MHWHOBPHAYKHU POCCUN
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE
00pasoBaTenbHOE YUPEKIACHUE BBICIIIETO 00pa30BaHUS
«Kazanckuil HammoOHAaIBHBIN UCCIIEA0BATEILCKUN

TEXHOJIOTUYECKUN YHUBEPCUTET»
(®I'bOY BO «KHUTY»)

NHxeHepHbIil XMMUKO-TEXHOJIOTHYECKUM HHCTUTYT

Pazpabotunk - Kadenpa «[IpombiienHo# 6€30macHOCTHY

DOHA OLLEHOYHbIX CPEACTB B BUAE 3MEKTPOHHOIO JOKYMEHTa BbIrPY)KeH 13
MHOPMALMOHHO CUCTEMbI YNPaBIIEHNSI YHUBEPCUTETOM U COOTBETCTBYET
opuruHany

MpocTas anekTpoHHas noanuce, ID nognucu: 1042

Moanucan HavanbHuk ueHTpa J1.A. Kutaesa

Hara 07.06.2021

DoH/1 OLIECHOYHBIX CPEACTB M0 YYeOHOM TMCIUIIHUHE

JIucuuIuinHa:
CrnenuanbHOCTD:

Coenmann3aims;

Kpanuduxarnus:

®opma 00ydeHus:

OCHOBBI HpOMBIIJ.UICHHOﬁ 0€e30IacCHOCTH

18.05.01 Xumuueckas TEXHOJIOTHS S3HEPTOHACHIIIIEHHBIX MaTEPUAIIOB U
15 EII(SN 0505

HpOMBIHIJIeHHafl 0€e30I1aCHOCTE IMPOU3BOACTB SOHCPTOHACBIIICHHBIX
MaTcpHraIoB

Nuxenep

QOunas

Kazanp, 2021



Cocrasutens OOC:
Jouent N.B. Ctporanos

[Tporokon 3acenanust kadenpsl «lIpombinuienHon 6e3onacHocT» oT 20.05.2021 1. Ne 5

3aBenyronui kadeapoit «Coznacoeano» A.N. AGnynnuH

YTBEPXKXJIAEHO

Hauvanbauk nentpa «Ymeepicoaro» JLLA. KutaeBa




Hepeqem, KOMHeTeHHHﬁ NN HHAUKATOPOB NOCTUIKCHUSA KOMHeTeH]_[I/lﬁ C YKa3aHHUuEM ITaIloB (l)OpMI/IpOBaHI/IH B Ipomecce
O0CBOCHHUA JUCHUIIIMHBI

IIK-1 CnnocodeH npuMeHATH 3HAHUA 0 PUBNKO-XUMUYECKUX, PU3NUYECKUX U MEeXaHUYECKHX
CBOICTBAX HHAUBHAYAJIBHBIX H CMECEBbIX IJHEPIOHACBHIIIEHHBIX MATEPHAJIOB H UX
OT/IeJIbHBIX KOMIIOHEHTOB, CHCTEMHO AHAJM3MPOBATH (PyHIaAMEeHTAIbHbIE U NPUKJIA/HbIE
npodseMbl NIPOMBIILICHHOH 0€30NIaCHOCTH NPH Pa3padoTKe, MPOEKTHPOBAHUHU HOBBIX
U3/1eJIMi M TeXHOJIOTHM NTPOU3BOACTBA JHEPrOHACHIIEHHBIX MATEPHAJIOB

[TK-1.1. 3Haet knaccudukaImo 3 HEProHaCHIIIEHHBIX MaTEPHANIOB, KX CBOMCTBA, (hOPMBI
MIPOTEKAHUS Pa3I0KEHHS SHEPrOHACHIIIEHHBIX MaTEPUAIOB, METOIUKH OIPEIEIICHUs B3PhIBUATO-
SHEPreTUUECKUX XapaKTEePUCTUK, 00JaCTU IPUMEHEHHUS, BIUSHUSI PU3NKO-XUMUYECKUX,
CTPYKTYpPHO-MEXaHMYECKHUX CBOMCTB Ha TEXHOJIOTHIO NEPEPadOTKH MAaTEPHATIOB B U3EIUS C
y4eToM TpeOOBaHM MPOMBIIIIICHHOH 0€30MacHOCTH

