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1. HEJIA U 3AJAYU OCBOEHUSA JUCHUITJIMHBbI

]_IGJ'DIMI/I OCBOCHUA JUCHUITIIMHBI «Cunosnie arperatbl» SABJIAIOTCA:

— O3HAKOMJICHHE OOYYAIOIIMXCS C OCHOBAMH KOHCTPYKIIMU JBHTaTeed M CHIIOBBIX
YCTaHOBOK TPAHCIOPTHBIX U TEXHOJOTUYECKUX MAIIIHH;

— OCBOEHHME OO0YyYaloUIMMHCS CBEIEHUH O peKUMax padoThl, MapaMmerpax U MeTojax
pacuera JBUTaTelei.

3a):[aanH OCBOCHUA JUCHUIINIMHBI SABJIAIOTCA:

— U3YYUTh KOHCTPYKIMIO JIBUTaTeliel W CHJIOBBIX YCTaHOBOK TPAHCIIOPTHBIX H
TEXHOJOTMYECKHUX MAIIUH, PeXUMBbI pabOThl, MapaMEeTPbl U METOJIbI pacueTa JBUTaTeNeii;

— O3HAKOMUTL CTYACHTOB C COBPCMCHHBLIM COCTOAHHMEM W OCHOBHBIMU TCHIACHUIUAMU
COBCPHICHCTBOBAHUA CUCTCM U MCXaHHN3MOB I[BI/IFaTeJIeI\/JI;

— HAy4YuTh CTYJEHTOB CaMOCTOSITEIbHO HaXOAWTh HH(POPMAIMIO O HaMPABICHUAX
pa3BUTHUS KOHCTPYKIUH IBUTaTeNCH;

— copmMupoBaTh y CTyJIEHTa MOTPEOHOCTh K HOBBIM 3HAHHSM B OOJIACTH MHUPOBOTO

ABUTaTCIICCTPOCHMUA.

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
IHPOI'PAMMBI

JucuunnuHa «CuIoBBIE arperarbl» OTHOCHTCS K JTUCHUIUIMHAM 00s3aTeIbHOW YacTu
6moka b1 «/luctunmunsl (Moaynn)y yuebHoro miaHa, corinacHo @I'OC BO nns nHanpaBiieHUs

noarotoBku 23.03.03 DkcmtyaTanusi TpaHCIOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB.



3. INEPEYEHb IIVIAHUPYEMBIX PE3YJbBTATOB OBYYEHHUSA 1O JUCHUIIVIMHE MOZIAYJIIO),

C UHIUKATOPAMH JOCTHXXEHMUSI KOMIIETEHIIUIA

COOTHECEHHBIX

Kox u nHanmenoBanue
KOMIIeTEeHIIUH

Ko u HauMeHOBaHHe HHIAMKATOPA J0CTUKEHUS
komnetrenuun (M/IK)

Iliianupyemble pe3yjbTaThl 00yYeHHsI

OIIK-6. CiocoGeH yuyacTBOBaTh

B pa3paboTKe TEXHUYECKOH
JOKYMEHTAIIH C UCIIOJIb30BaHUEM
CTaHJapTOB, HOPM U IPaBUII,
CBSI3aHHBIX C IPO(ECCUOHATbHON
NS TeIbHOCTbIO

OIIK-6.1 Bameer MeTogamMu IMOMCKa U aHATTN3a
HOPMATUBHBIX IIPABOBBIX JOKYMEHTOB,
pETIIaMEHTHPYIONINX PA3IMYHBIC ACTICKTHI
poecCHOHANBEHOM e TEIbHOCTH B 00JIaCTH
IKCIUTyaTaI[iy TPAHCTIOPTHBIX U TPAHCIIOPTHO-
TEXHOJIOTHYECKHUX MAIllUH

HNOIIK-6.2 Vicrionk3yeT AeHCTBYIONINE
HOPMAaTHUBHBIE [TPABOBBIC JOKYMEHTBI, HOPMBI U
periiaMeHThl B MH)KCHEPHO-TEXHHUECKOM
JESITEIbHOCTH B 00JIACTH IKCILTyaTalluu
TPAHCIIOPTHBIX U TPAHCIIOPTHO-TEXHOJOTUICCKIX
MaIIiH

HNOIIK-6.3 Odopmitsier crieruaibHbIe TOKYMEHTHI
JUTSL OCYIIECTBIICHUS MTpodeccnoHanbHOM
JESITSIILHOCTH C YY€TOM HOPMATHBHBIX MTPaBOBBIX
aKTOB

3HaTh:

3aKOHOMEPHOCTHU U HanOoJee 3 (HEKTUBHBIC METO/IbI
MIPEBPAIICHHS] XUMHYECKOW SHEPTUH TOILJIUBA B paboOTy
B JIBC; cymHOCTh 1 Ha3HaYEHHUE MPOIIECCOB,
npoucxosamux B munuape ABC npu peanusanuu
IENCTBUTEIHHOIO IIUKIIA;

OCHOBHBI€ METOJIbI pacyeTa M OLIEHKH Harpy3o0K B
OCHOBHBIX Harpy>K€HHBIX MEXaHHU3MaX TETIOBBIX
aBUTraTeiaei

YMeTs:

HaMe4yaTh HeOOXOAMMBIE MEPOTIPUITHS TIO
TeXHHUYECKOMY 00cTyKuBaHuio u peMoHTy JIBC,
MCXOJISI U3 COBPEMEHHBIX DKCIITyaTallHOHHBIX,
HKOHOMHUYECKUX U IKOJIOTMUECKUX TPEOOBAHU;
BBHIOMPATh pallUOHATBHBIE METOIbI OPTaHU3AIUN
paboThl aBTOMOOWIISL, UCXOS U3 CIeU(PUKU
M3MEHEHUS TTOKa3aTeNe ero CUJIOBOTO arperara;
dbopMynupoBaTh 11€1b aHATN3a U MPUMEHSITh
KHHEMATUIECKUE U JTUHAMUYECKUE PACUEThI JJIs
obOecrieueHns MoKa3aTesel TeIIOBBIX JBUraTeleh
Baagern:

3HAHUSMU T10 TUTIaM U Pa3HOBUIHOCTSM JBUTATEICH
BHYTPEHHETO CrOpaHus;

aHAJIM30M IPEUMYILECTB U HEAOCTATKOB MPUMEHSIEMBIX
METO/IOB OpTraHMU3aIuy pabovero

npouecca [IBC;

HaBBIKAMH JIJIs1 O0BSICHEHUS] TPUYHH U TTOCIICICTBUI




npekpaiieHus paborocnocodnoctu JIBC

ITK-8 CriocoGeH opraHn30BbIBATh
paboTHI 1O MOBBIIICHUIO

3¢ (HEeKTHBHOCTHU MPOU3BOICTBECHHOMN
U TEXHUYECKON

IKCILTyaTaIlluy TPAHCTIOPTHBIX U
TPAHCIOPTHO-TEXHOJIOTUICCKUAX
MAaIIWH B OpraHu3aluu

ITIK-8.1YuactByeT B coctaBe paboueii Tpymbl

B pa3paboOTKe MEPOIPUATHUH 110 TOCTUKECHUIO
IUTAHOBBIX AKCIUTYaTallMOHHBIX ITOKa3aTesen
TPAHCHOPTHBIX U

TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAlIMH

IIK-8.2 YuactByeT B cocTaBe paboueid rpyIiibl

B pa3pabOTKe MEPONPUATUI IO JOCTUKEHHUIO
IUTAHOBBIX MTOKa3aTesel ¢ onpeesieHueM PecypcoB,
0o0ocHOBaHMEM HaboOpa 3alaHuil AJis oJpa3AeeHUu
OpraHu3aliM, y4aCTBYIOUIMX B TEXHUYECKOM
00CIyKMBaHUU, PEMOHTE U 3KCILTyaTalluu
TPAHCHOPTHBIX ¥ TPAHCIIOPTHO-TEXHOIOTUYECKUX
MaIIlH

IIK-8.3 YyacTByeT B KOOPJAMHALUU JEATEIbHOCTH
NoJipa3/ieNIeHni OpraHu3aluy IPHU pealn3aiuu
NEPCIEKTUBHBIX U TEKYILUX IUIAHOB TEXHUYECKOTO
00CITyKMBaHUs, PEMOHTA U 3KCIUTyaTalluu
TPAHCIIOPTHBIX U TPAHCIOPTHO-TEXHOJIOTUYECKUX
MaIIiH

IIK-8.4 YyacTByeT B peanu3anuu MeponpHusITHil IO
MaTepUaIbHO-TEXHUYECKOMY U KaJpOBOMY
00eCTeyeHNIo MoJIpa3IeeHu TEXHUYECKOTO
00CyXKUBaHUS, PEMOHTA U HKCIUTyaTalluu
TPAHCIIOPTHBIX U TPAHCIOPTHO-TEXHOJIOTUYECKUX
MaIIiH

3HaTh:

CYIIHOCTb U Ha3HAYECHHE ITPOLIECCOB, IPOUCXOIALINX B
LUJIUHAPE IBUraTeNs IIPU peann3aliu
JEHCTBUTEIIBHOTO LIMKIIA;

BIIUSIHUE OCHOBHBIX KOHCTPYKTHUBHBIX,
HKCIUTYaTallMOHHBIX U aTMOC(PEPHO-KIMMATHIECKUX
(dakTopoB Ha npoTekanue npoieccos B JIBC u Ha
(dbopMHpOBaHKE BHEIIHUX IIOKa3aTeae paboThl
JIBUTaTeIs;

COBPEMEHHBIE METO/IbI YIY4IIECHUS TEXHUKO-
SKOHOMHUYECKHX U DKOJIOTMYECKUX [MOKa3aTeaen u
XapaKTEPUCTHK JIBUraTelIsl, BKIIOYas UCIIOIb30BaHUE
CPENCTB JIEKTPOHUKHU

Ymersn:

BbIOMpATh ONTUMAJIbHBIE METOABI OPraHU3AIMK PaOOTHI
T u TTMO, ucxozs u3 cnenuGpuKy N3MEHEHUS
IIOKa3aTesIe ero CUJIOBOTO arperarta; Hame4aThb
HE00XO0/IMMBbIE MEPOIIPHUSTHS IO TEXHUUECKOMY
oOciyxuBanuto u peMonty JIBC, ucxons us3
COBPEMEHHBIX JKCILTyaTallMOHHBIX, JKOHOMUYECKUX U
HKOJIOTMUYECKUX TpeOOBaHUMI

Baagern:

METOJIaMH OLIEHOYHOTO pacyeTa ¢ npuMeHeHueM OBM
nokasarenei padotsl [IBC B ciennpuieckux
YCJIOBHSIX 3KCIUTyaTalliy UM HAa MECTHBIX BHJIAX
TOIUIMBA; HaBBIKAMH OPIaHU3aLUU U IIPOBEACHUS
ucneitanuil JIBC, onpeneneHnst OCHOBHBIX
nokasareseil paboTel u xapakrepuctuk IBC
IIPUMEHUTEIBHO K YCIOBUSAM aBTOXO3SMCTB U
PEMOHTHOT'O IIPOU3BOJACTBA B LIEJIAX ONTUMU3ALUI
IOKa3aTeJied JBUTraTelIs




4. CTPYKTYPA Y COAEPKAHME JUCIATIIAHBI (MOYJIST)

4.1 O6beM TMCUMILIHHBI M BU/IBI Y4eOHOH padoThl

Buabl yueOHoii padoTsl

O0BeM B yacax

OO0miast TpyA0EMKOCTh AUCIUILIUHBI

144 (4 3aueTHBIX eAUHHUIIbI)

Konrakthas paboTta oOydarommxcs ¢ 16
npenoiaBaresieM (BCero)

AynutopHas pabota (Bcero), B TOM YHCIIC: 16
Jlexknnu 8
CeMuHapbl, IPaKTUYECKUE 3aHATUS 4
JlaGopaTopHbie pabOThI 4
Bueaynuropnas pabota (Bcero):

B TOM YHCIIE:

KOHCYJIbTAIIHSI 110 TUCIHMILINHE

CamocrosTenpHas pabora o0yJaronmxcs (Bcero) 128
Bua npomexyTo4HON arTecTanuu JK3aMeH

oOyuJaromierocs




4.2

TemaTH4ecKuil IUIaH U coaecpikaHue yqeﬁnoifl AUCHHUIIIMHBI

HaumeHoBaHue pa3jiesioB U TeM Buabl yueOHo# padoThl, BKJIKYAS CAMOCTOATEIbHYI0 padoTy Komnerenuun
00y4arIuxcs ¥ TPYA0EMKOCTh (B Yacax)
Bcero N3 Hux ayquTopHbIe Camoct | Kypco | Konrpo
2 3aHATHSA OSITeJIbH Basi JbHAasi
z = S =z | 3¢ ast pabora | paGora

= 3 % E =3 2 pabora

2 S ES 23 2

LR E

& =]

Tema 1 . Kitaccudukarnms cuiioBbIx arperatoB. | 2-3 21 1 - - 20 _ OIIK-6, TIK-8
OCHOBHBIC TIOHSITHSI U TEPMHHOJIOTHST CHIIOBBIX -
arperaron
Tema 2 AnbTepHAaTUBHBIE BUIbI TOILIMBA IS 2-3 11 1 - - 10 - _ OIIK-6, I1K-8
CHJIOBBIX arperaTton
Tema 3 TepmoauHaMHUYECKHUE U 2-3 11 1 - - 10 _ _ OIIK-6, I1K-8
JICHCTBUTEILHBIC IUKIIBI
Tema 4 Iporiecchl ra3000MeHa B BUTATEINE 2-3 13 1 2 ) 10 - - OTIK-6, ITK-8
Tema 5 Unaukaropusie, 3ppexTuBHbBIE U 2-3 25 1 2 2 20 ) ) OIIK-6, I1K-8
OIICHOYHEBIC TIOKA3aTeIN
Tema 6 PexuMbl paboThI U XapaKTEPUCTUKU 2-3 11 1 - 10 _ _ OIIK-6, TIK-8
neurarens. CHisl, ICHCTBYIONIME B IBUTATEIIS
Tema 7 KoHCTpyKLIMsI CHIIOBOTO arperaTta u 2-3 23 1 - 2 22 ) ) OIIK-6, I1K-8
€ro MEXaHHU3MOB
Tema 8 IlepcrieKTUBBI pa3BUTHSI CUIIOBBIX 2-3 27 1 - - 26 _ _ OIIK-6, [1K-8
arperaTron
HToro nmo iucuunjanHe 144 8 4 4 128




4.3 Copepxxanue AucUMILINHBI «CHJI0BbIE arperaTbb)

Tema 1 Kuaccudukanus cniioBbix arperatos. OCHOBHbIE IIOHATHS U
TEePMHMHOJIOTHS CHJIOBBIX arperaToB

[TonsitTue 00 ycTpoiicTBe JBUTATENsl, NPUHILUIE €ro paboThl, IIABHBIX OLIEHOYHBIX
napameTpax JBHUraress, ONpPENESIOIIUX OCHOBHBIE €ro0 MOIIHOCTHBIE, 3KOHOMHYECKHE U
rabaputHble pa3mepbl. Kiaccudukamusi ABuraTeneii BHYTPEHHETO CrOpaHUss M MX OCHOBHBIC
MeXaHMU3Mbl U cucTeMbl. OCHOBHbIE TepMUHBI U onpenenenus JABC. Haznauenue, ycTpoiicTBO U
MPUHUMUI JEHCTBHUS MEXAaHU3MOB M CHUCTEM JIBUraTeisi BHYTPEHHEro cropanus. HampaBieHus
pa3BUTHS aBTOMOOWJIbHBIX JBUTATEJICi: MOBBIINICHWE arperarHbIX MOIIHOCTEH W CHU)KEHHE
Maccora0apuTHBIX XapaKTEPUCTUK, MOBBIIICHHE SKOHOMHUYHOCTH M HaA&KHOCTH, YIy4IICHUE
HKOJIOTMYECKUX XapaKTEPUCTUK, MOBBIIIEHHME SKOHOMMYHOCTH W HaAEXKHOCTH, YIYy4YIlEHHE
SKOJIOTUYECKUX XapPAKTEPUCTHUK.

IIpakTHyeckoe 3aganuMe YrpaBieHUE JBUrATENIEM, METOJbl JAMATHOCTUPOBAHUS U

MOBBILICHUS €T0 HaJIC)KHOCTH

Tema 2 AlbTepHATHBHBIE BUABI TOIINBA VIl CHIIOBBIX AarperaTtoB

OCHOBHBIE MapKu COBPEMEHHBIX TOIUIMB JJisi JBUTaTelel BHYTPEHHETO CrOpAaHMUS.
Cxempl cucrem nutanus JIBC. CmeceoOpa3oBanue B KapOIOPATOPHBIX U AU3EIBHBIX JIBUTATEISAX
U UX CpaBHHUTENIbHAs olleHKa. [Ipunmmn paboTel mpocreiiero kaporopartopa. YCTpOMCTBO U
paboTta TOIMJIMBHBIX 0akoB, (WJIBTPOB, HACOCOB HH3KOTO ¥ BBICOKOTO JIABJICHHS,
TOTIJIMBOIIPOBOJIOB, (HOPCYHOK, TypOokommpeccopoB. ['azo0amnonHas yctaHoBKa. CrocoObl
O4YMCTKM Bo3ayxa. Hapnys asurareneid. Tumsl HarHeraTenei.

Tema 3 TepmoamHaMuyeckue M JeHCTBUTEIbHbIE HUKJIbI

OcHoBbl Teopuu NOpHIHEBBIX aBurareneil. [loHsTue paOouero IuUKIa W MPOLECCOB,
BXOJSIIMX B Hero. PabouMe NMKIBI 4YeTBIPEXTaKTHBIX JABurareneil. PalOoume 1UKIBI
JIBYXTakTHbIX asurareneid. Onpenenenue tepmuueckoro KIIZ[. TepmonnHammdeckue HUKIIBI C
MOJIBOJIOM TEIJIOTHI MPH IMOCTOSHHOM OOBEME, MOCTOSHHOM JaBICHUHM M CMEIIAHHBIN LHKIL
CpaBHEeHHE TIOKa3aTeNed MUKJIOB MPH PA3TMYHBIX CIOCO0aX MOJBOJA TEIJIOTHl U Pa3IMYHBIX
OrpaHMYMBAIOIINX YCIOBUsX. JlelicTBUTENbHBIE UKLl 4-X TakTHBIX /IBC: mukn nsurarenei c
3aKUTaHUEM OT MCKpBI, IUKJ JU3ENsl, IOHATHE O LUKIE ra3oauseins. [[eicTBUTENbHbIE IIUKIbI
2-x takTHBIX [IBC.

Tema 4 IIpoueccsl ra3000MeHa B ABUrarTeJie

IIponiecc Bmycka, moHstHe o Ko3dduuuente HanoiaHeHus. OCOOEHHOCTH MHPOIECCOB
razoobMeHa mpu Hajayse. ['a30TypOMHHBIA HajyB Kak CPEICTBO MOBBIMICHUS MOIIHOCTU U
sKoHOMHUYHOCTH Aurarens. [Ipouecc Beimycka. [ToHsTHEe 0 KOOPPUIIEHTE OCTATOUYHBIX Ta30B.

®a3pl  razopacnpezeneHus. KoHCTpykTHBHbIE (DAaKTOpBI, BiUSOIME Ha KO3 UIHEHT



HaloJHEHUs. BiusHME CKOPOCTHOrO M HArpy304HOro peKMMOB paOOThI JBUTATENs Ha
koopduuuent HamonmHenus. Ilpomeccel cmeceoOpa3oBaHus B AM3ENAX M Ta30U3EIsX.
OcobeHHoCcTH  00BEMHOTO, OOBEMHO-TUIEHOYHOTO M IUIEHOYHOTO  CMeceoOpa3OBaHMA.
CMmeceobpa3zoBaHue B pa3lesIEHHBIX Kamepax cropaHus. OCOOEHHOCTH cMeceoOpa3oBaHMsl MpU
HaJJyBe M IIPU HCIOJb30BAHUU AJIbTEPHATUBHBIX TOIUMB. CreneHb cxkatus, €€ BbIOOP.
TepMoauHaMu4yeckuil pacy€éT mapaMeTpoB paboOYero Tesia B KOHIE CKATHA U UX 3HAYCHHE IS
pa3IMyYHbIX TUIIOB JBMUraTtesieil. BinsHMe CTENEHM C)KaTus Ha IyCKOBBIE CBOMCTBA JIBUraTes.
BnusiHue TEXHUYECKOro COCTOSIHUS ABUraTess Ha npouecce cxarud. [lonorpes 3apsaa. Cropanue
B KapOropaTopHbIxX aBurarensx. Jleronauus. Cropanue B qu3ensx, (pakTopbl Ha HETO BIMSIOLIUE.

JlabopaTopnasi pabora

CHATHE Harpy304HOU XapaKTEPUCTUKH 10 II0Jja4€ TOIIINBA

Tema 5 UnaukaTopHbie, 3 (PeKTHBHbIE U OI[CHOYHbIE MMOKA3ATEJIN

KIIZI ngBurartens: TepMUYECKUN, WHIAMKATOPHBIK u 3¢dekTuBHb. JlaBneHue:
UHAUKaTOpHOE U 3¢ ¢exTuBHOE. MOIIHOCTH [BUTATENSA: HHIUKATOpHAs, A(PQPEeKTHBHASL,
MeXaHU4YecKas, TUTPOBasi U radaputHas. MexaHMYecKue MoTepu ABHraress. Pacxon Torusa:
ylIenbHbIi ¥ 4yacoBod. MHaumkaropHas auarpamMma JIeHCTBUTEIBHOIO LUKJIA pabOThI
OEH3MHOBOIO U IN3€IbHOTO JBUTATEIS.

IIpakTnyeckoe 3ansaTHE

CpenHee MHANKATOPHOE JAaBJIEHNE, HHAUKATOPHAS MOIIIHOCTh U SKOHOMUYHOCTD

JlabopaTopnasi padora

Pacuer MHIMKATOpHBIX M 3¢ (EKTUBHBIX MNoka3arened. OrnpeneneHue MeXaHHYECKHX
noteps. TernaoBoi 6anaHc

IIpakTH4yeckoe 3a1anue

[TpenmocbuIky K pacyeTy AeTajeil IBUraTesell Ha MPOYHOCTh

Tema 6 Pe:xxuMbl padoThl M XapakTepucTHKHU aABuraressi. Cuibl, AelicTBylOIIE B
JABUTaTeJIe

[lonsiTne 00 YCTAaHOBMBIIMXCS M HEYCTAHOBMBILHXCS peXUMaxX. XapaKTepUCTUKU
OTJENBHBIX BHUJIOB HEYCTAHOBHBIIUXCS pEKUMOB M HX Kiaccupukanus. Dakropsl,
OTIpeNieNAIoNe HEYCTaHOBUBIIMECS peXUMBL. Kputepun ouenku pexumoB. OcobeHHOCTH
paboThl ABUTaTeneil ¢ HaJAyBOM Ha HEYCTaHOBMBIIUXCS pexumax. CpaBHUTENIbHas OIEHKA
napaMeTpoB pabodMx MPOIECCOB Ha YCTAHOBUBILKXCS M HEYCTAaHOBUBLIMXCA pekuMax. bamanc
MOIIHOCTH, pPa3BUBAEMOM IBUIAaTEJIEM M BOCIPUHUMAeMOW Harpyskoil. IIpenmyiiecTBeHHbIE
JKCIUTyaTallMoHHble pexuMsbl. [lonstue o e3goBom nukie. I'OCTsl Ha METOIBI CTEHIOBBIX
UCIBITAHUN aBTOMOOWIJIbHBIX JABHraTesneid. BHEIHss cKOpocTHas XapaKTepUCTHKa O€H3WHOBBIX

U razoBbIX jaurateneidl. CKOPOCTHBIE M PETYNIATOPHBIE XapaKTepucTHKu nusens. Ilonstue o



kod(uimenTe mpucrocoOIIeMOCTH U 3arace KpyTAIIero MOMEHTa. BiusHUE perynupoBOK U
TEXHUYECKOIO0 COCTOSIHHMSI JBUTATEIsl HAa €ro CKOPOCTHYHK) XapaKTepHUCTHKY. Harpysounsie
XapaKTePUCTUKU KapOIOPATOPHOTO JBUTATENS U AW3ENs. PerymupoBOYHbBIE XapaKTEPUCTHKH TIO
YIJIy OINEpPEXEHUsl 3aKUTaHUs IO COCTaBy CMeCH. PerynnpoBouHas XapakTepUCTUKa JU3ENS 10
YIJly ONEpPEKEHHUsI BIPBICKUBAHMS. XapaKTEPUCTHUKU XoyocToro xona. Kparkue cBeneHus o
MHOTONIapaMETPOBBIX XapaAKTEPUCTUKAX.

["a3zoBbIe cuiibl; pa3BepTKa MHAMKATOPHOU aAuarpammbl. CHIIbI HHEPIIMU. DKBUBAJICHTHAS
cxema KIHIM. Omnpenenenne napameTpoB 53KBUBAJCHTHOW Mojenu. Cuiibl MHEpUUHU Macc,
COBEPILAIIINX BO3BPATHO — NOCTYNATEIBHOE U BpalllaTelbHOE JIBH>KeHHE. CyMMapHbIE CUJIbI U
MOMEHTBI; UX 3aBUCHMOCTH OT YIJIa TOBOpOTa KpuBomuna. CyMMapHbId KPYTSIIUA MOMEHT
MHOTOUMJIMHIPOBOro  nBUrarens. IloHATHe ypaBHOBELMIEHHOCTH ABUrarensd. DakTopsl,
BBI3BIBAIOIINE HEYPABHOBEIIEHHOCTh OJHOIMIMHAPOBOro U MHorouunuHaposoro J[BC. OO0miue
YCIJIOBHSI YPAaBHOBEILIEHHOCTH U 3314l YPaBHOBEILIMBAHMUSI.

Tema 7 KoHCTPYKIIUS CHJIOBOT0 arperara M ero MexaHu3MoB

KpuBommnuo-marynnsiii mexanusm (KILIM) u rasopacnpenenuTenbHblii MeEXaHU3M
(I'PM). VYcrpoiictBo, pabota u ocHoBHble peryiaupoBku KIIIM u I'PM. KoHCTpykTHBHBIE
ocobennoctu aetaner KIIIM u I'PM. Axcuanbnbiii u ae3akcuanbabiii KIIIM. KopoTkoxoaHsie u
JUTMHHOXOAHBIC nBurarenu. x npeumymectBa u Hepocratku. Koncrpykius 'PM. OcHoBHBIE
NOHATHS U onpeaeneHusi. Cxembl pacnoioskeHus kiaanaHoB B ['PM. ®a3bl razopacnpeneneHus.

OO01mas xapaKTepUCTHKA AJIEKTPOHHON CUCTEMBI YIPABIEHUS JBUTATETIEM. DIEKTPOHHBIN
0ok ympaBieHuss nBurateneM. KOHTakTHbIE W OECKOHTAKTHBIE OJIIEKTPUYECKHE JaTYUKU
aBTOMOOWJIbHBIX JIBUTaTeseil. OyHKIIMOHATBHBIE CUCTEMBI, BXOJIAIINE B JIEKTPOHHYIO CUCTEMY
yOpaBJICHUs] JABUTaTeneM. JIMarHOCTMKA JIJIEKTPOHHBIX CHCTEM YIIPABJIEHUS JIBUTATEJIEM.
Heb6opToBbIe TMarHOCTUYECKHE CPEICTBA.

IIpakTHYeckoe 3aHATHE

Kunematuka n nunamuka KIIIM

Tema 8 IlepciekTUBBI pa3BUTHS CHJIOBBIX ArperaTos

CoBpemeHHBIE TPOOJEMBI BBIOOpa THNA JBUTATENs JUJIl TPAHCIOPTHBIX MAIIKH.
[lepcrieKTHBBI Pa3BUTHUS JIBUTATENlei: POTOPHO-TIOPIIHEBBIC, Ta30TypOMHHBIC, BHEIIHETO
CropaHus W JpYyrue THUMBI JBUTATENeH. J[BUrarenu BHYTPEHHETO CropaHus paboTaromue Ha
Bojflopojie. JIBUTaTtenn BHYTPEHHETO CropaHus, paloTarolmue Ha CHXKIKEHHOM W CKaToOM
MIPUPOJHOM Tase.

4.4. JIabopaTopHbie padoThI

JlaGoparopHble pabOThl peaau3yercs MyTeM HpPOBEICHHUS MOAEIUPOBAHUSA IPOLECCOB,

MPEAYCMAaTPUBAIOIINX yYacTHE€ OOYYAIOIMIMXCS B BBIMOJHEHWHW BBIYUCIUTEIBHBIX PadoT,



CBSI3aHHBIX C (DU3MUECKON MOJIENbIO CUIIOBBIX arperaTos.

O0bem 3aHATHi B QOpME NPAKTUIECKOM IMOATOTOBKH COCTaBIsIeT 4 yaca

Bup 3ansaTus Tema 3aHaTHA KoanuecTBo ®opma Koapl
qacoB MPOBEICHUSA KOMIIETCHIUN
JlaGopaTopHas . 2 Bemonnenue OIIK-6.
pabora 1 Casrue RarpysosHod naboparopHoi [1K-8
XapaKTEPUCTUKH 10 Mo1a4ue PaGOTHI.
TOILMBA WNHnuBuyanpHas
CaMOCTOSTEIbHASL
pabora
Ha6opaTopHa;1 Cpe;[Hee WHIUKATOPHOE 2 Brmmonnenne OIIK-6.
pabora 2 JaBIICHUE, HHIMKATOPHAS abopaToOpHOM [1K-8
MOIIHOCTb U paborel
SKOHOMUYHOCTb WHmBuyanbHas
CaMOCTOSITEIbHAs
paborta

4.5, IlpakTH4yeckas MOAroTOBKA

HpaKTI/I‘leCKaﬂ IIOATOTOBKA PCAIM3YCTCAd IIYTEM HNPOBCACHUSA IMPAKTHYCCKUX SaHﬂTHﬁ,

[IpelyCMAaTPUBAIOLINX y4acTHE OOY4YarOIIMXCSl B BBIIOJHEHUM OTIEIbHBIX 3JIEMEHTOB paldoT,

CBSI3aHHBIX ¢ OyayIei mpodeccuoHANBHON NesITeTbHOCTHIO.

OO6beM 3aHaTuii B hopMe MpakTUIECKON MOJTOTOBKU COCTaBIsieT 4 yaca.

Bua 3ansaTus Tema 3ansiTUS KoaunuecTBo dopma Koapl
qacoB NMPpoOBeICHUSA KOMIIETCHIIUN
IIpakTHueckoe | YmpaBiieHHE JBUTATENIEM, 1 Brrmosnsenue OIIK-6 ,
3ansaTue 1 METOAbI AUArHOCTUPOBAHUS IpaKTUICCKOTO TIK-8
Y TIOBBIIICHUS €TO SataHus.
HAJIEKHOCTH NuauBuayanbHas
CaMOCTOSITENIbHAS
paborta
[Tpaktnyeckoe | CpenHee MHIUKATOPHOE 1 Beinonnenne OIIK-6 ,
3aggThe 2 JTaBJICHUE, NHINKATOPHAS IpaKTUICCKOTO TIK-8
MOIIHOCTb U 3aJlaHusl.
SKOHOMHYHOCTb WnpmenayateHas
CaMOCTOSITEIbHAS
pabora
[IpakTuueckoe 1 BrlmtonHenue OIIK-6 ,
3ausaTHE 3 [Ipeanoceuikn Kk  pacdery PaKTHYECKOTO K-8
JIeTajeu JIBUTaTEIICH 3a1aHusl.
MPOYHOCTh NnouBunyansHas
CaMOCTOSITEIbHAS
pabora
IIpakTrueckoe K 1 Brimonnenue OIIK-6 ,
WHEeMaTHKa M JUHAMMKa
3aHsTHE 4 KIIIM PaKTHYECKOTO K-8
3aaHusl.

WNunuBunyanbHas




caMoOCTOSITeTbHAs
pabora

4.6. YueOHO-MeTOIHYeCKOe o0ecriedeHrne CaMOCTOSITe/IbHOI padoThl CTY/IEHTOB

CamocrodrenbHas paboTa CTyJEHTOB IPEJYCMOTPEHA YUE€OHBIM IJIAHOM 110 AUCLUILINHE
B o0beme 128 gacos.

CamocrosTenbHas paboTa peaqu3yercss B paMKax MporpaMMbl OCBOSHUS TUCIHILIMHEI B
CIIeAYIOUMX opMax:

- paboTa ¢ KOHCIIEKTOM 3aHATHs (00padoTKa TEKCTa);

- MpOpabOTKa TEMATUKU CAMOCTOSTEIILHON pabOThI;

- HaIllMCaHUE KOHTPOJbHOU paboThI;

- mouck nHpopmanuu B cetu «VHTepHET» U TUTEpaTypeE;

- BBIIIOJIHEHUE VUHIUBUIyaJIbHBIX 3aJJaHU;

- IOJrOTOBKA K CIa4e 3a4€eTa, YK3aMeHa.

CamocTosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

- CUCTEMAaTU3allUH U 3aKPEIUICHUS MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUM U IPAKTHYECKUX
yMEHUH 00y4arouuxcs;

- YIIIyOJIeHHsI U PACIIMPEHHS TEOPETUIECKUX 3HAHUHN CTY/IEHTOB;

- (opmupoBaHUs yMEHHMII WCIOIB30BaTh HOPMATHUBHYIO, MPAaBOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO0, YIeOHYIO U CIIELUANIbHYIO JIUTEPATYPY;

- Pa3BUTHA MO3HABATEIbHBIX CIOCOOHOCTEM M aKTUBHOCTH OOYYarOIIMXCS: TBOPUECKOM
UHUIMATHBBI, CaMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH, OPIraHMW30BaHHOCTH; (OPMHpPOBAHUE
CaMOCTOSITEIbHOCTH MBIIIJICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO, COBEPIICHCTBOBAHUIO U
CaMOOpraHu3alNH;

- Pa3BUTHIO UCCIIEN0BATEILCKUX YMEHUN CTYEHTOB.

TexHonorus oOpraHu3alui  CaMOCTOATENbHOM paOOThl  OOYYaIOUIMXCS  BKIIIOYAET
MCIOJIb30BaHNE MHPOPMAIIMOHHBIX U MaTepUaIbHO-TEXHUYECKUX PECYPCOB (punmana:

-OMOIMOTEKY C YUTAJIbHBIM 3aJI0M, KOMIIBIOTEPHBIE KJIACCHl C BO3MOXKHOCTbIO pabOThHI B
WHurepHer;

-ay/IUTOPHUH JUIS CAMOCTOSTEILHOM paboThI.

[lepen BbIMONIHEHHEM OOYYalOMIMMKCS BHEAYIUTOPHOM CaMOCTOSITENIbHOM paboThI
IpenojaBaTesb MPOBOJUT KOHCYJIBTUPOBAHHE 1O BHIOJHEHHUIO 3aJlaHUSl, KOTOPBIA BKIIIOYAET
LeNb 3aJaHusi, €ro COJAEp)KaHHs, CPOKHM BBINOJIHEHUS, OPHUEHTHPOBOYHBIH 00BEM pPabOTHI,
OCHOBHBIE TpeOOBaHHUS K pe3ysibTaTaM padOThl, KPUTEPHH OLIEHKH.

Bo Bpems BbImoSHEHUS 00Yy4YalOIIMMUCS BHEAYAUTOPHOM CaMOCTOSITENIbHON paboThl U

npu HCO6XOI[I/IMOCTI/I npernoaaBarCyib MOXKET IIPOBOJUTH HHAWBUAYAJIIBHBIC W T'PYIIIIOBLIC




KOHCYJIbTAI[MH.

CamocrosiTenbHass paboTa MOXKET OCYILIECTBIATHCA HWHAMBUAYAJIBHO WM TpyHIamMu
00y4aromuxcst B 3aBUCUMOCTH OT LeNd, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIbHOMN
paboThl, YPOBHS CII0)KHOCTHU, YPOBHS YMEHHUI 00y4aroIIUXCsl.

KonTpoins camocTosTenbHON paboThl CTyI€HTOB IPEAYyCMATPUBAET:

-COOTHECEHHUE CO/ICPKaHUS KOHTPOJIA C LEISIMH 00yUeHHS,;

-00bEKTUBHOCTb KOHTPOJIS;

-BaJINIHOCTh  KOHTPOJII  (COOTBETCTBUE MPEABABISEMBIX 3aJaHUM  TOMY, 4TO
IPEIOoIaraeTcsi IPOBEPUTH);

- depeHrannio KOHTPOIbHO-U3MEPUTEIBHBIX MaTEPUAIOB.

@DopMbI KOHTPOJISI CAMOCTOSATENBHON PaOOTHI:

-IPOCMOTP U IPOBEPKA BBINOJIHEHHS CAMOCTOATENBbHOM paboThI IIpernoiaBaTelieM;

-OpraHu3anus caMOIpOBEPKH, B3aUMOIIPOBEPKH BHIIIOJIHEHHOTO 33laHUs B TPYIIIIE;

-00CyXIeHUE Pe3yJIbTaTOB BBIIIOJHEHHON pabOThl HA 3aHATUH;

-POBEICHNE MUCbMEHHOIO OMPOCa;

-IPOBEJICHUE YCTHOIO ONpOCa; OpraHu3alus M MPOBEACHHE WHAMBHUIYaIbHOTO
cobecel0BaHuS;

-OpraHu3anys U NpoBeJeHUEe COOECEeJOBaHUS C IPYIIION.

5. OneHoYHbIEe MaTepPUAJIbI 10 AUCHHIIHHE

@OH OLIEHOYHBIX CpPEACTB MO JUCHMIUIMHE (MOJIYJI0) BKIIOYAeT OLEHOYHbIE
MaTepuabl, HalpaBjIeHHbIE Ha TPOBEPKY OCBOEHUSI KOMIETEHIIN, B TOM YHCII€ 3HaHUH, YMEHUI
Y HaBbIKOB. MOHJI OILICHOYHBIX CPE/ICTB BKJIIOYAET OLIEHOYHBIE CPEACTBA TEKYIIET0 KOHTPOJS U
OLICHOYHBIE CPEACTBA IPOMEKYTOUHON aTTECTALIUN.

@OoH/ OLEHOYHBIX CpeACTB Mo AucuuiuinHe mnpuBenéH B Ilpunoxenun 1 (doHpg

OIICHOYHBIX CPEACTB) K paboueil mporpaMMe JUCHIUTLTAHEI.

6. quGHO-MeTozmqecxoe N MAaTEPUAITBbHO-TEXHUIECCKOE obecnevyeHue AUCHHUITIJIMHbI
6.1 HepequL y‘-IC6HBIX U3JaHUR H yLIe6HO-MCTOI[I/I‘-ICCKI/IX MaTCpHraJIoOB JIsI OCBOCHUA
JUCIIMITIIMHBI

OcHOBHas IUTEpPATYpA:

1. Bamupos, P. M. ABTOTpakTOpHbBIE IBUTaTEIU: KOHCTPYKIIMS, OCHOBBI TCOPHH U
pacuerta : yueOHUK a7 By30B / P. M. bammpos. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlanb,
2022. — 336 c. — ISBN 978-5-8114-9222-0. — TekcT : 37eKTpOoHHBIH // JIaHb : 3JIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/189307 (mata oGpamieHus:



https://e.lanbook.com/book/189307

12.05.2022). — Pexxum q0CTyIIa: IJIsl aBTOPHU3. TIOJIB30BaTEIIEH.
2. Kamumynnun, P. ®@. ApromoOunbHbIe ABurarenw : yaeOHuk / P. @. Kanumymmma, —
OpenoOypr : OI'Y, 2019. — 453 c¢. — ISBN 978-5-7410-2368-6. — Tekct : 3neKTpOHHBIH //

Jlanb : snekTpoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/159989 (nata

obparmenus: 28.05.2022). — Pexum goctyna: AJiss aBTOPHU3. MOJIb30BaTEICH.

JlonoJHuTEeAbHAS JIUTEPATYPA

1. TexHuueckasi SKCIUTyaTallMs U PEMOHT CHUJIOBBIX arperaroB U TPAHCMHUCCUMN: KOHCIEKT
JEKIHMA : MeToauyeckue ykazaHus / coctaButenu H. A. 3aropomuuii [u ap.]. — benropon :
BI'TY um. B.I'. IllyxoBa, 2020. — 192 c¢. — Tekct : snexkTpoHHbIA // JlaHb : 3JIEKTPOHHO-
oubnmuoreunas cuctema. — URL: 62 https://e.lanbook.com/book/162037 (nara oOparieHus:

28.05.2022). — Pexxum ocTyma: s aBTOpU3. MOJIb30BATEICH.

2. YcrpoiicTBO aBTOMOOUIEH. ABTOMOOUIIBHBIE IBUTATENH : ydeOHOe mocodue ams cro /
A. B. Kocrenko, A. B. Ilerpos, E. A. CremanoBa [u np.]. — 2-e usn., crep. — CaHKT-
[TerepOypr : Jlanb, 2022. — 436 c. — ISBN 978-5-8114-9027-1. — TekcrT : 31€KTPOHHBIH //
Jlanb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/183693 (nara

oOpamenus: 28.05.2022). — Pexxum gocTyma: AJig aBTOPU3. MOJIb30BATEICH.

3. ABTOMOOUITb. Y CTpPOHCTBO. ABTOMOOMIIbHBIE ABUTATENH : yueOHOe mocodue / A. B.
Kocrenko, A. B. Ilerpos, E. A. Crenanosa [u ap.]. — 2-¢ m3a., ucnp. — Cankr-IlerepOypr :
Jlamp, 2020. — 436 c. — ISBN 978-5-8114-3997-3. — Texkct : snexTpoHHbli // Jlanp :

JJIEKTPOHHO-OMOmoTeynass cucrema. — URL: https://e.lanbook.com/book/130160 (mara

oOpamienus: 28.05.2022). — PexxuM foctymna: i aBTOPU3. MOJIb30BaTEIEH.
4. Bonkos, B. C. ABToMOOUIIEHEIE CHIIOBBIE arperatsl : yueoHoe nmocooue / B.C. Bonkos,
A.Il. Jlykun. — Mocksa : UH®PA-M, 2020. — 83 c. - ISBN 978-5- 16-109299-6. - Tekcr :

anektponHbi. - URL: https://znanium.com/catalog/product/1209234 (mata oOpamieHus:

28.05.2022). — Pexum qoCTyma: 1Mo MOAIMICKE.

Ilepuonvka

1. Hayka u xwu3ub / . pea. E.JI. JlozoBckas ; yupen. pemakmus xypHana «Hayka u
xu3Hb». — MockBa : Hayka m xu3np, 2021. — Pexum poctyna: mo mommucke. — URL:

https://biblioclub.ru/index.php?page=journal red&jid=618821. — ISSN 0028- 1263. — Tekcr :

3JIEKTPOHHBIMN.

2. XKypHan TeXHWYECKHMX HWCCIICIOBAHMM : CETeBOW Hay4HbBIA kypHan / . pen. H. A.
CanbkoBa. - Mockaa: NH®PA-M, 2020. - URL.:
https://znanium.com/catalog/magazines/issues?ref=6de5e665-cd41-11e8-bfa5-90b11c31de4c. -

TekcT : 31eKTPOHHBIN.

3. Hayunoe npu6opoctpoenue / ri1. pea. B.E.Kypoukun. — Cankr-IlerepOypr : UncTuTyT


https://e.lanbook.com/book/159989
https://e.lanbook.com/book/162037
https://e.lanbook.com/book/183693
https://e.lanbook.com/book/130160
https://znanium.com/catalog/product/1209234
https://biblioclub.ru/index.php?page=journal_red&jid=618821
https://znanium.com/catalog/magazines/issues?ref=6de5e665-cd41-11e8-bfa5-90b11c31de4c

AHAJIUTHYCCKOI'O

MPUOOPOCTPOCHUS

PAH,

2021. -

URL:

https://e.lanbook.com/journal/3111?category=931. — TekcT : 37eKTPOHHBIA.

