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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Lenssmu ocBoeHust yaeOHON AUCHUIUIMHBI «CyI0BbBIE ABUTAaTEIN BHYTPEHHETO CTOPAHUS»
ABJsieTcs (OpMUPOBAHUE KOMIIETEHIIMH 10 OCHOBHBIM pa3ziejlaM TEOPETUYECKHUX U
[IPAKTUYECKUX OCHOB CYJOBBIX CUCTEM

2. Mecto yueOHoii JucuumiiMHbl B cTpyktype OII BO

VYyeOnas aucuuniauHa "CyaoBble IBUraTeNId BHYTPEHHETO CTOpaHus " OTHOCUTCS K
010Ky 2 "®akyabTaTUBBI" U BXOIUT B €r0 0Oa30BYIO YacCTh.

3. Ilnanupyemble pe3yJibTaThl 00yYeHHs N0 JUCHUIINHE (MOAYJII0), COOTHECEHHBIE €
IUIAHUPYEMBIMH pe3y/JIbTaTaAMHU 0CBOCHHs 00pa30BaTe/IbHON NPOrpaMMblI

[Tpouecc n3yueHus: AUCIUILTMHBI HATIPABIIeH Ha POPMHUPOBAHUE CIIETYIONTUX
KOMIIETECHIINH:

I1K-3 CrocobeHn OCYHICCTBJIATDH 0e30IacHOe TEXHUYECKOE HUCII0JIB30BAaHHUC,
TEXHUYCCKOC O6CJIY)KI/IBaHI/I€, JAUAarHoCTUPOBAHUC U PCMOHT CUCTEM
ABTOMATHUKHU U YIIPABJICHUA I'J1aBHOM ﬂBHFaTeHBHOﬁ YCTaHOBKOﬁ u
BCIIOMOI'aTCJIbHBIMU MCXaHU3MaMHU B COOTBETCTBUH C MCKAYHAPOAHBIMU U
HanmMOHaJIbHbIMH Tpe6OBaHI/I$IMI/I

I1K-11 Crioco0eH ocyiecTBIATh HA0MI0AeHHE 32 pad0TONH aBTOMAaTUYECKUX CUCTEM
yIIpaBJICHUS IBUTATEIbHOM YCTAHOBKOW M BCHOMOTaTEIbHBIMH MEXaHH3MaMH
[1K-22 Crniocoben pa3zpaboTaTh MPOEKTH 00BEKTOB MPOPECCHOHATBHON IEATEIIEHOCTH

C yueTOM Q)HSHKO'TSXHI/I‘IGCKI/IX, MCXAaHHUKO-TCXHOJOIH4YC€CKHNX, OCTCTUYCCKUX,
OProHOMHNYCCKUX, DKOJIOTHYCCKUX U SKOHOMHNYCCKUX Tpe6OBaHI/II71

4. O01mast TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
2 3a4eTHBIC eauHUIIBI (72 aK. 4.).
5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Jlex1uu SBISIFOTCS OCHOBHBIM BUJIOM YU€OHBIX 3aHSATHH B BBICIIIEM Y4eOHOM 3aBEACHUM.
B xo/1€ 1€KIIMOHHOT0 Kypca NPOBOJIUTCS U3JI0KEHHE COBPEMEHHBIX HAYYHBIX B3IJISIJI0B U
OCBEIIIEHHE OCHOBHBIX MPOOIEM H3ydaeMoil 00J1acTH 3HAHU. /{7151 MOATOTOBKY K 1a00paTOPHBIM
3aHATHSIM HEOOXO0IMMO 3apaHee O3HAKOMHTHCS ¢ IEPEYHEM BOIIPOCOB, KOTOPbIE OyAyT
paccMOTpPEHBI Ha 3aHITUU, PEKOMEHAYEMOW OCHOBHOM Y JIOMOJIHUTEIBLHON JTUTEPATYPHI,
COZIEp)KaHUEM PEKOMEHIOBAHHBIX MIHTEpHET-PECYPCOB. .

6. Conep:kanue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejiam)

PA3AEJT 1

ITpuHIMIT NENCTBUSA U OCHOBBI KOHCTPYKLIUH CYAOBBIX AU3EIEH.

1.1. CxeMbl ¥ IPUHLMII JEHCTBHS YETBIPEX U ABYXTAKTHBIX Au3enel. IHIukaTopHble
JarpaMMbl U IMarpaMMbl a3 ra3opacipeesieHus.

