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Ilepeuens komnemenyuii ¢ yKazanuem ypoeHeil ux hopmuposanus

Dranbl GOpMUPOBAHUS KOMIICTCHIIUN
(yka3zatb Bce Tembl u3 PIIJI)

Nunexc HaumenoBanue
CopepxaHrie KOMIIETEHIIUN
KOMIICTCHIINN 1 HpaKTI/I‘-IeCKI/Ie Ha6opaT0pHBIe OLICHOYHOI'0 CpCACTBA
eKLUU
3aHATUS 3aHATUA
IK-1 CIIOCOOHOCTBIO K CHCTEMATHYECKOMY H3YYCHHIO
HAaY4YHO-TEXHUYECKOU uHdopmanuu IK3AMEH, JIUCKYCCH,
’ Tema 1-6 Tema 1-6 Tema 4-6 JIOKJIaJ1, 1abopaTopHoe U
OTEYECTBCHHOTO H 3apyOCIKHOTO OIBITA 10
MMPaKTUYECKOC 3aHATHE
COOTBETCTBYIOIIEMY MPOQIIIIO MOATOTOBKH
IK-3 CIIOCOOHOCTBIO ~ HCITOJI30BATh  COBPEMCHHBIC
MH(OPMALIMOHHBIE  TEXHOJOTUH, IPOBOAUTH 5
K3aMCH, IUCKYCCHL
00paboTKy WH(pOpPMAIUU C HUCIOJIB30BAHUEM » JUCKYCCHA,
Tema 1-6 Tema 1-6 Tema 4-6 JOKIIa, 1abopaTopHOe U
MPUKJIAIHBIX TporpamMM U 0a3 JaHHBIX s
MMPAKTHUYCCKOC 3aHATUC
pacdera TEXHOJIOTUIECKHIX napaMeTpoB
000pyIOBaHUSI 1 MOHUTOPUHTA MPUPOIHBIX CPeJl
[1K-4 CIIOCOOHOCTBIO ~ MCIIOJB30BaTh  HOPMATHBHBIC DK3aMeH, TUCKYCCHs,
JOKYMEHTBl MO KayecTBY, CTaHAApTU3AlUU U Tema 1-6 Tema 1-6 Tema 4-6 JOKJIa[, 1abopaTopHOe U
cepTru(UKAIMH TPOTYKTOB U U3JICITHIA MPAKTUYECKOE 3aHSATHE
[1K-9 CIIOCOOHOCTBIO aHAJIN3UPOBATh DK3aMeH, TUCKYCCHS,
TEXHOJIOTUYECKHI  Tporecc  Kak  OOBEKT Tema 1-6 Tema 1-6 Tema 4-6 JIOKJIaJ1, 17abopaTopHOE U

yTIpaBJICHUs

MMPAKTHUYCCKOC 3aHATUC




Tabmuua 2. Pacuer Tekymero peiTuHra

HazBanue Kon-Bo O1eHka 3a 0JTHO CyMMapH. OlIeHKa
Munum. ‘ Makcum. | MuHum. Makcum.
JICKIA 6 1 6 6
(KOHCTIEKT)
[IpakTueckoe
3aHSTHE 5 1 2 5 12
(BBINIOJIHEHUE
3a71aHuI)
JlaGopatopHoe
3aHSTHE 3 2 27 6 8
(BBITIOJTHEHUE
3a71aHui)
Jloxman 1 5 10 5 10
Huckyccus 2 5 12 10 24
DK3aMeH 27 40
Bceero 60 100




IMoka3aTe i M KpUTEPUH OLIEHUBAHUS KOMIIETEHUMI ¢ ONMMCAHUEM LIKAJ oueHuBaHus (popmupyromes 6 Ol no
HanpasieHuto N0O20MOBKY U 6CIABISIIOMCS 8 PAOOYYI0 NPOSPAMMY NOCJE €€ YMBEPHCOeHUs)

Huoexc Ypoenu océoenua komnemenyuu
Cooeporcanue komnemenyuu
Komnemenyuu Iopozoswrit Ilpoosunymotit Ilpesocxoonuti
3naTb: B 1nenom ycnemssle, HO
coziepkale OTAebHbIe IPOoOesl,
3narb: He monHble mpeacTaBiIeHUs O | MPEACTaBICHUS 0 Hay4yHO- | 3HATh: CchopmupoBaHHbIE
HayYHO-TEXHHYECKOH WH(OpMAaLUH, | TEeXHHYECKOH nHdopmanuy, | CUCTEMaTHYeCKUE MPEICTABICHUS O
OTEUECTBEHHOTO0 U  3apyO0eXHOTo | OTEYEeCTBEHHOTO U 3apyOeHOTro | Hay4yHO-TeXHHYECKOH WH(opMauuy,
OIBITa IO  COOTBETCTBYIOIIEMY | OIbITa IO  COOTBETCTBYIOIIEMY | OTEYECTBEHHOTO U  3apyOeKHOro
MPOGUITIO IO OTOBKU npOQHITIO TOATOTOBKH OIIbITA o COOTBETCTBYIOLIEMY
VYMern: B nenom ycnemHoe, Ho He | YMeTh: B 1enoM ycremHoe, HO | HPOQHIIO IOATOTOBKA
CIOCOOHOCTHIO K | CHCTeMaTH4eCKOe  HCIIONb30BaHHE | coAepiKaliee OTHeNbHble Npobensl | YMerb: CdopMHpoBaHHOE yMEHHE
CHCTEMaTHYECKOMY U3YYCHHIO | YMCHHUSI CHCTEMAaTHYECKd HM3y4aTh | MCHOJIb30BaHHUE YMEHUS | CHCTEMaTH4YeCKH H3y4aThb Hay4yHO-
HAayYHO-TEXHHUYECKOU HAayYHO-TEXHHYECKYI0 HH()OPMALHIO, | CHCTEMATHYCCKH H3y4aTh HAay4YHO- | TEXHHYECKYIO uH(bOpMAaIHIO,
[K-1 HHOOPMALIUK, OTCYSCTBEHHOTO M | OTEYECTBEHHOTO W  3apyOeKHOrO | TEXHHYCCKYIO UHPOPMALIUIO, | OTEYECTBEHHOTO M 3apy0eiHOTro
3apy0eKHOTO0 OIBITA IO | OMBITA O  COOTBETCTBYIOLIEMY | OTEYECTBEHHOIO M 3apyOEXKHOTO | OmbITa [0  COOTBETCTBYIOIIEMY
COOTBETCTBYIOLEMY HNpoGUIIO | IPOPUITIO TOATOTOBKH ONbITA MO  COOTBETCTBYIOIIEMY | MPOQMIIO MOJrOTOBKH
MOJITOTOBKU Baapers: B nenom ycnenrsoe, Ho He | IPOGUIIIO MOJTOTOBKH Baapers: YcnemHoe u
CHCTEMaTHYECKOe BiaseHue | Biagers: B nenom ycmemHoe, HO | cHCTeMaTHYeCKOe BIIAJICHUE
CUCTCMAaTHYCCKUM N3y4YCHUEM coaepkamee OTACIbHBIC np06em)1 CUCTCMAaTHYCCKUM N3yUYCHUEM
Hay4yHO-TEXHUUYECKOil HMH(pOpMaIyy, | BIaJeHUe CHCTEMaTHYECKUM | HAy4YHO-TEXHHYECKOW WHDOpMalLuH,
OTEYECTBEHHOTO M 3apyOEKHOIo | M3yYeHHEM  HAYYHO-TEXHHYECKOHl | OTEYeCTBEHHOrO U  3apyOeKHOro
ONbITa 10  COOTBETCTBYIOIIEMY | MH(pOpPMAIMH, OTEYECTBEHHOrO M | OIbITa IO  COOTBETCTBYIOLIEMY
IpOGUITFO OATOTOBKU 3apy0eKHOTO OIBITA 1o | nmpodUI0 NOATOTOBKH
COOTBETCTBYIOLIEMY npod IO
MOATOTOBKH
3HaTh: HETIOJHbIE 3HaHUs | 3HaTh: cdopMHUpoBaBIIMECs, HO | 3HATh: c(OpMHUpOBaHHEIE u
CIOCOOHOCTBIO UCIIONIb30BATh | COBPEMEHHBIX WH(OPMALMOHHBIX | CO/EpXKAaIINe OTACNbHBIE TPOOENBbl | CHCTeMaTHYECKHe 3HAHUS
COBPEMECHHBIC I/IH(pOpMaHI/IOHHBIe TEXHOJIOTUH. 3HaHUA COBPEMEHHBIX COBPEMEHHBIX I/IHq)OpMaI_H/IOHHBIX
TEXHOJIOTHH, TTPOBOJIUTH 00pabOTKy | YMeTh: B IEJIOM YCHENIHO, HO HE | WHPOPMAIMOHHBIX TEXHOJIOTHIL. TEXHOJIOTHH.
I/IHq)OpMaHI/II/I C HCHOJBb30BAHUEM CHUCTCMAaTHYCCKHU IIPOBOANTH YMmernb: B ejioM yCri€urHo, HO C YMerh: YCHIE€MIHO U CUCTEMATUYECCKHU
IK-3 MPUKIAAHBIX TIporpaMM H  0a3 | oOpaboTKy nHpOpPMaIUT C | HEKOTOPBIMU mpobenaMu | MPOBOIUTE 00pabOTKy HMH(pOpMAIH
JAaHHBIX JJIA pacu€Tra | UCIOJB30BAHUEM TIIPUKJIaIHBIX IPOBOAUTH 06pa60TKy C HCIIOJIb30BAHHUEM IIPUKIIATHBIX
TCXHOJIOTHYCCKUX rnapamMmeTpoB HpOFpaMMI/I633 JaHHBIX TJIA pacucTa I/IH(bOpMaHI/II/I C HCIIOJIb30BAHUEM HpOFpaMMI/I68.3 JaHHBIX JIA pacucTa
0o0Opy/ZOBaHMSI M  MOHHTOPHHTA | TEXHOJOTHYECKHX napaMeTpoB | MPUKIAAHBIX MpOrpaMM W 0a3 | TeXHOJIOTMYECKHX napaMeTpoB
TIPUPOJTHBIX Cpell o0Opy/OBaHMS W MOHHUTOPHHIA | TAHHBIX ULt pacuera | o0OpyJOBaHUS M  MOHHTOPHHIa
TIPUPOJTHBIX Cpel. TEXHOJIOTHYECKHX 1apaMeTpoB | NPUPOJHBIX Cpell.




