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1. Heasb, 32124 U IVIAHUPYEMBbIe Pe3yJIbTATHI 00yUeHHs 0 AUCHUIINHE
(Lenv u 3a0auu oceoenus oucyuniunst, coomeemcemeayiowgue yeau OIT)

[lenbto oOCBOEHUS JUCHUIUIMHBI «Teopus TOpeHUsT TOIUIMB»  SBJISIETCS
dbopmupoBaHe y OOYYaIOMUXCS TPEICTABICHUS O MPOIECCax TOPSHHUS TBEPIBIX,
KUIKAX, Ta3000pa3HbIX HW KOMOWHHUPOBAHHBIX TOIUIMB, MCIOJB3YIOIINXCS B
HHEPreTUYECKUX YCTAHOBKAX.

3ajmayaMy  TUCUMIUIMHBI ~ SIBISIIOTCS  M3YYEHUE TEOPETUYECKHX  OCHOB
MPOEKTHOM JEATETLHOCTH U (POPMUPOBAHKE HABBIKOB KOMaHAHOU PabOTHI.
KomnereHumu u UHIMKATOPBI, GopMuUpyeMble y 00y4aronuxcsi:

KOI[ 1 HAMMCHOBAHUC KOMIICTCHII N KOI[ N HAMMCHOBAHUC MHUKATOpa

OIIK-3 CriocobeH npUMEHSTh
COOTBETCTBYIOLINH (hr3HKO-
MaTeMaTHYECKUH armapar, METOIbI
aHaJIM3a ¥ MOJICIIMPOBAHMS,
TEOPETUYECKOTO U
HKCHEPUMEHTATBHOTO HCCIIEIOBAHUS
MIPU PEUICHUU TPO(ECCUOHATBHBIX
3a1a4

OIIK-3.4 PemraeT craHiapTHbIE 3a/1a91
npodecCHOHATBHOM AESATEILHOCTH C
NpUMEHEHHEM 3HAaHUW €CTECTBEHHBIX HAYK

2. Mecto nucuuninHbl B cTtpykrype OII

[IpenmecTByromue JUACHUTUTUHBI (Momynn), IIPAKTUKH, HUP,
np.«Marematrkay, « Duzukay, «XUMHSI».

[Tocnenyromue qucuuminabl (Moaynu), npaktuku, HUP, ap.«DHepretuyeckue
YCTAaHOBKM M aBurarenn», «KoTeabpHBIE YCTAaHOBKM M MapOIreHEPaTOPHI»,

«KoHcTpynpoBanue ra3oTypOMHHBIX YCTAHOBOKY.

3. CTpyKTYypa M cofep:KaHue AUCHUTIITHHBI
3.1. CTpykTypa IMCUMILINHBI
Jist ouHOM PopMBI O0yUEHUS

Bun yuebnoii paboThl Bcero | Bcero Cemectp(b)
3E 4acoB 4 5
OBIIAS TPYJJOEMKOCTD JIUCIIUTUIUHDI 6 216 - 1216
KOHTAKTHAS PABOTA* - 09 - 09
AVJIUTOPHAS PABOTA 2.5 84 - 84
Jlexuuu 1 34 - 34
[IpakTrueckue (CEeMUHAPCKUE) 3aHATHS 1,5 50 - 50
JlaGopatopHbie pabOThI - - - -
CAMOCTOSTEJIbHASI PABOTA OBYYAIOIETOCSL | 3,5 96 - 96
[IpopaboTka yueOHOTO MaTepHaia - 60 - 60
KypcoBoit mpoekt - - - -
Kypcosast padota - - - -
[ToaroToBKa K MPOMEXKYTOYHON aTTECTAIIUU - 36 - 36




[IpomexyTouHas aTTecTanus:

3.2. Conep:xkanue IUCHUILUIMHBI, CTPYKTYpPHPOBaHHOe IO pa3jeiaMm H

BHJaM 3aHATHH

Paznenst Pacnpenenenue @opmel 1 | THAEKCH THAMKATOPOB
JACIUILTUHBI 2 TPYIOEMKOCTH B hopMHUpyeMBIX
§ 10 BujaM y4eOHOM paboThl | KOHTPOJIS KOMIIETEHITU I
o = ; le}
A A
Paznen 1. 52 4 - 12 26 TK1 OIIK-3.4, 3
Paznen 2. 36 20 - 30 40 TK1 OIIK-34, 3
OIIK-34,VY
Paznen 3. 36 10 - 8 30 TK1 OIIK-34,Y
OIIK-3.4, B
3aueT 0 0 OIIK-34, 3
OIIK-34,Y
OIIK-3.4, B
HUTOI'O 216 34 50 96

3.3. Coaep:xkanue AUCHUIITHHBI
Paznen 1. DHeprernueckoe TOIUIMBO, MaTepUaibHBIM OanaHc Mpolecca TOpeHus

TOIIJINBA.

Tema 1.1. DHepreTnueckoe TOIIMBO U TEPMOXUMHUS PEAKIINI TOPEHUS.

DHepreTuiyeckoe TOIUIMBO M €ro Kiaccu(uKalus, COCTaB TOIUIMBA U €ro
TEIJIOTEXHUYECKHE XapAKTEPUCTHUKH,
IOCTOSIHCTBA CYMM TEILJIOT CTOPAHUS.
Tewma 1.2. MatepuanbHbIil OanaHc mpolecca ropeHusl.
Pacxon Bo3myxa u mpoaykThl cropanusi toruBa. KoadduiuueHt u30bITKa
BO3/lyXa. DHTAJBIUS MPOAYKTOB cropaHus. OCHOBHOE ypaBHEHUE TOPEHUS.
YpaBHEHHUE HEMTOIHOTO TOPEHHUS.

Paznen 2. O0mue BOMpoCkl TEOPUH TOPECHHUSI
Tema 2.1. Xumuueckoe paBHOBECHE PEAKIIUN TOPEHHUS.

TCILUIOTAa CropaHus TOILIMBA4, 3aKOH

XHUMHUYECKOE pPABHOBECHE UM 3aKOH JICHCTBYIOUIMX MacC. 3aBUCHUMOCTh
XMMHUYECKUX PABHOBECUM OT TeMiepaTrypbl. [IpoTekaHne W TMOABHUKHOCTH
XAMUYECKUX peakiuu. Jluccoumanuss BOISHOrO Mmapa M YTJIEKUCIIOTHI.
Bimsiaue nucconnanyu Ha TEMITEPATypy FOPEHMUS.

Tema 2.2. KuHeTnka XuMHAYECKUX PEAKINNA TOPEHUS.

CkopocTh XuMHYECKHX peakiuil. Knaccudpukamums XUMHUYECKUX PEaKIui.
3aBUCHUMOCTh CKOPOCTH PEaKUHUH OT TeMIleparypbl. BiusHue naBieHuss Ha
CKOPOCTh pE€aklMH. 3aBUCUMOCTh CKOPOCTH PEAKIMHM OT COCTaBa CMECU IPH
MOCTOSIHHBIX JABIICHMU W Temneparype. M3MeHeHHe CKOpPOCTH PEakUuh BO



BpeMeHu. llenneie  peakumu.  CranpoHapHass  TEOpUS  TEILUIOBOTO
BocIUlaMeHeHus. HecTanmonapHas Teopusi TEIIOBOTO BOCIUIAMEHEHUSI.

Tema 2.3. TypOynentHas nuddy3usi.

[lepenaua BemiecTBa M Teruia B MoToke. TypOyJeHTHOCTb, XapaKTEPUCTUKU
TypOyJIeHTHOCTH. SIBieHHe TypOyJIEHTHOTO IepeHoca B ToToke. Teopus
[IEpEeHoca KoiuyecTBa JBWXKeHusA. IlepeHoc Temma W npuMmeced B
TypOyJIEHTHOM MOTOKE. Y paBHEHHE TUDPy3Un.

Tema 2.4. DnemMeHThl TeOpUH TYpOYJIICHTHBIX CTPYH.

N3orepmuueckas  cBoOonHasg  TypOylieHTHas  cTpys.  Pacmumpenue
TypOyJIeHTHOM cTpyu. ['eomeTpuueckas XapakTEpPUCTHKA 30HBI CMEIICHUS.
N30Taxu B 3aTOINIEHHOW CTpye. 3aKOH COXpPAaHEHHs UMITyJbca. M3MeHeHue
CKOPOCTHU BJIOJIb OcH cTpyu. HapacTtanue pacxoja >KUIKOCTH MO JJIMHE CTPYH.
Heunsorepmuueckass TypOyneHntHas cTpysd. CucremMa IJIOCKMX HapaylielbHBIX
CTPYH.

Tema 2.7. PactipocTpaHeHue IjIaMeHHU B Ta3ax.

PacnpocTpanenne minamMeHn B moToke. M3mepeHne HOpMajabHOM CKOPOCTH
pacupocTpaHEeHUsl IUIAaMEHH. YPAaBHEHUE HOPMAIbHOTO PaclpOCTpaHEHUs
IUIAMEHU. 3aBUCUMOCTh CKOPOCTH PACIPOCTPAHEHHMs IUIAMEHU OT AaBJICHMS,
cocraBa W Temmeparypsl cMmecHu. lIpenensl pacnpocTpaHEHHs IIJIAMEHHU.
TypOynentHoe pacpocTpaHeHuE TIaMEHHU.

Paznen 3. Cxuranue ra3000pa3HbIX, )KUIKUX, TBEPABIX 1 KOMOMHHUPOBAHHBIX TOILJIUB
Tema 3.1. Cxxuranue ra3os.
l'openne omHopoaHoi ra3zoBoi cmecu. TypOyJeHTHOE TOpeHHE OAHOPOIHOM
ra3oBoil cmecu. JlamunapHoe muddysnonHoe ropenue. TypOyleHTHOE
muddy3rnoHHoe TopeHme. [opeHHMe CcMecH Ta30B ¢  HEJIOCTaTOYHBIM
KOJIMYECTBOM Bo3ayxa. Ilpemensl yCTOMYMBOCTH TOPEHUS JIAMHUHAPHOIO
dakena. MckyccTBeHHas ctabunu3anus miaMmeHu. MaTeHcuukanus cokuranus
ra3oo0pa3HbIX TOIUMB. becramenHoe ropenue ra3oB. Kiaccudukarms
TOPENOK JJIsl CKUTAHMS Ta30B.
Tema 3.2. 'opeHue )XUIKUX TOTUJIHB.
['openne >XUAKUX TOIUIUB CO CBOOOJHOW TMOBEpXHOCTU. [OopeHHEe Karu
KUJKOro ToruiuBa. CKUraHue XKUAKUX TOTUIUB B (pakesne. PacnbuieHne sXUaKux
TOILJIUB.
Tema 3.3. @Ousnueckue M XHUMHUYECKHE SIBJICHHUS NPU CHKUTAHUU TBEPIABIX
TOILJIUB.
OOmrast xapakTepucTHKa TMpOIecca TOPEHUS YacTHI[ TBEPAOr0 TOILIUBA.
Teopusi rereporeHHOro ropenus. lIpoliecc XUMHYECKOrO pearupoBaHUS
yrieponga. BHyTpeHHee pearupoBaHue YIIIEPOAHOM dYacTtuilpl. Ilpomecc
rOpEHUs yTIepOJHON YacTUlbl. Y IeTbHask CKOPOCTh TOPEHUS YIIIepoa.
Tema 3.4. ['opeHue NbIIIEBUIHBIX TOTUIUB.
OOmast xapakTepucTUKa Ipollecca TOpPeHUs MbUICBUIHBIX TOIIUB. ['opeHue
YacTULIbl TBUIEBUHOTO TOIUIMBA. PemieHue 3agaul O BOCIUIAMEHEHHHM U
BBITOPAHUU YaCTHUIIBI. [ OpeHrne MOHOAMCTIEPCHOM MBUTH B JBYMEPHOM (hakele.
l'openue yrompHOW ThUM B (akene. OCHOBHBIE YCIOBHUS MHTCHCHU(DUKAINH
CKUTAHUS MbIJIEBUIHBIX TOTUINB.



Tewma 3.5. IlpuroroBsienue u ckUraHue KOMOMHUPOBAHHBIX TOTLIUB.
[IpuroTtoBneHne BOJOYTONbHBIX TOIIIMB. OCOOEHHOCTH BOCIIAMEHEHUS U
C)KMTaHUSl BOJIOYTOJIHBIX TOIUIMB. IIpUroTtoBieHHEe BOJOMA3yTHBIX TOILUIUB.
Mopnens ropeHuss KamiM — BOAOMAa3yTHOro TomuBa. IlpuroroBienue
Ma3yTOYTOJIbHBIX TOIJIUB. OCOOEHHOCTH TOPEHMSI Ma3yTOYIOJbHBIX TOILIUB.
[Ipeumy1iecTBa C:kUraHusi KOMOMHAPOBAHHBIX TOILINB.

