denepaabHas nejeBasi nporpamma «HayuHble 1 HayYHO-TIeAarorn4ecKue KaJapbl
HHHOBAIMOHHOI Poccum»

Ha 2009 — 2013 roaen»
(meponpusitue 1.2.2, ouepenb XXV, Jlot 3)

IMoanep:kKka HAYYHBIX HCCI€I0BAHUI, MPOBOAUMBIX HAYYHBIMHU I'PYNIAMU MO/
PYKOBOJACTBOM KaHIMIATOB HAYK 110 HAYYHOMY HAINIPaBJIEeHHIO

«3Hepl"6TI/IKa, 3Hepr0c6epemeﬂne, sIICPHasi JHEPIrEeTUKA»

B o0;1acTu «HoBble 1 BO300HOB/IsIeMble HCTOYHUKH YHEPTHH, BKJIOYasi BOJOPOIHYIO
JHEPreTUKY»

IIpoexT 2012-1.2.2-12-000-2003 Coraamenue Ne 8198 ot 06 aBrycra 2012r.
PykoBoautesnb npoekta: K.T.H. U1.}O. Kpyunnuna

Tema mpoekTa:

«Pa3padoTka HOBOI0 MOKOJIEHHS IHEPreTHUYECKUX MUKPOTYPOOTreHePATOPHBIX YCTAHOBOK
¢ NIpMMeHEeHHeM HHHOBALMOHHBIX TEXHOJIOIMI IMOJIyYeHHs] KePAMHKH HA OCHOBE
HaHOpa3MepHbIX opTodocdaToB peaKo3eMeTbHBIX 3J1€MEHTOB 1Jis1 TYPOUH U
aHTH(QPUKIUOHHBIX MOKPBITHI VIS CHHKEHHUS N0TePb TPEeHHUs BHICOKOOOOPOTHBIX
MHUHUTYPOOreHepaTopoB»

JleKIIMOHHBIN KypC

((BI)ICOKOOGOPOTHI)IE CHUHXPOHHBIC MAIINHBbI 1151
HEHQHTpﬂJ’IHL%OBﬂHHOﬁ IHEPIreTUKHN

JlexunoHHbIN Kypc «BbICOKOOOOPOTHBIE CUHXPOHHBIE MaIl1HbI JUISL
JICIEHTPAJIM30BAHHOW HHEpPreTUKW» pa3padoTaH HAa OCHOBE MAaTepHalioB JUCCEPTALMU Ha
COMCKaHME Y4YEHOH  cTemeHu JOKTopa TexHuuyeckux Hayk Kpyumnunoir  M.IO.
«BBICOKOMCTIOIB30BaHHBIE ANEKTPUUYECKUE MAIIMHBI /1711 COBPEMEHHOM 3HEPreTUKU: NMpoOIeMbl
CO3/IaHUsl U HCCIelOBaHU» M MoHorpadguu astopoB /[anunesuu A. b., Aumunos B. H.,
Kpyuununa HU. 10., Xoszuxoe K. @. TypOoreHepaTopbl Majoil MOIIHOCTH  JUIs
JEIEHTPATM30BaHHBIX CUCTEM dHEProoO0eceueHusl.