Baanerb: B 11eI0M YCHENIHO, HO HE
CHCTeMaTH4YeCKH HaBBIKAMHU pacueTa
TEXHOJOTHUECKUX napaMeTpoB
o0OpynoBaHMA W  MOHHUTOPHHTA
MIPUPOJTHBIX CPEZ C HCIIOJIL30BAHMEM

00OpyOBaHMS ¥  MOHHMTOPHHTA
MIPUPOJHBIX CpPe.

Bnapers: B 11e71I0M YCHEIIHO, HO C
OTJCIBHBIMU OMIMOKAaMH HAaBBIKAMH
pacuera TEXHOJIOTHIECKHAX

Baapers: YCIIEIIHO u
CUCTeMaTH4YeCKH HaBBIKAMHU pacyera
TEXHOJIOTHUECKUX apaMeTpoB
0o0OpynOBaHMI W  MOHHUTOpPHHTA
MIPUPOTHBIX CPEA C UCIOIb30BAaHHEM

COBPEMEHHBIX WH()OPMANMOHHBIX | TAPaMETPOB  OOOPYOOBaHHS M | COBPEMEHHBIX MH()OPMAINOHHBIX
TEXHOJIOTHI. MOHHUTOPHHTA HPUPOJHBIX CPEl C | TEXHOJOTHUIL.
HCTIONIb30BAaHIEM COBPEMEHHBIX
nH(pOPMANMOHHBIX TEXHOJIOTHI.
3HaTh: HETIOJHbIE 3HaHHA | 3HATh: CQOpMHUpOBaBIINECA, HO | 3HATH: copMHUpOBaHHEIE u
HOPMAaTHBHBIX  JIOKYMEHTOB IO | COJEpXallue OT/AEeNbHbIE MPOOEeNbl | CHCTeMaTHYECKHe 3HaHMA
Ka4yecTBy, CTaHJapTU3AIIH U | 3HAaHUA HOPMATUBHBIX JIOKYMEHTOB | HOPMATUBHBIX  JOKYMEHTOB  IIO
cepTudUKALNU MIPOAYKTOB U | IO KayecTBY, CTaHAAPTH3aLlMM U | KadeCTBY, CTaHJapTH3alUU u
H3enui. cepTudUKaMM  TMPOAYKTOB U | cepTUdUKaK MIPOAYKTOB u
YMerb: B LIEIOM YCIEUIHO, HO HE | M3ACIUIL. U3JIEIHH.
CHOCOGHOCTLIO enonbsopars | CACTEMATHUCCKH UCTIONB30BaTh | YMeTh: B IEJIOM YCIIEIIHO, HO C | YMeTh: YCICIIHO U CUCTEMaTHUCCKU
HOPMATHEHEE HOPMAaTHBHBIE JIOKYMEHTEI M0 | HEKOTOPBIMH npo0esnaMH | MCIOIb30BaTh HOPMAaTHBHBIE
Ka4ecTBY, CTaHAapTH3aINN U | UCTIOJIB30BATh HOPMAaTHBHBIC | TOKYMEHTEHI o Ka4ecTBy,
Ka4ecTBy,  CTaHIapTH3ALUH
cepradAKAmEE cepTH(bl:IKaunH MIPOTyKTOB U | JOKyMEHTEHI 1o KaqecTBy, | CTaHAAPTM3ALMM 1 cepTu(UKaAINU
w3nenit N3IETHH. CTaHIApTH3aLUN U SepTI/I(bI/IKaL[I/II/I MIPOJLYKTOB U M3/IEITHH.
Biiagerp: B 1IeNIOM yCIIEIIHO, HO HE | MPOAYKTOB M M3JENUIL. Baanern: yCIIeIITHO u
CHCTEMaTHYECKH HaBeIKaMHu | BJiajeTn: B 1I€JIOM YCIEIIHO, HO C | CHCTEMaTHYECKH HaBBIKAMU
UCTIOJIB30BAHUS HOPMATHBHBIX | OTAEIbHBIMM OIIMOKAMH HABBIKAMH | HCIIOJIB30BAHMS HOPMAaTHUBHBIX
JOKYMEHTOB B IEJIIX COXPAaHEHHs | MCIOJIb30BAHUSA HOPMATHBHBIX | IOKYMEHTOB B LENAX COXPAHEHHS
KayecTBa MIPOAYKIIUH, ee | TOKYMEHTOB B IEISIX COXpAaHEHHUs | KauecTBa MIPOAYKIUH, ee
CTaH/APTH3ALUH U CePTUPUKALHH. KayecTBa MIPOAYKIUH, ee | CTaHAapTHU3aLNU U CePTUPHUKAINH.
CTaH/IapTH3aLMH U CepTUUKAIHH.
3HaTh: HEINOJHbIE 3HAHMS TeOpuH, | 3HATh: CcQOpMHUpOBaBIIMECsS, HO | 3HATH: chopMHpOBaHHEBIE u
NPUHOMIOB W METO/AOB AaHAIM3a | COJEpXKaIllMe OTAENBHBIE NMPOOENbl | CHCTEMaTHYECKHe 3HAHUS TEOpHH,
TEXHOJIOTHYECKOTO ~ TIpoliecca Kak | 3HAHUS TEOpWH, MPHUHIMIIOB | | NPUHOMIOB W METOJOB aHaIn3a
00beKTa yrpaBIeHUs. METOJIOB aHalu3a | TEXHOJIOTMYECKOro Ipolecca Kak
YMeThb: B LIENOM YCIIEIIHO, HO HE | TEXHOJOTHYECKOro IIpolecca Kak | 00beKTa yrnpaBeHUs.
CHCTEMaTHYECKH AQHAJIM3UPOBATh | OOBEKTA YIPABICHHUS. YMeThb: yCHENUHO U CUCTEMaTHYECKH
CIOCOOHOCTBIO aHAJIM3UPOBATh . .
TeXHONOMHECKH TEXHOJIOTHUECKUI  mpolecc  Kak | YMeTb: B II€JIOM YCIEIIHO, HO C | aHAIM3UPOBaTh  TEXHOJOTHYECKUI

0OBEKT yIpaBICHUSI

O00BEKT yIpaBIICHUS.
Biaperb: B 1elOM yCIIENIHO, HO He
CHCTEeMaTHYEeCKH METOJaMH aHaJn3a
TEXHOJOTMYECKOr0  IIpolecca  Kak
00BEKTa yIIpaBICHUS.

