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1. lean u 32724y TUCHHUILIHHBI

Ilesiu ocBOEHUS M CIUILIMHBI:
dbopMUpOBaHUE KOMIIETEHIIMM, CBS3aHHBIX CO 3HAHUEM KJIaCCU(UKALUM U
M10’KapOOIAaCHBIX CBOMCTB BEIIECTB U MaTEPHAIOB, MEXaHHW3Max MPOIECCOB Pa3BUTHUS
U TYIICHUS TT0KapoB

HepequL KOMHeTeHHHﬁ, (l)OpMI/IpyeMI)IX B IIpoecCce U3YyICHUA NUCIHUIIJINHBI

KoMnerennun Conep:xkanue

IIK-13 Criocoben pa3pabaTbIBaTh IPOEKTHI IIAHOB PEKOHCTPYKIIMU, TEXHUYECKOTO
MEPEBOOPYKEHUS OCHOBHBIX (POHJOB Ha JIEHCTBYIOIIMX T'OCYIAPCTBEHHBIX
00BeKTax; IUIaHbl PACHpPEIEICHUs JUMUTOB CPEACTB, BBIACIAEMBIX Ha
SKCIUTYaTallMOHHO-TEXHUYECKYIO AESATENbHOCTb, COJAECpPKAHUE U Pa3BUTHUE
npodIbHOW UHPPACTPYKTYPhl MaTEPUATBHO-TEXHUYECKOTO OOECIICUCHUS;
MIPOBOJIUTH IPOBEPKH IO PACHPEACIICHUIO JIUMUTOB CPEJICTB, BBIAEIAEMbIX
Ha HKCIUTYaTallMOHHO-TEXHUYECKYIO JI€ATEIbHOCTD, COACPKAHUE U pa3BUTHE
npodunbHOW HHEGPACTPYKTYpPBHl MaTepUaTbHO-TEXHHUUYECKOro o0ecredeHus
cmyxeOHO# jmesrenpbHOCTH MunuctepctBa Poccmiickoit ®epepanuu 10
JeJiaM TPakKJAHCKOM 0OOPOHBI, Ype3BbIYaHBIM CUTYAlUsIM M JTHKBUIAINH
[IOCJIEICTBUI CTUXUIHBIX OCICTBUI

3ajauu IMCHUIIINHbI:

° MPUOOPETCHUE TEOPETUUECKUX U MPAKTHUYECKUX 3HAHUU 1O (U3UKO-
XUMHUYECKUM OCHOBaM OIICHKM TIOKapHOW OINACHOCTH, YCJOBUS Pa3BUTHS,
pacnpocTpaHEHUs U MPEeKpaIieHNus TOPEHUS MPU MoKapax;

° ONpeIeTICHUE MOKAPHOW OMACHOCTH BEIIECTB U MaTEpPUATIOB, 3HAHUM T10
HAay4YHO-000CHOBAHHOMY BBIOOPY OTHETYIIAIINX BEIIECTB IS TYIISHUS TI0KapOB.

2. IlepeyeHb UIAHUPYEMbIX Pe3y/abTAaTOB 00Y4YeHHS 10 AUCUMILIHHE,
COOTHECEHHBIX ¢ HHAUKATOPAMHU J0CTUKEHHUs KOMIIEeTeH LU

NHaukaTopsl JOCTHKEHHUS] KOMITETEHIIUU [Inanupyemble pe3ynbTaThl OOy4YEHHS 11O
JUCHUIUIMHE,  XAapaKTEpPU3YIOIIHUE  JTallbl
(hopMHpOBaHMSI KOMITETEHIUI
Pa3pa0aTbIBaeT MPOEKTHI IIAHOB 3Haer

PEKOHCTPYKIH, TEXHUYECKOTO
NIEPEBOOPYKEHUSI OCHOBHBIX (DOHJIOB Ha
NEHCTBYIONIMX FOCYAAPCTBEHHBIX 00BEKTaX;
IUTaHbI PACIIPEIEICHHS] IUMUTOB CPENICTB,
BBIIETISIEMBIX Ha OKCILTyaTallOHHO-
TEXHUUYECKYIO AESITEIbHOCTD, COJIEPKaHUE U
pazButre npouIbHON HHPPACTPYKTYPHI
MaTepHaIbHO-TEXHUUECKOTo 00eceueH s
I1K-13.1

CyIIHOCTh W [Eh YIPaBICHUS MaTEePHATLHO-
TEXHUUYECKUM 00ECIIEYeHHEM C YIETOM OLIEHKHU
MO’KapHOU OMACHOCTH BEMIECTB U MaTEPHUAJIOB
I1IK-13.1.PO-1

Bunel nnanoB, pa3zpabaTbiBaeMbIX B OpraHax
yIpaBICHUS MaTepHUaTbHO-TEXHUUECKUM
obecrieuenueM wu  moxapazaeneHusx MUC
Poccun o obecnievueHno MaTepruaiamMu, B TOM

qucle MIPeICTaBISIO MU MOKapHYIO
onacHocTb [1K-13.1.PO-2

YMmeer

Pa3pabatsiBath J1aH (uHaHCOBO-

XO3ICTBEHHOM JI€ATEILHOCTH YUIPCKIACHUA




MUYC Poccun B8 4yacTd  oOecIeUYCHHS
MaTepHaIaMH, B TOM qyucie
MPECTABISIONIMMHI  TIOXAPHYIO  OIACHOCTH
I1K-13.1.PO-3

OcymecTBiATh  [JIAHUPOBAHUE M Y4YeT

UCIIOJIb30BAaHUSI OCHOBHBIX (POHJOB B 4YacTH
o0OecrieueHrsT TOXKapo- M B3PHIBOOMACHBIMH
FOPIOYMMHM W CMa304YHBIMH MaTepHalaMU
neicTByromux 00bekTOB B cucreme MUC
Poccun MUYC Poccun I1K-13.1.PO-4

[IpoBOAUT NPOBEPKHU 10 paCPEEIICHUIO
JMMUTOB CPEJICTB, BBIIEISEMbIX Ha
AKCILTYaTal[MOHHO-TEXHUUECKYIO
NeSITENbHOCTb, COJICPAKAHNE U Pa3BUTHE
npopIbHON UHPPACTPYKTYPHI MaTEePUAIIEHO-
TEXHUYECKOT0 0OecreueHus ciayxeOHon
nesrenpHOCTH MunucTeperBa Poceniickon
®deneparuu 1o J1enaM rpakaaHcKoil 000poHBl,
Ype3BbIYAITHBIM CUTYALUsIM U JINKBUAALUN
OCJIEACTBUNA cTUXUNHBIX OencTuil [1K-13.2

