MUHHUCTEPCTBO HAYKH U BBICIIET'O OEPA3OBAHUS POCCUMCKOM ®EJIEPAITN
(benepanbHOE TOCYAapCTBEHHOE OIOIKETHOE 00pa30BATEIBHOE YUPEKIACHUE
BBICIIETO 00pa30BaHuUs
«TOnBATTUHCKHI TOCYJAPCTBEHHBIN YHUBEPCUTET»

b1.B.05

(unoekc OucyunuHbl)

JOKYMEHT NOANUCAH
QNEKTPOHHOW NMOAMUCHIO

Ceptucbukar: 01AFA5A30041AF099C4B853F978DB24E97
Bnapeneu: TpeTtbsikoa TaTbsiHa MeTpoBHa
[OevictButenen: ¢ 02.11.2022 po 02.11.2023

PABOYASA ITPOI'PAMMA JUCIHHUIIVIMHBI

Hpoueccm H anmnapaTtbl NUIIEBLIX IIPOU3BOACTB

(HaumeHoBaHUe OUCYUNIUHbL)

10 HAITPABJICHUIO MTOJATOTOBKH
19.03.04 TexHonorust MPOIYKIIMH U OPraHU3aIsl OOIIECTBEHHOTO MUTAHUS

HaIpaBJIEHHOCTH (MMPOPHIIH)
TeXHOIOTHS MPOTYKITNH U OPTAHU3AIHS PECTOPAHHOTO JIeNia

dopma 00ydeHus : 3a09HAs
I'ox HaGopa: 2019
O6mas TpynoeMkocTs: 4 3E

PacnpenesieHue 4acoB IMCUMILVIMHBI IO Kypcam

Kypc 4

DopmMa KOHTPOJIA KII, Hroro
Bup 3ansiTuii JK3aMEH
Jlexiumn 4 4
JlaGopaTopHbie 4 4
[IpakTuyeckue 6 6
PyKoBOJICTBO: KypCOBBIE IPOEKTHI 0,5 0,5
[IpomexyTouHas aTTecTanus 0,35 0,35
KonraktHas pabota 15,85 15,85
CamocrosiTenpHas pabora 120,5 120,5
KonTpob 8,65 8,65
Hroro 144 144




Pabouyro nmporpamMmy coctaBuiI(u):
Houenr, k.1.H., Kymakosa FO.I1.

(OonarcHocms, yueroe 3eanue, cmenensv, Pamunus 1.0.)

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeit mporpaMmbl JUCITUTUTHHBI:

OtcyTcTBYET

Penienzent

(OondrcHocmb, yuernoe 36anue, cmenenv, Pamunus 1.0.)

Pabouas nmporpamma quctMIUIMHBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yyeOHoro miana
HanpasieHuss noarotoBku 19.03.04 TexHomorusi MpOAYKIMH W OpPTaHU3alUs OOIIECTBEHHOTO
MUTaHUS

Cpok aeiicTBust padoueil nporpaMMbl TUCHHMILUIMHBI 10 «___» 20 1.

YTBEPXIEHO

Ha 3acenanun xadenps! « TexHONMOTHs TPOU3BOJACTBA MHUIEBON MPOIYKIUU U OpraHU3aIHs
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1. lleab ocBoOeHHsI TUCHUIIJINHBI

Lenp oOCBOEHMS IUCHMIUIMHBI — IOJNyYEHHE CTyIEHTaMHM 3HAaHUH B O0O0JAacTH TEOpUHU
pPa3IUYHBIX IPOILIECCOB MUIIEBBIX MPOU3BOACTB, MPUHIUIIOB YCTPOHCTBA M METOJOB pacuéra
anmnapaTtoB M MalllMH, MCIOJB3YEMBIX I PEaJu3allMy 3THUX MPOLECCOB B YCIOBHUSIX PEaJIbHOTO
MIPOM3BOJICTBA C MAKCUMAIIbHOHN 3(PPEKTUBHOCTHIO.

2. MecTo aucuunaunsbl B crpykrype OIIOITI BO

JIMCUMIUIMHBl U TIPAaKTUKH, Ha OCBOCHHUU KOTOPBIX OaszupyeTcs [AaHHas AUCLUILIMHA:
«Bpicmias matemartukay, «®Pusuka», «WmxenepHas rpadukay, «Mexanuka», «OOopynoBaHHe
NPEeJIpUATHI OOIECTBEHHOTO NUTaHUs», «YueOHas mpakTuka», «IIpom3BoacTBeHHas NpaKTHKa
(TexHoJOrNYeCcKas NpakTHKa) 1».

JIMCIUIUITMHBL U TIPAKTHKY, IS KOTOPBIX OCBOCHHE JAaHHOW JUCIMILTUHBI HEOOXOIUMO Kak
npeaumecTpyromee: «TeXHOIOrus MNHIIEBBIX NPOU3BOACTB HA  MPEANPUATUAX  HIIEBON
MIPOMBIIIICHHOCTHY, «[IpOoeKTHpOBaHUE TPEANPUITHN OOMIECTBEHHOTO MUTAHUSY, «TeXHOIOTHus
MPOAYKTOB OBICTPOrO MPUTOTOBICHUA», «lIpom3BoAcTBeHHass mpakTuka (MpeAaUIIOMHas

MIPAKTHKa, B TOM YHCJIE HAYYHO-HCCIEA0BaTeIbCKas padboTa)».

3. [lnanupyemsble pe3yJbTaThl 00yUeHUsI

dopmupyemMble U
KOHTPOJINpyeMble
KOMIIeTeHIIHH
(Koa 1 HANMEHOBAHUE)

HNuaukaropsl

JOCTHKEHUS

KOMITeTeHIIH i
(Kom 1 HAMMEHOBAHUE)

I[lnannpyemblie pe3yJbTaThl
00y4eHus

IIK-3. CrocoGeH mpoBOAUTH
pacdeThl M0 MPOCKTUPOBAHUIO

MPOU3BOACTBA MPOAYKIIUU
00IIIECTBEHHOTO MMATAHUS,
TEXHOJIOTHYECKHUX JIMHAM,
LIEXOB, OTJEJbHBIX Y4aCTKOB
OpraHm3anuu C
HCIIOJIb30BaHUEM CHCTEM
aBTOMATU3UPOBAHHOTO
MIPOCKTUPOBAHUS Hu

NPOrpaMMHOT0 oOecTeyeHus,
a Takke HMH(POPMAIMOHHBIX

TEXHOJIOTHI npu
POEKTHPOBAHUU BHOBb
CTPOSIIIUXCS M PEKOHCTPYKIHH
JIEVCTBYIOLIUX 00BEKTOB,
3HAHUSA MOKapHOU
0€30MaCHOCTH, IKCIUTyaTaIluH
TEXHOJIOTUYECKOT0

000pyI0BaHUS U KOHTPOJIBHO-
U3MEPUTENBHBIX TPHOOPOB

[1K-3.3.
JleMOHCTpHUpYET 3HAHUS
TEXHOJIOTMUECKHUX
IIPOLIECCOB
MIPOU3BOJICTBA
MPOAYKIIUA
(rugpomMexaHuYecKue,
MEXaHHYECKUE,
TEIUJIOBHIE,
MaccOOOMEHHBIE),
MPUHLIUIIOB PabOTHl H
YCTPOMCTBA OTIEIBbHBIX
MAalIVH U anmnapaToB

3HaTh:

- MPOIECCHI TMHUIIEBBIX POU3BOJICTB
(TuIpoMexaHnvecKHe, MEXaHUIECKuE,
TEIUIOBBIC, MACCOOOMECHHBIE)
-IPUHIUIIBI Pa0OTBI ¥ YCTPOWCTBO
OT/CNBHBIX MAIllMH W arlapaToB u
OCHOBBI HX pacueTa

VYMeTh:

- HaXOIUTh OIITUMAJIbHBIE U
paHI/IOHaJIBHI)IC TCXHUYCCKHUEC pe)KI/IMI)I
OCYIIECTBICHUS OCHOBHBIX
IIPOLIECCOB IMHUIIEBBLIX MPOU3BOJACTB, -
- BBIOMpPATh TEXHUYECKUE CPEJICTBA U
TEXHOJIOTUU ITUIICBBIX HpOI/ISBOl[CTB

Bnanets:

-COBPEMEHHBIMU HH(POPMAITMOHHBIMU
TEXHOJIOTUSAMU;

