MwuHncTepcTBO 06pa3oBaHus 1 Haykn Poccuinickoin depepaummn
depnepanbHOe rocyapcTBeHHOe OKOAKeTHOe 06pa3oBaTe/lbHOe yUpexaeHue
BbICLLEr0 06pa30BaHuA
«KasaHCKM HauMOHaNbHbI NCCnefoBaTeNbCKUA TEXHONOTNYECKNIA YHUBEPCUTET»
(®r60Y BO KHUTY)

YTBEPX>XJAKO

MpopekTtop no YP

A. B. bypmucTpos
« » 20 T.

PABEOYAA MPOIMPAMMA

Mo gucumnnmHe 61.B.0[.7 SkcnepTn3a 6€30NacCHOCTM NpY NONYYEHUN,
XPaHeHUU 1 aKcnayaTalnmn aHeproHachILLeHHbIX MaTepuasnos u
n3gennii
CneymanbHOCTb 18.05.01 «XmnMmnyeckaa TeXHOIOMNA 3HEeProHachbILLeHHbIX
MaTepuanoB 1 N3nenniny»
Cneynanunsauus No 1 «XMMMYecKas TEXHONOTUA OpPraHNYecKnX COefMHEHWI
azoTay;

No 2 «XuMunUeckass TEXHOMOIrMSA MOAUMEPHbIX KOMMO3WLUWIA, Mo-
POXOB W TBEPAbIX PAKETHbLIX TOMIUBY;

No 3 «TexHONOrns aHeProHachILLEHHbIX MAaTEPUASIOB 1 U3AENNIA»;

Ne 4 «TexHoNnorns NMPOTEXHUYECKNX CPECTB;

Ne5 ABTOMATU3NPOBaHHOE MPOU3BOLCTBO XUMUYECKUX

npegnpuaTnin
Keanutmnkauns (cteneHb) VH>xeHep
BbINMYCKHMKA
dopma 06yyeHus OYHAHA
WNHCTUTYT, (hakynbTeT VHXEeHEepHbI XUMUKO-TEXHOTOTUYECKNIA MHCTUTYT, PaKynbTeT
3KO0N0rnYecKom, TEXHOMOTMYECKOW U MHPOPMALIMOHHO
6e30MacHoOCTM
Kaepapa - pazpaboTunk O6opyaoBaHue XMMUYECKMX 3aBO0B
paboyeit nporpammbl
Kypc, cemecTtp 5 kypc, (A) cemecTp
Yacbl 3ayeTHble
eANHNLbI
Nekuyunn 18 0,5
lMpakTuyecKne 3aHATUA 36 1,0
CemMuMHapCcKue 3aHATUSA
NabopaTopHble 3aHATUSA
CamocToATeNlbHaa paboTa 54 15
dopma aTTectaymu 3aver
Bcero 108

Ka3saHb, 2017 T.



Pabouas nporpamMma cocTaB/ieHa ¢ y4eToM TpeboBaHUn defepanbHOro rocyAapCcTBEHHOMO
ob6pasoBaTenbHOro cTtaHgapTa Bbicllero obpasoBaHusa Nell76 ot 12.09.2016 no HanpaBfieHUIO
noAroToBkn (cneyuansHoctn) - 18.05.01 «XuMmMuyeckasds TEXHONOMUA ISHEProHACHILEHHbIX
MaTepnanoB U U3JeNnin», Ha OCHOBaHMM Y4ebHOro nnaHa Habopa obyvarowmxca 20 / i 9.7

Twunosas nporpaMMa no AUCLUMNINHE - OTCYTCTBYET
Pa3paboTumK nporpammbl

[JoueHT Ka. 0X3 / P.M. XycanHos
(N. O. damunmna)

Pabouasi nporpaMmmMa paccMoTpeHa 1 006peHa Ha 3acegaHunn Kadeapbl 0X 3
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YTBEPXAEHO

MpoTokon 3acefaHuna metoguyeckon komumceum UXTWU ot /Y [/ 20/?rNe 3d>

Mpeacepatens KOMUccUM npogeccop B 4. basotos
(ncijMinb) N O damunnus)
HavanbHuk Y ML J1. A Kurtaesa

N O damnnus)



1. Uenwn ocBOEHUA ANCLUNNUHBI

Lienbto npenogaBaHns AUCLUNANHBI «DKCNepTn3a 6e30MacHOCTM NpU NOAYyYeHUU, XpaHe-
HUW 1 3KCNNyaTauMn 3HEPrOHACbILLEHHbIX MaTepuanoB v U3gennii» ABNSeTCA N3yYeHne CTyAeH-
TamMu TpeboBaHWI MPOMbILLIEHHON 6€30MacHOCTM, NpPeabsABASEMbIM K OMNacHbIM MPOU3BOACT-
BEHHbIM 00beKTaM; KOMMAeKca B3aMMOCBSI3aHHbIX OPraHM3auMOHHbIX U TEXHUYECKUX Mepo-
NPUSATUIA, OCYLLECTBNASEMbIX OpraHu3auunein, 3KCNAyaTUPYHOLLEA ONacHble MPOM3BOACTBEHHbIE
06beKTbl, B Lensx npefynpexaeHns aBapuid U MHLUMAEHTOB Ha OMAaCHbIX MPOW3BOACTBEHHbIX
06bekTax, N0KanM3auMm U NUKBMAALMN NOCNEACTBUIA TaKUX aBapuil; onpeaeneHne COOTBETCT-
BMS 0OBHEKTOB 3KCNEPTU3bl MPOMBbILLIIEHHOM 6e30NacHOCTK, NPeAbABASEMbIM K HAM TpeboBaHM-
SIM MPOMbILLIEHHO 6e30NaCcHOCTMN.

