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1. HEJIA ¥ 3AJJAYA JUCTUTLIAHBI

1.1. Heau AuCHUMIHHBI

Llenp w3ydeHHS NUCHUILIMHBI COCTOMT B OOCCICUCHHH (DyHIaMEHTaIbHOM
MIOJITOTOBKH, ITO3BOJISIONICH Pa3BUTh HABBIKU 110 TIPABMIIBHOMY BBIOOPY M pacuéTy
TOPEHUS TOIUIMBA B PA3JIMYHBIX TEIUIOMOTPEOISIOMNX arperaTax MPOMBIIIICHHON
TEIJIOOHEPTCTHKN U TCTUIOTEXHUKH.

1.2. 3agaun ocBOeHHUS TUCIHHUILIHHBI

N3ydeHne OCHOBHBIX BHJOB IPOMBIIIJIEHHOTO TOIUIMBA, €ro COCTaBa,
KJ1accu(pUKaIy ¥ MapKUPOBKH; U3YUCHUE METOIUK COCTABICHUSI MAaTEPHAIBHBIX U
TEIUJIOBBIX 0aJIaHCOB MPOLIECCOB FTOPEHMUS; U3YyUEHUE KHHETUKHU MIPOIlecca FTOPEHUs, B
TOM YHCJE MPOLECCOB CMECe0Opa3oBaHMs, BOCIUIAMEHECHHUS M XHUMHYECKOIO
pearupoBaHusl; U3yUYCHHE OCOOCHHOCTEH CXKUTAHUS PAa3IUYHBIX BHIOB TOILIMBA W
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. MHEPEYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA
O IMCHUITJIMHE

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

OIIK-2 - crnocoOGHOCTh JEMOHCTPUPOBATH 0a30BbIe 3HAHUA B O0JACTH
€CTECTBEHHOHAYYHBIX UCUHUILINH, TOTOBHOCTBIO BBISBIIATh €CTE€CTBEHHOHAYYHYIO
CYITHOCTh TPOOJIEM, BO3HHKAIOIIUX B XOJI¢ MPO(PECCHOHANBHON AESITEIbHOCTH;
OPUMEHATh JUISI UX pPa3pelieHHs] OCHOBHBIE 3aKOHBI E€CTECTBO3HAHUS, METObI

MaTeMaTU4YeCKOro  aHajlu3a U MOJCIHMPOBAHUSA,  TEOPETUYECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIICIOBAHMUS.
[IK-4 - cnocoOHOCTh K TIPOBENCHUIO JKCIEPUMEHTOB IO 3aJIaHHOMN

METOJMKe, 00paboTKe W aHaIu3y IOJYYEHHBIX PE3yJbTaTOB C MPHUBJICYCHUEM
COOTBETCTBYIOIIETO MaTEMATHYECKOTO anmapara.

Pe3yabTaThl 00yueHUs, XapaKTepu3yoiue

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

OIIK-2 3HATh OCHOBHBIC BUJIbI ITIPOMBILIJIEHHOTO TOIUIMBA, €I0 COCTaB U
MapKUPOBKY; OCHOBHBIE TEPMOXUMUYECKNE YPABHEHHUS ITOJIHOTO U
HEMOJIHOI'0 TOPEHUs; KUHETHKY ITpolecca FoOpeHusl; 0COOEHHOCTH
COKMTaHUsl TBEPIOTO, )KUJIKOTO U ra3000pa3HOro TOIUIMBA

YMETh COCTaBJISITh MAaTEPUATILHBIN OanaHC TOPEHHUs; COCTABIISTh
TEIJIOBOM OallaHC TOPEHHUsI; TPOU3BOIUTH BBIOOD U pacuéT
YCTPOWCTB COKMTaHMsI TOILIMBA




BJIa/IETh HaBbIKAMH IIPUMEHEHUSI OCHOBHBIX (DU3NYECKUX U
XUMHUYECKHX 3aKOHOMEPHOCTEN MU pacuy€Te ropeHus TOIIUB;
HaBBIKAMU BbIOOpA U pacy€Ta TOITMBONOTPEOIISIONINX YCTPOMCTB

I1IK-4 3HAaTb MCTOAUKHU SKCIICPUMCHTAJIbHOI'O UCCICA0OBAHUA
TeHJ'IO(i)I/ISI/I‘IeCKI/IX CBOMCTB Pa3JIMYHBIX TOILJINB

YMETb OCYILECTBIISITH CTATUCTUYECKYIO 00pabOTKY pe3yJbTaToB
DKCTICPUMEHTAILHOTO UCCIICIOBAHMUS

BIIQJIETh METOJaMHU TEOPETHUUECKOTO (pacu€THOr0) U
AKCIIEPUMEHTAIBLHOTO ONPE/ICTCHUS TapaMEeTPOB TOTUIMBA U
npolecca TOpeHus

4. OFBEM JJUCIHHUIIJIMHBI
OO6mrast TpymOEMKOCTh TUCHUIUIMHBI «TOIIMBO W TEOPHUS TOPEHUS
COCTAaBJISIET D 3.€.

Pacnpe;[eneHHe pr,Z[OéMKOCTH JUCHUIIIINHEI 110 BUAAM 3aHSTHUI.

Ounas popma 00ydeHust

. Bcero | Cemectpsl
Bunapl yue6HOM paboThI HACOB >
AyauTOpHBbIE 3aHATHSA (BCEro) 54 54
B Tom uncre:
Jlexnnn 18 18
[Tpaktrueckue 3ansatus (I13) 18 18
JlaGopatopusbie pabotsl (JIP) 18 18
CamocrosiTeibHas padboTa 90 90
KypcoBoi npoekr + +
Yacel Ha KOHTPOJIb 36 36
Bubl npomMeKyTOUYHOM aTTeCTalNM - SK3aMEH + +
OO6mmast Tpy10€MKOCTb:
aKaJICMUICCKHE Yachl 180 180
3ad. e]I. 3) 3)
3aounas popma 00yueHust
. Bcero CemecTpsl
Buapl yueOHOM paboThI HACOB 3 4
AyauTOpHBbIE 3aHATHSA (BCET0) 22 10 12
B ToMm uncre:
Jlexuuu 8 4 4
[TpakTueckue 3ausarus (113) 6 2 4
Jlaboparopubie paboTs (JIP) 8 4 4
CamocTrosiTesibHas padoTa 145 73 72
KypcoBoii npoekt + +
KonTposabHasi paboTa + +




Yacel Ha KOHTPOJIb

13

BI/II[LI HpOMG)KYTOqHOfI aTTcCTaliuu -

OK3aMCH, 3a4CT

OO6m1ast TPy 10€MKOCTb:
aKaJIEMUIYECKHUE YaChI

3a4. CA.

o1 O

87
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93
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5. COAEPKAHME JJUCLUIITUHBI (MOYJIST)

5.1

Conep:xanue

pasaesioB

TPYAOEMKOCTH 10 BHAAM 3aHATHH

Ounas ¢popma o0yueHust

INCIUILIMHLI |

pacmnpenesieHue

Ne
/1

HaunMeHoBaHUE TeMBI

Conepxanue pasnena

Jlexir.

Ipaxk.
3aH.

JIa6.
3aH.

CPC

Bcero,
Jac.

BBenenue B qucHuImingy.

OmnpeneneHne NOHATHS «TOIUTHBOY. OOmmas
Kinaccudukanus Tomwmsa. CTpyKTypa U
MEePCIEKTUBBI Pa3BUTHS TOIUIMBHOTO OanaHca
Poccuu. Ilonsatue nponecca «ropenue». Posb
OTCUESCTBEHHBIX U 3apYOS)KHBIX YUEHEIX B
Pa3BUTHU TEOPUH TOPEHUsS. 3a1aunl 1

coJiep KaHKe Kypca.

CocraB TOIUIMBA.

IIpoucxoxnenue TBEPAOIO, JKUAKOTO U
Ta3000pa3HOr0 NCKOIIAeMOTr0 TOILINBA,
TEIUIOTEXHUUYECKas XapaKTepUCTHUKA
OCHOBHBIX 3JIEMEHTOB, BXOJAIIUX B COCTaB
ToIIMBa. Briara u MuHepanbHble IPUMECH
TOILIMBA, UX BIMSIHUE HA KaYECTBO TOILIMBA.
Beixon neryunx u kokca. Pabouas, cyxas,
TOpPIOYast ¥ OpraHUYecKast MacChl TOILTHBA.
dopmybl epecuéra cocTaBa TOIUIUBA C
OJIHOM Macchl Ha JPYTYIO.

10

18

TennorexHUUeCKUe
XapaKTECPUCTUKHU
TOILIMBA.

ITonsTHe o TemnoTe cropanus. Beicimas u
HU3IIas TEIUIOThl cropaHus. Pacuéraele u
SKCIEPHUMEHTAIbHbIE METO/IbI ONPEAETICHUS
TETIIIOTHI CTOPAHMs. 3aKOH ITOCTOSTHCTBA CYMM
TEIUI0T cropanusi. @opmyibl nepecuéra
TETJIOT CTOPAHHS C OJJHOW MAacChI TOIIIMBA Ha
pyryto. YcnoBHoe TomnBo. [IpuBenénubie
XapaKTepPUCTHKHU TOILTHBA. MeTopt
IPOBEJCHUS TEXHUUECKOT0 aHaIN3a TBEPIOTO
TOILJIMBA.

Knaccudpukanus u
MapKHPOBKa TBEPOTO
TOILINBA.

Bypsie yram, kaMeHHBIEe YT, AHTPAIUTHL
Topd. F'oproune cnannpl. Kpatkue cBeneHus
00 HCKYCCTBEHHOM TBEPOM TOILIHBE.
Tepmudeckas nepepaboTka TBEPAOTO
TOILJIMBA.

Knaccudukanus n
MapKHpPOBKa JKHKOTO U
ra3000pa3HOro TOILIHBA.

Hed1s. KpaTkue cBeeHus 0 cocTase, 100bI4Ye
u niepepabotke HehTH. JJucTHINIMPOBaHHOE
JKHUAKOE TOIUIMBO. Ma3yT. MapkupoBKa u
OCHOBHBbIE ITOKA3aTeIN Ma3yToB,
Hopmupyemsle 'OCTom. Temneparypa
BCIIBILIKK M BOCIUIAMEHEHHs. J[pyrue BUIbI
KUJIKOTO TOILINBA. [IpUPOIHBIEC U MOMYTHBIE
ras3sl. CTpyKTypa razosoro 6ananca Poccuun u
HEPCIEKTUBBI €r0o pa3BUTHsA. VICKycCTBEHHbIE
TOPIOYHE Ta3bl, UX MOTyYEHHE U
ucroib3oBaHue. GU3NKO-XMMUUECKUE
CIIOCOOBI MOTYYCHNUS HCKYCCTBEHHOTO
TOILIUBA.

