MHUHHCTEpPCTBO HAYKHU U BBICIIEro 0OpazoBanus PO
OI'BOY BO YabsHOBCKHI TOCYAapCTBEHHBII YHUBEPCHTET

Dopma

®-Pabouast nporpamMma 1o IUCIHUILINHE

YIBEPXJIEHO

peleHreM YYeHOTO COBETa UHKCHEPHO-(PU3MIECKOTO
(baxy/IbTeTa BBICOKHX TEXHOJIOTHIA
or 17, mas-2022 r., nporokon Ne 11

[Ipencenarens _

"

/B'.B.Pri0oun/

(nednucyw)

PABOYAS NTPOI'PAMMA JUCIIAIIVIMHBI

JucuurimHaa «Teopusi ropeHus U B3pbIBA»

dakynbTeT WnxenepHo-pu3nueckuii haxyIbTeT BBICOKMX TEXHOJIOTUH
Kadenpa Texnochepnoii 6ezonacHocTr(TH)

Kypc 5

Hamnpasnenue (ciennansHocTh): 20.03.01 « TexnocdepHasi 6e30nacHOCTbY (baxaragpuam)
(K00 Hanpasnenus(cneyuarbHOCmu),noaHoe HaumMeHosanue)

[Ipoduns:«IloxkapHas 6e30MaCHOCTDY.

®opma 00ydeHHS: 0UHO-320UHAS
(o4Hast, 3a04YHas1, 0YHO-3a049Has1 (YKa3aTh TOJBKO T€, KOTOPBIC PEATH3YFOTCS)

Jlara BBeneHus B yaeOHBIH miporiecc Yal'V:

«01» centsaops 2022r.

[Iporpamma akTyanu3upoBaHa Ha 3acefaHuu Kadenpsl: mpotokon Ne_ 1 ot 30 asrycra 2023r.
[Iporpamma axTyanu3upoBaHa Ha 3acenaHuu kadenpor: mpotokon Ne_1 ot 29 asrycra 202 4 r.
IIporpamma akTyanu3upoBaHa Ha 3aceaHuu Kadeapsl: IpoTokoa Ne_ oT 20__r.

CaenieHus 0 pa3paboTUnKax:

JIOJIKHOCTB, yueHas

1014(0) Kadenpa
CTETICHb, 3BaHHE
Bapnaxkos /I.B. Tb [Tpodeccop xapenpw Th,
JI.T.H., IOICHT
COI'’JTACOBAHO

3aBeyrolIHii BeITycKaromeil kadeapoi

/ —s

Tloonuce
«27» anpenst 2022 .

/Bapnakos B.B._/
(0




MHUHHCTEpPCTBO HAYKHU U BBICIIEro 0OpazoBanus PO
OI'BOY BO YabsHOBCKHI TOCYAapCTBEHHBII YHUBEPCHTET

Dopma

®-Pabouast nporpamMma 1o IUCIHUILINHE

JIUCT UBMEHEHU
Ne Conep:xanue u3MeHeHUs dUO Monmucey Hara
I/ | WIN CCHLIKA 3aBeyIoLIero
HA NpUJIaraeMbli TEKCT Kkageapoi,
U3MEeHEeHUs peajmsyromei
AUCHUILTUHY/
BbIIIyCKaIoIIei
Kadeapoi
[IpoBecTH aKTyaIn3alKio Bapuaxos B.B. 30.08.23r.
PIIJ] c usmenenuem 1. 4.1 u
1. 13 B yacTu ucnonb30BaHUs
B yueOHOM mporiecce
YaCTUYHO/MCKITIOYUTEIHHO
JMCTAHITMOHHBIX
00pa3oBaTeNbHBIX
TEXHOJIOTUI
[TpoBeCcTH aKTyalM3aIuio Bapuaxos B.B. 29.08.24r.
PIIJI c usmenenuem 1. 4.1 u
1. 13 B yacTu KCTonb30BaHUS
B yueOHOM Tporiecce
YaCTUYHO/MCKITIOYUTEIHHO
JMCTAHITMOHHBIX
00pa3oBaTeNbHBIX
TEXHOJIOTUI




MHUHHCTEpPCTBO HAYKHU U BBICIIEro 0OpazoBanus PO

OI'BOY BO YabsHOBCKHI TOCYAapCTBEHHBII YHUBEPCHTET Popma

®-Pabouast nporpamMma 1o IUCIHUILINHE

1. OEJIM U 3AJJAYU OCBOEHUSA JUCIUIIJIMHBI:

Ilesm ocBOEHMST TUCIUILIMHBI:

®  3QJ0XHTh OCHOBY I IPO(ECCHOHATBLHOM MOATOTOBKH, JaTh HEOOXOIUMBIH 00beM OOIIHX
3HAHUW MO BOMPOCAM BO3HHKHOBEHHS WM TPEKPAIICHUS TOPCHHS, OIEHKU MO0KapOB3PHIBOOMACHOCTH
BEIIICCTBY MAaTEPHAJIOB.
3aga4u 0CBOCHHSA AUCHHUILINHDI:

®  J1aTh OCHOBHBIC MTOJIOKCHUS TEOPUH TEILIOBOTO U IIEMTHOTO B3PHIBOB, BOSHUKHOBCHHUS U
pacripoCcTpaHeHUs MIAMEHHU M JCTOHAIMOHHBIX BOJIH, 03HAKOMHTbH C METOJaMH PAacueTOB OCHOBHBIX
XapaKTePUCTHK TOKAPOB3PHIBOOTIACHBIX BEIIIECTB.

e cdopMHUpPOBaATH MOJAXO/ K PEIICHHUIO 33/1a4 II0’KaPOB3PHIBOOE30IIACHOCTH Pa3INIHBIX

00OBEKTOB.

o C(i)OpMI/IpOBaTb IIOAXO0J K pCHICHUTIO 3a1a4 HO)KapOB3pBIBO663OHaCHOCTI/I Ppa3IMYHbIX

OOBEKTOB.
2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII:
Jucuunnuza « Teopust TopeHus 1 B3pbIBa» OTHOCUTCS K 0a30BoM yacTu. [laHHas nucuuruinHa

SBJIAETCS OJHOW W3 MPOMQUIUPYIONINX AUCLUUIUIMH B CUCTEME MOATOTOBKHM OakajiaBpa IO
HarnpasieHuto 20.03.01 «TexnochepHas 6€30MaCHOCTHY.

Omna yuraercsa B 9-om CEMCCTPC 5-oro Kypca CTyACHTaM OYHO-3a0YHOM
q)OpMBI u 6a3I/IpyeTc;1 HacJIeAyromux nNpeAeCTBYOINX JUCIUIIINHAX!

e HHocTpaHHBIN S3BIK

e lcropus

o  O®uocodus

e be30macHOCTh )KU3HEAEATEIbHOCTH

e [lcuxonorus u negaroruka

e Pycckuil A3bIK U KYJIBTypa peun

e  OCHOBBI IPEAITPUHUMATENBCKOTO ITPaBa

e dusmyeckas KyJapTypa U CIIOPT

e TexHONOTHH U MPOAYKTHI IU(POBOK IKOHOMUKH

e  OcHOBBI IporpaMmMupoBaHus Ha Python

e BgejeHue B cenMagbHOCTH HAyYHO-00pa30BaTEIbHOIO KJlacTepa
e OCHOBBI IPOEKTHOT'O YIIPABICHUS

® OCHOBBI HAYYHBIX UCCJIEIOBAHUI

e lIHHOBanMOHHAs SKOHOMHKA M TEXHOJIOTMYECKOE PETPUHUMATEIBCTBO
e  YHUBEPCUTETCKHU KypC

o [IpeanpodeccruonanbHbli 3eKTUB. MeIuIMHCKast HOArOTOBKA
e MaremaTH4YECKHIl aHAIINU3

e AHanWTHYeCKas TeOMeTpus U TuHeitHas anredpa

e Hudopmaruka

e dusuka

e Xumus

e Teopus BEpOSATHOCTEN U MaTeMaTU4YECKask CTaTUCTHKA

o JlubdepeHunansHbie ypaBHEHUS U JUCKPETHAS MaTeMaTHKA

e DKoyorus

e HauepraTtenbHas reoMeTpus
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WunxenepHas rpaduka

MarepuanoBeneHue

MeTtposorusi, CTaHAapTH3AIUS U CePTUDUKALIHS

Hoxcomorus

Mexannka

DJIEKTPOTEXHUKA U DJIEKTPOHUKA

Menuko-6uonorndeckue ocHOBBI BXK/]

Hane:xxHOCTh TEXHUYECKUX CUCTEM U TEXHOTEHHBIN PUCK
VYmpasienue TexHochepHoit 6€30MmacHOCThIO

Hanzop u koHTpOIE B chepe 6e30MacHOCTH

IIcuxonornyeckast moaroroska k YC

PU3HKO-XUMHUYECKHE OCHOBBI PA3BUTHS U TYLIEHUS TI0KapOB
Du3noorus 4eaoBeKa

Opranu3anys U BeJACHUE aBapUHO-CIIacaTeIbHbIX paboT
[Ipodeccuonanbubiii 31eKTUB. OCHOBBI TEOPUH TPAHCIIOPTHBIX CPE/ICTB
Opranuzanus cBsi3u u onosenieHus B YC

[IpodeccuonanbHpli JIeKTUB. PaualinonHas 1 XuMHYECKas 3aluTa

[Tpodeccrnonanbherii 2nekTUB. CpeacTBa U CIOCOOBI paAHAIIMOHHON 1
XUMHYECKOH 3aIIUThI

[ToxxapHast moAroToBKa
I'mpporazonnHaMuka
Teopust ropeHust 1 B3pbIBa
[IpaBOBBIE OCHOBBI IPa’kIAHCKOM 3aIIUTHI
DKOHOMHKA TTOKapHOM 0€30MacHOCTH
Opranuzanus ciyk0bl 1 TOJTOTOBKH
TennorexHuka
NnxenepHoe obecrieueHne TMKBUIAIMH Y€PE3BbIYATHBIX CUTYaIUH
OCHOBBI 3aLIUTHI OKPY>KAIOIIEH CpeIbl
Taktuka PCUC u I'O
MeHeKMEHT pucKa
Menuinna katactpod
MenunuHcKkas MoAroToBKa CriacaTeabHbIX (DOPMHUPOBAHHI
VYmpasnenue TexHochepHoi 6e30MacHOCTHIO
(UBUKO-XUMHUYECKHE OCHOBBI PA3BUTHS U TYIIECHHUS TTOKapPOB
[TpoTuBoOMOKapHOE BOAOCHAOKEHHE
[ToxxapHast TakTHKa
[ToxapHast 6€30MacCHOCTh TEXHOJIOTHYECKHIX MPOIIECCOB
[IpaBOBBIE OCHOBBI IPa’kIAHCKOM 3aIIUTHI
DKOHOMUKA MOXKAPHOI 0€30MacHOCTH
Opranuzanus ciryX0bl ¥ IOJTOTOBKU
TennorexHrka
[ToxapoB3pbIBO3aIIUTA
MeHemKMEHT pHucKa
['ocynapcTBeHHBIN OKapHBIN HAI30P
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e TaxTHKa JeicTBUH criacaTelbHbIX (OPMUPOBAHUI

JycuyiuimHa OCHOBBIBAETCS HA CIIEYIOIIMX BXOJHBIX 3HAHUSX, YMEHUSAX, HABbIKaxX U
KOMIIETCHIUAXCTYIEHTA, [I0JyYEHHBIX UM IIPU U3YYEHUU IIPEAIIECCTBYOMNX AUCIIUIUIAH:
®  CHOCOOHOCTB UCIOJb30BaTh 3aKOHBI U METOJIbl MATEMaTUKHU, ECTECTBEHHBIX,
I'YMaHUTapHbIX M3KOHOMUYECKUX HAyK MU pelIeHUH Po(hecCUOHAIBHBIX 3a/1a4;
®  CIIOCOOHOCTH Pa0OTaTh CAMOCTOSITENIBHO;
*  CHOCOOHOCTh IPUHUMATh YYaCTHE B MHKEHEPHBIX pa3pabOTKaxX CPEIHETO YPOBHs
CJIOKHOCTH BCOCTaBE€ KOJUIEKTHUBA,
®  CIIOCOOHOCTb OPUEHTHPOBATHCS B MEPCIEKTUBAX PA3BUTUS TEXHUKU M TEXHOJIOTUU
3aLUTBIYEIIOBEKA OT OIIACHOCTEN TEXHOTEHHOI'O Xapakrepa.
Pe3ynbTaThl 0CBOGHUS JUCHUIUIMHBI OyAyT HEOOXOIUMBI JUIsl AaJIbHEUIIEro
npoueccao0yyeHus B paMKax 03TalHOro popMUpOBaHUS KOMIIETEHUUH IIpU
W3YYECHUH CIIEIYIOINX CIELUAIbHBIX IUCLHUIUINH:
o «IIpoxoxeHne rocy1apCTBEHHOW UTOTOBOM aTTECTALINY.

3. NEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUSA 110 JMCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBTATAMU OCBOEHUA
OII0II

[Iporecc n3yueHus TUCHUIIIMHBI HAllpaBiieH Ha (OPMUPOBAHUE CIIECTYIONIUX KOMITIETEHIUH:

CrocoOeH o0ecrieunBaTh CHIDKCHUE YPOBHH NMPO(PECCHOHABHBIX PHCKOB ¢ yueToM ycioBuil Tpyna (ITK-4);
CrnocoOeH oCyIeCTBIISATh IUTAHUPOBAHUE OXKAPHO-TIPOPIIAKTHICCKOH paboThl Ha 00bekTe (ITK-7);
CrniocobeH oCyIecTBIATh KOHTPOJIb COAEPIKaHUS B UCIIPABHOM COCTOSIHMM CHCTEM M CPEJICTB
npotuBomnoxapHo# 3ammts (ITK-8).

IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs 10
AUCHUTINHE (MOAYJII0), COOTHECEHHBIX ¢ HHAMKATOPaAMH
HOCTHKEHHMS KOMIICTCHIIHH

Kon u HaumeHoBaHMe
peajn3zyeMoil KOMIeTeH MU

K-4 3HaTh: METOABl U TOPANOK OLEHKH ONacCHOCTEH |

CnocobeH obecrieunBaTh pohecCHOHANBHBIX PUCKOB PAOOTHHUKOB;
CHIDKEHHE YPOBHH VYmern:  (QopmupoBaTh  TpeboBaHUS K  CpeACTBaM
podecCHOHATBHBIX PHCKOB C WHIMBUTYQIIbHOH 3AIMTBI M CPEICTBAM  KOIUICKTHBHOH
Y4ETOM yCJIOBHi Tpy1a 3QUIMTBI C YYETOM YCJIOBMM Tpyjaa Ha pabouMx MecTax,

OLICHUBATh MX XapaKTEPUCTHKH, a TAKKE COOTBETCTBHE
HOPMAaTHUBHBIM TPEOOBaHUM;

Binagers: METOJUKOW pa3pabOTKU IUIaHOB (IIpOTrpamm)
MEPOTIPUITHI MO OOeCreYeHNI0 OEe30MacHBIX YCIOBUU H
OXpaHBbI TPyJa, YIYUYIICHUIO YCJIOBHH M OXpaHbl TPYyJa,
YIPaBJICHUIO MPO(PECCHOHATBHBIMU PUCKAMHU.

nK-7 3HaTB: HOPMBI U TPEeOOBaHHS OOIIEOTPACIEBHIX, OTPACIECBBIX

Croco0eH OCyIIEeCTBIIATh IIpaBUI, PErJIAMEHTOB, TPEOOBAaHUS JIOKAIBHBIX HOPMAaTHBHBIX
TUIAHUPOBAHHUE ITOXKAPHO- JIOKYMEHTOB IO TIOKapHOU Oe3omacHocTH. [IpoTHBOMIOKApHBIE
NPOQHIAKTHICCKOH paboThI Ha TpeOOBaHUsI CTPOUTEIBHBIX HOPM, NpPaBWI U CTaHIApTOB.
00BeKTE OpranuzanuoHHbIE OCHOBBI oOecrieueHus MOXKApHOM

0e30MmacHOCTH B OPTaHN3AIINY;

YMeTh: pa3zpabaTeiBaTh HHCTPYKIHH M PETIIAMEHTHI C Y9E€TOM
MECTHBIX YCIIOBHUH (TIOPSAAOK MPOBEICHUS BPEMEHHBIX OIHEBBIX
W JIDYTHX T[I0KapoomNacHeIX paboT; TMOpSJIOK OCMOTpa |
3aKpbITUA HOMeIlIeHI/Iﬁ II0CJIC OKOHYAaHHA pa6OTLI; TMMOpAa0K
aBapuUHHON OCTAaHOBKM TEXHOJOTHMYECKOTO OO0OPYAOBaHHMSA).
Pa3pabaTbiBaTh MepomnpusTHS, HAIpPaBJICHHBIE Ha YCHJICHHE
HPOTUBOIOXKAPHOH 3aIIUTHI U MPEIYNPEKACHHUE TT0KapOB;
Baaners: HaBbIKAMU TUTAHUPOBAHUS HO’KapHO-
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npodunakTayeckue padoTel Ha oObekTe. KoHTponmpoBath
UCTIOJIHEHUE IPUKA30B: O IOPSOKE OO0ecHeueHHs IOXKapHOH
0e30MacHOCTH Ha TEPPUTOPHH, B 3IAHHAX, COOPYXKCHHUSX H
MOMEIIEHUX 00BEKTa; 0 Ha3HAYCHWUU JIML, OTBETCTBEHHBIX 3a
MOXKapHYI0 0€30MacHOCTH B MOJPAa3IeeHIsIX 00BEKTA.

K-8
CnocoOeH OCyIIECTBIIATh
KOHTPOJIb COJIEP>KaHUsI B

3HaTnb: MCETOAUKY pacdye€Ta KOJIMU4YEeCTBA, THUIIA U paHra
OFHCTYHII/ITGJIeﬁ, HeO6XOI[I/IMI)IX IUId  3alllUTbl KOHKPETHOT'O
O6’I)6KTa, YCTaHABJIMBACMBIX HCXOAs1 M3 BCJIMYMUHBI n0>1<apH0171

Harpy3k#, (U3UKO-XHMHYECKHX M II0XKapOOIIACHBIX CBOWCTB
0o0pamaronuxcst TOPIOYNX MaTepHaIOB (kaTeropuu
3alIMIIAeMOT0 TIOMEUICHHUs), XapakTepa BO3MOXKHOTO HX
B3aMMOJICHCTBHS C OTHETYIIAIIMMH BEIIECTBAMH H Pa3MepOB
3aIIUIIAEMOTO 00BeKTa. TpeOoBanus HOPMaTHUBHBIX
JOKYMEHTOB, ~ONpPEICIAIOINX HOMEHKIATYpYy M TaKTHKO-
TEeXHUYECKUE XapaKTEPUCTUKU OTHETYIINTEIICH;

Ymerb:  ompenensate  Hamboiee  dPQEKTUBHBIE  THUIIBI
ABTOMATHYCCKUX YCTaHOBOK IMOKapOTyICHM, BUJbI
OTHETYIIAIET0 BEHIeCTBA W CIOCOOBI €ro IMoJadyd B Odar
nokapa B 3aBHCHMOCTH OT BHJA TOPIOYEro Marepuana,

HCIIPpAaBHOM COCTOSIHUU
CUCTEM U CPCHACTB
HpOTPIBOHO}I(apHOﬁ 3allINThI

HCIIOJIB3YEMOTO B TEXHOJIOTHYECKOM nporecce,
00BbEMHOIJIAHUPOBOYHBIX  pPEIICHHH  3lIaHus, COOPY>KEHHS,
CTpOCHHS u napamMeTpoB OKpY’Karomiei Cpersl.
Kontpommposats paboTocmocoOHOCTh CUCTEM
ABTOMATHMYECKOTO  MOXKAPOTYIIEHUSI B  COOTBETCTBHH  C

TpeOOBaHUAMH HHCTPYKUHMI MO 3KCIUTyaTaLlUH;

Baajnerb: HaBbIKAMH NPOBEPKU COICPXKAHUSA B HCIPAaBHOM
COCTOSIHUM CHCTEM MW CPEICTB INPOTHUBOINOXXAPHOW 3aIllWThI,
BKJIOUasl TEPBUYHBIE CPEICTBa TYIIEHHS MOXapoB. Branersh
HaBBIKAMHU OOECIICUeHHs 31aHUH, COOPYKEHHH, TPAHCIIOPTHBIX
CPEICTB HEOOXOIMMOH HOMEHKJIATYpPOH HEepPBHYHBIX CPEICTB
MOXXAPOTYILCHHUSI.

4, OBIIAA TPYTOEMKOCTbDb JUCIHUIIJIMHBbI
4.1. O6beM TMCUMILIAHBI B 3a4eTHBIX equHuIax (Bcero) 4 3E.

4.2. O0beM AUCHMILIMHBI 10 BUaM y4eOHO# padoTsl (B yacax)

KoaunuectBo yacoB (popma o0yueHnsi 04YHO-3204YHaAs )
Buj yueOHoii padoTnl Bcero no B 1.4. mo cemecTpam
IUIAHY 9

1 2 3
Konrakthas pabora 24 24
00yJaromuxcs ¢
npernoJiaBaTesieM B
cooTBeTCcTBUU € YII
AyIUTOpPHBIE 3aHATUS: 24 24
JICKITHH 12/12* 12/12*
CeMuHaphbl ¥ IPaKTHUECKHE - -
3aHATHA
JlaGopatopHbie 12/12* 12/12*
palOThI,IPAKTUKYMBbI
CamocrosiTenbHas padoTta 84 84




MunucrepcTBo HayKH 1 BEICIIETO OGp%?BaHHS{ PO Dopma
OI'BOY BO VYibsHOBCKUI rOCYJapCTBEHHBIH YHUBEPCUTET
®-Paboyas mporpamma 1o AUCLMILTHHE
Tekymui KOHTPOJIb TECTUPOBAHUE, TECTUPOBAHUE,
(KOTMYECTBO U BU/I; YCTHBIN OIIPOC YCTHBIN OIIPOC
KOHTp. paborTa, KOJJIOKBUYM KOJIJIOKBUYM
KOJUUIOKBUYM, pedepar) 36 36
Kypcoas pabora - -
Bu bl npomexyTouHOM - -
aTTecTraluu (JK3aMeH,
3a4er)
Bcero 4acoB 1o JIUCHUIUIMHE 144/24* 144/24*

* konuvecmeo yacog pabomol II1C ¢ obyuarowumucs 01 nposedenust 3aHsmuii 6 OUCIAHYUOHHOM opmame ¢ RPUMeHEeHUeM
2AEKMPOHHO20 00yuenus\

4.3. ConeprxaHue TMCUUILIMHBI (MoayJs.) PacnipenesieHne 4acoB Mo TeMaM U BHAAM y4eOHOM
padoThI:
®opma 00y4eHUS __ OYHO-3a0YHAS _

