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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AuCIUIIHHBI
Lleap M3y4eHUS AMCIUILUIMHBI COCTOMT B OOccreueHHe (PyHIaMEHTaIbHOM
TIOITOTOBKH, ITO3BOJISIONICH Pa3BUTh HABBIKU 110 TIPABMIIBHOMY BBIOOPY M pacuéTy
TOPEHUS TOIUIMBA B PA3JIMYHBIX TEIUIOMOTPEOIAIONINX arperarax MPOMBIIUICHHON
TEIJIOOHEPTCTHKN U TCTUIOTEXHUKH.

1.2. 3agaun ocBOeHHUS TUCIHHUILIHHBI

N3ydeHne OCHOBHBIX BHJIOB MPOMBIILUICHHOTO TOIUJIMBA, €ro COCTaBa,
KJ1accu(pUKaIy ¥ MapKUPOBKH; U3YUCHUE METOJIUK COCTABICHUS MAaTEPHAIBHBIX U
TEIUIOBBIX 0aJIaHCOB MPOLIECCOB FTOPEHMUS; U3YUCHUE KUHETUKHU IIPOIlecca FTOPEHUs, B
TOM YHCJIE MPOLECCOB CMECeoOpa3oBaHMsl, BOCIUIAMEHECHHUS] M XHUMHYECKOIO
pearupoBaHus; U3y4YeHHE OCOOCHHOCTEH CHKUTaHUSl Pa3IMUHBIX BHJIOB TOIUIMBA U
YCTPOMCTB ISl UX pear3alini.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
HucrtumnHa «Coxuranue v TepMudeckas nepepadoTka TOITUBa» OTHOCUTCS
K JUCIMIUIMHAM d4acTh, (QopMUpYyeMOW Yy4YaCTHHUKaMH 0OOpa30BaTeIbHBIX
OTHOUIEHUH (IUCUUILTNHA TTO0 BBIOOPY) Os10Ka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCIHUIIJIMHE
[Tponecc n3yuenus: AUCHUILIMHBI «C)KUTaHUE U TEPMHUYECKas mepepadoTKa
TOIJIMBA) HaIpaByieH Ha (POPMUPOBAHUE CIETYIONIUX KOMIIETEHIINN:
I[IK-3 - CpoocobeH  TPOBOIWUTH  pacyeThl  DHEPTETHYECKOTO U
TEIUIOTEXHUYECKOT0 000PYI0BAHMS IO TUTTOBBIM METOUKAM

Pe3ynbTathl 00yueHHs1, XapaKTepU3yOIHue

Komnerenuus
¢popMHUPOBAHHOCTH KOMIIETEHIIUH

IT1K-3 3HaTh OCHOBHBIE BUbI IPOMBIIIIEHHOTO TOIUIMBA, €70
COCTaB U MAPKHUPOBKY, OCHOBHBIE TEPMOXUMHUYECKHUE
yYpaBHEHUSI IOJIHOTO U HEMOJIHOTO TOPEHUS, KHHETUKY
mpoiiecca TOpeHusi, 0COOEHHOCTH CKUTAHUSI PA3TUYHBIX
BUJIOB TOILJIMBA, METOJIbI TEPMUYECKOU MepepadOTKU
pa3IMYHBIX BUJIOB TOTUIMBA

YMETh COCTaBJIATh MaTepUATIbHBIN OaaHc mpoiecca
TOpPEHUs, COCTABJISIThH TETIOBOM OalaHC TOPEHUS,
IPOU3BOUTH BHIOOP M PACUET TOTUTHBOCIKUTAIOIIIAX
YCTPOMCTB, PaCCUYUTHIBATh COCTAB MPOAYKTOB HEIOJIHOIO
TOPEHUS

BJIaJIETh METOJIAMU TEOPETUYECKOTO (Pacu€THOr0) 1
AKCIIEPUMEHTAIBLHOTO ONPEEIICHUS TapAMETPOB
TOIIMBA U MPOIlecca FOPEHUs], HABbIKAMU BbIOOpA U
pacuéra TOIIMBONOTPEOIIAIOIINX YCTPONUCTB, HABBIKAMU
0€30MmacHOro 00CITyKUBaHUSI arperaToB, padOTAIOIINX HA
rase, )KUJKOM TOIUIMBE U YTOJbHOM MbUIN




4. OFBEM JJUCHUIIJIMHBI
«Coxurague Wu

O6mass  TPYJIOEMKOCTh
nepepaboTKa TOTUIMBAaY» COCTaBIIsIET 5 3.¢.

UCIUAIUINHBI

TCPMHUUCCKAA

Pacnpez:eneHHe TPYAOCMKOCTHU NUCHHUILINHEBI 110 BUJIAM 3aHATUN

ouHasi gopma o0yueHust

. Bcero | CemecTpsl
Buasl yueO6HOM paboThI HACOR 5
AyAUTOpPHBbIE 3aHATHSI (BCET0) o4 54
B ToMm uncre:
Jlexnun 18 18
[Tpaktrueckue 3ansatus (I13) 18 18
JlabopaTtopusbie pabotsl (JIP) 18 18
CamocrosiTeibHas padbora 90 90
KypcoBoii npoexkt + +
Yackel Ha KOHTPOJIb 36 36
Buibl npoMeXyTOYHOM aTTecTaluu - 9K3aMeH + +
OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 180 180
3a4.ejl. 3) 3)
04HO-3204Hasi popma o0yueHust
. Bcero | CemecTpbl
Buapl yueOHOM paboThI YACOB 5
AyauTOpHBbIE 3aHSITHS (BCEro) 48 48
B Tom uncre:
Jlexnnn 16 16
[TpakTnueckue 3auarus (113) 16 16
JlaGopatopusie pabotsl (JIP) 16 16
CamocrosiTesibHas padoTa 96 96
KypcoBoii npoexkt + +
Yacel Ha KOHTPOJIb 36 36
Buabpl npoMeXyTOYHOM aTTECTAlUM - YK3aMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJEeMHUYECKUE YaChl 180 180
3a4.e. 5 5
3a04Hast popma 00y4eHus
. Bcero | CemecTpbl
Buapl yueOHOM paboThI HACOB 5
AyAUTOpPHBbIE 3aHATHSI (BCET0) 10 10
B Tom uncrne:
Jlexun 4 4
[TpakTuueckue 3ausatus (113) 4 4




JlaGoparopubie pabotsl (JIP) 2 2

CamocrosiTesibHas padbora 161 161
KypcoBoii npoexkt + +
Yacel Ha KOHTPOJIb 9 9
Buibl poMeXyTOYHOM aTTecTaluu - 9K3aMeH + +
OO61mast Tpy10€MKOCTb:

aKaJIEMAYECKUAE YaChl 180 180
3a4.e]l. S 3)

5. COAEP KAHUE JUCIUAIIJIMHBI MOAYJIA)
5.1 Copnep:xkanue pa3aesioB JAUCHUIUIMHBI M paclpelejieHHe
TPYAOEMKOCTH 110 BUIaM 3aHATHIA
o4Has popma 00ydeHHsI

No IIpax | Jla0. Bcero
HanmenoBanue Tembl Conepxanue pasnena Jlekn P CPC ’
/11 3aH. 3aH. qac
1 |BBencHue B TUCIUILTHHY OCHOBHBIC TCHJICHIIUH Pa3BUTHUS

TOIIMBHOTO Gananca Poccun.
CoBpeMeHHOE COCTOSHHE I'a30BOT0
Oananca Poccun. OCHOBHBIE TOTPEOUTEH
ra3000pa3HOro, JKUAKOTO U TBEPIAOTO 1 - - 5 6
TOIIMBA. 3HAYCHHUE PALIMOHAIBHOTO
HCIOJIb30BAaHMS TOIUIMB U OCHOBHBIC ITyTH
€ro COBEPIICHCTBOBAHUL. 3a1auu Kypca 1
€ro CBSI3b CO CMEKXHBIMH JTUCIHIUINHAMHU

2 |Cxwuranue raza. OcHOBHBIE TpeOOBaHUS, IPEIBABISIEMbIE K
INazoropenoynsre ycTpoiicTBa  |[Ta30BBIM TOPEIKaM, UX KIACCH(UKAIHS 1
OCHOBHBIE XapaKTePUCTHKH.
[TpenmymecTBa, HEAOCTAaTKN U 00TaCTh
MIPUMEHEHHS OTJEIBHBIX KJIACCOB 2 2 6 7 17
ropenok. PekoMennaruu no BeIGopy u
MIPUMEHEHHIO Pa3JINYHbBIX TUIIOB
ra3oropenoyuHbIX YCTPOUCTB.
KoHcTpykuuu ropenox

3 |Cxxuranue raza. OCHOBEI Pacuér ncreyeHus CKMMaeMOro 1
pacuéra ra30ropeoIHBIX HEC)KMMAeMOTO Ta3a U3 OTBEPCTHH U COILIL.
YCTPOMCTB M KaMep CropaHus OCHOBBI pacuéTa MPSIMOTOYHBIX TyTHEBBIX
rasa ropenok. OCHOBHBIE BUIbI

3aKpY4MBAIOIIUX YCTPOMCTB (BO3AYILIHBIX
perucTpoB) U MeToIbl UX pacuéra. Pacuér
pacrmpeneneHus ra3oBbIX CTpyi B 2 2 - 8 12
BUXPEBBIX Topernkax. OCHOBHI pacuéra
HHKEKIIMOHHBIX TOpeNoK. Pacdyér [umiHEI
KHHETHYIECKOTo (hakena M TopesIoqHOro
TyHHes1. OnpeneneHne JUTHHEL

1 dy3noHHOTO (hakena u BEIOOD
rabapuToOB KamMep CropaHus

4  |Cxwranue xuakoro TommBa. | TpeGoBaHUS, IpeabIBIsSEMBIC K
DOpPCYHKH TS CKUTAHUS (dopcyHKaM, U UX KIACCHPUKAIIHS.
KHAKOTO TOIIIHBA [TpenmymecTBa, HEAOCTAaTKU U 001aCTh
TIPUMEHEHHS OT/SIBHBIX KIIaCCOB

2 2 - 7 11
(opcyHOK. OCHOBHBIE PEKOMEHIAINH T10
BBIOOPY THUIA GOPCYHOK ISl PA3IMIHBIX
OTHETEXHUUYECKUX arperaTos.
KoHcTpykimn GpopcyHOK
5 |Cxwuranue xxunkoro torumsa.  |[ToxazaTenn TOHUHBI pacIIBUIMBAHUS.
3aKOHOMEPHOCTH PACTIBUIMBAHMS | MeXaHH3M pacIbUINBAHHS )KUIKOCTH
1 MCTIapeHHs Kanelb xKuakoro  |dopcyrkamu. OcoGeHHOCTH
TOIUIMBA PacCHbUIMBAHHUS KUIKOCTH BO3LYXOM M 2 2 ) 8 12

napoM. OCHOBHBIE (PaKTOPHI, BIUSIIOIINE
Ha Ka4eCTBO PACIIbLIa MEXaHHYECKUMH
LEHTPOOCKHBIMH (POPCYHKAMH.
3aKOHOMEPHOCTHU UCIIAPEHHUS Karlellb




KHUIKOCTH B ToToke. OCHOBBI pacyéra
BPEMEHH UCTIApEHUSI U TPACKTOPHIt
JBIKEHMS Kallellb B KaMepax CrOpaHusl.
Wnrencudukanys mponeccoB CKUTaHUs
JKHIKOTO TOIIHBA

CrkuraHue XUJIKOTO TOILTUBA.