2. MecTo gucumnnnuel B cTpykType OOMBO

Oucumnnuia 61.B.04.7 «9KcnepTn3a 6e30NaCHOCTU MPU NOMYYEHWUU, XPAHEHUN U 3KC-
nayatauum 3HeproHacbllWEHHbIX MaTepuanoB M W3AeNnii» OTHOCMTCA K BapuaTWBHON vacTu
06d3aTenbHbIX gucumnanH ymukna OOIM cneynanusaymm Ne 5 «ABTOMATU3NPOBaHHOE NMPOM3BOS-
CTBO XMMWYECKUX MpPeanpusatuii» u (opMupyeT y CTYAEHTOB MO HanpaB/ieHUK0 MOArOTOBKU
18.05.01 «XuMMYecKasi TEXHONOINS 3HEPrOHACbILEHHbIX MaTepuanoB U U3aennin» Habop crne-
UManbHbIX 3HaHWM W  KOMMNETeHUWWA, HeoOXOAUMbIX [ANA  BbINOSHEHUA MNPOU3BOACTBEHHO-
TEXHONOrMYEeCcKoro, opraHn3aLMoHHO-yNpaBleH4YecKoro, Hay4Ho-1ucce0BaTe/IbCKOro, NpPoeKT-
HOro, 3KCNEepPTHOro BMAa AeATe/IbHOCTH.

[ns ycnewHoro ocsoeHua gucumnnauHbl b1.B.OO.7 «3kcnepTusa 6e3onacHoOCTU npu
NONYYEHUW, XpPaHEHUMN N 3KCMyaTauum 3HEProHaCbILeHHbIX MaTepuanos v U3LeNnin» cneyma-
JINCT NO HanpaeneHnw noarotoskn 18.05.01 «XumMmyeckas TEXHOMNOTMSA 3HEProHachbllWEeHHbIX
maTepuasnoB 1 U3LeNNin» LO/MKEH 0CBOUTbL MaTepuan npewecTBYOWUX AUCLUNINH:

OcBoeHMe anCUUNANHbLI NpeanonaraetT n3yyvyeHne JUCLUNINH:

bl.6.25.4 - MMpombllwneHHas 6e30MacHOCTb

B1B.0/4.9.1 - Teopusi, CBOINCTBA U NPUMEHEHMWNE 3HEPTOHACHILLEHHbIX MaTepnanoB

£1.B.0/4.9.3 - OCHOBbI TEXHOJ/IOTMN 3HEPrOHACLILWEHHbIX MaTepunasnos

B2.M.1 - NMpon3BoAcTBeEHHAsA npakTuKa (NpakTuKa no nosyyv4eHno NpodeccnoHasbHbIX yMe-
HWIA 1 oNbiTa NPOYPECCUOHANBbHON AeATENbHOCTN);

3HaHUS, NOMyYeHHbIE MPX N3yUeHUn ancunnanHbl 61.B.0[.7 «3kcnepTnsa 6€30MacHOCTM
npv NONYYEHUU, XPaHEHUMN N IKCNyaTaLum 3HEProHaChILeHHbIX MaTePManos v U3JeNNin» Mo-
ryT 6bITb UCNONb30BaHbl MPX NPOXOXAEHUN SUCUUNINH:

B2.H. 1 - Hay4Ho uccnegoBatenbckas paboTa;

B2..2 - MpegannaomHasa npakTnka

no HanpaeneHuto nogrotoekn 18.05.01 «Xumunyeckas TeXHONOTNA 3HEPTOHACHILLEHHbIX
MaTepuanoB U N3Qenniny

3. KomneTeHuun obydyatowerocs, hopMmumpyemMble Bpe3ynbTaTe 0CBOEHUA AUCUUNIUHBI

e MK-3 - crnoco6HOCTbIO A06MBaTLCA COGNIOAEHWA HOPM OXpaHbl TpyAa, NpaBua TEeXHUKWU
6e30nacHOCTWN, NPOM3BOACTBEHHONW CaHMTapMM U NOXXapHOI 6e3onacHOCTU Ha paboyem Mmec-
Te;

e TK-11 - cnOCOGHOCTHIO MPUMEHATbL COBPEMEHHbIE METOAbI UCCNeA0BaHUSA, NPOBOANTL CTaH-
JapTHble N cepTUUKaLNOHHbIE UCNbITAHUA MaTepuanos, M3LeNA N TEXHONOTMYECKMX NpPo-
LleccoB;

e [K-13 - cNOCO6GHOCTLIO K HanucaHWio OTYETOB, petepatoB, Nyo6AMKauuini u Ny6ANYHbLIX 006-
CY)XAeHWI, (GopMynupoBaTb NpakTUYeCKne peKoMeHAaLmm rno MCnosib30BaHUI0 pe3ynbTaToB
HayU4HbIX UCCef0BaHNA;



e [1K-18 - rOoTOBHOCTbIO B COCTaBe rpynnbl NPOBOAUTbL 3KCMNEPTMU3Y MPOUCLIECTBUI C yYacTUeM
3HEProHachbllWeHHbIX MaTepnanos v U3LeNNiA.

