Hucruryr ¢unmnan ®I'bOY BO «HUY «M3WN» B r. CmoneHcke

HanpasJjienue moaroropku  13.04.01 TEINIOOHEPI'ETUKA u TEIVIOTEXHUKA

Bank 3axannii no cnenuaJbHOM YaCTH BCTYNUTEIbHOI O
HCNIBITAHUS] B MATUCTPATYPY

3ananmne Ne6 Ixk3aMeHAIIMOHHOTO OuJeTa (5 0a/1710B)
Tema 1. Teopemuueckas ocHosa meni0IHEP2eMUKU U MENTOMEXHUKU

3ananue 6.1
B3anmocCBsI3b TEPMOIMHAMUAYECKON CUCTEMBI M OKPYXKAIOIIEH CPEIbI.

3amanue 6.2
3aKkoH coXpaHEHHE U TIPEBPAIICHUsI SHEPTUH. MOIeNb epeiaun SHEPTUu.

Samanue 6.3
TepMOHI/IHaMI/I‘—IeCKI/Ie 3aKOHLI, JI@IZCTBYIOH.[I/IG B peaJ'IBHI)IX ra3ax.

3amanue 6.4
TemmnepaTypHoe moJjie, TpaJueHT TEMIIEPATYPhI, TUNIOTHOCTh TEIJIOBOTO IMOTOKA.

3amanue 6.5
OreHka paboTOCIIOCOOHOCTH CHCTEM Ha OCHOBE DKCEPTreTHUECKOTO aHAIIN3a.

3amanue 6.6
[ToTepu 3xceprum nmpu HeoOpaTUMBIX Tporieccax. Dkceprernueckuii KIT/I.

3amanue 6.7
TepmoMHaMHYEeCKHE OCHOBBI IIPOIIECCOB PACITUPEHUSI M COKATHSI Ta30B.

3aganue 6.8
TepMoanHaMuyecKue MPOIECCHl BO BIAXKHOM BO3/yXe.

3aganue 6.9
Hd nuarpamma Biia)kHOTO BO31yXa.

3aganue 6.10
[uxkn KapHo 1 ero TepMoiMHAMUYECKOE 3HAUEHHE.

[Tpumep npaBusbHOrO OTBETa Ha 3axanue 6.10
Huxa KapHo u ero repmMognHaMuyeckoe 3Ha4eHHe.

Yem Oosibllie TeIula B MPSMOM IMKJIE MPEBPAIIEHO B MOJE3HYIO paboTy M 4YeM MEHbLIe,
MO3TOMY €€ TepeaaHo TEIUIONPUEMHHUKY, TeM IUKJI 0ojiee SKOHOMUYEH U TEM, CIIeZ0BATENbHO,
BblmIe ero repmudeckuii KIT/I. B cBA3u ¢ 3TUM BO3HHKAET BOIIPOC, KAKOE MAKCUMAJILHOE 3HAYEHUE
MoxkeT umerh Tepmuueckuii KIIJI. Brepsblie stoT Bompoc moctaBun B 1827r. dpanmy3ckuit
umkenep C. KapHo B TakoM acmekre: «Bo3MoXHO 5 Oe3rpaHHYHOE YCOBEPLICHCTBOBAHHE
apoBoi MamMHbl B cMblcie yBenuueHus ee KIIJ[ win ecte rpaHuua, KOTOpyro IpHUpoja Bellen



MEIIaeT MepemarnyTb KakuM-Jm6o oopazom?». B pesynbrare KapHo npeamoxus MUK, Ha3BaHHbINA
€ro UMEHEM, UMEIOLMI ACHUCTBUTEIBLHO HAUBBICIIMK BO3MOXHBIN Tepmuueckuid KIIJI B 3aganHbIx
TEMIEPaTypHbIX TpaHULAxX, T.€. M[pPU 3aJaHHBIX TEMIEpaTypax TEIUIOOTJATYUKa H
TEIUIONPUEMHUKA.

Huxn Kapuao B koopaunarax PV, cuuTtas, 4To OH SBJISIETCS pABHOBECHBIM U YTO, KPOME TOTO,
ero copepiaer 1 kr pabodero tena.

A

v

B nauane nporecca pabodee tenmo umeet mapameTpsl pl, V1, T1 (touka 1, puc.1). Dta Touka
COOTBETCTBYET MOMEHTY, KOrja pabouee Telo cOooOmaeTrcs ¢ TEIUIOOTIATYMKOM W HAYWHACTCS
MPOLIECC PACIIMPEHHs] IPU IMOCTOSTHHOM Temmeparype, paBHod T1, no toukm 2. B mponecce
pacmuperust mo uzorepme 1 -2 xk paboyemy Tenmy mOABOAMTCS Teruio B konmdectBe (1. PaGorta
M30TEPMUYECKOTO PACIIMPEHUs ompenessercs riomanasio 1-2-6-8-1. 3a mpomeccom 1-2 ciemyer
pazoliieHne paboyero Teila C TEIUIOOTIATYMKOM U MPOUCXOJUT JAajbHelIIee paciiupeHHue o
aguabare 2-3. DTOT mpolecc MPOJOIDKAETCS IO TeX IMOp, MOKa MOPIICHb HE 3aliMeT KpalHee
MOJIOKEHHE, YTO COOTBETCTBYeT Touke 3. Pabora aauabaTHOro mporecca pacHIMpeHust
ompenenseTcs iomaaso 2-3-5-6-2. B 3ToT MOMeHT, T.e. B Touke 3, paboyee Temo cooOIaeTcs ¢
TEIUIONPUEMHUKOM, HMEIOIIUM TemnepaTypy T2, W HauyMHAeTCsl MPOLECC CXKaTHsl, B TEUCHHE
KOTOPOTO JOJDKHO OBITh OTBENEHO (2 eIeHMI] TeIuia. DTOT MPOLECC M30TEPMUUYECKHM, TaK Kak
pabouee Teno cooOIIEHO C TEIUIONPUEMHUKOM U paboTa €ro onpeaesieTcs miomaasio 4-3-5-7-4.

