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Ilepeuens komnemenyuil u UHOUKAMOPOB OOCMUICEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN08 hopMUposanus ¢ npoyecce 0C60eHUs Ouc-
YUNTIUHBL
Komnerenmus:
[1K-2 Criocoben pazpabaTbiBaTh CIOCOOBI INIAHUPOBAHUS 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 Brajeet HaBBIKaMH 110 BHEPEHUIO HOBOW TEXHUKU M TEXHOJIOTUHU He(dTerazonepepadoTKy.

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 HHIUKATOPOB JOCTHKEHHA MPU (hopMe KOHTPOJIS:

OK3aMCH

5

87 -100

OTau4HO (3a4TEHO)

OneHka «OTIMYHO» BBICTABISAETCS CTYACHTY, €CJIH TEOPETHYECKOE CO-
JepKaHue Kypca OCBOCHO MOJHOCTHIO, 0€3 MPOoOesIoB; HCUEPIBIBAIOILE, OCIE0-
BaTEJIbHO, YETKO U JIOTMYECKU CTPOMHO H3J1araeT Marepuall; CBOOOIHO CIIPaBisi-
eTcs ¢ 3a/Ja4aMu, BONPOCaMH U APYTMMHU BUAAMH NMPUMEHEHUs 3HAHWA; UCIIOJb-
3yeT B OTBETE JONOJHUTEIbHBIN MaTepu-all BCe MPEIyCMOTPEHHBIE POTrpaMMOit
3aJaHMs BBIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YHCIOM 0ajuioB, OiIu3-
KMM K MakCUMaJIbHOMY; aHAIM3MPYeT NOJIy4eHHbIC PE3yNbTaThl, MPOSBISAET ca-
MOCTOSITEJIbHOCTD ITPH BBITIOJTHEHUH 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 BBITOJHEHBI, KAUECTBO UX BBIMOJIHEHUS JOCTaTOYHO BhICOKOE. 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 «yJIO0BIETBOPUTEIHHOY» BBICTABISETCS CTYAEHTY, €CIH TEOpPETH-
YECKOEe CO/IepKaHne Kypca OCBOEHO YaCTHMYHO, HO MPOOEIbI HE HOCAT CYIIECTBEH-
HOTO XapakTepa, OOJBIINHCTBO NPEAYCMOTPEHHBIX NPOrpaMMON 3aJaHUi BBITOJI-
HEHO, HO B HUX UMEIOTCSI OLTMOKH, IPU OTBETE HA TIOCTABJICHHBIH BOTIPOC CTYICHT
JIOMTyCKaeT HETOYHOCTHU, HEJOCTATOYHO NpaBWIbHBIE (OPMYIUPOBKH, HAOIIO/Ia-
FOTCS] HApYIIECHUs! JIOTHYECKOH ITOCIIEA0BATEIbHOCTH B U3JI0KEHUN IPOTPAMMHOTO
MaTepHaa.

Huoxe 60

HeynosnersopurenbHo
(1e 3auTeHO)

OrneHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCA CTYACHTY, €CIH OH He
3HAeT 3HAYUTEIHHON YacTH MPOTPAMMHOTO MaTepHala, JOMyCKAeT CYIIeCTBEHHbIE
oKOKY, HEYBEPEHHO, ¢ OOJBIIMMH 3aTPYAHEHUSMU BBINOJHIET HMPAaKTHUECKUE
paboThl, HEOOXOUMBIE MPAKTUYECKAE KOMIIETEHIIMH HEe C(HOpMHUpPOBaHBI, 0OJIb-
IIMHCTBO MPEAYCMOTPEHHBIX MporpaMMon oOydeHHUs] y4eOHBIX 3aJaHUN HE BBI-
MOJTHEHO, KAYECTBO MX BBIMOJIHEHHSI OLIEHEHO YMCIIOM 0aJuloB, OJM3KUM K MHHH-
MaJbHOMY




KpaTkasi xapakTepucTHKA OIIeHOYHBIX CPEICTB

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 y4eOHOU NUCHUIUIMHBI (IMACIMUILINH)
C WCIOJIb30BAaHWEM TEXHHYECKHX CPEACTB H
(nn) o0opyaoBaHUs

