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MuHHCTEPCTBO HAYKH ',
U BbIcuIero oopazosanusi P@® //
®I'OY BO «<HHRY «MIN» [/| A AO
HHCTUTYT JUCTAHLHOHHOI'O

U JOIMOJIHUTEJIBHOI'0 06p330BaHI/ISI

NOBAT,
(O,

ONEHOYHBIE U METOAUYECKHUE MATEPHAJIBI J1JIS1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYYEHUA

JNOMOJHUTEJIBbHOM OBPA30BATEJIBHOM ITPOI' PAMMBI

npogheccuonanvHoil nepenoozomosKu
«Tennogvie 3nekmpuyecKue Cmanyuuy,

Texkymuii KOHTPOJIb
Texymuii KOHTPOJIb IPOBOAUTCS B COOTBETCTBUU C XapAKTEPUCTUKAMU KOHTPOJIBHBIX
3a/IaHui U TIpejicTaBiIeH B Taoi. 1.

Tabmuna 1
XapakTepHUCTUKA 3alaHui TEKYILEro KOHTPOJIS
HanmenoBanue dopma [Ipumep 3ananus Kpurepnn onenku
JUCLIUILINHBI KOHTpOJIs1/
(Mozyns) HaVMEHOBAaHUE
KOHTPOJIbHOM
TOUYKH
OKOHOMMKA YHEPT€TUKH
DKOHOMHKA Pewmenne 3anau [Ipeanonaraercs Oyenxa: 5
JHEPreTUKU BBITIOJIHEHUE PACYETOB | Hyycnuii nopo2
TEXHUKO- BbINONIHEHUSL 3A0AHUS 8
SKOHOMUYECKON npoYeHmax:
s} dekTuBHOCTH Onucanue
xapakmepucmuxku
MHBECTULIMOHHBIX

BblNOJIHEHUSl 3HAHUA!
IPOEKTOB, KAK HOBOTO | saciysknsaer

CTPOUTCIIbCTBA, TAK U CIyliaTeab, KOTOPbIN
10 BHeI[peHI/IIO HOBBIX IIpaBUJIbHO BBITTOJIHUIT U

TEXHUUYECKUX COOTBETCTBYIOIIUM

. o0pa3zoM odopmut Bce
PCIICHAM Ha npeiaraeMple 3aJaHust

SKCILTYaTUPYCMbIX pacdeTHoO# paboThI.
TOC na 6aze
8 Oyenka: 4
ACUCTBYIOLIHUX B Huorcnuii nopoe
CTpaHE€ U OTpacCIn 6bINOTHEHUS 3A0aHUS 8
THUIIOBBIX MCTOJUK U npoyenmax:
pEeKOMEHAalni, a Onucanue
Xapaxmepucmuxu
TaK?K€ OCHOBHBIX
BbINOJIHEHUS BHAHUSL:
TEXHUKO- 3aCITy/KUBAET
S5KOHOMHMYECCKHX CITyIIaTelb, KOTOPBIA
noka3areneir TOC ¢ MIPABUJIBHO BBINIOJHUAJ U

Y4ETOM TEMATUKHU COOTBETCTBYIOLIMM




BBITIONTHSIEMBIX PadoT.

obpazom odopmu Bce
npearaeMble 3aJaHus
pacueTHoi paboThI, HO
MPUBEI HE COBCEM
TOYHBIE ¥ Pa3BEPHYTHIE
Marepuasl 1Mo
npeaIaraeéMbIM
BOIIPOCaM.

Oyenka: 3

Huorcnuii nopoe
6bINOTIHEHUSL 3A0ANUSL 8
npoyenmax:
Onucanue
Xapaxmepucmuxu
6bINONIHEHUS] BHAHUSL:
3aCITy)KHBACT
ClIyulaTesb, KOTOPbII
BBIMOJIHUIT U
COOTBETCTBYIOIIHM
o00Opa3oM odopMuIt Bce
npejyiaracMbie 3a1aHus
pacdeTHoit paboThl, HO
MPUBEI HE MOJHBIE, HE
COBCEM TOYHbBIC
MaTepuabl 1Mo
npeIaraeMbiM
BOIIPOCaM.

Oyenka: 2

Huorcnuii nopoe
6bINONHEHUS 3A0aHUS 8
npoyeHmax:
Onucanue
Xapaxkmepucmuxu
BbINONHEHUS 3HAHUSL:
3aCITy)KHBAET
CIIyIIaTellb, KOTOPBIN
HE CIPaBHJICS XOTs ObI
C OJHHM M3

npeajaracMbixX
BOMNPOCOB.
Teopernueckue OCHOBBI TEINIOMAcCOOOMEHa
Teoperuueckue Pemenue 3anau 1. Onpenenutsb Oyenxa: 5
OCHOBBI TOBEPXHOCTb HATPEBA | Hyscnuii nopo2
TeII0MaccooOMeHa 3KOHOMaI713€pa, €ro 8bINOTHEHUS 3A0aHUS 8

OCHOBHBIE pa3Mepbl U
KOHCTPYKTHBHBIE
XapaKTEpUCTUKU
(mHA ¥ 9KUCIIo
NapajlyIeNIbHO
BKJIFOUEHHBIX
3MEEBHUKOB, YUCIIO
pAI0B TpYyO MO X0ay
ra3oB, YHCIO TPYO B
psany u ap.). 2. lato
CXEMaTHUYECKUU
YyepTex armapara. 3.

npoyeHmax:
Onucanue
Xapaxkmepucmuxu
8bINOTHEHUS SHAHUSA:
3aCITyKHUBAET
ClIyulaTesb, KOTOPbII
MIPABWJIBHO BBITIOJTHUAT U
COOTBETCTBYIOIIHM
obpazom odopmu Bce
npeajgaraeMble 3aJ1aHus
pacueTHO# paboTEHI.

Oyenka: 4
Huorcnuii nopoe
8bINOJIHEHUSL 3A0AHUS 6




Onpenenutsb
TUIPaBINYECKOE
COMPOTHUBIICHUE
SKOHOMaM3epa ¢
ra3oBOU U BOASHOM
CTOPOHBI U MOIIIHOCTH,
3aTpaynMBaeMble Ha
JBUKEHHE BOJIbI U Ta3a
yepes anmnapar. 4.
Onpenenutb
MOBEPXHOCTh HarpeBa
TEI1000MEHHUKA, €ro
OCHOBHBIE pa3Mepbl U
KOHCTPYKTHBHBIE
XapaKTEePUCTUKU
(IUHY ¥ 9UCIIo
TpyOOK, YMCIIO XOJIOB,
IaMeTp Kopiryca u
ap.). 5. date
CXEMaTUYECKUI
YepTEexK arapara
(TeruiooOMeHHUKA). 6.
Ornpenenutb
THIPaBINYECKOE
COTIPOTHUBJIICHUE
amnmnapara co CTOPOHBI
BOJIbI U MOIITHOCTb,
3aTpavynBaeMylo Ha
JIBUKEHUE BOJIBI UYEPE3
amnmapar.

npoyeHmax:
Onucanue
Xapaxmepucmuxu
BbINOTHEHUS SHAHUA:
3aCITy)KHBaeT
CITylIaTellb, KOTOPBIA
MPaBHJIBHO BBITTOJHUI U
COOTBETCTBYIOIINM
o0Opa3zoMm odopMuIt Bce
npeaaraeMble 3aJaHus
pacueTHoi paboThI, HO
IPUBEI HE COBCEM
TOYHBIE U Pa3BEPHYTHIE
MaTepHasl 110
npeyiaraeéMbIM
BOIIPOCAM.

Oyenka: 3

Huorcnuii nopoe
8bINOJIHEHUSL 3A0ANUS 8
npoyenmax:
Onucanue
Xapakmepucmuxu
6bINOJIHEHUS] 3HAHUSL:
3aCITy)KHBACT
CITyIIaTelb, KOTOPBIN
BBITTOJTHU U
COOTBETCTBYIOIIAM
o00pa3oM odopMuIt Bce
npejyiaracMbie 3aaHus
pacdeTHoi paboThl, HO
MPUBEJI HE MOJIHBIC, HE
COBCEM TOYHBIC
MaTepHaIbl 10
npearaeMbiM
BOIIPOCaM.

Oyenka: 2

Huorcnuii nopoe
BbINOJIHEHUSL 3A0AHUS 6
npoyenmax:
Onucanue
Xapaxmepucmuxu
6bINOJIHEHUS 3HAHUSL:
3aCIy’KUBaeT
CiIyulaTesb, KOTOPbII
HE CIpaBHJICS XOTs OBl
C OTHUM M3

HpeI{J‘IaraeMHX
BOIIPOCOB.
TepMoIMHAMUYECKUE OCHOBBI IIUKJIOB TEMJIODHEPIETHIECKMX YCTAaHOBOK
TepmoaunaMuueckue | Pernenue 3amay Pacuer nukna ans Oyenra: 5
OCHOBBI ITUKJIOB HJEATBHOTO Ta3a ¢ Huorcnuii nopoz
TEIUIOOHEPTETUYECKUX NPUMEHEHUEM TAOIUILL | ebinonnenus 3adanus 6
YCTaHOBOK TEPMOIUMHAMHUYICCKUX npoyenmax:
CBOMCTB HI€AIIBHOTO Onucanue
xapaKmepquuKu
rasa. 6bINOJIHEHUA 3HAHUA.
3aCHy)KI/IBaCT

CJIylIaTellb, KOTOPhIA




NPaBHIILHO BBITIOJIHUI U
COOTBETCTBYIOIIM
obpaszom odopmur Bce
npeiaraeMple 3aJaHus
pacdeTHoit paboThI

Oyenka: 4

Huorcnuii nopoe
BbINOJIHEHUSL 3A0ANUS 8
npoyenmax:

Onucanue
Xapaxkmepucmuxu
8bINOTHEHUS SHAHUSA:
3aCITyKUBaeT
CiIylmaTesnb, KOTOPbIA
TIPaBUIBHO BBITIONHWI U
COOTBETCTBYIOIIIM
o00Opa3oM odopMuIt Bce
npejaaraeMble 3aJaHus
pacdeTHoit paboThl, HO
MIPUBEJT HE COBCEM
TOYHbBIE U Pa3BEPHYTHIE
MaTepHaIbI IO
mpeuiaraeMbIM
BOIIPOCAM.

Oyenka: 3

Huorcnuii nopoe
BbINOJIHEHUSL 3A0ANHUS 6
npoyenmax:
Onucanue
Xapaxmepucmuxu
6bINOJIHEHUS 3HAHUSL:
3aCITy)KHBaET
CiyulaTesb, KOTOPbII
BBITTOJTHII U
COOTBETCTBYIOIINM
o0pa3zoM odopmut Bce
npeaaraeMble 3aJaHus
pacdeTHO# paboTbl, HO
NIPUBEJI HE TOJTHEIE, HE
COBCEM TOYHBIC
Marepuabl 1o
npeIaraeMbiM
BOIIPOCaM.

Oyenka: 2

Huorcnuii nopoe
8bINOTHEHUS 3A0aHUS 8
npoyenmax:
Onucanue
Xapaxmepucmuxu
BbINOJIHEHUSL 3HAHUSL:
3aCITyKHUBAET
CiIyuaTesb, KOTOPbII
HE CIPaBHIICS XOTS ObI
C OJTHAM W3
TIpeIaraeMbIX
BOTIPOCOB.

Korenpnabie YCTAaHOBKH

U IapOT€HEPaTOphl

Korenbunie

PacuetHO-

OO6mas gacTh: 1.

Oyenka: 5




YCTaHOBKHU U
aporeHepaTopsl

rpadudeckas
paborta

Ornucanue napoBoro
KOTJIa ¢
HEO0OXOTMMBIMH
pUCYHKaMH; 2.
XapakTepuCTUKU
TOILIMBA, CXEMa

MojJa4u ero K KoTiy; 3.

BoaHo-xumnueckuit
peXUM KoTia; 4.
TennoBo# pacyer
MOBEPXHOCTEN
Harpesa; 5. AHanu3
pe3yJbTaTOB pacuera.
I'pacduueckas yacth:
[IponosbHEIM 1
MOTIEPEYHbIN pa3pesbl
KOTJIa B 3CKU3HOM
WCIIOJIHEHUH.

Huoscnuii nopoz
BbINOJIHEHUSL 3A0ANUSA 6
npoyenmax:

Onucanue
Xapaxkmepucmuxu
8bINOTHEHUS SHAHUSAL
3aCITy)KHBaeT
CITylIaTelb, KOTOPBIA
MPaBHJILHO BBITTOJHUI U
COOTBETCTBYIOIINM
obpaszom odopmu Bce
IpeATaraeMble 3aJaHus
pacueTHOit paboTEI.

Oyenka: 4

Huorcnuii nopoe
8bINOTHEHUSA 3A0aHUSA 8
npoyenmax:

Onucanue
Xapaxkmepucmuxu
BbINOTHEHUS SHAHUSAL
3aCITy)KHBaET
CITyIIATeNh, KOTOPBIH
TIPaBUIBHO BHITIOTHWI U
COOTBETCTBYIOIIIM
o0pa3zoM odopmu Bce
mpeuiaraeMble 3a1aHus
pacueTHO# paboThI, HO
MPUBEJT HE COBCEM
TOYHbBIE U PA3BEPHYTHIE
Marepuabl 1o
npeaIaraeMbiM
BOIIPOCaM.

Oyenka: 3

Huorcnuii nopoe
8bINOTHEHUS 3A0aHUS 8
npoyeHmax:
Onucanue
Xapaxkmepucmuxu
8bINOTHEHUS] 3HAHUSL:
3aCIy’KUBaeT
ClIyulaTesb, KOTOPbII
BBITIOJIHIII 1
COOTBETCTBYIOILTIM
obpazom odopmui Bce
mpeuiaraeMble 3a1aHus
pacueTHO# paboThI, HO
IpUBEN HE MOJIHBIE, HE
COBCEM TOYHEBIE
MaTepuabl 1o
IpeJJiaraéMbIM
BOTIpOCAM.

Oyenka: 2

Huorcnuii nopoe
BbINOAHEHUS 3A0AHUS 8
npoyeHmax:
Onucanue
Xapakmepucmuxu
BbINONHEHUS 3HAHUSL:
3aCITyKHBAET




CITyliaTenb, KOTOPbIN
HE CIIPaBHIICS XOTS OBI
C OHUM U3

Tnpeaiiara€MbIx
BOTIPOCOB.
ITapoBble 1 ra3oBble TYpOHHbI
[TapoBeie u razosbie PacuetHo- 1. TennoBoii pacyet Oyenxa: 5
TypOUHBI rpaduueckas cryneneit TypOuHsL; 2. | Huxcuuii nopoz
paborta Pa3ouBka BbINONHEHUS 3A0AHUA 6

TEIJIONEePernaoB; 3.
Pacuer pabounx
JIOTIATOK Ha MPOYHOCTh

npoyenmax:
Onucanue
Xapaxmepucmuxu
6bINONIHEHUS] 3HAHUSL:
3aCITy)KHBAET
CITylIaTellb, KOTOPBIN
IMpaBUJIbHO BBLITTOJIHUIT U
COOTBETCTBYIOLIUM
o0Opa3zoM odopMuIt Bce
npeaiaraeMele 3aJanus
pacyeTHoit paboThI.

Oyenka: 4

Huorcnuii nopoe
BbINOJIHEHUSL 3A0ANHUS 6
npoyenmax:

Onucanue
Xapaxmepucmuxu
6bINOJIHEHUS BHAHUSL:
3aCITy)KHBaeT
CiIyulaTesb, KOTOPbII
NPaBHJIBHO BBITOIHUI U
COOTBETCTBYIOIINM
o0Opa3zoM odopmut Bce
npeaaraeMble 3aJaHus
pacdeTHO# paboTbl, HO
TIPUBEJT HE COBCEM
TOYHBIE ¥ Pa3BEPHYTHIE
Marepuabl 1o
npeIaraeMbiM
BOIIPOCaM.

Oyenka: 3

Huorcnuii nopoe
8bINOTHEHUS 3A0aHUS 8
npoyeHmax:
Onucanue
Xapaxkmepucmuxu
6bINOTHEHUS] 3HAHUSL:
3aCIyKHBaET
ClIyuaTesb, KOTOPbII
BBITIOJTHIIT U
COOTBETCTBYOIIHM
obpazom odopmu Bce
npeagaraeMbie 3aIaHus
pacdeTHOU paboThI, HO
MIPUBEJ HE TOJIHBIC, HE
COBCEM TOYHbIE
MaTepHalbl 0
npeiaracMbIM
BOIPOCaM.




Oyenka: 2

Huorcnuii nopoe
8bINOTHEHUSA 3A0aHUSA 8
npoyeHmax:
Onucanue
Xapaxkmepucmuxu
BbINOTHEHUS SHAHUSA:
3aCITy)KHBaeT
CIIyIIATEIh, KOTOPBIA
HE CIIPABHJICS XOTS OBI
C OJTHAM W3

Tnpeaiiara€MbIx
BOTIPOCOB.
LleHTpanu30BaHHOE TEIIIOCHAOXKEHNE
enTpanu3zoBanHoe Pewenue 3anau 1. Onpenenuts Oyenra: 5
TeTI0CHa0XKeHUe TEIUIOBbIE NOTEPU

ydacTka
OJTHOTPYOHOTO
MaponpoBoa IJTUHON
200 M, IPOJIOKEHHOTO
Haj3eMHo. JluameTp
naporposoza 219 mm.
TommuAaa TenIoBon
3o [ = 80 MM.

TernnonpoBoIHOCTH
m3oisud [us = 0,05
Bt1/(Mm*K).

Temneparypa napa [
=180 0C.
Temneparypa Bo3yxa
ta =-20 0C.
Koadpdunuent
TETIO0T/Aa4YH OT
HapyKHOU
MOBEPXHOCTHU
M30JIMPOBAHHOTO
TpyOomnpoBoja K
BO3yXYy [ =20
B1/(M2+K). 2.
HavansHsbie
napameTpsl apa Ha
TOL po =9 Mlla, to =
535 0C, Temnepatypa
MUTATEIHHOMN BOJIBI tITB
=215 0C,
TeMIIeparypa
KOH/IEHCAIlUY Tapa B
KOHJIEHCATOpax
Typoun TOL] tk = 35
0C. KIII xotenpHOM
TOL nk = 0,9,

BHYTPEHHUH

Huorcnuii nopoe
8bINOJIHEHUSL 3A0ANUS 8
npoyenmax:

Onucanue
Xapaxmepucmuxu
6bINOTIHEHUSL 3HAHUSL:
3aCITy)KHBACT
CITyIaTelb, KOTOPBIN
MPABUIILHO BBITIOTHUI U
COOTBETCTBYIOLIUM
o00Opa3zoM odopMuIt Bce
npejaiaraeMble 3aJaHus
pacdeTHoit paboThI.

Ouyenxa: 4

Huorcnuii nopoe
8bINOTHEHUS 3A0aHUS 8
npoyeHmax:

Onucanue
Xapaxkmepucmuxu
8bINOTHEHUS] 3HAHUSL:
3aCITyKHBaeT
ClIyulaTesb, KOTOPbII
MIPABWJILHO BBITIOJHUAT U
COOTBETCTBYIOIIUM
obpazom odopmui Bce
npeagaraeMbie 3aJIaHus
pacueTHO# paboThI, HO
MIPHUBEJ HE COBCEM
TOYHBIC U Pa3BEPHYTHIC
MaTepHaIbI IO
mpe/iaracMbIM
BOIPOCaM.

Oyenka: 3

Huorcnuii nopoe
BbINOAHEHUS 3A0AHUS 8
npoyeHmax:
Onucanue
Xapaxkmepucmuxu
BbINONHEHUS 3HAHUSL:
3aCITyKHBAET
CIIyIIATEINh, KOTOPBIA
BBIIOJIHIIT U
COOTBETCTBYIOIIIM




otHOcuTenbHbINA KII1/]
TypOuH noi = 0,85,
3JIEKTPOMEXAHUYECKHI
KILJ
TypOOTreHepaToOpoOB
neMm = 0,97. YacoBoe
MIPOU3BOJICTBO
ANEKTPOIHEPTUU
50MBrTeu. YacoBoii
oTnycK TemioTsl Q=40
I'kan/4a. Temmeparypa
KOHJICHCAIIUY TIapa U3
peryaupyemMoro
otbopa
TETUIO(hUKAITMOHHON
Typounsl tT =80 0C.
CKoJIbKO

obpazom odopmu Bce
npearaeMble 3aJaHus
pacueTHoi paboThI, HO
MPUBEI HE MOJHBIE, He
COBCEM TOYHBIC
Marepuasl 1Mo
npeaIaraeéMbIM
BOIIPOCaM.

