[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OWO: Makcnmos Anekceit bopMBICTEPCTBO HAYVKH M BBICIIEI'O OBPA3OBAHM S POCCUIICKOM ®EJEPALIUA

ﬁo"’“”"”b: ﬂw%%%%@g%%???@%%&ﬁ@?ﬁ?ﬁﬁ@@ KBFBIOMHOE OBPA3OBATEJILHOE YUPEXIEHUE BBICIIETO OEPA3OBAHUS
dTa nognncaHmng: 1o.U%. D/ o o
Vesmcansiit nporpamvisti kos:  «MOCKOBCKHIH HOJMTEXHUYECKHUIA YHUBEPCHTET>

8db180d1a3f02ac9e6052125672742735¢18b1ds  (MOCKOQBCKHH MOJUATEX)

CDaKYJ'IBTCT XAMHUYECKON TEXHOJIOTHHM U OMOTECXHOJIOTUH

PABOYAS ITPOT'PAMMA JUCHUITJIMHBI

Pa3pa0orka u 3KcIUIyaTaums JHEpPro- U pecypcocoeperaommux MaliuH 1
anmnapaTros

Hamnpagpnenue moaroToBku
18.03.02 DHepro- u pecypcocéeperamoniue nNpoueccbl B XUuMHU4eCKOM
TE€XHOJIOTHH, HepTeXMMUM U OHOTEXHOJIOTHH

[Tpodunn

KomnbioTepHoe Moe THPOBaHHE YHEPTO- H PeCypcocheperariumx
TEXHOJIOTHi M TPOU3BOJICTB

KBanudukanms
O0akanaBp

®opmbl 00yueHus
OYHasA

Mocksa, 2025 r.



Pa3patGorumnk(mn): , =
ITpodecccop, K.T.H., TOLEHT < ,‘/f“ = /W.B. CkonuHIIEB/
CoraacoBaHno:

\
o

3aBenyroumii kadenpoit «ITAXT»,

I\
%

P =

K.X.H. - /T1.C. I'poMOBBIX



N o g h~ wDh e

Conep:xanue
[enu, 3a1a4n 1 MIIAaHUPYEMBIE PE3yJIbTaThl O0yYCHHUS 110 JUCITUIUIHHE ..... 4
MecTo TUCHUIUIUHBI B CTPYKTYpE 00pa30BaTEILHON MIPOTPAMMBL.............. 5
CTpyKTypa U COACPIKAHUE JUCITUATIITHBI ..vvvveirereresireeessreesssneesssnnssssnessnns 5
Y4yeOHO-MeTOAMIEeCKOe U HHPOPMAITMOHHOE OOCCIICUCHHE ...veevvvveeevveennnse 8
MatepuanbHO-TEXHUYECKOE OOCCIICUCHHME. .vveevvvererrreesrreeesirenessnnesssnessnns 9
MeTOTNYECKUE PEKOMEHIALIMHI .. vvveeesvveeesssreessssnessssseesssssensssssesssnssnsssseessnnes 9

DOHT OLICHOUHBIX CPEIICTB ...vvvveesrreessssrrssssseesssssessssssessssssesssnsesssssssessnsseess 11



1.  Hexau, 3aaa4u ¥ IVIAaHUPYeMble Pe3yJbTaThl 00y4eHHs 110 AUCHHUIIHHE

K ocHOBHBIM HesIM OCBOEHUS AUCUUIUIMHBI «Pa3paboTka M 3KCIUTyaTalus SHEPro- U
pecypcocOeperarmnmx MaluH 1 anmnapaToBy CIelyeT OTHECTH:

- (hopMHpoBaHHE Yy CTYAECHTOB KOMIUIEKCA 3HAHUN, JOCTATOYHOIO Jii MOOMIBHOU
aJanTallid ¥ AaKTUBHOIO y4acTusi B JII0OOM NPOM3BOACTBEHHOM CHUTyallud, CBSI3aHHOU C
npruoOpeTeHneM, HKCIUTyaTaleld 1 pEMOHTOM OCHOBHOTO 000PYIOBaHHUS;

- pa3BUTHE Yy CTYACHTOB 3HaHHUH O BCEM KOMIUIEKCE MepudepuitHoro o0opya0BaHus,
obOecnieunBaromiero  3QQGEKTUBHYI0  OKCILTyaTallMi0  OCHOBHOIO  OOOpYyIOBaHUS, U O
B3aMMOCBS3aHHBIX ITapaMeTpax TEXHUUYECKHX XapaKTEPUCTUK 3TUX BHUJIOB 000OPYI0OBaHUSI.