B pe3ynbTaTe 0CBOEHUS AUCLUNIVNHbBI 00yYalOLWLNIACA AONKEH:

3HaTb:

a) HOPMATUBHYIO [OKYMEHTAUWUI0, pernameHTUPYHOLLY [eATe/NbHOCTb ONacHbIX MPous3-
BOLCTBEHHbIX 06BEKTOB

0) MeTOoAbl KaYeCTBEHHOrO W KOJIMYECTBEHHOrO aHann3a 0co60 ONacHbIX, OMacHbIX W
BPeLHbIX aHTPOMOreHHbIX (PaKTOpOB;

B) Hay4Hble OCHOBbI W OpraHM3aunoHHble Mepbl IMKBUAALUN NOCNeLCTBUIA aBapuid, KaTa-
CTPO(), CTUXUIAHLIX BEACTBUI U APYTUX Ype3BblYaliHbIX CUTYaLWiA;

) OCHOBHbIe MPUHLMMbI OpPraHn3aunmy nNpon3BoACcTBa U cneuunguyeckne TpeboBaHns, Co-
610 jeHne KOTOopbIX HEO6X04MMO NpPY MPOEKTUPOBAHUWN W 3KCMyaTauuum NPou3BOACTB 3HEPro-
HacCblLLeHHbIX MaTepuanos v U3LENNii;

[) CBOWCTBa Y NPOMbILLIIEHHYIO TEXHOJIOTUIO 3HEProHACbIWEHHbIX MaTepuanos 1 ee ar-
napatypHoe oopmieHue.

YMeTb:

a) onpefennTb BEPOATHOCTb BO3HWKHOBEHUS YC Mpu NonyyvyeHUMU, XpaHeHUM 1 aKcnnya-
TalMmn 3HeproHachbIWeHHbIX MaTepuanos v U3LeNui;

0) paccumTaTb COLManbHbIA PUCK U MaTepuanbHblii yulepd npy BOZHUKHOBeHUN YC;

B) paspaboTaTb MEpPONPMATUA NO CHWDKEHUIO BO3feicTBua UC Ha OKpyXawuwylo cpegy
Npu NOMlyYEHUMN, XPaHeHUN 1 3KCNyaTaLMn 3HEPTrOHACHILLEHHbIX MaTepUanos 1 U3Lenuni

BnageTsb:

a) metogmkKamn cbopa, 06paboTKM M NpeacTaBNeHUs MHPOPMALUN TEXHUYECKOTo Xapak-
Tepa;

6) MeTOAMKOIM pacyeTa nopaxawulux (HakTopoB (TEMJ0BOE W3Ny4YeHUEe, M30bITOYHOE
[aB/ieHNe) 1 rpaHuL, pacnpocTpaHeHUs nNpu BO3HUKHOBeHMM YC.

B) METOAMKOWN pacuyeTa COUMANbHOrO puUcka v mMaTepuanbHOro yuiep6a npu BO3HUKHOBE-
Hun UC;

r) MeTofaMu WMCMNoNb30BaHWA COBPEMEHHbIX KOMMbIOTEPHbIX TEXHONMOTWWA AN pacyeTta
CBOWCTB B3pbIBYATbIX BELLECTB, NPOLECCOB FOPEHUSA U feToHaL K,

[) npremMamu LeiACTBUIA B Ype3BblvaliHbIX CUTYaLUAX.

4. CTpyKTypa n cogep>kaHue gucunnnuHel 61.B.OM.7 «3kcnepTusa 6e30MacHOCTA Npu no-
NYYEHUWN. XPaHEHUW W IKCMAyaTauumn 3HeproHachILEeHHbIX MaTepuanoB N U3genuii»
O6bwasa Tpy[0eMKOCTb AUCUUMNHBI COCTaBnAeT 3 3a4eTHbIX efuHnubl, 108 yacos.

Buabl yuebHoli paboThbl (B Yacax) OLieHONHbIE Cpef-

No & CemuHap CTBa N4 nNpoBeje-
. Nabopa-
n/ Pasgen gucumnnvHel i Nexuys (MpakTu- TODHBIE cpC HUSA NPOMEXYTOY-
n i 4 yeckoe agom HOI aTTecTaumu no
3aHATUE) P pasgenam
o He npe- PacueTHas pa6oTa.
nacHble MPOW3BOACTBEHHbIE 06b-

1 A 2 2 ZycMmoT- 6 KoHTponbHasa pa-
eKTbl. Knaccugukaums. DeHo 6oTa
OnpefeneHrie Nokasarteneii cTene- He npe- PacyerHas pacora.

2. PeA . o A 4 12 [JycmoT- 18 KoHTponbHas pa-
HY pUCKa Ype3BbUaliHbIX CUTYaLMIA DeHO 60Ta
VIHXeHepHO-TEXHNYECKME Mepo- He npe- PacyerHas pagora.