6.2 Ilepeuenr mnpodeccHOHAIBHBIX 0a3 MaHHBIX W HMH(OPMAIMOHHBIX CIIPABOYHBIX

CHCTEM

1. KoncynpTanT+ (JUIEH3MOHHOE MpOTrpaMMHOe o0ecrieueHre 0Te€YECTBEHHOTO TPOU3BO/ICTBA)

2. http://www.garant.ru (pecypchl OTKPBITOTO JJOCTYTIA)

3. CnpaBoyHasi mpaBoBas cucreMa «KOHCYIbTaHT TUTFOCH

4. baza nannbix Poccrangapra — https://www.gost.ru/portal/gost/

5. basa mannbix I'ocymapcTBeHHBIX cTaHaapToB: http://gostexpert.ru/

6.2 HepequL MAaTCPUAJIbHO-TCXHUYCCKOI'O, IIPOIrpaMMHOI'O obecneyeHus

HaumeHnoBaHue HaumeHnoBanue OcHalleHHOCTh Ilepeuenn
AUCHMIIIMHBI CHeNMAJBHBIX CHeNMAJIBHBIX JIMIEH3NOHHOI 0
(Monyns), MPaKTHK NOMeIleHui 1 NOMeleHu u NMPOrpaMMHOI0
B COOTBETCTBHM € TIOMeIeHUH 115t TIOMeIeHU JJIs1 olecneyeHns.
Y4eOHBIM MJIAHOM CaMOCTOSITeIbHOM CaMOCTOSITeIbHOM
padoThI padoThI

b51.0.33 Cunossie Ka6uner KOMIIBIOTED; Microsoft Windows XP
arperathbl KOHCTPYKITHSI X MYJIbTHME A AHBIH Microsoft Office

9KCIUTyaTallHOHHBIX | TIPOEKTOP; pa3liaTOYHbIH Kaspersky Endpoint ms

csoiicts TuTTMO

MaTepuan; MakeThl
JIBUTaTENEH; MAKEThI y3J10B
M MEXaHH3MOB
TPAHCMHUCCHUU U XOJI0BOU
YacTH; MaKeT KaOMHBI
KY30Ba.

om3Heca
Kouncynsrantlinroc
AdobeReader

Cisco WebEx
HNudopmanmonno-
KOMMYHHKAIIHOHHAS
wiatpopma «Chepym»
O6pazoBaTenbHas
wiatopma
https://mospolytech-
tuchkovo.online/

b51.0.33 Cunossie JlaGopatopwust pabodee MecTo Microsoft Windows XP
arperarhbl ABTOMOOHITLHBIX nperojasareis; pabodne Microsoft Office
JBUTATETEH MecTa 00yJaroXCs; Kaspersky Endpoint st
OCH3MHOBEIN JBUTaTEbh HA | OM3HEca
MOOUITBHOH TUIAThOpME; KouncynsrantlLinroc
JIM3EBHBIN JIBUraTENb Ha AdobeReader
MOOHMIIbHOM TuTaTdopMme; Cisco WebEXx
Harpy304HBIN CTEH]I C WudopmanmonHo-
JIBUTaTENIeM; BECHI KOMMYHHKAIIHOHHAS
3JIEKTPOHHBIC; CKAHEPHI mwiardopma «Chepym»
OO6pa3zoBaTenbHAS
atdopma
https://mospolytech-
tuchkovo.online/
b1.0.33 CuoBsie Aynuropus s y4eOHbIE MecTa, Microsoft Windows XP
arperaTbl CaMOCTOSITEIbHOU obopynoBanusle Oounoit | Microsoft Office
paboThl Mmebenbio, komnbioTepamu | Kaspersky Endpoint mis

C BBIXOJIOM B CE€Th
WnrepHer,

OusHeca
Koncynsrantllnroc



https://e.lanbook.com/journal/3111?category=931
https://www.gost.ru/portal/gost/
http://gostexpert.ru/
https://www.webex-russia.ru/
https://mospolytech-tuchkovo.online/
https://mospolytech-tuchkovo.online/
https://www.webex-russia.ru/
https://mospolytech-tuchkovo.online/
https://mospolytech-tuchkovo.online/

MHOTO(YHKIIHOHAIILHOE AdobeReader
YCTPOHCTBO Cisco WebEXx
Wudopmaunonno-
KOMMYHUKAIIMOHHAS
miatdopma «Chepym»
OO6pa3zoBaTebHAS
atdopma
https://mospolytech-
tuchkovo.online/

7. MeTtoanyecKue peKOMeHAAUMH 110 00y4EeHH IO JIUI C OTPAHHYEHHbIMHU
BO3MOKHOCTSIMM 3/10POBbSl 1 HHBAJIN/10B

OO0yueHue no JUCUUINIMHE 00YYaIOIIUXCsl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBbSI
OCYIIECTBIISICTCSI C y4ETOM OCOOEHHOCTEH MCUXO(PHU3NUECKOTO Pa3BUTHS, WHIAWBUIYAIBHBIX
BO3MOYKHOCTEH U COCTOSHUS 3/10pPOBbS TAKUX 00YYAIOLIUXCS.

Conepxxanue oOpa3oBaHUS M YCJIOBUS OpraHu3aluu oOydyeHMs, OOy4arolluxcs C
OTrpaHMYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsl ONPEAEISAIOTCS alaliTUPOBAHHON 00pa3oBaTeIbHON
IpOrpaMMoOM, a JJs MHBAIMJIOB TakXX€ B COOTBETCTBUM C WHIUBUAYAJbHON IPOrpaMMoOil
peadmInTaly HHBAIUAA.

OcBoeHMe NUCHUILIMHBI O0YYarOIUMUCS C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
MOJKET OBITh OPTaHHW30BAHO KaK COBMECTHO C JPYTUMH OOYyYarOUIMMHCS, TaK U B OTIEIbHBIX
rpynnax. IlpennmonaraioTcst  crneuuanbHble  YCIOBHMSI  JUIsl  TOJNY4EeHHs  0Opa3oBaHUs
00y4aroIKUMUCS ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBBSI.

ITpodeccopcko-nienarorndeckuii cocTaB 3HaKOMHUTCS € INCHUXOJIOT0-(PHU3HOIOTHYECKUMHU
OCOOCHHOCTSIMM OOYyYarolMXCcs HMHBAIWIOB W JIML C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbs, MHAUBHUIyaJIbHBIMH IIPOrpaMMaMU peaOUIuTallMi HHBATUAOB (MIPU HAIUYHH).

B cooTBeTcTBMM ¢ METOANYECKMMHU peKoMeHaanusaMu MuHoOpHayku P® (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce Npearoiaraercs HCIHOJb30BaTh COLMAIBbHO-AKTUBHBIE WU
pedIieKCUBHBIE METOAbl OOYYEHHMs, TEXHOJIOTUU COLUOKYJIbTYPHOW peabHIMTaluu C LEJIbIo
OKa3aHHs TOMOIIM B YCTAHOBJICHUU IOJIHOIEHHBIX MEXIUYHOCTHBIX OTHOLIEHHH C APYrUMU
CTYACHTaMH, CO3JIaHMM KOM(POPTHOTO ICHUXOJIOTMYECKOTO KJIMMaTa B CTYJEHYECKOH rpymre.
[TonGop u pa3paboTka y4eOHBIX MaTEpHUalOB MPOU3BOAATCS C YYETOM MPEIOCTaBICHUS
MaTepuaia B pa3IU4HbIX (popMax: ayauanbHOM, BU3YyallbHOM, C UCIOIb30BaHUEM CIIEIIMATIbHbIX
TEXHUUYECKUX CPEACTB U MH()OPMALIMOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl JunamMu ¢ OB3 ocymecTBisieTcss ¢ MCNOIb30BaHUEM CPEACTB

06yqu1/1;1 061uer0 n  CICIHaJIbHOI'O HAa3HA4YCHHA (HepCOHaHLHOFO n  KOJJICKTHBHOI'O
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WCIIOJIh30BaHUs ). MaTepruaabHO-TEXHUUECKOe 00ecIeueHue mpeycMaTpUBaeT MPUCIIoco0IeHre
aynutopuil Kk Hyxaam jaun ¢ OB3.
dopMa npoBeAeHUsI aTTECTALMU ISl CTY/IEHTOB-UHBAIMJIOB YCTAaHABIMBACTCA C YUETOM
VHIUBUyaJIbHBIX MCUXO(PU3NUECKHUX 0COOEHHOCTEM. Jost CTYJICHTOB C OB3
nperycMaTpuBaeTcsl JIOCTymHas ¢opMa NpeJoCTaBiICHUS 3aJaHUi OIICHOYHBIX CpEACTB, a
MMEHHO:
— B MEYATHOW WJIU AJIEKTPOHHOU popme (ISl JIUII C HAPYIIEHUSIMU OMOPHO-IBUTATEIILHOTO
amnrmapara);
— B TMeyaTHOW ¢opMe WM OJIEKTPOHHOM (opMe C yBEIWYEHHBIM MIPUPTOM H
KOHTPACTHOCTBIO (JJIs JIUI[ C HAPYIICHUSIMU CIIyXa, peUH, 3pEHUs);
— METOJ/IOM YTEHUSI ACCUCTEHTOM 3aJIaHUsI BCIIYX (IS JIUI] C HAPYIICHUSIMH 3PEHUS ).
CryneHTaM C HWHBaJUAHOCTHIO YBEIMYHMBAECTCS BpEMsS Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. [l TakuX CTYAEHTOB TMpeaycMaTpuUBaeTcs JAOCTymHas Qopma
MIPE0CTABIICHUS OTBETOB Ha 3a/I1aHUsI, @ UMEHHO:
— MMCbMEHHO Ha Oymare Wi HaDOpOM OTBETOB Ha KOMITbIOTEPE (IS JIMI] C HAPYIICHUSIMU
cilyxa, peun);
— BBEIOOPOM OTBETA M3 BO3MOKHBIX BAPUAHTOB C HCIOJL30BAHUEM YCIYT aCCHUCTEHTA (st
JUI C HAPYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);
— YCTHO (s TUI] C HAPYIICHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEILHOTO allnapara).
[Ipu HeoOXomuMoOCTH Jisi OOYYAIOIIMXCS ¢ MHBAIMIHOCTHIO TPOIEAypa OIEHHUBAHUS

PE3yJIbTAaTOB O6y‘{eHI/I${ MOZKET MMPOBOAUTHCA B HCCKOJIBKO 3TaIlOB.

8. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU
VYueOHBI MpoIecc MNpH TNPENOJaBaHUM Kypca OCHOBBIBAETCS Ha HCIOJIb30BAHUHN
TPaJULIMOHHBIX, WHHOBAIIMOHHBIX M HWH(POPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUU.
TpaguimonHble 00pa3oBaTeNbHBIE TEXHOJOTUU MPEJICTABICHBI JICKIMSIMH M CEMHUHAPCKUMHU
(mpakTUYeCKUMU) 3aHATHUSAMU. VIHHOBallMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOIHH HCTIONb3YIOTCS B
BUJIE IIHPOKOTO MPUMEHEHMs] AaKTHUBHBIX M HMHTEPAKTUBHBIX (OpPM MpOBeNEHUs 3aHATUH.
NudopmaninonHsle  00pa3oBaTeNbHbIE TEXHOJIOTHH  pPEANM3YIOTCA IYyTeM aKTHBHU3AIUU

CaMOCTOSITENIbHON PabOThI CTYACHTOB B HH(OPMAIIMOHHON 00pa3oBaTeIbHO cpere.



IIpunoxenue 1

@oH/1 OLIEHOYHBIX CPEICTB
JJI51 TEKYIEro KOHTPOJIA M MPOMEKYTOUYHOM aTTecTAlMU MPU U3yYeHUH
Y4eOHOM QU CIMIIIMHBI
b1.0.33 CuiioBble arperarnl

TyukoBo 2026



1. MACHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB

KOHTpOJ]l/lpyeMble pa3aeJbl (TeMbl) KOI[ N HAMMCHOBAHHE KOMIIETCHIIMHA I/IHL[l/lKaTOP HaumenoBanue OIICHOYHOI'0
AUCHUIIJIUHBI AOCTHIKCHU A cpeacrsa
KOMIICTCHIIMHA
Tema 1 . Knaccudukanus cunoBbix | OIIK-6. CiocoOeH yuyacTBoBaTh B pa3paboTKe OIIK-6.1, JlaGopaTopHblie paboTHI ,
arperatoB. OCHOBHBIC MOHATHA U | TEXHUYECKON JOKYMEHTAIIMH C UCTIOIb30BaHUEM OIIK-6.2 , MPAaKTUYECKHE PAOOTHI
TEPMUHOJIOTHSI CUJIOBBIX arperatoB | CTaHIapTOB, HOPM U IIPABUJI, CBA3aHHBIX C OIIK-6.3 , (oTmenbHBIN MaTepua);
poecCHOHATLHON e TEIIEHOCTHIO I1K-8.1, pedepar; yCTHBIH orpoc,
IIK-8 CriocoOeH opraHn30BbIBaTh padOTHI 1O I1K-8.2 , cobecenoBaHNE; TECT, DK3aMEH
MOBBIIEHUIO (P PEKTUBHOCTH IPOU3BOJICTBEHHON 1 [1K-8.3,
TEXHUYECKOH 3KCIITyaTallui TPAHCIIOPTHBIX U I1K-8.4.
TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIHH B OPTaHU3AINH
Tema 2 AnbTepHaTUBHbBIE BUJIbI OIIK-6. Cnioco0OeH yyacTBOBaTh B pa3paboTke OIIK-6.1, JlaboparopHubie paboTHI ,
TOTLTUBA JUISI CHJIOBBIX arperaros TEXHUYECKOH TOKYMEHTAIIUU C UCTIOJIB30BAHUEM OIIK-6.2 , MPAaKTUYECKHE PaOOTHI
CTaHJapTOB, HOPM U MPABUJI, CBA3aHHBIX C OIIK-6.3 , (oTHenbHBIN MaTepHan);
poecCHOHATLHOW JeATEIIbHOCTHIO I1K-8.1, pedepar; yCTHBIH orpoc,
ITIK-8 Cnioco6eH oprann3oBbIBaTh pabOTHI 110 I1K-8.2, cobeceZl0BaHUE; TECT, IK3aAMEH
MOBBIIIEHUIO AP(EKTUBHOCTH MPOU3BOICTBEHHOM U [1K-8.3,
TEXHUYECKOH KCIITyaTalluy TPAHCTIOPTHBIX U [1K-8.4.
TPAHCIOPTHO-TEXHOJIOTUIECKUX MAIIMH B OPTaHU3AINH
Tema 3 TepmoauHamuueckue u OIIK-6. CnocoOeH yyacTBOBaTh B pa3paboOTKe OIIK-6.1 , JlaGopaTopHble paboThI ,
JEUCTBUTEIIBLHBIE [TUKJIBI TEXHUYECKON JOKYMEHTAIMH C UCIOJIb30BAHUEM OIIK-6.2 , MpaKTH4eCKre paboThl
CTaHJapTOB, HOPM U MPABUJI, CBSI3aHHBIX C OIIK-6.3 , (oTnmenbHBIN MaTepuan);
MpoeCCUOHATBHON JEATETHLHOCTHIO I1K-8.1, pedepart; yCTHBIN OmIpoC,
ITIK-8 Cnioco6eH oprann3oBbIBaTh pabOTHI 110 I1K-8.2, cobeceZl0BaHUE; TECT, IK3aAMEH
MOBBIIEHUIO AP(EKTUBHOCTH MPOU3BOICTBEHHON U [1K-8.3,
TEXHUYECKOH KCILTyaTalluy TPAHCTIOPTHBIX U [1K-8.4.
TPAHCIOPTHO-TEXHOJIOTUIECKUX MAIIHH B OPTaHU3AIIH
Tema 4 Ilponeccel razoodMeHa B OIIK-6. CiocoGeH yyacTBOBaTh B pa3pabOTKe OIIK-6.1, JlaGopaTopHble paboThI ,
JBUTaTelIe TEXHUYECKON JOKYMEHTAIMH C UCIOJIb30BAHUEM OIIK-6.2 , MpakTH4ecKue paboThl
CTaHJApTOB, HOPM U IIPABUJI, CBA3aHHBIX C OIIK-6.3 , (oTAenpHBIN MaTepuan);




npodecCHOHATEHON JeSTEIbHOCTHIO [1K-8.1, pedepar; yCTHBIH orpoc,
IIK-8 CriocoOeH opraHn3oBbIBaTh padOTHI O [1K-8.2 , cobecenoBaHNE; TECT, DK3aMEH
MOBBIIEHUIO (P PEKTUBHOCTH POU3BOJICTBEHHOM 1 [1K-8.3,
TEXHUYECKOM AKCITyaTalliy TPAHCIIOPTHBIX U I1K-8.4.
TPAaHCIOPTHO-TEXHOJIOTUYECKUX MAIIMH B OPTaHU3AINH
Tema 5 UnnukaTopHbIe, OIIK-6. CnocobeH y4acTBOBaTh B pa3padOTKe OIIK-6.1, JlaGopaTopHbie paboTHI ,
3¢ EKTUBHBIE U OLIEHOYHBIE TEXHUUYECKOH TOKYMEHTalLUU C UCII0Ib30BaHUEM OIIK-6.2 , MPAKTUYECKHE PAOOTHI
HoKa3aTeiu CTaHJapTOB, HOPM U IPaBUJI, CBSI3aHHBIX C OIIK-6.3 , (oTmenbHBIM MaTepua);
poecCHOHATLHOM e TEIIEHOCTHIO [1K-8.1, pedepar; yCTHBIH orpoc,
IIK-8 CriocoOeH opraHn3oBbIBaTh padOTHI 1O [1K-8.2 , cobecenoBaHNE; TECT, DK3aMEH
MOBBIIEHUIO (P PEKTUBHOCTH POU3BOJICTBEHHON 1 [1K-8.3,
TEXHUYECKOH 3KCIITyaTallui TPAHCIIOPTHBIX U I1K-8.4.
TPAHCHOPTHO-TEXHOJIOTUYECKUX MAIIHH B OPTaHU3AINH
Tema 6 Pexxumbl paboThl 1 OIIK-6. CniocobOeH yyacTBOBaTh B pa3paboTke OIIK-6.1, JlaboparopHubie pabOTHI ,
XapaKTepUCTHKH ABUTaTeNs. CHIIBI, | TEXHUYECKOH TOKYMEHTAMH C UCTIOIb30BaHUEM OIIK-6.2 , MPAaKTUYECKHE PaOOTHI
JeUCTBYIOIUE B JIBUTaTElIe CTaHJapTOB, HOPM U IPABUJI, CBSI3aHHBIX C OIIK-6.3 , (oTHenbHBIM MaTepua);
poecCHOHATLHON e TEIIbHOCTHIO I1K-8.1, pedepar; yCTHBIH orpoc,
IIK-8 CriocoOeH opraHu30BbIBaTh pabOTHI 1O I1K-8.2 , cobecenoBaHNE; TECT, DK3aMEH
MOBBIIIEHUIO 3P(PEKTUBHOCTH MPOU3BOICTBEHHOM U [1K-8.3,
TEeXHUYECKOH 3KCIITyaTalluy TPAHCTIOPTHBIX U [1K-8.4.
TPAHCIOPTHO-TEXHOJIOTUIECKUX MAIIHH B OPTaHU3AIIH
Tema 7 KoHCTpyKIIUS CHIIOBOTO OIIK-6. CnocoOeH yyacTBOBaTh B pa3paboOTKe OIIK-6.1 , JlaGopaTopHble paboThI ,
arperata u ero MEXaHu3MOB TEXHUYECKOH TOKyMEHTAIIUU C UCTIOJIH30BAHUEM OIIK-6.2 , MPaKTUYECKHE PaOOTHI
CTaHJIapTOB, HOPM M NPaBUJI, CBA3aHHBIX C OIIK-6.3 , (oTnmenbHBIM MaTepuan);
PO eCCUOHATBHON JEATETHbHOCTHIO I1K-8.1, pedepart; yCTHBIN OTIpoC,
ITIK-8 CniocobeH oprann3oBbIBaTh pabOTHI 110 I1K-8.2, cobeceZl0BaHUE; TECT, IK3aAMEH
MOBBIIEHUIO AP(PEKTUBHOCTH MPOU3BOICTBEHHOM U [1K-8.3,
TEXHUYECKOH KCILTyaTalluy TPAHCTIOPTHBIX U [1K-8.4.
TPAHCIOPTHO-TEXHOJIOTUIECKUX MAIIHH B OPTaHU3AIIH
Tema 8 IlepcnieKTUBBI pa3BUTHS OIIK-6. CiocoGeH yyacTBOBaTh B pa3pabOTKe OIIK-6.1 , JlaGopaTopHble paboThI ,
CUJIOBBIX arperaTroB TEXHUYECKON JOKYMEHTAIMH C UCIOJIb30BAHUEM OIIK-6.2 , MpakTH4ecKue paboThl

CTaHJapTOB, HOPM U MPABUJI, CBSI3aHHBIX C
podeccHOHaIbHOM JeSITeIbHOCThIO

OITK-6.3 ,TIK-8.1,
MK-8.2 , TIK-8.4,

(oTnenbHBIN MaTepuan);
pedepar; yCTHBIH ompoc,




IIK-8 CriocoGeH opraHn3oBbIBaTh pabOTHI 110
HOBBIICHUIO 3()(HEKTUBHOCTH POU3BOICTBEHHON 1
TEXHUYECKOH DKCILTYyaTalluy TPAHCIIOPTHBIX U
TPAHCHOPTHO-TEXHOJIOTMYECKHX MAIMH B OpraHu3aliu

[1K-8.4

cobeceoBaHKE; TECT, IK3aMEH
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Otamnbl hopMupoBaHus KomneTeHIui B mporecce ocBoeHus: OITOII mpsiMo cBsi3aHBI €
MECTOM JUCHUILUIMHBI CUJIOBBIE arperaTsl B 00pa3oBaTeIbHOM Mporpamme.

Kaxnpiii 3tam  ¢GOpMUpPOBaHHS KOMIETCHIIMH, XapaKTEPHU3yeTCs OIpeIeICHHBIMU
3HAHUSAMU, YMEHUSMU U HaBbIKAMM U (WJIM) ONBITOM NPOPECCHOHATBHOM JEeSTENbHOCTH,
KOTOpPbIE€ OLICHUBAKOTCS B IMPOIECCE TEKYIIEr0o KOHTPOJS YCIHEBAEMOCTH, IPOMEKYTOUHOMN
aTTeCTalMyd M0 JAWCIUIUIMHE CWJIOBBIE arperatbl M B IIPOLIECCE HTOrOBOWM AaTTECTAllUH.
Jucuuninuna sBISETCS MPOMEXKYTOYHBIM 3TAllOM KOMIUIEKCA AUCIUIUIMH, B XOJ€ H3Y4YCHUS
KOTOPBIX Yy cTyneHToB ¢opmupytorcs komrereHnus OIIK-6 u [IK-8. ®opmupoBanus
komrereHnmu OIIK-6 u [IK-8. HaunmHaercs ¢ W3ydeHHs] AUCIUIUIMHBI CHJIOBBIC arperarsl.
3aBepmiaercs paboTta 1mo (OPMHPOBAHUIO Yy CTYACHTOB YKa3aHHBIX KOMIIETCHIIMA B XOJI€
yueOHOW MpaKTUKH, MPOU3BOACTBEHHOM NPAKTHKH, FOCYAAPCTBEHHOM WTOTOBOM aTTeCTallUH,
BBIMIOJTHEHUH BBIMYCKHON KBadu(pUKalMOHHON paboThl. MToroBasi omnenka cpopMUpOBaHHOCTU
komneteniuu OIIK-6 u IIK-8 ompenensiercss B MOArOTOBKE W CAaye TOCYJapCTBEHHOTO

9K3aMEHa, B BBINOJIHEHUH U 3aIUTE BHITYCKHON KBAJIM(UKAIIMOHHOMN paOOTHI.

2. TUIIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIX UHBIE MATEPUAJIBI,
HEOBXOJIUMBIE J1JIs1 OHEHKU IVTAHUPYEMBIX PE3YJIbTATOB
OBYYEHMUA 11O JUCHUIIJIMHE (MOAYJIIO), XAPAKTEPU3YIOIUX S3TAIIbI
®OPMUPOBAHMSA KOMITIETEHIIAM B ITIPOIIECCE OCBOEHMUS
OBPA30OBATEJIbHOI ITPOT'PAMMBI

2.1 IIEPEYEHDb BOITPOCOB UIA IOAI'OTOBKH K OK3AMEHY

Ha3nauenue, THIbI, 00JaCTH IPUMEHEHUS ABUTaTENIEH.

Bausiaue pasnuusbix (akTopoB Ha 3¢ (EKTUBHBIE TOKA3aTeNM JBUTATENs. XapaKTepPUCTHKU
JIBUTATEJICH.

VYCIoBUSL  AKCIUTyaTallud, PEeXUMBI pabOThl W TpeOOBaHUS, NPEIBIBISEMBIE K CHIOBBIM
yCTaHOBKaM aBTOMOOWJIEH U TPaKTOPOB.

Cpennee s3¢ddexruBHoe naBieHue u sPpdexTuBHass MomHOCTh. DdpdexktuBnpii KILJ. u
yaenbHbIN 2 ()EKTUBHBINA PacxXo;] TOILIUBA.

CpaBHEHHe JBHTaTesIeid BHYTPEHHETO CTOPaHUSl C CHJIOBBIMH YCTaHOBKAMH HETPAIHIIMOHHBIX
THUIIOB U CXEM.

Tennoncnoap30BaHuE B IBUTATEIISX.

TorumBa a1t aBTOMOOMIIBHBIX U TPAKTOPHBIX JIBUTATEICH, albTEPHATUBHBIC BUJIBI TOTIIIBA
Knaccudukanus npurareneii.

DddexTuBHbBIC MOKA3ATETH IBUTATEIS.
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14.

15.
16.
17.
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19.
20.
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24.
25.

26.

217.
28.

29.
30.

31.

32.

TenneHunn pa3BUTHS aBTOMOOWJIBHBIX M TPAKTOPHBIX JIBUraTelel M HX COBPEMEHHbIN
TEXHUYECKUIN YPOBEHb.

BnusiHre KOHCTPYKTUBHBIX OCOOCHHOCTEH M PEKMMOB JBUTaTelNlsl HA MEXaHUYECKUE TIOTEPH.
3ajauu, CTOSUIME NEepes] OTEUECTBEHHBIM JIBUTATEIECTPOCHUEM IO MOBBIIICHUID TEXHUYECKOTO
YPOBHS ABUTaTENeH U UX KOHKYPEHTOCIIOCOOHOCTH Ha MUPOBOM PBIHKE.

CriocoObl ompeencHuss MexaHudeckux mnorepb. Mexanudeckuii K.ILLJ[. u cpennee naBneHue
MEXaHUYECKUX IIOTEPb.

OO6miee ycTpoicTBO M NPUHLHUI JCHCTBUS, KiaccU(pUKALMS U TOKa3aTedd aBTOMOOUIIBHBIX,
TPAKTOPHBIX U MOTOLUMKIIETHBIX JIBUTATEJIE BHYTPEHHETO CrOPaHUsI.

[ToTepu MOLTHOCTH HA TPEHUE U ITPUBOJ] BCIOMOI'aTEIbHBIX MEXAHU3MOB.

OcHOBHbBIE MEXAaHU3MbI U CUCTEMBI IBUTATENS], UX HA3HAUCHHUE.

Bnusinue paznuyasix pakTopoB Ha MHANKATOPHBIE TTOKA3aTENN JBUTATENCH,

MEXaHUYECKUE MTOTEPH B IBUTATETIAX.

OcHOBHbBIE MEXAaHU3MbI U CUCTEMBI IBUTATENS], UX HA3HAUCHHUE.

BnusiHue pa3nnyHbIx GaKkTOpOB HA MHIAMKATOPHBIE IOKA3aTENIN JBUTATENCH,

MEXaHUYECKUE MTOTEPH B IBUTATEIIAX.

Pabouue UKl ¥ TPOIECCHl YETHIPEX- U - IBYXTAKTHBIX JIBUTATENIeH C BHEIIHUM U BHYTPEHHUM
cMeceoOpa3oBaHUEM.

CpenHee MHAMKATOPHOE JaBJICHNUE U MHIMKATOPHAS MOIIHOCTbD.

NHaukaTopHbIe TUarpaMMbl UKIIOB.

[Ipo10mKUTENBHOCTD MPOLIECCA BBIITYCKA B UETHIPEXTAKTHBIX JIBUTATEIIAX.

Hannys, xak nHaubonee 3(Q¢exkTuBHBI CHOCOO TMOBBIIECHUS JHEPreTUYECKUX U JIPYTHX
IIOKa3aTelIed JBUTraTelIcH.

Ha3naueHnne KpUBOIIMITHO-IIIATYHHOI'O MEXaHU3Ma, €0 MOJIBUKHBIE U HENO/IBH>KHBIE JETAIIH.
TemnooOMeH Mexay pabouMM TEIOM M CTEHKaMU LMIUHAPA U TOJOBKHU B IMPOLIECCE CKATUS U
JIEUCTBUTEIIbHBINA MOJUTPONUYECKUI MTPOLECC PACIIUPEHHUS.

Cwtbl 1 MOMEHTBHI, ACHCTBYIONINE B MEXaHU3ME B KPUBOIITUITHO-IIATYHHOM MEXaHHU3ME.
OcobenHoctu mporecce cMmeceobpaszoBanusa B ausensx.IIporecc ropenus, nmepuosl mpoiecca
CrOpaHus B JIU3EJIbHBIX ABUTATEIAX. .

Ha3nauenne mexaHusma rasopacnpeneneHus. KinanaHHbIE M 30JOTHUKOBBIE MEXAaHHM3MBI, UX
MPEUMYIIECTBA U HEOCTATKH, 00JIaCTH PUMEHEHUSI.

OO0pa3oBaHue TOpPIOYMX CMECeH, CropaHue TOpIOYMX CMeceil pa3HBIX COCTaBOB, IPEEbl

BOCIINIaMCHACMOCTH.
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HuwxHeknanmanHble W BEpPXHEKJIAMAHHBIE MEXaHM3Mbl Ta30pACOPEICIICHUSI, HX CXEMBbl,
MPEUMYIIECTBA M HEIOCTATKH, YHEPreTUUYECKUE , SKOHOMHYECKHE M Ta0apUTHBIC TMOKa3aTeNn
JBUTaTEIICH ¢ STUMHU MEXaHU3MaMH.

[Ipomnecc cropanusi B OEH3WHOBBIX U Ta30BBIX JIBUTATEISX.

Cucrema oxnaxzaeHus. Ha3zHaueHwe cucrtembl OXJaXACHHUs, IOCIEACTBUS IIeperpeBa u
MEPEOXJIAKICHUS IBUTATEIIA.

JleficTBUTENIbHAS CTEIICHDb CXKATUS JIBUTATEIIS.

JKuakocTHOE U BO3YIIHOE OXJIAXKIACHHUS, UX MPEUMYILECTBA U HEJIOCTATKHU.

TennooOMeH Mexay pabovMM TEJIOM M CTCHKaMM IMJIMHIPA TOJOBKH B IPOIECCE CHKATHS U
JIEUCTBUTEIIbHBINA MOJUTPONUYECKUI ITPOLECC CHKATHUSL.

CxeMbl CHCTEM >KHIAKOCTHOTO OXJIaXKJIECHUS, UX arperarbl U KOHCTPYKTHUBHBIC DIIEMEHTBHI.
OxJTax1ar0IIHUe KUIKOCTH, 00JaCTH UX TPUMEHCHHS.

[IpoomKUTENBHOCTh TIpOLiEcCa BIIyCKa B YETHIPEXTAKTHBIX ABUTATENSIX, NEPHOJbI Mpolecca
BITYCKa.

CxeMbl CUCTEM BO3IYIIIHOTO OXJIAKEHUS, UX arperatbl U KOHCTPYKTHUBHBIE JIEMEHTHI.
CucreMbl MUTaHUsA O€H3MHOBBIX ABuUrareiied. Hasnauenne cucreM. CXeMBbI U 3JIEMEHTHI TUTAHUSA
JIBUraTesIeil BO3yXOM.

CriocoObl peryaupoBaHus TEIUIOBOTO COCTOSIHHSI JBUTATEICH C JKUIAKOCTHOW W BO3IYIIHOM
CHCTEMAaMH OXJIAXKICHHUS.

YCcTpoicTBO U IPUHIIKIT Pa0OTHI MPOCTEiiiero kaporoparopa.

Manbiii ¥ OONBIION KPYrdW MHUPKYISIMH OXJAXJAIOMEH KHIKOCTH. TepMocTaThl, HX
HAITOJIHUTCIIH.

[TonsiTus 0 coctaBe roproueit cmecu u ko3P puienTe u30bITKa BO3AyXa.

DONEeKTPOMarHUTHBIE U THIpaBIMYECKHEe MY(PThl aBTOMATHYECKOTO M3MEHEHHSI YacCTOTHI
BpallleHUs] BEHTWIATOPA, UX MPEUMYIIECTBA U HEJIOCTATKU, CXEMbI, TaTYHKH BKIIOUYCHHUS MY(QT.
Kamo3u.

TpeboBanus k kapOrOpaTOpPy, OCHOBHBIE U BCIOMOTaTeJIbHBIE €r0 yCTPOUCTBA.

HaznaueHnue cucteMspl CMa3KH.

CriocoObl cMeceoOpa3oBaHUsS B JU3ETSAX, UX CXEMbI, MPEUMYIIECTBA U HEJOCTATKHU, O0JIACTH
MIPUMEHEHUS.

Knaccudukamnmm u cxeMbl CHCTEM CMa3KH, €€ arperarsbl.

TpebGoBaHMs K KaUECTBY PACIBUIMBAHUS TOILIMBA MPHU PA3IUYHBIX ciocobax cMeceoOpa3oBaHUs
B Ju3eIIe.

Macingabsle HacOChl C BHEIIHMM M BHYTPEHHHUM 3allCTUICHUEM IIECTEPEH, MACIONPUEMHHKU

HaCOCOB.
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TumoBas cxema NUTaHUS JU3eIs TOIUIMBOM, €€ 3JIEMEHTHI U X Ha3HAUYCHUS.

Arperatbl JUIS OYHCTKHM Macjia, WX CXEMbI, KOHCTPYKIIMM W MaTepuanbl (QUIBTPYIOIINX
3JIEMEHTOB.

TonmBHBIE HACOCHI BLICOKOTO JIaBJICHUSI MHOTO CEKIIMOHHOTO M PACHPEICIUTEIHLHOTO TUIIOB, UX
CXEMBI, IPEUMYIIECTBA U HEOCTATKH, 00JIACTH TPUMEHEHUS.

LlenTpob6exxHbIe PUITBTPHI, CIIOCOOBI TPUBOJIA UX POTOPOB.

TornuBa 1yt aBTOMOOWMIIBHBIX U TPAKTOPHBIX JU3ENICH, UX MapKUPOBKA. TOTUIMBHBIE (PUIIBTPHI.
ArperaTsl 1JIs1 OXJIAXIECHUS Macia, UX CXEMbI, IPEUMYIIECTBA U HEAOCTATKH.

KianaHbI cHCTEMBI CMa3KH.

CxeMbI Ta300a/NIOHHBIX YCTAHOBOK JIJISl IUTAHUS JABUTATENICH CXKATHIM M CKIDKEHHBIMH Ta3aMu,
WX TPEUMYIIECTBA U HEJOCTATKHU.

MacnsHble OJAOHbBI IITAMIOBAHHBIE U JIUTHIE, UX IPEUMYLIECTBA U HEJOCTATKHU.

3aKpbIThIE U OTKPBITHIC, BBITSHKHBIE U MPUTOYHO-BBITS)KHBIE CUCTEMbl BEHTUJIALIMU KapTEPHOTO
MIPOCTPAHCTBA, UX CXEMBI.

Cucrema peuupKyyIsIuy OTpadOTaBIINX ra30B, €€ CXeMa U OCHOBHBIC AJIEMEHTHI.

Cxempl HaanyBa JAu3eneii W OCH3WHOBBIX JBUTATENCl C MOMOIIBIO KOMIpeccopa C
MEXaHHYECKUM MPUBOJOM U TypOOKOMITpeccopa, CXeMa U MPUHIIUI JMHAMUYECKOTO HaIyBa.
Cxema ¥ mpuHIMN pabOTHl POTOPHO-TIOPIIHEBOTO JIBUTATEIIA. DKOHOMUYECKUE, Ta0apUTHBIC U
BECOBBIC OKA3aTECIIH.

[IpomMexxyToOuHOE OXJIKIEHUE HAAJyBOYHOIO BO31yXa, THUIIBI OXJIAJUTENEH, UX CXEMBb,
MIPEUMYILECTBA U HEJIOCTATKH.

Arperatsl i OXJIOKICHUS Macja, UX CXEMBI, IPEUMYIIECTBA U HETOCTATKH.

KnanaHbl CHCTEMBI CMa3KH.

TumoBas cxema IUTaHUS AU3EII TOINIMBOM, €€ DJIEMEHTBI M UX Ha3HAYCHUS.

DNEeKTPOMarHUTHBIE U THIpaBIMYECKHEe MY(PThl aBTOMATHYECKOTO W3MEHEHHsI YacCTOTHI
BpaIeHUs] BEHTUJISATOPA, UX TPEUMYIIECTBA U HEJOCTATKU, CXEMBbI, TaTYUKHU BKIIOUEHUS MYQT.
Kamo3u.

CucreMsl uTaHus OCH3UHOBBIX JaBurareneii. Hasnauenue cucrteM. CXEMBbI U SJIEMEHTBI ITUTAHHS
JIBUTATEJIEN BO3LYXOM.

Kpurepun oniennBanns

HIkana oueHnBaHus Kpurepumn oneHuBanus

«OMAUYHO» TEOPETUUECKOE COJIep KaHNe MaTepHrajia OCBOCHO MOJIHOCTHIO, 6€3 Mpobeos,
HE00XO0MMbIe TTPAKTUIECKHE HABBIKM pabOTHI C OCBOCHHBIM MaTEPHAIOM B
OCHOBHOM C()OPMHPOBAHBI, BcE MPEAYCMOTPEHHBIE TPOTPaMMON 00ydeHHsI
yueOHBIE 331aHUS BBITIOIHEHBI, KAYECTBO BBHIMOJIHEHHS OOJIBIIMHCTBA U3 HUX
OIIEHEHO YHMCIIOM 0ayIoB, OJIM3KUM K MaKCHMaJIbHOMY

«xopouio» TCOPETHICCKOC COACPKAaHUEC MaTCpuajia OCBOCHO ITOJTHOCTBIO 0e3 mpobeoB
b b
HCKOTOPLIC NPAKTUYCCKNUEC HABBIKU pa60TI:I C OCBOCHHBIM MaTCpraJIoM




C(l)OpMHpOBaHBI HEAOCTATOYHO, BCC NPCAYCMOTPCHHBIC nporpaMMoﬁ
O6y‘-IeHI/I}I Y'-IC6HBIG 3aJlaHus BBIIIOJTHCHBI, KAYCCTBO BBIIIOJITHCHHA HHU OJJHOI'O
13 HUX HC OLICHCHO MUHUMAJIbHBIM YHCJIOM 6am1013, HECKOTOPLIC BUJbI
3aI[aHHI7[ BBITIOJIHEHEI C OIHOKAMHU

«YO0BIIeMBOPUMENTLHOY TEOPETUIECKOE COJIepIKaHNe MaTepraia OCBOCHO YaCTUIHO, HEOOXOMMbIC
MPAKTUYECKNE HABBIKK PA0OTHI C OCBOCHHBIM MaTEPHAIIOM B OCHOBHOM
c(hOpMHUPOBaHBI, OOJIBITUHCTBO MPEAYCMOTPEHHBIX TPOrpaMMOi 00yUeHUS
y4eOHBIX 3aJIaHUH BBITTOJHEHO, HEKOTOPHIC U3 BHITIOHEHHBIX 3aaHUH,
coJiepKaT OIMTHOKH

«He TEOPETHIECKOE COJIep)KaHNe MaTepHasa He OCBOCHO, HEOOXOIMMBbIE
YIOBJICTBOPHTEIHHOY MPaKTUYeCKHE HaBBIKK Pa0OTH HE CHOPMHUPOBAHEI, OOIBIITHHCTBO
IPeTyCMOTPEHHBIX IPOrpaMMOi 00ydeHNs yueOHBIX 3a/1laHUI HEe
BBITIOJTHEHO, JTMOO Ka9eCTBO UX BBIMOJIHEHHS OL[EHEHO YHCIIOM OaJlIoB,
ONMU3KKX K MUHUMAJILHOMY; TIPY JIOTIOJIHUTEIBHOM CaMOCTOSTEIbHOM padoTe
HaJl MaTepHajIoM Kypca BO3MOXKHO MOBBIIIICHUE KaueCTBa BHIITOTHEHUS
Y4eOHBIX 3aJaHAN.

2.2 TUITIOBOE TECTOBOE 3A/IAHUE

1. Kakoe moHsTHE OTCYTCTBYET B 00IIEH KiIaccu(hUKaui aBTOMOOHIICH:
a) TPaHCIIOPTHBIE;

0) crienMalIbHbIE;

B) PbIHOYHBIE;

') TOHOYHBIE;

1) CHelMaIU3UPOBAHHBIE.

2. Kakas rpymnna MexaHu3MOB BXOAUT B YCTPOWCTBO aBTOMOOUJIS:

a) peMuccus;

0) abcMuccus;

B) TPAHCMUCCHS;

r) hopcmuccusi.

3. Yto Ha aBTOMOOMIIE SIBISETCS HCTOYHUKOM MEXaHUYECKON SHEPTUU:
a) Ky30B;

0) BHTATENb;

B) I1IaCCH;

I') aKKyMYJISITOpHas 6arapes;

1) TeHepaTop.

4. Tpancmuccus — 310 ...

a) MEXaHU3MbI TOPMO3HON CHCTEMBI aBTOMOOWJIS;

0) MEXaHU3MBI PYJIEBOTO YIIPABJIEHUS aBTOMOOWIIS,

B) arperar, BbIpa0aThIBAIOIINNA HJIEKTPOIHEPTUI0 Ha aBTOMOOWIIE;

r) 6JIOK MEXaHU3MOB, KOTOpBIE MEPEIAIOT KPYTSAIIMHA MOMEHT, OT KOJICHUATOI0 BaJla IBUraTeNsl K
BEAYIIUM KoJIEcaM aBTOMOOMIISL.

5. Kakue arperatsl He BXOJUT B COCTaB IIaCCH aBTOMOOMIIS:

a) TPaHCMHUCCHSI;

0) X0/10Bast YacTh;

B) JBUTATEIIb,

') MEXaHU3MBI yITPABIICHHS,

1) Tpy30Bas miatdopma;




€) TOIJTMBHBIN HACOC.

6. Kakue cucteMbl OTHOCSATCSI K MEXaHU3MaM YIIPaBIEHUS aBTOMOOHIIEM:

a) cucTreMa IMUTaHHUS;

0) TOpMO3Hasi CUCTEMA;

B) CHCTEMa 3a)KUTaHUS,

') CUCTEMa PYJIEBOTO yIIPaBICHHUS.

2. Tectol o Teme: «Knaccudukanus npurarencii. MexaHU3Mbl U CUCTEMBI JBUTATEIIS
BHYTPEHHETO CTOPaHUs»

1. B kakux qBUTaTENsX BHYTPEHHErO CrOpaHUs MPOUCXOIUT 00pa3oBaHue paboueil cmecu
BHYTPH €T0 LIJIUHIPOB:

a) KapOIOpaTOPHBIX;

0) NHXKEKTOPHBIX;

B) IIM3EIIbHBIX;

T') Ta30BbIX.

2. Kakoii Mexanu3m npeobpa3yeT BO3BpaTHO-IIOCTYATEIbHOE IBHKEHUE TIOPIIHS BO
BpalllaTeIbHOE JABHKEHUE KOJICHYaTOro Baja:

a) KPUBOUIMITHO-IIIATyHHBIN;

0) KapOIOPATOPHHBIiL;

B) MH)KEKTOPHBIN;

T') ra3opacipeieuTeIbHbIH;

1) CBOOOHOTO XO/1a.

3. Kak npaBuiibHO Ha3bIBaeTcst 00bEM, BEICBOOOKIaEMbIN TIPU JIBUKEHHUH MOPIIHS B [IHJIUHAPE
OT BepxHEeW MEPTBOM TOUKHU K HUKHEH MEPTBOM TOUKE:

a) MOJIHBII;

0) paboumii;

B) KaMepbl CTOPaHUS;

) KapTepa.

4. C moMOIIIbIO KaKOM CUCTEMBI B JBUTATENIC BHYTPEHHET0 Cropanust HAET TpaHChopmaIus ToKa
HU3KOTO HAIPSKEHUS B TOK BHICOKOTO HAIIPSIKEHUSI:

a) CHCTEMBI IUTAHMUS; 1) CHCTEMBI 32KUTAHUS;

0) cuCTeMbI OXJAKICHUS; €) CUCTEMbl BEHTUIISIIIHH;

B) CHCTEMbI CMa3KH; %) CUCTEMbI CUTHATTU3aI1H.

T') CUCTEMBI OTOIUICHHUS,

5. Kak BrusieT cTeneHnp cxxaTHsi Ha MOIIHOCTh M SKOHOMHYHOCTH PabOThI ABUTATES:
a) YBEIIMYUBAET;

0) yMEHBIIIAET;

B) BIIMSIHMSI HE UMEET;

1) HaKaruBaerT.

6. Kakoii MexaHn3M CBOEBPEMEHHO BITYCKAET B LIMJIMHJIPHI IBUTATENS TOPIOYYIO CMECH U
BBIMTYCKAeT OTPabOTaBIIINE Ta3bl:

a) KPUBOIIUITHO-IIIATYHHBIN;

0) razopacnpeaenuTeIbHBIN.

3. Tectrl no TeMe: «KpUBOMIMITHO-IIATYHHBIN MEXAHU3M»

1. Kakyto ¢pynkmuio B neuratene BoeimoaHseT KIIIM:

a) MPUTOTaBIMBAET TOPIOYYIO CMECh M3 MApOB TOTUIMBA M BO3/IyXa;

0) OTBOIUT JIMIITHEE TEIJIO OT JIeTajel ABUTATEIIS,



B) npeoOpa3yeT MpsIMOJIUHENHHOE BO3BPATHO-TIOCTYATEIbHOE IBUYKEHUE MTOPIIHS BO
BpalllaTeIbHOE ABM)KEHNE KOJIEHYATOrO Baja;

I) MOAAET CMa3Ky K TPYIIMMCS IOBEPXHOCTSIM JIeTaJIel ABUTaTEsL.

