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INPEJUCJIOBHUE

Hacrosimass mporpamma paspaboTaHa B COOTBETCTBHHM C HAaclOPTOM CIEHUATBHOCTH
05.07.05 "TenoBble, 37EKTPOPAKETHBIE ABUTATENN U SHEPTETUUYECKUE YCTAHOBKH JIETATEIbHBIX
anmaparoB'.

B nporpaMmy BoluiH pa3aesns:

1 Teopust Bo3mymiHO-peakTUBHBIX aurareneid (BP/]) u razoTypOMHHBIX SHEPTrEeTHYECKHUX

ycranoBoK (I'TVY) nerarenpHbIX anmapaTos.

2 Teopusi pakeTHBIX JABHUTaTeled U IHEPIeTUYECKHX YCTAaHOBOK KOCMHMYECKHX alllapaToB

(KA).

3 Teopwus pabouero mporecca U pacyeT JBUTaTeNicii BHYTPEHHETO CrOpaHusL.

4 KoHCTpyHpOBaHHE TEIIOBBIX ABUTaTENICH U YIHEPTETHUECKUX YCTAaHOBOK

5 TexHonorus Mpou3BOJICTBA ABUraTENIeH JIeTaTeIbHBIX alllapaToB U UX arperaTos.

Couckartenb claeT KaHIUAATCKUA 5K3aMEH IO OJHOMY M3 pa3lelioB MPOrpaMMbl B

COOTBETCTBHUH C TEMOM AUCCECpTalH.

1 TEOPHA BO3AYIIHO-PEAKTUBHBIX IBUTATEJIEN 1
I'A3O0TYPBUHHBIX DQOHEPTETHYECKHUX YCTAHOBOK JIETATEJIbHBIX

AIIITAPATOB
11 Oouwgue eonpocol meopuu BP/[u I'TY
111 [Mpunmuner aevicteuss BPJ u I'TY. JlBurarenu npsmMoil 1 HENpsIMOM peaKUWH.

OcHoBHble IapaMeTpsbl, Xapakrepusyromue BPIu I'TY.

1.1.2 BP/I u I'TY — kak TeruioBsle MaiMHbl. TepMoauHamuyeckue uukiasl BPJ u I'TY.
Kputepun 3¢ dexTuBHOCTH ABUTATENs KaK TEIUIOBOM MaIlMHBI M UX 3aBUCUMOCTH OT
OCHOBHBIX MapaMeTpoB mHHKIa. OntuManeHble napameTpbl LHKIa. OCHOBHBIE
TEHJECHUUH TepMmoanHamudeckoro passutusd BPJl u I'TY. Ilytu coBepiieHCTBOBaHHUS
JIBUraTeJIeN Kak TEIIOBON MAIIUHBI.

113 BPJl — xak nBwxkutens. [[Buratenu npsamMoit U HempsaMon peakiuu. D¢ heKTUBHAS
U BHyTpeHHss Tsra. Kpurtepuu >¢QGeKTHBHOCTH JBUTATeNs KaK JBWXKUTENS U UX

3aBUCUMOCTb OT IIapaMCTPOB ABHIKUTCIIA. HyTI/I COBCPHICHCTBOBAHUA BPI[ KakK

JIBUKUTEIIS.
1.2 Ocnoenwie snemenmuol BP/{ u I'TY. Hx xapakmepucmuxu
121 Bxognsie ycrpoiictBa. HasHaueHHe BXOJHBIX YCTPOWCTB W TPHHIIUITHATHHBIC

cxeMbl. OCHOBHBIE TTApaMEeTPhl, XapaKTEPU3YIOIIKE UX padoTy.
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122 CBepX3BYKOBbIE BXOJIHBIE YCTpOWCTBA. BO3MOKHBIE THUIIBI BXOJIHBIX YCTPOMCTB
JUIsL CBEPX3BYKOBBIX CKOpOCTEH mojera. Pu3znueckass KapTUHA TEUEHUS Ha Pa3InYHBIX
pexxkuMax paboThl. XapaKTepUCTHKU BXOJHBIX YCTpoHCTB. [lokasarenu coBepiieHCTBA
pabouero nporecca BO BXOJHBIX YCTPOHCTBAX.

1.2.3 Beixonnsle yerpoiictsa. [IpuHIMnuanbHble cXeMbl I03BYKOBBIX U CBEPX3BYKOBBIX
BBIXOJIHBIX YCTPOUCTB. OCHOBHBIE ApaMETPHhI, XapaKTEPUIYIOIIUE UX paboTy.

1.24 CBepx3BYKOBBIE BBIXO/IHBIE ycTpoicTBa. Coruto JlaBans u BBIXOJHBIE yCTpOICTBa
npyrux cxeMm. Colulo ¢ IeHTpainbHbIM TeloM. Pusnmyeckas KapTHMHA TEUYEHUS Ha
pasIn4HbIX pekumax paboTel. IlpuHiunel pacuera u npodunuposanus. [lokazaTenu
COBEpLIEHCTBa paboyero Impolecca B BBIXOAHBIX YCTpONCTBax. PeBepcuBHbIE
yCTpoMcTBa. THIIBI pEBEPCOB U X IPUMEHEHUE.

1.2.5 Kameps! cropanuss u tomnuBa. TpeGoBaHus Kk kamepam cropanus. OCHOBHbIE
napaMeTphl, XapakTepusyrole ux 3¢ HeKTHBHOCTb.

1.2.6 CxeMbl OCHOBHBIX Kamep cropanus. llpuHnunel opranuzanuu padoudero
npolecca, BbIoopa napaMeTpoB U pacueTa. XapaKTepUCTUKU KaMep CropaHusl.

127 Tunbel  dopcakHbpIX Kamep cropanus. [IpuHIUIBI OpraHu3anuu  padboyero
npoiiecca 1 pacyera (popcakHbIX KaMep CrOpaHus.

1.2.8 [TokazaTenu coBepiieHCTBA paboYero mpoiiecca B kKaMmepax CropaHusl.

1.2.9 TomumBa BPJ] u I'TY. OcHoBHble TpeOoBaHMs K TOIUMBaM. [IpuHIMTIHANTBHBIC
CXEMBI MI0JJa4X TOILIMBA B KAMEPBI CrOpPaHMsl. Y TJIEBOAOPOIHBIE TOIINBA: ABUALIUOHHbIE
KEPOCHHBI U METaH.

1.2.10  JKungkuii BOIOpPON — TEPCIEKTHBHOE TOIUIMBO. OCHOBHBIE INPEHMYINECTBA M
HEJ0CTaTKU BOJOPO/ia 10 CPAaBHEHMIO C IPYrUMH ToruBaMu. OLeHka 3QPeKTUBHOCTH
IIPUMEHEHNU TOIUIUB Ha JIETAaTEJIbHBIX amlrnaparax.

1.2.11  OcHOBHBIE CXEMbl U TMapaMeTpbl ABUAIMOHHBIX KOMIIPECCOPOB U TYpOHH.
TpebGoBanus kK KoMIpeccopaM U TypOHuHaM.

1.2.12  OO6nactp u THHUS PAaOOYNX PEKUMOB HA XapaKTEPUCTHKAX KOMIIPECCOPOB MPH HX
pabore B cucreme BPJ/I. I'panuusl yctoiumBoii pabGoTbl kommpeccopa. [Byx- u
TpexKackaaHble Komrmpeccopbl. CrocoObl oOecredeHuss YCTOHUMBOCTU  PabOTHI
KOMITPECCOPOB.

1.2.13  OcHoOBHBIC TUIIBI U TIapaMeTphl TypOUHHBIX cTyneHedt BP/[. OnHocTtynenyaTsie u
MHOTOCTYIEeHUYaThle TypOuHbl. [a3oquHaMuveckue, KOHCTPYKTUBHBIE OCOOCHHOCTU U
KIJ| OXJIAXKJIAeMbIX TypOHMH. XapakTepucTUKu TypOuH. OCHOBBI pacyera TypOMH U

KOMITPECCOPOB, BKJII0Yasi MpoduIMpoBaHNE MPOTOYHOM YacTH.



1.3 T'azomypounnvie osucamenu (I'T/)

13.1 Teoperuueckne ocHoBBI padouero mpormecca [T/, Kpurepun sdpdexruBHOCTH
['TA. OOGmmii K1 ¥ yAeNbHBIN pacXo]] TOIIMBA. 3aBUCUMOCTD yICIbHBIX MTAPAMETPOB U
o0uiero KIj OT mapamMeTpoB pabouero mnpoiecca U BHEIIHUX YCIOBUN. ONTHUMAallbHbIE
napameTpbl JBUTaTeIe M MX 3aBUCHUMOCTH OT yciaoBuiM nosera. [IpenmmymiectBa u
HeJoCTaTKu pa3nuyHbiX TuroB [ T/l, auamazoH BO3MOKHOTO MPUMEHEHHUS 110 CKOPOCTH
Y BBICOTE IIOJIETA.

132 [TonsiTue pacueTHOro pexkuma paboThl ABurarens. Llenb v mopsgoK MPOEKTHOrO
TEPMOTra30IMHAMHYECKOr0 pacyeTa.

1.3.3 BBICOTHO-CKOPOCTHBIE M JIPOCCEJIBHBIE XapaKTEPUCTUKH. MeToapl pacyera
XapaKTEPUCTHUK JABUTATEIS.

1.34 CoBMecTHas paboTta y3noB u xapakrepuctuku [ TJI. CoBMecTHas paboTa y3/10B U
XapaKTepUCTUKU  ra3oTypOMHHBIX  JBUTaTeled € OOHUM M HECKOJbKUMH
yhnpapiasomumMu  ¢akropamMu.  TepMorasoJuHaMHUYeCKHME€  OCHOBBI  YIPABJICHUS
nsuratenem. Ynpasienue u xapakrepuctuku TP(), TB/, Teal u TP (1)D.

135 Junamuka I'TJ. Bunel nepexoaHbIx pexuMoB. TpeOoBaHUS K JUHAMUKE
COBPEMEHHBIX aBHALMOHHBIX JBUrareneid. OcoOeHHOCTH MPOLECCOB MPUEMHCTOCTU U
copoca raza y MHoroBanbHbIX ['TJ. Ilyrm ynyumienus npuemuctoctu. OOmias
XapakTepucTuka npoiecca 3anycka ['T/I.

1.3.6 BosneiictBue nBurarenedl Ha OKpyxkawoumyro cpeny. ILlym aBHanvoHHBIX
nsurateneil. OCHOBHbIE (DU3MUYECKHE MOHSATHS M HOPMBI Ha JIONMYCTUMBIH YpOBEHb
nryma. BHeliHue u BHyTpEeHHUE UCTOYHMKM Iiyma B ABHUratesax. CrocoObl CHUKEHUS
nryma Burateseil. Bpeaasie BRIOPOCH aBUAIIMOHHBIX IBUTATENCH.

1.3.7 CornacoBaHue CHJIOBOM yCTaHOBKM M camoiieta. CUiloBasi yCTaHOBKAa CaMOJIETA.
TpeOoBaHusi, mpeabsBIseMble K CHJIOBOM YCTaHOBKE JIETAaTeNbHOIO armmapara
pa3IMYHOro HazHaueHus. D(PPEeKTUBHBIE XapaKTEPUCTUKU U Macca CHIIOBOM YCTaHOBKH.
BnusHue mapameTpoB M TUNA JBUTATeNsl Ha yneiabHyto Mmaccy. Kpurepum oueHku
3 PEeKTUBHOCTH caMoiieToB. [IpobiemMbl KOMIUIEKCHOTO BBIOOpA MapaMeTpoB CHIIOBOU

YCTaHOBKH I10 CAMOJIETHBIM KPUTEPHUSIM dPPEKTUBHOCTH.
14 IIpamomounvie, Komounuposannsie u adepuwvie BP/]
141 [IpuHTIMTIHATBEHBIE CXEMBI TPSIMOTOYHBIX U OCHOBHBIX THIIOB KOMOWHHPOBAHHBIX

I[BI/II‘aTeJIeI‘;L Bo3moxxubie 00macTi MNPUMCHCHUA. BI/IIU:I TOIIJIUB, UCIIOJIb3YCMbIX 3TUMHU

JABUTaTCIIAMMU.



142 [IpssMoTOUHBIE BO3JIYIITHO-PEAKTHBHBIC JIBUTATEIIN (ITBPJ1).Y nenbHBIC
napametps! [IBP/] u ux 3aBUCHMOCTB OT mapameTpoB pabodero mporecca U yCIOBHMA
nosieta. OcobeHHOCTH pabouero Mpoiecca rurnep3ByKoOBOro NPsIMOTOYHOTO JIBUTATEIIS.

143 KomOunuposanubsie BP/[. TypOomnpsiMmoTounbie npurareinu. PakeTHO-TypOWHHBIE
neuratenn. Cxembl, pabouunii mporecc. OOMacTH TPUMEHEHHUS OSTHUX JIBUTATEICH.

KOM6I/IHI/IpOBaHHbI€ ABUTATCIIN IJId BO3AYHIHO-KOCMHUYCCKUX CAMOJICTOB.

1.5 Bonpocwl naoexcnocmu u ucnvimanuii BP/[

1.5.1 HagexxHocts aBuagBurareiedi. OCHOBHBIE IIOHSATHS M METOOBI  OIEHKH
HaJie)kHOCTH. KOHTpOob cocTosiHus ABurareneid. OCHOBHbBIE METOJIbI U CPEJICTBAa KOHTPOJIS
coctosiHus. Pecypc. Buabl pecypcoB M METOJbl MX Ha3HayeHUs. MOMYJIbHBIA MPUHIUIT
KOHCTpyHpoBaHus aurareneid. Cucrema H3KCIUTyaTallud JBHUTaTeNed MO TEXHUYECKOMY
COCTOSIHUIO W TIPUHIIMIIBI €€ TOCTPOCHHUSI.

1.5.2 Ucnpitanus BPJI. Bunbl 1 Ha3HaueHHWE HCHBITAHWH. YCTPOMCTBO M OCHOBHBIC
9JIEMEHThl CTEHJOB JJIi MCHBITAaHUS JIBUraTesied, KomIpeccopoB, TypOuH. CrocoOsl

CO3/1aHUS BBICOTHO-CKOPOCTHBIX YCIIOBHM.

2 TEOPUS PAKETHBIX JIBUT'ATEJENA U DHEPTETUYECKUX YCTAHOBOK
KOCMMNYECKHUX AIIIIAPATOB

2.1 Oougue 6onpocsl meopuu paKemHuuvix osuzameneil

211 PakeTrHble gBUTATENN, UX OTIUYUTEIbHBIE OCOOCHHOCTH M (QYHKIIUK. PeakTUBHBIE
U paKeTHbIE JBUTATENH. VICTOUHUKY SHEPTHH U MAcChl AJisl pakeTHbIX aBurareneit (P/1).
[MpunmunuansHas cxema PJI. Knaccudukamus PJI. Pakernele aBurarenu Ha
XUMHUYECKOM TOIUIMBE: JKUAKOCTHBIE pakeTHeie aurarenu (OKPJl), pakerHbie
neurarenu Ha TBepAoM TomnuBe (PIATT), rubpuanbie pakeTHbIE ABUTaTENH, PaKeTHbIE
nsuratenu manod tiaru (PIAMT). Dnexrpopakernsie asuratenu (OPJl) u snepHbie
paketnsie apuratenu (SAP[I). Ilpunuun paboThl, OTAUYHUTETBHBIE OCOOEHHOCTH U
00J1aCTH TPUMEHEHUS Pa3TuYHbIX TUTIOB P/I.

2.1.2 OcHOBHBIE TIapaMeTpbl KaMephl W JBUTATENsS. Tsra Kamepwl, BHIBOA WU aHAIU3
ypaBHeHUs1 TATU. OCHOBHBIE COCTaBIISIIONIME TSATM KaMephl CTOPAHHUST M MECTO HX
NPUWIOKEHUs. Y IelbHbIE MapaMeTpbl KaMephl: yAEIbHBIA UMITYJIbC TSITH, PACXOJHBIN
KOMIUIEKC U XapaKTepUCTUYecKasi CKOPOCTh, TATOBBIA KOMILIEKC M KOA((ULIUEHT TATH.
OcHoBHbIe mapameTpbl PJI: Tdra, cymMmapHbIlii HMIYJIbC, MOIIHOCTh, YACJIbHBII
UMITYJIbC TSTH, YAelbHas Macca. PacueT TArM W yAENbHOrO UMITYJbCa TATH MPHU

HaJIMYWU CKaYKa YIJNIOTHCHUA B COILJIC.



2.1.3 Tepmonuuamuueckuii pacder PJ[. 3amaum TepMOrazoMHAMHUYECKOTO pacyeTa.
Mopnenn ~ pabouero  Tena M 1mpoueccoB.  McxonmHele  JaHHbIE UL
TepMoraszoanHaMudyeckoro pacdera. [lpeacraBieHue mAaHHBIX 00 3IIEMEHTapHOM
cocTaBe KOMIIOHEHTOB W  TomuuBa. [lapamerpsl  JBYXKOMIIOHEHTHOTO U
MHOTOKOMIIOHEHTHOTO TOIIMBa. COOTHOIIEHHE KOMIOHEHTOB B JBYXKOMIIOHEHTHOM
TOIJIMBE. DHTAJIBIUS M SHTPONUS KOMIIOHEHTOB TOIUIMBA M TomUiMBa. CripaBOYHbIC
JaHHbIE O KOMIIOHEHTaX TOIUIMBA M NPOAYKTOB HX cropanus. OCHOBBI pacueTa
PaBHOBECHBIX COCTOSIHUM M MPOLECCOB B Kamepe. PacueT paBHOBECHOrO COCTOSHUS
TOMOTE€HHON CMeCH MPOJYKTOB CTOpaHHUs MPHU MOCTOSHHBIX JABICHUU U TEMIEpaType.
TepMoaMHAMUYECKHH pacdyeT MPOIECCOB TOPEHHS W TEYEHHUS IO COIUTy Ha OCHOBE
paBHOBECHBIX cocTosiHMI npu p, T = const. OcoOeHHOCTH pacueTa 3aMOpPOKEHHOIO
TeyeHus.  PacdeTbl  TreTepOreHHBIX  MPOAYKTOB  cropanusi.  OmpeneneHue
TEPMOJMHAMHYECKUX W TEIUIO(QU3UUECKUX CBOMCTB MPOIYKTOB CropaHus. AHamu3
3aBHCUMOCTEH TEPMOJMHAMHYECKUX M TEIUIOPHU3MUECKUX CBOWCTB IMPOIYKTOB
CropaHusi OT OCHOBHBIX (PaKTOPOB. BiMsHHE COOTHOLICHHS KOMIIOHEHTOB TOILINBA,
JABJICHUS B KaMepe CTOpaHUs, CTEIIEHH pacIIupeHHs paboyero Tena B COILe.

