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1. IEJIM U 3AJJAYU OCBOEHUA JTUCHUIIJINHBI:

Leaun ocBOeHNSI JUCHUNJIMHBI:

®  3QJ0XKHUTb OCHOBY ISl MPO(ECCHOHANBHON MOJITOTOBKH, 1aTh HEOOXOIUMBIH 00BEM
o0UMX 3HAHUM 1O BOMpPOCaM BO3HUKHOBEHUS W MpEKpAlleHUsT TOpPEHUs, OICHKHU
M0’KapOB3PHIBOONIACHOCTH BEIIECTB M MAaTEPUAJIOB.
3agaum 0CBOCHUS JUCHHUIIMHBI:

®  J1aThb OCHOBHBIE TOJIO)KEHUS] TEOPUH TEIIJIOBOTO U LIEITHOTO B3PHIBOB, BOZHUKHOBEHUS
Y pacnpoOCTPaHEHUS IUIAMEHU U IETOHALMOHHBIX BOJIH, O3HAKOMHTH C METOJAMHU PACUETOB
OCHOBHBIX XapaKTEPUCTHUK MOKaPOB3PHIBOOIIACHBIX BEIIECTB.

e chopmupoBaTh MOAXO K PEIICHUIO 33/1a4 MOXKAPOB3PHIBOOE30MACHOCTH Pa3IUYHbBIX
00BEKTOB.

e cdhopMHpPOBATH MOAXO K PEIICHUIO 33]1a4 MOKAPOB3PHIBOOE30IMACHOCTH PA3IUYHBIX
00BEKTOB.

2. MECTO JUCHUIIVIMHBbI B CTPYKTYPE OIIOII:

Hucuunnuna «Teopus ropeHuss U B3pbIBa» OTHOCUTCS K ©0a3oBoi wactu. JlanHas
TUCIUIUIMHA SBIIAETCS OAHOW M3 NPOQUIMPYIOIMIMX TUCHUIUIMH B CHCTEME MOArOTOBKH
OakanaBpa no HanpasieHuro 20.03.01 «TexHochepHas 6€3011aCHOCTDY.

Omna untaetcs B 7-oM cemecTpe 4-0ro Kypca CTyIeHTaM OYHO-3a04HOU (popmbl 0OyueHus
U U 6a3upyeTcs Ha CIACAYIOMINX MPEAINIECTBYIOMNUX YUeOHBIX TUCIUTIITUHAX

o «Menuko-ouonornueckue ocHoBbI BXK]I»;

e «MareMaTuyecKul aHAIIN3);

o «IIpakTuKa MO MOJYYEHUIO TIEPBUYHBIX MPO(HECCHOHATHHBIX YMEHUN U HAaBHIKOB, B
TOM YHCJI€ TIEPBUYHBIX YMEHUI U HABBIKOB HAYUYHO-UCCIIEA0BATENBbCKOU IEATEIbHOCTIY;

o «Mexanukay;
«OmnacHble MPUPOTHBIE TTPOLIECCHIY;
«XUMUIY;
«'maporazouHaMuKa;
«Hane:xHOCTh TEXHUYECKUX CUCTEM M TEXHOTCHHBIN PUCK»;
«Tennoduzukay;

o «lIpakTuka TO  TOJNY4YEeHHIO  MNPOPECCHOHAIBHBIX  YMEHUH U OMbITa
npoecCHOHANBHON e TeNbHOCTHY;

e  «DNEKTPOHUKA U IIEKTPOTEXHUKAY,;
«Metponorusi, CTaHAApTU3AIUS U CEPTUPUKALIHS;
«TemnorexHuka;
«IToxkapoB3pbIBO3ATUTAY;
«HayuHo-uccnegoBarensckas paboTay.
JIMCUUIIIMHBL, KOTOPbIE YUTAKOTCS MapaJIeIbHO:
e «Hanzop u koHTpPONH B chepe 0e30MacHOCTHY;
e  «Teopus ynpasienus u s3xoHOMHUeckoe obecrnieuenre 'O u PCUCy;
e  «Or"ecTOMKOCTbh CTPOUTENBHBIX KOHCTPYKIIUIN»;
o «lIpennunnomHas mpaKkTUKay.

HHCHI/IHJ’H/IH& OCHOBBIBACTCA Ha CICAYIOINIMX BXOJHBIX 3HAHUAX, YMCHUAX, HABBIKaAX U
KOMIICTCHIUAX CTYACHTA, ITOJIYUYCHHBIX UM IIPU U3YYCHHUU NMPCAMICCTBYIOINUX JUCHUIIIINH:

® CIIOCOOHOCTh HCHOJB30BaTh 3aKOHBI W METOJbl MaTEMaTHUKH, €CTECTBEHHBIX,
IYMaHHUTapHBIX 1 9KOHOMUYECKHUX HAYK IIPU PEIICHUH PO(ECCHOHATBHBIX 3a/1ay;

®  CIOCOOHOCTH PabOTaTh CaMOCTOSTENBHO;

dopma A Crpanuna 2 u3 27




MHUHHCTEPCTBO HAyKH H BEICIIEr0 0Opa3oBanus PO
VYIIbSTHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET

®dopma

@ - Pabouast nporpamMma JMCLUIUINHBI

®opma A

CIIOCOOHOCTh MPUHHMMATh Y4acTHE B MH)KEHEPHBIX pPa3pabOTKax CpPeIHEro YpOBHSA
CJIO)KHOCTH B COCTaBE KOJIJICKTUBA;
CIIOCOOHOCTh OPMEHTHUPOBATHCS B NEPCIEKTUBAX PA3BUTHUS TEXHUKU U TEXHOJIOTUU
3alUTHI YeJIOBEKa OT OMACHOCTEH TEXHOICHHOT'O XapaKTepa.

Pe3ynbTaThl OCBOCHMS IUCIMILIMHBI OyAYT HEOOXOIMMBI Ul JaJbHEHIEro mporecca
o0ydeHHs B paMKax MO3TamHOro (OPMHUPOBAHUS KOMIETCHIMH MPH H3YyYEHUH CIIETYIOIINX
CHEUUATBHBIX TUCHUTLINH:
«["ocynapcTBeHHas! UTOrOBAas ATTECTALIUY;

3. IIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O
JUCHUIIVIMHE (MOAYJI0), COOTHECEHHBIX C
IJIAHUPYEMBIMMU PE3YJIbTATAMU OCBOEHHS OCHOBHOM
MPOPECCHUOHAJIBHOMN OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

Koa u HamMeHOBaHHe peain3yeMoii
KOMIIeTeHI[HH

Ilepeuyens nuIaHNpyemMbIX
pe3yJibTaToB 00y4eHHs MO
AUCHHILIMHE (MOYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPaMH
AOCTHKEHHs] KOMIIeTEeHIN i

OK — 6- CriocoOHOCTh OPraHU30BaTh
CBOIO pabOTy pajid JOCTHKECHUS
MOCTABIICHHBIX IIeJIei M TOTOBHOCTHIO K
MCIIOJIb30BAHUIO MHHOBAIIMOHHBIX UICH

3HaTh:

® (QPM3UKO-XUMHUYECKUE OCHOBBI
IIPOLIECCOB FOPEHUS, B3pbIBA U
JIeTOHAIINY;

e [IapaMeTphl, ONPEAEIAIONINE
JTMHAMUKY TT0Kapa;

® MeXaHu3M (POPMHUPOBAHHUS OMACHBIX
(bakTOpOB MOXKApPOB U B3PHIBOB;

® TUTIBI B3PHIBOB;

e KJ1TacCU()HKALIMIO B3PBIBOB 110
IUIOTHOCTH BEIIECTBA;

® [TapaMeTPhI yIAPHOU BOJIHBL,
UMITYJIbCa M MOIIIHOCTH B3PHIBA;

® TEOPETUYECKHE OCHOBBI IIPEKpAILEHHUs
rOpeHus;

® 0COOEHHOCTHU TOPEHMSI U B3pbIBa razo-
Y TIBUIEBO3IYIIHBIX CMECEH;

YMers:

® [[POTHO3UPOBATH OMACHOCTh
BO3HMUKHOBEHUS TT0Kapa WM B3pPhIBA B
Pa3IMYHBIX COYETAHUSIX B
MPOCTPAHCTBE TOPIOYETO, OKUCITUTENS
¥ UCTOYHHMKA BOCIUIAMEHEHHS;

® OIIPEIEINIATH M0XKAPOB3PHIBOONIACHOCTD
ra3oB, CMECE ra3oB, a3pOB3BECEH,
KHUJIKUX U TBEPIBIX BELIECTB B
peabHBIX YCIOBHSAX;

® [IPOrHO3UPOBATh COCTaB MPOYKTOB
CropaHusi IpH N0Kape U MapameTpbl
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B3PbIBA B UPE3BBIYANHBIX CUTYAITUSAX;

® IPUMEHSTH MOJyYCHHbIC 3HAHUS B
MPAKTUYECKOU JIEATETLHOCTH 10
OpraHu3aly 3alUThl HACEJICHUS U
TEpPUTOPUH.

Brnangets:

® pacyeTaMu MOKapHOM HArpy3KH
00BEKTOB U 001IEH
MIPOJIOJKUTENILHOCTH T0XKapa;

e pacyeTamMu yJIapHOU BOJIHBI,
UMITYJIECA M MOIITHOCTH B3PHIBA;

® ICTIOJIb30BAHUEM TIEPBUYHBIX CPEJICTB
MOKApOTYIICHUSI IPU JTUKBUAAITIT
YpE3BbIYANHBIX CUTYaLIUM.

OK — 7 - Bnagenue KyiabTypHOU
0€30MacHOCTH U
PUCKOPHEHTUPOBAHHBIM MBIIILUICHUEM,
IIPY KOTOPOM BOTIPOCHI 0€301TaCHOCTH U
COXpaHEHUsI OKPYKAIOIIEH Cpeibl
paccMaTpHBalOTCs B KaueCTBE
BOXHEUIINX MPUOPHUTETOB B )KU3HH U
JesTeNbHOCTH

3HaTh:

® QU3HKO-XUMHUYECKHE OCHOBBI
MIPOIIECCOB T'OPEHHMSI, B3phIBA U
JICTOHAINY;

® [TapaMeTPhbI, ONPEACIIAIOIINE
JTMHAMUKY T10XKapa;

e MeXaHU3M (DOPMHUPOBAHMS OITACHBIX
(hakTOpOB MOKaPOB U B3PHIBOB;

® TUITBI B3PHIBOB;

e Ky1accU(UKALINIO B3PBIBOB 10O
TJIOTHOCTH BEIIIECTBA;

® IapaMeTphl YAapHOU BOJIHBI,
MMITYJIbCA U MOILIHOCTH B3pbIBA;

® TCOPETHYECKUE OCHOBBI TTPEKPAICHUS
TOpPEHNS;

® 0COOEHHOCTH TOPEHHUSI U B3pbIBa razo-
Y TIBUIEBO3AYIIHBIX CMECEH;

YMeTh:

® IPOTHO3UPOBATH OMACHOCTh
BO3HUKHOBEHUSI MTOXKapa UM B3PHIBA B
Pa3IMYHBIX COUYETAHUSX B
MIPOCTPAHCTBE TOPIOYETO, OKUCITHTEIIS
M NCTOYHHKA BOCIIJIAMCHCHMUSI,

® OIIPEICIIATH MOKAPOB3PHIBOOMIACHOCTH
ra3oB, CMECEH ra3zoB, a3pOB3BECE,
JKUJKUX U TBEPABIX BEUIECTB B
pPEATHHBIX YCIOBUSX;

® IPOTHO3UPOBATH COCTAB MPOIYKTOB
CropaHus MpH MOKape U MapaMmeTpbl
B3PbIBA B UPE3BBIUYANHBIX CUTYAITUSAX;

® IPUMEHSTH MOJyYECHHbIC 3HAHUS B
MPaKTUYECKOU JIeATEILHOCTH 10
OpraHu3aIiy 3alTUThl HACETIEHUS U
TEPPUTOPUIL.