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

[IpakTueckoe
3aHATHE

B xonme mnpakTtuueckux padOT CTYACHTHI
OBJIAJIEBAIOT YMEHHSIMU MOJIb30BaThCA pado-
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, SBJIC-
HUM. L{esb TpakKTUYEeCKUX 3aHATUM 3aKJIF0Ya-
€TCsi B BBIPAOOTKE Y CTYJIEHTOB HaBBIKOB
MPUMEHEHUSI TIOJYYEHHBIX 3HAHUW I pe-
HICHUS MPAaKTUYECKUX 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 BOIpOCa, 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-
JIEHTa, TPEACTABISIONIMN cOoO0N MyOIuyHOE
BBICTYIUICHUE TIO MPEACTABICHUIO MOJIy4YeH-
HBIX pE3yJbTAaTOB pEUICHUs OIpPEIEICHHON
y4eOHO-TIPAKTUYECKOM, y4eOHO-
MCCIIE0BATEIBbCKON WIM HAYYHOU TEMBbI

Tembl nokIagoB




MunucTepcTBO oOpazoBanus U Hayku Poccutickoit deneparuu
HwxHekamMckuii XUMUKO-TEXHOJIOTUYECKU HHCTUTYT ((prmman) deaeparbHOTo
roCyIapCTBEHHOTO OIOKETHOTO 00Pa30BaTEIbHOTO YUPEKICHHS

BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHATBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTETY

CDaKlebmem MexaHu4ecKull

Kageopa_Mawunvl u annapamol Xumuyeckux npouzgoocms

Hamnpapnenue noarotoBku/crnennaibHOCTh: 15.03.02 TexHOJOrMYECKHE MAIIWHBI U
000opy0BaHue
[Iporpamma noarotoBku: O0opynoBanue HedTerazonepepadoTKu

(Haumenosanue)

TeMbI 1O0KJIa10B
0 JUCLHUIUINHE b1.B.06 IIpoekTtupoBaHue MEPCIIEKTUBHOIO TEXHOJIOTHYECKOTO
000pynoBaHus HEDTEXUMUYECKHUX TTPOU3BOICTB

(HaumeHoB8anue OUCYUNTUHDL)

Tema S. TpyOuarbie nmeyn HeprexMMHYECKHX M HedTenepepadaTbIBalo-
IUX MPOU3BO/ICTB.

Tema u cooeprcanue ooknaoa:

1. KoucmpykmueHnoe ogopmaenue mexHoiocuueckux neveu ons pekmupuxa-
yuu Heghmenpooykmos O NOAY4eHUs a8moOeH3UHO8 U MOMOPHbIX Mmacer. 2.
Yempoiicmeo kapkaca neuetl, 00Mypo8Ku u nodsecHvix d1emenmos. 3. Pexomenoa-
yuu no 8vl60pPY Mamepuanio8 mpyo, coeOUHUMENbHbIX INeMEeHMO8 OJisl 00PA308aAHUS
PAOUAHMHBIX U KOHEEKMUBHLIX Kamep. 4. Tacooymvesoe obopydosanue. /[bimosbie
mpyobl neuveti.

Kputepun ouenku: BricTyruieHre ¢ T0KIaI0M MpEANoaraeT 3HauuTeIbHYIO
CaMOCTOATENbHYIO paboTy oOyuaromerocs. Jlokiaa qoKeH BBITOIHITH Psi TpeOo-
BaHUM: €ro coJiep:KaHue COOTBETCTBOBATDH 3asIBJICHHON TEME; 11eJI COOTBETCTBOBATD
3aJa4am; JJOTHYHOCTh M TIOCTIEA0BATEIHHOCTh U3JI0KEHUS MaTepuaa; CliocCOOHOCTh
K paboTe ¢ nauTepaTypHBIMH HCTOYHMKaMH, HTEpHET pecypcaMu, CIpaBOYHOU U
SHIMKJIONEANYECKON TUTepaTypoil; 00beM HCCIEAOBAHHON JUTEPATYphl U JPYTUX
HWCTOYHUKOB MH(OPMAIIUK; CIOCOOHOCTh K aHaIM3y M 00001IeHNI0 HHGOPMAIIUOH-
HOTO MaTepuaia, CTeTIeHb MOJHOTHI 0030pa COCTOSIHHSI BOTPOCca; 0OOCHOBAHHOCTH
BBIBOJIOB; TMPaBUIBHOCTH OGOpMIICHUS (COOTBETCTBUE CTaHAAPTYy, CTPYKTypHas
YIOPSA0YEHHOCTh, CCBUIKH, LIMTATHI U T.1.).