2. Kakoe K0j1b110 IpeI0TBpaIaeT IPOPBIB Fa30B U3 HaJl IOPLUIHEBOTO IPOCTPAHCTBA B KapTep:
a) MaclIOChEMHOE;

0) KOMIIPECCHOHHOE;

B) IIOPIITHEBOE;

T') CTOIIOPHOE.

3. KoneH4aTslil Bajl HE COAEPIKUT:

a) IIeeK;

0) wek;

B) SI3bIKQ;

I') IPOTUBOBECOB.

4. MaxoBuK:

a) YBEIMUMBAET KOMIIPECCHUIO B JBUTATEJIC;

0) paBHOMEPHO MOBBILIAET 0OOPOTHI IBUTATENS IPU HATPY3KaX;

B) paBHOMEPHO BPAIAET KOJIEHYATHII BaJl U BBIBOJUT MOPIIHU U3 MEPTBBIX TOYEK;

I') U3MeHsIeT (pa3bl ra30pacipeesICHuUs.

5. Kakne Bunb! Bitapimen npegycmorpensl B KIIM:

a) KOPEHHBIE;

0) urosabyareie;

B) IIaTYHHBIE;

r) OapabaHHBIC.

6. ITopiiHeBoi najen coeIuHsET:

a) MOpIIEHb C IMJIB30H HMIMHIPA;

0) mOopILIEHb ¢ KOJIEHYAaThIM BaJIOM;

B) MOPILEHD C IIATYHOM;

T') IOPIIEHb C KAaMEPOU cropaHusl.

7. OT Kakux (aKTOpOB MPOUCXOAUT MaJAECHNE MOIIIHOCTH JABUTATES:

a) OT YBEJIMYEHHOTO0 3a30pa MEX/1y BKJIQbIIIEM U IMIATYHHON HMIEWMKOW KOJIEHYaToro Baja ;
0) OT M3HOCA WJIM 3AJIETaHUs B KaHABKaX KOMIIPECCHOHHBIX KOJIEL.

4. Tectsl 0 TeMe: «['a30pacnpeneaTUTENBHbBII MEXaHU3M»

1. Kakyro ¢pynkiuto B 1Burarene Boinonsser [ PM:

a) MPUrOTaBJIMBAET FOPIOYYIO0 CMECh U3 TAPOB TOIUIMBA U BO3AYXa;

0) OTBOIUT JIMIITHEE TEIJIO OT JIeTaje ABUTATEIIS,

B) CBOEBPEMEHHO BITYCKAeT B LIWJIMHJAPHI JIBUraTells TOPIOYYI0 CMECh (BO3AYyX) M BBIIIYCKAeT
0TpaboTaBIIIHE Ta3HI ;

T) MOAAET CMa3Ky K TPYIIMMCS IOBEPXHOCTSIM JleTallel ABUTaTesl.

2. IlpaBHUIbHOE COOTHOIIEHHE BpAIICHMS Ta30paclpeAcIUTENbHON MIECTEPHU W LIECTEPHU
KOJIEHUaTOr0 Baja:

a)l:1;6)1:2;8)1:3;1)1:4.

3. llltanra nepenaér ycunue:

a) OT Ta30paCIPESTUTEIIHHOTO BaJia K TOJIKATEN0; 0) OT TOJIKATEIeH K KOPOMBICIIaM;
B) OT TOJIKaTeJe! K KilanaHy; I') OT KJalaHa K ra3opacipeeuTeIbHON IeCTepHe.

4. U3 xakoro marepuasa BbIIIOJHEHa HallpaBIIsioNias BTyJIKa KJIallaHOB!

a) acbecra; 0) CTa)IM; B) UyryHa; T') METAJUDIOKEPAMHUKH.



5. a3kl razopacnpeneneHus — 3T10...

a) CKOPOCTh, C KOTOPOH BBIXJIOMHBIC Ta3bl BRIXOAT U3 TIYIIUTENS;

0) KOJIMYECTBO BPEIHBIX BEIIECTB B BHIXJIOMHBIX ra3ax;

B) MOMEHTBI OTKPBITHUS U 3aKPBITHS KJIATAHOB OTHOCUTEIIEHO MEPTBBIX TOUECK, BHIPAKCHHBIC B
rpaaycax MoBOPOTa KOJIEHYATOTO Baja,

') CKOPOCTh OTKPBITHS U 3aKPBITHS KJIallaHOB OTHOCUTEIEHO MEPTBBIX TOYEK .

6. BHeminnmu nipuzHakamu HeucnpaBHocTu ['PM nBuratesns siBISIOTCS:

a) YMEHbIIICHHE KOMIIPECCUU U XJIOTIKH BO BITYCKHOM U BBIITYCKHOM TPyOOIPOBOAAX;
B) MaJieHWEe MOLTHOCTHU ABUTaTENsl U METANINYECKHE CTYKH;

I') BCE MEepPEeUnCIICHHbIE (PaKTOPHI.

7. Ilnoxoe npuieraiue KiamnaHa K Ceiily BO3MOKHO BCJIEIACTBHE:

a) KOpOOJICHHSI TOJIOBOK KJIAIAHOB;

0) 3aeAaHus CTEPKHS KJamaHa B HAIIPABJISIFOLIEH BTYJIKE;

B) OTCYTCTBHSI 3230pa MEX/1y CTEP>KHEM KJIallaHa ¥ KOPOMBICIIOM;

T') BCEX MepPeUYHCICHHBIX (aKTOPOB;

8. PerynupoBka TemioBoro 3a3opa B KjanaHax IPOU3BOAUTCS JUIS:

a) obecrieyeHNs MIIOTHOM MOCAAKHU KJIaraHa B CelJie;

0) oOecrnieueHHs TUIOTHOM MOCAIKK KilaraHa B HAIIPaBJISIONIEH BTYIIKE;

B) o0eCreueHus TUIOTHOTO MPUJICTAaHUS KJIalmaHa K KOPOMBICITY;

r) obecrieueHus OecryMHOM pabOThI ra3opacipeieUTEIbHON IECTEPHHU.

5. Tectol o Teme: «CucreMa OXJIXKICHUS

1. Kakyto pyHK1IMIO B IBUTATENE BBIMOIHSIET CUCTEMA OXJIAXKICHUS:

a) MPUTOTABJIMBAET FOPIOYYIO CMECh U3 MapOB TOILTUBA U BO3AYXa;

0) OTBOJUT TEILIO OT JeTalleil ABUTaTeNsl U MepelaéT ero OKPYKaroleMy BO3IYXY;

B) CBOEBPEMEHHO BITYCKAeT B IIMJIMHPHI ABUTATENS TOPIOYYIO CMECh (BO3IYX) U BBITYCKAET
0TpaloTaBIITHE Ta3HI ;

T') MOJAET CMa3Ky K TPYIIMMCS IIOBEPXHOCTSIM JISTaJICH JBUTATEIISI.

2. IIpobka paguaTopa UMEET KJIanaH:

a) MIePEeyCKHOM; 0) peNyKIIMOHHBIN; B) TAPOBO3AYIITHBIM.

3. BoasHOl Hacoc:

a) obecrieuynBaeT MPUHYIUTEIbHYIO BEHTUIISIIINIO KapTepa IBUTaTels;

0) obecrieunBaeT MPUHYIUTENBHYIO ITUPKYIISIINIO OXIKIAOMICH KUAKOCTH;

B) o0ecrneunBaeT NPUHYAUTEIbHYIO IUPKYIIALIUIO Macia.

4. TepMoCTaT B CUCTEME OXJIQXKJACHUS BBITIOJIHSET POJIb:

a) Hacoca; 0) mpeoOpa3oBaTes; B) KianaHa; T) GpuibTpa.

5. C KakuM YCWJIHEM W BEJIMYNHOMN MPOruda JOKHO OBITH OTPETYIMPOBAHO HATSHKCHUE PEMHS
MIPUBO/JIa BOJISIHOTO Hacoca:

a) 1-2 xr — 5-10 mMm; 6) 2-3 xr — 15-20 mm; B) 3-4 kr — 10-15 mwm; 1) 4-5 kr — 15-20 mm.
6. Jlns ynaneHust HAKUIA KaKUM pacTBOPOM CIIeAyeT IPOMBIBATh PaJUATOP:

a) eaKoro Kanwus; 0) eIKoro HaTpa; B) €AKOT0 0apwsi; T') €IKoro oOpoma.

7. Tocon u anTU(DPU3 SABIISIOTCS:

a) TIOJIOTPEBAIOIINMHE SKHIKOCTSIMU;

0) pacTBOPSIONIMMHU KUIKOCTIMU;

B) KOHCEPBUPYIOIIUMH KHJIKOCTSIMU;

T') He3aMep3aloIUMU KUIKOCTSIMHU.



8. UTo nmpon30oiAET, €ciiM KialaH TepMOoCcTaTa 3aJIsKET B OTKPHITOM MOJIOKEHUU:

a) IBUTATENh OYAET MeperpeBaThCs;

0) nBurarens OyAeT MepPeoXJIaXaaThCs;

B) JIBUTATENIb OyJIET IETOHUPOBATH;

T') ABUraTens OyneT paboTaTh B IITATHOM PEXKHUME.

9. Kakue onepauuu no TO-2 BKIrOUaeT CUCTEMA OXJIAKICHU:

a) MPOBepKa HATSKEHHs pEMHS IPUBOJAa BEHTUJISTOPA;

0) mpoBepKa KpeIuIeHus paiuaTopa, BOJSHOTO Hacoca U BEHTUIISITOPA,

B) MpoBepKa paboTOCIIOCOOHOCTH IMapOBO3IYIIHOTO KJIallaHa IPOOKU paauaTopa;

') CMa3Ka MOIIUITHAKOB BOISTHOTO HACOCA;

1) BCE [IEPEUNCIICHHbIE IEHCTBUS.

6. Tectsl 0 TeMe: «CMaz0uHast CUCTEMaY

1. Kakyto pyHKIHIO B IBUTATENIE BBIOIHSIET CUCTEMA CMAa3KH:

a) MPUTOTABJIMBAET FOPIOYYIO CMECh U3 MAapOB TOILTMBA U BO3AYXa;

0) OTBOJUT TEILIO OT JeTallell ABUTaTeNsl U MepelaéT ero OKPYy>KaroleMy BO3IyXY;

B) CBOCBPEMEHHO BITYCKAeT B LMJIMHIAPHI JBUTATENsl TOPIOYYI0 CMECh (BO3/AYyX) W BBIYCKAeT
oTpaboTaBIIKE ra3kl ;

r) obecrieurBacT Mmojady Macia K TPYIIUMCS TOBEPXHOCTSM JETalleh U ero (QUIbTPALIUIO.
2. B kakux equHUIIAX U3MEPSIETCS BA3KOCTh Maciia:

a) JIDKOYJIAAX; 0) CAHTUCTOKCAX; B) MOJISIX; T') OailTax; 1) JIFOKCax.

3. Kakoit mapameTp Macia, He SIBJISIETCS €r0 U3MEPHUTEIIEM:

a) TeMIlepaTypa 3acTbIBaHus; 0) CTAOUIBLHOCTD; B) BA3KOCTD; I') TEMIIEPATypa BCIBIIIKH;
1) HarapooOpa3oBaHue.

4. Kakue tunsl cmasku B JIBC cy1ecTByoT:

a) pasOpblruBaHueM; ©) TOJA JaBICHHEM; B) BCE TEPEUYHCIEHHBIC; T) CaMOTEKOM; [I)
KOMOMHHUPOBaHHBIE.

5. MacnsiHblil Hacoc B cucTeMe 00eCeunBaeT:

a) ¢uiabTpanuio Macia; 0) pereHepHupoOBaHHUE Macia; B) CO3/IaHHE HEOOXOIUMOTO JIaBJICHUS
Macia; T') MPeIOXPaHsIET CUCTEMY OT H30BITOYHOTO JTABJICHUS MacIa.

6. MacIsHBII HacOC KaKOTO THITA TPAUMEHSICTCS B JBUTATEIISX BHYTPEHHETO CTOPAHUS:

a) pOTOpPHOro; 6) TYpOOBMHTOBOI'O; B) PEAKTUBHOT0; T') LIECTEPEHYATOTO.

7. Kakoii Bug GpuiibTpauy Macia He IPUMEHSETCS B ABUTaTelIe BHYTPEHHETO CTOPaHMUS:
a) Mo JaBJeHHeM; 0) MH)KEKTOPHBIN; B) LIEHTPOOESKHBIH.

8. Kakoe naBneHue macina B IBUraTelie OmacHee:

a) MOBBIIIEHHOE; 0) MOHMKEHHOE; B) HOPMAaJIbHOE.

9. Ha3naueHue peqyKIIMOHHOTO KJIallaHA B CUCTEME:

a) MpeJI0XpaHseT JIBUTATEe)Ib OT IIOHWKCHHOTO JaBIICHUS Maclia;

0) mpeToXpaHsAeT IBUTATEb OT MOBBIIICHHOTO JIABJICHHUS Macla;

B) MPEJOXPAHSIET JBUTATENb OT 3arPsS3HEHUS Maca.

10. Ot kakux (pakTOpoB OyIET MPOUCXOAUTH MOHIKEHUE IaBIICHUS Maclia B JIBUTaTee:
a) OT HEJIOCTAaTOYHOTO YPOBHSI Macja B cUcTeMe; 0) pa3KIKEeHUs Macla;

B) HEHCIIPABHOCTH MAaCJISTHOTO HACOCa; T') OT BCETO MEePEUUCICHHOTO;

1) TIOJITEKAHMsI Maclia Yepe3 HETUIOTHOCTH B COSAMHEHUSX MaCIIONPOBO/IOB.

11. IIpu TO cuctembl cMa3Ku MPOU3BOIAT 3aMeHy Macia. I[Ipu 3ToM d9ro emé HeoOXOoauMo
3aMCHHUTB:



a) MaCJISTHBIA HAacocC; 0) MacIONPOBO/IBI; B) MPEIOXPAHUTEILHBIN KJIalaH; T') CBEUN 3aKUTaHNS,
1) MacJIsSiHBIA (DMIIBTP; €) KOMMYTATOP; %) MACJISIHbIM LIyTL.

7. Tectsl o TeMe: «CrucTemMa MUTAHUS

1. Kakyto pyHKIHIO B IBUTATEIIE BBIMOIHSICT CUCTEMA TUTAHUS:

a) OTBOJUT TEIUIO OT JIeTajel ABUTATENs U NepeaacT ero OKpyKaromemMy BO31yXy;

0) obecrieunBaeT XpaHeHUe, OYUCTKY U M0Jjauy TOILJINBA, IPUTOTABIMBAET FOPIOYYIO CMECh U3
MapoB TOIUTMBA U BO3AYXa;

B) CBOEBPEMEHHO BITYCKAeT B IIMJIMHPHI IBUTATEJIs TOPIOYYIO0 CMECh (BO3/1yX) U BBIITYCKAET
oTpaboTaBIINE ra3bl ;

r) o0ecrieynBaeT nojauy Macia K TPYIIUMCS TOBEPXHOCTSIM JeTallei U ero (puiabTpammio.
2. Kakoii mapameTp He OTHOCUTCS K XapaKTepUCTHUKE OEH3MHa:!

a) UCTIApsIeMOCTh; 0) yIETbHBINA BEC; B) B3PHIBAEMOCTH; T') TEIUIOTBOPHOCTS;

J1) CTOUKOCTb MPOTUB JETOHAIINH.

3. HopmanbHas TOIUIMBHAS CMECh — 3TO ...

a) cMech y KOTOPO# MpomnopIius TorumBa 1 Bozayxa 1 :17;

0) cMech y KOTOPOI Mponopius TOMIMBa U Bo3ayxa 1 :13;

B) CMECh Y KOTOPOU MpOnopIius ToranBa u Bozayxa 1 :10;

I') CMeCh y KOTOPOM npomnopuust TOmirMBa 1 Bo3ayxa 1 :15.

4. TorIMBHBIN HACOC BBICOKOTO J1aBJIEHUS! O0ECIIEUNBAET:

a) OYMCTKY TOIUIMBA; 0) MOady TOILTMBA K (POPCYHKAM JIBUTATEIIS;

B) BIIPHICK TOIUIMBA B IIWJIMH/IPHI IBUTATEIS;

T') U3BJICYEHHE TOIUIMBA U3 0aKa U MoJady ero K (GUIbTPYIOIIEMY SJIEMEHTY.

5. deroHanus — 370 ...

a) TMHAMUYECKHI QakTop Mpu ABMKEHUU aBTOMOOMIIS; 0) B3pHIBHOE CTOpAaHUE TOIUIHBA,
B) IIEHTpoOeXKHAas cuiia MPU MOBOPOTE aBTOMOOUIISL; T') TEIUIOTBOPHOCTh OEH3MHA.

6. DKOHOMai3ep HY)KEH JUIA:

a) o0eHEeHUs Toprouel cMecu; 0) o0oraleHus roprodell CMecH MpH TOJIHON Harpy3Ke;

B) MHBEPTHUPOBAHUS TOIIMBA; T') MTO/IaYM 3aKUCH a30Ta.

7. Ilpn KakuX HEUCIPABHOCTAX B CUCTEME MUTAHMS KapOIOPATOPHBIX JBUTATENICH

OyIeT uATH epepacxo]l TOTUINBA!

a) MPU 3aCOPEHUU TOIUTMBHOTO KHUKJIEPA; 0) MPH 3aCOPEHUH BO3TYIITHOTO KUKIEPA;

B) MpU OTKa3e pabOThl YCKOPUTEIHLHOTO HACOCA; T') PU OTKa3e paboThl SKOHOMAali3epa.

8. Kakoe n3enbHOe TOIUIMBO MEHEE BSI3KOE:

a) neTHee; 0) 3UMHEE; B) apKTUYECKOE; T') CYOTPOIIUYECKOE.

9. Kakas onepanus He BXoAuT B TO cuCTEMbI MUTaHHUS:

a) CIIUB OTCTOS U3 TOIUTMBHOTO Oaka; 0) 3aMeHa BO3AYIIHOTO (PUIIBTPA;

B) yJaJIeHHEe KOH/IeHCcaTa U3 PeCCUBEpa; I') MPOMbBIBKA TOILTMBOIIPOBO/IOB;

€) peryMpoBKa ypoBHs TOIUIMBA B IOIUIABKOBOM KaMepe; /1) 3aMeHa TOIUIMBHBIX (UIIBTPOB.
8. TecTbl Mo TeMe: «IIEKTPOOOOPYAOBaHNE ABTOMOOUIIS

1. Kakoii mpubop sBIsI€TCSI HCTOYHUKOM TOKA MPHU HEe paboTaroeM JBUraTene:

a) reHepaTop MEPEMEHHOTO TOKa; 0) KOMMYTATOp; B) aKKyMYyJsTOpHas OaTapes;

I') KOMIIpECCOD; 1) PeJe-peryasTop; €) CUTHAIN3aTop.

2. Kakoii mpubop sBIsS€TCS UICTOYHUKOM TOKa MpU padOTaOIIEM JABUTATENE:

a) reHepaTop NEPEMEHHOT0 TOKa; 0) KOMMYTATOp; B) aKKyMYJISITOpHast OaTapes;

T') KOMIIPECCOP; ) PENIe-PErysiToOp; €) CUTHAIN3ATOP.

3. KakoBo Ha3Ha4YeHUE pese-perynsaropa:



a) TpaHC(HOPMHPYET TOK HU3KOTO HAIIPSKEHHSI B TOK BHICOKOTO HAIPSKEHMS;

0) perynupyeT HanpspKeHHE TeHepaTopa U OTPaHUYMBAET CHITY TOKA B DJIEKTPUUYECKOH IITIH;
B) MPEIOXPAHSAET ICKTPUUECKYIO LIEMb OT KOPOTKHUX 3aMBIKaHUIA;

r) mpeoOpa3yeT XUMHUUECKYIO SHEPTHIO B AJIEKTPHUECKYIO.

4. Amnep-yac — 310 ...

a) HalpsDKEHHUE, KOTOPOE MOXKET BbIpabaThIBaTh aKKyMYJIATOpHAas OaTapes;

0) cuiia ToKa, KOTOPYIO MOKET BbIpabaThIBaTh aKKyMYJISITOpHas Oatapes;

B) EMKOCTb aKKyMYJIATOPa, KOTOPBIM MOXKET JaBaTh TOK chjIoi a 1A B Teuenuu 1Y;
I') eAMHULA, XapaKTepu3yolas paboTy pesie-peryisropa.

5. Katymika 3a)Kuranus siBJsieTCst:

a) ctabunmsaropom; 0) TpaHchOPMATOPOM; B) BEIIPSIMHUTEIIEM;

I') IoJpKUTaTeIeM padoueil cMecH BHYTPH LMJIMHIPOB JIBUTATEIIS;

1) HAKOTIUTEJIEM JICKTPUYECKON SHEPTHH.

6. Ha3HaueHue oKTaH-KOppEKTOpa:

a) 9TO NpUOOP, BHINOJIHAIOLIMNA KOHTPOJIb 38 YPOBHEM TOIUIMBA B OaKe;

0) cocTaBHas 4acTh IpepbIBATEIA-PACIPEAETUTENS CUCTEMbI 3aKUTaHUS;

B) KOHTPOJIbHO-U3MEPUTENIbHBIN IPUOOP, YCTAaHOBICHHBIHN Ha IUTKE;

I') ClIEUUAIU3UPOBAHHBIA HHCTPYMEHT ciiecaps [0 pEMOHTY aBTOMOOMJIEH.

7. Kakast HencpaBHOCTB B CTapTepe BBI30OBET OTKA3 B €ro padoTe:

a) mojaropanue mMETOK; 6) 0OPHIB B 0OMOTKAaX CTaTOPa; B) BCE MEPEUNCICHHOE;

r') OOpBIB B 0OOMOTKAaX POTOPA; €) OTKa3 pabOThI BTATHBAIOIIETO pele.

8. UTO HEe OTHOCUTCS K KOHTPOJIbHO-U3MEPUTEIbHBIM IPUOOpaMm:

a) amnepmMmerp; 0) ykaszarenb ypoBHs TOIUIMBA; B) YKa3aTelb JaBJICHUs Macia;

I') apeoMeTp; 1) yKa3aTelb TEMIIEPaTyphl OXJIAXKIAIOLIEH KUIKOCTH; €) MaHOMETP.
9. Kaxkoif 3a30p J0K€eH OBITh MEXKIY 3JIEKTPOIaMHU CBEYH:

a) 0,1 - 0,2 mm; 6) 0,3 —0,4 mm; B) 0,5 —0,6mMm; 1) 0,7 — 0,8 MM.

10. Kakoii 3a30p 10KEeH ObITh KOHTAKTaMHU MPEPhIBATEI-PACIPEACTUTES:

a) 0,1 -0,2 mm; 6) 0,3 — 0,4 mm; B) 0,5 —0,6mm; 1) 0,7 — 0,8 MM.

9. Tectsl o Teme: «TpaHncMuccusi aBTOMOOUIIS

1. TpancMuccust aBTOMOOMIIS — 3TO. ..

a) PHeproHakariMBaroIas nepeaaya; 0) sHeprocoeperaroias nepeaaya,

B) CHJIOBas Mepenaya; I') MoauUIMpOBaHHAas Mepeiayda; €) Teyenepeaaya.

2. Kakoil y3es He OTHOCUTCS K TPAaHCMHCCUU aBTOMOOMIISA:

a) cuerieHue; 6) KopoOka mepeMeHsbl Nepeiay; B) pa3gaTodHas KopoOKa;

r) muddepeHnuan; 1) aMoOpTU3aTop; €) rIaBHas rnepeaaya.

3. CreruieHre Ha aBTOMOOMIIE 00ECTICUNBAET CIIECIYIONTNE JCHCTBUSA:

a) KpaTKOBPEMEHHO pPa3beIUuHSIET ABUTaTeNh OT TPAHCMHUCCHU;

0) oOecnieurBaeT TUIABHOE TPOTAHME aBTOMOOMIIS C MECTa;

B) O€CIIyMHO MEpeKIItoYaeT Nepeiayun; I') BBHIIOIHIET BCe EPEUHCICHHbIE TeHCTBUS.
4. C moMoI1IbI0 KaKOTO MEXaHU3Ma Mbl MOXEM YIPABIATH CKOPOCTHIO BPALICHUS U KPYTSIIUM
MOMEHTOM Ha BEAYIIHUX KoJécax:

a) cueryieHreM; 0) pa3laToOYHON KOpoOKoif; B) nuddepeHuanom;

') KOpOOKO# mepeMeHsbl Iepeiay; /1) TJIaBHOU Mepeiayeil; €) pelyKTOpOM.

5. Ilepenatounoe 4nciao — 31O ...

a) YHCII0 XapaKTePU3YIOIee CTENICHb C)KATUSI CMECH B IIMJIMH]IPE ABUTATEIS;

0) YKCII0 TaKTOB MpHU padbOTe ABUTATENSI BHYTPEHHETO CTOPAHMS;



B) YKCJIO, TIOJTy4aeMoe OT JIeJICHUs Yucia 3yObeB BEJOMOM IIECTEPHH HA YUCIIO 3yObeB BEayIeH
IECTEPHHU.

6. J11st yero Hy>kHa KapAaHHas Tepeiada Ha aBTOMOOHIIE:

a) JUIs Iepeiayn KPYyTAIIEr0O MOMEHTa OT KOPOOKH MepeMeHbl iepeiay K IIIaBHOM nepeaye;
0) s obecrieueHus mepeayn KpyTsIero MOMeHTa OT JuddepeHimaia Ha MoIyocH;

B) J1J1s1 00eCIieYeHUs MUKPOK/IMMAaTa B KaOMHE aBTOMOOUIIS;

T) JUIsl Iepeiayyl KpyTSAIIero MOMEHTa OT IJ1aBHOU nepenaun K nuddepenuany.

7. Haznauenue nuddepenimana 3akioyaeTcs B CIeAyOIeM:

a) 9TO MEXaHU3M, 00ECIIeUNBAOIINI BpallleHHue BEAYIINX KOJIEC aBTOMOOMIIS C pa3HOU yrIOBOM
CKOPOCTBIO;

0) 3TO MexaHU3M, 00ECTICYMBAIOIINI LIEHTPOOEKHYIO OYHCTKY MAacia B JABUraTelIe;

B) 9TO MapaMeTp, XapaKTePU3YIOIINHA TUIOTHOCT AJIEKTPOJINTA B aKKyMYJISITOPHOH OaTtapee;
T') 3TO MapaMeTp, XapaKTepU3YIOIIUil, OKTAHOBOE YHCIIO OCH3MHA.

8. Bennunna cBOOOIHOTO X0/a MeJallv CIETUICHUS JOKHA OBITh:
a)l-2mm;6)3—-4MM;B)5—-6MM;T) 7 —9 Mm; 1) 10— 12 mMm.

9. 3-3a KakuX HEUCIPABHOCTEH BO3MOXKHO CaMOIIPOU3BOJILHOE BHIKIIFOUEHHUE Tepeay:

a) U3HOC 3yObeB LIECTEPEH U My(ThI CHHXPOHHU3ATOpa; 0) HEMOJIHOE 3alleTNICHUE IECTePEH;
B) M3HOC (PMKCHPYIOLIETO YCTPOHCTBA; I') BCE MEPEUNCIICHHOE.

10. TecTsl 10 Teme: «X010Bask YACTh aBTOMOOUIIS»

1. Kakoii y3enm He OTHOCHTCS K XO0BOW 4aCTH aBTOMOOMJIS:

a) pama; 0) IepeIHII MOCT; B) 3aIHHI MOCT; T')pECCOpHas TOJBECKa; 1) Koéca,

€) rpy3oBas miatdopma; ) aMOpPTU3ATOP; 3) IIUHBL.

2. Yto o3HayaeT MoHATHE «Oa3a aBTOMOOUIIS»:

a) 9TO BCE TO, YTO BXOJUT B YCTPOHCTBO aBTOMOOMIIS; 0) 3TO 00BbEM Ipy30BOi MIIaTHOPMBI;
B) 3TO PaCCTOSIHHE MKy CepeMHAMU IIUH MEePEIHNUX WIIN 33 JHUX KOJIEC;

I') 3TO PAaCCTOSTHHE MEXy OCSIMU MEePEHUX U 3aHUX KOJEC.

3. Kakoe coenmHeHNE MPUMEHSETCS IPH COSTUHEHNN COCTABHBIX YaCTEeH paMbl:

a) 6o1TOBOE; 0) MIMUIIEYHOE; B) BUHTOBOE; T') 3aKJIETIOYHOE; /1) CBAPOUYHOE.

4. Kakas 9acTp HE BXOJHUT B COCTaB aBTOMOOMIIEHON TIOKPBIIIKH:

Kapkac; 0) 6erosas Topoxka (IIPOTEKTOP); B) OOPTOBAsi 4acTh; ') OOKOBAs 4acCTh;

1) ByJIKaHU3allMOHHASI YacCTh; €) BCE TIEPEeUNCIICHHOE.

5. Kakux THIOB aBTOMOOMIBHBIX IITUH HE CYIECTBYIOT:

a) TuaroHanbHble; 0) paguanbHbIe; B) BEpTUKAIbHBIC.

6. AMOpTH3aTOpPbI HA aBTOMOOMIIE BHITIOTHSIOT:

npeoOpa3oBaHUE BO3BPATHO-TIOCTYIIATEIBHOTO IBUKCHHUS BO BpaIIaTeIIbHOE;

0) ypaBHOBEIINBAIOT KPYTUIBHBIE KOJICOAHNS,

B) ranieHue KojeOaHuil; €) yBelnueHue TnHaMu4eckoro (akrtopa.

7. Yto HY>KHO COOJIO/IaTh MPH BHITIOJIHEHUH IEMOHTAXa M MOHTa)Ka aBTOMOOWIIBHBIX IIIHH:
MIPOU3BOIUTH PAOOTHI BIATTH OT aBTOMOOUIIS;

0) U3YYUTH KOMITbTEPHYIO TUATHOCTHKY JaHHOW OTepaIny;

B) COOJIIO/IaTh TIPaBUIIa TEXHUKH 0€30MaCHOCTH MPH BBIMOJTHEHUU PadoT;

1) BBITIOJIHATE paOOTHI C HCIOIB30BAHNUEM THAPOIIpecca.

8. Kakast MuHUMaITbHAs OCTaTOYHAsI TITyOWHA MPOTEKTOPA TOJHKHA OBITh Y JIETKOBBIX
ABTOMOOMIIEH:

a) 0,8 mm; 6) 1,0 mm; B) 1,6 MM; T) 2,0 MMm.



9. Kakas MuHuUManbHasg ocTaToO4yHas TJyOMHA MPOTEKTOpa [OJKHA OBITh y T'PY30BBIX
aBTOMOOMIICH:

0,8 mm; 6) 1,0 Mmm; B) 1,6 Mmm; 1) 2,0 MM.

10. Kakas HeucnpaBHOCTh HE OTHOCUTCS K XOJJOBOM 4aCTU aBTOMOOMIIS:

a) YBEIIMYCHHOE CXOXKICHHE KOJIEC; 0) YBEIMUEHHBIA pa3Bai KOJIEC; B) TOPE3bl, OOHAKAIOIINE
KODJI UIMHBL; T') YBEJIMYEHHBIH U3HOC TOPMO3HBIX KOJIOIOK; /1) IOTHYTOCTh PaMbl; €) TPEUIMHbI Ha
JTICKE KOJIeca; %K) YBEJIMUYECHHBIA U3HOC IIKBOPHEH.

11. Tectsl o Teme: «CuCTEMBI yIIpaBIECHUS aBTOMOOUIIEM)

1. Kakas cucrema He OTHOCUTCS K YIIPABJICHUIO aBTOMOOMIIEM:

a) TOPMO3Has CUCTeMa; 0) cHcTeMa MTUTAHMSI; B) PYJIICBOE YIIpaBICHHE.

2. KoMmpeccop BBIIOJIHSAET CAEAYIOLUE NEHCTBUSA:

a) HarHeTaeT Macilo B CUCTEMY CMa3KH;

0) 3acTaBisieT HUPKYIUPOBATH OXJIAKIAIOIIYIO KUIKOCTh;

B) c03/1aéT HEOOXOAMMOE JaBlIEHUE BO3AyXa ISl TOPMO3HBIX Kamep KOJEC;

') CMEIIMBAET TOIUIMBO U BO3AYX B OMPEICIIEHHON MPOMOPIMH ISl CTOPAHHUSL.

3. T'uapoycunuTenb BHIIOTHSET CAEAYIOUINE NEHCTBUS:

YBEIUYHMBACT HUPKYIISIHIO OXJIKJAFOIIEH KUAKOCTH;

0) yBeTMUMBaET JaBJICHUE Macjia B CUCTEME CMa3KH;

B) HArHETAaeT JU3EJIbHOE TOIIMBO K (POPCYHKAM;

r) o0ecrieynBaeT BpalleHHE PYJIEBOTO Kojeca ¢ HEOOIBIIUM YCHITUEM.

4. Kakast HEeMCHpaBHOCTh HE OTHOCHUTCS K PYJIEBOMY YIPaBIECHUIO aBTOMOOMIIS:

a) MOBBIIIEHHBIM CBOOOIHBIN X0 PYJIEBOT0 KOJeca;

0) 3aemaHue MOIIUITHUKOB PYJIEBOTO MEXaHU3MA;

B) TOBBIIICHHBII U3HOC BKIIAJIBIIIECH KOJIEHYATOTO BaJla;

T') IOTHYTOCTh PYJIEBBIX THT;

1) TIOATEKaHHE CMa3Ku U3 KapTepa pyJIeBOro MeXaHu3Ma.

5. IloueMy Heb3s1 CMEIIMBATH TOPMO3HBIE )KUIKOCTH Pa3IMIHBIX MAPOK:

a) OHU JIETKO CMEUINBAIOTCS; 0) OHU B3pBIBAIOTCS; B) OHU PacCIauBaIOTCs;

T') OHU 3aTBEP/CBAIOT; /1) OHU MPEBPAIIAIOTCS B KEIC00pa3HyI0 Maccy.

6. Kakas HeucrpaBHOCTh HE OTHOCHTCS K TOPMO3HOM crcTeMe aBTOMOOUIIS:

MOJITeKaHWe TOPMO3HOMU KHUJIKOCTH; 0) TIOJIOMKA MPY>KUHBI, CTATUBAIOIICH KOJIOIKH;

B) U3HOC MOJABECHOTO MOIIMITHUKA; T) U3HOC MOAIINITHIKOB KOJIEHYATOT0 Bajla KOMIIPECCopa;

1) HETEPMETUYHOCTH OAJUIOHOB PECUBEPA; €) U3HOC KyJIauka SKCIIEHTPHUKA.

7. CKOJIBKO 4Ye€JOBEK HYXKHO JJIsi MPOBE/ICHUs ONEpalliy MO yJaJIeHHIO BO3yXa, MOIMAaBIIEro B
THJIPOTIPUBOJI TOPMO3HOM CHCTEMBI:

onuH; 0) 1Ba; B) TpH; T') 4eM OOJIbIIE, TEM JTyUIIIe.

8. Kakas omepanust mo TO TOpMO3HO# CHUCTEMBI ¢ TTHEBMOIIPUBOIOM JIOJDKHA OBITH BBITTOJTHEHA
OpU TEepexoJie aBTOMOOMIISI C BECEHHE-JETHEro Iepuoja SKCIUTyaTallud Ha OCEHHEe-3UMHHA
MePUOJ IKCILTyaTallUuu:

a) MOKPacHUTh IIKUB MPUBOJIa KOMIIpeccopa; 0) OTPeryarupoBaTh MPUBO TUAPOYCUITUTEIIS;

B) YJAJIUTh KOHACHCAT U3 OAJUIOHOB PECUBEPA; T') 3aMEHUTh PE3NHOBBIE MEMOPAHBI TOPMO3HBIX
KaMmep; 1) IpOKavaTh BO3IYyX C TOPMO3HBIX IIJIAHTOB.



2.3. TEMBI JIJISI TOKJIAJIOB (PE®EPATOB)

VYcnoBust SKCIUTyaTallid, PEXHUMBI PaOOThI U TpeOOBaHMSA, NPEABABISEMBIE K
HHEPTEeTUYECKUM YCTAHOBKAM aBTOMOOMIICH U TPAKTOPOB;

Knaccugukanuio TeroBsIX IBUraTeneii, NpeuMyIIecTBa U HEJOCTATKH MOPIIHEBBIX
JIBUraTeseil BHYTPEHHETO CrOPaHUsl IO CPABHEHUIO C JABUTATEJISIMU HETPAJAUIMOHHBIX THUIIOB U
CXEeM;

TenneHunu pa3BUTHS aBTOMOOMIIBHBIX U TPAKTOPHBIX JBUTATENEH U UX COBPEMEHHBIN
TEXHUYECKUN YPOBEHb;

Konctpyknuto ocHoBHbIx Mexanu3MoB JIBC, nelicTByromue B HUX  CHJIBI,
OpeIbABIsiEeMble K HUM W HX JeTalsM TpeOOBaHHUS, KOHCTPYKTHBHBIE M TEXHOJIOTUYECKHE
METO/bI, 00EeCTIeYNBAIONINE BBIMOJHEHHE 3TUX TPeOOBaHMU, CXEMbl M KOHCTPYKLHUHU Y3JIOB U
arperaTtoB CUCTEM JBUTATENIs;

TepMoanHaMUYECKUE UKl TOPIIHEBBIX U KOMOMHUPOBAHHBIX JIBUTATENEH;

OcoOenHocTy mpoTekaHus AercTBUTENbHBIX HUKIOB JIBC, cBolicTBa paboumx Ted,
pabouue npoueccel B [IBC;

OddextuBupie mnokazarenn JBC, Merombl wuX YIy4IIEHHS;, OKOJOTHYECKHE
[oKa3arenu paboThl JBUTaTEIEeH, 3aKOHOMEPHOCTH NPOTEKAHUSI XapaKTEPUCTUK JBUTaTENIEH;

OcobenHoctn paboOTBl W MONOOpa JBUTATENEWd JUIS TPAHCIOPTHBIX CPEACTB
Pa3IM4YHOrO Ha3HAYEHHUS.

Kputepuu onienuBanus

IIIxaxa omeHNBaHUA Kpurepun ouennBanus

«OMAUYHOY OO6yuaromuiics r1y00oKo U cOAepKaTeIbHO PACKPBIBAET TEMY
JIOKJIaJia, He JONMYCTUB OMMOOK. OTBET HOCUT pa3BEPHYTHIN U
HCUYEPIBIBAKOIINNA XapaKTeP

«xopouioy O6yanOHlHﬁCH B ICJIOM PACKPBIBACT TCMY AOKJIaZd, OAHAKO OTBCT
XOTs OBbI Ha OJVH U3 HUX HC HOCUT PA3BCPHYTOI'O0 N MCHUCPIILIBAIOIIICTO
XapaxkTepa.

«y0061emMEOPUMENLHO» OOyuaromuiics B IIEJIOM PacCKpbIBAET TEMY AOKJIANa U JOMYCKAET Psf
HETOYHOCTEH, (PparMEHTapHO PACKPBIBAET COJIEPIKAHNE
TEOPETUUECKUX BOIPOCOB UJIM MX PACKPBIBAET CO/AEPKATEIBHO, HO
JIOTTyCKasi 3HAYUTENIbHbIE HETOUHOCTH

«He OOyuaromuiicss He BiIajieeT BIOpaHHOM TeMoi
YIIOBIIETBOPUTEIIHLHO»

2.4 JIABOPATOPHBIE PABOBI

JIa6oparopnas pabota 1. PEI'YJINPOBOYHAS XAPAKTEPUCTUKA ABUT'ATEJIA C
NCKPOBBIM 3AXUT'AHUEM I10 COCTABY CMECHU

JIaboparopnas padota 2. PETYJIMPOBOYHASI XAPAKTEPUCTUKA ABUI'ATEJIA 1O
YIJIY OIEPEXXEHUA 3AXKUT' AHU A

JlaGoparopnas padota 3. HATPY30UHAS XAPAKTEPUCTUKA KAPBIOPATOPHOI'O
JAIBUT'ATEJIA




Jlaboparopnas padota 3. HATPY30UHA S XAPAKTEPUCTUKA OIU3EJIBHOI'O
JBUTATEJIA

Jlaboparophas pabora 4. CKOPOCTHASA XAPAKTEPUCTUKA ABUT'ATEJIA C
NCKPOBbBIM 3AXKUT'AHEM

Jlabopartopnas padora 4. CKOPOCTHASA XAPAKTEPUCTUKA

JU3EJIBHOI'O ABUTATEJIAA METOJJUYECKUE YKA3AHIA 110 BBITIOJIHEHUIO
JIABOPATOPHBIX PABOT

W3ydyeHne TeOpHM aBTOTPAKTOPHBIX JBHUTrAaTENICH MPEAIOJIaracT BbIIIOJIHEHHE Psiia
1a00paTOpHBIX pabOT MO UCHbITaHUIO ABUraTenel. [lpu aToM npecnenyercs 1enp 3aKperieHus
TEOPETUYECKUX 3HAHUHU 10 U3Yy4aeMOMY KypCy, OJYyYEHHUIO IPAKTUUECKHUX HABBIKOB I10
ucneltanuto JIBC u ananusy pe3ysabTaToB ATHUX UCIIBITAHUMN.

HacTosmue Metoauueckne yKa3aHus COIepKaT KpaTKUN TEOPETUUECKUN MaTepua U
PEKOMEHIANNH TI0 BBITOTHEHUIO J1a00PATOPHBIX paOdOT M COCTABICHUIO OTYETOB.

Opranu3zanus 1a00paTOPHbIX 3aHATUH.

[Tepen naGopaTopHOil pabOTOM KaXKblil CTYIEHT JOKEH BHUMATEJIbHO 03HAKOMUTHCS € €€
IpOTrpaMMOil, METOAMKOMN IPOBEIEHHS ONBITOB, CIEHU(UIECKUMU OCOOCHHOCTSIMHU B
000pyIOBaHWHU U U3MEPUTEIILHOMN amnmapaTypsl sl JaHHOM J1TaO0opaTOpHOU pabOThI, MPOYUTATH
COOTBETCTBYIOILIME Pa3/A€Ibl JEKIUN U JIUTEPATyPHBIX UCTOYHUKOB, TOATOTOBUTH HEOOXOJMUMbIE
tabmuipl. [Tocne mpoBepKU rOTOBHOCTH CTYJEHTHI JIOIYCKAIOTCS K Ja00paTOPHOMY 3aHATHIO.
Jnis monydeHus 3a4éra CTyIeHT 00s3aH MPEeIbsIBUTh IPENoaBaTeo 0(hOPMIEHHBIH OTYET O
paboTe, pa3bACHUTH METOAMKY ITPOBEJIEHUS ONBITOB U 00pabOTKU pe3yabTaTOB, OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI, pa3bsiCHUTh OCHOBHBIE BBIBOJIBI 110 paboTe

O6mmue TpeGoBaHMs TEXHUKU O€30MaCHOCTH.

K BbInosiHeHN0 1a00paTOPHBIX U MPAKTHUECKUX PAOOT JOMYCKAIOTCS CTYIEHTbI, U3y4HBIIHNE
IpaBuJIa HKCIUTyaTallii 000pYAOBaHUS, TPUMEHSIEMOI0 IIPU BHIIOJHEHUH paboT, U MPOLIEAIINe
MHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH.

OmnacHble TPON3BOICTBEHHBIE (PaKTOPHI B TabopaTopuu ucnsiTanus JABC:

- arieKTprueckue. HanpsokeHne nuTanus UCIIBITaTeNbHBIX CTEHI0B U pubopoB 380/220 B;

- mexannueckue. Bpamarommecs yactu JIBC u uicibiTarenbHbIX CTeHI0B. Oco0yI0 OMacHOCTh
MPEJICTaBIISIIOT UCTIbITaTeNbHbIE CTeHAbl. COracHO TEXHUYECKOM XapaKTepUCTHKE OHU UMEIOT
IIPEJIENbHYIO YacTOTY BpalieHus. [Ipyu npeBpIIEeHNH 3TOI YaCTOThI BO3MOXHO MEXaHUUECKOE
pa3pylIeHHE CTEH/A.

- TeruioBble. D10 Harperble yacTu JIBC u cucreMbl yaaneHus: oTpaboTaBIIMX Ta30B U3

nmabopaTopuH.



- Io’KapHasi onacHocTh. B maboparopuu HaXOQATCs JIETKO BOCIUIAMEHSEMbIE TOpIoune
MaTepuaibl (TOIUIMBA U . KHUAKOCTU U Ia3bl)

OTBETCTBEHHBIM 32 HCIIPABHOCTD J1a00PaTOPHOTo 000pyI0BaHUs U 0€30IaCHOCTH €T0
SKCILTyaTaluy sBJsieTcs Ja00paHT, 3aKpEeIUICHHBIH 3a TabopaTtopueit

TpeboBanus 6€30MacCHOCTH Mepe] Ha4aaIoM pabOThI.