214 Teuenue pabouero tena B corutax PJI. Cormuta paKeTHBIX JBUTATENEN.
Teopernueckre OCHOBBI mocTpoeHusi npoduns comina JlaBans. Pexxumbl paGoTsl ¢
HEeJOpaclIMpeHueM M IepepaciiupenreM pabouero tena. OlleHKa COBEpUIEHCTBA
nporeccoB B coruie. OnpeaeneHue MOTEpb YAEIbHOIO HMIYJIbCAa H3-32 paccesHus,
reOMEeTPUUECKUX OTKJIOHEHHH KOHTYpa COIUIa, TPEHUS, XUMUYECKOH U SHEpPreTHUeCKon
HepaBHOBeCHOCTH, MHoro(dasznoctu. Koaddumment pacxoma comna. Mertoabl
npodummpoBanust comnen PJI. Tloctpoenne KOpOTKUX MNpOGUIMPOBAHHBIX COTIEIL.
KounblieBple comga M comja ¢ LEHTPAIbHBIM TesoM. J[Byxda3zHoe HepaBHOBECHOE
TeueHue B comnax PJI. MeToapl ONTUMH3AlMM KOHTYypa COIUIa MPH TEYEHUH
IByX(a3HeIX TOTOKOB. OTpBIBHBIE TEYEHUS B COIUIAX. 1fAra Ha pexAMe
NepepacuIuPeHns C OTPHIBOM TOTOKA.

2.15 TenmooOmen B P/I. Bsaskoe Teuenue pabouero tena. KoHBEKTHUBHBIN TemIoo00MeH
U TpeHue. YpaBHEHHs MOTpaHMYHOro cios. (OCOOEHHOCTHM  KOHBEKTUBHOTO
TeriooOMeHa B kamepe cropanHusi u coruie PJ[. Meroasl pacdera KOHBEKTHBHBIX
TEIJIOBBIX MTOTOKOB Ha OCHOBE PEIICHUS YpaBHEHUH MOrpaHUYHOro cios. Metoa B.M.
HeBneBa. PacueT KOHBEKTHBHOTO TemjaooOMEHa Ha OCHOBE TEOpUH MOH00us.
OTphIBHBIE TEYEHHS 3a TOPLEBBIMU IMOBEPXHOCTSMHU B COIUIAX C PE3KUM H3IOMOM

KOHTypa. Oco0eHHOCTH pacueTa MPH HaJUYMUU CKayKa YIUIOTHEHHS B 3aKPUTHYECKOU



yacTu coria. JlyaucTteil TemiooOMeH B kamepe cropanus u coruie PJI. Paguarnmonnsie
napameTpsl 00beMa U MOBEPXHOCTH. PacueT Ty4rcThIX TEIIOBBIX TOTOKOB.

2.1.6 Xapaxkrepuctukun  PJI.  Cratuueckue  xapakrepuctuku PJI.  BricoTHas
XapaKTEPUCTUKA. XapaKTEPUCTUKA JBUTATENS C UACAIBHO PETYIUPYEMBIM IO BBICOTE
comioM. lIprmMeHeHne NByXIO3UIMOHHBIX COMEN U BBICOTHASI XapaKTEPUCTUKA KaMephbl
¢ TakuM corioM. JlpoccenbHas uiau pacxonHas xapakrepuctuka PJI. IpoccenbHbie
xapakrepuctuku JKPJ[ ¢ poxuranmeM u 0e3 JOXKWUTAHHUS TEHEPATOPHOTO rasa.
OcoOeHHocTH TIIYOOKOro JApocceinrpoBaHus. [IpUHIMIBI TOCTPOECHUS MOAETU IS

pacucTa BIMAHUA OTKIIOHCHUH mapaMETpoOB Ha OCHOBHBLIC I1aAPaMETPLI ABUT'aTCIIA.

2.2 Kuokocmmuoie pakemusie dsuzamenu

221 OcnoBsl BeiOopa cxembl u mapamerpoB JKPJ[. CocraB u xnaccudukanus KPJI.
JKPJl c BBITECHUTENIBHBIMU CHCTEMAaMH IMOAAUU TOIUIMBA. ONTUMH3aLUs NapaMeTpoB
KPJl c BbITeCHUTENBHOM cHCTeMOM mnojauyu TorumBa. OmpeneneHue 3amaca rasa
BbiTecHeHUsA. Cxembl JKPJ[ ¢ HacocHO# cucTeMoi moiauu TOIIMBa 0€3 TOKUTaHUS U C
JOXUTAaHUEM T'€HEPaTOPHOTO ra3a, UX OCOOCHHOCTH W 00JacTH MpuMeHeHus. Pacders
ONTUMAJILHOTO JIaBJI€HUs B KaMepe IpU HACOCHOM cucTeMe Mojadu ToIuiMBa. Beibop
TUIIA CUCTEMbI Mojauu TorumBa. OmnpeneneHue 3amaca TOIUIMBA Ui TypOOHACOCHOM
noJlayu B JIBUraTesb 0e3 JO0XKHUTraHus reHeparopHoro raza. OmnpeneneHue napaMeTpoB
cucreMbl nogayu B JKP/] ¢ noxuranmem reneparopHoro rasa. Muorokamepusie JKP/I.
CucreMsl ynpaBisOIUX MOMEHTOB U CHIL

2.2.2 Kunkue pakernsie TorumBa. Kinaccubukamnus xxuakux paketHsix Torums (OKPT)
u TpeboBaHUs K HHUM. DUBHKO-XMMHUYECKHE CBOMCTBA OKHUCIHTENICH U TOPIOYHX.
OcHOBHbBIE TPHUMEHSIEMbIE TOIJIMBA W UX XapakTepuCTUKU. OLEHKa 3KOJIOTHYHOCTH
KPT u nponyktoB ux cropanus. OcBaMBaeMble M NEPCIEKTHBHBIE TOIUIMBHBIE
KOMITO3UIIMH. MeTauiocoiepkaiiie, reneo0pasHble M ICEBJOXKHUIKHE TOILIMBA.
Onenka 3¢ hexkTuBHOCTH U 3K0orHaHOCTH JKPT.

2.2.3 Pabouwnii nporiecc B kamepe cropaHusi. Obmas ¢buznueckas KapTHHA
pabouero mnpouecca B kamepe JXPJ[ u ee crpykrypHas cxema. TpeOoBaHus k
opranuzaiun cmeceobpazoBanust B JKPJl, paborarommx 1o cxeme KUAKOCTh-
Kuakocte', '"raz-kumuakocte', 'raz-raz". Teopus w© pacueT CTPYKTYpHBIX H
IEHTPOOEIKHBIX (POPCYHOK KHUAKUX KOMIIOHEHTOB TOIMBa. OCOOEHHOCTH pacueTa
JBYXKOMITOHEHTHBIX ~ JKUJKOCTHBIX LEHTPOOSXKHBIX (POPCYHOK C BHEIIHUM U
BHYTPEHHUM cMelleHneM. Pacuer GpopcyHOK ¢ yueToMm BI3KOCTH KOMIOHEHTOB. CHEeKTp

pacribiia v pacrpeelieHue pacxo0HAPSKEHHOCTH (DOPCYHOK.
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224 PacnbuinBanue u cMelleHHe KOMIIOHEHTOB TOIIMBA CMECUTENIbHBIMU T'OJIOBKAMU
KaMepbl cropanus. JBmwxeHne, BTOpUYHOE APOOIIEHUE, IPOTPEB U UCHApEHHE Kalelb B
cpene mpoayktoB  cropaHus. OcoOeHHOCTH MaccooOMeHa Mexay — (azamu.
TypOyneHTHOe nepeMelBaHye ra30B B KaMepe cropanus. Bocriamenenue u ropenue.
Juddy3noHHOE TOMOT€HHOE, F€TEPOr€HHOE U KBa3UT'€TePOreHHOE ropeHne. MexaHusm
ropeHus B kamepe cropanus JKPJ/[ u moctpoeHne mMaTteMaTH4eCKONM MOJEIN TOPEHHS.
OreHKa COBEPIIICHCTBA MPOIIECCOB B KaMepe cropanus. O000IIeHHbIE XapaKTePUCTUKH
nporeccoB. BeiOop 1 pacueT o6beMa U OTHOCUTENIBHOM IUIOIAAN KaMepbl CTOPaHMSL.

2.25 TennoBoe cocrosiHue M 3amuTa cTeHOK Kamepbl JKPJ[. OcHOBHBIE CIOCOOBI
3amuThl creHok Kamepbl JKPJI. OcoOeHHOCTH TEII00TAa4l OT IPOAYKTOB CTOpaHUs K
CTEHKaM KaMmepbl cropaHuss u comia. HapyxHoe NpOTOYHOE pereHepaTuBHOE
oxyaxaeHue. OXiaxkaarolye CBOUCTBA PA3IMYHbIX KOMIIOHEHTOB ToIuinBa. HapyxHoe
panualMoOHHOE  OXJaXJAE€HWe W €ero  pacueT. BHyTpeHHee  OXJaXICHHUE.
TEIUIOM30JSIIMOHHAs  3allMTa ¥ KOMOMHUPOBAaHHBIE CIOCOOBI 3aIUTHl CTEHOK.
®u3nyeckue OCHOBbI M METOJbl pacueTa Hapy>KHOI'O W BHYTPEHHEIO OXJIaXKJIECHUH.
OcobeHHOCTH  pacueTa TEIUIOBBIX IOTOKOB B CTEHKY IIPpM  3aBECHOM U
TPaHCIIUPALMOHHOM OXJIaXAeHUH. OLeHKa TOTEPh yAEIBHOIO UMITYJIbCA TATH B CBSI3U C
OpraHHu3alye 3alUThl CTEHOK KaMephl.

2.2.6 HeycroitunBocts pabouero npomecca B JKPJ[. HeycroituuBblili pexxum paboTh
KPI n xnaccupukanyst TUIIOB HEYCTOMYMBOCTH. PU3NUYECKHE OCHOBBI BOSHUKHOBEHUS
HU3KOYACTOTHBIX, CPEJIHEYACTOTHBIX M BBICOKOYACTOTHBIX KOJeOaHMI mHapamMeTpoB
paboyero Tema B 00beME Kamepbl CropaHus WM rasoreHeparopa. Teopus
HU3KOYACTOTHOM HEYyCTOMYMBOCTM M METOAbl ee monasieHus. CpeaHedacToTHas
HEYCTOMYNBOCTh. BBICOKOYACTOTHAsI HEYCTOMUMBOCTh M €€ IOJABICHHE U3MEHEHHEM
XapaKTEepUCTHK CMeceoOpa3oBaHUs, HM3MEHEHHEM aKyCTHYEeCKHX CBOMCTB KaMepsl
CrOpaHMsl U aKyCTMUECKUMHU AemrdepaMu. MeToabl OLEHKH YCTOMYMBOCTH pabodero
npouecca npu ucnsiranuu JKP/I.

2.2.7 Teopuss TypOOHACOCHOM CHCTEMBI TMOJA4YM TOIUIMBA M €€ DIIEMEHTOB.
TypOoHacocHast cuctema Mojauu KOMIOHEHTOB, Knaccudukanus cxeM U THIIOB ee
arperaroB. [IpuHnunuansHble cxembl TypOoHacocHoro arperara (THA). O6mias teopus
JONATOYHbIX MalMH. Teopus LEHTPOOEKHOTro M IIHEKOBOro HacocoB. KaBuranus u
6opbba ¢ Hell B Hacocax. Teopus cTyneHu TypOuHBL. MHOrOCTyrneH4Yarbie TYpOUHBI.
Pacuer ocHoBHBIX mapameTpoB TypOuH u HacocoB THA. CoBmecTHas paboTa HacOCOB ¢

TypOuHoi. @akTophl, ompeaensmonme skoHoMUYHOCTH THA. Omenka mnotepp B



Hacocax, TypOWMHax W Maructpamsix. Ilytm moBbimeHnst skoHOMUYHOCTH THA.
OnTtumuszanus napamerpo THA.

2.2.8 Junamuueckue mpoueccel u peryiauposanue JKPJI. KPJI xak  0OBEKT
peryiupoBaHus U ero 0cooeHHOCTH. OCHOBHBIE TPEOOBAHUS K CUCTEME PEryJIMpPOBAHUS
JKPJI. YCcTOMYMBOCTh U TOUHOCTh CUCTEMBI PETYJIMpOBaHus. B3auMoCBA3b MPOIIECCOB B
JBUTATENE W JUHAMHUYECKHE XapaKTepUCTUKHU JBuratens. I[lpuHmunel pacuera
JUHAMUYECKMX XapaKTepUCTUK JBUrareis. 3amyck jBurarens. (OcoOeHHOCTH
MpOIECCOB B ajieMeHTax napuratens npu 3amycke. OcrtanoB KPJ[ W mnepexomnbie
npoiecchl Ipu 3ToM. IMITylibC MOCAEAEHCTBUS U IIYTH €r0 YMEHbUICHUS.

2.2.9 JKunkocTHble pakeTHbIC ABUTATENM Majioll Tsaru. HasHauenwe, oCOOGHHOCTH M
knaccupukanus XKPJIMT. Pexumer padotst XKPJIMT. InarpamMmma paOoThl 1 OCHOBHBIE
JUHAMHUYECKHE TMapaMeTpbl. PacXomHbIH KOMIUIEKC M YACJIbHBIA HUMIYJbC Ha
UMITyJICHOM pexume pabothl. J[ByxkommoneHnTHbie KP/IMT. Ocobennoctu padounx
MpoleccoB W TerioBoM 3amuthl. Xapaktepuctuku JKPIAMT. OmnHOKOMIIOHEHTHBIE
KPIMT. Ocobennoctu npoextupoBanus KPJIMT.

2.2.10  OcHoBHbIe TeHJeHIMH U TiepcriekTuBbl pa3Butus XKPJI. PazpaboTka, ocBoeHue 1
BHEJ[pEHHE HOBBIX, Ooyiee 3HepreTuueckd HG(HEKTUBHBIX M IKOJIOTHUYECKH YHCTHIX
TOIUIMB. MeTtasuiocoiepkamiye TomimBa. [lepcnexkTuBbl MPUMEHEHUS JIETKUX METaNIOB
B KauecTBe Toprounx. ONTHUMU3ALMS OCHOBHBIX PEKHUMHBIX M KOHCTPYKTHBHBIX
napameTpoB JBHUrarens, ero cxeMmbl. (COBEpUIEHCTBOBAaHHE MapaMETPUUYECKOM
onTuMu3anuy. [1oBbIlIeHHEe KOHCTPYKTUBHOTO COBEPLIEHCTBA IBUTATENs, HA/IEKHOCTH,
pecypca. Pazpaborka XKP]l MHOropa30Boro mpuMeHEHHUs] © MHOTOKPATHOTO BKIIFOUECHHS.
CoBeplilIeHCTBOBaHME METOJOB TEOPUU U MojenupoBaHus. PazpaboTka, BHenpeHHE U

cosepiiencTBoBanue CAIIP JXKP/I.

2.3 Teopusa pakemnvix 0suzameneii Ha MeepoOOM MoONIUGe

231 OO0mue cBefieHUsI U TBEPJbIe pakeTHbIe TOMIMBa. CoCTaB, CXEMbI, YCTPOMCTBO U
otmmuutenbHbie ocooernHoctu PJTT. Knaccuduxamus PATT. Bapsaer B PATT, ux
Tunbl 1 popmbl. CrucTema yrpaBieHUs BEKTOPOM Tird, OCHOBHbBIE IPUHIIUIIBI CO3/TAaHUS
YIOPABJISIIOUUX MOMEHTOB U CHUJI.

2.3.2 TpeGoBanus kK TBepAbIM pakeTHbIM ToruBaM. J[ByxocHoBHble TPT, ux cocraB u
xapaktepuctuku. CmeceBbie TPT. CoctaB u XapaKTepUCTUKH CMECEBBIX TOIUIMB.
BiusiHue mNIOTHOCTM TOIUIMBA M IUIOTHOCTH 3apsDKEHUsT KaMepbl CrOpaHus Ha

HUCAJIbHYIO CKOPOCTH PAKCTHI.
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2.3.3 Teopust cTanMOHAPHOTO TOPEHUS TBEPABIX PAKETHBIX TOIUIMB. MeXaHU3MBbI
rOpeHusl JBYXOCHOBHOTO U cMmeceBoro torums. lllnakooOpa3oBaHue M arjioMupanus
IpU TOPEHHUU METaUIOCOAEpKAIIMUX cMeceBbIX ToIuMB. Ckopocts ropenust TPT kak
OCHOBHOM IPOCKTHBIA IapaMeTp. 3aBUCUMOCTb CKOPOCTHM TOPEHMsI TOIUIMBA OT
JaBlieHWs W HavaibHOW Temmepatrypel. ['openune TPT B ycnoBusx o0mayBa ropsimei
MOBEPXHOCTU NPOAYKTAMHU CrOpaHus. DPO3HMOHHOE T'OPEHME, CKOPOCTb 3PO3HMOHHOIO
ropeHus. BiusHue Ha CKOPOCTb IOpEHUs HAIPSHLKEHHOIO COCTOSIHUSA 3apsija, pa3Mepa
YaCTHIL] OKHMCIIUTENsI, TEXHOJIOTUN M3TOTOBJICHUS 3apana. ['opeHue 3apsaa B ycIOBHAX
IIOJIETHBIX MEPErpy30K. MeTobl peryaupoBaHus CKOPOCTH FOPEHUS.

234 I'azorepmoauuamuka mnpoueccoB B kamepe cropanus PITT. Maremarunueckas
MOJEJIb IPOCTPAHCTBEHHOI'O JBHMKECHMsI IIPOJYKTOB CrOpaHHs B Kamepe ABUrarels B
obmeM ciydae. Mojenb KBa3sHOJHOMEPHOTO [JBM)KEHUS IPOIYKTOB CrOpaHUsS s
HECTAllMOHAPHOIO u KBa3UCTAL[MOHAPHOIO PEKHMMOB. Hcnonb3oBanue
ra3oquHaMu4eckux (QyHKIuA. Pacyer qBMKEHUS TPOAYKTOB CTOPAHUS NPU Pa3IMYHBIX
(dopMax 3apsa 1 B IPEACOIIOBOM 00beMe KaMmephl. ['eomeTpus BhIrOpaHus 3apsjia.