MarepuanbsHblii 6ananc
npolecca ropeHusl.

3aKoH KpaTHBIX OTHOWIEeHUH [lanbToHA.

CTeXHOMETPUYECKHE YPAaBHEHHSI TOPEHHS




3JIEMEHTOB, BXOAAIINX B COCTAB TOIINBA.
TeopeTnueckuit pacxon Kuciopoaa u
Bo3ayxa. Kosdduriment n3bbiTka Bo3ayxa.
Omnpenenenne ko3 punueHTa H30bITKA
BO3JyXa [0 COCTaBY MIPOIYKTOB CTOPaHUSI.
CocTaB ¥ BBIXOJ] ITPOTYKTOB CTOPAHWSL.

Pacuér Henmomnoro
TOpEHusl.

OcHOBHOE ypaBHEHHUE TOpeHus. TOITUBHBIN
ko3 durment byare u MmakcumanpHOe
cofiepXaHHe TPEXaTOMHBIX Ta30B B
MPOJYKTaX CTOPaHHs. Y paBHEHUE HETIOTHOTO
roperusi. OnpeneneHne coaepKanust OKUCH
yIiIepo/a B MPpOIyKTax CrOpaHus.
I"a3ndukanus TBEPIOTO TOILUTHBA.

TennoBoii 6ananc
nporecca TOpeHus..

Kanopumerpuueckas TeMIeparypa u
’KapOIPON3BOAUTENFHOCTh TOILTHBA.
Jlucconnanust IpogyKTOB CTOPaHUsL.
Teoperuueckas u qeicTBUTENbHAS
TEeMIIEpPaTypbl TOPEHUSL.

Pacuér ropenus Torusa.

DHTaNBINS POAYKTOB cropanus. h-t
Jrarpamma IpoayKkToB cropanus. Pacuér
ropenus Ha DBM. Temutooii 6ananc
MPOMBIIIUIEHHOM NEYH.

12

10

Kuneruka nponecca
ropeHus.

[punuun Jle-llarense-bpayna u 3akon
nectByrounx mace. [lonstue o ckopoctu
XUMHUECKOH peakiyu. 3aBUCUMOCTb
CKOPOCTH XUMHUYECKOH PeaKkiuu OT
KOHIEHTpAIMH PearupyroIluX BEIECTB.
3aBUCHMOCTB CKOPOCTH XUMHUYECKOH PEeaKIiH
OT JaBJICHUS U TEMIEPATyphl. 3aKOH
Appennyca. llenHple peakuyu ropeHus.
Kunernka nenHbIx peakuui.

11

CaMOBOCINIAMEHEHHE U
3aKUTaHKE TOproYeit
CMECH.

CaMOBOCIIIaMEHEHUE H 3aXXUTaHUE TOproYeH
cMmecu. TensoBas Teopus
caMoBocIUlaMeHeHus1. Temmneparypa
HpeBapUTEILHOTO Pa3orpesa.
KoOHIIeHTpaIIMOHHBIE TPAHUIIBI 3aXKUTAHHS.
BunusiHue Ha TPAHULIBI 3a)KUTaHHS
TEMIIEpaTyphbl, JaBJICHHS M IPUMECEH.

12

PacnpocTpanenue
IUIAMEHH B TOPIOYUX
cMecsX.

PacnpocTpaHeHue 1aMeHu B Fa30BbIX
cMmecsx. HopManbHOe ropeHue 1 HopMasipHas
CKOPOCTh PACIIPOCTPAHEHHS IITAMEHH.
MaccoBasi ckopocTb ropernsi. Habmromaemas
CKOPOCTh PACIIPOCTPAHEHHs IITAMEHH. 3aKOH
KOCHHYCa. DKCIIEPIMEHTAIBHOE ONIPEAEICHNE
CKOPOCTH PACHpPOCTPAaHEHUS MJIAMEHU
METO/IOM ropenku. BiusiHue cocrasa,
JIaBJIEHHUs1, TEMIIEPATYPBI TOPIOYEN CMECH HA
CKOPOCTh HOPMAJIBHOTO PACIPOCTPAHEHUS
miameHu. PacipoctpaneHue niamMeHu B
TypOYJIEeHTHOM IOTOKE TOpIOUeH CMecH.
MaremMaTndeckoe ONHCaHNe U PEHIeHHe
COOTHOIICHUS MOJICKYJISIPHOH 1
TypOyneHTHON nuddy3nu.

13

OCoOeHHOCTH TOPEHHs
OJIHOPOJIHOM roprouei
CMECH.

["openue razos. ['openue ofHOpOgHOM
roprouell CMeCH IpH JIJAMUHAPHOM U
TypOyJIeHTHOM €€ ABMKEHUH. MeXaHn3M
(hopMHIpOBaHHS KHHETUIECKOTO (haKema.
[penemns! yCTOMYMBOCTH TOPEHHS TIO
CKOPOCTH TOPIOYEH CMECH.

14

Juddysnonnoe
C)KUTaHHUE Ta30B.

["'opeHue ra3oB ¢ HEJOCTATOYHBIM
KOJIMYECTBOM BO3/yXa (CMELIaHHBIN IPUHIINIL
CKUTaHUs). Y CTOHYNBOCTH TOPEHHS Fa30BOT0
(akena. Ctabnimzanus U HHTCHCU(PHKALTUS
C)KHATaHUS Ta3000pa3HbIX TOwMB. O0mast
KJIACCU(HKAIIUS TOPCHUS Ta30B.

15

YcrpoiictBa st

CKUTaHUs ra3000pa3HOTo

TOILIHABA.

Knaccugukauus ropesox. 'openku ¢ moaHbsM
IpeBapUTENbHBIM CMelIeHneM. I'openku ¢
BHEIIHUM cMellenueM. ['openku ans
CO3J]aHHs] KOCBEHHOT'O PafnallHiOHHOTO




TemoooMeHa. KoHCTpyKIMK Topesiok.

16

OCOOCHHOCTH CXKUTaHUS
JKHJIKOT'O TOILIMBA.

I'openue xxuakoro romusa. Bocriamenenue
U MeXaHU3M ropenus. ['opeHne Kamm
JKHJKOTO TOIUTHBA. CKUTAHHE KUKOTO
TorumBa B hakene. MHTeHCHpHKamsT
HPOLECCOB COKUTAHMS SKHJIKOTO TOIUIHBA.

17

VYerpoiicTBa i
COKUTaHUSI AKUIKOTO
TOILIUBA.

Knaccuduxarus GopcyHok. Mexannueckue
tdopcynku. [TaeBMaTndeckue GpopcyHku
BBICOKOT'O U HU3KOTO JJABJICHHS.
Poranmonssre Gopcynku. JJocTOMHCTBA,
HEJJOCTAaTKH M 00J1aCTh IPHMCHEHHS
pa3nu4HEIX popcyHoK. KoHCTpyKImn

(hOpCyHOK.

11

18

VYerpoiicTBa i
CXKHUraHusI TBEPIOTO
TOILTUBA

I'openne TBEprOro TOrMBa. OCHOBHBIE
peaxuuy ropeHus u rasuduraniui. Mexanusm
U KMHETHKa TopeHus yriepoaa. Pons
BTOPUYHBIX PEAKIMN HA KUHETUKY FOPEHUs
yriepoaa. Poib leTy4ux B npoiecce ropeHust
TBEPAOro TOIUIMBA. ['OpeHHe TOTITMBHBIX
YaCTHII B YCIOBHSIX MBLUICBUIHOTO (Dakerna.
DaKTOpHkI, ONPEACIAIONINE ATHHY
MBUIEYTONBHOTO (hakena. ['opeHne u
ra3udukanus yrig B cinoe. lnHamuka
00pa3oBaHus U MPOTHKEHHOCTH KUCIOPOIHOM
U BOCCTAHOBUTENBbHOI 30H. [1yTH
WHTCHCU(DUKAIMH TOPEHHS TBEPIOTO
TOIUIMBA. MeTOoIbl TEpMUYECKOH
nepepaboTKu TBEPIOTO TOTUIMBA.

Htoro

18

18

18

90

144

3aounas gopma o0yueHust

HanMeHoBaHWE TeMBI

ConepxaHue pazzena

Jlexir.

[paxk.

3aH.

JIab.
3aH.

CPC

Bcero,
Yac.

BBenenue B qucnuIminHy.

OmnpeneneHne NOHATHS «TOIUTHBOY. OOas
Kinaccudukarnus tormmea. CTpyKTypa U
HEPCIEKTUBbI PAa3BUTHS TOIIMBHOTO OanaHca
Poccuu. Ilonstue nponecca «ropenue». Posb
OTEUECTBEHHBIX U 3apYOSKHBIX YUEHBIX B
Pa3BUTHU TEOPUH TOPEHUsS. 3a1aun 1
coziepXKaHue Kypca.

CocraB TOIUIMBA.

[Ipoucxoxenue TBEPIOTO, KUAKOTO U
ra3000pa3HOT0 HCKOMAeMOT0 TOILINBA,
TEIUIOTEXHUUYECKas XapaKTepUCTHUKa
OCHOBHBIX 3JIEMEHTOB, BXOJAIINX B COCTaB
ToIIMBa. Briara u MuHepanbHble IPUMECH
TOINIMBA, UX BJIIMAHUC HA KAYCCTBO TOIIJIMBA.
Brixox neryuux u xokca. Pabouas, cyxas,
TOpIOYast ¥ OpraHudecKast MacChl TOILTHBA.
Dopmyitsl Iepecyéra cocTaBa TOILIHBA C
OJTHOM Macchl Ha IPYTYIO.

14

TennorexHuueckue
XapaKTePUCTUKHI
TOILJIMBA.

[lonsiTue o TernoTe cropanus. Beiciias u
HU3IIas TEIJIOTHI cropanus. PacuérHeie u
JKCIEPUMEHTAJIbHBIE METO/Ibl ONIPEEICHUS
TEIUIOTHI CTOPaHUs. 3aKOH IMOCTOSTHCTBA CYMM
TeIUI0T cropanus. @opmyIbl nepecuéra
TEIUIOT CTOPaHMs C OJTHOM Macchl TOILUIMBA Ha
npyryto. YcnoBHoe TomuBo. [IpuBenénnsie
XapaKTePUCTUKH TOTLIMBA. MeTo bl
NPOBEACHUS TEXHUUECKOTO aHalIu3a TBEPAOTO
TOIUIMBA.

