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BBenenune

B ocHOBY HacTosmed IpoOrpaMMbl IOJOKEHBI CIENYIOIIAE AUCHUILIMHBL: TEOPETUYECKAs MEXAHUKA;
TEeOpHsl HaJeKHOCTH U 3(PPEKTUBHOCTH; TEOpUS IEPEXOAHBIX IIPOLECCOB; TEOPHS ONTUMH3ALUY;
TEPMOJMHAMUKA; (PU3UKO-XUMUYECKHE 3aKOHBI T'OPEHUsS; METOIbl NpPeoOpa3oBaHUS BHEPIUU; TEOpHUs
IIPOEKTUPOBAHUS U TEXHOJIOTUS CO3JaHMs IBUTATEEd U SHEProyCTaHOBOK JIETATEIbHBIX allllapaToB;
Teopuss KoneOaHWM; TeopUss BEPOATHOCTM U MaTeMaTHyecKas CTaTUCTUKA; MaTEeMaTH4YecKoe
MOJEIMpOBaHUE PabOUMX IPOIECCOB M ITANOB KU3HEHHOTO LUKJIA JBUTaTeled U HSHEProycTaHOBOK
JIeTaTeIbHbIX alllapaToB.

IIporpamMma  paspaboTaHa SKCHEPTHBIM COBETOM BrIcmiedl  arrecTallMOHHOW  KOMHCCHU
MunucrepcTsa obpa3oBanus Poccuiickoil @enepannu Mo aBUAIMOHHO-KOCMUYECKON U PaKETHON TEXHUKE
npu ydactun MAU(TY) um. C. Opmxonukunze, MI'TY um. H.D. baymana, HAT'Y um. HE. XKykoBckoro
u [IMAM um. I1.1. bapanosa.

1. ABHaIII/IOHHI)Ie ABUTATEC/IM U JHEPIrOyCTAaHOBKH

JETATC/JIbHBIX allliapaToB

1.1. Boszodywno-peakmuenvie  osueamenu (BP/[). Knaccupukammss u npuHOUNbl aeiictBus BPJIL.
HBurarenn mnpsimod u HempsMod peakuuu. OCHOBHbIE TlapamMeTphl, Xxapaktepusyromwue BP/I.
Tepmogunamuueckue 1ukiasl BPJl. PaGorer m KIIJI, 3aBucuMBbie OT OCHOBHBIX MapameTpoB pabodero
npoiiecca u ycjaoBuit mosieta. IdheKTHBHAS U BHYTPEHHSS TATa. TAr0oBas MOIIHOCTh, TTOJHBIN U MOJETHBIN
KIIA nBurateneii. [lytu coBepuienctBoBanusi BPJl kak nBuxKHUTENS .

Bxoxansie yctpoiictBa BPJI. OcHOBHBIC TapaMeTphbl, XapaKTepU3yroIIue padoTy BXOJHBIX YCTPONCTB.
Bo3MoxHBIE TUITBI BXOAHBIX YCTPOUCTB ISl CBEPX3BYKOBBIX CKOPOCTEH moseTa. BeixoaHbie ycTpoiicTBa
BPJI (peaxtuBnbie comia BP/I). [IpuHIMIIAAIEHBIE CXEMBI JO3BYKOBBIX M CBEPX3BYKOBBIX BBIXOIHBIX
ycTpoiicTB. OCHOBHBIE TApaMeTphl, XapakTepusyronue ux padory. Comio JlaBans u BEIXOJHBIC
YCTpOMCTBA APYruX cxem. PeBepcuBHbBIE yCTPONCTBA.

Tuner kamep cropanmst BPJI. TpeOoanuss k kamepam cropaHus. OCHOBHBIE IapaMeTphl,
xapakrepusywomme ux 3pdexkrnBaocts. TorumBa BPJI. Tumbl dopcaxueix xkamep TPIA® u TP/1D.
Kamepsr cropanuss CIIBPJI. IlpuHnmmel opraHm3anuu pabodyero mporecca B MPAMOTOYHBIX Kamepax
CTOpaHHUs Pa3NUYHBIX cxeM. [IpuHIInIHaNbHBIE CXeMBI II0aYH TOIUIMBA B KAMEPHI CTOPAHUS JBUTATENICH.

Kommpeccop n Typouna B cucrteme BPJI. OcHOBHBIE cXeMbl H TpeOOBaHHS K KOMIIpeccopaM M TypOMHaM
I'TA. Ob6nacts u MuHUSA pabouYnX PEKUMOB HAa XapaKTEPUCTHUKAX BEHTHJIATOPAa W KOMIIPECCOPOB IPH X
pabore B cucreme TPJ] u TP/JI. 'panumbl ycToiunBol paboTel KoMmmpeccopa. JIByx- B TpexKacKaaHbIe
koMmrpeccopbl B cucteme TP m TPJI/l. CmocoObl obecriedeHns yCTOHYMBOW pabOTBHl KOMIIpeccopa.
OcCHOBHBIC THIIBI M TMapaMeTpbl TypOWHHBIX cryneHed ['T/l. OmHOCTymeHUaThie W MHOTOCTYIIEHYAThIE
TYpOHHBI.

Kiaccudukamus I'TH. [lpeumyimectBa U HeTOCTAaTKH padiuuHbiX THNOB ['TJl, Auama3zoH BO3MOXKHOTO
MPUMEHEHUS 10 CKOPOCTH M BbICOTE mojeTa. [IoHATHE pacyeTHOro pexuma paboTel jaBuratens. Llens u
TOPSIJIOK TepMOTra3ouHaMudeckoro pacuera. Koncrpykuus u mpoektupoanue [ TJI.

Typ6opeaktuusie (TPJ]) u typOopeaktuBHble ¢Gopcupoannsie (TPJ®D) napurartenmu. Ilapamerpb
pabouero mporecca TP u TPIA®. 3aBucuMOCTh YIOESNBHBIX IapaMETPOB IBHTATENCH OT IapamMeTpoB
pabouero mporecca U yCIOBHU mmoisieta. BnusiHne mapaMeTpoB pabodero mporecca W THMA JBUTATENS Ha
yAelbHYyl0 Maccy. OnTuMalbHbIe MapaMeTpbl JBUTaTeNed M UX 3aBUCUMOCTH OT YCJIOBHM TMoJieTa.
BricOoTHO-CKOpPOCTHBIE U APOCCENbHbIE



xapakrepuctuku TP/l u TPA®. Meronsl pacuera xapakrepucTuk asurarens. KoneGaHus KOHCTPYKIMi
TPA.

TypOopeaktusnbsie nByxkoHTypHble (TPJJ) n TypOopeaktuBHble ¢opcupoannsie (TPJJl) nBuraremm.
Knaccuduxanus TP u TP no cxeme mpoTouHON YacTH U poTopa nsuratens. [lapamerpsl pabouero
npouecca TP u TPJJAD. 3aBUCHUMOCTH yIeapHOW TATM M ynenpHOTO pacxoaa Ttorumsa TP/ ot
nmapameTpoB pabouero mpolecca M CTemeHH ABYXKOHTypHocTH. TPJIJI co cmemieHHeM TOTOKOB.
OnTuManpHOE paclpefesieHue BSHEeprud Io KoHTypaM. OmnTuManbHas CTENEHb JBYXKOHTYPHOCTH.
BBICOTHO-CKOPOCTHBIE M JpOCCENbHBIE XapaKTepucTuku HedopcupoBanHoro TPIJI. VYnenbHble
napametpel TPJIJI® ¢ obmieit gopcaxnoli kamepoil U ¢ Qopcaxem B HapyKHOM KOHType. BricOTHO-
CKOpOCTHBIE U JpoccenbHble XapakTepucTuku TPIJID. Metons! pacueta xapakrepuctuk TPI1D.

TypOoBunToBBIe, TypOOBadsHbie [T/l u sHeproycranoBku. TypOoBuHTOBBIe nBHraTenu (TBI).
OnTtuManbpHOE pacHpeencHue CBOOOJHOW PHEPrMHM MEXIy BHHTOM M PEAaKTUBHBIM COIJIOM. BimsHue
mapaMeTpoB pabodero mpouecca Ha YIAEIbHYI0 MOIIHOCTD, YACNBHBIM PacXo TOIJINBA U yAEIBHYIO Maccy
TB/I. [BuraTtenu U dHEProycTaHOBKU C pereHepanueil Temsja. BbICOTHO - CKOPOCTHBIE U JPOCCENIbHbIE
xapakrepucTuku. CkopocTHble BUHTOBeHTHUISTOpHBIe ABuratenu (TBBJI). Bepromernwsie I'TJI. Cxemsr
CUJIOBBIX YCTaHOBOK BEPTOJIETOB.

JlBuraTenu Ui CaMOJIETOB BEPTUKAIBHOTO W yKOpodeHHOro B3iera u mnocaakud (CBBII). O6mwue
TpeOoBaHus K cuioBbIM ycTtaHOoBKaM CBBII. DxexTopHble yBenmuuuTenu Tsri. CpaBHEHHE pa3iMYHBIX
cuiioBeIX ycranoBok CBBII.

Huuamuka ['TH. Bunel nepexomHblx pexxuMoB. TpeOoBaHHMS K JMHAMHKE COBPEMEHHBIX aBHAITMOHHBIX
nsurateneid. [lponecch mpuemucrocT W cOpoca raza y TP, TPAJ w TBJH. Ilytu ynydmeHus
npuemucroctu ['TJ]. OOmas xapakrepucTrka npouecca 3anycka ['T/l. 3anyck B mosiere. ABTOPOTAIUA.

HpI/IHLII/IHI/IaJ'ILHLIC CXEMBI MMPAMOTOYHBIX U OCHOBHBIX THIIOB KOM6I/IHI/IpOBaHHBIX IIBHF&TCHCIZ. Bo3moxxHbIE
obOmactu MIPUMECHCHU . BI/I,Z[LI TOIIIMBA, UCITOJIB3YEMOI'O OTUMH JIBUTATCIISIMU.

[IpsmoTOouHBIE BO3AYUIHO-pEaKTHBHBIEC NBUTATENd. Y nenbHbie mapameTpsl [IBPJ] u ux 3aBucHMOCTH OT
mapaMeTpoB pabodero mporecca u yciuoBuid monera. OcobeHHOCTH pabodero mporecca THIIEP3BYKOBOTO
npsmotouHoro asurarens ([ TIBPJI). Taroso-axonomuyeckue xapakrepuctuku [IBP/I.

Kombunuposannsie BPJI. TypOonpsimorounsie muratenu. Cxembl nsurarteneid Ha O6aze TP/ m TP//.
Pakerno-typounnbeie meuratenmu (PTJl). Cxembl, pabouuit mnpomecc. OONacTd TPUMEHEHHS JTHX
IBATATEIIEH.

1.2. Jleucamenu enympennezo ceopanus ([BC). JlBuraTeny BHYTPEHHETO CTOpaHHUS KaK HMCTOYHHUK
sHeprun. Kiaccupukammss [IBC. OcnoBubie cxembl JIBC. YeTblpex- W JBYXTaKTHBIE JBHTATEIH C
HCKPOBBIM 3akuraHueM. Jlpurarenu musens (YeTbipex- W IBYXTakTHBIE). PaGouwme nwuxiel JIBC. Ilytu
JnanpHeimero coBepiieHctBoBanus [IBC.

TepmoauHaMuueckue LUKIBL pa3nuyHblX TUNOB JBC M uX oOCHOBHBIE mnapamerpsl. WMHAaukaTopHbIE
nuarpammbl. Pabora mmkma. Tepmmueckuit KIIJ mukma. DddextuBHas padora u s¢pdexrusnunrii KIII.
Cpennee MHAUKATOPHOE JaBJICHUE.

Hannys IBC u ero BiaMsHUE Ha XapaKTepUCTHKU. TUIBI CUCTEM HalayBa M uUX cpaBHeHue. [IpuBomHoit
kommpeccop. Typoonannys. Bausane namgmrysa Ha mapamerpsl JIBC.

KonTtaktHas cucrema 3akuranus. KanmmiapHOe dHCIIO. KOHTaKTHO'TpaH3I/ICTOpHaﬂ CUCTCMA 3aXUIraHuA.
3J'IeKTpOHHa$[ OECKOHTAaKTHAs CHCTEMA 3a)KUTaHUs C JaTYNKOM XOJlIa. I_[I/I(l)pOBaﬂ CUCTCMA 3aKUT'aHUs.



TokcuuHOCTh BBIXJIONA MHpoAykToB cropanus JBC. Meronel wusMmepeHus TokcuuHoctH JIBC.
JlOMONIHUTENbHBIE yCTPONCTBA CHUKEHMSI TOKCHYHOCTH (HEHTpanm3aTopbl, TEPMUUYECKUE PEaKTOpHI,
CUCTEMBI PELUPKYIISILIHUN).

1.3. Hcnonvzosanue asuayuonuvix oguecameneti 0Nl CO30AHUS KOMOUHUPOBAHHBIX IHEP2OYCMAHOBOK.
HasHaueHne KOMOMHMPOBAHHBIX YHEPTOYCTAHOBOK PA3IMYHBIX TUIOB. OCOOCHHOCTH CXEM C YTHJIM3anuei
TeIUIa BBIXJIOMHBIX JBUTATENCH M JIONOJHHUTEIHHBIM IIOABOJOM TeIJa IO TPaKTy KOMOWHHPOBAaHHOU
SHEProycTaHoBKU. OTKPHITHIC U 3aKPBITHIC YTHIM3AMMOHHBIC IIUKIIBI. THIIBI MAPOTCHEPUPYIOIIUX YCTPOHCTB.
Knaccudukanuss KOMOMHHPOBAHHBIX JHEProycTaHOBOK Ha 0asze auanmonubix [TJ[. Ilomsatue 06
s ¢pexkruBHocTH KII/] ycTaHOBKM M KOA(QHHUIIMEHTE UCIIONb30BAHUS TEILIA.