[1K-1.2. YmeeT BbIOMpaTh ONTUMaIbHbBIE U O€30IIaCHBIE BapUAHTHI IPOBEIEHUS MPOLIECCOB
MIOJIy4YEHHUsI COCTAaBOB YHEPIOHACKHIIIEHHBIX MaTEpUaIOB U NepepabOTKH IHEPTOHACBIIIEHHBIX
MaTepUajIoB B U3/EHs, ONUPAsICh HA B3aUMOCBSA3b (PU3NKO-XUMHUYECKHUX CBOWCTB
HHEPrOHACHIIIEHHBIX MAaTEPHAJIOB, TEXHOJIOTHH (DOPMUPOBAHUS N3N U HKCILTyaTallHOHHBIX
CBOWCTB U3JEIIHSA

[IK-1.3. Bnageer HaBbIKaMu KCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX UCCIEA0BAHUI
3aKOHOMEPHOCTEH, MPUHIIMIIAMU BHIOOPA SHEPTrOHACKHIIIEHHBIX MAaTEPUAIOB C yYETOM KaTeropruu
OIAaCHOCTH TE€XHOJIOTUH UX MPOU3BOACTBA U MPOEKTUPOBAHUN 00OPYIOBAHUS

ITIK-3 Cnoco0eH opraHu3oBbIBaTh KOHTPOJIb, Pa3padaTbhIiBaTh IJIAHbI MEPONIPUATHIA €

y4eToM LieJieid, 3a1a4 U MOJUTHKOI 0epesKJIMBOro Npou3BoACTBA HHAUBUIYAJIbHBIX H



cMeceBbIX JHEPIrOHACBHIIIEHHBIX MATEPHAJIOB ¢ CO0/TI0eHNeM TPeOOBaHUI IPOMBILIJICHH O
0e30I1aCHOCTH U 3aKOHOAAaTeIbCTBa PO

[1K-3.1. 3HaeT npuHIUIIEI INTAHUPOBAHUS ITPOTPaAMM MEPOIIPUATHH 11O 00€CIICUEHUTO
IIPOMBIIIJICHHON 0€3011aCHOCTH, OCHOBHBIE TEXHOJIOIMYECKHE IIPOLIECCH U PEXKUMBI TPOU3BOCTBA
B 3aBUCHUMOCTH OT (PU3UKO-XUMHUYECKUX, CTPYKTYPHO-MEXAaHUYECKUX CBONCTB
SHEPrOHACHIILIEHHBIX MAaTEPUAIOB, HOPMAaTUBHBIE JJOKYMEHTHI 110 MPOLelypaM KOHTPOJIS
Ha/I30pPHBIX OPTaHOB B c(epe MPOMBIIIJIEHHON 6€3011acHOCTH, MOPSAAOK U CTPYKTYPY OTUETHOM
JOKYMEHTAIH, OCHOBHBIE [10JIOKEHUS U TPeOOBaHMSI HOPMAaTUBHBIX aKTOB YCTaHABIMBAIOLINX
MOPSIOK IPOBEICHUS ay/IUTa U OLIEHKU PUCKOB B chepe MPOMBIIIIICHHOH 0€30macHOCTH

[1K-3.2. Ymeet pa3zpabaTbiBaTh MPOTrpaMMBbl MEPOTIPUATHIA IO 0OECTICYCHHIO TPOMBIIIIICHHON
0€30IaCHOCTH, OCYIIECTBIATh KOHTPOJIb BBIIIOJHEHUS HOPMATUBHBIX TpeOOBaHUN, (OPMHUPOBATH
coOpaHHbIE TaHHBIE, 3aMOJHATH (POPMBI JUIsI OTYETOB ayAUTA 110 OLIEHKE PUCKOB B cdepe
MIPOMBIIIIJIEHHON 0€30MacCHOCTH MPOU3BOJICTB YIHEPrOHACKIILIEHHBIX MaTEpUAJIOB