10

Knaccudukanus u
MapKUpPOBKa TBEPIOTO
TOILIMBA.

Bypsie yrimm, kaMeHHBIE yriH. AHTPAUTHL
Topo. INoproune cnannsl. Kparkue cBexeHus
00 HCKYCCTBEHHOM TBEPOM TOILIUBE.
Tepmuueckas nepepaboTka TBEPIOTO
TOILIUBA.

Kraccuduxarms u
MapKHUPOBKa JKHIKOTO U
ra3000pa3HOro TOILTUBA.

Hedts. Kpatkue cBenenus o cocrase, 100b14e
u nepepaboTke HedTH. JucTHIIIMpPOBaHHOE
JKHJIKOE TOIUINBO. Ma3yT. MapkupoBka u




OCHOBHBbIE [10Ka3aTeJ N Ma3yToB,
Hopmupyemsie 'OCTom. Temneparypa
BCIIBIIKH M BOCIUIAMEHEHHUs. J[pyrue BUIbI
JKUIKOTO ToIutiBa. [IpupoHsIe n momyTHEIe
ra3el. CTpykTypa razoBoro 6ananca Poccun n
HEePCIEeKTUBHI ero pa3BUTHs. MckyccTBeHHBIE
TOPIOYHE Ta3bl, MX MOJyIeHHE U
ucnoyib3oBaHue. PU3NKO-XUMUYECKHE
CIIOCOOBI MOTYYEHUS HCKYCCTBEHHOTO
TOIIMBA.

MarepuansHelii Oananc
HpoIEcca TOPEHUs.

3aKoH KpaTHBIX OTHOIIEHUH [lanbToHa.
CTexnoMeTpHIeCKHe YPaBHEHNUS TOPEHHUS
3JIEMEHTOB, BXO/SIIUX B COCTaB TOILIMBA.
TeopeTrHyeckuii pacxos KHCIOpoaa 1
Bo3ayxa. Koadduriment n30bITka Bo3ayxa.
Omnpenenenne ko3 buuneHTa n30bITKA
BO3JyXa [0 COCTaBYy MIPOIYKTOB CTOPAHUSI.
CocTaB ¥ BBIXOJ] ITPOJYKTOB CTOPAHUSL.

14

Pacuér HemosHOTO
ropeHus.

OcCHOBHOE ypaBHeHUE ropeHus. TomTuBHbIH
ko3¢ durreHt ByHte n MakcumanbHOE
coJiepkaHue TPEXaTOMHBIX ra3oB B
HPOJYKTaX CTOpaHHs. Y paBHEHUE HEMIOTHOTO
roperusi. OTpeeneHne coaepKaHust OKUCH
yrIepoja B MPOIYKTax CTOPAHUs.
T"asudukanms TBEpHOTO TOILIIMBA.

10

TennoBoii 6aanc
nporecca ropeHust.

Kanopumerpudeckas remneparypa u
JKapOINPOU3BOJUTEILHOCTD TOILUIMBA.
Jlycconuanus NpogyKTOB CTOpaHHUs.
Teopernueckas u qeicTBUTENbHAS
TeMIIepaTypbl TOPEHNsL.

Pacuér ropenust ronnusa.

DHTaNBIUA NPOIYKTOB cropanus. h-t
Jrarpamma rnpojaykToB cropanus. Pacuér
ropennst Ha OBM. TemoBoit 6ananc
MPOMBIIUICHHOH MeYH.

10

Kuneruka npornecca
TOPEHHSI.

[punuun Jle-Ilarense-bpayna u 3akon
nerictBytouux macc. [lonstue o ckopoctu
XHMHYECKOH peaKIuy. 3aBUCUMOCTh
CKOPOCTH XHUMHYECKOIl peaKuu oT
KOHLIEHTPALlUU PearupyroliuX BeIecTB.
3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peakiuu
OT JaBJIEHUs U TeMIepaTypsl. 3aKOH
Appennyca. llenHble peakuu ropeHusl.
KuHeTnka 1ienHpIX peakuui.

11

CamoBoOCILITaMEHEHUE U
3aKUTaHKE TOproYeit
CMECH.

CaMoBOCIIIaMEHEHHE U 3a)KUTaHUE TOPIoYeH
cMmecu. TensoBas Teopus
caMoBocIUIaMeHeHus. Temmneparypa
NPEeABapUTENIHLHOIO PA30rpeBa.
KOHL[BHTpaLII/IOHHbIe rpaHULbI 3aXKUTaHUA.
Bnusnaue Ha I'paHULbI 3aKUTaHUA
TEMIIepaTyphbl, JaBJICHHS M IPUMECEH.

12

Pacnipoctpanenne
IUITAMEHH B TOPIOYHNX
CcMecsX.

PacnpocTpaneHue TIIaMeH! B Ta30BBIX
cMmecsax. HopmansHOe ropeHue 1 HopMaiabHas
CKOPOCTh PacIpOCTPAHEHHUS IIAMEHH.
MaccoBas ckopocTb ropenusi. Habmonaemas
CKOPOCTh PaclpOCTPaHEHHUS IJIaMEHH. 3aKOH
KOCHHYCA. DKCIEPUMEHTAIBHOE ONPE/ICIICHIE
CKOPOCTH PaclpOCTpaHEHHUS TIIAMEHH
METOJIOM TOpeNKH. BrustHue cocrara,
JTABIICHHS, TEMIIEPATypBI TOPIOYEii cMecH Ha
CKOPOCTh HOPMAJBHOTO PACIPOCTPAHECHUS
miameHu. PacpocTpaneHue niamMeHu B
TypOyJICHTHOM IOTOKE FOpIOYeii cCMecH.
MaremaTuueckoe OnrcaHue U peleHne
COOTHOILICHUS MOJICKYJISIPHOH U
TypOyIeHTHOH nnddy3um.

13

Oco6GeHHOCTH TOPEHHs
OJIHOPOJIHOM roprouen
CMECH.

T'openue razos. ['openue ogHOpoaHOMN
TOpIOYeH CMeCH MpH JTJAMHHAPHOM U
TypOyJIeHTHOM e€ ABMKEeHHH. MexaHu3M
(hopMUpOBaHUs KWHETHYECKOTo (hakea.




[Ipenenbl yCTOWYMBOCTH FOPEHUs 110
CKOPOCTH IrOpO4el CMECH.

14 |Anddy3nonnoe I'openue ra3oB ¢ HEJOCTATOUHBIM
C)KUTaHUE Ta30B. KOJIMIECTBOM BO3/yXa (CMEIIaHHBII IPHHIIAI
CKUTaHUs). Y CTOMYUBOCTh TOPEHHSI Fa30BOTO

1 - - 7 8
(axena. Crabuim3anys 1 MHTCHCU(DUKAIHS
C)KUTaHUs ra3000pa3HbIX TOMB. O0mas
K1accH(MKAIUs TOPEHHs I'a30B.
15 |YcrpoiicTBa s Knaccuduxarus ropenok. ['openku ¢ moaHbM
CKUTaHWUS Ta3000pa3HOTO [IpeABapUTEIILHEIM cMenIeHreM. ['openku ¢
TOILIMBA. BHEIIHUM cMelleHueM. ['openku ns 1 - - 7 8
CO3[aHHsI KOCBEHHOTO PaJnaiOHHOTO
TermroooMera. KoHCTpykumy ropernox.
16 |Ocobennoctu cxuranusi |['opeHue )KUAKOTO TOILTMBA. BocmnameHeHme
JKHUKOTO TOILINBA. U MEXaHU3M ropeHus. 'openue Kamm
JKHUAKOTO TOIMBA. CHKUTaHUE KUAKOTO - - - 8 8
TorumBa B pakene. IHTeHCHpUKams
HPOLECCOB CKUTAHMSI SKHJIKOTO TOIUIHBA.
17 |YctpoiictBa ans Knaccudpuxanus gpopcynok. Mexanndeckue
CHKMT'aHHUSL HKUJIKOTO ¢dopcysku. [THeBMaTnueckue GopcyHKH
TOIIMBA. BBICOKOT'O W HU3KOTO JJABJICHHS.
Poranmonusie Gpopcynku. J[oCTONHCTBA, - - - 10 10

HEJJOCTAaTKH B 00J1aCTh IPHMCHEHHS
pa3nu4HEIX popcyHOK. KoHCTpyKImn

(hopCyHOK.
18 |VYcrpoiicTBa ans T'openne TBEpmoro Tormsa. OCHOBHEIE
COKMTaHUSI TBEPAOTO pEaKLiy FOpeHus U rasudukanyuu. MexaHuzm
TOIINBA U KHHETHKa FOpeHus yriepona. Ponb

BTOPUYHBIX PEAKIN HA KHHETHKY TOPEHHUS
yriaepoza. Pons sieTydux B npouecce ropeHus
TBEPJOrO TOIIMBA. ['OpeHue TOIUIUBHBIX
YaCTHUII B YCIOBHSX MBUICBHIHOTO (hakena.
DaxTopsl, ONpeAEIAOLUINe AITUHY - - - 11 11
mbuIeyTroabpHOTO (hakena. 'openne n
ra3uUKaIys yris B cioe. JAuHaMuKa
00pa3oBaHUs U MPOTHKEHHOCTH KUCIOPOIHOM
1 BOCCTAHOBUTENBHOM 30H. [Tyt
WHTCHCH(UKAIUH TOPEHUS TBEPIOTO
TOILIMBA. MeTOAbI TepMHUUYECKOI
nepepaboTKy TBEPAOTO TOIUINBA.

Htoro 8 6 8 145 167

5.2 IlepeueHnb 1a00paTOPHBIX padoT

JlaGoparopnas padota Ne 1. OnpenencHne BIaKHOCTH TOILINBA.

Jlaboparopnas padota Ne 2. OnpesieneHue 30JbHOCTU TBEPIOTO TOILIUBA.

JlabopaTopHast paborta Ne 3. MccnenoBanue nporecca ropeHus TOTUTHBA Ha
OBM.

JlaboparopHas padota Ne 4. M3ydeHrne KOHCTPYKIIMU U TPUHITUTIA TSHCTBUS
bopcynku OY3 «Dakem».

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBerctBUM ¢  y4eOHbIM IIJJaHOM  OCBOEHHE  JUCIMILIMHBI
IpeIyCMaTPUBAET BBHIMIOJHEHHE KypCOBOTO MPOEKTa B 2 CeMecTpe Ui OYHOU
dbopmbl 00ydenus, B 4 cemectpe JiIs 3a04HOM (PopMbl 0O0yUEHUSI.

[IpumepHas TemaTHKa KypcoBOTro MpoekTa: «Pacyér ropeHus Tormmsay.