Hcnonp30BaHNE «pPOXHOM» MM CHENUAIbHO CO37aBaeMOi CcBOOOMHOM TypOMHBI. PenykTtopHble U
0e3peqyKTOpHbIE CXeMbl. BO3MOXHOCTH HCIIOJNIB30BAaHUSI ABHALIMOHHBIX PEAYKTOpoB. IIpomexyTodHBIi
MOJIOTPEB.

Cxembl KOMOMHHMPOBAHHBIX YCTaHOBOK CO CPEIHEHANOPHBIM, HU3KOHAIOPHBIM H YTHIH3UPYIOIIUM
MaporeHepaTopoM MM BOJOTPEHHBIM KOTIOM. CXeMma C HCIOJb30BAHMEM TIa30reHepaTopa IBYXBAaJbHOTO
I'T u onpexneneHue ero mnapaMeTpoB MpH JEMOHTa)K€ KOMIIpeccopa HHU3KOro AaBieHus. @opcupoBaHue
razoreHeparopa o odoporaMm u TemIepaType rasa.

Bo3MoxHbIe cxeMbl HCHOIb30BaHUST McXoAHOTO TPJIJ[ MOMHBIN MM YaCTUYHBIA JIEMOHTa)X BEHTHUJISTODA,
y371a MPOMEXYTOUHBIX CTYICHEH, ONMpeJIeICHHE MapaMeTpoB TYpOMHBI MPH JIEMOHTa)Xe y3j1a KOMIIpeccopa
HHU3KOTO AaBieHus. Cxema ¢ pa3MellleHHeM KOHJEHcaTopa BO BHEIIHEM KOHType. Vcronb3oBaHHe MOTHOTO
JIBUTATEIS - aNbTEPHATHBA UCTIOJb30BaHMs [ TY MOBBIIIEHHONW MOITHOCTH.

Iyt w Merompl [anbHEHIIET0 COBEPIICHCTBOBAHMS KOMOMHHPOBAHHBIX JHEPrOyCTAaHOBOK Ha 0asze
aBUALMOHHBIX JABUIaTENEH.
2. PakeTHble qBUTaTEN

2.1 Obwue eonpocvl meopuu pakemuwix dsueamenei. Tunel pakeTHbix apurareneit (PI). Knaccudpukanus PJI.
Pakernsie nBuratenmn Ha xumuueckux torumBax: JKPJ[, PATT, I'PHA. Snepubie pakeTHbIe IBUTATEIH.
JlazepHbie u conHevHble ABUTaTeH. OCOOCHHOCTH B 00JIACTH MTPUMEHEHUS pa3IuvHbIX THIIOB P/I.

Vpasuenus Ttaru PJI. Kosddummentsr momesnoro nedictBus P/l (TepMHUYECKHil, TATOBBIA, OOIIHIA).
Xapakrepuctuueckue mapamerpsl PJI: yaenpHBIH HMIYJIbC, XapaKTepUCTHIECCKas CKOPOCTh, Ko3dduiueHt
TSTH COIUIA, yaenbHas macca. Onenka nmoteps B kamepe PJI. PacueT Tsaru u yaenpHOTO MITynbca kamepsl PJJ
C UCIIOJIb30BAHNUEM Ta30AMHAMUYECKIX ()YHKIIHHA.

VYeTpolcTBO U OLIEHKa COBEpIIEHCTBA colel. PexxuMbl HenopaclMpeHu s U nepepaciupenus. Tsara kamepbl
IIpU OTPBIBE IIOTOKA OT CTEHOK colljia. AHAJIU3 U OL[€HKAa I10Teph B COILIax.

BricotHas xapaktepuctuka. PerynmmpoBanue BeicoTHOCTH corna. J[poccenbHas xapakrepuctuka JKP/I.

OCHOBHBIE CBEHCHHUS O KUAKHX, TBEPABIX M THOPHUIHBIX PAKETHBIX TOIUIMBAX W HX (U3UKOXUMHUUYECKHE
xapakTepucTuku. TomnmBa rugapopearupytonmx PJI. Bocnnamenenne TtormumB. OCHOBBI  pacdeToB
TEPMOXUMHUYECKUX CBOMCTB TOIIMB.



Oco0eHHOCTH KOHBEKTHMBHOIO TEILIOOOMEHA B KaMepe Cropanuss H COILIC. MeTtopl pacydeTa
KOHBCKTUBHBIX TCIIJIOBBIX IIOTOKOB Ha OCHOBC PCHICHUA ypaBHeHI/II\/'I HNOrpaHUvIHOTO CJIOA. PacueTsl
KOHBEKTHUBHOT'O TCIZI0O0OOMEHA Ha OCHOBE TEOpUn HOI[OGH?[.

.Hy'—IPICTI;IfI TEII000MEH B YCJIOBUSAX KaMEPbI CrOpaHusd U COILIa PI[ Pacuer JIYUUCTBIX TCHJIOBBIX ITOTOKOB.
Tenno3amuTHbIE IMOKPBITUA U MEXAaHU3MbI UX PA3PYLHICHU .

2.2 JKuoxocmuwie pakemmuvie deucamenu (KP/]). Tlponecchl B kaMepe cropaHus U ux pacyer. Beibop u
olpejesieHHe OCHOBHBIX ITapaMeTpoB KaMepbl cropanus. [IpuBeaeHHas JUIMHA KaMepbl CTOPaHHSL.

OcobeHHOCTh  TpollecCOB B rasoreHeparopax  (OJHOKOMIIOHEHTHBIX M JBYXKOMIIOHEHTHBIX,
OKHCIIUTENBHBIX U BOCCTAHOBUTEIBHBIX). OCOOEHHOCTH U CXEMBbI TEIJI03aIUThl CTeHOK Kamepsl JKP /.

HeycroitunBocth pabouero mpouecca B XKP/I.

Tuns! cuctem noxaun B JKPJl u ob6nactu ux npuMeHeHus. Pacder u BEIOOpP ONTUMAIBHON CHCTEMBI TOAAYH
B 3aBUCUMOCTH OT Ha3HAUY€HUs JBUTATENS U DHEPrOyCTaHOBKU.

IIpuauunuansueie cxemsl THA. Pacuer ocHoBHBIX mapamerpoB TypOuH u HacocoB THA. ComectHas
paboTa HacoCOB ¢ TypOUHOM.

®dakTopbl, ONpeAeNIIONIe SKOHOMUYHOCTE cucteMbl THA. [ToTepu B Hacocax, TypOUHAX U MarucTpasx.
Ocobennoctu pacuera XXPJl ¢ noxxuranuem.

PerynupoBanue taru XPJ] ¢ noxxuranuem. Pacder u BpiOOp ontumanbHbix napameTpoB XKPJI. lunamuka
u perynupoBanue JKPJ[. Tumnbr )XKP/[ manol TAru: XuMHUUECKHE U DJIEKTPOXUMUYECKHE C KaTATMYECKUM
pasznoxenreM. OCHOBHbBIE TEHACHIINY U MepcrieKTuBbl pa3Butus JXKP/I.

[ToBbimeHne HaAEKHOCTH, pecypca, MHoOrokpatHoctu npumenenusi KPJ[, cozmanue pgBurarened c
[IIyOOKHUM PETyJIHMPOBAHUEM TSATH.

2.3 Paxemmnvie Ogucamenu Ha meepoom monause (PJTT). OCHOBHBIC CBeleHUS O (PU3UKOXUMHUYECKUX
3aKOHaX rOpeHus OaTMCTUTHBIX M cMeceBbIX TPT. 3aBucumoctu ckopoctu roperuss TPT ot maBienus u
HadallbHOW TeMIepaTypbl. DpO3MOHHOE TOPEHHE.

OO0mue 3akoHBI W3MeHeHHs (OpPMBI 3JEMEHTa 3apsaa B mpolecce ropeHus. Tumbl 3apsgoB TPT.
[InotHOCTH 3apa’keHHWs KaMephl CTOpaHHS, OCHOBHBIC OTPAaHWYCHHS IUIOTHOCTH 3apaxkeHus. Pacuer
OCHOBHBIX THUIOB 3apsigoB TPT.

CBeieHHS 0 Ta30MHaMHYeCKUX (PYHKIHAX. PacdyeT TedeHUs ra30B IpH pa3iudHbIX Gopmax 3apsmoB TPT.
Tedenue raza B mpeacomioBoM o0beMe KaMephl. TedeHne raza uepe3 MEeCTHBIE CONPOTHBIICHUSI.

[Ipomecc BocmmaMmenenus ocHoBHoro 3apsaa TPT. Beibop Tuma u maccel 3apsjia BOCIUIAMEHHTEIBHOTO
ycrpoiictBa. [IpubamKkeHHBIH pacueT H3MEHEHHs TaBJICHUS B KaMepe IIpH 3aIyCcKe IBUTATEIs.



Crnoco6s! perynupoBanus Tsiru PATT no BenuuuHe: OpeAcTapTOBOE PeryldpOBaHUE U PETYIHMPOBAHUE B
MOJIETHBIX ycnoBusX. Crioco0s! orceuku Taru. Ilyt cozganust PJITT ¢ MHOrOKpaTHBIM BKIIHOUEHUEM.

HeycroiiunBocth pabouero npouecca B PITT.

IIpuHIMIIHANBbHBIE CXEMBbl TUOPUIHBIX PaKETHBIX JBUTaTeJeH, MOIEIN FOpeHUs B HUX. Pacuer OCHOBHBIX
napaMmeTpoB pabouero mporecca ['P/1.

[Tepcnextussl pazsutus PJTT.

2.4. Aoepuvie pakemuvie dsucamenu (AP]). OcHoBHBIC cxeMbl u apamerpsl SIPJI, obmactu mpuMeHeHUs.
OcHoBubie nokazatenu SPJl ¢ TBepaodasHbiM peakTopoM. OCHOBHBIE 3JIEMEHTHI U CXEMBI, TPEOOBaHUS K
HUM. OCHOBHBIE XapaKTEPUCTHKH pabodyux Ten. Meromsl mnpeoOpasoBaHus sHepruu. [lonstue o
XapaKTepUCTUKax pabodero mnpoiecca ¥ OCHOBHBIE okazatenu SPJ] ¢ ra3odazHbIM peakTopoM.

2.5. Kombunuposanuvie paxemuvie oOgucameny. VIcmonb3oBaHue pabodero Tena W3 BHEIIHEH CpeJbl.
DkeKTopHbIe Hacaaku. JKujakocTHble BO3AylIHbIe pakeTHbie apuratenu (JKBPJ]) u ux cucremsl mojadu.
Jlazepnsie P/I.

3. DeKTpopaKkeTHbIE ABUTATEIHN M IHEPTeTHYECKHE YCTAHOBKH KOCMUYECKUX
annapartos (KA)

3.1. /[sueamenvHvie, snepeemuueckue u dSHepeocunosvle ycmanosku. IlotpebHoctn KA B OGopToBoit
SHEPTreTUKE M HEOOXOIWMOCTh CO3JaHUsl HSHEProCHSOBBIX YCTaHOBOK (DCY) W 3IEKTPOpaKeTHBIX
nsurareneid (OP/1), sneprernyecknx ycraHoBoK (DY) pasmTuvHbIX THIIOB.

Knaccmbnxaunﬂ, IMPUHIUIIMATIbHBIC CXEMbl W OCHOBHBIC XapaKTCPUCTUKHU HWCTOYHHUKOB OHCPIHUHU!:
COJTHEYHBIX, XHUMHUYECKUX, SACPHBIX U paguou30TOmHBIX. CHcTeMBl TpeoOpa3oBaHHMS HHEPIHH B
IIEKTPUIECKYIO: TypOOMaIIMHHBIC, MATHUTOTAa30ANHAMUYECKHE, TEPMOIMHUCCHOHHBIE,
TEPMOAJICKTPUICCKHE, TEPMOIIIECKTPOMEXaHNIECCKHE, AIEKTpOXUMHIecKre. TennooOMeHHbIe ammapaTsl |
XONIOIMJIbHUKK-U3TyyaTenn. [IpeacTaBieHne O MeXaHM3Max YCKopeHus pabodyero Ttema B OPJI.
Knaccudukamus DOPJ[. Paboume mporeccel B auratensx. CrpykrypHble cxembl DCY, OV u DPJIY.
B3anMocBs3p MX MmapaMeTpoB M XapakTepUCTHK. TpeOoBaHus k pabouum Tenam DCY u obnactu ux
MPUMEHEHHUSI.

