MuHucTepcTBO HayKH U BhIciiero oopasoBanus Poccuiickoit denepanmu
HuxHexkaMCKUil XUMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((usuan)
(enepanbHOro roCcyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHMUs
«Ka3zaHckuii HalMOHAIBHBIN UCCIIEOBATENbCKUN TEXHOIOTMUECKUI YHUBEPCUTET
(HXTHU ©I'bOY BO «kKHUTVY»)

YTBEPXIAIO

J[IOKYMEHT MOAMUCAH
3/EKTPOHHOW NOAMNCHIO

Telb AupekTopa 1o YP

" H.W. Hukudoposa

Ceprudukar
02C581C300FBAC248447298EECFD34536D
Bragenew;: Axweros Wnbaap lymeposuy
IeiicTauTenen: ¢ 30.03.2021 ao 30.06.2022

«14 » ampens 2021 r.

®OH/I OIEHOYHBIX CPEJICTB
M0 AUCIUTIINHE (MOIYJIIO)
b1.B./1B.07.02 IlepcuekTuBHOE BLICOKOYD(MOEKTUBHOE TEILIOMACCOOOMEHHOE

000pyI0BaHNE B HEPTEXMMHUIECKOM IIPOU3BOJICTBE
(ko1 ¥ HAMMEHOBAHUE AUCIUILIMHBI (MOIYIISN))

15.03.02. TexHOJOrH4eCKrue MaIlnHbl 1 000PVIOBAHUE

(KO,E[ N HAUMCHOBAHHC Hal'[paBJ'IeHI/Iﬂ HO,I[FOTOBKI/I)
Oo0opyanoBanue HedTeraszonepepadoOTKu

(rpoduITb TOATOTOBKH)
baxanasp

KBaTU(UKAIIHS
OYHAA, OUYHO-3A0YHAA

hopma oOydeHus

Hwuxuaexamck 2021



CoctaBurenp ©OC:
noueHt kad. MAXII ) N.H. MasaslmieB

(TOIKHOCTB) (1 PJ (©.1.0)

®OC paccMoTpeH u o00peH Ha 3acenanuu kadeapst MAXII
potokoia ot 10.03.2021 r. Ne 7

3aB. xadenpoii ? N.A. CabGaHaeB
MinCh) (®.1.0.)

DKCIepT:
PykoBonutens OOIT ManpimieB U.H. gou. MAXIT HXTHU 3

®.1.0., 10IKHOCTh, OpraHu3aIysl, MOMUCH




Ilepeuenv Komnemenyuil ¢ yKazanuem ypoeHeil ux popmuposanus

Oranbl GOpMUPOBAHUS KOMIICTCHIIUN
(yka3zatb Bce Tembl u3 PIIJI)

Nunekc HaumenoBanue
Coneprxanre KOMIETECHIIUU
KOMIICTCHIINN HpaKTI/I‘ICCKI/Ie Ha60paT0pHBIe OLICHOYHOI'0O CpCACTBA
Jlexknuu
3aHATHUS 3aHATHS
[K-1 CHOCOOHOCTBIO K CHCTEMATHYECKOMY H3YUYCHHIO
Ha ) N T 7.3 DK3aMeH, JUCKYCCHS,
YYHO-TEXHUYECKOH uH(pOpMAaIuH, ema 2-3,
Tema 1-6 Tema 1-6 1abopaTopHOE U
OTEYECTBEHHOTO M 3apyOEeKHOTO ONbITa IO Tema 6
NPAaKTHIECKOE 3aHSTHE
COOTBETCTBYIONIEMY MPOQIIIIO MMOATOTOBKH
IK-3 CIIOCOOHOCTBIO  HCITOJI30BATh  COBPEMCHHBIC
MH(OPMALIMOHHBIE  TEXHOJOTUH, MPOBOAUTH
06pab T 7.3 DK3aMeH, JUCKYCCHS,
paboTky uWHGOPMANMA C HCIIOJIB30BAHHEM ema 2-3,
Tema 1-6 Tema 1-6 n1abopaTopHoe U
MPUKJIAMHBIX TporpamMM U 0a3 JaHHBIX s Tema 6
MPAKTHYECKOE 3aHSTHE
pacyeta TEXHOJIOTHYECKUX napameTpoB
000py/IOBaHUSI 1 MOHUTOPUHTA MPUPOIHBIX CPeJl
[1K-4 CIIOCOOHOCTBIO  HCIIOJB30BaTh  HOPMATHBHBIC Tema 2-3 DK3aMeH, TUCKYCCHs,
JOKYMEHTBI 1O KauecTBY, CTaHAAPTU3ALUU U Tema 1-6 Tema 1-6 Tena 6 ’ 1abopaTtopHoe U
cepTudUKaIMK NPOTYKTOB U U3JIEINH 1 HPaKTUIECKOE 3aHATHE
ITK-9 CIIOCOOHOCTBIO aHAJIN3UPOBATh Tema 2-3 DK3aMeH, THCKYCCHS,
TEXHOJIOTUYECKHM  Tporecc  Kak  OOBEKT Tema 1-6 Tema 1-6 Teva 6 ’ 71a00paTOpPHOE U

yIIpaBJICHUs

MMPAKTHUYCCKOC 3aHATUC




Tabmuua 2. Pacuer Tekymero peiTuHra

HazBanue Kon-Bo Or1eHka 3a 0JTHO CyMmMapH. olleHKa
MuHuM. MaxkcuMm. | Munum. Maxkcum.

JICKIIT 6 1 1,3 6 8

(KOHCTIEKT)

IIpakTueckoe

3aHSATHE 5 9 12 12

(BBINIOJIHEHUE

3a/IaHU)

nabopaTopHbIe

3aHATHSA 3 9 5 6

(BBIMOTTHEHUE

3aJaHUMN )

JIOKJIaT 1 6 10 6 10

JMCKYCCHSI 2 3 12 6 24

9K3aMeH 24 40

Bcero 60 100




IMoka3aTe i M KpUTEPUH OLIEHUBAHUS KOMIIETEHUMIA ¢ ONMCAHUEM IIKAJ oueHuBanus (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 MPEICTABICHUSI O
OTEUECTBEHHOTO U  3apy0eXHOTro | OTEYEeCTBEHHOTO U 3apyOeXHOro | Hay4yHO-TeXHHYECKOH uH(opMauuy,
OIBITa IO  COOTBETCTBYIOIIEMY | OIbITa IO  COOTBETCTBYIOIIEMY | OTEYECTBEHHOTO U  3apyOesKHOro
MPOGUITIO IO OTOBKU npOQHITIO TOATOTOBKH OIIbITA o COOTBETCTBYIOLIEMY
VYMern: B nenom ycnemHoe, Ho He | YMeTh: B 1enoM ycremHoe, HO | HPOQHIIO IOATOTOBKA
CIOCOOHOCTHIO K | CHCTeMaTH4eCKOe  HCIIONb30BaHHUE | coAepiKaliee OTHeNbHble Npobensl | YMerb: CdopMHpoBaHHOE yMEHHE
CHCTEMaTHYECKOMY U3YYCHHIO | YMCHUSI CHCTEMAaTHYECKd HM3y4aTh | MCHOJIb30BaHUE 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 1O  COOTBETCTBYIOLIEMY | OTCYECTBEHHOIO M 3apyOEXHOTO | OmbITa IO  COOTBETCTBYIOIIEMY
COOTBETCTBYIOLEMY HNpoGUIIO | IPOPUITIO TOATOTOBKH ONBITA MO  COOTBETCTBYIOIIEMY | MPOQMIIO MOJrOTOBKH
MOJITOTOBKU Baapers: B nenom ycnenrsoe, Ho He | IPOGUIIIO MOJTOTOBKH Baapers: YcnemHoe u
CHCTEMaTHYECKOe BiaseHue | Biaagers: B nenom ycmemHoe, HO | cCHCTeMaTHYeCKOe 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, ITPOBOJIUTH 00pabOTKy | YMeTh: B IEIOM YCHENIHO, HO HE | WHPOPMAIMOHHBIX TEXHOJIOTHIL. TEXHOJIOTHH.
I/IHq)OpMaHI/II/I C HCHOJBb30BAHUEM CHUCTCMAaTHYCCKHU IIPOBOAUTH 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 HH(MOpPMAINH
JAaHHBIX JJIA pacu€Tra | UCIOJB30BAHUEM TIIPUKJIaIHBIX IPOBOAWTH 06pa60TI<y C HCIIOJIb30BAHUEM 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 TEXHOJIOTHIECKUX

