[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®K1O: Makcumos Anekceli bopucosuy

[lomxtocts: AvpexTop Aenaptametay o pBRBBRFHE HARAT Y BB CIIIETO OBPAZOBAHHSI POCCHIICKOM OEIEPALIAN

[ata nognucanus: 31.05.2024 17:53:27

PATILHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXK/IEHUE BBICILIEI'O OBPA30BAHISI
8db180d1a3f02ac9e60521a5672742735VEEKOBCKHUI MQIUTEXHUYECKWI YHUBEPCHUTET»

YHMKaNbHbIIA nporpaM(rlzl)l-]f:é:ﬁ%E

(MOCKOBCKMUH IMOJIUTEX)

q)aKYHI)TGT XAMHUYECKOHN TEXHOJOTUH U OMOTECXHOJIOTHHU

YTBEPXKJIAIO

2P

-——A.C. Cokomnos /

R T
O HAVE

o L
P e

e
B

gelpans  2024r.

PABOYASA NTPOI'PAMMA JUCIUIIJIMHBI

«TexHosOrnYecKue MAIIMHBI M 000PY/10BAHUE

HaHpaBJIeHI/Ie HO):[FOTOBKI/I/ CIICHMaJIbHOCTD
15.04.02 «TexHosoruyecKkue MalIMHbI M 000PYA0BAHUE)

[Tpoduns/cnenuanu3anys
NHKMHUPUHT TEXHOJIOTHYECKHUX MPOU3BOACTB
Kpanudukarus

Maructp

dopmbl 00yUeHHS
Ouno

Mockaa, 2024 r.



Pa3paboTunx(u):

JOIICHT Kad. «AnmaparypHoe oOpMIICHIE U aBTOMATU3AIUS TEXHOJIOTUYECKUX TTPOU3BOJICTB
uMmenu npodeccopa M. b. I'enepanoBay,

K.T.H., TIOIICHT %/ /H.C.TpytHes/

CorunacoBano:
3aB. kadenpoii «ArmnmaparypHoe ohopMIICHUE U aBTOMATH3AIHS TEXHOJIOTHYECKUX ITPOU3BOJICTB
umeHu npodeccopa M. b. I'enepanoBay,

~AT7

(4 'f!ﬁf /
K.T.H., J /A. C. Kupcanos/

O COBEpLICHCTBOBAHWH HOPMAaTHBHOT'O U Y4€OHO-METOIMYECKOr0 o0ecedeH s 00pa30BaTeNbHOTo Ipolecca
Hen.: T.C. Jleyxuna
N]1 2098248



3

Coaep:xanne
1. Llenu, 3a1a4u ¥ MJIaHUPYEMBIE Pe3yJIbTaThl O0YUeHUS MO AUCIHILIUH ...
2. MecTo TUCIUIUIAHBI B CTPYKTYpe 00pa30BaTeNbHOM MPOTPaMMbl
3. CTPYKTYpa U COAEPKAHNUE TUCLIATIIIIHBL .......euveveemtentereeutententenseententesteeseentensesseensensesseensensessesseensensensesssensensens
3.1 Bunbl y4eOHOU! PAOOTBI H TPYIOCMEOCTD .......veveenrteseersterseesseesseesseesseesseesseesseesseesseesseesseesseesseesseeseesseens
3.2 TeMaTUUECKUH TIAH U3YUCHUS JIACITUTIIHBL .......eeevveeereereseessseesseesseeasseesssseessseesssesssseessseesssssessseesssees
RIRIOF0)i (5707 ¥ 217 (5117 (6111700015151 USSR
3.4 TemaTrka CEeMUHAPCKUX/TIPAKTUICCKUX U JTAOOPATOPHBIX BAHITHI] .....c.vvervreerennrenneenieeseeesiiesneesneesseenaens 9
JlaboparopHoe 3aHsaTHE 9.3ydeHue paboThl TAPEIEYATOTO CCIAPATOPA. .vverveerreerreerreerreeseeseesseerseesseenns 10
3.5 TemaTHKa KypCOBBIX IIPOCKTOB (KYPCOBBIX padoT)......
4. YaeOHO-MeTOoqIuecKoe M HHPOpMAIIMOHHOE 00ecieueHue ...
4.1 OCHOBHAS JTITEPATYPA - veeuvveerereeenreesseeasreessseessseesseessseesssessssseesssessssesssseesssesssssesssssesssessssessssessssessssesnes 10
4.2 JIOTIOTHUTEITBEHAS JIATCPATYPA +euvvveenrreenereessreessseesseesseessssesssseessseesseesssessnsessssseessseesssessssesssseessseessssesnns 10
4.3 DNEeKTPOHHBIE OOPAZOBATEITBEHBIE PECYPCBL -..cuvieuvierrierseerteenseesseesseesseesseesseesseenseesseesseesseessessseenseensesnsens 10
4.4 JInmeH3nOHHOENCBOOOAHOPACTIPOCTPAHAEMOETIPOTPAMMHOE OOECTICUCHHUE ......cevvvenveeneeeeeereeeneeenneennes 10
4.5 CoBpeMeHHbIE TIpodeccHOHANBHBIE 0a3bl IaHHBIX M WHPOPMAIUOHHBIE CIIPABOYHBIE CUCTEMHI ... 10
5. MarepruaibHO-TEXHHUCCKOE OOCCIICHCHUE ......ecvveerreesreesreesseeseeseesseesseesseesesssessseessesssesssesssesssessseessesssesssesssens
6. METOTHUECKHIE PEKOMEHIIALIMM .....c.nuveennteeeuteeeseeensseesiseesuseesaseesbeeansseessseenseeessseesaseesaseeenssesnseeesseeesseesaseessseeens
6.1 Meronuieckue peKOMEHIAUH AJIs IPENoAaBaTelis 10 OpraHu3alul 00yYeHUs ... .
6.2 MeTtonuyieckue ykazaHust A7l 00YHaIOIIHXCSI TI0 OCBOCHUIO JACHATLIHHBI «.......veeveeneeeeeneeneeneeseeeneeneas
7. DOH/T OLICHOUHBIX CPEICTB ..c.uuveeuteeeuteeauteeeteeesuteesuseesteesateessaeessseessseesaseesaseesnsaesnseeessseesuseessseesseesnseeesseeensees
7.1 MeTo/Ibl KOHTPOJIS 1 OLIEHUBAHUS PE3YITBTATOB OOYUCHHS «....c..veeevererereterieeenieeneesutesseesaeesaeesseesneesneesneas
7.2 lllkana ¥ KPUTEPUN OLICHUBAHUSI PE3YIIBTATOB OOYUCHHUS «....vnvenreneeneerreeneeneenteseeeneenseeneeneeneesseeneeneenees
7.3 OLCHOTHBIE CPEIICTBA ....c.uveuteueeruteruteanteeneeaneeastesseesssesssesstesseesseesstesssesssesssesseesseesseesseesseesseesseesseesseesseens

O COBEpLICHCTBOBAHWH HOPMAaTHBHOT'O U Y4€OHO-METOIMYECKOr0 o0ecedeH s 00pa30BaTeNbHOTo Ipolecca
Hen.: T.C. Jleyxuna
N]1 2098248



1. Hean, 3a1a4u U IVIAHUPYeEMBbIe Pe3yJIbTAThl 00y4YeHHs M0 IUCHUILITHH

K OCHOBHBIM TENIIM OCBOCHHMS JTUCHHUIUIMHBI  «TEXHOJOrMYECKHUE MAalIMHBI |
000pyI0BaHUE» CJIETyET OTHECTHU:
— (dopmupoBanue 3HaHWUN O JUHAMUYECKHX pacyeTax MallMH XUMHUYECKUX U

HG(l)TGXI/IMI/ILIGCKI/IX IMPOU3BOJACTB, O6€CH€‘~II/IBaIOHII/IX HaaACKHOCTh U CTa0MIBLHOCTD pa6OTI)I
TCXHOJIOI'MYCCKOI'O O60py,Z[OBaHI/I$[;

— IIOArOTOBKa CTYACHTOB K ACATCIIBHOCTH B COOTBETCTBUHU C KBaJIH(i)HKaHHOHHOfI
XapaKTepHCTHKOfI ClICoUaJIMCTa II0 HaIlpaBJICHHIO, B TOM YHCIIC (bOpMHpOBaHHe YMGHI/Iﬁ
HCCICI0BATHh q)YHKHI/IOHI/IpOBaHI/IC 3JICMCHTOB MU Y3JIOB MAlllMH XUMHWYCCKUX H He(i)TGXI/IMI/ILIGCKI/IX
IMPOU3BOJICTB, BBIIIOJIHCHUEC PACUCTOB HA IIPOYHOCTD, ) KCCTKOCTh U BH6pOYCTOﬁqHBOCTB JJICMCHTOB
MalrH € YYCTOM JUHAMHUYCCKHUX HAI'Py30K.

