[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Makcumos Anekceli bopucosuy

[lomxwocTs: AvpexTop AenapTamegis i ACRFPEF RIS ARARIT Y BBICIIIETO OBPA3OBAHMSI POCCHIACKOI E/EP AL

[ata nognucanus: 18.09.2025 13:21:35
VHMKanbHBI np orpmﬁ%%ﬂ@{% FOCYJAPCTBEHHOE ABTOHQMHOE OBPA30OBATEJIBHOE YUPEXXJEHWE BBICIIEIO OFPA3OBAHNSI

8db180d1a3f02ac9e60521a567274273VEIEKOBCKUM IQIMTEXHUYECKUY YHUBEPCUTET»

(MOCKOBCKWMH ITOJIUTEX)

(DaKYJ'[bTET XUMUYECKOU TeXHOIOTUU U OMOTeXHOJIOIMH

PABOYAMA ITPOI'PAMMA JNCIHUIT/INHBI

«KOHCTPYKTOpPCKO-TeXHO/I0rHYecKoe obecrneyeHne MPOeKTUPOBaHUSA
MAaLIUH 0TPAC/TIN»

HamnpaneHue noAroToBKW/CrieliaIbHOCTh
15.03.05 KoHCTPYKTOPCKO-TeXHO/IOTHYecKoe odecrneyeHHue
MAaLIMHOCTPOUTE/IbHBIX MPOU3BO/CTB
[Tpoduns/cnerpanu3zanys
CpeacTBa aBTOMAaTH3aI[UHM U 0a3bl AAHHBIX /1A MPOEKTHPOBAHMS
TeXHO/IOTHUeCKHUX MPOU3BO/ICTB

Keanmudukarys
bakanasp
dopmbl 0OyueHust
OuHo-3a0uHasn

Mocksa, 2025r.



Pa3paboTunk(u):

JIOLIEHT Kad. «AmmapatypHoe o)opM/IeHHe U aBTOMaTU3aL[|s TEXHOJIOTUYeCKUX TIPOU3BO/ICTB
uMeHu nipodeccopa M. b. I'eHepasoBa»,

K.T.H., JOL[€HT %’LZ% /H.C. TpyTHeB/

Cor/iacoBaHo:
3aB. Kadespoii «AmnmnapaTypHoe opOpM/IeHHEe U aBTOMaTH3aLysl TEXHOJIOTMUeCKUX POU3BO/ICTB
rMenu ripodeccopa M. b. I'eHepanoBa»,

o i .
- (7P
L'wﬁ.jiﬁ.f}
K.T.H., ! /A. C. KupcaHos/

O coBepIIIeHCTBOBaHNN HOPMAaTUBHOT'O U yueGHO-MeTO/IecKoro obecreueHust 06pa3oBaTeIbHOTO IIpoLiecca
Ucn.: T.C. JleyxunHa
na 2098248



CopepxaHue

1. Llenu, 3aaun ¥ T/IaHUPYyeMble pe3y/IbTaThl 00yUeHust M0 AUCLIUTIIHE

4

2. MecTo JUCLATIIMHBI B CTPYKType 00pa30BaTe/IbHOM ITPOrpaMMbl 4

3. CTpyKTypa U cofiepKaHue IUCLUIUIMHBL 4

3.1. Bugpl yueb6HOM paboThI U TPYJOEMKOCTh 4

3.2. Tematyueckuy 1iaH U3ydeHus AUCLUATLIAHbI 6

3.3. CopepxaHve IUCLATIUHBI 7

3.4. TemaTvKa CeMUHApCKUX/TIPAKTUUECKUX U JTabOpaTOPHBIX 3aHSITUI 7

3.5. TemartuKa KypCOBBIX IMPOEKTOB (KypCOBBIX paboT) 7

4. YueGHO-MeToAIeCcKoe 1 MH(POPMAIMIOHHOe 0becrieueHue 7

4.1. HopwmartusHble foKymMeHTbI U ['OCTb17

4.2. OcHOBHad MTeparypa 7/

4.3. [lornoysiHUTebHAas nuTeparypa 7/

4.4. DneKTpoHHbIe 0Opa3oBaTe/bHbIe peCcypchl 8

4.5. JluileH3MOHHOEe U CBOOO/IHO pacIpoCTpaHseMoe ITPOrpaMMHOe
obecrieueHue 8

4.6. CoBpemeHHbIe podheccroHaNbHbIe 0a3bl JaHHBIX U

I/IHCIJO]_)Ma]_[I/IOHHbIe CIIpABOYHbIE CUCTEMBI 8

5. MareprabHO-TeXHUUeCKoe o0ecrieueHrie 8

6. MeTtoauueckre pekomMeHaaluu 8

6.1. Metoguueckrie peKOMeHJaLMK J/Is1 TperojaBaTe/isi 10 OpraHy3aLyn
oOyuenusi 8

6.2. MeToquueckuie yKa3aHUs it 00OyUarOIXCs TI0 OCBOEHHIO
JTACLIUTITAHBI 8

7. @PoH/1, OLIEHOYHBIX CPe/iCTB 9

7.1.  Metoapl KOHTPOJIS 1 OL[eHMBaHKSI Pe3y/IbTaTOB 00yUeHMUsI 9

7.2. lllkama v KpUTEepPHH OLIEHWBAHHUS Pe3y/IbTaTOB 00yUueHUsI9

7.3. OueHouHble cpenctBa 9

O coBepILIEHCTBOBAHUH HOPMaTHBHOTO U yueGHO-MeToqiueckoro obecrieueHust 06pa3oBaTe/IbHOrO Mporjecca

Ucn.: T.C. JleyxunHa
na 2098248



4

1. Ilesn, 3aauu U IVIAHUPYeMbIe Pe3y/IbTaThl 00yJYeHus M0 AUCIUIIMH

K OCHOBHBIM LIe/IIM OCBOEHUSI AWUCHUIUIMHBI  «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOe
obecrieueHre MPOEKTUPOBAHMUS MAIIIMH OTPAC/IN» CIeyeT OTHECTH:

— ¢QopmupoBaHWe 3HaHMH O [AWHAMUUECKUX pacyeTax MallUH XUMHUYECKUX U
He()TeXUMHUUECKUX TIPOM3BO/ICTB, O00ECMeUMBAIOIIMX HAJEKHOCTh M CTaOUIBHOCTH PabOTHI
TEXHOJIOTUUECKOTr0 000py/J0BaHHS;

— TIOJTOTOBKA CTY/AEHTOB K [eITeJbHOCTH B COOTBETCTBMM C KBa/MM(UKALMOHHOW
XapaKTepUCTUKOW CIIelMalicTa [0 HarpaB/ieHU0, B TOM uucjie (opMUpOBaHWE YMeHUH
UCC/IeI0BaTh (YHKIMOHUPOBAHKME 3JIEMEHTOB M Y3/I0B MAIIMH XMUMHYECKUX U HeTeXUMUUeCKHX
TIPOW3BO/ICTB, BBITIOJTHEHHE PACUYETOB HA MPOYHOCTD, JKECTKOCTh U BUOPOYCTOWUHMBOCTD 3/7IEMEHTOB
MallIMH C Y4eTOM JUHAMHUUEeCKUX Harpy30K.

K OCHOBHBIM 33aJjauaM OCBO€HMs [JUCHUIUIMHBI «KOHCTPYKTOPCKO-TEXHOIOTMUECKOEe
obecrieueHre MPOEKTUPOBAHMUS MAIIIMH OTPAC/N» CIeAyeT OTHECTH:

— OCBOEHME MEeTO/I0/IOTHUH TIPOBE/IeHNs aHa/T|3a IMHAMUKY MallliH U UX TIPUBOJIOB;

— OCBOEHHE METOAWK ONTHMHU3ALMOHHOTO TIPOEKTUPOBAHMS MAIMH XUMHUECKUX U
He()TeXMMHUUECKHX TIPOU3BO/ICTB;

— OCBOEHHE METO/IOB pacueTa Ha MPOYHOCTh, KECTKOCTb U BHOPOYCTOWUHUBOCTH 3/1€EMEHTOB
MAIIIMH C YYeTOM AWHAMUUECKUX Harpy30K.