3.4. TemaTu4yecKui NJIAH NPAKTUYECKHUX 3aHATHI

Pacder TemnoTel cropanus TOIuB (2 ).

Ornpenenenue pacxojia Bo3ayxa (2 u).

Omnpenenenre coctaBa 1 00EMOB IIPOYKTOB cropanus (2 4).

Pacuer sHTaNBNINK POAYKTOB CrOpaHus TOTUIUBA (2 H).

BrinonHeHne pacyeToB 0 ypaBHEHHUIO MTOJIHOTO ropeHus (2 ).

BrinonHeHne pacueToB O ypaBHEHUIO HEMOJIHOTO ropeHus (2 ).

Pacuet TemnepaTypHbBIX IPEAEIIOB pacpOCTpaHEHUs TIaMeHu (2 4).

Pacuet TemnepaTyp BCHBIIIKY U BOCIIAaMEHEHUS (2 4).

Pacuer ctangapTHOM TemMneparypsl caMmoBOCIIaMeHeHUs (2 1).

10 Pacuer Temneparypsl ropenus (2 4).

11.Pacuet pa3Butus cTpyi (4 4).

12. lnddy3us u maccoodMeH npu ropeHuu (4 4).

13.PacnpocTpaHeHue mjaaMeHu B Ta30BbIX cMecax (4 u).

14.0Onpenenenre 3aBUCUMOCTb CKOPOCTH PACIPOCTPAHEHMs IJIAMEHU OT
JaBIICHUS, COCTaBa M TeMIepaTypsl cMmecH (6 1).

15.TIpenensl pacpocTpaHeHus mwaMeHu (2 ).

16.IToppakioOHHBINA pacueT BHITOpaHUs MOJUANCIIEPCHON MbUIN B (akese
(2 ).

17.PacueT OCHOBHBIX MapaMeTPOB CKUTAHUS Ta3a 3aJaHHOTO cocTana (2 4).

18.Pacuer OCHOBHBIX NapaMeTPOB CKUTAHUS KHUIKOTO TOIJIMBA 33JaHHOTO
coctaBa (2 u).

19.PacueT OCHOBHBIX NMapaMETPOB CKUTAHUSI TBEPAOTO TOIUIMBA 33JaHHOTO
cocTana (2 u).

20.PacdyeTr OCHOBHBIX MapaMeTPOB CKUTAHWS KOMOWHUPOBAHHOTO TOIUIMBA
3aIaHHOTO cocTaBa (2 ).

OPON@S“PPO!\’!‘

3.5. TemaTuyeckuii IJ1aH J1a0OPATOPHBIX padoT
JlaHHbI# BuA pabOThI HE MPEAYCMOTPEH YUYEOHBIM TJIAHOM.

3.6. KypcoBoii npoekT /KypcoBasi pa6ora
JlaHHbI# BuA pabOThI HE MPEAYCMOTPEH YUYEOHBIM TJIAHOM.

4. OneHuBaHUe Pe3yJIbTATOB 00y4eHUs!

OueHuBaHue pe3yJabTaTOB OOYyYEHHS MO JUCLUUIUIMHE OCYILIECTBISETCS B
paMKax TEeKYLIEro KOHTPOJS U NPOMEXYTOYHOM aTTecTallid, MPOBOJUMBIX IO
oamnsHO-perTuHroBoi cucreme (bPC).



[IIxana olleHKH pe3yJIbTaTOB OOYYEHUS MO JUCIUTIINHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
HHJIWKaTOopa KOMIICTCHIIMH
Bricokuii | Cpeanuit Hurze Huzkni
3amranu- CpeaHero
Koz Koz POBAHHBIE o1 85 10 100| o1 70 110 84 | 0T 55 110 69 | 0T 0 10 54
KoMIIC- HHAWKaTOopa PE3YIbTATEI
TEHIIMU | KOMIIETEHIMH | OOy4Y€eHHs 10 [lIxana oneHnBaHUs
JUCHUIIIINHE YIOBIET- HCYIOB-
OTJIUYHO XOpOLIO JIETBOpHU-
BOPHUTEIIBHO
TEJIbHO
3a4TCHO HEC 3a4TCHO
3HATh.
3HaeT 3HaeT 3HaeT HE  3HaeT
OCHOBHBIE OCHOBHBIE OCHOBHBIC OCHOBHBIC
¢duzuKo- ¢du3nKo- ¢uznko- ¢uznko-
XAMHUYECKHE | XMMHUYECKHE | XHMUYECKHUEC | XUMHYECKH
OCHOBHbIE (DU3HKO-
HMIECKHe 3aKOHOMEPH | 3aKOHOMEpH | 3aKOHOMEpH | €
oCTH oCTH OCTH 3aKOHOMEPH
3aKOHOMEPHOCTH
TOpPCHUSI TOpPCHUSI TOpEHUsI oCTH
TOPEHUS TOIUIHB
TOIUTUB B | TOIUTHB, TOTLIHB, TOPCHUS
TIOJTHOM JIOIyCKaeT JIOIyCKaeT TOTLTHB
obBeme HE3HAYUTENb | TpyObIe
Hble OIIMOKU | OUIMOKH
YMETh:
ymeeT ymeeT yMeeT HEe  yMmeeT
HPUMEHSATD NPUMEHATh | PUMEHATh | IPUMCHSATH
OCHOBHBIE OCHOBHBIE OCHOBHBIC OCHOBHBIC
NPUMEHSATD 3aBHCHMOCT | 3aBUCHMOCT | 3aBHCHMOCT | 3aBHCHMOCT
OIIK-3 | OIK-3.4 OCHOBHBIE " st | | sl | | s | o JUTSt
3aBHCHMOCTH LTS pacuera pacuera pacyera pacdera
pacuera napaMeTpoB | MapaMeTpoB | MapaMeTpoB | MapaMeTpoB
napameTpoB npotecca npotecca nporecca nporecca
npolecca rOpeHusi | TOPeHHUs, He | rOpeHws, TOpeHHUs, TOpEeHUS
JIOIyCKaeT JIOIyCKaeT JIOIyCKaeT
omubdoK HE3HAYUTENb | TpyObIe
HBIE OIIMOKU | OIIMOKHU
BJIaJACTh.
BJIajieeT BJIajieeT BIIajieeT HEe BIaJeeT
METOAMKAMHU | METOIUKAaMH | METOAWKAMH | METOJHKAM
pacyera pacyera pacuera U pacuera
METOANKAMHU HPOLIECCOB HPOLIECCOB MPOLIECCOB MPOLIECCOB
pacdera MpoLecCcoB | CXKHUIaHUs COKUTaHUSI COKUTaHUsI COKUTaHUsI
COKUTaHUS PasIMYHBIX | PA3IMYHBIX | PA3IMYHBIX | PasMYHBIX
Pa3IMYHBIX TOIUTHB | TOIUTMB, HE | TOIUIMB, TOTLTHB, TOTLTHB
JIOIyCKaeT JIOIyCKaeT JIOIyCKaeT
omubdoK HE3HAYUTENb | TpyObIe
HbI€ OIMOKU | OIMHOKH
OHCHO‘-IHI)IC MaTcpHuabl JJIA IIPOBCACHUA TCKYIICTO KOHTPOJIA u

MIPOMEKYTOUHOM aTTecTaluu TnpuBeAeHbl B [Ipmioxenuun k paboueil mporpamme
JTUCHUIINHBI.

[TomHBIN KOMIUIEKT 3aJlaHMi M MaTepuajoB, HEOOXOIUMBIX IS OLICHUBAHMS
pe3ynbTaTOB 00YUYEHUS M0 AUCIUIUIMHE, XPAaHUTCA Ha Kadeape pa3paboTunka.



5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecniedeHHe JUCHHILIHHbI
5.1. YueOHO-MeTOANUYECKOE 00ecIeueHue

5.1.1. OcHoBHas nuTEpaTypa

1. AnamsH, B. JI. Teopus ropenus u B3pbiBa / B. JI. Anamsin. — 4-e usg., ctep.
— Cankr-Iletepoypr : Jlanb, 2023. — 116 c¢. — ISBN 978-5-507-45889-9. —
Texkcr : anmexkTponHsli / Jlanb : smekTpoHHO-OMOMMOTedHas cuctema. — URL:
https://e.lanbook.com/book/291164

2. JleBuxuH, A. A. Teopus ropeHrs 1 XUMUYECKasi TEPMOJUHAMUKA : ydeOHOe
nocob6ue / A. A. Jlesuxun, A. M. Ky3pmun. — Cankt-IlerepOypr : BI'TY "Boenmex"
uMm. JI.®. Ycrunosa, 2016. — 72 c¢. — ISBN 978-5-85546-956-1. — Texkcr :
ANEeKTPOHHBIN //  Jlanb : anekTpoHHO-OMONMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/98216

3. OCHOBBI MPAKTUYECKOUTEOPUUTOPEHUS: yaeOHOe mocodue i By30B / B. B.
[Tomepanies, K. M. Apedrnes, [. b. Axmetos [u ap.]; nox pea. B. B. Ilomepaniiena.
- 2-e w31, nepepad. u gor. - Jlenunrpan : Dueproaromusaar, 1986. - 312 c.

4. Teopust TOpeHUs U TOMOYHBIE YCTPOUCTBA : yueOHOE nocooue aist By30B / J.
M. X3mansH, S. A. Karan. - Mocksa : DHeprus, 1976. - 488 c.

5.1.2. JlononHUTENBHAS TUTEPATYPA

1. [lTapunioB 1.N. Teopus ropenus: yueOHoe nocooue / U. W. Illapumnos. -
Kazanp : KI'DY, 2014. - 99 c.

2. TermmosHepreTka W TEIUIOTEXHUKA : CIPABOYHUK / mox oOmr.pem. A. B.
Kmumenko, B. M. 3opuna. - 4-e¢ u3z., crepeorun. - M. : U3gatensckuit jom MOU,
2017. - Tekct : smextponnbii. Kn. 3 : TemnoBble W aTOMHBIE SIEKTPUUYECKUE
cranruu / pen.. A. B. Kmumenko, B. M. 3opun. - 2017. - 648 c. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011706.html.

3. TommmBo. PammonanbHOE CXKWTaHHWE, YIPABICHHWE M TEXHOJIOTHYECKOE
ucrojap3oBanue: crnpaBodHuk. B 3-x kH. / B.I'. Jlucuenko, S1.M. Illenoxkos, M.I'.
Jlappirnues; ox pea. B.I'. Jlucuenko. Ku.3. - . - M.:Tennorexunuk, 2004. - 592 c.

4. Benpyuenko, B. P. ToninnBo u 0CHOBBI T€OpUM ropeHust : MoHorpadus / B.
P. Benpyuenko, B. B. KpaitHoB. — Owmck :OmI'YIIC, 2010. — 261 ¢. — ISBN 978-
5-949-41056-1. — Texkcr: onekTpoHHBIN // JlaHb : AIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/129137

5. TeopeTnueckre OCHOBBI TEIJIOTEXHUKH : yueOHoe nocodue / B. U. Jlamkos.

- MockBa : Abpuc, 2012. - 318 C. -
URL:https://www.studentlibrary.ru/book/ISBN9785437200513.html. - Tekct
AIEKTPOHHBIM.

6. COopHHK 3aady IOTEOpPUHU TOpeHus : yueOHoe mocobwe / moa pea. B. B.
[Tomepanuesa. - Jlenunrpan : Jueproaromusaat, 1983. - 152 c.

