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Pabouas mporpamma cocTaBiieHa ¢ y4eTOM TpeOOBaHMII:

o MOpsAJIKa OpraHU3alMN U OCYIIECTBIEHUSI 00pa30BaTEeNbHON JEATEILHOCTH M0 00pa30BaTeIbHBIM
mporpaMMaM BBICIIETO OOpa3oBaHHWS — MporpaMmaM OakajaBpuara, MPOTrpaMMaM CIEIHAINTETA,
mporpaMMaM MAarucTpaTypbl, YTBEP)KIEHHOTO TMpUKa3oM MuHHCTEpCTBA O00pa3oBaHUS U HAYKU
Poccuiickoit ®eneparuu ot 06.04.2021 Ne 245;

o denepaabHOro rOCYAapCTBEHHOTO 00pa3oBaTeIbHOrO CTaHaapTa Bhicuiero oopazosanus (OI'OC
BO) mno Hamparnenuto noaroroBku 19.03.02 — IIpoaykTel NUTaHUS W3 PACTHTEIBHOTO CBIPHS,

YTBEpPKIECHHOTO TMPUKa3oM MUHHCTEpPCTBAa HAyKU M BhICIIero oOpaszoBaHus Poccuiickoit denepanuu ot
17.08.2020r. Ne 1041.

[IpenonaBaTenu, MOATOTOBUBIIHE PAOOUYIO IPOTPAMMY:

KaH/JI. TEXH. HAYK, JIOLCHT B.I1. JTaBunkui

Pabouast mporpaMMa pacCMOTpPEHa Ha 3acelaHuK Kadeapbl TEXHOJOTHH MOJOKa M MOJIOKOIIPOJYKTOB
(mporokoi Ne 12 ot 17.05.2024).

3aBenyrommii kageapoi B.I1. JIapuukuii

Pabouvas mporpamma pekoMeHI0BaHa K UCIIOIb30BaHUIO B YUCOHOM MPOIIECCE METOINIECKONH KOMHCCHUEH
¢akynabTeTa MUIIeBbIX TexHomorui (mpoTokos Ne 11 ot 20.06.2024).

IIpeacenareib MEeTOANYECKONH KOMUCCHH A.K. IInBoBap

PykoBoauTeab 0CHOBHOM NPo¢ecCHOHATBHON
o0pa3oBaTeIbHOI NPOrpamMmMbl E.A. MenseneBa




1. lIpeamer. Lleaun u 3a7a4u JMCUUILIMHBI, €€ MECTO B CTPYKTYpe 00pa3oBaTe/IbHOM
NPOrpamMMmblI

IIpoueccsl M anmaparbl MUIIEBBIX NMPOU3BOACTB - 3TO IHUCIMIUIMHA SBJIAIOMIASICS TEOPETHUECKOM
OCHOBOM THMINEBOM TEXHOJOIWH, MO3BOJLIIOIIEN NpOaHAIM3UPOBaTh M PACCUUTATh IMPOLECC, OMPEAEIUTH
ONTHMAaJbHBIE ITapaMeTpBl, pa3paboTaTh U pacCUnTaTh alnaparypy Ui €ro IpOBEACHNUS .

HpeIIMeTOM AUCHHUIIIIMHBI SABJIAIOTCS (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IG 3aKOHbI, KOTOPBIC JIC)KAT B OCHOBE
T'HAPOMEXaHNICCKHUX, TCIIJIOBBIX, MacCOOOMEHHBIX M MEXaHHMYCCKHX npoueccoB, MCTOAbI 06p&60TKI/I
IMUINEBLIX IMPOAYKTOB, allliapaThbl JJId peaIn3aliii TEXHOJIOTHYCCKUX IMPOILECCOB.

HCJILIO AUCHUIVIMHBI ABJISACTCA MOATOTOBKA CTYACHTOB K HpOI/ISBOI[CTBCHHO-TCXHOHOFquCKOﬁ
ACATCIIbHOCTH, CBSI3aHHOM C MHUILIEBBIMU MMPOU3BOACTBAMMU.

OcHoBHbBIE 32124 U3YYEHUS JUCLMILINHBI:

- O3HAKOMHUTb CTYAEHTOB C OCHOBHBIMHM IPUHLHWIIAMHM OpPraHHU3alUU MPOBEIEHUS IPOLIECCOB
MUILIEBBIX POU3BOICTB, MX 3aKOHOMEPHOCTSMH H C aNapaTypHbIM 0()OPMIIEHHEM MPOLIECCOB;

- 00ecreyuTh YCBOGHUE CTYJAEHTAMH METO/IMK pacyeTa MPoLEecCoB U alapaTos;

- Hay4YUTb 000CHOBBIBATH MNPEAJIOKCHUSA MO0 COBCPUICHCTBOBAHUIO TCXHOJOTMYCCKHUX MPOUCCCOB U
anrmapaTos;

- OCMBICJICHHE TJIyOMHBI OTIEJIbHBIX BONPOCOB (YacTeil) maTepuana, 4TO JIOJDKHO 3aCTaBUTh
CTyzieHTa 0oJiee OCO3HAHHO MOJOMTH K U3YYEHHUIO 3THX YacTeH.

MecTo THCHMTVIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOI MPOrpaMMBbl.

HI/ICHI/IHHI/IHa «Hpoueccm MU anmapatbl IMUIOCBBIX IIPOU3BOJACTB» OTHOCUTCA K JUCHUIINIMHAM
obs3atenpHol yactu (b1.0.29) ocHOBHO# TpodeccroHaTbHONH 00pa30BaTEIbHON MPOrPaMMbI BBICIIIETO
oOpazoBanus (nanee — OIIOIT BO).

JucuumiuHa yuTaeTcs B S U 6 ceMecTpax, OCHOBBIBAETCS Ha 0aze TUCIUILINH:

«Bricmas MaTeMaTHukKa», «q)I/ISI/IKa)), «Dusnyeckas u KOJULIOMAHAasA XUMUS), «TemIoTexauKa.

SBnsieTcst OCHOBOM ISl M3y4YeHHs TUCUUIUIHH: «TexHonmornueckoe o00pyoBaHue XJIeOOMeKapHBIX,

KOHJIUTEPCKUX H MAaKapOHHBIX Tpeanpusituii»y, «TexHomorus xmeda W MaKapOHHBIX W3JETUNY,
«TexHomoruss KOHAUTEPCKUX UBAETUINY.



2. IlepeyeHb MIaHUPYEeMbIX Pe3yJIbTATOB 00yUYeHHUS 10 AUCIHHUILINHE,
COOTHECEHHBIX C MJIAHUPYEMBIMHU Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOI

NporpaMmbl
Konwbi DopMyJIMPOBKA HNuaukaropsl Ilnanupyemblie pe3yabTaTbl 00y4eHUs
KOMIIeTeHIUii KOMIIeTeHIIUH AOCTHKEHUSI
KOMIIETEeHIIUH
OIIK-3 Cnocoben OIIK.3.1. Snamo:
HCIIONL30BaTh 3HaHHMS | OOOCHOBEIBACT - OCHOBHBIC 3aKOHBI (PM3UKHU, XUMHH;
WHXEHEPHBIX BBIOOP COBPEMEHHOTO |OCHOBHBIE TIOHATHUSI TEXHOJIOTHH
MPOIIECCOB TPH TEXHOJIOTHYECKOTO  |[[IPOM3BOJICTBA MUIIEBBIX MPOIYKTOB,;
peleHun o0opynoBaHus Uil |- METOJUKHU pacueTa u nmoabdopa
podeCcCUOHaTBHBIX MPOPECCHOHANBHBIX  [TEXHOJIOTHYECKOTO 000PYIOBaHUS.
3a/1a4 M HKCIUTyaTalluy | 3a7a4 Ymemos:
COBPEMEHHOTO - MPOEKTUPOBATH, TOIOUPATh
TEXHOJIOTHYECKOTO 000pyIOBaHUE U CHCTEMBI
o0opynoBaHus U ABTOMATH3AIIMH TEXHOJIOTHUECKUX
npudopoB [IPOLIECCOB, MPOU3BOJICTBA MPOJAYKTOB
MUTaHUS,
- pa3pabaTbIBaTh B COOTBETCTBUHU C
TpeOOBaHUSMHU AEHCTBYIOLINX
CTaHJapPTOB TEXHUYECKYIO
TOKYMEHTAIHIO.
Hmemb nasviku:
- HCII0JIb30BAHUS METO/IOB ONpE/IeIICHHUs
OCHOBHBIX TIOKa3aTesei paboThl
TEXHOJOTUYECKOro 000pyI0BaHUS;
- BJIaJICHUs] TEPMUHOJIOTUEH, IIPUHATON B
00JaCTH U3Y4YE€HHUS TEXHOJIOTHUYECKOr0
000py/IOBaHUS.
OIIK.3.2. 3Hamp: OCHOBHBIC TEXHOJIOTUUECKHE
JemoHCcTpUpYyeT [IPOLIECCHI TPOU3BOJICTBA TPOAYKTOB

3HAHUS WHKCHEPHBIX
MIPOLECCOB IPU
perneHun
TEXHOJIOTHYCCKUX
3a7a4

IMUTAHUA.

Ymems: ucnons3oBats B pouecce
IMPON3BOACTBA MPOAYKTOB ITMTAHUSA
pecypco- 1 3Heprocoeperaronye
TCXHOJIOTHUH.

Hmemp nHasviku: NCIIOIb30BAHUS
METOIMK pacyeTa MPOU3BOICTBEHHBIX
MOIIHOCTEMH, 3arpy3KH U 1Mo100pa MalluH
Y anmnapaToB MUILEBOMN

IMPOMBIINIJICHHOCTH.
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B TOM YHCIIE:

KonrtakTHas pabora, 4acoB: 90 28 62 22 -
-IEKIIAU 38 14 24 10 -
-PAKTUICCKUE 3aHATHUS - - - - -
-1abopaTopHbIC PaOOTHI 52 14 38 12 -

CamocrosiTenpHas paboTa, 4acoB 69 26 43 158 -

KypcoBoii npoekT + - + + -

KoHTpouib, 4yacoB 9 - 9 36 -

KPB2C 48 18 30 - -

By npomMeKyTOUHON aTTeCTalMy (3a4€T, IK3aMEH) 3a4€T | DK3aMEH | DK3aMEH -

4.

Copep:xanmne IMCIUTIIAHBI

4.1. Pa3jesibl AMCHUILIMHBI M BU/IbI 3aHATHH (TeMaTH4eCKHil IIaH).

Pa3nen nuciuInineel

| 1 | 113 | JIP [KPBDC|CPC

ouHast popMa 00ydeHUs

5 cemectp

Moayab 1. OcHOBHBIE MO/10KEHHUS U HAYYHbI€ OCHOBBI 4 i 4 6 8
T CIUTLIHHBI
Tema 1. Beenenne. OOmire NprUHIMITEI aHAJIM3a U pacyueTa MpOIEecCcoB 2 i 4 4 4
W anmapaToB
Tema 2. OCHOBBI pallMOHATLHOTO KOHCTPYUPOBAHUS U MOJICTHPOBAHUS 5 i ) 9 4
MPOIIECCOB M aIapaToB
MoayJb 2. 'uapomexaHuyecKue npouecchbl 10 - | 10 12 18
Tema 3. 3aKOHBI THIPABIUKH 2 - 2 4 6
Tema 4. PaznencHue >KHMIKUX HEOJHOPOIHBIX CUCTEM 6 - 4 6 8
Tema 5. [lepememmBanue nuiieBsIx Mace. [lceBmooxmkeHue. 2 - 4 2 4
Hroro 14 14 18 26
6 cemecTp
Monyab 3. MexaHn4yecKHe IpoIecchl. 4 - 4 6 8
Tema 6. W3menbuenwe. CmemmBaHME U Pa3/EJCHUE CHITyYUX 5 4 2 4
MIPOJYKTOB.
Tewma 7. IpeccoBanue. 2 - 2 4
Monyasb 4. TenJioBble npouecchl. 10 - 16 12 12
Tema 8. O0Omue cBeIeHUs O TETUIOBBIX MPOIECcax 2 - 4 4 4
Tema 9. HarpeBanne. Oxnaxnenue. KonneHncamus. 4 - 8 4 4
Tewma 10. BeimapuBanue. 4 - 4 4 6
MoxayJib 5. MaccooOMeHHbIE MPOLECCHI. 10 - | 18 12 21
Tewma 11. OGmye cBeieHNS 0 MACCOOOMEHHBIX MPOIECCaX. 2 - 4 2 4




Tema 12. CopOIroHHBIE IPOLIECCHI. 2 - 2 4
Tewma 13. Cymika nuieBbIX MaTepHaoB. 2 6 2 4
Tewma 14. Ileperonka. Pextudukanus. 2 4 2 5
Tema 15. DxcrparupoBanne. Kpucrammmsanus. 2 4 4 4
Htoro 24 38 30 43
3ao4yHas Gopma oOydeHHs
5 cemectp
MopnyJib 1. OCHOBHBIC I0JIOKEHHS 1 HAYYHbIC OCHOBBI 15 2 i 24
MUCIUIIINHBI '
Tema 1. BBenenue. O0mue NpUHIIMIBI aHATN3a U pacyeTa MpoIeCCOB 05 1 i 10
U anmnapaToB '
Tema 2. OCHOBBI PallMOHAIBHOT'O KOHCTPYHPOBAHUS M MOJICTTUPOBAHUS 1 1 i 14
MPOIIECCOB M aNmapaToB
MoayJb 2. 'uapomexaHuyecKue nNpouecchbl 2,5 2 - 40
Tema 3. 3aKOHBI THIPABIUKH 1 1 - 16
Tewma 4. Paznenenue )XuJIKHX HEOJHOPOIHBIX CUCTEM 1 0,5 - 12
Tewma 5. [lepememmBanue nuieBsix Macc. [IceBnooximkeHue. 0,5 0,5 - 12
Hroro 4 4 64
6 cemecTp
Moxayab 3. MexaHn4ecKHe Npouecchl. 2 2 - 20
Tewma 6. 3menpuenne. CMemmBaHUE U pa3/ieeHUE CHITyqnX 1 1 i 10
POJYKTOB.
Tema 7. [IpeccoBanmue. 1 1 - 10
Moy 4. TenJioBble Npoiecchl. 2 2 - 36
Tema 8. Ob1ue cBeIeHUs O TEIJIOBBIX Mpolieccax 0,5 0,5 - 12
Tema 9. HarpeBanue. Oxnaxnenue. Konnencanus. 1 1 - 14
Tewma 10. BeimapuBanue. 0,5 0,5 - 10
Monyab 5. MaccooOMeHHBbIE POLECCHI. 2 4 - 38
Tewma 11. O0miue cBeIeHUS 0 MACCOOOMEHHBIX TTPOIECCax. 0,5 1 - 8
Tema 12. CopOuHOHHBIE POIIECCHI. 0,5 1 - 6
Tema 13. Cymika nuIeBbIX MaTepHalioB. 0,5 1 - 8
Tewma 14. Tleperonka. Pextudukanms. 0,5 0,5 - 8
Tewma 15. DxctparupoBanue. Kpucrammmzarms. - 0,5 - 8
HToro 6 8 158

4.2. Conep:xxaHue pa3/iesioB Y4eOHOM IMCHUNITHHBI

Monyasb 1. OcHOBHBIE OJ10KEHUS U HAYYHbI€ OCHOBBI JUCIHHIIJIMHBI
Tema 1. BBenenue. O01re MpUHIMIIBI aHAIM3a U pacyeTa MPOIeCCOB U alllapaToB.
Bo3HUKHOBEHHE W pa3BUTHE HAayKH O Tporeccax u anmaparax. Kmaccudurarusi OCHOBHBIX

npoueccoB HHHIGBOﬁ TCXHOJIOI'H.

