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JIner akTyaauzanuu pabodei nporpaMmbl

PaGouas nporpamMma rnepecMoTpeHa, o0cyxaeHa u ogodpena s peanmusauuu B 2020 - 2021
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl XUMUU

[Tpotoxon ot 01 centsbps 2020r. Ne 1
3aB. kadeapoit ,Z' é v ¢é é H.JI. Mensinuk

PaGouyas nporpamma nepecmorpena, o0cyx/aeHa u ogoopena s peanusanuu B 2021 - 2022
yueOHOM roy Ha 3aceqaHuu kapeapbl XUMUU

[Iporokon ot 20 . No
3aB. kadeapoi H.JI. Mensnuk

PaGouyas nporpamma nepecMotpena, o0cyx/ieHa u ogoOpeHa /uis peanu3anuu B 2022 - 2023
yueOHOM roay Ha 3acenanuu Kadeapsl XuMuu

[IpoTokon ot 20 . Ne
3aB. kadeapoi H.JI. Mensuux

Pabouyas nporpamma nepecMoTpeHa, o0CykaeHa u ogo0peHa s peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceJaHuu Kadeapbl XUMHH

[IpoTokon ot 20 . Ne
3aB. kadeapoi H.JI. Mensnuk

PaGouas nporpamma nepecMoTpena, o0cyx/aeHa u ogoOpeHa /uist peanusauuu B 2024 - 2025
y4eOHOM rojy Ha 3acelaHuu Kadeapbl XUMHH

[Ipotokon ot 20 r. No
3aB. kadeapoii H.JI. Mensinuk




1 Ilesin ocBOeHMS TUCHMILINHBI (MOTYJIAA)

Henpto ocBoenust nucuuiuiuabl «lIpouecchl M anmaparbl MHINEBBIX MPOU3BOJICTBY
saBisieTcss (OpMHpOBaHWE 3HAHWH WM HABBIKOB, HEOOXOAMMBIX JUIsI MPOBEACHHUS IPOIIECCOB
MUIIEBBIX TPOU3BOJICTB, CO3/IaHUs O€30MACHBIX U ONITUMAJIBLHBIX YCIOBUN pabOThI MPUMEHIEMBIX
anmnaparos.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsl

Jucuunnuna I[lponeccsl u anmapaThl NUIIEBBIX IPOU3BOACTB BXOJUT B 0a30BYIO 4acTb
y4eOHOTO IJ1aHa 00Pa30BaTEIBHON MPOTPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbI  3HaHMs  (YMEHHUs,  BIJIAJICHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:

KonnonaHo-xuMuyeckue acekThbl MUIIEBBIX TEXHOJIOT UM

Maremaruka

®dusuka

Xumust

3HaHus (YMEHMs, BJIaJIeHUs ), OJyYEHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IUMBI JJ1s1 U3yYEHUS] AUCIUILITUH/TIPAKTHK:

Opranu3zanys TeXHOJIOTHYECKOTO Mpoliecca MPOU3BOICTBA KYJIMHAPHON U KOHAUTEPCKOM
MPOIYKIINU

OU3NKO-XUMHUYECKHE OCHOBBI U O0IIKE TPUHIUITBI TEPePadOTKHU PACTUTENBHOTO ChIPhs

[IpoekTHas nesTeTbHOCTh

OCHOBBI IUIEBBIX TPOU3BOJICTB

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrate ocBoeHus aucumiinHbl (Moayisi) «lIpouecchl u ammaparbl MHUILEBBIX
MIPOM3BOJICTBY» 0OyUaroUIuiics JokeH 001a1aTh CAeAYIOUMMI KOMITETEHIUSIMHU:

CtpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yICHHS
AJIEMEHT
KOMITIETEHITNH

[1K-2 ciocoOHOCTBIO BiIaJIETh MIPOTPECCUBHBIMU METOJaMU MOA00PA U IKCILTyaTalluu
TEXHOJIOTHYECKOT0 000PYAOBAHUS TP MPOU3BOJICTBE MPOLYKTOB MUTAHUS U3 PACTUTEIHHOTO
CBIPBS

3HaThb - OCHOBHBIC ITOHATHUSA U OIIPCACIICHUS ITPOICCCOB U aIlllapaTOB ITUIICBbBIX
ITPOU3BOJICTB,

- OCHOBHBIC 3aKOHOMCPHOCTH IIPOTCKAHUSA MCXaHUYCCKUX,
TUAPOMEXAHUUCCKUX U TCILIO- U MacCOOOMEHHBIX IIpoLECCOB;

- MCTOJIbI paCUCTOB IIPOLCCCOB U aIlllapaTOB;

YMeTh - BBIIIOJIHATb MHXXCHCPHBIC PACUYCTLI ITPOLECCCOB U aIlllapaTOB,

- paCCUUTBIBATH PEKUMBI TCXHOJIOTUYCCKUX ITPOIIECCOB;

- OOCHUBATD MMPAKTUYCCKYIO 3HAYUMOCTD ITOJIYYCHHBIX PE3YJIIbTATOB;

- IPOTHO3UPOBATH BO3BMOXXHOCTL ITPOTCKAHUS ITPOUCCCOB B PA3JIMYHBIX
arraparax;

Bnanets - TEPMHUHOJIOTUEN, OTIPEJICTCHUSIMHU U MOJIOKEHUAMU U3ydaeMOn
JUCIUTUIAHBI;

- HaBbIKAMH NMPUMEHEHHUSI OCHOBHBIX 3aKOHOB IIPOTEKAHUSI MPOLIECCOB B
npodeccruoHaABLHOM IS TENBHOCTH;

- crioco0amMu ToI00pa arnmaparoB AJIsi TEXHOJIOTHYECKOTO MPOIIecca;




OIIK-1 ctocoGHOCTBIO OCYIIECTBIATH MOKUCK, XpaHEHUE, 00padOTKy U aHAIN3 UHPOPMALIUU U3
Pa3UYHBIX UCTOYHHUKOB M 0a3 JaHHBIX, IPECTABIATh €€ B TpeOyeMoM (opmaTte ¢
UCTOJIb30BaHUEM MH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJOTHMA

3HaTh - TIOCJIEI0BATENHLHOCTh MMOMCKA HCTOYHUKOB HH(POPMALIUU O COBPEMEHHBIX
npolieccax ¥ arnmaparax MHUIIEBbIX IPOU3BOCTB;

Ymetb - IPUMEHSATH Pe3yIbTAThl aHAIN3a WH(POPMAIIMOHHBIX HCTOYHUKOB B
podecCHOHATEHOM I TEIIbHOCTH
- POBOJIUTH 00PabOTKY M aHAIH3 HH()OPMAIIH

Biagers - crioco0aMu COBEPIIEHCTBOBAHUS IPO(ECCUOHATIbHBIX 3HAHUI U YMEHUN

MyTEM UCIOJIb30BaHUS BO3MOXKHOCTEN HH(DOPMAITMOHHOM CPEIbI.




4. CTpyKTypa, 00b€éM U coep:KaHue T CHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM
qucie:
— KoHTakTHas pabora — 10,7 akaz. 4acos:
— aynutopHas — 10 aka. 9acos;
— BHeayautopHas — 0,7 akaj. 9acoB
— camocTosTenbHas padbota — 93,4 akas. 4acos;
- cllaya 3a4era ¢ OneHKou — 3,9 akaj. gaca.
dopma aTTecTalny - 3a4ET C OLEHKOMN

AynuropHast I =
KOHTAKTHast pabota E & dopma TeKyIIero
Paznen/ tema 2 (B aKaj. Hacax) E E‘ Brin . KOHTPOIIA Kon
5 3 S| caMOCTOSATENBHOM | yCTIeBaEMOCTH U
JICIMTUTAHBI & E = paboTeI HPOMeyToaHoi KOMITICTCHIIUH
Jlex. | 1@0- | mpaxr. % 3 aTTECTAIIH
3aH. 3aH. | QO &
1.
1.1 OcHOBHBIE IOJIOKECHHUS
u Hay4JHbIC OCHOBBI
quciIUTUHbL.  OCHOBHBIE
CBOICTBa BEILIECTB
11 Baenenue. CamocrosiTensHOe
BozHnukHOBeHuE u U3y4YCHHE YYeOHOM
pasBurue kypca ITATIII. W Hay4YHOU KoHTpostbHas
1.2 Knaccuduxanms 20 JIUTEPATYPBHI. [K-2, OTIK-1
OCHOBHBIX HPOLIECCOB. Pabora ¢ patora
OO01IMe NPUHIMITBL aHaTH3a 3JIEKTPOHHBIMH
u pacuera [TATIIL O6ubimorexamu.
1.3 TlpumeHenue Merona
MOZETHPOBAHUS ULt
WCCIEAOBaHUSI W pac-uera
ITATITI. Teopembl noa00OUs
1.2 T'mapomexaHHYeCKHE 2
IIPOLIECCHI
2.1 OcCHOBBI THIPABIIMKH.
Pazpenenne HeogHOPOAHBIX
CHUCTEM. Pa3nenenue
HKHUIKIX CHCTEM. CamocrosiTenpHOE
OcaxeHue B U3y4YCHUE YUCOHOM
aBUTAIIIOHHOM T110J1€ (OT- Y HAy4YHOH

gl")aI/IBaHI/Ie). ( 1 20 nnTep};ypbl. Konrposbsas [K-2, OTIK-1
OunbTpOBaHHE. Pabora ¢ patora
HenTtpudyruposanue. 3NEKTPOHHBIMU
2.2 TlepememBanue B OubIIMoTEeKaAMH.
KUAOKUX cpefax. 3aTpathl
SHEPIHU Ha
nepeMeruBaHue
HBIOTOHOBCKHX JKUIAKOCTEH.
2.3 Hacocsl