2.3.5 Hecrannonapusie pexxumbl padotsl PJTT. IlpenensHbie sIBICHUS TPH TOPCHUH
TPT. Ilpouecc BocruiameHeHus ocHOBHOro 3apsaa TPT. Beibop tuna u maccel 3apsijia
BOCIUUIAMEHUTEIBHOTO yCTPOMCTBA. METOIbI OIPEAENIEHUs] MAacChl BOCIUIAMEHEHUS.
Pacuer u3MeHeHHs naBieHMS B KaMmepe Ipu 3amycke asurartens. HynbmepHas u
OJIHOMEpPHAsi MAaTE€MaTU4YEeCKHE MOJENM IJs ONPEICICHHUS W3MEHEHHUS MIaBICHUSA H
Temrneparypsl padodero tena B kamepe PITT. ['opeHne TBepAbIX pakeTHHIX TOIUIMB B
HECTAllMOHAPHBIX YCIOBHsAX. VI3MEHEHHMe [aBlieHHs B Kamepe TI0cie IOJIHOrO
BbIrOopanus 3apsna B TPT. BuusHue yHOca Maccsl B palilOHE KPUTHYECKOTO CEYEHUS
corrta  Ha pabounit  mpomecc PJTT. IIporpammupoBaHHOE  peryaupoBaHHE
BHYTPUOAIITMCTUYECKUX ITaPAMETPOB.

2.3.6 Pa3opoc mapamerpoB um perymupoBanne PJTT. Crarmueckne XapaKTEpHCTUKH
PATT. Pa3opoc Oammuctuueckux mnapamerpoB PITT. IlpuuuHbl OTKJIOHEHHS
napaMeTpoB OT HOMHHAJIBHOTO 3HadeHUss W uX aHanu3. CnocoObl yMEHBIICHHUs
pa3bpoca OalTUCTUYECKHX MapaMeTpOB, HCIIOJIB30BAaHHE METOJOB MaTeMaTHUECKOTO
MonenupoBaHusi. CrnocoObl  peryaupoBaHus  BEJIWYMHBI  TATH  JBUTATENs B
IIPEICTApPTOBBIX M IIOJIETHBIX YCJIOBUSAX. YCTPOMCTBA I M3MCHECHHs HAlpPaBICHUS
Bekropa Taru PATT u wux amamm3. Otceuka Taru. Ilyrm coszmanus PUATT c
MHOTOKPaTHBIM BKJIIOUEHHEM.

2.3.7 HeycroitunBocte pabodero mpomecca B PHATT. Buasl HEycTOWYHMBOCTH.

MexaHu3MEI BO3HHUKHOBEHUS HEYCTONYUBOTO TOPEHUS. HuskouactoTrHasa
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HEYCTOMYMBOCTh. BiMsiHIE Ha HU3KOYACTOTHBIE KOJICOAHUs JaBJIEHUS U MPUBEIECHHOM
JUIMHBL  Kamepbl. OCOOEHHOCTH BBICOKOYACTOTHOW HeycToWumBoctu B PJITT.
AkycThyeckass TNPOBOAMMOCTb TOBepXHOCTH ropeHust 3apsga TPT. CnocoObl
nojasiyieHust Heyctoitunoctu B P/ITT.

2.3.8 TemmoBoe cocrosuue sneMeHToB PJTT u ux 3ammra. ConpsiKEHHBIM TEIUIO-
maccooomen B PJITT. Temmootnaua k snementam konctpykiuu PITT. Ocobennoctu
TEII000MeHa TpU JBYX(pa3HOM Te4eHUH NpoaykToB cropanusi TPT. XapakrepHbie
obnactu pacyera. OCHOBHbIE CHOCOOBI TEIUIOBOM 3alUTHI 3JEMEHTOB KOHCTPYKIIMH:
pajivallMOHHOE,  BHYTpEHHEE, €eMKOCTHOEe,  aOJALMOHHOE  OXJAXACHUI U
TEIUION30JSIIIMOHHBIC  TIOKpEITH. KoMOMHMpOBaHHBIE CHUCTeMBbl 3amuThl. OIeHKa
NOCIEACTBUM yHOCAa MaccChl. 3allUTa 3JIEMEHTOB JBUTAaTelIsl OT XUMHUYECKOIO H
MEXaHUYECKOTO BO3/IEUCTBUS TOTOKOB MPOAYKTOB CTOPAHMS.

2.3.9 ITepcnexktuBer  pa3Butus  PJIATT. Pa3paborka W OCBOEGHHE  HOBBIX
BBICOKOO()(DEKTHBHBIX M OKOJOTHMYECKH YHCTBIX TBEPABIX PAKETHBIX TOILIMB.
[IpumeHneHre HOBBIX KOHCTPYKIIMOHHBIX MAaTE€pPHANIOB, OCBOCHHME KOMIIO3UIIMOHHBIX
MaTepuanoB. COBepIICHCTBOBaHNE KOHCTPYKIUU ABHUratenei. Paspaborka nBurateneit
C pa3lenbHbIM 3aps/ioM, pEryJupoBaHUEM TATHM, MHOTOKPAaTHOrO 3allycka |
MHOTOpa30BOro  Hcnoib3oBaHus. COBEpIIEHCTBOBAaHHME  METOJIOB  TEOPUH U
MaTeMaTUYecKoro MojenupoBaHus. Pa3paboTka U HCIONIB30BaHHME TUOPUIHBIX

skcnieptHbiX CAIIP PITT.

2.5 dnekmpuueckue pakemuoie oguzamenu

DOneKTpOpakeTHbIE JIBUTaTeNbHbIE YCTAHOBKM M JJIEKTPUYECKUE paKeTHbIE JIBUraTelld
KocMuueckux ammapaTtoB. CrmocoOsl yckopenust pabouero tena B OPJ[. Knaccudukamus SP/I.
Cxembl, NPUHIMIT JEHCTBUS U YCTPOMCTBO TEIMJIOOOMEHHBIX M 3JEKTpoayroBbix P/l
DJeKTpocTaTHUECKUE paKeTHbIE JIBUTaTeNH, UX Kiaccudukanus. VIOHHBIH pakeTHbIN 1BUTATENb,
€ro cxema M IPHUHIMII IeHCTBUSA. DIEKTPOMAarHUTHbIE PaKeTHbIE IBUTATENH, UX KiIacCU(PUKAIUI
U 0COOEHHOCTU. DJIEKTPOMArHUTHBIA paKkeTHbIN ABurarens ¢ JuHeiiHsIM E x H yckoputenem.
TOpLOBBIN MEKTPOMArHUTHBIN JABUraTelb C COOCTBEHHBIM MAarHUTHBIM IOJIEM U HPUHIIMII €r0o
pabotbl. UMy IbCHBIE 3IEKTPOMArHUTHBIE ABUTaTe . PenbcoTpoH spo3uonHoro tuna. Paboune
tena OPJl m ux mapamerpsl. Bunubl AyroBbIx pa3psnoB W ux ocobeHHoctu. Ilnasma u ee

B3aUMOJICHCTBUE C TBEPIBIM TEIIOM.
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2.6 Hoepnvie pakemnvle osuzamenu

SAnepHple ucToyHMKM dSHepruu. OOmme cBeneHuss o0 SAPJl u  spepHble TOIUIMBA.

TennoBbLensIOMUE 37eMEHTHL. Termnodu3nyeckuii pacueT U pacipeesieHne Terja B sIepHOM

peaktope. Oxnaxaenue TBDOJIoB m ocobeHHOCTH TeriooOMeHa B kaHanax. Juddys3us u

3amejieHne HeuTpoHoB. Cxema, mpuHUMN AeHCTBUSA W ycTpoiicTBo AP/l nenenust ¢ TBepnoi

AKTUBHOW 30HOU. SNEpHBIN pakeTHbIN JBUraTelb ¢ TA30BOM aKTUBHOW 30HOM. [ Mmorernueckuii

TEPMOSIIEPHBI paKeTHBIN JABHUraTelb M MpoOIeMbl ero co3ganusi. CUCTeMbl YHpaBiICHUS U

samuthl B SIPJI. Ucnibitanus APl u o6ecneyenune paguannoHHON 6€301MacHOCTH.

2.7 Teopuﬂ U pacuem IHepcemuueCKux yCmaHo060K KOCMuUeCKux annapamoe

2.7.1 O6mue cBegeHust 00 sneprerudeckux cuctemax KA. McTouHMK Macchl M SHEPTUU

Ha 6opty KA. DHepreruueckas cucreMa KocMudeckoro amnmnapara. Hasnauenue, cocras,
uepapxuyeckas CTPYKTypa M IpHUHLUIMAIbHAs CXeMa 3HepreTuyeckux cucreM KA.
Knaccugukanus u ycnoBus skciiyatauuu sHeprerudeckux cucrtem KA. IlepBuunble
BHCIIHHUEC U 60pTOBI>Ie HUCTOYHUKHU MACCbl U DHCPIrUur IJIAd KA u ux XapPaKTCPUCTUKA.
HanpaBneHHs[ TpaHC(l)OpMaIII/II/I HCIIOJIB3YEMBIX H TICPCICKTHBHBIX NCPBUYHBIX BHUI0B
SHEpruu M TpeOyeMmble Ha OOPTYy BMJBI SHEPruu. DHepreTndeckue ycraHoBku KA.
Hasnauenuwe, cocraB, oOmas mnpuHiunuaibHas cxema JY KA. JlBurarenbHble

yctaHoBku KA u ux ximaccudukarnms.

2.7.2 OcHOBHBIE 3aKOHOMEPHOCTH NpeoOpa3oBaHUs SHEPIUM B DHEPreTHUUECKUX

ycraHoBkax KA. Mertoasl  HEMOCPEJICTBEHHOTO  NpeoOpa3oBaHUS — HHEPIHUU.
XapakTepHbIl BHJ DJIEKTPUYECKHX IIeTel HEMOoCpPEeACTBEHHOro MpeoOpa3oBaHUs
sHepruu. [loTeHnnanpHble 6appepbl Ha IPaHUIE KOHTAKTAa MPOBOJHUKOB C PAa3IMYHBIM
TUIIOM TPOBOAUMOCTH. /[nHaAMu4eckoe paBHOBECHE TOKOB PAa3HOPOJHBIX HOCHUTEIEH Y
NOTEHIMATIBHBIX OapbepoB ISl PA3OMKHYTOM M 3aMKHYTOH JJIEKTPUUYECKHX Lemeil.
WneanbHbI ¥ peabHBIA IIUKIBI HETIOCPEACTBEHHOTO MpeoOpa3oBanusi sHepruu B T-S
KOOpJMHATAaX U MX aHaiau3. MeToJbpl mpsIMOro npeoOpa3oBaHus dHEpruu. MammHHbIE
METOJIbl MpeoOpa3oBaHUsl HSHEPTrUU. XapaKTepHblE CXEMbl U TEPMOJMHAMUYECKHE

OUKJIbI MallIMHHBIX MCTOJ0B 1 UX aHAJIM3.

2.7.3 OHepreTUYeckhe YCTAaHOBKH C (DOTORJIEKTPUYECKHMMU MpeoOpa3oBaTeNIsIMU.

doToreKTpUYECKOE Tpeodpa3zoBaHue dSHEPTUH. SIBneHus BHyTpeHHero Gpororddexra u
doronmpoBoaumoctd. CxemMa  BO3ZHUKHOBEHHUS  (POTORJIEKTPOJBIIKYIIEH  CHIIBL.
YcTpolicTBO M TpUHIUI paboThl (oTodnekTpuueckux mpeodpazosatenein (DIII).
Pabora ®DII mox Harpyskoil. BompTammepHble XapakTepucTUKH, MorHOcTh U KIT/]

OOII. DHepreTHyeckne YCTAHOBKH C COJHEYHBIMU OaTtapesmu. [laHenu coOTHEUHBIX
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Oatapeil. MexaHM3Mbl WX pa3BepThIBaHUA, (QuKcanuu W opueHTtanmmu Ha CoJHIE.
®axkropsl, cHmkatoume KIIJ OO u ux ananus. [lytu coBepuieHcTBoBanus DY ¢

OOII. erpaganus @311 oT kocMuuecKol pagualvy U IyTU €€ CHUKEHUS.

2.7.4 DHEPreTUYeCKUe YCTAaHOBKH C  TEPMOAJICKTPHUYECKUM  IMPeoOpa3oBaHHEM.

TepmoanekTpuyeckoe NpeoOpa3oBaHUE SHEPIHUHU. Y CTPOHCTBO TEPMOIIEKTPUUECKUX
npeooOpazosareneit (TOnll). [Tpuammn padoTsl u xapakrepuctuku TOnll. Bo3moxHbie
cxembl pacnojoxkenuss TOnll B Moaylne TEpMOIIEKTPUYECKOIO TE€HEepaTopa.
Pannonzoronnas sHepreruyeckas ycrtaHoBka ¢ TOnll. DHeprernueckass ycTaHOBKA C
SIEPHBIM PEAKTOPOM JIeJICHUs. PaguanmoHHas 3aliuTa WICHOB SKHITaKa M DJIEMEHTOB

KA.

2.75 OHEpreTuyeckue YCTAHOBKM C 3JIEKTPOXMMHUYECKHMHU IPEoOpa3oBaTEIsIMHU.

CyIHOCTh 3JIEKTPOXMMUYECKOro npeoOpa3oBaHus »Hepruu. Cxema © NPUHLUI
NefcTBUs 3JeKTpoxuMHuyeckoro mnpeodpazoBarens (OXII) Ha npumepe BOJOpPOJHO-
KHCJIOPOJHOTO ToIumBHOrO sneMeHTa. Kmaccudukanms DXII. TanpBaHndeckue
9JICMCHTBI U aKKYMYJIATOPBL. YCTpOfICTBO U OCHOBHBIC XAaPAKTCPUCTHUKU TOILIMBHBIX

JJICMCHTOB. 9HepFCTI/I‘{eCKI/Ie YCTAHOBKH C OXII.

2.7.6 OHepreTUYeckre YCTaHOBKM C TEPMOAMMCCHOHHBIMU IpeoOpa3oBaTesIsIMU.

3.1

[IpyHIMIT TEPMOAIMHUCCHOHHOTO TMpeolOpa3oBaHus dHepruu. Cxema MNpoCTEHIIero
TEPMOAIMUCCHOHHOTO  mpeoOpazoBatens (TOI) u  ero mnpuHOUN — JEHCTBHUSL.
Knaccugukarnus TOII. Pexxumsl pabotsl peanbHbix TOII. DHeprernueckas ycTaHOBKa
Ha SIZICPHOM PEAKTOpE NEIECHUsA C TBEPAON AKTUBHOM 30HOW. YCTPONCTBO U IPUHIUI
paboThl ANEKTPOTCHEPHUPYIOIIETO0 KaHaja. JHepreruuyeckas ycraHoBka c¢ TOII Ha

PAaaAOU30TOIMHOM MCTOYHHUKE TCILJIA UJIN OT COJ'IHIIa.

3 TEOPUS PABOYEI'O ITPOIIECCA Y PACYET JIBUTATEJIEN
BHYTPEHHEI'O CT'OPAHUA

Uneanpubpie mukisl TerioBbix MamuH (Kapro, Otro, [uzens, Tpunkiep). Otauyus
CBOICTB peasibHOTO U UIeaIbHOI0 pabounX Tell MOPIIHEBbIX JBUraTeneil. Tepmudeckuil
KITJ] [IMKJIa C TIOJIBOJIOM TeIljla IpHU MOCTOSSTHHOM oObeme. Biusinue ctenenu cxarus Ha
TEPMUYECKUN KIIJ U MakCHUMajJbHOE JaBieHue B Lukie. OTinuus paboyero Lukia
MTOPIIHEBOI'O JBUTATENS OT MACAIBHOIO TEPMOAMHAMUYECKOro Iukia. MHaukaropHas
JyarpaMMa 4eThIpEXTaKTHOTO ABUraTessl C HAOJHEHUEM U3 aTMOC(hEephl U C UCKPOBBIM
3akuranveM. MHaukaropHas auarpamMma 4eThIPEXTAaKTHOI'O IMOPIIHEBOIO JBUTATENS C
HaJJAyBOM M C HMCKpPOBBIM 3akuraHueM. MHaukaTopHas auarpamma JBYXTAKTHOTO

IMOPIIHEBOI'O ABUTaTCIIA.
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3.2

3.3
3.4

3.5

3.6

3.7

3.8

[lepuoasl razooOMeHa M IMOKa3aTead KadyecTBa ITOrO IMpolecca B YETHIPEXTaKTHOM
nopimHeBoM auratene. [lpomecc HamodHeHUss OMIMHIpAa pabouyuM  TEJIoM.
Koadduiment nanonHeHus (MOHATHE U BBIBOA pacdeTHO (hopmyisl). Ero npenenbaoe
3HaueHue. BnusHue Ha mpouecc HANOMHEHWS UWIMHApPA pabdoyuM  TeJIoM
TUIPABIMYECKOrO COIMPOTUBIICHUS BIYCKHOW CHCTEMBbI JBHUraTelis W HaJIW4YUS B
WIMHIPE OCTATOYHBIX Ta30B. BrusHue Ha KOIPOUIMEHT HANOIHEHUS poja
MPUMEHSIEMOT0 TOILTMBA U HA/ITyBa JBUTATElNsl. BriusHue Ha K03(QPUIMEHT HATIOTHEHUS
CTENEeHM CKaTusl, TeMIepaTyphl BO3AyXa Ha BXOJE B JBUTATE]Ib U YaCTOTHI BPAIICHUS
KOJICHYaTOrO Baja.

[Tpormecc cxxaTust B peaabHOM HOPITHEBOM jBuraresie. OCOOCHHOCTH ero pacuera.
['oprouee W OKHUCIHTEIh, NPUMEHSEMBIC B TIOPIIHEBBIX JABUTATENSX. Pacuer ux
COOTHOIIEHUS B  TOIJIMBO-BO3AYIIHOW  cmecu. IlpuHnumel — kjmaccudukanuu
pacnbUIMBarOIMX — ycTpoiictB. (CMeceoOpa3oBaHHe B JBUTATENSIX C  HCKPOBBIM
3axkuranueMm. CmeceoOpa3oBaHue B IU3ETbHBIX JBUTATEISIX.

TpeOoBaHMs K OpraHU3aIluy MMPOIECcCca TOPSHUS B TIOPIIHEBBIX IBUTATENAX. MEXaHU3M
OKHUCJICHUS YTJIEBOJOPOJOB M 0Opa3oBaHHWE TOKCHUYHBIX KOMIIOHEHTOB B IMPOAYKTaX
cropanus. Teopusi MOBEPXHOCTHOTO TopeHus. Teopust 00beMHOTO ropeHus. BiusHue
pa3nuuHbIX (DaKTOpOB Ha TypOyJIEHTHOE TOpPEHHE OTHOPOAHON cmecu. HopmanbHOe
ropeHue. BimsHHEe PeKUMHBIX W KOHCTPYKTHBHBIX (DAKTOPOB Ha IMPOIECC TOPCHHS
TOTIMBO-BO3AYIIHONH CMECH B MOPIIHEBHIX aBuratensx. [lopsmok pacuera mporecca
TOpEeHUs] MPH TEIUIOBOM pacyeTe MOPIIHEBOrO JABHUratens. J[eToHalMoOHHOE TOpEeHHE.
®DakTopHkI, CIOCOOCTBYIONINE BOSHUKHOBEHUIO JCTOHAIUH.

