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1. Lenu, 3anaum U IUIAHUPYeMble Pe3yJIbTAThl 00yUeHUs MO TUCHUTLIUH

K 0CHOBHBIM 11€JIIM OCBOEHUS TUCHUIUIMHBI « TeXHOIOTHYeCKHe MaluHbI 1 000pYI0BaHUE)
CJIelyeT OTHECTH:

— (¢opMupOBaHHE 3HAaHUH O JUHAMUYECKHX pacyeTax MallMH XUMHUYECKHX U
HEe(PTEXUMHUECKUX MPOU3BOJCTB, OOECHEUMBAIONIMX HAJSKHOCTh U CTAOMIBHOCTH pabOThI
TEXHOJIOTHYECKOr0 000py10BaHHUS;

— TOATOTOBKA CTYACHTOB K JEATEJBHOCTH B COOTBETCTBUM C KBaJIM(UKAUOHHOU
XapaKTepUCTUKOM CHelHalucTa I10 HaIpaBJIEHUWI0, B TOM 4YHcle (OPMUPOBAHUE YMEHUI
uccieoBaTh (PYHKIIMOHUPOBAHUE 3JEMEHTOB U Y3JI0B MALIMH XMMHUYECKUX U HE(PTEXUMUYECKUX
IIPOM3BO/JICTB, BBHIIIOJHEHUE PACUETOB HA IPOYHOCTH, KECTKOCTh U BUOPOYCTOMYUBOCTD JIEMEHTOB
MAlIlUH ¢ y4€TOM JUHAMUYECKUX HArPy30K.

K ocHOBHBIM 3a/1auaM OCBOEHUS TUCHMILIMHBI « TeXHONIorn4eckre MallimHbl 1 000pyA0BaHUE»
CJIelyeT OTHECTH:

— OCBOCHHME METO0JIOTUH IIPOBEACHNS AHAJIN3a JUHAMHUKHU MAIIUH U UX IIPUBOJIOB;

— OCBOCHHE METOJMK OINTHUMHU3ALMOHHOIO MPOEKTUPOBAaHUSA MAUIMH XHUMHUYECKUX H
HEe(PTEXUMHUYECKUX TPOU3BO/ICTB;

— OCBOEHHME METOJIOB pacyeTa Ha MPOYHOCTb, KECTKOCTh U BHUOPOYCTOWYMBOCTbH 3JIEMEHTOB
MAIlMH C y4€TOM JUHAMUYECKUX HArpy30K.

OObyuenue no aucuuiinHe «TexHolornyeckue MaluHbl 1 000PYJOBaHHE» HANPABJICHO HA
(dhopMupoBaHHE y 00YUAIOIIMXCS CICTYOIINX KOMITCTCHIINN:

Ko n HanMeHoBaHMe KOMIeTeHIU I HNuankaTopsl 10CTHKEHUS
KOMIICeTeH M
OIIK-9. CniocoGeH pa3pabaTbiBaTh HOBOE HOIIK-9.1  OuenuBaer  3>PPEKTUBHOCTD
TEXHOJIOTHYECKOE 000pyI0BaHHE NPUMEHAEMBIX CPEACTB MEXaHU3aluu U

aBTOMAaTHU3aIMK TEXHOJIOTHYECKUX MPOLECCOB
Ha OCHOBE aHAJM3a YPOBHS TEXHOJIOIMYHOCTH
00BEKTOB MAIIMHOCTPOCHHUS

NOIIK-9.2  Pa3paGaTbiBaeT TEXHUYECKOE
3aJjaHue Ha pa3pabOTKy MPOEKTHBIX PELeHUH,
ACKU3HBIX, TEXHUYECKUX U PaOOUYNX MPOEKTOB
NOIIK-9.3 IlpumeHseT HaBbIKM YHUDUKAIIMH

u CTaHJapTU3alunu KOHCTPYKTOPCKO-
TCXHOJIOTHYCCKHUX peIHeHI/II\/’I Ha OCHOBC
IMPOBCACHUA aHaJIn3a Ile(bCKTOB,

BO3HHUKAOMIUX IIPpU HU3TOTOBJIICHHUU neTaneﬁ,
MPUYMH UX BO3HUKHOBECHUS

NOIIK-9.4 Amnanusupyer CyIIECTBYIOIINE
MPOEKTHBIE pelieHus, (OPMUPYET KPUTEPUU

JUTSt OTNTUMU3AINH TEXHOJIOTHYECKOTO
00opyaoBaHUS W MOJICpHU3AIUU
(bYHKIIMOHATBHBIX XapakTEPUCTUK U

KOHCTPYKTHUBHBIX OCOOCHHOCTEH

NOIIK-9.5 Pa3zpabarbeiBaer MTPOCKTHI
TEXHOJIOTUYECKOTO 00opy0BaHus,
KOHTPOJIMPYET MPOIIECCH CO3JaHHSI OTIBITHOTO
oOpa3sia/pabouelt MOIEIH/TIPOTOTUTIA
HNOIIK-9.6 Bnaneer MeTonaMu TEXHUYECKOT'O




KOHTPOJIA u UCIIBITaHUA HOBOT'O
TCXHOJIOI'MYCCKOI'O 060py,Z[OBaHI/I$I

OIIK-12. Criocoben pa3pabaTsiBaTh NOIIK-12.1 ITpoBoaut MOHHUTOPHHT
COBPEMEHHBIE METO/IbI HCCIIECAOBAHUS Pa3BHUTHS TEXHUKH " TEXHOJIOTHH,
TEXHOJIOTUYECKUX MAIIMH U 000PYAOBaHMs, | aKTyaJbHbIX 3alpOCOB IIOJIb30BaTeNed 1o
OLICHUBATh U MPEJCTABIATH PE3yIbTATHI (YHKIIMOHATIBHBIM, 3PTOHOMUYECKUM H HHBIM
BBITIOJIHEHHOH paboThI XapaKTepUCTUKAM TEXHOJIOTUYECKUX MAalluH

1 000pyTIOBaHUS
NOIIK-12.2  Pa3pabaTbiBaeT  METOJIUKH

MIPOTHO3UPOBAHUS n onpeeeHus
rokazaresiei TEXHOJOTMIYHOCTH Ha
Pa3IMYHBIX CTAAMSAX OJKU3HEHHOTO IIMKJa
N3CIINA

NOIIK-12.3  Omnpenensier  METOAMYECKHE
OCHOBBl W HHCTPYMEHTBI HCCIIEJOBAHUI
TEXHOJIOTUYECKUX MAIIMH U 000pyA0BaHUS
NOIIK-12.4 OuenuBaet pe3yibTaThl
UCCJICIOBAaHUM, BBIIOJIHIEMbIX B OTHOIIECHUH
TEXHOJIOTUYECKUX MallMH U 000pyIOBaHUS,
JUIsL  ONpEAENIEHUs] HMX CBOMCTB C IIEJIbIO
PaKTUYECKOI0 MPUMEHEHUS

NOIIK-12.5 Bemonsser  BepupUKaLUIO
pa3paboOTaHHbIX METOAMK, ONHpasch Ha
Hay4YHO 00OCHOBAHHBIE TIOIXOTbI

NOIIK-12.6  OcymectBisier  00pabOTKy
pe3yIbTAaTOB JJAHHBIX M aHAJIM3 UCCIICTOBAHHIA,
dopmMHpyeT OTYETHYIO JIOKYMEHTAIUIO II0
TEXHUYECKOH  JMAarHOCTHKE  MAlliH |
000pyTOBaHUS

2. MecTo 1MCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHO MPOrpaMMbl

JuctumnuHa « TexHOoIorn4ecKue MaluHbl 1 000pyI0BAaHUE» OTHOCUTCS K YUYEOHBIM JUCHIUTUTHHAM
oOs3arenpHOM wactu Onoka bl «/luctumnuuel u Moxynu» 00pa3oBaTeIbHONW MPOTrpaMMBbl
«ITpOoMBIIIIEHHBI UHKUHUPUHI HarnpaBieHus  15.04.02 TexHomornuecKkne MaluHbl
u o0opyoBaHue, KBaTU(PUKaLus (CTENEHb) — MarucTp.

