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JIner akTyaansanuu paboueit nporpamMmbl

PaGouas nporpamMma nepecMoTpeHa, o0cyxaeHa u ogoopeHa i peamusanuu B 2020 - 2021
y4eOHOM rojly Ha 3aceqanuu Kadeapbl XUMUU

[Ipotokon ot 01 centsabps 2020 r. Ne 1
3aB. kadeapoit ,Z' é‘- z 46 é H.JI. Mensinuk

PaGouas nporpamma nepecmorpena, o0cyx/ieHa u ogoodpena s peanusanuu B 2021 - 2022
yueOHOM roJy Ha 3aceqaHuu kapeapbl XUMUU

[Iporokon ot 20 1. Ne
3aB. kadeapoi H.JI. Mensinuk

PaGoyas nporpamma nepecMoTpeHa, o0cyk/aeHa u ogoopeHa s peanusanuu B 2022 - 2023
y4eOHOM rofy Ha 3acefanuu Kapeapsl XUMUU

[TpoTokon ot 20 r. No
3aB. kadeapoi H.JI. Mensinuk

Pabouyas nporpamma nepecMoTpeHa, o0Ccyxk/aeHa i ogo0peHa s peanusauuu B 2023 - 2024
y4eOHOM rojty Ha 3acelaHuM Kadeapbl XUMHH

[Iporokon ot 20 r. No
3aB. kadeapoi H.JI. Mensinuk

Paboyas nporpamma nepecMoTpeHa, o0Ccyxk/eHa 1 ogo0peHa s peanusauuu B 2024 - 2025
y4eOHOM rojy Ha 3ace/laHuu Kadeapbl XUMHUH

[Iporokon ot 20 r. No
3aB. kadeapoit H.JI. Mensuux




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Henpto ocBoenusi nucuuiuiuabl «lIpouecchl M ammaparbl MHIIEBBIX MPOU3BOJICTBY
saBisieTcss (OpMHpOBaHWE 3HAHWH WM HABBIKOB, HEOOXOAMMBIX JUIsI MPOBEACHHUS IPOILIECCOB
MUIIEBBIX TPOM3-BOJCTB, CO3/aHUs O€30MACHBIX ¥ ONTUMAIBHBIX YCIOBUH pabOTHI
MIPUMEHSIEMBIX aIllapaToB.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

Jucturnnuna [Iporeccsl 1 amnmapaThl MUIIEBBIX MPOU3BOJICTB BXOJUT B 0a30BYIO 4acTh
y4e0HOTO T1aHa 00pa30BaTEILHOM POTPAMMBI.

Jnst  u3ydyeHus  UCUUIUIMHBI  HEOOXoauMbl  3HaHWMsT  (YMEHUs,  BIAJCHHS),
c(hOPMHUPOBAHHEIC B PE3YJIbTATE U3YUCHHUSI TUCIUILTAH/ IIPAKTHK:

MaremaTuka

VYyebHast - mpakTUKa IO TOJYYCHHUIO TEPBUYHBIX MPOPECCHOHAIBHBIX YMEHUU U
HAaBBIKOB, B TOM WYHCJIE TI€PBHYHBIX YMEHHH W HaBBIKOB HAYYHO-UCCIEAOBATEIbCKON
JIESITCIILHOCTH

BBenenue B HanpaBiieHuE

du3uka

Hcropus

Xnmusg

3nanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NAHHOW NUCIUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YUSHUS TACIUTUIAH/TIPAKTHK:

[IpoekTHas nessTeTbHOCTh

Opranuzanus TEXHOJOTHYECKOT0 Mpoliecca MPOU3BOICTBA KYJIMHAPHON U KOHJIUTEPCKOM
MPOYKIIUU

OCHOBBI IUILIEBBIX TPOU3BOJICTB

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrate ocBoeHus aucumiuinHbl (Momayisi) «lIpouecchl M ammaparbl MHUILEBBIX
MIPOU3BOJICTBY» OOyUaroUuiics JokeH 001a1aTh CAeAYIOUMMI KOMIIETEHIUSIMHU:

CtpyKTypHBIU [Tnanupyemble pe3yabTaThl 00yICHHS
JJIEMEHT
KOMITIETEHITNH

OIIK-1 crnocoOHOCTBIO OCYHIECTBIIATH MOUCK, XpaHEeHHEe, 00pabOTKy U aHaIW3 UH(pOpMaLUU U3
Pa3IMYHBIX UCTOYHUKOB M 0a3 TaHHBIX, IPEACTABIATH ee B TpebyemMoM opmare ¢
UCIO0JIb30BaHNEM MH(POPMAITMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOT UM

3HaTh - HOCJICAOBATCIIBHOCTD ITIOMCKAa HCTOYHHNKOB I/IH(i)OpMaI_II/II/I 0 CO- BPECMCHHBIX
IMpoueccCax M allmaparax IUIICBbIX IIPOU3BOJACTB,

Ymets - IPUMEHSATH Pe3y/bTaThl aHAIN3a HH(POPMAIIMOHHBIX HICTOUHUKOB B
poQecCHOHATBHOM AEATEIHLHOCTH
- IPOBOJIUTH 00PabOTKY M aHaIU3 UH(OpPMAIIH

Bnanets - cmocobamu COBCPIICHCTBOBAHU A HpO(i)eCCI/IOHaHBHBIX 3HaHUH U yMeHI/Iﬁ
ITyTEM HUCIIOJIb30BaAHUS BO3MOKHOCTEM I/IH(1)OpMaI_II/IOHHOI71 CpCabl.

I1K-2 cnocoOHOCTBIO BAAETh MIPOrPECCUBHBIMU METOAaMU MOA00pa M IKCIUTyaTalliH
TEXHOJIOTHYECKOro 000py10BaHUS IPU MPOU3BOJCTBE MPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO
CBIPbA




3Hare

- OCHOBHBIE TIOHSITHUS U ONPEJICIICHHS TPOLIECCOB U allllapaToB MUIIEBBIX
MIPOU3BO/ICTB;

- OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS MEXaHUUYECKUX,
TUIPOMEXAaHHUYECKHUX U TEIIO- U MaCCOOOMEHHBIX TPOIECCOB;

- METO/Ibl PACYETOB MPOLIECCOB U aIlapaToB;

YmMmetrs

- BBINOJIHATH HHKEHEPHBIE PACYETHI IIPOLIECCOB U AIllIapaToOB;
- PacCUUTHIBATH PEKUMBI TEXHOJOTHYECKHUX IIPOLIECCOB;

- OLICHMBATh IIPAKTUYECKYIO 3HAUMMOCTb ITIOJTy4EHHBIX PE3YJIBTATOB;

- IPOrHO3UPOBATh BO3MOKHOCTb IIPOTEKAHHUS IIPOLIECCOB B PA3IIMYHBIX
anmaparax;

Bnazets

- TepMI/IHOJ'IOFI/IeI\/JI, ONpCACIICHUAMUA U TMOJIOKCHUAMN 1/13yqaeM0171
JUCILUIIJIMHEI,

- HaBbIKaMH ITPUMEHCHUA OCHOBHBIX 3aKOHOB ITPOTCKAHUA ITPOLUECCCOB B
npohecCuoHANTBHOM e TETHLHOCTH;

- crroco6amMu To00pa anmaparoB I TEXHOJIOTHYECKOTO TpoIiecca;




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM

YHUCIIC:

— KOHTakTHas pabora — 51,95 akas. gacos:
—ayauTopHas — 51 akaj. 4acos;
—BHeayauropras — 0,95 akan. gyacos

— camocTosTenbHas pabota — 56,05 akay. 4acos;

dopma aTTeCTaluy - 3a4ET C OLEHKOMN

AynuropHast I =
o, | wouraxTHas pabora E E dopma TeKyILEro
S B
5 B aKaJ. yacax 15 )41 KOHTPOJIsI
Paznen/ Tema 3 (B axan. yacax) E R A . e Kon
g 3 © | caMOCTOSTENBHOM | ycreBaeMOCTH U
JACLIMITIIMHEI S 2 = . | KoMIeTeHuuu
O 8 & paboThI MPOMEKYTOTHON
nmab. | mpakt. | 3 & aTTecTAlNH
Jlek. = !
3aH. 3aH. | ) &
1.
11 1 OCHOBHBIE
MOJIOKCHUS U Hay4dHbIe
OCHOBBI JUCIUILINHBL.
OCHOBHBIE CBOICTBa
BEIIECTB
1 :tu Boerere CaMocCTOsATeIbHOE
BoznukHOBEHME u M3YdCHHE YICOHOl
Y HAyIHOH .
asputHe Kypca ITAIIIT VcTHBIN ompoc.
fl’ , P 211 | 421 10 | nwrepatypoL. p T1K-2, OTIK-1
. Knaccudpuxanms PaGora TectupoBanue
OCHOBHBIX TIPOIIECCOB. SEKTDOHHLIMI
OO011ue MPUHIMITEL AHATTN32 P
1 pacuera TTATTIT OubMoTeKamu.
1.3 Tlpumenenue Meroaa
MOJICIIUPOBAHHUS JUTSE
HCCTIEIOBaHUsl M pacyera
[TATITI. Teopembl noa0OUs
Tloaroroska u
1.2 2 T'uppoMexaHUUECKHE A
nporecch 3 BBITIOJIHEHUE
11a00PaTOPHBIX
2.1 OCHOBBI THAPABIHKH. pa60Tp
Paznenerne <<OnpeﬂenéHHe
HEOJHOPOTHBIX CHCTEM. cr?o ocTH
Pa3-nenenue SKUIKUX OC&)IEI[@HI/IH
cuctem. OcaxaeHne B cbeprraecKux
IpaBUTAIIMOHHOM mmoie q:cmu»
OT-CTaMBaHUE). > VcTHEII onpoc.
( ) 4nm | 1221 12 | iyuenue POC. | 11K.2, OTIK-1
®dunpTpoBaHuUe. nporecca TectupoBanue.
en-Tpu¢yrupoBanue. d)unbp OBAHISD
2.2 TlepememuBaHue B CaMOC’I’E)HTeHLHO.e
KUOKUX Cpemax. 3aTpaTsl o
SHepruT a U3yUYCHUE YUCOHOM
1 Hay9IHOU
repeMerTnBanue e }:i .
HBFOTOHOBCKHUX PaI6)0Tch ’
SKUIKOCTEH.
2 3 Hacock: JIEKTPOHHBIMU
' OHOIHOTEKAMHU.