[lpomiecc pacmmpeHust pabodero Tela B peaJbHOM IOPIIHEBOM JIBHTATElIe.
Ocobennoctu ero pacueta. IIpomecc BbImycka oTpabOTaBIIMX Ta30B W3 HWIHHIPA
JBUTATETIS.

WNuaukaTopHble TapaMeTphl IOPIIHEBOTO JIBUTATeNsd. BiHsSHWE Ha WHIWKATOPHBIE
napaMeTpsl poja MPUMEHSIEMOT0 TOTUIMBA W KOHCTPYKTHUBHBIX MapaMETPOB JIBUTATEIIS.
BrusHue Ha WHAMKATOpPHBIE MapaMeTpbl (PAKTOPOB, OMPEACISIONIUX PEKUM PAOOTHI
JBUTATETIS.

OO0mme cBeneHnst 0 pacyere pabodero mporecca MopurHeBoro apuratens. CTpyKTypa u
OCOOCHHOCTH TEIUIOBOI'O pacyeTra YEThIPEXTaKTHOTO MOPUIHEBOrO  JABUTATEINs.
CtpyKTypa U 0COOCHHOCTH TEILIOBOTO pacyeTa ABYXTAKTHOTO MOPIITHEBOTO JBUTATEIIS.
3amaun U CTPYKTypa TEPMOXHMHYECKOTo pacdera. (OCHOBHBIC OIpeAeIisieMble

BCJIMYHHEI.
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3.9 Mexanuueckre MOTEpPU B MOPIIHEBBIX ABUrarensx. Crnoco0 WX OLEHKH M METObI
HKCIEPUMEHTAIBHOTO  ONpE/ACICHUsA. 3aBUCHMOCTh MEXaHHYECKHX MOTEeph  OT
KOHCTPYKTUBHBIX U PEKUMHBIX (PaKTOPOB.

3.10IIpeumyiecTBa U HEAOCTATKU JIBYXTAKTHBIX MOPIIHEBBIX IBUTATENIeH B CPaBHEHHH C
YeThIpeXTakTHbIMH. [leTneBasi cucrtema razoo0MeHa B JBYXTAKTHBIX JBUTaTENsX.
[IpsMoTouHas cucTtemMa ra3ooOMeHa B JBYXTAKTHBIX JABHraTeisx. Bpems-ceueHue
OpraHoB ra3oo0OMeHa, €ro HW3MEHEHHE 10 YIJy IOBOpOTa KOJEHYaToro Baja,
0COOEHHOCTH TMpoliecca ra3000MeHa B IBYXTAKTHBIX MOPUIHEBBIX IBUTATEIISIX.

3.1100mme NoHATHS O XapaKTePUCTUKAX MOPUIHEBBIX ABUTaTeneil. MeToIbl UX MOIy4YeHHs.
XapakTepuCTUKa TIOPIIHEBOTO JBHTATEsl 1O YIJy OINEPEe)KEHHs 3aKUTaHUs.
XapakTepuCcTUKa IO COCTaBy TOIUIMBO-BO3IYIIHOW CMeCH. BHEmIHSS W YacTHYHBIE
CKOPOCTHBIE XapaKTepUCTHUKU TOPIIHEBOTrO JABUTareis. BuuToBas (apoccenbHas)
XapaKTepUCTHKA. BbICOTHAs XapakTepHUCTHUKAa aBUAIIMOHHOTO MOPUIHEBOTO IBUTATENS
0e3 HaayBa.

3.12Dkonornueckue xapakrepuctuku JBC. [lytn yMeHbIIeHNs BAUSIHAS BPEIHBIX BEIIECTB
(CH, CO, NOx, 6enzomnepena) B Beixiorne J[BC Ha okpyskarolnyro cpemy.

3.13M3mepeHne KpyTALIETO MOMEHTa JBHraTens. MexXaHudyeckue | THApPaBIHYECKUE
TOpMO3a. DIEKTPUUECKUE U UHIYKTOPHBIE TOPMO3a. Y CIIOBUSI YCTOMYUBON COBMECTHOM
paboTHI ABUTATEINS U TOPMO3a.

3.14I1epcnexTuBsl yny4iieHus sHepreruyeckod sdpdextuBHoctu JIBC. Ilpumenenue B
JABC HaanyBa, pereHepaiuu TerJa, MepCreKTUBHBIX COCOOOB MOATOTOBKU TOIUIUBO-
BO3NYIIHOW cMecu. lcrmonb3oBanue »Hepruu BbIXJONHBIX Ta3oB B JIBC. Hoseie
KHHeMaTHu4eckue cxemsl nocrpoenus JIBC.

3.150HepropecypcocOeperaromnuye TEXHOIOTUN B 3HEProyCTaHOBKaX.

4 KOHCTPYUPOBAHME BO3IYIIHO-PEAKTUBHBIX IBUTATEJEN U
I'ASOTYPBUHHBIX YCTAHOBOK

4.1 Oouwgue eonpocel npoekmuposanus BP/]

Pa3HOBUIHOCTH TUNOB M KOHCTPYKIMH coBpemeHHbIXx BPJ/I, oOmactu ux npumeHeHus,
Ba)XHEHIINE TeXHUYECKHEe TpeOOBaHNUs, IPEeIbsBIIsIEMble K aBHALIMOHHBIM ABHraTensM. [lonstue

00 o0meit meToauke nmpoektupoBanus BPJI.
4.2 Koncmpykyusa u npoekmuposanue BP/]

42.1 Knaccupukanms BPJI 1o ¥WX COCTaBHBIM dYacTsM H  HA3HAYCHHUIO.

KonctpyktuBnbsle u cuioBbie cxembl BPJI. OcHOBHBIE KOMITPECCOPHI, PA3HOBUIHOCTH
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MX KOHCTPYKUHMH. ['a3oanMHaMHyYecKWe€ W WHEPUHMOHHBIC YCHIIMS, ACHCTBYIOIIUME HaA
OCHOBHBIC YaCTH KOMIIPECCOPOB. BBIOOp KOHCTPYKIMH POTOPOB U KOPILYCOB
KOMIIPECCOPOB, UX MPOEKTUPOBAHUE, IPUMEHSEMbIE MaTepuaibl. PaguaibHble 3a30pbl.
LlenTpoOe)KHBIE KOMIPECCOPBl, UX KOHCTPYKIMA M INpoekTupoBaHue. KoHcTpykuums
9JIEMEHTOB CHCTEM YIIpaBlieHUsI KoMIipeccopoM. KoHCTpyKTHBHBIE Mepbl OOpbOBI ¢
BuOparueii onarok. [Ipo6iemsl, CBsI3aHHBIE ¢ CO3IaHMEM KOHCTPYKLIUU BEHTHIISATOPA.

4.2.2 ['a3oBeie TypOHHBI. BbIOOp KOHCTPYKTHBHBIX CXEM. YCIOBHSA pabOTHI JeTajei
ra3oBbIX TYpOMH, AECHCTBYIOLIME Ha HUX Harpy3ku. KOHCTpyKIMsI M NPOEKTUPOBaHHE
POTOPOB M KOPIIYCOB ra3oBbIX TypOuH. CHCTEMBl OXJIaXIEHHUs TypOuH.. YIpaBieHue
paavanbHbIMU 3a30paMu. [IpuMeHsieMble MaTepHUabl.

4.2.3 Pacnonoxenne n koHcTpyKims ornop poropoB BPI. TpeGoBanus Kk KOHCTPYKIIUU
ornop. MeToabl pacdyera onop Ha MpPOYHOCTh. BpiGop cmasku omop. dopmupoBaHue
MacJIIHOM nojoctu. IIpoexTupoBanne NpoTOYHON YacTH OMop.

4.2.4 OcHoBHble Kamepbl cropanus. HazHaueHne u TpeOOBaHUS K KOHCTPYKLUU Kamep
cropanusi. Beibop THma KaMmepbl CropaHvsi U KOHCTPYKIIMH XapoBOW TpyObl. Pozxur
KaMepsl cropanusi. KOHCTpYKTHBHBIE IIyTH CHM)KEHHS dMUCCUM. Pacuer Ha nmpoyHOCTH
AJIEMEHTOB Kamep cropanus. [Ipumensemslie MmaTepuansl.

4.2.5 ®opcaxxnble Kamepbl cropaHus. HasHauenue u TpeOOBaHMS K KOHCTPYKIIMH.
Bo16op koHCTpyKIMU opcakHoi kamepbl. CTtaTudeckas U JUHAMHUYECKas MPOYHOCTb
dopcaxkHol kamepsl. [IpuMeHsiemMble MaTepuansbl.

4.2.6 PeaktuBHble coruta. Ha3znadenwe u TpeOoBaHMS K KOHCTPYKIIMH. BBIOOD
KOHCTPYKTUBHOM cxembl. KOHCTpYKIMS M pa3HOBUAHOCTH MEXAHU3MOB YIIpPaBJICHUS
peakTUBHbIMH corulaMu. PeBepchl Taru. Hasnauenue u (QyHKIUM pEBEPCUBHBIX
YCTPOMCTB, HX Kiaccupukanus. BbpiOOp KOHCTPYKTUBHOW CXeMbl M 3JIEMEHTOB
KOHCTPYKLIMM PEBEPCUBHOIO ycTpoWcTBa. Pacuersl Ha NPOYHOCTH 3IIEMEHTOB
KOHCTpyK1uui conel. [Ipumensemsle maTepuanbl. CHUKEHHE IyMa pEaKTUBHOW CTPYH.

4.2.7 PenykTopbl, NIX KHHEMaTHYECKHE CXEMBI, Pa3HOBHJIHOCTU KOHCTpyKuMil. Pacuer
JeTaliell peyKTOPOB Ha IPOYHOCTh. [[puMeHsieMble MaTeprabl.

4.2.8 OCHOBHBIE  BONPOCHI MPOEKTHPOBAaHUS OOIIEH KOHCTPYKLMHU JBUTaTens.
MonaynbHOCTP KOHCTPYKLMH JBUTAaTENIed, CHCTEMA TIJaBHBIX pPa3beMOB KOPITYCOB.
Cucrtembl OXJaXIEHUs ABMUraTess, Nepenycka U oTOopa BO3AyXa, APEHAKUPOBAHMS
MIOJIOCTEH, KOHCTPYKLIMS CHCTEM YIUIOTHEHMH. CHCTEMBl CMa3Ku MOJIIMITHUKOB
poTOpOB, oOecrieueHre HaJeKHOCTH pPA0OTBI CUCTEMbl CMas3Ku. lIpoekTupoBanue

TpyOOIIPOBOIOB.
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429 Konctpykius npsimorounsix BPJI. JI03BykOBBIE M CBEPX3BYKOBBIC BXOJHBIC
ycrpoiictBa npsimorounbix BPJI. Cucrempl ux perynupoBaHus. PeakTuBHBIE coILia.
Oco0eHHOCTH KOHCTPYKIUM KaMmep cropanus. CucTeMBbl U arperarbl 101a4u TOIJIMBA B

KaMmepbl cropanus. KOHCTPYKIMS KOPIYCOB M YCTPOMCTB IMOABECKH MNPSIMOTOYHBIX

BPI.

4.3 Junamuxa u npounocmos KOHCMpPYKyuil

43.1 CoBpeMeHHBIE METO/bl pacueTa HarpsLKEHHO-Ae(GOPMUPOBAHHOTO COCTOSIHUSA U
KosieOaHui »neMeHTOB KOHCTpykiuu BPJl. OcCHOBHBIE COOTOHOLICHHUS TEOPHUH
ynpyrocti. OCHOBBI METOJJa KOHEUYHBIX 3JIEMEHTOB.

4.3.2 Metoapl OIEHKH CTATUYECKON MPOYHOCTH PabOUYUX JIOMATOK KOMIIPECCOPOB U
TypOUH Pa3INYHBIX KOHCTPYKIUi. [leiicTByOmue yCHins, BOZHUKAIOIINE HAPSKCHNU,
3anackl podHocTd. OcobeHHOCTH pacyeTa TYpOMHHBIX JIONMaToK. TemmeparypHble
HalpsDKEeHUs, MOJI3y4ecTh MaTepraia, MaJOLUKIOBas IPOYHOCTb.

4.3.3 MeTonbl OICHKH CTATUYECKOW MPOYHOCTH JHUCKOB TYpOMH W KOMIIPECCOPOB.
3amacel MPOYHOCTH. Pacuer MAHMCKOB, HaXOASIIUXCA B  YIPYro-IUIaCTUYECKOM
coctosHuu. [lepopmanius 1 HanpsHKEHUs U3rubda IUCKOB.

4.3.4 MeTosbl OLIEHKH MPOYHOCTH M IMOJI3YYECTH BBICOKOTEMIIEPATYpPHBIX 3JIEMEHTOB
KOHCTPYKIUMI KaMmep CropaHus. MeToapl NOBBIMIEHHWS NPOYHOCTHOW HAIEKHOCTH
JIBUTATEIICH.

4.3.5 JluHaMuyeckue CcHCTeMBbl Ta30TYpOMHHBIX IBUraTeledl W MX MOJeTUpOBaHHE.
CoOcTBeHHbIE YacTOTHI U (OPMBI KOJIEOAHUH POTOPHO-KOPITYCHBIX CHUCTEM JBHUraTeNs.
[TpryrHBl BO3HWKHOBEHHS BHOpAIMii W pPE30HAHCHBIC SBJICHUS B JTUHAMHYECKHX
cucreMax JBWTareNs. MOJAEINpPOBaHNE aMIUIATYJHO-9aCTOTHBIX  XapaKTEPUCTHK
JIBUTATEIIS.

4.3.6 Konebanus pabouymx J0omaTok TypOMH M KOMIIPECCOPOB, METOJBI UX pacyera.
[TpruwHbI, BBI3BIBAIOIINE KOJEOAHUS JIOMATOK, PE30HAHCHBIC YacTOTHI BpAIICHUS
potopoB. [lyTu ycTpaHeHHs OTTacHBIX BUOPAIIHIA JIOTIATOK.

4.3.7 CoBMecTHBIE KOJIeOaHUS JIOTIATOK M JTUCKOB Ha pabouuX peXUMax JBUTATENIEH.
Kputnyeckue 4actoTsl BpalleHusi AUCKOB TypOUH M KOMIIpeccopoB. MeTobl pacueTa
COOCTBEHHBIX M PE30HAHCHBIX KOJICOAHUH CHCTEM JTUCK-JIOTIATKH.

4.3.8 Konebanust poTopoB B popMe perysipHbIX U HEPETYIIPHBIX Mpereccuii. MeTo b
pacyera COOCTBEHHBIX (OPM M YACTOT HpELECCHpPOBaHUS POTOpoB. Kputnueckue

4acTOThl BpaulleHUs pOTOpoB. JlpyrWe IMpUYMHBI BO3HUKHOBEHHMS PE30HAHCHBIX
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Kojebanuit potopoB. CriocoObl 0OpHOBI C OMACHBIMU BHOPALMSIMHU POTOPOB. YTPYTO-
JneMIQepHBIE OMTOPHI POTOPOB, UX PACUET U MPOCKTHPOBAHUE.
4.3.9 ABTOKOJIE0aTEIbHBIE U HECTALIMOHAPHBIE MPOLIECCH] B KOHCTPYKIUAX JBUTATEICH.

MeTo1pl OIICHKH YCTAJIOCTHOM MPOYHOCTH U BUOPAITMOHHON HA/IC)KHOCTH JIBUTATEIICH.

5 KOHCTPYWPOBAHUE PAKETHBIX IBUTATEJIEHN
5.1 Oouwgue 6onpocel npoeKmMuposanus

5.1.1 Ob6nactu npumenenuss JXKPJl, cpaBHeHue C JApyruMu TUIAMHM JIBUraTesen
netaTenbHbIX armapaToB. Knaccudukanus XXPJI. TpeboBanus, npeabsasisembie K XKP /]
B 3aBUCUMOCTH OT c(hep MPUMEHEHHUS.

5.1.2 [Taesmoruapocxemsr (ITI'C) XKPJ, obmme tpedoanus k I1I'C, cnenmduueckue
tpedoBanus Kk [1I'C. IIpumeps! I1I'C paznuunbix Tunos KP/I.

5.1.3 [Tonstue o 3amycke u BbikatoueHun JKPJ[. TpeOGoBanust K 3amycky u
BBIKJIFOUEHMIO. THIIBI 3aITyCKa U UX BIUSHHE HA CXEMY U KOHCTPYKIIMIO IBUTATEJIS U €T0
a51eMeHTOB. CrIocOOBI 3aKUTaHUSI KOMIIOHEHTOB TOIIMBA. CXEMHBIE U KOHCTPYKTUBHBIE

crocoObl o0ecreyeHus: HaJeKHOTO 3aMyCKa U BBHIKJIIOUECHUSI IBUTATEIIA.

5.2 Konucmpykyusa u pacuem kamepwt u 2azozenepamopos 7KP/[

5.2.1 OmnpezneneHre OCHOBHBIX pa3MepoOB KaMephl U CIIOCOOBI NPOQHINPOBAHMS COILIA.
CunoBble cXeMbl KaMep U Ta30TeHepaToOpOB.

522 KoHncTpykTuBHBIE OCOOEHHOCTH Yy351a oOosiouek. CHUIIOBBIE U TeMIlepaTypHbIE
Harpy3ku. Cxembl CBs3bIBaHMS 0005104eK. KOHCTpYKTHBHBIE M TEXHOJIOTHYECKHE
0COOEHHOCTH  Pa3MUYHBIX CXE€M CBs3bIBaHMsS. KOHCTpyKIMS TOSICOB  3aBECHI.
[IpumeHnsieMble MaTEpHUAIIBI.

523 KoHCTpyKIIMS TOJOBKHM: CHIIOBBIE CXEMBI, OCOOCHHOCTH MPOCKTHPOBAHUSI.
[TpumeHsiemMble MaTepUabl.

5.24 Pacuer Ha MPOYHOCTH AIIEMEHTOB KaMephl U ra3oreHepaTopa. AHajIn3 Harpy3ox.

525 Mertonsl pacdeTa Ha HMPOYHOCTH 000JOYEK KaMep, HaXOISIIMXCS 3a TPeaesioM
ynpyrocty. Pacuer Ha npo4HOCTh cBA3el. OnpeneneHne yCTONYMBOUTH coruia. Pacuer
U IPOYHOCTH TOJIOBKH KaMep.

5.2.6 Cucremsl Ttemo3amutel 31emMeHTOB Kamepbl JKPJI. Xapakrepuctuka cucreM
teruo3amuThl. IIpoTouHoe oxnaxknaeHue. PaamanuoHHOe, €MKOCTHOE, aOJsALMOHHOE,

3aB€CHOC U TPAHCIIUPALTMOHHOC OXJIAXKIACHUA. TGHHOI/ISOJIHHI/IOHHBIC IOKPBITHA.
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5.3 Cucmema nooauu KOMROHEHM 06

5.3.1 Boitecuurenshbie cucreMsl nojgaun torumea (BCIIT). KoHcTpykTuBHBIE y3iIBI,
Bxosmue B BCIIT. Pacuer Ha mpounocts 3nemenToB BCIIT. CriocoObl KOMITOHOBOK
snemeHToB BCIIT. Marepuansl, npumensemsie B Matepuasiax BCIIT.