1.2. Kunemaruka KpUBOLIMITHO-IIIATYHHOI'O MEXAHU3Ma, ITyTh, CKOPOCTh, YCKOPEHHE MOPLIHS.
1.3. OcHOBBI KOHCTPYKLIHHU CyI0BBIX au3enelt. Kinaccudukarus cynoBbix quseneil. MapkupoBka
CYZIOBBIX JIU3EJIEH.

PA3JIEJI 2

Teopetnueckue U paboure UKIbI

2.1. UneanpHble (TEOPETUUYECKHE) IUKIIBI JBUTATENICH BHYTPEHHETO CTOPAHHUs, OCHOBBI MOHSATHS.
TeopeTtnueckuii UK KOMOUHUPOBaHHOTO ABUratens. [Tokazarenu spdexkTuBHOCTH U
SKOHOMHUYHOCTH IIUKJIOB — Cpe/iHee naBieHre nukiaoB U teopernueckuit KII/1. CpaBHenue
TEOPETUUECKHX ITUKIIOB MPU PA3IUYHBIX CITOCO0AaX MOABO/IA TETUIOTHI, PA3JIMYHBIX CTETICHSIX




CXKXaTus.
2.2. PacueTHble n pa6oqne LUKJIBI IBYXTAKTHOI'O U YETBIPEXTAKTHOI'O HH3€HCI>'I.

PA3JIEJI 3

Pabouue nporieccyl B HUIUHAPE.

3.1. 'a3000MeH 1 HAMOJIHEHHUE UJIMHIPA CBEXKHUM 3aPSIIOM.

Opranu3zaiys ra3000MeHa B YeThIPEXTAKTHOM U IBYXTAaKTHOM Jn3elsix. OnpeneneHne MacChl
CBEXXEr0 BO3/1yXa M Macchl 3apsaa (paboyero tena) B HMIMHIPE B KOHIIEC HATTOJIHEHHMS.
KoaduimenTsl HanoJHEHHS U OCTAaTOYHbBIX ra30B, BhIpaykeHHEe KO UIIMEHTa HAIlOJIHEHUS,
aHaJM3a MOTeph MPHU HAMOJHEHUH. BiusHue BinaxxHoctu arMocdepHoro Bo3ayxa. Onpenenenue
napaMeTpoB 3apsja HWJIMHAPA B KOHIE HATTOJIHEHUS.

3.2. Ilpouecc cxaTusi.

TemooOmeH B nporiecce cxatusi. OLeHKa MoKaszaresl MOJIUTPOIIbI IpoIiecca CxKAaTHSL.
JleiicTBUTENBHAS M TEOMETPUIECKAs CTEIIEHB CKAaThs. BBHIOOP cTeneHu CokaTus AJis JU3EICH.
Bnusinue HanayBa, KOHCTPYKIIMU KaMepbl cropanus, coctosiHus aeraieit LI u
IKCIUTyaTallMOHHBIX ()aKTOPOB Ha MapaMeTphl 3apsiia B KoHLE cxkaTus. [IpoTekanue npouecca
CKaTuA MPH IMYCKE XOJIOJHOTO JBUTATETIS.

3.3. TepMoamHaMuyeCcKue OCHOBHI Ipoliecca cropanusi. CxeMaruzalys mpolecca CropaHus B
pacuetHoM 1ukIe. OnpeeneHue TEOPEeTUYECKON MacChl BO3/1yXa, HEOOXOIUMOMN AJIsi CTOPaHUS
toruBa. Koadduument n3dpiTka Bo3ayxa npu cropanuu. CocTaB MPOIyKTOB CTOPAHHUS.
MonekynsapHble U3MEHEeHUs pabodero Tena B mpouecce cropanus. CTeneHb NOBBIIICHUS
JTaBJICHUSI U BBIOOP MaKCUMAJIbHOTO JIaBJICHUS LUKIIA. TernoBblIelIeHuE U UCTI0Ib30BaHHE
TEIUIOTHI B Ipoliecce cropanus. Onpenenenrne MakCUMalbHON TeMIIepaTyphl IUKIIA. Y paBHEHUE
cropanus ['puneBenkoro-Ma3zunra. CTeneHp npeIBapUTEIbHOIO pacIMPEHUS.