[1K-3.3. Bnaneer npuHIMnaMu BbIOOpa SHEPTOHACKHIILIEHHBIX MaTepUAIOB UCXOs U3 TPeOOBaHUMN
K U3JENUAM NP UX SKCIUTyaTallu ¥ BBIIOJIHEHUS 3a/1a4 110 3(p()EKTUBHOMY HUX MCIIOJIB30BaHHUIO,
TEXHUYECKOI'0 OCHAILICHHsI CUCTEMBbI YIIPaBJICHUS MOBBIILIEHHUS KayecTBa C COOII0AEHUEM HOPM U
MpaBWJI B 00J1aCTH MPOMBIIIJIEHHON 6€301MacHOCTH MPH POPMUPOBAHUY U3AETUN U3

OHCPTOHACBIIICHHBIX MaTCPHUAIOB

KOMHCTCHI_[I/II/I / 9Tam>1 (bOpMI/IpOBaHI/ISI B ITPOIIECCC OCBOCHUA NUCHUIIIMHBI
WHIUKATOPHI . HanmenoBanune
KypcoBoii npoekt
JOCTHUXCHUA .HCKI_II/II/I HpaKTI/IquKI/IC 3aHATUA Ha60paT0pHLIe 3aHATUA ( 8.60Ta) OLICHOYHOI'0 CPCACTBA
KOMIIETEHIIN U p
T1IK-1.1 Pasnen 1, Pasnen 2, Pasgen 3, He nmpemycmoTpeHbl Pasnen 4, Pasnmen 5 He nmpemycmoTpeHbl PacuerHoe 3aganue,
Pazgen 5, Pasnen 6 Pedepar, Tect




[K-1.2

Pasnen 4, Pa3znen 6

He npenycmoTpensl

Pasnen 1, Pasnen 2, Pasgen 3

He npenycmotpenst

PacueTHoe 3amanue,
Pedepar, Tect

IK-1.3

He npenycmotpenst

He npenycmotpensl

He npenycmoTtpeHbl

He npenycmotpeHsl

Tect

[K-3.1

He npenycmoTpenst

He npenycmoTpensl

He npenycmoTrpenst

He npenycmotpenst

PacueTHoe 3amanue,
Pedepar, Tect

[K-3.2

He npenycMoTpeHsl

He npenycmotpeHnst

Paznen 1, Paznen 2, Paznen 5

He npenycmotpenst

Pacuetnoe 3ananue,
Pedepar, Tect

IK-3.3

Pasnen 1, Pasnmen 2, Pasgen 3,
Paznen 5

He npenycmotpeHnst

Pasnen 3, Pasnmen 4

He npenycmotpenbl

PacuetHoe 3aganue,
Pedepar, Tect




IlepedyeHb OlIEHOYHBIX CPEJCTB MO IUCHUILIMHE (MOTYJIIO)

OueHovHbIE CpeICTBA Koa-Bo Mun.6a110B Makc.0a/1710B
6-if cemecTp
PacueTtHoe 3amanue 2 30 40
Tect 2 20 30
Pedepar 2 10 30
Hroro 60 100

I[IpuMeuyaHue: TMEpeYCHb OLCHOYHBIX CPEACTB NPUBOAUTHCSI W3 1.9 paboueil mporpammsl IO
JTUCHHUILITIHE (MOJYIIIO)