3Haer

3agaul OpraHoB YIPaBJICHUS MaTepUaTbHO-
TEeXHHMYECKUM  oOecIeyeHueM B YacTH
obecreyeHus ropro4ye-cMa304HbIMHU
MaTrepraJlaMyd U OTHETYIIAIIMMH BEIIECTBAMU
neiictByromux 00bekToB B cucreme MUC
Poccum I11K-13.2.PO-1

3amayun, Bo3jaracMple Ha JOJDKHOCTHBIX JIMII
TEPPUTOPUAIBHBIX OPraHOB H  YUPEKICHUM
MUYC Poccuun no opraHuzaldi MaTepuaibHO-
TEXHHYECKOTO OOCCICYCHHS] TOPIOYUMH U
CMa304YHbIMM MaTepHalaMH, OTHETYIIAlUMU
BemecrBamu 11K-13.2.PO-2

YMmeet

Opranu3oBbIBaTh MaTEPHAIBHO-TEXHHUYECKOE
obecreyeHue roproye-cMa304uHbIMHU n
OTHETYIIAIUMHA BeIleCTBaMU

TEPPUTOPUANIBHBIX OPraHOB U YUPEXKIECHUUN
MUYC Poccuu npu upe3BblYalHBIX CUTYaLUSX
U JIMKBUJALUMHA IIOCJIEICTBUM  CTUXUHHBIX
6encruii [1K-13.2.PO-3

IIpoBoAUTH MPOBEPKH YYETHBIX IJOKYMEHTOB
[0 TOPIOYMM, CMa304YHBIM MaTepHallaM H
OTHETYLIAIIMM  BEIleCTBAM B OpraHax
YIPABJICHUS MaTepualbHO-TEXHUYECKUM
obecrieyenneM u  nojpazaeneHusx MUC
Poccun I1K-13.2.PO-4

3. MecTo TUCHUILIMHBI B CTPYKTYpPe OCHOBHOM npogdeccuoHaTIbLHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

I[I/ICL[I/IHJ'H/IHa OTHOCHUTCA K

YacTH,

dbopmupyemoit

Y4aCTHUKaMHU

00pa3oBaTEIbHBIX OTHOIIEHUM OCHOBHOM Mpo(eCCHOHAIBHON 00pa30BaTeIbHOM
nporpaMmbl OakajiaBpuara 1o HanpasieHuto noarotoku 38.03.04 T'ocynapcTBeHHOE
¥ MYHUIIUTIAIBHOE YIIpaBJIeHHe, Ipoduib MaTepralbHO-TEXHHUECKOE 00ecTieueHue.

4. CTPpyKTYypa U cofepKaHUE IUCIUTTHHbI
OO6m1ast TPy1I0€MKOCTh AUCHHUTIIIMHBI COCTABIISET 2 3a4€THBIC CAUHUIIBI, 72

gaca.



4.1 PacnipenesieHue Tpy10eMKOCTH JMCHMILNIMHBI 10 BHAAM padoT

o cemecrpam u ¢popmam o0yyeHust

JJIs1 04HOM (hopMBbI 00YyUEHUS

TpynoemkocTsb
Bun paGotet 1o
3.e. qac. ceMecTpam

7
OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI TI0 Y4€OHOMY TUIaHY 2 72 72
Konrakrnast paboTa, B TOM 4uCIIe: 54 54
AynUTOpHBIE 3aHATHS 54 54
Jlexuuu (JI) 26 26
[Ipaktuueckue 3ansatus (I113) 28 28
CamocrositesabHas padora (CP) 18 18
3aver + +

4.2 TemaTn4ecKkni MJIaH, CTPYKTYPHUPOBAHHBIN N0 TeMaM (pa3aejiaMm) ¢
yYKa3aHHEM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKaJleMHYeCKHX YaCOB U BU0B

padot
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1 | Du3HKO-XMMHYECKAsi OCHOBA ITPOIIECCA TOPEHHUS 10 4 4 2
2 |MarepuanbHblii 1 TEMIOBOM OanaHc mporecca 12 2 6 4
TOPEHUS
3 | Bo3HMKHOBEHME ropeHus 8 4 2 2
4 |T'openue razon 6 2 2 2
5 | T'openwue xunkocteu 14 6 6 2
6 |['openue TBepABIX BELIECTB U MATEPHAIIOB 8 4 2 2
7 | IloxapHasi OMaCHOCTh HEOPraHUYECKUX BELIECTB 2 2
8 | IIpekpamieHne ropeHns 10 2 6 2
3auer +
Bcero 72 26 28 18




4.3 ConepxaHue TMCUMILIMHBI AJ151 00Yy4AKOIIMXCH:
Ounoit popmbl 00yUeHHsT

Tema 1. ®U3nUK0-XUMHYECKAS PUPOJA NPOLECCOB FOPEHUSA

Jlekuusi. CoBpeMeHHbIE TPOOJIEMbI 00ECIICUeHUS MOKAPHON 0€30MMacHOCTH Ha
MIPOMBIIUICHHBIX X03IMCTBEHHBIX O0BEKTAaX.

Hctopuyeckuii 0030p Hayku O TOpeHHH. Pojb poCCHUCKON HAydHOM IIKOJIBI.
[Ipeamer, TeopeTrueckast 6a3a u CBSA3b C IPYTUMHU JTUCHUTIIMHAMMU.

DU3UKO-XUMUYECKHE OCHOBBI TOPEHHUS; BUIBl IJIAMEHH U CKOPOCTH €ro
pactupoCTpaHEHUs; YCIOBUS BO3HUKHOBEHHMS M PAa3BUTHUS IPOIECCOB TOPEHHS.
OcHOBHBIE BUBI TOPIOYETO, OKUCITUTENECH U UCTOYHUKOB 3a>KUTAHUS.

XUMHUYECKHE peakldH, COMPOBOXKIAIOIIME TOPEHHE, HX OCOOCHHOCTH.
MosnekynapHO-KUHETHYECKOE MPEACTaBICHUE O MPOIecCe TOpPEHHUs. 3aBHUCUMOCTD
CKOPOCTH PEaKLHU FOpeHus OT TeMneparypsl U AaBiaeHus. JuddysnonHoe ropenue
B BO3/yX€ — KaK OCHOBHOM ITpoliecc Ha noxapax. [1mams, TemnepaTtypa miameH, U ux
U3IIy4YEHHE.

Krnaccudukanusa nponeccoB ropeHust ra3oB, KUJIKOCTEH U TBEPJIbIX BEIIECTB:
TOMOI€HHOE€ W TIeTEePOreHHOE, KHHETHYeCKoe W Iu(Py3uoHHOE, JIaMHUHAPHOE H
TypOyJIeHTHOE, Ae(aarpaliOHHOE W JETOHAMOHHOE, OCOOEHHOCTH Ka)J0ro BUAA
TOpPEHUH.