OCHOBHBIE 3aKOHOMEPHOCTH TEXHOJIOTHYECKHUX MPOIIECCOB. 3aKOHBI COXPAHEHHSI MACChl M YHEPTUU
(ypaBHEeHMsI MaTepuaibHOTO M TEIIoBoro OanaHcoB). PaBHoBecue B cucteme. [loHsiTHE O OBHXKYIIEH
CHJIE W CKOpOCTM NpoTeKaHus mporecca. OCHOBHOE KHHETHYecKoe ypaBHeHue. Kiaccubukanms
MPOLIECCOB HAa OCHOBE [IBIXKyIIeH cuibl. [Iporeccel ycTaHOBHBIIMECS UM HEYCTaHOBUBILIHECS,

HEIPEPBIBHBIC U NIEPUONYECKHE.

Tema 2. OCHOBBI pallMOHAILHOTO KOHCTPYUPOBAHUS U MOJEIUPOBAHUS IIPOLIECCOB U allapaToB.
Meroas! monenupoBanus. [lonstre ontumusanuu npouecca. MeTonsl pacyera U IPOEKTUPOBAHUS
nporeccoB U anmnaparoB. OCHOBHBIE IMOJIOKEHUs TeopuH mNoaodus. Teopembl monobus. Matepuaisl,

HCIIOJIB3YCMBIC IJId M3TrOTOBJICHUSA allllapaTOB IMUIICBBIX IIPOU3BOACTB.




Moayas 2. 'ugpoMexaHnyeckue Npouecchl

Tema 3. 3aKOHBI THAPABIIUKH.

3akoHbl ruapoctaTHki. OCHOBHBIE (pu3Hueckue cBoiicTBa kuakocTeil. [IMoTHOCTH, yneabpHbIN Bec,
JaBJIEHHUE, BSI3KOCTb, IOBEPXHOCTHOE HaTsDKeHUe. [uiupocratuueckoe gaBieHue. OCHOBHOE ypaBHEHHUE
ruapoctatuku. 3akoH Ilackams. IlpakThueckue NPUIIOKEHHUS OCHOBHOTIO YpPaBHEHUS THAPOCTATHUKH.
3akoHbl TUAPOAMHAMHUKH. OCHOBHBIE XapaKTEPUCTUKU JABMKEHUS XHUIKOCTH. CKOpoCTh M pacxoj
JKUJIKOCTU.  ['MapaBivyeckuii  paguyC W DKBUBAJICHTHBIM  JMaMETp.  YCTAHOBUBUIMHCA U
HEYCTAaHOBUBIIUICS MOTOKU. PeXHM JBMXKEHUS >KHAKOCTU. PacrnpeneneHwe CKOpOCTEH M pacxojl
KHUJIKOCTU TIPY YCTAaHOBHBIIEMCS JIAMUHApPHOM IIOTOKE. YpaBHEHUE BEepHyIamM, ero reoMeTpudyeckuil u
SHEepreTHUeckuii cmpica. ['uapaBnuueckue conpoTuBiIeHHs B TpyOorpoBogax. ConpoTUBIECHUS TPEHUs
IpU JJAMUHAPHOM PEXHUME JBIKCHMS XHUIKOCTH B TpyOax. ['MupaBmuuecku riajkue W IIEpOXOBaTHIE
TpyOBl. MecTHble conpoTuBieHus. Pacyetr nuameTpa TpyOOnpoBo10B

Tema 4. Paznenenue xuIKMX HEOAHOPOIHBIX CHCTEM.

Pa3znenenue xuakux HEOAHOPOAHBIX cucTeM. Kimaccuduxaius HEOTHOPOAHBIX CUCTEM U CIIOCOOOB
uX paszzaeneHus. MecTo mpolueccoB pasleieHHs] HEOJHOPOJIHBIX CHCTEM B IUIIEBOW TEXHOJOTHUU U
MEpOIpUATHSL 1O OXpaHe oOkpyxawmeid cpenbl. OtcrauBanue. OCHOBHbIE 3aKOHOMEPHOCTH.
Omnpenenenne CKOpocTU oOcaxkaeHHs. PacueT mNpou3BOAMTENBHOCTH OTCTOMHMKOB. OTCTOMHMKH JJId
cycrieH3uii U smyabcuil. OcaxkaeHne B IEHTPOOEKHOM IoJie. 3aKOHOMEPHOCTH Ipoliecca pa3iesieHus
HEOJHOPOJHBIX CHUCTEM B TOJie IEHTPOOEKHBIX Ccwil. OTCTOMHBIE UEHTPUPYTH U CemapaTopbl.
Lentpobexxnoe QuubrtpoBanue. Punbrpyomue ueHTpudyru. dunbtpoBanue. dusnueckre OCHOBBI
nporecca. OcHOBHOE ypaBHeHHE (uiabTpoBaHus. DUIBTPOBAHUE NPH TMOCTOSHHOW JABHMXKYIICH CHIIE.
OunpTpoBaHUE MPHU MOCTOSIHHONW CKOPOCTH Tpoliecca. SIBIeHUs, OCIOKHSIONUE poliece GUIbTPOBAHMUSL.
Koncrpykumn  ¢unptpoB.  MuTeHcudukanms  pabotrel  guiabTpoB. OCHOBHBIE — HampaBlICHUS
MHTEHCU(HUKAIIMU TPOLIECCOB pa3JeieHUsl JKUIKUX HEOJHOPOIHBIX CHUCTEM. TeopeTHUeCKHe OCHOBBI
paszesieHrust 00paTHBIM OCMOCOM U yibTpaduibTpanueii. Y cTpoiicTBO MEMOPAHHBIX allapaToB.

Tewma 5. IlepememuBanue numieBsix Macc. [IceBaooxmkenue

[lepememmBanne mumeBbix Macc. Hasnadenume mpouecca. CrnocoObl  mepeMeluBaHus.
O¢ddexTuBHOCT U HHTEHCUBHOCTh TMepeMelInBaHug. MexaHuueckoe TmepeMeninBaHue. Pacuer
notpedysgeMoll MOIIHOCTH. KOHCTpYKIIMM MEXaHMYECKMX MEMIAJIOK HX CpPaBHUTENbHAs OIICHKA.
XapakTepucTuka  Ipouecca  IceBAoOXIKeHus. KpuBas  mceBOOOXKIKEHHA.  Anmapatbl IS
IICEBJIO0KMIKEHUS.

Moayas 3. MexaHn4ecKue NMpoueccsl.

Tewma 6. M3menbuenue. CMemmBaHue U pa3ielieHUe ChITYyYNX MPOIYKTOB.
dwusnveckrue OCHOBBI W3MenbucHHs. Kinaccudukanus crmoco6oB m3menbueHus. OOOpyqoBaHHE IS
U3MeNbYeHHs TBepbIX MaTepuaioB. Knaccudukanus cnoco6oB coptupoBku. [IpocenBanus. Boznymnas
cenapanys. [ unpaBianyeckas KinaccuuKarms.

Tema 7. IlpeccoBanue.

O6paboTka wmatepuanioB naBieHueM. HasHauenwe wu kiaccudukanus tmpormeccoB. DdopmoBanue
mracTuyeckux marepuanos. [IpeccoBanue. O6opynoBanue 1isi 00pabOTKH MPOTYKTOB MTPECCOBAHUEM.

MonyJb 4. TenioBbie npoueccol.

Tema 8. OOmue cBeIeHUs O TEIUIOBBIX MPOIIECCaX.

Knaccudukanus termnoBeix mnporeccoB. OcHOBHBIE TeruioHocuTenu. CrnocoObl HarpeBaHusl U
oxynaxaeHus. OCHOBHBIE NOJIOKEHUS Teopuu Teruionepenadu. CriocoOsl nepeHoca TerioTsl. M3nydenue,
TEIUIONPOBOAHOCTh, KOHBEKIUA. TermnooTnaya. Pacyer kosdduumenton temnoornaun. Kpurepuanbuoie
YpaBHEHHUS KOBEKTUBHON TEIUIOOIAUH.



Tema 9. HarpeBanue. Oxnaxaenue. Konnencanus
Tennonepenaya. OcHOBHOE YypaBHeHHE Temionepenaund. CpeaHss IBIKYyIIas cuja Ipoliecca.

Termootrnaya 0e3 M3MEHEHHsI arperaTHOrO COCTOsSHUA. TemooTnada Mpu H3MEHEHHHM arperaTHOTro
cocrosiHus. Temmomnepenaya depe3 IUIOCKYIO0 CTeHKY. KoHaeHcarus, xapakTepucTuka o0OpyaoBaHUS.
Konnmencamms.  Cnoco6sl  koHmeHcanuu.  Knmaccudukamuss — koHzmeHcatopoB.  [loBepxHOCTHBIE
KOHJIEHCATOPbl, 0COOEHHOCTH pacuera. KoHaeHcaTopbl cMelleHusl, IPUHLIUI AEHCTBUS M YCTPOICTBO.
Pacuer konnencaropa cmemienus. [IyTu coBepiiieHCTBOBaHMS MPOIECCOB KOHICHCAIIUU.

Tema 10. Bemnapusanue

Bemapuanwue. Llenn u 3amaun nponecca Beimapuanusi. CriocoObl BeiapuBanusi. OTHOKOPITyCHAs
BBIIIApHAsl yCTaHOBKA. Pacuer OJHOKOpPIYCHOM BBIIAPHOW YCTAHOBKM. MarTepHallbHBIA U TEIUIOBOU
OamaHchl. YIenpHBIM pacxod Tpermero mapa. OOmas W Moje3Has Pa3HOCTh TeMIepaTyp.
MHorokoprycHble BblapHble ycTaHOBKH (MBY), cpaBHHTENbHBIM aHANW3 pa3iM4YHBIX CXeM pabOoTHI.
Ocobennoctu pacuera MBY. Ilytu nnTeHCcHpUKamu mporecca BhllIapuBaHUsI.

Moxayus 5. MaccooOMeHHBbIe TPOLECCHI.

Tema 11. O6mue cBeAeHUS 0 MACCOOOMEHHBIX TIPOIIECCaXx.

Knaccugpukanus MaccooOMEHHBIX TIpoleccoB. PaBHoBecue Impu Macconepenaue. JInHus
paBHOBecusi. PaGouas nuuus. HanpaBienuwe wmacconepenaun. MatepuanbHblii  Gananc. CkopocTh
Maccornepeaayu. YpaBHEHHE MaccoOTAaud. YpaBHEHHE Macconepenadd. J[Buxkyiias cuiia MpoLecCcoB
macconepenaun. Cpennss ABWXKymas cuia. Yucno eaunun nepeHoca. KoaduuueHT wn3BiedeHus.
Pacyuer OCHOBHBIX MapamMeTpoB  MaccooOMeHHbIX  ammapatoB. CrnocoObl  MHTEHCHU(UKAIUU
MacCOOOMEHHBIX IPOLIECCOB.

Tema 12. CopOrroHHBIE TIPOLIECCHI.

Hasnauenue mnporeccoB: abcopOIusi, MeperoHka >KUIKOCTEH, CyIKa, SKCTPaKIMs, ancopOrms,
KpucTaym3anus, pactBopenue. OOmacth mnpumeHeHus. CopOIHOHHBIE Tporecchl. AOcopOIus.
IlpumeHeHne B MUIIEBBIX NMPOU3BOACTBaX. PaBHOBecue mnpu abcopOuuu. MaTepuaiabHbI M TENJIOBOM
Oanancel mporecca. Pacxon abcopOenta. Kiaccudukamusi 1 ycTpoiCTBO aOCOPOIIMOHHBIX anmaparos.
Hecop6rust. Cxembl aOCOPOLIMOHHBIX YCTaHOBOK. AzcopOuus. XapaKTepUCTUKU aJCOpPOEHTOB U HX
Bubl. PaBHOBecue mpu aacopOIMU. MaTepualbHBIA OanaHc M JIBHXKYyIas cuia mporecca. CKOpoCTh
ancopbumu. Macconepenaua npu agcopOuun. Jlecopouus. Y cTpoHCTBO U pacueT afacopOepos.

Tewma 13. Cymika nuieBbIX MaTEpUaIOB.

Ileperonka u pektudukanus. Ilpoueccsl pasgeneHus OIHOPOIHBIX CMecel B MUIIEBOM
MPOMBIIIJICHHOCTH. TeOopeTHYecKrue OCHOBBI NeperoHku. Jluarpamma paBHOBecHss W pabodyas JIMHUS
mpouecca. TemmneparypHas guarpamma. IIpocras mneperonka. CioxHasg neperonka. (Cxema
peKTH(PHUKAIMOHHON ycTaHOBKH. Pacder pekTn(huKkaimoHHOM KOJIOHHEI.

Tewma 14. [leperonka. Pextudukanms.

[Ipoueccsl CylmkM B NMINEBOW NPOMBIIUICHHOCTH. Buabl cBsA3M Biaru ¢ Marepuanom. SBieHue
TEPMOBJIArOIIPOBOJTHOCTH B KANWUIAPHO-NOPUCTHIX Tenax CrnocoObl cymku. CyIIMIbHbIE areHTHI.
[TapameTps! BnaxkxHoro Bo3ayxa, I - d quarpamma Pam3una. Kunetuka cymku. KpuBas cymku u KpuBast
CKOpOoCTH CymKH. OCHOBBI pacueTa KOHBEKTMBHOM CYIIMJIKU. PacdeT MpomOIKUTENBHOCTH Ipolecca.
MatepuanabHblii M TEIJIOBOW OanaHChl. YAEIbHBIA pacxo TEIUIOTHl U BO3AyXa. Y CTPOMCTBO M MPUHLIHUIT
NENCTBUS CYIIHJIOK.

Tema 15. DxctparupoBanue. Kpucramimzausi.

CymHOCTh M Ha3HAY€HUE Ipolecca DKCTPAKIMHU. OKCTPAKUUS B CUCTEME IKUAKOCTb-KUAKOCTb.

KoHCTpyKIIMKM 3KCTPaKTOpOB. DKCTPAKLMS B CHUCTEME JKHUIKOCTh - TBeploe Teso. Pacuer mpouecca
OKCTparupoBaHus. MeTonbl WHTCHCH(PHUKAIIMM Tpolecca AKCTpaKiuu. KOHCTPYKIMH 3KCTPAaKTOPOB.
Mertoab! kpuctau3anui. OCHOBHbIE TOJIOXKEHUS TEOPHH KpucTauin3auuu. Kinaccupukanus u ctpoeHue
KPUCTAIITTU3aTOPOB.