- METOJaMHu pacuera
MUILEBBIX TPOU3BOJICTB

anmnapaToB




4. CTpyKTYypa H colep:KaHue TUCHUTIIHHBI

@DopMbI TEKYLIETO

Bun . KOHTPOJIs
Monyab . HaumeHoBaHue TeM 3aHATHH
(pasnen) y4eOHoi (yaedmoii paGoTs) Kype |O0bem, .| bamnbl | UHTepaKTHB, 4. | (HAHMMEHOBAHHE
padoThI OLIEHOYHOI 0
cpeacTsa)
Monyne 1 |Jlek 1 Bsenenue. Knaccudukamms OCHOBHBIX 4 0,66 5 - BriosHeHME
IPOIIECCOB [TPOMEKYTOTHOTO
recta No |
Jlek 2 Marematuueckoe u ¢buznueckoe 4 0,66 5) - Brinonnenue
MO/JICIIUPOBAHUE. MPOMEKYTOYHOTO
recta No 2
Jlek 3 ['mppaBnuueckre W THIPOJAMHAMHYECKHUE 4 0,66 5) - Brinonnenue
MPOIIECCHI MPOMEKYTOUHOTO
recta Ne 3
Jlex 4 MexaHudeckue mporecchl 4 0,66 5 - Brimosnnenue
MPOMEKYTOUHOTO
recta Ne 4
Jlex 5 TerutoBbIe MPOLIECCHI 4 0,66 5 - BrimonHeHue
MIPOMEKYTOYHOTO
recta Ne 5
Jlex 6 MaccooOMeHHBIE TPOTIECCHI 4 0,7 5 - BrirmonHenne
MIPOMEKYTOYHOTO
recta Ne 6
Ip 1 Pacuer KOXyXOTpyOHOrO TEIUIOOOMEHHOTO 4 6 15 - OTyeT mo
anmapara MPAaKTHYECKON
pabote
Jlab 1 BuptyanbHas nabopaTopHast pabota 4 4 15 - Otuer no
«M3yueHne  mporecca  M3MENbUYCHUS B lmaGopatopHoii pabote
MOJIOTKOBOU JAPOOHITIKE)
Cp W3ydyeHne  TEOpPETHUYECKOTO  MaTepHala. 4 120,5 - -
OdopmiieHue oTYeTa IO MPAKTHYECKUM U
naboparopaeiM  pabotam. PabGora  Han
KYPCOBBIM IPOEKTOM
KPII KypcoBoii mpoekt 4 0,5 (100) - [osicHuTenbHas




@DopMbI TEKYIETO

Bun . KOHTPOJIA
Monyanb . HanmenoBanue TeM 3aHATHI
y4eOHOoM . Kypc |O0bem, 4y.| banabl | UHTEepakTuB, 4. | (HAMMEHOBaHUeE
(pa3nen) (yueOHoli padoThi)
padoThI OLICHOYHOI 0
cpeacTsa)
3aluCcKa KypcOBOTO
IMPOEKTA, 2 YyepTexka
¢dopmata Al
ITA 4 0,35 - - -
Urorossrit 4 - 40 - -
TECT
Kontpoib 4 8,65 - - -
Hroro:) 144 100




5. Obpa3zoBarejibHbI€ TEXHOJIOTHH

JlucranioHHble 00pa3oBaTeNbHbIE TEXHOIOTHU — U3ydeHHEe Kypca (ydeOHOM TUCIMIUTMHBI)
MIOCPEICTBOM 3JIEKTPOHHBIX Y4E€OHO-METOJIMYECKUX MaTepHalioB, pa3MeEIIeHHBIX B oOyuaromien
Cpelie C UCIIOIb30BAHUEM KOMIIBIOTEPA, IIOAKIIOYEHHOTO K CETH UHTEPHET.

6. MeToauyeckue yKa3aHHUs 10 OCBOEHUIO THCIHIJIUHBI

B npornecce ocBoeHUs TEKIMOHHOTO MaTepHalia CTYACHT U3y4aeT KOHCIEKT JICKIUN U NpH
HEOOXOJIMMOCTH COOTBETCTBYIOIIUN TEOPETUYECKUH MaTepuan Mo JHUTEePaTypHbIM HCTOYHHKAM
YKa3aHHBbIM B OCHOBHOM U JOTIOJIHUTEIBHOM JIUTEPATYPE.

OT4eThI 10 MPAKTUYECKUM 3aHATHSIM JIOJDKHBI COJIEPIKATh:

- TUTYJIbHBIN JIUCT
- LIeTb U 33J1a4M MPAKTUYECKOM padoThI
- KpaTKyIO TEOPUIO B COOTBETCTBUH C 3alaHHEM
- pac4eTsl
-BBIBO/I
OtueTsl 110 1a6OpPaTOPHBIM pabOTaM JOKHBI COACPKATh:

- TUTYJIbHBINA JIUCT
- LIeTb U 3a/1a4¥ JJabopaTopHOU paboTHI
- KpaTKyl0 TEOPUIO B COOTBETCTBUH C 3aJaHHEM
- pe3yNbTaThl UCCIIEIOBAHUS M PACUETHI
-BBIBO/I

KypcoBoii npoekT no aucruruinae «IIpoieccsl u anmapaThl MUIMIEBBIX TPOU3BOACTB» COCTOUT
U3 TOSICHUTENBHOW 3amucku o0bemoM oT 20 mo 40 crpaHUI] CTaHAAPTHOTO IMEYATHOTO TEKCTa
(mapamMeTpbl cTpaHHIbl, ab3ana, mpudTa TOHKHEI OBITh CIEAYIOUIUMHU: OPUEHTALMS CTPAHUIIBI —
KHIDKHAS; JOJDKHBI COOJTIOIATRCS CISAYIONINE pa3Mepsl MojieH - mpaBoe He MeHee 10 MM, BepxHee
u HuxkHee He MeHee 20 MM, eBoe He MeHee 30 MMm;ab63a1] — oteTym 1,25 ¢M; TeKCT pachpe/iesieH Mo
mmpude;, uHTtepBan — 1,5; mpudt —TimesNewRoman, oObrunbiii, 14 kernb (pasmep), HBET—
TEKCTOBBIX CHMBOJIOB — 4YepHbIii) W rTpaduueckoir yactu (2 wueprexxka ¢opmara Al).
OpUrHHAJIBHOCTH TEKCTa A0KHA ObITh HE MeHee 50%. Hike nmpuBeneHbl coaepkaHue U MOPSIIOK
odopmIteHusI.

. TurynsHbIIA

. 3ajaHue Ha MPOEKTUPOBAHUE

° Conepxanue

. Beenenue

. OcHoBHast uacTh (paszenbl, TaaBel pabOTBl, HampuMmep: KiaccuduKarws,

TEXHOJIOTHYECKasi cXeMa, yCTPOMCTBO M MPHUHLHUI PabOThl, TEXHUYECKHUE XapaKTEPUCTHKHU, pacyeT
OCHOBHBIX MTAPaMETPOB, YCIOBH MOHTaXa, TEXHUKA 0€30MaCHOCTH MPH IKCIUTYaTalUU U T.I1.).

o 3akiroueHre (BbIBOJIBI M MTPEIOKEHUS ).
o CIucoK UCTIONb3yeMBbIX HCTOYHUKOB
. [Ipunosxxenus (mpu HEOOXOAUMOCTH)

I'padmueckas yacTh KypcoBOro mpoekTa Boinonnsaercs B nporpamme KOMPAS, dopmat Al.
['padpuaeckast 4aCTh KypCcOBOTO IMPOCKTA COACPIKUT 2 UyepTexa:

1) TexHonornueckas cxema (JTHHHS).

2) KoncTpykuus uccienyemoro anmnapata (MM TEXHOJIOTHS IPOU3BOICTBA MPOAYKTA)



7. OueHoYHbIE CpPeIcTBA

7.1. IlacnopT OLEHOYHBIX CPEJICTB

Cemectp Ko koHTpOIMpyemMoii KoMIIeTeHIIM T HaumenoBanmue
(nsm ee yacTH) OLIEHOYHOI' 0 Cpe/IcTBa
7 [MIK-3.3.  [Jlemonctpupyer  3HaHus | Tectsl Ne 1-6
TEXHOJIOTHYECKUX nporieccoB | Bompocsl k sx3ameny Nel-30
IIPOU3BOJCTBA npoaykiuu | Ilpaktudeckas pabora 1

TCIIJIOBBIC,

(ruagpoMexaHu4YecKue, MeXaHWYecKue,

MPUHILIAIIOB  paboThI
OTJENbHBIX MALIMH U aNlapaToB

MacCOOOMEHHBIE),
U yCTpOWCTBA

JlaGopaTtopnas pabota 1
KypcoBoii npoexr

7.2. TunoBbIe 3a/laHUA UM UHBIC MaTEepHuaJbl, Heo0XoauMble IJIs TEKYLIECro KOHTPOJIA

7.2.1.