7. OCHOBBI TCOPUHUH TPAKTUKU CKUTAHHS Ta3a B MAPOBBIX KOTJIAX : y4eOHOE
nocobue / B. B. Myp3akos. - 2-e u3n., gor. - Mocksa : Dueprusi, 1969. - 464 c. : ui. -
Tekcr : HemoCpPEACTBEHHBIM.


http://www.studentlibrary.ru/book/ISBN9785383011706.html

5.2. UndopmannoHHoe obecnieyeHne

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

Ne | HaumeHoBaHME 2JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpiika
n/m
1. | DnekrponHas Oubamoreunas cucrema «Jlab» http://e.lanbook.com
2. | DaekTpoHHO-OMOIMOTEYHAs cucTeMa «ibooks.ruy https://ibooks.ru/
5.2.2. llpodeccuonanpaple  0a3pl  nmaHHBIX /MHQOpMaMOHHO-CITpaBOYHBIC
CUCTCMBbI
HaumenoBanue
Ne
i poheCCHOHATBHBIX Anpec Pexxum nocrtyna
0a3 JaHHBIX
OdwunmanbHBIN CaiT
. HMI/IHI/ICTepCTBa HAYKH | L. avww.minobrnauki.qov.ru/ hrtl;[;)S://WWW.mlnobrnaukl.qov
BBICIIIETO 00pa30BaHuUs o
PO
OdunmanbHpIi calT
5 Muctepersa https://minenergo.gov.ru/opendata | https://minenergo.gov.ru/ope
. | DPHEpreTHKU
. ndata
Poccuiickoit
®Denepanun
Poccuiickas
3. | HarMoHaIbHAas http://nlr.ru/ http://nlr.ru/
O6ubaroTeka
Ennnoe okHO noctyna
4. | x oOpa3zoBaTeIbHBIM http://window.edu.ru/ http://window.edu.ru/
pecypcam
5. | KubepJlennnka https://cyberleninka.ru/ hitps://cyberleninka.ru/
6 Hayunas anektponHas
" | bubnmoreka http://elibrary.ru http://elibrary.ru
eLIBRARY.RU

5.2.3. JIunieH3MOHHOE W CBOOOAHO  pacmlpo

oOecrieueHne TUCIUILINHEI

CTpaHsiEeMOE  IPOrPAMMHOE

Ne HanmenoBanue PexBu3uThI
0 /;1 POrPaMMHOTO Omnucanne HOATBEPKAAIOIINX
olecnieyeHus JIOKYMEHTOB
3A0
Windows 7 n "CodrJlantaTpeiin"
1 ITpodeccuonanbHast OIb3OBATENLCRAT OTIEPAHONHAA Ne2011.25486 ot
(Starter) crcteMa 28.11.2011 Henck.
mpaBo. beccpouno
2 Kaspersky Endpoint AHTHBHPYCHOE IPOrPaMMHOE 3A0
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Security ams
OousHeca —

Crangaprusbiii Russian

o0ecrieueHne

"CodrJlaitnTpeiin"
Ne37/18 ot 26.02.2018
Hewucxki. mpaso. 1o

Edition. 50-99 Node 1 26.03.2019
year Educational
Renewal License
00O "Bam
Nudopmanmnonto- CnpaBo4yHO-TIpaBOBasi CUCTEMA, Koncynbrant"
3 IOWCKOBAsI CUCTEMA HCIIONb3yeMasi OyXrajirepaMu, Nel434/P1 ot
«Baiil KOHCYJIbTaHT» FOPUCTAaMHU U JIp. CIICHIMAIMCTaMU 01.09.2018 Hewuckn.
mpaso . beccpoyno
Office Professional ?AO . .
lus 2007 [TakeT nmporpaMMHBIX IIPOLYKTOB CodtJlaitnTpetin
4 P - . coJiepKaInii B cebe HeoOX0uMBbIE Ne225/10 ot 28.01.2010
Windous32 Russian
DiskKit MVL CD o(ucHBIE TPOTPaMMBI Hewucka. npaso.
beccpouno
6. MaTepHaJbHO-TEXHUYECKOE O0ecTeueHue T CIUIIMHbI
HaumenoBanue HaumenoBanue yueOHo
BUJIa y4eOHOM ayJIUTOpHUH, [lepeuenp He0OX0AUMOTO 00OPYIOBAHUS U
paboThI CHeUaIn3UPOBAaHHON TEXHUYECKHUX CPENICTB O0YUCHUS
JabopaTopun
Jlexuumn VYyeOnas aynutopus ans | CrneuuanusupoBaHHass — yuyeOHas — MeOelb,
IIPOBEICHUS 3aHATUI TEXHUYECKUE cpeacTBa o0yueHus,
nekuuoHHoro tuna J[-517 | cmyxamuenis IpeJICTaBlIeHUsT  y4eOHOM
UHpOpMaLIUU O0bIIOM ayIuTOpUH
(MyIbTUMENUHUHBI  TPOEKTOpP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), JEMOHCTPALIIOHHOE
o0opyioBaHue, yueOHO-HArJIsHBIE TOCOOMS
[Ipaktnyeckue |YueOHas ayautopus ans| CnenuanusupoBaHHas — ydyeOHas — meOenb,
3aHSTHS MIPOBEICHUS 3aHATUN| TEXHUYECKUE CpeacTna oOyueHus
CEMHHApPCKOI0 TUNa,| (MyJIbTUMEAMMHBIM  IMPOEKTOp, KOMIBIOTEP
IPYNIOBBIX W HMHAUBUAY-| (HOYTOYK), 3KpaH) U JIp.
QJIbHBIX KOHCYJIbTaIU,
TEKYIIETOo KOHTpOJIS |
IIPOMEXYTOUYHON aTTECTALUU
11514
CamocrosrenbHas |KOMIIBIOTEpHBIN Ki1acc ¢ Crnenmanu3upoBaHHas ydyeOHas meOenp Ha 30
pabora BbIx0A0M B HTEpHET B-600a| mocagounsix  mect, 30  KOMIBIOTEPOB,

TEXHUUYECKHE CPEICTBA OOyueHUs: (MyJIbTHMe-
JTUWHBIA  TIPOCKTOpP, KOMMBIOTEP (HOYTOYK),
JKpaH), BUJICOKAMEPHI, MPOrpaMMHOE
o0ecrnieueHue

YuranpHbIHA 3aJ10M0JINOTEKU

Crnenuanu3upoBaHHas Me0Oellb, KOMITbIOTEPHAs
TEXHHMKA C BO3MOXHOCTBIO BbIxoja B IHTepHeT
u obecrieuenuem gocrymna B QdUOC, skpan,
MYJIbTUMEAUNHBIN IPOEKTOP, TPOrPaMMHOE
obecrieueHue




7. Oco0eHHOCTH OpPraHu3aIuN 00Pa30BaATEIbLHOM 1eATEeJbHOCTH JIsl JIHUIL C
OrpaHN4Y€HHBIMHU BO3MOKHOCTAMU 3I0POBbS U MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) 1 MHBaNIMIBI UMEIOT
BO3MOKHOCTh OECIPENATCTBEHHO TEePEMENIAaThCs U3 OJHOr0 y4eOHO-1adopaTopHOro
KOpIlyca B JPYroi, MOAHITBCS HAa BCE JTaXH Y4eOHO-T1a00paTOPHBIX KOPITYyCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX T[OMEIICHUSX C Y4eTOM OCOOEHHOCTEH
NCUXO(U3NIECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBDSL.

Jia obyuenus ymun ¢ OB3 M MHBaIMa0B, UMEIONIMX HapyIIEHHUS OINOPHO-
JIBUTATEJILHOTO armapara, o0ecreueHbl yCIOBUsSl OECHPENSITCTBEHHOTO JOCTYIa BO
Bce yueOHble nmomenieHus. Miapopmaius o cnennaabHbIX YCIOBUAX, CO3TAHHBIX IS
oOyuatomuxcs ¢ OB3 u wuHBanIMIOB, pa3MelleHa Ha cailTe YHUBEpPCHUTETa
www//kgeu.ru. meercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOIIM aCCUCTEHTOM,
a TaKXe yCIIyT CypAONEePEBOTUMKOB U TU(PIOCYPIOTIEPEBOIUNKOB.

JIns amanranuu K BocupusaTuio auuaMu ¢ OB3 u nHBanuaamMu ¢ HapyIIeHHBIM
CIIyXOM CIpPAaBOYHOIO, Yy4eOHOro maTepuaja IO JIUCHUILIMHE O00ecCreunBaroTCs
CJIEIIOILUE YCIIOBUSA:

- U1l JIy4lIeW OpUEHTAlU B Ay IUTOPHUH, IPUMEHSIOTCS] CUTHAJIBI OTIOBEILCHHUSI
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» MUILIETCS HA JJOCKE);

- BHUMaHUE CJIa0OCTBIIIANIET0 O00yYarolmerocs MpHUBJIEKaeTcsd Megarorom
KECTOM (Ha IJIeUO0 KJIAJIETCs pyKa, OCYIIECTBISETCS HEPE3KOE MOXJIONbIBAaHUE);

- pazroBapuBasi ¢ OOydYaroIIMMCs, IE€JAaroruyeckuid pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKMMH THPEUIOKEHUSIMH, oOecreunBasi BO3MOXKHOCTb
YTEHUsI IO Ty0am.

KommneHncanuss 3aTpyAHEHM pPEYEBOrO M HWHTEUIEKTYaJbHOTO Pa3BUTHS
c1abOoCIbIIIANIMX 00yYarOUIUXCs TPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TUArpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3EHTAIUN C
TUIEPCChUIKAMU, KOMMEHTUPYIOUIMMU OTJI€IbHbIE KOMIIOHEHTHI U300paKEHUS;

- pEryJsipHOTO TNPUMEHEHHs] YIPaKHEHHH Ha Trpaduueckoe BbIICICHUE
CYILIECTBEHHBIX NPU3HAKOB IIPEIMETOB U SIBJICHU;

- obecriedyeHrs] BO3MOXKHOCTH JUIsi OOy4arollerocss IMOJIyYUTh aJpECHYIO
KOHCYJIBTAIIUIO 110 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

JUts aganranyy K BocupusaTHio tuuaMu ¢ OB3 u nHBanugaMu ¢ HapyeHUs MU
3peHus CIIPaBOYHOIO, y4eOHOoro, IPOCBETUTEIIBCKOTO Marepuana,
IPEeyCMOTPEHHOTO 00pa30BaTEIbHOW MPOrpaMMOil M0 BHIOPAaHHOMY HampaBJICHUIO
HOJIFOTOBKH, 00ECIICUNBAIOTCS CIEAYIOLINE YCIOBHUS:

- BeJleTcd ajanTtauus oUIMaIbHOrO caidta B ceTh MHTepHeT ¢ yueToM 0coObIxX
NOTPeOHOCTEN MHBAIMIOB 110 3pEHUI0, 00ECIEYMBACTCS HAJTMUKUE KPYIHOIIPU(PTOBOH
CIPaBOYHON MH(GOPMALIMK O PACIUCAHUHU YUEOHBIX 3aHITHI;

- IEJarOTUYECKU pabOTHUK, €ro coOeceAHUK (MpU HEOOXOJIMMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIIOTCA O00YUYalOIIUMCS, PU 3TOM KaK[IbIii
pa3 Ha3bIBAE€TCs TOT, K KOMY NeJAaroruyeckuii paboTHUK oOpaniaeTcs;

- IEUCTBUS, KECThl, MEPEeMEUICHHs MeJarornyeckoro paboTHHKA KOPOTKO M
SICHO KOMMEHTHPYIOTCS;

- meyaTHass WHpOpMAINMS TIPEAOCTaBsAeTCa KpymHbIM Impudtom (ot 18



http://www.kgeu.ru/

MYHKTOB), TOTAJIbHO 03BYUYHBAETCS;

- o0ecrieunBaeTCs HEOOXOIUMbIA YPOBEHb OCBEIIICHHOCTH TOMEIIECHUI;

- IPEIOCTABIIACTCS BO3MOXHOCTh HCIIOJIb30BATh KOMIIBIOTEPHI BO BpeMs
3aHITHI U MPaBO 3aMUCH 0OBSICHEHUH Ha TUKTO(OH (T10 KEJTaHUIO 00YJaIOIUXCs).

dopMa TpPOBENECHUS TEKyIIEH M NOPOMEKYTOUHOM aTrTecTauud  JJIs
oOyuatomuxcs ¢ OB3 u uHBaMMAOB OomnpenenseTcs: neaarorndeckuM paboOTHHUKOM B
COOTBETCTBUH C yueOHbIM IaHoM. [Ipu HeoOxommmoctu obyuaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX WUHAMBUAYAJIbHBIX NMCUXO(PU3HUUECKUX OCOOCHHOCTEN JlaeTcs
BO3MOKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTallMI0 YCTHO, MMChbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIBIOTEpE, B (pOpMe TECTUPOBAHUS U T.II., JTUOO MPEIOCTABISAETCS
JOTIOJTHUTENBHOE BpeMs 7Sl TIOJITOTOBKH OTBETA.

8. MeToauyeckue pexoMeHAAlMHU AJsl NpenojgaBarteseil Mo OpraHu3auuu
BOCIIMTATEJIbHOH PA0OTHI ¢ 00YYAKOIMMHUCH.

Meroanueckoe oOecrieueHre mporecca BOCIUTaHU 00yUaroIUXCsl BBICTYIAeT
OJIHUIM U3 OMNpeAesstonux (akTOpoB  BBICOKOIO KauecTBa OOpa3OBaHMUS.
[IpenonaBarens By3a, JIEMOHCTPHUPYS BBICOKMH Tpo(eccCHOHaNn3M, 3SPYIUIHUIO,
YETKYIO TPAKIAHCKYIO O3ULINIO, CAMOIUCIUIUIMHY, TBOPUECKHUM MOAXO0/I B PEUICHUN
npoecCHOHANBHBIX 3a7a4, B X0Jie 00pa30BaTeNIbHOTO IIpollecca CIIOCOOCTBYET
GhopMUPOBAHUIO TAPMOHUYHOU TUYHOCTH.

