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1. He.]'ll), 3aiavdi U INIAHUPYEMBIC PE3yJbTaTbl Oﬁy‘leHI/Iﬂ o AMCIMIIJINHE
(Lenv u 3a0auu oceoenust oucyunaunst, coomsememeyrouue yeau OIT)

LICJ'H)IO OCBOCHHA AUCLHHUIIIINHbI ((TCOpI/I}I ropCHusa TOIUIMB»  ABJIICTCA
(bOpMI/IpOBaHI/Ie y 06y‘—IaIOH_[I/IXC$I MNpCACTAaBJICHUA O IMPOHCCCAX TOPCHUA TBCPIBIX,
KHUAKHX, F33006p33HBIX u KOM6HHHpOBaHHBIX TOIINIMB, MCIIOJIB3YIOIIUXCA B
9HCPICcTUICCKUX YCTAaHOBKAX.

3ajmayaMy  TUCUMIUTUHBI ~ SIBISIOTCS  M3YYEHUE TEOPETUYECKHX  OCHOB
MPOEKTHOM JEATETLHOCTH U (POPMUPOBAHKE HABBIKOB KOMaHAHOU pabOTHI.
KomnereHumu u UHIMKATOPBI, PopMuUpyeMble y 00y4aromuxcs:

KOI[ 1 HAMMCHOBAHUC KOMIICTCHII M KOI[ N HAMMCHOBAHUC MHUKATOpa

OIIK-3 CriocobeH npuMeHSTh
COOTBETCTBYIOLINH (hr3HKO-
MaTeMaTHYeCKHi armapar, METO b
aHaJIM3a U MOJIETMPOBAHUS,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO UCCIIEI0OBAaHUS
MIPH pelIeHur TPodhecCUOHATBHBIX
3aj1a4

OIIK-3.4 Pemaer cTaniapTHbIE 3a7a4u
npodecCHOHATBHOM AESATEILHOCTH C
NpUMEHEHHEM 3HAaHUW €CTECTBEHHBIX HAYK

2. Mecto nucuuninHbl B cTtpykrype OII

[IpenmecTByrommue JUCLUTUTUHBI (Motynn), IIPAKTUKH, HUP,
np.«Marematukay, «Pusukay, «XUMUD).

[Tocnenyromue aucuuIuinebl (Moaynu), npaktuku, HUP, np.«QHeprernueckue
YCTAaHOBKM W JiBUratenm», «KoTenapHbIEe YCTAHOBKM W HapOTr€HEPATOPhI»,

((KOHCTDVI/IDOBEIHI/IG F&SOTVD6I/IHHI::IX YCTAHOBOK».

3. CTpyKTypa U coaepkaHue TUCUMUIINHBI
3.1. CTrpyKTypa AMCUMILIUHbBI
Jist ouHOM PopMBI 00yUEHUS

Bun yuebnoii paboThl Bcero | Bcero Cemectp(b)
3E 4acoB 4 5
OBILIAS TPYJIOEMKOCTb JUCLIUTIJIMHBI 6 216 - | 216
KOHTAKTHAS PABOTA* _ 120 - 1120
AVJIUTOPHA S PABOTA 2.5 84 - 84
Jlexnmn 1 34 - 34
[IpakTrueckue (CEeMUHAPCKUE) 3aHATHS 1,5 50 - 50
JlaGopatopHbie pabOThI - - - -
CAMOCTOATEJIbBHAS PABOTA OBYUAIOIIEI'OCA 3,5 96 - 96
[IpopaboTka yueOHOTO MaTepHaia - 60 - 60
KypcoBoit mpoekt - - - -
Kypcosast padota - - - -
[ToaroroBka K MpoOMEKyTOYHOM aTTeCTalluu - 36 - 36




[IpomexyTouHas aTTecTanus:

3.2. Conep:xxaHue MUCHUILIMHBI, CTPYKTYPMPOBAaHHOe II0 pas3jejaM H

BHJaM 3aHATHH

Paznenst Pacnpenenenue @opmel 1 | THAEKCH THAMKATOPOB
JUCIUILTAHBI 2 TPYJAOEMKOCTH BU]I bopMupyeMbIx
§ 10 BujaM y4eOHOM paboThl | KOHTPOJIS KOMIIETEHITU I
o te) : ©
"Bl 8| 5| B
Pazpen 1. 52 4 - 12 26 TK1 OIlK-3.4, 3
Paznen 2. 36 20 - 30 40 TK1 OIlIK-3.4,3
OIIK-34,¥Y
Paznen 3. 36 10 - 8 30 TK1 OIlK-34,VY
OIlK-34, B
3aueT 0 0 OIIK-34,3
OIlK-34,VY
OIIK-34, B
UTOoro 216 34 50 96

3.3. Conep:kanue TUCHUIINHBI
Paznen 1. DHeprernueckoe TOIUIMBO, MaTepUaibHBIM OanaHc Mpolecca TOpeHus

TOIIJINBA.

Tema 1.1. DHepreTuueckoe TOIIMBO U TEPMOXUMHUS PEAKIINI TOPEHUS.

DHepreTUUecKkoe TOIUIMBO M €ro Kiaccuukaiusi, COCTaB TOIUIMBA M €ro
TEIJIOTEXHUYECKHE XapPAKTEPUCTHUKH,
MOCTOSTHCTBA CYMM TEIUJIOT CTOPAHUSI.
Tema 1.2. MatepuaibHbiil 0aaHc Mpolrecca ropeHwusl.
Pacxon Bosmyxa u mpoaykThl cropanusi tormBa. KoadduuueHt u30bITKa
BO3/lyXa. DHTAJBNUS MPOAYKTOB cropanHus. OCHOBHOE ypaBHEHUE TOPEHUS.
YpaBHEHHUE HEMTOIHOTO TOPEHHUSI.

Paznen 2. O0mue BOMpOCkl TEOPUH TOPECHHUSI
Tema 2.1. XuMuueckoe paBHOBECHE PEAKIIUA TOPEHHUS.

TCILUIOTAa CropaHus TOILIMBA4, 3aKOH

XUMHUYECKOE pPABHOBECHE UM 3aKOH JEHCTBYIOUIMX MacC. 3aBUCHUMOCTh
XMMHUYECKUX PABHOBECUM OT TeMiepaTrypbl. [IpoTekaHne W TMOABUKHOCTH
XAMUYECKUX peakiuu. Jluccoumanuss BOISHOrO Mmapa M YTJIEKUCIIOTHI.
Bimsaue nucconpanyu Ha TEMITEpATypy F'OPEHMUS.

Tema 2.2. KuneTnka XMuMHUYECKUX PEAKLUNA TOPEHMUS.

CkopocTh XUMHYECKUX peakiuil. Knaccudpukams XUMHUYECKUX PEaKIui.
3aBUCHUMOCTh CKOPOCTH PEAaKUHUH OT TeMIleparypbl. BiusHue naBieHuss Ha
CKOPOCTh pE€aklMH. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT COCTaBa CMECU IPH
MOCTOSIHHBIX JABJIICHMM 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
TypOyJIeHTHOCTU. SIBieHHe TypOyJIEHTHOTO IepeHoca B TmoToke. Teopus
[IEpEeHoCca KoiuyecTBa JBWXKeHusA. IlepeHoc Temma W mpuMmeced B
TypOyJICHTHOM MTOTOKE. Y paBHEHHE TUDPy3Un.

Tema 2.4. DneMeHTbI TEOpUH TYPOYJIICHTHBIX CTPYH.

N3orepmuueckas  cBobOonHasg  TypOyleHTHas  cTpys.  Pacmumpenue
TypOyJIeHTHOM cTpyu. ['eomeTpuueckas XapakTEpPUCTHKA 30HBI CMEIICHUS.
N30Taxu B 3aTOINIEHHOW CTpye. 3aKOH COXpPAaHEHHs UMITyJbca. M3MeHeHue
CKOPOCTHU BJI0JIb OcH CcTpyu. HapacTtanue pacxoja >KUIKOCTH MO JJIMHE CTPYH.
Heunsorepmuueckass TypOynentHas cTpysd. Cucrema IJIOCKUX HapaylielbHBIX
CTPYH.

Tema 2.7. PactipocTpaHeHue 1jIlaMeHu B Ta3ax.

PacnpocTpanenne minamMeHu B moToke. M3mepeHne HOpMajabHOM CKOPOCTH
pacupocTpaHEHUsl IUIAMEHH. YPAaBHEHUE HOPMAIbHOTO PaclpOCTpaHEHUs
IUIAMEHU. 3aBUCUMOCTh CKOPOCTH PACIPOCTPAHEHHMs IUIAMEHU OT JaBJICHMS,
cocraBa W Temmeparypsl cMmecu. lIpenensl pacnpocTpaHEHHUs IIJIAMEHHU.
TypOynenTHoe pacpoCcTpaHEeHUE TIaMEHHU.

Paznen 3. Cxxuranue razo000pa3HbIX, )KUJKUX, TBEPABIX U KOMOMHUPOBAHHBIX TOIUIUB
Tema 3.1. Cxxuranue ra3os.
l'openne omHopoaHoi ra3zoBod cmecu. TypOyJeHTHOE TOpeHHE OAHOPOIHOM
ra3oBoil cmecu. JlamunapHoe guddysnonHoe ropenue. TypOyleHTHOE
muddy3uoHHoe TopeHme. [opeHHMe CcMecH Ta30B ¢ HEJIOCTaTOYHBIM
KOJIMYECTBOM Bo3ayxa. Ilpemensl yCTOMYMBOCTH TOPEHUS JIAMHUHAPHOIO
dakena. MckyccTBeHHas ctabunu3anus miaMmeHu. MaTeHcupukamnus ckuranus
ra3oo0pa3HbIX TOIUMB. becramenHoe ropenue ra3oB. Kiaccudukarms
TOPEJIOK JIJIsl CKUTAHUS Ta30B.
Tema 3.2. ['opeHue KUIKUX TOIJIUB.
['opeHne >XUAKUX TOIJIUB CO CBOOOJHOW TMOBEpXHOCTU. [opeHHE Karuiu
KUJKOro ToruiuBa. CKUraHue XKUAKUX TOTUIUB B (pakesne. PacibuieHne sXuaKux
TOILJIUB.
Tema 3.3. @Ousnueckue M XHUMHUYECKHE SIBJICHHUS TPU CHKUTAHUU TBEPIBIX
TOIIUB.
OOmrast xapakTepucTUKa TMpOoIecca TOPEHUS YacTHI[ TBEPAOrOo TOILUIUBA.
Teopusi rereporeHHOro ropenus. lIpolecc XUMHYECKOrO pearupoBaHUS
yriepona. BHyTpeHHee pearupoBaHue€ YIIIEPOAHOM dYacTtuilel. Ilpomecc
TOPEHHUS YTIEPOTHON YaCTHUILIBL. Y JielbHAsl CKOPOCTh TOPEHUS yTiepoa.
Tema 3.4. ['opeHue NbIIEBUIHBIX TOTUIUB.
OOmast xapakTepucTUKa Mpollecca TOpeHus MbUICBUIHBIX TOIUIUB. ['opeHue
YacTULIBl TBUIEBUHOIO TOIUIMBA. PemieHue 3agau O BOCIUIAMEHEHHHM U
BBITOPAHUU YaCTHUIIBI. [ OpeHrne MOHOAMCTIEPCHOM MBUTH B JBYMEPHOM (hakele.
l'openue yrompHOW ThUTM B (akerne. OCHOBHBIE YCIOBHUS MHTCHCHU(DUKAINH
CKUTAHUSI THIJIEBUTHBIX TOTUIUB.



