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Pabouas IporpamMma cocTaBlieHa ¢ yuetoM TpeboBanui denepanbHOro rocyniap-
CTBEHHOTO 00Pa30BATENBHOTO CTaHIapTa BeICIIero obpasosanus (Ne 851 yTBep-
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o cnenuansHocT 20.05.01 «IloxxapHas 6€30MaCHOCTEY) Ha OCHOBAaHHUU yueOHOTO
ruiana zabopa 2019 r.

Tumnosas mporpamMma o AUCLUILIIHHE OTCYTCTBYET

PaspaboTuuku porpamMmel
JIOLIEHT %V 3.1.Cacpuna

PaGouas mporpaMMa paccMOTpeHa 1 0J00peHa Ha 3acelaHuy Ka(eIpal TUTTuKM
Iporoxon Ne 77 or_03.£6 2019T.

3aB. xademapoi, mpodeccop %JE?AFI;E.THMOCPGCB

YTBEPXJIAEHO
[TpoToKo 3ace aHus MeTommaeckoi komuccnn UXTU
or 7. 06 2019r.Ne 6

[Tpencenaresib METOAWYECKONH KOMUCCHH,

B.5. bazoToB

podeccop

4 '/

/1, JI. A. Kuraesa

7777

Havansank YML]




1. llesu ocBOeHUS AUCHUILINHbI

[{enssMu OCBOEHUS AUCLIUILIMHBI SIBIISIOTCS:
TEOPETUYECKAs U CIIELIMANIbHAS IOATOTOBKA 10 BOIPOCAM:
a) TEXHOJIOTMYECKON U MOKapHON 0€30IacHOCTH,
0) MOCTpOEHUsI B3PBIBO- M MOKapOOE30MaCHBIX TEXHOJOTHYECKHX MPOIIECCOB C
y4€TOM MHUHUMHU3ALUN OOBEMOB 3arpy3kd TMPOU3BOACTB IO MOJYyUYEHHUIO
HHEPrOHACHIILIEHHBIX MaTEpUAIOB U U3/EIINH,
B)  MHCIOJNB30BaHMWS  COBPEMEHHOIO  B3pBIBO- M I0XKAPO3AIIUIIEHHOIO
o0opy10BaHMS,
r) pa3pabOTKM TEXHUYECKUX M OPraHU3ALMOHHBIX MEPONPUATUN U CHUYKEHUS
aBapUUHOCTH, TPaBMaTU3Ma U CO3JJaHUs SKOJOTHUECKH 0€30I1aCHBIX MPOU3BOJICTB.

2.MecTO AMCHMILIMHBI B CTPYKTYpe NPOrpaMMbl

JucuunnuHa  «TexHosioruyeckass W MNOKapHas  0e30MacHOCThb
NPOM3BOACTB IHEPrOHACHIIIEHHBIX MAaTEPHAJIOB» OTHOCUTCS K 00s3aTeNbHOU
nucuuiuiiHe BapuatuBHOM — vactu OIl m Qgopmupyer y cnenuaiucToB IO
cnenuanbHocTH «IlokapHast 6e30macHOCTE» Ha0Op 3HAHUM, YMEHHI, HABBIKOB U
KOMITCTCHIU.

JUist ycnenHoro ocBoeHus AUCHUIUIMHBL « TexHoiornyeckasi U mo:kapHas
0e30macHOCTh NPOM3BO/ACTB JHEPrOHACHIIEHHBIX MaTepuaaIoB»
0OyJaroLuiics T0JKEH OCBOMTh MaTepHall IPEAIIECTBYOIUX JUCIUILINH:

a) «TeopeTnueckue OCHOBBI OTHE3AILUTHI;

0) «Y1paBliecHHE PUCKAMKY;

B) «I[IpoTrBONOXapHOE BOTOCHAOKEHUEY;

r) «IIporao3upoBanue omnacHbIX PaKTOPOBY;

n) «Pacuer u mpoekTrpoBaHue cucteM obecreueHrs 6€30MacHOCTHY;
e) «[loxxapHas TeXHUKa»;

x) «HanexHoCTh TEXHUYECKUX CUCTEM U TEXHOTC€HHBIA PUCKY;

3) «l"oCy1apCTBEHHBII NOKaAPHBIA HAT30P»;

n) «['opeHune sHEeProHachIIlEHHbIX MATEPUATIOBY;

K) «HEpProHaChIIICHHbIE MAaTEPUANIbl U U3JCITHUSY;

1) «OueHka BO3JEHCTBUS Ha OKPY>KAIOIIYIO CPEAY U HKOJIOTHYECKask IKCIIEPTU3a;
M) «OnacHble NPUPOIHBIE U TEXHOTEHHBIE TIPOLIECCHDY;

H) «ImanHupoBaHue U opraHu3aiys TYIICHHUS T0XAPOBY;

0) «I[loxapHasi TakTUKaY;

n) «[Toxapnast 6€30MacHOCTh B CTPOUTEITLCTBEY;

p) «IloxapHast 6€30MaCHOCTh TEXHOJOTUYECKUX MTPOLIECCOBY;

C) «ABTOMATHU3UPOBAHHBIE CUCTEMBI YIIPABICHUS U CBSI3bY;

T) «MaTeMaTrnuecKkoe MOACINPOBAHUE PAZBUTHS MTOKAPOB U B3PHIBOBY;
y) «31aHusl, COOPYKEHUSI, UX YCTOMYMUBOCTD IIPU MOKAPEH;

¢) «Hayunbie moaxosl MOBBIIIEHHUS] OTHECTOMKOCTH KOHCTPYKIIMIN;
X) «IToxkapHO-TeXHHUYECKas SKCIIEPTHU3A U IKCIIEPTHU3A TI0KAPOBY;

1) «[IpombllieHHas! 3KOJIOTHSI POU3BOJICTB SHEPTOHACKIIIIEHHBIX MaTEPUAIIOBY.