[Ipu peanuzanuu OUCHUIUIMHBI TpEenojaBaTellb MOXKET HCIO0JIb30BaTh
CJIEAYIOIIUE METObl BOCIUTATEILHON PaOOTHI:

- MeToAbl (GOpPMUPOBAHUS CO3HAHUS JUYHOCTH (Oecena, JUCIYT, BHYIICHHUE,
UHCTPYKTQX, KOHTPOJIb, OOBSCHEHHE, MpPUMEp, CaMOKOHTPOJb, pacckas, COBET,
yOexaeHue u ap.);

- METOJbl OpraHu3alUU ACATEIHHOCTH M (POPMUPOBAHUS OIBITA MOBEICHUS
(3amanue, OOIIECTBEHHOE MHEHHE, TIeAaroruueckoe TpeOoBaHUe, TOpYYCHHE,
npuy4YeHne, Co3JaHNe BOCTIUTHIBAIOIINX CUTYAIlNi, TPEHUHT, YIPOKHEHHE, U JP.);

- METOJIbI MOTHBAIIMU JIEATETLHOCTH U TOBeIeHUs (0J00pEHHUE, MOOUIPEHHE
COIIMAJIbHOM AaKTUBHOCTH, TNIOpUIIAHWE, CO3JaHUE CUTyalHuild ycrexa, CO3[aHue
CUTYAIIMH JIJIs1 SMOIIMOHATILHO-HPABCTBEHHBIX TIEPE)KUBAHUN, CODEBHOBAHUE U JIp. )

[Ipy peanuzanuu JUCHUIUIMHBL  MPENOAABATENb  JIOJDKEH  YUHUTHIBATh
CJICAYIOIINE HAMIPABJICHUSI BOCITUTATEIIHON JEATEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumanue:

- popMUpOBaHKE Yy OOYYAIOIIMXCS IIEJIOCTHOTO MHMPOBO33PEHUS, POCCUMCKOM
UJCHTUYHOCTH, YBOKEHUS K CBOCH ceMbe, 0OIIIECTBY, TOCYaPCTBY, IPUHATHIM B CEMbE 1
00I1IeCTBE TyXOBHO-HPABCTBEHHBIM W COLIMOKYJILTYPHBIM [ICHHOCTSIM, K HAIIMOHAIBHOMY,
KyJIbTYypHOMY U HCTOPUYECKOMY Haclienio, (OPMUPOBAHUE CTPEMJICHHS K €ro
COXPaHEHHIO U PA3BUTHIO;

- popmupoBaHKe y 00yUarONIUXCS aKTUBHOW TPaXKIAHCKOHW MO3MIIMH, OCHOBAHHOMN
Ha TPAJUIMOHHBIX KYJIbTYpPHBIX, JYXOBHBIX U HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIO
oOImIecTBa, Mjisi TOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BHIBATH CBOH
KOHCTUTYIIMOHHBIE TIPaBa U 00s3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYPhl O0YUAIOIINXCS, PACITUPEHUE
KOHCTPYKTUBHOI'O y4acTUsi B TPUHATHHU PEIICHUM, 3aTparuBarollluX WX MpaBa H



MHTEPECHI, B TOM YHCIIe B PA3IMYHbIX (POpMaX caMOOpraHU3AlMK, CAMOYINPABIICHUS,
00IIIECTBEHHO-3HAUYNMOM JIEITCILHOCTH;

- popMHUpOBaHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX yCTaHOBOK
JUYHOCTH, MO3BOJIAIOIIMX  MPOTHUBOCTOSITH  AKCTPEMU3MY, KceHopoouu,
JUCKPUMUHALIMM [0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HaIMOHAIbHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEKKOH(PECCHOHAIBHONW HETEPIUMOCTH, APYyTUM
HETATUBHBIM COLIMAIBHBIM SIBIICHUSIM.

LlyxoeHo-npascmeennoe ocnumanue:

- BOCIIMTAHHE YYBCTBA JOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIIMBOCTH,
YBAKECHUS K POAUTENSAM, YUUTEISIM, JIFOASAM CTAPIIErO MOKOJICHHUS;

- opMUpOBaHUE TPUHIMUIIOB KOJJIEKTMBM3MAa M  COJIMJIAPHOCTH, JyXa
MUJIOCEpJUSl U COCTpaJaHusi, MPUBBIUKK 3a00TUTHCS O JIOJSAX, HAXOISAIIMXCS B
TPYAHOM KU3HEHHOMN CUTYaLUU;

- bopMUPOBaAHUE COJIUJIAPHOCTU M YYBCTBA COLMAIIBHOW OTBETCTBEHHOCTH IO
OTHOILICHUIO K JIIOJSIM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbsI, MPEOAOJICHHUE
MICUXOJIOTUYECKUX OaphbepoB IO OTHOLICHWIO K JIIOASIM C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU;

- )OpMUPOBAHKE HMOILMOHAIBHO HACHIIICHHOTO W JYXOBHO BO3BBIIIEHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUS TNepeaaBaTh APYTUM CBOM ACTETHUUECKUMA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- popmMupoBaHuE yBaXKEHUSI K KYJIbTYPHBIM LIEHHOCTSM POJHOTO ropojia, Kpasd,
CTpaHBI;

- IOBBIILICHUE TO3HABATEIbHOM aKTUBHOCTH O00YyYaIOIIUXCA.

Hayuno-obpazosamenvroe éocnumanue:

- popmupoBanue y 00ydaromuxcss HAyYHOTO MHUPOBO33PEHHS;

- popmupoBaHue yMeHUs IOTy4aTh 3HAHUS;

- popMupoBaHuEe HABBIKOB aHajIM3a M CHHTE3a WH(OpPMAINUH, B TOM YHCIE B
npodeccuoHanbHON 001acTH.
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OueHouHble MaTepuanbl MO JUCHUIUIMHE Teopusi TOpEeHUsl TOILIUB,
NpeAHa3HA4YeHbl I OILICHUBAHUS PE3YJbTaTOB OOy4YeHHUS Ha COOTBETCTBHUE
VHJIMKATOPAM JOCTUKEHUS KOMIICTCHIIUMN.

OrneHnBaHWe pe3yJabTaTOB OOYYCHHS IO IUCIUILIMHE OCYIIECTBISCTCS B
paMkax Tekyiero koutposs (TK) u nmpoMexxyTodHOU aTTecTaluu, TPOBOJIUMBIX IO
oabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi kKapra
Cemectp 5

PeliTuHrOBBIE TOKA3aTEIN

Haumenosanue pasnena

DopMBI U BUJ
KOHTPOJIA
| Tekyuit KOHTPOJIb
JloTIoTHUTE TbHBIE
6amnsl k TK1
Il Texymmii KOHTPOJIb
JloTioTHUTE TBHBIE
oamiel k TK2
Il Texymuii KOHTPOIH
JloToTHUTE TbHBIE
oamiel k TK3
Uroro
[TpomexyTounas
aTTecTanus

Paznen 1. «JHepreruyeckoe TK1
TONJIMBO, MAaTEPUAIbLHBIH 15 | 0-15 15- 15-30
0ajiaHc npouecca ropeHus 30

TOILIMBA»

[Tpaktrueckoe 3amanue Nel

[Ipaktuueckoe 3ananue No2

[Tpaktrueckoe 3ananue Ne3

[Tpakruueckoe 3ananue Ned

IIpakTrueckoe 3amanne Ne5

BAIWINIDNIDNIDN

IIpakTnueckoe 3aganue Ne6
Pa3nen 2. «O61mme BONpochl TK?2
TEOPUHU TOPEeHHs»

[EY
a1

0-15

[TpakTuaeckoe 3aganne Ne/

[MpakTuueckoe 3aganue Ne8

IIpakTnueckoe 3aganue Ne9

[Tpaktrueckoe 3amanne Nel(Q

[Ipaktuueckoe 3amanue Nell

[Tpaktrueckoe 3amanne Nol2

IIpakTnueckoe 3aganue Nel3

[Tpaktrueckoe 3ananue Nel4

[Ipaktrueckoe 3ananue Nel5

Rl AN R R Rk -

IIpakTnueckoe 3aganue Nel6
Paznen 3. «Cxkuranue TK3
razo00pa3HbIX, KMIKHX, 15-

15-30
TBePAbIX H KOMOMHUPOBAHHBIX 30

TOILINB»

[TpakTnyeckoe 3amanue Nel7 3

[MpakTuueckoe 3aganue Nel8 4




[Ipaktrueckoe 3amanue Nel9

[TpakTuaeckoe 3aganue Ne2( 4
IIpome:xxyTouHasi aTTecTalUA oM 0-45
(3auer, 3x3amen, KII, KP)

3ajaHue IpoMexyTOIHOU 0-15
aTTeCTaluu

B nucemenHoii hopme 1o 0-30

omieram

2. Ol_leHO‘IHLIe MaTepuajibl TCKYIICT0 KOHTPOJIA U IIPOMEKYT OYHOM aTTeCT alln

IlIxana OIOCHKH PC3YJIbTATOB O6y‘{eHI/ISI 11O AU CHUIIJINHC.

YpoBeHb c(hOpMHUPOBAHHOCTH
HHJIWKaTOopa KOMIICTCHIIMH
. . Hwnxe .
Bricokuii Cpennuit Huzkuii
3araHu- CpeaHero
Kon Kon POBaHHBIE |61 85 510 100| oT 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | MHIUKATopa pe3yabTaThl
TEHIMH | KOMIIETEHIIMU | OOyYEHHUS 11O IlIxana oneHnBaHUs
UCLHUIIJINHE HEYO0B-
AucIL YIIOBJIET- YA
OTJINYHO XOPOILIO JIETBOPU-
BOPHUTEIBHO
TEJIBHO
3a4YTCHO HC 3a4TCHO
3HATh.
3HaeT 3HaeT 3HaeT HE  3HaeT
OCHOBHBIE OCHOBHBIE OCHOBHBIC OCHOBHBIC
¢dusuKo- ¢dusuKo- ¢uznko- ¢uznko-
XAMHUYECKHE | XMMHUYECKHE | XHMUYECKHUE | XHUMHYECKH
OCHOBHbIE (DU3HKO-
3aKOHOMEPH | 3aKOHOMEpH | 3aKOHOMEpH | €
XHUMHYECKHE
OCTH OCTH oCTH 3aKOHOMEpPH
3aKOHOMEPHOCTH
TOpEeHUS TOpEeHUS TOpEeHUS OCTH
TOPEHUSI TOIUIHB
TOTLTHB B | TOILTHB, TOTLTHB, TOpeHHUsI
HIOJTHOM JOITyCKaeT JOITyCKaeT TOTUTHB
o0Beme HE3HAUUTeNb | rpyObIe
HBIC OIIMOKH | OIIMOKHU
YMETh:
ymeeT ymeeT yMeeT HE  yMmeeT
NPUMEHSTD NPUMEHSATh | MPUMEHATh | IPHUMCHSTD
OCHOBHbBIE OCHOBHBIE OCHOBHBIE OCHOBHBIC
NPUMEHSTD 3aBHCHMOCT | 3aBUCHMOCT | 3aBHCHMOCT | 3aBHCHMOCT
OIIK-3 | OrnK-3.4 OCHOBHBIE " UL | | st | s | o JUTSt
3aBHCHMOCTH JUTS pacuera pacuera pacuera pacuera
pacyera rapaMeTpoB | mapaMeTpoB | MapaMeTpoB | IapaMeTpoB
napaMmeTpoB nporecca nporecca nporecca nporecca
npoliecca rOpeHust | TOpeHusi, He | TOpeHus, TOpPEHHSI, TOpEHHUSI
JIOIyCKaeT JIOIyCKaeT JOIyCKaeT
omuboK HE3HAYUTENb | TpyObIe
HBIC OIIMOKU | OIIMOKHU
BJIAJIETD:
BJIajieeT BJIajieeT BIIajieeT HEe BIaJIeeT
METOAMKAMH | METOIUKAaMH | METOAMKAMH | METOJHKAM
pacyera pacyera pacuera U pacuera
METOANKAMHU MPOLIECCOB MPOLIECCOB MPOLIECCOB TIPOLIECCOB
pacdera npoLecCcoB | CXKUraHUs COKUTaHUSI COKHTaHUsI COKHTaHUsI
COKUTaHUsI PasIMYHBIX | PA3IUYHBIX | PA3JMYHBIX | Pa3MYHBIX
pas3IMYHBIX TOIUIWB | TOIUTHB, HE | TOIUIMB, TOILIHB, TOTLTHB
JIOIyCKaeT JIOIyCKaeT JOIyCKaeT
omubdoK HE3HAYUTENb | TpyObIe
HBIC OIIMOKU | OIIMOKHU




O1ieHKa «OTJIUYHOY» 8bICHABIAENICS 30 8bINOJHEHUE NPAKMUYECKUX pabom 6
cemecmpe; 21y00Koe NOHUMAHUE NPOYECCa CHCUSAHUS MONIUG,  NOJHble U
cooepoicamenvtble OmMEemvl Ha 80NPOCLL Ouiema (meopemuyeckoe 3a0anue);

O1eHKa «XOpPOII0Y» BBICTABIISCTCS 32 BBIMOTHEHUE NPAKMUUECKUX pabom 8
cemecmpe; NOHUMAHUE NOPAOKA NPOYECCA CHCUSAHUSL MONIUS,  Omeemvl Ha
80NPOCHL bunema (meopemuieckoe 3a0anue),;

OneHka  «yAOBJIETBOPHTEJBHO»  BBICTABIIICTCS 33  BBHINOJIHCHHC
NPAKmMu4eckux pabom 6 cemecmpe u MeCMOBbIX 3a0AHUL, OMEeNnbl HA BONPOCHL
ounema (meopemuueckoe 3a0anue);

OreHKa «HEY/JAOBJIETBOPUTEIbHO» BBICTABISCTCA 3a Cilab0oe W HEIMOJHOE
BEITIOJTHCHUE NPAKMULecKux pabom 6 cemecmpe.