1.3 3 TemrooOMeHHEIE

TIPOLIECCHI
3.1 OOmme cBeaeHUS.
TemutoBoit OanaHc.
[ToaroroBka u
OcHoBHOE ypaBHEHUE
BBITIOJTHEHUE
TeI-JIoNepeayu. .
71a00paTOpHOM
JBmwxymas cuiia
paboThI:
TEN-1000MEHHBIX
«H3yuenue
MIPOLIECCOB. Ipomecca
32 Kornencaups. Ter[n(f)r[;I enaum». | YCTHBIH onpoc
KoHCTpyKuun 421 | 621 12 PCIAID. POC T2, OTK-1
Camocrositenbioe | TectupoBanue.
TEMI000MEHHBIX -
U3ydeHHe yaeOHOH
anmapaToB. U HAvaHOM
3.3 BrinapuBanue Metoss ¥4
JIUTEPATYpPHI.
BbIna-puBanus. OCHOBHBIC
Pabora c
BEJINYHHEI,
XapaKkTepu3ymoIme padbory ICKTPOHHBIMH
Ooubimorexamu.
BBINAap-HOTO ammapara.
DneMeHTbI pacuera
OJTHOKOPITYCHOM BBITTAPHOI
ycTa-HOBKH. KOHCTpyKIMH
14 4. MaccooOMeHHBIE TloaroroBka u
MIPOLIECCHI BBITTOJTHEHHE
4.1 MexaHu3m nabopaTopHOH
Maccornepeaayn. paboThI:
MartepunanbHblIil GanaHc «H3yuenue
pu Mmaccorepenade. npotecca Cywkmy. |y .
CTHBIH OMpOC.
OCHOBHEBIE 3aKOHBI 421 | 6/21 12 | CamocrosTensHOE P ITIK-2, OIIK-1
.| Tecrupopanue.
Maccomnepenauu. u3ydeHue yueOHoi
CopOLMOHHBIE TIPOLIECCHI. W Hay4YHOU
AGcopbuusi. AncopO-uus. JIUTEPATYPBHI.
4.2 Cymika. Pa6ora ¢
4.3 Ieperonka u 3JIEKTPOHHBIMH
pexTuduKanms. O6ubmoreKamu.
15 5 Mexanuueckue
IIPOLIECCHI
5.1 H3menbuenue, oOme
CBEJICHMUSL. duznyeckue
IloaroroBka u
OCHOBBI M3MEbYCHUSL.
BBITIOJTHEHUE
KoHcrpykimun  u  pabora .
nabopaTopHOH
OCHOBHBIX THIIOB
paboThI:
M3MENbYAIONINX MAIIUH.
«3menpuenne u
5.2 O6pabotka
KJIacCU(pUKALUS
MaTepuagoB  JaBJICHUEM
(mpeccoBanue). DJIEMEHTHI TBEpAOro VYerHbli onpoc
) 3/11 | 6/2U 10,05 Marepuaa. © | TIK-2, OIIK-1
TEOpUH 00paboTKK TectupoBanue.
CamocTosiTensHoe
MTUIIEBBIX MIPO-AYKTOB -
U3y4YCHUE YUCOHOM
JaBieHueM. MaluHel st N
Y HAy4YHOH
00paboTKu MaTepHaioB
JIUTEPaTypEHIL.
JaBJICHUEM.
Pabora ¢
5.3 JlozupoBanue.
JNEKTPOHHBIMU
Knaccugukanus
OubIMoTEKaAMH.
JO3UPYEMBIX MaTEepPHaJIOB.
5.4 CMmemuBaHue ChITYyYUX
MaTe-pUaJioB. CrniocoObI
CMEIIMBaHUS W KUHETHKa
HWroro no pazaeny 17/81|34/10U 56,05
Hroro 3a cemectp 17/811|34/101 56,05 320
17/8 .
Hrtoro o aucuuminHe 34/104 56,05 3ayer ¢ omenkoit |[TK-2,0I1K-1

)41




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpomecce npenonaBanus aucuuiuinHbl - «llpomecchl W anmapaThl  MUIIEBBIX
MIPOU3BOICTBY» MIPUMEHSIOTCS TPAAUIIMOHHAS U MOTYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexuu mpoXoaaT Kak B uH(GOpMaIMOHHOU (hopMe, TJIe UMEET MECTO TIOCTIEI0BATEIBHOE
M3JIOKEHUE Marepuana B JUCHUIUIMHAPHOW JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIIECTBEHHO
BEepOATLHBIMY CPEACTBAMH, TaK U B (popMe JISKIHIA-OeCce bl WU JUAJIoTa C ayJAUTOPUCH, JISKIIUN
C NPUMEHEHUEM JJIEMEHTOB «MO3IOBOM aTakw», JEKIUH-KOHCYJIbTALMi, IlI€ TEOPETUYECKUN
Marepuai 3apaHee BhIIAeTCsl 0OyJarOIIMMCS ISl CAMOCTOSITEIBHOTO M3y4YeHUs, JIJIsl TOATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JEKIUS TPOXOIUT IO THUITY BOIIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOTO B JEKIUU MOTYT MCIOJIB30BATHCS JIEMEHTHI MPOOJIEMHOTO H3JI0KEHHUS.
[IpobneMHast neKIusi HaYMHAETCS C BOMPOCOB, C TMOCTAHOBKU MPOOJIEMBI, KOTOPYIO B XOJE
W3JIOKEHUs MaTepuaia HeoOXOJUMO pemIuTh. Takas JeKIWs MpeCTaBseT cOOOM 3aHATHE,
MpeArnoJaraonee WHUIMUPOBAHHOE TPETOaBaTeieM MPUBICYCHUE ayTUTOPUH K DPEIICHUIO
KpYTHOW HaydyHOW MpPOOJEMBbI, PACKPHIBAET BO3MOXHBIE IMYTH €€ peHIeHHUs, IOKa3bIBaeT
TEOPETUYECKYIO U TPAKTUUECKYI0 3HAYMMOCTh JNOCTHXeHuH. Ha mpoOrmeMHON JeKnuu HOBOE
3HaHUE BBOJUTCS KaK HEM3BECTHOE A oOyuatomuxcs. [lomyuennas uHdopmalus ycBauBaeTcst
KaK TUIYHOCTHOE OTKPBITHE €I11€ HE U3BECTHOTO 7S ce0s1 3HAHUS.

st peanuzanuu WHPOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEeIbHON TEXHOJIOTUH
MIPOBOJATCS JICKIIMU-BU3YAIM3aIlUN, B X0JI€ KOTOPHIX M3JI0KEHHE TEOPETHYECKOTO MaTepuasia
COTIPOBOXIACTCS MPE3CHTAIINECH.

JIekMOHHBIH MaTepuan 3aKperuiaeTcs B XoJe JabopaTOpHBIX paboT, Ha KOTOPBIX
BBITIOJTHSIOTCS TPYNIOBBIE WM WHAWBUAYyaJIbHBIC 3aJaHUs 10 TpouaeHHON Teme. [lpu
MIPOBEJICHUH NMPAKTUUYECKUX 3aHATUI HCIOJIb3YETCS METOJ KOHTEKCTHOTO O0OydeHHs, KOTOPBII
MI03BOJIAET YCBOUTh MAaTepuaj IyTEM BBISBICHUS CBS3€M MEXKy KOHKPETHBIM 3HAHMEM M €ro
MIPUMEHEHHUEM.

CamocrosTenbHas paboTta 00yJaromuxcs ABJISETCS OJHUM U3 Haubosee 3(PpPEeKTUBHBIX
CPEICTB pa3BUTHS MOTPEOHOCTH K Oymymiemy camooOpazoBaHuio. CaMocrosiTenpbHas pabdoTa
BKJIIOYaeT B ce0s camble pasHooOpasHble (OpPMBI YYEOHOM MAESITEIBHOCTH: BBIMOJHEHUE
JOMAIllHUX 3a/laHui, 3aBepuieHue oQopMIIeHHs J1a0opaTOpHBIX pabOT, MOJArOTOBKA K
MIPAKTUKYMY, U3y4€HHUE OCHOBHOTO U JOMOJHUTEIBHOTO MaTepuaia no ydeOHUKaM U ocoousm,
YTeHHE U TpopabOTKa HayYyHOU TUTepaTyphbl B OMOIHOTEKE, IOrOTOBKA K UTOTOBOM aTTeCTaIlH.

CamocTtosarenbHas paboTta 00ydarIIUXCsl J0KHA ObITh HAIpaBlieHA Ha 3aKpeIUICHUS
TEOPETUYECKOT0 MaTepuasa, U3JI0KEHHOro MpernojaBaTesieM, Ha MPopadoTKy TeM, OTBEJACHHBIX
Ha CaMOCTOSITETbHOE€ HU3yY€HHUE, Ha IOJArOTOBKY K JIaOOpaTOpPHBIM 3aHATHUSM, BBIIIOJHEHUE
JOMAITHUX 33/laHuil U MOATOTOBKY K pYyOEKHOMY U 3aKIIOUUTEIbHOMY KOHTpoito. [Tomumo
3TOro, oOydJaromuecs MPEICTABIAIOT PE3yabTaThl CBOEH CaMOCTOATEIbHONW paboThl B BHJE
MpE3CHTAINH.

[Ipu nmpoBeneHUH TEKYyLIEro, MPOMEXKYTOYHOTO U HMTOIOBOTO KOHTPOJISI OCHOBHBIMU
3a-/1a4yaMu, CTOSILIMMHU NE€pe]l MPEroIaBaTeNIeM, SBISIIOTCS: BbISBICHUE CTEIIEHU MPABUIBHOCTH,
oObema, TTyOuMHBI 3HAHUM, YMEHMI, HABBIKOB, MOJYYEHHBIX MPU HU3YyYCHHH Kypca Hapsay c
BBISIBJICHUEM CTEIEHU CaMOCTOATEIbHOCTH B NPUMEHEHHMM IMOJYYEHHBIX 3HAaHUM, YMEHUH U
HaBBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIOT SKCIEPUMEHTUPOBATh C HOBBIMU
dbopmamu koHTpoJia. OOydaromuMcst MpeUIaraloTcs TeCThl U 3aJaud B DJIEKTPOHHOM BUJE, C
aBTOMATU3UPOBAHHOW CHCTEMOI TpOBEpKU. B oTnuyme OT OOBIYHOTO TECTHUPOBAHUS TaKOH
Croco0 KOHTPOJIA MO3BOJSET UM B JIt00O€ BpeMs MPOMTH TeCT, MPOAHATU3UPOBATh OMIMOKU U
IIPOUTH TECT MTOBTOPHO.



