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1. KPATKMU KYPC JEKILUIA

[Tponecc n3ydeHus: AUCHUIUIMHBI 0a3UPYETCsl HAa TAKMX OCHOBHBIX TEIUIOOHEPTreTHYECKUX
HNOHATUAX KaK CHUCTEMbl LEHTPAIN30BAaHHOIO M JELEHTPAIM3OBAHHOIO TEIIOCHAOKEHMS,
TETIOPHUKAINA U TeIIO(QUKAITMOHHBIE CHCTEMBI.

CucrteMa IEHTPAIM30BAHHOIO TEINIOCHAOKEHHSI — «CHCTEMa, COCTOALIasi U3 OJJHOTO WU
HECKOJIbKUX HCTOYHUKOB TEIUIOTHI, TEIUIOBBIX CETEM (HE3aBUCHUMO OT JMaMeTpa, 4ucia u
HPOTSKEHHOCTH HAapYKHBIX TEIJIONPOBOJOB) U MOTPEOUTENIEH TEILIIOTHI».

[Tpu 5TOM TTIaBHBIM NMPHU3HAKOM CHCTEM IEHTPAIM30BAHHOTO TEIUIOCHAOKEHUS SIBISETCS
HQJIMYME B CUCTEME BHELIHMX TEIUIOBBIX CETEeH, KOTOphIE SBIAIOTCA CHCTEMOOOPA3YIOLINM
AJIEMEHTOM, CBS3bIBAIOLIMM B €IMHYI TEIUIOTMAPABIMYECKYI0 CHUCTEMY 0OOOpyaOBaHUE
TEIUIOMCTOYHHUKA U 000PYJOBAHUE MECTHBIX CUCTEM TEIJIOCHAOXKEHUS OTJCNIbHBIX 3aHUH.

Taxum oOpa3om, K cucTeMaM JeIeHTPATN30BAHHOTO TETNIOCHAOKEHHS CIeTyeT OTHOCUTh
CHUCTEMBl TEIUIOCHA0XKEHUS, B KOTOPHIX TEIVIOMCTOYHHMK PACHOJAraeTcs HENOCPEJICTBEHHO B
OTJIEIbHOM >KMJIOM, OOIIECTBEHHOM WJIM IPOU3BOJICTBEHHOM 3/1aHUHU, T.€. B ATOH CHCTEME
BHEIIIHUE TEIUIOBBIE CETH OTCYTCTBYIOT.

Temnopukanuss u  TeropuKaMOHHBIE cUCTeMbl. Korma TroBoOpsAT 0 cuUCTeMax
LEHTPAJIM30BaHHOT O TEIUIOCHA0XKEHUS, TO UMEIOT B BUAY, YTO OT KaKOI'0-TO LIEHTPAJIU30BaHHOTO
(MM TEHTPaJPHOTO0) TEIUIOUCTOYHHKA OOECIIeYMBAIOTCS HECKOJIBKO MPOMBINUICHHBIX JIHO0
KWIMIIHO-KOMMYHQJIBHBIX MOTpeOuTenell TerioBoi 3Hepruu. [Ipu 3TOM HCTOYHMK TEIJIOTHI
MOJKET OBITh JIFOOOTO BUA, T.€. YKA3bIBAIOT TOJIBKO HA (DAKT MEHTpAIM3AINU TETUIOCHAOKEHUSI.

Korna peus uger o tennodukanuy Wik o TemI0(QUKALMOHHON cUCTeMe, UMEIOT B BUAY
CHUCTEMYy  TEIJIOCHAOKEHHs OT KOMOMHHMPOBAHHOTO  TEIUIOMCTOYHHMKA, Ha  KOTOPOU
OCYILECTBIISICTCSI  IIPOM3BOJACTBO  JIEKTPUUECKOW M TEIUIOBOM SHEPrUM B  €AMHOM
Tero(UKallMOHHOM LIMKIIEe. B TakoM 1MKIIe Ha MOTOKE Mapa WM raza BbIpadaThIBA€TCs CHavasa
AIIEKTpUYECKasl SHEPrusl B NMapoOBOM MIIM T'a30BOI TypOOreHepaTOpHOM yCTaHOBKE, a 3aTeM 3THU
MOTOKHU Tapa WJIM Ta3a UCHOJB3YIOTCS JUIsl IPOM3BOJCTBA TEIUIOBAs SHEPrus B BUJE Mapa WU
ropsiuei BOABI.

KoMOuHMpoBaHHOE MPOU3BOACTBO 3JEKTPUUECKONM U TEMJIOBOM OSHEPrUU MOXKET
OCYILECTBIIATHCSI HA KOMOMHUPOBAHHBIX YHEPrOUCTOYHUKAX — TeI03aeKTporeHTpaax (TOL).

PaznenbHbI 1 KOMOMHUPOBAHHBIN crTOcO0 sHeprocHadxkeHus. [Ipu paznensHoM criocode
HHEPrOCHA0XKEHUS MOTPEOUTENN FHEPTUH TTOTYUAIOT:

- TEIJIOBYIO SHEPTUI0 B BUJE Mapa W Tropsiueid BOJBI OT Pa3IMYHBIX KOTEJIbHBIX, B KOTOPBIX
BbIpabaThIBAETCs TOJBKO TEIUIOBAs 3HEPrus 0e3 BEIpaOOTKH JIEKTPUUECKOM SHEPTHH;

- 3JIEKTPUYECKYIO SHEPTHIO — OT 00BbEIMHEHHOM 31eKTposHepreTuueckoit sHepruu (093C), a B
n3onupoBaHHbIX 0T OOOC pailloHax — OT pa3IMYHBIX JIEKTPOCTAHIUH.

Takum o0pa3zom, Hpu pa3lenbHOM CIOCO0E€ TEemIoBas M DJEKTpUYEcKas 3HEPruu
BbIpa0aTHIBAIOTCS B PA3IMYHBIX SHEPIrOMCTOYHUKAX HE3aBUCUMO JIPYT OT ApyrTa.

[Ipn KOoMOMHHPOBAHHOM CIOCO0€ SHEPrOCHAOKEHUS HJIEKTPUUECKasi U TEIJIOBasi SHEPTUs
BbIpa0aTHIBAETCSI COBMECTHO B TEIUIO(PHUKAIIMOHHBIX (KOT€HEepaIlMOHHBIX) YHEPrOYCTAHOBKAX Ha
pazHooOpazueix TOII.

ITorpeouTesn TenyoBoii 3Heprun. CTpyKTypa norpeduTesieil Tenjao0Boi IHePruu

B Pas3siIMYHBIX 3ajadyax I10 BBI60py BUIa n TEIIOBOM MOIMHOCTU HOCHTPAIN30BaHHBIX
HHEPrOMCTOYHUKOB MOTYT YUYHUTHIBATHCS CIEAYIOIIME Pa3sHOBUIAHOCTH moTpedbuteneir TO B
3aBUCUMOCTH OT MECTOAWKHU OIPCACICHUA UX PACYCTHBIX TCIIJIOBBIX HAIpy30K:

1) OtnenbHbIe XKUITbIE, OOIIECTBEHHBIE I POMBIIUICHHBIE 3/JaHUS; TAaKUe TOTPEOUTENN
paccmatpuBaroTca B CIIT oT TemIonCTOUHNKOB MaJIOW MOIITHOCTH.

2) OtnenbHble Xuible Mukpopaiionsl (JKM) cocrosiiye U3 KUIbIX 3/1aHUM, a TaKXkKe U3
OOIIECTBEHHBIX 3JaHMM, BXoIAmMX B cocTaB KM M mpeqHasHaueHHbIX A OOCTYKMBAaHUSA
HacesieHus gaHHoro JKM (neTckue yupexaeHusl, IIKOJIbL, MOJIUKINHUKH, TPEAIPUITHS TOPTOBIN



U OBITOBOrO OOCTY)KMBaHHWsI) M TPUJICTAIONUX K HEMY pPaliOHOB WHIUBUIYaJbHON KUJIOU
3actpoiiku, He pucoenunenHon k CL[T (¢ mepcnektuBoit moacoeauaenus k CILT).

3) OOecTBeHHbIE 3MaHHUS TOPOJACKOTO 3HAa4YeHMs WU obmiectBeHHbIe 1eHTpbl (OLL),
KOTOpBIE pacHojiaralorcsi, Kak mpaBuio, 3a mnpegenamu KM; B kadectBe OL| mMoryT ObITh
aJIMUHUCTPATUBHBIC 3JaHUS, Y4YeOHBbIC 3aBEJCHUS, CIOPTHBHBIC, TOPTOBBHIE U JICUCOHBIC
KOMIUTIEKCHI ¥ T.I. OL[ MOTyT COCTOSITh U3 OAHOTO WM HECKOJBKUX OTAEIbHBIX OOIIEeCTBEHHBIX
3JaHUN.

4) Ilpombiuuiennsie npeanpustus (IIII), koTopble MOTyT COCTOATH M3 OJHOTO WIIH
HECKOJIbKUX OTACIBHBIX MPOMBIIIJICHHBIX U OOIIECTBEHHBIX 3/IaHUI; B KAY€CTBE OOIIECTBEHHBIX
3nanuii Ha 1wiomaakax I moryr OBITh agMUHUCTpAaTUBHBIE 3/1aHUS, TNPEANPUATHUS
00I111eCTBEHHOT'O MMUTaHUs, OTJbIXA U T.II.

5) Tennossie paiionsl (TP), koTopsie MOTyT cocTosATh M3 Heckoybkux XM, OIl u IIII;
eciu TP coctout B ocHoBHOM 13 KM 1 OLI, ero Ha3pIBalOT KUJIBIM TEIIOBBIM PailOHOM, a €Cliu
TP cocroutr B ocHoBHOM u3 IIII, ero Ha3bIBAlOT MPOMBIILUICHHBIM TEIMJIOBBIM PANOHOM WIIA
MIPOMBIIIIICHHBIM Y3JIOM.

6) OrtaenbHble TOPOAA, KOTOPBIE MOTYT COCTOSTh M3 HECKOJBKUX JKWIBIX WU
IIPOMBINUICHHBIX TP.

OtnenpHBle TOpoAa B KadecTBe mnorpebuteneit TO moryr paccmarpuBathes B CHT
TOPOACKUX arjloMepaiuii, COCTOSIIIMX W3 HECKOJbKUX OJM3KO PaCHOJIOKEHHBIX OTIIEIbHBIX
rOpOJIOB.

CucremMa IeHTPAJIBLHOT0 OTONJIEHUS

OO0mas xapakTepucTHKa cucTeMbl oTorieHus. OTOIIEHHE MOXXKHO paccMaTpUBaTh Kak
npouecc mnomaun TO B oTarMBaeMble mnomemieHuss Qor A7 oOecreueHus 3aJaHHOU
TEMIEpAaTypbl BO3AyXa BHYTPU MOMeEIIEHUH Py, IMOCTOAHHOM HpU Bcex TemIepaTypax
Hapy>KHOT'0 BO31yXa ty.

TennosHepreTnyeckyo CyIIHOCTh MpoIlecca OTOIUIEHUS HArJIAJHO TOKa3bIBaeT
ypaBHEHHE TEIIOBOro OanaHca:

Qom+Q6H.m+QuHc:Qnom.oep + Qnom.umj)

JleBasg 4acTh 3TOr0 ypaBHEHHUS IOKAa3bIBAET MPHUTOK TEMIOThI: Qom — OT CHCTEMBI
ororuieHust; Qgum — OT BHYTPEHHUX TEIIOBBIICIICHUH B OTAIUIMBAEMBIX 3MAHUX; Quue — OT
COJTHEYHOU pajuaiiu (MHCOISIIUN).

[IpaBasi yacTh ypaBHEHUS IOKa3bIBa€T MOTEPU TEIIIOTHL Quomosp — UEPE3 HAPYKHBIC
orpaxaeHust; Quom.ung — ¢ THQUIBTpALIUEH HAPYKHOTO BO3/lyXa Yepe3 HEMJIOTHOCTH B HapYKHbIX
OTpaKJICHUSX, KOTOpask HPOMCXOAUT MO JBYM NMPUUYUHAM:

1) u3-3a pa3HOCTH IUIOTHOCTEN WM yJENIbHBIX BECOB BHYTPEHHEI0 M HAPYKHOT'O BO3/1yXa
(rpaBUTALIMOHHBIN HATIOP);

2) BETPOBOr'O HAIopa.

W3 ypaBHEHHUs TEMIOBOro OajaHca OTOMUTENbHOM CUCTEMBI BUJIHO, YTO KPOME HApYyKHOM
TeMIepaTypbl Ha BeMUYUHY Qom MOXKET MOBIUATH U IPUTOK T 3a cHeT CONHEUHOM pajuauy 1
BHYTPEHHUX TEIUIOBBIJICICHNUN, a TaKKe YBEIMUEHHUE TEIUIONOTEph 3/1aHui MpH BO3pacTaHUU
CKOPOCTH BETpPA, B HEKOTOPBIX CIIydasX MpPU YAEUIEBICHUHM KOHCTPYKUMHU 31aHui. OnHako i
OKa3bIBaeT HanboJee CHIIbHOE BIMSHNE Ha HEOOXOIUMYIO BETHIHHY Qo .

Jns xunelx 37aHUA  BeMMuUHA Qgum HE YUHUTBIBAETCS M3-32 €€ CPAaBHUTEIHHO
HEOOJIBIIOT0 3HAUEHUSI U BEPOSTHOCTHOTO Xapakrepa. [l oOIIeCTBEHHBIX U MPOMBIIUIEHHBIX
3naHui BenuuHa Qgy.m YUUTHIBACTCS B T€X CIydasiX, KOT/a €€ 3HaUYeHHe CPAaBHUTENIBHO BEIUKO U
rpaduk moctyruieHuss TD OT BHYTPEHHUX TEIUIOBBIJCICHUN CTAaOMIBHBIN (Cpeau OOIIECTBEHHBIX
3MaHUM 3TO, HampuMep, TeaTpbl W KHHOTEeaTphbl, JJIs TMPOMBIIUIEHHBIX 3JaHUA — paboTa
000pyI0BaHNs).

Bemmuunabl Quue U Quomung TPU ONPENETICHUM MAaKCHUMAJIbHON pacueTHOM Harpysku
cuctem ortorieHus: Xy , Kak IPaBUIIO, HE YUUTHIBAIOTCSA. YUET STUXTBEIUYMH MPOU3BOAUTCA



NP BHEAPEHUM UHIUBHYaTbHOW aBTOMAaTUKH B OTAITUBAEMBIX 3/IaHUSX M MOXKET MOBIIUATH Ha
rojioBbie 3HaYCHUS Qom .

BaxxnelmuM KJIMMATOJIOTMYECKUM MAapaMETPOM CHCTEM IIEHTPAJIBHOIO OTOTUICHHS
ABIISIETCSl pacueTHasl Hapy)KHasi TemMIrepaTypa AJis MPOSKTUPOBAHUS OTOIICHUS 1y om, IO KOTOPOIA
oTpeneNsIeTcsl MaKCUMallbHasi pacueTHas Harpys3ka cucteM oToruieHust Qn, H, ClIeq0BaTeNbHO,
TEIJIOBas MOIIHOCTD LIEHTPAJIM30BAHHOTO TEIJIOUCTOUYHHUKA.

CormacHo JACUCTBYIOIIEMY B HACTOSIIEE BpEeMsSl KIMMATOJIOTMYECKOMY HOPMaTHUBY
3HaueHue U.om OMIpenensieTcs Kak CpenHsAs HapyKHas Temieparypa HauOoliee XOJIOJHOU
MSATUAHEBKY U3 8 HanboJee XOJIOMHbBIX 3UM 3a S0-JeTHHIA TepHOo/I.

l'ogoBoit rpaduk OTONUTENBHON HArpy3kd, Kak MpaBUJIO, MEPEMEHHbIH, a BECh T0J
JIEJIUTCS Ha JIBa IIepHoja:

1) oTOMUTENBHBIN, IPH KOTOPOM ty <ty ;

2) HEOTONUTENBHBIH, IPU KOTOPOM ty > t'y

Benuunna t’y mokaspiBaeT HapyKHYIO TEMIIEpaTypy B KOHIlE (Hadajie) OTOMHTEIHHOTO
nepuoa. CoracHo JeHCTBYIONIEMY HOPMATHUBY 3HAUYEHHUE t'y NPUHMMAETCA:

B palioHax C tyor> -30 °C —t’y = +8 °C;

B palioHax C tyor<-30 °C —t’y = +10 °C.

Kak BumHOo u3 romoBoro rpaduka OTONMUTEIBHOW HArpy3ku BenuyuHa Qor HMEET
MaKCHUMaJIbHOE 3HaYeHHE, paBHOE QPor, TIPH tyor, @ MUHUMANIBHOE QY"or — TIpH t'y, .

[Ipu TemmepaType Hapy>KHOTO BO3Ayxa ty > t’y mojBojaa TEIUIOTHl HeT. HeoOxomumas
TeMIiepaTypa tss” BHYTpH OTAITMBAEMOIO 37aHUs MOJICPKUBACTCS 32 CUET TEIUIOBBIICICHUN B
MOMEIIEHUH, COTHEYHON paliallui U aKKyMYJIHPYIOIIeH CIOCOOHOCTH CaMOro 3/1aHusl.

[Ipon0mKUTENBHOCTD OTOMUTENBHOTO TIeproa Tor Ha TeppuTOpUK Poccun n3Mensiercs B
mupokoM auanazone. Hanpumep, Tor 11t Coun paBHO 90 CyTOK B rof, a Juisl psiia HaCEIEHHBIX
myHKTOB Ha mobepekbe CeBeproro JlenoBuroro okeana (IleBek, Oyxta Tukcn) Tor = 365 cyTok
B T'OJ], B TAKHX paliOHaX CUCTEMbI OTOIUICHUS JOJKHBI pab0TaTh KPYIJIbIi TO/I.

Benmuuuna texP? a7 OTAENBHBIX JKUIIBIX, OOIIECTBEHHBIX M TPOMBIIUICHHBIX 37aHUIN
3aBUCUT OT Ha3HAYEHUS 3/1aHUS U HAXOJUTCSI B OPUEHTUPOBOUHOM auanazone 14-22 °C.

[Ipu onpeneneHun CyMMapHBIX PACXOJ0B TETUIOTHI HA OTOTUICHHE KUITBIX MUKPOPAHOHOB
WJIM JKWJIBIX TEIUIOBBIX PaillOHOB, KOTOPOE HEOOXOAMMO JIJISl ONpe/IeTeHHs TEIJIOBOMH MOIHOCTH
[EHTPATM30BAaHHBIX TEIUIOMCTOYHUKOB I TakuxX norpeduteneit TO, a Takxke mpu pazpaboTke
rpadukoB TemmepaTyp CETEBOW BOJbI MPU IEHTPAILHOM PETYIUPOBAHUU OTMYCKA TEMJIOTHI OT
TUX TEIJIOUCTOYHUKOB, MPUHUMAETCS YCPEIHEHHOE 3HAa4eHHE tss’, KOTOpPOE, COIJIaCHO
PEKOMEHJallUsAM, PABHO:

B palioHax ¢ tuor > —30 °C te? =+18 °C;

B palloHax C ti.or < —30 °C tss® =420 °C.

Jlnst pelieHusi aHAJTOTHYHBIX 3a/lad MpH OTHYycKe T MPOMBIIIIEHHBIM MPEANPUITHIM
YCpEIHEHHOE 3HAUeHUE tpy’ JUISI MPOMBIIUICHHBIX 3/IaHUN, IO PEKOMEHAANUSM, MPUHUMACTCS
paBHBIM +16 °C.

Cyrounslii Tpaduk MOAauMd TEIUIOTBI OT CHUCTEMBI OTOIUICHHS Qor, KakKk MpaBHIIO,
PaBHOMEpPHBIA, T.K. B T€UCHHE CYTOK BeaW4HHA Qor CPAaBHHUTEIIBHO TIOCTOSIHHA M 3aBUCHT OT
CPEIHECYTOUYHOI'0 3HAYEHHUsI TeMIepaTyphl Hapy>KHOTO Bo3ayxa ty. Ha KpymHBIX MCTOUHMKaX
TEIJIOTHl PETYJUPOBAHUE TEMIEPATyphl BOJABI TOMAIOIICH MAarucTpald MO TeMIEpaTypHOMY
OTOMUTENILHOMY TpaduKy NpoOU3BOAWTCS JaBa W Oonee pa3 B cyTku. B Hekotopeix CLT
U3MCHSIOT BeNWYUHY Qor B 3aBHCHMOCTH OT HOYHOTO M JIHEBHOTO 3HAYCHHS tu, CHIDKAS
BeNMYUHY Qor B IHEBHOE BPEMsI 32 CUET €€ YBEIMWUYEHUs1 B HOUHOE Bpems. Takoil cTyneH4aThlid
CcyTOouHbI rpaduk nogauu Qor 23PPeKTuBEH B palloHaX Pe3KO KOHTUHEHTAIBLHOTO KJIMMaTta Mpu
3HAUYUTEJIbHON Pa3HUIIE HOYHBIX U IHEBHBIX HAPYKHBIX TEMIIEpaTYp.

B 3aBHCHMOCTH OT TETUIOHOCHUTEIISI CUCTEMBI OTOIIJICHHUS OBIBAIOT CJIEAYIOIIUX BUJIOB:

1) cucTeMbl BOJSIHOTO OTOTUICHUS;

2) cucTeMbl BO3yLIHOTO OTOILJICHUS;

3) cucTeMbl TapoOBOTO OTOIJICHUS;



4) naHeNnbHO-IY4YHCTOE OTOIJICHUE.

Bo3zaymHoe oToruieHue, Kak npaBuilo, COBMELIAIOT ¢ BEHTUIISLMEN U IPUMEHSIOT HHOT' 1A
B OOIECTBEHHBIX M NPOMBIIICHHBIX 3AaHUAX. [IpuHIMI pabOThl BO3IYIIHOTO OTOIJICHHUS
3aKJII0YAETCsl B LUPKYJSILMM TOPSYEro BO3yXa, MOCTYHAIOIIEro U3 Kajopudepa, U nepeaadu
AKKyMYJIIDOBAaHHOIO MM TeIUla HENOCPEJCTBEHHO OTaIUIMBAEMOMY IIOMEIIEHUIO, IIyTeM
CMEIIMBAaHMs ¢ BHYTPEHHUM BO3yXOM IPH JBUXEHHUHU IO IIOMEILEHUIO.

[TapoBoe oTOIIEHME B HACTOALLEE BPEMS IPAKTUYECKM HE NpHUMEHsAeTcsA. ToJbKO B
HEKOTOPBIX NPOMBIIIJICHHBIX 3[aHUAX COXPAHWIMCh IApOBBIE CHCTEMBbl OTOIUIEHHS. B sToM
Clly4ae OTOIUIEHUE OCYIIECTBIIIETCS 3a CUET I1apa, IOCTYIAIOIIEro 10 aporpoBoJaM OT KOTJIOB
B OTONUTEIbHBbIE NPUOOPHI, YCTAHOBJIEHHBIE B OTAIUIMBACMbIX IOMELIEHHSX, IJ€ OH
KOHJEHCUPYETCS, BBIJEISIS CKPBITOE TEIUIO UCTIAPEHUS.

[lanenpHO-Iy4nCTOE  OTOIUIEHME, IHpU KOTOPOM  CpelHss  TeMmiepaTypa  Bcex
MOBEPXHOCTEH, OOPAIIEHHBIX B MIOMEIIEHHE, MPEBBIIIAET TEMIIEPATypy Bo3ayxa. OramiuBaemMoe
IIOMEIIEHUE IpU TaKOM cIrocobe oborpeBaeTcs TIJaBHBIM 00pa3oM 3a CYeT JIyYHUCTOIo
TEII000MEHa MEX]y TPEIOIIeH aHENIbI0 U MTPEIMETaMH, OIPaXICHUSIMHU B TOMELLIEHUH.

B Hacrosimiee BpeMs Ui OTOIUIEHUS JKWIbIX, OOIIECTBEHHBIX W HPOMBIIIJICHHBIX 3JaHUN
NPUMEHSIOTCS, B OCHOBHOM, BOJISIHBIE CHCTEMBI, KOTOpBIE M OYyIyT pacCMaTpHUBaThCS B Kypce
JIEKIUH.

CucreMa BeHTHIAINH

Bentwisiiinst — 3T0 BO3yX000MEH B BEHTUJIUPYEMBIX MTOMEIICHUSAX 3AaHUIN C pacueTHOMN
KpaTHOCTBIO, T.€. C pacueTHbIM OTHOIIEHHMEM oOObeMa HapyKHOTO MOAOTPETOro BO31yXa,
110/1aBaeMOTO B SAMHHILY BPEMCHH B BEHTHJIMPYEMBIC TIOMEIICHHSI, K BHYTPEHHEMY 00BEMY 3THUX
IOMEIEHUH.

Bonee npocToe onpeneneHne TepMUHA BEHTWIALUS - MPOIECC YAAICHHUS OTPabOTaHHOTO
BO3/lyXxa M3 TMOMEIIEHUS U 3aMeHa €ro HapyXHbIM. BeHTunsanus obecreyrmBaeT CaHUTAPHO-
TUTUECHUYECKUE YCIOBUA (TeMIlepaTypy, OTHOCUTEIBHYIO BIIAXKHOCTh, CKOPOCTH JIBHKCHUS
BO3/lyXa M YUCTOTY BO3/yXa) BO3IYIIHON Cpebl B MOMEIICHUH, OJIarONPHUSATHBIC IS 310POBbS U
CaMOYYBCTBHUSl 4YEJIOBEKa, OTBEUAIONIME TPEOOBAHMSAM CaHUTAPHBIX HOPM, TEXHOJOTUYECKUX
MPOLIECCOB, CTPOUTENIbHBIX KOHCTPYKLIMM 3AaHUI, TEXHOJIOTHUI XpaHEHUS U T. .