3.4. Ipouecc pacumpenus. CBsi3b ¢ MpoIIECCOM cropanusi. BiusHue terniaoodMeHa u

K03 pHIIMEeHTa NCTIOIB30BAaHUS TEIUIOTHI Ha MMOKA3aTelb MOJMTPOIIBI pacmupenus. Jloropanne
TOIIMBA HA JIMHUU pacuiupenus. [lapamerpsl pabouero Tena B Havaje BIycKa. BiusiHue
AKCIUTYaTaIl[MOHHBIX (DAKTOPOB Ha MPOLECC PACIIUPEHHUSI.

PA3/IEJI 4

[Tporuecch! TOMIMBONOAYH, CMECEOOPA30BAHUS U CTOPAHMSI B TU3EIIAX.

4.1. Cucrema TOIUIMBOIIOIaYM U MTPOLIECC TOIIMBONOAAYU. TOIIMBHBIE HACOCHI BBICOKOTO
nasnenus (THB/I), bopcynku. OCHOBHBIE TapaMeTphl U XapaKTEPUCTUKHU TIpoIiecca
BIIPBICKMBaHMS (3aKOH IM0J1aun ). BiusiHMe 3aKk0Ha 1o/1auM TOIIMBA Ha pabouune MpoLecch B
HWIMHJpe nu3ens. Jlo3upoBanue UKIOBOM MOJauu TOIJIMBA U CIIOCOOBI €€ PeryIupoBaHus
TOTIJIMBHBIMHM HAaCOCAMH BBICOKOTO JIaBieHusl. DaKkTOphl, BIUSAIONINE HA 1aBICHUE
BIIPBICKMBaHUs. BiMsHNE TEXHUYECKOTO COCTOSHUS TOIJIMBHOM amnmnaparypbl Ha MIPOLECCHI
TOIUINBONIOAYM U cropaHusi. CHCTEMBI TOIUIMBOIIOIa4YH C MIEKTPOHHBIM yIIPABICHUEM
BIIPBICKOM, X IPEUMYILECTBA C TOUKU 3PEHUS BO3MOKHOCTH YIYyULIEHHUS] 3JKOHOMUYECKHUX U
HKOJIOTMUECKUX MTOKA3aTelel CyA0BbIX TU3ETIEH.

4.2. PacnibuinBaHue ToruiiBa. TormuBHBIN (aken. XapakTepuUCTHKH pacibliuBaHus. KauectBo
paciblUTUBaHMs TOIIMBA. DAaKTOPHI, BIUSIOIINE Ha KAYECTBO PACTIbUIMBAHMS TOIIUBA.

4.3. Kameps! cropanus u cnoco0bl cMeceodpazoBanus. @opMbl KaMep cropanus mpu 00beMHOM
criocobe cMmeceoOpazoBanus. O0BEMHO-TIIECHOYHOE cMeceoOpazoBanue. [IpeakamepHoe u BUXpe-
KaMepHoe cmeceoOpa3oBanue. [IpenMyIecTBa 1 HEAOCTATKU PA3IMYHBIX CIIOCOOOB
cMeceo0pa3oBaHMsl.

4.4. duznyeckre OCHOBBI TPOILECCOB BOCIUIAMEHEHUS U CrOpaHus. Y CJIOBHOE JIETICHUE
npolieccoB Ha (a3bl HA pa3BEPHYTON MHIUKATOPHOI quarpamme. OOpazoBaHue roproueil cMecu
U BociiameHeHue. [lepuos 3aaep KKy BOCIIIIaMEHEHHMS], €r0 CBSA3b C YCIOBUSIMHU B KaMepe
CTOpaHUs MPH BIPHICKUBAHUH U TPYNIIOBBIM XMMHUYECKUM COCTaBOM ToruuBa. [TokazaTenu
CaMOBOCIUIAMEHSIEMOCTH TOIUIMB - LIETAHOBOE YKCJIIO, AU3ENbHBIN UH]IEKC, COJEpKaHUE
apoOMaTUYECKUX YIIIeBOJOpO0B B TorumBe. [Ipornecc cropanus, ero ocHOBHbIE (a3bl, (U3MKa
SBJICHUH IIPU CrOpaHUU. BinsHuE 3KCITyaTallMOHHBIX (PaKTOPOB Ha MPOLIECC CrOpaHus,

3P PEKTUBHOCTh U SKOHOMUYHOCTH padouero nukia. O6pazoBaHHe TOKCUYHBIX KOMIIOHEHTOB B



KaMmepe cropaHus au3ens. MeTo bl CHUKEHHSI SMUCCHH OKHCIIOB a30Ta C OTPa0OTaBIIMMU
razamu. TpeboBanus mexayHapoanoi kouseHuu MAPITIOJI 73/78 (Ilpunoxxenune VI) u
Texuuueckoro Kojekca 1o orpaHudeHuto BHIOPOcoB NOX CyZAOBBIMH JTU3EISIMU.