Oyenka: 2

Huorcnuii nopoe
8bINOTHEHUSA 3A0aHUSA 8
npoyeHmax:
Onucanue
Xapaxkmepucmuxu
8bINOTHEHUS SHAHUSA:
3aCITyKUBaeT
ClIyulaTesb, KOTOPbII
HE CIIPABHJICS XOTS ObI
C OJTHUM M3
Mpe/IaracMbIx

3IIEKTPO3IHEPTUU BOIIPOCOB.
MPOU3BOIUTCA
TeIJI0(UKAIIMOHHBIM 1
KOHICHCAITMOHHBIM
MeTOodaMu?

TernnoBble ANEKTPUUECKUE CTAHIUU

Tennosbie Pemenue 3amau Pacuer snemMeHTOB U Oyenra: 5

BJIEKTPUYECKUE MOACHCTEM Huoicnuii nopo2

CTAaHLIUU MPUHLUIIAATIBHON 6bINONHENUS 3A0AHUSL 6
TEIIOBOM CXEMBI npoyenmax:
3HEProOIIoKa Onucanue

xapakmepucmuxku
SHeKTpOCTaHHHH' 6bINOJIHEHUA 3HAHUA.
PacuetHblit BEIOOD 3aCITyKHBACT
060pYI[0BaHI/I5[ CITyIIATeNhb, KOTOPBIA
sHeprodoka. Pacuer MIPAaBUJILHO BBITIOIHUI U
HoKasarenei COOTBETCTBYIOLIUM
. obpazom odopmui Bce

3HepFeTI/I‘{eCKOI/I npeajaracMbi€ 3aJaHUA
s dexrusroctn TIC. pacyeTHOi paboThI.
3aganue Nel. Pacvqu Oyenra: &
IIPHHITHITHAIEHOU Huorcruii nopoe

TEIIOBOM CXEMBI
SHEprooOJIoKa B
KOHCTPYKTOPCKOM
MMOCTaHOBKE. 3aIaHne
No2. TemnoBoi,
TUJPABINYECKUN U
MIPOYHOCTHOM pacyeTsl
OJHOI'O U3
TEII000MEHHBIX
amnmapaToB, BXOSIINX
B COCTaB TEILIOBOM
CXEMBI SHEPro0IIoKa.

8bINOTHEHUS 3A0aHUS 8
npoyeHmax:

Onucanue
xXapakmepucmuKku
6blNOJIHeHUA 3HAHUA.
3aCIy’KUBaeT
CiIyulaTesb, KOTOPbII
IIPpaBUJIbHO BBITIOJTHUIT U
COOTBETCTBYIOIIUM
obpazom odopmu Bce
TpeyiaraeMble 3a1aHus
pacdeTHO# paboThI, HO
MIPUBEJI HE COBCEM
TOYHbIE U Pa3BEPHYTHIE
MaTepHabl Mo




npeylaraeéMbIM
BOIIPOCAM.

Oyenka: 3

Huorcnuii nopoe
BLINONHEHUS 3A0aHUS 8
npoyenmax:
Onucanue
Xapaxmepucmuxu
6bINOJIHEHUS 3HAHUL:
3aCITy)KHBaeT
CiIylmaTesnb, KOTOPbIA
BBITIOJTHII U
COOTBETCTBYIOIINM
obpaszom odopmur Bce
IpeAaraeMble 3aJaHus
pacueTHoi paboThI, HO
IIPUBECJI HEC IMOJHBIC, HE
COBCECM TOYHBIC
MaTepHuaisl 1o
npeaIaraeMbiM
BOIIPOCaM.

Oyenka: 2

Huorcnuii nopoe
8bINOTHEHUS 3A0aHUS 8
npoyeHmax:
Onucanue
Xapaxkmepucmuxu
BbINOTHEHUS SHAHUSAL
3aCIy’KUBaeT
CiIyulaTesb, KOTOPbII
HE CIIPABHJICS XOTS ObI
C OJTHUM M3

npeJiaraeMbIX
BOIPOCOB.
[Ipuponooxpannsie TexHosgoruu Ha TOC
[Tpuponooxpanubie Pemenue 3anau 1. Pacuer Oyenxa: 5
TexHoaoruu Ha TOC EKTPOUIBTPA, Huotcnuii nopo2
06ecnqu/IBa}0mer0 BbINOIHEHUS 3A0AHUS 8
HE00XO0IUMYIO npoyenmax:
CTelleHb ynapuBanus | Omieanue
2 P xapakmepucmuKku
30JIBL. 2. ac%eT BbINOJIHEHUSI 3HAHUA!
HEOOXOMMOM BBICOTHI | 3aciyskusaet

JBIMOBBIX TPYO JUIs
T3C. 3. Pacuer
pacrnpocTpaHeHus
IIymMa Ha OTKPBITON
MECTHOCTH OT
HECKOJIBKUX
HMCTOYHUKOB IIyMa.

CITyIIaTelb, KOTOPBIN
NPaBHUIILHO BBITIONHUI U
COOTBETCTBYIOIIHM
obpazom oopmmI Bce
HpeaaracMble 3a1aHust
pacueTHOi paboTEhI.

Ouyenxa: 4

Huorcnuii nopoe
BbINOIHEHUS 3A0AHUS 8
npoyeHmax:
Onucanue
Xapaxkmepucmuxu
6bINOJIHEHUST 3HAHUSL:
3aCITyKHBaeT
CIIyIIATENh, KOTOPBIA




NPaBHIILHO BBITIOJIHUI U
COOTBETCTBYIOIIM
obpaszom odopmur Bce
npeiaraeMple 3aJaHus
pacdeTHoi paboThl, HO
NIPUBEJT HE COBCEM
TOYHBIE ¥ Pa3BEPHYTHIE
Marepuabl 1Mo
npeaIaraeMbIM
BOIIPOCAM.

Oyenka: 3

Huorcnuii nopoe
BbINOJIHEHUSL 3A0ANUSA 6
npoyenmax:
Onucanue
Xapaxmepucmuxu
6bINOJIHEHUS BHAHUSL:
3aCITy)KHBaET
CiIyulaTesb, KOTOPbII
BBITIOJTHUI U
COOTBETCTBYIOIINM
o0pa3zoM odopmu Bce
IpeAaraeMble 3aJaHus
pacdeTHo# paboThl, HO
MIPUBEI HE TOJTHEIE, HE
COBCEM TOYHBIE
MaTepuasl 1Mo
npeaIaraeéMbiM
BOIIPOCaM.

Oyenka: 2

Huorcnuii nopoe
BbINONIHEHUS 3A0AHUS 8
npoyeHmax:
Onucanue
Xapaxkmepucmuxu
BbINOJIHEHUST 3HAHUSL:
3aCITyKHBaeT
CITyIIATENh, KOTOPBIH
HE CIIPaBHJIICS XOTS OBI
C OJTHUM M3

IpearaéMsbIxX
BOIIPOCOB.
Hanexxnocts pabotel o6opynoBanust TOC
Hanexuocts pabotsl | Pemenue 3amau Pacuer nokazareneit Oyenxa: 5

obopynoBanus TOC

HAJe)KHOCTH U BBIOOD
croco0a MOBBIIICHUS
HaJe)KHOCTH
SHEPro0IIoKa,
BBITIOTTHSETCS JIIS
CTPYKTYPHOM CXEMBI
9HEpProOIoKa.

Huorcnuii nopoe
BbINOJIHEHUSL 3A0AHUS 6
npoyenmax:

Onucanue
Xapaxmepucmuxu
6bINOJIHEHUS BHAHUSL:
3aCITyKHUBAET
ClIyuaTesb, KOTOPbII
MPaBUJILHO BBITIOTHUI U
COOTBETCTBYIOIINM
obpazom oopmmI Bce
npeaIaraeMble 3aJaHus
pacdeTHoO# paboThI.

Oyenka: 4




Huoscnuii nopoz
BbINOJIHEHUSL 3A0ANUSA 6
npoyenmax:

Onucanue
Xapaxmepucmuxu
6bINOJIHEHUS, 3HAHUL:
3aCITy)KHBaeT
CITylIaTelb, KOTOPBIA
MPaBUJIBHO BBITTOJHUI U
COOTBETCTBYIOIINM
obpaszom odopmu Bce
IpeATaraeMble 3aJaHus
pacueTHoi paboThI, HO
MPUBEI HE COBCEM
TOYHBIE U Pa3BEPHYTHIE
MaTepuasl 1Mo
npeaIaraeéMbiM
BOIIPOCaM.

Oyenka: 3

Huorcnuii nopoe
8bINOJIHEHUSL 3A0ANUS 8
npoyenmax:
Onucanue
Xapaxmepucmuxu
6bINOJIHEHUS] 3HAHUSL:
3aCITy)KHBACT
CITyIaTelb, KOTOPBIN
BBIMOJTHUIT U
COOTBETCTBYIOIIHM
o00Opa3zoM odopMuIt Bce
npejyiaracMbie 3aaHus
pacdeTHoit paboTbl, HO
MIPUBEJI HE MOJIHBIC, HE
COBCEM TOYHbBIE
MaTepuabl 1Mo
npeIaraeMbiM
BOIIPOCaM.

Oyenka: 2

Huorcnuii nopoe
8bINOTHEHUSA 3A0aHUSA 8
npoyeHmax:
Onucanue
Xapaxkmepucmuxu
8bINOTHEHUS SHAHUSA
3aCITyKHBaeT
CITyIIATENh, KOTOPBIA
HE CIIPAaBHIICS XOTS OBI
C OJIHUM U3

npeajaracMbix
BOIIPOCOB.
[TaporazoBsle u razoTypouHHbIe ycTaHOBKH TOC
[TaporazoBsle u Pemenue 3anau KoHcTpykTopckuii Oyenra: 5
ra3oTypOUHHBIE pacyer KotJia- Hudicnuii nopo2
ycranoBku TOC YTHIIU3aTOopA. BbINONHEHUA 3A0AHUS 6

npoyeHmax:
Onucanue
Xapaxkmepucmuxu
BbINOJIHEHUS. SHAHUS!




3aCIly)KUBaeT
CiIylmaTesnb, KOTOPbIA
HPaBUIILHO BBITIOJHUI U
COOTBETCTBYIOIIIM
obpazom oopmuI Bce
npeaaraeMble 3aJaHus
pacdeTHoi paboThI.

Oyenka: 4

Huorcnuii nopoe
8bINOJIHEHUSL 3A0ANUS 6
npoyenmax:

Onucanue
Xapaxmepucmuxu
6bINOJIHEHUS] BHAHUSL:
3aCITy)KHBACT
CiIylmaTesnb, KOTOPbIA
IIpaBUJIbHO BBLITTOJIHUIT U
COOTBETCTBYIOLIUM
o00pa3oM odopMuIt Bce
npejaaraeMble 3aJaHus
pacdeTHoi paboThl, HO
MPUBEIT HE COBCEM
TOYHBIC U Pa3BEPHYTHIE
MaTepuabl 1Mo
npeIaraeMbiM
BOIIPOCaM.

Oyenka: 3

Huorcnuii nopoe
BbLINOAHEHUS 3A0aHUSA 8
npoyenmax:
Onucanue
Xapaxmepucmuxu
BbINOTHEHUSA SHAHUA:
3aCIy’)KUBAeT
CITyIIaTelb, KOTOPBIN
BBITIOJTHIJT U
COOTBETCTBYIOIHM
o0pa3zoM odopmut Bce
npeiaraeMple 3aJaHust
pacdeTHoit paboTbl, HO
NPUBEJI HE MOJIHBIE, He
COBCEM TOYHBIE
Marepuabl 1o
npeIaraeMbiM
BOIIPOCAM.

Oyenka: 2

Huorcnuii nopoe
6bINOTHEHUS 3A0aHUS 8
npoyeHmax:
Onucanue
Xapaxkmepucmuxu
8bINOTHEHUS SHAHUSA:
3aCITyKHUBAET
CiIyuaTesb, KOTOPbII
HE CIPaBHIICS XOTS ObI
C OJTHAM W3
Ipe/IaraeMbIX
BOIIPOCOB.




Pesxxumbl pa®oThl 1 sxcrutyararuu TOC

Pexxumbl paboThl 1
skcrryatanuu TOC

Pemrenue 3amgau

1.IToctpouTts B h, s -
Jarpamme Ipolecc
paciupeHus napa B
TypOUHE ITpU
HOMUHAJIBHOM U
gactuaHOi ( )
Harpyske mpu ee
JPOCCEIEHOM
napopacrnpeeseHuu 1
IIOCTOSIHHOM JIaBJICHUU
nepea TypOrHOM.
Ornpenenutb
W3MEHEHUE
pacrnojaraeMoro u
HCIIOJIb3yEeMOT0 B
TypOuHe
Teruionepenaza. 2.
Paccunrats
MOIIIHOCTb,
pa3BUBaEMYIO
TypOMHOM B
HOMHUHAJILHOM PEKHUME
Y MPU YaCTUYHOU
Harpyske. 3.
Paccuurats
MOIIIHOCTb,
noTpedIsieMyto
MMUTATEITbHBIM
HAcocoM Tpu padoTte
HAa HOMUHAJIbHOHU U
YaCTUYHOW Harpyske.
3. Onpenenuth
yIEIbHBIN pacxom
YCIJIOBHOT'O TOIUIMBA Ha
OTIYLIEHHYIO
ANEKTPOIHEPTHIO. 4.
Hcnone3ys 3ananue
IyHKTa | mocTpouTs
IIPOLIECC PACLIMPEHUS
napa B TypOuHe npu
HOMMHAJIBHOM U
yacTuyHOM ( )
Harpyske npu
JPOCCEIbEHOM
napopacnpeieiIeHuu 1
peryIupoBaHUH
METOJIOM CKOJIB3SIILETO
JIaBJICHUS. 5.
Onpenenutsb

Oyenka: 5

Huorcnuii nopoe
BbINOJIHEHUSL 3A0ANUS 6
npoyenmax:

Onucanue
Xapaxmepucmuxu
6bINONIHEHUS] BHAHUSL:
3aCITy)KHBACT
CiIylmaTesnb, KOTOPbIA
MPABUIILHO BBITIOTHUI U
COOTBETCTBYIOIIAM
o0Opa3zoM odopMuIt Bce
npeuiaraeMble 3a1aHust
pacdeTHoi paboThI.

Ouyenxa: 4

Huorcnuii nopoe
8bINOTHEHUSA 3A0aHUS 8
npoyeHmax:

Onucanue
Xapaxkmepucmuxu
8bINOTHEHUS] 3HAHUSA:
3aCITyKUBaeT
CiIyulaTesb, KOTOPbII
MPABUJIBHO BBITIOIHUI U
COOTBETCTBYIOIINM
o00Opa3oM odopMuIt BCe
npejaaraeMble 3aJaHus
pacdeTHoit paboThl, HO
TIPHUBEJ HE COBCEM
TOYHBIC U Pa3BEPHYTHIC
MaTepHaIbI IO
npeiaraeMbIM
BOIIPOCAM.

Oyenka: 3

Huorcnuii nopoe
BbINONIHEHUSL 3A0ANUS 8
npoyenmax:
Onucanue
Xapaxmepucmuxu
BbINONIHEHUS BHAHUSL:
3aCITy)KHBAET
CITyIIaTelb, KOTOPBIN
BBITTOJTHUI U
COOTBETCTBYIOIIAM
obpazom oopmmIt Bce
npejsiaraeMble 3aJaHus
pacdeTHOU paboThI, HO
MIPUBEJI HE TOJIHBIC, HE
COBCEM TOYHBIC
MaTepHaIbl 10
npearaeMbiM
BOIIPOCAM.

Oyenka: 2

Huorcnuii nopoe
6bINOTHEHUS 3A0aHUS 8
npoyeHmax:
Onucanue




W3MEHEHHUE
pacrnojaraeMoro u
HCII0JIb3YEMOTO B
TypOuHE
Terionepenasa. 6.
Paccunratp
MOIIHOCTb,
pa3BUBaEMYIO
TypOUHOM B
HOMHHAJIBHOM PEXHME
U IIPY 4YaCTHUYHOMN
Harpyske. 7.
Paccuurath
MOIIIHOCTb,
oTpedIIIeEMYIO
MUTATEIbHBIM
HacocoM npu padote
Ha HOMUHAJIBHOU U
YaCTUYHOW HArpy3Ke.
8. Onpenenurb
YAENBHBIN Pacxo
YCIOBHOTO TOTJIMBA HA
OTITYIIICHHYO
ANEKTPOIHEPTHIO. 9.
ConocraBuUTh
MOIIIHOCTb,
OTITyCKaeMYyI0
TypOuHOI Ha
YAaCTUYHOW HArpy3Ke
MIPU APOCCENBHOM
napopacnpeeneHuu 1
paboTe ¢ MOCTOSIHHBIM
JTaBJICHUEM Ha BXOJIC B
TypOUHY U
CKOJIB3SIIIIEM
PEryIUpOBaHUH
JTaBJICHMUS.
ConocTaBuTh
YACIbHBIEC PACXOIbI
TOTLIIMBA HA
OTITYIICHHYIO
3JEKTPOIHEPTHIO B
9TUX pexumax. 10.
[Ipu BBITIOTHEHUT
3a/IaHHsl OTIPEJIEISITh
Hamop MUTAaTeIbHOTO
Hacoca UCXOs U3
YCIIOBHUSI, YTO
JaBJICHUE HAarHETaHUS
= 1,4 nqna

Xapaxmepucmuxu
BbINOIHEHUS, BHAHUSL:
3aCITy’KHBACT
CiIylmaTesnb, KOTOPbIA
HE CIpaBHJICS XOTsI OBl
C OJTHUM M3
IpeJJ1araéMbIX
BOIIPOCOB.




“CKOJIB3SIETO”

JPOCCEIIBHOTO.
Bennuuny

pexuma u =1,4 nus

OTHOCHUTEJILHOTO
pacxoja nmuTaTesbHOM
BO/IbI IPUHUMATD C
ydyeTom yreuek = 1,02.

IIpomexyTouyHas aTTecTANMA
[IpomexyTouHas aTTecTanus Mo MporpaMMe IpoBoAUTCS B (opMe 3ayeTa, HIK3aMeHa
WIA OTYETa O CTAXKHUPOBKE B COOTBETCTBHM C YYEOHBIM IUIAHOM. XapaKTEPHCTUKA 3aJaHUH

npeacTaBicHa B Ta0JI. 2.

Ta0nuua 2

XapaKkTepuCcTHKa 3aJaHUN IPOMEKYTOUYHOHN aTTECTAIUN

HaumenoBanue
JTUCHUTITUHBI (MOTYJIs1)

ITpumep 3amanus

Kpurepuu onenku

OCHOBBI 3KOJIOTUU U
IIPUPOIOOXPAaHHOU
JESTEIIBHOCTH B
JHEPreTHUKe

1.IToustue 00 sxonoruu. OOBEKT
U IpeaMeT U3y4eHUs o01en
skonoruu 2.Jlate
XapaKTepUCTUKY Haubosee
OCTPBIX SKOJIOTHYECKHUX MPoOIeM
Hadana 21ro Beka. 3.Uto Takoe
3KocUCTEMA? DMEPIPKEHTHBIE
cBoMcTBa sKocucTeM. [IpuHnmn
3MepAKEeHTHOCTU. 4.OCHOBHBIE
KOMITOHEHTBI DKOCHUCTEM. 5
YcToluuBOCTE DKOcHCTEM. UTO
MBI I10]1 3TUM ITOHUMaeM?
[IpuMeps! peryampyromumx
MEXaHU3MOB TI0 MOJICPKAHUIO
cTabUIbHOCTH 3K0ocucTeM. Ha
YeM OCHOBAHO JICHCTBHE dTHX
MEXaHU3MOB? 6.
[IpuHIMnuaneHas cxema
3KOCHUCTEMEBI. 7. UTO Takoe
6uocgepa 3emnu? Uro B Hee
Bxoaut? 8. Cxema
HooOuoreo1eHo3a. 9. OCHOBHBIE
MOAXO/bl, TPUMEHSEMbIE B
skosoruu. 10. [Touemy B
COBPEMEHHOM IKOJIOTUH
OCHOBHEIM SIBJISIETCS
XOJIMCTUYECKUIN HAYUHBIN
noaxon? 11. IloToku sHepruu u
BEIIIECTBA B COOO0IIECTBaX. 12
.UT1o Takoe PKoJIorndecKas
karactpoda? [TpuunHsel

Oyenxa: 5

Huoicnuit nopoe svinonnenus
3a0aHUsi 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOIHEHUS 3HAHUSL:
3aCIyKHBAET CIYIIATENb,
KOTOPBIi MPaBUILHO
BBIIIOJIHAI U
COOTBETCTBYIOIIUM 00pa3om
oopmuI Bee mpeanaraemMbie
3aJ[aHusI PACUYETHON PabOThI.

