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MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpaMma JHCIUIITAHBI

1. IEJIM U 3AJJAYN OCBOEHUA JUCHUIIJINHBI:

Lean ocBOeHNSI JUCHUNJIMHBI:

®  3QJ0XKUTHb OCHOBY ISl MPOGECCHOHANBHON MOJITOTOBKH, AaTh HEOOXOJUMBIH 00BEM
o0UmMX 3HAHUM 1O BOMpPOCaM BO3HUKHOBEHUS W MpEKpAlleHUsT TOpPEHUs, OICHKHU
M0’KapOB3PHIBOONACHOCTH BEIIECTB M MATEPUAJIOB.
3agaum oCBOCHUS JUCHHUIIMHBI:

®  J1aThb OCHOBHBIE MOJIO)KEHUS TEOPUH TEIIOBOT'O U LIETTHOTO B3PHIBOB, BOSHUKHOBEHHS
Y pacnpoOCTPaHEHUS IUIAMEHU U IETOHALMOHHBIX BOJIH, O3HAKOMHTH C METOJAMHU PACUETOB
OCHOBHBIX XapaKTEPUCTHUK MOKAPOB3PHIBOOIIACHBIX BEIIECTB.

e chopmupoBaTh MOAXOA K PEIICHUIO 33/1a4 MOXKAPOB3PHIBOOE30MACHOCTH PA3IUYHBIX
00BEKTOB.

e cdhopMHpPOBATH MOAXO K PEIICHUIO 33]1a4 MMOKAPOB3PHIBOOE30MMACHOCTH PA3IUYHBIX
00BEKTOB.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII:

Hucuunnuna «Teopus ropeHuss W B3pbIBa» OTHOCUTCS K 0a3oBoil wactu. JlanHas
JTUCIUIIMHA SBISETCS OAHOW W3 NPOQUIMPYIONIMX JUCHUIUIMH B CHUCTEME IOJATOTOBKHU
OakanaBpa no HanpasieHuro 20.03.01 «TexHochepHas 6€3011aCHOCTDY.

Ona uymtaerca B 9-oM 5-0ro Kypca CTyIEHTaM OYHO-3a04HOM (hopMbI OOydeHUS U U
0a3upyeTcs Ha CISAYIONIUX MPEIIISCTBYIOMNX YIeOHBIX TUCIUILINHAX:

o «Menuko-ouonornueckue ocHOBBI BXK]I»;

e «MaremaTuyecKuil aHaIU3»;

o «[IpakTuKa MO MOJYYEHUIO TIEPBUYHBIX MPO(HECCHOHATHHBIX YMEHUN U HAaBHIKOB, B
TOM YHCJI€ TIEPBUYHBIX YMEHUI U HABBIKOB HAYUYHO-UCCIIEA0BATENbCKOU IEATEIbHOCTIY;

o «Mexanukay;
«OmnacHble PUPOTHBIE TTPOLIECCHIY;
«XUMUIY;
«'maporazoguHaMuKa;
«HanexxHOCTh TEXHUYECKUX CUCTEM M TEXHOT€HHBIA PUCKY;
«Tennoduzukay;

o «IIpakTuka TO  TONY4YEeHHIO  MPOPECCHOHAIBHBIX  YMEHUH U OIbITa
npoecCHOHANBHON e TeNbHOCTH;

o  «DNEKTPOHUKA U IIEKTPOTEXHUKAY,
«Metponorusi, CTaHAApTU3AIUS U CEPTUPUKALIHS;
«TemnorexHuka;
«IToxkapoB3pbIBO3ALIUTAY;
«HayuHo-uccnegoBarenbckas paboTay.
JIMCUUIIIMHBL, KOTOPbIE YUTAKOTCS MapaJIEIbHO:
e «Hanzop u koHTpPONH B chepe 0e30MacHOCTHY;
e  «Teopus ynpasienus u s3xoHOMHUeckoe obecnieuenne 'O u PCUCy;
e  «Or"ecTOMKOCTbh CTPOUTENIBHBIX KOHCTPYKIIUI»;
e «lIpennunnomHas mpaKTUKay.

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

® CIIOCOOHOCTh HCHOJIB30BaTh 3aKOHBI W METOJbl MaTEMaTHUKH, €CTECTBEHHBIX,
IYMaHHUTapHBIX 1 3KOHOMHUYECKUX HAYK IIPU PEHICHUH MPOPECCHOHANBHBIX 3a/1a4;

®  CrOCOOHOCTH pabOTaTh CaMOCTOSTENBHO;
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® CHOCOOHOCTH IMPUHUMATH Y4acTHE B MHXKEHEPHBIX pa3pabOTKax CPEeIHEro ypOBHS
CJIO)KHOCTH B COCTaBE KOJIJICKTUBA;

® CIOCOOHOCTh OPUEHTUPOBATHCS B IEPCIEKTUBAX DPA3BUTHUS TEXHUKU U TEXHOJIIOTUU
3aIUTHI YEJIOBEKA OT OMACHOCTEH TEXHOICHHOI'O XapaKkTepa.

Pe3ynbpTaThl OCBOCHMS IUCIMILIMHBI OyAYT HEOOXOIMMBI Ul JaJIbHEHIEro mporecca
o0ydeHHs B paMKax MO3TamHOro (OPMHUPOBAHUS KOMIETCHIMH MPH H3YyYEHUH CIETYIOIINUX
CHEUUATBHBIX TUCHUTLINH:

e «locynapcTBeHHas UTOTOBasi AaTTECTALU»;

3. IIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 1O
JUCHUIIVIMHE (MOAYJI0), COOTHECEHHBIX C
IJIAHUPYEMBIMMU PE3YJIbTATAMU OCBOEHHS OCHOBHOM
MMPOPECCHUOHAJIBHON OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

Koa n nHaumeHoBaHue peajn3zyeMoii IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB
KOMIIETEHIIMHU 00y4yeHus1 0 TUCHHILIMHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPaAMU
JAOCTHKeHHUSA KOMIIeTeHIHIA

OK — 6- CrtocoOHOCTh OPTaHU30BATh 3HAaTh:

CBOKO PabOTy paju JOCTUKEHHS ® PU3UKO-XUMUYECKUE OCHOBBI
MMOCTABJICHHBIX LIEJIEN U TOTOBHOCTBIO K [IPOLIECCOB I'OPEHUSI, B3pbIBA U
HCIOJIb30BAHUIO NHHOBALMOHHBIX UIEH JIETOHALUU;

e [TapaMeTphl, ONIPeIeNAIONNe TUHAMUKY
noxapa;

e MexaHu3M (HOpPMHUPOBAHMSI OITACHBIX
(hakTOpOB MOKAapPOB U B3PHIBOB;

® TUIIBI B3PBIBOB;

e Ky1accu(pUKAIIMIO B3PBIBOB 110
IJIOTHOCTH BELIECTBA,

e [TapaMeTphl yIapHOM BOJIHBI, UMITYJIbCA
¥ MOIIIHOCTH B3pbIBA;

® TEOPETUYECKHE OCHOBBI IPEKPALIICHUS
TOPEHUS;

© 0COOCHHOCTHU TOPEHUS U B3pbIBA Ta30-
U IBUIEBO3AYIIHBIX CMECEH;

YMerTs:

® [IPOTHO3UPOBATh ONACHOCTH
BO3HUKHOBEHUS MOXKapa UM B3pbIBa B
pa3IMYHBIX COYCTAHUSIX B
MIPOCTPAHCTBE FOPIOYETO, OKUCIUTENS
Y UCTOYHHMKA BOCIJITAMEHEHHS;

® OIIPEIENSTH [10KaPOB3PBIBOONIACHOCTD
ra3oB, CMECEU ra3oB, adpPOB3BECEN,
AKHUJIKUX U TBEPJbIX BELIECTB B
peabHBIX YCIOBHUSAX;

® [IPOrHO3UPOBATh COCTAB IPOIYKTOB
CTOpaHUsI MIPH MOKape U MapaMeTphbl
B3pbIBA B YPE3BbIYAIHBIX CUTYALUSX;
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® [IPUMEHSITh MTOJTy4YECHHbIC 3HAHUS B
MPAKTUYECKOU JeATEIbHOCTH 110
OpraHU3alMK 3aIUThl HACEJICHUS U
TEPPUTOPUIL.

Bnaners:

® pacyeTaMu I10’KApHOM Harpy3Ku
00BEKTOB U OOIIEH
MPOJAOJIKUTEIIBHOCTH T0Kapa;

® pacyeTaMu yJIapHOM BOJIHBI, UMITYJIbCa
Y MOIIIHOCTHU B3PbIBA;

® JICII0JIb30BaHUEM MEPBUYHBIX CPEIICTB
MOXKAPOTYILIEHUS MPU JTUKBUIALNH
YPE3BBIYANHBIX CUTYAIUH.

OK — 7 - BnageHnue KyabTYpHOI
0€30MaCHOCTH U PUCKOPUEHTHPOBAHHBIM
MBILUIEHUEM, TIPU KOTOPOM BOIIPOCHI
0€30MaCHOCTH U COXPaHEHUS
OKpY’KaloIlel cpeibl pacCMaTPUBAIOTCS B
Ka4yecTBE BAKHEHIINX MPHOPUTETOB B
KHU3HU U EATEIIbHOCTH

3HaTh:

® (HM3UKO-XUMUYECKHE OCHOBBI
IIPOLIECCOB FOPEHUS, B3pbIBa U
JETOHAIUY;

® [1apaMeTphbl, ONPEIEIIAIOIINE JUHAMUKY
10Kapa;

e MexaHU3M (HOpPMHUPOBAHUS ONACHBIX
(haKTOPOB MOKAPOB U B3PHIBOB;

® TUIIBI B3PBIBOB;

e KJ1TacCU(PHKALIHIO B3PBIBOB 110
IUIOTHOCTH BEIIECTBA;

® [TapaMeTphl yAapHOU BOJIHBI, UMITYJIbCA
1 MOIIHOCTH B3pbIBA;

® TEOPETUYECKHE OCHOBBI IIPEKPALLICHUS
TOpEHMUS;

© 0COOEHHOCTH TOPEHMSI U B3phIBa ra3o-
Y NBUIEBO3AYIIHBIX CMECEH;

YMerTs:

® [IPOTHO3UPOBATH OMACHOCTH
BO3HUKHOBEHUS M0Kapa WM B3pbIBa B
Pa3IMYHBIX COUETAHUSX B
MIPOCTPAHCTBE FOPIOYETO, OKUCIUTENS
Y UCTOYHHMKA BOCIIJIAMEHEHHS;

® OIIPEIIENSTH [10KaAPOB3PBIBOONIACHOCTD
ra3oB, CMECEU ra3oB, adpOB3BECEN,
KHUJIKUX W TBEP/BIX BEIIECTB B
peabHBIX YCIOBUSAX;

® IPOTHO3UPOBATH COCTaB MPOJYKTOB
CrOpaHHUs MPH MOXKape U MapaMeTpsl
B3pbIBA B UPE3BBIYAIHBIX CUTYAIIUAX;

® IPUMEHSTH MTOTydYeHHbIC 3HAHUS B
MPaKTUUYECKON AESITEIbHOCTHU IO
OpraHM3alMK 3allUThl HACEJIECHUS U
TEPPUTOPUI.

Bnaners:

® pacueTaMu MOXKapHON Harpy3Ku
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00BEKTOB U 001IeH
IIPOIOJKUTENIBHOCTH T105Kapa;

e pacueTaMu yJapHOH BOJIHBI, UMITyJIbCa
Y MOIIIHOCTH B3DbIBA;

® ICIIOJIB30BAHUEM IIEPBUYHBIX CPENICTB
II0’KapOTYILIEHUS IIPY JITUKBUJALIUH
YPE3BBIYANHBIX CUTYALUH.