3 P o P A 2 4 ZycMmoT- 6 KoHTponbHas pa-
NPUATUA rPaXAHCKON 060POHbI DEHO 6oTa

4. OueHKa XMMUYeCKO 06CTaHOBKU A 2 6 He nipe- 6 PacueTHas paboTa.



npu noctynneHns AXOB B aTmo-

chepy

OueHKa yLLep60B npu upessbuaii-
HbIX CUTYaUMsX Ha NOTEHLMaNIbHO
onacHbIX 06beKTax
PaspaboTka MeponpusThii N0 CHU-
YKEHMIO PUCKA U CMATYEHNIO NO-
CNeSCTBUiA Upe3BbUaliHbIX CUTYa-
umid. MoBbLUEHNE YCTORYNBOCTH
(hYHKUMOHNPOBaHUA 06BEKTOB B

yc

A

A

[LlycmoT-
pero
He npe-
10 JycmoT- 12
peHo

He npe-
2 [yCMOT- 6
peHo

dopma aTTecTaumm

KoHTponbHas pa-
6oTa

PacueTHas paboTa.
KoHTponbHasa pa-
6oTa

Pacueluas pabora.
KoHTponbHas pa-
60T1a

3auer

5. Copgep>kaHue NeKUNOHHbIX 3aHATUIA N0 TemMaM C yKazaHueM (POPMUPYeMblX KOMMETEeH-

= |

LA,
Pasgen gucumn-
NHBI

OnacHsble npo-
M3BOACTBEHHbIE
06bekTbl. Knac-
cuthukaums.
OnpegenexHve
nokasarenei
CTerneHu pucka
upe3BblYaiHbIX
cUTyauwmi
VHXeHepHo-
TEXHUYeCKMe
MepOonpUATUS
rpaxaaHcKoi
060pOHBbI
OueHKa X1UMu-
yeckoi 06cTa-
HOBKW NPMU 110-
CTYyLLUEHUM
AXOB B atmo-
chepy_
OueHKa yuiep-
608 npn ypes-
BblYaHbIX CK-
Tyauusx Ha no-
TeHUWaIbHO
0MacHbIX 06bek-
Tax

Mopsgok ocy-
LLieCTBNEHMSA
3KCMepTusbl
MPOMBIMLLEHHOM
6esonacHocT

Ya-
Chl

Tema nekumoH-
HOro 3aHATUA

OnacHble npo-
N3BOLCTBEHHbIE
06bekTbl. Knac-
cutukaums.
Onpegenexve
rokasartenei
CTeneHu pucka
upe3BblYaiHbIX
cUTyauui
VIHXeHepHo-
TeXHUYeCKNe
MeponpuATUS
rpaxgaHcKoii
060pOHbI
OueHKa xumu-
Yeckoli 06cTa-
HOBKW NpW 110~
CTYLLUEHUM
AXOB B atmo-
Cpy

OueHKa yLep-
60B 1pw ypes-
BblYaHbIX CK-
Tyaumsx Ha
NoTeHUMabHO
0MacHbIX 06b-
eKTax
Mopsgok ocy-
LLieCTBNEHMA
3KCMepTU3bI
MPOMbIMNLLIEHHON
6e3onacHoCcTU

KpaTkoe cogepxaHue

OCHOBHbIe MOHATMS MPOMbILLIEHHOW 6e3onacHocT OHO.
OCHOBHble Harmpas/neHnst 06ecreyeHrss MPOMbILLIEHHO
6esonacHoct OHO. [MpaBoBas OCHOBA MPOMbLULLIEHHOMN
6e3onacHoct OHO

KayecTBeHHbIe 1 KONMYeCTBEHHbIE METO/bI aHaNN3a puc-
Ka. OnpefieneHve 30H NOPaXKeH!s, CoLMaIbHOMO pucKa.
OueHKa cocTosAHUsA paboT Mo NPesynpeXxAeHno YpesBbl-
YaliHbIX CUTYaLMid M FTOTOBHOCTb K /INKBUAALMMN YPE3BbI-
YaiiHbIX CUTYyaLmii

MpaBoBble 0CHOBLI pa3paboTkm UTM FTOYC. PeleHuns no
WUTM 0. PelueHus no UTM npeaynpexaeHuns YC. Me-
TOAMKMN NS OLEHKW NOCNeACTBUIA aBapyil Ha ONaCcHbIX
06beKTax.

HporHosupoBaHue MacluTaboB 3apaxeHns AXOB

O6LMe NoNoXeHWs NO OLeHKe yilepba. Yiuep6 ot YC.
MeTogonorus oueHkm yulepba. Bugbl yulep6a (B 3aBucu-
MOCTV OT peLLaeMoii 3a4a4m, HO MeCTy W BPEMEHM OTHO-
CUTE/bHO BO3AEMCTBYHOLMX (haKTopoB, N0 06beKTaM BO3-
[leCTBUSA; 3KOHOMUYECKWIA, COLMa/IbHBINA, 3KONOrMYecKme
yuiep6bl OT aBapuu.

MpoBeeHne roc.akcnepTusbl.

dopmupye-
Mble KOMe-
TeHLUK

HK-3, HK-11,
HK-13, HK-18

HK-3, HK-11,
HK-13, HK-18

HK-3, HK-11,
HK-13, HK-18

HK-3, HK-11,
HK-13, HK-18

HK-3, HK-11,
HK-13, HK-18

MK-3, MK-11,
MK-13, MNMK-18

6. Copep>XaHune CeMUHAPCKMX, NPaKTUYECKNX 3aHATUI (nabopaTOpHOro NpakTUKymMa)

Y4ebHbIM NnaHoM HanpaBneHus noarotosky 18.05.01 «Xumuyeckas TeXHONOIUSA IHep-
FOHaCbILEHHbIX MaTepnanos v U3LeNnin» nNpefyCcMOTPEHO MPOBeAeHUS NPaKTUYECKUX 3aHATUN
no amcunnnmHe 61.B.0O[].7_«3KcnepTu3a 6€30MaCHOCTA NPU NONYYEHUU, XPAHEHUWN N 3KCMya-
Taluy 3HeProHacbILEHHbIX MaTepuanoB 1N N3LeNnNiiy».
Llenb npoBefeHUs NPaKTUYECKMUX 3aHATUIN OCBOEHWE N MPUMEHEHNE TeOpeTUYECKMX 3Ha-
HWII N0 06ECMEeYEHNID 3aLLMLEHHOCTN KPUTUYECKN BaXKHbIX [N HaLMOHa/NbHON 6e30MacHOCTU
06BLEKTOB MH(PACTPYKTYPbl M HaceseHUs CTpaHbl OT Yrpo3 TEXHOreHHOro, NPUPOLHOro xapak-
Tepa v TEPPOPUCTUYECKMUX NPOSBIEHWIA.