4.3. IlepeyeHb TeM JIeKIHii

O0beMm, u
Ne
/i Tema nexuun ¢dopma oOyueHus
O4YHasl | 3a04Has
Monayasb 1. OcHOBHBIE MOJT0KEeHUS U HAYYHbI€ OCHOBBI JUCIHHILIMHBI 4 15
1 Benenue. OOue NpUHIMIBI aHAIM3a U pacueTa MpoIeccoB U 5 0.5
anmaparoB
2 |OCHOBBI pallMOHAIBHOTO KOHCTPYUPOBAHUS alIapaToB 1 0,5
3 MonenrpoBaHUe MPOIIECCOB U AMIapaToB 1 0,5
Monyas 2. 'ugpoMexaHn4yeckue nMpouecchbl 10 2,5
4  3aKoHBI TUJIPABIUKH. 2 1
5 [Pa3nenenue XuIKMX HEOTHOPOAHBIX cUcTeM. OcaxaeHue. 2 0,5
6 |@uibTpoBaHUE. 2 0,5
7 MeMOpaHHBIE METO/IbI pa3/ICICHHUS. 2 -
8 [[lepemenmBaHUE MUIIEBLIX MacC. 1 0,5
9 [[IceBmoOXMKEHUE. 1 -
Moxyab 3. MexaHn4ecKHe Mpouecchl. 4 2
10 [M3menbueHue. 1 1
11 [Knaccudukarust ChITydrx MaTepHAaJIOB. 1 1
12 [[IpeccoBanme. 2 -
Monyb 4. TenJioBbie npouecchl. 10 2
13 |OGm1ue cBeneHus 0 TEIUIOBBIX MpoIeccax 2 0,5
14 |HarpeBanue. OxiaxaeHue. 2 1
15 | Kounencarms. 2 -
16 |BemapuBaHnue. 4 0,5
Monyab S. MaccooOMeHHBbIe POIECCHI. 10 2
17 | O6mme cBeqeHUs] 0 MACCOOOMEHHBIX MPOIEcCcax. 2 0,5
18 (CopOIroHHbBIE MPOIIECCHI. 2 0,5
19 |Cymika nuieBbIX MaTepHalioB. 2 0,5
20 [[leperonka. Pextuduxanms. 2 0,5
21 [DxctparupoBanue. Kpucrammmzammus. 2 -
HUroro 38 10




4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHIH (CEMHHAPOB)

O0BéMm, u
Ne
/i Tema nmpakTUuecKoro 3aHATHs (CEMUHApa) dbopma o0yueHus
OyHasi | 3a0yHas
He npenycMoTpeHsl.
4.5. IlepeueHnb TeM J1a6OPaTOPHBIX PadoT.
O0BéM, u
Ne .
wn Tema nabopaTopHOit pabOTHI dopma 06yueHHs
OYyHasi | 3a04Has
Monay.ab 1. OcHOBHBIE M0JIOKEHUS M HAYYHbIe OCHOBBI U CHHMIIJIMHBI 4 2
1 [Teopus nogobus npu o0pabOTKe HIKCIEPUMEHTATbHBIX JAHHBIX 4 2
Monayab 2. F'uapoMexaHudecKue Mpouecchl 10 2
2 [PacueT ruipaBIN4ecKOTO CONPOTUBIICHUS TPYOOIIPOBOIOB 2 -
3 [AccrnenoBanue mpomecca HEHTPOOSKHOTO OCAKCHH 2 1
4 lccnenoBanue mporecca HeHTPOOEKHOTO (GHIIBTPOBAHUS 2 1
5 3ydeHue u pacyeT rnokasaresnei 3pPpexKTHBHOCTH pU MEXaHUYECKOM 2
nepeMeInBaHUM B )KUIKOM cpee
6 [M3ydyeHue TUAPOANHAMUKH IICEBIO0KMKEHHOTO CIIOS 2 -
Monyb 3. MexaHn4yecKue MpoIecchl. 4 2
7 l3ydeHue mporecca U3MeNbUeHUS U TUCTIEPCHOCTH ChIMTYYHX 4 2
MPOJTYKTOB
Moxyb 4. TenioBble nponeccsl. 16 2
8 [Temuonepenaua B anmapaTtax MHUIIEBONW MPOMBIIUICHHOCTH 4 -
9 M3yueHue TEIIOBBIX MPOIECCOB, MPOTEKAIOIINX B TEIUIOOOMEHHOM 4 1
anmnaparype
10 |[McmplTanre KOMIIPECCOPHON XOIOUIBHON YCTAaHOBKH -
11 [M3yuenue npoiieccoB NPOTEKAIOIIUX B BHITAPHBIX allapaTax
Monyuab 5. MaccooOMeHHBbIE POLeCcChI. 18 4
12 [MaccooOmeH B ammapaTax MUIISBON MPOMBIILICHHOCTH 4 -
13 |[M3mMepeHwue U pacueT mapamMeTpoB BIAKHOTO BO3IyXa 2 2
14 |PacueT KOHBEKTUBHOM CYIIMIBHON YCTaHOBKU 4 2
15 [M3yuenue npouecca pekTuduxanum 4 -
16 |Omnpenenenue kodddunuenrta quddys3un caxapo3sl 4 -
Hroro 52 12
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4.6. Buabl caMocToATEIbHOI PadOTHI CTYICHTOB U NepedYeHb Y4eOHO-MeTOANYECKOro odecrne4eHus
AJISl CAMOCTOSITe/ILHON padoThl 00y4aromuxcs

4.6.1. TloaAroTroBKa K ayAMTOPHBIM 3aHATHAM

Marepuanbl JIEKIHMA SIBJISIFOTCS OCHOBOM JUISI M3YYEHHUS TEOPETHUUYECKOW YACTH IMCUMIUIMHBI U
MOJATOTOBKH CTYJIEHTA K MTPAKTUYECKUM 3aHATHSM.

[Ipu moaroToBKE K ayAUTOPHBIM 3aHATUSAM CTYIEHT JIOJKEH:

- HU3YYHUTh PEKOMEHAYEMYIO JTUTEPATYPY;

- NPOCMOTPETH CAMOCTOSTEIBHO JOMOJHUTEIBHYIO JUTEPATYPY 10 U3y4aeMON TEME.

OCHOBHO¥ TIEJIBIO TIPAKTUYCCKON TMOATOTOBKH SBJISICTCS M3yYEHHE OTNIEIbHBIX HauOoJee CIOKHBIX
U VHTEPECHBIX BOIPOCOB B PAMKax TEMbI, a TAKXKE KOHTPOJb 33 CTENEHBIO YCBOCHUS MPOUAEHHOIO
MaTtepuasa ¥ XOJ0M BBITOJTHEHHS CTYJEHTAMH CaMOCTOSTEIbHON pabOTHI.

4.6.2. IlepeyeHb TeM KyPCOBBIX IPOCKTOB

o/n Tema KYpCOBOT'O ITPOCKTUPOBAHUA

KoxyXoTpyOHBII BEpTHKATILHUHN TEMII000OMEHHUK

KoxxyXoTpyOHBII TOPU30HTAIBHBINA TEIIII00O0OMEHHHUK

3MEEBUKOBBINA TEILIIOOOMEHHUK

Temnoo0MeHHUK TUTACTUHYATHIN YeTHIPEXCEKITMOHHBIHI

TennooOMeHHHK MIaCTUHYATHIA TPEXCEKIMOHHBIN

o OB W N

BrimapHoii annapat ¢ TpyOouaToi MOBEPXHOCTHIO HArpeBa U LIEHTPAJIbHON LUPKYISLUOHHON
TpyOOU

BelntapHO# anmapar ¢ eCTeCTBEHHOW IUPKYJSIUEN U BBIHECEHHOM IPEIOLEl KaMepon

8 |[MHorokopItycHasi BaKyyM-BbITIapHasi YCTaHOBKa

9 BakyyM- BBITIAapHOM ammapar ¢ HHXKEKTOPOM

10 [TemnooOMeHHHK ¢ pyOamKkoi

4.6.3. Ilepeyenr Tem pedepaToB, pacyeTHO-rpapuuecKHX PpadoT M MHBIX BHIOB
HHINBHUAYAJIbHBIX PadoT

Ne

wn Tema pedepata, pacueTHO-rpadudecKux padoT u Jap.

Pedepatsl, pacueTHO-Tpaduyeckue paboThl HE IPETYCMOTPEHBI.

11



4.6.4.
padoThI 00y4aouIuXcs

Ilepeyenr TeM M y4eOHO-METOAMYECKOro o0ecmeYeHUs sl CaMOCTOATEIbLHOM

O0BéM, u
11\/?1 Tema camocTosiTeTbHON PabOTHI VYuebHo-MeToIM4ecKkoe obecnedyeHue | popma o0ydeHHs
OuYHas |3ao04yHas

Moayanb 1. OcHOBHBIE MTOJI0KEHHUS] U HAYYHbIe 8 24
OCHOBbI THCIHUIIJIHHBI
Tewma 1. BBenenue. OOmiyie NpUHIIUITBI aHATTN3A 151 16 -91 11 4 10
1 pacyeTa IPOLECCOB M alapaToB [1-5], [6-9], [11],
Tema 2. OCHOBBI palMOHATIBLHOTO
KOHCTPYMpPOBaHUS U MoJenupoBanus npoueccos [1 -5], [6 -9], [11], 4 14
U anmnapaToB
Monay.ib 2. F'uapomexaHuiecKue npouecchbl 18 40
Tema 3. 3aKOHBI THAPABIUKA [1-5],[6-9], [11], [12], 6 16
Tewma 4. Paznenenue »UIKUX HEOJHOPOIHBIX i i
rCTeM [1-5], [6 -9], [11], [12], 8 12
Tewma 5. [lepeMennBanue MUIIEBBIX Macc.
[lceBnooOXIKEHHE. [1-5], [6 -9], [11], [12], 4 12
Monybs 3. MexaHn4yecKue npouecchbl. 10 20
Tema 6. I3menbuenwe. CwmemuBaHuE W
[pa3aeieHue ChIITy4YuX MPOAYKTOB. [1-5], [6 -9, [11], [12], 6 10
Tewma 7. IpeccoBane. [1-5],[6-9], [11], [12], 4 10
Mosyas 4. TensioBbie npouecchl. 16 36
Tema &. OOmme cBeaeHWsT O TEILIOBBIX [1-5], [6 -9], [11] 4 12
mpoiieccax ' ’ '
Tema 9. HarpeBanue. OxnaxaeHue. [1-5], [6 -9], [11] 6 14
Konaencanus. ' ’ '
Tema 10. BeimapuBanue. [1-5], [6-9], [11], 6 10
MonxyJb 5. MaccooOMeHHBbIE TPOIECCHI. 22 38
Tewma 11. O0mue cBeieHUsI 0 MACCOOOMEHHBIX
poLecCax. [1-5], [6 -9], [10], [11], 4 8
Tema 12. CopOuroHHbIC IPOLIECCHI. [1-5], [6 -9], [10], [11], 4 6
Tema 13. Cymnika nuIeBbIX MaTepUAIIOB. [1-5], [6 -9], [10], [11], 4 8
Tema 14. Ileperonka. Pextuduxarus. [1-5], [6 -9], [10], [11], 6 8
Tema 15. Oxcrparuposanue. Kpuctammsamms. |1 -5], [6 -9], [10], [11], 4 8

HTroro 74 158
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4.6.5.

Ilepeuens Tem u yueOHO-MeToANYecKkOro obecnevyenus 1 KPBIC

I/IHTGHCI/ICI)I/IKaI_II/II/I MacCOOOMEHHBIX IIpoLecCCoB

No . N
wn Tema camocTosiTenbHON PabOTHI Y4eOHo-MeToAnYECKOE 0OecTieueHre O0béM, 1
Monyb 1. OcHOBHBIE M0JI0OKEHUS U HAYYHbI€ OCHOBBI TUCIHUILIHHBI 6
Tewma 1. BBenenue. OOmiue npuHIMIGI aHanu3a |[OCHOBHBIE TIOHATHUS U COJEPKaHUE Kypca.
M pacyeTa MpoIEeCCOB U almnapaToB DU3nYECKre CBOKWCTBA MUILIEBBIX MPOAYKTOB, 4
€IMHULIBI U3MEPEHUS U UX PA3MEPHOCTH.
Tema 2. OCHOBBI palMOHAIBLHOTO OCHOBHBIE 3aKOHEI 1 METOJILI UCCIIEIOBAHUS
KOHCTPYUPOBAHUS U MOJEIUPOBAHUSI MPOIIECCOB TEXHOJIOTMUYECKUX MPOIECCOB. 2
1 anmnapaToB
Monyas 2. 'uapoMexaHuveckue nNpouecchbl 12
OCHOBBI THIpaBIUKU. [ HApOCTATHKA.
Tema 3. 3aKOHBI THIPABIUKH ['maponnHamuka. IlepeMelenne sXuaKoCcTen u 4
ra3oB.
Ocaxaenne. GunprpoBanue. MemOpaHHbIE
MeTo bl pazaenenus. Onotanus. M3yuenue
Tewma 4. Paznenenune »XuJIKUX HEOJHOPOIHBIX
MPOIIECCOB LIEHTPOOEIKHOTO OCAXKIACHUSI. 6
CUCTEM
VccrnenoBaHue npoiiecca HeHTPOOEKHOTO
OCaXKICHUS
[IepeMemmBanue B )KUJIKOU Cpeae U
cmemmBanue. [IceBnooxmxenue. Mzyuenue u
Tewma 5. [lepemennBanue NUIIEBBIX Macc. pacueT nmoka3zateneil 3 (HEeKTUBHOCTH MPH 5
IceBa00KIKEHHE. MEXaHMYECKOM TMePEMEIIMBAHUN B KU KON
cpene. MccnenoBanne ruipoquHaMUAKU
MCEBI00KIKEHHOTO CIIOS.
Monyas 3. MexaHn4ecKue Mpouecchl. 6-
M3menpueHne TBepIbIX MaTepHasoB.
Tema 6. M3menpuenue. CMeNIMBaHUE U Knaccudukanus (COpTHPOBKA) MAaTEPUATIOB. 4
[pa3zieNieHre ChIMyYnX MPOJTYKTOB. OnpeneseHue 3aTpaT SHEPTUU Ha MpoIiece
M3MEITbYCHHUS.
O6paboTKa MUIIEBBHIX MATEPHATIOB
Tewma 7. IpeccoBanue. p B p 2
TaBJICHUEM.
Monyas 4. TenJioBble npouecchl. 12-
Tema 8. OOmme cBeacHus o0 TeIUIOBBIX(OCHOBHBIE 3aKOHOMEPHOCTH TEIIOOOMEHA 4
rpoiieccax
T o U o HarpeBanue. Oxnaxnenue. Konaencanusi.
KeMa - HarpeBanie. UXIIAICHHC. 3ydeHure TeIIOBbIX POIECCOB 4
OHJICHCAIIHA. MPOTEKAIOIINX B TEIIIOOOMEHHOH ammaparype.
T 10.B Brimapusanue. M3yueHne npoueccon 4
eMa 11, DhllapuBaHHC. MPOTEKAIOIIMX B BHITAPHBIX anmaparax
Monyab 5. MaccooOMeHHBbI€e POIECChI. 12
Tema 11. O0mue cBeeHUS 0 MAaCCOOOMEHHBIX  |PacdeT OCHOBHBIX ITapaMeTPOB
mporeccax. MacCOOOMEHHBIX anmapatoB. CriocoOb! 2

Tema 12. CopOririoHHBIE IIPOIIECCHI.

HonoobMeHHas agcopOuusi. AncopOepsl 1
MpPOIIECCH B HUX.
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Tema 13. Cymka numeBbIx MaTepHuaios.

IToxa3atenu BiaxHoctu. PaBHOBeCcHas

BJIAKHOCTb. 3HAKOMCTBO C CYIIMUJIbHBIM 2
000pyI0BaHUEM.

Tema 14. [leperonka. Pektudukamms. Mexanu3m macconepenauu. [Ipoieccer B
TapeIOYHBIX MEPETOHHBIX KOJIOHHAX. 2

MOJ'IGKyanHaH JUCTUILIIANUA

Tewma 15. OxcTparupoBanue. Kpucrammsanus.

