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SXHHYECKOTO

C.A. ®omenko

«17» anpens 2020 r.

MII

IIporpamma yueOHON TUCIHAIINHBL «Teopus ropeHust ¥ B3pEIBaY
Ha3BaHUC NUCLUIIIAHBL

cocrapieHa ¢ yderoM ®DenepalbHOr0 rocyJapCTBEHHOrO 00pa3oBaTeNbHOrO CTaHIapTa
BBICIIEr0 00pa3oBaHMs HanpasieHus moArotoBku 16.04.01 Texuuueckas Qusnka, yrBEpKIEHHOTO
nprkazoM MuHucTepcTBa 0oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot «21» Hos6ps 2014 1.
No 1486;

Ha  OocHOBaHMM  ['ocymapcTBeHHOro  00pa3oBaTE€IBHOIO  CTAaHAApPTa  BBHICIIETO
npodeccronansHoro obpazoanus J[lonenkoit Hapoxmuoit Pecmy6muku ([OC BIIO JIHP)
HampaBiieHus 1oaroroBku  16.04.01 Texuumueckas (¢u3MKa, YTBEPXKICHHOTO IPHKA30M
MunuctepcrBa ob6pazoBanus u Hayku JIHP ot «16» mas 2019 r. Ne640;

Ilopsinkxa opranusanuu y4eGHOro mporecca B 00pa30BaTENIbHBIX OPraHU3alUSX BBICIIETO
npodeccronansHoro obpasoBanus J{onerkoit HapoxHoii PecriyOiauku, yTBEp)KIEHHOTO IPUKa30M
MumnucrepctBa obpasoBanus U Hayku JJHP Ne 1171 ot «10» HOsi6pst 2017 1.;

y4eOHOro IjIaHa U OCHOBHOM 00pa3oBaTebHOM IPOrpaMMBbl MarkCTpPaTyphl, HallpaBlIeHHs
noxroroBkd 16.04.01 Texuuueckass ¢usuka, paspaboranubeix B ['OY BIIO «Jlonemxmuii
HaIlMOHAJBHBIA YHUBEPCUTETY.

PazpaboTruuk:
IIpodeccop xadenpsr GU3NKH HEPABHOBECHBIX IPOILIECCOB, METPOJIQ skoJyoruu um. M.JI.
IToBxa /
~ ®.B. Henonexnn
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Ilporpamma y4eOHOH IOUCHHMIUIMHBI YTBEpXKICHAa Ha 3aceJaHuM Kadeapbl (u3uKu
HEPABHOBECHBIX NIPOIECCOB, MeTpooruu u skosoruu um. M.JI. ITosxa

IIpotokosn Ne 17 ot «02» anpens 2020 r.

3aBenyromuii kKageapoit
/
- B.B. benoycor

z
ITporpamma y4eOHON NUCHMIUIHHBI 0J00peHa y4eOHO-METOAUYECKOH KoMHuccHel (Gusmko-
TEXHHYECKOTO (haKybTeTa

ITpotoxon Ne 5 ot «15» ampens 2020 r.

[Ipencenarens yueOHO-METOIUICCKO
KOMHCCHH (PU3UKO-TEXHHYECKOro GaKybTeTa
B.H. Kotenko




1. OBJIACTH IPUMEHEHUMA U MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLIECCE

Hucuummna «Teopust TOpeHUss M B3pbIBa» SBISETCS YacThl0 Y4eOHOTO IUIaHA II0
HOJTrOTOBKE CTYAEHTOB-MarucTpoB 0 crenuanbHocTh «TexHudeckas pusnkay.

OCHOBY MJaHHOM JUCHMIUIMHBI BKIIOYAIOT 3HAHUS 10 JUCHMIUIMHAM, KOTOpbIE OBLIH
IIOJIy4EeHbI CTYJCHTOM paHee B YHUBEpCUTETe Takue Kak: «Bpicimias maremaruka», «®dusuka», u
«Xumus». B xozne oOydeHus DUCUUIUIMHE TEOpHUs TOPEHHs] M B3pbIBa (DOPMUPYIOTCS 3HAHHS O
3aKOHOMEPHOCTSX IPOILIECCOB TOPEHHSI M B3PbIBA, SBIIAIOMUXCSA HEOTHEMIEMON YaCThIO PA3JIMYHbBIX
dopM  eATENBHOCTH YEJOBEK, a TakXKe TEOPEeTHYECKOe Mpe/ACTaBIeHue 00 OCHOBax
IPOTHO3UPOBAHMS YCIOBHM 00pa3oBaHMs TOPIOYMX M B3PBIBOONACHBIX CUCTEM, OINpEAEICHUS
napaMeTpoB MHULMUPOBAHMS TOPEHHUS M B3pbIBA U OICHKH BO3MOXXHOCTH II€pPEX0Jia TOPEHHUs B
JIETOHALIUIO.

Y4eOHO-MeTOIMYeCKHe MaTepuanbl pa3padoTaHbl B COOTBETCTBUH C TpeOOBaHUAMHU
['ocyapapcTBeHHBIX 00pa30BaTENbHBIX CTAHAAPTOB BBICIIErO MPOPECCHOHATBLHOIO 00pa3oBaHUs U
OCHOBHBIX 00pa30BaTENbHBIX MPOTrpaMM IO HarpaBieHUsM moaroToBku 16.04.01 «TexHuueckas
buzuKay.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka y4eoHoil OucyuniuHvl

Hanpasnenue noaroToBku 16.04.01 «Texauyeckas pusnkay

CoBpeMmeHHbIe TPOOsIeMbI TYpOyIEHTHBIX

Marucrepckas nporpamma TEYEHHUH U TETIOMACcCONEPEHOca B TEXHUYECKUX

MIPHIOKECHUSIX
O0pa3zoBarenbHas IporpamMma aKaJIieMU4ecKas MarucTparypa
Kpanmuduxkarms MarucTp
KonndecTBO conepkaTeabHBIX MOTYIICH 3(9)

JuctummHa 6a30Boi / BApUaTUBHOMN Y4acTu

9 JucuurmHa BapuaTUBHON 4acTH
00pa3zoBaTebHON MTPOTrPaAMMBI

®opwmbl kouTposst (MK, sk3ameH, 3a4er) 3auer B 2 cemecTpe

TMoKasaTe ouyHas opma 3aouHas Gpopma
o0yJeHus o0yJeHus
KonunuecTBo 3a4€THBIX eAMHUILL (KPEAUTOB) 3 3
I'on moaroroBku 2 2
Cemectp 2 2
KonunuecTBo yacos 108 108
- JICKITMOHHBIX 14 2
- IPAKTUYECKUX, CCMUHAPCKUX 14 4
- 1abOPaTOPHBIX 14 2
- CaMOCTOSATEIHHOU PabOTHI 66 100
B T.4. UHAMBHUAYAJIbHOE 3aJaHHE