Haubonee pacnpoctpaneHHasi cucTemMa MPUTOYHON BEHTHIISILIUN COCTOUT U3 MPUTOUYHOTO
BEHTWJISITOPA C IIEKTPOJIBUTaTeNIeM, MOJAOIIEro HAPYXKHBIM BO3AYX B Kanopudep, B KOTOpOM
BO3JIyX MOJOTPEBAETCS, KaK MPABUIO, BOJOW W3 TEIUIOBOM CETH, U MO CUCTEME MPUTOUHBIX
BO3/IyXOBOJIOB IMOAAE€TCS B BEHTUJIUPYEMbIE IIOMEIIEHUA. 3aTe€M [0 CHCTEME BBITSKHBIX
BO3JIyXOBOJIOB OTPaOOTAaHHBIA BO3MYX YAANAETCS W3 MOMEIIEHWN TOJ HAropoM MPUTOYHOTO
BEHTWJIATOPA HAPYXKY. Cucrembl, Tak Ha3bIBAEMOW NPUHYIUTEIBHON MM MEXaHHUYECKOU
BEHTWIALIMM, B KOTOPOW BO3IyX JBUKETCS MOJI HAIOPOM BEHTHUJISITOPA C DJEKTPOJABUTATEIIEM,
MPUMEHSIFOTCS, KaK TPaBUIIO, B OOIIIECTBEHHBIX W MTPOMBIIIIJICHHBIX 3TaHUSX.

B kunbIX 31aHMSIX TPUMEHSIOTCS CHCTEMBI ©CTECTBEHHOW BEHTHIIAIIMHM, B KOTOPBIX
Hapy>KHbI BO3AYyX IIOCTyHaeT B JKWIbIE IMOMEIIEHUS Yepe3 HEIUIOTHOCTU B HAPYKHBIX
orpaxacHUsIX (1BepH, POPTOUKH), a YOAISIETCS Yepe3 BBITSHKHBIE BO3TYXOBOJBI MO ICHCTBUEM
rPaBUTALMOHHOTO HAropa 3a CYEeT PAa3HOCTU YAENbHBIX BECOB TEIIOTO BO3/yXa BHYTPH JKUIIbIX
3MaHUA W XOJIOJHOTO HApPYKHOTO BO3[yXa. YCTaHOBKA B MOMEMICHUSX TUIOTHO T€PMETUYHBIX
OKOH C JIBOWHBIM OCTEKJIICHHEM, HE HWMEIOIIMX CHEIHUAIbHBIX BEHTHIALMOHHBIX Kamep
(dbopTouek u Ap.) 3aTPyaHSAET MPOBETPUBAHNE U YBEIIMUNUBACT BIIAXKHOCTH BO3/IyXa.

HopMaTuBbl 10 MPOEKTUPOBAHMIO KUIIBIX 3[JaHUI TpeOyYIOT, 4TOObI B pailoHax C Loom. <-
40 °C xwunble 37aHUS C YUCIIOM dTaked 3 u Oosiee JOHKHBI UMETh CHUCTEMbI MPUHYIUTEIbHON
BEHTWISIIUM C TOAOIPEBOM Hapy)XHOTO Bo3Ayxa B Kamopudepax. Ilpeamaraem uwuTaTemnto
CaMOCTOSITENIbHO OOBSICHUTh IPUYHUHY TAKOTO TPeOOBaHUS.

Jlisi HEeKOTOPBIX OOIIECTBEHHBIX (MYy3€H, KHUTOXPAHWIUIIA) U TMPOMBIIIJICHHBIX 3JaHUN
IIPUMEHAETCA CUCTEMAa BEHTWIALMU M KOHIWIUOHHMPOBAHMS BO31yXa, B KOTOPOH BO3LYyX
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MIOJACTCS B IIOMEILIEHUsS C pPACUYCTHOM TEMIIEPaTypol M BIAXHOCTBIO. I 3TOro mocie
Kajopudepa BO3AyX IOCTYHAeT B OPOCUTEIBHYIO Kamepy, B KOTOPYHO IOJaeTcs BoJa C
pac4eTHOU TeMIIepaTypOu Ul BIPBICKUBAHUS B BO3AYX.

CyTOYHBIII PEXHUM CHCTEM BEHTWIALIMM 3aBUCUT OT PEKHMMA BEHTUIMPYEMBIX 3JaHHMU.
Hanpumep, B 60apHHIIAX BEHTHISIMS JODKHA paboTaTh KPYIJIIOCYTOYHO, a B TeaTpax TOJIBKO B
yackl UX paboTsl. ['0710BOM pEeXHMM BEHTWIALMOHHOM TEIUIOBOM HArpy3kd, Kak IpaBUIIo,
AQHAJIOTUYEH T'OJOBOMY PEKHMMY OTOIUICHUS, TaK KaK 3HAYCHUS ITUX HAarpy30K 3aBUCAT, IIPEKIE
BCEr0, OT TEMIIEpaTyphl HAPYKHOT'O BO3/lyXa U paCYETHON TeMIIepaTypbl BHYTPU IIOMELICHMUS.

[Ipu oObenMHEHHHM CHUCTEM OTOIUICHHUS (BO3AYIIHOTO OTOIJICHHS) W BEHTWJISIHMUA B
cucTeMax KOHIMIMOHUPOBAHUS BO3/1yXa JIOCTUIAETCS HAauOONbLIMK KOM(POPT B NOMEIIECHUSX,
KaK IIPaBUJIO, IIPU TAKOM CUCTEME COXPAHSETCS HE TOJIBKO TEIJIOBOU peXKMM I 3aJaHHOU
TEMIIEPATYPHI HAPYKHOTO BO3AYXa, HO U OTHOCUTEIIbHAS BIa)KHOCTh BO3YyXa.

CucreMbl ropsiuero BoJ0CHa0KeHU S

I'opsiuee BogocHa0KEHNE BBITTOTHSET 3a/1a4y 110 00ECTIEYSHHUIO KHITBIX, OOIIECTBEHHBIX U
IPOMBIIIICHHBIX 3JaHUN TOpsYel BO/I0I Ha ObITOBBIE M TEXHOJIOTUYECKUE HYXK/IbI.

PaccmoTtpuM cructeMbl OBITOBOTO Topsiuero BojocHadxeHus. TemnepaTtypa ropsiueil Boipl
tre MOZaBaeMas B IOMELICHHS JJIsl HYXJ TOpAYEero BOJOCHAOKEHHS MaJl0 3aBUCUT OT
TEMIEPATYpbl HAPYKHOI'O BO3/lyXa U HAXOJIUTCS B Ipejaenax 50-75°C. Yame npuHUMaeTcs

TeMIIepaTypa Ha ropsiuee BOAOCHAOKEHNE t, =60°C.
MakcumanbHO JOIyCTHMAas TeMIlepaTypa Topsiueid BOIbI Iepes BoAOpa300pHBIMU
npubopaMu He MOXKeET ObITh BblIe 75°C 1o ycioBUI0 TeXHUKHU Oe3onacHocTy U Hke 50°C.
Cnabasi 3aBUCHMOCTb pacxoja TeIula OT KIMMAaTHYECKHX YCIOBUH M KPYTJIOTOJOBOI
XapakTtep paboThl IMO3BOJSIET oObOecneynBaTh OoJiee YCTOHYMBYIO 3arpy3Ky 0O0OpyIOBaHUS
UCTOYHHKOB TEIUIAa M TEIUIOBBIX CETeH IO CPaBHEHUIO C OTONHUTEIbHO-BEHTHJISIIHOHHBIMU

Harpy3KaMu.
Qmax
[luku pacxona Temnga ¢ MaKCUMaJbHOM TEIUIOBOM HAarpy3koM <« MPUXOAATCA Ha

BEUEpHEE BpeMs, CHajJ — Ha HOYHOE BpeMs. Tak, B >KWIBIX 3JaHUSAX PACXOJAbl TOpsYeil BOMBI
HOYBIO OJIM3KU K HYJIO, PE3KO BO3PACTAIOT B YTPEHHUE Yachl, 3aTEM CIa/Ial0T B THEBHbBIE YaChl U
JIOCTUTaI0T MaKCUMYMa BEUEPOM.

Cnenyer OTMETHTh, 4YTO TIOMHMO BHYTPUCYTOUYHBIX KOJEOAHUN y OKUJBIX U
OOIIIECTBEHHBIX 3/IaHWN HAONIOMAIOTCS M3MEHEHHUs pacxojia ropsyeil BOABI MO JHSAM HEAETH C
MakCUMyMOM B TPEIABBIXOJAHBIE JHU. [O0BOM pEXUM CpPaBHUTEIHHO PABHOMEPHBIH C
HEKOTOPBIM CHUKEHHEM Harpy3Ku JIETOM.

CymiecTByIOT /1B€ NPUHIUITAAIBHO PA3IUYHBIX CXEMBbI IPUCOEANMHEHUSI CUCTEM TOPSYETO
BOJIOCHA0XEHUSI K TEIJIOBBIM CETAM: 3aKpbIThle, CHCTEMbl B KOTOpBIX CeETeBas BOJA,
HUPKYJIUPYIOLIAsi B TEIJIOBOM CETH, UCTIOIB3YETCS TOJIBKO KaK TEIJIOHOCUTENb, HO U3 CETH HE
oTOMpaeTcs , U OTKPBIThIE, CUCTEMBI B KOTOPBIX ceTeBasi BoAa (PeaKo MOJHOCTHIO) pa3Oupaercs
y aOOHEHTOB /1715l TOPSYEro BOJIOCHAOKEHHMS.

XapakTepHOil 0COOEHHOCTBIO 3aKPBHITHIX CUCTEM TETUIOCHAOKEHUS SBIISICTCS IPUMEHEHUE
YEeTHIPEXTPYOHBIX TEIUIOBBIX CETEi. B MPOTHBOMOIOKHOCTh 3aKPHITHIM CHCTEMaM B MOJTHOCTHIO
OTKPBITBIX CHCTEMax TEeIUIOCHAOXKEHUsI ceTeBas BOJa, IMOCTYMArolas M3 CeTel B MeCTHbIE
cuctembl TerocHaOxenuss (MCT), He Bo3Bpamiaercs OOpaTHO K WMCTOYHHKY TETUIOTHI.
TenuioBble ceTH ISl TAKUX CUCTEM MOTYT OBITh BBIIIOJIHEHBI OJTHOTPYOHBIMH C TIOJIa4el CEeTeBOM
BOJBI TOJBKO B OJHOM HAIMpaBICHHMH OT HMCTOYHHMKA K morpeburtento. Ilpu omHOTpyOHOM
TpPaHCIIOPTE TeIJla OT KPYNHBIX MCTOYHUKOB TEIJa, BO3MOXKHO, CHHKEHHE CTOMMOCTHU
TPaH3UTHBIX TEIJIOBBIX ceTeil 10 50%.

B 3akphIThIX cHCTeMax TeIUIOCHA0)KEHHs Tojada Telja Ha CHCTEMbl TOpSYero
BOJIOCHA0KEHUSI M OTOIUICHUS OOBIYHO OCYIIECTBIISETCS MO MapaUIeNbHON WU CMEIIaHHOU
cxeMaMm. [Ipu mapamienbHON cXxeMe MPOUCXOAUT OJHOCTYNEHYAThIM HArpeB BOJOMPOBOIHOMN
BOJIBI B BOJOBOJsiHOM monorpesatene (BBII) ropsiuero BomocHaOxeHUS, KOTOPBIH BKIIOYEH
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napajuielbHO C CHUCTEMOW OTOIUICHHS. YTWIHM3alMs Terjia oOOpaTHOW BOJBI  IOCIE
TEII000MEHHUKA OTCYTCTBYET, UTO SIBJISIETCS HEJJOCTATKOM TaKOW CXEMBI.

Opranmzanus OUPKYISALIUM TOpsSYe BOABI B  MECTHBIX CHCTEMax TOpsSYero
BOJIOCHA0KEHUS B OTKPBITHIX CHCTEMaX MOXKET OCYIIECTBIIATHCS COTIACHO ABYMS CIIOCOOaMM:

1) myrem ycraHoBku napoccens — maiioer ([II) ma oOpaTHOM TpyOOIpOBOAE, IS
co3iaHus mepernana aasieHuss AP HeoOX0AMMOro i HUPKYJSIUU BOABI B CHCTEME TOpSYEro
BOJIOCHA0KCHMUS,

2) NOAKIIIOYEHUE IIUPKYISIIMOHHOMN JIMHUHU HAa BBOJ| B 3JIEBATOP.

CpaBHHTENIbHAST ~ XAapAaKTEPUCTUKA OTKPBITBIX M 3aKPBITBIX CHUCTEM  TOPSYETro
BOJIOCHAOKEHUS.

PaccmoTpuM npenmyiiiecTBa U HEIOCTATKU KaX0W CUCTEMBI.

[IpeumyiiecTBa 3aKpbITHIX CUCTEM:

1. BeicOkO€ Ka4ecTBO BOJIbI B CUCTEME rOPSIYE€T0 BOJOCHA0KEHUS, TAK KaK OHA, MTOCTYIIas
HEMOCPEJICTBEHHO M3 TOPOICKOT0 BOJIOMPoBoIa, HarpeBaeTcs B BBII u Takum oOpa3om Hurzae He
3arpsi3HAETCS.

2. IlpocToTa KOHTPOJIS HaJ IUIOTHOCTBIO CUCTEMBI. JeXKypHbIN NEepCOHa HA UCTOUYHUKE
TeIUIa Mo MOoKa3aHusIM IpubopoB (pacxogoMepaM) MOKET OOHApYX UTh (DaKT aBapUUHON yTEUKU
(HO IOTOM HY>KHO OTIPEAECTUTh MECTO YTEUKH).

HenocraTtku 3aKpbITBIX CUCTEM:

1. bonbime 3arpatsl Ha coopyxkenue BBII u I'TII, nosiBnsercsa 4-x tpyOHas cucrema
TEIJIOBBIX CETEH.

2. HenonroBeyHocTs  paOOTBI  MECTHBIX CHUCTEM  TOpSYEr0  BOJOCHA0KEHUS
TEIUIOCHA0KEHHUs, TaK KaK CUCTeMa paboTaeT Ha HeAea’dpUpOBAHHOW BOJONPOBOAHON BOXE, a
IIpU HarpeBe BOJbI U3 HEE BBIAEISAIOTCS PACTBOPUMBIE I'a3bl, UTO MPUBOAUT K BO3HUKHOBEHUIO
KHCIJIOPOJIHOM KOPPO3UU. BbIIN MOMBITKY BHEAPEHUS PA3IMUHBIX CIIOCOOOB yAaJICHUsI KUCIOpOaa
u3 Boabl. JleaspupoBanue Boabl Ha I'TII ¢ ycTaHOBKOW BaKkyyMHBIX, BUXPEBBIX J€a’3paTopoOB,
(GUIBTPOB, HO 3TO TPHUBOAMUT K yHOpoxkaHWiO cucteMbl. [loka pgemeBoro u 3¢(EKTUBHOTO
criocoba He HaiieHo. [IpobieMy MOXKHO pelIuTh, €CIH MEepeiTH Ha TPYOOIIPOBOAHYIO CHCTEMY
U3 HEp)KaBEIoIleHd CTaJM WM LIBETHBIX METAJNIOB, a TaK >K€ HCIOJb30BaTh ILIACTMACCOBbLIE
(MTOMMXJIOPBUHUIIOBBIE) TPYOBI.

[IpeumytiecTBa OTKPBITHIX CUCTEM:

1. IIpocToTta n Hu3kaa croumocts MTIIL.

2. Ornagaet HeoOxoaumocTh B coopyxeHun BBIT u I'TII ¢ 4-x TpyOHO# cucTeMoH.

3. Hanmexnas u monroBeunas pabora MTII cuctem ropsiaero BojgocHaOXeHUS, TaK Kak
cucrtema paboTaeT Ha Jea’pupoBaHHOMN BoOJE.

Henocratku OTKPBITBIX CUCTEM:

1. CpaBHUTEIBHO HHU3KOE KadyeCTBO BOJABI B CHCTEME TOPSYETrO BOJOCHAOKEHUSI.
Oco0eHHO 3TO MPOSIBISIETCS MPU PEMOHTE TETIJIOBBIX CETeH, MPHU MyCKe OTOIUICHUS MPH STOM M3
OTOINHUTEILHON CUCTEMBI BBIMBIBACTCS TPSI3b.

2. CIO’)XHOCTH KOHTPOJISl Ha/l TUIOTHOCTHIO CUCTEMBI TEIIIOCHAOKEHUSI.

PeryqmpoBanue oTIycka TelJI0BOH J3Heprum. 3aJa4yum M CHOCOOBI peryJIHpOBAHMA
OTIYCKA TeIJIOThI

OcHoBHasl 3afaya OTIyCKa TEIUIOBOM HSHEPrUM COCTOMT B MOIIECPXKAHUM TEIIOBOU
MIPOM3BOJUTENILHOCTH MCTOYHHMKA TeIJla PaBHOW TEIMJIOBOW Harpyske MoTpeduTenei, KoTopas
3aBHCUT OT MHOTUX ()aKTOPOB C yYETOM IOTEPh NPH TPAHCIIOPTE.

PaccmoTpuM ocHOBHBIE (DaKTOpbI, BIMSIONIME HA PETryJIMpPOBAHHE OTIyCKa TEIIOBOU
DHEPIrUH:
1) kIMMaTHYECKHE YCJIOBHA, B YACTHOCTH: TeMIlepaTypa Hapy>KHOIO BO3[yXa, CKOPOCTb BETPA,
COJIHEYHas UJIM MMacMypHas IIOroja;
2) B3aMHOE BJIMSHUE JIPYT Ha Jpyra pa3InYHbIX MECTHBIX CHUCTEM TEIIONOTpeOIeHUS (BIUSIHNE
NEPEMEHHBIX PEKUMOB TOPSAYETO BOJOCHAOKEHHUS M BEHTUIIALIMU Ha CUCTEMBI OTOTICHHS);
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3) OTKJIIOUEHUS MIPU TEKYIINX U IJIaHOBBIX PEMOHTAX, aBAPUU B TEIJIOBBIX CETSIX.

HyxHO y4ecTs, 4TO peryampoBaHHUe OCYIIECTBIISIETCS HE TOJIBKO HA UICTOYHUKE TEIIa, HO
¥ HETIOCPEJICTBEHHO y TOTPEOUTEIS, MTOATOMY 3a7aqy PEryIHPOBAHUS MOXKHO CHOPMYITUPOBATH
U TaKk — IOJJEPKAHUE HEKOTOPBIX IApaMETPOB B MECTHBIX CHUCTEMax Ha 3aJaHHOM YPOBHE,

p
Korga ¢ u < IOCTOSIHHBI.

Ha Ttpacce TemnoBeIXx ceTed [Uisl NOAAEPKAHMSA 3alaHHBIX DPEKUMOB JIaBICHUN W
TEMIEPATYP TEIUIOHOCUTENS B TEIJIOBBIX CETAX YCTAaHABIMBAIOTCS TEIJIOBBIE ITYHKTHI.

B 3aBUCHUMOCTH OT NyHKTa OCYILECTBIICHUS PEryJINPOBAHUS MOXKET OBITh:
1.IlenTpanbHoe peryaupoBanue — Ha uctounuke teruia (TOL] unm koTenbHas);

2. I'pynnoBoe peryiupoBaHue — Ha LEHTPAIbHBIX WM TPYIIOBBIX TEIJIOBBIX MOJCTAHIMUAX
(mynkrax) (UTII wmm ITII) nns oraensHBIX Tpynn mnorpeOuteneit  (Kuinoil  paioH,
0OIIIECTBEHHBIN LIEHTP WX IPYIINa OOIMEeCTBEHHBIX 3/IaHUN );

3. MecTHOE peryaupoBaHre — Ha MECTHBIX TeIIOBbIX IMyHKTaX (MTII) oTnenbHBIX 31aHUN;

4. VHauBuayaJdbHOE pPEryJUpOBaHME — HA OTJENbHBIX TEIUIONOTPEOAIOIUX Hpubopax B
OTJIEJIbHBIX 3/1aHUSX.

LlenTpasibHOE peryiupoBaHue ocyliecTBisercss Ha Termioucrounuke (TOLl wnm
KOTEJIbHOI ), KaK MPaBUJIO, IO JUKTYIOIIEH TEIUIOBOM Harpy3Ke.

B GonplmIMHCTBE CilydaeB AMKTYIOIIEH Harpy3Koi SIBIsS€TCS OTOIUIEHHE, 3TO OCHOBHAs
Harpyska, ee noiisi coctaBisier = 70% oOT BCero mojaBaeMoro TeIula M, €CTECTBEHHO, — 3TO
HaunOosiee BakHas Harpy3ka. Ha otorienne Tpebyercs MakcumaipHas Temieparypa 95-150 °C ,
YTO BBIINIE TEMIIEPAaTypbl Ha ropsiyee BomocHaOxkeHue (60-75 °C). Haxe mpu cxeme 06e3
CMEILICHUs TTOTOKOB CETEBOI BOJIbI (0€331€BaTOPHOM CXeMe) NPUCOETUHEHNSI MECTHBIX CUCTEM
OTOIUIEHHMSI K TEIUIOBBIM CETSIM pacyeTHas TemIepaTypa CEeTeBOM BOJbl B IOAAIOILEM
TpyOonpoBoge paBHa 95 °C, B TO BpeMs Kak Ui CHUCTEM TOpSYEro BOJOCHAOXKEHMS
MakCcHMasbHas TeMIepaTypa BOJbL, JTOMYyCTUMas JIEHCTBYIOIIMMU HOpMaTuBamu, paBHa 75 °C.
OueBUIHO, YTO M3 MOTOKA CETEBOM BOJBI C OOJbIIEH TeMIepaTypoil TEXHMYECKH HECIOMXKHO
MOJIYYUTh IOTOK CETEBOW BOBI AJIsl TOPSIUEro BOJOCHA0KEHUS ¢ 0osiee HU3KON TeMIepaTypoil.

Ecin no TemnoBbIM ceTAM MOJAIOT TEIUIO B JKWJBIE pPallOHBl M IPOMBILIUICHHBIE
OPEeINpUATHSI, TO JUKTYIOIIas Harpy3ka — OTOIJICHHE KWIIBIX 3/IaHUM, Tak Kak 3To HauOoiee
MacCOBBI (MHOTOYMCIICHHBIH) MOTpeOHTENb M MpH SKCIUTyaTaluu TeroBblx cereir MTII
JKUIIBIX 3JTaHUI JTOJIKHBI OBITh HanboJiee MPOCTHIMU U paboTaTh 6€3 MOCTOSIHHOTO MPUCYTCTBUS
Ha HMX OOCIy>KMBAIOIIEro NepcoHana. [leficTBUTENBHO, €Ciii MapaMeTphl CeTEeBOW BOABI MpHU
LEHTPaJIbHOM DPETyJIMpPOBaHUU OyIyT pacCUUTaHbl JJIsl YAOBJIETBOPEHUS! TPEOOBAHUN MECTHBIX
CUCTEM TeIUIONOTpeOsieHns KuIbIX 31aHui, To Ha MTII sTux 3manmii morpedyercs
MUHUMAaJbHBII 00bEM JOTOIHUTEILHOTO 000PYAOBAHUS U CPEJCTB aBTOMATHUKH.

B BomgHbIX cucTemax wneHTpaibHoro TtemocHaOxkenus (CLT) mnpuHumMnuansHO
BO3MO>KHO MCMOJIb30BaTh 4 crioco0a NEHTPaIbHOTO PETryINPOBAHUS:

1.xauecTBEHHOE — pEryJUpOBaHME OTIIyCKAa TEIUIa 3a CYET M3MEHEHHUS TeMIIepaTyphl
TEIJIOHOCUTEIS

G2, =const,t,, = f-(t,)

2.KOIWYECTBEHHOE — pErYJIMpPOBaHUE OTITyCKa TeIla IyTeM W3MEHEHHUs pacxoja
TEIJIOHOCUTES IPU NOCTOSIHHOW TEMIIEPATypE €r0 Ha BXOJIE€ B PETYJIUPYIOLIYIO YCTAaHOBKY

t,,, =CONst,G,, = f(t,)

noo

3.KOJIMYECTBEHHO-KAYECTBEHHOE — PEryjInupoBaHUuC IMOCPECACTBOM OJHOBPEMEHHOTO
HU3MCHCHUA pacXxoda U TEMIICPATYypPhI TCIIJIOHOCUTECIIA

G,,=f-(t,).t,,="f(t)

4. KOMOMHUPOBAHHOE — PETYJIUPOBAHUE, NIPH KOTOPOM YacCTh OTOMHUTEIBHOTO MEPHO/a
OCYLIECTBIISAECTCA KA4eCTBEHHBIM PpEryJMpOBaHUEM, a JApyras 4acTb KOJHMYECTBEHHBIM
pEeryJaupoOBaHUEM.
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I[aJIBH_Ie MBI YBUIWUM, YTO B OCHOBHOM ITPUMCHSCTCA KOM6I/IHI/IpOBaHHOC PEryjimpoBaHuc.

WTak: TUKTYIOIUH MOTPEOUTENIb — KUJIbIC 3/1aHHsI, © MECTHBIC TCIJIOBbIC MYHKTHI 3THX
3IaHU{ JOJDKHBI OBITh HamOoJiee MPOCTHIMU M paboTarh 0e3 0OCTYKHBAIOIIETO TEPCOHANA;
JMKTYIOIasi TETIUIOBasi Harpy3ka — OTOIJICHHE, TaK KaK pacueTHas TeMIiepaTrypa CETEBOM BOIbI
AJI1 CUCTEM OTOIICHUS BCCria BhIIIC, YEM JIA TOPAYCTO BOI[OCHa6)KeHI/IH.