3anauu, pemaemMbie Py BHITOJTHEHUH KypCOBOT'O IIPOEKTA:

* OTIpe/ieTICHHUE TETJIOTHI CrOpPaHus TBEPAOTO M ra3000pa3HOro TOIJINBA;




¢ COCTAaBJICHHUC MATCPUAIIBHOTI'O OajaHca nmpouecca ropeHus,
* COCTaBJICHUE TCIIOBOTO OajaHca Ipouecca ropeHusd,

° pacqéT KHUHCTHUKU T'OPCHUA F8,3006p33HOF0 TOIIJINBA,

¢ OIIpCACIICHUC KPUTHICCKUX CKOpOCTGﬁ IICCBIOOXKHNKCHH .

Kypcooit

POEKT

BKJIIO49arT B

paC‘{éTHO-HOSICHI/ITCJII)Hy}O 3aIIUCKY.

B

COOTBCTCTBHUH C

y4eOHBIM

ceos

IIJIAaHOM

rpaguIECcKyIo

OCBOCHHC

qaCTb n

TUCIAILIINHBI

IPEIyCMAaTPUBAET BBITOJIHEHWE KOHTPOJBHON pabOTHI B 3 ceMecTpe Ui 3a09HOU
dbopmbl 00yICHMUS.

7. OHEHOYHBIE MATEPUAJIbI VIS TPOBEJAEHUA

MPOMEKYTOYHOI ATTECTALIMU OBYYAIOLIUXCS
MO JUCLUITJIMHE

7.1. Onucanue mokaszareJieili 1 KpUTepueB OLEHUBAHUS KOMIIETEHIUMH
HA pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE HIKAJ OLEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbraThl TEKyiiero KOHTPOJISI 3HAHUNW U MEKCECCMOHHOW aTTeCTalluu
OLIEHUBAIOTCS IO CIAEAYIOLIEH cUCTEME:

- «aTTECTOBaHY;

- «HE aTTEeCTOBAHY.

Pe3yibTaThl 00yueHus,

I::]:::;Z cx ;g;ﬁ;;ﬂp;:‘y}:ﬁﬁi Kputepuu ouennBanust ATTecTOBaH He arrecroBan
KOMIIETCHIIUU

OIIK-2 |3HaTh OCHOBHBIE BUJIBI AxTHBHas paboTta Ha Brmmonnenune pabor B |HeBrimonHeHue paboT B
MPOMBIIIUICHHOTO TOILIHBA, MIPAKTUIECKUX 3aHATHAX, CPOK, CPOK,
€ro coCTaB U MapKUPOBKY; OTBEYaET Ha TEOPETUIECKUE MpPEeIyCMOTPEHHBIH B | HpeIyCMOTPEHHBIH B
OCHOBHBIE TEPMOXUMUYECKHE |BOMPOCHI IIPH 3aIUTE pabouunx mporpamMmax | paboymx mporpamMmax
YpaBHEHUsI MOJHOTO U KypCOBOT'O IIPOEKTA
HETIOJTHOTO TOPEHNS;
KUHETHKY MPOIecca TOPEHS;
0COOEHHOCTH CHKUTaHUS
TBEP/OTO, KUAKOTO U
ra3000pa3HOT0 TOILTHBA
YMETB COCTABIIATh Pemenune craniapTHBIX Beinonnenue padot B |HeBbinonHenue padboT B
MaTepHaJIbHbIN OanaHc NPaKTUYECKUX 3a/1ad, CPOK, CPOK,
TOPEHMS; COCTABIIATh HalMcaHue KypcoBOro IIPELyCMOTPEHHBIHN B MIPEyCMOTPEHHBIN B
TEIIIOBOI OanaHc ropeHus; IIpoekTa, paboTa B cpemax pabounx mporpamMMax | pabodmx mporpammax
MPOM3BOAMTE BEIOOP 1 pacuéT |2D-mpoekTupoBaHus
YCTPONCTB CKHTAaHHS TOIINBA
BJIAJIETh HABBIKAMU Penrenue npukinagabix 3a1au B | BeinonHnenue padot B |HeBbinonHeHue padboT B
IIPUMEHEHHUS OCHOBHBIX KOHKPETHOM MpeIMETHON CPOK, CPOK,
(U3MYECKUX U XMMHYECKUX o0nacTH, BBIMOJIHEHHE TUIaHa NIPELyCMOTPEHHBIN B MIPEyCMOTPEHHBIN B
3aKOHOMEPHOCTEH TIpH paboT 1o pa3paboTke pabounx mporpamMMax | pabodmx mporpammax
pacuére TopeHHs TOILINB,; KypPCOBOTO MPOEKTa
HaBBIKaMH BBIOOpa U pacuéra
TOILUTUBOIIOTPEOIISIOIINX
YCTpOICTB

TIK-4 3HaTh METOAUKHU AxTHBHas paboTa Ha Brimonnenue pador B [HeBrimonaenue padot B

OKCIIEPUMEHTAJIBHOTO
HCCICA0BaHusA
TeHHO(bI/ISI/I‘{eCKI/IX CBOWCTB
Ppa3JIM4YHbIX TOILIMB

TMPAKTUYECKUX 3aHATUAX,
OTBCYACT HA TCOPECTUICCKUC
BOIIPOCHI IIpHU 3alIUTE
KypCOBOI'O IPOCKTA

CpOK,
IIPEIYCMOTPECHHBIN B
pabounx mporpammax

CPOK,
NIPEeJyCMOTPEHHBIN B
pabounx mporpammax

YMETb OCYLIECTBIISATH
CTaTUCTUYECKYIO0 00PabOTKY
pe3yJbTaToB

Pemenue crannapTHeIX
MPaKTUYECKUX 3a/au,
HanucaHue KypcoBOTo

Brimonnenue pabot B
CpOK,
MIPelyCMOTPEHHBIN B

Hessinonnenue pabot B
CPOK,
IPEyCMOTPEHHBIN B




OKCIIEPUMEHTAJIBHOTO
HCCJIICIOBAHUSA

MpoeKTa, paboTa B cpenax
2D-mpoekTHpoBaHUsI

pabounx nporpamMmax

pabounx nporpamMmax

BJIAJICTh METOJIAMHU
TEOPETUIECKOTO (PacyETHOTO)
W 9KCIIEPUMEHTAIBHOTO
OTIpEIICNICHUS TTAPaMETPOB
TOIUTUBA M POLECCa TOPECHHS

Pemenne npukiaHeIX 331249 B
KOHKPETHOM IpeaMeTHOH!
o0acTy, BBITOJIHEHHE TUIaHA
paboT 1o pa3paboTke
KYpPCOBOT'O MPOEKTa

Brmonaenne padot B
CPOK,
IIPEIYCMOTPECHHBIN B
pabounx mporpammax

Hesrimonaenne pabot B
CPOK,
NIPEeJyCMOTPEHHBIN B
pabodnx mporpammax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynbTaThl MpOMEXyTOYHOTO KOHTPOJISl 3HAHUM OLIEHUBAIOTCA B 2 CEMECTpe
Ui ouHOM (opMbl oOyueHus, 3, 4 cemectpe Il 3a04HON (POpMBI 0OYUEHHS TIO
JBYX/4eThIpeX0aIIbHOM CUCTEME:

- «32UTEHO»

- «HE 3aYTCHOY.

Kommne-
TEeHIHs

PesyabTaThl 00yueHus,
XapakTepu3yomue
chopMUpOBaHHOCTH
KOMIEeTeHIINH

Kpurepuu
OLICHMBAHUS

3auTeHo

He 3aureno

OIIK-2

3HATh OCHOBHEIE BUJIBI
MPOMBIIUICHHOTO TOTLJIHNBA,
€ro COCTaB U MapKHPOBKY;
OCHOBHBIC TEPMOXUMUYECKUE
YpaBHEHUsI OJIHOTO U
HETOJIHOTO TOPEHHS;
KHHETHKY [pOLecca TOPCHUS,;
0COOEHHOCTH CIKMTaHUs
TBEPIOTO, KHUIKOTO U
ra3000pa3HOro TOILTHBA

Tect

BrimonHenue Tecta Ha
70-100 %

Brmonnenue menee 70
%

YMETb COCTaBIIATh
MaTepHalbHBIN OanaHc
TOPEHHUS; COCTABIIATH
TEIUTIOBOI OajlaHC TOPEHNS;
HPOM3BOJUTH BBIOOD U pacuér
YCTPOWCTB COKMI'aHMsI TOIJIMBA

Pemenne ctanapTHBIX
MPaKTUIECKHX 3a/1a4

[IponemoncTpupoBaH
BEpHBIN X0/ peLIeHUs B
OOJBIIIMHCTBE 33124

3amauu He pemeHbI

BJIaJIeTh HABBIKAMU
HIPUMEHEHHs OCHOBHBIX
(HU3UUIECKUX U XMMHYECKIX
3aKOHOMEpPHOCTEHN MpHU
pacuére ropeHus TOIUIUB;
HaBbIKaMM BBIOOpa U pacyéra
TOIUTUBOIIOTPEOIISFOIINX
YCTPOICTB

Pemenue npukiafHeIX 3a1a4 B
KOHKPETHOH MpeMeTHON
oGmacti

IIponemoHcTpHpOBaH
BEpHBIN X0/ peLIeHUs B
OOJIBIIMHCTBE 337144

3agauyl He peleHbI

[1K-4

3HaTh MCTOJHUKHU
SKCIIEPUMEHTAJIBHOTO
HUCCIICI0OBAHUA
TeHHOq)I/ISI/I‘{eCKI/IX CBOMCTB
Ppas3JIMYHbIX TOIJIMB

Tect

Brmonaenne Tecta Ha
70-100%

Brmmonnenne menee
70%

YMETh OCYIIECTBIIATh
CTaTHCTUYECKYIO 00paboTKy
pe3yIbTaToB
9KCTIEPUMEHTAIBHOTO
HCCIIeIOBAHHS

Pemienue crannapTHbIX
IPaKTHYECKUX 3a]a4

[TponemoHcTpUpOBaH
BEPHBII XOJI PELICHHUS B
OOJIBIIIMHCTBE 33124

3a1a4u He pPelIeHbI

BJIQJICTh METOIaMU
TEOPETUYECKOT0 (PacyETHOIO)
U OKCIICPUMECHTAJIBHOT'O
OIIpe/IeNIeHUs ITapaMeTPOB
TOILTMBA ¥ IPOIECCA TOPECHHUS

Pemenne npuknaaHelx 3a1a4 B
KOHKPETHOM MpeIMETHON
obnacTH

[TponemoHcTpUpOBaH
BEPHBII XOJI PELICHHUS B
OOJBIIMHCTBE 3a/1a4

3a1a4u He pPelIeHbI

Ui
- KOTIIUNYHO»,
- «XOpOoHmo»,




- «yJIOBJIETBOPUTEIBLHOY;

- KHCYIOBJICTBOPUTCIBHO.