HEKOTOPBIMHU npobenamu
AHAJIU3NUPOBATH TEXHOJIOTHICCKUM
mporecc Kak 00BEKT yIpaBIeHUS.

Baagers: B LeNIOM YCHIEIIHO, HO €
OTACIIBHBIMH OIIOKaMK METOaaAMU
aHaIN3a TEXHOJIOI'HYECKOTO
rpolecca Kak 00beKTa YIpaBJICHHUSI.

IpoIiecc Kak 0OBEKT yIpaBICHHUS.
Baanersn: YCIEUIHO u
CHCTEeMaTHYEeCKH METOJlaMH aHaJn3a
TEXHOJIOTHYECKOT0  TIpolecca  Kak
00BEKTa yIIpaBICHH.
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87 -100

OTanyHO

OlleHKa «OTJIMYHO» BBICTABJISIETCS CTYACHTY, €CIM TEOPETUUYECKOE COJEpkKaHHEe Kypca OCBOCHO
MTOJTHOCTBI0, 0€3 TPOOEIIOB; HMCYEPITBIBAIONIE, ITOCICIOBATEIBLHO, YETKO W JIOTHYECKH CTPOMHO
W3JaraeT MaTepual; CBOOOJHO CIIpaBIAETCS C 3aJadaMyd, BOIPOCAMA W JPYTHMH BHIAMHU
MPUMEHEHUs1 3HAHWM; HCIOJb3YyEeT B OTBETE JOMNOJHUTENIbHBIM MaTepuasd BCE MPEAYCMOTPEHHbBIE
MPOTPaMMOW 3aJJaHUs BBHITIOJHEHBI, KAYECTBO WX BBITIOJHEHHS OIICHEHO YHCIIOM OailioB, OJIM3KUM K
MAaKCUMAaJIbHOMY; aHaJU3UPYET IOJIYYEHHBIE pE3YyJbTaThl, MPOSBISLET CaMOCTOSTEIBHOCTh IPHU
BBITIOJTHEHUH 3aJJaHUI

74 - 86

Xopo1o

OneHka «XOpOLIO» BBICTABIAETCA CTYAEHTY, €CIIM TEOPETUYECKOE COAEPKaHHE Kypca OCBOEHO
MOJIHOCTBIO, HEOOXOAMMBIE MPAKTUYECKHE KOMIETEHIMH B OCHOBHOM C(OPMHPOBAaHbBI, BCE
IPeayCMOTPEHHbIE TPOrpaMMoi 00ydeHNUs yueOHbIe 3aJaHNs BBIITOJHEHBI, KAYECTBO MX BBIIOJIHEHUS
JIOCTaTO4HO BbICOKOE. CTYAEHT TBEPAO 3HAET MAaTepUall, IPaMOTHO U 110 CYLIECTBY M3JIaraeT €ro, He
JIOTTYCKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC.

60 -73

yZ[OBJ'IeTBOpI/ITCJ'II)HO

OLeHKa «yIOBIETBOPUTEIBHO» BBICTABIISIETCSI CTYIEHTY, €CIId TEOPETHUUECKOE COAEpPKAHUE Kypca
OCBOGHO YACTHYHO, HO TMpoOensl He HOCAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO
MPEIyCMOTPEHHBIX MPOTPaMMON 3aJaHHii BBIIIOJHEHO, HO B HUX MMEIOTCS OINMOKH, MPU OTBETE Ha
MOCTaBJICHHBIA  BONPOC  CTYIEHT  JIONYCKAae€T HETOYHOCTH, HEJOCTATOYHO  MPaBUIIbHBIE
(hOpMYyITUPOBKH, HAONIONAIOTCS HAPYIICHHUS JIOTHYECKOW TIOCIEOBATEIbHOCTH B  U3JI0XKEHHUH
IIPOrpaMMHOT0 MaTepuaa.

Huoxe 60

HeynosnerBopurenbHo

OreHKa «HEYIOBIETBOPUTEIHHO» BBICTABIAETCS CTYJAEHTY, €CJIM OH HE 3HAET 3HAYUTENbHOW 4acTH
NPOrpaMMHOIO MaTepHuaja, JIOMyCKaeT CyLIeCTBEHHbIE OMIMOKM, HEYBEPEHHO, C OOJIBIINMHU
3aTPyAHEHUSMHU BBINIOJIHSIET MPAKTUUYECKUE paboThl, HEOOXOAMMbIE NPAKTHYECKHE KOMIIETCHLIMN HE
chopMHUpOBaHbI, OOJBIIUHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil o0ydeHHs y4eOHBIX 3aJaHWil He
BBITIOJTHEHO, KAUECTBO WX BHITIOJHEHHS OIIEHEHO YMCIIOM 0aJyioB, OJIM3KIUM K MUHUMAJIBHOMY
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Ilepedyens BonpocoB K 3k3ameny no aucumivinde b1.B.J1B.07.01
NHHOBaMOHHBIE TEXHOJOIMU U TEXHUKA B XUMHYECKOM aNNapaToCTPOCHUHU

1. Ha3nauenue u knaccudukamuss oOOPYIOBaHHS M MAIMH JJIS ITPOBEICHUS
XUMUYECKUX U HEPTEXUMUYECKUX MPOU3BO/ICTB.

2. Mecto u poap TpoleccoB MaccooOMeHa B  HedTerasornepepadoTKe.
Knaccudukanums  mporeccoB  maccooOmeHa.  OCHOBHOE — ypaBHEHHUE
Macconepeiayu.

3. CymrHoCcTh U cXema MPOBEASHUs Tpoliecca neperonku. O01acTe TpUMEHEHUS,
JIOCTOMHCTBA W HEJOCTATKH, METO/ABl TIOBBIIIIECHUS YETKOCTH pa3aeiieHUs
METOJ/IOM TTePETOHKH.

4. Ilpouecc pexkrudukauuu. IlonmHass u HenmoyiHasg; MpocTass U CIOXKHAs
peKTH(PUKAITMOHHAS KOJIOHHBI TUTST pasnencHus OWHApPHBIX u
MHOTOKOMITOHEHTHBIX CMECEH.

5. Ilpomecc abcopOmuu. THIOBBIE CXEMBlI pa3leleHHs CMECed METOJIOM
abcopOuH.

6. YcrpoiicTBO, MPUHITUI JSHCTBUS OCHOBHBIX JJIEMECHTOB HACAOYHBIX KOJIOHH.
PexxuMbl paboThl HACAZIOK, BEIOOP ONMTUMAIBLHOTO PEKUMA.

7. Bunmel Hacamok, TpeOoBaHUsA K HUM. CpaBHUTEIbHAS XapaKTePHUCTHKA, 001aCTh
MPUMEHEHUSI PETYJISIPHBIX U HEPETYISPHBIX HACAOK. [IepCreKTUBHBIE BHIBI
HACaJIOK.

8. PacmpenenutenbHbIe U TIepepacnpeaeIUTEIbHbIE YCTPONCTBA IS KUIKOCTH B
HAcaJI0YHBIX KOJIOHHAX. SIBJIeHHUE “CyXOro KoHyca”, METOAbl yCTpPaHEHUS.
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OnopHble yCTpOWCTBAa TOJM HACaAKy, TpeOOBaHWSA K HHM. THIOBBIC
KOHCTPYKLMH OIIOPHBIX YCTPOMCTB HACaJOYHBIX KOJIOHH.

Y CTpolCcTBO, IPUHIMI IEHCTBUS TapeabdaThiX KOJIOH. OCHOBHBIE NIOKA3aTEIN
TapeJIoK, UX CPAaBHUTEINIbHBIE 3HAYEHUS JUIsl TUIIOBBIX KOHCTPYKIIMM TapeoK.
bapOoTaxHble Tapenku: cUTYaThle, KOJIMAYKOBBIE, U3 S-00pa3HbIX AJIEMEHTOB.
WX ycTpoiCcTBO, MIPUHLIUII PAOOTHI, CPABHUTENBHBIE IOKA3ATEIH.

CrpyliHple W TpOBajJbHBIC peELIETYaThle Tapelku (0e3 IepenuBoB).
YCTpoiCTBO, MNPUHIMN JACHCTBHS, CpPaBHUTEIbHBIE IIOKa3aTeiau, o001acTb
PUMEHEHUS.

Haznauenne u kiaccudukanus oOOpyIOBaHUS M MAIIMH JAJs MPOBEACHUS
XUMHYECKUX U HEPTEXUMUUECKHX IPOU3BOICTB.