Baapers: YCIIEIIHO u
CUCTeMaTH4YeCKH HaBBIKAMHU pacyera
TEXHOJIOTHUECKUX apaMeTpoB
0o0OpynOBaHMI W  MOHHUTOpPHHTA
MIPUPOTHBIX CPEA C HCIOIb30BAaHHEM

COBPEMEHHBIX WH()OPMANMOHHBIX | TAPaMETPOB  OOOpPYJOBaHHSA 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, CTaHIapTU3AIIH U | 3HAaHUA HOPMATUBHBIX JIOKYMEHTOB | HOPMATHUBHBIX  JOKYMEHTOB  IIO
cepTudUKALNU MIPOAYKTOB U | IO KayecTBY, CTaHAAPTH3AaLlMM 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 npo0eaMy | MCIOJIb30BaTh HOPMAaTHBHBIE
Ka4ecTBY, CTaHAapTH3aINN U | UCTIOJIB30BATh HOPMAaTHBHBIC | TOKYMEHTEHI o Ka4ecTBY,
Ka4ecTBy,  CTaHIapTH3ALUH
cepradAKAmEE cepTH(bl:IKaunH MIPOTyKTOB U | JOKyMEHTEHI 1o KaqecTBy, | CTaHAAPTM3ALMM 1 cepTHUKAINT
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 HOPMATUBHBIX | OTJIENBHBIMU OUTMOKAaMHU HAaBBIKAMH | MCIOJIB30BAHUSA HOPMAaTHUBHBIX
JOKYMEHTOB B IEJIIX COXPaHEHHs | MCHOIb30BAHUS 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/IapTH3aLUH U CepTUUKAIHH.
3HaTh: HEINOJHbIE 3HAHMS TeOpuH, | 3HATh: CcQOpMHUpOBaBIIMECsS, HO | 3HATH: chopMHpOBaHHEBIE u
NPUHOMIOB W METO/AOB aHAIM3a | 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  Mmpolecc  Kak | YMeTb: B II€JIOM YCIEIIHO, HO C | aHAIM3UPOBaTh  TEXHOJOTHYECKUI

0OBEKT yIpaBIeHUS]

O00BEKT yIpaBIICHUS.
Biagern: B 1el0M 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.




Illkana ouenueanusn

Hudposoe | Boipaxenue B | CiioBecHoe KpuTtepun onieHkM HHAMKATOPOB J0CTHKEHHS NPHU (PopMe KOHTPOJIS:
BbIpPa:KeHH e 0asIax: BbIPa:KeHH e JK3aMeH
5 87 - 100 OmmmyHo | OLeHKa «OTJIUYHO» BBICTABIACTCS CTYACHTY, €CIIM TEOPETUYECKOE COJCPIKAaHUE Kypca OCBOCHO MOJHOCTHIO, 0€3
(3auTeHo) |mpoOEIIOB; WCUEPHBIBAOIIE, ITOCICIOBATEIHHO, YETKO W JIOTHYECKH CTPOMHO H3JIaraeT marepuai; CBOOOIHO
CIpaBisieTCsl C 3ajjadaMi, BONPOCAaMH W JAPYTUMH BHIAaMH TPUMEHEHHWS 3HAHHI, HCIIONB3YeT B OTBETE
HOHOHHHTCHBHBIﬁ MaTepurall BCC MPEAYCMOTPCHHBIC HpOFpaMMOI‘/'I 3aJlaHUs BBITIOJTHCHBI, KAYCCTBO MX BBIIIOJITHCHUA
OIIEHEHO YHCJIOM OaiioB, OJM3KAM K MaKCHMAIBHOMY; aHAJIM3UPYeT IIOJTY4YCHHBIE PE3YyJbTAThl, IPOSBISIET
CaMOCTOSITeTTLHOCTh TP BBITTOIHEHUH 3aIaHUI
4 74 - 86 Xopomio  |OmeHKa «XOpOIIO» BBICTABISIETCSI CTYIACHTY, €CIH TCOPETUYECKOE COJIEpPKaHHe Kypca OCBOCHO IIOJIHOCTBIO,
(3auTeHo) |HEOOXOIUMBIE MPAaKTUYECKUE KOMIIETEHIIMM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOrPaMMOii
oOydeHus yaeOHbIe 3a/1aHUs BBITIOTHEHBI, KAYECTBO WX BBITIONHEHUSI JOCTATOYHO BhIcOKOe. CTYZEHT TBEpAO 3HAET
MaTepuaj, TPaMOTHO U 10 CYIIECTBY M3JIaraeT ero, He JOIyCKas CYIIECTBEeHHBIX HETOYHOCTEH B OTBETE HA BOTPOC.
3 60 -73 VY noenerBopH [O1ieHKa «yIOBJIETBOPUTENIHO» BBICTABISETCS CTYJEHTY, €CIHM TEOPETUYECKOe COJepXaHHe Kypca OCBOEHO
TEJBHO YaCTUYHO, HO IMPOOEeNbl HEe HOCAT CYNIECTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEILyCMOTPEHHBIX MPOrpaMMOi
(3auTeHO0) |3a7aHWi BBHITIOJIHEHO, HO B HUX MMEIOTCS OIIMOKH, MPH OTBETE HAa TOCTABJICHHBIA BOIMPOC CTYJEHT JIOIYCKAeT
HETOYHOCTH, HEIOCTaTOYHO  TpaBWIbHbIE  (QOPMYJIHMPOBKH, HAONIOMAIOTCSA  HApYIIEHHUS  JIOTHYECKOM
MOCJIC/IOBATEILHOCTH B U3JI0KEHUH MPOrPaMMHOT0 MaTepraa.
2 Hwxe 60 HeynosnerBop |O1ieHKa «HEYIOBIETBOPUTEIHHO» BBICTABIISICTCS! CTYACHTY, €CJIM OH HE 3HAeT 3HAYMTEILHOW YacTH MPOrpaMMHOTO
WTENBHO  |Marepwana, JOITyCKaeT CYIIECTBEHHbIE OIMUOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHHUSIMHU BBITOJIHSET

(1e 3auTeHO)

MpakTH4YecKue paboThl, HEOOXOAWUMBIE TPAKTHYECKHE KOMIIETCHIIMM HE COOPMHUPOBAHBI, OOJBITUHCTBO
MIPeyCMOTPEHHBIX MPOTPaMMOil 00y4eHHsl y4eOHbIX 3aJjaHUi HE BBIMIOJHEHO, KAY€CTBO WX BBITIOJHEHHS OLIEHEHO
4rcaoM OaJIoB, OJM3KUM K MUHUMAJILHOMY




MunuctepctBo oOpa3oBanus 1 Hayku Poccuiickoit deneparuu
HuxHexkaMCKuil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((punman) ¢peaepaabHOro
rOCyJ1apCTBEHHOI'O OFO/I)KETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICILIETO 00pa30BaHMs

«Kazanckuit HallMOHATbHBIN UCCJIeI0BATEIbCKUIMA TEXHOJIOTUYECKHM
YHUBEPCUTET
QDaxynvmem Mexanuyeckuu

Kageopa_Mawunvl u annapamol Xumuyeckux npouzgoocms

Hanpasnenue noarotoBku/cnenuanibHocTh: _15.03.02. TexHosornyeckue
MAIIIMHBI U1 000pYI0BAHKE
(K00 u HaumeHosaHuUe)
[Iporpamma moaroTOBKH: O6opynoBanue HedTerazonepepadoTKu
(Haumenosanue)