Oyenxka: 4

Huoicnuii nopoe 6b1nonHeHus.
3a0anus 6 npoYeHmax:
Onucanue xapaxmepucmuxu
6bINOTHEHUS SHAHUA:
3aCIy»KMBAET CIyNIaTENb,
KOTOPBIN IIPABUIIBHO
BBITOJIHWI U
COOTBETCTBYIOIINM 00pazoM
oopmu Bee mpeanaraemMbie
3aJ[aHusl pacYeTHON PabOTHI, HO
MIPUBEI HE COBCEM TOUYHBIE U
pa3BEpHYThbIE MaTEpHUAJIbI 110
NIpeAIaraéMbIM BOIIPOCAM.

Oyenka: 3

Huotchuil nopoz evlnoanenust
3a0aHUsL 8 NPOYEHINAX:
Onucanue xapaxmepucmuxu
6bINONIHEHUS 3HAHUL:
3aCITy:KHUBAET CIIyIIATENb,
KOTOPBIi BBITIOJIHII U
COOTBETCTBYIOIIUM 00pa3oM
odopmuI Bee mpearaemMbie
3aJ[aHusI PACUYETHOM pabOThI, HO
MIPUBEJT HE TIOJIHBIE, HE COBCEM




HKOJIOTUYECKUX KaTacTpod.
[IpuBeauTte nmpuMepsl
HKOJIOTHYECKUX KatacTpod. 13
IIpoGnema 3arpsi3Henus
orocheps! 3eMIu BPETHBIMH,
TOKCUYHBIMU BEIIECTBAMU U
0COOCHHO HOBBIMU XUMUYECKUMU
BEIleCTBAaMU U OTXOmaMu. 14.
Hepapxus ciekTpa ypoBHEH
opranuzanuu. 15. [Ipupoct
HapojoHacesneHus. 16. Bnusnue
Pa3BUTHS SHEPTETUKU Ha KJIMMAT
3emun. 17. UccnenoBanus
Pumckoro kiy6a 18. [IpoGaema
TOTIJTMBHO-3HEPTEeTHYECKUX
pecypcoB Ha 3emJie U €€ CBA3b C
JIPYTUMH SKOJIOTUIECKUMHU
npobaemamu. 19. IIpobaema
MapHUKOBOTO 3(PdekTa.
PaznuyHbie TOIX0/bI YUEHBIX K
npobieMe MapHUKOBOTO Y deKTa.
20. OcHOBHBIE aHTPOIIOT'€HHBIE U
€CTECTBEHHBIC
KJIMMaTooOpasyroniie GpakTopsl.

TOYHBIE MATEPHUATIBI TIO
TIPEATIaraéMbIM BOTIPOCAM.

Oyenxa: 2

Huorenuii nopoe evinonnenus
3a0aHus 8 NPOYEHMAXx:
Onucanue xapaxmepucmuxu
BbINOJIHEHUSL 3HAHUSL:
3acITy’KHMBAaEeT CIyIIaTeNb,
KOTOPBIN HE CHPaBUIICS XOTS
OBl C OJTHUM U3 MPEJIaracMbIX
BOTIPOCOB.

WNudopmannonnsie
TEXHOJIOTUU

1.0OTkpoITH B Word 1oKyMeHT
DkoHomuka kadectsa.doc: 1.1.
Co3nath ornaBjeHue (Ha HOBOM
CTpaHULE KOHIIE TOKyMEHTA),
MIpeIBAPUTEIILHO IPUMEHUB
CTaHJapTHbBIE CTUJIN 3ar0JIOBKOB
3-X YpOBHEW K COOTBETCTBYIOIIUM
sneMeHTaM TekcTta. 1.2. Co3xaTh B
MIPOU3BOJIBHBIX MECTAX
JIOKYMEHTA TPU TUNEPCCHUIKH: -Ha
OIpeieIEHHOE MECTO B TEKYIIEM
JIOKYMEHTE; -Ha CYILECTBYIOLIHM
JIOKYMEHT, JICJKAIIUN B TON ke
TaIKe, 4YT0 U OCHOBHOM
JIOKYMEHT; -Ha CTpaHMIly B
UHTEpHETE WWW.Cbr.1uU .
2.01xpriTh B Excel pabouyro
kHury 3ansaTue 2.xls: 2.1.I1To
JAaHHBIM TaOJIUI] TpeX pabounx
muctoB — CotpynHuku, @unnan 1
u Ouiman 2 COCTaBUTh
KOHCOJUAMPOBAHHBIN OTYET,
coJieprkaiuii nHGopmaIuo o
CPEIHEM CTaXe U CPEAHEM
OKJIaJIe COTPYTHUKOB KaX 01
noJkHOCTH. 2.2.Ha nucre

Oyenka: 5

Huoicnuii nopoe évinoanenus
3a0aHusi 8 NPOYEHMAx:
Onucanue xapaxmepucmuxu
BbINOTHEHUS SHANHUA!
3aCITy’KHMBAET CIyIIATeNb,
KOTOPBIH ITPaBUIBHO
BBITTOJTHIIT U
COOTBETCTBYIOILTUM 00pa3oM
odopMuII BCe TIpeIiaracMple
3a[laHus PacYCTHONW PaOOTHL

Oyenxka: 4

Huoicnuii nopoe evinoanenus
3a0aHUs 8 NPOYEHMax:
Onucanue xapaxmepucmuxu
BbINOJIHEHUS, 3HAHUAL:
3aCIy’KHMBAET CIyIIATEeNb,
KOTOPBIN NTPaBUIILHO
BBITIOJTHII U
COOTBETCTBYIOIINM 00pa3oM
oopMUIT Bee TpeIaracMbie
3aJ[aHusl pacYeTHOH pabOThI, HO
MIPUBEI HE COBCEM TOYHBIE U
Ppa3BEPHYTHIE MaTepHaJIbI 110
TIpeIaraeéMbIM BOTIPOCAM.

Oyenka: 3

Huoicnuii nopoe evinonnenus
3A0aHUs 8 NPOYEHMAXx.
Onucanue xapaxmepucmuxu
BbINOJHEHUSL 3HAHUSL:




BrITuTaThl Mo KpeauTy paccuuTaTth
pa3Mep eKeMEeCSYHbIX IIaTexen
1o kpeauty B 100000 p.,
BbIJIaHHOMY Ha 12, 18, 24, 30, 36
Mecsres nox 8%, 9%, 10%, 11%
u 12% roaoBeIX, UCIOJIB3Ys
¢unanconyto ¢pynkuuio [IJIT u
uHCTpYMeHT Tabinia JaHHbBIX U3
MeHo Ananus «YUro-ecnny. 3.B
cpene MS Project 2003 3arpy3uth
ripoekT [1CI" u BBINOJHUTE
CIIeyIOIINE 3aJaHus:
3.1/106aBuTH ceds B pecypchl Kak
PYKOBOJUTES MTPOCKTA,
YCTaHOBHUB YaCOBYIO U
CBEPXYpPOUHYIO CTaBKY.
PaccuuTaTh cBOtO 3apmiiary 3a
PYKOBOJICTBO ITPOEKTOM.
4.Co3nath MpEe3eHTAIMIO 110
UTOraM MPaKTHUYECKUX 3aHATHM
(10-12 caiinos).

3aCITy’)KUBAeT CIIyIIaTelb,
KOTOPBIH BBIOJIHUI H
COOTBETCTBYIOLINM 00pa3oM
odopmMmII Bee TpeniaraeMele
3aJ[aHusl PacYeTHOM pabOThI, HO
TIPUBEJI HE TIOJIHBIE, HE COBCEM
TOYHBIE MaTepHUAJIbI 110
TIpeIaraeéMbIM BOIIPOCAM.

Oyenka: 2

Huoicruit nopoe svinonnenust
3a0aHUsL 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOIHEHUS, SHAHUSL
3aCIy)KHBAET CIIyLIATENb,
KOTOPBIN HE CITPABUIICS XOTS
OBl C OZIHUM U3 TPE/IaraeMbIX
BOTIPOCOB.

OKOHOMHKA
SHEPTEeTUKHU

1.B xakux oTpacisax
dbopmupyrorcs EM. Kakue
SKOHOMUYECKHE MPEUMYIIECTBA 1
HEJOCTaTKHU I TOTpeOuTeneit
umMmeet EM. Kakue Buabl
JIEeATEeIIbHOCTH OXBaThiBaeT EM.
MO3KHO JI1 TIOJTHOCTBIO
mukBuarpoBate EM. [1osCHUTS.
2.Kakwue akropsl
00yCIIaBIMBAIOT CJI0KHOCTh
YIPABICHUS
3JIEKTPOIHEPrETUKOM,
SHEProNpeANPUATUIMUA?
3.0c00E€HHOCTH dHEPreTHYECKOr0
MIPOU3BOJICTBA U UX BIMSIHUE Ha
SKOHOMMYECKHE OLIEHKH.
4.Ctannu npOeKTUPOBAHHUS.
Buibl NpoeKTHO-U3BICKATENIbCKUX
pabort. IIpoekTHO-cMeTHas
nokyMeHTanusg. CMeTHas
cTouMocTb. 5. KanutanbHele
BlokeHus. [loHATHE TOCTOSTHHBIX
U IEPEMEHHBIX
KaluTaJIOoBIIOKeHU. DaKkTOpHI,
OKa3bIBAIOIIUE BIUSHUE HA
YpOBEHb KalUTAJIOBIOKEHUH B
SHEpPreTU4ecKrue OObEKTHI.
6.1IpubmmkeHHbIe CITOCOOBI
OnpeJIeJICHUs] KAaUTAIbHBIX

Oyenxa: 5

Huoicnuii nopoe 6b1nonHeHus.
3a0aHus 6 NPoYeHmax:
Onucanue xapaxmepucmuxu
BbINOIHEHUS, 3HAHUSL:
3aCITy’KHBAET CIIyIIATeNb,
KOTOPBIH NPaBUIILHO
BBINTOJTHAT U
COOTBETCTBYIOIINM 00pazoM
oopmu Bee mpeanaraemMbie
3aJlaHus PacYETHON PabOTHI.

Oyenxa: 4

Huoicnuii nopoe 6b1nonHeHus.
3a0aHus 6 npoYeHmax:
Onucanue xapaxmepucmuxu
6bINOTHEHUS SHAHUA!
3aCIoyKHMBAET CIyNIAaTEeNb,
KOTOPBII IPABUIBHO
BBITOJIHWI U
COOTBETCTBYIOIINM 00pazoM
oopmu Bee mpeanaraemMbie
3aaHus PacYeTHON PabOTHI, HO
MIpHUBEJ HE COBCEM TOYHBIE
pa3BEpHYThbIE MaTEpHUAJIbI 110
NIpeAaraéMbIM BOIIPOCAM.

Oyenka: 3

Huotchuil nopoz evlnoanenust
3a0aHUsL 6 NPOYEHMAX:
Onucanue xapaxmepucmuxu
6bINONIHEHUS. 3HAHUL:
3aCITy:KHUBAET CIIyIIATENb,
KOTOPBIi BBITIOJIHII U
COOTBETCTBYIOIIUM 00pa3oM




BJIOXKEHUN B DHEPrOOOBEKTHI.
OcCHOBHbBIE UICTOYHUKHU
(buHAHCHPOBAHUS JESITEIHLHOCTH
npeanpusTus. 7.Y genbHble
KaIluTaJIbHbIC BIIOKEHUS,
BIUsIONIME pakTophl. 8.Buap
(OHIIOB HA MPEATIPUATHH.
DKOHOMHYECKAsI CYIIIHOCTh
OCHOBHBIX, 00OPOTHBIX CPEJICTB.
UYro Bxnrouaercs B HMA?
9.Ctpyktypa u ouenka OIlO.
10.ITokazaTenu u nyTu
noBbIeHUs () HeKkTHBHOCTH
HCIOJIb30BaHUSI OCHOBHBIX
cpencts. 11.13HocC.
Amopruzanus. MeToasl pacueTa
aMOPTHU3aLlMOHHBIX HAYUCIECHUH.
12.CoctaB 060pPOTHBIX CPEICTB.
[Noxazarenu 3¢ (HheKTUBHOCTH UX
WCIOJIb30BaHUS.
13.HopmupoBanue 000pOTHBIX
cpenctB. Kakue nienu craBsitcs
IpU HOPMHUPOBAHUU. MeTO b
HopMupoBanus. [loueMy odeHb
BayKHA 00OCHOBAHHOCTb HOPM B
ANEKTPOIHEPIeTUKE.

14 N3nepxku. Knaccudukarus
U3JIEpKEK. Y CIIOBHO-TIOCTOSIHHBIE
U yCJIOBHO- IEpEMEHHbBIE 3aTPaThl.
I'pynnupoBanue 3aTpaTt 1o
SKOHOMMYECKUM AJIEMEHTaM 1
KaJbKYJSILMOHHBIM CTAThsM (U151
pelIeHns KaKuX 3aj1a4).
15.CebGecTronmocTb
SHEPreTUYECKON MPOAYKIIUU U €€
anaims. CTpykTypa
ce0eCTOMMOCTH 3JIEKTPOIHEPTUU
Pa3IUYHBIX T€HEPUPYIOLINX
UCTOYHUKOB. 16.0cobeHHOCTH
pacuera ce0ecTOMMOCTH
npoaykunu Ha TOLI. MeToabt
pacnpenenenus 3arpar. Yem
onpeaensercs Beioop TOL]
(mpumep). 17.0cHoBHBIE
COCTaBJISIOLINE CE0ECTONMMOCTH
nepeiayy SHEPruu.
18.0Opranuzanus Tpyaa u
3apa0oTHOM r1atel. Tapudnas
cucreMa. 19.@yHKIIMOHUPOBaHUE
HoBoro ontoBoro psiHka

o OopMUIT Bce TIpeIaracMbIe
3aaHus PacdeTHONW PabOTHI, HO
NIPUBEI HE IIOJHBIE, HE COBCEM
TOYHBIE MaTEPHAIIBI 110
IIpeIaraeéMbIM BOTIpOCaM

Oyenka: 2

Huoicnuii nopoe evinonnenus
3a0aHUsi 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOIHEHUS 3HAHUSL:
3aCIy)KHBAET CIIyLIATENb,
KOTOPBIN HE CITPABUIICS XOTS
OBl C OZIHUM U3 TPE/IaraeMbIX
BOIPOCOB.




ANEKTPOIHEPTHH U MOIITHOCTH
(HOPDM). 20.Tapudsr Ha
ANEKTPUUYECKYIO U TEIIOBYIO
SHEpru. Meroasl
neHooOpa3zoBanusi. HopmarusHo-
npaBoBas 0asa B 00y1acTu
1IEHO00Pa30BaHUS B SHEPTETHKE.

MeHeKMEHT B
SHEPreTUKe

1. Buasl MeHeKMEHTA.
2.MaKTopbl MEXTYHAPOIHON
cpenbl. 3.HeobxoaumMocTh
MMOBCEMECTHOI'O Pa3BUTHS
TEXHOJIOTHYECKOTO
9HEProcOepeKeHUs U TITYOOKOM

nepepaboTku nmepBuIHbIX TOP. 4.

OPOM (pbIHOK MOIIHOCTH). 5.
KommoneHTEI
MIPOU3BOJICTBEHHOTO
MeHEeKMEHTA

Oyenka: 5

Huoicnuii nopoe 6binonnenus
3a0anUs 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOJIHEHUS, BHAHUL:
3aCITy’KHBAET CIIyIIATENb,
KOTOPBIN MPaBUIIbHO
BBINTOJTHAT U
COOTBETCTBYIOIINM 00pazoM
oopmm Bee mpeanaraemMbie
3aJjaHus PAaCYETHON PabOTHI.

Oyenxa: 4

Huotcnuii nopoz evinonnenus
3a0anus 8 NPOYeHmax:
Onucanue xapakmepucmuxu
BbINOIHEHUSA 3HAHUA:
3aCIly’>KUBAET CIIyIIATENb,
KOTOPBIN MpaBUIIbHO
BBIIIOJIHUIL U
COOTBETCTBYIOLINM 00pa3oM
odopMmIT Bee TpenaraeMeie
3ajaHus PacdeTHONW PabOTHI, HO
MIPUBEJ HE COBCEM TOYHBIE U
pa3BEPHYTHIE MaTepHUabl 10
MpeAJiaraeMbIM BOIIPOCAM.

Oyenka: 3

Huoicnuii nopoe evinonnenust
3a0aHUsl 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOJIHEHUSL 3HAHUSL:
3aCITy)KHBAET CIIyIIATENb,
KOTOPBI BBITIOJHII U
COOTBETCTBYIOIIUM 00pa3om
odopMuII BCe TIpeIiaracMple
3aJjaHus PacyeTHON pabOTHI, HO
TIPHUBEIT HE TOJTHBIE, HE COBCEM
TOYHBIC MaTCPUAJIBI 1O
npeiaraeéMbIM BOIIPOCaM

Oyenka: 2

Huoicnuii nopoe evinoanenus
3a0aHusi 8 NPOYEHMAXx:
Onucanue xapaxmepucmuxu
6bINOJIHEHUS. 3HAHUSL:
3aCITy’KMBAET CIyIIaTENb,
KOTOPBIM HE CIpaBHIICS XOTS
OBI C OJTHUM W3 TIpeIaraeMbIX
BOIIPOCOB.

Teopetnueckue
OCHOBBI

1.OCHOBHBIE TOJIOKEHUA
TETUTONPOBOHOCTH:

Oyenka: 5
Huoicnuil nopo2 6binoiHenust




TEILUIOMACcCOO0OMEHA

TEMIEPATYPHOE I10JIE, TPATUEHT
TemIeparypsl, 3akoH dypbe
TEIUIONPOBOAHOCTH,
kodurment
TEII0NPOBOAHOCTH. 2.Du3nko-
MaTeMaTudeckas GopMyIMpOBKa
3a/1a4 TEIIONPOBOAHOCTH (00U
ciyyai). JIY
(mudpepenmanbHOE ypaBHEHHUE)
TEIIONPOBOAHOCTH , YCIOBHS
OJIHO3HAYHOCTH (KpaeBble
YCIIOBHS 33J]aun).
3.CraunoHnapHas
TEIJIONPOBOAHOCTD B INIOCKOM
crenke. HTerpuposanue /1Y
(muddepeHnmaIbLHOTO
YpaBHEHUS) TEIIONPOBOIHOCTH.
Pacnpenenenue Temmeparypsl 1o
TOJILIMHE IJIACTUHBI JJIs
MIOCTOSIHHOTO 3HAYCHMSI
KodunmenHTa
TEIIONPOBOAHOCTH.

4. KOoHBEKTUBHBIN TEMI000MEH:
OCHOBHBIE ITOHATHUS, PEKUMBI
TEUYEHHUs, TUII0TEe3a IPUITUIIaHMS,
KO2(pPUIIMEHT TEII00TAaYH,
TUJIPOJIMHAMUAYECKUN U TETUIOBOM
MIOTPaHUYHBIE CIIOH.
CooTHo1IeHNE TOJIINH
MIOTPaHUYHBIX CIIOEB IIPH
JJaMUHApHOM TeYeHHUH. 5.3aK0H
terooTAa4uM (3akoH HeroToHa-
Puxwmana). 6.ludpdepenunanbabie
YPaBHEHUSI KOHBEKTHUBHOI'O
TerooOMeHa. Y paBHEHUS:
HEPa3pbIBHOCTH, ABW)KECHUS,
COXpaHEHUs TEIJIOBOU SHEPIUH.
7.BBIHYXI€HHAs] KOHBEKIIMS.
Pexxumebl Teyenus. Termtoornaua
TP BBIHYKJEHHOM IIPOJOJIBHOM
OMBIBAaHUU TJIOCKOM CTEHKU
(JTaMHHApHBIN TOrPaHUYHBIN
cnoit). 8. Konnencamus — ycioBue
BO3HHUKHOBEHHS; BUJIBI
KoHJeHcauuu. PopmMyIrupoBKa
3a/1a4¥ NpY TUIEHOYHOM
KOHJICHCAIIUU Ha BEPTUKAIBLHOM
CTEHKE (JJaMUHApPHBII peXUM €e
CTeKaHUsl, BOJIHOOOpa30BaHueE,
TypOyJIEHTHBII peXUM ee

3a0aHUsL 8 NPOYEHMAX:
Onucanue xapakxmepucmuxu
BbINOIHEHUS, 3HAHUSL:
3aCITy’KHBAET CIIyIIATENb,
KOTOPBII IPaBUIBHO
BBINOJTHUI U
COOTBETCTBYIOIIUM 00pazoM
odopmuI Bee mpeanaraemMmble
3aJ[aHusl PaCYETHOH PabOTEHI.