3. IlepeueHb O1LIEHOYHBIX CPEICTB

Kpatkas xapakTepucTuka OIEHOYHBIX CPEICTB, UCIOJIB3YEMBIX MPU TEKYIIEM
KOHTpOJIE YCIEBAEMOCTH U TMPOMEXKYTOUHOM aTTecTallud O0O0yd4aromerocs Io
JTVCLUIINHE:

HaunmenoBaunue Onucanue
OLIEHOYHOT'O Kparkas xapakTepucTuKa OIEHOYHOTO CPEICTBa OLICHOYHOT' O
CpeJlicTBa cpencTBa

Cpe,I[CTBO OLCHKM YMCHUSA HPUMCHATH ITOJYUYCHHBIC
TCOPCTUYCCKHUEC 3HAHUA B HpaKTquCKOﬁ CUTyalnH.
3aﬂaHI/Ie HaIIpaBJICHO Ha OLICHHWBAHHC KOMHGTGHL{I/Iﬁ 110
AUCHUIUIMHE, COACPKUT UYCTKYIO HHCTPYKIUIO II10
BBIITOJHCHHUIO UJIN AJITOPUTM HeﬁCTBHP’I

Kommnekt 3amay u
3aJaHuN

IIpakTnueckoe
3amanue (I13)

4. IlepeyeHb KOHTPOJBHBIX 3aJaHMd WJIM MHBbIE MaTepUHAaJIbl,
HeoOXoaMMbIe ISl OLEHKU 3HAHUI, YMEHHIl M HABBIKOB, XapaKTepPHU3YHIINX
3Tanbl (OPMUPOBAHUA KOMIIETEHIMI B IIpoecce 0CBOCHNS JUCHUILIUHbBI

s rekymero kourpoas TKI1:

IIpoBepsiemasi  kommnereHiusa:  OIIK-3.4  Pemaer  cranmapTHblE  3ajlauu
po¢heCCUOHATIBHON JIEATEIbBHOCTH C MPUMEHEHWEM 3HAHUM €CTECTBEHHBIX HAYK

[TpakTraeckoe 3ansTue Nel. PacueT TemnoTsl cropaHus TOIIIIUB

OnpenenuTh TEIJIOTY CrOpPaHMs I'a30BOI0 TOIUIMBA, MMEIOIIETO CIICAYIOIINI
xumuyecknii coctaB: CH4=94%: C,He=2%; C3sHs=0,4%; C,sH10=0,3%; CsH1,=0,5%:;
C0,=0,8%; N,=2%.

[TpakTueckoe 3ansitue No2. OnpeneneHue pacxo/ia Bo3ayxa




OnpenennTs TeOpeTHYEeCKM HeoOXOAMMBI 00beM Bosayxa VO, o0bem
TpEXaTOMHBIX Ta3oBVgro2 , a30taV\y; W BOISHBIX napOBVOHgo, €CJIM HU3BECTHO.

CP=54,7 %; HP=3,3 %; NP=0,8 %; OP=4,8 %; SP;=0,8 %,Wr=8 %.

[TpakTrueckoe 3austue No3. OnpezeneHue coctaBa 1 00beMOB IPOAYKTOB CTOPAHHUS

Onpenenuts 00beM MPOAYKTOB IMOJHOTO CrOpaHUsS Ha BBIXOJE U3 TOIKH, a
TaK)K€ TEOPETUYECKHH W JCUCTBUTENBHBIA OOBEMBI BO3AyXa, HEOOXOIUMBIC IS
cropanus 1 m® mpupoaroro raza CTaBponoOILCKOr0 MeCTOpokaeHus coctasa; CO,=
0,2%, CH4=98,2%, C;Hs= 0,4%, CsHs= 0,1%, CsH10= 0,1% ,N»= 1,0%, 0,,=1,2.

HpaKTI/I‘{eCKOG 3aHgaTe Ned. PacueT sHTAIBIUH IMPOAYKTOB CTOPAaHHA TOILNIMBA

OnpenenuTe SHTANBIAI MPOJYKTOB TMOJHOTO CrOpPaHUs, €CIIM HW3BECTHO:
Vro2=1,03 M¥xkr, VO, =4,43 M¥/kr, VO20=1,03 M%/kr,V°=5,61 m%/xr, kosdduument
n30bITKA BO3yXa 0, paBeH 1,3, mpu temneparype 1000 °C sHTanbIUS yraeKucIoTh
2202 kJx/M3, oHramemua aszora  1394x/Ix/MS, SHTanbNMS BOISHBIX IApOB
1725k x/M3, 1,= 231 kJx/xr,1%=8056 KJ[X/KT.

[Ipaktuueckoe 3ansitue No5. BpilmonHeHHE pacdyeToB MO YPAaBHEHHUIO IOJHOTO
TOPEHHUS

[Ipn cxxuranuy TBEPAOTO W JKHJIKOTO TOIUIMBA OOpa3yloTCs CleayloIne
0GbEMBI IIPOLYKTOB CTOPAHHSI, M /KT

JUIS TpEXaToOMHBIX Ta30oB:  Vro = 0,01866 (CP +0,375SP); (1.6)

JUIS a30Ta; VO\ =0,79V0 + 0,008NP; (1.7)

JUTS TTApOB BOJIBI:

V%o = 0,111HP + 0,0124WP + 0,0161V° + 1,24Gy, (1.8)

rae G¢ - pacxon napa Ha pacneil 1 Kr Ma3yTa, KI/KT.

OO0beM IBIMOBBIX Ta30B (MPOAYKTOB CTOPAHUS)

VO = Vro + VO + Voo (1.9)
[Ipyn cxuraHuy CiaHIeB O0OBEM TPEXaTOMHBIX Ta30B 3a CYET KapOOHATHOU
YTJIEKUCIIOTBI COCTAaBUT
VRrok = VRo + 0,509(CO2)«/100, (1.10)
rae  (CO2)k - IByOKHCH yriiepoja B kapOoHartax, %.
Toraa mosHbIN 00BeM Ta30B npu o = 1
VO« = VO + 0,509(CO2)«/100, (1.11)
rae VO, onpenensercs o (2.9).
TIpyu CXUraHUH IPHPOIHOTO raza 00beM IPOAYKTOB CrOPAHHs, Mo/MS:
VO = 0,79V + 0,01N; (1.12)



Vro = 0,01(EmMCmHn + CO2 + CO + H2S); (1.13)
V%0 = 0,01(20,5nCmHn + H2S + Hp + 0,124d- + 0,0161V0).

rac dr - BJIAarocoacpKaHuc ra3006pa3H0r0 TOILIMBA, KOTOPOC B 3aBUCHMOCTH OT

TEMIIepaTypbl ra3a IPUHUMAET 3HAYCHHUS:
t, °C 0 10 20

dr, /™3 50 10,1 194
JleliCTBHTEIbHBIE OOBEMBI BO3QyXa M MPOAYKTOB CrOPAaHHS, MS/KT, IpH
koa(huienTe U30bITKA BO3AyXa O

Ve= aVo; (1.14)
Vho = V%o + 0,0161(a - 1)V (1.15)
Ve= Vo +1,0161(a - 1)V, (1.16)

Macca IIPOAYKTOB CropaHusi, KF/KF, IIpru CXKXHUIaHUU TBEPAOro M KHUAKOI'O
TOIIJIMBA

Gr = 1- 4P/100 +1,3060.V°. (1.17)
[1710THOCTH TPOAYKTOB CrOopaHusi MPH COKUTAaHUU Ta3000pa3HOTO TOILIUBA,
KT/M°:
p®ran = 0,01[1,96C02 + 1,52H,S + 1,25N5 + 1,430, + 1,25CO + 0,0899H, +
+ ¥ (0,536m + 0,045n)CmHn]; (1.18)
Gr= p°ront dr <103+ 1,306 VO, (1.19)
OObeMHBIE JTOJIM TPEXaTOMHBIX r'a30B, BOJASHOTO Mapa U Oe3pa3MepHas KOH-
LICHTpAIX 30J1bI B IPOAYKTaX CropaHusi:

Rro = VRo/Vr; (1.20)
Ruo = VHo!/Vr; (1.21)
Wz = ApayH/(Grloo), (122)
rge  a@ym - JOJNA 301l YHOCHMOW MpOAYKTamu cropanus. Jlis TBepaoro

n1aKoyaaneHus ayy = 0,95.
OGbEM HPOIYKTOB CTOPAHMUS IPH PELUPKYIISILIAA Ta30B, M /KT,
Vrpu = Vr+ Vror6, (1.23)
rae Vrorg - 00bEM MPOAYKTOB CrOpaHUsS B CEYSHHUHM 3a MECTOM OTOOpa; I - JI0Js

OTOMpaeMBbIX Ta30B Ha PELUPKYJIISLHUIO.
M30bITKH BO3/yXa B ra30BOM TPAKTE MPU M3BECTHOM 3HAUYEHMM HU30bITKA HA

BBIXOJC U3 TOIIKH Oly COCTABJIAIOT! B 00bEME TONKH B 30HE TrOpeJIOK Orop = Or—

- Aoir; B ra3oxojie 3a TONKOW oj = or +XAai, rae Adr, Acj - IPUCOCHI BO3ayXa B
TOTIKE ¥ B TIOBEPXHOCTSX 3a TOMKOW. OTHOCUTENBbHBIN HU30BITOK TOPSYETO BO3yXa B
TOpEJIKE MPU CHKUTAHWU TBEPJOTO TOILUIMBA COCTABIISCT

Brop = Orop~ ACUm,
rae Aoy - IPUCOCHI BO3yXa B MBUICIPUTOTOBUTEIBHON YCTAaHOBKE.



[lepexon x 00beMy raza Mpu HOPMAJbHBIX YCIOBHUSX Vg MPOU3BOAMUTCA IO
dbopmyie
Vu = VpTul Tpy,
rae V, p, T - cCOOTBEeTCTBEHHO 00bEM, JIaBJICHHUE U TeMIlepaTypa MpH 3aJaHHbBIX
(pabounx) ycnoBusix; ITu, pu — Temnepatrypa 273 K.

