IIpunoxxenue b

MuHHCTEPCTBO HAYKH ',
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JTOMOJTHUTEJIBLHO OBPA3OBATEJILHOI ITPOTPAMMEI

noevluenua Keanupukayuu
«Memoowt Inepzocoepercenusn u NOGvIULEHUA IHEP2OI P heKkmusHoCHmU 8 RPOMBIULIEHHO
IHEpzemuKey,

Paznen(npenmer) Memoowt Inepzocoepercenusn u nogvluieHUA
IHeP20IPhekmueHocmu 6 NPOMbLULIEHHOU IHEPZEMUK

HaunmenoBan CopepxaHue TUCLUILINH ®opma TK Komunyectso
ue (Momyeit) 4acoB
JTUCLUTIITAH
(Momyeit)
Hemounuku u Hasznauenue, ctpykTypa u Tecmuposanue 92
cucmemol KJIacCU(UKaLUs CUCTEM
meniochaboc | TerocHadxeHus. MecTHoe u
eHusl LHEHTPaIN30BaHHOE
TEII0CHA0KEHUE.

[TorpeOuTenu TEmIoTHI,
VCTOYHUKU €€ TeHEepaluy 1
TEIUIOBBIE CETU — OCHOBHBIE

CTPYKTYpHBIE COCTaBIISAIOIINE
CHCTEM TEIJIOCHA0XKEeHHUS.
CucreMbl KOMOMHUPOBAHHOTO
Y Pa3/IeIbHOrO MPOU3BOJICTBA
TEIUIOThI U AJIEKTPOIHEPTUH.
HcTounnky renepanuu
TEIUIOTHI B CHCTEMAX
TEIUIOCHA0XKEHUS.
[IpousBoaCTBEHHBIE U
OTOIUTEIIbHBIE KOTEJIbHBIE.
Wx Ha3HaueHue u 06J1acTH
paloHaIbHOIO
ncrnonb3oBanusd. [IpuHnmn
BbIOOpa OCHOBHOTO U
BCIIOMOTaTeIbHOTO
000pyI0BaHUS KOTEIbHBIX.
TenoBbie cXeMbI KOTEIBHBIX
U METOJBI UX pacyera.
DHepreTuveckue,
HKOJIOTUYECKUE U




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

YKOHOMHYECKHE TIOKa3aTeNIn
KOTeJIbHBIX. OCHOBHBIE
HaIpaBIICHUS UX
SHEPreTHYECKOTO
COBEPIICHCTBOBAHUSI.
[TapotypOunHHBIC U
ra3otypOunnsie TOLI —
SHEpreTHYecKu Haubosee
3¢ EKTUBHBIN HCTOUHUK
reHepalyuu TeIIOTH B
CUCTEMaXx IEHTPATU30BAaHHOTO
TEIIOCHAOKEHUSI.
Hasnauenue n
knaccudukamms TOLI.
DHepreTu4ecKue u
JKOJIOTHYECKHE
MIPEUMYIIECTBA
KOMOMHHPOBAHHOTO CIIoco0a
BBIPA0OTKH TEIIOTHI U
ANEKTPOIHEPT HHU.
[TpuHIHMIHATBEHBIC TETUIOBBIC
cxemsbl TOL u ux pacuer.
Bnusinne nzmenenus:
HAYaJbHBIX TTApaMEeTPOB Mapa,
ucrnons3zyemoro Ha TOLI;
napaMmeTpoB Mapa,
OTITYCKaeMOro U3 0TOOPOB
TypOMHBI; CTETICHH
pEereHepaTHBHOTO MOI0TPEBa
MUTATEeNbHOM BOJIBI HA
DHEPreTHYECKHE MTOKA3ATEIH
napoTypOouHHbIx TOLI.
Cucremsl OTIIyCKa
TEXHOJIOTHYECKOTo mapa u
ropstueid Boast ot TOLI.
MeTtorka BEIOOpa OCHOBHOTO
Y BCIIOMOTaTeILHOTO
obopynoBanus. Meroanka
OTIpeIeNICHUs pacxoa
TOTLIIMBA, TOTPEOIIEMOT0 Ha
TOLI, u pactipeneneHue ero
3aTpaThl MEXIY
MPOU3BOJCTBOM OTITYIIEHHOU
TEIJIOTHI U TPOU3BOJICTBOM
OTNYIIEHHON

QJICKTPOOHCPIUH.




Haumenopan
ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

Koadduuuent rerodpuxanun
U OIIpEJICIICHUE €T0
ONTUMAJIBHOTO 3HAYCHUSI.
Oco0EHHOCTH HUCTIOIh30BaHUS
ra3oTypOMHHBIX arperaTtoB U
JIBUTATEJIC BHYTPEHHETO
CropaHus Jyis
KOMOWHHUPOBAHHOM
BbIPa0OTKH TEILIOTHI U
3JIEKTPOIHEPIHUH.
IlepcnexkTuBel X
rcnonb3oBanusa Ha TOL u nis
HAJICTPOUKHU KOTEIIbHBIX.
OCco0EHHOCTH HUCTIOIb30BaHUS
BOP nns npousBojcTBa
TEIUIOTHI U AJIEKTPOIHEPTUH B
YTHJIM3AUOHHBIX KOTEIBHBIX
u TOL. TemnaoBble ceTH.
Hasznauenue n
KJ1acCU(PUKAIHsI TETUTOBBIX
cerel. [laporrpoBons! n
BOJIAHBIE ceTU. OTKPBITHIC U
3aKPBITHIE BOJSTHBIE CETH.
OpnHOTpyOHBIE U
MHOTOTPYOHBIE TETUIOBHIE
cetu. Metonbl
peryaupoBaHus OTITyCKa
TEIUIOTHI U3 CUCTEM
TETUTOCHAOKEHHUSI.
KauecTBeHHbBIN 1
KOJIMYE€CTBEHHBI METOIbI
OTIYCKa TETUIOTHI B TETNIOBBIX
ceTsax. TemneparypHsie
rpaduKy peryiupoBaHus
OTIyCKa TETUIOTHI U3 BOASHBIX
TEIUIOBBIX CETEH JJI KaXK0T0
THTIA €€ TTOTpeOuTEeNeH.
Meroab! peryinupoBaHus
OTITyCKa TETUIOTHI U3 TTApOBBIX
TETJIOBBIX ceTel. MeToauka
TUJIPABIMYECKOTO pacyeTa
TETJIOBBIX ceTel. MeToab
ONpeAeNIeHUs PACYETHBIX
pacxoI0B BOJbI U TIapa 1o
Y4aCTKaM TEIJIOBOM CETH.
Mertoaunka ruipaBInueCcKoro




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

pacyera TEIUIOBBIX CETEH.
IM'mapaBnuueckuil pexum
paboThI ceTeil.
[Tbe30MeTpuueckue rpaduku
B TETUIOBBIX ceTsiX. CrocoObl
MO/ /IepKaHUs JaBJICHUS B
CHEUTPAIBHBIX» TOYKaX
TEIJIOBBIX ceTeil. Brioop
CETEBBIX, NOANUTOYHBIX,
MOJAKAYMBAIOIINX U
KOHJICHCATHBIX HACOCOB.
TemnoBol U MPOYHOCTHON
pacyeThl TEIJIOBBIX CETEH.
OcHoBbI BIOOpa Tpacchl U
CIIOCOOOB MPOKIIAIKH
TEIJIOBBIX CETEH.
N3015111MOHHBIE KOHCTPYKLIUN
TEIJIONPOBOOB. MeTouka
UX TEIUIOBOTO pacyera.
Ornpenenenne TerIoBbIX
MOTEPh YYACTKA TETIOBOM
CETH W NaJCHUS TeEMIEpaTyp
TEIJIOHOCUTEIIS IO UX JUUTMHE.
IIpouHOCTHOM pacyeT
Y4AaCTKOB TEIUIOBBIX CETEH C
BbIOOPOM THIIOB U KOJIMYECTB
MOJABUKHBIX U HEMOIBMYKHBIX
OTI0p, CITIOCOOOB KOMITEHCAITUN
TEMIEPATYPHBIX PACIIUPEHUH,
BHUJIOB M KOHCTPYKLIUI
PETYJIMPYIOIIEN apMaTyphbl.
Hossle nporpeccuBHbIe
CIOCOOBI MPOKIAIKH U
M30JISLUH TEIJIOBBIX CETE.
XapakTepUCTUKA U COCTOSIHUE
MarucTpaJibHbIX U
MEKKBapTAJIbHBIX TETJIOBBIX
cereil. OCHOBHBIE IPUUUHBI U
CTaTUCTUYECKHUE MOKa3aTeIu
ABapUNHOCTH CETEM.
KoHTposb 1 quarsocTruka
TEIUIOBBIX CETEN U UX
aneMeHToB. OO0II1e BOIIPOCHI.
MeTopl Hepa3pyIIAOIErO
KoHTpoJia. KaBuranus u
TUIPABIMYECKUN yriap.
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(MotyIeit)

Coneprxanue TUCUUTLITAH
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®opma TK
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OO6mu1ue onpeeneHus.
Kagepnsl. [1apoBas
kaButanus. ['azoBas
KaBUTaUus. Y CIOBHS

BO3HUKHOBEHMSI KABUTALIUH.
Yuciio kaBUTALUH.
[TocnencTBus kaBUTALIUY.
I'mapaBnuueckuii yaap.
[IpssMo¥ rIpaBINYECKUN
yaap. Henpsamon

TUJPABIMYECKUN yaap.