OK — 11 - CnocobHOCTB K a0CTpaKTHOMY
Y KPUTHYECKOMY MBIIIICHUIO,
HCCIIETOBAaHUIO OKPY>KAIOIEH Cpe/Ibl IS
BBISIBJIEHUS €€ BO3MOYKHOCTEN U
PECYPCOB, CIOCOOHOCTHIO K MPUHSITHIO
HECTaH/IAPTHBIX PEIICHUN U pa3peIICHHUIO
MPOOJIEMHBIX CUTYyallui

3HaTh:

® (HPU3UKO-XUMUYECKHE OCHOBBI
MPOIIECCOB TOPEHMUS, B3phIBA U
JICTOHALINH;

® MapaMeTpPhl, ONMPEACISAIONINE TUHAMUKY
noxkapa;

e MeXaHU3M (DOPMHUPOBAHHMS OITACHBIX
(haKTOpPOB MOKAPOB U B3PHIBOB;

® TUITBI B3PBIBOB;

e Ky1accu(pUKAaLMIO B3PBIBOB IO
IJIOTHOCTH BEILIECTBA;

® [TapaMeTphl YAAPHOU BOJIHBI, HMITYJIbCA
¥ MOIITHOCTH B3PHIBA,

® TCOPETUYECCKUE OCHOBBI ITPEKPAIICHUS
TOpEHUS,

© 0COOEHHOCTH TOPEHMSI U B3phIBa razo-
Y MBIJIEBO3AYIIHBIX CMECEH;

Ymersh:

® IPOTHO3UPOBATH OMACHOCTh
BO3HHKHOBEHHS IT0’Kapa WK B3pPhIBA B
pa3IMYHBIX COYETAHUIX B
MPOCTPAHCTBE TOPIOYETO, OKUCITUTEIIS
Y UCTOYHHKA BOCTUIAMCHCHHUS;

® OTIPEICIISThH MOKapOB3PHIBOOIIACHOCTh
rasoB, CMECEH ra3oB, adpPOB3BECEH,
KUJKUX U TBEPJIbIX BEUIECTB B
peanbHBIX YCIOBUSIX;

® IPOTHO3UPOBATH COCTaB MPOJIYKTOB
CTOpaHHUS MIPH MOXKAPE U ITAPAMETPBI
B3pbIBA B UPE3BBIYANHBIX CUTYAIUSX;

® IPUMEHSTH ITOTYYCHHBIC 3HAHUS B
MPAKTHYECKOU JIEeATETLHOCTH 110
OpTraHMU3aINH 3aIIUTHl HACEICHUS U
TEPPUTOPUH.

Bnanets:

® pacyeTaMu II0>)KApPHOM Harpy3Ku
00BEKTOB M OOIIEH
MIPOJIOIKUTEILHOCTH TIOKAPAa,

® pacyeTaMu yJIapHOM BOJIHBI, UMITYJIbCa
Y MOIIIHOCTHU B3PHIBA;

® 1ICTI0JIb30BAHUEM TIEPBUYHBIX CPEJICTB
MO’KAPOTYIICHUS TIPH TUKBHUIAITUU

®opma A
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YPE3BbIYANHBIX CUTYAIIUH.

OIIK — 3 - crmocoOHOCTH 3HaTh:
OPHUEHTUPOBATHCS B OCHOBHBIX ® PU3UKO-XUMHUYECKUE OCHOBBI
HOPMAaTHUBHO-TIPABOBBIX aKTaX B 00JaCTH MPOLIECCOB FOPEHUS, B3pbIBA U
oOecrieueHnst 0€30MaCHOCTH JIETOHAIINM;
® [TapaMeTpPhl, OTNPEICIIIONINES JUHAMHUKY
mo’kapa;

e MexaHU3M (POPMHUPOBAHHS OTTACHBIX
(haKTOPOB MOKAPOB U B3PHIBOB;

® TUIIbI B3PBIBOB;

® K1acCU(UKAIUIO B3PBHIBOB I10
IJTIOTHOCTH BEIIIECTBA;

® IapaMeTphl YAAPHOU BOJIHBI, UMITYJIbCa
Y MOIIHOCTH B3pbIBA;

® TCOPETUYECKUE OCHOBBI ITPEKPAIICHUS
TOpEHUS,

© 0COOCHHOCTH F'OPEHHUSI U B3PbIBA Ia30-
Y MBUIEBO3AYLIHBIX CMECEH;

VMern:

® [IPOrHO3UPOBATH OMACHOCTh
BO3HMKHOBEHHSI I10Xapa UM B3pbIBA B
Pa3IUYHBIX COYETAHUSIX B
MPOCTPAHCTBE TOPIOYETO, OKUCIUTEIIS
1 UCTOYHHKA BOCTUIAMEHEHHS;

® OIIPEAEIIATH M0KapOB3PHIBOONIACHOCTh
ra3oB, CMECEU ra3oB, adpOB3BECEN,
KUJKUX U TBEP/BIX BEIIECTB B
peanbHBIX YCIOBHUSIX;

® IPOTHO3UPOBATH COCTAB MPOIYKTOB
CropaHusl MpH MOKape U mapaMmeTpbl
B3pbIBa B UPE3BbIUYANHBIX CUTYAIUSX;

® IPUMEHSITH TIOJTyYCHHBIE 3HAHUSI B
MPAaKTUYECKOU eATEIbHOCTH 10
OpraHU3aIMH 3aIIUThl HACEJICHUS 1
TEPPUTOPUHL.

Bmanets:

® pacyeTaMu MO>KapHON Harpy3Ku
00BEKTOB M O0IIICH
MIPOIOKUTEIILHOCTH TI0XKapa;

® pacyeTaMu yJIapHOU BOJIHBI, UMITYJIbCa
Y MOIIHOCTHU B3PbIBA;

® JICIIOJIb30BaHUEM MEPBUYHBIX CPEIICTB
MOXKapOTYILIECHUS NTPU JTMKBUIALINT
YPE3BBIYANHBIX CUTYALM.
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MI/IHHCTepCTBOVHayI(H U BBICLIETO u06pa3013a1-m;1 PO dopua
VIbSHOBCKHI TOCYAapCTBCHHBIN YHUBEPCUTET
®-Pabouyast mporpaMma JHCIUIITAHBI
OIIK — 4 - ctocoOHOCTB 3HaTh:
nponaraninpoBarsp LCIN 1 3a1a91 ® QU3UKO-XUMHUECKHE OCHOBBI
oOecrnieueHus 6€30MaCHOCTH YeJIoBeKa U IPOIIECCOB TOPEHHUS, B3PHIBA U
OKpY>Karollen cpeibl JIETOHALINY;
® [TapaMETPhI, OIIPCACIIAIONINC TUHAMUKY
roxapa;

® MexaHu3M (POPMHUPOBAHHUS OMACHBIX
(haKTOPOB MOKAPOB U B3PHIBOB;

® TUIIBI B3PBIBOB;

e KJ1TacCU(PUKALIMIO B3PBIBOB 110
IUIOTHOCTH BEIIECTBA;

® [1apaMeTphl yAapHOU BOJIHbI, UMITYJIbCA
Y MOLIHOCTH B3pHbIBA;

® TEOPETUYECKUE OCHOBBI IIPEKPALLICHUS
TOpEeHUS;

© 0COOCHHOCTHU TOPEHUS U B3pbIBa Ia30-
¥ TIBUJIEBO3IYIIHBIX CMECEH;

YMers:

® [IPOTHO3UPOBATh ONACHOCTH
BO3HUKHOBEHUS I10’Kapa UM B3pbIBA B
Pa3IMYHbIX COUETAHUSX B
IIPOCTPAHCTBE TOPOYEr0, OKUCIUTENSA
1 UCTOYHHMKA BOCIIJIAMEHEHHMS;

® OIIPENIENISATH [10KAPOB3PBIBOONIACHOCTD
ra3oB, CMECEU ra3oB, adpOB3BECEN,
KHUJKUX U TBEPJIBIX BEIIECTB B
pEANBHBIX yCIOBUSIX;

® [IPOTHO3UPOBATH COCTaB MPOJYKTOB
CrOpaHus MpH MOXKape U MapaMeTpsl
B3pbIBa B UPE3BbIYANHBIX CUTYaLUAX;

® IPUMEHSTH MOJTY4YEHHbIE 3HAHUS B
MPaKTUYECKON JAESITEIbHOCTH 1O
OpraHM3alMK 3allUThl HACEJIECHUS U
TEPPUTOPUH.

Bianers:

® pacyeTaMu II0>)KApPHOM Harpy3Ku
00BEKTOB U 0011IEH
MIPOJOJKUTENBHOCTH 10Kapa;

e pacueTaMu yJapHOH BOJIHBI, UMITYJIbCa
1 MOILIHOCTH B3pbIBA;

® [ICTI0JIb30BAaHUEM MTEPBUYHBIX CPE/ICTB
MOXKapOTYILIEHUS TPU JTUKBU AN
YPE3BBIYANHBIX CUTYALU.
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4. ObIIAA TPYAOEMKOCTDb JUCHUAIIJINHBI
4.1. O0beM QTUCUHUILIMHBI B 3a4eTHBIX efuHnnax (Bcero) 4 3E.

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

KouunyecTBo yacoB ((popma o0yueHHss 04YHO-3a04HAsT )

Bup y4eoHoii pa6oThI Bcero no B T1.4. mo cemecTpam
IUIAHY 7 8 9
1 2 3 4 5)
KonrtakTHas pabota 54 - - 54

00yJaromuxcs ¢
npernojaBaTesieM B
cooTtBeTcTBUU € YII

AyZIUTOpPHBIE 3aHITHSL: o4 - - o4

JIEKIIUU 18 - - 18

CemMuHapbl U - - - -
NPaKTHYECKHE 3aHSITHUS

JlabopaTopHBIEpaOOTHI, 36 - - 36
MPAKTUKYMBbI

CamocrosiTenbHas 54 - - 54
pabora

dopma TeKyIIero Hoxian - - Hoxkian
KOHTPOJISI3HAHUN U Tectuposanue TectupoBanue
KOHTPOJIS CobecenoBanue CobecenoBanue
CaMOCTOSITENIbHOM Omnpoc Omnpoc
paboTHI:

TECTUPOBAHHUE,

KOHTp.paboTa,
KOJUTOKBUYM,pedepatu
1p.(He MeHee 2 BUJIOB)

Kypcosas pabota - - - -

Buael mpoMexyTouHon 36 - - 36
aTTecTanuu (K3ameH, DK3amMeH DK3aMeH
3a4er)

Bcero gacos o 144 - - 144
JUCITUTUINHE

*B ciyyae He0OXOMMOCTH UCTIOIb30BAPHSI B yUeOHOM Ipoliecce
YaCTUYHO/MCKIIIOUUTENbHO JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHH B
TabuIle Yepes cliell yKa3blBaeTcst KoanuecTBo yacoB padotsl II1C ¢
o0yyaroluMuUcs JJ1sl IPOBEACHUSI 3aHATHH B TUCTAaHIIMOHHOM (hopmare ¢
MPUMEHEHHEM JIEKTPOHHOTO 00Yy4EHUsI.
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4.3. Conep:xxaHue THCUMILIHHBI (MoaYyJisi.) PacnipenesieHue 4acoB 1o TeMaM M BHIaM
y4eOHoi1 padoThI:
®opma 00ydyeHHsI _ OYHO-3a04HAs

Buabl yueOHbIX 3aHATHH dopma
AyJIMTOpHBbIE 3aHATHUSA TeKyuer
Ig:;g;::; Bce Hs:::;:m JlaGopaTopH 3aHflTl/lﬂBl/lI-£Tep Ciﬁ:z;(;ﬂT &
Tem ro | Jek Sn— pIe AKTHBHOM i KOHTPOJ}’
197071 e padoThI,IpaK (popme 1 SHAHUM
ul THKYMBI
1 2 3 4 5 6 7
Tema 1. 11 2 - 3 - 5 Cobeceno
dusnko- BaHUE
XUMHYICCKHEC
OCHOBBI
TOPEHUS.
Tepmunsl u
ONpEeACIICHU
s
Tema 2. 11 2 - 3 - 5 Cobeceno
Ycnosus BaHUE
BO3HUKHOBE
HUS U
pa3BUTHS
MIPOLIECCOB
TOPEHUS.
Bungsr
IUTAMEHH.
Tema 3. 11 2 - 3 - 5 Cobeceno
Teopus BaHUE
TrOpeHus Tectupos
ra3os. aHue
Tema 11 2 - 3 - 5 Cobeceno
4. Teopus BaHUE
TOpeHUs
JKUJIKOCTEH.
Tema 5. 11 2 - 3 - 5 Jloxmnan
Teopus Tectupos
TOpeHUs aHue
TBEPABIX
TOPHOYUX
MaTepHUalioB
Tema 6. 11 2 - 3 - 5 Cobeceno
OcHOBHBIC BaHHE
MOJOXKEHUS
TEOpUHU
B3pHbIBa.
Tumsr
B3PBIBOB.