Buab! yueGHbIX dopma
3aHATHIA reKymero
Hazpanue | o AYIMTOPHbBIE 3aHATHS KOHTDOIST
pasnesion ro IIpakTHue Camocrosite .
UTEM Jlexn e JlabopaTopHble 3ansaTusa B bHas 3HAHUU
padoThI,MPaKT HHTEPAKTUBHOMI
1174 3aHATHS, pabora
HKYMBI popme
ceMHMHAPbI
1 2 3 4 5 6 7 8
Tema 1. 18 2 - 2 - 14 TECTHPOBaHHE,
Ddusuko- YCTHBIH OMpOC
KOJUIOKBUYM
XAMHUYECKUE 4
OCHOBBI
TOPEHHUSL.
Tepmun
bl U
orpezen
CHUSL
Tema 2. 18 2 2 14 TeCTUPOBAHHE,
YCHOBI/IH yCTHBIﬁ OIIpO¢
KOJIZIOKBUYM
BO3HUKHOBE 4
HUS U
pa3BuTHs
mpoucccoB
TOPEHHUSL.
23701151
IUIaMeH
H.
Tema 3. 18 2 2 14 TECTUPOBAHME,
Teopust YCTHBIN 0IpOQ
rOpeHI/ISI KOJUIOKBUYM
4
rasos.
Tema 18 2 2 14 TECTHpPOBAHHE,
4. Teopus YCTHBIM ONPOC
TODEHUS KOJUIOKBUYM
p 4




MuHucTepcTBO HayKH ¥ BHICIIETO 06pa398aHHﬂ PD Dopma
OI'BOY BO VYibsHOBCKUI rOCYJapCTBEHHBIH YHUBEPCUTET
®-Paboyas nporpamMma o AUCHUILTHHE
KUIKOCTEN.
Tewma 5. 18 2 2 14 TeCTUPOBAHHE,
TeopHﬂ YCTHBIM OIIPOC
r Op CHUSI KOJ'IJ'IOKIZI/IyM
TBEPABIX
TOpHOYUX
MaTCpUuajioB
Tewma 6. 18 2 2 14 TECTUPOBAHHE,
OCHOBHBI YCTHBIH OMpOg
e KOJITIOKBUYM
IIOJIOKCHHU 4
ATCOpHU
B3pEIBa.
Tunel
B3PEIBOB.
Dusnyecku
€U
XHUMHWYCCKHU
CB3PbIBbI
OK3aMeH 36 36
Hroro 144 12 12 54 36

5. COAEPKAHUE JUCHUIIJINHbI

Paznen 1. Teopus ropenus

Tema 1.®u3UKO-XUMHUYECKHE OCHOBBI TOpeHUS. TepMUHBI B OTIPEICIICHUS.

Teopust roperus. XuMU4ecKne OCHOBBI ropeHHs. ['OMOreHHOe, reTeporeHHoe, aeduiarpalioHHOe, U
JIeTOHALIMOHHOE ropeHue. Peakuus ropenus yriaesogopoaos (CnHm) B Bo3ayxe.

@u3nyecKue OCHOBBI TOpPEHMs. MOIEKYISIpHO-KMHETHYECKass Teopusi TOpeHus. MarepuanbHblii U
TeIuIoBOM OanaHc mporecca ropeHus. Bo3ayx, HEOOXOTUMBIN JUIsl TOPEHHs BEIIECTB M MaTepHAJIOB.
O0bemM TPOAYKTOB TopeHus. TemrepaTypa M TemioTa TopeHus. 30HbI TopeHus.OnacHbie (HaKTOpbI
o’Kapa.

Tema 2. YcnoBus BOSHUKHOBEHUS U Pa3BUTHS MTPOIECCOB rOpeHUs. Buibl muiamenu.

VYcnoBus BOSHUKHOBEHUS U Pa3BUTHs Ipouecca TopeHus. GakTopsl BOSHUKHOBEHMSI TOPEHUS U pa3BUTHUS
IIPOLIECCOB T'OPEHMSI, BO3TOPAHUS U CAMOBO3IOpaHus. Y CJIOBHUS CaMOBOCIUIAMEHEHMS. LlenHoil MmexaHusm
camoBociuiaMeHeHus. KoHBekTuBHBIN TeriooOMeH. TeruoBoe uznyuenue. @aken minamenu. CTpykrypa
mamMeHu. JIMHelHas CKOpOCTh PAaCIpOCTPAHEHMS IUIaMeHH. MaccoBasi CKOpOCTh CrOpaHUsl pa3iudHbIX
BELIECTB U MaTEpPHAJIOB.

Tema 3.Teopust ropeHHs Ta30B.

VYcnoBust cmeceoOpazoBaHus ra3oB. HKHMI M BepXHHUIM KOHIEHTPAIIMOHHbIE MPEeibl BOCIIIAMEHEHUS
ra3zoB. TeroBasi Teopusl ropeHus ra3oB. [lapaMeTpsl BOCIUIAMEHEHUS U TOPEHMS YTIIEBOJOPOAHBIX Ia30B.
OcobeHHOCTH TOpeHus ra30BbIX (POHTAHOB. PacueTsl mapamMeTpoB rOpeHus ra30BbIX (POHTAHOB.

Tema 4.Teopust ropeHus KUIKOCTEN.

OU3NKO-XMMUYECKUE CBOWCTBA JIETKOBOCIUIAMEHSIOIIMXCS W TroprouuMx kuzakocreil.llapameTpsl
BOCIUIAMEHEHHUSI W TOPEHMsI TOpIOUMX JKUAKOCTeW. TemmepaTypa BCIBIIIKH, BOCIUIAMEHEHUS U
CaMOBOCIUJIAMEHEHHsI  JIETKOBOCIIJIAMEHSIOLIMXCS M TOpPIOYMX OKUAKocTed. (OCOOEHHOCTH TOpeHus
KUJKOCTENB pe3epByapax. PacueTsl mapaMeTpoB ropeHust TOPIOYNX KUIAKOCTEH.

Tema 5.Teopust ropeHuUst TBEPAbIX TOPIOYNX MAaTEPHAIIOB.

OU3NKO-XUMUYECKUE CBOMCTBA TBEPIBIX IOPIOYUX MATEPUAIOB. TEpMHUUYECKOE PA3JIOKEHHE TBEPIBIX
MaTtepuanioB. (OcCOOEHHOCTH TOpEHHUS TBEPABIX TOPIOYMX MATepUAIOB B  3aBHCUMOCTH  OT
IIPOCTPAHCTBEHHOTO MOJIOKEHMSI, TOJIINHBI 00pa3lia, CKOPOCTU BETpa U IPYTUX (PaKTOPOB. 30HBI TOPEHMUSI
TBEPABIX TOpPHOYMX MaTepuanoB. OTKpBITbIE U BHYTPEHHHUE MOXapbl TBEPAbIX IOPIOYUX MaTEPHUAJIOB.
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PacueTsr mapaMETpPOB rOpC€HHUA TBEPALIX I'OPHOYUX MATCPHUAJIOB. TemmoBas TEOPpHs IMOTYXaHHWA INIaMCHH.

Pa3nen 2. Teopusi B3pbiBa.

Tema 6.OcHOBHBIE [10JIOKEHUSI TEOPUH B3pbIBa. TUII B3pbIBOB. PU3HUECKNE U XUMUYECKUE B3PBIBHI.
Hcrounuku B3peiBoonacHocTH. Pa3BuTue B3pbIBa, Kak Gpusnueckoro spaeHUs.CaMoyCcKopsoumecs
XMMHAYECKHE PEaKLUU 1 KpuTHYeckue siBieHns. OCOOEHHOCTH B3PBIBHOW PEAKIINH, YCIOBHE TETIOBOTO
pacimpenus. Pu3nueckue U XMMUUYECKUE B3pbIBbI. TeraoBoi B3pbIB B LMIMHIPUYECKOM U ChepruuecKoM
cocynax.@usnueckuii B3pbIB. Mexanuueckasi paboTa B3pbIBa.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKHNX 3AHATUI
JlanHbli BU paboThl He npeaycMoTpeH YL
1.JJABOPATOPHBIE PABOTbI, IPAKTUKYMbI

JIABOPATOPHAS PABOTA Nel
OnpeneneHue TeMnepaTypbl BCNbIIKHU B 3akpbiToM TUrJIE 1o F'OCT 6356-75

CylHOCTh METOA 3aKJII0YAcTCs B ONPENCICHUM CaMOW HU3KOM TeMIIepaTypbl I'OPIOYEro BEILECTBA,
[P KOTOPOM B YCJIOBHSAX MCIBITAaHUS HAJl €ro IMOBEPXHOCTbIO O0OpazyeTcs CMeCh MapoB WJIM ra3oB C
BO3/YXOM, CIIOCOOHAsi BCIIBIXMBATh B BO3JyXE OT MCTOUYHUKA 3a)KHTaHHs, HO CKOPOCTh UX OOpa30BaHHA
elle HeJOCTATOYHA JIJIsl TOCJIEAYIOIIEr0 TOPEHUs.

YueOHO-MaTepuaibHOE O0ecneyeHme.
1. ITpubopst n 06opynosanue coraacuo 'OCT.
- YCTAHOBKa JJIsl ONpEeIeNICHHsI TEMIIepaTyphl BCIBIIKHY B 3akpbiToM THIIIE (TB3)
- TEPMOMETP;
- CEKyHJIOMEp.
2. I1po0GsI Toproyero.

- Mpo6a AU3eTBHOrO TOIIUBA;
- npo0a MOTOPHOTO Macia
- Mpo6a TPaHCMUCCHOHHOTO Maca.

3. XKypHaisl 1151 onpeaeaeHus TEMIIEpaTypbl BCIBILKY UCTIbIThIBaeMbIX MaTtepuanoB.4.I"OCT 6356-

75. MetoJ1 onipesiesieHHsl TEMIIEPaTypbl BCIIBIIIKH

B 3aKpPBITOM THIJIE.

IToaroroBka o0pa3ua K HCNBITAHUIO
WcneiTyemblii 00paszen; NpoAyKTa Meped HUCHBbITAaHUEM [EPEMEIIUBAIOT B TEYEHHWE S5 MHUHYT
BCTPAXMBAHUEM B CKIIIHKE, 3alIOJJTHEHHOW He Ooiiee yeM Ha 2/3 ee BMecTuMocTu. OOpasiibl MpOIyKTOB,
MMEKOIIMX TeMIIepaTypy BenbIIKKA HIbKe S0C OXJIaKIArT 10 TEMIIEpaTyphl, KOTOpas HE MEHEEe 4eM Ha
17C Hmxe npeanonaraeMoi TemMreparypbl BCIBIIIKY.
OO6pa3iel  HE(QTENPOAYKTOB, cojepKanux Boay B KoiumdectBe Oomee 0,05%, 00€3BOKMBAIOT

00paboOTKOM MX CBEXEMPOKAJICHHBIMUA U OXJIaKACHHBIMU XJIOPUCTBHIM HATPHEM (XJIOPUCTHIM KaJbIIMEM)
WM QUIBTpOBaHUEM depe3 GUIbTPOBAIbHYIO OyMary, ocje 3TOT0 Ha UCIIBITAaHUE OepyT BEpXHUM CIIOM.

IIpu HeoOxoxuMocTH (B ciaydae cojepkaHus B oOpaslie BOJbI) JAOMYCKAETCS HEMpPOAOKUTEIbHBIN
HarpeB oOpasila, HO He BbIIIE TeMIepaTrypbl, kotopasd Ha 17C Huke mHpeanojaraeMoil Temmeparypbl
BCIIBIILIKH.