3.2. Ucmounuxu nnasmvl u 3apsadjiceHHblx yacmuy. OMUCCUS 3apsDKCHHBIX YacTHIl. TepMORJIEKTpOHHAS H
ABTORJIGKTPOHHAsT dSMHUccHA. DuU3MUEeCKHEe TIPOIEecChl M OCHOBHBIE 3aBHUCHMOCTH. OJMHCCHS HOHOB.
OCoOEHHOCTH MMOBEPXHOCTHON HMOHW3alWW. BiusHUE 3JIEKTPUYCCKUX TOJIEH M IJIa3Mbl HA 3MHCCHOHHBIC
XapaKTePUCTHKU. BTopuuHas 31eKTpOHHAS M MOHHAS 3MHCCHS, ajcopOanus u jaecopOanus, HClapeHue u
KaTOJIHOE pacIblieHHe. XapaKTePUCTHKH MPUIIISKTPOIHBIX CJIOCB.

lazopa3psaHble HCTOYHUKY NJIa3Mbl U HOHOB. IIpsAmas u ctyneHyaTtas noHu3auus. CxeMsbl ra3opa3psIH bIxX
HCTOYHIKOB MOHOB M HX XapaKTCpUCTHKH. Polb MarHUTHBIX ToONell B HMCTOYHWKAX HOHOB. Paboume
mpoueccsl B HUCTOYHUMKaX. OCHOBHBIE NOTepU »HHepruu. Pacuer mapaMeTpoB HMCTOYHUKOB HOHOB.
3aBUCUMOCTH, ONpEIENSIONINe 3HAaYEHUE IOJIHOIO0 TOKAa. YCKOpEHHE IIa3Mbl U 3apsKeHHBIX 4YacTHULL.
BinsiHue 37€KTpUYecKUX U MarHUTHBIX IOJIeH Ha IBM)KEHME IJIa3Mbl M 3apsDKEHHBIX yacTull. PasninyHble
MeXaHM3Mbl yckopeHus. Knaccuduxammst yckoputeneidl u nBurarenei. J[BUraTenwm W IBHKHUTETH, UX
OCHOBHBIE XapaKTEPUCTUKH.

3.3. Jsusrcumenu ¢ menioswvim ycKopenuem nomoxad. JnekTpoHarpeparenbabie aprkuTend (OH/). Cxemsr u
ocobeHHOCTH pabounx mpoueccoB. TpeOoBaHMS K HATPEBATEISIM U KOHCTPYKITUH IMPOTOYHOHN JaCTH.



IIna3MeHHbIE JBMXKUTENU C TEIJIOBBIM YyCKOpeHHMEM (asekTponayrosble asurarenn— OJ1J1). Cxemsl u
npHUHIUIEL AefcTBUsS. OCOOEHHOCTH pabOYMX MPOLECCOB, MOTEPH YHEPTUH W MMITYJIbCAa B JBHIKUTEIAX.
MeTozsl pacueTa XapaKTepUCTUK 3IEKTPOTEPMUUECKUX (IMEKTPOLYTOBBIX) IBUKUTEICH.

HMnynbcHbIE IUIa3MEHHBIE JBIDKUTENM C TEIJIOBBIM yCKopeHHeM. CXeMbl W MpPUHIUNBL PabOThI
JBUKUTENEH C ra3000pa3HBIM pabOUMM TEJIOM, C KUJKUMH U TBEPAbIMU AUAINEKTpUKaMU. OCOOCHHOCTH
pabouyux TMPOLECCOB U METOABl pacdyeTa XapaKTepUCTHK. BinusHue pasauyHbIX (akTOpoB Ha
XapaKTePUCTUKU BUKUTEICH.

3.4. Jlsusxcumenu c 21eKmpoMasHUmMHbIM yckopenuem naasmuvl. OCHOBHBIE HpeacTaBieHus. OIHOMEpHbIC
TEUYCHUSI U UX NPUMEHEHUE K pacueTy napaMeTpoB JBHXKHUTeNA. ' paHuIsl mpuMeHeHus onHoMepHsix MI'/] -
TeueHUH. /IByMepHble TedeHUs Mmia3Mbl. OCOOCHHOCTH TEUEHMs IUIa3Mbl B JBMIKUTENAX. XapaKTEpHbIE
obnacTu TeYeHHs M Ipolecchl B HHUX. BbiOop ¢u3nueckodl M MaTeMaTHYeCKOM MOJeNnu Ipolecca
YCKOPEHUS MIa3MEL.

CXGMI)I U NPHUHIUIIBL Z[eﬁCTBHH IIJIa3MECHHBIX ,Z[BI/I)KI/ITCJ'ICﬁ C DJICKTPOMAarHuTHBIM YCKOPEHUEM IJIa3MBbI.
OcobenHoctu pabodero mporecca KoakCHadbHBIX TIA3MEHHBIX JBUXKHUTENECH ¢ COOCTBEHHBIM MarHUTHBIM
TIOJIEM.

TopueBbie cCUITBHOTOUHBIE ABMAKHUTENU. CXeMbl U 0COOEHHOCTH pabodux mpolieccoB. Pacder mapameTpoB u
HMHTErPAJIBHBIX XapaKTEpUCTUK ABMkUTeNned. Kpusuc tedeHus, npenenbHble pexuMsl. HeycToluuBoCcTh U
pa3BuTHE KOoJIeOaHN OTEHIHANa U TOKA.

TopueBsie XO/MIOBCKHE ABMKHTENH. CXeMbl M NPHHLUIBI ACHCTBHS. XapakTEpHBIC 30HBI M 00JacTu
pabounx mporeccoB. Ponb OTIAENBHBIX MEXaHH3MOB YCKOPEHHUS M CO3JaHHs TITH. BiusHHEe BHEIIHEro
MarHuTHOTO IIOJISI Ha XapaKTepUCTUKU. MeToibl yIpaBiaeHHs BEKTOPOM TAIM C IIOMOIIBIO BHELIHUX
MarHUTHBIX TOJEH.

VMnynecHBIE ITa3MEHHBIE MABHDKUTEIM C DJIEKTPOMATHUTHBIM ycKopeHHeM. CXeMBl W TNPUHIIHIIEI
nercTBus. Monenu yckopeHus padodero tena. PacdeT mapaMeTpoB U XapaKTEPUCTUK JBUKHUTEICH.

3.5. [dsuoicumenu c anexmpocmamuyeckum yckoperuem. Ilpoleccsl yCKOpEHHsS HOHOB M IUIA3MBI
3JeKTpuYecKuM IosieM. MoHHO-onTHYECKHE CUCTEMBI C 2JEKTPUYECKUM U MAarHUTHBIM BO3JEHCTBHEM Ha
IOTOKM yacTul. Meroapl pacueTa MOHHO-ONTHYECKUX CHCTEM M IapaMeTpoB IIOTOKa MOHOB. BiusHue
pasnmuHBIX (PaKTOpOoB Ha (OKYCHPOBKY HMOHOB M IUIA3MBI. HeWTpanmm3amusi HOHHOTO MOTOKa. Paboume
MpOLIECCH] KATOA0B-KOMIIEHCATOPOB.

JIBMOKUTENH ¢ 3aMKHYTBHIM JIpei(oM 3JIEKTPOHOB W TPOTSIKEHHOW 30HOW ycKopeHHs. CXeMBI U OCHOBBI
pabouero mpouecca. Pactipenenenne moTeHnnaza U KOHIEHTPAIIMH YaCTHII B KaHane. Poyib N30 IIMOHHBIX
CTEHOK YCKOpHUTEIbHOro kaHana. Komebanumss m mX BIMsHHE Ha paboumii mpoiecc. XapaKTepUCTHKU
IBYOKUTEIEH.

JABmxnTeNH ¢ 3aMKHYTBIM ApEH(POM SIEKTPOHOB W YCKOPEHHUII MOHOB B aHOJHOM clioe. XapaKTepHEIE
0COOEHHOCTH TIpOIeccOoB. Poibh HCTOYHWMKOB Ma3Mbl. BiusHuEE pasmudHBIX ()aKTOpOB Ha IapaMeTphI
IJ1a3MbI ¥ IOTOKA HOHOB.

Uonnbie nemkurenn. CXeMbl W MPUHIUIGI IEHCTBUS MOBEPXHOCTHBIX M OOBEMHBIX MCTOYHHKOB HMOHOB.
OCHOBHBIE TNPOLIECCHl B MCTOYHMKAX HMOHOB. B3aMMOCBSI3b NMPOLIECCOB B MCTOYHMKE HOHOB U HOHHO-
onTHYeckod cucreme. PacdueT mapaMeTpoB M XapakTepuUCTUK JBMKUTeNell. OCHOBHbIE IOTEPU MACCHI,
uMIynbsca u dSHepruu. OcoObeHHOCTH pabouuX MPOIECCOB B IBHKUTEISIX HA IIEPEMEHHOM TOKE.

Konmougaeie ABMWKWTENH C 3JIEKTPOCTATUYECKUM PACTBUICHHEM W YCKOPEHMEM TSDKENBIX YacTHIl H
mosieBbie BUTaTeN . CXeMbl M IPUHIHUI JeicTBUsA. OCHOBHBIE 0COOEHHOCTH pabounx



npoueccos. Tpebosanus Kk pabouum Tenam. Jlucnepcus 4acTHI[ IO Macce M yIEIbHOMY 3apsiily M ee
BIMSHHE Ha paboumil mporecc. XapaKTEepPUCTUKM HCTOYHHKOB 3apsXKEHHBIX YacTHIl W JBHIKHTEINEH.
OcCHOBHBIE ITapaMeTphl OJNEBHIX JBUTATEIEH.

3.6. Memoowr uccredosanusi pabouux npoyeccos osudicumeneti. MeToapl TUATHOCTHKH IUIa3MBI, TTOTOKOB
3apSOKCHHBIX YACTHIl. JJIEKTPOCTATUYCCKHE 30HIbI, MATrHUTHBIC 30HIBI, MHbE30 H TEPMO3OHJBL.
CrekTpalbHbIe METOJbI M3MEPEHHS MapaMeTPOB IIa3Mbl. Y CIIOBHS MPUMEHHUMOCTH OCHOBHBIX METOHK
OTIpe/ICTICHHS TAPaMETPOB IUIa3Mbl. METO bl MyYKOBOW JHATHOCTHKY (3JCKTPOHHOMN, HOHHOW, AaTOMapHO# ).
VY CnoBUS TPUMEHUMOCTH, TMOTPEIIHOCTA OTACIBHBIX METOMOB. Jla3epHass MUAarHOCTHKA U OCOOCHHOCTH €¢
MPUMEHEHHUS K ONPEICICHUIO MapaMeTPOB IUIa3Mbl. MUKPOBOJIHOBBIC METOIBI OMpEACICHHS apaMeTpOB
TUTa3MBl.

3.7. Cucmemvl numanus dguscumeneii. B3auMocBs3b y3710B IBUTATENILHON yCTaHOBKH. OCHOBHBIE CUCTEMBI,
obecreunBamIye padboTy AMEKTPOPaKETHOW ABUTATENbHON ycTaHOBKH (DP/IY) Kak cloXHOTO KOMIUIeKca
SJIEMEHTOB Pa3IMYHOr0 HasHaueHusd. CTPYKTYpHBIE CXeMbl B3auMOCBs3eil y3noB ¢ DPIY ¢ cucremamu
NUTaHusT paboumM TeoM, BSHEprueil, cHucTeMaMHM pETyJupOBaHUS IapaMeTpoB U T.1. BriusHue
0CcOO0eHHOCTEeH pabounX MPOIECCOB JABMXKUTENCH Ha BBIOOp THIIA CHCTEM.

Cuctembl uTanus padboyum teaoM. CUCTEMBI MUTAHUS DJIEKTPOIHEPTUCH.

B3auMocBs3p mapaMeTpoB M XapaKTEPUCTHK CHCTEM IHUTAaHUA C I[apaMeTpaMM M XapaKTEpUCTHUKaAMHU
JOBIDKUTENEH, UX cucTteMamMu M Jpyrumu sieMmeHtamu OPJIY u OCVY. BsaumHoe coryacoBaHue
CTaTHMYECKUX W JWHaAMHUYeckux xapaktepuctuk OPJY u wmx cucrem. CoriacoBanue paboOTHI
JJIEKTPOPAKETHBIX JIBUraTeled pas3iuyHbIX CXEM U Ha3Hau€HUs C CUCTEMOW OJHEpProNUTaHUsA WU
SHEPIreTUYECKON yCTaHOBKOM.

3.8. [enepamopvl u yckopumenu nia3Mbl, 3APSINCEHHBIX Nyykoe u uacmuy. Pacder mapamMeTpoB U
XapaKTePUCTUK TEHEPaTOPOB M YCKOPUTENEH pasIH4HBIX cxeM. Ontumu3anus napamerpoB. KoHcTpykuus
TCHepaTOPOB M yCKOpUTened. TeXHOIOrus MpOM3BOACTBA, MCHBITAHWS WM INPHMEHEHHE T'€HEpaTOpPOB U
yckoputeneid. B3amMopelicTBHE TOTOKOB INIA3MBI, 3apsXKEHHBIX YaCTHI] M IIYYKOB C ITOBEPXHOCTHIO
TBEPOTO TeJa U OKPY’KAIOUIEH Cpeaoi.

3.9. Ucmounuxu snepeuu 01 KOCMUYECKUX DHEP2OCUNOBLIX YCMAHOGOK. JlyduCThIe WCTOYHHKH SHEPTHUH.
XapakTepUCTHKA COJNHEYHOI'O0 M3IYyYCHHs B  OKOJO3€MHOM M  MEKIUIAHETHOM  IPOCTPAHCTBE.
KonmenTpaTopsl cOTHEYHON »HEPrHH, OCHOBHBIE BUIBI U WX XapaKTepUCTUKHU. [IpueMHHMKH ITyduCTOM
sHeprun. CeNeKTHBHBIE IOBEPXHOCTH M WX pOJIb B MOBHIIICHHH 3()(OEKTHBHOCTH MCIIOIH30BAHUS
COJIHEYHOU PHEPTHUU.

SnepHble SHEpreTHYecKue YCTaHOBKM KOCMUYECKHX ammapatoB. OcoOeHHOCTH pabouux IpOLECcCOoB,
mapaMeTpoB, XapaKTePHUCTUK W KOHCTPYKIHH SIEpHBIX peakTopoB JIA. HeltpoHHOn3nueckuii u
TEIUIOBOH pacdeThl peaKTopoB. Pacmpenenenne mapaMeTpoB B aKTUBHOW 30HE. PerynnpoBaHue MOITHOCTH.
KpyroBas u TeneBast 3ammThl OT M3myueHus. CHCTEMBI OTBOJIAa Tera. 3amyCK SIEPHON IHEPreTHIECKON
YCTaHOBKH B KOCMHYECKOM IIPOCTPAHCTBE.