IIpakTH4yeckoe 3ansitue. Buabl U peKUMbI TOPEHUS.

CamocrositenbHasi padora. [loxap, OCHOBHBIE SIBJICHUS, NPOTEKAIOIIME Ha
noxkape (BbIIEJIEHUE TEIUIOThl U MPOJYKTOB TOPEHMsI, KOHBEKTUBHBIM Macco-(Ta30)-
OOMEH, TEIUIOU3Iy4eHUE 30Hbl TOpeHusi). SIBIEHUS, CONPOBOXKIAIOIIME IIOXKap,
OmnacHble (akTOpbI MOXkKapa U UX BO3ACICTBHE HA YETIOBEKa.

Pexomenayemas aureparypa:

OcHoBHas [1, 2];

JononHutensHas 3, 4].

Tema 2. MaTepua/bHbIN U TEINJIOBOM 0aJIaHC NPoOLECCA TOPEHUA

Jlekums. MarepuanbHbiii OanaHc mpolrieccoB ropeHusi. bpyTro-ypaBHeHue
peakuuu ropeHus. Pacxom Bo3gyxa Ha ropeHue. CTEXMOMETPUYECKHMI COCTaB
roptoueii cmecu. KoaddunueHt u30bITKa BO3ayXa, 0OBEM U COCTaB IMPOIYKTOB
ropeHus. XUMUYECKHMH #  (U3WYSCKU HemoXor. JIbIM H €ero OCHOBHBIC
XapaKTEPUCTUKHU, KOPDOUITMEHT THIMOOOPa30BaAHUS.

TennoBo# 6anaHc MPoIECCOB TOpeHHs. TepMOXUMUYECKOe OPyTTO-ypaBHEHUE
mpolecca ropeHus. Bpicmias v Hu3Masg TEIoTa TOpPEeHHs, aJAUTUBHOCTb TEILIOT,
dbopmyna JA.N.Menneneesa. Temneparypa rOpEeHUs (TeopeTnueckas,
KaJlopuMeTpuyecKas, aquadaTuieckasl v IeUCTBUTENIbHAS).

MatepualibHbI{ U TEIJIOBOM OallaHC Mpoliecca FOPEHUs.

IIpakTHyeckoe 3ansitue. MarepuaibHbIid OaaHC MPOIIECCOB TOPEHHUSL.

IIpakTuyeckoe 3ansaTue. Pacuer remneparypsl TOpEHUS.



CamocrosiTeibHaag padora. XUMHUYECKHE PEAKIUH, COMPOBOKIAOIINE
ropeHue, MX OCOOEHHOCTH. Pacuer TemmepaTypbl TOPEHHsS BEIIECTB CIIOKHOTO
AJIEMEHTHOIO COCTAaBA.

Pexomenayemas ureparypa:

OcHoBHas [1, 2];

JononnurensHas [3, 4].

Tema 3. Bo3HUKHOBeHUE TOpeHHS

Jlekumsi. MexaHu3Mbl BO3HHUKHOBEHUsS TOpeHHUs. PaaukanbHO-IIENHOU
MEXaHU3M OKHCJIeHUA. [IoHsATHE O LENHOM CaMOYCKOPEHUH XMMHUYECKUX PEaKIHil,
MPUBO/SIIMX K CaMOBOCIUIAMEHEHUIO W B3pPbIBY. OJEMEHTHI TEIJIOBOM TEOPHH
H.H.CemenoBa, TenioBoii B3pbIB (TEILIOBOE CAMOBOCILIEMEHUE).

HuskoremneparypHoe OKHMCIEHME TOpIOYMX BellecTB. MexaHusM mpouecca
caMOHarpeBaHusi Ha BO3Ayxe. MeXaHu3M MHUKPOOHOJOTUYECKOTO, TEIIOBOIO U
XUMHYECKOT0 caMOoBO3ropaHusi. CaMOBO3rOpaHUe JKUPOB U MACEIL, TBEPIBIX TOPIOUUX
MCKOIMAEMBIX, MPOAYKTOB PACTUTEIBHOTO MPOUCXOXKICHUS. KpuTuyeckue ycioBUs
CaMOBO3TOpaHus, IEPUOJ UHIYKIIHH.

MexaHu3M TMporecca 3aKUTaHusl U €ro OTIMYME OT CAMOBOCIIJIAMEHEHHS.
Buabl MCTOUHMKOB 3a)KUTaHus. DIIEMEHTHI TEIJIOBOM TEOPUU 3aKWUTAHUS HArPETHIM
tenom  f.b.3enpmoBuua. KpuTumueckue ycioBHs 3aKWraHuvs. BiusHue Ha
TEMIIEpaTypy 3aKHIraHHUs COCTaBa M JABJIEHUS TOPIOYEH CMECH, KaTalh3aTOpPOB H
(ermaTu3aTOpPOB, PAa3MEPOB TEJA U TUIOUIAJAN HATPETON MOBEPXHOCTH.

3aKUraHue dIEKTPUIECKOU UCKPOM. MUHUMAaNIbHAS SHEPTUS 3aKUTAHUS.

IIpakTHyeckoe 3ansitue. CaMOBO3ropaHue >KMPOB U Maced.

CamocrositesibHast padora. OtTinuMe NTPOIECCOB CAMOBO3TOpPaHUS OT
IPOILIECCOB CaMOBOCILJIAMEHEHUsI W 3axkuranus. (CaMOBO3ropaHuE XUMHUYECKHUX
BEILIECTB MPU B3aUMOJIECHCTBUM C KHCIOPOJOM BO3/yXa, BOJOW U MPU KOHTAKTE APYT
C APYIrom.

Pexomenayemas aureparypa:

OcHoBHas [1, 2];

HononuurensHas [3, 4].

Tema 4. I'openue razos

Jleknmus. U3NKO-XUMUYECKUX MPOLIECCHI, IPOTEKAIOIINE IPU TOPEHUU Ta30B.
HeoOxoaumbie W mocTaToOuHbIE YCIOBHS TOpeHHsl ra3oB. [lokaszatenu moskapHOM
OIaCHOCTH ra30B, 00JIaCTh IPUMEHEHHUSI U METObl UX ONPEICIICHUS.

MexaHu3m ropeHusi ra3oBbiX (OHTAHOB. ['opeHHE MblIe-METaHOBO3AYIIHbIX
cMecell B YroyibHbIX mIaxTax. KOHLEHTpauuMOHHBIE MNPENENbl PacCHpOCTPAHEHUS
wiamenu (KIIP). @akropsl, Baustomue Ha Beanunny KIIP.

['openune ra3o-napoBO3AYLIHBIX CMECEH.

IIpakTueckoe 3ansaTue. CriocoOsl onpeaenenus u pacuera KIIP.