Korma otBox temna (2 mpekpaTturcs, pabouee Teyo pa3oOmiaercs ¢ TEIIONPUEMHUKOM
(Touka 4); nanpHelIIee ckaTUe MPOUCXOAUT IMo anuadate 4-1. B koHIe 3Toro mporiecca padouee
TEJI0 NpPUHHMAET IepBOHAYajbHble NapaMeTpbl. Pabora aauabaTHOro cxaTHs ONIpENeseTcs
mwomanero 4-7-8-1-4.

Taxkum oOpazom, ki KapHo cocrout u3 uzorepm 1-2 u 3-4 u aguabar 2-3 u 4-1, npuuem
BEPXHAS M30TepMa H300paXkaeT mpolecc, nporekarouuii npu T1, a HIKHASL — IpU TeMrepaType
T2. B pe3ynpTaTe pacCMOTPEHHBIX MPOIECCOB IMOJIe3HAs paboTa UK OMpeesieTcs MIOMaabio
1-2-3-4-1, saBnsromIecs MOJOKUTEIbHON Pa3HOCThIO Tiomasei 1-2-3-5-8-1 u 1-4-3-8-1.

Hukn Kapao ompenensier npeaenbHo nocTkumblii KIIJ[ TermoBoil MammHbl B JTaHHBIX
TEeMIIepaTypax ropsuero U X0JIOAHOTO UCTOYHHUKA, KOTOPBIH ompenensercs ciaeaymomeni Gopmyno:

TX.H.

Tl".l/l.
rae: Ty, —TeMmepaTypa X0J0JAHOTO UCTOYHHKA; T, — TeMIeparypa ropsidero HICTOYHUKA.

n=1-

3ananueNe7 s3K3aMeHAIMOHHOT0 OuJieTa (5 0a/10B)
Tema 2. Ocnoevl mennonepeoauu.

Samanue 7.1
OCHOBHbBIC YPaBHEHUS JIJIsl pACUETOB MPOIIECCOB CyIIKU. Hd - quarpaMMa nmpoieccoB CyIIIKH.



3aganue 7.2
OcHoBHbIe (hopMBI TerIIonepeaay. BeiHykIeHHas Teruionepeaaya.

3aganue 7.3
Hasnauenue, NpUHIUITUATBHBIE CXEMBI, COCTaB W IMapaMeTphbl TEIJIOOOMEHHOTO 00O0pYIOBaHWS,
Fa3OTyp6I/IHHI)IX TCIIJIOBBIX BHGKTpOCTaHIIHﬁ.

3ananue 7.4
TenmooOMeH u3IMydeHHEM MEXAY TeJIaMH, Pa3[eJeHHBIMH IPO3pavyHoil cpenoil. OcoOeHHOCTH
TETI000MEeHAa U3JIydeHHEM B HOTJIOMIAOIEH cpefe.

3ananue 7.5
Haznauenuwe, npuHUMIIMAIBHBIE CXEMbI, COCTaB W MapaMeTpbl OOOpPYIOBaHUS MapoOra30BBIX
TEIUIOBBIX AJIEKTPOCTAHIIUM.

3ananue 7.6
TennooomMeHnHOE 000pPYIOBAaHUE TETIOBHIX ITYHKTOB.

Samanue 7.7
HJ'IaCTI/IH'-IaTI)Ie TCHHOO6M€HHI/IKI/I, JOCTOUHCTBA U HEAOCTATKM.

3ananue 7.8
Bo3ayxoBo3ayiiHbie TEI000MEHHIUKHA, 0COOEHHOCTH PabOTHI.

3amanue 7.9
PexymnepaTuBHbBIC TEIII00OMEHHUKH, 0COOCHHOCTH PabOTHI, METOIBI pacyeTa.

Samanue 7.10
TennonpoBoaHOCTh, hopma. XapaKTEPUCTHKA TEIUIOPOBOIHOCTH.

[Ipumep nmpaBuibHOTO OTBEeTa Ha 3amanue 7.10
TemionpoBoaHOCTD, (popMa. XapaKTepUCTHKA TENJIONMPOBOIHOCTH.

