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1. HEJIA ¥ 3AJJAYA JUCTUTLIAHBI

1.1. Heau AuCHUMIHHBI

Lleap W3ydeHHS MUCHHUILIMHBI COCTOMT B OOCCICUYCHHM (PYHJIaMEHTAJIbHOM
MOJITOTOBKH, ITO3BOJISIOIICH Pa3BUTh HABBIKH 110 TIPABUIBHOMY BBIOOPY M pacuéry
TOPEHUS TOIUIMBA B PA3JIMYHBIX TEIUIOMOTPEOISIOMNX arperaTax MPOMBIIIICHHON
TEIJIOOHEPTCTHKN U TCTUIOTEXHUKH.

1.2. 3agaun ocBOeHHUS TUCIHHUILIHHBI

N3ydeHne OCHOBHBIX BHJOB IPOMBIIIJIEHHOTO TOIUIMBA, €ro COCTaBa,
KJ1acCu(pUKAIY U MAPKUPOBKH; N3YICHUE METOUK COCTABJICHUS MaTePUAIIbHBIX U
TEIUJIOBBIX 0aJIaHCOB MPOLIECCOB FTOPEHMUS; U3YUCHUE KUHETUKHU MIPOIiecca FTOPEHMUs, B
TOM YHCJE MPOLECCOB CMECe0Opa3oBaHMs, BOCIUIAMEHECHHUS M XHUMHYECKOIO
pearupoBaHusl; U3yUYeHHEe OCOOCHHOCTEH CXKUTAHUS Pa3IUYHBIX BHUIOB TOILIMBA U
YCTPOMCTB ISl UX pear3alni.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII

Jucnummaa «TOIIMBO M TEOpUS TOPEHHS» OTHOCUTCS K JUCIUTIIMHAM
BapUAaTHUBHOMN YacTH (AUCIUILIMHA 110 BEIOOPY) Os1oka b1.

3. HEPEYEHD IIVIAHUPYEMBbIX PE3YJBTATOB OBYYEHUA 11O
JANCIUIIJIMHE

[Tponecc n3ydeHUs: TUCIUTIITUHBI « TOTIIMBO ¥ TEOPHs TOPEHUS» HAIpaBJIeH
Ha (hOPMHUPOBAHUE CICAYIOMNX KOMITCTCHITHA:

OIIK-2 - cmocoOHOCTHIO JAEMOHCTPUPOBATH 0a30BbIe 3HAHHUS B 0O0JACTH
€CTECTBEHHOHAYYHBIX UCUHUILINH, TOTOBHOCTBIO BBISBIIATh €CTE€CTBEHHOHAYYHYIO
CYITHOCTh TPOOJIEM, BO3HHKAIOIIUX B XOJIe¢ MPO(PECCHOHANBHON AESITeIbHOCTH;
OPUMEHATh JUISI UX pPa3pelieHHs] OCHOBHBIE 3aKOHBI E€CTECTBO3HAHUS, METObI
MaTeMaTU4YeCKOro  aHajlu3a U MOJCIHMPOBAHUSA,  TEOPETUYECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIICIOBAHMUS.

[IK-2 - cmocoOHOCTBIO TMPOBOAUTH PACUETHI IO THUIMOBBIM METOJIMKAM,
MIPOCKTUPOBATH TEXHOJOTHYECKOE 000PY/I0BaHNE C UCTIOJIb30BAaHUEM CTaHIaPTHBIX
CPEICTB aBTOMATH3allUd TPOCKTUPOBAHUS B COOTBETCTBHH C TEXHUYCCKUM
3aJIaHUEM.

[IK-4 - crnocoOHOCTBIO K MPOBEACHUIO HKCIEPUMEHTOB MO 3aJJaHHOU
METO/MKE, 00pabOTKe W aHalIM3y MOJTYYEHHBIX pPE3yJbTaTOB C MPUBJICYEHUEM
COOTBETCTBYIOILIETO MAaTEMaTHYECKOT0 anmnapara.

Pe3yabTarsl 00yueHns, XapaKTepu3ylolue

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETEHIIUN

OIIK-2 3HAaTb OCHOBHBIC BHUAbI ITIPOMBIINIJICHHOT'O TOIINIMBA, €0 COCTAaB
U MAapKHUPOBKY; OCHOBHBIC TCPMOXNMHNYCCKNEC YPAaBHCHUA
ITOJIHOT'O W HEIIOJHOI'O TOPCHUA; KHHCTHUKY IMPOICCCAa TOPCHUA




YMCTb COCTABJIAATH MaTepI/IaJIBHHﬁ OanaHC rOpCHH,
COCTAaBJIAThH TEILJIOBOM OajlaHC TOPCHUA

BJIa/I€Th HaBbIKaMH MPUMEHEHUS] OCHOBHBIX (PU3UUYECKUX
Y XUMUYECKUX 3aKOHOMEPHOCTEN MPHU pacy€Te TOPEHUs
TOIUINB

[1K-2 3HaTh OCOOCHHOCTH COKUTaHUsI TBEPIOTO, KUJIKOTO U
razo000pa3HOro TOIJIMBA

YMETh MPOU3BOUTH BHIOOP U PACUET YCTPONCTB CHKUTAHUS
TOTLIMBA

BJIAJI€Th HABBIKAMU BBIOOpA U pacuéra
TOTUIMBOINIOTPEOIISIOIINUX YCTPOICTB

[1K-4 3HaTh METOAUKU SKCIIEPUMEHTAIIBHOTO UCCIIEAOBAHUA
TEII0(QU3NYECKUX CBOMCTB Pa3IUYHbBIX TOILJIUB

YMCTb OCYIICCTBIIATL CTAaTUCTHYCCKYTO 06pa60T1<y
PE3YJILTATOB 3KCIICPUMCHTAJILbHOI'O NCCIICAOBAHNA

BJIQJIETh METOJIaMH TE€OPETUUYECKOTO (PacuéTHOr0) U
AKCIIEPUMEHTAJILHOTO OTPE/IeTICHUs MTapaMETPOB TOIUIMBA U
MpoIecca TOPEHUS

4. OB BEM JUCHUIIJIMHBI
OOmrast TpymoEMKOCTh JTUCHUILIMHBI «TOINIMBO M TEOPUS TOPCHHUS
COCTAaBJISIET D 3.€.

Pacnpenenenune Tpy10€MKOCTH TUCHUILIMHBI IO BUJAM 3aHATHH.

QOunas popma 00ydeHnust

. Bcero | Cemectpnl

Bunbr yue6HOM paboTh YACOB 5
AyauTOpPHBIE 3aHATHS (BCEro) 90 90
B Tom uncrne:
Jlexun 36 36
[TpakTuueckue 3ausatus (113) 36 36
JlabopaTtopusie pabotsl (JIP) 18 18
CamocrosiTeibHas padbora o4 o4
KypcoBoii npoexkt + +
Yacel Ha KOHTPOJIb 36 36
Bupl npoMeKyTOYHOM aTTECTAUM - YK3aMEH + +
OO01mast Tpy10€MKOCTb:
aKaJIEMUYECKHUE YaCHI 180 180
3a4.e. 5 5




3aouHas popma o0ydyeHust

. Bcero | Cemectpbl
Buner yaeGHo paboTh HACOR 7
AyIUTOpHBbIE 3aHATHSA (BCEro) 22 22

B TtoMm uucie:

Jlexun

[Tpaktuueckue 3anstus (I13)

JlabopaTtopusie pabotsl (JIP)

[ep) No o) Heo)

| 0o|0o

CamocrosiTesibHasi padoTa 149

149

KypcoBoii npoekt

+

+

Yacel Ha KOHTPOJIb

(o]

(o]

Buapl MpoMEKyTOUYHOM aTTECTALMH - DK3aMEH +
OO6m1ast TpPy10€MKOCTb:

aKaJIEMUYECKHE Yachl 180
3a4.e]l. 5

180

5.1

5. COAEPKAHME JJUCLHUILTAHBI (MOYJIST)

Conep:kaHue  pa3aejoB  JTHCHUILIHHBI

TPYAOEMKOCTH 10 BUAAM 3aHATHH

Ounas ¢popma o0yueHust

H pacupeaejacHuce

/1

HaumeHoBaHMe TeMbl Conepxanue pasnena Jlex.

[pak. J1ab.
3aH. 3aH.

CPC

Bcero,
qac.

1 |BBenenue B mucuuiuuHy. |OnpeaeneHue NOHATHS «TOIUIHBOY. O0mas

kiaccudukanus Tomamsa. CTpykTypa u
TIEPCTIEKTUBBI Pa3BUTHS TOIUIMBHOTO OaslaHca
Poccuu. Ilonstue npouecca «roperue». Pons 2
OTEUECTBEHHBIX 1 3apYOeXHBIX YUEHBIX B
Pa3BUTHH TEOPHHU FOpEeHHs. 3a1a4uu U
COZICpIKaHHE Kypca.

2 |Cocras Tommsa. [Ipoucxoxnenne TBEPIOTO, KHUIKOTO U

ra3000pa3HOro UCKOMaeMOro TOILIHBA,
TEMJIOTEXHUYECKAs XapaKTePUCTUKA
OCHOBHBIX 2JIEMCHTOB, BXOJAIIHUX B COCTAaB
ToryiuBa. Biara u MHUHECPAJIbHBIC TPUMECH
TOILIMBA, UX BIMSHUE HA KAYECTBO TOILIUBA.
Bexon netyqnx u kokca. Pabouas, cyxas,
roprouasi 1 OpraHn4eckasi Macchl TOIJIUBA.
DopMyJbl IepecdéTa coCTaBa TOILIUBA C
OZHOM MacChl Ha IPYTYIO.

16

3 |TennorexHudeckue [TonsiTue o Tennore cropanus. Beicias u
XapaKTEepPUCTUKU HU31Iasl TEIUIOTHI cropanus. PacuéTtHele n

TOILIIUBA.

JKCIIEPHMEHTAIbHBIE METObI OIIPEIEIICHHS
TEIIOTHI CTOpPaHUsl. 3aKOH IIOCTOSHCTBA CyMM
TeIIOT cropanus. @opMyinsl nepecuéra
TEIIOT CTOPAHUs ¢ OJHOM Macchl TOILIUBA Ha
Ipyryto. YciaoBHoe Tomuso. [IpuBenéunsie
XapaKTEPUCTHKH TOILIUBA.

Mertonbl NpoBECHUS TEXHUYECKOTO aHaIN3a
TBEPOTO TOILIMBA.

10

4 |Knmaccudukanus n Bypsie yrioy, kaMeHHbIC YU, AHTPAIUTEL.
MapKUpPOBKa TBEPJOrO Top¢. INoproune cnanusl. Kpatkue cBenenus

TOILIUBA.