[IpyuurHBI BOSHUKHOBEHHMS
TUJIPABIMYECKOTO yAapa.
IlocnencrBus
TUJIPABIMYECKOTO yAapa.
[Iporpammel 1 opranu3zanus
HUCIBITAaHUN, HAJAJIKA U
PEMOHTOB TEIUIOBBIX CETEH.
IIpuem B sKkcILTyaTaluIo.
[IpoBeneHue UCIBITAHUM.
PeMOHT TertoBbIX ceTe u
TEIJIOBBIX ITYHKTOB.

Tennomaccoo
OMeHHOoe
0bopyodosanu
e
npeonpusmu
u

OCHOBHBIE BUIBI U
KkJaccuukanus
TEII000MEHHOTO
o0opymoBaHusl.
Tennmonepenaromme u
TEIUIOUCIIOB3YIOLINE
ycraHoBkH. Kitaccugukanus
TEIIOOOMEHHBIX aIapaToB
10 TIPHUHITUITY IeHCTBHSA
(pexymepaTuBHBIE,
pereHepaTuBHbIE,
CMECUTEIIbHBIE). ATapaThl
NEPUOANYECKOTO U
HemnpepbIBHOTO aenctaus. [1o
BUY B3aUMHOTO JIBHKCHHS
TEIJIOHOCUTENEHN —
NPSMOTOYHEIE,
MIEPEKPECTHOrO TOKA,
MPOTHBOTOYHBIE.
Knaccudukanus
TEIJIOMCIIOJIB3YIOLTUX
YCTAHOBOK 10 Ha3HAYEHUIO:
BEITTAPHBIE U
KPUCTAJNIN3AIMOHHBIE,

Tecmuposanue




HaunmenoBan

Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

CYIIMJIbHBIE, IEPETOHHBIE,
peKTU(UKALNOHHbIE,
a7copOLIMOHHBIC.

TennoHocurTenu, UX CBOKWCTBA

U XapaKTEePUCTUKH.
OpHEeHTHPOBOYHBIC 3HAYCHHUS
KO3 PHUIIHEHTOB
terwiooTaayn. Paboune
TEMIEPATYPHI U JaBICHHUSL.
PexomMenyemble ckopocTu
JIBUKCHUSI OCHOBHBIX
TEIJIOHOCHUTENEH B
TEIUIO0OMEHHBIX anmaparax.
PexyneparuBHbie
TEII000MEHHBIE alaparsl.
Haznauenwue u obnactu
IPUMCHCHHUS
pEeKyTepaTUBHBIX
TEIUIOOOMEHHHUKOB, MX
knaccudukanus. OCHOBHbBIE
KOHCTPYKLIUHU:
KOXKYXOTpYOHBIE,
CEKLIMOHHbIE
TEIUIOOOMEHHUKH,
TEII000MEHHUKH C

opeOpeHHbIMU TpyOamu,
miacTuH4arsie. Jpyrue
KOHCTPYKIIUU
pEeKyIepaTUBHBIX

Ter1000MeHHUKOB. Buna
pacyeTa TerI000MEHHUKOB:
TEIIOBOI KOHCTPYKTUBHBIM,

ITOBEPOYHBIH,
THIPaBINYECKUN,
IIPOYHOCTHOM, TEXHUKO-

SKOHOMMUECKUN. CXeMBbI

OTHOCHTEJIHOTO JIBMKCHUS
TEIJIOHOCUTEIIEH.
Pacnpenenenue temmneparyp B

TpyOax u KaHamax
TEMI000MEHHUKOB.

D dexTuBHOCTD
TEILUIOOOMEHHUKOB. MeTobI
WHTEHCU(PUKAITUT

TerooOMeHa

IlocnenoBaTeabHOCTH
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TEIJIOBOTO KOHCTPYKTHUBHOTO
pacuera. Oco6eHHOCTH
pacuera TerI000MEHHUKOB C
¢dazoBbIMH ITEpEXOAaMHU
TemioHocurels. Pacuer
TEII000MEHHUKOB C
opeOpenueM. Pacyer
TEII000MEHHUKOB C
BIIATOBBIMAICHUEM.
PekyneparuBHbie
TErI0000MEHHUKHI
MEePUOINYECKOTO ACHCTBHUS.
Temniepatypnslie rpaduku u
pacuer peKynepaTuBHBIX
TEIJI000MEHHHUKOB
MEePUOINYECKOTO ACHCTBHUS.
TemoobMeHHUKH-
YTUIU3ATOPHI [T
WCIIOJIb30BAHUS TEILJIOTHI
BEHTUJISIIIMOHHBIX BEIOPOCOB,
0TpabOTaHHOTO CYHIMIHLHOTO
areHTa, HU3KOMOTEHIIUATbHBIX
BTOPUYHBIX YHEPTOPECYPCOB;
OCHOBHBIE KOHCTPYKIIUH,
MPUHIIUT JEHCTBUSL.
PerenepatuBHbie
TEII000MEHHBIE araparsl.
Ob6nacTb NpUMEHEHUS
pereHepaTHBHBIX
TEMI000MEHHHUKOB.
[IpenmyiecTBa M HETOCTATKU
pereHepaTuBHbBIX
TETTIO0OOMEHHHUKOB TIO
CPaBHEHHUIO C
PEKyIepaTUBHBIMH.
KoHcTpykinu u mpuHIUn
NEHCTBUS pereHepaTUBHBIX
TEMI000MEHHHUKOB.
TennooOMeHHUKH C
HETIOJIBUKHOM M TIOJABUKHOM
HacajgkaMH. Buasl
MPUMEHSIEMBIX HACA/IOK.
W3menenue temmeparyp B
HACaJ/IKe pereHepaTUBHOTO
TEMJI000MEHHHUKA.

Ko uumeHT akkymyssiiuu
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4acoB

Hacajky. TernoBou pacyer
pereHepaTUBHbIX
TEII000MEHHUKOB. BUbI

TEII000MEHa B pereHepaTope.

OObemHbII KO UIEHT
teruionepenayn. Pacuer
KodunmenTa
TeIuIonepeiayu B
pereHeparope.
TeMneparypHbIi TUCTEPE3UC.
CpaBHEHHE TETUIOBOM
s dexTuBHOCTH PAOOTHI
perexneparopa u
pekymepaTopa

Tennosvie
NYHKMbL.
Jlucnemuepuz
ayus

TennoBsle yHKTHI.
Hasznauenue u
KJIACCU(PUKAIINS TETUIOBBIX
NyHKTOB. L{eHTpasibHbIE U
WHIMBU1yaJIbHBIC TETIJIOBBIC
nyHkTsl (LITIT u UTII).
O0beMHO-IIJIAHUPOBOYHBIE U
KOHCTPYKTUBHBIE PEILICHHUS.
[Ipucoennnenue cucrem
NOTpeOICHUS TETIOTHI K
TETUJTIOBBIM ceTsIM. CXEeMBI
MOACOEIMHEHHUS CUCTEM
OTOIJICHUS: 3aBUCHUMBIE U
HezaBucuMble. Cxembl [[TTI
u UTII: ¢ onHOCTYyIEHYaTBIM
napajuie’IbHbIM
MPUCOCTUHEHUEM
MO0rpeBaTeNe ropsiuero
BOJIOCHA0KEHHUST; C
JIBYXCTYIEHYaThIM
MOCJIeI0BATEIHLHBIM
MPUCOECTUHEHUEM
MOJOTpEBATENEN TOPAUETO
BOJIOCHA0KEHHS; C
JIBYXCTYTIEHYATHIM
CMEIIaHHBIM
MPUCOCTUHCHUEM
MOI0rpeBaTeNe ropsiuero
BOJIOCHAOXeHu. MeToab!
pEryJIupoBaHUs OTITyCKa
Ter10Thl. OCHOBHBIE MTYTH
TOBBIIICHHS] TOYHOCTH U

Tecmuposanue
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HAaJIeKHOCTH PEryJIupOBaHUsL.

