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1. Ilean ocBOeHUs AU CHMILIMHBI

K OCHOBHBIM HeJsIM OCBOEHHUS AUCHUILUIMHBI «OCHOBBI TEXHOJIOTHYECKUX
IIPOLIECCOBY» CJIEAYET OTHECTHU:

— TOATOTOBKAa CTYAEHTOB K JIESITEIBHOCTH B  COOTBETCTBUU C
KBTM(PUKAIIMOHHON XapaKTePUCTUKOMN MO HANPABIEHUIO;

— T[O3HAHWE TIOHATUW W TPUMEHEHUS OCHOBHBIX TEXHOJIOTMYECKUX
MIPOIIECCOB, a TAK)KE METOJIOB WX pacuéTa U MHTCHCU(UKAIIIH.

K ocHOBHBIM 3agavdyaM OCBOCHUA AU CLHHUIIIIMHBI «OCHOBBI TEXHOJIOTHYECKHUX
MpouecCCoOB» CICAYCT OTHCCTH:

— NPUOOPETEHHE TEOPETHUECKUX 3HAHUI MO OCHOBHBIM TEXHOJOTMYECKUM
npoleccam, HeOOXOAUMBIX JJI U3YUYEHUsT JUCUUIUIUH NPOQUIBLHON MOATOTOBKH;

— OCBOEHHE CTYJICHTaMH HaBBIKOB PEILICHUS IPUKJIAJHBIX 3a/a4;

— wu3ydyeHue paldoThl anmaparoB i NPOBEICHUS THAPOMEXAHUYECKHX,
TEIUIOBBIX U MaCCOOOMEHHBIX IIPOLIECCOB.

2. Mecro mucnuminnbl B cTpykrype OOII 6akanaspuara

HuciumuinHa  «OCHOBBI  TEXHOJOTMYECKHX IPOLECCOB» OTHOCUTCA K
BapuaTuBHON dYactu Omoka guctmiuimH (b.1) ocHOBHO# oOpa3zoBaTenbHOM
IporpaMmbl OakanaBpuarta.

Huciumunaa  «OCHOBBI  TE€XHOJOTMYECKHUX IPOLIECCOB»  B3aUMOCBS3aHa
JIOTUYECKUA U COJEPKATEIBbHO - METOJUYECKH CO CIEAYIONIMMHU AUCHUIUIMHAMU U
npaktukamu OOIT:

B 6a3zoeo0u vacmu yukna (b1.1.1):
— BBICIIIasi MATCMATHKa;
— (hu3uKa;
— WHXKeHepHas rpaduka;
— OCHOBBI aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS;
— IPOMBINIIEHHAs OMOTEXHOIOTHUS;
— TPOIIECCHI U anmapaThl OMOTEXHOJIOTUIECKUX TTPOU3BOJICTB;
— 0€30MacHOCTD KU3HEACITSIHHOCTH.
B eapuamusnoii vacmu yukna (b1.1.2):
— IPOEKTUPOBAHNE TEXHOJIOTUICCKUX JIMHHM;
— OCHOBBI KOJIOTHH ¥ TOKCHKOJIOTHH.

3. IlepeyeHb IVIAHUPYEMBIX Pe3yJabTATOB 00y4YeHMS MO JUCHUILIUHE
(MOIyJI10), COOTHECEHHBIH ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOECHUS
00pa3oBaTe/IbHOI MPOTrPAMMBI

B pesynaprate oOCBOeHUS JUCIHUIUIMHBL (MOIYJs) y  OOydYarommuxcs
bopMHUpYIOTCA  CIIEAYIONINE KOMIIETCHIIMM ¥ JOJKHBI OBITh  JIOCTUTHYTHI



CIIeIyIOLMe pe3yJbTaThl 00ydyeHHs Kak 3Tan (OPMHPOBAHUS COOTBETCTBYIOLIUX

KOMIIETEHIIU:
Kon B pe3yabTare ocBOeHUs Ilepeyenb mIaHMpyemMbIX pe3yabTATOB
KOMIIETEHI[H | 00pa3oBaTe/bHOMN MPOrpaMMbl 00y4eHHUsI MO AUCHUILINHE
" o0yuaruuiics 10/1KeH
o0s1agaTh
3HATh:
® CTPYKTYpY [TO3HABATEIbHOMN EATEIbHOCTH,
MeTh:
CnocoOHOCTh K y
® CTaBUTH LEJH U 33J]a4U
OK-7 caMOOpraHu3aluu U
po(heCCHOHATLHOTO CaMOOOPa30BAHHS,
€caM000pa30BaHHUIO
BJIA/IETh:
® HaBBIKAMH MTOMCKA METOJOB PEIICHUS
MPAaKTHYECKUX 3aad.
ITK-8 CniocoOHOCTBIO paboTaTh C 3HATh:

Hay4YHO-TEXHUYECKOU
uH(popMaLuei, NCIoIb30BaATh
POCCUICKHI U MEKyHapOHBIN
OMBIT B IPO(ECCUOHATIBHON
JeATEIbHOCTH.

® (hus3HYECKYIO CYITHOCTh, MEXaHU3M H
MaKpOKHHETHKY OCHOBHBIX IIPOIIECCOB;

¢ 00IMe 3aKOHOMEPHOCTH U 3aBHCHUMOCTH,
HEOOXOANMBIE JUTS pacdyeTa THITOBBIX
TEXHOJIOTUYECKUX MPOIECCOB H aNapaToB;

® [PUHIMIHAIBHBIE CXEMBI TPOBEICHUS
OCHOBHBIX TEXHOJIOTHUECKUX MPOIIECCOB,
UX JIOCTOMHCTBA, 00JIaCTH NPUMEHCHHUS;

® YCTPOMCTBO TUIIOBOM aImaparyphl,
HNPUHIUIIBI €€ PAllMOHAIBHOTO
UCIIOJIb30BaHUs, METO/IbI OIIPEICIICHUS
OIITHMAJIbHBIX Pa3MEpOB;

® cnocoObl HHTEHCU(DUKALUT
TEXHOJIOTUYECKHUX TPOLIECCOB;

yMeThb:

® PACCUUTHIBATH M MPOEKTUPOBATH YCTAHOBKH
JUISL IPOBEICHUS TEXHOJIOTUIECKUX
IPOLIECCOB;

BJIa/IeTh:

® HaBBIKAMM BHIOOpPA TUIIOBBIX AIIApaToB
JUISL OCYIIECTBIICHHSI Pa3IMYHBIX IPOIIECCOB
IpH 3aJJaHHBIX YCIOBUSX.




TK-9 CIIOCOOHOCTBIO  TIPOBOJUTEH | 3HATH:
CTaH]_‘[apTHBIe u ® TIPUHIUIBI MATCMATHYCCKOI'O OITMCAaHHUs

SIBIICHHI TIEPEHOCA, POJIb 3TOTO ONUCAHMS B

aHaJIM3€e U pacyeTe OCHOBHBIX

TEXHOJIOTUYECKUX TPOIECCOB;

HpOAYyKIMHA U | e OCHOBBI (PM3MYECKOTO MOJECITUPOBAHHS

TCXHOJIOTHYCCKHUX ITPOLCCCOB POLECCCOB,

® OCHOBHBIC METOJIbI TPOBEICHHS
IKCIICPUMEHTAJIBHBIX UCCIICIOBAHUI;

yMeThb:

® [JIAHUPOBATH M MTPOBOJIUTH
9KCTIIEPUMEHTAIbHBIC HCCIICIOBAHNS;

BJIA/IETh:

® MeTomaMH 00pabOTKH IKCIIEPUMEHTATBHBIX
JTAHHBIX.

cepTU(PUKALUOHHBIE
UCIIBITAHUS CBIPbSl, TOTOBOM

4. CTpyKkTypa U cojepKaHue AUCHUIINMHBI

OO61ast TpyA0EMKOCTh AUCHUHUIUIMHBI COCTABISET 4 3aUeTHbIC €AMHHUIIBI, T.C.
144 akanemMuueckux vaca (U3 HUX 72 yaca — CaMOCTOsITeNIbHAsI paboTa CTyAE€HTOB).

IlecToii cemecTp: JieKIUM — 8 4YacoB, JIaOOpaTOpHbBIC 3aHATHUS — 2 Haca,
CEMUHapPhbI U IPAKTUUYECKUE 3aHATUS — 2 Yaca, (hopmMa KOHTPOJISI — HIK3aMEH.

CamocrositenbHas padota — 132 yaca. KypcoBoil mpoexr.

CtpykTypa u cojaepxaHue AUCHUIUIMHBI «OCHOBBI TEXHOJOTHUYECKHUX
MIPOLIECCOBY» TI0 CPOKaM U BUJaM PabOThI OTPAKEHBI B MIPUIIOKEHUH 1.

Conep:xanue pa3aeaoB JUCUUIINHbBI

Beenenne

[Ipeamer, 3amaum wu pomb Kypca. Kiaccudukamus  OCHOBHBIX
TEXHOJIOTUYECKHX TMPOLECCOB IO CHOCO0y OpraHu3alMd Ipouecca Hu 10
3aBUCUMOCTH UX IapaMETPOB OT BPEMEHHU.

Kunerunka nmpouecca: 1BMKyIas cuiia nporecca, CKOpoCTb, CONPOTUBIIEHUE.
Kunernueckas kinaccudukaius OCHOBHBIX MIPOILIECCOB U allapaToB.

Cxema TEXHOJIOTMYECKOTO pacdeTta anmnaparta. [lonstue o Moxenu u
MOJICIMPOBAHUU  MPOLIECCOB. MoJienu CTPYKTyphl TOTOKOB B ammaparax
HEMPEPBIBHOTO AEWCTBUSA. [IpMHIMIBI U TpUMEPHI MOCTPOEHUSI MAaTEMAaTHYECKOMN
MOJENH IpoLecca. Y paBHEHUS THIPOMEXAHUKH BA3KOW HEC)KMMAEMOMN AKUJKOCTH.

[Togo6bue  mpomeccoB.  OcHOBHblE  Teopembl — momobusi.  Ywucna
THApOMEXaHnueckoro moaobus. IlpakTudeckoe 3HAYeHHE TEOpUM TIOIOOUS.
OCHOBBI TEOPHUM aHATN3a PA3MEPHOCTH.

anpOMexaaneCKne NMpoueCChl




Knaccudukanusa  nucnepcHblX — AByX(gaszHblx  cucTeM.  OCHOBHBIE
THIPOMEXAHUYECKHE Tpoliecchl. MarepuanbHblii 0alaHC TUAPOMEXaHUYECKUX
IIPOLIECCOB.

DuIbTPOBaAHHE

OCHOBHOI KMHETUYECKHI 3aKOH (QuiIbTpoBaHuA. Pexxumbl QuibTpoBaHUS.
CTpyKTypHBIE XapakTepUCTHKU ocanka. [IpombiBka ocaaka. Kiaccudukanus
buIBTPOB.

YeTpolicTBO Ta30BBIX  (DUIABTPOB. YCTPOWCTBO KUAKOCTHBIX (UIHTPOB
MEPUOANYECKOTO W HEMPEephIBHOTO JAeicTBHs. (CXxemMa HuX TEXHOJIOTUYECKOTo
pacuyera.

Kuneruka nentpodexsnoro ¢punbrpoBanus. KOHCTpyKIIMM U cXeMa pacyeTa

GUABTPYIOMWUX LHEHTPUPYT.

Oca:xnenne

KuneTnka rpaBUTAllMOHHOTO OCAXICHUA. YPABHEHHUE ABUIKCHHSI YACTHULIBI
MO, IEVCTBUEM CHUJIBI TSKECTH.

Knaccuduxarus, ycTpoicTBO U cxeMa pacuyeTra OTCTOMHHUKOB.

Kunernka 1eHTpoOekHOrO ocaxaeHus. Kriaccudukanus, ycTpoHCcTBO,
cxema pacdera OTCTOWHBIX HeHTpudyr. LuknoHHBIN mporecc. YCTpoOHCTBO H
CXEMa pacyeTa UUKIOHOB U THJIPOLUKIOHOB.

DIEeKTPOOUYUCTKa Tra3oB. KuWHeTHKa 3JE€KTPOOYUCTKH Ta30B. Y CTPOWUCTBO U
cXxema pacydeTa JIeKTPOPUIbTPOB.

IIceBnooKMKEHME U TIEpeMelIUBAHTE

[lceBnooku>keHUE: OCHOBHBIE MOHATHS, O0nacTh npuMeHenus. Kpupas
nceB0oKxKeHuss. OnpeneneHue MEepBO M BTOPOM KPUTHUYECKUX CKOPOCTEH
IICEBJIOOKIKEHUS. ATIIIapaThl ¢ IICEBJOOKUKEHHBIM CIIOEM.

[lepemennBanue B KUIKUX Cpelax, OOJAacTU NPUMEHEHHMs] U OCHOBHBIE
xapakrepuctuk. CriocoOsl nepemMemnnBanus. KoncTpykuum wmemanok. Pacxon
HHEPIUU Ha NEPEMEIINBAHUE MEXAHUYECKUMU MEIIaIKaMU.

TemnoBble mMpoueccol

OCHOBBI TEOpUM INE€pelayu TEIUId, OCHOBHBIE IOHATHS M OIPEACIICHUS.
CrocoObl  pacnpocTpaHeHHsl TeIuoThl. TemtonpoBogHOCTh. 3akoH Dypbe,
muddepeHuranbHOe  ypaBHEHHE  TEIUIONPOBOAHOCTH. Temnoornaya. 3akoH
Hprorona.

OcHOBHOE KHMHETHYECKOE ypaBHEHUE Teronepenaun. OnpeneneHue
CpellHel JBUXKYILEH CUJIbI ITpoliecca. Y paBHEHHE KOHBEKTUBHOI'O TEIJIO00OMEHA.

HarpeBanue

OcHoBHble cBeneHusi. HarpeBaHune BOJSHBIM TApOM  («OCTPBIM» U
«rnyxum»). KonmeHcaroorBomuuku. MHOTroxo/0Bble TeruiooOMeHHUKH. (Cxema
TEXHOJIOTUYECKOTO pacueTa MPOMBINIJIEHHBIX TemIo0OMeHHUKOB. HarpeBanue



TOIIOYHBIMHU rasamu, KUAKHMMHAU u TBEPAbIMHU IMPOMCEIKYTOUYHBIMHA
TCINNIOHOCHUTCIISIMHU, SJICKTPUICCKHUM TOKOM.

Kongencanus

[ToBepxHOCTHas KOHJICHCALIUS u KOH/JICHCAIUs CMEILICHHUEM.
bapomerpuuecknii  KOHAEHCATOpP  CMELICHUSA.  [E€XHOJOIMYECKUH  pacyer
KOHJICHCATOPOB.

BruinapuBanue

O6mue ceeaenus. [Ipoctoe u MHOTOKpaTHOE BbIllapuBaHue. MaTepHalibHbIHI
U TerioBoil O6amanc. OOmias U moje3Has pa3HOCTh TeMmiepaTryp. TemiepaTypHble
JENPECCUN. TEXHOJOTMYECKUMH pacyeT BBIAPHBIX AallllapaTOB M YCTAHOBOK.
BrinmapuBanue ¢ NpUMEHEHUEM TEILUIOBOIO HACOCA.

OcHoBHbIe MaccooOMeHHbIe (M Py3noHHBbIE) MpoLecehl

OcHOBHbIE MOHATHS, Ha3HAUEHHE, 0COOEHHOCTU. PaBHOBecHe M ABMKYIIAs
cCjla  MacCOOOMEHHbIX  mpoueccoB. OCHOBHOW  KHHETHYECKHMH  3aKOH
Maccorepeiaym. Monu¢uuupoBaHHble ypaBHEHUS Mmaccorepeiaym.
MatepuanbHbiii 6aTaHC MAaCCOOOMEHHBIX MPOIIECCOB. YpaBHEHUSI pabOUMX JIMHUM
MacCOOOMEHHBIX MTPOLIECCOB.

OCHOBHBIE 3aKOHBI Maccollepeayd. 3aKOHbI MOJICKYJISIpHON Auddy3un —
nepBelii M BTOpoid 3akoH Duka, 3akoH Maccoornauu (3akoH Illykapesa).
JuddepeHunanpsHoe ypaBHEHHE MacCOOTIauu (KOHBEKTUBHOU U Py3un), 3anuch
€ro C MCHOJb30BaHMEM uucenl noxoous. Beipaxkenue koapduimenta
Maccorepenayu 4epe3 KodPpPUIMeHTs MaccooTaaun. Maccomepeaaya B CUCTEMax
c TBepA0oM (azoii (MacCOMpPOBOTHOCTS).

AOcopOumst M pekTHPUKAIUA

Onpenenenus u o01acTu MPUMEHEHUs.. 3aKOHBI PABHOBECHUS B CUCTEMAaX ras-
KuakocTh: ['enpu, Payns n Jlanbrona.

MartepuanbHblii M TerIoBOM OamaHc abcopOuuu. Kunernka abGcopOuuu.
[TpuHLIMIIHATBHBIE CXEMBI a0COPOIIMOHHBIX MPOIIECCOB.

[Mpunuun pextupukanuu. PektuduxanmonHas yCTaHOBKA HENPEPHIBHOTO
nercTBua. MatepuanbHBIH W TeryioBoW Oamanc. PabGoume nmHWMM mporecca
HENpEepbIBHOM peKTUpUKanuu. DIerMoBO€ YHCIO0, €ro BIUSHUE Ha MpPOIECC
pextudukanuu. Ilepuoanyeckas pekruduranus.

AOGcopOLMOHHBIE W PEKTH(PUKALMOHHBIE ammapaThl: KiIacCUPUKaLus,
YCTPOMCTBO M CX€Ma TEXHOJOTMYECKOr0 pacyeTa.

KuakocTHasi IKCTPAKIUA

O6mme cBeneHusi. PaBHOBecme B cuUCTEMax  KHUAKOCTh->KUIKOCTb.
MartepuaiibHplii  0ajaHC W KWHETHUKA OJKCTpakuuu. [IpUHIMNHAIBHBIE CXEMBI
MPOBEICHUSI TIPOLIECCOB DKCTPAKIMU, WX H300paKEHHE B X - y JUarpaMmme.
Krnaccuduxkarus sKkCTpakIimOHHOTO 000PY/TI0BaHUS.



Cymka

Teopernueckue OCHOBBI M CHOCOOBI CYIIKH. PaBHOBecHMe MpU CYIIKE.
Bo3gymnas cymka. [lapamerpsl cocTosiHUAs BilakHOro Bo3ayxa. [Iuarpamma H-x
(nmarpamma Pam3una). MartepuanbHbI UM TEIJIOBOM OallaHC BO3IYIITHOM CYIIKH.
PaGouas nunus cymku. [I[puHIMnuanbHpie CXeMbl POBEIEHHUS MPOIIECCOB CYIIKH,
ux uzobpaxenue B nuarpamme H-x. Kunermueckue kpubie cymiku. DaxTopsl,
BIUSIONINE Ha CKOPOCTh Tipolecca cymku. Kiaccudukaius CymmiabHOTO
000pyI0BaHUS.