00 MCKYCCTBEHHOM TBEPIOM TOILIUBE. 2
Tepmuueckas nepepaboTka TBEPIOTO
TOILTHBA.




Knaccuduxanus n
MapKUPOBKa JKHJKOTO 1
ra3o00pa3HOTO TOILIHBA.

Hedrs. Kpatkue cBeenus o cocrase, 100b1ue
u nepepabotke HepTH. uCTUIIIMPOBaHHOE
JKUIKOE TOIUIMBO. Ma3yT. MapkupoBka u
OCHOBHEIE TTOKa3aTeIN Ma3yToB,
Hopmupyemsie 'OCTom. Temneparypa
BCTIBIIIKY ¥ BOCIIaMeHeHHUs1. [{pyrue BUIBI
JKHUIKOTO TOTIIMBA.

ITpupoansle u nomyTHbIEe rassl. CTpykTypa
razoBoro Oanmanca Poccun u nepcrieKTuBsI €ro
pasButHs. McKyccTBEHHBIE TOPIOYHE Ia3bl, HX
MOTy4eHUE U UCIIOIb30BAHHE.
On3NKO-XUMHYECKUE CITIOCOOB! MOTyYSHUS
HCKYCCTBEHHOTO TOILIHBA.

10

MarepuansHblii Oananc
Ipolecca TopeHus..

3aKoH KpaTHBIX OTHOIIEHUH JlanbroHa.
CrexnoMeTpuyecKrue YpaBHEHUS TOPEHHUS
3JIEMEHTOB, BXOJISIINX B COCTAB TOILIUBA.
TeopeTnueckuil pacxoja KUCIOpoaa U
Bo3ayxa. Koaddumuent n3bpITka Bo3ayxa.
Onpenenenue ko3 duipieHTa N30bITKA
BO3JlyXa IT0 COCTaBY IPOJYKTOB CTOPaHHMSI.
CoCTaB ¥ BBIXOJ] IPOJYKTOB CrOpPaH¥s.

Pacuér HemomHoOrO
TOPEHUS.

OCHOBHOE ypaBHEHHUE TOpPEeHUs. TOIUTMBHBIHA
ko3 durment byHre n MakcuMansHOe
coJiepKaHue TPEXaTOMHBIX Ta30B B
MIPOIYKTaX CTOPAaHHA. Y PaBHEHHUE HETIOIHOTO
ropenus. OnpeneneHne coaepKaHus OKUCH
yTJIepofia B MPOAYKTaX CTOPaHHMs.
I"azudukanys TBEPAOTO TOIUINBA.

TemnoBoii bamaHc
mporiecca rOpeHust.

Kanopumerpuueckas Temneparypa u
KAPOTIPOM3BOAUTEIFHOCTD TOILTHBA.
Jucconunanys NpoIyKTOB CTOPAHUS.
Teopernueckas U JelcTBUTENbHAS
TEMIIEPATyphl TOPEHHUSL.

Pacuér ropenus tomiuaa.

DHTANBNNS MPOIYKTOB cropanus. h-t
JyarpamMMa npoJyKToB cropanus. Pacuér
ropeHus Ha DBM.

TemnoBoii 6aaHC MPOMBIIUICHHOH MeYn.

12

10

Kuneruka nponecca
TOpEHUsl.

IIpunuun Jle-Ulatense-bpayna u 3akon
JeiicTByromux Mace. [Tonarue o ckopocTu
XUMHUYECKON peakiuu. 3aBUCUMOCTb
CKOPOCTH XMMHUUYECKO! peakuuu oT
KOHIIEHTPALlUU PearupyroIuX BEIleCTB.
3aBHCHMOCTH CKOPOCTH XHMHUYECKOH PeaKInu
OT JIaBJICHUSI ¥ TEMIIepaTyphl. 3aKOH
Appennyca. LlenHbIe peakuu ropeHus.
Kunernka 1ienHpIx peakuui.

11

CaMoBoOCIIIIaMEHEHUE U
3aKUTaHUE TOpIoYeil
cMmecH.

CamoBocIIaMEHEHHE U 3aKUTaHUE Toprouei
cMecH. TemoBas Teopust
caMoBocCIUIaMeHeHHs. TeMneparypa
MIPeABapUTEILHOTO Pa3orpeBa.
KoHIeHTpanmoHHbIe TPaHUIBI 3)KUTaHHS.
BrmsiHEe Ha TpaHUIBI 3a’KUTaHUS
TeMIepaTypsl, JaBICHHS 1 IpUMEceH.

12

Pacnipoctpanenue
IUIaME€HHU B TOPHOYHX
CMeCSIX.

PacnpocTpaHeHue miiaMeH! B ra30BbIX
cMecsix. HopmasnbHOe ropeHre 1 HopManbHas
CKOPOCTB PaclpOCTPaHEHNUS [IIAMEHH.
MaccoBas ckopoctb ropeust. Habmrogaemast
CKOPOCTB PacpOCTPAaHEHHS INIaMEeHN. 3aKOH
KOCHHYca. DKCIIepIMEHTAIIBHOE OIIPEe/IeNICHUE
CKOPOCTH PaclpOCTpaHEHHUs IIIaMEHN
METOJIOM Topeiku. BiusHue cocTasa,
JIaBJICHHS, TEMIIEPATYPBI roproyeii cMecH Ha
CKOPOCTh HOPMAJILHOTO PACIIPOCTPAHEHNUS
IulaMeHu. PacnpocTpaHeHue miaMeHu B
TypOYJICHTHOM IIOTOKE TOPIOYeH CMECH.
MareMaTnueckoe OIHCaHUE U PeIIeHne
COOTHOIICHUS MOJIEKYIISIPHON 1
TypOyJeHTHOH anuddy3un.

11

13

OCcOOEHHOCTH TOPEHHS

I'openue rasos. 'openue ogHOPOAHOMN




OZHOPOAHOM roproven
CMECH.

roproyeil cMecH NpH JaMUHAPHOM U
TypOyJIeHTHOM €€ ABMKEHUH. MeXaHu3M
(bopMHpOBaHHs KMHETHYECKOTO (haKerna.
IIpenens! ycTroiiunBOCTH rOpeHus IO
CKOPOCTH rOpIoYeii CMECH.

14

Juddysnonnoe
C)KMTI'aHHE Ta30B.

T'openue ra30B ¢ HEIOCTATOUYHBIM
KOJIMYECTBOM BO3/1yXa (CMEIIaHHBII IPUHIUIT
CXKUTaHUs). Y CTOWYMBOCTS TOPEHUS Ta30BOTO
¢axena. Ctabuam3amys 1 HHTEHCH(DUKALHS
CKHUT'aHUS ra3000pa3HbIX TOMMB. O0mas
KIIacCH(UKAIVSI TOPSHUSI Ta30B.

15

VYerpoiictBa st
C)KHTaHUS Ta3000pa3HOTO
TOILIHBA.

Krnaccnguxarus ropenok. ['opeiku ¢ HOIMHBIM
IIpeBapUTENbHBIM cMeleHueM. ['openku ¢
BHEIIHUM cMeleHueM. ['openku ams
CO3JaHUsI KOCBEHHOTO PaNalluOHHOTO
TermnooOMeHa.

KoHcTpykiuu ropenox.

16

OCOOEHHOCTH COKUTAHMS
JKUJIKOTO TOIIIMBA.

T'openne xxunkoro Tommea. Bocriamenenue
1 MeXaHU3M ropeHusi. ['opeHue Karm
JKHUIKOTO TOIUIHBa. C)KUTaHUE KUIKOTO
TorumBa B (hakene. HTeHCHpUKALUSL
IIPOLIECCOB CKUTAHHS KMAKOTO TOIIHBA.

17

VYerpoiicta st
C)KHTaHUS KUJIKOTO
TOTUTHBA.

Knaccuduranus GopcyHok. MexaHuuecKkue
¢dopcynku. [TneBMaTnueckne GopcyHKH
BBICOKOT'O M HU3KOTO JIaBJICHHSI.
Poraumonnsie GpopcyHku. JlocTOMHCTBA,
HEJOCTATKH M 00JIaCTh IPHUMEHEHHUS
Ppa3Iu9HBIX (OpPCYHOK.

KoHcTpykimu GpopcyHOK.

18

VYerpoiicta st
CXKHUTaHUS TBEPJOTO
TOTUTHBA

I'openue TBEprOro ToruBa. OCHOBHBIE
peakIu ropeHus 1 rasuduxanii. Mexanusm
U KUHETHKa ropeHus yriepona. Poib
BTOPUYHBIX PEaKIMi Ha KHHETUKY TOpEHUs
yriepoza. Poib neTydnx B mporecce ropeHus
TBEPIOTO TOIUIMBA. ['OpeHNe TOIIUBHBIX
YaCTHI] B YCIOBUSIX MBUIEBHIHOTO (haKera.
@akTOpHI, ONIpEAENAIONNEe JUTHHY
MIBUICYTONIBHOTO (hakena. ['opeHne n
rasuguKanys yris B cioe. JluHaMuKa
00pa3oBaHus U IPOTHKEHHOCT KUCIOPOAHON
U BOCCTaHOBUTENIbHOI 30H. [lyTH
HWHTEHCU(UKAIUY TOPEHNUS TBEPIOTO
TOILTHBA.

MerTonbl TepMHYECKOH TIepepaboTKu
TBEPIOTO TOILIMBA.

11

Hrtoro

36

36

18

54

144

3aounas gopma o0yueHust

HauMeHoBaHUE TEMBI

Copeprkanue pasjena

Jlexnn

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
qgac

BBeneHue B AUCLHUILINHY.

OnpeeneHue NOHATHS «TOTUIHBOY. OOIas
Kiaccudukanus rorwmsa. CTpyKkTypa u
MEPCIIEKTUBBI Pa3BUTHS TOIUIMBHOTO OayiaHca
Poccuu. [Tonarue npouecca «ropenue». Ponb
OTEYECTBEHHBIX U 3apyOC)KHBIX YUEHBIX B
Pa3BUTHU TEOPUH TOPEHUS. 3a1a91 U
coJiepKaHue Kypca.

CocTaB TOIUIMBA.

[TpoucxoxaeHue TBEPIOTO, )KUAKOTO U
raz000pa3HOro UCKOMAeMOro TOIUIHBA,
TEIUIOTEXHUYECKAsd XapaKTEePUCTHKA
OCHOBHBIX 2JIEMEHTOB, BXOAALIUX B COCTaB
ToIMBa. Biara u MuHepaibHbIe IPUMECH
TOILIMBA, UX BIMSHUE HA KAYECTBO TOILIUBA.
Bexon netyunx u kokca. Pabouas, cyxas,
roproyasi 1 OpraHu4ecKasi Macchbl TOIJIMBA.
DopMyIibl Iepecuéra cocTaBa TOIIUBA C
OZHOM Macchl Ha IPYIYIO.