HenenbHOE KOJTHYECTBO YaCOB,

B T.4. ayIMTOPHBIX 42 8
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3. OIINCAHUE JUCHHUIIJINHBbI

Ileau u 3axaun

Heap u3yyeHHss AUCHUILUIMHBI: (OPMUPOBAHWE 3HAHWM, a TaKKe NPEICTABICHUS O
TEOPETUUYECKHX OCHOBaX IMPOTHO3MPOBAHUS YCIOBUI 00pa3oBaHHUsS TOPIOYUX U B3PHIBOOMACHBIX
CHUCTEM, OMpEJEICHUsl MapaMeTpPOB MHUIMUPOBAHUS TOPEHUS U B3pbIBA M OLIEHKH BO3MOXXHOCTH
nepexosia TopeHus B AeToHanuio. HeoOXxoaumo B Kypce MpernojaBaHusl JUCHHUIUIMHBI HAay4WThb
AHAIM3UPOBATH NTOTEHLMAIBHYIO B3PBIBOOIIACHOCTh CMECEH FOPIOYETO C OKUCIUTENEM, ONPEAEIIATh
TEPMOJMHAMHYECKHE TapaMeTpbl TOpEHUs M B3phbIBa; OOYYUTh METOJaM pacueTa [aBJCHHS B
yAApHBIX BOJIHAX U MPOTHO3UPOBAHUS pa3pyIIAIOLIEro JEHCTBUS B3phIBA.

OcHoBHbIE 3a124¥ I CHUIIJIMHBI:
- O3HAaKOMJICHHE C TEOPHSAMM TEIUIOBOTO M LEMHOIO B3pBIBA, 3aKUIAaHUSA M PaCIHpPOCTPAHEHUS
IIJIaMEHU, IETOHALUU U YAAPHBIX BOJIH;
- U3yYEHHUE YCIOBUN BOZHMKHOBEHMS M PACIIPOCTPAHECHMSI TOPEHHUS, YCIIOBUN NIEPEX0AA TOPEHUS BO
B3pBbIB, [IAPAaMETPOB I'OPEHMS I'a30B, )KUJIKOCTEH U TBEPABIX TOPIOUUX MATEPUAIIOB;
- OBJIQZICHUE METOJIaMH pacueTa o0beMa U cOCTaBa MPOJYKTOB TOPEHHs, TEIUIOTHI U TEMIEPaTyphl
TOPEHHUsI, OCHOBHBIX I10KA3aTEJICH IT0KAPHOU OITACHOCTH.

TpeGoBanus K pe3yabTaTaM OCBOEHHS JAMCHMILUIMHBI. [Ipoliecc M3y4eHUS IUCITUTUTMHBI
«Teopuss TOpeHHMsT W B3pbIBa» HampaBieH Ha (OPMHUPOBAHHE HJIEMEHTOB CIEAYIOLIUX
koMmnereHIui B cootBeTcTBUHM ¢ PI'OC BO P® Hanpasnenust noarorosku 16.04.01 Texuuueckas
(u3MKa ¥ OCHOBHOM 00Opa30BaTEIbHONW MPOTPaMMBbl BBICIIETO MPOGECCHOHATHHOTO 00pa30BaHMS
HampaBiieHuss moArotoBku 16.04.01 Texnuueckas Qusuka (Marucrepckas Imporpamma:
CoBpemeHHble TNpoOIeMbl TYpOYJIEHTHBIX TEUYEHHH U TEIJIOMAcCONepeHoca B TEXHUYECKUX
MIPUJIOXKEHUSX ):

-00uwexynsmyphoix (OK): ciocoOHOCTBIO K a0CTPaKTHOMY MBIIIUICHUIO, aHanu3y, cuaresy (OK-2);
TOTOBHOCTHIO K aKTUBHOMY OOIIEHHUIO B HAYYHOM, MPOU3BOICTBEHHOMN U COI[MAIbLHO-00I11€CTBEHHOM
cdepax AesITeNbHOCTH, CIOCOOHOCTHIO CBOOOTHO TMOJIB30BATHCS TOCYAAPCTBEHHBIM U HMHOCTPAHHBIM
s3bIKaMU Kak cpeacTBoMm nenoBoro obmenus (OK-3); crmocoOHOCThIO K OpraHu3alii HaydHO-
UCCIICIOBATEIbCKUX M HAYYHO-TIPOU3BOJCTBEHHBIX pabOT ¥  YINPaBJIECHUIO KOJUIEKTUBOM,
TOTOBHOCTBIO OIIEHWBATh KaueCTBO pe3yiabTaToB nearedbHOCTH (OK-4); TOTOBHOCTBIO IEMCTBOBAThH
B HCCTAHAAPTHBIX CUTyalUAX, HCCTU COLUAIBHYIO H 3THUYCCKYIO OTBCTCTBCHHOCTH 3a MPUHATHIC
pemenus (OK-5); cmocoOHOCTHIO CAMOCTOSTENIBHO TTPHOOPETAaTh M MCIOJIb30BaTh B MIPAKTUUYECKON
ACATCIIBHOCTH HOBBIC 3HAHUA U YMCHUS, B TOM YUCJIC B HOBBIX O6J'IaCT5IX 3HaHI/II>'I, HCMIOCPCACTBCHHO
HE CBs3aHHBIX co cdepoit nearenpHocTH (OK-6).

-oouwenpogpeccuonanvuvix (OIIK): cnocoOHOCTBIO K TPOQPECcCHOHATBHON  3KCIUTyaTaluu
COBPEMEHHOTO HAyYHOTO W TEXHOJIOTHYECKOTO OO0OpYAOBaHUS W MPHOOPOB (B COOTBETCTBHH C
nensiMu mporpammbl Maructparypbl) (OITK-1); cmocoOHOCTHIO AEMOHCTPUPOBATH U HCIIOJIB30BATh
yrayOJeHHbIE TEOPETHUYECKUE U NMPAKTUYECKUE 3HAHUS (YHIAMEHTAIbHBIX U MPUKIAJAHBIX HAYK
(OIIK-2);

CIIOCOOHOCTBIO OCYIIECTBISATh HAYYHBIH MOUCK U Pa3pabOTKy HOBBIX MEPCHEKTUBHBIX MOJIXOJ0B U
METO/OB K PELICHUIO TPOPECCHOHATIBHBIX 33]1a4, TOTOBHOCTh K MPO(EeCCHOHATBHOMY POCTY

( OIIK-5).