B 6anibHO-peUTHHTOBOM cHCTEME BBICTYIIJICHUE C JIOKJIaI0M OTHOCUTCS K J10-
MOJIHUTENBHBIM Bugam pabot. llkama muddepennmrpoBana mo psay KpPUTEPHEB.
OOmmii pe3yabTaT CKJIAJABIBACTCS KaK cyMMa OallJIoB IO MPEACTaBICHHBIM KpPHUTE-
pusiM. MakcuMallbHBIN OaJli 3a BBICTYIUIEHHE ¢ AoKiIanoM — 10 Gamios.



MunuctepcTBo oOpazoBanus u Hayku Poccuiickoit @enepanun

HwxuekamMckuii XUMUKO-TEXHOJIOTUYECKU HHCTUTYT ((prmman) deaeparbHOTo
rOCYJIapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCknil HalMOHABHBIA UCCIEA0BATEIIbCKUI TEXHOJOTHYECKUN YHUBEPCUTET

CDaKlebmem MexaHuyecKull

Kageopa Mawuner u annapamel xumuyeckux npou3goocms

Hamnpapnenue noarotoBku/crennaibHOCTh: 15.03.02 TexHOJOTrMYECKHE MAIIMHBI U
00opy0BaHue
[Iporpamma noarotoBku: O6opynoBanue HedTerazonepepadoTKu

(HaumeHnosanue)

IlepeyeHsb TeM Uil JUCKYCCUU
O JUCLUIIIIMHE 51.B.06 [IpoexkTpoBaHne MepCHEKTHBHOTO TEXHOJIOTMYECKOTO
000pyIoBaHus HEDTEXUMHUUECKHUX IIPOU3BOJICTB

Ilepeuens npeonazaemvix OUCKYCCUOHHBIX MeEM U UX COOEPIHCAHUE:

Tema 2. O00opynoBaHue 1Jisl TEIJIOBBIX MPOLIECCOB.

1. TemmepaTypHble HANpPSHKEHUS B KOXYXOTPYOUATHIX TEIJIOOOMEHHUKAX:
MPUYUHBI TOSBJICHUS] U METOJIbl KOMIIEHCAIIMU B TEINIOOOMEHHUKAX KECTKOM (Map-
ku TH), momyxectkoit (Mapku TK) u nHexectkoi koHcTpykiuu (mapok TY, TII,
TC). X cpaBHUTENBHBIC XapaKTEPUCTHKH, 001aCTh IpUMeHeHUs (mema 2).

Tema 6. BciomoraresibHoe 000py10BaHMe, TEXHOJOTMYECKUl TpyOompo-
BOJl M apMaTypa.

2. TpybOomnpoBonHas apmarypa AJisi XUMHUYECKUX U HE(PTEXUMUUYECKUX MPOU3-
BoJicTB. Ha3znauenue u knaccudukamus, o0JacTh TPUMEHEHHUS U CPaBHUTEILHBIC
XapaKTEPUCTUKHU 3aMIOPHOM, PEryIupYIOIIeH, Tpel0XpaHUTEIbHON 3aluTHON U (a-
30pa3ieNINTENIbHON apMaTyphl.

Kpurepuii oueHku bana

JIeMOHCTpUpYET MOJHOE NOHMMAHUE MOCTaBIICHHOM 3af1auu. [laer jo- 12
TMYEeCKU OOOCHOBAHHBINM, MOJHBIA W TPABWIBHBIA OTBET Ha BOMPOC.
OTcyTCcTBHE ONTMOOYHBIX BHICKA3bIBAHUM, ApTYMEHTUPOBAHHOCTD.

JlaeT mOCTaTOYHO TMOJHBIM OTBET, C HAPYIICHUEM MOCJIEI0BATEIIHHO- 10
CTU u3NoxeHus. MeroTcst TpyAHOCTH B 000CHOBAaHHOCTH CBOEI0 OT-
BETA.

oo

JlaeT HenoJHbIN OTBET (B 00LIMX YepTax) HAa BOIPOC.