®opma A
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dusznyecku
eu
XUMHYECKHE
B3DBIBBI.
Tema 7. 11 2 - 3 - 5 Cobeceno
B3pbiBbl BaHUE
rasoB U
M1apoB.
Tema 11 2 - 3 - 6 Cobeceno
8.B3pbIBbI BaHUE
KOHJICHCUPO Tectupos
BaHHBIX aHue
B3PBIBUATHIX
BEIIECTB U
MIBIICH.
Tema 9. 11 1 - 6 - 6 Cobleceno
Pacuer BaHHEC
yAapHOU
BOJIHBEI K
MMITyJIbCa
B3pbIBA.
Tema 10. 9 1 - 6 - 7 Jokman
Teopus Tectupos
IpeKpalleH aHue
Yl TOPEHUS.
DK3aMeH - - - - - - 36
Htoro 14 | 18 - 36 - 54 36
4

5.COAEPKAHUE JUCHUJINHBI (MOJIY.JIS)

Pa3nea 1. Teopus ropenus

Tema 1.OU3UKO-XUMHYECKHE OCHOBBI TOPEHUA. T€PMHUHBI U ONPEICTCHHUS.

Teopus ropenust. XuMudeckue OCHOBHI TOpeHUs. [ 'OMOTeHHOe, reTeporeHHoe, AedaarpaioHHoe,
Y JIETOHAIIMOHHOE TopeHue. Peakmus ropenus yriaeroaopoioB (CnHm) B Bozmyxe.

dusnueckrue OCHOBBI TOpeHUsl. MoJeKyIsIpHO-KUHETHYECKas TeOpHsl TopeHusl. MaTepuanbHbIi 1
TEIUIOBOM OaylaHc mporecca TopeHus. Bo3ayx, HEOOXOAWMBIM NJii TOPEHUS BEMIECTB |
MatepuaioB. OObeM TPOAYKTOB TOpeHus. Temmeparypa U TeIJIOTa TOPEHHs. 30HBI
ropenus.OnacHbie (HaKTOPHI TTOKApa.

Tema 2. Ycia0BUS BOSBHUKHOBEHUS U Pa3BUTHS MPOLECCOB TOpeHus. Buipl miamenu.

VYcnoBusi BOBHUKHOBEHUSI M Pa3BUTHS Tporiecca ropennsi. GakTopsl BOSHUKHOBEHUS TOPEHUS U
pPa3BUTHUs MPOLIECCOB TOPEHMS, BO3TOPAHUSI M CAMOBO3TOpaHUsA. YCJIOBHUSI CaMOBOCILJIAMEHECHHUSI.
[lermmHOM MexaHW3M camMOBOCIUIaMEHEeHHs. KOHBEKTHBHBINM TermaooOMeH. TernoBoe u3IydeHHeE.
Qaken mnamenu. CrpykTypa miameHd. JIMHEWHass CKOpPOCTb paclpOCTPAHEHUs IUIAMEHH.
MaccoBast CKOpOCTb CTOpaHMsI pa3IMYHbIX BEUIECTB U MAaTEPUAJIOB.

Tema 3.Teopus ropeHus razos.

VYcnoBusi cmeceoOpa3zoBaHusi Ta30B. HikHMIA W BEpXHUH KOHIICHTPAIIMOHHBIC TPEICIIbI
BOCILJITaMEHEHHU Ta30B. TeroBast Teopusi ropeHus razoB. [lapameTpsl BocIsIaMEHEHUS U TOPEHUS
YIIEBOAOPOAHBIX Tra3oB. OcoOeHHOCTHM TOpeHHsl ra3oBbIX ()OHTaHOB. PacueTsl mapameTpos
TOpPEHMSI Ta30BbIX (DOHTAHOB.

Tema 4. Teopust TOpEHUS KUIKOCTEH.
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PU3NKO-XMMHUYECKHE CBOWCTBA JIEFKOBOCIUIAMEHSIOIIUXCA W TOprouux skujkocren.llapamerpsl
BOCIUIAMEHEHUSI M TOPEHMsI IOpIOYMX >KUIKOCTeW. TemmepaTypa BCIBIINIKH, BOCIUIAMEHEHUS U
CaMOBOCIUIAMEHEHHS JIETKOBOCIJIAMEHSIIOIIMXCS U TOPIOYUX KUIKOCTe. OCOOEHHOCTH TOpeHUs
KUIKOCTEH B pe3epByapax. PacueTsl mapaMeTpoB ropeHus TOPIOYUX KUIKOCTEH.

Tema 5. Teopust ropeHUs TBEPJIBIX TOPIOYUX MATEPHUATIOB.

OU3NKO-XUMUYECKUE CBOWCTBA TBEPJAbIX TOPIOYMX MaTepHaoB. TepMHUECKOE pa3iloKEeHUE
TBepAbIX MaTepuanoB. OcoOEHHOCTH TOPEHUS TBEPABIX FOPIOYUX MATEPUATIOB B 3aBUCUMOCTH OT
MPOCTPAHCTBEHHOTO MOJIOKEHUS, TOJIIMHBI 00pa3ia, CKOPOCTU BETpa U APYruxX (akTopoB. 30HEI
TOPEHUs TBEPABIX T'OpIOUYMX MarepuanoB. OTKPBITbIE U BHYTPEHHUE TOKapbl TBEPABIX OPIOUUX
MaTtepuanoB. PacdeTsl mapaMeTpoB TOpeHHs TBEPABIX FOPIOYMX MaTepuasnoB. TeruioBas TEOpHs
MOTYXaHUs [JIAMEHU.

Pa3znen 2. Teopusi B3pbiBa.

Tema 6.OcHOBHBIE [10JIOKEHUS TEOPUH B3pbIBa. TUIBI B3pbIBOB. PU3HUECKNE U XUMUYECKUE B3PBIBBI.
HcTounuku B3peiBoonacHOCTH. Pa3BuTHe B3pbiBa, KaK (PU3NUECKOTrO

saBiIeHUS. CaMOyCKOPSIOIINECS XUMUYECKUE PEAKIIMK U KpUTHUecKUe siBjieHUs1. OCOOEHHOCTH
B3PBIBHOM peaKLUy, YCIOBUE TEIIOBOrO paciinpeHus. Gu3nueckne 1 XUMUYECKUE B3PBIBHI.
TenioBoii B3pbIB B MWJIMHIPUYECKOM U chepruueckoM cocyaax.@U3ndecKuil B3pbiB.
Mexanunueckasi paboTa B3phIBa.

Tema 7. B3pbIBbI ra30B U 11apOB.

B3pbIBEI TEXHMYECKMX CHCTEM CO C)KATBIMM HEroproyuMu razamu. HwkHHN W BepxHUU
KOHIICHTPAaLlMOHHBIE IIPENEbl BOCIUIAMEHEHUS Ta30B M MapoB. B3pbIBbI Iapora3oBO3AYIIHBIX
cMmecell. B3pbIBBI Mapora3oBO3AYIIHOTO 00JIaka B OTKPHITOM M OTPaHMYEHHOM IPOCTPAHCTBE.
DHeprus U MOIHOCTD B3phIBa.

Tema 8. B3pbIBbI KOHIEHCUPOBAaHHBIX B3pbIBUATHIX BELIECTB U IBUIEH.

OnpeneneHre  KOHJACHCHUPOBAaHHBIX  B3pBIBUATBIX  BEUIECTB. | POTUJIOBBIA  DKBHUBAJICHT.
Kospduunent »sddextuBHocTH. B3phIBBI meperpersix kuakocted. HukHMA M BepXHU
KOHIICHTPALMOHHBIE MPEJENbl BOCIIIIAMEHEHUS MTBUIEH.

Tema 9.PacueT ynapHO# BOJHBI U UMITYJIbCa B3PbIBA.

Nmnynec B3peiBa. JlaBnenue paeroHanuu. Wx BiausHue Ha (yracHocTb M OpU3aHTHOCTH
B3pbIBa.OCHOBHBIE TOKa3zaTesn (mapamMeTpbl) BO3IAYIIHOM ynapHoil BoiHbL.  Pacuer paamyca
paBHOTrO JIEHCTBUS AJs 3apsiioB 0e3 00004k U B oOonouke.dopma KpUBOH /aBieHUs yaapHOR
BOJIHBI B (pyHKIMHU BpeMeHH. [leiicTBus ynapHOH BOJHBI. 30HBI pa3pylieHus. Pacuer paanycos
JIeTaNbHBIX 30H.TeopeTnyecKkre OCHOBBI M3MEPEHNSI OCHOBHBIX ITapaMEeTPOB B3phIBa.

Tema 10.Teopus npekpalieHust ropeHusl.

[IpenenbHble sBIEHUS B IMpolecce TropeHusa. TemmepaTypa mnoTyxaHus. Paz0aBieHue
pearupyromux KOMIIOHEHTOB B 30HE peakLMy ropeHus. M3omsanus Kkuciaopoaa U3 30HbI TOPEHUS.
OxutakIeHne 30HbI pEaKIUU TOPEHUSI.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHNX 3AHATHUI
Jannslit Bug paboTel He TpexycMoTper YII.
7.JIABOPATOPHBIE PABOTHBI, IPAKTUKYMBbI

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

CymHOCTh MeETOJa 3aKJIIOYaeTCsl B ONPEICICHHHM CaMOMl HU3KOW TeMIepaTypbl
TOPIOYEro BEIEeCTBA, MPU KOTOPOM B YCIIOBUSX MCIBITAHHMS HAJ €ro IMOBEPXHOCTHIO
o0Opa3yeTcs cMech MapoB WM Ta30B C BO3JIYXOM, CIIOCOOHAs BCHBIXMBATH B BO3IAYyXE OT
UCTOYHUKA 3aXHUraHUs, HO CKOPOCTh HX 0O0pa3oBaHHUs emle HeAOoCTaToyHa JUIs
MOCJIEAYIOLIETO TOPEHUS.
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YueOHo-MaTepuaIbHOE o0ecnieyeHue.

1. ITpuGops u o6opynoanue coriaacHo ['OCT.

- YCTaHOBKa JUIs OIIPEIEICHMs TEMIIEpPATypbl BCIBIIIKY B 3akpbIToM TUrie (TB3)

- TEPMOMETD;

- CEKYHJ0MED.

2. IIpo6sI roprouero.

- po0Oa JU3EIBHOTO TOILINBA;

- Ipo6a MOTOPHOTO Macia

- Mpo6a TPaHCMHCCUOHHOTO MacJia.

3. XKypHains! A5 onpeeseHus TeMIepaTypbl BCIBILKHA UCIBITHIBAEMbIX MaTEPUAIOB.

4.TOCT 6356-75. Meron onpefesieHus: TEMIEPATyphl BCIIBIIIKI

B 3aKpPBITOM THIJIE.