Bnaners:
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® pacyeTamu IOKapHOUN Harpy3Ku
00BEKTOB U 001IeH
MIPOJIOJKUTENILHOCTH T10Kapa;

® pacueTamu yJIapHOU BOJIHBI,
MMITYJIbCA U MOIIHOCTH B3pBIBA;

® 1ICII0JIb30BAHUEM NIEPBUYHBIX CPEJICTB
MOKApOTYILIECHUS IPU JTUKBUAALIUI
YpE3BbIYANHBIX CUTYALM.

OK — 11 - CriocobHOCTS K
a0CTPaKTHOMY U KPUTHUYECKOMY
MBILUICHUIO, UCCIICIOBAHUIO
OKpY>KaroIIel Cpebl Il BHISIBIICHUS €€
BO3MOKHOCTEH U PECypCoB,
CIIOCOOHOCTBIO K IIPUHSTHIO
HECTaHIAPTHBIX PCLICHUN U
pa3peuieHuto MpooOJIEMHBIX CUTYaIlUN

3HaTh:

® (QM3UKO-XUMHUYECKUE OCHOBBI
IIPOLIECCOB FOPEHUS, B3pbIBA U
JIeTOHALINY;

® [IapaMeTphl, ONPEACIAIONINE
JUHAMUKY [105Kapa;

® MeXaHu3M (POPMHUPOBAHHUS ONACHBIX
(aKkTOpOB MOKAPOB U B3PHIBOB;

® TUIIBI B3PBIBOB;

e KJ1TacCU()HKALIMIO B3PBIBOB 110
IUIOTHOCTH BEIIECTBA;

e [1apaMeTphl yAapHOU BOJIHBI,
HUMITYJIbCA U MOIIIHOCTH B3pbIBA;

® TEOPETUYECKHE OCHOBBI IIPEKPALLICHUS
TOpPEHMS;

® 0COOEHHOCTHU TOPEHMSI U B3pbIBa razo-
Y IIBUIEBO3IYLIHBIX CMECEH;

YMers:

® [[POTHO3UPOBATh OMACHOCTh
BO3HUKHOBEHUS M0Kapa WM B3pbIBa B
pa3IMYHbIX COYETaHUSX B
IIPOCTPAHCTBE TOPHOYETO, OKUCIUTENSA
Y MICTOYHHMKA BOCIUIAMEHEHHS;

® OIIPEIEINSTh M10KAPOB3PHIBOONIACHOCTD
ra3oB, CMECE ra3oB, adpOB3BECEH,
KHUIIKAX U TBEPIBIX BEIIECTB B
peabHBIX YCIOBHSAX;

® [I[POTHO3UPOBATh COCTaB MPOAYKTOB
CrOpaHusl IIpH MOXKape U mapaMeTpbl
B3pBIBA B UPE3BBIYAMHBIX CUTYalLIUsX;

® IPUMEHSTH MTOJTyYCHHBIC 3HAHUS B
MPAKTUYECKON AESITeTbHOCTHU 1O
OpraHu3aliK 3alUThl HACEIEHUS U
TEPPUTOPUI.

Biagers:

® pacyeTaMu M0KapHOH Harpy3Ku
00BEKTOB U 001IEH
IIPOJOJKUTEILHOCTH 110Kapa;

® pacueTamu yAapHOU BOJIHBI,
UMITYJIbCa U MOILHOCTH B3pbIBA;

® [ICII0JIb30BAHUEM NIEPBUYHBIX CPEJICTB
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II0’KapOTYILEHUS TP JTUKBUIALIUU
YpE3BbIYANHBIX CUTYALU.

OIIK — 3 - crmocoOHOCTH 3HaTh:

OPHUEHTUPOBATHCS B OCHOBHBIX ® QH3UKO-XUMHUYECKUE OCHOBBI
HOPMAaTHUBHO-TIPABOBBIX aKTaX B IIPOIIECCOB FOPEHUS, B3PbIBA U
o0acTu obecrieueHus 0€30MacHOCTH JIETOHAIINH;

e [1apaMeTphl, ONPEACIAIOIIIE
JUHAMHKY 10>Kapa;

e MexaHu3M (OPMUPOBAHUS ONACHBIX
(aKkTOpOB NOKAaPOB U B3PHIBOB;

® TUIIbI B3PbIBOB;

e KJ1acCU(hUKALIMIO B3PBHIBOB 110
IJIOTHOCTH BELIECTBA;

e [1apaMeTphl yAapHOU BOJIHBI,
UMITyJIbCA U MOLIIHOCTH B3pBIBA;

® TEOPETUYECKHE OCHOBBI IIPEKPALICHUS
TOPEHMUS;

® 0COOEHHOCTHU F'OPEHHsI U B3pbIBA ra3o-
Y IIBIJIEBO3AYIIHBIX CMECEH;

YMers:

® [[POTHO3UPOBATh ONIACHOCTH
BO3HUKHOBEHHS 10’Kapa WU B3pbIBa B
Pa3IMYHbIX COYETAHUSIX B
IIPOCTPAHCTBE TOPKOYETO, OKUCIUTENSA
Y UCTOYHMKA BOCIIJIAMEHEHUS],

® OIIPEIENATH [10KAPOB3PBIBOONIACHOCTD
ra3oB, CMECEH ra3oB, adpOB3BECEH,
KHUJIKUX U TBEPJIBIX BEIIECTB B
pEAIBHBIX yCIOBUSIX;

® [[POTHO3UPOBATh COCTaB MPOAYKTOB
CrOpaHusl IIpH MOXkKape U mapaMeTpbl
B3pbIBa B UpE3BbIUAHHBIX CUTYaAIUX;

® [IPUMEHSATH MTOTY4YCHHbIE 3HAHUS B
IIPAKTUYECKOHN AEATEIBbHOCTH T10
OpraHu3aIiy 3aIIUThl HACEIECHUS U
TEPPUTOPUIL.

Bmaners:

® pacueTaMu IOKapHON Harpy3Ku
00BEKTOB U 001IeH
MIPOJOJKUTENLHOCTH MOXKapa;

® pacueTaMu yJapHOI BOJIHBI,
HMITyJIbCA U MOLIHOCTH B3pBIBA;

® [ICIIOJIB30BAHUEM IIEPBUYHBIX CPENICTB
MOKapOTYIIEHUS IIPY JTUKBUIALIUU
YpE3BbIYANHBIX CUTYALIUM.
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OIIK — 4 - cnocoO0HOCTD
MPOTAraHInPOBATh LEH U 33]]a4H
obOecrieyeHns 0E€30aCHOCTH YEJIOBEKA U
OKpY>Karollen cpeibl

3HaTh:

® (DM3UKO-XUMHUYECKUE OCHOBBI
IIPOLIECCOB F'OPEHUS, B3pPbIBA U
JIETOHALUY;

® [1apaMeTphl, ONPEACIAIOIINE
JUHAMHKY 10>Kapa;

® MeXaHU3M (POPMHUPOBAHHUS OMIACHBIX
(axTOpPOB MOXKAPOB U B3PHIBOB;

® TUIIbI B3PHIBOB;

e KJ1TacCCU()MKALIMIO B3PBIBOB 110
IUIOTHOCTH BELIECTBA;

e [1lapaMeTphl YAApHOU BOJIHBI,
HMITYJIbCA U MOIIHOCTH B3phIBA;

® TEOPETUYECKUE OCHOBBI IIPEKPALLICHUS
TOPEHMUS;

® 0COOEHHOCTHU F'OPEHHsI U B3pbIBA razo-
Y IIBIJIEBO3AYIIHBIX CMECEH;

YMers:

® [[POTHO3UPOBATh ONIACHOCTH
BO3HUKHOBEHHS I105Kapa UM B3pbIBaA B
pa3IMYHbIX COYETAHUSIX B
IIPOCTPAHCTBE TOPHOYETO, OKUCIUTENS
Y UCTOYHMKA BOCIIJIAMEHEHUS],

® OIIPEJENATH [10KAPOB3PBIBOONIACHOCTD
ra3oB, CMECE ra3oB, adpOB3BECEH,
KHUJIKUX U TBEPJIBIX BEIIECTB B
pEAIBHBIX yCIOBUSX;

® [[POTHO3UPOBATh COCTaB MPOAYKTOB
CrOpaHusl IIpH MoXkKape U mapaMeTpbl
B3pbIBa B UPE3BbIUYANHBIX CUTYaLUsX;

® [IPUMEHSTH MOTY4YEHHbIE 3HAHUS B
MIPAKTUYECKOHN AESITETbHOCTH 10
OpraHU3al1y 3aIUThl HACEIEHUS U
TEPPUTOPUI.

Bnagers:

® pacyeTamMu I0KAPHON Harpy3ku
00BEKTOB U 001IEH
IIPOJOJKUTEIBHOCTH 1I0Kapa;

® pacueTamu yapHOU BOJIHBI,
MMITYJIbCA U MOLIHOCTH B3pBIBA;

® [ICII0JIb30BAHUEM MIEPBUYHBIX CPE/ICTB
MOKapOTYILIEHUS TPU JTUKBUIALIUU
YpE3BbIYANHBIX CUTYALIUM.
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4. ObIAA TPYAOEMKOCTDH JUCHUIIJIMHBI

4.1. O0beM TUCUHUILIMHBI B 3a4eTHBIX efuHnnax (Bcero) 4 3E.

4.2. O0beM QM CHUIUIMHBINO BUIaM Y4eOHOH padoThl (B Yacax)

KouunyecTBo yacoB (popma o0yuyeHuss 04YHO-3a04HaAsT )

Buj yueOHoit padoThI Bcero no B 1.4. mo cemecrpam
IUIAHY 7 8 9

1 2 3 4 5)
Konraktnas pabota o4 - - o4
00ydJaromuxcs ¢
Iperno/iaBaTeieM B
coorBercTBuu ¢ YII
AyIUTOpPHBIE 3aHITHSL: o4 - - o4
JIEKIIUU 18 - - 18
CemMuHapbl U - - - -
HPaKTUYECKUE
3aHATHUS
JlaGopaTopHbIEpaOOTHI 54 - - 54
, TPAKTHKYMBI
CamocrosiTenbHas 36 - - 36
pabora
dopma TeKyIIero Joxknan - - Joxnan
KOHTPOJIA3HAHUM U TectupoBanue TectupoBanue
KOHTPOJIS CobecenoBanue CobecenoBanu
CaMOCTOSITEIIbHOU Ormpoc e
paboTHI: Omnpoc
TECTHPOBaHUE,
KOHTp.paboTa,
KOJUTOKBUYM,pedepar
u 1p.(He MeHee 2
BUJIOB)
Kypcogas pabora - - - -
Bunesr 36 - - 36
IIPOMEKYTOUHON DK3aMeH DK3aMeH
aTTecTalnuu (IK3aMeH,
3a4er)
Bcero uacos o 144 - - 144
JIVICTIATUTAHE

*B cmyqae HEOOXOIMMOCTH UCIIOJIB30BAPHs B yueOHOM IPOIIECCe YaCTHIHO/UCKITIOUUTEIIHHO
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH B TAOIHIIE Yepe3 el YKa3bIBaeTCs

KonudecTBO yacoB paboTsl [ITIC ¢ oOyvarorumucs st IpOBEICHUS 3aHATHH B TUCTAHITMOHHOM
dbopMaTe ¢ IPUMEHEHHEM AJIEKTPOHHOTO 00YUEHUS.