Jlis  TOHMMaHUS BIMSHUA DPA3NIUYHBIX (DAKTOPOB HA M3y4aeMbld MPOIECC OTPOMHOE
3HaYEHUE MMEET COo3JaHue ero (U3MYECKON MOJENHU M €€ BHU3yalM3alld B BHAE rpapuueckoi
CXEeMbl IOCTAHOBKM 3a/lauyd. JTa CXE€Ma JAaeT SICHOE MPEJCTaBICHUE O TOM, KaKHUE IapameTpbl
HEIMOCPEACTBEHHO YYacCTBYIOT B OIMCAaHUU Ipolecca M NPeAoNpeiesiseT ero MaTeMaTH4ecKoe
OIIMCaHHUE.

B Tteopum TtemnooOMeHa TpPAaaUIIMOHHO pPACCMATPUBAIOTCS TMSTh OCHOBHBIX CIOCOOOB
OpraHu3aluu Iporecca:

TermmonpoBoAHOCTh

KoHBekTHBHBII TemI000MeH

[Ipouecce Temno- 1 MmaccooOMeHa mpu (ha30BbIX MPEBPAIICHHUIX

TermoBoe nsnyyeHue

CoBMecTHBIE TEIIOMAaCcCOOOMEHHBIE TPOIIECCHI.

Kaxnplii W3 yKa3aHHBIX CIMOCOOOB Tepeaud TeIla W Macchbl HMMeeT COOCTBEHHYIO
KIaCCU(UKAIMIO, 3aBHUCAIIYI0 OT TJABEHCTBYIOIIMX MapamMeTpoB. JlaHHas Kiaccudukaims
CTPOUTCS Ha OCHOBE OA3MCHBIX MOHATHI MPOTEKAIOIINX MPOIIECCOB MEPEHOCAa UMITYIIbCa, SHEPTHH,
Maccel. [lpuBenmeM 5Ty KiIacCHPHUKAIMIO TO KaXKIOMY OTMEUYEHHOMY CIOCOOy oOpraHu3aluu
rnpouecca U MNPOUJUIIOCTPUPYEM €€ IMPOCTEUIIMMU MOJEIBHBIMU IPEJICTABICHUAMH, KOTOPBIE,
KOHEYHO, TOJIbKO YIIY4YIaeT BOCHPHITHE MaTepuaia u OyAyT crocoOCTBOBaTh (HhOpPMHPOBAHHIO



MPEJCTAaBICHUA O TOM, KaKOTO TUMA 3a7a4yl OyIyT paccMaTpHBaThCA B JaHHOM Kypce M KaKOBBI
OCHOBHBIE [TapaMETPhl COCTABJIAIOINE UX ONIMCAHMUE.

TennonpoBonHOCTh  MOApa3fensieTcs Ha! CTALMOHAPHYID M HeCTalMOHapHylw. B
MaTeMaTU4YE€CKOM ONMCAHUU IIPOLECCA CTAIMOHAPHON TEIUIONPOBOJIHOCTH CIEAYET CUUTATh, YTO

aT/ar =0,

I/1€ T — BpEMsL.
[Ipocreiimas Mozenb CTAlMOHAPHON TEIUIONPOBOJHOCTH JIAET CIEAYIOIIYI0 (OopMynly s
pacuera y/IeJbHOTO TEIIOBOTO MoToKa (, Br/M?:

q=5(T1-T2),

rae A - k0o PULHMEHT TeMJ0NPOBOJHOCTU MaTepuasna cTeHky, Bt/ (M*K).

HeCTaLU/IOHapHaH TENJIONMPOBOAHOCTDb XapaKTepHU3yeTCd YCJIOBUEM

Y MOJKET TaKXe MOJIPa3IeisIThCS Ha TIEPEXOIHBIM POIIECC HECTAITMOHAPHOU TETUIONMPOBOIHOCTH U
MEePUOIUYECKHUH MPOLIecC HECTAlMOHAPHOM TEIJIONPOBOJHOCTH.

3ananue NeQ sk3ameHaunnonHoro omiera (10 6aioB)

Tema 3. Tepmoounamuueckue npoyeccovl, RPOUCXOOAUUE 8 OCHOBHOM 0DOPYOOBAHUSA M ENTIOBbIX
INEeKMPUUECKUX CmaHyuil.

Samanue 8.1
Kunenue sxuakoctr. OCHOBHBIC COOTHOIIICHUS JJIs pacyeTa.

3amanue 8.2
[Tporeccel mpu BEICOKUX TeMmIeparypax. TermnoBoii 6amaHc.

Samanue 8.3
[Ipomexyrounbiii mneperpeB mnapa nHa TOIl. Kosdpduument rtemnoduxamum wu mMeroauka

HaXOXJECHUS €ro ONTUMAaIbHOIO 3HaueHus. Mcmolb30BaHHE KOS(i)(i)HI_II/IeHTa TGHJ'IO(l)I/IKaI_[I/II/I JJIA
pacipeaciICHUuA TEIUIOBOM HArpy3km MCExXAy OT60paMI/I Typ6I/IH Hn IIHMKOBBIMHU BO,Z[OI"prIHLIMPI
KOTCJIBHBIMU.