1.3 TermnooOMeHHBIE

TIPOLIECCHI
3.1 OOmwme cBemeHHs.
TemutoBoit OanaHc.
OcHoBHOE ypaBHEHUE
TeIruIonepeaayH.
JBmwxymas cuina
TEIT000MEHHBIX CamocrosiTennsHOe
MIPOLIECCOB. u3ydeHHne yuaeOHO
3.2 Konnencanyst. W Hay4YHOH KonrponbHas
20 i P TK-2, OTIK-1
Koncrpykimn JIUTEPATYPBHI. paborta
TEMI000MEHHBIX Pabora ¢
anmapaToB. ANIEKTPOHHBIMHU
3.3 BrinapuBanue Metobl OUOIUOTECKAMHU.
BbimapuBanus. (OCHOBHBIC
BEJINYHHEI,
XapaKkTepu3yromme pabdoTy
BBINAPHOTO ammapara.
DneMeHTbI pacuera
OJIHOKOPITYCHOM BBIIApPHOM
14 MaccooOMeHHbIe TloaroroBka u
MIPOLIECCHI BBITTOJTHEHUE
4.1 MexaHu3m nabopaTopHOH
Maccornepeaayu. paboTh:
MartepunanbHbIil OanaHc «H3yuenue
pu maccorepeaade. mpolecca CyIKm. K
OHTPOJIbHAS
OCHOBHEBIE 3aKOHBI 321 20 | CamocTrosTensHOe TEIIESOTa I1IK-2, OIIK-1
Maccornepeaayn. u3ydeHne yaeOHoi p
CopOLMOHHBIE  TPOLIECCHI. W Hay4YHOU
AGcopbuusi. AncopOrus. JIUTEPATYPBHI.
4.2 Cymika. Pa6ora ¢
4.3 Ieperonka u 3JIEKTPOHHBIMH
pexTuduKanms. O6ubmorexamu.
1.5 MexaHuyeckue
IIPOLIECCHI
5.1 Hsmenwpuenue, ooOune
CBEJICHMUSL. duznyeckne
IloaroroBka u
OCHOBBI M3METbYCHUSL.
BBITIOJTHEHUE
KoHcrpykimu  u  pabora .
nabopaTopHOi
OCHOBHBIX THIIOB
paboThI:
M3MEbYAIOIINX MAIIUH.
«3yuenue u
5.2 O6paboTka MaTepHaoB
KJIacCU(pUKALUS
JaBJieHHeM (IpeccoBaHue).
DNeMEeHTHI TEOpUHU TBEAIOro KonTponbnas
p 3 13,4 MaTepuana. P [1K-2, OIIK-1
00paboTKu TTHUILEBBIX pabora
POTYKTOB J— CamocToaTensHoe
POLYK ) U3y4YCHUE YUCOHOM
Maiusbl Uit 00paboTKH .
Y HAy4YHOH
MaTepUaoB IaBICHHUEM.
JIUTEPaTypEHIL.
5.3 Jlo3upoBaHue.
Pabora ¢
Knaccugpukanus
JNEKTPOHHBIMU
JO3UPYEMBIX MaTEepPHaJIOB.
OubIIMoTEKaAMH.
5.4 CwmemuBaHue CHITYYUX
MaTepHaJIOB. CrniocoObI
CMEIIMBaHUS W KHHETHKa
mporecca.
HWroro no pasaeny 6/21 93,4
Hroro 3a cemectp 6/21 93,4
Hrtoro o aucuuminHe 6/21 93,4 3adger ¢ ouenkoit |ITK-2,0IIK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenonmaBanus aucuuiuiuHbl  «llpomeccel W anmaparbl IHIIEBBIX
MIPOU3BO/ICTBY MPUMEHSIOTCS TPAIUIIMOHHAS M MOYTbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

Jlexumu mpoXoIAT KaK B HH(GOPMAIIMOHHOH (opMe, TIe UMEET MECTO MOCIIEI0BATEIHLHOE
W3JI0KEHHE MaTephaja B JUCHHUIUIMHAPHOW JIOTUKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO
BepOAIbHBIMH CPEJICTBAMH, TaK U B (popMe JeKIuii-6ece1bl Wi TUaora ¢ ayIuTOPUEH, JTeKIIHi
C NPUMEHEHUEM JJIEMEHTOB «MO3TOBOM aTakw», JEKIUH-KOHCYJIbTALMi, IJI€ TEOPETUYECKUN
MaTepHuall 3apaHee BhIIACTCSl 00yJarOIUMCs ISl CAMOCTOSITENIFHOTO U3yYeHHUS, ISl TIOATOTOBKU
BOTIPOCOB JICKTOPY, TAKHM 00pa30oM, JICKIIUS IPOXOHT 110 TUITY BOIIPOCHI-OTBETHI-IUCKYCCHSI.

JIeKIMOHHBIN MaTepHan 3aKperuisieTcss B XoJe JabopaTopHBIX padoT, Ha KOTOPBIX
BBITIOJTHAIOTCS TPYINIIOBBIE WM WHIMBUAyalbHBIE 3alaHusl 1o TmpoiineHHoW Tteme. [lpm
MIPOBEACHUH JIA0OPATOPHBIX 3aHATHI HMCIOJB3YETCS METOJ] KOHTEKCTHOTO OOYUYEHWHsI, KOTOPBIN
MO3BOJISIET YCBOWTH MaTepHajl MyTeM BBISIBICHUS CBSI3€H MEXTy KOHKPETHBIM 3HAHHEM U €ro
MPUMEHEHHEM.

CamocTrosaTrenbHas padoTa oOydaromuxcs sBISETCS OJHUM M3 Hanbosee 3(p(PEeKTUBHBIX
CPEICTB pa3BUTHS MOTPEOHOCTH K OymymiemMy camooOpazoBanuio. CamocrosiTenbHas padoTa
BKJIIOYaeT B ce0si camble pasHooOpasHblie (OpPMBI YIEOHOUM JAESITEIBHOCTH: BBIMOJHEHUE
JOMAIITHUX 3a/IaHHH, 3aBepiieHne oQpopMiIeHUs JTabOpaTOPHBIX padOT, U3YYEHHE OCHOBHOTO U
JIOTIOJTHUTEIBHOTO MaTepuaja Mo y4eOHMKaM U TOCcOoOHMSAM, YTeHHEe M MpopadoTKa HaydHOUH
JTUTEPaTyphl B OMOINOTEKE, ITOATOTOBKA K HTOTOBOW aTTECTAIUH.

CamocrosarenbHas paboTa 00ydaroOIUXCsl J0KHA ObITh HAlpaBlieHAa Ha 3aKpeIIeHUs
TEOPETHUYECKOTO MaTepHaia, H3JI0)KEHHOTO TMPeroaaBaTesieM, Ha MPOpabOTKy TeM, OTBEICHHBIX
Ha CaMOCTOSITEIbHOE€ W3yueHHE, Ha IMOJArOTOBKY K JIaOOpaTOpPHBIM 3aHATHUSM, BBIIIOJHEHUE
JOMAIITHUX 33/laHuil U MOATOTOBKY K pYyOEKHOMY U 3aKIIOUUTEIbHOMY KOHTpoito. [Tomumo
3TOro, OoOydJaromuecs MPECTABIAIOT pPE3yJIbTaTbl CBOEH CaMOCTOATEIbHONW paboThl B BHIE
Mpe3eHTaIH.

[Ipyn mpoBeneHUHM TEKYIIETO, MPOMEXKYTOUYHOTO M HTOTOBOTO KOHTPOJIS OCHOBHBIMU
3a/layaMH, CTOSIIIMMU Tepe]l IpernoaBaTesieM, sIBISIIOTCS: BBISIBJICHUE CTENeHH NMPaBUIbLHOCTH,
oObema, riyOuMHBl 3HAHUM, YMEHUH, HABBIKOB, MOJYYEHHBIX MPU HU3YyYCHUHM Kypca Hapsay c
BBISIBJICHHEM CTEIIEHU CaMOCTOSITEIbHOCTH B NPUMEHEHHH IOJTYYE€HHBIX 3HAHUW, YMEHUU U
HaBBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEICTBA MO3BOJIIIOT IKCIEPUMEHTUPOBATh C HOBBIMU
dbopmamu koHTpoJig. OOydaroluMcsl MpeuIaraloTcsl TeCThl U 3aJaud B JIEKTPOHHOM BUJE, C
aBTOMATU3UPOBAHHOM cHCTEMOIl NpoBepku. B oTinyme OT OOBIYHOTO TECTHUPOBAHUS TaKON
Croco0 KOHTPOJIA MO3BOJISET UM B JI000€ BpeMs MPONTH TeCT, MPOAHATU3UPOBATh OMIMOKU U
MIPOUTH TECT MOBTOPHO.

6 YueOHO-MeTOAHYeCKOE 00eciedeHre CAMOCTOSITeIbHOI padoThl 00yUYaroLuXCst
[IpencraBneno B npunoxxenuu 1.

7 OuneHoYHbIe cpecTBA ISl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOIMYecKOe U HH(OPMANIMOHHOE 00ecTiedeHre TUCIIUTITTHHBI (MOTYJIs1)
a) OcHoBHasi TUTEpaTypa:

1. Tlpouecchl 1 anmaparsl MUIMIEBOW TEXHOJIOTHU POU3BOCTB: yueOHoe nmocodue / C.A.
bpemuxun, A.C. bpenuxun, B.I'. XKykos, }0.B. Kocmonembsnckuii ; nox pemakuuein C.A.
bpemuxuna. — Cankr-IlerepOypr : Jlans, 2014. — 544 c.: wn., Tabn. — ISBN 978-5-8114-
1635-6. — TekcT: anekTpoHHbIH // DiaekTpoHHO-OMOIMOTeUHast cucteMa «Jlanby: [caiit]. URL:
https://e.lanbook.com/reader/book/50164/#1 (nata obpamenus: 25.09.2020)

2. BooOnukosa, T.B. Ilporiecchl u anmaparsl MHIIEBBIX IPOU3BOJICTB: yueOHOE mocodue /
T.B. Boomukosa, C.H. IllnsikoB, A.B. IlepmsikoB. — CraBpomnons: AIPYC CraBporoyibckoro
roc. arpapHoro yH-ta, 2013. — 212 c. — (Bwicmee oOpa3zoBanme: bakamaBpmar).- URL:
http://znanium.com/bookread?2.php?book=514571 (nata oopamienus: 25.09.2020)

0) JlonosiHuTeIbHAS JIUTEPATYpa:

1. Anekcees, I'.B. Buprtyanbnblii nabopatopHslii npaktukym no kypcey «IIpormeccol u
anmapaThl MHUIIEBBIX MPOM3BOJICTBY MPOU3BOJCTB: ydeOHOoe mocobue / I'.B. Anekcee, U.U.
Bbpunenko, H.U. Jlykun. — Cankr-IlerepOypr : Jlanp, 2011. — 144 c. : wn., Tadmn. - ISBN 978-5-
8114-1135-1. - Tekcrt: snekTpoHHbIN // DnekTpoHHO-OMONMHMOTEUHast cucteMa «JlaHb»: [caiT].-
URL: https://e.lanbook.com/reader/book/4121/#1 (mata oOpamenus:: 25.09.2020). — Pexum
JIOCTyTa: JUIs aBTOPHU3. TI0JIb30BaTENIEH.

2. XKykos, B. W. Ilpomeccyl u ammapaTtsl numeBbix mnpomsBojacte / B. M. XKykos. -
Hosocubupck : HI'TY, 2013. - 188 c. - ISBN 978-5-7782-2403-2. - TekcT : 3JE€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/546590 (mara o6pamenus: 08.09.2020). — Pexum
JOCTYTIA: MO MOJITUCKE.

3. Komsima, JI. T'. [Iponeccel u anmapatsi : taboparopusiid npaktukyM / JI. I'. Kossina, E. B.
Tapaciok ; MI'TY. - Marauroropck : MI'TVY, 2016. - 1 anektpon. ont. auck (CD-ROM). - 3arm.
c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2936. pdf&show-dcataloques/1/1134
678/2936.pdf&view=true  (mata oOpamenus: 14.05.2020). - MakpooOsekT. - Tekcr
ANEKTPOHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

4. TTumieBast MPOMBIIIUICHHOCTh: HAYYHO-TPOU3BOICTBEHHBIN KypHaL.- ISSN 0235-2486

5. WsBectuss By3oB. Ilumeas texnmomorums .- ISSN 0579-3009. - URL:
https://e.lanbook.com/journal/2272?category=4738 (mara ob6pamienus: 25.09.2020). - Tekcr:
3JIEKTPOHHBIMN.