No

Pasfen aucumnnu-

Tema ceMnHapa, NPaKTUYECKOro 3aHATUSA, naﬁopa-

dopmupyemble

Yacbl
mn Hbl TOPHOro NpaKkTuKyMa KOMMeTeHL MK
OnacHble Npoun3Bof- OCHOBHble MOHATMA MPOMbILLIEHHON 6€30MacHOCTM
MK-3, NK-11,
CTBEHHbIE 0OBEKTBI. 2 OMNO. OcHoBHblE HanpasfeHUs o06ecrneyeHUs npo-
o MK-13, MNMK-18
Knaccugpmkauus. MbILLIEHHOI 6e3onacHocTn OO
OnpefieneHvie noka- OnpefieneHne BEPOATHOCTY BO3HUKHOBEHWSA aBapuil-
3aTenei cTeneHu 12 HoI cnTyaumm, UC. OnpegeneHue 30H NOPaXeHNs B MK-3, MNK-11,
p1CKa Ype3Bbuaii- pesynbTtate UC, coumanbHoro pucka. MocrpoeHne F/N - MK-13, MK-18
HbIX CUTyaLWii Jvarpammb|.
VIHXeHepHo-
TEXHUUYECKVIE MEpO- Pewenuns no MTM IMO. Pewenus no MNTM npeaynpe- MK-3, MK-11,
aeHna YC. MeToamKkun ang OLEeHKW NocneacTsuii
NpUATUA rpaxaaH- o MK-13, MNMK-18
o aBapuin Ha onacHbIX 06beKTax.
CKOI 0B0POHbI
OLeHKa XMUYECKOM MporHo3upoBaHue MaclUTaboB 3apaxeHus AXOB.
06CTaHOBKM Npu 6 PacyeT rny6uHbl 30HbI 3apaXkeHuns. PacyeT niowaam MK-3, MNMK-11,
noctynneHum AXOB 30HbI 3apaxkeHns. OnpeaeneHmne NPOLO/HKUTENILHOCTH MK-13, MNK-18
B aTMocepy NopaXXatoLLero feliicTeus.
OlieHKa yiLiep6os MeToponorus ougHkm yiepoa. YU.LEQ6 ot YC. Buabl
o yuiep6a (B 3aBUCUMOCTY OT peLaeMoit 3asaqm, no
npw 4ypesBbnaiHbIX o
MEeCTy Y BPeMeHW OTHOCUTE/IbHO BO34E/CTBYHOLLMX MK-3, MNMK-11,
CUTYyauusaX Ha no- 10 o .
(hakTopOoB, N0 06bEKTAM BO3AENCTBUS; IKOHOMUYE- MK-13, NK-18
TEHLMa/IbHO OMacHbIX o o
CKMIA, coLpanbHbIiA, 3KONOrnyeckye yuep6obl OT aBa-
0bbekTax
pun). MoctpoeHue F/G anarpammsi.
MopsifoK OCyLLEeCTB-
JIeHVA 3KCnepTusbl [MopsaoK OCYLLECTBIEHNSA 3KCMEPTU3bI MPOMbLLILLIEH- MK-3, MNMK-11,
6. o 2 <
MPOMbLLLLIEHHOMW Holi 6e3onacHoCTU MK-13, NK-18
6esonacHocTn

7. Copfep>kaHue nabopaTOpHbIX 3aHATUI (ecnnm NpeaycMOTPEHO Yy4eOHbIM NaaHoM).

Y4yebHbIM NNaHOM MOATOTOBKWU CMeunannucToB no HanpasneHuto 18.05.01 «Xumuyeckas
TEXHONOrMUA 3HEPTrOHACHILLEHHbIX MaTepuanoB U U3gennin» He NPeaycMOTpPeHO NpoBefeHue na-
60opaTopHbIX 3aHATUI Mo gucumnanHe b1.B.04.7 «39kcnepTnsa 6e30MacHOCTU NPy NONYyYeHUN,
XpaHeHWUW W1 3KcnyaTalum 3HeproHachIWeHHbIX MaTepruanoB U U3enuii».