Ilepeyensb BoNpocoB K 3k3amMeHy no gucuuiiaude 51.B.J1B.07.02
IlepcnexkTnBHOE BHICOK0Y(heKTHBHOE TENJIOMACCOOOMEHHO0E 000PVIOBAHHE B
XUMHUYECKOH TeXHOJIOT U

1. Haznauenue u kiaccudukanus oOOpyJOBaHUS M MAaIUWH [JIs MPOBEICHUS
XUMHUYECKUX U HEPTEXUMHUECKUX MPOU3BOICTB.

2. Mecto W poib TpOIECCOB MaccooOMeHa B HedTerazonepepadoTKe.
Knaccuduxkanus npoueccoB maccooomMeHa. OCHOBHOE ypaBHEHHE MacCoIepeaauH.
3. CymHOoCTh U cXeMa MPOBEACHU Ipoliecca neperonku. O6macTey mpuMeHeHus,
JIOCTOMHCTBA U HEAOCTATKH, METObI MOBBIIICHUSI YETKOCTH Pa3/iesieHUs METOA0M
IIEPETOHKH.

4. Ilpomecc pexkrudukanuu. IlonmHas w HemosHas; TpocTas W CIOXKHAS
pexkTu(UKaIMOHHAS KOJIOHHBI JIs pa3/iefieHrss OMHAPHBIX ¥ MHOTOKOMITOHEHTHBIX
CMECEH.

5. Ilpomecc abcopOiuu. TumoBbie CXEMBI pa3leleHUsT CMeceid MEeTOJA0M
abcopOnum.

6. YcrpolicTBo, MPUHIUI JEHCTBUS OCHOBHBIX 3JIEMEHTOB HACAJOYHBIX KOJIOHH.
PexxuMbl paboThl HACaJ0K, BEIOOP ONTUMAIBLHOTO PEKUMA.

7. Bunpl Hacagok, TpeOoBaHus K HUM. CpaBHUTENbHAS XapaKTePUCTUKA, 001acTh
NPUMEHEHUsI  PEryJIPHBIX U HEPEryJsipHbIX Hacajok. llepcrniekTuBHBIE BUIbI
HACaJIOK.

8. PacnpenenurenbHble U niepepacrpeaeuTeNbHbIe YCTPOUCTBA IS AKUIKOCTH B
HAaCaJI0YHBIX KOJIOHHAX. SIBIEHHUE “CyXOro KOHyca”’, METOAbl yCTPAHEHUS.

9. Omnopnble ycTpoiicTBa TOJ HacaAky, TpeOoBaHUS K HUM. THUIOBbIE
KOHCTPYKLMH OMOPHBIX YCTPOMCTB HACAJOYHBIX KOJOHH.

10. YcTpoiicTBO, MPUHITUIT ACHCTBUS TapeabyaThix KOJOH. OCHOBHBIE MTOKA3aTeNN
TapesioK, UX CPABHUTENIbHBIE 3HAUYEHHUS ISl TUIIOBBIX KOHCTPYKIIMI TapesoK.



11. bapGoTaxkHble TapeaKu: CUTUATHIE, KOIMAUYKOBbBIE, U3 S-00pa3HBIX AJIEMEHTOB.
Wx ycTpoilcTBO, MPUHIUI pabOThI, CPAaBHUTEIbHBIC TOKA3ATENH.

12. CtpyiiHble ¥ TpOBAJIbHBIE pelIeTYaThie Tapeiaku (0e3 MepearBOB).
VYerpoiicTBO, TpUHIUI — ACHCTBUS, CpaBHUTEIbHBIE IOKa3aTelH, 00JIacTb
MPUMEHEHUS.

13. Haznauenue u kiaccudukanus oOOpyJOBaHUS M MAaIllMH JJIsi MPOBEICHUS
XUMUYECKUX U HEPTEXUMHUECKUX ITPOU3BO/ICTB.

14. Mecto ®w poab TmporeccoB MaccooOMeHa B  HedTerasomnepepadboTKe.
Knaccudukanus nporeccoB MaccooomeHa. OCHOBHOE ypaBHEHHE MacCOIEpe1adH.
15. CymHocTh U cxeMa ImpoBeIeHUs mporiecca neperonku. O61acTh MPUMEHEHUS,
JIOCTOMHCTBA U HEIOCTATKH, METO/IbI MOBBIIIEHUS YeTKOCTH Pa3IeICHUsS METOIOM
MEPETOHKH.

16. [Ipouecc pexktuduxaruu. IlomHas © HeMoONHAs; TPOCTass U  CIOXKHAS
peKTU(PUKALMOHHAS KOJIOHHBI JJI pa3/ielieHuss OMHAPHBIX ¥ MHOTOKOMITOHEHTBIX
CMECEH.

17. Ilpoutecc  abcopOmuu. TuUIOBBIE CXEMBbl pa3lClIeHUs CMeCce MEeTOA0M
abcopOnum.

18. YerpoicTBO, NPUHIUN AEUCTBUS OCHOBHBIX 3JIEMEHTOB HACaJOYHBIX KOJIOHH.
PexxuMbl paboThl HACAJI0K, BEIOOP ONTUMAIBLHOTO PEKUMA.

19. Bunsl Hacanok, TpeboBaHus K HUM. CpaBHUTEIbHAS XapaKTEPUCTHKA, 00JIacTh
NPUMEHEHUST PETYJSIPHBIX M HEPETyIAPHBIX HacamoK. [lepcriekTWBHBIC BUIBI
HACaJIoK.

20. PacnipenenurenpHbIe U TIepepacipeaeTuTebHbIE YCTPOMCTBA IS )KUJKOCTH U
B HACaJI0YHBIX KOJIOHHAX. SIBI€HNE «CyXOro KOHyCa», METO/bl YCTPAHECHHUS.

21. OnopHble yCTpOICTBAa TOJ HacaAkKy, TpeOoBaHHMS K HUM. THIOBbIC
KOHCTPYKIIMHU OTIOPHBIX YCTPOMCTB HACAAOYHBIX KOJOHH.

22. YCTpOWCTBO, TPHUHIIMI  JEUCTBUS  TapelibuaThiX KOJOHH. (OCHOBHBIE
MOKa3aTelid TapejoK, UX CPABHUTENbHBIC 3HAYCHHS JJISI THUMOBBIX KOHCTPYKIIUHN
TapesioK.

23. bapboTaxkHbIe TapelKHU: CUTYAThIE, KOJIMAYKOBbIE, U3 S-00pa3HBIX AJIEMEHTOB.
Wx ycTpoilcTBO, MPUHIUT paOOThI, CPAaBHUTEIHHBIC MTOKA3ATEIH.

24. CtpyiiHple U TpoBajJbHBIE pemeTdaTble Tapeiku (0e3  TepervBOB).
VYcerpoiicTBO, mNpUHOMI — ACHCTBHS, CpaBHHUTEIBHBIC TIOKa3aTelaW, 0O0JacTh
IPUMEHEHUS.

25. Knanannele tapenku. [IpuHuun nedcTBus, pexkxuMbl pabOThl, CPABHUTEIbHBIC
MOKa3aTeNH Pa3INuHbIX BUOB KJIAMIAHHBIX TapEsoK.

26. [IpsMoTOUHBIE Tapenku: TpyOyaThle, BHUXPEBbIE; C CEKIMOHUPOBAHUEM
noTokoB. CpaBHUTENbHBIC TTOKA3aTeNH, 007aCTh MPUMEHECHHS.

27. Haznauenne u o00JacTh MNPUMEHEHHS TEIJIOOOMEHHUKOB. TpeOoBaHMS K
TerooomMenHukam. Kimaccudukanms TeriooOMEHHBIX anmapaToB.