IHoaroroBka npudopa
[Tpubop ycTaHaBIMBAIOT HA POBHOM YCTOMYMBOM CTOJIE B TAKOM MECTE, IJI€ HET 3aMETHOTO JBUKCHHUS
BO3/lyXa, U CBET HACTOJIBKO 3aTEMHEH, YTO BCIBIIIKA XOPOIIO BUAHA. /{1l 3a1IUTHI OT IBUKEHUS BO3yXa
mpubOp C TPEeX CTOPOH OKPYKAOT IKPAaHOM. THUTENb M KPBIIIKY TpUOOpa MPOMBIBAIOT PACTBOPUTEIIEM,
BBICYLIMBAIOT, yJajsis BCE CJe/lbl paCTBOPUTENS U OXJIaXKIAIOT O TeMIleparypbl He MeHee yeM Ha 17C
HIDKE MPEANOoIaracMol TeMIeparypsl BCIBIIKK. [Ipy UCIIBITAHUU IPOYKTOB € TEMIIEPATYyPON BCIIBIILIKH
10 S0C HarpeBaTeNbHYI0 BaHHY OXJIaXAAI0T 10 TEMIIEPATYPhI OKPYKAOLIEH CPEIbI.
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HcnpiTyembli IPOYKT HAIMBAIOT B TUTEIh O METKH, HE JOIYCKas CMayMBaHUS CTEHOK THUIJIS BbILIE
yKa3aHHON MeTkU. Turenp 3akpbIBalOT KPBIIIKOW, YCTAHABIMBAIOT B HArPEBATEIbHYIO BaHHY, BCTABISAIOT
TEPMOMETP M 3QKUTAIOT 3aXKHUTaTeIbHOE YCTPOWCTBO, PEryjiHpys IUlaMs Tak, 4ToObl (opma ero ObLia
OJIM3KOM K MIapy AUaMeTpoM 3-4 MM.

IIpoBenenue ucnbITAHUS

HarpeBarenbHyto BaHHY BKJIIOUAlOT M HarpeBalOT UCHBITYeMbId MPOAYKT B Turie. IlepememmBanue
BEIyT, o0ecreunBas 4acToTy BpamieHus Memaiku or 90 no 120 o6/muH, a HarpeB mpudopa CleayOIM
obpazom: 5-6C 3a 1 muH.

HcnpiTanne Ha BCIBIIIKY IPOBOAST IIPU MOBBILIEHUN TEMIIEpaTypbl Ha Kakablid 1C 117151 MPOILyKTOB €
temnepaTypoi Benblky 10 104C u Ha kaxzasie 2C ISl NPOAYKTOB C TEMIEPATypOld BCHBIIIKK BBIIIE
104C. C MoMmeHTa HUCHBITaHUS Ha BCIBIIKY [EpEeMEIIMBAaHUE IPEKpPALalOT, HMPUBOAAT B JICHCTBUE
PacroJIOKEHHBIA Ha KPBILIIKE MEXaHU3M, KOTOPbI OTKPBIBAET 3aCJIOHKY M omyckaeT miams. [Ipu stom
IiaMsi OIyCKaroT B MapoBOE€ MPOCTPaHCTBO 3a 0,5 C, OCTABJIAIOT B CAMOM HHYKHEM IOJOXKEHUH | ¢ u
MOJIHUMAIOT B BEpXHEe MOJOXKEHHE. 3a TeMIepaTypy BCHBIIIKA KaKJOTO OMpPEIeTICHHUs MPUHUMAIOT
MOKa3aHUe TEPMOMETPA B MOMEHT YETKOTO MOSIBICHUS MEPBOTO (CHHEro Ui He(hTENPOIyKTOB) IUIAMEHH
HaJ TIOBEPXHOCTHIO MPOJYKTa BHYTpHU Ipubopa. [Ipu mosBieHnH HESICHON BCHBIIIKA OHA JOJKHA OBITH
[IO/IBEpKEHA TOCIEIyIOIed BCHBIIIKE NP MOBbIIeHUH TeMmieparypbl Ha | win 2C. Eciu npu stom
BCIIBIIIIKA HE TPOU30MAET, UCTIBITAHUE MTOBTOPSIOT BHOBb.

O0padoTka pe3y1bTaTOB

[TonpaBka Ha GapomeTpuyecKkoe JaBieHHE. 3aluchiBaeTcs OapomeTpuyeckoe napieHue. C MoMOIIbI0
tabymnbl ['OCT 6356-75 onpenensiercs MonpaBKa Ha 0apOMETPUUIECKOE TaBIICHHE.

Jlomyckaemble pPAacXOKICHUS MEXKIY MNapauIeIbHBIMU OMPEICICHUsIMA HE JOJKHBI IPEBHIIIATH
3HaueHui, ykazaHHbix B [OCT 6356-75.

3a TeMmmeparypy BCIBIIIKH MPOAYKTa MPUHUMAIOT cpeAaHee apupMETHYecKoe He MeHee JABYX
napajuieNIbHBIX OTpEeACTICHUH TPU HUCIbITaHUKU HedTenpoaykToB. [lomydeHHOE 3HAYEHUE TEMIIEPATypHI
BCIIBIIIIKH OKPYTJISIOT /10 IIETIOT0 YUCIA.

JIABOPATOPHAS PABOTA No2
OmnpeaeneHue TeMnepaTypbl BCNbIIKU B OTKpbITOM THIIe OI'OCT 4333-87
CymHocTh MeTOJla 3aK/IIoYaeTcs B HarpeBaHUM NpoObl HePTENpoayKTa B OTKPHITOM THUIJIE C
YCTaHOBJIEHHOW CKOPOCTBIO JIO T€X IMOp, MOKa HE MPOU30MIET BCIBIIIKA NAapOB (TeMIepaTypa BCIBIIIKH)
He(TENPOaYKTa HaJ €ro IMOBEPXHOCTbIO OT 3aKUraTeIbHOIO YCTPOMCTBA M IOKa HpU JalibHEeHIIem
HarpeBaHWM  HE  TPOM3OWIET  3aropaHue  NpPoAyKTa  (TemMmeparypa  BOCIUIAMEHEHHs)  C
MIPOAOIKUTEILHOCTHIO TOPEHHSI HE MEHEe 5 CeKyHI.

YuyeOHO-MaTepHuaibHOE OfecrievyeHne
1. Ilpubopsr u 06opynosanue cornacuo ['OCT.
- YCTaHOBKa JJIs ONIpe/IeTICHUS TEMIIepaTypbl BCIBIIIKU B OTKphITOM TuUrie (TBO)
- TEPMOMETD;
- CEKyHJIOMEp.
2. IIpoGsI Toproyero.
- Mpo6a AU3eTbHOTO TOIIINBA;
- mpo0a MOTOPHOTO Macla
- Mpo6a TPAaHCMUCCHOHHOTO Maca.
3. KypHautsl 17151 oTIpeieNIeHus] TEMTIEpaTyPhl BCITBIIIKH HCITBITHIBAEMBIX MaTePHAJIOB.
4. ['OCT 4333-87. Metoabl onpeeneHuss TEMIIEPAaTyp BCIBIIIKA U BOCIUIAMEHEHUS B OTKPHITOM
TUTJIE.
IToaroroBka o0pa3ua K HCHBITAHUIO
HcnbiTyemblii  oOpaszen; NpoOAyKTa TMepel HCHBITAHWEM NepEeMEIIUBAlOT B TEUEHHE 5 MUHYT
BCTPSIXMBAHHUEM B CKJISTHKE, 3aIIOJITHEHHON He OoJjiee ueM Ha 2/3 ee BMECTUMOCTH.
VcnbIThIBaeMBbIii HEPTETIPOIYKT, COACPKAIIUI BOLY, CyIIAaT BCTPSIXUBAHUEM C OJHUM U3 OCYIIAIOIIUX
peareHTOB NMpY KOMHATHOW TemrmepaType. [Ipu HeoOXoauMocTH (B ciiydae cojepskaHusi BOOpa3ile BOJIbI)
JIOIyCKAeTCsl HeMPOAOJDKUTENbHBINA HarpeB o0paslia, HO He BBIIIE TeMIleparypsl, Kotopas Ha 17C Hipke
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npeﬂnonaraeMoﬁ TEMIICPATYPHhI BCIIBIIIKH.

IoaroroBka npudopa

[Tpubop ycTaHaBIUBaIOT HA POBHOM YCTOWYMBOM CTOJIE B TAKOM MECTE, Iie HET 3aMETHOI'0 ABUXKEHUS
BO3/lyXa, U CBET HACTOJIbKO 3aTEMHEH, YTO BCIBIILIKA XOPOILIO BUAHA. [[jIsl 3a1MTHI OT IBUKEHUS BO3yXa
pubOp € TPEX CTOPOH OKPYXkArOT IKpaHOM. TUrenas MPOMBIBAIOT PACTBOPUTENIEM, BBICYIINBAIOT, yAAIISS
BCE CJIEJIbl PACTBOPUTENS M OXJIAXKIAIOT 0 TeMIepaTypbl He MeHee yeM Ha 17C Huxke npeanonaracMon
TeMIIepaTypbl BCIIBIILIKH.

HcnpiTyemblil NpOAYKT HAJMBAIOT B TUTEJIb 10 METKH, HE JONYCKas CMAYMBaHUs CTEHOK THUIJIS BbIIIE
yKa3aHHOM MeTKHU. Tureiab ycTaHaB/IMBAIOT B HarpeBaTelbHYIO BaHHY, BCTaBJIAIOT TEPMOMETP B CTPOrO
BEPTUKAJIHLHOM IOJIOKEHUH TaK, YTOOBI HWKHHUI KOHEI[ TEPMOMETPa HAXOJWICS HA PACCTOSHHUM 6 MM OT
IHA TUIJIA U 3aKUTaloT IJIaMs 3a@KUTaTelbHOIO YCTPOICTBA, peryaupys Iulams Tak, 4ToObl ¢opma ero
Obu1a OJM3KOM K Iapy JHaMeTpoM 3-4 MM.

IIpoBenenne uCNbITAHUS

HarpesarenpHyt0 BaHHY BKJIFOYAIOT M HATPEBAIOT MCIBITYEMBIH POAYKT B THIIIE. Korma Temmeparypa
npoOsl Oyzmer mpubnam3utTenbHo Ha 28C HIDKE MpeNrnoyiaraeMod TeMIEepaTypy BCHBIIIKH CKOPOCTh
HarpeBa perynmpyercs u3 pacuera 5-6 C B MuHyTy. McnipiTaHue Ha BCIBIIIKY MPOBOJISAT MPUTIOBBIIICHUN
TeMIeparypbl Ha Kaxplil 2C.

[Tpu 3TOM TUTaMS 32KUTATEIILHOTO YCTPOHCTBA IPOBOASAT HAJ] IICHTPOM THUIJISL B OJTHOM HAIPABJICHHUH B
TedyeHre 1 cexkyHAbl. 3a TeMIeparypy BCHBIIIKH KaXKJIOTO OIpeAeTeHUs MNPUHUMAIOT IIOKa3aHue
TEpPMOMETpPa B MOMEHT YETKOTO IOSBICHHS MEPBOro (CHHEro s HEPTEMpPOMYyKTOB) TUIAMEHU HaJl
YacTbI0 WJIM HAaJ BCEW MOBEPXHOCTHIO HCHBIThIBAEMOTo HedTenpoaykra. [Ipu MosBIECHUH HESCHOM
BCITBIIIIKM OHA JIOJDKHA OBIThH MOJBEP)KEHA IMOCIICIYIOIICH BCIBIIIKE PU TOBBIIICHUH TEMIICpaTypsl Ha 1
nmu 2C.