PacTBOpeHue. DKCTpakus B )KUJKOCTHO-
PKUJKOCTHBIX CHCTeMax. TpOWHBIE AUarpaMMBbl 4
COCTaBa TPEXKOMIIOHEHTHBIX PaCTBOPOB.

Hroro

4.6.6. JIpyrue BHIBI CAMOCTOSITEJILHOIH PadOTHI CTY/IEHTOB
He npenycMoTpeHsL.

4.7. IlepeyeHb TeM H BUJI0B 3aHATHI, IPOBOAUMBIX B HHTEPAKTHBHOMI opme

No ®dopwma 3aHATUS Tema 3ansTHS WNurtepaktuHbiii MeTon | O0beM, 4
/1

He nmpegycMmoTpeHsl.

5. DoH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeAeHHUS MPOMEKYTOUHOI aTTeCTAlNU

[TonHoe omnucanue GoOHIA OLIEHOYHBIX CPEACTB TEKyIleH W INPOMEXYTOYHOM aTTecTaluH
o0yJaromuxcs ¢ TEepeYyHeM KOMIETEHIMH, ONHMCAaHUEeM IIOKa3aTeleil M KPUTepUEB OLIEHUBAHHSA
KOMIIETEHIMH, IIKaJdl OLEHWBAHUSA, TUIIOBbIE KOHTPOJIbHBIC 3aJaHUi U METOJUYECKHEe MaTepuabl
[IPE/ICTAaBIECHBI B IPUIIOKEHUH K HACTOSLIEH porpaMmme.

6. Y4eOHO-MeTOANYECKOE O0ecTeYeHHe M CIUIIMHbI
6.1. PexomeHayemasi InTepaTypa
6.1.1. OcHoBHAas IUTEpaTypa
e ABTOp, Ha3BaHUE, MECTO U3IAAHMUS, U3/1-BO, TOJ U3JaHHs, KOJIUYECTBO CTPAHUI] Koi-B0 oK.
/1 ’ ’ ’ ’ ’ B OMOIMOTEKE
1 Kapeuxwuit I'.Jl., Bacunbe b.B. Ilponieccsl u anmapatbl NUIIEBOW TEXHOJIOTUU: | DIIEKTPOHHBIN
" | yuebnuk / I'. JI. Kaenxuii, A.B. Koposnes. — M.: Arponpomusnar, 1991. — 432 c. pecypc
[Ipomeccyl W ammapaThl MHINEBOM TEeXHOJOTMU: ydeOHoe mocobme / C.A. | DIeKTpOHHBII
bpenuxun, A.C. bpeauxun, B.I'. XKyxos, }0.B. Kocmonempsanckuii. — CaHkT- pecypc
2. | IlerepOypr: Jlamp, 2022. — 544 c. — ISBN 978-5-8114-1635-6. — Tekcr:
MeKTpoHHBIH // JlaHb: dJekTpoHHO-OMONMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/211625
ABpopoB B.A. IIporeccsl 1 anmapatsl MUIIEBbIX TPOU3BOJCTB: yueOHOE oco0ue | DIeKTPOHHBIH
3 / B.A. ABpopoB. — Bonoraa: Undpa-Umxkenepus, 2023. — 796 c. — ISBN 978-5- pecype
"1 9729-1153-0. — Teker: aneKTpoHHBIN //  JlaHb:  3IEKTPOHHO-OMOIHOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/347228
TexHomornueckoe 00OpyJOBaHHE TMHIIEBBIX MPOU3BOJACTB. KypcoBoe U | DIEKTpOHHBII
JTUIUIOMHOE TpoeKTupoBaHue: ydebOHoe mnocobue / A.H. Ilomepeunsrii, B.I. pecypc
4 Kopuwmituyk, B.A. IlapamonoBa, C.A. bopoBkoB. — Jlonenk: JoHHYOT nmenn
" | Tyran-bapanosckoro, 2016. — 300 c.— Tekcr: »snexkrponnsiii / Jlans:
AJIIEKTPOHHO-OMOIMOTEUHAS cucTeMma. — URL:
https://e.lanbook.com/book/170482.
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CrabunukoBa B.H. Tlpomeccsl u ammapaThl MUIIEBBIX MPOU3BOACTB: Y4eOHUK / | DIEKTPOHHBIH
B.H. Cra6uukos, B.M. Jlucsauckuii, B.JI. TlomoB — M.: numi. npom-16, 1976. — pecypc
664 c.

6.1.2. JlonosiHuTEILHAS JIUTEPATYypa

Ne /it ABTOp, Ha3BaHUC, MCCTO U3J1aHUA, U30-BO, I'OJ U3AAHUA, KOJJUUCCTBO CTPAHUIL

1.

[Tonepeunsiii  A.H.  IlpoextnpoBaHue  mpoieccoB U 0OOpYJOBAaHUS  MOJOYHOM
npoMbIuieHHOCTH: yueOHoe mocodue / A.H. Tlomepeunsiii, A.B. Bmacos, B.I1. JlaBunkwuii,
A.H. bproxosenkuii, A.B. Koaserko. - Jlyranck: I'OY JIHP «JIHAY», 2019. — 200 c.

[Tonepeunsiii  A.H. TexHonorudeckoe o00OpynoBaHHE MalbIX MscolepepadaThIBAIOIINX
MPOMU3BOACTB (YCTPOMCTBO M TpoeKkTUpoBaHue): yueonoe mocodue / A.H. Ilonepeunsrii, E.A.
Bricoukasi, A.H. bproxosenxuii, B.Il. JlaBunxuii, P.A. [IpyxunuH. - BopoHex: H31-BO
«HcTokmy», 2022. — 259 c.

[Tonepeunsrit A.H. TexHomoruueckoe obopynoBaHue GepMEpPCKUX MOJOYHBIX MPEATPHUITHIA:
yaebHoe mocobue / A.H. [lonepeunsrit, B.I1. JlaBunkuii. — Joneuk: 'O BIIO «/lox HYOTy,
2023 - 165 c.

I'op6atiok B.W. Ilpomecchl u ammaparsl numeBsix npousBoacte / B.U. T'opbatok. — M.:
Komoc, 1999. — 335c.

[Ipoueccel M ammaparbl NUILEBBIX MPOU3BOACTB U OuorexHoioruu / J.M. bopoxymnus,
M.T. IllynGaeBa, E.A. CadonoBa, E.A. BaraiineBa. — 2-e uzn., crep. — Cankr-IletepOypr:
Jlamp, 2023. — 292 c. — ISBN 978-5-507-46311-4. — Tekct: snexkTpoHHBIH // JlaHb:
2JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/305954.

Kuctun, E A. Ilpomeccsl U anmaparhl TUIIEBBIX Mpon3BoACTB. COOPHHUK 3a/1ad, METOIUKA PEIICHUH,
BapHaHTHI 3a/1aHuil: yueOHnoe nmocobue / E.A. XKuctun, B.A. ABpopos. — Bonorna: Muadpa-Nmxenepus,
2022. — 168 c. — ISBN 978-5-9729-1027-4. — Tekcr: 31eKTpoHHbIH // JIaHb: 2IEKTPOHHO-OMOIHOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/281798

. Pacyer u mnpoekTupoBaHME anmapatroB Ui MEXaHMYECKUX M T'HIPOMEXAaHMYECKUX MPOLIECCOB:
yuebnoe nocobue / A. H. Octpuxos, B. H. Bacunenxo, JI. H. ®posnosa, A. B. Tepéxuna. — CaHkT-
[erepbypr: Tpounkwuii moct, 2018. — 360 c¢. — ISBN 978-5-9909159-9-2. — Tekcr: 31eKTpOHHBIN //
Jlanb: snekTpoHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/105819.

6.1.3. Ilepuoanyeckue M31aHUA

Ne i/t

Haumenosanue nsnanus UsznarenscTBO I'oxb! n3manus

He npenycMoTpeHsl.

6.1.4. MeToauueckue YKa3aHusd 1Jisl oﬁyqamumxcsl M0 OCBOCHHUIO JUCHUITIIHHBI

Ne /i ABTOp, Ha3BaHKE, MECTO U3JIaHMS, U3/1-BO, TOJI U3JIaHUsI, KOJIMYECTBO CTPAHMUII

MeTonueckue ykazaHus K BBIIIOJHEHUIO KypCOBOTO MPOeKTa No aucuurinHe [Ipoueccs n
ATnIapaThl MAIIEBBIX MPOU3BOJACTB JUISl CTYIEHTOB HarnpasieHus noaArotToBku 19.03.03 IMpoaykrsl
MUTaHUS )KUBOTHOTO Tipoucxoxkaenus / B. I1. JlaBunkuii. - JIyranck: nuznarenscrso JIHAY, 2019.
— 80 C.

[[porpamma, METOAMYECKHE yKa3aHUs, KOHTPOJIbHBIE 3a/1aHus 110 nucuuiuivbe [lponeccel n
ATIapaThl MUIIEBBIX IPOU3BOJCTB IS CAMOCTOATENBHOM PaOOThI CTYJEHTOB HAIIPABJICHUS
noarotoBku 19.03.03 IlpoaykTsl muTaHus )KUBOTHOTO porcxoxaenus / B. I1. JlaBunkwuii. -
Ulyranck: m3gatensctBo JIHAY, 2019. — 57 C.

[Iporieccsl 1 anmapaThl TUILIEBBIX IPOU3BOJICTB. TemIoBble U MaCCOOOMEHHBIE ITPOLIECCHI.
JTaGopaTopHbIi MPAKTUKYM: METOAMUYECKUE YKA3aHUs AJIS CTYJCHTOB 110 HAlpaBJICHUIO
noarotoBku 19.03.03 — [NpoxykTsl nutanus kuBotHOTro porcxoxaenus/ Cocrt.:/ B.IL
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https://e.lanbook.com/book/305954

Ulagunkuii, [1.C. 'onuapoBa — Jlyranck: ®I'bOY BO JIT'AY, 2024. — 34 c. — Tekcr:
HIIEKTPOHHBIH.

HpOIICCCBI " afIapaThbl MMIICBBIX IMMPOU3BOACTB. FI/IHPOMGX&HI/I‘ICCKI/IG N MCXaHHUYCCKHEC
ITPOLICCCHI. Ha60paT0pHBII>i MPAKTUKYM: METOAUYCCKUC YKA3aHUA JJIS1 CTYACHTOB I10

4 mHanpasieHuio noArotoBku 19.03.03 — IIpoaykTel muTaHus )KUBOTHOTO NpoucxoxaeHus/ Cocr.:/
B.I1. Jlapuukui, I1.C. 'onuapoBa — JIyranck: ®I'bOY BO JI'AY, 2024. — 61 c. — TekcT:
BIEKTPOHHBIN.

6.2. Ilepeuensb pecypcoB HHGOPMANMOHHO-TEIeKOMMYHUKAUHOHHON ceTn «UHTepHeT»
(najee - ceTb «IHTEpHET»), HEOOXOAUMBIX /IS OCBOCHHSI IV CIIUILJIMHBI
Ne /mn HazBanue nnTepHer-pecypcea, aapec ¥ pexkuM J0CTyrna

1 DPBC usnarennctBa «HOpaiit» [DnexTponHslii pecypce]. Pexxum noctyma:https://biblio-online.ru/

2 PBC u3narennctBa «Jlanpy. [DnekTpoHHbIi pecypc]. Pexxum noctyma: https://e.lanbook.com/.

3 Hayunas snextponnas 6ubnuoreka eLIBRARY. [DnexTponHslii pecypc].
https://elibrary.ru/defaultx.asp

4 [D7eKTPOHHBIA (HOHJ HOPMATUBHO-TEXHUYECKHX JOKYMEHTOB «Texskcrepr». [DIeKTpOHHBIH
pecypc]. http://lwww.cntd.ru/?yclid=5905194109882823518

5 PBC ZNANIUM.COM [DnexrponHslii pecypc]. Pexxum nocryna: https://znanium.ru

6.3. CpeacrBa obecnieyeHUs1 OCBOEHMS 1M CIUIITIHHBI
6.3.1. KomnbroTepubie 00y4yamye 1 KOHTPOJIHPYIOLIHE TPOrPaMMbl
No | Bun yue6noro | HammenoBaHue mporpaMMHOTO DymKms mporpamMmuoro odecneucHus
n/m 3aHATUSA obOecrieueHus MOJIeNupY-
KOHTPOJIb oOyyaromas
fo1as
1 [Ipaktuueckue [[Iporpamma s TECTOBOM OLIEHKHU + - +
3HaHuii ctynenToB KTC-2
6.3.2. Ayamo- U BHA€0NOCOo0us
Ne i/ Bun mocobus, HauMeHOBaHHE
He nmpegycmoTpensl.
6.3.3. KomnboTepHble mpe3eHTAIIMN Y4eOHBIX KYPCOB
Ne /it Tema, BU 3aHATHS

He npengycMoTpeHsI.

7. OnucaHue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HeOOXOAMMOIl Ui OCyILIeCTBJIEHUS

00pa30BaTeJIbLHOrO MPOLECCA M0 TUCIUTIIHHE

Haumenosanue o6opynoBan-
Ne | HBIX yueOHBIX KAOMHETOB,
[lepeyenr 0CHOBHOTO 000pYIOBaHMsI, MPUOOPOB U MAaTEPUATIOB
/T | OOBEKTOB IS MPOBEIACHUS
3aHATHI
1. |T-109 -  naGopatopwus | [lepcoHambHBIN KOMITBIOTEp — 2 IIT., ammapar Uil ymakoBKH — 1
IIPOLIECCOB M anmaparoB |IIT., Becbl — 2 IIT,. KoMmmpeccop — | mr., npoekrop — 1 mir.,
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IUILEBBIX IPOU3BOACTB U
TEXHOJIOTUYECKOTO

000pyIOBaHUS  MOJIOYHOU
OTpaciy, y4yeOHas
ayIUTOpHUS UIS TIPOBEICHHS
n1abopaTopHO -
IPAKTUYECKUX 3aHATUH WU
Hay4HO-UCCIIEA0BATEIILCKOMN
paboTHI CTYJICHTOB

npunTep — 1 mT., Tepmoctat — 1 mT., ppakronHas KojoHka — 1
WIT., XONOJUIBHUK — | MIT., KUOATUIBHUK — 1 wWT., Tupu — 1 wr.,
apMaTypHbIii cton — 1 mT., mabopaTopHbIii MUKpoao3aTop — 1 miT.,
MHUKPOCKOI — 3 IIT., TIeUKa dJeKTpuueckas — 1 mrT., potamerp — 2
IIT., COKOBBDKMMAJIKA l mr., snaeKkTpoMenbHUIA I mr.,
HneHTpudyra — 2 mwr., napra ayauropHas — 18 wr., ctynbsa — 40 mr.,
CKaMEWKN ayJuTOpHbIE — 2 MIT., CTOJ-MapTa — 6 IIT., CTeIax
JepeBsiHHBIN — | mT., mKad KHWKHBIA — 1 WT., mKkad MeTuIUHCKAN
— 1 mrT.,, cTom OAHOTYMOOBBIM — 3 INT., JEMOHCTPAIMOHHBIC
Martepuasl (CTEHbI U TIp.)

