MuHMCTepCcTBO 06pa3oBaHNA U HayKu Poccuiickoin degepaumm
®efepanbHOe rocyapcTBeHHOe BIoAKeTHOe 06pa3oBaTeNbHOE YUpeXaeHNe
BbICLLEro 06pa3oBaHms
«Ka3aHCKMI HauMOHaNbHbIN UcCnefoBaTeIbCKUA TEXHONOMMYECKNIA YHUBEPCUTET»
(®rBOY BO KHUTY)

YTBEPXAKO

MpopekTop no YP

A. B. bypmucTtpos
« » 20 r.

PABOYAA NMPOTrPAMMA

Mo gucumnnuHe 61.B.0O/1.7 SkcnepTr3a 6€30MacHOCTM MPU NOTYHEHUN,
XpaHeHUN 1 aKcnyartalmm 3HEPrOHACHILLEHHbIX MaTepPUanos 1
n3genwni
CneuunanbHOCTb 18.05.01 «XuMunyeckas TEXHONOTMUA IHEProHaChILLEHHbIX
maTepuanioB u U3genunii»
Cneuvnanusaums No 1 «Xumuyeckas TEXHOMOMMS OpraHNYecKnx coefMHeH N
asoTay,

No 2 «XuMuyeckas TEXHOMOrMA MOAMMEPH TX KOMMO3WLMIA, MNo-
POXOB U TBEPAbIX PAKETHbLIX TOMIUBY;

No 3 «TeXHOMOrnsi 3HeProHachbILLEHHMX MaTepUaioB U U3AENIA;

Ne 4 «TexHONornsa NMPOTEXHUYECKMX CPEeaCTB»;

Ne5 ABTOMATM3MPOBaHHOE NPOU3BOACTBO XMMUYECKUX

npeanpuaTnii
KBanuukayms (CTeneHb) NH>xeHep
BbIMYCKHMKA
dopma 06yyeHus OYHAA
WNHCTUTYT, (hakynbTeT VHXXeHEepHbIA XUMUKO-TEXHONOTMYECKUIA UHCTUTYT, (hakynbTeT
JKOMOrNYeCcKom, TEXHONOIMYECKOW U MH(OPMALMOHHOW
6e3onacHoCTH
Kahegpa - paspabotumk O6opyfoBaHMEe XMMUYECKNX 3aBOL0B
pabouein nporpaMmbl
Kypc, cemecTp 5 kypc, (A) cemecTp
Yacsl 3auyeTHble
efMHULbI
Nekunn 18 0,5
MpakTnyeckune 3aHATUA 36 10
CeMUHapcKume 3aHATUSA
NabopatopHble 3aHATUA
CamocToATeNbHas pabota 54 15
dopma aTtTecTauunm 3auet
Bcero 108

Ka3aHb, 2017 T.



Pabouyas nporpamMmma cocTaBfieHa ¢ yyeToM TpeboBaHunii PefepanbHOro rocygapCTBEHHOTO
o6pasoBaTefibHOro cTaHAapTa Bbicwero o6pa3oBaHua Nell76 oT 12.09.2016 no HanpaBiaeHWUIO
noaroToBku (cmeumanbHoctu) - 18.05.01 «XumMmyeckas TEXHONOTMS 3HEProHachlLEHHbIX
mMaTepuanos W U3gennit», Ha OCHOBaHMKN Y4ebHOro naaHa Habopa obyyatowmxcs 20 9.

Tunosas nporpamma no AUCLUMNIUHE - OTCYTCTBYET
Pa3paboTunMk nporpammel

OoueHT kath. 0X3 XycanHoB

(W. 0. damunus)

Pabouas nporpamma paccmMoTpeHa u ofobpeHa Ha 3acefaHumn Kagegpsl 0X 3

MpoTokon oT o/b /0 20/-Ar No (p
3aB. Kaegpoii 0X3 f KJ A. ®. MaxoTKuH
NoAnNuUCh) y (W. 0. damunus)

YTBEPXAOEHO

MpoTokon 3acefgaHns metoguyeckoli komuccunm UXTU ot /V /] 20ttt Ne

MpescenaTenb KOMUCCUMMN Npodeccop

HavyanbHnk Y ML,



Pabouasi nporpaMmMa coctaB/ieHa ¢ y4eTom TpeboBaHmii PefepasibHOro rocyapCTBeHHOro
obpa3oBaTtenbHOro crtaHgapTa Bbicwero obpasoBaHmsa Nell76 ot 12.09.2016 no HanpaBieHuto
noAroToBKM (cneymanbHocTh) - 18.05.01 «XmMMuyeckas TEXHONOMMSt 3HEPrOHACbILLEHHbIX Ma-
TepuanoB 1 U3feNunii», Ha OCHOBaHWM Y4ebHOro nnaHa Habopa obyyatowmxcs 20

TwunoBas nporpamma no ANCLMNANHe - OTCYTCTBYET
Pa3paboTunK nporpammsl
[oueHT Ka. OX3 P.M. XycanHoB

(nognuce) (WN. O. damunus)

Pabouas nporpamma paccMoTpeHa 1 ofobpeHa Ha 3acefaHumn kagenpbl OX3
MpoTtokon ot 20 r No

3aB. Kaeapoii OX3 A. ®. MaxoTKuH
(nognuce) (N. O. damunus)

YTBEPXAOEHO

MpoToKon 3acegaHnsi MeTogmuyeckoi kommceun UXTU ot 20 . Ne
MpepacepaTenib KOMUcCUKU npoteccop B. . basoToB
(nognuce) (N. O. damunus)
HavyansHuk YML, 1. A. KnutaeBa

(nognuce) (WN. O. damunus)