28. KoxyxoTpyOuarple  TermiaooOMeHHUKH  >kecTkoi  koHCcTpykumum  (TH).
VYcerpoiicTBO, TpPUHLOMI JEHCTBHUS, 007acTh MpUMEHEHHUsA. JlIOCTOMHCTBA U
HEJOCTAaTKHU.

29. TemnepaTypHble HampsOKEHHsT B KOXKYXOTPyOUyaThIX TEMIO0OMEHHHUKAX.
MeTonpl ¥ TPUHIMIBI KOMIICHCAIIMM  TEMIIEpaTypHbIX aegopManuii B



TEMJI000MEHHHUKAX JKECTKOTO, MOY>KECTKOTO ¥ HEXKECTKOTO TUTIOB.
30. Term1000MEHHUKH TTOTY>KECKOBATOIro THUIa ¢ KoMieHcaTopoM B kopmyce (TK)
U C U30THYTHIMH TpyOKaMu. O0acTh MPUMEHEHHUS, TOCTOMHCTBA U HEJOCTATKHU.
31. TerutooOMeHHUKH HekecTkoro tuma: ¢ U-oOpasznpiMu TpyOkamu (TY) u ¢
BHyTpeHHe#l maBaronieit ronoskoit (TII). JoctouncrBa u Hemoctatku. O6macTb
PUMEHEHUS.
32. TeruiooOMEHHUKH ¢ JBOMHBIMH TpyOkamu @Dunbaa. JlocTromHcTBA U
HEJIOCTaTKH, 00JacTh TpUMEHEHHUs. MeToapl TOBBIMICHUS A(HPEKTUBHOCTH
TerioooMeHa B Tpyokax dOuibja.
33. CxeMbl pa3MemlieHHs] W METOIbl COSAMHCHHS TpyO B TPYOHBIX perieTKax
KOXYXOTpyO4aThIX TEIJI000MEHHHUKOB. Onno- 17} MHOTOXOJIOBBIE
TEIJI000OMEHHUKH.
34. Ha3znaueHue ¥ BUBI MIEPETOPOIOK B TPYOHOM U MEKTPYOHOM MPOCTPAaHCTBAX
KOXYXOTpyOU4aThIX Ters1I000MeHHUKaX. OJTHO- 1 MHOTOXO/I0BbIE TEIUIOOOMEHHUKHU.
35. CrennaibHble BUbI TEIIIOOOMEHHUKOB: alllapaThl BO3YIIIHOTO OXJIAXKICHUS;
CHUpaJIbHbBIE U TUIACTUHYATHIC TeTNIO0OOMEHHUKH. TeroBbie TpyOKH.
36. OcHOBBI pacueta TEXHOJIOTUYECKUX TpyOOIIPOBOOB. Br16op
MePEKaYNBAIOIIETO 000Dy I0BAHMUS.
37. CoenuHuTENBHBIC AIEMEHTHI TPYOOIPOBOIOB. TemmneparypHbie HAPsHKEHUS B
TpyOOIPOBOJaX U METOABI UX KOMIICHCAIUH.
38. Onops! 1 TOABECKU I TPYOOTIPOBOIOB.
39. 3anopHas W peryaupyroIias apMaTypa TpyOOmpoBOJOB, WX KiacCH(HUKAITU,
MapKHAPOBKA.
40. [IpenoxpanuTenbHas, 3amuTHas ©W  ¢a3opas3IeiauTeNbHas  apMmaTypa
TpyOOTIPOBOOB. PekoMeHaamu mo ux BEIOOPY U IPUMEHEHHIO.
Kpurepuu ouenkmu:

Kputepun onenku. OrieHka 3a OTBET Ha BOMPOCHI K IK3aMEHY, TPOBOIUMBII
B (hopMe YCTHOTO ONpoca 3HAHUM CTYIEHTOB, OCYIIECTBIISIETCS B COOTBETCTBUU C
OATbHO-PEUTUHTOBON CUCTEMOM U MpeAroaracT MaKCUMaJIbHbIN OallT 32 OTBET —
100. OueHuBanue OTBETA CTYACHTA MPOU3BOIUTCS IO CJICAYIOMICH IIKaie 0aioB.

Kpurepuii oieHKH banaa

JleMOHCTpUpYyET IOMHOE ITIOHMMAHUE [OCTABJIEHHOIO BOIPOCaA.
JlaeT TonHBIM pa3BEpHYTHIM OTBET HAa OCHOBHOW Bompoc. Jlaer
JOTUYECKA  OOOCHOBaHHBIM M MpaBUJIBHBIA  OTBET  HA
JOTIOJIHUTENIBHBIN BOMPOC.

«OTJIMYHO» BBICTABIIIETCS CTYAECHTY, €CIIM OH HCYEPIBIBAIOIIE,
IIOCJIEAOBATEBHO, YETKO M JIOTMYECKH CTPOWHO  M3JIaraer
MaTepual, YMEET TECHO yBA3bIBaTb TEOPHID C IPAKTHUKOM, 36-40
UCIIONB3YEeT B OTBETE MATEPUA PEKOMEHIAYEMOW JIMTEPATYPHI,
OPaBWJIBHO  OOOCHOBBIBA€T  MPHUHATOE  pEIIEHHE,  BIlAfeeT
Pa3HOCTOPOHHMMM  HAaBBIKAMM WM INIPUEMAaMU  BBIIIOJIHEHUS
IIPAKTUYECKUX 3a/1a4.

3HaeT: cucTeMy CTaHAapTU3aLUHU, METPOJIOTUHU U CEPTU(UKALINY B
P® u 3a pyOexoM; OCHOBHBIE METOJbl IOBBIIIEHHUs KayecTBa U




KOHKYPEHTOCIIOCOOHOCTH U3JIEIINN; OCHOBHBIE METO/IbI
METPOJIOTHYECKOI0 aHAJIM3a U MCCIIEIOBAHUs IapaMETPOB U3AEIHM
U COOTBETCTBUS MX TPEOOBAHUSAM CTAHJAPTOB U TEXHUYECKHUX
YCIIOBHM; METOJbl MPOEKTHBIX M TNPOBEPOYHBIX PA3MEPHBIX
pPacy€TOB C LENBIO ONPENEIICHUS YPOBHS B3aHMO3AMEHSAEMOCTH H
COOMpPAaEMOCTH JETallell U arperaToB MallliH; Pa3JInYHbIE CUCTEMBI
ONpENENCHUs] ypOBHEH KadecTBa MallMH W OOOpyJOBaHUS Ha
CTaJMsIX MPOCKTUPOBAHMUS W M3TOTOBIICHUS W3/IE€IUN; OCHOBHBIE
NOHATUS W OIpPEACIICHUs], IPABOBbIE OCHOBBI CTAHJIAPTU3ALIHH,
METPOJIOTHH, CEepTU(UKAIMU; BHJIbBI, METOJbI, MOTPEIIHOCTD
U3MEPEHUN TE€OMETPUYECKUX IApPAMETPOB M3JEIUN; OCHOBHBIE
3aJjauM, aITOPUTMBI CTAaHAAPTU3ALNU U CEPTUPUKALINN.