OcHoBBI pacyéra HOPCYHOK U
KaMep CrOpaHUs KUIKOTO
TOIINBA

Teopus MexaHHYECKOI IIEHTPOOEKHON
¢opcynku I'.H. AbGpamoBuya ais
HJCANBbHON )KUAKOCTH. Pacyér
MeXaHMYECKUX [EHTPOOEKHBIX (POpCYHOK
IUIS peasibHOH xuIkocTH. OcoOeHHOCTH
pacuéra MHEBMaTHIECKHX (POPCYHOK
BBICOKOTO ¥ HU3KOTO JIaBJICHUH.
Pexomenmanmu 1o BEIOOPY CeUSHUH
Ma3yTOIPOBOIOB, ITAPOTIPOBOIOB 1
BO3/IyXOBOJIOB K (hopcyHKam. OreHka
TeOMETPUIECKHX pPa3MepoB (hakena
PacHbUIEHHOTO XUIKOTO TOIUIHBA.
OmnpeneneHne pa3sMepoB KaMep CropaHus

14

Coxuranue TBépZ[OFO TOILIMBA.

CnoeBoii METOJT COKUTAHHS
TOIIJIMBA

Oc00EHHOCTH OpPraHU3alUy CI0EBOTO
Iporecca 1 OCHOBHBIE TEXHHYECKUE
CXEMBI €r0 OCYIIECTBICHHS.
ITpubnmxeHHast TEOpHs BEITOPAHUS U
rasuQuKarmy ciuos ToImBa.
OCOOCHHOCTH CKUTAaHUSI TBEPIOTO
TOIJIMBA B ICEBJOOKHIKEHHOM CJI0€

12

Coxuranue TBépZ[OFO TOILIMBA.

Coxuranue yroJibHOM NbLUTH

['opeHne TOIIMBHEBIX YaCTHI B YCIOBUSIX
meUIeyTONIbHOTO (hakena. ['openne

oM paKIuoOHHOTO (akena B
KHHETHYECKOH U TU(PYy3HOHHOH
obmactsax. OneHKa IIHHBI THUICYTOJIBHOTO
¢axena. Kimaccudukaryst mp1eyroabHbIX
ropesok. OCHOBHBIC PEKOMEHIALMH IS
MIPOEKTHPOBAHUSI IIBUICYTOJIBHBIX TOPEIOK.
[TyTn nHTEHCUUKAINY TOPEHHS TBEPIOTO
TOIUINBA

19

Bormpocsr Tepmuyeckoit
nepepaboTKH TOTUTUB

MexaHu3M ¥ KHHETUKA B3aUMOJIeICTBUS
yIiIepoja ¢ yrIIeKUCIOTOH U BOASHBIM
nmapom. JluHamMuka ra3000pa3oBaHus B
cioe TBEPAOTO TOIIMBA Ha BO3AYIIHOM,
N1apoBOM, APOBO3YIIHOM U
MapOKHCIOPOAHOM AyThe. Pacuér
nokaszaresieli ra3udukanus TBEPIOrO
TOIUIMBA. MeXaHU3M HElOoJIHOIO TOPeHUs
ra3000pa3HOTO U KUJKOTO TOTIIHMBA.
MeTtob1 pacuéra paBHOBECHOT'O COCTaBa
MIPOJYKTOB HETIOJIHOTO TOPEHUS IIPH
pa3nmu4HBIX K03 duIeHTax pacxoaa
BO31yXxa. MexaHu3M U KMHETHKA
KOHBEPCUH YIIIEBOJIOPOJHOTO TOIUIUBA
YTJIEKUCIIOTOM U BOASHBIM MapoM. CxeMbl
MPOU3BOACTBA SHIOTEPMHUUECKHUX U
9K30TEePMUYECKHX 3aMUTHBIX aTMochep n3
SHEPreTHYECKUX TOIUINB

10

OcoOsle citydJan 1 HOBEIE
HaIpaBJICHUS B TEXHUKE
CKUTAHUS TOTUIUBA

OCoOEHHOCTH CXKHUTAHMS TOIUIMBA HA
IyTbe, 000ralEHHOM KUCIOPOIOM.
[TynpcalimoHHOE C)KMTaHUE TOTLIHB.
[IpumeHeHnue ynbTpasBykKa,
EKTPUIECKUX U MATHUTHBIX MOJIEH 1St
nHTeHCHprKanuy roperns. OcoGeHHOCTH
CKHI'aHMS I'a3a B KOHTAKTHBIX
TEIUI00OMEHHHUKAX, B 3aChINKaX U
Hacaznkax. Ckuranue (JJO)KUTaHKE) Ta3a Ha
KaTaJIITHYECKOM HacazKe.
Vcnosb30BaHKE NPOYKTOB CrOpaHHs rasa
JUIsL OTOIUICHUS M BEHTWIISILIUM 3/IaHUH.
Vcnonb30BaHKE SHEPTUU JaBIICHNS Ta3a B
TYpOMHHBIX TOpEJIKax.
lNazoanexrpuueckue ropenku. Cxxuranue
JKHUIKOTO TOIIMBA C €r0 IPeIBAPUTEILHON

11




rasudukaryeit. C:Kuranue >xuikoro
TOIUIMBA C IIOMOLIBIO 0apOOTAXKHBIX
ropenok. OcOGEHHOCTH CXKUT'aHUS Ma3yTa
B BUXPEBBIX U IUKJIOHHBIX KaMepax
cropanust. C>kUraHue Ma3yTHBIX
sMmynbcuil. Cxkuranue Masyra npu
TIPe/IeNIbHO MaJIbIX H30BITKAX BO3yXa.
OCOOECHHOCTH CKUTAHHS Ma3yTa U
YTONBHO NBUTH BO BCTPEUHBIX CTPYSX.
C>KuraHue BOJOYTOJIbHBIX CYCIIEH3HH.

11

DKCIepUMEHTaIbHbIE METOIbI
HCCIIEI0BaHKS TIPOIIECCOB
TOpEHUs

Mertozp! H3y4eHns cMeceoOpa3oBaHus B
TOPEJIOYHBIX YCTPOHCTBAX U KaMepax
cropanus. Crioco0bI 0T60pa ycpeTHEHHBIX
po6 nmpoaykToB cropanus. MccienoBanne
TI0JIEN CKOPOCTEH, TEMIIEPATyp U
KOHIIEHTpaLUi B ceueHusx (akena;
OTIpeIeNeHNe a3POANHAMUIECKON U
XAUMHUYECKOU JTMHBI (haKesa U ero (POpPMBL.
CoBpeMeHHbIe METO/IbI Ta30BOT0 aHAJIN3A.
[IpoBepka NpaBUILHOCTH Ta30BOTO
aHanu3a. YTpouEHHas METOJUKa
TEIJIOTEXHMYECKUX UCIIBITaHUH
OTHETEXHHUYECKUX YCTAaHOBOK.
[TpubnmkenHoe MOAENUpPOBaHUE
Tporecca TOPeHus! PacbIIEHHOTO
JKHJIKOTO TOIUTUBA U TUPPY3HOHHOTO
ra3oBoro ¢axena. [lpudbmmxenHoe
MOJIeTNPOBaHHe KHHETHYEeCKOTo (akerna.
Oco0eHHOCTH MPUOIMIKEHHOTO
MOJIeIINPOBAHMS ITBUICYTOJILHOTO (hakena

12

12

TexHuka 6€30MacHOCTH IPH
C)KHI'aHHMH TOILIUB

[IpaBuma 6€30MacHOTO PO3KHUTa TOPETIOK.
YcnoBus 6€30mMacHOT0 00CITyKIHBAHUS
arperaroB, pabOTAIONINX Ha rase, JKUAKOM
TOIUIMBE U YrOJIbHOH MbUIK. 3amura
TOPEJIOK OT CphIBa (pakena 1 MPOCKOKOB
IJIaMEHU B CMECUTEIh. ABTOMAaTHKA
0€301aCHOCTH JJISI 3alIUThI TOMIOK TPH
yracaHuy IjIaMeH!

Hroro

18

18

18

90

144

04HO-3204HAasi popma 00yUeHuUs

HanMeHoBaHUE TeMBI

CopnepxaHue paszena

JIekn

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

BBeneHue B quCHUILIHHY

OCHOBHBIC TEH/ICHIIUH PA3BUTHSI
TormmBHOTO OanaHca Poccum.
CoBpeMeHHOE COCTOSIHHE Ta30BOr0
6ananca Poccun. OcHOBHBIE TIOTpEOHUTETH
ra3000pasHoro, XHUIKOT0 U TBEPAOTO
TOIUIMBA. 3HAYCHHE PAIMOHATBHOTO
HCIIOJBb30BaHUs TOIIJINB U OCHOBHBIC IyTH
€r0 COBEPIICHCTBOBAHMSA. 3a/1a4H Kypca 1
€ro CBSI3b CO CMEXHBIMH JTUCIHIUINHAMHE

CoxuraHue rasa.
I"a3oropenoynsie ycTpoiicTBa

OcHOBHBIE TPEOOBAHUS, IPEABSIBIIEMbIE K
ra30BbIM IrOpenkam, UX KilacCu(pUKaIusI 1
OCHOBHbBIE XapaKTE€PUCTUKH.
[IpenmyniecTBa, HEJOCTATKH M 00JIaCTh
MPUMEHEHHS OTAETbHBIX KJIACCOB
ropenok. PexkoMeHarmy 1o BeIOOpY U
MIPUMEHEHHIO PA3JINIHbBIX THUIIOB
ra30TrOpeoYHbIX YCTPOHCTB.
KoncTpykunu ropenok

15

Coxuranue rasa. OCHOBBI
pacuéra razoropeaoyHbIx
YCTPOMCTB U KaMep CropaHust
rasa

Pacuért ucreueHus ckumMaeMoro u
HEC)KMMaeMoro ra3a U3 OTBEPCTUH U COILI.
OCHOBBI pacuéTa IPSIMOTOYHBIX TyTHEBBIX
ropesok. OCHOBHbBIE BU/IbI
3aKpYYHBAIOIINX YCTPOKCTB (BO3IYIIHBIX
PEeTUCTpOB) U METOBI HX pacuyéra. Pacuér
pacnpezeneHust ra3oBbIX CTpyil B
BUXpPEBBIX ropenkax. OCHOBHI pacuéra
HMHXEKIIMOHHBIX ropesiok. Pacuér niuHbl

10




KUHETHUYECKOT0 (haKea 1 ropesouHOro
TyHHens. OnpeieneHue 1JIMHbL
muddysuonHorO (pakena u BEIOOP
rabapuTOB KaMep CropaHus

CoKUTaHHE KUIKOTO TOTLIHBA.
DOopCyHKH ISl COKUTAHUS
KHUJKOTO TOILUTUBA

TpeboBanus, IpebsBIsIEMEIE K
(dbopcyHKaM, H UX KIacCu(UKAIHS.
ITpenmyIecTsa, HEAOCTATKU U 00JIACTH
MPUMEHEHHS OTACIBHBIX KIIACCOB
¢opcyHok. OCHOBHBIC PEKOMEH/IAINH 110
BbIOOPY THNA YOPCYHOK AJIS PA3IUUHBIX
OTHETEeXHUUYECKUX arperaros.
Konctpykmu popcyHOK