1. Uenn ocBoeHMSA AUCLUNIVHDI

Llenbto npenofaBaHns AUCLUMUNANHBI «DKcnepTn3a 6e30MacHOCTY NPY MONYYEHUN, XpaHe-
HUW 1 3KCNyaTalMmn 3HEPrOHACBILLEHHbIX MaTePUanoB U U3LeNUIi» SBNSETCS U3YUYeHWe CTYLeH-
TaMu Tpe6oBaHWUIA NPOMbILLNEHHOV 6e30MacHOCTU, NpeabsBASEMbIM K OMacHbIM MPOWN3BOACT-
BEHHbIM 00ObEKTaM; KOMM/EKCa B3aMMOCBSA3aHHNXX OPraHM3aLMOHHNXX W TEXHUYECKUX Mepo-
MPUATUIA, OCYLLECTBNISEMbIX OpraHu3auuei, aKChayaTUupyrLeid onacHble NPOW3BOACTBEHHbIE
00beKTbI, B LENSX MNpeaynpexaeHns aBapuii U MHLUMAEHTOB Ha OMAaCHbIX MPOU3BOACTBEHHbIX
06beKTax, NOKanM3auumn v NMKBUAALMN NOCNEACTBUI TaKMX aBapwii; onpeaeneHne COOTBETCT-
BMSi 06BEKTOB 3KCNEPTM3bl MPOMbILLIIEHHOW 6€30MacHOCTU, NPeAbSBASEMbIM K HM TpeboBaHU-
SIM MPOMbILLIEHHO 6€30MacHOCTH.

2. MecToO gncunnanHel B cTpykType OOMNBO

OvcumnnuHa b1.B.OL1.7 «9KcnepTmnsa 6e30MacHOCTM MPU NONYYEHUN, XPaAHEHUMU U IKC-
nayataumMm 3HeproHacbIWeHHMX MaTepuanoB W U3Lennii» OTHOCUTCS K BapuaTWBHOW 4acTu
obs3atenbHbIX AucunnavH umkna OOT cneunanusaymm Ne 5 «ABTOMaTU3MPOBaHHOE MPOU3BOL-
CTBO XMMUWYECKMX NPeanpuaTuin» u (QopMupyeT Yy CTYAEHTOB MO HanpaBfeHUI0 MOATOTOBKM
18.05.01 «XnMunyecKas TEXHOMOIMNS 3HEPrOHACbILLEHHbIX MaTepuanoB M n3gennii» Habop cne-
UManbHbIX 3HAHWA W  KOMMETEeHUMA, Heob6XOAMMbIX AN BbINOJAHEHUA MPOU3BOACTBEHHO-
TEXHOMOrMYecKoro, opraHn3aLMoOHHO-ynpaBeHYeCcKoro, HayyHo-UccnefoBaTenbCKoro, npoeKT-
HOro, 3KCMEPTHOro BUAa AeATENbHOCTN.

[na ycnewHoro ocsoeHus aucumninibl 61.B.OA.7 «3kcnepTnsa 6e3onacHoOCTN npu
MONMYyYeHUWN, XPaHEHUWN W 3KCMAyaTaluun 3HEProHacChILeHHbIX MaTepUanoB W U3gennii» cneuua-
JINCT NO HanpasneHnto noarotoBkn 18.05.01 «XumMmuyeckas TeXHONOrMs 3HEProHacbILEeHH XX
mMaTepuanoB 1 U3ennii» AOMKeH 0CBOUTbL MaTepuas NpeaLecTBYOLWNX AUCLUNIINH:

OcBoeHMe guCUUNANHLI NpeanonaraeT n3yyeHue AUCLUUNIINH:

61.6.25.4 - NMpombliwneHHas 6e30MacHOCTb

61.B.0[1.9.1 - Teopwus, CBOWCTBA M NPUMEHEHMNE 3HEPTrOHACILLIEHH XX MaTepnanoB

61.B.0.9.3 - OCHOBbI TEXHONOIMWN 3HEPTrOHACHILLEHH XX MaTepuasnos

B2.IN.1 - Npoun3soACcTBEHHAsA NpaKTUKa (MPaKTUKa Nno rnosyyeHno NPopecCcUOHaNbHOIO yMe-
HWUI 1 ONblTa NPOECCUOHANbHON AeATEeNbHOCTY);

3HaHUA, NoMyYeHHble NpU n3yveHnn gucumnauubl 61.B.0/1.7 «9kcnepTnsa 6e30nacHOCTM
Npy NONYYEHUN, XPAHEHUW Y 3KCMNyaTalUm 3HEPTrOHACHILLEHHbIX MaTePUaIoB U U3AeNniA» Mo-
ryT BbITb MCMOMb30BaHbI MPY NPOXOXKAEHUM AUCLMNINH:

b2.H.1 - Hay4yHOo nccnepoBatesibckas paboTa;

62.M.2 - MpepavnnomHas npakTuka

no HarnpasneHnto Noarotosky 18.05.01 «Xummnyeckas TeEXHONOMMA 3HEPrOHACBILLLEHH XX
maTepuanos 1 U3Lenuiix»

3. KomneTeHuun obyyaroLlerocs, hopmMmumpyemble BpesyibTaTe 0CBOEHUS AUCLIUM/INHDI

* [1K-3 - cnocobHOCTbIO [06MBaTLCA COOMIOAEHMSA HOPM OXpaHbl TPyAa, MpaBun TEXHUKM
6e30MacHOCTW, NMPOM3BOACTBEHHON CaHUTapuUM 1 NOXapHoi 6e30nacHOCTU Ha paboyem Mec-
Te;

e [1K-11 - cNOCOBGHOCTLIO MPUMEHATL COBPEMEHHbIE METOAbLI UCCNEe0BaHNSA, NMPOBOAUTL CTaH-
[apTHbIE U CePTUDUKALMOHHbBIE UCMbITAHNA MaTepPUanos, U3L4eNnidi N TEXHONOTMYECKUX Mpo-
LIeCCOB;

e [K-13 - cnocO6GHOCTBLIO K HammMcaHUKO OTYETOB, pedepaToB, Ny6ANKALWUA U MYGANYH XX 06-
CYXXAEHWI, (hopMyNnMpoBaTb MPaKTUYeCKUe peKoMeHAauumn rno UCMosb30BaHUKO Pe3y/bTaToB
Hay4HbIX UCCNe0BaHWR;



e [MK-18 - roTOBHOCTbIO B COCTaBe rpynmnbl MPOBOAUTL 3KCNEPTM3Y MPOMCLUECTBUIA C yYaCTUEM
3HEepProHacbIWEHHbIX MaTepranoB v N3aenuii.

