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MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

HucuunnvHa — «llnesmamuyeckutl npueoo u cpeocmeda  aemoMAamuKu»
ABJISICTCS JUCIUIUIMHOW BAPUATUBHOW YACTH.

PabGouast mporpamma cocTaBieHa B COOTBETCTBHM C TpPEOOBaHUSIMHU
denepaqbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTENbHOTO CTaHAapTa  BBICHIETO
oOpa3oBaHMs 10  HampaBleHWIO  MOATOTOBKM  OakamaBpmata  13.03.03
DHEpPreTuyeckoe MAaIlIMHOCTPOCHUE, YTBEPXKIECHHOIO MNpHUKa3oM MUHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit @enepannu ot "1" okTs16ps 2015 r. Ne 1083.

Henabio ocBoeHUs TMCUMILUIMHBI SIBJsIeTCSl: (OPMUPOBAHUE KOMILIEKCA
0a30BBIX 3HAHUI, MPEJICTABIICHUNA M HABBIKOB, CBSI3aHHBIX C OCHOBaMHU pabOyero
MPOIIECCA B COBPEMEHHBIX CHCTEMAaX IMHEBMATUYECKUX IPOBOJOB, METOAAMHU HX
MOJICIMPOBAHUSI,  OCHOBHBIMH  JTalamMd  MPOEKTUPOBAHUS,  CHOcoOaMu
AHAJIMTUYECKOW OIEHKM Ta30JlMHAMUYECKUX XapaKTepUCTHUK W IapaMeTpOB
TEXHUYECKOTO COBEPIICHCTBA MHEBMATHYECKOT0 000PYI0BaHUS

3axauu:

1. [TocTaHoBKa, MJIaHUPOBAHUE u MIPOBEJICHUE HAy4HO-
UCCJIEIOBATenbckUX PA0OT TEOPETUYECKOr0 M MNPHUKJIAAHOTO XapakTepa Mpu
pa3pabOTKE HOBBIX W  ITHEBMOArperaTtoB; pa3pa0OTKa  MEPCHEKTHUBHBIX
KOHCTPYKIIMH MTHEBMAaTUYECKUX MAIINH, CACTEM U 000pY0BaHMUS.

2. Coznanre NpuKIagHbIX POrpamMM pacuera TeueHUu padoyeil cpeabl B
MMHEBMATHYECKUX MaIllIMHaX, CHUCTeMaxX M O00O0pYyJI0BaHWU; pa3pabOTKa Mojemeit
bu3MYecKUX MPOIECCOB B COBPEMEHHBIX YCTPOMCTBAX CHUCTEM IMHEBMATUYECKHX
npuBonoB  (Cl'ullllp)  cmeurexHuku;  pa3pabOoTKa  HOBBIX  METOJIOB
DKCIIEPUMEHTAIBHBIX HCCIIEIOBAHU CT ullllp; aHAJIN3 pE3yabTaToOB
uccienoBanuiit Cl'ullllp u ux o6o0meHue.

Ilepeyenn pe3yabTaTOB 00Y4eHUS

[Tponecc M3yueHus: AUCHUILIMHBI HaMpaBiieH Ha (POPMUPOBAHUE DJIEMEHTOB
CHEAYIOIINX KOMIIETEHIIHM.
[Inanupyembie pe3ynbTaThl OOYUEHUS M0 AUCIUTIINHE

dopMupyembie

No Kon 3HaTh Ywmetp Bnaners
KOMIICTCHITHH

1 | TOTOBHOCTBIO [IK-9 | o meTomax pa3pabarsIBaTh HaBbIKaMU
pa3palaTbIBaTh rpadIecKoro MEPCIICKTUBHBIC MIPUMCHCHHUS
Y IPUMEHSATH MIpeICTaBICHUS MTHEBMATUYECKHE METOJIOB
sHeprorpdextn 00BEKTOB CXEMBI rpadguaeckoro
BHBIE MAIITUHBI, HEPTETHYECKOTO MIpeICTaBICHHS
YCTaHOBKH, MAaIIHHOCTPOCHUS, 00BEKTOB
JIBUTATEIH U CXeM U HHEPreTHYECKOTO
anmapaTsl 1Mo COBPEMEHHBIX MaIIHHOCTPOCHHUS,
MIPOU3BO/JICTBY, CUCTEM U arperaTron CXEM U CUCTEM
peoOpa3oBaHu SHEPreTHYECKUX
10 U YCTaHOBOK,
OTpeOIECHUTO 2JIEMEHTOB
pa3IMYHBIX THIPOITHEBMOABTOM
dhopm sHEpTUN aTUKH U