8. CamocToAaTenbHada paboTa cneymanmucTa

Ne  Tembl, BbLUOCUMbIE Ha CAMOCTOATE/IbHYHO dopmMUpyemble Kommne-

Yacbl ®dopma CPC*

n/n paboty TeHuum
L OnacHble NPOU3BOACTBEHHbIE OObEKTbI. 6 rll/(l)zyHH::eﬁgggoA\fllﬂeT:,qﬁmog Mo,u%oB-e_ MK-3, NK-11, MNMK-13,
Knaccugmkaums. Patypbl. MK-18
Tbl Ha KOHTPO/IbHbIE BOMPOCH!.
2 OnpefieneHue NokasaTeneii CTeneHu puc- 18 rlﬁl;qu;:eﬁEg;Oﬁnmiﬂemog Msﬂﬁ- MK-3, NK-11, MK-13,
Ka 4pe3sBblyaiiHbIX CUTYyaLMiA patypel, MK-18
MOJIHEHWE PacYeTHOTO 3aaHus.
N VIHXeHepHO-TeXHUYECKIE MEPONPUATUA 6 rﬁzmq;:eﬁgggoj%i:'qiemg MB':I?_ MK-3, NK-11, rnK-13,
rpaXfaHCKoi 060pPOHBI patypel, MK-18
MO/IHEHWE PacyeTHOro 3afiaHuA.
4 OueHKa XMMIUYECKOIA 06CTaHOBKM Npu 6 rll/(l)zy:v?:eﬁgggoigf;iﬂfmoﬂ MB'S'S- MK-3, NK-11, NMK-13,
noctynneHun AXOB B atmoctepy NoNHEHMe pacquHoPo Ts.ya,Fu).aAMﬂ MK-18
5 OueHka ywep60B npu upe3sbraiiHbIX M3yuyeHne peKoMeHyeMOli 1 [0- AK-3. MK-11. NK-13
CUTYaUUsAX Ha MOTEHLMAIHO OMAaCHbIX 12 MOMHWTENbHOW NNTepaTypbl, Bbl- ' FIK-lé '
o06beKTax MO/IHEHWE PacyeTHOro 3afiaHuA.
6. [opsAfoK OCYLLECTBEHNSA 3KCMEPTU3bI 6 rﬁzmq;:eﬁgggoj%i:'qiemg MB':I?_ MK-3, NK-11, nK-13,
NPOMbLLLLIEHHOI 6e30MacHOCTM HONHEHMe pacquHorpo Tsya,ZaF’Mﬂ MK-18
* MpumeyaHue: B rpae «opma CPC» ykasblBatoTCA KOHKpeTHble hopmbl CPC (nogro-

TOBKa Kfla60paTOprIM pa60TaM " OQJODMI'IBHI/IG O0TYeTOB, BbINONHEHNE TWUNOBOro pacyeTa, Ha-



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

9. Wcnonb3oBaHWe peii TUHIOBON CUCTEMbI OLEHKM 3HAHWIA.

Mpn oueHKe pe3ynbTaTOB AeATe/IbHOCTU CTYAEHTOB B pamkax gucumnanHel 61.B.04.7
«3JKcnepTnsa 6€30MacHOCTN NPU MOMYYEHUMN, XPaHEHUU W 3KCMyaTauuy 3HEProHachlWeHHbIX
maTepuanoB 1 WU3LeNnii» UCNONb3YeTCA PEeNTUHIoBas CUCTEMa OLLEHKWM 3HAHWI MarncTpoB Ha
OCHOBaHUM «lM0N0XeHNss 0 6anNNbHO-PEATUHIOBOW CUCTEME OLEHKM 3HAHWUI M 06ecrnevyeHnn Ka-
yecTBa yuebHOro npowecca.

PeliTUHroBas oueHKa CTYAeHTOB (POPMUPYETCA Ha OCHOBAHUW TEKYLLEro Y NPoOMeXyTou-
HOro KOHTPONS.

Mpy M3yyvyeHUU yKasaHHOW AUCLMUMIUHBI NpefyCcMaTpuBaeTCs BbINONHEHUE 4 KOMMIEKC-
HbIX 3aZiaHnii B Xofe NabopaTopHbIX 3aHATUIA, HanUcaHWs OAHOro pedepara, BbIMOMHEHNS ABYX
pacyeTHbIX 3aaHnil, NPUHATUS yyacTumsa B 18 yacax NEeKUMOHHbIX 3aHATUAX M B 54 yacax camo-
CTOSITENIbHOW PaboThl.

MWHUManbHOe 3HayYeHMe TeKyLlero perlTuHra He MeHee 60 6annoB (MpW yCnoBuu, 4TO
BbIMOJIHEHbI BCE KOHTPO/IbHbIE TOYKW), MakCMManbHOe 3HayeHne - 100 6annos.

Mocne OKOH4YaHWs cemecTpa CTyAeHT, HabpaBwnin meHee 60 6annoB, cuuTaeTcs Heycre-

BarOLWNM.

OLeHOYHbIe CpeacTBa 1Kon-80 1 Min, 6annos 1Max, 6annos
cemecTpA

KoHTponbHas paboTa 3 35 50

PacuyeTHoe 3asaHue 1 25 50

MToro: 60 100

Bo3moXxHa gononHuTeNbHasa caada (nepecgada) KOHTPOAbHbIX TOYEK B ONONHUTE/bHbIE
CPOKW, COrnacoBaHHble C JeKaHaTOM.

3ayeT cumTaeTca chaHHbIM, ecnu CTyAeHT Habpan He meHee 60 6anfioB, B NMPOTUBHOM
cfiyyae y4yebHbI nnaH 40 AWMCLMUMANHE HE BbINOMHeH. VIHTepBan 6annoB pelTuHra npusBeieH B
Tabnuue.

O6was oueHKa No AUCUUMNIMHE MO YeTblpexbanibHOW CUCTEME BbICTAB/IAETCA COMacHoO
PEATUHIY B COOTBECTBUH CO CreaytoLLein Tabnnue.