4.3. Conep:xanne IMCHHUILIMHBI (MoayJs.) PacnipenesieHne 4acoB 1o TeMaM M BUAAM

®opma A
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yueOHo# padoThI:
®opma 00y4eHHUs]  OYHO-3a04HAs
Buabl yueOHbIX 3aHATHH dopma
AyauTOpHDBIE 3aHATHS
YR JlaGopato e Camocto TKe(l)(;’;II f(!)l"O
Ha3Banmue B IIpakTHye SIBHHTE P ']3
pa3aesioB U TeM cero Jlexuu cKue PHBIC PaKTUB HTCIBHA | g spanumii
paéoTsI,I N s1 padoTa
| 3aHATHA, ! HOM
CeMHMHAPbI o dopme
1 2 3 4 5 6 7
Tema 1. 11 2 - 5 - 3 Cobeceno
duzuko- BaHHE
XUMHUUYECKHE
OCHOBBI
TOPEHHS.
Tepmunsl u
OIpEeICIICHUS
Tema 2. 11 2 - 5 - 3 Cobeceno
VYcnoBus BaHUE
BO3HHUKHOBECHHUS
1 pa3BUTHUS
MPOLIECCOB
ropeHus. Buasl
IUTAMEHH.
Tema 3. Teopus | 11 2 - 5 - 3 Cobeceno
TOpEHUs Tra3oB. BaHHE
Tectupos
aHue
Tema 4. Teopus 11 2 - 5 - 3 Cobeceno
rOpeHus BaHHE
KUJKOCTEH.
Tema 5. Teopus | 11 2 - 5 - 3 Jlokman
rOpeHus Tectupos
TBEPABIX aHue
TOPHOYUX
MaTEepHAJIOB.
Tema 6. 11 2 - 5 - 3 Cobeceno
OcHOBHBIC BaHHE
ITOJIOKESHUS
TEOPHUU B3pbIBA.
Tunel B3pbIBOB.
duznueckue u
XUMHYCCKHE
B3DBIBBI.
Tema 7. 11 2 - 5 - 3 Cobecerno
B3peiBbI razos BaHUE
1 MIapoB.
Tema 11 2 - 6 - 3 Cobeceno
8.B3pbIBbI BaHUE

®opma A
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MPIHI/ICTepCTBOvHayKI/I W BBICHIETO ?6p330BaHI/I$I PO Dopma
VIIBSHOBCKHI rOCYIapCTBEHHBIH YHHBEPCUTET
@ - Pabouast nporpamMma JMCLUIUINHBI
KOHACHCHUPOBAH TCCTI/IpOB
HBIX aHHuec
B3pPbIBYATBIX
BCIICCTB U
NIBUICH.
Tema 9. Pacuer 11 1 - 6 - 6 Cobeceno
yAapHOU BaHHE
BOJIHBI U
HUMITyJIbCa
B3phbIBA.
Tewma 10. 9 1 - 7 - 6 Jloknan
Teopus Tectupos
IIPEKpaAIICHUA aHHueC
TOpCHUA.
DK3aMeH - - - - - - 36
Htoro 144 18 - 54 - 36 36

5.COJAEPY)KAHUE JUCHUJIUHBI (MOJIY.JIS)

Paznea 1. Teopusi ropenust

Tema 1.OU3MKO-XUMHYECKUE OCHOBBI TOpEHUs. TepMHUHBI U OTIPEIETICHUS.

Teopus ropenns. XumMuyeckre OCHOBbI ropeHHst. ['oMoreHHoe, rereporeHHoe, aedarpanoHHoe,
Y JIETOHAIIMOHHOE TopeHue. Peakmus ropenus yrieroaopoioB (CnHm) B Bo3myxe.

dusnyeckue OCHOBBI TOpeHUs. MoJeKyIIpHO-KMHETUUECKAsl TEOPUS TOpeHUs. MaTepuanbHbIi U
TEIUIOBOM OanaHC mporecca ropeHus. Bo3ayx, HEOOXOAMMBIN [ TOPEHHsS BELIECTB U
MmatepuanoB. OObeM NpoAyKTOB ropeHus. TemmepaTypa U TemjoTa TOpPEHUSA. 3OHBI
ropenus.OmnacHbie (HaKTOPHI OKapa.

Tema 2. YcnoBHs BOSHUKHOBEHHS U Pa3BUTHS NMPOLIECCOB TOPEHUA. Buapl niuamenu.

VYcnoBusi BOBHUKHOBEHUS M Pa3BUTHS Ipolrecca ropeHus. GakTopel BOSHUKHOBEHUS TOPEHUS U
pa3BUTHUSA IPOLIECCOB I'OPEHUS, BO3TOPAHHUS M CAMOBO3TOpaHUsA. YCIOBHUSA CaMOBOCILIIAMEHEHHUS.
[lermmHol MexaHW3M camMoOBOCIUIaMEHEHHs. KOHBEKTHMBHBINM TeraooOMeH. TerioBoe H3IydeHHE.
Qaken nnamenu. CTpykTypa IulaMeHHU. JIMHEHHas CKOPOCTb pacHpOCTPAHEHHUs IIJIaMEHH.
MaccoBast CKOPOCTb CrOpaHUs Pa3aIudHbIX BEUIECTB U MAaTEPUAIIOB.

Tema 3.Teopus ropenus razos.

VYcnoBus cmeceoOpazoBaHusi ra3oB. HIDKHMH M BEpXHHMHM KOHIIEHTPAILlMOHHBIE TpEAEIb
BOCIUIAMEHEHUS ra3oB. TeruoBas Teopust TOpeHus ra3oB. [lapaMeTpbl BOCIIaMEHEHUS U TOPEHMUS
YTIEBOAOPOAHBIX Ta3oB. OcoOeHHOCTHM TOopeHusl ra3oBbIX (OHTaHOB. PacueTsl mapamerpos
TOPEHUs Ta30BBIX (POHTAHOB.

Tema 4.Teopust rOpeHUS KUIAKOCTEM.

DU3NKO-XUMUYECKUE CBOMCTBA JIETKOBOCIIAMEHSIONIMXCA U roprouux xuakocreid.Ilapamerpst
BOCIIJIAMEHEHHUs W TOPEHUS TOPHYMX XUAKOCTeH. TemrepaTypa BCIBIIIKH, BOCIUIAMEHEHUS M
CaMOBOCIIJIAMEHEHHsI JIETKOBOCIIAMEHSIOIIUXCS U TOPIOYNX JKuAKocTel. OcOOEHHOCTH TOpEeHUs
KUIKOCTEN B pe3epByapax. PacueTsl mapaMeTpoB ropeHus TOPOYUX KUIKOCTEN.

Tema S.Teopust ropeHMs TBEPABIX TOPIOYUX MATEPUATIOB.

@U3NKO-XMMHAYECKHE CBOMCTBA TBEPABIX T'OPIOUMX MAaTEpPHANOB. TepMHUYECKOE pPAa3JI0KEHHE
TBEpABIX MaTepuasioB. OCOOCHHOCTH TOPEHUS TBEPIBIX TOPIOYMX MATEPUAIOB B 3aBUCUMOCTH OT
IIPOCTPAHCTBEHHOTO MOJIOXKEHUS, TOJIIIMHBI 00pa3la, CKOPOCTU BETpA U APYruX (akTOpOoB. 30HBI
TOpPEHMS TBEPIBIX MOPIOYUX MaTepuasoB. OTKPBITbIE U BHYTPEHHHUE IOXKApbl TBEPIABIX TOPIOUUX
MaTepuanoB. PacdeTsl mapaMeTpoB TOpPEeHHs TBEPABIX FOPIOYMX MaTepHanoB. TeruioBas Teopus
MIOTYXaHHUS IIJITAMEHH.
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Pa3znen 2. Teopusi B3pbIBa.

Tema 6.OcHOBHBIE [10JIOKEHUSI TEOPUU B3pbIBa. TUIBI B3pbIBOB. PU3HUECKNE U XUMUYECKUE B3PBIBBI.
Hctounuku B3peIBoonacHoCTH. Pa3zBuTHe B3pbiBa, KaK (PU3NUECKOTrO

saBieHus. CaMOyCKOPSIONINECS XUMUYECKIE PEaKIIUU M KpuTHYeCKue saBieHus. OCOOEHHOCTH
B3PBIBHOW pEaKLUy, YCIOBUE TEIUIOBOrO paciinpeHus. Gu3nueckue 1 XUMUYECKUE B3PBIBHI.
TernoBo#i B3pbIB B HMIMHAPUIECKOM U chepruieckoM cocyaax.du3nyeckuii B3phIB.
Mexanunueckasi paboTa B3phIBa.

Tema 7. B3pbIBbI ra30B U 11apOB.

B3pbIBEI TEXHMYECKHX CHCTEM CO C)KATBIMM HEroproyuMH razamu. HIwkHHE W BepxXHHUU
KOHLIEHTPALlMOHHBIE IpENeibl BOCIUIAMEHEHHUS Ta30B U MAapoB. B3phIBbI MaporazoBO3AYIIHBIX
cMmecedl. B3pbIBBI Mapora3oBO3AYIIHOTO 00Jlaka B OTKPHITOM M OIPaHMYEHHOM IPOCTPAHCTBE.
DHeprus U MOILIHOCTb B3phIBa.

Tema 8. B3pbIBbI KOHIEHCUPOBAaHHBIX B3pbIBUATHIX BELIECTB U IBUIEH.

OnpeneneHre  KOHJACHCHUPOBAaHHBIX  B3pBIBUATBIX  BEUIECTB.  |POTUJIOBBIA  DKBHUBAJICHT.
Kospduunent »sddextuBHocTi. B3peiBbl neperperbix kuakocted. HukHMA M BepXHU
KOHLEHTPALMOHHbIE MPEEIIbl BOCIUIAMEHEHHUS IIbLIEH.

Tema 9.PacueT ynapHO#l BOJHBI U UMITYJIbCa B3PbIBA.

Wmnynec B3peiBa. [laBnenue neroHanmu. WX BiaussHMEe HAa (YracHOCTb M OpU3aHTHOCTD
B3pbIBa.OCHOBHBIE TOKa3zaTesn (mapaMeTpbl) BO3AYIIHOM ynapHoil BoiHbl.  Pacuer paamyca
paBHOrO JIEHCTBUS AJIs 3apsiioB 0e3 000y0uku U B oOonouke.dopma KprUBOH 1aBieHUs yaapHOR
BOJIHBI B (pyHKIMHU BpeMeHH. [leiicTBus ynapHOi BOiHBI. 30HBI pa3pylieHus. Pacuer paanycos
neTanbHbIX 30H. TeopeTnyeckue OCHOBBI U3MEPEHUSI OCHOBHBIX IIapaMETPOB B3phIBA.

Tema 10.Teopus npekpalieHus ropeHusl.

[IpenenbHble sBIEHUS B Ipolecce TropeHusa. Temmeparypa mnoTyxaHus. PazOaBieHue
pearupyomux KOMIIOHEHTOB B 30HE PEAKLMH ropeHus. M3oiauus Kucaopoaa U3 30Hbl TOPEHUS.
OxJax/1eHre 30Hbl PEaKIK1 TOPEHUSI.

6. TEMbI TIPAKTUUYECKHNUX U CEMUHAPCKUX 3AHATUM
Jauusbrit Bug paboTsl He ipeaycMoTped YII.
7.JIABOPATOPHBIE PABOTBI, IPAKTUKYMbI

JIABOPATOPHAS PABOTA Nel
Onpenenenue TeMnepaTypbl BCbIIKH B 3aKpbITOM THTJIE 10 TOCT 6356-75

CYH_IHOCTB MCTOdA 3aKI0YacTCd B OIPCACICHUN caMOM HH3KOH TCMIICPATYPhL
TOpPrOYCTO BECIICCTBA, IIPU KOTOpOfI B YCIOBHAX HMCIBITAHUA HaAJA €ro IOBCPXHOCTBIO
06pa3yeTCH CMCCh ITapOB HJIM T'a30B C BO3AYXOM, CIIOCOOHAsI BCIBIXMBATH B BO3yX€ OT
HCTOYHHKA 3aXWraHvusgd, HO CKOPOCTb HX 06p330BaHI/I5[ €€ HeEAoCTaTO4YHaA 1A
MOCJICAYIOIICTO TOPCHUS.

Y4eOHo-MaTepuaabHOe obecneyeHue.
1. IIpubops! u o6opynosanue coraacHo ['OCT.
- YCTaHOBKa ]IS OTIpeIeICHHs TeMITepaTyphl BCOBIIIKU B 3akpbiToM TuTie (TB3)
- TEPMOMETD;
- CeKyHJIOMED.
2. IIpo6wI Toprouero.
- mpo0a AU3EIBHOTO TOIUINBA;
- mpo6a MOTOPHOTO Maciia
- mpo0a TPaHCMUCCUOHHOTO Macla.
3. KypHams! st onpeaeieHus TeMIepaTyphl BCIBIIIKA UCIBITHIBAEMBIX MaTEPUAIIOB.
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4.I'OCT 6356-75. Meton onpeieeHusl TEMIIEPATYPhI BCIIBIIIKH

B 3aKPBITOM THIJIE.