Kypcosoii npoext

(naumenosanue OYEeHOYHO20 CPedCmea)

TembI KypcOBBIX IPOEKTOB

Ne i/m TeMbl
1 Pacuer ocHOBHBIX apamMeTpOB MAaCTEPU3ATOPA
2 Pacuet ocHOBHBIX TapamMeTpOB cenapaTopa
3 Pacuet ocHOBHBIX MapaMeTpOB TOMOT'€HU3ATOPA
4 Pacuet 0CHOBHBIX MapaMeTpOB KOKYXOTPYOHOTO TETUIOOOMEHHOTO anmnapara
5 [IpoexTupoBanue TEXHOJIOTMYECKOMN JIMHAHA 1o MIPOU3BOJACTBY MOJIOKA
MacTEPU30BAHHOTO.
6 [IpoexTupoBaHue TEXHOJIOTUYECKOW JIMHUH 110 IPOU3BOJICTBY ChIpa.
7 IIpoekTpoBaHHE TEXHOIOTUYECKOW JJUHUHN 10 TPOU3BOJICTBY TBOPOTA.

KpaTkoe ONMUCAaHUE U PErIaMEHT BbLIIIOJIHCHUA

[IepBas Tema PexomMennyemble pa3aesnbl HcxonHble JaHHbBIC I
OykBa KYpPCOBOTO KYpPCOBOT'O MPOEKTA pacueToB
bamuim IIPOEKTa
A,B,B.I' | Pacuer BEJIEHUE SI610YHBIN COK.
OCHOBHBIX 1. Knaccudukamnus tn =92°C
rapamMeTpoB acTepu3aTopoB NpUMeHseMbIX B | [IpousBogutensHocTh W=1,5
macTepusaTopa | HMHILIEBOW MPOMBIIIIIEHHOCTH Kr/c. Havannhas
2. Texnonornueckas nuHUs | Temreparypa coka ty—=14 °C,
MPOU3BOACTBA MOJIOKA (OIUCATh KOHEYHas (mocmne
Ha3Ha4YCHHE, oxmaxnenus) =20  °C.

MOCIIE0BATEILHOCTh, CXEMY,
MECTO MMacTepU3aTopa u ero
Ha3HA4YCHUE B TAHHOW JTMHHUH U
1.11.) Ecniu Bamu BeIOpan
nacTepu3aTop He AJis MOJIOKa, a
JOITYCTUM, JUISL JIPYTOTo
MUIIEBOTO IPOAYKTA,
TO,CJICIOBATEIBHO, INHHIO
OTIMCHIBAETE JIJIS BAIIIETO

Koaddumment perenepanun
E=0,75.




HIPOAYKTA.

3. Pacuer ocHOBHBIX
napamMeTpoB MacTepu3aTopa
3AKJIFOYEHHUE
CITMCOK HUCIIOJIB3YEMBIX
NCTOYHHKOB
IMPUJIOXKEHUE
JLE,K,3 | Pacuer BEJAEHUE [ompaBo4HbI KOAPPHUIEEHT
OCHOBHBIX 1 Knaccudukanus cenapatopos | =0,42
IapaMeTpOB [IPUMEHSAEMBIX B ITUILEBOU z=101; a =53 rpax;
cemaparopa MPOMBIIIICHHOCTH Rs=0,14m; Ry=0,04Mm;
2 TexHonorudeckas JIHHHUS 0d=0,75*1073; po = 960 kr/m3;
MIPOU3BOCTBA CJIIUBOK (OMHCATh Prax = 1030kr/M3; ps=
Ha3HA4YCHHE, 1,23kr/m%;u=5,4-10" a c;
MOCJIEIOBATEIBHOCTD, CXEMY, Ne=0,38; Nux=0,3;
MECTO cerapaTropa 1 ero w=660pan/c; R,=0,075m;
Ha3HAYCHHE B JIAHHOW JIMHUU U r=0,015m; F=0,218 m?;
T.11.) Ecniu Bamu BbIOpan tpenus =0,3; G=156 kr;
BO3/IyIIHBIN cenaparop, To, H=0,12 M, v5=104 m/c.
CJIeJI0BATENIbHO, JTUHUIO [TnotHOCTB, COEpKaHUE
OTIMCHIBACTE IS BAIIIETO XKHpa BeIOUpaem B
MPOJIYKTA. COOTBETCTBHUH C BaIllM
3 PacueT OCHOBHBIX TAPAMETPOB | MPOILYKTOM IO CIIPABOYHBIM
cemnaparopa TabIHIaMm.
3AKJIFOYEHUE
CITMCOK UCIIOJIB3YEMBIX
NCTOYHHUKOB
I[TPUJIOXXEHUE
NK,JILM | Pacuer BEJIEHUE d=0,04 m; s= 0,04 m; n= 140
OCHOBHBIX 1 Knaccudukamus munY; z =3; P=42000ITa
mapaMEeTpoOB TOMOT'€HU3aTOPOBIPUMEHSIEMBIX B | [InoTHOCTE IPOAYKTa U €ro
TOMOTE€HH3aTOp | NMHUILEBON NPOMBIIIJIEHHOCTH yIETBHYIO TEIIIOEMKOCTh
a 2  TexHonoruyeckas JUHUS ompeesieM Mo CIPaBOYHBIM
MPOU3BOCTBA (ONMHUCATH Ta0JIMIIaM B 3aBUCUMOCTHU OT
Ha3HauYCHHE, MPOIYKTa, KOTOPHIN BbI
MOCJIEI0BATEIILHOCTh, CXEMY, MOJIBepraeTe TOMOTeHU3aI1H.
MECTO TOMOT€HH3aTOpa U €ro
Ha3HAYCHHE B TAHHOU JIMHUHU U
T.I1.)
3 PacueTr ocHOBHBIX
napaMeTpoB rOMOTE€HHU3aTOpa
3AKJIFOYEHUE
CITNCOK HCTIOJIb3YEMBIX
NCTOYHHUKOB
I[MPUJIOXXEHUE
H,O,ILP | Pacuer BEJIEHUE [Tpon3BoANTENHHOCTH
OCHOBHBIX 1 Knaccudukanus Q=14,5 MBTt
nmapaMeTpoOB TCHJ’IOO6MCHHHX anmnaparToB HavanrpHas TEMIICpaTypa
KO)ny0pr6HOF NPUMCHSCMBIX B MUIIEBOH rpelomep"l BoJbI t'1 = 145°C,
0 MIPOMBIIIIICHHOCTH KOHEYHast TeMmeparypa
TEMIOOGMEHHOT | 2 KoHCTpYKIHA, PHHITHIT rperommeii Boasl t1 = 92 °C,
0 ammapara PabOTBI KOKYXOTPYGHOTO HavalpHasl TemIepaTypa




TEII00OMEHHOTO armapaTa
3 Pacuer OCHOBHBIX

HarpeBaeMol Bojbl t’2 =4 °C,
KOHEYHast TeMIIgpaTypa

HapaMeTPOB HarpeBaeMor BOJbI t , = 3
3AKJIIOYEHUE °C.
CIIMCOK UCITIOJIB3YEMBbIX
NCTOYHUKOB
ITPUJIOXXKEHUE
CT, VY,® | Ilpoektuposan | BBEJIEHUE 22000 kr MoJIOKa
ne 1  AccopTumeHT MacTepU30BAHHOTO,
TEXHOJOTMYeCK | MpousBoauMoOro B Poccuiickoi XKUPHOCTHIO 3,2%
OU JIMHUHU 11O ®enepann MOJIOKa Bce nannnie cBsi3aHHBIE C
MIPOU3BOJICTBY 2 O030p COBpEMEHHBIX IJIOTHOCTBIO, JKHPHOCTHIO U3
MOJIOKA TEXHOJIOTHYECCKHUX JTUHUM CIIPABOYHBIX TAOJIHII
MMAaCTEPHU30BaHH | IIPOU3BOJCTBA MOJIOKA COOTBETCTBYIOIIUX TAHHOMY
oro. 3 PacyeT OCHOBHOTO CHIPHS U MPOJYKTY.
BCIIOMOTaTEJIbHBIX MaTePUAJIOB
4  TlokasaTenu KayecTBa U
0e30I1acHOCTH
3AKJIFOUEHUE
CIIMCOK UCIIOJIB3YEMbIX
HCTOYHHMKOB
ITPUJIOXXEHUE
X, [Ipoextuposan | BBEJJEHUE 500 kr ceipa «Poccuiickoro»
L,Y, 1 ne 1 Knaccudukamnus u Bce nmanHble CBI3aHHEIC C
TEXHOJIOTUYECK | ACCOPTUMEHT IJIOTHOCTBIO, dKUPHOCTHIO U3
O TMHHUH I10 2 O030p COBpeMEHHBIX CIIPaBOYHBIX TAOJIHII
MPOM3BOJCTBY | TEXHOJOIMYECKUX JIMHUM COOTBETCTBYIOIIUX TAHHOMY
CBIpA. MPOU3BOJCTBA ChIpa MPOJYKTY.
3 PacyeT OCHOBHOTO CHIPBS U
BCIIOMOTaTeJIbHBIX MaTePUAJIOB
4  TlokasaTelu KayecTBa U
0e30I1acHOCTH
3AKJIIOYEHUME
CIIMCOK UCITIOJIB3YEMBbIX
NCTOYHUKOB
ITPUJIOXXEHUE
I,9,}0, | Ilpoexkrupoan | BBEJIEHUE 700 kr TBOpOTra, JKUPHOCTHIO
A ue 1  AccoptumeHt 9%
TEXHOJIOTUYECK | MPOU3BOAMMOro B Poccuiickoii Bce nannble cBSI3aHHEBIC C
OH JIMHUH 10 ®enepannu TBOPOra IJIOTHOCTBIO, ) KUPHOCTBIO U3
npousBoactBy | 2 O030p COBpEMEHHBIX CIPAaBOYHBIX TAOIHUI]
TBOPOTA. TEXHOJOTHYECKHUX JTUHHUH COOTBETCTBYIOIIUX TAHHOMY

MIPOM3BOJICTBA TBOPOTA
3  PacueT OCHOBHOTO CHIpBS U
BCIIOMOT'aTCJIIBHBIX MaTepI/IaJ'IOB
4  TlokasaTenu KayecTBa U
0e30I1acHOCTH

3AKJIIOYEHME

CIIMCOK HUCITIOJIB3YEMbIX
MCTOYHHMKOB
IMPUJIOXEHUE

IIPOJYKTY.




