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Ilepeuens komnemenyuil u UHOUKAMOPOB OOCMUICEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN08 hopMUposanus ¢ npoyecce 0C60eHUs Ouc-
YUNTIUHBL
Komnerenmus:
[1K-2 Criocoben pazpabaTbiBaTh CIOCOOBI INITAHUPOBAHUS M BHEAPEHUS] HOBOW TEXHHUKH U TIEPEI0BON TEXHOJIOTHH He(TerazonepepadoTKy.
WNHankaTtopsl AOCTHKEHHUS KOMIIETEHIMH:
2.1 3HaeT OCHOBHBIE TEHACHIIUH MOJIEPHU3ALUN 000PYIOBaHUS U TEXHOJIOTUU HedrerasonepepadoTku
2.2 Ymeer pa3pabareiBaTh CIOCOOBI BHEAPEHUS HOBOM TEXHUKU U IEPEeI0OBON TEXHOJIOIMU HedTerasonepepaboTKku
2.3 BnaneeTr HaBbIKaMM 110 BHEIPEHUIO HOBOW TEXHUKH U TEXHOJIOTMH HedTera-30mnepepadoTKH.

Huouxamoput 0o- Dmansl hopmuposanus é npoyecce 0c60eHUA OUCUUNTIUHDL
CIUdICEHUsA KOM- Jexuyuu Ipaxmuueckue Jlabopamopnvie 3ans- Haumenosanue oye-
nemeHyuu 3anamus, naéopamopi mus HOUHO20 cpedcmea
nPaKmuKym
11K-2.1 Pazoen 1- Pazoen 1-pazoen 6 Pazoen 1-pazoen 6 Oksamen, nabopa-
pazoen 6 MmopHOe U NPaAKmuyecKoe

3anamue, 0oK1ao
11K-2.2 Pazoen 1- Paszoen 1-pazoen 6 Paszoen 1-pazoen 6 Okszamen, nabopa-
paszoen 6 mopHoe U NpaKmuieckoe
3anamue, OOKIao
11K-2.3 Pazoen 1- Paszoen 1-pazoen 6 Paszoen 1-pazoen 6 Okszamen, nabopa-
paszoen 6 MOpHOe U  NPAKMuU4ecKoe
3anamue, OOKIao




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouenounvle cpeocmea Kon-60 Min, éannoe Max, oannoe
Jlabopamopnasa paboma 4 12 20
Ilpakmuueckoe 3auamue 2 10 18
Jloknao 1 6 10
Jluckyccusn 1 8 12
IK3amen 1 24 40
Hmoczo: 60 100




HlIxana ouenusanusn

Iundposoe
BbIpasKeHue

Bripakenue B 6aJi-
Jax:

CioBecHOe BbIpaKeHHe

Kputepun oueHKH HHIMKATOPOB JOCTHKEHHUA MPU (popMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

OneHka «OTIMYHO» BBICTABISAETCS CTYAEHTY, €CJIH TEOPETHYECKOE CO-
JepKaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 MPOoOesIoB; HCUEPIBIBAIOILE, OCIE0-
BaTEJIbHO, YETKO U JIOTMYECKU CTPOMHO H3/araeT Marepual; CBOOOJHO CIIpaBilsi-
eTcs ¢ 3a/7ladaMM, BOIPOCAMHU M APYTUMH BHJAMHU NPUMEHEHHs 3HAHWH; UCIOJb-
3yeT B OTBETE JONOJHUTEIbHBIN MaTepu-all BCe MPEIyCMOTPEHHBIE POTrpaMMOit
3aJaHMs BBIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YHCIOM 0ajuioB, OiIu3-
KM K MakKCUMaJbHOMY; aHaJIM3UPYET MOJIYy4EHHBIC PE3YIbTaThl; MPOSBIACT ca-
MOCTOSITEJIbHOCTD ITPH BBITIOJHEHUH 3aJaHUN

74 - 86

Xoporo (3a4TeH0)

O1meHKa «XOpOII0» BBICTABIISICTCS CTYACHTY, €CIIU TEOPETHIECKOE COlep-
’KaHUe Kypca OCBOSHO HOJHOCTHIO, HEOOXOIUMBIE NMPAaKTHYECKNE KOMIICTCHIINH B
OCHOBHOM C(OPMHPOBAHEI, BCE MPEAYCMOTPEHHBIE POrpaMMoi oOyueHus y4eo-
HBIC 3a/1aHHS BBITOJIHEHBI, KAUECTBO UX BBIMOJIHEHUS JOCTATOYHO BBICOKOE. CTy-
JICHT TBEPJO 3HACT MaTepHall, IPaMOTHO U 1O CYIIECTBY HM3JIaraeT ero, He JIOITyC-
Kasi CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60 - 73

Y 10BNETBOPUTENHHO (3a4UTEHO)