IMoaroroBka 00pa3na K UCILITAHUIO

HcnpiTyemblii 00Opasell MpoayKTa Mepea WCHBITAHHEM MEepEeMELIMBAIOT B TEUEHHE 5
MUHYT BCTPSXUBAaHUEM B CKIIHKE, 3alOJIHEHHOW He Oosiee yeM Ha 2/3 ee BMECTUMOCTH.
OOpa3ubl OpOAYKTOB, MMEIOUIMX TeMIeparypy Bcobllikd Huke S50C oxyaxnaaroT 10
TEeMIEepaTypbl, KoTopasi He MeHee yeM Ha 17C Hmke mpearnoyiaraeMod TeMIepaTypbl
BCIIBIILIKH.

OOpasupl  HeTEenpoayKTOB, coAepKalmMx Boay B KouuyectBe Oomee 0,05%,
00€3BOXKMBAIOT 00pa0OTKON HX CBEKEMPOKAICHHBIMH M OXJIAXKIECHHBIMH XJIOPHCTHIM
HaTpUeM (XJOPHUCTHIM KalbliMeM) WK (GUIBTPOBAHHEM 4epe3 QHIbTPOBATIbHYIO Oymary,
1I0CJI€ 3TOT0 Ha UCIIBITAaHUE OEpyT BEPXHUM CIIOH.

[Ipn HeoOxomuMmocTu (B ciy4dae coJAep)KaHHS B oOOpas3le BOJbI) JIOMYyCKaeTcs
HENpOAOLKUTEIbHBIA HarpeB o0pasla, HO He BbIIIE TeMIepaTypsl, koTopas Ha 17C Huxe
MpenoiaraeMoi TeMIepaTypbl BCIIBIILIKH.

IoaroroBka npudopa

[Tpubop ycTaHaBIMBAIOT HAa POBHOM YCTOWYMBOM CTOJIE€ B TaKOM MECTE, /i€ HET
3aMETHOTO JIBUJKEHUS BO3/yXa, U CBET HACTOJIBKO 3aTEMHEH, YTO BCIBIIIKA XOPOILIO BUIHA.
Jl1 3aIMThI OT IBUYKEHHUS BO3yXa IpUOOp € TPEX CTOPOH OKPYKAIOT 3KpaHoM. Turenb u
KPBILIKY HOpUOOpa MpPOMBIBAIOT PACTBOPHUTEIEM, BBICYIIMBAIOT, YAAJlsAs BCE ClEbl
pacTBOpUTENd M OXJAXKIAOT A0 TeMIeparypbl He MeHee d4eM Ha 17C Huxe
IIPEII0JIaraéMoOM TeMIIEpaTyphl BCNbIIKU. [Ipy ucnbplTaHUM MPOLYKTOB C TEMIIEPATypOM
Benblkd 10 S0C HarpeBaTelbHYI0 BaHHY OXJIXKIAIOT 0 TEMIEPATyphl OKpPYXKarolen
CpeJBl.

HcnpiTyemMblil MPOAYKT HANIMBAIOT B TUTENb 10 METKH, HE JOMYyCKas CMayuBaHUS
CTEHOK THIVIS BBIIIE YKa3aHHOW METKH. THrellb 3aKpbIBAIOT KPBIIIKON, YCTAHABINBAIOT B
HarpeBaTeJIbHYIO BaHHY, BCTABJIAIOT TEPMOMETP M 3aKUTAIOT 3aKUraTelIbHOE YCTPOUCTBO,
peryaupys miaMs Tak, 4ToObl popma ero Oblia OIM3KON K HIapy AuaMeTpom 3-4 MM.

IIpoBenenne ncnbITAHUA

HarpeparenbHyt0 BaHHY BKIIIOYAlOT M HAarpeBalOT MCIBITYEMBIH MPOAYKT B THIJIE.
[lepememmBanue BeayT, oOecreunBasi 4acToTy BpaieHus Memanku ot 90 1o 120 o6/MuH,
a HarpeB npubopa cieayroumm odpasom: 5-6C 3a 1 MuH.

HcnbiTanne Ha BCOBIIKY MPOBOAAT IIPH NOBBIIIEHUH TEMIEPATYPbI HA Kaxaplid 1C st
IPOAYKTOB ¢ Temneparypoil Bemblikd 10 104C m Ha kaxaele 2C uid NMPOAYKTOB C
temnepatypord Bcnblmikd Beime 104C. C  MOMEHTa WCHBITaHUS Ha  BCIHBIIIKY
NEPEMELINBAHUE [PEKPAIalOT, NPHUBOJAT B JEHCTBHUE PACIIOJIOKEHHBI Ha KpBIIIKE
MEXaHMU3M, KOTOPBI OTKPBIBAET 3aCJIOHKY U omyckaeT ruiams. [Ipu 3ToM miams omyckarot
B IapoBoe mpocTpaHcTBO 3a 0,5 ¢, OCTaBIAIOT B caMOM HI)KHEM IOJIOKEHMH 1 ¢ U
MOJHUMAIOT B BEpPXHEE IOJIOKEHHE. 3a TEMIEPaTypy BCIBIIIKH KaXKIOrO OIpeneieHHs
NPUHUMAIOT MTOKa3aHUe TEPMOMETPA B MOMEHT YETKOT'O IMOSIBJIIEHUS MEPBOro (CHHEro JUis
He(TEeNpOAYKTOB) IUIAMEHHM HaJ MOBEPXHOCTHIO TMpOJAyKTa BHYTpu mnpubopa. Ilpu
MOSIBICHUM HESACHOW BCIIBIILIKM OHA JIOJDKHA OBITH MOJBEP)KEHA MOCHEAYIOUIeH BCIbIIIKE
IIpU NOBbIIeHNH Temneparypsl Ha 1 wim 2C. Eciu npyu 3TOM BCHBIIIKA HE MPOU30MAET,
UCIBITAaHUE TIOBTOPSIFOT BHOBb.

O0paboTka pe3yabTaToB
ITonpaBka Ha GapoMeTpHUUecKoe AaBJIEHHE. 3alIUCHIBACTCA 0apOMETPUUECKOE AABICHHE.
C nomouipto Tabmuubl ['OCT 6356-75 onpenensiercs mompaBka Ha 0apoMeETpHUECKOE
JlaBJICHHE.
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JlomyckaeMble pacXOKICHUS MEXIYy MapayielbHBIMA ONPEACICHUSIMA HE JOJDKHBI
npeBbllIaTh 3HaueHuH, ykazaHHbix B ['OCT 6356-75.

3a Temmeparypy BCIBIIIKH IPOIYKTa IPUHUMAIOT CpeiHee apupMETHIECKOE HE MCHEe
JBYX TapaJyIeNIbHBIX OIpENeIIeHU Npu HUCHBITaHUKM HepTenpoaykToB. llomydenHoe
3HAYEHHE TEMIIePaTyphl BCIIBIIIKH OKPYIIIAIOT 10 LEIOT0 YUCIIa.

JIABOPATOPHAS PABOTA Ne2
Onpenenenue Temneparypsl BCIbIIIKA B OTKPITOM THIJIE 110
I'OCT 4333-87

CyImHocTh METOJa 3aKJII0YaeTCsl B HarpeBaHUU NPoObI HEPTENPOIYKTa B OTKPHITOM
TUIJIE C YCTAaHOBJIEHHOW CKOPOCTBIO 10 T€X IOp, IOKa HE MPOM30MIeT BCIBIIIKA M1apoB
(TeMriepaTrypa BCHBIIIKM) HEPTENPOAYKTa HaJ €ro IMOBEPXHOCTbIO OT 3a’KUIATEIbHOTO
YCTPOMCTBA U IOKa MpH AajJbHEHIleM HarpeBaHWU HE NMPOU30MAET 3aropaHue MpPOJIyKTa
(TeMriepatypa BOCIUIAMEHEHHS) C MPOJI0JKUTEIbHOCTHIO TOPEHUSI HE MEHEE 5 CEKYH/I.

Y4yeOHO-MaTepuaIbHOE 0O0ecrieyeHue
1. ITpuGops! u ob6opynosanue cornacuo I'OCT.
- YCTaHOBKa JUIsl OIIPEIeICHHs] TEMITepaTypbl BCIBIIKY B OTKpbITOM THTIE (TBO)
- TEPMOMETD;
- CEKYHJIOMEP.
2. IIpo6sI roprouero.
- Ipo0Oa JU3EIBHOTO TOILINBA;
- mpo6a MOTOPHOTO Macia
- mpo0a TPaHCMUCCHOHHOTO Macia.
3. XKypHans! A5 onpeeneHus TeMIepaTypbl BCIBIILIKYA UCTIBITHIBAEMbIX MaTEpHAIIOB.
4TOCT 4333-87. Metosl orpeneneHus] TeMIepaTyp BCIBIIIKA W BOCIUIAMEHEHHS B
OTKPBITOM THTIJIE.
IMoaroroBka o6pa3ua K MCILITAHUIO
HcnbiTyeMblii 0Opasel; MpoJyKTa Hepea UCHBITAHWEM IEepeMELIMBAIOT B TeUeHHe 5
MUHYT BCTPSIXUBAaHUEM B CKJISTHKE, 3all0JIHEHHON He Oosiee yeM Ha 2/3 ee BMECTUMOCTH.
HcnbIThIBaeMbIi HEPTENPOIYKT, COAEpk AU BOYy, CyIIAaT BCTPSAXUBAHUEM C OJHUM
U3 OCYLIAIOUINX PEeareHToB IpU KOMHATHOM Temneparype. [Ipu HeoOxoaumocTu (B ciaydae
coJiepKaHus B 0Opaslie BOJIbI) JIOMyCKaeTCsi HEMPOJAOKUTENbHBIN HarpeB oOpasia, Ho He
BBIIIIE TEMIIEpaTypsl, KoTopast Ha 17C Huke mpeanogaraeMon TeMIepaTypbl BCIIBIIIKH.

IoaroroBka npudopa

[Tpubop ycTaHaBIMBAIOT HAa POBHOM YCTOWYMBOM CTOJi€ B TAaKOM MeECTe, I/Ie€ HET
3aMETHOTO JIBWKCHHS BO3/IyXa, H CBET HACTOJBKO 3aTEMHEH, YTO BCITBIIITKA XOPOIIIO BHIHA.
JUis 3alMThl OT JIBUXKEHHUSI BO3AyXa MPUOOP C TpeX CTOPOH OKPYXKaroT dKpaHoM. Tureib
NPOMBIBAIOT PAaCTBOPHUTEIEM, BBICYIIMBAIOT, YAAJsAsl BCE CJEIbl PACTBOPHUTENS U
OXJIXK/IAIOT JI0 TeMIepaTypbl He MeHee 4eM Ha 17C Hike mpearnonaraeMoi TeMnepaTypsl
BCIIBITIIKH.

VcnbiTyeMblii NPOAYKT HAJUBAIOT B TUTENb O METKHM, HE JOIyCKas CMadMBaHUs
CTCHOK THTJISI BBIIIEC YKa3aHHOW METKH. TUTelb YCTaHABIMBAIOT B HArPEBATEIbHYIO BaHHY,
BCTABIISIIOT TEPMOMETP B CTPOTO BEPTHKAJIBLHOM IIOJIOKEHUH Tak, YTOObI HIDKHUI KOHEIl
TEpMOMETpa HAaXOAMJICA HAa PAcCCTOSHUM 6 MM OT JHAa TUIIS W 3aKWUTAOT IIaMs
3aKUTATENIbHOTO YCTPOMCTBA, PEryaupys Imiams Tak, yToObl ¢opma ero Oblaa OIM3KON K
mapy 1uameTpom 3-4 M.

IIpoBenenue ucnbITAHUS
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HarpeparenbHyl0 BaHHY BKIIOYAlOT M HarpeBarOT MCIBITYEMBIM IPOAYKT B THUIIIE.
Korna temnepatypa mpoObl Oyaer mpuGmusurenbHo Ha 28 C HMXKe MpennojaracMoi
TEMIIEPATYpPy BCIBIIIKH CKOPOCTh HAarpeBa peryiaupyercs u3 pacdera 5-6 C B MHUHYTY.
HcnplTaHue Ha BCHBILIKY TPOBOJAT MPU NOBBILIEHUH TEMIEPATYphl Ha KaxKabli 2C.