6. Foods and Raw Materials. - ISSN: 2308-4057.— URL:
https://e.lanbook.com/journal/2942#journal_name (mara oOpamenus: 25.09.2020). — Tekcr:
3JIEKTPOHHBIM.

7. Bectauk HOxHo-Ypanbckoro rocyaapctBeHHoro yHuBepcutera. Cepus: [lumeBbie u
ouotexnonoruu - ISSN 2310-2748. - URL.: https://e.lanbook.com/journal/2553?category=4738
(mara o6pamenus: 25.09.2020). — TekcT: 3JeKTPOHHBIH.

B) MeToauyeckne yKazaHus:


https://e.lanbook.com/reader/book/50164/#1
http://znanium.com/bookread2.php?book=514571
https://e.lanbook.com/reader/book/4121/#1
https://znanium.com/catalog/product/546590
https://magtu.informsystema.ru/uploader/fileUpload?name=2936.pdf&show=dcatalogues/1/1134678/2936.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2936.pdf&show=dcatalogues/1/1134678/2936.pdf&view=true
https://e.lanbook.com/journal/2272?category=4738
https://e.lanbook.com/journal/2942#journal_name
https://e.lanbook.com/journal/2553?category=4738

1. bapsimnukoBa, H. W. Tlpoueccsl u anmaparsl MUAMIEBBIX MPOU3BOJCTB  Ja00pPaTOPHBINA
npaktukym / H. W. Bapeiaukosa, JI. I'. Komsga ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1
anekTpoH. onr. jguck (CD-ROM). - 3Barm. ¢ Turyn. 9kpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2937.pdf&show=dcatalogues/1/11346
92/2937.pdf&view=true (mara oopamenus: 14.05.2020). - MakpooObeKT. - TEKCT : 3JCKTPOHHBIH.
- CBenenus noctymnssl Takke Ha CD-ROM.

2. Konspga, JL.T'. Ilpouecchl u anmapathl NUIIEBBIX IPOU3BOACTB: MeToanueckue ykasaHus
K 1a00paTOpHBIM paboTaM 1o JucuuIuinHe «IIporeccs! u anmaparhl MUAMIEBBIX TPOU3BOICTBY IS
crynertoB crnernumansHoctr 260501, / JL.I. Komsma, E.B. Tapaciok; Marauroropckuii roc.
texHuueckuil yH-T uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2011. — 30 c.
— Tekcr : HenmocpenCTBEHHBI.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe obecnieueHne

Haumenosanue I10 Ne norosopa CpoOK IeHCTBYS TULEH3UH
MS Windows 7
Professional (mns J1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 GeccpouHo
Professional

CBOOOHO

FAR Manager pactpoctpansiemoe 1O 06eccpovHO
7Zip cBOOOIHO OeccpouHo

pacapoctpaggemoe 11O

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa
HanunonanbHast uHGOPMAIHOHHO-aHATUTHIECKAsT
cucreMa — Poccuiickuii  unHaexc nHayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposauus (PMHI)
ITouckoBas cuctema Akamemust Google (Google

URL: https://scholar.google.ru/

Scholar)
Nudopmanmonnas cucrema - EguHoe okHO URL: http://window.edu.ru/
JIOCTYIa K MHPOPMAIIMOHHBIM pecypcaM
@denepalibHOE  TOCYJapCTBEHHOE  OHO/KETHOE
yUpEXKICHHUE «DenepanbHbIi urctutyt|URL: http://www1.fips.ru/
MTPOMBIIIJICHHON COOCTBEHHOCTHY
9 MartepuajbHO-TEXHHUYECKOE o0ecriedeHne TUCHUTITHHBI (MOTYJIs1)

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JUCHUITIIMHBI BKJIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=2937.pdf&show=dcatalogues/1/1134692/2937.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2937.pdf&show=dcatalogues/1/1134692/2937.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

VYdeOHble ayTUTOPHH JJIS IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THIA: MylbTUMEIUITHbIC
CpeZACTBa XpaHEHHMS, TIepelauu U MPeICTaBIeHUs yueOHOH nHpopManuu

VYdeOHble ayqUTOPUM JUIS TPOBENCHHS JIAOOPATOPHBIX 3aHATUN, Ui TPYNIOBBIX H
VHJMBUIYAIBHBIX KOHCYJIBTALMM, TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOU arrecrauuu: [Jocka,
MYJIbTUMEIUNHBIN POEKTOP, IKpaH. TemioBoe 1 MexaHn4eckoe 000pyJ0BaHHE.

[lomemenus ans  camocTosiTeNbHOM  paboThl  oOywaromuxcs:  llepconanbHble
kommbioTepsl ¢ makerom MS Office, BeixogoM B MHTEpHET U C JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA

[lomemenuss Ui XpaHeHUS W NPOPWIAKTUYECKOTO OOCTYy)KMBaHUS  y4eOHOTO
obopynoBanus: CTeIUTaxu JUIs XpaHEHHs Y4eOHO-HATJITHBIX TOCOONH, yaeOHO-METOUYECKOi
JOKyMeHTaluu. UHCTpyMEHTHI 171 peMOHTa U 00CTyXKUBaHUsl 000py10BaHUS.



PonNRE

IMPUJIOKEHMUE 1

6. YueOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOSITeIbHON PadoThl 00y4arOIINXCs

CamocrostenpHas paboTa OOy4aromUXCS TMOApA3JCIsAeTCS Ha ayJUTOPHYIO, KOTOpas
IIPOUCXOJUT KaK BO BpeMs JabOpaTOPHBIX 3aHATUMN, TaK U HA IJAHOBBIX KOHCYJbTAILUAX, U HA
BHEAYIUTOPHYIO, IPOUCXOIALIYI0 BO BPEMS IOJrOTOBKM OTYETOB IO JIAOOPATOPHBIM 3aHATUSM,
IIOATOTOBKH K YCTHBIM OIIPOCaM.
Bueaynuropnas camocTosTenbHas paboTa oOydaroluxcs MpeArnoaraeT H3yuyeHue
TEOPETUYECKUX PA3/AETIOB JTUCLHUIUIMHBI U IPOpadOTKy 1a00paTOPHBIX 3aHATUN BBIHECEHHBIX Ha
CaMOCTOSITENIBHOE U3ydeHue. [l MOArOTOBKH K aTTECTAlUU 10 KaXIAOMY pa3leiny AUCHUILIAHBI
ITOJTrOTOBJIEHBI TECTOBBIE 3aJAHUS.

Iepeyens J1aGopaTOPHBLIX PAdOT AJIsI CAMOCTOSITETLHOTO U3YYEHHST

Onpenenenne CKOPOCTH OCaXACHUS CHEPUUECKUX YaCTHUL]
N3yuenue npouecca GpuiIbTPOBaHUS

N3ydenue mpoliecca Temionepeaaqu

N3ydenue mpolecca neperoHKu

BOHpOCbI AJISl TEKYHIEro KOHTPOJIA MO JTUCHUIIJIMHE:

KOHmpOJZbele 60NpPOCbL NO meme «OCHOBHbBLIE NONIOAHCEHUS U HA)4HblE OCHOBbL ()ucuunﬂqul.

ONoGa~wWNE

10.
11.
12.
13.
14.

1.
2.

NG~ W

Ocnosnvle ceolicmaa geuiecms»

[Tepeuncnure Guznyueckre CBOMCTBA MAaTEPHAJIOB.

Yto Ha3pIBaeTCA MIOTHOCTHIO?

Uto Ha3bIBaETCS yACIHHBIM 00BEMOM?

Yto Ha3BIBaeTCI OTHOCUTEIHLHOM INIOTHOCTHIO?

dopmyra s pacueTa IIOTHOCTH CYCTICH3UH.

dopmyia s pacueTa HAChIITHOM TUIOTHOCTH.

Kaxk onpenensitor mioTHOCTh KUJIKUX TTPOTYKTOB?

Yro Ha3pIBaeTCI KHHEMATHYECKOM BI3KOCTBIO JKHUaKocTei? Kakum
ONPEAEIISIOT?

YUro HaspBaeTcd OMHAMHYECKOH  BI3KOCTBIO kuakocreii? Kak
JTMHAMHYECKYIO BA3KOCTh?

Kitaccudukariys OCHOBHBIX IPOIIECCOB.

OO0mre MpUHIKIIBI pacyeTa MPOIECCOB U aIapaToB.

MeTtopl Hcclie0BaHus IIPOLIECCOB U alllapaToB.

Teopus mogo6us. Teopemsl MOA00uS.

Kputepuu nmomgobus.

KOHmpO]Zbele 60Nnpocsl no meme «Mexanuueckue npoyeccol»

C xakoi LEJIBIO IIPUMCHSAIOT U3MCEJIBYCHUC TBEPABIX MaTepI/IaHOB?

METOJIOM €€

OIIpCACIIAOT

Ha xakme BuabI noAapa3aACiiACTCA U3MCEJIbYCHUEC B 3aBUCHMMOCTH OT HAYaJIbHBIX U
KOHCYHBIX Pa3sMEpoOB ‘{aCTI/ILI?
Kakumu MCTOAaMHU MMPOU3BOAUTCA U3MEIIBYCHUC TBEPAbIX MaTCpI/IaJ]OB?

UYTto npencTaBisieT OTKPBITHIA U 3aMKHYTBIN LIUKII U3MENbUEHUS?
Kak onpenenuts creneHp u3MenabueHus?

dopmyna JuIst onpeneNeHus CpeIHero uaMerpa hpakiuu.
dopmyia Ui OIPENeICHUs CPEAHEr0 AMAMETPa UCXO0IHOTO MaTepuaa.

UYro npexacTaBiseT cob0il XapaKTepUCTHKA KPYITHOCTH?



9. Kakue Buabl kaccuuKamy HCIOIb3YIOTCS B MPOMBIIILIEHHOCTH ?

10. Uro npexacTaBiseT co00i cUTOBOM aHanm3?

11. W3 dero cknaneiBaercs paboTa, 3aTpauMBaeMass Ha W3MeENbYCHHE TBEPIOTO
Marepuaina?

12. Ypasaenne PeOunaepa A KpyImHOTO ¥ METTKOTO IPOOICHHMS.

13. Kaxkwue Thnsl HU3MEJIBbYAIOMUX MalllMH ITIPUMCHATOTCS B HpOMI)IIHJIeHHOCTI/I?

KOHmpOJZbele 60Nnpocsvl no meme ((Fu@pOMexaHHVQCKue npoyeccoul»

=

Kakue cuipl 1eiCTBYIOT Ha OCaXAIOIIYIOCS YaCTULY B JKUJKOCTH U KaK UX paccyuTaTh?
Kakue mapameTpsl BIMSAIOT Ha BEJIMYMHY CKOPOCTH I'PABUTALMOHHOIO OCAaXICHUS TBEPAOUN
YacTULIbI?

Kakum 00pa3oM MOKHO YBEIHUUTH CKOPOCTh OCAXKICHUS?

N

Hamucats 1 1aTh o6bsicHeHHe KpuTepuio <Ir .

Hamnucarp u nate o6bsicHeHNE KpuTepHio Re.

Uewm oOycrioBiieHa cuiia COMPOTUBIICHUS CPEIbI?