MoskeT: 1OJIB30BaThCS TEPMHUHOJIOTHEN, IPUHATON B Pa3IMYHBIX
paszenax TEXHOJIOTMM MAaIMHOCTPOEHUS, MEXaHWKH, COIpoMarTa,
METPOJIOTHH, CTAaHJAPTU3ALNH, CEPTU(UKALINY; BEIOUPATh aHAIOTH
MallMH W KOHCTPYKLUHH IIpU COCTaBJIEHUU KapT TEXHUYECKOIO
YPOBHS;  BBINOJHATH PAcyeTbl pa3MEpHBIX IeNel W BbIOUpaTh
ONTHUMAJIBHBIE JOMYCKHM W IPEACIIbHBIE OTKIOHEHHUS pa3MepoB
JeTalled M arperaroB, o0ecneurMBasl HX TEXHOJOTHYHOCTD,
coOMpPaeMoCThb u paboTOCIIOCOOHOCTD; pa3padaTbIBaTh
KOHCTPYKTOPCKYIO  JIOKYMEHTalMIO  JIIOObIX  JeTaled B
cootBeTcTBUM ¢ TpeboBanusiMu ECKJI; BBIOMpaTh U paccUnTHIBATh
KOMIIEHCATOPBl M  PETryJUPYIOIIME MEXaHU3Mbl C  LENbIO
NOBBIIICHUS ~ TOYHOCTM  paboyuMx  MapaMeTpoB  MAalIWHbI,
o0OecrieynBas  BBICOKYIO  HAQJAEKHOCTb U ONTUMAJBHYIO
JOJITOBEYHOCTh ~ MX  paboThI; NOJIB30BaTbC ~ CHUCTEMOM
CTaHAAPTU3allMM  OCHOBHBIX ~ HOPM  B3aMMO3aMEHSEMOCTH;
I0JIb30BAaThCs CUCTEMOM CTaHIApPTOB B ILENIX CepTU(UKALNUU
OPOAYKIMH, MPOLUECCOB M YCIYyT B O0O0JACTH MAaIIMHOCTPOCHHS,;
OCYILECTBISATh  BBIOOP CPEACTB HM3MEPEHM; PacCUUTHIBATH
ITOrPEIHOCTD CPEJICTB U3MEPEHU M.

Cnoco0en: BJIQJICTh: HAaBbIKAMU NPOBEACHUS H3MEPEHUU H
COCTAaBJICHHSI ~ OTYETOB,  OOpameHuss ¢  HOPMATUBHBIMHU
JOKyMEHTaMH;  OCHOBHBIMH  METOJaMH  METPOJIOTHYECKOTO

UCCIIC/IOBAHMsI  TOKaszarejed W paboynx  mapaMeTpoB
TEXHOJOTMUECKUX MaIlMH W O0OpPYJIOBaHMS, IMPUHIUIIAMH
COCTABJICHUSI CXEM Pa3MEPHBIX IIeTeH s eTaieii u COOPOK y3JI0B
W arperatoB; COBPEMECHHBIMH METOJaMH HUX pacyera u
KOPPEKTUPOBKH; METOJMKAMH pacyeTa ¢  IPOSKTUPOBAHHUS
moKasaTelied  KadecTBa  HOBBIX W MOJCPHU3HPYEMBIX
TEXHOJIOTHYECKUX MAIllMH U 00OpYIOBaHMS. HaBBIKAMH PabOTHI C
U3MEPUTEIILHOM TEXHUKOH W TPO(eCCHOHAIBHBIMA METOdAMHM
00pabOTKH pPE3yNbTaTOB H3MEPEHHI; METOJaMU W CpeACTBaMU
TEXHHYECKUX WM3MEPCHHUN; METOJaMU OIICHKH METPOJIOTHICCKUX
XapaKTePUCTHK CPEJCTB HM3MEPCHHMIA; aJIrOpuTMaMu BEIOOpA




CpEJICTB U3MEPEHUI.

JleMOHCTpUpYyeT MOJHOE NOHMMAHHUE IIOCTABJIEHHOIO BOIPOCaA.
JlaeT TONHBIM pa3BEpHYTHIM OTBET HAa OCHOBHOW Bompoc. Jlaer
JOTUYECKU  OOOCHOBAHHBIM M MPaBUJIBHBIA  OTBET  HA
JOTIOJIHUTENIBHBIN BOIIPOC.

«XOpOLIO0» BBICTABISICTCA CTYIEHTY, €CIM OH HWCYEPIIBIBAOIIE,
IIOCJIEAOBATENbHO, YETKO M JIOTMYECKH CTPOWHO M3JIaraet
MaTepuan, YMEET TECHO YBA3bIBaTb TEOPUID C MPAKTUKOM,
UCIIOJIB3yeT B OTBETE€ Marepuanl PEKOMEHIyEeMOW JMTepaTyphl,
OPaBUJIBHO  OOOCHOBBIBACT  MPHUHITOE  pEIICHHE,  BIAJCeT
Pa3HOCTOPOHHUMHU  HaBbIKAMH W I[PUEMaMH  BBIIIOJHEHHUS
MPAKTUYECKUX 33/1a4.

3HaeT: cucTeMy CTaHJIapPTU3alMU, METPOJIOTUU U CEPTU(PUKAIIUU B
P® u 3a pyOexoMm; OCHOBHBIE METOJbl IOBBIIIEHUS KayecTBa U
KOHKYPEHTOCIIOCOOHOCTH W3JIETIUN; OCHOBHBIE METO/IbI
METPOJIOTUYECKOI0 aHAJIM3a U MCCIIEOBAaHUS apaMeTPOB U3EIINiI
U COOTBETCTBUS HUX TPEOOBAHMSIM CTAHJIAPTOB U TEXHUUYECKHX
YCIOBUHM; METOAbl TMPOEKTHBIX W MPOBEPOYHBIX PA3MEPHBIX
pPacy€ToB C LEIBIO ONPENEIICHHS] YPOBHS B3aMMO3AMEHSEMOCTH H
cOOMPaeMOCTH J€Tajleil U arperaroB MallllH; Pa3JuyHbIe CUCTEMbI
ONpEJENeHUs] ypOBHEM KadecTBa MAIlMH W OOOpyAOBaHHUS Ha
CTaJMsIX MPOCKTUPOBAHMUS W M3TOTOBIICHUS W3/IE€IUN; OCHOBHBIE
MOHATUS W OIpEACNICHHs], MPABOBbIE OCHOBBI CTaHAAPTU3ALNH,
METPOJIOTUH, CEPTUPUKALIIH.

MoxxeT: 1oap30BaThCs TEPMHUHOJIOTUEN, NMPUHATOM B PA3JIMYHBIX
paszesiax TEXHOJIOTMU MAaIllMHOCTPOEHUS, MEXaHWKH, CONpoMara,
METpPOJIOTUH, CTaHAAPTU3AINH, CePTU(HHUKAIINK; BEIOUPATh aHAJIOTH
MalllMH ¥ KOHCTPYKUMWA MpPH COCTABJICHUH KApT TEXHUYECKOIO
YPOBHSI;  BBIMOJHATH PacyeThl pa3MEpHBIX LieTeld W BBHIOMPATH
ONTUMAaJIbHBIE JIOMYCKH W TMpEJeIbHbIE OTKJIOHEHUS pa3MepoB
JeTalied M arperaroB, oOecneurBasl HX TEXHOJOTHYHOCTD,
cOOMpPaeMoCThb u paboTOCIIOCOOHOCTD; pa3padaTbiBaTh
KOHCTPYKTOPCKYIO  JIOKYMEHTalMi0  JIIOObIX  JeTaned B
cootBeTcTBUM ¢ TpeboBanusiMu ECKJI; BbIOMpaTh U paccUnTHIBaTh
KOMIIGHCATOPbl U PEryJUpYIOIHEe MEXaHM3Mbl C  IEJIbIO
NOBBIIIEHUS. ~ TOYHOCTH  paboyuMx  MapamMeTpoB  MAalIUHbI,
o0OecrieuynBas ~ BBICOKYIO  HAQJEKHOCT U ONTUMAJBHYIO
JOJTOBEYHOCTh  MX  paboTHI; MI0JI30BAThHCS CUCTEMOM
CTaHAAPTU3AallMM  OCHOBHBIX  HOPM  B3aMMO3aMEHSEMOCTH;
MOJIb30BAThCS CHUCTEMOW CTaHAApTOB B ILENSAX cepTUdHKanuu
OPOAYKIIMH, TPOLIECCOB U YCIYT B 0071aCTH MAalTMHOCTPOCHUSI.
Cnoco0eH: BiajeTh: HaBBIKAMU TMPOBEJCHUS U3MEPEHUN U
COCTaBJICHHUs  OTYETOB,  OOpamieHuss C  HOPMaTHUBHBIMU
JOKYMEHTaMH;  OCHOBHBIMH  METOAAMU  METPOJIOTUYECKOTO
MCCIIEJOBAHMS MOKa3aTenen U pabounx napaMeTpoB

30-35




TCXHOJOTHYCCKHMX MallMH H 060py,Z[OBaHI/IH; IMpUHOUIIAMHA
COCTaBJICHUA CXCM PA3MCPHBIX ueneﬁ JJIA IIeTaJIefI )41 C60pOK Y3J10B
H  arperaTtos; COBPCMCHHBIMHK  MCTOJAaMHM HX  pacdcTa H
KOPPCKTHPOBKH, MCTOAUKAMU  pPaACUCTa MU  IIPOCKTHUPOBAHUA
TokKasarejiei KadycCTBa HOBBIX )41 MOACPHU3UPYCMbBIX
TCXHOJJIOTHYCCKUX MalllMH 1 O60py,Z[0BaHI/IH.