PanuonsoronHple  MCTOYHMKM  3HEeprud. Bupapl  pagvoakTHUBHBIX  TOIUIMB.  XapaKTepUCTUKU
PaAMOM30TONMHBIX TEIUIOBHIX OJIOKOB. PerymmpoBanme TemroBoro motoka. OcoOEHHOCTH SKCILTyaTaIiH
PaaOU30TOIHBIX UCTOYHHUKOB.

XUMHYECKHNE UCTOUYHUKHU OHECPIuu. Bugpr u XapaKTEPUCTUKN CUCTEM KOMIIOHCHTOB. CucreMsl XpaHCHUA U
moaaydu. BaJ'IJ'IOHHLIC, KPUOT'CHHBIC, CBA3AHHBIC CUCTEMBI U UX XaPaKTCPUCTUKH.

3.10. Duepeemuueckue ycmanosku ¢ coaneunvimu oamapesmy. OCOOCHHOCTH W OOJIACTH HCHOIH30BAHHS
(OTORIEKTPHUUECKAX DHEPreTHYECKHX YCTaHOBOK. OCHOBHBIC TMPOIECCH B (hOTOIIEKTPHIECKOM
npeobOpasoBaTene Ha P-N-epexone. O6pazosanue nmap. [Iporecce



nepeHoca 3apsga ¥ pekomOunanuu. Ilotepu sneprum u KI1J| ¢orosnexTprueckoro mpeoOpa3oBaTes.
BosmoxHOCTH nOBBIMEeHNS 3)PEKTHUBHOCTH.

XapakTepuCTUKU IpeoOpa3oBaTeliell, BAMSHUE HAa HUX TEMIIEpaTypsl, paauanuu. MeTonabl MOBBIIIECHUS
CTOMKOCTH U HajexxHOCTH. CoiHeuHble OaTapeu, CUCTEMbl PACKPBITUS, OPUEHTAIMM, PE3epBUPOBAHUS.
Xapaxrepuctuku u KIIJ] conHeunsix 6atapeil. CornacoBaHue XapaKTEpPUCTUK C OTPEOUTENAMU.

3.11. Ouepcemuuecxkue ycmanosxu c mepmodNeKmpuseckumu 2cenepamopamy. DOU3MKOIHEPreTHUECKHE
OCHOBBI TEpPMO3JIEKTpUUECTBA. BHIBI TepMO3JIeKTpUUECKUX MarepuanoB. bamanc sueprum u  KIIJ]
TEPMOIJIEKTPUUECKUX TeHepaTopoB. KackanHble TepModneMeHThl. PacueT TepmoaneMeHToB. Pacuer
MHOT03JIEMEHTHBIX TEPMOAIEKTPUUECKUX TeHEepaTOpPOB. OcHOBHBIE XapaKTEPUCTUKH.
TepMoanekTpuuecKkue I'€HEepaToOpbl SACPHBIX SHEPreTHUYECKUX YCTAaHOBOK. TepMO3JIEKTpOreHepaTpsl ¢
PaaMON30TONHBIMU HCTOYHMKAMH 3Hepruu. HaJesKHOCTh M HCHBITAaHUS 3HEPIeTUYECKUX YCTaHOBOK C
TEPMOAJIEKTPUUECKUMU TeHepaTopamu. CorjiiacoBaHME XapaKTEPUCTUK C MOTpebutensmu. Bribop wu
ONITUMU3AIUS [APaMETPOB SHEPreTHMUECKUX YCTAaHOBOK. KOHCTPYKIMSI 3HEPreTHYECKHX YCTaHOBOK C
TEPMOAIEKTPUIECKUMU IeHEPAaTOPaMH U UX 3JeMEeHTOB. OCOOCHHOCTH yueTa TEPMHUYECKHUX HaNpsKEHUH.
TexHoOMOTNs NPON3BOJCTBA YCTAHOBOK M UX 3JIEMEHTOB.

3.12. Duepeemuueckue ycmamoeku ¢ MeEPMOIMUCCUOHHBIMU npeobpazosamensmy. TepMOITEKTPOHHAS
smuccus. IIporeccsl Ha 37MeKTpoAax TepMo3dMucCHOHHOrO mpeodpaszoBatens (TOII). CHmxkenune paboOTHI
BBIX0/Ia METAJUIOIICHOYHBIX MMOKPHITHH. [Ipomeccs mepeHoca B MEXINEKTpogHOM 3a30pe. HelTpanuzanns
oopemMHOrO 3apsima. Pexxumer paborer TOII: BakyyMHBIH, nudQy3uOHHBIN M OyroBoil. DieKTpHuecKue
xapakrepuctuku TOIl. BiausHue mapameTpoB pabodero mporecca, KOHCTPYKIIMM U TexHonoruu Ha KITJI
mpeobpaszoBaTens.

Peakropbl-reHepaTopel ¢ TEPMOAMUCCHOHHBIMH  MpeoOpa3zoBaTensMu. BrusHue pacnpeneneHus
TEMIIEpaTypsl W SHEPrOBBIACICHHUS Ha MapaMeTpsl reHepatopa. OJHODIEMEHTHBIC W MHOTOXJIEMEHTHBIC
JJeKTporeHepupymonme KaHaisl. OcoOeHHOCTH KoMmMMyTamuu. lloTepum sSHeprum Ha dIEKTpoJax W
KOMMYTAIIHOHHBIX TEPEeMBIUYKaX. XapaKTECPUCTHKHA TEPMOIMHCCHOHHBIX T'€HEPAaTOPOB IIPU HMOCTOSHHBIX
TeMIepaTypax 3JMEeKTPOJOB M IPU MOCTOSHHOW TEIUIOBOM MOITHOCTH. JHEProMacCOBBIC XapaKTEPHCTUKU
sHepreTuyeckux yctaHoBok ¢ TOII. HanexxHOoCTh M MCHBITAaHUS MapaMeTPOB SHEPTETUYECKUX YCTAHOBOK C
TOII. OcobeHHOCTH ydeTa TepMUUYCCKHX HampspkeHuid B nemMeHTax TOIl. KoHCTpyKIMM yCTaHOBOK M MX
37eMeHTOB. TeXHOJIOTHS MPOU3BOJICTBA, COOPKH U 3alpaBKH ycTaHOBOK ¢ TOII 1 UX 3J1eMeHTOB.

3.13. Duepeemuueckue ycmanosku ¢ mepmodnekmpoxumuveckumu npeoopazosamenamu (T2XI1). TIpouecco
[IEpEeHOCa HOHOB B TBEPIBIX U 3aryLIEHHBIX 3JIEKTPOJUTAX MOJ AEeHCTBUEM Iepenana JaBiIeHUs, pa3HOCTU
KOHIICHTpaIii pabodero KOMIIOHEHTA. TepMOAMHAMHUKA TEPMOSICKTPOXUMHYECKOT'O IMPeoOpa3oBaHUS.
[Ipormeccs! Ha razoguddy3moHHBIX 3MeKkTponax. [Iporeccsl mcnmapeHus, peKTUGUKAMN ¥ KOHICHCAIHN
pabodero  KOMIIOHEHTa. BbiOOp pabouWx  KOMIIOHEHTOB, TioJada  pabodyero  KOMIIOHCHTA.
OnmHoxkoMmoHeHTHBIE U AByXKoMIOHEHTHbIE cxeMbl TOXII. Xapakrepuctuku TOXII. Pacuer mapamerpon
W OCHOBHBIX pa3MepoB. OHepromaccoBble xapakrepuctuku. KIIJI TIXII. Beibop u ontummsanus
sHepreTndeckux ycraHoBok ¢ TOXII. Pagnounsoromnusie yctaHoBkru ¢ TOXII. OcOOEHHOCTH KOHCTPYKIIHH
" TeXHOJOoTnu ycTanoBok ¢ TOXII.

3.14.  Duepcemuueckue ycmawnogku ¢ 2neKmpoxumuyeckumu  cemepamopamu  (OXI). DneMeHTHI
AIIEKTPOXUMHUUECKON KUHETHKU. ODJIEKTPOXUMHUUYECKOE paBHOBecHe. JIBOWHON SIEKTPHUYECKHA CIIOM Ha
CPaHULIE METAII—D3JIEKTPOIUT. DIEMEHTapHBIH aKT NIEKTPOXUMHUECKOW peakuuu. IIpoxoxxkaeHue Toka
yepes DJIEKTPONUT. Bunppl mnonasgpusanuu: OMHYEcKas, AaKTUBALIMOHHAs W  KOHLEHTpalMOHHAas.
TepmonuHaMuueckuid, anmekTpuueckuii u TokoBbii KIIJl renepatopa. TemmepaTypHbIi KO3 QpUIUEHT
O C. Buapl 25eKTPOXUMHUECKUX T€HEPAaTOPOB U TOIIMBHBIX



sneMeHTOB. IlpuMmeHsieMble paboune KOMIIOHEHTBHL. YJAeldbHAasi SHEPrust M yJeNIbHas MOILIHOCTb.
OnTtuMu3anus mNapaMeTpoB 3JIEKTPOXMMUUYECKOro reHepaTopa. CucreMbl XpaHEHHUS U IOAA4dd
KoMIoHeHTOB B OXI'. BannoHHOe, KPUOTEHHOE U CBSA3aHHOE XPaHEHHE KOMIIOHEHTOB. DHEpPreTUYecKHe
ycranoBku ¢ OXI'. CornacoBanue xapakTepucTuk OXI' ¢ morpeduTensamu 3Hepruu. CoBmecTHast pabora
OXTI' ¢ apyrumu uctouHukamu sHepruu. I'enepatuBHble DXI'. KoncTpykimuu ycraHoBok ¢ OXI' u ux
31eMeHTOB. HalleXXHOCTh U HCHBITaHUSI SHEPreTUUecKux ycTaHoBok ¢ OXI'. TexHomorus npousBOJCTBA,
cOOpKH U 3aNpaBKU yCTaHOBOK ¢ DXI M UX 3JIEMEHTOB.

3.15. Duepeemuueckue ycmanosku ¢ macnumoauopoournamuveckumu (MI]]) eenepamopamu. TedeHus maa3mbl
B CKpPCIICHHBIX OJJIEKTPHYECKOM W MATHUTHOM TONsIX. VHTerpupoBaHHWEe ypaBHEHHH OJHOMEPHOTO
JBHKEHUS 7151 YACTHBIX ciiydaeB. JIokanbHbIN ananu3 MI'JI- renepaTopos.

Bre16op cxembl M pacueT mapaMerpoB MOIIHOM MI'/l-yCTaHOBKM OTKPBITOTO IMKIA HAa XUMHYECKOM
HCTOYHUKE dHepruu. fnepusie nnazmenusie MI'/[-ycTaHOBKM 3aMKHYTOro nukia. JKuakoMmeramuinueckue
MI'/I-ycTaHOBKM ¢ SACPHBIM M PaJMOM30TONHBIM HCTOYHHMKAMH SHEPrUU. OHEProMacCOBBIE
xapakrepucTuku. HanexHocTs U ucnbeiTanus ycTaHoBoK. KoHcTpykuus yctanoBok ¢ MI'Jl-renepaTopaMu.
TexHomnorus npoussoactea MI'/[- renepaTopos.

3.16. Ouepeemuueckue ycmanosku ¢ napomypboozenepamopamu. Cxema MapoTypOUHHBIX DHEPTreTUYECKUX
yCTaHOBOK. BriGop pabouero Ttema. Pacder mapameTpoB TypOMHHOTO KOHTypa YCTAaHOBKH. BwIGOD
napaMeTpoB. OTpaHHYEHHUS MO KaBUTALMU W y4YeT IEPEOXNaKICHHS MPH BBIOOpE TeMIepaTyphbl IHKIIA.
OmnpeneneHue MapaMeTpoB  TEIJIOOOMEGHHBIX  KOHTYPOB  yCTaHOBKM M MHOIONApaMeTpHuUecKas
ONITUMU3AIMSA. XapaKTePUCTUKN MapoTypONHHON ycTaHOBKH. OCOOCHHOCTH 3allycKa B YCJIOBMSIX IOJIETA.
Onepromaccosble xapaktepuctukun u KIIJ[ ycranoBku. TexHOMOrus TMpOU3BOACTBA, 3alpaBKH U
HCTIBITAHUH.

3.17. Duepeemuueckue ycmarnosku ¢ eazomypbozcenepamopamu. CxemMa Ta30TYpOMHHBIX SHEPreTHYECKUX
YCTaHOBOK C COJIHEYHBIM, SICPHBIM W PAJMOM30TONMHBIM KMCTOYHHKOM TeIlia. 3aBHCHMOCTh BbIOOpA
pabouero Tena OT YpOBHS MOIIHOCTH YCTAaHOBKH. BiusiHue mapameTpoB pabodero mpoiiecca Ha yAelbHbIe
napameTpbl ycraHoBku. Ontumusanus napamerpoB. CoBmecTHass paboTa ra3oTypOOKOMIIpeccopa U ero
XapaKTepUCTUKU. 3allyCK 3HEPreTHYecKOd YCTaHOBKM C ra3oTypOoreHepaTopoM. Y CJOBHs oOecredeHHs
HaJIeKHOCTH YCTaHOBKH.