[Tepen BbImonHEHUEM PabOTHI OTBETCTBEHHBIN TOJIKEH yOSIUTHCS B UCIIPABHOCTH:

- COCTOSIHUSL U30JISIIIUH JIEKTPOIIPOBOJIKH;

- COCTOSIHUS IIPEIOXPaHUTENEH, BHIKITIOUaTeNel 1 pO3ETOK;

- COCTOSIHUSI MECT COEIMHEHUS TPOBOJIOB U KOHTAKTOB;

- COCTOSIHUS 3a3eMJISIFOIIIEH TIPOBOIKY;

- COCTOSIHUSI OTPaXKIAIOIINX YCTPOUCTB;

- coctosinus kperuienus JIBC, BanoB, OanaHCHUPHON MalllMHBI,

- B HAJIMYWU UHAUBUIYAIbHBIX 3alIUTHBIX YCTPOICTB.

[Tpexe ueM MpUCTYNHTh K padoTe, KK YIalIuics JODKEH U3YYUTh MPaBUIIA U TTOPSIOK
OTKIJTIOYCHHUS HIIEKTPOYCTAHOBKH.

TpeboBanus 6€30MacCHOCTH BO BpeMs pabOTHI.

- BKJIFOUEHHE UCTIBITATEIbHON YCTAHOBKH MPOM3BOAUTCS TOJIBKO C pa3pelIeHUs MpernojaBaTeis,
1I0CJI€ TPOBEPKH MPABUIBLHOCTH COOPAHHBIX CXEM.

- TIepe] BKIIIOUYEHHEM YCTAaHOBKH JIOJDKEH OBITh TIOAAaH MPEAYIPEkKTAIOIIHA CUTHAL.

- CTYZICHTHI JIOJKHBI BBITOJIHATE BCe TpeOOBaHUs MpenoaBartes, CBI3aHHbIe ¢ 00ecrieueHueM
6e30macHOCTH padoT.

- TIPH BBITIOJIHEHUH PadoT 3ampeniaeTcs mepexoInuTh, JOMyCKaTh K pad0Te MOCTOPOHHUX JIHII.

- CTYZCHTHI 00S13aHbI CIETUTH 32 TEM, YTOOBI MMOAXOBI K CTEHY, ITYJIbTY YIPABICHUS H
3alIUTHOM anmnapaType ObUIH CBOOOIHBIMHU OT IIOCTOPOHHUX MPEIMETOB.

TpeboBaHus 6€30MACHOCTH B aBApUMHBIX CUTYaLUsX.

B cirydae BO3HHKHOBEHUS aBapHITHOTO pekuMa HEOOXOMMO HEMEJICHHO TIEPEKPHITh MTUTAHNE
TOTIJIMBOM M BBIKJTFOUMTH 3akuTanue ucneiryemoro JIBC. B cirydae mopakeHuUs 2JIEKTPHYECKIM
TOKOM HEOOXOJIMMO HEMEJJIEHHO 0CBOOOIUTH MOCTPAIAaBIIETO OT ACUCTBUS SIEKTPUIECKOTO
TOKa, 0Ka3aTh SKCTPEHHYIO MEIULIMHCKYIO TOMOIIlb, BBI3BATh Bpaya.

TpeboBanust 6€30MaCHOCTH P OKOHYAHUH PaOOTHI.

[Tocne BeIONTHEHUS paOOTH TOPMO3HAsT AJIEKTPOYCTAHOBKA JIOJDKHA OBITH OTKIIFOUeHa. [lepen
3TUM BHauaje opraHom ympasienus momnoctu JIBC (qpoccenbHas 3acinoHka, peika
TOIIJIMBHOTO HACOCA) YMEHBILAIOT MOIIHOCTG /10 HyJs, oTKiItovatoT JIBC, Ilepen stum BHavane

CHUMAEeTCsI Harpy3Ka ¢ ABUTaTeNs BCE UCIIOJIb3yeMoe 000pyI0BaHHE aKKypaTHO MPUOpaHo.



[Toxuaats 1a60PaTOPUIO MOKHO TOJIBKO C pa3pellieHus IpernoaaBaress nocjie NPoBepKU
HCIIPABHOCTH JIAOOPATOPHOTO 000PYIOBaHUS.
OTBETCTBEHHOCTD 32 HEBBINOJIHEHHUE ITPABUII
OTBETCTBEHHOCTD 32 HEBBIMOJIHEHHE MOJIOKEHUM, ONIPEeIeIEMbIX HACTOSIIIMMHU MTPaBUIIAMU,
HECYT CTYJEHTBI B COOTBETCTBUU C JICHCTBYIOIIUM 3aKOHOAATEILCTBOM.
JlaGopaTopHnas padota 1.
PEI'YJIMPOBOUYHAS XAPAKTEPUCTUKA
JABUT'ATEJIA C UCKPOBBIM 3AXUT' AHUEM I10 COCTABY CMECHU

I{ens paboThI:
- YCTaHOBHTH 3aBHCUMOCTH J(PQPEKTHBHOH MOIIHOCTH, YyAeIbHOro 3(p(EeKTUBHOTO pacxoja
TOILJIMBA M IPYTUX TIOKa3aTesel ABUraTesisi ¢ UCKpoBbIM 3axkuranuem (/IcM3) ot koaddunmenta
n30bITKa BO3/1yXa WM OT Y4aCOBOT'O PAcxo/ia TOILIUBA;
- OIPEIEIUTh MOIIIHOCTHON M SKOHOMHYHBIM COCTaBbl CMECH (OM, 09K);
- MIpU CHATUM CEPUU PETYJIHMPOBOYHBIX XAPAKTEPUCTUK JJISI Pa3HbIX CKOPOCTHBIX PEXKUMOB U
MOJIO)KEHUN JIPOCCEIbHONW 3aCIOHKH ONPENEeNIUTh TpeOOBaHMsI JBUTATENsl K MOLIHOCTHOMY H
SKOHOMHYHOMY COCTaBaM CMECH.
[TonroroBka ABUTATENS:
JcH3 ocHamaercsi kapOrOpaTOpoM, KOTOPHIN MO3BOJISIET YIPABIAThH U3MEHHEM pacxoj OeH3MHA
IIPU MOCTOSIHHOM pacxoje Bo3ayxa. [Ipumenstorcs 2 cnocoba yrnpaBieHUs! pacXxoJ0M TOILIUBA.
B nepBoM cniocobe kapOropatop 000pyAYyIOT CHEIUAIBHON KOHYCHOW UTIIOM, YyCTaHOBJICHHOM B
OTBEPCTUH TJIABHOTO TOIIMBHOIO >kHKiepa. llpu oTBOpaunBaHMM WM 3aBEPTHIBAHMM WIJIbI
U3MEHSETCS IPOXOJHOE CEUEHHUE )KUKIIepa U, CIIeI0BAaTENIbHO, U3MEHSETCS pacxXo/1 TOIIMBA.
Bo BTOpOM crocobe pacxoa TOIUIMBA U3MEHSIOT MYTEM HM3MEHEHHUs NaBleHUs (pa3pexeHus) B
NOTIJIaBKOBOM Kamepe KapOroparopa, B 3Tom ciyuae momsiaBkoBasi Kamepa repMeTH3upyeTcs U
MOJIKJIIOYAETCsl K CIEUAIbHOMY YCTPOHCTBY, KOTOpPOE MOKET CO37aBaTh B HEM HM30BITOUHOE
JTaBJICHUE WM pa3pekKeHue.
2.1. OCHOBHBIE TEOPETUYECKHUE TTOJIOKEHUS
PerynupoBounoii xapaktepuctukoit JIclI3 mo cocraBy cmecu (M0 pacxoay TOIUIMBA) Ha3bIBAIOT
rpa¢puyeckue 3aBHCHUMOCTH  MOIIHOCTHBIX, JKOHOMHMYECKHX, TOKCHUECKHX M JAPYrHX
MoKa3zaTeJIe JBUTATeNsl OT cocTaBa cMecH (kKod(duimenta n30bITKa BO3AyXa) WU OT YaCOBOTO
pacxoja TOIUIMBAa HpPHU TMOCTOSIHHOM 4YacTOTE BpAalleHHS M TOCTOSHHOM ((PUKCUpPOBAHHOM)
MIOJIO’KEHUU APOCCETBbHON 3aCIOHKH.
CoctaB cMmecH NpPUHATO OLIEHUBATh KOI(P(UIMEHTOM H30BITKAa BO3/yXa, KOTOPBIH paBeH

OTHOIICHUIO (baKTH‘-IeCKOFO KOJIMYCCTBA BO34yXa, IMOCTYNHMBLHICITO B HUJIMHAPBI ABUTATCIIA, K



TEOPETUYECKH HEOOXOAMMOMY (CTEXHMOMETPHUUECKOMY) Ul MOJHOrO cropaHus Toriausa. [lpu
UCTIBITAHUSX JBUTATENeH KO3 PUITMEHT N30bITKA BO3IyXa OMPEACIISIOT 10 GopmyIe:

a = GB/(10-GT),

rae GB - gacoBoii pacxoj Bo3ayxa, Kr/d;

10 - Teopernueckr HEOOXOAMMOE KOJMYECTBO BO3AyXa Ui CropaHust | Kr TOIUIMBA, Kr
BO3/1yXa/KI' TOIUINBA;

GT - YacoBO# pacxo]| TOIUIMBA, KI/4.

B kauecTtBe npuMepa Ha puc.l mokazaHa peryJupoBoYHasi XapaKkTEPUCTUKA MO COCTaBY CMECH.
Kax BugHO, ipu yBenm4yeHHH K03 duIMeHTa N30bITKa BO3ayXa (Mpu 00€THEHUH CMECH) OT O =
0,7 mo a= 1,3 MOUHOCTH BHauaje YBEIUYMBACTCS, JIOCTUTAaeT MaKCUMyMa U 3aTeM
ymenbinaercs. CoctaB CMeCH, MPH KOTOPOM JIOCTHTACTCS HAWOOJbINAasi MOIIHOCTh, MPHUHSITO
Ha3bIBaTh MOIIHOCTHBIM COCTaBOM cMecH. CooTBeTCTBYMOIIMK eMmy Kod(hduimeHt u30biTKa
BO37yxa 0003HAYaOT oM. J[71s1 OEH3WHOBBIX ABHUraTesiel (C OJHOPOAHONW FOMOTE€HHON CMECHIO)
MOIIHOCTHOH COCTaB MPH TOJTHOM OTKPBITHH JPOCCEIHHOM 3aCIOHKH HAXOIUTCS IMPUMEPHO B
npeaenax om ~ 0,8...0,9. B mpuBenennom npumepe om ~ 0,87. [Ipu Takom cocraBe cmecu
TOIUIMBA C BO3IAYXOM CKOPOCTh XHMHYECKHUX PEaKIUil OKHUCICHHUS TOIUIMBA JOCTUTAET
HauOonbpmKx 3HadeHui. C TOYKM 3peHUsT TOpPEHHs Takas CMech HaumbOojee aKTHUBHA
(peakumoHHOCIIOCOOHA). OOoramenue WM 00eTHEHNE CMECH 0 OTHOIIECHUIO K MOIIHOCTHOMY
COCTaBy MPUBOJUT K 3aMEIJICHUIO AKTHBHOCTH TOPEHUS M COOTBETCTBYIOIIEMY CHIDKESHHUIO
momrHocTH. KpoMe Toro, oboraieHiue CMECH HUXKE OM, MPUBOJIUT K CYIIECTBEHHBIM MOTEPSIM
DHEPruM TOIUIMBA OT XHMMHYECKOM (HEZOCTAaTOK KHCIOpPOJa) HEMOJHOTHl CTOpaHUA.
YMeHBIICHHE K€ MOIIHOCTH TpPHU OOCTHEHWU CMECH BBIIIE OM JOMOJHUTEIHHO OOYCIOBICHO
YMEHbILIEHHEM 3Hepruu, BBoAuMon B uki JIBC u3-3u yMeHbIIEHUS LMKJIOBOM J103bl TOIIMBA

IpY OpexHeN IUKIOBOH J103€ paboyero Tena — BO3ayxa.
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YnaenbHblll 3(()EKTUBHBIA pacxo TOMIMBA MO Mepe OOeJIHEHUS YMEHbIIAEeTCs, JOCTUTAeT
MUHUMYMa, a 3aTeM yBenuuuBaercsa. CocTaB CMECH, IIPU KOTOPOM JOCTUTAaeTCs Hawlydllas
HKOHOMUYHOCTh (HaMMEHBLINHN yneabHBIH 3(PQEKTUBHBIN pacxoja TOIUIMBA WM HAuOOJBIIUI
s dextunbnii KI1), mpuHATO Ha3bIBaTh YKOHOMUYHBIM COCTaBOM cMech. COOTBETCTBYIOMINMA
emy k03¢ unmeHT n306pITKa Bo31yxa 0003Ha4a0T oK. B mpuBenenHom npumepe odk ~1,13.
Co3nanue pabouux MpOLECCOB JBUraTese, MO3BOJISIONINX KaK MOYKHO J1ajiee CMECTUTh O9K. B
CTOPOHY OOETHEHUS — OJTHO M3 BAKHEUIITNX HAMPABICHUN MOBHITIICHHUS SKOHOMIUYHOCTH JIcU3.

. IIpu aok. nocturaercst Hanbosee MOIHOE MPeoOpa3oBaHUE TEIJIOBOM SHEPTUU (XUMHUYECKOM
HEPrUM  TOIUIMBA) B  MexaHudeckyio oHepruto JIcM3. Ilpu  cocraBax  cmecu
OenHee OOK. HAUMHAETCS OBICTpOE YBEJIMYEHHE YIENBbHOrO pacxoja TorumBa. [Ipm Takom

00eTHEHUH 3aMEIISIOTCS TPOIIECCHI



KaK BOCIJITAMEHEHMsI M Pa3BUTHS HAa4YaJIbHOTO O4yara TOpeHHs, TaK U IOCIEAYIOLIEro TropeHus
cmecu. [lpu cunbHOM OOETHEHMM CMECH PE3KO YBEIMYMBACTCS IMKIOBAs HECTaOMIIBHOCTH
(OonpIMe pa3nuuMs MUKOBBIX JIABJICHUH B MOCIEJOBATENBHBIX IUKIAX), paboTa JBHUraTess
CTaHOBUTCS HEYCTOWYHBON BIUIOTH JI0 MOSIBJICHUS MPOITYCKOB TOPEHUSI B OTIIECIBHBIX IIMIIMHIPAX
U IUKJIax.

CucreMbl TOIUIMBOIIOJAYM © cMeceoOpa3oBaHusi 000l koHCcTpykimu s JcHU3 ¢
KOJINYECTBEHHBIM YIPABICHHEM MOIIHOCTHIO JOJDKHBI OOECIeYMBATh IMOATOTOBKY CMECH Ha
BCEX PEXKHUMaX MEXIY OM U ODK..

IIpu pab6ore JcM3 ¢ MOJHBIM OTKPHITHEM (M OJU3KHUM K TIOJHOMY OTKPBITHIO) JIPOCCEIbHOU
3aCJIOHKM OT JIBUraTesis HEoOXOAMMO IOJIyYUTh HanOOJbIIYI0 MOIIHOCTh. Ilo3romy cucrema
JIOJKHA TOTOBUTHh MOIITHOCTHOW COCTaB CMECH, OJIM3KUM K MO3HOCTHOMY, — OIM.

[Tpy 4acTUYHOM OTKPBITUU JIPOCCENTHHON 3aCIIOHKH Ba)KHO 00ECMEYUTh YKOHOMUYHYIO padoTy
JBUTATENS M CUCTEMa JIOJKEH TOTOBUTH OK.

[Ipy wW3MEHEHMH CKOpPOCTHOro W Harpy3ouyHoro pexumoB J[cM3 3HaueHus oM u
o3K u3MeHs0TCA. OCOOEHHO CHUIIBHO M3MEHSIETCSl 03K MpHU ApoccenupoBaHuu. C MPUKPBITUEM
JIPOCCENIbHOM  3aCIIOHKM  yXYIIIAIOTCS  YCIOBUSL BOCIUIAMEHEHHUST U CTOpaHUsl CMEeCHU
(YMeHbIIAIOTCS TaBJICHUE U TEMIEpaTypa, yBEIUYUBACTCS JOJISi OCTATOUYHBIX Ia30B, CHUKACTCS
TypOynu3anvs WM BHXPEBOE IBIDKEHHE 3apsiga). B pesynprate aurarens TpeOyer Ooliee
akTUBHOM (Ooratoif) cmecu. I[loaTomMy 0K cMemiaeTcs B CTOPOHY OOOTalleHus: 10 3HaYeHUH
ask = 0,7...0,8 mpu rI1y60KOM IpOCCETUPOBAHUU. .

CocTtaB cMecH CHIIBHO BIMSIET Ha 9KOJIOTHYECKUE MIOKa3aTeNu ABUraTens (puc.2).

[Ipn pabote nBurarenss Ha OOOram€HHOW CMeCH H3-3a HEJOCTaTKa Kucjopoja olOpasyercs
HauOonbiee konuuectBo CO. C obennenuem BbIOpockl CO OBICTPO yMEHBILAIOTCA U IMPHU
a=1,05 craHoBATCS MpeHEOPEKUTENHHO MAJIBIMU.

Haubonpimii BeiOpoc NOx Habmogaercs npu o= 1,07..1,1. OOGpa3oBaHue OKHCIOB a30Ta
3aBUCUT OT TEeMIepaTypbl IHUKIa M Hauuuus cBoOoxHoro kuciopona. Ilpu HeOonbioMm
00€THEHUH TMOSBISIETCSI CBOOOAHBIM KHUCIOPOJ U, B TO K€ BpEMs, COXPAHSIOTCS BBICOKHE
IUKOBBIE TEMIEpaTyphl MK, [Ipu TakoM cocTaBe cMecH co3/1at0Tcsi Hanbosee 61aronpusTHbIC
yCIIOBHSA 111 00pa30BaHUs OKUCIIOB a30Ta.

HaunGosnpmee konumdecTBO HecropeBmux yrieBogopoaoB CnHm oGpasyercs mpu paboTe Ha
0o0Oram€éHHBIX WJIM CHUJIBHO OOEAHEHHBIX CMECAX W3-3a YXYIIICHHUS TOJHOTHI CrOpaHus,
0COOEHHO B CIIO€ 3apsi/ia, MPUIIETAIONIET0 K CTEHKaM KaMephl CTOpaHHUs.

2.2. ITops0K BBINOIHEHHS PaOOTHI

1. 3amycTUTh U MPOTPETh ABUTATED.



2. YCTaHOBUTH 3aJaHHBIN MperoaaBaTesaeM pexXuM paboThl ABUTaTeNsl 10 YaCTOTE BpallleHUs U
IIOJIO’KEHHUIO IPOCCEIILHOM 3aCIIOHKH.

3. YcranoBuTh Oorathiii coctaB cmecH (mpumepHo 0=0,7)

3. TloBopauuBas KoOpIyC MpephIBaTesi-pacpeaenuTeNs, MHoao0paTb Yyroil ONEpeKeHus
3a)KUTaHUsI, IPY KOTOPOM BECHl TOPMO3HOW YCTAHOBKM IOKa3bIBalOT HAWOOJIblIEe 3HAUCHUE
KpYTSAILIEr0 MOMEHTA.

YacrtoTy BpallleHUs ABUTATENs OJAECPKUBATh IIOCTOSHHOM 3a CUET U3MEHEHUS Harpy3KHu.

5. [locne crabuin3anuu TEMIOBOIO PEXKUMA 3alUcaTh B IPOTOKOJ UCIIBITAHUS ITOKAa3aHHS BECOB
TOPMO3HOI yCTaHOBKHM, BpeMsl 3aMepa KOJIMYECTBO MOCTYNHBIIETO B JBUTATENIb BO3JyXa WU
TOIUIMBA, YaCTOTY BPALEHUS U JPYTUe BEIUUYUHBI.

6. YBennuuTh K03 UIHEHT H30bITKa BO3AyXa mpuMepHo Ha 0,1 1 TOBTOPUTH 3aMepHI.

7. IloBroputh omepanuu 2 — 6 Ha APYrUX CKOPOCTHBIX M HArpy3ouHbIX pexkumax. Ilo mepe
yBenuueHus: ko3pduirenta u30bITKa BO3yXa MOIIHOCTh OyAeT BO3pacTaTh, a 3aTeM IaaaTh.
CHsATHE XapaKTePHCTUKU MPEKPAIAlOT, KOTAA IMOSBUTCA 3aMeTHas HEeCTaOWIBHOCTH pPabOTHI
JIBUTATEJIS.

8. Ilo pacuetHbIM QopmynaM A KaKIOW CHATOM TOYKM XapaKTEPUCTUKH OIpPENeIUTh
3¢ (peKTUBHYIO MOIIHOCTH U YAETbHBINH 3()(HEKTUBHBINA PACcX0]l TOILINBA.

9. TlocTpouts B MacmTabe Ha MWIUIUMETPOBOW Oymare ¢opmarta A4 3aBucumoctn Ne=f(a),
ge=f(a ), Gr=f(a).

10. OnpenenuTs Ha rpaduKax MOIIHOCTHOHN (0M) U IKOHOMUYHBIN 09K COCTaBbI CMECH.

Otuer H0mKEH colepKaTh

1. Konnro mpoTOKOJIa HCTIBITAHUM.

2. I'paduku XapaKTEpUCTHK C YKa3aHUEM OM U OOK.

KoHTposibHBIE BOTPOCHI

1. Yto Ha3bIBaeTCs pEryJIupOBOYHON XapaKTEPUCTUKOM IO COCTaBY CMECH?

2. Yro Ha3bIBaIOT KO3 (PULIMEHTOM U30bITKA BO3AYyXa?

3. Kak u3MeHsieTcss MOIIHOCTh U 3KOHOMHYHOCTH JBUTATENsl MpU M3MEHEHUH Koddduurenta
u30bITKa Bo3ayxa?

4. IloueMy npu NPUKPHITUU APOCCENHHOM 3aCIIOHKH YMEHBIIAETCS 09K ?

5. Meroavka CHATHSI pEryIMPOBOYHON XapaKTEPUCTUKH 110 COCTaBY CMECH?

6. Kakre oCHOBHBIE TOKCHYHBIE BEIIECTBA MOTYT COJIepkKaThCsl B 0TpaboTaBmux razax [[cH3?

7. Kak uzmensiercs conepxanue CO, NOx, CnHm npu u3mMeHeHnun cocraBa cMecu?

3. JJaboparopHas paboTa



JlaGoparopHnas padora 2.
PETYJIMPOBOYHAS XAPAKTEPUCTUKA ABUT'ATEJIA 10 YI'JIY OIIEPEXXEHU A
3AXUT'AHUA
I{ens paboThI:
- IpUOOPECTH MPAKTUYECKHE HABBIKM B CHSITUM PETYJIHMPOBOUYHBIX XapPAKTEPUCTUK MOPIIHEBHIX
JIBUTaTEJIEH 10 YIily ONEPEKCHUS 3aKUTaHNUS;
- OLICHWUTbH BIIMSIHUE YIJIa ONEPEKEHUS 3aKUTaHUs HAa MOIIHOCTb, 3KOHOMHYHOCTb U JIpyrHe
MOKAa3aTeNN JIBUTaTes;
- TIOJIyYUTh IPAKTUYECKUE HABBIKU OIPEAEIICHHUS] ONTHUMAIBHOTO yIjla ONEPEKEHUs 3aKUTaHUs
JUTSL Pa3IMYHBIX PEKUMOB pabOTHI IBUTATEIIS;
- HAy4uTbCAd AHAIM3UPOBATH 3aBHCUMOCTH OCHOBHBIX IIOKa3aTejled JBHrareis OT yIya
OTIepEeKEHUSI 3aKUTaHUs, UCXO/Is U3 TeopuH pabodero npouecca JIBC.
[loaroroBka nBUTraTENs:
Jis  ycneniHoro BBINOJIHEHUS JIaDOpaTOpHOW paboOThl CTYAEHT JAOKEH MpeABapUTEIbHO
U3YYUTh TEOPETUUECKUE CBEACHUSI, METOJAMKY CHATUS PErYJIHMPOBOUHBIX XapaKTEPUCTHK IO YIIIy
OTIEPEKEHUS 3aKUTAHUSA, MOATOTOBUTh MHJUIMMETPOBYIO OyMmary JUisi MOCTPOCHUS TpadUKOB.
OO0paboTKy pe3yabTaTOB OINbITA MPOBOJUTH C MOMOIIBI0 MUKPOKAIBKYJIsATOpa Mo (dopMmyiam,
IIPUBEICHHBIM Ha IU1aKaTax B jjabopatopuu ucnsitanus JBC.
Jns cHATUS peryaupoOBOYHON XapaKTEPUCTUKU MO YINIY OINEPEKEHUS 3aKUTaHMs JBUTATEIb
OCHAII[AETCSl YCTPOMCTBOM, IIO3BOJIIIOIIMM BO BpEMS MHCIBITAHWM IOBOpAaYMBaTh KOPIYC
npepbIBaTeNs-pacipeieuTeass TakuM 00pa3oM, 4YTOOBI OCYIIECTBISUIACh  BO3MOKHOCTh
M3MEHEHHUs yIJia olepeXeHMs 3akuranusi B quanaszone = (...60 moBopoTa KOJEHYaTOro Baja
(TIKB)
3.1. OCHOBHBIE TEOPETHUECKHUE MOTOKEHUS
PerynupoBouHON XapaKTEpUCTHKON IO YTy ONEPEeKEHUs 3a)KUraHHsl Ha3bIBAIOT Ipaduyeckue
3aBUCHUMOCTH MOIIHOCTH, YAEIbHOTO 3(QQEKTUBHOIO pacxoja TOIUIMBAa U Jp. IOKa3aTesen
JIBUTaTeNsl W3MEHEHUS OT YIUVIAa OIEPEeKEHUS 3aXKUTaHWs IpPU IOCTOSIHCTBE ITOJIOKEHUU
JPOCCENBHOM 3aCIOHKH.
VYriiom onepexeHHsl 3a)KUTaHMs Ha3bIBA€TCS Yrol B Ipajycax IOBOpOTa KOJIEHYaTOro Balla
(°‘IIKB)oT MOMeHTa moJlay UCKPBI 10 MOMEHTA MPHUXO0/1a MOPIIHS B BEPXHIOIO MEPTBYIO TOYKY
(BMT).
ITyreM U3MEHEHMS ATOTO yIila MOKHO YNPaBJIATH MOJOKEHUEM ITpoLiecca Cropanus (Ipoueccom
nonBoAa TemnoTel) otHocutenbHO BMT B geiictButensHom 1ukie JIBC. C Touku 3peHus
3aKOHOMEPHOCTEHN TEXHUUECKON TepMOAMHAMHUKU Hanbosee Boicokuit Tepmuueckuit KI1J] nukna

HCH3 MOXHO IIOJY4YUTb, €CJIW TCIUIOTY MNOABOJIWTH MIHOBCHHO B YCJIOBHUAX ITOCTOAHHOTIO



obbema mpu monoxenuu nopmHs B BMT. Ilpomecc BbimeneHUs: TEIJIOTH B JEHCTBUTEIBHOM
mukie JIBC tpebyer ompeneneHHOTO BpeMeHU. B pesynbrare peanbHBIA MPOIECC BBIICICHUSI
TEIUIOTHI IPOTEKAET P HEKOTOPOM M3MEHEHUH o0beMa. UToObl ymeHbmnTh cHkenuem KIT/I,
CBSI3aHHOE C 3THM, IIPOLIECC TEIUIOBBIICIECHUS CTPEMATCS OPraHU30BaTh KAaK MOXHO OJIKE K
BMT, o0pryno HaunHas 10 BMT u 3akanunBas nocie BMT.

Ha puc. 1 mokasan y4yacTOK HMHAMKATOPHOM JuarpamMmbl, pa3BEpHYTBHIM IO YIJy [OBOpOTa
KOJIEHYaTOro Bajla, BKJIIOYAIOIIMN ITpoliecc cropaHusd. Bech mpolecc cropaHus B ABUrareie ¢
BOCIIJITAMEHEHHEM OT UCKPbI YCIIOBHO IIPUHSATO AEIUTh HA TPH (asbl.

Jns ompeneneHus HavaiabHOM (a3bl CropaHus Ha HMHIUKATOPHYIO IMarpaMMmy LHKIA CO
CrOpaHHEeM HAKJIAABIBAIOT WHAWKATOPHYIO JUArpaMMy IMKJIa CXXaTHe-pacumpeHne 0e3
cropanus. Kak BugHO U3 puc. 1, mocie nogauu UCKphl ¢ YIJIOM OlepekeHus 3axxuranus (0) B
nepBoil aze (¢1) cropaHus KpuBble LUKIOB CO CTOPaHUEM M 0€3 CrOpaHUs CIUBAIOTCS B OJHY
auHU0. B 3TOT mepuon mpoucxoauT GopMupoBaHHE M pa3BUTHE ouara ropeHus. BcieactBue
CPaBHUTEIBHO MAaJOW IUIOTHOCTH KOJIMYECTBO CrOpPacMOM CMECH, U, CIEAO0BaTENIbHO,
BbIJIETIMBILIEHCS TEIUIOTHl HEBENUKO. [lo3TOMY Ha MHAMKATOpPHON AMarpaMMe He HaOJI0JaeTcs
MIOBBILICHMS 1aBJICHUS OT CTOPaHUs HaJ JaBICHUEM CKaTHS.

3a Hayaso BTOpOW (pa3bl CropaHus HPUHAT MOMEHT 3aMETHOIO IOBBILIEHUS JaBJIEHUS OT
CropaHMsl Haj JaBJICHHEM CKaTHs. 3a KOHEL BTOPOM (a3bl MPUHUMAIOT MOMEHT JOCTH)KEHUS

MakcuMyMa JiaBjieHus (Touka Z). J[nuTenbHoCcTh BTOpoit (a3zbl 0003HaueHa (p27.
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Puc,2. PerynuponouHas XapaXTepUCTHRA N0 yriy
‘CNEpE¥eHNA J3XUTaHUA

B mepuox BTOpoil (hazpl BbAENSETCS OCHOBHAs 4YacTh TEIMJIOTHI (TMpuMepHo 2/3), a miams
pacmpocTpaHseTcsl MPAaKTUYECKU TI0 BCEMY 00beMY CTOpaHUSI.

B »Tux aBuratensx mpuUHATO CUMTATh MEPHUOJ] CTOPAaHUS OT MOMEHTa Hadajia BTOpoi (as3bl 10
MOMEHTa  JIOCTHDKCHHSI MakcuMyma  Temmeparypbl mukia (Tmax)  AmuTeasHOCTHIO
TeruioBblienieHus. COOTBETCTBEHHO TUTENLHOCTD TEIIJIOBBIACeHUs Ha puc. 1 o6o3Hauena @2T.
[Ipy HoOpManbHOW oOpraHu3alMM CrOpaHUsl 3a JTOT TMepuoi Bbiaenserca 95% TemIoTh
CropaeMoro TOILJIUBA.

[Tocne oxonuanusi BTopor (a3el (27 HaYMHAETCS TpeThs ¢aza - ¢daza moropanus. B mepuon
TpeTbe (pa3wl mpoucxoaut goropanue cmecu nociae BMT. B 3aBucumocTu oT cocraBa cMmecH,
Harpy3ku (TMOJOXEHHUS JIPOCCENBbHOM 3acCIOHKM), 4YacTOThl BpaIleHHWs Baja JIBUTATels
JUTUTEIBHOCTD 3TOM (Da3pl MOXKET 3aHUMATh 3HAYUTENIBHYIO YacTh XOJa MOPIIHS K HIDKHEH

meptBoi Touke (HMT).



TakuM 00pa3oM OCHOBHAasl 4acTh TEIUIOTHI BBOJUMOTO B IIMKJ TOIUIMBA BBIAEISETCS 3a MEPHOJ
teroBbieneans @2T. Tlonoxkenue stol ¢asel otHocuTenbHo BMT pemaromum obpa3zom
BIIMSIET HA MOIITHOCTHBIE U SKOHOMHYecKkue nmokazaTenu JIBC.

Yron omnepexxeHus 3axUraHus, HpU KOTOPOM JIOCTUTAeTCsl HAaWBBITOJHEHIIEee IOJ0KEHUE
¢2T ornocutrenbHo BMT, u, cienoBarenbHO, HaWIy4dllMe MPU JTAHHOM PEXKHUME IOKa3aTesu
JABC, Ha3piBaeTCsi ONTUMAIBHBIM  YIJIOM  ONEpPEeKEHHs  3axuranus - Oonr. Yron
fornT onpenenaoT MyTeM CHATHS PETYJUPOBOYHBIX XapAaKTEPUCTHK IO YIIy OIEPEeKEHUI
3akuranus. OgHa U3 TaKUX XapaKTepUCTUK IMOKa3zaHa Ha puc. 2. Kak BuaHO, MakcuMaibHas
s dextuBHas MontHOCTh (Ne) U HaMMEHBIIHMH yAeIbHBIA PGEKTUBHBIN pacxoj TOIuIMBa (ge)
nocturarotcs nmpu Bont. YacoBoit pacxon Tormmusa (GT) ocTaeTcs HEM3MEHHBIM, a TEMIIEpaTypa
0TpaboTaBUIMX Tra30B (tor) CHUXKAeTcd IO Mepe yBEJIWYEeHMs yria 3axkuranus. CHUKEHUe
TEMIEpaTyphl tor XapakTepu3yeT YMEHBIICHHE AOIH TEeIUIOThl, YHOCHUMOW € OTpabOTaBIIMMU
razamu (OI'). Ilpu yrnmax 3akuraHusi, OOJNBIIMX ONTHUMAIBHOTO YyIja, MOIIHOCTh MaJaeT, a
yAEIbHBIA pacxoj TOIUIMBA pacTeT. OJTO CBA3aHO C TEM, YTO IPH PpPaHHEM 3aKUTAHUU
YBEJIMUUBAIOTCA IOTEPU TEIUIOTHl B OXJIAXKAAIOIIYI0 Cpely M Ha JHUCCOLMALIMIO, a TaKke
YBEIMYUBAIOTCA paboTa, 3aTpayumBaeMasi Ha C)KaTHe CMecH 10 mpuxonaa mopimHs B BMT, u
MOTEPU HA TPEHHE B LIMJIMHJIPOIOPIIHEBOU Tpymie. PocT gaBneHus u TemmepaTyp LUKIA MPH
YBEJIMUEHUHU YyIjla 3aKUTaHMsT MOXKET BbI3BaThb TaKWE HApyLIEHUs Ipolliecca CropaHusi, Kak
JNETOHAlMs U MpexaeBpeMeHHoe BociulaMeHeHne. C  yMEHBUICHHEM yrja OIepeskKeHus
3QKATaHWUsl CHMD)KAIOTCSI NIMKOBBIE 3HAYEHHs JIAaBICHUS U TEMIIEpPATypbl B IMKJE, BO3PacTalOT
IIUKJIOBasi HECTaOMJIBHOCTh CTOpaHMs, TEIUIoTa, BelOpackiBaemas ¢ OI', yMeHbIaeTcsl CTeneHb
paciupeHus NPOAYKTOB CTOPaHUs.

BceneactBue 3TOro MOLIHOCTh MajaeT, a YAEIbHBIM pacxo]l ToIuMBa yBenuuuBaercs. [lo3nnee
3a)KUTaHUe MPUBOAMT TAK)KE K IIeperpeBy ABUraTessi U, 0cOOEHHO, BHITYCKHBIX KJIallaHOB.

VYroun onepexeHust 3aKUTaHus CYILIECTBEHHO BIUsAEeT Ha TokcuuHocTh Ol (puc. 3).

Copnepxanune okucinoB azora NOX Bo3pacTaeT HPUMEpPHO M0 JIMHEHHOM 3aBUCUMOCTU C
YBEJIMYEHUEM yTJla ONEPEKEHUs 3aKUTaHUs, YTO OOBICHAETCS YBEIMUYEHHEM MaKCHMAaJbHBIX
3HAYEHUH TEMIIEpaTyphbl LIUKIIOB.

Ha coneprkanue okucH yriaepozaa yro 3aKUraHusi BIUSET MaJlo.

Ha xapakTtep 3aBHCHMMOCTH HecropeBmIMX yrieBojgoponoB CnHm ot yrma omnepexenus
3aKUTaHUS BIUSIOT KOHCTPYKTHBHBIE ocobeHHocTH JIBC, opraHusanus mpoliecca cropaHus,
Koadduuument n3bpiTka Bo3nyxa. Kak mpaBuio, yMeHbIIEHHE yria 3a)KUTaHUs, OCOOCHHO Ha
OeIHBIX CMecSX, MPUBOAUT K CHIDKEHHIO BbIOpocoB CnHm, Tak Kak H3-3a MOBBILICHHA
temneparypbl OI' Gosee MHTEHCHMBHO MpoTeKaloT peaknuu okucieHus CnHm B mpouecce

BBIITyCKa.



C wu3MeHeHHMEeM CKOPOCTHOIO M HAarpy304HOrO pEXHMMOB JIBUTaTeld ONTHUMAJIbHBIM yroi
ONepeKeHHUs 3akuranus usMmensercs (puc. 4). Hampumep, mis asuratens BA3 - 2106
u3MeHenue Qont mo gacrore BpameHus or 1000 go 4000 o6/mMun coctaBisier okosno 20 °TIKB.
IIpu yBenuuenuun Harpys3ku napuratens BA3 - 2106 oT MuUHHMMaIbHON 10 MOJHOTO OTKPBITUS
JIpoccenbHON 3acioHku Oont ymenbmaercs npumepHo Ha 20..25 °IIKB (mpu ckopoctu
neurarenss 2000 o6/muH).

C yBelMYEHHWEM 4YacTOTHl BpAIIEHUS ABHraTelNs IIUTEIBHOCTh BTOPOM (asbl B Tpamycax
MOBOPOTa KOJICHYATOr'O Baja IMOYTH HE MEHSAETCS, TaK Kak TypOyJleHTHas CKOPOCTb CrOpaHHs
BO3pacTaeT MPUMEPHO MPOMOPIMOHATBHO dYacToTe BpaimieHus. HauanbHas xe ¢dasza o¢l, B
KOTOpPOM pa3BUTHE IUIAMEHM BO MHOI'OM OIPEIENsieTCs 3aKOHaMHM JIAMUHAapHOI'O TOpEeHus,
YBEJIMYUBAETCS C POCTOM 4YacTOThl BpaiuieHus. [Ipy HEM3MEHHOM MOMEHTE 3a)KUraHHUsl ITO
BBI3bIBACT CMEUICHHE IepHoJa TeruoBbIAeneHus (2T Ha JIMHUIO pacIIMPEHHs, YTO, B CBOIO
ouepellb, MPUBOJIUT K YXYIIICHHWIO MOUIHBIX M SKOHOMHUYeckuX mokazateneit JIBC. UtoObl
BOCCTaHOBUTH MoiiokeHue 02T otHocutensHo BMT, HeoO0X0aMMO ycTaHOBUTH ONTHUMAlIbHBIN
YroJ1 ONepexKeHUs 3aKurasus omnr..

[Ipy TPUKPBITHH IPOCCENbHON 3aCIIOHKM, TO €CTh IPH YMEHBIIEHUH HArpy3KH, CHIKAETCS
TypOyJIEHTHOCTh 3apsjia U JaBJICHWE B UWIMHIpE ABUTATEeNs, yBEIMYUBAETCs pa3daBlieHUE
rOproYeil CMeCH OCTaTOYHBIMH ra3amu. 3meHeHne 3Tux (akTOpOB MPUBOIUT K YBEITUUCHHUIO
JUINTETIbHOCTU BceX (a3 CropaHus, MO3TOMY ONTHUMAJbHBIM YroJl ONEPeXEHHUS 3aXUTaHus
yBenuuuBaeTcs. Kpome TOro, mpu TPHUKPHITHH APOCCENBbHON 3aCIOHKH H3MEHSIETCS COCTaB
cmecH. [Ipu monHbIx Harpys3kax (u 6muskux Kk HuM) B JIcM3 monatot oboramennyro cmeck. [Ipu
nepexoJie K CPeTHUM Harpy3kaM CMeCh OOCIHSIIOT 10 SKOHOMUYECKOTo cocTtaBa. OOeTHEHHUE Ke
CMECH YBEJIMYHMBAET JJUTEILHOCTh CrOpaHUs, OCOOCHHO €ro MmepByro (a3y, 4yTO MPUBOAUT K
YBEJIMUYEHUIO ONTUMAIBHOTO yIiia onepexxeHus 3axuranus. [Ipu nepexoie k MajabIM Harpyskam
npenen 3QppeKTuBHOr0 odeqHeHnsT cMecH yMmenbiaetcs, u Jc3 TpeOyeT oboraiieHHol cMecH.

B nanHOM ciydae usmMeHeHue
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Puc.4. BrusHUe Ha ONTHMAaJIbHINIA yIos ONepeXeHUusA
saxuranns cxopocTu ( & ) u uanonuenus ( O )

.
ONTUMAJIBHOTO YIJIA ONPENENIeTCS HM3MEHEHHEM IIPOLECCa CropaHus OT OJHOBPEMEHHBIX
YMEHbBIIIEHUsI HAMOJHEHWs W oOorameHus cMmecu. [Ipu CHUIBHO NPUKPBHITON JpOCCENbHOMN
3aCJIOHKE JIaBJICHUE M TeMIlepaTypa CMECH B MOMEHT MOJA4M HCKPHI MPU PAHHEM 3aKUTaHUH
OKa3bIBAIOTCA CIIMIIKOM HHU3KMMH, U CMECh IEpecTaeT BocCIUIaMeHAThCA. [loaromy B psne
CIy4aeB IPHU MajbIX HAarpy3kax ONTUMAJbHBIA YroJ ONEPEXKEHUS 3aKUTraHUsS IEpPEeCTaeT
YBEJIMUUBATHCS U MOXKET JaKE HECKOJIBKO YMEHBIIATHCS C YMEHBILIEHUEM HATPY3KHU.

Cucrema 3axuranus JIcl3 nomxHa npocineXuBaTh U3MEHEHHE ONITUMAJIBLHOTO YIJjla ONEepeKeHUs
3KWTAaHUS B 3aBUCHMOCTH OT YaCTOTHI BpAIIEHUSI M HArpy3KH (ITOJIOKEHUS OpraHa yIpaBIeHUS
HATIOJTHEHUEM) JIBUTATENsI M 00eCreunBaTh PEaTbHbIA YIOJl OMEPeKEHHS 3aKUTAHUS KaK MOKHO
OJIMKe K ONITUMATBbHOMY BO BCEM JIMANa30He CKOPOCTHBIX M HArPy30UHBIX peskuMoB JIcU3.

B TpagumoHHBIX KOHCTPYKIUAX cucTeM 3axuranus JIcW3 mis mpulmmkeHus peaqbHOTo yria
OTIEPEIKEHUSI 3AKUTAHUS K ONTUMAIBHOMY YTy MPEAYCMOTPEHBI IIEHTPOOSKHBIN U BaKyyMHBIN

ABTOMATHI OIICPCIKCHUA 3aKUT'aHUS. I_IeHTPOGC)KHHﬁ u BaKYYMHLIﬁ ABTOMAThI NOAACPKUBAIOT



YroJl ONEPEKEHUS 3aKUTaHUS BOJIM3HM ONTUMAIBHOIO 3HAYEHUSI IIPU U3MEHEHUH CKOPOCTHOIO U
Harpy304HOro peXMMOB JBUrareis. B ycloBMsX sKCIUIyaTallMM, KOI/a Hapyuaercs pabota
HEHTPOOSIKHOTO W BAaKyyMHOTO aBTOMATOB, YXYALIAIOTCS HSKOHOMHYECKHE M MOIIHOCTH
nokasarenu Jasurarens. Kpome aTtoro, yBenuuuBaercs u3Hoc ABurarens. Hampuwmep,
9KCHEPUMEHTAJIbHO YCTAHOBJIEHO, 4YTO YBEJIMYEHHE YIJa ONEPEKEHUsS 3aXUraHus oOT
ontumanpHoro yriaa Ha 15 °IIKB yBenuuuBaeT CKOpPOCTh WM3HAIIMBAHMUS OCHOBHBIX JeTalieil
IIOYTH B JIBa pasa.

3.2. Ilopsi1oK BBITIOJIHEHHS paOOThI

1. 3amycTuTh U IPOTPETh IBUTATEb.

2. YCTaHOBUTH 3aJlaHHBII MpernojaBaTeIeM PeKUM pabOThl JBUTATENs’ 10 YaCTOTE BPAILICHHUS,
MIOJIO’KEHHUIO IPOCCEJIbHOM 3aCIIOHKH, PacXoy TOIUINBA.

3. IloBopaumBas KoOpIlyC HpepbIBaTeNs—paclpeaenuTens, MNpUMEpHO NOoA00paTh yroia
OIEPEKEHMsI 3aKUTaHUs, IPU KOTOPOM BEChl TOPMO3HON YCTAaHOBKM ITOKa3bIBalOT HAauOOJIbIIEE
3HauUEHUE KPYTAIIEr0O MOMEHTA.

4. TloBepHYTh KOPILYC IIPEPHIBATENA-PACIIPENETUTENS B CTOPOHY YMEHBILEHHUS yIJla ONEPEKEeHUs
3a)KMraHusl, 4YTOOBI MIOKA3aHUsI BECOB TOPMO3HOHM yCTAaHOBKM CHM3MIUCH Ha 15...20%. IIpu sTOM
YaCcTOTY BpallleHHsl IBUTATEIIs NOJAEP>KUBATh IIOCTOSTHHOM 3@ CYET U3MEHEHMS Harpy3KH.