JlexunoHHBIN Kypc pa3paboTaH U PEKOMEHIOBAH ISl pealu3alliid HOBBIX MaruCTEPCKUX
nporpamMm  (mo ®I'OC 3-ro mokoneHusi) mo HampaeieHussMm nonarorosku: 140400.68.09
«TexHONOTUSI TPOSKTUPOBAHUS M IPOU3BOJICTBA DJIEKTPOMEXaHHUYECKUX MpeoOpa3oBaTeneit
sHeprum», 140400.68.10 «MeToasl wucciaenoBaHUS W MOJACTUPOBAHUS MPOIIECCOB B
AIIEKTPOMEXaHUYECKUX TpeoOpazoBateneld »Heprum» Kadeapsl «INEKTPUUSCKUE MAITUHBD)
Cankr-IleTepOyprckoro  rocyaapCTBEHHOTO  IMOJMTEXHHUYECKOTO  YHUBEpPCHUTETa W s
OakamaBpoB M MaructpoB 0azoBoi kadenpbl «HaHoMmarepwansl B 3IEKTPOMEXaHHUYECKHUX U
DIIEKTPOTEXHUYECKUX CHUCTeMax» (aKylbTeTa HWHTEIUICKTYyadbHBIX CHCTEM YIpPaBICHUS U
Ha"otexHojoruit PI'AOY BIIO «Cankt-IlerepOyprckuii rocynapcTBEHHBIH YHHBEPCHTET
AIPOKOCMHYECKOTO TpubopocTpoeHus» mo HampaBieHnio140400 «DOnekTpodHepreTuka u
AIIEKTPOTEXHUKAY.
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K nauwany XXI Beka BO3HHMKJIA HOBas TECHIEHIWS B Pa3BUTHH W (YHKIIMOHUPOBAHUH
OTEYECTBEHHOM YHEPTETUKU: Bce 0oJiee MUPOKOE UCIIOIB30BaHUE BO30OHOBIISIEMBIX HCTOUHHKOB
SHEPIruM, TAKUX KaK BETEP, BOJHBIE UCTOYHUKH, COJIHEUHAs SHEPIUsl, SHEPTUs OPOCOBOro TEIIA,
YTO OOYCJIOBJIEHO JKOJIOTUYECKUMHU MPUYMHAMH, YAOPOKAHHEM OpPraHMYECKOro TOIUIMBA,
1eJIeCO00Pa3HOCThIO BHEJPEHHUS ABTOHOMHOM W Majioll AHEpPreTHKH Uil MNPUMEHEHUS B
yIAJICHHBIX paiioHaX, B KaueCTBE CHCTEM DJHEPreTUYeCKOH OEe30MacHOCTH U PEe3ePBHBIX
arperatoB. JlJis mogoOHOTO poja cUCTeM TPEOYIOTCS ClelMabHbIE TeHePaTOPhl, YUUTHIBAIOIINE
cnenupuKy HETPAJAULMOHHBIX MCTOYHHMKOB SHEpruu. BpIpaboTka SHEpruM Ha OCHOBE TaKHX
MCTOYHUKOB, KaK MMPaBUJIO, IPOUCXOAUT MPHU MEPEMEHHOM, HeCTaHAaPTHONW CKOPOCTH BpallleHuS,
YTO BBI3BIBAET HEOOXOAMMOCTb NPUMEHEHHs NpeoOpa3oBaTesiell 4acTOThl AJii OOecreyeHus
CTaHJAPTHBIX  yPOBHEH HANpPSHKEHHS ©  YaCTOThL.  DJEKTPOCHAOKEHHWE  aBTOHOMHBIX
notpeduTeneii, mpeanoiarampIlee BBICOKYIO HAJEKHOCTh, IMPOCTOTY KOHCTPYKIHH U
o0ciyXuBaHUs, 00YCJIOBIMBAET MPUMEHEHUE IMOCTOSHHBIX MAarHUTOB B KadyeCTBE HCTOYHHKA
BO30YXIeHHs MONO0OHBIX MamuH. KpoMe TOro, MamuHBI C MOCTOSHHBIMH MarHUTaMd HMEIOT
Oonee BbicOkHi Kkod(pdunument monesHoro aevictBus (KII), mamexHoe Bo30ykimeHue (HET
[IETOYHOIO aIllapara), yJIy4lICHHbIE BBIXOJHBIC XapaKTEPUCTHUKH, OTIUYAIOTCS OBICTPHIM
3aTyXaHUeM MEepPeXOTHBIX MPOIECCOB, Y HUX 0oJiee MPOCTasi CUCTeMa OXJIKIACHHS (HET MOTepPh
Ha BO30yxJeHue). B HeKoTopoM Jnarna3oHe YacTOT U MOIIHOCTEN T'eHepaTophbl ¢ MOCTOSIHHBIMU
MarHuTaMu MUMEIOT Jydillie MaccorabapuTHbIe MoKazareian. KpoMme Toro, X mpoiie BBIIOJHATh
Ha BBICOKHE YaCTOTHI BPAILICHUSI.