OrneHKa «yJ0BIETBOPUTEIHHOY» BBICTABISETCS CTYAEHTY, €CIH TEOPETH-
YECKOEe CO/IepKaHne Kypca OCBOEHO YaCTHMYHO, HO MPOOEIbI HE HOCAT CYIIECTBEH-
HOTO XapakTepa, OOJBIINHCTBO NPEAYCMOTPEHHBIX NPOrpaMMON 3aJaHUi BBITOJI-
HEHO, HO B HUX UMEIOTCSI OITMOKH, MPH OTBETE HA MOCTABJICHHBIH BOPOC CTYIEHT
JIOMTyCKaeT HETOYHOCTHU, HEJOCTATOYHO MpPaBWIbHBIE (OPMYIUPOBKH, HAOIIO/Ia-
FOTCS] HApYIIECHUs! JIOTHYECKOH ITOCIIEA0BATEIbHOCTH B U3JI0KEHUN IPOTPAMMHOTO
MaTepHaa.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCA CTYACHTY, €CIH OH He
3HAET 3HAYUTEJIbHOM YaCcTH IPOrPAMMHOI0 MaTepuaa, JOIyCKAET CyIIEeCTBEHHbIE
oKOKY, HEYBEPEHHO, ¢ OOJBIIMMH 3aTPYAHEHUSMU BBINOJHIET HMPAaKTHUECKUE
paboThl, HEOOXOUMBIE MPAKTUYECKAE KOMIIETEHIIMH HEe c(HOpMHUpPOBaHBI, 0OIb-
IIMHCTBO MPEAYCMOTPEHHBIX MporpaMMon oOydeHHUs] y4eOHBIX 3aJaHUN HE BBI-
MOJTHEHO, KAYeCTBO MX BBIMOJHEHUS OLIEHEHO YMCIIOM 0ajioB, OJM3KHUM K MHHU-
MaJIBHOMY




KpaTkasi XapakTepucTHKA OLIEHOYHBIX CPeICTBA

No
n/n

Haumenoesanue
OUCHOUHO20
cpeocmea

Kpamkasa xapakmepucmuxa oyeHouno2o
cpeocmea

Ilpeocmaesnenue
OUeHOUHO020 Cpeo-
cmea 6 ponoe

2

3

4

JlaGoparopHas
pabota

D10 BHUI y4eOHOU pabOThI, LIETBI0O KOTOPOH
ABJISIETCS] M3y4YeHUE (MCCleJOBaHUE, U3MEpe-
HUE) XapaKTePUCTHK J1a00paTOPHOTO OOBEK-
Ta.

[lenp mabopaTOpPHBIX 3aHATHI: OCBOCHHUE
U3y4aeMoil yueOHON NHCLMILIMHBI; TpUOOpe-
TEHHUE HABBIKOB MPAKTUYCCKOTO MPUMEHEHUS
3HAHUW y4€OHOU NUCHMIUIMHBI (JIUCIUIIINAH )
C WCIOJIb30BAaHWEM TEXHHYECKHX CPEACTB H
(nn) o0opyaoBaHUs

Tembl maboparop-
HBIX pabOT, KOH-
TPOJIBHBIE BOTIPO-
CBI 10 TEME
1abopaTopHOil pa-
OO0TBI, BOIIPOCHI K
KOJUIOKBUYMY

[IpakTueckoe
3aHATHE

B xonme mnpakTtuueckux padOT CTYACHTHI
OBJIAJIEBAIOT YMEHHSIMU TOJIb30BaThCs pabdo-
TaTh C HOPMATUBHBIMU JIOKYMEHTaMU U WH-
CTPYKTUBHBIMU MaT€pHAIaMHU, CIPABOYHU-
KaMHu, COCTaBJISITh TEXHUYECKYIO
JIOKYMEHTALMIO; BBINIOJHATh YEPTEKHU, CXe-
MBI, TaOJHIIBI, pEIIaTh Pa3HOTO poja 3a7auu,
JIeJIaTh BBIYMCIIEHUS, OIPEIAEIIATh XapaKTepHU-
CTUKU Pa3UYHBIX BEIIECTB, OOBEKTOB, SIBIIC-
HUM. L{esb TpakKTUYEeCKUX 3aHATUM 3aKJIF0Ya-
€TCsi B BBIPAOOTKE Y CTYJIEHTOB HaBBIKOB
MPUMEHEHUSI TIOJYYEHHBIX 3HAHUW I pe-
HICHUS MPaKTUYECKUX 3aJady B MPOIECCe
COBMECTHOM [EATEIBHOCTH C IMpernojaBare-
JISIMU.

Temsbl mpakTHUe-
CKHX 3aHSITHI;
KOHTPOJIBHBIE BO-
IIPOCHI U 3a1aHUS
10 TEME IIPAKTH-
YECKOI'0 3aHATHUSA

Huckyccus

Or1ieHOYHBIC CPE/CTBA, TO3BOJISIOIINE BKIIIO-
YUTh OOYYaIOMMXCS B MPOIECC 00CYKISHUS
CIIOPHOT'O BOTPOCA, MPOOJIEMbI U OLICHUTh UX
YMEHUE apryMEHTHPOBaTh COOCTBEHHYIO
TOYKY 3PCHHSI.