Tewma 3.5. IlpuroroBsienue u ckUraHue KOMOMHUPOBAHHBIX TOTLIUB.
[IpuroTtoBneHne BOJOYTONbHBIX TOIIIMB. OCOOEHHOCTH BOCIIAMEHEHUS U
C)KMTaHUSl BOJIOYTOJIbHBIX TOIUIMB. IIpUroTtoBieHHe BOJOMA3yTHBIX TOILUIUB.
Mognens ropeHuss KamiM — BOAOMAa3yTHOro TomumBa. IlpuroroBienue
Ma3yTOYTOJIbHBIX TOMJIUB. OCOOEHHOCTH TOPEHMSI Ma3yTOYIOJbHBIX TOILUIUB.
[IpeumytecTBa CkUraHuss KOMOMHUPOBAHHBIX TOILIUB.

3.4. TemaTuyecKui NJIAH NPAKTUYECKHUX 3aHATHI

Pacder TemnoTel cropanus TOIuB (2 ).

Onpenenenue pacxoa Bo3ayxa (2 ).

Omnpenenenue cocraBa 1 00BEMOB MPOTYKTOB cropanus (2 u).

Pacuet sHTanbnuu NpoAyKTOB CrOpaHMsl TOIUIMBA (2 ).

BrinonHeHne pacyeToB O YpaBHEHHUIO MOJIHOTO TOpeHus (2 u).

BrinonHeHne pacueToB O ypaBHEHUIO HEMOJIHOTO ropeHus (2 ).

Pacuer TemneparypHbIX IPEAEIOB paCIpPOCTPAHECHUS IUTAMEHH (2 4).

Pacuer Temneparyp BCOBIIIKK U BOCIUIAaMEHEHUS (2 4).

. Pacuer ctangapTHOl TemnepaTypsl camoBoCIIaMeHeHus (2 v).

10 Pacuer Temneparypsl ropenus (2 4).

11.Pacuer pa3Butus ctpyi (4 4).

12. Iuddy3us u maccooOMeH mpu ropeHud (4 ).

13.PacnipocTpaHeHue MIIaMEHH B Ta30BbIX CMeCsX (4 U).

14.Onpenenenne 3aBUCUMOCTb CKOPOCTH PacCIpOCTPAaHEHUsS IUIAMEHU OT
JABJICHUSI, COCTaBa U TEMIIepaTyphl cMecH (6 1).

15 Ilpenensl pacupocTpaHeHUs TUIAMEHH (2 4).

16.IToppakiIMOHHBIN pacyeT BHITOPAaHUS MOJUAMCIEPCHOM MbUIA B (hakene
(2 ).

17.PacueT OCHOBHBIX MapaMETPOB CHKUTAHUS ra3a 3aJlaHHOro cocTana (2 4).

18.PacueTr OCHOBHBIX NIapaMETPOB CKUTAHUS KUJKOTO TOIUIMBA 33JaHHOTO
coctaBa (2 u).

19.Pacuetr OCHOBHBIX IMAPAMETPOB CKUTAHUS TBEPJIOIO TOILIMBA 33JaHHOTO
cocTana (2 4).

20.PacyeT OCHOBHBIX MapaMeTpOB CKUTaHUS KOMOMHUPOBAHHOTO TOTUIMBA
3aIaHHOTO cocTaBa (2 ).

00N L AW

3.5. TemaTuyeckuii J1aH JJ1a0OPATOPHBIX padoT
JlanHbI# BuA pabOThI HE MPEAYCMOTPEH YUYEOHBIM TJIAHOM.

3.6. KypcoBoii npoekT /KypcoBasi padora
JlaHHbI# BuA pabOThI HE MPEAYCMOTPEH YUEOHBIM TJIAHOM.

4. OueHuBaHuE Pe3yIbTATOB 00y4eHUsI

OueHuBaHue pe3yJabTaTOB OOYyYEeHHS MO JUCLUUIUIMHE OCYILIECTBISETCS B
paMKax TEKYLIEro KOHTPOJS U MPOMEXYTOYHOM aTTecTalldy, MPOBOJUMBIX IO
oamnsHO-perTuHroBoi cucreme (bPC).



[IIxana olleHKH pe3yJIbTaTOB OOYYEHUS MO JUCIUTIINHE:

YpoBeHb c(hOpMHUPOBAHHOCTH
HHIWKaTOopa 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 110 [lIxana oneHnBaHUs
AUCHUIIIINHE YIOBIET- HCYJIOB-
OTJIUYHO XOpOLIO JIETBOPH-
BOPHUTEIIBHO
TEJIbHO
3a4TCHO HEC 3a4TCHO
3HATh.
3HaeT 3HaeT 3HaeT HE  3HaeT
OCHOBHBIE OCHOBHBIE OCHOBHBIC OCHOBHBIC
¢du3nKo- ¢du3nKo- ¢uznko- ¢uznko-
XAMHUYECKHE | XMMHUYECKHE | XHMUYECKHUE | XUMHYECKH
OCHOBHbIE (DU3HKO-
HMIECKHe 3aKOHOMEPH | 3aKOHOMEpH | 3aKOHOMEpH | €
oCTH oCTH OCTH 3aKOHOMEPH
3aKOHOMEPHOCTH
TOpPCHHUSI TOpPCHHUSI TOpCHHUsI oCTH
TOPEHUS TOIUIHB
TOIUTUB B | TOIUTHB, TOILIHB, TOPCHUS
TIOJTHOM JIOIyCKaeT JIOIyCKaeT TOTLTHB
obBeme HE3HAYUTENb | TpyObIe
Hble OIIMOKU | OUIMOKH
YMETh:
ymeeT ymeeT yMeeT HEe  yMmeeT
HPUMEHSTD NPUMEHATh | MPUMEHATh | IPUMCHATH
OCHOBHBIE OCHOBHBIE OCHOBHBIC OCHOBHBIC
NPUMEHSATD 3aBHCHMOCT | 3aBUCHMOCT | 3aBHCHMOCT | 3aBHCHMOCT
OIIK-3 | OmK-3.4 OCHOBHBIE " st | | sl | H s | o JUTSt
3aBHCHMOCTH LTS pacuera pacuera pacdera pacdera
pacuera napaMeTpoB | MapaMeTpoB | MapaMeTpoB | MapaMeTpoB
napameTpoB npotecca npotecca npotecca nporecca
nporecca rOpeHusl | TOPeHUsl, He | TOpeHws, TOpPEeHUs, TOPCHUS
JIOIyCKaeT JIOIyCKaeT JIOIyCKaeT
9111 (] 3 HE3HAYUTENb | TpyObIe
HBIE OIIMOKU | OIIMOKHU
BJIaJACTh.
BJIajieeT BJIajieeT BIIajieeT HEe BIaJeeT
METOAMKAMH | METOIMKAaMH | METOAWKAMH | METOJHKAM
pacyera pacyera pacuera U pacyera
METOANKAMHU HPOLIECCOB HPOLIECCOB MPOLIECCOB MPOLIECCOB
pacyera MpoLEecCOB | CXKHUIaHUs COKUTaHUSI COKUTaHUsI COKUTaHUsI
COKUTaHUs PasMYHBIX | PA3IMYHBIX | PA3IMYHBIX | PasIMYHBIX
Pas3IMYHBIX TOIUINB | TOIUTHB, HE | TOIUIMB, TOILIHB, TOTLTHB
JIOIyCKaeT JIOIyCKaeT JIOIyCKaeT
omubdoK HE3HAYUTENb | TpyObIe
HbI€ OIMOKU | OIMHOKH
OHCHO‘-IHI)IC MaTcpHuabl JJIA IIPOBCACHUA TCKYIICTO KOHTPOJIA u

MPOMEKYTOUHOM aTTecTaluu TnpuBeAeHbl B [Ipmioxenuun k paboueil mporpamme
JTUCHUTINHBI.

[TomHBIN KOMIUIEKT 3aJlaHMi M MaTepuajoB, HEOOXOIUMBIX IS OLICHUBAHMS
pe3ynbTaTOB 00YUYEHUS M0 AUCIMUIUINHE, XPAaHUTCA Ha Kadeape pa3padoTuuka.



5. YueOHO-MeTOAN4YEeCKOEe U MHPOPMALIMOHHOE 00ecTieYeHUe TUCHUILTHHBI
5.1. YueOHO-MeTOAMYECKOE 0OecneueHne

5.1.1. OcHoBHas nuTeparypa

1. Anamsn, B. JI. Teopus ropenus u B3pbiBa / B. JI. Anamsa. — 4-e uzj., ctep.
— Canxkr-IletepOypr : Jlans, 2023. — 116 c. — ISBN 978-5-507-45889-9. —
Tekcr : snexTpoHHbI // Jlanp : snekTpoHHO-OMONMHMOTEuHass cuctema. — URL:
https://e.lanbook.com/book/291164

2. JleBuxuH, A. A. Teopust ropeHuss 1 XUMHYECKasi TEPMOJAMHAMUKA : yU4EOHOE
noco6ue / A. A. Jlesuxun, A. M. Ky3pmun. — Cankrt-Ilerepoypr : BI'TY "Boenmex"
uMm. J.®. Ycrunoa, 2016. — 72 c¢. — ISBN 978-5-85546-956-1. — Tekcr :
ANMEeKTPOHHBIN //  Jlanb : 2nekTpoHHO-OMONMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/98216

3. OCHOBBI IPAKTUYECKOUTCOPUUTOPEHUS: YyueOHOe rmocooue 11 By30B / B. B.
[Tomepannes, K. M. Apedrnes, [. b. Axmetos [u ap.]; mox pea. B. B. Ilomepaniiesa.
- 2-e u3x., nepepad. u gor. - Jlenunrpan : Dueproaromusaar, 1986. - 312 c.

4. Teopust TOpeHUs U TOMOYHBIE YCTPOUCTBA : yueOHOE nocooue aist By30B / J.
M. X3mansH, 5. A. Karan. - Mocksa : DHeprus, 1976. - 488 c.

5.1.2. JlononHUTENBHAS TUTEPATYPA

1. apunos U.U. Teopus ropenus: yueoHoe nocodbue / M. W. lapunos. -
Kazanp : KI'DY, 2014. - 99 c.

2. Temnod’HepreTvka W TEIJIOTEXHUKA : CIPaBOYHMK / moj obmi.pen. A. B.
Knumenko, B. M. 3opuna. - 4-e u3g., crepeorun. - M. : U3garensckuit jom MOU,
2017. - Tekct : smektpoHHblid. KH. 3 : TemioBble M aTOMHBIE JJIEKTPUYECKHE
cranuun / pen.. A. B. Kmumenko, B. M. 3opun. - 2017. - 648 c. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011706.html.

3. TommmBo. PanumoHanbHOE CKUTAaHUE, YIPABICHUE M TEXHOJIOTHYECKOE
ucrojas3oBanue: crnpaBodHuk. B 3-x kH. / B.I'. Jlucuenko, S1.M. Illenokos, M.I'.
Jlappirnues; o pea. B.I'. Jlucuenko. Ku.3. - . - M.:Tennorexnuk, 2004. - 592 c.

4. Benpyuenko, B. P. ToniamBo u 0CHOBBI T€OpUM ropeHust : MoHorpadus / B.
P. Benpyuenko, B. B. KpaitHoB. — Owmck :OMI'VIIC, 2010. — 261 c. — ISBN 978-
5-949-41056-1. — Texcr: onekTpoHHbIN // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrtema. — URL: https://e.lanbook.com/book/129137

5. TeopeTuueckre OCHOBBI TEIUIOTEXHUKH : yueOHoe nmocodue / B. U. Jlamkos.

- MockBa : AGpuc, 2012. - 318 C. -
URL:https://www.studentlibrary.ru/book/ISBN9785437200513.html. - Texkcr
AIEKTPOHHBIN.

6. COOpHHK 3a/lad TIOTEOpPUHU TOpeHus : yueOHoe mocobme / moa pea. B. B.
[Tomepanuesa. - Jlenunrpan : Jueproaromusaat, 1983. - 152 c.

7. OCHOBBI TCOPUUH TPAKTUKU CKUTAHHS Ta3a B MAPOBBIX KOTJIAX : y4eOHOE
nocobue / B. B. Myp3akos. - 2-e u3n., gor. - Mocksa : Dueprusi, 1969. - 464 c. : u. -
TeKcT : HemoCPEACTBEHHBIH.