ITpobnema co3aanusi HOBOTO MOKOJICHUS SJIEKTPUUECKUX MAIllMH MHOTOIJIAaHOBA, TpeOyeT
CHUCTEMHOTI'0 MOAX0Aa AJsl yueTa O0JIbIIOro KOJIM4YecTBa cBa3eil u pakTopoB. BbipaboTka HOBBIX
KOHCTPYKTUBHBIX pEIIEHUN JJIs TOBBIIIEHUS TEXHUYECKOIO YpPOBHS pa3padaTbiBaeMoOro
000pyI0BaHUSI HEBO3MOXKHA 0€3 MpPOBEIEHUs MPEANPOEKTHBIX MPOTHO3HBIX MCCIIEAOBAHUMN JUIs
OTIpeNieNIeHUs] MEPCIEeKTUB Pa3BUTHUSI TEXHUYECKHUX OCHOB pa3padOTOK, OLEHKHM BO3MOKHOCTH
MPUMEHEHUS HOBBIX MAaTEpPHAJIOB W COBEPIICHCTBOBAHUS TPAJAUIMOHHBIX W TPUMEHEHUS
MHHOBAIIMOHHBIX TEXHOJIOTUH TPH MPOU3BOJCTBE C IENbl0 O00OecredeHusl MpUeMIIEMOit
ce0eCTOMMOCTH U3/1ETHH.

TpaauLMOHHBIN MOIX0J K MPOEKTUPOBAHUIO OMUPAETCS HAa HATYPHOE MOJEIUPOBAHUE C
U3TOTOBJICHUEM HKCIEPUMEHTAJIbHBIX OOpa3loB [UId HUX JalbHEWIIUX HCCIEIOBaHUM U
ucnelTaHuil. llenecooOpa3HOCTh MpPUMEHEHUsT HOBBIX MAaTEpHAIOB TaKXe OMNpeleNsieTcs Mo
pe3yinbTaTaM W3TOTOBIICHUS ¥ HUCHBITAHWN OMNBITHBIX OOpa3IlOB MaIllWH, YTO SBISETCS
€CTECTBEHHBIM, HO 3aTPAaTHBIM METO/IOM HCCIIEIOBAaHUMA. Y4eT O0JbIIOro Konuyectsa (pakropon
Opy TMPOCKTHUPOBAHMM MAIIUH HOBOTO THUINA WM CHEUAIBHOIO Ha3HAYeHUsI TpedyeT

COBCPUICHCTBOBAHUA HCIIOJIB3YEMBIX METOAUK pacucra, IOBBIIICHU A aICKBAaTHOCTHU
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MaTeMaTUYECKHX MOJIENICH U OTPaOOTKH TOCTOBEPHOCTH UCXOIHOM MHGOopManuu. Takoi moaxo;n
TpeOyeT OT pa3paOOTYMKOB TIHIATEIHLHOTO MPOSKTUPOBAHUS C MPHBICYCHHEM COBPEMEHHBIX
AHAJIUTUYCCKUX HW YHCIICHHBIX MCTOAOB pvaeTa, ABYyX- H TpeXMepHOI‘O MOI[CJII/IpOBaHI/ISI,
JTAIOIIUX BO3MOKHOCTBH IMOCTPOUTBH JOCTATOYHO TOJIHYIO MOJEIbh HCCICAYEeMON KOHCTPYKIIWH,
MIPOBECTH YUCIICHHBIA KCIIEPUMEHT JIJIS1 BBISBIICHHS OCOOCHHOCTEH €€ MOBEJICHHS U BBIMOJHUTH
000CHOBAaHHYIO KOPPEKTHUPOBKY Y3JIOB U 3JIEMEHTOB MallWHBbI. YHMCIIEHHBIA 3KCIIEPUMEHT Ha
62136 COBpeMeHHBIX paC‘ICTHBIX METOOAOB U BBI‘II/ICJII/ITCJIBHOf/’I TCXHUKHU I103BOJIACT aJACKBATHO
3a/laBaTh pa3MEpbl M TEOMETPHIO MAIMHBI, YYUTHIBATh HEJIMHEHHOCTh XapaKTEPHUCTHK
MOCTOSIHHBIX MAarHWTOB, PEaJbHOE pacCIpeeiCHHe TOKOB U Jpyrue (HakTopbl, a TaKkKe
BBIIIOJIHATH MHOFOBapI/IaHTHBIe pvaeTH, O6GCHG'—II/IBa$I IIOBBIINICHHUEC HAICKHOCTHU U TOYHOCTH
paC'-ICTOB 1 OIITUMHU3AIINIO KOHCTI)YKIII/II/I MaAIlIMHBI Ha 3Taric HpO@KTI/IpOBaHI/ISI.