Oyenka: 4

Huorenuii nopoe evinonnenus
3a0anus 8 NPOYEHMax:
Onucanue xapakmepucmuxu
BbINOIHEHUS SHAHUSA:
3aCITyXKHBAET CIYIIATENb,
KOTOPBIN MPaBUIIbHO
BBIIIOJIHUII U
COOTBETCTBYIOIIUM 00pazom
odopMuIT BCe mpenaraeMbie
3aJlaHus PacyeTHON pabOTHI, HO
NPUBEJ HE COBCEM TOYHBIE U
Pa3BEPHYTHIC MaTePHAIIBI 1O
MpeUIaracéMbIM BOIIPOCAM.

Oyenxa: 3

Huoicnuii nopoe evinoanenus
3a0aHus 8 NPOYEeHMax:
Onucanue xapaxmepucmuxu
BbINOTHEHUS SHANUA:
3aCIyKHMBAET CIyIIaTeNb,
KOTOPBIH BBIIIOJHUI U
COOTBETCTBYIOIIUM 00pazom
odopMuII BCe TIpeIiaracMple
3aJjaHus PacyeTHON pabOTHI, HO
MIpUBEJ HE TIOJHEIE, HE COBCEM
TOYHBIE MAaTEPHAITBI IO
IpeJyIaraeéMbIM BOTIPOCaM

Oyenxa: 2

Huoicnuii nopoe evinoanenus
3a0aHUs 8 NPOYEHMax:
Onucanue xapaxmepucmuxu
BbINOJIHEHUS, 3HAHUAL:
3aCITy’KHMBAET CIyIIATeNb,
KOTOPBI HE CITPABUIICS XOTS
OBl C OTHUM U3 MIPEIIaraeMbIX
BOIIPOCOB




crekanus). 9.Ckauku Gpusnyeckux
CBOMCTB Ha MOBEPXHOCTH pa3jesa
¢az. Koapduruent
MMOBEPXHOCTHOTO HATSXKEHUSI.
Kpusas naceiienus. Y cioBus
COTIPSKEHMSI Ha TPaHuUIIe pa3jesa
(a3 (KHHEeMaTHYECKOe,
JUHAMHYECKOE, TEIJIOBOE).
10.I1nenounast KOHACHCAIHSI.
TennooOMeH npu MIICHOYHON
KOHJEHCAlUH. Y PAaBHEHHUE
TeruioBoro 6ananca. [lnenka
KOHJIEHCATa KaK TEPMUYECKOE
conpotusienue. 11.Temooomen
IIpY TEYEHUH JIAMUHAPHOMN
IJICHKU KOHJIEHCAaTa Ha
BEPTUKAJIBHOU CTEHKE. Pemienne
3anaun Hyccenbra. 12.Mexanusm
napooOpa3zoBaHus U
TEIUIONEpeHoca npu
My3bIPbKOBOM KUTICHHH.
PacuetHble COOTHOIICHUS IS
TEIJIOOTIA4YH MPU My3bIPHKOBOM
kunenuu (cootHomenus [I.A.
Jlabynuiosa). 13.Temooomen npu
KHUIIEHUU KHUJIKOCTH B TpyOax.

14. TenmooOMeH U3IIy4CHUEM.
OCHOBHBIE NOHSTHS: TOTOK
W3TY4YEHUsI, UHTETpaJibHAs
MJIOTHOCTh U3JIy4YEHHUS,
CHeKTpasbHas IMJIOTHOCTh MOTOKA
W3IIYy4eHUS, IPKOCTh U3TYyUEHUS.
15.Buibl TOTOKOB M3Ty4YEHUS.
16.YrnoBsle K03 (HUITMEHTHI
M3IIY4eHUS, X (PU3NUECKU
cmbici. 17.3akons! [1manka,
cmenienusi Buna, Credana-
bosibiimana. YepHsle u cepblie
tena. 18. Temmooomen
W3IIYYeHUEM MEXAY ABYMS
OCCKOHEYHBIMHU TIJTACTHHAMMU.
Pamuer pe3ynbTupytoiiero
MOTOKA WU3ITy4YCHHS.
19.TernooOMeH n3nydeHueM
MEXy IBYMS TIOBEPXHOCTSIMH,
pa3ieNeHHbIMU CUCTEMOM
skpaHoB. 20.Cucrema
ONPENEAIONINX YPABHEHUM JIJIs
TeriooOMeHa U3IydeHHEM B
3aMKHYTOM CHCTEME MHOTUX




CEepBIX U30TEPMHUUECKIX
HOBEpXHOCTEH (pacyer

3 PEKTUBHBIX U
PE3yIbTUPYIOIINX TTOTOKOB
U3JIy4EHUs).

Tepmonnnamuyeckue
OCHOBBI LIUKJIOB
TEIJI0PHEPTreTHIECKUX
YCTaHOBOK

[TepBbIii 3aKOH TEPMOAMHAMUKH.
DOpMYJIMPOBKHU U AHAIIUTUYECKOE
BbIpa)XEHHE, TEIIOTA IpoLecca u
paboTa pacumpeHusi, IpUMepPbI
npumeHenus. 2. [lepBblii 3aKOH
TEPMOAMHAMMKHY JIJIsl IOTOKA
BelIECTBa, TEXHUUECKas paboTa,
(bu3NYeCKUl CMBICIT SHTAJIBIINY.
Temnora u paboTa B MOTOKE.
MoHoCTb TYpOUHBI U
KoMIipeccopa. 3. OO6paTumseie u
HEOOpaTHUMBIE TTPOLIECCHI.
[Tpumepsl HEOOpATUMBIX
npoueccoB. [IprnunHbl
HeoOpatumocTu. opMyITHpOBKU
BTOPOI'0 3aKOHA TEPMOJIMHAMUKH.
AHaIIMTUYECKOE BBIPAKEHUE
BTOPOI'0 3aKOHA TEPMOJAUHAMUKHU
JUTSL OOpaTHUMBIX U HEOOpaTUMBIX
nporieccos. 4. [lukn Kapho,
ycnoBust ooparumocts, KITJ]
nukia Kapno. KT/
MIPOU3BOJILHOTO 00OPaTUMOTO
LIUKJIa, CPEHHUE TEMIIEPATYPbI
1oJiBoJia ¥ 0TBojIa Ter1oThl. KIT/]
HeoOpaTUMBbIX LIUKIIOB. 5.
TepMonnHaMHUYeECKUE LIUKIIBI.
CootHomienue Mexay Q1 , Q2 u
Lu, KIIJ] mpsimoro nukia, cxema
TEIUIOBOT'O JIBUTATEs.
[IpencraButh uukib B T, s —
nuarpamme. 6. ['a3oTypOuHHBIE
ycTaHoBKU. [IpuHUMnuansHas
cxeMma, nukia B T,s- tuarpamme.
TepMuueckuil 1 BHYTpEHHUI
KIIA. 7. IlpuanunuansHas cxema
Y TEPMOJIMHAMUYECKUH KT
npocrou ['TY B T,s- nnarpamme;
3aBUCUMOCTb BHyTpeHHero KIT/I
uukia I'TY ot nasnenus p2 (B) u
temneparypsl T3. 8.
TepMoanHaMHYeCKHUE CBOMCTBA U
IIPOLIECCH] BOABI ¥ BOJSHOTO Mapa.
TepMonnHaMuyeckue auarpaMMbl
(p,T-,p,v-,T,S-) BOJBI U BOJSIHOI'O

Oyenka: 5

Huoicnuii nopoe 6binonnenus.
3a0anUs 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOJIHEHUS 3HAHUAL:
3aCITy’KHBAET CIIyIIATENb,
KOTOPBIN MPaBUIIbHO
BBINTOJTHAT U
COOTBETCTBYIOLINM 00pa3oM
odopmMmII Bee penaraeMele
3aJjaHusl pacYeTHOHN paboThI

Oyenxa: 4

Huotcnuii nopoz evinonnenus
3a0anus 8 NPOYeHmax:
Onucanue xapakmepucmuxu
BLINOJIHEHUSA 3HAHUA:
3aCIly>KUBAET CIyIIATENb,
KOTOPBIN MpaBUIIbHO
BBIIIOJIHUIL U
COOTBETCTBYIOLINM 00pa3oM
odopMmIT Bee TpenaraeMeie
3alaHus PacdeTHOW PabOTHI, HO
MIPUBEJ HE COBCEM TOYHBIE U
pa3BEPHYTHIE MaTepHUabl 10
MpeaJiaraeMbIM BOIIPOCAM.

Oyenka: 3

Huoicnuii nopoe 6b1noHeHus.
3a0anus 6 npoYeHmax:
Onucanue xapaxmepucmuxu
BbINOIHEHUS, 3HAHUSL:
3aCITy’KHBAET CIIyIIaTeNb,
KOTOPBIH BBITTOJIHII 1
COOTBETCTBYIOIINM 00pazoM
oopmu Bee mpeanaraemMbie
3aJjaHus PacdeTHOH PabOTHI, HO
MPUBEI HE MOJIHBIE, HE COBCEM
TOYHBIC MaTCPUAJIBI 1O
HpeiaraéMbIM BOIIPOcam

Oyenka: 2

Huoicnuii nopoe evinonnenus
3a0aHusi 8 NPOYEHMAXx:
Onucanue xapaxmepucmuxu
6bINOJIHEHUS. SHAHUSL:
3aCITy’KHMBAET CIyIIaTENb,
KOTOPBIM HE CIIpaBHIICS XOTS
OBI C OJTHUM W3 TIpeIaraeMbIX
BOIIPOCOB




rapa Ha IpuMepe npoiiecca
napooOpa3zoBaHusi, TEPMUHOJIOTHUS
(KuMsimast >KUIKOCThb, BIAXKHBIM,
CyXOM HACBILICHHBIN 1
IIeperpeThlil map, u mp.).
Onpenenenue CBOMCTB. 9.
[IpuHnMnuanbHas cxeMa IpocTon
IITVY u nukn Peaknna Ha
neperperom nape B T,s-
nuarpamme. Y aenbHas paboTa
IITY, noaBenenHas ¥ OTBEACHHAS
TEIJI0TA, TEPMUYECKUIN U
BHyTpeHHui KI1/] nuxina. 10.
[IpuHuMnUaneHas cxema MpocTon
IITY u nukn Penkuna Ha
neperperom nape B T,s-
nuarpamme. BinsiHue HauaabHBIX
Y KOHEYHBIX [1apaMeTpoB Mapa Ha
KII/I mukna Penkuna. 11.
[IpuHuMnuaneHas cxema MpocTon
IITY u nukn Penkuna Ha
neperperom nape B T,s-
nuarpamme. OCHOBHbBIE
XapaKTEPUCTUKH IUKIIA. 12.
[IpuHuMnuanpHas cxeMa U LUK
IITY ¢ npoMeKyTOUYHBIM
neperpesoM napa. KII/I nukia.
[IpyuunHBI NpUMEHEHHUS.
Ocobennoctu BeIOOpa
IapaMeTpoB NpomIeperpesa. 13.
[IpuHnunuaneHasg cxema [TV ¢
perenepauueit. [TpuunHbl
MIPUMEHEHHUSI pEreHepaliy.
3aBucumocts KIIJI IITY ot
TEMIEPaTypbl MUTATEIHHON BOJIbI
Y YHMCJIa pEreHePaTUBHBIX
nojorpesatesnei. 14.
[IpyuHuMnuanpHas cxeMa u MUK
I[ITY ADC B T,s- nuarpamme ¢
cenapanuei U NpoMeKyTOYHbIM
reperpeBoM mapa. 15.
[IpuHuMnuanbHas cxeMa U IUKII B
T,s- nmarpamMmme OJTHOKOHTYPHOU
III'Y ¢ KOTJIIOM-yTUIIN3aTOPOM.
Momnocts u KITJ TITY. 16.
IIpoueccel B KOTJIE-yTHIIN3ATOPE.
Tennota, nepegaBaemasi B KOTJjie-
yruiuzatope, T,Q- nuarpamma,
ypaBHEHHUS TEIIOBOTO OaslaHca,
KIIJ] xoTna-yrunuzaropa. 17.




[IpuHiunuanpHas cxema u
TepMoauHamMuyeckui nukn I'TY -
TOL B T,s- nuarpamme.
BripaGoTranHas MOIIHOCTH U
TET10Ta, KO3 HUIHEHT
WCIONb30BaHus Tem1oTel Kut. 18.
[Taporyp6unnsie TOLI.
[IpuHnMnuansHas cxema, UK B
T, s — qauarpamme, npeuMyniecTBa
Tero(puKaluy, OlleHKa

s dexruBHOCTH. 19.
Tennodukanuonusie mukias [ITY
(mmuxer [ITY-TOLI). Cxema TOI]
¢ TypOuHoii Tumna P (¢
npotuBozasiieHueM). OCHOBHbBIE
XapaKTePUCTUKH 1uKIIA. 20.
[Taporypounnsie TOL] c
TypOHHaMu ¢ 0TOOpaMu mapa.
[IpuHuunuansHas cxema, IUKJI B
T, s — nuarpaMme, IpeuMyIlecTBa
terutoukanuu. Beipabotannas
MOIIIHOCTh U TEIJIOTa, OCHOBHbBIE
XapaKTEPUCTUKU LUKJIA

KoTtenbHble yCTaHOBKH
U IapOreHepaTophbl

1. Knaccudukarus napoBbIx
KOTJIOB. UTO Takoe KOTJIbI
JOKPUTHUYECKOTO U
CBEPXKpPUTHUYECKOTO JaBJIeHUs?
2.1ToBepXHOCTH HarpeBa MapoBbIX
SHEPTeTUYECKUX KOTIOB. X
pacIoIOKEHUE TIO IBUKEHUIO
MPOYKTOB cropanus. 3.Bus
TeriooOMeHa B TapOBOM KOTIIE.
[Touemy momaabs NTOBEPXHOCTEN
HarpeBa yBEJIMUYMBAETCS M0 Mepe
OXJIKJCHUS MPOTYKTOB
cropanusi? 4.Buipl TOIIUB.
OO6mue 1 UHIUBUAYATbHBIC
XapakTEepUCTUKU. 5.Opranuzamus
LUIaKOYyIaJeHHsl B KOTJax,
paboTarox Ha TBEPOM
TOIUIMBE. 6. DHEPreTHYeCKNn
OasaHC KOTETbHOW YCTaHOBKH.
Urto takoe KIIJI metTo u 6pyTTo?
7.KIIJI koTna o npsiMomy u
obpatHOMYy OanaHcy. 3auem
HYKHBI 002 9TUX MOHATHS?

8. TonouHas kamepa KoTJIa.
OCHOBHBIE T€OMETPUYECKUE
pasmepsbl. OT 4ero oHU 3aBUCAT?
9.TennoBoe HaNpsKEHUE CEUEHUS

Oyenxa: 5

Huoicnuii nopoe 6b1nonHeHus.
3a0aHus 6 NPOYEeHmax:
Onucanue xapaxmepucmuxu
BbINOJIHEHUS, 3HAHUSL:
3aCITy’KHBAET CIIyIIaTeNb,
KOTOPBIH NPaBUILHO
BBINTOJTHAT U
COOTBETCTBYIOIINM 00pazoM
oopmu Bee mpeanaraemMmbie
3aJlaHus PacYeTHON PabOTHI

Oyenxa: 4

Huoicnuit nopoe svinonnenust
3a0aHUsi 8 NPOYEHMAXx:
Onucanue xapaxmepucmuxu
BbINOIHEHUS, 3HAHUSL:
3aCITy)KHUBAET CIIyIIATENb,
KOTOPBIi MPaBUILHO
BBITIOJTHUIT U
COOTBETCTBYIOLINM 00pa3oM
odopMmII BCe mpearaeMeie

3ajaHus PacYeTHON PabOTHI, HO

NIPUBEIN HE COBCEM TOUYHBIE U
pa3BEpHYThIE MaTEpPHAJIbI 110
IIPeUIaraéMbIM BOIIPOCAM.

Oyenka: 3

Huotchuii nopoe evinoameHust
3a0aHUsL 6 NPOYEHMAX:
Onucanue xapaxmepucmuxu
6bINONIHEHUS. 3HAHUL:
3aCITyKHBAET CIIyIIATENb,




1 00beMa TOMIOYHOM KaMepBhl.
Puznueckuil cMbIci. 3aueM
HYXHbI 31U noHsATHA? 10.30510B0M
3aHOC ¥ a0pa3uBHBIN U3HOC
KOHBEKTHBHBIX IOBEPXHOCTEH
Harpesa. 3ajada ONTUMU3AINH
CKOpPOCTH B razoxojax KoTJia.
11.BeicokoTeMnepaTypHas
Koppo3us. Bunpl,
KJIacCU(pUKAIIHS.
12.HuzkoremmepaTypHas
kopposust. CriocoOs 60PHOBI.
13.Bono-nnapoBoii TpakT KOTJIOB
J10- ¥ CBEPXKPUTHUECKOTO
nasnenus. 14.301a 60bIION
TerioeMkocTu B koTiax CKJI.
15.KonTyp ectecTBeHHOM
UUPKYIAUUd. JBIKYIIUN U
I0JIE3HBIN Hanopbl. OU3ndecKui
cMbIci. 16.]'oMorenHas Moaein B
pacuerax kotiioB ¢ KELI.
['panuiel npuMeHeHHUs.
17.HagexxHOCTh paboThI KOHTYpa
KEILI. O6pa3zoBanus cBOOOTHOTO
ypOBHsI. 3acToil 1
OTIPOKUBIBAHUE [TUPKYIISIIIHH.
18.Cemnapanust BoJbl 1 1apa B
kotna JIK/I. Buasl cenapanuu.
[IpenmyiiecTBa U1 HEAOCTATKH.
19.TeriooOMeH B IOBEPXHOCTSX
HarpeBa MapoBbIX KOTJIOB.
SIBneHue pacTeyex TEeIIOTH B
TOMOYHBIX 3KpaHoB koTaa CK/I.
20.Pacnipenienenue npumecei B
kotae JAK/I. IIponyska. JIByx- u
0oJjiee CTyleHYaThle CXeMbI
WCTIApEHUS.

KOTOPBIH BBIOJIHUI 1
COOTBETCTBYIOLINM 00pa3oM
odopmMmII Bee penaraeMeie
3aaHus PacdeTHONW PabOTHI, HO
MIPUBEII HE TIOJIHBIE, HE COBCEM
TOYHBIE MaTepHUAJIbI 110
IIpeIaraéMbIM BOTIPOCaM.

Oyenka: 2

Huoicruit nopoe evinonuenus
3a0aHUsi 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOIHEHUS, SHAHUSL
3aCIy)KHBAET CIIyLIATENb,
KOTOPBIN HE CITPABUIICS XOTS
OBl C OZIHUM U3 TPE/IaraeMbIX
BOIIPOCOB.

ITapoBble 1 razoBele
TypOUHBI

Hukn Penxuna u KI1J]
KOHJEHCAlMOHHOW YCTaHOBKH
TOC. 2. Opranuzanus TEIIOBbIX
pacmupenuii Typooarperara. 3.
Huxn Penxuna u KI1J]
KOHJICHCAIIMOHHOMN YCTaHOBKH C
MpOMIIEPETPEBOM Mapa. 4.
Y1opHble NOAINUITHUKA. 5.
Brnusinus naBnenus u
TEeMITepaTyphl Tapa Ha BXOJIC B
TypOuny Ha KITJ]
TypOoycTaHOBKH. 6. OnopHbIE
noamunHuKU. TpeboBanus K

Oyenxa: 5

Huotcnuii nopoz gvinonnenus
3a0anus 8 NPOYEeHMax:
Onucanue xapakmepucmuxku
BbINOJIHEHUS 3HAHUA.
3aCIyKHBAET CIYIIATENb,
KOTOPBIH MPaBHIHHO
BBITIOJTHIIT U
COOTBETCTBYIOIIUM 00pazoM
opOopMuUIT Bee TIpejIaracMbie
3aaHus PacYeTHON PabOTHI

Oyenxa: 4

Huoicnuil nopoe évinoinenust
3a0anUsL 8 NPOYECHMAX.
Onucanue xapaxmepucmuxu




OIIOPHBIM MOJIIUITHUKAM. 7.
[Ipomnecc pacmupenus napa B H-S
auarpamme JUist TypOUHBL.
OTHOCHUTENBHBIN BHYTPEHHUI
KIIJ| TypOunsl. 8. HaznaueHnue u
THUIIBI TOJLIUITHUKOB MTAPOBBIX
TypOuH. 9. AGCONIOTHBIH
anexktpudeckuit KI1J[ yctanoBku,
yIEIbHBINA PACX0Jl TEIUIOTHI,
yaAeNbHBIN pacxon mapa 10.
Ha3naueHnue 1 KOHCTPYKLIHS
nuadparm napoBoi TypOuHEI. 11.
Bnusinue naBnenus napa B
KOHJICHCATOpe Ha KIIJ
TypOOycTaHOBKH. 12.
Koncrpyxkuus craropa LB/,
HCH u HHJ TypOunsr. 13. Cxema
[ITY ¢ pereneparuBHBIM
[10/IOTPEBOM NMUTATEIBHON BOJBI.
14. KoHcTpyKIusi pOoTOpOB
TypOuHsl. 15. [IpeoOpazoBanue
SHEPTUU B TYPOMHHOU CTYIICHHU.
16. KoHCTpyKITUs J0MaToOK
napoBoii TypOunsl. 17. Ctenens
PEaKTUBHOCTH TYpOMHHOMN
ctynenu. KoHCTpyKTHBHBIE
OTJINYUS PEAaKTUBHOW U aKTUBHOMN
TypOUHHOM cTyneHu. 18.
MHorocrtyneHuaTble apoBbie
TypOuHsL. 19. YpaBHOBeIIMBaHHE
0CeBBIX ycrnid. 20.
[IpeBpatienue TEIIOBON SHEPTUU
B pa0OTy B IapoBoil TypOuUHeE.