PA3JAEJL 5

[Tponeccel razoodMeHa.

.1. IlokazaTtenu kagecTBa razooomMeHa. Cxema MaccoBOro OanaHca ra3oB B IIPOIIECCE Ta3000MeHa
B IitMHApe au3enst. Onpenernenue nmokasareneil kauecTpa razoooMeHa: Ko puIreHToB
OCTaTOYHBIX T'a30B, HAIIOJHEHHUS, CyMMapHOro Koddduuuenrta n3obTka Bo3ayxa. Biusaue
3arps3HEHUs TPAKTOB U IPYTHX 3KCILTyaTallMOHHBIX ()aKTOPOB HA KA4eCTBO ra3000MeHa Ha
SHEPreTHYECKUE ITOKa3aTeNn AU3EIS.

5.2. T'a3000MeH 4eThIpeXTakTHBIX au3eneid. Cxema razooomena. da3pl razopacnpeieneHus 1
neproabl ra3oo0MeHa. ['a30BO3IyIIHEIN TPAKT, BITYCKHBIE U BBITYCKHBIE KIIAllaHbl, MEXaHH3M
ra3opacrpeiesIeHus.

5.3. T'a3000MeH ABYXTaKTHBIX qu3eneil. CxeMbl ra3000MeHa IBYXTaKTHBIX au3eneil. dazbr
rasopacnpesenenus. TeopeTnuecky He0OX0IUMOe U pacriojlaraeMoe Bpemsi-ceuenue. Ilepromas
razooomeHa. O1eHKa MpoIyCKHOW CIIOCOOHOCTH OPTaHOB Ta3000MeHa. XapaKkTep U3MEHEHHS
JTABJICHUSI B PECUBEPE, LIWJIMHIPE U BBIITYCKHOM KOJUIEKTOPE B MEpUOJI ra3000MeHa. 3a6poc
ra30B B PECUBEP U €ro BIHsHUE Ha paboTy au3enst. CrocoObl m3MeHeHus 3a0poca ra3oB.

PA3JIEJI 6

OCHOBBI YHCTIEHHOTO MOJIETTUPOBAHUS pPa0OUUX MPOIIECCOB IU3EINeH.

Lenu u 3agaun MaTeMaTUYECKOTO MOieNIupoBanus. [[pumenenrne MaTreMaTuiecKoro
MOJICTUPOBAHUS AJIS 1IeJIel AUarHOCTUPOBAHUS U ONITUMHU3ALUU PAab0OUUX MPOIIECCOB AU3EIICH.
OCHOBBI PacUYETOB MAPAMETPOB PaOOYUX MPOILIECCOB, IPPEKTUBHBIX, IKOHOMHUICCKHX U
9KOJIOTHYECKUX TMoKa3zaTenei auzens Ha OBM. MaTtematuueckoe MOeMpoOBaHue pabounx
IIPOLIECCOB B LIMJIMHAPE JANU3EIIS.

PA3JIEJT 7

DHepreTuyeckue U SKOHOMHUYECKHE TTOKa3aTenu paboThl AU3ENEH.

7.1. UnnukaropHsle quarpaMMbl. MTHAMKaTOpHAas [uarpaMMa pabodero IUKiIa YeThIpEeXTaKTHOTO
nu3ens. Jluarpamma HacocHBIX X0/10B. HankaTopHast tuarpamma paboyero ukia
JBYXTaKTHOTO nu3ens. Jloss norepsHHoro xoaa. PazsepHyras auarpamma. Crioco0bl 3anicy U
MOCTPOEHHUS MHIAUKATOPHBIX AuarpaMM. J[narpamMma pacuetHoro uukia. I[lpennonaraemas
UHAMKaTopHas quarpaMMa. Ko GuimeHT ckpyrieHns HHIMKaTOPHON 1uarpaMMal.

7.2. UnaukaropHble mokazarenu. Padota nmukina. Cpennee nunaukatopHoe napiienue. Criocoos
OIIPEEIICHUS CPETHETO MHANKATOPHOTO AaBiieHus. CpelHee 1aBlIeHUE 0 BPEMEHH.
WNuaukaTopHas MoutHOCTh Au3enst. KoHTponb pacnpenesnenns MOIHOCTH MHOTOLIMJIMHPOBOTO
nuzens. Mapukaropusiii KITJI. Y nenpHbl HHAMKATOPHBINA PAcXo.l TOILIMBA.