B kypce u3noxkeHbl OCHOBHBIE BOIIPOCHI MPOEKTUPOBAHUS CUHXPOHHBIX 3JIEKTPHUYECKHUX
MAaIIMH, B TOM YHCIIe BEICOKOOOOPOTHBIX, C BO30YkKJACHUEM OT MOCTOSHHBIX MarHutoB. Ocoboe
BHHMaHUE YyJEIseTCsl BbIOOPY MAarHUTHBIX MAaTEpUAIOB, XapaKTEPUCTHUKAM IPUMEHSIEMBIX
MaTepI/IaJIOB nu HCpCHeKTI/IBaM HCIIOJIB30BAHUS HOBBIX THUIIOB MAarHUTHBIX MaTepI/IaJIOB,

MMOJIYYCHHBIX MCTOAAMU HAHOTEXHOJIOTHM.



IMPOTPAMMA YUYEBHOM JUCHUITIMHBI
«BbICOK000OPOTHbIE CHHXPOHHbIE MAIINHbBI
JJIA 1eleHTPAJTU30BAHHOM IHEPreTHKI,

kadenpa «INEKTPUUECKUE MAITMHBD) JIEKTPOMEXaHUYECKOTO (haKyIbTeTa
®I'BOY BIIO CankTt-IleTepOyprckoro rocy1apcTBEHHOTO OJUTEXHUYECKOTO
YHUBEpPCUTETA
HoBas maructepckas nporpamma (1o @I'OC 3-ro nokoJieHus ) MO HANPABICHUSIM
noarotoBku: 140400.68.09 «TexHooruss MpOEKTUPOBAHKS U IIPOU3BOICTBA
AIIEKTPOMEXaHUIECKUX TIpeoOpazoBateneit sueprumn»; 140400.68.10 «MeTtombt
UCCIIEIOBAHUS U MOJICIIMPOBAHMUS IIPOLIECCOB B AJIEKTPOMEXAHUUECKUX
npeoOpazoBatTeeii SHEPrUn

O0azoBas kKadenapa «HaHomaTepuasibl B 3JIEKTPOMEXAHUYECKUX H
AIIEKTPOTEXHUYECKUX cHUcTeMax»  (aKylbTeTa HHTEUIEKTYaJIbHBIX CHCTEM
ynpasienuss u  HaHotexHosoruiit ®PI'AOY BIIO «Cankr-lletepOyprekuii
rOCY/IapCTBEHHBI YHMBEPCUTET a’pPOKOCMHUYECKOIO IMPUOOPOCTPOEHUS» IO
HarnpasyieHU10 140400 DnekTposHepreTuKa U dJIEKTPOTEXHUKA.

OakanaBphl, 1 Kypc MarucTparypbl
(24 nexyuonnwvix waca)

I. COAEP KAHUE KYPCA

1. Bo3MOXHOCTM M TEpCHEKTHUBBI JEIEHTPAIM30BAaHHOM OSHEPreTMKW Ha OCHOBE
ra3oTypOMHHOTO LKA

Marnopa3mepHsble ra3oTypOuHHbIe YycTaHOBKU (MI'TY)

Konnenmus Bpicoko000poTHOr0 MUHU-TypOoreHeparopa it MI'TY

MexaHnuyeckue orpaHuyeHust 1Sl BBICOKOOOOPOTHBIX TypOOreHepaTopoB
MaremaTtrueckas MOJIeTTb CHHXPOHHOM MaIllMHBI ¢ TOCTOSTHHBIMU Marautamu (CMIIM)

Pacuer QJICKTPOMArHUTHOT'O I1OJIA CHHXpOHHOfI MalIUuHBI C IOCTOAHHBIMU MarHUTaMH

N g s~ WD

[lepexonHble mpoliecchl B CHHXPOHHON MalllMHE C BO30YXJAEHHEM OT MOCTOSHHBIX
MarHuToB. PacueT MOMEHTOB Mpu IycKe