BbINOIHEHUS, 3HAHUAL:
3aCITy’KHBAET CIIyIIATENb,
KOTOPBIN MPaBUIILHO
BBINTOJTHAT U
COOTBETCTBYIOLIUM 00pa3zoM
odopmuI Bee mpeaaraemMble
3aJ[aHusl PacYeTHOH pabOThI, HO
MIpUBET HE COBCEM TOUHBIC U
Ppa3BEpHYThIE MaTepHabl MO
IIpeJylaraéMbIM BOIIPOCAM.

Oyenxa: 3

Huorenuii nopoe evinonnenus
3a0anus 8 NPOYEHMAx.:
Onucanue xapaxmepucmuxu
BbINOIHEHUS SHAHUSA:
3aCITyXKHBAET CIYIIATENb,
KOTOPBIH BBIIIOJHUWI U
COOTBETCTBYIOIIUM 00pazom
odopMuIT BCe mpenaraeMbie
3aJlaHus PacyeTHON pabOTHI, HO
NIPUBEJ HE MOJIHBIE, HE COBCEM
TOYHBIE MaTEPHAITBI IO
IpeyIaraeéMbIM BOTIPOCaM

Oyenxa: 2

Huoicnuii nopoe evinoanenust
3a0aHus 8 NPOYEeHMax:
Onucanue xapaxmepucmuxu
BLINONIHEHUS. 3HAHUSL.
3acly’KMBaeT CIyIIaTeNlb,
KOTOPBIN HE CIIPABUIICS XOTS
OBl C OJTHUM U3 MPE/IaracMbIX
BOTIPOCOB

TexHonorus Boabl U
BOAHBIX pexxuMoB TOC
U KOTEJIbHBIX

1.OCHOBHBIEC TEXHOJIOTHYCCKHUE
IOKAa3aTelIM KauecTBa BOJIHI,
MIPUMEHSEMbIE B SHEPTETHKE.
2.7KecTKOCTE BOJBI
3.21eKTpONpOBOANMOCTb BOJIbI
4. KapOoHaTHBIN UHIEKC
5.IlpenBaputenbHasi OUMCTKA
BoAbl. OCHOBHEIE METOMBI.
6.IIponecc n3BeCTKOBAHUS
7.06paboTka BOABI HA
MEXaHHYeCKUX (PUIbTpax
8.Harpuii-katnoHnpoBaHue.
CymHocTh MeToaa. O6nacth
npuMmeHenus. 9. TexHonorus
00€eccoIMBaHUs BOABI METOIOM
nonuoro o6 10.ITponecc H-
karnonuposanus 11.1Iponecc

Oyenxa: 5

Huotcnuii nopoz gvinonnenus
3a0aHus 8 NPOYeHMax:
Onucanue xapaxmepucmuxu
BbINOIHEHUS SHAHUSA:
3aCIyKHBAET CIYIIATENb,
KOTOPBIH MMPaBHIHHO
BBITIOJTHIIT U
COOTBETCTBYIOIIUM 00pazoM
opopMuUIT Bee TpejIaracMbie
3alaHus PacYETHONW PabOTHI.

Ouyenka: 4

Huoicnuil nopoe évinoinenust
3a0anUsl 8 NPOYEHMAX.
Onucanue xapaxmepucmuxu
BbINOIHEHUS, 3HAHUSA:
3aCIyKHBAET CIyIIATENb,
KOTOPBIH NMPaBIWIHLHO
BBITIOJTHUIT U




OH-aHnnoHupoBaHus
12.IIpoTBOTOYHBIE
HOHOOOMEHHbBIE TEXHOJOTHH
13.IlpoTrBOTOYHBIE
HOHOOOMEHHbBIE TEXHOJOTHH
14.Metoabl yaaieHus
arpecCUBHBIX Ta30B (YroJibHOM
KHUCJIOTHI M KUCJIOPO/1a U3 BOJIBI).
15.Texnonorus 00pabOTKH BOJIBI
METOZ0M 0OpaTHOI'O OcMOca
16.Texnonorus 00pabOTKH BOJIBI
METOOM 3JICKTPOIUATIN3a
17.MarautHsiii MeTo1 00paboTKH
BoJibl. 18. TepMuueckrue METO bl
oOecconuBanus. 19.OunbTpbI
CMeMIaHHOTO JercTBus. [IpuHumn
nericteusa. O0nacTb
HCIIOIB30BaHUA.
20.BoaHOXMMHUYECKUN PEKUM

CUCTEM O60pOTHOF 0 OXJIAXKACHUA
(COO) TAC.

COOTBETCTBYIOIIUM 00pa3zomM
odopmMmII Bee TpenaraeMele
3aaHus PacdeTHONW PabOTHI, HO
IPUBEJ HE COBCEM TOYHBIE U
pa3BEPHYTHIE MaTepHUaJIbI 110
TIpeIaraeéMbIM BOIIPOCAM.

Oyenka: 3

Hudichuil nopoe 8vinonnens
3a0anUs 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINONHEHUSL SHAHUA:
3aCIy’)KUBaeT CIIyIIaTelb,
KOTOPBIH BBIOJIHUI H
COOTBETCTBYIOLINM 00pa3oM
odopmMmII Bee penaraeMele
3aaHus PacdeTHOW PabOTHI, HO
NPUBEJ HE MOJIHBIE, HE COBCEM
TOYHBIC MaTCPUAJIBI 1O
npeJIaraeMbIM BOIIPOCaM.

Oyenka: 2

Huoicnuit nopoe svinonnenus
3a0anusl 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOIHEHUS SHAHUSAL:
3aCITy)KHBAET CIIyLIATENb,
KOTOPBIN HE CITPABUIICS XOTSI
OBl C OJIHUM U3 TPE/IaraeMbIX
BOIIPOCOB.

CpencrBa TennoBoro
KOHTPOJISL U
aBTOMaTU3alus Ha
T2C

Yem oTiIMyaroTCs NpsIMBIE
MU3MEpPEHUs OT KOCBEHHBIX?
ITpumepsl Tex u apyrux Ha TOC.
O11eHKa TOYHOCTH ITUX
n3mepenuil. 2. [Taposoii koTen
KaK OOBEKT YIpaBJICHUS.
OCHOBHBbIE BHEIIHNE U
BHYTpEHHUE Bo3zelcTeus. 3. B
4eM OTJINYUE AHAJIOTOBBIX U
uudpoBbIx npudopos? B kakux
npenenaax N3MEHsAeTCs
YHU(PUIUPOBAHHBIM TOKOBBIN
CUTHAJ U ITI0YEMY 3TH CUTHAJIBI
ocTosiHHOTO Toka? 4. CucreMsl
aBTOMATUYECKOT'O PEryIUPOBAHUS
TEIJIOBOM HArpy3KH B
JHEPreTUYECKUX KOTIax. 5.
TennmoTexHUnYeCKui KOHTPOJIb Ha
TOC. IlepBslii ypOBEHD
(hopMHpOBaHUS U3MEPUTEILHOMN
uHpopmanuu. Kontposs no
MECTY pa3pe’KeHus B TOTIKE
KOTJIa. 6. DKCIIEpUMEHTAILHOE
orpeziesieHue mapaMeTpoB
JUHAMHYECKHUX XapaKTEPUCTHUK 10
rpaduky nepexoaHoi

Oyenxa: 5

Huoicnuit nopoe evinonnenus
3a0aHUsi 8 NPOYEHMAXx:
Onucanue xapaxmepucmuxu
BbINOIHEHUS 3HAHUSL:
3aCIyXKHBAET CIYIIATEb,
KOTOPBIi MPaBUILHO
BBITIOJIHII U
COOTBETCTBYIOIINM 00pa3om
oopmu Bee mpeanaraembie
3aJ[aHusI PACUYETHOHN PabOThI.

Oyenka: 4

Huoicnuii nopoe 6b1nonHeHus.
3a0anus 6 npoYeHmax:
Onucanue xapaxmepucmuxu
6bINONHEHUS SHAHUA!
3aCIly’)KABAET CIIyIATENb,
KOTOPBII IPaBUIBHO
BBITOJIHUI U
COOTBETCTBYIOIIUM 00pazoM
odopmuI Bee mpeaaraeMbie
3aJ[aHusl pacYeTHOH pabOThI, HO
IIPUBEJI HE COBCEM TOYHBIE U
pa3BEpHYThbIE MaTEpHUAJIbI 110
NIpeAIaraéMbIM BOIIPOCAM.

Oyenka: 3

Huotchuil nopoz evlnoanenust
3a0aHUsL 8 NPOYEHINAX:
Onucanue xapaxmepucmuxu




xapakTepucTuku. 7. CriocoOsl
HOPMHPOBAHHUS KJacca TOYHOCTU
CH u ux ycnoBHbIE 0003HAUYEHUSI.
B uém cocrout ornnune
IIPUBEJICHHON U OTHOCUTEIBHOMN
MOrPENIHOCTEN U3MepeHus? 8.
CucreMbl aBTOMaTHYECKOIO
peryaupoBaHus FOPEHUs B
SHEPreTUYECKUX KOTiax. 9.
OcnoBubie HM.X C.H.
OpauHaKoBa I YyBCTBUTEIBHOCTD
TepMoIpeoOpazoBaresen
COIIPOTHUBIICHUS CIIETYIOINX
rpanyupoBok: 1 OM; 5 OM; 10
0M? 10. CAP nutanus
OapabaHHBIX KOTJIOB. 11. Uem
KaJIMOPOBKA OTJIMYAETCS OT
noBepku? Mx HE0OX0IMMOCTb U
3HAYUMOCTbD JUIsl OpraHU3aluu
TEIMIOTEXHUYECKOI'0 KOHTPOJISI Ha
TOC. 12. CTpyKTypHBIE CXEMBI
peryaupoBaHus TEMIIEPATyphl
[IEpPErpeTOro napa B HapoBOM
kotie. 13. Yem otnnyarorcs
MpsIMbIE U3MEPEHUS OT
KocBeHHbIX? [Ipumeps! Tex u
npyrux Ha TOC. Ouenka
TOYHOCTH 3TUX U3MepeHuil. 14.
CTpyKTypHBIE CXEMBI
peryaupoBaHus MUTAHUSA
OapabaHHBIX KOTJIOB. 15.
OOBsCHUTE METPOJIOTHUECKUI
TEPMHH: €TUHCTBO U3MEPEHUH.
3agauun obecrieyeHus eTMHCTBA
m3mepennit Ha TOC. 16. [1U-
3aKOH peryJIupoBaHMsL.
OTobOpaxkeHue mpoIeccoB
peryaupoBaHus BO BpEMEHHOMN
obrnactu. 17. B xakom ciiydae B
LIENU U3 ABYX MPOBOJIHUKOB
Bo3HUKaeT TepMo-2/IC n kakue
3¢ GeKThI BBI3BIBAIOT €€
nosisyieHne? YpaBHEHHE
cragnaptaon TOII. 18.
AATOpUTMBI (3aKOHBI)
perynupoanus. 11- 3akon, -
3akoH. OToOpakeHre MpoIECCOB
peryaupoBaHus BO BpEMEHHOI
obnactu. 19. J{7s1 uero Hy Hsbl
YIUTMHSIOLIUE TEPMOIJIEKTPOAHBIE

BUINONHEHUSL SHAHUA:
3aCIy’)KUBAET CIIyIIaTelb,
KOTOPBIH BBIOJIHUI H
COOTBETCTBYIOLINM 00pa3oM
odopmuI Bee mpeanaraemMmble
3aJ[aHusl PacYeTHOM pabOThI, HO
TIPUBEJI HE TIOJIHBIE, HE COBCEM
TOYHBIE MaTepHUAJIbI 110
TIpeIaraeéMbIM BOIIPOCAM.

Oyenka: 2

Huorenuii nopoe evinonnenus
3a0anus 8 NPOYEHMax:
Onucanue xapaxmepucmuxu
BbINOJIHEHUSL SHAHUSL:
3aCITyXKHBAET CIYIIATENb,
KOTOPBIH HE CIIPaBHUIICS XOTS
OBl C OJTHUM U3 MPEIaracMbIX
BOIIPOCOB.




MPOBOJIa, U Kakue TpeOOBaHUs K
HUM npeabsaBisaroTca? 20.
[IpuHuunuanbHas U CTpyKTypHas
CXEMBI peryaupoBanus. B yem ux
oTinyue?

DnekTpoobopyaoBaHNE
TEILUIOBBIX
AJIEKTPOCTAHIUN

1. Oco6ennoctu TOIL[ u KOC. 2.
OCOOEHHOCTH CTPYKTYPHBIX CXEM
TOI] ¢ arperaraMu MOITHOCTBHIO
10 100 KBt. 3. Bo3moxxHbie
cTpykTypHbie cxembl KOC. 4.
OcCHOBHbBIE KOHCTPYKTHBHBIE
3JIEMEHTBI CHHXPOHHOTO
rerepaTopa (CI'). 5. OcHOBHBIE
napaMeTpbl CHHXPOHHOTO
reneparopa. 6. Cucremsl
OXJIQKJICHUSI CHHXPOHHOTO
reHeparopa M THIIbI XJIalareHTa.
7. B 4eM cOCTOAT JOCTOMHCTBA U
HEJIOCTaTKU BOJOPOAA KaK
xnanarenTa. 8. KakoBbl ycnoBus
JUIs TTapaijiesIbHOM paboThl
rerepaTopos. 9. HazoBure
CIIOCOOBI BKITIOUCHHUS
CUHXPOHHOTO TeHepaTopa Ha
napajuiensHyto padory. 10.
HazoBuTe THIBI CHIIOBBIX
TpaHcdopmaropos. 11. Uem
OTIIUYaeTCsl aBTOTpaHCHOpMaTOp
(AT) ot Tpanchopmaropa (T). 12.
HazoBuTe ocHOBHBIE TTapaMeTphl
TpaHnchopmaropa
(aBTOoTpanchopmaropa). 13.
Kaxkue OwiBatoT cucteMbl
OXJIKJeHUS TpaHchopMaTopa
(aBTOoTpanchopmaropa). 14.
CxeMbl pacrpeenuTeNbHOTO
yctpoiicta (PY) paguansHoro
tuna. [Ipumep cxemsl. 15. Kakue
CpEelICTBA MOBBIIIAIOT HAJIEKHOCTh
pacmnpenenuTeabHOro YCTPOcTBa
C OJTHOM CHUCTEMOI COOPHBIX IITHH.
(1 CII). 16. KakoBsI obmactu
MIPUMEHECHHS KOJIBIICBBIX CXEM

pacnpeesIuTeIbHOrO yCTPOMCTBA.

17. Yro Takoe ynpoIieHHbIe
CXEMBbI pacipeieauTeIbHOTO
ycTpoiicTBa. 18. HazoBute TUMbI
pacmpeenuTeNbHbIX YCTPONCTB U
ux ocobennoctu. 19. Hazoure
TUTIBI COOPHBIX IIWH JJIs

Oyenka: 5

Huoicnuii nopoe 6binonnenus.
3a0anUs 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOJIHEHUS 3HAHUAL:
3aCITy’KHBAET CIIyIIATENb,
KOTOPBIN MPaBUIIbHO
BBINTOJTHAT U
COOTBETCTBYIOLINM 00pa3oM
odopmMmII Bee penaraeMele
3aJjaHusl PaCYETHON PabOTHI.

Oyenxa: 4

Huotcnuii nopoz evinonnenus
3a0anus 8 NPOYeHmax:
Onucanue xapakmepucmuxu
BLINOJIHEHUSA 3HAHUA:
3aCIly>KUBAET CIyIIATENb,
KOTOPBIN MpaBUIIbHO
BBIIIOJIHUIL U
COOTBETCTBYIOLINM 00pa3oM
odopMmIT Bee TpenaraeMeie
3alaHus PacdeTHOW PabOTHI, HO
MIPUBEJ HE COBCEM TOYHBIE U
pa3BEPHYTHIE MaTepHUabl 1O
MpeaJiaraeMbIM BOIIPOCAM.

Oyenka: 3

Huoicnuii nopoe 6b1noHeHus.
3a0anus 6 npoYeHmax:
Onucanue xapaxmepucmuxu
BbINOIHEHUS, 3HAHUSL:
3aCITy’KHBAET CIIyIIaTeNb,
KOTOPBIH BBITTOJIHII 1
COOTBETCTBYIOIINM 00pazoM
oopmu Bee mpeanaraemMbie
3aJjaHus PacyeTHON pabOTHI, HO
MPUBEI HE MOJIHBIE, HE COBCEM
TOYHBIC MaTCPUAJIBI 1O
HpeiaraéMbIM BOIIPOcam

Oyenka: 2

Huoicnuii nopoe evinonnenus
3a0aHusi 8 NPOYEHMAXx:
Onucanue xapaxmepucmuxu
6bINOJIHEHUS. SHAHUSL:
3aCITy’KHMBAET CIyIIaTENb,
KOTOPBIM HE CIIpaBHIICS XOTS
OBI C OJTHUM W3 TIpeIaraeMbIX
BOIIPOCOB.




OTKPBITBIX PACTIPEICIUTETHHBIX
yctpoiicts (OPY). 20. HazoBute
OCHOBHBIC JICMEHTHI
pacrpeieIuTEILHOTO YCTPONCTBA.

[lenTpanu3zoBanHoe
TEIUIOCHA0XKEeHUE

1. B kpynHbIX roposax c
Pa3IMYHBIMU UCTOYHUKAMHU TeIlia
TEIIOCHA0XKEeHUE MoTpeduTenei,
3UMOH CHa0XKaeMbIX OT
KOTEJbHBIX, B IETHUN IEPUO
npousBogaT oT TOLI. Tlouemy? 2.
Ouenute pacu€THBINA pacxoj
TEIUIa Ha OTOIICHUE
JEBATUATAKHOTO JKUJIOTO IOMA,
noctpoenHoro nocie 2010r B
VYnan-Y 13, B KOTOpOM
npoxuaroT 300 xxureneit. Hopma
oOuieil momaau kBaptup Ha |
xurens 20 m2. 3. [lepeuncnute
OCHOBHBI€ 3JIEMEHTHI
TEIUIOCUYETYNKA. 3aNUIINTe
ypaBHEHUE JJIs1 BBIUUCICHUS
TEIUIOCYETYMKOM KOJIMYECTBA
MoTpeOaEHHOTO TEIUIa B
3aKpBITOM BOJISHOU CUCTEME
TertocHabxeHus. Pacimgpyiite
0003HAYECHUS BETUYHH,
BXOJAIIUX B ypaBHeHue. 4. Ha
BpEMS PEMOHTA
TeI0(UKAIIMOHHOTO
Typboarperara ¢ Po=13MlIla u
to=5550C ero TemioBas u
ANEeKTpUYECKasi Harpy3Ka
nepeiaHbl Ha TeMI0(pUKaMOHHbIE
TypOoarperarsl ¢ mapameTpaMu
Po=9 MIla u to=535 oC. OTtnyck
TEIUIa U AJIEKTpo3Heprun ot TOL]
0CTaJICsl HEU3MEHHBIM.
W3menutcs nu pacxo TOTUIMBA
Ha TOL? Ecnin u3MeHuTCS, TO KaK
u nouemy? 5. Onpenenure
TEMIEPATypy HAPYKHOTO
BO3/lyXa, IpU KOTOPOU
MOTPEOHOCTH KHUJIOTO 3/IaHHS B
OTOIUIEHUH LEINKOM
MTOKPBIBACTCS BHYTPEHHUMHU
HMCTOYHUKAMH TEILIA.
[ITecTnaTakHoE 31aHNE
pacnonoxkeHo B Kypcke u
noctpoeno nocie 2010r,
yJleJbHasi MOITHOCTh BHYTPEHHUX

Oyenxa: 5

Huorenuii nopoe evinonnenus
3a0anus 8 NPOYEHMAx:
Onucanue xapaxmepucmuxu
BbINOJIHEHUSL SHAHUSL:
3acITy’KMBAaEeT CIyIIaTeNb,
KOTOPBIN MPaBUIbHO
BBITIOJIHUII U
COOTBETCTBYIOLIUM 00pa3oM
odopMmI BCe mpearacMbie
3aJlaHus PACYCTHOU PaOOTHI.