3amanue 8.4
CriocoObl  TOCTpOEHHUSI TpadUKOB, WU3MEHEHHUS TEMIIEpaTyp M pPACXOJ0B TEIIOHOCUTENEH C
UCIoJb30BaHNEM OBM B pOMBIIIIEHHBIX TEMJIO3HEPTETUUECKUX CHCTEMaX.

3amauue 8.5
MeTo bl perynupoBaHus OTIYCKa TEMIOTHI U3 CUCTEM TEIIOCHA0KEHHSI U UX CPaBHUTEIbHBIC
XapaKTEPUCTHUKHU.

3amaunue 8.6
[TapoBbie Ta30BbIe TypOUHBL. [leTaHephl.

3ananue 8.7
PerenepatuBHbIN OJOTPEB B ra30TYpPOMHHBIX CHCTEMaX.



3aganue 8.8
Br16op xonmyecTBa U THIA pa3MepOB OCHOBHOTO, BCTIOMOTaTeIbHOT0 obopynoBanus TILI.

3aganue 8.9
MeToap! perymupoBaHus OTITyCKa TEIUIOTHI M3 MAPOBBIX CHCTEM TEIII0CHA0KEHHUS.

3amanue 8.10
Pabota cxxaTust 1 IpOU3BOIUTEILHOCTH KOMITPECCOopa.

[Tpumep npaBunbHOTO OTBeTa Ha 3amanue 8.10
Pa6oTa cxxaTus M IPOM3BOAUTEILHOCTH KOMIIpeccopa.

Ha cxarue rasa 3arpaunBaercs pa®ota. IIpuBox koMmpeccopa MOXKET OCYHIECTBISTBCS OT
AJIEKTPOABUTATENSl, IBUTATENS] BHYTPEHHETO CTOPaHUs WK TypOUHBI.

Pabora, 3arpaueHHas Ha cxkatue 1 Kr rasa B HJ€AIBHOM KOMIIPECCOPE, MOMKET ObITh
OIIpeJieNIeHa C MOMOIIBIO AUArPaMMBl.

[Ipu anmmabaTnyeckoM CKaTuH:

a.. = —1 ’ ( P.V: — PV, ' .

MIPU U30TEPMHUUECKOM:

MIPH MOJIUTPOTTHYECKOM:

1 ‘ ‘
a.. = | PV, — PV, I

n-1
IlogcTaBuB B ypaBHEHHE COOTBETCTBYIOIIME 3HAYCHHS ok, mociae  HECIOXKHBIX

npeoOpa3oBaHuii MoJryduM GopMyiy Uit paboThl, 3aTpaurBaeMOi Ha C)KaTHE raza B KOMIIPECCOope.
[Ipu anuabaTuyeckoM CKaTuH:

ad

k : k
o Zﬁ'|P:V.-—PIV1l:ﬁ‘P1VI' Ak -1
N a . ) (Uorc/x2),

[PU U30TEPMHYECKOM CKATHH:
(k] 9
a,’ =pvina (Horc/x2)
)

IIpHU HOJUTPOITHUICCKOM CIKATHUHU:

n , .
a,” = Ap,v, = pv, )=
n—1 n—1

PV At =1

J ([rc/xe)

A=l

rac: P _ CTCIICHDb IMOBBIIICHUS JaBJICHUS.



Haumenpmast paborta, 3aTpauMBaeMasl Ha CKaTHe Ta3a B KoMmIpeccope, Oyner mpu
M30TEPMHUUECKOM CokaTuu. OIHAKO OCYILECTBUTh U30TEPMUUYECKOE CKATHE ra3a TPYAHO, IOITOMY B
peabHBIX KOMIIPECCOPaX CXKATHE OCYHIECTBISIETCS IO MOJUTpOIe ¢ mokaszarenem n = 1,2 — 1,3.
[Tpu anmmabaTHUecKoOM CXXAaTUU Ta3a B KOMIIpeccope padoTa MOXKET ObITh ONpe/eieHa TaKkKe IO
dbopmyre:

a, =h,—h (kl]orc/k2),
rze hy u hy — 3HaYeHne HTANBINH ra3a Ha BXOJE B KOMIIPECCOP U BBIXOJE U3 HETO.

OObeMHasi MTPOU3BOUTEILHOCTH TOPIIHEBOTO KOMITPECCOPa OMPEACISIeTCs IOmaabo (S)

MOPLIHA U X0/10M nopiuHs (L), a Takke 4iciIoM X010B HOPIIHS (N) B €UHUILY BPEMEHHU:

Q=S, * L, *n, m/c
OObeMHas MPOU3BOAUTEILHOCTD IICHTPOOEKHOTO KOMITPECCOopa:
Ql—l = CT‘I * T[Dl * bl’ M3/C

rae: C,q- pacxo/iHasi COCTaBJISIONIAs CKOPOCTH, ONpeesisieMas U3 TPEyrojibHUKa CKOpOCTeH
Ha BX0Jie B pabouee KOJIeCO KOMIIPECCOopa;

D, — nuameTp pabouero kojieca Ha BXOJJHOM KPOMKE JIOTATKU;

b, — mmpuHa paboudero Kojeca Ha BXOJE B MEKJIONATOYHBIN KaHa.