5. [locne crabuin3anuy TEMJIOBOIO peXKUMa 3alucaTh B IPOTOKOJI UCIIBITAHUS ITOKAa3aHMs BECOB
TOPMO3HOI yCTaHOBKH, BpeMsl 3aMepa KOJIMYECTBO IOCTYNMBIIETO B JBUTAaTelb BO3JyXa WU
TOIIJIMBA, YACTOTY BPAILLCHUSI, YTOJI ONIEPEKEHUS 3a)KUTaHUs, TeMIepaTypy oTpaOOTaBIIMX I'a30B
U IpyTU€ BEIINYUHBI.

6. VYBenuuuBas yron omnepexxeHus 3axuranus Ha S5 [IKB, mosroputs, 3amepsl. Ilo mepe
YBEJIMUEHUS YIJIa OIEPEeKEHUs 3aXUTaHHs MOIIHOCTh OyAeT Bo3pacTaTh, a 3aTeéM Iajath.
CHATHE XapaKTEpUCTUK IPEKPALAIOT, KOT1a NaJIcHHE MOIIHOCTH BHOBb cOcTaBuT 15...20%, nnn
K€ TOSBUTCA JETOHALUS.

7. IloBTOpUTH Onepanuu 2 - 6 Ha IPYruX CKOPOCTHBIX U HATPY30UHBIX PEKUMAX.

8. Ilo pacuerHpiM QopMynaMm g KaXJAOW CHITOW TOYKH XapPaKTEPUCTHUKHU OIPEIACIIUTD
3 PEKTUBHYIO MOIIHOCTb U yIeNbHbIN 3 PEeKTUBHBIN pacxo]] TOIIUBA.

9. Ioctpouts B MacimiTabe Ha MWIIMMETpPOBOM Oymare ¢dopmara A4 3aBucumoctu Ne=f(0),
ge=1(0), Gt=1(0), tor=f(0) u onpenenuTh ONTUMaILHBINA YroJl 3aKUTaHUs AJI1 KKIOr0 PeKUMa.
OTyeT 1OmKEH CONEPKATh

1. Konuto npoToKosa UCTIbITAaHUH.

2. I'padpuku XapakTEPUCTHK C YKa3aHUEM OM U ODK.

KoHTpoIibHBIE BOIPOCHI

1. Yto Takoe peryaupoBOYHas XapaKTePUCTHKA M0 YTy ONEPEeKEeHUs 3aKUTaHUs?



2. YTo Takoe yroJl ONepexKeHUs 3aKUTraHus?
3. Ha kakue ocHOBHbIC (ha3bl (IIEpUO/bI) MPUHATO NEIUTH HPOIECC CTOPAaHHs B JBUTATENE C
BOCIVIAMEHEHUEM OT UCKPbI?
4. Kak u noyemy U3MEHSETCSl MOITHOCTD MIPH U3MEHEHUHU YTJia ONEPEKEHUS 3aKUTaHus?
5. Kak u noyemy u3MeHsieTcsi yneiabHbId 3G (EKTUBHBIN pacXo] TOIIMBA MPU W3MEHEHUU yIiia
OTIEPEKEHUS 3AKUTAHUS?
6. Kak BimsieT yrou onepexeHust 3aKUranusi Ha TeMIeparypy oTpaboTaBIIux ra3oB?
7. Kak BiMsieT 4acToTa BpallleHUs IBUraTesis U OTKPBITUE POCCEIBbHOMN 3aCIOHKM HA BEIMYUHY
ONTUMAJILHOTO YTJIa 3aKUTaHus?
8.UTo mpeaycMOTpeHO B KOHCTPYKLMH IPEPHIBATENSI- PACHPEIACIUTENS s aBTOMATUYECKOTO
perylupoBaHMs yIyla ONEPEXKEHUs 3aXKUTaHus MPU MU3MEHEHHM CKOPOCTHOTO M Harpy304HOIO
PEKUMOB?
9.Kak BnusieT yroi onepexxeHus 3aKuranusi Ha TokcuuHocth O nBuratesns?
10. Kak BiusieT yron onepexeHus 3a)KUraius Ha 3KCIUIyaTalluOHHYIO HaJIe)KHOCTh JIBUraTesis?
JlabopaTopHas padora 3.

HAT'PY304YHAA XAPAKTEPUCTUKA KAPGIOPATOPHOI'O IBUT'ATEJIA
[{ens paboThI:
-OLIEHUTh TOIUIMBHYIO SKOHOMUYHOCTb U JIPYrUe MOKa3aTelu ABUTaTesl TP U3MEHEHUH
Harpys3Ku;
- IpUOOPECTH NPAKTUUYECKNE HABBIKU B CHATUHU HAarpy304YHBIX XapaKTEPUCTHK KapOIOpaTOPHBIX
JBHUTATEIICH;
- OIPEJENINUTh HAarpy3Ky, IPU KOTOPOH ABUraTeNb padOTaeT ¢ HaWTy4dllell SJKOHOMUYHOCTBIO B
3a/laHHOM CKOPOCTHOM PEXHME;
- OTIPENIEUTh MOLTHOCTH (Harpy3Ky), Ipu KOTOPOil BcTynaeT B paboTy S3KOHOMaii3ep
KapOroparopa;
- Hay4UThCS aHAJIM3UPOBATh 3aBUCUMOCTH OCHOBHBIX ITOKa3aTeNlel JBUraTess OT Harpy3KH,
ucxos u3 Teopuu padodero nporecca JIBC.
[TonroroBka gBUraTes:
JIBuraTens ocHamaeTcs yCTpoiCTBOM, (PUKCUPYIOLIUM JPOCCEIbHYIO 3aCIOHKY IIPU Pa3IHUHBIX
MOJIO’KEHUSAX BO BCEM JHAMa30HE OT 3aKPBITOTO JI0 MOJHOCTHIO OTKPBITOrO MOJIOKEHUS U
MO3BOJISIONIETO U3MEPAThH BEIMUYUHY OTKPBITHS 3aCIIOHKU B Ipajycax Wiu B MPOIEHTAX OT
MIOJIHOTO €€ OTKPBITHSI.

4.1. OCHOBHBIE TEOPETUUYECKUE MTOJOKEHUS



Harpy3o4uHoii XxapakTepuCTHKON KapOOpaTOPHOTO IBUTATENsl HA3bIBAIOT 3aBHCUMOCTh YaCOBOTO,
YZIE€IBHOTO PacXo/0B TOILIMBA U IPYTUX [TOKA3aTeled OT MOIIHOCTH (KPYTSIIEr0O MOMEHTA,
cpeaHero 3¢GEeKTUBHOTO IABJICHHUS) PH MOCTOSHHON CKOPOCTH JBUTATEIIs.

Pa3znuyaroT 1Ba TMIIA HATPY304HBIX XapPAKTEPUCTHK:

- Harpy304Hasl XapaKTePUCTUKA ONTUMAJIBHOIO 110 S)KOHOMHYHOCTHU PETyJIMPOBAHUS JBUTATEISA
WIM WJeallbHasl Harpy304Has XapaKTepUCTUKA:

- peanpHas WIK IPOCTO HAarpy304Has XapaKTepPUCTHKA.

ITpu cHATHY UAEATBLHON HATPY30YHOM XapaKTEPUCTUKHU JJI KaXKA0r0 3HAYCHHUS] MOLTHOCTH
oA0MParOT ONTUMAJIBHBINA YToJl ONEPEKEeHUs 3a)KUTaHNsl, SKOHOMUYHBIN COCTaB CMECH U
ONTHMAaJIbHBIE TAPAMETPBI APYTUX CUCTEM (HAIIPUMEP, CUCTEMBI PELUPKYJIALNUN OTPAaOOTaBIIMX
ra3oB). MneanbHas XxapakTepUCTUKA TO3BOJISET OLEHUTD MPEAEIBbHO BO3MOXKHYIO
SKOHOMHUYHOCTB JIBUTaTeN sl U CTENIEHb COBEPLIEHCTBA ero pabouero npouecca. Takue
XapaKTepUCTUKU CHUMAIOT IIPU MCCIEA0BAaHUAX U JOBOJKE ABUrarencii. OHU Ciry>kaT OCHOBOI
JUIsl pa3pabOTKU CUCTEM 3aKUTaHMs U MUTAHUS HOBOTO JIBUTATEJIs.

PeanbHble Harpy304YHbIe XapaKTEPUCTUKU CHUMAIOT IIPH YIJIaX ONEPEKEHUS 3aKUTaHus U
COCTaBaX CMeCH, 00eCIIeYMBAEMBbIX CUCTEMAMU 3a)KUTaHUsI U TUTAHUS UCIIBITYEMOT'O JIBUTATEIs.
ITo cepun TakuX XapaKTEPUCTUK, CHATBHIX IIPU PA3IMUHBIX CKOPOCTSX ABUTaTENIEH, MOKHO
OLICHUTH (PAKTUYIECKHE IKOHOMHUYECKHE U IKOJOTMYECKHE MTOKA3aTeIH 110 BCEMY MO0 pabovymnx
pPEeXMMOB JIBUTATENs, BBIOPATh HauboJee SKOHOMUUHBIE PEKUMBI paOOThI, YTO BaXKHO MIPH
noaoope ABUraTess K aBTOMOOMIIIO (TPaKTOpy) U BBIOOpE MepeaTOUHbIX YHCEN TPAHCMHUCCHH.
ITyTéM cpaBHEHMSI peaJIbHBIX HArpy30UHBIX XapaKTEPUCTHUK C UEAIbHBIMU MOXKHO OLICHUTh
COBEPIIEHCTBO YCTAHOBJIEHHBIX PETYJIIMPOBOK CUCTEM 3aKUTAHUS U TUTaHUsSI ABUTATENs (U JIp.
CHUCTEM).

N3 teopun JIBC n3BeCTHO, YTO MOIIHOCTD JBUTATENS ONPEAEIAETCS KOJINIECTBOM TEILIOTHI,
BHOCHMOM ¢ TOIuIMBOM B eauHuly BpeMenu (HuxGr, Hu) u 3 dexkTHBHOCTBIO NpeBpaIieHus
3TOM TEIUIOTHI B paboTy, oueHuBaeMoi a¢dextuBHbiM KIIJI - ne=pinm, T.€.:

Ne = (Hu-G1/3600)nimMm . 1)

YacoBoil pacxoj TOIUIMBA ONPEIEINISAETCS BEIPAXKEHUEM

Gt=1/a-10-1Vh-gv-px(120-n/1)-10-3, (2)

rae Hu — Husmas rensora cropanus Tominea; ni — unaukaTopHsid KIT/I; nM — Mexanndeckuii
KILJ; o — xoapdunueHT n3bbITka Bo3ayxa; 10 — crexuoMerpuueckoe KoJIM4ecTBO Bo3ayxa Ha |
KT TOTuuBa; 1Vh — pabounii 00beM (JIUTpax) ABUraTens; nv — K03 (GUIMEHT HAOJIHEHUS; PK —
IUIOTHOCTBH BO3/lyXa Ha BIIYCKE; N — YacTOTa BPALLCHUsI IBUTaTENIsl; T — TAKTHOCTD JBUTATEIS.
VYuuTtbiBas, 4T0 HArpy304Hasi XapaKTepUCTHUKA CHUMAETCS MIPH MOCTOSHHOM YacTOTEe BpallleHUs

n=const, a pu3nKo-xuMH4YecKue cBoiictBa 6ensuna (Hu, 10), armocdepubie ycnoBus (pk) u



KOHCTPYKTUBHBIE TapameTpbl ABuratens (1Vh, t) HensmeHnsl, u3 Beipaxenus (1), (2) cnenyer,
410 3()(heKTUBHAS MOIIHOCTH PaBHA

Ne=const(nv/a)ninm, )

a UHIUKATOpHAs

Ni=const(nv/a)ni. 4

Boipakenus (3) u (4) moka3bIBaIOT, UTO YIPABJIEHNUE MOILHOCTBIO IIPU IOCTOSIHHON CKOPOCTH
JBUTATEIIS BO3MOXKHO 32 CUET M3MEHEHUS IBYX PEXKUMHBIX (PakTopoB: k03P durmenTa
HATIOJTHEHUS — NV U KO3 uIeHTa n30biTka Bo3ayxa - o. B nepBom ciyuyae usmeHsieTcs
KOJIMYECTBO [101aBA€MOI0 B IIMJIMHJIPBI CBEXKETO 3aps/ia, BO BTOPOM — Ka4yeCTBO (COCTaB)
roproueit cmecu. COOTBETCTBEHHO, METO/] YIPABICHUS MOLTHOCTBIO ITyTeM U3MEHEHHS

K03 PHIIMEeHTA HATIOJTHEHUS HA3bIBAIOT KOJMYECTBEHHBIM METOIOM YIPABICHHS
(perynupoBaHus) MOIIIHOCTBIO, a MyTeM U3MeHeHHs Kod(dduiirenTa n30bITKa BO3Iyxa (cocTaBa
CMECH) - KAYECTBEHHBIM METOOM.

Mertopa yrpaBieHusI MOIIIHOCTBIO TP OJTHOBPEMEHHOM M3MEHEHHH MV U 0L HA3bIBAIOT
CMEIIaHHBIM METOJIOM.

JIBuraresnb ¢ BHEITHUM CMeceoOpa3oBaHUEM U OJHOPOIHBIM COCTABOM CMECH MOXKET paboTaTh B
CPaBHHUTEIHHO Y3KOM JIMala30He U3MEHEHus cocTtaBa cmecH. [loaTtomy onpenenstoniee
BO3/ICHICTBUE HA M3MEHEHNE MOIIHOCTH OKa3bIBACT MOJIOKEHHUE APOCCEIBHOM 3aCIOHKH, T, €.
KOJINYECTBEHHOE HAIIOJIHEHHE IIMIIMHAPOB Toproueii cMechio. [loaTomMy Takue ABUraTen
HA3bIBAIOT JABUTATEISIMH C KOJIMYECTBEHHBIM PETYIMPOBAHUEM MOIIIHOCTH.

CoBpeMeHHbIE IBUTATENN C UCKPOBBIM 32)KUTaHHUEM OCHAIIAIOTCSI CHCTEMaMU BIPBICKUBAHUS
TOTIJIMBA, OTIMYAIOIINECS TOCTATOYHO OOJBIINM KOHCTPYKTUBHBIM pa3HooOpazueM. B oganx
crcTeMax BITPBICK O€H3WHA OCYIIECTBIISIOT JI0 IMIIMH/IPA, U IIPOUCXOANUT BHEIITHEE
cMmeceoOpa3oBanue. B qpyrux cucremax BIPBICK IPOU3BOJIAT BHYTPb LIHJIUHJIP, KaK B IIpoliecce
BITyCKa, TaK U B IPOLIECCE CXKATHA, U IPOUCXOAUT BHYTpEHHee cMeceoOpa3oBanue. B aTux
JIBUTATEIISX KaK MPaBUIIO PEATM30BAHO MMOCIOWHOE cMeceoOpa3oBaHue (JBUTATEIH C
PACCIOEHHBIM 3aps0M), KOTOPOE TTO3BOJISIET OCYIIECTBUTH IPOIIECC CTOPAHUS OYSHb OSTHBIX
cmecelt — o = 3 u 6onee. [lIupokuii quanazoH U3MEHEHHs COCTaBa CMECH OT MOIIIHOCTHOTO
(0=0,8...0,9) 10 5KOHOMUYHOTO 03 MO3BOJISIET B IIMPOKHX MPEEIax YIPaBIsATh MOITHOCTHIO
3a cueT M3MEHEHHS KauecTBa (cocTtaBa) cMecu. Ho Bce ke ATOro HeI0CTaTOYHO, YTOOBI
MIOJTHOCTHIO TIEPEUTH HAa KaYeCTBEHHOE YIPABJICHHUE MOIIHOCTBIO, KaK ATO OCYIIECTBIISIETCS B
TU3ETbHBIX NBUTATENsX. [[oaTOMY MpUMEHSIETCs] CMEIIaHHBIA METO] YITPABICHHUS: 32 CUET
U3MEHEeHHs K0d(pPUIIMeHTa HAIOJHEHUS U 32 CUeT U3MEeHEeHUs Kod( puimeHTa u30bITKa BO3IyXa.
OnTuManbHOE COUYETaHHE ITUX PEKUMHBIX (DAKTOPOB TOJHKHA 00ECTIEYMBATH DIIEKTPOHHAS

CHUCTEMA YIIPABJICHUS JBUTATCIICM.



K kapOropatopHbIM ABUraTeNsIM UHOTIA TAK)KE MPUMEHSIOT TEPMUH - IBUTATENIA CO CMEIIaHHBIM
pEryJIMpOBaHMEM MOIIHOCTH, TaK KaK NP YMCHBIICHWW HAMOJHEHUS W BOJIM3M TIOJTHOTO
OTKPBITHUS IPOCCENTBHON 3aCIOHKH CMECh 00OTalaioT, T. €. BO3ACHCTBYIOT HA MOUTHOCTh MyTEM
U3MEHEeHHUs cocTaBa cMecu. COBMECTHOE H3MEHEHHE 1V U 0L OKa3bIBAET CJI0KHOE BO3/ICHCTBHE HA
paboumii mporecc M TMoOKa3arenu ABUrarens. [Ipu OTKPBITUM APOCCENBHOM  3aCIOHKU
KOX((UIIMEHT HAMOJIHCHHUS B KapOIOpAaTOPHOM JBHUTATENle MO HATPY30YHOW XapaKTEPUCTHKE
u3MeHsieTcss npuMepHo B auanazoHe mv =0,2...0,85. Ha pexumax BOIM3M MakCHMajIbHOTO
HAIIOJTHEHUS JKEJIaTeIbHO OT JBUTATENs MOJYYUTh HAUOOJBIIYI0O MOUIHOCTh M KapOropaTop
JIOJ>KEH TOTOBUTh CMECh MOITHOCTHOTO coctaBa 0=0,8. ..0,9. [lo Mepe mpuKpbITUS JPOCCEIBHOMN
3aCJIOHKM IKeNaTelbHO, YTOOBl JBUraTelb padoTal ¢ HaWIyyllel SKOHOMHYHOCTBIO, W
KapOOPaTop JOJDKEH TOTOBUTH CMECh SKOHOMHYHOTO coctaBa o=1,1... 1,15. OxHako nmpu Takom
COoCTaBe [IBUTaTellb CIOCOOEH padoTaTh C HAWIy4lIed SKOHOMUYHOCTHIO O MOIIHOCTH,
cocrapisitoied mpumepHo Ne=0,6Nemax. JlanpHeliliee yMEHBbIIEHWE MOIIHOCTH 3a CYET
IPUKPBITUS IPOCCENbHOM 3aCIIOHKHA 3aMETHO YXYJILIAET YCJIOBUS BOCILUIAMEHEHHUS M CrOpaHHs
cMecH u3-3a pocta Kod(duumeHTa OCTATOYHBIX Ta30B, CHIDKEHHS TEPMOJIMHAMHYECKUX
napaMeTpoB COCTOSHUSL cMecd K MoMeHTy BocmiameHeHuss (Pc, Tc) wu  ypoBHs
ra3oIMHaMUYEeCKOT0 COCTOSTHUSI (YMEHBIIAIOTCS BUXPEBOE JBIKEHUE U TypOyIU3alus CMECH).
UroObl mpomecc CropaHust B JTUX YCIOBUSAX MPOTEKAJ CTa0MIBHO C  JIOCTATOYHOM
MHTEHCUBHOCTBIO, TpeOyeTcsl Hanbosee peakllMOHHOCIIOCOOHasl roproyasi CMech - cMech Oouee
Ooratoro cocraBa. IlosTomy mo Mepe cHuxkeHHS MolHocTH Hipke (0,6Nemax kapOroparop
JOJKeH TIOCTeNeHHOo oboramars cMmech BIUIOTH 10 0=0,8...0,9 Ha pexuMe XO0JIOCTOrO XOja.
Takoil xapakTep H3MEHEHHUs COCTaBa CMECH B 3aBUCHMOCTH OT HArpy3Kl aBTOMAaTHYECKH
obecrieunBaeTcst pabOTOM BCeX JO3UPYIOIINX CUCTEM KapOroparopa.

[Ipu OTKpBITUH APOCCENBHOM 3aCIIOHKHM, HaYMHAs C PEKHUMA XOJIOCTOTO XOAa J10 JOCTUKEHUS
MoutHocT npumepHo Ne=0,8Nemax mnocTteneHHoe o0elHEHHE cMecH oOecreunBaeTcs
CHUCTEMOHN XOJOCTOrO XO0Jla M TJIaBHOW JO3UPYIOIIeH cUCTEeMOW (C CHCTEMOM KOMIIEHCAIUH)
kapOroparopa. [lpu nmanmpHeWIeM OTKPBITHH APOCCENHHOW 3aCIOHKHA BCTyMaeT B paboTy
HKOHOMaIi3ep 1 00oraIaeT cMech 10 MOIIIHOTO COCTaBa Ha pexunMe Nemax.

VXynueHue yciaoBHil BOCIUIAMEHEHHUSI M CTOpaHUsl CMECH IO MEpPE MPUKPBITUS JIPOCCETbHON
3acJIOHKH TpedyeT Oosiee paHHero 3akuranus. [loaToMy cucteMa 3aKUraHusi ABUraTelNs T0JKHA
ABTOMATHYECKH YBEIIMYMBATH YTOJI 3QKUTAHMS TI0 MEPE YMEHBIIICHHS HATIOJIHCHHS ABUTATENs. B
HEKOTOPBIX MOJIETISX JBHUraTelield Ha pexumax OJIM3KUX K PEeKUMY MHHHMAIbHBIX 0OOpPOTOB
XOJIOCTOTO XO/a yrojl 3a)KUTraHWs BHOBb HECKOJIBKO YMEHBIIAIOT C T€M, YTOOBI K MOMEHTY
HCKPOBOI'O 3apsja MOJIyYUTh 0oJiee BEICOKYIO TEMIIEPATypy U JaBJICHHE CMECH AJis 00eCredeHUsI

OoJiee CTaOMIIBPHOTO PAa3BUTHS HAYAIHLHOTO OYara rOpeHusl.



YacoBol pacxoa TOIUIMBA MOYTHM MPSAMO IPONOPLHHOHAIBHO BO3PACTaCT C YBEIUYEHUEM
MOIIHOCTH, HO C MOMEHTa Hayana padoThl 3KOHOMai3epa HaOJIONAETCs XapaKTEPHOE €ro
yBenuueHue (puc. 1).

WNupukatopueiii KIIJ nBuratenss HOCTUraeT MAaKCUMAaJbHOIO 3HAUEHHUs IPU HArpy3Ke OKOJIO
0,8Nemax (puc.2). Ha srom pexume mexanmdeckuii KIIJ[ (M) mocTtaTodHO BBICOK U HX
coyetaHue (1Ne=ri-nM) 00ecreunBaeT Ha ITOM PEKUME HAUITYUIIYIO TOIUTUBHYIO SKOHOMHUYHOCTh
JBUTATENsA: ge=min; mne=const/ge=max. Ha pexumax Ne>0,8Nemax unnukatopusiii KITJ
CHU)KAETCS NPEUMYILECTBEHHO MH3-32 HEU30€KHOTr0 XUMHYECKOrOo HEIOTOpaHHs TOILIUBA,
BBI3BAHHOT'O 00OTAIIEHUEM CMECH.

Ymenpmienne uHaukaropHoro KIIJI c¢ nonmxkenuem Harpy3ku Huxke 0,8Nemax, BbI3BaHO
OTMEUEHHBIM paHee YXY/IIIEHUEM YCJIOBHIl BOCIUIAMEHEHHUS, CTOPAaHUS M YBEJIUYEHUEM HX
JUIMTEIBHOCTA M3-3a JPOCCEIIMPOBAHUS CBEXKEro 3apsja, BBIHYKJIEHHOI'O IO 3TOW NpUYMHE
o0oramieHus: CMeCH, a TaK)Ke YBEJIMUYEHUEM OTHOCUTENBHBIX MOTEPh TEIUIOTHI TeIionepenadyei B
CTCHKHU.

W3 teopum paBurareneid HM3BECTHO, YTO MOUIHOCTh MEXaHUYECKUX MoTepb (NM) TIJIaBHBIM
00pa3oM 3aBHCUT OT CKOPOCTH JABHratens. BnusHue npoccenupoBaHHUs He3HAYUTeNnbHO. [Ipu
JAHHOM aHAJIM3€ UM MOKHO MpeHeOpeub, KaK BEIMYMHON Malloi, U AOMYCTUTh, 4TO NM=const.
IToaTomy u3menne Mexanumudeckoro KIIJ[ mpu npoccennpoBaHMM ONpeneseTrcs U3MEHEHUEM
UHIMKATOPHOW MOIITHOCTH coryacHo 3aBucumMoctd MM=1-Nm/Ni=1-const/Ni (puc.1). I[Ipu sTom
s dexruabiit KIIJ[ cHmxkaeTcs kak M3-3a yMEHbBILIEHHUS 11, TaK W, TJIABHBIM 00pa3oMm, H3-3a
yMeHbIlleHUuss MM. B pesynbrate ynenbHbId 3G (GEKTUBHBIA PacXo]l TOIUIMBA TMPH CHIKEHUU
Harpy3kKd  yBEJIMYMBAETCS, JIOCTHUTas Ha  pEXHUME  XOJOCTOr0  XOAa  3HAuYeHus

ge=const/ne=const/0=co.
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Puc. 1: Harpy3ouHas xapakrepucTrka KapOropaTOpHOro JIBUraTess
4.2. Ilopsa0K BBIIIOJIHEHUS pPaOOTHI
1. 3anycTUTh ¥ MPOTrPETh JBUTATEND.
2. YCTaHOBUTDH 3aJlaHHBIA TMperojaBaTelieM PeXUM padOThl JBUTATENs MO YacTOTE BpallleHUs
MyTEeM TUIABHOTO OTKPBITUS IPOCCETHLHOMN 3aCTOHKH.
3. I[IpoBecTn M3MeEpeHHUsT BCEX HEOOXOAMMBIX TMOKa3aTesied Ha MEePBOM TOYKE XapaKTEPUCTHKHU
nocie CTa0MIN3aIy MMOKa3aHii PHOOPOB.
4. [IpUOTKPBITh OPOCCENbHYIO 3aCIOHKY, 3a)UKCUPOBAaB €€ B HOBOM IOJIOKEHUU. Y BEIUYUTH
Harpy3Ky TOpMO3a ISl MOJACp)KaHUs 3aJlaHHOM YacTOThl BPAIICHHUS W TIOCIE CTaOMIM3aIuu
TETIJIOBOTO COCTOSIHUSI IBUTATENISI TPOBECTH U3MEPEHUS HAa BTOPOU TOUKE XapaKTEPUCTUKH.
5. IIpomOoKWTHh UCHOBITAHHS B TOM K€ NOCIENOBATENbHOCTU. V3mepeHue mnokas3arenen
MOCJIETHEW TOUYKH XapaKTEPUCTUKU MPOBOAAT MPHU MOJTHOM OTKPBITUU JAPOCCEIIBHOW 3aCIOHKHU.
UtoOs1 O0siee TOYHO HAWNTH PEKUM HAWITydIlIed SKOHOMUYHOCTH M BBISIBUTH MOMEHT BCTYIUICHUS
B paboTy JKOHOMai3epa B AWana3oHe HArpy3o0kK Bbimie 75% OT MakCUMaJIbHOW HMHTEpBAJ
OTKPBITHUS JPOCCETBHOM 3aCIOHKM YMEHBIIIAIOT U TOYKU Ha XapaKTEPUCTUKE PACIOJIaraloT yalle
(cMm. puc. 1).
6. [Tocne 06paboOTKH pe3ynIbTATOB UCIIBITAHUI CTPOSIT KPUBBIE HATPY30YHOU XapPaKTEPUCTHUKHU:
Gt=f(Ne); ge=f(Ne); a=f(Ne); 0=f(Ne); gv = f(Ne) u ap.

['padmyecku NOKHBI OBITH BBISIBJICHBI CIIEAYIONINE XapaKTepHble TOUKU XapaKTEPUCTUKH:



- MUHUMAJIBbHBIA YACIbHBINA () (PEKTUBHBINA PacXo;] TOILINBA,
- YaCOBOM pacxo/l TOILJIMBA HA PEKHUME X0JIO0CTOr0 X0/1a;
- YacOBOW YJEJNbHBIN pacxonabl TOIUIMBA, a Takxke 3((eKTHBHAS MOLIHOCTh B MPOLIEHTHOM
OTHONIIEHUH OT MaKCHUMAaJIbHOM B MOMEHT BCTYIUICHHSI B pabOTy SKOHOMaii3epa;
- 4acCOBOW M yZEJIbHBIA PAacX0/bl TOIJIMBA TP MaKCUMAJIbHOM MOIIIHOCTH;
- ko3 unmeHTs H30bITKA BO3AyXa MpU pabOTe IBUTATENsE HA XOJIOCTOM XOHY, B PEXKHME
HauIy4dliel 3KOHOMUYHOCTH, B PEKUME MAKCUMAJILHON MOIIHOCTH.
OTyeT N0MKEH COAEPKATh
1. Konuto mpoToKoJIa UCIIBITAHUM.
2. I'padpuky XapaKTEPUCTHK C yKa3aHHEM XapaKTePHBIX TOUEK 1o m.4.2.
KoHTpoJIbHBIE BOIIPOCHI
1. Yto Ha3bIBAOT HAIPY30YHOU XapaKTEPUCTUKOM ABUTATENA?
2. Yem oTiiMuaeTcs peajabHas Harpy304Has XapakTepUCTUKa OT MI€AJIbHON WM XapaKTEePUCTUKU
ONTUMAJILHOTO PETryJIUPOBaHUS?
3. YTo Takoe KOJIMYECTBEHHBIN 1 KaU€CTBEHHBIM METO/IbI YIIPABJIEHUS MOIIHOCTHIO?
4. ITouemy npu TPUKPHITHH IPOCCENBHOMN 3aCIIOHKHA CMECh 000TaIaT?
5. Kak wusmensworcs mv, o, 0 mo Harpy3ouHoi xapaktepuctuke? HazoBute ¢daktopsl,
OIIpEAEIAIONINE 3TO U3MEHEHUE.
6. YkaxuTe 0COOEHHOCTU U MPUYUHBI U3MEHEHUS 11, 1€, M 10 Harpy304HON XapaKTEepPUCTUKE.
7. Kak m3MeHsieTcss SKOHOMHYHOCTH JABHUTraTelsl MO Harpy3o4Hol Xxapakrepuctuke? Hazosute
HanOoJiee SKOHOMUYHBIN pexum padotsl /IBC.
8. HazoBuTe npumepHble 1uana3oHbl U3MEHEHUS NV U 0. 10 Harpy304HON XapaKTepPUCTHKE.
JlabopaTopnas padora 4.

HATPY304YHAA XAPAKTEPUCTUKA JJU3EJIBHOI'O JIBUT'ATEJIA
[{enb paboThI:
-OLIEHUTh TOIUIMBHYKD 3KOHOMHYHOCTb W JPYyru€ IOKa3aTead JBUTATeNsl INpU HU3MEHEHHUU
Harpy3Ku;
- IPUOOPECTH MPAKTUYECKHE HABBIKM B CHATHH HAarpy30UYHBIX XapaKTEPHCTUK KapOIOpPaTOPHBIX
JIBUTATEIICH;
- BBIOpATh 4acOBOW pacxo/1 TOIUIMBA WM KOA(DPHUITMEHT N30bITKA BO3MyXa (BHEITHIOK HAarpy3Ky
JBUTATENs), COOTBETCTBYIOLME HAWMOOJbIIEH MOIIHOCTH W  HaWiydllled TOIUIMBHOM
SKOHOMHUYHOCTHU
- Hay4uTbhCs AHAIM3UPOBATh 3aBHUCHMOCTH OCHOBHBIX IOKa3aTelied ABUraTelsl OT Harpyskw,
ucxos u3 Teopuu padodero nporiecca JIBC.

IToaroroBka nBHUTATENS:



JlBurarenb oOcHaIIaeTcss MPUBOAHBIM YCTPONCTBOM MJI NEPEMEIICHHs] PENKH TOIUIMBHOIO
HAcoca B 3aJJaHHOE TIOJOXKEHUE, (UKCUPOBAHHUS M PETUCTPALMU JIaHHOTO TOJIOKeHUs. B
y4eOHBIX OIBITaX MPUBOJ] YIIPABISIET PEUKON Yepe3 perysiTop 4aCTOThl BpALIEHUs IBUTATEIS.
MOXHO OTKIIIOYUTH PETYJISTOP YacTOThl, COCIMHUB TATy MPUBOAA KUHEMATHUYECKU >KECTKO C
peiikoil TOIUIMBHOTO Hacoca, a TaKXe OTCOECIMHUTh Ha TOIUIMBHOM HACOCE OrPaHUYHUTEIh
Mo/auu TOIUIMBA. B 3TOM cilyyae MOXXHO CHSTH XapaKTEPUCTUKY JIBUratTessi B 0oJiee MIUPOKOM
Jarna3oHe U3MEHEHUs BHELIHEN Harpy3Ku U HalUTH pPeXXUM HanOOJIbIIeH MOIIHOCTH.

5.1. OCHOBHBIE TEOPETUYECKHUE MOJIOKEHUS

Harpy3ouHoif XxapakTepuCTHUKOM JU3EIbHOIO JABUraTelis Ha3bIBalOT 3aBUCUMOCTb €r0 OCHOBHBIX
nokazareneit ( Gt,ge,M, MV, o0 U Ap.) OT HArpy3ku, oneHuBaemor Ne (wim Me, wiu Pe) npu
MMOCTOSTHHOM YaCTOTE BPAIEHUS TBUTATEIS.

[To cepun HaArpy304YHBIX XapaKTEPUCTHK, CHATHIX MPU Pa3HbIX, HO TMOCTOSIHHBIX B Tpeienax
OJIHOM XapaKTepUCTHKU YACTOTaxX BpAIICHHs, MOXKHO ONpPEIeIUTh Hambosiee SKOHOMUYHBIC
pexuMbl paboThl nu3ensd. JlaHHbIE 3THX XapakTEPUCTHUK MOXHO HCIOJIB30BaTh MJis pacdera
arperaToB TPAHCMHUCCHH U JIp.

B nuzensx  mpoucXogUT — BHYTpEHHee  cMmeceoOpazoBaHume. B 3Tux  jaBuUrartensx
TOTIMBOBO3/YyIITHAs] CMECh HEOJHOPOAHA IO COCTaBy HM3-3a HEPAaBHOMEPHOI'O pacrpeielieHus
BIIPHICKMBACMOT'0 TOIUIMBA MO 00BEMY Kamepbl cropanus. [lpm cpemnem kodddunmeHte
n30bITKAa BO3AyXa, onpenensiemomy mno dopmyne o=GB/(Gt'10), B kamepe cropaHusi UMEIOTCS
30HBI C JTOKAJIbHBIMU 3HaUeHUAMHU 0=0...0c0. HauanpHbIe oYaru miaMmeHu oOpa3yroTcs B 30HaX C
Haubosee OJarompUATHBIMU YCIOBUSMH BOCIUIAaMEHEHHUs Tmpu 3HaueHun 0~0,9. Takas
HEOJHOPOJHOCTh COCTaBa CMECH OO€CIeuMBaeT B JU3EIAX YCTOWYMBBIE IPOIECCHI
CaMOBOCIUTAMEHEHUSI M CTOPAaHUsI B IIMPOKOM JHANa3oHe M3MEHEHHs Kod(duimenta m30bITKa
BO3/1yXa.

Kak wu3BeCTHO, MpU TOCTOSHHOW YACTOTE BPAILIEHUS MOIIHOCTb JABUTATeNd ONpPEaeiseTcs
3aBUCUMOCTBIO:

Ne =constni- nm- nv/a ).

B mmzensx oTcyTcTByeT opraH ympaBieHHs KOI(PQOHUIIMEHTOM HAIOJHEHHUS, OMPEISISIFOIINM
KOJIMYECTBO paboyero Tena B IHIMHApPE. YTIpaBlIeHHWE MOIIHOCTHIO B TaKUX JIBHUTATENSIX
MPOUCXOAUT 3a CYET H3MEHEHHMs] KOd(p(dUIIMeHTa H30BITKA BO3AyXa, XapaKTEPHU3YIOIIETO
KauecTBO roproueit cmecu. [loaToMy Takue ABUTATENIM HA3bIBAIOT IBUTATEISIMUA C Ka4eCTBEHHBIM
PEryIMpPOBAHUEM MOIIHOCTH.

KauecTBeHHOE yIpaBiIeHHE MOIIHOCTHIO OOECIIEYMBAET YCTOWYHMBYIO pabOTy AM3ENsl BO BCEM

JUaria3oHe M3MCHCHUA BHEIITHCH Harpyskym - OT peKUMa XOJIOCTOro xoaa a0 pexumMa



MakcuManbHOW MomHOCTH. KoaddunmeHT n30bpiTKa Bo3ayxa (COCTaB CMeCH) B JaHHOM Cllydae
M3MEHSIOT KOJMYECTBOM I10JJaBa€MOT0 B LIUJIMHAPHI TOILINBA.

Kak cnenyer u3 ¢opmynsr (1) nHambosblnas MOIIHOCTh, IPU HPOYMX PABHBIX YCIOBUSX,
JIOCTUTaeTcs MPU MAKCUMyM€ OTHOIIEHUS MV/0. DTO YCIIOBHE BBIOJHSETCA NP K03 duiueHre
n30bITKa Bo3ayxa nopsaka a=1,05. OnHako Ha MpakTUKE HE JOIYyCKaeTcs paboTa Au3ens Npu
TakOM cocTtaBe cmecd. Hambomnpiiee oOorameHne CMECH B CYIIECTBYIOMIMX JIM3EIISX
orpaHMyuBaerca 3HaueHuem, o=1,2... 1,5 (MeHbIIME 3HAYCHUS JJIs: AU3ENICH ¢ pa3aesiéHHBIMU
kamepamu cropanus). Ilpuy sTtom MomHocTe mnpumepHo Ha 10% MeHblIE MOLIHOCTH,
noxydaemoit mpu o=1.05.

OOGorarenue cmecu A0 3HaYeHuit oo Menbine 1,2... 1,5 BbI3bIBa€T yBEIMUYECHHUE JIBIMHOCTH BBIILIE
JIOIIYCTUMOI'O YpOBHS, PE3KOE YBEJIMYEHHE YAEIbHOIO pacxofa TOIUIMBAa U TEIJIOBOU
HaIpsDKEHHOCTH  JBMraress. B pe3ynbrare B HECKOJBKO pPa3  IOBBIAETCS  HU3HOC
LWIMHAPOINOPIIHEBOM Tpynnbl. OOBIYHO HAaMMEHbIIEE 3HAYEHUE 0 U COOTBETCTBYIOILAS €My
MOIIIHOCTh OIPaHUYMBAIOTCS JJII KOHKPETHBIX MOJEJIEH au3esiell MO YCIOBHUIO JIOIMYCTUMOM
JBIMHOCTH.

Haumenpmmii  ynensHbli 3¢(exkTuBHBIA pacxox TorumBa (ge, cM. puc. 1) y nuseneit
HaOmronaercs npu o =2. OTKIOHEHHE OT 3TOr0 COCTaBa CMECH, KaK B CTOPOHY 00€THEHHUs, TaK U
B CTOPOHY OOOTramieHusl yXyJIIaeT TOIUIMBHYIO 3KOHOMHUYHOCTh. Takol XapakTrep U3MEHEHUs
yaenbHoro 3(Q(EeKTUBHOrO pacxoja OINpeAeNseTcs COBMECTHBIM BIUSHUEM Ha HEro
unankaropHoro u mexannyeckoro KIIJ. ITpu oGeaHenun cMecu BIUIOTH 10 3HaueHUH o=4... 5
WHIVKAaTOPHBIA YJENBHBIA pacxoj] yMEHbBIIAETCS, a, ciefoBareinbHO, mHAuKaTopHbld KII/I,
XapakTepu3yromuii 3¢ (HeKTUBHOCTh UCIIONBb30BAHUS TEIUIOTHI, PAacTET, TaK Kak mi=const/gi. 1o
OOBSCHSETCS TEM, YTO C YMEHBIIEHUEM IMKJIOBOM IMOJAaYM TOIJIMBA YJIYUYIIAIOTCS YCIOBHS
cMeceo0pa3oBaHusl, MPOUCXOAUT OoJiee TMOJIHOE CrOpaHHe TOIUIMBA, YBEIMUMBACTCS CTENEHb
MOCJIEAYIOLIETO €TI0 PACIIUPEHMS], YMEHBIIIAIOTCS OTHOCUTEIIBHBIE TOTEPU TEIUIOTHI B CTEHKH U C
oTpaboTaBIIMMU razamu. [Ipu odeHb MajbIX Mojavax TOIUIMBA, KOrja, o>5 (PeXKHUM XOJOCTOTO
X0Jla), HMHIUKATOpHBbIM pacxox yBenuuuBaercs (umHaukatopHslii KIIJ[ cHumkaercs) wusz-3a
YXYALIEHUS YCIOBUM pacbUIMBaHUSA U CrOPaHUS MAJIBIX 103 TOIUINBA.

ITpu MOCTOSIHHOI YacTOTE BPAILLEHUS JBUraTeNs MOIIHOCTh MEXAHUYECKMX MOTEPh U3MEHSAETCS
HE3HAYUTENIbHO W MpH JIaHHOM aHaiu3e mnpuemsiemo jomymieHrne Nwm=const. I[losaTomy
Mexanndeckuil KITJ[ cHmkaercst mpu yMEHbBIIEHUH Harpy3Ku COTJIACHO 3aBUCUMOCTH

nm=1- const/Ni.

Takum 00pa3oM, peXUM HaMIyyllleld TOIUIMBHOW SKOHOMHUYHOCTH OIPEIeNseTCsl yCIOBHEM

ne=const/ge= ni-nM=max.
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Puc. 1: Harpy3ouHas XxapakTepucTHKa IU3€IbHOIO JBUTATEN

VYXyaueHne 3KOHOMUYHOCTH IPU 00EHEHUH CBSI3aHO CO CHMIKEHHMEM MM, a IIPU 00OralleHu! -
CO CHIDKEHHEM 1)1 M3-32 YXY/IIICHHUS YCIOBUI CaMOBOCIUIAMEHEHHUS U CTOPAHHUS.

C yBennueHMeM MOIIHOCTH MAacCOBOE KOJMYECTBO BO3]yXa, IOCTYMNAIOIIETr0 B ILMJIMHIPHI
JU3elis, He3HAUUTEJIbHO YMEHbIIaeTcs, U Ko3dduuueHT HanoaHeHus cHuxkaercs (puc 1). Oto
OOBSCHSIETCS TEM, YTO C POCTOM Harpy3kd U COOTBETCTBYIOLIUM YBEJIWYEHHEM TEIUIOBOI
SHEPruM, BBOJUMOMN B IIMJIMHAPHI C TOIJIMBOM, YBEJIMYUBAIOTCSA U TEIUIOBbIE MOTOKU B CTEHKH,
4TO BENET K PpOCTY TEIUIOHANpPsDKEHHOCTH BCeX JeTaned JBurarens. B pesynbrare
YBEJIMUMBAETCS IMOJOIPEB  BO3JyXa IpPU HANOJHEHWM, YMEHBIIAETCS IIJIOTHOCTh W,
COOTBETCTBEHHO, MAaccCa IOCTYNAOLIETO BO3AYXA.

Boicokue cremeHu ckatus Au3eleld, KaueCTBEHHOE pEryJMpOBaHHE MOIIHOCTH, CrOpaHHe
OemHBIX cMecell o0ecrneuMBalOT JAM3EISAM B YCIOBHUSX OKCIUTyaTalliM Ooyiee  BBICOKYIO
HSKOHOMHYHOCTh B CPAaBHEHUHU C KapOIOpaTOpHBIMU JBMTraTelIsIMH, OCOOEHHO Hpu paboTe Ha
YaCTUYHBIX Harpyskax

Ha puc.2 mnpuseneHo cpaBHeHue »5(Q(EKTUBHOCTH JTHUX JBUTareneil mnpu pabore Ha
HOMUHAJIBHOM CKOPOCTHOM pe&XuMe. {151 HarJssJHOCTH MOIIHOCTh U yJENbHBIA 3 (EeKTUBHBIN
pacxoj TOIUIMBA JaHbl B OTHOCUTENBHBIX ennHuuax. 3a 100% npuHAT HaUMEHBIIUN yIEIbHBIN
3¢ (PEeKTUBHBIN PacXo TU3EITHHOTO JIBUTATEIIS.