6 YueOHO-MeTOIHYECKOE 00eciedeHre CAMOCTOSITeIbHOI padoThl 00yUYarouXCcst
[IpencraBneno B mpuiioxenuu 1.

7 OueHoYHbIE CPEACTBA /ISl IPOBEACHUS IPOMEKYTOYHOM aTTecTalluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHrue TUCIIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Tlporecchl 1 anmaparhl MUIIEBOW TEXHOJIOTHHU TPOU3BOICTB: yueOHoe nmocodue / C.A.
bpemuxun, A.C. bpenuxun, B.I'. XKykos, }0.B. Kocmonembsnckuii ; nox pemakuuein C.A.
bpemquxuna. — Cankr-lIlerepoypr : Jlaws, 2014. — 544 c.: wun., tabm. — ISBN
978-5-8114-1635-6. — Tekct: 3neKTpOHHBIH // DnekTpoHHO-OMONMOTEYHasT cucTeMa «JIaHby:
[caitr]. URL: https://e.lanbook.com/reader/book/50164/#1 (nata oopamienus: 25.09.2020)

2. BooOnukosa, T.B. Ilporiecchl 1 anmaparthl MHIIEBBIX MPOU3BOJICTB: yueOHOE mocodue /
T.B. Bo6nukosa, C.H. lllneikos, A.B. IlepmsikoB. — CtaBponons: AI'PYC CraBpomnoJibckoro roc.
arpapaoro yH-ta, 2013. — 212 c¢. — (Beicmee oOpaszoBanme: bakamaBpuar).- URL:
http://znanium.com/bookread2.php?book=514571 (xara obparienus: 25.09.2020)

0) JlonosiHUTeIbHAS JIUTEPATYpa:

1. Anekcees, I'.B. Buptyanbnblii 1abopatopHslii npaktukym 1o kypcey «IIporecchl u
anmapaThl MHUIIEBBIX MPOU3BOJACTBY MPOU3BOJCTB: ydeOHOe mocobue / I'.B. Anekcees, U.U.
bpunenko, H.U. Jlykun. — Cankrt-IletepOypr : Jlawp, 2011. — 144 c. : wun., Tabm. - ISBN
978-5-8114-1135-1. - TekcT: 3meKTpoHHBIA // DiekTpoHHO-OMOMHOTeYHass cucteMa «JlaHby:
[caiir].- URL: https://e.lanbook.com/reader/book/4121/#1 (mata obpamenus: 25.09.2020). —
Pexxum pgoctyma: i1 aBTOpH3. TIOJIb30BaTENICH.

2. Kyxos, B. U. Tlpomeccel u ammapaTel mumieBsix npousBojacts / B. M. XKykos. -
HoBocubupck : HI'TVY, 2013. - 188 c. - ISBN 978-5-7782-2403-2. - Tekcr : anmekrponHsIii. - URL:
https://znanium.com/catalog/product/546590 (mara o6pamenus: 08.09.2020). — Pexum
JOCTYTIA: MO MOJIMUCKE.

3. Komsima, JI. T'. [Ipomeccel u anmapatsi : taboparopusiid npaktukyM / JI. I'. Konsiga, E. B.
Tapaciok ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2936.pdf&show=dcatalogues/1/1134
678/2936.pdf&view=true  (mata oOpamenus: 14.05.2020). - MakpooOsekr. - Tekcr
ANIEKTPOHHBIN. - CBeAeHus qocTynHbl Takke Ha CD-ROM.

4. TIumeBasi MPOMBIIUIEHHOCTh: HAYYHO-TIPOM3BOACTBEHHBIN XypHai.- ISSN 0235-2486

5. WUsBectus By3oB. [lumeBas texunonorus .- ISSN 0579-3009. — URL:
https://e.lanbook.com/journal/2272?category=4738 (mata oOpamenus: 25.09.2020). - Tekcr:
3JIEKTPOHHBIM.

6. Foods and Raw Materials. - ISSN: 2308-4057.— URL:
https://e.lanbook.com/journal/2942#journal_name (mata oOpamenus: 25.09.2020). — Tekcr:
JJIEKTPOHHBIN.

7. Bectauk HOxHO-Ypanbckoro rocymaapctBeHHOro yHuBepcutera. Cepus: [luieBbie u
ouotexnonorun - ISSN 2310-2748. - URL: https://e.lanbook.com/journal/2553?category=4738
(mata obOpamenus: 25.09.2020). — TekcT: 37EKTPOHHBIMH.
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B) MeTroauyeckue ykazanus:

1. bapsiaukoBa, H. W. TIportieccs! u anmapatsl TUIEBBIX IPOU3BOICTB : 1a00paTOPHBIHA
npaktukym / H. U. Bapseiaukosa, JI. I'. Konsina ; MI'TY. - Marautoropek : MI'TVY, 2016. - 1
anekTpoH. ont. guck (CD-ROM). -  3arn. ¢ turyn. odkxpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2937.pdf&show=dcatalogues/1/113
4692/2937.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekt. - Tekct
ANIEKTPOHHBIN. - CBeieHus HocTynHbI Takke Ha CD-ROM.

2. Konspa, JI.I. Ilpomecchl M amnmapaThl NUILEBBIX MPOU3BOJACTB: Meroanuyeckue
yKazaHus K JiabopaTopHbIM pabotam mo mucuuiummHe «IIpomecchl W ammaparsl HHIEBBIX
MIPOM3BOJICTB» ISl CTyAeHTOB crenuainbHoctu 260501, / JLI. Komsma, E.B. Tapacrok;
Marnurtoropckuii roc. rexundeckuii yoi-t umM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'.
N. Hocoga, 2011. — 30 c. — TekcT : HEMOCPEICTBEHHBIM.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuenmne

Haumenoanue [10 Ne norosopa CpoOK IeHCTBYS TULEH3UH
MS Windows 7
Professional (st 1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\ 135 17.17.09.2007 Gecepoamo
Professional

CcBOOOHO

FAR Manager pactpoctpansiemoe 1O 06eccpovHO
T7Zip cBobomro OeccpouHo

pacnpoctpansiemoe [10

IIpodeccuonanbHblie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIKa
DnexkrponHas 0Oa3a mepuoauueckux m3manuii East|https://dlib.eastview.com/
View Information Services, OO0 «MBUCy»
HanmonaneHass ~ mH(pOpMaMOHHO-aHATUTHYECKAS
cucrema — PoccuiCKM  MHIEKC  HAy4yHOIO
mutupoBauus (PMHII)

URL: https://elibrary.ru/project risc.asp
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ITouckoBass cuctema Axazemus  Google|URL: https://scholar.google.ru/
(Google Scholar)
WNudopmanmonnas cucrema - Emmnoe oxno|URL: http://window.edu.ru/
J0CTyna K MHQOPMAIIMOHHBIM pecypcam
@denepalibHOE TOCYIApCTBEHHOE OHO/IKETHOE
Y4pEeKICHUE «DenepanbHbIi UHCTUTYT
IIPOMBIIIJIEHHON COOCTBEHHOCTH
Poccuiickass T'ocymapctBennas OuOnuoteka. |https://www.rsl.ru/ru/4readers/catalogues/
Karasiorn
DnekrpoHHsie pecypcbl Oubmumorekn MI TV [http://magtu.ru:8085/marcweb2/Default.asp
nM. I'.11. HocoBa
9 MarepuajibHO-TeXHHYeCKoe ofecneyeHne TUCIUTLIMHBI (MOTYJIs1)

URL: http://www1.fips.ru/

MarepuanbHO-TEXHHYECKOE 00ecTIedYeHNE JUCIUTUINHBI BKITFOUACT:

1. Y4eOHbIe ayqUTOPUH IS IPOBEIACHUSI 3aHATHI JICKITMOHHOTO THIIA.

OcHaiieHre ayAMTOPHH: MYJIbTUMEAWMHBIE CPEICTBA XpaHCHHs, Tepelayd |
npecTaBieHust UHOpMaLuu

2. VdeOHBIE ayJUTOPHH I TPOBEACHUS JIAOOPATOPHBIX 3aHATHH, TPYIIOBBIX H
WHIMBUAYATBHBIX KOHCYJIBTAIINN.

OcHamenne ayauropud: HarmsHele MaTepuanbl: TaOMWIBI, CXEMBI, IUIaKaTHI.
OO6opynoBaHue 15 BBHITIOJTHEHHS JIA0OPATOPHBIX PabOT, XUMUUYECKAS IMOCY/1a, PEAKTUBHI.

3. [TomMereHus 1T CAMOCTOSITEITLHOU paOOTHI 00 YJaIONTUXCA.

OcHarienne ayautopu: I[lepconanbubie KoMmbroTepsl ¢ maketom MS Office, Beixogom B
WuTepHer M C JOCTYIIOM B DJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
YHUBEpPCUTETA

4. TlomemeHuss Uil XpaHEHUS M NPOMUIAKTHYECKOTO OOCTYKHUBaHHS Y4eOHOTO
000pyI0BaHUA.

Ocnamenue ayauropuu: Cremnaxu, ceddsl 1isi XpaHeHUs y4yeOHOTO 000pyIOBaHUS.
HNHCTpyMEHTHI 471 peMOHTA JIa00PaTOPHOTO 000PYA0BaHUS.
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HNPUJIOXKEHUE 1
6. YuebHO-MeToIMuecKoe 00ecrieueHre CaMOCTOATENIbHONW PadoThl 00yJaromuxcs

CamocrositenbHas paboTa 0OydaromUXCs MOJpa3fenseTcs Ha ayJUTOPHYI0, KOTOpas
IIPOUCXOJUT KaK BO BPEMsI IPAKTHUUECKUX 3aHATUH, TaK U HA IJAHOBBIX KOHCYJIbTALUAX, U HA
BHEAYIUTOPHYIO, IPOUCXOAAIIYI0O BO BpeMsl NOJrOTOBKU OTUETOB 10 MPAKTUYECKUM 3aHATHUSM,
MOATOTOBKH K YCTHBIM OIIPOCAM.