IMoaroroBka o6pa3ua K MCHBITAHUIO

HcnbiTyemblii 0Opasel] MpoJIyKTa Hepea UCHBbITAHUEM IEepeMELIMBAIOT B TEUeHHe 5
MUHYT BCTPSXMBAHHWEM B CKJISTHKE, 3aIlIOJJHEHHOW He Oosiee 4yeM Ha 2/3 ee BMECTUMOCTH.
OO0pa3ipl OPOAYKTOB, MMEIOIIMX TeMmIepaTypy Bcmbllku Humxke S50C oxnaxaaroT 10
TEMIIepaTypbl, KoTopas He MeHee 4deM Ha 17C HWXKe MpeanojaraeMoil TemIepaTypsl
BCIBIIIKH.

OOpa3upl  HeDTEHNPOMYKTOB, conepKamux Boay B KommyectBe Oomee 0,05%,
00€3BOXKMBAIOT 00paOOTKOM HX CBEKEMPOKAIEHHBIMH U OXJIAXIEHHBIMU XJIOPHCTHIM
HATpUEeM (XJIOPUCTBHIM KaJIbIIUEM) WM (HIIBTPOBAaHUEM uepe3 (pUIbTpoBaIbHYIO Oymary,
10CJI€ ATOTrO Ha UCTIBITAaHHUE OepyT BEpXHUH CIIOM.

[Ipu nHeoOxomumoctu (B clydae cojiepkaHusi B oOpasiie BOJABI) JIOMYCKaeTcs
HEMpOJIOJKUTENbHBIM HarpeB o0paslia, HO He BbIIIE TeMIepaTypsl, KoTopas Ha 17C Huxe
NPEIoIaraeMoi TeMIepaTyphbl BCIIBIIIKH.

Hoaroroska npudopa

[Tpubop ycraHaBIMBAIOT HAa POBHOM YCTOWYMBOM CTOJi€ B TaKOM MeCTe, I/iIeé HET
3aMETHOTO JIBH)KEHUS BO3]lyXa, U CBET HACTOJIBKO 3aTEMHEH, YTO BCIBIIIKA XOPOIIO BU/IHA.
JUnist 3a1UThI OT ABMKEHUS BO3/1yXa MPUOOpP C TPEX CTOPOH OKPYKAIOT IKPAaHOM. THUTenb U
KpBILIKY Npubopa NPOMBIBAIOT PAaCTBOPUTENEM, BBICYIIMBAIOT, yHajlssi BCE CIEIbI
pacTBOpPUTENS M OXJAXKAAIOT OO0 TeMIeparypsl He MeHee dveM Ha 17C Huxe
IpeJoiiaraeMoi TeMIeparypbl BCNbIIKU. [Ipy ucObpITaHUU MPOIYKTOB C TEMIEPATypoil
BeblIKY 10 S0C HarpeBaTeNbHYI0 BaHHY OXJIAKIAKOT IO TEMIIEpPATypbl OKpYXKarollew
CpEeJIbL.

HcnplTyeMblil MPOAYKT HAJIMBAIOT B TUTENb 10 METKH, HE JONYCKas CMauyuBaHUS
CTEHOK THIJIS BBILLE yKa3aHHOM MeTKH. Turesb 3aKpbIBalOT KPBIIIKOW, YCTaHABIUBAIOT B
HarpeBaTeNIbHYIO0 BaHHY, BCTABIIAIOT TEPMOMETP U 3aKUTAOT 3aKUTaTENIbHOE YCTPONUCTBO,
peryiupys miaams Tak, 4To0bl hopma ero ObuTa OJIU3KON K IIapy TUaMeTpoM 3-4 MM.

IIpoBenenue ucnbITAHUSA

HarpeBarenbHylo BaHHY BKJIIOYAIOT M HArpeBalOT MCIBITYEMBbIH NPOAYKT B THUIIIE.
[TepememnBanue BexyT, oOecreynBas 4acToTy BpamieHus: Memanku ot 90 1o 120 o6/muH,
a HarpeB npubopa ciaeayomum oopazom: 5-6C 3a 1 MuH.

HcnplTanne Ha BCIBILIKY TPOBOJAT IIPU MOBBIILIEHUN TeMIEpaTyphl Ha Kaxabiid 1C s
npoAykToB ¢ Temmeparypoi Benblku 10 104C u Ha kaxkawsie 2C sl TPOAYKTOB C
temneparypoil Benbiukd Bbime 104C. C  MOMEHTa MCHBITaHUS Ha  BCIBILIKY
nepeMenInBaHue MpeKpallaT, OPUBOIAT B JCUCTBHUE PACIOJIOKEHHBI Ha KpBIIIKe
MEXAHMU3M, KOTOPBIN OTKPBIBAET 3aCJIOHKY U onycKaeT ruiaMs. [Ipu aToM miams omyckarot
B mapoBoe mpocTpaHcTBO 3a 0,5 ¢, OCTaBISAIOT B CaMOM HMXHEM TOJIOKEHHH | ¢ U
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MOJHUMAIOT B BEpXHEE IOJIOKEHHE. 3a TEMIIEPaTypy BCIBIIMIKH Ka)KIOrO OIpeIeieHHs
MPUHUMAIOT [MOKAa3aHUE TEPMOMETPA B MOMEHT YETKOTO MOSIBJICHHUS MEPBOro (CUHETO st
He(TEeNPOAYKTOB) IUIAMEHU HaJ MOBEPXHOCTHIO TMpOJAyKTa BHYTpU mnpubopa. Ilpu
MOSIBJICHUH HESICHOW BCIIBIIIKU OHA JOJKHA OBITh MOJABEPKEHA MOCIEAYIOMIEH BCIIBIIIKE
1py NoBbIIeHUU TemnepaTypbl Ha 1 unu 2C. Ecnu npu 3TOM BCHBIIIKA HE MTPOU3OUJIET,
UCIIBITAaHUE TTOBTOPSIOT BHOBB.

O0paboTka pe3yabTaToB

ITonpaBka Ha GapoMeTpHUUecKOe AaBlIeHHE. 3alIUChIBACTCS 0apOMETPUUECKOE AABIICHHE.
C nomouipto Tabmuusl ['OCT 6356-75 onpenensiercs mompaBka Ha 0apoMETPHUECKOE
JlaBJICHHE.

JlonmyckaeMble PacXOKICHHS MEXIY IapajUIeIbHBIMU ONPEACICHUSAMU HE JIOJKHBI
IpeBbILIaTh 3HaYeHUH, ykazanHbIx B [OCT 6356-75.

3a TeMrieparypy BCHBIIIKH MPOAYKTa MPUHUMAIOT CpeHee apupMeTHIecKoe He MEeHee
JBYX TapajjielIbHbIX OIpeJeIeHuil Npu ucHbITaHUU HepTenpoaykToB. IlomydeHnHoe
3HAYCHHUE TEMIIEPATyPhl BCOBIIIKH OKPYTIISIOT 10 LIEI0T0 YUCIa.

JIABOPATOPHAS PABOTA Ne2
Onpenesnenue TemMneparypsl BCIbIIIKH B OTKPBITOM THIJIE 110
I'OCT 4333-87

CylHOCTh METOJ]a 3aKJII0YAaeTCsl B HarpeBaHUU NpoObl HEPTENPOIYKTa B OTKPHITOM
TUIJIE C YCTAaHOBJICHHOW CKOPOCTBIO JO TE€X IOp, IOKa HE NMPOU30MIET BCIBIIIKA [1apOB
(TemmepaTypa BCHBILIIKH) HE(TENPOJIYKTa HaJ €ro MOBEPXHOCTbIO OT 3a)KUraTeIbHOIo
YCTPOMCTBA M IIOKA IPHU JAJbHEUIIEM HArpeBaHWM HE MPOU3OMAET 3aropaHue MpOAYKTa
(TemmnepaTypa BOCIIJIAaMEHEHUS) C MPOJIOJKUTEIBHOCTBIO TOPEHUS! HE MEHEe 5 CeKYH/I.

Y4eOHo-MaTepuaibHOE 00ecneyeHne
1. IIpubops! 1 o6opynosanue coraacHo I'OCT.
- yCTaHOBKa JUIs ONPE/IEICHUs TEMIIEPATyphl BCIBILIKU B OTKpbITOM Turie (TBO)
- TEPMOMETD;
- CEKYHIOMED.
2. I[IpoOsI roproyero.
- Ipo6a JU3EJIbHOTO TOILINBA;
- mpo0a MOTOPHOTO Macia
- Mpo6a TPaHCMHUCCUOHHOTO MacJia.
3. KypHamns! st onpeesieHus TeMIepaTyphbl BCIBIIIKHA UCTIBITHIBAEMBIX MaTEPHAIIOB.
4.TOCT 4333-87. MeTobl ONpEeNeNeHNs] TEMIEPATyp BCIBIIIKA M BOCIUIAMEHEHHUS B
OTKPBITOM THTJIE.
IToaroroBka o6pa3ua K MCNBITAHUIO
Hcneityemsbiii oOpaszer; mpoAykTa Mepel HCHbITAHUEM IEepEeMEIINBAIOT B TEYEHHE 5
MHUHYT BCTPSIXUBAaHUEM B CKJISIHKE, 3aIIOJTHEHHOM He OoJiee yeM Ha 2/3 ee BMECTUMOCTH.
WcnpIThiBaeMBIiE HEPTETIPOIYKT, COMEPIKAIIUN BOMY, CYIIAT BCTPSIXUBAHUEM C OJHUM
U3 OCYIIAIOUIMX PEareHTOB Ipu KOMHaTHOW Temneparype. [Ipu HeoOxoaumocTu (B cirydae
cojiepkaHusi B o0Opasiie BObI) JOMYCKAeTCs HEMPOIOKUTENIbHBIN HarpeB oOpasiia, HO He
BBIIIIE TeMIIepaTypbl, KoTopas Ha 17C HuKe mpearnosaraéMoi TeMrepaTypbl BCIBIIIKH.

IToaroroBka npudopa
[Ipubop ycraHaBIMBAIOT HAa POBHOM YCTOWYMBOM CTOJI€ B TAaKOM MecCTe, I/Ie€ HET
3aMCTHOI'0 ABWKCHUSA BO3yXa, U CBET HACTOJIBKO 3aTCMHCH, YTO BCIIBIIIKA XOPOIIO BUAHA.
JUis 3alMThl OT BUXKEHUS BO3AyXa MPUOOP C TPEX CTOPOH OKPYXKArOT dKpaHOM. Turenb
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IIPOMBIBAIOT PACTBOPUTEIEM, BBICYIIUBAIOT, YAAlsis BCE CIEAbl PACTBOPUTEN H
OXJIXKIAIOT JI0 TeMIlepaTyphl He MeHee ueM Ha 17C Huke mpejonaraeMoi TeMIepaTypbl
BCIIBIILIKH.

UcnbiTyemblii TPOIYKT HAJIMBAIOT B TUIENb O METKH, HE JOMYyCKas CMauuBaHUs
CTEHOK THIJISI BBILIE YKa3aHHOW METKH. TUrelb yCTaHABIMBAIOT B HArpeBaTe/IbHYIO BaHHY,
BCTaBJISIOT TEPMOMETP B CTPOTO BEPTHKAIHHOM IOJOXKEHUH TaK, YTOOBI HYKHHUA KOHEII
TEPMOMETpa HAXOJWICA Ha PACCTOSHMUM 6 MM OT JHA TUIVISI U 3aXHUTAOT IUIaMs
3KUTATEIILHOTO YCTPONCTBA, PEryaupys Iiams Tak, 4ToObl (hopma ero Obuia OJIM3KOU K
mapy 1uameTpom 3-4 Mm.

IIpoBenenue ucnbITAHUS

HarpeBatenbHyto BaHHY BKJIIOYAIOT M HArpeBalOT HUCIBITYEMbId MNPOIAYKT B THUIJIE.
Korna temneparypa mpoOwl Oyzaer npubnusurenbHo Ha 28 C HuXe MOpeArnojaraeMoi
TEMIIEpaTypy BCIBIIIKH CKOPOCTb HarpeBa peryiupyercs u3 pacuera 5-6 C B MHUHYTY.
HcnpiTanue Ha BCTIBIIIKY TPOBOJST MPHU MOBBIIICHUN TEMIEpaTyphl Ha Kaxablid 2C.

