HBIX U
OpraHu3alyii B Pa3BUTHU KOTEIbHOM
TeXHUKH. 3ajaud, COJepKaHue U
0COOCHHOCTH Kypca.
[TocnenoBaTenbHOCTh M3NIOKEeHUSA. CBS3b
¢ JApPYrHMH JUCHMIUIAHAMH. [-S —
JIarpaMma MpoIeccoB reHepaIuy napa

2-3 Paboune BemecTBa

Tommuso. 3HaueHne TOILJINBA u
OCOOEHHOCTH €r0 HCIOJIb30BaHUs Ha
TPOMBIIIICHHBIX OPEATTPUATHSIX.
Knaccudukarus Tormmue. XUMHYECKOES
CTPOGHHE U  DJIEMEHTApHBIA  COCTaB
torummB. PaGodas, cyxas ® roprodas
Macca TomumBa. PU3NUYECKHE CBOHCTBA
TOorMB. TeIIOTeXHUYECKas  OLEHKa
OTHENBHEIX COCTABJISIIOIIMX  TOILIMBA.
Knaccudukanmst TBEPOBIX, KHIKHX U
ra3o00pa3HbIX TOILJIHUB. Temnnora
CropaHus TOIUIMBA M  METOABl eé
OnpeaeIeHHUs. [IpuBenénnbie
XapaKTEPUCTHKH TOIUIABA.
TemnorexHuueckas XapaKTepPUCTHKA
TBEPIBIX, JKUAKHX H Ta3000pa3HbIX
TOILIUB. Husmas paboyast u
pacrosaraeMas Temiora cropasus. Boga

16

24




U BOJIOMOATOTOBKA. Boza, kak ncxomHoe
TEXHOJIOTHYIECKOE CBIPBE, TEMNIOHOCUTEND
U OXJaxJalmmas  cpela  KOTJa.
TexHoJIOTHUECKHE ITOKA3aTeNM KadecTBa
celpoii Boxbl. TpeOGoBaHWS K pacyéry
MUTATeILHOH BOJBI  KOTHIAa. MeToxsl
00pabOTKU MUTHEBOW BOJIBI. Y aJcHUE
U3 BOJBI TPyOOIUCIIEPCHBIX KOJUTOUAHBIX
npuMmeceil.  YMArdeHue U3 BOABI
KOPPO3MOHHOAKTHBHBIX Ta30B. 3aIiuTa
oT KOppOo3uu TETIIOCUIIOBOTO
000pyOBaHUS. XapaxTepucTHKa
MHUTAaTEILHONH BOMBL.

4-8

MarepuanbHslii 1
TENI0BOil 6anaHc

MarepuanbHslit GaaHC npouecca
roperus. OOmee mpeacTaBIcHHE O
nporecce TOpEHUsl. OCHOBHEBIE
CTEXHOMETPUUECKUE YPABHEHHUS ITOJIHOTO
U HemonHOro ropenus. OnpeneneHue
pacxozia KHCIOPOJa, BO3AyXa M BBIXOJA
NPOJYKTOB CrOpaHus HpPH MEepeMEHHBIX
KOHIIGHTpALMsIX KUCIOpoJa B JOYyThe.
Teopernmueckoe ¥ JEHCTBUTEIBHOE
KOJIMYECTBO KHCIOpOJa W  BO3OyXa,
HEoOX0auMoe IS TOpEHUSL.
Koadduuuent m3dpiTka Bo3ayxa. Cocras
u  00béM  TPOAYKTOB  CrOpaHUS.
Omnpenenenne W30bITKa BO3MyXa IO
cocraBy Tra3oB. Pacuér mponykroB
ropeHus Uil CMece  TomMBa.
TeroéMKOCT, M SHTANBINS BO3ZYyXa,
TOIUIMBA W TPOAYKTOB cropanus. H-t —
muarpamma.  CxemMa  MaTepHalbHBIX
OanmaHCOB pPaboYMX BEIIECTB B KOTIIE.
Temnopusuueckne CBOWCTBA BEMIECTB.
TemnoBold  GamaHc  maporeHeparopa.
IonsTne o  TemioBoM  OanaHce.
VpaBHeHHEe TeIIoBOro OamaHca M
ONpEe/IeNiCHNEe BENUYMH, BXOIALIMX B
Hero. Omnpenenenne  KIIJI  xotna.
N3menenune KITJ KOTJIa npu
HMepeMeHHbIX Harpyskax. Ilomsrue o006
skcepreTmdeckom ©Oamance wu  KII.
OcHoBHble myTtH moBbimeHns KII/.
OCHOBHBIE TEPMHHBI M OHPEIEICHUS.
Cucrema KIIJI.

10

12

16

38

9-14

Coxuranue TOIIMBA U
TOIIOYHBIE YCTPOIHCTBA

TeopeTnyeckue OCHOBBI W TEXHHKA
ckuranusi rasa. KuHerwka W cucrema
ropeHusi mpocTedmmx ra3oB. LlemHblie
peakiuu. MexaHu3m TOpEeHHs
YTIJIEBOIOPOIHBIX rasos.
CwmeceoOpa3oBaHue. Bocnnamenenue
roproueil cmecu. PacmpoctpaHeHue u
cTabHIH3anus [UTaMCHHU.
Knaccudukanmst  ra3oBbIX  T'OpEJIOK.
OcobenHocTH CXKUTaHUS
HHU3KOKAJIOPUITHOTO rasa.
KoporkodakensHoe  ckuranpe — rasa.
OCHOBBI  pacué€ra Ta30BBIX T'OpPEJOK.
CxeMbl  TONOYHBIX  YCTPOWCTB Ui
C)XXUTaHus rasa. OCHOBHbIe TEPMUHBI U
ompeneNicHusl. XUMHYCCKUE  PEaKIHH
npoteccoB ropenus. Crkuranue KuaKoro
tormmBa.  OCHOBHBIC — CTaJilu u
MEXaHH3M TOPEHHS JKHIKOTO TOIUINBA.
Temno- U MaccoOOMEH TpH CKUTaHUH
JKUIKOro TormumBa. Kiaccupukamus u
THIIBI Ma3yTHBIX ¢dopcyHOK.
CpaBHuTEIbHAs OLEHKAa (OPCYHOK ¢
MEXaHHYECKUM, NMApOBBIM M BO3IYLIHBIM
paclblIMBaHHEM. OCOOEHHOCTH

12

40

58




CKMI'aHHSI Ma3yTa C CEPHUCTBIM H
BaHaMEBbIMU HPUMECSIMH.
MasytocHaOxxeHne.  TpeboBaHue K
KaueCTBY  peryJIHpOBaHHS  TOPEHUS.
OCHOBHBIE TEPMHHBI H OHPEIENCHUS.
XUMPYeCKHe ~ peakIMu  IIPOIECCOB
ropennsa. OOmee IpeacTaBlIeHHE O
ropeHun TBEPHOro TomIMBa. CXeMsl
ropenus yraeBoma. JuddysopHas wu

KHHETHYECKas obactu TOPEHUSL.
OCOOCHHOCTH CKUTAaHUS HATypajIbHOTO
TOILIHBA. Cxembl OpraHu3aIuu
TOIOYHOT'O  Tpollecca:  CJIOEBOH, B
KHTISAIIEM cioe, (axenpHbIH,
UUKIOHHBIA. OCHOBHBIE TEPMHHBI U
TTOHSTHS. XuMudeckue peaknuu

TBEPABIX TOIUHUB. CokuraHue TBEPAOTO
tommmBa B cioe. OcobOeHHOCTH M
KIaccu(UKaIys TOMOYHBIX YCTPOWCTB
TS CJI0EBOTO COKUTaHUsS Ha
MPOMIPEANPUITUAK.  XapaKTCPUCTHKA
MPOIIECCOB TOpPCHHS TOIUIMBA B CJIOE.
OcobenHocT  paboyero  mporiecca,
HEOCTAaTKH ¥ 00JacTh MPUMCHCHHS
CIIOEBBIX U (haKeIbHO-CIOEBBIX TOIIOK.
OcHOBBI ~ pacyéra  CIIOEBBIX  TOIIOK.
Koncrpykuuu CIIOEBBIX TOIIOK.
OCHOBHBIE TEPMHHBI M ONPEICICHUS.
Xumudeckre peakiuu mporiecca
ropeHus.  [IpuroToBieHwe  yroiabHOM
TBLIH. Coxkuranue TOILIHBA B
MBUICBUAHOM  COCTOSIHMH.  OCHOBHBIE
CXEMBI MBUTICTIPUTOTOBIICHUS.
XapakTepUCTHKa OCHOBHBIX IPOIIECCOB:
pa3Moi, MOACYIIKa, Cermapanus IbUIH,

TPaHCHOPTHPOBKA. Knaccnduxanms
cucTeM MBUIEIPUTOTOBIICHUS.
VYrnepasmonbHbIe YCTaHOBKH, ux
KJIacCU(UKaIHs, KOHCTPYKLIMOHHBIE
CXeMBl U  TEXHUKO-?KOHOMHUYECKHE
MOKa3aTelH. OKOHOMHYECKH

HAaWBBITOJHEHIAS  TEXHHKA  IIOMOJIA.
OcHOBHBIE  TpaBmia  0E30HACHOCTH
MBUICYTONBHBIX ~ YCTaHOBOK.  OCHOBBI
TEIJIOBOTO u a9POIMHAMHYECKOTO
pacyéToB CUCTEM NBLICIPUTOTOBICHHUS U
BBIOOP MenbHUL. OCHOBHBIE TEPMHHBI U
noHsATHA. OOOpyIOBaHHE AN CYLIKH U
pasmona yrna. CxuraHue yrosibHOM
TBLITH. CKOpOCTHBIE TOIOYHBIE
MIPOIIECCHI. BosmoxkaOCTH
WHTEHCH(UKAIIMHA TOTIOYHOTO TIpoIiecca.
OCOOCHHOCTH TOpEHHsS TOIUIMBA B
NbUICBUIHOM COCTOsSITHUHN TEIIO0- u
MaccoOOMEH B IBUICYTOJbHOM (hakere.
Knaccudukanuss ¥ KOHCTPYKTHBHBIE
CXEMbI TOIIOK I CXKUT'aHUSA yl"OIII)HOI\/'I
OBUTA C TPAaHYJIHPOBAHHBIM M IKHIKIM
[UTAKOyJaJICHUEM. Konctpykiym
MBUICYTOJBHBIX TOPENIOK U PACTOTIOYHBIX
ycrpoiictB. OcOOEHHOCTH COBMECTHOTO
CKWUTaHUsI Tra3a W YrOJBHOM IIBUIM.
Bnusnue momorpesa Bo3dgyxa M rasa.
Pacu€rHble mapaMeTpbl NBUICYTOJIBHBIX
TOIIOK. OCHOBBI OpraHu3anuu
CKOPOCTHOT'O TOpPEHUS TBEPIOTO
TOIUIMBA. TOMKH C 3aKaTbIM CIIOEM.
Tonku ¢ kunsmmM ciaoem. L{ukiioHHBIC
TOIIKH, X MIPUMEHECHUE B
INPOMBIIUIEHHOCTH M NEPCHEKTHUBBI




pa3Butus. OCHOBHBIE TIPOIECCHl B
TOIKAX C KHUISIIIHM CIOEM.

15-18

Opranu3zanus padoanx
HPOIECCOB B
kominoarperarax (5
cemectp)

Tennonepenaua B 3JIeMEHTaX KOTIA.
TeruoBoit GamaHc W TeMIEpaTypHBIH
ypoBeHb Tonku. Temmeparypa ropeHus,
BO3MOXKHOCTb eé TOBBIILICHUS.
PaguanonHslii TEIUIOOOMEH U BBIOOD
KOHEUHOTO OXJIAXJCHUS Ta30B B TOIKE.
KOHCTpyKTUBHBIE ~ CXEMBl  TOMOYHBIX
9KpaHOB. AHaIM3 METOAOB pacyéra
paguanuoHHOTO TEIII000MeHa.
Kraccudukanms pazuanvoOHHON
TEIUIOOTJauu. Temnmoornaua B
KOHBEKTUBHBIX  JJIEMCHTaX  KOTJIOB,
ypaBHEHHE  TeIUloBoro OamaHca |
TEMIO00TIAuH TSt KOHBEKTHUBHBIX
sneMeHTOB. lloHATHE 00 YKOHOMHYECKH
HaMBBIMOJHEHIICH u TEXHUYECKU
JIOITyCTUMOM CKOpPOCTH ra3os.
Koaddurment TeruIonepeaayu u
TeMIepaTypHbIH Harop. MeTtost
WHTeHCH(UKanmuu  TeuiooOMeHa B
3JIEMEHTOB KOTJIA. TexHuko-
SKOHOMHYECKHH BBIOOp TeMIepaTypsl
yxoasmux ra3oB. KoHcTpykropckuit u
[IOBEPOYHBIM TEIUIOBOM pacuéT KOoTJa.
Meroauka  MOBEPOYHOTO  TEMIOBOTO
pacuéra. [IpuMeHeHue BBIYUCIUTEIHLHON
TEXHUKH B TEIUIOBOM pacyére KoTa.
OCHOBHBIE TepMHUHBI U NOHATHUSA. OCHOBBI
paZMalliOHHOIO U KOHBEKTUBHOI'O
TEIII000MEHa.

10

36

56

23-28

Opraau3zanus padounx
MPOLIECCOB B
koTioarperarax (6
cemecTp)

I'mnpoanHamMuKa — BOABI, Iapa |
MapOBOASHON CMECH B dJIEMEHTaX KOTJIa.
YcnoBus Ha&XKHOU paboThI
MOBEPXHOCTEi Harpesa. Ooee
ypaBHEHHE JABW)KEHHS IApOBOW CMeCH.
IpUHIHTHATBHBIC CXEMBI
MCHAPUTENIBHBIX CUCTEM C €CTeCTBEHHOM
OUPKYJSILMed M HPHHYIUTEIbHBIM
IIBIDKEHHEM pabouero BeuiecTBa. AHaIM3
THAPOIMHAMMKH IApPOBOSTHON CHCTEMBI
MPU €CTeCTBEHHOW HUpKyJsiiuu. Oomias
cxema pacuéra LAPKYIANUN
napajiebHO BKJIIOYEHHBIX KOHTYPOB.
Kputepun HagéXHOCTH eCTECTBEHHOM
LUPKYJISALHH. T'uppoarHamMuKa
NPHHYAUTEIBHOTO JBIXKEHUS pabodero
BelIeCTBa o HarpeBaTesbHBIM
AIIEMEHTaM. PerynupoBatue u
YPaBHUTEIIBHOE maiiboBanmue.
rI/IleO}lI/IHaMl/ILlQCKaﬂ )51 TCIJIOBAsA
HeycToiunBoCcTh. OCOOEHHOCTH pPabOTHI
UCHAPUTEJIbHBIX 3JIEMEHTOB B YCJIOBUAX
OONBIINX TEIUVIOBBIX U IEPEMEHHBIX

Harpy3oxK, XapaKTePHBIX TUTSt
OTHETEXHUUYECKUX TIPOMBIIIIEHHBIX
arperaros. Meronuka pacuéra

UPKYISALUN B KOTJIAX C €CTeCTBEHHOU
IUpKysuue. Bpibop  muTaTenbHBIX
HacocoB.  OCHOBHBIE  TEPMHHBI U
noHaTus. YpaBHenue Hasbe-Ctokca,
Bepnymnu. Bonublif pexxuM KOTIOB U
HOBBIIICHUE KadecTBa napa. TpeOoBaHus
K KadeCTBY KOTJIOBOM BOJBI M Mapy.
Koppo3us meramna. BryTpukotiosas
00OpaboTka BOJIBL, nepuoanyecKas
NpoJyBKa KOTIa. MeToabl MOBBIMIEHHS
kauecTBa napa. CTyneH4aToe UCIapeHue.
Cenapanysi npombiBKa mapa. Pacuér

50

55




MapocenapupyroUMx YCTPOUCTB.
OCHOBHBIE TEPMHMHBI U MOHATHS. Bumsl
KOppO3MH  MeTamna.  A’poAnHaMHKa
ra3oBoro M BO3AYIIHOIO TpakTa KOTJIA.
T"a3oBEle U BO3AYIIHOE CONPOTHUBICHUE
CHCTEMBL. Pacuér u CIIOCO0BI
npeojoneHus. CaMoTsAra ra3oxonoB H
IBIMOBOM TpyOBI. [IpuHynuTenbHas Tsira,
CHOCOOBI OCYILECCTBIICHUS.
AdpPOITUHAMUYECKHH PAacdET KOTEIbHBIX
YCTaHOBOK.  BbpIOOp  IBIMOCOCOB M
IYTBEBBIX ~ BEHTIIATOPOB.  MeTombl
peryIupoBaHus TATU U AyThsl. OCHOBHEIE
TOHSTHUS " OIpeeIICHUS.
KoadumuenTsr muHEHHOT0 ¥ MECTHOTO
COIIPOTHUBIICHUSL.

29-34

KoHncTpykiuu KOT/10B 1
HX OCHOBHBIX
3JIEMEHTOB

[TapoBble KOTJIBI C €CTECTBEHHOM
mupkynsnueit. Kiaccnpukanms mapoBbix
koTioB. IlocnenoBarenbHOCTh pPa3BUTHSL.
MogepHu3anust  CTapbIX  YCT@HOBOK.
CoBpeMeHHbIE KOTJIBI U TEHICHUUM UX
pa3BUTHUSL. IIpunnunuansHele
KOMIIOHOBKH ~COBPEMEHHBIX MapOBBIX
KOTJIOB Ha HIPOMIIPEANPUATHSAX.
OCHOBHBIE ~ TEpPMHHBI U  HOHSTHSL.
Pacnonoxenue JJIEMEHTOB B
naporeHeparopax. Kornsr c
HMPUHYAUTECIILHBIM JIBIDKEHUEM
napoBoAsHONW cMmecu. OCHOBHbBIE TUIIBI U
[IOCNIE0BAaTEIbHOCTh pa3BUTUA
OpAMOTOYHbIX  komiioB. Komiel ¢
MHOTOKPAaTHOM TPUHYAUTEIBHON
uupkysinued.  Mx  mpumeHenue B
MPOMBITIUICHHOH SHEpreTHKe JUISt
HCIIONB30BAHMS TEIUIA OTXOASAIINX Ta30B.
OcHoBHble  TepMuHBl.  [loHsATHE O
KpaTHOCTH LupKyasnuu. KotTiuel Ha
OTXOSIIMX IPOU3BOJCTBEHHBIX TIa3ax.
Hx npuMeHeHue Ha 3aBojax 4€pHOW U
LBETHOW  METaUTypruu, XUMHUYECKOM
MPOMBIIIUIEHHOCTH U Ap. Boporpeiinbie
KOTJIBl mpommpennpusatus. Kotnsl mox
HagryBoM. OCHOBHBIE TEPMUHBI W
TIOHSATHSL. JlocTouncTBo KOTJIOB,
paboTaromux noJt pa3pexeHHeM.
[Maponeperpesarenu. Knaccudukarms u
KOHCTPYKTHUBHOE HCIIOJIHEHUE
naponeperpeBaTenei. MeTtobl
peryIupoBaHUS ~ TEMIIepaTyphl  Tapa.
Apmarypa  mapomneperpeBatened, HX

KOHCTPYKTHBHOE odopmiteHHE.
OCHOBHbIE ~ TEPMHHBI W  TIOHATHS.
Ha3nauenue naporeperpeBaresnei.
Bonsiabie 3KOHOMai3epsl,
BO3/yXOIOJIOTPEBATENH. Haznauenue
BOJSIHBIX HSKOHOMail3epoB, BO3AYyXO- M
ra3omnoJorpeBaTeei.