AynuTtopHas caMocTosTelNbHasi paboTa oOyyaronuxcs MpeanoaaraeT yCTHBIM ONpoc U
MIPOXOXKJEHUE TECTUPOBAHUSA MO0 KaXJAOMY pasfelly JAUCUUIUIMHBL. TeCcThl BKJIHOYAIOT
TEOPETHUYECKUE U MPAKTHUYECKHUE 3aJaHusl, OTBETHI Ha KOTOPBIE TPEOYIOT IIyOOKOTO MOHUMAaHHS
M3Y4YE€HHOI'0 MaTepuaa.

Bomnpocs! 1151 TeKylero KOHTPOJIsi 0 JUCHUILINHE:

Konmponvnvie 6onpocet no meme « OCHOBHBIE MOJIOKEHUS U HAYYHbIE OCHOBBI JTUCIIUTIITUHBI.
OcCHOBHBIE CBOMCTBA BEIIECTB»
[lepeuncnure usnyueckre cBONCTBA MaTEpUAIOB.
Yto Has3bIBaeTCA MIOTHOCTHIO?
Uto Ha3bpIBaeTCs yeIbHBIM 00beMOM?
YTo HA3BIBAETCS OTHOCUTEIHFHON MIOTHOCTHIO?
dopmyrna i pacueTa IUIOTHOCTH CYCIICH3HUU.
dopmyra Ut pacdera HaChIITHOM TIOTHOCTH.
Kak onpeiesnsioT II0oTHOCTh YKHUJIKAX IPOTYKTOB?
Uto Ha3bIBaETCAd KHHEMATUYECKOU BA3ZKOCTHIO KUIKOCTENH? Kakum MeTo1I0M ee OnpeaensitoT?
Uto Ha3pIBaeTCAd IMHAMHUYECKOW BS3KOCTBIO XUAKOCTEM? Kak ompeaenstoT JTUHAMUYECKYIO
BS3KOCThH?
10. Knaccudukaruss OCHOBHBIX ITPOIIECCOB.
11. O6mue MpUHITKITBI pacyeTa MPOIECCOB U arapaToB.
12. MeTo1bl UCCiIeTIOBaHUS POIIECCOB M ammapaToB.
13. Teopus nmogo6us. Teopembl mogo0us.
14. Kputepuu nopoowus.

CoNooRrwWNE

KOHmpOJZbele 60Npocvl no meme «Mexanuueckue npoyeccoul»

1. C xakoil 1ebI0 MIPUMEHSIOT U3MEeNbYeHUE TBEPIbIX MaTepUanoB?
2. Ha xakue Buabl mojapasiensercsd U3MeEIbUYE€HUE B 3aBUCHUMOCTHU OT HAyaJbHbIX U
KOHEUHBIX pa3MepoB yacTul?
KakuMu MeTogaMu npou3BOAUTCS U3MENIbYEHUE TBEPbIX MaTepUaloB?
Yro npencTaBiseT OTKPBITHIM U 3aMKHYTBIA IIUKII U3METbUEHUS?
Kak onpeaenuts cTeneHs U3MenbyeHus?
dopmyna s ONpeaeseHs CpeIHEero quaMerpa (hpakuuu.
dopmyna Ui OnpeaeNeHUs CpeIHEro JuaMeTpa UCXOIHOTO MaTepuala.
UYro npeacTaBisgeT cob6oil XapaKTepUCTHKA KPYITHOCTH?
Kakue Buap! KaccupuKanuy UCTIONb3YIOTCS B TPOMBILIUIEHHOCTH?
0. Uro mpencrasisier coboit cuToBOM aHanmn3?
1. W3 dero cknaneiBaercss paboTa, 3aTpauMBaeMass Ha HU3MENbYEHHE TBEPJOTrO
Marepuana?
12. VYpaBHenue Pebunepa a1t KpyImHOTO U MEJIKOTO IpOOIeHHUS.
13. Kakue TUIBI H3MENbYAIONUX MAIIUH PUMEHSIOTCS B IPOMBIIUIEHHOCTH?

= e O o

KOHmpOJZbele 60Nnpocsl no meme «FudeMexaHultecmte npoyeccol»

1. Kakwue cuibl HeﬁCTByIOT Ha OCAXKJAIOIMIYIOCA YaCTUIY B KUJKOCTHU U KaK UX paCC‘{I/ITaTB?



2. Kakre mapaMeTphl BIHSIOT Ha BEIUYHMHY CKOPOCTH TPaBUTAIMOHHOTO OCAXKICHHUS TBEPIOU
YJACTULIBI?
Kakum 00pa3oM MOKHO YBEIHYUTH CKOPOCTh OCAKICHUS?

Hamucats u 1ath o6bscHeHue Kputepuio Ar .

Hamnucarte u nate oo6bsacHenune kputepuio Re.

Uem 00ycIIOBICHA CHJIAa COMTPOTUBIICHUS CPEJIbI?

Kak paccuntath K03(h(HUIIHEHT COMTPOTUBIICHUS CPEIIBI ISl PA3HBIX PEKUMOB OCAKICHHS?

Uto Takoe cBOOOIHOE U CTECHEHHOE ocaxaeHue? B kakoM ciiyyae CKOpPOCTh OCaXACHHUS BbIILIE U

nouemy?

9. Kak 3aBUCHUT CKOPOCTh OCaXKJICHUS OT (DOPMBI YACTHII?

10. OcaxJieHue KaKMX YacTHIl, KPYMHBIX WJIH MEJKUX, JIMMUTUPYET MPOU3BOAUTEIHLHOCTh
OTCTOMHHUKOB?

11. Ot xakux GakTOpOB 3aBUCUT MPOU3BOAUTEIBLHOCTh OTCTOMHUKA?

12. Kak paccunrtaTh CKOPOCTh OCaXACHUS TBEPIOI YaCTHUIIbI?

N GA~ W

KOHmpOJZbele 60Npocsvl no meme «Tennoobmennvie npoyeccoul»

Kakne Texnonoruueckue MpoHECChbl OTHOCATCS K TEILIOOOMEHHBIM?

Kaxkoii nporiiecc Ha3pIBaeTCA TeIIoneperaden?

KaxoB ¢usnuecknii cMpica k03¢ dUIIHEHTA TeTIonepeaadn?

OcHOBHOE ypaBHEHHE TEIUIONIEPEIayun.

OCHOBHOM 3aKOH TEIUIONIPOBOJHOCTH.

KakoB ¢uznyeckuii cMbici ko3¢ uineHTa TerionpoBoHOCTH ?

Kaxkoii mporiecc Ha3pIBaeTCA TEIIOOTAAYEH U KAKUM 3aKOHOM OH OINKCHIBAETCA?
KakoB (usnueckunii cMpica K03 PUIIIEHTa TEII00Taaun?

Kpurepuanbubie ypaBHEeHUS 1010011 KOHBEKTUBHOTO TEIIOOOMEHA.

0. Kakue mpo1iecchl Ha3bIBaIOTCSI HarpeBaHUEM, UCTIAPEHUEM, OXJIAKICHUEM, KOHIeH caIuen?
1. Tumnbl TETUIOOOMEHHBIX amlmapaToB.

12. YcrpoiicTBO M IPUHIMI ACUCTBHS TEIJIOOOMEHHOM anmaparyphl.

13. B uem 3akiroyaeTcs mporiecc BbIIapuBaHus?

14. Kakumu MeTojaMU B POMBIIIEHHOCTH OCYILIECTBIISETCS IPOLIECC BhITAPUBAHUS?
15. YeTpo#icTBO BBINAPHBIX aIllapaToB.

RPRooo~NoRwNE

Koumponvnvie sonpocer no meme «Maccoobmennvle npoyeccoi»

1. Kakoii mporiecc Ha3bIBaeTCs CYIIKON?

2. Cnoco0bl yaaneHust BIaru U3 MaTtepHala.

3. Mertozp! cymiku o  crnocoOy 1o/1B0jia TEIJIOTHI K BBICYLIMBAEMOMY MaTepHay.

4. Yro Ha3bIBaeTCs aOCOJIIOTHON BIAYKHOCTBIO, OTHOCUTEIBHOM BIQXKHOCTBIO, BIIArOCOACPKAHUEM,
SHTAJBIMEN BIAXHOIO BO3yXa?

5. Uro npexcrasiser coboit ruarpamMma Pamsuna?

6. DopMbI CBS3U BIIaru ¢ MaTepHUajIoM.

7. Uro siBRsieTCs NBWKYLIEH CHIION cylIku?

8. Uro Takoe KpuBas Cymku?

9. Kakue ¢akTopsl onpenensoT CKOPOCTh CYIIKH B IEPBOM M BO BTOPOM NEPHOAAX CYLIKHU?

10. KakoB MexaHHM3M yJaJleHus BJIard U3 MaTepualia B IEPBOM U BTOPOM NEPHOAAX CYLIKU?

11. ®opmyna ai1st pacueTa MpoJOHKUTEIEHOCTH CYLIKH.

12. Kakoii nporiecc Ha3bIBaeTCsl MEPEroOHKON?

13. B yem 3akio4aeTcs CylHoCTh 3akoHa Pays?

14. Yemy paBHO JaBJe€HUE TAPOB HaJl OBEPXHOCTHIO OMHAPHOM cMecu?

15. Kakoii mapameTp sBIsieTCs JEUCTBYIOLICH CUIION MeperoHKu?

16. Kakue MeTopl IPUMEHSIOT IS pa3/IeNIeHUs )KUAKUX OJJHOPOJAHBIX CHCTEM?

17. Yro Takoe mpocTas neperonka? Buasl neperoHku.



18.
19.
20.
21.
22.
23.
24,

B uem 3akmrouaercs cymHocTh 3akoHa J{anbroHa?

Kak onpenensiercst reMneparypa KUIIEHUS [IPU IEPETOHKE C BOJSHBIM 11apoM?

I[I/IarpaMMa JJId OIMPCACIICHUA TEMIICPATYPbl KUIICHU .

Kak onpenenuts pacxon mapa?

B gewm 3akirouarorcs pa3jiniuuAa B IOBCACHUN UACAIIbHBIX U PCAJIbBHBIX cMmeceii?

Cxema npocToi NeperoHKHu.

Cxema npocToit neperoHku ¢ aedaermanuein. C kakoi Lenblo IPUMEHSIOT JeduierManuto?

