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1. HEJHU U 3AJIAYH TUCIHHUTIIINHBI
1.1. eau AMCHUIIHHBI
Lleap W3ydeHHS MUCHHUILIMHBI COCTOMT B OOCCICUYCHHMM (PYHJIaMEHTAJIbHOM
MIOJITOTOBKH, ITO3BOJISIOIICH Pa3BUTh HABBIKH 110 MTPaBUILHOMY BBIOOPY M pacuéTy
TOPEHUS TOIUIMBA B PA3JIMYHBIX TEIUIOMOTPEOIAIONINX arperarax MPOMBIIUICHHON
TEIJIOOHEPTCTHKN U TCTUIOTEXHUKH.

1.2. 3agaun ocBOeHHUS TUCIHHUILIHHBI

N3ydeHne OCHOBHBIX BHJOB IPOMBIIIJIEHHOTO TOIUIMBA, €ro COCTaBa,
KJ1accu(pUKaIy ¥ MapKUPOBKH; NU3YUCHUE METOJIUK COCTABIICHUS MAaTEPHATBHBIX U
TEIUIOBBIX 0aJIaHCOB MPOLIECCOB FTOPEHMUS; U3YUCHUE KUHETUKHU IIPOIlecca FTOPEHUs, B
TOM YHCJIE TPOIECCOB CMeceoOpa30BaHMsI, BOCIUIAMEHEHUS W XHMHYECKOTO
pearnpoBaHus;, U3YYCHUE OCOOCHHOCTEW COKMTAHUS Pa3IMYHBIX BUIOB TOIIMBA U
YCTPOMCTB ISl UX pean3alini.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
HuctumnHa «TOImMBO M TEOPHUS TOPEHMs» OTHOCUTCA K JUCHUTUIIMHAM
yacTH, GOpMUPYEMOM ydyaCTHUKaMU 00pa30BATENbHBIX OTHOIICHUH (AUCIMILIMHA
1o BeIOOpY) Osoka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAACHUIIJIMHE
[Iponecc n3ydeHus AUCHUILIMHBI « TOMIMBO U TEOpUsI TOPEHUS» HAIPABJICH
Ha (hopMUpOBaHKE CIEAYIOMMNX KOMIETESHIINM:
I[IK-3 - CpoocobeH  TPOBOIWUTH  pacyeThl  DHEPTETHYECKOTO U
TEIUIOTEXHUYECKOT0 000PYI0BAHUS IO TUTIOBBIM METOUKAM

Pe3yabTaThl 00yueHHs, XapaKTepU3ywume

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

IT1K-3 3HAaThb OCHOBHBIC BUAbI ITPOMBIIIIJICHHOT'O TOIIMBA, €TI0 COCTAaB
H MAapKHUPOBKY, OCHOBHBLIC TCPMOXHMHNYCCKHUC YPABHCHUA
IMOJIHOT'O U HCTIOJIHOI'O TOPCHHA, KWHCTHUKY IIpOoLecCa ropCHuUs,
0COOEHHOCTH C)KHUTAaHUS Ppa3IMYHBIX BUJ0OB TOIIJIMBA

YMETh COCTABJISITh MaTepUAIbHBII OaaHC TOPEHUS,
COCTaBJISITh TEIUIOBOM OajlaHC ropeHusi, MPOU3BOIUTH BEIOOD U
pPacy€T yCTPOUCTB CHKUTaHUS TOIIIMBA

BJIAJETh METOJIAMH TEOPETUUYECKOTO (PaCUETHOIO) U
AKCIIEPUMEHTAJILHOTO ONPEEICHUS TapaMeTPOB TOIINBA U
npoliecca ropeHuns, HaBbIKaMH BbIOOpA U pacuéra
TOIUTMBONIOTPEOJISIOMINUX YCTPOMCTB

4. OBPBEM JIMCHHUIIJINHBI
OOmass TpynoeMKOCTh JUCHUIUIMHBL «TommmBo M Teopus TOPEHUSD)
COCTABJISIET D 3.€.
Pacrnipenenenue TpyJ0€eMKOCTH AUCUUILIIMHBI IO BUJIAM 3aHATUIH
ouyHasi popma o0yueHust




Bunbr yueOGHOM paboThI Beero | Cemectpht
4acoB 5
AyIUTOpHBbIE 3aHATHSA (BCEro) o4 o4
B Tom uncrne:
Jleknuun 18 18
[Tpaktuueckue 3anstus (I13) 18 18
JlabopaTtopusie pabotsl (JIP) 18 18
CamocTtosiTesibHas padoTa 90 90
KypcoBoii npoekt + +
Yackl Ha KOHTPOJIb 36 36
Buabel npomMexyTOYHOM aTTeCTalNH - + +
HK3aMEH
OO6m1ast TpPy10€MKOCTb:
aKaJIEMUYECKHE Yachl 180 180
3a4.e]. 5 5
3a04Hasi Gopma o0yueHus
Bunbr yueGHOM paboThI Beero | Cemectpel
9JacoB 6
AyauTOpPHBIE 3aHATHS (BCEro) 10 10
B Tom uncre:
Jlexuu 4 4
[TpakTueckue 3ausarus (113) 4 4
JlabopaTtopusbie pabotsl (JIP) 2 2
CamocrosiTeibHas padboTa 161 161
KypcoBoii npoexkt + +
Yacel Ha KOHTPOJIb 9 9
Buibl mpomMeXyTOUYHOM aTTeCTAUH - + +
HK3aMEH
OO6mmast TPy 10€MKOCTb:
aKaJIeMUYECKHE YaChl 180 180
3a4.e]l. 5 5
5. COAEP KAHUE JUCIHUAIIJIMHBI MOAYJIA)
5.1 Copnep:xkanue pa3aesioB JUCHUIUIMHBI M paclpeejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouyHasi popma o0yueHust
I]I\/@H HaumeHnoBaHue TeMbI Copeprkanue pasjena Jlexny 1_315 ::K J;I:IS' CPC BSIZI;O’
1 |Beenenue B aucumiuHy. |OnpeaeneHne NOHATHs «ToruBoy». O6mas

Kaccudukanus romnusa. CTpykTypa u

HePCIEeKTHBbI Pa3BUTHS TOIUTUBHOTO OanaHca

Poccun. [onstre npornecca «roperune». Pois 1 - - 4 5

OTCUYCCTBCHHBIX U 3apy6€)KHBIX y‘IéHBIX B

Pa3sBUTHUHU TECOPHUU TOPEHU . 3aI[a‘lI/I u

COACPIKAHUE Kypca.

2 |Cocras Tomumaa. [IpoucxosxieHue TBEPAOTO, KUAKOTO 1 1 1 10 4 16
F3.3006p3.3HOF0 HCKOITIa€MOTI'0 TOIIJIMBA,




TEMIOTeXHUYECKasl XapaKTePUCTHKA
OCHOBHBIX 3JIEMEHTOB, BXOAAIIUX B COCTaB
ToIUMBA. Biara u MuHepasnbHble IPUMECH
TOILIMBA, UX BIMSHUE HA KAYECTBO TOILIMBA.
Berxon netyunx u kokca. Pabouas, cyxas,
roprouasi 1 OpraHu4eckasl Macchl TOILIMBA.
DopMyibl IepecuéTa cocTaBa TOILUIUBA C
OJIHOM Macchl Ha JPYTYIO.

Temnorexuuueckue
XapaKTEePUCTHKH
TOILIHBA.

[lonsiTue o Terore cropanus. Beicias u
HU311as TEIUIOThI cropanus. Pacuérueie u
9KCIIEPUMEHTAJIbHBIC METObI OIIPE/ICIICHUS
TEIUIOTHI CTOpPaHUs. 3aKOH IIOCTOSHCTBA CYMM
TeIIoT cropanus. @opMyisl nepecuéra
TEIUIOT CTOPAHUs C OJHOM Macchl TOILIUBA Ha
ZIpyryto. YcnoBHoe TomuBo. [IpuBenénnsie
XapaKTEePUCTUKH TOILIHBA.

MeToabl IPOBEICHUS TEXHUUECKOTO aHAITH3a
TBEPAOTO TOILIMBA.

Krnaccudukamnus u
MapKHpOBKa TBEPJIOTO
TOILINBA.

Bypele yriau, kaMeHHbIE YU, AHTPAUTHL.
Topod. INoproune cnannsl. Kparkue cBexeHus
00 MCKYCCTBEHHOM TBEPOM TOILIUBE.
Tepmudeckas nepepaboTka TBEPIOTO
TOILIUBA.

Knaccuduxanus u
MapKHPOBKA KUAKOTO
ra3000pa3HOTO TOILIHMBA.

Hedts. Kpatkue cBenenns o coctase, 1o0b4e
u nepepaboTke HedTH. JUCTHINPOBAHHOE
JKHJKOE TOIUTHBO. Ma3yT. MapkupoBka u
OCHOBHBIE I10Ka3aTeIN Ma3yToB,
Hopmupyemsle 'OCTom. Temneparypa
BCIIBIIIKY M BOCIIaMeHeHus. Jpyrue BUIbI
JKHJKOTO TOILIHBA.