Kak paccunrtate K03pGUIUEHT COPOTUBICHUS CPEJIBI ISl PA3HBIX PEKUMOB OCAXKACHUA?
Urto Takoe cBOOOJHOE M CTECHEHHOE OcaxJeHue? B KakoM cilydyae CKOpPOCTb OCaXACHUS
BBIIIIE U IOYEMY?

9. Kak 3aBHCHUT CKOPOCTb OCaXJICHUS OT (OPMBI YaCTHIL?

N GA W

10. OcaxaeHne Kakux YacTHIl, KPYMHBIX WJIW MEJKHX, JUMUTHPYET MPOU3BOJAUTEILHOCTh
OTCTOMHHUKOB?

11. Ot xakux GakTOpOB 3aBUCUT MPOU3BOAUTEIHLHOCTh OTCTOMHUKA?

12. Kaxk paccuntarb CKOpPOCTh OCaXACHHS TBEPAON YaCTHUIIHI?

KOHI’I’[pOJZbele 60Npocsvl no meme «Tennoobmennvie npoyeccol»

Kakne TeXHOJIOrHYecKue MPOIECChl OTHOCATCS K TETIO0OMEHHBIM?

Kakoii mporiecc Ha3pIBaeTCA Terionepeaayei?

KaxoB ¢usnuecknii cMpica K03 UIIMEHTA TeTIonepeaadn?

OCHOBHOE ypaBHEHHUE TEILJIONEPEIayH.

OCHOBHOI1 3aKOH TEIUIOIPOBOTHOCTH.

KakoB ¢usndeckuii cMbIci K03 PUIIMEHTA TEIIOTPOBOHOCTH?

Kakoii mporiecc Ha3bIBaeTCs TEIUIOOTIA4eH M KAKMM 3aKOHOM OH OITUCBIBACTCS?

KaxoB ¢u3nueckunii cMpica K03 dUIIIEHTa TEII00TAaun ?

KputepuanbHbie ypaBHEHUS MOA00HS KOHBEKTUBHOTO TETNIOOOMEHA.

0. Kakue mpoiiecchl Ha3bIBalOTCSl HATPEBAHUEM, UCTIAPCHUEM, OXJIK/ICHUEM,
KOHJIeHcaluen?

11. Tunsl TEMI00OMEHHBIX aIllapaToB.

12. YcTpoicTBO ¥ MPUHIIUIT JSHCTBUS TEIIJIO0OMEHHOM armaparypsl.

13. B 1eM 3akirodaeTcst MpoIece BhIITApHUBAHUS?

14. Kakumu MeToaMH B IPOMBIIIIIIEHHOCTH OCYILIECTBIISETCS MPOIIECC BhITAPUBAHHUS?

15. YcTpo#cTBO BBIAPHBIX allapaToB.

BoOooo~Nooa~wdE

KOHmpO]Zbele 60Npocsl no meme «Maccoobmennvie npoyeccol»

Kakoii npouecc Ha3pIBaeTCsl CyILIKONH?

Crnioco0blI ynaneHus Bjaru U3 Marepuana.

MeTop! CyIIKH IO CHOCO0Y MO/BOJIA TEIUIOTHI K BHICYIIMBAEMOMY MaTepHaiy.
Uro Ha3bIBaeTcs aOCOMIOTHON BIaXKHOCTHIO, OTHOCUTENIBHOM BIaKHOCTBIO,
BJIArOCOJIEP’KaHNUEM, DHTAJIBIIUEN BIAXXHOTO BO3yXa?

UYro npexcrasnsgeTr coboit tuarpamma Pamsuna?

@DOpMBI CBSI3M BJIArM C MaTEPUAIIOM.

el e N>

oo



7. Yto sBNsAETCS ABWXKYLIEH CUIION CYIIKU?

8. Uro Takoe KpuBas Cymku?

9. Kakue (akTopsl ONpeesIOT CKOPOCTh CYIIKH B IEPBOM M BO BTOPOM IEPHOAAX CYLIKHU?

10. KakoB MeXaHM3M yJaJIeHUs BJIard U3 MaTepualia B IEPBOM U BTOPOM MEPHOAAX CYLIKHU?

11. ®opmyna ans pacyeTa MpoA0JKUTEIBHOCTH CYLLKH.

12. Kaxkoii nmporecc Ha3bIBaeTCs IEPETOHKON ?

13. B uem 3akiroyaeTcs CyImHOCTh 3aKkoHa Payist?

14. Yemy paBHO JaBJICHUE MApPOB HAJl TOBEPXHOCTHIO OMHAPHON cMech?

15. Kakoii mapameTp siBIsieTCs IEUCTBYIOIIEN CUIION IEPErOHKU?

16. Kakue MeTo1bI MPUMEHSIOT JUTSI pa3AeIeHUs )KUIKUX OJTHOPOTHBIX CUCTEM?

17. Yro Takoe mpocras neperonka? Buapl neperoHku.

18. B uem 3akiroyaeTcst CyIHOCTh 3akoHa J[anpToHa?

19. Kaxk ompenensiercst TeMIiepatypa KAMEHHs P TIEPETOHKE C BOSTHBIM ITapom?

20. JIlnarpaMma JyIs OTIpeIeSICHUs] TEMIIEPATyPhl KHITICHHUS.

21. Kak onpenesiuth pacxos napa?

22. B yeMm 3aKIIIOYAIOTCS PA3JIMYMS B IOBEJICHUH UICANTBHBIX M PEATbHBIX cMecei?

23. Cxema mpoCToi IepEeroHKH.

24. Cxema mpocToit ieperoHku ¢ aediaermanpeid. C Kako# 1eNbIo MPUMEHSIOT
nednermanuio?

BapnaHTm TEMATHYECKHUX TECTOBbIX 3a11aﬂni/'1 AJIA TEKYIIEro KOHTPOJIA

Tecmot no meme «OcHOBHBIE NOJIONCEHUS U HA)Y4HblE OCHOBbL 0uCuul’l.71qul. OcHosHble ceoticmsa
eeujecme»

1. MeMOpaHHBIE POIIECCHI OTHOCSTCS K TPYIITIEe
a) TerutoBbIX mporieccoB  0) MexaHWYECKUX POIIecCOB  B) MaccOOOMEHHBIX MPOIECCOB

2. [Ipormecc, Bce cTaguu KOTOPOTO MPOTEKAIOT B OJHOM MecTe (B OJHOM ammapare), HO B
pasHoe BpeMsi, Ha3bIBACTCSI
a) [lepuomnueckum 0) HenpepsiBHbIM ~ B) KoMOMHUpPOBaHHBIM

3. [Ipomece, Bce craguu KOTOPOTO MPOTEKAIOT OJHOBPEMEHHO, HO pPa300IeHBl B
MPOCTPAHCTBE, T.€. OCYHICCTBISIOTCS B Pa3HBIX allapaTax WIA B Pa3JIMYHBIX YacTsIX OJHOTO
arrapara, Ha3bIBaeTCs

a) [lepuomnueckum 0) HenpepsiBHbIM ~ B) KoMOMHMpPOBaHHBIM

4. Bri6epute npaBuibHOE omnpeesieHne KOMOMHUPOBAHHOTO MpoIiecca:

A) HeTpepHIBHBIN MPOLIecC, OTACNbHBIE CTAIHUH KOTOPOTO MPOBOASTCS MEPHOIUIECKH

b) mepuoauueckuii mporuecc, oJHa WK HECKOJIbKO CTaJAN KOTOPOTO MPOTEKAeT HEMPEPHIBHO.
B) non onpenenenue noaxoAUT BCe BhIMICTIEPEUNCIICHHOE

5. Kpurepuii PeitHosbica

wl p wlp wil i wi
a) Re:—v 6) Re = —— B) Re = —— l") Re = —

yz o yz

6. [TonoGHbIE SIBIIEHUS XapaKTepU3yIOTCS YUCICHHO PaBHBIMU KPUTEPUSIMU MOA0OUS —3TO
a) BTopas Teopema 1nojaoous 0) TpeThs TeopeMa MoJoous B) IepBas TeopeMa moaoous

7. Kpurepuii Hyccenbra

al al wi _al
a) Nu=7 6) Nu=|— B) Nu=? r) NU—7



8. Kpurepuii Ditniepa
_ AP w? _ AP _ wi
a) EU—W_p 6) Eu=a B) EU_W F) EU—T

Tecmwbt no meme «Fuc)pOMexaHuueCKue npoyeccoul»

1. HeomHOpOaHBIE CUCTEMBI, COCTOSIIIHE W3 JKUJKOCTH WM B3BEIICHHBIX B HEW TBEPIBIX
YJACTHII, HA3BIBAIOTCS
a) Omynbcun  0) Cycnien3un  B) [lenst 1) Tymansl

2. Cucrembl, cOCTOSINE U3 )KUIKOCTH U paclpeeIeHHbIX B HEH Karelb IpYroi *KUAKOCTH,
HE CMEIINBAIOIICICS C MEPBOU, Ha3bIBAKOTCS
a) Omynbcun  0) Cycrien3un  B) [lensr 1) Tymansl

3. CucTemMbl, COCTOSIIIIME W3 JKUIKOCTH W PACIPEICICHHBIX B HEHW ITy3BIPHKOB Tas3a,
Ha3BIBAIOTCS
a) Omynbcun  0) Cycniensun  B) [lensr 1) Tymansl

4. CucTeMBbl, COCTOSIIIME U3 Ta3a U PaCIPE/ICIICHHBIX B HEH YaCTHI] )KUIKOCTH, HAa3bIBAIOTCS
a) Omynbcun  0) Cycrien3un  B) [lemsr 1) Tymansl

5. [Iporecc pazaenenus CyCrieH3HMil ¥ OMYIIbCUI B MOJI€ IICHTPOOCSIKHBIX CHIT Ha3bIBACTCS
a) Ocaxzaenne  0) @unbtpoBanue B) LlenTpudyruponanue

6. OTcrauBaHue SBISETCS PAa3HOBUIHOCTHIO IIpoIiecca
a) OcaxneHue 0) ®unsTpoBanue B) llenTpudyruporanue

7. [Iponiecc pasmeneHusi, Ipu KOTOPOM B3BEIICHHBIC B JKHIKOCTH HJIM Ta3e TBEpPIbIC MU
KHUJIKAE 4YacTUIBl OTACISIOTCS OT Hee TMOJ JCWCTBUEM CHUJI TSDKECTH, WHEPIHH WU
AIIEKTPOCTATUYCCKHX, HAa3bIBACTCS

a) OcaxxneHue 0) ®unsTpoBanue B) llenTpudyruporanue

8. ®opmyna P =Fo+ 90 510
a) OCHOBHOE YpaBHEHHE THAPABIUKA 0) OCHOBHOE YpaBHEHHE T'UIPOIMHAMUKA
B) OCHOBHOE YpaBHEHHE THIPOCTaTUKU T) ypaBHeHHe bepHyin

9. Ypasuenue bepuymnu s peanbHOM KUIKOCTH
2 2 P
a)Z+i+W—+h:const 6)Z+£+W—:const B)Z+—=const
A9 29 Pd 29 o

10. [IBmxymias cuia ruipoAMHaAMUYECKUX MIPOLECCOB - 3TO
a) rpaJMeHT TeMrnepaTyp ©O) rpaJueHT IVIOTHOCTEH B) IpaJeHT KOHIIEHTPALii