ObOyuenne 1o  aucuurimHe  «KoHCTpyKTOpcko-TexHosoruueckoe — obecrieueHue
MIPOEKTUPOBAHMSI MaIllMH OTPAC/K» HampaBjeHO Ha (OPMUPOBAaHHE Y OOYUarOIMXCS C/IeAYIOIINX
KOMIIeTeHI[1H:

Ko/ 1 HauMeHOBaHHe KOMIIeTeHLU NHpuKaTopbl JOCTH)XKEHUsA
KOMIIeTeHI{UH!
OIIK — 3 Crioco6GeH BHe[pATb U OCBaMUBATh NOTIK-3.1. 3Haer cmocoObl BHeApeHUs U
HOBOe TeXHOJIOruueckoe 060py/joBaHue OCBOEeHUS HOBOI'0 TeXHOJIOTMYeCKOro
obopyIoBaHus
NOIIK-3.2. IIpumensier 3HaHUSA o
BHE/IDEHHUIO " OCBOEHHIO HOBOI'O

TEXHOJIOTMUeCcKoro 060py/joBaHUs
NOIIK-3.3. [IpumeHsieT 3HaHUSA 110 OCBOEHUIO
HOBOT'0 TEXHOJIOTMUECKOro 060py/j0BaHUs

OIIK — 9 CriocobeH yyacTBOBaTh B MOIIK-9.1. 3HaeT TpeboBaHus K pa3paboTke
pa3paboTKe MPOEKTOB U3/e/THi MPOEKTOB ~ W3[eJIUA  MAIIMHOCTPOEHUS] U
MaIIMHOCTPOEHHS npoUIbLHOTO 000PYJ0BaHHUS
NOIIK-9.2. ITpunumaet ydacrue B
pa3paboTke MIPOEKTOB Y () 1417
MalIMHOCTPOEeHHS u NpoUIBHOTO
obopyoBaHus

MOTIK-9.3. BnazieeT HaBbIKaMU pa3pabOTKH
MPOEKTOB  M3/eMA  MAIlMHOCTPOEHUS U
NpodUILHOTO 000PYZOBaHUS

2. MecTo AMCHMIUIMHBI B CTPYKTYype 00pa3oBaTe/IbHO MPOrpaMMbl
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Hucuuriinza «KOHCTPYKTOPCKO-TeXHO/I0rM4ecKoe obecrieueHve IIPOEKTHUPOBaHUSA
MAalLMHOTPAC/IM» OTHOCUTCS K Y4yeOHBIM [JUCLMIUIMHaM o0si3aTenbHOM Yact Omoka Bl
«ucturnivHel ¥ MOAynW» 0o0pa3oBaTeNnbHOM mporpamMMbl «CpeicTBa aBTOMAaTH3alid U 0asbl
JaHHbIX [UIsi TIPOEKTHPOBAaHUS TEXHOJIOTUYeCKUX [POW3BOACTB»  HampasieHus 15.03.05
KoHCTpyKTOpCKO-TeXHO/IOTHYeCcKoe obecrieueHvie MaIMHOCTPOUTEJIbHBIX TIPOM3BO/CTB,
KBayMuKays (cTereHb) — 6akasaBp.

OcBoenve auCLUIIMHBL  «KOHCTPYKTOPCKO-TEXHO/IOTHUECKOe obecrieyeHre TIPOEKTUPOBAHUS
MalllMH 0TpPaciu» B 7-M U 8-M cemecTpe HeoOXOAMMO /ISl TIOC/IeIYIOLIEr0 OCBOeHHs AUCLATUIIH
«KoMIbroTepHbIM aHau3 ¥ ONTUMM3aLUs 37IeMEeHTOB KOHCTPYKLN», « KOHCTpyrpoBaHue U pacuer
3/IeMeHTOB 000py/j0BaHUsI»,«MaTtepranoBesieHre.» U «/leTaau MalliH 0Tpacin».

3. CTpyKTypa U cofiep)XaHue AUCLUIL/INHbI
OO0111ast TPYZ0EMKOCTD AUCIIUTTUHBI COCTAB/ISIET 6 3aUeTHBIX eANHUIBI (216 yacoB).

3.1 Bwupbl yueOHOI padoThl H TPYAOEMKOCTH

3.1.1. OuHo-3a0uHast hopma oOyueHus

Ne 3 Komuect CemecTpbl
/ Buj yue6HOI padoThI BO
n 4yacoB 7 8
1 | AyauTopHBIe 3aHATHSA 126 63 63
B ToMm uucre:
1.1 | Jlekuym 36 18 18
1.2 | CemuHapckue/npakTHuecKye 36 18 18
3aHSATHSI
1.3 | JlabopaTopHbIe 3aHATHS 54 27 27
2 | CamocTrosnTenbHas padoTa 90 45 45
B ToMm uucre:
2.1 | Joknaz, coobireHue
3 | IIpomexxyTouHas
arrecranus
3auet/mud.3aueT/sK3amMeH IK3aMeH 3K3aMeH JK3aMeH
Hrtoro 216 108 108
3.2 TemaTnuecKui njiaH U3y4YeHUs JUCLUTUINHBI
3.2.1. OuHasi-3a04yHas hopMa oOyueHUs
Ne Pazfenbl/TeMbl TpyA0eMKoCTh, Yac
n/n AUCIUILINHBI AyputopHas padota |
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Bcero CemuHa Camo
p ckue/ CT
MpaKTHY Jlabop | IMpakr |
JIEeKI] ecKie ar Wyecka| oo o
MU | janamus | OPHBIE | o paGot
3aHATU | TTIOATOT a
q OBKa
1.1 MaliHb1 TSt HU3MeIbUeHUs 24 4 4 6 10
MaTepuasioB
1.2 MalivHel ¥ anrnaparsl /s 24 4 4 6 10
paszeneHusi HeOJAHOPOJHBIX CUCTEM
1.3 CMmecuTeny, MUTaTeu U 03aTOPhI. 24 4 4 6 10
1.4 [lutaTenn W [03aTOpPbBl  CBHIMTYUYUX 24 4 4 6 10
MaTepuasoB.
1.5 O6opyzoBaHye 711 IPecCOBaHMSI. 24 4 4 6 10
1.6 [ITHeKOBBIE MAITUHBI 24 4 4 6 10
1.7 Lenrpudyru 24 4 4 6 10
1.8 JKyIKOCTHBIE LeHTPOOE>KHbIE 24 4 4 6 10
cernaparophbl
1.9 @UNbTPHI A1 KUAKOCTeH 24 4 4 6 10
Hroro | 216 36 36 54 90

3.3 CopepxaHue JMCLUIIMHBI

Tema 1. MamuHbI A/11 U3Me/IbYeHUs] MaTepuaioB

ITonssmue o npoyecce usmeabueHus. Xapakmepucmuku UCXOJHOTO MaTepuasna U TOTOBOr'O
MPOAYKTa: MPOUYHOCTb, XPYMNKOCTb, abpa3vBHOCTb, KPYITHOCTb KYCKOB. u3uueckue ceolicmed
MaTepuasa:  BJIAKHOCTb, TUIOTHOCTb, IIOPO3HOCTh, B3pbIBO- U  T0Kapobe30macHOTh,
BOCIIAMEHSIEMOCTh M TeMITepaTyphbl IJ1aB/IeHNS.

Cnocobbl  u3Me/bUeHus:: pa3jaB/ivMBaHue, pacKajbIBaHWe, pa3/iaMbIBaHUE,
WCTUPaHWe, yAap, pe3aHue, pacliuiMBaHue W Pa3MuHble KOMOWHAL[UM 3TUX CTIOCOOOB.
Knaccugukayus usme/ibuumeieti. [Ba TIPUHLIMTIA K1accuukalyu

v3MeJIbuuTesiel — 1o KpPyImHOCTH TI0JTy4aeMoro MpoAYKTa U 1o criocoby usmesnbueHus. IpoOunku
U MeJIbHUIB, MX KaacCU(UKAIUsi U KOHCTPYKTHBHBIE OCOOEHHOCTH.
[TapameTpuueckuii pacuet usmesbunteneid. OrnpeeneHue 3araca MPOYHOCTH.

Tema 2. MalluHbI ¥ aninapaTskl A/ pa3jie/ieHius1 He0JHOPOAHbIX CUCTeM

MailvHbel ¥ anmapaThl AJi Kidccugukayuu ChIyuyuxX MaTepuanoB. OCHOBHbIE TOHSITHS.
Knaccudukaiys MallliH YW anmapaToB /i pa3fefieHus] ChIMyYuX MaTepuasioB Ha (pakLUu.
KoHcTpyKiMy npoceuBarolyx 37emMeHTOB. [lapameTprueckuii U TPOYHOCTHOW pacyéThbl MallliH U
arraparoB [Jis pa3ze/ieHus] HeOJHOPOAHbBIX CUCTeM.

Ob6opyzaoBaHue 711 6030yWHOL cenapayuu MaTepyanoB. PacueT rapaMeTpoB CernapaTopoB.
Tema 3. CmecuTe/1M, IMTATE/IM U 03aTOPHI.