B pesynbTaTe 0CBOEHUA AUCLUNAVHBI o6yL|arou_w||‘/ics=| LON>KEH:

3HaTb:

a) HOPMAaTUBHYIO [OKYMEHTaLMI0, pPernaMeHTUPYoLWY0 AeATeNbHOCTb ONacHbIX MPou3-
BO/LCTBEHHbIX 0OBEKTOB

0) MeToAbl KayeCTBEHHOrO W KO/MMYECTBEHHOro aHanm3a 0co60 OMacHbIX, OMacHbIX U
BPeAHbIX aHTPOMOreHHbIX (PaKTOPOB;

B) Hay4Hble OCHOBbI U OpraHu3aLMOHHbIE MepPbl TMKBMAALMMN NOCNEACTBUI aBapuii, KaTta-
CTPO(, CTUXUIiHbIX BGEACTBUIA U APYTUX YPE3BbIYANHBIX CUTYaLWIA;

) OCHOBHbIE MPUHLMMbLI OpPraHn3aLnmM NPomM3BOACTBA U cneunduueckne TpebosaHns, co-
6ntofeHre KOTOPbIX HEO6XO0AMMO MPU NPOEKTUPOBAHUU N IKCMayaTauMm Npon3BOLCTB 3HEPro-
HaCbILLEHHbIX MaTEPUanoB N U3LENNIA;

[) CBOWCTBA M NPOMbILLIEHHYHO TEXHOIOTMIO 3HEPrOHACBILEHHbIX MaTepuanoB 1 ee an-
napatypHoe opopm/IeHMeE.

YMmeTb:

a) onpefenuTb BepOATHOCTb BO3HWKHOBeHUsA UC npu nonyyeHUu, XpaHeHUU u sKcniya-
Talumn 3HEProHachILLeHHbIX MaTepuanoB v U3LeNNiA;

) paccunTaTb CoLManbHbIN PUCK U MaTepuanbHbIi ywep6 npyu BO3HUKHOBeHUM YC;

B) pa3paboTaTb MeponpuaTUS N0 CHUKEHWUIO BO3dencTBUA YC Ha OKpyXatlolyo cpegy
NPy NONYYEHUN, XPAHEHUW W 3KCMNyaTaLUM 3HEPTrOHACHILLEHHbIX MaTepUanoB v U3aennii

Bnagets:

a) MeToAMKamm cbopa, 06paboTKM 1 npeAcTaBfeHUs UHPOPMAL MM TEXHUYECKOrO Xapak-
Tepa;

6) METOAMKON pacyeTa nopaxatowmx (akTopoB (TENS0BOE M3NyyeHue, U36bITOYHOE
[laBNeHNe) 1 rpaHunL, pacnpocTpaHeHUss Npu BO3HMKHOBeHUN YC.,

B) METOAMKOI pacyeTa COLManbHOro pucka M matepmanbHOro yuiep6a npu Bo3HWKHOBeE-
Huu YC;

r) MeTojaMu MCMo/Ib30BaHUS COBPEMEHHbLIX KOMMbIOTEPHbIX TEXHOMOTMIA ANs pacyeTa
CBOWCTB B3pbIBYaTbIX BELLECTB, MPOLLECCOB rOPEeHUs U AeTOoHaLuUu;

[) npreMamu feincTBrin B YpesBblvaliH XX CUTYaLUsIX.

4. CTpyKTypa n cogep>kaHue ancumnamiel 61.B.0O[1.7 «3kcnepTnsa 6e30macHOCTM Npu Mo-
NYYEHUN, XpPaHEHUN N 3KCNyaTauMm 3HeproHachlWeHHbIX MaTePUaioB U U3LENNA»
O6wasa Tpya0emMKOCTb ANUCLMIMINHBI COCTaBNAeT 3 3a4eTH XX efMHULbI, 108 yacos.

Bug~ yyebHoli pabota: (B yacax) OljeHouHA e cpeg-

Ne CemuHap cTBa A/1a nNpoBseje-
n/ Pasgen gucunnanu/! (MpakTn- J1abopa- HUA NPOMeXyTou-
Nekuyma TopH"le CPC <
n 0 yeckoe HOW aTTecTauum rno
paboThbl
3aHATuHe) pasgenam
He npe- PacueTHas T
OnacH”le Npon3BOACTBEHHM e 06b- e npe acuerHas pabora,
1 . A 2 2 fycmoT- 6 KoHTponbHas pa-
ekt™:. Knaccudmkauus.
peHo 6oTa
o He npe- PacuyeTHas paboTa,
OnpepeneHue nokasaTeneli crene-
2. PO o A 4 12 fycmoT- 18 KoHTponbHasa pa-
HW prcKa upe3B M yaiH X cuTyaumin
peHo 6oTa
He npe- PacueTHas paboTa,
VH)XeHepHO-TeXHMYeCKne Mepo-
3 o . A 2 4 LycmoT- 6 KoHTponbHas pa-
NPUATUSA FPaXLAHCKON 060POHN:
peHo 6oTa