11. 3nauenue kputepus PeliHonbaca a1 TypOyJIE€HTHOTO peKUMa JBUKEHUS KUAKOCTH

a) Re> 2320 6) Re> 10000 B) Re< 10000 r) Re<2320
12. 3HaueHne KPpUTCPpHUA PeﬁHonana AT JIAMAHAPHOTO PEXXUMaA ABHIKCHUS ) KUAKOCTU
a) Re>2320 6) Re> 10000 B) Re< 10000 r) Re<2320

13. O6beM unbTpara, MoMydeHHbIH ¢ 1 M? pUIbTpyIOMmEeil TOBepXHOCTH 3a 1 cek — 3T0
a) cTerneHpb (QUIBTPOBaHU 0) MEXaHU3M (PUIBTPOBAHUS B) CKOPOCTH (PUIBTOBAHUS

Tecmwl no meme «Tennoobmenmnvie npoyeccoul»



1. [lepenoc Teruia ot OoJjiee HarpeThlIX K MEHEE HArpeThiM YYacTKaMm Tejla BCJEICTBHE
TEIJIOBOTO JIBIXKEHUSI U B3aUMOJCHCTBUSI MUKPOUYACTHUIl, HETIOCPEACTBEHHO COMPHUKACAIOIIUXCS
JpYT € APYyroMm, Ha3bIBAETCs

a) Konsekiust  0) TerutonpoBoaHocTs  B) TersioBoe U3IydeHHE

2. [Iepenoc Tera BCieACTBUE ABMKCHHUS U MEPEMEIINBAHUS MAKPOCKOITMYECKUX 00bEMOB
rasza Wiv KUJIKOCTH Ha3bIBAETCS
a) Konsekmust  0) TerumonpoBogHocts  B) TeruioBoe usiyueHue

3. B TBepapbIX Te€nax OCHOBHBIM BHJIOM PaclpOCTPAHEHUS TEI1a OOBIYHO SBJISETCS
a) Konsekmust  0) TerutonpoBogHoCTh  B) TemnoBoe u3inydeHue

4, [lepenoc Teruia OT CTEHKHM K Ta3000pa3HONl (KUIKOM) cpene WIM B OOpaTHOM
HaITpaBJICHUU HA3bIBACTCA
A) TenoBoe uznyuenne  0) Termootnaya — B) Temsonepenava

5. OcHOBHOE ypaBHEHUE TEIJIONEpeaaun
a) Q=KSr ) Q = ASAtr ) Q = KSAtr ) Q = aSAtr

6. OCHOBHOI 3aKOH TEILIOOTIaUH
a) A) Q=KSt ) Q = ASAtr ) Q = KSAtr ) Q = aSAtr

7. KputepuanbHoe ypaBHEHHE KOHBEKTUBHOTO TEIJIO0OMEHa
a) Nu = f (Re, Pr, Fo,Gr) 6) Nu = f (Re, Pr, Fo, Ar) B) Eu= f (Re, Pr,Fo,Gr)

Tecmol no meme «MaccoobmernHwvle npoyeccol»
1. CenekTUBHOE TIOTJIONIEHNE Ta30B WJIU MApOB KUJIKUMH MOTJIOTUTEISIMA TPOUCXOAUT MPH
a) SKCTpakuu 0) abcopOruu  B)  afacopOIMuU  T) peKTHUUKATIH

2. Kupkas cMech pa3iensieTcsi Ha COCTaBIISIFOINE KOMIIOHEHTHI IPU
a) OKCTpakiuu 0) abcopOimu  B)  amcopOumm  T) peKTUdUKAITUN

3. W30upaTtenpHOE TOTIIONMIEHHE Ta30B, NMApOB WM PACTBOPEHHBIX B JKUAKOCTSIX BEIIESCTB
TBEPJIBIM MOTJIOTHTENIEM POUCXOINUT TIPU
a) SKCTpakuu 0) abcopOruu  B)  afacopOIMuU  T) peKTHUUKAITIH

4, HpI/I KaKOM U3 IICPCUUCIICHHBIX HHUIKC IMPOUCCCOB IIPOUCXOAUT IICPEXO/ BCIICCTBA U3 )KHHKOﬁ

¢a3bl B TBEpIYIO?
a) Cymka 0) Kpucramnuzauus  B) Okcrpakiuu  r)Pexktudukanus

5. Tlpouecc mepexona BemiecTBa (WM HECKOJBKHUX BEILIECTB) B HANpPaBICHUH JOCTUKCHUS
paBHOBECHS B Mpefenax 0qHON (a3bl Ha3bIBAIOT
A) Maccootnaua 0) Maccomepenaua  B) JIBuKyIasi crjia MAaCCOOOMEHHBIX MTPOIIECCOB

6. Haubonee nmpounas Biara, KOTopas MOKeT OBITh yJalleHa IIPU MPOKaTMBaHUU
a) pusuKo-XxuMUYecKkas 0) MexaHu4ecKast B) XUMHUYECKasi  T') OCMOTHYECKas

7. YpaBHEHME Maccolepeaadn

a) M =KSACz 6) M =KSAyz 5y M =-DSAC~t r) M = /sAyz

8. Macca BOAIsIHBIX HapoB B 1 M BJIGXKHOTO BO3/yXa — 3TO

a) OTHOCHUTEJbHAS BIAKHOCTH 0) BIarocojiepxanue B) aOCOJIOTHAsI BIAKHOCTh

9. Haubonee MMpOYHa#dA BJiara, KOTopasd MOXKET OBITh yAaJiCHa Ipu IMPOKaAJIMBAHUA



a) pu3uKOo-XUMUYECKas 0) MexaHuvecKast B) XUMUYECKas I') OCMOTHYECKas

10. KpuBas cymku — 3T0 3aBUCUMOCTh
a) BJIAKHOCTH MaTepuaia OT TEeMIIepaTypbl  0) BIQKHOCTH MaTepualia OT BpEMEHU
B) CKOPOCTH CYIIKH OT TEMIEPATYPhl  T') CKOPOCTHU CYIIKH OT BPEMEHHU

Tecmwvl no meme «Mexanuueckue npoyeccol»
1. Kax M0HO 0xapaKkTepu30BaTh CHIMYYECTh MBUICBUIHBIX MAaTEPUATIOB?
A) YnosnersoputensHass 0) Becbma mioxass  B) Xopouas

2. [lepeuncnure TpeOOBaHUS, TMpenbsBIIEMbIE K MarepHajaMm, MOJBEpraeMbIM
IIPECCOBAHHUIO:

A) Hexpynkuii Matepual, npuiaraemasi cuiia eicTByeT Ha OOJIbIIYIO TOBEPXHOCTh

b) Hexpymnkuii matepuai, npunaraeMasi cuia JeMcTByeT Ha MaJI€HbKYIO IOBEPXHOCTh

B) Xpynkuii Mmatepuan, npuiaraemasi cuiia AeicTByeT Ha OOJIBIIYI0 TOBEPXHOCTh

3. Kakoii crioco6 no3upoBanus siBiisieTcs: 601€e TOUHbIM?
A) O6bemublii  0) BecoBoit 1) TouHocTs 060uX c1OCOOOB O/IMHAKOBA

4. Ilpu KpymHOM, CpeTHEM U METTKOM JpoOJIeHNH paboTa, 3aTpauynBaeMasi Ha H3MeIbUCHUE
a) La>An  6) da<An  B) da=An  1)A= “dx +Aq

5. [Mosrycymma pa3mMepoB BEpXHETO W HIKHETO CUT — 3TO
a) CpeTHUN XapaKTepHBIN pa3Mep O) CTENeHb U3MENbUYEHUS  B) KPYITHOCTD

6. JIBmKyIias cuiia MEXaHHYECKHX TPOIIECCOB - ATO
a) TPAIUEHT HANPsDKCHU  0) TPaJIueHT IJIOTHOCTEH  B) FPAJIMCHT KOHIICHTPAIIU

IIprMepbl KOHTPOJIBHBIX PadoT

PACYET HEHTPOBEXHOI'O HACOCA
BAPHUAHT 1

[Mono6pars Hacoc (O HAMOPY M MOIMIHOCTH) Ui Hepekaunmpanus 40 m>/u pacTBopa
xyopuna Hatpus npu temreparype 20 °C u3 OTKpBITON €MKOCTH B ammapar, paboTaromui Mo
n30bITouHbpIM naBiieHueM 0,1 MIla. I'eomerpuueckas BbicOTa moabemMa pactBopa 15 m. JliunHa
TpyOomnpoBoaa Ha nuHUM HarHertanus 40 M, Ha IUHUYU BcackiBaHus 17 M. Ha nuHuM HaruetaHus
HMMEIOTCS ABa 0TBOoJAA oA yriioM 110° mects 0TBOAOB no yraoMm 90°, a Takke TpU HOPMaJIbHBIX
BeHTU . Ha BcachIBaroiieM ydactke TpyOOIpOBO/Aa YCTAHOBIEHO TPH MPSAMOTOYHBIX BEHTHIIA,
4yeTbipe 0TBoja moja yriaoMm 90° ( B 00oux ciydyasx OTHOILIEHUE paguyca MOBOPOTA K AUAMETPY
TpyOB! paBHO 4 ). [IpoBepuTH BO3MOXHOCTH YCTAaHOBKM Hacoca Ha BbIcoTe 4 M HaJl YpOBHEM
pacTBopa B EMKOCTH.

PACYET HEHTPOBEXHOI'O HACOCA
BAPUAHT 2

[omo6paTh Hacoc (II0 HAOPY M MOIIHOCTH) I mepekaunBanus 1,3 102 m/c Bompl
npu temneparype 40 °C M3 OTKpBITOW €MKOCTH B ammapar, padoTaomMi MoJ W30BITOYHBIM
nasnenreM 0,2 MIla. 'eomerpuyeckas BbIicOTa nmoabemMa Boasl 25 M. nuHa TpyOompoBoa Ha
JIMHUM Har"etanus 35 M, Ha JIMHUM BcackiBaHus 15 M. Ha nuHMM HarHeTaHus UMEIOTCS YEThIpe
orBoja noxa yriaom 130° nare otBooB moxa yriaom 90° a Takke JBa HOPMajbHBIX BEHTWIS U
OIMH TpsAMOTOuYHBIH. Ha BcacbiBaiomem ywyacTke TpyOONpoOBOjAa YCTaHOBICHO TpU



MPSIMOTOYHBIX BEHTWJISI, 1Ba OTBOAA moja yriioM 90° ( B 00oHMX cilydasx OTHOIIEHUE paanyca
MOBOPOTA K AUAMETPY TpyObl paBHO 2 ). [IpoBepUTh BO3MOKHOCTH YCTAHOBKH HACOCA Ha BBICOTE
3 M HaJl YpOBHEM BOJIbI B EMKOCTH.

PACYET BAPABAHHOI'O BAKYYM-®OUJIbTPA
BAPUAHT 1

PaccunTare TpeOyemyio MOBEpXHOCTh OapaOaHHOTO BaKyyM-(QHIBTpa C HapyKHOU
(uIbTpyIOMmEll MOBEPXHOCTBIO HA MPOU3BOAMTENLHOCTh TO (uibTpaty 5 Mm%/u. IlomoGpatsh
CTaHJAPTHBIN QUIBTP ¥ ONPEACTUTH HEOOX0AMMOE YHUCIIO (PHIBTPOB.