3.18. Ilopwmnesvlie u pomopmvle >nHepeemuyeckue YCMAHOBKYU. DHEPTETUUCCKUE YCTAaHOBKH C JBUTATEIEM
Crupnunara. OcoO0EHHOCTH MCIOJIB30BAHHS COJIHEYHBIX M PAJMOU30TOITHBIX WCTOYHHUKOB Teruta. Pabounii
nporiecc. Beibop u onenka mapamerpoB. Y nenbHble Xapaktepuctuku U KIIJ[. OcobenHocTn obecrieueHus
pecypca W HAaIEKHOCTH YCTAaHOBKH. XapaKTEPUCTUKH YCTaHOBKUH. (OCOOCHHOCTH KOHCTPYKIHH U
o0ecriedeHusl [UIMTEIbHON MpodHOCTH. PoTOpHBIE ’Heprermyeckue yctaHOBKH. OcoOeHHOCTH pabodero
mporecca. Y JenbHbIe TapaMeTphl U XapaKTePHCTUKI.

3.19. Kombunuposannvle u 3HepeOCUNO8ble YCMAHOGKY. DHEPreTHYeCKUe YCTAaHOBKH C KacKaJoM
npeobpaszoBanus. [Topbimenne KIIJ u yAenpHBIX XapaKTEPUCTUK IMPU ONTUMAIBLHOM KaCKaHPOBAHHU.
Br16op cucreM npeoOpa3zoBaHus I IEPBOTO U BTOPOT'O KAaCKaJIOB.

KomMOuHIpOBaHHBIE HHEPTETHUYCCKIE YCTaHOBKH. lcmomp3oBaHrne HaKOMATENCH W aKKyMYJISTOPOB VIS
oOecriedueHusl 3aJlaHHOTO JOMYyCKa II0 HANpsDKEHUI0 OOpTOBOM CeTH NpH H3MCHCHHH HAarpy3KH.
KomOuHIpOBaHNE pa3sIUYHBIX SHEPreTHUECKUX IOACHUCTEM [UIs oOecredeHus 3aJaHHBIX, B TOM YHCIE
KpaTKOBPEMEHHBIX, UMITYJIbCOB SHEPTOMOTPEOICHUS.
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CoBMecTHas pa60Ta JJICKTPOPAKETHOIO  ABUTATCIA U SHCPFCTI/I‘ICCKOI‘/II YCTAaHOBKH B  COCTaBC
3Heprocnn030171 CHUCTEMBI. YBs3Ka nmapamMeTpoB. XapaKTepI/ICTI/IKI/I IIpyu UBMCHCHUU HAr'Ppy3KH. OcobeHHOCTH
3aIlyCKa YCTAaHOBKH U JIBUTaTeJIeH. HCYCTOI\/'I‘II/IBI)IG PEKNMBI pa6OTBI.

4. TIpoexkTHpOBaHHEe KOHCTPYKLMI TeMJIOBBIX,
3JIEKTPOPAKETHBIX ABUIaTe/Ieil H YJHEPreTHYeCKUX YCTAHOBOK
JIeTATeJIbHBIX ANNIapaToOB

4.1. Ilpoyecc npoexmuposanus u e2o ocobennocmu. dopmann3zanus nporecca NPOSKTUPOBAHUS 10 CTAHUSIM
u 3agadam. Ctaauu mpolecca MPOCKTUPOBAHMS, IEJIM M BO3MOXHOCTH HpuMeHeHus ais Hux CAIIP.
Knaccudukanus, ocobenHoctn u pasHoBuaHoctu CAIIP. 3amaua cTpyKTypHOro cHHTe3a. 3ajgada
MapaMeTpUUecKOro CUHTe3a W aHanu3a. [IpUHIUNBI MHTEPaKTUBHOI'O NPOEKTHpoBaHUSI. OCOOEHHOCTH
CHUCTEMHOTO NOAXO0Ja K NMPOEKTHpOBaHUIO. Mepapxus mpolecca NPOSKTUPOBAHUS. YPOBEHb KOHIEMLIUU.
YpoBeHb HMHTAIMOHHOTO MOJEIUPOBAaHUSA. MeTonpl pemeHusl 3a7ad CTPYKTYPHOTO CHHTE3a.
Mopdonornueckue MeToasl. TpaHcpopManMoOHHbIE METOABI. METOB! pelIeHNs 3aJa4 HapaMeTpUuIecKoro
aHanu3a. OJHOKpUTEpUATbHAs] U MHOTOKpUTEpHAIbHAs ONTUMU3aNUs. BeIOOp KpUTEepueB ONTUMAIbHOCTH.
MeToas! NPUHATHS PELICHUH MPOCKTUPOBINMKOM. Kputepuu Bei6opa. MeTob! 3aaHus MPEANOYTeHUS Ha
MHOJKECTBE YAaCTHBIX KPUTEPUEB. DKCIICPTHHIC CUCTEMBI.

4.2. Asmomamusayus npoekmuposanus u Koncmpyuposarus. IIOHATHE CHCTEMHOTO IOAX0/a K IIOCTPOCHUIO
CAIIP. JlpuraTens Kak CIOXHAsI CHCTEMa W IPUHIHUNEBI ee nekommo3uimu. [lorstne uHpoOpMannoHHOH
monenu CAIIP. Cucremsr u mnonacuctemsl CAIIP. Martematndyeckoe MoOAENMpPOBaHUE Mpoliecca
NpoeKTUpoBaHus. HTyUTUBHAs KOHLENTYyajlbHasi MOJEJIb U €€ YCIOXHEHHE 110 MEpe ydeTa pa3iIM4HbIX
¢dakropos. IlonsiTne Bepudukanuu neiicrBuil. Tumossie cTpykTypsl noacucteM CAIIP - mpoexktupoBanus,
BBIIYCKA  KOHCTPYKTOPCKOM  JOKYMEHTalluM,  TEXHOJOTMYECKOM  IMOArOTOBKM  IPOMU3BOACTBA.
NHTerpupoBaHHbIE CUCTEMbBI KOHCTPYUPOBAHUS U TEXHOJIOTUMU.

4.3. Mooenuposanue ¢ CAIIP. Mamemamuueckoe MOOeIUposanue Kak cpeoCmeo UCCAeO08AHUSL CAONCHBIX
mexHuyeckux nodcucmem odgueamens. Kiaccupukanus wMateMaTHueckKux wMojenei. TpeOoBaHus K
MaTteMaThdeckuM MoxensM. OCHOBHBIC 3a7aud, BO3HUKAIONIME MPU MATEMATHYCCKOM MOJICIUPOBAHUH C
ucnonp3zoBannem CAIIP. 3agaum ruaporazo-AMHAMHUKH. 3aJadd TeIuionepenadu. 3ajaddl MPOYHOCTH.
3a7a4d JUHAMUKH W pPEryJupoBaHWsA. MeToNbl pelnieHus BO3HUKAIONIMX 3a7ad. MeTol KOHEUYHBIX
anemMeHToB. KommbloTepHas rpaduka HW reoMeTpuueckoe MopenupoBaHue. Ilimockoe u oOBeMHOE
MozendpoBanue. Ornepanuy BHU3yallM3allMd JABYXKaMepHOW Tpaduku. MeTompl aHaiM3a CTATHYSCKUX
peXuMOB. MeTopl aHalM3a IEPEeXOMHBIX MPOIEeCcCoB. [IpoeKTHpOBaHWE ONTHMAIBHBIX CHCTEM W
KOHCTPYKITUH TEIUIOBBIX, 3JIEKTPOPAKETHBIX JIBUTATEICH H SHEPTEeTHYECKUX YCTAHOBOK.

4.4. Ilpoepammnoe obecneuenue CAIIP. Knaccudukamus mnporpammaoro obecnedenus. Cpencrsa
paspaboTku mporpamMm. PacdeTHO-ONTHMH3aIHOHHBIE CHCTEMBI.

I'padoananutnueckue cucremnl. [padpuueckne cucrembl. CHCTEMB aBTOMAaTH3aldM  BBITYCKa
KOHCTPYKTOPCKOW MOoKyMeHTamuu. CHCTEMBI TEXHOJIOTHYECKONH MOATOTOBKH Mpou3BonacTBa. CHCTeMBI 6a3
naHHbIX. CHCTEMBl MPUHSTHS pemeHnil. DKcnepTHbIe cucTeMbl. [IporpaMMel Hanbomee ymoTpeOiasieMbIx
cucrem CAITP (MATCAD, AUTOCAD, MATLAB, NASTRAN).

4.5. Koncmpyxkyus u npoexmuposanue BPJ/]. Knaccudukamus BPJ[ mo MX COCTaBHBIM 4YacTsIM H
Ha3zHaueHnio. KOHCTpyKTUBHBIE U cUIIOBbIe cxeMbl BPJ[. AHanmmM3 KOHCTPYKTHBHO-CHUJIIOBOM CXEMBI pOTOpa
110 paJuajIbHBIM CBA3SM.

OceBbIe KOMIIPECCOPHI, PAa3HOBUAHOCTH WX KOHCTPYKIUI. POTOpEI 0ceBBIX KoMmmpeccopoB. TpeboBaHUs U
TUnbl. ['a30JuHaMUYecKue U MHEPLUUOHHbIE YCHJIMS, NEHCTBYIOIIME Ha OCHOBHBIE YacCTH KOMIIPECCOPOB.
Br10Op KOHCTPpYKIIMH pPOTOPOB ¥ KOPIIYCOB KOMIIPECCOPOB, WX MPOSKTHPOBAHUE, IPHUMEH seMbIe
MaTepuanbl. Paananpabie 3a30pel. LIeHTpOOEKHBIE KOMIIPECCOPHI, UX KOHCTPYKIHSI M IIPOCKTHPOBAHUE.
KoHCTpyKIUsT 3IEMEHTOB CHCTEM YIpaBlIeHHS KoMmIipeccopoM. KoOHCTpyKTHBHBIE Mepsl OOpBOBI C
BuOpanueit omatok. [Ipodnemsl, CBI3aHHBIE C CO3MAaHUEM KOHCTPYKIIUH BEHTHIATOPA.

lazoBble TypOuHBI. BBIOOp KOHCTPYKTHBHBIX CXeM. YCIOBUS pPabOTHl JeTalell Tra3oBBIX TYpOUH,
JEHUCTBYIOUINE HA HUX HArpy3ku. KOHCTPYKLHMS ¥ MPOEKTUPOBAHUE POTOPOB M KOPIYCOB I'a30BBIX TYPOUH.
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Omnoper BP/I. Pacnonoxxenue u KoHCTpykuus omop poropos BPJI. TpeGoBaHHS K KOHCTPYKIMH OIOD.
Meronpl pacdyera OHmOp Ha HpPOYHOCTb. BbiOop cmaszku omnop. DopMHUpOBaHHE MACISHON IIONOCTH.
IIpoexTupoBaHue MPOTOYHOMN YACTH OIOP.

OcHoBHbIE KaMmepsl cropaHus. HasHaueHue u TpeOOBaHMsI K KOHCTPYKLHH Kamep cropanus. BeiOop Tuma
KaMepbl CTOpPaHUs M KOHCTPYKLUH >KapoBod TpyObl. Po3zxur kamepbl cropaHus. KoHCTpyKTHBHbBIE IyTH
CHIIKEHUS 3MHUCCUH. PacueT Ha IPOYHOCTH 31EMEHTOB KaMep cropanus. [IpuMensieMble MaTepuaIsl.

@opcaxkHble KaMmepsl cropaHus. Has3HaueHne u TpeOOBaHMS K KOHCTPYKIMU. BbIOOpD KOHCTpYKIMU
¢dopcaxHoil kamepbl. CraThdeckas M AMHAMHUYECKas MPOYHOCTh (QopcakHON Kamepbl. llpumeHsemble
MaTepHabL.

PeaktuBHBIe comula. Hasnauenwe u TpeOOBaHMS K KOHCTPYKIMH. BBIOOP KOHCTPYKTHBHOM CXEMBI.
Koncrpykuuss u pa3sHOBUJHOCTM MEXaHU3MOB YIPAaBICHUS pPEaKTUBHBIMM COILUIaMHU. PeBepchl Tiru.
Haznauenne n (QyHKIMH PEeBEPCHUBHBIX YCTPOMCTB, UX Kiaccu¢pukanus. BeIOOp KOHCTPYKTHBHOIM CXeMBI U
JJIEMEHTOB KOHCTPYKLIUM DPEBEPCUBHOIO yCTpOMCTBAa. Pacdersl Ha IPOYHOCTH 3JIEMEHTOB KOHCTPYKLIMH
conen. I[Ipumensemsie MaTepuansl. CHUKEHHE IIIyMa PEaKTUBHOMN CTPYH.

Penykropel. KnHemartnueckue cxembl, pa3HOBUIHOCTH KOHCTPYKIMH. Pacuer neraneil peaykTopoB Ha
npo4yHocTh. [IpuMensiemble MaTepuabl.

OcCHOBHBIC BOIPOCHI IPOSKTHPOBAHUS OOIIECH KOHCTPYKIMM ABUTATENs. MOMYIBHOCTE KOHCTPYKIIHIMA
JBUTATEICH, CHCTEMa IJIABHBIX pa3beMOB KOPITycoB. CHCTEMBI OXJTaXICHHS JBUTATENs, IIepeycka u oToopa
BO3/yXa, IPEHa)X MOJOCTEH, KOHCTPYKIHSI CUCTEM YIUIOTHEHUH. CHCTEMBI CMa3KH TOANIMITHUKOB POTOPOB,
o0ecrieyeHre HaAeKHOCTH PabOThI cuCcTeMbl cMa3Ku. [IpoekTupoBaHue TpyOOIpPOBOIOB.