[IIxaga oueHNBaHUA

udposoe |Boipa:kenue CaoBecHoe KpuTtepun onieHKM HHAMKATOPOB TOCTUKEHNsI PU (popMe KOHTPOJIS:
BbIpaskeHMe | B DaJuiax: BbIpajKeHHE JK3aMeH / 3a4eT ¢ OLeHKOMH 3a4yer
5 87 -100 OTan4HO OleHKa «OTIMYHOY» BBICTABISICTCS CTYNEHTY, €CIU TEOPETUYECKOE COJNCpIKaHHE
(3auTeHO) Kypca OCBOGHO MOJHOCTBIO, 0e3 MpoOenoB; HWCUYEPHBIBAIOIIE, TOCIEI0BATEIHHO,
YeTKO M JIOTUYECKH CTPOMHO H3JaraeT MaTepuai; CBOOOJHO CIIPaBISIETCS C
3a/layaMi, BOIPOCAaMU M JIPYTMMHU BUJAaMU IPUMEHEHMSI 3HAHUM; UCIOJb3YET B
OTBETE JOMOJIHUTEIBHBIN MaTepruan Bce MPETyCMOTPCHHBIC MPOrPaMMON 3aIaHUsI
BBIMOJTHEHBI, KA4YeCTBO MX BBIMOJHEHHUS OICHCHO YHCIOM OallioB, ONU3KAM K
MaKCUMAJILHOMY; AHAIU3HUPYET TIOJIyYEHHbIE pE3yabTaTHI; nposBiseT| OneHKka «3a4T€H0» BBICTABIISETCS
CaMOCTOSITETIHHOCTD TP BBITIOJTHCHUH 331aHUM CTYACHTY, €CIIi OTBETHI Ha BOIPOCHI
4 74 - 86 Xoporro OrneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIH TEOPETHYECKOe COJepIKaHUe 1o TeMaMm JACTIATUTAHBI
(3a4TeHo) Kypca OCBOCHO MOJTHOCTHI0, HEOOXOIUMbIC TIPAKTHUYECKHE KOMIIETCHIINU B OCHOBHOM |[TOCTICTIOBATEIIBHBI, JIOTHYECKH
c(hopMHUpPOBaHbI, BCE MPEAYCMOTPEHHBIC MPOrPaMMOii 00y4eHHUsT YUCOHBIC 3aJIaHus |M3JI0KCHBI, JIOITYCKAarOTCs
BBIMOJTHEHBI, KaYeCTBO WX BBIMONHEHUS JOCTATOYHO BbICOKOoe. CTYICHT TBEpIO|HE3HAYUTEIbHBIC HEOUYCTHl B OTBETE
3HAET MaTepHual, TrPaMOTHO W IO CYIIECTBY H3JaraeT ero, He JIOMyCKas |CTy[IeHTa, Takue KaK OTCYTCTBHE
CYIICCTBECHHLIX HETOYHOCTEH B OTBETE HA BOIIPOC. CaMOCTOATCJIIbHOTO BBIBO/JIa, PEUCBLIC
3 60 -73 VnosnerBoputesibHo  |OLEHKA «yIOBJIETBOPUTEIBHO» BBICTABJIAETCS CTYIEHTY, €CJIM TEOPETUYECKOE|OIHUOKH U IIp
(3auTeHo) COJIep)KaHHEe Kypca OCBOCHO YaCTHUYHO, HO TPOOENbl HE HOCAT CYIIECTBEHHOTO
xapakTepa, OOJIBIIMHCTBO MPEyCMOTPEHHBIX MPOrPaMMON 3aJJaHUH BHITIOTHEHO, HO
B HUX UMEIOTCS OLIMOKH, IIPU OTBETE HA TIOCTABJICHHBINA BOIPOC CTYJICHT JIOIMYCKaeT
HETOYHOCTH, HEJOCTATOYHO  MpPaBUJIbHbIC  (OPMYJIMPOBKH,  HAOIIOAAIOTCS
HApyIICHUs JIOTHUYECKOW MOCJICOBATEILHOCTH B HW3JI0KEHUH MPOrPaMMHOTO
Marepuaa.
2 Hwxe 60 | HeynoenerBoputenbHo |OlEHKA «HEYIOBIETBOPUTEIILHO» BBICTABISIETCSl CTYJEHTY, €Cii OH He 3HaeT|OleHKa «HEe 3aYTEHO0» BhICTABIISETCS

(He 3auTeHO)