[Ipaktuueckoe 3anstre Ne6. BrimogHeHue pacueToB MO YPaBHEHUIO HEMOJHOIO
TOpEHUs

TBepaoe HaTypaabHOE TOILTUBO COAEpKAIIKE YTIepo, BIary, 30y U 00JbIIoe
KOJIMYECTBO PA3JIMUHBIX YTIIEBOJOPOIHBIX COCIMHEHUH, TIPU MONAJaHUH B TOTIOYHYIO
KaMepy W HarpeBaHWM BBIICISET B OKPYKAMOIIMK 00BEM BIary u Jjerydue. B
pe3yibTaTe BBIACIECHUS 3THX COCTABISIOIIMX OCTA€TCS TBEPABIM OCAaTOK — KOKC,
coJiep Kallliii yraepo U 30i1y. Beinenenue u ropeHue JeTyunx OKa3bIBaeT OOJIBIIOE
BIIUSIHUE HA TMPOTEKAaHWE TOPEHUs] TBEPAOTO TOIUIMBA, OMPENEss YCJIOBUS IS
BOCIUJIJAMEHEHUSI U BBITOPAHUSI KOKCOBOTO ocTarka. OJHAKO BBITOPAHHUE JIETYUYHUX —
9TO OBICTPOTEKYIIUH MPOIIECC, U MOKHO CUUTATh, YTO BHITOPAHUE JIETYUYUX 3aHUMACT
He Oosee 10% oOmiero BpeMeHu BBITOpaHUs 4acTullbl. TakuM 00pa3oM, BHITOpAHUS
coJiepKallero B Kokce yriepoja 3anumaeT 90% o01mero BpeMeHH BBITOpaHUS
YaCTHUILBI TBEPJIOrO TOILIMBA. 30J1a KOKCOBOTO OCTaTKa HE OKAa3bIBAET CYLIECTBEHHOTO
BIIUSIHUS Ha BBITOPAHUE YTJepojia KOKCOBOTO ocTarka. (3a MCKIIOYEHHUEM TOpEHUs
MHOTO30JIbHBIX TOILIMB) ByneM cumTarh, 9TO MPH BBICOKOTEMIIEPATYPHOM TOPEHUU
yIJIEPO/Ia UMEET MECTO MPOTECKAHHWE CIIECIYIOIIUX HUTOTOBBIX PEAKIIMN HA BHEIIHEU
MOBEPXHOCTH KyCKa U Ha MOBEepxXHOCTH mop. [Ipu cyxoit razuduxanuu (OTCyTCTBHUE
napos H20)

C+02=C0O2 +ql

2C+02=2C0O +¢2

C+C02=2CO+q3

[Tpu moxpoii razudukanuu (oxucienue 3a uer H20)

3’.C+H20=CO +H2 +q¢3’

3”.C+2H20 =CO2 +2H2 + q3”

3”.C+2H2=CH4 +q3”

B ycnoBusix BcrpeuHoit maud@y3uu MpPOAYKTOB HEMOITHOTO TOPEHUS OT
MOBEPXHOCTH YTIEPOJa B MOTOK OKUCIHTENA, MUDPYHIUPYIOMIETO HA BCTpEUy M3
o0beMa MeXIy HHUMH HEHu30€KHO B3aUMOJACHCTBME B ONM3U  YIJIEpOAHOU
MOBEPXHOCTH COTJIACHO PEAKLIUSM:

[Ipu cyxoii razudukanmnu

4.2C0O + 02 =2C02 +q4

[Ipu mokpoi razudukanuu

4. 2H2 + 02 =2H20 + g4’

4.”CH4 +202 = CO2 +2H20 +qg4”

4.°7CO+H20=C0O2+H2 +g4”

Jas tekymero koutpoas TK2:



[IpoBepsiemass  komnerenuusi:  OIIK-3.4  Pemaer  cranmapTHble — 3a7ayu
poeCCHOHATEHOM AESITEIIPHOCTH C TPUMEHEHHUEM 3HAHUN €CTECTBEHHBIX HAYK

[Ipaktnueckoe 3aganue Ne/. Pacuer TemmepaTypHbIX MPEAEIIOB PACIPOCTPAHECHHUS
IIJIJAMEHH

Hwxuuit (BepxHUii) KOHIIEHTPAIIMOHHBIN MpeJiesl pacpoCTpaHEeHUs TIJIaMEHHU -
MUHHMaJbHas (MaKCHUMajlbHasl) KOHIIEHTpAIUsS TOPIOYEro B OKUCIHUTENE, CIOCOOHAs
BOCIUIAMEHUTHCSI OT  BBICOKOPHEPTETHYECKOTO HCTOYHUKA C  IOCIEIYIOINIUM
pacupocTpaHEHUEM FOPEHUS Ha BCIO CMECh.

HwxHuil KOHUEHTPAIMOHHBIM TMpenesl BOCIUIAMEHEHHUS OMNPEACNSIOT IO
peIeNbHOM TEIIOTE CrOpPaHus. Y CTaHOBIEHO, 4To 1 M® pa3sIMYHBIX ra30BO3IYIIHEIX
cmecert Ha HKIIB BbInensier npu ropeHuu MOCTOSHHOE CPEAHEE KOJIMYECTBO TEIlIa -
1830 k/I>x, Ha3pIBaeMOE NPEAEIBbHON TEIIOTON ropenus. Cie10BaTeNbHO,

Oy -100
[PI[ B QI[ ’
€CIIM TIPUHATH cpeanee 3Hadenne Qmp paBubM 1830 x/Ix/M3, TO Gyner paBHO
_ 1830-100
"o,

rae QH - HuM3mas TemioTa cropaHus roprodero BemectBa, k/x/m 3 . Hwkauit u
BepxHUil KIIB mMoryT ObITh onpeziesniensl o annpoKkcUMauoHHoN ¢popmyre () an + b
= 100 jJH B, (2.2) roe n - crexuomeTrpruueckuii kKo3(pPUIMEHT NpU KUCIOPOJE B
YpPAaBHEHUU XMMHUYECKOW pEeakluu; a U b - SMIUPUYECKHE KOHCTAHTHI, 3HAUCHUS
KOTOPBIX NMPUBEJIEHBI B Ta0JI.

KoHueHTpauHoHHEIE NPeIebl Inauenns koodipHIHENTOR
BOCTLTAMEHEHHA
a b
Hizxnnii 2,684 4,679
Bepxuuii
n=75 1,550 0,560
n=735 0,768 6,354

KOHHGHTpaL[I/IOHHBIe npeaciibl BOCINIAMCHCHUA ITAPOB JKUAKHWX M TBEPJAbIX BCIICCTB
MOT'YT OBITH pacCUuTaHbl, €CJIN U3BCCTHLI TCMIICPATYPHBIC IIPEACIILI

o 100
R an+ b’ (2.3)
rI€ pu@) - MAaBJICHHE HACBHIIICHHOrO TMapa BellecTBA MpU  TeMIeparype,

COOTBETCTBYIOIIEH HWXHEMY (BepxHeMy) Inpeneny BociuiameHeHus, [la; p0 -
JaBlicHHE oKpyskaromied cpesanl, [la. J[aBieHue HACHIIIEHHOTO Mapa MOXET OBITh
OTIPEAEIICHO M0 yPaBHEHNIO AHTYyaHa.

[Ipaktrueckoe 3amanue Ne8. Pacuer Temmneparyp BCHBIIIKN M BOCTIAMEHECHHUS



HwxHuil (BepxHU) TeMIIEpaTypHBIM TMpenesa BOCIUIAMEHEHHS - TemIeparypa
KAJKOCTH, TNPU KOTOPOM KOHLIEHTPALMS HACBIIECHHBIX I1APOB paBHA HUXHEMY
(BepXHEMY) KOHLUEHTPAILMOHHOMY IIPEeNy pacnpocTpaHeHus riaMeHu. CyliecTByer
HECKOJIBKO TOJIyDMIIMPUYECKHMX METOJOB pacdeTa TEMIIEPATypHBIX IIPEIEIIOB
pacIpOCTpaHEHUsl IUIAMEHHM, OJHAKO OHHM MaJIO OTIMYAKTCA Ipyr OT Apyra Io
TOYHOCTH.

Temnepatypubie npenensl BocruiameHenust (TIIB) »uakocTeil paccUMTHIBAIOT IO
TEMIEPATYpe KUIIEHUS

Lys) :kI]{H[I -,
rae tym) - HIWKHAWA (BEpXHMI) TEeMIEpaTypHBIM MpeAesl BOCIUIAMEHEHUS; txum -
temneparypa kumenus, 0C; k, | - KOHCTaHTBI UIS ONPEACICHHBIX TIPYIII

(rOMOJIOTHUECKUX PSAOB) KUJIKOCTEH.
TemnepaTypHbie Mpeesbl BOCIUIAMEHEHUSI MOTYT OBITh OMPEEICHBI 110 U3BECTHBIM
3HAYEHUSIM KOHIIEHTPALlMOHHBIX MPEIEIIOB

P _ mlll'ii:'jpir
HIB) — 100 2
rae Pum) - JaBieHHE HACBHIILIEHHOIO Iapa, COOTBETCTBYIOIIEE HUKHEMY (BEPXHEMY)
KOHLIEHTPAllMOHHOMY TIpeleNly BOCIUIAMEHEHHUS;, @@y - HIWKHUA (BEpXHUIN)

KOHLIEHTPAllMOHHBIA Mpenen BocruiameHenus; Po - armocdepnoe nasnenue. U3
ypaBHEHUsI AHTyaHa OIpeAeIIIeM TEMIIEpaTypy BELIECTBA, IPU KOTOPOU IOCTUTAETCS
JJAaHHOE JIaBJICHWE. JTa TemIieparypa OyJeT SBISATHCS COOTBETCTBEHHO HIDKHUM
(BEpXHUM) MIPENEIOM BOCIIAMEHEHHSI.

[IpakTrueckoe 3aJlaHue Ne9. Pacuer CTaHIapTHOU TeMIIEpaTypbl
CaMOBOCILIAMEHEHHSI

1. Onpenenuts TeMnepaTypHble MpPeaeibl BOCINIAMEHEHNST B TOMOJIOTUYECKOM Py
KUPHBIX YTIEBOAOPOJOB: OyTaH, NMEHTaH, T€KCaH, OKTaH, TEMIIEpaTyphbl KUIICHUS
KOTOPBIX COOTBETCTBEHHO paBHBI 273,5, 309, 341,7, 398,7 K. IlocTtpouts rpaduk
m3MeHeHus TIIB oT monoxeHus roprodero B roMOJIOTHYECKOM Py .

2. CpaBHHUTH TeMIIEpaTypHble MpeAesbl BOCIJIAMEHEHUS n-OyTHIIOBBIX 3(UPOB
MypaBbMHOW M YKCYCHOW KHCJIOT. Ha OCHOBaHMM NOJy4EHHBIX NAHHBIX CHENIATh
BBIBOJl OT HX CPAaBHUTEIBHOM IIOKApHOM OMacHOCTH. Temmeparypa KUIICHHUS
oytundopmuara pasHa 379,8 K, a Oytunanerara 399 K.

3. Omnpenenutb TeMIepaTypHbIE Npeleibl BOCIUIAMEHEHUsI OyTHiI- OeH30ja Mo €ro
KOHILICHTPAIMOHHBIM  MpeaesiaM.  3HA4eHUs  IOCIEAHUX  pPacCUuTarh 110
anmpOKCUMAITMOHHON (hopmyIie.

4. I1lo KOHUEHTPALMOHHBIM IPEJENIaM BOCIUIAMEHEHUS, 3HAYEHUS KOTOPBIX CIEAYET
YCTAaHOBUTh IO AaNMpPOKCUMAIIMOHHON (QopMmyJie, ONpEAeIUTh TeMIEpaTypHbIe
Ipenesibl BOCIUIAMEHEHMS aleTOHa M MeTUATWIKeToHa. [lo pesynpTaTtam pacuera
CZIeJIaTh BBIBOJ O CPABHUTEIBHOM MMOXKAPHOW OMACHOCTH 3TUX BEIIECTB.

[Ipaktruueckoe 3aganue NelO. PacueT Temneparypbl TOpeHUs



TemMmneparypa ropeHus - Temneparypa OpoayKTOB TOPEHUS B 30HE XUMUYECKOM
peakuuu. ITO MaKCUMaJllbHasl TEMIIepaTypa 30HbI IUNIAMEHH. Temneparypa ropeHus u
OIpEENSIETCS U3 YPaBHEHMS TEIIOBOTO OajlaHca:

QJI :ZCI'H,':\.‘i.FI[I'[I_J _?—:l}-

[Tpu sToM aguabatuyeckas TemrepaTypa ropeHus
. 0

}rj = }rl' + -..,—H .
C2CVa
a ICMCTBUTEIIbHAS TEMIIEpATypa TOPEHUS

;rl‘_ — T:;"' QI[I'_, i
Z {Tr,'lli- m
]

rae Tr* u Tr - COOTBETCTBEHHO aauabdaTHYecKas U JEUCTBUTENbHAS TEMIIEPATyphI
ropenus; TO - HavanpHas TeMiepaTypa; Viri - 00beM 1-ro npoAykTa ropenus; Qg -
HU3IIas TEIUIoTa TOpeHMs BewecTsa; Qpr - TEIIoTa, NOWIEANIas Ha Harpes

poyKToB ropeHust; Cyi — TEIJIOEMKOCTh i-TO MPOIYKTa TOPEHUS MPHU MOCTOSHHOM
o0BeME.

Jast Tekymero kourpoJs TK3:
[IpoBepsiemas  kommereHums:  OIIK-3.4  Pemaer  cranmaptHele  3a1a4yu
PO EeCCUOHATIBHOM ESITENIbHOCTU C MPUMEHEHUEM 3HAHUN €CTECTBEHHBIX HAYK

[Ipaktuueckoe 3anarue Nel/. PacdyeT OCHOBHBIX TapamMeTPOB CHXKUTAHHS Trasa
3aJIaHHOTO COCTaBa

1. Onpenenuth TeOpETUUECKUN 00bEM BO3yXa, HEOOXOAUMOTO /Jis TopeHust 1
M 3 MeTaHa, 3TaHa, IIporaHa, OyTaHa W meHTaHa. [locTpouTh rpaguk 3aBUCHMOCTH
o0beMa BO3/yXa OT TMOJIOKEHUsSI BEIIECTBA B TOMOJIOTHYECKOM psiiy (coaepKaHus
yTJIepo/ia B MOJICKYJIC BEIIECTBA).