5.3.2 Hacocnpie cuctemsr nomaun tormBa (HCIIT). Dnementsi, Bxomsume B HCIIT.
Knaccugukanus u ocHoBubie anmemenThl THA. Croco6sr 3amycka THA. V3ner THA.
["a30BbIe TYpOMHBI, UX THIIBI, COCTABHBIE AIEMEHTHI TYpOUH M HacocoB. IIpumMenHsiemMble
marepuansl Juid jaetanedl TypOuH. lleHTpoOekHble Hacochl, UX KiIacCU(pUKALMSL.
OJeMeHThl HAacOCOB, MX KOHCTPYKUMsA. BiusHue QU3MKO-XMMHYECKHX CBOMCTB
KOMIIOHEHTOB Ha KOHCTPYKIMIO Hacoca. [Ipumensemble marepuanbl. OceBble HACOCHI.
KoncTpyknus oceBbix HacocoB. CriocoObl pa3rpy3KH OCEBBIX HACOCOB OT OCEBBIX CHJI.

5.3.3 VYmnornenuss B THA, ux knaccudukanus u KoHCTpykuus. Pacuer ycunuii B
JJIeMEHTax yIUIOTHeHHH. OO0nacTh MNpUMEHEHWs TeX WIM UWHBIX YIUIOTHEHUH.
Marepuansl KOHTaKTHBIX IIap YIUIOTHEHUH.

534 Penykropet THA, uX KuHEMaTHdyecKHMe CXeMbl U 3yeMeHThl. CrocoOsl
OXJIAKJEHUS JIeTaled PENyKTOPOB.

5.35 [Tonmmnuauku poropoB THA. BinusiHue cBOMCTB KOMIIOHEHTOB Ha KOHCTPYKIIHIO
noAMUIMHUKOB. CrocoObl pa3rpy3Ku omop oT oceBbx cuil. CriocoObl 0TBOJA TEIIa OT
MOJIIINITHUKOB.

5.3.6 Pacyer Ha npouHocTh 251eMenTOoB THA. Pacuer Ha po4YHOCTH BaJIOB, KOPIIYCOB,
T dy30poB, AMCKOB, JONATOK. PacyeT MMCKOB Ha pa3pyllarolife YacTOThl BpaIlEeHUs.
Cwibl ¥ MOMEHTHI, BO3HHMKAIOIIME B JOMAaTKaXx TYpOMH M HAcOCOB Npu padore.
OcoOeHHOCTH pacyeTa Ha MPOYHOCTh KOJIEC LEHTPOOEKHbIX HacocoB. Hopmbl
MIPOYHOCTHU Ha OCHOBHbIE AeTann THA.

5.3.7 Kputnueckue 4vactoTsl BpaiieHHs poTopoB. KpuTuueckass dactoTa BpalleHHs
Baja ¢ auckoM. [lonstue o "xectkoM" u "ruOkoM" Base. CBSI3b MEXKIY KPUTUYECKOM
YacTOTOW BpAaIllEHUS U 4YaCTOTOM COOCTBEHHBIX M3TMOHBIX KojeOaHuil. Kputuueckas
YacTOTHl BpaIlleHUsI BECOMOro Bana 0e3 nuckoB. OmnpeneneHne KPUTHUECKONH YacTOThI
BpAIEHNUs M PE30HAHCHBIX PEKMMOB B OJJHOJMCKOBBIX U MHOTOAMCKOBBIX poTopax 0e3
yuyera M C y4eTOM THPOCKOIMMYECKOro MOMEHTa. lIpereccMoHHOEe NBH)KEHUE BaJIOB.
Kpurnueckue yrioBele CKOpOCTH ¢ yueToM TpeHus. Cpencrsa 60pbObl ¢ KpUTHUECKUMU

JaCTOTaMU BpaIllCHUA.

5.4 Konucmpykyusa u pacuem azpezamoe agmomamuxu u pezynuposanusn KP/]

5.4.1 Knaccudukanus arperatoB: TpeOoBaHUs, TPEABIBISIEMbIC K arperaTam.
20



5.4.2 ToruMBHBIE KJIANMaHBl: KOHCTPYKTHBHBIE CXEMBI, KOHCTPYKIHs, OCOOCHHOCTH
NPOEKTUPOBAHUS U TOBOAKH. OCOOEHHOCTH pacyera, IPUMEHIEMbIE MaTePHAIBL.

5.4.3 Perynaroper: TpebGoBaHus, mpenbsBisieMble K HUM. KOHCTPYKTHBHBIE CXEMBI.
KoHCTpyKIIMST OCHOBHBIX 3JEMEHTOB. BbIOOp THma H pacdyer XapaKTepUCTUKU
YYBCTBUTEIBHBIX  JJIEMEHTOB. Pacder pacXomHBIX 3JeMeHTOB. [IpumeHsiemble
MaTepuabl.

5.4.4 ITHeBMOKIanansl U BEHTUWIU. PEIyKTOpBI U PETYIATOPHI IIOCTOSHCTBA JABJICHHUS,
KinaccuuKanuss ¥ OCHOBHbIE TpeOoBaHMsA. KOHCTPYKTHBHBIE CXEMBI, OCOOCHHOCTH

OJIEMCHTOB KOHCTPYKIIUH. HpI/IMeHHeMHe MaTCpualibl.

5.5 Pakemmnuie osucamenu na meepoom monauge (PATT)

5.5.1 Knaccugukarnus u oonactu npumenenust PJITT. KoMnoHOBOYHBIE CXEMBI PaKeT ¢
PATT wu nBurareneii. OCHOBHBIE OIICHOYHBIE MapaMeTphl ABUTATENICH M TpeOOBaHUS,
HpPEeIbBIsEMbIE K HUM.

5.5.2 KoHncTpykius aBurareneil ¢ BKJIAIHBIM U CKPEIJIEHHBIM 3apsJIOM.

5.5.3 Bo160p paGouero naBnenust B kamepe cropanus. KoHcTpykuus 3apsi10B TBEpAOro
TOMJIMBA W ONpeJesieHHe OCHOBHBIX NapameTpoB. CrocoObl M3rOTOBIEHMS 3apsa.
OnpeneneHue HanpspKEHUH B 3apsiie NpU ONUPAHMM HAa BBICTYI WJIM PEILETKY; B
CKPEIUIEHHOM 3apsjie TMOJ| JeHCTBUEM BHYTPEHHETO JaBJICHHS; YY€T MECTHBIX
HaANpPsDKEHUH B 3apsijie co CI0XKHOU (popmoii KaHama.

5.54 KoHcTpykuust kopmyca ABuratenss U ero siaeMeHTOB. OOeuwaiika aBUraTens.
Bo3MoHBIE KOHCTPYKTHBHBIE BapuUaHThI U CHOCOOBI €e M3roToBjieHus. KoHcTpykuus
nHum. OmnpeneneHue HaNpsKEHUH W BBIOOP ONTUMAaiIbHOW TONIMHBL. CrocoObl
COoeIMHEHUs] o0edallku ¢ JHHUIIEM. HaXOXICHHE ONTHUMAJIbHOTO COEIUHEHUS
MUHHMAaJIbHON MAacchl, yJOBIETBOPSIOIIETO TPEOOBAHUSAM TEXHHYECKOTO 3aJaHHs IO
macce. Ocobennoctn KoHCTpyKuuu kopnycoB PJITT u3 creknomiactuka U crnocoObl
HAXO0X/ICHUS ONTHMAaJIbHOU TOJIIMHBI CTEHKH, METOJBl pacyeTa KopIyca JBUTraTeNs Ha
MIPOYHOCTH ¥ HECYITYIO CITOCOOHOCTb.

5.55 KoHcTpykiusi cornoBeix o6sakoB. OrmpenesnieHne pa3MepoB KOHHYECKOTO H
npodIMpPOBaHHOTO coruta. KOHCTpYKIMS MHOTOCOIIJIOBBIX OJIOKOB JUIsSl YIPaBIIsieMbIX
U HEYIPABIIIEMbIX paKerT.

5.5.6 Tepmonszonsamuss kamepsl cropanus. Pacuer Ttommmeabl u3omsaiuu. Cucrema
BOCIUIAMEHEHUS 3apsiia ABurarens. Pacuer HaBeCKU BOCINIAMEHUTES.

9.5.7 KoHcTpyKiusi yCcTpoHCTB Hambosee pacnpoCTpaHEHHBIX CIIOCOOOB YIPABICHHS

BCKTOPOM TATM ABHUIATCIIA: IIOBOPOTHBIC M KadarOIIMUECsd COIlIa, ,I[e(bJ'IeKTOpBI, HacaJKu,
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6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8
6.9

BBIZIBMDKHBIC IIWTKHU, BAYB TIa3a, BIIPBICK XHUJIKOCTH. V3bI OTCCYKH, O6Hy.]'IeHI/I${ u

peBepca TATH.

6 KOHCTPYUPOBAHUE JIBUT' ATEJIE BHYTPEHHET' O CTOPAHUS

3amava u 0o0IIasi cxeMa MPOSKTHUPOBAaHUs JABUTATENNe BHyTpeHHero cropanus (/IBC).
Opranuzanus nporecca npoektupoBanus. Knaccudukanus. D1eMeHThl TOMpeIMETHOMN
¥ QYHKIIMOHAIBHOHN IEKOMITO3UIIHH.

Koprmychbie netanu: ¢pyHIaMEHTHBIE pPaMbl, CTAHUHBI, CTOMKH, KaPTEPHI.

Hununanapsl. Jletanu v GyHKIIMOHATBLHBIE SJIEMEHTHI MTOPITHEBOUN TPYIIIIHL.

Mexanusm razopacnpezaeneHus. Pacuer u KOHCTPYKIMSI JIEMEHTOB: KJIalaHoB, CeAelN U
HAIpaBJSAIOIMN BTYJIOK, HPY)KMH M MeXaHU3Ma IpuBojaa kianaHoB. llleneBoe u
30JI0THUKOBOE ra3opacipesieiicHue.

Brnycknast u BbiltyckHasi cucteMbl. OUibTphl. ByckHbIE U BBITYCKHBIE TPYOOIPOBOIBI.
ArperaTtbl HajjyBa: CXEMbl, OCHOBHBIE 3JIEMEHTHI TYypOOKOMIIpeccopa M CHCTEMbI
peryinupoBaHusl.

Cucrema TomnuBonutanusa. KoHCTpyKIus 2neMeHToB cucteMbl. KOHCTpyK1Ms U pacuer
kapOropaTtopoB. CrcTeMbl MUTAHUS C HEMOCPEICTBEHHBIM BIIPHICKOM TOIINBa. CHucTemMa
NUTAHUS AU3eJIei: KOHCTPYKLUS, pacueT (OpCyHOK U HACOCOB.

Cucrema cmaszku JIBC. Cxema, KOHCTPYKIMSI, pacueT M MPOEKTHUPOBAHUE DJIEMEHTOB
cuctembl. O030p U aHANU3 KOHCTPYKIUI YIIJIOTHEHUH.

CucreMa OXJIaKIEHHS: CXEMBI, JJIEMEHTBI, KOHCTPYKLUS U IPOEKTUPOBAHHUE.
Ocob6ennoctu koHcTpykiu JIBC pa3nnyHOro Ha3HauyeHUs U MEPCIEKTUBBI Pa3BUTHUS

koHcTpykuuu JIBC.

7 TEXHOJIOT'HUSI TIPOU3BO/ICTBA JIBUTATEJIEN JETATEJBHBIX
AIIITAPATOB U UX ATPET'ATOB

7.1 Coepememtoe cocmosHue mexHojiocuu npou3eodcmea osuzameineil

Jemamenvublx annapamos (JIA) u ux azpezamoes

PaboThl 0TeUeCTBEHHEIX YUCHBIX B 00JIaCTH TEXHOJIOTHU HBI/IFaTeHeﬁ " arp€ratoB: OCBOCHHC

MPOW3BOJCTBA JeTallell W3 HOBBIX MaTepUaloB; pa3padOTKa MPOTPECCHBHBIX METOJIOB
MOJTyYeHHUsI 3aroTOBOK, OOpabOTKH JaeTaieil M COOpKH; HCCIEeNOBaHUS B OOJACTH CO3JTaHUS
HOBBIX TEXHOJIOTHUYECKUX TPOIECCOB M M3YYCHUS MX BIMSHHS Ha SKCILTyaTallHOHHBIC CBOWCTBA
17631 (17178 pa3paboTka  BBICOKONIPOU3BOIAMTEILHOTO o0opynoBaHus, WHCTPYMEHTA;

aBTOMAaTu3alusa TCXHOJOTHICCKUX IMMPOLCCCOB, UX MTPOCKTUPOBAHUA U YIIPABJICHUA.
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7.2 Texnonozuunocmep KOHCMPYKYUIl 0guzameineii U azpezamos J1emameabHblx

annapamoe

7.2.1 [lonsAiTHE TEXHOJOIMYHOCTH KOHCTPYKLHH JBMUIAaTeis, arperara, UX Yy3JI0B U

z[eTaneﬁ, TEXHOJOTUYHOCTE MAaTCpUajIOB. OCHOBHBIEC U BCIIOMOTaTeIbHEIC MMOKa3aTeln

TEXHOJOTUYHOCTH.
71.2.2 TexXHONOTMYHOCTh METAJUIMYECKUX U HEMETAJUIMYECKUX JIETAJIEH, TOJABEPIacMBbIX
MEXAHUYECKOM, NEKTPOPU3NIECKOI u ANEKTPOXUMUYECKON o0paboTke.

OO0pa0aTpiBa€MOCTh MAaTEPHUAJIOB BBICOKOHArpYKEHHBIX JeTajel, paboTarolux IpH
BBICOKMX TeMIlepaTypax, LIUKINYECKHMX HArpyKeHUsX, M METOIbl YIy4lIeHHUs HuX
oOpabarpiBaeMOCTH  0€3  CHW)KGHHS  OKCIUTyaTallMOHHBIX  KadyeCcTB  JIeTallei.
TexXHONOTHYHOCTh JIeTaliel, MONyYeHHBIX OOBEMHBIM Ie(POPMHUPOBAHUEM U JIUTHEM,
CBapHBIX U MasHBIX KOHCTPYKUUI. TeXHOIOrMYHOCTh M MPUHIMIIBI KOHCTPYMPOBAHUS
JeTajei u3 KOMIa3UIMOHHBIX MaTepHUajIoB, BKIKOYask IOKPBITHUS.

7.2.3 TexHomornueckoe o0ecreueHrne Co3aHusl HOBBIX KOHCTPYKIIMM JETAJIeH U Y3JI0B
JBUTATENe: MOHOKOJEca KOMIIpeccopa M TYpOHHBI; IIMPOKOXOPAHON IyCTOTENON
JIOTIATKM BEHTUJIATOPA C COTOBBIM 3aIIOJIHUTENIEM; BBICOKOTEMIIEPATYPHOM JIONATKH C
OpPUEHTHPOBAHHONH MOHOKPUCTAJUIMYECKONW CTPYKTYpPOH CcOCTaBHOH U 000JI0UKOBOM
KOHCTPYKIMH; CBAPHOI'O pPOTOpa KOMIIpEccopa.

7.2.4 Teopernueckre OCHOBBI TEXHOJOTMYHOCTH COOpPKH JBUTATElIed U arperaros.
Obecneuenne yno6ctB cOopku. OnHopazoBast cOopka. MopaynbHas KOHCTPYKIUS

COBPCMCHHBIX JIBUTaTEIICH.

7.3 Texnonozuueckas no02omoeKa npou3eo00cmea oguzameieil U azpe2amos

JiemamelbHblX annapamoeé

7.3.1 CTpyKTypa TEXHOJOTMYECKOM MOATOTOBKM MPOU3BOJICTBA HOBBIX M3CIIHM.
Ennnas cucreMa TEXHOJIOTMYECKOW MOArOTOBKH Mpou3BojacTBa. COBEPIIEHCTBOBAHUE
METOJIOB U CPEJCTB TEXHOJOTHYECKON IMOATOTOBKH. [IpHHIIMIIBI OCTPOEHUSI CUCTEM
ABTOMATHU3UPOBAHHOTO TIPOSKTUPOBAHMS TEXHOJIOTUUECKON MOTOTOBKHU MPOU3BOICTBA.
TexHonornueckass kimaccudukamnust JAeTaneil W y3J0B JBHraTelied M arperaros,
TUMA3ALUS [TPOLIECCOB UX U3TOTOBIICHHUS.

7.3.2 CoBpeMEHHBICE  METOJbI  TEXHOJOTHYECKOTO  OCHAIIEHUS  MPOU3BOJICTBA.
PanmronansHbIe METOAMKHK pacyeTa MPUCIOCOO0IeHUN Ha TouyHOCTh. Knaccudukanus u
METO/Abl YHU(PUKAIMK JIeTalieil 1 COOPOYHBIX €IUHHI CTICIHATbHON TEeXHOJIOTHYECKON
OCHACTKH i WHCTPYMEHTA. [lepenanaxuBaeMele, YHHUBEpCaTbHO-COOpPHBIC

MIPUCTIOCOOJICHUSI.
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7.3.3 Co3anue CrenuagbHOTO U CHEIUATN3UPOBAHHOTO O0OPYIOBaHMS OOpaTUMOMN
KoHCTpyKIMU. Knaccudukammst oOpadaTbiBaeMbIX MOBEPXHOCTEH NeTaneld U THUIIOBBIC
cXxeMbl pabouux JBW)KEHUH o00OpyHoBaHMs. ArperupoBaHue ©  yHH(pUKanus
ABTOMATH3UPOBAHHOTO 00OPY/IOBaHHS B JBHUraTelie- U arperaToCTPOCHUH.

7.34 Teoperndeckne OCHOBBI CO3JIaHHSI M MPUMEHEHHS T'MOKUX aBTOMATH3UPOBAHHBIX
cucteM. BwIOOp pamnmoHanbHONW CTENEHH AaBTOMATHU3AallMd W YPOBHS THOKOCTH B

3aBUCHMOCTH OT CepHﬁHOCTH IMPpOU3BOACTBA I[BI/II‘aTCJIE':ﬁ " arperaTtos.