8. MesxkaucuMIInHAPHbIE CBA3H

IIporoxo.

corjiaCoBaHus pa6oqel71 [porpamMmsl € IpyruMu JUCHUITIIMHAMN

HaumeHnoBanue JUCIHHUIIIINHBI, C

KOTOPOU MPOBOJAUIOCH
COTJIacOBaHHE

[Ipenmoxenus 06 u3-
MEHEHUSIX B padouei
nporpamme.
3aKa04eHre 00 UTOrax

Kadenpa, ¢ koTopoit IpoBOAMIOCH
CorjacoBaHHE

Texuwonoruueckoe 0OONVINRAHUE
xneﬁnner{annmx KOHTUTENCKUX U

MAaKapOHHBIX IPEAIPUATHI

Kagenpa Texnonoruu msica u COTrJIaCOBAHO

MSACOINMPOAYKTOB
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JIuct u3mMeHeHui paboueit IporpaMMsl

IIpniaoxenne 1

HOMep HN3MCHCHHUA

Howmep nportokona
3aceaHus
Kadeapsl U gaTta

CTpaHuisl ¢
U3MEHEHUSIMU

[IepeueHs OTKOPpPEK-
TUPOBAHHBIX ITYHKTOB

TTonmmce 3aBe-
IYIOILIETO
kadenpou
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IIpniaoxenne 2

JIuct nepuoauuecKux MpoBepoK paboyei mporpaMmbl

JloJbKHOCTHOE W10, TTPO-
BOJIUBIIIEE MTPOBEPKY
®.1.0., 10IKHOCTB,

Hara

IToTpeGHOCTE B
KOPPEKTUPOBKE

IlepedeHs NyHKTOB, CTP.,
pas3aesnoB, TPEOYIOIUX
U3MEHEHUU
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IIpunoxenne 3

®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/[J)KETHOE OBPA3OBATEJIbHOE YUPEXXJIEHUE
BBICILIET'O OBPAZOBAHUS
«IYTAHCKHUI T'OCYJJAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
UMEHMU K.E. BOPOILIMJIOBA»

®OH/I OHEHOYHBIX CPEJACTB
yaeOHo auciuiuinHbl «IIporecchl u anmapaThl MUAMIEBBIX MPOU3BOICTBY

Hanpasnenue noarorosku: 19.03.02 IIpoxyKThl UTaHUS U3 PACTUTEILHOTO CHIPHS
[podune: TexHonorus xyeda, KOHTUTEPCKUX U MAKAPOHHBIX M3ICITHIA

YpoBeHb IpohecCHOHATEHOTO 00pa30BaHus: OaKkaIaBpuar

T'ox mayana mogrorosku: 2024

Jlyranck 2024
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1. IEPEYEHb KOMIETEHIIUA, COOTHECEHHBIX C HHAUKATOPAMM JOCTUXKEHUS KOMIIETEHIUI, C YKASAHUEM 9TAIIOB UX
®OPMHUPOBAHUSA B IIPOIIECCE OCBOEHUSI OBPA3OBATEJBLHOM ITPOT'PAMMBI

Kon DopMynHpOBKa MNupukaropst Oran [Tnanupyemsie pe3ynbTaThl 00y4eHUs HanmMeHoBaHue HanMeHoBaHUE OLIEHOYHOTO
KOHTpO- KOHTPOJIHPYEMOH JOCTYDKEHUS (ypoBeHs) MOnyJIed H CpeICTBa
JIUpyeMoi KOMIIETEHI[AN KOMIIETEHIIUH OCBOEHUSA (vnm) pa3zaenos Texymuii IIpomexyToun
KOMITe- KOMITETEHIIUU JIICIIUTIIIMHBL KOHTPOJIb ast aTTecTalys
TEHINH
OIIK-3 Crocoben OIIK.3.1. 3HATBH: OCHOBHEIE 3aKOHBI (DU3UKH, XMMUH; TecTsl
UCIIOJIB30BaATh O0O0CHOBBIBAET HepBLIf/i T4l OCHOBHBIC ITOHATHUSA TCXHOJIOTHH 3aKpBITOI'O
SHAHHS BBIGOD MPOM3BOCTBA MUILEBBIX MPOAYKTOB; THIA OK3amMeH
MHKEHEPHBIX COBPEMEHHOTO MCTOIIMKH pactcTa Hg[oz[6opa
TEXHOJIOTMYECKOTO 000PYAOBaHUS.
IPOLECCOB  MPH |TEXHOJIOTMYECKOT PyA
'YMeTh: IpOEeKTHPOBATh, TOIOUPATH \n TecTbl
pelieHnn 0 000pyHOBaHHS <
000pYyIOBaHKUE M CUCTEMBI aBTOMATU3AINN R OTKPBITOTO
npodeccuoHalbH | IS -
Bropoii star TEXHOJIOTHYECKHUX TPOILIECCOB MPH X THIA
bIX 3afad " |mpodeccHoHabH IIPOU3BOCTBE IPOAYKTOB IIUTAHMUS; N (Bompocs! s OKk3aMeH
IKCIITyaTanuu bIX 3a71a1 pa3pabaTrbiBaTh B COOTBETCTBHH C '; orpoca)
COBPEMCHHOTO TpeOOBaHUSIMU JICHCTBYIOIUX CTaHIapPTOB =,
TEXHOJIOTUYECKOT TEXHUYECKYIO JOKYMEHTALUIO; =
0 00opymoBaHuUs Biagers: MeTOAAMHU OIIPENEICHUS p= IIpakTrueckue
1 ipuOopoB OCHOBHBIX TIOKa3aTenel paboTh 3a1aHus
Tperuii aTan [TeXHOJIOTHYECKOTO 000PYIOBAHUS; SK3aMeH
TEPMUHOJIOTHEH, IPUHATON B 00JIacTH
M3y4EHUS] TEXHOJIOTUYECKOTO
000pYI0BaHUSL.
OIIK.3.2. 3HaATh: HCIIOJIb30BATh B MPOIIECCE Tectb
[lepBrIii 3Tan MPON3BOACTBA NPOAYKTOB ITUTAHUS 3aKpBITOrO
JleMOHCTpHpYeT p p It pony P DK3aMeH
SHAHUS [pecypco- 1 3Heprocoeperaroriye THTIA
v
MHIKEHEPHBIX TEXHOJIOTHH. <
NPOLECCOB  NPH YMeTb: OCyIIECTBIATE TEXHOJIOTHYECKHE S TecTsl
N [TPOLIECCHI POU3BOICTBA MSICHBIX - OTKPBITOTO
pemennn Bropoii atan Q|
[IPOYKTOB, PyKOBOJCTBYSCh - THIA OK3aMeH
TEXHOJIOTUYECKHU . —
MEHCTBYIONIMMH TEXHUYECKUMHU = (BompocChI JIs
X 3anatd erilaMeHTaMu % ompoca)
Biagerb: MeTOMKaMU pacdera o IIpakTrueckue
Tpertuii 5Tann [IPOU3BOJCTBEHHBIX MOIIHOCTEH, 3aTPy3KU U = 3aaHUS
OK3aMeH

[o00pa MallIiH U anmnapaToB MULIEBOU

[IPOMBIIIJIICHHOCTH.




2. OHEHOYHBIE CPEJACTBA U KPUTEPUU OLIEHUBAHUSA
JIJISA MPOBEJAEHUATEKYIIETO KOHTPOJISA U TIPOMEXYTOUYHOM ATTECTAIIMA

Ne | Haumeno | Kpatkas IIpencraBnen | Kpurepuu oueHuBanus [xana
n/ | BaHHe XapaKTepUCTHKA ue OIICHUBAHUS
i OIICHOYHO | OI[EHOYHOTO CPEeICTBa OIICHOYHOTO
ro cpeicTBa B
CpeJlcTBa dbouze
1. Tecr Cucrema TecToBrIe B tecte Bemonreno 90-100% 3amanui Orenka
CTaHAPTU3NPOBAHHBIX | 33JaHUS «Omauunoy (5)
3aJIaHUM, TTO3BOJISIONIAS B Tecre Beinoaneno 6osee 75-89% 3amanuii | OneHka
HU3MEPHUTH YPOBEHB «Xopouwio» (4)
3HAHUM. B tecte BomonHeHo 60-74% 3ananuit Ornenka
«Yooeremsopu
menbHo» (3)
B tecre Beimonneno menee 60% 3amanuit Ornenka
«Heyoosnemsop
umenvroy (2)
Bonbmas 4acTh omnpeeNeHun He | OueHka
mpeAcTaBieHa, JuOO TpeacTaBieHa ¢ | «Heyooeremegop
rpyObIMH OLIIMOKaMH. umensroy (2)
2. | Ompoc ®dopma paboTHI, Bompocsr k IIponemoHcTprpoBanbl  mpeamnonaraeMbie | OeHKa
KOTOpast MO3BOJISCT ormpocy OTBETHI; MPABUJIBHO HCIIOJIB30BaH alroput™m | «Omauurnoy (5)
OTICHUTH KPYro30p, 000CHOBaHHI BO BpeMs PacCYyKICHHIA; eCTh
YMEHUE JIOTUUCCKU JIOTHKA PacCyKICHUH.
MTOCTPOUTH OTBET,
yMeHHe IIponemMoHCTpHPOBAHEI npezronaraemeIe Orenka
TPOJIEMOHCTPHPOBATH OTBETHI; €CTh JIOTHKA PACCYKIEHHH, HO | «Xopowoy» (4)
MOHOJIOTHYECKYIO Pedb HETOUHO HCIOIB30BaH ITOPHTM
1 MHBIE 000CHOBaHMI BO BPEMS PACCYXKICHHA M HE
KOMMYHUKATHBHBIE BCE OTBETHI IOJTHEIE.
HABBIKH. Y CTHBIH 01IpOC [IponemoHCcTpHpoBaHsl  mpeamnonaraeMbie | OreHKa
06IMaTaeT GONBIIIMA OTBEThI, HO HENPAaBWIBHO HCIOJB30BaH | «Yoosremeopu
BO3MOKHOCTSME anropuT™M  OOOCHOBaHWH  BO Bpemst | menvHo» (3)
BOCHUTATENEHOIO PACCYXKICHHIA; OTCYTCTBYET JIOTHKA
BO3/IEHCTBHSL, CO3/1aBast pacCyXJICHUM; OTBETHI HE ITOJIHBIE.
YCIIOBHS ISt OTBeTHI HE TIPEACTaBICHBL. OreHka
He(pOpMaITBEHOTO «Heyooeremsop
0O0IIeHMsL. umensroy (2)
3. | Jladopar | Hampasieno Ha Jlabopatopu | IIpomemoHcTpupoBaHO cBOOOHOE BiiageHue | OreHka
OpHbIE OBJIAZICHUE METOJAMH U | ple 3aHATUSA po(eCCHOHATBLHO-TIOHATUIHHBIM «Omauuno» (5)
3aHSATHSA | MCTOJUKaMU M3y4acMOn

MACIUTIIAHBL. J{J1s
PpeIIeHus TpeIaracTes
PEIINTh KOHKPETHOE
3amaHne (CUTyammo) 6e3
MIPUMEHEHHS
MaTeMaTHYECKUX
pacyeTos.

armnaparom, BJIaJ€HUEC MECTOJaMU U
METOIMKaMM OUCHUIIMHEIL. [loka3aHbl
CITOCOOHOCTH CaMOCTOSITETLHOTO
MBbIIIJICHU S, TBOp‘IeCKOﬁ AKTUBHOCTH.
3aﬂaHI/I€ BBIIOJIHEHO B IIOJHOM 00BEME.

IIpogeMoHCTpHUPOBAHO BJIQ/ICHHE
po¢heCcCHOHATHHO-TIOHATHIHHBIM

anmapaTtoM, NpH TNPHUMEHEHWH METOJO0B U
HEe3HAYNTENIbHBIC

MCTOOUK  JHCIUIIIIMHBI

HCTOYHOCTH, IIOKa3aHbI CII0COOHOCTH
CaMOCTOATCIBbHOTO MbIIIJICHUA, TBOp‘IeCKOﬁ
AKTUBHOCTH. 3a;1aH1/1e BBITIOJIHCHO B IIOJIHOM

061)eMe, HO C HCKOTOPbIMU HCTOUYHOCTAMMU.

Ornenka
«Xopowio» (4)

IIponeMoHCTPUPOBAHO BIIaZICHUE
Npo(eCCHOHANBHO-TIOHSATUIHBIM alIapaToM

Ha HHU3KOM YPOBHEC; NOITYCKAIOTCHA OLIHOKU

Orenka
«Yooseremesopu
menvro» (3)




Hanmeno
BaHHE
OLIEHOYHO
ro
cpencTBa

Kpatkas
XapaKTEepUCTHKA
OIIEHOYHOTO CPE/ICTBA

IIpencraBnen
ne
OLIEHOYHOT'O
cpelncTBa B
¢doume

Kpurepun oneHnBanus

[IIkana
OLIEHHUBAHUS

npun TPUMEHCHHU METONOB W METOANK
JUCHOUITIITHHBI. 3aZ[aHI/Ie
IIOJTHOCTBIO.

BBIIIOJIHEHO  HE

He IIPO/IEMOHCTPHUPOBAHO BIIaJICHNE
PO eCCHOHATBHO-TIOHSTUIHHBIM
anmapaToM, METOJaMH M METOJMKaMHU

JUCHUITIIINHBI. Sa,I[aHI/IC HEC BBIIIOJIHCHO.

Onenka
«Heyoosnemsop
umenvHo» (2)

Kypcoso
H IPOeKT

CamocrosTenbHas
TBOpYecKas paboTra
CTYACHTA, B paMKax
KOTOPOH MPOUCXOIUT
OBJIAJICHUE METOIAMH
COBPEMECHHBIX HAYYHBIX
HCCIICTOBAHUH,
yriryOnéHHOe H3ydeHue
KaKoW-u60 mpoOIeMBl,
TEMBI, pa3jierna
JUCITUTUTMHBI (BKITIOUAs
H3yYeHHE JTUTEPATYPHI).

TemaTtuka
KypCOBOTO
MpOeKTa

B pabote u Ha ee 3amIUTe MOKA3aHBI
riIyOOKHMe 3HAHUS TEMBI, yMEHHE BBIICTHTH
TJIaBHOE, CHOPMYIHPOBATH BEIBOIHI,
BJIaJICHUE HABBIKAMU TBOPUYECKOTO TIOX01a
10 MCTIOJIF30BAHUIO M CAMOCTOSTEIEHOTO
aHaM3a COBPEMEHHBIX aCIIEKTOB MPOOIEMBI.
O060011IeHBI (haKTHIECKUE MaTepUabI,
C/IeJIaHbI HHTCPECHBIC BBIBOJIBI U
MIPEUIOKEHBI HAIPaBIICHHS PEIICHHS
nccnexyemoi npooiemst. [IpaBuwisHO, B
COOTBETCTBUH ¢ TpeOOBaHUSIMHU 0(POPMIICHA
paboTa. [Tpu HEOOXOMMOCTH TIPEACTABICH
MPE3CHTAIIMOHHEIN MaTepuai. Bee 3amanus
BBITIOJTHEHBI B TIOJTHOM 00BEMeE.

Ouenka
«Omauuno» (5)

B paboTe 1 Ha ee 3alIUTe MOKA3aHO MOJIHOE
3HAHWE MAaTepualia, YMCHUE BBIICIHUTH
rJIaBHOE, BCECTOPOHHE OCBETHUTH BOIPOCHI
TEMBI, HO  TIPOSIBJICHO  HEJIOCTATOYHO
TBOPYECKOE OTHOIICHHE K PaboTe, UMEIOTCS
HE3HAYUTEIbHEIE OIIMOKU B eé
opopmiicHnu. Bcee 3amaHus BBITOJHCHBI B
TIOJIHOM O0OBEME.