K ocHoBHBEIM 3agadyamM OCBOCHU
O60py,Z[OBaHI/I€» CJICAYCT OTHECTU:

— OCBOCHHUEC METOA0JIOTMU NPOBCACHUA aHAJIM3a JUHAMUKU MAallIMH U UX IPHUBOJOB;

— OCBOCHHUC MCTOIHUK OINTHMH3AIIMOHHOI'O IIPOCKTHUPOBAHHA MaAIIMH XHMHYCCKUX H
HG(l)TGXI/IMI/ILIGCKI/IX IIPOU3BOJACTB;

— OCBOCHHC MCTOJOB pacuc€Ta Ha IMPOYHOCTb, )KCCTKOCTb U BH6pOYCTOﬁqHBOCTB 3JICMCHTOB
MalvH € Y4CTOM AUHAMHUYCCKHUX HAIrPy30K.

JUCHUITIINHBI «TexHomorn4yeckue MalllnHbI u

Obyuenne o aucuuinHe « TexHoIornyeckue MaluHbl U 000PYIOBaHKE» HAMPABICHO HA
dbopMupoBaHUEe y 00YHAIOIIMXCS CICTYIOMNX KOMITETCHIIUA:

Koa n HanMeHOBaHHE KOMIIETEHIUI I/IH}II/IKaTopr JOCTHIKCHUSA

KOMIIETCHIIUN

OIIK-3. CnocoGeH opranu3oBbIBaTh padoTy
KOJUJIGKTUBOB UCIIOJIHUTENICH; TPUHUMATD
WCTIOTHUTENIbCKUE PEIICHUS B YCIOBUSIX
CIIEKTpa MHEHUH; ONPEAEIATh MOPSI0K
BBITIOJIHEHHS pa0OT, OPraHU30BBIBAThH B
Mo/ipa3JieNieHuu paboThI 10
COBEPILIEHCTBOBAHUIO, MOJCPHU3AIINU U
YHU(PHUKAIUU BBITYCKAEMBIX U3JEIUNA U UX

NOIIK-3.1. Opranusyet paboTy KOJUIEKTUBOB

UCIIOJTHUTEINEH TUIS pelieHus
WHXUHUPUHTOBBIX 337124
HOIIK-3.2. Pa3pabatsiBaer J1aH

BBITIOJTHEHMS PabOT MO peaan3aliu MPOSKTOB
WHXHUHUPUHTA u PEHHKUHUPHUHTA
MIPOU3BOICTBA

NOIIK-3.3. Ompenensier GopMbl U METOJBI

3JIEMEHTOB, pa3padOTKe MPOCKTOB CTAHAAPTOB | MPABOBOM OXpaHbl M 3allUThl TpaB Ha
U cepTU(UKATOB, 00ECIIeUNBaTh AAANTALUIO | PE3YNIbTAThI MHTEIIEKTYalTbHOM
COBPEMEHHBIX BEPCUI CUCTEM YIPABIICHUS NeSATEIbHOCTH

KaueCTBOM K KOHKPETHBIM YCIOBUSIM

MIPOU3BOJICTBA HA OCHOBE MEXKTyHAPOIHBIX

CTaHJIapTOB

OIIK-7. CnocobeH pa3pabaTbiBaTh HOIIK-7.1. Hcnonb3yer KpUTEPUHN

COBPCMCHHBLIC SKOJIOTMYHbIC U 0e30macHbIe
MCTOABI pallMOHAJIBHOI'O UCITIOJIb30BAHHUA
CBhIPBCBBIX U SHECPTCTUICCKUX PECYPCOB B
MalIMHOCTPOCHUU

pPalMOHAIIBHOIO  HCIIOIB30BAHUS PECYpPCOB
IIPU IPOEKTUPOBAHUH ITIPOU3BOJICTB

NOIIK-7.2. Pa3pabarbiBaeT HOPMAaTHUBHO-
TEXHUYECKYIO JIOKYMEHTAIHIO
UCIIOJIb30BaHUS MaTepuasoB Ha
MIPOU3BOJICTBE

HOIIK-7.3. IIpoekTupyer TEeXHOJIOTHYECKOe
o0opy/nOBaHWE U NPOU3BOJACTBA C YYETOM
TpeOOBaHUI SKOJOTUYHOCTH U O€30MaCHOCTH
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OIIK-9. CriocobeH pa3pabarbiBaTh HOBOE
TEXHOJIOIMYEeCKOe 000pyI0BaHUE

NOIIK-9.1. Pa3pabareiBaeT TEXHHYECKOE
3aJaHie  Ha  pa3paboOTKy  TMPOEKTHBIX
pELICHUH,  ICKU3HBIX, TEXHUYECKHX U
pabo4mnXx MPOEKTOB

NOIIK-9.2. AHanusupyeT CyLIECTBYIOIINE
IPOCKTHBIE PEIICHUS

NOIIK-9.3. ®opmupyer KpuTepuu s
ONITUMH3AINH TE€XHOJIOTM4YECKOI0
000pyI0BaHUS

2. MecTo JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI IPOrpaMMbl

Jucuumnza « TexHonornyeckre MalvHbl 1 000py10BaHUE» OTHOCUTCS K Y4€OHBIM JUCLUIUIMHAM
oOsi3arenpHOM wacT Onoka bl «/luctmmnuebl 1 MOIydam» 00pa3oBaTENbHOW IMPOTPAMMBI
«VIH)XUHUPUHT TEXHOJIOTMYECKUX Mpou3BOACTB» HampasieHus 15.04.02 TexHonoruueckue
MAaIIMHBI 1 000pyA0BaHKe, KBaludUKalus (CTENeHb) — MarucTp.
OcBoeHue AUCUMIUIMHBI «TeXHOJOTrMYeCKue MallMHbBl M 00OpyAOBaHHE» BO 2-M CEMeCTpe
HE0O0XO0UMO JUIsl TIOCIEAYIOLIEr0 OCBOEHUS JUCLMILINH
«IPOEKTUPOBAHUE TEXHOJIOTUUECKUX [TPOU3BOJICTBY.

3. CTpykTypa u cojep:kaHue TUCHUIIIMHBI

OO11ast TPy1I0EMKOCTh JUCITUILIMHBI COCTABIISAET 2 3a4ETHBIX eQUHUIIBI (72 4acoB).

3.1 Buabl yueOHoii padoThI M TPYI0EMKOCTH

3.1.1. Ounass ¢popma oOyyeHHs

Ne } Koanuect Cemectpbi
n/ Buj yueOHoli pa6oThl BO
n 4acoB 2
1 | AyauTropHbie 3aHATHSA 36 36
B Tom uncne:
1.1 | Jleknuu 18 18
1.2 | CemuHapckue/IpaKTHUECKUE - -
3aHATHUS
1.3 | JlaGoparopHsbie 3aHITUS 18 18
2 | CamocrosiTesibHas padoTa 36 36
B Tom uncne:
2.1 | Jokian, cooOmieHue
3 | IpomexyTounas
aTTecTanus
3auet/aud.3a4eT/IK3aMeH 3a4éT 3a4éT
Hroro 72 72

3.2 TeMaTuyecKkni NUIAH U3YYeHUS JUCHUILIUHBI
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3.2.1. Ounas dpopma o0ydeHus

Ne TpynoemkocTs, yac
n/n AynurtopHas pabora P = A
Tg | 3 3 s
Pa3aesibl/TeMbl o S 2| Ew 5 2
= = 0 3 = 9 O 8
JUCHUIIMHBI 3 = &2 E| 28 52
A S |ESZ| 82| E¢
o} EE S| & 2 =
= 5L gf ES
O E = =
1.1 MaruHbl JUISt HU3MEJIbUYCHUS 8 2 2 4
MaTepUAJIOB
1.2 | Mammnw u armaparsl JUist 8 2 2 4
pa3iesIeHUsI HEOTHOPOIHBIX CUCTEM
1.3 | CmecuTenu, MUTaTEIH U JO3aTOPHI. 8 2 4
14 [Mutatrenmn © J03aTOpPBI  CHITYyYUX 8 2 2 4
MaTepHUAJIOB.
1.5 O6opynoBaHue 17151 TPECCOBAHUSI. 8 2 2 4
16 [ITHEeKOBBIE MAIIUHBI 8 2 2 4
1.7 Lentpubyrn 8 2 2 4
1.8 XKunkoctHbie HICHTPOOECKHBIC 8 2 2 4
cemaparopbl
1.9 OUIBTPHI IS KUAKOCTEH 8 2 2 4
Hroro | 72 18 18 36

3.3 Conpep:xkanue TMCUMILIIHHBI

Tema 1. MamuHbI AJ151 U3MeJIbYEHHUSI MATEPHAJIOB

Ilonamue o npoyecce uzmenvuenusn. Xapakmepucmuxy UICXOJHOTO MaTepurana
U TOTOBOTO MPOJIYKTa: MPOYHOCTh, XPYIKOCTh, a0pa3MBHOCTb, KPYIMHOCTb KYCKOB.
Duzuueckue coticmea MaTepHalia: BIaXKHOCTh, IJIOTHOCTh, MTOPO3HOCTD, B3PBHIBO- U
M0’kapo0e30MacHOTh, BOCIIIIAMEHSIEMOCTh U TEMIIEPATYPhI IJIABJICHUS.