Her oTBera. 0




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HwxHekamMckuii XUMUKO-TEXHOJIOTUYECKU HHCTUTYT ((prmman) deaeparbHOTo
rOCy/IapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCknil HalIMOHATBHBIA UCCIEA0BATEIBCKUN TEXHOJOTHYECKUN YHUBEPCUTET
Daxynvomem Mexanuyeckuu
Kageopa Mawuner u annapamel xumuyeckux npou3goocms

Hamnpapnenue noarotoBku/crennaibHOCTh: 15.03.02 TexHOJIOTrMYECKHE MAIIMHBI U
000py0BaHue
[Iporpamma noarotoBku: O6opynoBaHue HedTera3onepepadoTKu

(HaumeHnosanue)

YTBEPX/IAIO
3aB. kadeapoii \ \ N.H. MagpiieB

«19» anpeas 2023 r.

JK3aMeHAlMOHHBIN OuieT Ne 1
no aucuuiinHe: [IpoekTupoBaHre NepcrneKTUBHOIO TEXHOJIOTHYECKOT0 000pyio-
BaHUs HeDTEXUMHUYECKUX MMPOU3BOJICTB
1. Haznauyenue u kinaccudukanus oOOpyJOBaHUS M MAaIWH JJIsl MPOBEACHUS XH-
MUYECKUX U HEPTEXUMUUIECKUX MTPOU3BOJICTB.
2. Mecto u pois mporeccoB MaccoooMena B HedrerazomepepadoTke. Kimaccudu-
KalMs IpoueccoB MaccooOMeHa. OCHOBHOE ypaBHEHUE MacCoNepeiayun.

YTBEPXJIAIO
3aB. kadeapoir 1 N.H. Manpiies

«19» anpeas 2023 r.

IK3aMeHAIMOHHBII OusteT Ne 2
0 AUCHUIIIMHE: [[pOSKTHPOBAHUE MEPCTIEKTUBHOTO TEXHOJIOTHYECKOT0 000PY10-
BaHUS He(PTEXMMUYECKHUX MPOU3BOJICTB

1. CymHoOCTh U cXeMa MPOBEACHUS Mpoliecca neperoHku. O61acTe MpUMEHe-
HUSI, JOCTOUHCTBA M HEJIOCTATKH, METO/IbI MOBBIIIIEHUS YETKOCTU Pa3eIeHUs
METOJIOM TIEPETOHKHU.

2. Ilpomecc pextudukanuu. [lonmHas u HEMoNHAS; MPOCTask W CIOXKHAS PEKTH-
(dbUKaIMOHHAsT KOJIOHHBI JIJISl pa3esieHusi OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX
cMmecei.




YTBEPX/IAIO
3aB. xadempoii { \ N.H. Manpimmes

«19» anpeas 2023 r.

JK3aMeHAlMOHHBIN OuieT Ne 3
o pucruiuinie: [IpoekTHpoBaHNe NEPCHEKTUBHOIO TEXHOJIOTHYECKOI0 000py/10-
BaHMs HEDTEXUMHUYECKUX IPOU3BOJICTB
1. Ilpomecc abcopOimu. TumoBble cxeMbl pa3jeieHUs CMeceid MeTOAOM ao-
COpOILIHH.
2. YCTpOMCTBO, MPUHIIUIT ICHCTBHSI OCHOBHBIX 3JICMCHTOB HACaIOYHBIX KOJIOHH.
PexxuMbI paboThI HacaJ 0K, BEIOOP ONTUMAIBLHOTO PEKHUMA.

. YTBEPXJIAIO
3aB. kadempoit 1 \ - 1.H. Manpiiien

«19» anpeas 2023 r.

JK3aMeHAIMOHHBIN OuiteT Ne 4
no aucuuminHe: [IpoekTupoBaHre NepcrneKTUBHOIO TEXHOJIOTHYECKOTro 000pyio-
BaHUs HeTEXUMUYECKUX MMPOU3BOJICTB

1. Buael Hacanok, TpeOoBaHusi K HUM. CpaBHMTENbHAs XapaKTEpUCTHKA, 00-
JACTh NMPUMEHEHUS PETYJIIPHBIX U HEPEryJIApHBIX Hacalnok. IlepcrniekTuBHbIE
BHJIBI HACAJIOK.