8. MHoro(a3Hble CHHXPOHHBIE MAIIIMHBI BO30YKJICHUEM OT MMOCTOSTHHBIX MAarHUTOB

9. Tlorepu snepruu u k.i.a. CMIIM

10. [IpuMeHeHHEe HOBBIX MaTEPHAIIOB IS BEICOKOOOOPOTHBIX MUHU-TYPOOTEHEPATOPOB

11. Pa3mepHbIit mapaMeTpUUECKHUI PsiJT BEICOKOOOOPOTHBIX MUHHU-TYPOOT€HEPATOPOB

12. TIpoeKThl BEICOKOOOOPOTHBIX MHHU-TYPOOT€HEPATOPOB



I1. Pa3BepHyTHIil IUVIAH JIEKIIMOHHOTO Kypca

((BI)ICOKOOﬁOpOTHbIe CHHXPOHHBIC MAIIIMHbI
AJIH IleIIEHTpaJII/IC%OBaHHOﬁ IHCPICTUKMN»

1. Bo3dmMoxkHOCTH M
MEePCIEeKTUBbI
ACLUEeHTPAJIU30BAHHOMI
JHEPreTHKH HA OCHOBE
ra3oTypoOMHHOIO HUKJIA
(2 uaca).

e Tlazonopunesvie u 2azomypounnvie TII] manoii ynepzemuxu.
e Onucanue 2a30mypoOuUHHOI MEXHOI02UU.

e (OcHoeHble munbl COBPDEMEHHbIX IHEepZemUieCKux za:;omypﬂuunwx
ycmaHoG6OK.

e (OcHogéHble xXapakmepucmuku u ocobenHHocmu IKCnjtyamauuu
za30myp6uuubtx IHepcemuiecCKux yCmaHoB60K.

e Jlocmouncmea 2a3omypounHbIX IHEP2eMUYECKUX YCIAHOBOK.

o Tpebosanusa Kk monaugy.

o [paoayua no mouwgpocmam.

e Poccuiickue u 3apybescHvle npou3eooumeiu.

e  Onwvim rKcniayamayuu 2a30mypoOUHHbIX IHEPZeMUYECKUX YCMAHOBOK.

o Cpasnenue XapaKmepucmuk 2a30mypOuHHbIX IHEP2EMUYECKUX
YCHMAaHOGOK.

b Kozenepauuﬂ KaK OCHOBHOII nymbs paseumus a6moHOMHbBIX
menﬂoaﬂekmpocmanuuﬁ.



2. ManopasmepHbie \, A
ra3oTypOMHHbIE A
YCTAHOBKH
(2 uaca).

Beixnonuoi narpy6ok
PebGpa oxnaxaeHun

reHepatopa

Pexyneparop

HroxexTop Tonnusa

"N Kamepa
cropanus

Typ6uHa

o Ilymo pazeumun. MI'TY na pvinke Poccuu.

o Konuyenyua MI'TY. Ilpeumywecmea MI'TY.

e QOnucanue KOHCmMpyKuuu.

O

© O O O O O

O

Typoozenepamop.

Kamepa czopanus.

Pexynepamop.

Cucmema ymunuzayuu menia ¢ KOmMaiom Yymuau3amopom.
Macnocucmema.

Tonnuenasa cucmema.

Cunoeas rnekmpoHuKa.

Hughposas cucmema asmomamuueckozo ynpasieHus ¢ NOJIHOU

omeemcmeennocmoio muna FADEC (FUUL AUTORITY
DIGUTAL ELECTRONIC CINTROL).

Cucmema 6030yuiH020 0X1aXHCOCHUAL.

o Ilpeumywiecmea MuKpomypoOUHHbBIX YCHIAHOBOK.

o Texnuueckue xXapakmepucmuKku.



