HucturyT ¢mwman ®I'BOY BO «HUY «M3U» B r. CMoneHcke

Hanpasiaenune moaroroBkn  13.04.01 TEIVIOOHEPTETHUKA u TEIVIOTEXHHUKA

baHk 3agaHuii Mo ceUAJILHONR YaCTH BCTYNIUTEJIbHOI0
HCNBITAHUS B MATHUCTPATYPy

3ananmne Ne6 3x3amMeHAIMOHHOTO OuiteTa (5 6a/1710B)
Tema 1. Teopemuueckas 0cCHO6a MeN10IHEPZEMUKU U MENTOMEXHUKU

3amanue 6.1
B3anmMocCBs3b TEpMOIMHAMUYECKON CUCTEMBI U OKPYKAIOUIEN CPEBL.

3aganue 6.2
3aKOH COXpaHEHHE U IPEBPAICHHUS SHEPTruu. Moelb epeiau SHEPrUu.

3amanue 6.3
TepmMoIMHaMUYECKUE 3aKOHBI, IEUCTBYIOILIME B PEAIbHBIX Ia3ax.

3aganue 6.4
TemnepaTypHoe IoJie, TPaJHeHT TEMIICPATyPhl, INIOTHOCTH TEIUIOBOTO MOTOKA.

3amanue 6.5
Orenka paboTOCIIOCOOHOCTH CHCTEM Ha OCHOBE IKCEPreTHYECKOT0 aHAIN3A.

3ananue 6.6
[ToTepu skcepruu mpu HEOOpaTUMBIX Tporieccax. Dkceprernueckuii KIT/I.

3amanue 6.7
TepMmoiMHaMHUE€CKUE OCHOBBI IIPOLIECCOB PACIIUPEHUS U CXKATHUS Fa30B.

3aganue 6.8
TepMoarHAMHUYECKHE TIPOIICCCHI BO BIIAYKHOM BO3/TyXeE.

3amanue 6.9
Hd muarpamMa BIa)xHOTO BO31yXa.

3aganue 6.10
[{uxn KapHo U ero TepMoIMHaMUYECKOE 3HAYCHHE.

[Tpumep nmpaBuIbHOTO OTBETa Ha 3amanue 6.10
uka KapHo 1 ero repMoaMHaAMU4YecKOe 3HAYEHHE.

Yem Oosbllie Temjga B NPSIMOM LMKIE MPEBPAIEHO B MOJE3HYI0 pabOTy M YEM MEHBIIIE,
IO3TOMY €€ NEepeAaHO TEIUIONPUEMHMKY, TeM LUK 0ojiee SKOHOMUYEH U TEM, CIIeZOBATENIbHO,
BbIlIE ero Tepmuueckuii KIIJI. B cBA3M ¢ 3TUM BO3HHKAET BONPOC, KAKOE MAKCUMAJIbHOE 3HAYEHUE
moxkeT umetrh Tepmuueckuit KIIJI. BmepBeie »TOT Bompoc moctaBun B 1827r. QpaHiry3ckuit
umwkenep C. KapHo B Takom acmekre: «Bo3MOXHO 1 Oe3rpaHUYHOE YCOBEPIICHCTBOBAHHE
napoBoil MamMHbI B cMbicie yBenuueHus ee KIIJl wim ects rpanuna, KOTOpyro MpUpPOAa BEILEH
MeIIaeT NepelarnyTh KakuM-110o oopasoM?». B pesynbrare KapHo nmpennokun LUK, Ha3BaHHBIN



€ro UMEHEM, UMEIOIINN TeMCTBUTENIBHO HAaUBBICIINI BO3MOXHbIN Tepmuueckuil KII/I B 3ananHbIx
TEeMIEpaTypHbIX TpaHULAX, T.€. TMNpPH 33aJaHHBIX TEMIIeparypax TEIUIOOTAATYMKA H
TEIJIONPUEMHHKA.

Huxn Kapao B koopaunaTtax PV, cunrasi, 4TO OH SBJISIETCS paBHOBECHBIM M UTO, KPOME TOTO,
ero cosepiraetr 1 kr pabouero tena.

P A

v

B nauane npouecca padouee teno umeet mapametpst Pl, v1, T1 (Touka 1, puc.1). Dta Touka
COOTBETCTBYET MOMEHTY, KOrja pabouee Telo cooOmaercs ¢ TEIUIOOTIATYMKOM M HaYWHACTCA
MPOIECC pacIIMpPEeHus TpU TMOCTOSHHON Temmepartype, paBHoit T1, mo Touku 2. B mpomecce
pacmupenus o mzorepme 1 -2 x pabodyemy Teny MOABOAMTCS Temio B kKonmuectBe (1. Pabora
M30TEePMUYECKOTO PaCIIMPEeHHs Ompeensercs miomaasio 1-2-6-8-1. 3a mpomeccom 1-2 crnenyer
pazolmieHue pabodero Teja ¢ TEIIOOTAATYMKOM M TPOUCXOJIUT AAJbHEHIIEe pacluIiupeHue Io
aguabate 2-3. DTOT mpOIECC MPOIOIDKAETCS 0 TeX IMOp, MOKa MOpIIeHb HE 3aiiMeT KpaiiHee
MOJIO’)KEHUE, YTO COOTBETCTBYeT Touke 3. Pabora aamabaTtHOro mponecca pacUIMpeHus
ompenensercs miomaaso 2-3-5-6-2. B 3ToT MOMeHT, T.€. B Touke 3, pabouee Telo cooOIaeTcs ¢
TEIUIONPUEMHUKOM, HMMEIOIIUM TemriepaTypy T2, W HauyWHAETCS TPOIECC CXKATHs, B TCUCHHE
KOTOPOTO JIOJDKHO OBITh OTBEJNEHO (2 eleHUIl TeIula. DTOT MpOoIlecC M30TEPMHUYECKHM, TaK Kak
paboyee TeI0 COOOIIECHO ¢ TEIUIOMPUEMHHUKOM U padoTa ero onpeaenseTcs miomaisio 4-3-5-7-4.