Mecto u ponp TmpolueccoB MaccooOMeHa B HedTerasomepepalboTKe.
Knaccudukanusa  npoueccoB  maccooOmMeHa.  OCHOBHOE — ypaBHEHUE
Macconepeiayu.

CyIlHOCTb U cXeMa NpOBEACHUs Ipolecca neperoHku. O0nacTb NpUMEHEHNS,
JOCTOMHCTBA M HENOCTATKH, METOJABI IIOBBIIICHUS YETKOCTH pPa3JeicHUs
METOJIOM ITEPETOHKH.

[Tpouecc pextupukauuu. IloaHas W HemonHasg; nOpocTass U CIOXKHas
peKTu(UKaIIMOHHAS KOJIOHHBI JUISL pazzeneHus OMHApHBIX "
MHOTOKOMITOHEHTBIX CMECEH.

[Ipomiecc abcopOumu. TumoBble CXEMbI pa3feieHUss CMeced METOJIOM
abcopOuuu.

Y CTpoicTBO, NPUHIMN AEHCTBUS OCHOBHBIX JJIEMEHTOB HACAJIOYHBIX KOJIOHH.
PexxuMbl paboThl HACaJ0K, BEIOOP ONTUMAIBLHOTO PEKUMA.

Bunpl Hacanok, TpeOoBanus kK HUM. CpaBHHUTENbHAS XapaKTEPUCTUKA, 001acTh
NPUMEHEHUSI PETYJISIPHBIX UM HEPETYJSIPHbIX HacalokK. llepcrieKTuBHbBIE BHIIbI
HaCaJoK.

PacnipenenurensHple U niepepacnpeneanTenbHble YCTPORCTBA IS )KUIKOCTH U
B HAaCaJOYHBIX KOJIOHHAX. SIBJIEHHE «CyXOro KOHYCa», METObl YCTPAHECHHUS.
OnopHble yCTpoOCTBa MOJX Hacajky, TpeOOBaHMA K HHUM. THUIOBBIE
KOHCTPYKLMU OIIOPHBIX YCTPOMCTB HACAJOYHBIX KOJIOHH.

YCTpoiCTBO, MOpUHIMN  JECUCTBUS  TapesbuyaThiX KOJOHH. (OCHOBHBIC
NOKAa3aTeJId  TapesioK, WX CpPABHUTEJIbHBIE 3HAYEHUs U1  TUIOBBIX
KOHCTPYKLIMH TapesoK.

bapboTakHble Tapenku: CUTYaThle, KOJIMAaYKOBbIE, U3 S-00pa3HbIX AJIEMEHTOB.
Hx ycTpoilcTBO, MPUHIUI paOOThl, CPAaBHUTEIbHBIEC TOKA3ATENH.

CrpyiiHble ¥ TpoBajJbHBIE penieTdyarbie Tapelku (0e3 MepesivBOB).
VYcerpoiicTBO, NpUHLIMI  ACHCTBUS, CpPaBHUTENIbHBIE I1OKAa3aTeNH, 0O0JacTh
PUMEHEHUS.

Knananneie tapenku. [IpuHiun neicTBus, pekuMbl pabOThl, CPABHUTEIbHBIC
NOKAa3aTeId Pa3JIuvHbIX BUJOB KJIalaHHBIX TapesoK.

[IpsiMmoTOUHBIE Tapenku: TpyOuaTble, BHUXPEBBIC; C CEKIMOHHPOBAHUEM
noTokoB. CpaBHHUTENbHBIEC TOKA3aTENH, 00JaCTh IPUMEHEHHUS.

Ha3znauenne u o00iacTe NpUMEHEHHUS TEII00OMEHHUKOB. TpeboBaHuA K
TeruiooOMeHHuKaM. Knaccudukanus TermmooOMeHHBIX anmnapaTos.
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KoxyxoTpyOuarele  TEmiaoOOMEHHUKH JKecTkoW  koHCTpykmuu  (TH).
YcrpolicTBO, TPUHIMNO JAeMcTBUS, 00jacTh mnpuMeHeHus. JlocTomHCTBAa U
HEJOCTATKH.

TemnepaTypHble HalpsKEHUST B KOXKYXOTpyOUuaThIX TEIIOOOMEHHUKAX.
Meroapl W TPUHIUIBL KOMIIGHCALIMM TEeMIEpaTypHBIX JaepopManuii B
TEMI000MEHHUKAX KECTKOTO, TTOJIYKECTKOTO U HEXKECTKOTO TUIIOB.
TennooOMEeHHUKH MOTYKECKOBATOro Tuma ¢ komnencaropom B kopiyce (TK)
U C U3OTHYTHIMH TpyOkamu. OOnacTb TNpUMEHEHHs, JOCTOMHCTBA U
HEJOCTATKHU.

TennmooOMennukn Hexxectkoro tuma: ¢ U-oOpasabiMu TpyOkamu (TY) u ¢
BHyTpeHHel 1uiaBatomieid rosioBko (TII). [locTtomHCTBa W HEOOCTATKHU.
O0J1acTh MPUMEHEHUS.

TennooOMeHHUKH ¢ ABOMHBIMH TpyOkamu @uubna. JlocTromHCTBA U
HEJOCTaTKU, 00JacTb NpUMEHEHUs. MeTolbl MNOBBIMIEHUS 3(PPEKTUBHOCTU
Terioo0MeHa B TpyOkax duibaa.

Cxembl pa3MelieHus M METOJbl COCAMHEHUS TpyO B TPYOHBIX peIIeTKax
KOXKYXOTpyOUaThIX TEIIOOOMEHHHUKOB. Onno- U MHOT'OXOJIOBBIE
TEIIOOOMEHHHUKH.

Hasnauenue u BUABI IIEPEropoJI0OK B TPYOHOM M MEXTPYOHOM ITPOCTPAHCTBAX
KOXKYXOTpyOUaThIX TEIIOOOMEHHHKAX. Onno- U MHOT'OXOJIOBBIE
TEIIOOOMECHHHKH.

CrienmanbHbIE BUABI TETUIOOOMEHHUKOB: ammapaThl BO3MYIIHOTO OXJIAXKICHHUS,

CIUpPAJIbHBIE ¥ TUTACTUHYATHIC TETNIOOOMEHHUKH. TerToBbie TPyOKH.

OcHOBBI pacuera TEXHOJIOTUYECKUX TpyOONPOBOIOB. Bri6op
NepeKavYnBarOIIEero 000pyA0BaHHUS.

CoeanHUTENBHBIC 2JIEMEHTHI TPYyOOIIpOoBOI0B. TemmneparypHbie HANPsHKCHUS B
TpyOOTIIPOBOJaX U METOABI UX KOMIICHCAIUH.

Onopsbl ¥ MOJBECKH 17151 TPYOOTIPOBOIOB.

3anopHasi U peryaupyrolias apmMatypa TpyOOmpoBOJOB, UX KiaccupUKaIus,
MapKHUPOBKA.

[IpenoxpanurtenvHas, 3ammTHas u  ¢aszopasenuTeNbHas  apMmaTrypa
TpyOOTnpoBO0B. PexoMenaamu no ux BEIOOPY U IPUMEHEHHUIO.

Kpurepuu ouenku. OuieHka 3a OTBET HAa BONPOCHI K AK3aMEHY, POBOUMBIN

B (popMe YCTHOTO OMpOCa 3HAHUM CTYJIEHTOB, OCYIIECTBIISCTCS B COOTBETCTBUU C
O0aJNIbHO-PEUTUHTOBOM CHCTEMOM M IIpeAroJiaraeT MaKCUMaJIbHBIN OaJlT 3a OTBET —
100. OnennBanue OTBETA CTYACHTA MTPOU3BOJIUTCS 1O CJICIYIOINICH IKaje OaJIoB.

Kpurepuii oueHku bana

JleMOHCTpUpYyET MOJIHOE IMOHMMAaHUE MOCTABICHHOTO Bompoca. Jlaer
MOJIHBIA PAa3BEPHYTHIM OTBET HAa OCHOBHOM Bompoc. Jlaer sormuecku
000CHOBaHHBIN U MTPABUIIBHBIN OTBET Ha JOMOIHUTEIBHBINA BOIIPOC.

«OTJIMYHO» BBICTABJISCTCS CTYJIEHTY, €CIM OH MCYEPIIBIBAIOIIE,
MOCJIEA0BATENBHO, YETKO M JIOTMYECKH CTPOMHO M3JIaraeT marepuad,
YMEET TECHO YBS3bIBATh TEOPHUIO C IPAKTUKOM, UCIOIB3YET B OTBETE
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MaTepuanl pPEeKOMEHAYEeMOH JHMTepaTypbl, NPaBUIBHO OOOCHOBBIBAET
MPUHATOE pEIlICHUE, BIAJEET PA3HOCTOPOHHUMU HABBIKAMHU U MIpUEMaMU
BBITIOJIHEHUS MMPAKTUYECKUX 3a]1ay.