16

TennorexHuvyeckne

Tlonsatue o TemioTe CropaHus. Bricas n

10




XapaKTepPUCTUKU
TOTUINBA.

HHU31Ias TEMJIOThl cropanus. Pacuérhele u
9KCIIEPUMEHTAIbHBIE METOIbI ONPEACICHHS
TEIUIOTHI CTOpPaHusl. 3aKOH MOCTOSHCTBA CYMM
TEIUIOT cropanust. @opMyIibl epecuéra
TEIUIOT CrOpaHUsl ¢ OJTHON Macchl TOIUIMBA HA
npyryto. YciaosHoe ToruBo. [IpuBenéunsie
XapaKTEepPUCTUKU TOILIUBA.

Mertoapl IpoBeIeHUS TEXHUYECKOTO aHaIN3a
TBEPIOTO TOILIUBA.

Knaccuduxanus n
MapKHpOBKa TBEPJOTO
TOIUINBA.

Bypsle yriau, KaMeHHBbIE YTIH. AHTPALUTHI.
Top¢. INoproune cnanusl. Kpatkue cBeneHus
00 MCKYCCTBEHHOM TBEPIOM TOILIUBE.
Tepmuueckas nepepaboTka TBEPIOTO
TOIUTHBA.

10

Knaccuduxanus n
MapKUPOBKa JKHJKOTO 1
ra3000pa3HOTO TOILIHBA.

HedTs. KpaTkue cBenenus o cocrase, 100b14e
u nepepabotke HepTH. uCTHIIIpPOBaHHOE
JKUIKOE TOIUIMBO. MasyT. MapkupoBka u
OCHOBHEIE ITOKa3aTeIn Ma3yToB,
Hopmupyembie 'OCTom. Temnepatypa
BCIIBIIIKY ¥ BOCIUIaMeHeHHMs1. [{pyrue BHIbI
JKHUIKOTO TOILIMBA.

[Tpupoansie u momyTHEIE ra3sl. CTpykTypa
razoBoro Oamanca Poccun 1 nepcrieKTuBsI €ro
pasButHsA. VcKyccTBEHHBIE TOPIOYHE Ia3bl, HX
MOJTy4eHUE U UCIIOTb30BAHHE.
Ou3NKO-XUMHYECKUE CITOCOOBI MOTyYCHUS
HCKYCCTBEHHOTO TOILIHBA.

10

10

MarepuanbsHblii Oananc
mporecca rOpeHus.

3aKoH KpaTHBIX OTHOIIEHUH JlanbroHa.
CrexnoMeTpuyecKkrie YpaBHEHHUS TOPEHNUS
3JIEMEHTOB, BXOJISIINX B COCTAB TOILTUBA.
Teopetnueckuil pacxoja KUCIOpoaa U
Bo3ayxa. KoaddummenT n3opITKa Bo3ayxa.
Onpenenenue ko3 duipeHTa u30bITKA
BO3JlyXa [0 COCTaBY MMPOIYKTOB CTOPAHHSI.
CoCTaB ¥ BBIXOJ] NPOJYKTOB CrOpPaH¥s.

10

Pacuér HemomHOTO
TOPEHUS.

OcCHOBHOE ypaBHEHHE TOPEeHUS. TOTUTMBHBIHA
ko3 durment byHre n MakcuManbHOe
coJiepKaHue TPEXAaTOMHBIX Ta30B B
MIPOJYKTaX CTOPAHHS. Y PaBHEHHE HETIOJIHOTO
ropenus. OnpeneneHne coaepKaHus OKUCH
yrIiepojia B MPOJYKTaxX CrOPaHHMs.
I"azudukanys TBEPAOTO TOIUINBA.

TemnoBoii bamanc
mporecca rTOpeHust.

Kanopumerpnaeckast Temneparypa u
KAPOTIPOM3BOAUTEIFHOCTD TOILTHBA.
Jucconuanyst pOIyKTOB CTOPAHUS.
Teopernueckas U JelcTBUTENbHAS
TEMIIEPATYPbI TOPEHUSL.

Pacuér ropeHust Toruvaa.

DHTaNBNMs IPOAYKTOB cropanus. h-t
JmarpaMMa npoAyKToB cropanus. Pacuér
ropernst Ha OBM.

TernoBoii 6araHC MPOMBIIUICHHOH MeYH.

10

Kuneruka npouecca
TOpPEHHUS.

[Tpunnun Jle-lllarense-bpayHa u 3akoH
neiictByromux mace. IlonsaTue o ckopoctu
XUMHYECKON peakiuu. 3aBUCUMOCTb
CKOPOCTH XUMHUECKOHN PEAKIIUH OT
KOHIIEHTPALUU PEarkpyIOIIUX BEIIeCTB.
3aBHCHMOCTH CKOPOCTH XHMHUIECKOH peaKInu
OT JIaBJICHUSI U TEMIIEPaTyphl. 3aKOH
Appennyca. LlenHble peakuuu ropeHus.
Kunerunka 11enHpIX peakuui.

11

11

CaMoBoCIIIIaMEHEHUE U
3a)KUTaHue Toproueit
cMecH.

CamoBocIUIaMEHEHHE U 3aKUTaHUE Toprouei
cMecH. TeruioBast Teopust
camoBocIuIaMeHeHus. Temmeparypa
IIPEJBAPUTEIBHOIO Pa3orpesa.
KoHueHTpannoHHble rpaHULb] 3a)KUTAHUSL.
BnusiHue Ha rpaHUIbL 3aKUTAHUS
TEMIIEpaTypbl, JABJICHUS U TPUMECEH.

12

Pacnipoctpanenue
TUIAMEHH B TOPIOYNX

PacnpoctpaHeHye 1aMeHH B ra30BbIX
cmecsix. HopmasibHOE ropeHue n HopMaJibHast

11

11




CMECCAIX.

CKOPOCTh PACIPOCTPAHEHHS IIIAMEHU.
MaccoBas ckopocTs ropenus. Habmonaemas
CKOPOCTh PACIPOCTPaHEHHs IIIAMEHHU. 3aKOH
KOCHHYCa. DKCIEPUMEHTAIBHOE OIIpEICIICHHUE
CKOpPOCTH PaclpOCTPAHCHHUS IIIaMEHU
METOOM ropeniku. BimsHue cocrasa,
JIaBIICHUs, TEMIIEpaTypbl Froproyeil cMecu Ha
CKOPOCTh HOPMAITBHOTO PacIpOCTPAHEHUS
miamMeHu. PacripocTpaHeHue miaMeH! B
TypOyJIEHTHOM TIOTOKE TOpIOUYEH CMeCH.
MareMaTuuecKkoe OIMHCaHUE U PEIIeHue
COOTHOILICHUS MOJIEKYJISIPHOU U
TypOyIeHTHOH anddy3un.

13

OCOOEHHOCTH TOpPEHHS
OZHOPOAHOM roprovent
CMECH.

T'openue razos. 'openue ogHOPOAHOM
roproyeil cMecH NpH JJaMUHAPHOM U
TypOyJIeHTHOM €€ ABMKEeHUH. MeXaHu3M
(hopMHpOBaHHS KHHETHYECKOTO (akema.
[Ipenens! yCTOWYMBOCTU TOPEHUS 110
CKOPOCTH rOproueii cMecu.

14

Juddysnonnoe
C)KUTAHUE Ta30B.

T'openue ra30B ¢ HEOCTATOYHBIM
KOJIMYECTBOM BO3/1yXa (CMEIIaHHBII IIPHHIAI
CXKHUTaHUs). Y CTOWYNBOCTS TOPCHUS Ta30BOTO
¢axena. Ctabumm3anys ¥ HHTCHCU(PHUKAIISL
CKHUTaHUS Ta3000pa3HBIX TOIHB. O0Imas
KIIacCH(HKAIHS TOPCHUSI Ta30B.

15

VYerpoiicta st
C)KHTaHUS ra3000pa3HOro
TOIUINBA.

Krnaccuguxarus ropenok. ['opeiky ¢ HONHBIM
IIpeBapUTENbHBIM cMeleHueM. ['openku ¢
BHEILIHUM cMelleHueM. ['openku s
CO3JaHUsI KOCBEHHOTO PAANalliOHHOTO
TerooOMeHa.

KoHcTpykiuu ropesnox.

16

OCO0EHHOCTH CKUTAHUS
JKHJIKOT'O TOILINBA.

T'openne xuikoro Tormea. Bocriamenenue
1 MeXaHU3M ropeHus. ['opeHue Karm
JKHUAKOTO ToruHMBa. CKUTraHue KUAKOTO
TorumBa B dakene. IHTeHCHUKarys
IPOLIECCOB CKUTAHHS JKMIKOTO TOIIHBA.

17

VYerpoiicta st
COKUTAHUS KUIKOTO
TOIUIHBA.

Knaccuduxanus gopcynok. MexaHudeckue
¢dopcynku. [THeBMaTndeckue GopcyHKH
BBICOKOTO M HU3KOTO JIaBJICHHSI.
Portaumonnsie popcyHku. JlocTOMHCTBA,
HEJIOCTAaTKH ¥ 00J1aCTh NPUMEHEHHS
Ppa3I4YHBIX (HOPCYHOK.

KoHcTpykumu GpopcyHOK.

18

VYerpoiicta st
CXKHUTaHUs TBEPAOTO
TOIIMBA

T'openne TBEpmOTO TOTUIMBA. OCHOBHBIE
peakiu ropeHus 1 rasuduxanui. Mexannm
U KUHETHKa ropeHus yriepona. Poib
BTOPHUYHBIX pealcum‘/'l Ha KWHETUKY I'OpEHUA
yriepoaa. Posb nerydux B nporecce ropeHust
TBEPIOTO TOIUIMBA. ['OpeHne TOMIMBHBIX
YaCTHI] B YCIOBUSX MBUIEBHHOTO (haKera.
DakTopsl, OIpeACIAIONINE IIUHY
MIBUICYTOJIBHOTO (hakena. [opeHne n
ra3uQuKanys yris B cnoe. JJnHaMuKa
00pa3oBaHus U MPOTHKEHHOCTH KUCIOPOIHOM
Y BOCCTAHOBUTENBHOM 30H. IlyTn
MHTEHCH(UKALUH TOPEHUsI TBEPIOTO
TOILTUBA.

Mertozp! TEpMUIECKOH TTepepaboTKI
TBEPJOro TOIJIMBA.