Cmecurerm. OO6mue rmonoxeHus. OlleHKa KauecTBa CMecH. KuHeTMKa Tipoijecca
CMeIIMBaHUs: TIPOLIeCChl CMeIIMBaHUsI B CMECUTEJISIX MepUoMUecKOro U HeTlpepbIBHOTO JeMCTBUSI.
Knaccudukaiusi cmecureneli, OCHOBaHHAasi Ha WCIO/Ib30BaHUM KOHCTPYKTHBHON OOIIHOCTU
O coBepIIeHCTBOBAHMY HOPMAaTHBHOTO U yueOHO-MeToAnueckoro obecreuenysi 06pa3oBaTe/IbHOTO MpoLjecca
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CMecHTenel, UX Ha3HaueHHsl U XapaKTepHbIX 0CO0eHHOCTel paboThI.
[TapameTpuueckuii pacuéT cMecHTesie.

Tema 4. IIutaTenu u A03aTOPbI CBIIMTYYUX MATEPHUATIOB.

Knaccudukaiysi mo3aropoB ¥ nutarenedl. O0BEMHBIA M BECOBOM CIIOCOOBI 03UPOBAHMS.
OueHkKa KauecTBa /103WpOBaHMs. KOHCTPYKLMHM TUTaTesiell W /I03aTOPOB: yCTpoiicTBa 06e3
JBIDKYILlerocsi paboyero opraHa, yCTPOMCTBA C BpalljaTeJbHbIM U TIOCTYTaTeTbHBIM JIBIKEHUEM
pabouero opraHa. Bubpojio3vupoBanre MaTepranoB. TexHUUeCKre Cpe/iCTBa J03UPOBAaHUS KUIKO-
BSI3KMX TIPO/IyKTOB.

PekoMeH/aliK 110 BIOOPY Z03MPOBOUHOI0 000PY0BaHMSI.

Tema 5. O0opyoBaHue AJIsI IPeCCOBaHUS.

ITporjeccel KOMITAKTUPOBAHUS JlaBJIeHWEM: IIpecCOBaHWe B 3aMKHYTBIX MaTpuLiax,
MIPOXO/IHOe TIpeccoBaHWe, TUApPOCTaTHUecKoe rpeccoBaHue. Kraccudukaiysi MNpeccoBOBro
obopy/ioBaHus: TIO BHJY TIPUBOJQA; 10 HAlpaBeHHIO [elCTBYIOIIEro YCWIus; TOo crelyduke
KOHCTPYKLIMH; TI0 CIOCO0Y yTipaB/ieHUs..

TI'uopasnuueckue npeccbl: KOHCTPYKTUBHOE UCIIOJIHEHNe, IPEUMYILeCTBa U HeJJOCTaTKU.

KpusowiunHble npeccbl (KpyBOLLIUMHbIE TabreTouHble MamiuHbl). Lluknorpamma paboThbi
nipecca. PacyeT npon3BouTeILHOCTH U BbIOOP MOLI{HOCTH TIPUBOJA.

PomopHble npecc-asmomambl. ABTOMaThuuecKrie 1 pOTOPHO-KOHBeHepHbIe JIMHUMU.

Bankosble npeccbl. IlpeccoBaHue wmarepuasa B BHJE IUIACTUH W JIEHT.
I'panynivpoBaHue TIpoAyKTa.

Tema 6. IITHeKOBBIe MALITHHBI

Knaccudukarms u o61acts pruMeHeHHs! [ITHEKOBBIX MalvH. [IpoxogHoe (3KCTPYy3HOHHOE)
IIIHEKOBAaHMe ChIIMy4YnX MaTeprasnoB. [lapameTpruueckuii pacueT IIHEKOBBIX MalllUH.

Tema 7. LlenTpudyru

Knaccudukaiuss UeHTpudyr © BHUABI LeHTPU(QYTMpPOBaHHUS, OCHOBHbIe TEPMUHBI U
ornpezienenusi. PaxkTtop pasgeneHuss [Ipou3BOAUTENBHOCTh OCAAUTENBHBIX W (UIBTPYIOIINX
LeHTPUPYT.

KoHCTpyKLuKM 1leHTpU(yr neprojuyeckoro AelCTBUS: BepTUKa/bHble MasO/UTPakKHble C
HIWKHUM TIPUBO/IOM, MasiTHUKOBasi C PyYHOM BBITPY3KOM ocajka

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
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(®MB), masTHUKOBasi C HOXeBbIM cpe3oMm ocazka (PM/I), moaBecHasi camopasrpy’Karoiias
yeHtpudyra (PIIC), mnoaBecHass LeHTpUPyra C HOXeBOM BbIrpy3koM ocazka (PITH),
ropu3oHTasbHbIe aBTOMatu3rpoBaHHble (PI'H 1 OT'H) ¢ HOKeBoOM BBITPY3KOM 0cajika, TpyOuaTbie
(cBepxuentpugyru) (OTP u PTP).
LenTpudyru HerpepuIBHOTO JeMCTBUS:
— TIpSAMOTOYHBbIE U TIPOTHUBOTOYHBIE OCAJUTebHble LIeHTPUyru Co
LIIHEKOBOM BbITpy3Kou ocagka (OI'I u OBIII),
— (ubTpytolye LeHTpUdyTru: BepTUKa/lIbHbIe CO IITHEKOBOM BbITPY3KOM
ocaska (PBII), ropusoHTanbHbIE CO LIHEKOBOM BBHITPY3KOM ocazgka (DI'II),
TOPU30HTA/IbHBIE C MY/IbCUPYIOIIed BbITpy3Kou ocazka (PI'TI), BuOparpioHHBIE C
ropu3oHTaibHbIM (®BI') unm BeptukanbHeiM (PBB) pacnonoxenuem potopa,
BepTHUKa/bHble C HTHePLMOHHOU BbIrpy3Koy ocagka (PBU).
OHepreTUUeCcKUl pacueT LIeHTPUPYT.

Tema 8. JKuK0OCTHBIE IIeHTPOOEe)KHbIe cernapaTopbl

Ob6nacTh TIpUMeHeHUs1 cemapaTtopoB. Kiaccudukauusi >KUAKOCTHBIX —I[eHTPOOEXHBIX
CerapaTopoB TI0 TEXHOJIOTUYECKOMY Ha3HaueHuto. KOHCTDYKTHBHbIE CXeMbl >KHUJKOCTHBIX
1IeHTPOOEXKHBIX CeTlapaToOpPOB Pa3/IMYHBIX TUTIOB M UX TIPUBO/IOB.

KoHCTpyK1jMM cenapaTopoB pa3/MYHbIX THIIOB.

OpHOKaMepHbI  OCBET/ISIFOLIMM  Cerapatop MepUOJUYecKoro  JelCTBUS.
OpHoKaMepHBIM  pa3fiesisaiolvil - cerapaTop IepUOAWYeCcKOro JAelcTBusi MHOrokamepHbie

cerapaTopbl TlepuoAuueckoro zAeucTBus. OCBeT/ISOMIUN
cerapaTop TMepUOAMYecKOro JAeWCTBUSI C OTBOZOM (yrata moj Harmopom. OCBeT/sHoLMi
Tape/ib4aThiii CaMOPAa3rPy KaroLUMCs cerapaTop C HellpepbIBHOW COTJIOBOM BBITPY3KOM LlIjIama.

TapenbuaTble camMoOpa3Tpy’KaloIlyecsi CernapaTtopbl C LIEHTPOOEXHOUM My/IbCUpYIOLLeit
BBIFPY3KOM CTYILIEHHOTO0 oOcajKa uepe3 rmepudepuiiHble pas3rpy30uHble ILeH, MepruoJUuecKu
OTKpbIBaeMble TIPU NepeMell{eHUH MOB)KHOIO 3/IeMeHTa poTopa.

Tapesbuatblii OCBET/ISIFOLMIN caMopasrpy»karoiuiics cenaparop (O1B) ¢ npuHyAUTe/IbHbIM
riepeMelljeHeM BHYTPEHHETrO TOJABWKHOIO TIOPILIHS 3a CYeT JaBjieHus OydepHOM >XUIKOCTH.
Camopasrpy KaroLyiicsi poTop C MOABWKHBIM JHUILEM U K/allaHOM C WM30/MPOBaHHbIM TMOpPIIHEM
JJ1S IBYX3TaIlTHOW pa3rpy3KU 0CajKa.

Tema 9. ®unbTpbI /151 XKUKOCTEN

OO61me nosioxkeHUst, Knaccubukaiys GuabTpoB. OCHOBHBIE PeXXKUMbI paboThI (DHTBTPOB.

KoHCcTpyKLuM (pUIbTPOB.