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

5.2. MudopmanuoHHoe obecnedeHune

5.2.1. DNEKTPOHHBIE U UHTEPHET-PECYPCHI

Ne | HaumeHoBaHME 2JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccpiika
/11
1. | DnextponHas 6ubinoreynas cucrema «JIaHpy http://e.lanbook.com
2. DNIeKTPOHHO-O0MOIMOTEeUHas cucTeMa «ibooks.ruy https://ibooks.ru/
5.2.2. Ilpodeccuonanbupie  0a3zpl  gaHHbIX /MHpopmanmoHHO-CcIipaBOYHBIE
CUCTCMBbI
Ne HaumenoBanue
i poeCCHOHATBHBIX Anpec Pexxum nocrtyna
0a3 JaHHBIX
OdwunmanbHBIN CaiT
. HMI/IHI/ICTepCTBa HAYKH | s/ /www.minobrnauki.gov.ru/ ?Iﬁﬁ)s.//www.mmobrnaukl. gov
BBICIIIETO 00pa30BaHuUs
PO
OdunmanbHpIi calT
Muctepersa https://minenergo.gov.ru/opendata | https://minenergo.gov.ru/ope
2. | DHEpreTuKu
s ndata
Poccuiickoit
®Denepanun
Poccuiickas
3. | HaMOHAJILHASI 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/ https://cyberleninka.ru/
6 Hayunas anektponHas
" | bubnmoreka http://elibrary.ru http://elibrary.ru
eLIBRARY.RU

5.2.3. JIunieH3uoHHOE W CBOOOJHO  paclpoCTpaHseMOe MPOrpaMMHOE
oOecrieueHne TUCIUILINHEI
Ne HanmenoBanue PexBu3uThI
0 /;1 POTrPaMMHOTO Omnucanne HOATBEPIKAAIOIINX
olecnieueHus JIOKYMEHTOB
3A0
Windows 7 ITonp30BaTenbCKas ONepanMoOHHAs "CogrlaiinTpeiin®
1 ITpodeccuonanbHast Ne2011.25486 ot
(Starter) crcteMa 28.11.2011 Henck.
mpaBo. beccpouHo
2 Kaspersky Endpoint AHTUBHPYCHOE IPOTPAMMHOE 3A0
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Security ams obecrieyeHne "CodrJlaitnTpeiin"
OousHeca — Ne37/18 ot 26.02.2018
Crannaptaeiii Russian Hewuckan. npaso. Jlo
Edition. 50-99 Node 1 26.03.2019
year Educational
Renewal License

OO0 "Bam
HNudopmannonHo- CnpaBo4yHO-TIpaBOBasi CUCTEMA, Koncynbrant"

3 MMOMCKOBAsI CUCTEMA HCIIONb3yeMasi OyXrajiTepamMu, Nel434/P1 ot

«Bam KOHCYJIbTAHT»

IOpUCTaMU U Ap. CliICHUMaIuCTaMu

01.09.2018 Hewuck.
mpaso . beccpouyno

. 3A0
Office Professional . .
[TakeT nmporpaMMHBIX IIPOLYKTOB "CodrJlaitnTpeiin"
4 Plgs 2007 . coJiep>Kaliuii B cebe He0OX0AUMbIE Ne225/10 ot 28.01.2010
Windous32 Russian
DiskKit MVL CD o(ucHBIE TPOTPaMMBI Hewucka. npaso.
beccpouno
6. MatepuajbHO-TEXHUYECKOE O0ecIeYeHue U CIUTITHHbI
HaumenoBanue HaumenoBanue yueOHo
BUJIa y4eOHOM ayJIUTOpHUH, [lepeuenp He0OX0AUMOTO 00OPYIOBAHUS U
paboThI CHeHATM3UPOBAHHON TEXHUYECKHUX CPEJICTB O0YUCHUS
JabopaTopun
Jlexuumn VYyeOnas aynutopus ans | CrneuuanusupoBaHHass — yuyeOHas — MeOelb,
IIPOBEICHUS 3aHATUI TEXHUYECKUE cpeacTBa o0yueHus,
nekuuonHoro tiuna J{-517 | cmyxammenis IpeJICTaBiIeHUsT  y4yeOHOM
UHpOpMaLIUU OoubLI0M ayIMTOpUHN
(MyIbTUMENUHUHBI  TPOEKTOpP, KOMIIBIOTEP
(HOYTOYK), 9KpaH), JEMOHCTPALIMOHHOE
o0opyioBaHue, yueOHO-HArJIsHbIE TOCOOMS
[Ipaktnyeckue |YueOHas ayautopus ans| CnenuanusupoBaHHas — ydyeOHas — meOenb,
3aHATHUS MIPOBEICHUS 3aHATHI| TEXHUYECKHE cpeacTaa oOyueHus
CEMHUHApPCKOT0 TUNa,| (MyJIbTUMEAMMHBIA  MPOEKTOp, KOMIBIOTEP
TPYNIOBBIX W HMHAWBUAY-| (HOYTOYK), 3KpaH) U JIp.
aJIbHBIX KOHCYJIbTaIH,
TEKyIIero  KOHTpOJNA |
IIPOMEKYTOUYHOM aTTecTaluu
1514
CamocrosrenbHas |KOMIIBIOTEpHBIN Ki1acc ¢ Crnenmanu3upoBaHHas ydyeOHas meOenp Ha 30
pabora BbIx0A0M B HTEpHET B-600a| mocagounsix  mect, 30  KOMIBIOTEPOB,

TEXHUUYECKUE CPEJICTBA OOydeHHus (MyJIbTHMeE-
JTUWHBIA  TIPOCKTOpP, KOMMBIOTEP (HOYTOYK),
JKpaH), BUJICOKAMEPHI, MPOrpaMMHOE
o0ecrnieueHue

YuranpHbIHA 3aJ10M0JINOTEKU

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




7. Oco0eHHOCTH OPraHM3alu 00Pa30BaTEILHOM A TeJIbHOCTH JIsl JIUIL C
OrpaHNY€HHBIMHU BO3MOKHOCTAMHU 3I0POBbS U MHBAJIU/I0B

JIuiia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) 1 MHBaNIMIBI UMEIOT
BO3MOKHOCTh OECIPENATCTBEHHO TEPEMENIAThCs M3 OJHOr0 y4eOHO-IadopaTopHOro
KOpIlyca B JPYroi, MOAHITHCS HAa BCE JTaXH Y4eOHO-Ta00paTOPHBIX KOPITYCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX T[OMEIICHUSX C YY4eTOM OCOOEHHOCTEH
NCUXO(U3NIECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBDSL.

Jia obyuenus yuy ¢ OB3 M MHBaIMa0B, UMEIONIMX HapyIIEHHUS OINOPHO-
JIBUTATEJIBLHOTO arnmapara, 00ecreueHbl yCIOBUsSI OECHPENSITCTBEHHOTO JOCTYIa BO
Bce yueOHble nmomeneHus. Mapopmalus o crnennaabHbIX YCIOBUAX, CO3TAHHBIX IS
oOyuatomuxcs ¢ OB3 u wuHBanIMIOB, pa3MelleHa Ha CcailTe YHUBEPCHUTETa
www//kgeu.ru. IMeercss BO3MOKHOCTh OKa3aHHUSI TEXHHYECKOU ITOMOIIHM aCCUCTEHTOM,
a TaKXe yCIIyT CypAONEePEBOTUMKOB U TU(PIOCYPIOTIEPEBOIUNKOB.

JIns amanranuu K BocupusaTuio auuaMu ¢ OB3 u nHBanuaamMu ¢ HapyIIeHHBIM
CIIyXOM CIpPAaBOYHOIO, y4eOHOro MmaTepuaja IO JIUCHUIUIMHE O00ecCreunBaroTCs
CJIEIIOILUE YCIIOBUSA:

- IS Ty4UI€ OPUEHTAlNH B Ay IUTOPHUH, IPUMEHSIOTCS CUTHAJIBI OTIOBEILICHHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IMUILIETCS HA JJOCKE);

- BHUMaHHUE CJ1a0O0CIBIIIANIET0 O0YyYarolerocsi IMpUBJIEKAETCs IeJarorom
KECTOM (Ha IJIeUO KJIAJIETCs pyKa, OCYIIECTBISETCS HEPE3KOE MOXJIONBIBAaHUE);

- pazroBapuBas ¢ OOyYarOUIMMCsl, IMEJAaroruuyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKMMH THPEUIOKEHUSIMH, oOecreunBas BO3MOXKHOCTb
YTEHUsI IO Ty0am.

KommneHncanuss 3aTpyAHEHM pPEYEBOr0 M HWHTEUIEKTYaJbHOTO Pa3BUTHUS
c1abOCbIIIAIIMX 00yYarOUUXCsl TPOBOAUTCS ITyTEM:

- HCTIOJIB30BAHMS CXEM, IUarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUMN C
TUIEPCChUIKAMU, KOMMEHTUPYIOUIMMU OTJI€IbHbIE KOMIIOHEHTHI U300paKEHNUS;

- PEryJIIpHOTO MPUMEHEHMs] YIpPaKHEHHH Ha Trpauueckoe BbIICICHHUE
CYILIECTBEHHBIX NPU3HAKOB IIPEIMETOB U SIBJICHU;

- obecrieueHUs] BO3MOXKHOCTH Il  OOYy4arolIerocss IMOJIyYUTh aJpECHYIO
KOHCYJIBTAIIUIO 110 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

Jlnig ananTanuu K BocrpusTHio Juiiamu ¢ OB3 u uHBanuiaMu ¢ HapyHeHusIMU
3peHus CIIPaBOYHOIO, y4eOHoro, IPOCBETUTEIIBCKOTO Marepuana,
IPEeyCMOTPEHHOTO 00pa30BaTEIbHOW IMPOrpaMMOil M0 BBIOPAaHHOMY HalpaBJICHUIO
HOJIFOTOBKH, 00ECIICUNBAIOTCS CIEAYIOLINE YCIOBHUS:

- BeIeTcsl ajanTtanus oPUIIMaIbHOrO caiiTa B ceTu HTEpHET ¢ y4eTOM 0COOBIX
NOTpeOHOCTEN MHBAIMIOB 110 3pEHUI0, 00ECIEYMBACTCS HAJTMUYKUE KPYIMHOIIPU(PTOBON
CIPAaBOYHON MHGOPMALIMK O PACIUCAaHUHU YUEOHBIX 3aHSITHIA;

- Ielaroruyeckuii  paboOTHUK, ero coOecegHUK (Ipu HEOOXOAMMOCTH),
NPUCYTCTBYIOIINE HA 3aHATUU, MPEACTABISIIOTCA 00YUYalOIIUMCS, PU 3TOM KaK[IbIii
pa3 Ha3bIBAE€TCs TOT, K KOMY NeJaroruyeckuii paboTHUK oOpaniaeTcs;

- IEUCTBUS, JKECThl, MEPEMELICHHs IEJaroruueckoro pabOTHHKA KOPOTKO M
SICHO KOMMEHTHPYIOTCS;

- meyatHas WHGOpPMAIUS TPeAoCcTaBiseTcss KpynHeiM 1mpudrtom (ot 18



http://www.kgeu.ru/

MYHKTOB), TOTAJIbHO 03BYUYHBAETCS;

- o0ecreunBaeTcsa HEOOXOIUMbBIM YPOBEHb OCBEIIICHHOCTH TOMEIIECHU;

- IPEIOCTABISIETCS BO3MOXKHOCTh HCIOJb30BaTh KOMIBIOTEPHl BO BpeMs
3aHITHI U MPaBO 3aMUCH 0OBSICHEHUH Ha TUKTO(OH (T10 KEJTaHUIO 00YJaIOIUXCs).

dopMa TpPOBENECHUS TEKyIIEd M MOPOMEKYTOUHOM arrecTauud  JJIs
oOyuatomuxcs ¢ OB3 u uHBaMMAOB omnpenemnseTcs: neAarorndeckuM paboTHHUKOM B
COOTBETCTBUH C yueOHbIM IaHoM. [Ipu HeoOxommmoctu obydaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX MHAMBUAYAJIbHBIX NMCUXO(PU3UUECKUX OCOOCHHOCTEN JaeTcs
BO3MOKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTallMI0 YCTHO, MMChbMEHHO Ha Oymare,
MUCbMEHHO Ha KOMIIbIOTEpE, B (pOpMe TECTUPOBAHUS U T.II., JTUOO MPEIOCTABISACTCS
JOTIOJTHUTENBHOE BpeMs ISl TIOJITOTOBKH OTBETA.

