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BOIIpOCbI K BCTYIIUTECJIbHOMY UCIIBITAHUIO IO CHeHHaﬂbHOﬁ AUCHHUILINHE
((Tel'lJIOBLIe, IJICKTPOPAKETHLIC IBUTATE/IU H JHEPTOYCTAHOBKHU JIETATC/ILHBIX allllapaToB»

1. TEOPUS BO3AYIIHO-PEAKTHUBHBIX JBUIATEJIEM U
I'ABOTYPBMHHLBIX  OHEPTETUYECKHUX  YCTAHOBOK  JIETATEJIBHBIX
AIIITAPATOB

1.1 Oouwgue sonpocel meopuu BP/] u I'TY

111 [Mpununer aeiicteust BPJl u ['TY. JIBuratenu npsiMmoit 1 HenpsiMon peakiiuu. OCHOBHBIE
napameTpsl, Xxapakrepusyomue BPIu I'TY.
1.1.2 BPIu I'TY —kak termioBbie MmamuHbl. Tepmogunamudeckue nukiasl BPJlu I'TY. Kputepuun

3¢ (HEeKTHBHOCTH JABUTATENS KaK TEIUIOBOM MAIIUHBI U UX 3aBUCUMOCTh OT OCHOBHBIX ITAPaAMETPOB ITUKJIA.
OntumanbsHble MapaMeTpbl HHKIA. OCHOBHBIE TEHJCHLMH TepMoauHamuueckoro passutuss BPJ u I'TVY.
IlyTn coBeplIEeHCTBOBAHUS ABUTATEIIEH KaK TEIJIOBOW MAIIMHBI.

1.13 BPJ] — kak nBwxutens. JIBurarenu mnpsAMod U HempsiMod peakuuu. DddexTuBHas U
BHyTpeHHss Tsara. Kpurepun 3 pexkTHBHOCTH ABUTATENS KAK IBHKHUTEIS U UX 3aBUCIMOCTh OT ITapaMeTPOB
nerxutens. [lytu cosepencrBoBanus BP /I kak qukurens.

1.2 Ocnoenvie 3nemenmuvt BP/[ u I'TY. Hx xapakmepucmuxu

121 Bxonneie ycrpoiictBa. Ha3HaueHHe BXOIHBIX YCTPOMCTB M NPHUHIMIIMAIBHBIE CXEMBI.
OcHOBHbIE TapaMeTPbl, XapaKTEPU3YIOIINE UX PaboTYy.

1.2.2 CBepx3BYKOBbIE BXOJHBIE yCTpOWCTBAa. B03MOXKHBIE THIIBI BXOJHBIX YCTPOMCTB st

CBEPX3BYKOBBIX CKOpOCTeil monera. dusnyeckas KapTUHA TEUYCHHS HA PA3IUYHBIX DPEKUMaxX pPaOOTHI.
XapakTepuCTUKH BXOJHBIX ycTpoicTB. [lokazarenm coBepiieHCTBa paboOyero mporecca BO BXOJTHBIX

yCTpOUCTBAX.

1.2.3 Beixomssle ycrpoiictBa. [IpMHIMNMANBHBIE CXEMBI JO3BYKOBBIX M CBEPX3BYKOBBIX
BBIXOJIHBIX YCTpOHCTB. OCHOBHBIE ITapaMETPhl, XapaKTepU3YIOLUe X paboTy.

1.2.4 CBepx3ByKOBBIE€ BbIXO/HbIE ycTpoiicTBa. Corulo JlaBais U BBIXOJHBIE YCTPOMCTBA APYTUX

cxeM. Como ¢ HeHTpaJbHbIM TesoM. Pu3nyeckas KapTHHA TEYEHUS Ha Pa3IMUYHBIX PEXHMax paboThl.
[IpuHuuns! pacuera u npoduinpoBanus. [lokasarenu coBepieHCTBa pabodero mporecca B BBIXOJHBIX
ycTpoiicTBax. PeBepcuBHbIe ycTpoiicTBa. THUIIBI peBEpCOB U UX IPUMEHEHHUE.

1.25 Kameps! cropanus u tomnua. TpeOoBanusi k kamepaM cropanus. OCHOBHBIE MTapaMeTphl,
XapakTepusyomue ux 3ppeKTUBHOCTS.

1.2.6 CxeMbl OCHOBHBIX Kamep cropanus. [IpuHuunel opranuzanuu padoyero npoiecca, Bbioopa
[apaMeTpoB U pacyera. XapaKTEPUCTUKU KaMep CrOpaHuUs.

1.2.7 Tunsl QopcaxkHbIx kamep cropanus. [IpuHIunsl opraHuzanuu paboyero mnpoiecca U
pacuera (OpcaskHBIX KaMep CrOpaHHUs.

1.2.8 [Toka3zarenu coBeplIeHCTBA pabOYero nporecca B KaMepax CropaHus.

1.2.9 Torumea BPJ] u I'TY. OcHoBHbIe TpeOOBaHUS K TOIUIMBaM. lIpMHIMNUANBHBIE CXEMbI

[10/1aYM TOIUIMBA B KaMephl CropaHusl. Y IJI€BOJOPOIHbIE TOIIMBA: aBUALIMOHHBIE KEPOCUHBI U METaH.

1.2.10  JKungkuii BOIOpoA — MEPCHEKTUBHOE TOIIMBO. OCHOBHBIE NMPEUMMYILIECTBA U HEIOCTATKH
BOJIOpPOJa IO CPaBHEHHUIO C JpyrumMu TorumBamu. OneHka >(Q¢GEeKTUBHOCTH MPUMEHEHMsI TOIUIUB Ha
JIETaTEeIbHBIX annapaTax.

1.211  OcHOBHbIE CXE€MBI M IapaMeTpbl aBHAIIMOHHBIX KOMIIpeccopoB U TypOuH. TpeboBanus k
KOMIIpeccopaM U TypOuHaMm.

1.2.12  OOGnacTp 1 TMHUA pabOYUX PEKUMOB Ha XapaKTEPUCTUKAaX KOMIIPECCOPOB MpHU X paboTe B
cucreme BPJI. I'panunp! ycroitumBoil pa®oThl Komrpeccopa. J[ByX- M TpexXKacKaJHble KOMIIPECCOPHI.
Crioco0Osb1 0OecTieueHrs YCTOMYHMBOCTH pabOThHl KOMITPECCOPOB.

1.2.13  OcHOBHBIE THNBI M TapaMmeTpbl TypOuHHBIX cryneHeii BPJl. Onnocrynenuarsie u
MHOTOCTyIeHuYaThle TypOuHbI. ['a30q1MHaMu4eckne, KOHCTPYKTUBHBIE OCOOEHHOCTH M KIIJ| OXJa’KAAEMBIX
TypOuH. XapakrepucTuku TypOuH. OCHOBBI pacuera TypOUH M KOMIIPECCOPOB, BKJIIOYask MpoduInpoBaHue
MPOTOYHOM YaCTH.



1.3 T'azomypounnwvie osuzamenu (I'T/])

131 Teopernueckue ocHOBBl pabodero mporecca ['TJ. Kpurepum sddexruBroctu [T/
OOwmuit KA W yAETbHBIM PacXo]l TOIUIMBA. 3aBUCHMOCTb YJIEIbHBIX IMapamMeTpoB W OOIIEro KIJ OT
nmapaMeTpoB pabodero mpolecca W BHEMIHUX YCioBUU. ONTHMAanbHBIC MapaMeTpbl JBUTATENCH U HX
3aBUCUMOCTH OT YyciaoBuiM mnojera. [IpeumymiectBa u Hemoctatku paszinuHbix TunoB ['T/l, auanazon
BO3MOYHOI'O IPUMEHEHHUSI IO CKOPOCTH U BBICOTE IOJIETA.

1.3.2 [TonsitTue pacueTHOro pexuma padoTel jaBuratensd. llenb W MHOPSAOK MPOEKTHOTO
TEPMOIa30IMHAMUYECKOIO pacueTa.

1.33 BBICOTHO-CKOPOCTHBIE U ApOCCEIbHBIE XapaKTePUCTUKUA. METOIbl pacyeTa XapaKTepUCTHK
JIBUTATENS.

134 CoBmecTtHast pabota y3inoB u xapakrepuctukd ['T/[. CoBmecTHas pabora y3JI0B H

XapaKTePUCTHKU Ta30TypOMHHBIX JBUTATENCH C OJAHMM W HECKOJIbKUMH YIPABISIIOMIMMH (DaKTOpaMH.
TepmorazoguHaMuYecKre OCHOBBI yIIPaBIICHUS ABUTaTeeM. YpasieHue u xapakrepuctuku TPJI(1), TB/,
Teall u TPI(1)D.

135 Hunamuka ['TJ. Buapl nepexogHsix pe:kuMoB. TpeOoBaHUS K JTHHAMHKE COBPEMEHHBIX
aBUAITMOHHBIX JBHUTaTeNiell. OCOOEHHOCTH MPOIIECCOB MMPUEMHUCTOCTH U cOpoca ra3a y MHOroBaimbHbIX ['T/I.
[Tytu ynydmenus npuemucroctu. Ob1as XxapakrepucTrka npouecca 3amycka ['T/I.

1.3.6 BosneiictBue nBurareneil Ha okpyxkarmouyro cpeny. lllym aBHanmMOHHBIX JBUTATENEH.
OcHoBHbIE (PU3MYECKHE MOHSATHS U HOPMBI HAa JIOMYCTUMBIA ypOBEHb IIyMa. BHelIHME W BHYTpEHHUE
WCTOYHUKH ITyMa B aBuratessix. CrocoObl CHUKCHHS [ITyMa JABUTaTeNneid. BpeHbie BRIOPOCHI aBHAITMOHHBIX
JIBUTATEIIEH.

1.3.7 CornacoBaHue CcUJIOBOM yCTaHOBKM M camoisieta. CuioBas yCTaHOBKa CaMoJIeTa.
TpeboBanusi, mpeabsABIseMble K CUIOBOW YCTAaHOBKE JIETATEIILHOTO ammapara pa3jndyHOTO Ha3HAueHUS.
D dexTUBHBIC XapaKTEPUCTUKHA M Macca CHIIOBOM YCTaHOBKH. BIusHUE mapaMeTpoB U THIIA IBUTATEIIs HA
ynenpHyto Maccy. Kputepuu oueHku >QQexkTuBHOCTH caMosieToB. [IpoOremMbl KOMITJIEKCHOTO BbIOOpa
MapaMeTpOB CHJIOBOM YCTAHOBKH IO CAMOJIETHBIM KPUTEPHAM () (PEKTUBHOCTH.

1.4 Ilpamomounvie, KomouHuposanusle u aoepuvie BP/]

141 [TpuHIMNMAIbHBIE CXEMbl MPSIMOTOYHBIX M OCHOBHBIX THUIIOB KOMOMHHPOBAHHBIX
nsuraresneil. BoamoxHsbie o01acT mpuMeHeHus. Bupl TOMIINB, UCHIOIB3YEMBIX 3TUMHU JABUTATEISIMHU.
1.4.2 ITpstmoTounble BozaymHo-peakTuBHble Asurarenu (IIBP/I). Y nensusie napamerpsl IIBP/] n

WX 3aBUCUMOCTH OT TapaMeTpoB pabodero mpoiiecca u ycioBui mosiera. OcoOeHHOCTH paboyero mpoiecca
TUIIEP3BYKOBOT'O MPSIMOTOYHOTO IBUraTEsl.

143 Kom6unupoBanusie BPJl. TypOGomnpsiMmorounsle nBurarenu. PakeTHO-TypOuMHHBIE
nsuratenu. Cxemsl, paGouuit mpouecc. ObiracTu mpuMeHeHus 3Tux jasurareneil. KomOuHHMpoBaHHBIE
JBUTATENN JUTSI BO3IYITHO-KOCMHUYECKHUX CaMOJIETOB.

15 Bonpocwl naoexcnocmu u ucnvimanuii BP/

151 Hanexunocts aBuaaBurareneid. OCHOBHBIE TOHSTHUS M METOAbl OLICHKHM HAaJIEKHOCTH.
Kontponb coctostHust asurateneid. OCHOBHBIE METOJBI M CPEJICTBA KOHTpOJsl cocTrosiHuA. Pecypc. Buasl
pECypcoB M METOJbl MX Ha3HaueHHs. MoaynbHBIM NPUHIMI KOHCTPYHWpOBaHuUsA aurareneid. Cucrema
AKCIUTyaTalliy JBUTATENICH MO TEXHUYECKOMY COCTOSTHUIO Y TTPUHIIMIIBI €€ TIOCTPOCHHUS.

1.5.2 Ucnbiranus BP/l. Buabl 1 Ha3HaueHUE UCHIBITAHUNA. Y CTPOWCTBO U OCHOBHBIE DJIEMEHTHI
CTEHJIOB JJISI UCIBITAHUS JBUTATENICH, KOMIIPECCOPOB, TypOuH. CrocoOBI CO3/1aHMsI BHICOTHO-CKOPOCTHBIX
YCIIOBH.

2. TEOPUA PAKETHBIX [JBUTATEJIEM M  DOHEPIETHYECKUX YCTAHOBOK
KOCMUYECKUX AIITIAPATOB

2.1 Oobuue sonpocvl meopuu paKemuvlx oguzameiei

211 PakeTrHple aBuWraTeNny, WX OTIMYUTENbHBIE OCOOGHHOCTH W (YHKIMU. PeakTuUBHBIE U

pakeTHbIC ABUTATENU. MICTOUHWUKHM SHEpPruM W Macchl A pakeTHbiXx asuratenei (PI). [TpunmunuansHas
cxema PJI. Kmaccudukanust PJl. PakeTHble nMBUTaTeNn Ha XUMUYECKOM TOIUIMBE: YKHJIKOCTHBIC PaKECTHBIC
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neuratenu (JKPJI), pakernsie nBurarenu Ha TBepaoMm Torumse (PJITT), ruGpuaHpie pakeTHBIC BUTATENH,
pakerHble nsuratenu Maiou taru (PAMT). DnexrpopaketHsie nsurarenu (OPJ) u sinepHble pakeTHbIe
neurarenu (AAP[]). Ilpunuun paGoThl, OTIMYUTENbHBIE OCOOCHHOCTH U OOJIACTH NMPUMEHEHUS Pa3IMYHbIX
tunos PJI.

212 OcHOBHBIE ITapaMeTpbl KaMepbl U JABUTaTelsa. TAra Kamepsl, BBIBOJ U aHAJIU3 YPaBHEHUS
TArM. OCHOBHBIE COCTABIISIFOIIME TATM KaMepbl CTOPAaHUS U MECTO UX MPHIOKEHUS. Y I€JIbHbIE apaMeTPhl
KaMmepbl: YACJIbHBIA HMMIIYJIbC TATH, PACXOAHBIM KOMIUIEKC M XapaKTEpPUCTHUYECKash CKOPOCTb, TITOBBIN
KoMIUIeKC ¥ Kodddunuent Tiaru. OcHoBHblE mapamerpbl PJI: Tsra, cyMMapHbIii UMIYJIbC, MOIIHOCTS,
YAEJIbHBIA UMITYJIbC TATH, YAEJIbHAs Macca. PacueT TAru u yAaenbHOro UMITyJ1bCa TSATU NPU HAIWYUU CKadKa
YILUIOTHEHHUS B COILIE.

2.1.3 Tepmogunamudeckuii pacuer PJI. 3amaum TepmorazogmHamMuyeckoro pacuera. Mojaenu
pabouero Tena u mpoueccoB. McxoaHple TaHHBIE UIS TepMOra3oInHaMuueckoro pacuera. [Ipencrasnenue
JaHHBIX 00 SJEMEHTapHOM COCTaBe KOMIIOHEHTOB U ToruiuBa. [lapameTpsl JBYXKOMIIOHEHTHOTO U
MHOTOKOMIIOHEHTHOT'O TOIIMBa. COOTHOIIEHHE KOMIIOHEHTOB B JIByXKOMIIOHEHTHOM TOILJIMBE. DHTAIbIIH
Y SHTPOIKS KOMIIOHEHTOB TOILIMBA U TOIUIMBA. CIIpaBOYHbIE TAHHBIE O KOMIIOHEHTAX TOILIMBA U MPOJTYKTOB
ux cropanus. OCHOBBI pacueTa paBHOBECHBIX COCTOSIHUU M IPOLIECCOB B Kamepe. Pacuer paBHOBECHOro
COCTOSIHMSI TOMOT€HHOM CMECH MpOAYKTOB CrOpaHUsl IpU IOCTOSHHBIX JABJICHUW M TEMIEpaType.
TepMonrHaMUYeCcKuil pacyeT MpoLECCOB TOPEHUS U TEUEHHUS 10 COIUTY HAa OCHOBE PABHOBECHBIX COCTOSTHUI
npu p, T = const. OcoOeHHOCTH pacueTa 3aMOPOKEHHOr0 TeyeHHs. PacueTsl reTeporeHHBIX MPOTYKTOB
cropanud. OnpenenaeHre TEPMOIMHAMUYECKUX U TEIIOU3NYECKUX CBOWCTB MIPOIYKTOB CropaHus. AHanu3
3aBUCHUMOCTEl TEpMOJMHAMUYECKHX U TEIUIO(QU3MUECKHX CBOMCTB MPOAYKTOB CTOpaHUsS OT OCHOBHBIX
¢dakTopoB. BnusHHME COOTHOIIEHWS KOMIIOHEHTOB TOIUIMBA, JABJICHHUS B KaMepe CrOpaHHs, CTEICHU
paciupeHus paboyero Tena B COIuie.

2.1.4 Teuenue pabouero Tema B comnax PJ[. Comna paketHwsix nBurareneil. Teopermueckue
OCHOBBI ITOCTpoeHMs poduis coma JlaBansg. Pexumsl paboThl ¢ HeOpacIIMPEHUEM U epepaciiupeHuemM
pabouero tena. OLeHKa COBEPILIEHCTBA MPOIeccoB B corie. OnpeaeneHue noTepb yAeIbHOr0 UMITYJIbCa U3-
32 paccesHHs, TEOMETPUUECKUX OTKJIOHEHHH KOHTypa COIUIA, TPEHUS, XUMHUYECKOM M IHEPreTHUECKOU
HEpaBHOBECHOCTH, MHOrogazHoctu. Koagdumuent pacxona comna. Metoasl npodunuposanus conen P/I.
[TocTpoeHne KOpPOTKHUX MPOPUIMPOBaHHBIX comeid. KomblieBble cOIUIa M COIUIa ¢ LEHTPAIbHBIM TEJIOM.
JIByx¢a3Hoe HepaBHOBeCHOE TeueHHe B corutax PJI. MeTo/bl onTUMU3aluy KOHTYpa coIljla MpU TeYEHUU
IBYX(a3HbIX TOTOKOB. OTpHIBHBIE TEUEHUS B cOMIaxX. TsAra Ha pexxuMe rnepepaciumpeHus ¢ OTpPbIBOM MOTOKaA.