11

CoxHTaHMe KUKOTO TOIUIHBA.
3aKOHOMEPHOCTh PACTIBIIMBAHUS
U MCTIapeHHUs Kamelb KUAKOTO
TOTLINBA

[Toka3zaresny TOHUHBI PacIbUTHBAHHS.
MexaHU3M pacHbUIMBAHHSA )KUIKOCTH
¢dopcynkamu. OcoOEHHOCTH
pacHBUTHBaHUS JKHIKOCTH BO3AYXOM U
napoM. OCHOBHBIE (PaKTOPHI, BIUSIOIINE
Ha KaueCTBO paciblla MEXaHUYECKUMHU
LEHTPOOEKHBIMH (POPCYHKAMH.
3aKOHOMEpPHOCTH HUCTIApEHUSI Kallelb
JKUAKOCTH B 1TOTOKe. OCHOBBI pacuéra
BPEMEHH UCTIapEHUSI U TPACKTOPHIA
JBIKEHHMS Kallellb B KaMepax CrOpaHusL.
Wnrencudukanyst mponeccoB CKUraHUS
KHUIKOTO TOIIINBA

12

CoKkuraHue )uaKkoro TOIINBa.
OcHoBBI pacuéra GpopCyHOK U
KaMmep CropaHust XKHUIKOTO
TOIUIMBA

Teopus MexaHHYECKOI IEeHTPOOEKHON
¢dopcynku [.H. Ab6pamoBuya aist
UaeaabHOM KUAKOCTH. Pacuér
MeXaHMYECKHUX [EHTPOOEKHBIX (POPCYHOK
IUTS pealibHOH xuaKkocTi. OcoOeHHOCTH
pacuéra mHEBMAaTH4YeCKUX (OPCYHOK
BBICOKOT'O ¥l HU3KOTO JaBJICHUMA.
PexkomeHaamuu o BeIOOPY CeUCHHI
Ma3yTONPOBOJIOB, TAPOIPOBOIOB U
BO3JIyX0BOJIOB K popcynkam. OneHka
TreOMETPHYECKHX pa3MepoB dakena
PacTBIIEHHOTO )KUAKOTO TOTLIHBA.
OmnpezeneHne pa3MepoB KaMep CrOpaHus

14

Coxuranue TBEPAOTO TOIIINBA.
CrnoeBoii METOJT COKUTAHHS
TOIJIMBA

OCco0OCHHOCTH OpPTaHU3aLNH CIIOEBOTO
mporecca U OCHOBHBIE TEXHHYECKUE
CXEMBI €r0 OCYIIECTBICHHS.
[TpuOnmxeHHast TEOPHs BHITOPAHUS U
ra3u(uKaIyy ciost TOIUTHBA.
OCOOCHHOCTH CKUTaHUSI TBEPIOTO
TOIJIMBA B ICEBJOOKHIKEHHOM CII0€

12

Cxwuranne TBEPAOTO TOIIINBA.
CoxuraHue yroJibHOM NbUTH

T'opeHune TOIUIMBHBIX YaCTHI[ B YCIOBHUSIX
neUIeyroybHOTO (hakena. ['openne
noaupaknuoHHOTO (akena B
KUHETH4ecKoit n qudpy3noHHON
obnactsix. OueHKa JUTMHBI MBUICYTOJILHOTO
¢axena. Kitaccudukariys mpLieyroibHbIX
ropenok. OCHOBHbIE PEKOMEHIAIHH IS
MPOEKTHUPOBAHUSI TIBLICYTOJIBHBIX TOPETIOK.
ITyTu vHTEHCU(UKAIIUH TOPEHHS TBEPIOTO
TOIIMBA

19

Bomnpocsl Tepmuueckoi
nepepaboTKH TOTUTUB

MexaHHu3M 1 KHHETHKA B3aHMMOIEHCTBHS
yriepoa ¢ YriaeKUCIOTON U BOJSHBIM
nmapom. JluHamMuka ra3oo0pa3oBaHus B
cy1oe TBEPAOTO TOIIMBA Ha BO3AYIIHOM,
ITapOBOM, TAPOBO3AYITHOM H
MapOKUCIOPOJHOM ayThe. Pacuér
nokasateseii ra3udukanus TBEPIOTO
TOIIMBA. MeXaHU3M HEMOIHOTO TOPEHNUs
ra3000pa3HOro U XKUJKOTO TOIJIMBA.
MeTtoabl pacuéra paBHOBECHOI'O COCTaBa
MIPOAYKTOB HEIOJIHOTO TOPEHUs IpU
Pa3IMYHEIX KOG (HUIEHTaX pacxona
BO31yxa. MexaHU3M U KHHETHKa
KOHBEPCHHU YIIE€BOAOPOIHOIO TOILINBA

10




YTJIEKHCIIOTON U BOASHBIM MapoM. CXeMbl
MIPOU3BO/CTBA YHAOTEPMHUECKHX U
9K30TEPMUYECKHX 3aUTHBIX aTMocdep u3
JHEPreTHYECKUX TOILUIUB

10

Oco0ble ciTyuan U HOBBIE
HAIpPAaBJICHUS B TEXHUKE
CHKMT'aHHS TOTIHBA

OCOOEHHOCTH CXKHUTaHMS TOIUIMBA Ha
IyTbe, 000TaIEHHOM KUCIOPOIOM.
[TynbcanioHHOE C)KUTAHUE TOILTHB.
[Ipumenenue ynpTpasByka,
JNMEKTPUIECKUX U MATHUTHBIX MOJIeH 11t
nHTeHcuuKanyu ropeans. OcoOeHHOCTH
CKUTAHMS Ta3a B KOHTAKTHBIX
TEINIOOOMEHHHKAX, B 3aCHIITKaX U
Hacaznkax. Ckuranue (JO)KUTaHKE) Ta3a Ha
KaTaJIUTHIECKOH HacaJKe.
Hcnionb30BaHue MPOTYKTOB CrOPaHUs rasa
JUISL OTOTIICHUS! M BEHTUIIALMHN 3/1aHUH.
Hcnionb30BaHue SHEPTUH AABICHHUS ra3a B
TypOMHHBIX TOpEJIKax.
lazoanexrpudeckue ropenku. Cxxuranue
JKHUIKOTO TOIIMBA C €r0 IpeIBapUTEIbHON
rasudukarpeid. C:XUraHue >KUaKoro
TOIUINBA C OMOIIBIO 6apOOTaKHBIX
ropenok. OcOOEHHOCTH C)KUTaHUS Ma3yTa
B BUXPEBBIX U LUKIOHHBIX KaMepax
cropanust. CKUTaHUE Ma3yTHBIX
sMynbcui. CKUTaHue Ma3zyTa mpu
MIPeIeNIbHO MaJIbIX U30BITKAX BO3yXa.
OCOOEHHOCTH CXKHUTaHHs Ma3yTa U
YTOJNBHOH NBUTH BO BCTPEYHBIX CTPYSIX.
C)KUraHue BOJOYTOJIbHBIX CYCIICH3HH.

11

11

OKCIepUMEHTaIbHbIE METOBI
HCCIIE0BAHMS TIPOIIECCOB
TOpeHHUs

Mertozp! U3y4eHHs: cMeceoOpa3oBaHus B
TOPEJIOYHBIX YCTPOHCTBAX U KaMepax
cropanus. Cnoco0sI 0T00pa ycpeTHEHHBIX
mpo0 MpoAyKTOB cropanus. Mccnenosanue
NoJiel CKOpOCTel, TeMIepaTyp U
KOHIICHTpaLHUii B ceueHusX (akena;
OIpezeNeHne a3POANHAMUIECKON 1
XMMHYECKOH JUTHEI (hakena u ero GopMmal.
CoBpeMeHHbIE METO/IBI TA30BOTO aHAIN3A.
[TpoBepka MpaBUIBHOCTH Ta30BOTO
aHanu3a. YNpouEHHas METOJUKa
TEIIOTeXHUIECKHX NCTIBITAaHUH
OTHETEXHUUECKUX YCTaHOBOK.
[pubnmxeHHOE MOJENNPOBaHKE
mporecca ropeHusl paciblIEHHOTO
JKHJIKOTO TOTUTUBA U TU(PPY3HOHHOTO
ra3oBoro ¢axena. [[pudbmmkeHHOE
MOJIENTMPOBaHNEe KHHETHIECKOTo (hakerna.
OcobeHHOCTH TPUOIMIKEHHOTO
MOJIEIMPOBAHHMS ITBUICYTOJILHOTO (hakesa

12

12

TexHuka 6e30macHOCTH PU
CKUT'aHUH TOIUIMB

IIpaBuita 6€30MacHOrO PO3KUTa FOPEIIOK.
VYcnoBus 06€301MacHOr0 00CITyKMBaHUS
arperaToB, paOOTaIONIUX Ha Ta3e, KHIKOM
TOIUIUBE ¥ YTOJIBHOM IbUIH. 3amura
TOpEJIOK OT CPBIBa (haKelia U IMIPOCKOKOB
IUTAMEHH B CMECUTENb. ABTOMATHKA
0e30MaCHOCTH ISl 3QIUTHI TOIOK TIPH
yracaHuu 1jaMeHu

10

Uroro

16

16

16

96

144

3a04Hast popma 00y4eHUs

HaumenoBaHue TeMbl

Cogepxanue pasjena

Jleknn

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

BBenenue B AMCHUIIIMHY

OCHOBHbIC TCH/ICHIIUH Pa3BUTHS
TOILIMBHOTO Oananca Poccun.
CoBpeMEHHOE COCTOSIHUE Ta30BOTO
Oananca Poccuu. OCHOBHBIE TIOTPEOUTEH
ra3000pa3HOro, JKUIKOTO U TBEPIOTO
TOILIHBA. 3HAYCHUE PAUOHAIBHOTO
HCIIOJIb30BAHS TOIUIMB i OCHOBHBIC MyTH

10

11




€ro COBEPIIEHCTBOBAHMUS. 3a1auH Kypca 1
€ro CBSA3b CO CMEXHBIMU IUCHHUIUINHAMH

CoxuraHue rasa.
l"azoropenounsie ycTpoicTBa

OcHOBHBIE TPEOOBAHYS, IIPEABIBIIEMBIE K
Ta30BBIM TOPEJIKaM, X KIIaCCH(MUKALHS 1
OCHOBHBIE XapaKTEPUCTUKU.
[IpenmymmecTBa, HEAOCTAaTKU U 00TaCTh
MIPUMEHEHHS OTAENIbHBIX KIaCCOB
ropenok. PexkoMeHarmu 1o BeIOOpy H
MIPUMEHEHHIO Pa3JINYHbIX TUIIOB
ra3oropeiovHbIX yCTPOMCTB.
KoHcTpykuuu ropenox

13

15

Coxuranue raza. OCHOBBI
pacuéra razoropeaoyHbIX
YCTPOMCTB U KaMep CrOpaHust
rasa

Pacuér ucteueHus cxxuMaeMoro u
HEC)KMMaeMOro ra3a U3 OTBEPCTHH U COILIL.
OCHOBBI pacyéra MPSMOTOUHBIX JYThEBBIX
ropenok. OCHOBHBIE BUJIBI
3aKpy4YHBAIOIIUX YCTPOUCTB (BO3LYIIHBIX
perucTpoB) U MeTobI HX pacuyéra. Pacuér
pacrpeeneHus ra3oBbIxX CTpyil B
BUXpPEBBIX Topenikax. OCHOBBI pacuéra
HHKEKIIMOHHBIX TOpeNoK. Pacyér [umHEI
KUHETHUYECKOTO (haKea U ropesIoOuHOro
TyHHens1. OnpeneneHne JUTHHBI
muddysuonHOTO (pakena u BEIOOP
rabapuTOB KaMep CrOpaHHs