JlncuurinHa «TexHosornueckas ) | MOKApHas 0€30IMacHOCTD
MPOU3BOJACTB IHEPrOHACHIIIEHHBIX MATEPHAJIOBY SIBISICTCS IPEANICCTBYIOMIEH
¥ HEOOXOaMMa TSl YCTICIITHOTO YCBOSHHUS MTOCIETYIOIINX TUCIIUTIINH:

a) «YTpaBIeHUE MPOCKTaAMI;

0) «Opranuzauus U yopaBieHHE B 0O0JacTH OOecrledeHHs] MOXKapHOU
0e30MmacHOCTHY;

B) « TE€XHOJIOTHS U3TOTOBIICHUS CPEJCTB OOBEMHOTO TTOKAPOTYIICHHUS;

r) « DKOHOMHKA OKapHOU 0€3011acCHOCTHY;

1) «DKOHOMHKA OE30TIaCHOCTH TPY/Iay.

3HaHWs, MOJYYCHHBIE NMPU W3YYCHUU IUCIMILIHNHBI « TexHoiornyeckas u
nokapHasi 0e30MacHOCTb NPOU3BO/JCTB IHEPrOHACHIIIEHHBIX MATEPHAJIOB
MOTYT OBITh WCIOJB30BAHBl TPU TPOXOXKICHUH TMPAKTHK  (MPEIIUTLIOMHAS
MpaKTUKa, HAyYHO-HCCIIECOBATEIbCKass padoTa) W BHINOJHCHWH BBITYCKHOU
KBaJTM(UKAIIMOHHON paOOTHI.

3 Komnerennumn o0y4yamomerocs, popmupyembie B pe3yjibTaTe 0CBOCHHUS
TUCHMILTHHBI

1. (ITIK-1) criocoOHOCTBIO MPUMEHSTh METOIUKY aHaU3a MOKAPHOH ONMacHOCTH
TEXHOJIOTUYECKHUX MPOIECCOB MPOU3BOJCTB U MpeJjiaratb CrocoObl oOecreyeHus
nokapHo¥ 0€30MacHOCTH;

2. (ITK-2) cnocoOHOCTBIO MPOBOIUTH OIEHKY COOTBETCTBHS TEXHOJOTHYECCKHX
MIPOIIECCOB TIPOM3BOJICTB TPEOOBAHWSIM HOPMATHBHBIX IPABOBBIX aKTOB U
HOPMATHBHBIX JOKYMEHTOB I10 TIO’KapHOM 0€301MacCHOCTH;

3. (ITK-3) cmocoOHOCTHIO ONPEACIISATh PacueTHBIC BEIMYHHBI TOKAPHOTO PUCKA Ha
MIPOU3BOICTBEHHBIX 00BEKTAX U MpeaiaraTh CIIOCOOBI €0 CHUKCHHS,

4. (ITK-5) crmocoOHOCTBhIO OIpEneNiaTh KAaTerOpUH IOMELICHHUH, 3MaHHi H
HAPY>KHBIX YCTAHOBOK MO B3PBIBOIIOKAPHOHN U MOKAPHOM OMACHOCTH;

5. (IIK-6) cmocoOHOCTBIO BHOCHTH HM3MCHCHHMS B  TEXHOJOTHYECKYIO
JIOKYMEHTAIIMI0O C IIeJIbI0 ONTUMH3AIMU CUCTEMBI OOCCTICUCHMS TOXKAPHOU
0€30macHOCTH B paMKax MPOQEeCCUOHATILHOMN ACSITEIBHOCTH;

6. (IICK-3) crmocoOHOCTBIO OCYIIECTBIATh OOOCHOBAaHHBI BBIOOP CpEACTB
MOXKAPOTYIIEHUST B 30HE MPOMBIIIIEHHOTO MPOU3BOJACTBA IHEPTOHACHIIEHHBIX
MaTepUaaoB U U3IECITUN.

B pesynbrare ocBoeHHMS aUCIUIIIMHBI «TexHoJiormyeckasi W MOMKApHasi

0€e30MacHOCTh MPOU3BOICTB IHEPrOHACHIIIIEHHBIX MAaTepHAaJIOB»
oOyyJaromuiics: JOJKEH:
1) 3narsb:

a) XapaKTEPUCTUKU KOMIIOHEHTOB SHEPTOHACKIIIEHHBIX MAaTEPUAJIOB, B3aUMOCBS3b
IPUPOJIbI UHTPEIUEHTOB C KOMIUIEKCOM UX (PU3UKO-XMMHUYECKUX M (PU3MUECKHUX
CBOMCTB, METOABl  ONpPENENEHUS  OCHOBHBIX  B3pbIBYATO-IHEPIETUYECKHUX
XapaKTEPHUCTHK;

0) cpeacTBa M METO/bI MOBHIIICHUS O€30MaCHOCTH TEXHOJIOTHUYECKUX MPOIIECCOB;



B) OCHOBHBIC TTPUHITUITBI OPTaHU3AINH TIPOU3BOJICTBA U TPEOOBaHMSI, COOTIOICHIE
KOTOPBIX HEOOXOUMO MPHU MPOESKTUPOBAHUU U IKCILTyaTal[My MPOU3BOJICTB Ha
OTTACHBIX MPOU3BOJICTBEHHBIX O0BEKTAX;

r) MOpUHUOUI PabOThl OCHOBHOTO TEXHOJOTMYECKOTO O00OpYyIOBaHUSA IPHU
MIPOU3BOJICTBE PHEPTOHACHIIIICHHBIX MATEPUAIIOB;

J1) OCHOBHBIE TapameTpbl TEXHOJIOIMYECKOTo Ipoliecca, O0eCleYMBaAIOIIUE €ro
MIPOBEJICHUE B TEXHOJIOTMYECKU O€30MaCHOM PEKUME;

€) OCHOBHBIC IPUYUHBI MTOSBJICHUSI OpaKa 1 BOSHUKHOBEHHUS aBAPUNUHBIX CUTYAIlU;
’K) OCHOBHBIE BPEIHBIE U OMMacHbIE (haKTOPHI TPOU3BOCTBRA,;

3) TPUHIUIB Pa3pabOTKH MaJOOTXOJHBIX TEXHOJOTUHA W KPUTEPUH OICHKH
3¢ (HEKTUBHOCTH TIPOU3BOJICTBA;

M) TPUHIMIBL  CO3J@HUSI  NPUHUIUIHAIBHO HOBBIX W PEKOHCTPYKIUU
CYILIECTBYIOIIUX MTPOU3BOJICTB.