2.15 Tennooomen B P/I. Bsizkoe Teuenue padouero tena. KoHBEKTHUBHBIN TEIIO00MEH U TPEHUE.
VYpaBHeHUs TOTrPaHUYHOrO cliosl. OCOOEHHOCTH KOHBEKTUBHOI'O TEIUIOOOMEHA B KaMepe CrOpaHMsl M COILIe
PJI. MeToasl pacyeTa KOHBEKTUBHBIX TEIUIOBBIX IMMOTOKOB HA OCHOBE PEUICHUS] YPABHEHHI MOTPAHUYHOTO
ciost. Metox B.M. HesneBa. Pacuer KOHBEKTUBHOIO TEMJI00OMEHA Ha OCHOBE TeOpuu Noo0ust. OTpbIBHBIE
TEUYEHHsI 32 TOPLEBBIMHU MTOBEPXHOCTSAMHU B COIJIaX C PE3KUM M3JI0MOM KOHTYpa. OCOOEHHOCTH pacyera Mpu
HAJIMYMU CKadyKa YIUIOTHEHUS B 3aKPUTHYECKOM yacTu coruia. JIyducTsiit TernaooOMeH B Kamepe CropaHus u
comie PJI. Paguanuonnsie napaMeTpsl 00beMa U MOBEPXHOCTH. Pacyer JTyduCThIX TEMIOBBIX MOTOKOB.

2.1.6 Xapakrepuctuku PJI. Cratuueckue xapakrepuctuku PJ[. BeicoTHas XxapakrepucTuka.
XapakTepucTUKa JBHUraTelss C HWJICAJbHO pPEryJIUpyeMbIM [0 BbICOTE€ COIUIOM. [IpuMeHeHue
JBYXIIO3UIIMOHHBIX CONEJ M BBICOTHAs XapaKTEPUCTUKA KaMEpbl C TaKUM COIUIOM. JlpoccenbHas WU
pacxonHas xapakrepuctuka PJI. JIpoccenpabie xapaktepuctuku JKPJ[ ¢ gokuranumem u 0e3 JOKWUTaHUS
reseparopHoro raza. OcobeHHOCTH TIYyOOKOro ApoccenupoBaHus. [IpUHIMIIBI MOCTPOECHUS MOJENU IS
pacuera BIHMSHHS OTKJIOHEHUH TapaMeTpOB HAa OCHOBHBIE MTapaMeTphl JBUTATEIIS.

2.2 Kuokocmmuoie pakemnuie osuzamenu

221 OcHoBsl BeiOopa cxembl u napamerpoB JKPJI. CocraB u knaccudukamus KP. XKPJI c
BBITECHUTEIbHBIMA CUCTEMaMHM ToAaud ToruimBa. Ontumusanus napamerpoB KPJ[ ¢ BBITECHUTEIbHOU
cucteMoil monauu TorumBa. OnpeneneHue 3amaca raza BeitecHeHus. Cxembl J)KPJI ¢ HacocHOM cucTteMoit
MoJauu TOIUIMBA O€3 JIOKMTaHWs W C JIOKUTAaHHEM TEeHEpAaTOPHOIO raza, MX OCOOEHHOCTH M 00JacTH
MpUMEHEHHs. PacyeTsl onTUMaNBHOTO AaBlIEHUS B KaMepe MPU HACOCHOW CUCTEME M0auu ToIuIiBa. Beroop
THIIa CUCTEMBI TTo1auu ToruBa. OnpeeseHue 3amnaca TormMBa sl TYpOOHACOCHOM TTO/1av B IBUTATENh 0€3
JO’)KUTaHus TeHepaTopHoro rasza. Ompenenenue napamerpoB cuctembl mojgaun B JKPJ[ ¢ moxuranuem
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reHepaTtopHoro raza. Maorokamepuseie XKP/I. Cuctemsbl yrpaBiisitoliuX MOMEHTOB U CHJI.

2.2.2 XKunkue pakernsle TormBa. Kiaccudukanus sxuakux pakeTHbix toruB (OKPT) u
TpeboBaHusi K HUM. PU3UKO-XMMHUYECKHUE CBOMCTBA OKHUCIUTENEH W roprounx. OCHOBHBIE MPUMEHSEMBIC
TOIUIMBA U UX XapakTepucTuku. Onenka skoioruyHocT JKPT u npoaykToB ux cropanusi. OcBauBaeMble U
MePCIeKTUBHBIE TOIUTMBHBIE KOMITO3ULIMU. MeTaliocoaepkainue, reneo0pa3Hble U MCEeBI0KUIKHAE TOILUIUBA.
Onenka 3¢ ekTuBHOCTH U dKooruuHocTy JKPT.

2.2.3 PaGounii mponiecc B kamepe cropanus. OOmas ¢gusndeckas KapTuHa padodero mporecca
B kamepe JXPJl u ee crpykrypHas cxema. TpeOoBaHus K opraHuzanuu cmeceoOpazoBanus B JKPJI,
paboTapImmMx 1O cXeMmMe 'KHAKOCTh-)KMIKOCTB", '"raz-kuakocTs", 'ras-ra3z". Teopus u pacyer

CTPYKTYPHBIX M HEHTPOOESKHBIX (POPCYHOK >KHUIKMX KOMIIOHEHTOB ToriuBa. OCOOEHHOCTH pacueTa
JBYXKOMIIOHEHTHBIX HJIKOCTHBIX IEHTPOOEKHBIX (OPCYHOK C BHEIIHUM W BHYTPEHHUM CMEIICHUEM.
Pacuer (¢opcyHOK C y4eToM BS3KOCTH KOMIIOHEHTOB. CHEKTp pacmbila M paclpeseieHue
pacxoA0HANPSKEHHOCTH (DOPCYHOK.

224 PacnipuinBanue U cMelieHre KOMIIOHEHTOB TOIUIMBA CMECUTEIIbHBIMU F'OJIOBKAMU KaMephbl
cropanus. [[BuxeHue, BTOpUUHOE IPOOJIeHHE, TPOTPEB U HCIIapEHHE Karelb B Cpelie TPOAYKTOB CrOpaHHUs.
OcobenHoct MaccooOMeHa Mexny dazamu. TypOyJIeHTHOE NMepeMelInBaHNe Ta30B B KaMepe CrOpaHus.
Bocniamenenue u ropenue. Juddy3noHHoe roMoreHHOe, TeTepOreHHOe U KBa3UT€TEPOreHHOE TOpeHUeE.
Mexanusm ropenus B kamepe cropanus JKPJl u noctpoeHne maremMatudeckoil mozenu ropenus. OueHka
COBEpIIICHCTBA MIPOLIECCOB B Kamepe cropanus. O000IIeHHbIE XapaKTepUCTHKH IpolieccoB. Beibop u pacuet
o0beMa ¥ OTHOCUTEIIBHOM IJIOIIA I KaMephl CTOPAHHSL.

225 TemoBoe cocrosiHue U 3amuTa cTeHoK kamepsl JKPJI. OcHOBHBIE CTTOCOOBI 3a1IUThI CTEHOK
kamepsl JKPJ[. OcoOeHHOCTH TEIIO0TJauU OT MPOIYKTOB CrOPAaHUs K CTEHKAM KaMepbl CrOpaHMs U COIUIA.
HapyxHoe npoTtoyHoe pereHeparuBHoe oxJaxkaeHue. OxJiaxkaaroiue CBOMCTBA Pa3InyHbIX KOMIIOHEHTOB
ToruiBa. HapyxHoe panvallMOHHOE OXJIaXJE€HHE M ero pacuerT. BHyTpeHHee oxJlaxaeHUE.
TEIUIOM3O0JISIIIMOHHAs 3allUTa U KOMOWHUPOBAHHBIE CIOCOOBI 3aIlUThl CTEHOK. Pdu3nyeckre OCHOBHI U
METOJIbl pacuera Hapy>KHOTO U BHYTPEHHEro oxjaxjaeHui. OCOOEHHOCTH pacyeTa TEeIUIOBBIX IMOTOKOB B
CTCHKY IPU 3aBECHOM M TPAHCIUPALMOHHOM OXJIaXAeHUU. OLEHKa MOTEPh YAEIBHOIO MMITYJbCA TATH B
CBSI3M C OpraHM3aIMeN 3allUThl CTEHOK KaMepBhI.

2.2.6 HeycroitunBocts pabouero npouecca B XKPJI. Heycroiuusiit pexxum pabotsl XKP/[ u
KJaccupuKalysg TUIOB HEyCTOMYMBOCTH. @DU3MYECKHME OCHOBbI BO3HUKHOBEHHUS HH3KOYACTOTHBIX,
CPeAHEYACTOTHBIX M BBICOKOYACTOTHBIX KOJIEOAHUH MapaMeTpoB paboyero Teaa B 00beMe KaMepbl CrOpaHus
Wi Ta3oreHeparopa. Teopus HHM3KOYACTOTHOM HEYCTOMYMBOCTM UM METOJAbl €€ IOJAABJICHUS.
CpenHeuacToTHasi HEYCTOMYMBOCTh. BBICOKOYACTOTHAas HEYCTOWYMBOCTH M €€ IOAABICHHE U3MEHEHHEM
XapaKTepUCTHK CMeceoOpa3oBaHUs, HW3MEHEHHEM aKyCTHUYECKHX CBOWCTB KaMephl CropaHusi U
aKyCTHYECKUMU eMidepamu. MeToabl OLIEHKH YCTOHYUBOCTH pabouero mporecca npu ucnbsiranuu JKP/I.

2.2.7 Teopust TypOOHacOCHON cucTEeMBbl TMOJA4YM TOIJIMBA U €€ 3JeMeHTOoB. TypOoHacocHas
cucTeMa IMoJaud KOMITOHEHTOB, Kiaccudukanus cxeM u TUNOB ee arperaToB. [IpHHIMIHATBHBIE CXEMbI
TypbonacocHoro arperara (THA). OOmas Teopus JONaTOYHBIX MAIIWH. Teopus LEHTPOOEKHOro MU
IIHEKOBOTro HacocoB. KaBurarus u 6opb0a ¢ Heil B Hacocax. Teopus ctynenu TypOuHbl. MHOrOCTyneHuaThIe
TypOuHbl. PacueT ocHOBHBIX apameTpoB TypouH 1 HacocoB THA. CoBMecTHas paboTa HaCOCOB € TYpOUHOM.
dakropsl, onpenenstone 3xkoHoMuuHOCT THA. Onenka morepb B Hacocax, TypOMHAaX W MarucTpajsx.
[Tytn noBsimenus skonoMmuaHocTd THA. Onrumuzanust mapamerpoB THA.

2.2.8 Junamuueckue mporueccsl 1 perynupoBanue JKPJ[. XKPJ[ kak 00beKT peryi1upoBaHus U ero
ocobenHocTH. OcHOBHBIE TpeOoBaHMs K cucteMe perynupoBanus XKP/I. YcToitunBOCTh 1 TOUHOCTH CHCTEMBI
perynupoBaHus. B3auMOCBsA3b IIPOLIECCOB B JIBUraTelle M JMHAMUYECKUE XapaKTEPUCTUKU JBUTATENs.
[lpuHuMnbl pacueTra IUHAMHYECKUX XapaKTepUCTHK nBurarens. 3amyck naBuratens. OcoOEHHOCTH
IIpOLIECCOB B AyieMeHTax apurarens npu 3amycke. Ocrtanos JKPJI M mepexomHsle MpoLECCHl NMPU ATOM.
Nmnynbe nocienecTBUs U MyTH €ro YMEHbIIECHUS.

2.2.9 KunkocTHble pakeTHbIE JABUTATeNW Manoil Tsaru. HasnaueHue, ocoOeHHOCTH W
kinaccudukanus XKXPAMT. Pexumbr padotsr XKPJIMT. Jluarpamma paboThl U1 OCHOBHBIE TUHAMHYECKHE
napameTpel. PacXogHBIE KOMIUIEKC U YIENbHBI HMIYJIbC Ha HUMIYJIbCHOM pPEXUME pPaOOTHI.
JByxxkomnoneHTHbie JKPJIMT. OcobenHOCTH pabounX MpPOIECCOB M TEIUIOBOM 3aIIUTHI. XapaKTEPUCTHKH
KPAMT. OnnokommonentHeie XKPJIMT. Ocobernnoctu npoektupoBanus JKPJIMT.
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2.2.10  OcHoBHBIC TCHCHIINH U TIepcrieKTHBHI pa3BuTus JKP]I. PazpaboTka, ocBOCHUE U BHEAPECHUE
HOBBIX, Oojiee 3HEepreTudeckd A(P(EKTHUBHBIX U DKOJOTMUYECKHM YHUCTBIX TOILIMB. MeTamiocoaepkaime
TormBa. [lepcnekTuBBl MPUMEHEHUS JIETKMX METAJJIOB B KadyecTBE roprounx. OnTuMu3anusi OCHOBHBIX
PEKUMHBIX U KOHCTPYKTHUBHBIX [TApaMETPOB ABUTATEIIS, €ro cxeMbl. COBEpIICHCTBOBAHUE MapaMeTPUUECKON
ontTumu3auuy. lloBbllIeHWE KOHCTPYKTMBHOIO COBEPIUEHCTBA JIBUTaTels, HAJIEKHOCTH, pecypca.
Pazpaborka JXPJ[ MHOropa3oBOro MPHUMEHEHHS M MHOTOKPATHOTO BKJIIOUeHHUs. COBEPIICHCTBOBAaHUE
METOJIOB TEOPUH U MojenupoBaHus. PaspaboTka, BHeapeHue u coBepiieHcTBoBanne CAIIP JKP/I.

2.3 Teopus pakemnulx 0eucameneil Ha MeEPOOM MONIUGE

231 OOmue cBeneHuss U TBepAble pakeTHble TominBa. CocTaB, CXEMbl, YCTPOWCTBO U
ornuuutenbHbie ocooenHocTr PJTT. Kmaccudukamus PJITT. 3apsiast B PITT, ux tunsr u popmel. Cuctema
YIPaBJIEHUS BEKTOPOM TATH, OCHOBHBIE IPUHIIMIIBI CO3/IaHUS YIIPABIISIFOIIMX MOMEHTOB U CHJI.

2.3.2 TpeboBanusi K TBEpAbIM pakeTHBIM TormuBaM. J[ByxocHoBHble TPT, ux cocraB u
xapakrepuctuku. CmeceBble TPT. CoctaB M XapakTepUCTHKM CMECEBBIX TOIUIMB. BinsHue mioTHocTu
TOIUIMBA U IUIOTHOCTH 3apsDKEHUS KaMephl CrOpaHus Ha UICAJIBHYI0 CKOPOCTb PAKETHI.

2.3.3 Teopuss CTaMOHApPHOIO TOPEHUS TBEPABIX PAKETHBIX TOIUIMB. MeXaHU3Mbl TOPEHHS
JIBYXOCHOBHOTO M cMmeceBoro TtomuB. IllnakooOpa3oBaHue M arjoMupanuss @Opud  TOPEHUHU
MeTaJlIocoiepKallux cMmeceBblX TOIUMB. CkopocTh ropeHust TPT kak OCHOBHOM NMPOEKTHBIA Hapamerp.
3aBUCHUMOCTb CKOPOCTH TOPEHHUs TOIUIMBA OT JaBJIEHUS M HaudanbHOW Temneparypel. ['openne TPT B
yClIOBUSAX 00JyBa Tropslleil NOBEPXHOCTU HNPOAYKTaMU CropaHusi. ODPO3HMOHHOE TOPEHUE, CKOPOCTh
9PO3UOHHOIO TOpeHus. BinsHre Ha CKOPOCTh TOPEHUs HAIIPSHKEHHOIO COCTOSHUSA 3apsia, pa3Mepa YacTHI]
OKHCIIUTENS], TEXHOJIOTUU M3TOTOBJIECHUA 3apsna. ['opeHue 3apsaa B YCIOBHUAX IOJIETHBIX IEPErPY30K.
MeTopl peryJInpoBaHusi CKOPOCTU TOPEHHUS.

234 I'azorepmoauHamuka npoueccoB B kamepe cropanus PJITT. Maremarnueckas monenb
IIPOCTPAHCTBEHHOT'O JBIKEHHS NMPOIYKTOB CrOpaHHsl B Kamepe JBurarens B oOmiem ciaydae. Mozenb
KBa3MOJHOMEPHOTO JBW)XECHHUS IPOAYKTOB CrOpPaHMs [UIsl HECTAllMOHApPHOIO M KBa3HCTALIMOHAPHOTO
pexxumoB. Mcnonb3oBanue razoquHaMudeckux (GyHKiuil. PacueT nBHXKEHMsS NPOAYKTOB CrOpaHUs IPH
pa3nuuHbIX (hopMax 3apsijia U B IPECOIIOBOM o0beMe kamephl. ['eoMeTpust BeIrOpaHus 3apsijia.

2.3.5 Hecrammonapusie pexxumsl pabotsl PITT. Ilpenenvhbie spnenust npu ropenuun TPT.
[Ipouecc BocmiameHeHus: ocHoBHoro 3apsiza TPT. Beibop Tuma u macchl 3apsiia BOCIIAaMEHUTEIBHOTO
ycTporcTBa. MeToasl onpeneneHus Maccsl BociiaMeHeHus. Pacuer u3MeHeHus JaBieHus B KaMepe IpHU
3amycke asurarens. HynbmepHas u oHOMEpHas MaTeMaTH4eCKHUE MOJEIU Ul ONPEACIICHHUS] U3MEHEHUS
JaBlieHUs: U TemmepaTypbl paGouero Ttena B kamepe PJITT. I'opeHue TBepAbIX pPAaKETHBIX TOIJIMB B
HECTAallMOHAPHBIX YCIOBUAX. VI3MEHEHHe AaBieHUs B KaMepe Mocie MOJHOTo BeIropanus 3apsaa B TPT.
Bnusaue yHoca Maccel B paliOHE KpPUTHUYECKOrO CedeHus coruia Ha paboumit mponece PITT.
[IporpaMMupoBaHHOE peryIupoBaHUE BHYTPHUOATUIMCTUYECKUX ITAPaMETPOB.

2.3.6 Pa36poc mapamerpoB u perynupoBanue PJITT. Cratuueckue xapaxrepuctuku PITT.
Pazopoc OGammuctuyeckux mapamerpoB PIATT. IlpudyuHB OTKIOHEHHS MapaMeTpOB OT HOMHUHAIBLHOTO
3Ha4eHusT U ux aHanu3. CrocoObl yMeHbIIeHHs pa3zdpoca OATMCTUYECKUX MapaMeTpoB, UCIOJIb30BaHHE
METOJIOB MaTeMaTH4yeckoro mojenupoBaHus. CrnocoObl peryiupoBaHHsl BEJIWYUHBI TATH JBUTATENS B
IIPEICTAPTOBBIX U MOJIETHBIX YCIOBUAX. Y CTPOICTBA JUIsl ©3MEHEHNs HanpasieHus BekTopa taru PITT u ux
aHanu3. Orceuka taru. [lytu cozmanns PATT ¢ MHOTOKpaTHBIM BKIIFOUEHUEM.