3HaeT: cucTreMy CTaHJIapTHU3ALMH, METPOJIOTUH U cepTUUKauuu B PO u
32 pyOeKOM; OCHOBHbIE  METOJIbI  TIOBBIIICHHUS  KadecTBa U
KOHKYPEHTOCIOCOOHOCTH U3JIEIINi; OCHOBHBIE METO/IbI
METPOJIOTUYECKOI0 aHAJIW3a W MCCIEIOBAaHUSA IMapaMeTpOB HW3JAEIUN U
COOTBETCTBHUSI MX TpeOOBaHMSIM CTaHIAPTOB M TEXHUYECKUX YCIOBHIA;
METOJIbI TPOEKTHBIX M TMPOBEPOYHBIX pa3MEPHBIX PacCUYETOB C IENbIO
OIPEENICHNS] YPOBHS B3aUMO3aMEHSEMOCTH U COOMPAEMOCTH JIeTajlell U
arperaToB MalllMH; Pa3jIM4HbIE CUCTEMBI ONPEIEICHUS YPOBHEN KayecTBa
MaIlMH U O0OpYJOBaHUS Ha CTAAMSIX MPOEKTUPOBAHUS U U3TOTOBJICHUS
U3JICNIUNA; OCHOBHBIE TMOHSATHS U OINpEACNCHUs, IPAaBOBbIE OCHOBBI
CTaHJApTU3allMM, METPOJOTUH, CEepTU(PUKALMU;  BHUABIL, METOMBI,
HNOTPEIIHOCTh U3MEPEHUN TE€OMETPUUECKUX MapaMeTpoB  W3JEIuil;
OCHOBHBIE 33]1a4M, aJITOPUTMbI CTaHAAPTU3ALUU U CEPTUPUKALIUN.
MoxkeT: 10b30BaTbC TEPMHUHOJOTHEH, TNPUHATOM B  PA3NUYHBIX
paszenax TEXHOJIOTMM MAaUIMHOCTPOEHHUS, MEXaHUKH, COIpoMmara,
METpPOJIOTHM, CTaHAapTU3alUu, CEepTU(PHUKALMU; BbIOMpPATh AaHAJIOTU
MaIlMH U KOHCTPYKIIMH TMPU COCTABJICHWH KApPT TEXHUYECKOTO YPOBHS,
BBITIOJHATh PACUEThl Pa3MEpPHBIX ILeTed W BBHIOMPATH ONTHMAJIbHBIC
JOMYCKM W TIpE/eNIbHbIE OTKJIOHEHHSI PAa3MEpOB JETalled U arperaros,
oOecrieunBast 170:¢ TE€XHOJIOTUYHOCTD, coOMpaeMoCTh 151
paboTOCIOCOOHOCTD; pa3padaThiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIUIO
mo0bIX fertaneil B coorBeTcTBuU ¢ TpeboBanusimu ECKJI; BbiOMpaTh u
paccuuThIBaTh KOMIIEHCATOPBhl M PETYJIUPYIOLUINE MEXaHU3Mbl C LEIbIO
NOBBIUICHUS] TOYHOCTH paboO4YMX MapaMeTpoB MalluHbI, oOecrednBast
BBICOKYIO HAJEKHOCTb W OINTUMAJbHYIO JOJTOBEYHOCTh MX paboTHI;
M0JIb30BATHCS CUCTEMOM CTaHapTU3ALIH OCHOBHBIX  HOpPM
B3aMMO3aMEHSIEMOCTH; MOJb30BaThCSl CHCTEMOH CTaHIApPTOB B IIEJIAX
cepTU(UKAIIUA  TPOAYKIIMHM, TPOIECCOB H  ycIyr B  obiactu
MaIIMHOCTPOEHMs;  OCYIIECTBISATH  BbIOOpP  CPEACTB  HU3MEpPEHUM;
PacCUUTHIBATh MOTPEITHOCTh CPEACTB H3MEPEHUH.

Cnoco0eH: BiaEeTh: HABBIKAMH IIPOBEACHUS U3MEPEHUIN U COCTABIECHUS
OTYETOB, OOpalieHuss ¢ HOPMATHUBHBIMU JOKYMEHTaMH; OCHOBHBIMH
METO/JAMH METPOJIOTHYECKOr0 HCCIIEIOBaHUSl ToKazareled U pabounx
napaMeTpoB TEXHOJOTHYECKMX MAIlMH M O00OPYIOBAaHMS, MPUHIUIIAMHU
COCTABJICHHMSI CXEM pa3MEpHBIX LieTel IS AeTalied U cOOpOK y3JI0B U
arperaTtoB; COBPEMEHHBIMH METOJAaMH HX pacyeTa U KOPPEKTUPOBKH;
METOJMKaMHU pacdeTa U MPOEKTUPOBAHUS MOKa3aTesIe KauecTBa HOBBIX U
MOJICPHU3UPYEMBIX  TEXHOJOTMUECKMX MAallMH H  00OpYyJOBaHUS.
HaBbIKaMHU pabOThl ¢ U3MEPUTETHLHOW TEXHUKON U MpodecCHoHaTbHBIMU
MeToaMH 00pabOTKH pe3ybTATOB U3MEPEHUI; METOJIaMU U CPEJCTBAMU
TEXHUYECKUX  U3MEPEHHH; METOJaMH  OLIEHKH  METPOJIOTMYECKUX
XapaKTePUCTHK CPEJICTB H3MEpPEHUH; alropuTMaMu BHIOOpa CpEICTB




W3MEPEHUM.

JIeMOHCTpUpYyeT MOJHOE IOHMMAaHWE IIOCTABIEHHOTO Bompoca. JlaeT
TOJIHBIM PA3BEPHYTHIM OTBET HAa OCHOBHOM Bompoc. Jlaer Joruyecku
000CHOBaHHBIN U MPABUJIBHBIN OTBET Ha JOMOJIHUTEIBHBINA BOIIPOC.
«XOpoUIO»  BBICTABISAETCA CTYNEHTY, €CIM OH HCYEPIbIBAIOIIE,
IIOCJIEA0BATENBHO, YETKO M JIOTMYECKM CTPOWHO M3JIaraeT Marepua,
YMEET TECHO YBS3bIBATH TEOPHUIO C IPAKTUKOW, HCIIOIB3YET B OTBETE
MaTepuad pPEKOMEHIYyeMOH JHTepaTyphl, MpPaBHWIBHO OOOCHOBHIBAET
IIPUHATOE PEILICHHE, BIAACET PA3HOCTOPOHHUMH HABBIKAMU M IIPUEMAMHU
BBITIOJTHEH NS IPAKTUYECKUX 3a4a4.

3HaeT: cucTeMy CTaHIApPTU3AIMH, METPOJIOTUH U cepTuuKaui B PO u
32 pyOEKOM; OCHOBHBIE  METOJIbI  TOBBIIICHUS  KadecTBa U
KOHKYPEHTOCIIOCOOHOCTH U3JICIINN; OCHOBHBIE METO/IBI
METPOJIOTUYECKOTO aHaldu3a U HCCIEIOBAHUS NapaMETpOB WU3JCIUN U
COOTBETCTBHUS UX TPEOOBAHUSM CTAHJIAPTOB M TEXHUYECKHUX YCJIOBHM;
METOJbl MPOEKTHBIX M MPOBEPOYHBIX PA3MEPHBIX PACUETOB C LEIBIO
OIpe/IeNICHUs] YPOBHS B3aMMO3aMEHSIEMOCTH U COOMPAeMOCTH JeTallel U
arperatoB MallliH; pa3JIN4YHbIE CUCTEMbI OMPEACICHUS YPOBHEN KauecTBa
MaliuH ¥ O0OpYAOBaHMUS Ha CTAAUAX MPOECKTUPOBAHMS M HU3TOTOBJICHUS
W3JICNIAM; OCHOBHBIE TIOHATHS W OIPEICICHUs, IPABOBBIE OCHOBBI
CTaHAapTU3aIM1, METPOJIOTHH, CEPTUDUKALIUY.