Pamnsblit punbTp — npecc. KamepHsiii punbTp-ripecc. @uibTp-rnpecc aBTOMaTH3UPOBaHHbIN
KamepHbili Tuma @OITAKM. ®unabTp-nipecCc aBTOMaTHM3UPOBaHHbIM KamepHblii Tuna ®AMO.
dunbTp-nipecc ¢ 6yMa)KHOH JIEHTOM JIMCTOBOTO BEPTUKATLHOTO (PUIBTPA C THAPOCMBIBOM OCaZKa.

fluetikoBble GapabaHHbIe BaKyyM-GUIbTPhl. bapabaHHBI BakyyM-(QUIBTP C Hapy’>KHOM
¢ubTpytomeli MoBepxXHOCThIO. bapabaHHBI BakyyM-QUIBTD C BHYTpeHHeW (WIbTpYyOLIei
TIOBEPXHOCTBIO

uckoBeili BakyyM-(@uibTp. JIeHTOUHBbIM BakKyyM-GUIBTP CO CXOASIIMM TIOJIOTHOM.
KapycenbHblil BakyyM-GuisTp. JIeHTOUHbIH GUIbLTP-ipecc. BubparuoHHbIN GUIbTp.

3.4 TemaTukKa ceMHMHApPCKUX/MPAKTHYECKUX M 1a00pPaTOPHBIX 3aHATHI

3.4.1. CemuHapcKHe/npakTH4ecKHe 3aHATHSA

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
Ucn.: T.C. JleyxunHa
na 2098248
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IIpakTnueckoe 3ansiTie 1. OCHOBHbIe (hM3MYeCKHe CBOKCTBA, XapaKTePUCTUKU UCXO/HBIX
MaTepHuasoB.

IIpakTHueckoe 3aHaTHe 2.ITapamMeTprueckuii ¥ IPOYHOCTHOW PaCUéThl MalllvH U
anraparos J/Is pa3/ie/leHHst HeOJAHOPOAHBIX CUCTEM.

IIpakTnueckoe 3ansaTHe 3.Knaccudukarys cMecuresneld, 0OCHOBaHHasi Ha UCII0/Ib30BaHUU
KOHCTPYKTHUBHOM OOLIHOCTH CMeCHTeJIeH, UX Ha3HaUeHHsl U XapaKTepHbIX 0COOeHHOCTel paboThI.

IIpakTnueckoe 3ansaTHe 4.Knaccudukaiys 103aTopoB ¥ NUTaTesnei.

ITpakTHueckoe 3anaTHe 5.Knaccudukarus npeccoBoro 060pyZoBaHus: 110 BUAY IIPHUBOJA;
TI0 HaIlpaBJIeHUIO [IeUCTBYIOIIEro YCUIHS; TI0 CrieljidrKe KOHCTPYKLIMH; 110 CTIOCO0Y yIpaBieHusl.

IIpakTnueckoe 3ansaTHe 6.Knaccudukaiiys u 06/1acTb NpUMeHeHUsl ITHEKOBBIX MalllvH.

IIpakTnueckoe 3ansaTHe 7. Knaccupukanys LeHTPUQPYT U BUABI LIeHTpHU(yTrupoBaHUs,
OCHOBHbI€ TePMUHBI U OIIpeie/IeHus.

IIpakTHyeckoe 3aHATHE 8. KOHCTPYKLIMK CerapaTopoB pas3/IMYHbIX TUIIOB.

IIpakTnueckoe 3aHAaTHE 9. KOHCTPYKIMM (PUIBTPOB.

3.4.2. JTaGopaTopHbIe 3aHATHSA

JIaGopaTopHoe 3aHsaTHe 1./13yueHne HamnpsHKeHHO-/1e)OPMUPOBAHHOT'O COCTOSIHUS
NOPOLIKOBBIX MaTepHUasoB B IPeCC-UHCTPYMEHTe.

JIabopaTopHoe 3aHsTHe 2.011pesiesieHre PU3NKO-MeXaHUUeCKUX CBOMCTB IMOPOIITKOBBIX
MaTepHuasoB.

JIaGopaTopHoe 3ansaTHe 3./13yueHrie paboTbl BUOPAL[MOHHOTO TTUTATES U
SKCIIepUMeHTa/bHbIN aHa/Inu3 NTPOXU3BOJUTEILHOCTH U KaueCTBa M0Jaur ChIITy4Yel Cpeibl

JIaGopaTopHoe 3aHsaTHe 4.lcciiefjoBaHie TPaHy/IOMETPUUECKOT0 COCTaBa MeTO/IOM
CUTOBOT'O aHa/IM3a

JIaGopaTopHoe 3aHATHE 5.JKCIIePUMeHTa/IbHbIN aHa/I3 CMeIlleHus ChIITyYnX MaTepUasioB
Y OLIeHKAa KaueCTBa I10/Iy4yaeMol CMecH

JIaGopaTopHoe 3aHsATHE 6./13yueHrie OCHOBHBIX 3aKOHOMEPHOCTe! YTIJIOTHEeHHSI
TIOPOIIKOOOpa3HbIX MaTeprasnoB AasiaeHreM .OcHaleHre: 1abopaTopHBIN PYYHOU THAPOIIPeCC,
MeTo/[hUecKre yKa3aHHs K jlabopaTopHoii paboTe.

JIaboparopHoe 3aHsATHE 7.V13yueHre pabOTbl paMHOTO (UIBTP-TIPeCca.

JIaGopaTopHoe 3aHsaTHe 8.113yueHre paboThl GUABLTPYIOLIEN LeHTPUPYTU
NepUOANYeCKOro AelCTBUS C PYYHOU BBITPY3KOU OCafKa.

JIaGopaTopHoe 3aHsaTHe 9./13yueHre pabOThI TapebuaTOro cernapaTopa.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
Ucn.: T.C. JleyxunHa
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3.5 Temarnka KypCcoBbIX IPOeKTOB (KypPCOBBIX pabor)
OcapurenbHas LieHTprdyra co IIHeKOBOM BBI'PY3KOM ocajka.
TapenbuaTblii cernapaTop HelpepbIBHOTO /1eMCTBUSI.
BubpatmoHHoe cuto

KpuorpaHynsTop co 1LIHeKOBOI BbIFPY3KOM KPUOTPaHy/I.
Bakyym-cy6immariuonHas ycraHoBka BCY-1.

CMecuTe/b BBICOKOBSA3KMX COCTaBOB.

MasTHUKOBas LieHTpU(yra B IPOU3BOACTBE BUTAMUHOB
BasnkoBasi MesibHULIA AJ1S1 U3Me/IbueHHst ToNMHamOypa.

PNk

4. YuebdHO-MeTOANUYECKOE U HH(OPMAL[HOHHOE 00ecreyeHHe
4.1 OcHoBHas JMTEpaTypa

1. MamvHbI ¥ arrapaTthl XUMAYeCKUX MPOU3BOACTB: YueOHoe mocobue st By30B/ A.C.TuMoHUH,
B.I'.bangun, B.A.Bopmies, FO.M.I'yceB u ap./ ITog obmmeii pegakimeii A.C. TumonuHa.- Kanyra:
N3parensctBo H.®.boukapesoii. 2008. - 872 c.

4.2  [lomosHUTeIbHAsA JIUTEpPAaTypa

1.  Pacuerbl MallliH W amnnapaToB XWMHUYECKMX TMPOM3BO/ICTB U HedTerasornepepaboTKu
(mpumeps! U 3amaun): Yueb. mocobue ass By3oB/ IlonukapoB U.M.,ITonnkapoB C.U.,PaukoBckuii
C.B. - M.:Anbda-M. 2008. - 720 c.

2. TlonukapoB WM. MammHel W anmapaTbl  XAMHYECKAX  TIPOU3BOACTE U
Hedrerazonepepabotku/ M.:Anbda-M. 2006. - 608 c.

4.3 OneKkTpoHHBbIe 00pa3oBaTe/bHbIE PeCypPChI

He npenycmoTtpeno

4.4 JIuneH3WOHHOe W  CBODOOJHO  pacmpocTpaHsieMoe  NPOrpaMMHoOe
obecrieueHue

1. He nipegycMoTpeHo

4.5 CoBpemeHHbIe MpodecCHOHATbHBIE 0a3bl JAHHBIX W MH(OPMaALIMOHHBIE
CrIpaBOYHbIE CUCTEeMbI
VHTepHeT-peCcypChl BK/IIOUAIOT YueOHO-MEeTOIMUeCKHe MaTepuasibl B 3JIEKTPOHHOM BH/E,
TIpe/iCTaB/IeHHbIe Ha caiite http://mospolytech.ru B pa3gene «bubmmoreka».