OcBoenne AMCUUIUIMHBI «TeXHOJOrMYecKkue MallmHbl MU 00OpyZoBaHHEe»  BO I-M cemectpe
HE00XO0IUMO TSI TOCIIEYIOIIET0 OCBOCHUS TUCIUILINH «IIpoeKTHpOBaHUE TEXHOIOTHYECKUX
IIPOU3BOJICTBY.

3. CTpykTypa M coiep:KaHue TUCHUTITIHHBI
OO6m1ast TPy 10€MKOCTh JUCITUTUIMHBI COCTABIISIET 3 3a4eTHBIX eMHUIIBI (108 yacoB).

3.1  Buabl yueOHOii padOTHI U TPY10E€MKOCTH



3.1.1. Ounass popma oOydeHus

Ne } Kosmuect CemecTpbi
n/ Buj yuyeOHoii padoTnl BO
n 4acoB 1
1 | AyautopHblie 3aHATHSA 32 32
B toMm gucie:
1.1 | Jlekuun 16 16
1.2 | CemuHapckue/mpakTHIECKHUe
3aHATHS
1.3 | JJaGopaTopHbIe 3aHATHS 16 16
2 | CamocrosiTeqbpHast padoTa 76 76
B Tom uucre:
2.1 | Joxkman, coobieHue
3 | IlpomexyTouHas
aTrecTanus
3auer/nud.3auer/IK3aMeH 3auyer 3a4er
Hroro 108 108

3.2 TeMaTu4ecKrH NUIAH U3YYEHUS IMCUMUILTMHBI

3.2.1. Ounas popma oOyueHUS

Ne TpynoemkocTb, yac
n/n AynuTopHasi pagora  Ps=ooed
2 g = 3
Pa3neinl/TeMbl o - ?} ?3 = = = § é
JUCIHHUIITITAHDI g Er %E E % E E =
5 = E 3| &8 €&
= = s O & 9 S o
SE | S =
1.1 MarnHb JIIsL U3MeIIbYCHUS 12 2 2 8
MaTepuasoB
1.2 MaiuHsel ¥ annapartsl AJis 12 2 2 8
pazzieseHus: HEOTHOPOIHBIX CHUCTEM
1.3 Cwmecurenu, MATATENN U J03aTOPHI. 12 2 2 8
14 [urtatenn ©  103aTOpPBI  CHITYYHX 12 2 1 9
MaTepHaoB.
1.5 OOGopynoBaHue JIJIs1 IPECCOBAHMUS. 12 1 2 9
1.6 [ITHexOBBIE MAIITUHEI 12 2 1 9
1.7 enrpubyru 12 2 2 8
1.8 KugxoctHbIE HEHTPOOCKHBIC 12 1 2 9
cenapaTopbl
1.9 DuIbTphI A1 KUIKOCTEN 12 2 2 8
Hroro| 108 16 16 76




3.3  Conepxanue Q1M CHUNIMHBI

Tema 1. MammnHbI 1J151 U3MeJIbYEHHUS MATEPHAJIOB

Ilonamue o npouecce usmenvuenusa. Xapakmepucmuxy UCXOIHOTO MaTepralia U TOTOBOTO
MPOJYKTa: MPOYHOCTb, XPYIKOCTb, a0Opa3sMBHOCTb, KPYIHOCTb KYCKOB. Qu3uueckue ceolicmed
Marepuanga:  BJIQXHOCTb, IUIOTHOCTb, IOPO3HOCTh, B3pPHIBO- U  M0apo0e30MacHOTh,
BOCINUIAaMCHACMOCTD U TEMIICPATYPHI TIJIABJICHUA.

Cnocobwi UBMENbYEeHU: pa3laBlMBaHKE, pacKaJbIBaHHUE, pa3llaMbIBaHHE,
UCTHpaHue, yJap, pe3aHue, paclwiINBaHUE U pa3IMuHble KOMOMHAIIUHU 3TUX CIIOCOOO0B.
Knaccugpuxayusn usmenvuumeneil. [Ba IIpUHLUIIA KJIacCU(pUKALUH

HU3MENTBUUTEIIEH — IO KPYITHOCTH MOJTy4aeMOTO MPOIyKTa U TI0 CIIOCO0Y m3MenpdeHus. J(poOuiku u
MEJBHHIIBI, UX KIACCU(PUKAIUIA U KOHCTPYKTHBHBIE OCOOEHHOCTH.
[TapameTtpuyeckuii pacueT naMenpuuteneil. OnpeneneHye 3anaca NpoOYHOCTH.

Tema 2. MamiMHBI M anNapaThl VIS pa3leeHUus1 HEOAHOPOIHBIX CHCTEM

MamumHbl ¥ annapathl Uil Kiaccugukayuu ChITydux MatepuanioB. OCHOBHBIE MOHSTHSL.
Knaccudukanus MammH M anmapaToB s Pa3/eiCHUs ChIIyYMX MAaTepualioB Ha (pakluu.
Konctpyknnu npocenBaromux ieMeHToB. [lapaMeTpuyeckuili 1 MPOYHOCTHOM PACYETHl MAlIUH U
anmnapaToB IS Pas3AeleHUs HEOJHOPOIHBIX CUCTEM.

OGopynoBanue IJsl 6030yuwiHOil cenapayuu matepuasioB. Pacdyer mapameTpoB cemapaTopos.
Tema 3. CmecuTesn, MUTATETN H 103aTOPBI.

Cwmecutenu. O6mue nonoxenus. OnieHka kayectBa cMecu. Knuneruka mpouecca cMeIMBaHus:
IIPOLECChl  CMEUIMBAaHUS B CMECHUTEISX MNEPUOAUYECKOIO U HENPEPHIBHOTO  JIEHCTBUS.
Knaccudukanus cmecuresneif, OCHOBaHHAas Ha MHCIOJB30BAHUM KOHCTPYKTHUBHOM OOIIHOCTH
CMecUTelNeH, UX Ha3HAYCHUs M XapaKTEePHBIX OCOOCHHOCTEN PabOTHI.

[TapameTpuyeckuii pac4€T CMECUTENEH.

Tema 4. [IutaTtenu 1 103aTOPHI CHITYYNX MATEPHAJIOB.

Knaccudukanus nozaropoB u nurtateneil. OObEMHBIM U BECOBOM CIOCOOBI JTO3UPOBAHUS.
Onenka KauecTBa JI03UpoBaHMsA. KOHCTPYKIMM THUTaTeNed W J03aTOPOB: YCTpoicTBa 0€3
JBUKYIIETOCS pabodero opraHa, yCTPOWCTBA C BPAMIATEIIbHBIM U MOCTYNATEIbHBIM JIBHKCHUEM
pabouero oprana. BuOpomo3upoBanue MaTepuanioB. TEXHUYECKHE CPEICTBA JOZHPOBAHUS HKUIIKO-
BSI3KUX MPOTYKTOB.