2) YMmeTh:

a) BeiOupaTs OHM mist hpopMupoBanus U3l pa3IundHbIMUA METOAAMH C YYETOM
TpeOOBAHMI TEXHOJIOTMYHOCTH U o0ecriedeHus: 6e30MacHOCTH;

0) ompenensTh OCHOBHBIE B3pPHIBUATO-DHEPTETUYECKUE XAPAKTEPUCTUKH, & TAKKe
busznueckue, XUMUYECKUE, MEXaHUYECKUE M TEXHOJIOTMYECKUE CBOMCTBA M3/IEIHIMA
u3 OHM;

B) paspabaThiBaTh TEXHOJOTUYECKUE CXEMbl W palMOHAIBHO BBIOWPATh
000py10BaHUE;

r) ONpPEACNISITh OCHOBHBIE XapaKTEPUCTUKU TEXHOJOTMYECKUX TMPOLIECCOB C
WCIIOJIb30BaHUEM MaTEMaTUUYECKUX MOJENEH U MPUMEHSITh METOJbl ONTUMHU3AIUN
TEXHOJIOTUYECKUX MPOIECCOB;

J1) aHAJIM3UPOBATh MPUYMHBI BOBHUKHOBEHUSI aBAPUMHBIX CUTYaIlUi, TpaBMaTU3Ma,
OTKa30B B pab0TE€ OCHOBHOTO TEXHOJOTMYECKOI0 00OpY0BaHUS U BhIpAOATHIBATH
MEpPONPUATHUSA 110 UX TPEAYNPEKICHUIO;

€) oueHuBaTh IPGHEKTUBHOCTH NPOU3BOJACTBA MO 3HAYMMBIM KPHUTEPUAM H
pa3pabaThiBaTh HOBBIE MAJIOOTXOHBIC TEXHOJIOTHYECKH O€30TacHbIE TEXHOJIOTUU
MIPOU3BO/ICTBA YHEPTOHACHIIIEHHBIX MAaTEPUATIOB U U3ICIUN.

3) Baanersn:

a) METOJlaMH ONPEACIICHUS] ONTUMAJbHBIX U PAlMOHAIBHBIX TEXHOJOTHYECKHX
peXUMOB paboOThl 00OPYJOBaHUS, MHOTOMEPHON ONTHUMHU3AIMH TapaMeTPOB
TEXHOJIOTUYECKOTO TIPOoIecca TMOJYyUYeHUsS SHEPrOHACHIINICHHBIX MaTEepUaIOB U
YCJIOBUH TPOBEACHUS XUMHUKO-TEXHOJOTHUUECKUX MPOIIECCOB, YIPABICHUS UMH U
MPOCKTUPOBAHUS;

0) yMEHHEM CTaBUTh M BBINOJHATH 3aJlaud HAay4YHBIX HCCJIEAOBaHUN B 00JacTH
CO3/IaHUSI HOBBIX JHEPTOHACHIIIEHHBIX MaTEPHAJIOB Pa3IMYHOrO HA3HAYCHUS B
COOTBETCTBHM C COBPEMEHHBIMU TPEOOBAHUSMH, TPEABSIBIIEMBIMU K HHUM:
MOBBINICHUE DHEPTETUYECKUX W CIEIUATbHBIX XapaKTEPHUCTHK, OOeCIeueHue
HU3KOW CTOMMOCTH, BBICOKOW TEXHOJOTHYECKON OE€30MacHOCTH IMPOU3BOJICTBA,
HAJISKHOCTHU M3JICTUHN B DKCILTyaTalliy U 0€30TKa3HOCTH B YCIOBUSX MPUMECHECHHUS.
B) HaBBIKAMH  ONpENENICHUS  KOMIUIEKca  (PU3WYECKUX, MEXaHUYECKHX,
TEXHOJOTUYECKUX CBOWCTB m3fenuit w3 OHM, TexHuku mOpoBeACHUA
HKCIIEPUMEHTOB U CTATUCTUYECKON 00pabOTKH SKCTIEPUMEHTABHBIX TAHHBIX.



4 Crpykrypa H coJepKaHue IUCHUIINHBI
noskapHasi 6€30MacHOCTh MPOM3BO/ICTB IHEPIrOHACHIIIIEHHBIX MATEPUAJIOB).
OO6mast TpyJI0E€MKOCTh JUCIHUIUIMHBI COCTaBJISICT 4 3a4eTHHIX €IuHHI], 144

«TexHoJOorH4YecKass ©u

qgaca.

No Paspnen Buabl yuedHoii padoTsl (B yacax) OuneHouHbIe
N | JMCHUILIMHBI cpeacTBa s
- Jlexuu(ITpakTraecflabopatop | KCP CPC NpoBeeHHsI

u KHE  [HblE HPOMEsKYTOU
o 3aHSTHS [PaOOTHI Hoii
§ aTTecTalluu
s 1o pasjejiam
®)
1Tema 11 9 4 - - - 18 IBxomHoM
(OHEeproHachIIIEeH KOHTPOJIb,
HbIC MaTepUab] pedepat
1 UX CBOWCTBA.
2Tema 2. 9 | 18 6 - - 18 Komnoksuywm,
[loTeHumanbHas OTYET 110
OIIaCHOCTh MPAKTUYECKON
MPOM3BOJICTBA U pabote
MCTIOJIb30BaHUS
OHM.
3Tema 3. 9 8 6 - - 18  [KomnokBuym,
KoMmruiekcHoe OTUET 110
pelieHne MPaKTUYECKON
MpoOIIEMbI pabote
TEXHOJIOTHYECKO
11 6e30MacHOCTH
B
CHapsKaTEIbHO
M IIPOU3BOJICTBE.
4Tema 4 9 6 24 - - 18  [KomnokBuyM,
besonacHas OTYET 110
DKCILTyaTalyst MPAKTUYECKON
MPON3BOJICTB pabote
YTUIIU3alUN
0oepunacos.
NTOI'O 36 36 - - 72 144
Dopma aTrTecTanuu 3a4eT C OIEHKOM