Cnocobvl  uzmenvyeHus: pazaBiIMBaHUE, pACKaJIbIBAHUE, pa3JiaMbIBaHUE,
UCTUpaHUE, y1ap, pe3aHue, pacluInBaHue U pa3IMuHble KOMOUHAIIMU 3THX CTIOCOOOB.

Knaccugukayusa  usmenvuumenei. JIa npuHIMna  kiaccudukauu
WU3MENTBUNTENICH — ITO KPYIMTHOCTH MOJTy9aeMOr0 IPOIYKTa U TI0 CIIOCO0Y M3METbYEHUS.
JIpoOMNKKM W MENBHUIIBI, WX KiIacCHPUKAIMSI M KOHCTPYKTHBHBIE OCOOCHHOCTH.
[TapameTpudeckuii pacdyeT nu3MmenpunTesneii. Onpeaeenne 3amaca MpoYHOCTH.

Tema 2. MaluuHbI ¥ anmapartsl 1Jid pasacjJceHUust HCOAHOPOIAHBIX CUCTEM

MamuHsl U anmnapatsl s Kiaccuguxkayuu Cblllydyux matepuanoB. OCHOBHBIE
nonstug. Kraccupukanms wMammvH W anmapatoB  JUIsl  pa3AeleHHs]  CHITyYHX
matepuaioB  Ha  (pakmmn.  KOHCTPYKIIMM  MPOCEHBAIOIIMX  AJIEMEHTOB.
[TapameTpruecKkuii 1 MPOYHOCTHOW PACUYETHI MAIIMH W alllapaToB Ui pa3leieHUs
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HCOOHOPOAHBIX CHUCTCM.

OoOopynoBanmne IJs1 6030yuiHOU cenapayuu MatepuaioB. Pacdyer mapamerpos
cenapaTropos.

Tema 3. CmecuTesn, NUTATEIH U 103aTOPBL

Cwmecurenu. O6mue nonmoxxerns. OmneHka kadecTBa cMecu. KuneTnka mporecca
CMEIIMBAHUA: TPOLIECChl CMEHIMBAHUS B CMECHUTEISIX MEPHOJIUYECKOT0 U
HermpepbiBHOTO  nedictBust.  Kiaccudukaruss  cMecurtened, OCHOBaHHash  Ha
UCIIOJIb30BAaHUM KOHCTPYKTUBHOW OOIIHOCTH CMECHUTENIeH, WX Ha3HAuYeHUS W
XapaKTePHBIX 0COOCHHOCTEN PabOTHI.

[Tapamerpruuecknil pacu€T CMECUTEIIEH.

Tema 4. IIuraresu u A03aTOPHLI CHINMYYUX MaTCPHUAJIOB.

Knaccudukanusa nozaropoB u mnurareneil. OObEMHBIM U BECOBOM CIOCOOBI
nosupoBaHusi. OrneHka KadecTBa J03UpoBaHMs. KOHCTpyKIMHM mnHUTaTeled u
7103aTOPOB: yCTpoiicTBa 0e3 MABIKYyIErocs pabodero opraHa, YCTpPOWCTBa C
BpalaTellbHBIM W TIOCTYMaTeIbHBIM  JBWKEHHEM  pabodyero  oprasa.
BubponosupoBanne marepuaioB. TEeXHHYECKHE CpPEICTBA JTO3UPOBAHUS IKUIKO-
BSI3KHUX TTPOTYKTOB.

Pexomennanuu o BEIOOPY JO3UPOBOYHOTO OOOPYIOBAHUSI.

Tema 5. O6opynoBanue JJ151 MPeCCOBAHMSI.

[Ipouiecchl KOMMOAKTUPOBAHUS JABJIECHUEM: MPECCOBAHHE B 3aMKHYTBIX
MaTpulax, MOPOXOJHOE  MPECCOBAHHME,  THAPOCTATHYECKOE  IPECCOBAHUE.
Knaccudukanusa npeccoBoBro 000py10BaHus: MO BHUY MPUBOJA; [0 HAMPABICHUIO
JEHCTBYIOIIETO YCUITUS; TIO crielu(uKe KOHCTPYKIIMH; TIO CITOCO0Y yIpaBiIeHUS.

l'uopasnuueckue npeccvi: KOHCTPYKTUBHOE HCIIOJIHEHUE, IMPEUMYIIECTBA U
HEJO0CTaTKU.

Kpusowunnvie npeccot (KpUBOIIUITHBIE Ta0IeTOYHBIE MalMHbI). [{ukinorpamma
paboThl pecca. PacueT mpon3BOAUTENBHOCTH U BEIOOP MOIIIHOCTH MTPUBO/IA.

Pomopnvie npecc-aémomamvi. ABTOMaTHYECKME M POTOPHO-KOHBEHEPHBIE
JIMHUU.

Banxoevie npeccvi. llpeccoBaHne Marepuajia B BHUJI€ IUIACTUH M JICHT.
['panynupoBaHue IPOIYKTA.

Tema 6. lllHekoBBIE MAITMHBI

Knaccudukanms u ob6nacTb MpPUMEHEHHS IIHEKOBBIX MammH. [IpoxomHoe
(3KCTpY3HOHHOE) IIHEKOBAaHUE ChIMyuynx MarepuanoB. [lapamerpuyeckuid pacyet
IIHEKOBBIX MAIIIHH.

Tema 7. HenTpudgyru

Knaccudukanus neHTpudyr u BUIbI HEHTPUGYTUPOBAHUS, OCHOBHBIC TEPMUHBI
n onpenenenna. Pakrop pasgeneHus 1Ipon3BOOMTENBHOCTh OCAAUTENBHBIX U
(0] COBEPIICHCTBOBAHUH HOPMATUBHOT'O U yqe6H0-MCTOI[I/I‘-ICCKOFO obecrnieueHus 06pa30BaTeJ'IBHOFO mnpouecca
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GUIBTPYIOMIUX IIEHTPUPYT.

Koncrpykiun — neHTpUu@yr nOepUOAMYECKOTO  JIEUCTBUS:  BEPTUKAIbHBIC
MaJIOJIUTPAKHBIE C HUKHUM MPUBOJIOM, MAasITHUKOBAs C PyYHOW BBITPY3KOM Ocajka
(O®MB), wmasTHUKOBasT C HOXEBbIM cpe3oMm ocanka (PM]l), mnoaBecHas
camopazrpyxaromiasi neHrpudyra (®IIC), nmomecHas neHTpuUudyra ¢ HOXKEBOM
BbITpy3Koil ocanka (PITH), ropusonTanbHble aBTOMaTH3UpOBaHHBIE (®TH n OTH) C
HO>KEBOH BBITPY3KOH ocajika, Tpyouatsie (cBepxuentpudyru) (OTP u PTP).

entpudyru HenpepbIBHOTO JIEUCTBUS:

-  TpAMOTOYHBIE W  TPOTHBOTOYHBIC  OCAJUTEIHHBIC
1eHTpU(yTU CO MHEKOBOU BHIrpY3Koit ocanka (OI' u OBIII),

- (duwipTpyrommue MEeHTPUPYTH: BEPTHUKAILHBIE CO ITHEKOBOM
BbIrpY3Koi ocanka (PBIII), ropu3oHTaIbHBIE CO IIHEKOBOW BBITPY3KOM
ocanka (DI'L), ropuzoHTaIbHBIE C MYJILCUPYIONIEH BHITPY3KON OCaaKa
(®I'II), Bubparmonnsie ¢ ropu3oHTaIbHBIM (PBI') nnu BepTUKAIBHBIM
(OBB) pacnonoxkeHueM poTopa, BEPTUKAIbHBIE C WHEPLHOHHOU
BBITpy3Koii ocaaka (DBN).
DHepreTUYecKuil pacyeT UeHTPUPYT.

Tema 8. ZKuakocTHbie HeHTPOOEKHbIE CenapaTopbl

Obnacte  npumeHeHusi  cemaparopoB.  Kiaccupukanus — KUIKOCTHBIX
LEHTPOOEIKHBIX CEMapaTopoB MO TEXHOJIOTMYECKOMY HazHaueHHI0. KOHCTpyKTUBHBIE
CXEMBbI KHUJAKOCTHBIX [IEHTPOOESKHBIX CEMapaTOPOB PA3TUYHBIX TUIIOB U UX TPUBOJIOB.

KoHcTpyKk1iuu cenapaTopoB pa3inyHbIX TUIIOB.