- npogeccuonanvnvix (IIK): npuMeHeHHIO (U3NYECKUX METOAOB TEOPETUYECKOTO U
9KCIIEPUMEHTAIILHOTO UCCIIEJOBAHMSI, METOJOB MAaTeMaTHYECKOr0 aHaJIW3a U MOJEIUPOBAHUS IS
CO3/IaHUSl WHHOBAIMOHHBIX MPUHIMIIOB, IOCTAaHOBOK 3aJad [0 pPAa3BUTHUIO, BHEIPEHUIO U
KOMMeEpIIHaTU3aiui HOBBIX HayKoeMKux TexHojorui (I1K-1);



KPUTUYECKOMY aHAIM3y COBPEMEHHBIX NMPOOJIEM TEXHUYECKOM (DM3MKM, MOCTABJICHUIO 3a/laud U
pa3pabOTKU NPOrpaMMBbl HCCIIEI0BaHMs, BBIOOPY aJ€KBAaTHBIX CHOCOOOB M METOJOB PELICHMS
HKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX 3a/la4, MHTEPIpPETalud, MPEACTABICHUIO U MPUMEHEHUIO
norydeHHbIX pe3ynbratoB (I1K-5);
CaMOCTOSITEIbHOMY ~ BBINOJIHEHUIO  (DU3HMKO-TEXHUYECKMX  HAy4YHBIX  HMCCIENOBaHHUU  JUIs
ONTUMU3ALMH NTapaMETPOB OOBEKTOB U MPOLECCOB € UCIOIb30BAHNEM CTAHIAPTHBIX U CIEIUAIBHO
pa3paboTaHHBIX HHCTPYMEHTAIBHBIX U TporpaMMHbIX cpeacts (ITK-6);
OCBOCHMIO M TPUMEHEHHUIO COBPEMEHHBIX (PM3MKO-MAaTEMaTHYECKUX METOAOB U METOAOB
UCKYCCTBEHHOTO  HHTEIUIEKTa JUIsI  pEUIeHHs MNpo(eCcCHOHAIBHBIX  3aJad, COCTaBJICHUIO
MPaKTUYECKUX PEKOMEH AN TT0 UCTI0JIb30BaHUIO MTOTydeHHBIX pe3ynbratoB (I1K-7);
NPE/CTAaBICHUIO PE3yIbTAaTOB HCCIEAOBaHUs B (opMax OTUYETOB, pedeparoB, MyOIHKAIMA U
npesentanuii (ITK-8).

B pe3ynbrare u3ydeHus: AUCHUILIUHBI CTYIEHT TOJKEH

3HATh:
- OCHOBHBIE TIOHSTHS MTPOLIECCOB TOPEHUSI U B3PBIBA;
- MEXaHU3MBbI paclpoCTPaHEHUs MIJIAMEHU;
- OCHOBBI IIpoIlecca TOPEHUs ¢ MO3ULUN (PU3NIECKUX U XUMUYECKUX 3aKOHOB;
- OCHOBHBIE BU/IbI IIJITAMEHU;
- KpUTHYECKHE  YCJOBUS  BO3HUKHOBEHHMS, DPa3BUTHA M TNPEKPALICHHS  IMPOLECCOB

HENPOU3BOIBHOIO TOPEHMS;

- COCTaB M CBOICTBA TOPIOYUX BEIIECTB;
- 0COOEHHOCTH BIMSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh MPOLIECCOB FOPEHNUS;
- 0 3aKOHOMEPHOCTSIX BO3HUKHOBEHUS U Pa3BUTHS TEXHOTEHHBIX B3PHIBOB;
- 00 0COOEHHOCTSX JETOHALIMOHHBIX B3PHIBOB B KOHJICHCUPOBAHHBIX B3PhIBUATHIX BELIECTBAX;
- 0 pa3IMYHBIX METOJAaX MPEeKpaIeHHs IPOLeCcca TOPEHUSI.

yMeThb:
- paccuUMThIBaTh MaTepUAIbHBINA M TEIUIOBOW OajlaHChI MPOIIECCOB TOPEHHS U TEMIIEPATypy
TOpEHHS;

- OIpEAeNsTh CKOPOCTh pacpOCTPAHEHUS TOPEHNUS;

- pacCUMTBIBAaTh W OKCIIEPUMEHTAIBHO ONPEACHATh KPUTUYECKHUE OCHOBHBIE IIOKa3aTeNn
II0’KapHOM OMACHOCTH BELECTB U MaTEPHUAJIOB;

- OLEHUBATh BO3MOXKHOCTb U YCIIOBHS IIEPEX0/1a TOPEHNUS BO B3PbIB;

- paccuMThIBaTh TEPMOJMHAMUYECKHUE TApAMETPhI TOPEHNUS U B3phIBa,

- paccUMTBHIBaTh MApaMETPhI YIApHBIX BOJIH;

- paccuMThIBaTh NapaMeTPhl JETOHALUU.

BJIAJ€ETh:

- METOJAaMHM aHaju3a U MPOTrHO3a BO3MOKHOIO BOZHUKHOBEHUS U Pa3BUTHUS IIPOLIECCOB F'OPEHUS U
B3pBbIBA;

- MeToJaMHM BbhIOOpa ONTHMAIBHOTO CIOCOOa TPEKpalleHHsT MPOLECCOB HEMPOU3BOIBLHOTO
TOPEHHUs B paMKax Npo(hecCUOHAIbHON AeSTEIbHOCTH.

4. COIEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3AIIUU YYEBHOI'O
IMPOLOECCA

IHopsiankoBbIii HOMEpP U TeMa Kparkoe conepxkanue TeMbl

Cooeporcamenvutii Mmooy 1
IIpoueccnl ropeHusi M B3pbiBa
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Tema 1. Teopus ropeHus U B3pbIBa
KaK HayKa

BBenennie. BO3HUKHOBEHHE U MUCTOPUUYECKOE MECTO HAYKH
ropeHus cpeau Apyrux Hayk. OyH1aMeHTaabHbIC TOHATUS
Teopun ropeHus. OCHOBHbIE TOHSATUS U OINpeAeTCHUS
qucuuiuHel «Teopus ropeHust U B3pbIBay.

Tema 2. TepMoanHamuka
MPOLIECCOB TOPEHUS

Knaccudukanusi 0OBEKTOB IO TMOXKAPHOW OMACHOCTH.
PaBHoBecuss mnpu BbiCOKOM Temmeparype. lIpomeccel
pacmpenusi. MeToibl BBIYUCIEHUS TEPMOAMHAMHYECKUX
rapaMeTpOB MPOAYKTOB.