BapI/IaHTLI TeMaTHYeCKHUX TeCTOBBIX 3aJaHMil JJIsl TEKYLIEro KOHTPOJIsA

Tecmor no meme «OCHOBHBIE TIOJIOKEHHS M HAYYHBIE OCHOBBI JUCHHUIUIUHBI. OCHOBHBIE
CBOICTBA BEILIECTBY»

1. MemOpaHHBI€ MTPOLIECCHl OTHOCATCS K IPYIIIe

a) TeruoBbIxX mporieccoB  6) MexaHMYECKUX MPOLIECCOB B) MaccooOMEHHBIX MPOIECCOB
2. [Ipouecc, Bce cTagum KOTOPOro MPOTEKAlOT B OJHOM MecTe (B OJHOM ammnapare), HO B
pa3Hoe BpeMsl, Ha3bIBaeTCs

a) [lepuonnueckum  0) HenpepblBHBIM B) KomMOuHHpOBaHHBIM

3. [Ipouecc, Bce cTaauM KOTOPOTO MPOTEKAIOT OJHOBPEMEHHO, HO pa3o0IIeHbl B

IIPOCTPAHCTBE, T.€. OCYIIECTBIIAOTCA B Pa3HBIX alliaparax WIM B Pa3JIMYHBIX YacTAX OJHOTO
ammapara, Ha3bIBaeTCs
a) [lepuognyeckum  6) HenpepsIBHBIM B) KoMOMHMpOBaHHBIM

4, BriGepuTe npaBuiibHOE onIpeiesieHne KOMOMHUPOBAHHOTO MpOIIecca:

A) HeTIpepbIBHBIN Mpo1Iecc, OTACIbHbBIE CTAUH KOTOPOTO MPOBOAATCS MEPUOAUUECKU

b) mepuoaudeckuii mporiecc, 0J1Ha WKW HECKOJIBKO CTaJNi KOTOPOTO MPOTEKAET HEMPEPHIBHO.
B) non onpenenenue noaxoAUT Bee BhIIIECTIEPEUNCIEHHOE

5. Kputepwnii PeitHonbaca

wl p wlp wil i wi
a) Re:T 6) Re =—— B) Re = —— r) Re = —

yz o yz

6. [TogoOHbIE SIBJICHUS XapaKTEPU3YIOTCS YHCICHHO PAaBHBIMU KPUTEPUSMH TTOA00US —3TO
a) BTOpas TeopeMa nojiodust  0) TpeThsl TeOpeMa Mmojo0usl  B) MepBasi TeopemMa 1o 100us

7. Kputepuii Hyccenbra

al al wi al
Nu =— Nu = — Nu=— Nu =—

a) 1 0) | B) a r) B
8. Kpurepuii Diinepa

AP 2 AP wi
a) Eu=— 6) Eu=W_ B) Eu = 5 F) Eu=—

wpo gl PW v

Tecmol no meme «l uopomexanuueckue npoyeccol»

1. HeoHOpoaHbIE CHCTEMBI, COCTOSIINE U3 >KMIKOCTH M B3BEIIEHHBIX B HEH TBEpAbIX
YaCTHUII, HA3BIBAIOTCS
a) DOMyIbCHH 0) Cycnien3un B) [lennr r) Tymansl
2. CucteMsl, COCTOSIIIME U3 KUAKOCTH U PACIIPEENICHHBIX B HEH Karesb Ipyroi »KUaKOCTH,

HE CMEIIUBAIOIIEHCS C HepBOﬁ, Ha3bIBAIOTCsA



a) OMyJIbCUH 0) Cycrien3uu B) [lennr r) Tymansl

3. Cucrembl, COCTOSIIIIME W3 JKUIKOCTH W PACIPEICICHHBIX B HEW MY3BIPHKOB Ta3a,
Ha3BIBAIOTCSA
a) OMyJIbCUH 0) Cycrien3uu B) [lennr r) Tymansl

4. CucTeMbl, COCTOSIIME U3 Ta3a U PACIPEICIICHHBIX B HEH YaCTHUII KHUJIKOCTH, HA3bIBAOTCS
a) OMyJIbCUH 0) Cycrien3uu B) [lennr r) Tymansl

5. ITpouecc pa3neneHus CyclieH3uil U AMyIbCUI B 110JI€ IEHTPOOEKHBIX CHJI HA3bIBACTCS
a) OcaxaeHue 0) @unbTpoBaHUe B) Llentpudyruposanue

6. OtcranBanue ABIAETCS Pa3HOBHIHOCTBIO IIpoIIecca
a) OcaxaeHue 0) @unbTpoBaHMe B) Llentpudyruposanue

1. [Ipouecc pasznenenusi, Ipy KOTOPOM B3BEIICHHbIE B KUAKOCTU WM Ta3e TBEPAbIE WU
KUJKUE 4YacTULIBl OTACNSAIOTCS OT Hee MOoJ JIEHCTBUEM CHUJ TSDKECTH, HWHEpLUHUU WIN
ANIEKTPOCTATUYECKUX, HA3bIBACTCS

a) OcaxaeHue 0) ®ubTpOBaHNE B) Llentpucdyruponanue

8. ®opmyna P =Fo+pah 5y
a) OCHOBHOE YpaBHEHHE IMAPABIUKA  0) OCHOBHOE YpaBHEHHE I'MIPOIUHAMUKI
B) OCHOBHO€ YpaBHEHUE THIPOCTaTUKU  T) ypaBHeHue bepHymnnu

9. YpaBHenue bepHyiu 15 peaibHOM )KUAKOCTH
2 2 P
a) Z+i+w—+h=const 6) Z+£+W—=const B) Z +— =const
P9 29 A9 29 ~

10. JIBmxyiasi cuia THAPOJMHAMUYECKUX MPOLIECCOB - ATO
a) TpaUEeHT TeMIeparyp 0) rpaJueHT IUIOTHOCTEH  B) TPaJMEHT KOHIICHTpALUl

11. 3nauenue kputepus PeliHobica st TypOyJIEHTHOTO PeKUMa JIBIKECHUS KUKOCTH

a) Re>2320 6) Re>10000 B) Re< 10000 r) Re<2320
12. 3nauenue kpurepus PeliHombIca 17151 TaMUHAPHOTO PEKUMA JIBHYKEHUS )KUJIKOCTH
a) Re>2320 6) Re> 10000 B) Re< 10000 r) Re<2320

13. O6bem ¢unsTpara, noIydeHHbIH ¢ 1 M? GuiIbTpylomeii noBepxHoctu 3a 1 cex — 310
a) cTernieHb (PUIBTPOBAHUS 0) MeXaHU3M QUIBTPOBAHHUS  B) CKOPOCTh (DUIBTOBAHUS

Tecmuol no meme «Tennoobmennovle npoyeccol»

1. Ilepenoc Temma ot Oojiee HArpeThIX K MEHEE HArpeThlM ydYacTKaM Teja BCIEICTBUE
TEIJIOBOTO JIBIKEHUS U B3aUMOJICHCTBUS MUKPOUYACTHI], HEMOCPEACTBEHHO COMPHUKACAIOLTUXCS
JPYT ¢ APYroM, Ha3bIBAETCs

a) KonBexkrus 0) TemonpoBOAHOCTH B) TemnoBoe nuznyyeHue

2. [Tepenoc Teruia BeiaencTBUE ABMKCHUS U NIEPEMENTUBAHUS MAaKPOCKOMMMYECKIX 00HEMOB
ra3a WiIH KHUJIKOCTH Ha3bIBACTCS
a) KonBexkius 6) TermmonpoBOIHOCTH B) TemnoBoe nznyueHue

3. B TBepapIX Tenax OCHOBHBIM BHJIOM PaclpOCTPAHEHUs TeTlia OOBIYHO SIBIISETCS
a) KonBekrus 0) TemonpoOBOHOCTH B) TemnoBoe n3ny4yeHue



4, [Tepenoc Tera OT CTEHKH K ra3000pa3HoN (KUAKOW) cpejie WiTu B 00paTHOM HaIlpaBJICHUN
Ha3bIBACTCA
A) TennoBoe nznyyeHue 6) Temoornaua B) Temnonepenaua

5. OCHOBHOE ypaBHEHUE TEIIONEpEaAYN
a) Q=KSt ) Q = ASAtr ) Q = KSAtr ) Q = aSAtr

6. OCHOBHOI 3aKOH TEILUIOOTIAYN
a) A Q=KSr ) Q = ASAtr ) Q = KSAtr ) Q = aSAtt

7. KputepuanbHoe ypaBHEHHE KOHBEKTHBHOTO TEIJI000OMEHa
a) Nu = f (Re, Pr, Fo,Gr) 6) Nu = f (Re, Pr, Fo, 4r) B) Eu= f (Re, Pr,Fo,Gr)

Tecmol no meme «MaccoobmernHvle npoyeccol»
1. CenekTUBHOE TOTJIONIEHUE Ta30B WU MApOB KUJIKAMHU MOTJIIOTUTEISIMU TIPOUCXOIUT TIPU
a) oKCTpakuu  0) abcopObumu  B) azcopomu ) pekTuduKanum

2. Kunkast cMech pa3fenseTcss Ha COCTaBIISIIONINE KOMIIOHEHTHI TPU
a) OKCTpakuu  0) abcopbumu  B) aacopOou ') pekTudUKAIIN

3. M30OupaTenbHOE TOTJIONMIEHWE Ta30B, MAPOB WM PACTBOPCHHBIX B JKUIKOCTSX BEIICCTB
TBEPABIM IMOTJIOTUTEIIEM MMPOUCXOAUT IIPU
a) OKCTpakuu  0) abcopObumu  B) aacopOou ') pekTu(dUKAITIN

4. IIpu KaKOM W3 TMEPEUUCICHHBIX HUKE MPOIECCOB MPOUCXOIUT MEPEX0]T BEIIECCTBA U3 KUIKON

($a3sl B TBEpAYIO?
a) Cymka  0) Kpucrammmzamus B) DKCTpaKIuu r)PexTuduxarus

5. Ipomecc mepexoma BemiecTBa (WJIM HECKOJIBKAX BEIIECTB) B HAMpPABICHHUU JIOCTH)KCHUS
paBHOBECHS B MpeIeNax OJHOM (a3bl Ha3bIBAIOT
A) Maccootnaua 0) Macconepemaua B) JIBMKyImas cruiia MacCOOOMEHHBIX MPOIECCOB