Koncrpykums npsmorounsix BPJI. JI03ByKoBbIe 1 CBEPX3BYKOBBIE BXOJIHBIE YCTPOUCTBA MpAMOTOUHBIX BP/I.
CucreMbl UX peryiupoBanus. PeaktuBHbie coruia. OcoOCHHOCTH KOHCTPYKIIUI Kamep cropaHusi. CHCTeMbl U
arperatel IOAAYM TOIUIMBA B KaMmephl cropaHus. KOHCTPYKIMSI KOPIYCOB M YCTPOICTB IIOABECKH
npsimotouHbx BPJI.

4.6. Jlunamuxa u npouHocmv  KoHcmpykyuti. COBpPEMEHHBIE METOABI  pacueTa  HaIpsHKEHHO-
JIeOPMHPOBAHHOTO COCTOSIHUS W KolleOaHWW 31eMeHTOB KOHCTpyKuuu BPJI. OCHOBHBIE COOTHONICHUS
Teopuu ynpyroctd. OCHOBEI METO/Ia KOHEUHBIX AIIEMEHTOB.

Metonpl OIEHKH CTATHYECKOW IIPOYHOCTH pPa0OYMX JIOMATOK KOMIIPECCOPOB W TYpOMH pPa3iIMYHBIX
KOHCTpYKIMA. JIeHCTByIONME YCWIHS, BO3HWUKAIONIME HAMpsDKEHUs, 3amachl MpoYHOCTH. OcoOeHHOCTH
pacdera TYpOMHHBIX JIONIATOK. TeMIepaTypHbIC HANpsDKEHHS, IION3y9YeCTh MaTepHaia, MaJOIHUKIOBAas
MPOYHOCTb.

MeTonpl OLEHKH CTaTHYECKOM IIPOYHOCTH AWCKOB TYPOMH W KOMIIPECCOPOB. 3amackl MpoYyHOCTH. Pacuer
IIMICKOB, HAXOJISIITIIXCS B YIIPYTO-INIACTHYECKOM COCTOSHHH. JleopMarnust 1 HapspKeHHsT N3ruda AUCKOB.

MeTtoapl OLEHKH MPOYHOCTH M IIOJI3YYECTH BBICOKOTEMIEPATYPHBIX JJIEMEHTOB KOHCTPYKLUHUN Kamep
cropaHusi. MeTozpl IOBBIILIEHHS IPOYHOCTHOM HAaJIKHOCTHU JABUraTeIe.

JuHamMudeckne CHCTEMBI Ta30TYpOWHHBIX JABHUTaTeNed W WX MopenupoBanue. COOCTBEHHBIE YaCTOTHI H
(GOopMBI KONEOAHUH POTOPHO-KOPITYCHBIX CHCTEM IBHTarens. [IpUYWHBI BO3HWKHOBEHHS BHOpAIii U
PE30HAHCHBIE SBJIEHUS B JUHAMUYECKUX cCHCTeMax JBUrarens. MoIeaupoBaHHE aMIUIMTYJHO-YaCTOTHBIX
XapaKTEePUCTHUK JIBUTATEIIS.

Konebanus paboumx momaTok TypOWH M KOMIIPECCOPOB, METOABI MX pacuera. [IpHUYMHEI, BHI3BIBAIOIIHE
KoNeOaHUs JIOMATOK, PE30HAHCHBIC YAaCTOTHI BpamleHHsI POTOpoB. IlyTw ycTpaHEHHs ONACHBIX BHOparmit
JIOTIATOK.

CoBMecTHbIE KOJIe€OaHUS JIOIMATOK H JUCKOB Ha pa60q1/1x PEeKHUMax JIBUTATEJICH. KpI/ITI/ILIeCKI/Ie YaCTOThI
Bpall€HUA OHCKOB Typ6I/IH H KOMITPECCOPOB. MeTtonsl pacycra COOCTBEHHBIX U PE30HAHCHBIX KojieOaHMi
CUCTEM IUCK-JIOIIaTKH.

Konebanus POTOPOB B (bopMe PETYISPHBIX W HEPETYIIAPHBIX npeueccnﬁ. MeTtonpl pacydcTa COOCTBCHHEIX
(I)OpM 1 49aCTOT NpEUeCCUpPOBaAHUS POTOPOB. KpI/ITI/I'-IeCKI/Ie YaCTOThI Bpall€HUA POTOPOB. I[pyrI/Ie IIPUYUHBI
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BO3HHKHOBCHHUSI PE3OHAHCHBIX KoyeOaHuil poropoB. CriocoOsl OOphOBI C OMACHBIMH BHOPALUSMH POTOPOB.
Yupyro-nemidepHsie OIOPbl POTOPOB, UX PACUET U MPOCKTHPOBAHHE.

ABTOKOIICOATEIbHEIE H HECTALlMOHAPHBIC MPOLECChl B KOHCTPYKIUAX aBurateinie. MeToabl OLEHKH
yCTaJ’IOCTHOﬁ MMPOYHOCTU U BI/I6paHI/IOHHOI\/'I HaJACKHOCTH JIBUTATEIICH.

5. Texnoaorus NMPOM3BOACTBA TCMJIOBBIX, 3JICKTPOPAKETHBIX ;[BnraTeneﬁ H IHEPIreTHYECCKUX
YCTAaHOBOK JIETATECJbHBIX allllapaToB

5.1. Ilpouzsoocmeennviii u mexnonocuveckui npoyecc. CTPYKTYpbl TEXHOJIOTHYECKOTO Ipoliecca.
Ortanbl TEXHOJOTUYECKOr0 MpoIlecca M BHJIBI ONMepallyii, KOHICHTpanus 1 auddepeHimanus onepanui.
Omneparuonnslie npunycku. Kinaccudpukaius o60pymaoBanus. THIOBBIE CXEMbl OpraHHU3AIMU IIPOU3BOJCTBA
TEIUIOBBIX  JABHraTeliel M  JHEPreTUYECKUX  yCTaHOBOK. OpraHM3allMOHHO-TEXHUYECKHE  METOIBI
COBEPIIICHCTBOBAHMS IPOM3BOJICTBEHHON CTPYKTYphl. OKOHOMHUYeckas 3(PPEKTHBHOCTh BapHAHTOB
TEXHOJOTHMYECKUX MPOLECCOB M3TOTOBIICHHSI OCHOBHBIX JIETAICH.

ITorpemHocty 00paboTKU. ['MaBHBIE COCTABISIOIIME CyMMapHOW MOI'PEIIHOCTH OOpabOTKH MO HUCXOAHOMY
pasmepy. CyMMHpOBaHHE TOTPEIIHOCTEH. DKOHOMHUYECKasi I1eIecOO0pPa3HOCTh YPOBHS TOYHOCTH
H3TOTOBJIEHUS JIeTajlell TEIUIOBBIX JIBUTATENIEd U SHEPIE€TUYECKUX YCTaHOBOK JIA.

Knaccudukanust moepxHocTed u 06a3. IlpuHImunm coBmemieHust 0a3 NpH MOCTPOSHHUU OHEpaluil u
YCTaHOBJICHUHU TOPSIIKA ONEpaluil B TEXHOJIOTHYECKOM IIpolecce. BecroMorarenbHble YCTAHOBOUHBIE 0a3bl,
nepBuuHbIe 0a3bl. [IpaBuio BeIOOpa 6as.

[ToBepXHOCTHBIN €IT0I U AKCIUTYaTallMOHHBIE CBOMCTBA JIeTaleH.

[ToHsITHE TEXHONOTHYHOCTH KOHCTPYKLINHU H3ICNUs, y3JIa, AeTaIH, TEXHOJIOTHYHOCTh MaTepranioB. Kpurepun
OLICHKM TEXHOJOTMYHOCTH. OTambl OTPabOTKM TEXHOJOTHYHOCTH. TEXHONOTWYHOCTh JeTajed u3
METANIMYECKUX W HEMETAUIMYECKHMX MAaTepHajoB B CBSI3M C OCOOCHHOCTSIMH MEXaHHYECKOH,
MEKTPOPU3NIECKOHN, ITEKTPOXUMHUECKOH W Ap. WX BUAOB 00pabOTKH. TEXHOIOTHYHOCTH KOHCTPYKLHUH
JeTaneil, MOTYYeHHBIX OOBEMHBIM Ie()OpPMHpPOBAHHEM M JNThEM C IPUMEHEHHEM CBApPHBIX M MAasHBIX
coefnHEeHNH. TeXHOIOTHYHOCTD AeTalel U3 IMCTOBBIX U KOMIO3MIIMOHHBIX MAaTEPHAJIOB.

[IpuHIKTIEL pa3paOOTKH TEXHOIOTUYECKOTO MpoIecca.

5.2. Memoovl obpabomxu KoOHCMPYKYUOHHbIX Mamepuaios. OCHOBHBIE TpoOJIeMbl 00pabaThIBAEMOCTH
COBPEMEHHBIX KOHCTPYKLMOHHBIX MaTepraioB. Dusuueckue OCHOBbI 00pPabOTKM KOHCTPYKIIMOHHBIX
MaTepuaioB. MeToabl 0O0paOOTKH TOBEpXHOCTEeH. DU3MKOXUMHUYECKHE METOAbl OOpa0OTKH MaTephalioB.
TexHOJOrus HW3rOTOBJCHUS PAaJUAallMOHHO OMAacHbIX y3i10B. CreluanbHble TEXHOJOIMYECKHE METO/bI
M3TOTOBIICHHUS SIIEKTPOIOB U JIEKTPOreHEPUPYIOIINX Y3II0B.

5.3. Texnonoeuueckue Memoobl NOGbIUEHUS HAOEHCHOCMU MENNOBbIX, INeKMPOPAKEMHbIX O08ucamenei u
IHEPeeMUUECKUX VYCMAHOBOK JIeMAMeENbHblX annapamos. BiusHue XUMHYECKOro COCTaBa M CTPYKTYPHO-
($ha30BOro COCTOSIHHSI TOBEPXHOCTHOI'O CJI0S1 HA M3HOCOCTOMKOCTh M KOPPO3UOHHYIO CTOWKOCTh. Y IPOYHEHHE
MMOBEPXHOCTHBIM ILIACTHYECKUM JAedhopMUpOBaHHEM. ['pyIIBI METOMOB MMOBEPXHOCTHOW TEPMHUYECKOU
00paboTku. TexXHONOTHUS dJICKTPOHHO-IY4eBOH W JazepHod (KBaHTOBOW) TEPMHUYECKOH OOpPabOTKH.
TepmomexaHnyeckasi 00paboTka, 0COOEHHOCTH CTPYKTYPHOTO COCTOsIHUS. [1OBBIIIEHHE IKCILTYaTAllHOHHBIX
CBOWCTB Jeranieil. 3allUTHO-YIPOYHSIONIME MOKPHITUSA. XHMHKO-TepMUueckas oOpaborka. JlazepHas
oOpaboTka. loHHOE JIerupoBaHue.

5.4. Mexanuzayuss u agmomamuzayus npou3e00CMed MenjiogvlX, IeKMPOPAKemHbIX —Ogucameneil U
OHEpeeMUYECKUX YCMAHOBOK JIeMAmeNbhblX annapanmos. TeXHOJOrn4eckoe OCHAIIEHHEe MPOU3BOJCTBA.
Meronuka MIPOESKTUPOBAHUS CPEACTB MEXaHU3AIHH.

CraHnmaptu3anus W yHUQUKANMS MPUCITIOCOOIeHU: cOOpHO-pa30OpHbIE H  YHUBEpCAIbHO-COOPHBIC
MPUCIIOCOOICHHSL.

CucreMbl aBTOMAaTHYCCKOTO yYupaBJI€HUA, YCTpOﬁCTBa Hu arnrmaparypa aBTOMATHYCCKOI'O YIIPaBJICHUA
TCXHOJIOTUYCCKUM IMPOLUECCOM; aBTOMATU3allUd KOHTPOJA TOYHOCTU O6pa6OTKI/I. ABTOMaTHYECKHC JIMHUH.
DKOHOMHYECKas 3(1)(1)6KTI/IBHOCTL aBTOMAaTHYCCKON nUHHMH. ['mOkoe ABTOMATHU3UPOBAHHOC IPOU3BOACTBO.
HpOMI)IH.IJ'IeHHBIe pO6OTLI. HepeHanamHBaeMaﬂ ABTOMAaTH3HMPOBaHHAasA OCHACTKa.

5.5. Texnonocuss cO6opxu meniosvlx, IEKMPOPAKEMHbIX —O8U2AMeNel U IHEPLeMUHECKUX —VCMAHOBOK
nemamenvhvlx  annapamos. @DOpMBI  OpraHuW3aluU  COOPOYHBIX paboOT, CpeICcTBa MeXaHU3aluu U
obopynoBaHue cOOpouHOro Iexa. KpuTepuu OICHKH COOPOYHOH TEXHOJOTUYHOCTH KOHCTPYKIUH, €€
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3Ha4yeHue Il yHU(UKAUK W aBTOMAaTH3allMU IIpoleccoB cOOpkH. IIpoekTnpoBaHHE TEXHOJIOTHYECKOTO
nponecca cOOpkH. TeXHOJIOrHYECKHe METOJbl JOCTHXKEHHS 3aJaHHOW TOYHOCTH COOPOYHBIX ITapaMeTpoB.
KoHTponb OCHOBHBIX COOPOYHBIX HapaMeTPOB: 3a30pOB, OWEHHs, CIIOCOOHOCTH, ILIEHTPOBKH COOMpAaEeMBIX
y350B. bamancupoBka poropoB. Crenu(puIHOCTh MOHATHS TOYHOCTH OallaHCHPOBKH, pacueT IOIYCTHMBIX
3HAa4YeHWI AucOaNaHCcOB Uil NpPOEKTHpyeMbIX usnenuii. OOopynoBaHme s OamaHcHpoBKH. CrocoObl
HU3KOYaCTOTHOH M BBICOKOUACTOTHOH OamaHCHUpPOBKU POTOpPOB. OCHOBBI aBTOMATHU3ALUU MPOCKTHUPOBAHUS
TEXHOJOTMUYECKUX MPOLECCOB 0alaHCUPOBKH.