7.3. DddexTuBHBIC TOKa3aTeNH. DPHEKTUBHAS MOITHOCTH au3eis. KpyTsaumit MOMEHT.
Mexanunueckuit KITJ[. Cpennee apdextuBHoe naBienue. IpdextuBubiit KIIJI. Y nenpupiii

3¢ dekTUBHBIN pacxo] TorHBa. CBsA3b MEXAY HHIUKATOPHBIMU U 3D (PEeKTUBHBIMU
nokasareasiMu. DaKkTopbl, BAUSIONME Ha MOITHOCTh U 9KOHOMUYHOCTD CYJJOBBIX JH3eNeil.

7.4. TenoBoil OanaHc cy10BOTo au3ens. BHenHuii TerioBoil 0agaHc Cy10BOTO IHU3Es.
OcHOBHBIE COCTaBIISAIOLIME TEIIOBOro Oananca. Cxema TeroBoro 6ananca. Mismenenue
TEIUIOBOTO OajaHca B 3aBUCUMOCTHU OT Harpy3KH JU3EIsl.

PA3JIEJ 8

JlnHaMyKa 1 ypaBHOBELIEHHOCTb.

8.1.Cuiibl 1 MOMEHTBI, IEHCTBYIOIINE B KPUBOIIUITHO-IIATYHHOM MEXaHU3ME.

8.2. [Ipuunnel BuOpamu au3ens. Cuiibl 1aBiaeHus ra3oB. CHjibl TSKECTH MOCTYHATEeNbHO
JBIKYyIuXcs Macc. CUlbl HHEPLUHU MOCTYNATEIbHO ABHKYIIHUXCS Macc. L{eHTpoOeXHbIe CHITBI
VMHEPLMN HEypaBHOBEIIECHHBIX BpaILAOIMXCs Mace. JIBrKyInas cuia, JeMCTBYIoImas Ha
MOPILIEHb.



8.3. JluarpamMmsl CuJl, I€UCTBYIOIIMX B OTHOM LMIuHApe ausend. HopmanbHas cuna.
KacarenpHas cuna. Bpamaronuii 1 onpoKyIbIBAIOIIMA MOMEHTHI. JlnarpaMma cymMMapHbIX
KacaTeJIbHBIX CHJI MHOTOLMJIMHAPOBOTO PAIHOTO U V-00pa3Horo nuseneid. HepaBHOMepHOCTH
BpalleHUs KOJIEHYATOro Bajia qu3ens. CTerneHb HEpaBHOMEPHOCTH BpallleHHs Bajda. MaxoBUK.
PanuanbHas cuna u ee nelicTBrE Ha MOAIINITHUKH.

8.4. AHa)IU3 ypaBHOBEIIEHHOCTH CUJI U MOMEHTOB CHJI MHEPLIMM BPAILAIOIINUXCA U
NOCTYNATENbHO JBIKYLIUXCS Macce Au3eiid. OLeHKa CTENEHN YPaBHOBEIIEHHOCTH NU3EIs.
8.5. [letficTBHe HEYypaBHOBEIICHHOTO AW3ENs Ha €ro (yHAaMEHT U Kopiryc cynHa. CrocoObl
YPaBHOBEUIMBAHUS CUJI MOMEHTOB M CUJI MHEPLIMY BPALIAIOIINXCS B IOCTYATEIbHO
JBIKYIIMXCS Maccax CyAOBBIX Au3eneil. AMopTu3atopsl. BHyTpeHHss ypaBHOBEIIEHHOCTb.
JleiicTBrE BHYTPEHHUX CUJI 1 MOMEHTOB Ha OCTOB JABUIATENs U MOAMLUITHUKH.

PA3JIEJT 9

KpyTtuiibHbie Kos1e6anus BaJIOIPOBOIOB

9.1. Yupyrue KpyTuibHble KosieOaHUs BaJIOIPOBO/IOB U BIUSHUE UX Ha MEXaHUUYECKYIO
HaAIPSDKEHHOCTh KoJieHYaToro Baja. CBOOOAHbBIE KPYTUIIbHbBIE KOJIEOaHHs BAJIOIPOBOJIOB.
BeIHy)X1eHHbIE U Pe30HaHCHbIE KosleOaHus BalonpoBooB. OnpeeneHne pe3oHaHCHBIX YacTOT
BpallleHUS.