6. Hanbonee npovnas Biara, KOTopast MOKET OBbITh YaJeHa IPU MPOKATUBAHUU
a) GUBHKO-XUMHYECKas 0) MexaHUYecKas B) XUMUYECKas I') OCMOTHYECKas

7. YpaBHEHHE Maccolepesayu

a) M =KSACz 6) M = KSAyz g) M =—-DSACz r) M = [fSAyt
8. Macca BosHBIX MapoB B | M BJIaKHOT0 BO3/1yXa — 3TO

a) OTHOCUTEJIbHAS BIAXHOCTh  0) BIIarocojep)kaHue B) aOCOJIFOTHAS BIAKHOCTH

9. Haubonee nmpovHas Biara, KOTOpasi MOXKET OBbITh y/IaJIeHa TIPU TPOKATUBAHUH
a) pusuKo-XxuMUYecKkas 0) MexaHuuecKas B) XUMUYECKas I') OCMOTHYECKas

10. KpuBas cymku — 3T0 3aBUCUMOCTb
a) BIQXKHOCTU MaTepuaia oT Temreparypsl  0) BIaXHOCTH MaTepualia OT BpeMEHH

B) CKOPOCTHU CYIIKH OT TEMIICPATYPhI F) CKOPOCTH CYIIKH OT BPEMCHHA

Tecmwvr no meme «Mexanuueckue npoyeccoir

1. Kak MOKHO 0XapaKTepHu30BaTh CHITYYECTh MBUIEBUIHBIX MaTepHaIOB?
A) YnoBnerBopurensHas ~ 0) BecbMma moxas B) Xopormas
2. [lepeuncnaure TpeOOBaHUs, TMpenbsBIAeMble K MaTepuajgaM, IOJBEpracMbIM

IMpECCOBAaHUIO:



A) Hexpynkuii MmaTepual, npuiaraemasi cuia JeicTByeT Ha OOJIBIIYIO TOBEPXHOCTD
b) Hexpynkuii matepuai, npuiaaraeMasi cuia JeMCTBYeT Ha MaJIEHbKYIO [IOBEPXHOCTh
B) Xpymnkuii maTepuai, npuiiaraeMasi cujia JecTByeT Ha OOJIBIIYIO0 TOBEPXHOCTh

3. Kakoii crioco6 103upoBaHus SBISETCS 00JI€€ TOUHBIM?
A) O0beMHBIIH 6) Beconoii r) TouHoCTh 060MX CIIOCOOOB OIMHAKOBA

4. ITpu KpyIHOM, CpETHEM M MEJIKOM JIpOOJIEHUH padoTa, 3aTpaunBaeMasi Ha U3MelIbYCHUe
a) Az >Aq 6) “Lz<An B) “Lz=Aq A= 4z + A

5. [lonycymma pa3smepoB BEpXHEr0 U HUJKHETO CUT — 3TO
a) CpeIHUN XapakTepHbIN pasmMep  0) cTeneHb U3MENbUeHUs B) KPYITHOCTb

6. JIBmKyImias cuiia MEXaHHYECKMX IPOIIECCOB - ITO
a) rpaJIueHT HANpsKEHUH 0) rpaueHT MI0THOCTEN B) IpaInE€HT KOHIIEHTpalUi



IMPUJIO)KEHUE 2

7. OueHOYHbIE CPeACTBA AJ1s NPOBEAEHUs TPOMEKYTOUHOM aTTecTallu

HpOMe)KYTO‘-IHaSI arrecrauusa HMCECT HCIbIO  OINPCACINTL CTCIICHL JOCTHIKCHHA
3aIJTAaHUPOBAHHBIX PE3YJIHTATOB OOYUEHUS IO KXKJIOW TUCIUILIMHE (MOJIYJII0) 32 OTPeeIICHHBIM
nepuoJ 00y4eHus..

a) HJIaHI/IpyeMLIe pe3yJabTaThbl Oﬁy‘-lel-[l/lﬂ H OCHOYHBIC CpEACTBaA /I NMPOBCACHUSA
l'[pOMe)KyTO‘lHOﬁ aTrrecranmmn:



CrpyKTypHBII
JIEMEHT

KOMIICTCHIITUHU

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

[1K-2

CIIOCOOHOCTBIO BJIa/IETh MPOIPECCUBHBIMU METOIaMU MOI00pa U IKCIUTyaTallii TEXHOJIOTHYECKOT0 000pYAOBaHUSI IIPH MPOU3BOICTBE MPOIYKTOB
MUTaHUS U3 PACTUTENILHOTO ChIPhsI

3HaTh

- OCHOBHBIC TIOHSTHS U OTIPEICIICHUSI
[TPOIIECCOB M aNmapaToB MUIIEBBIX
[MPOM3BO/ICTB;

- OCHOBHBIE 3aKOHOMEPHOCTH
[IPOTEKAHUS MEXaHUYECKUX,
FUIPOMEXaHUUECKUX U TeIo- W
MaccOOOMEHHBIX MPOIIECCOB;

- METOIbl PACYETOB MPOLIECCOB U
arnmnapaToB

Hepeueub meopemu4ecKux 60npocoe:

1. [Iporneccrl TumoBkIe U cieruuyeckue. Kiaccudukarms n3ydaeMbix MPOIECCOB U
arnmnapaTos.

2. 2.. JIBmKy1ias cuia u CKOpOoCTh MPOIeCCOB balaHChl MacChl M SHEPTUH.

3. AHQIUTUYECKHI, SKCIEPUMEHTAIBHBIA U CHHTETUYECKU METOIbl U3Y4YE€HHS ITPOLIECCOB.
4. Teopuss momobust u Teopust pasMEPHOCTEH, HX MPUMEHEHHUE [UIsl BbIPAXKEHUS

KNHECTHYCCKUX 3aKOHOMepHOCTCI\/'I.

0. MeTopl 1 3aja4ul HHXEHEPHOTO pacyera MpOIECCOB U alnaparoB.
6. [Tpoueccel Tunossie U cienuduueckue. Knaccudukanus nsydaeMbIx MpoieccoB U
anmnapaTos.

7. JIBmxkyImas cuiia ¥ CKOpOCTb IpoIieccoB bamaHCchl Macchl U SHEPTHH.

8. Ilpomeccel m3menbueHUs TBepAbIX Ten. CriocoObl m3MenbueHus. Kiaccudukamus croco0oB
M3MeNbYeHUs TBepAbIX Ted. CTeneHb N3METbYCHHUS.

9. OcHoBbl Teopuu aepopmanuu W pa3pylieHUs Tel. 3arpaThl SHEPTUM Ha H3MENbUCHUE.
YCTpOiCTBO M NIPHUHIUI JICHCTBHSI allllapaToB Ak U3MENIbUCHHS PACKaJIbIBAHUEM, HCTUPAHUEM,
y1apoM, pe3aHUCM.

10. IIponieccel  00pabOTKM MatepuaioB jaaBieHueM. Ilpomeccsl (GopmoBaHuS,
OpUKeTHpOBaHHS. Y CTPONUCTBO U MPUHIIUII ACUCTBUS MIPECCOB U IKCTPYIEPOB.

11. Ilponeccnl coptupoBanus. KinaccudukanmonHble TpU3HAKU COPTUPOBAHUS TNl U 3€PHUCTHIX|
Macc. XapaKkTepHCTHUKa CIIOCOOOB COPTUPOBAHHS. YCTPOWCTBO U MPHUHIIUI JEHCTBHUSI OCHOBHBIX
TUIIOB ammapaToB JUIsl COPTUPOBAHHUS.

12. T'uapoctatuka. OCHOBHOE ypaBHEHHE
OCHOBHOTO YPaBHEHHUS TUAPOCTATUKH.

9KCTPY3UH,

THAPOCTATHUKHU. HpaKTI/ILICCKOC HCIIOJIb30BaHUC

13. l'unpoauHamuka. YpaBHeHue bepHymu uist MOTOKa peaibHOM KHJIKOCTH.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHU

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

14. Pexxumbl  OBWOKCHHS OSKUAKOCTH. [loTepu Hamopa Ha  MECTHBIX  COINPOTUBIICHHSX.
KpuTtepuanbHbie ypaBHEHUS ABYKCHHS BSI3KOU JKUIKOCTH.

15. Hacocsi. Kinaccudukanust HacocoB. OCHOBHBIE TapaMeTPbl HACOCOB.

16. TIpormeccrl ocaxknenns. OOpa3oBanue u pasznencaue (a3 aucrepcHbIx cucteM. OTHOCHUTEITbHAS
CKOPOCTH JIBHKCHHS TBEPJBIX, JKUJKUX WIIA Ta3000pa3HbIX YACTHI] B BA3KUX CPEAAX MO JCHCTBHEM
MacCOBBIX CHII.

17. Tlponeccr punprpoBanus. Knaccudukarms cnoco0oB U pexkUMOB GUITBTPOBAHMS, YCTPOUCTBO
GubTpoB U PpUIBTpYrOMKX HEeHTPUDyr. OCHOBBI TEOPUU PUIBTPOBAHHUS.

18. Tlporecchl MepeMeNIMBaHMs KUJAKUX, TUIACTHICCKAX, 36PHUCTBIX MAcC M TOPOITKOOOPa3HBIX|
MaTepualioB. MexaHMYecKoe W MHeBMaTrhdeckoe mnepememuBaHue. CrocoObl MepeMenInBaHusl.
3aTpaThl SHEPTUU. Y CTPOMCTBO MEIIAJIOK U CMECUTEIEH.

19. O6mme mMOJOKEHUSI TEOPUHM M pacueTa TEIUIOOOMEHHBIX TIPOILIECCOB U aIlapaToB.
Knaccudukaius TenaooOMEHHBIX IPOLECCOB M almaparoB. THUIBI MPUMEHSEMBbIX TEIJIO- U
XJIaJOHOCUTEIIEH.

20. Ilpoueccyl HarpeBaHusi W OXJaxJeHUS. TermmooOMeHHUKH. Tumbl TEMmI00OMEHHHUKOB.
OCHOBHBIE TIOJIO’KEHUS pacyeTa TEeII00OMEHHUKOB.

21. Ilpoueccel BeimapuBanusi. Beinapheie anmaparbl. OCHOBHBIE MOJIOKEHUS pacueTa BBITAPHBIX|
AnnapaToB U MHOTOKOPITYCHBIX BBITAPHBIX YCTAHOBOK.