K ocHOBHBIM 3a1a4yaM OCBOCHUS JUCHUIUTMHBI «Pa3paboTka v 3KCIUTyaTanus SHEPro- u
pecypcocOeperaromunx MalivH | alnapaToBy CIEAyeT OTHECTH:

- OCBOCHHE CTYJECHTaMH TEOPETUYECKUX OCHOB IPOLIECCOB, MMEIOLIUX MECTO B paboumx
opraHax o0OpyIOBaHUs, PEATH3YIONIEr0 OCHOBHBIE METO/IbI MepepadoTKa MiIacTMace;

- pa3BUTHE HABBIKOB PaOOTHI C COBPEMEHHBIMH UCTOYHUKAMH CIIPABOYHOM, KaTaIOKHOU H
KOMMEPYECKOI TOKYMEHTALUH 110 000PYA0BaHHIO;

- OCBOCHHME CTyJIeHTaMu cOamaHCHpOBAHHOrO 00bEMA 3HAHUH O BCEX CHCTEMax
COBpEeMEHHOro o0opynoBaHusi, obOecreunBaroux 3(GdeKTuBHYI0 paboTy paboyux OpraHoB
(cucrema nmpuBOJAA , CMa3KU, CUCTEMbI TEPMOCTATUPOBAHUS, CHCTEMBI YIIPaBICHUS, pealn3yeMble
B HUX QJITOPUTMBI U IPUEMBI HACTPOUKH ITapaMeTPOB peKUMa paboTHI).

JlucuuruiiHa OJDKHA pa3sBUTh HABBIKM  BBIOOpA THIA OOOPYAOBaHHS U
COOTBETCTBYIOLIIETO  TUIOpasMepa  €ro  NPUMEHUTENBHO K  KaXJIOW  KOHKPETHOH
POM3BOJICTBEHHOI 3a/1aue, a TaK)Ke pa3BUTh NMPEACTABICHUS O MPUHLUIAX HACTPOUKH PEKUMOB
paboThI 000PyYIOBAHHUS Ui OCHOBHBIX KaTETOPUH M3/ICITHIA. TIPOU3BOJMMBIX JaAHHBIM METO/IOM.

O6yuenne 1o  gucuuiuinHe  «Pa3paboTka M JKCIUTyaTalMst  dHEPro- WU
pecypcocOeperamnmx MallMH U annaparoB» HANpaBiIeHO Ha (OPMUPOBAHHME Yy OOyYarOIIUXCS

CIICAYIOIUX KOMIIETCHITUI:

Koa u HauMeHOBaHN e KOMIIETEHIIU I NHauKaTOpPHI 10CTHIKEHUS
KOMIIETEeHI[MH
YK-1. CriocobeH ocymiecTBIsATh OKCK, NVYK-1.1. 3naer (u3HYECKyl0 CYUIHOCTb

KPUTUYECKHI aHAIM3 U CUHTE3 MH(OpMAIMK, | SHEpro- MW pecypcocOeperaromux MaiiuH U
MPUMEHSTh CUCTEMHBIN TIOJXO] 11 pelIeHusl | anmaparoB; OO0IIMe 3aKOHOMEPHOCTH U
IIOCTaBJICHHBIX 3a]1a4 3aBHCUMOCTH, HEOOXOJUMBIE JIJIsl UX pacueTa;
MIPUHIUIAAIIBHBIE CXEMBI MIPOBEACHUS
OCHOBHBIX IIPOLIECCOB, MX JOCTOMHCTBA,
o0JjacTi NpPUMEHEHUs; YCTPOHUCTBO THIOBOM
anmnaparypsl, NPHUHLUILI €€ PAaLMOHAIBLHOIO
WCIOJIB30BAHUSA, METOABI ONPEICIICHUs €€
ONTUMAaJIbHBIX pa3MepoB; CIIOCOOBI




MHTEHCU(DUKALMK [TPOLECCOB XUMHUUECKOH U
HEe(PTEXUMHUECKON TEXHOJIOTHH.