4. OueHKa XMMUYeCKO 06CTaHOBKM A 2 6 He npe- 6 PacueTHas pa6oTa,



ol

b= e |

npu noctynneHns AXOB B aTMo-

chepy

OueHka yuep6oB npu upess”ryai-
HATX CUTYyaLMax Ha NoTeHLManbHo
onacH"X 06beKTax
Pa3paboTka MeponpuaTuii N0 CHK-
YKEHUIO pUCKa N CMSATYEHUIO MO-
CNeAcTBMIA upe3B N uaitH X cuTya-
LmiA. MoBMieHne yCToRYMBOCTH
(hYHKUMOHMPOBaHNA 06HEKTOB B

yc

10

LycmoT-
peHo

He npe-

ZJycMmoT- 12
peHo

He npe-
ZLycMoT- 6
peHo

KoHTpofbHag pa-
6oTa
PacyeTHas pa6oTa,
KoHTposbHas pa-
6oTa

PacyeTHas pa6oTa,
KoHTpo/ibHag pa-
6oTa

dopma aTTecTalum

3auer

Cofep>KaHue NEKLUMOHHbIX 3aHSTUIA N0 TemaM C yKazaHueM (opMUpyeM™ XX KOMMeTeH-

Lui.
Pasgen gucuymn-
e

OnacHble npo-
N3BOACTBEHHbIE
06bekTbl. Knac-
cuukayms.
OnpegeneHue
nokasatenei
CTeneHu pucka
4pe3BblYanHbIX
cuTyauuia
VIHXXeHepHo-
TeXHUYeckme
MeponpuaATuS
rpaXKgaHcKon
060poH"!
OueHKa Xumu-
yeckoii o6cTa-
HOBKM Npu no-
CTYNNeHNN
AXOB B aTmo-
chepy
OueHka yuep-
60B Npu upes-
BblUaliHbIX CU-
Tyauuax Ha no-
TeHUManbHo
onacHbIX 06bek-
Tax

Mopagok ocy-
LLLeCTBNEHMA
3KCMEePTU3bl
NPOMbILLNEHHO
6esonacHocTu

Ya-
Cbl

Tema nekumoH-
HOr0 3aHATUA

OnacHble npo-
N3BOACTBEHHbIE
06bekTbl. Knac-
cugukayms.
OnpepfeneHue
nokasarenei
CTeneHu pucka
4pesBblyaiHbIX
cUTyaLmii
MHXeHepHo-
TeXHU4eckne
MeponpuaTuA
rpaXkgaHcKow
060poHN!
OueHka Xnumu-
yeckoii o6cTa-
HOBKM Mpu no-
CTynfieHnn
AXOB B aTmo-
cepy
OueHka yulep-
60B Npmn upes-
BblUaliHbIX CU-
Tyaumsax Ha
noTeHUManbHo
0nacHbIX 06b-
eKTax

Mopsagok ocy-
LLLeCTBNEHMA
9KCMEePTMU3bl
NPOMbILLNEHHO
6esonacHocTu

KpaTkoe cogepxaHue

OcHOBH" e NOHATUA NpoMM W neHHol 6e3onacHocTy OMMO.
OCHOBHble HanpasfneHUs obecnevyeHns MPOMbILLEHHOW
6esonacHocTn OlO. [MpaBoBasi 0CHOBA MPOMMULEHHOW
6e3onacHocTn OMNO

KauecTBeHHbIe N KONMYECTBEHHbIE METO/bl aHaNN3a puc-
ka. OnpezeneHne 30H NOPaXeHUs, COLMAaNbHOIO PUCKa.
OueHKa cocTosHMA paboT No NpeAynpeXxKAeHno0 Ype3Bbl-
YaHbIX CUTYyaLuiA 1 TOTOBHOCTb K IMKBUAALUN YPE3BbI-
YaiiHbIX CUTYyaL i

MpaBoBble 0CHOBLI pa3paboTkm MTM FOUC. PelweHuns no
NTM I'O. Pewenuns no UTM npegynpexaernusa YC. Me-
TOLVKMN 419 OLEHKN NOCNeACTBWIA aBapuil Ha ONacHbIX
06beKTax.

MporHo3upoBaHue maclwTaboB 3apaxeHns AXOB

O6LLKe NoNoXKeHMA No oLeHKe yuepba. Yuepb ot YC.
MeTogonorus oueHku yulepba. Bna yuiepba (B 3aBucu-
MOCTU OT peLiaemoii 3agayv, No MecTy U BPEMEHU OTHO-
CUTENbHO BO3AeiCTBYIOWMNX (PaKTOpPoB, N0 06beKTaM BO3-
[elicTBNS; IKOHOMUYECKUIA, coLManbHMiA, 3KONOrmyeckume
yuiepbbl OT aBapuu.

MpoBefeHue roc.3KcnepTusbl.

dopmupye-
Mble KoMIe-
TeHLun

MK-3, MK-11,
MK-13, NK-18

MK-3, MkK-11,
MK-13, NK-18

MK-3, MkK-11,
MK-13, NK-18

MK-3, MK-11,
MK-13, NK-18

MK-3, MK-11,
MK-13, NK-18

MK-3, MkK-11,
MK-13, NK-18

Copfep>KaHne CEMUHAPCKUX, NPaKTUYECKNX 3aHATUIN (nabopaTOoOpHOro NpakTMKyma)

Y4ebHbIM NnaHoOM HanpasneHus noarotoBky 18.05.01 «XumMuyeckas TeXHONMOMMSA aHep-
FOHACBILLEHHbIX MaTepuasoB 1 U3fenvin» nNpefycMOTPeHO MPOBEAEHUS NPaKTUYECKUX 3aHATUI
no aucumnnuHe 61.B.OJ.7_«3KcnepTr3a 6€30NacHOCTM NPU MOMYYEHUN, XPAHEHUMN U IKCMIya-
TaUUM 3HEPrOHACHILLEHHbIX MaTeEPUaNoB N U3LENTNIA».
Llenb npoBefeHNs NpakTUYeCKMX 3aHATUIA OCBOEHUE U NPUMEHEHME TeOPeTUYECKUX 3Ha-
HWUI NO 06ecneyYeHnIo 3alULLEHHOCTN KPUTUYECKN BaXKHBbIX A4/ HaUMOHaNbHON 6e30nacHOCTU
0O6BEKTOB MHMPACTPYKTYPbl M HACeNEHUS CTPaHbl OT Yrpo3 TEXHOMEHHOro, NPUPOAHOro Xapak-
Tepa v TepPOPUCTUYECKMNX NPOABIIEHNIA.