2.3.7 HeycroitunBocts pabouero mpouecca B PATT. Bunsl HeycToiumMBOCTH. MeXaHU3MBbI
BO3HUKHOBEHHS HEYCTOMYMBOr0 ropeHus. Hu3kouacToTHast HEyCTOMYMBOCTh. BiMsiHuEe HAa HU3KOYaCTOTHBIE
KoJie0aHUs aBJICHUS U MPUBEIEHHON JUIMHBI KaMepbl. OcOOEHHOCTH BBICOKOYACTOTHOM HEYCTOMUYMBOCTH B
PATT. AxycTtuueckass NpOBOJMMOCTb MOBepXHOCTH ropeHus 3apsiga TPT. CrocoObl monaBieHUs
Heycronunoctd B PJITT.

2.3.8 Tennosoe coctostaue 3neMenToB P/ITT 1 ux 3amura. ConpspkKeHHBIA TEIII0-MacCOOOMEH B
PATT. Temnootnaya x snemeHTam KoHCTpykiuu PITT. OcobenHocTn TemnooOMeHa Mpu ABYX(da3HOM
TeueHnHu npoaykToB cropanus TPT. XapakrepHbie o6mactu pacueta. OCHOBHBIE CTIOCOOBI TETUIOBOM 3aIIUTHI
9JIEMEHTOB KOHCTPYKIMU: PaJMAlMOHHOE, BHYTPEHHEE, €MKOCTHOe, aOJsIMOHHOE OXJKACHUS H
TEIUIOM30JILIMOHHbIE TOKPbITHs. KoMOuMHMpoBaHHBIE cUCTeMBbl 3amMThl. OLEHKa MOCIEACTBUH YyHOCA
Macchl. 3aliuTa JIEMEHTOB IBUraTels OT XMMHUYECKOTO U MEXaHUUYECKOT 0 BO31EUCTBUS IOTOKOB IIPOAYKTOB
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CTOpaHUA.

2.39 [TepcnextuBsl pa3zutust PATT. PazpaboTka u 0cBOGHHE HOBBIX BBICOKOA(()EKTUBHBIX U
9KOJIOTMYECKH YUCTBIX TBEPBIX PAKETHHIX TOIUIMB. [IpMeHeHNe HOBBIX KOHCTPYKLHOHHBIX MaTepHAIIOB,
OCBOCHHE KOMITO3UIIMOHHBIX MaTepuasioB. COBEpIICHCTBOBAHME KOHCTPYKIMH [Burareneil. PaspaboTka
JBUTATENIC C pa3felibHbIM 3aps/IOM, PETYJIUPOBAHHEM TATH, MHOTOKPATHOTO 3allyCka U MHOTOpPa30BOTO
ucnoibp30Banusl. COBEpIICHCTBOBAHUE METOIOB TEOPUH U MaTEMAaTUYECKOT0 MoienpoBanus. PaspaboTka u
ucronb3oBanue ruopuHbix skcneptHoix CAITP PITT.

2.4 Inekmpuueckue pakemmuoie oguzamenu

DIIEKTPOPAKETHBIE JIBUTATEIbHBIC YCTAHOBKH U JJIEKTPUUECKUE PAKETHBIC ABUTATEIM KOCMUYECKHUX
anmapatoB. CriocoObl yckopenus pabouero tena B DPJI. Knaccudukarus OPJ1. Cxembl, NpUHIUI ISHCTBUS
U YCTPOHCTBO TETUIOOOMEHHBIX U AIIEKTPOIYroBeix DPJl. DnekTpocTaTHuecKue pakeTHBIC IBUTATEIH, UX
KJIacCU(UKAIIHSL.

WNoHHBIN pakeTHBIN ABUTATENb, €T0 CXEMa W MPUHIMUII JEUCTBHUSI. DJIEKTPOMArHUTHBIC PAKETHBIC
JBUTATENH, UX KIaccu(UKaus 1 0COOEHHOCTH. DIEKTPOMAarHUTHBIN paKeTHBIN IBUTATENb C TUHEHHBIM E X
H yckoputenem. TopioBblii 371€KTPOMAarHUTHBIA JBUTATENh C COOCTBEHHBIM MAarHUTHBIM TTOJIEM U TIPUHITUTT
ero pabotel. UMIy/IbCHBIE 3JIEKTPOMArHUTHBIE JIBUTaTeNd. PenbcoTpoH 3po3uoHHoro tuma. Paboune tena
OPJl u ux mapamerpbl. Buasl QyroBeix paspsaoB W MX ocoOeHHocTH. [Inasma m ee B3amMojeicTBhe C
TBEP/IbIM TEJIOM.

2.5 Hoepnule pakemHubvie Osuzamenu

SAnepubie ucrounuku 3Heprun. OOume ceaenus oo AP/l u sinepHble TomnuBa. TeroBbLIESIONINE
asieMeHThl. Temnodu3nueckuil pacuer u pacnpeaesaeHue Tema B saepHoM peakrope. Oxnaxaenue TBOJIo
1 0COOCHHOCTH TerutooOMeHa B kaHaax. J(uddysus u 3amennenrne HeUTpoHoB. Cxema, IPUHIIMIT JCHCTBHS
u ycrporctso SP/I nenenus ¢ TBepaoil aKTUBHOM 30HON. SIIE€pHBIN paKeTHBIN IBUraTelb C Fa30BOM aKTUBHON
30HOM. ['MmoreTnyeckuil TEpMOSAIEPHBIN paKeTHBIM ABUraTeslb M MpoOsieMbl ero cosgaHus. CHcTeMbl
ynpaneHus u 3amuTel B SIPJ[. cneitanus AP/ u o6ecieuenne paauanoHHON 6€30MacHOCTH.

2.6 Teopusa u pacuem snepzemuuecKux yCman060K KOCMUYECKUX Annapamoe

2.6.1 O6mue cBenenus 06 sHepreruueckux cucreMax KA. Mcrounnk Macchl 1 aHEepruu Ha 60pTy
KA. DHeprernueckas cuctema KocMuueckoro annapara. HazHauenue, cocras, nepapxudeckasi CTpyKTypa 1
NpUHLMIHATIbHAS cxema sHepretuueckux cucreM KA. Knaccudukanus u yciaoBusl SKCIUTyaTaluu
sHeprerudeckux cucteMm KA. [lepBuuHnble BHELIHHE U OOPTOBbIE HCTOYHUKU Macchl U 3Hepruu g KA u ux
xapaktepucTtuka. HampaBneHus TpaHchopMaluy HCIOJIB3YEMBIX W IMEPCHEKTUBHBIX MEPBUYHBIX BHJI0B
SHepruu u Tpebyemble Ha OOpTYy BHUABI 3HEpruu. DHepreTuueckue ycraHoBkd KA. Hasnauenwe, cocras,
obmas mpuniunuansHas cxema DY KA. J[urarensubie ycraHoBkH KA 1 nx kimaccuduxarusi.

2.6.2 OCHOBHBIE 3aKOHOMEPHOCTH NPE0Opa30BaHMsI SHEPTUU B SHEPreTUYECKUX ycTaHOBKax KA.
MeToapl HENOCPEACTBEHHOTO MpeoO0pa3oBaHMsl HHEPrUHM. XapaKTepHBIM BUJ 3JIEKTPUYECKUX Lenei
HEMOCPEJCTBEHHOr0 IpeoOpa3oBaHus »Hepruu. lloTeHuuanbHble Oaphepbl Ha TpaHHIE KOHTAKTa
IIPOBOJIHUKOB C PAa3JIMYHBIM THUIIOM IPOBOJMMOCTH. J[MHaMHuYecKoe paBHOBECHME TOKOB Pa3HOPOIHBIX
HOCHUTEJIEH Y MOTEHIIUAIBHBIX OaphepoB Ul pa30MKHYTON M 3aMKHYTOH 3JIeKTpUUECcKuX 1enen. MneanbHbiit
U peaJbHBIA IMKJIBl HEMOCPEICTBEHHOro INpeoOpa3oBaHusl sHepruu B T-S KoopamHaTax M HX aHau3.
Mertop! psiMOro npeodpazoBaHust YHEPIUU. MalIHHBIE METO/IbI TPe0Opa30BaHusl SIHEPTUU. XapaKTepHbIE
CXEMBbI ¥ TEPMOJIMHAMUYECKHUE [IUKJIBI MAIlIMHHBIX METOJIOB U UX AHAJIN3.

2.6.3 OHepreTuyeckue YCTaHOBKH c ($OTO3IEKTPUIECKUMHU npeoOpa3oBaTeNsIMHu.
®dorosnekTpuueckoe  npeoOpazoBaHUME  dHepruu.  SIBieHHss  BHyTpeHHero  ¢gortoadpdexkra U
¢doronpoBoguMocTd. CxeMa BO3HMKHOBEHHUS (OTOIIEKTPOJABMKYILEH CHIIBL. YCTPOHCTBO M TNPHHIIUI
pabothel (oTodnekTpuueckux mnpeodpaszopareneir (OII1). Pabora ®III mox Harpyskoi. BonpTammepHsie
XapakTepucTuku, MomHocTh U KI1J] @11, DHepreTnueckue yCTaHOBKH C COTHEYHBIMH Oatapesimu. [Tanenn
COJIHEUHBIX Oarapeil. MexaHu3Mbl X pa3BepThIBaHMs, Gukcanuu u opueHTaruu Ha ComHie. DakTopsl,
cawkaromue KITJA ®OII u ux anamus. Ilytu coBepmeHcTBoBanus OV ¢ ®OII. [lerpananus ®OII or
KOCMUYECKOU paJlialvu 1 IIyTH €€ CHUKCHHUS.

2.6.4 OHepreTuyeckue YCTaHOBKU c TEPMODIEKTPUUECKUM npeoOpa3oBaHUEM.



TepmonnekTpudeckoe MpeoOpa3oBaHUE HHEPTUH. Y CTPONCTBO TEPMODICKTPUUECKHX TMpPeoOpa3oBaTeie
(TOnll). [punuun padots! u xapakrepuctuku TOnll. Bo3moxubie cxembl pacnonoxenust TOnll B moxyne
TEPMORJIEKTPUUECKOr0 reHepaTopa. Paguonsoronnas sueprerudeckas ycranoka ¢ TOnll. Duepretuyeckas
YCTaHOBKA C SIZIEPHBIM PEAKTOPOM JielieHMsl. PagualionHas 3aiiuTa WIEHOB 3KuNaxa U 31eMeHToB KA.

2.6.5 DHepreTuyeckue YCTAaHOBKH C 3JIEKTPOXMMHYECKUMHU mpeodpazoBarensiMu. CyHIHOCTh
AJIEKTPOXMMUYECKOT0 MpeoOpa3oBanusi sHeprud. Cxema M TNPUHLIMI JCHCTBUS AJIEKTPOXHUMHUYECKOTO
npeobpazoarens (OXII) Ha mpumepe BOAOPOAHO-KUCIOPOIHOTO TOILIMBHOTrO 31eMeHTa. Knaccudukanus
OXII. 'anpbBaHUYECKHE AIEMEHTBI U AKKYMYJIATOPBI. Y CTPONCTBO U OCHOBHBIE XapaKTEPUCTUKN TOILIIMBHBIX
3JIEMEHTOB. JHepreTuyeckue yctanoBku ¢ DXII.

2.6.6 OHEpPreTM4eckue YCTAaHOBKUM C TEPMOAMHUCCHOHHBIMH IpeoOpazoBarensiMu. Ilpunuun
TEPMOSMUCCHOHHOTO  MpeoOpa3oBaHus  sHeprud. (Cxema  mpoOCTEHIIEro  TEPMOIMUCCHOHHOIO
npeodpazoBarens (TOII) u ero npunnun neiicteust. Knaccudukarus TOI1. Pexxumsl padoTsl peanbabix TOIL.
DHepreTuyecKas yCTaHOBKA Ha SIIEPHOM PEAKTOpE JEIEHUS C TBEPAOW aKTUBHOM 30HOH. YCTpOMCTBO U
MPUHIUI PaOOTHI JIEKTPOTEHEPUPYIOIIET0 KaHaja. JHepreTndeckas yctanoBka ¢ TOII Ha paguon3oTonHOM
HCTOYHMKE Teruia win oT CoJlHIA.

3. TEOPHUA PAFOYEI O I[IPOIJECCA M PACYET JBUT'ATEJIEH BHYTPEHHEI'O CTOPAHUA

3.11neanpuble nmkibl TernoBbix MmamuH (Kapao, Otro, Juzens, Tpunkiep). OTiauuus CBOHCTB
peaJIbHOTO U UJCaIbHOTO padOUNX TeJl MOPIIHEBBIX ABUraresneil. TepmMuueckuil Kiij uKiIa ¢ I0BOIOM Tellia
IIpU MOCTOSTHHOM oObeMe. BnusHMe cTeneHu C)kaTus Ha TEPMUYECKUH KIJ U MaKCUMalbHOE JaBJICHUE
B 1uKie. Oriauuusg pabodero LMKJIA MOPUIHEBOrO JBUraTeNs OT MJICANbHOIO TEPMOIMHAMHUYECKOIO
uukina. MHaukaTtopHas auarpaMma YeThIPEXTAKTHOTO JIBUraTells C HamoJHEHHWEM H3 aTMocdepsl U ¢
UCKPOBBIM 3akuraHueM. WHaukaTtopHas aAuarpaMMa YeThIPEXTAKTHOI'O IIOPIIHEBOIO JIBUraTess C
HaJJyBOM U C HCKPOBBIM 3akMraHueMm. MHaukatopHas aAuarpaMma JABYXTaKTHOTO IOPIIHEBOTO

JIBUTATEIS.

3.2 Ilepuonel Ta3o00MeHa M TMoOKa3aTeaM KadecTBa OSTOrO Ipoliecca B UYETBIPEXTAKTHOM
nopurHeBoM aAsurarene. Ilponecc HamonHeHus mwiMHApa pabouuMm tenoM. KoadduuueHT HamonHeHus
(moHsiTME W BBIBOA pacueTHOM ¢opmyinbl). Ero npeaensHoe 3HaueHue. BiusHue Ha mpolecc HarmoJIHEHUsS
HWIMHpa pabodyuM TEJIOM TUAPABINYECKOIO CONMPOTHUBIIEHHUS BIYCKHOM CHCTEMBI ABUTATENS U HAJIWYMS B
LWINHAPE OCTaTOYHBIX ra3oB. BiusHue Ha kK03((UIMEHT HANOJIHEHUS poJia MPUMEHSIEMOro TOIUIUBA U
HajayBa ABurarens. BnusHue Ha ko3 (QULIMEHT HANOJIHEHUs CTENEHU CXKAaTHs, TEMIEpAaTypbl BO3AyXa Ha
BXOJI€ B ABUTaTeNb U YaCTOTHI BPAIllEHUsI KOJIEHYATOrO Baja.

3.3 [Ipouecc cxxatus B pealbHOM HNOPIIHEBOM jABuUraresne. OCoOOEHHOCTH €ro pacyera.

34 I'oprodee 1 okuCIUTEND, IPUMEHSAEMBIE B TOPLUIHEBBIX ABUraTeNsAX. PacueT X cOOTHOIIEHUS
B TOIUIMBO- BO3AYyImIHOW cMecu. [lpuHnumel kigaccuduKanuy — pacHbUIMBAIOIIUX  YCTPOMCTB.
CMmeceobpa3oBaHMe B IBUraTeNsIX ¢ UCKPOBBIM 3akuranueM. CMeceoOpa3oBaHKe B AU3EIbHBIX JIBUTATEIAX.

35 TpeboBaHusi K OpraHu3aldy Ipollecca TOPEeHUs B MOPUIHEBBIX IBUTATENsIX. MexaHu3M
OKHCJICHHs YTJIEBOJIOPOJIOB U 00pa3oBaHME TOKCUYHBIX KOMIIOHEHTOB B MPOJYKTax cropanus. Teopus
MMOBEPXHOCTHOTO ropeHust. Teopus o0beMHOro ropenus. Bnusinue pa3znuuHbix (pakTopoB Ha TypOyJIeHTHOE
ropeHue oJHOpoAHOM cMecu. HopmanbHOe ropenue. BiusiHue peKuMHBIX M KOHCTPYKTHBHBIX (DaKTOpOB Ha
MpOLIECC TOPEHUsl TOIUIMBO-BO3JYLIHOW CMecH B NOpPIIHEBBIX ABuraressix. llopsaok pacuera mporiecca
TOPEHUs] TpU TEIUIOBOM pacyeTe MOpIIHEBOro pAsurarens. JleroHannoHHoe ropenue. dakTopsl,
CHOCOOCTBYIOIINE BOSHUKHOBEHHIO JIETOHAIINH.

36 ITponiecc pacmmpenus pabouyero Teiga B peaJbHOM MOpIIHEBOM JBurarene. OcobeHHOCTH
ero pacyera.

I[Tporecc BeIycKa OTPaOOTABIIMX ra30B U3 IMJIMHIPA ABUTATEIS.

3.7 WuaukaTopHble mapamMeTpbl HOPIIHEBOTrO IBUraTels. BivsHue Ha MHANKATOPHBIE TapaMeTphl
poia MPUMEHSIEMOTO TOIUIMBA U KOHCTPYKTHUBHBIX MAapaMeTpOB ABUTaTENs. BiusHue Ha WHIMKATOPHbBIE
napameTpsl (PakTOpOB, ONPEACIAIONINX PEKUM PabOThI ABUTATES.

3.8 OOme cBeneHus o pacuere pabodero mporecca MnopurHeBoro asurarens. CTpykrypa H
0COOCHHOCTH TEIUIOBOTO pacuera YeThIPEXTAKTHOTO MOpPIIHEBOro nBurateins. CTpyKTypa U OCOOEHHOCTH
TEIUIOBOTO pacyeTa JABYXTAaKTHOIO IOPIIHEBOrO JBUTATels. 3aJauyd M CTPYKTypa TEPMOXMMHUYECKOTO
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pacuera. OCHOBHBIE OIIPEENISIEMbIC BETMUNHEL.

39 MexaHuueckue MOTEepH B MOPIIHEBHIX JBUTatensix. Crnoco® HX OIEHKH H METOMbI
9KCIIEPUMEHTAIILHOTO ONIPENEICHHS. 3aBUCUMOCTh MEXaHUYECKUX ITOTEPh OT KOHCTPYKTUBHBIX M PEKUMHBIX
(hakTopoB.