PexomMenaanuu 1o BEIOOPY JO3UPOBOYHOTO O0OPYAOBAHHUSL.

Tema 5. O6opynoBanue /151 MPeCCOBAHUS.

ITponeccel KOMIAaKTUPOBAHUS 1aBIEHUEM: IPECCOBAHNE B 3aMKHYTBIX MaTpULaX, IPOXOJIHOE
IIPECCOBAHUE, THAPOCTaTUYECKOE MpeccoBaHue. Kiaccudukanys npeccoBoBro o00pyJ0BaHuUs: MO
BUJy ITPUBO/IA; TI0 HAMPABICHUIO IEHCTBYIOIIETO YCHIINS; IO CHIEIU(PUKE KOHCTPYKIMH; 110 CIIOCO0Y
YIIPABJICHUS.

T'uopasnuyeckue npeccol: KOHCTPYKTUBHOE UCIIOJIHEHUE, IPEUMYIIIECTBA U HEJOCTATKH.

Kpueowunnuvle npeccer (KpuBOIIUNHBIE TaOneTouHble MamuHbl). [{ukiaorpamma pa®oTsl
npecca. Pacyer npon3BoIUTEILHOCTH U BBIOOP MOIIHOCTH MPUBOJIA.

Pomopuvie npecc-asmomamol. ABTOMaTH4ECKHE U POTOPHO-KOHBEHEPHBIEC JINHUU.

Banxoevie npeccwi. llpeccoBanue Marepuana B BUIE IUIACTUH M JICHT.
I'panynupoBanue mpoayKra.

Tema 6. IllHexoBLIe MAIIMHEI

Knaccudukanust 1 061acTh IpUMEHEHHUST ITHEKOBBIX MamuH. [IpoxoaHoe (SKCTPY3HMOHHOE)
IITHEKOBAHME CHITy4YMX Marepuanos. [[apaMerpuyeckuii pacyeT MHEKOBBIX MAIIUH.



Tema 7. LlenTpugyru

Knaccudukanus neHtpudyr u BHABI LEHTPUPYTUPOBAHUS, OCHOBHBIE TEPMUHBI U
onpeaenenusi. @®aktop pasnenenus I[Ipou3BOAUTENBHOCTH OCATUTENBHBIX U QUIBTPYIOLIUX
HEHTPUQYT.

KoHcTpyKkunn 1eHTpu(yr nepruoguuecKkoro JEeHCTBUS: BEPTUKAIbHBIE MaJIOJIUTPAKHBIE C
HUKHUM IIPUBOJIOM, MasiTHUKOBAsl C py4HOM BBI'py3Koi ocaaka (PMB), MasTHUKOBasl C HOKEBBIM
cpesom ocanka (PMJI), momBecHas camopasrpyxkaromias 1meHTpudyra (PIIC), mnoaecHas
neHtpudyra ¢ HoxxeBo BeIrpy3koi ocanka (PITH), ropusonTansHble aBToMaTu3npoBannbie (OI'H
u OI'H) ¢ HOxeBo# BHITpYy3KOi ocajka, Tpyodarsie (cBepxueHTpudyru) (OTP u PTP).

LenTpudyru HEPEPHIBHOTO TCHCTBHUS:

— MPSIMOTOYHBIE M MPOTUBOTOYHBIE OCAAUTEIbHBIE HEHTPUDPYTH CO MIHEKOBON BBITPY3KOM
ocazaka (OI'll m OBIII),

— ¢uibTpyromue HeHTpUu(yru: BepTUKaJIbHbIE CO ITHEKOBOM BHIrpYy3Koil ocanka (DPBIL),
TOPU3OHTAJIBHBIE CO IIHEKOBOHM BbIrpy3koil ocanka (DI'LL), ropuzoHTalbHBIE € MYJIBCUPYIOMICH
BeITpY3Koil ocanka (®I'TI), Bubpannonusie ¢ ropusoHTanbHbeiM (PBI') nnu BeprukansueiM (OBB)
PacIoJIOKEHUEM POTOPA, BEPTUKAIBHBIC C MHEPIIMOHHOM BBHITPY3KO# ocanka (DBU).

DHepreTuyeckuil pacyet UeHTpUQyT.
Tema 8. JKnakocTHbIe IEeHTPOOE:KHbIE cenapaTopbl

Obnacte mnpuMeHeHHUs cemapaTopoB. Kiaccuukanus KHUIKOCTHBIX IICHTPOOCKHBIX
CermapaTopoB 1O TEXHOJIOTUYECKOMY Ha3Ha4eHHI0. KOHCTPYKTHBHBIC CXEMBI JKHIKOCTHBIX
IIEHTPOOEIKHBIX CEMapaTOPOB PA3TUYHBIX THIIOB U MX MPUBOJIOB.

KoHcTpykuuu cenapatopoB pa3IUuHbIX THIIOB.

OnHOKaMepHBIN OCBETIISIOIINN cenaparop MIEPUOINYECKOTO NENCTBUS.
OnHOKaMepHbBIN pa3 eSO cernaparop MEPUONYECKOTO JNENUCTBUS
MHorokamepHsle cenapaTopsl MEPUOJHYECKOro JeHCTBHs. OCBETIIAIONIMM cenmapaTop
MEPUOIUIECKOTO necTBus C  OTBOJIOM ¢yrata  mox  HAMOpPOM.

OcBeTIAOMMI  TapesbyaThlil  CaMOpPa3rpyXaroIUKWC CenapaTop € HENPEPBIBHOM COIJIOBOU
BBITPY3KOH IIIama.

TapenpuaTbie caMOpa3rpyKaroUIUEcs CEmapaTopbl € I[EHTPOOCIKHOW IMyJIbCUPYIOIICH
BBITPY3KOM CTYIIEHHOTO Ocajka dYepe3 mnepudepHuiiHble pa3rpy30uHble ILIENH, MEePHOAMYECKH
OTKpbIBAaEMbI€ MIPU MEPEMEILIEHUH TOJBUKHOIO AJIEMEHTa POTOPA.

Tapenbuatblii OCBeTIISAIONINI camMopasrpyskatomuiics cenapatop (OIB) ¢ npuHyaUTEIbHBIM
MepeMEeIEHUEM BHYTPEHHETO MOJBMXKHOIO MOPIIHS 3a cueT MAaBiieHus OydepHOH KUAKOCTH.
CaMopasrpy KaroLuiicss poTop ¢ MOABMKHBIM JHHUILEM U KJIallaHOM € U30JIUPOBAHHBIM MOPIIHEM IS
JBYX3TAIHOW pa3rpy3KH OCAIKa.

Tema 9. ®UiabTPBI LIS JKHIAKOCTEH

OO6ume nonoxxeHus, kiaaccupukanus GuiabTpoB. OCHOBHBIE PEKUMBI pabOTH! (GHIBTPOB.
Koncmpyxyuu ¢punompos.