Hcxonuble qanHbie JUis pacyeTa:

1) nepenan nasnenus npy GUILTPOBAHUH M MPOMBIBKE ocazika 6,8 10*I1a;

2) remneparypa ¢punbrpoBanus 20 °C;

3) BbICOTA CJIOSl OcaJKa Ha PUIbTPE 7 MM;

4) BnaxxHoctb ocaaka 39 % (macc.);

5) yIaenpHOe MaccoBOe conpoTHBiIenHue ocanka 2,72 10 m/kr;

6) conpoTHBIIeHNE (GUIBTPOBANBLHON neperopoakn 40,0-10°m?;

7) MIOTHOCTB TBEPOH dazsl 2460 kr/mS;

8) MmaccoBasi KOHLEHTpauus TBepaoill ¢a3el B cycneHsun 16 % (macc.). XKuakas ¢asa
CyCIEH3UH— BOJIA;

9) ynenbHBIH pacxoa BOJbI MPU NPOMBIBKE (KOTOpas mpoBoauTcs mpu temmeparype S50°C)
1,0-10° m3/kr;

10) npoA0KUTENBHOCTh OKOHYATEIbHOM CYIIKH Oocasika He MeHee 20 c.

Ilo cipaBOYHBIM JTaHHBIM OMNPENEIUTH HEAOCTAIOLIME IS PAcyeTa BEIMYUHBI: BSI3KOCTh BOJBI
npu 20 °C u Temneparype npombiBku B [1a-c.

PACYET BAPABAHHOI'O BAKYYM-®OUJIBTPA
BAPHUAHT 2

Paccunrate TpeOyemyro NOBEpXHOCTh 0OapaGaHHOTO BakKyyM-(UIbTpa ¢ HapyKHOM
uabTpyromeil MOBEPXHOCTHIO HA IIPOM3BOAMTENBHOCTH 10 (uibrpaty 7 M%/u. ITonoGpars
CTaHJIaPTHBIN QUIBTP U ONPEEIUTh HEOOX0IUMOE YHCIO (PUIBTPOB.

Hcxonuble qaHHbIE A7 pacyera:

1) mepenaz naBaeHns Ipu GUIBTPOBAHUM U IPOMBIBKE ocazka 6,68 10%T1a;

2) remneparypa punbsrpoBanus 20 °C;

3) BbICOTA CJIOS OcajKa Ha PHIBTPE 7 MM;

4) pnaxxHocts ocaaka 80 % (macc.);

5) yzmenbHOE MaccoBOE COMPOTUBIICHUE Ocazka 54,2 10° m/kr;

6) conpoTHuBIeHHe GUIBTPOBANBHOM meperopoaku 40,0-10°m?;

7) IIOTHOCTH TBEpAOH (Bazsl 2370 kr/m3;

8) MmaccoBas KOHIeHTpalusi TBepAod ¢a3el B cycneHzuu 8,5 % (macc.). XKunkas daza
CYCIIEH3UH— BOJA;

9) ynmenbHBIA pacxoJ BOJBI MPU MPOMBIBKE (KoTOpas mpoBoautcs mpu Temmeparype 50°C)
1,5-10° m%/xr;

10) mpoA0KUTENBHOCTh OKOHYATETTFHOM CYIIIKH Oca/ika He MeHee 32 c.

[To crpaBOYHBIM AAHHBIM OTPENEIUTh HEJOCTAIOUIUE JUIS pacyeTa BEIHUYUHBI: BI3KOCTh BOJIbI
pu 20 °C u Temnepatype npomsiBkH B [1a-c.

PACUET BAPABAHHOM CYIIWJIKA
BAPUAHT 1

Paccuntare GapabaHHyI0 CYIIMJIKY HeNpepelBHOrO jeWcTBus. JlanHble g pacyera:
MPOU3BOUTEIIBHOCTh CYIIMIKM MO BbICYIIEHHOMY Martepuany 500 Kr/4; HadanbHas BIaXKHOCTh



Marepuana 15 %; koHeunas BnaxHocTb matepuana 0,1 %; Temmneparypa Biaxuoro marepuana 10 °C ;
mwioTHOCTh MaTepuana 1200 kr/m®; ynenbHas TemmoemkocTh Matepuana 1150 JIx/kr-K; cpenunii
JMaMeTp YacTUIl] Marepuaia 2-4 MM; TOIUIMBO — NPHUPOJIHBIA Ta3; TeMIlepaTypa ra3oB Ha BXOJE B
O6apaban 200 °C; ma BeIXOAe W3 Oapabana 80 °C; morepu Temia B OKpyKawiyio cpeny 5 %;
napaMmeTpsl cBexkero Bosayxa: temmeparypa 10 °C, oTHocutenpHas BIaXHOCTb 72 %, JaBlieHHE B
CYIIWIKE — aTMOC(EepHOE.

CocraB npupoanoro raza (00.): 92,0 CHs;, 0,5CzHs; 50H2; 1,5N2; 1,0 CO.

PACUYET BAPABAHHOWM CYIIIUJIKA
BAPUAHT 2

Paccunrare OapabaHHYIO CYIIWJIKY HENpepbIBHOIO JeicTBus. JlaHHble a1 pacyera:
MIPOU3BOIUTENBHOCTh CYIIWJIKM 1O BBbICYIIEHHOMY Matepuany 2150 kr/4; HayajibHas BIaXXHOCTb
Marepuana 28 %; KOHeuHas BIaXHOCTh Mmatepuana 7,0 %; temneparypa BiaaxHoro matepuana 10 °C
; IIOTHOCTH MaTepuana 980 kr/m®; ymempHas TemnoemkocTh MaTepuana 1220 Jhx/xr-K; cpemanit
IMaMeTp 4acTull Marepuana 1-15 MM; TOIUIMBO — NMPUPOJHBIN ra3; TemmepaTypa razoB Ha BXOJE B
Oapaban 375 °C; na BeIxoge u3 Oapabana 105 °C; morepu Temia B OKpyxkawiiyw cpeny 4 %
napaMeTpsl CBEXero Bosnayxa: temreparypa 12 °C, oTHOcUTeNnbHas BIaXHOCTh 72 %, NaBieHUE B
CYIIUIIKE — aTMOCchepHoe.

CocraB mpupoanoro raza (00.): 92,0 CHs;, 0,5C:Hs; 4,0H2; 2,0N2; 1,5 CO.



IMPUJIO)KEHUE 2

7. OleHO4YHbIE CPeACTBA AJs NPOBEAeHUs MPOMEKYTOUHOI aTTecTaluu

HpOMe)KYTO‘-IHaSI arrecrauusa HMCECT 1HCJIbIO OHPCACINUTbL CTCICHL HJOCTHUIKCHHA
3aITaHUPOBAHHBIX PE3YJIHTATOB OOYUEHUS IO KaXKIOUW TUCIUILIMHE (MOIYITIO) 32 ONPEACICHHBIN
nepuoJ 00y4eHus.

a) HJIaHI/IpyeMLIe pe3yJabTaThbl Oﬁy‘-lel-[l/lﬂ H OCHOYHBIC CpEeACTBa AJIsl IPOBECACHUSA
l'[pOMe)KyTO‘lHOﬁ aTrrecranmmn:



CrpyKTypHBII
JIEMEHT

KOMIICTCHIITUHU

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

[1K-2

CIIOCOOHOCTBIO BJIa/IETh IPOIPECCUBHBIMU METOIaMU TI0JI00pa U AKCIUTYaTallud TEXHOJIOTHYECKOro 000PyA0BaHUS ITPU TPOU3BOJICTBE MPOJTYKTOB
MUTaHUS U3 PACTUTENILHOTO ChIPhsI

3HaTh

- OCHOBHBIC ITOHATHUSA U OIPEACTICHUA
ITPOILICCCOB U aIlllapaTOB MUIICBBIX

[IPOU3BOJICTB;
- OCHOBHBIE 3aKOHOMEPHOCTH
[IPOTEKAHMS MEXaHHUYECKUX,

TUAPOMEXAHUYCCKUX MW TCILIO- W
MaccoOOMEHHBIX MponecCoB,

- METOJbI PACUCTOB IIPOUECCCOB U
AIlIIapaToB

Hepeueub meopemu4ecKux 60npocoe:

1. [Iponieccyr THMoOBBIe U crenuduueckue. Knaccuduranms m3ydaeMmblx MPOIECCOB U
anmnaparos.

2. JIBKyias cuiia ¥ CKOPOCTh MPOIECCOB bamaHChl MacChl U YHEPTHUM.

3. AHQIUTUYECKHM, OSKCIEPUMEHTAIbHBIA M  CHUHTETUYECKMH METOAbl  M3y4YEHHUS
IPOLIECCOB.

4. Teopuss momobust U Teopust pasMEPHOCTEH, HMX TNPUMEHEHUE [UIS BBIPAKEHUS
KUHETUYECKHX 3aKOHOMEPHOCTEH.

5. MeTopl ¥ 3a1a4l HHXEHEPHOTO pacdeTa MPOLECCOB U alnapaTosB.

6. [Tpoueccel Tunossie U cnienuduueckue. Kinaccudukanus nsydaeMbIx MpoueccoB U
anmnaparos.

7. [Tpoueccel u3MmenbueHus: TBepAbix Ten. CrocoObl m3MenbueHus. Kiaccuduxarms
CIoco0OB M3MeNbYeHHs TBepbIX Ted. CTeneHb U3MENbYCHHUS.

8. OcHoBBbI TeopuH ehopMallii U pa3pylieHus Tel. 3aTpaThl JHEPTHUH Ha U3MEJIbUCHUE.

VYcTpoiicTBO M NpUHLMIT  JEHCTBUS — anmapaTroB
UCTHUPAHUEM, YIapOM, PE3aHUEM.

9. [Tponieccbl 06paboTkM MarepuanoB aasieHHeM. [Ipoueccsl (hopMOBaHUs, SKCTPY3HUH,
OpuKeTHpOBaHMS. Y CTPOHCTBO M MPUHLIMI JICHCTBUS IPECCOB U 3KCTPYAEPOB.

10. [Tponiecchl coprupoBanus. KitaccudukannoHHble MpHU3HAKK COPTHPOBAHUS Tel H
3epHHUCTBIX Macc. XapaKTepUCTHKa CIOCOOOB COPTUPOBAHUS. YCTPOWCTBO U HPUHIIMII
JEMCTBHS OCHOBHBIX THUIIOB allapaToB JUIsl COPTUPOBAHMSL.

11. I'mppocratuka. OCHOBHOE ypaBHEHHME TMIAPOCTATUKH. lIpakTHueckoe MCHOIb30BaHUE
OCHOBHOTO YPaBHEHHUSI TUAPOCTATUKH.

12. I'upponnHamuka. YpaBHeHne bepHymu A1 NOTOKA pealbHOM KUIKOCTH.

Jar0  UM3MCJIIbUCHHUA  paCKaJIbIBAHHECM,




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

13 Pexxumer ABHUXKCHUA KHUIAKOCTH. HOTCpI/I Haropa Ha MECTHBIX COIIPOTHUBIICHUAX.
KpurepunanbHble ypaBHEHUs IBUKECHUS BA3KOM KUIKOCTH.