3.10IIpeumymiectBa M HEAOCTATKU [BYXTAaKTHBIX IIOPIIHEBBIX JBHUraTelIed B CPaBHEHUM C
4yeThIpeXTakTHbIMU. [leTneBas cucrema razooOMeHa B JBYXTAaKTHBIX ABUrareisix. [IpsMorodnas cucrema
ra3ooOMeHa B JABYXTaKTHBIX ABHUraTeisx. Bpems-cedeHne opraHoB razoo0OMeHa, €ro M3MEHEHHE IO YIiy
MOBOPOTA KOJIEHYATOr0 Baja, 0COOEHHOCTH IMpoliecca ra3000MeHa B ABYXTAKTHBIX MOPIIHEBBIX JBUTATEIAX.

3.1100mue MNOHATHS O XapakTepPUCTHKAX IOPIIHEBBIX JBUTarened. MeToapl UX MOJY4YEHHS.
XapakTepUCTHUKA ITOPIIHEBOIO JBUIATENA M0 YIIIy OIEPEKEHUs 3aXKUTI'aHMSA. XapaKTEPUCTHKA 110 COCTaBY
TOIUIMBO-BO3AYIIHON CMECH. BHEIIHSS M 4aCTUYHBIE CKOPOCTHBIE XapaKTEPUCTUKHU TIOPIIHEBOIO ABUTATENS.
BunrtoBas (apoccenbHasl) XapakTepUCTHKAa. BBICOTHas XapakTepUCTUKAa aBUALMOHHOIO IIOPLIHEBOTO
ABUraTesns 0e3 HaayBa.

3.120konoruueckue xapakrepuctuku JBC. [Tytu ymenbsenus Biavsiaust Bpennsix seuects (CH, CO,
NOx, 6enzonepena) B Beixiione JJBC Ha okpy»Karolnyto cpeay.

3.13M3mepeHne KpyTsIlero MOMEHTa JABUrareis. MeXaHMYecKMe W TUIPABIMYECKHE TOPMO3a.
DJeKTpUYecKre U MHIYKTOPHbIE TOPMO3a. Y CJIOBUS YCTOWYMBOM COBMECTHON pabOTHI IBUTATEINS K TOPMO3a.

3.14IlepcriexkTuBH yiyunienus sHeprerndeckoit agpdexrusroctu JIBC. [Ipumenenue B JIBC Hanmysa,
pereHepanyu Teria, NepCHeKTUBHBIX CIOCOOOB MOJATOTOBKH TOIJIMBO-BO3AYIIHOW cMecH. Mcronb3oBaHue
sHepruu BeIxjonHbIX ra3oB B [IBC. HoBsie kunematnueckue cxembl noctpoenus JIBC.

3.15 DHepropecypcocOeperaronme TeXHOJIOTHH B SHEPrOYCTaHOBKAX.

4 KOHCTPYHUPOBAHHUE BO34VIIIHO-PEAKTHUBHbIX JIBUTATEJIEH u
I'A30TYPBUHHBIX YCTAHOBOK

4.1 Oowgue sonpocwl npoexmuposanus BP/]

Pa3HOBHIHOCTH THUIIOB M KOHCTPYKIMHA coBpeMeHHBbIX BPJI, o6nacTu ux npuMeHeHus, BaKHeHIe
TEXHUYECKHE TpeOOBaHUs, MPEAbSBISEMblE K aBUAllMOHHBIM JBUTaTensM. [loHarue o6 oOuielt MeTonuke
npoektuposBanus BP/I.

4.2 Koncmpyxkyua u npoexkmupoeanue BP/]

421 Knaccudukanuss BPJ] mo ux cocraBHBIM 4YacTsM W HazHaueHUI0. KOHCTpYKTUBHBIE U
cuwiioBble cxembl BPJl. OcHOBHBIE KOMIIPECCOPBI, PA3HOBUAHOCTH MX KOHCTpYKIMH. ['a3onnHaMudeckue u
WHEPLMOHHBIE YCUIINS, AEUCTBYIOIINE HA OCHOBHBIE YaCTU KOMIIPECCOPOB. BbIOOp KOHCTPYKIIMKA POTOPOB U
KOpIIyCOB KOMIIPDECCOPOB, HUX IPOEKTHUPOBAaHUE, IIPUMEHsAEMblE MaTepuaibl. PaguanbHble 3a30DBI.
[lenTpobexxHble KOMIIPECCOPHI, X KOHCTPYKLHS U NpPOeKTHpoBaHUE. KOHCTPYKIUS 3JIEMEHTOB CHUCTEM
yIipaBiieHUs KomrpeccopoM. KoHCTpyKkTHBHBIE Mepbl 00phObI ¢ BUOpariuei sonatok. [Ipo6iemsl, cBs3aHHbIE
C CO31aHUEM KOHCTPYKIIUU BEHTUJIATOPA.

4.2.2 ["a3oBble TypOuHBL. BBIOOp KOHCTPYKTHUBHBIX CXeM. YCIIOBHs paboThI jJeTajlell Ta30BBIX
TypOuH, AeCTByIOLIME Ha HUX HAarpy3ku. KOHCTpyKIUS U MpOEKTUPOBAHHE POTOPOB U KOPIYCOB ra30BbIX
TypOuH. CHcTeMBbl OXJIAXICHUS TYpOUH.. YTIpaBlieHUe paJualbHbIMU 3a30paMu. [IpuMeHseMble MaTepuasbl.

423 Pacnonoxenne u koHCTpykuusi onop potopoB BPJI. TpeGoBaHus K KOHCTPYKLHHU OIOP.
Mertoabl pacyera Omop Ha MPOYHOCTb. BbiOop cma3ku omop. PopmMHpoBaHHE MACISHOM MOJOCTH.
[IpoexkTpoBaHue NPOTOYHON YACTH OIIOP.

4.2.4 OcHoBHBIE Kamepsl cropanus. HazHaueHune u TpeOOBaHUS K KOHCTPYKIIMU KaMep CrOpaHusl.
Boibop Tuma Kamepbl CropaHus U KOHCTPYKLHMH KapoBOW TpyObl. Po3kur kamepbl cropaHus.
KOHCTpYKTHMBHBIE IyTHM CHWXXEHMS S3MHUCCUU. PacueT Ha NPOYHOCTh DSJIEMEHTOB KaMep CropaHusl.
[Ipumensiembie MaTepuUab.

4.2.5 ®opcaxHble KaMmepbl cropanus. HasHaueHwe M TpeOOBaHHS K KOHCTPYKIHMH. BpiOop
KOHCTpYKIMU (opcakHOM kamepbl. CraTHueckas M JAMHAMHUYECKash IPOYHOCTh (DOPCAKHOM Kamephl.
IIpuMeHsieMble MaTEpHAIIbI.

4.2.6 PeaktuBHble coruia. HazHaueHne u TpeGOBaHUS K KOHCTPYKIHMH. BBIOOpP KOHCTPYKTHBHOM
cxeMbl. KOHCTpyKIUs ¥ pa3HOBUIHOCTH MEXAHU3MOB YIIPaBJIECHMsI PEAKTUBHBIMU COILIaMH. PeBepchl TAru.
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Haznauenne u QyHKIIMU peBEPCUBHBIX YCTPOMCTB, WX Kiaccudukanus. BoIOOp KOHCTPYKTUBHOU CXEMBI U
3JIEMEHTOB KOHCTPYKLIMM PEBEPCUBHOrO YCTPOMCTBA. Pacuerbl Ha NMPOYHOCTH 3JIEMEHTOB KOHCTPYKLMUA
comen. [Ipumensiembie MmaTepuasnbl. CHUKEHHE IITyMa PEaKTUBHOM CTPYH.

4.2.7 PenykTopsl, UX KHHEMaTUYECKUE CXEMBbI, PA3HOBUIHOCTU KOHCTpyKuui. Pacuer neranei
PEAYKTOPOB Ha MPOYHOCTH. [IpuMeHsieMble MaTepransl.
4.2.8 OcHOBHBIE BOIPOCHI NPOEKTUPOBAHUS OOLIEH KOHCTPYKLMM JABHUraress. MoaynbHOCTh

KOHCTPYKLHMW JBUTaTeNed, CUCTEMa TJIaBHBIX Pa3beMOB KOPIYCOB. CHCTEMBbI OXJIAXICHUS JBUraTes,
neperycka u oToopa Bo3ayXa, APEHaXUPOBAHUS IOJIOCTEM, KOHCTPYKIMS CUCTEM YIUIOTHEHMM. CHCTEMBbI
CMa3KH MOAIIMITHUKOB POTOPOB, OOecleueHue HaJlexHOCTU padoThl cUcTeMbl cMma3ku. [IpoektupoBanue
TpYyOOIIPOBOJIOB.

429 Konctpyknus npsamorounbix BP/I. Jl03BykOBbI€ M CBEpX3BYKOBBIE BXOIHBIE YCTPOICTBA
npsimorounbix BPJI. Cucremsl ux perynupoBanusi. PeaktuBHble comia. OcOOEHHOCTH KOHCTPYKIUI KaMmep
cropanusi. CUCTEMBI U arperarsl 10Jja4y TOIUIMBA B KaMepbl cropanusi. KOHCTpyKIusl KOPIyCOB U yCTPOMCTB
MOJBECKU NMPSIMOTOUHBIX BP/I.

4.3 Jlunamuka u npouHocmev KOHCMPYKYUil

43.1 CoBpeMeHHbIE METO/IbI pacueTa HalpsHKeHHO-1e(OPMUPOBAHHOTO COCTOSTHUS U KOJICOaHHI
271eMeHTOB KOHCTpYKIMU BP/I. OcHOBHBIE COOTOHOIIEHUS Te€OpUU YyIPYrocTu. OCHOBBI METOJ]a KOHEUHBIX
3JIEMEHTOB.

4.3.2 Metoapl OIICHKHA CTATHYECKON MPOYHOCTH PabOYMX JIOMATOK KOMIIPECCOPOB U TYypOUH
pPa3IMYHBIX KOHCTPYKUUU. JIeHCTByroUIMEe yCWIJIMs, BO3HUKAIOLIUME HANPSDKEHMS, 3amacbl IPOYHOCTH.
OcobenHocTn pacuera TYpOMHHBIX JIOMATOK. TemreparypHble HANpsHKEHHS, IOJ3YYeCTh MaTepHuala,
MaJIOLUKJIOBAs IIPOYHOCTH.

4.3.3 Metoapl OLICHKHA CTAaTHYECKOM MPOYHOCTH AUCKOB TYpOMH W KOMIIPECCOPOB. 3arachl
NpoYyHOCTU. PacueT MAMCKOB, HaXOAALIMXCS B YIPYro-IUIaCTUUECKOM cocTtosHuM. Jlepopmanus u
HaNpsDKEHUs UM3ruda JUCKOB.

43.4 Meronbl OLEHKM TIPOYHOCTHM M IOJ3YYECTH BBICOKOTEMIIEPATYPHBIX DJIEMEHTOB
KOHCTPYKIUK Kamep cropanusi. MeTo sl MOBBIIIEHUS IPOYHOCTHON HAJIEKHOCTH JIBUTaTENEH.
4.3.5 JluHaMu4ecKkre CUCTeMbl Ta30TypOMHHBIX JABUraTenei u ux mojenupoBanue. CoOCTBEHHbIE

4acTOThl U (OpMBI KOJIEOAHUNW POTOPHO-KOPIYCHBIX CHCTeM JaBHUTarels. [IpuYuHBI BO3HUKHOBEHUS
BUOpAIIMii M PE30HAHCHBIE SIBJICHUS B TMHAMUYECKUX CHCTeMax ABUTaress. MoaennpoBaHue aMIUTUTYIHO-
YaCTOTHBIX XapaKTEPUCTUK ABUTATEIISA.

4.3.6 Konebanus pabounx jomaTok TypOMH M KOMIIPECCOPOB, METOIBI MX pacuera. [IpuuuHsl,
BBI3BIBAIOIINE KOJIEOAHUS JIONMATOK, PE30HAHCHBIE YAaCTOTHI BpalieHus: poTopoB. [IyTu ycTpaHeHus: omacHbIX
BUOpAIIMIi JTOMATOK.

4.3.7 CoBMmecTHBIE KOJ€OaHHMS JIOMATOK M JHUCKOB Ha pabo4Yumx pekuMax IBHUTATENCH.
KpuTtndeckue 4acTtoTsl BpallleHHs] JUCKOB TypOMH U KOMIIPECCOPOB. MeTojabl pacuera COOCTBEHHBIX U
PE30HAaHCHBIX KOJIEOAHUN CHCTEM JTUCK-JIOTIATKH.

4.3.8 Konebanus poTopoB B popme peryssipHbIX U HEPETYISAPHBIX Mpeneccuil. MeTosl pacuera
coOCTBeHHBIX ()OPM M YaCTOT MPEIECCUPOBAHHS POTOPOB. KpuTHueckwe 4acTOTHl BpaIICHHUS pPOTOPOB.
Jlpyrve mpuuvMHBI BO3HUKHOBEHHS PE30HAHCHBIX KojebaHui poTopoB. CrocoObl OGOpbOBI ¢ OMACHBIMHU
BHOpAIsMH POTOPOB. YTIPYro-aemMii(hepHbIE OMOPBI POTOPOB, KX PACUYET U MPOCKTHPOBAHUE.

439 ABTOKOJIE0ATENbHBIE U HECTAIIMOHAPHBIE MTPOLIECCHI B KOHCTPYKIIUAX IBUTATENel. MeTo bl
OIICHKH YCTAJIOCTHOM MPOYHOCTH U BUOPAITMOHHON HAJIC)KHOCTH JIBUTATEIICH.

5 KOHCTPYUPOBAHUE PAKETHBIX JJBUTATEJIEH

5.1 Oobuue sonpocvl npoeKmuposanus

511 Oo6nactu nmpumenenust JKPJl, cpaBHeHUE ¢ IPYTHMMH THIIAMH JBHUTATENEH JEeTaTelbHBIX
anmapatoB. Knaccudukanus JXPJII. TpeGoBanus, npenwbssisembie Kk JKPJ[ B 3aBucuMocTH OT cdep
MIPUMEHECHHSL.

512 [MTaeBmoruapocxembr (III'C) XKPJ, oOmme TpeboBanus k III'C, cnenuduueckue
tpeboBanus k I1I'C. ITpumeps I1I'C paznuunbix tumnos JXKP/I.
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513 [Tonsitue o 3amycke u BoikitoueHun JXKPJI. TpeGoBaHus K 3aIMyCKy ¥ BBIKIIOUCHUIO. THIIBI
3allyCKa W HX BJIMAHUC HA CXEMY M KOHCTPYKIHMIO ABUTATCIIA W €TI0 3JICMCHTOB. CHOCO6BI 3AXKHUTI'aHUA
KOMITOHEHTOB TOIUIMBa. CXEeMHbIE M KOHCTPYKTHBHBIE CIOCOOBI OOecleueHHs HaJEKHOTO 3amycka u
BBIKJIFOUCHUA ABUT'aTCJIA.

5.2 Koncmpykyus u pacuem kamepul u 2azozenepamopoe ;KP/]

521 Omnpenenenre OCHOBHBIX pa3MepOB KaMepbl U crtoco0bl mpodunupoBanus coria. CuioBbie
CXEMBbI KaMep U Ta30r€HEPaTOPOB.
5.2.2 KoncTpykTuBHble 0coOeHHOCTH y3i1a 000104YeK. CHUIOBBIE U TEMIEpaTypHbIE Harpy3KH.

Cxembl CBsI3bIBaHUS 000JIOYEK. KOHCprKTI/IBHLIe U TEXHOJIOTUYECKHE OCOOCHHOCTH Pa3JIMYHBIX CXCM
CBA3bIBAHMA. KOHCTPYKHI/IH I10s1COB 3aBCCHI. HpI/IMeHHeMBIC MaTrcpurabl.

5.2.3 KOHCTpyKIIUSI TONOBKU: CHUIJIOBBIE CXEMbI, OCOOCHHOCTH MpOEKTUpoBaHus. [IpumMeHsembie
MaTepUabl.

524 Pacuer Ha MpOYHOCTH AIIEMEHTOB KaMephl U razoreneparopa. AHaiIu3 Harpy3oK.

5.2.5 Mertonbl pacuyera Ha IPOYHOCTh 000JIOUEK Kamep, HaXOIAIIMXCS 32 IPEJeIOM YIPYTOCTH.
Pacuer Ha npouHOCTh cBsizel. Onpenenenre ycToiunBOYTH coruia. Pacuer M mpo4yHOCTb TOJIOBKU KaMep.

5.2.6 CucreMsl Temo3amuTh 1eMeHTOB KaMmepsl JKP /1. XapakrepucTruka CUCTEM TENJIO3aILUTHI.

[TpoToyHoe oxnaxaeHue. PaaualimoHHOE, €MKOCTHOE, aOJSIMOHHOE, 3aBECHOE M TPAHCIUPAIMOHHOE
oxJaxaeHus. TerIon30/ISIHOHHBIC TOKPBITHS.

5.3 Cucmema nooauu KOMROHEHMO8

531 Brirecuurensubie cucremsl nogaun tormsa (BCIIT). KoHCTpyKTHUBHBIE Y3711, BXOISIINE
B BCIIT. Pacuer Ha npounocts 3nemeHToB BCIIT. Crioco6s1 kommnoHoBok 35emenToB BCIIT. Matepuansl,
npumensiemble B Mmatepuanax BCIIT.

5.3.2 Hacocubie cuctembl momauu torumBa (HCIIT). Onementsi, Bxoasmue B HCIIT.
Knaccudukanus n ocHoBuble snemeHTsl THA. Crioco6s! 3anmycka THA. V3nsl THA. T'a30Bbie TypOuHBI, UX
THUIIBI, COCTABHBIE D3JEMEHTHl TypOMH H HacocoB. [IpumeHsiemble MaTepuanbl Ans AeTaneil TypOuH.
[lenTpobexxHble HAcOCHI, WX KiIacCHUPUKalusi. DJIEMEHTbl HAacOCOB, UX KOHCTpYKUMs. BiusHue ¢uzuxo-
XMMHUYECKHUX CBOMCTB KOMIIOHEHTOB Ha KOHCTPYKIMIO Hacoca. [Ipumensemsle MmaTepuansl. OceBble HACOCHI.
KoncTpykuus oceBbix HacocoB. CriocoObl pa3rpy3Ku OCEBbIX HACOCOB OT OCEBBIX CHJI.

5.3.3 VYmnoraenus B THA, ux xnaccudukanus M KOHCTpykuus. Pacuer ycunuii B aneMeHTax
yioTHeHu. O0JacTy MPUMEHEHUS TeX WIN UHBIX YIJIOTHEHUH. MaTrepuainbl KOHTaKTHBIX Map YIUIOTHEHUH.