BCIIOMOTaTEIbHBIX

yCTpoHcTB (0aku,
GUIBHTPHI,




TEMI000MEHHUKH )
cocoOHocTeio | [IK-13 | o mpuHIMmax OCYIIECTBIISATh Hasikamu
OCYIIECTBIATh NEUCTBUS U MOHTaKHO- MOHTaKHO-
MOHTaKHO- KOHCTPYKLIUU HaJIaJJOuyHble paboThl | HaJaJ04YHBIX pabOT
HaJIaJ0YHbIe COBPEMEHHBIX MEPCIEKTUBHBIX Ha 00BEKTaX
paboThl Ha CUCTEM U arperaroB | MHEBMaTHYECKUX npodeccuoHanbHO
00BEKTax HHEPreTUIECKUX CXEM CIIEUUAIBHBIX | i ACATEIbHOCTH
npodeccuonanb YCTaHOBOK, CHCTEM | MAalIUHOCTPOUTEIbH
HOM yIIPaBICHUS BIX U aBUAIIHOHHBIX
NeSITeNIbHOCTH CHEITEXHUKH; THIPOCUCTEMBI;

OCHOBBI TEOPUHU

MIPOEKTUPOBAHUS

aBTOMATH3HPOBAHH

bIX THEBMOCHCTEM

U UX YCTPOUCTB

2 | cnocobHocteto | I1K-14 | ocHOBBI HCHBITAaHUHN | Y4acTBOBATh B METOAaMU
OCYIIECTBISTh ABTOMATH3UPOBAHH | MCIIBITAHUSX CEPBHCHO-
CEpBHCHO- bIX IHEBMOCHUCTEM | OOBEKTOB AKCILTyaTaI[MOHHBIX
9KCILTYaTaliOH U UX YCTPOHCTB; npodeccnoHaabHON | paboT Ha 0OBEKTax
HbIe paboThI HA NESITENIbHOCTH 110 npodeccuoHanbHO
00BEKTax 3aIaHHOM ITporpamMMme | i IeATeIbHOCTH
npogeccuoHalb
HOU
JeSITeNIbHOCTH
Coaep:xaHue pa3ieioB TUCUUIINHBI
No | HaumeHnoBaHue u copepxanne pa3iesioB
1 | OcHOBBI TEpMOIAMHAMHYECKHX " puznaecknx NMPOLECCOB B

NMHEBMATH4YEeCKNX NPUBOAAX.

Knaccudukanus mnHeBMaTuyeckux cucteM. lIpenmyrecTBa W HEIOCTaTKU
MHEBMATUYECKUX cucteM. l[IpumeHeHHe NHEBMaTHYECKHX cHCTEM. (OCHOBHBIE
IapaMeTpbl MIHEBMATUYECKUX YCTPOWCTB: YCIOBHBIN ITPOXO/, AUAINA30H JaBICHUM,
pacxoaHasi XapaKTEepUCTUKA, YIPABISIONICE YCHINE, MapaMeTpbl BBIXOAA, YTCUKHU
BO3/yXa, BpeMs cpabaThiBaHUs, YacTOTa BKIIOUCHUH, HaJIEKHOCTb MPUBOJA,
rabapuTHble  XapakTepucTuku. (OCHOBHBIE TIapaMETpPhl CXKaTOro  BO3/AyXa.
Knaccudpukanuss  nmHeBMaTH4YeCKUMX  NpuBOJOB.  OCHOBHBIE  TapaMETpPhI
MMHEBMATUYECKUX MTPUBOJIOB.

OCHOBHBIE 3aKOHOMEPHOCTH TE€UYEHHS Tra3a B MPOTOYHOW YACTH IMHEBMATUYECKOTO
npuBoaa. OCHOBHBIE TMPOLIECCHI B MHEBMATHYECKUX MPUBOJIAX: H30XOPHBIN,
1300apHBIH, HM30TEPMUYECKUH, aanabaTHYECKUH, MOJUTPOITUYECKUIA.
[Tpubnvk€nubie pacuéThl TEUYEHHs] Ta3za B TPYOOIPOBOJIC: TEUEHHE raza uepes
MECTHBIE COMNPOTHUBIICHUS, MEPEXO] M3 IMOAKPUTHYECKOTO PEXKUMA TEUCHHS K
HaJIKPUTHYECKOMY PEXKUMY TCUCHUSI.