Korna orBon temna (2 mpekpaTHTcs, pabouee Teslo pa3oluiaeTcss ¢ TEMIONPUEMHHUKOM
(Touka 4); nanpHeiIIee ckaThe MPOUCXOAMT 1o aguadare 4-1. B xoHue 3Toro mpouecca pabouee
TEJIO TPUHUMAET TIepBOHauajbHbIe MapaMeTpbl. PaboTta agmabaTHOro cKaTHs OmpenesieTcs
ionaneko 4-7-8-1-4.

Takum oOpazom, 1uki KapHo cocrout u3 m3orepm 1-2 u 3-4 u aguabat 2-3 u 4-1, npuuem
BEPXHSSL M30TEpMa M300pakaeT mpolece, npoTekamuil mpu T1, a HIDKHSIS — MpU TeMIeparype
T2. B pe3ynbrate pacCMOTPEHHBIX MPOIECCOB MOJIe3Has paboTa UK ONpeAeseTcs MIOMAIbI0
1-2-3-4-1, sBastromieiics MoJIOKUTETLHOU Pa3HOCThIO miomazaen 1-2-3-5-8-1 u 1-4-3-8-1.

[uxn Kapno ompenensier npeaenbHo goctuxuMblid KITJ[ TemioBoil MamMHbBI B JAHHBIX
TEMIIEPATyPaX TOPSUETO U XOJIOJHOTO UCTOYHHKA, KOTOPBIH ONpeneseTcs chaeayonei Gopmyoii:

Txu.
]
Trn
Trac: TX_H_ — TEMIICpaTypa XOJOJHOTO HCTOUYHHKA, TI‘.I/I. — TEMIICpaTypa ropsa4ero HCTOYHUKa.

n=1-

3ananueNe7 3Kk3aMeHAMOHHOTO OmnJieTa (5 6a/10B)
Tema 2. Ocnoevt mennonepedauu.

3aganue 7.1
OCHOBHBIE YpaBHEHHS JIs1 paCYETOB MpoIleccoB cyiiku. Hd - tuarpamma mpoueccoB CyIKku.

3aganue 7.2



OcHoBHBbIE (opMBI TemIonepeaay. BeiHykAeHHas Terionepeaaya.

3aganue 7.3
Hasznayenue, nmpuHIMIIUATBEHBIE CXEMBI, COCTaB M IMapaMeTPhl TEIJIOOOMEHHOTO 000pYI0BaHUA,
ra3oTypOUHHBIX TETIOBBIX 3JIEKTPOCTAHIUH.

3aganue 7.4
TemooOMeH W3TyYEeHUEM MEXIY TellaMHu, pa3felieHHbIMU Mpo3payHoil cpemoi. OcoOeHHOCTH
TerI000MeHa U3 TyYSHUEM B ITOTJIOMIAIONICH cpejie.

3aganue 7.5
Ha3naueHnue, nNpuUHIMIIMANBHBIE CXEMbl, COCTaB M MapaMeTpbl O0OPYZOBaHUS MapOra3oBBIX
TEIJIOBBIX JIEKTPOCTAHIIUM.

3ananue 7.6
TennooOmMeHHOE 000pY0BaHUE TETUIOBBIX MTYHKTOB.

3aganue 7.7
ITnacTuHYaTHIE TEIIOOOMEHHUKHU, JOCTOMHCTBA U HETOCTATKHU.

3ananue 7.8
BoznyxoBo3ayiHbie Tem1000MEHHUKH, OCOOEHHOCTH PabOTHI.

3aganue 7.9
PexynepaTtuBHbIe TEIIIOOOMEHHUKH, 0COOEHHOCTU PabOTHI, METOABI pacyeTa.

3ananue 7.10
TemnonpoBoHOCTD, (hopma. XapakTeprUCTUKA TEIIONPOBOIHOCTH.

[Tpumep nmpaBuiIbHOrO OTBETa Ha 3aganue 7.10
TenyonpoBoaHOCTE, (popMa. XapaKTepPHCTHKA TENJIONPOBOIHOCTH.