2. OmpenenuTh TEOPETUYECKYI0 MacCy BO3/yXa, MOIMIEIIIer0 Ha TopeHne | Kr
METaHa, METHUJIOBOTO CIHPTA, MYPABBUHOTO aibJETHIa, MYPAaBbHUHOW KHCIIOTHI.
OOBsICHUTH MPUYMHY BJIMSHUS COCTaBa BEIIECTBA Ha 00BEM BO31yXa, TpeOyeMoro
JUTSL IX TOPEHUS.

3. Ckompko BO3myxa, Kr, TpeOyercs momaTh Ha coxkuranue 200 M3
reHepaTopHoro raza cocraa: CO —29 %, H2 — 14 %, CH4 — 3 %, CO2 - 6,5 %, N2 -
45 %, 02 - 2,5 %, ecnu kordPureHT n30bITKAa BO3IyXa paBeH 2,5? 7. Onpeaenursb
KOJIMYECTBO CTOPEBIIIETO TOIyOJa, KT, B moMemnieHun ooremom 400 m 3 ecnu mociie
no’kapa TMpU OTCYTCTBUM Ta3000MEeHAa YCTAHOBJIEHO, YTO COJIEpP)KAaHHE KHCIOPOJa
CHU3MIOCH 110 17 %.

4. Ckombko xyopa, M° , moctynuino Ha roperue 300 M Bomopona, eciu B
IPOLYKTAaX TOPEHHS U30BITOK OKHCIHUTENS cocTaBua 80 Mm3?

5. Omnpenenuth H30BITOK BO3AyXa B NPOJAYKTaX TOPEHUS Ta30BOM CMECHU
coctaBa: CO — 15 %, C4H10 — 45 % 02 — 30 %, N2 —10 %, ecnu kodpdunmeHT
n30bITKa BO3/TyXa paBeH 1,9.
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10. CkonbKO OKMCIHUTENBHOM cpenbl, M 3 , cocTositend u3 50 % kuciaopoaa u
50 % a3oTa, HEOOXOAMMO ISl TOPEHHs] 8 KI JSTWIALleTaTa, €cld KOAPPHUIUECHT
u30bITKa paBeH 1,2; remmeparypa 265 K, napnenue 850 I'Tla

[Tpaktrueckoe 3ansTHe Nel8. PacyeT OCHOBHBIX MapaMETPOB CXKUTAHHS KHUAKOTO
TOIUIMBA 33JaHHOT'O COCTaBa

OmpenenuTs Maccy U 00beM (TCOPETUUECKUI) BO3IyXa, HEOOXOIUMOTO IS
ropeHuss 1 Kr METHIIOBOTO, ATWJIOBOIO, IPONMJIOBOTO W aMHJIOBOTO CIIHMPTOB.
[Toctpouts rpaduk 3aBUCUMOCTH 00BEMA BO3AYyXa OT MOJIEKYJIIPHON MacChl CIIUPTA.

[Ipaktuueckoe 3ansitue Nel9. PacueT OCHOBHBIX MapaMeTpPOB CHKUTAHHUS TBEPIOTO
TOTUIMBA 33JJaHHOTO COCTaBa

1. Onpenenuth 00J1aCTh TOPEHUSI YACTUIL AHTPAIIUTA B TOIKE MPU TEMIIEpaType
1400 K, ecniu uzBecTHO, 4TO pazMepsl yactuil 5 -10-5 u 4 -10-3 wm.

2. Ompenenuth 00BEM W MacCy BO3IyXa, IOMISANIET0O HA TOpeHHWe 1| KT
npeBecunbl coctaBa: C — 47 %, H— 8 %, O — 40 %, W — 5 %, eciin ko3¢ durmeHt
n30bITKa Bo3ayxa paBeH 2,8; naeinenue 900 I'lla, remneparypa 285 K. 5. Ckosbko
BO3/lyXa, KT, MOCTYIUJIO Ha ropeHue | Kr yriepoja, €clid B MPOAYKTaX TOPECHHUS
coAepkaHue Kuciopoaa coctaBuiio 17 %?

[Ipaktuueckoe 3amsitue No20. PacyeT OCHOBHBIX MapaMETpPOB  COKUTAHUS
KOMOMHUPOBAHHOTO TOIJIMBA 3aJaHHOTO COCTaBa

BonblIMHCTBO ~ yrII€BOJOPOJIOB  YMUCTOrO  TOIUIMBA  MPEOBIBAIOT B
MOJMMEPU3NPOBAHHOM WJIM WHAYE CBSI3HOM COCTOSHMU. [Ipu momkore TommBa mnpu
MTOMOIIIM TOPEJIOK MPOIIECC TOPEHUs OYJET YCUJICHHO MPOTEKaTh TOJIHKO Ha aKTUBHBIX
MOJUMEPHBIX ydacTkax. [Ipu coyaapeHun ¢ BOJHBIMU YACTHUIIAMHU CTOpPAaHUE HAYHET
OCTaHaBJIMBAThCA, JOJIA TOIUIMBA, a MMEHHO MapauHbl U cepa, OyIyT Cropartb
YaCTUYHO, KaK CIJIEJICTBUE, TO MPUBEJET K YMEHbILICHUIO KOA(DPHUIIUEHTA MMOJIE3HOTO
JEUCTBUS 00OpYAOBaHMS, JIUIIh YACTUHYHOMY M MEIJICHHOMY TOPEHHIO TOTUIMBA, a
TaK)ke K BpEIHBIM BbIOpocaMm B atMocdepy. UToObl ropenne Obuio 3()PEKTUBHO BO
BCEM 00bEME TOIUIMBA, HYXKHO HE TOJILKO TOOUTHCS OOBOAHEHHS TOIJIMBHON CMECH,
HO WM CJeJIaThb €€ TOHKOJMCIEPCHOW M TOMOTE€HHOM, T.e. OJHOpoAHO. [lomyuenHas
OJHOPOJIHAs BOJOTOIUIMBHAS 3MYJIbCUS UAET HA C)KUTaHUE: MOCTYyIas B TOPEIIOYHOE
YCTPOMCTBO, pacmbuisieTcs (OPCYHKOH, MPU OSTOM JUAMETp IJIOOYyJT TOIUIMBA
Bapeupyetrcs oT 0,1 1o 1 MM, a roOyn Boasl — 1 MkM. B pe3ynbpTaTe HarpeBa Takoi
CMECH HauMHAeTCsl 3aKuIlaHWe Karejab BOAbl ¢ 00pa3oBaHHWEM BOJSHOTO mapa,
Pa3phIBAIOLIETO KAaIUIIO TOIUIMBA, TEM CaMbIM YBEJIMYMBAET JUCIIEPCHOCTH TOIJIMBA.
IIpu »TOM BO3pacTaer IUIONIAb COMPUKOCHOBEHHUS TOIUIMBA C OKHUCIUTEIEM H
YIy4lIaeTCsd Kad4eCTBO TOIUIMBOBO3AYIIHOM OMyJbCMHU. B  TOmoyHOM Kamepe,
UMEIOIIEH BBICOKOTEMIIEPATYPHYIO 30HY, I100yja 3MYJbCHM CHOBa B3pBHIBACTCS —
HAYMHAETCS TOBTOPHOM AUCIIEprupoBaHue TommBa. [loaTomy B TOMKE 3a CYET TaKUX
MUKPOB3PBIBOB 00pa3ylOTCs O4aru TypOYJEHTHBIX MyJIbCallii, U BO3PACTAECT YUCIIO
AJIEMEHTAPHBIX Kamellb TOIUIMBA, YTO JAeT BO3MOXXHOCTb YBEIMYHUTh OOBEM
pacnpeneneHus gakena u 60Jee MIaBHO 3aMOJHUTh €r0 B TONKe. B pe3ynbraTte aTHX
JICUCTBUM yPaBHOBELIMBAETCS TEMIIEPATYPHOE I0JIE B TOIIKE, COKPALIAKOTCS MECTHBIE



MaKCUMaJIbHbIE TEMIIEpaTypbl M B3pacTaeT CpeNHss TeMmueparypa B TOIOYHOU
Kamepe; 3a CYeT pPOocTa ITOBEPXHOCTH H3JIYYCHHMs, YBEINYMBACTCS CBETHUMOCTD
¢dakena. [lomMuMO BcCero mepevyrcIEHHOTO MOSIBISAETCS BO3MOKHOCTh YMEHBIIUTH
KOJIMYECTBO BAYBAa€MOIO0 BO3[yXa M CHU3HTHh TEIUIONOTEPU, CBSI3aHHBIE C HHM.
Hapsigy ¢ 3TUM KaTalUTHYECKUE pPEaKUWU, MPOTEKAarollue B (akesna, CHUKAIOT
BBIOpOC BpenHbIX ra3oB. CokpanieHHWEe KOHIIEHTpAalUHd BIyBAa€MOIO BO3AyXa IMpH
TOPEHUH  BOJOTOILUIMHBHOM  SMYyJIbCUM  IOJIOKUTEJIBHO  CKa3blBaeTcd  Ha
KO3(p(UIMEHTE  MOJE3HOrO  JEWCTBUS  KOTENBHOIO  amlmapara:  CcoKpaluas
K03 pumeHT u3osITKa Bo3ayxa Ha 0,1%, KII/] koTenbHOrO anmnapara Bo3pacTaer Ha
1%. bnaromapss TypOyJEHTHOMY CMEIIMBAHUIO YacTUI B TONOYHOM Kamepe,
YBEIIMYMBACTCS UX TPACKTOPHS M, CIEAOBATEIBHO, BPEMS HAX0XKICHHS B TOIKE, YTO
OTpPaXKaeTcsi Ha CKOPOCTH CrOpaHMs BOJOTOIUIMBHOW KOMIO3MUMU. MaleHbKue
r00yJbl TOIJIMBA CroparoT ObICTpee, NMPU 3TOM BBIACISIETCS Malloe KOJIUYECTBO
TBEPJBIX MPOAYKTOB, HEKEIM Y KPYITHBIX YaCTHUL TOIJIMBA, TAK)KE PBYTCS CMOJIUCTO-
ac(haJbTEHOBBIE CTPYKTYPHI.

@axken ropsuei 3MyJIbCHM B TONOYHON KaMepe yMEHbIIaeTcs B o0beMe U
CTAaHOBUTCS MpO3pavyHbIM. Temneparypa yXOAsSIIMX ra30B CHUXKAETCS B CPABHEHHH C
00€e3B0KEeHHBIM TOTUIMBOM Ha 35°C. B pe3ynbTaTe H3MEHEHHUS MapaMETPOB CHOKUTaHUS
TOIUIMBA M COCTaBa yXOISUIMX ra30oB yBeIMYUBAETCS 3PQPEKTUBHOCTh MPUMEHEHUS
tToruBa. Haxoznsmiascss B coctaBe BOJOTOILUIMBHOM cMecH JuciiepcHas (pa3za MOKeT
OBITh HE MOJHOCTBHIO, HO TUCCOLIMHMPOBAaHA B NMpEAINIAMEHHHBIX peakuusx. Jlanee c
POCTOM TEMIIEpaTypbl B MECTE€ AaKTHUBHOIO TOPEHMsI MPOLECC AMCCOLHALNHA BOJBI
HaOMpaeT TemI, a M30BITOK aTOMOB BOJOPO/A, 0Opa30BaHHBIM MpPU 3TOM, OBICTPO
CMEIINBAETCS ¢ U30BITKOM KHCIOPOJaM, TAKUM 00pa30oM, UX KOHTAaKT KOMIIEHCUPYET
3aTpaThl SHEPTUU Ha pacnaj BoAsl. IIpucyTcTBHE HEKOTOPOIro KOJIMYECTBA BOAOPOIA
B IIPOLIECCE CHKUTAHMSI TOIUIMBA MPUBOJIUT C POCTY KOJUYECTBA MTPOILYKTOB CrOpPaHUSI.
Monekynasl BoaHOM (ha3el 007a4ar0T OOJBIION CKOPOCTBIO, BCJEACTBUE YETO
YCKOPSIIOT PEAKUMU OKUCIUTENBHOIO IMpolecca, MOATOMY oOpa3zyercsi MOJIAPHBIN
3¢(}exT, KOTOpbI 3HAYUTEIBHO YJIY4YIIAET OPUEHTALMI0 YaCTULl AKTUBHBIX
paavkaioB O0OBOJAHEHHOW cmecu. He MeHee BaXHbIM (PaKTOPOM, KOTOPBII
XapaKTEepU3yeT 1eNeco00pa3HOCTh NPUMEHEHUS BOJOTOIJIMBHON KOMIIO3MIIHH,
MOXHO Ha3BaThb YyBeJHYeHHE J(P(PEKTUBHOCTH U CPOK CHYKObI TOMOYHOIO
ycrpoiictBa. CylIecTByeT psAI HCCIECIOBAHMM, JOKA3bIBAIOIINUX, YTO NEPEPACXOL
ToTuIMBa MOXeET ObITh cBhimie 30-35% B pesynbTaTe 3arpsA3HEHUST TOBEPXHOCTH
HarpeBa B KOTJax caxkei u kokocoMm. IIpu ropeHun OOBOJIHEHHOW CMECH YacThb
rio0yn J1oyieTaeT A0 MOBEPXHOCTU HAarpeBa M B3pBIBAETCS HA HUX, Ojarogaps demy
CYILECTBYET NPEIOTBPAILICHHE OTJIOKEHUHA M OYHMCTKA MOBEPXHOCTEM OT CTaphIX
CaXHUCTBIX 00pa3oBaHuil. IMest AUCTIEPCHOCT SMYJIbCUU 6-25 MKM Ha MUKPOYpPOBHE
B TONIOYHOW Kamepe MPOUCXOIUT aKTUBHOE BCKUIIAHME M MHUKPOB3PHIB INIOOYIbI, 32
CYET ATOTO BO MHOI'O pa3 BO3PACTAET IMOBEPXHOCTh B3aUMOJEUCTBUS TOIUIMBA C
OKHCIIUTENIEM, CIIEJOBATEIbHO, IMPOLECC TOPEHHUS NPOTEKAET HWHTECHCHUBHEE.
MuKkpoB3pbIBbI 00BOJIHEHHOTO TOIJIMBA Yalle MPOSBISIOTCS NMPU AUAMETPE BOAHOU
dazel 6 —10 mxMm. IlpumeHsisi qucneprupoBaHHbIE BOAOTOIUIMBHBIE CMECH, MOKHO
HAO0JI01aTh MHOYKECTBO MOJIOKUTEIbHBIX U3MEHEHHUM: * B TOIOYHOM MPOCTPAHCTBE,
r7ie TeMIepaTypa MakKCUMAaJIbHO BBICOKAs, MPOMCXOAMUT B3PBIB YACTHI[ TSHKEJIOrO B