JIeMOHCTpHUpYET TMOJIHOE TMOHMMAaHHE IOCTAaBJIEHHOIO BOIIpOCaA.
JlaeT moJIHBIA Pa3BEpHYTHIM OTBET HAa OCHOBHOW Bormpoc. Jlaer
JOTHYEeCKH  OOOCHOBAaHHBIA W TPaBWIbHBIA  OTBET  HA
JOTIOJTHUTENBHBIA BOITPOC.

«YHAOBJICTBOPUTEJIbHO» BBICTABIICTCA  CTYJIEHTY, €CIH OH
VCYEPIIBIBAOIIIE, MTOCIEN0BATENBHO, YETKO M JIOTUYECKU CTPOWHO
U3JIaraeT MaTepuall, yMeeT TECHO yBS3bIBaTh TEOPUIO C MMPAKTUKOM,
UCIIOJIB3YET B OTBETE€ MaTepual PEKOMEHIyEMOW JIMTepaTypsl,
OPaBWJIBHO  OOOCHOBBIBA€T  MPHUHATOE  pPELIEHUE,  BIAJCET
Pa3HOCTOPOHHMMH  HAaBbIKAMM UM MPHEMaMU  BBIIIOJHEHUS
MPAKTUYECKUX 33/1a4.

3HaeT: cucTteMy CTaHAapTU3ALMHU, METPOJIOTUU U cepTU(UKAIINY B
P® u 3a pyOexXoM; OCHOBHBIE METObI IMOBBIINICHHUS KadyecTBa H
KOHKYPEHTOCIIOCOOHOCTH U3JIETU; OCHOBHBIE METO/IbI
METPOJIOTUYECKOTO aHAJIN3a U MCCIIEIOBAaHUS MapaMeTPOB U3AEIUI
U COOTBETCTBHUA HUX TPEOOBAHMSIM CTAHIAPTOB U TEXHUYECKHX
YCIIOBUM; METOJbl MNPOEKTHBIX M TMPOBEPOUYHBIX Pa3ZMEPHBIX
pacy€ToB C LEIBI0 ONPENENCHUs YPOBHS B3aMMO3aMEHSEMOCTH U
cOOMpPaeMOCTH JeTajiel U arperaToB MalluH.

MoxxkeT: 1oyib30BaThCsl TEPMUHOJIOTUEN, MPUHATOW B PA3JIMYHBIX
paszenax TEXHOJOTMH MAalIMHOCTPOEHUS, MEXAaHHKH, COIPOMATa,
METpPOJIOTUH, CTaHAAPTU3AINH, CePTU(HUKAIINK; BEIOUPATh aHAJIOTH
MalllMH ¥ KOHCTPYKUMW MpPH COCTABJICHUH KAPT TEXHHUYECKOTO
YPOBHSI; BBIMIOJHATH PacyeThl Pa3MEpPHBIX IIeMeil M BHIOWpATH
ONTHUMAJIBHBIE JOMYCKHM W IMpPEACIIbHbIE OTKJIOHEHHUS pPa3MepoB
JeTajed M arperaTtoB, oOecmeyuBasi WX TEXHOJOTHMYHOCTb,
cOOMpPaeMoCTh u paboTOCIIOCOOHOCTD; pa3pabaThiBaTh
KOHCTPYKTOPCKYIO  JIOKYMEHTaluuio  JoObIX  Jerajeil B
cootBeTrcTBUM ¢ TpeboBanusiMu ECKJI; BbIOMpaTh U paccuuThIBAThH
KOMIIGHCATOPbl U PEryJUpYIOIIHEe MEXaHM3Mbl C  IEJIbIO
NOBBIIIEHUST ~ TOYHOCTH  paboyux  MapamMeTpoB  MAalIUHbI,
o0ecrieunBasl ~ BBICOKYIO  HAJEXKHOCTb M ONTUMAJIbHYIO
JOJITOBEYHOCTh UX PabOTHI.

Cnoco0eH: BIaJieTh: HaBBIKAMH NPOBEACHUS M3MEPEHUN U
COCTaBJICHUsI ~ OTYETOB,  OOpamleHuss C  HOPMAaTUBHBIMU
JNOKYMEHTaMH;  OCHOBHBIMHM  METOJaMU  METPOJIOTHYECKOTrO
UCCJIEI0BAHUS nokasaresien U pabounx napameTpoB
TEXHOJIOTMYECKHX MallluH U 000pyAOBaHMUS.

24-29

Her otBera.




«Hey/I0BJIETBOPUTEJIbHO» BBICTABIISIETCS CTYACHTY, KOTOPBIA He
3HAET 3HAYUTEJIbHON YacTH MPOrpaMMHOr0 MaTepuala, AOMyCKaeT
CYIIIECTBEHHbIE OILIUOKH, HEYBEPEHHO, C OOJBIITUMU
3aTpyIHEHUSIMU OTBEYaeT Ha Bompockl. Kak mpaBuiio, cTaBUTCS
CTYJIEHTaM, KOTOpble HE MOTYT MPOAOKUTh OO0ydeHue O0e3
JIOTIOJTHUTEJIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH TUCIUTIIIMHE.

CyMMapHbIil peHTHHT CTyJeHTa B 0ajiax 3a CEMECTp CKJIaIbIBACTCS U3 OLEHKU €ro
JEATEIBHOCTH B TEUYEHUE CEMECTpa M OLECHKH, IIOJIYYECHHOW Ha DJK3aMEHE, B
cooTHoieHn# 60:40. MakcumanbHbIN 6as, KOTOPhIM MOXKET HaOpaTh CTYAEHT 3a
OIMH CEMECTp B XOJE€ H3y4YCHMS IHUCUMIUIMHBI B 1enoMm, paseH 100. B
COOTBETCTBUH C TOJIOKEHHEM O OasuibHO-perituHroBori cucteme (BPC) «k
HaOpaHHOW 3a cemecTp cymme OamioB (oT 36 go 60) moGamisieTcss mpu caade

sk3amMeHa ot 24 1o 40 GaioB.

CocraBurenb HN.H. ManpiiieB
(noonucw)

« 10 » maprta 2021 r.



IlepeyeHb U KpaTKasi XapaKTEePUCTHKA OLEHOYHBIX CPeICTB

Ne | HaumenoBanue | Kparkas xapakrepuctuka oneHoysHoro | IIpencrasienne
/| OLEHOYHOTO cpencTaa OLICHOYHOTO
cpencTBa cpeacTna B poHae

[IponykT caMocTosITeIbHON paboThI cTy- | TeMbl 10KIIa0B
JI€HTA, PEACTaBIAOIUN co00M myOnny-
HOE BBICTYIUICHUE II0 TPEICTABICHUIO

1 Joxknan IIOJIyYCHHBIX  PE3YJIbTATOB  PELICHHUS
ONIPE/IECNICHHOW  Yy4eOHO-TIPaKTHUYECKO,
y4e0HO-UCCIIEeI0BATENLCKON WIH
HAy4YHOH TEMBI
OueHounble cpencrBa, mno3Bossiomue | [lepedyens muc-
BKJIIOUUTH OOYYaloOlUMXCS B MPOILECC | KYCCHOHHBIX
00CYXICHHS CIIOPHOTO BOIIPOCA, | TEM

2 Huckyccus YA P pocd,

npoOjieMbl ¥ OIEHUTh UX YMEHHUE
apryMEHTUPOBATh COOCTBEHHYIO TOUKY
3pEHUS.