13

13

CokuraHue >KUJKOro TOTUIMBA.
DopcyHKH ISl CHKUTAHUS
JKUJIKOTO TOTLJIBA

TpeboBaHus, MpeABABIIEMBIC K
(dopcyHKaM, U UX KIacCUPUKAIIHS.
[IpenmymiecTBa, HEAOCTATKU U 00IACTh
TIPUMEHEHHS OT/SIBHBIX KIIaCCOB
¢dopcyHok. OCHOBHBIC PEKOMEH/IAIHH TI0
BBIOOPY THTIA HOPCYHOK AJIS PA3NUIHBIX
OTHETEXHUYECKHX arperaros.
KoHcTpyknmu dpopcyHok

13

15

Coxuranue KHUJKOI'O TOIJIMBA.
3aKOHOMepHOCTL pacnblUIMBaHUL
1 UCTIapCHUSA Kalelib )XUIKOTO
TOIl'TMBA

Ioka3aTesy TOHMHBI PacIbUTHBAHMSI.
MexaHu3M pacibUIMBAHHS )KUIKOCTH
¢dopcynkamu. OCOOCHHOCTH
PachbUTHBAHHS JKHIKOCTH BO3IYXOM U
napoM. OCHOBHBIE (PaKTOPHI, BIUSIOIINE
Ha Ka4eCTBO PaciibLia MEXaHHYSCKUMHU
LEHTPOOEKHBIMU (POPCYHKAMH.
3aKOHOMEPHOCTH UCTIApEHUSI Kallelb
JKUAKOCTH B TOTOKe. OCHOBBI pacuéra
BPEMEHU UCTIapEHUSI U TPACKTOPHI
JIBIYKEHHMSI Kallellb B KaMepax CrOpaHusl.
Wurencudukanmst mpoueccoB CKUTAHUS
JKHKOTO TOILIHBA

14

14

C)KUraHue KuaKoro TOIUINBA.
OcHOBBHI pacyéra (POPCYHOK U
KaMep CrOpaHUs JKHKOTO
TOITMBA

Teopust MEXaHUUECKON EHTPOOESIKHOMH
¢dopcynku [.H. AbpamoBuya asst
HJIeaIbHOM XKUAKOCTH. Pacuér
MEXaHHYECKUX LEHTPOOSKHBIX (OPCYHOK
JUTS pealtbHOM K HIKocTH. OCOOCHHOCTH
pacuéra MHEBMAaTHYEeCKUX (POPCYHOK
BBICOKOT'O ¥l HU3KOTO JaBJICHUIA.
Pexomenmanyu 1o BEIOOPY CeueHHI
Ma3yTOINPOBOJIOB, ITAPOIIPOBOIOB U
BO3JyX0BOJIOB K (hopcyHkam. OreHka
reOMETPUYECKUX pa3MepoB (akena
paCl’lle’léHHOFO JKHUOKOTO TOIJIMBA.
OrnpeienieHne pa3MepoB KaMep CropaHust

13

13

Coxuranne TBEPIOTO TOTUTHBA.
C10eBoii METOJT CXKUTaHHS
TOILIHBA

OCoOEHHOCTH OpTaHU3aINU CII0EBOTO
mporecca U OCHOBHBIE TEXHUUECKHUE
CXEMBI €r0 OCYIIECTBICHHS.
[TpubnrxeHHast TeOpHsl BBITOPAHUsS U
razuQuKarmy cios ToImBa.
OCOOEHHOCTH CKUTaHUSI TBEPIOTO
TOIUIMBA B IICEBIO0KMKECHHOM CJI0€

13

15

Cokuranue TBEPIOroO TOILIUBA.
Cokuranye yroyibHOM IbLUIN

l'openne TOIIMBHEBIX YaCTHI] B YCIOBUIX
meUIeyTONBHOTO (hakerna. ['operne

o pPaKIuOHHOTO (akesa B
kuHetndeckoi u nuddy3nonHoit

13

15




obnactsax. OLeHKa JIMHBI TBUICYTOJBHOTO
¢akena. Kimaccudukaiys neaeyroabHbIX
ropeniok. OCHOBHbIE PEKOMEHIAIHH IS
MPOCKTHPOBAHHUS TTBUICYTOJBLHBIX TOPEIIOK.
[Tytn naTeHCUUKAIIN TOPEHUS TBEPIOTO
TOILIHNBA

Bompocel TepMuyeckoit
nepepaboTKH TOILUIUB

MexaHu3M U KUHETHUKA B3aUMOJEHCTBHS
yIJIepoAa C YIIIEKUCIOTOH U BOASHBIM
napoMm. JluHamuka ra3oo0pazoBaHus B
cioe TBEPAOTO TOIIMBA HAa BO3AYLIHOM,
1apoBOM, [TaPOBO3AYIIHOM U
MapOKUCIOPOJHOM ayThe. Pacuér
mmoKasareieit ra3udukarys TBEPIOTro
TOIUIMBA. MeXaHnu3M HEeNOJIHOTO TOPEHUs
ra3000pa3HOTr0 M KHUIKOTO TOIUIHBA.
MeTtoabl pacuéra paBHOBECHOI'O COCTaBa
MIPOAYKTOB HEMOJIHOTO TOPEHUS IIPU
pa3nmuuHBIX KoddduirenTax pacxoaa
Bo31yxa. MexaHu3M U KUHETHKA
KOHBEPCHUHU YTJIEBOAOPOJHOTO TOILUINBA
YIIIEKUCIIOTON U BOASIHBIM 1apoM. CXeMbl
TPOU3BOJICTBA SHAOTEPMHUUECKUX U
9K30TEPMUYECKUX 3aUIUTHBIX aTMOchep U3
SHEPTEeTHYECKUX TOTUINB

16

16

10

Oco0ble cirydan 1 HOBBIE
HAaIpaBJICHUS B TEXHUKE
CKUTAHUS TOILUIUBA

OCOOEHHOCTH CXKHUTaHMS TOIIMBA Ha
IyTbe, 000TaIEHHOM KUCIOPOIOM.
[TynbcanioHHOE C)KUTAHUE TOILTHB.
[IpumeHneHue ynpTpa3ByKa,
EKTPUIECKUX U MArHUTHBIX MOJIEH U1
nHTeHCcuuKau ropenss. OcoOeHHOCTH
C)KUTAHUS Ta3a B KOHTAKTHBIX
TEIIO0OMEHHHKAX, B 3aCBIITKaX U
Hacagkax. Cxxuranue (JI0KUraHue) ra3a Ha
KaTaJIMTUYEeCKOM Hacaake.
Vcnionp30BaHKe MPOITYKTOB CrOPaHUs ra3a
JUISL OTOTUICHHS] M BEHTHISILIMHN 3/1aHUH.
Vcnionp30BaHye SHEPTUH AABJICHNUS ra3a B
TypOHHHBIX FOpENKax.
lNazoanexrpudeckue ropenku. Cxxuranue
KHIKOTO TOIIIMBA C €T0 IPeBAPUTEIBHON
rasudukaryeil. C:XUraHue >KUaIKoro
TOILIMBA C IOMOIIBIO 6apOOTaKHBIX
ropesiok. OCOOEHHOCTH CXKMTI'aHHs Ma3yTa
B BUXPEBBIX U LIUKJIOHHBIX KaMepax
cropanus. CkUranue Ma3yTHBIX
smynbcui. Cxxuranue Masyra npu
TIPeIeNIbHO MaJIbIX H30BITKAX BO3yXa.
OCOOCHHOCTH CKUTaHHS Ma3yTa U
YTOJBHOH ITBUTH BO BCTPEYHBIX CTPYSIX.
C>KuraHue BOJOYTOJIBHBIX CYCIICH3HH.

16

16

11

DKCIIepUMEHTaIbHbIE METOIbI
HCCIIEIOBAHHUS TTPOIIECCOB
ropeHus

MeTtozb! U3yueHuUs cMeceoOpa3oBaHus B
TOPEJIOUHBIX YCTPOMCTBAX U KaMepax
cropanus. Crioco0bI 0T60pa ycpeTHEHHBIX
1po6 mpoaykToB cropanus. MccienoBanne
roJielt CKopocTel, TeMnepaTyp 1
KOHI[CHTpaIUi B ceueHUsX (hakerna;
OTIpeIeNIeHNe a3POANHAMHIECKON 1
XMMHYECKOH JUTHHBI (hakena u ero popMal.
CoBpeMeHHbIe METO/Ibl TA30BOT0 aHAJIN3a.
[IpoBepka MpaBUILHOCTH I'a30BOTO
aHanu3a. YNIpoui€éHHasi METOUKa
TEINIOTeXHUIECKHUX NCIIBITAaHUH
OTHETEXHUYECKUX YCTAaHOBOK.
[pubmmxenHoe MoaENUpoBaHUe
TIIpornecca FOpeHus! PacIbUIEHHOTO
KHJIKOTO TOIUIUBA U JU(B(PY3HOHHOTO
ra3oBoro ¢axena. [lpubmnxenHoe
MOJIETMPOBAaHNE KMHETHUECKOTO (pakerna.
Oco0eHHOCTH TPUOIMKEHHOTO
MOJIEIMPOBAHMS ITBUICYTOJILHOTO (hakesa

15

16




12 |Texuuka Ge3omacHOCTH HIPH [IpaBuna 6e30macHOro po3XKHUra ropenox.
C)KUT'AaHUH TOIUIHB VYcnoBus 6€30macHOro 00CIyKUBaHUS
arperaTos, paboTaIOMUX Ha rase, >KHIKOM
TOIUIMBE U YTOJILHOM MBLIH. 3amuTa

- - - 12 12
TOpEJIOK OT CphiBa (pakesia U MPOCKOKOB
IJJAMEHU B CMECUTENb. ABTOMaTHKa
6€30MacHOCTH YIS 3alIUTHI TOMOK MIPU
yracaHuu IIaMEeHH
Hroro| 4 4 2 161 171

5.2 IlepeyeHnb 1adopaTOpHBIX padoT

JlaboparopHas pabora Ne 1. OmnpeneneHue BIKHOCTH MbUICYTOJIBHOTO
TOILUINBA.

Jlabopatropnas pabora Ne 2. OmpenelieHHE 30JbHOCTH TBEPIOTO
MBLJIEYTOJIBHOTO TOTLIHUBA.

Jlabopatopnast pabora Ne 3. HccienoBanue mporiecca TOpeHUs: pa3aTudHbIX
BHUJOB TOILINB Ha DBM.

JlabopatopHas pad6ota Ne 4. M3ydeHre KOHCTPYKIIMU U TIPUHIIUTIA IEHCTBUS
bopcynku OY3 «Dakemn».

6. IPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMM ¢  y4eOHBIM IUJIAHOM  OCBOEHUE  JHUCLMIUIMHBI
IPEeIyCMaTpUBAET BBIMOJIHEHUE KYpCOBOIO IMPOEKTa B 5 ceMecTpe sl OYHOMU
¢dbopMbI 00yueHus, B 5 cemecTpe Uit OUHO-3a09HOM (popmbl 00ydeHusl, B 6 cemecTpe
JUTs 3204HOM (hOPMBI 0OYUEHUSI.

IIpumepHas TemaTtnka KypcoBOro Mpoekrta: «Pacyér ropeHus TBEPIOro H
ra3zo000pa3HOro TOTIUBY

3aauy, permaeMble IpH BBIITOJIHEHUH KypPCOBOTO ITPOEKTa:

* OIIPE/EIICHNE TEIJIOTHI CTOPAHUs Pa3JIMYHbIX BUJIOB TOIUINB;

* COCTaBJICHHE MaTepuaIbHOIro OajlaHca mpolecca ropeHus;

* COCTaBJICHHE TEIIOBOr0 OajaHca Mmpouecca ropeHus;

* pacu€T KMHETUKU FOPEHHs ra3000pa3HOro TOIUINBA;

* ONpEIEICHUE KPUTUYECKUX CKOPOCTEMN IMCEBIOOKUKEHUS NPU COKUTAaHUN
TBEPAOTO TOILJINBA.