Ne  Pasgen gucuunnnn- Yacel Tema ceMuHapa, NPaKTUYeCKOro 3aHATUA, nabopa- Popmupyemble
mn Hbl TOPHOro NPaKTUKyma KOMMEeTeHLNN
OnacH”le npon3Bog- OCHOBH/e MOHATMA NpOMALLNEeHHOW 6e30nacHoCTu
MK-3, MNK-11,
CTBEHH"1e 00beKT . 2 OlMO. OcHoBH"e HanpaBneHus ob6ecneveHnUs mnpo- AK-13. MK-18
Knaccugumkayms. MW EHHO 6e3onacHocTy ONMO '
OnpefeneHune noka- OnpegeneHne BepPOATHOCTU BOSHUKHOBEHMWS aBapuid-
3aTenieil cTenexHn 12 Ho cutyauun, YC. OnpefeneHne 30H NOPaXXeHNs B MK-3, NMK-11,
pucKa 4pe3B”ryaii- pe3ynbTate UC, coymansHoro pucka. MoctpoenHne F/N MK-13, NMK-18
HAIX cUTyaumin avarpamm/l.
MHXeHepHo-
TeXHMYECKME MEPO- PeweHuns no UTM IFO. PeweHna no NTM npe,qunpe- MK-3, MK-11,
4 xaeHus YC. MeToanKun A48 OUEeHKM NocneacTsmi
NPUATUA rpaxaaH- o N MK-13, NK-18
o aBapuii Ha onacH X 06beKTax.
CKOIn 060poH~!
OLEeHKa XMMNYECKOI MporHosupoBaHue MacliTabos 3apaxeHuns AXOB.
06CTaHOBKM Npu 6 PacueTt rny6uH”! 30HM 3apaxxeHus. PacyeT nnowagm MK-3, NMK-11,
noctynneHun AXOB 30HM 3apaXkeHus. OnpeeneHne NPoLoMKMTENIbHOCTY MK-13, NMK-18
B aTMocdepy nopax<aroLLlero aencTauns.
N
OlieHKa yiLep60oB MeTo40M0rns oueHKM yuiepba. YUJ,epv6 ot YC. Bug™M
At A yuwep6a (B 3aBUCUMOCTM OT peLuaemMoit 3agayu, no
npwu ypess M yanH Ix o
MECTY W BPEMeHU OTHOCUTE/NIbHO BO3AEeNCTBYHOLLUX MK-3, NMK-11,
CUTyaumax Ha no- 10 o A
n (hakTOpOB, N0 06bEKTaM BO3AENCTBUSA; IKOHOMMYe- MK-13, NMK-18
TeHUManbHO onacH"Ix o o
CKUIA, coumanbHMIA, aKonornyeckume yuiep6bol oT aBa-
06bekTax
pun). MoctpoeHmne F/IG agnarpamm™:.
Mopafok ocyLecTs-
JIEHWNA 3KCNEPTU3bI MopAfoK ocyLlecTBIeHNA IKCNepTU3bl MPOMbILLIEH- MK-3, MNK-11,
6. o 2 o
NPOMbILL/IEHHOWA HOW 6e30nacHOCTH MK-13, NMK-18

6e3onacHocTU

7. Copgep>KaHue nabopaTOpHbIX 3aHATUI (ecnn NpPeaycCMOTPEHO y4e6HbIM MAaHOM).

Y4ebHbIM NaHOM MOATOTOBKW CMeLmManicToB no HanpasneHnto 18.05.01 «Xumuyeckas
TEXHONOMNA 3HEPrOHACILLEHH XX MaTepuanoB 1 U3LeNnil» He NpeayCMOTPEHO MpPOBeAeHWe na-
60paTopHbIX 3aHATMI No aucuunanHe b1.B.OJ1.7 «3kcnepTn3a 6e30MacHOCTU NPU MOMYYEHUMN,

XPaHEHUW W 3KCMyaTaL MM SHEPTOHACBILLEHHbIX MaTepuanos 1 U3aenuiis.

8 CamocTosTenbHasa paboTa crneymanmcTa

A A A A -
Ne Tem”l, BMMHOCMM”1e Ha CAMOCTOATENbHYHO Yace| ®opwma CPC* dopmupyem”le Komne
n/n paboTy TeHuUn

L OnacH"\le Npon3BoACTBEHH e 0OBEKTLI. VIsyuenme pe'fomeH’D'yEMOM v Ao MK-3, NK-11, NK-13,

6 NOMHUTENbHON NuTepaTypbl. OTBe-
Knaccugumkayms. n MK-18
Tbl Ha KOHTPONbH"1e BONPOCHI.
2 OnpegeneHune nokasaTteneli CTeneHn puc- Visyuenme pe'fOMQH’qyeMOM v Ao- MK-3, NMK-11, NK-13,
o o 18 NOMTHUTENbHOWN NUTEPaTypbl, Bbl-
Ka 4ypesBblyalHbIX CUTyaumnm MK-18
NOJIHEHWE PACYETHOTO 3aJaHus.
3 VIHXXeHepHO-TeXHMYeCKne MeponpuaTus W3yuerme pe'fOMEH’D'yEMOM v Ao MK-3, NMK-11, NK-13,
o . 6 NOMTHUTENbHON NUTEpaTypbl, Bbl-
rpaXkgaHcKoli 060poHu: MK-18
NOJIHEHWE PACYETHOTO 3afjaHuA.
4 OLeHKa XMMNYecKoi 06CTaHOBKM Mpu Visyuerive pe'fomeH’D'yEMOM v AO- MK-3, NK-11, NK-13,
6 NOMTHUTENbHON NUTEpaTypbl, Bbl-
noctynneHun AXOB B aTtmocthepy MK-18
NONTHEeHVe PacyYeTHOr0 3afaHus.