2. PacrnpenenurenpHble U nepepacnpeneanTelbHbIe YCTPOUCTBA IIsl KUIKOCTH
B HAaCaJOYHBIX KOJIOHHAX. SIBJI€HHE “CyXOro KOHyca’, METO/Ibl YCTPaHEHUSI.




_ YTBEPX/IAIO
3aB. kadempoit ¢ \ _N.H. Magpimes

«19» anpeas 2023 r.

JK3aMeHallMOHHBbIN OMiteT Ne 5
1o aucruIuinHe: [IpoeKTUpoBaHUe MEePCIEKTUBHOTO TEXHOJOTMYECKOT0 000pyI0-
BaHU He(PTEXMMUYECKHX MMPOU3BOJICTB

1. OmnopHble ycTpoicTBa TOJA Hacajky, TpeOoBaHHS K HHUM. THUIOBBIE KOH-
CTPYKIIMU OMOPHBIX YCTPOUCTB HACAIOYHBIX KOJIOHH.

2. YCTpOWCTBO, MPUHIIMI JSUCTBUS Tapeiab4yaThiXx KOJ0H. OCHOBHBIC MOKa3aTe-
JIU TapeJioK, UX CPpaBHUTEIbHbIC 3HAYEHUS JIJII TUIIOBBIX KOHCTPYKIIUHN Tape-
JIOK.

YTBEPXIAIO
3aB. kaenpoit _ § \ _W.H. Magpiues

«19» anpeas 2023 r.

JK3aMeHAUMOHHBI OusteT Ne 6
no aucuuinHe: [IpoekTupoBaHre NepcrneKTUBHOIO TEXHOJIOTHYECKOT0 000py1o0-
BaHUs HEDTEXUMHUYECKUX MMPOU3BOJICTB

1. bapOoTaxkHble TapeyKHh: CUTYAThle, KOJIMAYKOBBIE, U3 S-00pa3HbIX 3JIEMEH-
ToB. X ycTpO#CTBO, MpUHIINI PabOTHI, CPABHUTEIBHBIE TTOKA3aTEIH.

2. CtpyliHble U TIpOBajbHBIC pelieTyaThie Tapenku (0e3 mepenuBoB). Y CTpou-
CTBO, TIPHUHIIUI ACHCTBHS, CPAaBHUTEIbHBIC MOKA3aTeIr, 00JacTh MpUMEHe-
HUSL.




YTBEPX/IAIO
3aB. kaenpoit | \ W.H. Mangimes

«19» anpeas 2023 r.

JK3aMeHAIMOHHBIN Ouitet Ne 7
o pucturuinHe: [IpoekTHpoBaHNe MEPCIEKTUBHOTO TEXHOJIOTHIECKOTO 000pyI10-
BaHMsI HEPTEXUMHUYECKUX MMPOU3BOJICTB
1. Ha3znauenue u kiaccuduxainus oOOpYJAOBaHMS W MAIUH JJIA MPOBEICHUS
XUMUYECKUX U HEPTEXUMHUECKUX ITPOU3BOICTB.
2. Mecto u poib mpoleccoB MaccooOMeHa B Hedrerazonepepadborke. Knaccu-
dukarus nporeccoB MaccooOMeHa. OCHOBHOE YpaBHEHHUE MACCOIEpEIayu.

YTBEPXJIAIO
3aB. kadempoit | W.H. Manpiiien

«19» anpeas 2023 r.

JK3aMeHAUMOHHBI OusteT Ne 8
no nucuuriuHe: [IpoekTupoBaHue MepecrneKTUBHOTO TEXHOJIOTHYECKOTO 000py/I10-
BaHMs HEPTEXMMHUYECKUX MMPOU3BOJICTB

1. CymHocTh U cXxema MpoBeIeHUs Tpoliecca neperonku. O61acTh MpUMeHe-
HUSI, IOCTOMHCTBA U HEJJOCTATKH, METO/IbI TTOBBIIICHHS] YETKOCTU Pa3/ICICHUS
METOJIOM MEPETOHKHU.

2. Ilpomecc pextudukanuu. [loaHas u HeMomHAs; MPOCTast M CIOXKHAs PEKTHU-
(dbuKalMoOHHAsT KOJIOHHBI JIJIsl pa3efieHrss OMHAPHBIX U MHOTOKOMITOHEHTBIX
cMmecei.




VTBEPXKJIAIO

3aB. xadempoii _ W.H. Manpimmen

«19» anpeas 2023 r.