KprOBOfI MMPOCKT BBIMOJHACTCA B TCUCHUN CEMECTPA, OLICHKA BBICTABJIISAACTCA B ICPUOL

3K33MeHaHHOHHOﬁ CCCCHUM.

Kpurepun ouenkmn:

Onenku Kpurepuu u HOpMBI OLIEHKH
OTITUYHOY BBICTABJISICTCSL CTYJICHTY, €CJIH B TOSICHUTEIBHOM 3aIMCKE KYPCOBOTO
85-100 6aos MPOEKTAa M3J0KEHBI BCE COCTABIAIONIME 3aJaHHs; TOKa3aHa

COBOKYITHOCTb ~ OCO3HAHHBIX 3HAaHMA 00 O0OBEeKTe W3Y4YCHHUS,
JIOKA3aTeJIbHO  PACKPBITBI  OCHOBHBIE  TOJIOKEHHUS  (CBOOOIHO
ONEpUpPYEeT TMOHATUSAMM, TEPMHUHAMHU, W JAp.); HPOU3BEACHBI
MpaBUJILHBIE PACUYETHI, B OTBETEC OTCICKHBACTCS YETKas CTPYKTYpa,
BBICTPOCHHASI B JIOTUYECKOW MOCIIEI0BATEILHOCTH, HaTu4nue 2
yeprexen popmara Al

«XOpOILLO» BBICTABIIICTCS CTYIEHTY, €CJIM BIOSICHUTEIBHON 3aIUCKE KYypPCOBOTO
70-84 6amna MPOEKTA M3JIOKEHbI MPAKTUYECKH BCE COCTABJISAIOLIME 3aJaHUs,

MIOKAa3aHO YMEHHE BBIIEINTh CYILECTBEHHbIE M HECYILECTBEHHBIE
MOMEHTBI MaTepHaja; OTBET YETKO CTPYKTYPHUPOBaH, BBICTPOEH B
JOTMYECKOM  MOCIEeNOBaTEIbHOCTH,  HU3J0XKEH  JINTEpaTypHBIM
I'PaMOTHBIM SI3BIKOM; OJTHAKO OBUIM JIOMYIIEHBl HETOYHOCTH B
pacueTax; Hanuuue 2 yeprexen popmara Al

«KYAOBJICTBOPUTCIBHO» 55- CTaBUTCs, €CJIM B MOSICHUTEILHON  3alliCKe KYpCOBOI'o IIPpOCKTa

69 6annoB H3JI0KEHBI HE BCE COCTABJIAIOIINC 3aJaHUs, TaH HEIOJHBINA OTBET Ha

MOCTABJICHHBI BONPOC, JIOTHKA W MOCIIEI0BATEIBHOCTh H3JIOKCHUS
MMEIOT HEKOTOpPbIC HApYIICHHS, JOMYIICHBI OIMOKH B pacyeTrax;
Hasmune 1 yeprexa popmara Al

«HCYIOBJICTBOPUTCIIBHO» CTaBUTCA, CCIH B MOSICHUTEILHOM 3alliCKe KYpPCOBOI'O IIPOCKTA

0-54 o6amna HM3JI0JKEHBI HE BCE COCTABIIAIONINE 3aJaHUs, JaH HEIOJIHBIM OTBET Ha

MIOCTaBJICHHBIA BOIPOC, JOMYIIEHBl CYIIECTBEHHbIE OIIMOKH B
TEOPETHUYECKOM MaTepualie; He NPEeAOCTaBICHbI YepTeKU (popmara
Al

71.2.2. TecToBbIC 3a1aHNA

.[\)..

(HaumeHoBaHue OYeHOUHO20 CPeoCcmea)

TECT 1
CucTembl, COCTOSIINE U3 ra3a U paclpeieICHHBIX B HEM Karlellb KUAKOCTH pa3MepamMmu
0,3-3 MKM, 00pa30BaBIIMXCS B MPOIECCaX KOHACHCAIUH, 3TO:
[Tbn
Tymansl
CycneHsuu 3To:
HeomHopoaHbIE CUCTEMBI, COCTOSIIIINE U3 KUJIKOCTU U B3BEIICHHBIX B HEW TBEPIBIX
YaCTHII
CucreMbl, COCTOSIINE U3 JKUIKOCTH U paclipeieIeHHbIX B Hel Karesb IPYroi *HUIKOCTH,
HE PaCTBOPAIOLIEHCS B MEPBOM
CucTembl, COCTOSIIINE U3 ra3a U paclpeieIeHHbIX B HEM TBEPbIX YaCTHI]
OMyIJIbCUU 3TO:
HeomHopoaHbIe CUCTEMBI, COCTOSIIIINE U3 KUIKOCTU U B3BEIICHHBIX B HEW TBEPIBIX
YaCTHII
CucrteMsl, COCTOSIINE U3 JKUIKOCTH U paclipeieicHHbIX B Hel Karesb IPYroi *KHUIKOCTH,
HE PACTBOPSAIOIICICS B TIEPBOIL
CucTembl, COCTOSIIINE U3 Ta3a U PaCIpeIeICHHBIX B HEM TBEPBIX YaCTHI]
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Cnoco0s! pa3eneHust HEOJHOPOIHBIX CHCTEM:

Ocaxnenue, puabTpoBaHue, HEHTPUPYTUPOBAHUE, CEAPUPOBAHHE

[IceBnooxxmkeHue, NEpeMenInBaHnue

[Tpouecc pasneneHuss HEOIHOPOIHBIX CMecel Ha (ppakLnu, IPU KOTOPOM B3BEIICHHBIE B
JKUJIKOCTH WIJIM Ta3€ TBEPJIbIE UITH JKUKHE YaCTUIBI OTJIEISIOTCS OT CIUIONIHOM (ha3bl MoJ
JeHCTBUEM CHJI TSKECTH, LEHTPOOECKHBIX HIIU SJEKTPOCTATHUECKUX, ITO:

DunbTpoBaHUE
OcaxnaeHnue
Llentpudyruposanue, 310:
I[Tpouecc pazaeneHust HEOIHOPOIHBIX CYCIIEH3UH U AMYJILCUI Ha (PpaKLUK B TOJIE
IIEHTPOOECIKHBIX CHJT
[Iponecc pazneneHust HEOIHOPOAHBIX KHUAKUX WA Ta3000pa3HbIX CUCTEM B pE3yJbTaTe
BBIJICJICHUS TBEP/ABIX WU JKUAKHX YACTHIL O] IEUCTBHEM I'PAaBUTALIMOHHOTO TTOJIS
Kaxoit Bua 060opynoBanust n300pakeH Ha pucyHKe?
OTCTORHBIA EAPABAH ~—_ _KOMYX
NOMACTM IWHEKA - T J— - MOMNGIA BHYTPEHHMA
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OCALOK GUNBTPAT
["opu3oHTanbHAS OTCTOMHAS HEHTPU(Yra HEIPEPHIBHOTO JIEHCTBHS CO ITHEKOBOM
BBITPY3KOU
Cenapatop HENpPEepBIBHOTO NEUCTBUS C IPeOKOBOM MEIIaIKON
K cBepxueHnTpudyram oTHOCAT HEHTPUPYTH ¢ HaKTOPOM pa3IesICHUs:
Op> 3000
Op< 3000
Kaxas cxema o0opymoBanus n3o0pakeHa Ha pUCyHKe?

Cycnemsia
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14.