JIiss  TIOHWMaHUWs BIMSHUS PA3IHYHBIX (PAKTOPOB HA M3yYaeMbIH IPOIECC OTPOMHOE
3HaUEHUE MMEET CO3JaHHe ero (U3MUYECKON MOJENTH W €€ BH3yallu3allid B BUAE TpadUUyecKoid
CXEMBI TOCTAHOBKH 3aJladyd. DJTa CXeMa JaeT SICHOE NPEJCTABICHHE O TOM, KaKHe MapaMeTphl
HEMOCPEJCTBEHHO YYacCTBYIOT B OMHMCAHHMU Mpolecca W MPeNoNpeneNseT ero MareMaTHYecKoe
OIMCaHHE.

B Teopum TerooOMeHa TpPATUIIMOHHO pPAacCMATPUBAIOTCS TMSITh OCHOBHBIX CIIOCOOOB
OpTaHM3aIH MPoIIecca:

TemnnonpoBOIHOCTH

KoHBeKTHBHEIN TEILI0O00MEH

[Tporneccsl Temno- 1 MaccooOMeHa Mpu (a30BBIX MPEBPALICHUIX

TermmoBoe n3nydeHne

CoBMecCTHBIE TETIOMacCOOOMEHHBIE MPOIIECCHI.

Kaxnpli W3 yKa3aHHBIX CIIOCOOOB Tepefadyd TeIla W MacChl HMMEET COOCTBEHHYIO
KIACCU(UKALIMIO, 3aBHCAIIYI0 OT TJIAaBEHCTBYIOIIMX TNapaMeTpoB. JlaHHas KiaccuduKanus
CTPOUTCS] HA OCHOBE 0A3UCHBIX MOHIATHH MPOTEKAIONIUX MPOIECCOB MEPEHOCA UMITYJIbCa, YJHEPTHH,
Mmaccel. [lpuBememM 5Ty KiIacCU(PUKALNUIO O KAKIOMY OTMEYEHHOMY CIHOCO0Y OpraHu3aiuu
nporecca M NPOWLIIOCTPHPYEM €€ TPOCTCHITUMHU MOJCIBHBIMH TPEICTABICHUSIMH, KOTOPBIC,
KOHEYHO, TOJIBKO YJIYYIaeT BOCIPHITHE MaTepuayia U OyIyT CIOCOOCTBOBATh (POPMHPOBAHHUIO



MMPpEaACTaBJICHUA O TOM, KaKOIO THUIIA 3aa4r 6y,ZLYT paccMaTpuBaTLCA B JAHHOM KYPCC U KAKOBBI
OCHOBHBIC MMApaMETPhI COCTABJIATONINUEC UX OIMMUCAHUC.

TGHHOHpOBOI[HOCTb NOApPa3aC/IACTCI  Ha. CTallUOHApHYIO U  HECTALIMOHAPHYIO. B
MAaTEMAaTUYCCKOM OIMMCAaHUU ITpo1ecca CTaHHOHapHOﬁ TCILIOIIPOBOAHOCTH CIICAYCT CUUTATD, YTO

aT/ar =0,

I/ie T — BpeMs.
[Tpocreiitmas Moaenb CTAMOHAPHOW TEIUIONPOBOJHOCTH NAET CICAYIOMIYI0 (HopMyIy JUIs
pacuera y/IeJbHOT0 TEIUIOBOTO MOTOKa ¢, B1/M?:

q=3(T1-T2),

rae A - KoapPUIUEHT TeNJI0NPOBOAHOCTU MaTeprasa cTeHkH, Bt/ (M*K).

HeCTaLU/IOHapHaH TEIJIOMMPOBOAHOCTDb XapaKTEepPHU3yeTCAd YCJIOBUEM

M MOXKCT TAaKXKC MOApa3aC/IATLCA Ha nepexoz[an?I nponecc HGCTaHHOHapHOﬁ TCIUIOMPOBOJHOCTH U
HepI/IO,Z[I/ILICCKI/Iﬁ mponecc HCCTaHHOHapHOﬁ TEIIOIPOBOJHOCTH.

3apanue Ne8 sk3amenanuoHHoro omjera (10 6an1oB)

Tema 3. Tepmoounamuueckue npoyeccol, POUCX00AUUE 8 OCHOBHOM 000PYO0BAHUA MENTOBIX
INEeKMPUYECKUX CIaHyuil.

3amanue 8.1
Kunenue xuakoctu. OCHOBHbIE COOTHOLIEHUS IS pacyeTa.

3amanue 8.2
[Iporecce! mpu BBICOKUX TeMIieparypax. TermoBoii OanaHc.

3aganue 8.3
[Ipomexytounsiii meperpeB mnapa nHa TOIl. Koaddumuent rtennmodukanuu u  MeTOAUKA

HAXOXKICHUS €ro ONTHUMAJIbHOTrO 3HaueHus. Mcmonb3oBaHue KodpQuIMEHTa TEIIopUKAlMU s
pacrpeneneHusl TEIJIOBOM Harpy3kd MeEXAy OTOOpaMu TYpOMH W THKOBBIMH BOJOTPEHHBIMH
KOTEJIbHBIMHU.

3amanue 8.4
CnocoObl  TOCTpOeHUsT TpapUKOB, WU3MEHEHHUS TEMIIepaTyp U pacXoJOB TEIJIOHOCUTENEH ¢
MCIOJb30BaHeM DBM B IPOMBIIIJIEHHBIX TEIJIOIHEPTETUYECKUX CUCTEMAX.