OreHka
«Xopowo» (4)

B pabore um Ha ee 3amuTe NPABHIEHO
PacKpbITHl OCHOBHBIE BOIPOCHI HM30paHHOM
TeMbl, [IOKa3aHbl 3HAHUS TEMBbI, HO
HaOMIONAIOTCSl  3aTPYAHEHHS B JIOTHKE
H3JIOKECHUA MaTe€puaja, AOMYHICHBI TC WA
WHBIC HETOYHOCTH, YMEHHE BBIACIUTH
IJIaBHOE B MOJHOH Mepe He IPOABICHO,
paboTta odopmiena ¢ omuOkaMu. 3amaHUS
BBINOJIHEHBI HE B ITOJHOM 00beMe.

Orenka
«Yooeremsopu
menvro» (3)

KypcoBas paboTa He BBINOJIHEHA.

OneHka
«Heyooenemsop
umenvHo» (2)

JK3amMeH

KonTponsaoe
MEpOIIPUSATHE, KOTOPOE
TIPOBOANTCS TIO
OKOHYaHUU U3YYCHUA
JIVICIIUTIIIMHBL

Bomnpocs! k
9K3aMEHY

[Toka3aHo 3HaHWE TEOPHHU BOIIPOCa,
MOHATHIHO-TEPMHHOJOTHYECKOTO arapara
JMCHUITIMHBL, YMEHHE aHAIU3UPOBATh
npobJIeMy, COIEPIKATETBHO U
CTHJIMCTHYECKU TPAMOTHO M3JIaraTh CyTh
BOTIPOCA; IITyOOKO MOHMMATh MATEPUAT,;
BJIAJICHUE AaHATUTHYECKHM CIIOCOOOM
W3JI0XKEHHSI BOTIPOCA, HAYYHBIX HIICH;
HABBIKAMHU apT'yMEHTAIMH U aHaJI3a
(hakTOB, COOBITHH, SBICHUH, TPOIIECCOB.
BricraBnsercs 00ydarolmemycsi, IOJHO,
MoApOOHO ¥ TPAMOTHO OTBETHUBIIEMY Ha
BOTIPOCEI owmera u BOIPOCKI

Ouenka
«Omauuno» (5)
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Hanmeno
BaHHE
OLIEHOYHO
ro
cpencTBa

Kpatkas
XapaKTEepUCTHKA

OLCHOYHOI'O CpEACTBA

IIpencraBnen
ne
OLIEHOYHOT'O
cpelncTBa B
¢doume

Kpurepun oneHnBanus

[IIkana
OLIEHHUBAHUS

OK3aMEHaTopa.

IToxa3aHo 3HaHME OCHOBHBIX TEOPETUIECKUX
MOJIOXKEHUN BOIIPOCA; YMEHHE
aHAIM3MPOBATh SBJICHHUS, (DAaKTHI, JEHCTBUS B
pamMKax  BOIpOCa;  COAEPXKATENBHO U
CTUJIMCTUYCCKU TPaMOTHO wuU3Jlaratb CYTb
BOIIPOCAa, HO HMMEET MECTO HEH0CTaTOYHas
MOJIHOTA OTBETOB IO U3J1araéMoMy BOIIPOCY.
[IponemoHCTpHpOBaHO BIIaJICHHUE
AQHAJUTHYECKUM  CIIOCOOOM  M3JIOXKEHUS
BOIIPOCA M HAaBBIKAMH apTyMEHTAIIHU.
BricTaBnsercs oOyuatomemyc,
IMMOJIHOCTBIO OTBETHUBIIEMY Ha BOIPOCHI
OusmeTta W BONIPOCH 3K3aMEHATopa, HO
JOMMYCTUBUIEMY npu OTBCTAX
HE3HAYUTEIbHBIC OINMMOKH, YKa3bIBAIOIIUE
Ha HaJIMYUe «HECUCTEMHOCTH» U MpPOOEIoB
B 3HAHUSIX.

OreHka
«Xopowio» (4)

Iloka3zaHo  3HaHHME  TEOpUHM  BOIIpOCa
¢parmMeHTapHO  (HEMOJIHOTA  W3JIOXKEHUS
uH(pOpMaIMK; ONIEpPUPOBAHKUE TIOHATUSMH Ha

OBITOBOM  YpOBHE); YMCHHE BBIACIUTH
TJIaBHOE, c(hopMyIHpPOBaTH BBIBO/IBI,
MIOKa3aTh CBSA3b B IIOCTPOCHHWH OTBETAa HE
MIPOJIEMOHCTPUPOBAHO. Bnanenue
AQHAIUTHYECKUM  CIIOCOOOM  M3JIOKCHHMS
BOIIpOCa u BJIaJIcHUE HaBBIKAMH

apryMeHTaluy He IPOIeMOHCTPHUPOBAHO.
OOydaromuiics JOMYCTHJ CYIIECTBEHHBIE
OIIMOKH TIPU OTBETaxX Ha BOIPOCHI OUIIETOB
1 BOIIPOCHI 9K3aMEHATOPa.

OreHka
«¥Yoosnemesopu
menvro» (3)

3HaHME MOHATHHHOTO ammapaTra, TEOPHUHU
BOIIPOCA, HE MPOJEMOHCTPUPOBAHO; YMEHHUE

aHANTM3UPOBaTh Y4UeOHBIM Marepuan He
MPOAEMOHCTPUPOBAHO; BJIAZICHUE
QHATUTUYECKUM  CIIOCOOOM  M3IIOKEHHUS
BOIIpOCa u BIIAJICHHC HaBBIKAMHA

apryMeHTalliU HE IPOJIEMOHCTPUPOBAHO.
OOyuaromuiicss He OTBETWJI Ha OIWH WU
JIBa BOIMpoca Owmiera W IOMOJHHUTEIHHBIC
BOTIPOCHI 3K3aMEHATOpa.

Orenka
«Heyoosnemsop
umenvro» (2)
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3. TUIIOBBIE KOHTPOJIbHBIE 3ATIAHUSA UJIN UHBIE MATEPUAJIBI, HEOBXOJIUMBIE 1151
OIIEHKHW 3HAHUIA, YMEHUI, HABBIKOB U (MJIN) OIBITA JIEATEJIBHOCTH,
XAPAKTEPU3YIOUUX 3TAIIBI ®OPMUPOBAHUA KOMIIETEHIIUM B ITPOIIECCE OCBOEHUSA
OBPA30BATEJILHOM ITPOI'PAMMBI

OueHo4YHbIE CPeCTBA AJIsl POBEeHUS TEKYUIero KOHTPOJIA
Texkyumii KOHTPOJIb OCYIIECTBIISACTCS IMperojaBareieM TUCIMILIMHBI TP MPOBEACHUU 3aHATHH B (opme
TECTOBBIX 3a/IaHUH, YCTHOTO ONPOCa U MPAKTUYECKUX 3aJaHUM.

OIIK-3 Cnoco0eH uCnojib30BaTh 3HAHNSI HHKEHEPHBIX MPOIECCOB MPH pelieHun nMpogecCHOHATBLHBIX
33724 ¥ IKCIJIyaTAllU¥ COBPEMEHHOI0 TEXHOJIOTMYeCKOro 000pya0BaHus U NPUOOPOB.

OIIK.3.1. OO0ocHOBBIBaeT BBIOOP COBPEMEHHOI0 TEXHOJOTMYECKOro 00OpyIoBaHMs  JJIs
npodgeccHOHAJIBHBIX 32124

l'[epBuii 3Tan — IMOKa3bIBacT C(l)OpMPIpOBaH]—[OCTI) nmoxkasaTtejid KOMIICTCHIMU «3HAaTb)»: OCHOBHBIC
3aKOHBbI (1)I/I3I/IKI/I, XHMHUHU; OCHOBHBIC MOHATHUA TEXHOJOTUM MPOU3BOACTBA NUIICBLIX MPOAYKTOB; METOAUKH
pacuera u 1102160pa TEXHOJIOTHYIECKOTO oﬁopyszaHlm.

TecToBbIE 321aHUSI 3AKPBHITOT0 TUNIA
1. HazoBure TepMOAMHAMUYECKHE MapaMeTphl MHIICBBIX MPOIAYKTOB (BBIOCPUTE HECKOJIHKO BAapUAHTOB
OTBETOB):
a) IaBJICHUE;
0) Temrieparypa;
B) 00BeM;
T') TEINIOEMKOCTb.

2. Kakoil U3 mepevyrcICHHBIX KPUTEPHEB SIBISACTCS MEPOW OTHOILICHWS CHJ JABJICHHS W CHJ WHEPIHH,
JEHCTBYIONIMX B cucTeMe? (BBIOSpPHUTE OJIH BApUAHT OTBETA):

a) Diepa;

0) Peitromnnbaca;

B) Opyna;

r) HyccennpTa.

3. Kaknm ko3 GunmeHToM XapakTepu3yeTcsi IepeHoC TEIIOThI OT 00JIee HArpeThiX YacTell cpe/ibl K MeHee
HarpeThiM. (BBIOCPHUTE OJIMH BaAPHAHT OTBETA):

a) K03 HUITNESHTOM TEIIONPOBOTHOCTH;

0) ko3¢ dunmenta TenaooOMeHa,

B) KO3 PHUIMEHTOM TEIJI00TIauH;

r) K03 puirenTom Temonepesayn.

4. CyMMO# KaKHX ClIaraeMbIX SIBISIFOTCS TEMIIEpaTypHbIC MOTEPH IPH BbINAPHUBAHUH (BHIOEPHTE HECKOJIBKO
BapUaHTOB OTBETOB):

a) THApOCTaTHYeCKas ACTPECCHs;

0) ruapaBIUYeCcKas JETPECCus;

B) TUIPOAMHAMUYECKAS IEIPECCHs;

T') GU3UKO-XUMHUYECKas! JETIPECCHSL.

5. KomnoHeHT cMecH, Kunsiimid npu 0ojiee HU3KOHM TeMIepaType, Ipu NeperoHKe, Ha3bIBaloT ... (BBIOCpUTE
OIVH BapHaHT OTBETA):

a) TUCTUILISITOM;

0) JIETKOJIETYyINM;

B) TPYIHOJICTY4HM;

T') peKTH(PHUKATOM.
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6. [IpounTaiiTe TEKCT M YCTAHOBUTE MOCIIEIOBATENbHOCTD.

Pacnonokute mnocnenoBaTEeNnbHOCTh CTAaguil Tpoliecca 3KCTPAarMpoBaHHA B CHUCTEME TBEPAOE TENIO -
KHJKOCTb.

a) Maccorepeaya LelIeBOro KOMIIOHEHTA B )KUIKOM PACTBOPUTEIIE,

0) pacTBOpEHHUE IIEIEBOTO KOMIIOHEHTA,;

B) muhy3ust IKCTparupyeMbixX BEIIECTB,;

r) auy3ust pacTBOpUTENS B IOPHI TBEPIIOTO TEA.

Korou
| 6. | r; 6; B; a |

Btopoii »3Tam - nmoka3biBaeT CcHOPMHPOBAHHOCTb MOKa3aTeJdsd KOMIIETEHUHH  «yMeTb»:
NPOEKTHPOBAThH, NOAOHPATH 000PYI0BAHUE U CHUCTEMbl aBTOMATH3ALMU TEXHOJOTHYECKUX NMPOLECCOB NMpH
NMPOU3BO/JACTBE MPOAYKTOB NHUTAHHMA; Pa3padaTbiBaTh B COOTBETCTBUM C TPeOOBAHUSIMHU /IEHCTBYIOLIUX
CTAHIAPTOB TEXHUYECKYIO IOKYMEHTAIHIO.

3agaHus OTKPBITOTO THIIA (BOIPOCHI JJISI OIIPOCA):
1. Kakne criocoOb! BEITApHBaHUS HCIOIB3YIOTCS B UIIEBOW IIPOMBIIILICHHOCTH ?
2. Kakue Tunpl MEXaHHYECKMX MEIIAJIOK UCTIONB3YIOT MPH MEPEMEIIUBAHNY CHIITyYUX Cpea?
3. UTo MOHUMAIOT MO/ TIOPO3HOCTHI0, E B TICEBI00KMKEHHOM clioe?
4. Kakyro pojb UTparoT OTpakaTesIbHbIE IEPETOPOAKH MIPU MepeMeIINBaHUN?
5. HazoBure Teopemy, KoTopas SBISETCS OCHOBOM TEOPHH aHAIHM3a Pa3MEPHOCTEH.

B HHH.IeBOﬁ MMPOMBINUICHHOCTHU MPUMCHAIOT OJHOKPATHOC U MHOT'OKPATHOC BLITTAPHUBAHUC.

HpI/I NEpeMCIIMBAHUU ChITYYUX CPCA MCIOJB3YIOT NIHCKOBLIC U CIMPAJIbHBIC MCIIAJIKU.

OTpaxaTenabHbIe MIEPErOPOKH MPH MEPEMEIINBAHUY MTPEIOTBPAIaloT 00pa30BaHUE BOPOHKH.

1
2
3. HOI[ IOPO3HOCTBHIO MCCBAOOKMIKCHHOI'O CJI04 TIOHUMAIOT O6’beMHyIO JOJIO ra3a B CJIOC.
4
5

OcHOBO# TeopuH aHaJIN3a pa3MEPHOCTEH SABJISETCS T-TeopeMa.

Tpernii 3Tan — noka3biBaeT c(HOPMHUPOBAHHOCTH MOKA3ATEJs] KOMIETEHIIUH «BJIAJETh»: METOAAMH
ompenesieHHsl OCHOBHBIX MoOKa3aTejeidl pPadoThl TEXHOJOTHYECKOT0 O0OpPYIOBAaHUS; TEPMHUHOJIOTHEN,
NPUHATOH B 00J1aCTH H3YYeHHUS TEXHOJOTHYECKOT0 000PYI0BaHUS.