[lepeuens nuckyc-
CUOHHBIX TEM JIJIS
IIPOBENICHUSI KPYT-
JIOTO CTOJIA, TAC-
KYCCHH, ITI0JIEMHU-
KH, TUCITYTA,
ne0aToB

Jloknan

[IponykT camocTosTeIbHOM pPabOThl  CTY-
JICHTa, MPEJICTABISAIOMNUN coO0l MyOany-HOE
BBICTYIUICHUE TIO MPEACTABICHUIO MOJIy4YeH-
HBIX pE3yJbTAaTOB pEUICHUs OIpPEIEICHHON
y4eOHO-TIPAKTUYECKOM, y4eOHO-
MCCIIE0BATEIBbCKON WIM HAYYHOU TEMBbI

Tembl nokIagoB




MunucTepcTBO oOpazoBanus U Hayku Poccutickoit deneparuu
HwxHekamMCKkull XUMUKO-TEXHOJIOTUYECKUN MHCTUTYT ((prumnan) dpeaepanbHoTro
roCyIapCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«Ka3aHCknil HalMOHAIBHBIA UCCIEA0BATEIIbCKUI TEXHOJOTHYECKUN YHUBEPCUTET

CDaKlebmem MexaHu4ecKull

Kageopa_Mawunvl u annapamol Xumuyeckux npouzgoocms

Hamnpapnenue noarotoBku/crnennaibHOCTh: 15.03.02 TexHOJOrMYECKHE MAIIWHBI U
000opy0BaHue

HporpaMMa IIOATOTOBKMU: O6ODVI[OB3HI/I€ He(bTeFaSOHeDCDa6OTKI/I
(Haumenosanue)

TeMbl 10KJIa10B
0 JUCLHUIIIIMHE 51.B.06 [IpoexkTnpoBaHue IMEPCHEKTHBHOIO TEXHOJIOTHMYECKOTO

060DVI[OBaHI/ISI He(hTCXI/IMI/ILIeCKI/IX IIPOMU3BOJACTB
(HaumeHoBaHUe OUCYUNTUHDBL)

Tema S. TpyOuarbie nmeyn HeprexMMHUYECKHX M HedrenepepadaTbIBalo-
IHUX MPOU3BO/ICTB.

Tema u cooeprcanue ooknaoa:

1. KoucmpykmueHnoe ogpopmaenue mexHoiocuuecKux nevei 01s pekmugpuxa-
yuu Heghmenpooykmos O NOoAy4eHus asmoOeH3UHO8 U MOMOPHbIX Mmacer. 2.
Yempoiicmeo kapkaca neuetl, 0OMypo6Ku u noosecHvix d1emenmos. 3. Pexomenoa-
yuu no 8vl60py Mamepuanio8 mpyo, coeOUHUMENbHbIX INeMEeHMO8 OJisl 00PA308aAHUS
PAOUAHMHBIX U KOHEEKMUBHLIX Kamep. 4. Tacodymevesoe obopyodosanue. /[bimossie
mpyovl neuvet.

Kputepun ouenku: BricTyruieHre ¢ 10KIaa0M MpEANoiaraeT 3Ha4uTeIbHYIO0
CaMOCTOATENBbHYIO paboTy oOyuaromerocs. JJokia J0MKEH BBITIOIHAITH Psii TpeOo-
BaHUH: €ro coJiep:KaHne COOTBETCTBOBATH 3asBJICHHON TEME; 1IN COOTBETCTBOBATH
3aJa4aM; JJOTHYHOCTh M TIOCTIEA0BATEIBHOCTh U3JI0KEHUS MaTepuaa; CliocCOOHOCTh
K paboTe ¢ nuTepaTypHBIMH HCTOYHMKaMH, HTEpHET pecypcamu, CIpPaBOYHON H
SHIMKJIONEANYECKON TUTEpaTypoil; 00beM HCCIEAOBAHHON JUTEPATyphl U APYTUX
HMCTOYHUKOB MH(OPMAIINK; CIOCOOHOCTh K aHaIM3y U 0000I1IeHNI0 HHGOPMAIIUOH-
HOTO MaTepuaia, CTeTIeHb MOJHOTHI 0030pa COCTOSIHHS BOTPOCca; 0OOCHOBAHHOCTH
BBIBOJIOB; TMPABUIBHOCTH OGOpMIICHHS (COOTBETCTBHE CTaHAAPTY, CTPYKTYypHAs
YIOPSA0YEHHOCTh, CCHUIKH, LIMTATHI U T.1.).

B 6anibHO-peUTHHTOBOM cHCTEME BBICTYIJICHUE C JIOKJIaJ0M OTHOCUTCS K JI0-
MOJIHUTENBHBIM Bugam pabot. llkama muddepennnpoBana mo psay KpPUTEPHEB.
OOmmii pe3yabTaT CKJIAJABIBACTCS KaK cyMMa OalijloB IO MPEACTABICHHBIM KPHUTeE-
pusiM. MakcuMallbHBIN OaJii 3a BBICTYIUIEHUE ¢ AoKiIanoM — 10 Gamios.