Cxema OTCTOWHUKA HEMIPEPBIBHOTO NEHCTBUS C IPeOKOBOI MEIIaIKOH
Cxema HEeHTPU(YTU HEPEPHIBHOTO IEHCTBUA C TPeOKOBON MEIIAIKON

B cnydae, korga nuaMeTp TBEPABIX YaCTHI] OOJIBINE JUaMeTpa mop GUIbTPYOIeH
NIEPETOPOKU NPUMEHSIIOT:
OunpTpoBaHuE ¢ 00pa30BaHUEM OCaJKa Ha MOBEPXHOCTU GUIBTPYIOIIEH EPErOpOIKH
OUIbTPOBaHUE C 3aKYIIOPUBAHUEM 10D

B ciryuae, korza TBepbple YaCTHULIBI TPOHUKAIOT B OPBI (PMIIBTPOBAIEHOM MEPETOPOIKU
MPUMEHSIIOT:
OuIbTpOBaHKE C 00pa30BaHUEM OCaJIKa Ha MOBEPXHOCTU (QUIBTPYIOIIEH EPETOPOIKH
@WIBTPOBAaHUE C 3aKyIIOPUBAHUEM T10D

[To mpuHIUITY NEUCTBUS IEHTPUPYTH Pa3ISAIOT Ha:
[TonBecHbIe BepTHKAIbHbBIE, TOPU3OHTANIbHBIE U HAKIIOHHBIE
Ortcroitable U pUIBTpYIOIINE

[TpuHnMnuanbHas pa3HULA MEXKTy OTCTOHHBIMHU U (UIIBTPYIOIIMMH LEHTPUPYraMu
COCTOUT B TOM, UTO:
Bbapabansb! (pOTOPBI) OTCTOMHBIX IEHTPU(YT UMEIOT CIUIOIIHYIO CTEHKY, a (PMIBTPYIOIIHNX
— neppOpUPOBAHHYIO CTEHKY, MOKPBITYIO (PUIBTPOBATILHON TKAHBIO MU CETKON
B 6apabanax (poTopax) OTCTOMHBIX HEHTPUDPYT CKOHCTPYUPOBaHA IIIHEKOBAs BHITPY3Ka,
a B (UIBTPYIOIIMUX — BBIFPY3Ka MYIbCUPYIOLUMMHU MOPIIHAMU

Ha pucynke npejacraBieHa ropu3oHTaIbHas OTCTOWHAS HEHTPU(yTra HEMPEPHIBHOTO
JEHCTBUS CO THEKOBOW BHITPY3KOM, YKaXKHUTE, KAKOW TO3HUIHEH 0003HAUEH OTCTOWHBIN

Oapaban?
1 3
2 -
— OUMCTHEY
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OCALOK SHNLTPAT
1
2
3
4

Ha pucyHke npencraBieHa ropu30oHTaIbHASI OTCTOMHAsS NEHTPHU(yra HEMPEPHIBHOTO
JIEHCTBUS CO NTHEKOBOW BBITPY3KOM, YKaXKUTE, KaKOW MO3HUIMEH 0003HaYEHBI JTIOMACTH
mrgexa’?
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16. Ha pucynke mpencraBieHa ropu30HTalIbHAS OTCTOMHAS IEHTPU(YTra HEIPEPHIBHOTO
JIEUCTBHS CO IITHEKOBOM BBITPY3KOH, YKaOXKUTE, KAKOW TO3UIMel 0003HaUYeH KOKYX ?
1 3
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OCANOK SHNLTPAT
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17. Ha pucyHnke npeacraBiieHa TOpU30OHTaIbHAS OTCTOWHAS IEHTpU]yra HEMPEPHIBHOTO
JEHUCTBUS CO ITHEKOBOW BBITPY3KOM, YKAXKHUTE, KAKOW MO3UIMEH 0003HAUEH TOJIBIN
BHYTpEeHHHI Oapaban?
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OCHOBHBIM Ha3HAYEHHUEM T'HAPOMEXAHUYECKUX MTPOLIECCOB SIBIISETCS:

Pa3nenenrie HEOTHOPOAHBIX CUCTEM

Paznenenre HEOTHOPOAHBIX CHCTEM M TIOITyYEHUE HEOTHOPOTHBIX CHCTEM

Paznenenie HEOTHOPOAHBIX CHCTEM, ITOTydYeHHE HEOJTHOPOIHBIX CUCTEM H
nepeMeIMBaHie MOTOKOB

[Iponecc pazneneHus CycreH3uil mpu MOMOIIH MOPUCTHIX, PUIBTPYIOLIUX MIEPETOPOIOK,
CHOCOOHBIX MPOITYCKATh KUAKOCTh MIIU ra3, HO 33/1eP’KUBATh B3BEIICHHBIE B CpeJie
TBEPJIbIC YaCTHUIIBI (0CAI0K), 3TO:

®unbTpOBaHKE

LlentpudyrupoBanue

[Iponecc paznenenus HeOTHOPOAHBIX KHUIKUX cMeceil Ha hpaKIuy, pa3Inyaroniecs mo
TUIOTHOCTH, B TI0JIE ICWCTBUS IEHTPOOCKHBIX CHII, 3TO:

DunbTpOBaHKE
CenapupoBaHue
TECT 2
IIpouecc pa3zneneHus OJHOPOIHOIO CHITYYEro MaTepuasa 1o BEJIMYMHE €0 YaCTHULL, 3TO:
Knaccudukamnus
PunbTpanus

[pomuecc M3MeNbUCHUS XapaKTEPH3YETCS:

CreneHpo U3MENBYCHHS, T. €. OTHOIIICHHEM CPEHEr0 pa3Mepa Kycka MaTepuaa J0
usmenpuenus dHk cpeqHemy pasmepy kycka nocie uzmenbuenust dK

CKOpOCTBIO U3MENIbYEHMUS], T. €. OTHOLIEHUEM CPEAHEN IIOUIaIU U3MEIb4aeMOro
MaTepHaia 0 u3Menb4eHus Fy K euHnIe BpeMeHH T

CreneHp U3MeNbUEHUS MOYKHO MIPEJICTABUTh B BUJIE CJIEIYIOIIETO BHIPAKEHUS:
i=dH/dK

iI=dH*dK

H3MenpueHne noapas3aensercs Ha CIeAYIONINe BUIbI:

KpymnHoe, cpeanee, Menkoe, TOHKOE, KOJIIOUTHOE



e  MakpousMenb4eHHe, MUKPOU3MEIbYCHHE

5. Ha pucyHke npezacTaBiieHa IIeKoBasi IpOOHIIKa, TOABIKHAS U HETIOJABUKHAS [IIEKU
0003HaYEHBI TO3UIUSIMH:

e 1mu2

e ub
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6. IlIpomecc coequHeHNS 00BEMOB PA3IMIHBIX BEMIECTB C METBI0 MOTYICHHS OJTHOPOTHON
CMECH, 3TO:
[lepememmBanue
NuaTencudukanus
K Mexannueckum crocodam rnepeMeninBaHusi OTHOCST:
Bpatenue kamepsl (pe3epByapa) CMECHUTEIS
[Iponnyckanue Bo31yxa 4epe3 Caoil mepeMenBaeMoOn KUJIKOCTH
[lepemenmmBaHUEOCYIIECTBIIEMOE € TOMOIIBIO HACOCA, MEPEKAUNBAIOIIETO KUAKOCTH 110
3aMKHYTOM CHCTEME «CMECUTENb — HACOC — CMECUTENb), Ha3bIBACTCSA:
Hupkyas1imoHHBIM TIEpEMEITUBAHUEM
CratnueckuM nepeMeninBaHueM
[To mpuHIUITY TEUCTBHUS CMECUTENHN KIaCCUPUIIUPYIOTCS Ha!
MexaHnudeckue, THEBMAaTUUECKHE, IUPKYIISIIMOHHBIC, CTICIIUATLHBIC
Beprukainbhble, TOpU30HTaIbHBIC, HAKIIOHHBIC, CIICIIMAIbHBIC
10. Jlns maTeHCH(DHUKAIIMN TEIIOMAaccOOOMEeHa KakK MPaBUIO UCIIOIb3YIOT:
e TuxoxomgHEIE MEMIAIKU
e  BrICTpOXOHBIC MEIIAIKU
11. Tlo Buay mepeMennBaeMoi cpeibl, CMECUTENN KIaCCU(PHUIUPYIOT Ha:
e  (CmMecuTenu AJs KUJKHX, ChIITYYHX, BBICOKOBSI3KUX, IEHOOOPA3HBIX Cpell
e (CmecuTenu AJis CyCEH3UMN, SMYJIbCUN, TOMOTE€HHBIX CPE]
12. Tlo KOHCTPYKTUBHOMY MPHU3HAKY CMECUTENH MOAPA3ICIAIOT Ha!
e PamHble, ITHEKOBBIC, JIONACTHBIE, OapabaHHbIE
e MexaHuueckue, THEeBMaTHUECKHE, ITUPKYIISIIUOHHBIE
13. Pa3zpenenue mpoaykTa Ha TPYIIIBI C TPUOITH3UTEIHHO OJMHAKOBBIMU pa3MepaMu 1
Maccoii, 3TO:
e KamuGpoBka
e CoprupoBka
14. PazneneHue mpoayKTa HA TPYIIIBI TPUOIU3UTEIIBHO OJITMHAKOBOTO KAYECTBA, 3TO:
e KamuGpoBka
e CoprupoBka
15. Kakoii Bua Memanku npeacTaBieH Ha pUCYHKe?
e PamHas
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e JSIxopHad
e JlomacrHas