7.4 Texnonozuueckue memoost odecneueHus Kauecmea oguzamenei u azpezamoe

JiemamelibHblX annapamoeé

7.4.1 CoBpeMEHHBIE TEXHOJIOTMUECKHE METOJbl TOBBIMICHUS] JKCIUTyaTallMOHHBIX
XapaKTEPUCTUK JBUTATEJICH M arperaToB ¢ y4eTOM CIEeHU(PUISCKUX YCITOBUN PabOThI UX
JeTaliel, UCTIBIThIBAIOIINUX BO3/ICHCTBHE BHICOKMX TEMIEPATyp, OONbIINE CTATUYECKUE U
NEpPEeMEHHbIE HANpsOHKEHUS, 1 OCOOCHHOCTH KOHCTPYKILMHU: clokHas (opma aeranei,
Majasi KECTKOCTh, IIUPOKOE TMPUMEHEHHE TPYAHOOOpaOaThIBAEMbIX MaTepUaIOB
(TYroriaBKux, *apoIlpOYHbIX M TUTAHOBBIX CIUIABOB, BBICOKOJIETUPOBAHHBIX CTaJieH,
KOMTMA3UIIMOHHBIX MaTEPHAIIOB).

74.2 Oco0OeHHOCTH TPUMEHEHHs] CTaHJAPTHOM CXEeMbl T[OKa3zaTeleil KadecTBa
MPOIYKIIMM B TEXHOJIOTHH JABUTaTeNei u arperatoB JIA. dopMupoBaHUEe BBIXOJIHBIX
nmapamMeTpoB KauecTBa HW3JACIUNA B TpoOIeccax IMOIyYeHUsT 3aroTOBOK, 0OpabOTKH
netaneit u cOopku. Poib (U3NKO-MEXaHUYECKOTO COCTOSIHUS MOBEPXOCTHOTO CIIOS U
MUKpPOTEOMETPUU TOBEPXHOCTEH JeTanell B 00ecreuyeHNH MPOYHOCTH, KOPPO3SHOHHOM
CTOMKOCTH, TEIUIOOTAaYd U KOI(PPUIIMEHTOB TOJIE3HOTO AeHCTBUA. Du3nUecKue
METO/bl MCCJICIOBAHMS M KOHTPOJISI CTPYKTYpbl MaTepualia AeTaliel W OCTATOYHOTO
HaIPSKEHHOTO COCTOSIHUS, @ TAKXKE CTPYKTYPbl HOBEPXOCTHOTO CJIOS I€TaNel CI0KHOM
dbopMBI TIOCIIE HM3TOTOBJICHUS, B TIPOIECCE BO3JEHCTBUS BBICOKUX TEMIIEpaTyp H
HanpspkeHud. OcoGeHHOCTH U 00JacTH MpUMEHEHHs Ae(opMa UOHHOTO YIPOYHEHUS
MOEPXOCTHOTO CJIOS B OMNACHBIX 30HAX JeTajedl ABUTaTeNsa. 1exHOoJoTHYecKas
HACJIEJICTBEHHOCTh MPU PErJIAMEHTALIMH KaueCTBA OBEPXOCTHOTO CIIOA.

743 OO06001IeHHOE TOHSATHE O TOYHOCTH W3TOTOBIEHHUS W3ACTUN C 3aJaHHBIMU
napamMeTpamMu (T€OMETPUUECKUMH, (PU3NUECKUMH W XUMHU4Yeckumu). CoBpeMeHHBIE
METO/Ibl aHaju3a W MPOTHO3UPOBAHHUS TOYHOCTH OOpPaOOTKH M COOpPKM JBHTATeiei U
arperaroB. CTaOWJIBHOCTh TEXHOJOTUYECKHX IMPOIECCOB M IYTH €€ IMOBBIIICHUS.

KOHTpOJIB n  periiaMCHTalusA TCXHOJOIMMYCCKUX OCTATOYHBIX HANPSKCHUA IJIA
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COXpaHEHMs 3aJaHHOM TOYHOCTH B MPOIECCE€ SKCIUTyaTallud B YCIOBHSX BBICOKHUX
TEMIIEPATYp U BUOPOTIEPETPY30K.

744 TexHomoruueckue crmocoObl  OOOCHOBaHHMSI MPOYHOCTH W HAJACKHOCTH
OXJIQXKICHUS] BBICOKOTEMIIEpaTypPHBIX 3JIEMEHTOB JIBUTATENs, U3TOTOBIISIEMbIX U3 JIUTHIX,
HITAMIIOBAaHHBIX, CBapUBAE€MbIX, IMasgHbIX 3arOTOBOK M 3aroTOBOK, IIOJTYYEHHBIX
METOJJaMH [OPOLIKOBOM METaJNTypryy, UCI0JIb30BaHUE 3aLIUTHBIX TOKPBITUH.

745 KoHTpoJIb 1 persiaMeHTanys HOpUCTOCTH ABUTATENEH ¢ OXJIAXICHUEM IIPOLYBKON
Op WM BBHIIOTEBaHHWEM. TEMIOBbIE METOAbl KOHTPOJS BBICOKOTEMIIEPATYPHBIX
netaned. TeXHONIOrnYecKre UCIBITaHUs POYHOCTU U HAJEKHOCTHU JIeTallel U COOPHBIX
€AMHMI] JBUTATENsl U arperatoB. Meroabl KOHTpoOJii U oOecrnedeHHe HaAeKHOCTH

TCIIJIOBBIX CHCTEM ABUIAaTCIIA ITOCJIC U3IOTOBJICHUAA.

7.5 Ilpozpeccusnvie memoovl uzzomosienus oemaeil guzameineil U azpezamos

JiemamelibHblX annapamaoeé

7.5.1 Hayunbie OCHOBBI MamoOOTXOJAHOW W OE30TXOAHOW TEXHOJOTMHM H3TOTOBJICHHS
palMOHAJIBbHBIX 3arOTOBOK J€Tajei JBUraTellied M arperaroB ¢ NPUMEHEHHUEM HOBBIX
croco6oB  GopmoobOpazoBanus, obecneunBaronx mnosbimeHne KM, ynydmeHue
MEXAHUYECKHUX CBOWCTB U3JIEIMN U TIOBBILIEHUE YPOBHS MEXaHU3AL[UH IPOU3BOJICTBA.

7.5.2 Oco0OeHHOCTH JHUThbsI TOYHBIX 3arOTOBOK JeTaliell JABUraTeled U arperatoB u3
CHEIHAJIbHBIX CTajiel, KapOMpPOYHbIX, THUTAHOBBIX, AaJIOMUHUEBBIX, MarHUEBBIX,
MEIHBIX U JIPYTHX CIUIaBOB. lIporpeccuBHBIE TEXHOJIOIMYECKHE IMPOLECCHl JUThS U
UCIIOJIb3yeMOoe 000pyI0OBaHHE: METO/Ibl HAIIPABICHHON KPHCTAJUIN3ALUH, IPUMEHEHUE
BaKyyMHOTI'O BbICACBIBAaHUS U JPYyTHE.

7.5.3 [Tpouecchl  00BEMHO-TIACTUYECKOTO  JeOPMUPOBAHUS B IPOM3BOJCTBE
3arOTOBOK JIeTalel M XapaKTEpUCTHKA HX TEXHOJIOTMYECKHX BO3MOXHOCTEH.
[TocnenoBarenbHoe (GopmMooOpa3oBaHHe JeTaleil ABUTraTrened W MEepCHeKTHBBI HX
MpUMEHEHUS Tpu 00pabOTKE BHICOKOIIPOYHBIX CIIABOB. AHAIHM3 MPOIIECCOB 00pabOTKH
METAJIJIOB /IaBJIEHUEM B PEXUME CBEPXIJIACTUYHOCTH, B M30TEPMHUUYECHUKX YCIIOBUSX,
BBICOKOCOKOPCTHAs IUTaMIIOBKa, IOpsY€e M XOJIOJHOE BaJbLEBAHUE, MEPUOIUYECKAS
npokaTka u apyrue. OcoOGeHHOCTH (HOpMOOOpPa30BaHMS TOHKOCTEHHBIX 000J0YEK
nBurareneil. M3roTtoBieHHEe TOHKOCTEHHBIX JE€TAJIE HMMITYJIbCHBIMA  METOJIaMH
dbopM0o0Opa3oBaHUs U POTALIMOHHBIM BbIaBIMBaHUEM. Packpoil TMCTOBBIX MaTepuaioB
¢ noMo1uso OBM.

754 3HaueHue CBApKU M NMalKu B Npou3BoAcTBe asurarencii JIA. Bunabl cBapHbIX U

nasiHpIX coenuHeHni. Knaccudukanus METoIoB CBapku M Maku. Metammyprudeckue
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IPOIECCHl IPH TEPMUUECKUX MeToJax cBapku. OCHOBBI TEOPUU TEIIOBBIX MPOLIECCOB
IIpU cBapKe. BiusiHMe cBapouHOro mpoliecca Ha CBOMCTBAa MaTEPUaIOB.

755 TexHosmornueckue IIPOLIECCHI TEPMUYECKOH, XUMHUKO-TEPMUYECKOH,
TepMOMEXaHUUYEeCKO 00paboTKM neTaneil M MX XapaKTepUCTHKa. TeXHOJIOTHYecKoe
000pyJOBaHUE U CPEICTBA KOHTPOJIS.

7.5.6 OcHoBHBIE TIPOOJIEMMBI MOBBIICHUS SPPEKTUBHOCTH 00pabOTKH pe 3aHHEM.
CoBpeMeHHbIE METO/IbI TEOPETUUECKOI0 paciyeTa 1 AKCIIEPUMEHTAIbHON OLIEHKH IoJIeH
negopmaluy, HaNpsDKEHUH M TeMIlepaTyp B 30HE PE3aHus, BIMSHHME HA HUX YCIOBHH
00pabOTKM U CBOMCTB MaTepuasioB. MexaHu3M 00pa30BaHMs OCTATOYHBIX HAIPSKEHUH
U Hakiena npu pe3annd. OOpabaTHIBAEMOCTh pE3aHHEM BBICOKONPOYHBIX U
TYTOIUIABKUX MarepuanoB. TodeHue, cBepieHue, Gppe3upoBaHue, Hape3aHHE pPe3bObl,
OPOTSATMBaHUE W IUIM(OBKA >KapONPOYHBIX M TUTAHOBBIX CIUIaBOB. COBpeMEHHbIE
UHCTPYMEHTAJIbHbIE MaTEPUAIIbI.

7.5.7 HayuHnble OCHOBBI TEXHOJIOTMYECKHX IIPOLECCOB IOBEPXOCTHOIO YIPOUYHEHHUS
netaned. XapakTepucTUKa MPOIEeccoB. TeXHOJIOrMuYeckoe 00OpyJoBaHUE U CPENCTBa
KOHTPOJIS.

7.5.8 Knaccudukanus  3aluTHBIX ~ TOKPHITMH MO WX  Ha3HAYeHWIo.  Bumsl
TEXHOJOTMYECKHX  IPOLIECCOB  HAHECEHMsI  MOKPBITMM  HMX  XapaKTepUCTHKA.
TexHonornueckoe 060py10BaHNE, KOHTPOJIb Ka4eCTBA MOKPHITHH.

75.9 OcCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOIPO3UOHHON 00pabotku (330). Obnactb
npuMeHeHus 220 peranelt ABurateneil. AHaiaM3 METONOB M KHHEMATHYECKUX CXEM
990. DnexTpoxuMHueckas U XUMHUYeckas oOpaOoTka JeTayned CloKHOM (opMbl U3
TpynHOOOpabaThiBaeMbIX MaTepuasioB. CHCTEMBI aBTOMAaTHUUYECKOTO pEryJIUpOBaHUS
O3XO B mpoTOYHOM 3jekTponuTe. IlyTHM TOBBIMIEHUS TOYHOCTH U CHIKEHHS
sHeproeMkoctu 9XO.

7.5.10 Pa3smepHas ynbTpO3BYKOBas 00pa0OTKa JeTalied JBHWraTelied W3 XPYIKHX
MaTepuaioB. MexaHu3M ImpoieccoB. MeToJbl MOBBIIEHUS MPOU3BOAUTEILHOCTH M
TOYHOCTH 00pabOTKHU. VYJIBTPO3BYKOBash WHTEHCU(UKAIUS MPOLECCOB pe3aHUs
TPYAHOOOpabaThIBAEMbIX MaTEpPHAJIOB.

7.5.11  TexHoiornyeckoe NMPUMEHEHHE CBETOIYYEBBIX M 3JIEKTPOHHOJIYUYEBBIX METO/IOB
00paboTku aetaneid. TexHoIornueckoe 000pyI0BaHUE U CPEACTBO KOHTPOJIS.

7.5.12 Meronbl  W3TOTOBJICHUS  JIeTallel W3  MHTEPMETALIUAOB,  KEpaMHKH,
KOMITO3UIIMOHHBIX MAaTEpHAIOB C METAUIMYECKOM M HEMETAUIMYECKOM MATpHULIEH,

APMHUPOBAHHBIX BOJIOKHAMH, JICHTAMU U T.1.
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7.6 Texnonoz2un coopku osucamerneii u azpezamos 1emamenbHvlX Aannapamos u ux

Y3106

7.6.1 [TpuHIMIBI pa3pabOTKH TEXHOJIOTUYECKUX MPOILECCOB COOPKHU MU3JENUN C YIETOM
obecrieyeHUss UX HafeKHOCTH. OCOOEHHOCTM COOpPKM  M3AeMUH  MOJYJIbHOH
KOHCTpyKuuu.  IIpuMeHeHHe  cpelICTB ~ TEXHOJOTMYECKOM  KHOEpHETUKH K
IPOCKTHPOBAHUIO OTlepanuii COOpPKH.

7.6.2 [TporpeccuBubie MeToabl cOopku. [lotounas cOopka apurareneir. OxHopazoBast
cOOpKa, MPUHITUIIBI 1 OCOOCHHOCTH.

7.6.3 Metoapl pacueta COOpPOUYHBIX IUIOCKMX M BEKTOPHBIX IIeMed, a Takke
B3aMMOCBSI3aHHBIX HEOJHOPOJHBIX COOPOYHBIX MOTPEIIHOCTEH. MeToabl JOCTHKEHUS
3aJJaHHON TOYHOCTH M KOHTPOJIb Ka4eCTBa COOPOYHBIX TapaMETPOB.

7.6.4 Teopernueckue OCHOBBI OaTaHCUPOBKU: KPUTHUYECKHE U PE30HAHCHBIE YAaCTOTHI
BpALlEHUs POTOPOB: BUOPOIEPErpy3KH, BIUSHHE JWHAMHUYECKUX CBOWCTB CHUCTEMBbI
pOTOp-ONIOPBI  HAa PE30HAHCHBIE PEXHUMBI M OaTaHCHUPOBKY. ODKCHEPUMEHTAIBHO-
pacueTHbIE METOJbI OIpPEIESIICHUS] AKCICHTPUCUTETOB MEKONOPHBIX, KOHCOJBHBIX H
JIBYXKOHCOJIBHBIX pOTOpoB. [Ipumenenne OBM s BbIOOpa METOAA U MTPOEKTUPOBAHUS
TEXHOJIOTUYECKOT0 Ipolecca 6aJaHCUPOBKH.

7.6.5 CoBpemMeHHbIE THIBI COOPOYHBIX COEAMHEHUH W METOJbl MX OCYIIECTBJICHHMS.
OcoOeHHOCTH COOpKHM COCTaBHBIX yacTel B oOuieil cOopku asurateneid JIA, B Tom
quciIe MOJYJIbHOM KOHCTPYKIMU. XapaKTepHble OCOOEHHOCTH MPOLIECCOB NepepadoTKU

u ,Z[e(i)eKTaI_II/II/I 15631(S00%04 83 pe3yibTaTe ux HUCITLITAHUM.

7.7 Texnonozuueckuii KOHMPOb U UCRBIMAHUA OGU2AMENCH U AZPe2am o8

JiemamelbHblX annapamoeé

7.7.1 ABTOMAaTH3aIMsl TEXHOJOTMYECKUX IPOLIECCOB KOHTPOJS U MCIBITAaHUM
nsurateneit u arperatoB (I'’AIIC) Ha HCHIBITaTENbHBIX CTAaHIMIX. ABOMAaTU3UPOBAHHBIE
CUCTEMBbI yImpaBieHUs TexHonorunueckumu mnpoueccamu (ACY TII), ucnbITaHUSIMEI
nBuUrateneil u arperaroB. CucreMa aBToMaTH3anuu HaydHoro skcnepumenta (CAHD)
VCIBITAHUN JABUraTelled M arperaroB. TeXHUYECKHME M INPOrpaMMHBIE CpPEICTBa IS
noctpoenusa I'AIIC, ACY TII, CAHD. Cuctemsl aBTOMaTH4eCKOTO PETYINPOBAHMUS
TEXHOJOTMYECKUX I1apaMEeTpOB MPOLECCOB MCHBITAHUI [JBUTATEICH M arperaros.
ABromaruzanus nporpammupoBaHusa 3agady ACY TII ucneitanuii. ABTOMaTtH3anus
npoekTupoBaHus TexHudeckux cpeacts ACY TII. ABToMaruyeckue peryssTopsl,
U3MEPUTENIbHBIE TOACHUCTEMbl M yCTpOMCTBa KOHTpois. LludpoBbie cucremsbl

pEryJIMpoBaHUs TApaMETPOB UCTIBITAHUI.
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71.7.2 HcnpiTaTenbHble  CTaHOUMUM W CTEHABI JJIs  HCHOBITAHHUS IOJHOPa3MEpPHBIX
nsurareneil. CTeHAbl A1 UCIBITaHUS CUCTEM, arperaToB U y3i0B jaeranei. CTeH bl A
KOHTPOJISI THAPABIMYECKUX CONPOTUBIIEHUN y3JI0B U JeTajel U arperatoB. Mcnbitanus
arperatoB 1 cucreM ynpasieHus JIA u neurarteneil. COBMEIIEHHbIE HCIBITAHMS
JBUTATEJIEH.

7.7.3 Mexanuzauss ucnbITaHuid. MOHTaXHbIE NEpPEXOaHble pambl. KoMIuiekcHas
aBTOMaTH3alus UcTIbITaHUA. ONTUMalIbHAS OTJIAKa ABUTaTENIEH.

7.7.4 JlnarHocTuka COCTOSIHHMS JBUraTeneil Mo Tra30JAMHAMUYECKUM IapamMeTpaM.
[IpuMeHeHre MaTeMaTUYEeCKUX MOJIENIEH IBUTaTemneH.

7.71.5 MeTtponoruueckoe o0ecriedeHre KOHTPOIs U UCTIBITAaHUM IBUraTelsie, uX y3J10B U
arperaToB. MeToapl U CpeACTBAa TEXHOJOTHMYECKOIO0 KOHTPOJIS M METPOJIOTMYECKOTO
oOecrnieueHus Mpu MPOU3BOACTBe nBUraTeneil u arperaroB JIA. O6paboTka pe3yapTaToB
ucnpiTaHuil. KOHTponb TreoMeTpuyeckuxX NapameTpoB, KayecTBa IOBEPXHOCTEH.
Hepazpymaromuii  KOHTposiib  JeTaned, y3J0B U coeauHeHunil.  KoHTponb
(YHKIIMOHAJIBHBIX XapaKTEpUCTUK (pacxoll, 00OpoThl, BUOpalus, TemIeparypa, Bec,
ycuiiue, AaBlieHHE, MOMEHT, mepemerieHue). lcmpiTaHus arperatoB U y3ji0B IpHU
MOJIEJIMPOBAaHUH YCIIOBUN UX JKCILIyaTaluu.