IIpu 5TOM IUIaMs 3a)KUTaTeIbHOTO YCTPONCTBA MPOBOAAT HAJA LEHTPOM TUIIISA B OJHOM
HAaIpaBJICHUU B T€UEHHE | CEKyH[bl. 3a TEMIEpPaTypy BCHBILIKU Ka)J0Ir0 ONpPEAEICHUS
IPUHUMAIOT [TOKa3aHUE TEPMOMETPA B MOMEHT YETKOT'O IMOSIBJIIEHUS MEPBOr0O (CHHEro JUis
HEPTENPOAYKTOB) IUIAMEHH HaJ YacThIO WJIM HaJ BCE MOBEPXHOCTHIO HCIIBITHIBAEMOTO
Hedrenpoaykra. IIpu mosiBIeHHMM HEACHOW BCIBIIIKM OHA JOJDKHA OBITh IOJBEpKEHA
NOCJIEAYIOLIEH BCIBILIKE IIPU MOBBIIIEHUH TeMIiepaTypsl Ha 1 uinum 2C.

Jlnis ompeneneHuss TeMmIlepaTypbl BOCIUIAMEHEHHUs MHPOAOIDKAIOT HArpeB IHpoObI CO
cKopocThio 5 - 6 C B MuHyTYy. 1 MOBTOPSAIOT UCHBITAHUS NP MOBBIIIEHUN TEMIIEPATyphl
Ha Kaxaem 2C.

3a TeMmeparypy BOCIUIAMEHEHHUS [PUHMMAIOT TEMIIEpaTypy, I[OKa3bIBAEMYIO
TEPMOMETPOM B TOT MOMEHT, B KOTOPbII MCIBITIBAEMBINA HE(PTENPOIYKT MPHU HOAHECEHUH
K HEMY IUTAMEHU 3a)KUTaTEIbHOTO MPUCIIOCOOICHHUS 3aropaeTcs M MPOAO0IDKAET TOPETh He
MeHee S C.

Oo0padoTka pe3y1bTaTOB

[TonpaBka Ha GapoMeTpUUYECKOE JaBJIeHUE. 3alIUChIBAETCS OAPOMETPUUECKOE JaBJICHHUE.
C nomomsio 'OCT 4333-87 onpenensercs nomnpaBka Ha 6apoOMEeTpUIECKOe JaBJICHUE.

Jlonyckaemble PACXOKICHUS MEXIYy NapajuIeIbHbIMU ONPEICIICHUSIMU HE JOJIKHBI
IPEBBILIATH CIETYIONNX 3HAYECHUH:

. TeMieparypa Benbluk — SC;

J TeMIeparypa BocruiamMmenenus - 8C.

3a TeMieparypy BCIBIILKH (BOCIUIAMEHEHHUS) TNPOAYKTa NPUHUMAIOT CpeIHEee
aprudMeTHUecKoe 3HaueHHe He MEHee JIBYX NapajljIeNIbHbIX ONpeAeieHU NMpH UCIBITAaHUN
HedTenpoaykToB IlomyueHHble 3Ha4YeHMs] TEeMIEpAaTyp BCHBIIIKA U BOCIJIAMEHEHHUS
OKPYIJISAIOT JI0 LIEJNOr0 YKCa.

JIABOPATOPHASA PABOTA Ne3

HcnpiTanue CTPOUTEIBHBIX MATEPHAJIOB HA BOCIIAMEHSIEMOCTD € IIOMOIILI0
ycrtanoBku «BCM»

Ha3HayeHue yCTAHOBKH.

VYcraHoBKa IIpelHa3HaueHa Il MCHBITAaHUS CTPOUTENIBHBIX MaTepuaioB Ha
BO3rOPaeMOCTh C LIEJIbI0 OMpPENENICHUs XapaKTEPUCTUKU BOCIJIAMEHEHUS CTPOUTEIbHBIX
marepuaios o 'OCT 30402-96.

DKCIUTyaTalusl OCYIIECTBIISIETCSA MIPU TEMIIEPATYPE OKPYKAIOIIEH Cpeabl OT 5 110 40°C,
OTHOCHUTEJIbHOM BIaKHOCTH OKpYykaromieit cpensl ot 30 10 80% u arMocepHOM JaBIeHUN
ot 84 mo 106 xIIa.

VYcTraHOBKa COOTBETCTBYET TpeOOBaHMAM KIMMaTHueckoro wucronHenus YXJI mms
kareropuu pazmernienus 4 mo F'OCT 16150-69.

[TuTaHue yCTaHOBKH OT CETH MEepeMEHHOro Toka Hampsbkenuem (200% 10)B, gactoroii
(50% DI'm.

IIpumep ycnoBHOrO 0003HAa4YeHUs YCTAHOBKM Ui HCHBITAHUS CTPOUTENIBHBIX
MaTepUajoB Ha BOCILIAMEHAEMOCTh: ycTaHOBKa «BCM».

IHoaroroBka usnenus Kk padore.

1. PacriakoBaTh yCTaHOBKY.
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2. Pa3MecTuTh YCTaHOBKY IOJi 30HTOM B MecCT€, 00€CHEeYMBAIOUIMM OTCYTCTBUE
nepemenieHust Bo3ayxa. CKOpocTh BO3/lyXa B HEMOCPEICTBEHHOM OJIM30CTH YCTaHOBKH HE
JI0JDKHA TIpeBbImath 0,2 M/c.

3. IloxcoeaMHUTH K WITYLEPY, PACHOJIOKEHHOMY Ha OOKOBOH CTOpPOHE YCTaHOBKH,
UCTOYHUK IOPIOYEro rasa (IpomnaH).

4. 3a3eMIUTh KOPIYC YCTAaHOBKHU.

5. BcraBuTh BHIIKY NUTAKOLIETO0 LIHYpPa B CETh IIEPEMEHHOIO TOKAa C HANPSIKCHUEM
220B.

6. Ilomectuth nepxarens obpasla ¢ JaTYMKOM TEIUIOBOI'O IOTOKA M IOMECTUTH €€ B
JepKkaTenb oopasia.

7. Ilomectuth aepkaTenb oOpa3lia C JAaTYUKOM TEIUIOBOIO IIOTOKA B YCTAaHOBKY.
JlaTuuk TEmaoBOro MOTOKAa MOJAKIIOUUTh K H3MEPUTENIbHOMY MHpPHOOpPY M K CHUCTEME
BOJIOCHA0XKEHUS.

8. BKiItounTh YCTaHOBKY NpH noMo1ny Beikiatogarens «CETby.

9.ITpoBecTn KanMOPOBKY YCTAHOBKH, ONPEIEIUB JJs KaXKJOIO YPOBHS TEIJIOBOTIO
TOTOKA C MHTEPBATOM 5 KBT/M? COOTBETCTBYIOIIEE 3HAUCHHE TEMIIEPATYPbI, TIPH TTOMOLIA
pEryJaiTopa TeEMIEPATYPHI.

10. ITocne mpoBenenusi KaMMOPOBKM YAAIUTH JAepiKareiab oOpaslia, 3aMEHHMB €ro Ha
o0pa3en-uMHuTaTop.

11. Pe3ynbpTaThl ©3MEPEHHIA CIIETyeT HAaHECTH Ha TPauK 3aBUCUMOCTH ITOBEPXHOCTHOM
IUIOTHOCTHU TEIUIOBOTO MOTOKAa OT Temmeparypbl wiu B Tabauny. Ilo rpaduky mam mo
TabNUIle TpH TPOBEACHHH pabOT YCTaHABIMBATH TEMIIEPATYPHI, OOECIIEUNBAIOIINE
COOTBETCTBYIOIINE 3HAYEHHS IOBEPXHOCTHOM TNIOTHOCTH TEIJIOBOIO MOTOKA.

12. Co3naBaemasi cUCTEMOW HarpeBa IUIOTHOCTh JIYUHCTOTO IOTOKA, COCTaBJISIOLIAst
IIpU TEepBOHAYaIbHOU TapupoBke 30 kBr/M%, nomkua PETYJIAPHO KOHTPOJIUPOBATHCS
JATYUKOM TEIUIOBOTO MOTOKA.

13. OtkpeiTh ra3. IIpym nmomomy BEHTHISA NMOAATH I'a3 BO BCIOMOIATEIbHYIO TOPEIKY,
3a)Ke4b a3 U yCTAaHOBUTH JTMHY IUIAMEHHU OKOJIO 15MM.

14. Ycranosuts Ha poramerpe «I"’A3» pacxon rasa B npenenax 19-20 mi/muH. 3axkedb
ras.

15. Bxuirounts koMmpeccop BeikimrouareneMm «BO3/IYX» pacxon Bozayxa B npepenax
160-180 mu/muH.

IIpoBenenue ucnbITAHUS
HarpeBarenpHblit TprOOp BKIIOYAIOT U HATPEBAIOT UCIIBITYEMBI 00pasell TBEpI0Tro
TOPIOYEro MaTepuania.
Uepes perynspHbie UHTEPBAIbl BpeMeHH Ha paccTossHuu 10 MM Ha oOpaszen
BO3JICUCTBYET MOJABMKHBIN (pakes TuTaMeHH.
B MOMEHT BO3HHKHOBEHHSI YCTOWYHBOTO IJIAMEHHOT'O TOPEHHSI 00pa3iia MPOUCXOIUT
pETHCTpaus BpeMEHH.
O0paboTka pe3yJIbTaToOB.
C y4eToM TapupOBKH TEIJIOBOTO IMMOTOKA MO TEMIIEPATYPE YCTAHOBKH OIPECIICHHS
BOCIUJIAMEHSIEMOCTH CTPOUTENBLHBIX MATEpUAIOB U1 BPEMEHH Hauaja IUIAMEHHOTO TOPEHUs
OTIPENIETISIOTCS] XapaKTEPUCTUKH BOCTUIAMEHSIEMOCTH PA3JIMYHBIX BEIIECTB.

JIABOPATOPHAS PABOTA Ne4

OmnpenesieHue rpynnbl TPYJAHOTOPIOYUX U TOPIOYHX MATEPHATOB € MOMOIIbIO
ycTtaHoBKH «OTM»
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Ha3znauenue usgesus.

VYcraHoBka — onpeneneHuss  TPYJHOTOPIOYMX — MaTepuajoB — IpeAHa3HadeHa  JJis
orpeziesieHus! TPYMIbl TPYAHOTOPIOYHX U TOPIOYUX TBEPBIX HEMETAJUIMYECKUX BEIIECTB U
MaTEepUAJIOB B BO3IYIIHOW CpeIE.

VYcraHoBKa cOOTBETCTBYeT TpeOoBaHus wicrniofHeHus Y XJI kareropuu pasmernieHus 4
no 'OCT 15150-69.

[Ipumep ycioBHOro OOO3HAUYEHHUS YCTAHOBKH  OINpEACNCHUS  TPYAHOTOPIOYHX
Marepuaion: YcranoBka «OTM»

IToaroroBka u3nenus k padore.

1. PacnakoBaTh YCTaHOBKY.

2. IlomecTUTh YCTAaHOBKY IO BBITSDKHOW BEHTHJIALIUEH.

3. YcTaHOBUTH  TEPMOAJIEKTPUUYECKUIN Mpeodpa3oBaTeb B 30HT TakK, YTOOBI
TEPMOYYBCTBUTEIbHBIA 3JIEMEHT HAXOJMJICS B LIEHTPE MONEPEYHOrO0 CEYEHUS 30HTa U Ha
paccTosiHuU 15 MM OT ero BepXHel KpOMKH.

4. [loakno4NUTh TEPMOIPEOOPA30BATEIID K TIOTEHIIMOMETDPY.

5. IloakIIOYUTh K MOTEHIIMOMETPY 3aIIUTHOE 3a3eMJICHHE.

6. CoequHUTH TpyOKaMu, CTOMKMMH K BO3/IEHCTBUIO rasza, ropeliky ¢ OaJJIOHOM WM C
JUHUEH mpupoaHoro rasza. [Ipu mcnonb30BaHMU MPUPOAHOTO raza (MeTaHa) OTBEPCTHE B
dbopcyHKe ropesku Heo0X0 MO yBenuuuTh 110 (1,25+0,10) mm.