8. Meroanyeckne peKOMeHIAUMH VIS NpenojaBaresieil 10 OpraHu3auuu
BOCIIMTATEJIbHOH Pa0OTHI ¢ 00yYAKOLIMMHUCH.

Meroanueckoe oOecrieueHre mporecca BOCIUTaHUA 00yUaroIIUXCsl BbICTYIAaeT
OJIHUIM U3 OMNpeAessitonux (akTOpoB  BBICOKOIO  KauecTBa OOpa3OBaHMS.
[IpenonaBarens By3a, JIEMOHCTPHUPYS BBICOKHMH TpO(ecCHOHANU3M, 3SPYIHUIIHUIO,
YETKYIO TPAKIAHCKYIO O3ULINIO, CAMOIUCIUIUINHY, TBOPUECKUM OAXO/I B PEUICHUU
npodecCHOHANBHBIX 3a7a4, B X0Jie 00pa30BaTeNIbHOIO IIpollecca CIOCOOCTBYET
GhopMUPOBAHUIO TAPMOHUYHOU JTUYHOCTH.

[Ipu peanuzanuu OUCHUIUIMHBI TpeEnojaBaTellb MOXKET HCIO0JIb30BaTh
CJIEAYIOIIUE METObl BOCIIUTATEILHON PaOOTHI:

- MeToabl (hOPMUPOBAHUS CO3HAHMS JUYHOCTH (Oecena, MUCIYT, BHYIICHHE,
UHCTPYKTQX, KOHTPOJIb, OOBSCHEHHE, MpPUMEp, CaMOKOHTPOJb, pacckas, COBET,
yOexaeHue u ap.);

- METOJbl OpraHU3AlMU JEATEILHOCTH U (POPMUPOBAHUS OIBITA TMOBEICHUS
(3amanue, OOIIECTBEHHOE MHEHHE, TIeAaroruueckoe TpeOoBaHUE, TOPYYCHHE,
pUyYeHne, Co3aHNe BOCIIUTHIBAIOIINX CUTYAIlNi, TPEHUHT, YIPOKHEHHE, U JP.);

- METOJbl MOTHBAILIUU NIEATEIILHOCTU W TMOBeIeHUs (0100peHne, MooIipeHue
COI[MAJIbHOM AaKTUBHOCTH, TIOpUIIAHWE, CO3JaHUE CUTyalHUill ycrexa, CO3[aHue
CUTYAIUH JIJIs1 IMOIIMOHATILHO-HPABCTBEHHBIX TIEPEKUBAHUM, COPDEBHOBAHUE U JIp.)

[Ipy peanuzanuu JUCHUIUIMHBL  MPENOAABATENb  JIOJDKEH  YUHUTHIBATh
CJIEAYIOIINE HAMIPABJICHUSI BOCITUTATEIILHON JIEATEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumanue:

- bopMUpOBaHUE Yy OOYYAIOIIUXCSl IIEJIOCTHOTO MHPOBO33PEHHUS, POCCHUMCKON
UJCHTUYHOCTH, YBOKEHUS K CBOCH ceMbe, 0OIIIECTBY, TOCYapCTBY, IPUHATHIM B CEMbE 1
O0IIIeCTBE TyXOBHO-HPABCTBEHHBIM Y COLIMOKYJILTYPHBIM [ICHHOCTSIM, K HAIIMOHAIBLHOMY,
KyJIbTYypHOMY U HCTOPUYECKOMY Haclie[nio, (OPMUPOBAHUE CTPEMJICHHUS K €ro
COXPaHEHHIO U PA3BUTHIO;

- hopMHUpOBaHHE Y 0OYYAIOIIMXCSI AKTUBHOM TPAYKIAHCKOW TTO3UIMH, OCHOBAHHOM
Ha TPAJUIUOHHBIX KYJIbTYpPHBIX, JYXOBHBIX U HPABCTBEHHBIX LEHHOCTSIX POCCHICKOIrO
oOImIecTBa, Mjisi TOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BBIBATH CBOH
KOHCTUTYIIMOHHBIE TIPaBa U 00s13aHHOCTH;

- pa3BUTHE MPABOBOW M MOJUTUYECKON KYJIbTYPhI 00YJAIONTUXCSI, PACIIUPEHUE
KOHCTPYKTUBHOI'O y4YacTUsi B TPUHATHHU PEIICHUM, 3aTparuBarolllMX WX MpaBa H



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

- opMHpOBaHWE MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH, MO3BOJIAIOIIMX  MPOTHUBOCTOSITH  AKCTPEMU3MY, KceHopoouu,
JUCKPUMUHALIMM [0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HaIMOHAIbHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEKKOH(PECCHOHAIBHONW HETEPIHUMOCTH, APYyTUM
HETATUBHBIM COLIMAILHBIM SIBIICHUSIM.

LlyxoeHo-npascmeennoe ocnumanue:

- BOCIIUTAHUE YYBCTBA JOCTOMHCTBA, YECTH WU YECTHOCTH, COBECTIIMBOCTH,
YBAKEHUS K POAUTENSAM, YUUTEISIM, JIFOASAM CTApPIIErO MOKOJICHHUS;

- hopMHpOBaHWE TPUHLUIOB KOJJIEKTMBU3MA M  COJIMJIAPHOCTH, JyXa
MUJIOCEpJIUSl U COCTpaJaHusi, NMPUBBIUKK 3a00TUTHCS O JIOJSAX, HAXOISAIIMXCS B
TPYAHOM KU3HEHHOMN CUTYaLUU;

- bOopMUpPOBAHUE COJIMIAPHOCTH M YYBCTBA COLMAIIBHOM OTBETCTBEHHOCTH IO
OTHOILICHUIO K JIIOJSIM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbsI, MPEOAOJICHHUE
MICUXOJIOTUYECKUX OaphepoB IO OTHOLICHWIO K JIIOASIM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU;

- bOpMHUPOBAHUE SMOIMOHATBHO HACBIIIEHHOTO U JAYXOBHO BO3BBIIIEHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH W YMEHHUS TNepeaaBaTh APYTUM CBOM ACTETUUECKUMA
OTIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- opMHUpPOBAHKE ICTETUIECKON KapTHUHBI MUPA;

- (popMupOBaHUE YBaXEHUS K KyJbTYPHBIM LIEHHOCTSM POAHOIO rOpoja, Kpas,
CTpaHBI;

- IOBBIIIIEHNE TIO3HABATEIbHON aKTUBHOCTH O0YyYaIOIUXCA.

Hayuno-obpazosamenvnoe éocnumanue:

- popmMupoBaHre y 00y4arOIMUXCsl HAYYHOTO MUPOBO33PEHUS;

- popMuUpOBaHNE YMEHUS TOTy4aTh 3HAHUS;

- popMupOBaHrE HABBIKOB aHaIW3a M CHHTE3a WH(OpMamuu, B TOM YHCIE B
npodeccuoHanbHOi 001acTH.
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1.TexHosiornyeckasi kKapra

Cemectp 5

OUCHUIUIMHE Teopusi TOpeHus TOIUIWB,
NpeAHa3HA4YeHbl I OILICHUBAHUS PE3YJbTaTOB OOy4YeHHUS Ha COOTBETCTBHUE
VHJIMKATOPAM JOCTHUKEHUS KOMIICTCHIIUMN.

OrneHnBaHWE pe3yJabTATOB OOYYCHHS IO IUCIUIUIMHE OCYIIECTBISCTCS B
pamkax Tekyiero koutpoiss (TK) u mpoMexxyTodHOU aTTecTaluu, TPOBOJAUMBIX IO
oaubHO-perTuHroBoi cucreme (bPC).

Haumenosanue pasnena

PeliTuHrOBBIE TOKA3aTEIN

DopMBI U BUJ
KOHTPOJIA

I Texymuit KOHTPOJIBL

JIOTIOIHUTEIBHEIE
oamter k TK1

II Texymmii KOHTPOJIB
JIOTIOJTHHUTEIbHBIE
oamiel k TK2
[II Texymuii KOHTPOIH
JIONOTHHUTEIbHBIE
oamiel k TK3

HUtoro

[TpomexyTounas
aTTecTanus

Paznen 1. «JHepreruyeckoe
TOIJIMBO, MATEPHATbHBII
0asaHC npouecca ropeHust
TOILIMBa»

TK1

30

15-30

[Tpaktrueckoe 3amanue Nel

[Ipaktuueckoe 3ananue No2

[Tpaktrueckoe 3ananue Ne3

[Tpakruueckoe 3ananue Ned

IIpakTrueckoe 3amanne No5

IIpakTnueckoe 3aganue Ne6

RN

Pasnea 2. «O0mme Bonpocsl
TEOPHHU TOPEHH»

TK2

[
9}

0-15

IIpakTnyeckoe 3amanue Ne7

[MpakTuueckoe 3aganue Ne®

IIpakTnueckoe 3aganue Ne9

[Tpaktrueckoe 3amanne Nel(Q

[Ipaktuueckoe 3amanue Nell

[Tpaktrueckoe 3amanne Nol2

IIpakTnueckoe 3aganue Nel3

[Tpaktrueckoe 3ananue Nel4

[Ipaktrueckoe 3ananue Nel5

IIpakTnueckoe 3aganue Nel6

| = NN DN | | [ |

Paznen 3. «Cxkuranue
razo00pa3HbIX, KMIKHX,
TBEPABIX U KOMOMHUPOBAHHBIX
TONJINBY

TK3

15-
30

15-30

[MpakTrueckoe 3amanue Nel7

[MpakTtudeckoe 3amanue Nel8




[Ipaktrueckoe 3amanue Nel9

[Tpaktrueckoe 3amanne No20 4
IIpome:xxyTouHasi aTTecTalUA oM 0-45
(3auer, 3x3ameH, KII, KP)

3ajaHue IpoMexyTOIHOU 0-15
aTTecTaluu

B nucemenHoii hopme 1o 0-30

omieram

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

IlIxana OIOCHKH PC3YJIbTATOB O6y‘{eHI/ISI 11O AU CHUITJINHC!