CamocrositeibHasi padora.  MexaHu3M TOpeHHs Ta30BbIX (DOHTAHOB.
["'openue npuIe-MeTaHOBO3AYIIHBIX CMECEW B YTOJIbHBIX HIaXTaX.



Pexomenayemas Jiureparypa:
OcnoBHas# [1, 2];
JononaurtensHas [3, 4].

Tema S. I'openue xuakocrei

Jlekums. M3yyeHue (U3MKO-XMMHUYECKMX IPOLIECCOB, MPOTEKAIOUUX IPHU
ropeHuu xujakocteil. Heo6xonnmMple M 10CTaTOYHBIE YCIOBUS TOPEHUS KUIKOCTEM.
OcHoBHbIE 0COOEHHOCTU TOpeHus kuiakocteil. IlporpeB xuakocrtell B IIyOHHY.
Bcekunanve u BBIOpOC MpU TOPEHUM KUAKOCTEW. BiusHue QakTopoB OKpykaromen
Cpelbl Ha CKOPOCTb BBITOpaHMUs >kuakocted. [lokazarenu mnokapHOW ONACHOCTH
AKHUJIKOCTEN 001acTh MIPUMEHEHUS U METOJIbl UX ompeaesieHuss. OCHOBHOM NOKa3aTelb
[I0’KapHOM OMACHOCTH JKUJKOCTEH, METOBI ONPEACIICHNS U IPAKTUYECKOE 3HAUYCHHUE.
Knaccudukanus xuakocTei no nokapHoi OrnacHOCTH.

[lepepaboTka opranuueckoro Tormaa. [lepBuyHas u BropuyHas nepepadoTka
HedTu. CBoiicTBa HEPTENPOAYKTOB. OpraHnyecKoe TOIIUBO U €ro nepepadoTKa.

IpakTuyeckoe 3anaTue. OLEHKA IMOKAPHON OMACHOCTH KuAKocTen. Du3nko-
XUMUYECKUE U TI0KaPOOIIACHBIE CBOMCTBA HE(TEMPOTYKTOB.

CamocrosiTesibHast padora. MexaHn3M BO3HUKHOBEHMS IUIAMEHH Ha
MTOBEPXHOCTHU KHJIKOCTU OT JIOKAJIBHOTO MCTOYHHMKA 3aKUraHus. BnusHue ¢usuko-
XUMHUYECKUX CBOMCTB M TEMIIEPATypbl XUAKOCTH Ha CKOPOCTb PacCIpOCTPAaHEHUS
IUIAMEHU 110 €€ IIOBEPXHOCTU. PacueTHble M SKCIEPUMEHTAIBHBIE METObI
ONPENEIEHUS TEMIIEPATYPBI BCIIBIIIKKA U BOCIUIAMEHEHUS TOPIOYUX JKUJKOCTEH.

Huddy3noHHoe TOpeHHE KHUAKOCTEH. YIenpHas MaccoBas U JIMHEHHas
CKOPOCTH  BBITOPAaHHs  JKHJIKOCTH. TeMIiepaTypa  CaMOBOCIUIAMEHEHHS W
JE€TOHALIMOHHAsA CTOMKOCTh TOILINBA.

Pexomenayemas aureparypa:

OcHoBHas [1, 2];

JononHutensHas 3, 4].

Tema 6. I'opeHune TBepabIX BelIeCTB U MATEPUAJIOB

Jlekuus. IloBeneHue TBEpAbIX BEHIECTB MPH HArpeBaHUH, MPOLECCHI
oOpa3oBaHMs JieTyuyux BemiecTB. [Iuponau3 ApeBecHHbl M JIPYrUX OpraHUYECKHX
MaTepuagoB, €ro0 OCHOBHBIE CTaqUU, COCTAB IIPOLYKTOB IIUPOIN3A.

BocrmuiameneHnue TBepapIX BEIIECTB M MaTepUaioB, OCOOEHHOCTH MEXaHH3Ma
3aXKUraHWsl U PaclpOCTPAHCHUs IUIAMEHU II0 IIOBEPXHOCTH TBEPIOrO BEILECTBA,
IOBWKYILIME CWIBlI IIpOLEecca, JIMHEMHAs CKOPOCTh pPACHpPOCTPAHEHUS IUIAMEHH.
WNHpexc pacnipocTpaHeHus INIAMEHH 110 TOBEPXHOCTH TBEPABIX TOPHOYMX MATEPHATIOB
Y METOJBI €T0 OIIPEIAEICHHUS.

MexaHu3m BBITOpaHUs TBEPABIX BELECTB. JIMHEHHas W MaccoBas CKOPOCThb
BBIFOpaHus. PacueTHble M OKCIEPUMEHTAIBHBIE METOIBI ONPENECICHHUS] MAaCCOBOM
CKOPOCTH BBITOPAHUSI.

JIbIMOOOpa30BaHKE U COCTAB JbIMA.



['openue mpuieit. YciaoBus 00pa3oBaHUs MBUIEBO3AYLIHBIX TOPIOUYUX CMECEH.
OOmue npencTaBlieHUss O TEOPUU PACIPOCTPAHEHHUS IIJIAMEHU 10 a3pO30JISIM.
MuHuManpHass SHEPrusl 3aKWraHdusg W TeMIlepaTypa CaMOBOCIUIAMEHEHHUS MbUIEH.
KoH1ieHTpanmoHHbIe Ipeaesibl pacCpoCTPaHEHUS TIJIAMEHH 110 a3PO30JISIM.

Tnenue, ero mexanus3Mm. CKIOHHOCTh K TJEHHUIO M TOXKAapHas OIMACHOCTH
paznuyHbIX MaTepuanoB. CrocoObl MPeJoTBPALlEHUs] BOSHUKHOBEHUS U Pa3BUTHS
IPOLIECCOB TJIECHUS.

Oco0eHHOCTH TOpeHus TMOJIMMEpPHBIX MarepuanoB. [lokapHas oOmacHOCTH
TEPMOIUIACTUYHBIX M TEPMOPEAKTUBHBIX MOJHMMEPHBIX MaTepuayioB. BiusHue
COCTaBa MOJMMEPHBIX MATEpUAJIOB Ha JHUHAMHUKY pa3BUTHSA HMX TOpPEHUA U
mopakaromme (paxTopsl.

IIpakTHuyeckoe 3ansaTHe. [ OpeHNe NOIMMEPOB U MOJUMEPHBIX MAaTEPUATIOB.

CamocrositeibHass padora. OCOOCHHOCTH TOPEHUS TBUICBHIHBIX BEILIECTB.
[Toka3aTenn MOKApHOM ONACHOCTH TBEPABIX BEUIECTB M MATEpPUATIOB, METOJABI UX
OIIPEIEIICHUS.