OnHOKaMEepHBIM  OCBETVISIIOLIMN  cenaparop MNEPHOJUYECKOTO  JACHCTBHSL.
OpHOKaMepHBId  pa3AesAronn cernaparop [IEPUOANYECKOTO JNEUCTBUSA

MHOrokaMepHbl€ CEnapaTropbl MEPUOJAUYECKOrO JEeUCTBUSA. (OCBETIAIONIMN
cenaparop MEpUOJUYECKOro JAEHCTBHS C OTBOJOM (yrara mMoJ HamopoM.
OcBeTISIOIUNA  TapesIbuaThlid CaMOPa3rpyKAONIUNCA CEapaTop ¢ HENPEPBIBHOU
COIUIOBOM BBITPY3KOM IJIaMa.

TapenpuaTbie  caMoOpasrpyXkarolluecs  Ccemaparoppl € LEHTPOOEKHOM
yJIbCUPYIOMIEH BRITPY3KOH CTYIIIEHHOTO OCajKa yepe3 neprudepruifHpie pa3rpy30uHbIe
HIEIN, NEPUOAUYECKA OTKPBIBAEMBIE INPHU NEPEMELICHUH NOABMKHOIO 3JIEMEHTA
poTopa.

TapenpuaThiii OCBEeTNIAIONIMI caMmopa3rpyxatonuiics cenaparop (OB) ¢
IIPUHYAUTEIBHBIM IIEPEMEIICHUEM BHYTPEHHErO IOJBUKHOIO IIOpIIHSA 33 CYeT
naBieHuss OygepHol xuakoctu. CamopasrpyKarolUiCcs pOTOp € MOJABUKHBIM
JHUIIEM WU KJIAIaHOM C H30JIMPOBAaHHBIM IMOPLIHEM I JBYXATAllHOW pasrpy3Ku
ocajka.

Tema 9. ®uabTPbI 111 KUIKOCTEH

Obmue monoxxenus, knaccuduxamnus GuiabTpoB. OCHOBHBIE PEXHUMBI PaOOTHI

(GUIBLTPOB.
KoHucTpykuuu puibTpos.
Pamubiii  gunbtp — mpecc. Kamepnbiit  puibtp-nipecc. Dunbtp-mpecc

O COBEpLICHCTBOBAHWH HOPMAaTHBHOT'O U Y4€OHO-METOIMYECKOr0 o0ecedeH s 00pa30BaTeNbHOTo Ipolecca
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aBTOMAaTHU3UPOBAHHBIN KaMEpHBIN TUIIA OITAKM. OunpTp-Tpecc
aBTOMAaTHU3UPOBaHHBINA KamepHblil Tua ®AMO. OunbTp-nipecc ¢ OyMaxxHOW JICHTOM
JUCTOBOTO  BEPTUKAJIHLHOTO (UIBTPAa C TUIPOCMBIBOM oOcaaka. SuyelKoBbie
OapabanHble BakyyM-QuibTpbl. bapabaHHbli BakyyM-QWIbTp C  HapyX HOM
bunbTpyromeld MNoBepxHOCThIO. bapa®aHHbIE BakyyM-QWIbTp C BHYTPECHHEH
buUIbTpYIOIIEH MOBEPXHOCTHIO

JluckoBbIit  BakyyM-GuiabTp. JIGHTOUHBIM BakyyM-QUIbTP CO CXOJSIIHUM
nosotHoM.  KapycenbHbiii  BakyyM-puinbTp.  JleHTOuHBIM  ¢uIbTp-mpecc.
Bubpanuonnsiit pumstp.

3.4 Temarnka cCeMHHAPCKUX/MIPAKTHYECKUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTHYeCKH e 3aHATHS

IIpakTnyeckoe 3ausaTHe 1. OCHOBHBIE (pU3HUECKUE CBOWCTBA, XapaKTEPUCTHKHU UCXOTHBIX
MaTepHUaJIoB.

IIpakTnyeckoe 3ansatue 2.Ilapamerpuyeckuii 1 IPOYHOCTHON pacyEThl MALLIUH U
annaparoB IS pa3ieiIeHUs HEOAHOPOJHBIX CUCTEM.

IIpakTuyeckoe 3ansaTue 3.Kimaccudukamus cMecuTeneid, OCHOBaHHAs HAa UCTIOJIb30BaHUU
KOHCTPYKTUBHOM OOIIIHOCTH CMECHUTENIEeH, NX Ha3HAYECHUs U XapaKTepHbIX 0COOEHHOCTEH padoTHI.

IIpakTnyeckoe 3ansaTue 4.Kinaccupukanus 103aTOpOB U MATATEICH.

IIpakTnueckoe 3anaTHe S.Knaccupukanus npeccoBoro 000pyA0BaHus: 10 BUAY NPUBOJA;
10 HANPaBJICHUIO JICHCTBYIOLIETO YCHUIIHS; 110 CIICHU(PUKE KOHCTPYKIIUH; IO CIIOCO0Y YIIpaBICHUS.

IIpakTnueckoe 3ansaTHe 6.Knaccudukaus n 061acTb IPUMEHEHHS IIIHEKOBBIX MAILIUH.

IpakTnyeckoe 3ansaTue 7.Knaccudukanus neHTpudyr u BUAbI HIEHTPUPYTHPOBAHNS,
OCHOBHBIE TEPMHHBI U OIIPEIEICHHUS.

IIpakTyeckoe 3ansitue 8. KoHcTpyK1IMK cenapaTopoB pa3IN4HbIX THIIOB.

IIpakTuyeckoe 3ansitue 9.Koncrpykunu GpuibTpoB.

3.4.2. JIaGopaTopHbIe 3aHATHS

JlabopaTopHoe 3ansaTHe 1./13ydeHne HanpsKeHHO-1e()OPMUPOBAHHOTO COCTOSIHUS
MOPOIIKOBBIX MATEPUAJIOB B IPECC-UHCTPYMEHTE.

JlabopaTopHoe 3ansaTue 2.0npeaenenue GU3NKO-MEXaHUYECKUX CBOMCTB MOPOIIKOBBIX
MaTepHUaloB.

JlaGopaTopHoe 3ansTue 3./3ydyenne paboTsl BUOPAITMOHHOTO MUTATEIS U
9KCIIEPUMEHTANILHBIN aHAJIU3 TPOU3BOIUTEILHOCTH U Ka4eCTBa MOJau1 ChIITydel cpeibl

JlaGopaTopHoe 3ausiTue 4.VccrnegoBanue rpaHyJIOMETPHUECKOTO COCTaBa METOAOM
CUTOBOTO aHAJIM3a

JlabopaTopHoe 3aHsAiTHE 5.OKCTIEPUMEHTAIBHBINA aHAIN3 CMEIICHHS CHIITyYUX MaTEPUAIIOB
¥ OIICHKA KaueCTBAa MOJIYy4aeMOi CMECH

JlabopaTopHoe 3aHsiTHe 6./13yueHrie OCHOBHBIX 3aKOHOMEPHOCTEH YIIOTHEHUS
MOPOUIKOOOpa3HBIX MaTepHaioB AaBieHreM .OcHaIeHNe: J1a00paTOPHBIA PydHON THIPOTIpECE,
METOMYECKHUE YKa3aHUsl K JIJabopaTOpHOii paboTe.

JlabopaTopHoe 3ansTHe 7./3ydenue paboTel paMHOTO (GUIBTP-TIPECCa.

JlabopaTopHnoe 3ansTue 8.13yueHue paboTsl GUIbTpYIOLIEH HEHTPUPYTH
O COBepIICHCTBOBAHUU HOPMATUBHOTO U y4eOHO-METOMYECKOTO 00eCIieueHHs1 00pa3oBaTEeIbHOTO MpoIecca

Hen.: T.C. Jleyxuna
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HEPUOIUIECKOTO JICHCTBUS C PyYHOH BBITPY3KOH OCaIKa.
JlaboparopHnoe 3ansitue 9.M3yueHune padoThl TapeIb4aTOro cenaparopa.

3.5 TemaTuka KypCcOBBIX IPOEKTOB (KYPCOBBIX padoT)
OcanuTenbHas IEeHTpUQyra co ITHEKOBOW BBITPY3KOU OcajiKa.
TapesbuaTslil cernapaTop HENPEPBIBHOTO JECHCTBUS.
Bubpanmonnoe cuto

Kpuorpanynstop co LIHEKOBOM BBITPY3KOW KPUOTPAHYI.
Bakyym-cy6nnmanuonHas yctanoBka BCY-1.

CMmecurenb BEICOKOBSI3KHX COCTaBOB.

MasiTHukoBas LIeHTpu(yra B IPOU3BOICTBE BUTAMUHOB
BankoBas MenbHUIA U1 U3MENbYEHUS TONMHAMOYpa.

e B e

4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIMOHHOE o0ecnedeHne

4.1 OcHoBHasi 1UTEpaTypa

1. MamuHbl 1 anmapaTbl XAMUYECKUX TPOU3BOJICTB: YueOHOe mOCcoOue Il By30B/
A.C.Tumonun, b.I".bannun, B.S.bopmies, FO.1.I'yceB u ap./ [Tox obmieit penakiueit
A.C.Tumonuna.- Kanyra: M3garensctBo H.®@.boukapesoii. 2008. - 872 c.