Pamubiii  ¢unbtp — mpecc. Kamepssiit  guuibtp-npecc. DunbTp-npecc aBTOMATU3UPOBAHHBIN
kaMmepHbld Tuna @ITAKM. @unbrp-npecc aBTOMaTu3upoBaHHbI kaMmepHbId THna ®AMO. dunbtp-
npecc ¢ OyMa)XHOM JICHTOW JIMCTOBOTO BEPTUKAIHHOTO (DUIBTpa C THAPOCMBIBOM Ocajka. SdeikoBbie
OapaGanHble  BakyyM-QuiubTpel. bapaGaHHBII BakyyM-QUIbTp ¢ HapyXHOW  (uiIbTpyrOLIeH
MOBEPXHOCTHIO. bapabanHbIii BakyyM-(DHIBTp C BHYTPEHHEH (PHIIBTPYIOIIEH TOBEPXHOCTHIO

JluckoBblif BakyyM-(uibTp. JICHTOUHBIN BakyyM-(QHIBTP CO CXOAALIMM IMOJOTHOM. KapycenbHbIi
BakyyM-(puiibTp. JIeHTouHbBI QrutbTp-nipecc. BubpanuoHHbIit GUIbTp.

34 TemaTuka cCeMUHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aAHATHI
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3.4.1. Cemunapckue/nIpakTH4YeCKHe 3aHATHS

IIpakTnyeckoe 3ausiTue 1. OcHOBHBIE (hHU3HYECKHE CBOWCTBA, XapAKTEPUCTUKU HCXOIHBIX
MaTepHaJIOB.

IIpakTyeckoe 3ansitue 2.Ilapamerprueckuii 1 IPOYHOCTHON pacyEThl MAIIMH U
anmnaparoB IS pa3ieiIcHNs] HEOAHOPOJHBIX CUCTEM.

IIpakTnyeckoe 3ansaTue 3.Kiaccudukamnus cMmecuTeneil, OCHOBaHHas Ha UCIIOJIb30BaHUH
KOHCTPYKTHBHOM OOIIIHOCTH CMECUTENEN, UX HA3HAUYEHUS U XapaKTEPHbIX 0COOEHHOCTEH pabOTBhI.

IIpakTnyeckoe 3ansitue 4.Kiaccuduxanus 103aTOpOB U MUTATENEH.

IIpakTnyeckoe 3ansaTue 5. Kinaccudukamnus npeccoBoro 060py0BaHus: 10 BUly IPUBOJIA;
10 HAPABJICHUIO ACUCTBYIOMIETO YCHIIUS; 110 Crielu(pUKE KOHCTPYKIIUH; 110 CIIOCOOY YIpaBICHHUS.

IIpakTnyeckoe 3ansTue 6.Kinaccudpukanys 1 061acTh NPUMEHEHHS IIHEKOBBIX MAILIUH.

IIpakTnyeckoe 3ansitue 7.Knaccuduxanus ueHTpudyr U BUIb HEHTPUPYTHPOBAHUS,
OCHOBHBIE TEPMMHBI U OIIPEIIEICHHUS.

IIpakTyeckoe 3ansiTne 8. KOHCTPYKIIMU cEapaTopoB pa3InYHbIX THUIIOB.

IpakTuueckoe 3ausaTue 9.Koncrpykuuu GpuiabTpoB.

3.4.2. JIaGopaTopHbIe 3aHATHSA

JlaGopaTopHoe 3ansitue 1.113ydeHne HanpsiKeHHO-1e(hOPMUPOBAHHOTO COCTOSHUS
MOPOIIKOBBIX MaTEPHATIOB B MPECC-UHCTPYMEHTE.

Jla6opaTopHoe 3ansitue 2.0npenenenre GU3NKo-MeXaHUIECKIX CBOHCTB MOPOIIKOBBIX
MaTepHaloB.

JlaGopaTopHoe 3ausitue 3.M3yueHne paboTel BHOPAIIMOHHOTO MUTATEIS U
9KCIIEPUMEHTATLHBINA aHATTU3 IPOU3BOIUTEIHLHOCTH U KAUECTBA MO/Ia4YH CHIITY4ei Cpeibl

JlabopaTopHoe 3ansitue 4.lccieoBanne rpaHy10MeTpHUUECKOT0 COCTaBa METOAOM
CUTOBOTO aHAJINU3a

JlaGopaTopHoe 3aHsiTHE 5.JKCIIEPUMEHTAIILHBIN aHATTN3 CMEIIIEHUS CHITYYHX MaTepHAIOB
1 OIIEHKa KauyecTBa MojlydyaeMoil cMecu

JlabopaTopHoe 3ansTHe 6./13ydueHe OCHOBHBIX 3aKOHOMEPHOCTEN YIUIOTHEHUS
MOPOIIKOOOPA3HBIX MaTepHalioB naBieHueM .OcHaleHue: 1a0opaTOPHBINA pyUHO THIIpoIpece,
METOJMYECKHE YKa3aHus K JabopaTopHOI padoTe.

JladopaTopHoe 3ausitue 7./3ydenne paboThl paMHOTO (GUIBTP-TIPECCa.

JlaGopaTopHoe 3ansitue 8.13yueHne paboThl QUIBTPYIONICH IIEHTPU(YTH 11epHOIUIECKOTO

JIEUCTBUSA C pyYHOU BBIIPY3KOU OcajKa.

JladopaTopHoe 3ansiTue 9./3ydenne paboThl TapeIbUaTOTO CEMapaTopa.

4. Y4eOHO-MeTOAMYECKOE U HHPOPMALIMOHHOE o0ecieueHmne

4.1  OcHoBHasi TUTEpPaTYpa

1. Tapanosa, JI. B. MamuHbl 1 anmaparsl XAMUYECKHUX TIPOU3BOJICTB : yueOHoe nocodue / JI. B.
TapanoBa. — Tromens : TNV, 2011. — 200 ¢. — ISBN 978-5-9961-0317-1. — Texecr :
AJIeKTPOHHBIH // JlaHb : anekTpoHHO-OnbmuoTeunas cucrema. — URL:
https://e.lanbook.com/book/28330

4.2  JlonoJIHUTe/IbHAA JUTEpaTypa


https://e.lanbook.com/book/28330
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I.  PacyerTsl MamMH ¥ anmapaToB XUMUYECKHX MPOM3BOICTB U He(TerazonepepaboTKu
(mpumeps! U 3a1aun): Yued. nmocobue ans By3os/ IlonukapoB W.U.,Ilonukapos C.U.,PaukoBckuit
CB. -5-e wm3p., crep. —  Cankr _Ilerepbypr : Jlanms, 2025. - 716 c.
https://reader.lanbook.com/book/504423

2. TlouukapoB W.M. Mamueel M anmapartsl  XUMHYECKUX  NPOM3BOJCTB W

He(drerazonepepadboTku: Yueonuk mist By3os/ N.W. [lonukapos, M.I'. INaitnymun — 8-e 3., cTep. -
Canxkr_IlerepOypr : Jlans, 2025. — 604 c. https://reader.lanbook.com/book/480158#1

4.3  DjaeKTpoHHBbIE 00pa3oBaTebHbIE PECYpPChI

DneKTpoHHBIN 00pa3zoBaTenbHBIN pecypc (DOP) He paspaboran

4.4 JINneH3noHHoe M CBO0OOIHO pacnpocTpaHsieMoe NPOrpaMMHoOe
ob0ecneueHune

He npenycmorpeno

4.5 CoBpeMeHHbIe NpodeccHOHATBbHBbIE 0a3bl JaHHBIX U HH(OPMAIHOHHbIE
CIIPABOYHbIE CUCTEMbI
HHTepHeT-pecypchl BKIIOYAIOT YYeOHO-METOANICCKIE MAaTEPHAIIBI B DJICKTPOHHOM BHJIE,
npejcTaBiIeHHble Ha caiite http://mospolytech.ru B paznene «bubnuoreka.