Mo:xeT: 1ONB30BaTbCS TEPMHUHOJOTHEN, TMPUHATOW B  Pa3JIMYHBIX
pazzienax TEXHOJOTMM MAIIMHOCTPOEHUS, MEXaHUKH, COIIpoMarTa,
METPOJIOTUH, CTaHJAPTH3aLUU, CEePTUPUKALMM;, BBIOMpPATh aHAJIOTU
MallliH ¥ KOHCTPYKIMH MPU COCTABJIECHUU KapT TEXHUYECKOTO YPOBHS;
BBITIOJIHATh PAacueThl Pa3MEpPHBIX IeNed M BHIOMPATH ONTUMAJIbHBIC
JONYCKA W TpEAEIbHbIE OTKJIOHEHUS PAa3MEpPOB JIETAJIEW M arperaros,
oOecrieunBast 170'¢ TE€XHOJIOTUYHOCTD, coOMpaeMocCTh u
paboTOCIOCOOHOCTD; pa3padaThiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIUIO
Mo0bIX feraneit B coorBeTcTBUU ¢ TpeboBanusimu ECKJI; BbIOMpath u
pacCUUTHIBATh KOMIIEHCATOPHI M PETYIUPYIONIUE MEXaHU3MbI C LEIbIO
MOBBIIIEHUS TOYHOCTH paboOyuMx MNapaMeTpoB MAalIUMHBI, OOecrednBast
BBICOKYIO HAJEXKHOCTh U ONTUMAJIbHYIO JOJITOBEYHOCTh HUX pPadOTHI;
MOJIb30BAThCS CUCTEMOU CTaHJapTU3ALUU OCHOBHBIX HOPM
B3aMMO3aMEHSIEMOCTH; IMOJb30BaTbCA CHUCTEMOM CTAHIAPTOB B LEIAX
cepTUPUKaUA  TPOAYKUMUH, TPOLUECCOB MW  YCIAyr B  00Jactu
MaIIMHOCTPOEHUSI.

Crnoco0eH: BIaJeTh: HaBbIKAaMU MPOBEACHUS M3MEPEHHM M COCTaBJICHUS
OTUETOB, OOpAIICHHWs] C HOPMATHBHBIMU JOKYMEHTAMHU; OCHOBHBIMU
METOJJaMU METPOJIOTUYECKOTO0 HCCIIEeIOBAaHUS TOKa3aTened u padounx
napamMeTpoB TEXHOJIOTHUECKUX MAIIMH W OO0OpYJAOBAaHHS; MPUHITUTIAMU
COCTABJICHHMSI CXEM pa3MEpHBIX IeNel I AeTalied U COOpOK Y3J0B U
arperaTroB; COBPEMEHHBIMH METOJAMHM HMX pacyeTa U KOPPEKTUPOBKU;
METOAMKAMU pacueTa U MPOEKTUPOBAHUS MOKA3aTENEN KaueCTBa HOBBIX U
MOJICPHU3UPYEMBIX TEXHOJOTUYECKUX MAllIUH U 000pYAOBaHMUSI.
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JleMOHCTpHpYET MOJHOE NOHMUMAaHUE MOCTaBJIeHHOro Bompoca. Jlaet
MOJIHBIM Pa3BEPHYTHIA OTBET HAa OCHOBHOM Bompoc. Jlaer Jorndecku
000CHOBaHHBIN U MPABUIIBHBIN OTBET Ha JOMOJHUTEIbHBIN BOIPOC.
«YAOBJIETBOPUTEIbHO» BBICTaBJISIETCS CTYJICHTY, eciu OH
MCYEPIIBbIBAIOIIE, TIOCIEA0BATENIbHO, YETKO M JIOTMYECKH CTPOMHO
U3JlaraeT Marepuan, yMeeT TECHO YBA3BIBaTh TEOPHUIO C MPAKTUKOM,
UCITIOJIB3YET B OTBETE MaTEpHall pEKOMEHIyEMOU JINTepaTypbl, IPAaBUIbHO
OOOCHOBBIBAET TMPHUHATOE  pEIIEHUE, BIAJACET PA3HOCTOPOHHUMHU
HaBBIKAMU U MPYEMaMU BBITIOJTHEHUS MPAKTUYECKUX 3a7ad.

3HaeT: cucTeMy CTaHAApTU3aLMU, METPOJIOTUH U cepTudukanuu B PO u
32 pyOeKOM; OCHOBHBIE  METOJbl  IOBBIIMICHHWS  KayecTBa U
KOHKYPEHTOCIIOCOOHOCTH U3JIENi; OCHOBHBIE METO/IbI
METPOJIOTUYECKOTO aHaldu3a U HCCIEIOBAHUS NapaMETpOB WU3JCIUN U
COOTBETCTBHUS UX TPEOOBAHUSM CTAHJIAPTOB M TEXHUYECKHUX YCJIOBHM;
METOJbl MPOEKTHBIX M MPOBEPOYHBIX PA3MEPHBIX PACUETOB C LEIBIO
OIpe/IeNICHUs] YPOBHS B3aMMO3aMEHSIEMOCTH U COOMPAEMOCTH JeTallell U
arperaToB MallliH. 24-29
Mo:keT: T10JIB30BaThCS TEPMHUHOJIOTHEH, TPUHATOM B  Pa3IUYHBIX
pa3aenax TEXHOJOTMM MAIIMHOCTPOEHHUS, MEXaHUKH, COINpOMara,
METPOJIOTUH, CTaHJAPTH3aLUU, CEPTU(PUKALMHM;, BbIOMpPATh aHAJIOTU
MalllUH ¥ KOHCTPYKIIUH MPU COCTABJIECHUU KapPT TEXHUUYECKOTO YPOBHS;
BBITIOJIHATh pacyeThl pa3MEPHBIX IeNeld U BBIOMPATh ONTUMAJIbHBIC
JOMYCKU W TIpE/eNIbHbIE OTKJIOHEHMSI Pa3MEpOB JETalled U arperaros,
obecrieunBas 170.4 TE€XHOJIOTUYHOCTb, coOMpPaeMoCTh u
paboTOCIOCOOHOCTD; pa3padaThiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIUIO
Mo0BIX feraneit B coorBeTcTBUU ¢ TpeboBanusimu ECK]I; BbIOMpath u
pacCUUTHIBATh KOMIIEHCATOPHI M PETYIUPYIOIIUE MEXaHU3MbI C LEJbIO
MOBBIIMICHUS TOYHOCTH paboOuyuX MapaMeTpoB MAaIIUHBI, OOecreunBas
BBICOKYIO HaJIe)KHOCTh U ONTUMAIBHYIO JIOJITOBEYHOCTh UX PAOOTHI.
Cnoco0eH: BIaIeTh: HABBIKAMM MPOBEJICHHUS U3MEPEHUM U COCTABJICHUS
OTYETOB, OOpAIIeHHs] C HOPMATUBHBIMU JTIOKYMEHTAaMHU; OCHOBHBIMU
METOJJaMH METPOJIOTUYECKOTO HCCIIEIOBaHMs IOKazarenaeil u pabdouunx
apamMeTpOB TEXHOJOTMYECKUX MAIIMH U 000pYAOBaHUSI.

Her otBera.

«HEYJI0BJIETBOPHUTEIbHO0)» BBICTABISIETCS CTYICHTY, KOTOPBIM HE 3HAET
3HAQYUTEIPHOM  YacTW  MPOrPaMMHOTO  MaTepuaia,  JIOMyCKaeT
CYILIECTBEHHbIC OIIMOKH, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYIHCHUSIMU 0
oTBeyaeT Ha Bompockl. Kak mpaBuiio, cTaBUTCS CTYJEHTaM, KOTOPbIE HE
MOTYT TIPOJIOJDKATH OOyueHue O0e3 JIOMOJHUTENIbHBIX 3aHATUUA 110
COOTBETCTBYIOIIEN TUCIUILIAHE.

CyMMapHBIil peHTHHT CTYyJIeHTa B OaJljlaX 3a CEMECTP CKJIAIBIBACTCS U3 OIICHKH €r0
NeATEeIbHOCTH B TEUEHUE CeMecTpa U OIEHKH, IMOJIYYEHHOM Ha SK3aMeHe, B
cootHoieHnu 60:40. MakcuManbHbIN 0asll, KOTOPBIM MOXKET HaOpaTh CTYACHT 3a
OJIMH CEMECTp B XOJ€ HW3Yy4YeHHUs JUCUUIUIMHBI B 1enoM, paBeH 100. B




COOTBETCTBUH C TMOJIOXKEHUEM O OatpbHO-peiiTuHroBoii cucrteme (bPC) k
HaOpaHHON 3a ceMecTp cymme OamioB (oT 36 mo 60) mobamisieTcs Mpu caade
sk3amMeHa ot 24 1o 40 GaioB.