MunncrepcTBo 006pazoBanus U Hayku Poccuiickoit @eneparuu
HmxHekaMCKUN XMMUKO-TEXHOJIOTUIECKUN MHCTUTYT ((prmnan) GpeaepanbHOTo
TrOCYJIapCTBEHHOTO OFOKETHOTO 00pa30BaTEIHLHOTO YUPESKICHUS
BBICIIIET0 0Opa30BaHUs
«Ka3aHCknil HalMOHABHBIA UCCIEA0BATEIIbCKUI TEXHOJOTHYECKUN YHUBEPCUTET

@CleJmeem MexXaHU4ecKull

Kageopa Mawuner u annapamel xumuyeckux npou3goocmes

Hamnpapnenue noaroroBku/crienuanbHocTh: _b1.B.JIB.07.02 [lepcriekTUBHOE
BBICOKOD(D(PEKTHUBHOE TEIUIOMAacCOOOMEHHOE 00OpYIOBaHHE B XHUMHUYECKOM
TEXHOJIOTHHU

(K00 u HaumeHOBaHUe)

[IporpamMmma moAroTOBKHU: O6opynoBanue HedTerazonepepadboTKu
(haumenosanue)

TeMbl JO0KJIa10B
M0 JUCLMIIJIMHE b1.B.J1B.07.02 IlepcrnekTuBHOE BBICOKOYhIEKTUBHOE

TEIIOMACCOOOMEHHOE O6ODVIIOB3HI/I€ B XMMHUYECKOM TE€XHOJIOTUH
(HaumeHoBaHUe OUCYUNTUHDBL)

Jloknao — npoAyKT CaMOCTOSITEIbHOW PabOThl MarucTpa, MpeACTaBISIONUI
co00# MyOJMYHOE BBICTYIUICHHE IO TMPEJCTABICHUIO TOJYYCHHBIX PE3yIbTaTOB
peIIeHus ONpeeICHHON YueOHO-TIPAaKTHYECKOM, YUeOHO-NCCIe0BATEILCKON HITH
HAay4YHOU TEMBI.

OOyuaromuecs  pa3OMBAIOTCS  HAa  TPYINbI, KOJMYECTBO  KOTOPBIX
OTIpEIEISIETCS. KOTUYECTBOM JOKIAI0B. UNIeHbl KaXKJIOW T'PYIIIbI CAMOCTOSITEIbHO
pacnpenesnsfoT BOMPOCH], OTBEACHHBIC TS TOKJIaaa, MEXKITy COOOM.

Tema 5. TpyoOuatbie neyu HepTeXuMH4eCKuX U
HedTenepepadaTHLIBAIIIAX MPOU3BOACTB.

Tema u cooeprcanue ooxknaoa:

1. Koncmpyxmusnoe — ogopmnenue mexnonocuweckux neueu 07
pexmugurayuu Hegpmenpooykmos 0 NOAY4eHUs. a8MOOEH3UHO8 U MOMOPHbIX
macen. 2. Yempoiicmeo kapkaca nevetl, 00Mypo8KU U NOOBECHLIX DJIeMEeHMOs. 3.
Pexomenoayuu no ewibopy mamepuanos mpyo, coeOUHUMENbHLIX JIeMEHMO8 OJisl
obpazosanusi paoOUaHmMHuIX U  KOHGEKMueHuvlx kamep. 4. Tacodymwesoe
obopyoosanue. [[vimosvle mpyowl neuel.

Kpurepuu  oumenku: BpIcTyluieHMe ¢ JOKIAJOM  OPEANOIAraet
3HAUUTEIBLHYI0 CaMOCTOSATEIbHYI0 paboTy oOydaromerocs. Jlokmang moimkeH
BBITNIOJIHATDH Al TPEOOBAaHUI: €r0 CoJiepKaHNe COOTBETCTBOBATH 3asIBJICHHOMN TEME;
eI COOTBETCTBOBATH 3aJadyaM; JIOTUYHOCTh U TMOCJIEI0BATENbHOCTh U3JI0KEHUS
MaTepuana; CocoOHOCTh K paboTe ¢ JUTEpaTypHbIMH MCTOYHUKaMH, VIHTepHeT



pecypcaMu, CHpPaBOYHOM M SHUUKJIONEAMYECKOW  JUTEepaTypoi; o0bem
UCCJIETOBAaHHOM JTUTEPATypPhl U IPYTHUX UCTOYHUKOB MH(POPMAIUH; 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 OaynibHO-pEUTHHIOBOM CUCTEME BBICTYIUIEHHE C JIOKJIAJOM OTHOCHUTCA K
JOTIOTHUTENBHBIM BuIaM padort. lllkana quddepeHnupoBana no psmy KpUTEpHEB.
OOmwmii pe3ynbTaT CKJIaIbIBa€TCs Kak CyMMa OajloB IO MPEACTaBICHHBIM
KpuTepusiM. MakcuManbHbBIN Oail 3a BBICTYIUICHUE C JOKIaa0M — 10 6asos.

Kpurepuii onieHkn bana

AKTYaJIbHOCTb TEMBI

[TonHOE packpeiTHE TPOOIEMBI

Hanuure coOCTBEHHOI TOUKH 3pEHHUS

Hamuune IIpE3CHTAll1

Hanuune oTBeTOB Ha BOIIPOCHI ayTUTOPHUHN

JIOTHYHOCTh U IIOCJICA0BATCIIbHOCTD U3JIOKCHUA

RINERINNP -

OTcyTcTBHE OIIMOOYHBIX WU NPOTUBOPEUMBBIX MOJOKEHHUM

Hroro 10

CocraBurenb HN.H. ManpiieB

« 10 » mapra 2021 r.




MunuctepctBo o6pazoBanus u Hayku Poccuiickoit denepanmu
HuxHexkaMCKuil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((punman) ¢peaepaabHOro
rOCy/IapCTBEHHOI'O OFOI)KETHOTO 00pa30BaTENbHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHMs
«KazaHCKkuil HaMOHAJIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTHYECKUI YHUBEPCUTET

QDaxkynvomem Mexanuyeckuu

Kagpeopa_Mawunvl u annapamol xumuyeckux npou3goocms

Hanpasnenue noarotoBku/cnenuantbHoCcTh: _15.03.02. TexHosornyeckue
MalIuHbl U 000PYJI0BaHUE

(K00 u HaumeHoBaHUe)
TaOIIHMC IIPOLCCCHI B XMMHUYECKOM TCXHOJIOT'UH, Hed)TCXI/IMI/II/I 1 OMOTEXHOJIOTUHU

[IporpamMma moArOTOBKH: O6opynoBanne HedTerazonepepadoTKu
(haumenosanue)

Ilepeyenb TeM MJIsI TUCKYCCUM
10 JUCHUIUINHE b1.B.JIB.07.02 IlepcriekTHBHOE BBICOKOY(D(HEKTHBHOE
TEIJI0MAaCcCOOOMEHHOE 000pYIOBAHNE B XMMHYCSCKON TEXHOJIOTHU
(HaumeHoBaHue OUCYUNTUHDBL)

Jluckyccusa — OLIEHOYHOE CPEICTBO, MO3BOJISIONIEE BKIIOUUTh 00YUaIOIIUXCS
B Ipouecc oOCYXAEHHsI CIIOPHOTO BOIPOCA, MPOOJEMbl U OLEHUTh UX YMEHUE
apryMEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHS.

OOyuaroiuecs pa30MBaIOTCS HAa TPYHNbl, KOJUYECTBO KOTOPBIX
ONpENENSIETCS KOJIMYECTBOM TEM JHMCKYCCUHM. UJeHBl KaXJOW  TPYIIIbI
CaMOCTOATENIBHO PACHpPENEIISIIOT BOIPOCHI, OTBEIEHHBIE U1l JTUCKYCCHH, MEXIY
cO0OM.