5. MarepuajJibHO-TEXHHYECKOE o0ecevyeHmne

Aynutopus Ui JICKIMOHHBIX U TpakTHdecKux 3aHsATuid Noe4409: cTombl, CTylbs, ayJuTOpHAs 10CKa,
HACTEHHBIN POEKIIMOHHBIN 3KpaH, MYJIbTUMEIUHHBIA KOMIUICKC (MIPOCKTOP, KOMIbloTep). Pabouee
MECTO MpernoAaBaTes: CTOMN, CTYJI (Y4eOHBIH KOPIyC, pacookeHHbIN o aapecy: 115280, r. Mockaa,
yi1. ABTO3aBojICKas, A.16, cTp. 5).

Komnbrotepnsiit knacc Ne4408: nepcoHalibHbIe KOMIBIOTEPHI, CTOJIBI, CTYJIbs, ayJAMTOPHAS
JI0CKa, HACTEHHBIM NPOEKINOHHBINA 3KpaH, MYJIbTUMEIUNHBIA KOMIUIEKC (IIPOEKTOpP, KOMIIBIOTED).
Pabouee mecTo mpenoaBaress: CToJ, CTyJ (Y4eOHBIM KOPIYC, PacloJIOKEHHBIH 110 aapecy: 115280,
r. Mockaa, yi. ABTo3aBojickas, 1.16, ctp. 5).

Aymutopuss juisi  mabopaTopHbix pador Ne4102: crombl, CTy/bs, ayauTOpHAs JOCKa,
HACTEHHBIN MPOCKIIMOHHBIN dKpaH, MyJIbTUMEANIMHBIN KOMIUIEKC (TIPOSKTOpP, KOMIBbIOTEp). Pabouee
MECTO TIperojaBaresis: CTOJ, CTyN (Y4eOHBIM KOpITyC, pacloJIOKeHHBbIH mo azapecy: 115280, r.
Mocksa, yi. ABTo3aBojckas, .16, cTp. 5)

Aynutopus ays mabopatopHbeix padot Ned101: cTombl, CTybs, ayauTOpHAs q0cKka. Pabouee
MECTO TPEToJaBaTesisi: CTOJ, CTyJ (Y4eOHBIM KOpITyC, pacroyioXeHHbIH mo aapecy: 115280, r.
Mocksa, yi. ABTo3aBojcKas, .16, cTp. 5)

6. Mertoanyeckue peKOMeHAAMHU

6.1 MeToanyecKue peKOMEHIANMH IS IPenoaBaTeJisi 10 OPraHUu3anHu
00yueHust
OCHOBHBIM TpeGOBaHI/IeM K IMpenioAaBaHuiO0 JUCIHHUIIINHBI SABJISACTCSA TBOp‘ICCKHfI, HpO6HeMHO—


https://reader.lanbook.com/book/504423
https://reader.lanbook.com/book/480158#1
http://mospolytech.ru/
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JTUAJIOTOBBIN MMOAXO/, TMO3BOJISIFOIIMIA TMOBBICUTH WHTEPEC CTYIEHTOB K COJEPKAaHUIO y4eOHOTO
MaTepuaa.
TeOpeTI/I‘ICCKOG HN3YUCHUC OCHOBHBLIX BOIIPOCOB pPas3AacCjioB AUCHUINIMHBI OOJDKHO 3aBCPIIATHLCA
MPaKTUYECKOM pabOoTOM (BBIMTOTHEHUEM JTA00OPATOPHBIX padOT, KypCOBOM pabOTHI).
Jis akTHBH3AIMM y4eOHOTO Ipolecca MPpHU W3yYeHUH TUCHUIUIMHBI 3((EKTUBHO MpPHUMEHEHHE
MIPE3CHTAIHI 10 Pa3JIMYHBIM TeMaM JICKIHH 1 JaO0paTOPHBIX padoT.

st mpoBeneHUsT 3aHSATUN MO JUCHUIUIMHE CIIEIyeT HCIOJIb30BaTh CPEICTBA OOYYCHUS:
yueOHUKH, WH(POpPMAIMOHHBIE pecypchl WHTepHETa; crnpaBOYHBIE MaTepHalbl U HOPMATHBHO-
TCXHUYCCKYIO JOKYMCHTAIIUIO, IIPOBOAUTL I'PYIIIOBBIC U MHAWBHUAYaJIbHBIC KOHCYJIbTAIUU CTYACHTOB
10 BOIIPOCaM, BO3HUKAIOUIMM y CTYJCHTOB B XOJI€ MX IOJATOTOBKH K TEKYIICH W MPOMEKYTOUHOU
arrecranguu 1o yqe6H0171 AUCHUIUIMHE, pPCKOMCHAOBATH B IIOMOIIIb yqe6HHe " JPpYyruc Matcpuajibl, a
TaKXe CIPaBOYHYIO JIUTEPATYPY.

6.2 Meroanueckue yKazaHus 1Jisl 00y4AIOIUXCS M0 OCBOCHUIO JUCITUILTAHbBI

CamoctosTenpHas paboTa sBIsieTCs OJHUM U3 BHUIOB y4eOHbIX 3aHsaTui. llems
CaMOCTOSITENIbHOM paboThl — MPAKTHUYECKOE YCBOEGHUE CTYACHTAMU BOIPOCOB, pACCMAaTPUBAEMbIX B
nporecce U3y4eHHst JUCIUTUINHBL.

AynutopHas caMoCTOsiTelIbHasg paboTa M0 JAUCUUIUIMHE BBIOIHSAETCS HAa yYeOHBIX 3aHSATHSIX
0] HETIOCPEICTBEHHBIM PYKOBOICTBOM IPETIOIaBATENIS U 110 €T0 3aaHHUIO.

BueayautopHas camocrosiTesibHass pa0oTa  BBIMOJHSETCS  CTYJEHTOM IO  3a/laHuIo
nperoiaBaTesis, Ho 0e3 ero HeMmoCPEeACTBEHHOTO Y4acTHsl.

3aaun caMOCTOSITENIbHOM paboThI CTy/ICHTA:

- pa3BUTHE HABBIKOB CAMOCTOSTEIBHON yueOHOU paboTel. CTyIEHT JOJDKEH caM IJIaHUPOBATh
CBOIO CaMOCTOSITENIbHYIO paloTy, HCXOJS W3 CBOUX BO3MOXKHOCTEH W MPHUOPUTETOB. ITO
CTHUMYJIUPYET BBITIOJHEHUE pabOThl, CO3JaeT Oojiee CIOKOWHYH OOCTaHOBKY, 4YTO B HTOTe
MOJIOKUTEIHHO CKa3bIBAETCS HA YCBOSHUH MaTepHana;

- OCBOCHHE COICP KaHUS TUCIUTLTHHEI,

- yriayOieHre coiepKaHus 1 0OCO3HAHUE OCHOBHBIX MOHSITHH JUCHUTUINHBL,

- UCTIOJIb30BaHNE MaTepualia, COOPAaHHOTO U MOJIYYEHHOTO B XOJ/I€ CAMOCTOSATENBHBIX 3aHATHHA
i 3 HEeKTUBHON MOJATOTOBKU K HK3aMEHY.

Busibl BHEay IUTOPHOI caMOCTOSATENBHON pabOThI:

- BBITIOJTHEHHE KYPCOBOTO MTPOEKTA;

- CAMOCTOSITENIbHOE YTITyOJIEHHOE U3YYeHHE OTJENIbHBIX TEM JUCIUTUINHBI,

- IOJITOTOBKA K JICKITHOHHBIM 3aHSTHSIM;

- IOJITOTOBKA K J1a00paTOPHBIM padoTaM.