Kak BugHO, Ha peXuMe Hauydlled TOIUIMBHOW 3KOHOMHYHOCTH YJIENbHBIN 3((EKTHBHBII
pacxoj TorumBa y nuzens npumepHo Ha 10.... 15% Hipke, yeM y kapOIOpaTOPHOTO JBUTraTesl.
[To Mepe yMmeHbIIEHUSI HArpy3Kd YJIENbHBIM pacxo] TOIUIMBA YBEIMYUBAETCS y OOOMX THIIOB

}IBI/IFaTeJIeﬁ, HO SIBHO BUJJHO IMPEUMYIICCTBO AU3CIIA: HAa MaJIbIX HArpy3kax pas3priB B TOTLTUBHOM



SKOHOMHMYHOCTH jJocturaer mnoutd 50%. OTo 0O0bACHAETCS XapaKTepoM H3MEHEHUs
napukaropuelx KIIJA. V' nuseneir muamkatopHbin KIIJ[ yBenuuuBaercs INpU yMEHBLICHUU
Harpy3ku, a y kapOropartopasix JIBC - cHmkaercs. [loaToMy, B YCIOBUSX SKCILTyaTalluu

ABTOTPAKTOPHBIE IU3E]IU PACXOIYIOT MpuMepHO Ha 30% MeHbIIIe TOIINBA, YeM KapOIpaToOpHbIe

JOBUTATCIIN.
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Puc. 2: CpaBHenue 3pGeKTUBHOCTH pabOThI JBUTATENEH.

5.2. IlopsiioK BBIOTHEHUS PaOOTHI

1. 3anmycTUTh U MPOTPETH ABUTATED.

2. YCTaHOBUTh MaKCHMaJbHOE 3HAUYEHHUE IIOKAa3aHWS BECOB TOPMO3HOW YCTaHOBKH ITyTEM
IIJIABHOTO NEPEMEILECHMS pblyara IPUBOAA PEHKHM TOIUIMBHOTO HACOCAa BBICOKOIO JaBJICHUS
(THBJ). 3anmanublii pexum pabOThl [BUTATeNs IO 4YacTOTE BpAIICHUS TMOIEPKUBAThH
M3MEHEHHEM BHEIIHEW Harpy3Ku (TOPMO3HOU yCTaHOBKOMN).

3. [IpoBectn m3MepeHHUs: BceX HEOOXOIMMBIX INOKa3aTeseld Ha MEpBOM TOYKE XapaKTEPUCTHKHU
nocie cTabuiIn3anuu CKOPOCTH U MOKa3aHU| puOOpOB.

4. IToBepHyTh phiyar npuBojga THBJI B cTOpOHY yMeHBIIIEHUSI MOIIIHOCTH AM3€Ns, YMEHBIIUTh
Harpy3Ky TopMmo3a Uid MHOJAepXaHHs 3aJaHHOM 4acToThl BpauieHus. Ilocne craOunmzanuu
TEIJIOBOT'O COCTOSIHUS AIBUTaTelNs U MMOKa3aHUs MPUOOPOB MPOBECTU U3MEPEHUS HA BTOPOH TOUKE
XapaKTEPUCTHUKHU.

5. IlpoomkuUTh UCHBITAHUS B TOM K€ IOCIEIOBATEIBHOCTH, YTOOBI MOJIYYHUTH 6...8 TOUEK

XapakTepuUCTUKH. M3MepeHue mnokasaTesed IMOCIEIHEM TOYKHM XapaKTepUCTUKH MPOBECTH HA



peKUME XO0JIOCTOro Xoja. YToObl Oojiee TOYHO HAWTH PEKUM HAWIIYYIICH SKOHOMHYHOCTH B
nuara3one Harpy3ok oT Nemax g0 0,5Nemax uzMepenus ciaeayer MpoBOJAUTh Yallle.
6. ITociie 06paboOTKN pe3ybTaTOB UCTIBITAHUN CTPOAT KPUBBIE HATPY30YHON XapaKTEPHUCTUKU:
Gr=f(Ne); ge=f(Ne); a=f(Ne); nv = f(Ne) u ap.
['padmyecku TOKHBI OBITH BBISIBICHBI CIIEAYIONINE XapaKTEPHbIE TOYKU XaPaKTEPUCTUKHU:
- MUHUMAJIbHBIN yAeTbHBIN 3()(DEeKTUBHBINA PacXo/ TOILINBA,
- YaCOBOM pacxo/] TOIUIMBA Ha PEKUME XOJIOCTOr0 X0/1a;
- 4acCOBOW M yZEJIbHBIA PAaCXO/Ibl TOIJIMBA TP MaKCUMAJIbHOM MOIIIHOCTH;
- ko3 duiMeHTsl U30bITKa BO3AyXa MpuU paboTe IBUTraTeNss HAa XOJOCTOM XONYy, B pEXHME
HauIy4dliel 3KOHOMUYHOCTH, B PEKUME MAKCUMAJILHON MOIIHOCTH.
OTuer JOKEH colepKaTh
1. Konuto mpoToKoJia UCIIBITAHUMN.
2. I'paduku xapaKTepUCTHK C YKa3aHHEM XapaKTePHBIX TOYEK 1O 1.5.2.
KoHTpoJIbHBIE BOIIPOCHI
1. YTo Ha3bIBAIOT HArPy30UYHOMN XapaKTEPUCTUKOMN n3ens?
2. Packpoiite noHaTue "ABUraTeNid ¢ KAUeCTBEHHBIM PEryJIMPOBAHUEM MOIIHOCTHU".
3. [Touemy B qu3emsix BO3MOKHO CrOpaHue OeIHbIX cMeceit?
4. KaxkoBbl mpuMepHBIE TpeAenbl U3MEHEHHs Kod(p(UIeHTa M30bITKa BO3/yXa B JAM3EIbHOM
nBurareie?
5. O0bsicHUTE W3MEHEHHsI OCHOBHBIX NOKa3zarened auszens (nv, o, gi, ge, M) M0 Harpy304HOM
XapaKTEPUCTHUKE.
6. [Touemy nnaukaropusiii KITJ{ au3enst Bo3pactaeT Mpu CHUKEHUU HArpy3Ku?
7. IloueMy KO3(PUIIMEHT HAMOIHEHUS TU3EIBHOTO JIBUraTelNsi YMEHbILIAETCS C yBEIMYEHHEM
Harpysku?
8. Kakumu QaxTopaMu orpaHMYMBaeTCs MaKCUMallbHasi Harpyska Ju3elis IMpU JaHHOM yacToTe
BparieHus?
9. OObscHUTE TPUYUHBI 00JIe€ BBICOKOM JKOHOMHUYHOCTH JIH3E€JI€H 10 OTHOIIEHUIO K
KapOIOpaTOpHbIM JBUTATENsAM?
10. JlaiiTe CcpaBHUTENBHBIA aHadM3 W3MEHEHHs ™Ni, gi, ge, NV, o [0 Harpy304HbIM
XapaKTepucTHKaM KapOropaTopHoro u ausensHoro JIBC?
JladopaTopnasi padora 4.

CKOPOCTHAA XAPAKTEPUCTHUKA JIBUT'ATEJIA C UCKPOBBIM 3AXKMI'AHEM
[{enb paboThI:
-OLIEHUTh TOIUIMBHYIO 3KOHOMHUYHOCTh M JpyTHe TOKa3aTeld NpU H3MEHEHUM 4YacTOThI

BpAILICHUS JBUTATEIS,



- MPHOOpPECTH MPAKTUUYECKUE HABBIKM B CHSATUU CKOPOCTHBIX XapaKTEPUCTUK KapOIOPATOPHBIX
JIBUTATEIICH;

- HaliTU CKOPOCTHBIE PEKUMBI MAKCUMAJIbHOM MOIIIHOCTH, MAKCUMAJILHOT'O KPYTALIEr0 MOMEHTA,
HaWMEHBILIETO YAEIbHOTO PacXxo/1a TOIINBA;

- HAay4YUThCS AHAJIU3UPOBATH 3aBUCHMOCTHM OCHOBHBIX IIOKA3aTEJlEl JBUrareisi OT CKOPOCTH,
ucxojs u3 Teopun pabouero mpouecca JIBC.

[ToaroroBka nBuraTens:

JIBurarenb ocHalaeTcsi IPUBOJHBIM YCTPOUCTBOM JUisl (PMKCUPOBAHMS APOCCETHHOM 3aCIIOHKU
KapOroparopa B 3aJaHHOM IOJIOXKEHHUE U PETUCTPAIUH TaHHOTO MOJIOXKCHHUS.

6.1. OCHOBHBIE TEOPETHUECKHUE TTOJIOKECHUS

CKOpOCTHON XapaKTepUCTUKOW JBHUTATeNsi C HUCKpoBbIM 3axkuranueMm (Jc3) HaszwiBaeTcs
3aBHCHUMOCTh MOIIHOCTHBIX, 9KOHOMHYECKHX, SKOJOTHYECKMX U Jp. IMOoKazareiael paboTh
JIBUraTeNsl OT €ro CKOPOCTH IMPU MOCTOSIHHOM IOJIOKEHUWU OpraHa YIpaBJICHUs HAMOJIHEHUEM
(ApoccenbHOM 3aCIIOHKH).

Paznuuar BHelIHUE U YaCTUUHbIE (BHYTPEHHUE) CKOPOCThIO XapaKTEPUCTUKH.

BHemiHel XapakTepUCTUKOM Ha3bIBAETCA CKOPOCTHAsl XapaKTEPHUCTHKA, CHATas IpPH IOJHOM
OTKPBITHH JIPOCCEIIbHON 3aCIIOHKH.

BHemHsas CKOpOCTHas XapakTEPUCTHKA SBJISETCS OCHOBHOM IACIOPTHOM XapaKTEpUCTUKOU
neurarens. Ilo 3Tol xapakTepUCTHKE YKa3bIBalOTCS BaKHEMIME TEXHUYECKHE IOKa3aTeln
asuratensi: NeHOM. - HOMHHaJIbHAasi MOIIHOCTb, TapaHTUpyeMasi 3aBOJIOM-U3TOTOBUTEIEM IPU
HOMUHAJIBHOM YacTOTE BpalleHHs - NHOM, MaKCHUMaJbHBIA KpyTAUIMH MOMEHT Memax u
COOTBETCTBYIOILIAasl EMYy YacTOTa BpallleHHUs — NM; MUHUMAJIbHO YCTOMYMBAs 4aCcTOTA BPAILECHUS —
nmMin u apyrue.

B 3aBuCMMOCTHM OT KOMIUIEKTHOCTH JIBUTaTeNsl PA3IMYAlOT MOIIHOCTh HETTO U MOIIHOCTH
opytrro. Ilpu ompeneneHnr MOUTHOCTH HETTO JBUTATENlb KOMILJIEKTYETCS BCIIOMOTATEIbHBIMU
YCTPOMCTBAMM:  BO3AYXOOUHMCTUTEJIEM U [IYIMIUTEISIMH IlIlymMa BIOYyCKa M BBIIYCKA,
COOTBETCTBYIOIIMMHU TPYOONIPOBOJAMH, PaAHaTOPOM, BEHTHJISITOPOM CHUCTEMBI OXJIAXACHHUS,
TEeHepaTOpOM, YCTPOWCTBAMHU CHIDKEHHUS TOKCHUYHOCTH OTpa0OTaBIIMX Ta30B. PerymupoBku
CHUCTEM MUTAHUS U 38KUTAHUS JIOJDKHBI OTBEYATh YCJIOBHSM 3aBOJIa-U3TOTOBUTESL.

[Ipu ompeneneHUH MOIIHOCTH OpYTTO MPOBOAST HCHbITaHUS O€3 Ha3BaHHBIX Y3JOB H
00opy/0BaHusi, KOTOpbIe MPUBOJAT K POCTY BHYTPEHHHUX IMOTEPh Ha Ta3000MEH, yXYIIICHHUIO
OYMCTKU UUIUHAPOB OT OCTATOYHBIX T'a30B M HAIOJIHEHUS UX CBEXKEW TOIIMBHO-BO3IYIIHON

cMmechio. [ToaTomMmy MOLITHOCTE OPYTTO OOIBIIIE MOIIHOCTH HETTO.



AHanM3 CKOPOCTHOM XapaKTEepPUCTUKH KapOIOPATOPHOTO JBHUraTessl TIO3BOJSET BBIIBUTH
JUHAMUYECKHE M HSKOHOMHYECKHE IIOKa3aTeNd ero paboThl M OLEHUTHh HCIBITHIBAEMBIN
JIBUTATEIb B OTHOIICHUHU TIPUEMHUCTOCTH U OBICTPOXOAHOCTH (CM. puc.1)

Koaddunument HamonHeHus BHAyajge BO3pacTaeT, AOCTUIAeT MaKCUMyMa IpPH CKOPOCTHOM
peXHUMe, KOTJa IOCTUraeTcsl MPUMEPHO HauOONBIINI KPYTSIIUA MOMEHT, a 3ateM najaaer. [lpu
4acToTe BpalleHust n<n< span="">M HalOJIHEHHUE JBUTATEN YXYAIIEHO U3-32 HEONTUMAIBbHOCTU
da3 razopacnpenenenus. C poctom n ¢a3bl razopacrupeieNieHUs CTAaHOBATCS Oolee
OJIaronpuATHBIMU JJI1 HANIOJHEHUS, U TV TOBBIIIAETCS A0 HEKOTOPOTr0 MAaKCUMyMa, a 3aTeM
HAaYMHAET WHTEHCHBHO mafarh. CHIDKEHUE HAMOIHEHHUs B OOJIACTH BBICOKUX CKOpOCTEH
OOBSICHAETCS BO3PAaCTaHMEM THIPABIMYECKUMX IOTePh Ha BIYCKE, a TaKkKe. U3-3a

HEONTHUMAJIBLHOCTH (ha3 razopacrpenerneHus 0oyee BRICOKUM CKOPOCTSIM JIBHTATENs. </n<>
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Puc.! BHemHsAst ckopocTHast XapakTepucTrka kaporopatopHoro JIBC
O} dexTUBHBIN KPYTSIMIUKA MOMEHT ONpEAeNsieTcs 3aBUCUMOCThI0 Me= const ‘gv-ni-gm/a.

Bun xpuBoit Me = f(n) 3aBUCUT OT U3MEHEHHUS TAPAMETPOB @, NV, T|i, MM 10 YAaCTOTE BpalllCHHS.



Nunukatopusiii KIIJ[ nic pocToM CKOpPOCTH CHayanda Tak)Ke IOBBIIIACTCS IO HEKOTOPOTO
MakCUMyMa BCJEJICTBHE yIy4IIEHHs CMeceoOpa3oBaHMs M yMEHBIICHUS TIOTeph Ha
TEIUIOOTady, a 3aTéM HauMHAeT CHWXKAThCS W3-3a YXY/AUIEHUS CrOpPaHUs BCIEICTBUE
COKpAILIEHUS] BPEMEHH, OTBOIUMOTO Ha CrOpaHHUE.

Mexannueckuii KIIJ[ MM ¢ pocTOM CKOpOCTM HEM3MEHHO CHUKAECTCSl BCIEICTBUE YBEIUUYEHUS
MEXAHUYECKUX (BHYTPEHHHUX ) IOTEPh JABUTATEIS.

BO3PACTaeT Ha yY4acTKE nmin ...NM, a 3aTeM Majaer.

OcHoBHOe BIHMsSHHE Ha TMpoTekaHne Me = f(n) oka3bpIBaeT 3aBHCHUMOCTh KO3 HUIIHECHTA
HaroHeHus nv=f(n).

B pe3ynbpTare COBMECTHOTO ACHCTBHSI IEPEUNCICHHBIX (DAKTOPOB KPYTALINI MOMEHT BO3pacTaeT
Ha y4acTKe nmin ...nM, a 3aTeM NaJaer. ITo xkpuBoit Me =
f(n) BHemHell CKOPOCTHOM XapaKTEpPUCTHUKU MOXKHO OINPEAEINTh BAKHBIM JIMHAMUYECKUH
nokasarenb - KoddduuueHT mupucnocodnsiemoctd, paBHbli K=Memax/MN. 3mece MN —
KPYTSAIIMHA MOMEHT Ha CKOPOCTHOM pPEXKHME MaKCHUMalbHOW MomHocTd. Koadduiment
OpUCHOCOOISIEMOCTH  XapaKTepU3yeT  CIIOCOOHOCTh  ABHTraTelsi K  CaMOIPEOJOJICHHUIO
KpPaTKOBPEMEHHBIX Ieperpy3ok. s kapOropaTOpHBIX JBUraTesieil 1Mo BHENIHEH CKOPOCTHOM
xapaktepuctuke K=1,25 ... 1,35.

.Ha xpuBoii Ne = f(n) MOXHO BBIIENIUTH HECKOJIBKO XapaKTEPHBIX y4acTKoB. B uHTEpBane ot
nMin 10 nM MOIIHOCT, Ne M3MEHSIeTCS NPUOJIM3HUTENILHO MPSIMO MPOMOPIMOHANBHO n. Ha
ydacTke OT nM A0 nN MOIIHOCTh YBEIMYMBAETCA MEUICHHEE: C OJHOW CTOPOHBI N JIBUraTEls
pacTeT ¥ pacTeT YMCIIO LMKIIOB B €IUHUILY BPEMEHH, C Ipyroi - Me najaer B CHIly yKa3aHHBIX
BbIIEe MpUunH. Ha ygactke or nN 10 nMax pocT n ye He KOMIIEHCUPYET najeHus Me, u kpuBas
Ne camxkaercsa. YacoBoi pacxoa Ttorua GT BHa4alle pacTeT MOYTH MPSIMO MPONOPLIUOHATIBHO
n, HO B JajbHEMIIEM NoBbIIIEHHE (T 3aMeUIAETCs BCIEICTBUE NAJICHUS V.

KpuBast ynensHoro sddextuBHoro pacxoma TtomimBa ge = f(n) 3aBUCUT OT XapakTepa
M3MEHEHHUS 1M1 U MM IIpM U3MEHEHUHU N, 0 4eM ObUIO CKa3aHO BhIlIE. B pe3ynbrare ge BHavaie
YMEHbILIAETCs, TIOCTUraeT MUHUMYMa, a 3aT€M BO3pacTaeT.

Yacrora BpaleHUss NPU MaKCUMaJIbHONM MOIIHOCTH NN HAa CKOPOCTHOW XapaKTEpUCTUKE HE
COBMAJaeT C 4YacTOTOM BpalleHWsl NPU MHHMMAJIBbHOM YAEIBHOM pacxoie TOIUIMBA nge:
nge Bcerna MeHsIe nN.

KpuBass ontumanbHOro yria omepexeHus 3axuranus Oont= f(n) mokassiBaeT pocT Oomt ¢
YBEIIMYEHUEM CKOPOCTHOTO PEXHMA, YTO OOBSICHAETCS OOJBIIUM BIMSHUEM YMEHBUICHHUS
BpPEMEHH, OTBOJMMOI0 Ha CTOpaHHe, 10 CPABHEHUIO C YIyUIIEHHEM KauyecTBa cMeceoOpa3oBaHus

BCJIE/ICTBUE JIydllled TypOynM3allMi CBEXKEro 3apsia. YBEIHUEHUE JJTUTEIbHOCTH CrOpaHHs B



rpagycax IMOBOPOTa KOJIEHYATOro Baja B OCHOBHOM OIpEENseTcs YBEIUYEHHEM HaudalbHON
(epBoii) (haswl cropaHus.

CKOpOCTHBIE XapaKTepUCTUKH, CHHUMAEMble MPU HEMOJHOM (HO TMOCTOSSHHOM) OTKPBITUU
JPOCCENIbHOM 3aCIIOHKHU, HA3bIBAIOT YACTHYHBIMH.

[Ipy OpUKPHITHIX MOJIOKEHUAX HabmogaeTcst Oosiee paHHHM, TO €CTh Ha MEHBIIMX YacTOTax
BpAICHUS, TIEPETn0 KPUBBIX MOIIHOCTH U YI€IHHOTO pacxo/1a TOIUIMBA.

6.2. [lopsi10K BBINOIHEHUS paOOTHI

1. 3amycTuTh U IPOTPETh IBUTATENb.

2. BBectu nBUTaTeNh B PEKUM, COOTBETCTBYIOIIMN HAYaNly CHATHUS XapaKTEPUCTUKU: TIOJIOKEHUE
JPOCCEJIbHOM 3aCJIOHKH - 33JJaHHOE, YaCTOTa BPALIEHUS - MUHMMAJIBHO YCTONYMBAsL, 3a)KUTAHNUE
— 1O TEeXYCIOBHSM 3aBOJa-U3rOTOBHTENS. JlaTh BBIOEPKKY NpU pabOTe [BUTATENS Ha
YCTaHOBUBIIEMCSl peXHME HE MeHee | MHH U TpPOW3BECTH 3alKicCh MOKa3aHUH BCex
U3MEPUTENIbHBIX TPHOOPOB.

3. VBemumuute yactory BpameHuss Ha 200...300 0o06/MHH TyTeM H3MEHEHHUS DPETYIHPOBKH
TOpMO3a (pa3Tpy3KH €ro), AaTh BBLICPKKY Ha BHOBb YCTAaHOBJICHHOM pexXuMe 1-2 MUH.
[TpousBecTu 3amuch MOKa3aHUN BCEX U3MEPUTENBHBIX TPHOOPOB.

4. TIpo#oOKUTh UCHBITAHUS B TOW >K€ MOCIEIOBATEIBHOCTH, YTOOBI MOMY4YHUTH 6...8 TOYek
XapaKTEPUCTUKU. 3aKOHYUTh CHITHE XapaKTEPUCTUKU IpU CKOpocTH, Ha 10% mpeBbliaromeit
HOMUHAQJIBHYIO CKOpPOCTh [BUTATENsA, a TMpH HAIMYAMA pEryiasTopa - TpPH CKOPOCTH,
COOTBETCTBYIOLIEH MMOJIHON pa3rpy3ke TOPMO3a.

6. TIlocme 00pa®OTKM pe3ylbTaTOB HUCHBITAHUH IOCTPOUTH TIpaUKU  CKOPOCTHOM
XapaKTEPUCTHKH:

Me =f (n); Ne =f (n); Gr = f(n); ge =f(n);

Gs =f (n); a=Tf(n); nv = f7(n) 0="f(n)

I'padruecku 10MKHBI OBITH BBISBJICHBI CIEIYIOIIUE XapaKTePHbIE TOUKU XapaKTEPUCTUKU:

- MaKCUMaJIbHasi MOIITHOCTh ¥ COOTBETCTBYIOIIAsI YaCTOTA BPAIICHUS;

- MAaKCUMAJTBHBIN KPYTSIIUH MOMEHT M COOTBETCTBYIOIIAsI €My YacTOTa BPAIICHUS;

- MUHUMAaJbHBIA yHEeNbHBIH >(PQPEKTUBHBII pacxo] TOIUIMBA W COOTBETCTBYIOILIAs 4acToTa
BpAICHHUS.

7. Onpeaenuth KO3PHUIUESHT TPUCTIOCOOTIEMOCTH.

8. JlaTh 0OBsICHEHHE XapaKTepa BIUSHHS 9acTOTHI BpPAIlEHUS Ha MOITHOCTh, SKOHOMHYHOCTh H
JpyTHUe MoKa3aTeslu padoThl ABUraTeIs.

OTueT 10IHKEH COAePIKaTh

1. Konnro mpoTOKOJIa HCIIBITAHUI.

2. I'padmku XapaKTEpUCTHK C YKa3aHHEM XapaKTEpHBIX TOYEK 1O 1M.6.2.



KoHTponbHbIE BOTPOCHI
1. Yro Ha3bIBaETCS CKOPOCTHON XapaKTEPUCTUKON KapOIOpaTOPHOro ABUraTess?
2. Yem oTiMyaeTcsi BHEIIHSSI CKOPOCTHAs XapaKTEpUCTHUKAa OT YAacCTUYHON CKOPOCTHOM
XapaKkTEepUCTUKU?
3. [Touemy MOIITHOCTH OPYTTO OOJIBIIIE MOIITHOCTH HETTO?
4. TloueMy Hpu YBEIMYEHUU CKOPOCTH KOA(P(UIMEHT HANIOJHEHUS BHAYalle yBEIMYMBACTCA, a
3aTeM YMEHbIIAETCS?
5. IloueMy 5KOHOMHMYHOCTb JABHUIaTeNIsl YXYALIAETCS IPU HUBKUX U BBICOKMX YacTOTax
BpallleHus?
6. Uto Takoe ko3 Puument npucrnocodbiasiemoctu? HazoBure ero 3HaueHus i KapOIOPaTOPHBIX
JIBUTATEJIEH.
7. Ha3oBuTe OCHOBHBIE MPUYHHBI, onpenenstomue nimenenne Me, Ne, Gt, Bont oT 4acToThI
BpAaIICHUS.
8. N300pa3ure rpaduyeckn MpOTEKaHWE OCHOBHBIX ITTOKa3aTeNIel JBUTATENS MPH H3MEHEHUH
YacTOThI BPAILICHHUS.
JlaGopaTropuas pa6ora 4.

CKOPOCTHAA XAPAKTEPUCTHUKA JU3EJIbBHOI'O JIBUT'ATEJIA
[{enb paboTHI:
-OLIEHUTh TOIUIMBHYIO 3KOHOMHUYHOCTb M JpPYyTH€ TOKa3aTeld NpU H3MEHEHUM 4YacTOThI
BpalllCHUs JBUTATEIIS;
- TpuoOpecTH NPAKTUYECKHE HABBIKK B CHATUM CKOPOCTHBIX XapaKTEPUCTHK J3E€JIbHBIX
JIBUTATEIICH;
- HaliTU CKOPOCTHBIE PEKUMBI MAKCUMAJIbHOM MOIIIHOCTH, MAKCUMAJILHOTO KPYTSIIIET0O MOMEHTA,
HAUMEHBILIETO yIEIbHOTO PacX0/1a TOIINBA;
- HAy4UTbCS AaHAJIM3UPOBATh 3aBUCUMOCTH OCHOBHBIX IIOKA3aTeJIed IBUraTellsl OT CKOPOCTH,
ucxos u3 Teopuu padodero nporecca JIBC.
IToaroroBka nBHUTATENS:
JlBuraTens OCHAIIAeTCsl MPUBOAHBIM YCTPOWMCTBOM Ui (PUKCHPOBAHUS pblUara yHpaBJieHHUs
pEIKOI TOIUIMBHOIO HACOCA BBICOKOT'O AABJICHUS U PETMCTPALIMH TaHHOTO TOJIO0XKEHUS.
7.1. OCHOBHBIE TEOPETHUYECKUE MOJTOKEHHUS
CKOpOCTHOI XapaKTepUCTUKON JNU3EJIbHOTO JBUTATENs] HAa3bIBAETCS 3aBUCUMOCTh MOIIHOCTHBIX,
DKOHOMHYECKUX, HKOJIOTMYECKUX M Jp. TOKa3aTeled JBHUraTess OT €ro CKOPOCTH IpH
MIOCTOSIHHOM I10JIO)KEHUH OpraHa yIpaBiIeHUs TOIUIMBONOAAUEH.
Ecnu opran ymnpaBieHHs TOIUIMBOIIOAAYEll YCTaHOBJIEH B IMOJIOKEHHMM MaKCUMAaJIbHOW MOJayu

TOIIZIMBA, TO CKOPOCTHAA XapaKTCPUCTHKA HA3bIBACTCA BHeIIHelH. BuenrHss CKOpPOCTHas



XapaKTepUCTHKA, CHATas C paboTalomMM pEeryiasTOpOM YacTOThl BpAIICHUS, SIBISETCS
MaCIOPTHOW XapaKTEPUCTUKOU JTU3ES.

BHenHom© CKOPOCTHYIO XapakTEPUCTUKY MOXHO CHSTHh INMPH (PUKCHUPOBAHHOM MOJIOXCHUU
pEeNKH, KOTOPOE COOTBETCTBYET MOJOKEHUIO PEUKH HA HOMUHAIBHOM PEXHUME MPU YIIPABICHUU
yepe3 peryssaTop. Yroj ONepeXeHUs BIPBICKMBAHUSA COOTBETCTBYET TEXHHUYECKUM YCIOBHUSAM
3aBOJa- M3TOTOBHUTENS. B 3TOM cilydae 3aBHCMMOCTH M3MEHEHHS MOIIHOCTH, Kod(duimeHTa
HAIOJIHEHUS, YaCOBOTO U yJeNbHOr0 3((EKTUBHOIO PACXOAOB TOIUIMBA OT YaCTOTHI BpPAIICHUS
UMEIOT TOT K€ XapakKTep, UTO U i1 KapOIOPaTOPHOTO ABUTATES.

Opnako KOX(QQUIIMEHT HAMOJHEHUS W3MEHSeTCS HE TaK CYIIECTBEHHO, Kak B cllydae
KapOIOpaTopHOro JABHrareis. DTO CBS3aHO C TEM, YTO BIYCKHBIE TPAaKThl JU3EIeH HMMEIOT
MEHBIIIE THAPABINIECKOE COMPOTUBIICHHS, 1 CKOPOCTH MEHSIOTCS B O0JIee Y3KOM JIhana3oHe.

B pauzene npu HEU3MEHHOM IIOJOKEHWU PEUWKH TOIUIMBHOTO HAcOCa BBICOKOIO JIABJICHUS
(THBJ), a, ciemoBarenbHO, MpPH HEU3MEHHOM TMOJOXXEHUM AaKTHBHOIO XOJa ILTyHXKepa
IUTYH)KEpHOM Maphl LIMKIJIOBAas J03a TOIUIMBA C POCTOM YacTOThbl BpAlll€HUs YBEIMYMBAETCS.
[ToaTomMy npu yBEIMYEHUH YacTOTHI BPAILEHUs B LIUKJI [IOCTYHAET OOJIbLIE TEIJIOBOW SHEPTUU.
KonuyectBo BO3ayXa, MNOCTYyHarOUIEro B IUMKJ, I[OYTH HEU3MEHHO WM YMEHBIIAETCs
HE3HAYUTENbHO. DTO OMpenenseT 0COOEHHOCTh MPOTEKAHUS KPYTALIETO0 MOMEHTA: KPYTSIIHiA
MOMEHT HE3HAYUTEJIbHO M3MEHSETCS 10 YacTOTE BPAIICHUS U JaKE MOXKET YBEINYMBATBHCS C
poctom uyactoTel. Koaddunment mnpucnocobnsemoctn (K=Memax/MN) coctaBisieT Bcero
1...1,05. Ilpu naHHBIX YCIOBHSX AM3EIb MMEET HEYCTOMUUBYIO pabOTy NpH Harpyske, T.e.
ABTOMATUYECKU HE CIPABIISIETCSA C BDEMEHHBIMU MEPErPy3KaMHU.

JI1s OBBILIEHUST YCTOMYMBOCTH PaOOTHI IM3€Nsl K U3MEHSIOLMMCS Harpy3kam B 3KCILTyaTalluu
yOpaBJICHHE TMOJAa4eil TOIUIMBA OcCyllecTBigeTcss dyepe3 perymstop THBJI, umeromum
CHEIUAJIbHBIN KOppekTop. IIpy ymMeHbIIEHMHM 4acTOTBHI BpallleHUs AM3ENS W3-3a YBEIMYEHUS
BHEIIIHEW HArpy3Ku KoppekTop mnepemermiaer peiiky THBJ/I B CTOpOHY NHOBBIIEHUS LIUKIOBOH
JI03bl TOIUJIMBA, KPYTALIMHA MOMEHT YBEIMUYMBAETCS, U JAMU3EIIb aBTOMATUYECKU IPEOJI0JIEBAET
yBEJIMUEHUE BHEUIHEH Harpy3ku. Hamumune koppekTopa MO3BOJSET YBEIMUYUTH KOA(DPUIHMEHT
npucnocobiasiemoctu a0 1,2.

BHewHss CKOpOCTHas XapaKTEpUCTHKA C PEryJISTOPHOW BETBBIO NPEJCTAaBIE€HAa Ha puc. 1.
XapakTepucTUKy MOKHO pa3fenuTh Ha 2 obmactu: 1) obOmacTe pabOThI ABUTATENs, KOT/Aa B
THBJI paGotaer KOppeKTOp (KOPPEKTOpHasi BETBb XapaKTEPUCTUKH; 2) o001acTb paboThI
JIBUTATENIs, KOTJa paboTaeT peryasTop (peryasTopHas BETBb XapaKTepUCTHKH) B koppekTopHoi
00J1acTH KPYTSIIMH MOMEHT BHayaje BO3pAcTaeT, IOCTUTaeT MAaKCUMyMa, a 3aTeM CHUKAeTCs.

VYBenmnmuenne MOMEHTA Ipru CHUKCHHUMK YaCTOTBI Bpall€HUSA OT HOMHUHAJIBHOTO CKOPOCTHOI'O



peKuMa 10 CKOPOCTHOTO peXHMMa HAaUOOJIBLIETO0 KPYTSAIIEr0 MOMEHTa MPOMCXOIUT 3a CYET
YBEJIMUYEHUS IIUKJIOBBIX /103 TOIUIMBA C IOMOLIbIO KOPPEKTOPA.

OcranbpHble KpHBBIE Ha KOPPEKTOPHOM BETBH XapaKTEPUCTUKU W3MEHSIOTCS TOJO00HO
AQHAJIOTMYHBIM KPUBBIM BHEIIHEH CKOPOCTHOW Xapaktepuctuku [[cU3. BoiaenstoT Te ke TOUKu
XapakTEepUCTUKH:  MaKCHUMajbHAas  MOIIHOCTb,  MAaKCUMaJIbHBIH  KpPyTALIMH  MOMEHT,
MUHUMAJIbHBIN YAEJIbHBII pacXo] TOIUIMBA U COOTBETCTBYIOLME UM CKOPOCTHU JBUIATEIS.

ITpu pabote nu3ens MO PEryisITOPHONH BETBHM CKOPOCTHOM XapaKTEPUCTUKM H3MEHEHHUE BCEX
noKaszareje JBuraress onpejaessercs paboToil perynsTopa, KOTOpbIH aBTOMAaTHYECKH B
3aBUCUMOCTH OT YacTOThl BpAIlEHUS H3MEHSAeT LUKIOBYIO A03y TorumBa. Koaddunuenrt
U30BITKA BO3yXa U3MEHSETCs (B 3aBUCUMOCTH OT 0COOEHHOCTEH pabOvmX MPOLECCOB IU3ETei)
oT 0=6...8 Ha pexXHMe MaKCUMaJbHON YacToThl BpameHus a0 o=1,2...1,5 Ha pexume
HOMUHQJIBHOW MoIHOCTU. KpyTsmuit MOMeHT M 3¢ ¢eKTHUBHAs MOIIHOCTb pPaBHBI HYIIO, a
ylenbHbIi 3¢ PeKTUBHBINA pacxo]l paBeH OECKOHEYHOCTH MPU MAKCUMAJIbHOM 4acTOTe BpallleHUs
JIBUTATEJIS.

[To perynaTropHOW BETBH OICHMBAIOT CTENEHb HEPABHOMEPHOCTH pabOTHI PEryJisTopa II0
dbopmynam

0= (nMax- nmin)/ncp; ncp=(nmax+ nmin)/2.

7.2. [lopsi 10K BBINOIHEHUS pabOThI

1. 3anmycTUTh U NPOTPETh ABUTATED.

2. YCTaHOBUTH pblYar ympaBJIeHHs PETryasTOPOM U 3a(UKCUPOBATh B 3a/JlaHHOM MOJIOKEHUU.
[Tpu cHATUM BHEIIHEH CKOPOCTHOM XapaKTEpUCTUKHU pbluar yCTAaHOBUTH B paboyee MOI0KEHUE
«J10 yropa»

2. BBectu nBUTaTeNh B PEXKUM, COOTBETCTBYIOIINNA Hayally CHATHS XapaKTEPUCTUKU: MOJIOKEHNE
pblyara yrnpasJ€HHUs PEryjasaTOpOM - 3alaHHOE, YacTOTa BPAILEHUS - MUHUMAJIBHO yCTOMYMBAs,
3yrojl ONEPEXEHUS BIPBICKUBAHUSA — IO TEXYCIOBUAM 3aBOJA-U3rOTOBUTENS. J[aTh BBIIEPKKY
npu paboTe JBHUraTells Ha yCTaHOBHUBLIEMCSI peXHMe HEe MeHee | MUH M MPOM3BECTH 3alUCh
MOKa3aHUH BCEX MU3MEPUTENBHBIX TPHUOOPOB.

3. VYBenuuuTh dYacToTy BpameHus npumepHo Ha 150...200 o6/MMH myTeM H3MEHEHUs
PETyJIMPOBKU TOpMO3a (pas3rpy3Ku €ro), AaTh BBIACPKKY Ha BHOBb YCTAHOBJICHHOM pexume 1-2
MmuH. [Ipon3Bectu 3anuch Noka3zaHUil BCeX U3MEPUTEIbHBIX IPHUOOPOB.

4. TIpoMODKUTh WCTBITAHUS B TOW JK€ IOCIEAOBATENBHOCTH, YTOOBI MOJYYHUTHh 6...8 TOYEK
XapakTepUCTUKHU. JI7Is BBISBICHUS TOYKHM Mepernda KpUBOM MOIIHOCTH BHEIIHIOI HArpy3Ky
BOJIN3M TPEAINONaraeMoro 3HaueHUs] HOMUHAJIBHOW MOIIHOCTH HM3MEHSIOT IOCTENeHHO Ha
HEeOOJIbIIYI0 BEMYMHY (TP U3MEHEHUHU YacTOThI BpallleHus apuratens ¢ uarepsaiom 30.....50

00/MuH).



3aKOHUHUTH CHATHE XapaKTEPUCTHUKU TIPU CKOPOCTH, COOTBETCTBYIOIIECH MOJHOW pasrpyske
TOpPMO3a.

6. TIlocme 00paGOTKM pe3ylbTaTOB HCHBITAHUNH  TOCTPOUTH T'padUKH  CKOPOCTHOM
XapaKTePUCTHUKU:

Me = f (n); Ne =f (n); Gt =f(n); ge =T (n);

Ge =T (n); a=f(n); nv = f(n).

['padruecku 1OMKHBI OBITH BBISIBJICHBI CIEIYIOIINE XapaKTEPHbIE TOUKU XapAKTEPUCTUKU:

- MaKCHMaJIbHasi MOIITHOCTb U COOTBETCTBYIOIIAsl YaCTOTA BpaICHHUS;

- MAaKCUMAJIbHBIA KPYTAIIMNA MOMEHT U COOTBETCTBYIOIIASl €My YacTOTa BPaLCHHUS;

- MUHUMAJbHBIA YyHENbHBIA S(PQPEKTHBHBII pacxo] TOIUIMBA W COOTBETCTBYIOLIAs 4acToOTa
BpallleHUS.

7. Omnpenenuth KO3(h(OUIHUEHT MNPUCTOCOOIIEMOCTH M CTENEHb HEPABHOMEPHOCTH pPabOTHI
perynsaropa

8. Jlatb 0OBsiCHEHHE XapaKTepa BIUSHHS YacTOTHI BPAIIEHUS Ha MOIIHOCThb, SKOHOMHYHOCTh H
JIpyrue nokasareiau padoThl JBUTATENS.

OTt4er JOMKEH coepKaTh

1. Konuro mpoTokoJia UCIIBITAHUHA.

2. I'paduku XapaKTEpUCTHK C YKa3aHUEM XapaKTEPHBIX TOYEK I10 11.7.2.

KoHTpoJIbHBIE BOIIPOCHI

1. Yto Ha3bIBaeTCsI CKOPOCTHOM XapaKTEPUCTUKON AU3ETIBHOrO ABUraTeis?

2. Yem omIMYaeTcss BHEWIHSAS CKOPOCTHAs XapaKTepUCTHKa OT YacTUYHOM CKOPOCTHOM
XapaKTepUCTUKN?

3. Uro takoe kodddunueHt mpucnocodnsiemoctu? HazoBure ero 3HaueHHs sl AU3ETHHBIX
JBUraTenei npu padbore 6€3 KOppeKkTopa U ¢ KOPPEKTOPOM I0J1a4X TOIUIMBA..

4. TloueMy SKOHOMHYHOCTb ABHMTraTelNs yXy/IIaeTcs MpH paboTe Ha PEryisaTope Ha BBICOKHX
YacTOTax BparieHus?

5. HazoBute 3HaueHust ko3P huiinenTa n30bITKa BO3ayXa IpH paboTe Iu3est Ha XOJI0CTOM XOIy
Y TIOJIHOM Harpyske.

7. HazoBuTe OCHOBHBIE NMPHYMHBI, onpezenstomue usmenenue Me, Ne, GT, OonT oT yacToThI
BpallleHHUs.

8. U3o06pa3ute rpaduyecku MpOTEKaHWE OCHOBHBIX MMOKa3aTelel ABUraTesis Npu HU3MEHEHHH

YJaCTOThI BpallICHUA.