5.3.4 PenykTopsl THA, nx kuHeMaTHUeCKUE CXEMBI M 3JIeMeHThl. CIIOCOOBI OXJIaXICHHSI IeTasei
PEILYKTOPOB.

5.3.5 [Tonmmnaukun poropoB THA. BnusHue CBOMCTB KOMIOHEHTOB Ha KOHCTPYKIIHMIO
noAMUIHUKOB. CrIocoOb!I pa3rpy3Ku Onop oT oceBbIX cuil. CriocoObl 0TBOJIA TEIJIa OT MOIIUITHUKOB.

5.3.6 Pacuer Ha mnpounocts 3memeHToB THA. Pacuer Ha mnpoYHOCTH BajOB, KOPIIYCOB,

¢ dy30poB, JUCKOB, JONMAaTOK. PacyeT AMCKOB Ha pa3pylIarolife 4acToThl BpameHus. CUiIbl 1 MOMEHTHI,
BO3HHUKAIOIINE B JIONIATKaX TYpOMH M HAcocoB mpu padore. OcCOOEHHOCTH pacueTa Ha MPOYHOCTh KOJeC
LEHTPOOEKHBIX HacocoB. Hopmbl mpoyHOCTH Ha ocHOBHBIE eTanu THA.

5.3.7 Kputnueckue 4vacToTsl BpauieHHMs poTopoB. KpurTuyeckas yactoTa BpalleHHs Baja C
muckoM. [lonsitue o "xectkom" u "rmOkom" Bame. CBSI3b MEXIYy KPHUTHYECKOW YacCTOTOW BpAIICHUS U
94acTOTOM COOCTBEHHBIX M3TMOHBIX KosieOaHuii. Kpuruueckast 4acTOTHI BpallleHHsI BECOMOT'0O Bajia 0e3 TUCKOB.
OnpeneneHne KPUTHYECKOW 4YacTOTHl BpAIlEHWS M PE30HAHCHBIX PEXUMOB B OJHOJUCKOBBIX H
MHOTOJJICKOBBIX pOTOpax 0e3 ydeTa U C y4eTOM TMPOCKOIMMYECKOro MOMeHTa. [IpereccuonHoe ABUKEHHE
BasioB. Kputnueckue yrioBsle CKOpOCTU ¢ yueToM TpeHus. CpeacTBa 60pbObl ¢ KPUTUYECKUMHU YaCTOTaMU
BpalllCHUS.

54  Koucmpykyus u pacuem azpezamoe asmomamuxu u pezynuposanus ;KPJ/]

541 Knaccudukanust arperaTtoB: TpeOOBaHUs, PEIBIBISIEMbIC K arperaTam.

5.4.2 TormBHBIE — KJIamaHbl:  KOHCTPYKTUBHBIE  CXEMbI, KOHCTPYKIHSA, OCOOEHHOCTH
MPOEKTUPOBaHUsSI U JOBOAKU. OCOOEHHOCTH pacyeTa, IpUMEHsIEMble MaTepHabl.

5.4.3 Perynsaropsr: TpeboBanus1, npeabsBisieMble K HUM. KoHCTpykTHBHBIE cxeMbl. KoHCTpyKIns
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OCHOBHBIX 3JIeMEHTOB. BbpIOOp Tuma M pacueT XapaKTepUCTHUKU UYYyBCTBUTENIBHBIX 3JIEMEHTOB. Pacuer
pacxoAHbIX 371€MEHTOB. [IpruMeHsieMble MaTepHuabl.

5.4.4 [lHeBMOKIananbl W BEHTUIU. PenykTopsl W perysisaTopsl IOCTOSHCTBA JABJICHMS,
KJaccu(uKanus 1 OCHOBHbIE TpeOoBaHMA. KOHCTPYKTHBHBIE CXEMBI, 0COOCHHOCTH 3JIEMEHTOB KOHCTPYKIIHH.
[IpuMeHsiemMble MaTEpHAIIBI.

55 Pakemmnoie osucamenu na meepoom monauee (PATT)

551 Knaccudukanus u odbnacru npumerennst PJI[TT. KommonoBounsie cxemsl pakeT ¢ PITT u
nuraresneil. OCHOBHBIE OLICHOYHbIE MTapaMeTphl IBUraTesiel U TpeOOBaHMsI, IPEIbIBISEMbIEC K HUM.

5.5.2 KoHcTpykuus gBuraTesei ¢ BKJIaJHbIM U CKPEIICHHBIM 3apsiioM.

553 Br16op pabouero aaBiienus B kamepe cropanusi. KoHCTpyKIus 3apsi10B TBEPAOTO TOILIHMBA

U OIpe/eleHne OCHOBHBIX mapaMeTpoB. CrocoObl m3roToBieHus 3apsaa. OmnpeneneHue HarpspKeHUH B
3apsiie IpU ONMPAHUU Ha BBICTYI WMJIM PEIIETKY; B CKPEIUIEHHOM 3apsijie MO JIeHCTBUEM BHYTPEHHEIo
JaBIICHUS]; YI€T MECTHBIX HAIPSHKECHUN B 3apsijie CO CIOXKHON (pOpMOii KaHama.

554 KoncTpykuus kopmyca auratens u ero snemeHToB. OOeuaiika nBurarens. Bo3moxHble
KOHCTPYKTHUBHBIC BapUaHTHI M CIIOCOOBI ee n3rorosneHus. Koncrpykuus aaumni. OnpeneneHne HanpsHKeHu
U BBIOODP ONTUMANIbHON TONIUHBL. CIOCOOBI cCOeAMHEHHs 00€4aliKM ¢ THUILEM. HaX0XKICHUE ONTUMAIbHOTIO
COEIMHEHUS] MMUHUMAJIbHOW MAaccChl, YAOBJIETBOPAIOIIErO TPeOOBaHUSIM TEXHMUECKOI'O 3aJaHUs [0 Macce.
Ocob6ennoctu koHCTpykuuu koprycoB PIATT u3 crexiomnactika U cocoObl HaXO0XKJIEHHUSI ONTHMAaIbHON
TOJILUHBI CTEHKH, METO/bI pacyeTa KOpIlyca JABUraTelsi Ha IPOYHOCTh U HECYILYIO CLIOCOOHOCTD.

555 Koncrpykuuss  comnoBbix  obnakoB.  OrmpeneneHue  pa3MepoB  KOHHYECKOTO U
npoduupoBaHHOrO coria. KOHCTPYKIMS MHOTOCOIUIOBBIX OJIOKOB JIJISl YIIPABISIEMBIX U HEYNPABISEMBIX
paKer.

5.5.6 Tepmonsosauus kamepsl cropanus. Pacuer Tonmunel nzonsuuu. Cuctema BOCIUIaMEHEHUS
3apsna asurarens. Pacuer HaBeCKH BOCIIIIAMEHUTEIIA.
5.5.7 KoHcTpykiust ycrpolicTB Hanbosee pacnpoCTpaHEHHBIX CIIOCOO0B yNpaBIEHHs] BEKTOPOM

TATH IBUTATEIIs: TOBOPOTHBIEC U KaYaloIIUecs COIUIa, Ae(pIeKTOphl, HACAJAKH, BHIABI)KHBIE IIIUTKHU, BAYB rasa,
BIIPBICK KUJIKOCTHU. Y3JIbI OTCEUKH, OOHYJICHHS U peBepca TATH.

558

6 KOHCTPYHPOBAHUE JIBUTATEJIEM BHYTPEHHEIO CTOPAHUA

6.1 3amaua u oOmas cxema NTPOEKTUPOBaHMS JBUTaTenei BHyTpeHHero cropanus (IBC).
Opranu3anus npoiecca npoekTupoBanus. Kimaccudukanus. DneMeHTs TONpeAMETHON U (PyHKIIMOHAIBHON
JICKOMITO3UITHH.

6.2 Kopnycusie neranu: QyHIaMEHTHBIE paMbl, CTaHUHBI, CTOMKH, KapTephl. 6.3L{uauHApHL
Jletamu v GyHKITMOHATBHBIC JIEMEHTHI TIOPIITHEBOW TPYIIITHI.

6.4 Mexanu3m raszopacnpeneneHusi. PacueT M KOHCTPYKIMS DJIEMEHTOB: KIJIAMaHOB, CEeN U
HAIPaBJIAIOIIANA  BTYJIOK, TPY)KHH € MEXaHW3Ma TpuBoAa KiamaHoB. IllemeBoe W 30J0THHKOBOE
rasopacripeiesieHue.

6.5 BryckHass w BeITyCcKHas cucTeMbl. OUiIbTphl. BIyCKHBIE M BBITYCKHBIE TPYOOIPOBO/IBI.
Arperartbl HaJITyBa: CX€MbI, OCHOBHBIE 2JIEMEHTHI TYPOOKOMIIPECCOpPa M CUCTEMBI PETYIUPOBAHHUS.

6.6 Cucrema TOITMBOMHUTAHUSA. KOHCTPYKIIHS SJEMEHTOB CHUCTeMBbl. KOHCTPYKIIMS W pacuer
KapOroparopoB. CHCTeMbI TUTaHMsI C HEMOCPEACTBEHHBIM BIIPBICKOM TOIUTHBA. CUCTEMa MUTAHUS TU3EIeH:
KOHCTPYKIIUS, pacdeT POPCYHOK U HACOCOB.

6.7 Cucrema cmazkum JIBC. Cxema, KOHCTpYKLHS, pacdeT U IPOEKTHPOBAHHE 3IIEMEHTOB
cuctembl. O030p U aHANM3 KOHCTPYKIUHN YIUIOTHEHUH.

6.8 Cucrema 0XJIaXI€HUS: CXEMBI, JIEMEHTBI, KOHCTPYKIIUS U IPOEKTUPOBAHUE.

6.9 Ocob6ennoctu koHcTpykimu JIBC pa3nmuyHOTO Ha3HAYEHUS W TEPCTICKTHUBBI PA3BUTH

koHcTpykuun JIBC.

7 TEXHOJIOT'UA TTPOU3BOJJCTBA JABUIATEJIEW JIETATEJIBHBIX AIIIIAPATOB U
UX AI'PET'ATOB
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7.1 Cospemennoe cocmoanue mexHON02UU NPOU3BOOCMEA Oguzameieil J1emameabHbIX
annapamoe (J/IA) u ux azpezamoes

PaboThl OTeuYecTBEHHBIX Yy4YEHBIX B OOJACTH TEXHOJOTHMH JBHUraTelied U arperatoB: OCBOCHUE
MIPOU3BOJICTBA JIETAJICH M3 HOBBIX MaTEPHAIIOB; pa3pab0TKa MPOTPECCUBHBIX METOI0B MOTYYCHHSI 3aTOTOBOK,
00palboTKu neraneil U cOOPKHU; HCCIEI0BaHUs B 00JACTH CO3JaHMsI HOBBIX TEXHOJIOTMUYECKUX MPOLECCOB U
HU3YUCHUS UX BIUAHUA HA SKCILTYyaTallMOHHBIC CBOMCTBA I/I3II€HI/II71; pa3pa60TKa BBICOKOIIPOU3BOAUTECIBHOI'O
o0opy/noBaHusl, MHCTPYMEHTA; aBTOMATHU3allUi TEXHOJOIMUYECKHUX IPOLECCOB, HUX IMPOCKTHUPOBAHUS H
YIIPaBJICHHUS.

7.2 Texnonocuunocms KOHCMPYKYuil Oguzame’ieil U azpezanos 1emameibHbIX Annapamos

7.21 [ToHsATHE TEXHOJIOTMYHOCTH KOHCTPYKIIMU IBHUTraTellsi, arperara, MX Yy3JIOB M JeTalei,
TCXHOJIOTUYHOCTh MAaTCpHAJIOB. OCHOBHBIE U BCIIOMOTraTeILHEIE [TOKA3aTEIN TEXHOIOTMYHOCTH.

7.2.2 TexXHONOTMYHOCTh METAUIMYECKHMX W HEMETAIUIMYECKHX JIeTalie, IOABEepraeMbIX

MEXaHUYECKOH, 3IEKTPOPHU3MUECKON U INEKTPOXUMHUYECKOH 00paboTke. OOpabaTeiBaeMOCTh MaTepHAIIOB
BBICOKOHATrPYKEHHBIX JIeTael, paboTaronMX MPH BEICOKUX TEMIEpaTypax, HUKIMUYECKUX HATPYKEHHSX, U
METOABl YIy4YIICHUsT HX 00pabaThIBaeMOCTH 0€3 CHIDKEHHUS OKCIUTYaTAal[HOHHBIX KadecTB JETalei.
TexHOIOrnYHOCTh JeTale, MOMyYeHHbIX 00BEeMHBIM Je(OPMUPOBAHUEM U JIUTHEM, CBAPHBIX U MasHBIX
KOHCTPYKIUH. TEeXHONOTMYHOCTh W NPUHIMIBI KOHCTPYMPOBAaHUS JeTaleld W3 KOMITa3MIIMOHHBIX
MaTepUasoB, BKIIIOYAsl TOKPHITHSI.

7.2.3 TexHomoruueckoe o0OECIIEYeHHE CO3JaHUsI HOBBIX KOHCTPYKIIUN JeTalie MW  y3JI0B
JBUTATEJIC: MOHOKOJIEca KOMIIpeccopa U TypOMHBI; IIUPOKOXOPAHOMN MyCTOTENOM JIONaTKU BEHTUIISTOpa C
COTOBBIM 3allOJIHUTENIEM; BBICOKOTEMIIEPATYPHOH JIOMATKH C OPUEHTUPOBAHHOW MOHOKPUCTAJUTMYECKON
CTPYKTYpOI COCTaBHOU U 000JI0UKOBON KOHCTPYKIIUHU; CBAPHOTO POTOPA KOMIIPECCOpA.

7.24 TeopeTrueckre OCHOBBI TEXHOJIOTUYHOCTH COOPKH JABUTATENCH 1 arperaroB. O0ecnieueHne
yno0cTB coopku. OgHopa3oBas cOopka. MoayibHas KOHCTPYKIUS COBPEMEHHBIX JIBUTATENEH.

7.3 Texuonozuueckas no020moéKka npou3e00Ccmea 0guzameieil U azpeamoe 1enanmeibHblx
annapamos
731 CrpyKTypa TEXHOJIOTHYECKOM OArOTOBKYM ITPOM3BOJICTBA HOBBIX U3aenui. Ennnas cucrema

TEXHOJIOTUYECKON MOATOTOBKH NMpou3BOACTBa. COBEPUICHCTBOBAHUE METOAOB M CPEJCTB TEXHOIOTHUECKON
MOArOTOBKU. [IpMHIMIIBI TOCTPOEHUS CUCTEM aBTOMATH3UPOBAHHOI'O MPOEKTHUPOBAHMS TEXHOJIOTMYECKON
MOArOTOBKU IPOU3BOJACTBA. TexHomornueckas Kiaccuukanus JeTaneid U y3j0B JBUTaTeseil U arperaros,
TUIIU3aLUs IPOLECCOB UX U3TOTOBIICHUS.

7.3.2 CoBpeMeHHbIE METOJbl TEXHOJIOIMYECKOTO OCHAIIEHMsI NPOMU3BOJACTBA. PalmoHalbHbIE
METOAMKH pacueTa MpHUCIocobieHni Ha ToyHOCTh. Kitaccudukanus 1 MeToabl YHU(DHUKALMKU JeTaied u
COOPOYHBIX E€IUHUI] CIEeUUaTbHON TEXHOJIOTMYECKOM OCHACTKM M HWHCTpyMeHTa. llepeHanakuBaemsle,
YHUBEPCAJIbHO-COOpHBIE MPUCTIOCOOIICHUS.

7.3.3 Co3manre  CHenuajbHOTO W CHCIUATM3WPOBAHHOTO  000pyIOBaHUS — OOpaTUMOI
KoHCTpykuuu. Knaccudukanus oOpaOaTbIBaeMbIX MOBEPXHOCTEH JAeTanell M TUIOBBIE CXEMbl pabodMx
IBUKEHUM 000pynoBaHMs. ArperupoBaHHe W YHH(HUKAIUS aBTOMATU3MPOBAHHOTO OOOpYJOBaHHS B
JIBUTATEJIe- U arperaToCTPOCHUN.

734 TeopeTnueckre OCHOBBI CO3/1aHUS W MPUMEHEHHUs] TMOKHX aBTOMATU3HPOBAHHBIX CHCTEM.
Bei0op panmoHanpHOW CTENEHM aBTOMATH3allMM M YPOBHS T'MOKOCTM B 3aBUCHUMOCTH OT CEpPUHHOCTH
MIPOM3BO/JICTBA JIBUTaTENIEeN U arperaros.

7.4 Texnonozuueckue memoovl obecneyeHusn Kauecmea oOguzameneil U azpezamos
JlemamenbHblX annapamos
74.1 CoBpeMeHHbIE TEXHOJIOTUYECKIE METO/ b MOBBIIIEHHUS SKCILTYaTallHOHHBIX XapaKTEPUCTHK

JBUTaTeNIeil W arperaroB C y4eToM CIeUU(pUYECKUX YCIOBUH pabOThl MX JAeTayeid, HCHBITHIBAIOLINX
BO3JICHCTBUE BBICOKUX TEMIIEpaTyp, OOJbIINE CTATUYECKHE U TMepEeMEHHbIe HaNpPsIKEHHs, 1 OCOOEHHOCTU
KOHCTPYKILIMU: CI0XKHAasA popma JieTaneit, Masast >KeCTKOCTh, IIMPOKOE MPUMEHEHHE TPYAHO00pabaThIBAEMbIX
MaTepuagoB (TYrOIUIABKUX, >KapONPOYHBIX W TUTAHOBBIX CIUIABOB, BBICOKOJETHPOBAHHBIX CTallel,
KOMITIQ3ULIMOHHBIX MAaTEPHAJIOB).
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74.2 OcoOeHHOCTH TPUMEHEHHUSI CTaHJAPTHOM CXEMbl IMOKa3aTesledl KadecTBa MPOIYKIIMU B
TEXHOJIOIMM JBurareneil u arperatoB JIA. @opmMupoBaHue BBIXOJHBIX IIapaMETPOB KauyecTBa U3IEIUN B
nporeccax MoIydyeHHs 3aroTOBOK, 00paboTKu Aeranell u coopku. Posib Gpu3nKo-MeXaHNUECKOro COCTOSHUS
MIOBEPXOCTHOTO CJIOSI © MUKPOTEOMETPUH MTOBEPXHOCTEH ieTaneil B o6ecrieueHu MPOYHOCTH, KOPPO3UOHHOU
CTOMKOCTH, TEIUIOOTJauu M KO3 GUIMEHTOB 0Je3HOro aeictBus. dusznyeckue METoAbl UCCIEI0BAHUS U
KOHTPOJISI CTPYKTYpPBl MaTepuaia JeTajleld U OCTaTOYHOI'0 HaNpsSyKEHHOTO COCTOSHUS, a TAK)KE CTPYKTYpbI
IIOBEPXOCTHOT'O CJIOSl JIeTaje CcI0XKHOM (OpMBI ITOCIIE U3TOTOBJICHHUS, B IIPOIEcCe BO3AECHCTBHS BBICOKHX
TeMmreparyp ¥ HampsbkeHuil. OCOOCHHOCTH W 00JIacTH NpHUMEHEHHs aegopMa IIUOHHOTO YIPOYHEHUS
IIOEPXOCTHOI'O CJIOS B ONACHBIX 30HAX JeTaled ABurareisd. TexHosormdyeckas HaclIECICTBEHHOCTb IIPU
perylaMeHTaly Ka4yeCcTBa IOBEPXOCTHOTO CIIOA.