I[pakTnyeckue 3axaHusi:
1. OnpenenuTh KOHEYHYIO KOHLIEHTPALMIO pacTBOpa a2, €Clid NpHW BhIMapuBaHUM U3 pacTBopa Gl = 2650 kT, C
koHUeHTpanuen al = 11% ynamnmun W = 1320 kr Bozsl.
2. OnpenenuTbh AuaMeTp €MKOCTH D, ans mepeMemuBaHusl >KUAKOCTH HPOIEIJICPHON (BUHTOBOW) MeEIANKON
nuamerpom d = 0,3 m.
3. Ompenenuth CKOpPOCTb (UILTPOBAHHUS CYCHEH3MM V, Ha PaMHOM (QUIbTPE C IUIOMAABI0 TOBEPXHOCTH
duapTpoBanbHOil meperopogkun F = 10 M° ecim, xommdectBo ¢mistpata Vo = 3 M°, HPOJOIIKHTEIBHOCTD
¢unprpoBanus T = 10 4.
4. OmpenenauTh MOIMHOCTh TPHUBOJA H3MEIBUUTEIS IMPOU3BOAUTEILHOCTRIO M = 0,75 wm/c, m3MenpbIaeMoro
MaTtepuaga NpH yJeldbHbIX 3aTpaTax dHEPruu Ha M3MenbdeHue Sy, = 2,19 JIx/Kkr, eciu Ko3(QQUIMEHT MOIE3HOTO
NeHCTBUA TTpUBOAa coctapsieT 1 = 0,82.
5. OmpenenuTh TEIUIOBYIO Harpys3Ky TemIooOMeHHoro ammapata Q, mpu HarpeBaHHM >KUAKOCTH C MAacCOBBIM
pacxomnom G, = 1.2 kr/c, Temmoemkoctsio ¢ = 2,8 kJx/(kr*K), ot t; = 16 °C o t, = 48 °C.
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Kiroun

1. KoHeuHy0 KOHIIEHTpALMI0 PacTBOpa, OMNPENENUM M3 MaTepHajIbHOTO OajlaHCa BBIIAPHOTO
a1 a1

anmapata: W = G, ( - E) =G, (a— — 1), BBIpa3uB U3 YpaBHEHHUS BEIHUYUHY &p, U IOJCTABIISAS
2

Gya 2650-11
MCXOJIHBIC IaHHBIC, TIONYIHM: dp = L Vlv = Seso1az0 = 21.9%
= _

CoxkpallleHHbIH BapUaHT OTBETA: Macca BhIIapeHHOU BojbI a, = 21,9 %

2. Hcxoast U3 T€OMETPUIECKOTO OO0 IS TPOIEIUICPHONH (BUHTOBOM) MEIIAKA OTHOIICHUE
D

MaMeTpa eMKOCTH K MEIIanKe COCTaBIACT — = 3 ,Tornma TOJCTAaBNSAS WMCXOJIHBIC IaHHBIC,

nojyuum: D =d X3 =0,3 X3 =09m

Coxpawennpiii  gapuanm omeema: Ouamemp emKoCmu Oisi HepPeMeuéanus HCUOKOCU

nponenneprou meuwtanrkou cocmasum D = 0.9 m

3. CkopocTh (QUIBTPOBaHHS OMNPEACISIIOT Kak 00beM (uiIbTpaTa MONXYYEHHBIH 32 CIUHHILY
v
BpPEMEHH C €AWHUIIBI IUIOMaan GUIbTpa T.e. UV = ZTM /€ TOT1a TIO/ICTABIISIs ICXOHBIE JaHHbBIC,
3
oMY uM: ¥ = 7= X 10 = 3m3

- 3
COKpameHHblu sapuarnt omeema. CKoOpocmb (ﬁuﬂbiﬂpOGdHuﬂ cocmasum N = 3 m

4, MOH_IHOCTB QJICKTPOIIpUBOAa  JIA HSMeHL‘Ia}OHIefI MamunHbl, OPUCHTHPOBOYHO, MOXKHO

MXSyn

OTIPEICITUTD U3 BRIpaKEeHU: N = , KBT , Torz1a 1oICTaBIIsAs HCXOMHBIE JaHHBIC, TTOJTYIHM:

0.75%2.19
N = ———=2«Br.
0.82

CoxkpallleHHBIH BapUaHT OTBETA: MOIIHOCTh MPHUBOJIA M3MEbUUTENS cOCTaBUT M = 2 kBT

S. TerioBylo Harpy3ky TEIUIOOOMEHHOT'O ammapara OIpPEAeNsIOT W3 YpPaBHEHHUS TEIJIOBOTO
Gamanca: Q = G, X ¢ X (t, — t1), KBT, Tora moacTaBiss HCXOAHbIE JaHHBIE, TOIYIHM:

Q =1.2x2.8(48—16) = 107 kBt
Coxpawennvlil 6apuanm omeema: meniosas Hazpy3Ka Menio0OMeHHO020 annapama cocmagum
Q =107 kBm

OIIK.3.2. leMoHCTPpHPYET 3HAHUS HHKEHEPHBIX MPOLECCOB MPH PellieHUH TEXHOJIOTHYECKUX 32124

IlepBBIil 3Tan — moka3biBaeT CGOPMHPOBAHHOCTH NMOKa3aTeJsd KOMIIETEHIHMM <«3HATH»: OCHOBHBIE
TeXHOJOTHYecKHe NMpouecchl MPOU3BOJACTBA MPOAYKTOB MUTAHUS.

TecToBbIE 321aHUsI 3AKPBHITOT0 TUNIA
1. IlepeunciuTe BUABI BO3ACHCTBUS pab0OYMX OpraHOB M3MENBYIONICH MAIIMHBI Ha pa3pyIliacMbIil MaTeprat
(BBIOCPHUTE HECKOJLKO BApHAHTOB OTBETOB):
a) C/IBUT;
0) ucrtupanue;
B) pa3OuBaHue;
T') IOMOJI.

2. Kakue W3 mepedrclieHHBIX OCHOBHBIX IMPOIECCOB BXOJAT B TPYIIY THAPOJMHAMHUYECKHX? (BbIOepuTe
OJIMH BapHaHT OTBETA):

a) U3MeJbUCHHE;

0) HarpeBaHwue;

B) CYIIIKa;

T) yIbTpaduabTpaIms.

3. [lo arperaTHOMY COCTOSIHHIO TIPOIIECC SKCTPArHPOBAHIE PA3INIAIOT B CUCTEME: (BBIOEPUTE HECKOIBKO
BapHAHTOB OTBETA):

a) TBEpJI0€ TEJI0-Ta3;

0) KUIKOCTH - TBEPJIOC TEIIO;

B) JKAIKOCTD — JKUAKOCTB;

T') )KUJKOCTh — r'a3.

4. HazoBuTe Tpymmy HpOLECCOB, OCHOBOH KOTOPBIX SIBISETCS W3MEHEHHE TEIUIOBOI'O COCTOSHHS Cpel,
YYacCTBYIOIIMX B Iporiecce. (BRIOEPUTE OJMH BapHAHT OTBETA):
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a) MEXaHUIECKHE,

0) TUIPOIMHAMUYECKIIC,
B) TEPMOIUHAMHUYIECKIE;
r) 1uHy3UOHHEIE.

5. Kak Ha3pIBaeTCs BOASHOW Map yJalsieMOr0 M3 BBINAPHOW YCTAHOBKM M MCIOJB3YEMBbIH 11 00orpeBa
JIPYTOi TETIIO0OOMEHHOH anmapaTypbl. (BBIOEpUTE OJIUH BapUAHT OTBETA):

a) BTOPUYHBIH;

0) rperorwii;

B) OCTpHIi;

T) 3KCTpamnap.

Kiroun

OB | W INE
&
H

6. [IpounTaiiTe TEKCT ¥ yCTAHOBUTE MOCIENOBATEILHOCTb.

Pacrnonosxute mocnenoBaTebHOCT COCTOSHIM 36pHICTOTO TICEBI00KIKEHHOTO CIIOSI.
a) IEPEeXOTHBINA PEKIM;

0) peXuM TPaHCIIOPTUPOBAHMS;

B) PEXKHUM «KUTICHHSD;

T) pe&XUM (UIBTPOBAHUS.

Kunrou

6. | r; a; B; 6 |

BTopoii 3Tan — noka3piBaeT chOPMUPOBAHHOCTH MOKA3aTeNIsl KOMIETEHIIUH «YMETh»: HCMO0JIb30BaTh B
npoiecce MPOU3BOACTBA NMPOAYKTOB MUTAHMS PeCypco- U IHeprocoeperaomue TeXHOJIOTHH.

3agaHus OTKPBITOTO THIIA (BONMPOCHI JJISI OTPOCa):

1. Kakyto oneparuro IpoBOST HEIOCPEACTBEHHO Nepel KpUCTaJUIN3aen?
2. HazoBute criocoObl MHTEHCH(DUKAIIMH TIPOIECCa OCAKICHMUS.

3. Urto Takoe peKTHUPUKAIHA?

4. Yto sBIsIeTCS ABHXKYIIECH CHIOH MacCOOOMEHHBIX MPOIECCOB.

5. Kakme »snexTpodusndeckue METOIbI

MPOMBIIIIEHHOCTH?

Kiroun

1. [epen kpucTaJIM3aLUel MPOBOJST ONEPALIMIO BHITIAPHBAHUE.

2. [pouecc ocaxneHns WHTEHCHUUIMPYIOT IyTEM IMOBBILEHHUS TEMIeEpaTypel Cpenbl A0
JIOTTYCTUMBIX TEXHOJIOTHYECKHX YCIIOBHUI M BBEJICHHEM KOAryJIIHTOB.

3. Pextudukanus — 310 mporece pa3aeneHus] MHOTOKOMITOHEHTHOH TOMOTE@HHOW CMECH JIETYUHX
BEILECTB MIyTEM MHOTOKPATHOTO BBIMAPUBAHUS M KOHICHCAIMHM 3TOW CMECH COMPOBOKIACTCS
BO3BpallleHUEeM YacTH KOH/ICEHCATa B BUJE (PIIETMBIL.

4, JBrKkymield cuimoi MacCOOOMEHHBIX IIPOILIECCOB SIBISETCS PAa3sHOCTh KOHIIGHTPAIIUH MEXTy
(hazamu.

S. OnekTpoU3NUecKue METOABI: JIEKTPOCTATUYECKUM TI0JIeM, HH(PPAaKpacHOE W3JIyueHHE, TOKH

BY u CBY, ToKkH NPOMBIIUIEHHON YaCTOTHI

00pabOTKM THIIEBBIX MPOIYKTOB TMPUMEHSIOTCS B TIHIIEBOH
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Tperuii 3Tann — Noka3biBaeT c(POPMUPOBAHHOCTD MOKa3aTeIs KOMIIETEHIMHI «BJAeTh»: METOAMKAMM
pacyera NPOM3BOJACTBEHHBIX MOLIHOCTeH, 3arpy3ku M MNoadopa MAIIMH M AaNNapaTtoB MNUIIEBOI
NPOMBILJIEHHOCTH.

IIpakTHYecKkue 3a1aHus:
1. Ompenenuts TEOPETUYECKYID OOBEMHYIO IPOU3BOJUTEIHHOCTh BalKOBOW JAPOOWIKH I H3MENbYCHUS
MaTepHala IOTHOCTBIO p = 530 Kr/M>, TIpH CHeIyIOMIX IapaMeTpax W3MeIbUHTeNs: 3a30p MEXIy BaIKkaMu b =
0,001 m, nuametp BankoB D = 0,25 M, mymHHa BankoB | = 0,5 M, yacToTa BparieHus BajakoB N = 153 Ml ™
2. Ompenenuts KonuaecTBO BoAbl W, KoTopoe HeoOxo Mo BhimapuTh U3 G;=1750 Kkr pactBopa, 1Jisi yBeIHICHUS
€ro KOHIIeHTpauu oT ;=18 mo a,=60 %.
3. Ompenenuth MNPOU3BOJUTEIBLHOCTE M, OTCTOMHMKA HEIPEPHIBHOTO JEHCTBUS JJIi OCBETJCHHS BOJHOMU
cycnien3ud B konmuuectBe m = 20 1/4, Konuenrpauust tBepaon ¢asel B cycnensun X; = 10,5%, koHueHTpauus
CTYIICHHOW cycrieH3nu X, = 25%.
4. OmnpenenuTh KOJIMYECTBO yAansieMod Biard W, B CYIIMJIBHON YCTaHOBKE €CJIM MPOU3BOAMTEILHOCTh amiapara
1o BbIcyleHHOMY MaTepuany G, = 150 kr/4, HauanbHas 1 KOHEYHAsl BIa)KHOCTh MaTepHana COOTBETCTBEHHO Wq =

30% u wy =0,15%.
5. OnpenenuTh MPOU3BOIUTEIBHOCTL OypaTa Ui IPOCEUBAHUS MyKH, ey paguyc Oapabana R = 0,4 m, HacbIIHAs

TUIOTHOCTB MYKH p = 760 kr/m°, kosdbduimenT paspsixnenns p = 0,7, yron HakJIoHa 6apabaHa K TOPU3OHTY o = 8°,
BBICOTA CJIos MyKH h = 0,05 M, yacToTa Bpamenus oapabana N = 22 MuH .

Kimroun

1. Teopernueckyro 00BEMHYIO TNPOM3BOANUTEIBHOCTh BAJIKOBOM JPOOWIIKM ONPENEISIOT MO
popmyie: V, = mDnbl X 60, M3 /4, nojacTapisis HCXOAHbIE JAHHBIE, HOTYYUM:

V; = 3,14 x 0,25 x 153 X 0,001 X 0,5 X 60 = 3,6 M3 /4y,

COKpaufeH;-lblﬁ eapuanm omeema: npou3B0OUMeNbHOCMb 8AIKOB0U OPOOUNKU COCMABUM
Vr=3,6m/u

2. Maccy BeimapeHHO# BosI W, OTIpEAETNM U3 MaTepUATBHOTO OajlaHCca BHIMTAPHOTO ariapara:
a; a;
W=G(1——)=G — -1
(1-5) =G -1

ITO/ICTABIISASI ICXOAHBIE NaHHbIe, momyanM: W=1750 (1-18/60) = 1225 xr
CokpawjeHnbvlll 6apuanm omeema.: Macca 8blnapeHHou 600vl W = 1225 ke

3. [Ipon3BOIUTENBEHOCTE OTCTOMHUKA, OTIPEIEIMM U3 MaTepHalbHOTO OajlaHca:

10,5\ _
25) =116 1/4,

Coxpawennvlil apuanm omeema: npou3so0uUmenbHoOCmy omcemotHuka cocmasum M = 11,6
m/u

M=m (1 — %), [IOCTABIISASI HCXOJIHBIE TaHHbIe, nonyyum: M = 20 (1 -
2

4, [TpoU3BOIUTENLHOCT CYIIMILHON YCTAHOBKHM, OIIPEIeIMM U3 MaTepHaabHOro GanaHca:
wWq1—Ww
=G 1—Wz , KI'/4 , IOJICTABJIsAs HCXOIHBIE JAHHBIE, TTOJTyYHM:
—W1

w = 1500915 _ (g
= 150350 =30 ~ 639 xr/d

Coxpawennvlil éapuanm omeema. npou3600UmMeIbHOCMb CYUUIbHOU YCMAHOBKU COCMAGUM
W = 63,9 xo/u

5. TeopeTudeckyro MPOM3BOAUTENBHOCTE OypaTa ONpeeNsioT 1Mo GopMmyle:
M = 0,2upyntg(2a)VR3h3, Kr/c, NoACTaBIAA UCXOHBIE JAHHBIE, TIOTYYHM:
M=0,2x%0,7x%x760x22xtg(2x8)x+0.43x0.05% =0,19 kr/c

Cokpawennvlli 6apuanm omeema: npouso0umeIbHOCHb bypama cocmagum
M =019 kze/c.
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OuneHouHble CpeacTBa AJid BBINNOJHEHUA KYPCOBOI0 IPOEKTA

Tembl KYPCOBOI'O IPOEKTA:

W Tema KypcoBOro MpOeKTUPOBAHUS
1 |KoxyxoTpyOHBII BepTHKAIbHII TEII00OMEHHHUK
2  [KoxyXxoTpyOHBI TOPU30HTAIBHBIN TEIIIOOOMEHHHUK
3 [3MeeBUKOBBIN TEIIOOOMEHHUK
4  TermooOMEHHHMK IIACTHHYATHIN YETHIPEX CEKITUMOHHBIH
5 TernnooOMEHHUK TUTACTUHYATHINA TPEXCEKIIMOHHBIN
6 |BwimapHo# ammapar ¢ TpyOuaToOi MOBEPXHOCTHIO HATPEBA U IIEHTPAILHON IIUPKYIISIIUOHHON TpyOoi
7  |BeimapHO# ammapar ¢ eCTeCTBEHHOH LMPKYIIALUEH U BHIHECEHHOH Iperolieil KaMepoi
8  [MHorokopmycHas BaKyyM-BbITIapHasl yCTaHOBKA
9  |BakyyM- BbIIapHOH ammapaT ¢ HHXEKTOPOM
10 [TemmooGmennuk ¢ pybamkoi

2R A N

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

OueHo4HbIE CPeACTBA A5 NPOBEACHU POMEKYTOYHOM aTTeCcTAllUH
[IpomesxyTouHas aTTecTanust IpOBOIUTCS B (JOPME YCTHOI'O SK3aMEHa.
Bonpoce! ajst 3x3amMeHa

Kpatkuit ncropuaecknii ouepk pazButus Kypca «IIpomeccs! u anmapaTsl MTHIIEBBIX TPOU3BOACTBY. - OOIHe
3aKOHOMEPHOCTH TEXHOJIOTHYECKHX MPOLIECCOB.