JU1s1 BBITIOJTHEHUS JIF0OOTO BHUA CAaMOCTOSATENLHONW pabOThl HEOOXOAMMO MPOMTH CleIyroIne
JTarbl:

- OTIpEJIeJICHUE IENIN CAMOCTOSITETILHOM padoThI;

- KOHKpEeTH3aIis T03HaBaTeNIbHOI 3a/1auu;

- CAaMOOIIEHKa TOTOBHOCTH K CaMOCTOSITEIBHOM paboTe;

- BBIOOD a/IeKBATHOTO CrIoco0a AeCTBHS, BEYIIEro K PeIICHUIO 3a/1a4H;

- OCYUIECTBJICHHE B TIPOILIECCE BBIMOJHEHHUS CAMOCTOSTEIBHONH pPabOThl CaMOKOHTPOJIS
(TpOMEKYyTOYHOTO U KOHEYHOTO) PE3yIbTAaTOB pabOThl U KOPPEKTUPOBKA BHITTOJIHEHHS paOOTHI.

7. DoH/ OLICHOYHBIX CPEACTB

7.1  Meroabl KOHTPOJISI M OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUs
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[TpomesxyTouHasi aTTecTanus oOydaronmxcs B (opMe 3aueTa MPOBOAUTCS MO Pe3ysbTaTam
BBITIOJTHEHUSI BCEX BUJOB yueOHOW pabOThl, MPEAYyCMOTPEHHBIX y4E€OHBIM IUIAHOM IO JaHHOM
JUCHMILIMHE (MOIYJII0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTHU B
TeueHue cemectpa. OleHKa CTENeHH OCTHXKEHHUS OOydalolMMUCS IUIAHUPYEMBIX Pe3yJIbTaTOB
o0y4YeHHs 10 JAUCHUIUIMHE (MOIYJII0) TPOBOAMTCS NpenojaBaTeleM, BEIYUIMM 3aHATUS IO
JUCHUIUTMHE (MOIYJII0) METOJIOM IKCHEpTHOM ouleHkH. [1o uToram mpoMexyTOuHOH aTTecTaluu Mo
JUCHUILIMHE (MOAYJII0) BBICTABIISIETCS OLIEHKA «3aU4TEHO», WU «HE 3aUTEHO».

O06s13aTeIbHBIMU YCIIOBUSMHU MOJITOTOBKU CTYJIEHTA K IPOMEXKYTOUHOM aTTECTAllU SBIISETCS
BBITOJIHEHUE CTYACHTOM BCEX BHJIOB YU€OHOH paboThI, IpeayCMOTPEHHBIX paboueil mporpaMMon 1mo
muctuminHe « TexHomorunueckue MaumHbl 1 000py10BaHUE

Bun pabotst @dopma 0TYETHOCTH U TEKYLIETO KOHTPOJIS
JlaGoparopHblie OdopmiieHHbIC OTYETHI (>xypHan) 1a0opaTOPHBIX pabor,
paboTHhI MPEAYCMOTPEHHBIX paldoueil MmporpaMMoN AMCHMIUIMHBI C OTMETKOU

IpernojaBaTelis  « 3a4TCHO/HE 3a4TEHO»,  €CIM  BBINOJHEHBI H
o¢opMIIeHBI BCE paOOTHI.

7.2  Ikana u KpUTEepUH OLICHUBAHNS Pe3yJIbTATOB 00yUCHUSI

7.2.1 Ilkaja oueHUBAHUA MPAKTHYECKUX PadoT

[IIxasa oneHuBaHusg

Ormcanne

3aureHo

BrimonHeHs! Bce BUABI yueOHON pabOTHI, MPEAyCMOTPEHHBIE YUeOHBIM
m1aHoM. CTyIeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHUH,
HAaBBIKOB TIPUBEJACHHBIM B TaOJMIIAX T[IOKa3aTelei, onepupyer
NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSMHU, HAaBbIKAMHU, IPUMEHSET UX B
CUTYaIIUSX MOBBIIICHHON CIIOKHOCTH. [Ipy 3TOM MOTYT OBITh IOMYIIIEHBI
HE3HAYUTCIIbHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPyYAHCHU A npu
AHAIIUTUYCCKUX OI€paludax, IMEPEHOCE 3HAaHUU U YMGHI/II\/'I Ha HOBBIC,
HECTaHJAPTHBIC CUTYAIUH.

He 3aureno

He BbpimonHen oauH wid  Oojee BUAOB y4yeOHOIl  paboThI,
NPEIYyCMOTPEHHBIX y4eOHbIM MIaHoM. CTyIeHT JE€MOHCTpUpYET
HETIOJTHOE COOTBETCTBHE 3HAHWW, YMEHWH, HABBHIKOB TPUBEIACHHBIM B
TabNMUIAX  TOKa3aTeneil, JOMyCKaloTCs 3HAYMTENIbHbIE  OLIMOKH,
NPOSIBIISICTCS. OTCYTCTBHE 3HAHWW, YMEHHH, HABBIKOB I10 PSIIy
nokasaresel, CTYJeHT HCHBIThIBAET 3HAUUTENIbHBIE 3aTPYJHEHHUS IPH
OTIEPHPOBAHNYU 3HAHUSMH W YMEHUSMHU IPH UX IEPEHOCE Ha HOBHIC
CUTYAIHH.

7.3  OueHoYHbIE CPeACTBA

7.3.1. Tekyumuii KOHTPOJIb

7.3.1.1 Tembl npakTHYEeCKUX PpadoT Mo AucuuInHe « TexHojgornueckue
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MAIIMHBI 1 000pPy10BaHME)

Temartuka MpakTUYECKUX paboT U3TI0kKEeHa B IMMyHKTE 3.4.

7.3.2. IlpoMexyTOUHAS aTTECTALMS

7.3.2.1. Bonpocsl K 3auery no gucuuiminHe «TexHosornyeckue MamMHbI U

o0opynoBaHne»

10.

11

12.

13

14.

15.

16.
17.

18.

19.

20.

21.

OO6nacTh Ha3HAYECHUS U KJIACCU(PHUKAIMA TEIUI000OMEHHBIX anmnapaToB. OcHoBHbIE [loHATHE O
mporecce U3MeNbYeHUs. XapaKTePUCTUKH UCXOIHOTO MaTepralia i TOTOBOTO MPOIYKTa.

Knaccudukanms uamensunrenci.
KonycHeble 1 BankoBbie n1poowin. HazHaueHne u npuHIKN JEHCTBUS.
MenpHuUIIBI 17151 TPyOOT0 TIOMOJTa.

N3menpuntenu ynapHoro NeHCTBUS (AE3UHTETPATOPHI, AUCMEMOPATOPHI, BUOPAIIMOHHBIC
MEJIbHUIIBI).

MaruHbI 1 anmapaThl A1 KJIACCU(PUKAIIUU CHITyYUX MaTePHAIIOB.
Knaccudukanus cmecureneii Chlly4nx MaTepuasos.

LenTpobesxHble U MHEBMATUYECKNE CMECUTENH CHITYYHX MaTepPHUasIoB.
Krnaccudukanus 103aTopoB 1 TUTATENEH ChIMTYYHX MaTepHasoB.

Jlo3aTopbl ¥ IUTATENH C BpaIlalOLUMCSl paOOYUM OpPraHoM.

. O6opynoBanue 11 npeccoBanusi. CXxeMbl BeJICHUs TPOLIecca MPECCOBAHUSI.