YpoBeHb c(hOpMHUPOBAHHOCTH
HHIWKaTopa 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
WCLUIIJINHE HEYO0B-
AucIL YIIOBJIET- YA
OTJINYHO XOPOILIO JIETBOPH-
BOPHUTEIBHO
TEJIBHO
3a4YTCHO HC 3a4TCHO
3HATh.
3HaeT 3HaeT 3HaeT HE  3HaeT
OCHOBHBIE OCHOBHBIE OCHOBHBIC OCHOBHBIC
¢du3nKo- ¢du3uKo- ¢uznko- ¢uznko-
XAMHUYECKHE | XMMHUYECKHE | XHMUYECKHUE | XUMHYECKH
OCHOBHbIE (DU3HKO-
3aKOHOMEPH | 3aKOHOMEpH | 3aKOHOMEpH | €
XHUMHYECKHE
oCTH oCTH oCTH 3aKOHOMEpPH
3aKOHOMEPHOCTH
TOpeHUS TOpeHUS TOPEeHUS OCTH
TOPEHUSI TOIUIHB
TOTUTHB B | TOIUTHB, TOILIHB, TOpEeHHUsI
TIOJTHOM JOITyCKaeT JOITyCKaeT TOTUTHB
o0Beme HE3HAUUTeNb | rpyOble
HBIC OIIMOKH | OIIMOKHU
YMETh:
ymeeT ymeeT yMeeT HE  yMmeeT
NPUMEHSTD NPUMEHSATh | MPUMEHATh | IPHUMCHSTD
OCHOBHbBIE OCHOBHBIE OCHOBHBIE OCHOBHBIC
NPUMEHSTD 3aBHCHMOCT | 3aBUCHMOCT | 3aBHCHMOCT | 3aBHCHMOCT
OIIK-3 | OmK-3.4 OCHOBHBIE " UL | | st | s | o JUTSt
3aBHCHMOCTH JUTS pacuera pacuera pacuera pacuera
pacuera rapaMeTpoB | mapaMeTpoB | MapaMeTpoB | IapaMeTpoB
napameTpoB nporecca nporecca nporecca nporecca
npoliecca rOpeHust | TOpeHusi, He | TOpeHus, TOpPEHHSI, TOpEHHUSI
JOIyCKaeT JIOIyCKaeT JOIyCKaeT
omubdoK 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




OreHKa «OTJIUYHOY» 8bICHABIAENICS 30 8bINOJHEHUE NPAKMUYECKUX pabom 6
cemecmpe; 21y00Koe NOHUMAHUE NPOYECca CHCUSAHUS MONIUG,  NOJHble U
cooepoicamenbrble OMBemvl Ha 80NPOCLL Oulema (meopemudeckoe 3a0anue);

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

OneHka  «yAOBJIETBOPHTEJBbHO»  BBICTABIIICTCS 33  BBHINIOJIHCHHC
NPAKmMu4eckux pabom 6 cemecmpe u mMeCmMoBblX 3a0AHUL, OMEenbl HA ONPOChL
ounema (meopemuueckoe 3a0anue);

OreHKa «HEY/JAOBJIETBOPUTEIbHO» BBICTABIISIETCA 3a Ciab0e W HEIMOJHOE
BEITIOJTHCHUE NPAKMUecKux pabom 6 cemecmpe.

3. IlepevyeHb OLICHOYHBIX CPEICTB

Kparkas xapakTepucTuka OIEHOYHBIX CPEJCTB, UCIOJIB3YEMBIX MPU TEKYIEM
KOHTpOJIE YCIEBA€MOCTH U MPOMEXKYTOUHOM aTTecTallud O0O0yd4aromerocs Io
JVCLUILINHE:

HaunmenoBaunue Onucanue
OLICHOYHOTO Kparkas xapakTepucTuKa OIEHOYHOTO CPEICTBa OLICHOYHOT' O
CpelicTBa cpencTBa

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

Kommnekt 3amay u
3aJaHuN

IIpakTnueckoe
3amanue (I13)

4. IlepeyeHb KOHTPOJBHBIX 3aJaHMid WJIM MHBIE MaTepUaJIbl,
Heo0XoaMMblIe ISl OLEHKU 3HAHWI, YMEHHIl M HABBIKOB, XapaKTepHU3YHIINX
3Tanbl POPMUPOBAHUA KOMIIETEHIM B IIpoIecce 0CBOCHNS JUCHUILIUHbBI

s rekymero kourpoas TKI1:

IIpoBepsiemass  kommnereHiusa:  OIIK-3.4  Pemaer  cranmapTHbE  3ajlauu
npo¢eCCUOHATIBHON JIEATEIbBHOCTH C MPUMEHEHUEM 3HAHUM €CTECTBEHHBIX HAYK

[IpakTueckoe 3ansatue Nel. Pacuer TeroTel cropaHust TOIJIUB

OHpe)Ie.HI/ITB TCIJIOTY CropaHus ra3soBOro TOILIMBaA, UMCIOIICTO CJ'ICIIYIOH.II/Iﬁ
XUMHWYECKUIN COCTAB: CH4=94%; C2H6=2%; C3H8=O,4%; C4H10=0,3%; C5H12=0,5%;
C0O,=0,8%; N,=2%.

[TpakTueckoe 3ansitue No2. OnpeneneHue pacxo/ia Bo3ayxa




OmnpenenuTs TEOPETUYECKH HEOOXOMMMBIA 00beM Bosmyxa VO, o0bem
TPEXaTOMHBIX Ta30BVroy , a30TaV'\y M BOASHBIX HapoBV'myo, €CIM M3BECTHO:

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

[Ipaktrueckoe 3ansatre Ne3. OnpeneneHue cocraBa 1 00bEMOB IPOJAYKTOB CTOPAHHUS

Onpenenuts 00beM MPOAYKTOB IMOJHOTO CrOpaHUsS Ha BBIXOJE U3 TOIKH, a
TaKk)Ke€ TEOPETUYECKUN U JEeWCTBUTEIBHBIA OOBEMBI BO3[yXa, HEOOXOIWMBIEC MIJis
cropanus 1 M® mpupoaHoro rasa CTaBpomoabCKOro Mectopoxkaenus cocrasa: CO,=
0,2%, CH4:98,2%, C2H6: 0,4%, C3H8: 0,1%, C4H1o= 0,1% ,sz 1,0%, OLTZI,2.

HpaKTI/I‘{eCKOG 3aHsaTHe Ne4. PacueT sHTAIbINu IMPOAYKTOB CTOPpAaHUA TOILNIMBA

OnpenenuTe SHTANBIHAI MPOJYKTOB TMOJHOTO CrOpPaHUs, €CIM HW3BECTHO:
Vr02=1,03 M*/kr, VO, =4,43 M*/kr, Vi0=1,03 M¥/kr,V°=5,61 m*/kr, koo dunuent
u30bITKa BO3yXa o, paBeH 1,3, mpu temneparype 1000 °C sHTanbnus yrieKucaoThl
2202 xJIx/M>, oSHTanenma aszora 1394x/Ix/M°, oSHTaneIMS BOASHBIX IAPOB
1725x)x/m3, 1,= 231 kJIx/kr,1%=8056 xJ[x/KT.

[IpakTueckoe 3anstue No5. BEINONHEHHME pacuyeTOB IO YPABHEHUIO ITOJIHOTO
TOPEHHUS

[Ipn cxuranuym TBEPAOTO W SKHJIKOTO TOIUIMBA OOpa3yloTCs CleAyloIne
00BbEMBI IIPOYKTOB CTOPAHHS, M /KT
JUTA TPEXaTOMHBIX Ta30B:  Vro = 0,01866 (CP +0,375SP); (1.6)
JUIS 430Ta; VN =0,797° + 0,008NP; (1.7)
JUTS TTApOB BOJIBI:
o =0,111HP +O,0124Wp+0,0161V0+1,24G¢), (1.8)

rae G¢ - pacxo]l apa Ha pacnsil 1 Kr Ma3yTa, KI/KT.
OO0beM IBIMOBBIX Ta30B (MPOAYKTOB CTOPAHUS)

e = Vro + VN + Who. (1.9)
[Ipyn cxuraHuy CiaHIEB O0OBEM TPEXaTOMHBIX Ta30B 3a CUET KapOOHATHOU
YTJIEKHCIIOTBI COCTAaBUT
Vrox= Vro + 0,509(CO2)x/100, (1.10)
rie  (CO2)x - IBYOKHCH yriiepoja B kKapOoHaTax, %o.
Torna mosHBIN 00bEM ra3oB npu o = 1
Vi =12+ 0,509(CO2)x/100, (1.11)
rae VO onpenensiercs mo (2.9).

[Ipu coxuranuy NpUPOIHOTO raza 00beM NPOAYKTOB CTOPAHMUS, M3/
N =0,797° + 0,01N2; (1.12)



Vro = 0,01(ZmCyH, + COz + CO + HpS); (1.13)
ho = 0,01(20,5nCiHy, + HaS + Ha + 0,124d; + 0,0161 19).

rac dr - BJAarocoacpKaHuc ra3006pa3H0r0 TOIIMBA, KOTOPOC B 3aBUCHMOCTH OT

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

dr, T 50 10,1 194
JleficTBUTENIbHBIE OOBEMBI BO3AYXa M IPOAYKTOB CrOpaHHs, M /KT, IpH
koa(duienTe u30bITKa BO3IyXa O

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

Macca IIPOAYKTOB CropaHus, KF/KF, IIpru CXKXHWIaHUU TBEPAOro M KHUAKOI'O
TOIIJIMBA

Gr=1- AP/100 +1,3060 /. (1.17)
[110THOCTH TPOAYKTOB CropaHusi MpPH COKUTAaHUU Ta3000pa3HOTO TOILIUBA,
KT/M>:
p%ron = 0,01[1,96C0; + 1,52H,S + 1,25N; + 1,430, + 1,25CO + 0,0899H; +
+3 (0,536m + 0,0451)CrHy]; (1.18)
Gr=p rant dr 107+ 1,306 a 1. (1.19)

OObeMHBIE JTOJIM TPEXaTOMHBIX Ia30B, BOJSHOIO Mapa u Oe3pazMepHas KOH-
LEHTPALHXs 30J1bI B IPOAYKTaX CrOPAHHUSL:

Rro=Vro/Vr; (1.20)
Ruo = Vuo/Vr; (1.21)
wsn = APayu/(Gr-100), (1.22)
rae  ayy - JAONA 307bl, YHOCUMOH IpoayKTamu cropaHus. J[lns TBepaoro

HiaKoyaaneHus ayy = 0,95.
OGbeM MPOAYKTOB CTOPAHHS TIPU PELUPKYIISIIH Fa30B, M°/KT,
Vepu= Vet rVr.oro, (1.23)
rne Vr.or - 00beM TIPOJYKTOB CrOpaHUs B CEUCHHM 3a MECTOM OTOOpa; 7 - JOJs

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

BBIXOJC U3 TOIIKH Oly COCTAaBJIAIOT! B 00bEME TONKH B 30HE IrOpeJIOK Orop = Ot —

- Aoir; B ra30Xxof€ 3a TONKOM o = o +XAa;, rae Aoy, Ao, - IPUCOCH BO3AyXa B
TOTKE U B MOBEPXHOCTAX 3@ TONKOM. OTHOCUTEIBHBIN M30BITOK TOpSAYEro BO3ayXa B
TOpEJIKE IPH C)KUTAHUU TBEPAOIO TOIUIMBA COCTABIIAET

Brop = Olrop- Ao,
rae Aoy - TPUCOCHI BO3yXa B MBUICIPUTOTOBUTEIBHON YCTAaHOBKE.



[lepexon x 00beMy raza Mpu HOPMAJbHBIX YCIOBHUSX Vg MPOU3BOAMUTCA IO
dbopmyie
TrAc V,p, T - COOTBETCTBEHHO O6’I)€M, AAaBJICHUC U TCMIICPATYypPa IIPpU 3aIaHHBIX

(pabounx) ycnoBwsix; 7w, pu — Temmeparypa 273 K.