VIHTepBan 6annoBs peiTunHra OueHka
«Hey0BNeTBOPUTENBHO» (2)
60<i?a,,, <73 «Y [0BNeTBOPUTENBHO» (3)
74<i?a,, <87 «Xopowo» (4)
88</4,, <100 «OTAnMYHO» (5)

10. OueHoYHble cpefcTBa ANA TEeKyLW,ero KOHTPOoNsA yCneBaemMocTu, NPOMeXKYTOYHON aT-
TecTauum No nToraMm OCBOEHUSA LUCLUMINHbI
OueHOYHble cpeacTBa AN NPOBeLEHMSA TeKyLLlero KOHTPONs YCneBaemoCTu, NMPOMexy-
TOYHOW atTecTaunm obyyatoLmnxcs U UTOroBol (rocyaapCTBeHHONM MTOrOBON) aTtTecTauumn pas-
pabaTtbiBatOTCA COrNacHO MOMOXKEeHUI0 0 POHAAX OLEHOYHbIX CPefCTB, pacCMaTpuBarOTCA Kak
cocTaBHas 4yacTb paboyeil nporpamMmmbl ¥ 0YOPMAAIOTCA OTAE/IbHbIM LOKYMEHTOM.



. YuyebHO-MeToamM4vecKoe U MHGopMaLnoHHOe obecneveHne gucunnanHbel (Mogyns)

11.1 OcHoBHasa nuTtepalypa

Mpu M3yyYeHMM AUCUMNANHBI «DKCnepTn3a 6e30MacHOCTU MPU MOMYYEHUNU, XPAHEHUUN W
3KCMnyaTaluy 3HepProHachlleHHbIX MaTepuanoB n U3eNnit» B KayecTBe OCHOBHbIX MCTOUYHMKOB

OCHOBHbIE UCTOYHUKN I/IHdJOpMaLLI/II/I

A.B. bntom. AA. uk. B.M. Omutpues un ap. MpupogHole n
TEXHOreHHbIe KatacTpo(1)bl; ncrtopus. husuka,
MH(OPMaLMOHHbIE TEXHOMOTUWU B NPOrHO3MpONaHUn ; yyebHoe
nocobue ; 8 2 4. [OneKTpoOHHbIA pecypc] : yueb. nocobume —
3NeKkTpoH, fgaH. — Tam6oB : U3gatensctBo ®PrEOY BIrtO
«TITY». 2015. -4. I -79 c.

KawTaHos B. A. . Measeges A . Teopus  HafeXHOCTH
C.IOXHbIX CUCTEM [DNEKrpOHHbIA pec)'pe] — 3SNeKTPOH, [AaH.
— Mocksa: ®usmataut. 2010 - 607 c.

b 13-407-01 EpuHble npaBuna 6e30MacHOCTU MpY B3PbIBHbIX
paboTax [DneKTpOHHbI pecypc]

Nel16-®3  depepanblibn
6e3onacHoe ! OMacHbIX
|2nex'rpoHHL Mpec\pc

3aKOH «0 I'IpOMbILLII'IeHHOIZ
NPOn3BOACTBEHHbIX 06bEKIOB»

Kon-Bo 3Ks.
3BC «YHuBepcuTeTckas 6mMbnmoteka OHNakH»
httD;/7bibliocliib.m/index.DliD?Daiie=book view red&b
00k id=444632 pocTyn u3 N06OI TOUKN MHTEPHET
nocne peructpauun ¢ 1P agpecos KHUTY

3BC «YHuBepcuteTckas 6ubnmoteka OHNAH»
httD;//bibli()club.iTi/index.DhD"'Daae=book view red&b
ook id”~68415 pgocTtyn u3 N60A TOYKM MHTEOHET nocne
peructpauunun ¢ 1P agpecos KHUTY
http://www.consultant.ru/document/cons doc LAW 3
2174/ “ ¢
[OCTYN 13 N060W TOUKN NHTEpHET
littp:"www.consultant.ru/document/cons doc LAW 15
234/
[OCTYN U3 M0G0 TOUKN MHTEpHET

11.2 fononHUTeNbHaA nuwoparypa

B KayectBe AOMOMHWUTENbHbLIX WUCTOYHWUKOB I/IH(*)OpMaLl,I/II/I, PEKOMEHAYETCA MCNO/Ib30BaTb

CNnefyoLLyto nutepaTypy:

JononHNTeNnbHble NCTOYHUKN I/IH(bOpMaLI,I/II/I Kon-Bo 3Ka.
POCT P 12.3.047-2012 CwucTema cTaHAaptoB 6e3onacHoCcTH Mpo(|)eccroHanbHble cNpaBOYHbIE CUCTEMbI
Tpyga (CCBT). T[loxapHas 6e30NacMOCTb TEXHOJIOrUYECKUX «TexaKcnepT»
npoLeccos. Ob6uine Tpebosaia. MeTogbl KOHTpONA http://docs.cntd.ru/document/1200103505

[9nekTpoHHbIl pcc_\pc]
BetowkuH A. I. HopmaTtusHoe u

[0CTyN 13 Nt060/ TOUKN UHTEPHET

1'cXnMuYccKoc 06CCHeYCHUC 3BC «YHuBepcuteTckas 6ubnnoteka OHNaikH»

6esonacHocTH XU3HefeATeNbHOe TH: X'4ebno-npakTU4eckoe  httD://bibliocl ub.ru/index.DhD.’Daae=book&id=46649
nocobue : B 2 4. Y 2. WNHXeHepHO-TexHuueckoe obecneveHne &S  pgocTyn w3 060 TOYKM WMHTEpHeT mnocne
6e30MacHOCTM JKM3HCACH TC.M.HOCL M [ONeKTPOHHbLIA pecypc] —  peructpauum c IP agpecos KHUTY

3NeKTPOH, faH. — MocKna-fk).:ioi ga. VIHppa-UNHxeunepuna. 2017 -

()53 c.