4.2  JlonmosHUTeJbHAS JUTEPATYypa

1. Pacuerhl MammMH W  anmapaToB XWUMHYECKUX  MPOU3BOJACTB U
HedTerazonepepaboTKu (TpUMEpHI U 3a71a4m): Y4uel. mocodue s By3oB/ [lornkapos
N.N. ITonukapos C.U.,Paukosckuii C.B. - M.:Anbda-M. 2008. - 720 c.

2. IlonukapoB M.M. MamwuHbl ¥ anmaparbl XUMHUYECKUX MPOU3BOACTB H
Hedrerazonepepadborku/ M.:Anbda-M. 2006. - 608 c.

4.3  DjekTpoHHBbIe 00pa3oBaTe/IbHbIE PeCypChl

He npenycmorpeno

4.4 JluueH3MoHHOe M CBOOOJAHO  pacHpOCTpaHseMoOe  INPOrpamMMHOeE
ob0ecnieyenune

1. He npexycmotpeno

4.5 CoBpemeHnHble nMpogeccuoHANIbHbIe 0a3bl JAHHBIX U MH(OPMALMOHHBbIE
CIPaBOYHbIC CUCTEMbI
HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIUYECKAE MaTepHallbl B JIEKTPOHHOM BHJIE,
npeJcTaBieHHbIe Ha caiiTe http://mospolytech.ru B pa3nene «bubnnotekay.

S. MarepuaibHO-TEXHMYECKOe o0ecreyeHmne

AyauTtopus JUisl JIGKIHUOHHBIX U MpakTU4ecKuX 3aHATUl Ne4409: cTombl, CTyJbs, ayAUTOPHAs 10CKA,

O COBEpLICHCTBOBAHWH HOPMAaTHBHOT'O U Y4€OHO-METOIMYECKOr0 o0ecedeH s 00pa30BaTeNbHOTo Ipolecca
Hen.: T.C. Jleyxuna
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HACTEHHBIH NPOEKUMOHHBIA SKpaH, MYJIbTUMEAUMHBIA KOMIUIEKC (IIPOEKTOP, KOMIIBIOTED).
PabGouee mecTo mpenoaBaressi: CTo, CTyJ (Y4eOHBIM KOPITYC, pacloJIOKEHHBIH 110 aapecy: 115280,
r. MockBa, yi. ABTO3aBojCKas, 1.16, cTp. 5).

Kommnbrorepnsiit kmacc Ne4408: mepcoHalIbHbIE KOMIBIOTEPHI, CTOJBI, CTYJIbs, ayJAUTOpHAS
JIOCKa, HACTEHHBIN MPOEKIMOHHBIA dKpaH, MyJIbTUMEIUINHBIA KOMILIEKC (IPOEKTOP, KOMIIBIOTED).
Pabouee mecto mpenomaBatesi: CToJI, Ty (Y4eOHBIN KOPITyC, PacIlOIOKEHHBIH 110 aapecy: 115280,
r. MockBa, yi. ABTO3aBojCKas, 1.16, cTp. 5).

Aynmutopust ans nabopatopHbix pabor Ne4102: cTojdBI, CTYnbs, aynuTOpHas JJOCKa,
HACTEHHBIN MPOEKIIMOHHBINA SKpaH, MyJIbTUMEAUMHBIN KOMIUIEKC (MPOEKTOpP, KOMIbIOTEp). Pabouee
MECTO TPEIoAaBaTeNsi: CTON, CTyN (y4eOHBI KOPITYC, pacrlojoKeHHBIA 1o azapecy: 115280, r.
MockBa, yi. ABTO3aBOJCKas, 1.16, cTp. 5)

AynuTopust 17 mabopatopHbix pabot Ne4101: crousbl, cTynssi, ayauTopHas qocka. Pabodee
MECTO TperoAaBaTens: CTOJd, CTyN (y4eOHbI KOpPIyC, pachojoKeHHBIH mo aapecy: 115280, r.
Mocksa, yn. ABTo3aBojckas, .16, cTp. 5)

6. MeToauyeckue peKoOMeH aluu

6.1 MerToauyeckne peKOMEHIANNH 1JIA PENOAABATEJIA 10 OPraHN3allul
0o0y4eHust

OCHOBHBIM TpeOOBaHHEM K IIPEIOIaBAHHUIO TUCIMILIIMHBI ABISETCS TBOPUECKUH,

IPpOOJIEMHO-IUAJIOT OBbIH [10/1X0/1, TO3BOJISIFOIIHM TOBBICUTH UHTEPEC CTYJEHTOB K

COJIEpKAHUIO y4eOHOro MaTepuaa.

TeopeTnueckoe U3yuyeHUue OCHOBHBIX BOIIPOCOB Pa3AesioB IUCHUIUIMHBI JOJKHO

3aBepILATHCS IPAKTUYECKOH paboToil (BBIOIHEHHEM Ja00paTOPHBIX paboT, KypCOBOi

paboThI).

JUis akTUBHU3alMK y4eOHOro Ipouecca Ipu U3y4eHUH AUCUUIUIUHBL 3PPEKTUBHO

NpUMEHEHHE TIPE3EHTANNHI 10 Pa3IMYHBIM TeMaM JISKIIUK 1 1a00paTOPHBIX padoT.

Jlnis mpoBeieHNs 3aHATHI 10 TUCLUIIIMHE CIIeAYeT UCIO0Ib30BaTh CPEJICTBA O0yUEHUS:

yueOHUKH, HTHPOpMaIMOHHbIE pecypchl HTepHeTa;

CIPaBOYHBIE MAaTEpUAIbl U HOPMATUBHO-TEXHUYECKYIO JOKYMEHTALHIO;

IIPOBOAMTH I'PYNIOBbIE U UHAUBUYaIbHbIE KOHCYIbTAIIMK CTYIEHTOB 110 BOIPOCaM,

BO3HHKAIOIINUM Y CTY/IEHTOB B XOJI€ X MOJTOTOBKH K TEKYIIEH U IPOMEKYTOUHON

aTTECTAINHU 10 YIeOHO! TUCIHUIUIMHE, PEKOMEH/IOBATh B TOMOIIb YY€OHBIC U APYTHE

MaTepHalbl, a TAKXKe CIPABOUHYIO JIUTEPATYPY.

6.2 MeToauyecKue YKa3aHUA J1JI5 00yYAIOIIUXCS 110 OCBOECHUIO TN CIUIINHBI

CamocTtosTenpbHas paboTa SBISICTCS OJHMM W3 BHIOB Yy4eOHBIX 3aHsaTud. llems
CaMOCTOSITENIbHON paboThl — MPAKTUYECKOE YCBOEGHUE CTYICHTaMHU BOIMPOCOB, pAaCCMaTPUBAEMBIX B
MPOLECCE U3YUYECHUS JTUCLIUIUINHBI.

AynuTopHas caMoCTOsiTelIbHasg paboTa MO JUCUUIUIMHE BBIMOTHSAETCS HAa y4eOHBIX 3aHATHSIX
II0/1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM IIPEIOIABATENIS U 10 €T0 33JaHHUIO.

BueaynutopHas camocrosiTenibHas —pa0oTa  BBIMOJHSETCS  CTYJIEHTOM IO  3a/IaHuIo

npenoaaBaresd, HO 0e3 ero HEIMOCPCACTBCHHOI'O Y4aCTHA.
O coBepIICHCTBOBaHUY HOPMATHBHOTO U y4e€0HO-METOJUUECKOro obecriedeHnst 00pa3oBaTeIbHOTO Iporecca
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3aaun caMOCTOSTEIbHOM padOThI CTYACHTA:

- pPa3BUTHE HABBIKOB CAMOCTOSTENIbHON yueOHOU paboThl. CTyJeHT JODKEH caM IUIaHUpPOBaTh
CBOIO CaMOCTOSITENIbHYI0 pPaldOTy, HMCXOJAs W3 CBOUX BO3MOKHOCTEH U IPHOPUTETOB. ITO
CTUMYJIUPYET BBINOJHEHHE paboOThl, co3/aeT Oojiee CIOKOMHYI0 OOCTaHOBKY, 4TO B HTOIe
MOJIO’KUTENBHO CKa3bIBAETCSl HA YCBOCHUM MaTepUaa;

- OCBOCHHE COJIEP/KAHUS JUCLUIUINHBL,

- yriayOseHue coJiepKaHus ¥ OCO3HAHUE OCHOBHBIX MOHITHH JUCLUIUIMHBI,

- HCII0JIb30BaHKME MaTepualla, COOpaHHOI'O U MOJYYEHHOT'O B XOJ/I€ CAaMOCTOSATEJIbHBIX 3aHATHH
Uit 9 PEKTUBHOM IMOATOTOBKH K 9K3aMEHY.