PesyabTaThl
Komme- 0byuenns, Kputepun
XapaKTepu3ylolue OT/IHYHO Xopomo Yiaosa. Heynosu.
TeHIHUS | cqopvmposannocrs | OUEHHBAHMS
KOMIICTCHIINH
OIIK-2 |3HaTb OCHOBHBIE Tecr Brinonnenue Brinonnenue |Brmmonnenue tecra| B Tecte meHee
BUJIBI TecTa Ha TecTa Ha Ha 70- 80% 70%
MPOMBIIUICHHOTO 90- 100 % 80- 90% MPaBIIBHBIX
TOILIMBA, €TO COCTAB OTBETOB
Y MapKHPOBKY;
OCHOBHBIE
TEPMOXHUMUYECKUE
YpaBHEHUS ITOJTHOTO
1 HENOJHOTO
TOPEHUS; KHHETHKY
IpoIiecca TOPEHHS;
0COOCHHOCTH
CKUTAHUS
TBEPJIOTO, KHUIKOTO
M ra3000pa3HoTo
TOTIJIMBA
YMETb COCTaBIATh |Pemenue 3anmaum pemensl | [IpomemoHCT- IIponemonct- 3amauu He
MaTepUaATbHBII CTaHIAPTHBIX B TIOJTHOM PUpOBaH BepHBIii| pUpOBaH BepHBII PpeIeHbI
OaJlaHC TOPCHUS; MPAKTHUCCKIX o0beMe 1 XOJI PEUICHUS XOJI PEIICHUS B
COCTaBJISTh 3a/1a4 IOJTyYEHBI BCEX, HO HE OOJBIIMHCTBE
TEIIOBOH OaaHc BEPHBIC OTBETHI |ITONYYCH BEPHBII 3a1a4
TOPCHUS; OTBET BO BCEX
MIPOM3BOANUTH 3agagax
BBIOOD U pacuéT
YCTpOMCTB
C)KATaHUsl TOTIINBA
BIIaJIeTh HaBBIKaMU |Pemenue 3anaun pewensl | [IponemoHcT- IIponemoHcT- 3amaun He
MPUMCHEHHS MPUKIIATHBIX 32124 B TIOJTHOM PHUPOBaH BEPHBI| PHUPOBAH BEPHBIi PpereHbl
OCHOBHBIX B KOHKPETHOU o0beMe u XOJ PELICHUS XOJI PEIICHUS B
(hU3HIECKHUX U MpeaMETHOH MOTY9IEHBI BCEX, HO HE OOJBIINHCTBE
XUMAYIECKUX obmacTu BEpHBIC OTBETHI |TIOTy4YeH BEpHBII 3a1a4
3aKOHOMEPHOCTEH OTBET BO BCeX
pu pacuére 3aa4ax
TOPEHHsI TOTUIUB;
HaBBIKAMH BBIOOpa
U pac4€ra TOIUIUBO-
MOTPEOITIONINX
YCTpPOMCTB
TIK-4 |3Hare MeTomMKH Tect Brmonaenne Brmonnenne |Bremonnenue tecra| B recte menee
OKCIIEPUMEHT. Tecta Ha 90- Tecta Ha 80- Ha 70- 80% 70%
HCCIIeIOBaHUS 100% 90% MpPaBHIBHBIX
TETO(QU3NIECKUX OTBETOB
CBOMCTB pa3IU4HbIX
TOIUIUB
yMeTh Pemrenne 3amaun pemensl | [IpomeMoHCT- IIponemoncT- 3amauu He
OCYIIECTBIATh CTaHIAPTHBIX B TIOJTHOM PUpOBaH BepHBIil| pUpOBaH BEepHBII PpeIeHb
CTaTUCTUYECKYIO MPaKTHYECKIX obBveme 1 XOJ peIICHUS XOJ] peIeHus B
06paboTKy 3amay HOJTy4Y€HbI BCEX, HO HE OOJIBILIHCTBE
pe3ynbTaToB BEPHBIE OTBETHI |[IOJYUYEH BEPHBIN 3a7a4
9KCIIEPUMEHT. OTBET BO BCEX
UCCIICIOBAHMSI 3a/1auax
BJafeTh MeToaMu |Pemenne 3amaun pemensl | [IpomeMoHCT- IIponemoncT- 3amauu He
TEOPETUIECKOTO MIPUKIIATHBIX 32149 B TIOJTHOM PHUpOBaH BEpHBIil| pUpOBaH BepHBII PpeIIeHbI
(pacuérHoOro) M B KOHKPETHOU o0beMe 1 XOJI peIICHUS XOJ] pEIICHUS B
SKCHEPHMEHT. MIPEeAMETHOH MOJTY4EHBI BCEX, HO HE OOJBLIMHCTBE
omnpeneneHus obmactu BEpHBIE OTBETHI |TIOJy4EH BEpHBIH 3a1a4
napameTpoB OTBET BO BCeX
TOIJINBA U 3amagax

Hpolecca ropeHust




7.2 TlpumepHblii mNepeYyeHb OLEHOYHBIX CPeACTB  (TUNOBBIE
KOHTPOJIbHbIE 33JaHUSl WM HHble MaTepUuajibl, He00X0AMMBbIe ISl OLEHKHU
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA 1€ATEILHOCTH)

7.2.1 llpumepHbIii NepevYeHb 3aJaHUM I MOATOTOBKHU K TECTHPOBAHUIO
1. Kak 3anuchIBaeTcst 2JIEeMEHTapHBIN COCTaB rOproveil Macchl TOIIIMBA?

1) C+H+Sp4+N+O+A+W = 100 %j;
2) C+H+Sp4+N+O+A =100 %,;
3) C+H+Sg+k+N+0 = 100 %;
4) C+H+S,+N+0 = 100 %;
5) He 3Halo.
2. Kakoit KOMIIOHEHT TOIUIMBA UMEET HAaUOOJBIITYIO TETUIOTY CTOPaHUS?
1) yriepon;
2) BOJIOPO;
3) cepa,
4) a3or;
5) He 3Hal0.
3. [Ipu xakoii TeMiiepaType omnpeessieTcs aHaTuTHIecKasi BIaXKHOCTh TOTUIUBA?
1) 50 ... 60 °C;
2) 80 ...90 °C;
3) 100 ... 110 °C;
4) 150 ... 160 °C;
5) He 3Haro.
4. Ilpu kakoil TemMnepaType onpenensieTcs aHaJTuTHYeCKask 30JbHOCTh TBEPIOTO
TOIUIUBA?
1) 500 ... 600 °C;
2) 600 ... 700 °C;
3) 700 ... 800 °C;
4) 800 ... 900 °C;
5) He 3Haro.
5. Kakyto Biary, BXOJSIIYIO B COCTaB TOIUTMBA, HEJIb3S YAAIUTD B MPOIIECCE CYIIKU?
1) BHELIHIOIO;
2) BHYTPEHHIOIO;
3) KaJJIOUIHYIO;
4) rupaTHyIo;
5) He 3Haro.
6. [Ipu kakoii TeMiiepaType OnpeestoT BXO JIETy4YuX TOIUTUBR?
1) 700 °C;
2) 750 °C;
3) 800 °C;
4) 850 °C;
5) He 3Halo.
7. B TeueHue Kakoro oTpe3ka BpeMEHHU OMPEIEIIIOT BXO/ JIETYYUX TOILIUB?
1) 5 mun.;
2) 6 MuH.;
3) 7 MmuH.;



4) 8 MuH.;
5) He 3Haro.
8. OT 4ero 3aBUCHUT TEIJIOTa CTOPAHUSI TOTLIIMBA?
1) oT cocTaBa TOIUIMBA,
2) OT BUJa OKUCIIUTETIS;
3) OT pacxojia OKUCITUTES,
4) oT TemMnepaTypbl TOIUINBA;
5) He 3Haro.
9. Kakoe koMuecTBO TETUIOTHI BBIJICISIOTCS B KAJJTOPUMETPUIECKON OoMOe?
1) paBHOE Qyp;
2) menbIe, 4eM Qyp;
3) paBHOE Qyp;
4) 6oubiue, yeMm Qgp;
5) He 3Ha0.
10. YUemy paBHa TeIIoTa CropaHus YCJIOBHOTO TOTUIMBA?
1) 7000 xJIx/k;
2) 7000 kJIx/m3;
3) 29300 xJIx/kT;
4) 29300 kJx/Mm3;
5) He 3Hal0.
11. Kaky!o TemaoTy cropaHusi UMEIOT KAMEHHBbIE YIIn?
1) menee 5700 xJ[x/kr;
2) menee 7000 kJ[x/kr;
3) menee 24000 kJx/kr;
4) 6onee 24000 xJx/kr;
5) He 3Haro.
12. Ha ocHOBaHMM KaKOTO MapaMeTpa KaMEHHbBIC YTIIU JACNATCS Ha MapKU?
1) BIaxXHOCTH;
2) 30JIbHOCTH,
3) BBIXO/A JICTYYHX,
4) TemIOTHI CrOpaHus;
5) He 3Haro.

7.2.2 IlpuMepHBIii IepeyeHb 3aJaHUi I pellleHus] CTAHAAPTHBIX 32/1a4
3anaua 1. [lns mazyta, umetomero coctaB C' = 86,5 %; H" = 10,6 %; O" = 0,2 %;
S"=21%; N"=0,6 %; WP =10 %; A° = 0,3 % omnpenenutb TEOPETUUECKUN U
JNENUCTBUTENBHBIN O0OBEMBI BO3JyXa U MPOAYKTOB CTOpaHMs, €Clid KOIPPUIUEHT
n30bITKa BO3/1yXa paseH 1,25.
3amgava 2. Jlna cyxoro mpupomHoro rasza, umeromiero coctaB CHs = 89,9 %;
CoHs = 3,1 %; CsHg = 0,9 %; C4Hio = 0,4 %; N2 = 5,2 %; CO2 = 0,3 %; O, =0,2 %
OTIPEETUTh TEOPETHUUECKU U JIEHCTBUTENIbHBIN O0OBEMBI BO3/yXa U MPOIYKTOB
cropanus, eciu KodpuueHT u30bITKa Bo3ayxa paseH 1,10.
3agauda 3. Jlna cMecu rasos, cocrosiiein u3z 60 % mpupoJHOro raza cocraBa
CH4 =98 %; CoHg = 0,4 %; C3Hs = 0,2 %; N2 = 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, = 0,5 % ompenenuTs TEOPETUUECKUN W
JEUCTBUTENBHBIN O0BEMBI BO3[yXa U MPOAYKTOB CTOpaHMs, €Clid KOIPPUIIUEHT
n30bITKa BO3ayxa paseH 1,10.