FI/I,Z[paBHI/I‘IeCKI/Ie IMPCCChI.

. KpuBomurmHele (3KCIIEHTPUKOBBIE) IPECCHI.

BuOpanronHoe npeccoBaHue.
[Iponecc BasiblieBaHUsl B XUMHUYECKOW ITPOMBILUIEHHOCTH. BaskoBbI€ IPECcCHI.

Pabounit MexaHu3M poTOPHOTO Mpecca.

ABTOMaTHYECKHE POTOPHBIE JINHUMU.
PoTopHO-KOHBEHEPHBIE JINHUN.

OO6nacTh NPUMEHEHUS ITHEKOBBIX MAIIIMH.
OcCHOBHBIE TUIIBI NIHEKOBBIX MAIIIHH.

OcHoBHbIE CIOCOOBI LIEHTPOOEKHOTO pa3AeCHUs Pa3InYHbIX 110 XapaKTePUCTUKAM



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

14

CYCIICH3U ¥ SMYJIbCUI B OBICTPOBPAIIAIOIINXCS POTOPaX, 0COOCHHOCTH MOTyYaeMbIX
MpOAYKTOB pazaeneHus. OCOOEHHOCTH MEPHOANMYECKUX U HEITPEPHIBHBIX MPOLIECCOB
HEHTpU(YTUPOBAHUSL.

Knaccudukanus QuibTpyromux neperopook GuisTpoB uist KuIKoCcTH. TpedoBaHus K
buapTpyrommM neperopoakam. GUmbTpoOBATBHBIE BCIOMOTAaTEIbHBIC BEIICCTBA.
QunpTpyromas cpeaa.

KoHcTpyKkuus poTopa Tapeiib4aToro OCBETIIOUIEr0 CaMOPas3rpy KaroLierocs cernaparopa c
MIPUHYJUTEIbHBIM [IEPEMEILIEHUEM BHYTPEHHETO MOABM)KHOIO TIOPIIIHS 3a CUET J1aBICHUS
O0ydepnoii xunkoctu. [lpuHnun paboTel; pexuM pabOoThl ¢ YACTUYHON pa3rpy3Koi
LJIAMOBOT'O IPOCTPAHCTBA.

OcHOBHBIE PEKUMBI paOOTHI KHUJIKOCTHBIX (PUIBTPOB B 3aBUCUMOCTH OT alllapaTypHOTO
oopmieHns U criocoba co3AaHus IBUKYIIEH CHIIBI IIporiecca (PHUIbTPOBAHHMS.

OcHOBHbIE IPU3HAKH, 110 KOTOPBIM KJIacCUPUIUPYIOTCS HeHTpudyru. CTpykTypa

YCIIOBHBIX 0003HaueHHM IeHTpudyT, paspadoranHas B HUMXMMMAIlle. Onpenenure Tui
MIPOMBIIIJICHHBIX EHTPUQYT O CASAYIOMMM yCI0BHBIM 0003HaueHusM: OBb; ®M/I; ®ITH;
OBII; OI'TI; ®BU; ®BB; PTP.

KoHcTpyKius, IpUHITHI IeWCTBUS B 00JIaCTh HCIIOIH30BAHMS PAMHBIX (DMIIBTP-IIPECCOB
NePUOANYECKOTO JaeiicTBus. Pabounit mukn pumbTpa.

dusnueckuii cMBICH (PaKkTopa pa3Ae’aeHNus IPUMEHUTEHFHO K IEHTPOOSIKHOMY Pa3/IeICHUI0
CYCIIEH3MH UIIU IMYJIbCUNA. B ueM npuHIMInanbHas pa3HUIa MEXy IIPOLECCaMu
IIEHTPOOEKHOTO OCBETIICHUS U LIEHTPOOEKHOTO paszeneHus. [louemy neHTpoOekHOe
OCBETJIEHUE CYCIIEH3UI OCYIIECTBISETCS B OCAIUTENbHBIX, 4 HE B (QUIBTPYIOIINX

ueHTpudyrax?

Knaccudukanus GpunbTpos, kpurepun kinaccudukanmy. CocTapisione BpeMeHn pabouero
IMKJIa (PUITBTPOB MEPUOTUUECKOTO JICHCTBUSL.

KoHcTpykuus, npuHIUN AeUCTBUS U 001acTh Hcnoiab3oBaHus neHTpupyr ®Mb, OT'H.
[osicHuTe MPUHLKT NEHCTBUS HEHTPOOSKHBIX MY(DT U THIPOMYPT.

Konctpyxkuust, npuHIMNI ASHCTBUS U 00J1aCTh UCTIOJIb30BaHUS KAMEPHBIX (PHIIBTP-TIPECCOB
NEePUOANYECKOTO JeiicTBus. Pabounit muk pumbTpa.

ITpuHIUn paboThl pOTOpPa CAaMOPa3rpy-KaroLIErocs cenapaTopa ¢ LEHTPOOEKHON
MyJIbCUPYIOLIEH BBITPY3KOH ocasika (1o cxeme). CriocoObl OTKPBITUS Pa3rpy304HbIX MIeeH
U UX 3aKPBITHSL.

KoHCTpyKIIHs, TPUHIIAIT ACHCTBHS U 00J1aCTh HCITOJIB30BAHHMSI IUCTOBBIX (DHIIBTPOB
MEPUONYECKOTO JEHCTBUSA, padOTAIONIUX MO/ AaBiieHreM. Pabounii iuki pubTpa.

. Tapenpuatble camopasrpykaroluecs cenapaTopsl ¢ LEeHTPOOEKHOI MyIbCUpyoIeit

BBITPY3KOH CTYIIEHHOTO 0CajIKa yepe3 nepudepuitHbie pa3rpy304HbIe MIETH, TEPHOAMYECKI
OTKpBIBAEMbIE ITPU OCEBOM IIEPEMEILIEHUH TIOJBUKHOIO IEMEHTA POTOpa.
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[IpyHIMNMATBHBIE CXEMBI POTOPOB: C HAPYKHBIM MTOPLUIHEM, C BHYTPEHHUM MOPIIHEM
(MOABUKHBIM JHUILEM).

KoHcTpykuus, mpuHIUN AEHCTBHUS U 001aCTh UCIIOIB30BaHUS (PUITBTP-TIPECCOB TUTIA
OITAKM. Pabounit nukn GpuisTpa.

KoHcTpyKIinu poTopoB OCBETIIAIOIIKX TAPEIbYAThIX CAMOPA3TPYIKAIOIIUXCS CEapaTOPOB C
HEIIPEPBIBHOW COIUIOBOW BBITPY3KOM 1IJIaMa. XapakTep ABHKEHUS YaCTHL] TUCIIEPCHON
(ha3bl B MEXTapesbyaTOM IPOCTPAHCTBE poTopa cenapartopa. [IpuHiun neicTBus
HaIoOpHOTro JUCKa JUIs OTBOAA OCBETJIEHHOro (hyraTta.

KoHcTpykuus, npuHIMI AEUCTBUS U 001aCTh MCIIOJIB30BaHMS SYEHKOBBIX OapaOaHHbBIX
BaKyyM-QuIbTpoB. OUIABTPBI ¢ HAPYKHOHM HUIBTPYIOLIEH TOBEPXHOCTHIO U (PUIBTPHI CO
CXOZSIIKM IIOJIOTHOM.