JK3aMeHAIMOHHBIN OuteT Ne 9
110 JucHuIuinHe: [IpoekTHpoBaHNE NEPCIEKTUBHOIO TEXHOJOTHYECKOTO 000pya0-
BaHHUA HEDTEXUMHUUECKHUX IIPOU3BOJICTB
1. Ilpomecc abcopOiuu. TumoBble CXeMbl pa3lielieHUsl cMece MeTojoM ao-
COpOILIHH.
2. YCTpOWCTBO, NMPUHLUIN JEHCTBUS OCHOBHBIX JJIEMEHTOB HAacaJOYHBIX KO-
JIOHH. PexxnMbl paboTHI Hacal0K, BBIOOP ONTUMAIBLHOTO PEKUMA.

YTBEPXJIAIO
3aB. kadeapoii \ \ ~ N.H. Manpiies

«19» anpeas 2023 r.

JK3aMeHAUMOHHBI Ouster Ne 10
no pucturuinHe: [IpoekTupoBaHue MePCIeKTUBHOTO TEXHOIOTHIECKOTO 000pyI10-
BaHUsS He(PTEXMMUYECKHUX MPOU3BOJICTB

1. Buael Hacamok, TpeboBanus k HUM. CpaBHHUTENbHAs XapaKTEpHUCTUKA, 00-
JIACTh TPUMEHEHHUS PETYJISIPHBIX UM HEPETYJISIPHBIX Hacagok. [lepcriekTruBHbIE
BU/JIBI HACAJIOK.

2. PacrnipenenutenbHbIe U NepepacipeeauTeIbHble YCTPOUCTBA IS )KUIKOCTH
U B HAcaJ0OYHBIX KOJOHHAX. SIBIEHHME «CYXOro KOHYCa», METOJbl yCTpaHe-
HUSL.




YTBEPX/IAIO
3aB. kaenpoit | \ W.H. Mangimes

«19» anpeas 2023 r.

JK3aMeHAUMOHHbIN Ouster Ne 11
o pucturuinHe: [IpoekTHpoBaHNe MEPCIEKTUBHOTO TEXHOJIOTHIECKOTO 000pyI10-
BaHMs HEPTEXUMUYECKUX MMPOU3BOJICTB
1. OnopHble ycTpoWCTBAa TOJ HAcajiKy, TpeOOBaHUS K HUM. TUIOBBIE KOH-
CTPYKIIMH OMOPHBIX YCTPOMCTB HACAIOYHBIX KOJIOHH.
2. YcTpoicTBO, MPUHIIUI JAEUCTBUS TapesibuaThiX KOJOHH. OCHOBHBIE MOKa3a-
TEJIN TapeJoK, UX CPaBHUTEIbHbIC 3HAUCHUS ISl TUTIOBBIX KOHCTPYKIIUI Ta-
PEIOoK.

YTBEPXJIAIO
3aB. kadempoit | ; N.H. Manpies

«19» anpeas 2023 r.

JK3aMeHAUMOHHBII Ouster Ne 12
no nucuuriuHe: [IpoekTupoBaHue MepecrneKTUBHOTO TEXHOJIOTHYECKOTO 000py/I10-
BaHMs HEPTEXMMHUYECKUX MMPOU3BOJICTB

1. bapOoTakHbIE TapelKHU: CUTUYATHIC, KOJIMAYKOBBIE, U3 S-00pa3HBIX JIEMEH-
TOB. IX yCTpOWCTBO, MPUHIIUT pabOTHI, CPABHUTEIHHBIC TTOKA3ATEIIH.

2. CtpyliHble U MPOBaJbHBIC pelieTdaThie Tapeiaku (0e3 mepenruBoB). Y CTpo-
CTBO, MPUHIIMI JCHCTBHUSA, CPAaBHUTEIBHBIC MOKA3aTEH, 00JIaCTh MPUMEHE-
HUSL.




YTBEPX/IAIO
3aB. xadempoii { \ “W.H. Magpimes

«19» anpeas 2023 r.