[Ipu >TOM TIaMSst 32KUTATEIBHOTO YCTPOMCTBA MPOBOST HA/A LIEHTPOM THUIJISI B OJHOM
HaIlpaBJICHUU B TEYEHHE | CEeKyHIbl. 3a TEeMHEPATYpy BCHBIIIKH KaXJO0r0 ONpeaesCHUs
MPUHUMAIOT MMOKAa3aHUE TEPMOMETPA B MOMEHT YETKOTO TOSIBJICHHUS TIEPBOTO (CUHETO st
He(TENPOAYKTOB) IJIAMEHU HaJ YacThbiO WJIM HaJ BCEH MOBEPXHOCTHIO HCIBITHIBAEMOTO
Hedrenpoaykra. Ilpu mosSiBIEHWHM HESICHOW BCIBIIIKA OHA JODKHA OBITH TOJBEpP)KEHA
MOCJIEIYIOLIEH BCIBIIIKE ITPU MOBBILLIEHUU TeMiiepaTypsl Ha 1 wim 2C.

JUis ompeneneHuss TeMIepaTypbl BOCIUIAMEHEHHUS IPOJOJDKAIOT HArpeB MpoObI CO
cKopocTbio 5 - 6 C B MuUHYTYy. I MOBTOPSIIOT UCNIBITAaHUS NPU MOBBIILIEHUH TEMIEPATYpPbI
Ha Kaxxapii 2C.

3a TemmepaTypy BOCIUIAMEHEHUSI TPUHUMAIOT TEMIIEpaTypy, MOKa3bIBAEMYIO
TEPMOMETPOM B TOT MOMEHT, B KOTOPBI UCTIHITHIBAEMBIN HE(TETPOAYKT MPH TOTHECEHUN
K HEMY TUIAMEHU 3a)KUTaTeIbHOT0 MPHUCIIOCOOICHUS 3aropaeTcsl U MPOJA0JIKAET TOPETh He
MeHee 5 c.

O0padoTka pe3yabTaTOB

ITonpaBka Ha GapoMeTpHUyecKoe AaBlIeHHE. 3aUChIBAETCS 0apOMETPUUECKOE AaBIICHHE.
C nomorisio 'OCT 4333-87 onpenensieTcst mompaBKa Ha 0apOMETPHUIECKOE J1aBIICHUE.

JlonmyckaeMble PacXOXKICHHUS MEXIy MapajuleIbHBIMU ONpEAETICHUIMU HE JIOJIKHbI
NPEBBIMIATH CIETYIONNX 3HAYCHU:

o Temrneparypa BCibIku — 5C;

. TeMIleparypa BocruiaMeHeHus - 8C.

3a Temmeparypy BCIHBIIIKMA (BOCIUIAMEHEHHUS) MpPOAYKTa MPUHUMAIOT CpeIHee
apu(dMeTHUeCKoe 3HAUYCHHE HE MEHEe JIBYX NMapaJUIebHBIX ONPEACICHUN MPH NCIIBITAHUN
HedTenpoaykToB IlomyueHHble 3HAa4YeHHsT TeMIepaTyp BCHBIIIKM W BOCIUIAMEHEHUS
OKPYTJISFOT JI0 T[eJIOTO YHCIIA.

JIABOPATOPHAS PABOTA Ne3

HcnbiTanue cTpouTEJIbHBIX MATEPHAJIOB HA BOCILIAMEHSEMOCTh € OMOLIbI0
ycranoBku «BCM»

Ha3Hayenue yCTAaHOBKH.
VYcTaHOBKa IIpelHa3HA4YeHa I MCIBITAHUS CTPOUTEIIBHBIX MaTepuaigoB Ha
BO3ropacMoOCTb C LCJIbIO OMPCACIICHHUA XAPAKTCPUCTUKHU BOCIUIAMCHCHUSA CTPOUTCIIbHBIX
martepuanos mo ['OCT 30402-96.
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DKCIUTyaTalusl OCYIIECTBIISIETCS MIPU TEMIIEPATYPE OKPYKAIOIIEH cpeabl OT S5 110 40°C,
OTHOCHUTEIILHOM BIIAXKHOCTH OKpyskatomieit cpensl oT 30 1o 80% u atmMochepHOM TaBicHUH
ot 84 o 106 kIla.

VYcraHoBKa COOTBETCTBYET TpEOOBaHUSIM KIMMAaTUueckoro ucnonaHeHus Y XJI s
kareropun pasmernienus 4 mo 'OCT 16150-69.

[TuTaHue yCTaHOBKH OT CETH IMEepPeMEHHOro Toka Hampsukenuem (200+ 10)B, gacrtoroii
(50% DI'm.

[Ipumep ycimoBHOro 0003HAUY€HUs YCTAHOBKM [UJISl UCHBITAHUS CTPOUTEIBHBIX
MaTepraoB Ha BOCILIAMEHAEMOCTh: ycTaHOBKa «BCM».

IHoaroroBka usaeus Kk padore.

1. PacnakoBarb yCTaHOBKY.

2. Pa3mecTuTh YCTaHOBKY IMOJ 30HTOM B MecTe, OOECHEYMBAIOIIUM OTCYTCTBHUE
nepeMenieHus Bo3ayxa. CKOpocTh BO3/lyXa B HEIIOCPEACTBEHHON OJM30CTH YCTAaHOBKU HE
JIOJDKHA TIpeBbImath 0,2 M/c.

3. IlogcoenuHuTh K HITYLIEPY, PACHOJIOKEHHOMY Ha OOKOBOH CTOpOHE YCTaHOBKH,
HCTOYHUK TOPIOYEro ras3a (mpormaH).

4. 3a3eMJIUTH KOPIYC YCTaHOBKHU.

5. BcraBuTh BWIKY NUTAIOLIEr0 IIHYpa B CEThb MEPEMEHHOIO TOKA C HaNpsKEHUEM
220B.

6. I[lomectutp nepkatenb oOpaslia ¢ JaTYMKOM TEIUIOBOTO MOTOKA U TIOMECTUTH €€ B
JeprKaTenb oopasia.

7. Tlomectutp nepxkaTenp oOpaslla C JaTYMKOM TEIJIOBOTO MOTOKAa B YCTaHOBKY.
JlaTuuk TEemjaoBOro MOTOKAa MOJKIIOUUTh K H3MEPUTENIbHOMY MNpPHOOpY M K CHUCTEME
BOJIOCHA0KEHMUSI.

8. BkimtounTh ycTaHoBKY npH oMot Beikitodarenst «CEThy.

9.ITpoBecT KanMOPOBKY YCTAaHOBKH, ONPEIEIUB S KaXJOrO0 YPOBHS TEIJIOBOTO
TOTOKA C MHTEPBATOM 5 KBT/M? COOTBETCTBYIOIIEE 3HAYCHHE TEMIIEPATYPEI, TIPH TTOMOILIA
pEryJiTopa TeEMIEPATYPHI.

10. TTocne mpoBenenusi KaMMOPOBKH YAAJIUTH JepKareiab oOpaslia, 3aMEHHMB €ro Ha
o0pa3en-uMHuTaTop.

11. Pe3ynbTarhl U3MEpEeHUi clieyeT HaHECTH Ha TpaduK 3aBUCUMOCTH ITOBEPXHOCTHOMN
IUIOTHOCTH TEIUIOBOTO TMOTOKAa OT TemmepaTrypbl wiu B Tabaumy. Ilo rpaduky mam mo
Ta0nuIle TpPU TMPOBEAECHUU paldOT yCTaHABIMBATH TEMIEpaTyphl, O00ECIEeUYNBAIOIINE
COOTBETCTBYIOIIME 3HAYEHUS IOBEPXHOCTHOM TNIOTHOCTH TEIJIOBOIO MOTOKA.

12. Co3naBaemasi CUCTEMOM HarpeBa IUIOTHOCTh JYYMCTOTO MOTOKA, COCTAaBJISIOIIAS
IIpU TNEepBOHAYaIbHOU TapupoBke 30 kBr/M%, nomkua PETYJIIPHO KOHTPOJIMPOBATHCA
JATYUKOM TEIUIOBOTO MOTOKA.

13. OtkpeiTh ra3. I[Ipu nmomoiyu BEHTHISA MOAATH I'a3 BO BCIOMOIATEIbHYIO T'OPEIKY,
3a)Ke4b ra3 ¥ yCTAaHOBUTH JUIMHY IJIAMEHHU OKOJIO 15MM.

14. Ycranosuts Ha poramerpe «I"’A3» pacxon rasza B npenenax 19-20 mu/muH. 3axxedpb
ras.

15. Bxuirounts koMmpeccop Beikiouarenem «BO3/[YX» pacxon Bo3agyxa B mpenenax
160-180 mu/muH.

IIpoBenenue ucnbITAHUS
HarpeBarenbHblil TprOOp BKIIOYAIOT M HATPEBAIOT UCIIBITYEMBIN 00pasel TBEpAOro
TOpPIOYEro Marepuana.
Yepes perysipHble HHTEPBaIbl BpeMeHH Ha paccTosiHuM 10 MM Ha oOpasert
BO3JICUCTBYET MOABUKHBIN (pakes IIaMeHH.
B MOMEHT BO3HUKHOBEHHS YCTOWYMBOIO TNIAMEHHOT'O TOPEHHsI 00pasiia MPOUCXOIUT
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perucTpanysi BpeMeHH.
O0paboTka pe3yJIbTaTOB.
C y4eToMm TapupoOBKH TEILUIOBOTO ITOTOKA IO TEMIEPAType YCTAHOBKU OIPEICICHHS
BOCINIaMCHACMOCTHU CTPOUTCIIbHBIX MAaTCPHUAJIOB U BPCMCHU Ha4dajla IMJIIaMCHHOI'O T'OPCHHUA
OIIPEIETISIOTCS XapaKTePHUCTUKU BOCIIIIAMEHSIEMOCTH Pa3JIMYHBIX BEIIECTB.

JIABOPATOPHAS PABOTA Ne4

Omnpenenenue rpynnbl TPYAHOTOPIOYHNX M FOPIOYHX MATEPHAJIOB € TOMOIILIO
ycTtaHoBKH «OTM»
Ha3znauenme uzgesnus.

VYcraHoBKa — ompeneneHuss  TPYAHOTOPIOYMX — MaTepUalioB  IMpeAHa3HayeHa Ui
OIpeeNICHUs TPYNIbl TPYAHOIOPIOYMX U FOPIOYUX TBEPBIX HEMETAJUIMUECKUX BEIIECTB U
MaTepHualoB B BO3AYIIHOM Cpelie.

VYcTaHoBKa COOTBETCTBYET TpeOoBaHus ucnojgHeHus Y XJI kareropuu pasmeuieHus 4
no ['OCT 15150-69.

[Ipumep ycioBHOro 00O3HAUYE€HHS YCTAHOBKM OINpPEAENEHUS  TPYAHOTOPHOYMX
Marepuanon: YcranoBka «OTM»

IoaroroBka u3zaeus Kk padore.

1. PacnakoBatb yCTaHOBKY.

2. [lomecTUTh yCTAaHOBKY IOJI BBITSDKHON BEHTHIISALIUEN.

3. YcraHOBUTH  TEPMOANIEKTPUUYECKUH TpeoOpa3oBaresb B 30HT TakK, 4TOOBI
TEPMOYYBCTBUTEIIbHBIA JIEMEHT HAXOAMJICS B LIEHTPE MONEPEYHOrO CEYEHUS 30HTa U Ha
paccTostHuM 15 MM OT €ro BEpXHE KPOMKH.