®opma TK

KonnuectBo
4acoB

Onepeocbepe

pacIpenennTeIbHbIX CHCTEM

ObopynoBanue,
TpyOOTIPOBOIBI, apMaTypa U
TEITIOBAsl U30JISALIUS.
Bopomnonorpesarenu.
Hacocs1. nadparmsr u
anesaTopsl. baku u
rpsi3eBUKU. TpyOonpoBoabl U
apMmarypa. TeroBas
u3ossiuua. Bogonoaroroska.
OromieHue, BEHTUIALMS,
BOJONPOBOJ U KaHATU3aLUs
TEIUIOBBIX ITYHKTOB.
TpeboBanust 10 CHUKEHUIO
ypOBHEH 11ymMa U BUOpauuu
OT paboThl HACOCHOTO
000pyI0BaHUA.
Hucneryepuszanus cucteMm
TeriocHaoxeHus. [puHnunel
JUcreTYepru3aluu.
ABTOMAaTH3alU U KOHTPOJIb.
JlucrieTuepckuii KOHTPOJIb U
yIpaBieHUE LIEHTPAIbHBIMU
TEMJIOBBIMU MYHKTaMH.
CoBpeMeHHbIE KOHIIETIIUN
pacnpeeNInTeNbHbIX CHCTEM
yIpaBJeHUs, TOCTPOCHUS
ABTOMAaTU3UPOBAHHBIX CUCTEM
KOHTpOJIS U ydera
JHEPropeCypCoB.
MHoro¢pyHKIIMOHaIbHBIE
KOMILJIEKCHI TPOTrpaMMHO-
anmnapaTHBIX CPEICTB JUIs
IIOCTPOEHHUS

yIpaBJIeHUs.

IHCEHUE 6
menjionmexHo
JocudecKux

cucmemax

®enepanbHbliil 3aKkoH «O0
DHEProcOEPEIKECHUM.
OcHOBHBIE HaNPABIICHUS
HaY4YHO-TEXHUYECKOTO
nporecca B
PHEprocOepeKEHNN Ha
benepanbHOM ypOBHE.

Crtpykrypsabie pehopmbl B PO
Y WX BIIUSIHUE HA MOJUTUKY

HHeprocOepeKeHNs Ha

Tecmuposanue
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ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

PETHOHAIIBHOM YPOBHE.
HopmartuBHo-nipaBoBast u
HOPMaTHUBHO-TEXHUYECKAs

OCHOBA DHEProcOepeKEeHHUS.
Hopmarunas 6a3a
HAI[MOHAJILHOTO YPOBHS B
Poccun Ha coBpeMEHHOM
JTare: UCTOYHUKH U BUJIbI
JIOKYMEHTOB, YCTOMYMBOCTh
CTPYKTYpHI U ApyTHe
0COOEHHOCTHU

JTOKyMeHTooOopoTa. Bompocsr

npeemctBeHHocTH (CCCP,
Poccus u nipou.)
KayeCTBEHHAsl OLIEHKa
HH(pOPMAIMOHHBIX 00BEMOB.
CocTtaB ¥ rpaHuLIbl
KOMIIETEHIIMH HOPMAaTHUBHBIX
JIOKyMEHTOB
l'ocauepronanzopa. Ponb u
3HaUEHUE PErHOHAIbHBIX
HOPMATUBHBIX JOKYMEHTOB.
Hx cBA3b
OO0IIeHAIIMOHAIBHBIM
YpOBHEM. OCHOBHbIE
HaIlpaBJIEHUsl PETHOHAIBHOTO
HOPMHUPOBAHUSA. Y CIIOBHASI

MIPOU3BOJICTBEHHAS CUTYalUs
Y MO/JIeJIb HOPMaTUBHOTO

peryjaupoBaHusl.

HopmartuBHas 6a3a cyobekTa
®denepannu Ha IpUMepe

r.MockBbl. 3agaun
PErMOHANIbHBIX
WH()OPMAIIMOHHBIX IIEHTPOB.
Posnb HOBBIX
MH(OPMALIMOHHBIX
TeXHOJIOrui. Meroauka u
OpraHu3aIys NpOBEACHUS
sHeproaynurta. Bubl
SHEProayauTa, OCHOBHBIE
ATanbl OpraHu3aluu U
MIpOBEEHUS paboT Mo
JKCIIpEcC-ayIuTy U
yIIyOJICHHOMY

00CIIEeIOBAHUIO




KonnuectBo

HaumenoBan Coneprxanue TUCUUTLITAH ®opma TK
ue (Mopyieit) 4acoB
JTUCUHUTLITNH
(MotyIeit)
SHEPrOXO035UCTB NPEAIPUITUI

U opranuzainui. Meroauka
skcnpecc-ayauta. OCHOBHbIE
uenu u 3agaun. Metoauka

cbopa uadopmarmmu o
MOTPeOJIEHUU YHEPrOPECYPCOB
1 OCHOBHOM
SHEProNnoOTPEOIISIONIEM
000opyn0oBaHUU. AHAIU3
SHEPreTHUECKUX MOoKa3aTenei
HHEPTOUCIIONH30BAHUS
OpraHu3aIyil U ero
OTJEIIBHBIX MOJPa3ACICHUMN.
3aKiro4eHre o pe3yapraTam
JKCIIpECC-IHEProayAuTa u
OCHOBHBIE BbIBO/Ia. MeTo1uKka
yriy0aeHHOTO 00CcIeI0BaHus
SHEProxo3s1cTBa
opranuzainuii. OCHOBHbIE
LEJH U 33]]a41 yTI1yOJIeHHOTO
obcnenoBanust. Opranu3anus
yueTa KOTelIbHO-TIEYHOTO
TOILJINBA, TCIIOBOM B
AIIEKTPUYECKOM SHEPTHUH,
BOJIbI M C’KATOTO BO3/1yXa.
DHepreTudyecKkuil macmnopt
MPEANPUITHI U 0OHEKTOB
XKX. Conepxanue
pacYETHO-TIOSCHUTEIbHON
3anmucku U Hopm macmopra.
Metoauka pa3paboTKu
OanaHca KOTEeIbHO-TIEYHOTO
TOTIJIMBA HA OCHOBE
pacueTHBIX M pacyeTHO-

Metoauka pa3paboTku
OanaHca >eKTPUYECKON

yacTH OajaHca.
DHeprocoOeperaromnme

Pacxo/i0B BOJIBL.
DddexTuBHOCTD

ONBITHBIX METOMOB. AHAIN3
pacxoHo# yacTu OanaHca.

SHEpPruu. AHAJIN3 PacXOIHON
MEPOIPUATHS 110 CHUYKEHUIO

HCIIOJIB30BAHUA SHEPTHUU U

TUIIOBbIE YHEprocoeperaromme
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npoekToB. IHpopmaIoHHbIe

MIPUEMBI B TETUTOPUKAIIUN
TEIJIOBBIX CETSX.
DddexTuBHOCTD

UCIOJIb30BaHUs YHEPTHH B
KIITAITHO-KOMMYHAITEHOM
XO35IIICTBE U TUTIOBBIE
sHEprocOeperaronme
mepornpustus. [Ipudopnoe
o0ecTieYeHrsl YHEPToayANTA.
TunoBbie 0OBEKTHI, 337a4U U
crienuQuKa JMarH0OCTUYECKUX

U3MEpPEHUI Ha IPEPHUITHSIX.

Mertonbl 1 cpeacTaa
n3Mepenuii. Beibop cpencts
W3MEPEHU I OLCHKHU
MapaMeTpoB TEIUIOBHIX U
IEKTPUICCKUX CUCTEM,
pacxoza KUIAKOCTEH,

CKOpPOCTH IOTOKOB BO3/1yXa,

TEMIIEPATYPbI, OCBEIICHHOCTH.
MoOubHBIE

JTUArHOCTHYECKHE
nabopaTopui.
OHeprocbeperatomye
MPOTPAMMBI U TTPOCKTEHI.
D¢ dexTuBHBIE

JIEMOHCTPAIIMOHHBIC 30HBI

BBICOKOM DHEPTETUYECKOU

s dextuBHOCTU. TEXHUKO-

HYKOHOMUYECKAs OLIEHKA

WHBECTUITUOHHBIX
sHeprocOeperaroImx

IIPOEKTOB. bU3HEC-TIPOEKTHI

sHEeprocOeperaroImx

MIPOEKTOB.
[IpenmnoururenpHbIC

BapHAHTHI BHEAPCHUS

sHeprocOeperaroImx

MPOEKTHI B 00JIaCTH
panroHAIHLHOTO

HHEPrOUCIIOIb30BAHUS U

IHEPTroCOEPEIKECHNUS.