3. KoHuenuus
BbICOKOOOOPOTHOIO
MHUHUTYpOOTreHeparTopa
aaa MI'TY
(2 uaca).

e Texnuueckue mpedosanus K munumypoozenepamopy oas MI'TY.
o Ilapamempul cOBPEMEHHBIX 8bICOKOIHEPZEMUUECKUX MACHUMO8.

o  @Daxmopwl, onpedenaloujue XapaKkmepucmuKy u napamempol
CUHXPOHHOU MAWUHBL C ROCIMOAHHBIMU MAZHUMAMU.

e Buibop ocrosHnbix 2eomempuueckux pazmepos mypoozenepamopa.

e Bwibop ouamempa pomopa.

e Buwibop ghaznocmu, nonrocrocmu u ypoeHsa numaoulezo HanPA}CeHus.
e Bwuibop uucna 3you06 cmamopa.

®  Bovibop nuneiinoii Hazpy3Ku u UHOYKUUU 8 6030YULHOM 3a30pe.

o Bausnue o6vema maznumos na napamempbsl cenepamopa.


http://4.bp.blogspot.com/_mrpfF8m5UYM/R-bJk95cqxI/AAAAAAAADmQ/tvHNcC_S41I/s1600-h/1-microturbine.jpg

4, MexaHu4ecKue
OrpaHuYeHus JJIsl
BbICOKOOOOPOTHBIX
TypOOreHepaTopoB
(2 uaca).

239.015 3576 6913 10250 13587
1908 5244 8581 11918

d I(oucmpykuu}l pomopa cpaduajlbnbm Hamazrnuvueanuem noCmMmoOaAHHbIX
MACHUMOG.

e Kpumepuu npounocmu danoasxcno2o yuaunopa pomopa. Obecneuenue
MOHOJTUMHOCIU KOHCMPYKYUU.

e Pewienue konmakmmuoil 3a0auu meopuu ynpy20cmu Memooom KOHeYHbIX
INNEMEHM08.

o Hccneoosanus Hanpax;ceHHo-0ehopmuposanHo2o cOCMOAHUA U
KOHMAaKMHBIX 0a61eHUIl NO ROGEPXHOCMAM conpsiycenus. IIpounocmuoie
pacuemvl MAZHUMHOU CUCEMbL POMOPA.

o 3asucumocmsv OCHOGHBIX ceomempudecKux pasmepoe cenepamopa om
00nycmwnbtx MAaHZeHUUAIBHBIX MEXAHUUECKUX Hanp;l.)fceuuﬁ.

e Ilpobaemol npu évi60pe HamA208 U NOCAOOK.

e Pacuem KpumuiecKux vacmom 6panuienu.



Crnm-o,25-48000

@®,mnB6

5. Maremarnueckas

®dd

MO/1e/Ib CHHXPOHHOMH

MAIIHHBI ¢ NOCTOSTHHBIMH p—

MATHUTAMMU Smk

g

(2 uaca). vt r e

— |

— |

-16000  -14000 -12000 -10000 -8000

-6000

-4000

-2000

0

40,0C
35,0C
30,0¢
25,0C
20,0¢
15,0C
10,0C
5,00

0,00

o bnok 6600a ucxoOHnwvlx OGHHbBIX.

*  DeKmpomMazHUMHLLIL paciem 00MOmMKU cmamopa.
o Pacuem MazHUMHOU YenU ROCHOSAHHBIX MAZHUMOG.
e Pacuem npu nazpyske.

e Pacuem npu Kopomkom 3amblKaHUU.

o Pacuem yznoevix xapakmepucmux.

o Pacuem xapaxkmepucmuKku Xo10cmozo xooa.

o Pacuem eneuineil xapaKkmepucmuKu.

o Benmunayuonuslit pacuem.

e Tennoeoit pacuem.



6. Pacuer 3JIEKTPOMATHUTHOIO TOJISI
CHUHXPOHHOW MAIIUHbI
C IOCTOSTHHBIMY MATHUTAMU
(2 uaca).

e Oobuue ypasneHus MAZHUMHOZ0 NOJIA 8 INEKMPUUECKUX MAUWUHAX.
e 3adauu u memoowl pacuema MAZHUMHbBIX NOJIeIl.

e Maznummnoe none npu paduaﬂbuom Hamacunudueanuu noOCmMoOAHHbIX
Maznumoe.

o Memoo KoHeUHbIX )JIEMEHM 08.

o Pesxcumnl xo0n0cmoz2o xoo0a, Hazpy3Ku U KOPOMKO20 3AMbIKAHUA.
e Onpedenenue UHOYKMUBHBIX CONPOMUBTEHUT PeaKUUU AKOPA.
e [Tlpubnuscennwlii pacuem napamempoa.

hd Conocmaeﬂeuuepea’yﬂbmamoe C YUCICHHbIMU MEemooamu pacuema.
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7.