OCOOEHHOCTH TEXHOJOTMH HW3TOTOBIEHUS W cOOpkM y3moB M anementoB OPJIY m DY. XapakrepHble
TpeOOBaHUS K YHCTOTE M3TOTOBJICHHS U COOPKH 3JIEMEHTOB. MeTo/bl TEXHOIOTHU B aTMOc]epe NHEPTHOTO
rasa U Bakyyme. 3alpaBKa LIelI04YHbIMU MeTauiamMu OPJ1Y, OV u ux y3nos. M3roTosieHue TEMIOBBIX TPYO,
CHCTEM IOJauM 1Ie3us U T.J. MeTajulokepaMHyYecKre y3/Ibl 1 0OCOOCHHOCTH UX COOPKH B COCTaBe ITOACUCTEM
OPJ1Y u DY. ObecnieueHre TOUHOCTH U KOHTPOJIHUPYEMOH YUCTOTHI COOPKH 3JEKTPOIHBIX CUCTEM. Y3loBas
1 obmmas cOopka U3aenui.
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OcHoBHast IuTEpaTYpa
1. OCHOBBI TEOpHM, pacyeTa U MPOCKTUPOBAHUSA BO3IYINIHO-PEAKTUBHBIX JIBUTATEICH
[OnexTpoHHBINA pecypc]: [yueb. ama By3oB mo cnenuaibHocTaM 160301 "ABuan. auratenu u
sHepreT. ycraHoBku", 160302 "Paker. nsuratenu" u 160304 "Apuan. u pakeT.-KOCM. TEIJIOTEXHHUKA"
HarpaBJIeHUsl MOAroT. AuIuioMup. crnenuanuctoB 160300 "JIpuratenu nerat. anmapatoB”" | / A. H.
Benoycos, C. K. boukapes, B. A. I'puropses, B. C. Ky3pmnues, B. M. Pagsko ; [Camap. roc.
aspokocMm. yH-T uM. C. II. Koponesa (Hau. uccien. yH-T)]. - DIEeKTpOH. TEKCTOBbIe NaH. - M. :
Mammunoctpoenue, 2011. - 1 a1, onr.auck (CD-RW). - (Jy1st By30B).
Ox3emmiapos B HTb CT'AY Bcero: 1.
2. Panpko, B. M. Teopus u pacdet aBHAIIMOHHBIX JIOMATOYHBIX MalIMH [DJIEKTPOHHBIN pecypc]:
paspal. 3JeKTpoH.pyK. K aucrtaHil. kypcy / B. M. Pagpko, C. K. boukapes ; denep. areHTCTBO MO
obOpazoBanuto, Camap. roc. aspokocMm. yH-T uMm. C. II. Kopomea, Ham. wuccmen. yH-T. -
OnekTpoH.TekcToBbIe qaH. - Camapa, 2009. - 1 si. onrt.auck (CD- RW).
Ox3emmsapos B HTB CI'AY Bcero: 1.
3. [IpoexTupoBanue aBHALMOHHBIX Ta30TypOuHHBIX aBuratene / [B. I1. Jlanunpuenko [u ap.];
Cawmap. nayu. uentp PAH. - Camapa : U3a-so CHI] PAH, 2008. - 619 c. Ox3emmisipoB B HTh CT'AY
Bcero: 21.
4. Eropsiues, B. C. Pacder u npoekTupoBanme cMeceoOpa3oBaHMs B
JKUJKOCTHOM PaKeTHOM JIBHTaTene [DNeKTpoHHbIH pecype] : [yued. mocobue] / B. C. Eropsiues ; M-
BO oOpasoBanus U Hayku P®, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa (Ha1l. uccien. yH-T). -
DnekTpoH. TekcToBbie maH. - Camapa : Msm-Bo CI'AY, 2011. - 1 osa. onr.auck (CD-ROM).
Ox3emmusipoB B HTh CT'AY Bcero:5.
5. Eropsiues, B. C. Pacder u nmpoekTupoBaHHE cMeceoOpa3oBaHMS B
JKUJKOCTHOM PaKeTHOM jaBurartene : [yue0. mocodue] / B. C. Eroperues ; M-Bo 00pa3oBaHHs U HAYKH
Poc. ®enepanuu, Camap. roc. aspokocM. yH-T uM. C. I1. Koponea (Ham. uccnen. ya-T). - Camapa :
Nzn-8o CT'AY, 2011. - 99 ¢ Ox3emmusipoB B HTh CT'AY Bcero: 40.
6. Benoycos, A.H. CoopHHK 3a71a4, yIpa>kHEHAH U BOIIPOCOB 110 Kypcy "Teopus u pacyeT
JIOMaTOYHBIX MamuH": yue6.mocooue / A.H. benoycos, H.®. Mycatkun, B.M. Pagpko, B.H. MaTBees
- M.: Mamunoctpoenue, 2009. - 238 c. Dx3emmuspoB B HTb CI'AY Bcero: 81.
7. Eropsrues, B. C. TepMOoIMHAMUYECKUN pacie€T U MPOCKTUPOBAHHE Kamep
XKPJ] : [yue6.mocobue] /B. C.  Eropsrues, B. C. Konnpyces ; @enep. areHTCTBO 10 00pa30BaHUIO,
Camap. roc. aspokocMm. yH-T uM. C. II. KoponeBa. - Camapa : Uzn-so CI'AY, 2009. - 107 c.

OxzemmsipoB B HTb CT'AY Bcero: 10.
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oOpazoBanuto, Camap. roc. aspokocM. yH-T uM. C. I1. Koponesa. - Camapa : U3a-so CT'AY, 2009. -
107 c. Ox3emmispos B HTb CI'AY Bcero: 10.

8. ITpoexTupoBaHue CpeACTB BBIBEJCHHUS] KOCMUYECKUX allapaToB : [yueb.mocobue A BY30B
P® mno cnenuansaoctam 160801 "Pakeroctpoenue" u 160802 "Kocwm. nerat. anmapaTbl U Pas3roH.
osnoku"] / B. K. Cepatok ; moxa pen. A. A. MensezaeBa. - M. : MammHocTpoerue : MallMHOCTPOEHHUE -
[Monet, 2009. - 503 ¢ Ox3emmsipoB B HTb CI'AY Bcero: 5.

9. WcnbiTanus aBUAllMOHHBIX JBUTaTelel: [y4eO. AJii BY30B IO CIEHHUATbHOCTH '"ABHAIl.
JBUTATENIM W DHEPreT. YCTAaHOBKH'" HaNpaBleHWs IOATOT. AMIUIOMHUp. CHenuanucToB "JIBurartenu
nerat. annapaTtoB"] / B. A. I'puropses [u ap.] ; mox obul. pen. B. A. I'puropsea, A. C. ['mmBaposa. -
M. : Mammnoctpoenue, 2009. - 502 c. Ox3emmisapoB B HTb CI'AY Bcero: 101.

10. Texnonorust mammHocTpoeHust [Texct] : [y4e6.nms cpea. mpod. oOpa3oBaHHUS MO TpymIe
cnenuaibHocTel "MammHoctpoenue” / B. B. Knenukos, A. H. Boapos. - 2-e u3zz., ucnp. u gom. - M. :
DOOPYM, 2008. - 859 ¢ OxzemmsipoB B HTh CT'AY Bcero: 2.

11. TexHoNOTUs TPOU3BOACTBA aBUAIMOHHBIX ABuTaTenel [Teker] : MoHorpadus / borycmaes B.
A., Kagan A. f., Mo3srosoii B. ®@., Kopenesckuii E. f. - N3a. 2-e, nepepab. u gom. - 3amopoxbe :
Motop Cuy, 2010 - U. 1 : OcHOBBI TeXHOJOTUH aBuajBuratenecrpoenus. - 2010. - 416 c.
Ox3emmsipoB B HTh CT'AY Bcero: 1.

12. TexHoOrUs MPOU3BOACTBA aBUAIMOHHBIX ABuTaTenel [Texcr] : MoHorpadus / borycnaes B.
A., Kauan A. f., Mosrosoii B. ®@., Kopenesckuii E. [. - N3xa. 2-e, nepepab. u gom. - 3anmopoxsbe :
Motop Cuu, 2010 - Y. 2 : OCHOBBI MPOCKTUPOBAHMS TEXHOJIOTHYECKUX IPOIECCOB 00pabOTKH
JeTanied W METOABl WCCICNOBaHWS B TEXHOJIOTWMW aBuajsuratenectpoenus. - 2010. - 429 c.
Ox3emmsipoB B HTh CT'AY Bcero: 1.

13. TexHONOrus MPOU3BOACTBA aBUAIMOHHBIX JaBuTaTenel [ Tekct] : yueb.mus By3oB / borycnaes
B. A., Kauan A. f., JlonmatoB A. U., Kopenesckuii E. S., Mosrosoii B. ®@. ; mox obmr. pen. B. A.
Borycnaesa. - 3amopoxbe : Morop Cud, 2009 - .U. 4 : Coopka aBuanmoHHbIx asurareinei. - 2009. -
340 c. Ox3emmsapoB B HTb CI'AY Bcero: 1.

14, TexHoMOTMS MPOM3BOACTBA KUAKOCTHBIX paKeTHBIX apurateneit [Texct] : [y4e6.mis By30B
Mo HampapjeHuto "Jlpuratenu ieTaT. ammapatoB", crnenuanbHOcTH "Paker. murarenu"] / B. A.
Moucees, B. A. Tapacos, B. A. Koameikos, A. C. ®unumonoB ; nox pea. B. A. Mouceesa, B. A.
Tapacosa. - M. : U3n-Bo MI'TY um. H. O. baymana, 2008. - 379 c.

Ox3emmsapos B HTb CT'AY Bcero: 1.

15. Poccutickas sHnmknonenus CALS. ABHalimoHHO-KOCMUYecKoe MamumHocTpoeHue [Teker] /
[rn. pea. A. T'. Bparyxusn]. - M. : HUL| ACK, 2008. - 607 c. Dx3emmisapos B HTb CI'AY Bcero: 5.

16. ToncronoroB, Apnern I[lerpoBud. CuHCTeMBI OXJIQXACHUs IOPIIHEBBIX JBUTATEICH
BHyTpeHHero cropanus [Tekct] : [yue6.mocobue] / A. I1. Toncronoros, 1. B. Konomun ; denep.

are’TcTBO 10 0OpaszoBanuio, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa. - 2-e u3na., nepepad. u
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jom. - Camapa : U3a-so CI'AY, 2009. - 167 c. Ox3emmsipoB B HTb CI'AY Bcero: 10.

17. KoHcTpyupoBaHHE OCHOBHBIX Y3JIOB U CHCTEM ABHAIMOHHBIX JBHTATENICH M JHEPreTHYCCKUX
YCTAaHOBOK [ DJNEKTPOHHBIA pecypc] : anekTpoH. yueb. nmocodue / C. B. ®ananees, H. . Crapues, /.
K. HoBukoB ; Muno6puayku Poccun, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa (Hau. uccuen.
YH-T). - DIeKTpoH. TekcToBble naH. (1 daiin: 11,4 M6aiit). - Camapa : [6. u.], 2011. - on-line. - 3arax.
¢ TUTYI. 3KkpaHa. - 0.00 Sx3emmsipoB HTb CI'AY HTB CI'AY Bcero: 1.

17. @®opmupoBanue napaMmerpuueckux 3D-mozmeneil (reomeTpuueckux Mojenei) ageranent
a’POKOCMHUYECKON TeXHUKHU B cpeie mporpammbl ADEM [DnektponHsiii pecypc] : yueb. mocobue /
M-Bo oOpa3zoBanus u Hayku PO, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa (Hamu. uccnen. yH-
T) ; cocT. B. H. I'aBpunos, B. . Ueamenko, C. C. Komaposckas [u ap.]. - Daextpon. nan. (1 daiin :
1,86 MGaiit). - Camapa : U3n-so CT'AY, 2010. - on-line.

Ox3emmapos B HTE CT'AY Bcero: 1

18. @®opmupoBanue mnapaMmerpuueckux 3D-moxmeneil (reomeTpuuecKHMX Monenel) ameranent
APPOKOCMHUUYECKON TEXHUKU B cpene mporpamMmmbl ADEM : yue6. mocobue / M-Bo oOpa3oBaHus U
Hayku PO, Camap. roc. aspokocm. yH-T uM. C. I1. Koponesa (Ham. uccien. yu-t). - Camapa : U3a-Bo
CT'AY, 2010. - 1 3. ont. auck (CD-ROM) Dx3emmispos 8 HTb CI'AY Bcero: 1

19. Enenes, JImutpuii BanepbeBud. KoMmMmnbroTepHbIE ceTH [DNeKTpoHHBIH pecypc] : [yueo.
nocobue] / [I. B. Enener ; M-Bo oOpa3oBanus u Hayku P®, Camap. roc. aspokocM. yH-T uM. C. II.
Koponesa (Han. uccnen. yH-T). - DnekTpoH. aaH. - Camapa : U3n-Bo CI'AY, 2010. - 1 31. onT. auck
(CD-ROM). - 3ara. ¢ tutya. skpana. - 0.00. Ox3emmispos B HTB CT'AY Bcero: 5

20. N3ydenne KOHCTPYKIMKA ABHTaTeNeH ¢ ucmoiab3oBanueM 3D- Moxgenelt ux anmemeHToB: MeTo/.
ykazanus/ Coct. B.C.Menentbe, A.C.I'Bo3zes, .C.Jlexun. - Camapa: M3n.-Bo Camap. Toc. a3poKoCM.
yH-Ta, 2006. - 25 c. Ox3emmisipoB B HTb CT'AY Bcero: 10.