KypcoBoit mpoekr BkiaoyaT B ce0s  rpaduueckyr0o 4acTb U
PacUYETHO-TIOSICHUTEIBHYIO 3aIUCKY.

7. OHEHOYHBIE MATEPHAJIbI IJIS1 ITPOBEJIEHUSA
IMPOMEXYTOUYHOMN ATTECTAIIUA OBYUYAIOIIIUXCS 11O
JAACIHHUIIJIMHE

7.1. Onucanue moka3arejied U KpUTepUeB OLEHUBAHUSI KOMIIeTEeHIUIA
HA Pa3JIMYHBIX 3TAaNaxX UX GopMUPOBAHUSA, ONIUCAHUE KA OLEHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIA

Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWW M MEKCECCHOHHOM aTTEeCTalUU
OLICHUBAIOTCA MO CIEAYIOLIEH CUCTEME:

«aTTEeCTOBaH»;

«HE aTTECTOBAH.



Kommne-
TEeHIH

Pe3yabTaThl 00y4eHus,
XapakTepH3ylolmue
c(OpMHPOBAHHOCTH
KOMIeTEeHIHH

Kpurepuu
OlIeHUBAHUS

ATTeCcTOBaH

He aTTecTroBaH

IK-3

3HaTbh OCHOBHBIE BU/IBI
MIPOMBIIIJIEHHOTO TOIUINBA,
€ro COCTaB U MapKUPOBKY,
OCHOBHBIE
TEPMOXMMHUYECKHE
ypaBHEHHS HOJHOTO H
HETIOJTHOTO FOPEHHUS,
KHHETHUKY Tpolecca
TOPEHHs, 0COOCHHOCTH
CKUTAHUA PA3THIHBIX
BUJIOB TOIUINBA, METOJIBI
TEPMUUECKON
nepepabOTKH pa3IUIHBIX
BHJIOB TOILUINBA

AxTtuBHas pabora Ha
NPaKTUYECKUX 3aHATUX,
OTBEYACT HAa TEOPETUUECKHUE
BOIIPOCHI ITPY 3aIUTE
KypCOBOT'O TIPOEKTa

Brimonaenne pador
B CPOK,
NIPENYCMOTPEHHBII
B pabouux
nporpammax

Hespimonnenue
paboT B CpOK,
IPENYCMOTPEHHBII
B pabouux
IporpaMmax

YMETb COCTaBJIATH
MaTepHaibHbINH GanaHc
nporiecca ropeHus,
COCTAaBJIATH TEIUIOBOM
OanaHC ropeHus,
MIPOM3BOIUTH BHIOOD U
pacuér
TOIUTHBOCIKUTAIOLTHX
YCTPONCTB, PaCCYUTHIBATH
COCTaB MPOJYKTOB
HETIOJTHOTO TOPCHUS

PelieHne cTaHIapTHBIX
MPaKTHYECKUX 3a/1a4,
BBITIOJTHEHHUE KYPCOBOT'O
IIPOCKTA, BBITTIOJIHEHUE
nabopaTopHbIX paboT

Brmonaenue padot
B CPOK,
IIPElyCMOTPEHHBII
B pabouux
IIporpaMMax

Hesbmonnenue
paboT B CpOK,
IPENYCMOTPEHHBIN
B paboumx
IporpamMmax

BJIAJIETh METOAAMH
TEOPETHYECKOTO
(pacuétHoro) N
9KCTIEPUMEHTAIBHOTO
OTIpe/IeIeHNUS TapaMeTpoOB
TOIIMBA U TIpoLIecca
TOpEHHsI, HABBIKAMH
BbIOOpA U pacuéra
TOTUTUBOIOTPEOISFOIINX
YCTPOWCTB, HABBIKAMHU
0e30macHoro
00CITy)KMBaHHs arperaTos,
paboraronux Ha rase,
XKHJKOM TOIIJIMBE
yroJbHOM MbLUIN

Pemenne MPUKIIAAHbIX 3a/1a4 B

KOHKPETHOU IpeIMETHON
o6JiacTy, BEIIIOJIHEHHE TUIaHA
pabot 1o pa3paboTke
KypCOBOT'O TPOEKTA,
BBINOJIHEHHE JTa00PaTOPHBIX
pabor

BrmounHeHne padot
B CPOK,
NpeyCMOTPEHHBIN
B paboumx
nporpammax

Hesbimonnenue
paboT B CpoOK,
IIPeyCMOTPEHHBIN
B paboumx
nporpammax

7.1.2 ITan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MpOMEXXyTOUHOTO KOHTPOJIS 3HAHUHM OLIEHUBAIOTCS B 5 ceMecTpe
JUIsL O4HOM (pOpMBI 00YUYEHUSI, D ceMecTpe JIJIsi 0YHO-3a04HOM (hopmbl 0OyueHus, 6
ceMecTpe i1 3a049HOM PopMBbI 00YUEHHUS [0 YETHIPEXOAIIIBHON CUCTEME:

«OTJINYHOY;

«XOpOILIOY;

«YJOBJIETBOPUTEIILHO;

«HEYIOBJICTBOPUTEIILHON.

K Pe3yabTaThl 00yueHus, K

oMIie- XapakTepu3yloummue UTEepUU

S— c(bgpwplzmgﬂﬂl;lm OHEIE)HI/IBiIl)Hﬂﬂ OT1au4HO Xopomio Ynosu. Heynosu.

KOMIICTCHIINH

IK-3 3HaTh OCHOBHbIE BUbl |TecT Brinonnenue | Boinonnenue | Brinonnenue B tecte
MPOMBIIIJIEHHOTO tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
TOIJINBA, €T0 COCTaB U 100% 90% 80% MIPaBHIbHBIX
MapKUpPOBKY, OCHOBHBIE OTBETOB
TEPMOXUMHUUECKHE




YpaBHECHHS [TOJTHOTO U
HETOJIHOTO TOPCHUS,
KWHETHKY TIpoIecca
TOpEeHHUs1, OCOOCHHOCTH
CKUTAHUS Pa3IIIHBIX
BUIOB TOIUIMBA, METOJIBI
TEPMHUUECKON
nepepadoTKu
pa3InYHBIX BUIOB
TOTLTHBA
YMETh COCTaBJISATh Pemenne 3anauu Iponemonctp | [IponemoncTp | 3amaun He
MaTepHabHBIN OaJlaHC |CTaHAapPTHBIX peIICHBI B HUPOBaH UpPOBaH peIICHBI
mpoliecca rOpeHHs, MPAKTHICCKHUX MOJTHOM BEPHBIH X0/ | BEpHBIN X01
COCTaBJIATH TCIUIOBOW  [3a1au obbeMe U peleHus pelieHus B
OanaHc ropeHus, MOJTyYCHBI | BCEX, HO HE | OOJIBIIMHCTBE
MPOU3BOUTH BHIOOP U BEPHBIC HOJIy4YeH 3a1a4
pacuér OTBETHI BEPHBI OTBET
TOTITHBOC)KHUT AFOTIIX BO BCEX
YCTPOHCTB, 3aJagax
paccUnTHIBaTh COCTAaB
MPOAYKTOB HETIOJITHOTO
TOPEHUS
BJIAJIETh METOIAMU Pemenne 3agaun IIponemonctp | [Iponemonctp | 3amauu He
TEOPETUICCKOTO MIPUKJIATHBIX peIIeHBI B UpOBaH HUpOBaH peIICHBI
(pacuérHoro) u 3a/1a4 B MOJTHOM BEpHBIN X0 | BEpHBIN X0/
SKCICPUMEHTAILHOTO  |KOHKPETHOM obbeMe U peleHus pelieHus B
orpezieeH s MpeAMETHON MOJY4YeHbl | BCEX, HO HE | OOJBIIUHCTBE
napaMeTpoOB TOIUTMBA U |o0nacTu BEpHbIE HOJTy4YeH 3a1a4
rpolecca ropeHus, OTBETHI BEpHBIN OTBET
HaBBIKAMU BBIOOPA U BO BCEX
pacuéra 3agagax
TOTLTHBOTIOTPEOIISFOIITIX
YCTPONCTB, HABBIKAMHU
Oe3omacHoOrO
00CITy)KUBaHHS
arperaron, paboTarOMINX
Ha rase, XHIKOM
TOIUIMBE U YrOJIbHOM
MBLTH

7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACcTB (THMOBBIE

KOHTPOJIbHbIE 32JaHUSI MJIM MHbIE MAaTepHaJibl, HEOOXOAUMBbIE IJIsl OLEHKHU
3HAHUM, YMEHUI, HABBIKOB U (M) ONbITA AeATEJIbHOCTH)
7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTHUPOBAHUIO

1. Kak 3anuceIBaeTcst 3JieMEHTapHBIN COCTaB TOPIOYEH MacChl TOIUIMBA?

1) C+H+Sp4+N+O+A+W = 100 %j;

2) C+H+Sp+N+O+A = 100 %;

3) C+H+Sp4+N+O =100 %;

4) C+H+S,+N+0O =100 %.
2. Kakoif KOMITOHEHT TOTUIMBA UMEET HAaUOOJIbIIIYIO TeTUIOTY CTOpaHus?

1) yrnepog;

2) BOJOPOI;

3) cepa;

4) a3oT.
3. [Ipu xakoii TeMriepaType ompeesseTcss aHaTUTHIeCKasi BIAKHOCTh TOTUTHBA?

1) 50 ... 60 °C;

2) 80 ... 90 °C;



3) 100 ... 110 °C;
4) 150 ... 160 °C.
4. TIpu xakoi TemmepaType onpeaeiseTcs aHaAIUTHIeCKast 30JIbHOCTh TBEPIOTO
TOIIUBA?
1) 500 ... 600 °C;
2) 600 ... 700 °C;
3) 700 ... 800 °C;
4) 800 ... 900 °C.
5. Kakyto Biary, BXOASIIYIO B COCTaB TOILTMBA, HEJIB3S YAAINUTD B MMPOIIECCE CYIIKH?
1) BHEHIHIOIO;
2) BHYTPEHHIOIO;
3) KaJIOUIHYIO;
4) ruapatHysIo.
6. [Ipu kakoii TeMIiepaType OnpeestoT BXO JIETy4YUX TOIUIUB?
1) 700 °C;
2) 750 °C;
3) 800 °C;
4) 850 °C.
7. B TeueHune Kakoro oTpe3ka BpEMEHHU ONPEEISIOT BXO/I JETYUYUX TOILITUB?
1) 5 MuH.;
2) 6 MuH.;
3) 7 MuH.;
4) 8 muH.
8. OT 4ero 3aBHCHUT TEIIOTa CTOPAHMSI TOTLINBA?
1) oT cocTaBa TOIUIMBa,
2) OT BU1a OKUCITUTENS;
3) oT pacxojia OKHCIIUTEIIS,
4) oT TemMnepaTypbl TOILIMBA.
9. Kakoe KoJIM4eCTBO TETUIOTHI BBIACISIOTCS B KAJIOPUMETpHUUISCKOr 6oMbe?
1) paBHOE Qyp;
2) menb1e, 4eM Qyp;
3) paBHOE Qyp;
4) 6omb1e, ueM Qgp.
10. YUemy paBHa TEIJI0Ta CrOpaHus YCIOBHOTO TOTUIMBA?
1) 7000 xIx/kr;
2) 7000 kJIx/m3;
3) 29300 x[{x/kT;
4) 29300 xJIx/M3,

7.2.2 TlpuMepHbIii NepeyeHb 3aJaHU VI pellleHus] CTAHAAPTHBIX 32/1a4

3amaua 1. Jlna masyra, umetomiero cocraB CP = 77,6 %; HP = 9,51 %; OP =
0,18 %; SP = 1,88 %; NP = 0,54 %; WP = 10 % omnpeaenutb TEOPETUUECKUNA U
JEHCTBUTENbHBIMN 00bEMBI BO3yXa M MPOAYKTOB CrOpaHus, €ciu KOd(pPUIUEHT
u30bITKa BO3/yXa paBeH 1,25.