miaMeHu Qakena — TMPOLECC MMOBTOPHOIO AUCHEPTrUpPOBaHUS. Y BEIMYUBACTCA
CKOPOCTh U TPOJYKTUBHOCTH TOPEHHUS H3-32 BO3HUKHOBEHHS OrPOMHOIO 4YHUCIa
aKTUBHBIX CTOPOH MOJICKYJ, OBICTPO BCTYHAIOIMUX B TMPOIECC OKHUCICHHUS.
Habmronaercss moutu mosiHOE mpeoOpa3oBaHHE Yriiepoja. BO3MOXKHOCTH TOpEHHUs
HEOOJIBIIIOTO KOJMYECTBA KUCIOPOa TIPH MaJCHBKOW TEMIIEPAType CXKUTAHHUSI — BO
MHOTO Pa3 YMEHbIIAET BHIOPOCHI OKHCIIOB a30Ta B OKPYXAIOIIYI0 CPEIy; ® 3a CUeT
pa3pbiBa CIIa0BIX MOJICKYJISIPHBIX CBS3€M BO3HUKAIOT OOJiee JIETKUE YTIEBOJOPOAbL;
naphbl BOJBI pacnajaroTcsi Ha cBoOoaHbIe paaukaisl H+ 1 OH—, uMmeromne HaMHOTro
OOJBIIYI0O CIOCOOHOCTH BO3TOPAThCs, HEXKEIM 3aMKHYTbIE MOJIEKYJbl, OHU HE
3aMeJISIOT TOPEHUE, KaK KPYIHbIe 00pa30oBaHuUs BOJIbI, HAIIPOTUB, CBOOOHBIE MOHBI
KAaTaJIM3UPYIOT OKUCIUTEIbHBIE PEAKIIUU MTPU CHKUTAHUHU CMECH, TEM CaMbIM CO3/AI0T
HECTAOWIbHBIE U JIETKO OKHUCJSIEMbIE CBSI3M CO CBOOOAHBIMH  paguKallaMu
OpTraHWYECKOTr0 COEIMHEHUsA. B COOTBETCTBUM C TEOpPUEH UEMHBIX pPEaKIUi:
C)KUTaHUE HAYMHAETCS C AaKTHUBHOIO IIEHTPA, a CKOPOCTh IEMHOW XUMHUYECKOU
peakiuu MPONMOpIHMOHATIbHA COACPXKAHUI0. Y HEOOBOJHEHHBIX KOHIICHTpALIUS
IEHTPOB Bcerjga OyJeT HUXKe, yeM y 00eMHEHHBIX TOIUuB. Jlake mpu HeOOIbIIUX
TeMIlepaTypax B 30HE IUIaMEHU OOBEAEHHBIE CMECH BCErga HMEIOT OOJbIINe
MIEPBUYHBIC COJCPKAHUSI AKTUBHBIX IIEHTPOB AaTOMOB M pAaJHUKaJIOB, 4YeM Y
HEOOBOJHEHHBIX — 3TO U €CTh MPEBOCXOACTBO HAJ YUCTHIM TOILJIUBOM.

Jlist mpoMesKyTOYHOM aTTeCTALUM
Bomnpocsl k 3a4eTy 1o aucumiuinHe « Teopust TOpeHUs TOILINBY
1. Knaccuduxaiuys sHepreTUYeCKuX TOTIUB.

CocTaB TBEpBIX U )KUJIKUX TOTUIHB.

CoctaB ra3000pa3HbIX TOTUIHB.
TennorexHU4IeCKne XapaKTePUCTUKH TOTLIUB.
Omnpenenenre TEIIOTHI CTOPAHMS TOTLINBA.
3aKOH MOCTOSHCTBA CyMM TEIUIOT CTOpPaHUSI.
Pacxon Bo3myxa v MPOYKTHI CrOpaHUs TOILIUBA.
KoaddunmeHT n3opITka Bo3ayxa.

©0oNO kW

OHTanenus MpoyKTOB CrOPaHUsL.

10.OcHOBHOE ypaBHEHHE TOPEHUSI.

11.YpaBHEHUE HEMOJIHOTO TOPEHUSI.

12. Xumudeckoe paBHOBECHE U 3aKOH JACHCTBYIOIIUX Macc.
13.3aBUCUMOCTh XUMHUYECKUX PABHOBECUN OT TEMIIEPATYPHI.
14.TIpoTekaHue U MOABUKHOCTh XUMHUECKUX PEAKIIUM.
15./luccounanysi BOASHOIO Napa v yIJIEKUCIIOTHI.
16.BausiHre quccolalnyy Ha TEMIIEpaTypy TOpPEHHUS.
17.CxopoCTh XMMUYECKHUX PEAKIUH.

18.Knaccuduxanus XuMUYECKUX peaKkIuil.
19.3aBUCUMOCTBH CKOPOCTH PEAKIIMU OT TEMIIEPATYPHI.
20.BnusiHue naBiieHHsI HA CKOPOCTh PEAKIUU.



21.3aBUCUMOCTh CKOPOCTH pEaKkIMi OT COCTaBa CMECH TMpHU
JaBJICHUU U TeMIlepaType.
22 .VI3MeHeHre CKOPOCTH peaKklii BO BPEMEHHU.
23.1lenHbIC peaKIuu.
24.CranuoHapHasi TEOpHsI TeTJIOBOTO BOCTUIAMEHEHUSI.
25.HecraronapHasi TeOpus TEIUIOBOTO BOCIIAMEHEHHS.
26.Ilepenaya BemecTBa U TEIJIa B IOTOKE.
27.TypOyJIeHTHOCTh, XapaKTEPUCTUKH TYPOYJICHTHOCTH.
28.5IBnenue TypOyJIeHTHOTO MepeHoca B MOTOKE.
29.Teopus mepeHoca KOJIMUECTBA ABMKEHUS.
30.ITepenoc Tema u mpuMeceit B TypOYJIEHTHOM MOTOKE.
31.YpaBuenue nuddysun.
32.13otepMuueckasi cBoOOOAHas TypOyJIEHTHAsS CTPYS.
33.Pacmupenue TypOyJIeHTHOM CTPyH.

ITIOCTOAHHBIX

34.F€OM€TpI/ILICCKa}I XApaKTCPUCTHKA 30HbI CMCHICHMA. M3oTaxu B 3aTOINICHHOU

CTpye. 3aKOH COXpaHEeHUsl UMIyJibca. MI3MeHeHne CKOPOCTH BIOJIb OCH CTPYH.

Hapacranue pacxoga JKMOKOCTH IO JUIMHE cTpyu. Heusorepmuueckas

TypOysieHTHas cTpysi. CucTteMa I0CKUX MapaieIbHbIX CTPYH.
35.Tema 2.7. PactipocTpaHeHue MjIaMeHu B ra3ax.
36.PacmpocTpaHeHne 1aMeHy B OTOKE.
37.3mMepenne HOpMalIbHOM CKOPOCTH PaclpOCTPAHEHNUS IIIaMEHH.
38.YpaBHEeHHE HOPMAIBHOTO PACIIPOCTPAHEHUS TIJIAMEHHU.

39.3aBUCHUMOCTh CKOPOCTH PACIIPOCTPAHEHMSI TJIAMEHHM OT JaBJICHHSA, COCTaBa M

TEMIEPATypPbl CMECH.
40.11penensl pacipocTpaHEHHs ITIAMEHH.

41.TypOyneHTHOE pacpOCTpaHEHUE TIaMEHH.

42.T'opeHue OJHOPOTHOM Ta30BOM CMECH.

43.TypOyneHTHOE TOpeHne OTHOPOTHOM ra30BOM CMECH.

44 Jlamunapuoe nuddy3noHHOE TOpeHue.

45.TypOynentHoe nuddy3uoHHOE TOPEHUE.

46.'opeHne cMecH Ta30B ¢ HEAOCTATOYHBIM KOJTMYECTBOM BO3IyXa.
47 Ilpenensl yCTOMYMBOCTH TOPEHUS JJaMUHApHOTO (pakena.
48.VckyccTBEeHHas cTa0MIM3aus IIaMeHH.

49 . VaTeHcudukamms COKUTraHus ra3000pa3HbIX TOILIUB.
50.becrtamernHoe TopeHue ra3os.

51.Knaccudukaims ropesok Jyisi CKUTAHUS Ta30B.

52.I'opeHue KUJIKUX TOIIUB CO CBOOOHOM MOBEPXHOCTH.
53.I'openue kamm *KUAKOTO TOILITUBA.

54.Cxuranue JKuJKUX TOIUTUMB B pakere.



55.Pacnpuienue )KuIKuX TOIJIUB.

56.00m1as XxapakTepuCTHKa MPOIEcca TOPSHUS YaCTHIl TBEPIOTO TOTLIINBA.
57.Teopust reTepOreHHOI0 TOPEHUSI.

58.I1porecc XUMHUYECKOTO pearupoBaHusl yriepoa.

59.BHyTpeHHee pearupoBaHue YIIIePOTHON YaCTHIIHI.

60.I1porecc TopeHus yTICPOTHON YaCTHUIIBI.

61.Y nenbHas CKOPOCTh TOPEHUS yIiIepoa.

62.001mas xapakTepuCTHKa MPOIIecca TOPSHHSI MBUICBUIHBIX TOTLIIHB.
63.'opeHne yacTUIIbl MBUIEBUIHOTO TOTUIMBA.

64.Pemenne 3amaun 0 BOCIUIAMEHEHUH W BHITOPAaHUU YaCTHIIHI.
65.'opeHre MOHOIUCTIEPCHOW MBLIN B IBYMEPHOM (hakele.

66.'openue yronbpHOM MU B Pakere.

67.0OCcHOBHBIE YCIIOBUS UHTEHCU(DUKAIIUY CKUTAHUS TTBUICBUIHBIX TOTUIHB.
68.[Ipurorosnenue BOAOYTOIbHBIX TOTUIUB.

69.0co06eHHOCTH BOCIUIAMEHEHHUS U CKUTAHUSI BOJOYTOJIbHBIX TOTLIUB.
70. IIpuroroBiaeHNEe BOJIOMA3yTHBIX TOILIHB.

71.Mojenb ropeHus Karii BOJIOMa3yTHOTO TOTUIMBA.

72.I1lpuroToBIeHNE Ma3yTOYTOJBHBIX TOTUIHB.

73.0co00eHHOCTH TOPEHUSI Ma3yTOYTOJIbHBIX TOTLIUB.

74.I1peumyriecTBa COKUTraHuss KOMOMHUPOBAHHBIX TOTLIUB.
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