Jlst onpenenieHus: TeMIiepaTypbl BOCIUIAMEHEHUS TTPOI0JKAIOT HAarpeB MPOOBI CO CKOpOCThio 5 - 6 C B
MUHYTY. 1 MOBTOPSAIOT MCIIBITAHUS TIPU MOBBIIIEHUH TeMIIepaTypbl Ha Kaxbiii 2C.

3a TeMrieparypy BOCIUIAMEHEHUS NMPHHUMAIOT TEMIIEPATypy, IMOKAa3bIBAEMYI0 TEPMOMETPOM B TOT
MOMEHT, B KOTOPBII UCIIBITHIBAEMBI HEPTETPOIYKT MPHU MOJHECEHUH K HEMY TUIAMEHHU 3a)KUTaTEIbHOTO
MPHUCIIOCOOICHNS 3aT0PAETCs U IPOI0IDKAET TOPETh HE MeHee S C.

O0paboTka pe3y1bTaToB

ITonpaBka Ha GapoMeTpuyeckoe JaBieHue. 3anuceiBaeTcss OapomeTrpuueckoe AapieHue. C IOMOIIbIO
I'OCT 4333-87 onpenensieTcst mompaBka Ha 6apOMETPUIECKOE JTaBJICHUE.

JlonmyckaeMble PacXOKICHHS MEXIY MapajuleIbHbIMU ONpPEACICHUSIMU HE JIOJDKHBI IPEBBIIIATh
CHEAYIOIMX 3HAYECHUN:
TeMIiepaTtypa Benbky — SC;
TeMneparypa BocruiameHeHus - 8C.

3a Temreparypy BCHBIOIKK (BOCIDIAMEHEHHS) TPOIYKTa TPHHUMAIOT CpeaHee apu(METHUECKOe
3Ha4YeHHE He MEHee JIByX MapaslIeNIbHBbIX OIpeesIeHuil pu ucnblTaHuu HedTenpoaykToB [lomyueHHble
3HAYCHUsI TEMITEPATypP BCIBIIIKHA U BOCIUTAMEHEHHST OKPYTJIISIFOT JI0 T[EJIOTO YHCIa.

JIABOPATOPHAS PABOTA Ne3

HcnbiTaHue CTPOUTENBHBIX MATEPHUAJIOB HA BOCIVIAMEHAEMOCTD € IOMOLIBI0 YCTAHOBKHU
«BCM»

Ha3nayeHue yCTAaHOBKH.
VYcTaHOoBKa IpeHa3HAueHa JUIsl UCIBITAHUS CTPOUTEIBHBIX MAaTEPHAJIOB HAa BO3rOPAaeMOCTb C LIEJIBIO
oTpeIelICHUsT XapaKTEPUCTUKN BOCIIIIaMEHEHUs cTpouTtenbHbIX MatepuaioB o ['OCT 30402- 96.
DKCIUTyaTalus OCyIecTBISETCs TIPH TeMIepaType OKpyskaromiei cpepl ot 5 10 40°C, oTHOCHTeNbHOI
BIIAYXXHOCTH OKpyxatomeit cpenbl ot 30 1o 80% u atmochepHom nasiennu ot 84 1o 106 klla.
VYcTaHOBKAa COOTBETCTBYET TpEeOOBaHMAM KJIMMaTW4deckoro ucnomHeHus YXJI mig  kareropuu
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pasmemenus 4 mo 'OCT 16150-609.
[lutaHre ycTaHOBKM OT CETH NepeMeHHoro toka HampspkeHueM (200 10)B, wacrtoroitt(501)[ .
[Mpumept yciOBHOrO 00O3HAYCHHS YCTAHOBKH JIJISl MCIBITAHHUS CTPOUTEIILHBIX MaTCpHAOB Ha
BOCILUIAMEHSAEMOCTh: ycTaHOBKa « BCM».
IMoaroroBka u3aenus k padore.

1. PacnakoBaTh yCTaHOBKY.

2. PazMecTuTh yCTaHOBKY IO/ 30HTOM B MECTE€, 00ECIEUNBAIOLINM OTCYTCTBUE MEPEMEIICHUS
Bo3ayxa. CKOpPOCTh BO3AyXa B HEMTOCPEACTBEHHON OJIM30CTH YCTAaHOBKH HE JOJKHA MpeBbimaTh 0,2 M/c.
3. [ToacoeAMHUTH K IITYLEPY, PACIIONOXKEHHOMY Ha OOKOBOH CTOpPOHE YCTAaHOBKH, MCTOYHHUK

roprouero rasa (Ipormasx).
4. 3a3eMJIMTh KOPIYyC YCTaHOBKH.
5. BcraBuTh BUJIKY IUTAOIIETO IIHYPA B CETh IEPEMEHHOI0 TOKa ¢ HanpshkeHuem 220B.

6. [TomecTuth nepxkatenb oOpa3lia C JaTYMKOM TEIUIOBOIO IOTOKA M TOMECTHTh €€ B
Jepkarens oopasiia.
7. [TomecTuth aepkaTens oOpaslia ¢ JAaTYMKOM TEIUIOBOTO IOTOKA B YCTaHOBKY. JlaTdmk

TEIUIOBOTOITOTOKA IMOAKIIOYUTH K U3MEPUTEIBHOMY MPUOOPY U K CUCTEME BOJOCHAOKECHHUS.
8. Bkimtounth yctaHoBKy nipu niomouy Beikitouaresnss «CETby.

9. [TpoBecTu KanmuOpPOBKY YCTaHOBKM, OIPENEIMB JJIsl KaKJOTO YPOBHS TEIIOBOTO MOTOKA C
uHTEpBaNoM 5 KBT/M? COOTBETCTBYIOIIEE 3HAUCHUE TEMIIEPATYPBI, IPU TIOMOLIH PEryIATOPATEMIIEPATYPHI.

10. [Tocne mpoBeneHust KaTUOPOBKU YJAIUTh JepiKaTeilb o0pasiia, 3aMEHUB €ro Ha o0pasell-
UMUTATOP.

11. PesynbraThl M3MepeHWil clieayeT HaHECTH Ha TpadUK 3aBHCHMOCTH TOBEPXHOCTHOU

IUIOTHOCTU TEIUJIOBOTO MOTOKAa OT TemrepaTrypbl win B Tabmuiy. Ilo rpadguky wim mo tabnuie mnpu
MPOBEJICHUU pabOT yCTAaHABIMBATHL TEMIICPATYphl, OOCCIICYMBAIONINEC COOTBETCTBYIOIINE 3HAYCHHUS
TMOBEPXHOCTHOMU

IINIOTHOCTH TCIIJIOBOI'O ITOTOKA.

12. CoznaBaemasi CHUCTEMOM HarpeBa IUIOTHOCTh JIyYMCTOIO IOTOKa, COCTaBJSIOLIas Mpu
TnepBoHavanbHON TapupoBke 30 KBT/M?, IOIKHA peryjispHO KOHTPOJHPOBATHCSA JATUYMKOM TEMIOBOTO
MOTOKA.

13. OtkpsITh ra3. [Ipn nmomomuy BEHTWIIS MOAATh I'a3 BO BCIOMOIATEIbHYIO TOPEIKY, 3aK€4b

ra3 ¥ yCTaHOBUTH JUIMHY IUIAMEHH OKOJIO 15MM.
14. Ycranosuts Ha potameTpe «I"A3» pacxon raza B npenenax 19-20 mi/muH. 3axedsb ras.
15. Brrounts kommpeccop BeikimodareneM «BO3J1YX» pacxox Bo3ayxa B npeaenax 160-180
MJI/MUH.

IIpoBenenne ucnbITaHusA
HarpeBaTenpHbIi TprOOpP BKITIOYAIOT U HArPEBAIOT HCIBITYEMbIH 00pa3el] TBEpAOTo TOPI0YEro
Marepuana.
Yepes perynsipHbIe HHTEpBaJIbl BpeMeHHN Ha paccTosHuu 10 MM Ha 0Opasert BO3eHCTBYETIIOIBIKHBIN
Gbaxen niIaMeHu.
B MOMEHT BO3HUKHOBEHHS yCTOHYMBOTO IJIAMEHHOTO TOPEHUS 00pa3a MPONCXOAUT PETHUCTPALIHS
BPEMEHU.
O0paboTka pe3yabTaTOB.
C y4eToMm TapupOBKH TETJIOBOTO IIOTOKA IO TEMIEpaType YCTAHOBKU ONPEIEIECHHS BOCIUIAMEHIEMOCTH
CTPOUTEIbHBIX MATEPHATIOB U BPEMEHU Havaja INIAMEHHOI'O TOPEHUSONIPECTISIIOTCS XapaKTePUCTUKU
BOCIUTAMEHSEMOCTH Pa3IMYHbBIX BEIIECTB.

JIABOPATOPHAS PABOTA Ne4

OmnpenesieHne rpynnbl TPYAHOTOPIOYMX U TOPIOYHMX MATEPHAJIOB ¢ MOMOIIBIOYCTAHOBKU «OTM»
HasznaveHnue usaesns.
YcraHOBKa ONpENeNIeHNs TPYAHOTOPHOYMX MATEPUAIOB IIPEIHA3HAUYCHA IS ONIPEAEIICHUS TPYIIIIbI
TPYAHOTOPIOYHX M TOPIOYUX TBEPABIX HEMETATHYCCKUX BEIICCTB M MAaTEPUATIOB B BO3AYIITHOM Cpejie.
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VYcraHoBka cooTBETCTBYET TpeOoBaHus ucroiaHeHus: Y XJI kareropuu pazmemnienus 4 nmo 'OCT
15150-69.
[Tpumep YCIIOBHOTO O0O3HAYEeHHs YCTAHOBKH OMNpEACTCHHUS TPYIHOTOPIOYUX
MarepuaioB: Y craHoBka «OTM»

[MoaroroBka u3gesans k padore.

. PacnakoBaTh yCTaHOBKY.
. IloMecTuTh yCTaHOBKY IO/ BBITSYKHON BEHTWISALIUEH.

3. YCTaHOBUTh  TEPMOIIEKTPHUUECKUI TpeodOpazoBaTeib B 30HT TaK, 4TOOBI
TEPMOYYBCTBUTEIIBHBIA 2JIEMEHT HAXOAMJICS B LIEHTPE MOIEPEYHOr0 CEUEHUs 30HTa M Ha paccTossHuu 15
MM OT €70 BEPXHEU KPOMKHU.

. [lonkirounTh TEPMOIIPEOOPA30BATEND K IOTCHIIUOMETPY.
. [TogKII0YNTE K TOTEHIIMOMETPY 3aIIUTHOE 3a3EMJICHHE.

6. CoeanHuTh TpyOKaMH, CTOUKHUMH K BO3JICHCTBUIO Ta3a, TOPEIKY ¢ OAJUIOHOM WJIM C JIMHUEH
npupoaHoro rasa. Ilpu ucnosb30BaHMM MPUPOIHOTO Taza (MeTaHa) OTBEpPCTHE B (OPCYHKE TOpEIKU
HeoOxoaumMo yBenuuuTh 10 (1,25+0,10) mm.

. BBUIOKUTH BHYTPEHHIOIO ITOBEPXHOCTh KaMepbl Tpems ciiossMu Goibsru Tommmuaoi 0,08-0,1Mm.
. O6pasupl nepea ucnbiTaHueM KOHTUIMOHUPYIOT 1o 'OCT 12423-66.

JlomyckaeTcsi KOHAUIMOHUPOBAHUE OOPa3I[OB B COOTBETCTBHH C TPEOOBAHUSMHU TEXHUYECKUX YCIOBHUI
Ha MaTepual.

Iopsinok padoTsl.

. 3aKpETUTh B JIepKaTeNsIX UCIBITYEMbI 00pasel.