3amanue 8.5
MeTo1bl peryIupoBaHus OTITyCKa TEIJIOTHI U3 CUCTEM TETNIOCHAOKEHUS i UX CPABHUTEIbHbBIC
XapaKTEPUCTUKH.

3ananue 8.6
[TapoBsie Ta3oBbIe TypOUHBI. JleTaHaepsbl.

3amanue 8.7
PereHepaTUBHBIN ITOJOTPEB B Ta30TYPOMHHBIX CHCTEMAX.



3aganue 8.8
Br160op konmmvecTBa u TUIA pa3MEPOB OCHOBHOTO, BCTIOMOTaTeIbHOTO 000pyaoBanust TOLI.

3aganue 8.9
MeToIbI peTyTMpPOBaHUS OTITYCKa TEIIOTHI U3 MMAPOBBIX CHCTEM TETUTOCHAOKEHHUS.

3aganue 8.10
Paborta cxxatust 1 mpou3BOAUTEIHLHOCTH KOMIIPECCOpa.

[Tpumep npaBmiIbHOTO OTBeTa Ha 3aanue 8.10
PaboTa c:xxaTusi 1 IPOU3BOAUTEIBHOCTH KOMIIpeccopa.

Ha cxxatue rasa 3atpauuBaetcsi pabota. [IpuBoj kommpeccopa MOXKET OCYIIECTBISATHCS OT
JJIEKTPOJBUraTeNs, IBUTATENIsl BHYTPEHHETO CTOPaHUsI WU TYPOUHBI.

Pabora, 3arpaueHHas Ha ckatue 1 Kr rasa B HJ€aIbHOM KOMIIPECCOPE, MOMKET ObITh
OIIpeZie/IeHa C IIOMOILBIO JUarpaMMmBbl.

[Tpu aguabaTuyecKkoM CxKaTHH:

: 1 '
az == (pv, ~ ).

IPU U30TEPMHUECKOM:

IIPpU MOJIUTPOIMUICCKOM:

noa

L 1)

1 , .
= [ pv, = pvy)
n-1 .

[logctaBMB B ypaBHEHHE COOTBETCTBYIOIIME 3HAa4YeHHUs Ik, TOCIe  HECIOKHBIX
npeoOpa3oBanuii moryuyum Gopmyity Juist paboThl, 3aTpadylMBaeMOil Ha CKaTHE ra3a B KOMIIPECCOpE.
[Tpu aguabaTuyeckoM CxKaTHH:

K . _ K k-1
a? =——.|pv,—pv,|=—-pyv, | A* =1
2=y (Pva— Pl =1 P

ad

IIpUu NU30TCPMHUICCKOM CIKATHU:

a’=pv,Ind Ulorc/ic2),

IIPpU MOJIUTPOIMUICCKOM CKATUU:

n ‘ ) n "
- -|p_.V',—p|V|‘|:—.pIVI_ )Ln -1

n-—1 n-—1 » ) UDie/ic2)

now

(7]



i=b

rac: P . CTCIICHDb ITOBBIICHUA JaBJICHU .

Haumennias pa60Ta, 3aTpadyrMBacMasd Ha CXKATHC TIa3a B KOMIIPECCOPC, 6yz[eT IIpHu
HN30TCPMHUYCCKOM CXKATHUMU. OI[HaKO OCYHICCTBUTH U30TCPMHUUICCKOC CXKATUC I'a3a TpyAHO, ITIO3TOMY B
PC€aTbHBIX KOMIIpECCOpaX CXKATUC OCYHICCTBILACTCA IO IOJIHMTPOIIC C IMOKA3aTClIEM n = 1,2 - 1,3

[Ipu agnabaTHUECKOM CXKATHUH Ta3a B KOMIIpeccope padoTa MOXET ObITh ONpelesieHa TaKKe I0
dopmyie:
a” =h, —h
. 2" (kllouc/ke),
rie hy u hy — 3HaYeHKe YHTANIBIIMK Ta3a Ha BXOJIE B KOMIIPECCOP U BBIXOJIE U3 HETO.
OObeMHasl MPOM3BOAUTEILHOCTH TOPIIHEBOTO KOMITPECCOpa OMpeAessieTcs miomanso (S)

MOPIIHA U X0/10M nopurHs (L), a Takke 4MCcIoM X010B NopiHs (N) B €IMHUILY BPEMEHU:
- 3
Q=S *L,*n,m’/c
OOBeMHas MPOU3BOAUTEIIBHOCTD LIEHTPOOESKHOTO KOMIIpeccopa:

Q, = Cyy *7Dy * by, M/c

rae: C,q- pacxoaHasi COCTaBIISAIONIAs CKOPOCTH, ONpeieisieMasi U3 TPEYroJbHUKA CKOPOCTEN
Ha BXO0JIe B pabouee KoJIECO KOMIPEeccopa;

D, — nuameTtp pabodero Kosieca Ha BXOJHOM KPOMKE JIOTIATKU;

b, — mmpuHa paboyero Kojeca Ha BXOJE B MEXJIONATOYHbII KaHaJ.