3anaua 4. 13 pe3ynbTaToB XMMHUYECKOTO aHANIM3a COCTaBa IPOYKTOB CTOPAHMUS
Ha BBIXOJI€ M3 TOINKHM MOJIydeHbl cienytommue nanHeie: Oz = 5 %; CO = 1 %;
Hz =2 %; CHs = 1,75 %. Onpenenuts kor3hHUIIMEHT U30bITKA BO3AYyXA.

3amaya 5. ITlocne mpoBeneHHMs XHMHMYECKOTO aHalli3a COCTaBa MPOAYKTOB
CropaHusi 3a TONKOW W Ha BBIXOJE M3 KOTJAa TOJYYCHBI CIEAYIONNE TaHHBIC:
02" =4%; CO" = 1,5 %; H' =1 %; O = 6 %; CO™ =1 %; H* = 0,5 %.
OnpenenuTs TPUCOCH BO3yXa B KOTJIE.

3amauda 6. [IpousBecTu pacyéT MarepualibHOrO OajaHca MpoIEecca HEMOJIHOTO
ropeHus Kokca ciemyromiero coctasa: CP = 955 %; H? = 0,4 %; OP = 0,9 %;
SP=1%; NP =1,2%; WP =1 %, ecnmu y, = 0,28.

3amava 7. [[puMeHUTENBHO K YCIOBHIO 3a/1a4u 1 mocTpouth h —t-auarpammy u
OTPEJICIUTh  KAIOPUMETPUUECKYIO TEMIlepaTypy TOpEHUs TOIUIUBa, €CJH
KOMITOHEHTHI TOPEHHUS HE MO0TPEBAIOTCA.

3amava 8. [IpuMEHUTENBHO K YCIOBHIO 3a/1a4u 2 MOCTPOHUTh h —t-auarpammy
MPOJIYKTOB CrOpaHUsi U OINPEACIUTh KATOPUMETPUUECKYI0 M TEOPETHUYECKYIO
TEeMITepaTyphbl TOPEHUSI TOTLJIMBA, CCIIH:

a) KOMIIOHEHTBI TOPEHUS HE TIOJIOTPEBAIOTCS.

0) Bo3ayx nogorpesaetcs g0 temmnepatypsl 500 °C.

3anaua 9. [[puMeHHUTENBHO K YCIOBUIO 3a1a4u 2.3 mocTpouTh h —t-nmuarpammy
MIPOJYKTOB CTOpPaHUS M OMNPEACIUTh KATOPHUMETPUUYECKYI0O WU JCHCTBUTEIHHYIO
TEMITepaTypbl TOPEHHUS TOIUIMBA, €CIM MHUPOMETPUUYECKHA KOI(P(GUIIMEHT paBeH
80 %.

3anada 10. [IpuMEeHHUTENBHO K YCIOBHIO 3aJ1a4 7 ONPENEIUTh TEMIIEPATYPy

BO3]lyXa, MOCTYMNAIOIIEr0 B 30HY TOPEHUs, €CIU KaJIOpUMETpUUEcKas TeMIiepaTypa
ropenus Tormmba paBHa 2000 °C.

7.2.3 IlpumepHbIii epeyeHb 3aJaHUi 11 pellleHus1 MPUKJIATHBIX 32124

3amaua 1. Onpenenuth coctaB paboueil Macchl Ma3zyTa, €ClIM 3a/1aH COCTaB
ero roproueit maccel: C" = 85 %; H" = 2,6 %; O"' =3 %; S"=8,8 %; N'=0,6 % u
U3BECTHO, 4TO pabouass BraxHocTh WP = 10 %, a 30JbHOCTH CyXOil Macchl
A°=0,3 %.

3amaya 2. OmnpeaenuTh cocTaB paboyel Macchl TOIUIMBA, €CJIU 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 BJIAXKHOCTE cocTaBiisieT WP = 16 %.

3agaya 3. OnpenenuTh XMMUYECKAM COCTaB BIAXKHOTO MPHUPOJHOTO rasa,
ecnm m3BecTeH ero cyxoiut coctaB: CHs = 89 %; Cy,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 Ma3yTa,
uMmerorero cienayromuii cocras: Cr = 86,5 %; H. = 10,6 %; O, = 0,2 %; S, = 2,1 %;
N; =0,6 %; W, = 10 %; A, = 0,3 %.

3amaua 5. BBMHCINTH TEIMJIOTY CTOpPAaHHS CYXOro MPUPOJHOTO Tasa,



umeroriero crnexyrommii cocta: CHs = 89,9 %; CoHs = 3,1 %; CsHs = 0,9 %;
CsHio = 0,4 %; N2 = 5,2 %; CO, = 0,3 %; O, = 0,2 %.

3amaya 6. OnpenenuTh HU3IIYIO TEIJIOTY cropaHusi yris JlonGacckoro
MecTOpoXxaeHUsT Mapku JIP, eciu TeXHUYECKU aHalu3 MoKasall, YTO BIAKHOCTb
ero paboyeit maccol coctaBisieT 18 %, a 3onbpHOCTD — 13 %.

3amaya 7. OnpenenuTh TEIUIOTY CTOpaHMs MPUPOJHOIO ra3za razomnpoBoja
bpsinck — MockBa, eciiu TEXHUYECKUI aHalu3 MoKa3all, 4YTO €ro BJIarocoaepx aHue
cocrassiet d; = 60 /M3,

3agauda 8. OnpenenuTs TEIIOTY CrOpaHusi CMECH ra3oB, cocTosimuil u3 60 %
npupoaHoro raza cocraBa: CHa = 98 %; C,Hs = 0,4 %; CsHg = 0,2 %; N2 = 1,3 %;
CO2 = 0,1 % u 40 % mpupomnoro raza coctaBa: CHs = 25,5 %; H,S = 2,3 %;
CO =6,5 %; H, =59,5 %; N2 =3,3 %; CO; =24 %; O, =0,5 %.

3agaya 9. Onpenenuts TEMJIOTY CrOpaHUs CMECH, COCTOSIIIMNA W3 Ma3yTa
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 %; CO,=3 %; CoHg = 1,9 %; N, = 6,6 %, eciin U3BECTHO, YTO B TOIIKE
IIapOreHepaTopa COBMECTHO CKUraroT 8,33 kr/c masyra u 2,78 M%/c mpupomHoro
rasa.

3agaua 10. Onpenenuth TEIIOTYy cropaHus cMmecH, cocrosmend u3z 50 %
MaszyTa, cocTaB KoTopbld mpuBeA¢H B 3amaud 4 u 50 % yrns JlonbGacckoro
MeCTOpOKaeHUs Mapku J[P.

7.2.4 TlpumepHblii IepevyeHb BONPOCOB /1JIsl MOATOTOBKH K 3a46Ty
1.  Omnpexnenenue NOHATUS «TOIIMBOY. OOHIas KaaccuUKaus TOIUIMBA.
2. TomnuBHBIA OanmaHC CTpaHbl U MEPCIEKTUBBI €ro pa3BUTHs. Pe3epBbl

HKOHOMHMH OPraHUYECKOro TOILIMBA.

[Iponcxo0xk/1eHHEe OCHOBHBIX BUJIOB UCKOIIAEMOTO TOILINBA.

CocTaB roproueit Macchl TOILJIUBA.

bamnactupyromye KOMIIOHEHTHI TOIUIMBA.

PacuérHble Macchl TOIINBA.

BbIX0OJ1 1€eTy4uX BEIIECTB M MOJIYYEHUE KOKCA.

Termiora cropanus Torauba. MeToibl €€ OnpeIesIeHusl.

VYcnoBHoe TormBo. [IpuBeIEHHBIE XapaKTEPUCTUKH.