22. OcHOBBI Maccomepenaud. MaTtepuaiabHble OanaHChl MAacCOOOMEHHBIX mporieccoB. OCHOBHOE
ypaBHEHHE Maccorepeaayu.

23. MonexynsipHas nuddysus. 3akon Ouka. KoHBeKTHBHBIIN nepeHOC. 3aKOH MaCCOOTAAYH.

24. KputepuanbHble ypaBHEHHS 010011 MAaCCOOOMEHHBIX Mpo1ieccoB. CBSA3b MEXIY
Kod(hbuIeHTOM Macconepeaayu 1 koddduurentom maccootnaud. OCHOBHBIE MOJTOKEHHS
[pacueTa MacCOOOMEHHBIX MPOIIECCOB U arIapaToB.

25. Ilporiecchl  SKCTpakIMU W pacmpeieneHue KOMIIOHEHTOB B  TBEPABIX MaTepualiax.
DU3NKO-XUMHUYECKUE OCHOBBI, CTATHKA, KHHETHKA, MaTepUATbHBIN OallaHC.

26. ColicTBa BIaXHOTO Bo3ayxa. J(uarpamma Pam3una. CriocoOsl yiajieH sl BIard U3 MaTepuana.
27. ®opMbI CBS3M Biard ¢ MarepuanoMm. CTaTuka U KUHETHKA CYIIKH.

28. KonBekTuBHas cymika. Pacyer mpoieccoB KOHBEKTUBHOM Cymiku. OCHOBHBIE THITBI CYIIUJIOK.

CyOnumarusi.




CrpyKTypHBII
JJIEMEHT

[Inanupyemsle pe3ynbTaTsl

OneHouHbIE CpeICTBA

KOMITCTEHITHH 00yueHmA

29. CopOrmonnbie  mporiecchl. [Ipomecchl abcopOruu: (uU3MYecKHe OCHOBBI, MaTEPHATLHBIN
Oananc. Tumnel abcopbepos.
30. [Ipomieccer  ancopOrun. DHU3UKO-XMMHUYECKHE OCHOBBI TMporiecca. THIBI  aacopOeHTOB.
'YcTpoiicTBO ancopoepos.
31. IIponeccer kpucTamm3anuy. KnHeTHKa U yCI0BHS KPUCTAILTH3AIMHA. METOIbI KPUCTAJUTH3AIINH.
MaTtepuanbHBIN U TETIOBOM OaaHChl KPUCTAJUTU3AINH. Y CTPOMCTBO KPUCTAILTA3aTOPOB.
32. OOpaTHBI 0cMOC U yIbTpaduiIbTpalvs. TeopeTHIeCKHe OCHOBBI. Y CTPOHWCTBO MEMOPaHHBIX
arnmnapaTos.

YMmeTh - BBINIOJIHATh MH)KEHEpHble pacueTsl| IIpumepnvie npakmuueckue 3a0aHuA:

[TPOLIECCOB U aIllaparos;

- PacCUUTHIBATH PEKUMBI
TEXHOJIOTUYECKHUX MPOIIECCOB;

- OLIEHUBATh MPAKTUYECKYIO
3HAYUMOCTD IOJTy4EHHBIX
[PE3YNIbTATOB;

- IPOTHO3UPOBATH BO3MOKHOCTh
[TPOTEKAHUSI TPOLIECCOB B PA3TUYHbIX]
arnmaparax

11. Ompenenuth pexuM ABMXKEHUS JKUIKOCTH B MEXTPYOHOM HPOCTPAHCTBE TEIJIO0OMEHHHUKA]
TUMma «Tpyda B TpyOe», €clii BHYTPEHHsS TpyOa TEIUIOOOMEHHHMKAa HMMEET pasMephbl 25X2 MM,
HapyxHas 51x2,5 MM, MaccoBbIif pacxos Boasl G = 4000 kr/4, p = 1000 kr/m3, n=1-102Ia-c.

2. Hacoc mepekaumBaeT MIKOCTh IUIOTHOCTBIO 960 Kr/M° M3 pesepByapa ¢ aTMOCHEPHBIM
TaBJICHUEM B arlapar, JaBjieHHe B KOTOpoM cocrtasisier 3,7 Mlla. BeicoTa moapema 16 m. Obmee
COIPOTUBJICHUE BCACHIBAIOIIECH W HarHetaromer JuHui 65,6 M. Onpenenutb MOJHBIA HaIop,
[Pa3BHBAEMbIil HACOCOM.

3. Ilo ropu3oHTaNBLHOMY TPYOOHPOBOAY JUHHON 150 M Heob6Xomumo momaBaTh 10 M3/
pruakocTu. Jlomyckaemas nmoteps Harnopa 10 m. Onpenenuts TpeOyeMblil tuameTp TpyOoompoBoaa,
npuHUMas kodpdurment tperus A =0,03.

4. OnpenenuTh peXUM TEYEHUS BOJBI B KOJBIIEBOM MPOCTPAHCTBE TEIJIOOOMEHHHMKA THUIIA
«rpy6a B TpyOe». Hapysxnas Tpy6a 96x3,5 MM, BHyTpeHHss TpyOa 57X3 MM, pacxo Bojbl 3,6 M3/4,
remneparypa Bojsl 20°C.

5. Ormpenenuth COMPOTHUBIEHUE oOcaaka M (UIBTPYIOMIEH TEPEeropoKku, €clu IMpH
IPOXOkIeHUH uepe3 uabTp 2 M° PpunbTpaTa Ha GUILTPYIOLIEH Meperopoike oTnoxuIock 0,001
M ocazka. KoncranTsl gpuistpoBanus: C = 1,40-10° m3/m? u K= 5,56-107 M%/c npu AP = 0,2 MI1a|
(u=2-103TIac).

6. OnpenenuThb TUIONIAs TTOBEPXHOCTH (PHIBTPOBAHUS, ecliu TpedyeTcst OTHUIBTPOBATh 6 T
BUHOMaTepuanoB 3a 3 uyaca. [Ipum maGopaTtopHOM (UIBTPOBAHMM TAaKUX >K€ BHHOMATEPUAJIOB
KOHCTaHTHI (DMIILTPOBAHMS, OTHeceHHbIe K | M2 mtomany dunstpa, coctasunu: C = 1,40-10° M¥/m?;




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHU

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

K =20-10* m?/4. [InoTHOCTH BHOMAaTepuanos p = 1080 kr/m°,

7. Onpenenutsh 1o Auarpamme PaM3uHa sHTaIbINIO U BIAarocojepskanue Bo3ayxa npu 70°C
1 OTHOCHUTENLHON BitaxkHOCTH 0,5.

8. Bosmyx ¢ temmeparypoir 21°C W OTHOCHTEIbHOW BIIXXHOCTHIO (0,7 HarpeBaercs B
kanmopudepe 1o 80°C. HaliTu sHTaNbINIO U BJIArocoIep >kaHue BO3yxXa Ha BBIXOE U3 Kajopudepa.

9. OnpenenuTh peKUM TEYSHHUS BOBI B KOJIBIIEBOM MTPOCTPAHCTBE TETNIOOOMEHHHKA THIIA
«Tpyba B TpyOe». Hapyxnas Tpy6a 86X2,5 MM, BHYTpeHHsS Tpyoa 55X2 MM, pacXo Bosl 3,8 M/,
remneparypa Bojsl 20°C.

10. TIo TopH30HTAIEHOMY TPYOOTIPOBOTY JUTHHO 150 M HeoOx0aMMo noaBath 10 M/a
bkukocTd. Jlomyckaemas morepst Haropa 10 M. OnpenenuTs TpeOyeMbIit quamMeTp TpyOoIrpoBoa,
npuHUMas kodpdurment tperus A =0,03.

11. Bo3nyx ¢ temmneparypoit 21°C u oTHOCUTENbHOM BiaxkHOCThIO 0,7 HarpeBaeTcs B
kanmopudepe no 80°C. HaliTu SHTANBIINIO M BJIAr0COIep)KaHUE BO3/IyXa Ha BBIXOE U3 Kajopudepa.

12. Onpenenuth no quarpamMmme PaM3uHa SHTaJIBINIO U BiIarocoaepskanue Bozayxa npu 70°C
1 OTHOCHTENLHOM BiIaxkHOCTH 0,5.

Braners

- TSPMHUHOJIOTUEH, OTIPEIICTICHUSIMHA 1
[MOJIOYKEHUSIMH M3y4aeMOoi
TACIIUTIMHEL,

™ HaBbIKaMM NPUMEHEHHs OCHOBHBIX 3AKOHOB IPOTEKAHHS! IPOLIECCOB B

npoeccHoHaNbHOI AeATeNbHOCTH;
|- criocoGamu o160 pa annapaTos s TEXHOJIOTHIECKOTO MPOLECca;

Ilpumepnvie npakmuyeckue 3a0anus u3 nPOPeccuoOrHaIbHOl 0eAmeIbHOCHU:

1. Tlono6pars Hacoc (10 HAMOPY U MOLIHOCTH) [/ NepekaunBanus 40 M3/u pacTBOpa
xjopuaa Hatpus npu Temneparype 20 °C 13 OTKpPBITOM €MKOCTH B alapar, paOoTaroniui 1o/
n30bITouHbIM faBiaeHueM 0,1 MIla. ['eomerpuyeckas BbicoTa moabeMa pactBopa 15 M. JlnuHa
TpyOonpoBoaa Ha JuHUM HarHetaHus 40 M, Ha TUHUM BcacbiBanus 17 M. Ha nunum HarHetaHus
MMEIOTCS J1Ba 0TBoAA oA yriaom 110° mects 0TBOAOB oA yriaom 90°, a Takke TpH HOPMaJIbHBIX
BeHTWIs. Ha BcachIBaroleM y4JacTke TpyOOIpOBOJa YCTAHOBJIEHO TPU MPSIMOTOYHBIX BEHTHUIIS,
ueTbipe 0TBoJA moj yriaoMm 90° ( B 000MX cilydasiX OTHOIIEHHE pajuyca MOBOPOTa K JUAMETPY
TpyObl paBHO 4 ). IIpoBepUTH BO3MOKHOCTH YCTAaHOBKM Hacoca Ha BBICOTE 4 M HaJ ypOBHEM
[pacTBOpa B EMKOCTH.