Tema 3. Xumpdeckass KUHETHKA

OCHOBBI XMMHUUYECKON KHUHETHKH. KHHETHKa HEKOTOPBIX

TOPEHUS. peakuyil OKUCIICHHUSL.
Tema 4. Pacnpoctpanenusa | Mexanuka pearupyrommx cpen. [Inamena B
MJIaMEHU B ra3ax. HETYpOYJICHTHBIX  B3pBIBUATBIX  Ta3ax. Ilmams B

TypOyneHTHOM moToke ra3a. JInddy3noHHbIe TUIaMeHa.

Cooeporcamenvhutii M0o0oyas 2
Buanl miiamMmenn

Tema 5. Buasl 1miaMeHU WU
CKOPOCTH PACIPOCTPAHCHUS TPHU
TOPEHUHU Ta30B.

I'opeHue ra3oBO3AYIIHBIX U IIAPOBO3AYLIHBIX CMECEH.
l'openne muddysnonnoe u kuHeTH4eckoe. CTpyKTypa
IUIAMEHH, CTAallMOHAPHBIE W HECTAI[MOHAPHBIC TIAMEHA.
Teopun pacnpoctpanenusi TuiameHu: AU y3HMoHHAs |
terioBas. Popma (QpoHTa IIIAMEHHM H TOHSATHE O
HOPMaJIbHOM CKOPOCTH TOPEHUA. XapaKTEPHbIE PEKUMBI
HOpMaJIbHOTO ropeHusi. OnpeneneHue BbICOTHI INIAMEHHU.

Tema 6. ' opeHune XUAKUX TOTLIUB.

OcCHOBHBIE OCOOCHHOCTH TOPEHHUS JKUAKOrO TOIUIMBA.
Juddy3nonHoe TrOpeHHe KaIuld SKUIKOTO  TOIUIMBA.
OnbITHBIE JAHHBIE TI0 TOPEHUIO Kallellb JKUIKOTO TOILUIMBA.
Hcnapenue kanenap TOIJIMBA.

Tema 7. I'opeHue TBEPABIX TOIIUB.

CgoiicTBa TBEpAbIX TOIUIMB W MPOJYKTOB CTOpaHUS.
COINpUKOCHOBEHUSI MEXJy TOIUIMBOM H©  BO3AYXOM.
Mexauusambl  okuciieHus. Bocnnamenenue. IIporecchl
ropeHus. McreueHnue ra3os.

Tema 8. T'openue
paKeTHBIX TOIUINB

TBEPABIX

OOme XapakTepUCTUKUA TBEPAbIX PAKETHBIX TOIUIUB.
TepMmuueckoe pas3lioKEHHE KOMIIOHEHTOB  PaKETHOIO
ToruiiBa. CKOpOCTb TOPEHUS PAKETHBIX

TOIUIMB. Teopus TOpeHus TBEPIABIX PAKETHBIX TOILIUB.
MexaHu3M TOpeHHUs COCTaBHBIX TBEPABIX PaKETHBIX
TOIUIMB. BocruiaMeHeHne TBEpAbIX PAKETHBIX TOILIUB.

Cooeporcamensvuutii M0o0oyas 3
JleTonanus

Tema 9. Jletonanuss B rasax,
YKUJKOCTSX M TBEPBIX BEIIECTBAX.

3KCH€pI/IMeHTaJII:HBI€ METOAbI HUCCJICOOBAHUA IACTOHAIIUH.
DHU3HKO-XUMHYECKOE paccMOTpeHHE MPOIIECCOB
ACTOHAIMMU B rasax, XUIKOCTAX H TBep,Z[bIX BCIICCTBAx.
[IpenenvHble yCIOBUS yCTOMYMBOM JeTOHANMU. Pa3Butue
METOA0B (bI/I3I/IKO-XI/IMI/I‘-I€CKI/IX I/ICCJIG,Z[OBaHI/Iﬁ HpOI_[eCCOB
JIETOHAIIHH.




TemaTnueckuii miian

ConepxatesibHbIH MOTYJIb 1

KoanuecTBo 4acoB

Ounas popma o0OyueHust

3aounas popma oOyueHust

B T.4. B T.4.
Ha3sBanus comep:KaTeabHbIX ol g E % ol g E %
. o 2 | g § q o = | g S g
MOyJeld U TeM = = 3 SRS = = 3 sl €558
Q = gl OBl 89 H\G Q = =) gl 839 TQ
[aa) & = [a+] = qd = 9 M [~ = < = S =S S
o| Hl ol 6 98 9 ) = &l 5949
= % o &/ = H = % o & w®w B W
8 Ol s J = o 8 O S < = <
< < jas) < < jas)
Bl B o = = SR =
Tema 1. Teopust ropeHus u
p p 161212102110 411 |1]11
B3pbIBa KaK HayKa
Tema 2. TepMmoanHaMuKa
pMOZL 1312 (212 7 14 1 1 1 11
MIPOLIECCOB TOPEHMUSI
Tema 3. Xumuueckas
1312 212 7 12 1 11
KHHETHUKA TOPEHUSI.
Tema 4. PacupocTpaHeHUs
poctp 132120217 12 1 11
IUIAMEHHU B ra3ax.
Hmozo
no cooepocamenbHoOMy 55 8 |18 |8 | 31 521 2 4 2 | 44
Mmooy 1
Copep:xareJibHbII MOTYJIb 2
KoangecTBo 4acoB
Ounas popma o0OyueHust 3aounas popma oOyueHust
B T.4. B T.4.
Ha3zBaHus cojepKaTeJbHbIX ol 28 | & ol 21 % | &
! o <| 2| E/5g85¢d | 5| 2| E/Bg5¢
MoayJiei U TeM = S| 3] & e = = 3 sl €558
Q = gl OBl 89 29 Q = =) gl 89 T'Q
[aa) & =~ [+ = qd = 9 M [~ =~ < = S =SS
o| Hl ol 6 98 9 ) = &l 5949
= % o &/ = H = % o & w®w =B W
8 Ol s g = o 8 O S < = o
< < jas) < < jas)
Bl B o = = SR =
Tema 5. Buapl miamMeHu u
CKOpOCTH pacnpoctpaHenus [ 16 | 2 | 2 |2 | 10 11
TIPU TOPEHUH Ta30B.
Tema 6. TopeHue KUIKUX
p A 1302120217 11
TOILINB.
Tema 7. T'opeHne TBEpABLIX
P P 1302120217 11
TOILINB.
Tema 8. T'opeHnme TBEpABLIX
P PARX A 43 1 2 122 | 7 11
pPaKETHBIX TOILJINB