0. Kiaccudukauus yrieu.

1.  CnocoObl OJy4eHHsI HCKYCCTBEHHOTO TBEPIOTO TOTLIMBA.

2. Hedtb 1 HEPTENPOAYKTHI.

13. Masyr.

14. OcHOBHBIE BHJIbI TA3000pa3HOTO TOILIURBA.

15. TeopeTnueckuil pacxo BO31yxa.

16.  Koaddunuent u3dbITKa Bo3ayxa.

17. O0beM NpoayKTOB CrOpaHUs.

18.  Pacuét HemoHOTO TOpeHHUS.

19.  Temmneparypa ropeHus TOIIMBA.

20.  DHrampnus NpOAYKTOB Cropanus. h-t quarpamma.
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7.2.5 IlpuMepHblii epevyeHb 3aJaHUI 1JIs1 TIOATOTOBKHU K IK3aMeHY
1.  Omnpexenenue NOHATUS «TOITUBOY. OO01Ias KiIaccuduKaius TOIUIMBA.
2.  TomnuBHBIM OanaHC CTpaHbl U MEPCIIEKTUBBI €ro pa3BuTHs. Pe3epBbl
HPKOHOMHUU OPraHUYECKOro TOILIUBA.
[IpoucxoxieHre OCHOBHBIX BUIOB UCKOMAEMOTO TOTLIMBA.
CocraB roproueil Macchl TOILIUBA.
bannactupyroiye KOMIIOHEHTHI TOIUIUBA.
PacuérHble Macchl TOIMBA.
Brixos neTy4ynx BEUIECTB U MOJIyYeHHE KOKCa.
Temora cropanus TormBa. MeTopl €€ onpenesIeHus.
YcnoBHoe TorMBO. [IpuBenéHHbIE XapaKTEPUCTHKMY.
0. Krnaccuduxarus yrieu.
1.  CnocoObl OJy4eHHsI HCKYCCTBEHHOTO TBEPIOTO TOILIMBA.
2. Hedts u HEPTEIPOTYKTHI.
13. Masyr.
14, OcHoBHBIE BHJIbI Ta3000pa3HOTO TOILIUBA.
15.  Teoperuueckuit pacxoja Bo3ayxa.
16.  KoaddunueHnt n3bbITKka Bo3ayxa.
17. OObeM NpoayKTOB CrOPAHUS.
18.  Pacuét HEmoJIHOTO TOpEeHHUSI.
19.  Temmneparypa ropeHus TOIIMBA.
20.  DHTampmus NpOAYKTOB CropaHus. h-t quarpamma.
21.  Pacuér ropenus Ha DBM.
22.  TemnoBoii 6alaHC TOTUTMBOIIOTPEOJISIONIECTO YCTPOUCTBA.
23.  CKopoCTh XUMHUYECKOU peakiuu. LlemHpie peakium.
24,  CamOBOCIUTAMEHEHHE TOTLINBA.
25.  3axwuranue Tormba. KOHIEHTpallMOHHbBIE TPaHUIIbI 32KUTaHUS.
26.  HopwmanbHoe u TypOyJI€HTHOE pacipocTpaHeHUE TIIaMEHHU.
27. 3akoH  kocuHycoB. OmpeneneHne  HOPMaJbHOM  CKOPOCTU
pacnpocTpaHEHUs MJIAMEHU METOJIOM TFOPEJIKH.
28. T'opeHue 0JTHOPOJTHOM ra30BOM CMECH.
29.  JIuddy3uoHHOE TOPEHHE Ta30B.
30.  HMurencudukaius v cTabMIM3aIUs MPoIiecca TOPEHUs ra3oB.
31. Topenku, npuUMEHsSEMble TPU PaBHOMEPHO-PACTIPEICICHHOM U
IPSIMOM PaIMAIlMOHHBIX PEKUMaX paOOTHI MMeYei.
32. Topenku, mpuMeHsiEMbIe MPH KOCBEHHOM DPaJWAllMOHHOM PEXKHUME
paboThI Meyei.
33.  PaguanTHBIE TPYOBI.
34. TopeHue KamiM >KHIKOTO TOIUIMBA. Bpems TOJHOTO BBITOpAHUS
KaruIu.
35.  VYecrpolicTBa A CKUTAHUS )KUJIKOTO TOTLITUBA.
36.  OCOOEHHOCTH C)KUTAHHS Ma3yTa.
37.  Teopernyeckue OCHOBBI U METObI CXKUTAaHUS TBEPOTO TOIUIMBA.
38.  KamepHoe cxxuranue TBEPAOro TOILIMBA.
39.  Cxkwuranue TBEPIOrO TOIIMBA B IUIOTHOM CJIOE.
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40.  Cxwuranue TBEPAOTO TOIUIMBA B KUIISAILEM CIIOE.
41.  Tepmuueckas nepepaboTka TBEPIOTO TOTUIMBA.
42.  Jlpyrue criocoObl TeHepaIuy TEeTIOThI.

7.2.6. MeToauka  BBbICTABJIEHUSI OLEHKH TIPH  NPOBeJeHUU
MPOMEKYTOUYHOM aTTeCTAUN

3auér MpPOBOAUTCS MO TeCT-OWJeTaM, KaKIbI U3 KOTOPBIX coaepKuT 10
BOIIPOCOB U 3aa4y. CTyAEHT MOJy4YaeT «3a4€T» B CIIy4ae, €Clid CTYyIeHT Ha0paJl OT
7 1o 10 6anmioB 1 pemI CTaHAAPTHYIO/ TIPUKITAIHYIO 3a/1a4y.

DK3aMeH NpPOBOAMUTCS NO OwiieTaM, KaXIbld W3 KOTOPBIX COACPKHUT 2
BOMPOCA U CTaHAAPTHYIO/TPUKIIATHYIO 3a/1a4y.

1. Onenka «HeynoBIeTBOPUTENBHO» CTABUTCS B CIydae, €CIIM CTYyAEHT HE
OTBETHUJI HA BCE BOMPOCHI B OMJIETE W/WJIK HE PEIIII 3aady.

2. OueHka «Y IOBIETBOPUTEIBHO» CTABUTCS B CIIydae, €CJIM CTYACHT Jajl
MOJIHBIN MPAaBUIIBHBIN OTBET HA | BOMPOC M MOKa3aJl BEPHBIA X0 PEIICHHS 3a/1auu.

3. Onenka «Xopouo» CTaBUTCA B CIIy4ae, €CIM CTYJIEHT Al ITOJHBIN
MPaBWIbHBIA OTBET HA 2 BOIPOCA U MOKa3ajl BEPHBIN X0/ pEUICHUS 3aJa4y WIH Al
MOJIHBIA MTPABWIbHBIM OTBET HA 1 BOMPOC M MOJYYUJI BEPHBIM OTBET MPU PELICHUU
3a/1a4Hu.

4. Ouenka «OTIMYHO» CTABUTCS, €CIIM CTYIEHT IPABWIBHO OTBETHII Ha BCE
BOIIPOCHI B OMJIETE Y MOJIYYHJI BEPHBII OTBET MPHU PEIICHUU 3a/1a4u.

7.2.7 TlaciopT OLIEHOYHBIX MATEPHAJIOB

Kontponupyemsie pazaensl Kon . | HaumeHnoBanue oreHOYHOTO
No n/m KOHTPOJIUPYEMOU
(TeMBI) TUCITUATIITUHBI cpencTaa
KOMIIETCHITIHT
1 Beenenue B TuCHUIUIMHY OIIK-2, IIK-4 Tecrt, 5K3aMeH, pelieHue
3a11a4, 3a49€T
2 CocraB ToIIMBa OIIK-2, IIK-4 Tecr, 3K3aMeH, KypCcOBOMU
MIPOEKT, 3aluTa
1abopaTOPHBIX padoT,
penieHue 3aaad, 3a4€T
3  |TemmotexHuueckue OIIK-2, [IK-4 Tect, 3x3aMeH, KypcoOBOI
XapaKTEPUCTUKU TOIUIMBA MIPOEKT, pellIeHuE 3a/1ay,
3a4€ET
4  |Knaccudukanus u MapKUpOBKa OIIK-2, [IK-4 TecT, 3x3aMeH, penieHue
TBEPAOTrO TOILIMBA 3ajJa4, 3a4eT
5  |Knmaccudukamms 1 MapKupOBKa OIIK-2, I1K-4 Tect, sK3aMeH, pelieHue
KUAKOTO U Ta3000pa3HOro 3a/1a4, 3a4€T
TOTITNBA
6 [MatepuanpHblii 6anaHc mporecca OIIK-2, TIK-4 Tecr, 5x3aMeH, KypcoBO
TOPEHUS MIPOEKT, pelleHne 3a/1ad,
3a4€T, KOHTPOJIbHAS
pabora
7 Pacuér HenosHOTO TOpeHus OIIK-2, TIK-4 TecT, 3K3aMeH, pereHue
3a11a4, 3a4ET
8 |TemmoBoii OanmaHc mporecca OIIK-2, I1K-4 TecT, 3x3aMeH, KypcoBOi
TOPEHUS MIPOEKT, pellICHUE 3a/1a4




9  |Pacuér ropeHus TOmIMBA OIIK-2, I1K-4 TecT, 3x3aMeH, KypcoBO
MPOEKT, 3aIuTa
J1a00paTOPHBIX padoT,
pelieHue 3aaa4
10 |Kunetuka mpoiiecca ropeHus OIIK-2, I1K-4 TecT, 3K3aMeH, KypcoBOi
MIPOEKT, PEIICHUE 3a1a4
11 |CamoBocIIaMEeHEHUE U OIIK-2, TIK-4 TecT, 3K3aMeH, KypcoBOi
3aKUTaHKe TOPIoYeH cMecH MIPOEKT, PEIICHUE 3a1a4
12 |PacnpocTpaHeHue mjiaMeHu B OIIK-2, [IK-4 Tect, 3x3aMeH, KypcOBOI
TOPIOYHMX CMECSX MIPOEKT, peIIeHUE 3a/1a4
13 [OcobennocTu ropeHus OIIK-2, [1K-4 TecT, 3x3aMeH, KypcoBOI
OJIHOPOJIHOM TOpIOYEH CMecH MIPOCKT, peIIeHUE 3a/1a4
14  |Auddysunonnoe cxuranue razoB OIIK-2, [IK-4 Tect, 3x3aMeH, KypcoOBOI
MIPOCKT, peIICHUE 3a/1a4
15 |YcrpolicTBa st COKUTaHHS OIIK-2, [1IK-4 TecT, 3K3aMeH, KypcoBOM
ra3000pa3HoOro TOIUIMBA POCKT
16 [OcobeHHOCTH CXKUTAHHS KUIKOTO OIIK-2, IIK-4 Tecrt, sK3aMeH, pelieHue
TOILIMBA 3a1a4
17 |YcrpolicTBa ISl COKUTaHHS OIIK-2, TIK-4 Tecrt, 3x3aMeH, 3aluTa
YKUJIKOTO TOTUIMBA mabopaTOpPHBIX padoT,
pelieHue 3a1a49
18 |YcrpolicTBa sl COKUTAHHS OIIK-2, IIK-4 Tecrt, sK3aMeH, pelieHue
TBEPAOIrO TOILIMBA 3aza4

7.3. MeToauyeckue MaTepuajibl, ONpeaesIsiioNAe  NPOLEAYyPbI
OLIECHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TectupoBanue OCyIIECTBISETCS, JMOO TMPU TOMOIIU KOMIBIOTEPHOM
CUCTEMbl TECTUPOBAHMS, JMOO C HCIOJH30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
oymaxxuom HocuTtene. Bpemss tectupoBanus 30 MuH. 3aTe€M OCYIIECTBISETCS
MpPOBEpPKA TECTa IK3aMEHATOPOM M BBICTABIISIETCS OIICHKA COTJIACHO METOIUKU
BBICTABJICHUS OIIEHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTAIINH.

Pemienne craHgapTHBIX 3aJa4 OCYIIECTBISAETCS, JIMOO TIPU TOMOIIH
KOMITBIOTEPHOU CUCTEMbI TECTUPOBAHUS, JIMOO C UCIIOJIL30BAaHNEM BbIJJAHHBIX 3324
Ha OymaxHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA PEHIECHUS 3a/lad HK3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU MPOBEICHUH IPOMEXKYTOUYHOM aTTECTalIUH.

Pemenve mnpukiamHBIX 3adad  OCYMIECTBIAETCS, JMOO TIPH TIOMOIIU
KOMITBIOTEPHON CHUCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpPKA PEHIEHUs 3a/lad HK3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJIMKH BBICTABJICHUS OLICHKU MPU MPOBEICHUH IPOMEXKYTOUHOM aTTECTaIllUH.

3ammTa KypCcOBOTO TMPOEKTAa OCYIIECTBISETCS COTJIACHO TpeOOBaHUSIM,
NPEABSIBIIEMBbIM K pab0Te, ONMMCAHHBIM B METOAMYECKUX MaTepuanax. [IlpumepHoe
BpeMsl 3alllMThl Ha OJIHOTO CTyAeHTa cocTaBisieT 20 MuH.