NVYK-1.2. VYmeer ocCyuecTBisiTb BBIOOP
TUIIOBOTO O0OpYJIOBaHUS Ui TIPOBEICHHS
pPa3NUYHBIX ~ MPOILECCOB MPU  3aJaHHBIX
YCIIOBHSX; PACCUMTHIBATh W IMPOCKTUPOBATH
YCTaHOBKH TUTSE MIPOBEICHUS
TEXHOJIOTUYECKUX MPOIECCOB XMMHUYECKUX U
He(TEXUMHYECKUX TIPOU3BOJICTB.

NVYK-1.3. Bmageer wmeromamu 00paboOTKH
IKCIICPUMEHTAIBHBIX JaHHBIX M TEXHHUKOM
IJIAHUPOBAHUA SKCIICPUMCHTA

MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOMH MPOTrPaMMbl

Hucrunnza «Pa3paboTka M 9KCIUTyaTalusi SHEPro- U pecypcocOeperaromux MaliH 1

anmapaTtoB» OTHOCUTCS K oOs3arenbHod dyactu Onoka juctmmiauH  (B.1)  ocHoBHOM
o0pa3oBaTesIbHOI MporpamMmbl OakaiaBpuar.

HI/ICHI/IHHI/IHa «Pa3pa60TKa " 3KCIUTyaTalus 5HEPro- u pecypcoc6epera101m/1x MalllMH H

amnmapaToB)» B3aMMOCBSI3aHA JIOTHYECKH W COACP)KATEIbHO-METOJIUYECKH CO CIICAYIOIUMU
qucuumHaMu ¥ npaktukamu OOIT:

B obsazamenvrnoi vacmu yukaa (b1):

— ¢u3HKa;

— MEXaHWKa XKUJIKOCTH U rasa;

— o011as XuMu4ecKasi TeXHOJIOT S,

— TEepMOJIMHAMHUKA U TETUTOTIepeaya,;

— OCHOBBI ITPOEKTUPOBAHMSI MAIITUH U MEXaHU3MOB OTPACIIH;

— KOHCTPYMPOBAHUE U PACUET DIIEMEHTOB 000PYAOBAHUS OTPACIIH.

3. CTpykTypa u coaep:KaHue TUCIUNIUHBI
OO01as TpyA0eMKOCTh TUCHUIUTHHBI COCTaBIsIeT 2 3a4eTHBIX equHUI] (72 4acoB).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH
(o ¢popmam oOyueHus)

3.1.1. Ounas ¢popma oOyueHus

Ne Biia vae6Hoil paGoThI KosnuecTBo CemecTpbl
n/n 1y P 4acoB 7
1 | AynuTopHblie 3aHATHA 36
B Tom gnce:
1.1 | JIexuun 18 18
1.2 | CemuHapcKkue/paKTHUECKUE 3aHATUS 18 18
1.3 | JlJabopaTopHbIe 3aHATHS - -
2 | CamocrosiTesibHasi padoTa 36 36
B ToM guce:




2.1 | IloagroToBKa K CEMUHAPCKUM 3aHSATUSIM 18
2.2 | IloaroroBka u BBIIOJIHEHNE 18
MIPOMEKYTOYHBIX H UTOTOBBIX TECTOB
3 | IIlpomexkyTouHasi aTTecTAlMS
3auet/mud.3aueT/IK3aMeH 3ayeT
Hroro 72 72
3.2 TemaTnyeckuii NJIaH U3y4YeHHs TUCHUNIMHBI
(mo popmam oOydeHUs)
3.2.1. Ounas popma oOydeHUs
TpynoemkocTs, 4yac
AyauTopHasi paéora =
o D o % 5 o E
Ne Pasnenbl/TeMbl ;c; < 5 ?) x| I 2 g § s
n/n AUCIHUILTHHBI = § & E S E 22| 838
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SE |8 | &%
@)
1 Pasnexn 1. BBenenue
1.1 | Tema 1. Ilpenmer, 3amaun U poJib Kypca.
Knaccugukaiuss OCHOBHBIX JHEpPro- u 9 4
pecypcocOeperarmmx MalluH n| 6 4
anrmaparos.
1.2 | Tema 2. DHepro- u pecypcocodeperaromme 9 4
MPOIECCHI TPH MOJTYYECHUN TOTUMEPOB.
2 Pa3nes 2. HoBble HanpaBJieHHsl CHHTEe3a NOJHMEPOB
2.1 | Tema 1. IlepcrieKTHBHBIE HaNpaBICHUS 5 2 4
pa3BUTHsI CHHTE3a MTOJUMEPOB.
2.2 | Tema 2. CwuHTe3 TONMMEPOB U 24 2 2 4
TIOJTMMOJICKYJIIPHBIX KOMILIEKCOB..
2.3 | Tema 3. OOopymoBaHWe s CHHTE3a 9 2 4
MOJINMEPOB.
3 Paznen 3. OcHOBHbIe HAampaBJIeHUsl CO3JaHHSA M Pa3BUTHS TNPOHU3BOACTBA
KOHCTPYKIHOHHBIX IJIACTMACC
3.1 | Tema 1. OcHOBHBIC HAITPABICHHS CO3TAHHS
1 pa3BUTHS MIPOU3BOJICTBA 9 4
KOHCTPYKITMOHHBIX IIJIACTMACC.
3.2 | Tema 2. OCHOBHBIE TEHIECHIINHU 4
COBpEMEHHOM oTpaciu IPOU3BOJCT 39 ) 4
[UTACTHKOB.
3.3 |Tema 3. OCHOBHBIC HAIPaBICHHS PA3BHT
MHCTPYMEHTOB ITPOU3BO/ICTBA IJIACTMACC. 2 2 4
3.4 | Tema 4. I1oBbliieHne 2 2 4




sHeprodGPeKTUBHOCTH 000PYTOBAHUS.

Hroro 72 18 18 36

3.3 CoaepxaHue TUCHUNIHHBI

Paznen 1. Beenenue

Tema 1. IIpeamer, 3agauu U pouab Kypca. Knaccupukanuss OCHOBHBIX 3HEpPro- u
pecypcocoeperalnux MaliuH U anmnapaTrosB.

Ucropuueckas cripaBka, peaMeT, 3a1a4u U poiib Kypca. OCHOBHBIE MPOIIECCHI MOTYUESHHS

MOJMMEPHBIX MaTepUAJIOB 3HEPro- W pecypcocOeperarmmx MamuH 1 annapaToB. OCHOBHBIE
3Tallbl CTAHOBJICHUSI CHHTE3a IIOJINMEPOB.
Tema 2. JHepro- n pecypcocoeperamomme npouecchbl NP MOJYy4eHHH MOJUMEPOB.
CrpoeHue u cocTaB 3BEHBbEB B MOJIMMEPHOU Lienu. Kayuyyku ¢ HOBBIMU CTPYKTypaMu LEIU.
[TonubyTraguen
Pa3nes 2. HoBble HanpaBJieHUsl CHHTe3a NOJHMEPOB
Tema 1. [lepcniekTHBHBIE HATIPABJICHUS] PA3BUTHS CHHTE3a MOJIMMEPOB.
JlaTexcel. HoBble HanpaBiieHNs CHHTE3a IIOJIMMEPOB.
Tema 2. CuHTe3 IOJTUMEPOB M MOJUMOJIEKYJIAPHBIX KOMILIEKCOB.
buocunres nonmumepos. [lonuMonexysipHble KOMIUIEKCH HA IPUMEPE XUTO3aHA.
Tema 3. OGopyaoBaHue AJ1s1 CHHTe3a I0JMMEPOB.
PeakTopbl meproAnYecKOro 1 HerpepbIBHOTO AeicTBuUs. [IpuHiiun paboThl, pacueT OCHOBHBIX
apamMeTpoB.