743 OO0001IeHHOE MTOHATHE O TOYHOCTU M3TOTOBJICHUS M3JEIMHA C 3aJaHHBIMM IapaMeTpamu
(reomeTpuveckuMH, (PU3HMYECKIMH ¥ XUMUYECKUMH). COBpEMEHHBIE METO/IbI aHAJIN3a U MPOTHO3UPOBAHUS
TOYHOCTH 00pabOTKU U cOOpKHM ABuratenedl u arperatoB. CTaOMJIBHOCTh TEXHOJOTHYECKUX MPOLIECCOB U
IyTH €€ TNoBbllleHUd. KOHTponb M pernaMeHTanus TEXHOJIOIMUYECKHUX OCTaTOYHBIX HANPSIKEHUS JUIS
COXPAaHEHHs 3aJlaHHOM TOYHOCTH B IPOLECCE OKCILIyaTallud B YCIOBHUSAX BBICOKMX TEMIEpATyp H
BHOpOTIEPETPY30K.

744 TexHonornueckue crnocodbl OOOCHOBAHUS MPOYHOCTH M HAJIEKHOCTU OXJIAXKIECHUS
BBICOKOTEMIIEPATYPHBIX 3JIEMEHTOB JIBUTaTelIsl, U3TOTOBISEMBIX U3 JIMTHIX, IITAMIIOBAHHBIX, CBAPUBAEMBIX,
MAsHBIX 3arOTOBOK M 3aroTOBOK, IIOJYYEHHBIX METOJAaMHU IOPOIIKOBOW METaJUIypruH, HCIOJIb30BaHUE
3aLUTHBIX TOKPBITUH.

745 KoHTposnb 1 pernaMeHTanus HOPUCTOCTH IBUraTeNIed C OXJIAXKIEHUEM IIPOAYBKOU IIOp WK
BBIIIOTEBAHWEM. TEIUIOBbIE METOJbI KOHTPOJSI BBICOKOTEMIEPATypHbIX Jeraneil. TexHosornuyeckue
UCHBITAaHUSA TPOYHOCTH W HAJESKHOCTH JeTajel M COOpHBIX €IMHMIl ABMUraTeis W arperaroB. MeTopabl
KOHTPOJISt 1 0OecTieueHIe Ha/IeKHOCTH TETUIOBBIX CUCTEM JBHUTATENS ITOCIIE H3TOTOBIICHHUS.

7.5 Ilpozpeccusnvie memoodvl u3zzomoenenus Oemaneil Oeuzamenei U  azpecamos
JlemamenbHblX Annapamoe

7.5.1 Hayunble OCHOBBI MaJOOTXOAHOM U  OE30TXOJHOM TEXHOJOTMU HM3TOTOBJICHUS
palMoOHANBHBIX 3aroTOBOK JleTajei JBUTaTeled M arperaroB ¢ MPUMEHEHHEM HOBBIX CIIOCOOOB
dhopmoobpazoBanus, ooecnieunBaronux noseimenne KM, ynydiienre MexaHH4eCKUX CBOMCTB U3ACTUN U
MIOBBILLIEHUE YPOBHS MEXAHU3ALMH [TPOU3BOJICTBA.

7.5.2 Oco0eHHOCTH TUThs TOYHBIX 3aTOTOBOK JIeTallel IBUraTeliel U arperaToB U3 CHeUaIbHbIX
CTajei, JKapONpPOYHBIX, TUTAHOBBIX, AaJIOMHHHEBBIX, MArHUEBBIX, MEAHBIX W JPYrUX CIUIABOB.
[IporpeccuBHbIE TEXHOJIOTMYECKHE TPOLECCHl JIUThS M  HUCIHOJIB3YEMOE O0OpYyIOBaHUE: METOJIbI
HaIpaBJI€HHON KPUCTAJUIM3alNH, IPUMEHEHHE BAKYyMHOT'O BBICACBIBAHUS U IPYTHE.

7.5.3 [Tpoueccrl 00bEMHO-TUIACTUYECKOTO 1€(POPMUPOBAHUS B TPOU3BOJICTBE 3arOTOBOK JleTaien
U XapaKTepUCTHKA UX TEXHOJIOTHYEeCKHX Bo3MokHocTei. [locnenoBarensHoe popmMooOpa3oBaHue aeTajei
JBUTATEJIe U MEePCHeKTUBBI UX MPUMEHEHUs Mpu 00paboTKe BHICOKOMIPOYHBIX CIIJIAaBOB. AHAJIU3 MPOLIECCOB
00pabOTKM METAJJIOB JIaBJIEHWEM B PEXKHUME CBEPXIUIACTUYHOCTH, B H30TEPMHUECHKX YCIOBUSIX,
BBICOKOCOKOPCTHAsI IITAMIIOBKA, TOPSAYEE U XOJOJHOE BANIBLIEBAHUE, IEPUOJNYECKAs IPOKATKa U JIpyTHe.
Ocobennoctu  (popmMooOpazoBaHUsi TOHKOCTEHHBIX 000J04YeK JBUTaTenel. M3rotoBneHre TOHKOCTEHHbBIX
neTaneil MMIYJIbCHBIMU MeToAaMHu (QopMooOpa3oBaHHS M POTALMOHHBIM BblAAaBIMBaHHEM. Packpoit
JIMCTOBBIX MaTE€PHUAIIOB C MOMOLIbI0 DBM.

754 3HayeHHWe CBapKW W MaWKu B Npou3BojacTBe aBuratened JIA. Bunbl CBapHBIX M MasHBIX
coeaunenuil. Kiaccuduxanus MeTo10B cBapKu U Maiku. MeTamnyprudeckue npouecchl Ipyu TEPMUYECKUX
Meroaax cBapkud. OCHOBBI TEOPUH TEIUIOBBIX MPOLIECCOB IPHU CBapKe. BiusHue cBapo4yHOro Impolecca Ha
CBOICTBAa MaTepHaJIoB.

755 TexHonOornYecKrue MpouecChl TEPMUUYECKOM, XUMHKO-TEPMHUYECKON, TEPMOMEXAHUUECKON
00paboTKu AeTaneil u X xapakTepucTuka. TexHomorunueckoe 000pyI0BaHUE U CPEACTBA KOHTPOJIS.
7.5.6 OcHoBHBbIE ITP0OJIEMMBI TTOBBIICHHS (D PeKTUBHOCTH 00paboTKH pe 3anneM. CoBpeMeHHbIE

METOABl TEOPETHYECKOTO pacyera M SKCIEPUMEHTANbHOM OLIEHKU Moied nedopManuu, HampsLKeHHH U
TEeMIepaTyp B 30HE pe3aHMs, BIMSHME HAa HUX YCIOBMH OOpaOOTKM M CBOWCTB MarepuanoB. MexaHU3M
0o0pa3oBaHMsl OCTAaTOYHBIX HANpPXKEHMH W Hakiena mnpu pe3aHud. OOpabaTbIBaeMOCTh pe3aHUEM
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BBICOKOIIPOYHBIX U TYrOIIaBKUX MaTepuaioB. ToueHue, cBepiieHue, Gpe3supoBaHue, Hape3aHue pe3bObl,
MPOTATUBAHUE M NUTM(OBKA >KApPOMPOYHBIX M TUTAHOBBIX CIUIaBOB. COBpEMEHHBIE WHCTPYMEHTAIbHBIE
MaTepuabl.

7.5.7 HayuHble OCHOBBI TE€XHOJOTHMYECKHX IPOLECCOB IMOBEPXOCTHOTO YINPOYHEHHS JETaJEH.
XapakrepucTuka npoueccon. TexHosoruueckoe 000py0BaHUE U CPEACTBA KOHTPOJIS.
7.5.8 Knaccugukanuss 3alIMTHBIX MOKPHITUH MO HMX HA3HAYCHHIO. BUABI TEXHOIOTMYECKHX

IIPOLIECCOB HAHECEHMs IOKPBITUH HUX XapakTepUCTHUKA. TexHosroruueckoe oOOpYyAOBaHUE, KOHTPOJb
Ka4ecTBa MOKPBITHM.

7.5.9 OCHOBHBIE 3aKOHOMEPHOCTH AJICKTPOIPO3UOHHOM 00padoTku (330). O6macTh NpUMEHEHUS
990 peraneil aurareneid. AHajauM3 METONOB M KUHEMAaTHyecKux cxeM O30. DiaeKTpoxumuueckas U
XUMHYecKas o0paboTka JeTaneil cioXHOW (opMbl U3 TPYyAHOOOpabaThiBaeMbIX MaTepuasioB. CHCTEMbI
aBTOMAaTHYEeCKOro peryiaupoBanus OXO B NPOTOYHOM 3JIEKTpoiuTe. IlyTH MOBBIMIEHUS TOYHOCTH U
CHIKEeHMS sHeproemkocTr 9XO.

7.5.10  Pa3mepHas ynbTpO3BYyKOBas 00Opa0OTKa JIeTajiell JBUTATeNlell M3 XPYMKHUX MaTepHAIIOB.
MexaHu3M IpoueccoB. MeToJpl MOBBILICHUS MPOU3BOJAUTEIIBHOCTH U TOYHOCTH  OOPabOTKH.
VY IbTpO3BYKOBast ”HTCHCU(UKAIUS TTPOLIECCOB PE3aHUs TPYJHOOOpaOaTHIBAEMBIX MAaTEPHAIIOB.

7511  TexHoaoruyeckoe MpUMEHEHHNE CBETOJIYUEBbIX U 3JIEKTPOHHOIYYEBBIX METO10B 00pabOTKH
neraneil. TexHonoruueckoe o00py10BaHUE U CPEACTBO KOHTPOJIS.

7512  Meronabl M3rOTOBJIEHUS JeTalleil U3 MHTEPMETAJUIMJOB, KEPAMUKH, KOMIIO3UIIMOHHBIX
MaTEepHAJIOB C METAJUIMYECKON M HEMETANTNIECKO MaTpHIIeH, apMUPOBAHHBIX BOJIOKHAMHM, JICHTAMH U T.JI.

7.6 Texnonozua coopku 0suzameneil u azpecamog 1emameabHblX AnnaApamos u ux Y3106

7.6.1 [TpuHIMnOBl  pa3pabOTKM TEXHOJIOTMYECKUX IIPOLIECCOB COOPKM M3JAEIHA €  y4eToM
obecriedeHrsT UX HaAKHOCTH. OCOOEHHOCTH COOPKH HM3AETHA MOAYIbHOW KOHCTpyKImH. [IpumeHenue
CpPEeACTB TEXHOJOTHUECKON KMOEPHETUKH K TPOEKTUPOBAHUIO ONepanuil COOpKH.

7.6.2 [TporpeccuBubie MeTonbl cOopku. [Totounast cOopka asurareneil. OxgHopasoBas cOopka,
MPUHIUIIBI 1 OCOOCHHOCTH.
7.6.3 Mertoasl pacuera cOOPOUYHBIX TUIOCKMX M BEKTOPHBIX IIETIEH, a TaK)Ke B3aUMOCBS3aHHBIX

HEOJJHOPOJHBIX COOPOYHBIX MOTPEeIHOCTEH. MeTOAbI JOCTHXEHUS 3alaHHON TOYHOCTH M KOHTPOJIb KaYeCcTBa
cOOPOYHBIX TAPAMETPOB.

7.6.4 TeopeTnueckre OCHOBBI OaTaHCUPOBKHU: KPUTHYECKHE M PE30HAHCHBIC YACTOTHI BPAILICHUS
POTOPOB: BUOpOMEPETrPy3KH, BIUSHUE NTUHAMHYECKHUX CBOWCTB CHUCTEMBI POTOP-OMOpPHI HA PE30HAHCHBIC
pPeKUMBl M OalaHCHUPOBKY. OKCHEPUMEHTAJIbHO-PACUETHBIE METOJbl OIpPENIeNIeHUs] SKCLEHTPUCUTETOB
MEXKOIOPHBIX, KOHCOJIbHBIX M JIBYXKOHCOJIbHBIX poTOpoB. [Ipumenenme OBM nns BeiOopa meroma u
MIPOEKTUPOBAHUS TEXHOJIOIMUECKOTO Ipoliecca 0alaHCUPOBKH.

7.6.5 CoBpeMeHHbIE TUIIBI COOPOYHBIX COETMHEHUHN U METOIbI UX ocylecTBiIeHus. OcoOeHHOCTH
cOOpKM cOCTaBHBIX 4acTell B oOmiel cOopku asurateneit JIA, B TOM yucie MOIYJIbHONH KOHCTPYKLIHUH.
XapakTepHble 0COOCHHOCTH MPOIECCOB TIEPEPadOTKU U AeheKTAINH U3SIUA B pe3yIbTaTe X UCTIHITAHUH.

7.7 Texnonozuueckuiit KOHMpPONb U UCHLIMAHUA OGUZamenel U azpezamoeé JNemameibHblX
annapamoe
7.7.1 ABTOMaTH3aUsl TEXHOJOTMYECKHX IPOILIECCOB KOHTPOJS W HCIBITAHUNA JBHUraTesed u

arperatoB (I'AIIC) Ha wucneITaTeNnbHBIX CTAHUOUAX. ABOMAaTU3MPOBAHHBIE CHCTEMBI YIPaBJICHHUS
texHonoruueckumu mnpoueccamu  (ACY TII), wucneitanusmu jBuratenedl u arperaroB. Cucrema
aBTOMAaTH3alMM HaydyHoro skcrepumenTa (CAHD) ucnbitanuii 1Burateneil U arperaroB. TexHU4deckue u
nporpamMMmHuble cpenctBa Uit noctpoenust ['ATIC, ACY TII, CAHD. Cucrembl aBTOMAaTHUYECKOTO
pPEryaupoBaHusl TEXHOJOTMYECKUX I1apaMeTpPOB IIPOLIECCOB MWCIBITAHUM JBUTAaTElIed U arperaros.
ABtomatuzanus nporpammupoBanus 3amad ACY TII ucneitanuid. ABTOMaTH3alus MPOEKTHPOBAHUSA
texHuueckux cpencts ACY TII. ABromaTHueckue peryiasTopbl, U3MEPUTEIbHBIE IOJCUCTEMBI U YCTPONCTBA
koHTpoJs. L{ugpoBbie cucTeMbl PeryIMpoBaHus TapaMETPOB UCTIBITAHU.

7.7.2 HcnbiTaTenbHble CTAHIUU M CTEHABI IS MCHBITAHUS IIOJIHOPA3MEPHBIX JBUIATEIIEH.
CreHapl [UIA UCIBITAHHUS CHUCTEM, arperaTtoB W y3i0B aeTaned. CTeHIBl Ul KOHTPOJS T'MAPaBIMYECKUX
CONPOTHBIIEHUI y3JI0B M JeTaned u arperaroB. lcmelTaHus arperatoB M cucrteM ynpasieHus JIA u
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neurareseii. CoBMeINIeHHbIE HCIBITAHUS IBUTaTENIEH.

7.7.3 Mexanu3zanus ucnbiTanuii. MOHTa)kHbIE IEpEX0IHbIE pambl. KomIiekcHas aBroMaTu3anus
ucneITanui. OnTUMaabHasg OTIaJKa JIBUTaTeIICH.

7.7.4 JlnarHocTHKa COCTOSIHUS JIBUTaTeNed MO ra3oJguHaMHUYecKuM MapamerpaM. [Ipumenenue
MaTeMaTHYECKUX MOJCIICH JBUTaTeICH.

7.75 MeTtponorudeckoe oOecriedeHne KOHTPOJISEI W HUCHBITAHWN JBUTaTeNeld, UX Y3JI0B U
arperatoB. MeToapl U CpPeACTBA TEXHOJOTHYECKOTO KOHTPOJISI U METPOJIOTHYECKOTO OOeCredeHUs IMpH
NpOU3BOJACTBE jBurareneid u arperatoB JIA. OOpaboTka pe3ynbTaToB ucnbITaHuid. KoHTposb
FeOMETPUYECKUX IMapaMeTpoB, KayecTBa MOBepXHOCTeH. Hepaspymaromuil KOHTpOJIb JI€TalIe, y3J0B U
coequHeHni. KOHTPOIIb PYHKIIMOHAIBHBIX XapaKTEPUCTHUK (pacxo, 000poThl, BUOpaIHsi, TeMIiepaTypa, Bec,
yCWJIHE, TaBJICHHE, MOMEHT, TiepeMeleHne). VcrpITaHus arperatoB ¥ y3J10B IIPH MOACIUPOBAHUN YCIOBHI
HX JKCIUTyaTaluu.

7.7.6 JlnHamMuyeckue  MOJCIUPYIOIIME CTEHABbl ISl  HUCHBITAHUW  arperartoB  CHUCTEM
ABTOMATUYECKOTO perynupoBaHus nsuratenieii. [{udpossie, mudpo-aHAIOTOBBIE W aHAJIOTOBBIC MOJICIU
JBUTATENe arperaroB. MojenupoBaHue YCIOBUH MOJ€Ta M JUHAMHUYECKHX XapaKTEPUCTHK CHUCTEM
YIPaBJICHUS ABUTATEIICH.

7.7.7 TeopeTnueckre OCHOBBI, TEXHOJIOTUYECKHE METOJa U OOOpyIOBaHUE MAJis MPOBEICHUS
JKBHBAJICHTHBIX, YCKOPCHHBIX M (OPCUPOBAHHBIX HCIBITAHWN JBUTATENCH W arperatoB. Kpurtepun
SKBUBAJEHTHOCTH PEXHMOB M IPOLECCOB. BiMAHME MOTpEenIHOCTEM pPEryJIUpOBaHUS TEXHOJOTHYECKUX
rapaMeTpoB Ha JOCTOBEPHOCThH OIICHKU pEecypca JABUTATENIed W arperaTroB. ABTOMaTH3allUsl YCKOPEHHBIX
ucnbiTanui. [lpumenenne OBM a1 NOBBILIEHHS TOYHOCTH YCKOPEHHBIX MCHOBITAaHUW. JluarHoctuka
TEXHUYECKOTO COCTOSIHUS JBUTATEIICH, CUCTE, Y3JIOB JIBUTATEJIEN U arperaTtoB MPU MPOBEICHUN YCKOPEHHBIX
AKBUBAJICHTHBIX UCIIBITAaHUN. D()PEKTUBHOCTh aBTOMATU3UPOBAHHBIX UCITBITAHHH.