IIpuponusie u momyTtHsIe Ta3sl. CTPyKTypa
ra3oBoro 6ananca Poccun 1 mepcrekTHBEI €ro
pa3BuTHs. VICKyCcCTBEHHBIE TOPIOYHE I'a3bl, HX
HOJIy4eHHUE U UCIIONb30BaHHE.
OH3NKO-XUMHYECKUE CIIOCOOBI MOTyYESHUS
HCKYCCTBEHHOT'O TOILIHBA.

MarepuansHblil Oananc
mporiecca ropeHusl.

3aKoH KpaTHBIX OTHOWIEeHUH JlanpToHa.
CTexnoMeTpHIecKre YpaBHEHNS TOPEHHUS
3JIEMEHTOB, BXOJSIINX B COCTaB TOILIHBA.
Teopernueckuii pacxo KUCIOPOa M BO3AyXa.
Koadduiment n3bbITKa Bo3ayxa.
Onpenenenne k03¢hGuimeHTa n30bITKa
BO3JyXa [0 COCTaBY MIPOIYKTOB CTOPaHUSI.
CocTaB ¥ BBIXOJ] ITPOTYKTOB CTOPAHUSL.

Pacuér HemomHOTO
TOPEHUS.

OcCHOBHOE ypaBHEHHUE TOpeHus. TOITMBHBIN
koddurenT byrTe 1 MakcuManbHOE

coJiep kaHKe TPEXaTOMHBIX I'a30B B IPOAYKTAX
Cropanus. YpaBHEHHE HETIOJHOTO TOPEHHSI.
Omnpenenenne coepkaHus OKHCH YIiepoja B
MIPOAYKTaX CrOpaHus.

I"azndukanms TBEPIOTO TOIUTHBA.

TemnoBoii bamaHc
mporiecca ropeHust.

Kanopumerpuueckas Temneparypa u
JKapOINPOU3BOAUTEILHOCTD TOTIIIMBA.
Jycconmanus NpoayKTOB CTOpaHHUsI.
Teopernueckas 1 JeHCTBUTENbHA
TEMIIEPATyphl TOPEHUSI.

Pacuér ropenus Tomusa.

OHTaNBIHs MPOAYKTOB cropanHus. h-t
Jrarpamma IpoayKTOB cropanus. Pacuér
roperust Ha OBM.

TermoBoii OalaHC MPOMBIIIUICHHO MEYH.

11

10

Kuneruka npouecca
TOPEHHUS.

[Tpunuun Jle-1llarense-bpayHa u 3akoH
nerctByronmx mace. [lonstue o ckopoctu
XUMHYECKOH peakuy. 3aBUCHMOCTb CKOPOCTH
XUMHYECKOH PEaKIy OT KOHIIEHTPAIIH
pearupyiomunx BeIecTB. 3aBUCHMOCTh
CKOPOCTH XHMHYECKOIl PeaKIny OT AaBJICHUS
U TeMIepaTypbl. 3akoH AppeHuyca. Llennsie
pCaKkiru ropCHu.

KuHeTrka HenHbIX peakiuii.




11 |CamoBocmnamenenue 1 [CaMOBOCIIIIaMEHEHHUE U 3KUTAHHE TOproYei

3a)KUTaHue Toproueit cMmecu. TemoBas Teopust
cMecH. camoBocIulaMeHeHus1. Temmneparypa
IIPEABAPUTEIILHOTO pa3orpesa. 1 1 - 5 7

KoHIeHTpalMoHHBIe TPaHUIBI 3QKUTaHWSL.
BimsiHue Ha TpaHUIBI 3a)KUTaHHUS
TEMIIEPATypbl, JABICHUS U IPUMECEH.

12 |Pacopoctpanenue PacnpocTpanenue niameHu B ra3oBbIX
IUITAMEHH B TOPIOYNX cmecsix. HopmanbHOe ropeHre n HopMasbHast
CMECSIX. CKOPOCTh PACIpPOCTPAaHEHHs IITaMEHH.

MaccoBas ckopocTb ropenus. Habmomaemast
CKOPOCTh PAaCIpOCTPaHEHHsI ITAMEHH. 3aKOH
KOCHHYCa. JKCIIEpUMEHTAIBHOE OIIpe/IelICHUE
CKOPOCTH PacIpoCTPaHEHHs! IITaMEHH
METOJIOM ropenku. BrusHue cocrasa, 1 2 - 6 9
JaBJICHHs, TEMIIEpaTyphl TOPIOUEH CMECH Ha
CKOPOCTh HOPMAJIbHOTO PACHPOCTPAHEHHS
aMeHu. PacripoctpaHeHue rmiaMeHH B
TypOYJIEeHTHOM IIOTOKE TOpIOUeH CMecH.
MaremaTrndeckoe OIMCaHHe U pelIeHne
COOTHOIIECHUS MOJICKYJISIPHOHN 1
TypOyIeHTHOH nuddy3um.

13 |Ocob6ennoctu ropennst  |['openue ra3os. ['opeHue 0qHOPOAHOM
OZHOPOAHOI roproyen roproyeil cMecH NpH JaMUHAPHOM U

CMECH. TypOyJIeHTHOM €€ ABMKEeHHH. MeXaHu3M 1 1

(hopMHpOBaHUS KHHETHYECKOTO (hakena. i S !
[Mpenens! yCTOHYUBOCTH TOPEHNUS 10 CKOPOCTH
roproueif cmecu.
14 | duddysmnonnoe T'openne ra3oB ¢ HEJOCTATOUHBIM
C)KUTAHUE Ta30B. KOJIMIECTBOM BO3yXa (CMEIIaHHBIA IPHHIIAI
CKUATaHUS). Y CTOHYNBOCT TOPEHHS Ta30BOTO 1 ) ) 5 6
(hakena. Ctabunuzanus 1 HHTEHCUPUKALINST
COKUTaHUs ra3000pa3HbIX TorumB. O0mas
KJIacCU(HKaIHsl TOPSHS Ta30B.
15 [Ycrpoiictsa mis Kiraccudukarms ropenok. 'openku ¢ moiHbM
CKUTaHUS Ta3000pa3HOTo (MpeaBapuTenbHBIM CMemeHueM. ['openkn ¢
TOILINBA. BHEIIHNM cMemIeHneM. ['openku Uit co3aanus 1 - - 5 6
KOCBEHHOTO PAJMallMOHHOTO TEIII000MEHa.
KoHcTpykimu ropenoxk.
16 [Ocobennocru cxuranust |['opeHue xxuakoro Torumea. Bocrinamenenue
YKHUIKOTO TOILIMBA. W MEeXaHU3M ropeHus. ['opeHue Karm
JKHJIKOTO ToIIuBa. CKUTaHUE KHUIKOTO 1 1 - 4 6
TorumBa B (pakene. IHTeHCHpHUKanus
MPOIECCOB CKUTAHMS JKHIJIKOTO TOTLIHBA.
17 |YcrpoiicTBa amst Knaccuduxarust popcyHok. MexaHnueckue
CKUTAHUS KHUIKOTO ¢dopcynku. [TneBMaTnueckue GopcyHkn
TOIUINBA. BBICOKOT'O M HU3KOT'O JIaBjieHHs. PoTannoHHbIe 1 ) 4 6 1

¢dopcyHku. JlocToMHCTBa, HEAOCTATKU U
o0J1acTh MPUMEHEHHS Pa3INYHbIX (OPCYHOK.

Koncrpyknnu gpopcyHOK.
18 |YcrpoticTBa amst l'openwne TBEépmoro TormmBa. OCHOBHBIE
CKUTaHUS TBEPIOTO peakiu ropeHus u razudukanun. MexaHusm
TOIUINBA U KUHETHKa ropeHus yriepona. Ponb

BTOPHYHBIX peaKklUii Ha KHHETUKY TOpeHUs
yraepoaa. Poib ieTy4ux B npouecce ropeHust
TBEPAOrO TOIUIMBA. ['OpeHre TOMITMBHBIX
YaCTHII B YCIIOBHSIX MBUICBHIHOTO (pakerna.
DakTOpHI, ONPEACIAIONINE ITHHY 1 2 - 4 7
MBUIEYTONBHOTO (hakena. ['opeHne u
ra3udukanus yris B cioe. JlnHamuka
00pa30oBaHus U NPOTHKEHHOCTH KUCIOPOIHOM
Y BOCCTAHOBUTENLHOM 30H. IlyTn
MHTCHCH(HUKALMY TOPEHHS TBEPIOTO TOILIHMBA.
MeTo/1pI TEpMHUUECKO# MepepaboTKH TBEPIOTO
TOILINBA.

Hroro| 18 18 18 90 144

3a04Has (opma 00yuyeHuUs
INQ | HanmeHoBaHHE TEMBI CojepskaHue paszena | Jleky | IIpax | JIab. | CPC | Bcero, |
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3aH.

3aH.
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BBenenue B AMCIUITIINHY.