Oyenxka: 4

Huoicnuii nopoe évinoanenus
3a0aHusi 8 NPOYEeHMax:
Onucanue xapaxmepucmuxu
BbINOIHEHUS SHAHUSA:
3aCITy’KHBAET CIIyLIaTelNb,
KOTOPBIH ITPaBUIIBHO
BBIIIOJIHUII U
COOTBETCTBYIOIIUM 00pazom
odopMuII BCe mpenaraeMbie
3aJlaHus PacyeTHON pabOTHI, HO
MIpUBEJ HE COBCEM TOYHBIC
Pa3BEPHYTHIC MaTepHAIIBI 1O
MpeUIaracéMbIM BOIIPOCAM.

Oyenxa: 3

Huoicnuii nopoe evinoanenus
3a0aHUs 8 NPOYEHMaXx:
Onucanue xapaxmepucmuxu
BbINOJIHEHUS, 3HAHUAL:
3aCIy’KHBAET CIIyLIATeNb,
KOTOprIjI BBIIIOJIHUII U
COOTBETCTBYIOILTUM 00pa3oM
odopMuII BCe TIpeIiaracMple
3aJ[aHusl pacYeTHOH PabOTHI, HO
TIPUBEIT HE TIOJIHBIE, HE COBCEM
TOYHBIE MaTEpPHUAIIBI 11O
TIpeAsIaraeéMbIM BOTIpOCaM

Oyenxa: 2

Huoicnuii nopoe evinonnenus
3a0aHUsL 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINONIHEHUS, SHAHUSL:
3aCIy)KHBAET CIIyLIATENb,
KOTOPBIN HE CIIPABHIICS XOTS
OBl C OJTHUM U3 MPEeIaraeMbIX
BOIIPOCOB.




nucTouyHUKOB Tema 10 Bt/m2. 6.
[Iepeunciure OCHOBHBIE
3JI€MEHTHI TeIIOCUETUHKA.
3anuiuTe ypaBHEHUE IS
BBIYMCIICHUS TETIOCYETUUKOM
KOJIM4YecTBa NOTPeOIEHHOTO
TEIUIa B OTKPBITOW BOJSIHOMN
CUCTEME TeIUIOCHAOKEHUSI.
Pactmudpyiite o603HaueHUs
BEJINYUH, BXOJALIUX B
ypaBHenue. 7. Ilepeunciure
METO/bI PETYITUPOBAHUS
TEIJIOBOM HArPY3KH U JAUTE UX
KpPaTKYyI0 XapaKTepUCTUKY
MIPUMEHUTETHHO K OTONUTEIBHOMN
Harpy3ke. 8. Ha Bpems pemoHTa
TETUTO(PUKAITMOHHOT O
TypOoarperara ero TerioBas
Harpyska nepenasa Ha POY.
OTITyCK 3JIEKTPOHEPIUH U TEIlIa
ocrtasics 0e3 U3MEHEHHS.
N3menuncs nu pacxo/1 TOIIMBA
Ha TOII B atoT nepuon? Ecnu
W3MEHUJICS, TO KaK U moueMy? 9.
Ouenure cpeaHeHEACIbHBIN
yacoBoM pacxo Termiotsl Ha 'BC
YKUJIOTO JIOMa, B KOTOPOM
npoxusatoT 500 xurenei. 10.
[Tepeuncnure TEMI000MEHHUKHU U
HAacOChl, YCTAHOBJICHHbBIE Ha
TEIIJIOBOM ITYHKTE 3aKpPBITOU
BOJISIHOM CHUCTEMBI
TETJIOCHA0KEHUSI C HE3aBUCHUMbBIM
MIPUCOETUHEHUEM OTOIUICHUS U
npucoeanHeHnem cuctemsl [ BC
0 ABYXCTyneH4arou cxeme. 11.
KakoBbI 1071KHBI OBITH
TEeMIIepaTypbl CETEBOI BOJIbI Ha
BXOJI€ HA TEIJIOBOM ITYHKT
MOTPEOUTENS C HArPYy3KOU
OTOIUJICHUS, TPUCOCTUHEHHOM TIO
3aBUCUMOM CXeMe, pu
TeMIlepaType Hapy>KHOTO BO3/IyXa
-20 0C? PacuérHble TeMniepaTypsl
BHYTPEHHETO U HAPY>KHOTO
Bozayxa 20 0C u -25 0C,
temroHocurens 130 0C, 95 0C n
70 0C. 12. 310XUTE OCHOBHBIE
TpeOOBaHUS K PEKUMY JaBICHUN
BOJISIHBIX TEIIJIOBBIX CETEH U3




YCIIOBUS HAIEKHOCTH PAOOTHI
CHCTeMBI TemnocHa0xenns. Kak
paccuuTaTh yJeiIbHbIC TEILIOBbIC
MOTEPH OJTHOTPYOHOTO
TEIJIONPOBOa OecKaHAIbHOU
MOJI3EMHOM MTPOKJIAIKHU?
3anumnTe He0OXOUMEBIC ISt
pacuéra ypaBHEHUSA U
pacmudpyiite 0603HaAYCHUS
BXOIINMX B HUX BeJInuuH. 13.
[Tocne 3aKkpbITHS U3HOMIEHHBIX
KOTEJIbHBIX UX TEIJIOBas Harpy3kKa
nepeaana Ha TOLl. OTnyck
anekTpo3Hepruu ot TOII He
n3MeHuics. I3meHumncs au
pacxop ToruuBa B ropojie? Eciu
M3MEHUJICS, TO KaK U mouemy? 14.
OrnieHUTE YaCOBOM pacxo]1 Teria
Ha OTOILICHHE >KUJIOr0 JOMa B
ApxaHrenbcKe Npu TeMiiepaType
HapyxHoro Bozayxa -15 0C.
Pacu€tHplil pacxon Teria Ha
ororurenue 0,5 I'kan/4. 15.
[Tepeuncnure TUIIBI
TEIUIOOOMEHHBIX arapaToB JIs
TEIJIOBBIX TYHKTOB BOASHBIX
cucTeM TemnocHabxenns. Kakue
M3 HUX 00JIee KOMIIAKTHBI ?
[Touemy? 16. Paccuuraiite

K03 (HULIMEHT CMeLIeHUS
CMECUTEIIBHOTO YCTPOMCTBA
OTOIUTEIBLHON YCTaHOBKH,
MPUCOECTUHEHHOMN K BOJISIHOM
TEIJIOBOM CETH 110 3aBUCHUMOM
cxeme. PacuérHble TemnepaTypsl
TEIJIOHOCUTEINS Ha BXOJC B
teroBoil myHKT 120 0C, nepen
OTOMUTENBHBIMH TPUOOpaMu 95
0C u 3a aumu 65 0C. 17.
N306pa3ute nmpe3oMeTpudecKuit
rpaduk IByXTpyOHOI BOASHON
3aKpBITON CUCTEMBI
TeII0CHAOXKEHNS. YKaKNUTE
HaIop CETEBBIX HACOCOB, MOTEPH
Haropa B TUJIPOIMHAMHYECKOM
pexuMe Ha UCTOYHHUKE TeIia, B
MOJAIONTUX W OOPaTHBIX
TpyOONnpoBOJax cerw,
pacroyiaraeMblii Hanop Ha
OTBETBJICHUSX U Y KOHEYHOTO




notpedutens. 18. Onpenenure
yIeIbHYI0 KOMOMHUPOBAHHYIO
KOMOWHHUPOBAaHHYIO BBIPAOOTKY
ANEKTPOIHEPTUU
TETIO(PHUKALIMOHHBIM 0TOOPOM
napoBou TypOuHsbl. J[aBiieHne u
TEeMIEepaTypa napa nepes
CTONOPHBIM KJIaltaHOM po = 13
MllIa, to = 555 0C, remneparypa
nuTaTelbHor Boabl tnB = 230 0C,
CpenHss TemiepaTypa
KOHJICHCAIIUU apa
TETIO(PHUKAIIMOHHOTO 0TOOpa
tr=85 0C, BHyTpeHHMUI
otHocutenbHbid KITJ1 TypOun noi
= 0,83, asiIeKTpOMEXaHUYECKU I
KIIJ] TypborenepatopoB nam=
0,97. 19. Ouenure pacy€THbIi
pacxoj Teria Ha OTOIUIEHUE
JEBSATUATAKHOTO JKUJIOTO JIOMA,
noctpoennoro nocie 2000 r B
Kamupe, B KOTOpoM NMpoOKUBAIOT
400 xxureneit. Hopma oOmieit
IIOLIaAd KBapTup Ha 1 kutens
18 mM2. 20. Ilepeuncnure
M3BeCTHBIE Bam KOHCTpYKINH
KOMITIEHCAaTOPOB TEILIOBBIX
nedopMmaruii TEIIOBBIX ceTeil. B
KaKuX Ipeenax HaXoquTcs
KOMIIEHCUPYIOIasi CHOCOOHOCTh
OCEBBIX KOMIIEHCATOPOB?

TennoBeie
BJIEKTPUYECKUE
CTaHIINU

1. Buast TOC u ux 0coOeHHOCTH.
TepMmoarHaAMUYECKHE TTHKITBI
tunosbix TOC. 2.
HeoOxonumMocTh mpuMeHeHus
napameTpa 3HTaJIbIus pabouen
cpensl TOC npu BHINOIHEHUH
TETIOTEXHUYECKHX PacueTOB.
Ornpenenenne SHTAIBIUU BOIBI
(mapa) ¢ momoIbo QyHKIHHA
nporpammel WaterSteamPro.
3.TennoBas cxema
TypboycranoBku T-110/120-130.
3aBO/1-U3rOTOBUTEb.

4 IlpyHuMnuanbHas TEMIoBas
cxema TypboycTtaHoBKH T-
250/300-240. 5.
[Ipuamunuanenas cxema L{TII B
CUCTEeMax TerIocHa0XeHusl. 6.
Koncrpykuus POY, BPOVY. 7.

Oyenxa: 5

Huotcnuii nopoz gvinonnenus
3a0aHus 8 NPOYEeHMax:
Onucanue xapaxmepucmuxu
BbINOIHEHUS SHAHUSA:
3aCIyKHBAET CIYIIATENb,
KOTOPBIH MMPaBHIHHO
BBITIOJTHII U
COOTBETCTBYIOIINM 00pa3oM
oopMUIT Bee TpeIaracMbie
3alaHus PAcYETHON PaOOTHI.

Oyenxa: 4

Hudichuii nopoe 8blnoanenus
3a0aHUsL 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
6bINOJIHEHUS 3HAHUA.!
3aCIoyKHMBAET CIyLIaTEeNb,
KOTOPBII IPaBUIBHO
BBITOJIHWI U
COOTBETCTBYIOIIUM 00pazoM
odopmuI Bee mpeaaraeMble
3aJlaHMs PAcYETHON PabOTHI, HO




PerenepatuBHas cucrema
TypOoycTaHoBku. [Touemy
MIOBBIIIAETCS SHEPreTH4ecKas

3¢ PEeKTUBHOCTH SHEProOIOKa MpH
CO3JJaHUU PETeHEPAaTUBHON
cucteMsl. 8. Hucno yacos
HCIIOJIb30BAaHNS YCTAHOBJICHHOMN
momHocti. KUYM TOC. 9.
[IpaBuibHas 3anKch pe3ysIbTaTOB
pacueToB (y4eT MOrperHOCTH
HCXOJHBIX JIaHHBIX U
MOTPELIHOCTH MaTEeMaTHYECKUX
onepanuii). 10.TeroBas cxema
typboycranosku [1T-80-130/13.
3aBoJ-U3roToBUTENb. 11.
Mertoauka pa3zeneHus pacxoaa
TOIJIMBA HA PacXo/l, OTHOCUMBIi
Ha MPOU3BOJICTBO
ANEKTPOIHEPTUU U PACXO],
OTHOCHMBIH Ha OTITYCKaeMyo
TEIJIOBYIO HEPruto (U3 mpumepa
pacuera TeImI0BOM CXeMbl, pacueT
YAEIbHBIX pacxo/10B). 12. Dramnbl
pacuera TerI0BON CXeMbl
TypboyctanoBku. Llens pacuera.
13. Cuctema razocHaOx eHUs
MockoBckoro peruona. 14.
Onpenenenne Bakyyma B
KOHJICHCATOPE MO NMOKa3aHUIO
Bakyymetpa. 15. Koncrpykuus
CETEBBIX MOJOTpEBATENEH
(BepTHKaJIbHBIX,
TOPU30HTANIBHBIX) . 16.
KoHcTpyknus n
TEXHOJOTHUYECKUI MPOLIECC
neasparopa 17.Bo3MoxkHbIE TyTH
COBEPUICHCTBOBAHMS TEIIJIOBOM
cxembl TOLI (TypOuHHBII
skoHoMaiizep). 18. Koncrpykuus
ITH/I. Ero XxapakTepUCTUKHU.
19.30H8b1 cyTO4YHOTO rpaduka u
napaMeTpbl CyTOYHOTO Tpaduka
anekTpuyeckoit Harpy3ku TOC u
XapaKTepUCTHUECKHE
koa¢pdunmentsl. 20.KoHncTpykius
[IB/I. Buabl HaBUBKHU CIIMpATIEH
noBepxHocTu TeruooOMena [1B/1.
[IpenmymiecTBa U HEAOCTATKU
BEPXHETO U HUXKHETO 0/IBOJIA
IPEIOLIETO Napa.

IIPUBEI HE COBCEM TOYHBIE H
pa3BEPHYTHIE MaTEPHAIIBI 11O
IIpeUIaraéMbIM BOIIPOCAM.

Oyenxa: 3

Hudichuil nopoe 8vinonnens
3a0anUs 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BLINONHEHUS SHANUA:
3aCIy’KHBAET CIIyLIaTeNb,
KOTOPBIH BBIITOJIHII U
COOTBETCTBYIOLINM 00pa3oM
odopmMmII Bee penaraeMele
3aaHus PacdeTHONW PabOTHI, HO
TIPUBEI HE IIOJHBIE, HE COBCEM
TOYHBIE MaTEPHAIIBI T10
npeyIaraeMbIM BOIIPOCaM.

Oyenka: 2

Huoicnuit nopoe svinonnenus
3a0aHUsi 8 NPOYEHMAX:
Onucanue xapakmepucmuxu
BbINOIHEHUS. 3HAHUSL
3aCITy)KHBAET CIIyLIATENb,
KOTOPBIN HE CITPABUIICS XOTS
ObI C OZIHUM U3 TPE/IaraeMbIX
BOIPOCOB




[IpuponooxpaHHbie
TexHosoruu Ha TOC

1. OcHOBHBIEC TOTPEOUTETN BOJIBI
Ha TOC u ux kpaTkue
XapakTepucTuku 2. OCHOBHBIE
THUIIBI U KpaTKasi XapaKTepUCTHKA
crounbix Bosx TOC 3. CriocoOb1
OCBETJICHUS U KOATyJISIUU
HCXOJHOW BO/BI, 00pa3oBaHuE U
peareHThl. 4. OCHOBHBIE CITOCOOBI
MOATOTOBKH MOAIMUTOYHON BOJIBI
JUISL TEIUIOCETeH, XapaKTepUCTHKA
CTOYHBIX BO/I, ITyTH COKPAIICHUS
MX KOJM4YecTBa 5.
HonooOMeHHbIH criocod
o0eccomuBaHus BOJIBI,
HCII0JIb3YEMBIE PEareHThl,
XapaKTePUCTHKA CTOYHBIX BO/I,
MyTU UX YTHIA3ALKH 6.
Tepmoxumuueckuit crnocod
oOecconuBaHus BO/bI Ha IPUMEPE
Capanckoit TOL-2, npuHUUI
pabotel ycranoBku 7. OGparHO-
OCMOCTHYECKOE 00ECCOTUBaHUE
Bozbl. 8. KomOuHMpoBaHHas
ycraHoBka Ha TOII-21 9.
KomOunupoBaHHas ycraHOBKa
o0OecconmuBaHus BOJIbI HA
Kazanckoit TOII-3 10.
@dnoTanMoOHHAs OYUCTKA
HedTecoaepKammx
(3aMa3y4eHHBIX U 3aMaCJICHHBIX )
ctounbix Bosx TOC 11. Beibpocsr
BpEIHBIX BEIIECTB MpU paboTe
TOC. Obmas xapakrtepuctuka 12.
N3meHeHus npupo00XpaHHOTO
3aKkoHomaTenbcTBa PD,
npounsomenmue B 2014 rony 13.
Mexanu3mbl 00pa3oBaHUs
OKCHJIOB a30Ta: TEPMUYECKHX,
OBICTPBIX U TOIJIUBHBIX. 14.
JloodncTka CTOYHBIX BOJI C
HCIIOJIb30BaHUEM
AKTUBHUPOBAHHBIX yIie. 15.
Brigenenue MUHEpaTbHBIX
3arpsi3HEHUH B MECKOJIOBKAX C
MOCTIETYFOIIIUM X BBIZICIICHHEM B
ocazok. 16. BousHue Buna
TOTUTNBA, PSKUMHBIX (PaKTOPOB U
KOHCTPYKTHUBHBIX XapaKTePUCTHK
Ha BEJIMYUHBI MACCOBBIX
BBEIOPOCOB M KOHIICHTPAIHI

Oyenxka: 5

Huosrenuii nopoe evinonnenus
3a0anus 8 NPOYEHMax:
Onucanue xapaxmepucmuxu
BbINOJIHEHUSL 3HAHUSL:
3acITy’KMBaeT CIyIIaTeNb,
KOTOPBII MPaBUIHHO
BBIIOIHUIT U
COOTBETCTBYIOLIUM 00pa3oM
odopMmIT BCe mpearacMbie
3aaHus PacYeTHONW PaOOTHI

Oyenxa: 4

Huosrenuii nopoe evinonnenus
3a0anus 8 NPOYEHMAx:
Onucanue xapaxmepucmuxu
BbINOIHEHUS SHAHUSA:
3aCIy’KHBAET CIIyLIATeNb,
KOTOPBIH ITPaBUIIBHO
BBIMTOJTHIIT U
COOTBETCTBYIOIIUM 00pazoM
odopMuIT BCe mpearaeMbie
3aaHus PacdeTHONW PabOTHI, HO
MIpUBEJ HE COBCEM TOYHBIC H
Ppa3BEPHYTHIC MaTepHAIIHI 1O
MpeUIaracéMbIM BOIIPOCAM.

Oyenxa: 3

Huoicnuii nopoe évinoanenus
3a0aHUs 8 NPOYEHMAxX:
Onucanue xapaxmepucmuxu
BbINOJIHEHUSL 3HAHUSL:
3acITy’KMBaeT CIIyIIaTeNb,
KOTOPBIH BBIMOJHWIT U
COOTBETCTBYIOILTUM 00pa3oM
odopMmII Bee TpearaeMele
3aJlaHus PacYeTHOU PabOTHI, HO
MIpUBET HE TIOJHEIE, HE COBCEM
TOYHBIE MATEPHAITBI IO
IpeJyIaraeéMbIM BOTIPOCaM

Oyenxa: 2

Huoicnuii nopoe evinonnenust
3a0aHUsl 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOIHEHUS, SHAHUSL:
3aCIy’KHBAET CIIyLIaTeNb,
KOTOPBIN HE CITPABUIICS XOTSI
OBl C OJTHUM U3 MPEeIaraeMbIX
BOIIPOCOB




OKCHJIOB a30Ta B JILIMOBBIX ra3ax
koTiioB TOC. 17. Metonnl
CHIDKEHHSI BHIOPOCOB OKCHIOB
azora. PexxuMHbIe (IEpBUYHEIC)
METO/]Ibl CHHKEHHS BRIOPOCOB
OKCHIOB a3oTa. 18. MeTonanl
OUYHUCTKHU JBIMOBBIX Ta30B OT
okcuioB azota. 19. Ilytu
COKpaIIeHHs BOJOIOABEACHUS U
BOJIOOTBE/ICHUS B CUCTEMAX
000pPOTHOTO OXJTAKICHUS
KOHJIeHCaTOpoB TypOuH 20.
O06pa3oBaHue OKCUIOB Cepbl IPU
cxuranuu Torms Ha TOC.
Bpennoe Bo3neiicteue SOx, [1/IK
110 OKCHJIaM CEpBlI.