MunuctepcTBo oOpazoBanus u Hayku Poccuiickoit @enepanun

HwxuekamMckuii XUMUKO-TEXHOJIOTUYECKU HHCTUTYT ((prmman) deaeparbHOTo
rOCyJIapCTBEHHOTO OIO/IKETHOTO 00Pa30BATEIIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalMOHABHBINA UCCIEA0BATEIILCKUI TEXHOJIOTHYECKU YHUBEPCUTETY

CDaKlebmem MexaHuyecKull

Kageopa Mawuner u annapamel xumuyeckux npou3goocms

Hamnpapnenue noarotoBku/crennaibHOCTh: 15.03.02 TexHOJOTrMYECKHE MAIIMHBI U
00opy0BaHue

HporpaMMa IIOATOTOBKMU: O6ODVI[OB3HI/I€ He(bTeFaSOHeDGDa6OTKI/I
(Haumenosanue)

Hepequb TEM /A JUCKYCCHHA
10 AN CHUIIIINHC b1.B.06 [IpoekTHpOoBaHME NEPCHECKTUBHOTO TEXHOJIOTHYECKOTO
06ODVI[OBaHI/IH Hed)TeXI/IMI/I‘IGCKI/IX IIPON3BOJACTB

Ilepeuens npeonazaemovix OUCKYCCUOHHBIX MEM U UX COOEPIHCAHUE:

Tema 2. O0opynoBanue 1Jisl TEIJIOBBIX IPOLIECCOB.

1. TemmnepaTypHble HANpPsXKEHUS B KOXYXOTPyOUaThIX TEMJIOOOMEHHUKAX:
INPUYHHBI MOABJICHHUSI U METO/bl KOMIIEHCAlMU B TEIUNIOOOMEHHHUKAX XKECTKOM (Map-
ku TH), nomyxxectkoil (Mapku TK) u HexecTkoit koHcTpykiuu (mapok TY, TII,
TC). X cpaBHUTENBHBIC XapaKTEPUCTHKH, 001acTh puMeHeHust (mema 2).

Tema 6. BciomoraresibHoe 000py10BaHMe, TEXHOJOTMYECKUl TpyOompo-
BOJ U apMarypa.

2. TpyGomnpoBojHas apmaTypa Al XUMMHUECKUX U He(QTEXMMHUECKUX MPOU3-
BojAcTB. Ha3nauenue u xinaccuduxaius, o0iacte NPUMEHEHUS U CPaBHUTEIIbHbIE
XapaKTEPUCTUKHU 3aMIOPHOM, PEryIUPYIONIeH, TPeIOXpaHUTENbHOM 3alMTHON U (da-
30pa3AEIUTEIILHON apMaTypHI.

Kpurepuii oueHku baJua

JleMOoHCTpUpYyET MOJTHOE TOHUMaHUE MOCTaBICHHOM 3a1auun. J[aeT yo- 12
IrMYeCKd OOOCHOBAHHBINM, MOJIHBIA M MPAaBUIbHBIA OTBET Ha BOIPOC.
OTcyTcTBUE OUIMOOYHBIX BHICKAa3bIBAHUN, ApTYMEHTUPOBAHHOCTD.

JlaeT 1oCTaTOYHO MOJIHBIM OTBET, C HAPYUIEHHEM MOCJIEN0BATEIbHO- 10
CTH u3J0XKeHus. VIMeroTcst TpyTHOCTH B 0OOCHOBAaHHOCTH CBOETO OT-
BETA.

oo

JlaeT HenoJIHbIN OTBET (B OOIIMX YepTax) Ha BOMPOC.

Her orBera. 0




MuHHCTEPCTBO HAYKU U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
HwxHekamMckuii XUMUKO-TEXHOJIOTUYECKU HHCTUTYT ((prmman) deaeparbHOTo
rOCy/IapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCknil HalMOHABHBIA UCCIEA0BATEIIbCKUI TEXHOJOTHYECKUN YHUBEPCUTET
Daxynvomem Mexanuyeckuu
Kageopa Mawuner u annapamel xumuyeckux npou3goocms

Hamnpapnenue noarotoBku/crennaibHOCTh: 15.03.02 TexHOJIOTrMYECKHE MAIIMHBI U
000py0BaHue

HporpaMMa IIOATOTOBKMU: O6ODVI[OB3HI/I€ He(bTeFaSOHeDGDa6OTKI/I
(Haumenosanue)

YTBEPXJIAIO
3aB. kadeapoit N.H. Manpiies
«12 » 04. 2022 r.

JK3aMeHAIMOHHBIN OmiteT Ne 1
1o JUCIUILIAHE: [IpOeKTHPOBaHKEe MEPCIIEKTHBHOIO TEXHOJIOTHYECKOT0 000pYI0-
BaHMS HCPTECXMMHUICCKUX IMPOU3BOJICTB
1. HasnHauenue m kiaccudukaiys oOOpyJOBaHUS M MAIIUuH JIJIS MPOBEACHUS XH-
MHUYECKHX U HEYTEXUMUICCKUX TIPOU3BOJICTB.
2. MecTo u poib mporeccoB MmaccoodmeHa B Hedrerasonepepadborke. Kinaccudu-
Kalus mporeccoB MaccoooOMeHa. OCHOBHOE YpaBHEHHE MaCCOTIepEIayn.