2. HpOBepI/ITb IIpH IIOMOIIIKU 11a0JI0HA MOJIOKEHUE 3aKpPCIICHHOI'O 06pasua OTHOCHTCIIBHO €TI0
BepTHKaHLHOﬁ OCH. HOBerHOCTL 06pasua AO0JI’KHAa KaCaTbCA BCCX YIIOPOB ma0JIoHa.

. BKIIFOUMTH NOTEHIIMOMETP.
. OTKUHYTH KaMepy M0 ynopa.
. OTKpBIB, KpaH, 3a)Ke4b ra3 U BEPHYTh KaMePy U 30HT B BEPTUKAIBHOE MOJIOKEHHUE.

6. [Tpy momomuM BEHTWIS TOPEIKH YCTAaHOBUTh TaKOW pacxo] Tras3a, 4ToObl TemIeparypa,
peructpupyemas TEPMOAIEKTpUUYECKUM TMpeoOpa3oBareneM B TeueHue 180 cekyHI, ycTaHOBWJIAch Ha
ypogHe (200+5) C.

. OTBecTHU B CTOPOHY 30HT, BBECTU B KaMCpy 06p21361_[ 1 BO3BPATUTH 30HT B UCXOAHOC ITOJIOKCHUC.

OO6miee BpeMs, 3aTpauyuBaeMoe Ha MOBOPOT 30HTA, BBOJ 0Opasiia M BO3BpAIlEHHE 30HTA, HE JOJDKHO
IIPEBBIIIATH 5 C.

. Bkirounts cexyHaomep.

. Uepes (300+6) cexyH/1 mociie BBOAa 0Opasiia 3aKphITh KpaH, MPEKPATUTE T0/1auy T'a3a B TOPEIIKY.
10.
11.
12.

Brinepkats 00paser B kamepe /10 YCTaHOBJICHUS HAaYaJIbHOW (KOMHATHOM ) TeMIIEpaTyphI.
N3Bneus oOpasenr U3 KamMepsbl.
BBIKITIOUHTHE MOTEHIUOMETD.

O0paboTka pe3yabTaToB.
1.I1pu moMoIy U3MEpUTENS TEMIIEPATYPhI ONPEIEIISAIOT:

MaxkcruManbHOE IPUPALEHUE TEMIIEPATYPBI AT max = ;

o BpCMH JOCTHKEHHUS MaKCUMaJIbHOM TEMIICPATYPhbL Ta3006pa3HLIX IMPOAYKTOB I'OpCHUA.

[ToTepro Maccer 0Opasiia onpenenstor mo hopmyre:

M,-M
AM =—5—-100%

My
rie: My - uexommas macca oOpa3a, T;
&

- Macca 00pasikl MOCIe UCIIBITAaHUs, T.
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ITo BenuunHe ATmax= u AM MaTepHabl KIacCH(PUIMPYIOT Ha:
- 0.,

TpyaHoroprouue - ATmax < 600c, AM < 60%:

Toproune - AT gy = 00°C | AM > 60%

I'oprourie MaTeprabl 110 BETUIUHE Umax o7 noapasnensrorcs Ha:

TpynHOBOCIIIAMEHSIEMBIE - Tmax = 240

Cpenneii BOCILIAMEHSIEMOCTH — Tmax::  or30c mo 240c¢ ;

JlerkoBocmniaMeHsIEMBIE - Tmax < 30 .

JIABOPATOPHAS PABOTA Ne5
OnpenesieHne orue3aMTHON 3(PPEKTUBHOCTH NOKPHITHIA U MPONUTOK € MOMOIILIOYCTAHOBKHU
«Kepamnueckas Tpyoa».

Ha3HauyeHnue u3aeaus.

YuudunuposanHas ycranoBka «Kepamuueckas TpyOa» mpenHazHaueHa JUIsl ONpeeeHUs
orrezamuTHOH 3¢ dexrnBHOCTH MOKPHITHIA K TporuTok [[OCT P 53292-2009 (I'OCT 16363-76) u nnst
oTpeieNICHUs TPYIIIbI TPYAHOTOPIOYMX U TOPIOYUX TBEPAbIX HEMETAIUTMUECKHUX BEIIECTB U MAaTEPHAIIOB B
Bo3aymHo# cpene (FOCT 12.1.044-89).

[ToaroroBka ycTaHOBKU K paboTe, MOPsI0K pabOTHI U OLIEHKA PE3YIbTAaTOB JOKHBICOOTBETCTBOBATD
I'OCT P 53292-2009 u 'OCT 12.1.044-89.

OO0pa3ibl IpeBEeCHHBI C OTHE3AIUTHBIMU OKPHITUSIMHU MIEPE]l HCTIBITAHUEM TEPMOCTATUPYIOTCS B
cynmapHOM mKady npu Temmepatype 55°C.

Iopsinok padoTsl.

[lepen ncnpiTaHreM 00pa3ibl B3BEMIUBAIOT M OKPYTISIOT 10 0,1 1. MicribITaHus MPOBOAST HE MEHEeUEM
Ha 10 o6pasuax. Kepamuueckuit kopoO nepeBOAUTCS B TOPU3OHTAIBHOE MOJIOKEHNE U 3a)KUTaeTCsl ra30Bast
ropeska ¢ BBICOTOM miameHu oT 15 1o 25 cm. Tlocrne aToro kepamudeckuii KOpoOBO3BpaIaeTcs B
BEPTUKAJILHOE MOJIOKEHHUE, IEPEBOIUTCS 30HT B pabouee MoJI0KEeHUE Hajl KOpOOOM U peryaupyercs
pacxoJ raza Tak, YTo0bI TeMIepaTypa, perucTpupyeMasi TEPMOAIIEKTPHUECKUM IpeodpazoBaTesieM, B
TedeHuu 5 MuHYT 6bina pasua 200 * 5 °C. -

30HT OTBOJIAT, UCTIBITHIBAEMbI 00pasell, 3aKperyICHHbIH B AepikaTelie, OMyCKaloT B KepaMHUYECKHI
KOpoO, OJTHOBPEMEHHO BKITIOYAIOT CEKYHIOMEP 1 BO3BPAIIAIOT 30HT B UCXOTHOE TIOJIOKEHHUE.

Oo0paszern nepxat B INIaMEHH FOPENIKU B TeUeHHe 2 MUHYT. Pacxo ra3a B TeueHUe UCIIBITaHHSIOJIKEH
OBITH TOCTOSTHHBIM. Uepe3 2 MHHYTHI 1T0/1avy Ta3a B TOPEIIKY MPeKpaliarT, 00pasell OCTaBIISIOT B IprbOope
U1l OCTBIBAHUSI.

Oo0paboTka pe3ybTATOB.
ITorepro Macchl ucnpITaHHOTO 00pasua Pi, % onpexnenstot no popmyse

P _(mai;- m2i)100
li
r7e Mij- Macca oOpasiia 10 UCTIBITaHuUS, T;
Mai- Macca oOpasiia mocJie UCIIBITaHMs, Ti— HOMep o0Opasiia.

[To pe3ynpTaTam UCTIBITAHUS YCTAHABIMBAIOT TPYIITY OTHE3amUTHOU 3 dekTuBHOCTH 0Opasna. [Ipu
notepe Macchl He 6onee 9% ycranasnuBaercs | rpynmna orHe3amuTHo# 3¢ dexkruBrocTu. [Ipu norepe
Macchl 6osee 9% Ho He Oonee 25% ycTaHaBiIMBaeTcs 2 rpyIina orHe3auTHoN 3¢ dexktuBHocTH. [IpH
norepe Macchl 0osee 25% nprUMeHsIeMblil COCTaB He SBISETCS OTHE3AIIUTHBIM.

JIABOPATOPHAS PABOTA Ne6
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OnpenesieHHe KPATHOCTH M YCTOMYHMBOCTH MEHbI CPeTHEil KPATHOCTH B JIa00PaTOPHBIX
yciaoBusx ('OCT P 50588-93).

IToaroroBka ycTaHOBKH K padore.

1 HagnexxHo ykpenuTh maHenb yrnpaBieHHs Ha BEPTUKAIBHON OMOpe, yUUThIBas,
YTO BeC B pabOYeM COCTOSIHMU COCTaBIsieT okoso 10 Kr.
3aKkpbITh KJIallaH M0Ja4yy BO3/1yXa.

3. K mTyuepy moaBecTd BO3IyX OT HCTOYHHMKA OOECIEUMBAIOIIErO pabouee
nasnenue He Hwke 0,6 MIla. Ha Becbl ycTaHOBUTH €MKOCTh COOpa IMEHBI , J1a00paTOPHBIN IeHEPATOP TIEHBI
CpeAHel KpaTHOCTH 3aKpeNUTh Ha INTAHI'e CTOMKU M YCTAaHOBHUTH HAJl €MKOCTBIO Ui cOopa

neHsl. [Ipu nmomomu TpyOKH COEAMHHUTH MEHOTeHEepaTop ¢ MIApoBbIM KpaHoM. Ha mitynep emkoctu s
cOopa neHbl HaJIeTh LIIaHT, KOTOPbIA BBOAUTCS B MEPHYIO EMKOCTb.

4, [IpurotoButh paboumii pacTBOpP MEeHOOOpa3oBarelii B COOTBETCTBUU C
TEXHUYCCKUMHU YCIIOBUSAMU Ha I/ICHI)ITyeMBIf/'I HeHOO6pa30BaTeJH).

5. OTkpeITh KJamaH cOpoca BO3AyXa, COCIWHUB BO3AYLIHYIO MarucTpalib C
aTMochepoit.

6. CHATh €MKOCTbB JIJISi pacTBOpa IMEHOOOpa3oBarTessl ¢ MaHed W 3aJMTh B HEe
IIPUTOTOBIEHHBIH PACTBOP B KOJHYECTBE 2 M-,

7. YcTaHOBUTH €MKOCTh Ha TaHelb, MOBEPHYB [0 yIOpa PydYKy Ha KpBIIIKE,

yOeIUThCS 0 HA/ICKHOM 3aKPETJICHUH €MKOCTH Ha TTaHETIH.

3akphITh KJIanlaH cOpoca BO3ayxa.

3aKpbITh IIAPOBOM KpaH.

ITonaTh Ha maHenp ynpaBieHHs depes WTyLep Bo3ayx ¢ nasieHue 0,6 MITa.

11. Kiamanom monaum Bo3ayxa yCTaHOBUTh Ha MaHOMETpe pabodee JaBiCHUE B
eMKOCTH Il pacTBopa rneHoobOpazoparens B npenenax 0,6+0,01 Mlla, unu pexomennoBanHoe B TY Ha
UCIBITHIBAEMBIN IEHOOOPA30BaATENb.

12. 3aMoMHUTh CUCTEMY TPYOOIIPOBOJOB MaHENM YIpaBJIEHUS 10 TeHepaTtopa
IIEHBI, OTKPHIB HIaPOBOM KpaH.

IIpu BBIABIIEHUH NEHBI HA CETKAX IIEHOIEHEPAaTOpa IIApOBON KpaH 3aKpbITh.
BHyTpeHHI010 TOBEPXHOCTH /7151 cOOpa MEHbl CMOYUTH BOJIOM.

IMopsinok padoTsl.

VYcranoButh (IpoBEpUTH) pabodee JaBJICHUE HA MAHOMETPE TAaHEIH YIPaBICHHUS.
OTKpBITH IIAPOBOIA KPaH M HAMOJIHUTH EMKOCTb IS COOpa MEHbI TEeHOI.