Hmozo
no cooeprcamenbHOMy 55 8 |8 |8 | 31 44 44
Mooynio 2
Copep:xarejibHbIIA MOTYJIb 3
KosmnuecTBo yacos
OuHas ¢popma 00ydyeHHs 3aounasi popma oOyueHunst
B T.4. B T.4.
HasBanus © o | @ e o o| = e
S = S s 2l 8 )
coepKATEIbHBIX o 2 | 595 9 ° 2 | o 889
i 5 = 8| & & 8 q = =l of| & 8 g &
MOayJied M TeM [ = 9 ole3 28 o 5| © ol B8 =28
Q = T £l 89 29 Q = =) gl 89 ¢
=] Z = sl g 9= 9 /A Z = s| g 8 =g
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Tema 9. Teopus ropeHust
Pt TOD 13 222 |7 12
Y B3PbIBA KaK HayKa
Hmozo
no cooepicamenbHoOMy 13 2 2 |2 7 12 12
Mooy 3
Bcezo
no cooepycamenvromy | 108 14 |14 | 14 66 108 | 2| 4 2 | 100
MO0y
5. METOAUYECKHUE PEKOMEHJIALWU JJIA ITPOBEJAEHUSA
JIEKIIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUHU
Tembl JTeKUMOHHBIX 3aHATHI
No Konuuecmeo
Ha3zeéanue memoi
n/n uacoe
1 |BO3HUKHOBEHME U HCTOPUYECKOE MECTO HAYKH FOPEHHUSI CPEIU APYTUX
HayK. DyH/1aMEeHTaAJIbHbIE TOHATHUS TeOpUur ropeHust. OCHOBHbBIE MTOHATHUSA U 2
ONpeNeNeHUs] JUCHUIINHBI « Teopus ropeHus U B3pbIBay.
2 |[Knmaccudukanuss oOBEKTOB IO IMOXAPHOW OMAacHOCTH. PaBHOBecHs TpH
BBICOKOM TeMrieparype. I[Iponeccel pacmupenus. MeToasl BBIYHUCICHUS 2
TEPMOJIMHAMUYECKUX apAMETPOB IIPOTYKTOB.
3 |OcHOBbI XMMHYECKOW KHUHETHKH. KWHETHKa HEKOTOpPBIX peaKkIui )
OKUCIICHUS.
4 [Mexanuka pearupyomux cpea. [ImameHna B HeTypOyJIeHTHBIX B3PhIBYATHIX )
rasax. [lmams B TypOyneHTHOM noToke rasza. uddy3nonnsie miameHa.
5 |OcHoBHbIE OCOOCHHOCTH TOpEeHHs >XKuAKoro TtomnuBa. JuddysuonHoe
FOPEHHE KaIUIM KUJAKOro TOuMBa. ONBITHBIE JaHHBIE [0 TOPEHUIO Karlellb 2
PKUJIKOTO TOIUIMBA. VMicnapenue karesnp ToIiuBa.
6 |CpoiicTBa TBEpABIX TOIUIMB M MNPOAYKTOB cropaHus. CONpPUKOCHOBEHHS 2




MEXy TOILIMBOM M BO3JyXOM. MexaHM3Mbl okucieHUs. BocriameHenue.
[Ipouieccel ropenus. Mcreuenue ra3os.

OO1mure XapaKTepUCTUKU TBEPAbIX PAKETHBIX TOIUIMB. TepMmHuecKoe
Pa3lIoKEHUE KOMIIOHEHTOB pakeTHOro ToruiuBa. CKOpPOCTb TOpPEHHs
[paKeTHBIX TOIIUB. Teopust ropeHus TBEPbIX PAKETHBIX TOILIMB. MeXxaHu3m
FOPEHUsI COCTaBHBIX TBEPJBIX PAKETHBIX TOIUIMB. BocmiameHeHue TBepbIx
[PAKETHBIX TOILJIHB.

BCEI'O

14 uacoe

TeMbl NpakTHYECKUX 3aHATHI

Hazeanue memui

Konuuecmeo
uacoe

CocTaBieHUe YpaBHEHU TOPEHUS.

1

Pemenue 3aa4 Ha onpeeeHne He0OXOqMMOro pacXxoa Bo3ayxa, oobeMa
U COCTaBa MPOAYKTOB TOPSHHSI MHIUBUIYATbHBIX Ta3000pa3HBIX BEIIECCTB.

Oco0OeHHOCTH OTpeAeNieHUsT HEOOXOAUMOTO pacxoja Bo3lyxa, oObeMa u
COCTaBa HpO,Z[yKTOB I‘OpeHI/I}I I/IH,Z[I/IBI/II[yaJIBHBIX XUMHNYCCKUX CoeﬂHHeHHﬁ.
Penrenue 3amad.

KoHIIEeHTpallMOHHBIE TIPEAENbl  PACHPOCTPAHEHUS IIJIAMEHHU. AJITOPUTM
[pacueTa KOHIUEHTPALMOHHBIX MPENETOB PACIPOCTPAHECHHUS IIJIAMEHH.
Pemenue 3amady.

Perienue 3a1au Ha onpeeneHne HeoOX0IMMOro pacxo/ia Bo3ayxa, 0obema
1 COCTaBa MPOAYKTOB TOPEHMSI Ta30BbIX CMECEH.

OnpeneneHne TeMIEpaTypbl TOPEHUsl CIOXKHBIX COCAMHEHWH Ha IpUMEpE
MCKOIIaeMoro TornBa. Pemienue 3aau.

AJITOPUTM ~ pacuera TeMIeparypbl TopeHus. Pemenue 3amad 1o
OTIpeIeNIEHUI0 TEMIIEPATyphbl TOPEHUSI UHAUBUIYAIbHBIX COETUHEHUH.

XapakTEepUCTUKH CMECEM XMMMUYECKHUX COEIMHEHUH. AJITOPUTM pacyera
[pacxo/ia BO3yXa U OIpeaelIeHUs IIPOJYKTOB T'OPEHHS CMECEH XMMUYECKUX
COCIMHEHUN.

Pacuer mokasareneil I0KapOB3pBIBOOIIACHOCTEN 3aJaHHBIX BEIIECTB H
MaTEpUalOB, a TaK)K€ OLICHUTb CTEIEHb OMACHOCTH JUIsl KOHKDPETHBIX
YCIIOBUI MPOU3BOACTBA.