OmnpeneneHye NOHATUS «TOILTHBOY. OOmmas
Ki1accudukanys rommsa. CTpykTypa u
HEePCIEKTUBHI Pa3BUTHS TOIUIMBHOTO OaaHca
Poccun. [Tonsrue nponecca «ropenue». Poib
OTCUECTBEHHBIX U 3apyOSKHBIX YUEHEIX B
Pa3BUTHH TEOPHHU OpPEHHs. 3a1a4u U
CoZiepyKaHue Kypca.

CocTaB TOILIMBA.

[Ipoucxoxnenue TBEPIOTO, KUAKOTO U
ra3000pa3HOr0 NCKOIIaeMOT0 TOILINBA,
TEIUIOTEXHUUYECKAs XapaKTepUCTUKA
OCHOBHBIX 2JIEMEHTOB, BXOJAIINX B COCTaB
ToIMBa. Biara u MuHepanbHble IPUMECH
TOIUINBA, UX BIUSIHUE HAa KaYECTBO TOILIUBA.
Beixon neryunx u kokca. PaGouas, cyxas,
TOpIoYast ¥ OpraHudecKkasi Macchl TOILTHBA.
®opMmynbl iepecuéra cocTaBa TOIIUBA C
0JIHOI Macchl Ha IPYTyIO.

12

TennorexHuvyeckue
XapaKTCPpUCTUKHU
TOIITTUBA.

IonsTHe o TemnoTe cropanus. Beiciias u
HU3IIas TEIUIOThl cropanus. Pacuérhele u
SKCIEPHMEHTAIbHBIC METOIbI OLIPEACICHUS
TETTIOTHI CTOPAHMs. 3aKOH ITOCTOSTHCTBA CYMM
TEIUIOT cropanusi. @opMmyibl nepecuéra
TEIUIOT CTOPAHUs C OJHOM MacChl TOILUIMBA Ha
JIpyryro. YcioBHoe TommBo. IIpuBeiéHHbIE
XapaKTepUCTHKH TOILINBA.

Mertobl IPOBEEHUS TEXHUUECKOIO aHaIN3a
TBEPAOTO TOILUINBA.

10

12

Knaccuduxanus n
MapKUpOBKa TBEPIOrO
TOILINBA.

Bypsie yriam, kaMeHHBIE yIITH. AHTPALUTHL
Topd. I'oproune cmannpl. Kpatkue cBepeHust
00 HCKYCCTBEHHOM TBEPJOM TOILTHBE.
Tepmuueckas nepepaboTka TBEPAOTO
TOILIMBA.

Knaccuduxanus u
MapKUPOBKa JKHJKOTO 1
ra3000pa3HOTO TOILIHBA.

Hedts. Kpatkue cBenenus o coctase, 1o0b4e
u iepepaboTtke HepTH. JuCTUIIIPOBaHHOE
JKUAKOE TOIIMBO. MaszyT. MapKupoBKa 1
OCHOBHBIE ITOKa3aTEIN Ma3yToB,
Hopmupyemble 'OCTom. Temmnepatypa
BCIIBILIKK M BOCIZIaMeHeHus. J{pyrue BUIbI
KHAKOTO TOILINBA.

[Mpupoansle n nomytHeIe ra3el. CTpyKTypa
ra3oBoro 6anaHca Poccuu u nepcneKTuBbl €ro
pa3BuTHs. VICKycCTBEHHBIE TOPIOYHE T'a3bl, HX
MOTy4YeHHUEe U UCIONb30BaHHE.
OU3NKO-XUMHUYECKUE CTIOCOOBI MOTYyIESHUS
HCKYCCTBEHHOT'O TOTIIHBA.

11

11

MarepuanbsHblii 6ananc
porecca FOpeHus.

3aKoH KpaTHBIX OTHOLIeHuH /lanbToHa.
CTexroMeTpHYecKHe YpaBHEHHS TOPEHHS
JJIEMEHTOB, BXOAAIINX B COCTAB TOILUINBA.
Teopernueckuit pacxoj KUCIOPOJa U BO3LyXa.
Koo dumnment nzdpiTKa Bo3myxa.
Onpenenenne ko3¢ ¢durmeHTa n30bITKa
BO3J[yXa [0 COCTaBY MPOTYKTOB CTOPAHNSI.
CocTaB ¥ BBIXOJ] ITPOJYKTOB CTOPAHHUSL.

Pacuér HemosHoro
ropeHws.

OcHOBHOE ypaBHEHUE ropeHus. TomIMBHbIN
ko urrenT bynte 1 MakcuMabHOE
coJiep)KaHue TPEXaTOMHBIX Ta30B B IPOAYKTAX
CropaHusi. YpaBHEHHE HETIOJHOTO TOPEHHS.
Omnpenenenne coaep>KaHust OKUCH YTIeposa B
HPOYKTaX CrOPaHHS.

["asudukanus TBEPIOTO TOIIHBA.

TennoBoii 6anaHc
nporecca ropeHus.

Kanopumerpuueckas temnepaTypa u
JKapOIPON3BOANTENFHOCTS TOILTHBA.
Jlucconmanust IpOyKTOB CTOPaHUsL.
Teopermueckast 1 JeHCTBUTEIbHAS
TeMIIepaTyphbl TOPSHNSL.

Pacuér ropenust Tormaa.

DHTaNBINs MPOAYKTOB cropanus. h-t
JparpamMma npoayKToB cropanus. Pacuér
ropenus Ha OBM.




TemnoBoii 6asaHCc NPOMBIIUICHHOH MEYH.

10

Kuneruka npornecca
TOpEHHSI.

[Ipunuun Jle-llarense-bpayna u 3akon
neictByromux Mace. ITonsrue o ckopoctu
XUMHYECKOH peakuy. 3aBUCHMOCTb CKOPOCTH
XUMHYECKOH peaKIMy OT KOHIIEHTPAIIH
pearupyromux BeIecTB. 3aBUCHMOCTh
CKOPOCTH XHUMHUYECKOI peaknuu OT AaBICHUS
U TeMIeparypsl. 3akoH AppeHuyca. LlenHsie
PEaKIMU FOPeHHUsI.

KuHeTHKa HEHbIX PEeaKIii.

11

CamMoBoOCIUITaMEHEHUE U
3AKHUTI'aHHUE FOpIO‘{efI
CMCCH.

CaMoBoOCIUTaMEHEHHUE U 3a)KUTaHNe TOpIoYei
cMmecu. Tenmnosas Teopus
caMoBocCIUTaMeHeHHs1. TemmepaTypa
NpeBapUTEILHOTO Pa3orpesa.
KoOHIEHTpaIMOHHBIC TPAHUIIBI 32XKUTAHUS.
BnusiHue Ha TPAHULIBI 3a)KUTAHUS
TEMIIEPaTyphbl, ABJICHHUS M IPUMECEH.

12

Pacnpoctpanenue
IUTaMEHH B TOPIOYNX
cMecsX.

PacnpocTpaHeHue IIaMEHU B Fa30BbIX
cMmecsax. HopManpHOe ropenue 1 HopMaibHast
CKOPOCTb PacIpOCTPAHCHHUS IIIAMEHH.
Maccosas ckopocTh ropenus. Habmomgaemast
CKOPOCTh PACIIPOCTPAHEHHs IITAMEHH. 3aKOH
KOCHHYCa. DKCIIEpUMEHTAIBLHOE OIpe/Ie/ICHUE
CKOPOCTH PacIpOCTPaHEHHUs IITaMEHH
METOJIOM ropenkH. Bimsnue cocrana,
JIaBJICHUs, TEMIIEpaTyphbl roprodeil cMecu Ha
CKOPOCTh HOPMAJIbHOTO PACIPOCTPAHEHHS
mwiameHu. PacnpoctpaHeHue miaMeHu B
TypOyJIEHTHOM HOTOKE TOpIOUeH CMeCH.
MaremaTndeckoe OIICaHNE U PEIICHHE
COOTHOIIECHUS MOJIEKYJISIPHOH 1
TypOynenTHOl nuddy3uu.

14

14

13

OCOOEHHOCTH TOpEeHHs
OJIHOPOAHOM roproyeit
cMecH.

l'openue razos. 'opeHue oaHOpOIHOM
TOpIoYeii CMeCcH IpH JIAMUHAPHOM 1
TypOYJIEHTHOM e€ ABM)KCHNHU. MeXaHnu3m
(hopMHpOBaHHA KHHETUIECKOTO (haKema.
IIpenens! ycTONYUBOCTH TOPEHUS IO CKOPOCTHU
Toproyeil cMecH.

14

HuddysnonHoe
C)KUTAHUE Ta30B.

T'openue Ta30B ¢ HEAOCTATOYHBIM
KOJINYECTBOM BO3/1yXa (CMELIaHHBIN PHHIUI
CKUTaHus). Y CTOHYUBOCTH FOPEHHS Fa30BOI0
¢axena. Crabunmsanys 1 MHTEHCH(DUKALHS
CKATaHUS ra3000pa3HbIX TOIumB. O0mast
KJTacCH(HKAIHS TOPESHHS Ta30B.

15

VYcerpoiicta st
C)KHUTaHUS Ta3000pa3HOTO
TOIUINBA.