VYTBEPXJIAIO
3aB. kadeapoit N.H. Manpies
«12 » 04.2022 .

IK3aMeHAIMOHHBI OujteT Ne 2
o qucturuinHe: [IpoeKTHpoBaHNE MEPCIIEKTUBHOTO TEXHOJIOTHIECKOTO 000pyI10-
BaHMs HEPTEXMMHUIECCKUX MPOU3BOJICTB

1. CymHocTh M cXeMa MpoBeleHUs mpoiecca neperoHku. OO0IacTh MpUMEHe-
HUS, IOCTOMHCTBA U HEIOCTATKU, METO/IbI TTOBBIIICHUS YETKOCTH PA3CICHUS
METOJ/IOM TEPETOHKH.

2. Tlponecc pextudukanuu. [lonmHas u HEMoNHAS; MPOCTask W CIOXKHAS PEKTH-
(dbUKaIMOHHAsT KOJIOHHBI JIJISl pa3fesieHusi OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX
CMECEH.




YTBEPXIAIO
3aB. xadenpoit N.H. Magpimes
«12» 04.2022 1.

JK3aMeHAIIMOHHBIN OuteT Ne 3
o pucuumianie: [IpoekTupoBaHKe MEPCIEKTUBHOIO TEXHOJIOTMYECKOI0 000py/10-
BaHHUA HE(DTEXUMUUECKHUX IIPOU3BOJICTB
1. Ilpomecc abcopOiuu. TumoBble cxeMbl pa3jeieHUs cCMeceid MeToAOM ao-
COpOILIHH.
2. YCTpOWUCTBO, MPHUHITUIT ICUCTBUS OCHOBHBIX JIEMEHTOB HACAJIOYHBIX KOJIOHH.
Pexxumbl paboThl Haca 0K, BEIOOP ONTUMATILHOTO PEKHUMA.

YTBEPXJIAIO
3aB. kadeapoit N.H. Manpiies
«12 » 04.2022 1.

JK3aMeHAIMOHHBIN OuiteT Ne 4
o AUCHUIIIMHE: [[pOeKTUPOBAHUE MEPCTIEKTUBHOTO TEXHOJIOTHYECKOT0 000PY10-
BaHUS He(PTEXMMUYECKHUX MMPOU3BOJICTB

1. Bunwel Hacamok, TpeboBaHusi Kk HUM. CpaBHHUTENbHAsI XapaKTEPUCTHKA, 00-
JaCTh NMPUMEHEHUS PETYJIAPHBIX U HEPETYJSAPHBIX HacanokK. [lepcrniekTuBHBIE
BH/JIbI HACAJIOK.

2. PacnpenenutenbHble U nepepacnpeeTuTeIbHbIE YCTPOMCTBA IS KUIKOCTH
B HACAJ0YHBIX KOJIOHHAX. SIBIE€HUE “‘CyXOro KOHyca’’, METOJIbl YCTPaHECHHUSI.

VYTBEPXJIAIO
3aB. kadeapoit N.H. Manpies
«12 » 04. 2022 .

JK3aMeHAIMOHHBIN OuiteT Ne 5
o AUCHUIIIMHE: [[pOSKTHPOBAHUE MEPCTIEKTUBHOTO TEXHOJIOTHYECKOT0 000PY10-
BaHMs HEPTEXMMHUYECKUX MMPOU3BOJICTB

1. OmnopHbple yCTpOWCTBa TOJ HacaaKy, TpeOoBaHUS K HUM. THIOBBIE KOH-
CTPYKLIMU OIOPHBIX YCTPOMCTB HACATOYHBIX KOJIOHH.

2. YCTpOoMCTBO, IPHUHITUN JEHCTBUS TapeibuaThiX KOJIOH. OCHOBHBIEC TTOKa3aTe-
JIM TapeJoK, UX CPAaBHUTEJIbHBIC 3HAYEHHUS ISl TUTIOBBIX KOHCTPYKIMUA Tape-
JIOK.




YTBEPXJIAIO
3aB. xadenpoii N.H. Magpimes
«12» 04.2022 1.

JK3aMeHAIlMOHHBIN OueT Ne 6
10 AUCIUIIINHE: [IpOSKTUPOBAHKE MMEPCIICKTUBHOTO TEXHOJIOTHISCKOTO0 000PYI0-
BaHUS He(PTEXMMUUICCKHX IMPOU3BOJICTB

1. bapboTakHple TapeaKh: CUTYAThIC, KOJIMAYKOBBIE, U3 S-00pa3HBIX dJIEMEH-
TOB. WX ycTpoHCTBO, MPUHIIMI paOOThI, CpPABHUTEIbHBIE TTOKA3aTEH.