IlepeyeHb U KpaTKasi XapaKTePUCTHKA OLIEHOYHBIX CPEICTB

Ne | HammenoBanne | Kparkasa xapakrepuctuka oueHoyHoro | IIpencraBnenue
I/Tl | OLIEHOYHOTO CpeacTBa OLIEHOYHOTO
CpelcTBa cpenctBa B poHIIe

[Tpoaykt camocTosTenbHOM paboThl cTy- | Tembl 10KIa10B
JIEHTa, IPEICTABIIAIOMINI cOO0H myOIny-
HO€ BBICTYIJICHHE M0 TMPECTABICHUIO

1 Jloknan MOJIyYEHHBIX  PE3yJbTaTOB  PEILICHUS
OTpECNEHHOW  y4eOHO-TIPaKTUUYECKO,
y4eOHO-HUCCIIEI0BATEIILCKOM W
HAaYYHOU TEMBI
Onenounsle cpenctBa, no3Bossitomue | Ilepeuens nuc-
BKJIIOUUTh OOYYarOmMXCS B MPOLECC | KYCCUOHHBIX
00CYyKIeHHUS CIIOPHOTO BOIIpOCa, | TEM

2 Huckyccust YA P pocd,

npoOJieMbl ¥ OIEHUTh HMX YMCHHE
apryMEHTHPOBAaTh COOCTBCHHYIO TOYKY
3pCHHUI.
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«Ka3aHCkuil HallMOHATBHBIA HUCCIEA0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTETY

@CleJmeem MexXaHU4ecKull

Kageopa Mawunel u annapamul xumuyeckux npoussoocms

Hamnpapnenue noarotoBku/criennanbHOCTh: _15.03.02. TexHoJI0ornYecKue
MAaIlIMHEI K 000pYI0BaHHUE

(KOO u HaumeHOBaHUe)

[IporpamMmma moAroTOBKHU: O6opynoBanue HedTerazonepepadboTKu
(HaumenoBamUe)

TeMbI 1O0KJI210B
no qucnuiuinae  b1.B.J1B.07.01 lHHOBalIMOHHBIE TEXHOJIOTHHU U TEXHUKA B

XUMHWYCCKOM allliapaTOCTPOCHUHN
(HaumeHoBaHUe OUCYUNTUHDBL)

Jloknao — NpoayKT CaMOCTOSATENbHOW pabOThl MarucTpa, MpeICcTaBIsSIOMINAMN
co00# MyOJMYHOE BBICTYIUICHHE IO TMPEJCTABICHUIO TOJYYCHHBIX PE3yIbTaTOB
peIIeHUs ONpeAeICHHON YUeOHO-TIPAaKTHIYECKOM, YUeOHO-UCCIe0BATEILCKON HITH
HAay4YHOU TEMBI.

OOyuaromuecs  pa3OMBAIOTCS  HAa  TPYIIbI, KOJMYECTBO  KOTOPBIX
OTIpeJIEISIETCS] KOTUYECTBOM JOKIAI0B. UNeHbI K0 TPYIIbI CAMOCTOATEIHHO
pacnpenesnsitoT BONPOCHl, OTBEACHHBIC IS IOKIIa1a, MEXKITYy COOOM.

Tema 5. TpyoOouatbie neyu HepTeXuMH4eCKuX U
HeTenepepadaTbIBAOIIAX IPOU3BOACTB.

Tema u cooeprcanue ooxknaoa:

1. Koncmpyxmusnoe — ogopmnenue mexnonocuweckux neueu 07
pexmugurayuu He@pmenpooykmos 0l NOAYy4eHUs. a8MOOEH3UHO8 U MOMOPHBIX
macein.

2. Yempoiicmeo xapkaca neueti, 06Mypo6Ku u NOOBECHBIX 2JIeMEHMO8.

3. Pexomenoayuu no evibopy mamepuanog mpyod, COEOUHUMENbHBIX
91eMEHMO8 01 00PA308aHUSL PAOUAHMHBIX U KOHBEKINUBHBIX KaAMep.

4. Tacooymwvegoe obopyodosanue. /[imosvie mpyowl neuell.

Kpurepuu  oumenku: BpIcTyluieHMe ¢ JOKIAJOM  OPEANOIAraet
3HAUUTEIBLHYI0 CaMOCTOSATEIbHYI0 paboTy oOydaromerocs. Jlokmang moimkeH
BBITNIOJIHATH Al TPEOOBAHUI: €r0 COJIep>KaHNEe COOTBETCTBOBATDH 3aBJIICHHON TEME;
eI COOTBETCTBOBATH 3aJauyaM; JOTHYHOCTb U IMOCJIEI0BATEIbHOCTh M3JI0KEHUS
MaTepuana; CocoOHOCTh K paboTe ¢ JUTEpaTypHbIMH MCTOYHUKaMH, VIHTepHeT



pecypcaMu, CHpPaBOYHOM M SHUUKJIONEAMYECKOW  JUTEepaTypoi; o0bem
UCCIIETOBAaHHOM JTUTEPATypPhl U IPYTHUX UCTOYHUKOB MH(OPMALIUU; CIIOCOOHOCTH K
aHanM3y 1 0000IIEHIIO HHPOPMAILIMOHHOTO MaTepuasa, CTENeHb MOJHOTH 0030pa
COCTOSIHHSI BOMpOCa; OOOCHOBAHHOCTHh BBIBOJIOB; MPAaBUIBHOCTb O(OPMIICHUS
(COOTBETCTBHE CTaHAAPTY, CTPYKTYpHAas YHOPSAJOYEHHOCTh, CCBHUIKU, IUTATBHl U
T.J.).

B 0ainbHO-pEUTHHIOBOM CUCTEME BBICTYIUIEHHE C JIOKJIAJOM OTHOCHUTCA K
JOTIOTHUTENBHBIM BuIaM padort. lllkana quddepeHnupoBana no psmy KpUTEpHEB.
OOwmit pe3ynpTaT CKJIaApIBaeTCd KaK CyMMa OajlJIoB IO MPEJCTaBICHHBIM
KpuTepusiM. MakcuManbHbIN Oail 3a BBICTYIUICHUE C JOKIaa0M — 10 6asios.

Kpurepuii onieHkn bana

AKTYaJIbHOCTb TEMBI 1

[TonHOE packpeiTHE TPOOIEMBI

Hanuure coOCTBEHHOI TOUKH 3pEHHUS

Hamuune IIpE3CHTAll1

Hanuune oTBeTOB Ha BOIIPOCHI ayTUTOPHUHN

JIOTHYHOCTh U IIOCJICA0BATCIIbHOCTD U3JIOKCHUA

OTcyTcTBHE OIIMOOYHBIX WM MPOTUBOPEUMBBIX MOJOKEHHUM

O R IN R P[P

Hroro




MunuctepctBo o6pazoBanus u Hayku Poccuiickoit denepanmu

HuxHekaMCKUl XMMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((priinan) gpeaepanbHOTO
roCyAapCTBEHHOTO OI0JKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIETO 00Opa30oBaHuUs
«KazaHckuil HalMOHAIbHBINA UCCIIEI0BATENBCKUIM TEXHOIOTMUECKUN YHUBEPCUTET

Daxynbmem Mexanuyeckuu

Kagpeopa_Mawiunvl u annapamol xumuyeckux npou3goocms

Hanpasnenue noarotoBku/cnenuanibHocTh: _15.03.02. TexHosornyeckue

MalluHbI U 000PY/I0BaHHE

[Iporpamma noAroTOBKHU: Oo6opynoBanue HedTerasonepepadOTKH
(HaumenoBamUe)

Ilepeyenb TeM MJI JUCKYCCUM
0 JUCUMILINHE b1.B.JIB.07.01 MuHOBaIIMOHHLIC TEXHOJOTHH U TEXHUKA B
XMMHUYECKOM alapaToCTPOCHUHU

(HaumeHoBaHUe OUCYUNTUHBL)

Jluckyccus — OLIGHOYHOE CPEICTBO, MO3BOJISIONIEE BKIIOUUTh 00YYaIOIIUXCS
B TIpoliecc OOCYXIEHHsI CIIOPHOTO BOIPOCa, MPOOJIEMBbI U OIEHUTh UX YMEHUE
apryMEHTUPOBATh COOCTBEHHYIO TOUKY 3pEHHUS.