3amaua 2. Jns cyxoro mpupomHOro rasza, uMmeromiero coctaB CHs = 89,9 %;



C,oHg = 3,1 %; C3Hg = 0,9 %; C4Hip = 0,4 %; N2, = 5,2 %; CO2=10,3 %; 02,=0,2%
OTIPEICINTh TCOPETUUCCKUNA M JACHCTBUTEIBHBIA OOBEMBI BO3MyXa M MPOIAYKTOB
cropaHusi, eciii KodPuIueHT n30bITKa Bo3ayxa paseH 1,10.

3amauva 3. Jlna mazyra, umeromero cocraB CP = 77,6 %; HP = 9,51 %; OP =
0,18 %; SP = 1,88 %; NP = 0,54 %; WP = 10 % mnoctpouts h-t quarpammy u
ONPEICINTh KAJIOPHUMETPHUCCKYIO TEMIIEpaTypy TOPCHHsS TOIUIMBA, €CIIH
KOMITOHEHTHI TOIUIMBA HE IMTOJOTPEBAIOTCS.

3anauva 4. Jlna cMecu ra3oB, cocrosiei uz 60 % npupoaHoOro rasa cocrana
CH4 =98 %; C;Hg = 0,4 %; C3sHg = 0,2 %; N, = 1,3 %; CO2 = 0,1 % u 40 %
npupoaHoro ra3a coctaBa CHa = 25,5 %; HaS = 2,3 %; CO = 6,5 %; Hy = 59,5 %;
N2=33 %; CO, = 24 %; O, = 05 % ompenenuTs TEOPETUUSCKUN W
JEUCTBUTENBHBIN O0OBEMBI BO3[yXa U MPOAYKTOB CTOPAaHMS, €CIU KOIPPUUIUEHT
n30bITKa Bo31yxa paseH 1,10.

3amaya 5. W3 pe3ynbTaToB XMMHUYECKOrO aHajgu3a COCTaBa IPOIYKTOB
CrOopaHUs Ha BBIXOJIE M3 TOMKHU MOJIyYeHBI cieayromue qanueie: O =5 %; CO =1
%; Ha = 2 %; CHs = 1,75 %. Onpenenuts ko3pGUireHT n30bITKa BO3TyXa.

3amada 6. Ilocne mpoBeneHHS XHMHYECKOI'O aHaju3a COCTaBa IMPOJAYKTOB
CrOpaHMsl 3a TONKOW W Ha BBIXOJIE M3 KOTJA IOJYyYEHBI CICAYIOIIUE JTaHHBIC:
0,"=4%; CO" = 1,5 %; H)" =1 %; O = 6 %; CO™ =1 %; H> = 0,5 %.
OnpeaeauTs TPUCOCHI BO3yXa B KOTJIE.

3agauva 7. [IpousBecTtu pacu€T MaTepuaIbLHOTO OanaHca mpolecca HEMOJIHOTO
ropeHust Kokca ciemyromiero coctaBa: CP = 955 %; H? = 0,4 %; O = 0,9 %;
SP=1%; NP =1,2%; WP =1 %, ecnu y, = 0,28.

3amaua 8. J{;s cyxoro mpupoHOTO Tasza, nMeromiero coctaB CHs = 89,9 %;
CzHe = 3,1 %; C3H8 = 0,9 %; C4H10 = 0,4 %; Nz = 5,2 %; COz = 0,3 %; 02 = 0,2 %
MOCTpouTh h-t muarpaMmy W ONpENeTuTh KaJOPUMETPHUYECKYIO TEeMIIepaTypy
TOPEHHUSI TOIUINBA, €CIIH

a) KOMIIOHCHTHI TOIIMBA HE ITOIOTPEBAIOTCS;

0) Bo3nyx mojorpeaercs 10 temmnepatypsl 500 °C.

7.2.3 IlpumepHbIii epeyeHb 3aJaHUi 11 pelieHus1 MPUKJIATHBIX 32124

3amaua 1. Onpenenuth coctaB paboueil Macchl Ma3yTa, €ClIM 3a/1aH COCTaB
ero roproueit Mmaccel: C" =85 %; H' =2,6 %; O"=3 %; S"=8,8 %; N"=0,6 % u
U3BECTHO, 4TO pabouast BiraxHocTh WP = 10 %, a 301bHOCTH CyXOH Macchl
A =0,3 %.

3amaya 2. OmnpegenuTh cocTtaB paboueld Macchbl TOIUIMBA, €CJIH B
CripaBOYHUKE 3adaH cienayrouuid coctaB: CP =38,6 %; HP = 2,6 %; OP = 3,1 %;
SP=3,8%; NP =0,8 %; AP =40,1 %; WP =11,0 %, a TeXHHYECKHH aHAJIN3 IOKa3aJ,
YTO B JEUCTBUTEIBHOCTH BJIAXKHOCTH cocTaBiisieT WP = 16 %.

3agada 3. Onpenenutb XUMUYECKUI COCTaB BJIAXXHOTO MPUPOJHOrO Trasa,
ecnm m3BecTeH ero cyxoiut coctaB: CHs = 89 %; C,Hs = 3,1 %; CsHg = 1,3 %;
N, = 5,7 %, a Bnarocoaep:xanue pasno d, = 63,1 r/m>.

3amaua 4. BeUHUCIUTH BBICHIYI0 W HUBIIYIO TEIJIOTHI CTOpaHUS Mas3yTa,
uMerorero cieayromuii cocras: Cr = 86,5 %; H, = 10,6 %; O, = 0,2 %; S, = 2,1 %;
N;=0,6 %; W, = 10 %; A, = 0,3 %.



3amaua 5. BBMHCIUTH TEIMJIOTY CTOpPAHHS CYXOro MPUPOJHOTO Tasa,
uMmeroniero crenyromuii cocraB: CHs = 89,9 %; CoHg = 3,1 %; CsHg = 0,9 %;
CsHio = 0,4 %; N2 = 5,2 %; CO, = 0,3 %; O, = 0,2 %.

3amadya 6. OmpeaenuTh HHU3IIYIO TEIJIOTY cropanus yrias JlonGacckoro
Mectopoxxaerust Mmapku JIP (CP =49,3 %; H? = 3,6 %; OP=8,3%; SP=3%; NP =1
%; AP =21,8; WP =13 %), eclii TEXHUUECKHUH aHAJIU3 TI0OKa3aJj, YTO BIAKHOCTH €ro
paboueit Maccel coctaisieT 18 %, a 3o0apHOCTH — 13 %.

3amaua 7. OnpeaenuTs TEIUVIOTY CTOPAaHMs MPUPOJIHOTO Ta3a ra3ompoBOa
Munck — MockBa (CH4 = 92,8 %; CzHe = 3,9 %; C3H8 = 1,1 %; C4H10 = 0,4 %;
CsHi2 = 0,1 %; N2 = 1,6 %; CO2= 10,1 %), ecimi TEXHUYESCKHA aHAIN3 IT0Ka3aJl, 9YTO
ero Biarocozep:kanue cocrasisier d; = 60 r/m3.

3agaya 8. OnpenennuTs TEIIIOTY CrOPAHUS CMECH Ira30B, cocTtodmmi u3 60 %
npupoaHoro ra3a cocraBa: CHs = 98 %; C,Hs = 0,4 %; CsHg = 0,2 %; N2 = 1,3 %;
CO; = 0,1 % u 40 % npupoanoro raza cocraBa: CHy = 25,5 %; H,S = 2,3 %;
CO =6,5%; H,=59,5%; N,=3,3 %; CO,=2,4 %; O, =0,5 %.

7.2.4 IlpumepHbIii NepeYyeHb BONPOCOB JIS1 MOATOTOBKHU K 3a4eTy
He mpenycMoTpeHO y4eOHBIM TUTaHOM.

7.2.5 IlpumepHbIii NepeyeHb 3a1aHUI 1)1 MOATOTOBKH K IK3aMeHY

1. Onpenenenve MOHATHS «TomIMBO». OOmias knaccudukanus TOIUIMBA.
OcHOBHBIE TOTPEOUTENU Ta3000PA3HOTO, )KUJIKOTO U TBEPOTO TOILIUBA.

2. TonnuBHBINA OanaHC CTpaHbl W TMEPCHEKTHUBHI €0 pa3BUTHA. Pe3epBbl
HPKOHOMHUU OPraHUYECKOro TOILJIUBA.

3. OcHoBHbIE TpeOOBaHUS, TMPEABABIAEMbIE K Ta30BBIM TOpEIKaM, HX
KJ1accu(pUKaLMsl 1 OCHOBHBIE XapaKTEPUCTUKH.

4. Ilpeumy1iecTBa, HEIOCTATKH, 00JACTh MPUMEHEHHUS, BBIOOP OTIEIIbHBIX
KJIACCOB T'OPEJIOK.

5. KoHCTpyKIMu ra3oropesioyHbix yCTPOMUCTB.

6. Oco0eHHOCTH pacu€Ta UCTEUEHUS C)KUMAEMOro M HEC)KMMAaeMoro rasa u3
OTBEPCTHUM U COILI.

7. OCcHOBBI pacuéra NPSIMOTOYHBIX TyThE€BBIX TOPEIIOK.

8. OcHOBBI pacuéTa HHKEKLIUOHHBIX TOPEIIOK.

9. Pacuér miuHBl KuHETHYecKoro W auddysuoHHoro ¢akenoB. Bridop
rabapuToOB KaMep CropaHus.

10. OcHoBHble TpeOOBaHUA, MNpPEIbSABIAEMble K (QOPCYHKaM, M HUX
KJ1accu(uKanus 1 OCHOBHBIE XapaKTEPUCTUKHU.

11. TIlpeumymiecTBa, HEIOCTATKM M O00JACTh NPUMEHEHHS OTIEIbHBIX
KJIaCCOB ()OPCYHOK.

12. Koncrpykuuu GpopcyHOK.

13. MexaHu3M pacubUIMBaHUS KUIKOCTH (POPCYHKAMH.

14. 3akOoHOMEpPHOCTH HCHApEHUsl Kalejb >KUAKOTO TOIUIMBA B Kamepax
cropanus. MaTeHcudukaius nporeccoB CKUraHus >KUIKOr0 TOILINBA.