11.3 SNeKTPOHHbIE NCTOUYHUKN NHGDOPMaLUN
Mpn n3yyveHUn JUCLMNANHBLI «QKCnepTn3a 6e30MacHOCTU MPU MOMYyYeHUN, XPaHEeHUN 1
3KCNyaTauum 3HeproHachILLLeHHbIX MaTepuanos U U3LeNnii» B Ka4eCTBe 3N1IEKTPOHHbIX

NCTOYHNKOB

© o N g w OopR

10.

NH(opMaLun, peKOMeHAYEeTCA UCMONb30BaTb C/EAYIOLLNE UCTOYHNKMY,
«YHuBepcutetckas 6ubnmoteka OHnaiiH» - Pexxum goctyna: http://biblioclub.ru/
«Znanium.com» - Pexwum goctyna: http:/"znanium.com/

«HOpaiT» - Pexum goctyna: https://biblio-onlineT'u/

«PYKOHT» - Pexxum goctyna:http://wcontneu

«IPRbooks» - Pexum goctyna:1111p:/A\ny\ynprbooksllopn-un

«JlaHb» - Pexxum poctyna:1llp://e.lanbook.com/books/

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

3BC «bunbnnoTex» - Pexum pgoctyna:https://kstu.bibliotech.ru

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

DNEeKTPOHHbIV (POHA NPaBOBO M HOPMATUBHO-TEXHUYECKON AOKYMEHTaLUN - Pexxum

3B6C
36C
3B6C
3B6C
3B6C
36C

pgoctyna: http://docs.cntd.ru/

11 DNeKTPOoHHbIN Kara_nor YHUL, KHUTY - Pexxum goctyna http://ruslan.kstu.ru/
1*EAr;rANl*Hoe rocyanpc; M u)|oe eo nxuHoe
0BP*30I)ATE;jISIIhtyMt3WS6IIItE . JiSCIIEr0
CornacoBaHo: /

3aB. cektopom OKY®

«KA3AHCKUI *1e" N<?CNeJONATT .JIbCKHIA
TEXBBSYr11YECK1AMMBLI1>CUTET»

yAepHTtf;iay yHblIin

MHCPONMaLLLYHHbIA LeHTp

Yconbuesa N.A.


http://www.consultant.ru/docuiTient/cons
http://www.consultant.ru/document/cons
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http://ruslan.kstu.ru/

12. MaTepuanbHO-TexHn4Yeckoe obecneveHne JUCLUNINHBI (MOLYNSA)

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. O6pasoBaTeNbHble TEXHONOTNN

M3 obuwero Konuyectsa ayAUTOPHbIX 3aHATUIA B 06beme 54 4yacoB B WHTEPaKTUBHOIM
(opme nposogmTca 10 YacoB. Y AenbHblii 06bEM 3aHATUI B MHTEPAKTUBHOM (opme cocTaBnsieT
npumepHo 20 %.

B xoge npoBefeHns ayAMTOPHbIX 3aHATUI MPUMEHAIOTCA pas3nYHble 06pa3oBaTe/ibHble
TEXHOM0rKN, B TOM YUC/E:

1 TpobnemHoe oby4yeHue - CTUMY/MPOBAHME K CAMOCTOATE/IbHOMY MPUOGPETEHUIO
3HaHWI, HeO6X04UMbIX 415 PeLleHNsA KOHKPEeTHOW nNpo6ieMbl.

2.  KoHTekcTHOe oby4yeHue - MOTMBaLWA K YCBOEHUIO 3HAHWI MyTem BbIBNEHUSA CBSA-
3eil MeX Ay KOHKPETHbIM 3HAHWEM U ero NPUMEHEHUEM.

3. OO6yuyeHue Ha OCHOBe OMbITa - aKTMBM3aLWA NO3HABATE/IbHOW AeATe/IbHOCTU 3a cYeT
accouuanmm 1 co6CTBEHHONo ONbITa C NPeLMeTOM MU3yYeHUs.

4. NHpopMaLNOHHble TEXHONOrnN - 06y4YeHne B 3/IEKTPOHHON 06pa3oBaTenbHON cpe-
[e C Lenblo pacwimpeHus goctyna K obpasoBaTeslbHbIM pecypcaM, YBe/IMYEHUS KOHTAKTHOrO
B3aMMO/eiCcTBUSA C npenojasaTesieM, NMOCTPOEHUA UHAUBUAYANbHBIX TPAEKTOPUIA MOATOTOBKMU U
06BbEKTUBHOIO KOHTPOA U MOHUTOPUHTA 3HAHWIA CTYAEeHTOB.



JlucT nepeyTBepXaeHUs pa6oyeii Nnporpammbi

Pabouas nporpamma no agucumnnmHe 61.B.04.7 «3kcnepTusa 6e30macHOCTA Npu nony-
YeHUW, XpaHeHUM 1 IKCNyaTalMm 3HeproHachIWEeHHbIX MaTepranos 1 N3fenmin» nepecMoTpeHa

Mognunce 3a- [llognucb Ha-

Ne [ata nepeytBepXaeHus Havume wn3- Haiuvuve uns-  [Mognucb

nm PN MEHEHUIA MeHeHWi B paspaboTuMka  BeAyHLLEero Ya/lbHMKa
(npoTokon  3acegaHusi  (eCTb/HET) cnucke nute- P Kadheapor yML,
Katbeapbl No 0T 20 ) paTypbl

(ecTb/HeT)