14. Hacockr. Knaccudukanus HacocoB. OCHOBHBIE TTapaMeTPhl HACOCOB.

15. [Ipomeccer ocaxaenus. OOpa3zoBaHMe | paszjeneHue (a3 AUCIEPCHBIX CHUCTEM.

OTHOCHUTENBHAST CKOPOCTh JIBIXKEHUSI TBEPABIX, KUIKUX WIH Ta3000pa3HBIX YaCTHI[ B BSI3KUX
cpenax moJ 1eHCTBHEM MACCOBBIX CHIL.

16. [Tpoueccel dunbTpoBanus. Kiaccudukanus cnoco6oB U pexuUMOB (DUIBTPOBAHUS,
yCTPOMCTBO (DUIBTPOB U PUIBTPYIOMINX HeHTpUDyr. OCHOBBI TeOpUH HUIBTPOBAHUS.
17. [Tpoueccel  mepeMemMBaHHUs — KUAKHX, I[JIACTUYECKUX, 3€PHHUCTBIX Macc W

MOPOITKOOOPa3HBIX MaTepuaioB. MeXaHWYeckoe ¢ THEBMAaTUYECKOe IepeMEelTnBaHUe.
CriocoOnI mepeMenTuBanus. 3aTpaThl JHEPTUU. Y CTPOHUCTBO MEIMIAIIOK U CMECHUTEIEH.

18. OO0mme MOJOKEeHHUsI TEOPHUH M pacdeTa TEeMJIOOOMEHHBIX MPOIIECCOB W amlmaparoB.
Knaccuduxkamus TemnooOMeHHBIX NMPOILIECCOB W amnmapaToB. TUIBI MPUMEHSEMBIX TEIIO- U
XJIAJJOHOCUTEIIEH.

19. [Tponiecchl HarpeBaHust U OXJaXICHUA. TerIo0OMeHHUKH. THITBI TEMmI00OMEHHUKOB.
OCHOBHBIE TIOJIOKECHHUS pacyeTa TeII000MEHHHUKOB.

20. [Tponiecchl BbimapuBanus. BeimapHbeie anmapatbl. OCHOBHBIC TIOJOXKCHHUS pacyera
BBIITAPHBIX alapaToB ¥ MHOTOKOPITYCHBIX BBIMTAPHBIX YCTAHOBOK.

21. OcHoBBl Maccomepefauud. MarepuaibHble 0agaHChl MacCOOOMEHHBIX IPOIIECCOB.
OcHOBHOE ypaBHEHHE MacCOIepelauH.

22. Mounekynspaas auddysus. 3akon Ouka. KoHBEeKTHBHBIN MTepeHOC. 3aKOH
MacCcOOT/Iauu.

23. Kputepuanbabie ypaBHEHUS 10,1001 MaCCOOOMEHHBIX MpoiieccoB. CBs3b MEKIY

ko3 durmenTom Macconepenadu U Ko3pPUIMEeHTOM MaccooTaaul. OCHOBHBIE MOJIOKEHHS
pacyeTa MacCOOOMEHHBIX MPOLIECCOB U aIlIapaToB.

24. [Tpoueccel PKCTpakIMM M paclpelesieHUe KOMIIOHEHTOB B TBEPHABIX MaTepHalax.
DU3UKO-XMMHUYECKHE OCHOBBI, CTaTHKa, KHHETHKA, MaTepHaibHbIN OanaHc.

25. CpoiicTBa BiaxkHoro Bo3ayxa. Juarpamma Pam3una. CrniocoObl yaajeHus BJard U3
MmarepHara.

26. Dopmbl CBsI3M BJIark ¢ MatepuanoM. CTaTHKa U KUHETHKA CYIIKH.




CrpyKTypHBII
JJIEMEHT

[Inanupyemsle pe3ynbTaTsl

OneHouHbIE CpeICTBA

KOMIIETEHIINH 00yuenus
27. KonBexTtuBHas cymika. Pacuer mporeccoB KOHBEKTHUBHOUM cCymiku. OCHOBHbBIE THIIbI
cymunok. Cyomumarusi.
28. CopbOmmonnsle  mporecchl.  IIpomeccer  abcopOruu:  GU3HYECKHE  OCHOBBI,
MartepuanbHbIi Oananc. Tumnsl abcopOepoB.
29. [Ipoueccrr ancopbuyn. OuU3MKO-XUMUYECKHE OCHOBBI Iporiecca. THmbl aacopOeHTOB.
VYerpoiicTBo ancopoepos.
30. [Tpoueccel  kpuctamuzanuu. KuHeTMka ¥ yCIOBUS KPUCTAUIM3ALUUA. METObI
KpucCTaIu3aluuu. MaTepuaibHbli M TEIUIOBOM 0OalaHChl KpPUCTAUIM3ALMU. Y CTPOICTBO
KpHUCTAJIJIN3aTOPOB.
31. OOpatHblif OocMOC U ynbTpaguibTpanus. TeopeTHuecKhe OCHOBBL. Y CTpPOMCTBO
MeMOpaHHBIX amnmapaToB.
YMmeTh - BBIIOJIHATh MHKEHEPHBIE PACUETBI Ilpumepovl npakmuueckux 3a0aHuiL:
IIPOLIECCOB M aIllIapaToB; 1. Omnpenenutb peXUM ABWKEHHMS JKUAKOCTH B  MEXKTPYOHOM  IIPOCTPaHCTBE

- PaCCUUTBIBATD PECIKUMBI
TEXHOJIOMYCCKUX IIPOLECCCOB,

- OLCHUBATH MMPAaKTUICCKYIO
3HAaYUMOCTb MOJYYCHHBIX
PE3YyIbTATOB;

- IHIPOrHo3upoBaTb BO3MOKHOCTb
IIPOTCKAaHUA IpoueccoB B

PAa3JIMYHBIX allllapaTax

TEIJIOOOMEHHHUKA THUIIA «Tpyda B TpyOe», €CiM BHYTPEHHssS TpyOa TEIUIOOOMEHHHKA HMEET
pasmepbl 25x2 MM, HapyxHas 51x2,5 MM, maccoBbiii pacxon Boael G = 4000 kr/4, p = 1000
Kr/M°, n= 1-10° Ta-c.

2. Hacoc mepekaunBaeT )UIKOCTh MIIOTHOCTBIO 960 Kr/M> U3 pe3epByapa ¢ aTMOC(EpHBIM
JaBJICHUEM B ammapar, JaBlieHHe B KOoTopoM cocTaBisier 3,7 Mlla. Beicota mogbema 16 M.
OO0miee COMpOTUBIICHUE BCACHIBAIOIICH M HArHeTawImed JuHUA 65,6 M. OnpeneauTs MOJHBIN
HAIop, pa3BUBAEMbI HACOCOM.

3. Tlo ropuzoHTampHOMY TpyOompoBoay anuHOoil 150 M HeoOxommmo monaBath 10 M3/
xuakoctu. Jlomyckaemas moteps Hamopa 10 M. Omnpeaenuth TpeOyeMblil auamerp
TpyOonpoBoJia, mpuHumas kodpduruent tpeaus A =0,03.

4. OnpenenuTh pexXUM T€YSHHs BOJIBI B KOJBIIEBOM MPOCTPAHCTBE TEIJIOOOMEHHUKA THIIA
«Tpy6a B TpyOe». HapyxHas tpyba 96x3,5 MM, BHyTpeHH:s TpyOa 57x3 MM, pacxon Bojsl 3,6
m%/4, Temnepatypa Boms 20°C.

5. Omnpenenuts COMPOTUBICHHE Ocagka H (UIBTPYIOMIEH TMEeperopojK, €clid Tpu
NPOXOKIeHUH uepe3 GuibTp 2 M° (uibTpata Ha QUILTPYIONIEH MePeropojake OTIOKUIOCH
0,001 m* ocanxa. Koncrauts! punsrpoanus: C = 1,40-10° m%/m? u K = 5,56-10" m?/c npu AP =




CrpyKTypHBII

[Inanupyemsle pe3ynbTaTsl

AJIEMEHT OneHouHbBIE CpEACTBA
KOMIIETCHITUU 00yueHmA
0,2 MIla (u=2-10°Ia-c).

6. Onpenenutp III0IIAlb TOBEPXHOCTH (HIIBTPOBAHUS, €CIM TpeOyeTcss OTQUIbTPOBATH 6
T BUHOMaTtepuaioB 3a 3 yaca. [Ipu naGopaTtopHOoM (UIBTPOBAHUM TAaKUX XK€ BUHOMATEpUAJIOB
KOHCTaHTHI (PHIIBTPOBAHUSA, OTHECEHHBIE K | M? TUTOIIA K ¢bunbpTpa, cocrapmin: C = 1,40-10°
m3/m%; K = 20-10" m%/4. TInoTHOCTH BUHOMaTepHanos p = 1080 kr/m®,

7. Onpenenuth Mo AuarpaMMme Pam3uHa SHTaJbIMIO M BIArocoJep>KaHue BO3/AyXa MpH
70°C n oTHOCUTEIBbHOM BaaxkHocTH 0,5.

8. Bo3nyx ¢ Ttemmeparypoit 21°C m OTHOCHTENBHOW BiIaXHOCTBHIO (0,7 HarpeBaercs B
kanopudepe no 80°C. HailiTu SHTaneNUIO W BIArocojep)kaHue BO3JyXa Ha BBIXOJE U3
kanopudepa.

9. OnpenenuTh peXUM TEUEHUS BOJIbI B KOJIBLIEBOM MIPOCTPAHCTBE TEIIIO0OOMEHHUKA TUIIA
«1pyba B Tpyde». Hapyxxnas Tpyba 86x2,5 MM, BHYTpEeHHSS TpyOa S5X2 MM, pacxo]1 BOJsI 3,8
M3/4, TemmepaTypa Bogs1 20°C.

10. TIo ropu3oHTaNBHOMY TPYOOTPOBOLY ATHHOM 150 M Heo6XoMMo noaBath 10 M>/a
x)uakoctu. Jlomyckaemas morepst Haropa 10 M. Onpeaenuts TpeOyeMbIi JuameTp
TpyOomnpoBoia, npuHUMas kodhdunueHt tpenus A =0,03.

11. Bo3nyx c¢ Temmneparypoir 21°C ¥ OTHOCUTEIBHOW BIIaXXHOCTHIO (0,7 HarpeBaeTcs B
kamopudepe a0 80°C. HaliTu SHTaNBIUIO M BIArocojepkaHue BO3AyXa Ha BBIXOJE W3
Kasmopudepa.