2. Paccuutare TpeOyeMylo MOBEPXHOCTh OapaOaHHOTO BaKyyM-(QWIbTpa C HapyXHOH
GunbTpyIOIIEll TOBEPXHOCTHIO HA HPOM3BOJAUTENHHOCTH MO ¢unbTpaty 5 M3/4. IMomobpaTs
CTaHJAPTHBIN QUIBTP U ONPEAETUTh HE0OX0IMMOE YNCIIO (PUIBTPOB.

HcxonHbie maHHBIC IS pacucra:




CrpyKTypHBII
JJIEMEHT

[Inanupyemsle pe3ynbTaTsl

OneHouHbIE CpeICTBA

KOMIIETCHITUU 00yueHmA
1) mepenas naBneHus Npu GUILTPOBAHUU U TIPOMBIBKE ocanka 6,8 10%T1a;
2) remneparypa ¢punbrpoBanus 20 °C;
3) BbIcOTA C10sl Ocajka Ha GUIbTpE 7 MM;
4) BnaxxHocTh ocaaka 39 % (macc.);
5) yaeapHOE MaccoBOE COTPOTHBIEHHE ocanka 2,72 1010 m/xr;
6) compoTuBIeHne GHIBTPOBaMBHOI Teperopoku 40,0-10° ML,
7) INOTHOCTH TBEPAO# dassl 2460 Kkr/mS;
8) MaccoBas KOHIIEHTpaIms TBepoi (a3el B cycrien3uun 16 % (macc.). Kunkas daza cycneH3nn—
BOJIA;
9) yaeabHBIH PacXo BOJEI IPH MPOMBIBKE (KOTOpAs MPOBOAUTCS MpH Temmepatype 50°C) 1,0-1073
M3/KT;
10) mpoI0JKUTETLHOCTh OKOHYATEIBLHOM CYIIKK ocajika He MeHee 20 c.
[To cipaBOYHBIM JaHHBIM ONPEACTUTH HEAOCTAIONINE IJIsl pacyeTa BEIMYUHBI: BI3KOCTh BOJBI IIPH
20 °C u Temneparype npombiBkH B [1a-c.

3. Paccuurats OapaGaHHYIO0 CYIIWIKY HEOpepbhIBHOTO JeicTBus. JlaHHbIe /Ui pacuera:
[IPOU3BOIUTEIILHOCTD CYIIMIIKM MO BBICYIIEHHOMY Marepuany 2150 kr/4; HayanbHas BIaXKHOCTh
Matepuana 28 %; KoHeuHasl BIaxXHOCTh MaTepuana 7,0 %; TemrepaTypa BiaxHoro marepuaina 10 °C
; INIOTHOCTBL MaTepuana 980 kr/mM°; yhenbHas TemnoeMkocTs Matepuana 1220 Jx/kr-K; cpemuuit
TamMeTp yacTHll MaTepuaia 1-15 MM; TOTIIMBO — MPUPOHBIN T'a3; TEMIEpaTypa ra3oB Ha BXOJE B
O0apaban 375 °C; Ha BbIxojae u3 Oapabana 105 °C; moTepu Temia B Okpyxaromywo cpeny 4 %;
rapameTpbl CBEXKEro Bo3ayxa: temmneparypa 12 °C, oTHocHuTelbHAs BIAXHOCTb 72 %, NaBlieHHUE B
CYLIWJIKE — aTMOC(epHoOe.

Cocras npupoaHoro raza (06.): 92,0 CHs; 05CHs; 4,0H2; 2,0N2;1,5CO.

OIlK-1

CIIOCOOHOCTBIO OCYHICCTBJIATH IMOUCK, XPAaHCHHUC, o6pa60TKy n aHaJln3 I/IH(1)OpMaI_II/II/I N3 PA3JIMYHBIX UCTOYHUKOB U 0a3 JAaHHBIX, TIPCACTABJIATL €€ B
Tpe6yeMOM (bopMaTe C UCIIOJIb30BaAHHEM I/IH(I)OpMaLII/IOHHLIX, KOMIIBIOTCPHBIX U CCTCBBIX TEXHOJIOT Uit

B3HaTh

- IIOCJICAOBATCIBbHOCTD ITOUCKaA

MCTOYHUKOB I/IH(I)OpMaI_II/II/I 0

Hepeuenb meopemu4ecKux 6onpocoe:

1. Ilonck HCTOYHUKOB I/IH(I)OpMaI_II/II/I 10 IponecCaM M alraparaM MUIICBBIX NPOU3BOJICTB




CrpyKTypHBII

[Inanupyemsle pe3ynbTaTsl

JNIEMEHT OueHouHbIe CpeACTBa
KOMIETECHINH 00yuenus
COBPEMEHHBIX MpOIIeccax U 2. ®opmbl meyaTHOM uWHpOpManuu (MOHOTpadUH, KHUTH, >KYpHAJBI, CIPABOYHHKH,
araparax MUIIEBBIX IPOU3BOJICTB; [TEPHOINKA)
3. Ananu3s pecypcos Internet
4. AHanu3 nHGOPMAIMOHHOTO MaTepuaia
5. Coxep:xaHue KOHCIIEKTa 0TOOpaHHOM nH(opManuu
YMmeThb - IPUMEHSTH PE3yJIbTAThI aHATN3A Ilpumepnvie npakmuueckue 3a0anun:
HGOPMAIIMOHHBIX UICTOYHHUKOB B [IpoBecTn aHanmm3 WHGOPMAIMOHHBIX HCTOYHUKOB M COCTAaBUTh KOHCIIEKT OCHOBHOTO
MpohecCHOHATFHON ICATEIIEHOCTH  [000pYI0BaHUS, TPUMEHSIEMOT0 TIPY TIPOU3BO/ICTBE MHUIIEBBIX MMPOTYKTOB!
— IPOBOAUTH 00pabOTKy M aHAIU3 - HacocChlI,
HbopManuu - uIbTpBI;
- neHTpudyru;
- TEINIOOOMEHHHKH;
- CYUIMJIKH;
- MEJBHUIBI U TEPKH;
- BbIMIAPHBIE AIIAPaThI
Bianers — Ccroco0aMu COBEpLICHCTBOBAHUS IIpakTHyeckue 3a1aHUsA

podeccruoHabHBIX 3HAHUN U
YMEHUU IyTEM UCIOJIb30BAHUS
BO3MOJKHOCTEH MH(DOPMAITMOHHON
Cpelbl.

1 C momoipio METOAa MAaTEMATUYICCKOro MOJACINPOBaHN B COYETAHUHU C KOMIIBIOTCPHBIMU
TCXHOJIOTUAMHU C IIOMOIIIBIO I[I/I(b(bepeHHI/IaJ'IBHBIX ypaBHeHI/Iﬁ OIIUCATh CICAYIOHIHC IMPOICCCHI:

- JIBMDKEHHUE BSA3KOM KHUIKOCTH,

- pas3aciICHUC HCOAHOPOAHBIX CUCTCM,

- HICPCMCUIMBAHUC ) KUIKHUX CPCH;

- KOHBEKTUBHBII TCHJ'IOO6MCH;

- KOHBEKTUBHOH npdy3uu.




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1N0Ka3aTe/im 1 KPpUTEPpUH
OICHUBaAHUA:

IIpomexyrounas arrecrauus no gucuuiuinie «lIpomeccsl v anmapaTsl NUIEBBIX TPOU3BOICTB»
BKJIIOUAET TEOPETUUECKUE BOMPOCHI, IIO3BOJISIOLINE OLEHUTh YPOBEHb YCBOEHUS 00yUYarONIMMUCS
3HaHUH, W TPAKTUYECKHE 3aJaHMsl, BBISBISIIOIINE CTENEeHb CPOPMHUPOBAHHOCTH YMEHHUU U
BJIJICHU, IPOBOJUTCS B (JOpMeE 3a4eTa ¢ OLEHKOM. 3aueT 1o JAHHOM JMCUUIIIIMHE IPOBOAUTCS B
ycTHOH (hopMme mo Omiietam, KaXIblid M3 KOTOPBIX BKIIFOYAET 2 TEOPETUUYECKUX BOTPOCA M OJIHO
IIPAKTUYECKOE 3a/1aHHE.

Iloxa3zarenu u KPUTEPHUHA OLICHUBAHUA 3aY€Ta:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — oOy4arouiuiicss JE€MOHCTPHUPYET BBICOKUN YPOBEHBb
C(OPMHPOBAHHOCTH KOMIIETEHIUI, BCECTOPOHHEE, CHUCTEMAaTUYECKOE WU INIyOOKOe 3HaHHE
y4eOHOro Marepuana, CBOOOIHO BBINOJIHSET INPAKTHUYECKHE 3aJaHUs, CBOOOJHO OIEpUPYET
3HAHUSIMH, YMEHUSMHU, TPUMEHSET UX B CUTYalUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OIEHKY «xopomo» (4 Oamra) — oOydyaromiuiics AEMOHCTPUPYET CPEIHHA YPOBEHBb
CCbOpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁZ OCHOBHBIC 3HaHWA, YMCHUSA OCBOCHEBEI, HO IOITYCKArOTCA
HE3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA TPHU aHATUTUYCCKUX OMNECpaluiax, IIECPECHOCE
3HAaHUU U yMeHI/IfI Ha HOBLIC, HCCTAHJAPTHBIC CUTYyallUuH.

— Ha OIICHKY «YAOBJIETBOPHUTEIbHO» (3 Oamna) — oOydyaromuics IEMOHCTPUPYET MOPOTOBBII
YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMN: B XOJI¢ KOHTPOJIbHBIX MEPONPUSATHI TOMTYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIHHBIX 3HAHWH, YMEHHW, HABBIKOB, OOyYaroIIuucs
WCTIBITHIBACT 3HAYMTEIBHBIC 3aTPYIHEHHS TIPH ONEPUPOBAHUM 3HAHHWSIMU M YMEHHUSMHU TIPU WX
MEpPEeHOCEe Ha HOBBIC CHTYaIUH.

— Ha OIICHKY «He 3a4yTeHo» (1 Oami) — oOyyaromuiicss He MOKET MMO0Ka3aTh 3HAHUS Ha YpPOBHE
BOCITpOU3BeIeHUs U 00bsCHEHUS HHGOPMAIINKU, HE MOXKET NOKa3aTh UHTEIJICKTyalbHbIE HAaBBIKU
pELIeHUs MPOCTHIX 3a/au.