Bunibl BHEayTUTOPHOM caMOCTOSATENHHON paOOTHI:

- BBIIIOJIHEHUE KYPCOBOI'O IIPOEKTA;

- CaMOCTOSATENbHOE YIIIyOJIEHHOE U3YUYEHUE OTJEIIbHBIX TEM JUCLMILINHBI;

- IOATOTOBKA K JIEKLIUOHHBIM 3aHATHSAM;

- MIOJITOTOBKA K JIA0OPATOPHBIM paboTam.

Jlnis BBIOJIHEHUS JH000r0 BUJa CAMOCTOSITENIbHONW paboThl HE00OX0AUMO IPOMTH cieryromue
JTaIbI:

- OTpe/ieIeHHE LIeTH CaMOCTOATENbHOM paboThl;

- KOHKpeTHu3alus 03HaBaTeIbHON 331a4H;

- CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSTEJIbHOM paboTe;

- BEIOOp a/IeKBaTHOTO CrIoco0a EHCTBHSA, BEIYIIETO K PEIICHHUIO 3a/1a49H;

- OCYUIECTBJICHME B TIPOLIECCE BBINOJHEHHUS CAMOCTOSTEIbHONH pPabOThl CaMOKOHTPOJIS
(IIpOMEKyTOYHOI'O U KOHEUYHOT'0) PE3yJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHHS pAOOTHI.

7. DoH/ OLICHOYHBIX CPEICTB
7.1  Meroabl KOHTPOJIS M OLICHUBAHMS Pe3y/JIbTATOB 00y4eHHU

[TpoMexyTodHas aTTecTais 00yJaronmxcs B popme IK3aMeHa MPOBOIUTCS 110 Pe3yIbTaTaM
BBITMIOJTHEHUSI BCEX BHUIOB Y4eOHON paboThl, MPEAyCMOTPEHHBIX Y4YEOHBIM IJIAHOM IO JAaHHOM
JUCHUIITNHE (MOIYJIIIO), IPU 3TOM YUUTHIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OleHKa CTENeHH IOCTHXKEHUS OOyYalolUMUCS IUIAHUPYEMBIX Pe3yJIbTaTOB
0o0y4eHHUs1 MO JUCHUIUIMHE (MOJIYJI0) TPOBOIUTCS TMpENoAaBaTeeM, BEAyIIMM 3aHITHS IO
TUCIUILIMHE (MOIYJII0) METOJIOM IKCIEpTHOH onieHkH. [Io uToram mpoMexyTOuHOI aTTecTaluu 1o
JTUCLUTITNHE (MOJTYJIIO0) BBICTABIISIETCS OLIEHKA «OTIMYHOY, «XOPOIIO», «yAOBIECTBOPUTEIHHOY WU
«HEYIOBJIETBOPUTEIBHOY.

OO0s13aTeIIBEHBIMY YCIIOBUSIMU TIOJITOTOBKHY CTYICHTA K TIPOMEKYTOYHOM aTTECTAIUN SBIISCTCS
BBITNIOJTHEHHUE CTYJICHTOM BCEX BUJIOB yueOHOI pabOoThI, IPeIyCMOTPEHHBIX paboueli mporpaMMoii mo
muciruinHe «KOHCTPYKTOPCKO-TEXHOJIOTHIECKOe 00eCIIeUCHHE MPOSKTUPOBAHUS MAIIIH OTPACITI

Bun pabotsr dopmMa OTYETHOCTH M TEKYIIETO KOHTPOJISI
[IpakTnueckue Odopmiennbie OTYETHI (KypHa) MPaKTUYECKHUX pabor,
paboThI MPEIYCMOTPEHHBIX palboueil mporpaMMoil AMCHUIUIMHBI C OTMETKOW

nperoiaBaTens «yIOBJICTBOPUTEIHHO/XOPOIIO/OTIIHYHOY, eciu
BBITOJIHEHBI K O)OPMIICHBI BCE PAOOTHI.

O COBEpLICHCTBOBAHWH HOPMAaTHBHOT'O U Y4€OHO-METOIMYECKOr0 o0ecedeH s 00pa30BaTeNbHOTo Ipolecca
Hen.: T.C. Jleyxuna
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KypcoBoii npoekt

Pab6ota CTYACHTA, BKIIIOYAroasd aHAJIUMTHICCKYTO, rpa(bnquKy}o n
PaCUYCTHYIO YaCTH, U IPECACTABIIAIOIIAA co00li 3aKOHYEHHOE PCUICHUC
IMOCTaBJICHHOM 3a/la4y B paMKax 1/13yqaeM0171 JAUCHHUITIINHBI

7.2

IIIkaj1a 1 KPUTEPHUHU OLICHUBAHUSA Pe3yIbTAaTOB 00y4YeHUSs

7.2.1 IlIkaJjia oeHMBAHUS MPAKTUHYECKUX PadOT

[IIkama oneHnBaHUs

Onucague

HeynosnetBopurensHo

He BbmonHeHB! TpeOOBaHUS K HANMCAHWIO W 3AIIUTE MPAKTHYCCKON
paboThI: HEMTPABWIIBHO oopmileHa padoTa, HEPABUIBHO MTOICYUTAHBI
3HaueHus1, He CHOPMYIHPOBAH BHIBOJ.

y,Z[OBJ'IeTBOpI/ITeJ'ILHO

BbimosiHeHbI He Bee TPeOOBaHMsI K HAIIMCAHUIO M 3aIMTE MPAKTUICCKOM
paboTel:  HempaBWIbHO  odopmieHa  paboTa,  HEMPaBWIBHO
cOpPMYJTHUPOBAH BBIBO/, HO MIPABHJILHO MOJICYMTAHbI 3HAUCHHSI.

Xopomo

BeimonHeHsl Bce TpeOOBaHWs, HO C HEIOYETAMH: HE3HAYHTEIHHBIC
omuOKku B OGOpMIECHHUH pPabOThl, HETOYHOCTH B (HOPMYIHpPOBKE
BBIBOJIOB. [IpaBMIILHO MTOICYMTAHBI 3HAYCHUSI.

OTIn4HO

BrimonHeHsl Bce TpeOOBaHUS K HAIMCAHWIO M 3alUTE MPAKTUYCCKOM
paboThI: BEPHO TIOJCYMTAHBI 3HAYCHUS, CPOPMYIUPOBAH BBIBOJI,
co0J1r0/1eHBI TpeOOBaHMsI K 0POPMIICHUIO.

7.2.2 IlIkaJia KypcoBOIo mpoeKTra

[IIkama oneHMBaHUS

Onucague

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO

He BBINOTHMII IPOEKT B MOJIHOM 00BbEMeE, HE 3HAET 3HAUUTEIILHONW YacTH
IPOrPaMMHOI0  Marepuana, JOIYyCKAaeT CEepbE3HblE OMIMOKU, C
00JIbILIUMU 3aTpyJHEHUSAMU IIPUHUMAET IIPaKTUYECKHE
KOHCTPYKTUBHBIE PEIICHUS.

y,Z[OBJ'IeTBOpI/ITeJ'ILHO

BbIMONMHKUI MPOEKT B MOJIHOM 00bEeME, HO OCBOMJI TOJIKO OCHOBHOM
MaTepual IpOorpamMmbl, JIOIYCKaeT HETOYHOCTH, HEJOCTATOYHO
npaBUibHbIE (YOPMYIUPOBKH, HCHBITHIBAET 3aTPYJHEHHUS B IPUHATHU
IIPAaKTHYECKUX KOHCTPYKTUBHBIX PELICHUMN.

Xopomo

Boimonuun mpoekT B MOJHOM 00beMe, TBEPAO 3HAET MPOrpaMMHBIM
Marepuai, I'paMOTHO M IO CYHIECTBY €ro M3jaraer, He JOIYCKaeT
CYLIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOMNPOC, BJIAJAEET
HEOOXOJUMBIMU  YMEHHUSAMH U  HaBBIKAMH  TPH  MIPUHATHH
KOHCTPYKTUBHBIX PEIICHUI.

OTJIM4HO

BEIMONTHAT IPOEKT B TOJTHOM 00BEMe, TITyOOKO M MPOYHO OCBOMII BEChH
MaTepuai MporpaMmbl OOy4YeHUs, UCUEPIIBIBAIOLIE, MOCIEI0BATENBHO,
rPaMOTHO U JIOTUYECKH CTPOMHO €ro H3jaraer, He 3aTpyAHseTcs C
OTBETOM IIPU U3MEHEHUH 3a/1aHus, IPABUILHO 00OOCHOBBIBAET MPUHSTHIC
KOHCTPYKTUBHBIE PEIICHUS.