16. Kakoii BUJ MeIIaNKy MPEACTABICH Ha PUCYHKE?
e Pammuas

e SxopHad

e JlomacTtHas

17. Kakoii Bua Memanku npeacTaBieH Ha pUCYHKe?
e Pamnas

e JSxopHas

e JlonmacTHas

18. Kakoii BuJ MEIIAIKH MPEACTABICH HA PUCYHKE?
e [llnexoBas
e  @pesepHas
e JleHTOYHas
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19. Kakoii BuJ MeIIaNKy MPeACTaBIeH Ha PUCYHKE?
e [IluexoBas

el



®pesepHas
JlenTounast

20. Kakoii BuJ Melajaky NpeCcTaBlIeH Ha pUCYHKe?
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ITrexoBas
®pe3epHas
JlenTouHas
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TECT 3

[loBbIlIEHHE TEMIIEpATyphl TEJN MTyTEM MOIBOJIa K HUM TEIJIOTHI, 3TO:
HarpeBanue
OxJtakicHHuE
Konaencamus
[TonwxeHue TeMIepaTypsl T MyTEM OTBOJA OT HUX TEIIOTHI, 3TO:
HarpeBanue
OxJtakicHHuE
Konneuncamus

[lepenoc snepruu B popMe TEIIOTHI MEXKY TeJIaMU C pa3Iu4HOM TeMIepaTypoi, 3To:
TermnooOMeH

N3nyuenue

[Tepenoc TemnoTsl OT OoJiee HarpeTol cpeibl K MEHee HarpeTol yepe3 pa3aessaiomyto
UX CTEHKY, J10O0 HEMOCPEICTBEHHO (IIPU KOHTAKTE), 3TO:

Tennoobmen

Temonepenaya

IIponecc nepeHoca TEIIOTH B BUAE 3JIEKTPOMAarHUTHBIX BOJIH C ABOWHBIM B3aUMHBIM
IpeBpalieHueM — TEIIOBOM HEPTUH B JIYUHUCTYIO U 00paTHO, TO:

TermnoBoe n3nyyeHue

KouBekuus

TennonpoBoIHOCTD

[lepeHoc TenmI0ThI, OCYLIECTBIIEMbIHN MEpEMENIAIOIIMMHUCS B IPOCTPAHCTBE MAKPO-
CKOIMMYECKUMH 00BEMaMU CPeibl

TermioBoe u3nyyeHue

Konsekuus

TemmonpoBogHOCTH

OcHOBHOE ypaBHEHUE TEIJIONEPEAAUN UMEET BU:

Q = KFAt



Q-KxX
At

8. Ilpm mepemaye TEMIOTHI Yepe3 OIHOCIOHHYIO TNIOCKYIO CTEHKY, KO3 QUIIUEHT
TEIUIONEepelaul PacCUUThIBAETCS 1O opMyIie:

1
e k=
1 N 0.4 N 1
o Ay Q,
1
k=" 0Ou 1
410 =
* o Ay a
9. Ilnomanp MOBEPXHOCTH TEIIOOOMEHA MOKHO PACCUHUTATE 110 (OPMYJIE:
F-
. KAt
F=at
K

10. KonmMuecTBO TEIUIOTHI, IEpeaaBacMOe B €IMHUILY BPEMEHH Yepe3 eIUMHUIHYIO TUIOMIA b
MMOBEPXHOCTH ATO:
e TemroBou IMOTOK

e TemMmepaTypHOe 1OjI€E
11. 3axon Dypre 111 NOBEPXHOCTHON INIOTHOCTH TETJIOBOTO MTOTOKA UMEET BHL:

e (=-Agrad(T)

e A=-—qgrad(T)

12. Tlo npuHIMITY AEHCTBUS TEIUIOOOMEHHUKH JIETATCS Ha!
e PekynepatuBHbIe, pereHEpaTUBHBIC, CMECUTEIIbHbIC

e KoxyxoTpyOuaTsle, 3MEEBUKOBBIE, INIACTUHYATHIE

13. Kakoii Bua 060pya0BaHUS MTPEICTABICH HA PUCYHKE?
e  BepTukanbHbIN KOKYXOTPYOUaThIil TEIII00OMEHHUK

e TemiooOMEHHUK TUIIA «TpyOa B TpyOe»



Topayas
WUTRECME

mudrecms

14. Kaxoii Bu1 000py1oBaHUS TPEJCTABICH HA PUCYHKE?
e  BepTUKaNbHBIN KOKYXOTPYOUATHIi TEIII00OMEHHHUK

e Temnoo0OMEHHHUK THIIA «TpyOa B TpyOe»

Xonodnas
mudxor/m

0XJIaM'(7€ﬂH asm
MU GROCTIS / /

4
ok
E" =
g opm/aﬂ l/ae,ae/na»
HUOKOCMIE  WMUTKOCTb
a
15. Ha npencraBieHHOM PHCYHKE TETUIOOOMEHHOTO anmapara, rperonias Tpydoa o0o3HadeHa
MMO3ULIUEH:
o 1
e 3

o 4



Topayas
WUTRECME
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16. Ha mpencraBieHHOM pUCYHKE TETZIOOOMEHHOTO anmapara, Kopinyc 0003HaueH

O3UILINEHN:
o 1
e 3
o 4
lopayar
WU OROCMS

|
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YA ar

mudkocms

17. TIporecc KOHIIEHTPUPOBAHUS PACTBOPOB 3a CUET MPEBPAIICHUS YaCTH PACTBOPHUTEIIS B
nap, 31o:

e Koupgeucamusa

e BrimapuBanue

18. MarepuanbHblii 6aTaHC OAHOKPATHOTO BBHITIAPUBAHHS MOXKHO TIPEJICTABUTH B BUJIC
BBIPKCHHS:
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GH=GK +W

GK=GH+W

Pa3zHoCTh MeX 1y TEMIIEpaTypaMu KUIIEHHUS! paCTBOPA U PaCTBOPUTEIIS, ITO:
TemnepaTtypHas nenpeccus

Temnnora pacTBOpeHHUs

Cxema KaKkoM yCTaHOBKM MPEACTABIICHA HA PUCYHKE:

Y cTaHOBKHM OHOKPATHOTO BhIIAPHUBAHUS

YcTaHoBKH nosryueHust abcopOeHTa

K Gaxyym-wacacy

B XPanunume

TECT 4

[Iponeccel, CKOPOCTh MPOTEKAHUS KOTOPBIX OIPEIEISIETCSI CKOPOCTBIO MEpEHOca
BEIIIECTBA U3 OJHOU (a3l B IPYryr0 KOHBEKTUBHOW M MOJIEKYJISIpHOU nuddy3uen, 31o:
TernmooOMeHHBIE TPOIIECCHI
MaccooOMeHHbIe TPOLIECCHI
[lepexon BemiecTBa U3 KUAKOH (ha3bl B TBEPIYIO 32 CYET BOSHUKHOBEHUSI U pOCTa
KpPHUCTAJIJIOB B PaCTBOPE, 3TO:

OKCTpakuus

Kpucrannuzanus

BepHo 11 yTBepkaeHuUE, YTO BCE MACCOOOMEHHBIE MTPOLIECChl 00paTUMBbI?

Ha

Her

ITponecc nornomeHus ra3a Uiy napa >KUJIKUM MOIVIOTUTENEM, 3TO:

Abcopbus

Ancopbuus

[Ipornecc mornomeHus 0AHOTO WK HECKOJIBKUX KOMIIOHEHTOB U3 JKUKOHN WK Tra30BOH
CMECH TBEPABIM IOTJIOTUTENIEM, ITO:

Abcopbuus

AncopOuus

IIporiecc MHOTOKpPaTHOTO (MM HENIPEPHIBHOTO) UCHIAPEHHUS U KOH/ICHCALIMU MApOB
UCXOHOU KHUJIKOCTH, 3TO:

Pextuduxanus

Ileperonka

[Iponecc yaaneHus BIaru U3 pa3inydHbIX (TBEPABIX, KUAKUX U Ta3000pa3HbIX)
MaTEepUajoB, ATO:

Cymka

Kpucrannuzanus



MatepuanpHsblii 0ananc abcopbepa MOKHO 3aIICaTh B BUJIE CIIEAYIONIEr0 BBIPAKEHHS:
G (Yn =Yk ) =Ly (Xx —Xy)
Gh =Ly (X = X)) (Yy —Yi)

a=

AKTUBHOCTb acOPOEHTOB MOKHO PacCUUTaTh 1o (GopmyIie 6 , T1Ie:

|- Macca morJoneHHbpIX KOMIIOHEHTOB, J— Macca aJcopOeHTa

|- nmuaHa agcopbepa, §— Macca aacopOeHTa
Yem ompenenseTcs CKOPOCTh MPOTEKAHUS MaCCOOOMEHHBIX IIPOLIECCOB?
CKOpOCTBIO IIEpeHOca BEIIECTBA U3 OJHOM (a3bl B APYTYIO
OTHOLIEHNEM KOHCTPYKTUBHBIX Pa3MEpOB amnmapara K MUKy MaccooOMeHa
Kakoii mpornecc mpoucxoaut npu AP>0 B aGCOpOIIOHHO-1eCOPOIIMOHHBIX arnmaparax?
Abcopbuus
Hecopbrus

L,
VpaBHeHue Y= G (X =Xy ) +Ye  cpaspmaer:
H

Bcerpeunble HepaBHOBECHBIE TIOTOKH
IIpoTHBOTOYHBIE PABHOBECHBIE IOTOKU

[Touemy aGcopOepsI JOKHBI UMETh PA3BUTYIO TTOBEPXHOCTh KOHTaKTa (ha3 MEXITy ra3om

U KUJKOCTBIO?