5. MaTepI/IaJIbHO-TEXHI/l‘-IECKOE o0ecmeuyeHue

Aypurtopust AJis TeKLUOHHBIX Y TPaKTUuecKux 3aHsAThi Ne4409: CTOsIbI, CTY/Ibs, AyAUTOPHAS
JlI0CKa, HACTeHHbBIN MPOEKLIMOHHBIM 3KpaH, My/JIbTUMEeUNHBIN KOMIUIEKC (ITPOeKTOpP, KOMIIBIOTED).

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
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Pabouee mecTo TiperiofiaBatesisi: CToj, CTyn (yueOHBIA KOPIYC, PacCIoJIOKeHHBIM T0 afipecy:
115280, r. Mocksa, ya1. ABT03aBO/CKas, 1.16, cTp. 5).

KomnbrotepHsiil knacc Ne4408: rnepcoHaibHble KOMITBIOTEPBI, CTOJIBI, CTY/Ibsl, ay[AUTOpPHAas
JlI0CKa, HAaCTeHHBbIN NPOEKLMOHHBIN 3KpaH, MYJIbTUMEeJIUUHBIN KOMIUIEKC (IIPOEKTOp, KOMIIbIOTED).
Pabouee MecTo mpernoziaBaTesns: CTOM, CTya (yueOHbIM KOpIyC, pacIOIOKeHHbIM IO ajpecy:
115280, r. Mocksa, ya1. ABT0o3aBO/CKas, 1.16, cTp. 5).

Aynutopust s siabopatopHbix paboT Ne4102: cTosbl, CTY/bs, ayAUTOpPHas MOCKa,
HaCTEeHHbBIN TIPOEKI[UOHHBIN KpaH, My/IbTUMEIUHAHBIA KOMIUIEKC (TIPOEKTOp, KOMIbloTep). PabGouee
MeCTO TIperofiaBartesisi: CTOM, CTya (yueOHBIM KOpPITyC, PACIIONIOKeHHbIH 1Mo agpecy: 115280, r.
Mockgsa, yn. ABTo3aBoAcKas, 4.16, cTp. 5)

Aynutopus [ labopaTtopHbix paboT Ne4101: cTosibl, CTY/bs, ayAUTOPHas JocKa. Pabouee
MECTO TIpero/iaBatesisi: CTOJ/, CTy/ (yueOHBIM KOPITYC, pacIioJIOKeHHBIH 1o azpecy: 115280, r.
Mocksa, yn. ABTo3aBOACKasd, A.16, cTp. 5)

6. MeTtoguueckye peKOMeH/ aluu

6.1 MetoguuecKue peKOMeHAALMH //I pernojaBare/isi o
OpraHu3anuy 00yJeHHst

OCHOBHBIM Tp66OBaHI/IEM K IIperoiaBaHrio JUCLUATIIMHBI ABJIAETCA TBOp‘JECKHﬁ,

Npo0JIeMHO-/TUA/IOTOBBIN MTO/IX0/I, TI03BOJISFOIIUI TIOBBICUTh UHTEPEC CTYIEHTOB K

CoZiep>KaHHUI0 yueOHOro MaTepHaria.

TEOPETI/II—IECKOG H3yueHre OCHOBHBLIX BOIMMPOCOB pa3/e/ioB JUCHUITIMHBI 10/DKHO

3aBeplLaThCs MPaKTUYeCcKol paboTol (BbITIOIHeHHeM JlabopaTOpHbBIX paboT, KypCoBOi

paboThI).

,Z[J'IH dKTHBH3dlIMU yT-IEGHOI"O rnponecca rnpyu M3yuyeHu AUCHUIT/IMHBL BQ)(i)EKTI/IBHO

TpUMeHeHUe TIpe3eHTalii 10 pa3/InuHbIM TeMaM JIeKLUi 1 1abopaTopHBIX PaboT.

17151 TipoBeIeHus 3aHSATHH 10 AUCLIUTITMHE CJieflyeT UCIIOIb30BaTh CPe/icTBa 00yUeHus:

yueOHUKH, HHPOPMaI[MOHHBIe peCcypchl IHTepHeTa;

CIIpaBOYHbIE MaTepHa/ibl © HOPMATUBHO-TEXHUUYECKYIO [JOKYMEHTALINIO;

IMPOBOJWTL I'PYIIIOBBIE U UHAWBUAYA/IbHbIE KOHCYJ/IbTAllUK CTYZ€HTOB I10 BOIIPOCdM,

BO3HHMKAIOIIWMM y CTYZA€HTOB B X0 € UX ITOATOTOBKHU K TEKYI_L{eﬁ u HpOME)KYTOqHOﬁ

aTTeCTaluy 10 yueOHOU AUCIUTUIMHE, PEKOMEH/IOBATh B TIOMOIIb YueOHbIe U [pyTye

MaTepHaJibl, @ TAKXKe CITPaBOUHYIO JIUTEPATYPY.

6.2 MeToauuecKue yKa3aHHsA /1A 00yUarOIUXCS 110 0CBOEHHIO JUCIIUILTHHBI

CamocrosiTenibHasi paboTa SIBASeTCS OAHMM W3 BUAOB yuyeOHbIX 3aHsATHA. Ilenb
CaMOCTOSITe/IbHOM paboThl — MPAKTUUECKOe YCBOEHHE CTY/IeHTaMH BOTIPOCOB, paCCMaTPHUBAaeMbIX B
rpoliecce U3yueHus JUCLIUTLIMHBI.

AyJuTOpHasi caMOCTosiTe/TbHasi paboTa Mo JUCHUITIMHE BBITIO/HSAETCS Ha yUeOHbIX 3aHSITUSX
O/, HeMOCpeACTBEHHBIM PYKOBO/CTBOM Mpero/aBate/isi v Mo ero 3aZjaHuto.

BHeaygutopHasi camocrosiTesibHasi paboTa  BBITIOJHSETCS  CTYJ€HTOM TI0  3a/IlaHUI0
TiperiofiaBaTe’isi, HO 6e3 ero HermoCpeJCTBEHHOTO YUacTHsl.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
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3alaun CaMOCTOSTEe/ILHOM pabOoThI CTy/IeHTa:

- Pa3BUTHE HABBIKOB CAMOCTOSTETBHON yueOHOM paboThl. CTYZeHT AO/DKeH caM TJIaHUpPOBATh
CBOIO CaMOCTOSITeJIbHYHO pPabOTy, HCXO[sl W3 CBOMX BO3MOXKHOCT€H W TPHOPUTETOB. OTO
CTUMYJIUPYET BBITIOJIHEHHE paboThl, Co37aeT 0Oojee CIMOKOWHYIO O0OCTaHOBKY, UTO B UTOre
TIOJIOXKUTETbHO CKa3bIBAeTCS HAa YCBOEHWU MaTepHuaa;

- OCBOEHHME CO/IepyKaHUS AUCIUTITUHB,

- yryiy6ieHue cofiep>KaHusl M 0CO3HAHUE OCHOBHBIX MOHSATHH JAVCLIATUTMHGL;

- ACTI0/Ib30BaHKe MaTepHasa, COOpPaHHOTO U TIOyUeHHOTO B XOZle CAaMOCTOSITe/TbHBIX 3aHATUN
Jst 93¢ (eKTUBHOM MOTOTOBKH K 9K3aMeHy.

Bujipl BHEAyIUTOPHOM CAMOCTOSITE/TBHOM pabOoThI:

- BBITIOJITHEHHE KYPCOBOTO TIPOEKTA;

- CaMOCTOATE/IbHOE YTy0/IeHHOe U3yUYeHre OTAebHBIX TeM JUCLIUTUTHHBI;

- TIOZITOTOBKA K JIEKIAOHHBIM 3aHSITHSIM;

- TIO/ITOTOBKA K /1Tab0paTOpHBIM paboTaM.

II51s1 BBITIOJTHEHUS JTF0O0T0 BU/Ia CAMOCTOSITE/TIbHOM PabOoThl HEOOXOMMO TIPOUTH CJIeYIOIIe
Tarbl:

- OTIpe/ieJieHHe 1Ie/Id CaMOCTOSITe/TbHOM PaboThI;

- KOHKpeTH3al[1s [Mo3HaBaTe/IbHOH 3a/1auy;

- CAaMOOIIeHKa TOTOBHOCTH K CaMOCTOSITe/TbHOM paboTe;

- BBIOOD a/IeKBaTHOTO Crioco0a AeHCTBYS, BeYIIero K pelleHurro 3ajaum;

- OCYILECTBJIeHHEe B TMPOLIECCe BBITIOJHEHUS CaMOCTOSTEbHOW pPabOThl CAMOKOHTPOJIS
(TIPOME>XXYTOUYHOTO ¥ KOHEUHOT'0) Pe3y/IbTaTOB pab0Thl MU KOPPEKTUPOBKA BBITIOJTHEHHST PAOOTHI.