5. Conepmaﬂne JICKIITUOHHBIX 3aHATHMA MO TeMaM C YKa3aHHEM
bopMUPYEMBIX KOMIIETEHIIUH.
Neni/ [Paznen Yacel ([Tema Kparkoe conepxxanue dopmupye

n  |[IHCHMILI UIEKIIMOHHOT' 0 Mble
HHBI BaHATHSA KOMIIeTEHI]

un

1 [Tema 1. DHeproHachlileH | BBenenue. Lens, 3amaun/[1K-2,
JHEproHa Hble MaTepUANBIIUCUMIINHBL,  B3aumocBs3p  clIK-1
CBILLIEHHBI Y MX CBOMCTBA. |[IPyTMMH NpEeIMETaMH U KypcaMu,

e pEeKOMeHayeMas ~ JMTeparypa U

MaTepual opranuzanusi CPC.

bl U WX O0mme CBEJICHUS 00

CBOMCTBA. 4 AGHEPrOHACHIIICHHBIX  MaTepHaliax.
Knaccudpukanus OHM. OcHOBHBIC
MOHATHS PU3UKU TOPEHUS U B3PbIBA.
OHEPreTUYeCKUe U  B3pbIBUATHIC
XapaKTEPUCTUKU OHM.
UyBCTBUTENBHOCTH OHM.
/leronamus u ropeare SHM.

2 [Tema 2. [TotenuuansHas | OTBETCTBEHHOCTH 3a HapymeHue [[1K-2,
[loTenuu OIaCHOCTb 3aKoHoAaTenbcTBa npu oOpamenun |I1K-1,
aJbHAas npousBojicTBa uc DHM. [IpaBoBsie u HopmaTuBHBIE [IK-3,
OITACHOCT MICIIOJI30BAHUS (OCHOBBI 0€30MaCHBIX YCIIOBUN [TK-5,
b OHM. TpyZa. ABapuu — €CTECTBEHHBIN [1K-6,
[IPOU3BO CIIyTHHUK B3PBIBOOIIACHBIX I1CK-3
CTBa U pon3BoACTB. OCHOBBI IOCTPOEHUS
MCII0JIB30 B3pBIBO- U TI0XKapO0E30MaCHBIX
BaHUS 18 TEXHOJIOTHYECKUX TPOIECCOB
OHM. [IPOU3BOJICTBA U UCIIOJIb30BAHUS

OamIMCTUTHBIX TopoxoB U TPT,
MUPOTEXHUYECKUX COCTABOB,
B3pbIBYATHIX BELIECTB. MeTo/bI U
KOHCTPYKTUBHBIE PEILIEHHUS B3PbIBO-
1 TI05KapO3alUThI
TEXHOJIOTHYECKOT0 000pyI0BaHUS U
TPAHCIIOPTHBIX CUCTEM.

3 [Tema 3. KommiiekcHoe — |[COBpEMEHHOE COCTOSTHUE IK-2,
Komruiex [pelieHne TEXHOJIOTHH CHAPSKEHUS IK-1,
CHOE poOIeMbI 0OeTpHUIIacoB U OpraHU3AINI IK-3,
[pelIeHne TEXHOJIOTUYECKO [CHAPSIKATENbHBIX IPOU3BOJICTB. IK-5,
mpobemM i1 Oe3omacHocTH®@opMmupoBanue 3apsioB u3 DOHM [ TIK-6,
bl B MEXaHUYECKUM YIUIOTHEHHUEM, I1CK-3
TEeXHOJIOT CHapsKaTeIbHOMTUTheM. KOHCTpYKTHBHBIE U
MYECKOU 8 [TPOU3BOJICTBE. [TEXHOJIOTMUECKHUE MEPHI T10
be3omnacH 00ecreyeHnI0 KaueCTBEHHOM
OCTHU B MPOAYKIIMH U CHUKEHUIO YPOBHS
CHapspKaT OIAaCHOCTH IPOU3BOJICTBA.
€JIIbHOM [IpMeHeHne CpeCTB B3pHIBO- U
[IPOU3BOJT [OKapOTYILIEHUS], aBTOMAaTHUYECKOTO
CTBE. KOHTPOJIS U YIIPABIICHUS,

[POMBIIIJIEHHBIX pOOOTOB JIs
MPON3BOJICTBA OOCTIPHUIIACOB.




4 Tema4 be3omacHas Tennenuu pazputus yruauzanun [[1K-2,
besonacH DKCILTyaTalusi  [DOEHpPUIIACOB B COBPEMEHHBIX I1K-1,
ast MPOU3BOJACTB  [ycloBUsAX. Meronsl nzpneuenus u3 [[1K-3,
DKCILTyaT YTHIIM3aLUH Ooenpunacos B3pbIBUaThIX Bemects [[IK-5,
s 0OCTpPHUIIAcOB. [ COCTaBOB. BbIOOp MeTO10B T1K-6,
[IPOU3BOJ 6 paccHapsbkeHus B 3aBucumocTs ot [[ICK-3
CTB TEXHOJOTUYECKUX U
YTHJIN3a1l KOHCTPYKLIMOHHBIX OCOOCHHOCTEH
15041 n3aenuil ¢ o0ecreyeHueM yCcioBui
Ooenpuna 0€3011aCHOCTH U IKOJIOTUYHOCTH.

COB.
36

6. Conep:xaHue MPAKTHYECKUX 3aHATHH

VY4eOHbIM 11aHOM TIporpaMmbl crnienuanurera «lloxkapHas 0e30macHOCTHY
MPOBEJCHUE NPAKTUUECKUX 3aHATUM 1o aucuuiuiiHe «TexHosiormueckass u
nokapHasi 0e30macHOCTb MPOM3BOJACTB JHEPrOHACHIIIEHHBIX MAaTEePHUAJIOB)
MPEYCMOTPEHO B KOJIMYECTBE 36 4aCOB.