11

11

Htoro
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5.2 IlepevyeHb JJa60pPaTOPHBIX PadoT

JlabopartopHas padota No
JlabopaTtopHas pabota Ne

1. Onpenenenue BIa)KHOCTH TOILJIMBA.
2. OnpeneneHue 30J1bHOCTU TBEPAOTO TOIUIMBA.

JlabopatopHuas paborta Ne 3. MccnenoBanue mporiecca TOpEHUs TOIIMBA Ha

OBM.




JlabopatopHas padota Ne 4. M3ydeHne KOHCTPYKIIMHA U MIPUHIIATIA IEHCTBUS
dopcynku OY3 «Dakem».

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

B

COOTBCTCTBHUU

C y4eOHBIM

IIJTaHOM

OCBOCHHC

IUCIHAILIINHBI

IpeIyCMaTPUBAET BBHIMIOJHEHHE KypCOBOTO MPOEKTa B O CeMecTpe Uis OYHOU
dbopmbl 00ydeHMS, B 7 ceMecTpe I 3a09HON (POpMBI OOyICHHSI.
[IpumepHas TemaTHKa KypcoBOTO TpoekTa: «Pacuér ropeHust TormimBay.
3amauu, penaeMble TIPH BBITTOJTHEHHH KyPCOBOTO MTPOCKTA:
* ONpe/IeICHNE TEMIOTHI CTOPaHUs TBEPAOTO U ra3000pa3HOTO TOIUINBA,
* COCTaBJICHHE MaTepUaIbHOTO OasiaHca mpoliecca TOpeHus,
* COCTaBJICHHE TEIJIOBOrO OajaHca mpolecca ropeHus;
* pacy€T KMHETUKHU TOPEHUSI Ta3000pa3HOTO TOIUJINBA,;
* OIpE/ICNICHNE KPUTUYECKUX CKOPOCTEH MCEBI00KIKECHHUS.

Kypcosoii

MPOEKT

BKJIIO4YarT B

paC‘{éTHO-HOHCHI/ITGHBHYI-O 3aIIUCKY.

ce0st

rpaduueckyo

qaCTb u

7. ONEHOYHBIE MATEPHUAJIBI U1 IPOBEJAEHUSA
MNPOMEXKYTOUHOM ATTECTAIIUU OBYYAIOIIUXCS IO

JTUCHMIIINHE

7.1. Onucanue moka3zaresjieili U KPpUTEPUEB OLEHNBAHUS KOMIIETEHIUI
HA Pa3JIMYHBIX 3TaNax uX GopMUPOBAHUSA, ONTUCAHUE KA OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pesynbrarel TEKyIIEro KOHTPOJA 3HAHWUM U MEKCECCUOHHOW aTTECTAIMU
OIIEHUBAIOTCS MO CJICAYIOIIECH CUCTEME:

- «aTTECTOBaHY;

- «HE aTTECTOBAHY.

Pe3yabTaThl 00y4eHus,

Komne- XAPAKTEPEIYIOMIE Kpurepuu ATTecTOBaH He arTecTroBan
TEeHUUA cdopmupoBanHoCTH OLICHHMBAHUS
KOMIIETCHIUH

OIIK-2 3HATh OCHOBHBIE BUIbI AxTHBHas paboTa Ha Beimonxenue padot B |HeBbimonuenue pabort B
MPOMBIIIICHHOTO TOIUINBA, |MPAKTHYECKUX 3aHSATHSX, CPOK, CPOK,
€ro COCTaB U MAPKUPOBKY; |OTBEYaeT Ha TEOPETHYECKIE NPEIYCMOTPEHHBIH B | NpesyCMOTPEHHBI B
OCHOBHBIC BOIPOCHI IIPH 3aIUTE KypCOBOro | pabodux mporpaMmax | pabodmx mporpammax
TEPMOXUMHUUECKHE IpoeKTa
ypaBHeHm{ ITOJIHOTO U
HETOJIHOTO TOPEHUS;
KHHETHKY IPOIIecca FOPEHHUs
YMETb COCTaBJIATh PelieHre CTaHAAPTHBIX Brinosnnenue pabor B |HeBbimonseHue pabot B
MarepuabHbIi OataHc MPaKTHYECKUX 3a/1a4, HAMCAHHe CPOK, CPOK,
TOPEHHsI; COCTaBJIATh KypCOBOT'0 IIPOEKTa, paboTa B MPEIYCMOTPEHHBIH B | NpesyCMOTPEHHBI B
TEIIOBOI OanaHc ropeHus  |cpepax 2D-npoeKTrpoBaHus pabounx nporpammax | paboumx mporpammax
BJIAJICTh HABBIKAMHU Pemenue npuknagHeIX 3a1a4 B Brinosnnenue pabor B |Hesbinosnnenue pabot B
NIPUMEHEHUS] OCHOBHBIX KOHKPETHOH NpeaMeTHON CPOK, CpOK,
(GM3UIECKUX U XMMHYECKUX |00JIacTH, BEIMOIHEHUE TIaHa MIPEXyCMOTPEHHBIA B | HPeIyCMOTPEHHBIH B
3aKOHOMEPHOCTEH MpH pabot 1o pa3paboTke KypcoBoro | paboumx mporpammax | pabodux Imporpammax
pacuéTe TopeHus TOIINB IIPOEKTA

T1K-2 3HaTh OCOOCHHOCTH AxTHBHas paboTa Ha Brimonnenue pador B |HeBbinonnenue padbot B

CXHUTaHus TBEPAOTO,

TIPAKTUYCCKUX 3aHATUAX,

CPOK,

CpOK,




JKHUIKOTO ¥ ra3000pa3HOro
TOIUIMBA

OTBEYACT Ha TEOPETHYECKHE
BOIPOCHI IIPH 3aILUTE KyPCOBOTO
IPOEKTa

MIPEyCMOTPEHHBIN B
pabouux nmporpammax

MPEyCMOTPEHHBIN B
pabouux nmporpammax

YMETh MTPOU3BOIUTE BHIOOD 1
pacdér yCcTpoiCTB CxKUTaHUs
TOIUIMBA

Pemenne crangapTHBIX
MIPAaKTUIECKUX 3a/1a4, HallMCaHHe
KypCOBOTO IIPOEKTa, paboTa B
cpenax 2D-npoeKTUPOBAHUS

Bemonnenue pador B
CPOK,
NIPEeJyCMOTPCHHBIN B
paboyux nmporpamMmax

Hesrmonnenue pabot B
CPOK,
IIPEYCMOTPECHHBIN B
paboyux mporpammax

BJIaJCTh HABBIKAMHU BBIOOpa
U pacuéra
TOIUTUBOIIOTPEOIISIONTHX
YCTpOHCTB

Pemenne npukmagHeIX 3a1a4u B
KOHKPETHOH MpeAMETHON
o6acTH, BBITOJIHEHHE TUIaHA
pabort 1o pa3paboTKe KypcoBOro
IIPOCKTa

Brimonsenue pabot B
CPOK,
NIPEeJyCMOTPCHHBIN B
pabounx mporpammax

Hessinonuenue padot B
CpOK,
IIPEYCMOTPECHHBIN B
pabounx mporpammax

[1K-4

3HATh METOUKH
9KCIIEPUMEHTAIBHOTO
HCCIIeIOBAaHNUS
TEIO(pU3UIECCKUX CBOKCTB
pa3IMYHbIX TOIUIUB

AxTHBHas paboTa Ha
MPaKTHYECKUX 3aHATHSX,
OTBEYaeT Ha TEOPETHYECKHE
BOIPOCHI IIPH 3aILUTE KyPCOBOTO
IIPOEKTA

Brimonsenue pabot B
CPOK,
TIPENYCMOTPEHHBIN B
pabouux mporpammax

Hessinonnenue padot B
CpOK,
MpEeyCMOTPEHHBIN B
pabouux mporpammax

YMETh OCYIIECTBISITH
CTaTUCTUIECKYIO 00pabOTKy
PpE3yJIbTaToOB
9KCHEPUMEHTAIBHOTO
UCCIICIOBAHMUS

Pemenne crangapTHBIX
NPaKTHYECKUX 3a71a4, HAMCAHUE
KypCOBOT'0 IIPOEKTa, paboTa B
cpenax 2D-poeKTUPOBaHUS

Beimonsenue pabot B
CpOK,
TIPEe1yCMOTPEHHBIN B
pabouux mporpammax

Hespinonuenue padbot B
CPOK,
MpeyCMOTPEHHBIN B
pabouux mporpammax

BJIAJICTh METO/IAMH
TEOPETUYECKOTO
(pacuérHOTO) N
9KCIIEPUMEHTAIBHOTO
OIIpeIeNeHHUs TTAPaMETPOB
TOILUTMBA U TIIpoLiecca
TOPEHHS

Pemenne npukia HeIX 331249 B
KOHKPETHOM IpeaMeTHOH
00J1acTH, BBINOIHEHHE [UIAHA
pabot no pa3zpaboTKe KypcOBOTO
MIPOEKTa

Brimonsenue pabot B
CPOK,
NIPEeNyCMOTPCHHBIN B
pabouux mporpammax

Hespinonuenue padbot B
CpOK,
IIPEIYCMOTPEHHBIN B
pabouux mporpammax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU

Pe3ynbTaThl MpOMEXYyTOUHOTO KOHTPOJIS 3HAHUHM OLIEHUBAIOTCS B 5 ceMecTpe

JU1si o4HOU (popMbl 0oOyueHus, / ceMecTpe sl 3a04HOM (OpMBI OOyUEHHS TIO
YeThIpEeX0ATIILHON cCHCTEME:

«OTIIUYHO»,
«XOpOoILIO»,

«YJIOBIIETBOPUTEIBLHOY;
«HEYJIOBIIETBOPUTEIILHO.