Kiaccudukarms ropenok. ['openku ¢ mosHbM
HpeBapUTEeNbHBIM CMelIeHneM. ['openku ¢
BHELIHUM cMelIeHneM. ['openku Ui co3ganus
KOCBEHHOT'O PaJIMallMOHHOTO TEIJIO00MeHa.
KOHCTpyKIIUY TOpEeIoK.

16

OCOOEHHOCTH CXKUTAHMS
JKUJIKOTO TOIIJIMBA.

I'openue xxuakoro rornusa. Bocriamenenue
M MEXaHU3M ropeHus. I'opeHue Kamm
XKHAKOro TormBa. CrKUraHue )KUAKoOro
TorumBa B akene. IHTeHCHpuKanms
MPOLIECCOB CKUTAHMSI SKHJIKOTO TOTUIHBA.

17

VYerpoiictBa st
COKUTAHUS KUIKOTO
TOILIUBA.

Knaccudukauus dpopcyHox. MexaHudeckne
tdopcynku. [THeBMaTndeckue GopcyHKH
BBICOKOT'O W HU3KOTO J[aBJICHHs. POTaIllMOHHBIE
(dopcyHkH. JIOCTOMHCTBA, HEAOCTATKH 1
obiacTh MPUMEHEHHS Pa3INYHbIX (OPCYHOK.
KoHcTpykimu popcyHOK.

10

10

18

VYcerpoiicTBa ans
C)KHUTaHUS TBEPIOTO
TOTUTHBA

['openue TBEpaOTO TOTUIMBA. OCHOBHBIE
peaKnuy ropeHus u razupukanui. MexaHnnm
Y KMHETHKA TOpeHus yriepona. Ponb
BTOPHYHBIX PEaKIHii Ha KHHETUKY TOPEHHS
yriaepoaa. Ponb seTydnx B mporecce ropeHus
TBEPJIOTO TOIIMBA. ['OpeHe TOMIMBHBIX
qyacCTUll B yCJ'IOBl/Ile IMbIJIECBUIHOT'O (baKeJ'[a.
DakTOPBI, ONPECISAIOIINE JITHHY
npuIeyronsHoro ¢axena. ['openue u

16

16




razuduxanus yris B cioe. JluHamuka
00pa3oBaHus U NPOTKEHHOCTH KUCIOPOTHOM
1 BOCCTAHOBUTENBHOM 30H. [yt
MHTCHCH(UKAIUK TOPEHHS TBEPAOTO TOILINBA.
Mertop! TEpMUYECKOH TTepepabOTKH TBEPIOTO
TOILINBA.

Hroro 4 4 2 161 171

5.2 [lepeyeHb J1a60pPaTOPHBIX PadoT

JlabopatopHas pabota Ne 1. Onpenenenue BIaXXHOCTH TOTUIABA.

Jlabopatopnas pabota Ne 2. Onpenenenre 3015HOCTH TBEPIOTO TOILIUBA.

JlaGoparopnas pabora Ne 3. VMccinenoBanue mpoiiecca ToOpeHus TOIIMBa HA
OBM.

JlabopatopHas padota Ne 4. M3ydeHne KOHCTPYKIIMH U MIPUHIIATIA IEHCTBUS
dopcynkn OY3 «Dakemy.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBUM ¢  y4eOHbIM IIJJaHOM  OCBOEHHE  JUCIMILIMHBI
IpeIyCMAaTPUBAET BBINOJHEHHE KypCOBOTO IPOEKTa B O CEMECTpe Uil OYHOU
dbopmbl 00yueHus, B 6 cemecTpe A1 3a04HOM (OpMBI OOyUEHHUS.

[IpumepHas TemaTHKa KypcoBOro npoekTa: «Pacuér ropeHus Tomnmsay.

3amaun, pemnaeMble MPH BBHITTOJHEHUN KypCOBOTO MPOEKTA:

* ONpEeIEICHNE TEMIOTHI CTOPaHUs TBEPAOTO U ra3000pa3HOTO TOIUINBA,

* COCTaBJICHHE MaTepUaIbHOTO OaiaHca mpolecca TOpeHus,

* COCTaBJICHHE TETIOBOTO OajaHca Mmpolecca ropeHus;

* pacu€T KMHETUKU TOPEHHS ra3000pa3HOTo TOIUINBA;

* ONpEeIEICHNE KPUTHUECKUX CKOPOCTEH MCEBI00KIKECHHUS.

KypcoBoii mpoekr BkimoyaT B ce0sf rpaduyueckyr0o 4acTb U
pPacu€THO-MOSICHUTENbHYIO 3aITUCKY.

7. OUEHOYHBIE MATEPUAJIBI J1S1 MTPOBEJIEHUSA
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JANCIHUIIJINHE

7.1. Onucanue moka3zaresieii 1 KpuTepueB OLUEHUBAHUS KOMIETEHM
HA Pa3JIMYHbIX 3Tanax uxX GopMUpPOBaHUSA, ONIUCAHUE LKA OLCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIf

Pesynbrartel TEKyIIEro KOHTPOJA 3HAHUM U MEKCECCUOHHOM aTTECTALMU
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:

«aTTEeCTOBaH»;

«HE aTTECTOBAHY.

Pe3yabTaThl 00y4eHus,
Komne- XapakTepusyomme KpI/lTepI/ll/I
ATTecTOBaH He aTTecroBan
TeHUHus chopmupoBaHHOCTD OLIEHUBAHUS
KOMIIETCHIIUH
T1K-3 3HaTh OCHOBHBIE BUBI |AKTHBHas paboTa Ha MPAaKTHYECKUX | BhimomHeHne paboT B HeBpinostaeHue
MPOMBIIIJIEHHOTO 3aHATHAX, OTBEYACT HA TCOPETUYCCKUE CpOK, pa60T B CPOK,
TOIJIMBA, €T0 COCTaB U |BOMPOCHI MTPH 3aIIUTE KypCOBOTO TIPeIyCMOTPEHHBII B | IPelyCMOTPEHHBIH B
MapKUpPOBKY, OCHOBHBIE |[IPOEKTa paboumx paBounx
TEPMOXHUMHYECKUE
p NIpOrpaMMax IporpaMmax
YpaBHEHUS IOJIHOTO U




HETIOJIHOTO TOPEHHS,
KHHETHKY Ipolecca
TOpeHusi, 0COOCHHOCTH
C)KHTaHUS Pa3InIHBIX
BHJIOB TOILIMBA

YMETb COCTaBIIATh Pemenne cranmapTHEIX ipakTHYecKuX | BrimonHenue padoT B|  HeBbimonHeHue
MaTepI/Ia.HbHHﬁ Oajanc 3a7a4, BBIIIOJIHEHUE KyPCOBOT'O CpOK, pa60T B CpOK,
TOPEHHUs, COCTaBIATh  |IPOEKTa, BBIMOIHEHUE 1a00PaTOPHBIX IPELyCMOTPEHHBII B | IPeAyCMOTPEHHBIIT B
TEIUIOBOH OanaHc pabort paboumx pabouix
TOpEeHHUs, IPOU3BOAUTD

. nporpaMmmax IporpaMmmax
BBIOOp M pacyér
YCTPOICTB CXKUTaHUS
TOIUINBA
BJIaZI€Th METOAAMHU Peruenue npukinaaHeix 3a1a4 B Brimonuenue pabor B[  HeBbinonHeHue
TEOPETUYECKOTO KOHKPETHOH MpeAMETHOH o0nacTu, CPOK, paboT B CpPOK,
(pacuérHoro) u BBINTOJTHEHHUE TIaHa PadoT 1Mo IPELyCMOTPEHHBII B | IPe1yCMOTPEHHBIIT B
9KCIIEPHMEHTAIIBHOTO  |pa3paboTKe KypcOBOTO MPOEKTa, paboumx pabouix
OInpeeNIeHUs BBITIOJTHEHHE JIaA0OPAaTOPHBIX paboT

nporpaMmmax IporpaMmmax

IapaMeTpoB TOIUINBA U
Ipolecca ropexns,
HaBBIKaMH BBIOOpa U
pacuéra TOIIMBOIOT-
PpeOIAIONTNX YCTPOICTB

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynbTaThl MpOMEXyTOUHOTO KOHTPOJIS 3HAHUHM OLIEHUBAIOTCS B 5 ceMecTpe
Ui o4HOM (popmbl 0OyueHHs, 6 cemecTpe Ui 3a04HOM (OpMBI OOyUEHHUS IO
YEThIPEXOATIIBHOM CHCTEME:

COTJIIMYHOY;

«XOPOIIIOY;

«YAOBIETBOPUTEIILHOY;

«HEY/IOBJIETBOPUTEIILHON.