4. IToaxarounTh TEpMONpeoOpa3oBaTeNb K NOTCHIMOMETPY.

5. IloAKIIOYNATH K MOTEHIIMOMETPY 3aIIUTHOE 3a3€MJICHHE.

6. CoeMHUTH TPyOKaMH, CTOMKUMH K BO3/ICHCTBUIO ra3a, FOpesiKy ¢ OaJIJIOHOM WJIU C
auHUeH npupojHoro rasa. [Ipu ncnosib30BaHMK MPUPOAHOrO raza (MeTaHa) OTBEPCTHE B
dbopcyHKe ropeiku Heo0XoaumMo yBenuauTh 110 (1,25+0,10) mm.

7. BBIIOXKUTh BHYTPEHHIOIO MOBEPXHOCTh KaMepbl TpeMs CIOSMHU (DOJIBIU TOJILIUHON
0,08-0,1mm.

8. OOpa3upl epen ucnblTanueM KoHAUIHOHUPYIOT 1o TOCT 12423-66.

JlonmyckaeTcsl KOHJUIIMOHMPOBAaHHWE OOpPa3lloB B COOTBETCTBUM C TPeOOBAHUSIMHU
TEXHUUYECKUX YCIOBUN Ha MaTepHall.

IHopsinok padoTsl.

1. 3akpenuTh B AepiKaTeNAX MCIBITYeMblil oOpasell.

2. IlpoBepuThs mnpu MOMOUIM MIA0JIOHA  MOJIOKEHHE 3aKperyieHHOro obpasua
OTHOCHUTEJIBHO €r0 BepPTHUKaJbHOM ocu. IloBepXHOCTH 0Opasla JOJKHA KacaThCsl BCEX
yIopoB 1abJIoHa.

3. BKIIIOYHTH OTEHIIMOMETD.

4. OTKHHYTB KaMepy [0 yIopa.

5. OTKpBIB, KpaH, 3a)eub ra3 U BEpHYTh KaMepy U 30HT B BEPTHKAJIbHOE MOJIO0KEHHUE.

6. Ilpu moMOIIM BEHTWUJS TOPEIKM  YCTAaHOBUTH TaKOW pacxoa rasza, YTOOBI
TEMIIepaTypa, perucTpupyemMasi TEpMOdJICKTPUIECKHM MpeodpazoBareneM B TeueHue 180
CeKyHJ, ycTaHOBMiach Ha ypoBHe (200+5) C.

7. OTBeCTH B CTOPOHY 30HT, BBECTU B KaMepy oOpasell ¥ BO3BPATUTh 30HT B MCXOIHOE
HOJIOKEHHUE.
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Oo1ee Bpemsi, 3aTpayrBacMoOe Ha TOBOPOT 30HTA, BBOJ 00pasiia v BO3BpaIICHHUE 30HTa,
HE JI0JKHO IPEBBIIATH S C.

8. BkirounTh CEKyHAOMED.

9. Uepes (300+6) cexyHn mociie BBoAa 00pasiia 3aKpbITh KpaH, MPEKPATHTE Mo1ady ra3a
B TOPEJIKY.

10. BeigepxaTth oOpaszell B Kamepe O YCTaHOBICHUS HAYaJIbHON (KOMHATHOM)
TEMIEPaTypHI.

11. U3Bneus oOpaser u3 KaMepsl.

12. BBIKITIOYUTH TOTEHLIIUOMETP.

O0paboTka pe3yJIbTATOB.
1.I1Ipu momMo1m u3MepHUTEINs TEMIEPATYPHI OMPEIETISIOT:

L MaxkcumanbHOoe MMpUpaCeHUEC TEMIICPATYPhL jll"|"]r'II'I.ElJ( I

. Bpemsi nocTukeHusT MakCUMaJIbHOM TeMIEpaTypbl ra3o00pa3HbIX IPOJYKTOB
TOpPEHUS.

[MoTtepro Macchl 0Opasiia OnpeAessiioT o PopMyIie:

AM Mo —M 100
! =T' O,

o
rac: *MTD - HICXOJHasi MaccCa o6pa3ua, r,

M - vacca oOpasiia 1mocje UCIbITaHus, T.
To semmumne Al max == u 4M MaTepuabl KIacCUPUIUPYIOT Ha:
e  Tpymuoroptoune - Al max < 60°C, AM < 60%;

. Toproune AT gy = 60c AM > 609%

[oproure MaTepuabl 10 BEIUYMHE L max o MOAPa3AelsioTCs Ha:
e  TpymHOBocIUIaMeHseMble - Tmax = 240 ¢

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

. JlerkoBocIIaMensiemsie - Tmax = 30 c.

JIABOPATOPHAS PABOTA NeS
OmnpenesieHue orue3aliMTHOM 3¢ (PeKTHBHOCTH NOKPBITHI U MPOMUTOK €
noMomb0 ycranoBkn «Kepammuueckas tpyoa».

Hasnayenue usaenus.

VYuudunuposanHas ycraHoBka «Kepamuueckas TpyOa» npeaHazHadeHa Jist
orpeesneHus orae3amuTHol s dexkruBHoCcTH MOKpbITHIA U TporuTok [[OCT P 53292-
2009 (I'OCT 16363-76) u quig onpeaesieHus IPyIbl TPYIHOTOPIOUNX U TOPIOYUX TBEPABIX
HEMETATHYECKUX BEIIECTB U MaTepuanoB B Bo3aymHou cpeae (TOCT 12.1.044-89).

ITonroroBka ycTaHOBKH K paboTe, MOPSIOK paObOThI M OLIEHKA PE3Y/IbTaTOB JOKHBI
coorBerctBoBath ['OCT P 53292-2009 u 'OCT 12.1.044-89.

OO0pa31bl APEBECHHBI ¢ OTHE3AIUTHBIMY OKPBITUAMU ME€pe] UCTIBITAHUEM
TEPMOCTATHPYIOTCS B CYLIHIEHOM mikady npu Temmepatype 55°C.
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IMopsinok padoThbI.

[Tepen ucnpiTanueM 00pa3Ilbl B3BEMUBAOT U OKPYTIsitoT Jo 0,1 1. McnibiTanus
poBOJIAT HEe MeHee yeM Ha 10 oOpasmax. Kepamuueckuii KopoO mepeBOIUTCS B
TOPU30HTAILHOE TIOJIOKEHUE M 3aKUTACTCS Ia30Basi TOPEJKa ¢ BEICOTOH Mm1aMeHu ot 15 110
25 cwm. [locne aToro kepamudeckuii Kopod BO3BpaIlaeTcsi B BEPTUKAIBLHOE MOJIOKEHHE,
NEPEeBOIUTCS 30HT B pabouee MoJIosKeHHe HaJl KOPOOOM U PerylupyeTcst pacxo/l raza Tak,
YTOOBI TEMIIEPATypa, perucTpupyemMasi TepMOdJIEKTPUUECKUM IIpeoOpa3oBaresem, B
TedeHnn 5 MuHyT ObU1a paBua 200 5 °C.

30HT OTBOJIST, UCIIBITHIBAEMBIN 00pa3ell, 3aKpEIUICHHBIH B Iep:KaTere, OIyCKaloT B
KepaMHU4YeCKHi KOpoO, OJJHOBPEMEHHO BKIIIOYAIOT CEKYHIOMED U BO3BPAILAIOT 30HT B
HCXOJIHOE TIOJIO’KEHUE.

OO6pa3zen geprkaT B IJIaMEHU TOPEJIKU B TeUeHue 2 MUHYT. Pacxo/ ra3a B TeueHue
UCIBITaHUS JOJDKEH OBITh MOCTOSIHHBIM. Uepes 2 MUHYTHI [T0/1auy ra3a B TOPEIKY
IPEKpaIaioT, 00pa3el] OCTaBISAIOT B MPHOOPE ISl OCTHIBAHHUS.

O0padoTka pe3yabTaToB.
[ToTepro maccel ucnbiTanHoro oopasua P, % onpenensitot o Gopmyne

(mli — My )100
m

P =

i
1i

rje M- Macca oopasiia 10 UCIbITaHus, T;
Maj- Macca 00pasiia mocJie UCIIBITaHus, T
I— HOMep oOpasia.
I[o pe3ynpTaTam UCHBITAHHS YCTAHABIMBAIOT TPYIITY OTHE3AIMUTHON 2P PEKTHBHOCTH
oOpasua. [Ipu notepe maccel He 6osee 9% ycranaBiauBaeTcs 1 rpynmna orHe3anuTHON
s dextuBnocTu. [1pu morepe maccel 6onee 9% Ho He Oonee 25% ycTaHaBiauBaeTCs 2

rpymnmna orae3amuTHoi a¢¢pextuHocTH. [Ipu norepe maccel 6osee 25% npuMeHseMbli
COCTaB HE SIBJISIETCS] OTHE3AIIUTHBIM.

JIABOPATOPHAS PABOTA Ne6
OnpenejieHde KPATHOCTH U YCTOMYMBOCTH MEHbI CPeHeii KPATHOCTH B
sadoparopubix ycaousix (TOCT P 50588-93).

IToaroroBka ycraHoBKH K padore.

1. HanexHo ykpenuTh HaHed b YNPaBICHHS Ha BEPTUKAIBHOM OIOpE,
YUUTBIBAsi, YTO BEC B pab0OYeM COCTOSTHUU COCTaBiIseT 0Kosio 10 Kr.

2. 3aKphITh KJIaraH MoAayy BO3IyXa.

3. K mTynepy mnoaBecTd BO3AyX OT HMCTOYHHMKA OOECIEUMBAIOLIETO

pabouee naBienue He Huxke 0,6 MIla. Ha Beckl ycTaHOBHTH €MKOCTh cOOpa MEHHI ,
71ab0paTOpHBIl TeHepaTop MEeHbl CPeAHEW KPAaTHOCTH 3aKpEeNUTh Ha IITaHre CTOWKH U
YCTAaHOBUTh HaJ €MKOCTbIO JUIsi cOopa meHbl. Ilpu momommu TpyOKHM — COEITUMHUTH
IIEHOT'€HEepaTop C MapoBeIM KpaHoM. Ha mrynep emkoctu ans cOopa MeHbl HAAETh LIUIAHT,
KOTOPBI BBOJUTCSI B MEPHYIO EMKOCTb.

4, [TpuroroButh pabouunii pacTBop meHOOOpa30BaTessi B COOTBETCTBUH C
TCXHUYCCKUMHU YCIIOBUSAMU HaA HCHBITyeMLIﬁ HCHOOGPaSOBaTeHB.
5. OTKpBITH KJTanaH cOpoca BO3/1yXa, COSAMHUB BO3IYIIHYIO MarucTpaib

¢ atMoc(epoi.
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6. CHSATh €MKOCTb IS pacTtBOpa HCHOO6paSOBaTeJ'I${ C ITaHCJIU U 3aJIUTh
B HEE NPUTOTOBJIEHHBII pacTBOP B KOJIMYECTBE 2 IM .

7. VCcTaHOBUTh €MKOCTH Ha MMaHe€jib, MOBCPHYB A0 YyIIOpa PY4YKY Ha
KPBILIKE, y6eI[I/ITbCSI 0 HAJIC’)KHOM 3aKPCIIJICHUM CMKOCTH Ha ITaHCJIN.

8. 3aKkpeITh KJ1anaH cOpoca Bo3ayxa.

9. 3aKpbITh IIAPOBOM KpaH.

10. Ilopgates Ha maHeNb YIIPpABJICHHUA YC€PE3 HITYHECP BO3AYX C JABJICHHUEC 0,6
MIIa.

11. Knananom mnopaum BO31yXa YCTaHOBHUTH Ha MAaHOMCTPC pa6oqee

JABJICHUE B €MKOCTH Il pacTBopa meHooOpaszoBarenst B mpexaenax 0,6+0,01 MIla, umm
pekoMeHioBaHHOE B TY Ha UCHBITHIBAEMBIi IEHOOOPA30BaTENb.

12. 3anoiMHUTh CUCTEMY TpPyOOIPOBOAOB MAHENIN YIIPaBICHUS hi ()
reHeparopa IeHbl, OTKPBIB IIIAPOBOI KpaH.