[Ipaktuueckoe 3anstre Ne6. BpimogHeHuE pacyeToB MO YPaBHEHUIO HEMOJHOIO
TOpeHUs

TBepaoe HaTypagbHOE TOILTUBO COAEpIKAIIKE YTepo, BIary, 30y U 00JbIIoe
KOJIMYECTBO PA3JIMUHBIX YTIIEBOJOPOIHBIX COCIUHEHUM, TIPU MONAJaHUH B TOTIOUYHYIO
KaMepy W HarpeBaHWM BBIICISET B OKPYKAOIMIMK O0BEM BIary u Jjerydue. B
pe3yibTaTe BBIACIECHUS 3THX COCTABISIOIIMX OCTA€TCS TBEPABIM OCAaTOK — KOKC,
coJiepKallliii yraepo U 30i1y. Beinenenue u ropeHre JeTyunx OKa3bIBaeT OOJIBIIOE
BIUSIHUE HA MPOTEKAaHWE TOPEHUs] TBEPAOTO TOIUIMBA, OMPENEsas YCJIOBUS IS
BOCIUJITAMEHEHUSI U BBITOPAHUSI KOKCOBOTO ocTartka. OJHAKO BBITOPAHUE JIETyUHUX —
3TO OBICTPOTEKYIIUH MPOIIECC, U MOKHO CUUTATh, UYTO BHITOPAHUE JIETYUYUX 3aHUMACT
He Oosee 10% oOmiero BpeMeHu BBITOpaHUs YacTullbl. TakuM 00pa3oM, BBHITOpaHUS
coJiepKalllero B Kokce yriepoja 3anumaeT 90% o01mero BpeMEHH BBITOpaHUS
YaCTHUIIBI TBEPJIOrO TOIUIMBA. 30JIa KOKCOBOTO OCTaTKa HE OKAa3bIBAET CYLIECTBEHHOTO
BJIUSIHUS Ha BBITOPAHUE YTJepojia KOKCOBOTO ocTarka. (3a MCKIIOYEHHUEM TOpEHUs
MHOTO30JIbHBIX TOILIMB) bymeM cumTarh, 9TO MPH BBICOKOTEMIIEPATYPHOM TOPEHUU
yIJIEPO/Ia UMEET MECTO MPOTECKAHWE CIECIYIOIIUX HWTOTOBBIX PEAKIIMN HA BHENIHEU
MOBEPXHOCTH KyCKa U Ha MOBEepXHOCTH mop. [Ipu cyxoi razuduxanuu (OTCyTCTBUE
napos H20)

C+02=C0O2 +ql

2C+02=2C0O +q2

C+C0O2=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 BcrpeyHoit aud@y3uu MPOAYKTOB HEMOITHOTO TOPEHUS OT
MOBEPXHOCTH YTIEPOJa B MOTOK OKUCIHTENA, TUDPYHIUPYIOMIETO HA BCTpEUy M3
o0beMa MeXay HHUMH HEu30€KHO B3aMMOJACHCTBME B ONM3U  YIJIEpOAHOU
MOBEPXHOCTH COTJIACHO PEAKLIUSM:

[Ipu cyxoii razudukanuu

4.2CO +02=2C02 +qg4

[Tpu mokpoi razudukanuu

4. 2H2 + 02 =2H20 + g4’

4.”CH4 +202 = CO2 +2H20 +qg4”

4.°7CO+H20=CO2+H2 +qg4”

st Tekymero kourpoas TK2:



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

[IpakTnueckoe 3amanne Ne7. Pacdyer TemmepaTypHBIX NPENEIOB PACHPOCTPAHECHUS
IJIaMEHU

Hwxuuit (BepxHUii) KOHIIEHTPAIIMOHHBIN MpeJiesl pacpoCTpaHEHUs TIJIaMEHHU -
MUHHMaJbHas (MakCUMajlbHas) KOHIIEHTpAIUsS TOPIOYEro B OKUCIIHUTENE, CIIOCOOHAs
BOCIUIAMEHUTHCSI OT  BBICOKOPHEPTETHYECKOTO HMCTOYHUKA C  IOCIEIYIOIIUM
pacupocTpaHEHHEM FOPEHUS Ha BCIO CMECh.

HwxHuil KOHUEHTPAIMOHHBIM TMpeiesl BOCIUIAMEHEHHUS OINPEACNSIOT 0
IpENENLHON TEIIOTE CropaHus. Y CTAaHOBJIEHO, YTO 1 M® PasIMyYHbIX ra30BO31yIIHbIX
cmecert Ha HKIIB BbImensier npu ropeHuu MOCTOSHHOE CPENHEE KOJIMYECTBO TEILIa -
1830 k/I>x, Ha3pIBaeMOE NPEAECIBbHON TEIIOTON ropenus. Ciie10BaTeNbHO,

Oy -100
[PI[ B QI[ ’
€CJIU IIPUHATH cpeaHee 3HaueHne Qrp paBHBIM 1830 kJx/M, TO OymeT paBHO
~1830-100
"o,

b

rae QH - HuM3mas TemioTa cropaHus roproudero BemectBa, k/x/m 3 . Hwkauit u
BepxHUil KIIB mMoryT ObITh onpeziesnensl o annpoKCUMauoHHoN ¢popmyre () an + b
= 100 jJH B, (2.2) roe n - crexuomerpruueckuii kKo3(pPUIMEHT NpU KUCIOPOJE B
YpPaBHEHUU XHMHYECKOW pEaklUuH; a U b - SMIHUPUYECKHE 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 JKUAKHUX M TBEPJAbIX BCIICCTB
MOT'YT OBITH pacCUuTalbl, €CJIN U3BCCTHLI TCMIICPATYPHBIC IIPEACIIBLI

b 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 IMapa MOXET OBbITh
OMPENIEIICHO NT0 YPAaBHEHNIO AHTyaHa.

[TpakTueckoe 3aganue Ne8. PacueT TemriepaTyp BCHBIIIKA U BOCILIAMEHEHUS



HwxHuil (BepxHU) TeMIIEpaTypHBIM TMpeaesa BOCIUIAMEHEHHMS - TemIeparypa
KAJKOCTH, INPH KOTOPOM KOHLIEHTPALMS HACBIIECHHBIX I1APOB paBHA HUXKHEMY
(BepXHEMY) KOHLUEHTPAILMOHHOMY IIPEeNy pacnpoCcTpaHeHus riaMeHu. CyliecTByer
HECKOJIBKO TOJIyDMIIMPUYECKHMX METOJOB pacdeTra TEMIIEPATypHBIX IIPEIEIIOB
pacIpOCTPaHEHUs IUIAMEHHM, OJHAKO OHH MaJIO OTIMYAKTCA Ipyr OT Apyra Io
TOYHOCTH.

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

Lys) :kI]{H[I -,
rae tym) - HWKHAWA (BEpXHMI) TEeMIEpaTypHBIM MpeAesl BOCIUIAaMEHEHUS; txum -
temneparypa kunenus, 0C; k, [ - KOHCTaHTBI [Ji1 OIpPEIEICHHBIX TPYIIII

(rOMOJIOTHYECKHUX PSOB) KUJKOCTEH.
TemnepaTypHbie Mpeesbl BOCIUIAMEHEHUSI MOTYT OBITh OMPE/EICHBI 110 U3BECTHBIM
3HAYEHUSIM KOHIIEHTPALMOHHBIX MPEIEIIOB

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

KOHLIEHTPallMOHHBIA Tpenen BociuiameHenus; Py - armocdepnoe nasnenue. U3
ypaBHEHUsI AHTyaHa OIpeAeIIeM TEMIIEPaTypy BELIECTBA, IPU KOTOPOU TIOCTUTAETCS
JJAHHOE JaBJICHWE. JTa TemIieparypa OyJeT SBISATHCS COOTBETCTBEHHO HIDKHUM
(BEpXHUM) MIPENEIOM BOCIIAMEHEHHS.

[IpakTrueckoe 3a7laHue Ne9. Pacuer CTaHIApTHOU TeMIIEpaTypbl
CaMOBOCILIAMEHEHHSI

1. Onpenenuts TeMnepaTypHble NpPeaeibl BOCINIAMEHEHNST B TOMOJIOTUYECKOM Py
KUPHBIX YTIEBOAOPONOB: OyTaH, NMEHTaH, T€KCaH, OKTaH, TEMIIEpaTyphbl KUIICHUS
KOTOPBIX COOTBETCTBEHHO paBHBI 273,5, 309, 341,7, 398,7 K. IlocTtpouts rpaduk
n3MeHeHus TIIB oT monoxxeHus roprodero B roMOJIOTHYECKOM PSTY.

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

3. Omnpenenutb TeMIepaTypHbIE Mpenieibl BOCIUIAMEHEHUsI OyTHiI- O€H30ja MO €ro
KOHILICHTPAIMOHHBIM  MpeaesiaM.  3HAa4eHUs  IOCIEAHUX  pPacCUuTarbh 110
anmpPOKCUMAITMOHHON (hopmyIie.

4. I1lo KOHUEHTPALMOHHBIM IPEETaM BOCIUIAMEHEHUS, 3HAYEHUS KOTOPBIX CIEAYET
YCTAaHOBUTh IO AaNMpPOKCUMAIIMOHHON QopMmyJie, ONpEeAeIuTh TeMIEpaTypHbIe
Ipenesibl BOCIUIAMEHEHMSI aleTOHa M MeTUATWIKeToHa. [lo pesynpTaTtam pacuera
CZIEJIaTh BBIBOJ O CPABHUTEIBHOM IMOXKAPHOW OMACHOCTH 3TUX BEIIECTB.

[IpakTueckoe 3aganue NelQ. Pacuer temnepaTypbl ropeHus



Temneparypa ropeHus - Temneparypa IpoAyKTOB FOPEHHS B 30HE XMMHUYECKOU
peakuuu. JT0O MaKCUMaJlbHasl TEMIIepaTypa 30HbI INIAMEHH. Temneparypa ropeHus u
OIpEENSIETCS U3 YPaBHEHMS TEIIOBOTO OajlaHca:

QJI :ZCI'H,':\.‘i.FI[I'[I_J _?—:l}-

[Tpu sTOM aguabatuyeckast TemrnepaTypa ropeHus
. 0

I =T+ ="
C2CVa
a ICMCTBUTEINIbHAS TEMIIEpATypa TOPEHUS

;rl‘_ — T:;"' QI[I'_, i
Z {Tr,'lli- m
9

rae Tr* m Tr - COOTBETCTBEHHO auabdaTUYecKas U JEUCTBUTENbHAS TEMIIEPaTyphbl
ropenusi; TO - HayanbHast Temneparypa; Viri - 00beM 1-ro npoaykTa ropenus; Qp -
HU3IIas TEIUIoTa TOpeHMs BewecTsa; Qpr - TEIIoTa, MOWIEANIas Ha Harpes

poyKToB ropeHus; Cyi — TEIJIOEMKOCTh i-TO MPOIYKTa TOPEHHUS MPHU MOCTOSHHOM
o0BeME.

Juis Trekymero kourpoJsa TK3:
[IpoBepsiemas  kommereHums:  OIIK-3.4  Pemaer  cranmapTHele — 3a1a4yu
PO EeCCUOHATIBHOM ESITENIbHOCTU C MPUMEHEHUEM 3HAHUN €CTECTBEHHBIX HAYK

[IpakTueckoe 3ansitue Nel7. PacueT OCHOBHBIX IapaMETPOB CXKWTAHUS Trasa
3aIaHHOT'O COCTaBa

1. OnpenenuTs TEOPETUYECKU 00BEM BO3/TyXa, HEOOXOIUMOTO ISl TOpeHus 1
M 3 MeTaHa, 3TaHa, IporaHa, OyTaHa W meHTaHa. [locTpouTh rpaguk 3aBUCHMOCTH
o0beMa BO3/yXa OT TMOJIOKEHMSI BEIIECTBA B TOMOJIOTHYECKOM psiiy (coaepKaHus
yrjiepojia B MOJIEKYJIE BEIlIECTBA).

2. OnpenennuTs TEOPETUUECKYIO MAcCy BO3yXa, MOMIEAIIEr0 Ha TOpeHue 1 kr
MeTaHa, METUJIOBOTO CIHUPTA, MYPABBUHOIO aJIbJIETH]Ia, MYPaBbUHON KHUCIIOTHI.
OOBsICHUTH MPUYKMHY BJIMSHUSI COCTaBa BEIIECTBa Ha 00BbEM BO31yXa, TpeOyeMoro
JUTSI IX TOPEHUS.

3. Ckoybko BO3AyXa, Kr, TpeOyercss mnojath Ha cxwuranne 200 w3
reHeparopHoro rasa cocrana: CO — 29 %, H2 — 14 %, CH4 — 3 %, CO2 - 6,5 %, N2 -
45 %, 02 - 2,5 %, ecnu koadPureHT n30bITKAa BO3IyXa paBeH 2,57 7. Onpeaenurtsb
KOJIMYECTBO CTOPEBIIIETO TOIyOJa, KT, B moMemnieHun oobremom 400 m 3 ecnu mociie
no’kapa TMpU OTCYTCTBUM Ta3000MEeHa YCTAHOBJIEHO, YTO COJIEpP)KAaHHE KHCIOpPOa
CHU3MIOCH 110 17 %.