PesyabTaTsl
Komme- obyenns, Kpurepuu
XapaKTepu3ylommne OTau4HO Xopomo YnosJ. Heynogi.
TeHUHMS | cqopvupopannocrs | OUCHHBAHHUS
KOMIIeTEHI MU
OIIK-2 |3HaTh OCHOBHEBIE Tect BrimosHenne BrimonHenne Bremmosaenue B Tecte menee
BU/IBI Tecra Ha 90 - tecta Ha 80 - | Tecra Ha 70 - 80% 70%
IPOMBIIIUIEHHOTO 100% 90% MPaBUIIbHBIX
TOILJINBA, €T0 COCTaB OTBETOB
¥ MapKHPOBKY;
OCHOBHBIE
TEPMOXUMUYECKUE
YpaBHEHUS TTOTHOTO
M HEITOJIHOTO
ropem«m; KHHCTI/IKY
nporecca ropeHus
YMETb COCTaBJIATh |Pemenue 3anauu peurensl | [IponemoHcT- [IponeMoHcCT- 3agauu He
MaTepUabHbIH CTaH/IapTHBIX B ITOJTHOM PYpOBaH BEpHBI| pUpOBaH BEpHBII pelIeHbl
OaJlaHC TOPEHHS; MPaKTHYECKUX 00BEME U XOJI peLIeHuUs XOJl peLIeHHUs B
COCTaBJISTh 3a1a4 T10JIy4€HbI BCEX, HO HE OOJIBIINHCTBE
TEIJIOBO OayiaHc BEPHBIE OTBETHI |T10JIy4€H BEepHBIN 3a7a4
TOPEHUs OTBET BO BCEX
3aja4yax
BJIa/IETh HaBblkaMu |Pemienue 3amaun pewensl | [IpompemoHcT- IIponemonct- 3anauu He
MIPUMEHEHUS NPUKJIAHBIX 3a]a4 B ITOJTHOM pYpOBaH BEpHBIH| pUpoBaH BEpHbIIl pelIeHbl




OCHOBHBIX B KOHKPETHOH 00bEMeE U XOJ PeLICHUs XOJ peLICHUs B
(u3NUECKUX U MIpeaMEeTHOMI TIOJTy4EHBI BCEX, HO HE OOJIBLIIUHCTBE
XUMUYECKUX obnactu BEPHBIC OTBETHI [IIOTyYEeH BEpHBII 3a1a4
3aKOHOMEPHOCTEH OTBET BO BCEX
pH pacuére 3aj1a49ax
TOPCHUS TOTLIHB
I[1IK-2 3HaTh ocobeHHocTH |TecT Brimonnenue Brimonaenue Beimonnenue B Tecte meHee
COKUTaHUs TecTa Ha 90 - Tecta Ha 80 - | Tecra Ha 70 - 80% 70%
TBEPAOTO, KHUIKOTO 100% 90% MPaBIIBHBIX
1 Ta3000pa3Horo OTBETOB
TOILIMBA
YMETh NPOU3BOIUTSH |Perenue 3anauu pemens | [Iponemonct- [IpoaemoHcT- 3amgauu He
BBIOOD U pacuét CTaHJAPTHBIX B ITOJTHOM PHUpPOBaH BEpHBIiI| pUPOBaH BEPHBIH peIIeHbI
ycTpoiicTB MPAKTUIECKUX 00BEMe U XOJ PeLICHUS XOJ pEUICHUS B
C)KUTaHUS TOIUIMBA |3amay TOJTyYEHBI BCEX, HO HE OOJIBLIINHCTBE
BEPHBIC OTBETHI [IIOTyYEeH BEpHBII 3a1a4
OTBET BO BCEX
3a1a4ax
BJIaJEeTh HaBbIKaMK |Perenue 3anauu peurens! | [Iponemonct- [IponemoHcT- 3amayn He
BbIOOpa M pacu€Ta |MPUKIATHBIX 33189 B MTOJTHOM PUPOBaH BEPHBI| PUPOBAH BEPHBIi peIICHBI
TOILIUBO- B KOHKPETHOM 00BEMe U XOJ peUICHUS XOJ peUICHUS B
MOTPEOIIAIOIINX MpeaMETHOM TTOTyYEHBI BCEX, HO HE OOJIBLINHCTBE
YCTPOHCTB obnactu BEPHBIC OTBETHI [IIOTydEeH BEpHBII 3a1a4
OTBET BO BCEX
3a1a4ax
TIK-4 3HATh METOJUKN Tect Brimonnenne Brimonnenne Brinonnenue B tecTe menee
JKCTIEPUMEH- Tecta Ha 90 - Tecta Ha 80 - | Tecta Ha 70 - 80% 70%
TAJILHOTO 100% 90% MPaBHJIbHBIX
HCCICIOBAHUS OTBETOB
TeI0(GpU3NIECKUX
CBOMCTB pa3IUyHbIX
TOILINUB
yMETb Pemenne 3angaun pewensl | [IponemoHcT- IIponemoHcT- 3agaun He
OCYIIECTBIAThH CTaHJAPTHBIX B IIOJIHOM PUpOBaH BepHBII| pUpOBaH BEPHBII perIeHbt
CTaTUCTUIECKYIO MIPAKTUIECKUX 00BEMeE U XOJ peUICHUS XOJI peUICHUs B
00paboTKy 3ama4 TTOTy9YEHBI BCEX, HO HE OOJIBIINHCTBE
pe3yabpTaToB BEPHBIC OTBETHI [ITOTyYEeH BEpHBII 3ama4
9KCTIEPHMEH- OTBET BO BCEX
TaJBHOTO 3a/1auax
HCCIIEJOBAHUS
BNIaieTh MetofaMu |Pemenue 3amaun pemensl | [IpomeMoHCT- [IponemoncT- 3amaun He
TEOPETUIECKOTO MIPUKJIaTHBIX 33/1a9 B IIOJIHOM PUpOBaH BepHBII| pUpOBaH BEPHBII perIeHbt
(pacuérHoro) n B KOHKPETHOM 00BEMe 1 XOJ peUICHUS XOJI peUICHUs B
9KCTIEPHMEH- MpeIMETHOM TTOTy9YEHBI BCEX, HO HE OOJIBILINHCTBE
TaJbHOTO obnactu BEPHBIC OTBETHI [ITOTYYCH BEPHbIH 3aau
oTpeeNIeHUs OTBET BO BCEX
napameTpoB 3aJauax
TOTUTHBA U MpoIecca
rOpeHus
7.2 IlpumepHblii mnepedYeHb OLEHOYHBLIX CpeACcTB (THMOBBIE

KOHTPOJIbBHBIC 3aJaHUA HWJIH HMHbIC MaTepHaAJIbI, HeOGXOI[I/IMLIe AJId OIHCHKH

3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEIbHOCTH)

7.2.1 IlpumepHbIii NepevYeHb 3a1aHUI 1JI51 MOATOTOBKH K TeCTHPOBAHUIO

1. Kak 3anuchIBaeTcsl 2JIEeMEHTapHbIN COCTaB rOproveil Macchl TOMIIMBA?
1) C+H+Sp:+N+O+A+W = 100 %j;
2) C+H+Sp4+N+O+A = 100 %;
3) C+H+Sg+N+0 = 100 %;
4) C+H+S,+N+O =100 %;
5) He 3Halo.
2. Kakoit KOMIIOHEHT TOTUTHBA UMEET HAaMOOBIITYIO TeTUIOTY CTOpaHUs?

1) yrnepon;




2) BOIOPO;
3) cepa;
4) a3oT;
5) He 3Haro.
3. [Ipu xakoii TeMiiepaType onpeesieTcss aHaTuTHIecKasi BIaXKHOCTb TOTUIUBA?
1) 50 ... 60 °C;
2) 80 ...90 °C;
3) 100 ... 110 °C;
4) 150 ... 160 °C;
5) He 3Halo.
4. Ilpu kakoil TemMrepaType OnpeneseTcs aHaJTuTHIECKask 30JbHOCTh TBEPIOTO
TOIJIMBA?
1) 500 ... 600 °C;
2) 600 ... 700 °C;
3) 700 ... 800 °C;
4) 800 ... 900 °C;
5) He 3Hal0.
5. Kakyto Bnary, BXOJSIIYIO B COCTaB TOILIUBA, HENb3S YAAJIUTH B POLIECCE CYIIKHU?
1) BHEIIHIOIO;
2) BHYTPEHHIOIO;
3) KaJUTOUHYIO;
4) ruapaTHyIo;
5) He 3Haro.
6. [1pu kakoif TeMmepaType OnpeAeNstOT BXOI JETYIUX TOILIUB?
1) 700 °C;
2) 750 °C;
3) 800 °C;
4) 850 °C;
5) He 3HalO.
7. B TeueHne KaKoro oTpe3ka BpeMEHH OINPEAEISIOT BXO JIETyUUX TOIUIUB?
1) 5 Mun.;
2) 6 MuH.;
3) 7 MuH.;
4) 8 muH.;
5) He 3Haro.
8. OT 4ero 3aBUCHUT TEIJIOTa CTOPAHUSI TOTLIIMBA?
1) oT cocTaBa TOIUIMBa,
2) OT BU1a OKUCITUTENS;
3) OT pacxoja OKUCIUTEIIS;
4) oT Temneparypsl TOILINBA;
5) He 3Halo.
9. Kakoe K0M4ecTBO TETUIOTHI BBIJICISIOTCS B KAJTOPUMETPUIECKON OoMOe?
1) paBHOE Qyp;
2) mesble, yeM Qp;
3) paBHOE Qyp;



4) 6ombie, yeMm Qgp;
5) He 3Haro.
10. Yemy paBHa TEIIOTa CTOPAHUS YCIOBHOTO TOTUIMBA?
1) 7000 xJIx/kT;
2) 7000 kJIx/m3;
3) 29300 xJIx/kr;
4) 29300 kJx/Mm3;
5) He 3Haro.
11. Kaky!o TemaoTy CropaHusi UMEIOT KAMEHHBIE YIJIH?
1) menee 5700 xJ[x/kT;
2) menee 7000 xJx/kT;
3) menee 24000 x/x/Kr;
4) 6onee 24000 x/x/kr;
5) He 3Ha0.
12. Ha ocHOBaHMM KaKOTro mapameTpa KaMeHHBIE YIJIu JACATCS Ha MapKu?
1) B1axxHOCTH;
2) 30JIbHOCTH,
3) BBIXO/A JICTYYHX,
4) TETUIOTHI CrOpaHus,
5) He 3Hal0.

7.2.2 IlpumepHBIii IepeveHb 3a1aHUM I pellleHUsl CTAHIaPTHBIX 32124

3amaua 1. [l masyra, nmerorero cocrtaB C' = 86,5 %; H" = 10,6 %; O" =0,2
%; S" = 2,1 %; N" = 0,6 %; WP =10 %; AP = 0,3 % ompeaenuTs TCOPETHUCCKUIN 1
JNEHUCTBUTENBHBIN O0OBEMBI BO3[lyXa U MPOAYKTOB CropaHus, e€ciau KO3 UIIHEHT
n30bITKa BO3/1yXa paBeH 1,25.

3agauva 2. [{nsg cyxoro npupoHoro rasza, umetromero cocrae CHy = 89,9 %;
CoHg = 3,1 %; CsHg = 0,9 %; C4Hyo = 0,4 %; N, = 5,2 %; CO, = 0,3 %; O, = 0,2 %
OTIPEJICIUTh TEOPETUUYECKUN U JCHUCTBUTENBHBIA O0BEMBI BO3yXa M MPOIYKTOB
cropanusi, eciu KodhuimeHT n3osiTka Bo3ayxa pasen 1,10.