[TonsiTre 06 sHEpTreTHYECKOM OanaHce.

Knaccudukanus npoueccoB NUIIEBOH TEXHOIOTHHU 110 M3MEHEHHUIO TapaMeTpOB MpoLiecca BO BPEMEHHU.
Knaccudukanus nporecco mo cTpykType padodero mukJa.

Kiraccuduxkarus mporieccoB 1o IBIKYIISH CUIIe.

Martepuaiisl, UCHIOIb3yEMBIE ISl U3TOTOBJIEHNUS alllapaToB MHUILEBBIX IPOU3BOJACTB.

Kpatkas xapakTepucTuka.

OcHoBHbIE TPeOOBaHUS, IPENBSIBIISIEMbIE ITPH Pa3pabOTKe KOHCTPYKIMH annapaToB U MaIluH. - PeXxuMbl
JIBUKEHUS KUJIKOCTH. Y paBHEHUE HEPa3pPHIBHOCTH MOTOKA.

I'unpocrarnueckuii napamokc.

I'mapaBnudeckoe cONpOTUBIEHUS.

I'uapocrarnyeckoe gaBieHUE.

I'uapaBnudeckrie MalIMHBL, UX KiacCH(pUKaIMSL.

OOBeMHBIE HACOCHI.

OCHOBHBIE 3Talbl HCCIETOBAaHUN MO CO3AAHUIO HOBBIX NMPOLIECCOB U allapaToB.

Bunsl mogo6us.

[TepBas Teopema momoOusI.

Btopas Teopema momoowus.

Tpetbs Teopema momo0us.

XapakTepUCTUKH U METOJIbI OLIEHKH AUCIIEPCHBIX CUCTEM.

Knaccuduxauus HeOIHOPOJHBIX CUCTEM U METOJIOB UX Pa3ZeICHUsL.

MarepuanbHbli OanaHc mpolecca pa3aeieHus] HEOJHOPOAHOM CHCTEMBI.
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
95.
56.

57.
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.
68.
69.

Kunernueckoe ypaBHeHHE THAPOMEXAHUYECKHUX IIPOLIECCOB.

OcaxeHre B TIOJie CUJI TSHKECTH (OTCTaUBaHHE).

Onpenenenrie CKOPOCTH OCAXKICHNS TBEPI0H IapOBOM YaCTUIIBI B )KUIKOCTH.
[Tpou3BOANTENBHOCTh OTCTOMHUKOB.

Paznenenne HEOMHOPOTHBIX CUCTEM IO NEHCTBHEM IIEHTPOOSKHON CHITHL.
[IpunnunuanbHas cxema IUKIOHA.

[IpuHuMnuansHasg cxema cenaparopa.

CyTb ¥ KIacCU(pUKAINS MPOIIECCOB ITEPEMETTHBAHUS.

Mexanuueckoe nepemMeninBatuie. TUIbl MEmaokK.

[ToTokoBOE, MHEBMATUYECKOE U LIUPKYJISIITUOHHBIN EpEMEIIUBAHUS KUAKUX CPE.
CyTh ¥ Ha3HAYCHHE MPOIIECCa TOMOTEHU3AIINH.

[IpuHnunuanpHas cxema KjIanaHHOTO TOMOTE€HU3aTopa.

[IceBnooxuxenue, ero xapakrepuctuka. Kpusas nceBIooXKmKeHus.
MeMOpaHHbBIC METOIbI Pa3ACICHHS HKUJIKOCTHBIX CHCTEM.

OO6mnras xapakTepHUCTHKA TIpoIecca (PMIBTPAITHH.

Knaccudukanms anmapatos s GUIBTPOBAHHUS.

OunbTparus o IeiHcTBHEM IICHTPOOSKHOMN CHITBI.

OUIBTPYIOIINE U OTCTOWHBIC IICHTPUD YTH.

CrrocoObI U3MENbYSHNSI.

[ToBepxHOCTHAst U 00BEMHASI TEOPUH U3MEITbUCHUS.

Knaccudukanus annapatoB st U3MEIbUCHUSI.

[lexoBas u BamkoBas ApoOmiky. [[prHINTIHATEHBIE CXEMBL.

Bapabannubie mensHuUIpL. [IpuHIMnraisHas cxema 6apaOaHHOW MEbHUIIBL.
Kputnueckas ckopoctb 6apabaHHOM METbHHIIBI

OmpenencHue KPUTHIESCKONW YaCTOTHI BpalleHUsT 6apaOaHHOW METHHUITBL.
Pexymne MammHel.

XapakTepucTHKa mpoLecca IpecCoOBaHuUs.

Onpenenenue ko3(hHUIMEHTA IPECCOBAHMUS.

[Ipon3BOANTENHLHOCTH MITHEKOBOTO Mpecca.

XapakTepucTrKa U KiacCH(pHUKAIHI METOJJOB COPTUPOBKH CHIITyYHX MAaTEPHAIIOB.
CoptupoBka. CopTupoBka 1o pazmepy. [[puHIMNransHbIe CXEMBI almapaToB.
CoptupoBka 1o pazmepy dactuil. CUTOBBIN aHATN3.

CopTupoBKa MaTepuaioB [0 MAaTHUTHBIM CBOMCTBAM.

[IpuHIMNMaNbHBIE CXEMBI allapaToB JJI CMEIIMBAHUS CHIITyYUX MAaTePUAIOB.
TennooOMeHHbIE anmapaThl, UX Ha3HAUYEHUS.

TemmooOMeHHbIE anmapaTsl, X HazHaueHus. Kimaccudukanus rermioooMeHHIKOB - Kunernyeckoe
YpaBHEHHUE TEIIOBBIX MPOLIECCOB.

OcHoOBHOE ypaBHEHHE Tertonepeaaun. JBuxKyias cuia TeIJIOBBIX MPOIECCOB.
TennonpoBoaHocTs. KoHBekIusl.

KoHBekTHBHBIN TeTII000MEH.

JlyueBoii TemI000MeH, €ro XapakTepUCTHKA.

TennmoooMennnku. KOHCTpYKIMU TEIIIOOOMEHHUKOB. - Kitaccudukaiys moBepXHOCTHBIX
TEIUI00OMEHHHKOB.

[ToBepxHOCTHBIE TETIIOOOMEHHHKHY.

[InacTuHYATHIE TEIIOOOMEHHUKY.

Perenepanust TemnoTsl.

NuTeHcnukanys TETIOBBIX MPOIIECCOB.

CriocoObl THTEHCU(PUKAITUH TEIUIOBBIX TPOIIECCOB.

Brinapuanue. Kiaccudukaiys BbIIIapHBIX aIIapaTos.

TemnmoBoii 6ayaHC BRITAPHOTO armapara.

BrinapuBanue. OIHOKOPITYCHBIE BBIITAPHBIE YCTAHOBKU, IPUHLIUIAAIBHBIE CXEMBI.
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70. OmHOKOpIyCHBIE BaKyyM-BBIIIapHasl YCTAaHOBKA HEMPEPBHIBHOTO JEHCTBUSL.

71. MHOTOKOpIYCHBIE BBINAPHBIE, TPUHIUITHATIBHAS CXeMa.

72. TlpeumyiiecTBa MHOTOKOPITYCHBIX BBIMTAPHBIX YCTAHOBOK.

73. Crioco0Onl Harpesa.

74. HarpeB TeTIIOHOCHUTEIISIMH.

75. Konpencauus. [ToBepxHocTHBIE KOHIEHCAaTOPBI. KOHAEHCATOPBI CMEIIMBaHUSL.

76. TToBepXHOCTHBIE KOHACHCATOPHI, X NPUHLIUIMTHAILHBIE CXEMBI.

77. Ipouecc oxnaxaeHus. OXIaxaeHHe ¢ OMOIIBIO BOABI, BO3IyXa, JIbJa M €ro XapakTepuCcTHKH - HazHauenue
U CyTb IPOLIECCOB MACTEPU3ALNU U CTEPHIIN3ALMU IPOIYKTOB.

78. Kunernueckoe ypaBHEHHE MacCOOOMEHHBIX TPOLIECCOB.

79. MaccooOmeHa Mexy (hazamu. MarepualibHbIi OallaHe mpolecca MaccooOMeHa.

80. MonexynsapHas U KOHBEKTUBHAs AP Py3Hsl.

81. Teopuu macconepenauun. Tepmoauddysus. bapomudysus.

82. dusnueckre 0OCHOBBI U MaTepUaIbHbBIN OanaHc mpolecca abcopOIuH.

83. AbcopOiust. MaTepualibHbIH OanaHc npoiecca abcopOIHH.

84. Abcop6mus. TpeboBanus k abcopOeHTaM.

85. I[NpuHIMIHaIbHBIe CXEMbl OCHOBHBIX THIIOB a0COPOEPOB.

86. AncopOiust. MaTepualibHbIH OajlaHC Mpoliecca acopOoLuu.

87. Kparkast xapakTepHCTHKa Iporecca aicopOIMH U acOpOESHTOB, UCIOIB3YEMBIX B ITUIIEBBIX MPONU3BOICTBAX.

88. TpeboBanus Kk ajcopOeHTaM.

89. [puHIMIHaTBHBIE CXEMbI OCHOBHBIX THIIOB aJICOPOCPOB.

90. Kparkas xapakTepHUCTHKA IPOLECCca DKCTParupOBaHHL.

91. Dkcrpakuus. MatepuanbHblil 6agaHc mporecca SKCTPaKIKK.

92. YcnoBus, Bnustomue Ha 3PEKTUBHOCTH MPOILiecca SKCTPAarupoBaHUs B CUCTEME TBEPIOE TENO - )KUAKOCTD. -
Craaunu mporiecca IKCTParupOBaHMUS.

93. IIpuHIUTIHATBHBIC CXEMBI 9KCTPAKTOPOB.

94. Pextudukanus. [IpuHuunuanpHas cxemMa peKTUUKAIXOHHONW KOJOHHBI.

95. Tleperonka. [IpuHIHNUaNLEHAs cXeMa arnmapara.

96. Kparkas xapakTepHUCTHKa IPOIecca CYIIKH.

97. BaaxxHOCTh, paBHOBECHAS BIIAXKHOCTB, BJIAr0COIEpKaHNE MaTepHaa.

98. Kuneruka cymxku. [loctpoeHue KpUBOH CyIIKH.

99. TenoBoii GanaHc mporecca CyIIKH.

100. Pacuers! mporneccoB cymiku 1o [-X - muarpamme BIaXKHOTO BO3/yXa.

101. Knaccudukanus CymnIoK 1 MPUHIHIIHAIBEHBIE CXeMbl OCHOBHBIX THIIOB CYIIHJIOK.

102. CrnenmanbHble METOABI CYIIKH (CyOnuManueit, nadpaxpacHpiMu tydamu U Tokamu CBY), ux kpaTkas
XapaKTepPHCTHKA.

103. Kparkue cBeneHHs O IpoLEecce KPUCTAUIN3ALUH U 3apOKICHUS] KPUCTAIJIOB.

4. METOIWYECKHWE MATEPHAJIBIL, OIPEJEJISIIOIIAE IMTPOIEYPHI OIIEHUBAHMS 3HAHUM,
YMEHHWU, HABBIKOB 1 (MJIN) OIIBITA JEATEJIBHOCTHU

Tekyumuii KOHTPOJIb

TecTupoBanue i MpOBENEHHUs TEKYLIET0 KOHTPOJIS MPOBOAUTCS ¢ NOMOIIbI0 CHCTEMBI JUCTAHLIMOHHOI'O
o0yueHust miM koMibioTepHoil nporpammbel KTC-2,0. Ha TectupoBanue orBoautcs 10 munyt. Kaxasiii Bapuant
TECTOBBIX 3afaHuii BKitodaeT 10 BompocoB. KommdecTBO BO3MOXKHBIX BapHaHTOB OTBeTOB — 4 mim 5. CTynmeHTy
HEOOXOIUMO BBIOpaTh OAMH NMPAaBUIBHBIA OTBET. 3a KaXKAbl NPaBHJIBHBIA OTBET Ha BONpPOC NpucBanBaeTcs 10
6amnos. llkana mepeBoga: 9-10 mpaBHIBHBIX OTBETOB — OIEHKAa «OTIMYHO» (5), 7-8 TpaBUIBHBIX OTBETOB —
OIIeHKa «Xopomoy» (4), 6 MpaBUIBHBIX OTBETOB — OIIEHKA «yIOBJIETBOPUTENBbHOY» (3), 1-5 mpaBUIIBHBIX OTBETOB —
OIICHKA «HEYAOBJIETBOPUTEIBLHOY (2).

Omnpoc Kak CPenCTBO TEKYIIEro KOHTPOJSl MPOBOAUTCS B (OpMe yCTHBIX OTBETOB Ha BOIpPOCH. CTyneHT
OTBEYaeT Ha MOCTABJICHHBIN BOIPOC cpa3y, BpeMsl Ha MMOATOTOBKY K OTBETY HE MPEAOCTaBIISETCS.

32



[IpakTHueckne 3agaHus Kak CPEICTBO TEKYIIETO KOHTPOJISI MPOBOIATCS B YCTHON (MMMCEMEHHOHN) hopMe WIn
C WCIONB30BAaHUEM JUCTAHIIMOHHBIX O00pa3oBaTeNbHBIX TexHOJNOTHH. CTyAeHTy BBIIAcTCS 3aJaHue W
npenoctanisiercss 10 MUHYT JUTSI IOATOTOBKH K OTBETY.

KypcoBoii npoekt

Tema KypcoBOTrO IpOEKTa ONpEAEISIETCS NpPEnoJaBaTesieM COBMECTHO CO CTYJEHTOM. TpeOoBaHHA K
HalMCaHMIO KypCOBOTO IPOEKTa M3JI0KEHBl B METOIUYECKUX YKa3aHUIX IO BBIIOJIHEHHIO KypPCOBOI'O IIPOEKTa IO
mucnuiuinee «IIporeccel U annaparsl MUILEBBIX IPOU3BOJICTBY.

IIpoMe:xyTOUuHAasl aTTeCcTANMS
OK3aMeH MpPOBOAMTCSA B YCTHOW (opMe WM C HCIOJIB30BAaHMEM IUCTAHIIMOHHBIX OOPa30BaTENbHBIX
TexHoyoru. M3 sK3aMEHAIMOHHBIX BOMNPOCOB cocTaBisiercs 30 SK3aMeHAMOHHBIX OwmiieToB. Kakapiii Owier
COCTOMT W3 TpeX BOMpocoB. KOMIUIEKT SK3aMEHAllMOHHBIX OWIIETOB IPEJACTaBICH B Y4eOHO-METOAMYECKOM
KOMILIEKCE JTUCIUILIMHBI.
Ha noaroToBky kK OTBETY CTyA€HTY npenoctapisercs 20 MUHYT.
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