22. Uzyuenne koHcTpyknuu JIBC c coBMecTHhM Hcmonb3oBanueM makeroB ANSYS, ADAMS,
SolidEdge: Metoa. ykasauus/ Coct. B.C.Menentses, A.C.I'so3aes, JI.C.JIexun. - Camapa: M3a.-Bo
Cawmap. roc. aspokocm. yH-Ta, 2006. - 53 c. Ok3emmisipoB B HTb CI'AY Bcero: 10

22. damanees C.B., bongapuyk II.B. JlaGopaTopHblii NPaKTHKyM 110 IPOCKTHPOBAHHIO
3JIEMEHTOB IBHTATelell C MCIOIb30BaHMEM Iapamerpuueckoro mozaenupoBanuss u CAD/CAE.
Camapa, 2007. - 80 c. Ox3zemmsipoB B HTb CI'AY Bcero: 1

24. dananees, Cepreit BukropunoBud. [IpoekTiHpoBaHHE CTYMEHH IEHTPOOEKHOTO KOMIIpeccopa C
HCIONE30BaHUEM ITapaMEeTPHIECKOT0 MOJIEINPOBAHUS [ DIEKTPOHHEIH pecypc] : yueb. mocodue / C. B.
dananees, M. Kiycauek ; M-Bo oOpa3oBanus u Hayku PO, Camap. roc. aspokocMm. yH-T um. C. II.
Koponesa (Ham. uccien. yH-T). - DIEKTpOH. TeKCTOBBIE fnaH. - Camapa : M3n-Bo CT'AY, 2010. - 1 am.

onr. auck (CD-ROM). Dx3emmursipsr B HTB CT'AY Bcero: 1
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25.CrapueB H.M. Teopernyeckuii Kypc auciuiuinHbl "KoHCTpyHpoBaHHE OCHOBHBIX Y3JI0B M CHCTEM
ABUAIIMOHHBIX JBHTaTeNei" [DIeKTpOHHBIN pecypc] : anekTpoH. yueb. mocobue / H. U. Crapues, /.
K. HosukoB, C. B. damnaneeB, A. M. YnanoB ; M-Bo obOpa3oBanusi u Hayku P®D, Camap. roc.
aspokocM. yH-T uM. C. I1. Koponesa (Ham. uccnen. yH-T). - DiIeKTpoH. TeKcToBbIe qaH. - Camapa : [0.
u.], 2010. - 1 s ont. Juck (CD-ROM).

Ox3emmiapos B HTb CI'AY Bcero: 1

26. Jlanckuit, Anatonuit Muxainosny. Pabounii nmporecc kamep cropanus Manopasmepbix ['T/]
[Tekct] / A. M. Jlanckuii, C. B. JIykaues, C. I'. MaTtBeeB ; Camap. Hayu. uentp PAH. - Camapa: U3n-
Bo CHII PAH, 2009. - 334 c. Ox3emmusipos B HTB CT'AY Bcero: 30

27. Co3gaHue TPeXMEPHBIX T€OMETPHUECKUX BUPTYAJIbHBIX MOJIETICH KaMep CropaHus [ DIeKTPOHHBIN
pecype] : yueb. mocobue / C. I'. Matsees, C. B. JIykaues, M. 0. Opnos [u ap.] ; Camap. roc.
aspokocmM. yH-T uM. C. I1. Koponesa (Hart. uccien. yH-T). DeKTpoH. TeKcToBble aH. - Camapa : U3n-
Bo CT'AY, 2010. - 1 a5. orrt. auck (CD- ROM). - 3arun. ¢ konTeiinepa. - 0.00 [TapanienapHbie H3MaHUS:
3JeKTPOHHBIN a”asor : Co3aHue TPEXMEPHBIX T€OMETPUUECKUX BUPTYaJIbHBIX MOJIENIEH KaMep
cropanus : yue0. mocodue / C. I'. Matgees, C. B. JIykaues, M. 1O. Opmnos [u ap.]. - Camapa : U3a- Bo
CT'AY, 2010 on-line Dx3emmusipo 8 HTB CT'AY Bcero: 1

28. Pean, A. A. [lcuxonorus u negaroruka [Tekcr]: [yde6. mocodue nns By3oB]/A. A. Pean, H. B.
Bopnosckas, C. U. Pozym. - CII6. [u np.]: [Tutep, 2009. - 432 c. - (YuyebHOE TOCOOHE).

Ox3emmsipoB B HTh CT'AY Bcero: 1

29. Jlenooe obmienue [ Tekcr] : yue6. mocodue / aBT.-coct. M. H. Ky3nenos. - 2-e u3z. - M.: Jlamkos

u K, 2008. - 528 c. Ox3emmmsipoB B HTb CT'AY Bcero: 10
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JlonoiHuTe/ILHAS JINTEpPaTypa

1. BenoycoB, A.H. Teopus u pacueT aBHallMOHHBIX JIONMATOYHBIX MaInH [Tekct]/ A.H.
Bbenoycos, H.®. Mycatkun H.®@., B.M. Pagesko - Camapa: @I'YII “UsnatensctBo Camapckuit 1oM
nevatu”, 2003. - 334 c. Ox3emmiapos HTb CI'AY HTB CI'AY Bcero: 172.

2. TI'puropses, B.A. Beibop nmapameTpoB u TEPMOTa30JMHAMUYECKUE PACUETHI
aBUAIIMOHHBIX Ta30TYPOUHHBIX ABUTATENEH [TekcT]: YyebHoe mocobue / B.A.
I'puropses, A.B. XKnanosckwuii, B.C. Ky3smuuer, U.B. Ocunos, b.A. [Tonomapes. - 2-e uzn. - Camapa:
Cr'AY, 2009. - 201 c. Ox3emmisipos HTb CT'AY HTB CI'AY Bcero: 31
3. Teopus, pacueT u NpOEKTUPOBAHUE ABUAIIMOHHBIX JBUTATEJICH U SHEPreTHUECKUX YCTAHOBOK:
VYueOnuk. Ku. 3. OcHoBHBIEC TpoOsieMbl: HadanbHbINH ypOBEHb IPOSKTUPOBAHUS, Ta30AMHAMHUYECKAs
JIOBOJIKA, CIIeIIMAJIbHbIE XapaKTepUCTUKH U KoHBepcus aBuanmoHHbIx [ TMI/Tlox obur. pexn. B.B.
Kynaruna—M.: Mamunoctpoenue, 2005. - 464 ¢. Ox3emmiasipoB HTb CI'TAY HTB CI'AY scero: 106
4. Bepronetneie razorypOunHbie nBuratenu [Tekcr] : [MoHorpadus / B. A. I'puropees, BA.,
3penoB, 0. M. Urnatkun u ap.] ; mox obmi. pena. B. A. I'puropweBa, b. A. Ilonomapesa. - M. :
Mammunoctpoenue, 2007. - 490 c. Ox3emnisipos B HTb CT'AY Bcero: 134
5. @ananees, Cepreii BuxkropuHoBud. IIpoekTupoBaHue CHCTEM aBMALIMOHHBIX JBUTATENEH C
ucnons3oBanreM CAD/CAE-nakeroB : [yue6. mocodue] / C. B. dananees, A. C. Bunorpazos ; ®exep.
areHTCTBO Mo oOpazoBaHuio, Camap. roc. aspokocM. yH-T uM. C. II. Koponesa. - Camapa : U3a-Bo
CT'AY, 2007. - 55 c. Ox3emmusipoB B HTB CT'AY Bcero: 40
6. ®ananee, Cepreii BukropmHoBu4. [IpoekTHpoBaHHWE CHCTEM aBHAIMOHHBIX JIBUTATEIEH C
ucnonbs3oBanreM CAD/CAE-nakeros [Dnekrponusiii pecype] : [yueb. mocobue] / C. B. dananees, A.
C. Bunorpanmos ; demep. areHTcTBO MO oOpa3oBanuio, Camap. roc. aspokocm. yH-T um. C. II.
Kopoinesa. - Diexrpon. mas. (1 daiin : 3,26 M6aiir). - Camapa: U3n-so CI'AY, 2007 on-line.
Ox3emmsipoB B HTh CI'AY Bcero:1
7. Teoperndeckre OCHOBBI IIPOCKTHPOBAHMS TEXHOIOTHUYECKUX IIPOIIECCOB PAKETHBIX IBHUTATENCH
[TekcT] : TEXHOJNOTHS Ip-Ba KHIKOCT. PAaKeT. ABUTATENIed : [y4eO. M BY30B IO CHEIHATBHOCTH
"Paker. mBuratenu" HampamieHus moaror. "J[suratenm sierat. anmapatos"] / B. B. BopobGeii, B. E.
JloruHoB. - U3n. 2-e, mepepad. u gom. - M. : JIpoda, 2007. - 462 c.

Ox3emmsipoB B HTh CT'AY Bcero: 31

8. Crapues, Huxonaii MBanoBuy. KoHCTpykmms y370B aBHAIIMOHHBIX JBHTATENEH: KOMIIpeccop
[OnmekTpoHHBIH pecypc] : amekTpoH. yueb. mocobue / H. U. Crapues, C. B. ®ananees ; Camap. roc.
aspokocM. yH-T uM. C. II. Koponesa. - Dnexrpon. TexcroBeie aaH. - Camapa : CT'AY, 2006. - 1 am.
ornrt. auck (CD-ROM). Dx3emmuisipos 8 HTb CI'AY Bcero: 1

9. IlerpoBmueB, Muxamn AnekcanapoBud. Cucrema »HeprocHaOkeHHS OOpPTOBOro KOMIUIEKca
KOCMHUYECKHX anmnapaToB : [yue0. mocodue] / M. A. [lerpoBuues, A. C. I'yptoB ; denep. areHTCTBO 1O

oOpa3oBanuio, Camap. roc. aspokocM. yH-T uM. C. I1. Koponesa. - Camapa : U3a-so CI'AY, 2007. - 87
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10. Eropsrues, Burtanuit Cepreesud. TomnBa XMMHYECKUX PaKeTHBIX JBUTaTeNei: [yued. mocobue]/B.
C. Eropsrues, B. C. Konnpyces; ®enep. areHTcTBO 110 06pasoBanuio, CaMmap. roc. a3poKoCM. YH-T UM.
C. II. Koponesa. - Camapa: U3n-so CI'AY, 2007. - 71 c. Ox3emmnapos B HTb CI'AY Bcero: 40

11. Bapuatu, FO. T'openne. ®dusndeckne ¥ XMMHYECKHE aCHEKThI, MOJCIUPOBAHUE, IKCIEPHMEHTEHI,
oOpazoBanue 3arpssHstomux Bemects/ HO. Bapuatu, Y. Maac, P. Hu66xn// Ilep. ¢ anrm. I.JL
Aradonoga. ITox pen. I1.A. Binacosa. -M.: ®usmatnur, 2003. -351c.

Ox3emmsapos B HTb CT'AY Bcero:1

12. dunenxo, A.A. JlazepHO-ONTHYECKAE METOJbI JUATHOCTUKU IPOIECCOB ropeHus: yueb. mocobue/
A.A. unenxo, B.B. buprok, C.B. Jlykaues, C.I'. MatBeeB -Camapa: NU3n-Bo Camap. Troc. a3poKoCM.
yH-Ta, 2006. -187c. Ox3emmsipos B HTB CI'AY Bcero: 10

13. Crapues, Huxomnaii IBanoBu4. KoHcTpykius u npoektrpoBanue kameps! cropanus I'T/] [Tekcr] :
[yae6. mocobue misi By30B IO HampaBieHuto moArot. 130200 "[lpuratenu JyieraT. ammapaTos", IO
cneruaibHoctu 130201 "ABuan. neuratenu u 3Heprer. ycraHoBku"] / H. U. Crapues ; Denep.
areHTCcTBO Mo obpaszoBanuio, Camap. roc. a’pokocMm. yH-T uM. C. Il. Koponesa. - Camapa: M3a-Bo
Cr'Ay, 2007. - 119 c. - (IlpuopureTrHsie HanMoHaNBHEIE TPoekTH "OOpa3osanue”). - ISBN 978-5-
7883-0673-5: 221.00 p.IlapamnensHsle u3ganus: 31eKkTpoHHbIH ananor: CrapueB H. U. Koncrpykuns
U TpoeKTupoBaHue kamepbl cropanus ['TJ] : [y4ue®. mocoOue isi By30B IO HANPABICHUIO IMOJITOT.
130200 "/IBurarenu nerat. ammapartoB", mo cnenuanbHoctd 130201 "ABman. nBuratenu U SHEprer.
ycranoBku'"] / H. U. Crapues. - Camapa: Usn-so CI'AY, 2007 online. - ISBN 978-5-7883-0673-5
(HIudp CTAY:6/C774-361457). Ox3emmsapoB B HTb CI'AY Bcero: 40

14. Kpoub, Bnagumup Muxaitinosud. [Icuxonorus u negaroruka [TekcT] : sl CTyIeHTOB TEXH. BY30B
/ B. M. Kpos. - U3n. 2-e, nepepab. u non. - M. : Beicn. mik., 2004. - 325 c. - (Y4eOHUK 171 BY30B).
Ox3emmusipoB B HTh CT'AY Bcero: 3

15. Hemog, PoGept Cemenopuu. [Icuxomorust [TekcT] : yueOHUK : [[J1s1 BBICII. Tie]. yueO. 3aBeIeHUi | /
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