O COBepIICHCTBOBaHUM HOPMATHBHOTO U Y4eGHO-METOJUIECKOr0 0OecedeHusi 00pa3oBaTeIbHOTO mporecca

Hen.: T.C. Jleyxuna
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7.3  OueHo4yHble CpeaCcTBA

7.3.1. Tekymmii KOHTPOJIb

7.3.1.1 Tembl npakTH4YecKUX padoT no qucuumninHe «Koncrpykropcko-
TeXHOJI0THYecKoe ofecreyeHne NPOeKTHPOBAHUS MALLIUH OTPACIN»

TemaTuka IMPAKTUICCKUX pa60T H3JI0KCHA B IIYHKTC 34,

7.3.2. I[IpoMe:KyTOYHASI ATTECTALUSA

7.3.2.1. Bonpocsl K 3k3aMeHy o aucuuiuvinHe « KOHCTPYKTOPCKO-TeXHOJ10rn4ecKoe
o0ecrneyeHue MPOEKTUPOBAHNS MAIIIUH OTPACIN»

1. OO6nacTp Ha3HAYEHUS U KJIACCH(PHUKAIMS TeTII000MEeHHBIX anmapaTtoB. OcHoBHBIE [loHsATHE O
nporecce u3MeNb4YeHus. XapaKTePUCTUKNA UCXOTHOTO MaTepraja U TOTOBOTO MPOIYKTA.

2. Kiaccudukanus namenpuuTesnei.
3. Konycuble u BankoBble qpoOmini. HaznaueHre U NpuHIUN JEHCTBUS.
4. MenbHHULBI U151 TPyOOTr0 IOMOJIA.

5. HW3menbuuTenu yaapHOTO ACUCTBUS (A€3HMHTETPATOPHI, AUCMEMOPATOPHI, BAOPAIIMOHHEIE
MEJIbHUIIBI).

6. Mamunsl 1 anmnaparsl 18 Ki1accu(@UKaUK ChIITy4UX MaTepHasIoB.

7. Knaccudukarusi cMecuTeNel ChlyuynX MaTepraos.

8. LlenTpoOexkHbIE U THEBMATHUECKHE CMECUTEINH ChIITyYUX MaTEpUaOB.

9. Knaccuduxarus 103aTOpoB U MUTATENEH CHITYYUX MaTepUAIIOB.

10. Jlo3aTopsl 1 IUTATENH C BPALLAIOLIMMCS paOOYMM OpPraHoOM.

11. O6opynoBanue it mpeccoBanusi. CXxeMbl BEJIEHUS MTPOIIEcca MPECCOBAHMUS.
12. 'mapaBaruyeckue mpecchl.

13. KpuBomunHsie (3KCIIEHTPUKOBBIC) IPECCHI.

14. BubpanuoHHoe rpeccoBaHue.

15. Ilponecc BasiblieBaHUS B XUMUYECKON IIPOMBILIIEHHOCTH. BakoBble pecchl.

16. PaGounii MexaHu3M pOTOPHOTO Mpecca.

O COBEpLICHCTBOBAHWH HOPMAaTHBHOT'O U Y4€OHO-METOIMYECKOr0 o0ecedeH s 00pa30BaTeNbHOTo Ipolecca
Hen.: T.C. Jleyxuna
N]1 2098248
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ABTOMaTHYECKHE POTOPHBIC JINHUU.
PoTopHO-KOHBEWEPHBIE TUHUM.

OO6nacTh NPUMEHEHUS ITHEKOBBIX MAIlUH.
OCHOBHBIE THIIBI ITHEKOBBIX MAILUH.

OcHOBHBIE CTIOCOOBI IIEHTPOOEIKHOTO PA3/IEICHUS PAa3IMUHBIX 110 XapaKTEPUCTUKAM
CYCHEH3UI U SMYJIbCUI B OBICTPOBPAILIAIOLINXCS POTOPAX, OCOOCHHOCTH MOTy4aeMbIX
IPOAYKTOB pasnenenus. OcoOeHHOCTH MEPUOANYECKUX U HEIPEPhIBHBIX MTPOLIECCOB
HEHTPU(YTUPOBAHMSL.

Knaccudukanus ¢punsrpyronmx neperopook GuiabTpoB ais KUAKOCTH. TpedoBaHus K
¢unbTpyOIWUM neperopoikam. OuiIbTpoBaJIbHbIE BCIIOMOTaTENIbHbIE BEIIECTBA.
QunpTpyromas cpena.

KoHncTpykuus potopa TapenbdaToro 0CBETJIIOLET0 CaMOpa3rPyKaroILErocs cenapaTopa ¢
IPUHYAUTEIbHBIM [IEPEMEILIEHUEM BHYTPEHHETO MOABMKHOIO TIOPIIHS 3a CUET J1aBJICHUS
Oydepnoii xunkoctu. [IpuHImn paboTer; pesKuM paboThI C YACTUYHOM pa3rpy3Kon
IIJIJAMOBOT'O ITPOCTPAHCTBA.

OCHOBHBIE PEXKUMBI PAOOTHI )KUIKOCTHBIX (PUIBTPOB B 3aBUCHMOCTH OT aIMapaTypHOTrO
oopMieHHs U c110cO0a CO3/1aHus IBUXKYILEH CHIIBI ITpoliecca (GUIbTPOBAHMSL.

OcHOBHBIE TIPU3HAKH, IT0 KOTOPBIM KIacCHPHUIUPYIOTCS eHTpUudyru. CTpyKTypa

YCIIOBHBIX 0003HaueHUH neHTpudyr, pazpadorannas B HUMXMMMALIlle. Onpenenute TUI
MIPOMBIIIUICHHBIX HEHTPHUQYT IO CIEAYIONIUM yCIOBHBIM 0003HaueHusiM: OBb; ®M/I; ®I1H;
OBIII; OI'TT; ®PBU; ®BB; PTP.

Konctpykuust, mpuHIUT 1eHCTBHS 1 00JIaCTh UCIIOJIH30BAHUS PAMHBIX (DUIIBTP-TIPECCOB
MEPHOANYECKOTO JeiicTBus. Pabounit mukn puimbTpa.

OusnuecKuii CMbICH (paKTOpa pa3IeieHus IPUMEHUTENLHO K IEHTPOOCKHOMY pa3IeIICHUIO
CYCIEH3UH UIIM IMYJIbCHN. B ueM NnpuHIMNHanbHas pa3HuULa MEXy IPOLECCaMU
[EHTPOOEIKHOTO OCBETIICHUS M LIEHTPOOESIKHOTO paszzeieHus. [louemy neHTpoOexxHoe
OCBETJIEHUE CYCIIEH3UH OCYILECTBISAETCS B OCAUTEIbHbIX, @ HE B (PUIBTPYIOILUX
HeHTpudyrax?

Knaccudukanus punbTpoB, kputepuu kinaccudukarmm. CocTaBIISIOmNe BpeMEHN padodyero
IUKJTa QUIBTPOB TIEPUOUUECKOTO JACHCTBUSI.

Konctpykuus, npuHIMD aeicTBrs 1 001acTh uenons3oBanus HeHTpudgyr ®Mb, OI'H.
[losicauTe npuHUMI AEHCTBUS HEHTPOOEKHBIX My(PT U TUAPOMY(PT.

KoHncTpykuus, npuHIun 1eHcTBUS U 00JaCTh UCIIOJIB30BAHUS KAMEPHBIX (PUIIBTP-IIPECCOB
NEePUOINIECKOT0 NeiicTBus. Pabounii nuki GpuisTpa.

O COBEpLICHCTBOBAHWH HOPMAaTHBHOT'O U Y4€OHO-METOIMYECKOr0 o0ecedeH s 00pa30BaTeNbHOTo Ipolecca
Hen.: T.C. Jleyxuna
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. [IpunHnmnm paboTsl pOoTOpa caMoOpa3rpy>KarolIerocs cenaparopa ¢ eHTpoOeKHON

NyJIBCUPYIOLIEH BBITPY3KOH ocaaka (1o cxeme). CrocoObl OTKPBITHS Pa3rpy30UHBIX IIeIeiH
U UX 3aKPBITHS.

KoncTpykius, npuHIun AelcTBUS U 0071aCcTh UCIOIB30BaHUS JUCTOBBIX (DUIBTPOB
MePUOIUYECKOT0 JCHCTBUS, pabOTaOIIKX MO 1aBlieHreM. Pabouwnii nukn puibTpa.

TapenpuaTeiec caMOpa3TPyKaIONIUECs CeapaTopsl C ICHTPOOSIKHON MyTbLCUPYIONICH
BBITPY3KO# CT'YIIIEHHOTO 0cajika uepe3 nepudepuitipie pa3rpy304HbIe eI, IEPUOANIECKU
OTKpPBIBAE€MbIE MIPH OCEBOM IE€PEMEILIEHUH TTOJIBUKHOTO IIEMEHTa POTOpa.
[TpuHIMNIHATBHBIE CXEMBI POTOPOB: C HAPYKHBIM MOPIIHEM, C BHYTPEHHUM MOPIIHEM
(TTOIBUYKHBIM JTHUILIEM).

KoucTpykius, npuHIUNI JeHCTBUS U 0071aCTh UCIIOIB30BaHUs (PUIIBTP-IIPECCOB TUMIA
OITAKM. Pabounit nuki puistpa.