Aemomamuszu
posanHbvie
cucmemol

OCHOBHBIE ITOHSITHUSI
yIpaBiIeHUs: 00bEKT

YHpaBJICHUS, [ICIIb

Tecmuposanue




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
Ynpasnenus yIpaBJIEHUS, KAU€CTBO
mexHono2uye ynpasieHus. Posb
cKuUMU yIIpaBJIEHUs B 00ECTIEUEHUN
npoyeccamu (GYHKIIMOHUPOBAHUS

TEXHUUYECKUX U COLUAJIbHBIX
cucteM. Crucrema
«IIPOU3BOJICTBO, OpraHU3aLus,
ynpasieHuey. Mepapxuueckas
CTPYKTYpa CUCTEMBbI
yIpaBICHHUSL.
ABTOMaTHYECKOE U
ABTOMATHU3UPOBAHHOE
ynpasieHue. CucreMbl
ABTOMATUYECKOTO YIIPABIICHUS
(CAY)u
aBTOMATU3HPOBaHHbBIC
cuctemsl ynpasienus (ACY).
Buner ACY.
ABTOMAaTH3UPOBAaHHbBIE
CUCTEMBI YIIPaBJICHUS
npousBojicTBoM (ACVYTII),
aBTOMATU3HPOBaHHbBIC
CUCTEMBI YIIpaBJICHUS
TE€XHOJIOTUYECKUMHU
npoueccamu (ACYTII),
UHTETPUPOBAHHBIE
aBTOMATU3HPOBaHHbBIE
CHCTEMBI YIIPaBJICHUS
(MACY). Yopasnsromue,
MH(GOpPMaLMOHHbIE U
BCIIOMOTraTeibHble (PyHKINUU
ACYTIL ITpumenenne OBM
B ACYTII. ®yHkunoHanbHas
crpykrypa ACYTIL YcnoBus
MOJTHOM aBTOMAaTHU3aIUU
yIpaBJieHUS.
TexHomOTHYECKHI OOBEKT
ynpasnenus (TOY). CpolicTBa
TEIJIOTEXHUYECKUX OOBEKTOB
yIpaBJieHUS.
TexHonmornueckas cxema
CUCTEMBI LIECHTPAIM30BaHHOI O
termocHabxenust (CL[T) u ee
XapaKTepUCTHKa KaK 00beKTa
yrnpasiieHus. JleKkoMImo3unus

CJIIO’KHOM CUCTEMBL.
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ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

VYpasiseMble napamMeTphl U
YIPaBIISIOLIUE BO3ACHCTBUS B
CUCTEME LIEHTPAJIN30BAaHHOTO
TEIIOCHAOKEHUSI.
JpoccenbHble peryaupyromme
opranbl. YacToTHOE
yIpaBJ€HHE
MIPOU3BOIUTENIEHOCTHIO
HacocoB. Bozmymaroniue
BO3JICHCTBUS B CHCTEMax
TEIIOCHA0KEHUS U
oToIuieHus. MeTobl
MaTEeMaTHYeCKOIro OMHUCAHUS
O00BEKTOB YIIPABJICHUS U
CUTHAJIOB B CHCTEMaX
ynpapneHus. JJunamudeckue
XapaKTePUCTUKU OOHEKTOB
yIpaBIeHHUS.
WNnpopmannonsoe
o0ecrieueHre mpoIeccoB
ynpasieHus. Buabl curnanos
B CUCTEMaXx yNpaBJICHU
(aHaJIOTOBBIE €CTECTBEHHBIC U
YHU(PUITUPOBAHHBIE CUTHATIBI,
JUCKPETHBIE CUTHAJIBI).
Mertonbl 1 cpeacTBa ais
M3MEpEHUs] OCHOBHBIX
TEIUIOTEXHUYECKUX
napametrpos B CLIT.
ABTOMAaTHYECKHE CUCTEMBI
perynupoBanus (ACP) —
Ha3HAYeHHUE U IPUHIIHUITHI
nocTpoeHus. Tunoseie
AITOPUTMBI PETYIUPOBAHUS —
nponopunoHanbHelif (I1),
IIPONOPLIMOHAIIBHO-
uHTerpanbubiii (ITN),
IIPONOPLIMOHAIBHO-
MHTETrpabHO-
muddepentmansabiii (ITA).
Crioco0sI peas3aruu
AJITOPUTMOB PETYTUPOBAHHUSL.
ABTOMaTHYECKHE PETYIATOPbI
IPSIMOTO U KOCBEHHOTO
JIEUCTBUSL.

MUKpPOIIPOLIECCOPHBIE
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ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

KOHTpOJLIEpsl. THUIIOBBIE
cxembl ACP. Ilonstue 00
ONTUMAJIBHON HACTPOMKE
perynsaropa.
CamonacTtpauBaronecs
(amanTUBHBIC) PETYIATOPHI.
Jlornueckoe ynpasieHue u
JIOTUYECKHE aBTOMATHI,
JIOTUYECKUE
MHUKPOTPOIIECCOPHBIE
KOHTPOJUIEPHI (JIOMUKOHTBI).
OcHOBHBIE TOHATHUSA
ONTUMAJILHOTO YIPABJICHUS.
3amaun U mpoOIeMbl
ONITUMH3AINN
TEIJIOTEXHOJIOTHYECKUX
npoueccos. [Ipobnema nceBno
onTuMu3anuu. PeanbHbrit
3¢ (deKT NIpUMECHEHHUS
«IIPOTPECCUBHBIX»
JITOPUTMOB YIIPABJICHUS,
METOJIOB TEOPUU HEYETKHX
MHOK€ECTB (a3 METOJI0B) B
pELICHUHN 3aJa4 YIPaBICHHS
TEXHOJIOTUYECKUMHU
nporneccamu. I[IporpammHO-
texuudeckue cucrtemsl (I1TC)
JUTSL YIIpaBIeHUS
TEXHOJIOTUYECKUMHU
nporeccaMu: Ha3HaYeHHe 1
BO3MOYKHOCTH, TTPUHITUITBI
MOCTPOCHMSI, PA3HOBUIHOCTH,
npo6iema Boidbopa. [Tpumepsr
coBpemeHHbIX [ITC,
MIPUMEHSEMBIX B CHCTEMax
LEHTPAIIN30BaHHOTO
TeriocHabxkenus. Oo1ee u
CIEMAIBHOE POrPaMMHOE
obecneuenne ACYTII.
[Tonsitue o SCADA-
nporpammax. OcOOEHHOCTH
MPOEKTUPOBAHHUS CHCTEM
yrnpaBieHus Ha 0aze
coBpeMeHHbIX ITTC.
[Tpo6eMbl MOZEpHU3ALIMH
JENCTBYIOINX CUCTEM
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ue
JHCIUATLINH
(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK

KonnuectBo
4acoB

yrpasienus. Llenu n
1eJIeCO00Pa3HOCTh 3aMEHbI
KOMILJIEKCA TEXHUYECKUX
CPEZICTB aBTOMAaTH3aLlUH.
Konuenuus monepuuzanuun
CHUCTEM YIPABIICHHUS.
Jucneruepckoe ynpaBieHUE
LHEHTPAIN30BaHHBIM
TEIIOCHA0KEHUEM.
[IpoGeMbl OLIEHKH TEXHHUKO-
SKOHOMUYECKOU U
3KOHOMUYECKOU
3¢ (HEeKTHBHOCTH
aBTOMAaTHU3ALMH U
UH(OPMAIMOHHBIX (PYHKIINN
ACY. CoBpeMEHHbBIE HAyYHbIE
poOJIEMBI B 00JIACTH
YIPaBJICHUS
TEXHOJIOTHYECKUMU
MPOLIECCAMHU U
IIPOU3BOJICTBOM.

Booonoozom
06Ka U
3awuma om
KOppo3uu

CrtpoeHue u CBOMCTBA BOJIBI.
[IpuposaHbIe U CTOUHBIE BOABI.
CocraB npupOIHBIX U
CTOYHBIX BoJ. Ilokazarenn
KauecTBa NPUPOJHBIX BOJ:
(U3UKO-XMMHYECKHE,
TEXHOJIOTUYECKHUE,
OMOJOTNYECKH. YTIIEKUCIIOe
paBHOBecue. BinusHue
IIPUPOJIBI IPUMECEN B BOJIE Ha
paboty kotenbHbIX 1 TOC.
Hopwmel nurarensHON BOABI
JUISL CHCTEMBI TEIIOCUIIOBOTO
obopynoBanusi OCHOBHbIE
METO]Ibl OYUCTKH BOJBI.
OcgetnieHne NpupoIHON
BOJBL. MexaHudeckoe
¢unbTpoBanue. O4ncTka
BOJIbI OT KOJUJIOMTHBIX
npumecel. TexHonornyeckas
CXEMa OYUCTKH BOABI OT
KOJIJIOM/IOB.
O6e33apaxxuBaHue
MPUPOJIHBIX U CTOYHBIX BOJI.
XKectkocTh Boapl. O61mue

Tecmuposanue




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

MOHATHUSA. Y MATYEHHUE BOJIbI
METO/I0M OCaXKJICHHUSI.
TexHonorus cono-
M3BECTKOBOI'O METOJA.
Tepmuueckoe ymsaryenue
BOJIbL. Teoprs HOHHOTO
obMeHa. loHUTBI. YMsTUeHHE
1 00€CCOIMBaHUE BOIBI
METOJIOM HOHHOTO OOMEHa.
KarnonupoBanue,
AHWOHUPOBAHHUE BOJIBI.
TexHOIOrnYecKre CXeMbl
HOHUPOBaHUS BOAbL. OYHCTKa
BOJIbI OT PACTBOPEHHBIX B HEH
HMOHOB 3JIEKTPOXUMHUYECKUM
METOJ0M. DJIEKTPOANAIINS.
Herazaius Boasl. MeTos
neaspauuu. Bakyymnas,
TepMUYECKas Jearparus.
Cxema nexkapboHH3aTOpA.
MeToabl XUMHUYECKOU
Jlera3aluyy NpupoIHOM BOJIBIL.
TexHonorus u anmnaparypa
COBPEMEHHOM
XUMBOJOOYUCTKH. CXEMBI
MOJIHOTO 00ECCOMMBAHUS
BOJIbI. OO01as
XapaKkTEepUCTHKA
KOPPO3UOHHBIX MPOIECCOB.
Knaccudukanus
KOPPO3UOHHBIX MPOIIECCOB.
Mertob! OLIEHKH
KOPPO3HOHHOW CTOMKOCTH
MetasuioB. [lokazaTenun
Kopposuu. JlecarubanipHas
LIKaJla KOPPO3UMHOU
crorkocTu. ['a3oBas
(BBICOKOTEMITEpATYpHAsT)
Koppo3sus. TepmoguHamuka
ra3oBOM KOPPO3UH.
’KapocTonkoCTs,
JKapOMPOYHOCTh METAJIOB.
Kunernka n Mexanusm
ra3oBOM KOPpPO3HUH. 3aKOHBI
pocTa miIeHOoK. MeTo bl
3allIUTHl METAJJIOB OT
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®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