Pexomenayemas aureparypa:

OcnoBHnas# [1, 2];

HononuurensHas [3, 4].

Tema 7. IloxkapHasi OHACHOCTH HEOPIraHUYECKHUX BELIECTB

Jlekums. Knaccudukanys HeopraHM4ecKux BeHIecTB. [ oproune U HEroproyue
BemecTBa. OCOOEHHOCTH TOPEHHsS] METAJJIOB: JIETYYHME W HEJNEeTy4yue METallbl,
BIIMSIHUE OKCUIHBIX IUICHOK. BelecTBa, omacHble NpH B3aMMOJEHCTBHHM C BOJIOM.
Heroproune BemiecTBa. NpeICTaBIAIONIME TMOXKAPHYIO OMNACHOCTb (OKHUCIHUTEINN).
[Mupodopusbie BemiecTBa. [lokapHas onacHOCTh HEOPTaHUYECKHUX BEILIECTB.

CamocrosiTeibHaa padora. OKHUCIUTEIM W BOCCTAHOBUTENH (TIPOCTHIE H
CJIO’KHBIE BEIIECTBA).

Pexomenayemas ureparypa:

OcHoBHas [1, 2];

HononnurensHas [3, 4].

Tema 8. IIpexpainenne ropeHus

Jlekumsa. CnocoObl TymeHust mnoxkapoB. Kilaccudukanus orHerymamumx
BELIECTB U CIIOCOOBI TYIIEHUS TOKapOB.

[IpenenbHble apamMeTpbl MPOLIECCOB TOPEHUS: KOHUEHTPALMOHHBIE MPEaebl
pacnpocTpaHeHusl TUIAMEHHM, KPUTUYECKHE JHEpPrus U TeMmIeparypa 3aXKUTaHUs,
JaBJICHUE, CKOPOCTh PACIPOCTPAHECHHUS MJIAMEHHU, TEIJIOTA U TEMIIepaTypa rOPEHUsL.

Mexanu3m JeHcTBUS, 00JacTb MPUMEHEHHs, JOCTOMHCTBA, HEIOCTaTKU
ormerymamux BemectB (OTB). OTB: Boma, NEHb, HErOpHOYETK Ta3bl —
(piermaTH3aTOPHI, XJIAJOHBI, OTHETYIIAIINE MOPOIIKOBBIE COCTABHI.

IIpakTuyeckoe 3ansitue. Orermaru3aiys 1 UHTHOMPOBAHKE.

CamocrositenbHasi padora. [IpakTnueckoe NpPUMEHEHHWE TEOPUM TalIeHUS.
Oruenperpaaureib, PU3NKO-XUMUUECKHUE OCHOBBI €0 ICHCTBHUS.



Pexomenayemas Jiureparypa:
OcnoBHas# [1, 2];
JononaurtensHas [3, 4].

5. Metoan4yeckne peKOMEHIAMH M0 OPraHU3aluU U3Y4YeHH s
JTUCIHHUILINHBI

[Ipu peanuzanmuu TpOrpaMMbl JAUCHUIUIMHBI HCIOJB3YETCS JEKIMOHHOE U
MPAKTHUECKOE 3aHATHSI.

OO0IMMU LENAMU 3aHITUH SIBIISIOTCS:

— o0o01eHue, CHUCTEMaTHU3AIIHSI, yriyoneHue, 3aKpETUICHNE
TEOPETUYECKUX 3HAHUHN IO KOHKPETHBIM TeMaM JIUCIUIUINHEI,

— (dopMupoBaHrUE YMEHHI MPUMEHSATH MOJyY€HHBbIC 3HAHUS Ha MPaKTHKE,
peanu3anys eJMHCTBA MHTEUICKTYaJIbHON U MPaKTHYECKON AESITEIbHOCTH;

— BbIpa0OTKAa MpU PpEHICHUHM IOCTaBICHHBIX 3a7ad MpOQeCcCHOHATBHO
3HAaYUMBIX KaueCTB: CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, TOYHOCTH, TBOPUYECKON
MHHUIIAATHBBI.

[ensiMu €KUM SBISIOTCS:

— J1aTh  CHUCTEMAaTU3UPOBAHHBIE HAyyHblE 3HAHUS MO JAUCLUIUIMHE,
aKIIEHTUPOBAB BHUMaHWE Ha HanOoJIee CIOKHBIX BOMPOCax;

— CTHMYJIHMPOBATh aKTHBHYIO MTO3HABATENIBHYIO EATEILHOCTh O0yUYaIONINXCS,
croco0cTBOBaTh (POPMUPOBAHUIO UX TBOPUECKOTO MBIIIIJICHUS.

B Xxonme mnpakTuueckoro 3aHATHS OOECHEYMBAETCA MPOLECC AKTHUBHOTO
B3aUMOJEUCTBUSI 00yUaIOUMXCs C MPENnoiaBaTeieM; IpruoOpeTaroTCsl MPAKTUUECKHE
HaBBIKM U yMEHHUA. Llenb MpakTHUecKOro 3aHATUS: YIVIyOUTb U 3aKpPENUTh 3HAHUA,
HOJy4YeHHbIE Ha JEKIUH; (OPMUPOBAHWE HABBIKOB MCIOJb30BAHUS 3HAHUN s
pelleHrs] MPAaKTUYECKUX 3aj[ay; BBINOJHEHHE TECTOBBIX 3aJaHUN MO MPOBEPKE
ITOJTYYEHHBIX 3HAHUN U YMEHU.

CamocrosiTenbHass paboTra oOydaroUIMXCsl HampaBlieHa Ha yriayOJeHue W
3aKperyieHHe 3HAHW, MOJNyUYEeHHBIX Ha JIGKIMSIX W JAPYTUX 3aHATHIX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEIBHOTO aKTHBHOTO MPUOOPETEHHS] HOBBIX, JOMOJHUTEIBHBIX
3HAHUU, TOJTOTOBKY K MPEACTOSIINM 3aHITHSIM.

6. OneHoYHbIC MaTepPUAJIbI 10 TUCHUILINHE
Texyuuit KOHTPOJIb YCIIEBAEMOCTH 00ECIIEUNBAET OLIEHUBAHUE XOa OCBOCHUS
JUCLUIUIMHBI, TPOBOJUTCS B COOTBETCTBUU C COJAEPKAHMEM JIHUCLMIUIMHBI IO BHJIaM
3aHATUH B (hopMe ompoca, JOKIJIAJ0B, TECTUPOBAHUSI.
[TpomexyTouHass aTrrecTanys OOECIEUUBACT OLIEHWBAHUE MPOMEKYTOUHBIX U
OKOHYATENIbHBIX PEe3yJbTaTOB OOY4YEHHUS MO IJUCLHMIUIMHE, MPOBOIUTCS B (opMme
3a4era.