[enb mpoBeAeHUs MPAKTUUECKUX 3aHSATUA — 3aKPEIJICHUE TEOPETHUYECKOIO
Matepuana 1o TeMme «TexHosiormyeckassi M MOKapHas 0e30MacHOCTb
MPOM3BO/JICTB SJHEPIrOHACHIIEHHBIX MATEPHAJIOB).

Ne Pa3nen Yacol HaunmeHnoBanue dDopmHpyeMble
n/n AUCHUIINHBI NPAKTHYEeCKOIl padoThI KOMIIeTeHIIUH
1 | Tema 2 6 I'enepanbHbIii mian | [1IK-1, ITIK-2, TIK-3,
[TorennmanpHas NpEANPUATHS no | [1K-5, T1K-6, IICK-3
OIIaCHOCTH npousBojactsy OHM n
MPOU3BOACTBA  H 5631 (17178
2 | ucnonap30BaHUA 6 IInanupoBka yuactkoB | [1IK-1, TIK-2, TIK-3,
OHM. [IOJITOTOBKH I1K-5, TIK-6, TICK-3
KOMITOHEHTOB,
IIPUTOTOBIIEHUS
MUPOTEXHUYECKUX
COCTaBOB,  (hOpMOBaHUS
MUPOITEMEHTOB u
CHapsDKEHUS U3
3 24 Pacuér nokazareneit | [IK-1, TTIK-2, TIK-3,
I0KapOONacHOCTH I1K-5, TIK-6, IICK-3
BEIIECTB U MaTEPHAJIOB.
36

7. Coaepxanne J1a0OPATOPHBLIX 3aHATHI ¢ YKa3aHHMEM HCHOJb3yeMbIX
HHHOBAIMOHHBIX 00Pa30BATEIbLHBIX TEXHOJIOTHH

YuebHbIM maHoM nporpammel criennanurera «lloxkapHas 0€30MacHOCTHY
MPOBEJEHUE JIA0OPATOPHBIX 3aHATHN 1o aucuuiuinHe «TexHosoruveckas u
NnokapHas 0€30MaCHOCTH MPOU3BO/JACTB JHEPTOHACHIIIEHHBIX MATEPHAJIOB) HE
IPEyCMOTPEHO.



8. CaMocTosiTe/IbHAsI pab0oTa CTyIeHTa

Ne n/m | Tembl, BBIHOCHMBbIE HA Yacet | ®opma CPC dopmMupyemblie
CaMOCTOSITEILHYI0 PadoTy KOMIETEHIHH

1 |Tema 1. 12 |IIpopaboTKa JICKITMOHHOTO [1K-1, TTIK-2, TIK-
DHEpProHaChIIIICHHBIC MaTepuana u aureparypsl, pedepar |3, ITK-5, TTK-6,
MaTepHaibl U UX CBOMCTBA. I1CK-3

2 |Tema 2. IloTeHunanbHas 36  |IloaroroBka K KOJUJIOKBUYMY U [IK-1, TIK-2, TIK-
OMACHOCTb MPOU3BOJICTBA U caade oT4eToB 1o npaktuueckum |3, T1K-5, TIK-6,
ucnosb3oBanus JHM. paboram I1CK-3

3 |Tema 3. KommiekcHoe 12 |I[ToaroToBKa K KOJJIOKBUYMY [1K-1, TTIK-2, TIK-
pelieHue mpoodIeMbl 3, IIK-5, TIK-6,
TEXHOJIOTUYECKOU [1CK-3
0€30MacHOCTH B
CHapsKaTEIbHOM
MIPOU3BO/JICTBE.

4 |Tema 4 be3onacHas 12 |IloaroroBka K KOJUIOKBUYMY [IK-1, TIK-2, TIK-
JKCIUTyaTanusi MIpOU3BOJACTB 3, IIK-5, TIK-6,
yTUIU3alUU OOCTIPUITACOB. TICK-3
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8.1 KoHTpoJib caMoCTOsITeIbHON PadoThI

VY4eOHbIM MIIaHOM TporpaMmbl cnernuanureTa «lloskapHas Oe30macHOCTB»
OpOBEJCHUE  KOHTPOJII  CAMOCTOSTEIbHOM  paboOThl MO  JUCIMILIMHE
«Texnonornueckas v noxapHasi 0€30MaCHOCTb MPOU3BOJICTB SHEPIOHACHIIIEHHBIX
MaTepUaJIOB» HE IIPELyCMOTPEHO.

9. Ucnoab3oBaHue peHTUHIOBOM CHCTEMbI OIIEHKU 3HAHMIA.

[Ipu omeHke pe3yabTaTOB JEATEIBHOCTH OOyYaroluuxcsi B  paMKax
TUCIUTIINHBL « TeXHoIornyeckass W Mo)KapHasi 0e30MacHOCTb TPOU3BOACTB
JHEPrOHACBHIIIEHHBIX MAaTEPHAJIOB» WCIOJB3YyEeTCS PEHUTHHTOBasS CHUCTEMA.
PetiTuHroBas omneHka GOpMHUPYETCS Ha OCHOBAHUU TEKYIIETO U MPOMEXKYTOUHOTO
KOHTpOJIL. MakcUMallbHOE U MUHHUMAJIbHOE KOJWYECTBO OaUIOB MO pPa3IUYHBIM
BUJaM Yy4yeOHOW paboTbl onucaHo B «llonoxkeHun o OamIbHO-PEHTUHTOBOM
CHUCTEME OIICHKM 3HAaHMM U obOecreueHus kauecTtBa yueOHoro mnpoueccay GI'bOY
BO KHUTY.

Hampumep, mpu u3ydeHUM TUCHUIUIMHBI TPEIYCMATPUBACTCS BXOHOM
KOHTpPOJIb, 3 KOJJIOKBUYMA, pedepaT, BHIIIOTHEHUE TPEX MPAKTUYECKUX padoT. 3a
OTH KOHTPOJIbHBIE TOYKHA CTYJAEHT MOXET TMOJyYUTh MHUHUMAJIbHOE U
MaKCHUMAaJIbHOE KOJUYECTBO 0auioB (CM. TabyIuILy).