Paznen 3. OcHOBHble HamnpaBJieHHsI CO3JaHHMS M Pa3BUTHA MPOU3BOACTBA
KOHCTPYKIHMOHHBIX INIACTMACC

Tema 1. OcHOBHbIC HaNpaBJeHUs CO3JAHUS M PA3BUTHS INPOU3BOJACTBA
KOHCTPYKIMOHHBIX INIaCTMACC.
Hcnonp30BaHne pa3auvHbIX PU3NKO-XUMHUYECKUX U SHEPTreTUUYECKUX BO3JIEHCTBUM MPU CUHTE3E

¥ MOJU(UKALIUY TOJTIUMEPOB.

Tema 2. OcHOBHbBIE TEeHIEHIIUM B COBPEMEHHOH 0TPAC/IH NPOU3BOJACTBA MJIACTHKOB.
O0BeM POU3BOJACTBA M CTPYKTYpa MOTPEOSIEHUS IIaCTMAcC. DHEPro- U pecypcocoeperaromiye
MAIlIMHBI ¥ aIlapaTsl.

Tema 3. OcHOBHbIe HANpPaBJCHHS PA3BUTHS HHCTPYMEHTOB NPOM3BOACTBA
IacTMacc.
[Tnactuku  Ouonoruyeckoro  mpoucxoxjaeHus.  CoBepLIEHCTBOBaHHE  OOOPYHOBaHMS
IIPOM3BOJICTBA IJIACTMACC.

Tema 4. IloBbienne 3Hepro3gpGpeKTHBHOCTH 000PYIOBAHMS.
Pa3Butue BBICOKOCJIOKHBIX pecypcocheperaronmx KOMILJIEKCOB. DHepro- U
pecypcocOeperaromiyie MalliHbl U annapatsl Uid nepepaboTKU MOTUMEPHBIX KOMIO3UIIMOHHBIX
MaTepuaoB.

3.4 TemaTuka ceMMHAPCKHUX 3aHATHI

3.4.1. CemuHapckue 3aHATHS.
Tema 1. DHepro- u pecypcocOeperaromue npouecchl 1 000pyI0BaHHE IPU MPOU3BOJCTBE

PTU.
Tewma 2. OcHOBHBIE HaYUYHO-TEXHUYECKHE MTPOOIEMbI CO3/IaHUS JIACTOMEPHBIX MaTepUaoB




Tewma 3. ITpoGiembl co31aHus TEIIO- arPECCHBOCTOMKHUX J1aCTOMEPHBIX MaTepuaioB. Pacuer
OCHOBHOT'O 000pYy10BaHMUSI.

Tewma 4. Texnonornueckue acrekTsl mpou3BojcTBa muH U PTU. CoBpeMeHHbIe TpeOOBaHUS K
MIPOU3BOICTBY LIUH.

Tema 5. CHuxeHue nsHeEproszarpaT Ha HOPOU3BOACTBO IMKMH. OOmas U HKOJIOTHYECKas
0e30MacHOCTh MPOU3BOJICTBA IIMH. PexkoMeHJanuu 1O COBEPIICHCTBOBAHUIO HHEPro- H
pecypcocOeperaromux TeXHOIOTHI MPON3BO/ICTBA IIINH.

Tema 6. DHepro- u pecypcocOeperaronue MEpoOnpUaTUs Mo oOecrneyeHne I0JrOBEYHOCTH
(crapeHue) MOJIMMEPHBIX MaTEPUAJIOB.

Tema 7. Crapenue nonumepoB. [Iporiecchl cTapeHus: B SKCTPEMaIbHbBIX YCIOBUSIX.

Tema 8. DHepro- u pecypcocOeperaronue MEpONpUITUS 10 O00ECIeUeHUE T0JITOBEYHOCTH
(ropeHue) MOJUMEPHBIX MATEPUAIOB.

Tema 9. Oruererio3aniuTHRIE MaTtepuaibl. ['OpeHHe MONMMEPOB U 3alUTa OT TOPEHUS.
CriocoObl MPUAAHUS OTHECTOMKOCTH TIOJIMMEPAM U TIOJTMMEPHBIM MaTepHaIaM.

4, Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE 00ecriedyeHue
4.1  Hopmatusnble 1o0KyMeHTbI U [OCTob1

1. TOCT 2.302-68. Equnas cuctema KOHCTPYKTOPCKOM JoKkymMeHTanuu Macmtaosi (¢ 13-
MeHeHussMu Ne 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.302-68*

2. TOCT 2.304-81. Equnas cuctema KOHCTPYKTOPCKO# nokymeHTauuu. LpudTel uepTéx-
Hble (c 3menenusimu Ne 1, 2).
https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.304-81

3. TOCT 2.303-68. Enunast cuctemMa KOHCTPYKTOPCKOH nokyMmeHTarun. Jlmanu (¢ M3mene-
ausimu Ne 1, 2). https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.303-
68*

4. TOCT 2.306-68. Enunast cucteMa KOHCTPYKTOPCKOM JoKyMeHTaruu. O603HaueHus rpa-
buuKcKue MaTepralioB U NMpaBuiia UX HAHECEHUS Ha YepTEXK.
https://standartgost.ru/g/%D0%93%D0%9IE%D0%A1%D0%A2_2.306-68*

5. T'OCT 2.307-68. Equnas cucteMa KOHCTPYKTOpPCKOM okymeHTanuu. Hanecenue pazme-
POB U npesienbHbIX oTKIOHeHHH (¢ M3menenusimu Ne 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.307-68*

6. T'OCT 2.301-68. Eaunas cucrema KOHCTPYKTOpCKO# fokyMeHTauuu. ®opmatsl (¢ 13-
MeHneHusiMu Ne 1, 2, 3).
https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.301-68*

7. TOCT 2.001-2013. Enqunas cucreMa KOHCTPYKTOPCKOM mokyMeHTamuu. O0mue moJio-
xeHus. https://standartgost.ru/g/%D0%93%D0%IE%D0%A1%D0%A2_2.051-2013

4.2  OcHoBHasi IMTEpaTypa

1. PenmximHT macTMacc. DKOHOMHKA, SKOJIOTHS U TEXHOJOTHUU TIepepabOTKU TUIACTMACCOBBIX

otx01108B, H. Pynonsd, P. Kuzens, I1I. Aymuare, U3parenscto: LIOII [Ipodeccus, 2018, 176

CTp.

Tepmooanactomnactsl, J{. Xonaex u ap., - CI16, [Ipodeccus, 2011, - 720 c.

3. Cubwuxkun, 10./]. Texnomorus sueprocoepexxenus / 10.J]. Cubukun, FO.M. Cubukun. — M.:
®opym, 2010. - 352 c.

N


https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.302-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.304-81
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.303-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.303-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.306-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.307-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.301-68*
https://standartgost.ru/g/%D0%93%D0%9E%D0%A1%D0%A2_2.051-2013

4.3  JlonoJiHUTeJbHAN JUTEpPaTypa

1. TexHoznorus noiay4eHus MOJIUMEPHBIX MaTepUAIOB. YUeOHHK AJIsl By30B / o peaakiueil b.

H. Ap3amacosa, I'. I'. Myxuna / ApzamacoB b. H., Makaposa B. ., Myxun I'. I". u ap. — M.

: m3narenbctBo MI'TY um. H. O. baymana, 2001, 648 c.

Amnanutnaeckue npuodopslr, Mak-Maxon [[x., — CII6.: Ilpodeccus, 2009. — 352 c.

ITepepaboTka mnactmacc, O.1Bapu u ap., -CII6.: [Ipodeccus, 2008, -320 c.