4. Ckonpko xmopa, M°> , moctymuio Ha ropenue 300 m® Bomopoma, eciu B
IPOAYKTaX TOPEHHs U30BITOK OKUCIUTENS cocTaBma 80 M>?

5. Ompenenuth HM30BITOK BO3JyXa B MPOAYKTaX TOPEHUs] Ta30BOM CMeECH
coctaBa: CO — 15 %, C4H10 — 45 % O2 — 30 %, N2 —10 %, ecnu kod>pdunmreHT
n30bITKa BO3/TyXa paBeH 1,9.



10. CkonbKO OKMCIHUTENBHOM cpenbl, M 3 , cocTositend u3 50 % kuciaopoaa u
50 % a3oTa, HEOOXOAMMO ISl TOPEHHsI 8 KI JdTHIIAlleTaTa, €cld KOA(PPHUIUECHT
u30bITKa paBeH 1,2; remreparypa 265 K, napnenue 850 I'Tla

[Ipaktnueckoe 3ansatre Nel8. Pacuer OCHOBHBIX MAapaMETPOB CHKUTAHUS KUIKOIO
TOIUIMBA 33JaHHOT'O COCTaBa

OmpenenuTs Maccy U 00beM (TCOPETUUECKUI) BO3IIyXa, HEOOXOIUMOTO JIsI
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 TBEPOTO
TOTUIMBA 33JJaHHOTO COCTaBa

1. Onpenenutsh 00JaCTh TOPEHUS YACTHI] aHTPAIUTA B TOTIKE TIPHU TEMIIEPATYpPE
1400 K, ecnu uzBectHO, 4TO pazmepsl yactun S -10-5 u4 -10-3 m.

2. Omnpenenuth 00bEM M MacCy BO3AyXa, MOLIEAIIEr0 Ha TropeHue | kr
npeBecunbl coctaBa: C — 47 %, H— 8 %, O — 40 %, W — 5 %, eciin ko3¢ duimeHT
n30bITKa Bo3ayxa paBeH 2,8; naeinenue 900 I'lla, remneparypa 285 K. 5. Ckosbko
BO3/yXa, KI, MOCTYNWJIO Ha ropeHue | Kr yriepona, €ciu B MPOAYKTaX TOPEHUS
coaepkaHue Kuciopoaa coctaBuiio 17 %?

[Ipaktueckoe 3anstue Ne2(0. PacyeT OCHOBHBIX MapamMeTpPOB  CIKUTAHMS
KOMOMHUPOBAHHOTO TOIJIMBA 3aJaHHOTO COCTaBa

BonblIMHCTBO ~ yrI€BOJOPOJIOB  YMCTOrO  TOIUIMBA  MPEOBIBAIOT B
MOJMMEPU3UPOBAHHOM WJIM MHAYE CBSI3HOM COCTOsSHMU. [Ipu momkore TommBa mnpu
MTOMOIIIM TOPEJIOK MPOIIECC TOPEHUs OYJET YCUJICHHO MPOTEKaTh TOJIBKO Ha aKTUBHBIX
MOJMMEPHBIX ydacTkax. [Ipu coyaapeHun ¢ BOJHBIMU YACTUIAMHU CTOpPAHUE HAYHET
OCTaHaBJIMBAThCA, J0JI TOIUIMBA, a MMEHHO MapauHbl U cepa, OyIyT Cropartb
YaCTUYHO, KaK CJIEJICTBUE, TO MPUBEJET K YMEHbIICHUIO KOA(DPHUIIUEHTA MOJIE3HOTO
JEUCTBUS 00OpYAOBaHMS, JIUIIh YACTUYHOMY M MEIJICHHOMY TOPEHHIO TOTUIMBA, a
TaK)Ke K BpEIHBIM BbIOpocaM B atMocdepy. UToObl ropenne Obuio 3)PEKTUBHO BO
BCEM 00bEME TOIUIMBA, HY)KHO HE TOJILKO TOOUTHCS OOBOAHEHHS TOIJIMBHON CMECH,
HO WM CJeJIaThb €€ TOHKOJMCIEPCHOW M TOMOTE€HHOM, T.e. OJHOpoAHO. [lomyuenHas
OJHOPOJIHAs BOJOTOIUIMBHASA 3MYJIbCUS UAET HA CKUTaHUE: MOCTYyIas B TOPEIIOYHOE
YCTPOMCTBO, pacmbuisieTcs (OPCYHKOH, MPU OSTOM JUAMETp IJIOOYyJ TOIUIMBA
Bapbupyetrcs oT 0,1 1o 1 MM, a roOyn Boasl — 1 MkM. B pe3ynbpTaTe HarpeBa Takoi
CMECH HauMHAETCSl 3aKuIlaHWe Kamejab BOAbl ¢ 00pa3oBaHHWEM BOJSHOTO mapa,
Pa3phIBAIOLIETO KAaIUIIO TOIUIMBA, TEM CaMbIM YBEJIMUYMBAET JUCIEPCHOCTH TOIJIMBA.
[Ipu »TOM BO3pacTaer IUIONIAb COMPUKOCHOBEHHUS TOIUIMBA C OKHUCIUTEIEM H
YIy4YlIaeTCsd Kad4eCTBO TOIUIMBOBO3AYIIHOM OMyJbCMHU. B  TOmouyHOM Kamepe,
UMEIOIIEH BBICOKOTEMIIEPATYPHYIO 30HY, I100yja 3MYJbCHUM CHOBa B3pBIBACTCS —
HAYMHAETCS] TIOBTOPHOM AUCIIEpTrUpOBaHue TOIuMBa. [[o3ToMy B TOMKE 3a CYET TaKUX
MUKPOB3PBIBOB 00pa3ylOTCs O4Yaru TypOYJEHTHBIX MyJIbCAllii, U BO3PACTAECT YUCIIO
AJIEMEHTAPHBIX Kamellb TOIUIMBA, YTO JAeT BO3MOXXHOCTh YBEIMYUTh OOBEM
pacnpeneneHus ¢gakena u 60Jee MIaBHO 3alOJHUT €r0 B TONKe. B pe3ynbraTte aTHX
JICUCTBUI yPaBHOBEIIMBAETCS TEMIIEPATYPHOE I0JIE B TOIIKE, COKPALIAKOTCS MECTHBIE



MaKCUMaJIbHbIE TEMIIEpaTypbl M B3pacTaeT CpeNHss TeMmueparypa B TOIOYHOU
Kamepe; 3a CYeT pPOocTa ITOBEPXHOCTH H3JIY4YCHHMs, YBEINYMBACTCS CBETHUMOCTD
¢dakena. [lomMuMO BcCero mepevyrcIEHHOTO MOSIBISAETCS BO3MOKHOCTh YMEHBIIUTH
KOJIMYECTBO BAYBAa€MOIO0 BO3[yXa M CHU3HTHh TEIUIONOTEPU, CBSI3aHHBIE C HHM.
Hapsigy ¢ 3TUM KaTadUTHYECKUE pPEaKUWH, MPOTEKAolue B (akesa, CHUKAIOT
BBIOpOC BpenHbIX ra3oB. CokpanieHHWEe KOHIIEHTpalWHW BIyBAa€MOIO BO3AyXa IpH
TOPEHUH  BOJOTOILUIMHBHOM  SMyJIbCUM  IOJIOKUTEJIBHO  CKa3blBaeTcd  Ha
KO3(pUIUEHTE  MOJE3HOrO  JEWCTBUS  KOTENBHOIO  ammapara:  CcoKpaluas
ko3¢ pumeHT u3osITKa Bo3ayxa Ha 0,1%, KII/] koTenbHOrO anmnapara Bo3pacTaer Ha
1%. bnaromapss TypOyJEHTHOMY CMEIIMBAHUIO YacTUI B TONOYHOM Kamepe,
YBEIIMYMBACTCS UX TPACKTOPHSI M, CIEAOBATEIBHO, BPEMS HaX0XKICHHS B TOIKE, YTO
OTPaXKaeTcsi Ha CKOPOCTH CrOpaHMs BOJOTOIUIMBHOW KOMIO3MUMU. MaleHbkue
r00yJbl TOIJIMBA CropaloT ObICTpee, NMPU 3TOM BBIACISIETCS Malloe KOJIUYECTBO
TBEPJBIX MPOAYKTOB, HEIKENU Y KPYIHBIX YAaCTHUIl TOIUIMBA, TAK)KE PBYTCS CMOJUCTO-
ac(haJbTEHOBBIE CTPYKTYPHI.

@daken ropsue 3MyJIbCHH B TONOYHOM KaMepe yMEHbIIaeTcs B o0beMe U
CTaHOBUTCS MpO3pavyHbIM. Temneparypa yXOAsSIIMX ra30B CHUXKAETCS B CPABHEHHH C
00€e3B0KEHHBIM TOTUIMBOM Ha 35°C. B pe3ynbTaTe H3MEHEHHUS MapaMETPOB CHOKUTaHUS
TOIUIMBA M COCTaBa yXOISUIMX ra3oB yBEIMUUBAETCS 3(PQPEKTUBHOCTh MPUMEHEHUS
ToruBa. Haxoznsmiascss B coctaBe BOJOTOILUIMBHOM cMecH JucriepcHas (pa3za MOKET
OBITh HE MOJHOCTBHIO, HO TUCCOLIMMPOBAHA B NMpEAINIAMEHHHBIX peakuusx. Jlanee c
POCTOM TEMIIEpaTypbl B MECT€ aKTHMBHOIO TOPEHMsI MPOLECC AMCCOLHALNHA BOJBI
HaOMpaeT TemI, a M30BITOK aTOMOB BOJOPO/A, 0Opa30BaHHBIM MpPU 3TOM, OBICTPO
CMEIIMBAETCS ¢ U30BITKOM KHCIOPOAaM, TAKUM 00pa30M, UX KOHTAaKT KOMIIEHCUPYET
3aTpaThl SHEPTUU Ha pacnaj BoAsl. IIpucyTcTBHE HEKOTOPOIro KOJIMYECTBA BOAOPOIA
B IIPOLIECCE CHKUTAHMSI TOIUIMBA MPUBOJIUT C POCTY KOJUYECTBA MTPOILYKTOB CrOpPaHUSI.
Monekynasl BoAHOM (pa3el 007aAar0T OOJBIION CKOPOCTBIO, BCJEACTBUE UETO
YCKOPSIIOT PEAKUMU OKUCIUTENBHOIO IMpolecca, MO3TOMY oOpa3zyercsi MOJISAPHBIMN
3¢(}exT, KOTOpbI 3HAYUTEIBHO YJIY4YIIA€T OPUEHTALMIO YaCTULl AKTUBHBIX
paavkaioB O0OBOJAHEHHOW cmecu. He MeHee BaXHbIM (PaKTOPOM, KOTOPBII
XapaKTEepU3yeT 1EeNeco00pa3HOCTh NPUMEHEHUS BOJOTOIJIMBHOM KOMIIO3MIIMH,
MOXHO Ha3BaThb YyBeJHYeHHE J(P(PEKTUBHOCTH U CPOK CHYKObI TOMOYHOIO
ycrpoiictBa. CyIlIecTByeT psAI HCCIECIOBAHHMM, JOKA3bIBAIOIIMX, YTO NEPEPACXOL
TOTUIMBAa MOXeET ObITh cBhime 30-35% B pesyibTaTe 3arpsA3HEHUST TOBEPXHOCTH
HarpeBa B KOTJax caxkel u kokocoM. IIpu ropeHun OOBOJIHEHHOW CMECH YacThb
rio0y J1oyieTaeT A0 MOBEPXHOCTU HAarpeBa U B3pBIBAETCS HA HUX, Ojarogaps demy
CYIIECTBYET NPEIOTBPAILICHHE OTJIOKEHUHA M OYHMCTKA MOBEPXHOCTEM OT CTaphIX
CaXXHUCTBIX 00pa3oBaHuil. IMest AUCTIEPCHOCT SMYJIbCUU 6-25 MKM Ha MUKPOYpPOBHE
B TOTMIOYHOW Kamepe MPOUCXOIUT aKTUBHOE BCKUIIAHME M MHUKPOB3PHIB INIOOYIbI, 32
CYET ATOTO BO MHOI'O pa3 BO3PACTAET IMOBEPXHOCTh B3aMMOJCUCTBUS TOIUIMBA C
OKHCIIUTENIEM, CIJIEJOBATEIbHO, IMPOLECC TOPEHHUS NPOTEKAET HWHTECHCHUBHEE.
MuKpoB3pbIBbI 0OBOJIHEHHOTO TOIJIMBA Yalle MPOSBISIOTCS MPU AUAMETPE BOAHOU
dazsl 6 —10 mxMm. Ilpumensiss qucneprupoBaHHbIE BOAOTOIUIMBHBIE CMECH, MOKHO
HAO0JII01aTh MHOYKECTBO MOJIOKUTEIbHBIX U3MEHEHHUI: * B TOIOYHOM IMPOCTPAHCTBE,
r7ie TeMIeparypa MakCUMAaJIbHO BBICOKAs, MPOMCXOAMUT B3PBIB YACTHI[ TSKEJIOrO B