9.2. DKcnepUMEHTAIIbHOE MCCIIEI0BAHNE KPYTUIIbHBIX KoslebaHui BasionpoBoaoB. TpeGoBaHus
Peructpa x orpannuueHusIM KpyTUIbHBIX KoJieOaHHH BajonpoBo1oB. OnpeaeneHue 3aupeTHbIX
30H 000poTOB Au3ens. CiocoObl yCTpaHeHUs ONMACHBIX KPYTUIIbHBIX Kosiebanui. Jlemndepst
KPYTHJIBHBIX KOJIeOaHMI 1 aHTUBHOpaTOpbl. OceBbIe KOJIEOaHUs KOJICHUATHIX BaJIOB. Jlemmdepsr
OCEBBIX KOJIeOaHU.

PA3AEJT 10

Hannys cynoBsIx nusenei.

10.1. HaaiyB Kak cpeicTBO MOBBIIIEHHS MOIIHOCTH U SKOHOMUYHOCTH Au3elied. Bnusaue
Ha/l/TyBa Ha apaMeTpsl pabouero Lukia, nokasareian 3p(HeKTHBHOCTH, SKOHOMUYHOCTH U
HanpskeHHOCTH. CIIocCOOBI HAITyBa.

10.2. T'azoTypOunHBbIi HannyB. KoMOuHMpOBaHHBINA HayB. [[pUHIMITBI HCHIOIB30BAHUS
SHEPruM ra3oB B Ia30BbIX TYpOMHAX TYpPOOKOMIIPECCOPOB U B CHJIOBBIX TYPOOKOMITayHTHBIX
TypOUHax.

10.3. HaayB ueThlpexTakTHBIX Ju3eneil. OcCOOEHHOCTH HaJiyBa YEThIPEXTAKTHBIX JIH3eleH.
CxeMBlI CUCTEM HAJIyBa YETHIPEXTAKTHBIX AU3eseld. CXeMblI BBIITYCKHBIX KOJJIEKTOPOB
MHOTOIWJIMHAPOBBIX JAU3EIEH.

HannyB aByxTakTHbIX anzeneid. OCOOEHHOCTH Hay1yBa JBYXTaKTHBIX TU3ENIEH.

10.4. Cxembl cuctem razoTypOMHHOTO 1 KOMOMHUPOBAHHOTO HAIyBa ABYXTAKTHBIX CYJOBBIX
quseneil. [IpuHIMI nenonp30BaHus Ui CKaTHS BO3/lyXa MOAIOPLIHEBBIX MMOJIOCTEN IMIMHAPOB.
DHepreTudeckuii 6ananc cucremsl HagayBa. [logaya kommpeccopa. MoiHOCTh, pa3BuBaeMast
TypOuHoOii. JlaBreHue ra3oB nepes ra3oBoil TypOUHOIA.

PA3JIEJ 11

Mexannueckas HalpsKEHHOCTD CYIOBBIX JIU3EIIEH.

11.1. DHepro-s3xkoHOMHUECKHE TTOKa3aTenn. CBsA3b ¢ pEXKMMHBIMY TApaMETPaMU,
XapaKkTepUCTUKaMH, TI0JJauyl TOTIMBA, BO3yXOCHA0XKEHHS U KaUeCTBOM MHJIMKATOPHOTO
nporuecca. AHaJIU3 BIPAXKEHHSI MOIIIHOCTH JTM3€JIsl B OOIIEM BU/IE.

11.2. IToka3aTenu MexaHMUECKON HarpyK€HHOCTH au3ens. MX cBA3u ¢ quHaMMKOM mporecca
CrOpaHHusl, CUJIaMH UHEPIMH U PEKUMHBIMU ITapaMeTpaMHu.

PA3AEJ 12

TennoHanps)KeHHOCTh CYIOBBIX TU3EIICH.

12.1. TenyioHanpsKEHHOCTh AU3ENS U IOKA3aTENN €€ ONpeaesatonie. XapakTepHble
TeMIIepaTyphbl, BAUSIOINE Ha (U3NKO-MEXaHUYECKHE CBOMCTBA MaTepraa, TeMIepaTypHble
HaIpsDKEHUs, KOppo3uio, u3Hock! aeraneit LI, coctosHue nopmHeBbIx Koel. BiausHue



PEKUMHBIX (DAKTOPOB U OTIIOKEHUH HAa TEMIIEPATyPHBIE MEPENaibl B CTCHKAX.