5. OueHKa yliep60B npu Ypesl4aiH X M3yueHune pekoMeHayeMOol 1 fjo-

o MK-3, MK-11, NK-13,
CUTYyauMsAX Ha MOTEHLMANBHO OMacH™TX 12 NOMTHUTENbHON NUTEpaTypbl, Bbl- NK-18
06beKTax NOJIHEHWE PACYETHOTO 3afjaHuA.

6. V3yyeHne peKOMEHAYEMOIA 1 f10-

MopAA0K OCYLLECTBNEHNS 3KCMNEepTU3bI

npom blLLINEHHOI 6e30MacHOCTM

* Mpum™MyaHue: B rpae «opma CPC» ykasblBatoTCA KOHKpeTHble hopmbl CPC A-nogro-
TOBKa K 1abopaTopHbIM paboTam ¥ 0hopM/ieH e 0TUETOB, BbINOMHEHE TUMOBOro pacyeTa, Ha-

6 NONHUTENbHON IMTepaTypbl, Bbl-
NO/IHEHWEe PacyeTHOro 3afaHus.

MK-3, MK-11, NK-13,
MK-18



nucaHue pecepaTa, BbIMOMHEHWE pacyeTHO-TPatiMUYecKoro U AOMAaLUHEro 3afaHus 1 T.Nn.), Bbl-
NoAHsieMble CTYAEHTOM MO Ka>KAOMY pasfeny AUCUAMINHGI.

9. Wcnonb3oBaHue peliTUHIOBOM CUCTEMbI OLLEHKWN 3HAHWIA.

Mpn oueHKe pe3y/nbTaTOB AEATENIbHOCTM CTYAEHTOB B paMkax aucuunauHel 61.B.04.7
«3JKcnepTm3a 6e30MacHOCTM NPU MOMYYEHUN, XPAHEHUN W 3KCMayaTauunm 3HeproHacbIWeHHbIX
mMaTepuanoB M W3LeNuii» MUCNoMb3yeTcs PeTUHIoBas CUCTEMA OLEHKM 3HAHWIA MarncTpoB Ha
OCHOBaHUN «IM0N0XeHNA 0 6aNNIbHO-PETUHIOBOM CUCTEME OLEHKMN 3HAHUIA U obecnevyeHnn Ka-
4yecTBa y4ebHOro npowecca.

PeliTUHroBas OLeHKa CTYAeHTOB (POPMMPYeTCA Ha OCHOBaHWUW TEKYLLEro U MPOMEXYTOY-
HOro KOHTPONS.

Mpyn 13yyeHUN yKazaHHOW AWUCLUNINHBI NpeaycMaTpuBaeTcs BbINOAHeHWE 4 KOMMIeKC-
HMX 3afaHuii B X0e N1abopaTopHbIX 3aHATUM, HanucaHWs 04HOro pedepara, BbINONHEHUS ABYX
pacyeTHMNX 3afjaHuiA, NPUHATUA yyacTus B 18 yacax NeKUMOHHMXX 3aHATMAX U B 54 yacax camo-
CTOATENbHON PaboThbl.

MUuHUManbHOe 3HayeHue TeKyLero peiTuHra He MeHee 60 6annoB (Mpu ycnosum, 4To
BbIMOJIHEHbI BCE KOHTPO/IbHbIE TOUKM), MaKCUMasibHOe 3HaveHue - 100 6annos.

Mocne OKOHYaHWsA cemecTpa CTyAeHT, HabpaBLiuii MeHee 60 6annoB, cuMTaeTca Heycne-

BalOLLNM.

OLeHOuHbIE CcpeacTBa 1Kon-so 1 Min, 6annos 1Max, 6annos
cemecTpA

KoHTponbHas paboTa 3 35 50

PacueTHoe 3agaHue 1 25 50

WToro: 60 100

Bo3MoXXHa gononHuTeNbHas chada (nepecgaya) KOHTPOIbHbIX TOUYEK B AOMONHUTENIbHbIE
CPOKW, COr/flacoBaHHble C eKaHaToM.

3ayeT cumTaeTca cAaHHbIM, €CnM CTyAeHT Habpan He MeHee 60 6annoB, B NMPOTUBHOM
cnyyae yyeOHbIi NnaH 40 AUCUMNNMHE He BbINOMHEH. HTepBan 6annoB penTUHra npuBeaeH B
Tabnuue.