3apanne Ne9 s3x3amenanuonHoro ouiera (20 6amnoB)

Tema 4. Mawunol u annapamal, UCNOIb3YEMble 8 CUCHEMAX MENTOCHADHCCHUSA
HPOMBLULTIEHHBIX NPEONPUAMUIL.

3amanue 9.1
TerioBble W KOHCTPYKTHBHBIC pacuera, HCIHOJIb3yeMble TEIUIOHOCHTEIEM. AmmapaThl CO

CMEIIECHUEM TEIUIOHOCHTEIIEH.

3agadue 9.2
Mertobl pacueTa TEIUIOBBIX MOTEPh U CHIKCHHS TEMIIEPATyPhl TEIMJIOHOCUTENS MIPH IBMKEHUH €T

Uepe3 TCIUIOBYIO CCTh.

3amanue 9.3
BrimapHbie, TUCTUISIIMOHHBIE U CYIIMIBHBIE YCTAHOBKH MTPOMBIIIICHHBIX TPEINPUATANA UX CXeMa

U KOHCTPYKITUH.

3amanue 9.4
TennoBeie ceTH UX Ha3HAYEHUS, CXEMbI U KOHCTPYKITUN

3amanue 9.5
BricokoTeMiiepaTypHble TEINIOTEXHUYECKUE Mpolecchl U ycTaHoBkU. Kimaccudukamus. Ctpykrypa

TEIUIOBOTO OaslaHca.



Tema 5. Komenvuvie yCcmaHO6KU ux maccu([)ukauuﬂ. Tennoevie cxemul u ux oonacmu
UCROJ1b306AHUA.

3amanue 9.6
Pereneparus B KOTEIbHBIX YCTAaHOBKAX.

3aganue 9.7
MeTouKa TEIIOBOro pacyeTa KOTEIIbHBIX.

3aganue 9.8
OCHOBBI 2POIMHAMUYECKOTO PACUeTa B KOTEIBHBIX YCTAHOBKAX.

3amanue 9.9
KIIJ] xoTia mo npsiMmoMy ¥ 00paTHOMY OaJlaHCy.

3aganue 9.10
KorenbHble yCTaHOBKH, TETIJIOBBIE CXEMBbI, 00JIACTH UCTIOIb30BAHMS.

[Tpumep npaBuibHOTO OTBeTa Ha 3aganue 9.10
KoTejibHbIe YCTAHOBKH, TEIJIOBbIE CXeMbI, 00JIACTH UCIOJIb30BAHUSI.

Hay4Ho-TeXHUYECKUH MNpPOrpecc, HMHTCHCU(PHUKALUS MPOM3BOJACTBA, TOBBIIICHHE €r0
TEXHHYECKOTO YPOBHS M YIYYIICHHWE YCIOBHW TpyJda B 3HAYUTEIBHOW Mepe ONpEeAeisIOTCS
pa3BUTHEM SHEPreTHKH. B NPOMBINIUICHHOCTH —HCIodb3yeTcs Oonee 50% BceX BHIOB
9HEPropecypcoB, B TOM 4ymcie a0 65% BbipabaTbiBaeMoii 31eKTpodHepriud. COOTBETCTBEHHO
OOJIBIION POJM SHEPreTUKH B MPOMBIIUICHHOM IPOU3BOJICTBE COBPEMEHHBIC MPOMBIIUICHHBIC
NPEANPUATHS WMEIOT CJIO0XKHBIE M MHOTOOOpa3HbIC DHEPreTUYECKUE CUCTEMBI, COCTOSIINE W3
KOMIUIEKCOB YCTAaHOBOK U YCTPOWCTB, MPeJHA3HAYCHHBIX Il COKUTAHHsI TOIUIMBA U MTPOM3BOICTRA,
TPAHCIIOPTA, PACHPEICICHUS] U MOTPEOIICHHS IEKTPOIHEPTHHU, TEIUIOTHI, CKATOTO BO3AyXa, rasa,
KUCIIOpOJIa.

Cmpykmypa sHepeocucmemvl RPOMbIULIEHHO20 NPEONPUSIMUSL.

DHEeproucoiab30BaHHe B  TMPOMBIIUICHHOCTH WJIM HAa KOHKPETHOM  MPEANpPUATHU
xapakrepusyercsi sHeprerudeckuM KIIJI, T.e. OTHOLIEHHMEM TOJIE3HO HMCHOJIB3YEMOM DHEPTHH K
3aTpayeHHOM:

n — ZQHOL{B_ZQHOT
uen ZQI‘[OL{B

ra€ Y, Quons 2.C@nor — NOABEAECHHAS SHEPTHUS M IIOTEPU SHEPTHHU B JAHHOM HPOM3BOJICTBE;

Nucn = N nnp.s nTp.a np.M nnp.Ma

rae 1, — KI1J1 1o6sraun, nepepaboTKu U TpaHCTIOPTa TOTUINBA;
Mps - KILJL mpoussoncTea sHepruw,

Nxp» — KI1JI Tpancnopra sHepruu;
Np.m — KIIJI paboueit MauHel, TEXHOJIOTMYECKOTO arperara;
Nap.w - KIIJL npuBojia Mexanusma.