ITocmemoBaTeIbHOCTH BKJTIOUCHHS.
TexXHHKO-2KOHOMHYECKHE Ipeenbl

MmojoTpeBa BOJBI, BO3AyXa U rasa.
BiusHue mojorpesa Bo3qyxa M rasa Ha
KIIZA xotnoB. KOHCTpYKTHUBHBIE CXEMBI
SKOHOMal3epoB. OCHOBHbIE
KOHCTPYKTHBHbIE CXEMBI
BO3/IyXOIOJOrpeBaTelIei.

PerenepatuBHBIE  BO3IyXOHArpeBaTely,
ocobenHoct uX pacuéra. Kopposus
XBOCTOBBIX ITOBEPXHOCTEH Harpesa u
O6oppba c Hell. OCHOBHBIE TEPMHHBI U
NOHTHA. PacnionoxeHne 3K0HOMai3epoB
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U BO3IyXOMNOAOrpeBaTelell B TIa30BOM
TpPaKTe.

35-40

Marepuansl.
Bcnomorarensaoe
000pyIOBaHHE U
9KCILTyaTaIysi KOTJIOB

KorenmpHBIe cTamm W pacyéT Ha
MPOYHOCTH JJIEMEHTOB KOTJIa. BimsHue
YCIOBHH M3TOTOBJICHUSI W pabOTHl Ha
MPOYHOCTH DJIEMEHTOB. XapaKTepUCTHKA
npoyHocTH cramy. CTtanu, NpuMeHseMble
B korine. Kpurepun  mpouHOCTH.
JlomyckaeMble HampsHKEHHS M METOAUKa
pacuéTa Ha IPOYHOCTH IEMEHTOB KOTJIA.
OCHOBHBIE ~ TEpPMHHBI U  TOHSATHSL.
VYcnoBus paborsl Merayinma. Kapkac u
oOMypoBka KoTna. HasHauenme w
OCHOBHEIE THIIBI KapKacoB.
ODyHIaMEHTBI. OcHOBHBIE
00MypOBOYHBIE u U30JIALOHHBIE
MaTepHabl, THUIIBI 00MypOBOK.
Temnosoit pacuér 00OMypOBKH.
TpyGomnpoBobl, apMaTypa, 00yBOYHEIC
YCTpOWCTBA M  TapHAUTypa  KOTJIOB.
Apmarypa KOTIOB. XapaKTepPHUCTUKH
TpyOonpoBogoB.  OCHOBHBIE  CXEMEI
MOACOEANHEHHS KOTJIOB K
TpyOOmpoBOIaM. O0ayBOUHBIE
yCTpOIiCTBa, 00myBKa mapoBas,
BO3JIyIIHAs BOJISTHAsL. Korenpras
rapauTypa. OCHOBHBIE TEPMUHBI U
noustus. OOciyKuBaHME W CHCTEMa
ynpasinerusa. KIIZI u aBTOoMaTu3anus
komioB. [IpaBwia Ham3opa W PEMOHT.
OuncTka JBIMOBBIX Ta30B OT JieTydel
3016, OKCHJIOB Cepsl W  a30Ta.
3onoynaneHue. TexHuko-
SKOHOMHYECKHE TMoKa3arenu. PaboTsr
KOTJIOB. Borpocsl oxpaHbl okpy:karomeit
cpensl  mpu paboTe  KOTEJIBHBIX
ycraHOBOK. OCHOBHBIE TEPMHUHBI H
ompenenenus. IlpenensHO OMyCTUMBIE
KOHIICHTPALIMH BPETHBIX BEIIECTB.
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HanmMeHnoBaHue TeMbI

CopnepxaHue paszena
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IIpax
3aH.

JIab.
3aH.
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Bcero,
yac

1

Baenenune. Cxemsl u
OCHOBHEIE DJIEMEHTHI
KOTJIOB

CocTosiHHE ¥ pa3BUTHE KOTEJBHBIX
ycTaHOBOK B Poccum m 3a pyOexoMm.
Ocobennoctu TOIUTMBHOM 0assl
MPOMBIIIICHHBIX KOTJIOB. OOIasi cxema,
paboune  BelmiecTBa W OCHOBHBIC
B3JICMCHTHI COBpeMeHHbIX KOTJIOB.
XapakTepUCTHKA OCHOBHBIX MPOIECCOB.
Ponp  oTeuecTBEHHBIX  yU€HBIX U
OpraHW3aliii B pa3BUTHH KOTEIBHOM
TEXHUKH. 3aJadd, COJIEpXKaHHE U
0COOEHHOCTH Kypca.
[TocnenoBaTenbHOCTh M3NIOKEeHUSA. CBS3b
C JpYyrMMH JWMCUMIUTHHAMu. T-S —
JMarpamMMa IpoIeccoB reHepaIiy napa
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2-3

Paboune BemecTa

Tommuso. 3HaueHne TOILJINBA u
OCOOEHHOCTH €ro HCIIOJI30BaHUSA Ha
MIPOMBIIILIEHHBIX MPEINPHATHSIX.
Knaccugpukanust tommme. XuUMHYECKOE
CTpOGHHE U JJIEMEHTApHBIA  COCTaB
tormB. Pabouas, cyxas u roprouas
Macca ToruimBa. PU3HWYECKHE CBOMCTBA
TOIIMB.  TeIIOTeXHUYeCKas  OLCHKa
OTJCIBHEIX COCTABJISIONINX  TOIUIHMBA.
Knaccupukanust TBEPABIX, KHIKUX U
ra3000pa3HbIX TOILIHB. Temnora
CrOpaHMs TOIUIMBA U MeTOAbl €€
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onpeaeaeHus. [IpuBenénnbie

XapaKTEPUCTUKH TOTUINBA.
TemnorexHuueckas XapaKTepHCTHKA
TBEpPABIX, JKUIKHX W Ta3000pa3HBIX
TOILIMB. Husmas pabouas u

pacrionaraeMasi TEIota cropanus. Bona
U BOJIOMNOATOTOBKA. Boja, kak ucxoaHoe
TEXHOJIOTHYECKOE CHIPHE, TEINIOHOCUTEIh
U OXJaxAaromas cpema  KoOTia.
TexHOMOrH4ecKre MoKa3aTesid KauecTBa
celpoii Boxapl. TpeOoBanHms K pacyéry
MUTATENIBHOM BOJBI  KOTHA. MeToabt
00pabOTKU MUTHEBOW BOJIBI. Y aJeHUE
U3 BOJIBI TPYOOIMCIICPCHBIX KOJUTOMTHBIX
npumecedl.  YMsArdeHme - U3 BOJBI
KOPPO3HOHHOAKTHBHBIX Ta30B. 3alluTa
oT KOPPO3UHU TEIUIOCHUIIOBOTO
obopynoBaHusl. XapakTepucTuka
MMUTATEILHON BOIBI.

MarepuanbHblii u
TEIIOBOH OaaHc

MarepuaibHblit GaaHc npouecca
ropennsa. OOmee IpeicTaBlIeHHE O
npouecce TOpeHusl. OcCHOBHEIE
CTEXHOMETPUUECKUE YPAaBHEHHUS ITOJIHOTO
U HemonHOro ropenus. OnpeneneHue
pacxoja KHCIOpOJa, BO3AyXa M BBIXOJA
MPOJYKTOB CTOpAaHUsS HPH MEPEMEHHBIX
KOHIIGHTPALUAX KUCIOpOJa B JAYyThE.
Teopernmueckoe ¥ JEHCTBUTEIBHOE
KOIMYECTBO KHCIOpOJa H  BO37yXa,
HeoOXoxuMoe ULt TOpEeHHSI.
KoaddumuenT uzbsiTka Bozayxa. Coctas
u  00BEM  MPOAYKTOB  CrOpaHUSL.
Omnpenenennie W30bITKa BO3MyXa IO
cocraBy ra3oB. Pacuér mpoaykToB
TOopeHHs s CMeceil  ToImBa.
Tero€MKOCT, M HHTANBINS BO3ZYyXa,
TOIUIMBA W TPOAYKTOB cropanus. H-t —
muarpamma.  Cxema  MaTepHalbHBIX
OanaHcoB pabOYMX BEIIECTB B KOTIIE.
Temnopusuyueckne CBOWCTBA BEMIECTB.
TemnoBold  GamaHc  maporeHeparopa.
IMonsstwe o TemmoBom  OamaHce.
VYpaBHeHHE TemIoBOro  OamaHca U
ONpEe/IeNiCHNEe BENUYMH, BXOIALIMX B
Hero. Omnpenenenne  KIIJI  xotna.
N3menenue KIIA KOTJIa npu
MEepEeMEHHbIX Harpy3kax. [lonstue o0
skcepreTrmdeckoM ©Oamance wu  KII.
OcnoBHble mytn moBsimenns KITJ.
OCHOBHBIE TEPMHHBI H OHNPEJECNCHUS.
Cuctema KITJI.
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9-14

CoxuraHue TOriMBa u
TOIIOYHBIE YCTPOMCTBA

Teopernueckrue OCHOBBI M TEXHUKA
cxuranus raza. KuHeTwka W cucrema
ropeHusi npocredmux ra3oB. LlemHbie

peaKiuy. MexaHu3M TOpEeHUs
YIIIEBOJIOPOAHBIX rasos.
Cwmeceobpa3oBaHue. BocmiameHeHune
roproueil cmecu. PacmpocTpaHeHune U
cTabuIu3anus TUIaMEHH.
Knaccudukanmst  ra3oBbIX — T'OpEJIOK.
OcobGeHHOCTH COKUTaHUS
HU3KOKaJOPUHHOTO rasa.

KoporkogakensHoe — cxuranme — rasa.
OcHOBBl pacyéra TIa30BbIX TOPEIOK.
CXeMbl  TONOYHBIX  YCTPOMCTB  JUId
cxxuranus rasa. OCHOBHBIE TEPMUHBI U
ompeneneHusl. XUMUUYECKHE  PEAKIUU
nporeccoB ropenus. CokUraHue KUaAKoro
toruBa.  OCHOBHBIE — CTaJuu u
MEXaHU3M TOPEHHs KUAKOTO TOIUIMBA.
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Temno- u MaccooOMEH INpPU CHKUIAaHUM
xuakoro TorumBa. Knaccuduxanus u
THITBI Ma3yTHBIX (bopcyHOK.
CpaBHHTENbHAs OLEHKAa (OPCYHOK ¢
MEXaHIMYECKUM, TTapOBEIM M BO3IYIIHEIM

pacIbUTIBaHHEM. OcobeHHOCTH
CXKUTaHUS Ma3yTa C CEpPHUCTBIM U
BaHA/IUEBBIMU MIPUMECSIMH.

MasytocHaOxkenne.  TpeboBanume K
KaueCTBY  PEryJMpOBaHUS  TOPEHHUS.
OCHOBHBIE TEPMHHBI U OIPEICICHUS.
XUMPYeCKHe ~ peakIMu  IIPOIECCOB
ropennsa. OOmee IpeacTaBlIeHHE O
ropeHuH TBEpAOro TorumBa. CXeMsl
ropeHusi yriaesoma. JuddysopHas wu

KHHETHIecKast obacti TOpEHHSI.
OCOOCHHOCTH CKUTAHUS HATypajIbHOTO
TOIUIMBA. CxeMbl OpraHu3aluu
TOHNOYHOTO  IIpOLEcca:  CIOEBOH, B
KHUISILEM cioe, (akenbHbI,
IUKIOHHBIH. OCHOBHBIE TEpPMHHBI H
TOHSTHSL. Xumnueckne peakyn

TBEPABIX TOIMUB. CoxuraHue TBEPAOTO
TorumBa B cinoe.  OcoOeHHOCTH M
KJIacCU(UKALUSA TOMOYHBIX YCTPOWCTB
ISt CII0EBOTO CKUTaHUS Ha
MPOMIIPEANPHUATUAX.  XapaKTePUCTHKA
MPOIIECCOB TOpPEHHsA TOIUIMBA B CJOE.
OcobenHocT  paboyero  mporiecca,
HEJOCTaTKW W 00NacTh HpPUMEHEHHS
CJIOEBBIX U (haKeIbHO-CIOEBEIX TOIIOK.
OcCHOBBI  pacu€Ta  CJIOEBBIX  TOIOK.
Koncrpykunu CIIOEBBIX TOTIOK.
OCHOBHBIE TEpPMHHBI W ONpEAEICHUS.
Xumuyeckue peakuuu rpoiecca
ropenus. IlpuroroBnenue  yroapHOU
TIBLITH. Coxuranue TOILIMBA B
MBUIEBUAHOM  cocTOossHUHM. OCHOBHBIE
CXEMBbI MBUICIIPUTOTOBJICHUS.
XapaKkTepucTUKa OCHOBHBIX IPOLECCOB:
pa3sMoI, TOJCYyIIKa, cemapanus MbUIH,

TPaHCIIOPTHPOBKA. Knaccudpuxanus
CHCTEM MBUICTTPUTOTOBIICHHS.
Yrnepa3MoibHbIE YCTaHOBKH, X
KJIacCU(UKAIHS, KOHCTPYKI[HOHHBIE
CXeMBl U TEXHUKO-DKOHOMHUYECKHE
MOKa3aTelIH. DKOHOMHYECKH

HaHBblFO}lHeP’ILHaﬂ TEXHUKA momoJia.
OcHOBHBIE  TpaBWiia  0€30MAaCHOCTH
MBUICYTONBHBIX ~ YCTaHOBOK.  OCHOBBI
TEILIOBOTO u adPOTMHAMHYECKOTO
pacy€ToB CHUCTEM MBUICIPUTOTOBICHHUS U
BBIOOP MenbHUI. OCHOBHBIE TEPMHUHBI H
noHsATHA. OOOpyIOBaHHE AN CYLIKH U
pasmona yrna. CxuraHue yrosibHOM
IIbIJIN. CKOpOCTHbIe TOIIOYHBIC
IIPOLIECCHI. BosmoxxHocTn
WHTEHCH(UKAIIMKA TOTIOYHOTO TIpoIiecca.
OCOOCHHOCTH TOpEHHsS TOIUIMBA B
MBUICBUAHOM  COCTOSIHAH — TEIUIO- |
MaccooOMEeH B MBUICYTOJIHHOM (haKeme.
Krnaccudukaimss ¥ KOHCTPYKTHBHBIC
CXEMBl TONOK JAJSl CKUTAHUsSl YTrOJbHOM
IBUIM C TPaHYJIMPOBAHHBIM M IKHUIKHM
LIJTAKOyJaJICHUEM. Koncrpykuun
MBUICYTOJBHBIX TOPENIOK U PACTOTIOYHBIX
ycrpoiictB. OCOOEHHOCTH COBMECTHOTO
CKATaHUSI Ta3a W YrOJNBHOM IIBUIH.
Bmusiaue momorpeBa Bo3nyxa W rasa.
Pacu€rHple napaMeTpbl NbUIEYTOJbHBIX




TOIOK. OCHOBBI OpraHHU3aluK
CKOPOCTHOTO ropeHus TBEPAOTO
TorBa. TONKHM C 3a)KaTbhIM CIIOEM.
Tonku ¢ KHISIIMM clioeM. [UKIOHHBIE
TOIKH, ux MPUMCHEHHE B
HPOMBIIIICHHOCTH U TIEPCIEKTHBBI
pazButus. OCHOBHBIE —IIPOLIECCHI B
TONKAX C KHUIIAIINM CIOEM.