7.7.6 JluHamuueckue MOJENMPYIOIIUE CTEHJbl Ui UCHBITAHUN arperaToB CHUCTEM
aBTOMATUYECKOro perynupoBanusi asurateneid. Ludpossle, uudpo-ananorossie u
AQHAJIOTOBBIE MOJIEIM JBUraTeleil arperaroB. MopaenupoBaHUE YCIOBHUW IOJE€Ta M
JUHAMHYECKHUX XapaKTEPUCTUK CHUCTEM YIIPaBJICHUs JBUTATEINEH.

1.7.7 Teopernueckre OCHOBBI, TEXHOJOTHYECKHE METOJa U OO0OpyAOBaHHE st
MPOBEJCHUS SKBUBAJICHTHBIX, YCKOPEHHBIX U (POPCUPOBAHHBIX MCIIBITAHUM JBUTATEIEH
u arperatoB. KpuTepunm 5SKBHUBaJEHTHOCTH PEXHUMOB M IIpoLeccoB. BnusHue
NOTPEIIHOCTEH PEryIMpPOBaHUS TEXHOJIOIMYECKUX [apaMEeTpoB Ha JOCTOBEPHOCTH
OLIEHKM pecypca JIBUTAaTE]IEH M arperatoB. ABTOMAaTH3alus YCKOPEHHBIX HCIBITAaHUMN.
IIpumenenne OBM u1s1 OBBIIEHUST TOYHOCTH YCKOPEHHBIX HUCIIBITAaHUM. /[narHocTrka
TEXHUUYECKOIO COCTOSIHUS JIBUTaTeNIel, CHUCTE, y3JI0B JBHUraTelIed M arperatoB IpU
IIPOBEEHUU YCKOPEHHBIX SKBHUBAJIEHTHBIX HCIIBITAHUH. D¢ hexTuBHOCTH

ABTOMATU3UPOBAHHBIX UCIIBITAHUI.
7.8 Ilepcnexkmugnule memoosvt NPOEKMUPOSAHUA MEXHONOUYECKUX NPOUECCOE
U320MO61eHUA O6uzameliell U azpezamaoes 1emamenbHblX Annapamos
7.8.1 Knaccugukanus 1 TexHUYecKass XapaKTepUCTUKA CHCTEM aBTOMATH3UPOBAHHOTO

MPOCKTUPOBAHUA TCXHOJIOTHUCCKUX ITPOUECCOB U3IOTOBJICHUSA HBHFaTGHeﬁ " arperaTtos.
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7.8.2 ®dopManM30BaHHOE  ONMHWCAHME  TEOMETPUYECKOM W TEXHOJOTHMYECKOU
uH(pOpMAIIHH. Wudopmannonnsie SI3BIKH. MammHHOE IPOEKTUPOBAHUE
WH/IMBUYAJIHBIX 3arOTOBOK Ui TPYHIBI JaeTaneil. ABroMaTuzanus (HOpMUpPOBaAHHS
TEXHOJIOTMYECKOIr0 MaplipyTa Ha OCHOBE METOJOB THUIM3ALUUMU HHOIOLIArOBOrO
cunTe3a. OcHOBBI (POPMHPOBAHUS TEXHOJIOTMYECKHUX IPOLIECCOB H3TOTOBJICHUS U —
CcOOpKU U3JEJIUH IPU UCII0JIB30BAHUU HENIOCPEACTBEHHOTO yIIpaBieHusa oT OBM.

7.8.3 ['nOkue aBTOMATU3MPOBAaHHBIE IPOU3BOJACTBEHHbIE CHCTEMBbI. [IpuHIUIIBI
ynpasneaus: ['AIIC. IIpombineHHbie pabOThI B 3arOTOBUTEIBHOM, 00padaThIBaOIEeM

u C60quHOM IMPOU3BOJACTBAX.

7.9 Hp05ﬂeMbl mexanulauuu u asmomamulayuiu mexHoj10cu4eéCcCKux npoueccos

npou3eodcm8a osuzamenei u azpezamoe jiemamejibHblX annapamaoe

7.9.1 TexHonornueckuil mporuecc MpoM3BOACTBA JBUTaTeNIel U arperaroB Kak OOBEKT
aBToMaTu3alMu. OCHOBHBIE 3Talbl aBTOMATU3ALMU IPOU3BOJCTBEHHBIX IPOLIECCOB.
Ponp aBrOMaTM3anuum B peUIEHMM 3a4ay IIOBBIIIEHHS KauecTBa IIPOM3BOJCTBA
nsurareneit u arperatoB JIA u 3pQeKTHBHOCTH UX IPOU3BOJICTBA.

7.9.2 [Toctpoenne u KiaccUpUKAIMS CHUCTEM YIPABIEHUS TEXHOJIOTMYECKUMHU
IIpOLIECCaMH U3TOTOBJIEHUS JUCKOB, JIONIATOK, BAJIOB, KOPILYCOB, IECTEPEH, KOJIBIIEBBIX
u Menkux geraneil. CucreMbl NpPOTPaMMHOIO YIPABIEHUSA. METOABl PYYHOTO U
AaBTOMATU3MPOBAHHOTO MPOrpPaMMHUPOBAHMUS B JBHUrarene- M arperaToCTPOEHUH.
WHauBHyabHOE U TPYNIIOBOE YIPABICHUE TEXHOJIOIMYECKHMMH TporeccaMu oT DBM.
Cuctembl ¢ CaMOHACTPOUKOM.

7.9.3 Bunel arperupoBaHuMsi M yHU(QHUKALUMU 3JIEMEHTOB aBTOMAaTU3UPOBAHHOTO
000pyI0BaHusl, MPUCIOCOOIEHHOTO K YCIOBHSIM CEPUHHOTO U OMBITHOTO MPOU3BOACTBA
nBurateneil u arperatoB. Kpurepun BeIOOpa METOJIOB U PEKUMOB 00pabOTKHU jeTaneit
Ha aBTOMarTax.

7.9.4 MexaHu3anus TPaHCIIOPTUPOBKHU U MO3UILIMOHUPOBAHUS neranei,
MpUCTIOCOOIEHUH, 00pabaThIBAIOIIET0 W HM3MEPUTEIBHOTO  HMHCTPYMEHTa  Ha
aBTOMATH3UPOBAaHHOM obOopynoBanuu. Knaccudukanus pgeraneid ¢ TOYKM 3peHHUS
BbIOOpa CIIOCOOOB  aBTOMATHMYECKOH (Qukcanuu B mOpocTpaHcTBe. Pacuer u
MPOEKTUPOBAHUE 3arPY304YHBIX YCTPONCTB, MAHUITYJISITOPOB U POOOTOB, a TAK)KE CUCTEM
UX yIpaBlICHUS.

7.9.5 [Mpunmunsr  BeIOOpa BUAOB oOpabatsiBatomiero oOopymoBanus ¢ YIIY:
oOpabarbIBatoliie  LEHTPHl, TUOKHE  TMPOU3BOACTBEHHBIC  MOJIYIH, TUOKHE

IMPONU3BOJACTBCHHBLIC KOMITJICKCHI.
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7.9.6 ABTOMAaTH3aIdsg W3TOTOBJICHHS JIeTajlell M3 KOMIIO3WIIMOHHBIX MAaTepUajioB

Pa3JINYHbIX TUIIOB.

7.10 JKonomuueckan Ihexmusnocmos mexHo102uYecKuUx nPoUeccos

npou3eodcm6a oguzamenei u azpezamoe oguzameneil 1emamenbHbix annapamoeé

7.10.1  OcHOBHBIC  HampaBJEHHUS  TEXHOJIOTMYECKOTO  Mporpecca  TEXHOJOTHUHU
NPOM3BOJICTBA JBHUraTeneil W arperatoB. [loBbIIIEHWE YPOBHS MEXaHHU3ALHMHU H
aBToMaTH3anuu. MIHTeHCHpHUKaMs JeiCTBYIONMX TEXHOIOTHYECKUX MPOIIECCOB.

7.10.2  Omnpenenenue -HSKOHOMUYECKON S(PPEKTUBHOCTH BAPUAHTOB HM3TOTOBIICHUS
OCHOBHBIX JeTaneil jBurateneil u arperatoB. HeoOxomumocTe U coaepkKaHHe
KOMIUIEKCHOTO aHaJli3a COIOCTABIIIEMbIX CIoco00B u cpenacts npomsBoactsa (CCII).
Bosmoxnoctu Bei6opa CCII Ha ocCHOBaHMHU aHAJIM3a TEXHUUYECKON M OpraHU3alMOHHON
nenecooOpazHoctu. KadecTBeHHBI M KOMWYECTBEHHBIM aHAamU3 HAKOHOMHYECKON
¢ dexTBHOCTH CcrocoOOB U cpencTB  u3rotopneHus geraneil. [lokaszarenu
IKOHOMHYECKOW A(PQPEKTHBHOCTH BapHaHTOB W WX onpenencHue. CHIDKEHHE
TPYZAOEMKOCTH TIPOAYKIIMM M POCT NPOM3BOJUTEIHHOCTH TPyAa KakK IOKa3aTelH
HKOHOMHUYECKON 3P HEKTUBHOCTH. Hpyrue noKa3aTesiu 9KOHOMHYECKOU
3¢ (HeKTUBHOCTH TEXHOJIOTHH U3TOTOBJICHUS JeTane. TexHnonornueckas
ce0eCTOMMOCTh M3TOTOBJICHUSI U DKOHOMUYECKHI aHaJIH3 BAPHAHTOB TEXHOJIOTHIECKHX

MponecCoOB N3roTOBJICHUA JIeTajei.
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CIIMCOK PEKOMEHIOBAHHOM JIUTEPATYPBI IS HOATOTOBKH K
9K3AMEHY

OCHOBHAA JINTEPATYPA

1. OcHOBBI Teopuu, pacueTa U NPOEKTUPOBAHUSA BO3AYIIHO-PEAKTHUBHBIX JBUTATENEH
[DnekTponHbIit pecypc] : [ydeO. mis By3oB mo crnenuaibHOcTM 160301 "Asuair.
aBurarenu v sHepreT. ycraHoBku', 160302 "Paker. asurarenu" u 160304 "ABuan. u
paKeT.-KOCM. TEIUIOTEXHHMKA" HalpaBle€HUs MOATOT. AUILIOMMp. crienuanucrtoB 160300
"JlBurarenu nerat. annapatos" | / A. H. benoycos, C. K. boukapes, B. A. I'puropses,
B. C. Ky3pmuues, B. M. Panbko ; [Camap. roc. aspokocM. yH-T uMm. C. II. Koponesa
(Har. uccnen. yH-T)]. - D1eKTpoH. TeKCTOBbIE AaH. - M. : Mammunoctpoenue, 2011. - 1
a11. ont.auck (CD-RW). - ([lnis1 By30B)

Ox3emmusipoB B HTB CI'AY Bcero: 1.

2. Pagpko, B. M. Teopust u pacyeT aBUAllMOHHBIX JIOTMIATOYHBIX MAIIWH [DJIEKTPOHHBIN
pecypc] : pa3pald. 2IeKTPOH.pYyK. K AucTaHil. Kypcy / B. M. Panpko, C. K. boukapes ;
®denep. areHTCTBO 1Mo oOpa3zoBanuio, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa,
Hau. uccnen. yu-T. - DnekTpoH.TekcToBble faH. - Camapa, 2009. - 1 si. ont.auck (CD-
RW).

Ox3emiuisipoB B HTb CI'AY Bcero: 1.

3. [IpoekTupoBaHKHe aBUAINMOHHBIX ra30TypOMHHBIX nBurareneid / [B. I1. Jlanunsdyenko [u
ap.] ; Camap. Hayu. nentp PAH. - Camapa : U3n-so CHII PAH, 2008. - 619 ¢
Ox3emmusipoB B HTB CI'AY Bcero: 21.

4. EroperueB, B. C. Pacuer u mnpoekTupoBaHune cmeceoOpa3oBaHUs B JKUIKOCTHOM
pakeTHOM JBHUTaTeNe [ IIeKTpoHHBIN pecypce] : [yueb.mocobue] / B. C. Eropsrues ; M-Bo
oOpazoBanus u Hayku P®, Camap. roc. aspokocM. yH-T uM. C. II. KoponeBa (Har.
uccieA. YH-T). - DJNeKTpoH.TeKcToBble naH. - Camapa : U3a-so CI'AY, 2011. - 1 o
onT.uck (CD-ROM)

Ox3emmursipoB B HTb CI'AY Bcero:5.

5. EroperiueB, B. C. Pacuer u mnpoexkTupoBaHue cmeceoOpa3oBaHUs B HKUIKOCTHOM
pakeTHOM jaBuraree : [y4e0. nocobue] / B. C. EropsrueB ; M-Bo 00pa3oBaHus U HayKH
Poc. ®enepanun, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa (Ham. uccrnen. yH-T).
- Camapa : U3n-Bo CT'AY, 2011.-99 ¢
Ox3emiusipoB B HTB CI'AY Bcero: 40.
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. bermoycos, A.H. COopHuK 3ama4, ynmpa)kKHEHHH B BOIPOCOB 1Mo Kypcy "Teopus u pacuer
nonarouHbix MammH'": yueb.mocodbue / A.H. benoycos, H.®. Mycatkun, B.M. Pansko,
B.H. MarseeB — M.: Mamunoctpoenue, 2009. — 238 c.

Ox3emiuisipoB B HTb CI'AY Bcero: 81.

. EroperueB, B. C. Tepmomunamuueckuii pacdyer U mpoektupoBanue kamep KPJ[ :
[yae6.mocobue] / B. C. EroperueB, B. C. Konmpyce ; dDenep. areHTCTBO IO
obpazoBanuto, Camap. roc. aspokocM. yH-T uM. C. II. Koponesa. - Camapa : U3a-Bo
CT'AY, 2009. - 107 c.

Ox3emmuisipoB B HTB CI'AY Bcero: 10.

. IlpoekTupoBaHue CpEACTB BBIBEICHUS KOCMHUYECKHX ammapaToB : [ydeO.mocobue st
By30B P® mno cnenuansHoctsiM 160801 "Pakeroctpoenue" um 160802 "Kocwm. nerar.
anmapatel ¥ pasroH. 0ioku"] / B. K. Cepatok ; mox pen. A. A. MenseneBa. - M. :
Mamunoctpoenue : Mamunoctpoenue - [Toner, 2009. - 503 ¢

Ox3emiunsipoB B HTb CI'AY Bcero: 5.

. McnibITanusi aBUAalIMOHHBIX JIBUTaTenel : [y4eO.17s1 By30B IO CHEIUaIbHOCTH "ABHAIL.
JIBUTATENTM U DHEpPreT. YCTaHOBKU' HANpPaBlIEHUS MOATOT. JUIIOMHUDP. CHEIHATHMCTOB
"JlBuratenu serat. anmaparos"] / B. A. I'puropseB [u np.] ; mox obmi. pen. B. A.
I'puropseBa, A. C. 'nmBaposa. - M. : MammHocTtpoenue, 2009. - 502 c.

Ox3emiussipoB B HTb CI'AY Bcero: 101.

10. Texnonorust mamuHocTpoeHus [Tekct] : [y4eO.mns cpen. mpod. oOpa3oBaHUS TIO

rpymnme cnenuainbHocTe "MammHoctpoenue” / B. B. Kienukos, A. H. boapos. - 2-e
u3., ucnp. u jgom. - M. : DOPYM, 2008. - 859 ¢
Ox3emiuisipoB B HTb CI'AY Bcero: 2.

11. TexHonorusi TPOM3BOJACTBA aBHAIIMOHHBIX jABurarenei [Tekcr] : MoHorpadus /

borycnaes B. A., Kauan A. f., Mo3srosoii B. ®., Kopenesckuit E. f. - U3zn. 2-e,
nepepad. u gomn. - 3amopoxkbe : Motop Cuu, 2010 - Y. 1 : OCHOBBI TEXHOJOTHUH
aBuanBurarenectpoenus. - 2010. - 416 c.

Ox3emiursipoB B HTb CI'AY Bcero: 1.

12. TexHODOTHS MPOU3BOICTBA aBUAITMOHHBIX JBUTarenei [ Tekcr] : MoHorpadus /

borycnaes B. A., Kauan A. f., Mosrosoit B. ®., Kopenesckutii E. f. - U3zn. 2-e,
nepepad. u jgor. - 3anopoxse : Motop Cud, 2010 - Y. 2 : OCHOBBI TPOSKTUPOBAHUS
TEXHOJIOTHYECKHX MPOIlecCOB 00pabOTKHU AeTaneii 1 MeTOIbI HCCIIEI0OBAHUS B
TEXHOJIOTUH aBHuazaBHUratenecrpoenus. - 2010. - 429 c.

Ox3emiuisipoB B HTb CI'AY Bcero: 1.
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13. TexHoMOTHS TPOU3BOACTBA aBUAIIMOHHBIX aBUTaTeNnen [ Tekct] : yue0.m1st By30B /

borycnaes B. A., Kauan A. {., lonmaros A. U., Kopenesckuii E. f., Mosrosoii B. @. ;
nox obm1. pea. B. A. Borycnaesa. - 3anmopoxse : Motop Cuy, 2009 - Y. 4 : Coopka
aBranMoHHEIX nsurareneil. - 2009. - 340 c.

Ox3emiuisipoB B HTb CI'AY Bcero: 1.

14. TexHONOTHS MPOU3BOJCTBA JKUIKOCTHBIX pakeTHBIX nBurateneidt [Tekcr] : [yuel.mis

BYy30B 10 HampasieHuto "Jlpurartenu serar. ammapatoB", crneunuanbHocTH "Paker.
neuratenu'| / B. A. Moucees, B. A. Tapacos, B. A. Konmbikos, A. C. ®UIUMOHOB ;
noxa pen. B. A. MouceeBa, B. A. Tapacosa. - M. : U3a-so MI'TY um. H. 3. baymana,
2008. - 379 c.

Ox3emiuisipoB B HTb CI'AY Bcero: 1.

15. Poccuiickas osHiukimoneauss CALS. ABHanMOHHO-KOCMHUYECKOE MAIIMHOCTPOCHHUE

[Texcr] / [ pen. A. T'. Bparyxun]. - M. : HUI] ACK, 2008. - 607 c.
Ox3emiunsipoB B HTb CI'AY Bcero: 5.