HpI/I HCIIOJIB30BAHUU HA HpeI[HpI/IﬂTI/II/I HCCKOJIBKHX BUI0B BHGPFOHOCHTeﬂefI
— n
NS uen = 210,

rae & W 7; — JAO0JS JAaHHOTO S3HeproHocurenss B obmem pacxoae sHepruum u KIIJ ero
MCIIOJIb30BaHUS.



Hnst ouenku o606mennoro KIIJI sHeproHocutenu NpuBOASTCS K yCIOBHOMY MPHPOIHOMY
TOMHBY Qppyp, Hanpumep, npu UCIONB30BaHNHM STIEKTPOIHEPTHH Qo5

Q — Qftons
fpHp- Ns.c Mrp.a nTp.a.T’

rae 1, — KIJI snexrpocranuuu; 1y, 5 » — KILI Tpancnopra u 100141 TOILIHBA.

CyMMapHbIit KIIg HACTIOIB30BAHUSA TOIUIMBHO-3HEPTETUUECKUX  PECYPCOB B
IPOMBIIIEHHOCTH  cocTaBisieT 7y = 0,35 — 0,4, HMETCS TEXHUYECKME BO3MOXKHOCTH
CYILLIECTBEHHOTO ITOBBIILIEHUS TI0JIE3HOT0 SHEPTOUCIIOIb30BAHUS B IIPOMBILIUIEHHOCTH.

B HacTosiee BpeMs Ha TEIJIOBBIX MAapOTypOMHHBIX SJIEKTPOCTAHIMSIX BbIpaOATHIBACTCS
oosee 80% dIEKTPOIHEPTUHU, B KAUECTBE OCHOBHBIX TEIUIOHOCHUTENICH B IMPOMBILIJICHHOCTH U B
OBITY HUCHOJB3YIOTCS Map W MOAOrpeTas MapoM WM NPOAYKTaMU CropaHusi ropsdas Boja,
[I0JlyyaeMble B KOTEJIbHBIX ycTaHOBKaXx. Illupokoe mnpumeHeHue mapa g IPOU3BOJCTBA
JNEKTPOIHEPIHH, B TEXHOJIOTHUECKUX Mpolleccax U B OBITY ONpeAessieT UCIOIb30BaHNe B KOTIaxX
6onee 25% Bcero n0ObIBaEMOro TOIIMBA. B 3aBUCMMOCTH OT Ha3HA4Y€HUs Ha IPOMBILIUICHHBIX
OPEINPUITUSIX MPUMEHSIOTCS aBTOHOMHBIE MPOU3BOJACTBEHHBIE M OTOMHUTENbHBIE KOTEIbHBIE Ha
OpraHMYECKOM TOILIMBE (puUC.l.a) M KOTIBI, UCIOJIB3YIOLIUE TEIUIOTY OTXOJAILIMX ra3oB U ApYyrue
TEIUIOBbIE OTXObl TEXHOJIOTHUYECKUX arperaToB (puc.1.0).

Mompebumenu Mompebumenu

lMap (2opsiyasi eoda) lMap (2opsavas eoda)

OpeaHuyeckoe aszoobpasHbie
monnueo MpodyKkmbl cecopaHusi
po0y P Omxoodsuwue
B —— ——————p ———————p
Komen 2asbl Komen Yxodsuwue
—_— P ——————
OKucnumens Teepdbie (Kudkue) me);f;oz;zzﬁigm easel
MUHeparsbHble ocmamku P
Puc.l.a Puc.1.6
Boda Boda

Puc.1 ABToHOMHAs KOTEIIbHAS YCTaHOBKA MPOMBIIIIJICHHOT'O IPCAITPUATHA:

a - Ha OPraHu4C€CKOM TOILIINBE; 0— HUCMOJIb3YyromIas TCIJIOTY OTXOAAIINX Ira30B U APYTUC TCIIOBBIC
OTXOJbl TCXHOJIOTHYCCKUX arperaToB.

3ananue NelO sx3amenauuonHoro ousiera (20 6a1710B)
Tema 6. Ikonomuka u ynpasienue 6 menioInepzemuxe.

3amanue 10.1
Mecto manoro ousueca B TOK

3aganue 10.2
busnec-mnanupoBanue Ha TMPEANPUATAN TOIUIMBHO-DHEPTETHMUYECKOTO KOMILIEKCA: CYIIHOCTH,

COJIEpXKaHUE U CTPYKTypa

3aganue 10.3
MortuBanus Kak (pyHKIUS yIpaBJICHHUs: CYIIHOCTh, COIEPKATCIbHBIE U MPOICCCyalTbHBIE TCOPHU
MOTHUBaALIUH. OFpaHI/I‘-IeHI/HI HpI/IMeHCHI/Iﬂ B TOHJ'H/IBHO-:)HCpFeTI/I‘-IeCKOM KOMIIJIICKCEC

3aganue 10.4



KoHTposb kak QpyHKLUS yIpaBIeHUS: BUIbI, 3Tambl, MPUHIUIBL. OCOOEHHOCTH KOHTPOJIS Ha
TEIUIOPHEPTETUUECKUX MPEAIPUATHUSX.