15-18

Opranu3zanus pado4nux
HPOLIECCOB B
korioarperarax (5
cemectp)

Teruonepenada B 3IEMEHTaX KOTIA.
TennoBolt OGanmaHc W TeMIEpaTypHBINA
ypoBeHb Tonku. Temmeparypa ropeHus,
BO3MOXKHOCTh eé TOBBIILICHUS.
PaguanuoHHbl TEIUIOOOMEH W BBIOOD
KOHEYHOI'0 OXJIaXJEHHS Ia30B B TOIIKE.
KOHCTpyKTUBHBIE ~ CXEMBl  TOMOYHBIX
9KpaHOB. AHaIM3 METOAOB pacyéra
panuanuoHHOTO TerooOMeHa.
Knaccuduxanms pagvanuoHHOMN
TEIUIOOTJauu. Temnoornaya B
KOHBEKTUBHBIX  JJIEMEHTaX  KOTJIOB,
ypaBHeHHE  TeluloBoro OajaHca W
TEIUIO0TJauu UL KOHBEKTHBHBIX
sneMeHTOB. lloHATHE 00 YKOHOMHYECKH
HaMBBIMOJHEHIICH u TEXHUYECKU
JIOITYCTUMOM CKOPOCTH ra3os.
Koaddumuent TEeIUIoNepe1avn u
TeMIepaTypHbII Harop. MeTtoast
WHTeHCH(UKanmuu  TeuiooOMeHa B
3JIEMEHTOB KOTJA. TexHuko-
SKOHOMHYECKHH BBIOOp TeMIIepaTyphl
yxonamux razoB. KoHcTpykropckuii u
MIOBEPOYHBIM TEIUIOBOM pacuéT KOoTJa.
Meroanka  TOBEPOYHOTO  TEIUIOBOTO
pacuéra. [IpumMeHeHue BBIYMCIUTETHHON
TeXHHKH B TEIUIOBOM pacdéTe KOTJIA.
OCHOBHbIE TepMHUHBI U NOHATUSA. OCHOBBI
paZMalliOHHOIO U KOHBEKTUBHOI'O
TEIII000MEHa.
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23-28

Opraauzanus padounx
HPOLIECCOB B
KoTioarperarax (6
ceMecTp)

I'mppommHamMuka  BOABI, Tapa |
MapoOBOASHON CMECH B 3JIEMEHTaxX KOTia.
Ycnosus HaIE&KHOM paboTer
MOBEPXHOCTEH Harpesa. Obmiee
YpaBHEHHE JBIDKEHUS IapOBOH CMecH.
[MpuHIMIHATEHBIE CXEMBI
UCHAPUTEINIBHBIX CUCTEM C €CTECTBEHHOM
HUPKYJSIIMEH M [IPUHYIUTEIBHBIM
JBIDKEHHEM paboduero BemecTBa. AHaIN3
THIPOJVHAMUKH MapOBOASHON CHCTEMBI
IpU €CTECTBEHHOW IupKymsiruu. Oomias
cxema pacuéra LUPKYISIAN
HapajuleNIbHO  BKIIOYEHHBIX  KOHTYPOB.
Kpurepun Han&KXHOCTH eCTECTBEHHOU
LUPKYJIALNHN. I'mpponvHaMuka
NPUHYAUTEIIBHOT'O JABUKEHUSA pa60llero
BEII[ECTBA o HarpeBaTebHbIM
JJIEMEHTaM. Perymuposanue "
YpaBHUTEIIFHOE maiiboBanue.
I'mpponuHamMudeckast u TeTIoBast
HeycToiunBoCcTh. OCOOEHHOCTH pPabOTHI
UCHAPUTEJIbHBIX J3JIEMEHTOB B YCJIOBUAX
OOMBIINX  TEMIOBBIX U TIEPEMCHHBIX

Harpy3oxk, XapaKTEPHBIX JUISt
OTHETEXHUUYECKUX TIPOMBIIIIEHHBIX
arperaTos. Meronuka pacuéra

LUPKYISAIMA B KOTJIAX C E€CTECTBEHHOM
mUpKyisinue.  Beibop  mumTaTenbHBIX
HacocoB.  OCHOBHBIE  TEPMHHBI U
noHaTus. YpaBHenue Hasbe-Ctokca,
bepnymnu. BopaHblil pexum KOTJIOB U
TIOBBIIIEHNE KauecTBa napa. TpeGoBaHus
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K KayecTBY KOTJIOBOIl BOJBI M mapy.
Kopposust meramna. BayTpukoTnoBas
obpaboTka BOJIBL, nepuoayecKas
NpOJyBKa KOTIa. METORbI IMOBBIIICHHS
kadecTBa napa. CTyneH49aToe UcIapeHue.
Cenapanuss npombiBKa mapa. Pacuér
Hapocenapupyronux YCTPOMUCTB.
OCHOBHBIE TEPMHMHBI U HOHATHS. Bumsl
KOppO3MH  MeTamna.  A’poAnHaMHKa
Ta30BOr0 M BO3JYIIHOTO TPaKTa KOTJIA.
l'azoBble M BO3AYIIHOE COMPOTHBICHHE
CHCTEMBI. Pacuér " CII0CO0BI
npeoponenus. Camorsra ra3oxomoB H
IBIMOBOH TpyOsI. [IpuHynnTensHas Tsra,
CIIoCcOOBI OCYIIECTBIICHHSI.
AdponHaMHYECKUH pPacdEéT KOTENBHBIX
YCTaHOBOK.  BbpIOOp  IBIMOCOCOB M
IyTbEBBIX ~ BEHTHITOPOB.  MeTomsl
pEryIupoBaHUs TATU U AyThsl. OCHOBHBIC
MOHSTHUS u OTIpEeeNeHNS.
Koa¢dureHTs! IMHEHHOTO U MECTHOTO
CONPOTHBIICHHSI.

29-34

KoHncTpykiuu KOT/10B 1
HX OCHOBHBIX
3JIEMEHTOB

[TapoBble KOTJIBI C €CTECTBEHHOM
mupkynsnueit. Kiaccnpukanms mapoBbix
kominoB. IlocnenoBaTensHOCTh pa3BUTHSL.
MogepHu3as ~ CTapblX  YCTaHOBOK.
CoBpeMeHHbIE KOTJIBI M TEHACHINH UX
pa3BUTHUSL. IIpunnunuansHele
KOMIIOHOBKM  COBPEMEHHBIX IapOBBIX
KOTJIOB Ha HIPOMIIPEIPUATUAX.
OCHOBHbIE ~ TEpMHHBl U  IIOHATHUS.
Pacnonosxxenue JJIEMEHTOB B
naporeHeparopax. Kornsr c
MPUHYJUTETBHBIM JBIDKEHHEM
napoBoAsHON cMecH. OCHOBHBIE THIBI U
[I0C/IE0BAaTEIbHOCTh pa3BUTHUA
OpSAMOTOYHbIX  komioB. Komiel ¢
MHOT'OKPaTHOH MPUHYAUTENILHON
mupkynsanueil.  Mx  npuMeHeHue B
MPOMBITIUICHHOH SHEpreTHKe JUISt
HCIIONB30BAHMS TEIUIA OTXOASAIINX Ta30B.
OcHoBHBIE ~ TepMuHBL.  lloHATHE O
KpaTHOCTH IWpKymsinun. Koriel Ha
OTXOSIIMX IPOU3BOJCTBEHHBIX TIa3ax.
Hx npuMeHeHue Ha 3aBojax 4€pHOW U
LBETHOM METAUTypruy, XUMHYECKOH
NPOMBILUIEHHOCTH UM JAp. Bonorpeiinsie
KOTJIBl mpommpennpusatus. Korisl mox
HagryBoM. OCHOBHBIE TEPMUHBI U
MOHSTHSL. JlocTonHCTBO KOTJIOB,
paboTaromux o pa3pexeHneM.
[MapomneperpeBatenu. Knaccubukanus u
KOHCTPYKTHUBHOE HCIIOJIHEHUE
naporeperpeBaTenei. Metos
perynupoBaHus  TEMIIEpAaTyphl  Iapa.
Apmarypa  mapomneperpeBatened, HX

KOHCTPYKTHBHOE odopmiteHHE.
OCHOBHBIE ~ TEpMHHBI W  TOHSATHS.
Haznauenne maporeperpeBareneii.
Bopsurie SKOHOMaM3epsl,
BO3/LyXOIOJIOIpEBATEIIH. Hasnauenue
BOJSHBIX HKOHOMAi3epoB, BO3IyXO- H
ra3onojorpeBarenei.

ITocnenoBaTeabHOCTH BKJTIOUCHHUSI.
TexHUKO-3KOHOMUYECKHE Ipeienbl

HoJorpeBa BOJBL, BO3AyXa U rasa.
BiusHue noxorpesa Bo3zgyxa M rasa Ha
KIIJ xomioB. KOHCTpYKTUBHBIE CXEMBI
SKOHOMal3epoB. OCHOBHbIE
KOHCTPYKTHBHBIE CXEMBbI

20

22




BO3yXOIIOI0TpEBATEIEH.

PereHepaTuBHBIE  BO3yXOHArpeBaTelly,
ocobennoctu wux pacu€ra. Kopposus
XBOCTOBBIX ITOBEPXHOCTEH Harpesa u
6oprba c Heill. OCHOBHBIC TEPMHUHBI U
noHATHs. PacmonoxeHne skoHOMaii3epoB
U BO3IyXOIOAOTpeBaTeled B Ta30BOM

TpaKTe.

35-40 Marepuansl. KorenmpHple cTamu W pacyéT  Ha
BcmomorarensHoe MIPOYHOCTh 3JIEMEHTOB KOTia. BiusHue

000pyIOBaHHE U YCIOBUIT HM3TOTOBICHUS ¥ pPabOTHl Ha

9KCIUTyaTal¥st KOTJIOB |IPOYHOCTH JIEMEHTOB. XapaKTepHCTHKA
npoyHocTH crand. Craid, IpUMeHseMble
B korine. Kpurepum  mpouHOCTH.
JlomyckaeMble HANpsHKEHUS. ¥ METOJMKA
pacuéra Ha IPOYHOCTb HJIEMEHTOB KOTJIA.
OCHOBHBIE ~ TEPMHHBI M  IOHATHS.
VYcmoBus pabotel Metamia. Kapkac u
obmypoBka komia. Ha3Hauennme u

OCHOBHBIE TUIIBL KapKacoB.
DyHIaMEHTBHI. OCHOBHBIE
00MypOBOYHEIE u U30JISLIMOHHBIC
MaTepHasbl, THUIIBI 00MypOBOK.
Temnosoit pacuér 00MypOBKH.

TpyOompoBoapl, apMaTypa, 00ayBOYHEIE
YCTpOiicTBa W TapHUTypa  KOTJIOB.
Apmarypa KOTIOB. XapaKTepPUCTHKH 1 2 18 21
TpyOonpoBogoB.  OCHOBHBIE  CXEMEI
MOACOCANHEHHS KOTJIOB K
TpyOONpOBOIaM. O01yBOUHBIE
YCTpPOWCTBA, 00yBKa naposas,
BO3JIyIIHAS BOJISTHAsL. Korempras
rapanTypa. OCHOBHBIE TEPMHUHBI U
noHsATHs. OOCITy)XHMBaHHE H CHCTEMa
ynpasnenus. KIIJI u aBromaruzanus
komioB. [IpaBuia Ham3opa W PEMOHT.
OuncTka JBIMOBBIX Ta30B OT JieTydel
30/, OKCHJIOB Cepbl M  a3oTa.
3osoynanexue. TexHuko-
SKOHOMHYECKHE TMOKa3arenu. PaboTsr
KOTJIOB. Borpocel oxpaHbl okpy:karomeit
cpemsl  mpum  paboTe  KOTEIBHBIX
yctaHoBOK. OCHOBHBIE TEPMUHBI H
ompenenenus. IlpenensHO OMyCTUMBIE
KOHIICHTPALIMH BPETHBIX BEIECTB.

HUroro| 12 12 8 351 383

5.2 llepeuennb 1a060paTOPHBIX PadoT

Onpenenenve  yriaoBeIX KOAIDPHUIIMEHTOB TOBEPXHOCTEH  HM3IydYeHUS
MJIOCKOCTH U psifia TpyO B TOMKE KOTJIoarperara.

KoHcTpyKIuM KOTJI0B M UX OCHOBHBIX 3JIEMEHTOB.

UccnenoBanue a’dpoMHaMUKA U TEINIOOOMEHA BO3AYXOTPYOHOTO KOTJIa Ha
BO3/IYLLIHON MOJIEJIH.

N3ydyeHue BIMSIHUSA HEPABHOMEPHOCTU TEIJIOBOCTIPUATHS U JUHAMUYECKUX
BO3MYIIICHUH HA YCTOMYMBOCTH PAOOTHI IUPKYIISIIMOHHOTO KOHTYpA.

Marepuagnbl. BcnmomoraresbHoe o000pyaoBaHMe M IKCIUIYyaTALMS
KOTJIOB.

TerIoTeXHUYECKUE U a3POANHAMUYECKNE UCIIBITAHUS BOJOTPENHOTO KOTJIA.

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBMM ¢  y4eOHBIM IUIAHOM  OCBOEHUE  JIMCLMILIAHBI




IIPELyCMaTPUBAET BBINOJHEHUE KYpCOBOIO IMPOEKTa B 5 ceMecTpe sl OYHOU

dbopmbl 00ydeHUs, B / ceMecTpe I 3a04HOM (hOpMbI O0yUICHUSI.
[IpumepHas TeMaThka KypCcOBOIO MPOeKTa: «PEKOHCTPYKIUS KOTIIa»
3agaun, permaeMble MPU BBITIOTHEHUH KypPCOBOTO MPOEKTA!
OmnpeneneHrne OCHOBHBIX TEIUIO(PU3UYECKUX XAPAKTEPUCTUK TOIUIMB, BObI

Y BOJSIHOTO Mapa.
MarepuanbHblii 6aiaHCc KOTJ0oarperara.
Pacuér npouecca ropenus.
TennoBoit 6alaHC M pacxo] TOTUIUBA.
Pacuér Terumoobmena B Tornke u ecToHe.
Pacd€r KOHBEKTHMBHBIX ITOBEPXHOCTEN HArPEBa.
Pacuér razo-Bo3ymiHoro Tpakra.
Br100p npiMococa, BEHTUIISITOPA U BBICOTHI IBIMOBOM TPYOBI.
Pacuer 3010BOro U3HOCAa U HU3KOTEMIIEPATYPHOU KOPPO3UHU.
Pacuer nuTaTenbHBIX YCTPOMCTB U TEINIOOOMEHHBIX aNapaToB.

KypcoBoif mpoekT BkItouaeT B cebsi rpaduyecKkyr0 4acTb M PacyeTHO-
MOSICHUTENIbHYIO 3aUCKY.

7. OLEHOYHbIE MATEPHAJIbI 17151 HPOBEJIEHUA
HNPOMEXYTOYHOU ATTECTAIIUHN OBYYAIOLIUXCA 110

JANCIHUIIJIMHE

7.1. Onucanue moka3zaresjieili U KpUTEPUEB OLEHNBAHUS KOMIIETEHIUIt
HA Pa3JIMYHBIX 3Tanax UuX GopMUPOBaAHUS, ONTUCAHUE KA OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIf

Pe3ynbprarel TEKyIIero KOHTPOJISI 3HAHUM M MEKCECCHOHHOW aTTeCTaluu
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAH).

PesyabTaTel 00yuenus,

Komme- XapaKTepu3yiomue Kpurtepuu
TeHmus c q)gpwpl:may““':cn OH(IE)HPIBZII)HI/ISI ATTECTOBaH He arrecroBan
KOMIICTCHITUHN

OIIK-2 3HaTh  OCHOBHBIE  BHJbI|AKTHUBHAA pabora Ha| Beimonnenue pador| Hesbimonnenue
MPOMBIIIIEHHOTO TOIIIMBA, [[IPAKTHYECKUX 3aHATHSAX, B CPOK, pabor B cpoK,
€ro COCTaB U MAapPKHPOBKY;|OTBEYAaeT Ha TEOPETHYECKHE| MPEIyCMOTPEHHBIN | IPEAYCMOTPEHHBIH
OCHOBHBIE BOITPOCEHI npu 3auTe B pabouunx B pabounx
TEPMOXUMHYECKHE KypCOBOT'O TIPOEKTa nporpammax Iporpammax
YpaBHEHHS TIIOJHOTO W
HETIOJTHOTO TOPEHNS;
KUHETHUKY nporecca
TOpPEHUST; 0COOEHHOCTH
COKUT'aHUSA TBEPAOTO,
XKHUJIKOTO U Ta3000pa3HOTO
TOIUIMBA B  KOTEJBHBIX
yCTaHOBKax
YMETb cocTaBisTh | Pemenue cTanaapTHHIX | Beimonnenue pador| Hesbinonnenne
MaTepuaabHbIA OasaHc [mpakTHUecKux 3ajad, B CPOK, pabor B cpok,
TOPEHUS; COCTaBJIATh |HANUCAHHE KypCOBOI'O| MpeIyCMOTPEHHBIH | MPeayCMOTPEHHBIN
TEILIOBOM OanaHc mpoekTa, pabora B cpenax B pabouunx B pabouunx
HnaporeHepaTopa; 2D-mpoeKkTupoBaHust nporpammax porpammax

MPOU3BOJUTH  BBIOOp W




pacuér YCTPOMCTB
CKMT'aHHSA TOIUIMBA; PacyeT
TONIKH W KOHBEKTHUBHBIX

MIOBEPXHOCTEN Harpesa
KOTJ0arperara
BIIAIETh HaBbIKaMH |Pemenne mpukiaaHbix 3a1ad| Bemonnenue pabor| Hesbsimonnenne
NPUMEHEHNS!  OCHOBHBIX|B KOHKPETHOW IPEIMETHOH B CPOK, paboT B CPOK,
¢usmuecKkux n|obmacTy, BBITOJHEHUE IUTaHA| MIPEAYCMOTPEHHBIH | IpeXyCMOTPEHHBINA
XUMHYECKUX pabot o pa3paboTke B paboumx B paboumx
3aKOHOMEpHOCTEH IIPU |KYypPCOBOTO IIPOEKTa nporpammax nporpammax
pacuéTe TOpeHHs TOIUIUB;
HaBbIKaMH  BbIOOpa |
pacuéra TOIOYHBIX
YCTPOIACTB,
naporneperpeBaTess,
9KOHOMaii3epa,
BO3JLyXOIeperpeBaTess

[IK-4 3HaTh METOUKH [ AKTUBHAS pabota Ha| BreimonmHenne pabot| Hesrmomnenue
9KCIIEPUMEHTAILHOTO MPaKTHYECKUX 3aHATHAX, B CPOK, paboT B cpoK,
HCCIIEIOBaHUS OTBEYaeT Ha TEOPETUYECKHE| MPEeoyCMOTPEHHBIH | MpexyCMOTPEHHBINA
TETIIO(U3MIECKUX CBOMCTB [BOIpOCH! npu 3aIInTe B pabounx B pabounx
Pas3IMYHBIX TOIUIMB; |[KypCOBOTO ITPOEKTA porpammax IporpaMmmax
OIIpe/ieICHUs YTJIOBBIX
K03((ULNEHTOB 3KPaHOB
TOIIKH; METOJIUKY
00paboTKM  MOJYYSHHBIX
pe3ysbTaToB
HKCIEPUMEHTAIBHOTO
HCCIIEIOBaHUS
TETIIOTUAPABIMYECKIX
apaMeTpoB
KOTJI0arperara
YMETb ocymiecTBIsITh | Perenne cTaHAapTHHIX | Bemmonnenne padbor| Hesbsimonnenne
CTaTHCTHYECKYIO MPaKTHYECKUX 3ajad, B CPOK, pabor B cpoK,
00paboTKy  pe3ysbTaTOB|HAlMCAHUE KypCOBOTO| MTPeAyCMOTPEHHBIH | IpexyCMOTPEHHBIN
9KCIIEPUMEHTAILHOTO npoekTa, paboTa B cpeaax B paboumnx B paboumnx
HCCIIeIOBaHUS 2D-mpoeKkTupoBaHust IporpamMmax nporpammax
KOTJIOArperaToB
BIAJETh MeToaamMu |Pemenne mpukiagHeIX 3amad|BeimonHenne pabot| HermmomHeHue
TEOPETUYECKOTO B KOHKPETHOM IIPEIMETHOH B CPOK, paboT B CPOK,
(pacuérHoro) n|oGyacTy, BBIOJIHEHHE IUIaHA| MPETyCMOTPEHHBIH | IpeayCMOTPEHHBIH
AKCIIEPUMEHTAIHLHOTO pabor 1o paspaboTke B pabo4mx B pabounx
OTIpeNieNIeHHs] TapaMeTpOB|KypCOBOTO MPOEKTa IporpamMmax porpaMMmax

TOILJIMBA u mpounecca
TOpeHUs TCILIIOBOTO u
TUAPABINYCCKOIO pacucTa

KOTCJIbHBIX YCTAHOBOK

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI
Pe3ynbpTatel mpOMEXKYTOUYHOTO KOHTpPOJSI 3HAHWUW OIICHHBAIOTCS B 5, 6
ceMecTtpe Mg ouyHOU ¢dopmbl 0oOyueHus, 6, 7 ceMecTpe IS 3a04HOH (POpPMBI
oOy4yeHus 10 YeThIPEeXOAIIbHON CUCTEME:
COTJINYHOY;
«XOPOILIOY;

«YZOBJIETBOPUTEIBHOY;

«HEYJIOBJIETBOPUTEIIHHO).