7. BBUIOXKUTH BHYTPEHHIOIO MMOBEPXHOCTH KaMEpPhl TPeMs CIOsIMH (OJIbIU TONIIMHON
0,08-0,1mm.

8. OOpa3upl nepen ucnblTanueM KoHAUIMoHUpYytoT o 'OCT 12423-66.

JlomyckaeTcsi KOHJIMUIIMOHUPOBAaHWE OOpPa3lOB B COOTBETCTBUU C TPeOOBAaHUIMHU
TEXHUUYECKUX YCIIOBUH Ha MaTepHall.

IHopsinok padoTsl.

1. 3akpenuTh B AepKaTeNsAX HUCHBITYeMbli oOpasel.

2. llpoBepuTh mpu NOMONIM M[AOJOHA  MOJOXKEHHME 3aKpeIIeHHOro obpasia
OTHOCHUTENIbHO €ro BepTUKaJbHON ocu. [loBepxHOCTh 00pa3ua JoJKHA KacaThCsl BCeEX
yIOpOB 1abJIoHa.

3. BKiIOUnTh NOTEHLIMOMETP.

4. OTKMHYTB KaMepy 10 ymopa.

5. OTKpBIB, KpaH, 3a)Ke4Ub I'a3 U BEPHYTh KaMepy U 30HT B BEPTHUKAIbHOE MOJIOKEHUE.

6. Ilpu mnomomM BEHTWISA TOPEJIKHM  YCTaHOBHTb TaKOW pacxoj rasza, 4YTOObI
TEeMIEpaTypa, perucTpupyemasi TEpMOIIEKTPUIECKUM IpeoOpa3oBareneM B TeueHue 180
CEeKyHJI, ycTaHOBHWJIach Ha ypoBHe (200+5) C.

7. OTBecTH B CTOPOHY 30HT, BBECTH B Kamepy oOpa3zel U BO3BPaTUTh 30HT B UCXO/JHOE
MI0JIO’KEHHUE.

Oo1iee Bpemsi, 3aTpaylBaeMoOe Ha TOBOPOT 30HTA, BBOJ 00paslia v BO3BpaIlleHHE 30HTa,
HE JIOJKHO MPEBBIIIATE S C.

8. BKIIFOUMTH CEKyHAOMED.

9. Uepes (300+6) cexynn mociie BBOAa o0pasiia 3aKpbITh KpaH, MPEKPAaTUTE TOAady ra3a
B TOPEJIKY.

10. BeigepxaTth oOpaszelr B Kamepe /O YCTaHOBICHUS HAYaIbHON (KOMHATHOM)
TeMIIepaTyphbl.

11. U3Bneus oOpaser U3 KaMepsl.

12. BBIKITIOYUTH TOTEHIIUOMETP.

Oo0paboTka pe3yJIbTATOB.
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1.IIpu noMomm u3MepuTeNs TEMIEPATYPbI OIPEEISAIOT:
o MakcumanbHOE IpUupanieHue TeMIEpaTypbl f—"*Tmax I

J Bpemsi nmocTikeHuss MakCUMalIbHOM TeMIEpaTypbl ra3000pa3HbIX MPOIYKTOB
TOpPEHUS.

[ToTepro Maccel 0Opasiia onpeAesstoT Mo GopmyIe:

M,-M
AM =—3—-1004%,

Mo
rae: Mo - uexonnas macca oOpa3sua, I;
M - vacca oOpasia nocje UCIbITaHus, T.
To senmunne Al max =+ w AM MaTepuaibl KIacCCUPUIUPYIOT Ha:

* Tpynuoroprouue - AT gy < 60°C, AM < 60%:;
e  Topioune - Almax = 60°c AM > 60%

[oproune MaTepuaibl O BEIMYMHE Lmax I MoApa3ae/sioTcs Ha:
° TpyaHOBOCIIIAMEHSIEMBIE - Linax — 240 c;

. Cpenneli BOCIIaMEHAEMOCTH — Lmax &3 ot 30¢ 1o 240c¢ ;

e  JlerkoBocmiamensemsie - Tmax < 30 ¢.

JIABOPATOPHAS PABOTA NeS
Omnpenesnenne orue3amiuTHOM 3@ GeKTUBHOCTH MOKPHITHI U IIPONMUTOK C
noMomb0 ycranoBkn «Kepammuueckas tpyoa».

Hasnayenue usaenus.

VYuudunupoBanHas ycraHoBka «Kepamuueckas TpyOa» nperHazHaueHa Jis
orpeienieHus orue3amuTHol s dexkruBHOoCTH MOKpbITHI U poruTok [[OCT P 53292-
2009 (I'OCT 16363-76) u quig onpeaesieHus IPyIbl TPYIHOTOPIOUNX U TOPIOYUX TBEPABIX
HEMETaJUTMYECKUX BelIecTB U MarepuanoB B Bo3aymHoi cpeae (I'OCT 12.1.044-89).

[ToaroroBka ycTaHOBKH K paboTe, MOpsiIoK pabOThl M OLEHKA PE3YIbTATOB JOJIKHBI
coorBercTBoBaTh ['OCT P 53292-2009 u 'OCT 12.1.044-89.

OO0pa3ibl IpeBECUHBI C OTHE3AIUTHBIMU MMOKPHITUAMHU MEPE]] UCTIBITAHUEM
TEPMOCTATUPYIOTCS B CYLIMJILHOM IIKady Mpu TeMnepaType 55°C.

IHopsinok padoThbl.

[lepen ucnbsiTaHueM 00pa3iibl B3BEMNBAIOT U OKpyTisitoT 10 0,1 . Ucnbitanus
npoBOJAT He MeHee ueM Ha 10 obpasuax. Kepamuueckuii kopoO nepeBouTcs B
TOPU30HTAIILHOE MOJIOKEHHUE M 3aKUTAETCS ra30Basi TOpeJIKa ¢ BBICOTOM IIaMeHH OT 15 1o
25 cm. Ilocne aToro kepamuueckuii KOpoO BO3BpaIlaeTCsl B BEPTUKAIBHOE MOJIOKEHHE,
HEPEBOJUTCS 30HT B pabouee MMoJI0KEHHE Hajl KOPOOOM U perysmpyercs pacxo[ rasa Tak,
4TOOBI TEMIIepaTypa, perucTpupyemMasi TepMOdJIEKTPUIECKIM ITpeodpa3oBarenemM, B
TeueHnH 5 MUHYT Ob11a paBHa 200 5 °C.

30HT OTBOJIAT, UCTIBITHIBAEMBII 00pa3el], 3aKpeIuIeHHBIN B IepKaTesie, OyCKaloT B
KEepaMHU4YEeCKUH KOpoO, OJHOBPEMEHHO BKJIIOYAIOT CEKYHJIOMEP U BO3BPAIIAIOT 30HT B
UCXOJHOE TI0JIOKEHUE.
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OOpaser epat B IUTAaMEHH TOPEJIKK B TedeHne 2 MUHYT. Pacxon raza B TeueHue
UCTIBITaHUS JOJDKECH OBITh TOCTOSTHHBIM. Uepe3 2 MUHYTHI 10/1auy ra3a B TOPEIKY
IPEKpaIIaoT, 00paser] OCTAaBIAIOT B IPUOOPE /TSl OCTHIBAHHS.

O0paboTka pe3yJIbTaTOB.
ITorepro Maccsl HcnbITanHOTO 00pa3ua Pi, % onpenensior no popmyiie

(mli — My, )100
m,;

P =

rje M- Macca oopasiia 10 UCIbITaHus, T;
Maj- Macca 00pasiia mociie UCIbITaHus, T
I— HOMep oOpasia.

I[To pe3ynpTaTam UCHBITAHHS YCTAaHABIMBAIOT TPYIITY OTHE3aIUTHOH 3¢ PekTruBHOCTH
oOpasua. [Ipu norepe maccel He 60s1ee 9% ycranaBnuBaeTcs 1 Tpyrmna orHe3amuTHON
saddexkruBaocTu. [Ipu morepe maccel 6oee 9% HO He Oonee 25% ycTraHaBIHBacTCS 2
rpynna orae3amutHoi s¢pdextuBHocTH. [Ipu morepe Maccel 6omnee 25% npuMeHseMblit
COCTaB HE SBJISIETCS] OTHE3AIIUTHBIM.

JIABOPATOPHAS PABOTA Ne6
OnpenejieHHe KPATHOCTH U YCTOMYMBOCTH MEHbI CPeHeii KPATHOCTH B
aadoparopubix yeaosusx (TOCT P 50588-93).

IHoaroroBka yctaHoBKH K padore.

1. HanexHo ykpenuTh MaHenb YHNpaBICHUsS Ha BEPTUKAIBHOM Omope,
YUYUTBIBas, YTO BeC B paboueM COCTOSHUM cOCTaBisieT okojo 10 Kr.

2. 3aKkpbITh KJIalaH Mo/iayy BO31yXa.

3. K mrynepy mnoaBecTH BO31yX OT HMCTOYHHKA OOECHEUMBAIOLIETO

pabouee naenenue He Hwxke 0,6 Mlla. Ha Becbl ycTaHOBUTH €MKOCTH cOOpa MEHBI ,
71a00paTOPHBIM reHepaTop MEHbI CpeiHeH KPaTHOCTU 3aKPeNHUTh Ha LITaHIe CTOWKH M
YCTaHOBUTh HAJ €MKOCTbIO g cOopa mneHbl. [Ipm momomm TpyOKM — COETUHUTH
NEHOT'€HEepaTop C MapoBbIM KpaHoM. Ha mrynep emkoctu ais cOopa NeHbl HaAeTh [IUIAHT,
KOTOPBIN BBOJUTCS B MEPHYIO EMKOCTb.

4. [TpuroroBuTh pabounii pacTBOp MEHOOOPA30BaTEINsl B COOTBETCTBUU C
TEXHUYECKUMH YCIOBUSMH Ha HCIIBITYEMBIH TEHOOOPa30BaTeb.

5. OTKpBITH KJIanaH cOpoca BO3/1yXa, COEAMHUB BO3IYIIHYIO MarucTpaib
¢ aTMoc(epoi.

6. CHSATh €MKOCTb Il pacTBOpa NEeHOOOpa30oBaTeliss € MaHENIH U 3alUTh
B HEE ITPUTOTOBJIEHHBIN PACTBOP B KOJIMYECTBE 2 M.

7. YCTaHOBUTh €MKOCTh Ha IaHeNlb, MOBEPHYB JI0 YIOpa pYydkKy Ha
KPBIIKE, YOSIUTHCS O HaJIS)KHOM 3aKpEIUICHUH €MKOCTH Ha TTaHeIH.

8. 3aKphITh KJIanaH cOpoca BO3ayXa.

9. 3aKphITh MIAPOBOM KpaH.

10. ITonate Ha naHeNb ynpaBiIeHUS Yepe3 WTYLEp Bo3ayX ¢ AasieHue 0,6
MlITa.
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11. Knananom nmoaauM BO3AyXa  YCTAHOBHTb Ha MaHOMCTPC pa6oqee

JABJICHUE B €MKOCTH Il pacTBopa meHooOpaszoBarenst B mpeaenax 0,6+0,01 MIla, umm
pekoMeHioBaHHOE B TY Ha UCHIBITHIBAEMBII IEHOOOPA30BATEIb.

12. 3anoNHUTh CUCTEMY TpPyOONPOBOAOB TNAHENW YIpPaBIECHUS  J10
reHeparopa IeHbl, OTKPBIB IIIAPOBOI KpaH.

13. [Ipyr BBISBIICHMM TI€HBI Ha CETKax IEHOTEHEPATOpa ILIAPOBOW KpaH
3aKpBITh.

14. BHyTpeHHIOI0 MOBEPXHOCTH AJ1si cOOpa MEeHbl CMOYUTH BOJOM.

IHopsinok padoThl.

1.  VYcranoButs (1mpoBepuTh) pabouee JaBlIeHUE HA MAHOMETPE NaHENIN yIPaBICHUS.

2. OTKpbITh LIAPOBON KPaH M HAIOJIHUTH EMKOCTh JUIs COOpa NEHbI MEHOM.

3. ITlocne 3amonmHeHHss eMKOCTH sl cOopa MEHON MIapoBOM KpaH 3aKphITh U, TPU
HE00X0/IMMOCTH, 3a(pUKCHPOBATh BEC COOPAHHON NEHBI.