2. CTpyiiHbIC ¥ MpOBAJIbHBIC pEIIeTYAThIC TapesKku (0e3 MepearuBoB). Y CTpoi-
CTBO, NIPUHIIUI JICUCTBUSA, CPABHUTEIIbHBIC TMOKa3aTeau, 00JacTh MPUMEHeE-
HUSL.

YTBEPXJIAIO
3aB. kadeapoit N.H. Manpiies
«12 » 04. 2022 1.

JK3aMeHAIMOHHBIN OuiteT Ne 7
0 JUCIUILIAHE: [IpOeKTHPOBaHKEe MEPCIIEKTHBHOIO TEXHOJIOTHYECKOT0 000pYI0-
BaHMS HCPTCXMMHUICCKUX IMPOU3BOJICTB
1. HasnaueHne u kiaccudHKaIus OOOpPYJOBAHMS W MAIWUH JJIS MPOBCACHHUS
XAMHYECKUX W He(PTEXUMHUECKHUX TIPOU3BOICTB.
2. MecTo u poib mporeccoB MaccooOMeHa B Hedrerazonepepadborke. Kiaccu-
¢dukanus mporeccoB MaccoooMeHa. OCHOBHOE YpaBHEHHE MaCCOIIEpEIayu.

VYTBEPXJIAIO
3aB. kadeapoit N.H. Manpies
«12 » 04.2022 .

IK3aMeHAMOHHBI OujteT Ne 8
o AUCHUIIIMHE: [[pOSKTUPOBAHUE MEPCIIEKTUBHOTO TEXHOJIOTHYECKOT0 000PYI0-
BaHUS He(PTEXMMUYECKHUX MPOU3BOJICTB

1. CymHocTh U cXema MpoBeJeHus mpoiiecca neperonku. O61acTh MpUMeHe-
HUSI, IOCTOMHCTBA U HEJJOCTATKH, METO/IbI MTOBBIIIEHUS YETKOCTH Pa3/IeJICHHUS
METOJIOM MEPETOHKHU.

2. Ilpomecc pextudukanuu. [lomHas u HemosHas;, MPOCTas M CIOXKHAS PEKTH-
(dbuKaIMoHHAasT KOJIOHHBI JJIsl pa3/iesieHuss OMHAPHBIX U MHOTOKOMITOHEHTBIX
cMmecei.




YTBEPXJIAIO
3aB. xadenpoii N.H. Magpimes
«12» 04.2022 1.

JK3aMeHAIMOHHBIN OuteT Ne 9
o pucuumianHe: [IpoekTupoBaHKe MEPCIEKTUBHOIO TEXHOJIOTMYECKOI0 000py/10-
BaHHUA HE(DTEXUMUUECKHUX IIPOU3BOJICTB
1. Ilpomecc abcopOiuu. TumoBble CXeMbl pa3lielieHUsl cMece MeToJoM ao-
COpOILIHH.
2. YCTpOWCTBO, MPUHLUIN JEHCTBUS OCHOBHBIX 3JIEMEHTOB HAacCaJOYHBIX KO-
JIOHH. PexxuMbl paboThl Hacal0K, BEIOOP ONTHUMAILHOTO PEXUMA.

YTBEPXJIAIO
3aB. kadeapoit N.H. Manpiies
«12 » 04.2022 1.

IK3aMeHAUMOHHBI OusteT Ne 10
o AuCHUIIIMHE: [[pOeKTHPOBAHUE MEPCTIEKTUBHOTO TEXHOJIOTHYECKOT0 000PY10-
BaHUS He(PTEXMMUYECKHUX MPOU3BOJICTB

1. Bunbr Hacagok, TpeOoBaHus K HUM. CpaBHUTEIbHAs XapaKTEPUCTHKA, 00-
JIaCTh MPUMEHEHUS PETYJSIPHBIX U HEPETYISIPHBIX Hacalok. [lepcriekTuBHbIE
BUJIbI HACAJIOK.

2. PacnpenenutenbHble U NepepacipeeIuTeNIbHbIe YCTPOMCTBA JIJIS KUJIKOCTH
Y B HACaJOYHbIX KOJOHHAaX. fIBIIEHHE «CyXOro KOHYCa», METOAbl YCTpaHE-
HUSL.

VYTBEPXJIAIO
3aB. kadeapoit N.H. Manpies
«12 » 04.2022 .

JK3amMeHAUMOHHBbIN Ouster Ne 11
no nucuuriuHe: [IpoeKTupoBaHue MepCrneKTUBHOTO TEXHOJIOTHYECKOT0 000pyI10-
BaHMs HEPTEXMMHUYECKUX MMPOU3BOJICTB
1. OnopHbple yCTpOWCTBAa TOJ HAcaaKy, TpeOOBaHUS K HUM. THUIIOBBIE KOH-
CTPYKLIMU OIOPHBIX YCTPOMCTB HACATOYHBIX KOJIOHH.
2. YCTpOMCTBO, MPUHIIAI JACUCTBUS TapesbuaThbiX KOJIOHH. OCHOBHBIE TMOKa3a-
TEJIA TAPEJIOK, NX CPABHUTEIIBHBIE 3HAYCHUS JJIs1 TUIIOBBIX KOHCTPYKIIMHM Ta-
pEOK.