O6Lasn oueHKa No AMCUMUNANHE NO YeTbipexbanbHOW CUCTEME BbICTaBASETCA COrnacHoO

VIHTepBan 6annoB pernTUHra OueHka
0< Kmyie <60 «HeypaoBneTBopuTENbHO» (2)
60< Kme <73 «Y[10BNeTBOPUTENBbHO» (3)
74< Kaye <87 «Xopowwo» (4)
88< <100 «OTnYHO» (5)

10. OueHOoYHble cpecTBa 415 TeKyLero KOHTPO/A yCcrneBaeMocTW, NPOMe>KYyTOYHOW aT-
TecTauum no nToram OCBOEHUS AUCLMUMNHBI
OUEHOYHbIe CpefcTBa A/ MPOBEAEHUS TeKYLero KOHTPONS YCNeBaeMoCTU, MPOMeXy-
TOYHOI aTTecTaymm 06yYaloLMXCH M UTOroBol (rocyAapCTBEHHONM MTOrOBOM) aTTecTaumm pas-
pabaTbiBalOTCA COrNACHO MONOXEHNIO O POHAAX OLEHOYHbIX CPeACTB, PacCcMaTpMBalOTCH Kak
coCTaBHas 4yacTb paboyein nporpaMmbl U 0YOPMAAIOTCS OTAE/bHBIM LOKYMEHTOM.



n. YuyebHO-MeTOoaMYecKoe U MHGopMaLMOHHOe obecneveHre AUCLUNINHBL (MOAYNA)

11.1 OcHoBHa#da nuTepa lypa

Mpu M3yYeHUU AUCUUNANHBI «IDKCNepTM3a 6e30MacHOCTM MPW MOAYYEHUUN, XPAHEHUU U
3KCMAyaTauyum 3HEepProHachiLeHHbIX MaTepuUanoB U U3feNnii» B KAYeCTBE OCHOBHbIX UCTOYHUKOB

OCHOBHbIe UCTOYHUKN UHDOpMaL UK

A.B. bniom. A.A. ink. B.M. Amutpues n ap. NMpupogHblie n
TeXHOreHHble KaTacTpo(1l)bl; ncropus. usuka,
WHMOPMALMOHHbIE TEXHONOITUN B NPOrHO3UpoMaHuu ;ydyebHoe
noco6ue ; 8 2 4. [INeKTPOHHbIN pecypc] : yye6. nocobue —
3NeKTpoH, gaH. — Tam6oB : W3patenbctBo ®IrBOY BrtO
«TITY». 2015. - 4. I -79 c.

KawTaHoB B. A. . MegBeges A. . Teopus najcxunocTu
C.IOXKHbIX CUCTEM [3neKrpovHbliA pec)'pc] — ONEeKTPOH, AaH.
— Mocksa: dusmaTnut. 2010 - 607 c.

b 13-407-01 EpauHble npaBuna 6€30NacHOCTU MPU B3PbIBHbIX
pa6oTax [DNeKTPOHHBbIN pecypc]

Nell6-d3 degepanbnbnl 3aKOH «0
6esonacuoc! 1 onacHbIX
|3nek'rpoHHi pec\pc

11.2 JononHUTEeNbHAA nwicpaTtypa

NPOMbILLNEHHO

NnpPpon3BOACTBEHHbIX 06bEKIroB»

Kon-Bo 3K3.
3BC «YHuBepcuTeTcKas 6ubnmoteka OHNamH»
httD;/7bibliocliib.m/indcx.DliD?Daiie=book view red&b
ook id=444632 pocTyn 13 NO60A TOUYKN UHTEPHET

nocne peructpauuu c 1P agpecos KHUTY

OBC «YHuBepcuTeTckas 6ubnmoreka OHNaliH»
httD;//biblioclubTTi/index.DIliD“'Daae=book view red&b
ook id”~68415 pocTtyn u3 N60A TOUKM MHTEOHET nocne
peructpauyumn ¢ 1P agpecos KHUTY
http://www.consultant.ru/docuiTient/cons doc LAW 3
2174/
[OCTYN M3 N06OK TOUKN UHTEpPHET
littp:"www.consultant.ru/document/cons doc LAW 15
234/

[OCTYN M3 NIO60A TOUKN UHTEepHeT

B kauyecTBe OONONTHNTENbHbLIX UCTOYHUKOB Mchopmau,vm, PEKOMEHAYETCA WUCNO/b30BaTh

CNeAyoLW Y UTepaTypy:

LONoNHUTEeNbHbIE UCTOYHUKN UH(OpMaL MK Kon-Bo 3Ka3.
POCT P 12.3.047-2012 CucTema cTaHAapToB 6e3onacHoOCcTu Mpo([)eccnoHanbHbie CNPaBOYHbIe CUCTEMbI
Tpyga (CCBT). TMoxapHaa 6e3omacitOCcTb TEeXHONOTNYECKUX «TexakcnepT»
npoireccoB. O6un.me TpeboBaHUA. MeTogbl KOHTpONSA http://docs.cntd.ru/document/1200103505

[3nekTpoHHbIW pcc_\pc]

BetowkuH A. I Hopmarusuoc wn
6esonacHocTu KU3HEACATCNbMNOCIN:
nocobue
6esonacHocTwn

I B 2 4.

XU3Hcaca Tc.ibnoci H [OneKTpoHHLIA pecypc]

ICXNUUYCCKOC 06CCHCUYCHMUC
X'4eb6no-HpaKTUYeCcKocC
Y. 2. NHXeHepHO-TexHMYeckoe obecneyeHwue S

[OCTYN M3 NGO TOUKN UHTEPHET
OBC «YHuBepcuTeTcKas 6ubnnoteka OHNamH»
httD://biblioclub.ru/index.DhD'."Daae=book&id=46649
poctyn u3 nw60A TOYKM WHTepHeT nocne

— pernctpauumn ¢ IP agpecos KHUTY

3neKTpoH, gaH. — MocKna-fk).:ioi ga. UHdpa-UHxeHepua, 2017 -

053 c.

11.3 O1eKTPOHHbIE UCTOYHUKN UH(OpPMaLLUK

|_|pl/l NM3yd4yeHnm gncunnianHbl «3KcnepT|/|3a 6e3onacHoCTKU npn nonyvyeHunn, XxpaHeHnm n
JKcnayatauymm sHEProHacblWeHHbIX MaTepmnanos I/I3,CI|EI'II/II7I>> B Ka4e€CTBE 3JIEKTPOHHLIX

MCTOYHUNKOB

© 0N OA W ©Op

10.