4.  Ilocne nmpoBeeHUs UCHBITAHUS 3aKPbITh KJalaH MOJayd BO3J1yXa U COEAUHUTH
BO3AYIIHYIO CUCTEMY YCTAaHOBKHU C aTMoc(hepoi, OTKpPbIB KJlaniaH cOpoca Bo3ayXa.

O0padoTka pe3y1bTaToB.

O6pabotky pe3ynbTaroB mpoBoauts mo 'OCT P 50588 — 93.

JlormyckaeTcsi TPOBOJHUTH ONPEICIICHUE KPATHOCTH TICHBI CICIYIOIIMM 00pa3oM:
YVUUTHIBas, 4TO IJIOTHOCTh PacTBOpa mMeHooOpa3oBaTens ONHM3Ka K €IUHUIE, KPATHOCTh
MIEHBI BEICUNUTHIBACTCS IO opMyIIe:

K=V/m,
rae V — o0beM coOpaHHOM TIEHBI B JIM3;
M — HaYaJIbHBIN BEC COOPAHHOM MEHBI B KMJIOTpaMMaXx.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

JlanHblii Bua paboTel He npeaycMoTpeH YII.

9. IEPEYEHbB BOITPOCOB K OK3AMEHY
Ha3oBute yciaoBus 111 BOSHUKHOBEHHUS TOPEHUS.

HCpC‘-II/ICJ'II/ITC OCHOBHBIMH (baKTOpLI BO3HUKHOBCHUA PCAKIHMU MCKIAY TOprOYUM

A -

BELIECTBOM U OKHCIIUTENEM.
HazoBuTe OCHOBHEIE YCII0BUA BBIHYKACHHOT'O 3a>KUT'aHU .
I'oprouee BemecTso.

HazoBuTe Tpu rpyIibl roproyecTy BelecTBa WK MaTepuaia.

VcTOUHMKH BOCTIIIAMEHEHUS (3a)KUTAHUS).
ITonHOE M HEMOJIHOE TOPEHHUE.
Pacxox Bo3ayxa npu ropeHuH.

10. O6Bem MpoYKTOB CrOpaHus.

3
4
5.
6. OKHCIUTEIN.
7
8
9

11. Buasl u pexXuMbI TOPESHHS.

12. PacnpocTpaHeHne 30HbI XUMHUECKOU PEAKIIHH.
13. T'omoreHHOE U TeTEepOTEHHOE TOPEHHE.

14. Kunetnueckue mapaMeTpsl Mporiecca rOpeHws.
15. Na3onnHaMu4ecKue mapamMeTpsl peKUMa FOPEHUS.
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16. Craauu npouecca ropeHus.
17. Tennota ropeHusi.
18. Temneparypa ropeHus.
19. Bocrutamenenue. Temneparypa BoCIIaMEHEHUSI.
20. Metozpb! omnpenieseH s TeMIIepaTypbl BOCIIIAMEHEHUSI.
21. CamoBOCIUIaMEHEHHE.
22. YcnoBusl, BIUSIONIUE HA TEMIIEPATYPY CAMOBOCILIAMEHEHUSI.
23. Benbllka ¥ BOCIITIAMEHEHHSI )KUIKOCTEH.
24. KoHIIeHTpallMOHHBIE TIPEAEIIbl BOCIUIAMEHEHHS 'a30BhIX CMECEH.
25. TemmiepatypHbIe MpeAeIbl BOCIUIAMEHCHUS.
10. CAMOCTOSTEJBHASI PABOTA OBYYAROIIINXCSA
dopma 00yueHust OYHO-3204YHAas
Ha3zBanmue paszienos Bua camocTosiTeqIbHOI padoThI Oo0bem ®opma
u TeM (npopabomka yueonozo mamepuana, B yacax KOHTPOJIA
pewienue 3aoay, pepepam, 00K1ao, (nposepka
KOHmMpOIbHAA padoma, n0020Mmo6Ka K peuienusn
coaue 3auema, IK3ameHa u op.) 3a0au,
peepama u
op.)
Tema 1. ®dusuxo- npopaboTKa yueOHOro Marepuaia Juis 5 CobecenoBanu
XUMUYECKHE co0eceoBaHus e
OCHOBBI TOPEHUS. DK3aMeH
Tepmunel u
onpeeeHus
Tema 2. YcnoBus npopaboTka yueOHOro MaTtepuana Jis 3) CobecenoBanu
BO3HUKHOBEHHUSA U | cobeceqoBaHUs e
pa3BUTHUSA DK3aMeH
IIPOLIECCOB
ropeHus. Buapl
TJIAMEHHU.
Tema 3. Teopus npopaboTka yuyeOHOTo MaTepuana s 5 CobecenoBanu
TOpEHUS Ta30B. co0ece0BaHUs U TECTUPOBAHUS e
TecTtupoBanue
OK3aMeH
Tema 4. Teopus [ToaroroBka k JOoKIaIy 5 Joxknan
TOPEHUS [TpopaboTka yuyeObHOTrO MaTepuana Jis TectupoBanue
JKUJKOCTEN. TECTUPOBAHUSA OK3aMeH
Tewma 5. Teopust [ToaroroBka K 10KJIaTy 5 CobecenoBanu
TOPEHUS TBEPIBIX e
TOPIOYUX DK3aMeH
MaTepHasoB.
Tema 6.OcHOBHBIE | TPOpPa0OTKA yUeOHOTO MaTepHalia Jist 5 CobGecenoBanu
MOJIO’KEHUS TEOPUH | cobece0BaHUS e
B3phIBa. THUIIBI DK3aMeH
B3PBIBOB.
®dusnueckue u
XUMHUYECKHE

dopma A
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B3DbIBBI.
Tema 7. B3pbiBbI popaboTKa yueOHOTO MaTepHaia Jist CobGecenoBanu
ra3oB U MapoB.. cobeceoBaHus e
Tema 8.B3pbIiBbI popaboTKa yueOHOTO MaTepHaia Jist CobecenoBanu
KOHJCHCHUPOBAHHBI | COOECEIOBAHUS U TECTHPOBAHUS e
X B3pPBIBYATBIX TectupoBanue
BELIECTB U IIbLIEH. DK3aMeH
Tema 9.Pacuer mpopaboTKa ydeOHOTO MaTrepuana s CobecenoBanu
yIapHOU BOJIHBI M | coOeceIoBaHUS e
MMITYJIbCa B3pbIBA. DK3aMeH
Tema 10.Teopus IToaroroBka K KOKJIaLy Hoxnan
MpeKpanieHus MOATOTOBKA K cllaye 3K3aMeHa TectupoBanue
TOPEHUS. DK3aMeH

11. YYEBHO-METOJNUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

AU CHUITIINHBI
a) Cniucok peKoMeHayeMOoM JInTepaTypbl
OCHOBHAsI:

Teopus ropeHus U B3pbIBa : ydeOHOE mocoOue i akageMmuueckoro 6akanaspuara / I1. I1.
Kyxun [u ap.] ; non penakuueii B. B. IOmmna, C. I'. EMenssHOBa. — 2-€ U3, mepepad. u
non. — Mocksa : M3narensctBo IOpaiit, 2019. — 346 c¢. — (bakanaBp. AkaaeMUYeCKHi
kypc). — ISBN 978-5-534-04532-1. — Texkcr : anekrponusii // DBC IOpait [caiit]. —
URL:

Teopust ropeHus: U B3pbIBa : Y4EOHUK U MPAKTUKYM Ui MPUKIaJHOro OakanaBpuara / A.
B. Toraii [u np.] ; mox obmieit penakueii A. B. Toras, O. I'. KazakoBa. — 3-¢ uzn., ucnp.
u non. — Mocksa : UznarensctBo FOpaiit, 2019. — 254 ¢. — (bakanasp. [IpuknagHoii
kypc). — ISBN 978-5-534-08180-0. — Texkcr : anextponHsiit // DbC IOpaiit [caiit]. —
URL:

Jlonanos, A. H. ®u3nko-xuMHUYeCKre OCHOBBI TEOPUU TOPEHUS U B3phIBA : yueOHOE
noco6ue / A. H. JlonanoB. — benropon : benropoackuii rocyaapcTBEHHBIH
TexHosoruueckuil yausepcuter um. B.I'. lllyxosa, 9bC ACB, 2012. — 149 ¢. — ISBN
2227-8397. — TeKcT : IIeKTpOHHBIH // DnekTpoHHO-O0nbmmoreunas cucrema IPR BOOKS
: [caiit]. — URL: http://www.iprbookshop.ru/28369.html

JAOIMOJTHUTEC/JIbHAA

I'opes, B. A. Teopus ropenus u B3psiBa : yue6Hoe nocobue / B. A. I'opeB. — Mockaa :
MocCKOBCKH# TOCyIapCTBEHHBIN CTpouTenbHbIN yHUBepcuTeT, DBC ACB, 2010. — 200 c.
— ISBN 2227-8397. — Tekcr : aneKTpoHHBIH // DnekTpoHHO-0ubnuoreynas cucrema IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/16330.html

Teopust ropeHHs M B3pbIBA: BBICOKOIHEPreTHUYECKHE MaTepuaibl : yueOHoe mocobue s
By30B / B. B. Angapees, A. B. I'ycbkos, K. E. Munesckuii, E. }0. CnecapeBa. — Mocksa :
WznatensctBo HOpaiit, 2019. — 325 ¢. — (Yuuepcutersl Poccun). — ISBN 978-5-534-
04377-8. — Texkct : snexkrponusiii / DbC HOpaiit [caiit]. — URL:

Teopust ropeHHst ¥ B3pHIBOB : MpakTukyM / cocraButenu H. A. Mmromos. — HoBocubupck
: Cubupckuil rocy1apcTBEHHBI YHUBEPCUTET TEIEKOMMYHUKAIMHI 1 nHpopmaTuku, 2015.
— 97 c. — ISBN 2227-8397. — TekcT : 37eKTpOHHBIN // DIEKTPOHHO-OMOINOTEIHAS
cuctema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/55503.html
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4, s6nokos, B. A. Teopus ropeHust u B3pbiBa : yueOHoe nmocooue / B. A. SI6mokos, C. B.

MutpodanoBa. — Hwwknuit Hosropony : Hmxeropoackuii  rocygapcCTBEHHBIH
ApPXHUTEKTYpHO-CTpOuTENbHBIN yHUBepcuter, DbC ACB, 2012. — 102 c. — ISBN 2227-
8397. — Tekcr : anekTpoHHBIA // DnekTpoHHO-OMOMMoTeuHas cucrema [PR BOOKS :

[caitr]. — URL.: http://www.iprbookshop.ru/16067.html

yueOHO-MeToAnYecKasi JJuTeparypa:
1. Teopus ropeHus u B3pbIBa U MOXapHas 6€30MaCHOCTh TEXHOJIOTMYECKUX MPOIECCOB : JIal.
npaktukyM / MarseeB lOpwuii Anekceesuu, /. B. Bapnaxos; Yal'V, UDOBT, Kad.
0€30I1aCHOCTH JKU3HEAEATENLHOCTH. - YIbsgHOBCK : Yal'VY, 2012. - 48 c.

CornacosaHo

lomnocn, corpyannxa aytodR GeliaoTexn OHO NITIHC),

0)IIporpamMHoe oOecnieueHue:

MoitOduc CrannapTHbIil.

B)IIpodeccnonanbubie 0a3bl JAHHBIX, HHPOPMANUOHHO-CIIPABOYHbIE CHCTEMbI:
1. www.mchs.gov.ru- odununanshsiii caitt MUC Poccun.

www.scrf.gov.ru - opunmanshsiii caiit Coera 0e3zonacHoctu Poccun.

www.safety.ru - caiit ®I'YIT HTL] «[IpomsiiieHHas 6€30MaCHOCTHY.

Www.gosnadzor. ru- opunuanibHblii caiit I'ocroprexuamazopa Poccun.

DneKkTpoHHBIN KaTanor Yiul'V.

© 0o bk~ D

Cucrema 'APAHT [OnexTpoHHBIN pecypc] : 3I€KTPOHHBIN IEPUOINIECKUI
cnpaounuk / HITIT «"TAPAHT-CEPBUCY. - DnektpoH. aaH. - M., [201-].