3aganue 10.5
OcCHOBHBIC HAMpaBJICHUS] TMOBBIIICHUS TMPOU3BOJUTEIBHOCTH TPyJa TEMJIOIHEPTreTHIECKOTO
HPEAIPUATHS.

3amanue 10.6
DakTOphI pecypcocOepeKeHUs B TEILIOIHEPTETUKE.

3amanue 10.7
XapakTtepucTuka W pa3pabOTKa MHHOBAIMOHHOTO TIPOEKTa B  TOIUIMBHO-IHEPTreTUYECKOM
koMIuiekce. OCHOBBI yIIPaBJICHUS] HHHOBAITMOHHBIM ITPOCKTOM.

3aganue 10.8
[TporHo3upoBaHre COLUMAIBHBIX M JKOJOTMYCCKUX ITOCICACTBUH HWHHOBAIMA B TOILIMBHO-
YHEPreTHUECKOM KOMILICKCE.

3aganue 10.9
CripbeBast 0a3a TEIUIOPHEPTeTHUECKUX MPEANPUATHN U MPUHITUIIBI UX Pa3MEICHHS.

3aganue 10.10
CpaBHUTENbHAS XapaKTePUCTHKA HWEPAPXUUECKUX M QJaNTUBHBIX CTPYKTYp YIIpaBJICHUSA
OpTraHM3aIMei TOIUIMBHO-YHEPTE€THYECKOTO KOMILIEKCA.

ITpumep npaBunbHOro oTBeTa Ha 3axanue 10.10
CpaBHUTe/IbHAS XaPaKTePUCTHKA HEPapPXMYeCKMX M AJAalTHBHBIX CTPYKTYpP YHpaBJIeHUs!
opraHu3anueil TONIMBHO-3HEPreTHYECKOIr0 KOMILJIeKca.

13 Bcero pasHooOpasusi OpraHU3allMOHHBIX CTPYKTYpP YIPaBIE€HHUs] OYEHb YETKO BBIIEISIOTCS
nBe OonblIne TpyNIbl. JTO - HUEpapXUUYECKUE M aJalTHBHbIE OPraHU3ALMOHHBIE CTPYKTYpHI.
Hepapxuueckue OpraHu3allMOHHbIE CTPYKTYpbl (MX e€Ile HMHOIJA Ha3bIBalOT: (hopMaibHBbIE,
MEXaHUCTUYECKUE, OIOPOKPATUYECKUE, KIACCUUECKHE, TPAJUIIMOHHBIE) XapaKTEPU3YIOTCS HKECTKOU
uepapxueil BIacTH Ha NpeANpUATHH, (OopMalIn3alluy PaBUWII U IPOLEyp, KOTOPbIe HCIOIb3YIOTCS
LEHTPaJIN30BaHHBIM  TPUHATHEM  DPELIEHUH, Y3KO ONPEACIIEHHOM OTBETCTBEHHOCTHIO B
NeSITeIbHOCTH.

bonplryto yacTh OpraHM3allMOHHBIX CTPYKTYp MEXaHHYECKOro (OHOpOKpaTHUECKOro) THIla
MOYKHO Pa3JIeIUTh Ha JBE KaTeropuu: GyHKIMOHAIBHBIE U JUBU3HOHAIBHBIE CTPYKTYPbI

AJanTUBHBIE OpraHU3aAIMOHHBIE CTPYKTYpHl (OpraHWYecKHe, THOKHE) XapaKTepHU3YIOTCS
pPasMBITOCTBIO HEPApXUU  YINpaBlIeHUs, HEOOJBIINM KOJIMYECTBOM YPOBHEH yIpaBlieHUs,
THOKOCTBIO CTPYKTYPHBI BJIACTH, CIA0BIM MM YMEPEHHBIM HCIIOJIb30BaHHEM (DOpPMaTbHBIX TPaBUII U
IpoLeayp, AeUeHTpaau3aluell IpUHIATHS PEIICHUH, IIUPOKO 00yCIOBIEHHON OTBETCTBEHHOCTHIO B
JESATEIBHOCTH.

Jns amantuBHBIX (TMOKMX, OpPraHMYECKHX) OPraHU3alMOHHBIX CTPYKTYpP XapaKTepHO
OTCYTCTBUE OIOPOKPATUYECKON periaMeHTallMd JIeATeIbHOCTH OpraHOB YIPAaBJIEHHUS, OTCYTCTBHE
JETAIbHOTO pa3lieieHus TpyJa Mo BUAaM padoT, pa3MBITOCTh YPOBHEH yNpaBieHHs U HEOONbIIOE
UX KOJHMYECTBO, THOKOCTh CTPYKTYpbl YIIpaBlICHUs, JEHEHTpaTu3alys NPUHATHS pelIeHHH,
VHAMBHUIyallbHAs OTBETCTBEHHOCTh KaX/10r0 pabOTHHKA 3a 0011e pe3yIbTaThl 1eATEeIbHOCTH.