Ancopouust

Oo6mue cBenenusa. PaBHoBecue B mpoueccax ajacopOuuu. MaTtepuaibHbII
Oananc ancopOunu. Kuneruka npouecca. Ypasaenue [lunosa. [IpuHuunuansHbie
CXEMbl TPOBEJACHUS TMPOIECCOB aacopOIuU. YCTpPOMCTBO aacopObepoB
aICOpPOITMOHHBIX YCTAHOBOK, CX€Ma TEXHOJIOTUYECKOTO pacyera.

HNonooOmen

O6mmue cBenenus. Peaknuu monoobmeHna. PaBHoBecue mpu MOHOOOMEHE.
MatepuanbHpiii 6amaHC ¥ KMHETHKAa MOHOOOMEHHBIX MpolleccoB. Pereneparus u
OTMBIBKA HOHUTOB. [IpUHIUIIHATBLHBIE CXEMbl HMOHOOOMEHHBIX TPOIECCOB U
MOHOOOMEHHas armaparypa.

MeMmOpaHHbIe pouecchbl

O6mue cepenus. O0sacTh NMPUMEHEHUS U KiaccUpUKaIUs MeMOpaHHBIX
npoueccoB. MartepuanbHblii  0amaHc MeMOpaHHBIX IpoleccoB. Marepuan u
yCcTpoicTBO MemOpaH. (OCHOBHBIE XapaKTepUCTHKH MemOpaH. MeMOpaHHbIe
anmnaparsbl.

5. OO0pa3oBaTesibHbIE TEXHOJIOTHH

Meronnka npenogaBaHus —JACHUIUIMHBL  «OCHOBBI  TE€XHOJOTHMYECKHX
IPOLIECCOB» W pealu3alnns KOMIIETEHTHOCTHOIO TIOJIXO0Ja B U3JIOKEHUM U
BOCIIPUATHH MaTepuaa npelyCMaTpUBAET UCIIOJIb30BAHUE CIEAYIOIMINX AKTUBHBIX
Y UHTEPAKTUBHBIX (POPM MPOBEACHUS TPYIOBBIX, HHINBUIYATbHBIX, Ay JUTOPHBIX
3aHATHI B COYETAHMHM C BHEAYAUTOPHOU padOTON C LEenpt0 (pOpMUPOBAHUS H
pa3BUTHS NPO(HEeCCUOHATBHBIX HABBIKOB 00YYaIOLIUXCS:

— JIEKLINH;

— 3alluTa W MHAUBUAYAIbHOE OOCYXJCHHE BBINOJHAEMbIX JTAroOB
1a00paTOpHBIX padoT;

— OpraHM3anus U IMPOBEJACHUE TEKYIIEro KOHTPOJI 3HAHWM CTYJCHTOB B
(dopMe KOMIIBIOTEPHOT'O TECTUPOBAHMSL.

— BBIINIOJIHEHUE U 3aIIMTa KypCOBOI'O IPOEKTA.

— WHJVBHIYyaJbHbIE KOHCYJBTAlUH, B TOM 4YHUCJIE C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHA.



VYienbHbIA BeC 3aHATHI, MPOBOJAMMBIX B HMHTEPAKTUBHBIX (opmax,
ONpEJIeNIeH TJAaBHOM LENbl0 00pa3oBaTEIbHOM MPOrpaMMbl, OCOOEHHOCTHIO
KOHTUHIEHTa OOydYarommxcs ¢ colIepKaHUeM  JUCHUIUIMHBL  «OCHOBBI
TEXHOJIOTUYECKUX IPOLECCOB» M, B ILEJIOM IO IUCHMIUIMHE, cocTaBisgeT 30%
ayJIMTOPHBIX 3aHATHI. 3aHITHS JEKIIMOHHOTO TUMAa cocTaBisAOT 50% oT o6bema
ayAUTOPHBIX 3aHATUMN.

6. OuneHoYHbIEe CPeCTBA TEKYIIEro KOHTPOJIA YCIIeBaeMOCTH,
NMPOMEKYTOUYHOIH aTTeCTAMH M0 MTOraM OCBOEHHUS TUCHHUILUINHBI U Y4eOHO-
MeTou4YecKoe odecrieyeHue caMOCTOATEIbLHOMH padoThl CTY/IeHTOB

B npouecce  o0yueHus ~— HCHOJB3YIOTCS  cienyromue  (GopMmel
CaMOCTOSITETbHON PabOThI CTYACHTOB:

- IOATOTOBKA K BBIMOJIHEHUIO U 3allIUTE 1a00paTOpHBIX padoT;

- BBINIOJIHEHUE KYpPCOBOI'O IMpPOEKTa 10 WHAUBUAYAIbHOMY 3aJaHHIO JJIs
Ka)X10ro 00y4aronerocs.

KypcoBoii  mpoekt mpeacTtaBisieT co0oil  paboTy, MOCBSIIEHHYIO
IPOEKTUPOBAHUIO psAJla TEXHOJIOTMYECKUX YCTAaHOBOK IO HM3y4aeMbIM IpoLeccam,
IpeIyCMAaTPUBAIOLIYI0 PEAU3AlMI0 TEOPETUUECKUX U TNPAKTUYECKUX HABBIKOB
00y4arolMXcs M0 HANPaBICHUIO MTOATOTOBKH.

OneHoYHBIE  CpEACTBA  TEKYILIETO  KOHTPOJS  yCIIEBAEMOCTH  H
MPOMEXKYTOUHBIX aTTECTAlMi BKJIIOYAIOT KOHTPOJIbHBIE BOMPOCH U 3a/JaHUS B
dopme TecTUpoBaHMS ISl KOHTPOJST OCBOEHHUS OOYYaIOIUMUCS Pa3/ieoB
JUCUUIUIMHBL, 3alIUTy Ja00paTOpHBIX paloT, 3alUTy KYpCOBOIO IPOEKTa,
IK3aMeEH.

OOpasupl 3amaHuil s KypCOBOTO TPOEKTa, KOHTPOJIBHBIX BOMPOCOB U
3aJJaHuil U1 TPOBEACHUS DJIEKTPOHHOTO TECTUPOBAHUS, HK3aMEHALIMOHHBIX
OUJIETOB MIPUBEICHBI B PUIIOKEHUHN 2.

6.1. ®OHJ OLICHOYHBIX CPEICTB JJIf MPOBeIeHUS MPOMEKYTOUHON aTTeCTAIMA
o0y4aromuxcs mo JMCHUIIMHE (MOIYJII0)

6.1.1. IlepeueHp KOMIIETEHIMHA C VKa3aHHEM DTAOB WX (HOPMUDPOBAHUSA B
IIPOIIECCe OCBOSHHS 00pa30BaATEIbHON IPOrpaMMBbI

B pe3ynbrare ocBOEHUS TUCHUILIMHBI (MOAYJIsL) GOPMUPYIOTCS CIEAYIONIUE
KOMITETCHITNH:

Kon B pe3yabTaTe ocBoeHus1 00pa30BaTeJbHON MPOrpaMMbl 00yUaroNIHiicst
KOMIIETEeHIIUH JA0JI2KeH 00J1a1aTh

OK-7 CriocoGHOCTh K CaMOOPTaHU3aluK U CaMO0Opa30BaHUIO




I1K-8

HUCII0JIB30BATh

CrniocoOHOCTBIO paboTaTh C HAYyYHO-TEXHHUYECKOU
pOCCUMCKHI u
poecCHOHATLHOM JIeATEITBHOCTH.

MeXTyHapOIHbBIN

uHpopManuei,

OIIBIT B

I1K-9

IPOIIECCOB

CIIOCOOHOCTBIO MPOBOJIUTh CTAaHJAPTHBIE U CEPTU(DUKAMOHHBIE
WCIIBITAHUS CBIPbs, TOTOBOW MPOAYKUMHA W TEXHOJOTMYECKHX

B

npoiiecce

OCBOCHU

oOpa3oBaTeIbHON

IPOrpaMMBbl

IaHHBIC

KOMIICTCHIIMH, B TOM YHUCJIC UX OTACJIBbHBIC KOMIIOHCHTHEI, q)OpMI/IpyI-OTCH IIODTAIITHO

B  XOIE

OCBOEHHUS OOy4YalomMMHCS JUCHUIUIMH  (MOJyiei),

IIPAKTUK B

COOTBETCTBHHM C YYE€OHBIM IUIAHOM U KaJeHJapHbIM TpadukomM y4eOHOTro

npoiiecca.

6.1.2.

MOJVJIA

OnucaHue TokazaTelie M KPUTEPUEB OICHHWBAHMUS KOMMETEHIIUH,
OPMHUPVEMBIX I10 HWTOraM OCBOECHUS JIMCIIAILINHEI

OLICHUBAHUWA

OIIMCAHWE TITKAJI

IToka3zaTenem OLICHUBAaHU KOMHGTCHHI/Iﬁ Ha PpPa3IMYHBIX JTalax HuXx

(bOpMI/IpOBaHI/ISI ABJISAIECTCA JOCTUKECHUEC O6yanOH_II/IMI/IC$I IIIaHUPYCMBIX
pe3yJIbTaTOB O0YUYCHHUSI IO AUCHUILTHHE (MOIYIIIO).
OK-7 — CriocoOHOCTh K CaMOOpTaHU3AIMHN U CAaMOOOPa30BaHUIO
Kputepun onennBanus
IToka3zaTeJib
2 3 4 5
3HATh: Oobyuatommuiics Obyuaromuiics Obyuatommuiics Oobyuaromuiics
® CTPYKTYpPY JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MO3HABATENb-HOW | TOJIHOE OTCYTCTBHE HETOJIHOE YacTUYHOE MOJTHOE COOTBETCT-
JeSATeTLHOCTH WM HEJIOCTaTOYHOE COOTBETCTBUE 3HAHUI | HECOOTBETCTBHE BUE 3HAHUM
COOTBETCTBHE 3HAHUH | CTPYKTYpPBI 3HAHMH CTPYKTYPHI CTPYKTYPBI
CTPYKTYpBI II03HABATEILHON MI03HABATEIbHOU [I03HABATEIIbHOU
M03HABATEIILHOM JeSITEbHOCTH. JeSITEIbHOCTH. JIeSITEIBHOCTH.
JIEATEIbHOCTH. HomyckaroTcst Homyckarotcs CBo0oHO
3HAYUTENbHBIC HE3HAYNTEIbHBIC orepupyeT
OLIMOKH, MPOSIBISETCS| OIINOKH, NpUOOPETEHHBIMU
HEIOCTaTOYHOCTh HETOYHOCTH. 3HAHUSIMU.
3HaHU.
yMeThb: OOyuatomuiicst He Ob6yuatommuiics Obyuatommuiics OOyuatommuiics
® CTaBHTH IIEJTH U yMeeT WM B HEJIOCTa- | JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
3a7a4un TOYHOH CTETIEHU YMEET | HEMOIHOE COOTBETC- | YaCTHYHOE MOJTHOE COOTBETC-
npodeccuoHallb- | CTaBUTh LENU U 3342491 | TBUE CICTYIOLINX HECOOTBETCTBHE TBUE CICAYIOLUINX
HOTO caM000pa3o- | mpodeccnoHaIbHOTO YMEHHI: CTaBUTh CIIETYFOINX YMEHHH: CTaBUTh
BaHUS, camMo00pa3oBaHusl. LENU U 33712491 YMEHHUI1: CTaBUTh e U 33/1a49H

mpogecCHOHATEHOTO
caMo00pa3oBaHusl.

LEJN ¥ 3a/1a41
npoQecCHOHATBEHOTO

npogecCHOHATEHOTO
caMo00pa3oBaHHsI.




JomyckaroTcs caMo00pa3oBaHUSI. CroboanHo
3HAYUTENLHBIE Honyckatorcst orepupyet
OLIMOKY, MPOSIBIISICTCS| HE3HAYNTEIbHBIC NpUOOPETEHBIMU
HEAOCTATOYHOCTH OIHI/I6KI/I, YMCHUAMMU.
YMEHUH 10 psay HETOYHOCTH,
HoKa3arenei. 3aTpyJHEHHUS.

BJIaJ€eTh: OO6yyaromuiics He Oo6yuatommiics OO6yuaromuiics OO0yu4aronuiics B

® HaBBIKAMU ITOUCKA
METOJIOB PEIIeHUS
MPaKTUICCKUX
3ajad.

BJIAJIEET UJIU B
HEIO0CTAaTOYHOU
CTEICHHU BJIaJCeT
HaBBIKAMHU MOMCKA
METOJIOB PEIICHUS
MPaKTUICCKUX 3a1a4.

BJIaJ€ET HaBbIKAMHU
IIOMCKa METOJIOB
peIIeHuUs PaKTH-
YECKHX 3aJ1a4 B
HEIIOJIHOM 00BEME,
JIOTTY CKaIOTCS
3HAYUTEIbHEIE
OIITMOKH, TIPOSIBISCT-
Csl HEOCTaTOYHOCTh
BIIAJICHNS HaBBEIKAMU
o psy
ToKa3aTeJeH.

YaCTHYHO BJIaJEET
HaBBIKaMU ITOMCKA
METOJIOB PEIICHUS
MPaKTUIECKUX
3amad. HaBeikm
OCBO€EHBI, HO

JTOITY CKaIOTCs
HE3HAYHMTCILHEBIC
OIIMOKH, HETOYHOC-
TH, 3aTPYTHEHUS
MIpH IEpEHOCe
YMEHHI Ha HOBBIE,
HECTaHAapTHHIC
CUTYaIIHH.

IIOJIHOM O00BbEME
BJIaJIEET HaBLIKAMHU
IIOKMCKa METOJI0B
pellIeHus IPaKTH-
YeCKHX 3a]ad,
CBOOOTHO TIpUMe-
HSIET IMOJTYYCHHBIC
HAaBBIKH B CUTYaIUSIX
MOBBIIIIEHHOM
CJIO)KHOCTH. .

I1K-8 - CnocoOHOcTh paboTaTh ¢ HayYHO-TEXHUYECKOU

MG)KILYHapOILHHﬁ OIIBIT B HpO(l)GCCHOH&J'IBHOI’I ACATCIIBHOCTH.

uHpopMalreH, UCIoIb30BaTh POCCUNHCKUI U

IToka3areinb

Kputepun ouennBanus

3

4




3HATh:
® husnveckKyro
CYIIHOCTH,
MEXaHU3M U
MaKPOKHUHETHKY
OCHOBHEBIX
MIPOLIECCOB;

® o01IMe
3aKOHOMEPHOCTH U
3aBUCUMOCTH,
HEOOXOIUMBIE IS
pacyera TUMOBBIX
IIPOLICCCOB U
anmnapaTos;

® IPUHIUITAATBHBIE
CXEMBI POBEICHUS
OCHOBHBIX TIPOITEC-
COB, UX JOCTOMHCT-

OOyJaromuiics
JIEMOHCTPUPYET
MOJTHOE OTCYTCTBUE
WJIA HEJIOCTATOYHOE
COOTBETCTBUE
CIIeIYIOINX 3HAHUH:
¢duzngeckoi
CYIIHOCTH, MEXaHU3Ma
Y MaKpOKUHETHKHU
OCHOBHBIX ITPOIICCCOB,
001X 3aKOHOMEPHOC-
TeH U 3aBUCHUMOCTEIA,
HEOOXOQUMBIX IS
pacdeTa THITOBBIX
MIPOIIECCOB U
anmnapaToB, IPUHITUITH-
aJbHBIX CXEM
MIPOBEICHUS OCHOBHBIX

OO0yuaromuiics
JEMOHCTPUPYET
HEIIOJIHOC
COOTBETCTBHE
CIEAYIOUIMX 3HAHUM:
(uznyecKon CcynrHoc-
TH, MEXaHNU3Ma U
MaKpOKHHETUKH
OCHOBHEIX TIPOIIECCOB,
001X 3aKOHOMEP-
HOCTEH 1
3aBHCUMOCTEM,
HEOOXOIUMBIX IS
pacdeTa TUITOBBIX
MIPOIIECCOB U
anmnaparoB, IPUHIIU-
MMHAJIBHBIX CXEM
MIPOBEICHUS

OO0yuaromuiics
JEMOHCTPUPYET
YaCTUYHOE
HECOOTBETCTBHE
CJIEAYIOUIUX 3HAHUM:
(uznIecKor CynrHoc-
TH, MEXaHU3Ma U
MaKpOKHUHETUKHU
OCHOBHBIX TIPOIIECCOB,
00IIMX 3aKOHOMEP-
HOCTEH ¥ 3aBUCUMOC-
Tell, He0OXOUMBIX
JUTSL pacyeTa TUIIOBBIX
MIPOIIECCOB U
arnmaparToB, IPHHIIH-
MMHAIBHBIX CXEM
MPOBEICHUS
OCHOBHEIX TIPOIIECCOB,

OO0yJaromuiics
JIEMOHCTPUPYET
MOJTHOE COOTBETCT-
BHE CIICAYIOIINX
3HaHWA: (u3nIec-
KOU CYIIHOCTH,
MEXaHH3Ma H
MaKpOKHUHETUKH
OCHOBHBIX
MIPOIIECCOB, OOITHX
3aKOHOMEPHOCTEHN U
3aBHCUMOCTEH,
HEOOXOIUMBIX IS
pacdeTa TUITOBBIX
MIPOIIECCOB U
anmapaToB, TIPUHIIH-
MMHAITBHBIX CXEM
MIPOBEICHUS OCHOB-

Ba, ob1acTu MIPOIIECCOB, YCTPOICTBA| OCHOBHBIX MPOIECCOB,| YCTPOWCTBA TUIIOBOW | HBIX HPOIIECCOB,
IPUMEHEHUS; THUIIOBOM ammaparypsl, | yCTpOWCTBA THIIOBOW | ammaparypel, YCTPONCTBA TUIIOBOU
® YCTPOICTBO OIIpEIENICHUS €€ anmnaparypsl, oIpeeNieHUs ee anmnapaTypsl,
TUTIOBOH ammapa- ONITUMAJILHBIX oTpesieieHNs ee ONITUMAJIBHBIX OTpeseeHHs ee
TYPBI, IPUHLUIIBL pa3MepoB, croco0oB ONTHUMANBbHBIX pasMepoB, clocoO0B | ONTUMAJILHBIX
ee palroHaIFHOTO | MHTEHCH(UKALUK pa3MepoB, CIIoCO00B | MHTEHCU(UKAIIH pasMepoB, CrIocoO0B
UCIIOJIb30BaHUS, IIPOLIECCOB. WHTeHCU(HKALIUU TIPOIIECCOB. WHTEHCH(PHUKAITUH
METO/bI Onpeene- MIPOLIECCOB. JHomyckatorcst MIPOLIECCOB.
HUSI OIITUMAaJIbHBIX HonyckaroTcs HE3HAYUTEIbHbIC CBoOogHO
pa3MepoB; 3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, | OTIEPUPYET
® criocoOBl MHTEH- OLITMOKH, TIPOSABISETCA| 3aTPyIHEHHS MIPH NprOOPETEHHBIMU
CcU(UKALWH TIPO- HEIOCTaTOYHOCTh aHAJIUTUIECKUX 3HAHUSMHU.
LIECCOB; 3HAHUM. orepanusx.
YMeTh: OO0yyaromuiicst He OOyuaromuiics OOyuarommuiics OO0yyaromuiics
® pacCUMTHIBATh U | yMEET WM B HEAOCTA- | JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MIPOEKTHPOBATh TOYHOM CTETICHH YMEET | HEMOJIHOE COOTBETC- | YAaCTHUYHOE MTOJTHOE COOTBETC-
YCTAHOBKU JUISI paccYuTHIBaTh U TBHE CJIEIYIOLINX HECOOTBETCTBHE TBHE CIICAYIOLIIX
MIPOBEICHUS NPOCKTUPOBATh YMEHHUIL: CIIEAYIOIINX YMEHHUH: | YMEHHIL:
TEXHOJIOTMYECKUX | YCTAHOBKH IS paccuMThIBaTh U paccuUMTHIBaTh U paccuMTHIBaTh U
MIPOIIECCOB; MIPOBEACHUS MIPOEKTHUPOBATh MPOEKTHPOBATH MPOEKTUPOBATH
TEXHOJIOTHYECKUX YCTAHOBKH LIS YCTAHOBKH LIS YCTaHOBKH JJIs
HPOLIECCOB. MIPOBEIEHUS MIPOBEICHUS IIPOBEICHUS
TEXHOJIOTMYECKUX TEXHOJIOTHYECKUX TEXHOJIOTMYECKUX
MIPOLIECCOB. MPOLIECCOB. YMEHHUS | NMPOLIECCOB.
Jomyckatorcst OCBOCHBI, HO Jlortyc- | CBoOomHO
3HaYUTEIbHBIC KaroTCA HEe3HAYH- OTIepUpyeT
OIINOKH, TEJbHBIE ONIHOKH, MPHOOPETEHBIMHU
MPOsIBIISIETCS HETOYHOCTH, YMEHUSIMH,
HEIOCTaTOYHOCTh 3aTpyIHEHHS IPU MIPUMEHSIET UX B
YMEHUH, 10 psy AQHAJMTUIECKUX CUTYyaIHUAX
rokaszaTeneil. oTepanusx, Npu MOBBIIEHHOH
MepeHOCce YMEHUH Ha | CIIOXHOCTH.
HOBBIE, HECTaHIAPT-
HBIE CUTYAIHH.
BJaJIeTh: OO0yuaromuiicst He Obyuarommuiics Obyuaromuiics OO0yyarommuiics B




® HaBBIKAMH
BLI60pa THUIIOBBIX
anmapaToB 1A
OCYIISCTBJICHUS
Pa3IM4YHbBIX
MPOILECCOB IIPHU
3aJaHHBIX
YCJIOBUSX.