PerysmpoBanume nmnpoueccoB  OTHYCKa TeIJIOTBI B CHCTeMax ropsvero
BOJOCHA0KEHHS U OTOIVICHUS HA TEIIOBBIX MYHKTAX MOTpeduTe el TenJI0Thl

BoinonHsAs OpuHLMI LEHTpaldbHOro peryaupoBaHus Ha TOL[ win KOTENbHBIX, HE
VUUTBHIBACTCS PA3HOPOAHOCTh TEIJIOBOW HArpy3ku sl moTpeOuTeneld (MpOMBIIUIEHHBIX
OPENIPUATUM, JKUIBIX pallOHOB, OTAEIBHO CTOSALIMH 3AaHuid u  T.1.). Posb, Takoro
pPEryJIMpOBAaHMS  BBINOJHSAKOT  TEIUIOBbIE IYHKTBI, KOTOpPHIE COIJJACHO HOPMAaTHBHOU
JOKYMEHTAlU MOAPa3AEIAI0TCS Ha:

- MeCTHbIE (MHAUBUAYaIbHBIE) TeruioBble MyHKTHl (MTII) — myist mpucoeauHEeHHs CUCTEM
OTOTUICHHSI, BEHTHJISIIIUH, TOPSYETO BOAOCHAOKEHHUS W TEXHOJOTHUECKUX TETUIOMCIIONB3YIOIINX
YCTaHOBOK OJIHOT'O 3/IaHMSI WJIM €T0 YacCTH;

- ueHTpaipHble TemioBble NMyHKTH (L[TII) st mpucoeauHeHMsl CUCTEM OTOIUICHMS,
BEHTUJISILIUKM U TOPSYETO BOJOCHAOKEHUS U TEXHOJOTHYECKHX TEIIOMCIIONB3YIOIIUX YCTAHOBOK
TPYIIIBI 3JaHUAMN.

Jlis  KOHTpoNisi 3a mMapaMeTpaMu TeIUIOHOCHTENs, padoToi 000pyAOBaHUS H
ABTOMATUYECKUX PETYJIATOPOB, a TAKXKE JUIsl yueTa pacxoa SHEPropecypcoB TEIUIOBbIE MYHKTbI
OCHAIIAIOTCS. KOHTPOJIbHO-U3MEPUTEIbHBIMA IpUOOpaMu: TEPMOMETPaMHU, MaHOMETPaAMU,
pacxoaoMepami.

TennoBoii MyHKT J0OJKEH OBITh OCHAIICH CIEAYIOUIMMH KOHTPOJIbHO- U3MEPHUTEIbHBIMU
npubopamu:

a) MaHOMETpaMM CaMONUINYIIMMHM M IOKa3bIBAIOIIMMHM Ha MOJAOUIEM M 00paTHOM
TpyOOIIpOBOJaX MOCJIE OCHOBHBIX 33JIBUKEK M IUTYLIEpaMH JJIi MAaHOMETpa IMepesi OCHOBHBIMU
3a/IBUJKKAMH;

0) TepMoMeTpaMHu CaMOIUINYIIMMHU M TIOKa3bIBAIONIMMU Ha TOJA0IMeEeM U 00paTHOM
TpyOONpoBOJax BBOJAA M TWIb3aMM Ul TEPMOMETPOB Ha BCEX OOpaTHBIX TPyOONpOBOJAX OT
MECTHBIX CHCTEM TEIUIONOTPEOICHUS;

B) pacxojoMepaMH CaMONMIIYIIMMH, YCTAaHOBJICHHBIMHU Ha MOJAIOIIEM HJIM O0OpaTHOM
TpyOOIIPOBO/IE C MOAKIIOUEHHON TerIoBoi Harpy3koi mpumepHo 20 I'Ix/4a (5 ['kan/a) u 6onee,
U BOJIOMEPaMH, YCTaHOBJIEHHBIMHU Ha JIMHUU Ha Topsiuee BOJIOCHA0KEHUE;

) WTYLIEPOM Ul MaHOMETpa U TWJIb30M JJIi TepMOMETpa Ha Mojarolield TpyOe mocie
y3J1a CMEUIEHMs WJIM BOJIOIIOJOTPEBATENS A1l MECTHON CUCTEMbI OTOIUICHUS.

Ha mnoparomem TpyOonmpoBose BBOAA TPSA3EBUK YCTAHABIMBAETCS I0CJIE BXOJIHOM
3aBMKKM, Ha3HAYeHHWE €ro — 3allliTa MECTHBIX CHCTEM TEIUIONOTpeOIeHUs 3AaHus OT
3aCOpEeHHs MYCOpOM, HaXOAsIMMCS B TpyOONMpOBOAAaX HapyXKHBIX TEIUIOBbIX cered. Ha
o0paTHOM TpyOONpOBOJE BBOAA TPSA3EBUK YCTAHABIMBAETCS II0CIE CMECHTEIBHOTO Y3Ia
CUCTEMBbI OTOIUICHUS W MPEeNOTBPALIACT IMOMNaJaHue Mycopa M3 MECTHBIX CHUCTEM B Hapy>KHbIE
TeruioBble ceTd. Ha KOHIle BBIXOJHOTO MaTpyOKa BHYTPH I'pSI3€BHKA YCTAHABIMBAETCS CETKA U3
OLIMHKOBAHHOM IMPOBOJIOKH WJIH CBEpJSATCS oTBepcTus. ['ps3eBUKU MOAOUPAIOTCS MO AUAMETPY
HOJBOJAIIMX U OOpaTHBIX TPyOOINpoBoaoB. CKOPOCTh JIBUKEHHUS BOJABI B IPA3EBUKE JIOJKHA
ObITh HEe OoJsiee , YTOOBI B HEM YCIIETU OCECTh B3BELLIEHHBIE YACTUIIBI MyCOpa, HAXOMASAIIErocs B
Boje. CucremMa aBTOMATHUYECKOTO PETYIUPOBAHMs JOJDKHA oOecrednBaTh pabOTy TEIIIOBBIX
MYHKTOB 0€3 MOCTOSHHOTO OOCITY)KMBAIOIIETO NEepCcoHalla, a TaK e MOoJAepaHHe 3aJaHHOU
TEMIIEPATYpbl TOpsiYEN BOJBI, PETYJIMPOBAHME IOJAYM TEIJIOTHI B CUCTEMBI OTOIUIEHUS B
3aBHCHUMOCTH OT TEMIIepaTypbl Hapy>KHOTO BO3/1yXa, MHOJJAepkaHHEe TpedyeMoro mnepemnaaa
JIaBJICHUH BOJBI B IO/IAIOIEM U 00OpaTHOM TpyOONpoBoAax TerioBbix cereit Ha BBoje B LTI u ¢
M 05,0 MTII, BkitOYEHHE W BBIKJIIOYEHHE MOAMUTOYHBIX YCTPOWCTB [JIs MOJJIEPKAHUS
CTaTMYECKOI'O JAABJICHUS.
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CornacHo cBoay npasui L[TII moryt ycraHaBinMBaTbcs Ha ABa WJIM HECKOJIBKO 3JaHHM.
Jns  KUIbIX WMIU OOLIECTBEHHBIX 3/IaHUM B 3aKPBITHIX CHCTEMax TeIIOCHAOKEHUs
pexoMeHayercs ycraHoBka oaHoro LITII Ha mMukpopalioH unu rpynmy 34aHUM C PAacXoAoM
temioTel B npeaenax 12-35 MBTt. Ha MTII perynupoBaHue peKUMOB CHUCTEM OTOIUICHUS M
ropsiYero BOJOCHA0KEHHsI MECTHBIX TEIUIOBBIX CUCTEM YaCTO OCYLIECTBIISETCS KOJIMUYECTBEHHBIM
perynupoBanueM. Takum 00pazoM, UCIOJIb3YETCs] METOI KOMOMHUPOBAHHOTO PEryIUPOBAHUS —
TOT METOJ, HMeeT HauOousblliee IPAKTUYECKOE IpUMEHEHHe. B 3ToM ciydae, 4acTh
OTOIUTEIBHOIO IMEepUoAa OCYLIECTBISETCS KAaYECTBEHHBIM LEHTPAJIbHBIM PETYJIUPOBAHUEM I10
OTONMHTENBHOMY TIpaduKy Ha HMCTOYHHMKE TeIJia, a Apyras 4acTh MECTHBIM KOJIMYECTBEHHBIM
pPEryJIupOBaHNEM Ha MECTHBIX TEIUIOBBIX ITyHKTaX 3AaHUI. Takoit  cmoco®  Ha3bIBAIOT
PETyJIMPOBAHUEM 10 OTOMUTEIILHOMY IpaduKy.

[lepemeHHbIN CYTOUHBIH M TOJOBOM TIpadUKU TOpsSYEro BOJOCHAOXKEHHUS OKa3bIBAIOT
3HAQYMUTEJIBHOE BJIMSIHUE HA PEKHUMbBI OTOIUTEIBHBIX CUCTEM, UISl YMEHBIIEHUS 3TOrO BIIUSHUSA
MPUMEHSIIOT JIBa CIIOCO0a MECTHOTO PETrYIMPOBAHUS OTITYCKa TEIJIOTHI B CUCTEMBbI OTOIIJICHHUSL.

Crioco0 CBS3aHHOIO PEryJMpPOBAHUS, IPU KOTOPOM PEXKHUMBI CHUCTEM TOPSUErO
BOJIOCHAOKEHUS M OTOIUICHHUS CBsi3aHBl Mexay coboi. Ha puc. 4.4 wuzoOpaxkena cxema
COBMECTHOI'O PEryJIMpOBaHUS CUCTEM OTOIUIEHMSI M ropsiuero BojgocHaOxeHus. Ha moparomem
TpyOOIpOBOJIE yCTaHOBIIEH perynstop pacxona PP-C mepen y3i1oM mpHCOEAMHEHHS] CUCTEMBI
ropsiyero BOJOCHA0XKEHMs, YTO II03BOJISIET pPEryJMpPOBaTh pacxoj CETEBOM BOJABI IIpU
MEPEMEHHBIX PEKMMax CHUCTEM Tropsuyero BojaocHabxeHus u otorieHus. Crnocod HeCBI3aHHOTO
peryiaupoBaHusi, IIpU KOTOPOM THIPABIMYECKUE DPEXKHMMBI CHCTEM -OTOIUICHUS WM TOPSYETO
BOJIOCHA0KEHUS HE CBsi3aHbl MKy co00ii. [Ipu 3ToM ciocobe perynsTop MOCTOSHCTBA pacxo/ia
PP-C na MTII otTaenbHBIX 34aHUI YCTAaHABIMBAETCA Ha MOAAIOIIEM TPyOONpoBOJE MeEpen
CHUCTEMOM OTOIUICHMS ISl MOJAEpPKaHUs MMOCTOSIHHOTO PacyeTHOr0 pacxoja CETeBOM BOJbI Ha

p
ororienne  °”. Ilpu 3ToM crmocobe TemmepaTypa ceTeBOl BOABI HAa MCTOYHHUKE TEIUIOTHI

MNOAACPIKUBACTCA II0 OTOIHUTCIBbHOMY l"paq)PIKy. He)IOCTaTKOM 3TOr0 CIocoba SBISIETCS
YBeJ'II/I‘-IeHHHﬁ pacxon CETeBOI BOABI BO BHCIIHUX TCIJIOBBIX CCTAX, a MIPEUMYIICCTBOM SABJIACTCS
TO, YTO 3TOT cIroco0 MMPpUMCHUM IIpU TII000MH A0JIC HAI'PY3KH Iropg4uCero BO,Z[OCH3.6)KCHI/I$I.

I'mapaBiauveckuil pesKUM 3aKPBITHIX CHCTEM

OAHO U3 BaXXHBIX YCIOBUI HOPMAaJIbHOW PabOTHI CUCTEM TEINIOCHAOKEHMS 3aKITH04AETCs
B o0ecleyeHnn B TEIMJIOBOM CeTH mepe] IPYNNOBBIMH MJIM MECTHBIMM TEIUIOBBIMH IMYHKTaMH
(I'TII wnu MTII) pacnonaraembplXx HamopoB, AOCTAaTOYHBIX [UId MOAaud B aOOHEHTCKUE
YCTaHOBKH PacXxoJ10B BObI, COOTBETCTBYIOIIUX UX TEIJIOBOU HArpy3Ke.

3anaya pacuera rUAPaBINYECKOrO PEKUMa CETH 3aKJIF0YAeTCs B ONPEAEIEHUN PacXo/I0B
CeTeBOIl BO/bI y a0OHEHTOB M Ha OTIENBHBIX yJacTKax CETH, a TakKe JaBJICHUH (HamopoB) U
pacrosjaraeMblxX IepenaaoB JaBieHUI (HAmoOpoB) B Y3JOBBIX TOYKAX CETH, Ha TPYIIOBBIX U
MECTHBIX TEIJIOBBIX MYHKTaX (a0OHEHTCKHX BBOJAX) MPH 3a/laHHOM PEXHME pabOThI CETH.

3alaHHBIMU OOBIYHO SIBJISIFOTCSI CX€Ma TEIJIOBOM CETH, CONPOTUBIIEHHUS S BCEX €€ Y4acTKOB,

JaBJieHUs] (Hamopbl) Ha MoJjaromeM M oOpaTtHoM KosuiekTopax TOLl umm pacmonaraemslii
nepenaj AaBieHUi (HarmopoB) Ha koiuiekTopax TOIl m naBnenue (Hamop) B HEUTPAILHOM TOUKE
ceru. [Ipy Hamuuuum Ha aOOHEHTCKMX BBOJAX ABTOPETYJSTOPOB M3BECTHBI TAKXKE PACXOJIbI
ceTeBOd BOJbl y AaOOHEHTOB, MOCKOJBKY O3TH pacxXoibl MOAIEPKUBAIOTCA C IOMOIIBIO
aBTOPETYJIATOPOB HA 3aJaHHOM YpPOBHE. B 3TOM cilydae 110 U3BECTHBIM PacxoJaM CETEBOU BOMbI
y abOHEHTOB HaXOJST pacxoAbl BOABI Ha BCEX y4yacTKax TEIJIOBOM CETH, a 3aTeM MOTepH
JlaBJIeHUs (Harmopa) Ha BCEX y4acTKaxX CETH CTPOST Mbe30METpUYecKUidl rpaduk, Mo KOTOPOMY
OTIpEeAeNSAIOT JaBIeHUs (HAIIOPhI) B Y3JIOBBIX TOYKAX TEIJIOBOM CETH M Ha aDOHEHTCKUX BBOJIAX.

IIpu orcyrctBum B I'TII mmm wa MTII aBTOperymsTopoB pacxol CETEBOM BOIBI Y
aOOHEHTOB 3apaHee HEU3BECTEH U OINPEINIEHNE UX SIBJISIETCS OJJHOM M3 OCHOBHBIX 3aJjau pacdera
TUAPABIMYECKOTO PEeXHUMa TeIIoBOW ceTu. s pemieHus 3TOi 3amadud HEOOXOAWMO 3HATh
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KpOME COIIPOTUBJICHUN BCEX YYaCTKOB TEIUIOBOM CETH Takxke U comporusiieHus Bcex MTII u
A0OHEHTCKUX YCTaHOBOK.

W3BecTHO, 4TO MOKHO HAaWTH pacxo] BOJbI Yepe3 T00y0 a0OHEHTCKYIO CUCTEMY, €CIU
M3BECTHBI CYMMapHBIN pacxo/ BOJbI U CONPOTHUBIICHUS Y4aCTKOB ceTH. M3 aToro cienyer:

1. OTHOCcuTENbHBIN pacxoi BOAbI 4epe3 aDOHEHTCKYIO CHCTEMY 3aBHCHUT TOJIBKO OT CO-
IPOTHUBIICHUS CETH U AOOHEHTCKHUX YCTAaHOBOK M HE 3aBHCHUT OT abCOJIIOTHOIO pacxoja BOAbI B
CETH.

2. Ecnu x cetu npucoearHEHO n aDOHEHTOB, TO OTHOIIEHUE PacXoJ0B BOJbI Yepe3 aldo-
HEHTCKHE yCcTaHoBKH dNM, rje d<m, 3aBUCHT TOJBKO OT COIPOTHBIICHHUS CUCTEMbI, HAYMHAS OT
y371a d 10 KOHIIA CeTH, U HEe 3aBUCUT OT CONPOTHBIICHHS CeTH 10 y3ia d.

[Ipu M3MEHEHNU COMPOTUBIICHUSA Ha KaKOM-JMOO y4acTKe TEIUIOBOWM ceTH y Bcex abo-
HEHTOB, PACIOJIOKEHHBIX MEXAY 3THM Y4YaCTKOM M KOHLIEBOM TOYKOM CETH, Pacxol BOIbI
M3MEHSETCS IPONOPLUMOHAIBHO. B TOl yacTu ceTu, rzie pacxol MEHseTcs IMPOIOPLUOHAIBHO,
JIOCTaTOYHO ONPEAEIUTh CTENeHb U3MEHEHU PAcXoAa () TOIBKO y OTHOTO aOOHEHTA.

Ecnu B TermoBoi cetTw pabOTalOT HACOCHbBIE MOJCTAHIMM, TO MPU PAcUETe TUApPABIU-
YECKOr0 peXuMa 4acTHOE OT JIEJICHMs Halopa Hacoca Ha KBaJpaT pacxojla BOABI Yepe3 Hacoc
YUUTBIBAIOT KaK OTPULIATEILHOE COIIPOTUBIIEHUE HAacoca.

Ilo wm3BEeCTHBIM pacxoxaM CETEeBOM BOABI Ha Y4acTKaX CETU M  HU3BECTHBIM
COINPOTUBIICHUSIM 3TUX YYACTKOB CTPOST IbE30METPUUECKUM IpaduK, 10 KOTOPOMY OIPENEISAIOT
Haropsl (JaBJIeHUs ) B y3JIOBBIX TOUKAX CETH U HAa a0OHEHTCKUX BBOJAX.

Xapakrep 0XKHIaeMOW pa3peryIHpOBKH IMPH JIFOOBIX MEPEKIIOUYCHUSX S TEIJIOBOH CeTH
JIETKO YCTAHOBHUTH Ha OCHOBE OOIIEH 3aBUCUMOCTH PACXOJ0B BOJbI OT COIPOTUBICHUN OTHEIb-
HBIX 3JIEMEHTOB TEIUIOBOM CETH.

Pacuer HE0OXOUM TOJIBKO ISl BBISIBIIEHUS KOJMYECTBEHHBIX 3HAUCHUN pa3peryIupoBKU.
Tak, eciii OT TEIJIOBOM CETH OTKJIIOYUTCS KaKOW-I100 a0OHEHT, TO CYMMAapHOE COMPOTUBIICHHUE
CETH YBEJIMYUTCS, IPU ITOM CYMMAapHbI pacxoJ BOJbl B CETH YMEHbIIUTCS. Bcnencreue
YMEHBILIEHUS PacX0/ia BOJbI B TEMJIOBOM CETH YMEHBILIUTCS MOTEPSI HATIOPA B €€ MarucTpalsix Ha
y4acTKe MEXJy CTaHIMEeH M TOYKOM MpUCOEIMHEHUS a0OHEHTa X, Mbe30MEeTPUYECKHi rpaduk
ATOTO y4acTKa MarucTpaiu OyaeT 0oJiee MoJIoTuM.

Tak kak B TOYKE X MaruCTpaJbHOM TEIUIOBOW CETH YBEIMYMTCS paclojaraeMblil Harop,
TO YBEJIMYMTCS PacXoj] BOJbI B CETH HA y4acTKE MEXKIY TOUYKOH JI: 1 KOHLEBbIM a0OHEHTOM, B
pe3ysbTaTe Yero Nbe3oMeTpuuecKuil rpaduk 3Toro yyactka 0yaer 6osee KpyThIM.

VY Bcex aOOHEHTOB, PACHOJOKEHHBIX MEX/y CTaHLMEH M TOUYKOW X, POU30iIeT Hempo-
HOPIMOHANIbHAS Pa3perynpoBKa, T.€. CTENeHb U3MEHEHUS pacxoja BoJbl ¢ OyneT pa3indHoi y
pa3HbIX aOOHEHTOB.

Ecnn Ha cTaHIIMM M3MEHSETCS pacIloaraéMblil Harmop, a CONPOTUBJIEHUE CETU S OCTAETCs
HEU3MEHHBIM, TO CYMMapHbII pacxoJl BOJbl B TEIJIOBOM CETH, a TaK)KE pacXo/bl BOJBI y BCEX
a0OHEHTOB U3MEHSAIOTCS MPOMOPIMOHATFHO KOPHIO KBaJIpaTHOMY M3 pacrojiaraéMoro Harmopa Ha
CTaHIIUH.

I'mapaBinyeckass XapaKTepUCTHKA PeryJJUPYOIIUX OPraHOB

Ha rpynmoBbIX ¥ MECTHBIX TEIUIOBBIX MYHKTaX (MOACTAHIUSAX) PETYIUPOBAHUE pacxoja
TETUIOHOCUTEIIS MPOBOJIUTCS aBTOMATHYECKH.

Jlyis monydeHus TUTaBHOTO PETYIMPOBAaHHUS HEOOXOIMMO, YTOOBI MEpEeMEIIeHHe MITOKa
PETYJIUPYIONIETO OpraHa BbI3bIBAJIO PABHOMEPHOE U3MEHEHHE PACX0/1a TEIIOHOCUTETIS.

PaccmotpuM, OT Kakux (PakTOPOB 3aBHCHUT XapaKTEPUCTHUKA PETYIHPYIONINX OPTaHOB.
YcTaHOBUM 3aKOH M3MEHEHHUS pacXoJia TEINIOHOCUTENS OT CTENEHU OTKPBITHS PETYIHUPYIOIIETO
oprasa.

B TtemnoBeiX cersax mnonHble Hamopsl Hi w H2 B MaructpaiabHbIX CETSX MOTYT
MPAKTUYECKU MPUHUMATHCS TOCTOSSHHBIMH HE3aBHCUMO OT IIOJIOKEHHUS PETYIUPYIOLIErO
KJIallaHa Y OTJEIbHBIX a0OHEHTOB.
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Pacxon temmonocuTens depe3 aOOHEHTCKYHO) YCTAaHOBKY MpPH IOJHOM OTKPBITHH KJamaHa

UMEET TOYHYIO METOJIMKY pacueTa.

W3meHneHue pacxo/ia BOJABI PYU MECTHOM PETYJIUPOBAHUN 3aBHCHUT OT JBYX BEJIMUYUH:

1) OoTHOILIEHHS CONPOTHBIICHUS MECTHOH CHCTEMBI K CONPOTHBICHHIO PETYIHPYIOIIETO
KJIaTlaHa MPH TIOJTHOM €0 OTKPHITHH;

2) XapakTepa U3MEHEHHS COMPOTUBIICHUS PETYIMPYIOIIET0 OpraHa OT X012 IITOKa.

JIisl yMEHBILICHNS! OTHOIICHUS Sa /S PEryJMPYOIIHE KIIAMaHbl CIICAYeT BHIOMPATh C TIOBBIIIICH-
HBIM THIPABINYCCKUM COMPOTHBIICHHEM, racsl B HUX BECh M30BITOUHBIN TIEpera/l JaBJIeHUH, IMeto-
muiicss Ha aDOHEHTCKOM BBOJIE.

I'mapaBiauyeckast yCTOHYUBOCTH

BnusiHue nepemMeHHOro pacxoja BOJbl B TEIUIOBOM CETH Ha TMAPABINYECKUN PEXHUM He-
ABTOMATH3UPOBAHHBIX MECTHBIX CHUCTEM MOXET OBITh 3HAYUTEIBHO YMEHBIIECHO IpH TO-
BBIIICHUYU THIPABINYECKON YCTOMYMBOCTU CUCTEMBI.

[Mon THApaBAMYECKOW YCTOWYMBOCTHIO MOHHUMAETCS CIHOCOOHOCTH CHCTEMBI MOJIEp-
JKUBATh 3a/laHHbIM T'MIPABINYECKUN peXUM. UeMm ycToHYMBEE CUCTEMA, TEM MEHbILIE BIHSIHHE
TU/IPABIMYECKOT0 peXXrMa BCel CHUCTEMbl Ha THAPABIMYECKUIM PEXUM OTIENIbHBIX a0OHEHTCKUX
ycraHoBOK. Ilpu nmuTanum ot oOuiei TerioBoW ceTH pa3HOPOIHBIX TEIUIOBBIX HOTpeOuTeneit
HEBO3MOXXHO 0€3  aBTOpEryJupoBaHUs  AO0OHEHTCKUX  BBOJOB  JIOOMTBCS  BBICOKOU
TUIPABIMYECKON YCTOMYMBOCTU cHcTeMbl. OHAKO IyTEM IPABWIBHON PETYJIUPOBKH CHCTEMBI
MO’KHO 3HAUUTEIBHO YBEJIIMYUTH €€ FMIPABINUECKYI0 YCTONUYHUBOCTD.

KonnyecTBeHHast OlleHKa THAPABIMYECKONH YCTOMYMBOCTH a0OHEHTCKUX YCTaHOBOK IIPO-
BOJUTCS 110 KO (DUIIMEHTY TUAPABIMYECKON YCTOWYMBOCTH, PABHOMY OTHOIICHHIO PACYETHOTO
pacxoja ceTeBOW BOJIbI yepe3 aOOHEHTCKYIO0 YCTaHOBKY K MAaKCUMAaJIbHO BO3MOKHOMY pacxoay
yepe3 3Ty YCTAHOBKY B YCIOBHUSX pabOThl JaHHOM CHCTEMbl ILEHTPAJIM30BaHHOIO
TEIIOCHA0KEHUSL.

Koadpdunuent rugpapnudeckoil ycToMunBOCTH aOOHEHTCKUX YCTaHOBOK, OCHAIIEHHBIX
aBTOPETYJIATOPaMH, NPAKTUYECKU PABEH €IUHUIIE, TaK KaK JIEHCTBUTENIBHBIM pacxof, CETeBOU
BOJIbI UEpE3 TaKUE YCTAHOBKH IPU BCEX PEKUMAaX PaBEH WM OJM30K K paCUETHOMY.