BCEI'O

14 uacoe

TeMbl 1a00pPaTOPHBIX 3aHATHI
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No Konuuecmeo
wn Ha3zeéanue memuoi waCOs

1 [lTocTpoeHue cxeMbl YCTAHOBKM YCTPOMCTB B3PbIBO3AILUTHI. 1

2 |OnpeneneHue CKOPOCTH  PACIPOCTPAaHEHMsI OTHS INpU  TOPEHUM B
3aBUCUMOCTH OT PACIOJOKECHHsI JJIEMEHTa KOHCTPYKIMH (oOpasma) u 1
BIIMSTHUE MPOTUBOIIOKAPHOU 00pabOTKU APEBECHHBI HA €€ OTHECTOMKOCTD.

3 |PacueT OCHOBHBIX XapaKTEPUCTUK B3PHIBOOIIACHBIX CMECEH. 1
OnpeneneHue  KOIMYecTBA M MECT  YCTaHOBKM  MEPBUYHBIX
npeoOpazoBareneit uH(popMauu (1aTYuKOB) CUCTEM 1
B3PBIBONPEAYIPEKICHUS B IPOU3BOICTBEHHBIX TOMEIICHUSX.

5 [[lomyyenue mnupodopHBIX GoOpM Kene3a, KobanbTa H HUKEIS U )
MCCIIEIOBAHUE UX CBOMCTB.

6 |CuHTe3 U UCClIeIOBaHUE CBOMCTB LIBETHOTO CTEKJIA. 2

7 |M3y4yuTh METOAUKY SKCHEPUMEHTAIBHOTO OMNpPENENCHUs TeMIEepaTyphbl
BCIIBIIIKKM M TEMIIEPATypbl BOCILUIAMEHEHHUS TOPIOYMX KHJIKOCTEH B 2
OTKPBITOM THTJIE.

8 [DkcmepuMeHTaIbHOE ONpeAeNeHUEe CKOPOCTH PACIPOCTPAHEHUsI OTHS MpU )
FOPEHUH TOPIOYMX U JierkoBocaMenstonuxcs skunkocrent (10K u JIBX).

9 |Onpenenenue aacopOLMOHHON aKTUBHOCTH 110 METUIICHOBOMY CHHEMY. 2
BCEI'O 14 uacoe

6. METOAUWYECKHME PEKOMEHJIAIIUU 11O OPTAHU3ALINU
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB
Opranu3anusi cCaMmoCTOATEILHONH padoThI CTYA€HTOB
(coomeemcmeeHHO OaHHbLIM 8 MAbIUYe MeMAMmUYecKo20 Niana)
No Konuuecmeo
wn Ha3zeanue memoi 4aCOs
1 Hcropusi BOSHUKHOBEHHSI W JIOCTHDKCHHUS HayKd B OOJIACTH H3YYCHHS 10
OTHSI.

2 Knaccudukamnuu moxapoB U B3phIBOB. 7

3 OcHOBHBIE TIPOOIEMBI TOPEHUS.

Omnpenenenne paBHOBECHOTO COCTaBa U TEPMOJUHAMHYECKHX CBOMCTB
MPOJIYKTOB CTOPAHUS.

5 OTKJIOHEHHUS OT UACAIBHOIO ra3a. 7

6 Knaccugukanus npoueccoB UCTEUECHHUS. 7

7 TepMoaMHaAMHYECKHE COOTHOILLICHUS ISl TPOLIECCOB UCTEUCHMUSI. 7

8 Bnnsinve HepaBHOBECHOCTH. 7

9 JIByx(a3HbIi TOTOK. 7
BCEI'O 66 uacos
7.  KOHTPOJIBHBIE BOITPOCHI K TPOMEKYTOYHOM ATTECTAIIUA




25.
26.
27.
28.
29.
30.
31.
32.

33
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HcTopust BO3HUKHOBEHUS U IOCTH)KEHUSI HAYKHU B 00JIACTH U3yYEHUS OTHSI.
Knaccudukanum moxapoB u B3pbIBOB.

OcHoBHbIE TPOOJIEMBI TOPEHUS.

OmnpeneneHne paBHOBECHOI'O COCTaBa M TEPMOJIMHAMUYECKUX CBOMCTB IIPOAYKTOB
CTOpaHUSA.

OTKIIOHEHNUS OT UJCAJIBHOTO Ta3a.

Krnaccudukanus npoueccoB UCTEUESHHUS.

TepMonnHaMuyeckue COOTHOLIEHUS 7Sl POLIECCOB UCTEUEHUSI.

Bnnsinve HEpaBHOBECHOCTH.

JIByx(a3Hblil OTOK.

. Pacuer paBHOBecHOro cocrasa.

. Beruucnenue TepMouHAMUYECKUX TAPAMETPOB MPU PAaBHOBECHH.

. OnieHka xapakTepuUCTUYECKUX TapaMETPOB CUCTEM IOPIOYEe-OKUCITUTENb.
. Ilopsinok 0qHOBPEMEHHO MPOTEKAIOIINUX PEAKIIUH.

. TemnepaTypa 1 CKOPOCTh XUMHUUYECKUX PEAKIIUH.

. MexaHu3Mbl LIENHBIX PEAKLIHA.

. Pa3BeTBinsromuecs Henu v B3pbIBHI.

. AncopOmust.

. HecopOrusi.

. Kunetnka xuMruyeckux peakuuii Ha MOBEPXHOCTH.

. BeICTpBIE peakiuu: BBeIEHUE.

. CKOpOCTH OBICTPBIX pEaKIHii.

. Peakuust Bogopo/ia ¢ KUCIOPOAOM.

. Oxucnenue mapauHOBBIX YTIIEBOJAOPOIOB.

. CniennanbpHOE pellieHre ypaBHEHH OJHOMEPHOTO CTAllHOHAPHOTO PACIIPOCTPAHEHHUS

IJIAMEHH.

HckpuBieHHbIE (PPOHTHI IIIAMEHH.

[TpuHIMnB cTabMIU3auy (HPOHTA IIIAMEHH B Fa30BBIX MMOTOKAX.
Pacnpoctpanenue niameHu B TpyOax.

TemnnoBast Mozienb 30HbI ropeHHs. 30BITOK SHTATBITHH.
[TpyHIMI BOCIIIIAMEHEHHS.

@DeHOMEHOJIOTHYECKOE OMMCAHNE TYPOYICHTHBIX IJIAMEHHU.
Pabota Jlamxénepa.

Pabota I]enkuna.

. JlJamunapusie 1uddy3noHHBIC ITaMEHA.
34.
35.
36.
37.
38.
39.
40.

CaolicTBa TBEPBIX TOIJIUB U MPOAYKTOB CTOPAHUSI.

VYcnoBus, Ipyu KOTOPBIX A€TOHALIMS 3aTyXaeT WM HE BO3HUKAET.
OOm1re XxapaKTepUCTHKH TBEPIBIX PAKETHBIX TOILIMB.
MexaHn3M aKTUBUPOBAHUS U PaCIPOCTPAHEHUS JETOHAIUH.
N3mepenune ckopocTy JETOHALUH.