11

. onaoe, ]

IlepexoaHblie nmpoueccsl B T 4

CUHXPOHHOM MalllUHE . \\\

¢ BO30Y:K/IeHHeM OT v \\\

MOCTOSIHHBIX MATHHUTOB. 20 /

Pacyer MOMEHTOB npu nmycke

(2 uaca). Mr e ;-5\:
0

e Beoo 6 pabomy manopazmepHnoii 2a30mypouHHoIl yCmMaHoB8KU.
o Tpebosanusa k pabome munu-mypoozenepamopa 6 pex3cume cmapmepa.

e (Ocobennocmu RYCK06020 péescuma CMHXPOHHOﬁ MauwluHol C
NROCMOAHHBIMU MAZHUMAMU.

L ﬂeumymaﬂ U mopmo3nana cocmaenaiouiue spawiarouieco momenma.

Ocobennocmu wacmommo20 nycKda.



8. MHoroda3sHnbie
CHUHXPOHHbIE MAIIMHbI
BO30Yy KIeHUEeM
OT MOCTOSIHHBIX MATHUTOB
(2 uaca).

o Ananu3 evinoIHeHUA mpex-, wecmu- u 0e6AMuUPaA3HbIX 00MOMOK 01
6bICOK0000POMHBIX MUHU-NYPOO2EHEPAMOPO8.

o Ilpeumywecmea u Hedocmamxu.

e Paboma na evinpamumenbHy0 HaZpy3Ky Hpu COeOUHEeHUU 0OMOmKuU
cmamopa é 00Hy, 08e uiu mpu 36e30bl.

o Hccneoosanue 31eKmpoMazHUmMHO20 NOJIA 68 PACHIOYUKE NPU PA3TUUHBIX
6apuanmax Hazpy3Ku.

*  Ananu3z Kpuewvlx pacnpeoeieHus MazHUmHOU UHOYKUUU.
®  QOueHKa 8bICUIUX 2APMOHUYECKUX MAZHUMHO20 N0 .

e Mampuunsie npeoopazoeamenu.
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9. Ilorepu 3HepruM U K.I.1.

13

CMIIM
(2 uaca).

-5.00ms 0.00s 5.00ms

Ilomepu xonocmozo xooa.

Ilomepu 6 cmanu, 6 cnunke u 3y0uax cepoeuHuKa cmamopa.
3asucumocms nomepsv om mamepuana cepoeyHuKa.
Xonoonokamanbvle u 2opauekamanvle Cmaiu, AmMoppHrovie mamepuasl.
Mexanuueckue nomepu.

Ilomepu 6 noowunnukax u nomepu MpPeHus NOBEPXHOCMU POMOpPa o
6030yX.

Hymu CHUJICEHUA nomepb X0,10Cmo2o xoo0a

Oueuka ROGEPXHOCMHbBIX nOMEPb 6 pomope om 6blCUIUX CAPMOHUUECKUX
noas cmamopa u 000a80UHbIX nomeps 6 cepoetmuxe cmamopa om
CAPDMORUUYECKUX ROJIA pomopa.



10. IIpumeHeHMEe HOBBIX

14

MaTepHuaJIoOB sl
BbICOKOOOOPOTHBIX MUHM-
TYpOOreHepaTopoB

(2 uaca).

Bo3moscnocmu xumuueckux u dms‘uttecxux HAHOMEXHO02UL 015
RPpUMEHEHUA HOB8bIX Mamepuaios 6 Muuu-mypﬁozenepamopax
deueumpaﬂus'oeauuoﬁ IHepzemuKu.

Hemaznummbwie cniagvl 07151 0GHOAHCHO20 CIMAKAHA POMOpPA.
Anmugppukyuonnsie nOKpoimusa pomopa.
Amopgpnule cnnaewl 0na cepoeuHuka cmamopa.