ITpu orcyrerBum Ha ['TII niau MTII (aGoHEHTCKMX BBOJIaX) aBTOPETYISATOPOB KOApdu-
LUEHTHI THPABINYECKON YCTONUNBOCTH a0OHEHTCKUX YCTAaHOBOK 3HAUUTENBHO OTIMYAIOTCS OT
€IMHUIBl. MakcuManbHas pa3peryjJupoBKa BO3HHMKAeT NpU HauOOJbIIEM OTKIOHEHUH
JEHCTBUTENBHOTO PacIojlaraéMoro Harmopa B TEIUIOBOM ceTu nepesi abOHEHTCKOM YCTaHOBKOM OT
pacueTHOro 3HayeHus. IIpu OTKIrOYEHUM yacTH aOOHEHTOB OT TEIUIOBOM CETH YMEHbIIAOTCS
pacxoj BoAbl U OTEPH HAmopa B CETH, a pacrojaraeMblii Hanop Ha padoTalINUX a0OHEHTCKUX
BBOZAX BoO3pacraeT. B mpenene, korga IOTEpH Hamopa B TEIUIOBOM CETH JAENAIOTCS
HE3HAYUTENIbHBIMU 110 CPAaBHEHHIO C paclojaraéMblM HAlmopoM Ha KOJJIEKTOpax CTaHIIMU,
pacrioiaraeMbplii  Harmop Ha A0OHEHTCKMX BBOJAX MNpPUOJMKAETCS MO 3HAYEHUIO K
pacrojaraeéMoMy Haropy Ha CTaHIIMM U CTETEHb U3MEHEHUs pacxojia B AaDOHEHTCKUX CHCTeMax
JIOCTUTaeT MaKCUMAJIbHOTO 3HAUYEHUS.

I'unpaBnuyeckas yCTOMYMBOCTh A0OHEHTCKUX CHUCTEM TEM OOJIbIlle, YeM MEHbIIEe ToTeps
Haropa B TEIJIOBOI ceTH 1 4eM OoJiblie MoTepsl Harmopa Ha aDOHEHTCKOM BBOJIE.

Jlis TOBBILIEHUS THUIIPABIWYECKOM YCTOWYMBOCTH CHCTEMBI CIEAYeT BCE H30BITKU
Haropa, UMEIOINECS B CETH, NOTJIOLIATh IPU IOMOIIN
COTIPOTHUBIICHUH (COTLT DJIEBATOPOB, I1aii0) U PEryIUPYIONINX KJIAallaHOB Ha aDOHEHTCKUX BBOJAX
WIN y TEeTJIONOTPEOSAIOMUX MPHOOPOB AOOHEHTOB.

OCHOBHOM NyTh MOBBIIMICHUS THUAPABINYECKON YCTOMYMBOCTU 3aKIIOYAETCS B CHUKECHUU
[OTEPU HAmopa B MarucTpajibHOM TeruioBoi ceT. [y 3Toro HeoO0XOAWMO YBEJIWYMBAThH
TUaMETpbl MarucTpalibHbIX TEIUIOBBIX CETeH, YTO, €CTECTBEHHO, CBS3aHO C YBEIUYECHHUEM
HAYaJIbHBIX 3aTPAT HA UX COOPYKEHHUE.

Koaddurment rumpaBimmueckoil yCTOMYMBOCTH XapakTepU3yeT HAYaIbHYIO pEryIHPOBKY
CHCTEMBI TETUIOCHA0KEHUSL.
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CTabuiabHOCTD TUAPABIMYECKOTO PEKUMA CHCTEMBI 3aBUCHT HE TOJIBKO OT €€ HayaJbHOU
PEryJIMPOBKH, HO U OT PEXHMMA PACX0a BOJbI Y OTAEIbHBIX I'PYII A00OHEHTOB.

Jns crabunuzanuy ruapaBiIMuyecKoro pekuma LEeJecoo0pa3HO HCKYCCTBEHHO BbIPaBHMBATh
TEIUIOBYIO HArpy3Ky aOOHEHTOB C pEe3KOIEPEMEHHBIM pPACXOJOM TEIUIOThl, HaIpuMep C
IIOMOIIBIO  TEIUIOBBIX AKKYMYJISTOPOB, WM JK€ IIPUMEHATb CXEMbl IIPUCOCIMHECHUM,
JOKAJIN3YIOIUE IEPEMEHHBIE THUAPABIMYECKHE DPEKUMBI B IpEIeiiax YCTAHOBOK, TIIEC OHH
BO3HHKAIOT, HE MepelaBasi 3T PEKUMbI HA CUCTEMY TEIUIOCHA0KEHHUS B IIETIOM.

Jis obecrnieyeHMsl HaAEKHOW PaOOTHl TEIUIOBBIX CETEH M MECTHBIX CHUCTEM HEOO0XOAMMO
OTPaHUYUTh BO3MOXKHBIE B YCJIOBMSAX JKCIUIyaTallUd MU3MEHEHMs JABICHUN B TEILNIOBOM CETH
JOIIYCTUMBIMU IpefenaMu. Ui 3TON 1eNyu B ONHOM U3 TOYEK TEIUIOBOM CETH, a IMPH CIOKHBIX
npopmiIsx MECTHOCTH B HECKOJBKHX TOYKAaX HCKYCCTBEHHO W3MEHSIOT JaBJICHHE II0
ONPEICICHHOMY 3aKOHY B 3aBUCUMOCTH OT PACXOJa BOJABI B CETH. DTH TOYKH Ha3bIBAKOTCS
TOYKaMU pEryJupyeMoro JaBlieHHs. B 4acTHOM cilydae, KOrjJa JaBlI€HUE B JTHX TOYKax
HOJ/IEP)KUBACTCS NTOCTOSIHHBIM Kak IpU paboTe CeTH, TaK M B CTaTUYECKOM COCTOSHHM, OHU
Ha3bIBAIOTCS HEUTPAIBHBIMH TOYKaMu. HeHTpanbHYI0 TOYKY OOBIYHO pa3MemaroT Ha Ie-
pPEMBIUKE, COEAMHSIOIIEH HArHeTaTeNIbHBIA KOJUIEKTOP CETEBBIX HACOCOB CO BCACBIBAIOIIMM
KOJUIEKTOPOM, HCIOJIb3ys [JaBJICHHE B HEWTPaJIbHOM TOYKE B KadyeCTBE MMIIYJIbCa,
PETYJINPYIOLIEr0 PACXOX NOANUTKU B TEIJIOBYIO CETh.

@ukcanus AaBJIEHUS B OTIEJIBHBIX TOUKAX CHUCTEMbI LIECHTPAIN30BAHHOIO TEIJIOCHA0XKe-
HUSL MOXET OCYIIECTBIIATHCSA TaKXkKe C IMOMOUIbIO paciiupureneid u rujapodopos. Pacmupurens
NPEICTaBIsIeT COO0M OTKPBITHIM COCYJ, YCTAaHOBJICHHBI HAa BBICOTE, PABHOW (UKCHPYEMOMY
Hanopy. ['uapodop npencraBiasier coOOM 3aKpbITBIA COCyH, B KOTOPOM BOAA HAaXOJIUTCS I0J]
MIOCTOSTHHBIM HAmopoM (JIaBJI€HHEM) ra30BOM WJIM NApOBOM MOJYIIKH, PAaBHBIM (UKCUPYEMOMY
Hanopy. [locrosiHHOe naBieHue Haj MOBEPXHOCTHIO BOJBI B I'MJIpO(dope cO31aeTcsi C MOMOIIBIO
CIIEMAJILHOTO Ta30BOr0 KOMIIpECCOpa WJIM OT [apoBOr0 MCTOYHMKA. [Ipm yMeHblIeHHH
JTaBJICHUS B TEIUIOBOM CETH BOJA U3 PACHIMPHUTENS WK TUApodopa MocTynaer B TEMIOBYIO CETh
U KOMIIEHCUpPYET YTeuKy BOAbl WJIM YMEHbIIEHHE €€ o0beMa B CHUCTEME, BBI3BAaHHOE
IIOHWKEHUEM €€ CPEIHEN TEMIIEPaTyPBhI.

B kpynHbIX cucTeMax LIEHTPaJIM30BAHHOTO TEIJIOCHA0XKEHUs pacIIupUTENu U ruapodo-
pBl, KaK MMpaBUJIO, HE IPUMEHSIOTCSA U3-32 UX MEHbIIEeH MaHEBPEHHOCTU U OoJblIel HayalbHOM
CTOMMOCTH, BBbI3bIBa€MOW OoNbpIIMMHM rabaputamMu M 0Oojiee CII0)KHOM KOMIIOHOBKOM IO
CPaBHEHHUIO C HACOCHBIMU MOANUTOYHBIMU YCTPOUCTBAMU.

I'mapaBiau4ecKknil pe:KUM OTKPBITBIX CHCTEM

OcHoBHast 0COOCHHOCTh THAPABIMYECKOTO PEXUMA OTKPBITHIX CHCTEM TETUIOCHAOKCHUS
3aKJIF0YAeTCs B TOM, YTO MPHU BOAOPa3dOpe pacxon BOABI B 0OpaTHOM TPYOOMPOBOJIE TETIOBOM
CETH MEHBIIIE pacxojia B MojaroiieM TpyoonpoBojie. PasHOCTh pacxo0B BOJBI B MOJAIONIEM U
oOpaTHOM TpyOOIPOBOAAaX paBHA BOJAOPA300py IUTIOC YTEUKU U3 CUCTEMBI.

[TonoxxeHne NbE30METpUUECKOro Tpaduka OOpaTHOM JUHUHM TEIUIOBOM CETH 3aBUCUT OT
Bojopazbopa. C yBenmudeHHeM BOJOPa300pa yMEHbBIIAETCS pacXo BOAbI IO OOPATHON TUHUU U
nbe30MeTpUYecKuil rpaduk oOpaTHOM JTUHUM CTaHOBUTCS Oojee mojorum. Korma Bo-mopaz0op
paBeH pacxoay BOJbI B IMOAAMOIIEH JHMHUM TEIUIOBOM CETH, PacXoJl BOABI B OOpPAaTHOW JTHMHHH
paBeH HYJIO, MhE30METPUUECKU rpaduk OoOpaTHOM JTMHUU NMPUHUMAET BHUJ TOPHU3OHTAIBHOMN
npsimodd. [Ipu oaMHAKOBBIX JHMaMETpax MOMAoIIel M O0paTHOW IWHUN TEIUIOBOM ceTh u
OTCYTCTBHHM  BOJIOpa3z0opa TMbe30METpUUeCKHe TpaduKud OTUX JUHUKW  PacroJiararoTcs
CUMMETPHUYHO.

YacTo B OTKPBHITBIX CHUCTEMaxX TETUIOCHAOKEHHUS BMECTO PETYJSITOpa pacxoja yCTaHaB-
nuBaroTcs mocrosiHHbie conpoTtuBieHus (IIC) — mpoccenupyromirie BCTaBKU HA MOJAOIIEH U
00paTHOM JTMHUSAX CETH Tepe]] y3JI0M Bogopa3zdopa. B Takux cersax n3meHeHue Bojopazdoopa win
nepepacnpesieiecHie Bojopazbopa Mexay Tmonaromeid u oOpaTHOW IJMHUSMH BBI3BIBAET
W3MEHEHHUE PAcX0JI0B BOJIBI HE TOJIBKO B 0OpaTHOM, HO ¥ B TIOJIAIONICH JIMHUH TEIJIOBOM ceTH. B
ATUX YCJIOBHUSX OCYLIECTBJISATh LEHTPAIbHOE PEryIMpOBAHUE OTOMUTEIBHON HArpy3Kd MOXKHO
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TOJIBKO B TOM CJiydac, €CJIM CTCIICHb U3MCHCHUA pacxoda BOJbI YCPC3 OTOIMUTCIIBHBIC CUCTCMbI
OJWHAKOBA y BCEX a0OHEHTOB.

I'mapaBiuveckuii pe;kuM ceTeil ¢ HACOCHBIMU M IPOCCEUPYIOIIUMH MOACTAHIUAMHU

B coBpeMeHHBIX KpYIHBIX CHCTEMax TEIUIOCHA0KEHUS HEPEIKO COOpYXKAITCSA IMOJ-
crannuu. [locrnenHee BbI3bIBaETCS OOBIYHO HEONATONPUSATHBIM MpoduiieM paiioHa, OONBIION
JAIbHOCTBIO MEPEIayu TEIIOTHI, BBICOKOM pacyeTHOM TeMIIepaTypOil BOJbI B MOJAOIIECH JIMHUU
(mpeBbILIAIONIEH OMYCTUMBIM ypOBEHb [UIsi A0OHEHTCKHUX YCTaHOBOK), HEOOXOAMMOCTBIO
3HAUUTENIBHOIO YBEJIMYEHUSI NPOIYCKHOM CIIOCOOHOCTH JEHCTBYIOIIMX TEIJIOBBIX CETeM 0e3 ux
nepekaagkd U T.1. Cxema MOACTAHIMU U €€ Pa3MEILECHHUE B CETH ONPENESIOTCS KOHKPETHBIM
Ha3HAYECHUEM.

Ho noncranuus He Bcerja eIMHCTBEHHO BO3MOXKHOE PEILIEHHE 3a1adyd. Bo MHOrux ciy-
qasgx TOT K€ TEXHUYECKUU FPPEKT MOKET OBITh MOITYYEH M JPYTUM IIyTeM, HallpUMep MpH OC-
HAIIEHUH COOTBETCTBYIOUIMMH YCTPOWCTBaMU BCeX a0OHEHTCKHUX YCTaHOBOK. B sToMm ciydae
MOJICTAHIMS 3AMEHSAETCS MHOIOYHMCIIEHHBIMU UH/IMBUYyaJbHBIMU YcTaHOBKaMu. [IpenmMyiecTBo
MOJACTAHIIMYU MO CPABHEHUIO C MHIAMBUIYAJIIbHBIMU YCTAHOBKaMU 3aKJIIOYAETCs, KaK MPaBUIIO, B
LEHTPaJIN30BaHHOM YIIPaBICHUM CUCTEMOW U YIIPOILLEHUH €€ IKCILTyaTaliu.

Bce ocHoBHOE 000pymOBaHKE HA MOJCTAHIUSAX OCHAIAETCs MPUOOpaMu aBTOPETyIUpPO-
BaHUs, a PU OTCYTCTBUU MOCTOSIHHOT'O JIEKYPHOT'O IOCTa Takke NpuOopaMu AUCTaHLIMOHHOTO
KOHTpoJisi U ympasieHus. OcHOBHOe 00OpyAOBaHWE MOJCTAaHIMM COCTOUT B OOJBIIUHCTBE
CIIy4aeB U3 HACOCOB, JAPOCCEIUPYIOLIUX YCTPOWUCTB, MPUOOPOB PETYIUPOBAHUS, YIPABICHUS U
KOHTPOJIA.

CwmecuTenbHbIE HACOCHI pa0OTAIOT MapajlIesIbHO ¢ HACOCHOU ycTaHnoBkoi TOLI, moatomy
BKIIIOUEHUE B PA0OTY CMECHUTEIbHBIX HACOCOB MPHUBOJUT K YBEIUYCHHUIO TUAPABINYECKOTO
COINPOTHUBIIEHUS MOTOKY BOJbI, TOCTYHAIOLIEMY U3 TEIIOBOM CETH. DTO BBI3BIBAET YMEHbILIECHUE
pacxoza BOABI U3 TEIUIOBOM CETH U YBEJIMUYEHHUE PACIOJIaraéMbIX HAIlOPOB B y3JIaX BKIIOYCHMS
HACOCHBIX ITOJICTAHIINM.

3azaya pacdera rMIpaBIMYECKOr0 PeKMMa TaKOM TEMJIOBOW CETH 3aKJII0UYaeTCs B OIpeie-
JIEHUM PAacXoJI0OB BOJbl B CETHM M PpACIIOIara€éMbIX HAMOPOB B OTIENbHBIX €€ y3Jax I0cIe
BKJIIOUEHUSI HAaCOCHOM NOJACTaHIMH. VI3BECTHBIMHU SIBISIOTCS CONPOTHBIIEHHS BCEX Y4YacTKOB
TEIJIOBOM CeTH M aOOHEHTCKUX CHCTEM, a Takyke Hamopsl HacocoB TOIl u moacraiuu.
Onpeznenenue pacxoa0B BOJIbI TPOBOIUTCS METOJJOM MOCIEI0BATENbHBIX IPUOINKEHUH, TaK KaK
COIPOTUBIIEHNE HACOCHOW MOJICTAaHIIUU 3apaHee HEU3BECTHO.

3anarTcs NpeaBapUTEIbHO PACX0J0M BOJBI YEPE3 HACOCHYIO MOJCTAHIUIO, ONPEEIIIIOT
COMpOTHUBIIEHUE (OTPULATENIbHOE) HACOCHOM IMOJCTAaHIUHU, MOJACYUTHIBAIOT CYMMapHOE
COINPOTHUBIIEHUE CETH, ONPENEISAIOT CYMMapHBI Pacxo] BOJbI B TEIUIOBOM CETU M pacxoi BOAbI
Ha OTAENBHBIX €€ ydacTKaX, B TOM UHCJIE€ W 4Yepe3 HacocHyro mnojcraHuuio. Ecim mpen-
BapUTENIbHO BBIOPAHHBIA pacxo]l BOABI Yepe3 HACOCHYIO HE COBIAAAET C IOJYYEHHBIM IO
pacuety, TO 3a/1al0Tcs IpyruM, O6osee OJU3KUM K MOJIYyYEHHOMY PAacXoJ/IOM U pacueT MOBTOPSIOT
BHOBb JI0 T€X IIOp, MOKa NpPEeABApUTENbHO BBIOPAHHBIM pacxoj] BOJBl 4Yepe3 HACOCHYIO
MOJICTAHIMIO HE COBIAJAET C MOJYyYEHHBIM IO PacyeTy.

I'mapaBiauveckunii yaap B TEIVIOBBIX CETHAX

I'mapaBinueckuM yaapoM Has3bIBa€TCs BOJIHOBOMW IPOLIECC, BO. MUKAIOLIUI B KalleJIbHON
’KHUJIKOCTU MU OBICTPOM U3MEHEHHUHU €€ CKOpOCTU. B TpyOompoBoaax 3TOT MPOLECC COMPOBOXK-
JIaeTCsl MTHOBEHHBIMH MECTHBIMHU IOBBIIIECHUSMHA U MOHWKEHUSMU J1aBJIEHUS, KOTOPBIE MOTYT
3HAYUTENIbHO BBIXOJIUTH 32 MPE/EIIbl, UMEIOIUE MECTO MPU CTAOUIILHOM PEXHUME.

B coBpeMEeHHBIX BOISHBIX TEIUIOBBIX CETSAX BEPOATHOCTH BO3SHUKHOBEHHUs T'HAPABIIAYE-
CKHMX YyJIapOB B IIOCJIEHHE T'OJIbl CYIIECTBEHHO BO3pOCia B CBSI3U C YBEIMYEHUEM €IMHUYHON
TEIUIOBOM MOITHOCTH TeIUIONCTOYHUKOB (TOL] m pallOHHBIX KOTEIBHBIX), BBOAOM B PabOTy
JUIMHHBIX TEIUIONPOBOAOB OOJBIIOrO JUAMETPa U MOIIHBIX HACOCHBIX MOJCTAHIMM ¢ GOIbLIINM
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KOJINYECTBOM DETYIHPYIOIUX HpUOOPOB, KIANAHOB M 33JBIKEK, a TaKKe BKIIOYCHHEM B
CHCTEMY TEIJIOCHAOKEHUS TMKOBBIX BOJOIPEHHBIX KOTJIOB.

[Tpu oTka3e Kakoro-aubo 3JIeMeHTa TAKOH CUCTEMBI, HAIlpUMep MPU BHE3AITHOW OCTaHOB-
K€ HacoCOB Ha CTAHIMM WJIM IOJCTAHIMAX, MOKET MPOM3OUTH PE3KOE M3MEHEHHE CKOPOCTH
BOJIbI B CETH, COIIPOBOXAAIOIIEECS THIPABINUECKUM yIapOM.

OnacHOCTh BOZHUKHOBEHUS I'MJIPABIMYECKOT0 yJapa BO3pacTaeT IpH BKJIOYEHUU B
CUCTEMY BOJOIPEMHBIX KOTJIOB. B 3TOM cilyyae BHE3allHOE M3MEHEHHUE pacxoja BOJbl uepe3
KOTEJl MOXET IPHUBECTH K PE3KOMY IOBBIIICHHIO TEMIEpaTypbl BOJbl B KOTJIE, a 3aT€M K ee
BCKUIIAHUIO B CETH M TOCIEAYIOUIeH KOHAEHCAMM OO0pa30BaBIIMXCA MAPOBBIX Iy3bIped B
HOTOKE BObI 00JIee HU3KOM TeMIIEpaTyphl, COPOBOXKAAIOLIEHCA THPABIMUECKUM YAapOM.

I'uapaBnarueckuil yaap MOKET Tak)Ke BOHUKHYTH NMPHU OBICTPOM 3aKPBITUU PETYIUPYIOIINX
KJIaIIaHOB HAa HACOCHBIX U JPOCCEIbHBIX MO/ICTAHIIUAX, BBI3BABIIEM PE3KOE U3MEHEHHE CKOPOCTH
BOJIbI B CETH.

BouiHBI rHIpaBIMYecKOro yaapa paclipoCTpaHsIOTCS 0 CUCTEME CO CKOPOCThIO 3BYKa B
Bojge okoyio 1000 mM/C W MOTyT MHOTOKPAaTHO IOBTOPSATHCS, IMOKAa JHEPIHsl yuapa HE H3pac-
XoJlyeTcst Ha padoTy cuil TpeHus U JaedopMaiuio TpyOONpOBOJOB WM HE OyJAeT MoraiieHa B
CHEIHAJIbHBIX YCTpPOICTBaX, OrpaHUYMBAIOIIMX PACIPOCTPAHEHHE TUAPABIMYECKOIO YyAapa
(BO3oyLIHBIE KOJIMAKHM, pe3epByapbl M Jpyrue ycrpoiictBa). HaumbGonburyro amMIumTyny
U3MEHEHHS JaBJICHUS MMEET OOBIYHO TepBas BOJHA yAapa, KOTOpas IMOATOMY SIBISETCS Hau-
0oJjee omacHoMH .

[Ipu ruapaBaueckoM yJape AaBJIEHUE p BO3HUKAET IMPAKTUUECKU MTHOBEHHO; [103TOMY
BbI3bIBAEMbIC TMJPABIMYECKUM YyJapoM HaIpsbkeHUs M JaedopMmanuu B TpyOOIpoBoJax
CYILIECTBEHHO, NPUMEPHO B 2 pasa, OoJiblle, YeM IpU IOCTEIIEHHOM MOBBIIIEHUM JABJICHUS.
BonHoBOE conpoTHBIIEHHE PaBHO AABJICHUIO (HAOPY) TMAPABIMYECKOTO yaapa, BO3HUKAIOIIEMY
B TpyOOIIpOBOJIE NpPU U3MEHEHUU B HEM oOBeMHOro pacxoza Ha 1 M lc 3a Bpems. YnapHoe
JIaBJIEHUE, BO3ZHUKAIOLEE B CHCTEME TEIUIOCHAOKEHHWsl NpU BHE3AITHOW OCTAHOBKE CETEBBIX
HAcCOCOB, MOXET OBbITh HaliJIEHO I'pa)UUECKUM METOOM.

JUist 3aIIMThl CUCTEMBI TEIJIOCHAOKEHHS OT HEJOMYCTUMOTO MOBBILICHUS AaBICHUS MIPU
TU/IPABIMYECKOM YAape IMPUMEHSIOTCS ClelHalbHble YCTPOICTBA, KOTOpBIE MO MPUHLHUIY
paboThI MOKHO Pa3/eiUTh Ha CIEIYIOIIUE TPYIIIbIL:

1) ycTpoiicTBa, M3MEHSIOIINE 3HAK BOJHBI JaBieHui. K HUM oTHOcsATCS oOpaTHbIe Kiamna-
HbI Ha MTEPEMbIUKAX, COETUHSIIOIINE TPYOOIIPOBObI, B KOTOPBIX BOJIHBI IaBICHUH UMEIOT Pa3HbIE
3HaKH.

2) yCTpOiiCTBa, TOPMO3SIIIKE TTOBBINICHUE AaBJICHHUs (Fa30BbIe H BO3IYIIHBIC KOJITAKH);

3) ycrpoticTBa ansi cOpoca naBieHuil. K HUM OTHOCSATCSI ypaBHUTEIBHBIC Pe3epByaphl,
paspbIBHbIE AMadparMel M NpeAoXpaHUTENbHble KiamnaHbl. [locienHue MallOHAaJEKHbI U3-3a
BO3MO>KHOT'O IPUKHUIIAHUS U HEAOCTATOYHOTO OBICTPOJEHCTBHS;

4) YCTPOMCTBA, M3MEHAIOIINE XAPAaKTEPUCTUKY HCTOYHMKAa Bo3MylleHus. K Hum
OTHOCHUTCSI yCTAaHOBKAa MaxOBBIX KOJIEC Ha Bally Hacoca, KOTOpbI€ YBEIMYHUBAIOT MOMEHT WHEp-
UM arperara, Oiarojapsi 4eMmy BO3pacTaeT €ro IOCTOSIHHAasg BpPEMEHHU. ODTO MNPUBOAUT K
YBEJIMYEHUIO BPEMEHH, 32 KOTOPOE MIpPHU OTKIIOUYEHHUHU DJIEKTPONUTAHUS YacTOTa BpalleHHs
Hacoca U3MEHSETCS OT HOPMAJIbHON 10 HyJIS M CIEJOBAaTEIbHO, CHWKAET YAApHBIA HAaIop.
Bpewms, 3a koTopoe yacToTa BpallleHUs] Hacoca MPU OTKIIIOUEHUHU 3JIEKTPONUTAHUS U3MEHSETCS B
N pas.

Cnenyer uMeTh B BUIY, YTO HE3aBUCHUMO OT THMJIPABIUYECKOTO yJapa, BBI3BIBAIOLIETO
BOJIHOBOM IIPOLIECC M3MEHEHUs NIaBJIEHUS, IPU MPEKPAIIEHNN LUPKYJIALHUNA BOJBI MOXKET ycTa-
HOBUTHCSI TIOBBIIIEHHOE CTaTHUYECKOE JaBJIEHHE B CHCTEME IOJ JIeHCTBHEM MOTEHIIMAILHON
SHEPIUU BOJBI B TPYOONPOBOJAX, HAXOJAIIMXCS MO AaBICHUEM. [ MperynpekIeHus TaKux
PEXKMMOB OCTaHOBKA LIUPKYJIALMU BOJIBI B KPYIHBIX TEIJIOBBIX CETSIX JODKHA OCYLIECTBIIATHCS
[0 IporpamMme, IpeaycMaTpUBaIOLIEN MPEABAPUTENBHOE CHUKEHUE NMOTEHLUUAIbHOW 3HEPIUU
CHCTEM J10 NIPEKPAIECHUS [IUPKYIIALUH.
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Bogonoaroroska 1Jisl TEMJIOBLIX CeTeil

Jlnst  oOecrieyeHus HAJEKHOM, JOJTOBEYHOM H Oe3aBapuilHOM pabOThl CHCTEMBI
TEIUIOCHAOKEHUsI HEeoOXOJuMa KAadyeCTBEHHAs IIOAIOTOBKA CETEBOM M IOAIUTOYHON BOJBL
Oco0eHHO Ba)XKHOE 3HAYCHHE MMEET BOJIOIOATOTOBKA B OTKPBITHIX CHCTEMaxX TEIJIOCHAOKEHUS,
I pacxo/l MOJIMUTOYHON BOJIbI BEJIUK, MOCKOJIbKY OH BOCIOJHSET KPOME YTEUEK BOJIbI U3 CETU
TaK)Ke pacxo]i BOJbI Ha ropsuee BOAOCHAOKEHNE.