7. DoHJ OLIeHOYHBIX CPeACTB
7.1 Metoabl KOHTPOJISI U OLleHUBAHUA Pe3y/IbTaTOB 00yUeHUs

[TpomexxyTouHasi arrectaiusi oOydarouuxcs B ¢opMe 53K3aMeHa IIPOBOJWTCS TI0
pe3y/bTaTaM BBIMIOJTHEHUS BCeX BUOB yueOHOW paboThl, TPelyCMOTPEHHbIX YUeOHBIM MJIAHOM 10
JJAHHOW JUCLUIUIMHE (MOJYJ/II0), TPHA 3TOM YUMUTBHIBAIOTCS pe3yJbTaThl TeKyILero KOHTPOJIS
yCITeBaeMOCTH B TeueHre cemecTpa. OlleHKa CTeTieHU JOCTYXKEeHHsT 00YJarolUMUCS TJIAaHUPYEMbIX
pe3y/nbTaToB OOyUeHus M0 [AUCLUIUTMHe (MOJYJ/I0) TIPOBOJAWTCS TIperiofiaBaresieM, BeAyLUM
3aHATUS TI0 AUCLUIUIMHE (MOAYJ/IH0) METOAOM 3KCIepTHOM OLleHKW. [1o uToram npoMmeKyTOuHOU
aTrecTalMd MO0 [JUCLUILVIMHE (MOZYJ/I0) BBICTAB/SETCS OLIEHKA «OTJIMUHO», «XOPOLLIO»,
«YZOBJIETBOPUTETBHO» WU
«HEY/IOBJIETBOPUTE/TLHOY.

OOs13aTeNbHBIMA ~ YCJIOBUSIMU  TIOIFOTOBKK  CTy/IeHTa K TIPOMEXKYTOUHOW aTTecTaldu
SIBJISIETCSI BBITIOJTHEHHE CTYJeHTOM BCeX BUJOB yueOHOW paboThbl, MpeaycMOTpeHHbIX paboueii
TIPOTPaMMOii 110 gucturiiHe « KOHCTPYKTOPCKO-TeXHO/IOTHYeCKoe obecrieueHre MpOeKTUPOBAHMUS
MalIuH 0TpacIn»

Buz paboTsl dopMa OTUETHOCTH U TEKYILEro KOHTPOJIS
[IpakTnueckue OdopmneHHbie OTUeThI (>kypHaun) MpaKTAYeCKUX pabor,
paboThI rpelycCMOTpPeHHbIX paboueli MporpamMmoi AWCLMIIMHBI C OTMETKOM

TiperofiaBare’is «yLOBJIETBOPUTE/ILHO/XOPOLIO/OTINYHO», ecsmm

O coBepILIEHCTBOBAHUY HOPMATHBHOIO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa30BaTeIbHOIO IpoLiecca
Ucn.: T.C. JleyxunHa
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BBINOJTHEHBI M 0pOPMIIeHBI BCe PabOTHI.

O coBepIIIeHCTBOBaHNN HOPMAaTUBHOT'O U yueGHO-MeTO/IecKoro obecreueHust 06pa3oBaTeIbHOTO IIpoLiecca
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Kypcosoi1 npoekT

Pabora cTyzeHTa, BK/IIOUArOI[asi aHa/TMTUYeCKY10, TpaduiecKyro u
pacueTHYIO YaCTH, U TIpeJCTaBIsitoiias cob0ii 3aKOHUEHHOe pelleHHe
M0CTaB/IeHHOW 3a/jauyl B paMKaXx M3yuaeMOl JUCLAIUIMHbI

7.2

IITkasia ¥ KPpUTEPHHU OLeHUBAHUA Pe3y/IbTaTOB 00yUeHHs

7.2.1 IlIka/a oneHUBAHHUA NMPAKTHYECKUX padoT

[ITkana orjeHUBaHUs

Ormcanue

HeynosnetBopuTensHO

He BbimosiHeHb! TpeOOBaHUWS K HAMMCAHUIO W 3all[UTe TPAKTUUeCKOu
paboThI: HeMpaBUILHO odopmiieHa paboTa, HelpaBU/ILHO TI0JCUUTAHbI
3HaueHUs], He c(hOPMYIUPOBAH BBIBOJ,.

Y noBieTBOpUTE/IEHO

BbimoiHeHb! He Bce TpeOOBaHUS K HAIMCAHUIO U 3allUTe TPAaKTHUeCKOU
paboTBl:  HempaBW/IbHO  odopmiieHa  paboTa,  HeNpaBUIBHO
copMyMpOBaH BbIBOJI, HO MPABU/ILHO MOICUMTAHb] 3HAUEHUS.

XopoLio

BeirosiHeHbl Bce TpeboBaHMs, HO C HeJo4YeTaMU: He3HAYUTe/bHbIE
oMbk B odopmiieHMH paboThl, HETOUHOCTU B (OPMYJTHUPOBKE
BbIBO/IOB. IIpaBM/IbHO NO/ICYNTaHbl 3HAUEHUS.

OT1myHOo

BeirosiHeHbI Bce TpeOOBaHUS K HAMMCAHWIO U 3all[UTe TPaKTUYeCKOM
paboThl: BepHO TMO/CYMTAHBI 3HAUeHHsi, CHOPMYIMPOBaH BBIBOJ,
cobsirofieHbl TpeboBaHUsE K 0)OPMJIEHHIO.

7.2.2 IlIkasa KypCOBOro npoeKra

[ITkasa orjeHUBaHUS

Ornucanue

HeynoBnetBopurensHO

He BbIMOMHWUI MPOEKT B TOMHOM 00OBEMe, He 3HAeT 3HAUMTETbHOU
YacTH MPOrpaMMHOI0 Martepuasna, AOIMYyCKaeT Cephbé3Hble OIIMOKH, C
OoMbIIIMMU 3aTpyAHEHUsIMHU MpUHHAMaeT MpaKTUUeCKUe
KOHCTPYKTHBHbIE pellleHus.

Y moBieTBOpUTE/IEHO

BbIMOMHU MPOEKT B MOJHOM 00beMe, HO OCBOWJI TOJBKO OCHOBHOM
MaTepydaa MpPOrpaMMbl, [JOMyCKaeT HETOYHOCTH, HEeJ0CTaTOYHO
TIpaBWIbHbIE (POPMYJTUPOBKU, WCTIBITHIBAET 3aTPy/AHEHHs B TIPUHITUU
MIPAKTUUECKUX KOHCTPYKTUBHBIX PelleHU.

Xopouio

BBINOTHU TIPOEKT B TIOJTHOM 00beme, TBEPJO 3HAET TMPOTrPAMMHBIMA
MaTepuas, 'paMOTHO U MO CYIIeCTBy ero MsjaraeT, He [OITyCKaeT
CYLL|eCTBEHHbIX HETOUHOCTed B OTBeTe Ha BOMNPOC, BjajeeT
HeOOXOZAUMBIMM ~ YMEHHSIMM M HaBbIKAMU  TPU  TIPUHATUN
KOHCTPYKTHBHBIX pelleHHnH.

Ot1nmuyHo

BBbIMOHUM TIPOEKT B TOJIHOM 00beMe, TJIyOOKO U MPOYHO OCBOU/ BeCh
MaTepuasl TIporpaMMbl 00yYeHusi, UCUepIbIBaoLLle, TI0C/Ie/I0BaATEe/bHO,
rPaMOTHO W JIOTMUECKU CTPOWHO €ero us3jiaraer, He 3aTpyJHSIeTCsl C
OTBETOM TIpU HW3MEHEeHWM 3aflaHusi, TIPAaBWJIHHO 00OCHOBBLIBAaeT
TIPUHSTBIE KOHCTPYKTUBHbIE PeLleHUs].

O COBepIIIEHCTBOBAHUH HOPMATUBHOTO U yueOHO-MeTOIMUeCKOro obecrieyeHrs: 06pa3oBaTe/ibHOTO TpoLiecca

Ucn.: T.C. JleyxunHa
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7.3  OueHouHBbIe CpeACTBa

7.3.1. Tekymuii KOHTPO/Ib

7.3.1.1 Tembl npakTHYeCKHX PadoT mo AucuunmHe «KoHCTPyKTOpCKO-

TEXHOJIOTHYeCcKoe o0ecrieueHHe MPOeKTHPOBAHUS MAIlIMH 0TPAC/IH»

TeMaTHKa TpakKTHUeCKUx paboT U3/okKeHa B MyHKTe 3.4.