6.1. IlpumepHbIe OLIEHOYHbIE MATEPHAJIBI

6.1.1. Texymero KOHTpoOJIst



Tunossie BONpPOCHI AJIs1 ONPOca:

1.  OxapaxrtepusyiTe onacHsle (pakToOpsl IOKapa.

2. Ha3oBHUTE OCHOBHBIE MEXaHU3Mbl BOSHUKHOBEHHSI TOPECHHUSL.
3. Kaxue BemectBa Ha3pIBatoTCs (piermMaTuzaropamu’?
Tunosblie TEMbI 11 JOKJIAT0B:

1. HeoO6xonuMble U OCTaTOUHBIE YCIIOBUS TOPEHMUSI.

2. Bunpl OecriiiaMeHHOTO TOPEHUS.

3. 'openue nonMmMepHbpIX MaTEPUAIOB.

Tunossle 3a1aHUA 1JI TECTHPOBAHUSA:

Ne Copneprxanue Borpoca BapuanTsl
OTBETOB

1. | DHTaIBIHA TOPEHUS BEUIECTBA COCTABIIICT 1) —2500 xmx/Monb
AH rop = — 2500 kmk/mMoub. TemnoTa ropeHns: cocTaBisieT 2) 2500 xmx/KT

3) 2500 kmx/MOIb
2. | IInameHHOE TOPEHUs JPEBECUHBI SIBIIACTCS 1) neTOHAIOHHBIM
2) KUHETUYECKUM

3) nedaarpauoHHBIM
3. | Peaxuus ropenus Bcerna 1) sx30TepMuYecKas
2) SHAOTEpPMHUYECKAS
3) uzeT ¢ NOIJIONICHUEM TeTia

4. | K xumMugeckuMm mporeccaM B INTAMEHA OTHOCHUTCS 1) KoHBEeKIHSA
2) TepMHUYECKOE PA3IIOKCHIE
3) mudpdy3us
5. | KIIP BemectBa coctaBiset 3 — 15 %. 1) Bemie 15 %
IToxapoB3pBEIBOOIACHOM sIBISIETCA 00JIacTh 2)or3 10 15 %
3) amxe 3 %.
6. | YuutsBaetcsa auccouunanus I1I" mpu pacdere Temmneparypsl 1) nmelicTBUTENBHOU
ropeHus 2) TeopeTHuecKou
3) agmabaTudeckon
7. | B cocraB BemecTBa BXOJAT yriiepoi, BOIOPO U Biara. B 1) CO,, H,O, N,
COCTaBe MPOYKTOB MOJIHOTO CTOpaHus OYIyT 2) H,0, CO,
3) CO, CO,, N,, H,0O
8. | Heroprouum BewecTBOM sBIISIETCS 1) HNO;
2) CO
3) H,S

6.1.2. [IpoMe:KyTOUHOM aTTECTALMH

IIpumepHBIN epeyeHb BONPOCOB, BBIHOCUMBIX HA 3a4€T

1. JlaliTe onpenesieHUE MOHITUIO KTOPEHUE.

2. Ha3zoBuTe npoliecchl, MPOTEKAOUIUE MTPU MTOXKAape.

3. HazoBuTte HEOOXOAMMBIC U JOCTATOYHBIC YCIOBUS JIJIsi TOPEHUSI.

4. JlaiiTe onpeaeneHre MOHATHIO «ITOXKap».

5. B ueMm oTiimune KMHETHYECKOTO TOpeHust OT AU Y3UOHHOTO TOPEHUS?
6. Kakoii nporecc JeXKUT B OCHOBE TOPEHUS?

7. llepeunciure OCHOBHbBIE IPU3HAKU TOPEHUSL.

8. IlpuBenuTte KaaccuPUKAIINIO TOPIOYUX MATEPUATIOB.

9. Kakue usnveckue npouecchl IpOTEKAIOT IPU TOPEHUH?

10. Yto Takoe roMOTeHHOE ropeHue?



11. Yto Takoe rereporeHHoe ropeHue?

12. JlaliTe onpeiesieHUE TIJIAMEHHU.

13. Oxapakrepusyiite GpOHT IIAMEHHU U MPOIECC B HEM ITPOUCXOISIIUE.

14. Yto Takoe ropeHue B JIAMUHAPHOM U TypOYJIEHTHOM peKUMe?

15. OT yero 3aBUCHUT OJTHOE BpeMs TOPEHUSA?

16. HazoBuTe omnacHble ¢hakTopsl Moxapa.

17. Kakue ObIBaIOT BUIAbI TOPEHUS?

18. Korna HaOmonaeTcsi KWNHETUYECKOE TOPEHUE?

19. Korma mabmonaercs auddy3noHHOE TOpeHUE?

20. [laiiTe onpeneneHrne HA3MIEN U BBICIIEH TEIJIOThI TOPEHUS.

21. B yem oTnu4Me TEOPETUUYECKOM, KAIIOPUMETPHUUECKOH, aanadaTHIecKon 1
JNEUCTBUTEIBLHON TeMIepaTypbl TOPEHUs?

22. Yrto Takoe caMOBOCILUIAMEHEHHE?

23. OTInune npoueccoB CaMOBOCIIIAMEHEHHS OT MPOLIECCOB CAaMOBO3TOPaHUSI.

24. OneMeHTbl TEIUIOBOM TEOPUU CaMOBOCIJIAMEHEHHUS TOPHOYUX CMeECceu
(muarpamma H.H. CemenoBa).

25. TemnepaTypa caMOBOCILUIAaMEHEHUS KaK IMOKA3aTellb MOXKAPHON OMACHOCTH,
MPaKTHYECKOE 3HAUYCHUE.

26. CaMOBO3rOpaHUe JKUPOB U MACEl.

27. YTto Takoe MOJIHOE YUCIIO U KaK OHO XapaKTEPHU3YET CKIOHHOCTh Macell K
CaMOBO3TOpaHus?

28. CamMOBO3ropaHue yriiei u MPOAYKTOB PACTUTEIBHOTO MPOUCXOXKICHHUS.

29. CaMOBO3TrOpaHrue XUMHUYECKUX BEIIECTB (XUMUYECKOE CAMOBO3TOPAHHUE).

30. Yem oTnamyaeTrcss MEXaHW3M 3KUTaHAS OT CaMOBOCIUJIAMEHEHUSI W
CaMOBO3rOpaHue

31. Ilepeuncnure OCHOBHBIE BUbI UCTOYHUKOB 3aKUTAHUSI.

32. KakoBbI 0COOCHHOCTH 3aKUTAHUS TTAPOBO3AYIITHBIX CMECEH IICKTPUIECKOM
UCKpOW?

33. Uto Takoe MUHUMAaJIbHASI SHEPTUS 3AKUTAHUS?

34. ®akTopbl, BIUAIONIME HA BEIIMUNHY MUHUMAJIbHON SHEPIUU 3aKUTAHHUS.