TeMmneparypbl J€TOHAIIH.

OCHOBHBIE TApaMETPHI I€TOHALINH.
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8. OBPABEII MOAYJBbHOI'O KOHTPOJIA

IOy BIIO «IOHEIIKA HAIIMOHAJIbHbIII YHUBEPCUTET»
@akynbTeT PU3UKO-TEXHUUESCKUN

Hanpaenenue noocomosxu: 16.04.01 Texnuueckan puzuka

Mazcucmepckas npoepamma: Cospemennvie npoodremvt mypoyieHmMHbIX MeYeHUul u
MenaoMacconepenoca 6 mexHu4ecKux nPUi0HceHusx

Ilpoepamma nodecomosku. aKademuuecKkas mazucmpamypa

Cemecmp 2

Yuebnas oucyuniuna Teopus 2openus u 63pviga

MOAYJIbHAA KOHTPOJIbHAA PABOTA
BAPHUAHT Nel
1. MexaHu3Mbl HEMHBIX PEAKLIHUM.
2. Pa3BeTBISIOMIMECS LEMH U B3PbIBHI.
3. AncopOrus.
VTBepkaeHo Ha 3acemaHuu  Kadeapbl
IIPOTOKOJ Ne OT « » 20 T.

3aBenyrouuii kadenpoit

[IpenonaBarens
Kpurtepun oneHnBaHus MOAYJIbHOT0 KOHTPOJIS
Homep 3a0anusn Koauuecmeo o6annoe
1 20
2 20
3 10
Bcezo 50 o6annoe
9. OBPA3EIl DK3AMEHAILIMOHHOI'O BUJIETA
Teopemuueckue 60npocwl K IK3aMeHy
1. Vcropusi BOSHUKHOBEHHMSI U JOCTUKEHHS HAYKU B 00JaCTH U3YUEHHSI OTHSI.
2. Knaccudukanum moxapoB u B3pbIBOB.
3. OcHoOBHBIE POOJIEMBI TOPEHUSI.
4.

Omnpenenenne paBHOBECHOI'O COCTaBa U TEPMOJIMHAMUYECKUX CBOMCTB IIPOAYKTOB
CTOpaHUS.

OTKJIOHEHNUS OT UJCAJIBHOTO Ta3a.

Krnaccudukanus npoueccoB HCTEUEHHUS.

TepMonnHaMuyecknue COOTHOLIEHUS 7Sl IPOLIECCOB UCTEUEHUSI.

Binsinve HEpaBHOBECHOCTH.
JIByx(a3Hblil MOTOK.

AR SRR
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10. PacueT paBHOBECHOTO COCTaBa.

11. Beruncienue TepMOJMHAMUYECKUX TAPaMETPOB MPHU PABHOBECHUU.

12. OneHka XxapakTepUCTUYECKUX TAPAMETPOB CUCTEM TOPIOYEE-OKUCINUTEND.

13. Tlopsiok OJTHOBPEMEHHO MPOTEKAIOIIUX PEAKIIHIA.

14. Temnepatypa ¥ CKOPOCTh XMMHUYECKUX PEAKLIUM.

15. MexaHu3Mbl LIEMHBIX PEAKIIHA.

16. Pa3BeTBastomuecs EeNH U B3pPhIBBI.

17. AncopOrus.

18. JlecopOrusi.

19. KuHeTrka XUMHUYECKHX PEAKIMA Ha TOBEPXHOCTH.

20. beicTpble peakuu: BBEICHHUE.

21. CxopocTu OBICTPBIX PEaKIIHil.

22. Peakuus BOJopoaa ¢ KUCIOPOJIOM.

23. Okucnenue napaGuHOBBIX yrIEBOJIOPOIOB.

24. CrenunanbHOE pelIeHUE YPaBHEHUHM OJHOMEPHOI'O CTAlIMOHAPHOI'O PACIIPOCTPAHEHHUS
IIJIAMEHU.

25. UckpuBieHHble (GPOHTHI IJIAMEHHU.

26. [Ipunnumne! ctabmimzanuu GpoHTa IJIAMEHU B Ta30BBIX TTOTOKAX.

27. PactipocTpaHeHue TIIaMeHH B TpyOax.

28. TenoBast MoJieTTb 30HBI TOPeHUS. MI30BITOK YPHTANIBITHH.

29. [lpuHuuI BOCIIJIaMEHEHUSI.

30. deHOMEHOJIOTHYECKOE ONTMCAaHNE TYPOYJIICHTHBIX TUIAMEHH.

31. Pabora [lamkénepa.

32. Pabora Ilenkuna.

33. JlamunapHubie Au(Py3nOHHbIE IITaMEHA.

34. CBolicTBa TBEP/bIX TOILUIUB U MPOAYKTOB CTOPAHMUSI.

35. YcnoBus, Ipu KOTOPBIX JETOHALUS 3aTyXaeT WM HE BO3HUKAET.

36. O6mme XxapaKTepUCTUKH TBEP/IbIX PAKETHBIX TOILJIUB.

37. MexaHu3M aKTHUBUPOBAaHMSI U PaCIPOCTPAHEHUS IETOHALINH.

38. 3MepeHne CKOpOCTH JE€TOHALIHH.

39. Temnieparypbl A€TOHALUH.

40. OcHOBHBIE MAPAMETPHI JIETOHALINH.

IOy BIIO «IOHEIIKA HAIIMOHAJIbHbIII YHUBEPCUTET»

@akynbTeT PUIUKO-TEXHUUESCKUN

Hanpaenenue noocomosxu: 16.04.01 Texnuueckas puszuka
Maeucmepckas npoepamma: Coepemennvle npoonemvl mypoyieHmMHbIX MeYeHUl U
Meniomacconepenoca 6 MmexHu4ecKux nPui0HceHuax
IIpoepamma nodeomosxu: akademuyeckas mazucmpamypa
Cemecmp 2
Yuebnas oucyuniuna Teopusn zopenus u 63pviea
BUJIET Nel

1. OcHoBHbIE TPOOIEMBI TOPEHHUSL.

2. OmnpeneneHre PaBHOBECHOTO COCTaBa U TEPMOAMHAMUYECKUX CBOMCTB MPOIYKTOB
CropaHusl.

3. OTKIJIOHEHUS OT UIECAJILHOIO rasa.

VYTBepkIeHO Ha 3acelaHuM  Kadeapbl ,
IPOTOKOJ Ne OT « » 20 T.