7.8 Hepcnekmuenble Memoovl NPOEKMUPOBAHUA MEXHO/I02UUECKUX RPOUECCO6 U320MO06/1CHUA
oeuzameeil u azpezamoe jiemameéjibHblX annapamaoe

7.8.1 KHaCCH(bHKaHHH U TCXHHUYCCKAA XApPaKTCPpUCTUKAa CUCTEM aABTOMATU3HWPOBAHHOI'O
IMPOCKTUPOBAHUA TCXHOJIOTHYCCKHUX TPOUCCCOB U3TOTOBJICHHUA I[BI/IFaTeJ'ICI\/II " arperaTtos.
7.8.2 CDOpMaJ'II/BOBaHHOC OIMMCAaHHC reOMeTqueCKOﬁ U TEXHOJOTHYECKOH I/IH(I)OpMaI_[I/II/I.

WNHupopmanvonHsle si3p1kU. MallnHHOE MPOEKTUPOBAHNE MHIMBUTYaIbHBIX 3aTOTOBOK IS TPYIIIbI AeTajeil.
ABroMaTtu3zanus (OPMHPOBAHUS TEXHOJIOTMYECKOTO Mapuipyra Ha OCHOBE METOAOB  THUIU3ALUH
MHOTrOIIaroBoro cuure3a. OCHOBbI (P OPMUPOBAHUS TEXHOJIOTHYECKUX MPOLIECCOB U3TOTOBICHUS U —COOPKHU
W3JIeIUH NTPH MCTIONb30BAHUM HEMIOCPEACTBEHHOTO yIIpaBieHus oT DBM.

7.8.3 ['nOkue aBTOMAaTU3MPOBAHHBIE NPOU3BOJCTBEHHbIE CUCTEMBl. [IpUHIMIBI yHpaBiIeHUs
I"AIIC. IlpomsbliieHHbIe pabOThI B 3ar0OTOBUTENBHOM, 00pabaThIBaIOIIEM U COOPOYHOM MPOU3BOCTBAX.

7.9 Ilpobnemvr  mexanuszauuu u  AGMOMAMUZAUUU  MEXHONOZUYECKUX  NPOUECCOE
npou3eo0cmea 0guzamenell u azpezamos 1emamesibHblX annapamos

791 TexHOJOrMYeCKHil TMpolecc MPOU3BOJACTBA JIBUTAaTelNed UM arperaroB Kak OOBEKT
apromaTu3anuu. OCHOBHBIE 3TaIlbl aBTOMAaTU3aIMU TPOU3BOACTBEHHBIX MTPOLIECCOB. Posib aBTOMaTH3anny B
pellIeHNH 3a/1a4 MOBBIIIEHU KauecTBa MPOU3BOACTBA JABUrateneil u arperatoB JIA u sddexkruBHOCTH HX
ITPOU3BO/ICTBA.

7.9.2 [Toctpoernne M kiaccuduKalnus CHCTEM YIPABICHUS TEXHOJIOIMUECKMMM MpPOIECCaMH
M3TOTOBJIEHUS JTMCKOB, JIOMATOK, BAJIOB, KOPIIYCOB, IIECTEPEH, KOJBLEBBIX U MEIKHX AeTaned. CHcTeMsl
IIPOrPaMMHOTO YIIPaBJIEHUS. METO/IbI PyYHOTO M aBTOMaTU3UPOBAHHOI O POrPaMMHUPOBAHUS B ABUTaTENe- U
arperarocTpoeHuy. MHIMBUAyaIbHOE U TPYNIIOBOE YIPABICHHE TEXHOJIOTHYECKUMHU TIpolieccamMu ot OBM.
CucreMsl ¢ caMOHACTPONKOM.

7.9.3 Bugpl arperupoBanus U yHU(UKAIUU 3JIEMEHTOB aBTOMAaTU3UPOBAHHOTO 00OPYIOBaHUS,
MPUCIIOCOOJICHHOTO K YCJIOBUSAM CEPHITHOTO M OTIBITHOTO MTPOM3BO/ICTBA JIBUTATENE U arperatoB. Kpurepun
BBIOOpA METOJ/IOB U PESKUMOB 00pabOTKH JIeTaliell Ha aBTOMaTax.

7.9.4 MexaHu3zanusi TPaHCIOPTHPOBKM U TMO3UIIMOHMPOBAHUS JETayed, NPHCIOCOOICHHIH,
0o0pabaThIBalOIEr0 M M3MEPUTEIBHOIO HHCTPYMEHTa Ha aBTOMAaTU3MPOBAHHOM  00OpYIOBaHMU.
Knaccudukanus neraneil ¢ TOuku 3peHUs: BBIOOpA CIIOCOOOB aBTOMATHYECKON (PUKCAIMU B MIPOCTPAHCTBE.
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Pacyer u mpoekTupoBaHHE 3arpy30YHBIX YCTPOMCTB, MaHUMYJISATOPOB U POOOTOB, a TaKXKe CHUCTEM HX
yIpaBJICHUS.

7.9.5 [Tpunnumner BeIOOpa BUAOB oOpabareiBaromiero obopynoanus ¢ YIIY: oGpabareiBarorime
IIEHTPBI, THOKUE TIPON3BOICTBEHHBIC MOIYIIH, THOKUE MPOU3BOICTBEHHBIC KOMITJICKCHI.
7.9.6 ABTOMAaTH3aIMsl M3TOTOBJICHUS JIETalleil M3 KOMIIO3MIIMOHHBIX MAaTepHajoB Pa3IMYHBIX

THIIOB.

7.10  Okonomuueckas IPpekmusnocmv MEXHONO2UYECKUX  NPOUECCO8  NPOU3BOOCMEA
oguzamenei u azpezamog 0guzamesieil 1emamenbHblx annapamoe

7.10.1  OcCHOBHBIC HAIpaBJICHUS TEXHOJOTMYECKOTO IIpOrpecca TEXHOJOTMU TMPOU3BOJICTBA
nsurateneil u arperatoB. IloBbllleHHMEe YpOBHS MeXaHM3allMM W aBToMaTu3auuu. MHTeHcudukauus
JNENCTBYIOIUX TEXHOJIOTUYECKUX IIPOLIECCOB.

7.10.2  OmnpeneneHue >SKOHOMHMUYECKOHW A(PGEKTUBHOCTH BAPHMAHTOB M3TOTOBJIECHUS OCHOBHBIX
JeTanei nBurarenei u arperatoB. Heo0XoanmMocTh 1 cofiepKaHrne KOMIUIEKCHOTO aHAJTN3a COTIOCTABIISIEMBIX
cnoco6oB u cpeacts mnpousBoactBa (CCII). BosmoxknHoctu BbiGOpa CCII Ha ocHOBaHMM aHaIM3a
TEXHUYECKOM M OpraHu3alMOHHOW Iesnecoo0pa3sHocTu. KadecTBEHHBII M KOJIMYECTBEHHBIM aHanu3
HKOHOMHYECKOH 3P PEKTUBHOCTH CIIOCOOOB U CPEJICTB U3rOTOBIEHUS eTanell. [lokazaTenn SKOHOMUUECKOM
5G(GEKTUBHOCTH BapHaHTOB W WX onpeaeneHue. CHIDKEHHE TPYIOEMKOCTH MPOAYKIUH W  POCT
IIPOM3BOIUTENILHOCTH TPyAa Kak IIOKa3aTeau SKOHoMuYeckoil s¢ddexrtuBHocTH. [lpyrue mnokazaTenu
SKOHOMMYECKON 3(PPEKTUBHOCTH TEXHOJIOTMU M3TOTOBJIEHUS JeTayed. TexHosornyeckas ce0eCTOMMOCTh
U3TrOTOBJIEHUS U DKOHOMHYECKUI aHAJIN3 BAPUAHTOB TEXHOJOTMYECKHUX IIPOLECCOB U3TOTOBIEHUS IETaJICH.

OcHoBHas 1MTEpaTYpa

1. OCHOBBI TEOpPHUH, pacyeTa U MPOEKTUPOBAHUS BO3AYIIHO-PEAKTUBHBIX JBUTaTeNel [ DIIEKTPOHHBIN
pecype] : [y4eO. aisa By30B 1o cierinanbHocTsM 160301 "ABwuarr. nBurarenu u sHepret. ycranoBku'", 160302
"Paker. nuratenu" u 160304 "ABuan. u pakeT.-KOCM. TEIJIOTEXHUKA" HAMpPaBIIEHUs] MOATOT. AUILIOMUD.
cneruanuctos 160300 "/IBurarenu nerar. annaparoB” |/ A. H. benoycos, C. K. boukapes, B. A. I'puropses,
B. C. Ky3pmuues, B. M. Panpko ; [Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa (Hau. uccnen. yu-t)]. -
DJEeKTPOH. TEKCTOBBIC JaH. - M. : Mammuoctpoenue, 2011. - 1 a1. ont.auck (CD-RW). - ([1s1 By30B)

OxzemiursipoB B HTb CI'AY Bcero: 1.

2. Panpko, B. M. Teopus u pacueT aBHAlMOHHBIX JIOTMATOYHBIX MAIIUH [DJIEKTPOHHBIN pecypc] :
pa3pad. 3JeKTpoH.pyK. K auctaHi. kypcy / B. M. Pagpko, C. K. BboukapeB ; denep. areHTCTBO IO
oOpazoBanmnto, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa, Hai. uccnen. yH-T. - DJI€KTPOH.TEKCTOBbBIE
naH. - Camapa, 2009. - 1 s5. ont.iuck (CD-RW).

Ox3emmuisipoB B HTb CT'AY Bcero: 1.

3. IlpoekTHpoBaHue aBUAMOHHBIX ra3oTypOuHHBIX asurateneit / [B. II. [lanunbuenko [u ap.] ;
Camap. nayu. nentp PAH. - Camapa : U3n-so CHIL PAH, 2008. - 619 ¢

OxzemiursipoB B HTh CI'AY Bcero: 21.

4. EropsrueB, B. C. Pacuer u mnpoekTupoBaHHe cMeceoOpa3oBaHUS B KUIAKOCTHOM DPAKETHOM
aBuratene [DneKTpoHHbIH pecypc] : [yueb.mocodue] / B. C. EroperueB ; M-Bo oOpa3oBanus u Hayku PO,
Camap. roc. a3pokocM. yH-T uM. C. I1. Koponera (Hai. uccnes. yH-T). - DJIEKTPOH.TEKCTOBbIE 1aH. - Camapa
: Uzn-Bo CI'AY, 2011. - 1 3:1. ont.auck (CD-ROM)

Ox3emmuisipoB B HTb CI'AY Bcero:S.

5. EroperueB, B. C. Pacuer u mnpoekTupoBaHHE cMeceoOpa3oBaHUs B JKMJIKOCTHOM PaKETHOM
nsuratene : [yue0. mocooue] / B. C. EropsrueB ; M-Bo oOpa3oBanust u Hayku Poc. ®eneparuu, Camap.
roc. aspokocM. yH-T uM. C. II. Koponesa (Hau. uccnen. yu-t). - Camapa : Uzn-so CI'AY, 2011. - 99 ¢
Ox3emiuisipoB B HTb CI'AY Bcero: 40.

6. benoycoB, A.H. COopHuk 3amay, ymnpakHeHUHl u BompocoB mo Kypcy "Teopus um pacuer
nmonaTouHbix MamuH": yae6.mocodue / A.H. benoycos, H.®. Mycatkun, B.M. Panpko, B.H. MaTtBeeB — M.:
Mammnoctpoenue, 2009. — 238 c.

Ox3emmuisipoB B HTb CI'AY Bcero: 81.

16



7. Eroperues, B. C. Tepmoaunamuueckuii pacueT u npoektupoBanue kamep KPJI : [yue0.mocodue] /
B. C. Eropsiues, B. C. Konnpyces ; @eznep. areHTCTBO 110 00pa3oBanuio, Camap. roc. a3pokocM. yH-T uM. C.
I1. Koponesa. - Camapa : U3a-o CI'AY, 2009. - 107 c.

Ox3emiursipoB B HTh CI'AY Bcero: 10.

8. [IpoekTupoBaHue Cpe/ICTB BbIBEICHUS KOCMUYECKHX anmnapaTos : [y4eb.mocobue it By30B PO no
cneuuanbHocTAM 160801 "Pakeroctpoenue” u 160802 "KocwM. nerat. anmapatsl u pasros. 6moku"] / B. K.
Ceparok ; mon pen. A. A. Menseaesa. - M. : Mammnoctpoenue : Mammnoctpoenue - [Tonet, 2009. - 503 ¢

Ox3emiursipoB B HTb CI'AY Bcero: 5.

9. UcnibiTanust aBUAITMOHHBIX JIBUTATENEH : [y4eO.171s1 BYy30B IO CIIENUAIbHOCTH ""ABHAIl. IBUTATEIU
Y DHEPreT. YCTAaHOBKU'" HAIPaBJICHUs MOJArOT. AUIUIOMUP. crienuanuctoB "/IBurarenu nerart. anmnapatos'] /
B. A. I'puropseB [u ap.] ; mox oom. pen. B. A. I'puropeeBa, A. C. 'mmBapoBa. - M. ;| MamuHocTpoeHue,
2009. - 502 c.

Ox3emmusipoB B HTb CT'AY Bcero: 101.

10. Texnonorus MammaOocTpoeHus: [Tekcr] : [y4eO.as cpen. mpod. oOpa3oBaHUs IO TPYIIIE
cnenuansHocTel "Mammnaoctpoenue" / B. B. Knenuko, A. H. boapos. - 2-¢ u3n., ucnp. u gom. - M. :
OOPYM, 2008. - 859 c

Ox3emiursipoB B HTh CI'AY Bcero: 2.

11. TexHoJIOTHS TPOU3BOJICTBA aBUAIIMOHHBIX JaBuratenei [Tekct] : MmoHorpadwus / borycnaes B.
A., Kauan A. fl., Mosrosoii B. @., Kopenesckuii E. 5. - U3n. 2-e, nepepab. u gom. - 3anopoxse : MoTtop
Cuu, 2010 - Y. 1 : OcHoBHI TexHOJOTHH aBuaaBuratenectpoenus. - 2010. - 416 c.

Ox3emiursipoB B HTh CI'AY Bcero: 1.

12. TexHoIOTHS TPOU3BOJICTBA aBHAIMOHHBIX jJBurateneil [Tekcr] : monorpadwus / boryciaes B.
A., Kauan A. f1., Mosrosoii B. @., Kopenesckuii E. f. - U3n. 2-e, nepepab. u gom. - 3anopoxse : MoTtop
Cuu, 2010 - .Y. 2 : OCHOBBI IPOEKTUPOBAHUS TEXHOIOTMYECKHIX MPOIIECCOB O0OPaOOTKH AeTaneld U METOIBI
WCCIIeIOBaHMS B TEXHOJIOTUH aBuaaBurarenecrpoenus. - 2010. - 429 c.

Ox3emmuisipoB B HTB CT'AY Bcero: 1.

13. TexHonorus nMpou3BoJICTBA aBUAIIMOHHBIX ABUTatenei [Tekct] : yueb.mm1s By3oB / borycnaes
B. A.,Kauan A. {l., lonmmaros A. 1., Kopenesckuii E. f1., Mo3rosoii B. @. ; mox o6m1. pen. B. A. borycnaesa.

- 3anopoxse . Motop Cuu, 2009 - .U. 4 : COopka aBuanmonneix nsurareneit. - 2009. - 340 c.
Ox3emmusipoB B HTB CI'AY Beero: 1.

14. TexHonorus mpon3BoOACTBA JKUIKOCTHBIX PaKETHBIX ABUTateneii [ Tekcr] : [yue0./171s By30B 10
HanpasiieHuto "/[Burarenu nerat. annaparos', cneunanbHocTy "Paker. asurarenu"]/ B. A. Moucees, B. A.
Tapacos, B. A. Koameikos, A. C. ®dunumonos ; o pea. B. A. Mouceesa, B. A. Tapacosa. - M. : U3a-Bo
MI'TY um. H. D. baymana, 2008. - 379 c.

OxzemiusipoB B HTb CI'AY Bcero: 1.

15. Poccutiickas samukmoneaus CALS. ABManimoHHO-KOCMHYECKOe MamuHocTpoeHue [Tekcr] /
[ pen. A. I'. bparyxusn]. - M. : HUL ACK, 2008. - 607 c.

Ox3emiusipoB B HTb CI'AY Bcero: 5.

16. ToncronoroB, Apnen IletpoBud. CucremMbl OXJaXIACHHUS TOPIIHEBBIX JBHUraTesen
BHyTpeHHero cropanus [ Tekcr] : [yae6.mocobue] / A. I1. Toncronoros, U. B. Konomun ; ®denep. areHTCTBO
no obpazoBanuto, Camap. roc. aspokocM. yH-T uM. C. I1. Koponesa. - 2-e u3z., nepepab. u gomn. - Camapa :
W3n-Bo CT'AY, 2009. - 167 c.

OxzemiursipoB B HTh CI'AY Bcero: 10.

17. KoHcTpynpoBaHue OCHOBHBIX Y3JI0B M CHCTEM aBHAIMOHHBIX JBUTATEICH H SHEPTeTHICCKUX
YCTAHOBOK [DJEKTPOHHBINA pecypc] : a1eKkTpoH. yued. mocobue / C. B. @ananees, H. U. Crapues, /. K.
Hosuxos ; Muno6puayku Poccun, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa (Ham. uccnesn. yH-T). -
OnekTpoH. TekcToBbIe AaH. (1 dair: 11,4 Mo6aiit). - Camapa : [0. u.], 2011. - on-line. - 3ara. ¢ TuTy:. 9KpaHa.
- 0.00

Ox3zemmusipoB HTb CI'AY HTb CI'AY Bcero: 1.

18. dopmupoBanue mapaMmerpuyeckux 3D-Mopenelr (reoMeTpHUECKHMX MoOjeNel) eTranei
A’POKOCMHYECKON TeXHUKH B cpene mporpaMmmbl ADEM [DnekTpoHHEI pecypce] : yued. mocobue / M-Bo
obOpasoBanus u Hayku P®, Camap. roc. aspokocM. yH-T uM. C. I1. Koponesa (Ham. uccnen. yH-T) ; cocT. B.
H. T'aBpunos, B. 1. UBamenko, C. C. Komaposckas [u np.]. - Onexrpon. aan. (1 daiin : 1,86 Moaiir). -
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Camapa : Uszn-Bo CT'AY, 2010. - on-line.