YTBEPXJIAIO
3aB. xadenpoii N.H. Magpimes
«12» 04.2022 1.

IK3aMeHAUMOHHBII Ouster Ne 12

10 JUCHUITJINHCE: HDOGKTI/IDOBaHI/Ie HNEPCHECKTUBHOI'O TCXHOJIOTHYCCKOTI'O O6ODVI[O-

1.

BaHMs HEPTEXMMUIECCKUX MMPOU3BOJICTB
bapboTaxkHble Tapenku: CUTYaThle, KOJIMAYKOBBIE, U3 S-00pa3HBIX 3JIEMEH-
TOB. IX yCTpOHCTBO, NpUHIIMI PAOOThI, CPABHUTEIIbHbBIE TTOKA3aTEIIH.
CrpyiiHble ¥ TIPOBAJIbHBIE pelIeTYaThie Tapesku (0e3 MmepeiarBoB). YCTpOu-
CTBO, NMPUHIMUII JCHCTBUS, CPaBHUTEIBHBIC MOKA3aTEIH, 00JIaCTh MPUMEHE-
HUSL.

YTBEPXJIAIO
3aB. kadeapoit N.H. Manpiies
«12 » 04.2022 1.

IK3aMeHAUMOHHBI Onster Ne 13
1o auciuIuinHe: [IpoekTupoBaHre MePCIeKTUBHOTO TEXHOJIOTMYECKOro 000-
pyZoBaHUs HePTEXUMUYECKUX MPOU3BOJICTB
Knananneie Tapenku. [IpuHnun neicTBus, pexkuMbl padOoThl, CPABHUTEIIbHBIC
[IOKa3aTeNy Pa3JIMYHbIX BUJOB KJIAIIAHHBIX TaAPEJIOK.
[IpsiMOTOUYHBIE TapeNKK: TPyOUaThie; BUXPEBHIC; C CEKIIMOHUPOBAHUEM ITOTO-
koB. CpaBHHUTEINIbHBIE TTOKA3aTENN, 00JaCTh MPUMEHEHHUS.

VYTBEPXJIAIO
3aB. kadeapoit N.H. Manpies
«12 » 04.2022 .

JK3aMeHAUMOHHBbIN OusteT Ne 14
no nucturuinHe: [IpoeKTHpoBaHNE TEPCIIEKTUBHOTO TEXHOJIOTHIECKOTO 000-
PYIOBaHUS HEPTEXUMHUICSCKUX IMPOU3BOICTB

Ha3nauenue u 065acTh MpUMEHEHHS TEIJIO0OMEHHUKOB. TpeGoBaHus K Tet-
nooomennukam. Kimaccudukaims TemiooOMEHHBIX ammapaToB.
KoxyxoTpyOuarsie TermooOMeHHUKH xKecTKkoi koHcTpykiuu (TH). Yerpoii-
CTBO, MPUHIIUT JIEHCTBUS, 00JIaCTh MPpUMEHEHUs. JJOCTOMHCTBA M HEAOCTAT-
KH.




YTBEPXIAIO
3aB. xadenpoit N.H. Magpimes
«12» 04.2022 1.

JK3aMeHAUMOHHbIN Ouiter Ne 15
o nucnuruinHe: [IpoekTHpoBaHNe NEPCIEKTUBHOTO TEXHOIOTHIECKOTO 000-
pPYIOBaHUS HEPTEXUMHUIECKUX MPOU3BOICTB

1. TemnepaTypHble HANpPSKEHUS B KOKYXOTPYOUaThIX TEMIOOOMEHHHKaX. Me-
TOJbI ¥ MPUHIIMIIBI KOMIIEHCALIMUA TEMIIEpaTypHBIX AehopMaluii B TEI1000-
MEHHHUKAaX KECTKOT0, MOJY>KECTKOTO U HEKECTKOTO TUIIOB.

2. Tenao0OMEHHUKH TMOIYKECKOBATOIO0 THUIA C KOMIIEHCATOPOM B KOpIyce
(TK) u ¢ uzornyteiMu Tpyokamu. O6s1acTh MpUMEHEHUs], TOCTOMHCTBA U He-
JIOCTATKHU.

YTBEPXJIAIO
3aB. kadeapoit N.H. Manpiies
«12 » 04.2022 1.

IK3aMeHAUMOHHBI OusteT Ne 16
no aucuuruinHe: [IpoekTUpoBaHKe MePCHeKTUBHOTO TEXHOJIOTHYECKOT0 000-
pyJlIoBaHUS HEPTEXUMHUUECKUX MPOU3BOJICTB

1. TermmooObmeHHUKH HexecTkoro tuma: ¢ U-obpasueimu TpyOkamu (TY) u ¢
BHyTpeHHe# 1uiaBatomeit ronoBkor (TII). ocromncrBa u Hempocratku. O6-
JaCTh MPUMEHEHHUSI.