3. Ilocne 3anonHeHMs €MKOCTH A cOOpa MEHOM IIapoBOM KpaH 3aKpBITh U,
MPUHEOOXOAUMOCTH, 3aUKCUPOBATH BEC COOPAHHOM MEHBI.
4. [Tocne mpoBeaeHMs UCTIBITAHUS 3aKPBIThH KJlalaH Mo1ayy BO3/1yXa U COETUHUTD

BO3YIIHYIOCUCTEMY YCTaHOBKHU ¢ aTMOc(hepoii, OTKpBIB KJarmaH copoca Bo3ayXa.
Oo0pabdoTka pe3ybTATOB.

O06paboTky pe3ynbraroB npoBoauts o 'OCT P 50588 — 93.

JlonyckaeTcsi MPOBOJAUTH OIPEICIICHUE KPATHOCTH TIIEHBI CICAYIONMM O00pa30M: YYHTHIBAs, 4YTO
IUIOTHOCTh pacTBOpa IMEHOOOpa3oBaTenss OM3Ka K EIAWHHUIC, KPAaTHOCTh IEHBI BBICYMTHIBAETCS TI0
dbopmyre:

K=V/m,
rae V — o0beM coOpaHHOM TIEHBI B e
M — HaYaJIbHBINA BEC COOPAHHOM TEHBI B KUJIOTpaMMaXx.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHbIX PABOT, PEOEPATOB
Bonpocsl kK KOJIOKBUYMY:

1. Kakue TeXHHYECKHE CPEICTBA BXOAT B COCTaB CUCTEMBI TIOYKapHOH
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curHaymzanuu (CIIC)?

2. Jlnis 9ero npeaHa3HavYeH MOKapHbI IPUEMHO-KOHTPOIBHBINA TIPUOOP
(TITIKID)?

3. laiite onpexaeneHue nuieida CUrHaIH3aIHH.

4, Kakwue cpeacTBa OMOBEIMICHUS MOTYT noAktouaThes Kk [TKTI?

5. Uro sBnsieTcst anpecoM moxkapa B 6e3anapecubix CIIC?

6. Urto sBnsieTcs agpecom noxapa B agpecHbix CIIC?

7. Kakoii cioco0 nepenaun HHGOPMALIUU MEX/TY MOKapPHBIM U3BEIIATEIIEM U
[IKII na3biBaeTcst IOPOrOBLIM?

8. Kaxkoii cioco0 nepenaun HHGOPMALIUU MEXKTy TTOKAPHBIM H3BEIIATENIEM U
[TKII na3piBaeTcst aHAIOTOBBIM?

9. Yro sBnsieTcss ocHOBHBIMU XapakTepuctukamu [TKIIT?

10. Kakotii curnan ¢popmupyert ITIKII npu cpabaTbiBaHHH 0THOTO
ABTOMATHUYECKOTO U3BEIIATENsI B OJIHOMIOPOTOBOM ILieii(he CUrHATU3aIH?
11.Kaxkoii curnan popmupyet IIKII npu cpabarsiBanuu BTOpOro
aBTOMATHUYECKOT0 U3BEIATENsI B OJJHOTIOPOTOBOM Ijieiide curHanuzanun?
12.Kaxkoii curnan popmupyet IIKII npu cpabarbiBanuu 0JHOTO
aBTOMaTHYECKOI'0 U3BEIATElIs B IBYXIIOPOrOBOM IIIei(e curnannzanuu?
13.Kaxkoii curnan popmupyer IIKII npu cpabarbiBanuu BTOporo
ABTOMATHUYECKOTO U3BEIIATENS B IBYXITOPOTOBOM IIeiie CUrHan3aIuu?
14.Kakoii curnan gopmupyet IIKII npu cpaGaTbiBaHHM OJTHOTO PyYHOTO
U3BeLIaTeNs B IBYXIIOPOrOBOM HuIeiide curnanuzanun’?

15. Kakyto yHKIHIO BBINOJIHSAET OKOHEYHOE YCTPOUCTBO B HeaapecHbIX AYIIC?
16.11o xakum napamerpam kiaccupunupyrores [ITKIT U TIITY?

17.Yto takoe nunpopmaruHocts [TTIKII?

18.Yto Takoe nnpopmannonHas emxocts [TTTKIT?

19. Kakum 00pa3oM OCyIIECTBISAETCS KOHTPOJIb PaOOTOCIIOCOOHOCTH IIjIei(a CUTHATM3AIUY B
neanapecHsix [IKII ¢ panguansabiM THIOM HIIekda curHATH3aun?

20.B uem otnmume aapecHeix CIIC ot anpecHo-ananoroseix CIIC?

21.Kakyto 30Hy KOHTPOJISI JOMYyCKAaeTCsl 000pyA0BaTh OJTHUM O€3aIpECHBIM
nuIepoM CUTHATU3AIIHN?

22.T1pu cpabaThiBaHUU KaKOTO MUHIMAJIHHOTO KOJIMYECTBA ABTOMATHIECKUX

MOKapHBIX M3BEIATENIEH OCYIIECTBIISIETCS] aBTOMAaTUYECKOE YIIPABIICHUE

YCTAaHOBKOU MOXKapOTYIIECHUS?
9. MIEPEYEHbD BOITPOCOB K DK3AMEHY
1. Ha3oBuTe ycnoBus /Ui BOSHUKHOBEHHS TOPEHMS.

2. IlepeuncnuTe OCHOBHBIMH (DAKTOPHI BOSHUKHOBEHHST PEAKIIUU MEX/TY TOPIOYHM BEIIECTBOM U
OKHUCIIUTCIIEM.

3. HazoBuTe OCHOBHBIE YCIIOBHS BBIHYKIACHHOTO 3)KUTaHUSL.

4.T oprouee BEIIECTBO.

5.HazoBuTe TpH rpymibl FTOPIOYECTH BEIIECTBA WM MaTepraa.
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6. OxucauTeny.

7.VIcTOYHUKH BOCIITIaMEHEHUSI (3a)KUTaHNsA).

8.IlonHOe 1 HenmoJIHOE TOPEHUE.

9.Pacxon Bo3ayxa IpH rOPEHUU.

10. OOBeM NpOAYKTOB CrOpAHUSI.

11. Bwuapl U peKUMBI TOPEHUSI.

12. PacnpoctpaHeHne 30HbI XUMHYECKON PEaKIInu.

13. T'omoreHHO€ M T€TEepOTCHHOE TOPCHHE.

14. KuneTnueckue napaMeTpsl IpoLecca TOPEHMsL.

15. TazoamHamMuuecKue mapaMeTpbl pesKuMa ropeHHs..

16. Craauu mporecca ropeHusl.

17. Tennora ropeHus.

18. Temmeparypa ropeHusi.

19. Bocmnamenenue.Temnepatypa BOCIIAMEHEHHSI.

20. MeTosI onpeieICHHs TEMIIEPATYPhl BOCTUIAMEHEHUS.

21. CamoBocCIIIaMEHEHHE.

22. YcIlioBus, BIUSIONIME HA TEMIIEPATYPY CaMOBOCIUIAMEHCHHSI.
23. Bcrblka U BOCITIAMCHEHHSI KHUJIKOCTEH.

24. KoHIEHTpaIlMOHHBIE MTPe/iesIbl BOCIUIAMEHEHHUS T'a30BBIX CMECEH.
25. TemmnepaTypHbIE IpeIEIbl BOCITIAMEHEHUSI.

10. CAMOCTOSATEJIBHASA PABOTA OBYUAIOLIUXCHA
Conepxanue, TpeOOBaHUS, YCIOBUS U MOPSAJOK OPraHU3aIMKM CaMOCTOSATENbHON paboThl 00yUYaroIUXCsl
c yueroM ¢opMbl 0OydeHHs ompeaensitorcs B cooTBeTcTBUU ¢ «[lomokeHnem 00 opraHuzanuu

CaMOCTOSITENILHON paboThl 00y4YarOIIUXCs», YTBEPKICHHBIM Y4eHbIM coBeToM Y'Y (mporokos Ne8/268 ot
26.03.2019r.).

®opma 00yueHus OUYHO-320YHast
Ha3BaHnue pa3jesnos Buj camocrosite1bHOM padoThI Oobem dopma
u TeM (npopabomka yuedonozo mamepuana, B yacax KOHTPOJIst
peuienue 3adau, peghepam, 00k1ao, (nposepxa
KOHMPONbHAaA padoma, n0020moeKa K peutenus
coaue 3auema, IK3amena u op.) 3aoau,
pecepama u
op.)
Tewma 1. ®duzuxo- 14 TECTUPOBAHUE,
XUMHUYECKHE e [IpopaboTka yueOHOTO MaTepHana c YCTHBIH O1poc
OCHOBBI TOPEHUSL. HCIIOJIB30BAHHUEM PECYPCOB yqe6H0- KOJIJIOKBUYM
TepMuHbI 1 METOIUYECKOTO 1 MHPOPMAITHOHHOTO
OTIpeieNIeHus obecreueHust TUCIUTUIAHEI;
e [JoAroToBka K TECTHPOBAHUIO; -
e TloaroTroBka K ciade 3aueTa
Tewma 2. YcnoBus 14 TECTUPOBAHUE,
BO3HUKHOBEHUS U e [IpopaboTka yaeOHOr0 MaTepuaa c YCTHBIN OmpoC
pa3BUTHS UCIIOJIb30BAaHUEM PECYPCOB YUEeOHO- KOJUIOKBUYM
IIPOLIECCOB METOJINYECKOT0 U THPOPMAITHOHHOTO
TOpPEHUS. BI/I,Z[BI o0ecrieyeHus JUCHUIIIINHBI,
TUTAMEHH.
e TloaroToBka K TECTUPOBAHHUIO; *
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IToaroToBka k ciade 3adera
Tema 3. Teopus 14 TECTUPOBAHUE,
rOpEHHs Ta30B. [IpopaboTka yueOHOrO MaTepuaia ¢ YCTHBII OIpOC
WCIIOJIb30BAaHUEM PECYPCOB yUEOHO- KOJUIOKBHYM
METOANYECKOI'O U I/IH(l)OpMaI_II/IOHHOl"O
o0ecrneueHUs TUCIUILINHEL
[ToaroroBka Kk TECTUPOBAHUIO; -
HO,Z[FOTOBKa K caa4e€ 3a4cTa
Tema 4. Teopus 14 TECTUPOBAHUE,
TOpeHus Hpopa60TKa yqe6H0r0 Marcpuaia C yCTHbIﬁ o1Ipoc
)KI/II[KOCTCfI. HCIIOJIb30BAHHUEM PECYPCOB yqe6Ho- KOJIJIOKBUYM
METOAMYECKOTO U UHPOPMAIIMOHHOTO
oOecrieueHus JUCHUITIIMHBI,
HO,Z[FOTOBKa K TCCTUPOBAHUILO; *
HO,Z[FOTOBKa K caade€ 3a4cTa
Tema 5. Teopus 14 TECTUPOBAHUE,
TOpEHUS TBEPABIX Hpopa60TKa yqe6H0r0 Marcpuraia C yCTHbIﬁ o1Ipoc
TOPIOYHX WCIIOJIb30BAaHUEM PECYPCOB yueOHO- KOJJIOKBHYM
MaTepHUaJIOB. MECTOAUYCCKOI'O U I/IH(l)OpMaIII/IOHHOFO
oOecrieueHus JUCHUITIINHBI,
HOZ[FOTOBK& K TECTUPOBAHUILO; *
HOZ[FOTOBK& K caa4e€ 3a4cTa
Tema 6.0cHOBHBIE 14 TECTUPOBAHUE,
TIOJIOKEHUSI TEOPUU [IpopaboTka yuebHOrO MaTepuania ¢ YCTHBIHN OTpocC
B3pbIBa. Tunel HCIIOJIb30BAHHUEM PECYPCOB Y‘ICGHO- KOJIJIOKBUYM
B3PBIBOB. METOAMYECKOTO U MUHPOPMAITUOHHOTO
dusnueckue u obecreyeHus JAUCHUIIIINHBI,
XUMHUYCCKUEC
B3pBIBEI. HOI[FOTOBK& K TCCTUPOBAHULO; *