KoHcTpykiins MHOrOKaMepHOT0 OCBETIISIONIET0 cenapaTopa MepuoIM4eckoro 1eiCTBUS ¢
IUJTUHIPUYECKUMHU BCTAaBKaMHU, BO3MOYKHOCTh UCIIOJIb30BAHUS cenapaTopa JJis
KJIacCU(UKALUU CYCIIEH3UN M0 pa3MepaM YacTHII.

KoHcTpykuus, mpuHIMIT ASUCTBHUS U 00JIaCTh HCIIOIB30BaHHS JICHTOUHBIX BaKYyM-
¢uabTpoB. JIeHTOUHBIN GUIBTP CO CXOISAIIMM MOJOTHOM. JIGHTOUHBIN QUIBTp ¢
(UIBTPOBANBHOM TKAHBIO, 3aKPEIIEHHON Ha TOBEPXHOCTU PE3UHOBOM JIPEHAKHOM JICHTHI,
YCTPOMCTBO TaKOM APEHAKHOM JICHTHI.

Oco0eHHOCTH KOHCTPYKIMHA, IPUHITUI IEHCTBHS M 00JIaCTh UCTIOJIb30BAaHMS TIOBECHBIX
LHEHTPU(YT ¢ BEPXHUM ITPUBOJOM M HHXKHEH BBITPY3KOM ocanaka. KoHcTpykius y3mna
MIOJIBECKH, CUCTEMA CMa3KU Nap TPEHMsI B y3JI€ MOABECKU POTOpA.

KoHcTpykuun BepxHel 1 HUKHEH Omop poTopoB TpyOuaThixX HeHTpudyr.Cuctema cMa3ku
onop.KoHCTpyKTUBHBIE CIIOCOOBI YMEHBIIEHUS JKECTKOCTH OTOP.

KoHcTpykiinyu poTopoB OCBETIISIONIMX U Pa3IEISIIOIINX OJTHOKaMEPHBIX CENapaTopoB
nepuoanyeckoro aevictsud. [Ipunuun tpéxdazHoro pazaeneHus.

TpyOuaTbie pa3aenuTeNbHble CBEPXLEHTPU(PYTH, Ha3HAUYEHUE, 00JacTh MPUMEHEHMUS,
0CO00EHHOCTH KOHCTpYKIMU. Cxema nporecca pa3AeiaeHns SMyJIbCHIl B pa3eTuTeIbHOM
potope. KoaduuneHT cenaparyu u ero npakTudeckre 3Ha4eHus1, 00ecrnedrnBaroye
BO3MOXHOCTb pa3ieiIeHUs IMYJIbCUH.

OcHOBHBIE CIIOCOOBI IIEHTPOOEIKHOTO PA3/IEICHUS PA3TUUHBIX 110 XapaKTePUCTUKAM
CYCIIEH3H ¥ SMYJIbCUI B OBICTPOBPAIIAIOIINXCS POTOPaX, 0COOEHHOCTH MOTyYaeMbIX
MPOAYKTOB pazzaeneHus. OCOOEHHOCTH MEPHOANMYECKUX U HEMTPEPBIBHBIX MPOLIECCOB
HEHTpU(YTUPOBAHUSL.

KoHcTpykuus, npuHIUNI AeUCTBHUS U 001aCTh HCIOIB30BAHUS KAPYCEIbHBIX BAKYyM-
(buIBTPOB.

Oco06eHHOCTH KOHCTPYKITUH, TPUHITUTT IEHCTBUSI M 00JIaCTh UCTIOJIb30BAHUSI MasITHUKOBBIX
LEHTpUPYT ¢ HUKHUM NPpUBOI0oM. OCHOBHBIE CITIOCOOBI yAaJIEHUs OCaJKa U3 pOTOPOB
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ueHTpudyr storo Tuna. OcoOEHHOCTH MHOTOCKOPOCTHOTO MPUBOJIAa MAsSTHUKOBBIX
HeHTpUQyT.

KoHcTpykuus, mpUHIUN ASUCTBUS U 007aCTh UCTIOJIb30BAaHHS JUCKOBBIX BaKyyM-(DHUIIBTPOB.

OCOo0eHHOCTH KOHCTPYKIIHA, TPUHIIMIT ACUCTBUSA U 001aCTh HCIIOJIb30BAHMS
TOPU30HTAIBHBIX aBTOMATU3MPOBAHHBIX HEHTPU(YT C HOKEBOW BBITPY3KOIl Ocaika, ux
OCHOBHO€ OTJIMYUE OT APYTHX TUIIOB LEHTPUPYT Neprogruueckoro neicTBus. OcoOeHHOCTH
MIPUBOJIa KPYITHOTOHHAXHBIX LIEHTPUPYT 3TOTO THUIIA.

KOHCTPYKLII/IH, IMPUHIUIT JEHUCTBUSA U 00J1aCTh UCIIOJIb30BAHUS JICHTOYHBIX (l)I/IJ'IBTp-HpeCCOB.

OcHoBHBIE CTTOCOOBI YAAICHUS 0Ca/IKa U3 POTOPOB TOPU30HTAIBHBIX aBTOMATU3HPOBAHHBIX
HEHTPUDYT ¢ HOKEBOI BBIFPY3KOU OcajlKa.

KOHCTPYKLII/IH, TIPUHIHAIT JIENCTBUS U 00J1aCTh UCIIOJIHb30BAHUS BI/I6paLII/IOHHBIX (I)I/IJ'IBTpOB.

Oco06eHHOCTH KOHCTPYKITUH, TPUHITUI JEHCTBUSI M 00JIaCTh UCIIOJIB30BAHUS BEPTHKATBHBIX
GuIbTpYOMMX HEeHTPUYT HENPEPHIBHOTO ACHCTBUS CO IIHEKOBOI BHIMPY3KOH OcaIKa.

KoHcTpykuus, mpuHIUN ASHCTBUS U 001aCTh UCIIOIB30BAHUS JIEHTOUYHBIX (PUIIBTP-TIPECCOB.
CriocoObI peIBapUTENbHOTO YKPYIHEHUS YaCTHII JUCTIEPCHOM (hasbl CyCIIeH3UH,
(GUIBTPYEMBIX Ha JIEHTOYHBIX (PHIBTP-IPEccax.

Oco6eHHOCTH KOHCTPYKUUH, TPUHIUT JEHCTBUSA U 00JIaCTh UCIIOIb30BAHUS
TOPU30HTABHBIX PUIBTPYIOIUX LHEHTPU(YT HEMPEPHIBHOTO JIEHCTBUS CO IIIHEKOBOU
BBITPY3KOM Ocajka.

Knaccudukanus ¢punbTpoB, kpurepuu kiaccudukanun. CocTapisionye BpeMeHn padbouero
UK GUIBTPOB NEPUOTUUECKOTO JICHCTBHUS.

I'opuzonTansHBIe GUIBTPYIONIUE IEHTPUDYTH HEMPEPHIBHOTO JCHCTBUS C MyJILCUPYIOIEH
BBITPY3KOM ocajka. OJHOKACKaHbIE U MHOTOKAaCcKaHbIe IEHTpUu(yru. CBsi3b MEKIY
TOJIIMHOM CJO0S OCaJKa B pOTOPE, €r0 JUIMHON U CBOMCTBAMH OCAJIKA.

TpyOuaTsie ocBeTIsAONINE CBEPXIEHTPU(DYTH, HA3HAUCHHE, 007aCTh IPUMEHECHHSI,
0COOEHHOCTH KOHCTpYKIIUU. Cxema Ipoiiecca eHTPOOEKHOTO pa3/IeNICHUs B OCBETIISIONIEM
poTope.