Ox3emiursipoB B HTb CI'AY Bcero: 1

19. dopmupoBanue mnapaMmerpuyeckux 3D-Mozenel (reoMeTpHYecKHMX MojeNel) eranei
A’POKOCMHYECKOHN TEXHUKH B cpenie mporpaMMbl ADEM : yue6. mocobue / M-Bo obpa3zoBanust u Hayku PO,
Camap. roc. aspokocM. yH-T uM. C. I1. Koponea (Ham. uccien. ya-t). - Camapa : U3g-so CI'AY, 2010. - 1
1. ont. nuck (CD-ROM)

Ox3emmuisipoB B HTb CI'AY Bcero: 1

20. Enenes, [Imutpuii BanepreBud. KommbroTepHbie cetn [DnekTpoHHBIH pecypce] : [yueO.
nocobue] / /1. B. Enenes ; M-Bo o6pa3oBanus u Hayku P, Camap. roc. aspokocm. yH-T uM. C. I1. Koposesa
(Ham. uccnen. yH-T). - DnektpoH. nas. - Camapa : M3n-Bo CI'AY, 2010. - 1 2. ont. muck (CD-ROM). - 3ari.
¢ TUTYJ. 3kpana. - 0.00

Ox3emiuzsipoB B HTb CI'AY Bcero: 5

21. N3ydeHue KOHCTPYKLMI JBUTATENEH ¢ Uciob30BaHueM 3D - Mmoieneit ux aneMeHToB: Metos.
ykazanust/ Coct. B.C.MenentbeB, A.C.I'Bo3nes, .C.JIexun. — Camapa: M3a.-Bo Camap. Toc. a9poKocM. yH-
Ta, 2006.

-25c¢.

OxzemiursipoB B HTb CI'AY Bcero: 10.

22. N3yuenne koHctpykiuu [IBC ¢ coBMecTHRIM ucnoib3oBaHueM naketoB ANSYS, ADAMS,
SolidEdge: Metoa. ykaszanust/ Coct. B.C.Menentses, A.C.I'so3nes, J1.C.JIexun. — Camapa: 13a.-Bo Camap.
roc. a3pokocM. yH-Ta, 2006. — 53 c.

Ox3emiursipoB B HTb CI'AY Bcero: 10

23. @ananees C.B., Bbomgapuyk I[1.B. JlaGopaTropHblii MPakTHKYyM TIO MPOEKTUPOBAHHIO
AJIEMEHTOB JBUTATENeH C UCIOIb30BaHueM napamerpuueckoro moaenupoBanus u CAD/CAE. Camapa, 2007.
-80 c.

Ox3emmisipoB B HTb CI'AY Bcero: 1

24. ®ananees, Cepreit BuktopuHosuu. [IpoekTrpoBanue cTyneHu [EeHTPOOEKHOI0 KOMIIpeccopa
C UCIIOJIb30BAaHUEM TapaMeTPHUUECKOro MOAEIMPOBaHUS [DIEKTPOHHBIN pecypc] : yued. mocobue / C. B.
®damnanees, M. Kinycauek ; M-Bo o6pa3oBanus u Hayku P, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa
(Ham. uccnen. yH-T). - D1eKTpoH. TeKCTOBbIe AaH. - Camapa : U3n-Bo CI'AY, 2010. - 1 sn. ont. auck (CD-
ROM).

Ox3emmisipsl B HTB CI'AY Beero: 1

25. Crapues H.U. [1Teopernueckuii kypc aucuuniaunbl "KoHCTpynpoBaHUE OCHOBHBIX Y3JI0B U
CHCTEM aBMAlIMOHHBIX JABHUTaTeNeil" [DIeKTpoHHbIH pecypc] : anekTpoH. yueb. mocobue / H. . Crapues, .
K. HoBuxkos, C. B. ®ananees, A. M. YinanoB ; M-Bo o6pazoBanus u Hayku P®, Camap. roc. a3pokocm. yH-
T uM. C. I1. Koponesa (Ham. uccnea. yu-1). - DnekTpoH. TekcToBble AaH. - Camapa : [0. u.], 2010. - 1 a1. onT.
Juck (CD-ROM).

Ox3emmsipoB B HTb CI'AY Bcero: 1

26. Jlanckuii, Anatonuit Muxaiinosud. Pabouuii npouecc kamep cropanus manopasmepHsix ['T/]
[Texer] / A. M. Jlanckuii, C. B. JIykaues, C. I'. MarseeB ; Camap. Hayu. nentp PAH. - Camapa: U3zn-so CHIL
PAH, 2009. - 334 c.

Ox3emiursipoB B HTh CI'AY Bcero: 30

27. Coznanue TpexXMEpHBIX TE€OMETPUYECKHUX BHUPTYAIbHBIX MOJeENel KaMep CropaHus
[DnexTpoHHEIH pecypce] : yueb. mocodbue / C. I'. Matsees, C. B. JIykaues, M. 1O. Opinos [u ap.] ; Camap. roc.
aspokocM. yH-T uM. C. I1. Koponesa (Har. uccien. yH-T). DnekTpoH. TekcToBble naH. - Camapa : U3a-Bo
Cr'AY, 2010. - 1 »n. onr. guck (CD-ROM). - 3arn. c¢ konreitnepa. - 0.00 IlapannensHble W3IaHuUS:
ANEeKTpOHHBIN aHajor : Co3/1aHue TPEXMEPHBIX TEOMETPUUYECKUX BUPTYAIbHBIX MOJIENeH KaMep CrOpaHus :
yueb. mocobue / C. I'. Marsees, C. B. Jlykaues, M. FO. Opnos [u ap.]. - Camapa : U3a-8o CT'AY, 2010 on-
line Ox3emmspoB B HTb CI'AY Bcero: 1

28. Pean, A. A. Ilcuxonorus u nexaroruka [Tekcr]: [yue6. mocobue s By30B]/A. A. Pean, H.
B. bopnogckas, C. U. Po3ym. - CII6. [u ap.]: [Tutep, 2009. - 432 c. - (YyebHoe mocodue).

Ox3emiursipoB B HTb CI'AY Bcero: 1

29. HenoBoe o6menne [Tekct] : yue6. mocodue / aBT.-coct. M. H. Ky3nenos. - 2-e¢ uza. - M.:
Hamkos u K, 2008. - 528 c.
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Ox3emmusipoB B HTb CT'AY Bcero: 10
JlomoJTHUTeIbHAS JINTEPaTypa

1. benoycoB, A.H. Teopust u pacueT aBUAIMOHHBIX JIONMATOYHBIX MamuH [TekcT]/ A.H. bemoycos,
H.®. Mycartkun H.®., B.M. Paapko - Camapa: ®I'YII “UsnatensctBo Camapckuii gom nevatu’”, 2003. — 334
c.

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

2. I'puropreB, B.A. Bpibop mnapamMerpoB M TepMOra3zoJWHAMUYECKHE pPACUEThl aBHALIMOHHBIX
ra3oTypOMHHBIX JBurarencii [Texcr]: YueOnoe mocobume / B.A. I'puropwes, A.B. XKnanosckuii, B.C.
Kyssmuues, M.B. Ocunos, b.A. [Tonomapes. — 2-¢ u3a. — Camapa: CI'AY, 2009. — 201 c.

OxzemmsipoB HTb CITAY HTE CI'AY gcero: 31

3. Teopusi, pacueT U NPOECKTHUPOBAHHE ABUAIMOHHBIX JBHUraTelied U DHEPreTUYECKUX YCTaHOBOK:
VYueOnuk. KH. 3. OcHoBHble npoOnembl: HauanbHbli ypOBEHb NPOEKTUPOBaHUS, a30/JWHAMUYECKas
JOBOJIKA, CTIICIIUAIbHbBIE XapaKTepUCTHKHU U KoHBepcus aBuaninoHHbIX ['T/I/ITox o6m. pea. B.B. Kynaruna —
M.: Mammunoctpoenue, 2005. — 464 c.

OxzemiuisipoB HTb CTTAY HTb CI'AY Bcero: 106

4. BepronetHsle ra3oTypounHbie aAsurareiu [ Tekcr] : [MoHorpadus / B. A. I'puropses, B. A. 3penos,
1O. M. Urnatkun u ap.] ; nox obul. pen. B. A. I'puropseBa, b. A. I[lonomapea. - M. : MamuHocTpoenue,
2007. - 490 c.

OxzemiursipoB B HTh CI'AY Bcero: 134

5. @ananees, Cepreil BukropunoBuu. IIpoekTupoBaHHE CHUCTEM aBHALIMOHHBIX JBHUraTeled ¢
ucnons3oBanueM CAD/CAE-nakeroB : [y4e0. nmocobue] / C. B. ®ananees, A. C. Bunorpanos ; ®exep.
areHTCTBO Mo obpa3oBanuio, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa. - Camapa : U3a-Bo CT'AY,
2007.-55c.

Ox3emmsipoB B HTB CI'AY Bcero: 40

6. @ananee, Cepreii BukropmHoBuu. IIpoexTnpoBaHnMe CHCTEM aBHALlMOHHBIX JBUTaTeNed C
ucnonszoBanueM CAD/CAE-naketoB [DnekTpoHHbiit pecypc] : [yueb. mocobue] / C. B. dananees, A. C.
Bunorpanos ; ®@enep. areHTcTBO 1o 00pazoBanuio, Camap. roc. aspokocm. yH-T uM. C. II. Koponesa. -
Dnextpon. aau. (1 daiin : 3,26 M6aiir). - Camapa: U3a-8o CT'AY, 2007 on-line.

Ox3emiursipoB B HTb CI'AY Bcero:1

7. TeopeTnueckne OCHOBBI MPOEKTHUPOBAHMS TEXHOJOTHYECKUX MPOIIECCOB PAKETHBIX JBUTraTesiel
[TekcTt] : TeXHOMOTHUS Mp-Ba KUAKOCT. paKeT. ABUrartesel : [yded. uid By30B MO cnenuaibHOCTH "Paker.
nBUTaTENH" HanpaslieHus nmoAarot. "J{Burarenu nerat. annaparos'] / B. B. BopoGeii, B. E. Jlorunos. - 3.
2-e, mepepad. u gom. - M. : JIpocda, 2007. - 462 c.

Ox3emmsipoB B HTB CI'AY Bcero: 31

8. CrapueB, Hukomaii VBanoBuu. KOHCTpyKIMS y370B aBHAIMOHHBIX JIBUraTelIel: KOMIIPECCOP
[DneKxTpoHHBIH pecypc] : anekTpoH. yued. mocodue / H. U. Crapues, C. B. ®ananees ; Camap. roc. a3poKocMm.
yH-T uM. C. II. Koponea. - DnekrpoHn. TekctoBbie nan. - Camapa : CI'AY, 2006. - 1 ax1. ont. auck (CD-
ROM).

Ox3emiusipoB B HTb CI'AY Bcero: 1

9. IlerpoBuueB, Muxaun AnekcanapoBuu. Cucrema »HEpProcHaOXXeHHs OOPTOBOTO KOMILIEKCA
KOCMHYECKHX armapaToB : [yue6. mocodue] / M. A. Ilerposuues, A. C. ['yptoB ; ®deaep. areHTCTBO IO
obpazoBanuto, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa. - Camapa : U3a-so CI'AY, 2007. - 87 c.
Ox3emmusipoB B HTb CI'AY Bcero: 40

10. EroperueB, Burammii CepreeBuu. TormBa XMMHUYECKMX pPaKETHBIX JBUTarenel: [ydel.
nocobue]/B. C. Eropsrues, B. C. Konapyces; ®enep. areHTCTBO 1m0 oOpa3zoBanuio, Camap. Toc. a3pOKOCM.
yH-T uM. C. I1. Koponesa. - Camapa: U3a-so CI'AY, 2007. - 71 c.

Ox3emmusipoB B HTb CI'AY Bcero: 40

11. Bapnatu, 0. I'openune. ®Pusnueckue M XUMHYECKHE AaCHEKThl, MOJEIUPOBAHUE,
AKCIIEPUMEHTHI, 00pa3oBaHue 3arps3ustonux Bemects/ 0. Bapuari, Y. Maac, P. JIu66x1// Ilep. ¢ aara. I'.JI.
Aradonosa. IToxg pen. I1.A. Brnacosa. -M.: ®usmarnur, 2003. -351c.

Ox3emiuisipoB B HTb CI'AY Bcero:1
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12. Hunenko, A.A. Jla3epHO-ONTHYECKHE METOJbl JUATHOCTUKHU IPOIIECCOB TOpPEHHUs: y4eo.
nocobue/ A.A. lunenko, B.B. buptok, C.B. JIykaues, C.I'. Marsees -Camapa: M31-Bo Camap. Troc. a3poKOCM.
yH-Ta, 2006. -187c.

Ox3emmsipoB B HTB CI'AY Bcero: 10

13. Kposnb, Bnagumup Muxaiinosuu. [Icuxonorus u nenaroruka [TekcT] : s CTyIEHTOB TE€XH.
By30B / B. M. Kpous. - U3a. 2-e, nepepab. u jorm. - M. : Beici. mik., 2004. - 325 ¢. - (Y4eOHUK 11715 BY30B).
Ox3emiuisipoB B HTb CI'AY Bcero: 3

14, HemoB, PoGepr CemenoBud. I[lcuxomorusi [Tekcr| : yueOHHMK : [mas BwICHI. mef. y4ueO.
3aBeaeHuii| / P. C. Hemos. - M.: Beici. o6pa3oBanue, 2005. - 639 c.

Ox3emiursipoB B HTb CI'AY Bcero: 1

15. barypun, O.B. DOkcnepuMmeHTalbHOE OMNpPENEICHUE XapaKTePUCTHK Mallopa3MEepPHBIX
JonaroyHblx MammuH: yued. mocodoue / O.B. barypun, U.b. [Imurpuesa, A.B. Jlanmun, B.H. Marsees-
Camapa: u3g-so CI'AY, 2006. — 64 c.

Ox3emmsipoB B HTB CI'AY Bcero: 10

16. PacuetHoe ormpeneneHre XapaKTEPUCTHK 3JIEMEHTAPHBIX JIOMATOYHBIX BEHIIOB TYpPOHHBI
[DmexkTpoHHEIH pecypc] : anekTpoH. yuel. mocodue / O. B. barypun, B. H. Marsees ; Camap. roc. a3poKocM.
yH-T uM. C. I1. Koponesa. - DnekTpoH. TekcToBble u rpad. aaH. (376 Mobaiir)

20



Kputepunu oneHky 3HaHWI NPeTEeHAEHTOB HA NMOCTYIJIEHUE B ACIMPAHTYPY

BerynutenbHble MCIBITaHUS 10 CHIELHUAIBHON JUCLMILIMHE IPOXOAUT MO OWiieTaM ¢ BOIPOCaMHU.
Kaxplii OMiieT comepuT Mo aBa Bompoca. McnelTaHue MpoBOASTCS B COUCTAHUM MUCHbMEHHOW M YCTHOM
(bopMbl, IPU KOTOPOH MOJATOTOBKA K OTBETY OCYLIECTBISETCS B MMCbMEHHON (opMe Ha 3K3aMEHALMOHHBIX
JUCTaX, a caM OTBET Ha BOIPOCHI, MOCTABJICHHBIE B OWJIETE, W JOMOJHUTEILHBIE BOIPOCHI KOMHUCCHUU
OCYILECTBIIETCS B YCTHOH (popme.

OrneHka OTBETOB MPETEHIEHTOB HAa MOCTYIJICHHE B aCIUpPaHTYypy mpoBoauTcs mo 10-tu OanmpHON
1IKaJIe U BBICTABJISIETCS COIVIACHO KPUTEPUSAM, IPUBEACHHBIM B TaOIHLIE.

Onenka, 6271161 Kpurtepun
1 Her orBera
2 Her nonumanus npenmMera
3 OTtcyTcTBUE NPaBUIBHON (POPMYIMPOBKHU OTBETa HA BOIPOC AK€ C MOMOILBIO
IpernoJiaBaTess
OTtBeT ¢ TpeMs u Ooisiee rpyOBIMU OMIMOKAMH, MHOTO HETOYHOCTEH, 3HAHMSI
4 Hecucremarnyeckue. OTCyTCTBUE IpaBUIBHOW (OPMYJIMPOBKM OTBETa Ha

BOIIPOC, JAKC C TOMOIIBIO NPCIIOAaBaTCIIA
OTBeT C ABYMA FPY6BIMI/I OIJ_II/I6KaMI/I, MHOI'O HCTO‘IHOCTGI‘/'I, 3HaHUA

3) Hecuctemaruyeckue. OTCyTCTBHE MpaBWIBHOW (OPMYIMPOBKM OTBETa Ha
BOIIPOC.
B 11e10M nos0KUTENbHBIN OTBET ¢ HECKOJIBKUMU HE3HAYUTEIbHBIMU OIINOKaMHU.
6 YMeHHe ¢ [OMOUIBIO  IpEernojaBaTels CXEMaTU4HO, HO  IIPABUIIBHO

c(OpMyIMPOBATh OTBET HAa MOCTABJIEHHBIA BOIPOC.

B nemom xopommii oTBET ¢ OJHOW - JBYMs HE3HAUUTENbHBIMU OLIMOKaMH,
YMEHHE  CONOCTaBUTh  TEOPETUYECKHME  3HAHHWSI. YMEHHE  IIPaBUIIBHO
copMynHupoBaTh OTBET HA OCTaBJIEHHBIN Bonpoc. Bianenue nndopmarueii kak
MHHHMMYM U3 OJJHOTO UCTOYHHKA OCHOBHOM JIMTEPATYPBI.

B nenom nosHeIi 0TBET, JEMOHCTPUPYIOLIUN YBEPEHHBIE 3HAHUS C HEKOTOPBIMHU
8 HETOYHOCTSMH, YMEHHE COINOCTaBUTh TeopeTuyeckue 3HaHus. CBoOogHOE
BJIaJIcHHE H(pOpMaliel U3 HECKOJIbKMX UCTOYHUKOB OCHOBHOMW JIMTEPATYPBHI.
[TonHbIl pa3BEpHYTHIA OTBET, JEMOHCTPUPYIOLIUNA CUCTEMHBIC 3HAHUSA, YMEHUE
9 COIIOCTaBUTh TEOPETHUYECKUE 3HAHMs, CBOOOJHOE BiaJeHHE HMH(pOpMalMend U3
HECKOJIBKMX HCTOYHMKOB OCHOBHOW U JIOTIIOJHUTEIbHOM JINTEPATYPBI.

[TonHbIN pa3BepHYTHIA OTBET, JEMOHCTPUPYIOLIIUN CUCTEMHBIE 3HAHUS, YMEHHE
COIOCTAaBUTh TEOPETHUECKUE 3HAHMSA, CBOOOJHOE BiIaJeHHe MHpopMaluend u3
10 HECKOJIBKMX HCTOYHUMKOB OCHOBHOM M  JIOMOJIHUTEIBHOM JINTEpaTypHI.
WnmocTpanst  oTBeTa JONOJHUTEIBHBIMM TNpPUMEpaMH U3  COOCTBEHHBIX
Ha0JII0/IEHUH U JIOMOJIHUTEIbHBIX HICTOYHUKOB HH(OPMAIIHH.
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