Coneprxanue TUCUUTLITAH

BBICOKOTEMIIEPATYPHOI
Koppo3uu. ['azoBas koppo3us
BOXHEUIIMX METAJJIOB U
CILJIaBOB HA UX OCHOBE.
DNEeKTPOXUMHUYECKast
Koppo3sus. OnpeneneHue.
BeposiTHbie KaTOIHBIE U
AHOJIHbIE PEAKLUU
3JIEKTPOXUMHUYECKOM
Koppo3uu. Kopposnonusie
nuarpaMmmsl. [Ipumenenue
JUarpaMm Jijisl yCTAaHOBJICHUS
BO3MOKHOCTH
3IEKTPOXUMUYECKON
KOPPO3HH, IBHKYIIEH CHIIBI,
THUIIA KaTOJIHOM peaKkuu.
Kunerunka
3IEKTPOXUMUYECKON
Koppo3uu. Kunernueckas
TEOpHsI KOPPO3UHU, TEOPUS
JIOKaJIbHBIX JIEMEHTOB.
[ToTeHuman KOppo3uu U TOK
KOPPO3UH KaK OCHOBHBIE
XapaKTEPUCTUKU
KOPPO3UOHHOTO MpOoIECCa.
KonTponupyromuii npouecc.
AHOJIHBIE pEaKIUH B
YCIIOBUSX KOPPO3UU U UX
BIIMSIHME HA CKOPOCTh
koppo3uu. OCHOBHbIE
3aKOHOMEPHOCTHU
pPacTBOPEHMS METAILIIOB B
AKTUBHOM COCTOSTHUU.
ITaccuBHOE COCTOAHME
MeTauioB. Teopun
[IACCUBHOI'O COCTOSIHUS.
AHomHas
MIOTEHIIMOCTATUYECKas
kpuBas. [IepenaccuBanusi.
CriocoObI epeBoia METaLIOB
B [TACCUBHOE COCTOSTHUE.
Koppo3us cruiaBoB Tuna
TBEPJOTO PACTBOPA U TUIIA
MEXaHUYECKON CMECH.
[TuTTHHTOBAsA KOPPO3HUSL.

[IlesieBast KOppo3usl.
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Mexkpucrammdeckas

Koppo3us. OnpezeneHue.
IIpumepsl. YcnoBus ux
BO3HUKHOBEHHUS. MeTo bl
3ammTel. Kopposus nox
HaIpPSDKEHUEM.
Koppozunonnoe
pacTpecKruBaHUE.
Koppo3uonHas ycTanocTs.
[Ipenen KOppO3MOHHOM
yctasnoctu. DperTuHr-
Koppo3usi. KaButanumonnas
KOppo3us. Y CIIOBUS
BO3HUKHOBEHHUS, METO/IbI
3amMThl. ATMOC(hepHas
kopposus. [Tomzemuas
Koppo3usi. Mopckas
Koppo3usi. buonorus
KOpPpO3HH. Y CIIOBUS
BO3HUKHOBEHUS, MEXAaHU3M,
OCHOBHEIC OCOOCHHOCTH,
METO/IbI 3aIuThL. O630p
METOJIOB 3aIIUTHl METAJUIOB OT
NEKTPOXUMHUYECKOU
kopposun. Knaccudukamms u
o0ocHOBaHME BbIOOpa
METO/IOB 3aIlIUTHI.
IIpenynpexnenue KOppo3uu
Ha CTaJUU MPOEKTUPOBAHUS.
JlerupoBanue, amopdHbIe
CIUIaBbl, HEOPTaHUYECKHE
MeTaJuIbl. 3alUTHbIE
MOKPBITHS — HEOPTaHUUECKHE
U opraHnyeckue. Meroasl
00pabOTKH KOPPO3MOHHOM
Cpeabl. DIEKTPOXUMHUUECKHE
METO/IbI 3aIIUTHl METAJJIOB OT
koppo3uu. Katonnas u
aHojHas 3auuThl. O0nacTu
npumeHeHus. O630p MeTo0B
KOPPO3UMOHHBIX UCTIBITAHUNA U
HCCIIEIOBAHUM.
Crannmaptuzamnus B 00JacTi
KOPPO31H U 3alUTHI OT HEE.
CraHgapThl €IUHOM CUCTEMBI

3alIUTBI OT KOPPO3UH U
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ue (Mopyieit) 4acoB
JUCLUTUTMH
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crapenus (C3KC). Koppozus
BOJSIHBIX U MAPOBBIX KOTJIOB.
Koppo3us meTainoB TypOuH u
KOHJICHCATOPOB TypOUH.
CrosiHOUHast KOppO3Us U €€
perynpexieHue.
NHrHOUTOPBI ¥ KOMIUIEKCOHBI
JUTSL 3aIIMTHI OT KOPPO3UHU
TEIIOIHEPTETHIECKOTO
000pyIOBaHUS U TETIOBBIX
cereld. IHruOuTOpHI
koppo3uu. Knaccuduxanus u
MEXaHHM3M B3aUMOCHCTBHS
uHruOuTopoB. OlueHKa
3¢ (HEeKTHBHOCTH JICHCTBUS.
NHruOuTopsl Kak aHOTHBIE U
KaTO/HBIE TTACCUBATOPEI.
Kommnekconsl u
KOMIUIEKCOHAThL. MeXaHu3M
oOpa3zoBaHHs
KOMIUIEKCOHATOB. XEIaHTHbBIN
3¢ deKT 1 JSHTATHOCTD.
CrpoeHue u yCTOWYUBOCTb
KOMIUTEKCOHOB. Kpurepuu
BBIOOpA U PACcUET JO3UPOBKHU
KOMIUIEKCOHOB. PacTBOpBHI.
O6mue noasarus. CriocoOnl
BBIPKEHUS KOHIICHTPAIH
pacTtBOpoB. PacTBOPpUMOCTS.
PacTBOpBI HEITEKTPOIHUTOB.
O6mue 3akonbl. Kumnenue u
3aMep3aHue PacTBOPOB.
OcMoTHYECKOE JTaBJICHHE.
OCHOBBI TEOpPHH PACTBOPOB
ANEKTPOIUTOB. CHUITbHBIE
AIIEKTPOJIUTHL. AKTUBHOCTh
noHoB. Koappunuent
akTuBHOCTH. MloHHas cuna
pactBopa. Ciadbie
aneKTponuThl. CTeneHb
JTUCCOITUAITAH JICKTPOJIUTOB.
KoncranTa qucconunanuu
cabbIxX 25eKTpoauToB. Bona,
KaK CIa0bIi AIIEKTPOIIUT.
DNEeKTPONUTHYECKAs

Jucconuanus BOAbI.
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ue (Mopyieit) 4acoB
JUCLUTUTMH
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Bonxopoanslii mokasaress.
Monmaoic u KoncTpykuuonssie Tecmuposanue
9KCnIyamayu MatepHaibl. Buibl
A MPUMEHSEMbIX MaTEePHUAJIOB:
NPOMBILUUTLEHH CTaJIu, IIBETHBIE METAJLIBI,
020 HEMETaJUTHYECKHe
o0bopyodosanu Marepuaibl. Beroop
A KOHCTPYKIIMOHHBIX

MaTEpHUAJIOB JIIS
U3rOTOBJIICHHS U PEMOHTA
TEIIOMAacCOOOMEHHOMN
anmapatypsl. OCHOBBI
KOHCTPYUPOBAHHS
TEIIOMAacCOOOMEHHOTO
00opynoBaHusl.
Krnaccudukanus
KOHCTPYKTHUBHO-
TEXHOJIOTHYECKUX CXEM
cOOpKH
TEIIOMAacCOOOMEHHOTO
obopynoBanusi. CBapka u

VYerpoiicTBa u
MIPUCTIOCOOTICHHUS TSt
KOHTPOJIA Ka4eCcTBa
M3TOTOBJICHUS allllapaToB.
Ucnerranms
TEIIOMacCOOOMEHHOM

HCCJIeIOBATEIbCKUX U
THUIIOBBIX MCITBITAHUIA:
HCCJIeI0BaTEIbCKHE,
JIOBOJIOYHBIE, IPUEMOYHBIE,
KOHTPOJIbHBIE, IPUEMO-
CIaTOYHBIC,
AKCIUTyaTallMOHHBIE.
TexHoIOrn4YecKre METOIbI
WCIIBITAHUS COCYZIOB Ha

FI/IIlpaBJ'II/I‘-ICCKI/IC )51

HUCIBITAaHUAX. TermnoBas

JPYTHE CIIOCOOBI COSTUHEHUS
JeTanei 1 y3JI0B anmapaToB.

anmnaparypsl. Buasl HaydHO-

IMPOYHOCTb U TCPMETUYHOCTD.