3ananue Ne9 sk3ameHannonHoro omiera (20 6a110B)

Tema 4. Mawiunvl u annapamol, UCNOIbIYEMbLE 8 CUCIEMAX MENIOCHADIHCEHUA
NPOMBIULTIEHHBIX NPEONPUAMUIL.

Samanue 9.1
TennoBele W KOHCTPYKTHBHBIE pacyera, HCIOJb3yeMble TEIUIOHOCUTENEeM. Ammaparsl Co

CMEIIICHHEM TSIUIOHOCHTEIICH.

3aganue 9.2
MeTo bl pacyera TEIUIOBBIX MOTEPh U CHIYKCHHS TEMIIEPATYPhI TEINIOHOCUTEIS PH JABMKCHHU €TI0

Uepe3 TCIIOBYIO CCTh.

3aganue 9.3
BrinapHble, TUCTHIISIMOHHBIE U CYIIMIIbHBIE YCTAHOBKH MPOMBIIIJICHHBIX TPEANPUIATUNA UX cXeMa

U KOHCTPYKIHUH.

3amanue 9.4
TennoBele ceTH X HaA3HAYEHUSI, CXEMbl U KOHCTPYKIIUU

Samauue 9.5
BricokoTeMmnepaTypHble TEIUIOTEXHUYECKHE Mpoliecchl U ycTaHoBKH. Knaccudukanus. CTpykTypa

TEIIOBOro OaJiaHca.

Tema 5. Komenvnoie ycmano6Ku ux maccuqbukauu}l. Tennoevie cxemovl u ux oonracmu
ucnonv3zoeanui.

Samanue 9.6



PereHepauH;I B KOTCJIbHBIX YCTaHOBKax.

3aganue 9.7
MeToIMKa TEIIOBOTO pacyeTa KOTEIbHBIX.

3aganue 9.8
OCHOBBI 2’POIMHAMUYECKOTO pacyeTa B KOTCIIbHBIX YCTAHOBKAX.

3amanue 9.9
KIIJI xoTya mo mpsiMmoMy 1 oOpaTHOMY OasiaHCy.

3aganue 9.10
KOTCJ’II)HBIG YCTaHOBKI/I, TCIIJIOBBIC CXEMBI, O6J'IaCTI/I HCIIOJIBb30BaHUA.

[Tpumep npaBunbHOTO OTBeTa Ha 3amanue 9.10
KotesibHbIE yCTAHOBKH, TENJIOBbIE CXeMbI, 00J1aCTH MCIOJIb30BAHMS.

HaydHo-TexHu4eckuit mporpecc, WHTEHCHU(UKAIUSA TPOU3BOJICTBA, TMOBBIIMICHHE €r0
TEXHUYECKOTO YPOBHS M YIYYIICHHE YCIOBUM TpyAa B 3HAUYUTEIBHOW MEpPE OMPEIeISTFOTCS
pa3BUTHEM DJHEPreTHKH. B TPOMBINIUICHHOCTH HCHodb3yeTcss Oomee 50% Bcex BHIOB
SHEPTOpecypcoB, B ToM umciie 10 65% BeIpabaTeiBaeMoil 3eKTpodHepruu. COOTBETCTBEHHO
OOJIBIIION POJIM PHEPTEeTUKH B TMPOMBIIIJIEHHOM IPOU3BOJICTBE COBPEMEHHBIE IPOMBIILIECHHBIE
MPEANPUITHS UMEIOT CIIOKHBIE W MHOTOOOpa3HbIE IHEPreTUYECKHE CHUCTEMBI, COCTOSIINE U3
KOMIIJIEKCOB YCTAaHOBOK U YCTPOMCTB, MpeAHAa3HAUEHHBIX ISl COKMTaHUS TOTUIMBA U MPOU3BOJICTBA,
TPaHCIOPTa, pacHpeesieHrs U MOTPEOICHUS AIEKTPOIHEPTUH, TEIUIOTHI, C)KaTOTO BO3JyXa, Iasa,
KHCIIOpO/a.

Cmpykmypa sHepeocucmemvl BPOMbIULIEHHO20 NPEONPUSMUSL.

DHEpProucnojgb30BaHUE B  MPOMBIIUIEHHOCTH MM HAa KOHKPETHOM  MPEANpPUSTUU
xapakrepusyercsi sHepreruueckuM KIIJI, T.e. oTHOIIEHHMEM MOJE3HO HCMOJIB3YEMOM SHEPIUM K
3aTpayeHHOM:

n — ZQHOL{B_ZQHOT
uen ZQ]‘IOL{B

ra€ ), Quoxs 2.Cnor — MOABEAECHHAS SHEPTHs ¥ IIOTEPH SHEPTUH B JAHHOM IIPOU3BOJICTBE;

Nuen = Mt Mup.s Nrps Mp.m NMopavs

rze 1, — KITJI no6b14n, nepepaboTKu U TpaHCHOPTa TOIUIMBA;
NMup - KILJI mpousBocTBa SHEPruy;

Nrp. — KIIJI Tpancnopra suepruu;

Np.m — KIIJ] paboueit MamHebl, TEXHOJIOTUYECKOTO arperara,
Nup.w» - KILJI ipuBoia MexaHu3Mma.