IToaroroBka k ciade 3adera
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11. YYEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI

ALIIMOHHOE OB

0) [lporpammHoe oGecnieuenue:

MoitOduc CtanmapTHBII.
B) [IpodeccnonanbHbie 6a3bl JaHHBIX, THHOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:

1. DekTpOHHO-0M0JIHOTEYHbIE CHCTEMBI:




MHUHHCTEpPCTBO HAYKHU U BBICIIEro 0OpazoBanus PO @
OI'BOY BO YabsHOBCKHI TOCYAapCTBEHHBII YHUBEPCHTET opma
®-Pabouas mporpamMmma 1o AUCLUILIIHHE
a.  IPRbooks[DnekTpoHHbIil pecypc]: 35eKTpoHHO-OMONIHMOTeYHas cucremMa/ rpymma koMmanui At ITu Dp
Menua. - DnektpoH. gaH. - Caparos, [2022]. - Pexxum mpocryma: http://www.iprbookshop.ru.
b. FOPAUT[Onekrponnbiii  pecypc]:  anekTpoHHO-Oubnnoreunas —cucrema/ OO0  DnekTpoHHOE
m3narensctBo  FOPAUT. - DOnektpon. ngan. — Mocksa, [2022]. - Pexum pocryna:

https://www.biblio-online.ru.
KoHcyJabTaHT cTyaeHTa [DJIEKTPOHHBIH pecypc|: d3JeKTpoHHO-OmbOmmoreunas cucrema/ OO0
[Tonmutexpecypc. -  OnekTpoH. npaH. — Mocksa, [2022]. - Pexum  pocryna:
http://www.studentlibrary.ru/pages/catalogue.html.
d. Jlamb[DaekTpoHHBIH pecypc]: aaekTpoHHO-0nbaHoTeuHas cucrema/ OO0 DBC JlaHb. - DIEKTPOH. JaH. —
C.-TlerepOypr, [2022]. - Pexxum poctyma: https://e.lanbook.com.

e. Znanium.com [DJeKTpOHHBIA pecypc]: 3eKTpoHHO-OubmMoTeuHas cucrtema/ OOO 3HaHUyM. -
DsekTpoH. naH. — Mockaa, [2022]. - Peskum mocrtyma: http://znanium.com.

2. KouncyabrautIliroc[OnekTpoHHbI pecypc]: cpaBodHas mpaBoBas cuctema/ Kommanus «KoHCymbTaHT
[Tmroc». - Dnektpon. nad. - Mocksa: Koncynsrantl Intoc, [2022].

3. ba3a naHHBIX nepuoaMYecKHUX U3IaAHMI [DNEKTPOHHBIN pecypc]: anekTpoHHbIe xKypHanbs)/ OO0 UBUC.
— DnekTpoH. aaH. - MockBa, [2022]. - Pexxum moctyna: https://dlib.eastview.com/browse/udb/12.

o

4. HanuoHanbHas 3JeKTPOHHasi OMOaMoTeKa [DIIEKTPOHHBIN pecypc|: 3JeKTpoHHas OubIMoTeKa. -
DnekTpoH. 1aH. — Mockga, [2022]. - Pexxum mocrtyma: https:/H30.pd.
S. DiexkTpoHHasi Oubauoreka auccepraumii PI'B [DnekTpoHHBI pecypc]: JIeKTpoHHAs OMOIMOTEKa/

®I'BY PI'b. - Dnekrpon. nan. — Mocksa, [2022]. - Pexxum noctyna: https://dvs.rsl.ru.

6. ®enepanbHbie HHPOPMAIIMOHHO-00pa3oBaTeIbHbIE MOPTAJIbI:

Nndopmannonnas cucrema EnuHoe oKHO JocTyna K oOpa3oBarelbHBIM pecypcaM. Pexxum gocryma:

http://window.edu.ru.

®denepanbHblil nopTan Poccuiickoe oOpazoBanue. Pesxxum nocryma: http://www.edu.ru.

Oopa3oBarteiibHble pecypesl Yal'y:

DnexkTponnas oudanoreka Yal'V. Pexxum nocryma: http:/lib.ulsu.ru/MegaPro/Web.

Oo6pasoBarenbublii moptran Yul'V. Pesxxum qocrtyma: http://edu.ulsu.ru.

8. IlpodeccnonaibHbIe HHPOPMALMOHHBIE PeCyPChI:

8.1. [Dnextponnsiii pecype]. URL: http://fasie.ru — caiit ®onzaa coneiicTBUs pa3BUTHIO

8.2. [Dnexrponunsiii pecypc]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.

8.3. [Dnexrponnsrii pecype]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html

8.4. [Dnextponnsrii pecypc]. URL: http://www.mckinsey.com/business-functions/risk/ our-insights/mckinsey-
on-risk. - McKinsey on Risk. Issue 1, 2016.

8.5. [DnexTponHsii pecypc]. URL: http://www.pattern-cr.ru/.

8.6. [Dnexrponnsrii pecypc]. URL: https:/fpi.gov.ru — opurmanbHbiil caliT poHIa COACHCTBUS EPCIIEKTUBHBIX
HCCIEN0BaHUI

8.7.[Dnextponnsiii pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN Donx
«MneanbHast Ipe3eHTAIM /IS cTapTaray.

8.8.  [Dmextponmmiii  pecypc]. URL:  https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-
marketologov/.

8.9. [DnexTponnslit pecypc]. URL: https://www.rve.ru — opunmansHslil caiit ¢ponaa Poccuiickoii BeHUypHOU
KOMITAaHUH

8.7. [Omextponnsii pecypc]. URL: https://www.rvc.ru/eco/ - caiiT 0 HalMOHAJIBHOW TEXHOJIOTHYECKOM
WHHUIMATHBE U TEXHOJOTHUECKOM Pa3BUTHU

8.8.[@nextponnsiii pecypc]. URL: https://www.ted.com/talks/ charles_leadbeater_on_innovation?language=ru.
Yapnws Jlugobutep 00 MHHOBALIUSX.

8.9. [Dnextponnsiit pecypc]. URL: https://www.youtube.com/ channel/UCp0z-UFVKUBTKtVNBIgyX7A.
[Ton6opka Buzeo ¢ MexayHapoiHOTO hopyma « OTKPHITIE HHHOBAITHI.

8.10.[DnexTponnslit pecypc]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - JI)xo6c. Umnepus
coOnazna / ®unem / HD

8.11. bnor npo uaHOBanmu. Pexxum mocryma: http://helpinn. ru/luchshiy-film-pro-innovatsii.

8.12. Bce o nmuniensusx. Pexxum gocryma: https://prava.expert/litsenzii/chto-eto-takoe.html

o
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIIUIIJINHBbI:

Ayautopun JJis  TPOBEACHHS JIEKUMW, [ TMPOBEACHUS TEKYyIIEero KOHTPOJIS U
IIPOMEXYTOUYHON  aTTECTAllUM, CaMOCTOSATENbHBIX pabdoT, TpPYIIOBBIX U  HWHIUBUIYaJbHBIX
KOHCYJIbTaIlUM.

AyIUTOpHH YKOMIUJIEKTOBAHBI CHEHUATU3UPOBAHHON MeOeIbIo, Y4eOHOH TOCKOW. AYyIUTOpUU
JUIS TIPOBEACHMSI JIEKIM OOOpYyNOBaHBl MYJIbTUMEIUWHBIM OOOpYAOBAaHUEM Ui MPEJOCTaBICHUS
uHpopmanuu Oonpinoi aymutopuu. lloMemeHus A7 CaMOCTOSITENILHOM pa0OThl  OCHAIICHBI
KOMITBIOTEPHOU TEXHHUKOW C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» U obecrneueHuem
J0CTyna K DSJICKTPOHHOW HWH(PPOMAIMOHHO-00pa30BaTEIbHON Cpeae, SIEKTPOHHO-OMOIMOTEYHOU
cucreme.llepeyenb 000pyIOBaHUS,

HCIIOJIb3yeMOro B Y4eOHOM TPOIIeCCe, YKa3bIBACTCS B COOTBETCTBUU CO CBEJACHHUSIMHU O MaTCPHAIbHO-
TEXHHUYECKOM OOCCIICUCHNH M OCHAIIEHHOCTH 00pa30BaTe/IbHOIO MpOIecca, pa3MEIIEHHBIMUA Ha
odurmansaoM caiite Y'Y B pa3aene «CBeacHust 00 00pa3oBaTeIbHON OPraHU3AIHI.

13. CIEHMAJIBHBIE YCJIOBHUS AJ1S1 OBYYAIOLIUXCSA C OTPAHUYEHHBIMU
BO3MOKHOCTSAMMU 310POBbs

B ciyyae HeoOxoauMocTH, 00y4arOMIMMCS U3 YHCIa JIUL C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
310pOBbsl (IO 3asBJICHUIO OOYYArOIIETrocsi) MOTYT MpeiaraThCs OAHU U3 CIEAYIONIMX BapHAHTOB
BOCIIPUATHS HHPOPMAIIMHU C YIETOM MX HHIAMBUAYAIBHBIX IICUXO(PHU3MYECKUX 0COOCHHOCTEIH:

JUIS JIUI] C HapyUICHUSIMH 3pPEHHS: B TMEYaTHOW (opMe yBeNIWYeHHBIM MIPHUPTOM; B (Popme
3JIEKTPOHHOTO JIOKYMEHTa; B (popme aynuodaiina (mepeBoj; yueOHbIX MaTepUanoB B ayauodopmar); B
nedaTHOH Qopme Ha sA3bike bpaiinsd; WHAMBHIyaJdbHBIE KOHCYJNBTAllMM C MPHUBICUYCHUEM
TU(DIOCYPAONEPEBOUNKA; UHANBUIYAIbHbIE 3aJJaHNUS U KOHCYJIbTALINY;

IUIsL JIMI] C HapYIICHUsIMHU CllyXa: B MedatHou (opme; B (opme HJIeKTPOHHOTO TOKYMEHTA;
BUJEOMATEepHalIbl €  CyOTUTpaMHu;  MHIMBHIyalbHblE  KOHCYJbTAllMM C  IPHUBICYEHUEM
CYpZIOTIEpEeBOUMKA; MHANBUAYAIbHBIC 3a]JaHUsI M KOHCYJIbTAIINY;

JUIS JIUI] C HapyLIEHUSMHU OIOPHO-JIBUTATENILHOTO ammapara: B redatHoi ¢opme; B dopme
AJIEKTPOHHOTO JIOKYMEHTA; B (popme ayamnodaiina; HHIUBUAyaIbHBIC 331aHUsI M KOHCYJIHTAIINH.

B ciydae HE0OXOJMMOCTH HCIOIB30BAHUS B Y4€OHOM MPOIIECCe YaCTUYHO/UCKITIOUUTENBHO
JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJIO0TUi, opranu3aius padotsl II1C ¢ obyuarommmucs ¢ OB3
Y MHBAJIMJIaMU TIpelyCMaTPUBAETCS B AJIEKTPOHHONH MHPOPMALIMOHHO-00pa30BaTeNbHOM cpefie ¢
YYeTOM UXUHANBHIYATbHBIX ICHXO()U3UIECKIX OCOOEHHOCTEH.

Pazpabotunk 2~ “ EProcerf S /L DB o f iecar Zeer

noonucy, ODNHCHOCb QHO

25.04.22r.