15. Pacuér MexaHHUYeCKHX IIEHTPOOEKHBIX (POPCYHOK A UACATBHBIX U
peanbHbIX KUIKUX TOILINB.



16. PekoMmeHnmanuu mo BIOOPY CEUEHUN Ma3yTOMPOBOJIOB, MAPOTIPOBOIOB U
BO3/IyXOBOJIOB K (hOpPCYHKAM.

17. OueHka reoMeTprUuecKUX pa3MepoB (akesia paclbUIEHHOTO KUIKOTO
ToruBa. OnpeereHre pa3MepoB KaMep CropaHus.

18. Ilpomecc cioeBOro CcKuraHusi TBEPAOTO TOIJIMBA U OCHOBHBIC
TEXHUYECKUE CXEMbI €0 OCYIIECTBIICHHUS.

19. OcoOGeHHOCTH CKUTaHUs TBEPIOTO TOIIMBA B MICEBIO0KUKEHHOM CIIOE.

20. Oco0OeHHOCTH TBUICYTOJIBHOTO CXKHUTaHusi TBEPAOro TorumBa. OleHKa
JUTHHBI TTBUICYTOJIBHOTO (hakena.

21. Knaccudukamnuss mbUICYTOJIBHBIX Tropenok. Pexomenmamuum — amst
POEKTUPOBAHUS MBLIEYTOJIBHBIX TOPEIIOK.

22. Jluccounanus npolyKTOB CTOPaHHUS.

23. l'azoo0pa3zoBanue B ciioe TBEPAOTO TOIJIMBA HA BO3AYIIHOM, ITAPOBOM,
IIapOBO3AYIIHOM U IApPOKUCIOPOAHOM nyThe. Pacuér mokasareneil ero
razuduxanus.

24. MexaHu3M HEMOJIHOI0 TOPEHUsI ra3000pa3HOro U KHUJIKOT'O TOTLIUBA.

25. MexaHu3M M KUHETHMKa KOHBEPCHM YIJIEBOJOPOJIHOTO TOILJIMBA
YIIIEKUCIOTON U BOJASIHBIM TApOM.

26. CxeMbl IPOM3BOACTBA YHIOTEPMUUYECKUX U IK30TEPMHUUECKUX 3aILUTHBIX
aTMoc(ep U3 PHEPreTUYECKUX TOILIUB.

27. OcoOeHHOCTH MYJIbCAIIMOHHOTO U JYyTHEBOTO (HA KUCIOPOJE) CKUTAHUS
TOTLITUB.

28. IlpumeHeHue ynbTpa3ByKa, JJIEKTPUUECKUX W MArHUTHBIX TMOJEH s
WHTCHCU(DHUKAITIN TOPEHUSI.

29. OCOOCHHOCTH C)KWTaHHsI ra3a B KOHTaKTHBIX TEIUIOOOMEHHUKAaxX, B
3aChINIKaxX U HACAJKaX.

30. Ucniosib30BaHUE YHEPTUU AABJICHUS Ta3a B TYPOMHHBIX TOPEJIKaX.

31. IlpuHumn pAecTBHs, MNPEUMYIIECTBA, HEIOCTaTKM M  00JIacTh
IIPUMEHEHUS Fa303JIEKTPUYECKUX FOPETIOK.

32. Cxuranue KUJIKOTro TOIUIMBA C €r0 MPEIBApUTEIHLHON ra3uduKaiueii u c
MOMOIIBbI0 6apOOTAKHBIX TOPETIOK.

33. Cxxuranue Ma3yTa B BUXPEBBIX U [IUKJIIOHHBIX KaMepax CrOpaHMUsl.

34. Cxuranue Ma3yTHbIX SMylbcui. CXUraHue MmasyTa NMpU MNPEIesIbHO
MaJbIX U30BITKAX BO3/IyXa.

35. OCoOEHHOCTH C)KHMraHWs Ma3yTa M YrOJIbHOM TbUIM BO BCTPEYHBIX
cTpysix. CKUTaHHE BOJOYTOJIbHBIX CYCIEH3HI.

36. CMeceoOpa3oBaHUE B TOPEIOYHBIX YCTPOIMCTBAX M KaMepax CropaHus.

37. HccnenoBaHue Mojiell CKOpPOCTEW, TeMIepaTyp M KOHILIEHTpauui B
ceueHusax (Qakena. OnpegenceHue a’poAMHAMUYECKON W XUMHYECKOW JIJTMHBI
dakena u ero GoOpMBI.

38. Meronuka TEMIOTEXHUYECKUX HCHBITAHUI Pa3HbIX OTHETEXHUYECKHX
YCTaHOBOK.

39. [IpubnmkeHHoe MaTeMaTHUYEeCKOE MOJEIMPOBAHUE IMPOIIEcCa TOPEHUs
pacmbUIEHHOTO KUKOTO TOIUINBA U JUu((Hy3HUOHHOTO Ta30BoOro (hakena.

40. IlpubnmxeHHOE MAaTeMaTHYECKOE MOJICIMPOBAHHE KUHETUYECKOTO



(dakena 1 MbUIEYTrOJILHOTO (aKeoB.

41. YcnoBust 6e30nmacHOTO 00CITyKMBaHUS arperaToB, padOTaIONIMX Ha rase,
KHUJIKOM TOTUTUBE U YTOJHHOU MBLIH.

42. TlpaBusia 6€30MacCHOTO PO3IKHUIa rOpesoK. 3aliuTa ropesiok OT CPbIBa
¢akena 1 MPOCKOKOB TUTAMEHU B CMECHUTEITb.

43. ABTomMaTrKa 0€30MaCHOCTH JIJIS 3aIUTHI TOMOK TIPY yracaHUH IUIaMEHH.

7.2.6. MeToauka BBbICTABJIEHMS  OIEHKH TP  TNPOBeAeHHH
MPOMEKYTOYHOM aTTeCTAUNH

DK3aMeH MPOBOAUTCS MO TeCT-OMIeTaM, KaXKIblid U3 KOTOPhIX coaepx uT 10
BOIIPOCOB U CTaHAAPTHYIO WU IPUKIAJHYIO 3a1a4y.

l. Ouenka «HeynoBieTBOPUTENBHO» CTaBUTCS B CJydae, €CIU CTYICHT
IIPABWJIBHO OTBETWJI HA MEHEE 4 BONPOCOB W/WIIM HE PEILWII 3a/1a4y.

2. OueHka «YIOBIETBOPUTEIBHO» CTABUTCA B CIy4yae, €CIH CTYACHT
IIPaBUJIBHO OTBETUJ Ha 4-6 BOPOCOB U MOKa3aJl BEPHBIN X0/ PEIICHUS 3a/1a4H.

3. OneHka «X0opo1o» CTaBUTCS B CIydae, €CIIH CTYICHT IPaBUIbHO OTBETHUII
Ha 7-8 BOIPOCOB U MOJIyYNJI BEPHBIM OTBET IIPU PELICHUN 33]1a4H.

4. Ouenka «OTINYHO» CTaBUTCA, €CJIM CTYIEHT MPaBUIbHO OTBeTHII Ha 9-10
BOIIPOCOB U IIOJIYYUJI BEPHBIN OTBET IIPU PELICHUU 3a1a4U.

7.2.7 IlacniopT OLIEHOYHBIX MATEPHAJIOB
Kon
KonTponupyemsble pa3aeinsl (TEMBbI) . HanmenoBanue
Ne i/m KOHTPOJIHPYEMOI
JIUCITATITUHBI OLIEHOYHOT'O CpEe/ICTBa
KOMIICTCHITUH
1 BBenenue B qucUUIUIMHY [1K-3 Tecrt, nK3aMeH, pelIeHUE
3a1a4
2 Cxuranwme raza. ['azoropenoynsie I1K-3 Tect, 2K3aMeH, penicHue
yCTpoiicTBa 3a/1a4, KypCcOBOM MPOEKT,
3aluTa JJabopaTOPHBIX
pabor
3 Cxxuranwne ra3za. OCHOBBI pacuéra I1K-3 Tect, 2K3aMeH, penicHue
ra3oropejoyHbIX YCTPONUCTB U KaMep 3a/1a4, KypcOBOH MPOEKT
CrOpaHwms rasa
4 CokMraHue KUJIKOTO TOTUIHBA. ITK-3 Tect, 2K3aMeH, pelieHue
DOPCYHKH TSI CKUTAHHS KUIKOTO 3a1a4
TOILTMBA
5 CokMraHue KUJIKOTO TOTUIMBA. ITK-3 Tect, 2K3aMeH, pelieHue
3aKOHOMEPHOCTh PACTBITUBAHUS U 3a1a4
WCTIApEHUs Karemb KUIKOTO TOIUINBA
6 Coxurague >KUaKoro TOIUINBA. [1K-3 TecT, oK3aMeH, pereHne
OcHoBbI pacuéTa POpcyHOK U KaMep 3a/1a4, 3almTa
CrOpaHHUsl KUAKOTO TOIUIMBA 1a00paToOpHBIX paboT
7 Ckuranue TBEPAOTO TOILTUBA. ITK-3 Tect, 2K3aMeH, pelieHue
CnoeBoif METO CKUTaHUS TOILINBA 3a7a4, KypcOBOM MPOEKT,
3alUTa J1ad0paTOPHBIX
pabot
8 Coxkuranue TBEPIOTO TOILIUBA. ITK-3 TecT, 5K3aMeH, perieHue
Coxuranue yroJibHOM MbUIH 3a7a4, KypCOBOM IPOEKT




9 Bormpocsl Tepmudeckoit nepepadoTKu ITK-3 TecT, 5K3aMeH, perieHue
TOTLIINB 3a1a4

10 OcoOble cityuan U HOBBIC I1K-3 TecT, 5K3aMeH, perieHue
HATIPABIICHUS B TEXHUKE COKUTAHUS 3ama4
TOTLIINBA

11 DKCIEepUMEHTATbHbBIE METOIbI I1K-3 Tecrt, sK3aMeH, pelICHUE
MCCJICTOBAHMSI POIIECCOB TOPEHUS 3a/1a4y

12 TexHuka 6€30MaCHOCTH MPH I1K-3 TecT, 5K3aMeH, perieHue
C)KHTaHUU TOTUIUB 3a1a4

7.3. MeToaguueckue MaTepuajibl, ONpeaessiiONIde  TNPoUEayPbI
OlleHMBAHMS 3HAHUI, YMEeHM i, HABBIKOB H (MJIH) ONBITA AeATEIbHOCTH

TecTupoBaHHe OCYIIECTBISETCS, JIMOO MpPU MOMOIIM KOMIBIOTEPHOU
CHCTEMBI TECTUPOBAHHUA, JTUOO C WCIOJIH30BAHUEM BBIJAHHBIX TECT-33JaHUN Ha
OymaxkaoM Hocuteine. Bpems tectupoBanus 30 mMuH. 3aTeM OCYIIECTBIIACTCS
IpoOBEepKa TecTa HK3aMEHATOPOM U BBICTABISIETCS OILIEHKA COIJIACHO METOIUKU
BBICTABJICHUS OIICHKU MPH MPOBEICHUN MTPOMEKYTOUYHON aTTECTAIUH.

Pemenne craHmapTHBIX 3a7ad  OCYIIECTBISACTCSA, JUOO TpPU TOMOIIU
KOMIBIOTEPHON CHUCTEMBI TECTUPOBAHMS, JINOO C UCTIOIH30BAHUEM BBIAHHBIX 337124
Ha OyMakHOM Hocutelne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYIIECTBISETCS
IpOBEpKa pEIIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OIEHKA, COTJIACHO
METO/IMKHU BBICTaBJICHUS OLICHKHU MIPH MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAIINH.

Pemenve mnpukiagHBIX 3adad  OCYMIECTBIACTCS, JMOO TIPH TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OyMakHOM HocuTene. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYIIECTBISETCS
IMpOBEpKa pEIIeHHs 3a7ad SK3aMEHATOPOM M BBICTABISIETCS OILIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU TIPH MPOBEJACHUN TTPOMEKYTOUHOMN aTTECTAIIHH.