JK3aMeHALIMOHHBII OuiteT Ne 13
o aucHuIuinHe: IIpoekTHpoBaHue IEePCIEKTUBHOIO TEXHOJIOTHYECKOT0 000-
pyIoBaHus HEDTEXUMHUYSCKHUX IIPOU3BOJICTB
1. Knananusie Tapenku. [IpuHIMN AeCTBUSI, peKUMBI pa0OThI, CPABHUTEIIHHBIC
MOKa3aTed pa3InuHbIX BUJOB KIIAITAHHBIX TapeyIoK.
2. TlpssMoTOUYHBIC TapeNIKU: TPyOUaThie; BUXPEBHIC; C CEKIIMOHUPOBAHUEM ITOTO-
KoB. CpaBHUTEJIbHBIC MOKA3aTENH, 00IaCTh TPUMECHEHUSI.

YTBEPX/AIO
3aB. kadeapoii \ _H.H. Manplies

«19» anpeas 2023 r.

JK3aMeHAUMOHHBbIN Ouster Ne 14
no nucuurinHe: [IpoekTupoBaHue NepCeKTUBHOTO TEXHOIOTHYECKOTO 000-
pYJIOBaHUs HEPTEXUMHYECKUX MPOU3BOJICTB

1. Ha3znaueHnue u 00J1aCTh NPUMEHEHUS TEIJIO0OMEHHUKOB. TpeboBaHus K Temn-
noobmenHukam. Kinaccudukanus TemmooOMeHHBIX anmnapaToB.

2. KoxyxorpyOuaTsie TemiooOMeHHUKH kecTkoi kKoHCTpykuu (TH). Ycrpoii-
CTBO, IPUHLIMII JEHCTBUsI, 00J1aCTh MpUMeHeHus. JJOCTOMHCTBA U HEelOoCTaT-
KH.




YTBEPX/IAIO
3aB. xadempoii { \ N.H. Magpimes

«19» anpeas 2023 r.

JK3aMeHAUMOHHBbIN Ouster Ne 15
no nucuuruinHe: [IpoekTupoBaHue NepCerneKTUBHOTO TEXHOIOTUYECKOT0 000-
pYJlI0BaHUs HEPTEXUMHUUECKUX MPOU3BOJICTB

1. TemnepaTypHble HANpPSKEHUSI B KOKYXOTPYOUaThIX TEMIOOOMEHHHUKaX. Me-
TOJbI ¥ MPUHILIUIIBI KOMIIEHCALIMU TEMIIEpaTypHBIX AedopMaluii B TEI1000-
MEHHHUKAaX KECTKOI'0, MOJY>KECTKOTO U HEKECTKOTO TUIIOB.

2. Tenao0OMEHHUKH TMONY>KECKOBAaTOro0 THIIA C KOMIIEHCATOPOM B KOpIIyce
(TK) u ¢ uzornytbeiMu Tpyokamu. O06sacTh MPUMEHEHUS], JOCTOMHCTBA U He-
JOCTaTKH.

YTBEPXJIAIO
3aB. kadeapoii { \ N.H. Manpies

«19» anpeas 2023 r.

IK3aMeHAMOHHBII OusteT Ne 16
no auciuruinHe: [IpoekTUpoBaHKe MEePCIEeKTUBHOTO TEXHOJIOTHYECKOT0 000-
pyJloBaHUS HePTEXUMHUUECKUX MMPOU3BOICTB

1. TermmooObmeHHuKH HexecTkoro tuma: ¢ U-obpasaeimu Tpyokamu (TY) u ¢
BHyTpeHHe# 1utaBatomei ronoBkor (TII). locromncTBa u HemocraTtku. O6-
JaCTh MPUMCHECHHUSI.

2. Teri00OMEHHUKU C ABOWHBIMU TpyOkamu @Duibna. JloctomHCTBa M HEno-
CTaTKH, 00JIaCTh MPUMEHEHHsI. MeTO bl TOBBIMIEHUS 3P(HEKTUBHOCTH TETLIO-
oOMmeHa B TpyOkax duibja.




YTBEPX/IAIO
3aB. xadempoii { \ N.H. Magpimes

«19» anpeas 2023 r.

JK3aMeHALIMOHHBII OusteT Ne 17
no aucumiiuHe: [IpoekTupoBaHue NepCHeKTUBHOTO TEXHOJIOTHYECKOTO 000-
pyJoBaHMs HePTEXUMUYECKUX TPOU3BOJICTB

1. Cxembl pa3MeIIEeHUs U METOJIbl COEAMHEHUS TPYO B TPYOHBIX pelieTKax Ko-
KyXOTpyOdaThIX TEII000MEHHUKOB. OQHO- U MHOT'OXOJIOBBIE TEIIOOOMEH-
HUKU.