3agaua 3. [{ns cmecu razos, cocrosiieit u3 60 % mpupoaHoOro raza cocraBa
CH4 =98 %; CoHg = 0,4 %; C3Hg = 0,2 %; N2 = 1,3 %; CO2 = 0,1 % u 40 %
npupoHoro ra3a cocraa CHy = 25,5 %; H,S = 2,3 %; CO = 6,5 %; Hz = 59,5 %;
N2=33 %; CO; = 24 %; O, = 0,5 % onpeaenurb TEOPETUUECKUN U
JNENUCTBUTENBHBIN O0OBEMBI BO3[yXa U MPOAYKTOB CTOpaHMs, €Clid KOIPPUIUEHT
n30bITKa Bo3yxa paseH 1,10.

3agaua 4. M3 pe3ynpTaroB XMMHUYECKOTO AaHAIN3a COCTaBa INPOLYKTOB
CrOpaHus Ha BBIXOJI€ U3 TOMKH MOJy4YeHBI cienyrommue nadueie: O, =5 %; CO =1
%; Ha = 2 %; CHs = 1,75 %. Onpenenuth ko3phuiieHT n30bITKa BO3TyXa.

3amaya 5. Ilociie mpoBeneHUs XMMUYECKOTO aHaju3a COCTaBa MPOAYKTOB
CrOpaHusi 3a TOMKOW M Ha BBIXOJIE M3 KOTJA IMOJYyYEHBI CIECAYIONIUE JaHHBIE:
02" =4%; CO" = 1,5 %; H' =1 %; O = 6 %; CO™ =1 %; H* = 0,5 %.
OnpenenuTs TPUCOCHI BO3AYyXa B KOTJIE.

3anayga 6. [IpousBectu pacu€T maTepuaabHOro OajgaHca Mporecca HeMOIHOTO
ropeHus Kokca ciemytomiero cocraBa: CP = 955 %; H? = 0,4 %; OP = 0,9 %;



SP=1%; NP =1,2%; WP =1 %, ecnmu y, = 0,28.

3amaga 7. llpuMeHUTENbHO K YCIOBHIO 3amaun 1 moctpouth h—t
-UarpaMmy U ONpPENIeTUTh KaJOPUMETPUUYECKYIO TEMIIEpaTypy TOpEeHHs TOIUINBA,
€CJIM KOMIIOHEHTBI TOPEHUSI HE TTOJ0TPEBAIOTCSL.

3amaga 8. IIpuMEHUTENBHO K YCIOBHIO 3amayd 2 TocTpouTh h—t
-IUarpaMMmy TpPOJYKTOB CrOpaHUsi M ONpPENENUTh KaJOPUMETPUYECKYI0 H
TEOPETUUYECKYIO TEMIIEPATypbl TOPEHUS TOILIMBA, €CIIU:

a) KOMIIOHEHTHI TOPEHUS HE TIOJIOTPEBAIOTCSI.

0) Bo3ayx nogorpesaetcs g0 temmnepatypst 500 °C.

3amaga 9. [IpuMeHUTENIBHO K YCIOBHIO 3amaund 2.3 moctpouth h—t
-nUarpaMMy TPOAYKTOB CTOpPaHUS ¥ ONPEACITUTh KaJOPUMETPUYECKYIO W
JEHCTBUTEILHYIO TEMIIEpaTyphl TOPEHUS TOIUIMBA, €CIM MHPOMETPUUYCCKUAN
ko3 urent pasen 80 %.

3amaua 10. [I[puMeHUTEIHHO K YCIOBUIO 337]a4K 7 OMPENIETUTh TEMIIEPATYPy
BO3]lyXa, MOCTYMNAIOLIETO B 30HY TOPEHUs, €CIU KAIOpUMETpUUECKas TeMIiepaTypa
ropenus Tormmsa paBHa 2000 °C.

7.2.3 IlpumepHbIii epedeHb 3aJaHUi 11l pelieHus1 NPUKJIATHBIX 32124

3anaya 1. Onpenenuth coctaB paboueil Macchl Ma3zyTa, €ClIM 3a/laH COCTaB
ero roproueit Maccel: C' = 85 %; H" = 2,6 %; O" =3 %; S"=8,8 %; N"=0,6 % u
U3BECTHO, 4TO pabouast BiaxHocTh WP = 10 %, a 301bHOCTH CyXOH Macchl
A°=0,3 %.

3agaya 2. OmnpegenuTh cocTtaB pabouyeld Macchbl TOIUIMBA, €CJIH B
CIpaBOYHHUKE 3a/aH cieayromuii coctaB: CP =38,6 %; HP = 2,6 %; OP = 3,1 %;
SP=3,8%; NP =0,8 %; A? =40,1 %; WP = 11,0 %, a TeXHUYECKHI aHaJIN3 [TOKAa3aJl,
YTO B IEHCTBUTEILHOCTH BIIAYKHOCTH cocTaBiasteT WP = 16 %.

3agada 3. Onpenenutb XMMUYECKHI COCTaB BJIAXXHOTO MPUPOIHOTO Tasa,
eciau u3BecTeH ero cyxou cocraB: CHy = 89 %; C,Hg = 3,1 %; CsHg = 1,3 %;
N, = 5,7 %, a Bnarocozaep:xanue pasno d, = 63,1 r/m>.

3amaua 4. BeUUCIUTH BBICHIYI0 M HUBIIYIO TEIJIOTHl CrOpaHUsS Mas3yTa,
uMmerorero crueayromuii 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 CTOpPAaHHS CYXOro MPUPOJHOTO Trasa,
uMmeroniero cienyromuii coctaB: CHs = 89,9 %; CoHs = 3,1 %; CsHg = 0,9 %;
CsHypo = 0,4 %; N, = 5,2 %; CO, = 0,3 0/0; O, = 0,2 %.

3agaya 6. OmpeaenuTh HU3IIYIO TEIJIOTY cropanusi yrias Jlonbacckoro
MECTOPOXKICHUS Mapku P, eciii TEXHUYECKUM aHAJIN3 IT0Ka3ajl, 4TO BJIAXHOCTh
ero paboueit maccel coctanisier 18 %, a 3ompHOCTE — 13 %.

3amgava 7. OnpeaenuTh TEIJIOTY CrOpaHHs MPUPOJHOIO rasa ra3onpoBojia
bpsinck — MockBa, €l TEXHUYECKUM aHAIU3 NTOKA3aJl, YTO €r0 BJIArOCOAEPKaHUE
cocrassiet d; = 60 /M3,

3anauda 8. OnpenenuTs TEMI0TY CrOpaHusi CMECH ra3oB, cocTosuil u3 60 %
npupoaHoro raza cocraBa: CHa = 98 %; C,Hs = 0,4 %; CsHg = 0,2 %; N, = 1,3 %;
CO2 = 0,1 % u 40 % npupomnoro raza coctaBa: CHs = 25,5 %; H,S = 2,3 %;
CO =6,5 %; H, = 59,5 %; N2 = 3,3 %; CO2=2,4 %; O, = 0,5 %.



3agada 9. OnpenenuTs TEMIOTY CrOpPaHUS CMECH, COCTOSIIUNA U3 MaszyTa
mapku M 100 cocraBa: C, = 83,4 %; H, = 10,0 %; O, = 0,1 %; S, = 2,9 %;
N, =3,0%; A, = 0,3 %; W, = 0,3 % u npupoaHoro raza cocrtaBa: CHs = 88 %j;
CmHn=0,5 %; CO2 =3 %; Co,Hs = 1,9 %; N, = 6,6 %, ecinu ©3BECTHO, YTO B TOIIKE
naporeHepaTopa COBMECTHO CKHUTraloT 8,33 kr/c masyTta u 2,78 M°/c IpHpOJHOTO
rasa.

3agaya 10. OnpenenuTs TEIUIOTY CrOpaHusi cMecH, coctosimend u3 50 %
Ma3yTa, COCTaB KOTOpbld mpuBenéH B 3amaun 4 u 50 % yras [Jonbacckoro
MECTOpOKAeHU Mapku JIP.

7.2.4 IlpumepHbIii NepeyeHb BOMPOCOB /IJIs1 MOJATOTOBKHU K 3a4éTy
He npenycMoTpeHO yueOHBIM IJIAHOM.

7.2.5 IlpumepHbIii NepeyeHb 3a1aHUI 1)1 NOATOTOBKH K IK3aMeHY
1.  Omnpenenenue NOHATUSA «TOIUIUBOY». O01Ias Kiaccu(UKalus TOIIUBA.
2.  TonnuBHBINA OanaHc CTpaHbl U NEPCIEKTUBBI €ro pa3BuTus. PezepBrl
HKOHOMHUHU OPraHUYECKOTO TOIUIMBA.
[Iponcx 0k /1€HHE OCHOBHBIX BUJIOB UCKOIIAEMOT'O TOILINBA.
CocraB roproueii Macchbl TOILIMBA.
bamnactupyroiue KOMIIOHEHTHI TOTIJINBA.
Pacuérnbie Maccel TOIIMBA.
BbIx0oJ1 1€Ty4uX BEIIECTB U MOJTYyYEHUE KOKCA.
Termnora cropanus TorauBa. MeTo bl €€ ONpeIeICHUs.
VYcmoBHoe TonnmBo. [IpuBei€HHBIE XapaKTEPUCTUKH.
0. Krnaccuduxkarus yrie.
1.  CnocoObl OJy4eHHsI HCKYCCTBEHHOTO TBEPIOTO TOIIMBA.
2. Hedtp u HEPTETPOTYKTHI.
13. Masyr.
14, OcHoBHBIE BHJIbI Ta3000pa3HOTO TOILIUBA.
15.  Teoperudeckuit pacxoja Bo3ayxa.
16.  KoaddunueHnt n3bbiTka Bo3ayxa.
17. O0beM NpoayKTOB CrOpaHUs.
18.  Pacu€t HemoJIHOTO rOpeHHUS.
19. Temmneparypa ropeHus TOIUIUBA.
20.  DHranbpnus NpoayKTOB cropanus. h-t nuarpamma.
21.  Pacuér ropenust Ha DBM.
22.  TemoBoii 6anaHC TOTUTMBOMOTPEOJISIONIETO YCTPOMCTBA.
23. CxopocTh xumuueckoi peakuuu. Llenusie peakuumu.
24.  CamoBoOCIIJITaMEHEHHUE TOIIMBA.
25.  3axwuranue TorumBa. KOHIEHTpallMOHHbBIE TPAHUIIBI 32KUTAHUS.
26.  HopmanpHoe 1 TypOyJIE€HTHOE pacIpOCTpaHEHHUE MIIaMEHHU.
27. 3akon kocuHycoB. OrmpeneneHue  HOPMajibHOH  CKOPOCTH
pacnpoCTpaHEHUs IIaMEHU METOJIOM TOPEJIKH.
28.  T'openue ogHOPOIHOM Ta30BON CMECH.
29.  uddy3noHHOE TOpPEHUE Ta30B.
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30.  HMurencudukaiuys v cTabMIM3aIus mpoiecca ropeHus ra3os.