35. Kakoe 3HadueHue ajisi OIIEHKU MOXKapoB3pbiBoOe3onacHocTu umetoT KITP?

36. Kakue KOHIIEHTpaIMi CUUTAIOTCS TT0KapOB3PHIBOOE30ITaCHBIMU ?

37. Kakuie KOHLIEHTpALNKU CUUTAIOTCS MOKAPOB3PHIBOOIIACHBIMU?

38. Kakne KOHLIEHTpaluu CYUTAFOTCS T0KAPOOTACHBIMHU?

39. Kakas koHIEHTpalMs ra30B WM MapoB B BO3JAYyXE CUMTAETCs HamboJliee
noxapos3pbeiBoonacHon? [Touemy?

40. Pactipeenenue TeMIepatypsl B TOPSALIIUX KUIKOCTSIX.

41. CBs13b MEXIY TEMIEPATYPHBIMU KOHIIEHTPAUMOHHBIMU Tipeaenamu PI1?

42. I1o xakomy napameTpy kiaccuduumpyrorces xuakoctu Ha JIBX u TK?

43. [IpuurHBl 00pa30BaHMS TOMOTEPMAIBLHOTO CJIOS B TOPSIIINAX KHIKOCTSIX.

44. BckumaHnue, TPUYUHBI, YCIOBUS, MEPHI TPO(PHIIaKTHKHY.

45. BoiOpoc HeTenmpoayKTOB U3 pe3epByapoOB, IPUUNHEI, YCIOBHS, MEPHI
PO IITAKTHKH.

46. OCHOBHBIE OCOOEHHOCTH TOPEHUS METAJIJIOB.



47. OCHOBHBIE XapaKTEPUCTUKU BOSHUKHOBEHUS, PACIIPOCTPAHEHUE TIJIAMEHH U
TOpPEHUs TBEPABIX OPraHUYECKUX BEIIECTB.

48. Tnenwue, ero ocobeHHocTu. Temneparypa TJIeHUs, TPAKTUYECKOE TTPU-
MEHEHUE.

49. OcoOEHHOCTH TOPEHUS MBIJICBUIHBIX BEIIECTB.

50. Anropurm niponieccoB ropenust TT'M.

51. OcHOBHBIE CIOCOOBI TYIICHUS MOKAPOB.

52. Knaccudukaiys OrHETyIIaImmuX BEIECTB U CIIOCOOBI TYIICHUS TT0KapOB.

53. Bona xak orserymaniee BeniectBo. O0aacTe NpUMEHEHUS, TOCTOMHCTBA,
HEJIOCTaTKH.

54. Ilensl B KaueCTBE OTHETYIIANIETrO BellecTBa. PDU3NKO-XUMUUECKUE

55. Heroprouue ra3sl B Ka4eCTBE OrHETyIIamuX BemiecTs O0aacTb
MIPUMEHEHUS, JOCTOUHCTBA, HEJJOCTATKH.

56. I"'anmoreHyrieBoI0pObl KaK OTHETYIIaIMe BemecTBa. O6m1acThb
PUMEHEHUS, JOCTOUHCTBA, HEJJOCTATKH.

57. OrHerymanye nNopoIIKOBbIE COCTABbI, MEXAHU3M JIEUCTBUA,
AKCIUTyaTallMOHHBIE CBOMCTBA U METOJIbI MX KOHTpOJiA. O61acTh MPUMEHEHHUS],
JOCTOMHCTBA, HEJIOCTATKH.

6.2. Illkana oueHUBAHUA Pe3yJIbTATOB INMPOMEKYTOYHOH aTTeCTAlUM W
KPHUTEPHUH BbICTABJICHHUS OL[CHOK

Cucrema OLICHUBAaHU BKIIOYACT:

dopma ITokazarenu Kpurepuu BbIcTaBIeHUs OLEHOK [Ixana oueHUBaHUS
KOHTPOJIA OLICHUBAaHUS
3a4eT MPAaBWIBHOCTD U | JaH IPAaBWJIbHBIM, MOJIHBIA OTBET Ha 3a4TEHO

MOJTHOTA OTBETA | MIOCTABJICHHBIM  BONPOC,  IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUU 1O
JUCIIUIUIMHE, T0KA3aTeIbHO PacCKpPbIThI
OCHOBHBI€  TIOJIOKEHUS  BOIIPOCOB;
MOTYT OBITh JOIYIICHBI HEI0YECTHI,
I/ICHpaBJ'IeHHble CaMOCTOSTCIIBHO B
MpOLIECCEe OTBETA; JaH TMPaBUIIbHBIMN,
HEIOCTAaTOYHO MOJHBIM OTBET Ha
MOCTABIICHHBIA  BOINPOC,  IOKAa3aHO
yMeHI/Ie BBIICIUTH CyHIeCTBeHHLIe 158

HCCYIICCTBCHHLIC IIPpHU3HAKHU,
MMPUIUHHO-CJICACTBCHHBIC CBsI3H,
MOT'YT OBITh AOMMYIICHbBI HCI0OYCThI,
HCITPABJICHHBIC C IOMOIIBXO

npenojaBareisi, JaH HeI0CTaTOYHO
MPaBWIbHBIN W MOJHBIA OTBET; JIOTHKA
U TOCJIEJ0BaTEIbHOCTh  HM3I0KCHUS
MMEIOT  HApYyIIEHUS; B OTBETE
OTCYTCTBYIOT BBIBOJBI.




OTBET MIPEJICTaBIISCT coboit HE 3a4TEHO

pa3pO3HEHHbIE 3HAHUS c
CYILIECTBEHHBIMU omuoKaMu 1o
BOIIPOCY; MPUCYTCTBYIOT
bparMeHTapHOCTbD, HEJIOTHYHOCTb
U3JIOKEHUS;  JIOMOJIHUTEIbHBIE U

YTOUHSIOLINE BOIPOCH HE NIPUBOAAT K
KOPPEKIIMK OTBETA HA BONPOC.

7. PecypcHoe oOecniedeHue JUCHUIIIMHbBI

7.1. JInnieH3UOHHOE M CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe
obecnmeueHue

[lepeyeHb NUIIEH3MOHHOTO W CBOOOJHO PACIPOCTPAHSIEMOTO MPOTPAMMHOTO
obOecrnieueHusi, B TOM YHUCJI€ OTEYECTBEHHOTO MPOU3BOJICTBRA!