OO6yuaromuecs pa3OMBaIOTCS HAa TPYMONbl, KOJUYECTBO KOTOPBIX
ONpENENAETCS KOJIWYECTBOM TEM JUCKYCCHM. UIJIEHBl KaXIOW TIPYIIIbI
CaMOCTOATENILHO PACHpPENeIIoT BOMPOCHI, OTBEIECHHBIE ISl TUCKYCCUH, MEXIY
COOOM.

Ilepeuens npeonazaemvix OUCKYCCUOHHBIX MeEM U UX COOEPIHCAHUE:

Tema 2. O0opynoBaHue 1Jisl TENJIOBBIX MIPOLECCOB.

1. TemmepaTypHble HANpsHKEHUS B KOXKYXOTpyOUyaThIX TEIIOOOMEHHHKAX:
OPUYUHBl TIOSIBJICHUS W METOJbl KOMIIEHCAIlMM B TEIJIOOOMEHHHMKAaX KECTKOU
(mapku TH), nomyxectkoi (Mapku TK) u HexecTkoil KOHCTpyKuu (Mapok TV,
TII, TC). ix cpaBHUTENbHBIE XapaKTEPUCTHKH, 001aCTh MPUMEHEHUs (mema 2).

Tema 6. BcenomorarenbHoe  000pyaoOBaHHMe,  TEeXHOJOTHYEeCKHit
TPYOONPOBOX M apMaTypa.

2. TpyOGompoBogHasi apmaTypa s XUMHUYECKHX U HE(YTEXUMHUYECKUX
npousBoACcTB. Hasnadenne u kinaccudukanusi, oO0JacTb NPUMEHEHUS U
CPaBHUTEIIbHBIE XaPAKTEPUCTUKU 3aII0PHOM, PETYIUPYIOLIEN, IPELOXPAHUTEIILHON
3alMTHOMN U (pa30pa3aeUTEeNbHON apMaTypBhl.

Yyactue B AUCKYCCHUHN KaKI0Iro 06yqa}01uer0051 SIBIIICTCSL 00s13aTEIIbHBIM.
Ka}K,HBIﬁ MaruCTpanT HMMECT BO3MOXHOCTL HMCIIOJB30BaThb OIPCACIICHHBIC



CIIpaBOYHBIC MAaTCPHAJIBI. I[I/ICKYCCI/UI HE JOJIXKHa BBIXOJUTL 3a IIPCACIIbI
0003HaUCHHOM TCMBbI, OHa HOOJDKHA CTPOHUTBCA HaA HAYYHLIX IIOJIOKCHUAX U
MCTOOax, eé Oejib — pa3pCiiuTb Ha TCOPCTHYCCKOM YPOBHC CYIICCTBYROHICC
MMPpOTUBOPCUYHUC, IPCATOKUTL MOACIIbL HIH aJITOPHUTM IJISA BbIXOJAd M3 CUTyallUH.
HpCHOI[aBaTCJII) HaIpaBJICT X0 AUCKYCCUHU U ITIOABOIUT €€ UTOTH.

Kpurtepuu onenkn: MakcumanbHbIi 611 3a yyactue B quckyccuu — 10 Gasios.

Kpurepui baua

JleMOoHCTpUpYET TOJHOE TMOHUMaHWE oOcyxmaemond  mpooOiemsr, | 10
BBICKA3bIBACT COOCTBEHHOE CYXKJEHHE IO BOMPOCY, apryMEHTHPOBAHO
OTBEYAET HA BOMPOCHI YYACTHUKOB, COOJIIOTAECT PETJIAMEHT BBICTYTUICHUS

[Tornmaet cyTh paccMaTpuBaeMoi IPOOIEeMbl, MOXKET BbICKAa3aTh TUIIOBOE | 8
CY)KJICHME IO BOIPOCY, OTBEYAET HA BOIPOCHl YYACTHUKOB, OIHAKO
BBICTYIUJICHUE HOCUT 3aTSHYTHINA WM HE apTyMEHTHPOBAHHBIN XapaKTep

HpI/IHPIMaGT Y4aCTucC B 06CY)KI[GHI/II/I, OJHAaKO COOCTBEHHOI'0O MHEHMSA 110 | 6
BOIIPOCY HC BBICKA3bIBACT, 00 BBICKA3BIBACT MHCHHC, HC OTIMYAIOIMICCCA
OT MHCHUA JPYTUX OOKIIAJYNUKOB

He npuHumaeT yyactusi B 00CYKJIEeHUU 0




MuHucTepcTBO HayKH U BbIcIiero oopasoBanus Poccuiickoit denepanmu
HuxHeKkaMCKU XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT (puuan) gpeaepaibHOro
roCyAapCTBEHHOTO OIOJIKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIbHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTUYECKUI YHUBEPCUTET

Daxyrvmem Mexanuyeckuu

Kageopa_Mawunvl u annapamol Xumuyeckux npouzgoocms

Hanpasnenue noarotoBku/cnenuantbHoCcTh: _15.03.02. TexHosornyeckue
MallluHbI U 000PY/I0BaHHE

(k00 u HaumeHoBaHuUe)

[IporpamMma moArOTOBKH: O6opynoBanne HedTerazonepepadoTKu
(Haumenosanue)

IlepeyeHb NpaKTHYECKUX 3aJaHUM
no pucuuriuinde b1.B.JIB.07.01 HMaHOBAaIIMOHHEBIE TEXHOJOTHA W TEXHUKA B

XUMHUYCCKOM arIiaparoCTpoOCHUU
(naumenosanue oucyuniumwl)

Paszpen nucuuniunbl - Beenenue. Haznauenue u knaccudukanus o000py10BaHuUs.
Hazpanue mnpaxtuueckoil paboTbl - MaTepuanabHblii OalaHC TEXHOJOTHYECKUX

IIPOLIECCOB.

Paznen aucuuniaunbl - O00py0BaHUE IS TEIJIOBBIX IIPOLIECCOB.

HasBanue mpaktuueckoi paboTel - Pacder u BBIOOp CTaHIAPTHU30BAHHOTO
TEMJI000MEHHHUKA.

Paznen aucuuniaumubl - OOopynoBaHHMe [JIsi TPOBEICHUS ~ MAacCOOOMEHHBIX
ITPOLIECCOB.

Ha3Banue npaktuueckux padoThl - TexHOIOrn4ecKkuil pacyeT peKTU(UKAIIMOHHON
KOJIOHHBI.

Paznes nucuuniimHbl - XUMUYECKHE PEAKTOPBI

Ha3Banue npaktudyeckux paboTsl - PacyeT u BBIOOp y3710B XUMHUYECKOTO PEAKTOPA.
Pazgea AUCUMILTUHBI - TpyOuartbie ne4u XUMHUYECKUX U
He(dTenepepadaThIBAIOIIUX MPOU3BOJICTB.

Ha3zBanue npakTuueckux pabotsl - MeToauka pacueTa v noadopa

Paznen aucummiaunabl - BcemomorarenbHoe 000pyTOBaHHE, TEXHOJIOTHYECKUN
TpyOOTIPOBO M apMaTypa.

Kpurepyn oneHku: npu U3yYEHHM JUCLUILIMHBI  IIPEIyCMaTpUBACTCS
BBIIIOJIHEHNE IIECTH NPAKTUYECKUX 3aJaHUM, 34 BBIIOJHEHUE U 3ALIUTY KOTOPBIX
CTY/ICHT MOXET MOJYYUTh MaKCHUMallbHOE KojuuecTBO OamioB — 42 (7 Gamios
BBITIOJTHEHUE U 3aIUTa KKJI0OM MPAKTUYECKON paboThI).



Kpurepuii oieHKH bana
JIeMOHCTpHUpYET TIOJIHOE€ IIOHMMaHHE IIOCTABJICHHOW 3anaud. Jlaer
JIOTUYECKH OOOCHOBAHHBIN, MOJHBIA M NPAaBWIBHBIN OTBET. OTCYTCTBHE 7
OLIMOOYHBIX BHIBOJIOB.
JlaeT 1OCTaTOYHO MOJHBIM OTBET, C HAPYIIEHUEM IOCIIENOBATEIBHOCTH 5
n3JI0keHMsl. FIMeroTcs TpyTHOCTH B 000CHOBAaHHOCTH CBOETO OTBETA.
JlaeT HemoHBIM OTBET (B 00muX yepTax). HeT BEIBOIOB MO BHIMOIHEHHON 3
pabore.
Her orBeTa. TpyTHOCTH IIpH BBIIIOJIHEHHH. 0