[ToamurodHass Boja HE JOJKHA BBI3BIBATH HAKHUIIEOOPA30BAaHUS U IILJIAMOBBIICICHUS B
MOI0OTPeBaTESIX, TPYOOTIPOBOIaX M MECTHBIX CHCTEMaX, a TAK)KEe KOPPO3UIO MeTajlia.

B OTKpBITHIX cHCTEeMaX MOANMTOYHAS BOJA JIOJDKHA COTIIACHO TPEOOBAHUSIM CAHHTAPHOTO
Ham3opa cootBerctBoBaTh ['OCT 2874-82 «Bojma mnuTheBasg» MO  BCEM  IOKa3aTelsiM,
KpOMeE TeMIIepaTyphbl

Kpome Toro, mist obecriedeHrss B OTKPBITBIX CHCTEMaX TEIUIOCHAOXEHUs TpeOyeMoro
KauecTBa Topsiuell Bojbl, moaaBaeMoil aboneHTam B cootBercTBUU ¢ ['OCT, mcxomHas Boja,
UCIIOJIb3yeMasl JJIsl IPUTOTOBJICHUS MTOANUTOYHON BOJBI, JOJHDKHA UMETh HU3KYIO OKHCIIIEMOCTb
(ue 6oinee 4 mr/m).

OnpIT 3KCIUTyaTallid OTKPBITBIX CHCTEM TEIJIOCHA0KEHMS TOKA3bIBA€T, YTO MPU MOBHI-
IICHHON OKHCJISIEMOCTH CETEBOHM BOJBI B 3aCTOWHBIX 30HAX CHCTEMBI BO3HUKAIOT CYJIb()HUIHBIC
3arpsi3HEHMS, COOOIIAOIIKE BOIC HEITPUATHBIN 3aIax U [BETHOCTD.

st ynosnerBopenust HopM [IT3D Bona, ucrnons3yemas AJis TOANMUTKY TEIUIOBBIX CETEH U
CUT, nomxHa OBITH TIpeaBapuTelbHO oOpabortana. Ilog 00pabOTKON MOAMMTOYHON BOIBI
MOApa3yMeBaeTCsl yIaJIeHUE U3 HEEe PACTBOPEHHBIX ra3oB, TJIaBHBIM 00Opa3oMm kuciopoaa Oz u
nuokcuna yriepoga CO2 — OCHOBHBIX KOPPO3HOHHBIX ar€HTOB, M CO3/IaHHE TaKUX YCJIOBUH,
MIPU KOTOPBIX COJIM BPEMEHHOM KECTKOCTH, €CIIM TAaKOBBIEC B BOJE UMEIOTCS, HE PACaJaIiCh Obl
B CHCTEME M HE BBI3BIBAIM OOpa30BaHMs HAKUIK M IIaMa. [JIsl MOANMMTKU TEIUIOBBIX CETEH
JOJDKHA TPUMEHSTHCA JIeadpUpOBaHHAs BojAa (MpUpOAHAS WM YMATYEHHash COJOBO-
M3BECTKOBBIM, KATHOHUTHBIM WIU JPYTMM METOJOM) WM BOJa CO CTaOMIU3UPOBAHHOU
JKECTKOCTBIO.

Ymsraenue Boabl. CHUXKEHHE KapOOHATHOHM (BpEMEHHOM) ECTKOCTH BOMBI, HCIOJb-
3yeMOM TSI MOJMUTKH TETUIOBBIX CETEH, MPOU3BOIUTCA B OOJIBIIMHCTBE CIIy4aeB B KATHOHUTHBIX
bunbTpax, T.e. PUIBTPax, 3aMOJTHEHHBIX KATHOHHBIMUA MaTepUaIaMH.

[Ipu mpoxone HMCXOMHOW BOABI Yepe3 KATUOHUTHBIE (PUIBTPHI KATUOHBI KaJIBIUS M
MarHusi, paCTBOPEHHBIE B BOJIE, COCTABISAIOIINE OCHOBY KapOOHATHOU (BPEMEHHOM) KECTKOCTH,
obmenuBatotcst Ha katnoHbl Na u H. Ilocne katmoHUTOBOM 00paOOTKM B BOJIE OCTAKOTCSI COJIM
HaTpHs, WIEJOYM M KUCIOTHI, KOTOpPbIE MPU HAarpeBaHUU HE JAIOT OCaJKa B BUJE IJIaMa U
Hakunu. Kanpuuit v marHuii octaroTcsi B (QMIbTPE Ha 3€pHAaX KATHOHHOIO BEIIECTBA M B
MOCIIEAYIOIIEM BBIBOJSATCS U3 QUIBTPA MPU €r0 pereHepaIiu.

[Tpu H-kaTnoHMpOBaHMM CHIIBHO BO3PACTAET B BOJE KOHIIGHTPAIIUS JABYOKHCH YIIEpo/a,
SBIISIONIEHCST KaTamnu3aTopoM Kopposuu. (st cHmkenus xoHmentpaimu CO2 oOpabaTeiBaeMas
Boja mociie H-kaTMOHUTHBIX QUIBTPOB MpOIycKaeTcsl yepe3 JekapOooHuzaropsl. Perenepanus
H-xaTnoHUTHBIX (QUIBTPOB IPOU3BOIUTCS CEPHOM UM COJISTHON KHUCIOTOM.

Jleaspanusi BoAbl. BHYTpEeHHSST KOPpPO3Usl CTAIBHBIX TPYOOMPOBOJOB M OOOPYIAOBAHHS
BBI3BIBAETCS PACTBOPEHHBIMU B BOJE Tazamu: kuciopoaom Oz, aumokcuaom yriepoaa COqz, a
takxe xyopuaamu C1 u cyiabdaramu S04.

Oco0eHHO BBICOKYIO KOPPO3HOHHYIO aKTUBHOCTh MMEET KHUCIOPOJ B MPHUCYTCTBUH YT-
JIEKUCIIOTHI, KOTOPasi B 3TOM CiIydae urpae’ posib KOppO3MOHHOTO KaTaanu3aTopa.

Koppo3noHHasi akTUBHOCTh areHTa XapaKTepu3yeTcs KOPPO3UOHHBIM KOd(DPHIIMEHTOM
K, mpeacrasnsironium co00i OTHOIIIEHWE MAcChl METaslIa, IEPEBEACHHOTO B MTPOIYKT KOPPO3HH,
K pacxoJly KOppO3UOHHOT'O areHra.

B mporecce peaknum Kakaas MOJIEKYJIa PaCTBOPEHHOTO KHCJIOPOJia TIEPEBOJUT B TIPO-
JIYKT KOPPO3HH YEThIPE MOJIEKYJIBI JKeJe3a.

Kopposunonnas aktuBHOCTE CO2 B OTCYTCTBUE PACTBOPEHHOTO KUCIOPOJa 3HAYUTEIBLHO
HIDKE.
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OCHOBHBIM METOJIOM YJAJCHUS W3 BOJBI PACTBOPECHHBIX Ta30B SIBISETCS TEPMHUYCCKAS
neaspanusi. MakcuManbHOE KOJMYECTBO ra3a, KOTOpOe MOKET OBITh pacTBOPEHO B BOJE, IPO-
HOPIMOHATFHO NapIUaTbHOMY JABJICHUIO Ta30B HaJl BOJOH.

[lapumnansHoe aaBiieHHE ra3a HaJ BOAOW, COOTBETCTBYIOIIEE JCWCTBUTEIHLHOMY KOJH-
YeCTBY PAaCTBOPEHHOT'O Ta3a, HA3bIBACTCS PABHOBECHBIM JIABICHUEM.

Ecnu napipiaigpHOe JaBieHUE ra3a Hajl BOJOM BBIIIE PABHOBECHOTO AaBjeHus (Pt > p ), TO
IPOUCXOIUT abcopOuus raza BOAOH, T.€. BOAa pacTBopseT ra3. Ecnu mapiuanbHoe JaBieHUE Py
<P, TO IPOUCXOJUT JIecopOLMsl ra3a u3 BOJbI, T.€. Ia3 BbIACISACTCS U3 BOJBIL.

B Ttepmmueckux gea’patopax oOpaOaTbiBacMasi BOJA HAxXOAMTCA B KOHTaKTe C
ra3onapoBoil cmecbio. Pa3HOCTP paBHOBECHOrO0 MapUUAIbHOIO U JICWCTBUTEIHLHOTO
NapUUalIbHOIO JABJICHUM TIa3a sABISICTCS ABWXKYIIEH CWIOH TepMUYECKOW neaspauuu. s
JOCTHKEHUS TIIYOOKOHM Jerasaiu BOAbl HEOOXOIMMO, 4YTOOBI JIEHCTBUTENIbHOE MaplHalibHOE
JIaBJICHUE YIAIIEMOT0 ra3a B IOABOAMMOM K JI€a’paTopy rperolieM nape Obu10 MUHUMAIIbHBIM.

[ToBbIIEHUIO Pa3HOCTU Ap PaBHOBECHOTO M JICUCTBUTEIHHOTO MAPIHAbHBIX JaBICHUI B
Jieadparope CIOCOOCTBYET YBENWYECHHE BhIMapa M3 nea’patopa. OOBIYHO B JI€a’palliOHHBIX
YCTaHOBKAX JUISI HCIIOIB30BaHUS TEIIOTHI BhINIapa Mepesl 1eadpaTopoM BKIIIOUAIOT MaPOBOISTHOM
TETIIO0OMEHHUK, B KOTOPOM HIOJJOTPEBAIOT BOJY, HAIIPABIISIEMYIO B J€a3paTop.

BzaumopeiictBue Mexay TperomuM MapoM U o0pabaTbiBaeMoil BOAOW MOXKHO
OpraHu30BaTh JABYMSI CIIOCOOaMU — pacHpeiesieHHeM IOTOKOB BOBI B TApOBOH cpene u
pacrpefieieHueM TMapa BHYTPUM TOTOKa >KUAKOCTH. IlepBblii crmoco® B3auMonaenCTBUS
OCYILECTBIISICTCSI B CTPYWHBIX, IUICHOYHBIX, KalleJIbHBIX, HACAJ0YHBIX (HAIpUMeEp, KOJbIIA
Pamura) anmaparax; BTOpoW crmoco0 — B 0OapOoTaxHbBIX ammapaTtax. Ilpu OGapOoTakHOM
crioco0e ynenpHas IUIOMIAJh IMOBEPXHOCTH KOHTakTa (a3 Ha EAMHHUIly oObeMa ammapara
3HauuTeNbHO (B 5—10 pa3) Gomsbiie, 4To oOecnieunBaeT 6osee rIyOOKYIo Jera3aluio.

[Ipu MCTIONB30BaHUM TOJNBKO OHOTO M3 YKa3aHHBIX CIIOCOOOB 0OpabOTKH BOJIBI J1€a’dpaTop
HA3bIBAIOT OJTHOCTYIEHUYATHIM, IIPHU UCIIOJIB30BAHUN 000MX CIIOCOOOB — JBYXCTYIEHUYATHIM.

3ammTa MeCTHBIX YCTAHOBOK ropsiuero BOJOCHA0KEHHMs OT KOPPO3UH, LLIaMa M
HAKUIH

B OTKpBITBIX cuCTEMax TEIIOCHA0KEHUsI MECTHbIE YCTAHOBKH IrOPsiYero BOAOCHA0KEHUS,
KaK MPaBHUJIO, HE HYXIAIOTCS B 3aIIUTE OT KOPPO3WH, IITaMa W HAKUITH, TaK KaK OHU MUTAOTCS
YMATYEHHOU 1€adpUPOBAHHON BOJOM.

B 3akphITHIX cricTeMax TEeIIOCHAOKEHHSI B MECTHBIE YCTAHOBKHM TOPSYETO BOJOCHAOXKE-
HUS TIOCTYMAeT BoJa U3 BOJOIPOBOJIA, COJIEpIKalllas arpecCUBHBIE T'a3bl, IIaBHBIM oOpa3oM Oz,
COg2, comn BpeMEHHOH JKECTKOCTH M B PsiJie CIlydyaeB arpecCHUBHBIC BEIIECTBA — XJIOPUIBI H
cynbdatsl (Cl + S04). [TosTOMYy IpH ONpeesIeHHBIX YCIOBUSAX BO3HUKAET ONMACHOCTh KOPPO3UH
U 3alUIaMJIeHWssT MECTHBIX YCTAaHOBOK TOpPSYEro BOJOCHAOXKEHWS W AOOHEHTCKUX II0-
JIOTpeBaTeNbHBIX YCTAHOBOK.

[TockonbKy Temrmeparypa BOMBI, HCIIOJIB3YEeMOH Il TOPSYero BOJIOCHAOKEHUS, HEBHI-
coka (okoso 60 °C), To sl OUEHb IIMPOKOIO JMAINa30HA €CTECTBEHHBIX KAueCTB MPUPOJHBIX
BOJI 3alllUTa YCTAHOBOK TOPSYEro BOAOCHAOKEHHS OT KOPPO3HHM H 3alIAMICHHS MOXET
IPOBOJUTHCS CPABHUTENIBHO TPOCTBIMU CpEACTBaMH 0€3 COOpY)KEHHUS CIOXHBIX U JI0-
POTOCTOSIIIINX YCTAaHOBOK IS YMSTYCHHS W Jea’dpaluyd BOJBI, KOTOpPBIE HEOOXOIMMBI IPH
BBICOKMX TEMIIepaTypax MoJIorpeBa BOJIbI.

OnacHoCTh 3allIaMJIEHHs 3aBUCHUT B IEPBYIO odepeab OT KapOOHATHOW (BpEeMEHHOI)
XKECTKOCTH BOJIbL. [IpH MATKOH BOJe HAKHUIb U IIJIAaM B CUCTEME TOpsSYero BOJIOCHAOKEHUs, KaK
NpaBUiIO, HE BhIMAAaroT. [103TOMY IpH Takod Boje HET HEOOXOIMMOCTH B 3alllUTE YCTaHOBOK
ropsiuero BoJOCHA0XEeHHs OT HAKUIHU U 3alllJIaMJICHHSL.

[Ipn Bome cpemHel S>KECTKOCTH B IIONOTPEBaTelie W HAa BHYTPEHHEH IMOBEPXHOCTH
TpyOOIpoOBOJa B IMpoLecce 3KCIUTyaTaluu oOpa3yeTcsl TOHKas IUICHKA HAaKHUIM, BBI3BIBAIOIIAS
HE3HAUUTENIbHOE YBEIMUYEHHE TEPMUYECKOrO CONPOTUBIICHUS MOAOIPEBATEIbHON YCTAHOBKU U
THJIPABINYECKOTO CONPOTUBIICHUS TPYOOIIPOBOIOB ropsiuero BojgocHadxkenus. Kak mokaspiaer

19



ONBIT, Takas IUICHKA IPU OTCYTCTBUM WM MaJIOM COJNEpPKAHUU B BOJAE AarpeCCUBHOU
YIJIEKUCIIOTHI, a Takke XJopuaoB U cyiabpaToB (O + SO4) ynOBIETBOPUTENBHO 3aAIIMLIAET OT
KOPPO3HHU TPYOOIIPOBOIBI TOPSYEr0 BOJOCHAOKEHUS, BBIMIOJIHEHHBIE M3 YEPHBIX CTAIBHBIX TPYO.

IIpy Boxe NOBBINICHHOM »ECTKOCTM BO3HUKAET OMNACHOCTH 3aLUIAMIICHHUS CHCTEMBI.
[TosTomy HeoOxoaumo mpenycmarpuBaTh ycraHoBky Ha ['TII wmmu MTII  ympomieHHBIX
3alIUTHBIX YCTPOWUCTB MPOTUB 3allNIAMIIEHUS] U HAKUIIEOOpa30BaHMU.

OpHMM U3 TaKUX YCTPOMCTB sIBJIE€TCS ammapar JJs OMarHM4MBaHMs BoAbl. Takue anmna-
paThl CTPOSITCS KaK ¢ IMOCTOSIHHBIMU MarHUTaMu, TaK U € 3JIEKTPOMArHUTAMH.

MarnuTHble  anmapaTbl  yCTAHABIMBAIOTCSA B BEPTUKAJIBHOM  IIOJOKEHMM  Ha
TpyOONpPOBOJE XOJOJHOM BOJBI MeEpel MOAOrpeBaTEIsIMU Iopsiuero BojaocHaOkeHus. Boxa
IIPOXOAMT YEpe3 alrapar CHU3Y BBEPX U PAaBHOMEPHO 3aIIOJIHAET BCE €ro NPOXOJHOE CEUCHHUE;
CKOpOCTb BOJIbI COCTABIIAET OKOJIO 1 M/C.

B pesynbrare BO3IEHCTBHS MAarHUTHOTO CHJIOBOTO TIOJII HAa BOJY CIIOCOOHOCTH BOJIBI
BBIJICTIATh HAKUIIb YMEHBIIAETCS.

Tak xe HeoOX0IMMO MpeaycMaTpUBaTh 3aIIUTy OT KOPPO3UU MECTHBIX YCTaHOBOK
ropsiuero BoJocHaOxeHus. JTa 3a/1aua MOXKET pelaTbcs NPUHLIUINAIBHO PAa3IMUHbIMU MYTSIMHU:

1) moBbBIIICHHEM AHTHKOPPO3MOHHOW CTOMKOCTH CHCTEMbI TOPSYEro BOJOCHAOKEHHS, T.C.
BBITNIOJTHEHUEM €€ U3 MJIEMEHTOB, YCTOMYMBBIX IIPOTUB KOPPO3HH;

2) cozganuem Ha ['TIT u MTII cneuuanbHBIX YCTAHOBOK ISl CHM)KEHHSI KOPPO3MOHHOM
AKTUBHOCTH BOJBL.

3) IlepBblii MyTh JOIDKEH pacCMATPUBATHCS KaK OCHOBHOM METOJ TOBBIIICHHS JIOJITOBEY-
HOCTH YCTaHOBOK ropsiuero BojiocHaOkeHus. OH Haubosee npocT U HauboJiee SKOHOMUYEH IO
Ha4yaJIbHBIM 3aTPaTaM M SKCIUTyaTallMOHHBIM PAaCXOaM.

4) BTopoii myTh, 3aKIIOYAOLIMACS B JCLCHTPAIM30BAHHONH 00paboTKe BOABI, TpeOyeT mo-
BBILICHHBIX HAYAJIBHBIX 3aTPaT U YCIOKHAET IKCIUTyaTalHIo.

5) TloBbllieHHEe aHTHKOPPO3HOHHOM CTOMKOCTH YCTAHOBOK rOpsivero BoAocHaOxeHust. OmbIT
AKCIUTyaTallMM CHCTEM TOpSYero BOJOCHA0KEHMs IIOKa3blBae€T, YTO OCHOBHBIM Hauboliee
YSI3BUMBIM JUIsI KOPPO3UH JIEMEHTOM SBISIOTCS OTONMUTENbHBbIE MPHOOPHI BaHHBIX KOMHAT —
MOJIOTEHILIECYILIUTENN, TPUCOEANHEHHBIE K TPYOOIIPOBOIaM TOPSIYEro BOAOCHA0KEHHUS.

6) Topsiyasi HMPKYJSIUOHHAS BOJA JBHXKETCS Yepe3 MOJOTCHIIECYIIUTENN C MAaJO CKOpPO-
CThIO0. BO3HMKAIOT 3aCTOMHBIE 30HBI, B KOTOPBIX BBINAJAIOT 3arpA3HEHUS U MPOAYKTHI KOPPO3HH,
YTO CO3J1aeT OCOOEHHO OJIarONpUATHBIE YCIOBHS S PAa3BUTUS HMHTEHCHBHOH JIOKaIbHOM
KOPpPO3UH B MOJOTEHUECYITUTENSAX, BHIITOJIHEHHBIX U3 YEPHBIX CTAJBHBIX TPYO.

7) Kopposust Haumbosee ysA3BUMOTO 3JIEMEHTa CHUCTEMbl TOPSYEro BOJOCHAONKEHUS —
MOJIOTEHILIECYILIUTENEH MOKET OBbITh NMPAKTUYECKH JIUKBUIUPOBAaHA INPU HU3TOTOBIEHUU HUX U3
KOPPO3MOHHO-CTOMKOI0 MaTepuayia, MMEIOIIEro 3JIeKTPOXMMHMUYECKHE CBOMCTBa, ONM3KUE K
CBOMCTBaM Marepuajga TpPyOONMPOBOIOB TOPSYETO BOJOCHAOXKEHHS, T.e. CTalIU. TakuM
MaTepuaioM sBisfercss 4yryH. OJHHM W3 BO3MOXHBIX PELIEHMM SBIISETCS W3TOTOBJIECHUE
MTOJIOTEHLECYIIUTENEN U3 CEKIINNA OTONMMUTENBHBIX YYTYHHBIX PaJuaTOpPOB.

Bropoe MeponpusTHe, MOBBIMIAIONIEE AHTUKOPPO3ZUOHHYIO CTOMKOCTh YCTAaHOBOK IOpsi-
Yero BOJOCHAOKEHUS, 3aKJII0YAETCS B BBIMOJTHEHHMM KOMMYHUKALMA U3 TpyO, MMEIOIIUX IO-
BEPXHOCTHYIO aHTUKOPpPO3MOHHYIO 3amuTy. Koppo3us KOMMyHHMKanuid Tropsdyero BOJO-
CHaOXeHUsI MOXKET OBITh MPAKTUYECKH IOJIHOCTHIO YCTpaHEHa NpU TNPUMEHEHHH TpyO u3
HU3KOJIETMpOBaHHOU cTanu, HanpuMep X18HI9T. Onnako 3TH TpyOBl OUEHB TOPOTH, TO3TOMY HX
CKOJIbKO-HUOYJb IIMPOKOE HCIOJb30BAHHWE JUISI YCTAaHOBOK TOpSYEro BOJAOCHAOXKEHUS
npobnemaruuHo. JlanbpHellee COBEPIICHCTBOBAaHME YCTAHOBOK TOPSIUEro BOAOCHAOXKEHMS
JOJKHO WATH MO IMYTH pa3pabOTKU CTOWKHX, JOJTOBEYHBIX AHTUKOPPO3HMOHHBIX MOKPBITHM,
HalpuMep 3MalIUPOBaHUs, @ TAKXKE MPUMEHEHHUsS] TPYOOIPOBOJOB U3 MOJIMMEPHBIX MaTepHaJIOB.
JlonroBeYHOCTh MECTHBIX CHCTEM TOPSYEro BOJOCHAOXKEHUS B 3HAUUTEIBHON CTEIEHU 3aBHCHUT
TaK)K€ OT CXEMbl YCTAaHOBKM M YCJIOBHMH JKCIUIyaTallid, B IIEPBYIO O4Y€pelb OT TEILUIOBOIO H
TUAPABIMYECKOIO PEKUMOB.
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Koppo3noHHasi akTUBHOCTb PAacTBOPEHHBIX I'a30B BO3PACTAET C POCTOM TEMIIEpPATYpHI.
Oco0eHHO OHa ycuiHMBaeTcs pu temreparype Boime 60—65 °C. IToatomy HeoOx0auMO BCe yc-
TAHOBKH TOPSIYETO BOJOCHAOKEHHUSI OCHAILATH PETYIATOPAMU TEMIIEPATYPhl, HACTPOSHHBIMH 10
MUHHUMaJIbHOMY Tipeneny (55—60 °C).

bonpmioe 3HayeHUE MMEET TAaKKe NPABUIIbHBINA TMAPABINYECKUN PEKUM CUCTEMBI IOpsi-
yero BojocHaOkeHus. OCHOBHOE TpeOOBaHUE 3aKII0YAETCA B TOM, YTOOBI IIPU BCEX PEXKHUMAX, B
TOM YHCJIE U B Yachl MaKCHMaJbHOTO BOAO-pa3dopa, MeCTHas CHUCTEMa TOpsYero BOO-
cHaOxeHusi OblIa TOJIHOCTBIO 3allOJIHEHA BOJOU, YTO MPEAYHpeKIaeT IOJCOC BO3AyXa B
CUCTEMY.

O0opynoBaHue TENJIOBBIX ceTel

Tpacca u npoduns TernnonpoBonoB. TemnoBas ceTb — 3TO cUCTEMa MPOYHO U IMIJIOTHO
COCMHEHHBIX MEXAy COOOW Y4YacTKOB TEIUIONPOBOJOB, MO KOTOPHIM TEIUIOTa C MOMOIIBIO
TEIUIOHOCHUTENS (Ilapa WM Topsyeil BOABI) TPAHCIOPTHPYETCS OT HCTOUYHUKOB K TEIIOBBIM
OTPEOUTETISAM.

Hanpasnenue TemnonpoBoioB (Tpacca) BeIOMpaeTcs M0 TEIJIOBOM KapTe pailioHa ¢ ydye-
TOM MAaTepHallOB Ie0/Ie3MUYECKON ChEMKH, IJIaHa CYIIECTBYIOUIMX U HAMEYAaeMbIX HAa/J3EMHBIX U
IIOJI3EMHBIX COOPYKEHUH, JAHHBIX O XapaKTEPUCTUKE IPYHTOB, BBICOTE CTOSHUS IPYHTOBBIX BOJL
u 1.11. Cenyer CTpeMUThCA K MPOKIIAJAKE MarucTpajabHOM Tpacchl B pailoHe Hanbosee IIOTHOU
TEIUIOBON Harpy3kH, K HaMMeHbILEeH JAJIMHE TEIUIONPOBOAOB U MUHUMAIbHOMY 00beMY paboT 1o
COOPYKEHHIO CETH.