BJIaJICCT WM B
HE0CTaTOYHOU
CTETICHU BIIaJICeT
HaBBEIKaMH BEIOOpa
anmnapaToB s
OCYIECTBIICHUS
Pa3UYHBIX MPOIIECCOB
TIPH 33JJaHHBIX
YCIIOBHSIX.

BIIaZic€T HABBIKAMHU
BBIOOpA amnmapaToB
JUTSL OCYIIECTBIICHUS
Pa3IMYHBIX
MPOILIECCOB IIPU
3aJIJaHHBIX YCIOBHSIX
B HEITOJHOM 00BEME,
JIOITYCKAIOTCS
3HAYUTEILHEIE
OIINOKH, TIPOSIBIIICT-
Cs HeIOCTaTOYHOCTh
BIIaJICHHS HABBEIKAMU
o psay
TTOKa3aTese.

YaCTUYHO BIIaJCET
HaBBIKAMH BEIOOpA
anmnaparoB AJis
OCYIIECTBIIEHUS
Pa3ITUYHBIX
MIPOLIECCOB IIPU
3a/1aHHBIX YCIOBHUSX.
HaBbIkM OCBOEHEBI, HO
JIOITyCKarOTCsA
HE3HAYUTEIbHBIC
OIINOKHU, HETOYHOC-
TH, 3aTPYIHEHUS TIPU
AHAJIMTHYSCKUX
oTepaIusx, IepeHo-
C€ YMEHUI Ha HOBbIE,
HECTaHJapTHbIE
CUTYALIUH.

IOJIHOM 00BbeEME
BJIaZIEET HaBLIKAMH
BEIOOpA anmapaToB
JUTS OCYIIICCTBIICHHMS
pa3IMYHBIX
MPOIIECCOB TIPH
3aJaHHBIX
YCJIOBUSIX, CBOOOJTHO
MPUMECHSIET
MOJTyYeHHBIE
HaBBLIKU B
CUTYaIUsIX
MOBBIIIEHHOM
CITOKHOCTH.

[1K-9 crnocoOHOCTBIO MPOBOAMTH CTaHAAPTHBIE U CEPTU(UKALMOHHBIE WCIBITAHHUS CHIPbS, T'OTOBOMN
IIPOAYKLIMH U TEXHOJIOTMYECKUX IPOLECCOB

Kpurepun onennBanus

IToka3zareJib

2 3 4 5
3HATh: OObyuatommuiics Obyuatommuiics OObyuatommuiics OOyuaromuiics
® [IPUHLHIIBI JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MaTeMaTHYECKOTO | IOJTHOE OTCYTCTBHUE HETIOJIHOE JaCTUYHOE HOJTHOE
OTIMCAaHUS SIBJICHUH | WJIM HEIOCTATOYHOE COOTBETCTBHE HECOOTBETCTBUE COOTBETCTBHE
nepeHoca, poiib COOTBETCTBHE CIIeYIOIINX 3HAHUM: | CIIEMYIOUIMX 3HAHUI: | CIEAYIONIMX 3HAHUI:
3TOTO ONMHCAHMSA B | CIEAYIONIMX 3HAHWH: | MaTeMaTHYECKOTO HPUHIAIIOB NPUHIUIIOB MaTeMa-
aHaJM3€e U pacueTe | MPUHIIUIIOB OTIMCaHUS SIBICHUN MaTeMaTHYECKOTO TUYECKOTO OTIMCAHUS
OCHOBHBIX MaTeMaTHYeCKOTO nepeHoca, OCHOB OIIMCAaHUS SIBIICHUN SBJICHUH TIepeHoca,
HPOLIECCOB; OIMCaHMS SBJICHAIN ¢bu3ngeckoro HepeHoca, OCHOB OCHOB (pM3UYECKOTO
® OCHOBHI (pU3HUYEC- | TEePEeHOCa, OCHOB MOJEITNPOBAHUS ¢bu3ngeckoro MOJETHPOBAHUS
KOr0 MoJieiupoBa- | (usuueckoro MPOIIECCOB, OCHOBHBIX| MOJEIUPOBAHHS MIPOLIECCOB,
HHS TIPOLIECCOB; MOZIEIUPOBAHUS METO/IOB MPOBEACHUS | MIPOLECCOB, OCHOBHBIX| OCHOBHBIX METOJIOB
® OCHOBHBIE METO- | TIPOIECCOB, OCHOBHBIX | AKCIIEPUMEHTAJBHBIX | METOJOB MPOBEACHUS | MPOBEIACHUS
JIbl TIPOBEJICHUS METO/IOB NIPOBEACHUS | MCCIIEOBaHMIA. IKCIIEPUMEHTAIBHBIX | DKCIIEPUMEHTAIb-
OKCTIEPUMEHTAb- | SKCHepUMeHTanbHbIX | Jomyckarores HCCIIeIOBAHUM. HBIX UCCIICIOBaHUH.
HBIX HCCIIE/I0BA- UCCTIeIOBaHUM. 3HAYNUTENIbHBIE JomyckatoTcest CBobozHO
HUIA. OLIMOKH, MPOSIBIISICT- | HE3HAYUTEIbHbIC orepupyer

Csl HEIOCTaTOYHOCTh | OIIMOKH, HETOYHOCTH, | TPHOOPETEHHBIMH
3HAHUH. 3aTPYIAHEHHUS TIPH 3HAHUSMH.
AQHATUTHYIECKUX
OTepanusix.

YMeThb:

® [UIaHUPOBATH U
MPOBOJIUTH
OKCHEPUMEHTAIIb-
HbBIE
HCCIIENOBaHMS.

® OOyJatromuiicst He
yMEET UK B HEJ0CTa-
TOYHOM CTEIICHH
yMeEeT TUTaHUPOBATh U
MIPOBOJIUTH
SKCIIEpPUMEHTAILHBIC
HCCJIENOBAHMSL.

® OOygaronuiics
JEMOHCTPUPYET
HETIOJIHOE COOTBETC-
TBUE CIIEIYIOLINX
YMCHHMN:
IUTaHUPOBATH U
MIPOBOJIUTH

® OOyuaronuiics
JEMOHCTPUPYET
YacTUIHOE
HECOOTBETCTBHE
CIEAYIOUUX YMEHUH:
[JIAHUPOBATh U
MPOBOJIUTH

® OOyuaronuiics
JEMOHCTPUPYET
IIOJIHOE COOTBETC-
TBUE CJIEIYIOLIUX
YMCHHMN:
IUTaHUPOBATH U
MIPOBOJIUTH




9KCIIEPUMEHTAITb- 9KCTIEPUMEHTAJIHBIC | DKCIEPUMEHTAIb-
HBIC HCCICOBAHMA. | HCCIICAOBAHMUS. HBIE HCCIEIOBAHMS.
Jormyckatorcst YMenus ocBoeHsl, HO | CBOOOAHO
3HAYHUTENLHBIE JIOITy CKAIOTCS OTIepUpYET
OLINOKH, HE3HAYUTEIIbHBIE MIPHOOPETEHBIMU
MPOSIBIISIETCA OLIMOKHU, HETOYHOC- | YMEHUSIMH,
HEIOCTaTOYHOCTh TH, 3aTPYAHEHHS IPU | NPUMEHSET UX B
YMEHUM, 110 psiny IIEPEHOCE YMEHUHN HA | CUTyalHusax
roka3zaTeneil. HOBBIC, HECTAHJAPT- | TMOBBIIICHHOMN
HBIE CUTYaLUH. CJIOHOCTH.
BJIAIETH: OO0yuaromuiicst He OObyuarommuiics OObyuaromuiics OO0yuvaromuiics B
® METOAaMHU BJIaJeeT WK B BJIaJIeeT METOAMH YaCTUYHO BIIaJIeET MIOJIHOM 00BbeMe
00paboTKu HENOCTATOYHON 00paboTKH METOIaMHU BJIaJIEET METOAMU
JKCIIEPUMEHTAllb- | CTEIIEHH BIAJCET SKCIEPUMEHTAIBHBIX | 00paboTKK 00paboTKu
HBIX JJAHHBIX. MeToaMH 00pabOTKM | JaHHBIX B HETIOJIHOM | SKCHEPUMEHTAIbHBIX | 3KCIIEPUMEHTaJIb-
IKCTIEPUMEHTAIILHBIX o0beme, naHHBIX. HaBblkn HBIX JJAHHBIX,
JaHHBIX. JIOITYCKAIOTCS OCBOEHBI, HO CBOOOJHO
3HAYUTENILHBIE JOIYCKAIOTCS MPUMEHSET
OmuOKH, HE3HAYUTEIbHbIC MOJy4YEeHHBIE
MPOSIBIISIETCS omuoKwy, HaBBIKU B CUTYallH-
HEIOCTaTOYHOCTh HETOYHOCTH, SIX TIOBBIIIEHHOMN
BJIaJICHNS HABBIKAMU | 3aTPyAHEHHS IPU CJIO’KHOCTH.
o paxy AHaJMTUIECKUX
rokaszaTesneil. ofepanusx, NepeHo-

ce YMEHUI Ha HOBEIE,
HECTaHIapTHBIE
CUTYAaIUH.




[IIxapl OIICHWBAHUS PE3YJIBTATOB MMPOMEKYTOUHON aTTECTAIIMN M X OTHCaHUE:
dopmMa NPOMEKYTOYHOM ATTECTANMH: JK3aMeH.

[TpomexxyTouHast artecTanusi OOydaroImmxcs B GopMe dK3aMeHa IMPOBOJUTCS IO
pe3yibTaTaM BBIMOJIHEHUS! BCEX BUAOB y4eOHON paboThl, MPEeIyCMOTPEHHBIX y4eOHbIM
IUIAHOM TI0 JaHHOW JUCIHUIUIMHE (MOIYNI0), MPH 3TOM YUHUTHIBAIOTCS PE3YJIbTaThl
TEKYIIEro KOHTPOJISl yCIIEBAaEMOCTH B TeueHHne cemectpa. OreHKa CTEeNeHn JOCTHKECHUS
OOy4YarOMIMMUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOy4YEHUsS MO JUCIUIUIMHE (MOIYJIIO)
MIPOBOJIUTCS MPETNOAaBaTEIeM, BEAYIIUM 3aHITHS MO TUCIUIUIMHE (MOIYIIO), METOJI0OM
DKCIEPTHOW OLeHKU. [lo wmroraM mNpoMeEKyTOUHOW aTrTecTaluy IO JUCLUILIAHE
(MOJyJIF0) BBICTABIIIETCS OIEHKA «OTJIMYHO», «XOPOIIO», «yIOBIECTBOPHUTEIHLHO» WU
«HEYIOBJICTBOPUTEIHHOY.

K npomeosxcymounou  ammecmayuu  Oonyckaromcsi  mMoOJIbKO — CMYOeHmbl,
BbINONHUBUIUE 8CE BUObL YHEOHOU pabombvl, NpedyCMOmMpeHHble pabodell npocpammol no
oucyuniune «OCHOBbL MEXHONOSUYECKUX NPOYECCO8» (BbINOTHUAU U  3AUUMUTU
nabopamopusie pabomvl, HANUCAIU KOHMPOJIbHOE MECMUPOBAHUe, GbINOIHUIU U
3auumuny Kypcogou npoexkm,).

Ilkana ouyenusanusn Onucanue

Cmyoenm O0emoncmpupyem coomeemcmeue 3HAHU, YMeHUll, HABbIKOG
npueeoeHHbIM 8 maoauyax nokazamensim, onepupyem
npuobpemenHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHSAem UxX 8
Omauuno cumyayusax nosvlueHnol croxchocmu. Ilpu osmom mocym Ovimb
00nyweHvl He3HauumenbHvle OUUOKU, HeMOYHOCMU, 3aMPYOHEeHUs NpU
AHATUMUYECKUX ONepayusx, nepeHoce 3HAHULl U YMEeHUU Ha HOvle,
HeCcmaHoapmHvle CUmyayuu.

Cmyoenm demoncmpupyem HenoaHoe cOOmeemcmeue 3HaHUl, YMeHUl,
Xopowo HABbIKOG NPUBCOEHHBIM 8 MAOIUYAX NOKA3AMENAM, TUOO UM OONYUjeHbl
2-3 necyujecmeeHnuvie OUUOKU.

Cmyodenm Oemoucmpupyem 3HAHUS, 8 KOMOPbIX 0C8eUjeHd OCHOBHAS,
Yooenemeopumenvrno | Haubonee saxicHas wacmv mamepuana, HO NpPU IMOM OONYUWEHA 0OHA
3HAYUMENbHAS OUUOKA UTU HEMOYHOCTb.

He e6vinonmen ooun unu  6Oonee 6udos  yueOHou  pabomei,
npeoyCMomperHHblX YueOHviM niaanom. CmyoeHm OemoHcmpupyem
HeNnoIHoe COOMEEeMcmeue 3HAHUL, YMEeHUll, HABbIKO8 NPUBCOEHHbIM 6
mabauyax nokazamensiM, OONYCKAIOMCSA 3HAYUMENbHble OWUOKU,
Heyoosnemsopumenvro . y
NposGIemcsi OMCYMCmeue 3HAHUL, YMeHUll, HABbIKO8 NO pAdy
nokasameineu, CMyOeHm UCHbIMbIBAen 3HAYUMENbHble 3ampyOHeHUs]
npu ONepupoOBaHULU 3HAHUAMU U YMEHUIMU NPU UX NePEeHOCe HA HOB8ble

cumyayuu.

DoHABI OIEHOYHBIX CPEACTB TIPEACTABICHBI B TPWIOKEHHH 2 K paboueit
porpaMme.
7. Y4deOHO-MeTOAUYeCKOe M HHPOPMAIIMOHHOE O0ecTevyeHre U CIUIIUHBI



a) OCHOBHAas JIUTepaTypa:
1. Cucrep B.I'., Jlarytkun M.I". IIponecchl u anmapatbl XUMUYECKOW TEXHOJIOTUH:
VuyebHoe mocodue. B 2-x yactax. — M.: Mockosckuii ITommrex, 2019 r. — 412 c.
2. Ilpaktukym mo kypcy IlpomeccoB W anmapatoB XMMHYECKON TEXHOJIOTHH:
yueOHoe mocobue mox pea. A.M.Kyrenoma, J[.A.bapanoBa. - 3-e wu3n.,
nepepadoranHoe, Mocksa, 2012. - 342 c.

0) J0MOJIHUTEIbHAS JIUTEepaTypa:
I. Tumonnn A.C. OCHOBBI KOHCTPYHMPOBAaHHSI M pacyera TEXHOJOTHYECKOTO H
NpUPOAOOXpaHHOrO obopynoBanusd: CropaBounuk. B 3-x Tomax.— Kaimyra:
N3parensctBo H. boukapesoit, 2001.
2. bopucos I'.C., bpeixo B.II., JdertHepcknii FO.M. u np. OcHOBHBIE mpoLIECCH U
amnmapaTthl XuMU4YecKoi TexHoaoruu: [locobue mo npoekTupoBanuio — 3-e uzg.— M.:
Anbsuc, 2007.- 493 c.
3. IlnanoBckuii A.H., HuxomaeB IL.U. Ilpomeccel u anmapaTbl XMMHYECKON H
He(TEeXUMUYECKON TEXHOJOTHH: YUeOHUK. — 3-€ u3., nepepad. u aom.-M.: Xumus,
1987.- 496 c.
4. IlaBnoB K.®., PomankoB IL.I'., HockoB A.A. Ilpumepsl u 3amauu 1o Kypcy
MIPOIIECCOB U aIIMapaTOB XMMUYECKOW TeXHOJOTHH: YdyeObHoe mocodue.— 10-e u3.,
nepepad. u pom. — JI.: Xumus, 1987.- 576 c.

B) MpOorpaMMHoe odecrieueHre U HHTePHeT-pecypchbl:

OcHOBHOe yueOHO-1aboOpaToOpHOE 000pYyAOBaHUE TEPEUHUCICHHOE B paszjese
«MaTepuaIbHO-TEXHUYECKOE 00eCIeueHrne TUCIUIUIMHBDY O0ECIICUeHO TPUKIIATHBIMA
MPOTrPaMMHBIMH TIPOYKTAMH JUTSI TPOBEACHHUS SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN H
NPEJICTaBICHUS PE3yIbTaTOB B YAOOHOM JUIS CTY/IEHTOB BH/JIC.

JlJis 3JEKTPOHHOTO TECTUPOBAHUS IO TEXHUYECKOMY 3aJlaHUI0 Kadeapsl Oblia
pa3pabotana crnenuanmsupoBanHass WEB—o06onoduka mo 6-Tu paszzgenam JIEKIIMHOHHOTO
Kypca (6 pyOeKHBIX KOHTPOJIEH).