OCHOBHBIE DBJIEMEHTBl CHUCTEMbI TMOATOTOBKM CXATOTO BO3/yXa: U3YUYEHHUE
XapaKTEPUCTHK M KOHCTPYKIMM TEIJIOOOMEHHUKA, BJIATOOTICIHTENSA, PECUBEpA,
PENYKIIMOHHOIO  KJIamaHa, MacjopacnbuiTens. Bompockl  skcmutyaraiuu
MMHEBMATUYECKUX TPUBOJOB IMPU IMPUMEHEHUH OCHOBHBIX JJIEMEHTOB CHUCTEMBI
MOJATOTOBKM CXATOTO BO3AYyXa. YCTPONCTBO IEHTPOOEKHOrO0 KOMIpeccopa.
Metonuka pacuéra IEHTPOOEKHOro KomIipeccopa. M3ydeHue KOHCTPYKIIMM
HEHTPOOEKHBIX KOMIIPECCOPOB. Y CTPOMCTBO 0ceBoro Komipeccopa. Oco6eHHOCTH




TEYCHHS B IIOCKOW PEmETKe MpH OOJBIIMX JO3BYKOBBIX CKOPOCTSAX. MeToauka
pacu€ra oceBbIX KoMIpeccopoB. (OCHOBHBIE OCOOCHHOCTH XapaKTEPUCTHK
KOMIIpeccopoB. be3pasMmepHble W TpHUBEIEHHBIC XapaKTCPUCTHKU. BiwmsHue
W3MCHEHHUSI XapaKTePUCTUK CBOWCTB Tra3a Ha paboTy KomrmpeccopoB. Pabora
KOMIIpECCOpa Ha CeTh. 3aJadyl W OCHOBHBIE CIIOCOOBI  PETYIUPOBAHMUS
KOMITPECCOPOB.

IIneBMoOOOOpYyAOBaHME. KoHcTpyknus u pacuér.

N3ydyeHne OCHOBHBIX THUIIOB MHEBMOJIBUTATENIEW ITOCTYNATEIbHOIO JBUKCHUS.
Knaccudukanus MOpHIHEBBIX MHEBMOUMIMHAPOB. M3yueHue KOHCTPYKUHMA
MHEBMOIMIMHAPOB. llopiiHEBbIE NO3WLMOHEPHI — W3YYEHHE KOHCTPYKIIHMA
OCHOBHBIX THUIOB NO3UIHUOHEPOB. Pacuér nHeBMOIMIMHAPOB. HM3ydyeHue
KOHCTPYKIIMM W pacy€éT MeMOpaHHBIX mHeBMojBurateneil. IloBopoTHbie
MTHEBMOJIBUTATENId — KJIacCU(UKAIMS, W3YYCHHE OCHOBHBIX THIIOB MOBOPOTHBIX
nHeBMoaBurarenei. OCHOBHBIE MAPAMETPBI THEBMOJBUTATEIIEH MTOCTYIATEIBHOTO
JBUKEHUA. BoIpochl TEXHMYECKOW HKCIUTyaTalld, OOCIY)XKMBaHUS W PEMOHTA
ITHEBMO/IBUTATEIICH.