- Astra Linux Common Edition penu3 Open [[10-25B-603] - Onepaunonnas
cuctema obmiero HazHadeHusa "Astra Linux Common Edition" [Kommepueckast (Full
Package Product). Homep B EauHOM peecTpe pOCCHMUCKHX Nporpamm s
AJICKTPOHHBIX BBIYMCIIMTEIIPHBIX MAIIIUMH U 0a3 TaHHBIX - 4433]

- Slunexc bpaysep mnsa opranuzanuii (GecrutatHbii Gynkimonan) [[10-C52-
373] - bpaysep mno3BossieT oOmarbcss ¢ ['OJOCOBBIM ITOMOITHUKOM AJHCOM,
buIbTpyeT pexiamy, 3aluuiaeT JinuHble naHHble. [becruiatnas. Homep B Enunom
peecTpe POCCUMCKUX MPOrpaMM JUIsl SJEKTPOHHBIX BBIYMCIUTEIBHBIX MAIIMH U 0a3
TIAHHBIX - 3722]

- MoitOduc O6pazopanue [[10-41B-124] - [ToaHbIli KOMIUIEKT PEIaKTOPOB
TEKCTOBBIX JOKYMEHTOB M DJICKTPOHHBIX TaOJUIl, a TaKXX€ HUHCTPYMEHTApUil IJis
paboThl ¢ Tpaduyeckumu npeseHTanusmMu [CBoboaHO pacnpocTtpansiemoe. Homep B
EnunoM peecTtpe poccHMCKUX TporpaMMm JJisi AJEKTPOHHBIX BBIYMCIUTEIBHBIX
MaIlvH 1 0a3 TaHHBIX - 4557]

7.2. IlpodeccnonaibHbIe 0a3bI JAHHBIX M HH(POPMALMOHHBIEC CIIPABOYHbIE
CHCTEMBI

Nudopmarmonnas cnpaBoyHasi cucreMa — CepBep OpraHoB roCy/1lapCTBEHHOM
Biactu  Poccuiickoit  ®enepanuu  http://poccus.pd/  (cBOOOmHBIN  JOCTYM);
npodeccuonanbupie 0a3bl JAaHHBIX — [lopTam OTKpBITHIX JaHHbIX Poccuiickoi
Oeneparnuu  https://data.gov.ru/  (cBoOomHBIN  fmoCTym); deaepalbHbIl  MOpTal
«Poccwmiickoe oOpazoBanue» http://www.edu.ru (cBOOOZHBIM AOCTYN); cHUCTEMa
OopHUIMATIBLHOTO  ONMYOJWKOBAaHUS  IPABOBBIX aKTOB B JJICKTPOHHOM  BHJIC
http://publication.pravo.gov.ru/  (cBOOOAHBIN  AOCTyM); (QeaepaibHbIi  MOpTa
«CoBepllIeHCTBOBaHUE TOCYIapPCTBEHHOIO yrpaBieHus» https://ar.gov.ru (cBoOOHBIN
JOCTYM); AIIEKTPOHHAS OonbIMoTeKa YHUBEPCUTETA http://elib.igps.ru
(aBTOpU30BAaHHBIA  JOCTYM); AJIEKTPOHHO-OMOIMoTeuHass cucrema «9bC IPR
BOOKS» http://www.iprbookshop.ru (aBTopr3oBaHHBIN JOCTYII).




7.3. JIuteparypa
OcHoBHasi iuTEepaTypa

1. Kopob6eiinukora E.I'. Koxeun J[.d. ®Pu3uko-xuMHUUECKHE MPOIIECCH B
CUCTEME MaTepUaJbHO-TEXHUYECKOro obecneyeHus. YuebHoe mnocobue. CIIO.:
Cankr-IletepOypreckuii yausepcuretr ['TIC MYC Poccun, 2023. - 164 c.

2. EI'. KopoGeiinukoBa, J.®. Koxesun, H.FO. KoxeBHukoga.
TeopeTuueckue OCHOBBI IPOIECCOB ropeHus W TymieHus. YdueOHnuk. CII0.: CaHkt-
[TetepOyprckuit yausepcuret [ TIC MUC Poccun, 2022. - 436 c.

http://elib.igps.ru/?72&type=card&cid=ALSFR-6¢c871153-1002-465a-a068-

Oac26aldlcS5c&remote=false

JlonoiHUTEILHAA JTUTEPATYPA

1. TomnuBo U Teopus ropenus : yueoHoe nocodue / A. B. bapakos, A. A.
Hanee, JI. A. Ilpyrckmx, B. 0. Jlybanun. — Boponex : Boponexckuit
rocyJlapCTBeHHbIN TexHnueckuid yausepcurer, ObC ACB, 2022. — 132 ¢. — ISBN
978-5-7731-1008-8. — Texkcr : snexkrponHbiii // [{udpoBoit oOpazoBaTeIbHBIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/125974.html

2. Koposnbuenko, Anekcanap fkosieBud. [10:kapoB3pbIBOOIIACHOCTh BEILIECTB
U MaTepHalioB U CpeACTBa MX TymieHus : cupaBounuk. Y. 2 / A. 5. KoponsyeHko. -
M. : [loxnayxka, 2000. - 757 c.
Pexxum noctyna: http://elib.igps.ru/?&type=card&cid=ALSFR-1aa%¢1b9-dc5d-4b3b-
b2c4-461fd4a91842

7.4. MaTepuajibHO-TeXHHYECKOE o0ecreyeHue

Jlnst mpoBeneHWsT W 00ECTICUEHUS 3aHATHA HWCIIOJNB3YIOTCS TTOMEIICHUS,
KOTOpbIE TMPEACTABISIIOT COOOW y4YeOHBbIC ayAUTOPUH ISl TMPOBENCHUS Y4eOHBIX
3aHATHH,  MOPEIyCMOTPEHHBIX  MporpamMmoi  OakanaBpwara,  OCHAIlEHHBIC
000OpyIOBaHUEM U TEXHUYECKUMH CpPEICTBAMH OOYYEHHUS: aBTOMATH3WPOBAHHOE
pabodee MecTo mpenoaBares, Jiadopatopus (PU3NKO-XUMUYECKUX OCHOB MTPOIIECCOB
TOPEHUsI W TYIIEHWs, MapKepHas JOCKa, MYJIbTUMEIUUHBIA MPOEKTOP, JTOKYMEHT-
KaMmepa, oCcaJ0YHbIe MeCTa 00YJYarOITUXCA.

[Tomemennst T CaMOCTOSTENBHOW pabOThl  OOYYarOMIUXCS OCHAIICHBI
KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHHS K ceTu «VIHTepHeT» U
oOecrieyeHUEM J0CTyna K 3JEKTPOHHOW HMH(OpMAIMOHHO-00pa30BaTENbHON cpefe
YHUBEPCHUTETA.

ABTOP: KaHJIUJIaT XUMUYECKUX Hayk, noleHT Kopoobeiinnkona E.T.
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