4. KonecuukoB A.U., DegopoB M.H. "Dueprocoepexenne B POMBIIIICHHBIX 1 KOMMYHAJIbHBIX
npeanpustusax". Muadpa-M, 2010, — 128 ¢
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4.4 DJIeKTPOHHBbIE 00pa30BaTeIbHbIE PECYPChI

https://online.mospolytech.ru/course/view.php?id=10091
https://online.mospolytech.ru/course/view.php?id=10266
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«Kamnyc. Bbibop monuMepHbIX MaTepualioBy - KOMIBIOTEPHAs MporpamMmma-
CHpaBO‘-IHI/IK 10 @HBHKO-MGXB.HI/IIIGCKI/IM nu BKCHJIyaTaIII/IOHHI)IM CBOﬁCTBaM HOJII/IMepOB,
06’LeKTHO-OpI/IeHTI/IpOBaHHa$I Ha BLI60p MMPCAIIOYTHUTCIIbHOI'O TUIIAa MaTCpHajia I10 Tpe6yeMOMy
COUYCTAHUTIO BKCHHyaTaHI/IOHHI)IX CBOI>'ICTB.

orwdPE

45 JluueH3HOHHOe ¥ CBOOOJHO pacHmpocTpaHsieMoe NPOrpamMMHoOe
o0ecreuenue

He npenycmotpeHo.

4.6  CoBpemeHHbIe TPpO(deccHOHATbHBIE 0a3bI JAHHBIX H HH(POPMAIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. NCC T"apanr https://www.garant.ru/

S. MarepuajbHO-TeXHHYECKOE 00ecneyeHue

[IpoBenenue neKUUN OCYIIECTBISETCS B OOIIEYHUBEPCUTETCKUX ayIUTOPHUSX, TJE
MPEeIyCMOTPEHA JEMOHCTpamusl (UIBMOB, CIIAJI0OB WM HCIOJIB30BAaHUE Pa3aTOYHBIX
MaTepuainoB. [IpoBeneHne ceMUHAPCKUX 3aHATUN OCYILECTBISETCS B CIEUATH3UPOBAHHBIX
1ab0paTOpHUSIX CO CICAYIONTUM 000PYI0BAHUEM, TIO TUCIIUILINHE:

- BHUCKO3UMETp Xerepa;

- BHCKO3UMeTp bpabenaep

- pUOOPHI ISt ONPEICTICHHSI TOKa3aTelsl TEKYIeCTH pacIliaBa,
- rpecc BYJIKaHU3aIlMOHHBIN;

- MIPECCHI IS TIPECCOBAHMSI PEaKTOILIACTOB;

- MallliHa JUIsi THEBMOBAaKYyMHOTO (hOPMOBaHUS;

- TEPMOINIACT - aBTOMATHI AJId JIUThS IOA AaBJICHUCM.

6. MeToanuyecKue peKoOMeHIaluu


https://online.mospolytech.ru/course/view.php?id=10091
https://online.mospolytech.ru/course/view.php?id=10266
https://www.garant.ru/
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6.1 MeToanyeckue peKOMeHIAIUM /ISl MPENoAaBaTes M0 OPraHu3anuu
o0yueHus

OCHOBHBIM TpeOOBaHMEM K IMPENOJABAHUIO JAUCLUILIMHBI SBJISETCS. TBOPUYECKUH,
IpoOJIEMHO-TUAJIOTOBBIN MOJIXO0/, MO3BOJIIOLINN MOBBICUTh HHTEPEC CTYAECHTOB K COAEPIKaHUIO
yueOHOro Marepuaia.

OcHoBHas popMa U3ydeHUs U 3aKpeIeHNs 3HaHUH 110 3TOM TUCHMIIIIMHE — JIEKLIMOHHAS,
naboparopHas U npaktudeckas. [IpernogaBarens 10JKeH 0CIEI0BATENbHO BEIUUTATh CTYI€HTAM
psn JIeKUMH, B XOA€ KOTOPBIX CIIEAYET COCPENOTOYHUTh BHMMAHHE Ha KIIIOUEBBIX MOMEHTaX
KOHKPETHOI'0 TEOPETUYECKOI0 MaTepuaja, a TaKKe OpraHU30BaTh MPOBEACHHUE MPAKTHYECKUX
3aHATUM TakuM 00pa3oM, 4YTOOBl AaKTUBHU3MPOBAaTh MBILIUIEHHE CTYAEHTOB, CTUMYJIMPOBATH
CaMOCTOSITENIbHOE H3BJICYCHHE HEOOXOAMMON WHGPOpMAMKd W3 PA3IUYHBIX HCTOYHHKOB,
CPaBHUTENbHBI aHaJIM3 METOJOB PELICHUH, CONOCTaBIEHUE IIOJYYEHHBIX pPE3YJIbTaTOB,
(GOpMYITHPOBKY M apryMEHTAIIMIO0 COOCTBEHHBIX B3IJISI0B HA MHOTHE CIIOPHBIE TPOOJIEMBI.