7.3.2. IIpomexyToUyHas arrecTanus

7.3.2.1. Bomnpocsl K 3K3aMeHy no gucnuiiiHe «KoHCTPyKTOpPCKO-TeXHO/I0ruyeckoe

o0ecreueHHe NPOEKTHPOBAHHUS MALIMH O0TPAC/IH»

1.

8.

9.

10.

11.

12.

13.

14.

15.

16.

O6nacTb Ha3HAUEHUS U KJ'IaCCI/I(l)I/IKaL[I/IH TeI/I000MEeHHBIX dIirapaToB. OcHoBHble IToHsiITHE O
rnponecce U3MeJjib4YeHHs . XapaKTepI/ICTI/IKI/I HNCXOJHOI'O MaTepHala M TOTOBOI'O MPOAYKTA.

Knaccudukaiys usmenbunTesiei.
KonycHbie 1 BankoBble [pobun. HazHaueHHe W IPUHLIUIT JeHCTBYSI.
MenbHULIBI 7151 TpyOOro roMora.

Vi3MenbuuTeM yiapHOTo eHCTBYS (Ie3UHTerpaTophbl, AMCMEeMOpATOpPbI, BUOpaI[UOHHbBIE
Me/TbHULIbI).

MalliiHbI 1 anmnapaThl /47151 K1acCU(QUKALIY ChITyYMX MaTeprasoB.
Knaccudukaiys cmecuTesiei ChIlTyunx MaTepyasoB.

LleHTpo6ekHbIE U THEBMaTUUECKHe CMECUTe/H ChIITyurnX MaTepUasioB.
Knaccudukaniys 03aTopoB ¥ UTaTesei ChIlyuyruX MaTeprasoB.

[lo3aToOphI ¥ MUTATe/X C BPALIAIOIIUMCS Pab0OYrM OpraHOM.

Ob6opynoBaHue Asist peccoBaHust. CxeMbl BeJleHUsI TTpoLiecca NMpeccoBaHusl.
I'mppaBiueckue rpeccel.

KpuBomurHele (3KCLEHTPUKOBBIE) MPeCChI.

BubpatmoHHOe rpeccoBaHue.

[Mporecc BanblLieBaHUS B XMMUYECKOM TIPOMBILLIZIEHHOCTH. BasikoBbie mpecchl.

Pabouwnii MexaHW3M POTOPHOTO TIpecca.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
Ucn.: T.C. JleyxunHa
na 2098248
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ABTOMaTHUeCKHe POTOPHBIE JTMHUU.
PoTopHO-KOHBeliepHbIe TMHUU.

O6acTh IPUMEHEHUSs IIIHEKOBBIX MaIllliH.
OCHOBHBIE TUMbI HITHEKOBBIX MallIKH.

OcHOBHBIe CITOCOOBI LIeHTPOOE)KHOTO pa3/iesieHus pa3/IMUYHbIX 10 XapaKTepUCTUKaM
CYCIeH3Ul 1 SMYJIbCUI B OBICTPOBPAIIIAIOLIUXCSl POTOPax, 0COOEHHOCTH MOJTyYaeMbIX
TIPO/IYKTOB pa3zenenus. Oco6eHHOCTH MepUoANYeCKUX U HeTIPePhIBHBIX MPOL[ECCOB
LeHTPU(PYTUPOBAHUSI.

Knaccudukarpst GunbTpyOLUxX neperopook GuabTpoB A/ist )KuAKocTH. TpeboBaHus K
¢upTpyrOIKMM neperopojkaM. PUIbTpoBaIbHbIE BCIIOMOraTe/IbHble BelljeCTBa.
PunbTpyrolas cpeja.

KOHCTpyKLIMSl pOTOpa Tape/ib4aToro OCBET/ISIOIIEr0 CaMOpa3TrPY>Karolerocs ceraparopa ¢
TIPUHYAUTE/TBHBIM TIepeMellleHUeM BHYTPEHHETO MO/[BM)KHOTO MOPIIIHS 3a CUeT JaB/IeHUs
OydepHoii >xuakocTH. [TpUHIMI pabOThI; pe>KUM PabOThI C YaCTUUHOM pa3rpy3Koiu
I1JTAMOBOTO MPOCTPAHCTBA.

OCHOBHbBIE P&XXUMBbI pabOThI )KUAKOCTHBIX (DUIBTPOB B 3aBUCMMOCTH OT amrapaTypHOTO
oopmenus u criocoba co3aHus JBWKYILEH CUTbl TIpoLiecca (GUIbTPOBAHUSI.

OCHOBHbIe TIPU3HaKH, 110 KOTOPbIM Kraccupumpyrorcs eHtpudyru. CTpykTypa
YCIOBHBIX 0003HaueHui 1ieHTpudyT, paspaboranHas B HUMXVWMMAIlle. Ornipegenure TUT
TIPOMBIIIJIEHHBIX [IeHTPUDYT T0 CIeyIOLUUM yC/I0BHBIM 0603HaueHusim: OBB; ®M/I;
®ITH; ®BIII; ®I'Tl; ®BU; ®BB; PTP.

KoHCTpyKIIMsi, MPUHLIUTI IeHCTBUS U 00/1aCTh UCIO/Tb30BaHUS PAMHBIX (DHJTBTP-TIPECCOB
TIepUO/IUUeCKOTO JielcTBUsA. Pabouuii UK/ GpuibTpa.

®u3nyeckuil CMbIC GaKTopa paszieneHus MPUMeHHTeTBHO K LIeHTPOOeXXHOMY pa3/ielleHHI0
CYCIIeH3Ui WY SMyJIbcrii. B yeM npuHIUNyansHasi pa3HULja MeXKy MpoLjeccamu
1]eHTPOOE>KHOTO OCBET/IeHHsI U 1IeHTPoOeKHOTo pa3zenenus. [louemy 1ieHTpoOeKHOE
OCBeTJ/IeHHe CyCIeH3Ul OCYIIeCTB/ISETCS B OCAJUTENNbHBIX, @ He B (QM/IBTPYIOIINX
LeHTpudyrax?

Knaccudukarys GdunbTpoB, Kputepus Kinaccudukanyu. CocTaB/sioIye BpeMeH! pabouero
[[UK/Ia QUILTPOB MEePUOJUUECKOTO AeUCTBUSI.

KoHCTpyKILs, TPUHLUTT AeMCTBUSA U 00/1aCTh HUCTO/b30BaHus 1ieHTprudyr ®MB, OT'H.
[TosicHUTe TIPUHLIUTI ZIeMCTBUS 1IEHTPOOEKHBIX My(DT U THAPOMYQT.

KoHCTpyKLys, TPUHLUT AecTBUS U 00/1aCTh UCIT0/Ib30BaHMsl KAMEePHBIX (DHILTP-TIPECCOoB
TepUoAIMUeCcKoro AeiictBus. Pabounit Uk pumbTpa.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
Ucn.: T.C. JleyxunHa
na 2098248
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[MpuHLMn paboThl poTOpa cCaMopasrpysKarolllerocs ceraparopa C LeHTPOOeXKHOM
TyJILCUPYIOLIeH BBIFPY3K0oi ocaka (1o cxeme). CriocoObl OTKPLITHS pa3rpy30UHbIX ITjesiei
Y UX 3aKPbITHSL.

KoHCTpyKIIsi, MPUHLIUI 1eHCTBUSI U 00/1aCTh UCIIO/Ib30BAHMS JIUCTOBBIX (DHUILTPOB
TepUOANUECKOT0 AeiCcTBYs, paboTaroIIuX Mo, faBaeHreM. Pabounii ik puabTpa.

TapenbuaTble caMOpa3sTrpy’KaloIMecs CerapaTophl C eHTPOOEXXHOU MyIbCUPYIOLei
BBITPY3KOM CTyILIeHHOT'0 OcaJKa uepe3 repudepuiiHbie pa3rpy30uHble 11e/d, TepUoJuYecKu
OTKpbIBaeMble TIPH OCEBOM TepeMelljeHHUH TTOABMXHOTO 3/IeMeHTa poTopa.
[TpuHLMIIAaIbHBIE CXeMbl POTOPOB: C HAPY>KHbIM TOPILIHEM, C BHYTPEHHUM TOPIIHEM
(MOIBU)KHBIM JHUILIEM).

KOHCTpYKILIWSI, IPUHIIUATT I€HCTBUS U 00/1aCTh MCIO/Ib30BaHKsl GUILTP-TIPECCOB THTIA
OITAKM. Pabouwii 1[uK/1 hUIbTpA.