ITHEBMAaTUYECKUE UCIIBITAaHUSI.
KoHTponbHO-U3MepUTENbHBIE
npuOOpkI, MPUMEHSIEMbIE TTPU




yctanoBok. CBOMCTBa,
CTPYKTYypa U BUJIbI
TETJION3OJISILITOHHBIX
MaTtepuanoB. MoHTax
TETJION3OJISILITOHHBIX
KOHCTpYKIMi. MeTonnka
pacuera TEeIIOBOW HU30ISLHH.
31aHus U COOPYKEHUS IS
TEMI000MEHHBIX YCTaHOBOK.
OcHoBHbIE TPeOOBAHUS K HUM.
B3priBoonacHsie u
M0KapOoNacHbIe 3JaHUS U
coopyskenusi. Orpaxaaroniue
KOHCTPYKIUU. CTpOUTENbHBIE
AJIEMEHTHI TPOMBIIIICHHBIX
3/1aHUN U COOPY>KEHUH.
MouTax o0opy10BaHUs
TEIJIOMacCOOOMEHHBIX
ycTaHoBoK. Opranuzarus
CTPOUTENbHO-MOHTAKHBIX
pabor. [IpoexT mpous3BoACTBa
paboT mpy MOHTaXE.
MOHTa)XHBIC MEXaHU3MBI U
WHCTPYMEHTBI. MeTobl
MOHTaXa 000pYIOBaHUS:
METO/] CKOJIbXKEHUS, METO/T
MIOBOPOTA BOKPYT IIAPHUPA,
METO/]T BBDKUMaHHUSI.
ITocieMOHTaKHOE UCIIBITAHHE
YCTaHOBOK M MOJTOTOBKA UX K
sKcIuTyaranuu. Hamagounsie
paboTsl. Busl u 3anaun
HaJaJ0YHBIX paboT.
Opranu3zanus mycKOBBIX U
PEKUMHO-HANIQ0YHBIX padoT.
PexxumHoO-Hana104HbIe,
MIPUEMOYHBIEC ¥ KOHTPOJIBHO-
0alaHCOBBIE UCTIHITAHUS.
TexHu4ecKui OTYET O
MPOBEACHUU MMyCKOBOM
HaJIaJIK1 TEIJIOTEXHUYECKOTO
obopynoBanus. [lepBuunas
00paboTKa pe3yabTaToB

HaOroneHuil. Metoauka

HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
W30JISILMS
TEIUIOUCIIOB3YIOIUX
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00paboTKH pe3ynbTaTOB
ucnbiTaHui. KOHTpOIbHO-
U3MEPUTENIbHBIC TPUOOPHI TIPU
HaJIaJI04YHbIX UCIBITAHUSX.
DKcIutyaTanus
TEIIOMCIIOJIB3YIOLTUX
yctanoBok. OCHOBHBIE 3a/1a4u
JKCIUTyaTaluu
MPOMBIIIIICHHOTO
ob0opynoBaHusi. XpaHeHHe
TBEPJBIX, KUJKUX U
ra3o00pa3HbIX cpea U
TEIJIOHOCHUTEIIEH.
HopmaTtuBHbIe mpaBuiia
coOroAeHUS
9KCILTYaTalMOHHOTO PEKUMA.
OCHOBBI 3KCIUTYaTallH
YCTaHOBOK JJIsl TOJIOTPEBA
YKUJIKOCTEH, UCTIAPUTEIIEH 1
naporpeodpasoBareei,
BBITIAPHBIX, CYIIMIIBHBIX,
PEKTU(UKAIIMOHHBIX,
a0COpOITMOHHBIX,
MapONKEKTOPHBIX
XOJOAMIBHBIX YCTAaHOBOK, &
TaKk)Ke CUCTEM
KOHWIIMOHUPOBAHUS U
BeHTW K. OOpa3oBaHue
OTJIOKEHUH Ha MOBEPXHOCTSIX
Harpesa u 0opr0a ¢ HUMH.
DKcrutyatauus U KOHTPOJIb 3a
paboToii BCIoMOTaTeIbHOTO
000pyI0BaHUS
MPOMBIIIJICHHBIX YCTAHOBOK
(TpyOOIIpOBOIOB,
KOHJICHCATOOTBOJYUKOB U
T.1.). OCHOBHBIE
MEPOIPHUATHS PU aBAPUIHBIX
ocTaHoBax. PeMOHT
obopynoBanusi. OCHOBHBIE
MpaBHJIa JEMOHTaXa
obopynoBanusi. Cuctema
TUTaHOBO-
peIynpeauTeTbHOTO
peMOHTa 000pyAOBaHUSI.
Buael pemonTa
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ue (Mopyieit) 4acoB
JUCLUTUTMH
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obopynoBanusi. HopmaTussl
Ha PEeMOHT 000PYIOBaHMUS.
ABapuiiHble U
BOCCTaHOBUTEJIbHBIE PEMOHTBI
000pyI0BaHUA.
OnekmpocHa [IpousBoacTBO U Tecmuposanue
Oorcenue u pacnpezeneHue
91eKmpoooop | NEKTposHepruu. MIcTouHuKH
yoosanue NOTEPb SHEPTUU Y
npeonpusmu | TIOTPEOUTENICH HAa BHICOKOM U
. HU3KOM HalpsDKEHUU.

OCHOBHBIC TTOJI0KEHHS
HOPMAaTHBHOTO JOKYMEHTA —
Tunosoi. MHCTpYKLIMH 110
YYETY JIEKTPOIHEPTHH TIPH €€
MPOU3BOCTBE, llepeaue u
pacnpenenenuu (P/]
34.09.101.94).
Knaccudukanus npudopos
yueta sHeprun. Oomue
METPOJIOTHYECKHE
XapaKTEPUCTUKHU U
BO3MO>KHOCTH pabOThI B
ABTOMAaTU3UPOBAHHBIX
crucTeMax KOHTPOJIS M ydeTa
anektpo3neprun (ACKYD).
PacuetHblit (KOMMepUeCKHil)
U TEXHHUYECKUMN
(KOHTPOJIBHBIN) yueT
anekTposHepruu. [Ipodiemsr
OpraHM3alMK y4eTa.
H3mepuTenbHbI KOMIUIEKC U
cucTema ydera
3IEKTPOIHEPTUU. DIEMEHTHI
KOMIIJICKCa —
TpaHcGopMaTopsl TOKa U
HaIpsDKEHU s, CYCTUNKHU
SHEPTUH, JaTYUKU
HMMITYJTbCOB, CYMMATOPBI U
JINHUH CBSI3HM, HCTOYHHUKH MX
norpemHocteil. Onpenenenue
MOTPEUTHOCTH KOMILIEKCa
coritacao Tumosoi
uHcTpykuu. CocTapistoliue
MOTEPH DPHEPTUU HA
IIOICTAHIINH




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
(pacripeeIUuTeILHOM

nyHkTe). Pacnonosxenue
U3MEPUTEIIbHBIX KOMILIEKCOB
B CX€Max MOJICTaHLIUN U
IIYHKTOB JUIsl pAaCUETHOTO U
TEXHUYECKOI'O y4yeTa SHEPTUH.
Pacuer nomycrumoro u
(hakTH4YecKoro HebamaHca
IIOTEPH dHEPruu 1o TUoBon
MHCTPYKIMU KaK IIOKa3aTelb
3¢ (HEeKTHBHOCTH TIepeaadn U
MOTpeOIeHUs] PHEPTHH.
NupykumoHHbIE
TEJIEMETPUUECKUE CUETUUKHU.
[Tpunuun pa®oTs! U
YCTPOMCTBO Ha IPUMEPE
cuetunka CA3Y 1M 670 [ c
JATYMKOM UMITYJIbCOB. CXEMBI
BKJIFOUEHUS CUYETUYMKOB B
onHO(Da3HBIX, TpeX(pa3zHbIX
TPEXIPOBOJHBIX U
Tpexda3HbIX
YETBIPEXITPOBOAHBIX LIETISAX C
TpaHchopMaTopaMu TOKa U
HaNpsDKEeHUs. 3aBUCUMOCTD
MOTPEIIHOCTH
MHAYKIIMOHHOTO CYETYHKA OT
Harpy3KHu U KJacc TOYHOCTH
cuyerunka. [IoBepka cuerunka
no I'OCT 8.259 —77.
DNEeKTPOHHBIE CUCTYUKH,
ucnoap3yromue Mmeron HHINMM-
AWM, ¢ TenemeTprudecKuM
BBIXOZOM. biok-cxema
CUETYHMKA U MPUHIUI paOOTHI.
OcobeHHOCTH TTOBEPKH
JIEKTPOHHBIX CUETYHUKOB.
MukpoIpoueccopHsie
cuetunku Anbpa ABb-BOU
Merponuka. biok-cxema u
MPUHLINI PaOOTHI.
MukporpoueccopHblit
CUETYHK KaK U3MEPUTEITbHBIN
komiuiekc ACKY D Boiciiero
ypoBHs. TpeboBanus k
aBTOMATHU3MPOBAaHHOU




ue

(MotyIeit)
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(Mopyieit)