. KOHCTp}IKI_II/II/I POTOPOB OCBCTIIAKOIMINX TAPCIBYATBIX CaMOPA3IrPYKAOIMUXCA CCIIapaTOpPOB €

HENPEPHIBHON COIJIOBOM BRITPY3KOM IuTaMa. XapakTep ABMXKCHUS YaCTUIL JUCTIEPCHOM
¢a3bl B MEKTapeIp4aToOM IPOCTPAHCTBE poTopa cenapaTtopa. [IpuHiun neicTBus
HAMIOPHOTO JTUCKA JJIsi OTBOJa OCBETJIIEHHOTO (yraTa.

Konctpykuus, mpuHIuI AeWCTBUS U 001aCTh HCIIOJIB30BAHMS TYCHKOBBIX OapaOaHHBIX
BaKyyM-QrIbTpoB. PHIBTPHI C HAPYKHOM QUIBTPYIOLIECH TOBEPXHOCTHIO M (PMIIBTPHI CO
CXOJSIUM IIOJIOTHOM.

KoHCcTpyKLHs MHOrOKaMEepHOI'O OCBETIISIOLIETO Cernaparopa NepuoAnYecKoro 1eHCTBUS C
LHWIMHIPUYECKUMHU BCTaBKaMM, BO3MOKHOCTh MCIOJIb30BaHUS cernapaTopa Jiis
KJIaccu(pUKALUU CyCIIEH3UH 110 pa3MepaM 4acTHIl.

KoHncTpyKkius, npuHIUI AeWCTBUS U 001aCTh UCIIOJIb30BAHUS JICHTOYHBIX BaKyyM-
GunbTpoB. JICHTOUHBIN QUIBTP CO CXOISAIIMM MOJOTHOM. JIEHTOUHBIH QUITBTP C
(GuIbTPOBAILHOM TKAHBIO, 3aKPEIIJICHHON Ha TOBEPXHOCTU PE3MHOBOM JPEHAXKHOU JIEHTHI,
YCTPOMCTBO TaKOM APEHAKHOM JICHTHI.

Oco0eHHOCTH KOHCTPYKIMH, IPUHIIUII IEUCTBUS U 00J1aCTh UCII0JIb30BAHUS II0JIBECHBIX
HEHTPU(YT ¢ BEPXHUM MPUBOJIOM U HIDKHEH BBITPY3KoH ocaaka. KoHcTpykuus y3na
IIOJIBECKH, CUCTEMA CMA3KHU I1ap TPEHU B y3JI€ IIOJBECKU POTOPA.

KoHncTpykunu BepxHel 1 HIKHEH OIOp pOTOPOB TpyOUaThiX LeHTpudyr.Crucrema cMa3Ku
onop.KoHcTpyKTHBHBIE CLIOCOOBI YMEHBUIEHHS )KECTKOCTH OIOP.

. KoHCTpyKIIMM pOTOPOB OCBETISIOMIMX U PA3ICIIAIOIINX OJJTHOKAMEPHBIX CENapaTopoOB

nepuoanyeckoro aerctsud. [Ipunuun tpéxdazHoro pasaencHus.

TpyOuaTbie pa3aenuTeNbHble CBEPXLEHTPU(PYTH, Ha3HaYeHHe, 00JacTh MPUMEHEHHUS,
0COOEHHOCTH KOHCTpYKIMH. CXema mnpoliecca pa3aesieHus: SMyJIbCUI B pa3esInTeIbHOM
porope. KoaddunmenT cenapaiu 1 ero npaKTHUECKUE 3HAUYSHHSI, 00ECTICYHMBAIOIINE
BO3MOYHOCTb Pa3/ICJICHUS] SMYJIbCUM.

O COBEpLICHCTBOBAHWH HOPMAaTHBHOT'O U Y4€OHO-METOIMYECKOr0 o0ecedeH s 00pa30BaTeNbHOTo Ipolecca
Hen.: T.C. Jleyxuna
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. OcHOBHEIE CITOCOOBI I_IeHTpO6e)KHOFO PasacICHUA pa3jIMYHbIX 110 XaPAKTCPUCTHUKaAM

CYCIIEH3HI U SMYJIbCU B OBICTPOBPAIIAIOIINXCS POTOPAX, OCOOEHHOCTH MOTYYaeMbIX
IpOAYKTOB pazaeneHusi. OCOOEHHOCTH MEPUOINYECKUX U HEMPEPBIBHBIX MPOLIECCOB
HEHTPUPYTHPOBAHUS.

KoHcTpykuus, npuHIUN AeHCTBUSA U 00JIaCTh UCIOIb30BAHUS KapyCeIbHbIX BaKyyM-
(GUIbTPOB.

Oco0eHHOCTH KOHCTPYKIIUN, MPUHIIAI JEHCTBUS U 00JaCTh UCIIOIB30BaHUS MasiTHUKOBBIX
HeHTpU(yT ¢ HUHKHUM MIPUBOI0M. OCHOBHBIE CITOCOOBI YJATIEHUS 0Ca/IKa U3 POTOPOB
ueHTpudyr storo tuna. OCOOGEHHOCTH MHOTOCKOPOCTHOTO NMPUBO/Ia MAasSTHUKOBBIX

HEHTPUDYT.
KoHcTpykuus, mpuHIUI JEHCTBUS U 001aCTh NCIIOJB30BAHUS JUCKOBBIX BaKYyM-(PIIBTPOB.

Oco0eHHOCTH KOHCTPYKITHH, IPUHITAI JEHCTBUS M 00JIACTH UCTIOIB30BAHUS
TOPU30HTANIBHBIX aBTOMAaTU3UPOBAHHBIX LIEHTPU(YT C HOKEBOU BBITPY3KOIl OcaaKa, UX
OCHOBHOE OTJIMYHE OT JPYTUX TUIIOB LEHTPUDYT nepuoandeckoro aeiicteuss. OcoOeHHOCTH
MPUBOJA KPYMTHOTOHHAKHBIX LIEHTPU(YT 3TOTO THIIA.

KoHcTpykuus, nmpuHINT JeCTBUS B 00J1aCTh UCIIOIB30BAaHUS JICHTOYHBIX (PHIIBTP-TIPECCOB.

OcHOBHBIE CTIOCOOBI YIaJICHUS 0CaJIKa U3 POTOPOB TOPU30HTATBHBIX ABTOMATU3UPOBAHHBIX
HEeHTPUDYT ¢ HOXKEBOI BHITPY3KOH OcajIKa.

KoncTpykuus, mpuHIUT ASWCTBUS U 00JIACTh NCIIOIB30BAHNS BHOPALIMOHHBIX (PUIBTPOB.

Oco0eHHOCTH KOHCTPYKIUH, TPUHIIUII ICUCTBUS U 00JIACTh UCIIOJIb30BAHUS BEPTHKAIBHBIX
buIbTPyOMUX HEeHTPUYT HENPEPHIBHOTO ACHCTBUS CO IIHEKOBOI BHITPY3KON OCaIKa.

KoHncTpykuus, npuHuun qeicTBus 1 00JacTh UCIOJIb30BAHUS JIEHTOUYHbIX (PUIIBTP-IIPECCOB.
CrniocoOpl MpeiBapUTEIbHOIO YKPYITHEHHSI YaCTHL] TUCIIEPCHOM (a3bl CycleH3ul,
(GMIBTPyeMbIX Ha JICHTOYHBIX (QHIBTP-TPEccax.

Oco0eHHOCTH KOHCTPYKIIUM, TPUHITUIT JEHCTBUS U 00JIaCTh UCIIOIb30BAHUS
TOPU3OHTAIBHBIX QUIBTPYIOMIMX HEHTPU(YT HEMPEPHIBHOTO ACHCTBUS CO ITHEKOBOM
BBIIPY3KOM OCaJKa.

Kinaccudukanus GpuibTpoB, Kputepuu knaccudukarmu. CocTaBISIOMNAE BpEMEHU padodyero
LUKJIa QUIBTPOB EPUOJUUECKOTO AEUCTBHUS.

I'opuzonTansHbe GUABTPYIONIHE HEHTPUPYTH HETIPEPHIBHOTO EHCTBUS C MyIbCHPYIOICH
BBITPY3KO# ocanka. OTHOKACKaIHbIC U MHOTOKAacKa HbIe TICHTPUGYTU. CBSI3b MEXKITY
TOJIIIMHOM CJI0SI OCA/IKa B pOTOPE, €r0 JUIMHON U CBOMCTBAMH OCAJIKA.

TpyOuarbie ocBEeTIISIONINE CBEPXLIEHTPU(YTH, Ha3HAYeHUE, 007IaCTh IPUMEHEHHS,
0COOEHHOCTH KOHCTpYKIHH. CXeMa Iporiecca HeHTPOOEKHOTO pa3AesIeHHs B OCBETIISIONIEM
poTope.

O COBEpLICHCTBOBAHWH HOPMAaTHBHOT'O U Y4€OHO-METOIMYECKOr0 o0ecedeH s 00pa30BaTeNbHOTo Ipolecca
Hen.: T.C. Jleyxuna
N]1 2098248
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