JUia npenynpexaeHuss KOppo3uu HE PEKOMEHAYETCSI IPOKJIAAbIBaTh MMOA3EMHbIE TEIUIO-
BblE CETHM B OJIHOM IIpO€3/ie¢ MapajyielbHO C TPaMBAWHBIMU MYTSIMH U OTCAChIBAIOIIUMU
Ka0essiMU TOCTOSHHOT'O TOKA, a TaKKe Ha TEPPUTOPHSX OBIBIIMX CBAlOK, Y4aCTKOB, IOJBEp-
rarolIMXCs 3aTOIICHUIO 3arpsI3HEHHBIMU KHUJIKOCTSAMH, B 3200JI04EHHBIX MECTaX.

Bonpoc o BeIOOpe THma TemaonpoBoAa (HAA3EMHBI WM MOA3E€MHBIN) pelaercs ¢
Y4€TOM MECTHBIX YCIOBUI U TEXHUKO-3KOHOMHUYECKUX 00OCHOBaHUI.

IIpu BBICOKOM ypOBHE IPYHTOBBIX M BHEUIHHMX BOJ, OOJBIIOHN I'yCTOTE CYIIECTBYIOLIMX
MOJI3EMHBIX COOPYXEHHMHM Ha Tpacce MPOEKTUPYEMOIo TEIUIONPOBOJA, CUIBLHO NEpecedeHHOU
OoBparaMM  MECTHOCTM M  TIEPECEYEHHHM MHOTOKOJIEMHBIX JKEIE€3HOJOPOKHBIX IIyTeH B
OOJBIIMHCTBE CIy4yaeB OTAAETCS IMPEANOYTEHHE HAJ3EMHBIM TerulonpoBoaaM. OHU OOBIYHO
TaK)K€ NPUMEHSAIOTCS HAa TEPPUTOPHUAX IPOMBINUIEHHBIX HPEINPUATHA IPH COBMECTHOU
MPOKJIAJKE PHEPreTUYECKUX U TEXHOJIOIMYECKUX TpyOONpOBOJOB Ha OOMIMX 3CTaKajax WU
BBICOKHX OIOpPaX.

B xunbIx paiioHax M3 apXUTEKTYPHBIX COOOpaK€HHM OOBIYHO MPUMEHSETCS IOA3EMHAast
IIPOKJIaJIKa TEIJIOBbIX CETEH.

OpHako OMNBIT TMOKa3bIBae€T, YTO HAJA3EMHBIE TEIJIONPOBOJBI JOJNTrOBeUHEee U Oosee
PEMOHTHONPUTOJHBl TI0 CPaBHEHHIO C MOA3eMHBIMH. IlodTOMy ’KenaTenpHO W3BICKUBATH
BO3MOXXHOCTh XOTSI Obl YAaCTMYHOI'O NPUMEHEHHUS B ropojiax HaJ3€MHBIX TEIIONPOBOJOB Ha
HU3KMX OTAEJIBHO CTOALIMX OINOpax, B NEPBYIO OYEpelb HA OKpaWHax IOPOOB, B IPOMBIII-
JICHHBIX 30HAaX, B pailoHax, He MOJIIeKalNX 3aCTPONKe, U Ap.

B 0c000 TsKENIbIX TPYHTOBBIX YCIOBUSAX (BEUHOMEP3JIbIE IPYHTHI, POCAKUBAIOIIUECS U
3a00JI04YE€HHBIE YYaCTKH) JOKHBI, KaK IPABUIIO, IPUMEHSTHCS HaI3€MHbIE TEILJIOMPOBO/IBI.

IIpu BBIOOpE Tpacchl TEIUIONPOBOJA CIEIYET PYKOBOJICTBOBATHCSA B MEPBYIO OYEpe]b
YCIOBUSIMU ~ HAQJEKHOCTH  TEIJIOCHAOXKEHHs, O€30MacHOCTH paboThl  OOCITYKHBAOILETO
IepcoHala M HACeJIEHUs, BO3MOXHOCTBbIO OBICTPON JMKBHUIAMU Hemojaxok u aBapuid. [lo
yCIIOBUSIM 0O€30MacHOCTH pPadOThl TEMJIOBBIX CETEH M HAACKHOCTH TEIUIOCHAOXKEHUsT He
JIOITyCKAeTCs MPOKJIaKka B OOIIMX KaHalIax TEIJIONPOBOJOB COBMECTHO C KUCIOPOIONPOBOIAMH,
ra30npoBOaMH, TPYOOIIPOBOIAMHU CKAaTOTO BO3ayXxa AaBieHueM Boime 1,6 Mlla, TpybonpoBonamu
JIETKOBOCIUTAMEHSIONIMXCST M SIOBUTBIX KUAKOCTEH M Ta3oB, TpyOorpoBogaMu (heKaTbHOH U
JIMBHEBOU KaHaJIU3alliU.
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IIpy DpOEKTUPOBAHMU IIOA3EMHBIX TEIUIONPOBOAOB IO YCIOBHAM CHIDKCHHUS HaAudalIbHBIX
3aTpar ciedyeT BbIOMpaTh MHUHUMAIBHOE KOJIMYECTBO Kamep, COOpyXas HMX TOJNBKO B ITyHKTax
YCTAaHOBKH apMarypbl M MPHUOOPOB, HYKIAIOUIMXCS B OOCTy>KuBaHUH. KonmmuecTBO TpeOyrommxcs
Kamep COKpalaeTcs npu NPUMEHEHUH CHIb(OHHBIX WM JIMH30BBIX KOMIICHCATOPOB, & TAKKE OCEBBIX
KOMIICHCAaTOPOB ¢ OOJBIIMM XOAOM (CIBOSHHBIX KOMIICHCATOPOB), ©CTECTBEHHON KOMIICHCAIIUH
TEeMIIEpaTypHbBIX J1eopMalinil.

JInst 3aimrTel aponpoBOAa OT IONAJAHWsT KOHJEHCAaTa W3 KOHJIEHCATONpOBOJA B IIEPUOJ
OCTaHOBKM TApOINpPOBOAA WM MaJeHHs [aBjieHHs Mapa MOocie KOHIEHCATOOTBOAYMKOB JOJKHBI
YCTaHABIIMBATLCSI OOpATHBIC KJIANIaHbl WJIH 3aTBOPBI.

BeiOpanHoe HampapieHHE Tpacchl TEIUIOBBIX CETEl ¢ y4eTOM HOpM MPUOMIKEHUS K CO-
OPYKEHHUSIM U CMEKHBIM KOMMYHHUKALIUSIM HAHOCUTCSL Ha TJIaH T€0JIe3MUYE€CKOM ChEMKH C MPUBSI3KOM
OCH TPACChI K CYIIECTBYIOIIMM 3JaHUSIM WU PYTUM COOPY>KEHHUSIM.

ITo Tpacce TEIIOBBIX CETEH CTPOUTCS TPOAOIBHBIA PO, HA KOTOPHIA HAHOCST IUIa-
HHUPOBOUHBIE (KPacHBIC) U CYIIECTBYIOIIUE (YEPHBIE) OTMETKU 3€MIIM, YPOBEHb CTOSHHS TPYHTOBBIX
BOJl, CYIIECTBYIOIIME M TMPOCKTUPYEMbIC TIOM3EMHBIE KOMMYHHKAIMA U JPYTHE€ COOPYKEHHUS,
riepeceKkaeMble TETUIONPOBOIOM, C YKa3aHHEM BEPTHKAIBLHBIX OTMETOK STHX coopy:keHuil. Ha puc. 9.1
NPHUBEICHBI TS WIUTFOCTPAIMH Tpacca U MPO(MiIh ydacTKa MO3EMHOTO TEIUIONPOBO/IA B HEMPOXOAHOM
KaHase.

Teniou30/sIMOHHbIE MATEPUAJIBI M KOHCTPYKIHH

BaxHoe 3HaveHHe B YCTPOKMCTBE TEIUIOMPOBOAA MMEET TeruioBas m3oisims. OT KadecTBa
M30JIALIMOHHON KOHCTPYKIIMM TETUIONPOBO/IA 3aBUCAT HE TOJIBKO TEIUIOBBIE MOTEPH, HO, YTO HE MEHEE
BOKHO, €r0 JOJTOBEYHOCTh. [IpM COOTBETCTBYIONIEM Ka4ecTBE MATCPUAIIOB U TEXHOJIOTUU
W3TOTOBJICHHS TEIUIOBAsI U30JISAIIAS MOXKET OJHOBPEMEHHO BBITIOJIHATH POJIb aHTUKOPPO3MOHHOM
3aIUTHI HAPYKHOW TTOBEPXHOCTH CTAILHOTO TpyOompoBoaa. K Takum maTepuanam, B 9aCTHOCTH,
OTHOCSITCS TIOJIMYPETaH U IPOU3BOIHBIE HA €T0 OCHOBE — MOIMMEPOETOH U OETOH.

OcHoBHBIE TpeOOBAHHS K TEIUIOM3OJISIIIMOHHBIM KOHCTPYKIMSM 3aKIIOYAOTCS B ClIe-
JTYIOLIEM:

- HU3Kas TEIIONPOBOJHOCTh KaK B CYXOM COCTOSTHUH, TaK M B COCTOSTHUM €CTECTBEHHOM
BIIAKHOCTH;

- MaJI0€ BOJIOTIOTJIOIICHUE W HEOOIbINAs BHICOTA KAITMJUIIPHOTO MOIheMa JKUIKON BIIATH;

- Majasi KOppO3HUOHHAsl aKTUBHOCTH;

- BBICOKOE JJICKTPUUYECKOE CONIPOTUBIICHHCE;

- menovHas peaxius cpeast (pH > 8,5);

- IOCTaTOYHAs MEXaHUIECKas [IPOYHOCTb.

TpeboBaHus K TETIOU3OISIUOHHBIM MaTepHaiaM U KOHCTPYKIMSIM TOJ3EMHBIX TEIIo-
MIPOBOJIOB CYIIECTBEHHO OTJIMYAOTCS OT TPEOOBAHMA K TEIJION30JISIIMOHHBIM MaTepHUaaamM
JUTSL  TETUIOTIPOBOJIOB, PACIMOJIOKEHHBIX B TIOMEMIEHUSX DIEKTPOCTAHINM, KOTENBHBIX WIH
IIPOU3BOJICTBEHHBIX IIEXOB.

Tak, oCHOBHBIMU TPEOOBAHUSAMHU IJISI TEIUIOM3OSAIMOHHBIX MAaTEPHUAIOB MapolpOBOJIOB
DJIGKTPOCTAHIIMA ¥  KOTCJIBHBIX  SBJISIOTCS HH3KAas  TEIUIONPOBOJHOCTH W BBICOKAs
TEMIEPATYPOCTONKOCTh. Takue MaTepuaitbl OOBIYHO XapaKTePU3YIOTCS OOJIBIITUM COAEpPKAHUEM
BO3/IYILIHBIX TOP U Majoi 00bEMHOM MIIOTHOCTHIO.

[TocneaHee kKayecTBO ATHX MATEPUANOB MPEIONPENETSeT WX IMOBBIIMIEHHBIE TUTPOCKO-
MMUYHOCTH M BOJOIOTJIOIIEHHE.

OnHO M3 OCHOBHBIX TPEOOBAaHUN K TEIUIOM3OJIALMOHHBIM MaTepuanaMm i MOJ3EMHBIX
TETUIONPOBOIOB 3aKJIFOYAETCSs B MajoM BOAO-TIOTJomeHHH. [1o3ToMy BBICOKOI(DEKTUBHBIC
TEIUIOU30JISIIIMOHHBIE MAaTepUaNbl ¢ OONBIINM COJIEPKaHWEM BO3AYIIHBIX TOpP, JETKO BIHTHI-
BaIOIME BIIAry M3 OKPYXKAIOMIETO T'PYHTA, KaK MPABHIIO, HEMPUTOIHBI JUIS IMOA3EMHBIX TEIIO-
MIPOBOJIOB.

Bri6op TemmoM30MSAIMOHHOW KOHCTPYKIIMM M €€ pa3MepoB 3aBUCUT OT THIA
TEIUIONPOBOA M PACIONIATaeMbIX MCXOJHBIX MAaTEPHANIOB W BBITIONHSETCS HA OCHOBE TEXHHKO-
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SKOHOMHYECKMX  pacueroB. Ilpu  coBpemeHHBIX  Macmtabax  Temopukauuu |
LEHTPAJIM30BaHHOTO TEIUIOCHA0XKEHUs MpobiieMa TEIUIOBOM M30JSLMU TEIUIOBBIX CeTeill nmeer
00JbII0€ HAPOIHOXO3AWCTBEHHOE 3HAueHUe. EjKerogHple TEIIOBBIE NOTEPU JECHCTBYIOLIUX B
HACTOsIILEee BPEMsI CUCTEM TEIJIO(YUKALUU U LIEHTPAIU30BAHHOTO TEMJIOCHA0XKEHHUS MOT'YT OBITh
ouenensl B 800 muH I'J[x/roa, T.€. B 8 % KoJaMuecTBa NepeaaBaeMoi TEIIOTHI.

Haxe ¢ yderoM 3(dexTa KOMOMHMPOBAHHOW BBIPAOOTKM TEIUIOBOW M 3JIEKTPUUYECKON
SHEPrUM pacxoji TOIUIMBA HAa MOKPBITUE TEIUIO-NIOTEPh COCTaBIsAET 18 MIIH T TOIIMBA B IOj B
YCIOBHOM HcuHcieHUH. [Ipu CHM)KEHUM TEeIUlonoTeph BJBOE, YTO BIOJHE JOCTHXKUMO IIPpH
COBPEMEHHBIX TEIUIOM3OJSALUOHHBIX KOHCTPYKIHAX, MOYXKHO IOJIyYUTh S3KOHOMHIO OKOJIO 9 MIIH
T TOIUIMBA B O]l B IIEpECUETE Ha YCIIOBHOE.

Kpome cHIKeHUs TEIIonoTeph TEIIOBast H30JIAIUS 00JIeryaeT 00CIy)KHBaHUE 000pY/10-
BaHU TEIJIONPOBOIOB BCIIEACTBUE MOHMKEHHS TEMIIEPATyphl BO3lyXa B MOJ3EMHBIX KaMepax U
IPOXOJHBIX KaHajax, a TAaKKe YCTpPaHsEeT OMAaCHOCTh 0XKOTOB OOCITY)KHMBAIOILIETO IMEpCOHAA.
OZHOBPEMEHHO CO CHH)KEHHEM TEIUIOBBIX IIOTEPh YMEHbBINACTCS INaJeHUe TeMIepaTypsl
TEIUIOHOCUTENSL BJOJb TEIUIONPOBOJAA, 4YTO IIOBBINIAET KaueCTBO M SKOHOMUYHOCTh Te-
MJI0CHAOKEHUS.

OdeHb BaXXHO COXpaHEHUE TEIUIOM3OJISILMOHHOTO MaTepuaia B CyxoM cocrosiHuu. Ilpu
YBIIQXKHEHUH BO3pPAcTaeT TEIIONPOBOJHOCTD

[Ipy omHOM W TOM K€ BIAKHOCTH TEIJIONPOBOJHOCTh H3OJISLHMOHHOIO MaTepuania
OOBIYHO HE COBMAJAET C TEIUIONPOBOAHOCTHIO M3OJSALMOHHON KOHCTPYKLIMH, BBITOJHEHHON M3
TOrO K€ MaTrepuayia. YIJIOTHEHHE U30JIALMOHHOIO MaTepuaia U IPUMEHEHUE Pa3IMyHOro poaa
N00aBOK IPU M3TOTOBJICHUU KOHCTPYKIMU B OOJBIIMHCTBE CIIy4yaeB MPHUBOIAT K YBEIUYCHMIO
TEIIONPOBOJHOCTH U30JIILIUOHHOIO CIIOS.

IIpu coopyxeHHH TEIJIONPOBOJOB B KaHajlaX B KAayecTBE TEIUIOBOM H3OJSALUH YacTO
IPUMEHSIIOTCS U3AETIUS U3 MUHEPAIbHON BaThl, 3alUIIICHHbIE OUTYMUHUPOBKOM OT YBJIQXKHEHMUSL.
Ha HapyHYI0 NMOBEpXHOCTh CTaJbHOM TpyObl HAKIJIQABIBAETCS AHTUKOPPO3MOHHOE MOKPBITHE
(omanb, w30on u Ap.). Ha aHTUKOPPO3MOHHOE TMOKPHITHE VYKJIAABIBAIOTCS CKOPIYIBI W3
MUHEPAJIBHOM BaThl, ApPMUPOBAHHBIE CTAJBHON ceTKOM. CBepXy CKOpIIyN YKJIaJbIBalOTCS
HNOJYLIMJIMHAPUYECKUE acOOIeMEeHTHbIE (QYTISAphI, 3aKpeIulsieMble Ha TEIUIONPOBOJAE CTaIbHOU
CETKOH, MMOKPBIBAEMOM CBEPXY acOOIEMEHTHON IITyKaTypKOH.

HcnbiTanue TeMJIOBBIX ceTel

[Ipn mpueMke B 3KCIUTyaTallMI0 BHOBb COOPY)KEHHBIX TEIUIOBBIX CETEH, a TaKXKe IS
MIPOBEPKU COCTOSHUS ACHCTBYIOIIMX CETeM MPOBOAATCA HMX HcHbITaHUsA. Llenpro ucnbITaHMit
OOBIYHO CITy’KaT:

- MpoBEpKa paboTHI U BhISIBICHUE AePEeKTOB 000pya0BaHUs MPU Hanboiee HaMPsKeHHBIX
TUAPABIMYCCKUX W TCIIJIOBBIX PEKUMAX]

- OmpejeNieHue TEXHUUYECKUX XapaKTePUCTHK, HEOOXOAUMBIX JJIsi HOPMHUPOBAHHS TOKa-
3aTesiel TETUIOBBIX CEeTEH, HACOCHBIX MOJCTAHIIMN H T.II., a TaK)Ke — JIsA pa3paboTku Haubosee
parroHaIbHBIX pexumoB padboTsl CI[T;

- KOHTPOJIb (i)aKTI/I‘—IeCKI/IX TEXHUYECKUX ITOKa3aTeJlel COCTOSHHUA U PEXKHUMOB pa6OTI)I
TEIUIOBOM CEeTH W JJIEMEHTOB €€ OOOpYNOBaHUsS, BBIACHEHHWE MPUYHHBI MX OTKIOHEHUS OT
PaCUYCTHBIX UJIK PaHEC YCTAHOBJICHHBIX OIIBITHBIX 3HAYEHUI.

OcHOBHBIE BUJIbI UCTIBITAHUMN:

- THAPABIIMYCCKUC. HAa MPOYHOCTh U I'CPMETHYHOCTH (HJ'IOTHOCTB), Ha THAPABINYCCKOC
COTPOTHUBIIEHHUE (TIOTEPHU AaBIICHUs) OTAeNbHBIX dneMeHToB CL[T;

- TCIUIOBBIC: HA MAKCUMAJIBHYIO TEMIIEPATYPY TCIIJIOHOCUTEIA U HA TCIIJIOBBIC ITOTCPU.

l'unpaBnuyueckre U TETIOBBIE UCIIBITAHUS OOBIYHO TPOBOAATCS Pa3eiIbHO JIJIS CO3MaHUS
YCIIOBHM, CIIOCOOCTBYIOIIMX OOJIbIIEH TOYHOCTH W3MEPEHHM. 37eCh M3JararoTCs TOJIBKO
NPUHIUIHATIBHBIN MOPSAIOK U OCOOCHHOCTH UCTIBITAHUM.

['mppaBnuueckre UCHOBITAaHWS Ha TMPOYHOCTH M TE€PMETUYHOCTh. lcnbiTanus Ha
MMPOYHOCTb U IT'CPMCTUYHOCTL IPOBOAATCA KAaK Ha OTACIIBbHBIX YYaCTKaX, TaK W Ha BCEU CETH B
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nenoMm. Ilpu mpoBeneHNM TaKUX MCTIBITAHUN TOJKHBI OBITh HAJEKHO OTKIIIOYEHBI a0OHEHTCKHE
YCTaHOBKH, UCIIBITAHUSI KOTOPBIX JOJKHBI IPOBOJAUTHCS OTIAEIBHO.

[Ipn ucnbITaHUSAX HA HNPOYHOCTb M FEPMETUYHOCTH YYaCTKOB BHOBb CMOHTHPOBAHHBIX
TpyOOIIPOBOIOB BMECTE C apMaTypoii co3laeTcsi MpoOHOe JaBiieHue, peBbliliatoliee paboyee Ha
25 %.

[IpoGHoe naBieHue MOAAEPKUBACTCS B TEYEHHE KOPOTKOIO MepHoja BpeMeHHU (0OBIYHO
15 muH), a 3areM CcHIXKaercs A0 paboyero. Pe3ynbraThl MCHBITAHHUSA, TPU3HAIOTCS YIOBIE-
TBOPUTEIBHBIMHU, €CIIU TIOCJE YCTAHOBJICHHUS pabOYero JaBleHUS €ro CHWKEHUE HE MPEBBIIIACT
10 % 3a 2 u.

Jlns onpeneneHuss yTe€4Kd BOJbI M3 HCIBITYEMOTO Y4acTKa CETU HCIOJIb3YETCS METO[
CpaBHEHHs BPEMEHH €CTECTBEHHOTO MaJIeHHs NaBJieHUs (IIpU OOBIYHBIX YCIOBHSIX) CO BpEMEHEM
NaJaHus JaBJICHUS Ha TaKOE )K€ 3HAYEHUE IPU UCKYCCTBEHHOM CITYCKE BOJIBI.

OmnpeneneHne IUApPaBIMUECKOr0 CONpOTHUBIEHUA. OCHOBHOE HA3HAYEHHME STUX MHCIIbI-
TaHUN — omnpeeneHne GaKTUYECKUX TUAPABINYECKUX COIMPOTUBICHUHN S OTAEIBHBIX YYaCTKOB
TEIJIOBOM CETH U BOJOMOJIOTpeBaTeNbHBIX YcTaHOBOK TOIl. HauanbHbIil 3Tam 3TUX UCHBITAaHUN
3aKJIFOYAETCS B ONPEAETICHUU BBICOTHBIX (F€0Ie3UYECKUX) OTMETOK XapaKTePHBIX TOYEK CETH, Ha
KOTOpBIX YCTaHOBJIEHbl HW3MEPHUTENIN JaBleHUS (MaHOMETphl). BbICOTHBIE OTMETKH OCHU
UCIBITBIBAEMOTO TPYOOMpPOBOJa OOBIUHO OIPENESIOTCS IO JAaHHBIM HHCTPYMEHTAIbHOU
HUBEJIMPOBKU WJIM CIIELMAIbHBIM HCIBITAHUEM B CTaTUUYECKOM COCTOSIHUM CHCTEMBI, T.€. MpU
OTCYTCTBHUM LIMPKYJISILUU BOJBI B CETH.

B o3toM chayyae 3a HyJIeBYyHO OTMETKY IPUHHMAIOT IIOJIOKEHHE MaHOMETpa,

MOKA3bIBAIOLIETO HAOOJIbIIIEE TaBJICHHE.
TemuioBble UCIIBITAHUS HA MaKCUMallbHYIO Temneparypy. OCHOBHasl 3a/1a4a 3TUX UCHBITAHUN —
mpoBepKa pabOThl YCTPOMCTB, KOMIIEHCHUPYIOIIUX TEIUIOBbIE JedopMalui TEIUIONpOBOJa. IJTH
UCTIBITAaHUS TIPOBOJATCS OOBIMHO IPH OTKIFOUEHHBIX YCTAHOBKAax MOTPEOUTENEN TEIIOThI, HO
BKJIFOUYEHHBIX MEpEeMbIUKax y TeX MOTpeOuTeNnel, KOTopble OOECTIeYMBAIOT LIMPKY/IALMIO BOIBI B
OTBETBICHUSIX. [IpOJOIKUTENBHOCTE  UCIIBITAHUS ~ ONPEAEAeTCS W3 YCIOBHS  IOJUIEPKAHUS
MaKCUMAaJIbHON TEMITIEPATYpPhI BOZbI HA KOHILIEBBIX YUaCTKaX CETH B TEUEHNE CPOKA paBHOIoO 30 MUHyTaMm.

Ucnpitanne Ha TerioBble motepu. OCHOBHOE Ha3HAYEHUE TAKWX HCIBITAHUM — IpOBEpKa
3} PeKTUBHOCTH TEMIOBOM M30JSLUM TEIUIONPOBOIOB M YCTAHOBJIEHHUE MCXOAHBIX MOKa3zaTene Ui
pacuera TerioBbIX IOTEPh CETH.