Ilepeuenv npednazaemvlx OUCKYCCUOHHBIX MeM U UX COOEPHCAHUE:

Tema 2. O00opynoBaHue 1Jisl TEMJIOBBIX MPOLIECCOB.

1. TemnepaTypHble HampsHKEHUS B KOXKYXOTpPyOUaThIX TEMJIOOOMEHHUKAX:
NPUYMHBI TOSIBJICHUS W METOJbl KOMIIEHCALlMM B TEIUIOOOMEHHHMKAX >KECTKOU
(mapku TH), momyxectkoi (Mapku TK) m HexxkecTkoil kKOHCTpyKuuu (Mapok TV,
TII, TC). X cpaBHUTENIbHBIC XapaKTEPUCTHKH, 001aCTh MPUMEHEHUs (mema 2).

Tema 6. BcnomorarenbHoe  000pyAoOBaHHMe,  TEXHOJOTHYECKHI
TPYOONpPOBOX M apMaTypa.

2. TpyOompoBonHas apmarypa Uisl XMUMHYECKUX U HePTEeXMMHUYECKHX
npou3BoAcTB. Hasznaduenne wu kimaccuukanusi, oOJaCTh MNPUMEHEHHUS U
CPaBHUTEIIbHBIE XAPAKTEPUCTUKH 3aIIOPHOM, PETYIUPYIOLIEN, PENOXPAHUTEILHON
3aIUTHOM U (ha30pa3aeIUTEILHON apMaTypHhl.



VYyacTue B JUCKYCCHUU KaXXJIOTO OOYyYaromerocs sSiBISETCS 00s3aTeIbHbIM.
Kaxaplii MarucTpaHT WMEET BO3MOXKHOCTh HCIIOJIb30BaTh  OIpEACIICHHBIC
CIpaBOYHbIE MaTepuanbl. JlucKkyccwsi He JODKHAa  BBIXOJIWUTH 3a TIPEEIbI
0003HAYCHHOW TEMbI, OHa JOJDKHA CTPOUTHCA HA HAYYHBIX IOJIOKECHUAX W
MeTo/laX, €€ Ielb — pa3peliuTh Ha TEOPETHYECKOM YpPOBHE CYIIECTBYIOIIEE
IPOTUBOPEYHE, TPEUIOKHUTh MOJIEh WIH QJITOPUTM JUIS BBIXOJA W3 CHUTYaIlHH.
[TpemogaBaTens HaMPaBISAET X0 JUCKYCCHH U TIOJIBOANT €€ UTOTH.

Kpurepuii ouenku baJun

JleMOHCTpUpYeT TIOJHOE TIOHUMAaHWE TMOCTaBleHHOW 3amaun. Jlaer | 12
JIOTUYECKH OOOCHOBAaHHBIM, MOJHBIM M MPAaBUJIBHBI OTBET Ha BOIPOC.
OTtcyTcTBUE OIIMOOYHBIX BHICKAa3bIBAHUN, ApTYMEHTUPOBAHHOCTb.

JlaeT 1OCTaTOYHO TOJHBIM OTBET, C HAPYIICHHUEM II0CJIEIOBATEIBHOCTH 8
u3sioxkeHus. FiMeroTcst TpyITHOCTH B 000OCHOBAHHOCTH CBOETO OTBETA.

JlaeT HemoaHbIM OTBET (B 0OIMX YepTaxX) Ha BOMPOC. 3
Her oTBerTa. 0
CocraBurenb N .H. ManpieB

« 10 » mapta 2021 1.




MuHucTepcTBO HayKH U BbIcIiero oopasoBanus Poccuiickoit denepanmu
HuxHeKkaMCKU XUMHKO-TEXHOJIOTHYECKUM HHCTUTYT (puuan) gpeaepaibHOro
roCyAapCTBEHHOTO OIOJIKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBIN UCCIIEI0BATEILCKUIN TEXHOIOTHUECKUN YHUBEPCUTET

Daxyrvmem Mexanuyeckuu

Kageopa_Mawunvl u annapamol Xumuyeckux npouzgoocms

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

(k00 u HaumeHnoBaHuUe)

[IporpamMma moArOTOBKH: O6opynoBanne HedTerazonepepadoTKu
(Haumenosanue)

IlepeyeHb NpaKTHYECKUX 3aJaHUM
M0 JWCIUILINHE b1.B.JZIB.07.02 TlepcnekTUBHOE BBICOKOI(DDEKTUBHOE

TEIIOMACCOOOMEHHOE 000PYIOBAHNE B XMMUYECKOM TEXHOJOTUHU
(naumenosanue oucyuniumwl)

Pasznen nucuuniunbl - Beenenue. Haznauenue u knaccugukanus o000py10BaHUs.
Hazpanue mnpaxtuueckoil paboTbl - MaTepuanabHblii OalaHC TEXHOJOTHYECKUX

IIPOLIECCOB.

Paznen aucuuniaunbl - O00py0BaHUE IS TEIJIOBBIX ITPOLIECCOB.

Ha3Banue mpaktuyeckoi paboTel - Pacduer u BBIOOp CTaHIAPTHU30BAHHOTO
TEMJI000MEHHUKA.

Paznen aucuunaumebl - OOOpynoBaHuE I TIPOBEICHHUS  MAacCOOOMEHHBIX
ITPOLIECCOB.

Ha3Banue npaktuueckux padoThl - TexHOIOrn4ecKkuil pacyeT peKTU(UKAIIMOHHON
KOJIOHHBI.

Pazges pucuuniMHbl - XUMUYECKUE PEAKTOPHI.

Ha3Banue npaktuyeckux paboTsl - PacyeT u BBIOOp y3710B XUMHUYECKOTO PEaKTOpa.

Pa3nen TUCITATITIMHBI - TpyOuatbie eYH XUMUYICCKUX "
HedTenepepabaThIBaIOIIUX MTPOU3BOJICTB.
Ha3sBanue mpaktuueckux paboTtel - Metoguka pacyeta W Tojabopa

TEXHOJIOTUYECKHUX T1eUEH.

Pa3znen aucumniamHbl - BcnomorarenbHoe 000pynoOBaHUE, TEXHOJIOTHMYECKUN
TpyOOTIPOBOJ M apMaTypa.

HasBanue npakTudeckux padoThl - TeXHOTOTHYECKU TPYOOTIPOBOI.



Kputepun oOneHKH: Tpd U3YYCHUW AUCIUIUIMHBI  MPEIyCMATPUBACTCS
BBITIOJTHEHHUE IIECTH MPAKTHUECKUX 3aJaHWi, 32 BBIMOJHEHUE W 3alUTy KOTOPBIX
CTYACHT MOJKET IOJy4YHTh MaKCHMajbHOE KOJMYecTBO OamioB — 12 (2 OamioB

BBITIOJIHEHUE U 3aIlIMTa KKI0M MPaKTUYEeCKOU paboThI).

Kpurepuii onieHkn bana
JIeMOHCTpUpyeT TMOJHOE TOHMMAaHWE NIOCTaBICHHOW 3axadn. Jlaet
JOTHYECKH OOOCHOBAHHBIN, MOJHBIA W MPAaBHIbHBIN OTBET. OTCYTCTBHE 2
OITMOOYHBIX BHIBOJIOB.
JlaeT mOCTaTOYHO MOJHBIM OTBET, C HAPYLIEHUEM IIOCIENO0BATEIBHOCTH 1
u3N0KeHus. MimMerorcs TpyTHOCTH B 000OCHOBAaHHOCTH CBOETO OTBETA.
JlaeT HemoHbIN OTBET (B 00IIMX uepTax). HeT BEIBOJIOB 110 BHITIOJTHEHHON 1
pabore.
Her otBera. TpyaHOCTH NIpH BBIIOJIHEHUH. 0
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