®opma TK
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CUCTEME y4eTa U KOHTPOJIs
AJEKTPOIHEPTHU KaK
KOMIUICKCY TEXHHUECKUX
CPE/ICTB — CYETYHKOB C
JaTYNKAMH UMITYJIbCOB,
YCTpOHCTB cOopa
unpopmanuu (YIICH),
KaHAJIOB CBSI3U M CPEJICTB
obpabotku. Cucrema MACYD
3A0 DHOJIBKO,
CTPYKTypHasi CXema ee 1
BO3MOKHOCTH TIPH
rcnoJib3oBanuu B KKX.
[TpoMBIIICHHBIE CUCTEMBI
ACKYVYD Ha 0a3e c4eTUMKOB
Anbda, 0cOOCHHOCTH UX
BHEJIPCHUS U BO3MOXKHOCTH.

OcHogvl
mparncgopma
yuu
meniomul

Bsenenue. Haznauenue
TpanchopMaToOpOB TEIUIOTHI.
Knaccudukanms. O6mactu
MIPUMCHCHHSI.
TepMoanHaMuyeckue OCHOBBI
IIPOLIECCOB TpaHCHopMauu
TEIIOThL. DKCEepPTHs
Pa3IUYHBIX BHJIOB SHEPTHUU.
DKCepreTuuecKuil MeTo
aHajam3a. DKCepPreTuuecKue
IuarpamMmbl U n300pakeHue B
HUX PEATBHBIX MTPOIIECCOB.
Koadduunent
paboTocrnocoOHOCTH.
Onpenenenue
skceprerudeckoro KIIJI.
D¢ dexTuBHOCTD
TpaHchopMaTOpPOB TEIUIOTHI.
[TapoBbIe KOMIIPECCHOHHBIE
TpaHcPOpMaTOPhI TEIIOTHI.
OCHOBHBIE OTIMYHUS CXEM U
MPOIIECCOB PeaTbHBIX
MapOBBIX KOMITPECCUOHHBIX
TpaHc(hopMaTOpPOB TEIIOTHI
OT uaeanbHbIX. CXeMbl
OJIHOCTYIICHYATHIX U
MHOTOCTYIIEHYATHIX
XOJIOTUITBHBIX

TCIIJIOHACOCHBIX YCTAHOBOK.

Tecmuposanue




HaunmenoBan

Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)

Y 1enbHbIe SHEPro3aTpaThl U
KII/I mapoBbix
KOMITPECCHOHHBIX
TpaHCPOPMATOPOB TEIIOTHI.
XoJIOaUIbHbIE
KO3 PUITUEHTHI 1
K023 PHLIHEHTHI
TpaHchopmaIum.
DddexTuBHOCTD
XOJIOIUIBHBIX U
TEIJTIOHACOCHBIX YCTAaHOBOK.
X0JIOAUITBHBIE aTeHTHI U
xnanoHocureny. Hasnauenue
XJIaJJar€HTOB U
xynagoHocutesneid. OCHOBHbIE
TpeOOBaHUS K CBOICTBAM
pabouux areHToB.
TpeboBanus Kk 6€301aCHOCTH
Y 3KOJIOTMYECKOW YUCTOTE
areHTtoB. Kackannele
XOJIOTUJTHHBIC YCTAaHOBKH.
Cxema ¥ IpUHIUI PabOTHI.
Merton onpeneneHus
koa¢dulrenTa nogauu
KOMITPECCOPOB XOJIOMIIBHBIX
yCTaHOBOK. 3aBUCHMOCTD
koa(ddurmenTa nogayu ot
yCIOBUN pabOTHI
KoMmmpeccopa. BHyTpeHHuit
OTHOCUTEIIbHBIN
(uanukaropusit) KITJ
KoMIipeccopa. ['a3oBble
KOMITPECCUOHHBIC
TpaHcGopMaTOPhI TEILIOTHI.
OCHOBHBIE OTJITHYHUS CXEM U
MPOIIECCOB PEANTbHBIX Ta30BBIX
TpaHc(hOpMaTOPOB TETMIOTHI
OT UJCAIBbHBIX. Y AEIbHBIN
pacxon sneprun, KIT/I,
XOJOAUIIBHBIE KO UITUEHTHI
JIEHCTBUTEITLHBIX Ta30BBIX
TpaHCcPOPMATOPOB TEILIOTHI.
PerenepaTtopsl ra3oBbIx
YCTaHOBOK, CXEMBI
BKJTFOUCHUS U

KOHCTPYKTUBHOC




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUTUTMH
(MotyIeit)
odopmiieHue. ['a3oBbie

YCTQHOBKH C
HECTallMOHAPHBIMU
IpoLeccaMu.
AOGCOpOIOHHBIE
TpaHc(hOpMaTOpPhI TEILIOTHI.
[Tpunimn nercrTBus
a0bCOpOITMOHHBIX
TpaHc(hOpMaTOPOB TEILIIOTHI.
VY nenbHbIi pacxo]l 3HEPruM B
UJ€abHBIX YCTAHOBKAX U €ro
3aBUCUMOCTb OT
TEMIIEPATYPHBIX YPaBHEHUH.
CxeMsl U1 nporiecchl paboThI
peabHBIX a0COPOIIMOHHBIX
TpaHc(hOpMaTOPOB TEIIOTHI
HEIPEPBIBHOTO JIEUCTBUS.
Y aenbHbIN pacxo 3HEPrUU,
KIIJA. Meroauka pacuera
OJTHOCTYIEHYAThIX
a0bCcopOIMOHHBIX
TpaHc(hOpPMATOPOB TEIIOTHI.
be3nacocHble abcopOLIOHHBIE
YCTAHOBKH, CXEMBbI, IPUHIIHI
pabotel. CtpyliHble
TpaHc(hopMaTOpPhI TEIUIOTHI.
[IpuHIUIT NENCTBUS CTPYUHBIX
TpaHc(hopMaTOpoOB.
Knaccudukanus ctpyiHbIX
TpaHchopmaTopoB. OCHOBHBIE
ra3zoJlMHaMU4YecKue pyHKIIIH,
uXx (pu3nYecKoe 3HaUCHHE U
METO/Ibl OIIPEIEIICHNUS.
[TpuHIMNMATBHBIE CXEMBI U
KIIZl mapo3KeKTOpHBIX
XOJIOMJIBHBIX YCTAHOBOK.
Meroauka pacyera
MIapOCTPYHHBIX IKEKTOPOB.
Buxpessie TpanchopMaTopbl
teruia. [IpuHIMIMaNBEHAS
cXeMa U mporecc paboThl.
OcHOBHBIE XapaKTEPUCTUKH.
DHepreTuyeckuil 6agaHc.
DddextuBnocts u KI1/I.
TepmoanexkTpuyeckue

TpaHc(hOpMaTOPhI TEIUIOTHI.




HcTounuku SHEPTrUu KOTIOB U
UX XapaKTePUCTHUKA.
MartepuanbHblii 6anaHc
npolecca ropeHus TOIINBA.
TenoBoii Gananc KOTEIBHOTO
arperara. Pacrionaraemas u
MOJIE3HO-UCTOIb3yeMas
temoTa. [lorepu TemioTel u
UX OMpPENEeNIeHUs, TyTH
CHUKEHUS TIOTEPh U
MOBBIIICHUS YHEPTeTUYECKON
3¢ (PEKTUBHOCTH KOTEIHHOTO
arperara. KII/l xotna.
Knaccudukanms, obmme
XapaKTePUCTHKU U OCHOBHBIE
MOKa3aTeJIn TOMOYHBIX
ycTpoiicTB. Cixuranue
TBEPJIOTO, )KUJIKOTO 1
ra3oo0pa3HoOro TOIINBA B
KOTEJbHBIX arperarax.
Knaccudukanus u oCHOBHBIE
XapaKTEPUCTUKU Ta30BBIX
ropesnok, (hOpCyHOK,
MBUICYTOJIBHBIX TOPEIIOK .
TemnooOmeH B
paauaIuOHHBIX 1
KOHBEKTHBHBIX dJIEMEHTAX
KoTioB. [Tytn
WHTEHCU(PUKAITUT
Ter1000MeHa.
lManpoauHamuka cucteM ¢
€CTECTBEHHOU U