13. [Ipyr BBISBIICHMM TIEHBI Ha CETKaxX IEHOTEHEpATOpa IMIAPOBOW KpaH
3aKpBITh.

14. BHyTpeHHI010 TIOBEPXHOCTH sl cOOpa EHbl CMOYHUTH BOJOM.

IHopsinok paéoThl.

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

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

3. ITlocne 3amonmHeHHss eMKOCTH JUIsi cOOopa MEHON MIapoBOM KpaH 3aKphITh U, TPU
HE00X0/IMMOCTH, 3a(UKCHPOBATh BEC COOPAHHON MEHBI.

4.  Tlocne mpoBeeHUs UCHBITAHUS 3aKPbITh KJAlaH MOJadyd BO3J1yXa U COEAUHUTH
BO3AYIIHYIO CUCTEMY YCTaHOBKHU C aTMoc(hepoi, OTKpPBIB KJIaniaH cOpoca Bo3ayXa.

O0paboTka pe3yJIbTaToOB.

O6pabotky pe3ynbTatoB mpoBoauth mo I'OCT P 50588 — 93.

JlomyckaeTrcsi MPOBOJWTH OMNpEACICHUEe KPATHOCTH TICHBI CIEAYIONIMM 00pa3oM:
YUYUTBIBAs, YTO TUIOTHOCTH PacTBOpa MEHOOOpa3zoBareisi OJM3Ka K CIWHUIIE, KPATHOCTh
MICHBI BBICYUTHIBACTCS 110 GOpMyIIe:

K=V/m,
rne V — o6beM coOpaHHOM MeHBI B s
M — HaYyaJIbHBIN BEC COOpAaHHOM MEHBI B KMJIOTpaMMaXx.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

JlanubIil Bug paboTsl He ipenycMoTper YII.

9. IEPEYEHb BOITPOCOB K DK3AMEHY
Ha3oBute yciaoBus 111 BOSHUKHOBEHUS TOPEHUS.

[lepeuncnure OCHOBHBIMU (DaKTOpPbl BO3HHUKHOBEHHUS pEaKUUU MEXAY TOpIYHM
BEIIIECTBOM U OKHUCIIUTENIEM.

Ha3oBurte 0CHOBHBIE YCIIOBUS BBIHYX/IEHHOTO 3aKUTaHUS.

I'oprouee BemecTso.

Ha3zoBuTte Tpu rpynibl rOprOYECTH BEIIECTBA UM MAaTEpHUAIIA.

10. Oxkucnurenu.

11. UcTOYHUKM BOCTUIAMEHEHHUS (3aKUTAHMS).
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

[TonHOE M HEMOJHOE TOPEHHUE.

Pacxon Bo3ayxa npu ropeHun.

O0beM MPOYKTOB CropaHusl.

Bunbl 1 pexuMbl TOpEHUSI.

PacnipocTpaneHnye 30Hbl XUMUYECKON PEAKLIUU.

I'oMOreHHoe u reTeporeHHOe ropeHue.

Kunernueckue napameTpsl mpoliecca ropeHus.
[MazoauHamMuyeckue napameTpbl pekuMa ropeHHusl.

Craguu nporiecca ropeHHs.

Teruora ropeHus.

TemnepaTypa ropeHus.

Bocnnamenenue. TemiiepaTypa BOCIIJIaMEHEHUS.

Mertoabl onpeieneHus: TeMIepaTypbl BOCILLIAMEHEHHS.
CamoBocIlIaMEeHEHHE.

VYcnoBusi, BIUSIONIME HA TEMIIEPATypPy CaMOBOCILIAMEHEHHS.
Bcenbika v BocniiiaMeHEeHUs JKUJIKOCTEN.
KoHI1eHTpaninoHHbIe npeesibl BOCIUIAMEHEHUS Ta30BbIX CMECEH.
TemnepaTypHble Mpe/eabl BOCITIAMEHEHUS.

10. CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCSA

dopma 00yyeHust OYHO-3a0YHas

HasBaHue pa3iesioB Buj camocTosiTeibHOM padoThI Oo0bem dopma

u TeM (npopabomka yueonozo mamepuana, B Yacax KOHTPOJIA
peuwienue 3a0au, pehepam, 00K1ao, (nposepka
KOHmMPONbHAA padoma, n0020MmoeKa K pewienusn
coaue 3auema, IK3amena u op.) 3a0au,
pechepama u
op.)

Tema 1. ®usuxo- npopaboTka yuyeOHOro MaTepuana Jyis 5 CobecenoBanue
XUMHYECKHE cobOeceoBaHus DK3amMeH

OCHOBBI TOPEHHS.
Tepmunsel u

olpeieeHus

Tema 2. YcnoBus npopaboTKka yueOHOro MaTepuana Jyis 5 CobecenoBanue

BO3HUKHOBEHUS U cobecenoBaHUs DK3aMeH

pa3BUTHSA

IPOLIECCOB

ropeHus. Buabl

TUIaMEHH.

Tema 3. Teopus npopaboTKka yueOHOro MaTepuana Jyis 5 CobecenoBanue

TOpEHHUs Ta30B. cobeceI0BaHUS M TECTUPOBAHUS TectupoBanue
OK3aMeH

Tema 4. Teopus ITogroroBka k goKiIany ) Joxnan

TOPEHUS [TpopaboTka yueOHOTO MaTepuaia s TectupoBanue

KHUJIKOCTEH. TECTUPOBAHUS DK3aMeH

Tema 5. Teopus IloaroroBka K 1okiaany 3) CobecenoBanue
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TOPEHUS TBEPIBIX DK3aMeH
TOPIOYNX
MaTepUasoB.
Tema 6.0cHOoBHBIE | MpopaboTka y4eOHOTro MaTepuaia s 5 CobecenoBanue
MIOJIOKEHUSI TEOPUH | coOeceTOBaHUS DKk3aMeH
B3phIBa. THUIIBI
B3PBIBOB.
®dusnueckue u
XUMHUYECKHE
B3PHIBBI.
Tema 7. B3pbIBbI npopaboTka yd4eOHOro MaTepuaa JUIs 5 CobecenoBanue
ra3oB U MapoB. co0eceloBaHUs
Tema 8.B3pbiBbI npopaboTKa y4eOHOTo MaTepHraa Jyist 6 CobecenoBanne
KOHJCHCUPOBAHHBIX | cOOeceJOBaHUS U TECTUPOBAHUS TectupoBanue
B3pbIBYATHIX DK3aMeH
BEIIIECTB U MbLICH.
Tema 9.Pacuer npopaboTka yd4eOHOTrO Marepuana  JUIs 6 CobecenoBanne
yIapHOW BOJIHBI U co0ecenoBaHus DKk3amMeH
UMITYJIbCa B3PHIBA.
Tema 10.Teopus [Toaroroska Kk nokiany 7 Jloxkmang
MIPEKPALCHUS MOJITOTOBKA K ¢clla4ye dK3aMeHa TectupoBanwue
TOpPEHMUSL. DK3aMeH

11. YYEBHO-METOJUYECKOE U NTH®OPMAILIMOHHOE OBECIIEYEHHUE
JUCIHHUIIVINHBI

a) Cnucok pekoMeH1yeMoii JTuTepaTypsbl

OCHOBHAaA:

Teopus ropenust 1 B3pbiBa : yueOHOe 1ocodue i akajeMuyeckoro 6akanaspuata / I1. I1.
Kyxkun [u ap.] ; non penakuueit B. B. IOmmuna, C. I'. EmMenssiHOBa. — 2-€ U3 1., mepepad. u
nomn. — Mocksa : U3narensctBo FOpaiit, 2019. — 346 c. — (baxanaBp. AxageMuyeckuit
Kkypc). — ISBN 978-5-534-04532-1. — Texkcr : anexktponHbid // DBC IOpaiiT [caiit]. —
URL:

Teopust ropeHus U B3pbIBa : Y4EOHUK U MPAKTUKYM IS MPHUKIAIHOTO OakanmaBpuara / A.
B. Toraii [u np.] ; mox obmieit penakmueit A. B. Toras, O. I'. KazakoBa. — 3-e uzn., ucnp.
u gon. — Mocksa : UznatensctBo [Opaiit, 2019. — 254 ¢. — (bakanasp. [Ipuknannon
kypc). — ISBN 978-5-534-08180-0. — Texcr : snexrponnsii // ObC IOpaiit [caift]. —
URL:

Jlonanos, A. H. ®u3nko-xuMuieckre OCHOBBI TEOPUH FOPEHUS U B3pbIBa : yueOHOE
nocobue / A. H. JlonanoB. — benropon : benropoackuii rocyaapcTBeHHBIH
TexHojornueckuit yauBepcuteT uM. B.I'. Illyxosa, 35C ACB, 2012. — 149 c. — ISBN
2227-8397. — TekcT : 31IeKTpOHHBIH // DnekTpoHHo-O0nbnmoreunas cucrema IPR BOOKS
: [caiit]. — URL: http://www.iprbookshop.ru/28369.html

JAOMOJTHHUTEIbHASA:

I'opes, B. A. Teopus ropenusi u B3pbiBa : yueOHOe mocooue / B. A. T'opeB. — Mockaa :
MocKoBCKU# rocyapcTBEHHBIN cTpouTenbHbIi yHuBepcuter, ObC ACB, 2010. — 200 c.
— ISBN 2227-8397. — TekcT : 2neKTpOoHHBIN // DaeKTpoHHO-O0nbmroTeyHas cucrema [PR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/16330.html
Teopust ropeHHsT ¥ B3pbIBA: BHICOKOIHEPTETHUECKUE MaTEPHAIBI :

yaeOHOe rmocobue aJis
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By30B / B. B. Annpees, A. B. I'ycekoB, K. E. Munesckuii, E. FO. CnecapeBa. — Mockaa :
WznatenscrBo HOpaiit, 2019. — 325 ¢. — (YuuBepcutersl Poccun). — ISBN 978-5-534-
04377-8. — Texkct : snexrponusiii / DbC FOpaiit [caiit]. — URL:

3. Teopus ropeHus u B3pbIBOB : MpakTUKyM / coctaputenu H. S. Mmromos. — HoBocubupck
: CubHupcKuii rocy1apCTBEHHBI YHUBEPCUTET TEICKOMMYHUKAIMH 1 nHpopmaTuku, 2015.
— 97 c. — ISBN 2227-8397. — TekcT : 37eKTpOHHBIN // DIEKTPOHHO-OMOINOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/55503.html

4, Ss6nokos, B. A. Teopus ropeHust u B3pbiBa : yueObHoe nmocodue / B. A. SI6mokos, C. B.

MutpodanoBa. — Hwmwxknuit Hosropony : Hmxeropoackuii  rocyaapCTBEHHBIH
apXUTEKTypHO-cTpouTenbHbIi yHUBepcuTeT, ObC ACB, 2012. — 102 c. — ISBN 2227-
8397. — Tekcr : anekTpoHHBIA // DnekTpoHHO-OMOMMoTeuHas cucrema [PR BOOKS :

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

yueOHO-MeToAnYecKasi JJuTeparypa:
30. Teopus ropeHus ¥ B3pbIBa M MOXKapHask OE3011aCHOCTh TEXHOJIOTHYECKUX IIPOIIECCOB : j1a0.
npaktukyM / MarBeeB lOpwmii Anekceesuu, JI. B. Bapnaxos; Yal'V, UDOBT, Kad.
0€30I1aCHOCTH JKU3HEAEATENLHOCTH. - YIbsSHOBCK : Yal'VY, 2012. - 48 c.

CornacoBaHo

looknoen, oo PYAHNXA Isay oeon O LINOTERM OHO IVITTMC),

0)IIporpaMmMHoOe o0ecrieyeHne:

MoitOduc CrannapTHbIil.

B)IIpodeccnonanbubie 0a3pl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBI:
1. www.mchs.gov.ru- odunuansusiii caiitt MUC Poccun.

www.scrf.gov.ru - opunmansHsli caiit Coera 6e3onmacnoct Poccum.