HcrbTannst Ha TEIUIOBBIE IOTEPU JIOJDKHBI IPOBOAWTHCS NPU YCTAHOBUBILEMCS TEIUIOBOM
pexume. [Toaromy ux 11enecoo0OpasHo OCYIIECTBIISATH Cpa3y MOC/Ee OKOHYAHUS OTONMTEILHOTO CE30Ha,
KOT'/la TPYHT BOJIM3M TEIUIONPOBOAA MPOTrpeT, Ojaronaps 4eMy CHUXKAETCS HPOIOJIKHUTEIbHOCTD
ucnbiTaHuil. Eciu 10 WcTbITaHM TeIioBasi CeTh JUIMTENbHO He paboTrana, TO HEOOXOIMMO
IIPEIBAPUTEIIBHO BBIBECTH €€ Ha YCTAaHOBUBLIMICS TEINIOBOW PEXHUM MOCPEICTBOM JJINTEIBHOIO
(1o craOunu3auuy TEIUIOBBIX TOTEPb) MOJJEPKAHUS TEMIEpaTypbl, HameuyaeMou s
IIPOBEJCHUS UCTIBITAaHUS.
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2. METOIUYECKHNE PEKOMEHJALIMU K IPAKTUYECKUM 3AHATUAM

[IpakTuyeckoe 3aHATHE — 3TO OJUH M3 MPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM BHJIOB
yueOHOM paboThl, rae OoTpadaThIBAIOTCS W 3aKPEIUIAIOTCS HAaBBIKM M 3HAHUS, I[IOJIyYE€HHBIE
CTYJEHTaMM Ha JICKUMOHHBIX 3aHATHSAX, a TaKXKE YMEHUE CaMOCTOSTEIbHO padoTaTh C
muteparypoil. IlosTomy pabGoTa Haja BBIIOJIHEHHWEM MPAKTHYECKOrO 3aJaHUs JIOJDKHA OBITh
pe3yabTaTOM TIIATEIBHOTO WM3YYEHHUS PEKOMEHJIOBAaHHOM MO JAaHHON TeMe HaydyHOW M y4eOHOU
JIUTEpaTyphl

[Tnan nmpoBeeHUs IPAKTUUECKOTO 3aHATHUA:

1. BBoaHas wyacTth BKJIIOYAaeT (OPMYJIUPOBKY TE€Mbl M LEJIH 3aHSITHs; MOBTOPEHHUE
TEOPETUUECKUX CBEACHUM 10 TEME;

2. OcHOBHasl 4acTh MpEANoJaraeT CaMOCTOSTEIbHOE BBINOJIHEHUE 33JaHUN CTYACHTaMHU.
ConpoBoKIaeTCsl JTOMOJHUTEILHBIMA Pa3bICHEHUSAMHU 1O XOAY padoThl (NP HEOOXOAUMOCTH),
TEKYIIUM KOHTPOJIEM U OIIEHKOI pe3ylbTaToB paboThI;

3. 3akmouMTeNbHas 4YacTh COJACPXKUT: IOJABEACHHE OOIIMX WTOTOB 3aHATHUS; OLEHKY
pe3ynbTaToB pabOThl CTYIEHTOB; OTBETHl HAa BOMPOCHI CTYIEHTOB; BbIAAYy PEKOMEHIAINI IO
YCTPAaHEHUIO MPOOEJIOB B CUCTEME 3HAHUM M YMEHHM CTYIEHTOB, MO YIYYIIEHUIO PE3YyIbTaTOB
paboThl; 3amaHMe HA JOM JUIS 3aKpeIUIeHHs MPOWJEHHOrO MaTepuana M IO MOATOTOBKE K
CIIEYIOIEMY PAKTUYECKOMY 3aHATHUIO.

IIpumepHBbIii epevyeHb 3a/1a4 M0 AU CHUILJIMHE
«TemioBbie ceTm»

Ipaxmuueckoe 3ansamue na memy «l uopasnuueckuil pacuem meniossix cemeti

[Tpumep 1. OmnpenenuTs NpeaeibHYI0 CKOPOCTh BOABI B TPyOONpPOBOJaX, BHIIIE KOTOPOM
JUHEIHOe NaJieHUE JaBJICHUS MPAKTUYECKH MOAUYMHSAETCS KBaJapaTMUHOMY 3akoHy. Ilpu pacuere
NPHUHATH TemrepaTypy Boibl 75 °C M SKBUBAJICHTHYIO LIEPOXOBATOCTH TPYOONpPOBOAA MPHUHSTH
paBHoii 0,5 MMm.

[Tpumep 2. OnpenenuTs yneabHOE TUHEHHOE MMaeHIe AaBIECHUS IS BOJIbI C TEMIIepaTypon
75°C, mpoxopsiei o TpyoornpoBoay nuamerpoM 100 mm co ckopocthio 0,2 M/c. DKBHBaJICHTHAS
IIEpPOXOBATOCTh TPYOOIPOBOA MPUHATH paBHOI 0,5 MM.

[Tpumep 3. Ilo TpyOompoBoay ¢ BHyTpeHHUM auamerpoMm 514 MM u mmmHoro 1000 M
nozaercst Boja B kommdectse K=0,35 m%/c = 1260 M/ ¢ TemmepaTypoii 75 °C U H3OBITOUHBIM
naBjieHHeM B HadanbHOH Touke Pi=0,8 MIIa. OTmeTka ocu TpyOOIIpoBOAa B €r0 KOHEYHOW TOUKE Ha
8 M BbIlIE OTMETKM HadallbHOM Touku. CymMma KO3(PUIIMEHTOB MECTHBIX COMPOTHUBIICHUH paBHA
10. OnpenenuTs MOJIHBIN Hanop (CyMMa reoMeTpUYecKoro, Mbe30METPUUECKOT0 U TUHAMUYECKOIO
HaropoB) U CyMMY T'€OMETPHUYECKOTO U NMbE30METPHUYECKOT0 HAaloOpOB B HAYAJILHOW M KOHEYHOU
TOYKax TpyOONpoBOJa, a TaKKe JaBlieHWe B KOHEeYHOW Touke. [Ipu pacyere >KBHBAJIECHTHYIO
IEPOXOBATOCTh MPUHATH paBHOM 0,5 MM.

[Ipumep 4. Omnpenenuth AaBICHHUE B KOHIIE TPYyOOINPOBOAA C BHYTPEHHHUM JIHAMETPOM
d=0,259 M, o KoTOopoMy mpomyckaercsi map B konmudectBe G=2,78 kr/c=10 T/4 ¢ HaYaIbHBIMU
napametpamu pi=0,6 MIla (a6c.) u Ti=220 °C (pi=2,66 xr/m°). DKBHBaNEHTHAS IEPOXOBATOCTH
TpyOompoBoga paBHa 0,2 MM. YenbHbIE TEMJIOBBIE TOTEPH C YU4€TOM MECTHhIX moteph = 160
Bt/m.

IIpakmuueckoe 3ansamue na memy «l uopasnuueckuii pexcum mensiogulx cemeiiy

[Tpumep 1. Ilomaua (pacxoa) BOABI CO CTaHLUMHU B TEIUIOBYIO ceThb cocTaBisier V=0,4
M%/c=1440 M*/4 mpu pa3HOCTH HAMOPOB HA KOJUIEKTOPAaX CTAHIHUH paBHOH 100 M. OmpenemuTs
pacxoj BoJsl V, eciii pa3HOCTh HAIOPOB Ha KOJUIEKTOpax CTaHLUU OyneT cHkeHa 10 S50 M 3a cuer
YaCTUYHOTO TPUKPBITHUS 3aJBMKKU Ha HarHeTaTelbHOM MarpyOke Hacoca. [lonoxeHue 3amopHbIX
OpraHoB y MOTpeduTesIeH U Ha TPYOOIIPOBOIAaX CETH 3a Mpe/ielaMu KOJIJIEKTOPOB CTAHIIUU OCTaeTCs
HEU3MEHHBIM.
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[MIpumep 2. Omnpenenuth MPOMYCKHYK CIOCOOHOCTh TPAH3UTHOTO JBYXTPYOHOTO
TEILUTONPOBOa JIHHOIO (B ABYX HampaicHusx) 2000 M ¢ BHyTpeHHHM auamerpoM Tpyo di=309
MM, Ha KOHIIE KOTOPOTO UMEETCs MepeMbluka JIuHOI0 | M ¢ BHyTpeHHUM auamerpom 100 mm. Ha
MepPEeMbIUKE YCTaHOBJICHA 3aJBMXKKA, IPUUYEM 3Ta 3aJ[BUXKKA MPU pacyeTe IPUHUMAETCS MMOJHOCTHIO
otkpbiToii. CymMMmMa KOd(D(PHUIIMEHTOB MECTHBIX CONPOTHBICHUN TpyOONMpoBOJa B  JIBYX
HampaBjieHUaX paBHa 20 M TEepeMbIYKM BMECTE€ C 3aABWKKOM 4,5. Pa3HOCTh HamopoB Ha
KOJUIEKTOpax CTaHIuU paBHA 50 M. DKBUBAJICHTHAsS IIIEPOXOBATOCTh TPYO pasna 0,5 MMm.

[Tpumep 3 I'paduk HaAMOpoOB Il ABYXTPYOHOH BOJSHOW CETH C IMapajuIeIbHOH CXEeMOU
BKIJIFOUEHUS TOJOTPEBATENICH TOpSYEro BOJOCHAOKEHUS MPU PACUECTHOM PEXKHME H300pakeH Ha
yeprexxe. BoasiHas ceTh MMeeT MarucrpalibHble y4acTKu |—IIl u orBerBieHusi 1, 2. PacuerHslii
pacxoll BOABI Y KaxJa0oro aOoHeHTa NpUHATh u3. ONpenenuTbh pacxojbl BOJbI Ha OTOIJICHUE
YKa3aHHbIX aOOHEHTOB MPU OTKIIFOUYEHUH BOJOIOIOTPEBATENCH TOPSUEro BOJJOCHAOKEHHS OT CETH.
Perynaropsl pacxona BoJbI IIepel 3J€BaTOpaMu OTCYTCTBYIOT. Pa3HOCTh HAamopoB Ha BBIBOJAX CO
CTaHIIMU MIPH JIFOOBIX peXUMaX OCTAeTCsl MOCTOSTHHOW U paBHA 10 M.

[Ipumep 4. Pemuts npumep 3 mpu YCIOBUH, YTO BMECTO IOJIOTpEBATENEH TOpSUYEro
BOJIOCHAOXKEHUSI MMeeTCs HEMOCPEACTBEHHBII BOAOPa300p M3 MOMAAONIEH JTUHUU Yy MOTPEeOUTENs.
I'padvk HAOPOB M PacXoJbl BOABI HA OTOIUICHHWE M TOpsSYee BOMOCHAOKEHUE ISl HOPMAaJIBHOTO
pexxuma paboThl MPUHATH TeMH K€, 4To H B mpumepe 3. [lorepu Hamopa B moparomeid u
o0paTHOW JMHUAX MPHU pabdoTe TOpsUYEro BOJOCHAOKEHHS YCIOBHO NMPHHITH OJMHAKOBBIMU (32
CYET COOTBETCTBYIOILIETO M0A00pa AMAMETPOB TPYO ISl MOJAIOUINX U OOPATHBIX JTMHUN).

[Tpumep 5. st AByXTpyOHO# HEaBTOMATU3UPOBAHHOW BOJISIHOM ceTH ¢ ydactkamu |—I11
u notpedurensmMu 1—3 rpaduk HATOPOB 1T HOPMATIBLHOTO PEXKKMa pabOThI U CXeMa U300PaKEeHBI
Ha pucyHke. OnpenenuTh pacxoibl BOJbI, KOTOPHIE JOHKHBI ObITh YCTAHOBJICHBI Y KaXKIOTO U3
noTpeduTeneil mpu Mmycke CeTH, €ClM BKIIIOUYEHHE MX OCYHIECTBISTH IMOCIEAOBATENbHO C KOHIIA
cetu (HaumHasi ¢ motpedbutens 3). Pacxonbl BOABI y KaXIOT0 MOTPEOUTENST MPU MYCKE JOTKHBI
ObITh YCTAHOBJIGHBI C TAaKUM pPACYETOM, 4YTOOBI MOCIE BKIIOYEHHUS TOCIEIHEro MOTpeOuTens
(motpebutenb 1) y KaXIOro MOTpeOUTENs] YCTAHOBHJICS HOPMAIBHBIH pacxojl BoJbl. Pa3sHOCTH
HAMoOpOB Ha BBIBOJIAX CO CTAHIIMH IIPH BCEX PEKMMAX OCTAeTCs MOCTOSHHOM U paBHOM 40 M.

Ilpaxmuuyeckoe 3ansamue na memy « Tennoguxayuonnoe obopyoosanue TOL»

[Tpumep 1. CeteBoii mnogorpesarenb TeIOQUKAUUOHHONW ycTaHOBKM TOLl momken
nojporpesath Boay B konuuectse 288 kr/c=1039 1/4 ot ti=70°C no t = 116°C mapom p=0,245 MIla
1 (t = 126,8°C). TpeOyeTcst BbIOpaTh MapOBOISHOW CETEBOH BEPTHKAIBHBIA MMOJOTPEBaTEIb U3
cepun [ICB. IIpH pacuere 3arps3HEHHME TIOBEPXHOCTHM HAarpeBa y4decTb IOHMKAIOLIUM
koa¢ppunuentom 0,8.

IMpumep 2. Ha TOII c¢ typbunoit T-105/120-130-2 ycTaHOBJEHBI HUXKHSS M BEPXHSA
cryneHn ceteBbix mnoporpesareneid tumos [1CI-2300-2-8-1 u I1CI-2300-3-8-1 ¢ mIomaasio
TIOBEPXHOCTH HarpeBa Kaxiaoro F=2300 m2. OmpedenuTh TeMIepaTyphl CETeBOH BOIBI MOCTE
KKIOr0 CETEBOTO IMOoJorpeBateNisi mpu pacxoge 3toi Bombl G=1250 kr/c m ee HavanbHOU
temneparype ti =74°C. Ilpu pacdere NpUHATH TEMIIEPAaTypy HACHIIIEHUS Mapa B HIXKHEM CETEBOM
nogorpesatene t,.x=105°C, a B BepxaHem — t,,,=120°C.

IIpakmuueckoe 3ansamue na memy « O6opyoosarue menyiogolx NYHKmMo8»

[Tpumep 1. IlpousBecT TEIIOBOM M KOHCTPYKTHUBHBI pacdeT OTOMMUTEIBLHOTO
IIapOBOJISIHOTO MOJOIPEBATENsl TOPU30HTAIBHOTO THUIIA, a TAK)KE ONPEIEIUTh MMOTEPH HAIlOpa IPH
JIBMDKEHUH BOJBI B TPYOKaX MO JaHHBIM, IPEACTaBICHHBIM B Tabiuie. 3arpsi3HeHre MOBEPXHOCTH
y4ecTh JOMOTHUTENLHEIM TETIOBEIM conpoTrBaenreM paBHbM 0,00013 M2°C/BT.
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[Ipumep 2. BeiOpaTh THHOpa3Mep OTOMUTENHHOTO CEKIMOHHOTO  BOJO-BOJISHOTO
MOAOTPEBATENS], @ TAKXKE OMPENEIUTh YHCIO CEKIMH M MOTEpU HAIopa CO CTOPOHBI CETEBOW M
MECTHOM BOJBI.

[Ipumep 3. OmnpenenuT NPOU3BOJWUTEIBHOCTH H KOHEYHBIE TEMIIEpaTypbl CETEBOW H
MECTHOW BOJIbl BOJO-BOJASHOIO CEKIIMOHHOIO IIOJIOTPEBATENl TOPSIUEro  BOJOCHAOKEHMS.
[Togorpesatens BeimoaHeH 1Mo ['OCT 34-588-68 u cocTouT M3 CEKIMMA TTMHOIO TI0 4 M C HAPYKHBIM
IMaMeTpoOM Kopryca 268 MM, B KOTOpOM pasMmelmieHo 37 maTyHHbIX TpyOok 16/14 mm. Cxema
BKJIIOUEHHUsI TOJorpeBarenss Ha aOOHEHTCKOM BBOJE MapaiienbHas. Pacxon cereBoil Bosbl (B
MEKTPYOHOM NPOCTPAHCTBE) paBeH 6,94 Kr/c u TeMIepaTypa ee IpH Bxoje u nogorpesarens 70°C.

IIpumep 4. Onpenenuts NpOU3BOJAUTEIBHOCTh CEKIIMOHHOIO BOJIO-BOASIHOTO MOJIOTPEBATENS
IIPU 3aJIaHHBIX €r0 pa3Mepax U MpHU YCIOBUH, YTO CETEBAsl BOAA OXJIAXKJAETCs B IIOJOrpeBATENE OT
70°C mo 30°C, a mectHas Bojaa HarpeBaercs oT 5 °C go 60°C. Pa3Mepsl momorpeBaress NPUHATD
TaKUMH K€, KaKue JaHbl B MpuMepe 3. BIusSHUEM TEpMUYECKOTO COMPOTHUBIICHHS CTCHKH TPYOOK
npeHeopeyb. 3arps3HeHUE OBEPXHOCTH HarpeBa ydectb ko3¢ dummerntom 0,75.

ITpumep 5. Iloctpouth xapakrepuctuxky nsiearopa Ne 3 tuma BTHU — Temiocers
Mocanepro. DieBaTop UMEET COIIO AuameTpoM d,=5,2 MM ¥ HHWJIMHAPUIECKYIO KAMEPY CMEIICHHSI
nuametrpoMm 25 MM. Ilpu pacuere He0OX0AMMBIE TaHHbIE IPUHATH U3 pUMeEpa S.

Ipaxmuueckoe 3anamue na memy « Obopyodosarie meniosvix cemety.

[Ipumep 1. [lns BomsHOro TpyOOIpOBOAA C HapyXHbIM aumamerpoM Og—530 MM u
TOJILUUHOW CTEHKU & MM ONPENENIUTh HANpsSKEHUE PACTSHDKEHHUS OT BHYTPEHHEro HM30BITOYHOTO
nanenuss p= 1,6 MIla B nomepeyHOM M TNPOJOJBHOM CEYEHHSAX, a TaKXkKe CyMMapHOE.
TpyOorpoBoa He pa3rpykeH (BIOIb OCH) OT BHYTPEHHETO JTaBJICHUSI.

[Tpumep 2. /lna tpyGorpoBoja, MPUBEICHHOIO B IpuMmepe 1, onpeaenuTs MakCUMaibHOE
CYMMapHO€ HalpsKEHHUE, €CIM PACCTOSTHUE MEXAY MOJABUKHBIMU OllopaMu TpyOonpoBona 16 M, a
yJeJIbHas Harpy3Ka Ha eIMHMILY JUIMHBI TPYOOIpoBo/a (C Y4ETOM MAaccChl TPYOBbI, BOJBI U U30JISLIUH)
3540  H/m. Hanpsokennss ~ m3rmba  OoT  TEIUIOBBIX  jgedopManmii  OTCYTCTBYIOT.

[Tpumep 3. Pemmte nmpumep 2 ans ciyyasi, KOrja, IOMUMO PACTSOKEHHs OT JIaBJIEHUS U
n3ruda oT COOCTBEHHOW CHIIBI TSHKECTH, TPYOOTPOBO] M3TN0AETCSl B TOPU3OHTAIBHOM IJIOCKOCTH OT
TEIUIOBOTO yJUIMHEHHS U IIPU 3TOM B HEM Bo3HUKaeT Hanpsbkenue 50 Mlla.

[Tpumep 4. OmnpenenuTs AOMYCTUMBINA NMPOJET MEXAY IMOABMKHBIMH ONOpPaMH BOJASIHOTO
TpybonpoBoaa 57X3 MM, MpoJsio’keHHOTo B KaHaue. [Ipu pacuere NpuHATH yIE/IbHYIO HAarpy3Ky Ha
€IMHUIY JUIMHBI TpyOonpoBoja ¢ BoJor0 M m3ojsiuued 126 H/m, a nomyckaemoe HampspKeHHe
n3ruda oT cOOCTBEHHON CHUIIBI TSDKECTH JUIs CBapHOTro cThika 40 Mria.

[Tpumep 5. OmpenenuTh TOPU3OHTAIBHYIO PEAKLHIO CKOJB3SIIEH OMOphI MOJA BOJSHBIM
TpybornpoBogoM auamerpoM 0s=530 MM, ecid paccTOsSHHE MEXKAy OInopamud paBHO 16 M, a
yAelibHas Harpy3ka Ha €IMHUILy JJIWHBI TpyOompoBoja ¢ Bomoro u um3oisiuend 3540 H/m. Tlpu
pacuere npuHATH K03 duruent tpenus 0,4 u BBectu Ko3pduuueHt 1,5 s yyera BO3MOKHOCTU
MIPOCAJIKU OJTHOM U3 OIOpP.

IIpakmuueckoe 3ansamue Ha memy « IKCHIYAMayus Menyiosblx cemeily

[Tpumep 1. OmpenenuTh UCHBITATEIbHOE NaBJIEHUE Ul OTOPAKOBKU KOPPOJIMPOBAHHOIO
TpyOOnpoBoa Ha pEeMOHT. BHyTpeHHuit nuamertp TpybompoBoga cocraBiser dg =0,514 M, a
pabouee naBiaenue — pp= 1,3 MIla. cnbITarenbHoe 1aBieHne BIOPATh C TAKUM PacyeToM, YTOOBI
IIpU TPOBEACHUM HCIIBITAHUS PAa3pyLIMINCh Obl CTEHKH Y4acTKOB TpyOompoBoaa tonmuHowo 0,75
mM. [Ipu pacuere BpeMeHHOE COIPOTHBIIEHUE pa3pbIBy MaTtepuaia Tpyos! npuHsaTh 380 MIla.

[Tpumep 2. Ilpu npueMOYHOM HCHBITAHUU TPYOONpPOBOJA C apMaTypol (CaJbHUKOBBIE
KOMIIEHCATOPBI U 33aBMKKH) AuameTpoM 207 MM u amuHoi 900 M u30bITOUHOE AaBlIE€HHE BOJBI B
HeMm Obu1o moaHsATO ¢ 0,8 mo 1 MIla 3a cuer moakauku 70 1 Boawl 3a Bpemsi 4 mwuH. Ilocne
MIPEKPALLEHUs] TIOJKAYKN JaBJIEHWE BOJbI Hauyalo najaatb. Bpems manenus gasnenus ¢ 1 go 0,8
MIlIa cocraBuino 16 MHH, IpUYEM B ITOT K€ IMPOMEXKYTOK BPEMEHH 4e€pe3 JPEHAXKHBII BEHTHIIb
6bu10 BhIMyIIEHO 20 J BOJBI U YCKOPEHHsI CHWXKEeHUs JaBieHus. Onpenenutb 4acoBYyl0 YTEUKy

27



BOJBI M3 TPYOONPOBO/IA, YACOBYIO YTEUKY BOJIbI, OTHECEHHYIO K €IMHUIIE €eMKOCTH TpyOOmpoBoa,
Y 4aCOBYIO YTEUKY BOJIbl, OTHECEHHYIO K €IMHUIIE MAaTEPHAIbHON XapaKTePUCTUKH.

[Tpumep 3. g yclioBuit peaspIIyIiei 3a1a4u onpeaeinTh 00beM BO3ayXa B TpyOOIpoBoOIe
npu abcomotHoM naieHuu 0,1 MlIla. Ilpu pacdyere BiustHUEM CKATHS BOABI TPEHEOPEYb.

[Ipumep 4. Ilpu mnepBOoM pexXuUMe HCHBITAHUS [0 ONPEACNICHUIO T'ePMETUYHOCTH
OTOIMTEIBHOM cHCTeMBI eMKOCTBI0 100 M® M30BITOUHOE JABIICHUE B HEM TIOHU3UIOCH C 0,6 mo 0,58
MIla B TeueHue 21 MuH, IpUUYEM KpaHbl Ha JIMHMSIX ApPEHa)Xka CUCTEMbl ObUIM 3aKpPbITHI. 3aTeM
JaBJICHUE B CHCTEME OTOIUICHHsS ObLI0 BHOBB moaHsATo 10 0,6 MIla m mpoBeneH BTOpOH pekuM
WCIBITAHUS, TIPU KOTOPOM JaaBiieHue Obuto cHibkeHo 10 0,58 MIla 3a Bpems paBHoe 1 MUH myTem
BBIITYCKa BOJBI B MEPHBIM cocyl B KojuuecTBe 3 J. BreicoTa oromurtenbHOM cuctembl 20 M.
OnpenenuTh YacoBYIO U yAeNbHYIO 4acoBYIO (Ha 1 M3 eMKOCTH CHCTEMBI) YTEUKH BOJBI, a TAKKE
o0beM Bo3ayxa B cucreme mnpu abcomtotHoMm pgaBienud 0,1 MIla. BausiHuem cxatusi BOJIbI
npeHedpeys.

[Tpumep 5. l'mppaBnuueckoe HCHOBITAHWE IO IMPOBEPKE T'€PMETHUYHOCTH U IMPOYHOCTHU
BOJAHON ceTH eMKocThio 5000 M® HaMedeHO NpPOBOJUTH IIPH YMEHBIIEHHOM KOJIMYECTBE
HUPKYIUPYIOLIEH CEeTeBOM BOJBI 32 CUET YACTHUHOTO MPHUKPBITHS 33JBHKKA HA OOpAaTHOM JMHUU
nepe MOAMUTOYHBIM TpyOorpoBoioM. [Ipu 3ToM cpemHee M30BITOUHOE JaBJICHUE B CETH BO3pac-
Taer ¢ 0,5 o 1,1 MIla.

Onpenenuth BpeMs, HEOOXOAMMOE /IS YKa3aHHOTO TIIOBBIIICHUS JIaBJICHUS TpU
MaKCHMAJIbHOM pacXojieé MOANMTOYHONH Boabl 40 M°/4, ecnm cpenHsas yTeuka BOAbI B HEPHON
TIOBBIIGHNS JIABIICHUA cocTapisieT 12 M4, a oObeM BO3myXa B TPyOONMpPOBOJAX CETH HPH
abcomotHoM ngasnenun 0,1 Mlla paBen 8 % emkoctu cetu. Temmeparypa BOIBI B MEPHOL
WCIIBITAaHUSI OCTACTCS TTOCTOSIHHOM.
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3. METOAUYECKHWE PEKOMEHJALIM K KYPCOBOMY ITPOEKTHUPOBAHHWIO

IIpp BBIMOTHEHMM KypcoBOro mpoekta Ha TeMy «lIpoekTupoBaHue cHCTEMBI
TETIOCHAOKEHHSI )KUIIOTO PaiioHa» CTABATCS CIEAYIOIINE IIeTIH:

1. 3akperneHue u yriyoieHue 3HaHU|, MOJTYYSHHBIX PU U3y4YEHUN TEOPETUYECKOrO Kypca.

2. ITlpuBHTHE HaBBIKOB IIOJIb30BaHMs CIIPABOYHOM JIUTEpaTypoil, Tabmuiamu, h-S -
JUarpaMMOi, paCU€THBIMU HOMOTpaMMaMU U YEPTEKAMH.

3. IlpuobOpereHue HaABBIKOB MPAKTUYECKOTO MPUMEHEHHS TEOPETHUECKUX 3HAHUU MpU
BBIITOJIHEHUN KOHKPETHON MHKEHEPHOH 3a1a4H.