Ouenounvle cpeocmea Kosi-60 Min, 6annoe Max, 6annos
BxoaHo# KOHTpOJIb 3HAHUHN 1 4 8
KonnokBuym 3 18 30
OTYeT 1Mo MpaKTUIECKou padboTe 3 35 55
Pedepar 1 3 7
Hmozo: 60 100




10. OueHouyHble cpeacTBa /I TeKYLIero KOHTPOJIA YCIeBaAeMOCTH,
NPOMEKYTOYHOH  aTTecTallM¥M 10 HWTOraM  OCBOCHHMSA  JAUCHMILIMHBI
«TexHosioruyeckas " noKapHasi 0e30macHOCTh NPOU3BO/JCTB

IHEPIrOHACBIINCHHBIX MAaTEPHUAJIOB»

OHCHO‘{HBIG CpCACTBA I MMPOBCACHUA TCKYIICI'O KOHTPOJIA YCIICBACMOCTH,

HpOMC)KYTOIIHOﬁ aTTcCTalnn 06y11a101111/1xcs{ 141

UTOTOBOM (TOCyHdapCTBEHHOU

HTOFOBOﬁ) aTTcCTalln p8,3pa6aTI>IBaIOTC$I COrJIaCHO IIOJIOKCHHIO O cDOH,Z[&X

OIICHOYHBIX CPEACTB, pPACCMATPUBAIOTCA KaK COCTaBHAas 4YacTh pabodeit
pOrpamMMbl ¥ OOPMIISIOTCS OTAETHHBIM JOKYMEHTOM.
11. NudopmannmoHHO-MeTOAUYECKOE o0ecrneueHue JUCHUIIIMHDBI
«TexHosornueckas ) | MoKaApHas 0e30IacHOCTh NMPOM3BOACTB
JHEProOHACHIIEHHBIX MAaTEPHUATIOB»
11.1 OcHoBHas JIUTEpPaTypa

[Ipy wm3yyeHnm gucuurUiMHbl «TexHosorm4yeckass W MOKApHAasA

0e30macHOCTh IMPOM3BOJACTB JHEPrOHACBIIICHHBLIX MaTE€pHuaJloB» B KadCCTBC
OCHOBHBIX HMCTOYHHKOB I/IH(l)OpMaI_II/II/I PCKOMCHIOYCTCA HCIIOJIB30BATh CIICAYIOIIYIO

JUTEPATYPY:

OcHOBHbIE HCTOUYHHKH I/IH(l)OpMaIII/II/I

Koi-Bo 3Kk3.

1. bensxos, TI'.M. [loxapHas 0e30mMacHOCTS:
nocobue / I'.M.bensiko. — M. : FOpaiir, 2019. — 142 c.

yueo.

YHUIL KHUTY, 3 sk3.
DBC «IOPATY
https://urait.ru/book/pozharnaya-
bezopasnost-433756
Pexum AOCTYIIA: IO MMOAIINCKE
KHUTY

2. Teopus 1 TEXHOJOTHUS MPOIIECCOB IPECCOBAHUS
OHM: yue6. nocodbue / H.b. IBanos, T.I1. EBceera, B.H.
Anexcanzapos ; Ka3an. Hail. uccnes. TeXHOJ. YH-T .—
Kasans: U3sn-so KHUTY, 2015 — 127 c.

YHUL KHUTY, 70 k3.

3. TexHomnorust 1 000pyZ0BaHUE TPOU3BOCTB
OpU3aHTHBIX B3pPbIBUATHIX BELIECTB : yueOHOE rmocodue /
KHUTY ; A.W. Cutkun .— Kazans : KHUTY, 2011 .— 147
C.

YHHUL[ KHUTY, 71 3xk3.

4. [Topoxa, pakeTHbIEe TBEp/IbIE TOIUINBA U UX
CBOMCTBA: (PU3UKO-XUMUY. CBOICTBA MOPOXOB U PAKETHBIX
TBEP/BIX TOIIUB : yuebd. mocodue / A.B. Kocrouko, b.M.
Kaz6an ; Kazan.roc. Texnon. yu-t .— Kazans, 2014 .—
398, [2] c.

YHUI[ KHUTY, 101 3k3.

5. Bymunopora I'.B. OcHOBBI XUMUYECKON
TEPMOANHAMHUKHU (K Kypcy (U3MYecKod XUMUH): yueOHOe
nocobue / I'.B. Bymumoposa [u np.]. — Kazaas: KHUTY,
2011. - 217 c.

YHUIL KHUTY, 160 sxk3.
http://ft.kstu.ru/ft/Bulidorova-

osnovy.pdf
noctyt ¢ ip-aagpecop KHUTY

6. JKene3oOeToHHBIE U KaMEHHBbIE KOHCTpyKIMU. Pacuer
OTHECTOMKOCTH KEJIE300€TOHHBIX KOHCTPYKLHUU: Yueo.
nocodue. - M.: U3narensctBo ACB, 2014. - 128 c.

ObC «KoHCynbTaHT CTYJIEHTa
http://www.studentlibrary.ru/book/I

SBN9785930939934.html



http://ft.kstu.ru/ft/Bulidorova-osnovy.pdf
http://ft.kstu.ru/ft/Bulidorova-osnovy.pdf
http://www.studentlibrary.ru/book/ISBN9785930939934.html
http://www.studentlibrary.ru/book/ISBN9785930939934.html

Pexxum goctymna: mo moanucke
KHUTY

7. Bapenpix H.M. Iluporexnuka: yueonuk / H.M.Bapensix,
B.H.EmenbstnoB,  A.C.HyneipeB, W.A.  AOxymiuH,
H.E.Tumodees, M.C. Pe3nukoB. — Kazans: KHUTY, 2013.
—340 c.

YHUL KHUTY, 50 k3.

8. Abnymmua W.A. I'paxmaHckas NMHUPOTEXHHKA: y4eOHOE
nocobue / N.A. A6nymnmun, M.C. Pesnukos, A.1. Cunopos
[u np.]. — Kazans: KHUTY, 2013. — 340 c.

YHUL KHUTY, 50 k3.