IPUHYIUTETbHON

HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JTUCUHUTLITNH
(MotyIeit)
Du3nyecKue OCHOBBI
TEPMOAIEKTPUUECKUX
npoueccoB. [I[puHIMIIHATIEHBIE
CXEMBbI MOJIYIPOBOAHUKOBBIX
TpaHc(hOpMaTOPOB TEILIOTHI.
VY nenpHbINA pacxo SHEPruu,
KIIJI.
Komenvnuie OO0m1as XxapakKTepucTUKa Tecmuposanue
VCMAaHo6Ku, KOTEJIbHBIX arperaTos.
Tennogvle CrangapTuzanus napameTpoB
ogueamenu u | W MOILIHOCTEN, MapKUPOBKa
HacHemamern komioB. Knaccudukanus
u KOTEJIbHBIX arperaTos.
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(MotyIeit)

Coneprxanue TUCUUTLITAH
(Mopyieit)

®opma TK
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nupKysinuen. Hapymenuns
MUPKYJSIIUU 1 60phoa ¢
HUMH. A3pOJMHAMHYECKOE
COIIPOTUBIICHUE
ra30BO3/IYIIHOTO TPAKTa
koTia. EcrecTBenHas u
HCKYCCTBEHHAs TAra. BoJHbIN
PEXUM, BHYTPUKOTIIOBBIE
MIPOLIECCHI U METO/IbI
MOJIy4EHHUsl YHCTOTO Tapa.
TemnoBbIe CXEMBI KOTEIBHBIX
arperatoB. OCHOBHbIE
AJIEMEHTHI KOTEIbHBIX
arperaros:
MaporneperpeBaTeiu, BOISHbIC
SKOHOMaii3ephl, BO3IyIIIHbIE
nogorpesarenu. O630p
KOTEeJIbHON TeXHUKU. KOTIIbI C
YBEJTUYCHHBIM BOJISTHBIM
oowemom. KamepHsie,
CEKIIMOHHBIE U
MHOro0apabaHHbIe KOTJIbI.
CoBpeMeHHbIE BOJIOTpEHbIE
KOTJIbI C €CTECTBEHHOM
LUPKYISIIUACH.
OreyecTBEHHBIE U
3apyOeKHbIE AaBTOHOMHBIE
OTOIHUTEIbHBIE KOTJIBI MaJIOU
U CPETHEN MOIIHOCTH.
[IpsimoTounble KOTiBI. KOTbI
MO/ HaJITyBOM U
BBICOKOHaMNopHbIe. Kol
HEIpPsIMOTO JEUCTBHUS U C
HEBOJHBIMU
TETUTIOHOCUTEIISIMH.
Bonorpeitnbie u
MMapOBOJIOTPEUHBIE KOTJIBI.
Kotnel, ucnomns3yromue
TETJIOBBIE OTXOIbI
MIPOMBILIJIEHHOCTH:
BBICOKOTEMIIEPATYPHBIC
OTXOJSIINE Ta3bl Pa3INYHbIX
TEXHOJIOTHYECKUX TPOIECCOB,
TEIJI0Ta PacIjIaBoB, IIJIAKOB,
TEXHOJIOTHYECKUX MPOAYKTOB,
AJIEMEHTOB TEXHOJIOTHYECKUX




HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUILINH
(MotyIeit)
YCTAaHOBOK M T.1. Beixon u

XapaKTePUCTHKU IIIJIAKOB.
[[Inako3osoynaneHue B
KOoTJaxX. AOpa3uBHBINA U3HOC
[IOBEPXHOCTEH Harpesa
KOTEJIbHBIX arperaToB u
0opnba ¢ HUM.
BricokoremneparypHas u
HU3KOTEMIIEpaTypHas
KOPpO3Us HApY>KHBIX
IIOBEPXHOCTEH Harpesa.
Koppo3us napoBoastHOro
TpakTa KOTEJIbHOI'0 arperata.
3arpsi3HEHUE TOBEPXHOCTEN
HarpeBa U METOJIbI OUYUCTKH.
OumncTKa NPOYKTOB CrOpaHUs
OT 30J1bl. MEXaHUYECKHE U
ANEKTPUYECKUE METOIbI
OUYMCTKH Ta30B. 3alura
aTMoc(epHOro Bo3ayxa oT
ra3000pa3HBIX TOKCHYHBIX
BBIOpOCOB. MexaHu3m
00pa3oBaHMsT TOKCUYHBIX
BBIOpOCOB. MeTobl
CHDKCHUS BPETHBIX
BBIOPOCOB Ha CTAUAX
MOATOTOBKU TOTUIMBA C
CKUTAHUIO, B MTPOLIECCe
C)KHTaHUS TOILIMBA M Ha
CTaIUU OXJIKICHUS
MPOJIYKTOB CTOPAHUS.

Hanagka Tomounoro

KoHTponbHO-U3MepUTenbHbIe
MPUOOPHI M ABTOMATH3AIUS

KOTJI0B. VcnbITaHus KOTJIOB.
Knaccudukanms ucnbpiTanuid.

npoiiecca, onpeaeacHue

IIPUCOCOB BO3/yXa B
KOTEJIbHBIN arperar,
HCCIIEIOBAHUE aXPOIUHAMUKU
TOIMOYHBIX KaMep.
Anmnaparypa sl IpOBEICHUS
ncneITanuii. OCHOBEI
AKCIUTYaTalMy KOTEJIbHBIX

arperatoB. [IpaBuna
0€30MacHOCTH U




(Excel, Mathcad, SMath u
np.) u UaTepHera s
pEIICHHS TUTIOBBIX 3a7a4
TEIIOMacCcOOOMEHa,
TEPMOJIUHAMUKH,
THJIPOTa30JMHAMUKH,
9HEprocOepeKeHUs,
3Hepro’hPEeKTUBHOCTH.
PaccmoTpenHsbie 3anaun
3aTParuBarOT MPOIECCHI
TE€Hepalny TEMI0BOM
SHEPTHH, a TAKKE MPOIIECCHI
KOTCHEpaIuu |
TpPUTEHEPALIHH,
KOHIUITHOHUPOBAHUS
MOMEIIEHUH, paOOTHI
TEINIOBLIX HACOCOB. Y IEJIEHO
BHUMaHUE TEXHOJIOTUSIM
co3aaHus 0a3 JaHHBIX MO
CBOIcTBaM paboOYMX Tel,
TEIUIOHOCHUTEINIEN 1
MaTepuaioB TEIUIOBO,
ATOMHOW M MPOMBIIIIIEHHOU
SHEepreTHKu. Pemenue B
COBPEMEHHBIX TTPOrPAMMHBIX
cpenax aaredpandyecKux,
UHTETPAITBHBIX U
b depeHIaTbHBIX
YpaBHCHHI TEPMOIUHAMHUKH,
TeIIOMaccooOMeHa,
THIPOTa30JMHAMHKH,
AHEProcOepeKeHUS 1
3Heprodh(PEeKTUBHOCTH.

PaGora ¢ cuMBOJILHOU U

HaumenoBan Copepxanue TUCLUILINH ®opma TK KonnuecTtBo
ue (Mopyieit) 4acoB
JUCLUILINH
(MotyIeit)
Oe3aBapuitHON pabOTHI
KOTEJIbHBIX arperaTos.
[TpaBuiia 6e30mMacHOCTH B
ra3o0BOM XO3SHCTBE.
HUnghopmayuo Posb coBpemMeHHBIX Tecmuposanue
HHble MH(OPMALIMOHHBIX
MexXHON02UulU TEXHOJIOTMI B MUHKCHEPHOU
no nesitenibHOCTH. V3nararores
cogepuieHcm OCHOBBI IPUMEHEHUS
806AHUIO MaTeMaTHYeCKUX METOJIOB,
cucmem COBPEMEHHBIX
menyiocHaddic | BBIYUCIUTENBHBIX CPEICTB
eHus
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YUCJICHHOW MAaTeMAaTUKOM IIPH
pElIeHNN HHXEHEPHBIX 3a7a4
TEIIOCHA0KEHMS, KO- U
TpUTeHEpaLUU
Hcnonn3oBaHue MIOCKOMA,
TPEXMEpPHOM JIETTIOBOM U
HAY4YHOH rpauku, a TaKxe
aHUMAIMH JUTs] WIUTFOCTPAluU
pelieHus 3a1a4y
TEIUIOTEXHUKH.
KommnsrorepHsie cpeacrsa
PHCOBaHHUS CXEM CUCTEM
teruiocHabkenus: Co3nanue
byHKIMI 1O CBOMCTBaM
paboumx Telt,
TEIJIOHOCUTENEH U
KOHCTPYKLIHOHHBIX
MaTepuaioB TEIUIOBOA,
ATOMHOMW M IPOMBIIIJIEHHOMN
sHepreTuku. [laker
WaterSteamPro. Onopa Ha
MaTeMaTUYeCKue 3HaHUs U
COBpEMEHHBIE KOMITBIOTEPHBIE
MaTEMaTHYECKNE IPOrPaMMBI
MIPU PEIICHUH UHXKEHEPHBIX U
Hay4YHO-TEXHUYECKUX 3a7au
TEIJI0CHA0XKEHUS
Hcnonp3oBanue pecypcos
NHTtepHeTa miia penieHus

TCIIOTCXHUYCCKHUX 3aJ1ay.
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