miaMeHu Qakena — TMPOLECC MMOBTOPHOIO AUCHEPTrUpPOBaHUS. Y BEIMYUBACTCA
CKOPOCTh U TPOJYKTUBHOCTH TOPEHHUS H3-32 BO3HUKHOBEHHS OrPOMHOTO 4YHUCIa
aKTUBHBIX CTOPOH MOJIEKYJ, OBICTPO BCTYNAIOIMUX B MPOIECC OKHUCICHHUS.
Habmronaercss moutu mosiHOE mpeoOpa3oBaHHE Yriiepoja. BO3MOXKHOCTH TOpEHHUs
HEOOJIBIIIOTO KOJMYECTBA KUCIOPOIa TIPH MaJCHBKOW TEMIIEPAType CXKUTAHHUS — BO
MHOTO Pa3 YMEHbBIIAET BHIOPOCHI OKHCIIOB a30Ta B OKPYXAIOIIYI0 CPEIy; ® 3a CUeT
pa3pbiBa CIIa0BIX MOJICKYJISIPHBIX CBS3€M BO3HUKAIOT OOJIee JIETKUE YTIEBOJOPOAbL;
napbl BOJbI pacnajaroTcss Ha cBoOoaHbIe paaukaisl H+ 1 OH—, uMeronrie HaMmHOTro
OOJBIIYI0O CIOCOOHOCTH BO3TOPAThCs, HEXKEIM 3aMKHYTbIE MOJIEKYJIbl, OHU HE
3aMeJISIOT TOPEHUE, KaK KPYIHbIe 00pa30oBaHuUs BOJIbI, HAIIPOTUB, CBOOOIHBIE MOHBI
KAaTaJIM3UPYIOT OKUCIUTEIbHBIE PEAKIIUU MTPU CHKUTAHUU CMECH, TEM CaMbIM CO3JAI0T
HECTAOWIbHBIE U JIETKO OKHUCJSIEMBbIE CBS3M CO CBOOOJAHBIMH paguKallaMu
OpraHWYECKOTr0 COEIMHEHUsA. B COOTBETCTBUM C TEOpUEH UEMHBIX PEaKIUi:
C)KUTaHUE HAYMHAETCS C AaKTHUBHOTO IIEHTPA, a CKOPOCTh IEMHOW XUMHUYECKOU
peakiuu MPOMOpPIHMOHATIBHA COACPXKaHUI0. Y HEOOBOJHEHHBIX KOHIICHTpALIUS
IEHTPOB Bcerjga OyJeT HUXKe, yeM y 0O0eNHEHHBIX TOIUuB. Jlake mpu HeOOIbIIUX
TEeMIlepaTypax B 30HE IUIaMEHU OOBEAEHHBIE CMECH BCErga HMEIOT OOJbIINe
MEPBUYHBIC COJCPKAHUSI AKTUBHBIX IIEHTPOB AaTOMOB M pAaJHUKaJIOB, 4YeM Y
HEOOBOJHEHHBIX — 3TO U €CTh MPEBOCXOACTBO HAJ YUCTHIM TOILJIUBOM.

J1st mIpoMesKyTOYHOM aTTeCTALUM:
Bomnpocsl k 3a4eTy 1o aucuuiuinHe « Teopusi TOpeHUs TOILIVBY
1. Knaccudukaims s3HepreTHIECKUX TOIUIHB.

CoctaB TBEpBIX U )KUJIKUX TOTUIHB.

CoctaB ra3000pa3HbIX TOTUIHB.
TennorexHU4YeCKHue XapaKTePUCTUKH TOTLIUB.
OrnpeneneHue TerI0Thl CrOpaHus TOIJIUBA.
3aKOH MOCTOSTHCTBA CYMM TEIJIOT CTOpaHusl.
Pacxon Bo3myxa v MPOAYKTHI CrOpaHUs TOILITUBA.
KoaddunmeHT n3obITka Bo3ayxa.

9. DHTanpnus NpoIyKTOB CTOPAHUS.

el B A U

10.0OcHOBHOE ypaBHEHUE TOPEHUS.

11.YpaBHeHHE HEMOIHOTO TOPEHUSL.

12.Xumuyeckoe paBHOBECHE M 3aKOH JIEUCTBYIOIIMX MacC.
13.3aBUCMMOCTh XUMHUYECKUX PABHOBECUM OT TEMIIEPATYPHI.
14.ITpoTekanue M MOABUKHOCTh XUMHUYECKUX PEAKITUH.
15. Jucconmanust BOASHOrO Napa U yTriIeKUCIOTHI.
16.BnusHre nucconuanyy Ha TeMIepaTypy TOpeHus..
17.CKOpOCTh XUMHUYECKUX PEAKIIHil.

18.Knaccudukaruss XuMUUECKUX PEAKIIUM.
19.3aBuCHMOCTb CKOPOCTH PEAKLIUHA OT TEMIIEPATYPHI.
20.BnusHue naBiaeHns HA CKOPOCTh PEAKLINAH.



21.3aBUCHMOCTh CKOPOCTH PEAKIMM OT COCTaBa CMECH IIpU
JABJICHUU U TEMIIEpaType.

22.I3MeHEHHE CKOPOCTH PEAKLIMU BO BPEMEHH.

23.1lenHbIE peaKnH.

24.CrauuroHapHasi TEOpHsI TEMIOBOTO BOCINIAMEHEHUSI.

25.HecranunoHapHas TEOpHUS TETUIOBOTO BOCIIJIAMEHEHHS.

26.11epenaua BemecTBa U Teria B OTOKE.

27. TypOynaeHTHOCTb, XapaKTEPUCTUKU TYPOYIECHTHOCTH.

28.51Bnenue TypOyJIEHTHOTO IEPEHOCA B MOTOKE.

29.Teopus nepeHoca KOJIMYECTBA ABUKCHUSA.

30.ITepenoc Temia u npuMeceil B TypOYyJIEHTHOM MOTOKE.

31.YpaBuenue nuddy3um.

32.M3oTepmuueckas cBOOOAHAs TypOyJIEHTHAs CTPYsl.

33.Pacmupenue TypOyJI€HTHOM CTPYyH.

ITIOCTOAHHBIX

34.F€OM€TpI/ILICCKa}I XApaKTCPHUCTHKA 30HbI CMCIICHMA. M3oTaxu B 3aTOIJICHHOU

CTpye. 3aKOH COXpaHEeHUsl UMITyJibca. FI3MeHeHne CKOPOCTH BIOJIb OCH CTPYH.

Hapacranue pacxoga JKMOKOCTH IO JUIMHE cTpyu. Hewsorepmuueckast

TypOysieHTHas cTpysi. CucTteMa II0CKUX MapaiebHbIX CTPYH.
35.Tema 2.7. PacipocTpaHeHHE JIAMEHU B ra3ax.
36.PacipocTpaHeHue MIIaMEHH B IIOTOKE.
37.13MepeHne HopMaubHON CKOPOCTH paclpOCTPAHEHHUS TUIAMEHHU.
38.YpaBHEHHE HOPMAIIBHOTO PACIPOCTPAHEHHUSI TUIAMEHHU.

39.3aBUCUMOCTh CKOPOCTH PACHPOCTPAHEHHMS IIJIAMEHU OT HABJICHUS, COCTaBa U

TEeMIEepaTyphbl CMECH.

40.1Ipenensl pacnpoCTpaHEHHUS TIJIAMEHHU.
41.TypOyneHTHOE pacpOCTpaHEHHUE TIJIaMEHHU.

42.T'opeHre 0 JHOPOAHOM Ta30BOM CMECH.
43.TypOyaeHTHOE TOPEHHUE OHOPOIHOM Tra30BOM CMECH.

44 JlamunapHoe nu¢dy3uoHHOE TOPEHHE.
45.TypOynentHoe auddy3uoHHOE TOPEHUE.

46.'openune cmecu razoB ¢ HEJOCTATOYHBIM KOJIMYECTBOM BO3/1yXa.
47.Ilpenensl yCTOMYMBOCTH FOPEHUS JJaMUHApHOTO (pakena.
48.VckyccTBeHHAs! CTaOMIM3AIIMS TIJITaMEHH.
49.VaTeHcudukarms cXUranusi ra3000pa3HbIX TOILIUB.
50.becmiaMeHHOE TOPEHUE Ta30B.

51.Knaccudukaims ropesok Jyisi CKUTAHUS Ta30B.
52.T'opeHue KUJIKUX TOIIUB CO CBOOOHOM MOBEPXHOCTH.
53.T'opeHue Kamnam *KuJIKOTO TOILIUBA.

54.Cxuranue *KuJKux TOIUTMB B akere.



55.PacnbuieHue )KUIKUX TOILUINB.

56.00m1as XxapakTepHUCTHKa MPOIECca TOPSHUS YaCTHIl TBEPIOTO TOILIINBA.
57.Teopust reTepOreHHOr0 TOPEHU.

58.IIpouecc XMMHUYECKOTO pearupoBaHus yriiepoa.

59.BuyTpeHHee pearupoBaHue yriepoaHOM YaCTHUIBI.

60.IIporiecc ropeHus yriepoaHONH YaCTHIIbI.

61.Y nenpHast CKOPOCTh TOPEHHUS YIIIEpo/ia.

62.0011as XxapakTepUCTHUKa MpoIecca TOPEHUs bUIEBUIHBIX TOIUIMB.
63.I'opeHne yacTHUIIbI BUIEBUAHOTO TOIUIUBA.

64.Pemenue 3a1a4u 0 BOCIUIAMEHEHUU Y BHITOPAHUM YACTHIIBI.
65.I"'opeHrne MOHOAUCIIEPCHOM MBUIH B ABYMEPHOM (hakere.

66.'openue yronbpHOM MU B Pakere.

67.OCHOBHBIE YCIIOBUS UHTCHCU(DUKAIIUY CKUTAHUS TTBUICBUIHBIX TOTUIHB.
68.1IpuroroBiieHre BOIOYTOJbHBIX TOILIHB.

69.0co0eHHOCTH BOCIUIAMEHEHHUS U CKUTAHUS BOJOYTOJIBHBIX TOILIUB.
70. IIpuroroBieHre BOJIOMAa3yTHBIX TOIUIUB.

71.Mopnenb ropeHus Kamii BOAOMa3yTHOTO TOIUINBA.

72.11puroroBieHre Ma3yTOYTOJIbHBIX TOILIUB.

73.0co0eHHOCTH TOPEHUSI Ma3yTOYTOJIbHBIX TOTLIUB.

74 IlpenmMytiecTBa COKUTraHuss KOMOWMHUPOBAHHBIX TOTLIUB.
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