HanexxHocTb paboThI
obopynoBanust TOC

1. Yro Takoe NpOYHOCTh
MaTEepUajIoB U OT KakuX (pakTopos
oHa 3aBucur? 2. Kakosa poinb
MeTaiia B 00ecrieueHuu
JTOJITOBEYHOCTH, HAZIC)KHOCTU U

s dexTuBHOCTH PAOOTHI
sHeprobiokoB? 3. Kakue
OCHOBHBIE TpeOOBaHUS
MPEABIBISIOTCS K METAJTy B
temosHepretuke? 4. Kakue
CYIIECTBYIOT MPU3HAKH
KJaccupUKaluu METOIOB
MEXaHWYECKUX UCITBITAaHUI
MetaiuoB? 5./[ns yero
HEO0OXO0UMO 3HATh
KOJIMYECTBEHHBIE MOKA3aTEIN
MEXaHUYECKUX CBOMCTB MeTasa?
6.B kakux ycrnoBusix paboraet
MeETaJlJ B TEIJIO3HEPIeTUKe?
7.4T10 Takoe MOBPEXKAAEMOCTh
Metauia? 8. KakoBbl OCHOBHBIE
THUTIBI TOBPEXKICHUHN MeTaa
o0opynoBaHus U TPyOOTIPOBOIOB
TOC? 9.HazoBuTe 0OCHOBHBIE
MIPUYHHBI IOBPSKICHUHN 1
pa3pylIeHHs] METaJlJIa JJIEMEHTOB
sHeproyctaHoBok. 10.Kakue
TEXHOJOTHYECKHE AePEKThI MOTYT
MOSIBUTHCS B OapabaHax MapoBBIX
kotioB? 11.Kakue anemeHTsl
MapOTPOBOIOB SIBIISTIOTCS
HauOoJee MOBPEKIAEMBIMU ?
12.9t0 siBNII€TCS MPUYUHOMN
MOSIBJICHUS TPEIIUH B METaILJIe

Oyenka: 5

Huoicnuii nopoe évinoanenus
3a0aHusi 8 NPOYEeHMax:
Onucanue xapaxmepucmuxu
BbINOTHEHUS SHANUA
3aCIy’KHBAET CIIyLIATeNb,
KOTOPBIH ITPaBUIIBHO
BBITTOJTHIIT U
COOTBETCTBYIOIIUM 00pazom
odopMuII BCe mpearaeMbie
3alaHus PacYeTHON PabOTHI

Oyenka: 4

Huoicnuii nopoe evinoanenus
3a0aHUs 8 NPOYEHMax:
Onucanue xapakxmepucmuxu
BbINOJIHEHUS, 3HAHUSL:
3aCITy»KHMBAET CIyIIaTeNb,
KOTOPBIH ITPaBUIBHO
BBITIOJIHWII U
COOTBETCTBYIOLTIM 00pa3oM
odopMuII BCe TIpeiiaracMple
3aJjaHus PacyeTHON pabOTHI, HO
TIPUBEI HE COBCEM TOUYHbIE U
pa3BEPHYTHIE MaTepHaIbI 110
TIpeAIaraeéMbIM BOTIPOCAM.

Oyenxa: 3

Huoicnuii nopoe evinonnenus
3A0aHUsL 8 NPOYEHMAX.
Onucanue xapaxmepucmuxu
BLINOJIHEHUSL 3HAHUSL:
3aCITy’)KMBaeT CIIyIIaTeNb,
KOTOPBIH BBITTOJIHUI H
COOTBETCTBYIOIINM 00pa3oM
odopMmII BCe mpearaeMeie
3aJlaHus PacYCTHOW PabOTHI, HO
MIPUBEJI HE TIOJIHBIE, HE COBCEM
TOYHbIE MaTE€pPHAaJIbI 110
MpeJyIaracMbIM BOIIPOCAM.

Oyenka. 2




koprycoB Typoun? 13.ITox
BO3JICHCTBUEM KaKUX (aKTOpPOB
IIPOUCXOJUT U3HOC MeTalIa
JIOTIATOK MapOBbIX TypOUH?
14.Yem omnaceH JUIUTENIbHBIN
IeperpeB MeTajuia Tpyo
noBepxHocTel Harpesa? 15.
Kakwue ctpykrypHble u pa3oBbie
M3MEHEHHUS ITPOUCXOJIAT B
MeTaiie 000opyIoBaHUs U
TpyOOIIPOBOJIOB B IpoliEcce
JUTUTEIIbHOM SKCIUTyaTanuu?
16.Kakue nokasarenu
MEXaHHYECKUX CBOWCTB
XapaKTepU3YIOT IPOYHOCTH U
JIacTUYHOCTh MeTaia. Kak onu
OTIPEACIISAIOTCS, 0003HAYAOTCS U
B KaKUX €JUHHIIAX U3MEPSIIOTCS?
17.Yto Takoe TBEpAOCTh METAJLIa
Kak onpenensiercs u
0003HavaeTcs TBEPIOCTb,
n3MepeHHas merofgamu bpunens,
Bukxkepca, Poxsemna? 18. Uto
TaKoe Mpezes TeKy4ecTH U
BPEMEHHOE COIPOTUBIICHUE
Metamia? 19.Yro takoe yaapHas
BsI3KOCTh MeTasuia? Kak oHa
orpejensercsi, 0003Ha4aeTcs U B
KaKHX eIMHHUIIAX U3MepseTcs?
20.YT1o Takoe TpeUMHOCTOUKOCTh
MeTajia ¥ Kakue Ioka3aTesu
SIBJISIIOTCS €€ KOJIMYEeCTBEHHON
XapaKTePUCTUKON?

Huoicnuii nopoz evinonnenus
3a0anus 8 NPOYEHMax:
Onucanue xapaxmepucmuxu
BbINOJIHEHUSL SHAHUSL:
3acTy’KMBaeT CIyIIaTeNb,
KOTOPBIN HE CIPaBUIICS XOTS
OBl C OJTHUM U3 MPEJIaracMbIX
BOIIPOCOB

ITaporasosslie u
ra3oTypOUHHBIE
ycraHoBkH TOC

1. CtyneHnb oceBoro
kommnpeccopa. CocraB CTyIneHH,
¢bopma npoduieit tonaTox
CTYIIeHH, OCHOBHBIE XapaKTEpHBIC
pa3Mepsl CTYIEHH U PEUIETOK. 2.
TpeyroabHHUKN CKOPOCTEN
KOMITPECCOPHOM CTYIIEHH.

VY nenwpHas Teoperndeckas pabora
cTymneHu (ypaBHeHHE Diinepa) 3.
CreneHb peakTUBHOCTH
KOMITPECCOPHOM CTYIIEHH.
Crynenu koMIpeccopa ¢ pasHoi
CTETNEHbIO0 PEAKTUBHOCTH U UX
TPEYTOJIbBHUKN CKOPOCTEN. 4.
MakcumanbHas ynenbHas paboTta
KOMIIPECCOPHOU CTYIIEHHU.

VY nenpHas paboTa CTyneHu npu

Oyenxa: 5

Huotcnuii nopoe evinonnenus
3a0aHus 8 NPOYeHMax:
Onucanue xapaxmepucmuxu
BbINOIHEHUS SHAHUSA:
3aCIyKHBAET CIYIIATENb,
KOTOPBIH MMPaBHIHHO
BBITIOJTHIIT U
COOTBETCTBYIOIIUM 00pazoM
opopMuUIT Bee TpejIaracMbie
3alaHus PacYETHONW PabOTHI.

Ouyenka: 4

Huoicnuil nopoe évinoinenust
3a0anUsl 8 NPOYEHMAX.
Onucanue xapaxmepucmuxu
BbINOIHEHUS, 3HAHUSA:
3aCIyKHBAET CIyIIATENb,
KOTOPBII MPaBHIHHO
BBITIOJTHUIT U




HaJU4YUU OTPAaHUYCHHS HA YUCIIO
Maxa 1o cKkopocTH HaTeKaHUs
IIOTOKA Ha pabouyo pEUIETKY B
BEPXHEM CEUECHHH. 5.
Teopernueckne npoueccsl
cxatus B T- S quarpamme u ux
0c0o0eHHOCTH. 6.
N3osHTpOnIMYECKHil
nonutponuyeckuit KIT{
Kommpeccopa. 7. Y nenpHast
pabota Kommpeccopa npu
M303HTPOMHYECKOM U
MIOJINTPOIIMYECKOM ITpoLIeccax
cxatus. 8. @opMbl IPOTOYHOH
4acTHU KOMIIpeccopa U X
ocobeHHocTH. 9. CTeneHb cyKaTUs
KoMIipeccopa. OneHka yucia
CTyIEHel KoMIpeccopa.
Bo3MoskHBIE CTTOCOOBI
YMEHBILICHUS YHCTIa CTyTCHeH
KOMIIpeccopa.
10.XapakTepucTuku
kommpeccopa. Mx
MaTeMaTHYecKoe U rpaduueckoe
npencrasicane. OcoOeHHOCTH
XapaKTEPUCTUK KoMIipeccopa. 11.
[Tommaxx B koMmpeccope.
[IpyuunHBI €r0 BOSHUKHOBEHHMS.
Bpamaromuiics cpsiB. 12.
Kamepsl cropanus I'TVY.
Ha3nauenue v npuHIAIBI

opraHu3zaiuu pabouero mnporecca.

13.Tunsl kamMep cropaHusi 1 UX
ocobeHHocTH. KOHCTpYKTUBHAs
cXxema BCTPOECHHOM KaMephl
cropanus. 14. Bo3amoxHbIe
MIPOLIECCHI TOPEHUS B KaMepax
CTOpaHHUs U UX MpaKTUYecKast
peanuzanus. 15.Crynens razoBoit
TypOUHBI U €€ 0COOEHHOCTH.
16.Cr1oco0bI OXJIaKIeHUS
nerasnel ra30Boil TypOUHBI.
Cxema oxJ1aAeHUs JIOMATOK.
17.KoHCcTpyKIIUs 0XJIaXKIaeMBbIX
COTUIOBBIX M pabOYHUX JIOTIATOK
ra3oBoii TypOouHbl. 18.Cxembl
OXJIKJECHUS IMCKOB ra30BOM
TypOUHBI U UX OCOOEHHOCTH.
19.XapakTeprucTUKu ra3oBou
TypOunsl. IX MmaTemMaTHueckoe u

COOTBETCTBYIOIIUM 00pa3zomM
odopmMmII Bee TpenaraeMele
3aaHus PacdeTHONW PabOTHI, HO
IPUBEJ HE COBCEM TOYHBIE U
pa3BEPHYTHIE MaTepHUaJIbI 110
TIpeIaraeéMbIM BOIIPOCAM.

Oyenka: 3

Hudichuil nopoe 8vinonnens
3a0anUs 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINONHEHUSL SHAHUA:
3aCIy’)KUBaeT CIIyIIaTelb,
KOTOPBIH BBIOJIHUI H
COOTBETCTBYIOLINM 00pa3oM
odopmMmII Bee penaraeMele
3aaHus PacdeTHOW PabOTHI, HO
NPUBEJ HE MOJIHBIE, HE COBCEM
TOYHBIC MaTCPUAJIBI 1O
npeJIaraeMbIM BOIIPOCaM.

Oyenka: 2

Huoicnuit nopoe svinonnenus
3a0aHusl 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOIHEHUS SHAHUSAL:
3aCITy)KHBAET CIIyLIATENb,
KOTOPBIN HE CITPABUIICS XOTSI
OBl C OJIHUM U3 TPE/IaraeMbIX
BOTIPOCOB




rpaduueckoe MmpeacTaBIcHHE.
20.Huxn I'TY (mmuka bpaiitona) B
T- S nuarpamme u ero nucaHue.

Pexxumbl paboThl 1
skcrryatanuu TOC

1. Perynupyromue knanansi LIB/]
Typoun T-110-130. {uarpamma
napopacnpenenenus LIB/I. 2.
Perynupyromue knanansr LIB/]
Typoun T-250-240. {Tuarpamma
napopactpezaenenus LIB/. 3.
Perynupytoniye kianassl
TypOunsl [1T-80-130. [Tpuunns
€CTECTBEHHOI'O TIOBBIIICHUS
nasneHus B Boixuione LIB/I (o
JIuarpamme rnapopacripeeieHus
HCHN). 4. Konctpykuus
IIOBOPOTHOM peryaupyrouieit
nmuadparmel LHH/ TypOuns: T-
110-130. [TpomyckHas
XapakTePUCTUKA TOBOPOTHOM
nuadparMel B 3aKpbITOM
MOJIOKEHUHU. Y IUNIOTHEHUE
MMOBOPOTHOM nuadparmsl. 5.
3aBucumocts KITJI ITH/I
Typounsl T-110-130 oT crenenu
OTKPBITHSI IOBOPOTHOM
nuadparmel. 6. Pexxumubie
xapaktepuctuku kotina TTME-
464. O6ocHOBaHUE
1enecoo0pa3HOCTH MepeBoa
KOTJIOB B PEKHUMBI C
MUHUMAJIbHBIM W30BITKOM
BO3ayxa. 7. XapaKTepUCTUKU
JPOCCEMPOBAHUS Mapa Mpu
W3MEHEHUHU CTENEHU OTKPBITUS
PEryIHpYIOMINX KialaHoB
TypOUHBI (CHI)KEHUE 1aBIICHUS,
CHUKEHHUE TEMIIEPATyphI). 8.
“BunumMblii” pacxoj napa B
TypOuHy. dakTHueckuil pacxo.
IIpuBeneHHBIN pacxon napa B
TypOWHY JJIsi CPAaBHEHUS C
HCXO/IHO-HOMUHAIbHBIMU
SHEPTETUYECKUMU
XapaKkTEepUCTUKAMH. 9.
Onpenenenne Hegorpena [1CT
Typounsl T-250-240 10.
OHepreTU4ecKre Mpoueccsl B
nocnensen crynenu L{H/I
Typounsr T-250-240.
CosepmienctsoBanue [THJI. 11.

Oyenka: 5

Huoichuii nopoe 6vinonnenus
3a0anUs 8 NPOYEHMAX:
Onucanue xapaxmepucmuxu
BbINOJIHEHUS 3HAHUAL:
3aCITy’KHBAET CIIyIIATENb,
KOTOPBIN MPaBUIIbHO
BBINTOJTHAT U
COOTBETCTBYIOLINM 00pa3oM
odopmMmII Bee TpeniaraeMele
3aaHus PAcYeTHONW PaOOTHI.

Oyenxa: 4

Huotcnuii nopoz evinonnenus
3a0anus 8 NPOYeHmax:
Onucanue xapakmepucmuxu
BbINOIHEHUSA 3HAHUA:
3aCIIy’KHUBAET CIyIIATENb,
KOTOPBIN MpaBUIIbHO
BBIIIOJIHUIL U
COOTBETCTBYIOLINM 00pa3oM
odopMmIT Bee TpenaraeMeie
3aaHus PacdeTHONW PabOTHI, HO
MIPUBEJ HE COBCEM TOYHBIE U
pa3BEPHYTHIE MaTepHUabl 10
MpeaJiaraeMbIM BOIIPOCAM.

Oyenka: 3

Huoicnuii nopoe 6b1nonHeH s,
3a0anus 6 npoYeHmax:
Onucanue xapaxmepucmuxu
BbINOJIHEHUS, 3HAHUSL:
3aCITy’KHBAET CIIyIIaTeNb,
KOTOPBIH BBITTOJIHII 1
COOTBETCTBYIOIINM 00pazoM
oopmu Bee mpeanaraemMbie
3aJaHus PacyeTHON pabOTHI, HO
NPUBEI HE MOJIHBIE, HE COBCEM
TOYHBIC MaTCPUAJIBI 1O
IpeIaraéMbIM BOIIPOCAM.

Oyenka: 2

Huoicnuii nopoe evinoanenus
3a0aHUs 8 NPOYEHMaXx:
Onucanue xapaxmepucmuxu
BbINOJIHEHUS, 3HAHUSL:
3aCIy’KHMBAET CIyLIATEeNb,
KOTOPBI HE CIIPaBHUIICS XOTS
OBl C OTHUM W3 MIPEIaraeMbIX
BOTIPOCOB.




IIponeccer B Typoune T-110-130
IIPU BBIHYKJEHHOM CHU)KEHUHU
TEMIIEPATypbl CBEKET0 Napa.
[TonsATHE COnpsIKEHHOTO
nasieHus. 12. JluarpamMmma
pexumoB Typounsl [1T-80-
130/13. [opsinok onpeneneHus
pacxojia CBEXKeEro napa 1o
3aJIaHHBIM TEIUIOBBIM Harpy3Kam.
13. IlprunHBI MOBBILICHUS
yI€IbHBIX 3aTpaT
anektposnepruu [I19H npu
CHW)KEHUHU Harpy3Ku TypOUH
(ompeneneHre MOIHOCTH
3JIEKTPOINPUBOIA SKBUBAJICHTHOM
norepu 3Hepruu B PIIK). Tumsr
peryiaupyemoro npusoja. 14.
[Ibe30meTpuueckmii rpaduk
TEIUIOMarucTpaiu (TemIoceTn).
15. TOX xotima KBI'M-100 mus
OIpEIEIICHUSI HOPMATUBHOU
Benanunnbl KI1JI xotma u
cpaBHenus ¢ paktuyeckum KIIJI.
16. Onpenenenrne HEOOXOIUMOTO
JIaBJICHUS B KAMEpE BEPXHET0
TeII0(UKAIIMOHHOTO 0TOOpa
Typounsr T-110-130 ucxoms u3
TEMIEPaTypHOTO rpaduka
TerIoCHa0KeHUs (1151
HECKOJIbKUX TEMIIepaTyp
Hapy»XHOro Bo3ayxa). 17.
JnarpamMma pexumMoB
TypboarperaroB tuna T,
OCHOBHbI€ JIMHUU, TIPABUIIA
nosib3oBanud. 18. Jluarpamma
pEXUMOB TypOOarperaToB Tumna
IIT, ocHOBHBIE IMHUU, TTPABUJIA
nonb3oBaHus. 19. Onpenenenue
OTHOCHUTEIIBHON Harpys3KH, Ipu
KOTOPOU MTPOUCXOAUT
MIEpPEeKIIIOUEHUE JeadpaTopa Ha
BhIIIIECTOSIIIUN 0TOOP. 20.
Onpenenenne OTHOCUTEIbHOMN
Harpy3Kku, Ip1 KOTOpPOu
MIPOUCXOIUT MEPEKITIOYCHHE B
cxeme cinBa apenaxent 1B/

OcHOBBI paboOTHI B
rpaduydeckoii cpene
«nanoCAD»

1.Co3nanue yepTexa AeTanu
«Itynep». 2.BeiHOCHBIE
3JIEMEHTHI JIeTalli, N300pakeHne
pe3bObI Ha YepTexKe.

Oyenka: 5

Onucanue xapaxmepucmuxu
BbINOJIHEHUS 3HAHUSL:
3aCIy)KHBAET CIIyLIATENb,




KOTOPBIA MPaBUIIBLHO
BBINTOJTHAT U
COOTBETCTBYIOLINM 00pa3oM
odopmMmII Bee TpeniaraeMele
3aJ]aHusl PaCYETHOH PabOTEHI.

Oyenka: 4

Onucanue xapaxmepucmuxu
BbINOJIHEHUS 3HAHUL:
3aCIy’KHBAET CIIyLIaTeNb,
KOTOPBIH MPaBUIILHO
BBINTOJTHAT U
COOTBETCTBYIOLINM 00pa3oM
odopMmIT Bee TpeniaraeMele
3alaHus PacdeTHONW PabOTHI, HO
TIPUBEI HE COBCEM TOUYHBIEC U
pa3BEPHYTHIE MaTEPHAIIBI 11O
npeJIaraeMbIM BOIIPOCaM.

Oyenka: 3

Onucanue xapaxmepucmuxu
BbINOJIHEHUS SHAHUSL:
3aCITyKHUBAET CIIyLIATENb,
KOTOPBIi BBITTOJIHII 1
COOTBETCTBYIOIITUM 06pa3zoM
o(hopMHUIT BCe TpeuiaraeMble
3ajIaHMs PacUETHON PaboThI, HO
TIPUBEJT HE TIOJHBIE, HE COBCEM
TOYHBIE MaTEPHAIBI TI0
npeJTaraeMbIM BOITPOCaM.

Oyenka: 2

Onucanue xapaxmepucmuxu
BbINOIHEHUS 3HAHUSL:
3aCIyKHBAET CIYIIATEIb,
KOTOPBIH HE CITPABHIICS XOTS
ObI C OIHUM U3 TPEJIaraeMbIX
BOIPOCOB.