Kommne-
TEeHIUs

Pe3yabTaThl 00y4eHus,
XapakTepH3ylolmue
c(OpMHPOBAHHOCTH
KOMIeTEeHIHH

Kpurepuu
OlleHUBaHMSA

OTJau4YHO

Xopomo

Ynosa.

Heynogi.




OIIK-2 3HAaTh OCHOBHBIEC Tect Brmonuenue | Bemmonnenue | Brimonnenue B tecte
BUJIBI tecta Ha 90- [ Tecra Ha 80- | Tecta Ha 70- | meHee 70%
MIPOMBIIIJICHHOTO 100% 90% 80% TIPaBHIIHHBIX
TOIUINBA, €TO COCTAB OTBETOB
¥ MapKHPOBKY;

OCHOBHBIE

TEPMOXUMHYECKHE

YpaBHEHHS IIOJIHOTO

U HETIOJIHOTO

TOPEHUs; KHHETUKY

npoliecca rOpeHus;

0COOCHHOCTH

CKMT'aHUA TBEPIOTO,

JKUJIKOTO U

ra3o00pa3Horo

TOILINBA B

KOTEJIBHBIX

yCTaHOBKax

YMETb  COCTaBJIATH |Pemenue 3anaun [ponemonctp | [Iponemonctp | 3anauu He
MaTepuaabHbIA CTaHAAPTHBIX | pEIICHHI B MpPOBaH MpPOBaH PpeIICHBI
GaaHc TOPEHHUS; |IPaKTHIECKUX TIOJTHOM BEpHBII X0x | BepHBIH X0x
COCTaBJIATh 3a1a4 o0BeMe u pereHus pelieHus B
TEIUIOBOM GanaHc MOJyYeHbl | BceX, HO He | OOJBIIMHCTBE
aporeHepaTopa; BEpHBIC MOJIy4eH 3aj1a4
MPOU3BOJUTE BBIOOD OTBETHI BEPHBINA OTBET

U pacdy€T yCTpOUCTB BO BCEX

C)KUT'aHHA TOIIJIMBA; 3aJadax

pacder TONKH |

KOHBEKTHBHBIX

MOBEPXHOCTEH

Harpesa

KoTJI0arperara

BJlaJIeTh HaBbIKaMu |Pemenue Bagaun [ponemonctp | [lponemoncrp | 3anauu He
MPUMEHECHHUS TPUKJIATHBIX pEeIICHH B UpOBaH UpOBaH PpeIIeHBI
OCHOBHBIX 3a7a4 B IIOJTHOM BEPHBIN X0J| | BEPHBIN XOJ
(u3nvecKkux u KOHKPETHOU o0BeMe u peuieHus peuieHus B
XUMHYIECKHUX MIPEeIMETHON MOJY4eHBl | BceX, HO HE | OoMpIIMHCTBE
3aKOHOMEpHOCTeH  |ob6mactu BEpHBIC MOJy4eH 3a1a4
IpH pacuére OTBETHI BEPHBINA OTBET

TOPEHUS TOIUIUB,; BO BCEX

HaBbIKaMu BbIOOpa U 3a7a4ax

pacuéTa TONOYHBIX

YCTPOICTB,

naporneperpeBaTels,

SKOHOMaif3epa,

BO3/yXOIeperpeBare

st

T1IK-4 3HAaTh METOJUKH Tect Brmosnnenue | Bemmoanenue | BrimosiHeHNE B TecTe
HKCHEPUMEHTAIBHOT tecta Ha 90- | Tecra ma 80- | Tecta Ha 70- | menee 70%
0 UCCJIeJI0BaHUS 100% 90% 80% NpaBHIbHBIX
TETUTO(PU3MIECKIX OTBETOB

CBOWCTB pa3InYHBIX
TOILIHE,
OTIpeIeIICHUs
YTIOBBIX

K03 pHUIMeHTOB
JKPaHOB TOTIKH;
METOIMKY
00paboTku
MOJTyICHHBIX
pe3yIbTaToOB
SKCIIEPUMEHTATBHOT




0 UCCIIeI0BaHUS
TEIUIOTUIPABINYECK
UX TTapaMeTpoB
KOTJI0arperara
YMETb OCYLLECTBIIATH |Pemenue 3amaun IIponemonctp | IIponemoncTp | 3amaun He
CTaTHCTHYECKYIO CTaHAAPTHBIX | pEIICHHI B MpPOBaH HpPOBaH pELICHBI
00paboTKy MPaKTHYECKNX TIOJTHOM BEpHBII X0x | BepHBIH X0x
pe3yJIbTaToB 3a1a4 obbeme u peLICHUS pelIeHus B
9KCIIEPUMEHTAILHOT MOTy4YeHbl | BCEX, HO HE | OONBIIMHCTBE
0 HCCJIEI0BaHUSA BEPHBIC MOTy4YeH 3a7aq
KOTJIOarperaTon OTBETHI BEPHBII OTBET

BO BCEX

3ajJadax
BIajeTh MeTofaMu |Perienue 3anaun ITponemonctp | IlponemoncTp | 3amauu He
TEOPETUYECKOTO MPUKIIAJHBIX pelleHs! B HUpOBaH HUpOBaH PpeleHbl
(pacuérHoro) u 3a/1a4 B MOJTHOM BEpHBIN X0OJ] | BEpPHBIA X0
9KCIEPUMEHTAIbHOI |KOHKPETHOU o0BeMe u peuenus peuienus B
0 OompeneIeHus MIpeIMETHON MOJy4eHbl | BceX, HO He | OONBIIMHCTBE
IapaMeTpoB TOIUTNBA |00nacTn BEpHBIC MOJTy4YeH 3a7aq
U IIpOIIecca TOPEHNUS OTBETHI BEPHBIN OTBET
TETIOBOTO U BO BCEX
THIPABINIECKOTO 3ajagax
pacdera KOTEIbHBIX
YCTaHOBOK

7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACTB (THIOBBIE
KOHTPOJIbHbIC 33/laHMSl MJIM HHbIEe MATEPHUAJIbl, HEOOXOAUMBbIE IJIA OLUEHKHU
3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEIbHOCTH)

7.2.1 TlpuMepHblii TilepeYeHb 3aJaHU IS  TOATOTOBKHM K
TeCTUPOBAHUIO

ArttecranmonHas kapta Ne |

NoNe NeNe
BOTIPOCOB Bormpocsl OTBETOB BapuanTsl 0TBETOB
1 C,O,N
Kakune xummnueckune 2 C,S,N
1 BJIEMEHTHI SIBJISTFOTCS
FOPIOYUMH B TOILIUBE? 3 C,H,S
4 Hert Takux aneMeHTOB
1 ITnoxoe cmeceoOpa3oBaHue
Kakast 13 IpHYHH He 2 OO0mmif HeTOCTAaTOK BO3AyXa
2 BIMACT Ha MOABJICHUC 3 Bonbmmme pa3mepsl TOkKu
XHMHYECKOTO Hesloxkera?
4 Huskas Temnieparypa B
TOIIKE
3 Kakue peakiyu cTpeMsaTcs 1 Boccranosnenus




MaKCHMAaJIbHO pa3BUBaTh 2 Okucnenus
IIPU OCYIIIECTBICHUU
3 ['openus
TOIOYHOTO Tporiecca?
4 Bce atu peakunn
1 VYBenuuenue K. I1. /]
K uemy npusezer 2 VYwmensmenue K. I1. /1.
4 YBEJMYEHUE 30JIbHOCTH
TOrUBa? 3 YiydnieHue TemoooMeHa
4 Hwu Ha 9TO HE MOBNHSAET
1 CO, H,0, N,
ConepxaHueM Kakux
5 BEIIIECTB B MPOAYKTaX 2 CO, Hz, N,
CTOpaHUsl OTNpeIeIsIeTCS 3 CO. O,. CH,
XUMHYCCKUI He0Ker?
4 CO, Hy, CH,4
ArttecranmonHas kapta Ne 2
NoNe NoNe
BOIIPOCOB Bomnpocer OTBETOR BapuanTel oTBETOB
1 VYBenuueHue TeniaoThl
CropaHus
K yemy npuBeseT 5 YMeHbllIeHne pacxoaa
1 OoJIbIIAs BIAXKHOCTD TOTInBA
()
ToTInBa: 3 VY MeHbIIEHUE TEMIOThI
CropaHus
4 Hu Ha yTO HE MOBIMSET
1 KoHCTpyKITHs KOJTOCHHKOBOM
pEIICTKH
OT 4ero 3aBUCHT MTOTEPS
2 Telna ¢ MpoBATOM 2 [Tnoxoe cmeceoOpazoBaHue
(')
TortnBa: 3 Huskas Temmeparypa B TOIIKE
4 HenocraTok Bo3myxa




1 [Totepu ¢ XMUMHUYECKUM
HEJI0KETOM
Kakie OCHOBHEIC 5 [Torepu ¢ MEXaHMYECKUM
3 MOKa3aTeJIM TOIOYHOT'O HEAO0KCTOM
7 ?
yCTpOMCTBA’ . Temmopas
MPOM3BOJUTEIILHOCTD
4 Bce nepeunciennbie
1 BoccranoBnenus
Kakue peakuun
4 CTPEMSATCS Pa3BHBATh 2 Oxucnenns
pU razupuKaru 3 Toperus
TOTLJIUBA?
4 Bce atu peakunmn
1 Bonopon
Kakoe BeriecTBo
5 HCMOJIB3YIOT TIPH 2 Cepa
TOPEHUU B KAUE€CTBE 3 Kucrmopon
OKHUCIUTEIIA?
4 A3zor
ArttecramnmonHas kapra Ne 3
NoNo NoNo
BOIIPOCOB Bormpocsl OTBETOB BapuaHnTsl oTBETOB
1 BbrIHOC U3 TOIIKU Kanelb
BJIaru
BriHoc u3 Tonku
. C ueM cBsi3aHa MOTePs TerIa 2 HECTOPCBIINX HacTHIL
¢ yHOCOM? TOTLJINBA
3 Brixop JieTyuux BelecTB
4 KaudecTBO coxuraeMoro
TOILJINBA
2 YTO UCHONB3YETCA B 1 OObraHas Bosia




KA4eCTBE KHUIKOTO 2 Tsxenas Bonga
TEIUIOHOCUTENS 1Sl KOTJIOB 3 "
WJIKUE METaJUIbI
ADC? A
4 Bce nepeuncnennoe
1 VYBenuuuThr TemMnepaTypy
B TOIIKE
5 YMEHBIIUTH TEMIIEPATYPY
Kak cHM3UTh oTepu Tera B TOHKE
3 OT XUMHUYECKON HEMOITHOTHI
CTOpaHUs TOTLTUBA? 3 YMEHBIIUTE Pa3sMephI
TOIKHU
4 YMEHBIIUTH ITOAAYY
OKHCITUTENS
Kak Ha3piBaeTcs 3HEprus 1 BryIpeHmss
HeoOXxoauMmas i 2 Paspyiuenus
4 pa3pyuieHus
BHYTPHUMOJIEKYJISIPHBIX 3 AKTHBAIIA
i ?
CBSI3€1 UCXOAHBIX BEIIECTB’ 4 S —
CozepikaHuEM KaKuX 1 CO, H0, N
BEILIECTB B MPOAYKTaX 2 H,, CO, CH,
5 CropaHusi onpeaensieTcs
XUMHWYECKHUN HETO0XKET 3 CO, Hz, CO
TOIJIUBA?
© 4 | Hz CO,N;
ArtrtectanmonHas kapta Ne 4
NoNe NoNe
BOIIPOCOB Bormpocsr OTBETOB BapuaHTbl 0OTBETOB
1 Jlnokcun yriepoaa
Yro ncnosp3yercs B
. Ka4€eCTBE Ia30BOT0 2 Oxcnp yriepoza
TEIUIOHOCUTENS B KOTJIAX 3 Oxenn asota
ADC?
4 Bce nepeuncnennoe




Kaxk Ha3piBaeTcs 1 T'openms
TeMreparypa, HaduHas ¢ 2 BoCIUIAMEHEHIS
2 KOTOPOM cucTeMa
croco0OHa K 3 Kunenns
CaMOYCKOPEHUIO? 2 Tomdaka
1 [Taponeperpesarenb
Yo sABJISIETCS OCHOBHOM
3 MCIAPUTENILHON 2 OKpabl
MTOBEPXHOCTHIO HarpeBa B 3 SKoHOMaii3ep
KoTIe?
4 Tonka
1 Ennuuna
Yemy paBeH
4 KO>()UIIUEHT H30BITKA 2 Homs
BO3AyXa Jis 3 Bospie e quHAIB
muddy3nonHon odmactu?
4 MeHnb111e €TUHALEI
1 B xopoTkom dakene
Kak nmpoucxoaut
5 C)KUTaHME Ta3a IIPU 2 B umnnom daxene
pasneibHON NOAAHC B 3 BecdaxerbHOe CXKUTaHUE
TOIKY Tra3a v BO3ayxa?
4 B cyxennom dakerne
ArttectanmonHas kapta Ne 5
NoNe NoNe
BOIIPOCOB Bompocst OTBETOB Bapuantsl 0TBETOB
1 KoHBeKTHUBHBIC
1 Kaxkue ObIBaroT BUIBI 2 Pajmanyonnsre
naporieperpeBarenen? 3 TloMypaHAHOHHbIE
4 Bce nepeunciennbie
2 1 TBepoe TOIIUBO U BO3IYX

['openne kakoi roproyen




CMECH SIBIISIETCSA 2 ["a30BO€ TOIIMBO U BO3AYX
TOMOT€HHOM peaKIneii?
3 TBepmoe TormBo U a30T
4 ["a30BO€ TOIIMBO U a30T
1 B kopotkom daxkene
Kak npoucxoaut cxxuranue
3 rasa Ipu paselabHoi 2 B nmnnom ¢axene
oAate B TOIKY rasa u 3 BecdakenbHOe CKUTaHUE
BO3YyXxa?
4 B cyxxennom daxkene
1 [1nmaBHO BO3pacTaeT
Kak n3mensercs
TEMIICpaTypa IEPErpeBa 2 Pe3ko Bo3pacTaer
4 napa ¢ yBeJIu4eHUEeM
HArpy3Kd pajualiOHHOTO 3 Crmxaercs
(')
naporeperpeBaTess? 1 He m3Mensoros
1 MenieHHO yBeTMIUBaCTCS
Hro nponucxoaur ¢ 2 YMeHbImmaercs
5 TEMIIEPATYpPOil B 30HE
OKHCICHNs? 3 Ocraercst HEeM3MEHHOM
4 Pe3ko yBennuuBaercs
ArtTecranmonHas kapta Ne 6
NeNe NoNe
BOIIPOCOB Bompocsr OTBETOB BapuaHTtsl 0TBETOB
1 TBepmoe TOIIMBO U BO3AYX
l'openue kaxoi roprouei 2 ["a30BO€ TOIMIMBO U a30T
1 CMECH SIBJISIETCS
reTepOreHHOI peakuuei? 3 ["a30BO€ TOIIIMBO U BO3IYX
4 TBepaoe TOMIMBO U a30T
5 Kak momyauts 1 YMEHBIINUTH CKOPOCTH
KOPOTKO(AKEIbHOE MOTOKOB




CoKUrauue rasa?