PesyabTaThl
Komme- o6yuenus, Kpurtepuu
XapaKTepu3ylolue OTJaN4YHO Xopomo Ynosa. Heynosu.
TeHIHS | chopmmponannocty | OUCHHBAHMS
KOMIIETCHIIUH

I1K-3 3HAThb OCHOBHBIC Tect Brinonnenue | Boinmonnenue | BrimonHeHue B Tecte
BHIbI tecta Ha 90- | Tecra Ha 80- tecta Ha 70- | menee 70%
TIPOMBILIIIEHHOTO 100% 90% 80% MPaBHJIBHBIX
TOIIKBA, ETO COCTAB OTBETOB
U MapKHUPOBKY,
OCHOBHBIC
TCPMOXUMHUUYCCKHUE
YpaBHEHUS TIOJIHOTO
M HEIIOJIHOT' O
TOPCHMUSI, KHHETUKY
npoiiecca TOpeHus,
0CcOOEHHOCTH
CXKHUTaHUA
Ppas3InYHbIX BUIOB
TOILINBA
yMeTb cocTaBisith  |Pemenue 3anaun IIponemonctp | IIpomemonctp | 3amaum He
MaTepHaITbHBIA CTaHJAPTHBIX peuIeHbl B |MpOBaH BEPHBIN [UpOBaH BEpHBIN|  peIIeHbI
GanaHe TOPEHIS, | npakTHuecKux HOJIHOM XOJl pEeLIEHHs |XOJ pelLIeHHs B
COCTABIATE 3a1a4 o0beMe U BCEX, HO HE | OONBIIMHCTBE
Tenuooif Ganaxc TOJIy4€HbI MOJIy4€eH 3a1a4y
TOPEHMS, S
IPOMIBOTHTE BEpHbIE BEpHBIN OTBET
BBIGOD H PACUET OTBETHI BO BCEX
YCTPOCTB 3azaqax
CXXUT'aHUA TOIIIIMBaA
BIIa/IeTh MeTofamu | PerieHne 3anaun IIponemonctp | IIpomemonctp | 3amaum He
TEOPETUECKOro MPUKIIAAHBIX pelIieHbl B |MpOBaH BEPHBIN |UPOBaH BEPHBII peLIECHbI
(pacuérHoro) u 3ama4 B HIOJIHOM XOJl peLICHHs | X0 peLIeHHs B
SKCMEPUMEHTAIIE" {1 oHKpeTHOlM 00BeMe U BCEX, HO HE | GONBIIMHCTBE




HOTO ONpPE/IETICHNs  (IpeAMETHON MOJIy4€HbI MOJIy4Y€eH 3aja4
napaMeTpoB obnactu BEpPHBIC BEpHBIN OTBET
TOIUINBA 1 OTBETHI BO BCEX
pouecca ropeHus, 3amayax
HaBBIKaMH BLI60pa
U pacyéra
TOILTHBOTIOTPEO-
JISIIOUIMX YCTPONCTB

7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeacTB  (THIOBBIE
KOHTPOJIbHBbIE 33JJaHUSl MJIH HHble MaTepUaJibl, He00X0AUMBbIe ISl OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEILHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3aaHUI 1JI51 MOATOTOBKH K TeCTHPOBAHUIO
1. Kak 3anuceIBaeTcs 3JieMEHTapHBIN COCTaB TOPIOYEH MacChl TOILIMBA?

1) C+H+Sy++N+O+A+W = 100 %;
2) C+H+Sg.c+N+O+A = 100 %;
3) C+H+Sy.+N+O = 100 %;
4) C+H+S,+N+0O =100 %.
2. Kakoit KOMIIOHEHT TOIUIMBA UMEET HAauOOJBIIYIO TEIUIOTY CrOpaHus?
1) yraepon;
2) BOJIOPOT;
3) cepa,
4) a3or.
3. [Ipu xakoii TeMiiepaType onpeesieTcs aHaTuTHIecKasi BIaXKHOCTb TOTUIUBA?
1) 50 ... 60 °C;
2) 80 ... 90 °C;
3) 100 ... 110 °C;
4) 150 ... 160 °C.
4. Ilpu kakoil TemMnepaType onpenensieTcs aHaJTuTHIeCKask 30JbHOCTh TBEPIOTO
TOIUIUBA?
1) 500 ... 600 °C;
2) 600 ... 700 °C;
3) 700 ... 800 °C;
4) 800 ... 900 °C.
5. Kakyto Biary, BXOJSIIYIO B COCTaB TOIUTMBA, HEJIb3S YAIUTD B MPOIIECCE CYIIKU?
1) BHEHIHIOMO;
2) BHYTPEHHIOIO;
3) KaJJIOUIHYIO;
4) ruapatHysIo.
6. I[Ipu xakoii Temrnepatype onpeaesitoT BXO JIETYUYUX TOTUTUR?
1) 700 °C;
2) 750 °C;
3) 800 °C;
4) 850 °C.
7. B TeueHue Kakoro oTpe3ka BpEMEHH ONPEEISIOT BXO/ JIETYYUX TOILIUB?
1) 5 mun.;
2) 6 MuH.;
3) 7 MuH.;
4) 8 MuUH.



8. OT uero 3aBHCHUT TEIUIOTa CTOPAHUS TOILJINBA?
1) oT cocTaBa TOIINBA,
2) OT BU/1a OKHCITUTETIS,
3) OT pacxo/1a OKHCIIUTEI,
4) ot TemIiepaTypsl TOIIJIMBA.
9. Kakoe KOJIMYEeCTBO TEIJIOTHI BBIIEISIOTCS B KaJopuMeTpudeckon 6omoe?
1) pasioe Qup;
2) mesble, yeM Qyp;
3) paBHOE Q;p;
4) 6ombiie, ueM Q.
10. Yemy paBHa TEIIOTa CTOpaHUs YCIOBHOTO TOILJIMBA?
1) 7000 xJIx/kT;
2) 7000 k] x/™m>;
3) 29300 xJIx/kT;
4) 29300 xJx/Mm°.

7.2.2 IlpuMepHbIii NepeyeHb 3aJaHUI VIS pellleHus] CTAHAAPTHBIX 32124

3amaua 1. [lns masyra, uMeromero cocras CP = 77,6 %; H” = 9,51 %; O° = 0,18
%; SP = 1,88 %; N° = 0,54 %; W’ = 10 % onpeneiantb TEOPETHYECKUH H
JEUCTBUTENBHBIN O0BEMBI BO3/lyXa U MPOAYKTOB CrOpaHus, eciu KO3 UIIHEHT
n30bITKa BO3/lyXa paBeH 1,25.

3amaua 2. /g cyxoro mpupomHoro rasza, uMmeromiero cocraB CH, = 89,9 %;
C,Heg = 3,1 %; C3Hg = 0,9 %; C4H19 = 0,4 %; N, = 5,2 %; CO,=0,3 %; O, =0,2 %
ONPENENUTh TEOPETUUECKUA M JCHCTBUTENbHBIA OOBEMBI BO3JyXa U IMPOIYKTOB
cropanusi, ecyiiv ko3¢ duiimeHT n3onITka Bo3ayxa paseH 1,10.

3amaua 3. [lns masyra, uMerorero cocras CP = 77,6 %; H? = 9,51 %; O" = 0,18
%; SP = 1,88 %; N” = 0,54 %; W” = 10 % nocrtpouts h-t guarpaMmmy 1 OIpENEINUTE
KAJIOPUMETPUUYECKYIO TEMIIEPATypy TOPEHHS TOTUINBA, €CJIM KOMIIOHEHTHI TOTIJIMBA
HE MOJO0TPEBAIOTCS.

3amaua 4. Jlna cMecu rasos, cocrosmei u3z 60 % mpupoJHOro rasa cocraBa
CH; =98 %; C,Hg = 0,4 %; C3Hg = 0,2 %; N, = 1,3 %; CO, = 0,1 % u 40 %
npupoiHoro ra3a cocraa CHy = 25,5 %; H,S = 2,3 %; CO = 6,5 %; H, = 59,5 %;
N,=33 %; CO, = 24 %; O, = 0,5 % onpenenurb TEOPETUUYSCKUN H
NEHUCTBUTENBHBIN O0OBEMBI BO3[yXa U MPOAYKTOB CTOPAaHMS, €CId KOIPPUIHUEHT
n30bITKa Bo3yxa paseH 1,10.

3anada 5. V3 pe3ynbTaToOB XMMHUYECKOTO aHaIM3a COCTaBa MPOAYKTOB CrOPaHUS
Ha BBIXOJE M3 TONKHM MOJIydeHbl cienytommue nanHeie: O, = 5 %; CO =1 %;
H,; =2 %; CHy = 1,75 %. Onpenenuts ko3hPUIIMeHT n30bITKa BO3AyXa.

3amaua 6. Ilocie mpoBeneHWs XMMHYECKOTO aHAIA3a COCTaBa MPOIYKTOB
CropaHusi 3a TOINKOW W Ha BBIXOJE M3 KOTJAa TOJYYEHBI CIEAYIONUE TaHHBIC:
0, =4%; CO" = 1,5 %; Hy =1 %; O =6 %; CO™ =1 %; H* = 0,5 %.
OnpenenuTs TPUCOCHI BO3yXa B KOTJIE.

3amaua 7. [IpousBectu pacd€r maTepualbHOTO OanaHca Mpolecca HEMOJTHOTO
ropenust Kokca cienyromiero cocrasa: C* = 955 %; H? = 0,4 %; O° = 0,9 %;
SP=1%; NP =1,2%; WP =1 %, ecn y,, = 0,28.