2. TennmooOMeHHUKH C ABOWHBIMU TpyOkamu Pumnpaa. JlocTomHCTBA WM HEIO-
CTaTKH, 00J1acTh MpUMEHEHHsI. MeTo bl TTOBBIIIEeHUS 3((HEKTUBHOCTH TEILIO-
oOMeHa B TpyOkax dunpja.

YTBEPXJIAIO
3aB. kadeapoii N.H. Manpiies
«12» 04.2022 1.

JK3aMeHAUMOHHbIN Ouster Ne 17
no gucuuminHe: [IpoekTupoBaHye NepcneKTUBHOIO TEXHOJIOTUYECKOT0 060-
pyJ1oBaHMs HePTEXMMUYECKUX TPOU3BOJICTB

1. Cxembl pa3MelIeHUs U METOJIbI COEAMHEHUS TPYO B TPYOHBIX perieTkax Ko-
KYXOTpyOUaThIX TEMI000MEHHUKOB. OIHO- ¥ MHOTOXOJIOBBIE TEIIOOOMEH-
HUKH.

2. Haznauenue u BUbI IEPETOPOIOK B TPYOHOM U MEKTPYOHOM MPOCTPAHCTBAX
KOXYXOTpyOUaThiX TemiooOMeHHUuKax. OJHO- M MHOTOXOAOBBIE TEMI000-
MEHHUKH.




YTBEPXIAIO
3aB. xadenpoii & N.H. Manpimes

«12 » 04.2022 1.

IK3aMeHAUMOHHBII OusteT Ne 18
no aucruiuHe: [IpoeKTUpoBaHrEe MEPCIEKTUBHOTO TEXHOJIOTHYECKOTr0 000-
pYIOBaHUS HEPTEXUMHUIECKUX MPOU3BOICTB
1. CneunanibHble BUJbBI TEMJIOOOMEHHHUKOB: ammaparbl BO3AYUIHOTO OXJIaXKIe-
HUSL; CTIMPAIbHBIC U TUIACTUHYATHIE TEIUIOOOMEHHUKU. TeruioBbie TpyOKH.
2. OCHOBBI pacuera TEXHOJOTHYECKUX TPyOOIpoBo/ioB. Bribop mepekaunBaro-

ero 00opya0BaHuUsI.
YTBEPX/AIO
3aB. kadeapoii & N.H. Magpnuen

«12 » 04.2022 r.

IK3aMeHAUMOHHBI OusteT Ne 19
no auciuriuHe: [IpoeKTUpoBaHKe MEPCIEKTUBHOTO TEXHOJIOTHYECKOTro 000-
pyZoBaHUs HePTEXUMUYECKUX MPOU3BOJICTB
1. CoenuHUTENBHBIE 2JIEMEHTHI TPyOONPoBOAOB. TemnepaTypHble HANPSKEHUS
B TpyOOINPOBOJAX U METO/bI UX KOMIICHCAIUH.
2. Omnopsl ¥ MOABECKHU ISl TPYOOIIPOBOIOB.

YTBEPXJIAIO
3aB. kadeapoii N.H. Manpies
«12» 04.2022 1.

IK3aMeHAMOHHBI OusteT Ne 20
no gucHumnHe: [IpoekTHpoBaHne NepCneKTUBHOTO TEXHOIOTUYECKOTO 000-
pyJaoBaHMs HePTEXMMUYECKUX TPOU3BOICTB
1. 3anopHas u peryaupymolas apMarypa TpyOOnpoBOJOB, UX KiaccupUKaus,
MapKUPOBKA.
2. TlpenoxpanuTenbHas, 3amuTHasS ¥ ¢a3opa3fenuTelbHas apMaTypa TpyOo-
npoBo/IOB. PekoMeHaanuu no ux BeIOOPY U NPUMEHEHHUIO.




KpuTtepun oneHku: oneHka paboThl 00y4arOIIUXCsl TPOU3BOAUTCS MYTEM OLIEHKH
OTBETOB Ha 3aJJaHHBIC BOMPOCHl. MakCcUMaIbHBIN Oa 3a oguH oTBeT — 10 6amos,

o0111ee KOJIMYeCTBO MAKCUMaJIbHO HaOpaHHbIX 6amoB — 40.

Kpurepuii oueHku baun
JleMOHCTpHUpYyeT IOJHOE NOHMMAaHHE IOCTaBICHHOM 3anayd. Jlaer joruuecku
000CHOBAHHBII, MOJIHBIN U IPAaBUIBHBIA 0TBET. OTCYTCTBHE OIIMOOYHBIX BbICKaA- 10
3bIBAaHUI, APIYMEHTUPOBAHHOCTD.
JlaeT 10CTaTOYHO MOJIHBINA OTBET, C HAPYLICHUEM IOCIEI0BATEIBHOCTH H3JI0KE- 8
Husl. VIMeroTcst TpyIHOCTH B 000CHOBAHHOCTHU CBOET'O OTBETA.
Jaer HemoHbIHA OTBET (B 001mMX yepTax). HeT BEIBOIOB MO BBINOJIHEHHOH pado- 6

TC.

Her oTBera.
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