12.2. O600111eHHbIe TOKA3aTeT! TeILIOHANPSKEHHOCTH: TeIIOBasi Harpy3Ka HUJIUHAPA U
TEeMIIepaTypa BBITYCKHBIX Ta30B. BiusHue HaaayBa, KOHCTPYKIIMU U PEKUMHBIX TapaMETPOB Ha
TEIUIOBYIO Harpy3ky u temneparypy getaiei LIIII'. CoBpeMeHHbIE METOABI KOHTPOJIS
TEIJIOHANPSDKEHHOCTHU CY/IOBBIX IM3EJIeH B KCIUTyaTalluH.

PA3JIEJI 13

TexHuueckas IKCIUTyaTalysl Cy10BbIX JU3eei

13.1. Texuuueckas dKCIUTyaTaIls CYI0BBIX JHU3EJICH U €€ COCTaBIeHUE. 3a1aui U (POPMBI
TEXHUUYECKOI'0 UCIOIb30BaHM IU3€IeH Ha Cy/lax IPU HEIPEPHIBHOM BaXTEHHOM
oOciyxuBaHuu. M3yueHue npaBui TEXHUUECKON SKCIUTyaTalluy U 3aBOJACKUX MHCTPYKLUN
UCXO0/IHAs HOpMaTHBHas 6a3a obecneueHus 3 (HeKTUBHOIM 1 0e30macHOi paboTh CYIOBBIX
U3EJIeH.

13.2. TexHUKO-IKCILTyaTallMOHHBIE TTOKA3aTENIN U TEIJIOMEXaHUUeCKasi Harpy>KeHHOCTh JIU3eJIeH
B DKCIUTyaTaIiu.

PA3JIEJI 14

DKCIlyaTalluOHHbIE XapaKTEPUCTUKH U PEKUMBI paOOThI CYIOBBIX JAU3EIICH.

14.1. ITonsiTue pexuMa U XapakKTEpUCTUKU au3eisl. Buibl pexxrMoB paOboThl 1 OCHOBHBIE
SKCIUTyaTallMOHHBIE XapaKTEPUCTUKU TU3EIICH.

14.2. Harpy3ouHble XapaKTEpUCTUKU. Y CJIOBHsI paOOThI JU3€s 110 HArpy304HOU
XapaKkTEepUCTUKE. XapaKTep U3MEHEHUS! OCHOBHBIX MapaMeTpoB. MexaHnuecKue noTepu u
mexanndeckuii KITJI mpu pabote auzens mo Harpy304HON XapaKTePUCTUKE.

[TprunHB MUHUMHU3ALIUY YIETbHOTO 3 (HEKTUBHOTO Pacxo/ia TOIJINBA U MOCTPOCHHE
HKOHOMUYECKOM XapakTepucTUKu. OCOOEHHOCTH 3a1aHNs HarpPy30UHBIX PEKHUMOB PETYIATOPOM
YacTOTHI BpallleHus (peryisiTopHasi XapakTepUCTHKA).

14.3. CKOpOCTHBIE XapaKTEPUCTUKHU. Y CIIOBHS paOOThI AU3EIIs 1O BHEITHEN CKOPOCTHOM
XapaKTepUCTHKE. MI3MEeHEHNE SHEPro-3KOHOMUYECKHX NoKa3aTenel. TemnoBsle cBocTBa
nu3ens. TeroMexaHnueckas Harpy>KeHHOCTb IPH paboTe MO BHEIIHEW XapaKTePUCTHKE.
HeoOxoauMocTh orpaHiueHus OJa4y TOTUIMBA U BUABI OTPAHUYUTENBHBIX XapaKTEPUCTUK 110
MOMEHTY Y MOIIIHOCTH.

14.4. BuntoBble XapakTepucTUKH. OCOOCHHOCTH pabOThI TJIaBHBIX JU3eJei Ha TpeOHON BUHT.
3aKOHOMEPHOCTH U3MEHEHMSI MOMEHTa U MOIIIHOCTH, TapaMeTpoB paboyero npoiecca,
HSKOHOMUYHOCTH U TEMJIOMEXaHUUYECKOW HarpyKE€HHOCTH aAu3ensi. OrpaHnyeHne MaKCUMaJIbHOM
MOIIHOCTY U MUHUMAJIBHOM 4acTOTHI BpaleHus. [loHsTHe «TKenon» U «JIErkon» BUHTOBOM
XapaKTEPUCTUKH.