MHpopMaLnKn, PEKOMEHAYETCA UCMNOMNb30BATb ClefyoWwmne NCTOUHUKNY;
«YHunBepcuteTckaa 6ubnmnoteka OHnaliH» - Pexxum goctyna: http://biblioclub.ru/
«Znanium.com» - Pexwum goctyna: http://znanium.com/

«HOpaint» - Pexum goctyna: https://biblio-oniine.ru/

«PYKOHT» - Pexum pgoctyna:http://rucont.ru

«IPRbooks» - Pexwum poctyna:1lUp:/A\ny\y.iprbookshop.ru

«JlaHb» - Pexum goctyna:1lllp://e.lanbook.com/books/

3BC «KHura®oHpg» - Pexum goctyna:y/w\y.knigafund.ru

3BC «bubnuoTex» - Pexum goctyna:https://kstu.bibliotech.ru

KoHcynbTaHuTMAOC - Pexxum goctyna: http://www.consultant.ru/

ONeKTPOHHbIA (hOHA NPaBOBOW M HOPMATUBHO-TEXHUYECKON AOKYMEHTaLnu - Pexum

9b6C
3bC
3BC
9B6C
9B6C
3BC

poctyna: http://docs.cntd.ru/

11. 3NeKTPOHHbIN Kara_nor YHUL KHUTY - Pexum goctyna http://ruslan.kstu.ru/
1*Ear;rA/l*Hoe rocyanpc;)»1(()|Joe etonxunHoe
OBP/I30BATE;1eH bl ¥ [ 1bXXA611/E./1'aCIETO
CornacoBaHo: /  OKPMOBAAUAX'
«KA3AHCKNI UN<?C:NKAOAATT JIbCKHIA
3aB. CEeKTopom OKY® TEXBBAYN1UECKL1/A>»/B111>CyTET» yCO}'IbLI'EBa n.n.
yliepHrf-~ayuHblii1

MHPYPT auWyHHbIA LEHT p


http://www.consultant.ru/docuiTient/cons
http://www.consultant.ru/document/cons
http://docs.cntd.ru/document/1200103505
http://biblioclub.ru/
http://znanium.com/
https://biblio-oniine.ru/
http://rucont.ru
https://kstu.bibliotech.ru
http://www.consultant.ru/
http://docs.cntd.ru/
http://ruslan.kstu.ru/

12. MaTepuranbHO-TeXHUYECKoe obecneyeHne AUCLUNIUHBL (MOLYNS)

B KauecTBe MaTepuasibHO-TEXHMYECKOr0 06ecneyeHns AMCUMNANHBbI MOTYT ObITb
NCMO0/1b30BaHbI:

- KOMMEKT 3/1eKTPOHHbIX Mpe3eHTaumi/cnangos,

- ayAUTopUS, OCHaLLleHHas Mpe3eHTaLMOHHOM TeXHNKONM (NPOEKTOpP, 3KPaH, KOM-
NbOTEP/HOYTOYK).

13. O6pasoBaTe/ibHble TEXHO0MNN

3 o6wero Konmyectsa ayauTOPHbLIX 3aHATMIA B 06beme 54 4acOoB B MHTEPaKTMBHOW
thopme nposoamTcA 10 yacoB. Y enbHbll 06bEM 3aHATUIA B UHTEPAKTUBHOW pOpMe cocTaBnseT
npumepHo 20 %.

B xofe nposefeHUs ayAUTOPHbLIX 3aHATUI NPUMEHAIOTCA pas/iMyHble 06pa3oBaTe/ibHble
TEXHO/I0TMK, B TOM YuUC/e:

1 TpobnemHoe 06yyeHue - CTUMY/MPOBaHME K CaMOCTOATE/IbHOMY MPUOBPETEHUIO
3HaHWI, HEOBXOANMAMIX ANA PeLleHUs KOHKPETHOW Npobnembl.

2.  KOHTeKcTHOe 06yYeHMe - MOTMBALMA K YCBOEHUIO 3HAHUI MyTeM BbISB/EHUS CBA-
3eli MeXay KOHKPETHbIM 3HaHWEM 1 ero NPUMEHEHVEM.

3. OO6yueHMe Ha OCHOBe OMbITa - aKTMBU3aLUA NO3HABATe/IbHOW AeATeNIbHOCTH 3a CUeT
accoumaumy n CO6CTBEHHOIO OMbITa C NPeAMETOM U3YUeHUS.

4. VIH(opMaLUNOHHbIe TEXHONIOTUKN - 0BYyYeHMe B 3/1eKTPOHHOW 06pa3oBaTeNibHOM cpe-
[e C Uenblo pacluMpeHus foctyna K obpa3oBaTeflbHbIM pecypcam, YBefIMYeHUs KOHTaKTHOro
B3aUMOLENCTBUA C NpenofaBaTenemM, NOCTPOEHNUS WHAWBUAYAbHbLIX TPAeKTOPWIA NOATOTOBKA Y
06BEKTUBHOIO KOHTPO/A Y MOHUTOPUHIA 3HAHUIA CTYJEHTOB.



Nuct nepeyTtBepxaeHnsa paboyein nporpaMmmel

Pabouyas nporpamma no gucuunamHe 61.B.OM.7 «3kcnepTnsa 6e30MacHOCTY Npv Nony-
YEHUW, XPaHEHUN N IKCNAyaTaLMmn 3HEPTrOHACHILLEHHbIX MaTEPUaNiOB U N3LeNNiA» NepecMoTpeHa

Ne [ata nepeytBepXaeHus Havume wn3- Haiuvuve uns-  [Mognucb Mopgnuck 3a- [loagnuchk Ha-

n/m PN MeHeHWiA MeHeHUI B paspaboTuvMka BeayHLLEro YasibHMKa
(npoTokon  3acegaHusi  (eCTb/HET) cnucke nute-  PI Kadheapor yML,
Kadegpbl Noe 0120 ) paTypbl

(ecTb/HeT)