[IporpammHoe oOecrnieyeHre BKIIIOYAET Y4eOHO-METOAMYECKHE MaTepuaibl B
AJIEKTPOHHOM BUJIE.

HuTepHeT-pecypchl  BKIIOYAOT JOCTYN K  DBJIEKTPOHHBIM  OMOIHMOTEKaM
yHuBepcuTeTa («YHuBepcuterckas 6mbnmoreka on-line» http://biblioclub.ru/index.php?
page=book blocks&view=main_ub), K 37I€KTpOHHBIM KaTaJIOTaM BY30BCKUX OHOIUOTEK
U KpynHermmx o6udamotex Mocksbl (http./window.edu.ru).

8. MarepuajibHO-TeXHHYECKOE O0ecredeHue JUCHUIIMHBI

[Ipy wm3yuyeHUM JAHHOW JUCHUMUIUIMHBI HCIOJIB3YIOTCS CIEIHAIM3UPOBAHHbBIC
y4yeoHbie 1adbopaTopun Kadeapsl «IIporecchl u anmapatbl XUMUUECKUX TTPOU3BOJICTBY
AB4108 u 4112, ocHaileHHbIC J1TaOOPATOPHBIMU YCTAaHOBKAMH, HEOOXOIWMBIMH JJIS
MIPOBEJICHHUS JTA0OPATOPHOTO MPAKTUKYMa:

- KUHETHKA IPaBUTAIMOHHOTO OCAXJICHMUS;

- punpTpytomas neHTpudyra;


http://window.edu.r/
http://biblioclub.ru/index.php?page=book_blocks&view=main_ub
http://biblioclub.ru/index.php?page=book_blocks&view=main_ub

- OIIpEJEIIEHUE 3aTPAT SJHEPTUH IIPU ITIEPEMEIINBAHUN B JKUJIKUX CPENAX;

- TUAPOIMHAMUKA TICEBIO0KMKEHHOTO CJIOS;

- TEMJI000MEH B MICEB/I00KUKEHHOM CIIOE;

- TETJI000MEH MEXAYy CUCTEMaMHU Map->KUJIKOCTb, KUIKOCTh-Ta3.

- TUIPOIMHAMUKA HACAJOUYHbIX KOJIOHH;

- THAPOJMHAMUKA TapeJIbuaThIX KOJIOHH;

- TETJIO-MAacCOOOMEH Ha KOHTAKTHBIX YCTPONCTBAX KOJIOHHBIX aIllapaToB;
- peKTU(UKAINOHHAS YCTAaHOBKA;

- UCCJIEIOBAHME MPOLIECCAa KOHBEKTUBHOM CYLIKU MaTEPHUAIOB.

Meroauyeckre Marepuaibl BceX J1aOOpaTOpPHBIX palbOT MPEJACTaBICHBI B
[Ipaktukyme mo kypcy IlporieccoB u ammapatoB XUMHUECKON TEXHOJOTHH. YueOHOe
nocobue moxa peaakuuet A.M.Kyrenoma, [[.A.bapanoBa. 3-e u3n., mepepaboTaHHOE,
Mockga. 2012. - 342 c.

9. MeToauyecKkue peKOMeHIAIUM JJIsl CAMOCTOSITEJIbHOM paGoThl CTY/I€HTOB

- OOs3aTenbHOE TMOCEUICHUE JICKIMK BeIyllero mnpenojaBarens. Jlekiuu -
OCHOBHOE METOJMYECKOE PYKOBOJICTBO TIPH H3YYCHUM JUCHUIUIMHBI, Haubolee
ONTUMAJILHBIM 00pa30M CTPYKTYPHUPOBAHHOE M CKOPPEKTUPOBAHHOE HA COBPEMEHHBIN
MaTepHas, B JEKIHUIX TIyOOKO W MOAPOOHO, apTyMEHTHPOBAHO W METOOJIOTHUCCKH
CTPOTO PacCMaTpPUBAIOTCS TJABHBIE MPOOJEMBI TEMBI, B JICKIUAX IAIOTCS pa3HbIC
MOJXO/BI K HCCIEAyeMbIM MpobieMaM; B pabOYMX KOHCIIEKTAaX JIEKIMHA KeIaTeIhHO
OCTaBIIATH TOJISI, HA KOTOPBIX BO BHEAYJUTOPHOE BPEMsI MOXKHO CJENaTh MOMETKU W3
y4e0HO-METOIMYECKOTO O0ECHeUeHus: [UIsl CaMOCTOSTENbHOM pPalbOThl CTyJEHTa,
JIOTIOJTHSAIOIIETO MaTepHall JIEKIMH, a TakKe IMOMETKH, MOAYEePKUBAIONINE OCOOYIO
BKHOCTH T€X WJIM MHBIX TCOPETUUCCKUX TIOJTOKCHHIM.

- IlonroroBka u akTuBHas paboTa Ha MpakTUYeCKUX 3aHATUsAX. [lonroroBka k
NPAKTUYECKUM  3aHATUSIM  BKJIIOYAeT MOpopabdOTKy  MaTepuasoB  JIEKIHH U
PEKOMEHIOBAaHHOM YueOHOM TUTEPATYPHI.

- IloaroroBka k mnabopaTopHbiM paboTam. JlaGopaTopHble 3aHATHS — 3TO
aKkTUBHas ¢opMa y4eOHOro TMpoiiecca, MPU TOJATOTOBKE K KOTOPOH OOydaromiemycs
HEOOXOMMO W3yYUTh OCHOBHYIO JIUTEpaTypy, O3HAKOMHUTHCA C JIOMOJHHUTEIHLHON
JUTEPATYPOU, 03HAKOMUTHCS C TEXHUKOW MTPOBEICHUS JTAOOPATOPHBIX PadoT.

- CamocTosTenbHas padoTa SIBISIETCS OJHUM W3 BUIOB y4eOHBIX 3aHATHH. Llenb
CaMOCTOATENLHON PabOThI — TPAKTUYECKOE YCBOCHHE CTYJICHTaMH BOIIPOCOB,
paccMaTpUBAEMBIX B MPOIIECCE M3YUEHUS NUCIMIUIMHBI. AYIUTOpHAS CaMOCTOSATEIbHAS
paboTa 1Mo JUCIUIIIMHE BBITIOJHSICTCS Ha YYeOHBIX 3aHATHSAX 1107 HEMOCPEICTBEHHBIM
PYKOBOJICTBOM TIPETOAaBaTeNsi U MO €Tr0 3a/JaHnio. BHeayuTopHas caMOCTOsATEIbHAS
paboTa BBINOJHSETCS CTYJCHTOM [0 3aJlaHUI0 TpenojaBareis, Ho 0e3 ero
HEMOCPEJICTBEHHOTO y4acThsl. 3aJaul CaMOCTOSITEIbHON paboThI CTyEHTA:

- Pa3BUTHE HABBIKOB CAMOCTOATEILHON YueOHOM paboThI;

- OCBOEHUE COJICP KaHUS JUCIIUILINHBI;

- yriryOJieHHue COIepKaHUs U OCO3HAHUE OCHOBHBIX MOHSATUN JUCITUTUTHHBL;



- HUCHOJIb30BaHME MaTepuana, COOpPaHHOTO U TMOJYYEHHOT0 B  XOE
CaMOCTOATENbHBIX 3aHATUH 1151 3()(PEKTUBHON MOATOTOBKH K 3a4€Ty U K3AMEHY.

Bunbl BHEayAUTOPHOM CaMOCTOSTENBHOM PaObOTHI:

- BBITIOJIHEHHME KYpCOBOTO IIPOEKTA;

- CaMOCTOSITENIBHOE N3YUYEHUE OTAEIbHBIX TEM JUCLUIUIVHBL

- IOJArOTOBKA K JICKLIIHOHHBIM 3aHATHUSAM;

- IOATOTOBKA K JJAOOpAaTOPHBIM paboTam;

- BBIINIOJIHEHHME JOMAIIHUX 3aJaHUM I10 3aKPEIVICHUIO TEM U PEIICHUIO TUIIUYHBIX
3a/1a4 U yIpaXHEHUM.

BaxxHOii dYacTbi0 CaMOCTOATEIBHOW pAaOOTHI SBISIETCS YTEHHE Y4eOHOW u
Hay4yHOH nuteparypbl. OCHOBHAs (PYHKIMS y4eOHUKOB — OPHUEHTHPOBATh CTYJCHTOB B
CUCTEME 3HAHWM, YMEHUU U HaBBIKOB MO JAHHON JMCLMIUIMHE, KOTOPbIE HEOOXOANMBI
OyIyIIUM CIIeIHAIUCTaM.

10. MeToguvecKkue peKOMEHIAUM sl IPenoJaBaTeJisi
-I'nyGokoe ocBOE€HHME TEOPETHUECKUX ACTIEKTOB TEMATHUKH Kypca, 03HAKOMIIEHUE U
nepepaboTKa JHUTEPATypPHBIX HCTOYHUKOB, COCTaBJIEHHWE CIIUCKA  JIUTEPaTyphl,
00s13aTEeIbHOMN ISl U3YUYEHUS U JOTIOJTHUTEIHHOM.

- PazpaboTka METONMKHM M3J0KEHHS Kypca: CTPYKTYypbl M MOCIEI0BATEIBHOCTH
U3JI0KEHMSI MaTepHalia; COCTaBICHUE TECTOBBIX 3aJaHUil, KOHTPOJIbHBIX BOIPOCOB.

-PazpaboTrka MeTOAMKM  TPOBEACHUS U  COBEPIIEHCTBOBAHHE  TEMaTHKU
MPAKTUYECKUX padOT; UCTIOIB30BAHKE B MPAKTUKYME PEAIbHBIX TAHHBIX.

-PazpaboTka METOIMKM CaMOCTOATENbHON padOThl CTYAEHTOB; IOCTOSHHAs
KOPPEKTUPOBKA CTPYKTYPbI, COJIEpKaHUs Kypca.



ITpunoxxenue 1.

CprKTypa H COACPKAHUEC TUCHHUIIIINHBI «OCHOBBI TeXHOJOTHYECKHX nmpomeccoB» 110 HAIIPABJICHHUIO IIOATOTOBKH

19.03.01 «buoTexHoJOrus»
(0axkanaBp)

Buabl yueOHoli padoTsl,

Buanl camocTosiTe ILHOM DopMmbl
c BKJIIOYAsl CAMOCTOSITEJIbHYIO
o = ¢ padoThI aTTecTanu
5 5 F padoTy CTyIEeHTOB,
Paszpnen ) g CTYJAECHTOB U
E o 5 H TPYA0EMKOCTDb B yacax
q
n/n 1S = < Pede
JI I/C | Jla6 |[CPC | KCP | K.P. | KL | PI'P K/p ) 3
par
Ilpeomem, 3a0auu u ponv Kypca.
Kiaccudukanum 0CHOBHBIX
1.1 | mporeccoB 1o crnoco0y opraHuzanuu | 5 1 2 10
MIPOLIECCOB U IO 3aBUCUMOCTHU UX
apaMeTpoB OT BPEMEHHU.
Cemunapckoe 3ansamue «OCHOBHbIE
1.2 | KNHETHYECKUE 3aKOHOMEPHOCTH. 5 1 10 +
MaTtepuanbHbli U TEIJIOBOW OaslaHCy
YpaBHEHUS THIPOMEXAHUKH BSI3KOM
1.3 | gecsxumaemoit JKUJKOCTH. S 2 2 10 +
14 Qunvbmposanue. MatepruaibHbIN 5 3 5 10 4
: OanaHc.
Cemunapckoe sauamue
«DWIBTPOBAHUE»
1.5 P N 5| 3 2 10 | + +
Brigaua 3aganus Ha KypcoBoi
IIPOEKT.
Kunernka neHTpoOEeKHOTO
¢unbrpoBanus. Konctpykunu u
cXeMa pacueTra QUIbTPYIOINX
1.6 p ¢ py*rout 5 4 5 + N
HEHTPUPYT.
Ocaoicoenue. Kunetnka
IIEHTPOOEIKHOTO OCAKICHHUS.




1.7

Tlcesoooorcusicenue: OCHOBHBIE
ITOHSATHA, 0051aCcTh IIPUMCECHCHUS.

1.8

Jlabopamopnas paboma
«'maponunamuka
TICEBJIOOKIDKEHHOTO CIIOSD»

10

1.9

Tennosuwle npoyeccal. OcHOBHBIE
IMOHATHA U OIIPCACIICHU.

1.10

CeMMHapCKoe 3arAmue
«TemnonpoBOIHOCTB, TEIIOOTAAYA.
Onpenenenne cpeHei ABMKYILIEH
CHJIBI TCIJIOBBIX IMPOLCCCOB.

1.11

KonnencarooTBouuKy.
MHOT0X0I0BBIE TEINIOOOMEHHUKH.
CxeMa TeXHOJIOTMYECKOr0 pacuera

IMPOMBIIIJICHHBIX TENI000MEHHUKOB.

1.12

Konoencayus. TloBepxHOCTHAsI
KOHJIEHCAIINS U KOHAECHCALUS
CMEIIEHHEM.

MaTtepuaibHbIN 1 TEMJIOBOM OanaHc.

10

1.13

OO0mast 1 mose3Hast pa3HOCTh
TEMIIEepaTyp.

11

1.14

Cemunapckoe 3auamue
«KoHnnencanus. BeimapuBanuey

11

1.15

Maccoobmernnvle npoyeccoi:

12

1.16

Abcopbyus. OnpeneneHus u
00JIaCTH IPUMEHCHUSI.

14

1.17

Pexmudgpuxayus. Knaccuduxanms
KUAKUX OJHOPOHBIX OMHAPHBIX
cMmecei.

15

1.18

Oxempaxyus. OO1UE CBEICHUS.
PaBHOBecue B cuctreMax KUOKOCTh-
KUJKOCTb.

16




1.19 | «Cymkay. Cemunapckoe 3auamue 5 17 5 +
Aocopbyusn. O61IME CBEACHMS.
1.20 | Honoobmennvie npoyeccol. Peakumn 5 18 7 +
HOHOOOMEHA.
3amu
1.35 Ta
KI1
®opma aTTecTaluu
Bcero yacoB no aucuumnjinHe 144 132 +




[Tpunoxenue 2
K pabodeii mporpamMme

MMHHUCTEPCTBO HAVKH U BBICIIEI'O OBPA30OBAHMS POCCHUIMCKOI OEJIEPALIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXK/IEHWE BBICIIEI'O OBPA30OBAHVA

«MOCKOBCKHUH NOJJUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noaroroku: 19.03.01 buorexHonorus
OIl (npogpunv): «buomexnonozusi»
@Dopma obyuenus: 3a04HaAA
Buo npogheccuonanvroii dessmenvHoCmu: HAYYHO-UCCAC)08AMENbCKAS

Kagpeopa: Ipoueccwi u annapamoi xumuyeckou mexuoio2uu

@OH/] OUEHOYHBIX CPE/ICTB

110 THCHHUIIVIHHE

«OCHOBbL MEXHON02UYECKUX npouyeccosy

Cocras: 1. [Taciopt poHaa OIIEHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEJICTB:
- MeMAamuKa Kypcogulx npoeKmos

- npumep 3a0anus Ha Kypcosoll NpoeKm

- mpebosanus Kk oghopmieHuro 1abopamopHsix pabom
- KOMNIEKM KOHMPOIbHLIX 3a0a4 01 CAMOCMOSAMENbHOU pabombl
- npumepwvl 3a0anuil 0 MecCmupo8aHus
- 80NPOCHL 0151 NOO2OMOBKU K MECMUPOBAHUIO
- npuMepbl IK3AMEHAYUOHHBIX OUIEMO8

Cocmaeumenu:
Ilupoeosa O.B.
Cuoenvruxoes U.H.

Mockea, 2021 200



IIOKA3ATEJb YPOBHS COOPMUPOBAHHOCTU KOMIIETEHIUI

Tabauua 1

OCHOBbI TEXHOJIO'HYECKHUX IIPOLIECCOB
DI'OC BO 19.03.01 «buomexnonozusn»
B mporecce 0cBOEHUS 1aHHOM TUCHUILIMHBI CTYyI€HT GOPMUPYET U IEMOHCTPUPYET CIAEAYIOLIUE
Oouiekynomypnule u npogheccuoHanbHble KOMNEMEHUUN
KOMIIETEHIINH hIepequL KOMIIOHEHTOB Texnosorus  @opma CreneHu ypoBHeii 0CBOeHHS KOMIIeTeHIM I
MH-  |®OPMYJIMPOB- dopMHpPOBaH  (OLEHOYHOIO
JIEKC KA s cpeacTBa**
KOMITeTEeHI Uil
OK-7  |CnocoGHOCTB K 3HATH: ba3zoevtit yposens
CaMOOpPraHU3allui U |® CTPYKTYpY I103HABATEIbHON nabopaTopHbIe KII - 3HaeT CTPYKTYpy MO3HABATEIbHOM
CcaM000pa30BaHUIO NeSITeNIbHOCTH, 3aHATHUA, PK JIESITEIBHOCTH, YMEET CTAaBUTh LIEJIN U 3a7a4n
yMeTb: CaMOCTOSITEIIb- JIP npodeccuoHanbHOro caMoo0pa3oBaHuUsl, BIAJAEET
® CTaBUTH LIEJIH U 33J1a4U Has pabora, CP HaBBIKaMU TMIOUCKA METO/I0B PEIIEHUS
po¢eCcCUOHATLHOTO KypCOBO€ PT MIPAKTUYECKUX 3a1a4.
camo00pa3oBaHus; IIPOEKTHUPO- Ilogvimennsiit ypoeens
BJIAJIeTh: BaHUE. - ymMeeT popMyIUpOBaTh MPOOIEeMbl, BOZHUKAIOIINE
® HaBbIKAMH ITOMCKA METOJIOB [IPY CaMOCTOSITEIbHOM U3y4YE€HUU MaTepuaa,
peLIeHUs IPAKTUYECKUX 3a]ay. MOKMCKE METOOB PeIlIeHus 3a]1a4, CIOCOOEH ¢
pelaTh 3a7a4n NOBBIIIEHHOMN CII0KHOCTH,
AHAJIN3UPOBATh MOIYYEHHYIO HH(OPMALIHIO,
MEPEHOCUTH 3HAHUs Ha HOBbIE, HECTAHIaPTHHIE
CUTYaI1H.
K-8 CriocoGHOCThIO 3HATh:
paboTarh C HAyyHO- |® (PU3UYECKYIO CYIIHOCTb, JIEKLUH, KII bas3oewtii yposens
TEXHUYECKOMN MEXaHHU3M 1 MaKpOKUHETHKY nabopaTopHbie PK - 3HaeT (PU3MUECKYIO CYIIHOCTh, MEXAHNU3M U
uHpopmanuei, OCHOBHBIX IIPOILIECCOB; 3aHATHA, JIP MaKpOKHHETHKY OCHOBHBIX IIPOIIECCOB, O0IINE
HCIIOJIb30BaTh ® o0mI1e 3aKOHOMEPHOCTH U CaMOCTOSITENb- CP 3aKOHOMEPHOCTHU U 3aBUCUMOCTH, HEOOXOUMBbIE
pOCCHUICKHN 1 3aBHCUMOCTH, HEOOXOIUMBIE 1S | Has padoTa, YO JUIsl pacyeTa TUIOBBIX ITPOLIECCOB U aIllaparos,
MEXTyHapO HbII pacuera THIOBBIX MTPOLIECCOB U | KypCOBOE PT IIPUHLIMIIAATIBHBIE CXEMBI IIPOBEACHNS OCHOBHBIX
OTIBIT B anmnaparos; IIPOEKTHUPO- JK3aMeH IIPOLIECCOB, YCTPOMCTBO TUIIOBOM amnmapaTyphl,
npodecCHoHaNbHON  [® MPUHIUIHAIBHBIE CXEMBI BaHUeE. YMEET PaCCUUTHIBATh U IPOEKTUPOBATH
NESATEIBHOCTH. IIPOBEJIEHUS] OCHOBHBIX




MIPOLIECCOB, UX JIOCTOWHCTRBA,
00J1aCTH IPUMEHEHUS;

® yCTPOMCTBO TUIIOBOM
anmnapatyphbl, IPUHIIMIIBI €€
paIMoOHaIHHOTO UCTIONBL30BAHUS,
METO/Ibl pacuera ONTUMAaIbHBIX
pa3Mepos;

® criocoObl HHTEHCH-(PUKAITNH
TEXHOJIOTHYECKUX TPOIIECCOB;

yMeThb:

- paCCUUTBHIBATH U NIPOCKTUPOBATH
YCTaHOBKH JJIsI IPOBEICHUS
TEXHOJIOTHYECKUX TPOIIECCOB;

BJIA/J1ETh:

® HaBbBIKAaMHU BI:I60pa TUITOBBIX
anmnapaToB JJIsl OCYIIECTBICHUS
PAa3JIMIHBIX TPOLIECCOB

YCTaHOBKHU I IPOBEACHUSA TEXHOJIOTMYCCKUX
MponeccoB, BJIaACCT HABbIKAMU BBI60pa THUIIOBBIX
amnmnapaTtoB IJid OCYIICCTBIICHUSA PA3JIMYHBIX
TCXHOJIOTUYCCKUX ITPOLCCCOB.