Bbtc0K03Hepzem UYeCcKue nocmosaHHble MAZHUMDbL.



11. Pa3mepHbIii
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napaMeTpu4ecKu psj
BbICOKOOOOPOTHBIX MMHM-
TYypOOreHepaTopoB

(2 uaca).

Ilpunyunsl nocmpoenusn pazmepHozo paoa.

Pazmepnulit pao 014 3a0aHHOU YaACHOMBbL 8DAULECHUSA U HARPANCEHUA .
3axkonomeprnocmu usmeHeHus MoOK0O8, NOMOKOB U 0OMONOUHBIX OAHHDIX.
3axkonomepnocmu usmeHeHus TUHEUHOU HAZPY3KU U UHOYKUUU 8 3d30pe.

3al<ouomepu0cmu U3BMEHEHUA n1IOMHoOcCmMmu moka npu B(; =const u
B, = const.

Heooxo0umboie pasmepol NOCMOAHHRBIX MACHUMO0G6.

Pazmepnulil pao npu usmMeHeHUU YACMOMbl 8PAULEHUSL.



12. IIpoexTsl
BbICOKOOOOPOTHBIX MUHH-
TypOOreHepaTopoB il
(2 uaca).
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Typoozenepamop onsa manoii IHepeemuku mouwiHocmoio 6,0 MBm,
12000 mun’™.

Buvicokoooopommnoii mypoozenepamop mouwinocmuto 1000 kBm ons
2azomypounnout ycmanoeku I'TY-1C npouzeoocmea @I'YII «MMIIIT
Canrom».

Buvicokoobopocmmnoii cenueswtii mypoozenepamop mouwipocmavio 420 kBm,
-1 o o
30000 mun 013 amoOMHBIX CIMAHYUIL MAIOU MOWHOCU.

Munumypéozenepamop mowinocmuio 250 kBm, 48000 mun™ ona
manopazmepHuoiut zazomypounnou ycmanoeku MTI-250 npouzeoocmea
Dryil « YAII I'uopasaukay.

Cpaeuenuepasﬂuunbtx cucmem OXJaxcoeHus.

Hepcnekm Uebl oceoernu.



3. YYEBHO-METOAUYECKOE OBECIIEYEHHUE KYPCA

1. MaTepuajibHOe o0ecnedeHre Kypca, TeXHHYeCKHe CPeAcTBA 00y4eHus U
KOHTPOJISA

Ha nexkumoHHBIX 3aHATUSAX HCHOJIB3YIOTCS KOMIIBIOTEPBI ISl OOy4deHHUs
METOIO0JIOTUN IIPOEKTUPOBAHHUS C IPUBJIICUCHUEM COBPEMEHHBIX AHATUTUYECKUX U
YUCJICHHBIX METOAOB pacyera, IBYX- U TPEXMEPHOI'O0 MOJCIMPOBAHMA, JAIOLIUX
BO3MOXHOCTb ~ IIOCTPOUTH  JOCTATOYHO  IOJHYK)  MOJENb  HCCIELYyEMOU
KOHCTPYKLMH, IPOBECTU YMCIICHHBIN SKCIIEPUMEHT JJIsl BBISIBJIEHUS] OCOOEHHOCTEN
€€ MOBEJEHUS U BBINOJHUTH OOOCHOBAHHYIO KOPPEKTHUPOBKY Y3JIOB M 3JIEMEHTOB

MallINHEI.

[Ipy  BBIMOSHEHWHW  JUIUIOMHOTO  TPOCKTHUPOBAHHS  MPOTPaAMMHBIMHU
cpenctBamu  tuna ELCUT, kommiexkcHbiMu makeramu mporpamm  ANSYS,
CEDRAT w gp. MoaemupyroTCs 3adavd, CBS3aHHbIE KaK C KapTHHAMH
AJIEKTPOMATHUTHBIX MOJIEH, TaK U ¢ HAPSHKEHHO-e(hOPMUPOBAHHBIM COCTOSTHUEM
BPAIIAIONTUXCSI JIEMEHTOB KOHCTPYKITHH.
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