B 3aganuu Ha KypcoBOM NMPOEKT yKa3blBA€TCA Ha3BaHUE HACEJIEHHOI'O IIYHKTA, YUCIEHHOCTb
HACEJICHUsS W OCHOBHBIE MOTPEOUTENU TEIIoBOW »Hepruu. Jlamee, Mo WU3BECTHBIM JTaHHBIM,
HEOOXOAUMO  OMNpPENENUTh KIMMATHYECKYI0 XapakTepUCTHKY pailoHa MPOEKTUPOBAHHS U
BBITIOJTHUTH BCE HEOOXOIUMBIE PACUETHI.

KypcoBoii POEKT JOJIKEH COCTOATH U3 ABYX 4aCTEH:

1. PacueTHO-IOSICHUTENBHON 3amKMCKH, BKIIOUaoleil B cebs omnucaHue paiioHa
MIPOEKTUPOBAHHUS, XapPAKTEPUCTUKY OOBEKTOB TEIIONOTPEOICHNUs, TEIUIOBOW pacdyeT Harpy3ok Ha
OTOIUICHUE, TOpsiuee BOJOCHA0KEHNE, BEHTUISIIINIO U KOHAUIIMOHUPOBaHUE (IIPU HEOOXOAUMOCTH),
IIPEABAPUTEIIbHBIA TUIPABIMYECKUN pacyeT, YTOYHEHHBIM T'MAPABIWYECKHM pacyer, pacyer
TEIUIOBBIX TOTEPb, BHIOOP O0OpYyIOBaHUS KOTENbHOH. PacueTHO-MOsSICHUTENbHAs —3amucKa
oopmisieTcss B MalIMHONMCHOM BapHaHTE B COOTBETCTBHH C TPEOOBAHUSMH, NPEIbSIBISIEMBIMUA
00pa3oBaTebHON OpraHU3aIKeH.

2. I'paduyeckoit yacTu, BKIIOYAIOIEH TOCTPOSHUE CUCTEMBI TeruiocHa0xeHus (popmar Al)

CrpyKTypa KypCcOBOTO IIPOEKTA!

1. TUTYNbHBIN JIHCT.

2. ConepxaHnue.

3. Beenenue.

4. OcHoBHas 4acTh (pa3aenbl, MOApa3iesbl, MyHKTHI).

5. 3aKitoueHue.

6. bubnuorpadudeckuii cCiucox.

KypcoBoil MmpoeKT cienyeT BBIIOJIHATh WCIONIb3Yys JIEKIMOHHBIM MaTepuas, pacueTHbIE
3aJlaHusl, BBHIMIOJHSIEMbIE B XO/€ MPAKTUYECKUX 3aHATHH, a TaK e PEeKOMEHIyeMyro B paboueit
IporpaMMe AUCLUUIIUHBI JIUTEPATYPY.

IIpumepHBbIii IepedeHb BOMPOCOB /IS 3aIIUTHI KYPCOBOI'0 NIPOEKTA:

1. IoHATHE O LIEHTPAIIM30BAaHHOM U JIELEHTPAIM30BAaHHOM TeIlIoCHa0XeHnu. JJocTonHCTBa,
HEJ0CTaTKH, 001acTh IPUMEHEHHUS

2. Temnodukanus Kak Haumbolee COBEPIIEHHOE HalpaBlIeHUE LEHTPaIU30BaHHOIO
TEIIOCHA0KEHN S KPYTHBIX KUJIBIX U IPOMBIIUIEHHBIX PaiiOHOB.

3. TerutoBoe moTpebiaeHre. MeTopl pacuyeTa YacOBBIX U TOJIOBBIX PACXOJOB TEIJIOTHI Ha
OTOIUIEHHE, BEHTWIALIMIO, TOpsiuee BOIOCHAOKEHNE, KOHTUIIMOHUPOBAHHUE BO3TyXa.

4. Metoabl pactpeaeneH s ToJI0BOro pacxoAa TEIUIOTh MEXKAY Pa3IUUYHbIMUA HCTOYHUKAMU
TEII0CHA0KEHUS.

5. OTKpBITHIE U 3aKPBIThIE CUCTEMBI TEIIIIOCHAOKEHHUS.

6. IToHsiTHE O TPYMITOBBIX, MECTHBIX M HHIMBHyaTbHBIX TETJIOBBIX TyHKTAX.

7. PexXuMbl perynupoBaHHs CHCTEM IEHTPAJIM30BAHHOTO TeIulocHaOxeHUs. OCHOBHBIE
METO/JIbl U CTYTIEHU PETYIUPOBAHUS TEIUIOBOM HAarpy3KH.

8. I'paduxu TemmepaTyp M pacxo/i0B TEMJIOHOCUTEINS MPHU LEHTPAIbHOM PEryIUpOBaHUU
OJTHOPOJHOM ¥ Pa3HOPOJHOW TEIJIOBOM HArpy3Kd B 3aKpbITBIX U OTKPBITBIX CHCTEMax
TETIOCHAOKEHHS.

9. llentpasbHOE, TPYMIIOBOC U MECTHOE PETYIMPOBAHNE B CUCTEMax C KOMOWHHPOBAHHOM
TEIJIOBOM  Harpy3koil. VYyer pacxoja TEIJIOThl a0OHEHTCKHMMM  TEIUIONOTPEOISIONIMMU
YCTaHOBKaMH.
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10. I'uapaBaruecKuil pacyeT TEIJIOBbIX CeTel. 3aau THAPABIMYECKOTO pacyeTa TeIIOBBIX
ceTeil. Pacuer TMHENHBIX U MECTHBIX MIOTEPh JaBJICHUS B BOJASHBIX U MTAPOBBIX TEIIOBBIX CETSX.

11. Ilre3omerpuyeckuii rpadux. TpeOoBaHUS K XapakTepy paclpenesieHus NaBICHUN U
HaIropoB B CTATUYECKOM M IMHAMHYECKOM PEKUMAX B TEIIOBBIX CETSX.

12. Onpenenenue napaMeTpoB CETEBBIX, MOAMUTOYHBIX, TOAKAYNBAIOIINX U CMECUTEIbHBIX
HacOCOB B BOJASHBIX TEIJIOBBIX CETSX.

13. TloHsiTHE O THAPABIMYECKON YCTOMYMBOCTH TEIIOBBIX ceTedl. TOYKM perymupyemoro
JABJICHUS B TEIJIOBBIX CETSAX.

14. YTeuku TEIUIOHOCUTENS W3 TEIUIOBBIX ceTeil. MeTonbl OOHApyXEeHHsS HETIOTHBIX
YYAaCTKOB TEIIOBBIX CETEH.

15. TpeGoBaHMs K Ka4eCTBY MOAMUTOYHON U CETEBOU BOJIBI.

16. CrtocoObI TPOKIAKH TETUIOBBIX CETEH.

17. W30nauuoHHbIE KOHCTPYKLMH: TEIUIOBas W3OJALMS, 3alluTa TEIJIONPOBOJOB OT
MOBEPXHOCTHBIX U TPYHTOBBIX BOJI, 00ECIIEUEHUE MEXaHUYECKOU MPOYHOCTH.

18. Pacuer TerIoBbIX MOTEPh TEIUIOBBIX CETEH HAA3EMHOM U MOI36MHOMN MPOKIAIKH.

19. Temneparypusble nedhopMalvy TEIIONPOBOAOB. MeTOAbl X KOMIIEHCAIIUH.

20. VcmbITanusi TEIUIOBBIX CeTel (TEIUIOBBIE M THIPABIMYECKHE), BOIPOCH IMMOATOTOBKU K
OTOIUTEIILHOMY CE30HY.
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4. METOJWYECKUE PEKOMEHJALIMM JUJIS CAMOCTOSTEJIBHOI PABOThI
CTYAEHTOB

CtyneHT B mpolecce 00y4eHHs JOJDKEH HE TOJBKO OCBOUTH y4EOHYIO MpOrpamMmy, HO H
OpUOOpPECTH HABBIKM CaMOCTOATENBHOM paboThl. CTyAEHTY MpeaoCTaBIsIeTCS BO3MOXKHOCTh
pabotate BO BpeMsi y4ueObl 0ojiee CaMOCTOSATENIbHO, YeM ydalluMmcs B cpefHel mkone. CTynaeHt
JOJDKEH YMETh TUITAHUPOBATh U BBIIOJIHATH CBOIO PadoTy.

Llenpi0 caMOCTOATENBHOM pabOTHl CTYIEHTOB SBJISIETCS OBNaJeHUE (PYHAAMEHTATbHBIMU
3HAHHUSAMH, MPOPECCHOHATBHBIMA YMEHHSIMH M HaBBIKAMH JIESATEIBHOCTH 10 MPOQHUIIO, OMBITOM
TBOPYECKOU, HCCIIENOBATEIIBCKOMN AESITEIBHOCTH.

CamocrositenpHas paboTa CTYIEHTOB CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSTEIBHOCTH,
OTBETCTBEHHOCTH M OPTraHM30BAaHHOCTH, TBOPYECKOT'O MOJXO0JA K PEUICHUIO MPOOIeM y4eOHOTo U
podeCcCHOHATBHOTO YPOBHSL.

Drambl cCaMOCTOSITEIBHON paOOTHI:

- OCO3HaHHME Y4eOHOH 3a/1aud, KOTOpas pemaercst ¢ MOMOIIbIO JaHHOW CaMOCTOSTEIbHOM
paboTsI;

- 03HaKOMJICHHE C MHCTPYKIUEH O e€ BBIOIIHCHNY;

- OCYILIECTBIICHHUE MPOLIECCA BHIMIOJIHEHUS pabOTHI;

- cCaMOaHaJIn3, CAMOKOHTPOJIb;

- IpOBEpKa paboT CTY/ACHTA, BBIICTICHNE U Pa300p THIIMYHBIX TPEUMYIIECTB U OMIHOOK.

CamocrosTenbHas paboTa CTYACHTOB SIBJISIETCS OO0S3aTENbHBIM KOMIIOHEHTOM Y4eOHOTO
nporiecca sl KaKI0ro CTY/ICHTA U OTIPEeNIeTCs] y4eOHBIM IIAaHOM.

MeTtoauyeckue peKOMeH/alMHU 110 U3YYEeHUI0 TeOPeTHYECKUX OCHOB

N3yueHne TeopeTHUeCKON YacTu JUCLUIUIMHBI IPU3BAHO HE TOJIBKO YIIyOUTh U 3aKPENUTh
3HAHHUA, TOJYYECHHbIE HA ayJUTOPHBIX 3aHITUSX, HO M CIHOCOOCTBOBAaTh Pa3BUTHIO Yy CTYJIEHTOB
TBOPYECKHUX HABBIKOB, NHUIIMATUBBI U OPraHU30BaTh CBOE BpEMSI.

CamocTosTenbHas paboTa Npy U3Y4EHUU AUCLMILIMHBI BKIIOYAET:

- YTEHUE CTYJEHTaMH pEKOMEHIOBAaHHOW JIUTEpaTypbl U YCBOEHHE TEOPETHUECKOTrO
MaTepuasa JUCHUILUIMHBI;

- 3HAKOMCTBO C [IHTepHET-UCTOUYHNKAMY;

- IOAATOTOBKY K Pa3JIMYHBIM (hopMaM KOHTPOJIS (TECThI, KOJJIOKBUYMBI);

- BBINIOJIHEHUE JIOMAILIHUX 3a/1aHUN.

[TnanupoBaHue BpeMeH!, HEOOXOIMMOT0 Ha U3YYeHHE TUCIUIUINH, CTYI€HTaM Jy4YIlle BCEro
OCYILIECTBIIATH BECh CEMECTP, IPEAYCMATPUBAs IIPH 3TOM PETYIISIPHOE IOBTOPEHUE MaTepHaa.

Martepuar, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIMX, HEOOXOAUMO PEryJIsIpHO MpopadaTeiBaTh U
JIOTIOJIHATD CBEICHUSAMHM W3 JIPYTMX HCTOYHHMKOB JIMTEPATyphl, NPEIACTABICHHBIX HE TOJBKO B
MporpaMMe AMCUUILIMHBL, HO U B IEPUOJANYECKUX U3/IaHUSX.

[lpy w3yyeHMM AMCUMIUIMHBI CHayajlla HEOOXOIUMO TO KaXJIOW TemMe MpoYuTaTh
PEKOMEHI0BAaHHYIO JINTEPATYPY U COCTABUTh KPATKUI KOHCIIEKT OCHOBHBIX MOJIOXKEHHUH, TEPMUHOB,
CBEJIeHUH, TpeOYIOUIMX 3allOMUHAHMS W SBISIIOIIUXCS OCHOBOIIOJIATAIOLUIMMM B ITOM TeMe s
OCBOEHUS MOCHEAYIOUMX TeM Kypca. s paciimpeHust 3HaHUs MO JUCHMILIMHE PEKOMEHAYEeTCs
UCnoJb30BaTh VHTEpHET-pecypehl; MPOBOAUTH MOUCKH B PA3JIMYHBIX CUCTEMAx M HCIOJb30BaTh
MaTepuajbl CAlTOB, PEKOMEHIOBAaHHBIX MPENO0/1aBaTEIEM.

MeTtoauyeckue ykazaHusi K KypcoBOMY NPOEKTHPOBAHUIO

B xoJe BBINOIHEHNS KypCOBOTO IMPOEKTa OCBAMBAETCSl METOAMKA HAYYHOI'O MCCIIEOBAHMUSI,
M3Yy4aeTcs MepeOBOM OIBIT, YIIIYOJSIOTCS U CUCTEMaTH3UPYIOTCA IOJIyY€HHBIE TEOPETHUECKHE
3HaHus. Benmka poab KypcoBoro mnpoekra B (OPMHPOBAHMM YMEHMH moJ00Opa M aHalu3a
HCTOYHUKOB JIMTEPATYphl, UCIOJIb30BAaHUS TEOPETHMUECKUX 3HAHUN B PEIIEHUU NPAKTHUECKUX
3a]1a4, CAMOCTOSITEJIBHOCTH B CY)KJICHUSX.

CryneHTbl B XOJi€ BBINOJIHEHHUSI KypCOBOI'O MPOEKTa y4yaTcsl MPOEKTHPOBATH IPOIIECCHI,
OBJIAZICBAIOT METOJMKOW pacyeToB, y4yaTcsi IIOJIb30BaTbCsl HOPMATHMBHOW M CIPAaBOYHOMN
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JIUTEPATypOU, TEXHOJIOTUYECKON U KOHCTPYKTOPCKON JTOKYMEHTALIMEH, YEPTUTh YEPTEKU, CXEMBI U
T.4. CTyZleHTBl JOJKHBI OBITh MOCTABIEHBI NEpe] HEOOXOAUMOCTbIO aHAJIM3UPOBAaTh, CPABHUBATH,
OLICHUBATh JAHHBIC M BapUaHTbl CBOMX PEIICHWM IIOCTaBICHHBIX 3a1ad, CUCTEMaTU3UPOBATH
UMEIOIIUICS MaTepual, AeaaTb 0000IIEeHuUs, BBIBOIBL.

KypcoBble 1mpoekTbl OTIMYarOTCS OOJBLION TPYJOEMKOCTBIO W HWHJIUMBUIYalIbHBIM
cBoeoOpa3reM M IIpernojaBaTellb OpraHu3yeT IO3TalHyl padoTy CTYIEHTOB HaJ HHUMH,
pa3pabarbiBast YSTKHE 3aJaHMsI HAa KQK/IbINA dTall.

Opranuzanys KypcoBOro IpOeKTUPOBAHUS IPEyCMATPUBAET:

- BbIJIaUy T€M KYPCOBBIX IIPOEKTOB;

- U3JI0KEHHE TPEeOOBAHUM K COJIEPKAHUIO KYPCOBOIO IIPOEKTA;

- COOOIIEHNE UCXOHBIX TaHHBIX AJIs IPOEKTa;

- PEKOMEH/Iallu| 110 BBIOOPY YUe€OHOM, HayYyHOH M CIIPAaBOYHON JIUTEPATYPHI;

- YCTaHOBJICHHE 00BEMOB KypPCOBOT'O IIPOEKTA;

- HOPAA0K O(hOPMIIEHHS IOACHUTEIBHOM 3aIHCH.

3aBepuiaeTcs KypcoBO€ INPOEKTUPOBAHUE 3alIUTOM KYpCOBBIX IPOEKTOB. B Xxone 3amuThl
CTYZEHTBI JEMOHCTPUPYIOT YBJIEYEHHOCTh, IPO(PECCHOHANBHYIO 3aMHTEPECOBAHHOCTD B N3Y4aeMbIX
npobremax. MHOTHE CTYACHTHI TPaMOTHO, apryMEHTHPOBAHO, TBOPYECKH MPEICTABISIOT CBOU
paloThl, BbIpakas >KeJaHUE U YBEPEHHOCTb B HEOOXOJMMOCTH HPOJOJDKEHMS HCCIEIOBaHMS B
nporecce JainbHeuero o0yueHusl.

MeTtoauyeckue peKOMeHAalMH 110 IOAT0TOBKE U ¢/a4ye IK3aMeHa.

OK3aMeH - 9TO 3aBEPILIAIOIIUHI JTall IOATOTOBKU CTYJEHTA, MEXaHU3M BBISABIICHUS U OLEHKU
pe3yabTaTOB Y4eOHOrO Ipolecca M YCTAaHOBIIEHUS COOTBETCTBHS YPOBHS NPO(ECCHOHAIBHON
noAroToBku. I1oaroroBka k 3K3aMeHy CIIOCOOCTBYET 3aKpEIUICHHIO, YIIIyOJeHHIO U 00OOIIEHUIO
3HAHUH, [TOJIy4aeMBbIX, B Mpoliecce 0OYUEHMs, a TAKXKE MPUMEHEHHUIO UX K PELICHUIO TPAKTHUECKUX
3aja4d. ['0TOBSCH K 3K3aMEHY, CTYACHT JOJDKEH JIMKBUIMPOBATH UMEIOIUECs MPOOesbl B 3HAHUSX,
CUCTEMATU3UPOBATh U YIOPSAIOYUTH CBOU 3HAHUS.

ITpy mOArOTOBKE K 3K3aMEHY CTYJEHTaM I1ieJeco00pa3HO UCI0JIb30BaTh MaTepUabl JICKIUH,
y4eOHO-METOIMIECKIE KOMITJIEKCHI, OCHOBHYIO U JIOTIOJHHUTENBHYIO JTUTEPATYPY.

@opMyIUpOBKa BOMPOCOB 3K3aMEHAI[MOHHOIO Ouiera coBmazaer ¢ (QOpMyJIHPOBKOM
IIEpEYHs] PEKOMEHJOBAaHHBIX I MOJATOTOBKM BOIIPOCOB HK3aMEHA, JOBEIEHHOTO [0 CBEJICHUS
CTYJIEHTOB HaKaHyHE DK3aMEHALIMOHHON CECCUMU.

[Ipu mpopa®oTke TOH WM HHOM TeMBl Kypca cHauyaia CielyeT yJAEIUTb BHHUMaHUE
KOHCIIEKTaM JIeKIMH, a yXX 3aTeM yuyeOHHMKaM, W Jpyroil meyatHoil mpoxykuuu. IIpu moarotoske
HEe0oOXOIMMO TE3UCHO 3amucaTb OTBETHl Ha HamOojee TpPyAHbIE, C TOYKM 3PEHHsI CTYAEHTA,
BOIIPOCHI. 3aMACh BKIIIOYAET IONIOJHUTENIBHBIE (MOTOPHBIE) PECYPCHI TAMSTH.

IIpencrasisieTcss KpallHEe BaKHBIM IIOCEIIEHHUE CTYACHTaMHU IIPOBOJMMOM IEpe IK3aMEHOM
KOHCYJIbTallMM. 3J€Ch €CTh BO3MOYKHOCTH 3a/laTh BOIIPOCHI NPENOJABATENI0 IO TEM pasieilaM U
TeMaM, KOTOpbIE€ HEJOCTATOYHO WJIM MPOTUBOPEUMBO OCBEILIEHBI B Y4eOHOM, Hay4yHOH IuTEeparype
WJIY BBI3BIBAIOT 3aTPYJHEHUE B BOCIIPUATHUU.

BaxxHo, 4TOOBI CTYAEHT T'pPaMOTHO pacHpelesiui BpeMs, OTBEICHHOE AJs MOATOTOBKH K
sK3aMeHy. B aToli cBA3M 1eecoo0pa3Ho COCTaBUTh KaJIeHAAPHBIH IUIaH NOJATOTOBKU K 3K3aMEHY, B
KOTOpPOM B OIPEIECICHHON IOCIEAOBATENBHOCTH OTPAXKACTCA M3yYEHUE WM IOBTOPEHHE BCEX
JK3aMEHALMOHHBIX BOINpPOCOB. [IOArOTOBKY K DK3aMEHY CTYIEHT [OJDKEH BECTM PUTMHUYHO H
CUCTEMAaTUYHO.

Pexomenganum o padore ¢ JJUTEpPaATYpPOH.

PabGora ¢ nureparypoil SBISETCS OCHOBHBIM METOAOM CaMOCTOSITENILHOTO OBIAJACHHUS
3HAaHUAMU. DTO CJIOXHBIA Ipolecc, TpeOyromuid BoIpaOOTKH OMPEIEICHHBIX HaBBIKOB, MO3TOMY
CTYICHTY HY)KHO 00s3aTeIbHO Hay4YHThCsl paboTaTh ¢ KHUTOH. [lociie mpocMoTpa KHUTH LIETUKOM
WU OTACJIBHOW TJIaBbl, KOTOpas OblIa HEOOXOauMa Il M3YyYEHHUs OMPEEICHHOM TEeMBI Kypca,
HY>KHO CJ€JIaTh 3allMCH B BUJE KPAaTKOIO Pe3loMe MCTOYHUKA. B Takom pe3toMe cienyeT OTpa3uTh
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OCHOBHYIO MBICIIb M3YyYEHHOIO MaTepuaia, NpPUBEJEHHBIE B €€ IOATBEP)KIECHUE aBTOPOM
apryMeHThl, IEHHOCTh JaHHBIX apryMEHTOB WM T.N. JlaHHBIE apryMeHTHI MOMOTYT c(hOopMHpPOBAThH
COOCTBEHHYIO OLIEHKY H3y4aemMoro Bompoca. Bo Bpems u3ydeHUs auTeparypsl HEOOXOIHMMO
KOHCIIEKTUPOBATh U COCTABJIATH paboyue 3auCcH MPOUYUTaHHOrO. Takue 3alucu yJUIMHSIOT MPOLECC
NpopabOTKM, H3YYEHUS KHHUTH, HO CIIOCOOCTBYIOT €€ JYYIIEeMY OCMBICICHHIO M YCBOCHHIO,
BBIpa0OTKE HABBIKOB KPAaTKO M TOYHO H3Jlarath Marepuai. B upeane kaxnas momoOHasi 3amuch
JIOJDKHA OBITH CJIEIaHa B BUJIE CAMOCTOSTEIbHBIX OTBETOB HA BOIPOCHI, KOTOPBIE 3a/1al0TCS B KOHIIE
naparpadoB U riaB u3ydaemMod KHUTH. OJHAKO Takue 3aliCH MOTYT OBbITh CHIEJaHbl U B BHJE
IIPOCTOTO U PA3BEPHYTOro IIJIaHa, LUTHUPOBAHUS, TE3HCOB, PE3IOME, AHHOTALIUM, KOHCIIEKTA.
Haubonee nagexxHsblii cnocod coOpath HYXKHBIM MaTepuanl — COCTaBUTh KOHCIEKT. KoHCIeKT — 310
KpaTKOE€ W3JI0KEHHE CBOMMH CJIOBaMHU cCoJep)KaHus KHUrM. OH BKJIIOYAET 3allUCh OCHOBHBIX
MOJIO)KEHUH M BBIBOJOB OCHOBHBIX apryMEHTOB, CYTH IIOJIEMUKH aBTOpa C OIIIOHEHTaMHU C
COXPaHEHHEM I0CIIE0BAaTENbHOCTH U3J10KEHUs MaTepuaina. [Ipu

MeToanyeckue yKazaHusi 10 MCIOJI30BAHNI0 HHPOPMAIIMOHHBIX TEXHOJIOTH .

OOyueHue cerofHs IMpeArnoyaraeT akTUBHOE HCIOJIb30BaHME HH(POPMALMOHHBIX
TEXHOJIOTUH TP OpraHu3allMd CBOCW MO3HABATENBHON nesTenbHOCTH. WHTepHeT ymoOHoe
CpeACTBO AJs OOLIEHHUs U MosydyeHHst HHpopmanuu. Hamuune orpoMHOro KouyecTBa MaTepualioB
B CeTu M CHenuanu3upOBaHHBIX MOMCKOBBIX MAIIMH JienaeT VIHTepHeT He3aMEHUMBIM CPEJICTBOM
IpU MoMcKe MH(pOpMAaIMU B Ipouecce o0yueHHs, ydacTHs B KOH(epeHLUsX OHJIANH, CO3JaHUU
COOCTBEHHBIX CaHTOB, TOJYYECHUS HOPMATHBHBIX TOKYMEHTOB, IyOJHMKAaIMs CBOMX paboT u
cooOuieHne o cBoux paspaborkax. HWH(popMalMOHHBIE TEXHOJOTMM B IPOLECCe H3YyYCHHS
JVCUUIUIMHBL UCTIONB3YIOTCS JUISL OCYIIECTBICHUS KOHTPOJIA 3HAHWMA, JUISI OIEHKH YPOBHS
MOATOTOBKU CTYACHTOB (MHTEpHET-3k3aMeH B cepe mpodeccuonansuoro odpazosanus (OII10),
UHTEpHET TpeHaxepbl). HeoOXoauMO MOMHHUTH, YTO K HMH(OPMAaLKH, MOITYy4aeMOW C IOMOILBIO
pecypcoB VHTEpHET Haj0 OTHOCUTHCS KPUTUYHO, OHA JIOJDKHA OLIEHMBATHCSA TPE3BO, C OOJIbILION
nonei peanm3ma. Kpome TOTo, OTBETCTBEHHBIE IOJIb30BaTeNu VIHTEpHETa MOJKHBI BBIIOIHSTH
3aKOH 00 aBTOPCKOM ITpaBe.
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