3anaua 8. Jlyist cyxoro npupoaHoro rasa, umetroniero cocraB CH, = 89,9 %; C,Hg
= 3,1 %; C3H8 = 0,9 %; C4H10 = 0,4 %, N2 = 5,2 %; C02 = 0,3 %; Og = 0,2 %
nocTpouth h-t nuarpamMmy M OmnpenenuTh KaJOPUMETPUYECKYIO0 TeMIIepaTypy
rOpEeHUs TOIIMBA, €CIH

a) KOMIIOHEHTHI TOILJIMBA HE MOI0TPEBAIOTCS;

0) Bo3ayX nojorperaetcs 10 Temmepatypsl 500 °C.

7.2.3 IlpuMepHbIii NepeYeHb 3aJaHUM JAJs pellleHns MPUKJIATHBIX 32124

3amaua 1. Onpenenuth cocTtaB paboueil MacChl Ma3zyTa, €CIIM 3a/1aH COCTaB
ero roproueii maccel: C' = 85 %; H =2,6 %; O" =3 %; S' = 8,8 %; N' = 0,6 % u
M3BECTHO, uTO pabouas BiaxkHocth W' = 10 %, a 30JBbHOCTH CYyXOW MAaccChl
A°=0,3 %.

3agaya 2. OmnpeaenuTh cocTaB paboyeld Macchl TOIUIMBA, €CIU B
clpaBoYHUKE 3amaH cieayromuii cocras: C’ =38,6 %; H° = 2,6 %; O° = 3,1 %j;
SP=3,8%; N°*=0,8%; A’ =40,1 %; WP = 11,0 %, a TeXHUUECKHI1 aHAJIU3 TIOKA3all,
4TO B JIEHCTBUTEIBHOCTH BJIAKHOCTH cocTaBisieT WP = 16 %.

3amaua 3. OnpeneauTh XMMHYECKUH COCTaB BJIAXXHOTO IIPHPOJIHOrO rasa,
eciau u3BecTeH ero cyxou cocraB: CHy; = 89 %; C,Hg = 3,1 %; C3Hg = 1,3 %;
N, = 5,7 %, a Bnarocoaepxanue paBso d, = 63,1 r/m°,

3amaua 4. BBUHMCINTH BBICHIYIO W HUBIIYIO TEILIOTHI CrOpaHUs Mas3yTa,
uMerorero crneayromuit cocras: C. = 86,5 %; H, = 10,6 %; O, = 0,2 %; S, = 2,1 %;
N, =0,6 %; W, =10 %; A, = 0,3 %.

3agaya 5. BBIYMCIUTH TEIUIOTY CrOpaHus CyXOro MNPHUPOIAHOTO rasa,
uMmerorero crnenyrommii coctaB: CHy = 89,9 %; C,Hg = 3,1 %; CsHg = 0,9 %;
CsH1p=0,4%:; N, = 5,2 %; CO, = 0,3 %; O, =0,2 %.

3amaya 6. OmpenenuTh HHU3MNIYIO TEIUIOTY cropaHusi yris JloH6acckoro
mecropoxaenns mapku JIP (C* = 49,3 %; H” = 3,6 %; O" =8,3%; S’ =3 %; N" =1
%; AP =21,8; WP = 13 %), eciiM TEXHMUYECKHI aHAIM3 [TOKA3all, YTO BIAKHOCTH €0
paboueit maccel coctaBisieT 18 %, a 30mpHOCTE — 13 %.

3amada 7. OnpenaenauTs TEIIOTY CropaHUsl MPUPOJIHOIO rasa ra3onpoBojia
Munck — Mocksa (CHy = 92,8 %; C,Hg = 3,9 %; CsHg = 1,1 %; C4Hyg = 0,4 %;
CsHy; = 0,1 %; Ny = 1,6 %; CO, = 0,1 %), eciii TEXHUYECKUM aHAIU3 TTOKa3all, 4YTO
ero Barocoaepxatue cocrasisier d, = 60 /m”.

3agaya 8. OnpenenuTs TEMIOTY CrOPAHUs CMECH ra30B, cocTodmui u3 60 %
npupoaHoro raza cocraBa: CHy = 98 %; C,Hg = 0,4 %; C3Hg = 0,2 %; N, = 1,3 %;
CO,; = 0,1 % u 40 % npupoanoro raza cocraBa: CH, = 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 mpexycMoTpeHO y4eOHBIM TUTAaHOM

7.2.5 IlpumepHbIii NepeyeHb 3a1aHUI 1)1 MOATOTOBKH K IK3aMeHY

1. OmnpenencHue MOHATHS «TOIIMBOY. O0IIas KiaccupuKaIs TOIINBA.

2. TomnuBHBINA OajaHC CTpaHBl U MEPCIEKTUBBI €T0 Pa3BUTHs. Pe3epBbl
SKOHOMHH OPraHUYECKOTO TOILIHUBA.

3.  TlpoucxoxaeHnue OCHOBHBIX BUIOB HCKOTIAEMOTO TOILJIUBA.



CocraB roproueil Macchl TOILIMBA.
bannactupyroiye KOMIIOHEHTHI TOIUIUBA.
PacuéTrHble Macchl TOIIMBA.
BbIxoJ1 1eTy4ux BEIIeCTB U MOJTyYeHUE KOKCa.
Temora cropanus Tomiua. Metozbl €€ onpeeeHusl.
YcnoBHoe TorumBo. [IpuBenéHHbIE XapaKTePUCTUKH.
0. Krnaccudukarus yrieu.
1.  CnocoObl OJy4eHHsI HCKYCCTBEHHOTO TBEPIOTIO TOILIHBA.
2.  Hedtb 1 HEYTEPOIYKTHI.

13. Masyr.

14.  OcHOBHBIC BHJIBI Ta3000pa3HOTO TOILIUBA.

15.  Teoperuyeckuii pacxoj BO3ayXa.

16.  Koadduiuent n3dbITKa BO3ayXA.

17. OObeM NpoayKTOB CrOPAHUS.

18.  Pacuét HEmoJIHOTO rOpeHUsI.

19. Temmneparypa ropeHus TOIUIHBA.

20.  DHranbus NpoayKTOB cropanus. h-t nuarpamma.

21.  Pacuér ropenust Ha DBM.

22.  TemoBoii 6agaHC TOTUTMBOMOTPEOISIONIETO YCTPOMCTBRA.

23.  CkopocTh xuMHueckoi peakuuu. LlenHpie peakuu.

24.  CamoBocIJITaMEHEHHE TOTUIHBA.

25.  3axwuranue ToruiBa. KOHIIEHTpAIMOHHBIC TPAHUIIBI 3aKUTAHUSI.

26.  HopmanpHOe 1 TypOyJIeHTHOE pacpOCTpaHEHHUE TIIAMEHHU.

27. 3akoH  kocuHycoB. OmpeneneHne  HOPMAJIbHOH  CKOPOCTH
pacnpoCcTpaHEHUS TJIAMEHU METOJIOM TOPEIIKH.

28. I'openue ofHOPOIHOM Ta30BOM CMECH.

29.  Jluddy3uoHHOE TOPEHHE Ta30B.

30.  HMurencudukaiums v cTabMIM3aIus mpoiecca ropeHus ra3os.

31. Topenku, mnpuMeHseMble TIPH PABHOMEPHO-PACIIPEACICHHOM W
MPSIMOM PaTUAIMOHHBIX PEKUMaX PabOTHI MEUEH.

32. Topenku, mpuMeHsieMble TIPU KOCBEHHOM DPaJMAIIMIOHHOM DPEXHME
paboThI MEUeH.

33.  PamuanTHBIC TPYOBHI.

34. TopeHue KarmM >KHIKOTO TOIUIMBA. BpeMsi TOJHOTO BBITOpaHUS
KaruIH.

35. YerpoiicTBa 711 CKUTAHUS )KUIKOTO TOTUTUBA.

36.  OcoOEHHOCTHU CKUTAHUS Ma3yTa.

37.  TeopeTWyecKHe OCHOBBI U METOBI COKUTAHUS TBEPIOTO TOTUIUBA.

38.  KamepHoe cxuranue TBEpIOro TOILIUBA.

39.  Cxkwuranue TBEPAOTO TOIUIMBA B TUIOTHOM CJIOE.

40.  Cxwuranue TBEPAOTO TOIIMBA B KUITSIIIEM CIIOE.

41.  Tepmuueckas nepepaboTka TBEPIOTO TOILINBA.

42.  JIpyrue cnocoObl TeHEpaIK TeTUIOTHI.

7.2.6. MeToauka  BBICTABJIEHHUSI OHEHKH TP  NPOBeJeHUU
NMPOMEKYTOUYHOI aTTecTAlNU

PR BR©0ONO O A



DK3aMeH MPOBOIUTCS MO TeCT-OMIeTaM, KaXKIblid U3 KOTOPBIX coaepxuT 10
BOIPOCOB U CTAHAAPTHYIO WM MPUKIATHYIO 3aady.