9. Teopusi ropeHus W B3pbIBa: ydeOHOE MocoOue st
akanemuueckoro Oakanaspuata / I1. I1. Kykun [u ap.] ; mon

DBC «IOPAUT»
https://urait.ru/bcode/431935

penakumeit II. II. Kykuna, B. B. IOmwmna, C. T.
EmenbsHoBa. — 2-¢ u3n., mepepad. u gon. — Mocksa :
WzparensctBo FOpaiit, 2019. — 346 c.

Pexum nocryna: no noanucke
KHUTY

11.2 lonoJiHUTEJIbHAA JIUTEPATYPa
B kadecTBe HOMONHUTENBHBIX MCTOYHHUKOB
MCIIOJIB30BaTh CIEAYIOUIYIO JIUTEPATYPY:

nH(pOpMauu pPEKOMEHyeTCs

I[OHOJIHHTGJIBHBIC HCTOYHHKH I/IH(bOpMaIII/II/I

Koi-Bo 3k3.

1. bapOotbko, C.JI. Ouenka noxapo0e30mnacHocTu
HOJMMEPHBIX MaTepUAJIOB aBUALIMOHHOTO Ha3HAUYCHHS: y4e0.
[Tocobue / C.JI.bap6oTtsko [u ap.]; Becepoce. HUUM aBwmarr.
matepuaios. — M.: BUAM, 2018. — 407 c.

YHUL KHUTYVY, 5 k3.

2. Du3MKO-XMMHYECKUE OCHOBBI Pa3BUTHS U TYIIEHUS
noxkapoB / Mapkos B.®. — Ekarepunoypr: YPO PAH, 2009.
—272c.

YHUIL KHUTY, 13k3.

3. Adanacees, C.B. [loxxapHas 6€3011aCHOCTb
TEXHOJIOTHYECKHUX MPOIIECCOB: yuel. mocoodue /
C.B.Adanacees; PAH. — Camapa: u3n-so CHLJ, 2015. — 521
C.

YHUIL KHUTY, 2 sx3.

4. Tlo>xapoB3phIBO3AIINTA: PAacUeT KOIMYECTBA BO3/IyXa U
MPOYKTOB TOPCHHUSI TIPH TTOXKAPE: METOJI. PEKOMEHIAIIHH. —
Kazans: KI'TVY, 2009. — 20c.

YHUIL[ KHUTY, 11 k3.

5. PacripocTtpaneHne  ImIaMeHM 1O MaTepuajiam
MOBEPXHOCTHBIX  CIIOEB  KOHCTPYKIHH [MeToaudeckue
nmocobusi| : Meron. yka3. Kk jabop. pabore / Kazan. Hai.

UCCIIe. TEXHOI. YH-T ; cocT. P.3. Xaiipymnun, B.H. ®unaros,
H.B. IlunmpaukoBa .— Kazans, 2013 .— 22, [2] c.

YHUIl KHUTY, 103k3.
http://ft.kstu.ru/ft/Khayrullin-
rasprostranenie.pdf
noctym ¢ ip-aagpecos KHUTY

6. BocmiaMeHseMOCTb CTPOUTENbHBIX MAaTEPUAIIOB: METO/I.
ykaszanus. - Kazans: KI'TVY, 2014. — 20c.

YHUL KHUTY, 10 sxk3.
http://ft.kstu.ru/ft/Tuchkov-
vosplamenyaemost.pdf
nocry ¢ ip-aapeco KHUTY

7. JIpiMooOpa3syrolasi CioCOOHOCTh TBEPBIX BEIIECTB U
MarepuasioB: MeToA. ykazanud. - Kazans: KI'TY, 2014. — 20c.

YHUL KHUTY, 10 sxk3.

http://ft.kstu.ru/ft/Gasilov-

dymoobrazuyushchaya.pdf
noctym ¢ ip-aagpecos KHUTY

8. baparos A.H. I'openue na noxxape / A.H. bapatos. —

YHULL KHUTY, 15k3.



https://urait.ru/bcode/431935
http://ruslan.kstu.ru/cgi/zgate.exe?ACTION=follow&SESSION_ID=2732&TERM=%D0%91%D0%B0%D1%80%D0%B1%D0%BE%D1%82%D1%8C%D0%BA%D0%BE,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9B%D1%8C%D0%B2%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://ruslan.kstu.ru/cgi/zgate.exe?ACTION=follow&SESSION_ID=2732&TERM=%D0%90%D1%84%D0%B0%D0%BD%D0%B0%D1%81%D1%8C%D0%B5%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://ft.kstu.ru/ft/Khayrullin-rasprostranenie.pdf
http://ft.kstu.ru/ft/Khayrullin-rasprostranenie.pdf
http://ft.kstu.ru/ft/Tuchkov-vosplamenyaemost.pdf
http://ft.kstu.ru/ft/Tuchkov-vosplamenyaemost.pdf
http://ft.kstu.ru/ft/Gasilov-dymoobrazuyushchaya.pdf
http://ft.kstu.ru/ft/Gasilov-dymoobrazuyushchaya.pdf

M.:BHHAUIIO, 2011.-502¢ |

9. Tyukosa, O.A. OueHka MOXXapHOTO PHCKA. yueb. mocobue YHUI[ KHUTY , 66 3k3.
/ O.A.Tyukosa, 1.B.Ctporauos, P.3. XalpyumH, Ka3. nan. http:/ft kstu.ru/ft/Tuchkova-
ucen. yu-T. — Kasanp: n3a-s0 KHUTY, 2019. - 123 c. Otsenka pozharnogo_riska.pdf
mocryn ¢ ip-agpecos KHUTY
10. OrHesamuTa MaTepUaloB U KOHCTPYKIui: yueOHO- 3B5C «IPR BOOKS»
cripasoutoe nocobue / C.B.Cobypp. — M.: TMoxKnura, 2019. | http://www.iprbookshop.ru/88464
—208 c. html
PexxuM [OCTyMA: 10 MOATIUCKE
KHUTY
11. baryposa I.C TeopeTnyeckue OCHOBBI VHUI] KHUTY, 26 k3.
nupotexnuky. IIpakrukym / I.C. batyposa /| — Ka3anb:
KHUTY, 2017. - 324 c.