Hogvtuennulit yposens

- ymeeT popMyITUpPOBATEH MPOOIEMBI,
BO3HHKAIOIIKE MPU BEIOOPE anmapaTypHOTo

o opMmIIeHHs] TEXHOJIOTUYECKOTO Mpoliecca,
CHOCOOEH C TOMOIIbIO HAYYHO-TEXHUYECKOM
nH(bOpMallMU penaTh 3a1a4u MOBBIIICHHOMN
CJI0)KHOCTH, aHaJIM3UPOBATh TEXHUYECKUE BO3-
MOKHOCTH 000PYIOBaHHUSI, IEPEHOCUTH 3HAHUS
Ha HOBbIE, HECTAHAAPTHBIC CUTYAIINH.

IIK-9

CIIOCOOHOCTBIO
MPOBOAUTH
CTaHJapTHBIC u
cepTU(UKAITUOHHBI
e UCIIBITAHUS
CBIPbS, TOTOBOM|
POIYKIINHU 17|
TEXHOJIOTUYECKUX
ITPOLIECCOB

3HATD:

® [IPUHIUIIBI MATEMATH-YECKOTO
ONMCaHMS SBJICHUIN NIEPEHOCa,
POJIb 3TOTO ONMCAHUS B aHATIU3E
Y pacueTe OCHOBHBIX IMTPOIIECCOB;

® OCHOBBI (PU3NUECKOTO
MOJIETTMPOBAHHUSI IIPOLIECCOB;

® OCHOBHbBIE€ METO/IbI IPOBEIACHUS
9KCTIEPUMEH-TATBHBIX
HCClIeJOBaHUHI

yMeTh:

® [IJJAHUPOBATh U MPOBOAUTH
AKCTIEPUMEHTAJIbHBIE
HCCIIeJOBAHUS

BJIAJETh:

® MeTofamMu 00paboTKH
SKCTIIEPUMEHT. JAHHBIX.

TIeKITUH,
nabopaTtopHbie
3aHATHS,
CaMOCTOSTEIb-
Has pabora.

JIP
CP
YO
PT
3a4er

ba3zoewtit yposens

- 3HAET MPHUHIUIBI MATEMATHUYECKOTO
OMUCaHUS SIBJICHUN NIEPEHOCA, OCHOBBI
(hU3UYECKOTO MOIECTUPOBAHUS TTPOIIECCOB,
OCHOBHBIE€ METObl IKCIIEPUMEHTAIIbHBIX
HICCIICAOBAHNM B XUMHYCCKOM TEXHOJIOTUH,
yMEET IUIAHUPOBATh U MTPOBOJIUTH
AKCIIEPUMEHTHI, BIQICET METOJaMHU
AKCIIEPUMEHTAIbHOM 00pabOTKU JaHHBIX.
Hogvtuennulit yposens

- CIIOCOOEH aHATM3UPOBATh TEXHHUECKUE
BO3MO>XHOCTH 00OPYIOBAHWSI JIJISI €TO
MOCIIEAYIOLEN MOJEPHU3ALNH C IENIBIO
MTOBBIIICHHS TIPOU3BOIUTEITLHOCTH, BJIa/IEET
TEXHUKOU TJIAHUPOBAHUS U TIPOBEICHUS
AKCIIEPUMEHTa, METOAaMHi 00paboTKH
JKCIEPUMEHTAIIBHBIX TaHHBIX

- COKpalCHus (POPM OLCHOYHBIX CPEACTB CM. B IIPHUIIOKCHHUHU Z K .
Ny 2k PII




Tabmnuma 2

Hepeuenb OUCHOYHbBIX cpe()cme no 0ucuunﬂuue
((HQOLI‘BCCbl U annapamaul XuMu4ecKux npou3eo00cmae)

HaumenoBanue [IpencraBnenue
gé OHCHOTHOIO  Kparkast XapaKTEPUCTHKA OLIEHOYHOTO cpejcta OUCHOUHOTO CPENCTBA B
CpeACcTBa dOC
KoHeuHBI MPOAYKT, MOJydYaeMblil B pe3yJb-
TaTe BBHIMOJIHEHUS KOMILIEKCAa Y4eOHBIX U
. HCCIEeA0BaTeNbCKUX  3anaHui. [lo3BossteT
1 Kypeooii poekr OLICHUTh YMEHHUs OOYyYarolIUXCs CaMOCTOSI- TeMat MRAMBUNYEHEIX
(KII) MIPOEKTOB
TEJBHO paccumTath OCHOBHOE "
BCIIOMOTaTeNbHOE o0opyaoBaHue TUTST
TEXHOJIOTHYECKOTO MPOIIecca.
) PyOexHbIit KoHTposb| CpelcTBO MPOBEPKU YCBOEHUS JIEKIIMOHHOTO [Tpumeps! TeCTOBBIX
(PK) Kypca 110 W3y4aeMbIM IPOIeCCaM. 3a/1aHuH.
JlabopaTopHbIe VYCTHBIN onpoc MO MpeaMeTy HCCIeA0BaHUs, TpeGoBanust k
paboThI NpoBEepKa pabodel TeTpaau ¢ MOATOTOBKOW K | odopmileHUI0 paboueit
3 (JIP) nmabopaTopHOH pabore, MIPOBE/ICHHE TeTpaau Npu
(YO) 71a00paTOpHOM padoTHI, 00paboTKa | MOArOTOBKE U 3aIlUTE
(PT) PE3yJIbTAaTOB U 3alllUTa JJaOOpaTOPHBIX padoT. 1a00paTOPHBIX paboT
CamocrosTenpHas CpenCTBO  NPOBEPKH  yMCHHMI NPHMEHATS KommtekT KOHTPOIBHBIX
4 Sota MIOJIyYeHHbIE TEOPETUYECKUE 3HAHUA JUIS 14 110 DABTHAHBIM
pa A p
(CP) pelIeHHs TPAaKTUIECKUX 3a7ad M0 pasesiamMm mpomeccam.

JAUCHUIIINHBI.




IIpunoxenune

OpuneHTHPOBOYHAS TEMATHKA KYPCOBBIX NPOeKTOB Ha Kadeape [TAXT

Ne OcHOBHBIE anmaparsl, pEKOMEHAYEMbIE HA KOHCTPYKTHUBHYIO
Paznen kypca
pa3paboTKy

Qunsmpytouee 060pydosanue:

(¢punbrp-npecc kamepusie, DITAKM, 6apabanHbie BakyyM-
(buIBTPHI)

Llenmpughyeu (oTCTOVHBIE U (DUIBTPYIOIINE, ITHEKOBBIE,
CBEpXUEHTPU(YTH, TAPEIbUATHIC CETIapaTOpPhI).

'uapomexaHUYeCcKHe
MPOIIECCHI

MHnozokopnycHele gbinaphsie ycmanogku (C €CTeCTBEHHOM U
2. TeIIoBbIe IPOLECCH NPUHYAUTEILHOU HUPKYJISLUEN pacTBOpa Pa3IMyHOTO
UCTIOJTHEHUSI U TUIIOB)

Pomopnuie svinapnvle annapamoi

Abcopdoyuonnvie ycmarosxku (IUICHOYHBIC, TapEIbYaThIE,
HacaJI0YHbIE, POTOPHBIC)

Pexmugurayuonnvie ycmanosku 11 pa3ieieHus OMHAPHBIX
cMecel (TapebuaThie ¢ Pa3HbIM TUIIOM TapesioK, HACAJI0K U
Jp.).

OxcmpakyuonHvle yemanosku (paclbUTUTEIBHBIC,

3. MaccoobmeHHbIe HacaJI0YHbIE, TapeIbyaThie, MyJIbCAIIMOHHBIC, IICHTPOOCIKHBIC)
(muddysuonnsre) nporeccel | Cywunvivie yemarnosku (6apabaHHbIE, PACTILLIMTENBHBIE,
CIHpAJIbHBIC, C TICEBIOOKIKEHHBIM CIIOEM, ITHEBMATHUECKHUE )
Kpucmannuzamopul (M30ruapuveckue, H30TEPMUIECKHE,
BaKyyMHbIE, C KJIacCU(DUKAIIUEH KPUCTAIUIOB)

Aocopbepul (¢ HETIOABWIKHBIM, IBYXKYIITUMCS U
TICEBIO0KIKEHHBIM 36PHUCTBIM MATEPHUAIIOM )
Cybnumamopwi

BcnomorarenbHble anmaparsl:
barapelinbie HUKIOHBI
I'mapouukIoHb
["a30KuAKOCTHBIE cenapaTophbl
OTCTOWHUKH HENPEPHIBHOTO NEHCTBUS
[Ip1eBBIE IEHTPOOEKHBIE CETapaToOphl
barapeiinpie punbTpsI
OneKTpoPUILTPHI
KoHzeHcaTopsl TOBEPXHOCTHOTO TUIIA
Konzaencarops! cmemeHus
TennooOMEeHHHUKH Pa3IMYHOTO THMA (XOJIOAMIBHUKH, TOIOTPEBATENN, HCTIAPUTENHN U T.J.)




MOCKOBCKHUM MOJIUTEXHUYECKAW YHUBEPCUTET

Kagenpa «IIponecce u anmapatsl YTBEPXIAIO
XUMHYECKON TEXHOJIOTHI 3aB. xadenpoii
3AJAHUE

HA KypPCOBO# NMPOEKT

Crynenry Tpynnbi_

1. Tema paGoTbl M HMCXOJAHBbIE AaHHbIe. PaccunTarh 3-XKOPIYCHYIO BBINIAPHYIO YCTAHOBKY JIJIst
BBITIapuBaHus BojgHOTO pactBopa NaOH mnpousBoautensHocThio 8000 KI/4 1O HCXOJIHOMY
pactBopy. Hauanvnas xonuentpamus — 10 % macc., koneunas - 40% wmacc. TemriepaTypa pacTBopa
HauanbHas 20°C. PacTBop nmoaaeTcs B MEPBBIA KOPITYC IIPU TEMIIEPATYPE KUIICHHUS.

2. 3ajaHue Ha CeHUHAJbHYIO pa3padoTky. [laBieHue rperouiero napa 6 atm.
Tun annapara - ¢ BBIHOCHOU I'PEIOIIEH KAMEPOW.
OcrarouHoe naBieHue B konaeHcarope — 0,1 atm.
Temmnepatypa oxnaxaatomei Boast — 12°C.

3. IlepedeHb 00s13aTEJBLHOI0 rpa)uYECcKOro MaTepuaJa:

1. TexHosornueckasi cxema yCTaHOBKH C TOYKAMU KOHTPOJIA.
2. BeinmapHo# anmapar ¢ y3Jiamu.

4. PexoMeHayemasi JIUTEPATypa U MaTepPHUaJIbl

1. IIpakTuxym o kypcy IlporeccoB u annmapaToB XUMUYECKOW TEXHOJIOTHU: yueOHOE ocodue Mo
pen. A.M.Kytenona, /[.A.bapanosa. - 3-e u31., nepepadorantoe, Mocksa, 2012. - 342 c.

2. A.H.Ilnanosckuii, I1.M.HukomaeB. «IIporecchl n anmapaTtbl XUMHYECKOH U HEPTEXUMHUYECCKOMN
TexHouorum». M., «Xumusy, 1987r.

3. TumonuH A.C. OCHOBBI KOHCTPYHUPOBAHHUSI U pacueTa TEXHOJIOTUYECKOTO U MPUPOI0O0XPAHHOTO
obopynoBanusi: CripaBounuk. B 3-x Tomax.— Kanyra: M3garensctBo H. boukapesoii, 2001.

4. bopucos I'.C., bpsikoB B.II., IpitHepckuii FO.W. u ap. OCHOBHBIE POLECCHI U anapaTbl XUMHUYECKON
texHonoruu: [locobue no npoexkrupoBanuto — 3-¢ u3a.— M.: Anbstae, 2007.- 493 c.

JlaTa BBIIAYM 3a1aHUSA

CpOK CAAY4 3AKOHYCHHOI'0 MPOEKTA

Cryaenr

PykoBoaurennb




TpetoBanusa Kk opopMJIeHNIO Pa00Yeld TETPAJAM CTYAEHTA 10 MOAT0TOBKE

K JIa00pPAaTOPHBIM padoTam

IToaroroBka k Ha60paTOpHOﬁ pa60Te AOJIKHA COACPKATh:

1. Ha3Banue nabopaTopHoii paboTHI.

2. lens mabopaTopHOi pabOTEHI.

3. Kpatkuii KOHCIIEKT TEOPETHUECKOM YacTH C BHIBOJOM PACUETHBIX (POPMYIL.
4. PUCYHKH CX€M YCTAaHOBOK M OCHOBHBIX amapaToB.

5. ITops 10K BBIIOIHEHUS 1AOOPaTOPHBIX PadoT.

6. TaOmuip! U1 3aHECEHUS DKCIIEPUMEHTAIbHBIX TAHHBIX.

JlaGopaTopHasi pabGOTHI K 3aIIUTE JOJDKHA CONEPKATH:

1. PacueTs! 110 SKCIICPUMCHTAJIbHBIM JaHHBIM.

2. Tabnu1el ¢ pe3yJpTaTaMH pacueToB IO UCCIEIOBAHHOMY MPOIIECCY.
3. 'padmdeckoe mpeIcTaBICHHE YKCIIEPUMEHTATBHBIX TaHHBIX.

4. BbIBOJIBI IO TPOBEJAEHHOMY MCCJIEIOBAHUIO Mpoliecca.



KoMILIeKT KOHTPOJBHBIX 32124 JJI1 CAMOCTOATEALHOM padoThl cTYaAeHTOB (CP)

3anauva:

Onpenenuts  IuaMeTp  MEXaHU3UPOBAHHOTO  OTCTOMHMKA  HENPEPBIBHOIO  JNEHCTBUS
Mpou3BOAUTENBHOCTEIO 40 T/4 BOAHOW cCycmeH3uu, coaepxkamend 5% (macc.) dYacTHIl Tecka ¢
wioTHOCTBIO 2600 kr/m°. Haumenbimii aumamerp uyactuir 8 MkM. OcaIeHHE OCYIIECTBIAETCS B
JIAMUHAPHOM peXuMe. J[MHaMuYecKas BA3KOCTh Boasl — 107 Ila - ¢.

3agava:

Onpenenuth MakCHMaJbHYIO CKOPOCTh OCa)JE€HHS TBEPIbIX YacCTUI[ JAUAMETPOM 2 MKM B
orcroitnoi nentpudyre. Ilnoraocts xuakoctu 1000 kr/m’. JluHamudeckuii KOS(PPUIHMEHT BA3KOCTH
xuaxoctr 1 - 107 Ia- ¢, mIoTHOCTs TBepABIX yacTul 2500 Kr/M?, quaMeTp poTopa eHTpudyru paseH 1
M, 4aCTOTa BpallleHusi poropa n = 3,6 ¢”'. PexUM OCaKIeHUs — JIAMUHAPHBIIA.

Bo ckonpko pa3 ObicTpee MNpPOU3OWIET OCAXKICHHE MAHHBIX YacTUIl B LEHTpudyre, yem B
OTCTOMHHKE?

3anauva:

Omnpenenuts MaccoBYIO IPOU3BOAUTENLHOCTh [0 CYCIEH3UM, (QUIBTpATy M OCaJIKy
¢unbTpyromed UEeHTPUPYTH NEPUOIUYECKOro JAEWCTBUSA 3a LMKI (OIHY 3arpy3ky) M paccuuTarb
HEeHTpOoOeKHbIH (akTop (paxkTop pasznenenus). Pazmeprsl 6apaGana nentpudyru: auamerp 800 mm,
BHYTpeHHui auamerp Gopra 400 MM, Bbicota 600 MM. ITnmotHocTs cycnensun 1300 kr/m®. CkopocTs
Bpamenus 800 o6/mun. Konuenrtpamus TBepnoit ¢assl B cycnensuu 40% (macc.), BIQKHOCTh OCaaKa
30% (macc.).

3agava:

Onpenenuth MaccoBblii U OOBEMHBIM pacxo] OCBETJIEHHOM JKHJIKOCTH W Ocajka IpH
orcrauBanuu 100 T/4 BOAHOM cyclieH3uu, cojepxkamen 5% (Macc.) 4acTUll ecka ¢ MIOTHOCThI0 2600
xr/m’. KonnenTpanus gactun B ocagke — 60% (Macc.), OCBETIIEHHAs KUIKOCTh HE COAEPIKUT TBEPIBIX
YaCTHULL.

3anauva:

Onpenenuths CpelHIO OOBEMHYIO IPOM3BOAUTENBHOCTh PAMHOTO (UIBTp-Ipecca IO0
¢unsTpary, umeromiero 40 pam pasmepom 1000x1000x40 mm kaxmas. Koneunslii mepenaa gaBiacHUs
npu pusrpoBanuu AP = 0,6 MIIa. ConportuBiieHre GuibTpyromei neperopoaku Ry = 3-10° H- c/m’.
VaensHoe comnporuienue ocanka 3,6 - 10" H- ¢/m*. OtHomenne o6beMa ocajska K 00beMy (GuibTpara
0,2. Bpems BcriomoraTellbHbIX Olepaluil U IPOMBIBKE B CyMMe cocTaBiisieT 30 MUHYT.