1. Onenka «HeynoBneTBOPUTEIBHO» CTaBUTCA B Cydae, €CIU CTYACHT
IPABUJIBHO OTBETUJI HAa MeHee 4 BONPOCOB W/WJIM HE PELLNII 3a/1ady.

2. OueHka «YIOBIETBOPUTEIBHO» CTABUTCA B CIy4yae, €CIM CTYACHT
IPABUJIBHO OTBETUII Ha 4-6 BOIIPOCOB U MOKAa3aJl BEPHBIN XOJ] pEIICHUS 3a/1a4H.

3. OneHka «X0opo1o» CTaBUTCS B CIIydae, ECIU CTYACHT IIPaBUIIbHO OTBETHUII
Ha 7-8 BOIPOCOB U MOJIYYWJI BEPHBIN OTBET IIPU PELICHUN 3a1a4H.

4. Ouenka «OTINYHO» CTaBUTCA, €CJIM CTYIEHT MPaBUILHO OTBeTHI Ha 9-10
BOIIPOCOB U MOJIYYHJI BEPHBII OTBET NP PELIECHUN 3a/1a4U.

7.2.7 TlaciopT OLIEHOYHBIX MATEPHAJIOB

Kontpomupyemsie pasaenst Kon . | HaumeHnoBaHue O1eHOYHOTO
Ne /m KOHTPOJIUPYEMOM
(TeMbI) TUCIUTLTAHBI cpencTBa
KOMIIETCHIINH
1 BBenenue B tucHUIUIMHY I1K-3 Tecr, 3K3aMeH, pelieHue
3as1a4
2  |CocraB TorumBa IK-3 Tect, sK3aMeH, KYpCOBOK
MPOEKT, 3aluTa
nabopaTopHBIX padoT,
pelieHue 3aaa4
3 Temnorexuuueckue [1K-3 Tecrt, 3k3aMeH, KypcOBOU
XapaKTEPUCTUKHU TOTUIHBA MIPOCKT, pEIICHUE 3a/1a4
4  |Knaccudukanus u MapKUpOBKa IK-3 Tect, sK3aMeH, peleHue
TBEPAOrO TOILIMBA 3aJa4
5 |Knaccuduxanus u MapkupoBKa I1K-3 Tect, sK3aMeH, peleHue
YKUJIKOTO U Ta3000pa3HOT0 3aja4
TOTLIINBA
6 [MatepuanbHblii 6anaHc mporecca I1K-3 Tecr, 5x3aMeH, KypcoBO
TOPEHUS MIPOCKT, peIIeHUE 3a/1a4
7 Pacuér HenosiHOroO TOpeHus [1K-3 Tecrt, aK3aMeH, pelieHue
3a/1a4
8 TennoBoii Gananc mporecca I1K-3 TecT, 3K3aMeH, KypcoBOI
TOPEHUS MIPOCKT, PeIICHUE 3a/1a4
9 Pacuér ropenus rorsa I1K-3 Tecrt, 5K3aMeH, KypCOBOU
MIPOEKT, 3alUTa
n1a0opaTOpHBIX padoT,
perieHue 3aaaq
10 |Kunermka mporecca ropeHus I1K-3 Tect, sK3amMeH, KypcOBOM
MIPOEKT, pellIeHUE 3a/1a4
11 |CamoBocIiaMeHEeHHE U IK-3 Tect, s3K3aMeH, KypcOBOH
3a)KHUTaHKe ToproYeii cMecu MIPOEKT, pellIeHUE 3a/1a4
12 |PacmpocTpaHeHue IJIaMeHU B I1K-3 Tect, sK3aMeH, KypcOBOM
TOPIOYHX CMECAX MPOEKT, PelIeHuE 3a1a4
13 [OcobennocTu ropeHus [1K-3 TecT, 3K3aMeH, KypcoBOI
OJIHOPOJIHOM TOPIOYEN CMeCcH ITPOEKT, peIICHNE 3a/1a4
14 |ducddy3uonHoe cxuranue razon I1K-3 Tect, sKx3aMeH, KypcOBOI
MIPOCKT, PEIICHUE 3a/1a4
15 [YcrpoiicTBa asns cxxuranus I1K-3 TecT, 3K3aMeH, KypCcOBOI




ra3000pa3HOro TOIINBA MIPOCKT

16 [OcobeHHOCTH CXKUTAHMS KUIKOTO I1K-3 TecT, 3K3aMeH, pereHne
TOILIMBA 3a1a4

17 |YcrpolicTBa st COKUTaHUS T1K-3 Tecrt, sx3amMeH, 3aUTa
JKHUJIKOT'O TOILIMBA 71a00pPaTOPHBIX PadoT,

pelieHue 3aaa4d

18 [YcrpolicTBa aiisi COKUTAHUS I1K-3 TecT, 3K3aMeH, pereHue

TBEPIOTO TOILIMBA 3a1a4

7.3. MeToguyeckue MaTepUAJIbl, ONpeesioNe NPOIEeAYPhI
OLICHMBAHUSA 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHHe OCYIIECTBISETCS, JIMOO MpPU MOMOIIM KOMIBIOTEPHOU
CHUCTEeMbl TECTUPOBAHMS, JMOO C HCIOJIB30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHoM Hocutene. Bpems TectupoBanus 30 MMH. 3aTeM OCYIIECTBIISICTCS
MIPOBEPKa TECTa SK3aMEHATOPOM W BBICTABIAETCS OIEHKA COTJIACHO METOIUKH
BBICTaBJICHUS OLICHKU MPU IIPOBEICHUH ITPOMEKYTOUYHOM aTTECTAIIUU.

Pemenne craHgapTHBIX 3aJa4  OCYIICCTBISCTCS, JIMOO TP TIOMOIIH
KOMITBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JIMOO C MCIIOJIb30BaHNEM BBIJIJAHHBIX 33144
Ha OymaxHoM Hocutesne. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBISAETCS
MPOBEPKA PEHICHHS 3a/1a4 SK3aMEHATOPOM U BBICTABIIACTCSA OLICHKA, COTJIACHO
METOJMKH BBICTABJICHUS OLICHKU MPU MPOBEICHUHN IPOMEXKYTOUHOM aTTEeCTallUH.

Pemienne mnpukiIagHbIX 3a7ad4  OCYIIECTBISETCA, JHUOO TMpU TOMOIIH
KOMIIBIOTEPHOU CUCTEMbI TECTUPOBAHUS, JIMOO C UCTIOJIb30BAaHUEM BbIJJAHHBIX 3aa4
Ha OymaxkHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIIACTCS
MPOBEPKA PEHICHHS 3aJ1a4 SK3aMEHATOPOM M BBICTABIIACTCSA OLCHKA, COTJIACHO
METOJIMKH BBICTABJICHHUSI OIICHKH TPU MPOBEACHUMN TPOMEKYTOUYHON aTTECTALINH.

3ammTa KypcoBoi paboTHI, KypCOBOTO MPOSKTa WJIM OTYETa 10 BCEM BUJIaM
MPaKTHUK OCYIIECTBIISICTCS COTJIACHO TpeOOBaHUSM, TMPEABABISICMBIM K padoTe,
ONMCAaHHBIM B METOJIMYECKUX MaTepuaiax. [IpuMepHoe BpeMs 3aluThl HA OJHOTO
cTyneHTa coctaisier 20 MuH.

8 YYHEBHO METOAUYECKOE U UH®OPMALIMOHHOE
OBECIHHEYEHME JUCHUIIJIMHBI)

8.1 Ilepeuenb yueOHOIi JuTepaTypbl, HEOOXOAUMOIl JIi OCBOEHUS
AUCHUNIIHMHBI

1. TonnmBo U Teopusa ropeHus: yueOnoe nocooue / A. B. bapakos, A. A.
Hanee, 1. A. Ilpyrckux, B. 1O. Jlybanun; ®I'BOY BO «Boponexckuii
roCyJapCTBEHHBIN TEXHUYECKUN yHUBEpcUTEeT». — Boponex: U3n-so BI'TY, 2022.
—132c.

2. TonnuBO U TeOpusi TOPEHUS: METOAUYECKHE YKa3aHHsI K BBIMOJIHEHUIO
JabopaTopHbIX paboT AJisg cTyaeHToB HanpasieHnus 13.03.01 «TemnosnepreTuka u
TeIoTeXHuka» (mpoduib «lIpoMbllieHHass TEMIOIHEPreTHKay) BceX (opM
oOyuenus / A. B. bapakos, A. A. Hagees. — Boponex: U3n-so BI'TY, 2021. — 24 c.

3. Hamees, A. A. TormuBo u Teopust ropeHus: mpaktukyMm / A. A. Haznees,
A. B. bapakos. — Boponex: Uzn-so BI'TY, 2021. - 78 c.