Knaccudukanus, wu3ydeHUE OCHOBHBIX THIIOB IOBOPOTHBIX ITHEBMOMOTOPOB:
IJIACTUHYATHIE, IIECTEPEHHBIE, TOPLIHEBBIE, MEMOPAHHbBIEC, BUHTOBBIE, TYPOUHHBIE.
KoHcTpykmss ¥ pacyéT  IHEBMOMOTOPOB. OcHOBHBIE ~ TapaMeTpsl
IIHEBMOJIBUTATEICH  IIOBOPOTHOIO  JBWIKEHHsS.  BOmpocsl  TEXHHUYECKOU
DKCIUTyaTalny, OOCITy)KMBaHUS M peMOHTa MHeBMojBurarencit. I[IpuMenenue
THEBMOMOTOPOB. M3ydueHne COBpEeMEHHBIX KOMOWHUPOBAHHBIX MHEBMOMOTOPOB.
OCHOBHBIE IPEUMYIIIECTBA U HETOCTATKH KOMOMHUPOBAHHBIX THEBMOMOTOPOB.
[TueBmaTuueckue pacnpeaenurenu. Krnaccudukanuss mo BugaM yNpaBieHUS.
M3YYEHHE OCHOBHBIX THUIIOB ITHEBMATUYECKUX pacnpenenurtesed. KoHCTpykuus u
pacyér ITHEBMATUYECKUX pacrpenenuTene. OcHOBHBIE napaMeTpbl
MMHEBMATUYECKUX pacrpenenurencii. Bompockl TEXHUYECKOW SKCIUTyaTallWH,
oOCIy’KMBaHUS W PEMOHTA IMMHEBMATUYECKUX pacnpenenutencid. I[Ipumenenue
MMHEBMATUYECKUX  pACHPEACIUTENC. AKTUBHBIM M  IMACCUBHBIM  KJIamaHbI
yOpaBJeHHs. YIUIOTHEHMS B IHEBMATHYECKUX pacnpeaenutensx. OCHOBHbIE
ATarbl 00pabOTKU TMJIb3bl U 30JI0THHKA THEBMATUYECKOTO PACTIPEICIUTEIS.
[IponopuvioHalIbHBIE MHEBMaTH4eCcKue pacnpenenurenu: IOIY  Tuma coro-
3aCJI0OHKA, CTPYWHBIN pacrpenenuresb. KOHCTpYKIHS U pacyéT NMHEBMATUUYECKUX
IIPONIOPLIMOHAIIBHBIX pacrpenenuTenei. OcHoOBHBIE IapaMeTphl
MIPOIMOPUMOHAIBHBIX MTHEBMATUUYECKUX paclpeaenuresiel. Bonmpocel TEXHUYECKON
IKCIUTyaTaru, 00CITy)KUBAaHUS M PEMOHTA MPOMOPITMOHAIBHBIX MTHEBMATHUYECKUX
pacrpenenmTenci. IIpumenenue MPOMOPUHUOHAIBHBIX MTHEBMATUYECKUX
pacnpenenuteneid. KoHCTpyKuus 1 pacu€r npoOTOYHOM YaCTHU MPOIOPLUHAOHAIBHOTO
IMHEBMAaTH4YECKOro pacnpeaenurens B coBpemeHHbIXx CAD makerax: Ansys CFX,
Cosmos Flow Works. N3yueHust OCHOBHBIX 3TaroB pacyéra, MpOBEJACHUE U aHAIU3
pe3ynbTaToB pacuéra B mMaremaTuueckux makerax Maple, Mathcad. Ilapamertpsr
TeueHHus] Bo3ayxa. OCHOBHBIE NMPEUMYLIECTBA M HEIOCTATKH ITHEBMATHYECKHUX
MPONOPLUHOHAIBHBIX pacrpeaenuTenci. XapakTepUCTUKU MPONOPIUOHATBHBIX
ITHEBMATUYECKUX pacrpenenuTenei: CTaTUYECKHUE " JUHAMHYECKUE
XapaKTEPUCTUKH.

[TneBMaTHueckue KiamaHbl HampaBisiiomend anmapaTypsl. Kiaccudukanms
KJIAAaHOB HAIpPAaBISIIOIIEH ammapatypbl: OOpaTHBIM KJamaH, yNpaBlsieMblid U




HEYIIPAaBIIEMBIM NPEIOXPAHUTENBHBIE KJIalaHbl, MTHEBMOApOccenb. KoHCTpyKuus
M pacuy€T  MHEBMATUYECKMX  KianaHoB.  OCHOBHBIE  XapaKTEPUCTUKU
ITHEBMATHYECKUX KianaHoB. OCHOBHbIE MapaMeTpbl MHEBMATUYECKHX KIIAMAHOB.
Bompockl  TEXHMYECKON  AKCIUTyaTalluM,  OOCIYXUBaHHMS M PEMOHTA
ITHEBMAaTUYECKUX KIanaHoB. [I[puMeHeHrne MHEBMAaTHYECKUX KIIAITaHOB.
Knaccudukanus ymioTHEHWH: YIUIOTHEHHUS TIOJBWDKHBIX W HETOJBHYKHBIX
COEIMHEHUI: KOJIbLIa KPYTJIOr0 M MPSIMOYTOJIBHOTO CEYEHUs, 3AIIUTHBIE KOJIBLIO,
MAaH)XE€Tbl M IIEBPOHHBIE KOJbLA, METAJUIMYECKHE YIUIOTHUTEIBHBIE KOJIbIIA.
OcCHOBHBIE TEXHUYECKHE TPEOOBAHMS K YIJIOTHUTEIbHBIM KaHABKAaM YIUIOTHEHUU.
Bompochl  TeXHUYECKOW  AKCIUTyaTallMM,  OOCIYXHBaHMS M PEMOHTA
VIUIOTHUTENBHBIX COEAUHEHUN. V3yueHue OCHOBHBIX THIIOB COEIUHEHHIA
apMaTypbl THEBMATHUKHU.