[Toromy uto abcopOuus MpoTEKaeT Ha MOBEPXHOCTHU pazzena ¢a3
[Toromy uto abcopOius HE MPOTEKAET HAa TOBEPXHOCTH pasjena (a3
Ha ckoJIbKO OCHOBHBIX TPYIIIT MOKHO pa3IeluTh abcopOephl o Criocody 00pa3oBaHUs
MOBEPXHOCTH KOHTaKTa (ha3?

4

3

2

Kak Ha3piBaeTcst OAHOKpATHBIN MPOIECC YACTUYHOTO UCHapEHUs] HU3KOKUIIALIEH
(bpakIuu ¢ mocIeayoneH KOHIeHCAIUel 00pa30BaBIINXCS TAPOB?

[IpocTas meperonka

PexTuduxamus

Kak Ha3pIBaeTCs KUAKOCTh, MOTYICHHAS B PE3yIbTaTe PEKTUDUKALIAN?
Juctunnarom

Koupgencar

Kak Ha3wiBaeTcs BbIICTICHUE TBEPI0H (Da3bl B BUIEC KPUCTAIOB U3 PACTBOPOB HITH
paciuiaBoB?

Kpucrannuzanus

DKCTpakus

OT yero 3aBUCUT CKOPOCTb 00pa30BaHUs [IEHTPOB KPUCTALITU3ALIUN?

Ot TeMIiepaTypbl ¥ CKOPOCTH MEepEeMEIIMBaHUS

ToJsbKO OT TEMIIEPATYPHI

Kak Ha3zpiBaeTcs mpoiecc n30MpaTeIbHOr0 MOTJIOMICHHS KUAKOCTBIO ITAPOM IICHHBIX
KOMIIOHEHTOB, COACPKAIIUXCS B UCXOJAHOM TBEPAOM ChIphe?

DKCTpakus

Pextuduxamnus

. I[J'IH KaKHWX BUAOB IPOAYKTOB IPEAHA3HAUYCHBI KOHTAKTHBIC CYH_II/IJ'IKI/I?

J1st macTooOpa3HbIX U KUIKUX MPOTYKTOB



e  Jluig CchIIyYuX M TBEPIBIX IIPOJTYKTOB

Kpurepun onenkn

KoHTponb 1O mOpeincTaBIeHHBIM TeCTaM IMPOBOAMTCA IO OKOHYAHMM  M3y4YEHHUs
COOTBETCTBYIOILLIETO pa3zelia IPONOPLUUOHAIBHO IPaBUIBHBIM OTBETaM. lToroBoe tectupoBaHue
10 TEOPETUYECKOMY MaTepHally Kypca IpOBOIUTCS yepe3 00pa3oBaTesIbHbIA OPTal.

7.2.3. IIpakTuyecku u JadopaTopHbie padoThI

(HaumeHo8aHue OYeHOYH020 CPeoCmea)

Ne i/ | HaumenoBanwue yueOHbIx mepornpusatuii | KomndaectBo|Kpurepun 1 HOpMBI OLIEHKH
0ayoB
Ip1l Ilpaktuyeckoe 3amanue 1 Pacuer 15 BrinonHenue npakTuueckon
TJIOIIA I TTIOBEPXHOCTH TETNIOOOMEHA B pabotsl — 156anmoB
NaCTEPU3ALMOHHBIX anmnaparax
Jla61 |H3yuenue mporecca HU3MENbYCHHS B 15 BrimostHe e 1a00paTopHOA
MOJIOTKOBOM ApOOMIIKe paboTsl — 15 Gaios




7.3.01eHOYHbIe CPeACTBA JAJISITPOMEKYTOYHON aTTeCTAlMM MO UTOraM OCBOEHHUS

AUCHHUIIINHBI

7.3.1. Bonpochl K IPOMEe:KYTOYHOI aTTecTallMu

Kypc_4_
Ne
Bomnpocs! k 3k3amMeHy

n/n

1. | IIpuMeHeHMe 3aKOHA COXPAHEHUS MACCHI M 3aKOHOB TEPMOJIMHAMUKH K ITPOLIECCaM MUILEBON
IIPOMBIIIJIEHHOCTH.

2. | OcHOBHOE ypaBHEHHUE THAPOCTATHKH U €T0 MPAKTHYECKUE TTPIITOKEHHS.

3. | XapakTep IBWKEHHUSI peallbHBIX TEKYy4HX cpell. PacmpeneneHne ckopocTeld B MOTEPEYHOM
CEUEHUH MOTOKA MTPH JIAMUHAPHOM U TypOYJIEHTHOM JIBUKCHUH.

4. | I'mapaBiavyeckue CONPOTHUBICHHUS B TPyOONPOBOAAX: CONPOTHUBICHHE TPEHUS U MECTHBIC
COIIPOTHUBIICHHUS.

5. | Knaccudukanuss HEOMHOPOJHBIX CHCTEM M METOIbl UX paszfeneHus. Pacuer ckopocTH
OCaXJIEHUS U IPOU3BOJUTEIBHOCTH OTCTOMHHKA.

6. | KoHCTpyKIuMsi OTCTOWHHKOB: OTCTOMHHMK TOJYHEHPEPHIBHOTO JEHCTBUS C HAKIOHHBIMH
NEPeropojKaMH, OJHOAPYCHBIH T'pPEOKOBBIH  OTCTOMHUK HENPEPHIBHOIO  JEUCTBUA,
MHOTOSPYCHBIE OTCTOMHUKH.

7. LlentpobesxxHoe ocaxenue. @axrop pasneneHus. CKOPOCTh OCAKACHHUS.

8. KoHCTpyKIIMM IHUKIIOHOB ¥ HEHTpUQYT: OaTapeiHbId UKIOH, THIPOIUKIOH, IEHTPU]YTa,
KHUJIKOCTHBIE CEIpapaTophl.

9. CriocoObl  mepeMelMBaHus:  ITHEBMAaTHUECKOE,  LUPKYISIIMOHHOE,  CTaTHUYECKOE,
MexaHuueckoe. PacueT MOIIHOCTH Ha MEXaHUYECKOE NTEPEMEILIBAHNE.

10. | Konctpykuuu Memanok, uX BEIOOp M 00J1aCTH MPUMEHEHHS.

11. | ®unprpoBanue. OCHOBHbIC YpaBHEHHS (DUIBTPOBAHMUS.

12. | Konctpykuus GuibTpoB: pyKaBHBINA QUIBTpP, paMHBIN GUIBTP, BAKYyM-(QUIBTP.

13. | Pwusmnueckoe MonenarpoBanue. Teopus mogo0us U ee OCHOBHBIE NPUHIMIBL. OO00IIEHHbIE
(KpuTepuanbHble) ypaBHEHHUS.

14. | MaremaTnueckoe MojenupoBaHue. [IpMHIMIBI COCTAaBIEHHUS MaTEeMAaTHYECKHX MoJienen
IIPOLIECCOB MUIIEBOM TEXHOJIOTHH.

15. | TennoHocuTenu 51 ux XapaKTECPUCTUKHU. TennonpoBoAHOCTS. VYpaBHeHHs
terionpoBoAaHocTy. KoadduumeHnt TemnonpoBoiHOCTH Ira30B U KHUJIKOCTEH.

16. | Temmootnaua. YpaBuenue HetotoHa. PacueT koddummenra Terootaadn.

17. | Mexanu3Mm mepenayu Temjia KOHBEKIMEH. TeruioBoit morpanuuHelii cioil. I[lomoOue
TEIUIOBBIX MPOLIECCOB.

18. | OcHoBHOe ypaBHeHue Terulonepenaun. Pacuer ko3dduuuenta Temnonepesaun U miomaIn
MIOBEPXHOCTHU TEIUIOOOMEHA.

19. | KoHcTpyKIius TEII000MEHHBIX amnmapaToB: KOKYXOTPyOUYaThIX, BO3AYIIIHOTO OXJIAXKICHUS,
IUTACTUHYATBIX, CIIUPAJIbHBIX, BBIIAPHBIX, C MEIIAIKOM.