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

Www.gosnadzor. ru- opunuanbHblii caiit I'ocroprexuaazopa Poccun.

DIeKTPOHHBIN Katayor Yal'y.

o 0 bk~ D

Cucrema 'APAHT [DnexTpoHHBIN pecypc] : 3IeKTPOHHBIN MepUoInIeCcKUil
cnpaBounuk / HIIIT «CTAPAHT-CEPBUCY». - Dnektpon. gaH. - M., [201-].

7. Koncynprantllitoc [DneKTpoHHBIN pecypc|: cipaBoyHas MpaBOBas
cuctema./Komnanus «Koncynprant [Tnrocy - DnexTpoH. aaH. - M.
:Koucynprantllmioc, [201-].

CornacoBaHo:

ey - A7 - /4/{?/(’/ ///; Cl/wr //\2 / '%L‘D()Oﬁ?ﬂ?ﬂr

L 77
AGmKIHOCTD corpyanuka YUTuTOHO OUO / nguﬂma

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI:

Aynutopun I TIPOBEINECHUS JIEKUUH, IS TPOBEACHUS TEKYLIEro KOHTPOIS U

MIPOMEKYTOUHON aTTECTAI[MH, CaMOCTOSITENBHBIX pa0OT, TPYIMOBBIX M HHIWBUIYATHHBIX
KOHCYJIbTAIINH.
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AyIUTOPUH YKOMIUIEKTOBAHBI —CIEIUATU3UPOBAHHON MeOebpl0, Y4eOHOM JTOCKOM.
Aynuropun i TPOBEACHHS JEKIUN 00OpPYJOBaHBI MYJIbTUMEIUWHBIM O000pYHAOBaHUEM IS
npenocrabieHuss uHpopmauuu Oonbliol ayautopuu. [lomerieHus A CaMOCTOSITENbHOM
paboTbl  OCHAIICHBI KOMIBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBHIO TOJKIIOUEHUS K CETH
«utepHeT» M obecnedyeHWeM JOCTyNna K 3JEKTPOHHOM HH(pOMaIMOHHO-00pa3oBaTeIbHON
cpene, OSIEKTPOHHO-OMOMmoreuHoil cucreme.llepeuenr 000pymOBaHMS, HCIONB3YEMOTO B
yueOHOM Ipoliecce, YKa3bIBaeTCsl B COOTBETCTBUU CO CBEACHUSIMH O MAaTE€pPHAIbHO-TEXHUYECKOM
00eCIeYeHn! U OCHAIIEHHOCTH 00pa30BaTeIbHOIO MPoIiecca, pa3MeIIeHHbIMU Ha O(UIIHATEHOM
caite YnlI'Y B paznene «CBeneHus 00 00pa3oBaTeIbHON OPTaHU3aIIAN».

13. CHEHHUAJIBHBIE YCJI0OBUsA JJIA OBYYAIOLIUXCA C
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMMU 3/10POBbS
B cmyuae HeoOXomumocTH, OOydYarOIIMMCS W3 YHCIA JIMI C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0pOBbsI (I10 3asBJICHHUIO OOYYaIOLIErocsi) MOTYT MpelaraTbCsi OJHU U3
CIICYIOIINX BApUAaHTOB BOCHPUATHA HWHPOpPMANMKM C y4EeTOM UX HHIUBHIYAIbHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

IUISL ML C HApYIICHUSIMH 3pEHUS: B IIEYAaTHOH (OpME yBEITMYCHHBIM HIPUPTOM; B Gopme
3NIEKTPOHHOTO JIOKyMEHTa; B ¢opMme ayauodaitna (mepeBos y4eOHBIX MAaTEepUAIIOB B
aynuodopmar); B medatHoH (opme Ha s3bike bpaiiist; MHIMBHIyalbHBIE KOHCYJIBTALMH C
NpUBJICUYCHHEM TH(IIOCYPIOTIEPEBOUNKA; HHIUBUIYaTbHbIC 33/IaHUS M KOHCYJIbTAIIH;

IUISL AL C HApPYILECHUSAMH ClTyXa: B Ie4aTHOl (opme; B (popMme 37IEKTPOHHOTO TOKYMEHTA,
BUJACOMATCprajibl C CY6TI/ITpaMI/I; WHIUBUAYAJIbHBIC KOHCYJbTaOWMM C IIPHUBJICYCHHUEM
CYpJIOTIepEeBOJUNKA; UHANBUIYAJIbHBIE 3aJJaHNs U KOHCYJIbTAllUY;

JUIS JIAL ¢ HapYIIEHUSIMU OIOPHO-/IBUraTeNIbHOTO amnmapara: B neyaTHoi opme; B hopme
AJIEKTPOHHOI'O IOKyMEHTa; B (hopMe ayanodaiina; MHAUBUYaIbHbIC 3aJJaHUS U KOHCYJIbTAlUH.

B ciiyuae He0OXOJMMOCTH NCIIOIB30BAHUS B YUE€OHOM MPOIIECCe YaCTUYHO/UCKITIOUUTENBEHO
JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH, opranu3auus padots! II1C ¢ o6yuaronmmucs
¢ OB3 u nHBanuaamMu mpeycMaTpuBaeTCs B 3JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM
Cpelie C YUETOM MX MHIAUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEM.

Paspabotunk o7 SN Eprcce S A S Lo T AL Sfou ficerFee

NOONUCH ODNHCHOCHL QHO
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JUCT UBMEHEHUM
Ne | Copaep:xxaHue U3MeHEHHsI WIN CChLIKA (017 (0) Moanucek Hara
n/n Ha NpUJaraeMbii TEKCT U3MEHEHMsI 3aBeyIouiero
kadenpoii,
peanusyomei
AUCHUILINHY/BbI-
MyCKawIei
kadenpoi

1 Brecenne wu3MeHeHmii B ILII. a)cnucok | Bapnakos B.B. 30.08.2022

PEKOMEH1yEMOM JINTepaTypbl
B) IIpodeccronanbHpie 0a3bl  JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIE  CHCTEMBI

1. 11 «Y4eOHO-METOTNYECKOE u
nH(POPMAIIMOHHOE o0ecrnieueHue
JUCLUILINHBD)

¢ opopMIIeHHUEM TIPUIIOKEHUS |
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IIpunoxenne Nel

ECITEYEHUE JUCLHUITJIUHBI

B) IlpodeccnonanbHubie 6a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMBI:
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1. DJ1eKTPOHHO-0H0IHOTEYHbIE CHCTEMBbI:

a. IPRbooks[DnekrponHbIii pecypc]: 371eKTpOHHO-OMOIHOTEUHAs CKcTeMa/ TPyIa KOMIIaHU# A
[lm DOp Memua. - OnekrpoH. naH. - Caparos, [2022]. - Pexum goctymna:
http://www.iprbookshop.ru.

b. HOPAMUT[Dnekrponusiii pecypc]: snekrpoHHOo-0ubOaMoTeuHass cucrema/ OO0 DieKTpoHHOE

m3natenbctBo IOPAMWT. - Drextpon. man. — Mocksa, [2022]. - Pexum moctyma:
https://www.biblio-online.ru.
c. KoHcyabTaHT cTyaeHTa [DIEKTPOHHBIN pecypc]|: aneKTpoHHO-Onbmnoreunas cucrema/ OO0

[Tonutexpecypc. - DOnektpoH. naH. — MockBa, [2022]. - Pexum pgocrymna:
http://www.studentlibrary.ru/pages/catalogue.html.
d.  Jlaub[DnexTpoHHBIH pecypc]: 3MeKTpoHHO-OHOmMoTeunas cucrema/ OOO DBC Jlawb. -

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

e.  Znanium.com [DaeKTpoHHBII pecypc]: anekTpoHHo-0ubmmoTeunas cucrema/ OO0 3HaHuyM. -
DnekTpoH. aaH. — MockBsa, [2022]. - Pexxum poctyma: http://znanium.com.

2. KoncyabrantIlimoc[DnekTpoHHslii  pecypc]: cnpaBoyHas mnpaBoBas cuctema/ Kommnanus
«Koncynbrant [lmtocy. - DnekrpoH. gaH. - Mocksa: Koncynerantllntoc, [2022].

3. ba3a naHHBIX NepUOAMYECKHX M3AaHUN [DIEKTPOHHBIM pecypc]: 3NIEKTPOHHBIE >KYpHAIbI/

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

4, HaunuonanbHast »3JieKTPpOHHasi OuO/AMOTeKa [DJIEKTPOHHBI pecypc|: 3JIEeKTpOHHas
Ooubnmoreka. - DeKTpoH. AaH. — Mocksa, [2022]. - Pexxum noctyna: https://H36.pd.

S. JuiekTpoHHasi OubJmorexka auccepraumii PI'B [Onexkrponssiii pecypc]: 3nexkTpoHHas

o6ubnuoreka/ ®I'BY PI'b. - DnektpoHn. maH. — Mocksa, [2022]. - Pexum pocryna:
https://dvs.rsl.ru.
®enepanbHbie HHPOPMANMOHHO-00Pa30BaTeIbHbIC IIOPTAJIBI:
Wudopmannonnas cucrema EnmHOe OKHO AocTynma K o0Opa3oBaTeNbHBIM pecypcam. Pexxum
nocryma: http://window.edu.ru.
denepanbublii noptan Poccuiickoe odpazoBanue. Pexxum pocryna: http://www.edu.ru.
OopasoBartenbHbie pecypebl Yal'y:
Dnekrponnas oubaunoreka Yal'Y. Pexxum mocrtyma: http:/lib.ulsu.ru/MegaPro/Web.
O6pazoBarenbHbiit moptan Yal'yY. Pexxum nocryna: http://edu.ulsu.ru.
8 IIpo¢eccnonabHbie HH(POPMALIMOHHBIE PECYPChI:
8.1. [Dnekrponnsiii pecypc]. URL: http://fasie.ru — caiitr ®onaa coneiicTBUs pa3BUTHIO
8.2. [Dnexrponnsriii pecypc]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.
8.3. [Dnexrponnsiii pecype]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html
8.4. [Onexrponnbiii pecypc]. URL: http://www.mckinsey.com/business-functions/risk/  our-
insights/mckinsey-on-risk. - McKinsey on Risk. Issue 1, 2016.
8.5. [Dmextponnsiii pecype]. URL: http://www.pattern-cr.ru/.
8.6. [Dnextponnsiii pecypc]. URL: https:/fpi.gov.ru — odunmanbHeiii cadt (oHma coaeicTBus
MEPCIEKTUBHBIX UCCIIETOBAHIMA
8.7.[Onextponnsiii pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN
®onp «MaeanbHas npe3eHTaMs ISl CTapTana.
8.8. [Dnextponnbiii pecypc]. URL: https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-
marketologov/.
8.9. [Dnekrponnsiii pecypc]. URL: https://www.rvc.ru — odunmanehsiii cait Gounna Poccuiickoii
BEHUYpPHOM KOMIIAHUH

L o

oo NT

8.7. [Onextponnbiii pecypc]. URL: https://www.rvc.ru/eco/ - caiiT 0 HalMOHAIBHOU
TEXHOJIOTNYECKOW MHUIIMATHBE U TEXHOJOTMYECKOM Pa3BUTHH
8.8.[DnekTpoHHbBII pecypcl]. URL: https://www.ted.com/talks/

charles_leadbeater_on_innovation?language=ru. Yapias3 JIugbutep 006 HHHOBAIIUAX.
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8.9. [DnexTponHbIit pecype]. URL: https://www.youtube.com/ channel/UCp0z-
UFVKUBTKtVNBIgyX7A. TTogbopka Buaeo ¢ MexayHapoaHoro ¢popyma «OTKpBITHIC
HHHOBAIlUM».

8.10.[DnekTponnsiii pecypc]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - JI»xo06c.
Nwmmnepus cobmazna / @unpm / HD

8.11. Buor npo nunoBauu. Pexxum nocryma: http://helpinn. ru/luchshiy-film-pro-innovatsii.

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