3aBenyrouuii kadeapoit

[IpenonaBarens
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Kpurepun oneHuBaHNs MOIY/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo o6annoe
1 30
2 30
3 40
Bcezo 100 é6annos

10. KPUTEPUM OLHEHUBAHUA

Pacnpeoenenue 6annos, Komopvie Mozym noay4unms CHyoeHnbl

6 npoyecce usyienui 0ucuunﬂuubl

Oprasn3zannoHHo CPC Bcero
y4eOnasi pabora NupuBuayanbuas | MoayabHblil | MHauBuayaabHas
CTyAEHTa pa6ora KOHTPOJIb |TBOpYeckasi padora
Max 10 6amioB max 10 6amioB max 50 max 20 0amioB 100 6amnoB
OaoB
pa3paboTka gokiana
Ha
CTYJCHYECKYIO
HAyYHYIO
KOH(EpEeHITHIO
ILlIxana coomeemcmeusn 6ann0e HAYUOHATLHOU WIKAe
Ouenka Ouenka no OueHka mo rocy1apCcTBeHHOI MIKajIe Ouenka nmo
no mkaJue | 100-6anabHoM (3x3ameH, Tu(pPepeHUINPOBAHHBIN 3a4eT) rocy1apcTBeHHOMI
ECTS HIKaJIe KaJe (3a4er)
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopor110) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YIOBJIETBOPHUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TE€HO
FX 35-59 2 (HEYJOBJIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MO»KHOCTBIO TOBTOPHOM CHA4YH
F 0-34 2 (HeYZOBJIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOKHOCTHIO TIOBTOPHOM CIa4yMl MPH yYCIOBUH
00s13aTeIbHOTO HA0Oopa AOTIOTHUTEIBHBIX OAJIJIOB

11. MATEPHAJIBHO-TEXHHUYECKOE OBECIHHEYEHUE YYEBHOI'O TIPOLHECCA
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JlexuvoHHBIE 3aHATUS IPOBOJATCA B Ay JUTOPUH, OCHALLICHHON MYJIBTUMEIUMHON TEXHUKOU U
TOCKOH.
JlaGopaTopHble 3aHATHs MPOBOJATCS B yueOHbIX Jlaboparopusx kadpeapst PHIIMD um. N.JL.
[ToBxa, 000py10OBaHHBIX JJAOOPATOPHBIMU YCTAHOBKAMH, YU€OHBIMH CTE€H/IaMH, CTOJIAMH, JOCKOM.

12.

PEKOMEH/JTOBAHHAS JIMTEPATYPA

Ne
n/n

HaumenoBanue

KoJj-Bo
IK3EeMILISIPOB
B OM0JIMOTEKE

JlonHY

Hannumue
3JIEKTPOHHOM
BEpPCHHU B
IbC

OcHognasa numepamypa

benoycos, B. B. Teopust ropeHust ¥ TEIJIOBBIE YCTAHOBKHU
: yue6. mocodbue / B. B. benoycos ; Jlonenkuii Ha1l. yH-T.
- ouenx : FOro-Bocrok, 2004. - 120 c.

Huddy3nonHsie Mpomecchl B CTAllMOHAPHBIX Ta30BBIX
notokax : [yue6. mocobue] / Hemonexkun @., KoBaneHnko
A., CokonoB B. u np. ; BoctouHoykp. Hal. yH-T uM. B.
Hans ; Jonen. Hau. yH-T. - U3a. 2-e. - JIyranck : U3a-Bo
BoctouHoykp. Hail. yH-Ta uMm. B. Jlans, 2007. - 222 c.

Henomnekun, ®@. B. deHoMeHoIorHIecKas Hu
CTATUCTHUYECKass TEOpPUS HEPaBHOBECHBIX IPOIECCOB
[OnexTpoHHbIi pecypc] : ydeOHoe mocobue / . B.
Henonekun, A. b. Crynun ; I'OY BIIO "loneukui
HanMoHaneHBIH yHHBepcuteT', Kadenpa PHIIMuD. -
Honenk: JonHY, 2006. - Dnektponnsle nanubie (1

daiin).

Henonekun, ®. B. ®usnko-xumMuueckas ruJpoauHaMUKa
: Yue0. mocoOue sl CTYAEHTOB IO CIEIUAIA3AINN
"®u3uka HepaBHOBecC. nporecco” / @. B. Henomnekun ;
Honen. Hatt. yH-T. - Jloneuk : YkpHTOK, 2002. - 106 c.

Jlonoanumensvnan numepamypa

Teoperuueckne W TNPHUKIATHBIE ACHEKTHl AUPPYy3un :
yaeOHnoe nocobue / @. B. Hegonekun, A. A. KoBaneHnko,
A. b. buprokos, I1. A. T'nutues ; 'OY BIIO "loneuxuit
HaunoHanbHbEIN yHUBepcureT' ; ['OY BIIO "Jlyranckuit
HallMOHAJbHBIM yHuUBepcuteT umeHu B. Mana" ; T'OY
BIIO "JloHenKui HallMOHAJILHBIHN TEXHUYECKUU
yauBepeuteT'. - Jloneuk: JlonHY, 2017. - 326 c.

Oeiinman, P. ©. deitHMaHOBCKHE JIGKIIUU 1O (PU3MKE :
ITep. ¢ anrn. [Bem.] 4: Kuneruka. Temnora. 3Byk / P.
O®eiinman, P. Jleéiton, M. Conac ; Ilog pen. . A.
Cmopoaunckoro ; Ilep. ¢ anrn. A. B. Edpemona u mp. - 4-
emsa. - M. : YPCC, 2004. - 240 c.

[IpoGneMbl SKOJOTMM UM  TEXHOTCHHO-IKOJOTHYECKON
Oe3omacHoCTH : mocBsmaercs 100-1eTuio co THS POXKI.
yi.-kopp. HAH Vkpaunsr U. JI. TToBxa / [A. b. CtynuH u
ap. ; mox oour. pen. A. b. Crynuna] ; JloHenkuii Hall. yH-
T. - Honenk : JouHY, 2010. - 503 c.
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8. UYepnorop, JI. @. Kocmoc, 3emMis, 4eloBeK: aKTyajlbHbIC
npobnems! / JI. @. Yepnorop ; XapbKOBCKHMH Hall. yH-T
uM. B. H. Kapasuna. - Xapekos : U3n-so XHY um. B. H.
Kapazuna, 2010. - 189 c.

PaGouass mporpamMma paccMOTpeHa U TEpeyTBepXKIeHa Ha 3aceJaHud  Kadeapsl

¢ u3MeHeHusIMH (6e3 n3MeHenuil) Ha 20 TO/I.

[TpoTokomn Ne OT « » 20 T.

3aBeayromuii. kadeapoi
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