HroroBas arrecrauus
HUrtoroBass arTecranMs 1O TporpaMMe MpoBOOUTCS B (opme  umoeosoti
ammecmayuoHHou pabomul. XapaKTEPUCTHKA 3a/IaHUM MpejicTaBiIeHa B Ta0I. 3.

Tabmuma 3
XapakTepruCcTUKA 3aJaHU UTOTOBOW aTTECTalluU
Bun koHTpONS Kparkas xapakTepucTuka 3ajaHus Kpurepun onenkn
Htorosas Brimonaenne unToroBom Oyenxa: 5
aTTecTalus aTTECTAMOHHON PabOThI, KOTOPAS | Huxcnuii nopoe evinonnenus
HaNpaBJI€HA HA PEUIEHUE 3a0aHus 6 NPOYEHMAx:
npodeccnoHaNbHbIX 3a7a4 B Onucanue xapaxmepucmuxu

6bINOJIHeHUS 3HAHUA. 3aCITY)KUBACT
cJ1ymiaTeiib, TMOKa3aBIINKA TIOJTHOE
OCBOCHMHC IJIaHUPYCMbBIX

COOTBETCTBUU C BUJIOM
npo¢eCCUOHATBHON IeATETHHOCTH,

u ee npe3enTtauus. KenarenbHas pe3yIIbTaToB (3HAHHIA, yMCHHH,
T€Ma UTOTOBOM aTTECTAIMOHHON KOMITETEHIHIT), BCECTOPOHHEE
paboThI ciymarens cooomaeTcs H3y9CHUC JTUTCPATypEl, yMEHHE

BBIIIOJHATH 3a1aHUA C

3aKa34MKOM M YTBEPKIAETCS B
IPUBHCCCHUCM COOCTBEHHOIO




YCTAHOBJICHHOM TTIOPAIKCE.

BHJICHUS TIPOOJIEMBI, COOCTBEHHOTO
BapUaHTa PEIICHUS [TPAKTHYECKOM
3aJ[a4u, MPOSBUBIIHI TBOPYESCKHUE
CIIOCOOHOCTH B IOHUMAHHUH U
MPUMCHCHHUY Ha MPAKTUKE
cojziepxkanus 00ydeHus. OTBETHI Ha
BOIIPOCHI YWICHOB aTTECTAIIMOHHOM
KOMHUCCHHU HOCSIT YCTKHU XapaKkTep
U PaCKPHIBAIOT CYIIHOCTh BOIIPOCA.

Oyenxka: 4

Huorcnuii nopoe evinonnenus
3a0aHUsL 8 NPOYEHMAX:

Onucanue xapakxmepucmuku
BbINOIHEHUS 3HAHUA: 3ACITyKUBACT
CITyIIaTelh, MOKA3aBIINH OCBOCHHE
IUTAHUPYEMBIX PE3YIIBTATOB
(3HaHUl, yMEeHUH, KOMIETEHIIH),
IPeAYCMOTPEHHBIX MIPOTpaMMOii,
U3Yy4MBIIUH JIATEPATYDY,
PEKOMEHI0BAaHHYIO IIPOrPaMMOii,
CIIOCOOHBIN K CAMOCTOSATETLHOMY
TIOTIOJTHEHHUIO M OOHOBIICHHIO
3HaHUI B X07€ poQecCHOHATHHOM
nearenbHOCTH. OTBETHI HA
BOIIPOCHI WICHOB aTTECTALMOHHON
KOMHCCHHU HOCSAT PacIlIbIBYaThIA
XapakTep, HO IIPU 3TOM B
OCHOBHOM PacKphIBalOT CYIITHOCTb
BOIIpOCa

Oyenka: 3

Huotcnuii nopoz evinonnenus
3a0aHus 8 NPOYeHMax:

Onucanue xapaxmepucmuxu
BbINOIHEHUs 3HAHUA: 3aCITy)KABACT
CIIyIIATeNh, MOKA3aBIINI
YaCTUYHOE OCBOCHHE
IUTAHUPYEMBIX Pe3yJIbTaTOB
(3HaHUH, yMEHUH, KOMICTCHITH),
MIPEeyCMOTPEHHBIX MPOTPAMMOH,
c(hOpMHUPOBAHHOCTH HE B MOJHOM
Mepe HOBBIX KOMIETESHIUH 1
npodeccroHaBbHBIX YMEHUH 1St
OCYIECTBIICHUS
npoQeCCUOHANBHOM JCSITEIbHOCTH,
3HAKOMBIH C IUTEPATYpOH 1o
mporpamme. Kak mpasuio,
OTMeTKa "yJOBIETBOPUTENHHO"
BBICTABISIETCS CITyIIATEIsIM,
JIOITyCTUBIINM MOTPEIIHOCTH B
HUTOTOBOM aTTECTAIlMOHHOH padorTe.
OTBeTHI Ha BOIIPOCHI YICHOB
aTTEeCTAllMOHHOM KOMHUCCHHU HOCSIT
NIOBEPXHOCTHBIN XapakTep, He
PaCKpBIBAIOT 0 KOHI[A CYIIHOCTH
BOTIPOCA, IIOKA3BIBAIOT
HEIOCTaTOYHYIO
CaMOCTOSTENILHOCTh U TITyOUHY
H3YYCHUS TEMBIL.

Oyenka.: 2




Huoicnuii nopoe evinonnenus
3a0anus 8 NPOYEHMAx:

Onucanue xapaxmepucmuxu
BbINOJIHEHUSL SHAHUSL:
BBICTABIISIETCA CIYLIATENIO, HE
MOKa3aBIlIEeMy OCBOCHHE
IJIAaHUPYEMBIX PE3yIbTaTOB
(3HaHul, yMeHUH, KOMIETEHIH),
MPEAYCMOTPEHHBIX MMPOTPaAMMOH,
HE CIPaBUBILEMYCS C
BBIIIOJIHEHHEM HTOT'OBOI
aTTECTAIIMOHHOM PabOTHL.
CaymaTtens II0X0 OpUeHTHPYETCS
B TEME MCCIIEJOBAHMS U HE MOYKET
OTIpeIeIIEHHO OTBETHTH Ha
BOTIPOCHI WICHOB aTTECTAIINOHHOM
komuccuu. O1eHKa
«HEYAOBIETBOPUTETHHO»
BBICTABJIIETCS TAKXKE, €CIIU
CIIyIIaTesb: TOCie Hayala 3aiuThl
UTOTOBOM aTTECTAllMOHHOM PabOTHI
OTKa3aJICs €€ CAaBaTh.

He3aBucumasi onieHKa KauecTBa 00y4eHust

He3aBucumast onjeHka kadecTBa 00y4eHMsI IPEANOIaracT BHYTPEHHUM ayIuT
nporpamm JI1O u aHkeTupoBaHue cinymaTeneil u/umm padoToaareneil o Borpocam
YIIOBJIETBOPEHHOCTH IIPOLIECCOM U PE3yJIbTaTaMU O0yUYECHHUSL.

Y4yeOHO-MeTOMUYecKOEe H HH(POPMAIIMOHHOE 00ecTiedyeHue

a) ntureparypa HTb MOU:

1. Anexcannapos, A. A. Tabnuup! TemI0PpU3NIECKUX CBOICTB BOJIbI U BOASIHOTO Napa :
CropaBounuk / A. A. Anekcannpos, b. A. I'puropses . — M. : M3a-Bo MOU, 1999 . — 168 c. -
ISBN 5-7046-0397-1 : 60.00 .;

2. Anekcannpos, A. A. TepmoaMHAMUYECKHUE OCHOBBI IIUKIIOB TEINIOPHEPTETUYECKUX
YCTaHOBOK : yueOHoe rnmocobue it By30B no Hanpasienuto 650800 "Temmosnepreruka" / A.
A. Anekcanapos . — M. : U3a-Bo MOU, 2004 . — 158 c. - ISBN 5-7046-1094-3 .;

3. Aunaprommms, A. B. MudopmarnmoHHbsie TEXHONOTHU I KBaTU(UIIMPOBAHHBIX
noyib3oBareneil : yudebHoe mocobue mo kypcam "Hndopmaruka", "HMHbopmanmoHHBIE
TexHooruu", "BeUrcIUTEeIbHbIE MAIIMHBI, CETH U CUCTEMBI'" 110 BceM HampaBiieHusMm / A. B.
Amnppromun, B. I1. 3BeprkoB, T. B. JIykbsiHoBa, Harr. uccnen. yu-t "MOU" . — 2-e uzn . — M.
: Uzn-Bo MOU, 2014 . — 268 c. - ISBN 978-5-7046-1540-8 .;

4. Antukaiin, 1. A. Mertaibl U pacueT Ha TPOYHOCTH KOTJIOB U TpyOompoBoioB / I1.
A. ArtmkaiiH . — 4-e w3x . — M. : DHeprocepsuc, 2001 . — 440 c. - ISBN 5-900835-43-X .;

5. babynun, H. A. IlocTtpoeHue M YTeHHE MAIIMHOCTPOUTENBHBIX UepTexen
VY4aeOuuk 111 mpodeccHoHaNbHBIX yaeOHbIX 3aBenenuii / H. A. baOymun . — 10-e m3n . — M. :
Beicmas mkona, 1998 . — 367 c. — (Ilpodeccus) . - ISBN 5-06-003581-6 : 33.60 .;

6. BpimonHeHHE TEMIOBBIX CXEM JHEPreTHUYECKHX YCTAaHOBOK : METOJUYECKOoe
nocobue mo mucrtumuHe "WHxkeHepHas rpaduka. HaueprarenpHas reomerpus" / U. B.
I'opneesa, B. H. Kaypkun, FO. B. Crenanos, [u ap.], Ham. uccnen. yu-t "MOU" . — M. :
Uznarensckuii mom MOU, 2012 . - 40 c.;




7. EnuHas cuctemMa KOHCTPYKTOPCKOHM JokyMeHTanuu: O01ue npaBuia BeITOIHEHHS
yeprexeit: [OCT 2.301-68 (CT COB 1181-78), 'OCT 2.302-68 (CT C2B 1180-78), TOCT
2.303-68 (CT C3B 1178-78)... / BHUMHMALIII . — U3a. odur . — M. : U30-Bo cTaHIapTOB,
1984 . -239 ¢.;

8. Enunas cucrema KOHCTPYKTOPCKOM JOKyMEHTaIuu : crpaBoyHoe rnocodue / C. C.
bopymiexk, [u ap.] . — 2-e u3x., nepepad. u gom . — M. : U3a-Bo crangapros, 1989 . — 352 c.;

9. Enmzapos, . II. Tekcr nexkmuit mo xypcy "Pexumbl paGoThl M IKCIUTyaTaus
TEIUIOBBIX JJIEKTPOCTAHUUU": MaHeBpeHHbIE XapaKTEpUCTUKU OOOpYHOBaHUSI TEIIOBBIX
anekrpoctannmii / J{. I1. Emuzapos, D. K. ApakensH, Mock. suepr. ua-r (MOU) . — M . —
1989 .- 128 ¢.;

10. Exuzapos, /1. [1. YuebHoe nmocobue mo kypcey "Pexumbl pabOThI ¥ SKCILTyaTaIus
TOC u ADC": Pexxumbl paboThI U IKCIUTyaTaI|sl KOHICHCAIMOHHBIX djekTpoctanmuii / 1. I1.
Enusapos, O. K. Apakensn ; Pen. A. B. Auapromus ; Mock. sHepr. -t (MOU) . — M. :
Hzn-Bo MOU, 1988 . — 101 c.;

11. Jlunos, FO. M. KoTenpHble YCTAaHOBKM M MapOTr€HEPATOPHI : yUEOHUK JJi BY30B
o crneruanbHocTH 1005 - TeroBsie u anekTpudeckue craniuu / FO. M. Jlumos, 0. M.
TpetbsikoB . — 2-e u31., uctp . — M. : PerynspHas 1 xaotudeckas AuHamuka, 2005 . — 592 c. -
ISBN 5-93972-430-2 .;

12. JIumos, KO. M. TeruioBoii pacder mapoBoro Kotia : yueOHOe ocoOue st By30B /
1O. M. Jlumnos . — Nxesck : PX]], 2001 . — 176 c. — (Hayku o 3emne) . - ISBN 5-939720-46-3

13. Martonun, B. M. MetannoBenenue B TEIUIOPHEPTETHKE : yueOHOE MocoOue s
By30B 10 HampasieHusM "Temnmosnepreruka" u "DHepromammHoctpoeHue" / B. M.
MartronuH . — M. : M3narensckuii nom MOU, 2008 . — 328 c¢. - ISBN 978-5-383-00222-3 .;

14. MeHe)KMEHT U MapKETUHT B JIEKTPOIHEPTeTHKE : yueOHOe mocodue A By30B
no HampasiueHuto 140200 "Dnextposnepretuka" / A. ®@. pskos, B. B. Xykos, b. K.
MaxkcumoB, B. B. Monoxaiok . — 3-¢ m3a., crep . — M. : M3marensckuii jom MBOU, 2007 . —
504 c. - ISBN 5-7046-1239-3 ;

15. Meroauueckue ykazaHuss no Kypcy'UnxkeHepHas rpaduka": BeinonaHeHue
cobopounoro ueptexa u cnenudukanuu / T. . Komorununa , Mock. sHepr. un-T (MON) . —
1993 .-31 ¢

16. IlpaBuna TEXHMUYECKOM OKCILTyaTallMM »JJIEKTPUYECKUX CTAaHUMN U CeTel
Poccwuiickoit ®eneparnuu:P] 34.20.501-95 . — 15-¢ uzx.,nepepad.u gom . — CII6. : Jlean, 2000
.—282 c. - ISBN 5-936300-31-5 : 45000.00 .;

17. Ilytunos, B. . OcHOBBI 3KOJIOTMM M MPHUPOJOOXPAHHON NEATEIBHOCTH B
SHepreTuke : yueOHoe mocobue i ciaymareneid MporpaMM HOBBIIEHHUS KBATHU(PUKALMHU U
po¢eCCHOHAIIBHON MEePENOArOTOBKH CIICIIHAIIMCTOB 10 HanpaBiieHusaM "TermodHepreTuka u
TEIIOTeXHUKA" U "DneKkTposHepretuka M siekTporexHuka" / B. S. Ilyrunos, U. B.
[Tytunosa, Ham. uccnen. yu-t "MOU" (HUY"MBUN") . — M. : U3a-80 MOU, 2018 . - 135 c. -
ISBN 978-5-7046-1942-0 .
http://elib.mpei.ru/elib/view.php?id=10181;

18. CoBpeMeHHBIE NPUPOJOOXPAHHBIE TEXHOJIOTUH B DJIEKTPOIHEPIETUKE
nHpopmanroHHbi coopuuk / B. B. A6pamos, [u 1p.], Poccuiickoe akiinoHepHHOE 00111eCTBO
'Enunast snexTposHepretuyeckas cucrema Poccun' ; O6mr. pea. B. S. Ilyrtunos . — M. :
Usznarenscknit njom MBOU, 2007 . — 388 ¢. - ISBN 978-5-383-00052-6 .;

19. Cokonos, E. S. Tennodukanus u TemyioBble ceTH : YUeOHMK Ui BY30B IO
Hamnpasienuto "Temnosnepreruka" / E. 5. CokonoB . — 7-e usn., crepeotun . — M. : U3n-Bo
MDBU, 2001 . —472 c. - ISBN 5-7046-0703-9 ;

20. TennoBble >MEKTPUUECKHE CTAHIMM : Y4EOHHMK JUISI BY30B IO CHEIUAIBHOCTH
"TensyoBble »NeKTpUuyeckue craHiuu" HampasieHus '"Temnosnepreruka" / Pen. B. M.



JlaBeirun, A. C. Cenios, C. B. Llanes . — M. : U3n-Bo MDMU, 2005 . — 454 c. - ISBN 5-7046-
1208-3 ,;

21. Tpyxuuii, A. /1. [TaporazoBbie YCTAaHOBKHU DJEKTPOCTAHINH : YIEOHHK I BY30B
no HamnpasieHusM  "TerosHepretuka W TEIJIOTEXHUKA" ©  "DHepreTuyeckoe
mammHocTpoeHue" / A. JI. Tpyxuwmii . — [M3a. mepepad u gom.] . — M. : U3garensckuii JoM
MDBU, 2015 . - 666 c. - ISBN 978-5-383-00948-2 ;

22. Tpyxumii, A. JI. TennodukanmonHnsie mapoBsie TypOUHBI U TypOOYCTAaHOBKH :
y4aeOHOe 1mocoOue JijIsi By30B I10 HAMPABICHUIO "DHEProMalInHOCTpOeHUE" ; CIIEIIUATBLHOCTIM
"T"a3oTypOuHHBIE, TApOTYpOMHHBIE ycTaHOBKH U nBurarenu”, "Korno-u peakropocrpoeHue”
HampapjeHUd "OHEProMammHOCTPOCHUE"; CHenuaibHOCTAM "TemioBble 3JIEKTPUUYECKUE
cranuuu", "[IpombinuieHHast Teruio’HepreTrka" Hamnpasienus "Teruosnepreruxa" / A. 1.
Tpyxnauii, b. B. Jlomakun . — 2-e u3n., crep . — M. : U3natensckuii njom MOU, 2006 . — 540 c.
- ISBN 5-903072-53-4 ;

23. HanmeB, C. B. T'a3oTypOuHHBIE U TMapora3oBble YCTAHOBKH TEILJIOBBIX
ANIEKTPOCTAaHIMK : ydyeOHoe Tmocobue Ui By3oB 1o  HampaeineHuro 140100
"Temnosnepreruka”, cneuranbHocTd 140101 "TenmoBble 3IEKTpUYECKHE CTaHUMHU" TIO
muciuminHaMm "[lapora3zoBele U ra30TypOMHHBIE YCTAHOBKH 3JieKTpocTtaHuuil" u "TerioBbie
u atoMHble anekTpuueckue ctaniuu” / C. B. Haunes, B. /1. bypos, A. H. Peme3os ; Pex. C. B.
[{anes . — 3-e u3x., crep . — M. : I3a-Bo MDY, 2009 . — 584 c. - ISBN 978-5-383-00340-4 .;

24. llsetkoB, ®. ®. TemnmomaccooOMeH : ydeOHOe MOcCOOME [Uisi BY30B IIO
JHEpreTHYecKuM crieruaibHoCcTsIM / @, @. [[BetkoB, b. A. I'puropseB . — 3-¢ u3., cTep . —
M. : U3parensckuii oM MOU, 2006 . — 550 c. - ISBN 5-903072-64-X .;

25. DKOHOMHUKA DHEPreTUKHU : ydyeOHOe TMocoOue Jyisi BY30B IO CIEHHAIBHOCTAM
"[IpomblineHHas TEIJI03HEepreTuKa', "OHepreTuka TEIJIOTEXHOIOTui",
"Dueproobecnieuenue npeanpustuii’ Hanpasienus "Termmosnepreruka” / H. JI. Poranes, A.
I'. 3ybkoBa, 1. B. Macrteposa, [u ap.] . — 2-e uzn., ucop. u gomn . — M. : 3garensckuii joM
MDBH, 2008 . — 300 c. - ISBN 978-5-383-00324-4 ..

6) muteparypa ObC u B/I:

1. Annoxuna H. II., Buxposa T. B.- "Unxenepnas rpaduka. [IpaBuna HaHeceHus
pa3mepoB Ha TexHuueckux ueprexax", M3narensctBo: "CIIGIAY", Cankr-Iletepbypr, 2018
-(24c.)
https://e.lanbook.com/book/162737;

2. Peme3oB A.H.- "l'a3oTypOMHHBIE M TApOra3oBble YCTAaHOBKH TEILJIOBBIX
anektpoctanuuit”, M3narenscto: "M3OUN", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014240.html.

B) ucnoib3zyemsie JbC:

He npedoycmompeno

PyKOBO,HI/ITeHB HOH Mognucavo BneKT.pDHHO‘ﬁ I'I(.JAI'IVICI:KJ ®rB0Y BO «HUY «M3U»
" Ceegenun o Bnagensue L3N M3K I/I B
OKoIoTHs i i Bragenen MyTunosa W.B. T
DHEPTeTUKN" * Mal WaenTudukatop R94958b%e-PutilovalV-2f812984 IIyrtunosa
(OIDKHOCTB) (moamuce) (pacmudpoBka
TTOJIITHACH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
Bnageney, KpoxuH A.T".
Hauaneauk QIO Vinermndnratop R6d4610d5-KrokhinAG-aa301184 A.T'. KpoxuHn
(OIDKHOCTB) (moamuce) (pacmudpoBka

TTOJITTHACH)