3HAUUTENBHOM dYacTH NPOrpaMMHOIO MaTepuala, JOIMYCKaeT CyIIECTBEHHBIE
omMOKH, HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyIHEHHSMH BBIIOJIHAET NPAKTHUECKHE
paboThl, HEOOXOIUMbIE TPAKTHUECKHE KOMIIETEHIIMM He C(HOPMHPOBAHBI,
OOJBIIMHCTBO TMPETYCMOTPEHHBIX MPOTPaMMON OOydeHHs Y4eOHBIX 3aJaHWl HE
BBITIOJIHEHO, KAayeCTBO WX BBHIMOJHEHHUS OLIEHEHO YHUCIOM OaioB, OJIM3KUM K
MUHUMaJIBHOMY

CTYACHTY, C€CJIM CTYACHT HC 3HACT
OCHOBHBIX MOHSTHI TEMBI
JAWUCIHITIIINHBI, HE OTBC€YACT Ha
JOITIOJITHUTCIIBHBIC n HaBOJAIINEC

BOIIPOCHI IIpCIioaaBaTeIIA.




KpaTkasi XapakTepucTHKA OLIEHOYHBIX CPeICTBA

Ne
n/n

Haumenoesanue
OUECHOUYHO020
cpeocmea

Kpamkasa xapakmepucmuka oyeHounozo
cpeocmea

Ilpeocmaenenue
OUEHOUYHO020
cpeocmea 6 honoe

1

2

3

4

1.

PacueTHoe 3anmanue

PacuetHoe 3a1aHune - BUJ CaMOCTOSTENBEHON paboThl,
HarpaBJIeHHBII Ha MOJTyYeHHE IPAKTUIECKUX HABBIKOB MO
cOopy paKkTHUECKOro UCCIeyeMOoro MaTepHana, aHajau3y
MOJIYICHHBIX PEe3yJbTaTOB B MPO(EeCCHOHAIEHOM 00J1acTH
3HAHMH MMyTEM [TPUMEHEHHSI COBPEMEHHBIX METOJIOB U
KOMITBIOTEPHBIX mporpamm. Mcmosb3yercs uis pacyera
OCHOBHBIX TIAPAMETPOB M KOJHUYECTBEHHBIX XapAKTEPUCTUK
H3y4aeMbIX CHCTEM, IIPOIIECCOB, CXEM, IPUHIIUIIOB H T.II.,
BKJTFOYAIOIIEee paboTy ¢ YUeOHOM 1 CIIPaBOYHOMN
JUTEPaTYpOr i1 00001meHNs PaKTHYECKOTO U
TEOPETHYECKOro MaTepuaia ¢ GopMyIupoBaHuEM
KOHKPETHBIX BbIBOJIOB

KoMIiekTsl pacueTHbIX
3aJJaHuN

Pedepar

[IpoxykT camocTosTENBEHON pabOTHI CTYICHTA,
MPECTABIISIOIINI OO0 KpaTKOe U3JI0KCHHUC B
MMMCBbMCHHOM BHJIC MOJTYUCHHBIX PE3YJILTATOB
TEOPETUYCCKOTO aHAIN3a ONPEICIICHHON HayuHOU (Yy4eOHO-
HCCIIeIOBATEILCKON) TEMBI, T aBTOP PaCKPHIBACT CYTh
HCCIIeAyeMOH MPOOIIEMBI, IPHUBOINUT PAa3THIHBIC TOUKH
3peHus

Temsl pedeparos

Tect

CucreMa cTaHIaPTH3UPOBAHHBIX 3aJaHUA, TIO3BOJIAIOIIAS
ABTOMATH3HPOBATH MPOLEAYPY U3MEPECHUS YPOBHS 3HAHUN U
YMEHHH 00yJaromerocs.

®doHj TeCTOBBIX 3aJaHUN




I[Mpuioxenust

1. OcHoBsl poMbInieHHON O6e30macHocTr POC.docx (KOMIUIEKT OIIEHOYHBIX CPENICTB
MPUHAUICKUT YHUBEPCUTETY U MPEIOCTABISICTCS HAJ30PHBIM OpraHaMm 1o 3arpocy)