7. Koncynbrantllntoc [DnekTpoHHBIH pecypc]: cripaBodyHas IpaBoBast
cucrema./Komnanus «Koncynbrant [Tnrocy - DnexTpoH. aas. - M.
:KoncynprantlLitoc, [201-].

CornacoBaHo:
; A X < T3
Wiy - fettz- T T rnoke AR | %‘09 06.2020r

ra
FIBIKHOCTD corpyatuka YUTuTOHO OHUO / Wg/mma

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI:

AymiuTopun JUIS TIPOBEICHHS JIEKIUH, JUIS TIPOBENCHHS TEKYIIEro KOHTPOIS |
IPOMEXYTOUYHOU AaTTEeCTalluH, CaMOCTOSTEIbHBIX pPAa0dOT, TPYMNIOBBIX M WHAWBUIYAIbHBIX
KOHCYJIBTALIH.

AyIuTOpHHM YKOMIUIEKTOBAHbI CIIEUATU3UPOBAHHOW MeOenbto, y4eOHOM JOCKOM.
AymuTopun s TIPOBEACHUS JIEKIUH 000pYIOBaHBI MYJIbTHMEIMHHBIM O0OPYIAOBaHUEM JIJIs
npenocTaBieHuss MHGopManuu Oonbinoil ayauropuu. [lomemeHus Uisi caMOCTOSITEIbHOM
pabOThl  OCHAIIEHbl KOMIBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO MOJKIIOYEHUS K CETH
«aTepHeT» M obecnedeHUEM JOCTyMa K SJIEKTPOHHOH HH(pPOMAIMOHHO-00pa30BaTEIbHOM
cpene, dIEKTPOHHO-OMONMMoTeuHoi cucteme.llepedenp o00OpyaoOBaHUS, HCIIONIB3YEMOTO B
y4eOHOM Ipolecce, YKa3bIBAETCS B COOTBETCTBUH CO CBEJICHUSAMHU O MaTE€pPHAIbHO-TEXHUUECKOM
00ecTeueHnH M OCHAIIIEHHOCTH 00pa30BaTeIbHOTO MPOIEcca, pa3MelIeHHBIMU Ha O(UIIMATEHOM
caifre Ynl'V B paznene «CBenenust 00 00pa30BaTebHON OPraHU3aIIM».
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13. CHELIUAJIbHBIE YCJIOBUsA JUIsL OBYYAIOUIUXCS C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMU 3/10POBbS
B cinysae HeoOXoaumocTH, OOyYalOIIMMCS €3 4YHCIA JHI C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3JI0OPOBbs (TI0 3asBJICHUIO OOYYAroOIIErocsi) MOTYT TMpeiaraThCsi OJHU W3
CICIYIOIUX BAapUAHTOB BOCHPHUATHS WHPOPMAIMU C YYETOM WX HHIWBUIYaTbHBIX
MCUXO0(PU3NIECKIX 0COOCHHOCTEH:

IUISL JTUI] C HApYIIEHUSMH 3PSHUS: B MEYaTHOU (opMe yBelIMueHHBIM mpupToM; B hopme
AJIEKTPOHHOTO JTIOKYMEHTa; B ¢opme aymuodaiina (mepeBoj Y4eOHBIX MaTepualioB B
aynuodopmar); B medaTtHoW ¢opme Ha s3bike bpaiins; WHAMBHIyadbHBIE KOHCYJIBTAIUH C
NPUBJICUCHUEM TH(IIOCYPIOTICPEBOUNKA; HHIUBUIYATIbHBIC 3a/IaHUSI K KOHCYJIBTAIUH;

JUTSL JIAL ¢ HAPYIICHUSMU CITyXa: B e4aTHol popme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
BUJCOMATEPHATIbl C CYOTHTpPaMH; WHAWBHUIYAIbHbIC KOHCYJIBTAllMU C TPHUBJICYCHUEM
CYpJIOTIEPEBOIUMKA; WHANBUIYAIbHBIC 3aJaHNs U KOHCYJIbTAIINH;

JUTSL JIWIT C HApYIIESHUSIMH OTIOPHO-/IBUTATEIBHOTO almapara: B ne4atHoii gpopme; B hopme
AIIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiina; HHIUBUIYaTbHbBIC 3aJaHUS U KOHCYJIbTAIlHH.

B ciiyuae He0OXOJMMOCTH UCIIOIB30BAHUS B Y4€OHOM MpOIIecce
YaCTUYHO/MCKIIIOUYUTEIHHO IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA, OPTaHU3AIHS
pa6orte [I1C ¢ o0yvaromumucs ¢ OB3 u HHBaIMIaMH MIPEyCMaTPUBACTCS B JJIEKTPOHHON
UH(POPMALIMOHHO-00pa30BATENBHOM CpeJie ¢ YUETOM MX HHIUBUAYAITBHBIX MICUXO(PU3NIECKUX
0COOCHHOCTEH.

Paszpabotunk " / EPrcce S g /Lo TLE fon ficerFee

nOONUCH OONHCHOCIL QHO
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UH(POPMALIMOHHO-CIIPABOYHBIE  CHCTEMBI

1. 11 «Y4ueOHO-METOTUYECKOE u
UH(POPMALIMOHHOE oOecrnieueHue
JUCILIUILTHHBI

¢ ohopmiteHUEM IPUITOKEHUS |

o o ®dopma
VIIbsIHOBCKUI TOCyNapCTBCHHbIM YHUBEPCUTET
@ - Pabouast nporpamMma JMCLUIUINHBI
JUCT UBSMEHEHUUN

Ne | Copep:xxanue u3MeHEHHSI MJIM CCHLIKA dPUO IMoanucek JlaTa
n/ Ha NPWIaraeMblii TEKCT H3MEHEeHU s 3aBeylIero
n kadenpoii,

peasusyroei

AMCUUIIMHY/BbI-
Iy CKaKIuel
kadenpoii

1 Brecenne wu3meHeHuid B IL.II. a)cnucok | Bapnakos B.B. 30.08.2022
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B) IlpodeccuonanbHbie 6a3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBI:

1. D1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI:
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MHUHHCTEPCTBO HAyKH H BEICIIEr0 0Opa3oBanus PO Dopma
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a. IPRbooks[DnekrponHslii pecypc]: 21eKTpOHHO-OMOIHOTEUHAS CHCTeMa/ TPYIIa KOMITaHUH A
IIm Op Menua. - DOnextpoH. pad. - Caparos, [2022]. - Pexum nocryna:

http://www.iprbookshop.ru.

b. FOPAMT[DnexrponHsli pecypc]: 3nmekTpoHHO-OuOmMoTeunas cuctema/ OO0 DieKTpoHHOE
m3narensetBo IOPAUT. - Dnexrtpon. maH. — Mocka, [2022]. - Pexum nocryma:
https://www.biblio-online.ru.

C. KoHcyabTaHT cTyAeHTa [DJIEKTPOHHBIN pecypc]: alIeKTpoHHO-O0mOimoTeyHas cucrema/ OO0

[Tonurexpecypc. - OnektpoH. naH. — Mocksa, [2022]. - Pexum pocryna:
http://www.studentlibrary.ru/pages/catalogue.html.
d.  Jlanb[DnexTpoHHBI pecypc|: 2neKTpoHHO-OMOmmorednas cucrema/ OOO DBC Jlaws. -

Onektpon. aaH. — C.-[letepOypr, [2022]. - Pexxum noctyna: https://e.lanbook.com.

e.  Znanium.com [DneKTpoHHBII pecypc]: AneKkTpoHHo-0ubmmoTeunas cucrema/ OO0 3HaHuyM. -
DnekTpoH. aaH. — MockBa, [2022]. - Pexxum nocryna: http://znanium.com.

2. KoncyabrantIlaoc[DnekTponnsiii pecypc]: cnpaBouHas mpaBoBas cucrtemMa/ Kommnanws
«Koncynprant [lmrocy. - DnektpoH. aaH. - Mocksa: Koncynerantllntoc, [2022].

3. ba3a naHHBIX NepuoOANYECKHX W3JaHUH [DIEKTPOHHBIA pecypc]: 3JIEKTPOHHBIC KXYpPHAJIbI/

OO0 MUBHUC. - DOmnektpoH. paH. - Mocksa, [2022]. - Pexum pocryna:
https://dlib.eastview.com/browse/udb/12.

4. HauuonanbHast »3JieKTPpOHHasi OumO/aMoTeKa [DIIEKTPOHHBI pecypc|: 3JIEKTpOHHas
oubnmoreka. - DIeKTpoH. AaH. — Mocksa, [2022]. - Pexxum nocryna: https://H36.pd.

5. JuekTpoHHass OmOamoreka auccepranuii PI'b [OnekTpoHHBI pecypc|: 3meKTpoHHas

oubmoreka/ ®I'BY PI'b. - Dnexrtpon. man. — Mocksa, [2022]. - Pexum mocryna:
https://dvs.rsl.ru.
®DenepajbHble HHPOPMALHOHHO-00pa30BaTeIbHbIE MOPTAJIBI:
WNudopmannonHas cucrtema EnumHoe okHO gocTyna K oOpa3oBaTesbHBIM pecypcaM. Pexxum
noctyna: http://window.edu.ru.
®enepanbublii nopran Poccuiickoe obpazoBanue. Pexxum mocryna: http://www.edu.ru.
Oo6pa3oBartesnbHblie pecypebl Yal'y:
OnekrponHas 6unbmmoreka Ynl'Y. Pexxum nocryma: http://lib.ulsu.ru/MegaPro/Web.
OopasoBarenbhblii moptan Yial' V. Pexum goctyna: http://edu.ulsu.ru.
8 IIpojeccnonaibubie HH(POPMALMOHHBIE PECYPChI:
8.1. [Dnexrponnsiii pecype]. URL: http://fasie.ru — caiit ®@onma comaeiiCTBHS pa3BUTHIO
8.2. [Dnexrponnsiit pecypc]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.
8.3. [Dmexrponnsiii pecype]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html
8.4. [Onextponnsii pecypc]. URL: http://www.mckinsey.com/business-functions/risk/  our-
insights/mckinsey-on-risk. - McKinsey on Risk. Issue 1, 2016.
8.5. [Dnexrponnsiii pecype]. URL: http://www.pattern-cr.ru/.
8.6. [Dnextponnsiii pecypc]. URL: https:/fpi.gov.ru — odunmaibHbiii caT (oHIa COACHCTBHSA
NEPCIEKTUBHBIX UCCIIETOBAHHM
8.7.[Dmextponnbiit pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN
®onp «MaeanbHas mpe3eHTalus sl CTapTanay.
8.8. [Dnextponnsiii pecypc]. URL: https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-
marketologov/.
8.9. [Dnexrponnsiii pecypc]. URL: https://www.rvc.ru — odunmansusiii cait ¢Gonma Poccuiickoi
BEHUYPHOU KOMITAHUU

L o

T NT

8.7. [Dmexrtponnbiii pecypc]. URL: https://www.rvc.ru/eco/ - caiiT 0 HalHMOHAIBHON
TEXHOJIOTHYECKOM HWHUINUATUBC U TCXHOJIOTHUYCCKOM pa3BUTUU
8.8.[nexTponubIii pecype]. URL: https://www.ted.com/talks/

charles_leadbeater_on_innovation?language=ru. Yapsus3 JIunOutep 00 MHHOBALIUAX.
8.9. [DnexTponHbIit pecype]. URL: https://www.youtube.com/ channel/UCp0z-
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UFVKUBTKtVNBIgyX7A. ITogoopka Buaeo ¢ MeKAyHapoaHoro Gopyma «OTKPBITHIE
WHHOBAIIAI.

8.10.[Dnekrponnsiii pecypc]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - JI>o06c¢.
Nmnepus cobnazna / @uiem / HD

8.11. baor npo unHoBarmu. Pexxum gocryma: http://helpinn. ru/luchshiy-film-pro-innovatsii.

8.12. Bee o nmunensusix. Pexxum nocryma: https://prava.expert/litsenzii/chto-eto-takoe.html

I et
or;iIacoBaHoO:

aen o FlV ] [foyrneots Yz, ’ >
Ilonmmc’u corpyammuxa YUTuT OHO NOAITHCH nara
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