Paznpobutk moToku Ha

2
OT/ICJIbHBIE CTPYH
3 Y CcTaHOBUTB
pacIIMpsIOIINe YCTPOHCTBA
4 ITomaBats MOTOKHU
napasuiesIbHO
1 Bo3spacraer
Kak n3menuTcs p
TeMIICpaTypa NEperpesa 2 [TnaBHO CHMXKaeTCs
3 napa ¢ yBeJIu4cHHUEM
Harpy3Kd KOHBEKTHBHOTO 3 Pesko crmxaeres
(')
naporneperpeBaTes? 2 [Ty —
3HAYUTEIBEHO
1 YMEHBIIIAETCS TOJIHOTA
CrOpaHus
YTO MPOUCXOIUT IIPH 3HaUUTENbHO
Mepexojie oT 2 YBEITNYUBACTCS MTOJTHOTA
4 JTIMHHO(DAKETHLHOTO CropaHust
CHRUTAHIA K 3 [TonHOTa CropaHus He
(7
KOPOTKO(aKeITbHOMY H3MEHSITCS
He3naunTeabHO
4 YMEHBIIIAETCS TIOJIHOTA
CrOpaHus
1 o 2 xlla
Kakoe ucrnones3syercs 2 2 _ 7 xIla
5 JIABJICHUE JIJIs1 TOPEIIOK
HU3KOTO JaBJIEHUA? 3 0 0,6 Mlla
4 Boime 0,6 MIla
ArttecranmonHas kapta Ne 7
NoNe NoNo
BOIIPOCOB Bompocsl OTBETOR BapuanTsl 0TBETOB




Kak nzmenurcs

1 Bo3spacraer

TeMIiepaTypa neperpena

2 [1naBHO CHUMXKaeTCs
1 napa Mmpyu CHIKEHUH
TEeMITepaTyphl MATATEILHON 3 Pe3ko CHIKaeTCs
BOJIbI B OapabaHHBIX
KOTHax? 4 He u3menurcs
1 MenieHHO yBEITNYNBAETCS
Hro npoucxour ¢ 2 Pe3ko yBenuuuBaeTcs
2 TEMIIEPATYPOIl B 30HE
BOCCTAHOBJICHHSI? 3 YMeHbIIaeTcs
4 OcTtaeTcsi HeM3MEHHOM
1 6ompiie 100 Mkm
Kaxkoit pazmep yactun
3 MMEIOT TPyOOANCIIEPCHEIE 2 10— 100 mxm
MIPUMECH, HaXOSAIINECs B 3 1- 10 MrM
MIPUPOHOM BOjIE?
4 MEHbIIEe | MKM
1 1o 2 xlla
Kakoe ucnionesyercs 2 2 _ 7 «Ila
4 JIABJICHHE JIJIs1 TOPEIIOK
CpEIIHEro JIaBJICHUS? 3 0 0,6 MITa
4 BeIie 0,6 MIla
1 Bricokoro gaBneHus
Ha KOTjIBpI KaKoTO TaBICHUS 2 Cpe/iHero 1aBieHus
5 YCTaHABJIMBAIOT HEKUITSAIINE
SKOHOMaii3epbl? 3 Hwuskoro naBneHus
4 JIroboro naBneHus
ArttecramnmonHas kapra Ne 8
NeNe NeNe
BOIIPOCOB Bomnpocsr OTBETOB BapuaHTtsl 0TBETOB
1 Kak u3MeHnTCs TEMIEpaTypa 1 Cruaercs




neperpesa rnapa npu CHU>KEHUU
TeMIIepaTypbl MUTATEILHON

IInaBHO YBCIIMYNBACTCA

3 Pe3ko yBennuuBaercs
BOJIbI B MIPSIMOTOYHBIX KOTJaX?
4 He uzmenunrcs
1 OunbTpOBaHUE
Kakoii MeTos1 06pabOTKU BOIbI 2 Ocamnenne
2 UCIIOJB3YIOT JJIA €€ 3 o —
YMSTYEHHS?
4 TepMmuueckas
o0paboTka
1 no 2 xlla
Kaxkoe nicions3yercs naBieHue 2 2 _7klla
3 JUTSI TOPEITOK BBICOKOTO
aBIICHUA? 3 no 0,6 MIla
4 BeInie 0,6 MIla
1 Bricokoro gaBneHus
Ha xoTJBl Kakoro JaBiIeHUS 2 CpeaHero JaBleHus
4 YCTaHABJIMBAIOT KUTISIIUE
SKOHOMaii3epbi? 3 Huskoro naBneHus
4 Jroboro naBneHus
1 IIpoaykTel cropanus
Yro B BOKOTPYOHBIX 2 [TapoBojsiHast cMeCh
5 KOTEJIbHBIX YCTAHOBKaX
JIBMDKETCS BHYTPH 3MEEBUKOB? 3 Iap
4 Bona
ArtTecranmonHas kapta Ne 9
NoNo NoNe
BOIIPOCOB Bomnpocsr OTBETOB BapuanTtsl 0oTBETOB
1 1 OuabTpoBaHUE

Kaxkoi# MeTos1 00paboTKH BOJIBI




UCITIOJIb3YIOT JJIA €€ 2 Ocaxpaenue
obecconBaHus?
3 OtcranBanme
4 Xumuyeckas o0paboTKa
1 JInst mostorpeBa Bo3ayxa
5 Jns moyorpesa
i JIJ1st 4ero UCTomb3yeTcs TUTaTCIBEHON BONIBI
% 9
SKOHOMAHN3Cp ! 3 JI51st moforpeBa TOMINBa
4 J11s1 oxXJmakaeHust
IIPOYKTOB CTOPAHUS
1 DKOHOMaM3ep
Kakoe ycTpoicTBO CITy>KUT
3 JUTS YTAJIeHUS] paCTBOPEHHBIX 2 Konpencarop
ra3oB U3 MUTATEIHLHON BOJIbI 3 Tleapatop
MIapOBBIX KOTJIOB?
4 bapa6an
1 [IpoaykTel cropanus
YTto B BOAOTPYOHBIX
4 KOTEJIHBIX yCTAaHOBKAX 2 Ilaposonsnas cmech
JIBIKETCS CHAPYKU 3 Tlap
3MEEBUKOB?
4 Bona
[{enbro KaKoTO pacyera KOTjaa 1 [IpeaBapuTeIbHOTO
SIBJISIETCS OTIpEJICTICHUE
. . 2 [ToBepounoro
TJIOIIA/IeH MOBEPXHOCTEH
5 HarpeBsa 3JICMCHTOB KOTJIa IIpH 3 KOHCTPYKTI/IBHOFO
3aJIaHHBIX
MapONPOU3BOIUTETHHOCTH,
rapaMeTpax Iapa u xapaxkre- 4 OnTHMH3aLHOHHOTO
PUCTHKAX TOILIMBA?

ArttectanmonHas kapta Ne 10

NoNe Bonpockr NoNo BapuanTsl oTBETOB




BOIIPOCOB OTBETOB
1 Xumudgeckas o0paboTka
Kaxkoit MeTos 06paboTku , TepMuueckast Aeadpawys
1 BOJIbI UCIIONB3YIOT IS [A30B
yaaJieHus rpy00IUCTIepCHBIX
nprMecei? 3 Koarymsimus
4 Tepmuueckas o6paboTka
1 Cyxas mexaHudeckas
OYHUCTKA
Kakoii u3 cnoco6oB He
2 MCIIOJB3YETCS JUISl OYUCTKH 2 XuMueckas 04uCTKa
{7
Tasa OT MBI 3 Moxkpast ouncTka
4 DnekTpuyecKas OUMCTKa
[{enbto Kakoro pacuera Kotja 1 [IpeaBapuTebHOTO
SIBIISIETCS OTIPE/ICTICHHE
2 IToBepouHoTO
TEIUIOBOCTIPUATHS KaXKIOTO
9JICMCHTA KOTJIa, TCMIICpaTyp- 3 KOHCTPYKTI/IBHOFO
3 HOTO Hamopa 1 ko3 dunreHTa
TEIJIONepeauH 10 33JaHHBIM
TeMICpaTypaM poAyKTOB 4 OnTUMHU3aLIMOHHOTO
cropaHusi 1 o0orpeBaeMon
cpenl?
1 VY nanenue BOJbI
Jns1 yero nmpousBoaUTCA 2 Y nanenue napa
4 HETpEepbIBHAS MPOLYBKA
nmaporeneparopa? 3 VY nanenue coneit
4 VY nanenue Bo3ayxa
1 [Tb11B
Kaxkoe BeniecTBo Hanbosee 2 CO
3) TOKCUYHO JJIs1 OpTaHn3Ma
YyeJoBeKa? 3 HS
4 NO




7.2.2 TlpuMepHBbIi mNepeveHb 3aJaHUH JJIs1 pellleHUs CTAHAAPTHBIX

3aga4
ArttectanmonHas kapta Ne 10
NoNe NoNe
BOIIPOCOB Bomnpocsr OTBETOB BapuanTtsl 0TBETOB
1 Xumudeckas 00padoTka
Kakoit meTos 00paboTku , TepMuueckas aeadpamus
1 BOJIbI UCTIOJIB3YIOT ISt 2308
yAaJIeHUs TPYOOAUCTIEPCHBIX
npuMeceit? 3 Koarymstus
4 Tepmuueckas oOpaboTka
1 Cyxas mexaHndeckas
OUYHCTKA
Kakoii u3 cnoco06oB He
2 MCIIOIb3YETCS ISl OYUCTKU 2 XUMHYECKas O4HCTKA
{?
Tasa OT MbITH: 3 Moxkpas ouncTka
4 DIIEKTpUYECKAS] OUMCTKA
[{enbro KakoTO pacyera KOTiaa 1 [IpenBaputenbHOro
SBJISIETCS OTIpPEJIEIICHUE
2 [ToBepouHoro
TEIJTIOBOCIIPUATHS KaXKI0TO
9JICMCHTA KOTJIa, TCMIICPATyp- 3 KOHCTPYKTI/IBHOFO
3 HOTO Hamopa u ko3 duireHTa
TEIJIONePEIavH 110 33JaHHBIM
TeMrepatypam HpoiyKTos 4 OnTuMHU3aLMOHHOTO
cropaHusi 1 o0orpeBaemMon
cpennt?
1 V nanenue BOAbI
Jns1 yero nmpousBoaUTCA 2 Y nanenne napa
4 HeIpepbIBHAS MPOIyBKa
naporeseparopa? 3 Y nanenue conei
4 VY nanenue Bo3ayxa




1 [1p11B
Kakoe BemiecTBo Hauboiee 2 CO
5 TOKCUYHO JIJIsl OpraHu3Ma
YeJoBeKa? 3 HS
4 NO
ArttectanimonHas kapta Ne 11
NoNe NoNe
BOIIPOCOB Bomnpocer OTBETOR BapuanTel 0OTBETOB
Kak Ha3piBaercs 1 O6MmypoBKa
MeTayuTMIecKasi KOHCTPYKITHS
2 Kapxkac
KOTJIa, BOCTIPHHUMAFOIIIASI
1 b
MAcCCHhI 3JICMCHTOB KOTJIa U 3 ApMaTypa
nepearonias ux Ha
bynaameHT? 4 Tpaxr
1 V nanenue BOAbI
J1s 4ero npou3BOIUTCS 2 Y nasnenue napa
2 MepUOANYECKAs IPOTyBKA
nmaporeHeparopa? 3 Y nanenue comnei
4 VY nanenue naka
1 [Teu1B
Kakoe BemecTBo HanMeHee 2 CO
3 TOKCHUYHO JIJIsl OpraHu3Ma
4enoBeka? 3 HS
4 NO
1 CrenoBas
Kakue cymiecTByroT TUIIBI 2 Tlerkas
4 OOMYPOBKH B 3aBUCUMOCTH OT
X KOHCTPYKLIAN? 3 Oo6neruennas
4 Bce nepeunciennbie
5 1 N3 TomuBa

OTKyna, B OCHOBHOM,




MMOCTYIIAKOT B IIAp
3arpsA3HAIOIINC HpI/IMGCI/I?

3 JABIMOBBIX I'a30B

N3 Bo3gyxa

W3 nutarenbHON BOJIBI

ArttectanimonHas kapra Ne 12

NeNe NeNe
BOIIPOCOB Bomnpocer OTBETOR BapuaHnTel 0OTBETOB
1 Hyccenbra
Kakoii kputepuii mogoous 2 PeiiHoMBICA
1 ABIIIETCS O€3pa3MEpPHbIM
K03 HHUITMEHTOM TeII00TAAYN? 3 Ipanaris
4 ['pacroda
1 bricTpo BBEpX
Kak nsuxercst mapoBojsiHas 2 MeIeHHO BBEpX
2 CMECH B MTOIbEMHOMN TPyOE TpH
ONPOKU/IBIBAHUY IIUPKYJISIIHH? 3 Buns
4 He nBmxercs
1 DKOHOMai3ep
3 Kakoe ycTpOMCTBO CITYKUT JUIst 2 Konpencarop
OT/CJICHHUS Tapa OT BOJbI? 3 Jleaspatop
4 Cenaparop
1 B uzorepmuueckom
B kakom TepMoguHAMUYECKOM
4 IpoLECcCe NPOMCXOIUT 2 B ajmabariom
napooOpa3oBaHHe B KOTEIbHON 3 B H30X0pHOM
yCTaHOBKE?
4 B uzo6apHom
Kakyro 04ncCTKy NpUMEHSIOT 1 [TapoBas 001yBKa
S JUTSL yJAJTIeHUs 3arpsi3HEHUH C
2 [TapoBojsiHast 00 1yBKa

DKPaHHBIX TOBEPXHOCTEN




Harpesa KotJa?

Bubpanunonnas ouncTka

Bce nepeuncnennbie

ArttectanmonHas kapta Ne 13
NoNe NeNe
BOIIPOCOB Bomnpocsr OTBETOR BapuaHTbl OTBETOB
1 CwmenianHas
Kakas cxema BKIIOYEHMS 2 [IpoTHBOTOUHAS
1 naporneperpeBaress SBIsIeTCs
OIITUMAJIbHOM? 3 IIpsiMoTO4Has
4 O6paTHas
1 B1/(Mm-K)
5 Kaky1o pa3MepHOCTb UMEET ’ Br/(krK)
KO GULIMEHT TerI00TAauu? 3 Bt /(MZ-K)
4 Bt/(M3K)
1 Crpy#t Bogsl
3a cYeT Kakoro 2 Crpyii napa
3 JTUHAMHAYECKOT0 BO3/ICHCTBUS
MTPOU3BOJAUTCS NTapOBast 3 Crpyit napoBOIsHOM
o0myBKa? CMCCH
4 Crpyii Bo3ayxa
1 Y CTONYHUBOCTH K
KOppO3uu
OcCHOBHOE Ha3HAYCHUE 2 [llyMornoromenne
4 0OMYpPOBKH KOTEJILHOTO
arperara? 3 Tennosas u
TUAPOU3OJISIIUS
4 BubGpouzomsius




7000 xJIx/kr
3
5 YeMy paBHA TEIIOTA CTOPAHHUS 7000 x/lx/m
YCJIOBHOTO TOTUIMBA? 293000 KJIK/KT
293000 k[Ix/m3
ArttectanmonHas kapta Ne 14
NoNe NoNe
BOIIPOCOB Bomnpocsr OTBETORB BapuaHTsl 0TBETOB
1 ITap
Yo crykuT pabovurM areHToM 2 Bosayx
1 00IyBOYHOTO amnmnapara rnpu
ApOBO/ISHOM 06 XyBKE? 3 [MutarenpHas BoAa
4 Bce nepeuncnennsie
1 3aaBHKKa
Kakoe ycTpoiicTBO oOecrneunBaeT
5 NpeoTBpALICHHE NOCEACTBUI 2 Jla3oBblii 3aTBOP
BHE3AITHOTO TIOBBINICHUS JABJICHUS B 3 B3phIBHOI KiTaman
TOIKE ¥ razoxomax?
4 I'mapo3saTBop
1 Ot cocrtaBa TOIJIMBa
2 OT cocTaBa OKHCIUTES
3 OT 4ero 3aBUCHT TEIUIOTA CTOPAHUS
TOILIMBA? 3 Ot pacxoja OKUCIUTENS
4 OT TeMnieparypsl
OKHUCITUTEIIS
1 ["a3000pa3Horo
4 JIst cKUraHMsl KaKOTo TOILUIUBA 2 Kupkoro
UCITOJIB3YIOTCS CIIO€BBIC TOTIKA? 3 TBEPIOrO MBLIEBHIHOTO
4 TBepaoro KyckoBoro




1 DKxoHOMaM3ep

Kakoe ycTpoicTBO CITY>KUT JJIs 2 JlbIMOCOC
5 yaajeHus: B arMocdepy MpoyKTOB
cropanus? 3 Cenaparop
4 Jeasparop
ArttectanimonHas kapra Ne 15
NeNe NoNe
BOIIPOCOB Bomnpocer OTBETOR BapuaHnTel 0TBETOB
1 [IpssmoToK
Kakast cxema IBIDKEHHUS
TEIJIOHOCUTENCH 2 IIpotuBoTox
1 o0ecreynBaeT MaKCUMaJIbHOE 3 TlepeKpecTHbIi TOK
3Ha4YE€HHUE TEMIIEPATYPHOTO
Haropa? 4 3aBHUCUT OT BUA
TETJIOHOCUTETIS
1 ["a3000pa3zHoro
JUist C)KUTaHUs KaKOTO 2 YKuakoro
2 TOILJIMBA HCTIOJIb3YIOTCS
KaMepHbIE TOTKH? 3 TBepaoro MbUIEBHIHOTO
4 Bcex aTux Tornnus
1 Ot K. II JI. koTna
2 Ot BHIa TOILIMBA
OT yero 3aBUCHUT BBICOTA
3 JBIMOBOM TPYOBI ITpH 3 Ot Temmeparypsl
UCKYCCTBEHHOM TsATE? ABIMOBBIX I'a30B
4 OT caHUTapHBIX
TpeOOBaHUIA
1 He uzmensarcs
Kak uzmensTcs norepu
Bozpacryr
4 JIABJICHUS TIPU YBEJIIMUYCHUHU 2
MIPOTIOPITMOHAIEHO
CKOPOCTH ITOTOKA B JiBa pa3a?
3 Bo3spactyT B 4 paza




4 YMeHnbIaThes B 4 paza
1 Otan cMenieHus
TOIUTMBA
Urto Ha3bIBaeTCs (PU3UUECKON 2 DTan Harpesa TOIUMBA
5 CTaJiMe mporiecca CKUraHus
TOIUIMBA? 3 OTtan cMenieHus u
HarpeBa TOILJIUBA
4 Peaknus ropenus
ArtectanmonHas kapta Ne 16
NoNe NeNe
BOIIPOCOB Bormpocsl OTBETOB Bapuantsl oTBETOB
1 3oia
1 HanOoJiee OnacHbI I
OpraHu3Ma 4ejioBeKa? 3 Oxucrer a3oTa
4 CepHUCTBIN aHTUIPH]T
1 TennonpoBOIHOCTHIO
Kakum criocobom 2 KoHBeKIei
2 MPOUCXOUT MEPEHOC
TEIUIOTHI? 3 Panmanueit
4 Bcemu satumu ciocobamu
1 DTtan cCMeNeHus TOTUIMBA
YTo Ha3pIBACTCS XUMHYECKOU 2 OTall Harpesa TOIIMBa
3 CTaJuel mporecca CKUraHust , Sy T ——
()
Toriea: HATpeBa TOILINBA
4 Peakuus ropenus
1 He pexe 1 pasza B 4 rona
4 Kak gacto npon3Boaurcs
BHYTPEHHHI OCMOTP 2 He pexe 1 pasza B 6 ner




IMapOBbIX KOTJIOB?