31. Topenku, mUpUMEHSEMbIE TPH PABHOMEPHO-PACTIPEICICHHOM U
IPSIMOM PaJIMAIMOHHBIX PEKUMAaX paOOTHI IMEUEH.

32. Topenku, mpuMeHsIEMbIE NMPH KOCBEHHOM pPaJMAMOHHOM PEXKHUME
paboOThI MEeUeH.

33.  PagmanTHBIE TPYOHI.

34. TopeHue KamM S>KHIKOTO TOIUIMBA. Bpems TOIHOTO BBITOpAHUS
Karum.

35.  YcrporicTBa s COKUTAHUS KUIKOTO TOTUIABA.

36.  OCOOEHHOCTH CX)KUTAHHS Ma3yTa.

37.  Teoperndyeckue OCHOBBI U METOJIbI CXKUTAHUS TBEPIOTO TOIUIMBA.

38.  KamepHoe cxxuranue TBEPAOTO TOILIMBA.

39.  Cxkwuranue TBEPIOTO TOIUIMBA B TUIOTHOM CJIOE.

40.  Cxwuranue TBEPAOTO TOIIMBA B KUIISIIEM CIIOE.

41.  Tepmuueckas nepepaboTka TBEPIOTO TOILIUBA.

42.  JIpyrue cnocoObl reHepaIiy TeTUIOTHI.

7.2.6. MeToauka  BBICTABJIEHUSI OWEHKH TPH  NPOBeJeHUU
NMPOMEKYTOUYHOM aTTecTAlUM

DK3aMeH MPOBOJUTCA MO OwieTaM, KaXAbli M3 KOTOPHIX COACPXKHUT 3
Bonpoca. Kakaplii MpaBUIbHBIN MOJHBIA OTBET HA OJUH BOMNpPOC B Ouiiere
oreanBaeTcs 1 6amioM. MakcuMallbHOE KOJTMYECTBO HAOpaHHBIX OaIIoB — 3.

1. Ouenka «HeyoBiIeTBOPUTENBHO» CTABUTCS B CIydae, €CJIM CTYJCHT HE
OTBETHUJI Ha BCE BOMPOCHI B OUIIETE.

2. Ouenka «YOOBIECTBOPUTEIBLHO» CTABUTCS B ClIy4yae, €CJIM CTYAECHT Aall
ITOJIHBIA MPABUIIBHBIN OTBET Ha | BOmpoOC.

3. OmeHka «XOpoIIo» CTaBUTCS B cllydae, €Cld CTYJISHT JOaJl TOJHBIN
MPaBUJILHBIA OTBET HA 2 BOMpOCa.

4. Onenka «OTIWYHO» CTABUTCS, €CJIA CTYJCHT MPABUJIBHO OTBETHJI Ha BCE
BOIIPOCHI B OMIIETE.

7.2.7 I1acnopT OlleHOYHBIX MAaTEPHUAJIOB

Kontponupyemsie pazaensl Koz . | HaumeHoBaHue OLIEHOYHOTO
Ne ni/mt KOHTPOJIUPYEMOU
(TeMbl) TUCUHUITITMHBI CpelcTBa
KOMITCTCHITHH
1 Beenenue B nucuuIuiny OIIK-2, [TIK-2, TIK- 4 |TecT, 5k3amMeH, penieHue
3a/1a4y
2  |CocraB TorumBa OIIK-2, [TIK-2, TIK- 4 [TecT, s5x3aMeH, KypcOBO#
MIPOEKT, 3aluTa
1a00paTOpHBIX padoT,
pelieHre 3aaau
3  |TemnorexHuueckue OIIK-2, I1K-2, TTK- 4 |TecT, 2x3ameH, KypCcOBOMH
XapaKTePUCTHKU TOTUIHBA MPOEKT, PEIICHUE 3a/1a4
4 |Knaccudukamnus u mapkupoBka  [OIIK-2, [TK-2, I1K- 4 [Tecr, sx3ameH, pemieHne
TBEPIOTrO TOILIMBA 3a/1a4
5 |Knaccudukamus u mapkupoka  |OIIK-2, T1K-2, TIK- 4 | TecT, x3aMeH, perieHue
KHUJIKOTO U Ta3000pa3HOro 3a/1a4




TOIIJIMBa

6 |Marepuanbnbiit 6ananc npomecca |OIIK-2, TTK-2, ITK- 4 |Tecr, 3x3aMeH, KypCOBOA
TOpEHUS MIPOCKT, pelIeHue 3a1a4
7 Pacuér nenosnnoro ropenust OIIK-2, I1K-2, T1K- 4 |TecT, 3x3aMeH, perieHue
3a71a4
8 TennoBoii 6anaHc mporecca OIIK-2, TIK-2, [IK- 4 |[Tect, 5k3amMeH, KypCOBOMU
TOpeHUs MPOEKT, PEIICHUE 3a/1a4
9 Pacué€t ropenus Tomimsa OIIK-2, T1K-2, [IK- 4 |[Tect, 5k3amMeH, KypCOBOU
MIPOEKT, 3alIuTa
1abopaTOpHBIX padoT,
penieHue 3aaa4y
10 |Kunertuka nporecca ropeHus OIIK-2, T1K-2, [IK- 4 |[Tect, sk3amMeH, KypCOBOU
MIPOEKT, pelIeHue 3a/1a4
11 |CamoBocmnamenenue u 3axuranne|OIK-2, T1K-2, TIK- 4 | TecTt, sx3aMeH, KypcoBOit
roproyuei cMecH MIPOCKT, pelIeHUE 3a/1a4
12 |PacnpoctpaHeHue miamMeHu B OIIK-2, [IK-2, TIK- 4 [TecT, 3k3aMeH, KypCcOBOM
TOPIOYUX CMECSX MPOCKT, pelIeHUE 3a/1a4
13 [OcobenHOCTH TOpEeHUs OIIK-2, [1IK-2, TIK- 4 [TecT, sx3amMeH, KypcOBOM
OJIHOPOJIHOM TOpIoYe cMecH MIPOCKT, pelIeHUe 3a/1a4
14 |duddysuonnoe cxuranue razoB |OIIK-2, ITK-2, T1K- 4 [TecT, sx3ameH, KypcoBOi
MIPOEKT, pelIeHue 3a/1a4
15 |YcrpoiicTBa mjst CKUTaHHS OIIK-2, I1K-2, T1K- 4 |TecT, 3x3ameH, KypcOBOH
ra3000pa3HoOro TOIINBA IPOEKT
16 |Ocobennoctu cxxuranus xxugkoro (OIMK-2, TTK-2, TIK- 4 [Tecr, sx3ameH, penieHue
TOILIMBA 3a71a4
17 |YcrpoiicTBa njsi CKUTAHUS OIIK-2, ITIK-2, ITIK- 4 |TecT, sx3ameH, 3alIuTa
YKHJIKOTO TOILINBA nabopaTopHbIX padoT,
perieHue 3aaad
18 |[YcrpoiicTBa A CKUTAHUS OIIK-2, I1K-2, TIK- 4 | TecT, 3x3aMeH, perieHue

TBEPAOrO TOIUIMBA

3aaa4

7.3.

MeToauueckue

MaTepHuaJbl,

onpeaecasaonme

OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TCCTI/IPOBaHI/IC OCYIICCTBIIACTCA,

MO0 TpU TOMOIIM KOMIIbIOTEPHOU

npoueaypbl

CHUCTEMBbI TECTUPOBAHUS, JMOO C HCIOJIH30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
OymaxxHoM Hocutene. Bpems tectupoBanus - 30 MuH. 3aTeM OCYIIECTBIISCTCS
IpOBEpKa TeCcTa 3K3aMEHATOPOM M BBICTABISETCS OICHKA COTJIACHO METOIUKH
BBICTABJICHUS OIICHKU MTPH MPOBEICHUN MTPOMEKYTOUYHON aTTECTAIUH.

Pemenne cTaHmapTHBIX 3alad  OCYIIECTBIIICTCS C  HMCIOJb30BaHUEM
BBIJIAaHHBIX 33]1a4 Ha OyMakHOM HocuTelne. Bpems pemenus 3agad - 30 muH. 3ateM
OCYIIECTBJISIETCS. TIPOBEpKAa pEIICHUs 3aJad HK3aMEHATOPOM U BBICTaBJISETCS

OLICHKA, COIVIaCHO METOJAMKM  BBICTABICHMS OLECHKM INPU IPOBEACHUU
IIPOMEKYTOYHOMN aTTECTALUU.
Pemienne npukmamHeIX 3a4a4  OCYIIECTBISIETCA C  HCIIOJIB30BAaHUEM

BBIJIAHHBIX 3371a4 Ha OyMakHoM Hocutelne. Bpems pemenus 3agad - 30 muH. 3ateM
OCYUIIECTBJISIETCS. MPOBEpKa pEIIeHUs 3aJad HSK3aMEHATOPOM U BBICTaBJISIETCS
OLICHKA, COIJIaCHO METOAMKM  BBICTaBJICHUS OLICHKM TPU  MPOBEICHUU
MPOMEKYTOUHOM aTTeCTALUH.



3amura KypCcOBOTO MPOEKTAa OCYIIECTBISIETCS COTJIACHO TPeOOBaHMSIM,
NPEIBSIBISIEMBIM K TMPOCKTY, ONHCAHHBIM B METOAMYECKUX MaTepHalax.
[TpumepHOE BpeMst 3alUThl Ha OJHOTO CTyeHTa cocTaBisier 20 MuH.

8 YYHEBHO METOANMYECKOE 1 TH®POPMALIMOHHOE
OBECIIEYEHME JUCIUIIJIMHDBI)

8.1 IlepeueHb yueOHOIi JuTepaTypbl, HEOOXOAMMOIl JIsi OCBOEHUS
TUCHMILTHHBI

1. bapakos, A.B. OcHOBBI TpaKTUYECKON TEOPUHU TOPEHHUS: yaeOHOE mocodue
/ A.B. Bapakos, B.IO. Jlyoanun, J.A. Ilpyrckux. — Boponex: ®I'BOY BIIO
«BopoHeKCKH rOCy1apCTBEHHBIN TEXHUYECKUN YHUBepcuTeT», 2009. — 121 c.