3anauva:

[IpouzBonuTensHOCTh OapabaHHOTO BakyyM-(puibTpa 400 Kr/4 BOAHOI cycrieH3uu, coiepralieit
12% (macc.) TBepmoi dasbl ¢ mioTHOCcThI0 2200 Kr/M’. BraskHocTs mosy4enHoro ocaaka 20% (macc.), a
conepxanue TBepaou (asel B puabrpare 0,05% (macc.). OnpenenuTs NpoU3BOJUTEIBHOCTh (PUIBTPA
10 0CaJIKy U QUIBTPATY.

3agava:

Onpenenuth aAuaMeTp LUKIOHA, B KOTOpOM ouMinaercs oT neuid 300 Kr/4 JbIMOBBIX Ta3oB.
Kosdpuuuent conporusnenus nukiaona =105, ornomenue Ap/p, =750 m*/c*. IIIOTHOCTD JBIMOBBIX
razoB .= 1,2 kr/m’.

3agava:

Paccunrarh yucio 3yneMeHTOB OaTapeiHOro LUKIIOHA, MpeAHa3HaueHHOro ajs ouuctku 7800
M’/4 rasa or mbuid. [lepenan naBienus Ha nukioHe pasen 400 IMTa. KodpduiMeHT ruapaBinaeckoro
conportupnenus snemMenta & = 90. Jlmamerp snementa paser 150 mm. ITnoTHOCTS rasza pasna 0,6 Kkr/m’.

3anauva:

Onpenenuth  MHTEHCHUBHOCTb  MEPEMEIIMBAHUS W MOIIHOCTb, IOTpEOIsieMyl0  INpH
nepememuBanuu 250 11 cpenpl Memankoil quamerpom 200 M, eciid ynciao o0opoToB Memanku n = 600
00/MHUH., TUIOTHOCTh MepeMeInuBaemMoii cpeabl paBHa 1000 Kr/M’, a KpUTEpHA MOIIHOCTH MELIAJIKH
(MoauduIpoBaHHbINA KpuTepuil Ditnepa) Ky-10.

3agava:



Temneparypa xugkoctu B Temnooomennuke 83°C, Temmeparypa HapyxkHoro Bosmyxa 20°C.
Tonmmua creHkn TtemwiooOMeHHMKa 20 MM, TOJIIMHA CJIOS  TEeIIoBOM m3osAuuud 50 MM.
TemnonpoBonHocTh creHkH 4 Bt/m - rpan. KoagduimeHt temnooTnayu oT KUAKOCTH K BHYTPEHHEH
cTeHke ammapara coctaBiger 100 Bt/m-rpan, a oT OBEpXHOCTH H30JIALUHU K HApYKHOMY BO3ayxy 20
Bt1/m - rpaa. OnpeaenuTs TEpMUYECKOE CONPOTUBIIEHUE TEIUIONEPEauH, IIOTHOCTh TEIJIOBOIO MOTOKA,
Pa3HOCTb TEMIIEPATYP MEXK1Y BHEIIHUM CJIIOEM M30JIALIUU U HAPYKHBIM BO31yXOM.

3agaua:

Omnpenenuts pacxoj rpetwouero mapa (maasnenue 0,4 MIla) u moBepXxHOCTH TemIooOMeHa
nojorpesarens, B KoTopom HarpeBaercss 1200 kr/u cmecu dramona u Boasl ot 10°C mo  80°C,
Tem10eMKoCcTh cMecH 3,4 kJIx/kr - rpaa. Koadduuuent tennonepenaun 700 Bt/m - rpa.

3agaua:

Bopsnoit map B xomuuectBe 8000 kr/u mpu Bakyyme 0,07 MIla koHzmeHcupyercss BOJOH B
KOHJICHCATOpE CMEIIeHUs1 ¢ OapoMeTpruyeckor TpyOoil. HadanbHaas TeMmepaTtypa momaBaeMoit Boabl 12
°C. Temmeparypa cMecu KoHzeHcara U Bojabl Ha 8°C Hike Temmeparypbl napa. Onpeenurs pacxoj
OXJIQXIAIOIIEH BOJIBI U BHICOTY THAPABINYECKOTO 3aTBOpPA B 0apoMeTpruiIecKon Tpyoe.

3agava:

B oxHokopnycHoil BeimapHoii yctaHoBke ynapusaetcst 10000 xr/u BogHoro pactBopa KOH ot
HavanpHOM KoHLeHTpamuu 4% (macc.) 10 koneuHou — 36% (macc.) mpu nanenun 0,02 MIla. Haittu
KOJIMYECTBO YNapUBAaE€MOW BOJIbI U IOJIE3HYIO PAa3HOCTh TEMIIEPATYp, €CIU JaBJICHHUE TPEIOIIEro mapa
0,3 MIla. BenuuuHa TeMIeparypHbIX HOTEpb 3a c4eT ruapocratuieckoro sddekra 6°C, dusuko-
xumuueckoi penpeccun 20°C.

3amaua:

B Bemapnom ammapate nop nasiaenueM 0,02 MIla ymapuBaercs 7000 kr/4 BOIHOTO pacTBopa
NaOH ot HauanpHOU KOHIEHTpanuu X, = 6% (macc.) 1o X.= 30% (macc.). JlaBneHnue rperolero napa
0,4 MIla. Ompenenurs MOBEPXHOCTH TEINIOOOMEHA, €CIM CyMMa TemreparypHeix mortepb 18°C, a
K03(DPHUIMEHT Terutonepenaun ot napa K pacrsopy 900 Br/m” - rpaa. TeruioBble NOTEPH HE yUUTHIBATE,
[Ipu pacuere TEmIOBOM Harpy3ku CYUTATh, CTO TEIUIO TPEIOIIEr0 Iapa pacXoAyercs TOJbKO Ha
o0pa3oBaHUe BTOPUYHOTO Mapa.

3agaua:

B TpexkxopmnycHo#i BakyyM-BbINIapHOH ycTanoBKe ynapuaetcs 900 kr/4 BogHoro pactsopa KOH
oT koHueHtpamuu 4% (macc.) no 36% (macc.). OcraTtounoe naBineHue B kKonaeHcatope 0,02 Mlla,
nasinenue rperouiero napa 0,8 MIla. OnpenenuTs  KOJIMYECTBO BBIAPEHHOW BOJBI U IOJIE3HYIO
pa3HOCTh TEMIIEpaTyp, €CJIM CyMMa BCEX TEMIEPaTypHBIX MOTEPb paBHA: 3a CYET TMIAPOCTATUYECKOTO
sdpexra B kopmycax — 12,5°C, 3a cuer ruapoauHamuueckoi nenpeccun -3°C, QU3MKO-XUMUUECKON
nenpeccuu - 23°C.

3agava:

Onpenenutb pacxoj CEpHOW KHUCIOTHl I OCYLIKM BO3JyXa MpH CIEAYIOLIUX JIaHHBIX.
[TpousBoauTeabHOCTh CKpyOOepa 500 M’/4 (cuMTas HA CYXOM BO3IyX NPH HOPMAJIbHBIX YCIOBHSAX).
HauaneHoe conepskanue Binaru B Bozayxe 0,016 Kr/kr cyxoro Bo3ayxa, KOHEUHOE COJIep KaHUE BJIard B
Bo3ayxe 0,006 xr/kr cyxoro Bo3nyxa. HauvanbHoe conepxanue BoAasl B kucinore 0, 6 Kr/kr
MOHOTHJIpaTa, KOHEYHOe conepkanue — 1,4 kr/kr moHoruapara. Ocyiika Bo3yXa MpOU3BOJUTCS HpU
armocdepHoM nasienuu. [L1oTHOCTH Bo3ayxa — 1,29 kr/m’.

3amaua:

Uepes npotuBoTouHbiid adbcopbep mpomyckaroT 3000 kr/gac Bo3myxa, coaepskamero 0,06 kr are-
TOHA/Kr WHEpTHON yacTh. KOHIEHTpalus aneTroHa B BO3AyXe Ha BbIxoje u3 abcopbepa — 0,01 xr
aleToHa Ha KT MHepTHOH 4yacTh. M3Bneuenue anerona mpousBoautcs 9000 kr/gac unctor Boabl. Haiitu
JIBUXKYIIYIO CHIIy Tpoliecca aOcopOIMu, eclu ypaBHEHHUE JIMHUU paBHOBecus y, = 2-x. Pabouyio u
PAaBHOBECHYIO JIMHUU W300pa3uTh HA JUATPAMME ) — X.

3anaua:



Paccunratph uncio equHUI] IepeHoca B rpoliecce NpSIMOTOYHON abcopOLMU alleToHa BOIOH MpH
ycnoBuu: x, = 0; v, = 0,06 krmonsPB/krmone un.HOC. OTHOMIEHHE TOTOKOB L/G = 2, ypaBHEHUE JINHUH
paBHOBecus y, = 1,68 -x. Koneunas xonnentpamus aneroHa B Boje X« = 0,0115 krmonsPB/krmomns
WH.HOC.

3apgaua:

Paccuurars cpeqHio IBWKYILYO CUILy Ay, I MIPOTUBOTOYHOIO IPOLECCAa Maccolepeiayu, B
KOTOPOM JIMHUSI PAaBHOBECHS BBIpAXKaeTcsi ypaBHeHUEM ), = 1,35-x; xy = 0; x = 0,02 KrMOJIB/KIMOJIB;
L/G = 2,35; y. = 0,03 krmonb/krmMoib. Pabouyto 1 paBHOBECHYIO JIMHUM U300pa3uTh Ha AUAarpaMme J—x.

3apgaua:

Paccunrate  KodGduiMeHTsl  Macconepenaun: K [KrMosb/(M*/4ac - K'MOJIB/KIMONIB)] M
K,[KrmMo16/(M?/9ac - K'MOJIE/KITMOJIB] Ul TIPOLIECCa, B KOTOPOM KOI((HUIMEHTH MacCOOTAaYH HMEOT

caeayromue  3HaueHus: By, = 0,28  [krmonb/(M*/uwac-krmoms/krmons]  u Py = 0,28
[KrMOJ1b/(M?/9ac - KTMOJIB/KTMOJIB |, 8 YpPaBHEHHE JIMHUU PABHOBECHS MMeET BU Y, = 1,02 - x.
3agava:

B pextudukanmoHHON KOJOHHE HENpPEpPBIBHOIO JEHCTBUS pa3leNseTcs CMECh 3TaHOJI-BOJA.
Hcxoanas cmech comepxut 10%(macc.) aTanona, TucTiiisT - 90%(Macce.) 3TaHona, KyooBas >KUIKOCTb
- 2%(macc.) ortanoma. I[IpomsBomgutenbHOCTh ycTaHoBKM1000 kr/gac muctwuiara. OnpenenuTsb
KOJIMYECTBA KyOOBOW >KMAKOCTH M UCXOAHON CMECH, a TakKe KOJUYECTBO MMapoB, MOCTYIMAIOIIUX B
nedaermaTop mipu ¢GuierMoBoM ducie paBHoM 0,2.

3apauva:

Onpenenutph KOJIMYECTBO AUCTUIUIATA M KyOOBOIO OCTaTKa, IOJYyYEHHBIX MpU pa3/ieiIeHUU
2000 xr/yac cmecu srTaHon-Boja. KoHIleHTpanus 53TaHola B HUCXOAHOW cmecu - 25%(macc.), B
nuctuiuste - 92%(macc.) u kyboBom ocratke — 1,5%(macc.).

3apauva:

Onpenenutph Kakoe KOJIMYECTBO (B KI/4) HMCXOAHOW CMECH MOAAaeTcs B PEKTU(PUKALNOHHYIO
KoloHHY auameTpoMm 800 MM, ecnu W3 KOJOHHBI BBIBOJUTCS 3 T/4ac KyOoBoi#l kuakoctu. CKOpPOCTh
napoB B CBOOO/JIHOM CEUEHUM B BEpXHEW yacTu KOJIOHHBI paBHa 1,0 m/c. @nermoBoe uucio pasHo 2,0.
[[I0THOCTD Mapa Ha BBIXOJIE U3 KOJIOHHSI 2,77 Kr/m’,

3agaua:

[Tpou3BOIUTENBHOCTh PEKTH(PUKAIIMOHHON KOJOHHBI HempepbiBHOrO aeiictBus — 1000 kr/gac
HCXOJIHOM cMecH, cocTosimiel u3 OeHszona u Toiyosna. Pacxonm kyOoBo# xumkoctu (Tosyosa) — 600
kr/4gac. @nermoBoe uncio R = 2. Onpenenuts Kakoe KOJIMYECTBO Mapa MOCTymnaeT B nedaermMarop.

3apgaua:

B pexTndukalinoHHYyI0 KOJOHHY HENpPEpPBIBHOTO JCWCTBUSA TMOJACTCS Ha pa3/ielieHHEe CMeCh
OeH3oyia W TONyoJia, MMeromas B cBoeM coctaBe 40%(macc.) Oenzona. Juctwmnsat comepxutr 97%
(macc.) nerkonerydero. MomnpHas npons Oenzona 78, Tomyoma 92. OmnpeaenuTh MHUHHUMAJIbHOE
(i1erMOBO€ YHMCIO, €CIM KOHIEHTpAlUs JIETKOJETY4Yero B Mape, PaBHOBECHOM C JKHUIKOM HCXOIHOMN
CMechIo, paBHa 59%(Mou1.).

3agaua:

[Tpou3BOIUTENBHOCTh PEKTUPUKAIIMOHHON KOJIOHHKI paBHa 1000 kr/4ac auctumnsara. M3BecTHBI
COCTaBbl: UCXOMHON cmecu xr =30%(moi.), muctmwmisita — xp = 90%(Mo7.) u mapa, paBHOBECHOTO C
UCXOAHOU CMECBIO yr, = 60%(Mom.). OnpenenuTh KOJTUYECTBO Mapa, MOCTYMAIOMIET0 U3 KOJIOHHBI B
nedaermaTop, eciu padouee diaermooe ynuciao R = 1.5 Ryin.

3apgaua:

B pacnpuiMTenbHOM 3KCTpaKTOpe MPOU3BOAUTCS U3BJICUEHUE (DeHosIa U3 ero BOAHOTO pacTBOpa
6ensonom. KonnuectBo o6pabaTeiBaemoit henonbHOM Bosbl L = 20 1/4. KoHuentpauus ¢peHomna B Boje:
xq« = 1,0%(macc.); x« = 0,1%(macc.). Konnentpanus denona B 6enszone: y, = 0; y. = 4,75%(macc.).
Haiitn wacoBoii pacxo 4ucToro 6€H30J1a U ero yAeIbHBIA pacxo Ha 1 Kr oOpabdaTeiBaeMoit (heHOIBHOM
BOJIBI.

3agaua:



Jlig sKCcTpakuuu MeAnpenapara u3 ero BOJHOTO pacTBOpa XJI0po(hOpMOM UCIOIB3YETCSl YUCTHIN
pactBoputeins (v, = 0), KOTOPBIM HachIaeTcs A0 coAepkaHus B HeM Mmeamnpenapara y, = 0,001 15kr/kr
sKcTpareHTa. HavanbHas KOHIEHTpalusi MeAnpenapata B BOJHOM pacTBOpPE COCTAaBISIET Xy
0,00175kr/kr Boasl, a kKoHeuHast x, = 0,00005kr/kr Bojbl. YpaBHEeHHE paBHOBecUs y, = 4,66 - x. Haiitu
CPEIIHIOI JBMKYIIYIO CUIY IPOTUBOTOYHOI'O Ipolecca 3KcTpakiuuu. Pabouyto 1 paBHOBECHYIO JTMHHUU
npoliecca U300pa3uTh Ha JUarpaMMme ) —x.

3anauva:

Onpenenuth pacxoi Bo3ayxa /s BeicymuBaHus 100 Kr/4 BIa)kHOro MaTepuaia OT HayaJbHON
BraxkHoctu 10%(macc.) 1o koneunout - 0,5%(macc.). Bozayx nepen kanopudepom umeer temrneparypy
to = 20°C ¥ OTHOCHTENIBHYIO BJIAKHOCTh, PABHYIO (o = 50%, TemMIeparypa ero nocie Kajiopudepa paBHa
60°C. OTHOCHTENBHASA BIAXKHOCTH BO3AyXa MOCHe CYIWIKH ¢ = 40%. Cymmika M309HTaIbIudecKas
(TeopeTuyeckas).

3anauva:

Bo3iyx B H303HTAIBIIMYECKON CYLIMIIKE MOCTYIAeT B Kajopudep npu temieparype t, = 25°C u
OTHOCHTENILHOM BIQKHOCTH ¢ = 65%, HarpesaeTcs 10 Temnepatypbl t, = 130°C ¥ yXOAuT U3 CyLINIKH C
OTHOCUTEJIBHOW BIIA)KHOCTBIO paBHON ¢ = 45%. TpeOyeTcss MOHU3UTh MAaKCUMAJbHYIO TEeMIepaTypy
cymku 10 90°C, npumMeHuB penupKysanuo. OnpeaenuTs KPaTHOCTh LUPKYJISALUK BO31yXa.

3anauva:

Hapyxubiii Bo3ayx npu temmeparype to =10°C u oTHOCUTENIBHOM BIKHOCTH (o = 50%, mpoias
kajopuep ¥ CyNIMIbHYIO KaMepy, BBIXOIAUT M3 Hee mpu Temmeparype t; = 40°C u oTHOCHTENBHOM
BJIQXKHOCTH paBHOU @, = 70%. OnpenenuTs:

a) TemIiepaTypy Bo3yxa rnocie kajiopudepa;

0) pacxoxa Bo3ayxa npu ynanenuu 100 kr Biary;

B) pacxo/ Teria B Kanopudepe, eciu BenuunHa A = - 400 xx/Kr ynaneHHON Biary.

IPUMEPHI 3AIAHUM 1)1 TECTUPOBAHUS
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10101

1. TIporecc mpon3BOJCTBa a30THOM KUCIOTHI.
2. llponecc usmepeHus TemMIepaTypsl paciiiaBa B IPOU3BOJCTBE UyTyHa.

9KCUKATOPE.
4. Tlpouecc oCylIKH MPUPOJHOTO Ta3a Nepes] TPAaHCIOPTUPOBKOH MO TpyOonpoBoay.

Bbl6epume us3 I’Zpu6€()€HHOZO nepevdrs npoyeccoe me, Komopbovle A6JIAI0NICA MEXHON0SUYECKUMU.!

3. IIpouecc normnouieHus aTMOC(hEpHOM BiIaru CepHOM KUCIOTHI B TaOOpaTOPHOM Ipubope-

10102

Umo sensemcs npeomemom Kypca?
1. TexHosorus Npou3BOACTBA XUMUYECKUX MAaTEPHUAJIOB.
2. Ilponeccsl u anmapaThl IPOU3BOJCTBA KOHKPETHBIX BUOB MPOTYKIUH.
3. Ilpouecch! u annaparsl OJHOTUIIHBIX CTaJNUN IPOU3BOJICTB IMPOTYKTOB.
4. Bce ¢popMynupoBkH B .. 1.3.