He pexe 1 paza B 8 ner

4 He pexe 1 paza B 10 ner
1 benzon
. Kakoe BEIEeCTBO COIEPKUT 2 Hagramin
% 9
KOKCOBBIH Ta3’ 3 AMMIAK
4 Bce sTu BemecTBa
ArttectanmonHas kapta Ne 17
NoNe NoeNe
BOIIPOCOB Bomnpocsr OTBETOR BapuaHTsl 0TBETOB
J171st Kakoro BHJ1a TOTUIMBA 1 ["a3006pa3znoe
bU3NYECKUMU CTAAUSIMU
2 Kunkoe
1 poliecca CKUTaHUS SIBIISIIOTCS
oOpaszoBaHue roproyeil cmecu, 3 TBepi0e KYyCKOBOE
€e HarpeB JI0 TeMIepaTyphl
BOCIJIAMEHEHUS? 4 Teepnoe nbuIeBUIHOS
1 1 paz B4 rona
Kak wacto npou3Boautcs 2 1 pa3 B 6 ner
2 THIPABINYECKOE UCTIHITAHNE
MapOBbIX KOTJIOB? 3 1 pa3 B 8 siet
4 1 pa3 B 10 ner
1 Meran
Kakue 0OCHOBHBIE 2 Tskensie
3 COCTaBIIAIOIIME HPUPOIHOTO YIICBOOPOABI
17
rasa! 3 A30T
4 Bce stu BemecTBa
1 CO,, CO, H,O
4 Kakue u3 BeliecTs sIBISIIOTCS
MPOJYKTaMU MOJTHOTO 2 CO, Hy, CiHn




cropaHusi? 3 CO,, SO,, H,O
4 COgy, SOy, Hy
1 OT 307bHOCTH TOIIMBA
OT 4ero 3aBHCUT HEOOXOIMMAsT 2 OT BIaKHOCTH TOTUTHBA
3) JUTSL HAMJTYYILEro TOPEHUs 3 OT coCTaBa TOILIHBA
TOJIIMHA CJOS TOIUIUBA?
4 OT konuuecTBa
OKHUCITUTEIIS
ArttectanimonHas kapra Ne 18
NeNe NeNe
BOIIPOCOB Bomnpocer OTBETORB BapuanTel oTBETOB
J171st Kakoro BHJIa TOTUIMBA 1 ["a3000paznoe
bU3NYECKUMU CTAAUSIMU
2 Kunkoe
1 mpoIriecca CKUTaHUS SBIISIOTCS
paclbLl TOIUIMBA, IIPOTPEB, 3 TBepaoe KycKoBoe
ucrapeHue, oopazoBaHue
roproueii cMecu? 4 TBepaoe NbUIEBUIHOE
1 1 pa3 B mecs1g
Kak yacto npousBoaurcs 2 1 pa3 B rox
2 Hapy>KHbII OCMOTpP MapOBBIX
KOTIIOB? 3 2 pasa B TOJ
4 1 pa3z 3a2rona
1 Komuenannas u
cynbdaTtHas
Kakue BUIBI CEPhI TIPH ) Oprannyeckas u
3 TOPEHHMHU OKUCISIOTCS € cynbparnas
()
BBIJICIICHUEM TeTl1a’ , Opranuyeckas u
KOJT4e/laHHas
4 Tonbko oprannyeckas




HeBo3MoxHOCTE

1 CoKUTaHUA 1r000r0 BUIa

TOIIJINBA

bousbiion pacxon

2
SHEPIruun
4 Kakoi1 HenocTaTok CKUranus
TOIJINBA B BUJIE MBI HeBo3MOXKHOCTB 1MOJIHON
3 MeXaHU3alu
TOMOYHOT'O IIpoLecca
TpynHOCTh B
4 pEryJINpOBAHUH
TOMIOYHOTO IIpoLecca
1 CO,, CO, H,O
Kakue 13 BelecTB sSBISIIOTCS 2 CO, Hy, CroHm
5 IIPOLYKTaMH HEIIOJIHOTO
cropanus? 3 COg, SOz, H20
4 COZ, SOz, Hz
ArttectanimonHas kapta Ne 19
NoNe NoNe
BOIIPOCOB Bomnpocsl OTBETORB BapuaHTbl OTBETOB
1 C+H+O+N+S;p 1 +A=100%
Kaxkoli aneMeHTapHbIN
-1000
1 XMMHUYECKUN COCTaB 2 CHHHOFN+SopricFA+HW=100%
paboyeil Macchl 3 C+H+O+N+S,, =100%
TOIUIABA?
1 Bt
Kakyto pa3mepHOCTH 2 Tx/c
2 MMEET MJIOTHOCTD
2
TEIUIOBOTO TOTOKA? 3 Br/m
4 Bt/m
3 Kak Ha3bpIBAIOT CHCTEMY 1 Kapxac




OTpaXKJICHUH, 2 O6MypoBKa
OTJIEJSIONIUX TOIMOYHYIO
3 Apwmartypa
KaMepy M ra3oxojibl OT
OKpYKaloIeH CpebI? 4 ["a30BbIi TPAKT
1 Biraxxnsiii map
Kakoii Teronocurens
4 IIPH OUHAKOBOM 2 Kunsmas Bosa
JABJIEHUU UMEET OoJiee 3 Cyxoit map
BBICOKYIO TemIieparypy?
4 [leperpeTslii map
1 ['openka
B xakom ycTpoucTse 2 Tomka
5 MPOUCXOJIUT CTOPAHUE
TOILJIMBA B KOTJIE? 3 Oxonomaiizep
4 [TaponeperpeBareinb
ArttecranmonHas kapta Ne 20
NoNe NoNe
BOIIPOCOB Bonpocer OTBETORB BapuaHTsl OTBETOB
1 C+H+O+N+S,p++A=100%
Kaxkoli aneMeHTapHbIN 2 C+H+O+N+So, 1 +A+W=100%
1 XUMHUYECKU COCTaB
. -1000
CYXO# Macchl TOIUIMBA? 3 C+H+O+N+S,, =100%
1 OT cocTaBa ToIIMBa
Ot uero 3aBucutT 2 OT BU1a OKUCIIATENA
2 TEOPETUUECKHUIN 00BEM
MPOJYKTOB CropaHusi? 3 Ot Buna ropenku
4 OT pacxona OKHCIUTENS
B kakom 1 PerenepaTuBHbIii
3 BO3/IyXOIOA0TpeBaTelie -
2 PexynepaTuBHbIi

TEIUIOTa IIPOLYKTOB




CropaHus epeaeTcs 3 CmecuTenbHbIN
HEIPEPHIBHO BO3IYXY

4epes3 CTEHKY,
Pa3IEISIOILY IO 4 KoHTakTHBIN
TEIUIOOOMEHHBIE CPEbI?

1 H21 CmHm, OZ

Kakue ocHOBHEBIE 2 H,0, CHa, N,
4 COCTAaBJIATOIIINE

MPUPOHOTO Ta3a? CHa, CHm, N2

3
4 CHa, Oz, N2

1 JIn3ebHOE TOIUINBO
Kakoe »HuIKo€e TOIIUBO 2 Y —
5 HCIIOJIb3YETCS B
KoTI0arperarax? 3 Masyr
4 Hedrs

7.2.3 TlpumepHblii mnepeyeHb 3aJaHUN A8 PpellleHUs] NPUKIATHBIX
3a1a4

ArtrecranmonHas kapra Ne 21

NoNe NoNo
BOIIPOCOB Bomnpocst OTBETOB BapuaHTbI OTBETOB

1 C+H+O+N+S;p++A=100%
Kakoi1 a;memeHTapHbIit

XMUMHYECKHH COCTaB 2 C+H+O+N+S,p1+A+W=100%

1 .
OpFaHI/IquKOI/I MACCBhI 3 C+H+O+N+Sop =100%
TOIUTMBAa?
1 Ot cocraBa TOILIUBA
Ot 4ero 3aBUCHT 2 OT BUIA OKUCTUTES
2 TEIJIOTa CrOPaHUs
TOILIMBA? 3 Ot TemnepaTypbl OKUCIUTES

4 OT pacxo/ia OKHCIHUTEIS




B xakom 1 PerenepaTuBHblIii
BO3JIyXOMOI0TpEeBATENE —
2 PekynepaTtuBHbIi
TEIUIOTa NEepeAacTCcs K
3 BO3yXY METAJUTMYECKON 3 I1acTUHYATBIN
HACaJKOU, KOTOpast
MEPUOANYECKU
HArpeBaeTcs 4 CrinpalbHbli
MPOAYKTaMU CTOpAHUS?
1 [Tonnoe
Kakoe maBienne moToka
. paBouero Tena 2 Crarnueckoe
COOTBETCTBYET €0 3 TTMHAMITYECKOE
KMHETHUYECKOU SHEPTUM ]
4 ITse30MeTpruecKoe
1 C U — 06pa3zubim (akeaom
5 0 KOH(pUTyparuu
haxena? 3 C I1 - o6pa3ubiM dakenom
4 C I — o6pa3ubiM (hakenom
ArttectanimonHas kapta Ne 22
NoNe NoNo
BOIIPOCOB Bomnpocsl OTBETOB BapuaHTbl OTBETOB
NuTtencuduxanus
npolecca ropeHust
NuTtencuduxanus
"
1 KakoBo 3Hauenue "ocTporo nporecca
"
IyThs"? [IepEeMELINBAHUS Ta30B
Y nasnienue 3016l
VY nanenue Biaru
Kakum cmocobom TennonpoBOTHOCTHIO
2 MPOUCXOJUT MEPEHOC >
Kousekuei

TCINUIOTHI OT PACKaJICHHBIX




MPOJIYKTOB CTOpaHUs K 3 Panuanmen
HarpeBaeMoMy MeTajuTy?
4 Bcemu striMu criocobamu
1 O0BeM U cocTaB
MIPOJTYKTOB CTOpaHUsI
OT 4yero 3aBHCHUT BEJIMUYMHA 2 O6BeM 1 COCTAB TOILIABA
3 MOTEPh TEIIa C YXOAAITUMU
razamm? 3 OO6beM OKHCIHUTENS
4 Hauanbnas temmeparypa
BO3/IyXa
1 Kaxnrie 8 ner
4 Kak 9acTo nmpou3BoaAT 2 Kaxpie 5-6 et
KAaIUTaJIbHbIA PEMOHT KOTHA? 3 Kaxasie 2-3 rona
4 Kaxxnpre 1-2 rona
1 B cpennexoaHbIx
B xakux menbHULIAX pa3MoJ
5 TOIIMBA OCYLIECTBIIAETCS 110 2 B mapoBpix 6apabaHHbIX
HPUHIHITY ynapa 1 3 B GBICTPOXOIHBIX
UCTUPaHUS?
4 B M0710TKOBBIX
ArttecranmonHas kapta Ne 23
NoNe NoNe
BOIIPOCOB Bompocsr OTBETOB BapuaHTtsl 0TBETOB
1 Tasane
Kakoi1 u3 npoueccosB sBiseTCs
peakieil coeMHEHNs 2 Kunenne
1
TOPIOYHX DJIEMEHTOB TOILIMBA C 3 TL1aBICHIIC
OKHCIIUTENIEM?
4 I'openne
2 1 Ot pacxo/1a OKUCIAUTENS

OT 4ero 3aBUCHUT KOJIMYECTBO




OTJIOKEHUI Ha KOHBEKTHUBHOMN ) Ot ckopoctH
MOBEPXHOCTH Harpena? IPOAYKTOB CTOPAHHS
3 Ot Temneparypsl
IPOAYKTOB CTOPAHHS
4 Ot macchl TorIMBa
1 C yHOCOM
5 OT XuMHYECKOTO
Kakue norepy BOZHHUKAIOT MPU HeoKera
3 HETMOJHOM CTOpaHHUH TOTUIMBA B
npezenax TOHOYHOH KaMephl? 3 OT Mexannyeckoro
HEJI0Kera
4 C yxondmmmu razaMu
1 B cpennexomHbpIx
B Kakux MeIbHHIAX PazsMoJl 2 B maposbix
4 TOIJIMBA OCYIIECTBIISETCS MO GapabaHHbIX
MPUHITUITY pa3/1aBIIMBAHU? 3 B GBICTPOXOIHBIX
4 B MOJIOTKOBBIX
1 Bricmiag rennora
CropaHus
Uto sBNSE€TCS OTHOIICHUEM
KOJIMUECTBA TEIJIOTHI, 2 Kosddprment n3opiTia
5 BOCIIPMHATOrO paboueii cpeoit BO3Nyxa
K pacrioyiara€Mou TerioTe Husmas Teriota
9 3
MacChl TOTLINBA cropasmus
4 K. II. JI. xotna
ATtTtecTtanmonHas kapta Ne 24
NoNe NoNo
BOIIPOCOB Bormpocsl OTBETOR BapuanTsl 0TBETOB
1 1 ITorepu ¢ yrocom

Kakwne norepu teruia




BO3HHUKAIOT U3-3a TOTO, YTO
¢u3nUecKoe Tero razos,
NOKHJIAIOIIHNX ITapOreHepaTop
BbIIIIE (PU3MUECKOTO Teria
MOCTYMHAIOIINX B

HOTepI/I OT XUMHUYECCKOTI'O
HCIOXKETa

[ToTepu ¢ yxoasumMu
rasaMu

MaporeHepaTop Bo3ayxa u Iotepu ot

TOILTHBA? MEXaHUICCKOTO
HEJI0KEra

Kakum yctpoiicTBoM Tpancnioprep

OCYIIECTBIISIETCS MoJava B Dresatop

TOMOYHYIO KaMepy rasa u

OKUCJIUTENSA IPUA CHKUTAaHUU I'openka

r HOT'O TOILIMBA?

a3000pa3HOTo TOIJIMBA Tleaspatop

B1/(Mm-K)

Kakyro pasMepHOCTb UMEET Br/(xr-K)

l’)

KO(PULIMEHT TEMI00TaaUM Br/(M2-K)
Br/(m*K)
I'mpponunamuyeckas
XapaKTepUCTHUKA

Kak Ha3bIBaeTCst 3aBUCUMOCTD TunpasIHyecKas

WU3MEHEHHUS BO BPEMEHHU XapaKTepUCTHKA

napaMeTpoB KOTJia,

XapaKTepU3yIOIUX €ro HuHamuueckas

paboty? XapaKTepUCTUKA
TennoBas
XapaKTepUCTUKA

Kak wacto npousBosT
TEKYIIMA PEMOHT KOTJIa?

Kaxnwie 2-3 rona

Kaxnwie 1-2 rona

Kaxnwie 6 mecsiieB

Kaxxnprii mecsil




ArttectanmonHas kapta Ne 25

NoeNo NoNo
BOIIPOCOB Bompocsr OTBETORB BapuaHTbl OTBETOB
1 0-2%
B kakux npenenax HaXOIUTCs
_120
1 3HAYEHUE MOTEPH TEIUIOTHI OT 2 6-12%
XMMHUUYECKOM HEMOIHOTHI 3 20— 30 %
cropanus?
4 40 -50 %
. 1 HJIKa
B xakom ycTpoucTse Jlpod
MPOUCXOJIUT PACIIBUIMBAHUE 2 Toperka
2 ’KMJIKOT'O TOIUIMBA Ha
OTJICJIbHBIC MEJIbUYaMIIINe 3 dopcyHKa
Karim?
4 MenbHuUIA
Kaxk Ha3wpIBaeTcs oOpazoBaHue 1 ITynbBepuzanus
TOPIOYEH CMECH, COCTOSIIIEN
2 KapOroparus
3 13 MPOAYKTOB UCIIAPEHUS U
TCPMHUUCCKOI'O PA3JIOKCHUA 3 FOMOF@HH:;&HHH
YIJIEBOAOPOJIOB U
OKHUCJIUTEJISI? 4 Bocruiamenenue
1 Marnoit
MPOU3BOIUTEIIBHOCTH
JI71 KOTJIOB KaKoi 2 Cpenneit
4 IIPOM3BOIUTEIEHOCTH MOKET TpOM3BOUTEILHOCTH
MPUMEHSITHCS KUTKOE . BEICOKOI
l’)
TOILIHBO! IPOM3BOIUTEIEHOCTH
4 JIroboit
MIPOU3BOIUTEIIBHOCTH
Kaxkoe 4ncino xapakrepusyer 1 Yucno Bebepa
COOTHOIIEHHUE CHJI BI3KOCTH U
5 2 Yucno Jlannaca
MOBEPXHOCTHOTO HATSXKEHUS
KUIKOCTU? 3 Yucno 'yxapaa




Yucno Peltnonnaca

ATttectanmonHas kapta Ne 26

NoeNo NoNo
BOIIPOCOB Bompocsl OTBETOR BapuaHnTbl 0OTBETOB
1 TBepnoro u
razo00pa3Horo
[Ipu coxuranuy Kakux BUIOB
1 TOILIMBA OTCYTCTBYIOT IIOTEPH 2 Knnkoro n
OT MEXaHUYECKOM HEMOIHOTBI raso06pasHoro
{7
CTOpaHMAL ! 3 TBepmoro u KUIKOTO
4 JIr00BIX
1 ["a3000pa3zHoro
JInst coxuranus Kakoro BUja 2 YKuIKoro
2 TOIJIMBA UCTIOJIb3YIOTCS
KaMEpHBIE TOIKA? 3 TBepaOro MbIIEBUIHOTO
4 Bcex nmepeunciieHHBIX
1 Mexannueckue
B xaxux bopcyHKax 9 C pacnbumBaronien
3 pacnbUIMBaHKE cpenon
OCYILECTBIISIETCA 3@ CUET 3 KOMGHHHPOBAHHEIE
SHEpPryuu TOIUIMBA?
4 Bo Bcex
MEePEUYUCITICHHBIX
1 Yucno Bebepa
Kakoe uncno xapakrepusyer P
COOTHOIIIEHHE HHEPIIMOHHBIX 2 Yucno Jlangaca
4 CWJI PACTIBUIAIONIETO MOTOKA U
CHJI TOBEPXHOCTHOT'O 3 Hucio I'yxapna
HATSKEHUS KUIKOCTH? 2 Uncro Peinonbaca
1 Pagnannonnsie
5 K KakuM oBepxHOCTAM
HarpeBa OTHOCSIT SKOHOMai3ep 2 [TonypanuanioHHbie




Y BO3J1yXOTOI0TpeBaTEh?