3. IOKA3ATEJIM OLIEHUBAHMS KOMIIETEHIIUIA HA PA3JIMYHBIX

ITAITAX UX ®POPMUPOBAHUA, JOCTUXKXEHUE OBYYAIOIIIUMUCHA
IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 110 JUCIUIIVIMHE (MOY JIIO)

OIIK-6. CriocoOeH y4acTBOBaTh B pa3padOTKe TEXHUYESCKON JOKYMEHTAIIMHU C UCIIOb30BaHUEM
CTaHJAPTOB, HOPM H TIPABUII, CBSI3aHHBIX C IPO(eCCHOHATTLHON JIESITETBHOCTRIO

Jrtan Kpurtepun oueHuBaHus
(ypOBeHI)) HEYA0BJETBOPUTEJIBHO YAOBJ/JI€TBOPUTEJIbHO XOpOIHO OTJINYHO
3HATh OOyuaromuiics OOyuaromuiics OOyuaromuiics OO0yuaromuiics
JIE€MOHCTPUPYET JIEeMOHCTPUPYET JE€MOHCTPUPYET JEMOHCTPUPYET
IIOJTHOE HETIOJIHOE YaCTUYHOE IIOJIHOE
OTCYTCTBHE WU COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
HEI0CTaTOYHOE CJICAYIOIIMX 3HAHUN: | CIEAYIOIINX CJICAYIOIINX 3HAHWM:
COOTBETCTBHE 3aKOHOMEPHOCTH U 3HAHHUH: CYITHOCTh | OCHOBHBIE METO/bI
CIIEAYIOIIMX 3HAHWI: | HamboJee 1 Ha3HAYCHUE pacueTa ¥ OLIeHKU
3aKOHOMEPHOCTHU U 3¢ PeKTHBHbIC MIPOILIECCOB, Harpy3okK B
Haunbonee METOABI MIPOUCXOSIIUX B OCHOBHBIX
3¢ PeKTUBHBIC MpeBpaIeHHs mmuaape JABC npu | HarpyXeHHBIX
METOBI XUMUYECKOM peanuzanuu MeXaHU3Max
MIPEBpaLCHUS SHEPTUU JNEeHCTBUTEIHHOTO TETIOBBIX
XMMUYECKOM SHEPTruu | TOIUIMBA B pabOTy B | LKA JIBUraTenen
TOIJIMBA B paboOTy B JABC
JABC
yMeTh OOyuatommuiicst He OO6yuarommuiics OOyuaromuiics OO0yyvaromuiics
yMeeT JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
WM B HEJJOCTATOYHON | HEMOJIHOE YaCTUYHOE MIOJTHOE
CTEIICHH yMEEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
BBIMOJIHATD Pa0OTHI, | CIEOYIOLINX CIICAYIOIINX CJICAYIOIINX
OITMCAHHBIX B YMEHHUI: YMEHHUI: YMEHUI:
KPUTEPHIX HameyaTb BbIOMpPATH (hopmynupoBaTh
OLICHUBAHUS HEO0XOIUMBbIE palnMoHaIbHbIE Lenb
MEPOTPHSITHUS 110 METO/IBI aHanm3a u
TEXHUYECKOMY OpraHu3aIuu NPUMEHSATH
00CITy>KUBaHUIO U paboThI KHHEMaTH4eCKue U
pemonty IBC, aBTOMOOMJIS, JMHAMUYECKUE
UCXons UCXOJIS U3 pacueTsl s
U3 COBPEMEHHBIX ceunpuKu o0ecrieyeHust
9KCIUTyaTallMOHHBIX, | W3MEHEHUS nokasarenei
SKOHOMHYECKHX U nokasareseit ero TETTOBBIX
9KOJIOTHYECKUX CHJIOBOTO arperara | JIBUTaTelei
TpeOoBaHMHA
Baagerb | OOyuaromuiics He Oobyuatomuiics Obyuatomumcst OO0yuaromuiics
BJIaJICET WK B BIIaJieeT JIOITyCKAalOTCSl CBOOOJTHO
HEI0CTaTOYHOM B HETIOJIHOM 00beMe | He3HAuUTEJIbHbIC NpUMEHSET
CTETICHH U TIPOSIBIISIET omuoKHy, NOJTy4YeHHBIE
BJIaJIeeT HABBIKAMH, HEJIOCTATOYHOCTh HETOYHOCTH, HaBBIKY,
OITMCAHHBIX B BJIaJICHHS 3HAHUSAMHU | 3aTPyTHEHUS, B TIOJTHOM 00beMe
KPUTEPHIX 0 THIIaM H YaCTUYHO BJIaJieeT HABBIKAMH
OLICHMBAHUS Pa3HOBUAHOCTSM BJIaJICCT HABBIKAMU | JUTS OOBSICHEHUS
JIBUTATENEH AHAIIN30M IIPUYUH U
BHYTPEHHETO MIPEUMYIIECTB NOCJIEeCTBUI
Cropanus 1 HEJJOCTaTKOB npeKpaeHus
MIPUMEHSIEMBIX pabotocrnocobHOCTH
METOJIOB JABC
OpraHu3aluu

pabodero




| npouecca /IBC

[TIK-8 CriocobeH opraHn30BBIBaTh PAOOTHI 11O TOBBIMIEHUIO 3 (PEKTUBHOCTH MPON3BOACTBCHHON H
TEXHUYECKOW AKCILTyaTallii TPAHCTIOPTHBIX U TPAHCIIOPTHO-TEXHOJOTMYSCKHX MAIIWH B OPTaHU3aIH

3HATh OOyuaromuiics OOyuaromuiics OOyuaromuiics OO0yuaromuiics
JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
TIOJTHOE HETOITHOE YaCTHYHOE TIOJTHOE
OTCYTCTBUE WU COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
HEJIOCTaTOYHOE CIEIYIOIIUX CIEIYIOIIUX CIHEAYIONINX 3HAHUH:
COOTBETCTBHE 3HAHUHN: CTIOCOOBI 3HAHUH: CII0CcOObI
CIIeTYFOIINX WCTIONTE30BaHUS B CII0COOBI HCTIONTF30BaHUS B
3HAHUU: CIIOCOOBI MPaKTUYECKOMN WCTIOJIb30BaHUS B MIPAKTHYECKOM
WCTIONTE30BAHMUS B JeSITeTbHOCTH MIPaKTHIECKOI JIeSITeNIbHOCTH
MIPaKTHIECKO TAHHBIX JeSITebHOCTH JAHHBIX OTICHKHU
JESATSILHOCTH OIICHKH JTAHHBIX OIICHKHU TEXHHYECKOTO
JTAHHBIX TEXHUYECKOTO TEXHUYECKOTO COCTOSIHUS
OIICHKH COCTOSIHUS COCTOSIHUS TuTTMuO,
TEXHUYICCKOTO TuTTMuO, TuTTMuO, MOJIYYEHHBIX C
COCTOSIHUSA MOJTYYCHHBIX C MIOJTYYEHHBIX C MIPUMEHEHUEM
TuTTMuO, MIPUMEHEHUEM NPUMEHEHUEM JUAarHOCTHYECKON
MTOJTyYeHHBIX C JTUATHOCTHYECKOU JTUATHOCTHYECKOH anmapaTypsl ¥ 110
MPUMEHEHUEM anmnapaTtypsl 4 10 anmnapaTtypsl ¥ 10 KOCBEHHBIM
JTUATHOCTUYECKOM KOCBEHHBIM KOCBEHHBIM pU3HaKaM
anmapaTypsl U 10 MIpU3HaKaM MIpU3HAKaM
KOCBEHHBIM
pU3HaKaM

yMeTh OOyuatommuiicst He OO6yuarommuiics OOyuaromuiics OO0yyvaromuiics
yMeer JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
WU B HEJIOCTATOYHOM | HETIOJHOE YACTUIHOE MOJIHOE
CTEIICHU YMEEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
WCIIONIb30BaTh B CIIeTYFOIIX CIIeTYFOIINX CIIeTYFOIIIAX
PaKTUYECKON YMEHUI: YMEHUI: YMEHUI:
JeSATEeTHFHOCTU HCIIOH30BaTh B HCITOJIB30BaTh B HCITOJIH30BaTh B
JTaHHBIE MIPaKTHIECKOI MIPaKTHIECKOH MIPAKTHYECKON
OIIEHKH JeSITeTbHOCTH JIeSITeIbHOCTH JIeSITeIbHOCTH
TEXHUYECKOTO JTAHHBIC JIaHHBIE OIEHKU JIAaHHBIE OLICHKU
COCTOSTHHSA OIIEHKH TEXHHYECKOTO TEXHHYECKOTO
TuTTMuO, TEXHUYECKOTO COCTOSIHUS COCTOSIHUS
MOJIyYE€HHBIE C COCTOSIHUSA TuTTMuO, TuTTMuO,
IIPUMEHEHUEM TuTTMuO, TIOJIYYEHHBIE C MOJIYYEHHBIE C
JTUArHOCTHYECKOU MOJTyYeHHBIE C MIPUMEHEHUEM MIPUMEHEHUEM
anmnapaTtypsl 4 10 MIPUMEHEHUEM JTUAarHOCTHYECKOH JNarHOCTHYECKON
KOCBEHHBIM JIMarHOCTHYECKOM anmnapaTtypsl 4 10 anmnapaTtypsl 4 10
MpU3HaKaM anmapaTypsl ¥ IO KOCBEHHBIM KOCBEHHBIM

KOCBEHHBIM MIpU3HAKaM MpU3HaKaM
MpU3HAKaM

Baagerr | OOydJarommiics He OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
BIIQJICET WIU B BIIQJICCT B JIOIyCKaeT CcBOOOHO
HEJI0CTaTOYHOM HETIOTHOM 00beMe U | He3HAUHTEIbHEIE MIPUMEHSIET
CTETeH! TIPOSIBIISIET OIIIHOKH, MTOJTYICHHBIC
BIIQJIEET CIIOCO0aMU HEJIOCTaTOYHOCTb HETOYHOCTH, HABBIKH, B MTOJTHOM
WCTIONIb30BaHUS B BIIQ/ICHUS 3aTpyTHCHHUS, o0BeMe BIajeeT
MIPaKTHYECKOH crioco0amu YaCTUYHO BJIQJICET crocobaMu
JIESATEeTFHOCTH HCTIOTH30BAHUS B croco0amu HCITOJI30BaHUS B
JTAHHBIX MIPaKTHIECKOH WCTIOJIb30BaHUS B MIPAKTHYECKOM
OTICHKHU JIESTEITLHOCTH MPaAKTHIECKOH JIEATEITLHOCTH
TEXHUYIECKOTO JAHHBIX JIESATSIbHOCTH JTAHHBIX OIICHKH
COCTOSIHUSA OIICHKH JTAHHBIX OIICHKHU TEXHHYECKOTO




TuTTMuO, TEXHUYCCKOr O TEXHUYCCKOT O COCTOSIHUS
MOJy4YEeHHBIX C COCTOSIHUA COCTOSIHUA TuTTMuO,
NIPUMEHEHUEM TuTTMuO, TuTTMuO, IIOJIy4YEHHBIX C
JIUArHOCTUYECKOM MOJTYYEHHBIX C MOJIYYEHHBIX C MpUMEHEHUEM
anmnaparypsl 4 1o MPUMEHEHUEM MIPUMEHEHUEM JUAarHOCTHYECKON
KOCBEHHBIM JUAarHOCTHYECKON JUAarHOCTHYECKON anmapaTypsl 1 110
MpU3HaAKaM anmaparypsl 4 10 anmapaTypsl 4 10 KOCBEHHBIM
KOCBEHHBIM KOCBEHHBIM MpU3HaKaM
MpU3HaKaM MpU3HaKaM

4. METOAUYECKHUE YKA3AHUSA AJIS1 OBYYAROIIUXCSA 11O OCBOEHHUIO
JUCHUIIJINHBI

Metoanyeckue yKazaHus IS 3aHSATHIA JCKIIMOHHOTO TUTIA

B xoJe JIGKIIMOHHBIX 3aHATUH oOydaromemycs HeoOXOIUMO BECTH KOHCIIEKTUPOBAHUE
yueOHOro Marepuaiia, o0pamaTh BHUMAHUE HA KAaTErOpUH, (OPMYIUPOBKH, PACKPHIBAIOIINE
COJCpKaHMWE TEX WJIM HHBIX SIBICHHH W MPOIECCOB, HAYYHBIC BBIBOJBI M MPAKTUYCCKHE
pekoMenanuu. HeoOXxomuMo 3alaBaTh IPEMOAABATEII0 YTOYHSIOUIME BOMPOCHI C IICIIBIO
VSICHCHHSI TEOPETUICCKUX MOJIOKCHUM, pa3peIICHHsI CIIOPHBIX CUTYaIUH.

IemecooOpa3Ho gopabaTbBaTh CBOW KOHCIIEKT JICKIIUH, JeJasi B HEM COOTBETCTBYIOIIHIE
3allUCH U3 OCHOBHOW W JOTNOJHHUTEIBHOM JHMTEPaTyphl, PEKOMEHOBAaHHOW TpernoaaBareieM U
NPEyCMOTPEHHOM y4eOHO# MPOrpaMMOi TUCIUILTAHBI.

MeToaudeckiue yKazaHWsS JUIS  3aHATHA CEMHHAPCKOTO  (MPAKTHYECKOr0) —THIIA.
[IpakTudeckne 3aHIATHS TO3BOJIIIOT PA3BHUBATh y OOYYArOIIErocsi TBOPYECKOE TEOPETUUYECKOE
MBIIICHHE, YMEHHE CaMOCTOSATENbHO H3Yy4aTb IUTEPaTypy, aHaJIH3UPOBATh MPAKTHUKY; ydaT
4eTKO (hOPMYIHUPOBATh MBICIB, BECTH IUCKYCCHIO, TO €CTh HMEIOT HCKIIOYUTEIBHO Ba)KHOE
3HAUEHUE B PA3BUTHH CAMOCTOSTEIIBHOTO MBIIIICHHS.

[ToxroroBka K NpPaKTHYECKOMY 3aHSATHIO BKIIOYAeT JBa dTama. Ha mepBoMm 3Ttare
o0Oydaromuiics TUTAaHUPYET CBOK CAMOCTOATEIbHYIO paboOTy, KOTOpas BKIIOUAET: YsSCHEHHUE
3a/laHdsl Ha CaMOCTOATEIbHYI0 paboTy; Moa0Op OCHOBHOM M JOMOJHUTEIHHOW JIUTEPATYpHI;
COCTaBJiecHHE TUTaHAa pPabOTBI, B KOTOPOM OIPEACISIOTCS OCHOBHBIE IYHKTBI IPEICTOSIICH
noarotoBku. COoCTaBJICHHE IJIaHA JUCIUIUTMHUPYET W MOBBIIACT OPraHU30BaHHOCTH B padore.
Bropoii sTan BkIIOYaeT HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHATHIO, KOTOpas HAYUHACTCS C
W3YYEHUS OCHOBHOH U JIOTIOJHUTENBHOU TUTepaTyphl. Oco00e BHUMaHUE MTPH 3TOM HEOOXOIUMO
00paTHTh Ha COJICP)KAHHE OCHOBHBIX IOJIOKEHUI M BBIBOJOB, OOBSICHEHUE SBJICHUN M (haKTOB,
VSICHCHHE TMPAKTHICCKOTO IMPWIOKESHHS pPacCMATPUBAEMBIX TEOPETHYECKHX BOMpocoB. Jlamee
CJelyeT TOJTOTOBUTH TE3UCHI JIJIS BHICTYIIJICHHUH MO BCeM y4eOHBIM BOMPOCAM, BBIHOCUMBIM Ha

MPAKTUYCCKOC 3aHATUC UJIK 110 TCMC, BBIHECEHHOM Ha JAUCKYCCHIO (prTJ'ILIﬁ CTOJ'I), npoaymarTb

IIPUMEPHI C LIEIbI0 00eCIeYeHNs TECHOM CBSI3U U3y4aeMOM TEMBI C pealibHOM KU3HBI0. ['0TOBSICH



K JIOKJIaJy WM BBICTYIUICHHIO B paMKaxX MHTEPAKTUBHON (HOpMBI (AMCKYyCCHUS, KPYTJIbIHA CTON),

py HEOOXOIMMOCTH CIIeIyeT OOPAaTUTHCS 32 TOMOILBIO K IIPEIO01aBaTeIIo

KOHTPOJIBHBIE PABOTbI

Bapuanrt 1

JlaiiTe OTBeTHI HA TeOpPeTHYECKHE BONPOCHI:

1. ObnacTu NPUMEHEHHUS U SIIEMEHTHI KITaCCU(PUKAIIMN JBUTATEINEH.

2. Koo uuneHT HanoaHEeHUs ra30B B KOHIIE MPOLecca BITYCKa.

Pemure 3agaun:

1. YeTbIpeXTaKTHBIH, 4eThIpeXMIIMHAPOBLINA /JcBuympCm J1-160 c D = 145 Mmmu S =
205 MM pu n = 1250 mun * uMeet cregyromue napameTps: p, = 0,17 MIla, T, = 365 K u

Gg = 0,21 kr/c. OnpenenuTs 1,,.

2. llcBuympCm momnocThio 120 kBT umeer 7, = 0,35. Kakoe konu4yecTBO TOIINBA

JBUTATENh pacXxoayer 3a 1 u cBoeld paboThI?

Bapuanr 2

JlaiiTe OTBeTHI HA TeOpPeTHYECKHE BOIPOCHI:

1. Ilpouecc cropanus TOIUIMBA B AU3EIBHOM JIBUraTele.

2. OmnpeneneHre MaKCUMaJIbHOTO JIaBJICHUS! CTOPaHus B J€MCTBUTEILHOM LIUKJIE.

Pemnre 3apaum:

1. be3naatyBHbIHM, BOCbMUIMIMHAPOBBIN /[cBrympCm KamA3-740 umeer Gg = 965 kr/u
npun = 3500 MuH > D = S = 120 mm, V. =0,848 - 107% M, Cpennue 3a UMK 3HAaYCHUS
JTaBJICHUS U TEMIIepaTypbl OTpabOTaBIIMX I'a30B Ha BhITycKe cocTaBistoT: p, = 0,11 MIla, ¢, =

600 °C. Onpenenurs y.

2. JlcBuympCwm pabotaer npu n = 1800 mun . Onpenenurs 7, 1 g, Ipu paboTe

nBUTaTens 6e3 Harpy3KH.

Bapuanr 3
JaiiTe oTBeTHI HA TeOPEeTUYECKUE BONPOCHI:
1. Tepmonnnamudeckue nukibl. Luka OTro.

2. HpOL[CCC paciIipCHH. OHpe)leJ'ICHI/IC AAaBJICHUSA U TCMIICPATYPhI B KOHIC MTPOLECCa

paclumpeHus.
Peniure 3agaun:

1. JlcBhewCm umeer n = 3500 MuH L € = 7,5. OnpenenuTh YUCICHHOE 3HAUCHUE

napaMeTpoB pabodvero Teia B KOHIE TakTa ckatus (pe; Ty).



2. Paccuntarh ¥ MOCTPOUTH XapAaKTEPUCTUKY MEXaHUUECKUX TOTEPh

YETBIPEXIMINHAPOBOTO, YEThIPEeXTaKTHOTO JcBHewCm ¢ v = 45 Mmu D = 90 mm.

Bapmuanr 4

JlaiiTe oTBeTHI HA TEOPEeTUYECKUE BONPOCHI:

1. Tepmonunamuueckue nukibl. ki quzens.

2. UunukaropHbie apaMmeTpsl pabodero UK.

Pemmre 3agaun:

1. Uemy paBHO MakCHMaJIbHOE JIaBJieHHE pabovero Tena B IMUKJIE CO CMEIaHHBIM
CrOpaHUEM, €CJIM U3BECTHO, YTO B KOHIIE M30XOPHOT0 CrOPaHUs €ro JiaBjieHue pasHo 7,5 MIla?

2. Paccuntarh ¥ OCTPOUTH KaK PYHKIIMIO N BEJIMYUHY 7),, Y€THIPEXIIHINHAPOBOTO,

YeThIpexTakTHOTO JcBrympCm noctostHHOM MomHOCTH ¢ 7 = 80 MM 1 D = 150 mm nipu N, =

150 xBr.

Bapmuanr S

JajiiTe 0TBeTHI HA TeOPeTHYECKUE BONMPOCHI:

1. JIutpoBast MOIIIHOCTH ¥ METO/IbI (POPCUPOBAHUS ABUTATEICH.

2. [Ipouecc cxxatus NEHCTBUTENHLHOTO IIUKIIA.

Pemure 3axauu:

1. BesnaanyBuslii JJcBuympCu padotaet ipu n = 1800 mun L. OnpeenuTs BeTHUNHY
MaKCHUMAaJILHOTO JaBJICHHUS KA, €CIIH U3BECTHO, uTo € = 14,a 1 = 1,8.

2. IIpu pabore aBuratens ¢ Harpy3koi ero 1,, = 0,75. Uemy OyneT paBeH ero 1,,, €Ciu

IIPY HEU3MEHHOH N Harpy3Ka Ha JIBUraTellb YMEHbIINUTCS BABOE?

Bapuanr 6
JaiiTe OTBETHI HA TEOPETHYECKHE BONPOCHI:

1. ITokazarenu qBUTaTeneil: HaPsHKEHHOCTH, MacCOrabapUTHBIE U SKOJIOTHUYECKHE.

2. Cmeceobpa3oBaHue B OCH3MHOBBIX JIBUTATEIISX.

Pemmnre 3agaum:

1. lcBuewCu ¢ € = 8 pabotaer npu n = 4000 mun 1. Onpenenuts yncieHHble
3HaYEHHUS] MaKCUMAJIbHOTO JIaBJIEHUs paboyero IuKia U JaBjieHus pabodero Teia B KOHIE TaKTa

paciupeHus..

2. YeThIpeXIIUIMHAPOBBIN, YeThIpeXTakTHbIN /[cBnympCm umeer N, = 155 kBt npun =

1250 mun?, p; = 1,25 MIIa. § = 205 mm. Omnpenenuts D.



Bapuant 7
JajiiTe 0TBeTHI HA TeOpPeTHYECKUE BONPOCHI:

1. TerutoeMKOCTE ra3oB.

2. BocrutameHeHue u cropanye TOIJIMBA B IBUTATENAX C HICKPOBBIM 32KUTaHUEM.

Pemure 3agaun:

1. BopbIck TOIIMBA MPOUCXOAUT B MOMEHT, cooTBeTcTBYIoIMM 349 rpan [1KB. Ilepuon
3a/1epKKu BociuiaMenenus paseH 4 rpan [IKB. Onpegenuts 6.

2. YeThlpeXIWIMHIAPOBBINA, YeThIpeXTaKTHbIN [/cBnympCm pa3zBuBaer N, = 120 kBt npu

n = 1000 mun 1. D = 130 mm, S/D = 1,25. Onpenenuts ero Ny, 1 1,,.

Bapuanr 8

JlaiiTe OTBeTHI HA TeOpPeTHYECKHE BOMPOCHI:

1. ITocTpoeHre UHAUKATOPHON AMArpaMMBbl IBUTATEIS.
2. JleroHaIImOHHOE CrOpaHUe.

Peniure 3agaun:

1. Kakum noimken 0bith O J{cBueuCm, ecniu u3BeCTHO, uto ¢, = 60 rpax [IKB, am =
3,57

2. YeThIpeXIIMIMHIPOBBINA, YeTbipexTakTHbIN /JcBrewCm ipu N, = 50 kBt un = 5400

muH ! umeet g, = 325 r/(xBt-u). D = 79 MM, S = 80 mM. OnpesietuTh HHANKATOPHBIE

noKasaTteny pabovero mukia: p;, Ji, ;-

Bapuanr 9
JaiiTe OTBETHI HA TEOPETHYECKUE BONPOCHI:
1. ITonsTHe O XAPaAKTCPUCTHKAX U IKCIUTYAaTAlIMOHHBIX PCKUMaAx pa6OTBI JABUTaTCIIA.

2. BrnusiHue pa3nuyHbIX GaKTOPOB HA CrOPAaHHUE B IBUTATEINIAX C UCKPOBBIM 3a)KUTaHUEM.

Pemmure 3amaun:

1. KakoBo onTuManbHOE 3HAUEHHE YIJIa ONEPEKEHHUS] CAMOBOCIIAMEHEHH I TOILJIMBA B
JcBrympCum, eciii M3BECTHBI CIISIYOIINE TTapaMeTphl iporiecca cropanus: ¢, = 95 rpan [1KB,
m = 0,157

2. Ha HoMuHanpHOM pekuMe paboThl ABUTATENb pa3BuBaeT MOMHOCTE 150 kBT. KakoBa

€r0 MOIITHOCTh Ha PeKUME MaKCUMAIILHOTO KPYTAIIero MoMeHTa, eciu Ky, = 1,08 u K, = 1,357

Bapmuanr 10
[daiiTe oTBEeTHI HA TEOPETUYECKUE BONPOCHI:

1. Temtora CropaHus TOIUIMBA U TOINNIMBOBO3AYIIHBIX cMeceit.



2. Ilpormeccel cmMeceoOpa3oBaHMs B AU3CTIAX.

Pemmre 3agaun:

1. 9XC romnuBa onpenensiercs: cootnomenuem: C = 0,870, H = 0,126, 0 = 0,004.
Onpenenuth TUT TorIMBa. Kakoe KOTM4ecTBO BO3/ayXa MOTpeOyeTCs ISl OJHOTO cropaHus 1
KI' 3TOT'0 TOILIMBA?

2. MI3BeCTHO, 4TO MOIIHOCTh JBUTATENSI HA PEKUME MAKCUMAIBHOTO KPYTSIIIEr0 MOMEHTA paBHA
100 xBT. Ky u K;, paBHbI cooTBeTCTBeHHO 1,3 11 1,8. YCTaHOBUTD THUIT JBUTATEINSI U ONIPEACIUTD

€0 HOMUHAJIbHYKO MOIITHOCTBH

BapuanT 11

JlaiiTe OTBeTHI HA TeOpPeTHYECKHE BOMPOCHI:

1. Onpenenenue napaMeTpoB pabo4ero LUKIIA JBUTATENS.

2. [Iponecc cropaHusi TOILIMBA B JBUTATEIIE C BOCTNIAMEHEHUEM OT UCKPBI.

Pemure 3amaun:

1. Gy lcBnympCm paBen 500 xr/4. [Ipu kakom o paboTaet nBurareis, eciiv Gr = 20
Kr/4?

2. JIBeHaANATUIUIUHAPOBLIN /JcBHympCym Ha HOMUHAIBHOM PEKUME padOThl pa3BUBACT
N, = 600 kBt npu n = 2000 mun ?, 7, = 0,35. K, u K,, paBusI cootBercTBeHHO 1,15 1 1,54,

OHpeI[eJ'II/ITB Iu» GT! Je U 1 HA PEOKUME MAKCUMAJIIBHOT'O KPYTAILIETO MOMECHTA.

Bapuanr 12

JlaiiTe OTBeTHI HA TeOpPeTHYECKHE BONPOCHI:

1. Onpenenenuie TeMnepaTypbl ra30B B KOHIIE MpoIiecca BITyCKa.

2. XuMu4ecKue peakliuy Ipyu CrOpaHuy TOTUIMBA.

Pemmnre 3axaum:

1. 3a 1 4 pabGotsl JcBuympCm nzpacxonosan 10 kr rorumBa. Kakos ero Gg, ecnu
W3BECTHO, YTO JBUTATENh paboraet npu a = 1,57

2. JIpuratens paboTaeT Ha peXXUMe MaKCHUMAaTbHOM MOITHOCTH TIpi 1 = 5600 MuH ™.

OHpCIleJ'II/ITB N, Ha PEKUME MaKCUMAJIBHOI'O KPYyTANIEro MOMEHTA, €CIIN Kn = 1,5

Bapmuanr 13

JaiiTe oTBeTHI HA TeOPETHYECKHE BONPOCHI:

1. Onpenenenne ko3 uimeHTa OCTaTOYHBIX Ta30B B KOHIIE MPOLIecca BITyCKa.
2. KonnuaecTBo CBEKEro 3apsija M TEII0Ta CTOPaHus TOITNIMBOBO3AYIIIHON CMECH.

Pemiure 3agaun:



1. Pexxum pabotsl JcBrewCm Xapaktepusyercs mapamerpamu: @ = 1,15, g, = 305
r/(kBt-4). Kak usmenurcs Gy, ecnu o yBenuuuts 10 1,47
2. JIBeHaAUATUIIUIIMHIPOBBIN, YETBIPEXTAKTHBIN [JcBruympCm ¢ Hepa3aeIeHHOM KaMepoi
cropauus, D = 120 mmu S = 140 mm npu n = 2200 mun * umeer p; = 1,2 MIla. Onpenenuts

BCC COCTAaBJIAOIIMEC MOIITHOCTH

Bapuanr 14

JlaiiTe oTBeTHI HA TEOPEeTUYECKUE BONPOCHI:

1. CocTaB 1 KOJIMYECTBO MPOAYKTOB CTOPAHHUS.

2. PerynupoBouHbIE XapaKTEPUCTUKU JBUTATEIEN C UCKPOBBIM 3aKUTAHUEM U
JIU3EIIbHBIX IBUTaTENIEH.

Pemure 3amaun:

1. BocoMumumuHapoBeiit /JcBrympCm paboTaeT 1Mo Harpy304HON XapaKTepPUCTUKE MTPU
n = 2600 vun'. Ha HomunansaoM pexume N, = 150 kB, 7, = 0,4, @ = 1,7. Kax usmenutcs
@, €CIU g, yMEHBIIUTCA Ha 2,55 - 10~ SKr/IMKI IpH HEN3MEHHOM n?

2. OnpenenuTh mapamMeTpsl pabovero Teja B XapaKTEPHBIX TOYKAX padovyero muKia
JIBUTATENISl CO CMEIIAHHBIM (M30XOpHO-U300apHbIM) CTOpaHUEM IIpH € = 16, ecinu p, = Po, Tq =

365 K. ug = 28,97. llpunsatb A = 2up = 1,5.

Bapmuanr 15

JaiiTe OTBETHI HA TEOPETHYECKHE BONPOCHI:

1. Tepmonunamuyeckue nukibl. [ukn Cabats-Tpunkiepa.

2. Harpy3ouHble XapaKTepUCTUKU ABUTATENS C HCKPOBBIM 3aKUTAHUEM U JU3EIIA.

Pemnre 3agaum:

1. Ilpu ucnertanusx 6e3HanayBHoro JcBuympCum onpeaenunu, yto 20 r Tomimsa
JBUTaTeNb U3pacxoaoBan3a 10 c, a1 M BO3ayxa — 3a 24 c. Onpenenurs .
2. OnpenenuTh napaMeTpsl paboYero Tesia B XapakTepHBIX TOUKaxX pabouyero UKIa IBUTATeNs C
M30XOpHBIM cropanueM nipu € = 11, eciu p, = 0,95p, T, = 350 K. up = 28,97. llpunsaTs
Ur =115u 1 =42

Bapuanr 16

JlaiiTe 0OTBeTHI HA TeOPEeTUYECKHE BONPOCHI:

1. Tepmuueckuit KI1/] TeopeTnyeckux HUKIOB IBUTaTENEH.
2. D¢ dexTrBHBIEC OKA3ATEIN JBUTATEIIS.

Pemure 3agaun:



1. Onpenenuth BeMUINHY KO3PPUITUEHTA BBIACICHUS TETUIOTHI, a TAKXKE TIOTEPH
TEIUIOTHI U3-32 HETIOJIHOTHI CropaHus ToruiuBa B JJcBuewCm ipu a = 0,85.
2. OnpenenuTh yAeTbHYI0 HHINKATOPHYIO pa0OTy IUKJIA JBUTATENS CO CMENIAHHBIM (M30XOPHO-

n300apHBIM) CropaHueM Ipu € = 16, ecnu p, = pg, I, = 365 K. ug = 28,97. llpunsate A = 2 u
p = 1,5. [lpunsare n, = 1,26.

Bapuant 17

JlaiiTe oTBeTHI HA TEOPEeTUYECKUE BONPOCHI:

1. AHanu3 TepMOJUHAMUYECKUX [IUKIIOB MOPIIHEBBIX JBUTATEICH.

2. CKOpOCTHAsl U PerysiTOpHask XapaKTepUCTUKA TU3EJIS.

Pemure 3amaun:

1. Uemy paBHa TEIJIOTBOPHOCTH TOproYeii cMecu B JJcBruewCm, ecnu oH paboTaer npu
a = 0,957

2. OnpenenuTh yASIbHYI0 HHAUKATOPHYIO pa0OTy MK JBUTATEIS C H30XOPHBIM
cropanuem 1ipu € = 11, ecmu p, = 0,95p,, T, = 350 K. up = 28,97. llpunsare ur = 115u 1 =
4,2. llpunsts n, = 1,22.

Bapmuanr 18

JaiiTe OTBETHI HA TEOPETHYECKHE BONPOCHI:

1. IIpouecc BeIITyCKa U METOABI CHU)KEHHS TOKCUYHOCTH JIBUTATENIEH TIPU UX
JKCIUTyaTaluu.

2. TenuoBble OanaHchl KapOOPATOPHOTO JBUTATENS U IBUTATENIsl C BIPHICKOM TOIUIMBA.

Pemnre 3agaun:

1. Ilpu cxxurannu B uuausape JeBuewCm 1 xr OensuHa tepsercs 5,5 MJx TerioTsl.
[Tpu xkakom a paboTaeT ABUTATENH?

2. OnpenenuTh BCE COCTaBIAIONIME MOITHOCTH YETHIPEXIIUIUHIPOBOTO,
YETBIPEXTAKTHOTO ABUTATENS C MOJTYpa3AeI€HHON KaMepoil cropanus u nipu € = 16, eciu p, =
po, T, = 365 K. pp = 28,97. Ipunsats A = 2u p = 1,5. Ipu n = 2100 mur %, ecu D = 110

MMu S = 120 mm.

Bapmuanr 19
[aiiTe oTBeTHI HA TEOPETUYECKUE BONPOCHI:

1. HpOL[CCC BBIITYCKA U razoo0MeH B Mepruoa NMCPCKPLITHA KIIAIIAHOB B JIEHCTBUTEIILHOM

IUAKJIE.



2. TermoBoit 6ananc AU3ETBLHOTO ABUTATENS 0€3 HalTyBa U C HA/ITYBOM.

Pemure 3agaun:

1. OnpenenuTh 3HaYEHUs OJIHON yJIETbHON UCIIOJIb30BAaHHOM TEIUIOTHI CrOPaHUS B
JlcBuympCm, eciii U3BECTHO, 4TO K03 duiineHT 3¢ (HEKTUBHOCTH Mpoliecca CropaHus paBeH
0,87, a = 1,6 u y = 0,03. Kakona Bennunna Q,? Kak ©3MEHHUTCS MPOIIECC CTOPAHMS, €CIIA &
yBEJIUYUTH B 1,2 paza?

2. OnpenenuTs BCEe COCTABIISIONINE MOIIHOCTU MECTUIUINHAPOBOTO, YETHIPEXTAKTHOTO
JBUTATEIS ¢ mapaMmeTpamu npu € = 11, ecnmu p, = 0,95p,, T, = 350 K. up = 28,97. llpunsre
pr =115u1 =42 Ipun = 4500 mua L, eciu D = 88 MM u S = 92 Mm.

Bapuant 20

JlaiiTe 0TBEeTHI HA TeOPeTHYECKHE BOMPOCHI:

1. ITpouecc Bycka qeHCTBUTENBHOTO ITUKIIA.

2. Bnusitnue pa3audHbiX (PaKTOPOB HA MHAUKATOPHYIO MOIIIHOCTh U MOMEHT.

Pemnre 3anaum:

1. Onpenenuth YUCIEHHOE 3HAYECHUE MTOTHON YIEIbHON UCTOIb30BAaHHON TETIOTHI
cropanus B /[cBuewCm, ecam U3BECTHO, YTO KOI(DPHUITMEHTHI HCTIOIB30BAHMS TETUIOTHI 1,
n30bITKa BO3/IyXa & U OCTaTOYHBIX Ta30B ¥ paBHBI cooTBeTcTBeHHO 0,95, 0,85 1 0,05. KakoBa
BennunHa (,? Kak n3MEHHUTCS IPOLECC CrOpaHus, €ClIM & yBeIU4uTh 10 1,07
2. Paccuntath 1 MOCTPOUTH KaK (PYHKIIMH yTiia MOBOPOTA KOJIEHYATOTO Basia ABUTATENS
BeIMUYMHBI X U w, eciii @ = 10 rpan [1IKB, ¢, = 120 rpag [IKB u m = 0,15. [Ipunsats 4@ =
10 rpag IIKB

MPUMEPBI BBITIOJIHEHUSA 3ATAY

3agaua 1. BoceMununuaapossiii derbipexTakTHbll JIcBHyTpCM KamA3-740H mpu uactore
BpallleHus1 kojeH4aroro Baja 2600 MuH—1 uMmeer cienyromue napameTpbl HajalyBa: JaBICHUE
Haanysa pk = 0,158 MIla, Temneparypa HajayBo4HOro Bo3nyxa tk = 98 °C, pacxon Bo3myxa
yepe3 asurarenb GB = 0,297 kr/c. KOHCTpyKTHUBHBIE TapaMeTphl IBUTATENS: TUAMETP [UIHUHIPa
120 mm, xoanopuHs 120 mM. OnpeenuTs BenuYuHy Ko UIIMeHTa HATOTHEHUS NV.

Pemenue

Jis pemieHus 3a7aydl BOCHOJB3YyEeMCS OmpeeNieHHeM Kod(pQHIMeHTa HamojJHeHusl — 3To
OTHOIIEHHE KOJMYECTBa CBEXKEro 3apsijia, B JEHCTBUTENBHOCTH MOCTYMUBIIErO B LUJIUHAP, K
TOMY KOJIMYECTBY 3apsiia, KOTOpPO€ MOTJ0 Obl 3amoJIHUTh pabouyuii 00beM IWIMHIApPA MPU
napaMeTpax BO3[yxXa, paBHBIX ITapaMeTpaM Ha BXOJE B IBUTaTEIIb:

nv =GB/GBteop



rae GB — neicTBUTENbHOE KOJUYECTBO CBEXKETO 3apsiia (IEeHCTBUTENBHBIM pacxoj] BO3AyXa),
Kr/c; GBTeop — TeopeTHyeckoe KOJIMYECTBO CBEXKEro 3apsijia (TEOpeTUUECKU pacxo] BO3AyXa),
Kr/C.

B nannoit popmyrie BennyrHa ASHCTBUTENHLHOIO PACX0/1a BO3AyXa U3BECTHA U3 YCIIOBUS 3a/1a4H.
Jlyist onipeiesieHrst TEOPETUIECKOT0 Pacxo/ia HE0OX0JMMO HAUTH pabouunii 00beM IMITHHIpA:

Vh =(tD2/4)/- S

rae D — quamerp uunuHApa, M; S — X0/ MOPLIHS, M.

Ecnun ymHOXMTH Vh Ha MIIOTHOCTH BO3AYIIHOTO 3apsijia, TO MOJYYUTCS KOJMYECTBO BO3IyXa,
KOTOPOE MOTJIO OBl 3aII0JIHUTH pabounii 00beM OJJHOTO IMJIMHIPA 332 OJUH LIUKJL.

[110THOCTD BO3IYIIHOTO 3aps/ia AJisi Oe3HAAyBHOTO BUTATENS, KI/M3:

p0=p0 - 106/R - TO

rae p0 — naBnenue atmocdeproro Bo3ayxa, Mlla; TO — temmeparypa aTMocepHOTro BO3ayXa,
K; R — razoBas nocrosiHas (st Bo3nyxa R =287,3 JIx/(kr-rpan)).

s 6e3HanyBHBIX ABUTATENCH JaBleHUE U TeMIlepaTypa BO3[yXa Ha BXOJE B JIBUraTellb Yyallle
BCEr0 MNPUHMMAIOTCS PaBHBIMM  COOTBETCTBYIOIIMM  IapamMeTpaM IpU  HOPMAaJbHBIX
atmochepubix yenopusix: p0 =0,1013 MITa u T0 =293 K, — To ecTb, 6€3 y4deTa moTephb JaBJICHUSA,
OYCJIOBIICHHBIX TUIPABINICCKUM COITPOTUBICHUEM BITYCKHOTO TPAKTAa.

[110THOCTB CBEXETO 3apsiia HyBHBIX JIBUTATEIICH, KI/M3:

po =pk * 108/R*Tk

rae pK — naBnenne Haanysa, Mlla; TK — temneparypa HalyBOUHOTO Bo3ayxa, K.

UroObl ompenenuTh CEKYHAHBIM pacxoj BO3AyXa 4epe3 OAWH IIMIUHIAP, HEe0O0XOIHMO
KOJIMUECTBO CBEXKETO 3apsija, 3aloJIHUBIIEr0 pabounii 00beM HMWIMHIPA, YMHOXKUTH HA YUCIO
pabouMx IIUKJIOB, COBEPIIAIOIINXCS B IBUTATENE 32 OJIHY CeKyHAY. [lockonbKy moIHBINH pabounit
UK YETHIPEXTAKTHOTO JIBHTATENsl COBEPIIAETCS 3a JBa 00OpOTa KOJEHYaToro Baia, ToO,
TIOJICJIMB BEJIMUMHY YaCTOThI BPAIIEHUsI KOJICHYATOrO BaJla Ha 2, MOJIYIUM KOJUIECTBO ITUKIIOB B
MUHYTY, a pa3feliuB MoydeHHOe 3HaueHue emle Ha 60, — KONMWYEeCTBO IIUKIIOB B OJHY CEKYH]IY:
Nllcex =n/120

Jlns pacueta CyMMapHOTO TEOPETHYECKOTO pacxojia BO3AyXa depe3 JIBUTATeNh HEOOXOIMMO
pacxo/1 OJTHOTO IMIIMH/PA YMHOXKHUTH Ha YHCIIO [IMJIUHIPOB IBUTATENS  I.

B oxonuatensHOM Buie (opmyna AN pacdeTa TEOPETUUYECKOTO pacxoja BO3ayxa dYepes
JIBUTATENh (B KI/C) 3aMUIIETCS B CIEIYIONIEM BHJIC:

GBreop =(mD%4)*- S - i «(pk - 10%)R*Tx*(n/120)=3,14 - 0,122 - 0,12 - 8 - 0,158 - 106 - 2600/4 -
287,3 - (273 +98) - 120= 0,349

Torna ko3¢ unmeHT HanonHeHus OyeT paBeH:

nv =0,297/0,349= 0,85



3amaya 2. be3HaanyBHbIN mecTUIUIMHAPOBEIN JcBHyTpCM AM3-236 uMeet pacxon Bo3ayxa
745 Kr/4 pu 4acToTe BparieHus kojaeHdaroro sana 2100 mua—1.

Huametp mwmaapa 130 mm, xox nopurasa 140 MM, o6bem kameps! cropanust Ve =0,00012 m3.
Cpennre 3a IUKII 3HAYCHHSI ITABJICHUE U TEMIIEpaTypa oTpabOTaBIIMX Ta30B COCTABIISIOT!

pr =0,12 MIla, tr = 700 °C. Onpeaenutp BeMUUHY KO3 (PHUIIMEHTa OCTaATOYHBIX Ta30B.
Pemenue;

[IponykTbl cropaHusi, OCTaBIIMECS B LWIMHAPE JABUraTelid B KOHIIE MpOLEcca BbITYCKA,
HA3BIBAIOTCS OCTAaTOYHBIMU razamu. KodQQPUIIMEHTOM OCTaTOYHBIX Ta30B HA3bIBACTCS
OTHOIICHHE YK CIIa MOJIEH OCTAaTOYHBIX ra30B M1 K 4nciy MoJiei cBexero 3apsaa MO:

y =Mr/MO=[1/nv (¢ — 1)]*(pr - TO/p0 - Tr)

rjae NV — Ko3QPUIMEHT HANIOJIHEHUS; € — cTeneHb cxkatus; p0 u TO — naBneHue U TeMreparypa
CBEXEro 3apsiia; pr u Tr — naBjieHUEe U TeMIlepaTypa OCTaTOYHBIX ra30B.

s pacdera BEeTMYHMHBI KOA(PQPHUIIMEHTA OCTATOYHBIX Ta30B HEOOXOAMMO HAWTH 3HAYCHHE
Kod(UITMEHTA HATIOJIHCHUS V.

JlelcTBUTENBHBIN YaCOBOM pacxo] BO31yXa U3BECTEH MO YCIOBHUIO 33/1a4H.

TeopeTruecknii 4YacoBOW pacxoj] BO3ayxa OC3HAIYBHOrO JBHraTesss Oe3 ydera IOTeph
JABJICHUSI BO BITYCKHOM TPAaKTe, KI/4:

GBteop=Vh-i-p0-106-n-3600/RTO - 120

rne Vh =(nD2/4) S =3,14 - 0,132 - 0,14/4= 1,86 - 10° m® — paboumii o6BeM OIHOTO
munHapa. Kosdhpunment HanoaHeHus:

nv =GB/GBteop=745/845= 0,88

CremneHblo c)KaTHs ABUTATENs Ha3bIBA€TCS OTHOIICHHE MOJHOTO o0beMa IuHapa Va k o0bemy
Kamepsbl cropanus Vc:

e=ValVc=(Vh + Vc)Vc=Vh/Vc+ 1=0,00186/0,00012+ 1 = 16,5

Toraa ko3¢ HUIIMEHT OCTATOYHBIX Ta30B OYJET paBeH:

v =[1/0,88 - (16,5 — 1)]-[0,12 - 293/0,1013 - (273 + 700)]= 0,026

3amaua 3. Yacrtora Bpamenus kosneHuyaroro Baia JIcBuemCwm paBHa 5600MuH—1, a creneHn
ckaruga € = 9,9. OnpenenuTs YMCICHHOE 3HAYEHHE MapaMeTPOB COCTOSHUS paboyero Tena B
KOHIIE TaKTa CXXaTus.

Pemenue

[Tpu paccmoTpeHun paboyero IMKIA ABUTATENs] HEOOXOAMMO YUUTHIBATh PAa3JInYMe B MOHATHUAX

«IIPOLECC CKATUA» U «KTAKT CKATHUI).



[Ipouecc cxaTuss HAYMHAETCS C MOMEHTA 3aKpbITHS BIYCKHOTO KJamaHa, TO €CThb, IOCIHE
npoxoxaenus nopuHeM HMT. VYron 3ama3neiBaHus 3akpbiTHs BIycKHoro kiamana [BII
cocrasisieT 50...70 rpax [IKB nns JIicBuemCwm u 30...40

rpan IIKB nmns dcBuyrpCwm. 3akaHumBaeTcsi MpoIECC CKAaThsi B MOMEHT BOCILUIAMEHEHMSI
ToriMBa npu nojaxoxae nopuHsg kK BMT. Yron onepexenus Bocmuiamenenus O mia JcBuemCm
coctasisteT 25...35 rpan [IKB no BMT, nns IcBuytpCwm — 3...15 rpan [IKB 1o BMT. YrioBas
MPOAOJKUTENIBHOCTH Iporiecca cxatusi menbliie 180 rpan [IKB.

[TonsiTe TakTa CXKaTUS MCIOJB3YeTCS B cilydyae Wiaeanu3aluu pabodero mporecca, Koraa 3a
Havajuo ckartus npuaumaercss HMT, a 3a okonuanue cxarust — BMT.

VYrioBas pogoJKUTENBHOCTh TakTa cxaTus paBHa 180 rpax I1IKB.

Ha nauvanbHOM »5Tame cxkartus pabodero Tena B LWIMHIPE IBUTATENs TemIepaTypa razoB
MEHbIIIE TeMIepaTypbl BHYTPEHHEU MOBEPXHOCTU UWJIMHAPA, MOPIIHS U KPBIIIKUA UIUHApPA
(romoBku 0J10Ka). [IporicxoauT MOIBOA TEIUIA K pabodyeMy Telry.

B xonie cxarus, Ha000pOT, BCIEACTBHE MOBBIIICHHS] TEMIEPATyphl Ta30B MPOUCXOIUT OTBOJ
yacTh Tera OT pabodero Tejla B CTEHKM UWIMHIpa. YUYUTHIBasg 3HAYMTEIbHBIN Iepenaj
TEeMIIepaTyp BO BTOPOM IMOJIOBUHE CXKaTHs, TEIUIOOTAa4a B CTEHKHU IpeodiaiaeT Hajl 0OpaTHBIM
npoueccoM. OT4acTu ymporasi siBJICHUE M CUUTas, YTO KOJIMYECTBO TEIUIOTHI, OTBOJAMMOE B
CTEHKH UWJIUHIpA ABUTATENII B TEUYCHHE BCETO CXKATHUsS, MOCTOSHHO, STOT MPOILIECC MOXKHO
paccMaTpuBaTh Kak MOJIUTPONUYECKUN.

[TapameTpsl cocTOSTHUS paboyero Tena B MPOIECCe CKATHS OMPENEISIOTCS YpaBHEHUSIM:

p = pa (Walv)?; T = Ta (va lv)" !

p, T, v — Texymmue 3HAYEHHUS COOTBETCTBEHHO JABJIEHHUsS, TEMIIEpaTypbl YyIEIbHOTO oOBheMa
pabouero Tenma B TIpolecce Cxkatus; pa, Ta, va — 3HAYEHUs [ABJICHUS, TEMIIEpaTypbl M
yAenbHOro o0beMa pabodero Tejaa B KOHIIE Mpollecca BIyCKa (HAMOJHEHHUS); N1 — CPEIHSs 3a
MIPOLIECC BEIMYMHA MTOKA3aTelIs MOJIUTPOIIBI CHKATHSL.

Ha ocHOBaHMM OMNBITHO-IKCIIEPUMEHTAIBHBIX JaHHBIX Kak s JcBuemCm, tak u st
JcBurytpCwMm nipu pabote Ha HOMHHANBHOM pekume nl =1,32...1,38.