HpI/I HCIIOJIb30BAHHUU HA NPCANPUATHU HCCKOJIbKUX BUZIOB 3HepFOHOCHTeHeﬁ

Ny uen = 21(Mi&),

rne & W 7); — JONsA JAaHHOTO »HeproHocurenss B obmeMm pacxoxe sHeprun u KIIJ[ ero
HCI0JIb30BAHUS.

s ouenku oboOmenHoro KIIJI sHepronocurenu mpuBOAATCS K YCIOBHOMY HPUPOJHOMY
TOIMBY Qppyp. Hanmpumep, Ipu UCIONB30BaHNM SIEKTPOIHEPTHH Q15



3
_ Qiiogs

fpHp- Ms.c NMrp.a nTp.A.T’

rae 1, — KI1J1 snexrpocranuuu; 1y, , » — KIIJI Tpancnopra u 1006141 TOIIMBA.

CymMapHbIit KITA HCTIOJIb30BaHU TOIUIMBHO-IHEPIETUUECKUX  PECYPCOB B
IPOMBIIIEHHOCTH  cocTaisaeT Ny = 0,35 — 0,4 UMEHOTCI TEXHUYECKHE BO3MOXKHOCTH
CYLIECTBEHHOTO MOBBIILIEHUS TIOJIE3HOTO SHEPrOUCIOIb30BaHUS B IPOMBIIIIEHHOCTH.

B HacTosiiee Bpemsi Ha TEIUIOBBIX MAapOTYpOMHHBIX 3JIEKTPOCTAHLMIX BbIpaOATHIBAETCS
6onee 80% DSIEKTPOIHEPTUH, B KAYECTBE OCHOBHBIX TEIJIOHOCHTENICH B MPOMBINUICHHOCTH U B
OBITY HCHOJB3YIOTCS Map M TMOAOTrpeTas MapoM WM NPOJYKTaMH CrOpaHWs Topsidas BOja,
[oJlyyaeMble B KOTEJbHbIX YycTaHOBKax. [llupokoe mnpumeHeHue mnapa i INPOU3BOJCTBA
ANIEKTPOIHEPIHH, B TEXHOJIOTMUYECKUX MpOIeccax U B ObITY ONpeAesnseT UCIOIb30BaHUE B KOTIaX
6onee 25% Bcero noObIBaeMOro TOIIMBA. B 3aBUCMMOCTH OT Ha3HA4Y€HHS Ha MPOMBIILIEHHBIX
MPENNPUATHIX MPUMEHSIOTCS aBTOHOMHBIE MPOU3BOJCTBEHHbIE U OTONUTENIbHBIE KOTEJIbHbIE Ha
OpraHMYecKOM TOIUINBE (puc.l.a) M KOTIBI, HCHOJIB3YIOMINE TEIJIOTY OTXOJSAIIMX T'a30B U JIpYrue
TETJIOBBIE OTXO/IbI TEXHOJOTUYECKUX arperaToB (puc.1.0).

Mompebumenu lMompebumenu

IMap (2opsiyasi 8o0a) Map (2opsavas eoda)

OpzaHuyeckoe a3oobpasHbie
monnueo MpodyKmbl c2opaHusi
ooyl P Omxodsuwue.
B —— — ———
Komen easbl Komen Yxodsuwue
B —— F———————
Okucnumens Teepdbie (xudKue) meXHOﬂOZL,:’-IeCKu easel
MUHeparsbHble ocmamku agpeeamos
Puc.l.a Puc.1.6
Boda Boda

Puc.1 ABToHOMHas KOTeJIbHAsl yCTAaHOBKA MPOMBIIIIEHHOTO MPEIPUATHS:

a - Ha OpraHu4€CKOM TOILIMBE; 0-— HCIIOJIB3YyIoIIas TCIJIOTY OTXOAAIIMUX I'a30B U APYTIUE€ TCIIJIOBEIC
OTXOAbl TEXHOJIOTHMYCCKUX arperaToB.

3aganue NelO sk3amenanuoHHoro oujiera (20 6a110B)
Tema 6. DKkonomuka u ynpaenienue 6 menioIHepzemuKe.

3aganue 10.1
Mecro manoro ouszzeca B TOK

3amauue 10.2
busHec-nnaHupoBaHue Ha NPEANPUATHUH TOIUIMBHO-3HEPIE€THUECKOTO KOMIUIEKCA: CYIIHOCTD,

COJZIep’KaHue U CTPYKTypa

Samanue 10.3
MotuBarusi Kak (yHKIHs yIpPaBICHHS: CYITHOCTb, COACpPKATEIbHBIC W MPOIECCYAbHBIE TEOPUHU
MoTuBaK. OrpaHUYeHHs] TPUMEHEHUS B TOTUIMBHO-3HEPI€THYECKOM KOMILIEKCE

3aganue 10.4
KoHTpoms kak (yHKIHMS yIpaBJICHUS: BU/BI, dTambl, MPUHIUIEL. OCOOEHHOCTH KOHTPOJIS Ha
TEIJIOPHEPTreTUUECKUX MPEAIPUITHSX.