KoHBekTUBHBIE

[TomykOHBEKTUBHBIE

ArtectranimonHas kapra Ne 27

NoNo NoNo
BOIIPOCOB Bonpocer OTBETOR BapuanTe! oTBETOB
1 ["a3000pa3Horo u
JKHJIKOTO
JIns coxuraHus Kakoro BUa
1 TOILJIMBA UCTIOJIb3YIOTCS 2 TBepaoro kyckosoro
()
CJIOCBBIC TOIIKH ! 3 TBepmoro MEUIEBUIHOTO
4 Bcex nepeunciieHHbIX
1 Mexanuyeckue
B kakux opcynkax v
(opey C pacnbpuiMBaromIen
PACTIBUIMBAHKE 2 .
cpenoi
5 OCYIIECTBIISIETCS 32 CUET
SHEPTUU JIBUKYIIETOCs C 3 KomOuaupoBaHHbIC
OOJBIION CKOPOCTHIO
4 Bo Bcex nmepednciieHHbIX
pacnbLIuTeNs?
K xakum noBepxHOCTIM 1 Pagnarmmonnsie
HarpeBa OTHOCSIT IITUPMOBBIC
2 [TonypanuanrioHHbIe
MTOBEPXHOCTH
3 [aponeperpeBaTeiis u 3 KoHnBekTuBHEBIC
HCITAPUTEIIbHBIC TIOBEPXHOCTH
HarpeBa, pacroJIOKCHHBIC 3a A TIoMyKOHBEKTHBHEIE
TOMKOM?
1 Cgersierocs
Wsnyuenne kakoro (akena 2 TloycBeTAmerocs
4 OTIPENIEACTCS U3TyICHUEM
TPEXaTOMHBIX T'a30B? 3 Hecpersmerocs
4 Bcex nepeunciieHHbIX




B komextope

['1e mpoucxoauT pas3aeiiecHue 2 B sineBarope
5 MapoOBOASHON CMECH Ha Mmap u
BOTY? 3 B naponeperpesarene
4 B Gapabane
ArttectanimonHas kapra Ne 28
NoNe NoNe
BOIIPOCOB Bomnpocsr OTBETOR BapuanTtsl 0oTBETOB
K xakum moBepXHOCTIM 1 Pauanmonneie
HarpeBa OTHOCSIT SKpPaHBbI, 2 TlosypaualMoHHbIe
1 (becToHBbI,
maporneperpesarely, 3 KoHBeKkTHBHBIE
pACHOJIOKEHHBIE B TOTKE? 4 TTo/yKOHBEKTHBHBIE
Kakum nokazareneMm kadecTna 1 KeCTKOCTD
MATATEJILHON BOJBI 2 Conecoepianue
2 HOPMUPYETCS] CyMMapHas
KOHIICHTpAIUsl HOHOB KaJIbIIUs 3 eno4HoCTh
()
M MaTHHA? 4 He Hopmupyercs
[Ipu xkakom BUE cenapanuu 1 Nuepunonnas
OTJICJICHHE KalleJlb BJIaru OT cernapanus
napa OCyIIeCTBISETCS MpU
I'paBuTaninonnas
TOPU30HTAJIBHOM U 2
3 cenaparys
BEPTUKAIHLHOM IMOTbEMHOM
ABMKCHHH 11apa CO 3 IInenounas cenapanus
CTaOMILHOM MaJoi
CKOPOCTBIO? 4 ITy3sippKOBas cenapanus
1 Cenaparop
Kakoe ycTpoicTBO CITyKUT 2 Dnesatop
4 TSl yIaJIeHHsI Ta30B U3
[MUTATEIIBHOU BOJIBI? 3 Heasparop
4 Kosutexrop




1 no 2 xlla
Kaxkoe ucrnomns3yercs 2 2 _ 7 «lla
5 JIaBJICHHE JIJIsI TOPEIIOK
CPEIHEro AaBICHUS? 3 70 0,6 MIla
4 Bere 0,6 MIla
ArttectanmonHas kapta Ne 29
NoNo NoNo
BOIIPOCOB Bomnpocer OTBETORB BapuaHnTel 0OTBETOB
1 Tomka
Yto sBagETCSI OCHOBHOU 2 Bapaban
1 VCIIAPUTEIILHON TOBEPXHOCTBIO
Harpesa B KOTJie? 3 Oxpan
4 Komnnexrop
KaknMm mmoka3zareneM KkauecTBa 1 KecTtkocTh
MMATATEJILHON BOJBI
2 Coneconeprxkanue
5 HOPMHUPYETCS CyMMa
SKBHUBAJICHTHBIX 3 H_ICJ'IOIIHOCTB
KOHLEHTPALIMK B paCTBOpE
AHUOHOB CJIA0BIX KUCIOT? 4 He Hopmupyercs
Wneprnnonnas
[Ipu kakoM BHUJE cemapaluu 1 CpHHOHHA
Il 1501
OTJIEJICHHE KalleJIb BJIard OT cenapatl
napa OCyIeCTBISETCS MpU ['paBUTALMOHHAs
3 PE3KOM YCKOPEHUHU 2 cemapauus
TOPU30HTAIBLHOTO WJIN
BEPTUKAJIHOTO ITOTOKA Mapa u 3 Inenounas cenapanus
MOCJEAYIOIEM YMEHBIICHUH ) Tly3sipbKoBas
IO CK T™?
Cro cKopoc cernaparnus
4 K 4eMy IIpUBENET yBEIUUEHHE 1 Ypemnuenne K. I1. [T
(?
30JIHOCTHU TOIIJINBA ! 2 YMCHBH_ICHI/IC K H I[




VYiydiienue

3
TEILIO0OOMEHA
4 Hu Ha yTO He mOBIHUAET
1 7000 xJIx/kr
3
5 YeMmy paBHA TEIIOTA CTOPAHHMS 2 7000 x[Lix/m
YCJIOBHOTO TOTUIMBA? 3 293000 K JIK/KT
4 293000 x/Ix/m3
ArttecTtanmonHas kapta Ne 30
NoNo NoNo
BOIIPOCOB Bomnpocer OTBETORB BapuanTel oTBETOB
1 B1/(M-K)
1 Kakyro pa3MepHOCTb UMEET 2 Br/(kr-K)
KO3 GUIIMEHT TETI00TAa4uN ? 3 Br/(M2K)
4 Br/(m*K)
Kakum nmokasareinemM kadecTBa 1 KecTtkocTh
MATATEJILHON BOJBI
2 Coneconeprkanue
HOPMHUPYETCS CyMMapHas
2 KOHIIGHTpAIIUS B BOJIE 3 [[{e109HOCTD
KaTHOHOB M aHHOHOB,
ompenessemMas 1o ooemy A He HOpMHpyeTCs
MOHHOMY COCTaBy?
HEPILIMOHHAS
1 41
[Ipu xkakom BUE cenapauu cenapanus
OTJIEJIEHUE KaleJlb BJIard OT
napa OCyILIeCTBISETCS 2 I'papurannontas
3 HCIIOJIL30BAaHUEM CIIOCOOHOCTH cenaparnus
HAJIUIIAHUA MEJIKUX Kalleb 3 TlnenouHas cenapars
BOJIbI HA YBIQKHEHHYIO
Pa3BUTYIO MOBEPXHOCTH? A ITy3bIpbKOBast

CcCriapanus




1 OT cocTaBa TOIJIMBa

2 OT cocTaBa OKUCIIUTEINS
4 OT 4ero 3aBUCUT TEILJIOTA
CTOpaHMs! TOMHBa? 3 OT pacxo/1a OKHCIUTENS
4 Ot TemnepaTypsl
OKHUCIIUTEIS
1 1 paz B4 roga
Kak yacTo npouszBoautcs 2 1 pa3 B 6 neT
5 TUIPABINYECKOE UCTIHITAHUE
MapOBbIX KOTJIOB? 3 1 pa3 B 8 ser

4 1 pa3 B 10 net

7.2.4 IlpumepHbIii NepeYyeHb BOMPOCOB /ISl MOJATOTOBKHU K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAaHOM
7.2.5 TlpumepHblii mnepeyeHb 3aJaHUH [JIs1 pellleHUs] NPHUKJIATHBIX
3ajga4
DK3aMEHAIIMOHHBIE BOTIPOCHI 110 KYpCY

«KoTenpHbIE yCTAHOBKHM M TAPOTEHEPATOPHD)

1. 3HaveHHE KOTEJIbHBIX YCTAHOBOK B CHCTEMaxX DHEProxX03sicTBa
MIPOMBITIUICHHBIX TTPEATPHSITHH.

2. XapakTepHCTHKA U OOIIUE TEXHOJIOTHIECKUE CXEMBI KOTEIBHBIX YCTAHOBOK
(KY) npoMbIIUIEHHBIX PEATPUSITHIA.

3. Cxembl 1 OCHOBHBIE MTPOIIECCHI TPOU3BOACTBA TIapa, BOBI U .
TEIUIOHOCUTEJIEH B KOTJIoarperarax.

4. OOmas knaccudukamus KOTIoB. Posib 0T€UeCTBEHHBIX YUEHBIX B PA3BUTHH
KOTEJIbHOW TEXHUKH.

5.  Bomnpockl 5KOHOMUHU TOTUIMBOIHEPTETUUECKUX PECYPCOB.

6. VcTouHuKH SHEPrHUH M7l KOTJIOB PA3IMYHBIX TIPEATIPUSTUH.

7. MarepuanbHblil 0aTaHC ¥ YHTAIBINUS UCTOYHUKOB YHEPTHUH.

8. DOuTanbnus u pacuéT HArpPEeBaEMbIX CPE]I.

9. KoTén kak UCTOYHUK 3arpsi3HEHUS OKPY>KAIOIIECH CPE/IbI.

10. OGmee ypaBHEHHE TEIIJIOBOTO OamaHca.

11. Pacnonaraemas u moje3Ho 3aTpayeHHas TeruioTa. [lotepu TemnoTel u ux
OTIpEJIEIICHHE.

12. Tenosoii KII/] koTia ¢ "3MEHEHHEM HArpy3KHU.

13. Camonorpebnenue sHeprun. Juepretrudeckuiit KITJ[ KoTenbHONH yCTaHOBKH.
14. Dkcepreruyeckuii OamaHc.

15. DOkceprernueckuii KIT xoTna.



16. IToaroToBka K CKUTAHUIO TA30B U KHUAKOTO TOILTMBA. TpPaHCIOPT, XpaHEHUE,

MOJIOTPEB, BOMPOCHI OXPaHbI TPYIaA.

17. TloaroToBka K C)KUTaHUIO TBEPJOTO TOILIUBA.

18. Cymka u pa3modn ToruBa. OCHOBHBIE CHCTEMbI MUICTIPUTOTOBIICHUS.

XapaKTepUCTUKA YTOJIbHOM IbLIN.

19. Bopa kak ucxognoe texnosoruueckoe coipbe st KY. [lokazaTtens kauecTBa

BOJIbl, HOPMUPOBaHUE YUCTOTHI BOIbI 1Jist K.

20. OcHOBHBIEC CXEMBI 00pa0OTKH MUTATEIHLHON BOIBI. OUKCTKA BOJIBI METOIAMHU

KOAryJsiliiK, U3BECTKOBaHUsA, puibTparui. O0paboTka METOJOM HOHHOTO 0OMEHa

U CXeMa KaTHOHUTOBOW YCTaHOBKH.

21. Tepmuueckoe obecconmBaHuE BOABL. Y AJICHUE U3 BOJIBI PACTBOPEHHBIX

razoB. Jleasparopsl.

22. Knaccudukarum, XapaKTepUCTHKN 1 TTOKA3aTeId TOIOK JIJISl COKUTAHUS

TOTUIUBA.

23. TlpenoTBpaiienue 0Opa3oBaHUs U YMEHbBIIIEHUE BPEIHBIX BHIOPOCOB.

24. OcoOEHHOCTH U MPUHIIUIIBI OPraHU3alUN CKUTAHUS YKUIKOTO TOILIUBA.

25. Tomku amst CKUTAHUS )KUJIKOTO TOTUTHBA.

26. OcoOeHHOCTH CXKMTaHus cepHUcToro masyra. Kopposus moBepxHocrei

HarpeBa. bops0a ¢ koppo3ueii. [IpenoTBparieHre BpeIHbIX BHIOPOCOB.

27. Knaccudukaliys CiIoeBbIX TOMOK. XapaKTEPUCTUKHU MPOIlecca TOPEHUS

TOTLIINBA B CJIOE.

28. Tomku ¢ KUISAITUM CIIOeM. XapaKTePUCTUKH CJIOCBBIX TOTIOK.

29. Cxwuranue yroiapHo# mbitu. OCoOOeHHOCTH ropeHus. [IpIIeyrobHbIe TOPETKU

U UX PaCIOJIOKEHUE.

30. LukIOHHBIE M BUXPEBBIC TOTIKH.

31. Ouwncrka IpoAyKTOB CTOPAHHS OT OKHUCIIOB a30Ta M OKHUCIIOB CEPHI.

32. Bp100Op 1 pacyeTHbIE XapaKTEPUCTUKHU TOTIOK ISl CKUTAHUS YTOJIBHOM MBLITH.

33. Oco0eHHOCTH OpraHU3aINK C)KUTAHUS PA3IMYHBIX POMBIIIJIEHHBIX OTXOJIOB.

34. TennoBoii OanaHc U TeMIepaTypHBI ypOBEHB TONKH. PaguaoHHbIit
TEII00OMEH U BHIOOP KOHEUHOTO OXJIAXKICHHS ra30B B TOTKE.

35. Meroauka pacuera TEII000MeHa B TOIIKE.

36. TermiooOMeH B MOTypaualliOHHBIX ¥ KOHBEKTUBHBIX IOBEPXHOCTSIX HAarpeBa.

37. WuTteHcudukauus pagualiOHHOTO 1 KOHBEKTUBHOIO TEMJI000MEHA B
dJIEMEHTax KOTJa.

38. TexHUKO-PKOHOMHUYECKHI BHIOOP OXJIaXKICHUsI ra3a B KoTjie. MeTo bl
TETUIOBOTO pacyeTa KOTJa.

39. VYcnoBus HaJle)KHOM pabOTHI 2JIEMEHTORB KOTJIA.

40. XapaxkTepucTuKa MOTOKOB padouux Tei. VX pexxum u CTpyKTypa.

41. Knaccudukarms uCapuTeIbHBIX CUCTEM KOTJIOB.

42. TmppomuHaMUKa UCTIAPUTEIHHBIX CUCTEM KOTJIOB C €CTECTBEHHOU U
MPUHYAUTEITLHON [IUPKYISIUSIMHU.

43. T'mppomuHaMuKa BOJIOTPEHHBIX KOTJIOB, SKOHOMAM3EPOB,

[IaponeperpeBaTeiey.

44. OcHOBBI METOAMKH pacyeTa [UPKYJSALUU B AIEMEHTaxX KOTJIA.

45. Ou3MKO-XMMHUYECKHUE MPOLECCHI ITPU I'eHEPALMK [1apa U3 TUTATEIbHON BOJIBI.



46. MexaHu3M M mpoliecc 00pa30BaHus HAKUIIN U KOPPO3UH HA TIOBEPXHOCTSIX

Harpesa.

47. TpeboBaHus K TUTATEILHOM Bojie. BOMHBIN peXUM KOTJIOB M MX MPOTYBKA.

48. Crynenyatoe ucnapenue. TpeOoBaHus k kauecTBy napa. Cenapanus napa.

49. XapakTepHuCTHKA TEIUIOBBIX CXEM TEIJIOBOCIPUSTUS B UCTIAPUTEIHHON
CUCTEME, SKOHOMaI3epe U NaporeperpeBarese.

50. TlomorpeB BOJBI M paCHOIOKEHHE IKOHOMA3epa 1 BO3yXOIOIOTPEeBATENS B
ra3oBOM TPAKTE.

51. IIpumepsl TEIJIOBBIX CXEM KOTJIOB C €CTECTBEHHOW U MPUHYIUTEIbHON
LUPKYJSIUuen pabodero tena.

52. CucreMa razoBO3AyIIHOTO TpakTa KOTJa. Terio-XuMHIeCKUe MpoLecChl
ra3oBOro TPAKTa.

53. ConpoTuBieHHe NP TBUKEHUU TTOTOKOB BO3/1yXa U MPOIYKTOB CTOpPaHHUs B
AJIIEMEHTaX KOTJIa.

54. Metoauka pacuera ra3oBO3AYyITHOTO TPAKTA.

55. OO6mue xapakTepucTUKU, KiIacCU(pUKAIHI U KOHCTPYKITUU KOTJIOB.

56. KoTibl ¢ ecTeCTBEHHON ITUPKYJIAIIUEH.

57. IlpssMOTOYHBIC KOTJIBI U KOTJIBI C MHOTOKPATHOM MPUHYAUTEIHLHOM

LHUPKYJISLNACH.

58. KommonoBka k0T/0B. KOTIIBI ¢ MPOMEKYyTOUHBIMHA U HEBOAHBIMH

TEIJIOHOCUTEIISIMHU.

59. Bogorpeiinbie 1 TapOBOIOTPEHHBIE KOTJIBI.

60. VYcnoBus onpeaeneHus IPUMEHEHHS KOTJIOB B TEXHOJIOTHYECKON CHCTEME.

61. XapakrepucTuka YSHEPrOHOCUTENEH ISl KOTJIOB TEXHOJIOTHUECKUX CUCTEM.

62. KoTibl Ha OTXOJSIINX Ta3ax.

63. Kotibl, ucnonb3yromue TenaoTy TEXHOJIOTMUECKOT0 MPOIyKTa.

64. IlomydeHue mapa B dJIeMEHTaX TEXHOJOTUYECKUX YCTaHOBOK. [leperpes mapa.

65. DHEpProTexXHOJOTUYECKUE arperarsol.

66. KoMOmHMpOBaHHAs BHIPAOOTKA TEXHOJIOTHYECKOU U YHEPTETUIECKOM

MPOIYKIIUH.

67. DHEpProTexHoJIOrM4YecKoe UCIoib3oBaHue ToruBa. [laporeneparopsr ADC.

68. HcnapurenbHble TOBEpXHOCTH HarpeBa. KOHCTPYKIIMS TOMOYHBIX SKPAHOB.
KoHBeKkTHBHBIEC HCTTAPUTEIbHBIE TOBEPXHOCTU HArpeBa u naponeperpeBaTeiu.

69. PagmanoHHble ¥ IIMPMOBBIE TaporieperpeBarenu. Kommnonoska
naporneperpeBareneil. Kinaccudukanus cuctem peryaupoBaHus TEMIIEpaTyphbl
Harpesa mnapa.

70. BopsHble 3K0HOMaN3ephI, BO3ayxonoorpearenu. [locienoBaTenbHOCTD
BKJIFOUEHUS. TEXHUKO-9KOHOMHYECKHE MPEAEIIBI IOJOrPEBA BOJBI M BO3/1yXa.