10103

Huzke npuBe/ieH CIMCOK BeJIMYNH, XAPAKTEPU3YIOIIUX aNNapaT u ero padory:
1. G - npou3BOAUTEILHOCTD anmnapara;

H — BbIcOTa anmapara;

D — nuameTp annapara;

M — KOJIMYECTBO MEPENAHHON MACCHI;

Q — KOJIMYECTBO NMEPEIAHHOMN TEIJIOTHI;

C — ckopocTsb mnpoiiecca;

T — BpeMs IIpoIiecca;

A — nBHXKy1IAs CUIIa MpolLecca;
9. R — conpoTuBiieHnE MpoIECCy, NPOTEKAIOIIEMY B armnapare.

Kakue BeJIMUMHBI U3 IAaHHOTO CIIMCKA HEOOXOAUMBI )11 (POPMYTHPOBKH OCHOBHOI0

KHHETHY€eCKOIro 3aKoHa?

e A e

10104

Ymo nestcum 6 ocnoge Kaiaccugurayuu mexHono2uiecKkux npoyeccos?
1. OOuIHOCTH anmapaTypHOTo 0(OPMIICHHS.
2. EnnHoe MareMaTH4ecKoe ONMMCAaHUE MPOLECCOB.
3. CaoiicTBa nepepabaThIBa€MbIX MATEPUATIOB.
4. EauHCTBO KMHETUYECKHX 3aKOHOMEPHOCTEH.
5. COBOKYIHOCTb NEPEUHCICHHBIX PU3HAKOB.

10105
Kaxkue éenuuunvl Heobxo0umbl 015 3anUCU OCHOBHO20 KUHEMUYECKO20 3aKOHA ONls
2UOPOMEXAHUUECKUX NPOYECCO8 (8 UHMeSpalbHOU (opme)?
M — Macca BemiecTBa, epenieanas u3 oHou (as3sl B APYTYIO;
f — TuTOTIIa H TIOTIEPEYHOTO CEUSHUS armapara;
F — mnomaapr moBepXHOCTH (Pa30BOr0 KOHTAKTA;
T — BpeMsI,
Ac — pa3HOCTh KOHIICHTPAIINI BEIIeCTBA B PA3INYHBIX (a3ax;
R — conporusnenune nporeccy;
Ap — mepenaz JaBJICHUS;
V — 00beM IPOAYKTOB, IPOXOSAIINX Yepe3 arrapar;
9. K —koadduiimeHT Macconepeayu.

NN RN

10106

C kakoii HECJbI0 COCTABJIACTCH YPABHCHHUEC MATCPUAJBHOI'O O0ajaHca?




Jlig onpesiesieHnst SHEPreTUUECKUX 3aTpaT Ha Mpoliecc.

Jli onpenienieHns yciIoBUil paBHOBECHS B XOJI€ ITpoLiecca.
Jliig onpesiesieHus: BEIMYMHBI MaT€PUAIBHBIX TTOTOKOB.

Jlg onpeieNieHnsl KUHETUYECKUX XapaKTEPUCTHK Mpoliecca.

b S

10107

C kakoil 11eJIbI0 COCTABJIAETCS YPAaBHEHHE TENJI0OBOro dajianca?
1. Jlns pacyeTa BEJIMYUHBI TEIUIOBBIX MOTEPh YCTAHOBKHU.
2. Jlnd onpeneneHus cpeIHen ABUKYIIEH CUJIbI IIpoliecca TeIIonepeHoca.
3. Jlus onpenenieHus SHEPTeTUUECKUX 3aTpaT Ha Mpoliecc.
4. Jlns pacueta K03 (HUIIMEHTOB CKOPOCTH TIpoliecca.

10108

Kakue u3 mepeduncjieHHbIX HUKe FeOMeTPHYECKMX XAPAKTEPHCTHK SBJISIOTCH OCHOBHOM
PacyeTHOM XAPAKTEPUCTHKOW THIPOMEXaHHYECKOr0 M MACCOOOMEHHOr0 annapartos,
BXO/JsLIeH B OCHOBHOC KHHETHYECKOEe YPAaBHEHHE COOTBETCTBYIOLIEro nmpouecca?

Bricora anmapara.

Jnametp anmapara.

[Inomane ceyenus.

JInuHa anmapara.

OObem ammapara.

[Tnomaap moBEepXHOCTH MEXK(Pa3HOTO KOHTAKTA.
[[InpuHa anmnapara.

Nk L —

10109

3nanuem Kakux 6enuyuH Heobxo0uMo pacnonazame npu onpeodeneHuu OCHO8HOU
2eomMempuiecKkoll Xapakmepucmuku (OCHO8HO20 pazmepa) uOpoOMexanHuyecKko2o annapama?
1. Pacxomom nepepabaTbiBaeMOro MaTepuaiia.
Koadunmentom ckopoctu nporecca.
JlaHHBIMU O PAaBHOBECHHU.
[Inomaapio moBepXHOCTH MeX(a3HOTO KOHTAKTA.
JIBrKy1LIel CUIION mpolecca.
Bpemenem nporiecca.
O6wemoM ammapara.

NounhswLDd

10110
Onpedenume naubonee NPasuibHyO GopmyIUposKy HenpepbieHo20 npoyeccd.
[Iporece, B KOTOPOM OTIENIbHBIE CTAUH OCYIIECTBIIIOTCS B Pa3HBIX MECTaX.
2. Ilpomecc, B KOTOPOM OTJENbHBIE CTAIUU OCYIIECTBIISIIOTCS OJHOBPEMEHHO B Pa3HBIX
MECTax.
[Ipouecc, B KOTOPOM OTIENbHBIE CTAIUU OCYIIECTBISIOTCS OJJHOBPEMEHHO.
4. Tlpouecc, B KOTOPOM OTIENbHBIE CTAJMU MPOILECCa OCYIIECTBIIOTCS BO BCEM 00BEMe
anmnapara OJJHOBPEMEHHO.

—

[98)
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B kakoM u3 NMPUBCACHHBIX HUKE TENJI000MEHHBIX alnmnapaTroB BEJIHYHMHA )IBPDKyIlIei;I CHJIBI




MHUHUMAJIbHA IIPU OAHHAKOBLIX HAYAJbHBIX U KOHCYHBIX IapaMeTpax TeMJIOHOCHTeIei?
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10112

B kaxom annapame npu 00uUHaKo8bix HAYATbHLIX U OOUHAKOBbIX KOHEUHbIX NapaMempax
OBUIICY WAL CUNA ABTAEMCA MAKCUMATILHOU?

B anmapate ¢ NpoTUBOTOYHBIM HalpaBJICHUEM JIBUKEHUS (a3.

B annapare nonHoro nepeMemBaHus.

B anmapare naeanbHOro BBITECHEHUS.

B anmapare ¢ npsAMOTOYHBIM JABUKEHHUEM (a3.

B anmapare HenpepbpIBHOTO AEHCTBHS.

M

10113

VYkaorcume, kaxue uz nepeuucienHvix nyHKmMog 6x00am 6 yCioeusi 0OHO3HAYHOCIU?
VYcioBus paBHOBECHS.

I'eomeTprueckue U HaualnbHbIE YCIOBHUS.

Huddepenunanbubie ypaBHEHHS IIpoliecca U (pu3nuecKue CBOMCTBA Cpebl.
I'pannuHbIE YCIOBUSL.

[IpenenpHBIC 3HAYCHMS IOTOKOB CYOCTAHIIMU Yepe3 TOBEPXHOCTh KOHTAaKTa (a3.

MRS

10114

B kaxux uz nepeuucienHuix ciyuaes npasuibHo NoIy4eH Kpumepuil no0oous npu aHaiuse
Memoodamu meopuu no0oous credyioue2o oupepenyuanbHo2o YpasHeHus.
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B yeM cocTONT NpakTHYeCKOe 3HAYEHUE TEOPHH Moa00usi?
1. B ToM, YTOOBI HCKIIOYHUTH M3 OIHUCAHHS CIIOKHBIE CHCTEMBI TU(PEpeHIIHATBHBIX
ypaBHEHUH.
2. B TOM, 4TOOBI OCTaBUTH SKCIIEPUMEHT C MUHUMAJIBHBIM KOJUYECTBOM HM3MEPSIEMBIX B
OIIbITE BEJINYMH.
B ToM, uT00BI IPaBMIIBHO 00pabOTATh PE3yNIbTaThl SKCIIEPUMEHTA.
B ToM, 4TOOBI pacpoCTpaHUTh AaHHBIE SKCIIEPUMEHTA Ha IPYIITY 110JOOHBIX IIPOLECCOB.
5. B TOM, 4TOOBI YCTaHOBUTH OOJACTH, Ha KOTOpPHIE MOXKHO PACIPOCTPAHUTH JaHHBIC
IKCIEPUMEHTA.
6. B TOM, uTOOBI HOBBICUTH TOYHOCTh TPOBEICHUS KCIIEPUMEHTA.

B w

PKNe2

20501 |




Vkaogwcume, bananc kakux uz npuedeHHblX HUx3ce CUll COCMaegisem cymov YPAeHeHUl O8UNCEHUs
853K01 Hecorcumaemotl sxcuoxocmu (ypasnenue Hasve-Cmoxca).

1. Cwuma TspKecTy;

2. Cuna tpenus;

3. Cuna Apxumena;

4. Cuna BSI3KOTO TPEHUS;

5. Cuna unepuuy;

6. Cwuna Kopuonuca;

7. Cwua naBieHMUS,

8. IleHTpoOexHas cuia.
20502 |

Ykaxure, Kakue 4ieHbl YPABHEHHS JBUKEHUs] HeC;KUMaeMoil Bsa3Kkoil sxxuakoctu (HaBbe-
CToKkca) XapakTepu3yOT HeCTAIIMOHAPHOCTb U BJIUSIHUE CHJIbI TS2KECTH.

oW W
1. o”rx; 2. Wy ﬁxx +o; 3. PY;
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20503 |

B oTcToitHuK HeNpepsIBHOTO NEWCTBUS MOCTYIAET CycrnieH3us B konnyectBe 700 kr/y,
conepkamias 5% tBepaoit ¢gassl. [Tomydaemsrit ocanok coaepxut 35,5% tBepaoii dhassl, a
*kuakocthb — 0,5%.

OnpeneJuTh NPOU3BOANTENBHOCTh OTCTOMHUKA MO 0CA/IKY M OCBETJIEHHOM KUIKOCTH (B
KI/4).

20504 |

OnpeaeauTs MaccoOBYIO NIPOM3BOAUTEIBLHOCTD MO CYCIIEH3UH, (PUIBTPATY H O0CAAKY
¢bubTpyomel HeHTpu(yTru NepuoIUIecKoro IeHCTBUS 3a UK U PACCYUTATH
HeHTpode:kHbIi pakTop. Pasmeps Oapabana nentpudyru: auamerp — 600 MM, BHyTpeHHUH
nuametp — 400 mm, Beicota — 600 Mm. TInoTHOCTE cycnensuun 1200 kr/m®. CKOpPOCTh BpalleH s
600 o6/mun. KonnenTparus tBepaoit gassl B cycnensun — 40% mac., BnaxxHOCTh ocaaka — 30%.

20505 |

OnpeneanTh CKOPOCTH NPOMBIBKH 0cafka (M*/M**Mun) Ha GUILTPOBAILHON IEPeropokKe,
€CJIM KOHEYHast CKOPOCTh GuibTpoBaHUS Cy. won. = 7*107 M>/M**MUH, BI3KOCTH HHILTPATA L1y =
1*#107 Ia*c, BA3KOCTH POMBIBHOM KHUIKOCTH Wy = 0,7*107 Tla*c. Pexxum AP = Const.

20506 |

OnpeaeauTs TOJMHY €101 0CAIKa, 00pa30BaBIIEroCs NPH (PUILTPOBAHUU HA PAMHOM
GunbTp-Tpecce, TPOU3BOAUTENLHOCTH KOTOPOTo 1o Gpuibtpary 16 M°. TIpoaomKUTEILHOCTD
¢unsrpoBanus 20 MUH., OBEPXHOCTH GuibTpoBanus 40 m>. Koneunoe nasienue
¢unsTpoBanus 5*10° I1a, yaensHoe conpoTusnenue ocaaka 8*10° H*mun/m*, conporupienue
Gunsrpyromeit Tkanu 6*10° H*mun/m’,

20507 |

Haiigute, BO CKOJIBKO pPa3 CKOPOCTh HEHTPOOEKHOI0 OCaxKAeHHsl OyJAeT BbIlIe CKOPOCTH
rPABUTALMOHHOIO OCAXKIEHHMSA, €CITU OJHY M Ty JK€ CYCIIEH3WIO pa3JelisiTh B OTCTOHHOMN
neHTpudyre, tuamerp 6apadana koropor 1 M, a yucio o6oporos 300 06/MuH.




20508 |

OnpenenuTs MAKCHMAJIbHYI0 CKOPOCTH OCAKI€HUSI TBEPABIX YACTHI[ UAMETPOM 5 MKM B
orcroitnoit nenrpudyre. Ilnornocts xuakoctu 1000 kr/m’, p = 1*¥107 Ia*c, p., = 2500 xr/m’.
Huamerp poropa uenrpudyru 0,5 M, gacrora BpameHus 3,5 c¢'. Pexum ocaxiaeHus —
JIAMHAHAPHBIN.

20509 |

PaccyuTaTh NPOM3BOAMTENLHOCTH V, M’/4 TIpPAaBHTAIIMOHHOIO MNPSAMOYI0JbLHOIO
OTCTOIHMKA (MOJIOYHOIr0) TMOJIyHeNpPepbIBHOIO AelicTBUA, PabOTAOIIEr0 B JIAMHHAPHOM
pPeXHUME OCAKICHHS, IPHU CIEIYIONIMX HCXOMHBIX JAHHBIX: YHCIO MOJIOK OTCTOWHMKA 25 IIT.,
JUTHHA TIOJIOK 4 M, IIUpUHA MOJoK 1 M, TBepaas (a3a MOHOAMCIIEPCHA IO COCTaBY U COCTOUT U3

chepuyeckux yacTur auamerpoM 10 mMxm. JucrnepcronHas cpena — Boga, w = 107 [Ma*c, pr =
2800 xr/m>.

20510 |

Bo ckoabko pa3 yBeau4yuTcs NOTped/sieMasi MEIIAJKOH MOIIHOCTb, €CIM CKOPOCTh €€
BpalEHUs yBEIUUUTCS B 2 pa3a?

20511 |

Onpenenurs 3HAYeHHE HHTEHCHBHOCTH TepeMellMBAHUS TIpH paboOTe MEIIANKH, €CIU
HOMHUHaJbHAS MOIINHOCTh ABUTaTeNs S5 KBT, MommHocTh, morpebmsiemass u3 cetu, 4 kBT,
MOIIHOCTh, BBOJMMAs B MEpPEMENIMBacMyto cpeny 3 KBT, 00beM mepeMenmBaeMoil KHIKOCTH

3.

20512 |

MormHocTh, 3aTpaurBaemMas Ha nepememmuanue 157 kBT, uncino 060poToB Memanku 2,5 ¢
Onpenenurs KPyTAIMI MOMEHT HA BaJIy MEIIAJIKH.

20513 |

B razoBom mukmone Dy, = 800 mm, oOmiee COmpOTHUBIEHHE KOTOPOTO cocTaBisieT AP =
10*Kkr/M*¢?, 4aCTHIBI MBUIM TIEPEMENIAIOTCS C YCIOBHOM OKPYXKHOM CKOPOCTBIO Vye, = 20 M/c.
Onpenenuts K, v ko3 duument conporusiaenus uukiaona & (g =10 m/c*; p, = 1 kr/m’).

20514 |

Onpenenurs JUaMeTp HHUKJIOHA, B KOTOPOM OYHIIAETCS OT MbUIH 210 Kr/4 JABIMOBBIX Ta30B.

AP
Kospduuument conporusnenus mukinona & = 105, otHonrenune e =T750M%c?, pr = 1,2 /M.

20515 |

PaccuuTarh 4HCJI0 3JIeMEHTOB 0ATApeHOr0 WHUKJIOHA, NPEIHA3HAYEHHOIO /IS OYHCTKHU
7600Mm*/4 raza or neum. Ilepeman nasieHus Ha nukioHe pasen 400 ITa, & = 80. uamerp
snemenTa 160 MM, p, = 0,6 kr/m>.

BOH[!OCBI 1A TIOJANOTOBKY K TECTUPOBAHUTIO !KOHT[!OJ’II)HBIC [236OTBI!

O0mue BOnpockl
1. UTo 1eXXUT B OCHOBE KJIacCU(UKALMHU TEXHOJIOTHYECKUX MPOLIECCOB?
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10.

11

13.
14.

15

17
18

21.

22

25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.

KaxkoBa hopmynnpoBka OCHOBHOTO KUHETHYECKOTO 3aKOHa?

B uém 3akmmrouaetcs CynHOCTh NEPUOJUYECKUX U HEMTPEPHIBHBIX MPOLIECCOB?

B uém cocTosAT OCHOBHBIE 0COOEHHOCTH MOJIENIEN MOJIHOIO BLITECHEHHUS U MTOJIHOTO CMEIIEHUs ?
Ha ocHoBaHMuM Kakux 3aKOHOB 3aIUCHIBAIOTCS YPAaBHEHUS MAaTEPUAIBHOTO M SHEPreTUYECKOTO
0anaHcoB?

UTO BXOAUT B YCIOBUSL OAHO3HAYHOCTH?

Kaxkue mporecchl Ha3pIBarOTCS TTOT00OHBIME ?

Kakue kpurepun mogo0ust siBISIFOTCS OMpeeasieMbIMU?

Kakyto poisb urpaet Teopus moio0us B UCCIICTIOBAHUH TEXHOJIOTHYECKUX IMPOIIECCOB?

Bonpockl o ruipoMexaHnYecKNM mpoueccam
Kaxkue IMPOLCCChI BKIOYACT B cebst THAPOMCXAHUYCCKHUE NPOUCCChI XHUMHYECKON TEXHOIOTHUN?

. UTo sBIISIETCSA JBMOKYILEW CHIION THIPOMEXAHUYECKUX MTPOLIECCOB?
12.

Kakue kputepun BXOISIT B KpPUTEpUATBLHOE ypaBHEHHUE, DKBHBAJICHTHOE ypaBHEeHHUIO HaBbe-
Crokca?

Kaxkue kpurepuu ruipoMexaHnuecKoro moJ00usI CyIecTBYOT?

B uém usnueckuii cMpICT THAPOMEXaHUYECKUX KPUTEPUEB MOA00MS?

. Kakve HeoTHOpOAHBIE CUCTEMBI CYIIECTBYIOT?
16.

Kaxwne cunbl YUUTBIBAOTCS B YPABHCHUU I'PABUTALUOHHOT'O OCAKIACHU OJIMHOYHOM IIEICTI/II_ILI?

. Kakne (baKTOpBI BJIMAIOT Ha CKOPOCTh I'PaBUTALITMOHHOI'O OCAXKACHUA O,HHHO‘IHOﬁ YaCTHIIEI?
. Kakumn KpUTCpUAIMU HOI[O6I/IH OIMHCBIBACTCA NPOUECC 'PABUTALIMOHHOT'O OC&)K,[[GHI/IH?