2. HazHaueHue 1 BUJIbI IEPETOPOJOK B TPYOHOM M MEKTPYOHOM MPOCTPAHCTBAX
KOXYXOTpyOUaThlX TEmooOMeHHUKax. OJHO- M MHOTOXOAOBBIE TEIIO00-
MEHHUKH.

YTBEPX/IAIO
3aB. kadeapoii \ \ N.H. MagpiieB

«19» anpeas 2023 r.

IK3aMeHAMOHHBII OusteT Ne 18
Mo aucnuruinHe: [IpoeKTHPOBaHUE MEPCIEKTUBHOTO TEXHOJIOTHYECKOTO 000-
PYIOBaHUS HePTEXUMHUUECKUX MMPOU3BOICTB
1. CrnenmanbHple BUIBI TEMJIOOOMEHHUKOB: aIllapaThl BO3AYITHOTO OXJIAXKIC-
HUSL; CTIUPAIbHBIC U TUTACTUHYATHIE TETUIOOOMEHHUKH. TeruioBbie TPyOKH.
2. OCHOBBI pacuera TEXHOJOTHYECKUX TPyOOIpoBo/i0B. BrIOOp mepekaunBaro-
Iero 000pyAOBaHUS.




YTBEPX/IAIO
3aB. kadeapoit { \ _W.H. Manpimes

«19» anpeas 2023 r.

JK3aMeHALIMOHHBII OuiteT Ne 19
o aucuuuinie: [IpoekTHpoBaHue HEPCIEKTUBHOIO TEXHOJOTMUYECKOTO 000-
pyaoBaHus HeTEXUMUYECKUX POU3BOICTB
1. CoenuHUTEIBHBIE 2JIEMEHTHI TPYOOIPOBOOB. TeMIiepaTypHbie HaNpsHKEHUS
B TPyOONPOBOJaX U METOIBI UX KOMIICHCAIIHH.
2. Onopsl ¥ TOABECKH JJISI TPYOOTPOBOIOB.

YTBEPXIAIO
3aB. kadenpoii { \ _W.H. Magpies

«19» anpeas 2023 r.

JK3aMeHAUMOHHBI Oustet Ne 20
o aucuuruinHe: [IpoeKTHpOBaHUE MEPCIEKTUBHOTO TEXHOIOTHYECKOTO 000-
pYJI0BaHUS HEPTEXUMHUUECKUX MMPOU3BOICTB
1. 3amopHas u peryaupyrolas apMarypa TpyOonmpoBOI0OB, UX KiacCUUKAI,
MapKHUPOBKA.
2. TlpenoxpanutenbHasi, 3amuTHas W ¢azopas3aeyuTelibHas apMarypa Tpyoo-
IPOBOJIOB. PekoMeH a1y 1Mo uX BEIOOPY W MPUMEHCHHIO.




KpuTtepun oneHku: oneHka paboThl 00y4arOIIUXCsl TPOU3BOAUTCS MYTEM OLIEHKH
OTBETOB Ha 3aJJaHHBIC BOMPOCHl. MakCcuMaIbHBIA Oaiut 3a oquH oTBEeT — 10 6amos,

o0111ee KOJIMYeCTBO MAKCUMaJIbHO HaOpaHHbIX 6amoB — 40.

Kpurepuii oueHku baun
JleMOHCTpUpYyeT IOJHOE NOHMMAHME IIOCTABICHHOW 3anauu. [laer jorumdecku
000CHOBAHHBII, MOJHBIN U IPAaBUIBHBIA 0TBET. OTCYTCTBHE OIIMOOYHBIX BBICKA- 10
3bIBAaHUI, APIYMEHTUPOBAHHOCTD.
JlaeT 10CTaTOYHO MOJIHBINA OTBET, C HAPYLICHUEM IOCIEI0BATEIBHOCTH H3JI0KE- 8
Husl. VIMeroTcst TpyAHOCTH B 00OCHOBAHHOCTHU CBOET'O OTBETA.
Jaer HemoHbIHA OTBET (B 001mMX yepTax). HeT BEIBOIOB MO BBINOJIHEHHOH pado- 6

TC.

Her oTBera.
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