12. Onpenenuts 1o aAuarpamme PaM3uHa sHTANIBNNIO U Biarocoaepxanue Bo3zayxa mnpu 70°C
1 OTHOCHTENLHOM BitaxkHOCTH 0,5.

Bnanetsb - TEPMUHOJIOTHEH, ONpeaeIeHUIMU Ilpumepwt npaxmuyeckux 3a0anuii u3 PoPheccuoHaIbHOI OeAMeTbHOCU:

n IIOJIOXCHUAMU HSy‘I&GMOfI
JUCHUITIIIMHBI,

- HaBbIKaMH MMPUMCHCHUA
OCHOBHBIX 3daKOHOB IIPOTCKAHUA

MpOIECCOB B MPO(ecCHOHATBHOM
JeATeIbHOCTH;

- crnocobaMu Mojdopa amnmapaTroB
JUIsL TEXHOJIOTHUECKOT0 POIIecca;

1. Tlono6pats Hacoc (MO HAMOPY M MOLIHOCTH) s HepekaunBanus 40 M>/4 pacTBOpa
xjopuza Hatpus npu Temrneparype 20 °C u3 OTKpBITOM €MKOCTH B ammapaT, paboTarouuil mox
n30bITouHbIM JaBieHueM 0,1 MIla. 'eomerpuyeckas BbicoTa mojabeMa pactsopa 15 M. [lnuna
TpyOompoBoJia Ha TMHUM HarHeTaHus 40 M, Ha JTMHUU BcackiBaHus 17 M. Ha nuuHum Harnetanus
UMEIOTCS Ba 0TBOAA oA yriom 110°, mects 0TBO#0OB nox yrioM 90°, a Takke TpU HOPMaJIbHBIX
BeHTHIs. Ha BcachIBaroleM ydacTke TpyOONpOBOAA YCTAHOBIIEHO TPU MPSIMOTOYHBIX BEHTHIIS,
yeTelpe 0TBOJA MoJ yriaoM 90° ( B o0oux ciaydasx OTHOLIEHHE pajuyca IMOBOPOTa K JTUAMETPY
TpyObl paBHO 4 ). IlpoBepuTh BO3MOXKHOCTh YCTaHOBKM Hacoca Ha BbICOTE 4 M Haj ypOBHEM




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

pacTBopa B EMKOCTH.

2. Paccuurarh TpeOyeMyr0 MOBEPXHOCTh OapabaHHOrO BakyyM-(WIbTpa C HapyKHOM
bumbTpyIOImEil MOBEPXHOCTHIO HA TMPOM3BOAMTENHLHOCTh MO (GuiasTpaty 5 M/u. IlomoGpats
CTaHJAPTHHIA QUIBTP U ONPENETIUTh HEOOXOIUMOE YUCIIO (QUITBTPOB.

Hcxonnbie qanHbIe JUIs pacyeTa:

1) nepenan naBnenus npu GUILTPOBAHMH M MPOMEIBKE ocazka 6,8 107T1a;

2) temneparypa ¢punbrpoBanus 20 °C;

3) BbICOTA CIJIOSl OcaJKa Ha PUIbTPE 7 MM;

4) BnaxxHocThb ocazaka 39 % (macc.);

5) yaeapHOE MaccoBOE CONPOTUBIEHHE ocaka 2,72 1010 m/kr;

6) compoTuBiIeHNE QHIBTPOBaTBHOI Teperopoku 40,0-10° M,

7) MIIOTHOCTB TBePIO# Bhazbl 2460 kr/m>;

8) MaccoBas KoOHIEHTpauus TBepAod (a3sl B cycmensun 16 % (macc.). Kugkas daza
CyCIIEH3UH— BOJIA;

9) ynenbHBIM pacxoj BOABI MPU IMPOMBIBKE (KOTOpas mpoBoautTcs mnpu Temmeparype S50°C)
1,0-107° m%/xr;

10) mpoI0JKUTETLHOCTh OKOHYATEIBHOM CYIIKK ocajika He MeHee 20 c.

[To crpaBOuYHBIM JaHHBIM OMpPENEIUTh HEAOCTAIONIME Ui pacyeTa BEIHYUHBI: BSI3KOCTH BOJbI
npu 20 °C u Temneparype npomMbiBkH B I1a-c.

3. Paccuurath GapabaHHYIO CYIIMJIKY HETIPEPBIBHOIO JieiicTBUA. JlaHHbIE 111 pacueTa:
IPOM3BOIUTENILHOCTh CYIIMUJIKU MO BBICYIIEHHOMY MaTepuainy 2150 Kr/4; HadanbHas BJIAXHOCTb
Mmatepuana 28 %; KOHeuHas BIaXHOCTh Matepuana 7,0 %; Temneparypa BiIa)kKHOTO Marepuaia
10 °C ; mioTtHOCT Matepuana 980 kr/m%; ynenbHas TemnoemkocTh MaTepuana 1220 Jlx/kr-K;
CpPEeIHUI IuaMeTp 4acTUll Matepuana 1-15 MM; TOIIMBO — MPUPOJHBIN ra3; TEMIIEpaTypa ra3oB
Ha BXxoje B Oapaban 375 °C; Ha BbIxoAe u3 Oapabana 105 °C; moTepu Teria B OKPYKAIOIIYIO
cpeny 4 %; nmapaMeTpbl CBEXEro Bo3ayxa: TeMreparypa 12 °C, oTHocuTeNnbHas BIaXHOCTb 72 %o,
JIaBJIEHHUE B CYIIMIIKE — aTMOC(EpPHOE.

Cocra npupojHoro raza (006.): 92,0 CHs;, 0,5CoHe; 40H2; 20N2; 1,5 CO.
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OIlK-1

CIIOCOOHOCTBIO OCYILIECTBIISTH MOUCK, XpaHEHHE, 00pabOTKy M aHanu3 MH(OPMALMK U3 Pa3IMYHbIX UCTOYHUKOB M 0a3 JaHHBIX, NPEACTaBIATh €€ B
TpebyemMoM (popmare ¢ UCHOIb30BaHNEM HH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOT UM

3HATH - TIOCIIe/IOBAaTEIbHOCTh  TIOMCKA] Ilepeuensv meopemuyeckux 60npocos:
MICTOYHHUKOB nH(pOpMaIUu 0 1. [Torck UCTOYHUKOB MH(DOPMAIIHH TIO MTPOIIECcCaM U arapaTaM MUAMIEBBIX TPOU3BOJICTB
COBPEMEHHBIX mporeccax " 2. ®opmbl meyaTHOW WHPOpMaIK (MOHOTpapHUH, KHHTH, JKypPHAIBI, CIPABOYHHUKH,
arapaTtax MUIIEBBIX TPOU3BOJICTB;  [[TEPHOINKA)
3. Ananus pecypcos Internet
4. Ananm3 nH(OPMAITMOHHOTO MaTepraa
5. ConeprkaHue KOHCIIEKTa 0TOOpaHHOM HH(pOpMAITUN
YMmeThb - TPUMEHSATh pPE3yIbTaThl aHaIN3A Ilpumepsl npakmuueckux 3a0aHuli.
MHGOPMAIIMOHHBIX ~HWCTOYHHKOB B [MpoBectn aHamu3 WHQPOPMANMOHHBIX HCTOYHUKOB M COCTaBUTh KOHCIIEKT OCHOBHOTO
po(hecCHOHATLHON JACATEIILHOCTH  [000PYI0BaHUS, TPUMEHSIEMOTO TIPH MPOU3BOICTBE MHUIIEBBIX MPOIYKTOB:
— TPOBOJUTH 00pabOTKY W aHau3 - HaCOCHI;
nHpOopMaIuu - (unbTpBI;
- neHTpudyru;
- TEIUI0OOMEHHUKH;
- CYIIHIIKH;
- MEJIBHUIIBI ¥ TEPKH;
- BBITMIAPHBIC AIAPATHI
Banets — crnoco0aMu COBEPIIEHCTBOBAHMUS] IIpakTuyeckue 3agaHus

3HaHUH U
UCIOJIb30BAHNUS
MH(POPMALMOHHOM

MpodeccnoHalIbHBIX
YMEHUH  IIyTeM
BO3MOYKHOCTEN
CpEIBbI.

1C IMOMOIIBKO METOAa MAaTEMATUYCCKOI'0O MOJCIIMPOBAHNA B COUYCTAHNN C KOMIIBIOTCPHBIMY
TCXHOJIOTUAMHU C IIOMOIIIBIO HH(b(bepeHHHaHBHBIX ypaBHeHI/Iﬁ OIHrCaTh CICAYIOIIUEC ITPOUCCCHI:

- IBIDKEHHE BA3KOU KHUOKOCTH,

- pa3aAciiCeHuC HCOAHOPOAHBIX CUCTCM

- IEPpCMCIIMBAHUC KUJAKUX CPCI;

- KOHBEKTUBHBIN TCHJ]OO6MCH;

- KOHBEKTHUBHOU I Py3HH.




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘[HOfl aTTeCTallui, MOKa3aTe/in 1 KPUTEPUHU
OICHUBaAHUA:

IIpomexyrounass arrecrauus 1o jgucuuimHe «lIpomeccsl U ammapaTsl MMIIEBBIX
IIPOU3BOJICTB)» BKJIKOYACT TEOPETUYECKUE BONPOCHI, IMO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOCHUS
00yJaromuMuCs 3HaHUH, U MPAKTHUECKUE 3aJaHMs, BBISBISIONINE CTETIEHh CHOPMUPOBAHHOCTH
YMEHUH W BIaJEHHHA, MPOBOAUTCS B (OopMe 3adeTa ¢ OICHKOH. 3adeT Mo JAaHHOW AMCIUILINHE
IIPOBOJUTCS. B YCTHON opme 1o OumieraM, KakJblil U3 KOTOPBIX BKJIHOYAET 2 TEOPETHUYECKUX
BOIIPOCA ¥ OJHO IIPAKTHYECKOE 3aJaHHUE.

Iloxa3zarenau n KPUTEPHUHA OLICHUBAHUA 3a4Y€Ta:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — oOyyarouiuiicss J€MOHCTPUPYET BBICOKMM YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIIIyOOKOe 3HaHUe
y4eOHOro Marepuana, CBOOOIHO BBINOJIHSET INPAKTUYECKHE 3aJaHUs, CBOOOJHO OIEpUPYET
3HAHMUSIMH, YMEHUSAMHU, IPUMEHSET UX B CUTYalUsX IMOBBIIIEHHOMN CIIOKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamia) — oOyyaroluics IeMOHCTPUPYET CpPEIHUN YPOBEHb
C(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYIHEHHs] TPH aHAJUTHYECKHX OIEpaIusX,
nepeHoce 3HaHW U YMEHU Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yI0BJIETBOPUTEJbLHO» (3 Oaina) — oOyyarouiuiicss 1€eMOHCTPUPYET MOPOTOBBIi
ypOBeHb c(hOPMHPOBAHHOCTH KOMIIETEHIIMII: B X0JI¢ KOHTPOJIGHBIX MEPOIPUATHI JOMYCKAIOTCS
OIIMOKH, TPOSIBISETCS OTCYTCTBUE OTACNBHBIX 3HAHUH, YMEHHWH, HABBIKOB, OOYYaIOMIUHCS
UCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYIHEHUS MPH ONEPUPOBAHUM 3HAHMSIMU U YMEHHMSAMH IIPU HX
MepeHOCe Ha HOBBIE CUTYAIHH.

— Ha OIICHKY «He 3auTeHo» (1 Gamr) — oOyJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE
BOCIIPOM3BEICHHS U O0BSICHEHUSI MHPOPMAIINU, HE MOXKET TIOKa3aTh HHTEIUICKTYaJIbHbIC HABBIKH
peleH sl MPOCTHIX 3ajad.