16. ToncronoroB, Apien IlerpoBudu. CuHCTEMBI OXJIaXJICHUS IOPIIHEBBIX JBUTATEINCH

17

BHyTpeHHero cropanus [Tekcr] : [yue0.mocobue] / A. I1. Toncronoros, . B. Konomun
; @enep. areHTCTBO 1O 0Opa3zoBanuto, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa.
- 2-e u3n., mepepad. u jor. - Camapa : U3n-Bo CI'AY, 2009. - 167 c.

Ox3emiussipoB B HTb CI'AY Bcero: 10.

. KOHCTPYI/IPOBB.HI/IC OCHOBHLBIX y3JIOB U CHUCTCM dABHUAIIMOHHBIX JBUTATEICH U

HHEPreTHUECKUX YCTAaHOBOK [DIEKTPOHHBINA pecypc]| : a1ekTpoH. yuel. mocodue / C. B.
®ananees, H. U. Crapues, [. K. HoBukoB ; Muno6puayku Poccuu, Camap. roc.
aspokocm. yH-T uM. C. I1. KoponeBa (Hai. uccnes. yH-T). - DIEKTPOH. TEKCTOBBIC JIaH.
(1 daiin: 11,4 Moaiir). - Camapa : [0. u.], 2011. - on-line. - 3aru. ¢ Tutyn. 3kpana. - 0.00
OxzemiusipoB HTb CI'AY HTB CT'AY scero: 1.

18. ®opmupoBanue napamerpuueckux 3D-mozeneil (reoMeTpudecKkHx Mojenel) aeranen

19.

a’POKOCMHUYECKON TEXHUKH B cpejie mporpaMMbl ADEM [DnektponHsIil pecypce] : yueb.
nocobue / M-Bo obpaszoBanust u Hayku P®, Camap. roc. aspokocm. yH-T um. C. IIL.
Koponesa (Ham. uccnen. yu-1) ; coct. B. H. TaBpumos, B. U. Usamenko, C. C.
Komapogsckast [u np.]. - Onekrpon. man. (1 daitn : 1,86 Mbaiit). - Camapa : U3a-Bo
CT'AY, 2010. - on-line.

Ox3emiursipoB B HTb CI'AY Bcero: 1

®opmupoBaHue napamerpudeckux 3D-Mozeneil (reomeTpuyecKUX MOJENEH) aeranent

aYPOKOCMHYECKOW TeXHUKH B cpene mporpammbl ADEM : yue6. mocobuwe / M-Bo
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20.

21.

22.

23.

24.

25.

obpaszoBanust u Hayku P®, Camap. roc. aspokocm. yH-T uM. C. II. Koponesa (Harr.
ucciuen. yH-1). - Camapa : M3a-so CI'AY, 2010. - 1 1. onT. quck (CD-ROM)
Ox3emiuisipoB B HTb CI'AY Bcero: 1

Enenes, JImutpuii BaneppeBud. KommnbsrorepHbie cetn [DneKTpoHHBINA pecypce] : [yueo.
nocobue] / /I. B. Enenes ; M-Bo oOpa3zoBanus u Hayku P®D, Camap. roc. a3poKocM. yH-T
uM. C. I1. Koponesa (Hamu. uccien. yu-t). - Onekrpon. nas. - Camapa : U3g-so CI'AY,
2010. - 1 351. onit. guck (CD-ROM). - 3ara. ¢ Tutya. skpana. - 0.00

Ox3emiuisipoB B HTb CI'AY Bcero: 5

W3ydeHrne KOHCTPYKIMI ABUTaTeseil ¢ ucronb3oBanueM 3D- mopeneil ux 3JIeMEHTOB:
Merton. ykazanusi/ Coct. B.C.MenentbeB, A.C.I'Bo3nes, .C.JIexun. — Camapa: WU3na.-Bo
Cawmap. roc. aspokocm. yH-Ta, 2006. — 25 c.

Ox3emmuisipoB B HTB CI'AY Bcero: 10.

N3yuyenne xoHcTpykuuu JIBC ¢ coBMecTHBIM HCHOIb30BaHMEM makeToB ANSYS,
ADAMS, SolidEdge: Merton. ykaszanus/ Coct. B.C.MenentseB, A.C.I'Bo3nes,
H.C.JIexun. — Camapa: 13a.-Bo Camap. roc. aspokocm. yH-Ta, 2006. — 53 c.
Ox3emmusipoB B HTB CI'AY Bcero: 10

Qananee C.B., bongapuyk II.B. JlaGopaTopHblii NMpakTHUKyM IO HPOEKTHPOBAHUIO
AJIIEMEHTOB JBHUTaTeled C HCIOJb30BAaHUEM IapaMETPUUYECKOr0 MOJIEIMPOBAHUSI U
CAD/CAE. Camapa, 2007. — 80 c.

Ox3emiursipoB B HTb CI'AY Bcero: 1

QananeeB, Cepreii BukropuHoBuu. [IpoexkTHpoBaHME CTYNEHH IEHTPOOEKHOTO
KOMIIpECCOpa C HCIOJB30BAaHUEM IMAPAMETPUUYECKOTO MOJEIUPOBAHUS [DIEKTPOHHBIH
pecype] : yaeb. mocobue / C. B. dananees, M. Kirycauek ; M-Bo 00pa3oBaHus U HayKu
P®, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa (Hau. uccnea. yH-T). - DIeKTpOH.
TekcToBbIe faH. - Camapa : U3a-Bo CI'AY, 2010. - 1 a1 onT. quck (CD-ROM).
Ox3emmuisipsl B HTB CI'AY Bcero: 1

Crapues H.M. IITeopernueckuii kypc aucumiuinHbl "KOHCTpympoBaHHME OCHOBHBIX
y3JI0B U CHUCTEM aBHAIIMOHHBIX ABUTaTeNei" [DNeKTpOHHBIN pecypc]| : NMEeKTPOH. yueo.
nocobue / H. U. Crapues, [I. K. HoBukos, C. B. ®ananees, A. M. YnanoB ; M-Bo
obpaszoBanust u Hayku P®, Camap. roc. aspokocm. yH-T uM. C. II. Koponera (Harr.
HCCIIEeA. YH-T). - DIIEKTPOH. TeKCTOBbIE faH. - Camapa : [0. u.], 2010. - 1 sm1. ont. duck
(CD-ROM).

Ox3emiursipoB B HTb CI'AY Bcero: 1
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26

217.

28.

29.

. Jlanckuii, Anaronuit Muxainosud. Pabounii mporiecc kamep cropaHusi MajopasMepPHBIX

['TH [Tekcr] / A. M. Jlanckuii, C. B. Jlykaues, C. I'. MarBeeB ; Camap. Hay4. LIEHTp
PAH. - Camapa: U3n-so CHII PAH, 2009. - 334 c.
Ox3emiuisipoB B HTb CI'AY Bcero: 30
Coznlanue TpexMepHBIX TE€OMETPUUYECKHX BHPTYaJbHBIX MOJENEH KaMmep CropaHus
[DnexTpoHHBI pecypc] : yuebd. mocobue / C. I'. Marsees, C. B. Jlykaues, M. 0. Opiios
[u nmp.] ; Camap. roc. aspokocm. yH-T uM. C. II. Koponesa (Hau. uccrnen. yHu-t).
DneKTpoH. TekcToBble naH. - Camapa : Uzn-Bo CI'AY, 2010. - 1 a1. ont. auck (CD-
ROM). - 3arn. ¢ kouteiinepa. - 0.00 ITapaienbHble U3MaHUA: DICKTPOHHBIN aHAIOT :
Cozlanue TPEeXMEPHBIX TEOMETPUYCCKHX BUPTYaIbHBIX MOJCICH Kamep CropaHus :
yue6. mocooue / C. I'. Matgees, C. B. Jlykaues, M. 1O. Opnos [u ap.]. - Camapa : U3n-
Bo CI'AY, 2010 on-line
Ox3emmusipoB B HTB CI'AY Bcero: 1
Pean, A. A. Tlcuxonorus u negaroruka [ Tekcr]: [yae6. mocobue s By3oB]/A. A. Pean,
H. B. bopnosckas, C. U. Pozym. - CIIG. [u ap.]: [Turep, 2009. - 432 c. - (YuebHoe
nocobue).
Ox3emiursipoB B HTb CI'AY Bcero: 1
JenoBoe obmenue [Tekcer] : yued. mocobue / aBT.-coct. M. H. Ky3Hneros. - 2-e uzn. - M.:
Jamkos u K, 2008. - 528 c.
Ox3emmuisipoB B HTh CI'AY Bcero: 10

BCIIOMOTI'ATEJIBHASA JIMTEPATYPA

. bemoycoB, A.H. Teopust u pacyeT aBHAIMOHHBIX JIOMATOYHBIX MamuH [Tekct]/ A.H.

benoycoB, H.®. Mycarkun H.®D., B.M. Pagpko - Camapa: OI'VII “U3narensbcTBO
Camapckuit qom neyatu”, 2003. — 334 c.

OxzemiuisipoB HTb CI'AY HTB CI'AY Bcero: 172.

. I'puropreB, B.A. Bpibop mapamerpoB H  TEpMOra3oJMHAMHUYECKHE PaCUEThI

ABUAIIMOHHBIX Ta30TypOMHHBIX JBUTarened [rekct]: YueOHoe mocobue / B.A.
['puropres, A.B. XKnanosckuii, B.C. Ky3pmuues, 1.B. Ocunos, b.A. [Tonomapes. — 2-¢
m3g. — Camapa: CI'AY, 2009. — 201 c.

OxzemiursipoB HTb CI'AY HTB CI'AY scero: 31

. TeopI/I}I, pPacucT MU IMPOCKTUPOBAHUC aABHAIIMOHHBIX HBHF&TGHCI’I U SHCPIreTUYCCKUX

yctaHoBOK: YueOHuk. KH.3. OcHoBHble mipoOneMbl: HauanbHBIT  ypOBEHB

IMPOCKTUPOBAHHUA, Ta30JUHAMHUYCCKAasA OOBOJKA, CIICOHUAJIBHBIC XapaKTCPUCTUKU U
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koHBepcuss  aBuarmoHHblx [ T/Ilog o6m. pen. B.B. Kymaruma — M.:
Mammnoctpoenue, 2005. — 464 c.

OxzemiusipoB HTb CI'AY HTB CI'AY Bcero: 106

. Bepronernsie razorypobunnsie asuratenu [Tekcr] : [MoHorpadus / B. A. I'puropses, B.
A. 3penos, FO. M. Urnatkun u ap.] ; mox obmr. pea. B. A. I'puropeeBa, b. A.
[Tonomapesa. - M. : Mammnoctpoenue, 2007. - 490 c.

Ox3emiursipoB B HTb CI'AY Bcero: 134

. ®ananees, Cepreit BuktoprnoBud. [IpoekTupoBaHue CUCTEM aBUAIMOHHBIX JIBUTATENICH
¢ ucnons3zoBanneM CAD/CAE-nakeroB : [yue6. mocobue] / C. B. dananees, A. C.
Bunorpanos ; @enep. areHTCTBO 10 00pazoBaHuio, Camap. roc. adpokocM. yH-T uM. C.
I1. Kopounesa. - Camapa : U3n-Bo CI'AY, 2007. - 55 c.

Ox3emmusipoB B HTB CI'AY Bcero: 40

. @ananees, Cepreit BukropunoBuu. [IpoekTupoBanue cucteM aBHAIMOHHBIX JABUTATENeH
¢ ucnionp3zoBanueM CAD/CAE-nakeroB [DnekTporHbIi pecypce] : [yue6. mocobue] / C. B.
®ananee, A. C. Bunorpago ; ®enep. areHTCTBO 1o o0OpazoBanuto, Camap. roc.
aspokocm. yH-T uM. C. I1. Koponesa. - Dnextpon. nau. (1 daiin : 3,26 Moaiit). - Camapa:
Usn-8o CT'AY, 2007 on-line.

Ox3emiussipoB B HTb CI'AY Bcero: 1

. TeopeTnueckue OCHOBBI TPOEKTUPOBAHHS TEXHOJOTHYECKUX IPOIECCOB PAKETHBIX
neurareneil [Tekct] : TeXHOJIOTHS Tp-Ba KUIAKOCT. paKeT. ABUraTenel : [yuel. s By30B
no cnenuaibHocTH "Paker. aBurarenu" HampaBieHuss NOAroT. "JlBurarenu nerar.
anmapatos'| / B. B. BopoGeii, B. E. Jlorunos. - U3a. 2-e, nepepad. u gom. - M. : [Ipoda,
2007. - 462 c.

Ox3emiursipoB B HTb CI'AY Bcero: 31

. CrapueB, Hwuxonaii HBanoBuu. KoHCTpyKlMsS y370B aBHAIIMOHHBIX JBUTATENEH:
KoMIIpeccop [DneKTpoHHBIN pecypce] : anekTpoH. yued. mocodbue / H. U. Crapres, C. B.
®ananees ; Camap. roc. aspokocm. yH-T uM. C. II. KoponeBa. - DnekrpoH. TekcToBbie
na. - Camapa : CI'AY, 2006. - 1 371. ont. guck (CD-ROM).

Ox3emiursipoB B HTb CI'AY Bcero: 1

. IletrpoBuueB, Muxaun AnekcanapoBud. Cucrema -sHEprocHadXeHus OOPTOBOTO
KOMILJIEKCa KOCMHYECKHX ammaparoB : [y4e0. mocobue] / M. A. IlerpoBuues, A. C.
['yproB ; ®@enep. areHTcTBO 1Mo oOpasoBanuio, Camap. roc. aspokocm. yH-T uM. C. II.
Koponesa. - Camapa : U3a-Bo CI'AY, 2007. - 87 c.

Ox3emiuisipoB B HTb CI'AY Bcero: 40
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10. EropsrueB, Butanmuii CepreeBud. TorummBa XMMHUYECKUX PAKETHBIX JIBHUTATENCH: [yueo.
nocobue]/B. C. EroperueB, B. C. Konapyces; denep. areHTCTBO 1O 0Opa30BaHHUIO,
Cawmap. roc. aspokocm. yH-T uM. C. I1. Koponesa. - Camapa: Uzn-so CT'AY, 2007. - 71 c.
Ox3emiuisipoB B HTb CI'AY Bcero: 40

11. Bapuaru, FO. Topenue. ®Puszmyeckne W XHUMHUYECKHE aCIEKThl, MOJCIUPOBAHUE,
AKCIEpUMEHTHI, OoOpa3oBaHue 3arpsi3Hstommx Bemects/ 0. Bapmaru, Y. Maac, P.
Ju66n// Iep. ¢ anrn. I'.JI. Aradonosa. [Tox pex. I1.A. Biacosa. -M.: ®usmatiurt, 2003.
-351c.

Ox3emmusipoB B HTB CI'AY Bcero:1

12. lunenko, A.A. JlazepHo-onTHYECKHE METOJbI JHATHOCTUKH TPOIIECCOB TOpEHUs: y4el.
nocooue/ A.A. lunenko, B.B. buprok, C.B. Jlykaues, C.I'. MatBeeB -Camapa: U3n-Bo
Cawmap. roc. aspokocm. yH-Ta, 2006. -187c.

Ox3emmusipoB B HTB CI'AY Bcero: 10

13. Crapues, Hukounaii iBanoBu4. KoHCTpyKIms u mpoekTupoBanue kameps! cropanust I'T/]
[Tekct] : [yue6. mocobue st By30B 1o HampasieHuto noarot. 130200 "JlBurarenu
nerar. anmapatoB", mno cnenuanbHocTH 130201 "ABwuan. JBUrateNM W DHEPTET.
ycranoBku'"] / H. U. Crapues ; ®Penep. areHTcTBO 1o obOpazoBanuto, Camap. roc.
aspokocm. yH-T uM. C. II. Koponema. - Camapa: Uzn-so CI'AY, 2007. - 119 c. -
(ITpropureTHbie HalMoOHANTBEHBIE TIPOoeKTHl "ObOpa3osanue"). - ISBN 978-5-7883-0673-5:
221.00 p.ITapamiensHble n3nanus: anekTpoHHbIN aHanor: Crapues H. M. Koncrpykius u
npoekTHpoBaHue kamepsl cropanust ['T/] : [yue0. mocoOue /Ui By30B IO HaNpaBJiICHUIO
noarot. 130200 "[surarenu nerar. annaparoB", mo cnenuanbHoctH 130201 "ABpwuai.
nsuratenu u sueprert. ycranoBku'"| / H. U. Crapues. - Camapa: U3n-sBo CI'AY, 2007 on-
line. - ISBN 978-5-7883-0673-5 (LlLludpp CI'AY:6/C774-361457)

Ox3emiursipoB B HTb CI'AY Bcero: 40

14. Kponb, Bragumup MuxaitnoBud. [lcuxonorus u nemaroruka [TekcT] : st CTyA€HTOB
TexH. By30B / B. M. Kpounsb. - U3n. 2-e, nepepab. u nomn. - M. : Beicu. mik., 2004. - 325 c.
- (Y4eOHUK /U1 BY30B).

OxzemiursipoB B HTb CI'AY Bcero: 3

15. Hemos, Pobept CemenoBuu. Ilcuxomorus [Tekcr] : y4eOHMK : [/U1sl BBICHI. TEN. y4eO.
3aBeaenwuii]| / P. C. Hemog. - M.: Beicii. o6pa3oBanue, 2005. - 639 c.

Ox3emiursipoB B HTb CI'AY Bcero: 1

16. barypun, O.B. DxcnepuMeHTaIbHOE OMpEIeNeHHE XapaKTEePUCTHK Majopa3MepHBIX
JOoTMaTOYHbIX MamuH: yued. mocodue / O.B. barypun, N.b. Imutpuena, A.B. Jlanmus,

B.H. MatseeB- Camapa: u3a-so CI'AY, 2006. — 64 c.
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Ox3emiuisipoB B HTb CI'AY Bcero: 10

17. PacueTtHoe ompeeneHHE XapaKTEPUCTUK SJIEMEHTAPHBIX JIOMATOUYHBIX BEHIIOB TYpOUHBI
[DnexTpoHHBIN pecypc] : 3nekTpoH. yuebd. mocodue / O. B. barypun, B. H. Marsees ;
Cawmap. roc. adspokocm. yH-T uM. C. I1. KoponeBa. - DiekTpoH. TeKCTOBbIE U rpad. JaH.
(376 Mo6aiir)
[TapannenbHble U3aHus: SIEKTPOHHBINA ananor : batypun O. B. PacuetHoe onpenenenue
XapaKTEPUCTHK 3JIEMEHTAPHBIX JIOMATOYHBIX BEHIIOB TYpOUHHI : [yuel. mocobue] / O. B.
Barypun, B. H. Marsees. - Camapa : U3zg-Bo CI'AY, 2007 on-line. -ISBN 978-5-7883-
0522-6 (Illupp CI'AY:6/b 287-253002)
Ox3emmuisipoB B HTh CI'AY Bcero: 1
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