Baganue 10.5
OCHOBHBIC HaHpaBJICHI/ISI IIOBBIIIICHU A HpOI/ISBO[[I/ITeJIBHOCTI/I pr,ua TeHJ’IOE)HepI‘eTI/ILIeCKOFO
NPEAIPUATHSL.

3aganue 10.6
daxTopsl pecypcocOepeKCHHSI B TEILIOIHEPTETHKE.

3aganue 10.7
XapakTepucTuka U pa3padOTKa WHHOBAIIMOHHOTO TPOEKTa B  TOIUIMBHO-DHEPrEeTUYECKOM
KOMIIJIICKCC. OCHOBI)I praBJ'ICHI/ISI MHHOBAIITMOHHBIM HpOGKTOM.

3aganue 10.8
HpOFHO?;I/IpOBaHI/Ie COIMUAJIBHBIX HW JSKOJOTHUYCCKHUX HOCJIGZ[CTBI/Iﬁ I/IHHOBaHI/II\/'I B TOIIJIUBHO-
JHEPreTHIECKOM KOMILICKCE.

3aganue 10.9
CrIpbeBast 0a3za TEIIOAHEPTeTUUECKUX MPEATPUATHI U NPUHIUIBI UX Pa3MEIICHHUS.

Samanue 10.10
CpaBHUTENBHAS XapakTEPUCTHUKA HWEPApXWUYECKHX M AJAlTUBHBIX CTPYKTYp YIpaBJICHUS
OpraHu3aIeil TOMTMBHO-YHEPTETUIECKOTO KOMITIEKCA.

[Ipumep npaBunbsHOrO OoTBETa Ha 3ananue 10.10
CpaBHHMTEJIbHAA XApPaKTEePUCTHKA HEPApPXHYeCKHX M AJaNTHBHBIX CTPYKTYp
yHpaBJieHHsl OPraHu3anuel TOIIMBHO-I)HEPreTHYeCKOro KOMILIeK a.

W3 Bcero paznooOpasusi OpraHu3alMOHHBIX CTPYKTYP YIPaBICHUS OYE€Hb YETKO BBIIEISIIOTCS
nBe OoJibllie TPYHNbl. DTO - UEpapXWUYECKUe M aJalTUBHbIE OPraHU3AllMOHHBIE CTPYKTYPBHI.
Wepapxuueckne oOpraHU3allMOHHBIE CTPYKTYpbl (MX €Ile WHOTJa Ha3bIBAIOT: (QOpMaIbHEIE,
MEXaHHUCTUYECKHEe, OI0OpOKpaTUYECKUE, KITaCCUYECKUE, TPAAUIIMOHHBIE) XapaKTepU3YIOTCS KECTKOM
uepapxue BIACTH Ha MPeanpusTud, GopMaan3aluu MIpaBuil U MPOLEAYpP, KOTOPbIE UCIOIb3YIOTCS
LEHTPATN30BaHHbIM TMPUHATHEM  PEIICHUH, Y3KO ONPEICIEHHON OTBETCTBEHHOCTHIO B
NeSITeIbHOCTH.

Bonpuiyro yacTh OpraHu3allMOHHBIX CTPYKTYp MeXaHHM4ecKoro (OHpOKpaTHYecKOro) TuIa
MO>KHO Pa3/IeiHTh HA JABE KaTeropuu: (PyHKIIMOHAIbHBIE U AUBU3UOHAIILHBIE CTPYKTYPHI

AnanTuBHBIE OpraHU3allMOHHBIE CTPYKTYphl (OpraHMYecKue, TUOKUE) XapaKTepU3YIOTCs
Pa3MBITOCTBIO HEpapXuu YIpaBICHHS, HEOOJBIIMM KOJUYECTBOM YPOBHEH yIpaBIICHUS,
TUOKOCTBIO CTPYKTYPHI BJIACTH, C1a0BIM MM YMEPEHHBIM UCIIOJIb30BaHUEM (POPMATIbHBIX MPABUI U
poLeayp, AeUeHTpaIu3aluel IPUHIATHS pelIeHHHA, ITUPOKO 00YCIOBIEHHON OTBETCTBEHHOCTHIO B
JeSITeNIbHOCTH.

Jlnsa ananTuBHBIX (THOKMX, OpPraHUMYECKHUX) OPTaHU3AIMOHHBIX CTPYKTYp XapaKTepHO
OTCYTCTBHE OIOPOKpPATHYECKOW PErIaMEeHTalluu JESTEIIbHOCTU OPraHOB YIPAaBJICHHS, OTCYTCTBUE
JETaTbHOTO pa3ieieHus TpyAa Mo BUAaM paboT, pa3MBITOCTh YPOBHEH ympaBleHUS U HEOOIBIIOE
UX KOJIMYECTBO, THUOKOCTb CTPYKTYPHl YIpaBIEHUsS, NCIEHTpANIMU3aIis TPUHATUS PpEIICHUH,
WHIUBUAyaJIbHAs OTBETCTBEHHOCTh Ka)XI0TO paOOTHHKA 32 00IIMe Pe3ynbTaThl IeATEIbHOCTH.