3ammTa KypcoBoil paboThl, KypCOBOTO MPOEKTA WJIK OTYETA MO BCEM BUJIaM
MPAKTUK OCYIIECTBISIETCS COIJIACHO TPEeOOBaHHSM, MPEIBIBISIEMBIM K paboTe,
ONMCAHHBIM B METOJIMYECKUX MaTepuanax. [I[puMepHOe BpeMs 3alIuThl Ha OJTHOTO
cTyaeHTa coctaBisieT 20 MuH.

8 YYUEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIHNEYEHUE JUCIHUIIJIUHBI)

8.1 IlepeueHb y4eOHOI JMTEpPATypbl, HEOOXOAUMOW /IJIsi OCBOEHHS
TUCHUNITIHHBI

1. TormBo u Teopus ropeHus: yuebnoe mocoobue / A. B. bapakos, A. A.
Hanees, [I. A. Ilpyrckux, B. [0. Jly6anun; ®I'bOY BO «Boponexckuit
roCyJJapCTBEHHBIN TEXHUYECKUIN yHUBEpcUTeT». — Boponex: U3a-so BI'TY, 2022.
- 132 c.

2. TOorMBO W TEOPHUSl TOPEHUS: METOJUYECKUE YKa3aHUSl K BBIMOJHEHUIO
7a60paTopHBIX padboT ais ctyneHToB HanpasieHus 13.03.01 «Tennosnepreruka u
TersiorexHukay (mpoduns «IIpoMbllieHHas TEMIOHEPTeTUKay) Bcex ¢GopM
oOyuenus / A. B. bapakos, A. A. Hanees. — Boponex: U3n-so BI'TY, 2021. — 24 c.

3. Hagees, A. A. TorunBo u Teopus ropeHus: npaktukyM / A. A. Hazgees,
A. B. bapakos. — Boponex: U3n-so BI'TY, 2021. - 78 c.




8.2 IlepeyeHb HMH(MOPMANMUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMbIX MNPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 Mpolecca Mo AUCHUIIMHE, BKJINYas
nepe4yeHb  JHULIEH3MOHHOTO  NPOrPAMMHOIO  o0ecledeHHsi, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 Ilepeuensn pecypcoB cetu «AHTEpHET»

— Poccuiickoe oOpa3oBanme. @enepanbHblil moprai. http://www.edu.ru;

— O6pasoBatenbHblii moptan BI'TY https://old.education.cchgeu.ru;

— Nudopmarnmonnas cucrema «EquHoe okHO gocTyma kK 00pa3oBaTeIbHBIM
pecypcamy»: http://window.edu.ru;

— IIpoext BI'TY:3nanus: https://wiki.cchgeu.ru.

—  OnexTpoHHbIH  (OHA  MPaBOBOM MW  HOPMATUBHO-TEXHUYECKOU
nokymentaruu. URL: http://docs.cntd.ru;

— EnuHas  cucremMa — KOHCTpyKTOpckoW — gokymentammu.  URL:
https://standartgost.ru/0/2871-edinaya_sistema_konstruktorskoy dokumentatsii;

— denepanbHbIil UHCTUTYT MIPOMBIIICHHOM COOCTBEHHOCTH.
Wudopmanmonno-nmouckosas cuctema. URL: www1.fips.ru;

— HanmonanbHas siekTponHas oubnuoreka: elibrary.ru;

— Nudopmarmonnsiit mopran Temperatures.ru: http://temperatures.ru.

8.2.2 llepevyeHb HH(OPMANMOHHBIX TEXHOJIOT Wil

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic;

— OpenOffice;

— Adobe Acrobat Reader;

— SMath Studio;

— Komnac-I'padux LT;

— Internet explorer.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANUMAS J1JIs1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

. Choeuuanu3upoBaHHAsl  JIGKIMOHHAs  ayJUTOpHUsS,  OCHAIIEHHas
000pyI0BaHUEM JJIS JICKIIMOHHBIX IEMOHCTPAIMA U MMPOCSKIIMOHHON armapaTypoi.

2. JlucnineiHbIi KIacc, OCHAMEHHBIA KOMITBIOTEPHBIMUA TIPOTpaMMaMu JJIst
MPOBEICHUS JTAOOPATOPHOTO MPAKTUKYMA.

3. Yuebnas nabopatopus «TOIIMBO U TEOPHUSI TOPEHUSD» ISl BBIIOJIHEHUS
J1a00paTOPHBIX PadOT.

10. METOAUMYECKHUE YKA3ZAHUSA IJISA OBYYAIOLHIUXCS 11O
OCBOEHMIO IUCIUAIIJIMHBI MOAYJIA)

[lo muctunnuue «Coxuranue W TepMHUecKas MepepadoTKa TOILIMBa
YUTAIOTCS JIEKIIUU, TPOBOASITCS MPAKTUUECKUE 3aHATHS U J1JaOOpaTOpHbIE PadOTHI,
BBIIIOJIHAETCS KypCOBOU MPOEKT.

OCHOBOIl UM3y4YeHHMS JUCUMIUIMHBI SBJSIOTCS JIGKIUU, HA KOTOPBIX
U3JIaraloTcs HauOoJee CyIIECTBEHHbIE U TPYAHbIE BONPOCHI, @ TAKXKE BOIIPOCHI, HE
HaIIEIINe OTpaXXeHHs B yueOHOIl TuTeparype.



[IpakTHueckue 3aHATHS HANpPaBlIEHbl HAa TNPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB COCTAaBJICHHUs MaTEPUAIBHOIO U TEIUIOBOTO OajlaHCOB IpoOLEcca TOPEHUs
TOIUIMBA,  ONpPENEICHUS  TEMIEpAaTypbl  TOpEHUs, pacuéra  pa3IUYHbIX
TOIUIMBONOTPEOIAIONINX YCTPONCTB. 3aHATHUA MPOBOJATCS IyTEM pEIICHUS
KOHKPETHBIX 3a/1a4 B ayAUTOPUHU.

JIabopatopHble paOOThI BBHIMOIHSIOTCS Ha J1a0OpaTOpHOM O0OpYy/IOBAaHUU B
COOTBETCTBUM C METOJIMKAMHU, IPUBEIECHHBIMH B YKa3aHUSX K BBIIIOJHEHHIO padoT.

Meronuka BBINIOJIHEHUS KypCOBOI'O IpPOEKTa U3JI0KEHA B
y4e0HO-METOIMYECKOM NOCOOMU. BBIMOIHATE 3Tanbl KypCOBOIO MPOEKTa JOJIKHBI
CBOEBPEMEHHO U B YCTAaHOBJIEHHBIE CPOKHU.

KoHTposib ycBoeHus Marepuana JUCUUIUIMHBI MPOU3BOJUTCS IMPOBEPKOM
KypPCOBOT'O MPOEKTA, 3aIUTON KypCOBOTO MTPOEKTA.

Bun yueOHbIx

o JleAaTenbHOCTH CTyIEHTa
3aHATUI

Jlexuus Hamnucanne KoHCIEKTa JIGKIIMH: KPATKO, CXEMATUYHO, IIOCIIEI0BATEIBHO
(¢uKcUpoBaTb OCHOBHBIE IIOJOXEHHS, BBIBOABI, (OPMYIUPOBKH,
0000111eHUs; TTOMEYaTh Ba)KHBIE MBICIIH, BBIIEISATH KIIIOUEBHIE CIIOBA,
TepMmuHbI. [IpoBepKa TEPMUHOB, MOHATHI C MTOMOUIBIO SHIMKIIONEINM,
CJIOBapel, CIPABOYHUKOB C BBIIMCHIBAHUEM TOJIKOBAaHUH B TETpalb.
O6o3HaueHue BONPOCOB, TEPMHUHOB, MaTepuana, KOTOPbHIE BBI3bIBAIOT
TPYOHOCTH, IIOMCK OTBETOB B PEKOMEHJyeMol Jmureparype. Ecnu
CaMOCTOSITENIbHO HE yAaeTcs pa3o0parbcs B Marepuaie, HeoOXOoIuMo
chopMyIMpOBaTh BONPOC U 3aaTh MPENOAaBaTeNI0 Ha JIEKIMK WIKA Ha
IIPAKTUYECKOM 3aHATHH.

[IpakTueckoe KoHcnektupoBaHne  peKOMEHAyeMbIX  HCTOYHUKOB. Pabora ¢

3aHATHE KOHCIIEKTOM JIEKLIUH, TIOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM,
IIPOCMOTP pPEKOMEHAYEeMOM nuTeparypsl. lIpocnymmBanue aynuo- u
BUJICO3aIUCEN 10 3aJaHHOI TeMe, BBIMOJIHEHUE PACYETHO-TPaUIECKUX
3a[JaHu}, pEIICHNE 3324 10 AJITOPUTMY.

JlaboparopHas pabota [JlaboparopHbie ~ pabOTHl  MO3BOJSIOT  HAYYUTHCA  MPUMEHSTH
TCOPCTUUCCKHUEC 3HaHHWA, IIOJYYCHHBIC Ha JICKOUW 1TOpHU PCIICHHUU
KOHKpPETHBIX 3a7ad. UtoObl Hamboiee palMOHAIBHO H  IOJIHO
HUCITIOJIB30BATh BCC BO3MOXHOCTU J'Ia60paTOpHBIX JJ11 TIOATOTOBKU K HUM
HE00X0UMO: ciellyeT pa3o0paTh JIEKIHIO 110 COOTBETCTBYIOLIEH TeMe,
03HAKOMHTCSI C COOTBETCTBYIOIIUM pPa3JeioM y4eOHHKaA, MpopadoTaTh
TOTIOTHUTENIFHYI0 JTUTEPATypy M HMCTOYHHWKH, PEIIUTh 3aJadyd |
BBITTIOJTHHUTD APYTHUEC MMCbMCHHBIC 3aIaHU .

CamoctostenpHas |CaMocTosiTenbHass paboTa CTYIEHTOB CIIOCOOCTBYET TIyOOKOMY
pabora YCBOEHUS y4eOHOTO MaTepurasa U Pa3BUTHIO HABBIKOB CaMOOOpa30BaHMS.

CamocTtosTenpHas paboTa mpeanoiaraeT CleAyIIIne COCTaBISIONIIE:

- paboTa ¢ TeKCTaMu: y4eOHUKAMH, CIIPABOYHUKAMH, JOTOTHUTEITHHOU

JTUTEPATyPOi, a TaKKe MPopabOTKa KOHCIIEKTOB JICKIIHIA;

- BBIITIOJTHCHUEC JOMAIITHUX SajlaHI/Iﬁ H pacCy€TOB;,

- pa60Ta Haa TCMaMU IJisl CaMOCTOSITCIIbHOI'O U3YUYCHUS |

- yuacTHe B pabdoTe CTy/IEHYCCKUX HayYHBIX KOH(PEPEHIINHA, OTMMITAAT;

- IOJrOTOBKA K IPOMEKYTOYHON aTTECTAlUU.

IToaroroBka k I'oToBUTHCS K IPOMEKYTOYHOU ATTECTALMU CIIEYET CUCTEMAaTUYECKH, B
IIPOMEXYTOYHOM  |TedeHue Bcero cemecrpa. MHTEHCHBHAs NOATOTOBKA JTOJDKHA HA4YaThCs




aTTecTaluu

HE TO03/HEe, YeM 3a MECSI-TIoJTopa J0 MPOMEXYTOUHOM aTrTecTaluu.
JlaHHbIEe TEpea IK3aMEHOM, SK3aMEHOM TpHU IHS 3PQEKTHBHEE BCETO
MCIOJIb30BAaTh JJI MOBTOPEHMSI U CUCTEMAaTH3aI[MK MaTepHara.
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