leas u coctaB uHbopmanmoHHoi TexHuku. [Ipubopbl u mpeobpazoBaTeny,
WCIIOJIB3YEMBIE UI W3MEPEHUs NaBJICHUSA. TE€XHUYECKHE CPEACTBA HU3MEPEHUS
TeMneparypbl. TexHudeckne cpeacrsa u3Mepenus pacxona. Cpencrsa n3MepeHus
(U3UKO-XUMHUUYECKUX CBOMCTB KUAKOCTU U raza. [logkmoueHue nHGopMaiimoHHOM
TEXHUKH K aBTOMAaTU3UPOBAHHOM CHCTEME YyIpaBieHUs. BTopuuHble MNpuOOpHI
MH(OPMAIMOHHOW CUCTEMBI THEBMOABTOMATHKH.

[ear u coctaB cuctembl anreOpsl joruku. Kiaccudukanus cucteMbl anreOpsl
JIOTUKU: ITyTE€BBIE U KOHEYHBIE IIEPEKIIF0YATEIN, BXOJIHBIE YCTPOUCTBA U BBIXOHBIC
YCTPOMCTBA — pydYHbIE M AaBTOMATU3UPOBAHHBIC, YCTPOMCTBA 0OpPabOTKU
uH(pOpMallMU, 3JIEMEHThl aireOpbl JOTUKU HHU3KOIO, CPEIHEr0 M BBICOKOTO
JABJICHUM, TOPAMOK pa3pabOTKM MHEBMATUYECKUX MPUHIUIHAIBHBIX CXEM.
TpeGoBaHusiM K cHCTeMaM  yMpaBleHUS  anreOpbl  JIOTUKH.  Ammapar
MaTEeMaTUYECKON JIOTMKU M (DYHKIIMU NBYX MepeMeHHbIX. OCHOBHBIE MapaMeTphbl
anreOpbl  JIOTUKH. Bompockl TeXHMYECKOW SKCIUTyaTalld, OOCIYKMBaHUS U
pPEMOHTa »JJIEMEHTOB anreOpbl JIOTUKU. [IpuMeHEeHHe OCHOBHBIX JJIEMEHTOB
anreOpbl JIOTWKU. JIorMuecKkue KiamaHbl YNPaBICHUS: «U» U «uim». W3yueHue
KOHCTpyKIMu. Peanuzaums norudeckoil crpoku. I[Ipubopbl yHUBEpCaIbHOM
CUCTEMBI AJIEMEHTOB IPOMBIIIUIEHHON THEBMOABTOMATHKH.

TexHuka mMONydYeHUST W TNpPUMEHEHHE Bakyyma. KolaudyecTBeHHass OILIEHKA
repMETUYHOCTH BaKyyMHOW cuUcCTeMbl. MeToabl OOHapy>KEHHsI MECT HaTEeKaHUS.
Teueunckarenu. OCHOBHBIE TpeOOBaHUS K BaKyyMHBIM cHCTeMaM. Marepuabl
BaKyyMHBIX CHCTEeM. BOIMpOChl TEXHMYECKOW JKCIUTyaTallid, OOCITYXKWUBaHUS U
PEMOHTa DJJIEMEHTOB BAKYyMHOM cuCTeMbl. [IprMeHEeHHEe OCHOBHBIX JJIEMEHTOB
BAKYYMHOM cucTeMbl. KOHCTpYKIIMSA M pacUYET 2JIEMEHTOB BAKYYMHBIX CUCTEM.

[TogpobHOE coaepkaHue UCUUIUIMHBI, CTPYKTypa Y4eOHBIX 3aHATHI,

TPYAOCMKOCTb HM3YUCHHA AJUCHUIINIMHBI, BXOAHBIC W HCXOAAIINC KOMIICTCHIHH,

YpPOBEHb OCBOEHHMS, ONpeaeisieMblii »TanoM (OPMHUPOBAHUS KOMIIETEHLIUMH,
y4e0HO-METOINYECKOE, uH(dOopMaImOHHOE, MaTepUaIbHO-TEXHUYECKOE
o0ecrnieueHre y4eOHOro npolecca U3JI0KeHbI B padoueil mporpaMme JUCIUILINHBI.