2. Bunpsimc @.A. Teopust ropenust / @.A. Bunbsimc. - Ilep. na anrn. C.C.
Hosuxkosa u 10.C. Ps3anuesa. - Mocksa : Hayka, 1971. - 616 c.

3. bapakoB A.B. Ilpomecchl U YCTaHOBKH BBICOKOTEMIIEPATYpHOU
TeIUIOTeXHOoJIoTuU : Y4eb. mocobue / A.B. bapakoB. - Boponex : 'OYBIIO
"BopoHexckuii rocy1apcTBEHHBIN TexHnueckuil yaupepcutet'”, 2010. - 120 c.

4. CazonoB B.I'. OcHOBBI TeOpUM TOPEHUSI U B3phIBa : yueOHOE mocobue /
B.I'. Ca3zonoB. - Mocksa : Anbranp/MI'ABT, 2012. - 169 c.

URL.: http://biblioclub.ru/index.php?page=book&id=430048

8.2 Ilepeuenbr WHGOPMANMOHHBLIX TEXHOJOTHiH, HCNOJb3yeMbIX NPH
OCYLLIECTBJICHHMH 00pa30BaTeILHOI0 INpouecca IO JUCUHMILIMHE, BKJINOYAs
nepeYeHb  JIMIEH3HMOHHOIO0  INPOIrpaMMHOro  olecrme4eHHs, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceT «AHTEepHET», COBPEeMEHHBIX
Nnpo¢ecCHOHANBbHBIX 023 JAHHBIX 1 UHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JIuneH3noHHoe MporpaMMHOe oOecreueHue:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVVL A Each
Academic (MHOTOITOIb30BaTEIbCKAS JTUIICH3HS )

- ABBYY FineReader 9.0

- LibreOffice

Pecypchl nHGOpMALIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTH « IHTepHEeT»:
http://www.edu.ru/
Oo6pazoBatenbHbIi optan BI'TY

NudopmanimoHHbie ClIpaBOYHBIE CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpeMeHnHbIe ipodheccruoHanbHbIe 0a3bl JAaHHBIX:
CailT TermnoTexXHUKa



Anpec pecypca: http://teplokot.ru/
MUHHUCTEPCTBO SHEPTETUKN
Anpec pecypca: https://minenergo.gov.ru/
Yepmrxu.ru

Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JISA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA

1. Cpoenmanu3upoBaHHas ~ JIGKIIMOHHAs  ayJWTOpHUs,  OCHAIIEHHAs
000pyTOBaHUEM JIJIs JIEKIIMOHHBIX JIEMOHCTPAIM U MPOEKIIMOHHON anmapaTypoit
(ayn. 306/3).

2. JlucninenHbIi K1acC, OCHAIIEHHBIA KOMITBIOTEPHBIMU IPOIPAMMAMHU JJIS
MIPOBEICHUS TAOOpaTOpHOTO MpakTukyma (ayn. 304/3).

3. YuebOnas nabopatopus «TommuBo u Teopus ropenus» (aya. 301/3),
conepxamas anekrporneub OKCII-10B, mkad cymmwmsabii [IC-80-01 CITY,
dbopcynku OY3 «Dakemn».

10. METOJIMYECKUE YKA3AHUS 1JISI OBYUAIOLUXCS IO
OCBOEHMUIO JUCHUIIAHBI (MOIY.JIST)

[To nmucummmmuae «TomauMBO W Teopus TOPEHUS» YHUTAIOTCS JICKIIHH,
MPOBOMSTCS TPAKTUYECKUE 3aHATHS M JabopaTopHbIE pPAaOOTHI, BBIMOJHIETCS
KYpPCOBOM ITPOEKT.

OcCHOBOW W3Yy4YCHHS JUCIUIUIMHBI SBJSIOTCS JIGKIIUH, Ha KOTOPBIX
U3NaralTcs Hanbosee CyIIeCTBEHHBIE U TPYIHbIE BOMPOCHI, a TAKKe BOMPOCHI, HE
HaIleIIIUe OTPAKEHUS B YYeOHOU TUTEpaType.

[IpakTuueckure 3aHATHS HANpPaBJICHBl HAa TMPUOOPETEHHUE MPAKTHUYECKUX
HABBIKOB COCTAaBJICHUSI MAaTEPUAIBHOTO U TEIJIOBOTO OajJaHCOB Ipoliecca TOpeHus
TOTUIMBA,  ONpENENICHUST  TeMIEepaTrypbl  TOpPEHUs, pacyéta  pas3InYHBIX
TOTUTMBOTIOTPEOJISIOMMUX ~YCTPOUCTB. 3aHATHS TPOBOIATCA TMYTEM peIIeHUs
KOHKPETHBIX 33/1a4 B ayIUTOPHUH.

JlabopaTopHbie pabOThI BBHIMOTHSIOTCS Ha JaOOpaTOPHOM 00OPYOBAaHUU B
COOTBETCTBHH C METOAUKAMH, TPUBEAEHHBIMHU B YKa3aHHUIX K BBIMIOJTHEHUIO PaOOT.

MeTronuka  BBITOJTHCHUS KypCOBOTO NpoeKTa  M3JI0KEHa B
y4e0HO-METOIMIECKOM MOCOOHH. BBITOTHATE Tanbl KypCOBOTO MPOEKTA JTOKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTponb ycBoeHHs maTepuana IUCIUIUIMHBI TPOU3BOIUTCS MPOBEPKOU
KypCOBOTO TIPOEKTa, 3aIIMTON KypCOBOTO MPOEKTA, MPOBEACHUEM TECTHUPOBAHUS
OcBoeHHe AUCHUILTUHBI OLICHUBAETCSA HA SK3aMEHE.

Bun yaeOHbIX
o I[C}ITCHBHOCTB CTyaCHTa
3aHITHU
Jlekusa Hanucanne koHCIEKTa JEKIMH: KPaTKO, CXEMaTU4YHO, MOCJIEeI0BATEIbHO
(UKCUPOBATh OCHOBHBIE IOJIOKEHHUS, BHIBOJIBI, (POPMYITUPOBKHU, 0000IICHNUS;




MIOMeYaTh BaKHBIC MBICIIH, BBIJICNIATH KIIIOUEBBIC CII0Ba, TepMUHBI. [IpoBepka
TEPMHUHOB, IIOHATUH C IIOMOILLIBIO SHIMKIIOINEIN, CJIOBAPEN, CIPABOYHUKOB C
BBIITMCHIBAHNEM TOJIKOBAaHHH B TeTpas. O003HaYeHUE BOIPOCOB, TEPMUHOB,
MaTepuaia, KOTOpble BBI3BIBAIOT TPYAHOCTH, TIIOMCK OTBETOB B
pekoMeHayemoil nureparype. Ecam  camoctostensHO He  ymaércs
pa3o0parbcsi B Marepuaie, Heo0XouMo c(hOpMYIHPOBATh BOIIPOC U 3a/1aTh
IPENoaBaTelo Ha JICKIIMH WY HA TPAKTUYECKOM 3aHITHH.

IIpakTrueckoe
3aHATHE

KoHcnekTnpoBanue pekoMEeHIyeMBbIX MCTOYHHUKOB. PaboTa ¢ KOHCIIEKTOM
JEeKUUH, TOJArOTOBKAa OTBETOB K KOHTPOJBHBIM BOIIPOCaM, IPOCMOTP
pexomeHayemon ntureparypsl. IlpociymmBanue ayauo- U BUAeo3anucen no
3aJlaHHOM TeMe, BBIMOJHEHUE PacuETHO-TpapUUecKUX 3aJaHHil, pelieHue
3aJ1a4 110 aJIFOPUTMY.

JlaGopaTopHas
pabora

JIaGopaTopHbie pabOTHI MO3BOJSIIOT HAYYUTHCS MPUMEHSITh TEOPETUUECKUE
3HaHWA, MMOJTYYCHHBIC HA JICKIWU ITPHU PCIICHUU KOHKPCETHBIX 3ajady. YroOsl
HauOojee palMoOHAJbHO M IIOJHO MCIIONb30BaTh BCE BO3MOXKHOCTH
71a00paTOPHBIX YIS MOATOTOBKM K HUM HEOOXOIUMO: CIEayeT pa3o0paTh
JICKIHIO TI0 COOTBETCTBYIOIICH TEeMe, O3HAKOMHTCS C COOTBETCTBYIOIIUM
pasznesioM ydeOHuKa, mpopadoTaTh JONOJHHUTENIBHYIO JIUTEpaTypy U
VCTOYHHKH, PEIIUTh 337a4H U BBIIOJIHUTD APYTUE MMChbMEHHBIC 33 JaHuUsI.

CamocrosTenbHas
pabora

CamocrosTenbHas paboTa CTYIEHTOB CIOCOOCTBYET TIYOOKOMY YCBOCHHS
y4eOHOrO  MaTepuana MW  pa3BUTHIO  HABBIKOB  caMOOOpa3oBaHUSI.
CamocrosTenbHas paboTa MpeanoiaraeT CaeIyrIIne COCTABISIONINE:

- paboTa ¢ TeKCTamMH: y4eOHHMKaMH, CIPABOYHUKAMH, JIOMOJHUTEIHHOMN
JTUTEPATypOi, a TaKkKe MPopadOTKa KOHCIEKTOB JICKIIHIA;

- BBITIOJTHEHUEC JOMAIITHUX Sa)IaHI/Iﬁ u paC‘IéTOB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIHHOTO U3YUYCHHUS,

- ydactue B paboTe CTy/IeHYECKUX HayYHbIX KOHPEPEHLIUH, OTMMIINAL;

- MOATOTOBKA K MPOMEKYTOYHOM aTTECTAIINU.

[ToaroroBka k
IIPOMEKYTOUHOU
aTTecTaluu

I'oToBUTBHCS K HpOMC)KyTO‘IHOﬁ arrectanun CJICAyCeT CHCTCMATHUYCCKHU, B
TCYCHHUEC CEMECTpPaA. HMHTeHcuBHAasA MOAroTOBKA JOKHA HAYaThCS HE IMO3JHEC,
YEeM 3a HEACTIO O0 HpOMe)I(YTOHHOﬁ aTrTeCcTanuu, HpOBOJII/IMOfI OIWH pa3 3a
CCMCCTD.




JIMcT pernerpannu H3MeHeHHii

[Nogmces
N Jlara 3aBE/IYIONIErD
o Ilepeyens BHOCHMBIX H3MeHEHHH BHECEHHH Kageapoi,
H3IMEHEHHH OTBETCTBEHHOM 3a
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