19.
20.

B mnone xakux Gpu3nYeckux CHII MOKHO IPOBECTH THAPOMEXaHHUYECKHUHN MPOIECcC OCaKACHU?

B KakMX TEXHOJOTMYECKMX pPEXHUMaxX MOXHO OCYHIECTBIATh (uiubTpoBanue? IlpuBeaute
npuMeps! PUIBTPOB, PAOOTAIOIINX B OTHX PEKUMAX.

Yro oOecrieunBaeT pesKuM MOCTOSTHHON CKOPOCTH (PMIIbTpOBaHUS B puiIbTp-npeccax?

. Kakum o6pazom co3naérces mose neHTpoOeKHbBIX CHII B IIMKIIOHE U LIeHTpudyrax?
23.
24.

KakoB ¢u3udeckuii cMBICI IEHTPOOEKHOTO (pakTOpa pasznencHus?

Kak u BO CKOJNBKO pa3 HM3MEHHUTCS BEIMYMHA IIEHTPOOEKHOro (QakTopa pa3aeleHus Mpu
YBEJIMUEHUU YaCTOTHI BpAIICHUS B JIBa pa3a’?

B kakom cimyuyae mpuMeHseTCst MyJTbTHIIHKIOH?

KakoBbI OCHOBHBIC MPEUMYIIIECTBA M HEJOCTATKU TICEBIO0KIIKEHHOTO CIIOST?

KakoBa ¢usndeckas mpuuvdHa MEPEexoj/ia HEMOJIBIKHOTO CJIOST TBEPHABIX 3EPHUCTBIX YACTHII B
TICEBJIOOKIKEHHOE COCTOSIHHE?

Uro npencrasiger co00il KpuBast ICEBIO0KMKEHUS?

UeM 00BsCHSIETCS TIOCTOSTHCTBO COMPOTHBIICHUS CJIOS TIPU PEKUME TICEBIO0KMKCHUS ?

Kakum 06pazom orpeaensercsi CKOpoCTh Havyaia MCceBA00KIKCHUS ?

Jliig pa3aeneHust Kakux AUCIIEPCHBIX CUCTEM IMPUMEHSIOT MTPOLIECC DIIEKTPOOCAKICHUS ?

Kakue BUIBI HOHU3AMNN CYIIECTBYIOT?

[ToueMy BO3HHMKAET pa3psij y KOPOHUPYIOUIETO 3IeKTpoaa?

[TodyeMy KOpOHHPYFOIIHE HITEKTPOJIBI B JIEKTPOGHUIBTPAX JETAI0T OTPHUIIATCIHHBIMU?

Jlig kakux 1eneid B TEXHOJOTUYECKUX MpOoIleccax MPUMEHSIIOT NEepeMEelIMBaHUE B KUAKUX
cpenax?

Kakue criocoObl nepemenivBanme B )KHUIKUX CpelaX CyIIeCTBYIOT?

Urto Takoe HHTEHCUBHOCTD U 3P(PEKTUBHOCTH NEPEMEIINBAHUS?

Kakue ocHOBHBIE THIIBI MEIIATIOK MPUMEHSIOTCS IPU MEXaHUYECKOM MepeMEIInBaHUN?
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. OT KaKkoro reoMeTpUIECKOro pa3mMepa U B KAKOW CTEMEHU 3aBUCUT MOIIHOCTh MEIIAJIKHU ?

Bonpockl o Tem1oBbIM npoieccam
. Kakue cymecTByrOT criocoOsI nepenayu Termia?

B 4ém cocTouT paznrune Mexay MepeHOCOM TEIIOTHl KOHBEKIMEH M TEIUIONPOBOAHOCTHIO?
Kakue xpurepun mogoOHsi MCHOIB3YIOTCSA JJISi ONMUCAHUS Ipollecca KOHBEKTUBHOTO MEpeHoca
Tera’?

B uém 3akmmouaeTcs mpoiiecc Terionepeayn’?

Kaxosa hopmynupoBka 3aKkoHa TEIUIONPOBOHOCTH Dypbe?

Ot kakux GaKTOpPOB 3aBUCUT KOAPPHUIIMEHT TEIUIONPOBOJHOCTH?

KaxkoBa hopmynupoBka 3akoHa TeruiooTnaun Herotona?

Ot Kakux (aKTOPOB 3aBUCUT KOAIPPHUIIMEHT TEIUIOOTAAUHN?

. Kakum o0pa3zoM paccuuThIBaeTCs MOBEPXHOCTH TEINIO0OOMEHA TeINTIO0OOMEHHHKA?

[Touemy amst HarpeBa YacToO UCIIONIB3YETCsSI HACHIIICHHBIA BOJISTHOW TIap?

B ammaparax kakoro THma OCylIeCTBIISCTCS HarpeBaHUE OCTPBIM apom?

B anmaparax kakoro THIIa OCYIIECTBIISIETCS HArPEBAaHUE TIYXHM Mapom?

. UTo moHMMaeTCs O «GKECTKUMI» YCIOBUSAMHU Harpena’?

[ToueMy HarpeBaHHe OXJIAKIAFOMIEH BOABI B TEIIOOOMEHHHKE qomyckaercs He 6onee 60 ° C?
Kakue criocoObl KOHIEHCAIIMH IPUMEHSIIOT B TEXHUKE?

Kakoii cnoco® mMOBEpXHOCTHON KOHJEHCAIlMM — KarelibHas WIM IUIGHOYHas — Haubolee
3 peKTHBEH U nouemy?

W3 kakux ciaraeMbIX CKJIaJbIBAETCS BBICOTa 0apOMETpUUYECKOM TpyOnI?

UYro Takoe Mmporecc BhIMapuBaHus?

C kaKoii 11eNbI0 B TPEIOIIMX KaMepax BBIMAPHBIX alapaToB CO3JaeTCs HUPKYIIALUS pacTBopa?
C kaKoii 1eNblo CO3/1at0TCs MHOTOKOPITYCHBIE BBIITIAPHBIE allaparthl?

Kakum o0Gpa3zom onpenensercs oouiast pa3sHOCTh TEMIEPaTyp B MIpoLieccax BhIIapUBaHU?

Kak onpenensiercst mosie3Hast pa3HOCTb TEMIEpaTyp B Mpolieccax BhITApUBAHUS?

Kakue TemneparypHbie IOTepU HAOIIOAIOTCS MIPH BhITAPUBAHUN?

Kakum o0pazom ompenensiroTcs NpefeabHOe M PalMOHAIBHOE YHCIO KOPITYCOB B YCTaHOBKax
MHOTOKPATHOTO BBITAPUBAHUS?

KakoBa 1enbs npuMeHeHus! KOHASHCATOOTBOAYNKOB?

Bonpocsl no Maccoo0MeHHBIM IpoLeccam
Uro sBnseTCS ABMKYILEH CUIOH MacCOOOMEHHBIX MPOLECCOB?

C kakoii 1enbo MoauUIMpPyETCsl OCHOBHOE YpaBHEHUE Macconepeaaun?
Kakue 3akoHBI OITUCHIBAIOT PABHOBECHE B CUCTEMAX JKUAKOCTh-Ta3 M KUAKOCTh-11ap?
Kak ¢popmynupyercs nepsblii 3akoH Ouka?

Ot yero 3aBUCUT KO3 PUIIEHT MOJIEKYIsIpHON 1uddy3un?

Kak dhopmynupyercs 3akoH maccootnauu lykapesa?

Ot uero 3aBHCHT KOAPPUITUEHT MaCCOOTaAYH?

YeM oTiIMyaeTcs MaccooTAaya OT Maccorepeaadu?

Kakue xpurepun noo0ust OMUCHIBAIOT MPOIECCHl MaccooOMeHa?

Kakum o0pa3zom onpenenseTcs IBUKYILAs CUla Maccorepeaadun?

B uem oTiiune xemocop61uu ot pusnyeckoi abcoporuu?

. Kakue ycnoBus nHTeHCH(DUIIUPYIOT TIporiecc abcopOoruu?



77. Yem xapakTepusyeTcs TOUKa azeoTporna?

78. Yrto Takoe aerMoBoe 4yucio?

79.Kak Biuser (herMoBOoe YHCIO Ha JUAMETp, BBHICOTY U pabouyuil 00bEM peKTH(UKAIIMOHHOM
KOJIOHHBI?

80. KakoBa aBmxKyIas cujia mporecca peKTu(GpuKauy mpu MUHAMaILHOM (JIETMOBOM 4HCIIe?

81. KakoBo Ha3HaueHUE HACaJKU B KOJIOHHOM anmaparype?

82. Kakue ruipoaMHaMUuecKue pexXUMbl PEATM3yl0TCsA B HACAIOYHBIX MAacCCOOOMEHHBIX ammaparax
B 3aBCHUMOCTH OT CKOPOCTH ra3za?

83. I3 KakuX claraéMbIx CKJIaJbIBA€TCs CONMPOTHBIIEHUE TapeIbuaTON KOJOHHBI?

84. Ot yero 3aBUCUT KOIPPUITUESHT MACCOTTPOBOTHOCTH?

85. Kakue crnocoObl ®HIKOCTHOM 3KCTPAKIUHU CYIIECTBYIOT?

86. Kakue cyiiecTByIOT BU/IbI CBSI3U BJlaru B MaTepuaie?

87. B 4uéM coCToAT pa3nndus MEKAY KOHBEKTUBHON M KOHIYKTUBHOM CYIIKOMN?

88. IlepeuncinuTte OCHOBHbBIE TAPAMETPHI BIAKHOTO BO3/lyXa KaK CYHIMJIBHOTO areHTa?

89. B uem otnimune I u Il nepuona cymkn?

90.B kakux ciy4asx LenecooO0pa3HO IMPUMEHEHHE CYUIWIOK C YaCTUYHOM pEeLUpKYISIUeH
CYIIMJIBHOTO areHTa?

91. B uem oTiiure TUHAMUYECKON OT CTATMUECKOM aKTUBHOCTH aicopOeHTa?

92. Kakue napameTpsl rpoliecca ajcopOLuu CBsA3bIBAeT MKy co00il ypaBHeHue LlInnosa?

93. KakoBa 001acTh NPUMEHEHHSI HOHOOOMEHHBIX ITPOLIECCOB?

MUHUCTEPCTBO HAYKH U BBICIIETO OBPA30OBAHUS POCCUMCKON ®EIEPAITAN
OEAEPAJIBHOE TOCYJZAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YYPEXJIEHHWE BBICIHIEI'O OBPA3OBAHUA

«MOCKOBCKHM MOJJUTEXHUYECKHU YHUBEPCUTET»



(MOCKOBCKHWM MOJIUTEX)

Wucturyt/dpakynerer XTub , kadenpa\nearp MMAXT
Jucnunnuza OcHOBbl MEXHON0ZUHECKUX NPOUECCos
O6pazoBarensHas nporpamma 19.03.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBINA BUIET Ne 1

VYpaBHeHME IBUKEHUS BSI3KOH HEC)kMMaeMoll kuakoctu (ypaBHeHue Hasbe-CTokca).
Cxema nepuoau4ecky ACUCTBYIOLIEH peKTH(PHUKAIMOHHON ycTaHOBKH. Paboune nauHUM
MPOIIECCOB C IEPEMEHHBIM U TIOCTOSIHHBIM (DJIETMOBBIM YHCIIOM.

3. O®unpTpyromas HeHTpudyra.

N —

3agaua

OrnpenenuTh MacCOBBI M OOBEMHBIM PAcX0J OCBETICHHOW JKHUIKOCTH M OCaaKa MpH
orcranBanuu 100 T/4 BomHOW CycneH3uH, coiepxaieil 5% macc. 4acTHIl Necka ¢ IUIOTHOCTBIO
2600 kr/m’. KonueHnrpauus yactul B ocafke 60% macc., OCBETIIEHHAs >KHIKOCTh HE COIEPIKHUT
TBEPJIbIX YACTHII.

VTBepKICHO Ha 3aceNaHiu Kadeapbl « » 20 T., IPOTOKOJ Ne

3aB. kadenpoi (IMPEKTOp LEHTPa) /B.I. Cucrep /

MUHUCTEPCTBO HAYKH U BBICIIETO OBPA30OBAHUS POCCUMCKON ®EJIEPALTAN
OEJJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE BBICHIEI'O OBPA3OBAHUA

«MOCKOBCKHUU NOJUTEXHUUYECKHUU YHUBEPCUTET»



(MOCKOBCKHH NOJIUTEX)
I —

Wucturyt/dpakynerer XTub , kadenpa\nearp MMAXT
Jucnunnuza OcHOBbl MEXHON0ZUHECKUX NPOUECCos
O6pazoBarensHas nporpamma 19.03.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBINA BUJIET Ne 2

1. IlceBmoOXM>KEHNE TBEPAOTO 3€pHUCTOro Matepuana. OnpeneneHHEe CKOPOCTH Hadala
MICEBJI0OOKUKEHHUS.

2. MarepuanpHblii U TEIJIOBOW OaJlaHChI TPOCTOTO BhITAPUBAHUS.

3. CMecuTenbHO-OTCTOMHBIE HKCTPAKTOPHI.

3amaua

JIbIMOBBI€ ra3bl 00€CIBUIMBAIOTCS B IbLIIEOCAIUTENLHON KaMepe, UMeroleit rabaputel L =
4 M, mupuny B = 3,2 m. Pacxonm raza V = 750 m’/u, mmotHocTh raza . = 0,675 xr/m’,
KMHEMaTH4eckas BA3KocTh W = 45,8-10° m*/c. Onpenenurb MUHMMAIBHBIA pa3Mep 4YacTHIL,
KOTOPBIE MOJHOCTHIO OYIyT OCa)aaThes B Kamepe. ILIoTHOCT YacTul o, = 1650 kr/m°.

VYTBepk/JeHO Ha 3acenaHuu Kadenpbl « » 20 T., IPOTOKOJ Ne

3aB. kadenpoil (TUPEeKTop LEeHTpa) /B.I'. Cucrep /

MUHUCTEPCTBO HAVKU 1 BBICILIETO OBPA30OBAHMS POCCHUIICKOM ®EJEPALIANA
OEJJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE BBICHIEI'O OBPA30OBAHUA

«MOCKOBCKHM MOJUTEXHUYECKHU YHUBEPCUTET»



(MOCKOBCKHH NOJIUTEX)
I —

Wucturyt/dpakynerer XTub , kadenpa\nearp MMAXT
Jucnunnuza OcHOBbl MEXHON0ZUHECKUX NPOUECCos
O6pazoBarensHas nporpamma 19.03.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUIET Ne 3

JIBroky1as cuaa MacCOOOMEHHBIX ITPOLIECCOB.

MarepuanbHbIi U TEIUIOBOK OaslaHC KOHJIEHCATOpa CMEIIEHUs, pacyeT TUaMeTpa M BHICOTHI
GapoMeTpUIECKOI TPYOBHI.

3. lluxnonHas anmapatypa.

N —

3agaua

[IpouzBoauTenbHOCTh pekTUhUKaIMOHHOW KOTOHHBI 1000 kr/9ac quctwuiara. OnpenennTsb
KOJIMYECTBO Tapa, MOCTyMAloLero B aeduermarop, ecnu pabouee ¢uermoBoe yucio R = 1.5R,.
N3BecTHBI cocTaBhl: UCXoqHOW cmecu — X¢= 30% (Momn.), muctwmiara — X, = 90% (moi.) u mapa,
PaBHOBECHOT'O C MICXOIHOM cMechio Y, = 60% (MoOIL.).

VYTBepkJeHO Ha 3acefaHuu Kadeapbl « » 20 T., IPOTOKOJI Ne

3aB. kadenpoil (TUpeKTop LEeHTpa) /B.I'. Cucrep /

MUHUCTEPCTBO HAVKH U BBICIIETO OBPA3OBAHUS POCCUMCKOUN ®EIEPAITAN
OEJJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE PA3OBATEJIbBHOE YUYPEXJIEHME BBICHIEI'O OFPA30OBAHU

«MOCKOBCKHM MOJUTEXHUYECKHU YHUBEPCUTET»



(MOCKOBCKHH NOJIUTEX)
I —

Wucturyt/dpakynerer XTub , kadenpa\nearp MMAXT
Jucnunnuza OcHOBbl MEXHON0ZUHECKUX NPOUECCos
O6pazoBarensHas nporpamma 19.03.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. MexaHnnveckoe mnepeMelIMBaHuEe JKUAKUX Cpell. YpaBHEHUE JIA OMNPENENICHUS MOIIHOCTH

MEUIaIKH.
2. HarpeBanue «oCTppIM» M «TJIyxum» mnapoMm. Cxema pacyera TeIIOOOMEHHHUKA IS

HarpeBaHus «IIIyXUM» IIapoM.
3. ®usnueckas CyIIHOCTh Ipolecca amcopoumu. AACOpOEHTHI. YCIOBHS, CIIOCOOCTBYIOIINE

NPOTEKAHUIO IpoIlecca aicopoLuu.

3amaua

PaccuuTath 4nciio eAMHUI] IepeHoca B Mpoliecce NpSIMOTOUHONM abcopOLuu arieToHa BOJOH
npu ycnoBud: Xy = 0; yu = 0,06 xMoab/kMonb. OTHOMmEHHE MOTOKOB L/G = 2, ypaBHEHHE JTUHUU
paBHOBecHs J, = 1,5x; x¢ = 0,015 KMOJIB/KMOTIB.

VYTBepkeHO Ha 3acefaHuu Kadeapbl « » 20 T., IPOTOKOJI Ne

3aB. kadenpoil (TUpeKTop LEeHTpa) /B.I'. Cucrep /

MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EIEPALTAN
OEJJEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUE BBICIIEI'O OBPA3OBAHUA

«MOCKOBCKHUU NOJUTEXHUUYECKHUU YHUBEPCUTET»



(MOCKOBCKHH NOJIUTEX)
I —

Wucturyt/dpakynerer XTub , kadenpa\nearp MMAXT
Jucnunnuza OcHOBbl MEXHON0ZUHECKUX NPOUECCos
O6pazoBarensHas nporpamma 19.03.01

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. Teopwust momo0Ousi: OCHOBHBIE MOJIOKEHHS U TIPAKTUUECKOE 3HAYCHHUE.
2. Pextudukanus. OnpeneneHrue oNTUMAIBLHOTO (hIETMOBOTO YUCTA.
3. TemnnooOMEHHUKH ¢ KOMIIEHCAIIMEN TEMIIEPATYPHBIX YATUHEHU.

3amaua

Onpenenuty CPeTHIO TPOU3BOAMTEIBLHOCTh MO (QWIBTPATy pamMHOro (QUIbTp-TIpecca,
umeromiero 40 pam pasmepom 1000x1000x40 mm kaxnas. Koneunoe maBrnenue (uiabTpoBaHUS
6-10° I1a. Conporusnenue GuabTpyromei neperopoaku Ry = 3 - 10 H - ¢/m*. OtHOmEHNE 06BEMa
ocajsika k 00beMy ¢uiibtpara 0,2. Bpemst mpoMbIBKH U BCIIOMOTaTeNbHBIX oneparuii 30 MuH.