Kpome Toro, ajanTuBHbIE OpPraHU3alMOHHBIE CTPYKTYpBl, KaK IPaBUIIO, XapaKTEPU3YIOTCS
CJIEYIOUIMMHU IPU3HAKAMU:

- CIOCOOHOCTBIO CPAaBHUTENBHO JIETKO MEHATH CBOIO (POpPMY;

- OpHEHTAIMENH Ha YCKOPEHHYIO PEaM3aLUI0 CIOXKHBIX IMPOEKTOB, KOMIUIEKCHBIX IIPOrpamMM,
peleHus CI0XKHBIX pobieMm;

- OTpaHUYCHHOM JIEUCTBHUEM BO BPEMEHH, TO €CTh (POPMUPOBAHHWEM HA BPEMEHHON OCHOBE Ha
NepUO/JI peIIeHUs MPOOIIEMBI, BBIITOJTHEHUE POEKTA, IPOTPAMMBI;



- CO3/1aHMEM BPEMEHHBIX OPraHOB YIIPABIICHHUS.

K pasHOBHIHOCTSAM CTPYKTyp aJallTUBHOIO THIIA MOYKHO OTHECTH IIPOEKTHBIE, MAaTPUYHBIE,
IpOTrpaMMHO-LIEJIEBbIE, MPOOJIEMHO-IIENIEBbIE CTPYKTYPbl, OCHOBAaHHBbIE Ha TPYIIIIOBOM MOJXOJE
(xoMaHaHBIE, TPOOJIEMHO-TPYTIIOBBIE, OpHUTaIHBIC), CETEBBIC OPTaHU3AIMOHHBIE CTPYKTYPHI.

CpaBHeHME HEPAPXMUECKUX W aJalTHBHBIX OPraHM3ALMOHHBIX CTPYKTYp IO Pa3In4HbIM
MIpU3HAKaM MPEACTaBICHO B TabiIuIe

Kpurepuii cpasnenus

Hepapxuieckne CTPYKTYPbI
yrpasiaenus

ANanTHBHbBIE CTPYKTYPbI
yrpasjienus

XapakTepuCTHKA HCpapXuu
yrnpasicHus

Kecrkan uepapxus. Yposuu
YTIPABICHHA YETKO
ONpe/ACACHbI

OTrcyrcrane nepapxum wim o
PasMBITOCTh. Y POBHH YNIpaB-
JICHHSA YCTKO HE ONPEACCHB

XapakTcpHUCTHKA PasBHTHA
BCPTHKAILHEIX H FOPH30H-
TATLHBIX CBA3CH

CuabHo pasBuThl BEPTHKATb-
HBIC CYDOPIHHALMONHEIC
CBA3N

Buicokuit ypoBeHsb ropuion-
TANLHON HHTCTPALHH MCK Y
nepceonanom. Xopoio pa3si-
THIC CBA3N KOONCPAIMK H KO-
Op M HAL MK

Tun pykosoacrea

MonouenTpraeckuii, nocro-
AHHBIH

[MonmuuenTprueckuii, cmena
AWICPOB M0 CHTYaIHAM

Mopmanm3aums NpHMCHS-
CMBIX MIPABHA 1 NPOLECIAYP
OCYIICCTBIICHHS YIIPABICH-
YCCKOI ICATCIIBHOCTH

Kectkaa hopmammsamms npa-
BHJI W [IPOUCYP

Cnabas wm ymepennas
dopmamizanms npasui
H TIpOLe/Iyp

Dopyam3ANMA OTHOMICHIH
YIPaBACHYCCKOro NEPCoHaa

Y 3ko onpesencnusic 0083an-
HOCTH, NPABA H OTBCTCT-
BCHHOCTb

[npoxo onpeaencnusbic 0ba-
3AHHOCTH, NPABA W OTBCTCT-
BCHHOCTE

Pasnenenme YPasJICHYCCKOro
Tpyia

Y3Kaa cnenmaan3aiua jaed-
TeasHocTi. JKecTkoe it nocro-
AHHOC 3aKpenncHue gynKiwii

Llinpokas cnienHaan3anma
AesTeasHocTi. Bpemennoe
3aKpeUICHHE yHKILHK 32
rpynnamy

XapakTepHCTHKA NIPHHSTHS
YIPABACHYCCKHX PCUICH Hil

LenTpamsanms npuuaTHa
YNPABACHYCCKUX PCICHMIT

JeuenTpammsaums npHHATHA
YOPaBICHYCCKHX PCICHIH

XapakrepHCTHKA OTHOMICH Hil
nepconasa OpraHn3aimn

MopManLHBIC OTHOLICHIS,
HOCAIINE O HIMATLHBI
Xapaxkrep

Hedopmansnsie omioueHns,
HOCAIIHE JTHYHOCTHBIH
Xapaxrep

KpynHble opraHumzanpy B TOM 4YHCIE€ M OPraHM3allM¥ TOIIMBHO-IHEPreTH4ecKOro
KOMILJIEKCA HE HCIOJB3YIOT TOT WM WHOM BUJ OPraHM3allMOHHOW CTPYKTYphI B UMCTOM BHJE, a
CKOpPE€E UCIOJIB3YIOT HECKOJIBKO BUJIOB CTPYKTYP YIIPaBJICHHUS.