8 YYHEBHO METOAUYECKOE U UH®OPMALIMOHHOE
OBECIIEYEHME JUCIHUIIJIMHDBI)

8.1 Ilepeuenb yueOHOIi JHTepaTypbl, HEOOXOAUMOM ISl OCBOEHUSI
TUCHUNITIHHBI

1. bapaxos, A.B. OcHOBBI TpaKTUYECKON TEOPUU TOPEHUs: yueOHOEe mocodue
/ A.B. Bapakos, B.IO. Jlyoanun, I.A. Ilpyrckux. — Boponex: ®I'BOY BIIO
«BopoHeKCKHI rOCy1apCTBEHHBIN TEXHUYECKUN YHUBEpcuTeT», 2009. — 121 c.

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

3. bapakoB A.B. IIpomeccsl M YCTaHOBKM BBICOKOTEMIIEPATYpPHOU
TeIIoTexXHoyuorun : Yuebd. nocobue / A.B. bapakos. - Boponex : ['OYBIIO
"BopoHexckuii rocy1apCTBEHHBIN TexHu4ecknii yauBepcutet', 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 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpPH
OCYILLIECTBJICHMH 00pa30BaTeJIbLHOI0 NpoLecca IO AMCHMILIMHE, BKJIIOYAS
NepeYeHb  JIMIEH3HMOHHOI0  INPOIrpPpaMMHOr0  olecme4eHHsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTu «AHTEepHET», COBPEeMEHHBIX
Npo¢ecCHOHANBHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

JInneH3noHHoe NporpaMMHOE 00ecreueHue:

- Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each
Academic (MHOTOMOJIb30BaTEIbCKAS JTUIICH3HS)

- ABBYY FineReader 9.0

- LibreOffice

Pecypcbl nHGOPMALIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTH « IHTepHEeT»:
http://www.edu.ru/
Oo6pazoBatenbHbiid moptan BI'TY

NudopmarimoHHbie CIIpaBOYHBIC CUCTEMBI:
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpeMeHnHbIe podeccroHanbHble 0a3bl JaHHBIX:

CailT TenoTeXHUKa

Anpec pecypca: http://teplokot.ru/
MUHUCTEPCTBO YHEPTETUKHU

Anpec pecypca: https://minenergo.gov.ru/
Yeptrxu.ru



Anpec pecypca: https://chertezhi.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS
JJIA OCYIMECTBJIEHUA OBPA3OBATEJIBHOTI'O TPOLHECCA

1. Cpoenuanu3upoBaHHas  JIGKIIMOHHAs ~ ayJAUTOpUs,  OCHAIIEHHas
00OpyI0BaHUEM JIJIs JIEKIIMOHHBIX JIEMOHCTpPALUil U MIPOEKIIMOHHOW anmnaparypoil
(aym. 306/3).

2. JlucninenHbIi K1acc, OCHAIEHHBIM KOMIIBIOTEPHBIMHU ITPOTPAMMaMH IS
pOBEJCHHS 1TabopaTOpHOTo mpakTuKyma (aya. 304/3).

3. Vuebnas naboparopus «TorumBo m Teopus ropenus» (aya. 301/3),
conepxkamias anekrporneus OKCII-10B, mkad cymmmensiii LIC-80-01 CITY,
dbopcynku OY3 «Dakemn».

10. METOJIWYECKHE YKA3ZAHMSA JUISI OBYYAIOINXCS
MO OCBOEHMIO TUCLHMUIIIUHBI (MOIY.JI5T)

[To mucrummae «TomiauMBO W TeopUs TOPEHHS UWUTAIOTCS JICKIUH,
MPOBOJIATCA TMPAKTUUECKUE 3aHATUS M JIabOopaTOpHbIe pPabOThI, BBIMOJIHAETCS
KYpCOBOM ITPOEKT.

OcCHOBOW W3YyYCHHS JUCIUIUIMHBI SBJSIOTCS JIGKIIUH, Ha KOTOPBIX
U3JIaraloTcs HauboJiee CYIIECTBEHHbBIE U TPYAHBIC BOMPOCHI, a TAK)KE BOIMIPOCHI, HE
HaITIeAINIe OTPAKEHUS B YICOHOU JTUTEpATypE.

[IpakTrueckne 3aHATHS HaAIMpaBiICHBI HA TPHOOPETCHHE MPAKTUYECKUX
HABBIKOB COCTAaBJICHHUS MaTEPHAIBLHOTO W TETUIOBOTO OajlaHCOB MpPOIECca TOPEHUs
TOTUTMBA,  ONpPEICICHUS  TEMIEpaTypbl  TOpPEHUs, pacuéra  pa3IMdHbBIX
TOTUTMBOTIOTPEOJISIOMUX ~YCTPOUCTB. 3aHATHS MPOBOIATCS TYTEM PEIICHUS
KOHKPETHBIX 33/1a4 B ayUTOPUHU.

JlabopaTopHbie pabOThI BBHIMOTHSAIOTCS Ha JaOOpaTOPHOM 00OPY/IOBAaHUU B
COOTBETCTBHUH C METOJUKAMHU, IPUBEIEHHBIMHU B YKA3aHUIX K BBIMIOJHEHUIO PadOT.

Meronuka  BBITOJTHEHUS KypCOBOTO MpOeKTa  H3JI0XKEHAa B
y4e0HO-METOIMYECKOM TTOCOOMHU. BBIMOTHATE 3Tambl KypCOBOTO MPOEKTA JOJIKHBI
CBOEBPEMEHHO M B YCTAHOBJICHHBIE CPOKHU.

KoHTponb ycBoeHUs MaTepuaia JUCIUIUIMHBI IPOU3BOIUTCS IPOBEPKOI
KYpPCOBOTO TIPOEKTa, 3aIMTOW KypCOBOTO IPOEKTA, MPOBEICHUEM TECTHPOBAHUS
OcBoeHne NUCITUTUTMHBI OIICHUBAETCS Ha dK3aMEHE.

Bun yaeOHbIX

. JlesaTenbHOCTh CTyIeHTa
3aHATHN

Jlekius Hanucanne koHCIEKTa JEKIUH: KPAaTKO, CXEMAaTU4YHO, IOCJIEA0BATEIBLHO
(bUKCUPOBATH OCHOBHBIE MOJIOKEHUS, BEIBOIBI, POPMYIHPOBKH, 000OIICHUS;
roMeyvaTh BaXKHbIE MBICIIH, BBIICTIATH KIIIOUEBBIE CI0Ba, TEpMUHBIL. [IpoBepka
TEPMHUHOB, OHSATUI C TOMOIIBIO SHIMUKIIONEANM, CIIOBApEH, CIIPABOYHUKOB C
BBINIMCBHIBAHUEM TOJKOBaHUH B TeTpaib. OO03HaYeHHE BOIPOCOB, TEPMUHOB,
Marepuaia, KOTOPbI€ BBI3BIBAIOT TPYAHOCTH, TIOMCK OTBETOB B
pEeKOMEHyeEMOM  nuTeparype. Eciaum  caMOCTOATENIbHO HE  yIaeTcs




pazobparbCsi B MaTepuaie, HeooXoauMo chopMyIupoBaTh BOIPOC U 33/1aTh
MIPEToJaBaTeII0 Ha JICKITMH MU Ha MPAKTUIECKOM 3aHSATHH.

[IpakTrueckoe
3aHsTHE

KoncnektupoBanue pekoMeHAYyeMBbIX HCTOYHUKOB. PaboTa ¢ KOHCIEKTOM
JEKUUH, IOJArOTOBKAa OTBETOB K KOHTPOJBHBIM BOIIpOCaM, IIPOCMOTP
pekoMeHtyemoit auteparypsl. [IpocinymumBanue ayino- U BUACO3aMNUCEN 110
3aJJaHHOI TeMe, BBINOJIHEHHE pPAacYeTHO-rpaUUYeCKUX 3a/JaHui, pelieHue
3a/1a4 10 AJITOPUTMY.

JIaGoparopHas
pabora

JIaGopatopHbie pabOTHI MMO3BOJISIIOT HAYYUTHCA MPUMEHATH TEOPETHUECKHUE
3HAHWS, TOJyYCHHbIC Ha JICKIIMU NPU PELICHUH KOHKPETHBIX 3a1a4. UToObI
Hanbosiee pAlMOHAIPHO M IOJHO WCIOJb30BaTh BCE BO3MOXKHOCTU
7a00paTOPHBIX IS MOATOTOBKM K HUM HEOOXOAMMO: CJIEAyeT pa3odparhb
JICKIHIO 110 COOTBETCTBYIOIICH TeME, O3HAKOMHTCS C COOTBETCTBYIOIINM
pazzenoM ydeOHHMKA, OpopadOTaTh JIONOJHUTENBHYIO IJIUTEpaTypy H
HCTOYHHUKH, PCIIUTH 3a1a41 U BBIIIOJIHUTH APYIrvUC MMCbMCHHBIC 3a/IaHNI.

CamocTtosTelbHas
pabora

CamocrosTenbHas padoTa CTYIEHTOB CIOCOOCTBYET IIyOOKOMY YCBOCHHS
y4yeOHOro MaTepuajla M  pa3BUTHIO  HABBIKOB  CamM0OOOpa30BaHUS.
CamocrosTenbHast padoTa NpernoaraeT CleyolIue COCTaBISIOIHUE:

- paboTa ¢ TEKCTaMU: YYeOHHMKAMH, CIIPAaBOYHHKAMHM, JONOJHHUTEIbHOM
JUTEPaTypO, a TaKKe MPOPadOTKa KOHCIIEKTOB JICKITUH;

- BBIMOJIHEHHUE JIOMAIIHUX 3a/I1aHUI U pacyeToB;

- paboTa HaJl TEeMaMU JUIsl CAMOCTOSATEIBHOTO U3Y4YCHUS;

- yyacTHe B paboTe CTyIeHYECKHUX HayuyHbIX KOH(MEPEHI, oMuMIua;

- MOJITOTOBKA K MPOMEKYTOYHOH aTTECTAIUH.

IToaroroBka k
IIPOMEKYTOUYHON
aTTeCTalluU

I'oToBUTBCS K IPOMEXYTOUHOM AaTTECTallMM CIEAYET CUCTEMAaTU4ECKH, B
TeyeHue cemectpa. IHTeHCHMBHAs MOATOTOBKA JOJKHA HAYaThCs HE MO3/HEE,
4eM 3a HEJENI0 O MIPOMEXYTOUHOM aTTeCTalluy, IPOBOAMMON OJUH pa3 3a
cemectp. [Ipu moaroroBke K 3k3aMeHy HEOOXOJIMMO OPHUEHTHUPOBATHCS Ha
KOHCIEKTHI JIEKIUN U PEKOMEHAYEMYIO JINTEPATYPY.
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