Kpome Toro, ajmanTuBHBIE OpraHU3allMOHHBIE CTPYKTYPHI, KaK MPABUIIO, XapaKTEPU3YIOTCS
CJIeIYIOLIMMH MPU3HAKAMU:

- CIOCOOHOCTHIO CPABHUTENBHO JIETKO MEHSITH CBOIO (hOpMY;

- OpUEHTAalMEN Ha YCKOPEHHYIO Peal3alMI0 CIOKHBIX MTPOEKTOB, KOMIUIEKCHBIX MPOTPAMM,
pEUIeHUS CTIOKHBIX MPOOIIEM;

- OTpaHMYEHHOM JIEHCTBUEM BO BPEMEHH, TO €CTh (POpMHUpPOBAHMEM Ha BPEMEHHOI OCHOBE Ha
MIEPHO/] PEIICHHS] TPOOIEMBI, BHITIOJIHEHUE TPOEKTA, MPOTPAMMBI;

- CO3/IaHMEM BPEMEHHBIX OPraHOB YIIPaBJICHUSI.



K pa3HOBHIHOCTSIM CTPYKTYp aJallTUBHOIO THIIA MO>KHO OTHECTU IPOEKTHbBIE, MATPUYHBIE,
MIPOrPaMMHO-IIEJIEBBIE, MPOOIEMHO-IIENIEBbIE CTPYKTYPHI, OCHOBAaHHBIE Ha TPYNIIOBOM IOJIXOJE
(xoMaHHbIE, TPOOIEMHO-TPYIIIOBBIE, OPUTaHBIC), CETEBbIC OPraHU3AIMOHHBIE CTPYKTYPHI.

CpaBHEHHE HEPAPXUYECKUX M AJANTHBHBIX OPraHU3ALMOHHBIX CTPYKTYp IO pa3Iu4HbIM
IpU3HAKaM [IPEACTaBICHO B Ta0nuIe

Kpurepuii cpasnenus

Hepapxuueckne CTPYKTYPbI
yipasienus

AlanTHBHbBIE CTPYKTYPHI
yipasjienus

XapakTepHUCTHKA HCpapXuu
yTpaBIcHuA

Kecrkan uepapxus, Yposuy
YTIPABICHHA YCTKO
ONpeaACiCHbI

OTCyrcrBie Hepapxun wim ce
Pa3MBITOCTL. Y POBHH yNpas-
JICHHSA YCTKO HE ONpPE/CCHb

XapaKTepHUCTHKA Pa3BHTHA
BCPTHKAILHEIX H FOPH30H-
TaIbHBIX CBA3CH

CuabHO pasBHTHL BEPTHKATH-
HBIC CYDOP/IHHAIMOHHEIC
CBA3N

Bricokuit yposeHb ropuion-
TAMLHON HHTETPALHH MCK Ty
nepeonanom. Xopoio pa3sn-
THIC CBA3H KOOTICPAIMH H KO-
Op M HALHK

Tun pykososcraea

MonouenTpiacckuii, nocro-
AHHBIH

[MommuenTprueckuii, cmena
JWICPOB MO CHTYAIHAM

Mopmamzaumus NPHMCHA-
CMBIX MPaBI # NPOLCAYP
OCYIICCTBICHHA YIPABICH-
YCCKOI JICATCIILHOCTH

Kectkas popmamisammsa npa-
BHJI M nIpOUCYP

Cnabas wm ymepennas
dopmamzanms npasui
H TIPOLIC/IYP

DopMaTH AU OTHOIICHIH
YIOPABICHYCCKOrO Nepconasa

¥Y13ko onpesenennsic o0g3an-
HOCTH, NPaBa H OTBETCT-
BCHHOCTb

[Inpoxo onpenencnnsie 0ds-
3AHHOCTH, NPABa ¥ OTBCTCT-
BCHHOCTB

Paznenenne YHPasJICHYCCKOrO
pyia

Y 3Kkan crneima n3anss jiena-
TeasnocTi. JKecTkoe i nocro-
AHHOE 3aKpeICHHE pyHKIii

LLnpokas cnennaaH3anua
aesTeabnocTi. Bpemennoe
3aKpenIcHHe QyHKIHH 3a
rpynnaMu

XapakTepHCTHKA NPHHATHA
YIPABACHYCCKHX PCUICHHi

enTpammsanms npuasTia
YAPABICHYCCKUX PCIICHHIT

Jenentpammsauus npuHATHA
YOPABICHYCCKHX PCICHIH

XapakrepHCTHKA OTHOMICH Hil
nepconasa Oprani3aHn

DopManbHLIC OTHOLICHIS,
HOCAIMC O HIHANLHBIN
Xapakrep

Hedopmansusie omiocHus,
HOCRIIHE JTH*H OCTHEBIH
Xapaxkrep

KpynHble opraHuzanuu B TOM 4YHCIE U OPraHU3alMH TOIIMBHO-IHEPreTHYecKOoro
KOMILIEKCA HE HCIOJIb3YIOT TOT WIM MHOM BUJ OPraHU3allMOHHOM CTPYKTYphl B UHCTOM BHUJE, a
CKOPEE UCHOJIb3YIOT HECKOJIBKO BUJIOB CTPYKTYP YIIPABJICHUS.