20. | CnocoOsl 1 BHIBI M3MeNNbYeHNUS. Teopnun n3Menbyenus. Pacxos sHepruu Ha u3MenbueHHE.

21. | CoptupoBanue u KJIAacCU(PHUKAIMA TBEPABIX CHIIYYHX MaTepuanoB. KoHCTpyKIus
KJ1acCH(PUKATOPOB.

22. | YpaBHeHHe MaccollepeJjau U €ro HCIOJIb30BAHNE B MHKEHEPHBIX pacueTax.

23. | PaBHOBecue B MacCOOOMEHHBIX MPOIIECCaX.

24. | MatepuanbpHblii  0amaHC MacCOOOMEHHBIX MpoleccoB. OmpenencHUe HaNpPaBICHUS
MaccOOOMEHHOTO TpolLecca.

25. | AGcopOuusi. BnusiHue Temnepatypsl U 1aBJI€HUs Ha pACTBOPUMOCTD I'a30B B KHJIKOCTH.

26. | YpaBHeHue paboueii iuHuM abcopOumu. PacueT pacxoma abcopOeHnra.




BonpocsI kK bK3aMeH
n/n p y

27. | TeruoBoii 6ananc abcopobumu. Pacuer pacxona abcopOruu.

28. | KoHCTpyKIMs, CpaBHUTENIbHAs XapaKTEpUCTHKa M 00JIacTM HpuMeHeHus abcopOepoB
Pa3IMYHBIX THIIOB.

29. | JlecopO1ust 1 METO/IBI €€ MIPOBEACHHUS.

30. | Ancopbuus. M3otepmsl agcop6uuu. [IpoMblnuieHHbIE aICOPOEHTHI X XapaKTepUCTHKA.

7.3.2. Kputepuu u HOpMBbI OLIEeHKH

dopma
Kypc TTPOBEAECHMU . Kpurepuu u HopMbI OlIeHKH
MPOMEKYTOYHOM
aTTecTaluu
4 DK3aMeH Texymuuii pefituar cocraBnseTr 85-100

(o «OTIIMYHO) baioB

HAKOIIUTEIILHOMY

perTHHTY) Texymmuii peiituar cocrasisier 70-84

«XOpouIo» Gaa

Texymuii peiiTuHr cocrasmusier 55-69

«YHAOBJICTBOPUTCIIBHO» GAILIOB

Texymuii pefituaT cocrasisiet 0-54

«HCYIOBJICTBOPUTCIIBHO» Gamia




8. YueOHO-MeTOoANYECKOE H HH(POPMALMOHHOE 00ecTedeHHe TUCIUTITHHbI

8.1. O6n3aresbHasi TUTEpPaTypa

Tun (yueOnuk, yuedHoe

KoanuecTBo B

HaY4YHOI
Ne nocoodue, yueoOHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'ox u3panus ondamorexe /
n/n MeToAMYecKoe mocooue,
HaumMmeHoBaHue
NPAKTHKYM, JP.) e
1 | T. B. Bo6aukosa, [Ipoueccel u anmnapaTsl MUILEBBIX VYuebHoe nocobue 2019 OBC «Jlanp»
C. H. lllnpixoB, IIPOU3BOJICTB
A. B. IlepMmsikoB
2 1. M. bopoxymun, M. T. [Tporeccri anmapathl MUIEBBIX Y4yebHoe rmocodue 2020 OBC «Jlanpy»
[lynGaesa, E. A. MIPOU3BOJICTB 1 OMOTEXHOJIOTUU
Cadonosa, E. A. BaraiinieBa
3 W.A. bakun, B.H. HBanen [Ipoueccel n annapaTsl MULIEBBIX YuyebHoe mocobue 2020 OBbC «JIaupy»
MIPOU3BOJICTB
8.2. JlonmoJiHUTEIbHAS JIUTEpaTypa
KosunyectBo B
Tun (yueOHuk, yueoHoe OTHHECTBO
HAY4YHOI
Ne nocodue, yueoHo-
ABTOpBI, COCTABUTEH 3aryiaBue (3aroJioBoK) I'ox u3nanus ouodauoreke /
n/n MeTOoAHYecKoe mocooue,
HaumenoBanue
NPAKTHKYM, JP.) 3EC
1 | O.IL XKyxosa, H.A. BoiinoB | TexHonormueckoe o00pyaoBaHHe. VYuebHoe nocobue 2018 9BC «JIlanb»

O6opynoBanue AJis TETIOMAcCOOOMEHHBIX
MIPOIIECCOB




8.3. Ilepeuenb mpodecCHOHAIBHBIX 0a3 JAHHBIX M MH(OPMANUOHHBIX CHPABOYHBIX

CHUCTEM

1. Enunoe okHO gocTyma K 00pa3oBaTeIbHBIM pecypcaM. [ DNeKTpoHHBIN pecypc|: bubmuorexu
BY3o08. Pexxum nocrymna: http://window.edu.ru/unilib

2. Wndopmanumonnsiii moptan «llumeBuky». [DnekTpoHHBIM pecypc]| Pexum moctyna:
http://mppnik.ru

3.  Karamor T'OCTos. [Onextponnsiii pecypc]: Karamor. Pexum  gocrtyma:
http://www.gosthelp.ru/text/\VNTP2192Normytexnologiche.html

4. TlumeBoe ¥ TEXHOJOTHYECKOe 00opynoBanue [ DnekTpoHHbId pecypc]: Karamor. Pexxum
nocrtymna:http://agro-molmash.ru/katalog-produkezii/linii

5.Scopus [DaexkTpoHHbIi pecypc]: pedepartuBHas 6a3a manubix. — Netherlands: Elsevier, 2004
— Pexum noctyma: SCOPUS.Com. — 3ari. ¢ skpaHa. — S3. pyc., aHri.

6. Elibrary [DnextpoHHBIi pecypc]: HaydHast 3JeKTpOoHHAs OuOnmoreka. — Mocksa: HOB,
2000. — Pexxum nocryma: elibrary.ru. — 3aru. ¢ skpana. — fI3. pyc., aHri.

8.4. IlepeyeHb NPOrpaMMHOI0 odecrnedeHust

Ne Hanmenosamme IO PexBHU3UTHI norongpa
n/n (mata, HoMep, CPOK JeliCcTBHS)
1 Windows Horoop Ne 690 or 19.05.2015r., cpoxk
NEeUCTBUS - 6€CCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
neicTBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok neicTBuUs - GECCPOIHO
3 Kommnacc-3D Jorosop 652/2014 ot 07.07.2014

CPOK JICUCTBHS - OECCPOUHO

8.5. Onucanmne MaTepuaJbLHO-TEXHUYECKOIi 6a3bl, HEOOXOTUMOIT /ISl OCYIIeCTBJIEHUS

00pa30BaTeILHOTO MPOLECCa MO JUCIHUILIHHE

HaumeHoBaHue 000py10BAHHBIX y4eOHBIX

Ne KaOMHETOB, J1a00paTopuii, MACTEPCKHUX H JIP.
n/n 00bEeKTOB /ISl IPOBeJeHNs NPAKTHYECKUX H Tlepeyens ocHoBHOr0 060pyOBaHMs
J1a00pPaTOPHBIX 3aHSITHIH
1 | AynuTtopusi BeOKOH(EepeHIInH. DKpaH TEJICBU3NOHHBIN, HIUPMBI,
VYuebHast ayauropust [UId  NPOBEACHHUS | TIPOKEKTOP Ha LITaTUBE, CTOJ
3aHATUN  JIGKIMOHHOTO  TuHa. YueOHas | mpenojaBaTelbCKUiA, CTYJIbA
ayouropus Ul TPOBEJICHMs  3aHATUH | MpernojaBaTebCKHe, TpancnapaHt-
CEMHHAPCKOro THIMA. YueOHast ayAUTOPUS AJIS | MEePETHKKA, CHCTEMHBIH OJIOK
KypCOBOTO TPOEKTUPOBAHUS  (BBIIOJHEHUS
KYpCOBBIX Pabo0T). YueOHasi ayauTopws s
MPOBEJCHUS TPYNIOBBIX U WHIUBUAYATbHBIX
KOHCYJIbTalMid YueOHast ayAuTOpUs AJis
MIPOBEJCHUS 3aHATUN TEKYIIETr0 KOHTPOJIA U
npomexyrouHoii arrectanuu. (YJIK-807)
2 | Ilomemenue st CaMOCTOSITEIIHHOM paObOThI Cromnsl y4eHUYECKHeE, CTYJbS
cryaenros. (I'-401) yueHnuyeckue, [1K ¢ BbIX010M B CETh

HNurepuer



http://window.edu.ru/unilib
http://mppnik.ru/
http://www.gosthelp.ru/text/VNTP2192Normytexnologiche.html
http://agro-molmash.ru/katalog-produkczii/linii
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