PA3JIEJ 15

[TepexoHbIE PEXKUMBI.

15.1. Ilonroroska au3zens k padore. IlyckoBble 1 MaHEBPEHHbBIE PEKUMBI.

15.2. JlunamMyka U3MEHEHMSI TAPAMETPOB M TEIIJIOBOI'O COCTOSIHUS NU3€IIs Ha MEPEXOJHBIX
peXUMax MpU pa3roHe U TOPMOKEHUHU CyJHA, PEBEPCUPOBAHUU IT'PEOHOT0 BUHTA.

PA3ZIEJT 16

Pe>xuMEI MOJIHOTO X0/4a.

16.1. Pexxumbl monHoro xoaa. O61acTu pexxMMOB JITUTEIBHON U OTPaHUYEHHON IO BpeMEH!
paboThl. PexxrMbl 53KOHOMUYHOTO X0/1a. 3a/1aHie PEKUMOB MOJTHOTO X0/ MPU Pa3IMYHBIX
COIPOTUBIICHUSX IBUKEHUIO CyaHa. Vcronb30BaHNEe MOPCKOIO U TEXHUYECKOTO 3a1acoB
MOIIIHOCTH JUISl TO/JIEPKaHusl CKOPOCTH Xo0/1a. OCOOEHHOCTH 3aJaHUsI PEXKUMOB paOOThI AU3EIIS
IIPY BOJTHEHHH.

16.2. ObecnieyueHrie MAHEBPEHHBIX M XOJIOBBIX PEKUMOB MpHU paboTe AU3ENs Ha BUHT
pEryJInpyeMoro Iiara.

16.3. ABapuiiHbIE PEKUMBI: C HETIOJHBIM YUCIIOM LUJIMHIPOB, TOBPEKICHHBIMU
TypOOKOMITPECCOPAMH.



PA3JIEJI 17

KonTposns, perynupoBanue, TEXHUYECKOE JUArHOCTUPOBAHUE U UCIIBITAHUS CYAOBBIX JTU3ENeH.
17.1. Opranu3zanus KOHTpoJIst paboThl Au3enei. Mcnoap3o0BaHne aBTOMAaTU3UPOBAHHBIX
MH(OPMALIMOHHBIX CUCTEM KOHTPOJIS U 3alIMTHI 1u3ens. KoHTponb pabounx mpoieccoB B
[UIMH]IPaX, TOIUTMBHBIX HacOCaX U GOPCYHKAX, CUCTEMAaxX BO3AYXOCHAOKEHHUS U Ta30BBITYCKa,
CUCTEMaxX CMa3bIBaHUs U OXJIAXKICHHUA. Y CTaHOBKA (a3 © MOMEHTOB TOIIIMBO U
ra3opacripeieIeHus 10 mapaMeTpaM padodero mporecca.

17.2. IloBbllieHre ypOBHS KCIUTyaTallMi U HAJCKHOCTH JU3eJIeil Ha OCHOBE AMarHOCTUPOBAHUS
TEXHUYECKOTO COCTOSIHUS JIETaJIeH U y3JI0B B pabounx ycioBUAX. CUCTEMbl TEXHUYECKOTO
JTUArHOCTUPOBAHUS. DTAIOHHBIE 3aBUCUMOCTH JUArHOCTHUECKUX MapaMeTpoB. AJITOPUTMBI
JIMAarHOCTUPOBAHUS U MPOTHO3UPOBAHUS COCTOSTHUS JU3EIISL U €r0 AJIEMEHTOB.
JnarnoctupoBaHue COCTOSTHUS TypOokommpeccopos aeraneit LI, amemMeHToB TOTUIMBHOM
anmnaparypsl.

17.3. UcnipiTanusi CyJOBBIX W3€lei: IpUeMOoCcIaTOuHbIe, IIBApTOBHBIC, X0J0BbIe. TexHuueckast
IKCILTyaTalusl.

PA3JIEJI 18

3akiroueHue

Oco0eHHOCTH U TeHICHIIUYU Pa3BUTHs 1u3eneil. Pa3BuTie KOHCTPYKIIMH, ONTUMU3AINH
HapaMeTpOB U MECTOI0B aBTOMaTI/I3I/IpOBaHHOFO HpOGKTI/IpOBaHI/Iﬂ.