71. Ycnosus paboTsl MeTaya KoTia. PacyeT Ha mpoyHOCTh. AOpa3uMBHBIN H3HOC
IIOBEPXHOCTEN HArPeEBa.

72. BpicokoTeMIiepaTypHas U HU3KOTEMIIEpaTypHas KOppPO3Hsl OBEPXHOCTEH

Harpesa.

73. OuncTka NOBEpXHOCTEN HArpeBa OT HAPYKHBIX 3arpsi3HEHU.

74. 3amuTa OKpy’Karolen cpeibl OT BpeHbIX BHIOpocoB. ColiepikaHre BpeIHbIX
IpUMecei B MPOAYKTaX CTOPAHMUS.



75. Knaccugukanus u KOHCTPYKIHUU 30JI0yJTOBUTENCH.

76. OuucTKka MapoBON CMECH OT OKUCIIOB CEPBI U OKHMCIIOB a30Ta.

/7. YnaneHue 1u1aka, 30J1bl ¥ ra3000pa3HbIX IPOAYKTOB U3 KOTENbHOU. Pesxum
paboTHI KOTJIIOB TPOMBIIIJIEHHBIX TPEAIPUATUH.

78. Tlokazarenu pabotel KY. OCHOBHBIE HanpaBiIe€HUs OBBIIICHUS
HKOHOMHYHOCTHU pabOThl KOTENbHOM. HanpaBieHus pa3BUTHs KOTEIBHOM
TEXHUKHU.

7.2.6. MeToguka BBICTABJIEHHS OLEHKHM TPH  TPOBEIEHUHU
NMPOMeKYTOUYHOI aTTecTalNu

(Hanpumep.: OK3ameH npoeooumcs no oOuiemam, Kaxicovili U3 KOMmopbix
cooeporcum 3 eonpoca. Kaoicowiti npasunvHulll omeéem Ha 60onpoc 8 oOuneme
oyenusaemcs 1 bannom. Maxcumanvruoe Koauuecmso HabpaunHvlx 6a1108 — 3.

1. Oyenxa «Heyoosenemsopumenvrnoy cmagumcs 6 ciyuae, eciu CmyOeHm
He Omeemul Hu Ha 0OUH U3 BONPOCO8 8 buieme.

2. Oyenka «YooenemeopumenvHoy CmMagumcs 8 ciaydae, eciu CmyOeHm
omeemun Ha 1 sonpoc 6 bunreme.

3. Oyenxa «Xopowo» cmasumcs 8 ciyuae, eciu CmyoeHm omeemuil Ha 2
sonpoca 6 bunreme.

4. Oyenka «Omauunoy» cmasumcs, eciu CMyOeHm Oomeemul Ha 6ce 3
eonpoca 8 buneme.)

7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon
Kontponupyemsie pazaens . HanmenoBanue
Ne i/m KOHTPOJIUPYEMOU
(TeMbI) TUCIIUTTAHBI OIIEHOYHOT'O CPEJICTBA
KOMITETCHIIH
1 Baenenne. CxeMbl 1 OCHOBHEIE OIIK-2, IIK-4 Tect, sK3aMeH, pelieHue
AJIEMEHTHI KOTJIOB 3ajad4.
2 Paboumne BemecTBa OIIK-2, IIK-4 Tect, 5K3aMeH, pelieHue
3ajad.
3 MarepuanbHbIi U TEITOBOM OIIK-2, TIK-4 Tecrt, sK3aMeH, pelieHue
OayaHc 3ajad.
4 Cokuranue tomausa v tonounsle  |OIIK-2, T1K-4 Tect, KOHTpOIBbHAS paboTa,
yCTpoOHCTBa 3amuTa 1a00paTOPHBIX
pa0or, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
MIPOCKTY.
5 Opranusanus padouero nporecca |OINK-2, I[1K-4 TecTt, koHTpOIBHAS paboTa,
B KoTJIoarperarax (5 cemectp) 3aIuTa 1a00paTOPHBIX
pabor, 3amura pedepara,
TpeOOBaHUS K KYpCOBOMY
MTPOCKTY.
6 Opranuzanus padodero mpouecca |OIIK-2, [TK-4 Tect, KOHTpOIBbHAS paboTa,
B KoTJioarperarax (5 cemectp) 3ammuTa 1a00paTOPHBIX
pa0or, 3amura pedepara,
TpeOOBaHUS K KypCOBOMY
MIPOCKTY.
7 KoHcTpyKkius KOTIIOB U UX OIIK-2, TIK-4 Tect, KOHTpOBHAS paboTa,




OCHOBHBIX 3JICMEHTOB 3amuTa pedepara,
TpeOOBaHUS K KYpCOBOMY
MIPOCKTY.
8 Marepuanst. Bcnomorarensnoe  |OIIK-2, [1K-4 TecTt, KOHTpOIBHAS paboTa,
000pyI0BaHNE U AKCILTyaTaIus 3amuTa pedepara,
KOTJIOB TpeOOBaHUS K KYPCOBOMY
MIPOCKTY.

7.3. Mertoauueckue MaTepuajbl, oONpeAedsiomie NPOLEAYPbHI
OllCHUBAHMS 3HAHU, yMeHHii, HABBIKOB U (WJIH) ONBITA IeSITEJILHOCTH

TectupoBanme OCYIIECTBISICTCA, JUOO0 TPU TIOMOIIM KOMITBIOTEPHOU
CHCTEMBI TECTUPOBAHHUA, JTMOO C WCIOJIH30BAHUEM BBIJAHHBIX TECT-33JaHUA Ha
OymaxkHoM Hocureine. Bpemsa tectupoBanuss 30 MuH. 3aTeM OCYUIECTBIIETCS
IpOBEpKa TECTa HK3aMEHATOPOM U BBICTABJISIETCS OLIEHKA COIVIACHO METOJIUKHU
BBICTABJICHUS OLICHKH NPU MPOBEACHUU ITPOMEKYTOUHOM aTTeCTAllUU.

Pemenne craHmapTHBIX 3a7ad  OCYIIECTBISCTCSA, JHUOO TPU TOMOIIU
KOMIBIOTEPHOH CHUCTEMBl TECTHPOBAHHS, JMOO C HCIMOJb30BAaHWEM BBIIAHHBIX
3ama4u Ha OymaxHoM HocuTene. Bpems pemenus 3agad 30 muH. 3arem
OCYIIECTBIISICTCSl TPOBEPKA pEIIeHHs 3a/Jad 3K3aMEHATOPOM U BBICTABIAETCS
OLICHKA, COTJIACHO METOAMKH BBICTABJICHHUS OIICHKH TMPU  TMPOBEACHUU
IPOMEKYTOUHOM aTTeCTaIlH.

Pemenne mnpukinagHbIX 3a4ad  OCYIIECTBISETCS, JMOO TMPH TOMOIIU
KOMIBIOTEPHOM CHUCTEMBI TECTHUPOBAHMS, JMOO C HCIOJb30BAaHHWEM BBIIAHHBIX
3ajay Ha OyMaxxHom HocutTene. Bpems pemenus 3amad 30 muH. 3arem
OCYILECTBIISIETCSl MPOBEpKa pEIIeHMs 3alad 3K3aMEHAaTOPOM U BBICTABIIAETCS
OLIEHKA, COIJIACHO METOAMKH BBICTABJICHMS OIEHKH TMpU  TMPOBEACHUU
IIPOMEKYTOUYHOU aTTECTALUU.

3aiuTa KypcoBoil paboThl, KypCOBOI'O MPOEKTAa WM OTYETA MO BCEM BHJIaM
MPAKTUK OCYIIECTBISIETCS COIJIACHO TPEeOOBaHHSIM, MPEIBIBISIEMBIM K paboTe,
ONKMCAaHHBIM B METOAMYECKHX MaTepuanax. [[pumepHoe Bpems 3amuThl HA OJHOTO
cTyaeHTa coctaBisieT 20 MuH.

8 YYEBHO METO/IMYECKOE U UTHO®OOPMALIMOHHOE
OBECINEYEHUE JUCIUIIJINHBI)
8.1 Ilepeuenb yueOHOIl JHTEpPaTypbl, HEOOXOAUMOH ISl OCBOEHUS
TUCUHMILTHHBI

1. Aranos }O.H. KotenbHbie ycTaHOBKM U maporeHeparopsl : Yued. [Tocobue
/ FO.H. Aramos. - Boponex : I'OYBIIO "Bopouexckuii rocyaapCTBEHHBIN
texHuueckuid yausepcuret”, 2010. - 96 c.

2. Crorueir B.I'. [IpoekTnpoBaHue KOTEIbHBIX YCTAHOBOK IPOMBIIIIEHHBIX
npennpusituii : Yueb. [locobme / B.I'. Crorueii. - Boponex : T'OYBIIO
"BopoHexckuii rocyapCcTBEHHbINM TeXHUYeCKu yHuBepcuteT', 2008. - 146 c.

3. CupnenskoBckuit JILH. KortenbHble yCTaHOBKM  IPOMBIIIIEHHBIX
npeanpusatuid : yuyeonuk : gomyiieno MO CCCP / JI.LH. CunenbkoBckuit. - 4-¢




u3a., penpudT. - MockBa : bacrer, 2009 (Apocnasib : OAO "SpocnaBckuit
nonurpapromounar", 2009). - 526 c.

8.2 Ilepeyenbr HH(OPMANMOHHBLIX TEXHOJOTHil, HMCHOJbL3yeMbIX MPH
OCYIIeCTBJIECHMH 00pa30BaTeJIbHOI0 Mpolecca MO AUCHUIJIMHE, BKJIIOYAs
nepeyeHb  JHULIEH3MOHHOI0  NPOrPAMMHOIO  o0ecledYeHHsi, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

JIuneH3noHHOE MporpaMMHOe o0ecreueHue:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOMOJIB30BaTEIbCKAS JTUIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice

Pecypcnl MH(QOPMAILIMOHHO-TEJIEKOMMYHUKAITUOHHOMN CEeTH
«HTEepHET:

http://www.edu.ru/

Oo6pazoBatenbHbIiid moptan BI'TY

NudopmanmoHHbIe CIIPaBOYHBIE CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemeHnHbIe TpodeccroHaIbHBIC 0a3bl JaHHBIX:

CaliT TerioTeXHUKa

Anpec pecypca: http://teplokot.ru/
MuHUCTEPCTBO SHEPTETUKU

Anpec pecypca: https://minenergo.gov.ru/
YepTmxu.ru

Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIAA
OCYHECTBJIEHHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA

1 CrnenuaJM3upoBaHHAs JIEKIMOHHAS ayJAUTOPHsI, OCHAIICHHAS

o0opyI0BaHUEM TSI JICKITMOHHBIX JEMOHCTPAIIUNA U TTPOCKIIMOHHOM armapaTypoi.

2 YuebHble 1a6opaTopum:

— «KoTenpHbIC YCTAHOBKH U MTAPOTEHEPATOPHI»;
— Korenpaaa I'TC.




3 JucniieiHbIi KJ1acC, OCHAIICHHBIM KOMIIBIOTEPHBIMU IPOrpaMMaMU IS
MIPOBEICHUS 1AOOPATOPHOTO MPAKTUKYMa

4 HarypHble JieKIIMOHHBbIE 1€MOHCTPALIMU:

— Maker KOTEIbHOIA;

NHxeKIMOoHHas ropeika;

— IIneBmaTuyeckas popcyHka;

—  upKynsS1moOHHBIN KOHTYP KPaHHBIX U OITYCKHBIX TPYO.

10. METOAUYECKUE YKA3ZAHUSA IJISA OBYYAIOHIUXCS 11O
OCBOEHHUIO JUCHHUIIJIMHBI (MOAY JIsT)

[To mucummnune «KoTenbHbIE YCTAaHOBKM U TAapOTE€HEPATOPhD» YUTAIOTCS
JCKIUU, TPOBOJATCS TMPAKTHUECKHE 3aHATHS H  Ja0OpaTopHble paboTHI,
BBITIOJTHAETCS KypPCOBOU MPOEKT.

OcHOBOM W3yYEeHHS JUCHUIUIMHBI SIBISIIOTCS JIGKIMH, Ha KOTOPBIX
U3JaraTcs Hanbosee CyIIeCTBEHHBIE U TPYIHbIE BOMPOCHI, a TAKkKe BOMPOCHI, HE
HaIIEIIINe OTPaXeHHs B y4eOHO TuTeparype.

[IpakTideckue 3aHATHS HANpPaBIEHBI HAa TMPUOOPETEHHE MPAKTUYECKUX
HAaBBIKOB pacyueTa KOTJI0AarperaroB. 3aHATHUS TPOBOJATCA IyTEM pelICHUs
KOHKPETHBIX 33/1a4 B ayAUTOPHUHU.

JlabopaTopHbie pabOThI BBIMOJTHSIOTCS Ha JaOOPATOPHOM O0OPY/IOBAaHUU B
COOTBETCTBUH C METOJIMKAMMU, IPUBEICHHBIMH B YKa3aHUSIX K BBITIOJHEHHIO padoT.

Metoauka BBINOJHEHHS KypCOBOIO IPOEKTa U3J0XKEeHa B  y4yeOHO-
METOJUYECKOM NO0cOOMH. BBIMOMHATH 3Tambl KypcOBOTO MPOEKTa JIOJIKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTponb ycBoeHHs MaTepuana IUCHUIUIMHBI TPOU3BOAUTCS MPOBEPKOU
KYpCOBOTO MPOEKTA, 3aIUTON KypCOBOTO MPOEKTA.

Bun yueOHbIX

. JlesaTenpHOCTh CTyIEHTa
3aHSATUN

Jlexknus Hanucanne koHCneKTa JIEKIMKA: KPATKO, CXEMATUYHO, ITOCIEN0BATEIBHO
(UKCUPOBATh OCHOBHBIC TIOJIOXKCHHS, BBIBOJBI, (OPMYIHUPOBKH,
000011eHNs; TTOMEeUYaTh Ba)KHBIE MBICITH, BBIJICISATH KIIOUEBBIE CIIOBA,
TepMuHBI. [IpoBepka TEPMUHOB, MOHATHUNA C MOMOUIBIO SHIUKIONEIHM,
CJIOBapey, CIPAaBOYHHUKOB C BBIIMUCHIBAHHUEM TOJKOBAHUN B TETPAb.
O06o3HaueHne BOMPOCOB, TEPMHUHOB, MaTepHaia, KOTOPHIE BBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B PEKOMEHAYEeMON mutTeparype. Eciu
CaMOCTOSITENIbHO HE yJaeTcsl pa3oOpaThCs B MarepHalie, HE0OXOAUMO
chopMyIMpOBaTh BOMPOC M 3a7aTh MPENOAaBaTeI0 Ha JEKIUH WU Ha
MIPAKTUYECKOM 3aHSITHHU.

IIpakTueckoe KoHcriekTupoBaHue  peKOMEHIyeMbIX  HCTOYHMKOB. Pabora ¢

3aHATHE KOHCIIEKTOM JIEKIIM, ITOATOTOBKAa OTBETOB K KOHTPOJBHBIM BOIPOCAM,
IIPOCMOTP PEKOMEHAyeMOU Jmreparypbl. lIpocinymmBanue aynuo- u
BUJICO3aIUCEN TI0 3a/laHHON TeMe, BBINOJIHEHUE PacyeTHO-IpauIecKux
3aJIaHUM, pEIICHUE 3a7a4 110 AJITOPUTMY.

JlaGoparopHas paborta |JITabopaTtopHbsle ~ pabOThl  TO3BOJSIIOT ~ HAYYUTHCS  HPUMEHSTDH
TEOPETUYECKHE 3HAHUS, IOJNY4YeHHbIE Ha JIEKIUHM TpU PELICHUU
KOHKPETHBIX 3amad. YroObl Hauboyiee pamvoOHAILHO U IIOJHO




UCTIOJIB30BaTh BCE BO3MOYKHOCTH JIA0OPATOPHBIX ISl TOJATOTOBKH K HUM
HEOOXO0MMO: CJeayeT pa3o0paTh JIGKLIHUIO N0 COOTBETCTBYIOILICH TEMeE,
03HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3JelioM y4eOHHKa, MmpopadoTarh
JOIMOJIHUTCIIbHYIKO JIUTCpATypy W HCTOYHUKH, PCHIUTH 3aJadu U
BBINOJIHUTH JIPYTUE MUCbMEHHBIC 3aJIaHUSI.

CamMocTrosTenbHas
pabora

CamocrositenpbHas paboTa CTYIEHTOB CIHOCOOCTBYeT TIyOOKOMY
yCBOGHMS ~ y4eOHOro  Marepuanra W Pa3BUTUIO  HaBBIKOB
camMo00pa30BaHMUsL. CamocrosrenbHas pabota npernoiaraer
CJIC/TYIOIIIE COCTABIISIOIIHE:

- paborta ¢ TekcTamu: y4eOHMKAaMH, CIIPABOYHHKAMH, JOTOJIHUTEIBHON
JUTEPATYPOH, a TAKKe MPOPAOOTKa KOHCIIEKTOB JICKITHIA;

- BBIIIOJIHEHUE JIOMAITHUX 33JJaHUI U PacueTOB,;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3Y4EHUS;

- yyacTue B paboTe CTy/IeHYECKUX HayYHBIX KOH(PEPEHIINHA, OJMMITAAT;

- HOJrOTOBKA K NPOMEKYTOUYHOU aTTeCTallHH.

IToaroToBka k
MIPOMEXKYTOUHOU
aTTecTaluu

I'oToBUTHCH K HpOMC)K}’TO‘IHOﬁ arreCTaluu CiIcayeT CUCTCMAaTUICCKU, B
TCUCHHUC BCCIro CceMeECTpa. HNHTencuBHas IIOoAroTOBKa AOJI’KHA Ha4dYaTbCsa
HC MO3JHCC, YCM 3a MCCAL-IIOJITOpa 10 HpOMG)Ky’TO‘-IHOﬁ aTTreCcTanuu.
I[aHHBIe mnepea 3a4€ToM C OHGHKOﬁ, 39K3aMCHOM, 3a4€TOM C OL[@HKOIZ,
9K3aMCHOM TpU JHA 3(1)CI)GKTI/IBHGG BCCTO UCIIOJB30BATh AJIsA IOBTOPCHHA
U CUCTCMATU3allU MaTCpUuaJia.
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