HaunGonpmee BausHMEe Ha BeIMYMHY Nl OKa3bIBa€T YacTOTa BpalleHUs KOJEHYATOrO Basia
JIBUTATESl M. YeM BBIIIE M, TeM OoJble 3HaueHHe nl, Tak KaK COKpamaercs Bpems,
MIPUXO/IAIIEECS Ha TIPOIIECCHI TETNIO0OMEHA, U CKaTHE TIPUOIMIKACTCS K aIna0aTHIECKOMY.
[TpubmmxenHoe 3HaueHre nl MOXXHO OIIPeNeTUTh 10 hopMyIie:

nl=1,41-100/n

I7Ie N — 4acTOTa BPAIllEHUs KOJICHYATOTo Baja, MUH—L.

[TapameTpsl cocTosiHUs pabodero Teina B KOHIE TaKTa CKaThs (MPU HAXOXKIECHWUW TIOPIIHS B

BMT) onpenensitorcst mo popmynam:



Pe = pa (Va lve)'=pa e ; Tc = Ta (valvd)t—1= Ta en*—1

nl = 1,41 -100/5600= 1,392 u, mpuHSAB MapamMeTpbl COCTOSHHS pabO4Yero Tejaa B KOHIIE
nponecca Binycka paBubiMu p0 =0,09 MIla u TO =330 K, onpenenum aBjieHue U TeMIieparypy
pabouero Tena B KOHLIE TaKTa CKaTHS:

pc=0,09 -9,913%2 =219 MIla

T.=330-9,9 13921 =810 K

3apaua 4. JIcBayrpCm co creneHbio cxkatusg € = 15 paboraeT npu YacTOTe BpAIICHUS
kojeHvyaroro Basa n = 2000 mme-1. OnpenenuTs BETUYMHY MAKCHMAJIbHOTO JaBJICHUS
pabouero LUKIIA, €CITU U3BECTHO, YTO CTETICHDb MMOBBIIICHUS AaBlieHus A = 2.

Pemenne

[Tpu BeIMONHEHUH TPUOIHKEHHOTO pacyeTa padouero nukia JIcBayrpCwm peanbHbIN mpoiecc
CropaHus TOIUIMBA 3aMEHAETCS IPOLIECCOM HM30XOPHOU300apHOTO (CMEIIAHHOTO) IMOABOAA

TEIJIOTHI K pabouemMy teny (puc. 1).

p. Mlla | BMT
;?nnx 7 -
’?- -
HMT
h
[)
0 \_? a
v v, v, MYKr

Puc. 1. p — v-nuarpamma pabouero nukia co CMEIIaHHbIM MIOJIBOJIOM TEIIOTHI K pabouemy Tey
CropaHue HauMHAETCsl B MOMEHT HaxXoskJeHus nopuHs B BMT.

JlaBneHune Havana cropaHusi pc, Temneparypa — Tc. YacTe TOmIMBa Cropaer Mpu MOCTOSHHOM
obbeme pabouero Tena (V' = const). [Ipu 3ToM faBieHue BO3pacTaeT OT pc 10 pZ , KoTopoe (pz )
COOTBETCTBYET KOHILy Mpoliecca M30XOpHOro cropanus. OcraBiiascs 4acThb TOIUIMBA CrOpaet
npu p = const. Takum oOpa3oM, JaBlieHUE PZ SBIAETCS MAKCUMAJbHBIM JaBJICHHUEM IMKIa4.
[Tpr 3 TOM COOTHOIICHNE BEIMYHH PC U PZ XapaKTEPU3YETCS CTETIEHBIO TTOBHIIICHHS TABICHUS A

A =pzlpc



Jlnst petieHuns 3a1a4i He0OX0IMMO HaHTH BEMUMHY JTaBJICHHS pabodero Teya B KOHIIE TaKTa
COKATHS:

pc =pa e

[TpuHuMaeM BeMWYHHY JaBJICHUs pabodero Tena B KOoHIE TakTa Biycka pa =0,095 MIla.
[Tokazarens monutponsl cxarus: nl = 1,41 —100/2000= 1,36

JaBnenue kouna cxarusi, Mma: pc = 0,095 - 151,36 = 3,78

MakcumanbpHOE JaBjieHue padouero mukia, Mmna: pmax = pc- A =3,78 -2 =7,56

3agaua 5. /IcBHemiCMm co crenenpio cxarug € = 9,9 paboraer npu yacToTe BpallleHUs
kosneHuyaToro Bana 5600 muH—1. OnpenenuTs BEIWYMHY MAKCUMAJIbHOTO JABJICHUS LUKIA U
JlaBJieHHe paboyero Tena B KOHIIE TaKTa paclIupeHHsl.

Pemenue

[Tpu ynpomenHoMm pacuere padodero nukia JIcBaemCM nelCTBUTENBHBINA MPOIECC CrOPaHUs

MIPEACTABIISIETCS B BUJIE U30XOPHOTO (pHC. 2).

p, MIla | BMT
ni g’
R
€ HMT
b
B
v, v, v, MY/KT

Puc. 2. p — v-nuarpamMma pabodero 1ukia ¢ U30XOPHBIM MOIBOJIOM TEIUIOTHI K paboueMy Tenmy
[Tpouecc cropanust HaunHaeTcss B BMT npu gaBnenun Pc , mpoTekaeT mpu mOCTOSITHHOM 00beMe
(V = const) u 3akanuuBaercs B BMT nipu naBinenuu Pz.

Benmnunna Pz paccUMTBhIBAETCS C MCMOJIb30BAHUEM ITOKA3aTeId CTENECHU YBEJIMYECHUS JaBJICHUS
A. s JcBuemCm A = pzlpc = 4 ... 4,55. TlonyueHHbIC TaKMM METOJOM 3Ha4YeHHUS Pz
MIPEBBINMIAIOT BETMYUHBI Pmax KapOropaTOpHBIX ABUTATENICH, 3aMepsieMble SKCTIEPUMEHTATbHBIM
nyteM. JlJis coriiacoBaHusi pacyeToOB C MPAKTUKOW MPUMEHSIOT TAK HA3bIBAEMOE CKPYTJIECHUE
WJICalTM3UPOBAHHON UHANKATOPHOM JUarpaMMBbl, rojaras, 4ro:

Pmax =0,85Pz



[Iponiecc pacmmpenus pabodero Ttena B nuiauHape kak JcBuemCwm, tak u JIcBHyTpCw™m
MPOTEKAET MPUMEPHO O MOJUTPONMUYECKOMY 3aKOHY. J[aBiieHHe U TeMIiepaTypa U3MEHSIOTCS B
npoliecce paciIupeHus B 3aBUCHIMOCTH OT 00beMa COTJIACHO YPaBHEHUSM:

P -Vn2=const; T -Vn2—1=const

rje n2 — nokKasaresb MOJIUTPOIIbl PACHIUPEHUSI.

CornacHO ONBITHBIM JIaHHBIM JUIsI M30XOPHOTO IMKJIa BEJIMYMHA CPEAHEro IOKa3aTens
MOJIMTPOIBI pacimmpenns n2 = 1,18 ... 1,28.

[Ipy »TOM HEOOXOAMMO TOMHUTH, 4YTO [UIsl CMEIIAaHHOTO LMKJIA T[polecca CropaHus,
npumensiemoro B JcBuytpCwm, n2 = 1,18 ... 1,24, a nada yTOYHEHHOTO IHUKJIAa C Y4ETOM
KHHETHKH TIporiecca cropanus npu pacuere JJcBaemCm n2 = 1,30 ... 1,35, a IcBayrpCm n2 =
1,35 ... 1,45.

[Tokazarens monutponsl cxarus: nl = 1,41 —100/5600= 1,392

[Tpunumas BenuuuHy AaBieHus KoHla HanojaHeHus Pa = 0,088 Mlla, paccunTteiBaeM gaBieHue
KOHIIA TaKTa cxxaTusi, Mra:

Pc=Pa-en1=0,088-9,91,392=2,14

JlaBneHue KOHIIa U30XOPHOT0 cropanus, Mma:

Pz=Pc-1=214-43=9,2

MakcumanbHOe 1aBlieHue nukia, Mmna:

Pmax=0,85-Pz=0,85-9,2=7,85

[TpuaMMast 3HaUEHUE TIOKa3aTells MOJUTPOIBI pacmupernus n2 = 1,27,

paccuuThIBaEM JaBJICHUE B KOHIIE TaKTa paciiupenus, Mma:

Pb =Pz (VclVa)*=Pz/en2=9,2/9,91,27 = 0,5

[IpencraBneHHbIE BBILIE 3aBUCUMOCTH MOKHO CBECTH B OJIHO YPaBHEHHE:!

Pb=Pa: - g(nllnz)

3agaua 6. Kakum nomkeH ObITh yron omepexenus 3axuranusa B [IcBuemCw, ecnu u3BecTHO,
YTO MPOJOJDKUTENBHOCTh mporecca cropanus @z = 50 rpax [IKB, a nmokaszarens xapakrtepa
cropanust m = 3?

Pemenne

Cormacao yrBepxkaeHuto .M. Bube yrom omepexeHus] 3aKUTaHUS SIBISETCS ONTHMATBHBIM,

€clii K MOMeHTY npuxoa nopuHs B BMT Beiropaer 30% tomuusa (puc. 3).



BMT
x,(0,999)
0.9
o 0,7
0 =€
< > 0.5
x (m=3)
\ 0.3
x,(0,000) 0.1
~F > 360 |
« @ L [TKB

Puc. 3. Xapakrep noBeieHUs1 3aBUCUMOCTH J10JIM BBITOPEBLIETO TOIUIMBA X OT YCIOBHOMN
MPOJIOJKUTENLHOCTH cropanus ¢ mpu m = 0,3

Bocnone3yemcsi  ypaBHeHHEM BBITOpaHHsl TOIUIMBA, NpeiokeHHbIM WM. Bube s
0XapaKTEPU30BAHNS KMHETUKH LIETTHBIX XUMUYECKUX peaKlui Ipoliecca CropaHusi:
x=1— eClplpzlm*l
rae C — noctosiHHas Bube, € =— 6,908; ¢ — Tekylee 3HadeHHE yIia IMpoliecca CropaHus,
OTCUUTBIBAEMOT0 OT Hayvaja cropanus, rpax [IKB.
JU1s ONTUMaJIBHOTO yIJIa ONEPEKEHUS 3aKUTaHMs 10y BbIropeBuiero tommmsBa x = 0,3, a
TEKYIIMH yroJl mpolecca CropaHus ¢ = GOnT, Tak KaKk pacCMAaTPUBAETCS MOMEHT IPUXOAa
nopuHd B BMT.
B 5TOM clTyuae ypaBHEHHe cropanus npuMeT Bu: 0,3 = 1 — ¢ (©ompzim*1
[Tposnorapudmupyem mnosryueHHOE BbIpAXKEHUE:
In0,7 = C - (@ont/pz)m*!
OnTumanbHbIN yron onepexenus 3axuranus, rpaja [IKB no BMT:

@ort = ¢z (In 0,7-6,908)"/m*'= 50 (-0,3567/-6,908)**°= 24

3agaua 7. Pacxox Bosznyxa JIcBuyrpCwm coctaBnser 375 kr/d. Ilpu kakom ko3dduimenrte
U30bITKA BO3/lyXa paboTaeT ABUraTelb, €CJIM YaCOBOW pacxo/1 TOIIMBA paBeH 14 kr/u?

Pemenue

Jns KONMMYEeCTBEHHOM OIIEHKM COOTHOIIEHUS BO3[yXa W TOIUIMBA, YYaCTBYIOIIMX B MPOLECCE

CrOpaHus, TO €CTh COCTaBa CMECH, BBEICHO MOHATHE K03 duiinenTa n30bITKa BO3ayXa Q.



Koaddurument n30piTka Bo3ayxa — 3TO OTHOIICHHE KOJMYECTBA BO3/yXa, B ICUCTBUTECIBHOCTH
MOCTYIHBIIETO B IMUIMHIP, K TOMY KOJIHYECTBY BO3[yXa, KOTOPOE HEOOXOAMMO JUJIsl TTOJTHOTO
CrOpaHusi MOJAAHHOTO B IMIIMHAP ToruuBa: a =GBu/L0" - GT1y

rae GBu — nelcTBUTENbHOE KOJUYECTBO BO3/yXa, MOCTYIHMBIIETO B IWJIMHIP 32 OJWH LUK,
GTu — nukioBas mojaaya Torusa; L0 — KOIMYecTBO BO3ayXa, TECOPETHUECKH HEOOXOAMMOE TSI
IIOJIHOT'O cropaHus 1 Kr ToIuiuBa.

Hns gusensHbIXx ToruB L0 = 14,32 xr BO3myxa/kr TorumBa; s OensuHoB L0 = 14,85 kr
BO3/yXa/KI' TOIUIMBA.

Ecnu uucnuTens W 3HaMeHaTeNnb JaHHOW (OPMYJIbl YMHOXHTh Ha KOJMYECTBO ITUKIOB B
€MHUILY BPEMEHHU U YHCJIO IIUIMHAPOB JBUTATEISI, TO B YUCIUTENE TIOJYIUTCS TCUCTBUTEIIBHBIN
pacxoj1 Bo3ayxa uepes asuratenb GB, a B 3HaMeHartele — pacxo/1 ToruinBa apurareneM GT:

a =GBILO"- GT=375/14,32 - 14=1,87

3agaua 8.

Jsenaauaruumnuaaposbiil [IcBaHyTpCM paboTaeT mpu 4acToTe BpallleHUs KOJEHYaTOro Baa
2000 muma—1. Ha nHomMuHampHOM pexume 3¢ deKTUBHas MOIIHOCTH cocTtaBiser 390 kBT,
s dextunbiii KIIJ{ ne = 0,43, koaddunuent nzdpiTka Bo3ayxa a = 1,85. Kak usmenutcs a,
€CJIM IIUKJIOBasl 10/iaya TOIUIMBA YMEHbIIUTCA Ha 5,7 - 10—5 Kr/IUKI npu HEM3MEHHOM 4acToTe
BpallleHUs1 KOJIEHYaToro Baja?

Pemenne

PaccuutaTh BENMMUYMHY LMKIOBOM MOJAa4YM TOIIMBA MOXHO, €CIM U3BECTEH YacOBOM pacxon
ToruvBa. JlJis ero onpeaeneHus: BOCHoiab3yemcs GopMylaMu pacueTa yaeabHOro 3¢ HeKTUBHOTO
pacxoja TOIUIMBA:

ge =1000Gt / Ne;

ge =3600/Hu - ne

rae Hu — Hu3mas TemioTa cropanus (TEIUIOTBOpPHAs CIOCOOHOCTH) TOIUTMBA. [l MU3EIbHBIX
toruuB Hu = 42,5 MJIx/kr, njis aBTOMOOMIBHBIX OeH3uHOB Hu = 44

M/Jlx/kr; ne — a3 dextuBnbiii KI1/], mokaspiBaroiuii, kakas 4yacTh (J0J1s1) TEIJIOTHI CTOPEBILETO
TOIUTMBA TIpeoOpa3yeTcs B ABUraTelie B 3pPeKTuBHYIO padoTy.

[TpupaBusieM Apyr apyry 3T (OpMYJbl U BBIPA3UM B SBHOM BHJI€ 4acCOBOM pacxojl TOILUIWBA,
KI/4:

GT =3600 - Nel1000 - Hu - ne= 3,6*390/42,5 - 0,43= 76,8

Jlst pacdera BETUYHMHBI ITUKIOBOM MOIa4l HEOOXOIMMO YaCOBOM pacxo/1 TOIUIMBA pa3IeTUTh Ha
YHCIIO IIUKJIOB B YaC U Ha YUCJIO [UJIMHIAPOB ABUTATENS, KI/IIUKII:

GTu=GT/30 - n - i=76,8/30 - 2000 - 12= 10,7 - 10-5



HoBoe 3HaueHne NUKIOBOM ITOJaYX TOIUIMBA, KI/IIUKII:

GTu'=(10,7-5,7)- 10-5=5-10-5

[Tpexxae ueM paccuyuTaTh HOBOE 3HaUCHUE KOAPPUIIMEHTA U30bITKA BO3AyXa, HEOOXOAUMO HANTH
9acOBOM pacxoj] BO3ayXa 4epe3 JBUTaTelb, KI/4:

Ge=a-GT-L0'=1,87-76,8-14,32 = 2035

BennunHa 4acoBoro pacxoja TOIUIMBA IPU YMEHBIICHHOHN IIUKJIOBOM MOJjaue TOIIMBA, KI/4:
GT=GTu'-30-n-i=5-10-5-30-2000 - 12 =36

Hnsa JIcBayrpCwm, pabotaromiero npu HEM3MEHHOM YacTOTE BpalleHHs KOJICHYATOro Bajia, C
0O0JIBIION CTENEHBI0 TOUHOCTH MOYKHO MPEAMNOI0KUTh, YTO PAcXOJ BO3AyXa Yepe3 JBUTraTelb He
MEHSETCSI B Cllydae HW3MEHEHHUs LMKJIOBOM IOJayu TOIUIMBA, TO €CTh, pPacxoj BO3ayXa
JTU3EIIbHBIM JIBUTATEJIEM HE MEHSIETCS IIPHU €ro padoTe MO Harpy304HON XapaKTepUCTHUKE.

HoBoe 3nauenue kodddunnenta n3bpitka Bo3ayxa: a' =2035/36 - 14,32= 3,95

3agaya 9.

Omnpenenuth BeMWYMHY KOd(PQHUIMEHTA BBIACICHHS TEIUIOTHI O, a TaKXKe MOTepH TEIUIOTHI B
JcBuemCwm, o0yclioBIIeHHBIE HETOIHOTOW CropaHusl TOIUIMBA, €ClIM KOd(PPHUIMEHT H30BITKA
Bo3ayxa « = 0,9.

Pemenue

Cropanue ToIuIMBa, IpU KOTOPOM 4YacThb €ro TOPIOYMX COCTaBIISIIOIIMX IIpeBpallaeTcs B
IPOAYKTHI HETIOJIHOTO OKUCIIEHHSI, HA3bIBAIOT HETIOJIHBIM CTOPAHUEM.

[TpryrHON HENOJIHOIrO CropaHus MOXET SBIATHCA OOIIMH HEJOCTaTOK KUCIOPOJAa B roproden
cMecu mnpu «a < 1, MECTHbII HENOCTaTOK KHUCIOpOJa B 30HE TOPEHHUs BCJEICTBUE
HECOBEpIIEHCTBA cMeceoOpa3oBaHMsl WM HEJOCTaTOYHOCTb BpPEMEHU Il  CrOpaHus
nepeodeHeHHOM cMecus.

B cnyuae HenmoiaHOro cropaHus UMEIOT MECTO MOTEPH TEIUIOThI, HE BBIIEIMBIICHCS U3 TOIUIMBA
IIPU €ro HEMOJIHOM OKHCJICHUU.

KonnuecTBo TEmnoThl, BbIIETUBIICHCS B IIPOLIECCE CTOPaHUs MTOIaHHOTO B IIMJIMHAP TOTJIUBA!
Qx=6 -Hu- GTu

rae Hu — Husmas Temora cropaHus (TEIUIOTBOPHAs COCOOHOCTH) TorumBa; GT1) —IMKIOBas
nojada TOIUIHBA; 6 — KOX(QQPUIMEHT BBIACICHHUS TEIUIOTHI, YYUTBHIBAIONINHN MOTepH dactu Hu
BCJI€/ICTBHE HEMOJHOTHI CTOPaHUs TOILIINBA.

KonuuecTBo TEmnoTel, Wayllee Ha COBEpIIEHHWE WHIMKATOPHOM paboOThl M Ha IOBBIIIEHHE

BHYTPEHHEH 3Hepruu pabouero rena:

Q=% Qx



rae Y — KO3pOUIMEHT MCIOJIB30BaHUsl TEIUIOTHI, KOTOPBI YYMTBIBa€T MOTEPU YaCTU
BBIJICJIUBLIECHCA TEIUIOTHl B CTEHKM ILMJIMHJIpPA, Ha IEepeTeKaHue TIa30B M IOTepU Ha
JUCCOLIUALIUIO.

Q=v-6-Hu-GTu=¢&-Hu- GTn

rae & =P - § — kodpunueHT 3PpPEeKTUBHOCTH MpOIecca CropaHusl, YYUTHIBAIOIIUN CyMMapHbIe
IOTEPU TEIIOTHI OT HEMOJIHOTHI CrOPaHUs U TEIII000MEHa.

Hns JcBuemCm B ciydae, korma @ < 1 M HEBO3MOKHO IOJIHOE CrOpaHuEe TOIUIMBA H3-3a
HEJI0CTaTKa BO3/1yXa, TEIUIOTBOPHAS CIOCOOHOCTh CMECH PAacCUUTHIBAETCS M0 (hopmyie:

Hucm = Hu — AHurtne

AHu=4,14 - (1 — a)L0’

— MOTEepH TEIUIOTHI IPU HEMOJHOM cropanuu 1 kr Torumsa, M/Dx/Kr.

KoadduineHT BbIieIeHNS TEMIOTHI:

6 =(Hu — AHu)/[Hu=1-AHu/Hu=1-4,14 - (1 — a)LO/Hu=

1-4,14-(1-0,9) - 14,85/44= 0,86

[Torepu TETIOTHI B pe3ysbTaTe HEMOIHOTO CropaHus TorBa, MJK/Kr:

AHu = Hu(1 - §) = 44 - (1—0,86) = 6,16

3amaua 10.

Onpenenuth YUCICHHOE 3HAYEHUE IOJHOM yNIETbHOM HCIOJb30BaHHOW TEIUIOTHI CrOpaHUs B
JcBuemCw™m, ecnmm u3BecTHO, 49To Kod(pduimeHt wucmonp3oBanus temwiotel Y = 0,87,
koddurment u3obITKka Bo3ayxa a = 0,9, xoaddumment ocrarounsix razoB y = 0,05. Kax
M3MEHHUTCS TIPOIECC CTOPaHus, eclu KO3 PUIIMEHT N30bITKa BO3AyXa MOBBICUTH A0 1,0?
Pemenne

OTHolIEeHNE HCMOIb30BAaHHOW TEIUIOTHI CropaHust K 1 Kr paboyero Tejia Ha3bIBA€TCS MOJIHOU
yAEJIbHON UCIOJIb30BaHHOM TEIIOTOM Cropanus9:

9z =QIGpr

rae GPT — xonuyecTBO pabodero Tena B OHOM IHUKIIE (32 OJUH ITUKI).

GPT =GTu - (GO+ Gr)=GTu- (1 +y)-GO

rae GO — KoIMYecTBO CBEXKETO 3apsiia Ha 1 Kr TorunBa; G — KOJHMYECTBO

OCTaTOYHBIX T'a30B Ha | KI TOIIMBA.

Hns IcBaemCwm:

gz=§ -Hull+y) (a- L0 +1)

Jns IcBuytpCwMm:

gz=¢ -Hull+y) a- L0

Ecnu npu cropanuu TorumBa ko3 duimeHT u30pITka Bo3ayxa a < 1,



HEO0OXOUMO Y4eCTh BEIMUMHY HEMOJHOTHI CTOPaHHUs TOILIUBA!
E=yY-6=¢-[1-4,14-(1 —a)L0/Hu]=0,87-[1-4,14-(1—0,9) - 14,85/44] =
=0,748

[TonmHas ynenbHAst UCIIOJIb30BAHHAS TEIUIOTA cropanus, MJx/kr:

gz =0,748 - 44/(1 + 0,05) - (0,9 - 14,85 + 1)= 2,18

Ecnu koad¢unmenT u3dbITKa BO3ayxa yBenuuuTh 10 a = 1,0, To gz ctaHet

paBHO# 2,3 MJIX/KT, TO €CTh, IPOIIECC CrOPaHUs YIYUIIUTCS 3a CYET 00JIee IMOTHOTO

CropaHus TOILIMBA.

3amaua 11.

PaccunTath 1 mocTpouTh Kak (yHKIMIO YaCTOTHI BPAIIEHUS KOJIEHYATOTO Baja MEXaHHYECKHM
KIIJ dcBryrpCM mOCTOSIHHON MOIHOCTH, €CIM M3BECTHO, YTO JIBUIaTellb YETHIPEXTAKTHBIH,
BOCBMULIMJIMHAPOBBIH, C MOIypa3IeIeHHON KaMepoil cropanus, ¢ paanycom Kpusouuna 70 mMm,
mramerpoM nuirHapa 130 MM, addextuBHON MomHOCTHIO 200 KBT 1 MakCUMaTbHON 9acTOTON
BparieHus kojaeHuyaroro sasia 2000 mun—1.

Pemenue

[Ipu pabGoTe nBurarenss 4acTb WHAMKATOPHOW MOIIHOCTH, pa3BUBaeMOM pabodyuMM TelIoM B
LWIMHJIpaxX, 3aTPauylBaeTCs Ha MPEOJI0JIEHNE MEXaHNYECKUX MOTEPh (BHYTPEHHUX — BPEIHBIX —
COIPOTUBIICHUN).

K aTtum norepsm oTHOCATCS:

- MOTEPU Ha «BHEIIHEE», MEXAHWYECKOE TPEHHME B 2JIEMEHTAX LMJIMHAPOIOPIIHEBON TPYIIIbI
(LITIT"), B moAmMmHMKaX, 3yOUaThIX, LIEMHBIX U PEMEHHBIX IIepeladax;

- IOTepU Ha BHYTPEHHEE TpeHUeE (TUcTepe3uc), o0ycioBiIeHHbIE nedopmanineit

— OTHOCHUTEJIbHBIMU IIEPEMELICHUSMH aTOMOB — KPHUCTAJUIMUECKHUX PELIETOK MaTepualoB
JieTalel IBUraTels;

- IOTEPH HACOCHBIX XOJ0B — Ha OCYIIECTBIIEHUE MPOIIECCOB BITYCKa CBEXKETO 3apsja U BBITyCKa
BBIMTYCKHBIX Fa30B;

- IOTepM HAa I[PHUBOJ  BCIOMOTaTElbHBIX MEXaHM3MOB JIBUraTelld — MEXaHu3Ma
razopacnpenenenus (MI'P), B Tom uncie Ha IPEOAOTIEHUE CUII CONTPOTUBIIEHUS CKATBIX IPY>KUH
MI'P, BoisiHOTO, MacisiHOT0, TOTUIMBHOT'O HACOCOB, BEHTHJISITOPA U JIP.

KauecTtBo npeoOpa3zoBaHusi WHIMKATOPHOM MOLIHOCTH JABUTATENs B A(P(EKTUBHYIO OIEHUBAIOT
BenuunHOM Mexanuuyeckoro KIT/I:

nm =pelpi=pel(pe + pm)=Ne INi=Ne /(Ne + Nm)



rIe pe U pi — COOTBETCTBEHHO cpenaHee 3(PGEeKTUBHOE M CPEIHEE WHIWKATOPHOE aBJICHUS
uukia, MIla; pm — cpennee naBieHue mexanuueckux norepb, Mlla; Ne u Ni — cOOTBETCTBEHHO
s dexTrBHAST M MHANKATOPHAS MOITHOCTH JIBHTrateis, KBt; Nm

— MOIIIHOCTh MEXaHUYECKHX MOTEPh IBHUTATENs, KBT.

Cpennee naBieHHE MEXaHUYECKUX TOTEPh 3aBUCUT OT MHOXECTBA KOHCTPYKTHBHBIX U
PEKUMHBIX (PAaKTOPOB, HO HAMOOJIbINIEE BIUSHUE HA BEIMYMHY PM OKa3bIBACT YaCTOTA BPAILICHUS
KOJICHYATOr0 BaJja.

Jlyist pacueta pM B OOJIBIIMHCTBE CIIy4aeB UCIOIB3YIOT IMIUPUUYECKYIO (OPMYITY:
pm=a+b-Cn

rae a v b — sMnupuueckue Kod3pPUIHEeHTHI

Tabmuma 1

3HaueHUST SMITUPUYCCKUX KOA(D(DHUIIMEHTOB a W b, WCHONB3yeMBIX IMPH pacderax CpeIHEero

JaBJICHUS MCXAHWYCCKUX IMOTCPh IMOPIIHCBBIX U KOM6I/IHI/IpOBaHHI)IX ZIBI/IF&TCJIGﬁ BHYTPCHHCTO

CropaHmus
Unecno
Tun geRratens el b
HIHHIPOE
¢ HepasIeIeHHEIMH H 4. .6 0.00 | 0,012
JexTaTems ¢ MIOTY Pa3deNeEEEIME 8 0.04 | 00135
BHYTPEHHEM KAMEpPAME CTOPAHHA 12 0.03 0,012
CMECE0DPAIOBAHMEM | C BHXPEBEIMH KaMepaMH 16 000 | 00138
H IpegEaMepaMe '
4 008 | 0016
JeHraTens ¢ BESIIHAM CMeceobpaloBaEHeM (i) 0,03 0,013
g 0,037 [00113
Cn=S-n/30

— CpeIHssl CKOPOCTb MOPILIHS, M/C.

PaccuuTtaB BenuuMHy Py A PA3TUYHBIX YACTOT BpAIICHUS KOJIEHUYATOTO Baja, MOXXHO HaWTH
COOTBETCTBYIOIIME 3TUM PM 3HAUEHHUS MOUTHOCTEH MEXaHUUYECKHUX MOTEPD:
Nm=pm-Vh-n-il30-t

rae

Vh=mn-D2/4-S

— pabouuii 00BeM OJHOTO HUIWHAPA, J (AM3); N — YacTOTa BpAIICHHs] KOJIEHYATOTO Bajia
JBUTATENS, MUH—1; [ — YUCIIO IUJIMHAPOB JIBUTATEIIS;

JUISL  YeTBIPEXTAaKTHBIX JBHUTATENeH T = 4 I KaXIOoro W3 BBHIOPAHHBIX 3HAYCHUH YacTOT
HaxomuTh CIL,pm, NM, M.

Jns BocemutiunuaapoBoro JIcBaytpCwum ¢ momypasneneHHo kaMepoil CropaHus COTIacHO

NpUIIOKEeHUI0 BeIOupatotcs kodpdurmentsr: a = 0,04 u b =0,0135.



Jst n = 200 MmuH—1 paccUuTBIBAaCTCS CPEIHSSI CKOPOCTh MOPIITHS, M/C:
CI1=0,14 - 200/30= 0,93

CpenHee naBieHUE MEXAHUYECKUX MMOTEPh, Mma:

pm = 0,04 + 0,0135 - 0,93 = 0,0525

MoniHOCTh MEXaHUYECKUX ITOTEPH, KBT:

Nwm =0,0525 - 1,86 - 200 - 8/30 - 4=1,3

Mexannveckuit KIT/I;

nm =200/(200 + 1,3)= 0,993

AHAJIOTUYHBIE PACUeThl BBIIOJIHIIOTCS ISl APYIMX BBHIOPAHHBIX 3HAYEHUH YACTOT BPALICHUS
KOJICHYaTOTO Bajia, U Pe3yIbTaThl 3aHOCSTCS B TAOJIHILY.

3HaueHus TapaMeTpoB ABUTATENS B GYHKIIUHU N

[TapameTp

Enunnna

U3MEPEHUS

YacrtoTa BpalllCHUA KOJICHYAaTOI'O Bajia ,Z[BI/Il"aTeJ'ISI,MI/IH-l

IMapameTp Ennnaunna YacToTa BpalieHHsi KOJEeHYATOr0 Bajia JBUraTeIsi,MuH-1
U3MepeHust
n MHuH-1 200 600 1000 1400 1800 2000
CII M/c 0,93 2,80 4,67 6,53 8,40 9,30
M Mia 0,0525 0,0780 0,1030 0,1280 0,1530 0,1660
Nwm kBT 1,30 5,80 12,77 22,20 34,24 41,16
nM el. 0,993 0,972 0,940 0,900 0,853 0,830
}'?U
0.95
0 90
{0 85
0,80
200 600 1000 1400 1800 1, mun™!

Puc. 4. 3aBucumocts mexannueckoro KIIJ[ JIcBaHyTpCM nocTosSsHHOM MOIIHOCTH OT YaCTOThI

Bpali€HUs KOJICHYATOTO BaJjia




3agaua 12,

UeThIpeXTaKTHBINA, YeThIpeXIIMHAPOBEIH  JIcBHemCM  pa3BuBaeT 3¢(EeKTHUBHYIO MOIIHOCTH
53 kBt npu uactore BpameHus kojeHuaroro Bana 5400 muu—1. CpenHee MHAMKATOpHOE
nasnenue pi = 1,06 MIla. Xox nmopuras 80 mm. OnpenenuTs AMaMeTp MUTUHIAPA TBUTATES.
Pemenue

Onpenenuth BEIWYMHY JUaMeTpa MUIMHIpA MOXHO U3 ypaBHEHHS A pacuera 3¢deKTUBHON
MOIIHOCTH JIBUTATEIIS:

Ne =pe - Vh-n-il30 - t=(pe - n - i/30 - 7)( - D2 - S/4)

JvrameTp nunuHapa, Mm:

D=V120-Ne-tlpe -m-S-n-i

B nmanHO# (hopmyIie W3BECTHBI BCE BEIMYMHBI, KpOME CpelHero 3(pQeKTUBHOTO TaBJICHHS pe .
Jlyist ero pacueTa BHaYaiIe ONPEaeIsieTCs CPEIHSS CKOPOCTh TIOPIITHS, M/C:

CI1 =S - n/30=0,08 - 5400/30= 14,4

N3 Tabmumpl 1 ompenensrorcs kKodpGUIMEHTH a U b, HEoOXOAMMBIC NJIs pacueTa CPEIHETO
JaBJICHUS] MeXaHU4eCcKux noreps, MIla:

pm=a+b-CI1=0,08+0,016-144=0,31

Cpennee ¢ dexktuBHOE AaBneHue nukia, Mlla:

pe=pi—pm=106-0,31=0,75

[Tpu ompeneneHuu nuameTpa HUIMHAPA BEIUYUHY XOJa MOPIIHA HEOOXOAMMO MOJICTABISITH B
JenuMerpax (AM), Tak Kak B JaHHYO ¢GopMmyiay padouuii o0beM HMIMHIpA JOJKEH OBITH
MOJICTABJICH B IUTpax (am3):

D =+120-53-4/0,75 - 3.14 - 0.8 - 5400 - 4= 0,79 1 79 MM

3agaua 13.

YerbipexTakTHbI, BOCBMUIMIMHAPOBBIA JIcBHemCm momHocTeio 200 kBT mpu wacrtore
BparieHus: koseHuaroro Baia 4200 mua—1 umeet yaenbHbId 3¢G(HEKTUBHBIN pacxo]l TOIIMBA ge
=300 r/(xBt.4). Iuamerp mumaapa 108 mm, xox mopuras 95 mm. OnpeaenuTh HHIUKATOPHBIC
MoKazaTesin padodero IUKIA: cpeHee WHIUKATOpHOE naBiieHue pi , maaukaropusii KIIIA ni ,
YAEIbHBIA NHIUKATOPHBIA pacxo]l TOIUINBA gi.

Pemenne

Pemenue 3agaun MOKHO HayaTh C OmNpeAesieHus cpeaHero 3G (HEKTUBHOTO AaBICHUS padoyero
LUKJIA:

pe=Ne-30-t/Vh-n-i

PaGounit 06bem munuHApa, 71 (IM3):

Vh=r-D2/4- S =3,14 - 1,082 /4- 0,95 = 0,87



Cpennee > dexTuBHOE AaBieHue nukia, Mlla:

pe =200 - 30 - 4/0,87 - 4200 - 8= 0,82

CpenHsisi CKOPOCTb MOPIITHS, M/C:

CI1 =S - n/30=0,095 - 4200/30= 13,3

Cpennee naBiieHue MEXaHUYECKHUX MOTeph, MIla, ¢ yauerom KoappHUIIHEHTOB a
u b u3 tabnunes! 1:

pm=a+b - CI1=0,037 +0,0113 - 13,3 =0,187

Cpennee unauKaTopHoe naBieHue nukia, Mlla:

pi=pe+pm=0,82+ 0,187 = 1,007

Nunukaropueiin KITJ nukia:

ni =nelnm

riae ne — 3ddexruBubii KI1J1, xapakrepu3yromuid 0TI TETUIOTH CTOPaHUs TOTLTUBA,
MIPEBPAIIAIONIYIOCS B IBUTATENE B 3PPEKTUBHYIO padoTy.

ne =3600/Hu - ge=3600/44 - 300= 0,273

Mexannueckuii KITJ[ mukma:

nm =pelpi=0,82/1,007= 0,814

Nunukaropusiit KITJ mukia:

ni =0,273/0,814= 0,335

Y nenbHbII MHAUKATOPHBINA pacxo/ TOmuBa, /(kBtu):

gi =3600/Hu - i=3600/44 - 0.335= 244

3agaua 14.

JlBuratenr Ha HOMHMHAJIBHOM peXHMe paboThl pa3BuBaeT MoinHocTh 770 kBt. KakoBa ero

MOINHOCTB Ha PEKUME MAKCUMAJIBHOTO KPYTAIIETO MOMEHTA, €CJIM U3BCCTHO, UTO KOS(i)(I)I/ILII/IeHT

PUCTIOCOOISIEMOCTH 10 KpyTsieMy MoMeHTy Km = 1,12, a koaddunmenT npucnocodiasieMmoctu

o yactote BpamieHus Kn = 1,367

Penrenne

Jlns oleHKH YyCTOMYMBOCTH pabOThl JBUTATENsl MO BHEUIHEM CKOPOCTHOM XapaKTepHUCTUKE

UCIIONIb3YETCSl MOHATHE KO3(PPUIMEHTa MPUCIIOCOONIIEMOCTH O KpyTsieMy MoMmeHty KM,

KOTOPBIN MPECTaBIsACT COO0M OTHOMIEHNE MAaKCUMAJIBHOTO KPYTSIIEero MoMenTa Me max (v

MaKCHUMaJIBHOTO cpeaHero 3¢ (EeKTUBHOTO JABICHHUS pe max ) K KpyTaimeMy MoMeHTy Me HoMm

(wmm cpenHemy S(OQPEKTUBHOMY MAaBICHUIO PE€ HOM), COOTBETCTBYIOIIEMY HOMHUHAIBHOMY

pexumy padboTsl ABuraTesl1:

Ku=Me max/Me nom=pe max/pe nHom



Koaddumument mnpucrnocoOasieMOCTH 1O KPYTAIMIEMY MOMEHTY XapaKTEPH3YeT CIIOCOOHOCTH
JIBUTATENII K TPEOIOJICHUI0 BO3PACTAIONIMX MOMEHTOB COIPOTHBICHUS 0€3 HEOOXOIUMOCTH
NEPEKIIIOYEHUST TPAHCMHUCCHUH TPAHCIOPTHOTO CpPEJCTBA HAa HU3IIME Nepeaayd KOpOOKU
nepeMenbl nepenad. OH IMOKa3bIBa€T, BO CKOJBKO pPa3 YBEIMYHBACTCS KPYTSIIUH MOMEHT
JIBUTATEIIS] IPU YMEHBIICHUHU YaCTOTHI BPALICHUSI KOJICHYATOTO Bajla OT HOMHUHAJIBLHON MH JI0 NM,
COOTBETCTBYIOIICH PEKUMY MAKCUMAIILHOTO KPYTSIIEr0 MOMEHTA.

CKOpOCTHOI Mama3oH yCTOWYMBOM pabOThI JBHTraTeNisi OICHUBACTCA KOAPPUIIUESHTOM
IpUCHOCOOIIEMOCTH MO YaCTOTE BPAIICHUS KOJIEHYATOro Bana Kn, KOTOPBIA MpPEICTaBIseT
cOOOH OTHOIICHHE YAaCTOTHI BpAIlEHHsI KOJEHYATOrO Bajla HA HOMHHAJIBHOM pPEXHUME pabOTHI
JIBUTATENII NH K 4YacTOTE BpalleHHs Bajla NM, COOTBETCTBYIOIIECH PEKUMY MaKCUMAIIbHOTO
KPYTSIIEro MOMEHTA IIPpH pabOTe IBUTATEINS 10 BHEITHEH CKOPOCTHON XapaKTePUCTUKE:

Kn =nu/nm

OH MoKa3bIBacT, BO CKOJIBKO pa3 yMEHbBINACTCS YacTOTA BPAILEHHs KOJICHYATOI'O Bajia JBUTATEIIS
1IOJI BJIUSIHUEM BO3POCIIETO0 MOMEHTA CONPOTUBIICHUS NPU U3MEHEHUU KPYTSILEr0 MOMEHTa OT
Me vHoM 10 Me max . CrnemoBaTenbHO, KO3(D(UIMEHTOM MPHUCIOCOOIIEMOCTH MO YacTOTE
BpaiteHus ul 082 KojeHyaToro BajlaolleHUBAETCS MOTEPS CKOPOCTU TPAHCIIOPTHOM MalllMHbI IPU
HEM3MEHHOM I1E€PEJaTOYHOM OTHOIICHUH KOPOOKH IepeMEeHBI Iiepeaay B ClIydyae yBeTUICHUS
MOMEHTA COTPOTUBJICHUS JBIKeHHIO. KpyTsimuii MoMeHT aBuratens, H.m:

M =9555 -Neln

Koadduument npucnocodasieMoCT! Mo KpyTAIMIEMY MOMEHTY:

KM =Me max/Me nom=NeM - nu/Neun - nm= Kn -NeM/Neu

rae NeM — s dexTruBHAS MOITHOCTH ABUTATENs HA PEKUME MAaKCUMAIBHOTO

KpyTsAIIero MoMmenTa, KBt; Nen — a¢ddekTrBHasI MOIITHOCTh ABUTATENS Ha

HOMHUHAJILHOM pexume, KBT.

Mo1HOCTh JBUTATENS Ha PEKUME MAaKCUMATbHOTO KPYTSIIIET0 MOMEHTa, KBT:

NeM = Neun -‘KM/Kn=770 -1,12/1,36= 634

3anauva 15.

Boceomunmnunaaposeiii  [[cBHyrpCM  Ha  HOMHMHAJIBHOM — peXuMe  pabOThl  pa3BUBAeT
s dektuBayo MomHOCTs 200 kBT mpu dactore BpamieHus kojeHuaTtoro Bama 2600 muH—L.
Oddextunpiii KIIJ] nuxna pasen 0,368, a koadduLMeHTH TPUCTIOCOOISIEMOCTH JBUTATENS 110
KpyTSIIEMYy MOMEHTY M 4acTOTE BPAILEHHs KOJIEHYATOro Bajga — COOTBETCTBEHHO 1,12 m 1,625.
Onpenenuth BEIWYMHBI LMKIOBOM IOJAa4M M 4YacOBOIO pacxoda TOIUIMBA, YAEIBHOTO
3ppeKTUBHOrO pacxoaa TorumBa, a Takxke 3¢dextuBHoro KIIJ| nBurarens Ha pexume

MAaKCUMAaJIbHOI'O KPYyTAIIEro MOMCHTA.



Pemenue

[Ipr mpOEKTHUPOBAaHWU ABHUTATENCH C IENbI0 JOCTHXKEHUS BBICOKMX 3HaueHUH koddduumenra
MPHUCTIOCOOISIEMOCTH TI0 KPYTAIIEMY MOMEHTY BEITUYHHY IIUKJIOBOM MO/Ia4M TOIUTMBA HA PEKUME
MaKCUMAaJIbHOTO KpPYTAILIEro MoMeHTa yBenuuuBaroT Ha 10...15% mno cpaBHEHHIO C LIUKJIOBOU
nojauell TOIUIMBA HAa HOMMHAJIBHOM pexumel2. Jlng pemeHus JaHHOM 3aJayd BHaJalle
HEOOXOAUMO OIPENCIUTh BEIUYMHY IMKIOBOM MOJAaYM TOIUIMBA Ha HOMHUHAJIBHOM pEXUME
paboThI ABUTATEIIS.

YacoBoii pacxoj TOIUIMBA ABUTATE]IEM Ha HOMHUHAIBHOM PEXHUME, KI/4:

GTu=gen - Nen/1000=3600 - Nen/1000 - nen - Hu=3,6 - 200/0,368 - 42,5= 46

[{uknoBas mojaya TOIJIMBA HA HOMUHAIBHOM PEXUME, KI/IIUKIL:

GTun =GTw/30 - nu - i=46/30 - 2600 - 8= 0,737 - 104

[{ukioBast mojada TOIUIMBA HAa  PEKUME  MAKCUMAJIbHOTO  KPYTAIIETO  MOMEHTa
(cootBercTByromas 115% HUKIOBOM MOJa4YM TOIJIMBA HAa PEKMME HOMHHAJIBHOW MOITHOCTH),
KI/IIAKII:

GTum=1,15- GTun=1,15-0,737 - 10-4=0,847 - 10—4

s pexxrMa MaKCHMaIbHOTO KPYTSILEro MOMEHTA OMPEACIISIOTCS CIASAYIONUE BETUYHHBL:

- YacTOTa BPAIEHUS KOJIEHYaTOro Bajixa, MUH—1:

nm =nu/Kn=2600/1,625= 1600

- YaCOBOM pacxo/1 TOIUINBA, KI/4:

GTv=GTum - 30 -nm-i=0,847-10—4-30-1600 - 8 = 32,5

- 3(ppexTrBHAS MOIIIHOCTH ABUTATEINS, KBT:

Nem = Nen*KM/Kn= 200 -1,12/1,625= 138

- yaenpHbId 3¢ HEeKTUBHBIN pacxo]l TOMIUBA, I/ (kBT u):

gem = 1000*GTm/Nem= 1000 -32,5/138= 235

- s pextunHbi KI1J] nBuraresns:

nem =3600/Hu - gem=3600/42,5 - 235= 0,36