KoHCTpyKLIMY pOTOPOB OCBET/ISIIOIIUX Tape/byaThlX CaMOpasrpy KarolUXCs CernapaTopoB C
HempepbIBHOM COIJIOBOM BBITPY3KOM II1aMa. XapakTep JABWKeHUS 4aCcTHUL] AUCITePCHOU
¢a3bl B Me)KTapebuaTOM MPOCTPAHCTBe poTopa cenaparopa. [IpuHiun geicTeus
HAIoOpHOI'0 JUCKa /ISl 0TBOZla OCBET/IEHHOrO (hyrara.

KoHCTpyKLWSsi, MPUHLIUIT IeACTBUS U 00/1aCTh UCIO/THb30BaHUs STUeMKOBBIX OapabaHHbIX
BaKyyM-(puibTpoB. @UILTPBI C HAPY>KHOW (PUIBTPYIOIIIEl TTOBEPXHOCThIO U (DUIBTPBI CO
CXO/ISAIIM TIOJIOTHOM.

KoHCTpyK1LIMsi MHOTOKaMepHOT'0 OCBET/ISIFOILET0 ceraparopa MepruoAnYeckoro AelCTBUs C
L[WIMH/IPUUECKUMH BCTaBKaMH, BO3MO>KHOCTb MCIT0/Ib30BaHUSI ceTlapaTopa st
K/1accu(UKal[UK CyCIIeH3Ul 10 pa3MepaM YacTHIl.

KoHCTpyKUys, IPUHIUI 1eHCTBUS U 00/1aCTh UCIIO/Ib30BaHUsI IEHTOUHBIX BaKyyM-
(bubTpOB. JIeHTOUHBIN (DUIBTP CO CXO/SAIIHAM TTOJIOTHOM. JIEHTOUHBIN (PUIBLTP C
(buUIbTPOBA/IbHOM TKaHbIO, 3aKperyIeHHOW Ha TTIOBEPXHOCTH Pe3UHOBOM /IpeHa’KHOM JIEHTHI,
YCTPOUCTBO TaKOW JpeHa)KHOU JIeHTBI.

OcobeHHOCTH KOHCTPYKLWMA, TIPUHLUI AeHCTBUSI U 00/1aCTh UCIIO/Ib30BAHUS TTO/JBECHBIX
LeHTPU(YT C BeDXHUM TIPUBO/IOM U HIKHEH BBITPY3Koi ocazika. KoHCTpykius y3ia
TI0/IBECKH, CUCTeMa CMa3KH Map TPeHusl B y3/ie MoABeCKU POTopa.

KoHCTpyKIMy BepxXHeil M HW)KHEH Orop pOTOPOB TPyOuaThix LeHTpudyr.CructemMa cMa3Ku
ornop.KoHCTpyKTUBHBIE CITOCOOBI YMEHBIIIEHHS )KECTKOCTH OTIOP.

KoHCTpyKLIMK pOTOPOB OCBETJISIFOIIMX U Pa3/eNsioluX 0JHOKaMepHbIX CcerlapaTopoB
NeproIMUecKoro JieictBus. IIpuHLumn TpéxdasHoro paszesneHus.

TpyOuaTble pa3fenuTenbHble CBePXLEHTPU(YTY, Ha3HayeHUe, 00/1aCTh NPUMEHeHHUs,
0co6eHHOCTH KOHCTPYKIMK. Cxema Tpoliecca pasziesieHus: SMyJ/IbCHi B Pa3/ie/ITeTlbHOM
potope. KoaddurpeHT cenapaiiyu 1 ero mpakTruyeckye 3HaueHus1, 00ecrieurBarorye
BO3MOJKHOCTb pasZie/ieHUst SMY/IbCUH.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
Ucn.: T.C. JleyxunHa
na 2098248
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OcHOBHBIE CITOCOOBI LIeHTPOOEKHOT O pa3/iesieHusi pa3IMYHbIX TI0 XapaKTepUCTUKaM
CyCTeH3Ul 1 SMYJIbCHI B OBICTPOBPAIIIAIOLUXCSl POTOPax, 0COOEHHOCTH MOJTyUaeMbIX
TIPO/IYKTOB pa3zesnenus. Oco6eHHOCTH MepUoANYeCKUX U HeTIPePhIBHBIX MPOL[ECCOB
LeHTpU(yrupoBaHUsl.

KoHcTpyKuysi, MPUHLIMIT IeHCTBUS U 00/1aCTh UCI0/Ib30BaHUsI KapyCe/IbHbIX BaKyyM-
¢GUIBTPOB.

Oco6eHHOCTH KOHCTPYKIUH, TIPUHIUI JeMCTBUS U 00/1aCTh UCTIOIb30BaHUS MassTHUKOBBIX
LEHTPUPYT C HIPKHUM MPUBOZO0M. OCHOBHBIE CITOCOOBI yZIa/IeHHsT 0Cajika U3 pOTOPOB
1eHTpUdyT 3T0ro Trra. Oco6eHHOCTH MHOTOCKOPOCTHOTO MPHUBO/Ia MasiTHUKOBBIX

LeHTPUQYT.
KoHCTpyKuys, IPUHIUTI 1eHCTBUS 1 00/1aCTh MCIOIb30BaHUS AUCKOBBIX BaKyyM-(HIbTPOB.

OcobeHHOCTH KOHCTPYKIIUM, IPUHLIMIT IeHCTBUSI U 00/1aCTh MCIIO/TH30BaHUS
rOpPU30HTA/IbHBIX aBTOMaTU3MPOBAHHBIX LIEHTPU(DYT C HOXKEeBOI BBITPY3KOW 0cajika, UX
OCHOBHOE OTJIMUMe OT IPYTUX THUIOB LIeHTPU(YT meproguueckoro feictBus. OcobeHHOCTH
NIPYBO/la KPYITHOTOHHAXXHBIX LIeHTPU(YT 3TOro TUIa.

KoHCTpyKLWsi, MPUHLIUT IeHCTBUS U 00/1aCTh UCII0/Tb30BaHUS JIEHTOUHBIX (DUTBTP-TIPECCOB.

OcHoBHBIe Cr10cO0BI y/ja/ieHnst 0Ca/ika U3 pOTOPOB TOPU30HTAIbHBIX aBTOMaTU3UPOBAaHHBIX
LIeHTPU(YT C HOXKeBOM BBIIPY3KOM OcajKa.

KoHCTpyKLuSsi, MPUHLIUI IeHCTBUS U 00/1aCTh UCTI0/H30BaHMsI BUOPAIIMOHHBIX (DU/IBTPOB.

OcobeHHOCTH KOHCTPYKLMMA, TIPUHLUI AeHACTBUS U 00/1aCTh UCIIO/Ib30BAHMUS BEPTHKATbHBIX
¢GubTPyIOIIKX LeHTPUGYT HelpepbIBHOTO JeMCTBHUS CO IIHEKOBOM BBITPY3KOM ocajka.

KoHCTpyKUysi, TPUHIATI IeHCTBUS U 00/1aCTh MCIIO/IH30BaHUS JIEHTOUHBIX (DUTBTP-TIPECCOB.
Crnioco0bl MpejBapUTeIbHOTO YKPYITHEHUS! YaCTHL AUCTIEPCHOM (ha3bl CyCIIeH3uH,
¢uIbTpyeMbIX Ha JIEHTOUHBIX (PUIBTP-TIpeccax.

OcobeHHOCTH KOHCTPYKLMH, IPUHLUI JelCTBUSL M 00/1aCTh UCTI0/Ib30BaHKS
TOPU30HTAIbHBIX (PUIBTPYIOLIUX LIeHTPU(YT HelpepbIBHOIO 1eHCTBUS CO LIIHEKOBOU
BBITPY3KOM OCafKa.

Knaccudukanus hbunbTpoB, Kputepus Kinaccudukanyu. CocTaB/sioIye BpeMeHr pabouero
L[MK/1a (GUILTPOB MEPUOJUUECKOTO JeHCTBYSI.

I'opu3oHTanbHBIe GUABTPYHOLYE 1eHTPUGYTU HelpepbIBHOTO eMCTBUS C MYJIbCUPYHOILei
BBIFPY3KO# ocazika. OlHOKacKa/IHbIe M1 MHOTOKAacKaiHbIe [IeHTpudyru. CBsi3b MEXY
TOJILMHOM C/I0sI 0OCajika B pOTOpe, ero AJIMHON U CBOMCTBAMHU OCaZiKa.

Tpybuatble ocBeT/sitOIIMEe CBepXLeHTPUGYTH, Ha3HaueHue, 00/1aCTh PUMeHeHus,
0co6eHHOCTH KOHCTPYKLMK. CxeMa mpoljecca LieHTPOOe)KHOT0 pas/iesieHHsl B OCBET/ISIIOLLEM
poTope.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
Ucn.: T.C. JleyxunHa
na 2098248
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