8.2 IlepeyeHb HMH(MOPMANUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMbIX MPH




OCYIIIECTBJIEHHN O00pPa30BaTeJILHOI0 Mpolecca Mo JUCHMIJIMHE, BKJIIOYAs
nepeyeHb  JIMIEH3HMOHHOI0  TMPOrpPaMMHOro0  olecmedeHHsl, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBPEeMEHHbIX
npogeccHOHAIbHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 Ilepeuensn pecypcoB cetu «AHTEpHET

— Poccuiickoe ob6pazoBanne. @enepanbhbiil moprai. http://www.edu.ru;

— O6pasoBatenbHbiid ioptan BI'TY https://old.education.cchgeu.ru;

— Nudopmanmonnas cucrema «EquHoe 0kHO j0cTyma K 00pa3oBaTeIbHBIM
pecypcamy»: http://window.edu.ru;

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

—  DnekTpoHHbI1  (OHA TPaBOBOM W  HOPMATUBHO-TEXHUYECKOU
nokymenranuu. URL: http://docs.cntd.ru;

— EnumHag  cucreMa  KOHCTpYKTOpckod — gokymentammu.  URL:
https://standartgost.ru/0/2871-edinaya_sistema_konstruktorskoy dokumentatsii;

— ®denepanabHbIif UHCTUTYT IPOMBIITUICHHON COOCTBEHHOCTH.
Wudopmanmonno-nmouckosas cuctema. URL: www1.fips.ru;

— HanmonanbHas siekTponHas oubnuoreka: elibrary.ru;

— Nudopmarmonnsiii moptan Temperatures.ru: http://temperatures.ru.

8.2.2 llepeyenb HHPOPMAIIMOHHBIX TEXHOJIOTUH

— 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 JJIs1
OCYHECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLECCA

. Cpoeuuanu3upoBaHHAas  JIGKUMOHHAs  ayJWTOpHUsS,  OCHAIIEHHAas
000py0BaHUEM JJIS JICKIIMOHHBIX IEMOHCTPAIMKA U MMPOESKIIMOHHOM armapaTypoi.

2. JlucnineiHbIi KIacc, OCHAIIEHHBIA KOMITBIOTEPHBIMU TIPOTpaMMaMu JJIs
MPOBEICHUSI TA0OPATOPHOTO MPAKTUKYMA.

3. Yuebnas nabopatopus «TOTUIMBO U TEOPHUSI TOPEHUS» ISl BHITIOTHEHUS
71a00paTOPHBIX PadOT.

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

[Io mucumnnvHe «TOmNMMBO W TEOpUs TOPEHHUS» YMUTAKOTCS JIEKLHH,
MPOBOJATCA TMPAKTHUUECKHE 3aHATUS M JIabopaTOpHbIe pPadOThI, BBIMOJIHAETCS
KYPCOBOM ITPOEKT.

OCHOBOIl M3y4YeHMS JUCLUMIUIMHBI SBJSIOTCS JIGKUUU, HA KOTOPBIX
u3JaralTcs Hanbosee CyIIeCTBEHHbIE U TPYIHbIE BOIPOCHI, a TAKkKe BOMPOCHI, HE
HaIIeIINe OTpaXeHus B yueOHOIl TuTeparype.

[IpakTHueckue 3aHATHS HANpPaBlIEHbl HAa NPUOOPETEHHE MPAKTUYECKUX
HABBIKOB COCTAaBJICHHUS MaTE€PUAIBLHOTO U TEIUIOBOTO OajlaHCOB Mpolecca rOpeHust



TOIUIMBA,  ONpPENEJECHUS  TEMIEpaTypbl TOpPEHUs, pacu€ra  pa3IUYHbIX
TOTUTMBOMIOTPEOISIOMMUX YCTPOUCTB. 3aHATUS MPOBOJATCS NYTEM PpEIICHUS
KOHKPETHBIX 3374 B ayAUTOPHH.

JlabopaTopHbie paOOThI BBHIMOJHSIOTCS Ha JaOOpaTOPHOM 00OPY/IOBAaHUU B
COOTBETCTBUH C METOJUKAMHU, IPUBECHHBIMHU B YKA3aHUIX K BBIMOJHEHUIO PadOT.

Meronuka BBITTOJTHEHUS KYpPCOBOTO IIPOEKTa U3JI0KEHA B
y4e0HO-METOIMYECKOM TTOCOOUU. BBIMOIHATE 3Tanbl KypCOBOTO MPOEKTa JOJIKHBI
CBOEBPEMEHHO U B YCTAaHOBJIEHHBIE CPOKHU.

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

Bup yueOHbIX
. JlesTenbHOCTh CTy/ICHTA
3aHATHI
HGKHI/IH Hanucanune koHcmoekra HeKHHﬁZ KpaTKo, CXEMAaTH4YHO, IIOCJICAOBATCIbHO

(uKCUPOBATH OCHOBHBIE MOJIOKEHHS, BBIBOJIBI, JOPMYINPOBKH, 0000IIICHNS,;
IIOMEYaTh Ba)KHbIE MBICJIU, BBIACIATH KIHOUYEBbIE CII0Ba, TepMUHBL. [IpoBepka
TEPMHUHOB, IOHATUI C MOMOILBIO YHUUKIIONEANH, CIIOBAPEU, CITPABOYHHUKOB C
BBINKMCHIBAHNEM TOJIKOBAaHUM B TeTpab. O003HaUeHHE BOIIPOCOB, TEPMHUHOB,
MaTepuaia, KOTOpble BBI3BIBAIOT TPYAHOCTH, TIIOMCK OTBETOB B
pekoMeHayemMol  auTeparype. Eciaum  caMOCTOATENbHO HE  yAaercs
pa3o0parhcsi B MaTrepuaie, Heo0XoauMo chopMyaTupoBaTh BOIPOC U 33/1aTh
IIPEIo/1aBaTeli0 Ha JEKIMH WIKM Ha IPAKTUYECKOM 3aHSITHH.

[Ipaktnueckoe |KoHcnekTupoBaHue pEeKOMEHAYEMBbIX MCTOYHHUKOB. PaboTa ¢ KOHCIEKTOM

3aHATHE JEKUMH, IOArOTOBKAa OTBETOB K KOHTPOJBHBIM BOIIPOCaM, IIPOCMOTP
pEeKOMEeHIyeMo auTeparypsl. [IpocinymmBanue ayino- U BUACO3ANNACEN 110
3aJJaHHOI TeMe, BBINOJIHEHHE pacyeTHO-rpauUecKUX 3a/laHui, pelieHue
3aJ1a4 110 AJICOPUTMY.

JlabopatopHas |JIaGopaTtopHbie pabOTHI MO3BOJIAIOT HAYYUTHCS MPUMEHSTH TEOPETHUECKUE
pabota 3HAHUS, TIOJyYEeHHBIC Ha JIEKIIMU TP PEIIeHUH KOHKPETHBIX 3a/a4. YToObI
HanOoyiee pAlMOHATBHO M TIOJHO HCIOJB30BaTh BCE BO3MOXKHOCTH
mabopaToOpHBIX AJS MOATOTOBKM K HUM HEOOXOIMMO: CIeIyeT pa3odpaTh
JICKITUIO TI0 COOTBETCTBYIOIICH TEMe, O3HAKOMHUTCS C COOTBETCTBYIOIIUM
pasznenoMm y4deOHHKa, MpopaboTaTh JOMOJHUTEIBHYIO JHTEpaTypy u
HWCTOYHUKH, PCIINTH 3a1a41 U BBIIIOJIHUTE APYTIUC MMCbMCHHBIC 3aJ1aHU .

CamocTtosarenbHas [CamocTosTenbHas padoTa CTYIEHTOB CIIOCOOCTBYET IIYOOKOMY YCBOEHHS
paborta y4eOHOro  marepuaja M  Pa3BUTHIO  HABBIKOB  CaMOOOpa30OBaHUA.

CamocTosTenbHas paboTa mpeanoiaaraeT CleyroIIue COCTaBISIOIIE:

- pabota ¢ TeKcTamMu: y4eOHHMKaMH, CIPABOYHUKAMH, JIOMOJHUTEIHHOMN

TUTEPATypOH, a TaKkKe MPopadoTKa KOHCIIEKTOB JICKIIHIA;

= BBITIOJTHEHUEC JOMAIITHUX Sa)IaHI/Iﬁ " pacycToOB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIHHOTO NU3YUYCHHUS,

- ydactue B paboTe CTy/IeHYeCKUX HayYyHbIX KOHPEPEeHLINUH, OTUMIIHNAL;

- MOATOTOBKA K MPOMEKYTOYHOM aTTECTAIINU.

HO}II‘OTOBK&K T'oToBUTBHCS K HpOMeX(YTOQHOﬁ arrecTanun CJICAYET CHCTEMATHUYCCKH, B
HpOMC)KyTOQHOﬁ TCUYCHUC BCECIrO CCMECTpPA. HMHuTeHCcuBHAs IOATOTOBKA JOJDKHA HAYaThCs HE
aTTrecTaiuu IMO3JHEC, UYEM 3a MECAL-IIOJITOpa 10 HpOMe)KyTOLIHOfI aTTeCTalmu. HaHHBIe
nepea 5Kk3aMCHOM, 3K3aMCHOM TpHU JHA S(I)(I)CKTI/IBHCC BCECT'0 HMCIIOJB30BAaTh
JJI IOBTOPCHUA U CUCTEMATHU3AllMN MaTCpuraia.
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