11.3 DJeKTPOHHbIE HCTOYHHKH HHPOPMALUH

[lpy m3yvenun jucrmumimuebl  «TexHojgormgeckas M MOKapHAasi
0e30MacHOCTb NPOM3BOJACTB JHEProHACHIIIEHHbIX MAaTepHUaJIoB»
PEKOMEH/LYETCs HCTIOTb30BAHME SJIEKTPOHHBIX HCTOUHHKOB uH(bOpMaLUK:
1. OBC «IPR BOOKS» http://www.iprbookshop.ru
2. Dnextponubiii  katamor — YHWI KHUTY. -~ Pexum  gocrymna:
http://ruslan.kstu.ru.
3. DBC «IOPAUT»-https://urait.ru.
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11.4 Cospemennbie npodeccuoHaTbHbIE 0a3bl JAHHBIX U uHpOpPMALHOHHbIE
CpaBoOYHbIE CHCTEMBI.

1.  Kypuan «ITOXXAPHAS BE3OITACHOCTDb». CaliT Hay4YHO-TEXHUIECKOTO

skypHana «[loxapHas 0€30MaCcHOCTbY, ®I'BY BHUUIIO MUC Poccuu. - Jlocmyn

ceoBoonwii: http://www.pb.informost.ru/jurnal php.

2. XypHuan «(TOXAPOB3PLIBOBE3OIIACHOCTDby.  Caiit ~ Hay4HO-

TEXHUUECKOI'0 KypHaJia «ITokapoB3pbIBOOE30ONACHOCTE), ~ M3IATCIBCTBO

ITosxHayKa. - J[ocmyn c60600Hbli: http://fire-smi.ru/annotaciya.

3. BubIMOTeKa JOKYMEHTOB B OOJIACTH MOXapHOW 0e30macHOCTH - Jlocmyn

c60600nwii: norm-load.ru .

4. Caiir Hexommepueckoro mapTHepcTBa «Camoperyiupyemas OpraHu3altisi

crenmanucToB moxkapHo# 6esomacHocTH  «IloxkCorosy - Jlocmyn c60000Hbl1L:

http://www.fire-union.ru/.




12. MaTepuajibHO-TEXHHYECKOE o0ecriedeHue JUCHUUIIIMHBI (MOYJIst).

VYueOHble ayTUTOPUH JJIsl TPOBEACHUS YICOHBIX 3aHATHM OCHAIIICHEI
000py10BaHUEM:

1. JTOCKa [JIS1 3aIlHCEN.

Texunmueckumu CpcaAcTBaMu 06Y‘{CHI/I$II

1. MYJbTUMEIUIUHBIN ITPOEKTOP;

2. JKpaH;

3. HOYTOYK.

[lomenieHuss a8 CaMOCTOATENBHOM padOThl OCHAIEHBl KOMIIBIOTEPHOM
TexHukoi: 9BM ¢ nporpaMMHBIM 00€CTIEUEHHEM C BO3MOKHOCTHIO MOJIKITIOUYEHUS
K cetn «IHTEepHET» U 00ecIeYeHbl TIOCTYIIOM B AJIEKTPOHHYIO MH(POPMAITMOHHYIO
cpeny KHUTY. Jlomyckaercs 3ameHa OOOpYIOBaHHUA €ro BUPTYyaJIbHBIMH
dHaJIoIraMu.

JIMueH3upoBaHHoOE nporpaMmHoe odecnevyeHnmne 51 CBOOOTHO
pacrpocTpaHseMoe TMporpaMMHOE OOEeCIIeUeHHE, HCIOIb3yeMoe B y4eOHOM
npouneccce IIpu OCBOCHHHN OUCHHUIIIIMHBI «TexHosiornyeckas W moKapHast
6C3OHaCHOCTb IMPOMU3BOJACTB JHEPIrOHACHIINICHHDbIX MaTepHaJ'IOB»:

1 PTC Mathcad Education University Edition;

2 ABBYY FineReader 9.0 npod

3 MS Office 2007 Russian

4, MS Office 2007 Professional Russian

5. MS Office 2010-2016 Standard

6 Adobe Dreamweawer CS4

7 Ackon Kommnac 3D v14

8 Gaussian GO9W Full Version

9.  Altair Hyperworks

10. PerkinElmer Chem3D Ultra Academic Edition

11. PerkinElmer ChemDraw Professional AcademicEdition
12.  CambridgeSoft ChemOffice

13. ANSYS Academic Research Mechanical and CFD
14. COMSOL Multiphysics

15. Gaussian G16W Full Version

16. Gaussian G16l Full Version

17. GaussView 6.0.16W

13  OOpa3oBarejibHbIE TEXHOJIOTHH
OCHOBHBIE UHTEPAKTUBHBIE (POPMBI MPOBEACHUS YUEOHBIX 3aHITHI:
- paboTa B MaJIbIX TPYyIITIax;
- HU3yYECHHE M 3aKpEIUIEHUE HOBOIO MaTepHajla Ha WHTEPAKTUBHOW JIEKLIMH
(mexuus-Oecena, JEKUMs — AUCKYCCHA, JIEKIUS C pa300poM KOHKPETHBIX
CUTYallMi, JIEKIHsSI C 3apaHee 3alJIAHMPOBAHHBIMHM OIIMOKaMH, JEKLHs- Mpecc-
KOH(EepeHIINs, MUHU-JICKIINS );
- CUCTEMBI JUCTAHIIMOHHOTO O0Yy4EHHS.

KonunuecTBo 3aHsATHIi B yacax, MPOBOJAMMBIX B MHTEPAKTUBHBIX (popmax, 12 .


http://www.kstu.ru/ds/www_soft_oper_list.jsp?&id_dept=0&act=0&id_soft=1426
http://www.kstu.ru/ds/www_soft_oper_list.jsp?&id_dept=0&act=0&id_soft=746
http://www.kstu.ru/ds/www_soft_oper_list.jsp?&id_dept=0&act=0&id_soft=751
http://www.kstu.ru/ds/www_soft_oper_list.jsp?&id_dept=0&act=0&id_soft=15998
http://www.kstu.ru/ds/www_soft_oper_list.jsp?&id_dept=0&act=0&id_soft=14579