OcHOBY yueOHBIX 3aHATUH O AMCLUUILIMHE COCTABIIAIOT JEeKIMU. B mpouecce oOyueHus
CTYZICHTOB UCTIOJIB3YIOTCS pa3IMYHbIC BHJIbI yIEOHBIX 3aHATHH (AyAUTOPHBIX U BHEAYTUTOPHBIX):
JeKIMH, CEMUHAPCKUE 3aHATUS, J1a00opaTopHble pabOThl KOHCYIbTAalUU U T.7. Ha nepBom 3aHsATHH
10 TaHHOW Y4eOHON TUCIHILTMHE HEOOXO0IMMO 03HAKOMHTD CTYJIEHTOB C OPSAKOM €€ H3y4eHHUS,
PACKpBITh MECTO U POJIb JUCLHUIUIMHBI B CUCTEME HayK, €€ MPaKTUYECKOe 3HaUeHHe, JOBECTH 10
CTYACHTOB TpeOOBaHUs KadeaAphl, OTBETHTH HA BOIIPOCHI.

IIpu moAroToBKe K JEKLMOHHBIM 3aHATUAM 10 Kypcy HEOOXOIMMO MpOIyMaTh IJIaH €ro
NPOBEICHUS, O3HAKOMHUTHCS C HOBHHKAMH Y4eOHOM M  METOAMYECKOW JIMTEPaTypHI,
nyOJIMKaUsAMH EPUOAMYECKON NeUaTH M0 TeMe JIEKIIMOHHOTO 3aHsATHs, ONPEIeNIUTh CPEeICTBA
MaTepUaIbHO-TEXHUYECKOT0 00eCeUeH s JIEKIIMOHHOTO 3aHATUS U MOPSIIOK UX UCIOJIb30BaHUs
B XO/1€ UTEHUS JICKIUH. Y TOYHUTh IJIaH IPOBEACHUS MPAKTUUECKOTO 3aHATHS 110 TEME JICKIUH.

B xozie 1eKIIMOHHOT0 3aHATHUS IPENoAaBaTesb J0JKEH Ha3BaTh TeMY, yueOHbIE BOIIPOCHI,
03HAKOMUTb CTYJIEHTOB C IEPEYHEM OCHOBHOM M IOTIOJHUTEIBHOM JIUTEPATYPHI 110 TEME 3aHATHS.

Jlexuutio cienyer HauMHATh, TOJBKO YETKO O0O3HAYMB €€ XapakTep, TEMY M KpYyr Tex
BOIIPOCOB, KOTOPHIE B €€ X0/1€ OYAYT pacCMOTPEHBI. B OCHOBHOI 4acTH JIEKIIMHU CIIeIyeT PaCKpPhITh
coJlepkaHue y4YeOHBIX BOINPOCOB, AaKIEHTUPOBATh BHHMMAaHME CTYJEHTOB Ha OCHOBHBIX
KaTeropusx, SBJICHUAX U Mpoleccax, 0COOEHHOCTSIX UX MpoTekaHus. IIpuBoaAWTH mpUMeEpHI.
3aaBaTh 110 X0y U3JI0XKEHHUS JIEKIIMOHHOTO MaTeprasia BOIPOCHl M CaMOMY J1aBaTh Ha HUX OTBET.
OT0 cnocoOCTBYET AaKTMBHM3AallMHM MBICIUTENBHOM JESITEeIbHOCTH CTYACHTOB, MOBBILICHHUIO HX
BHUMaHUsI M MHTEpeca K MaTepuaiy JeKIUH, ee cojepxkaHuio. llpernomaBarens 1oikeH
PYKOBOJIUTH pabOTOM  CTYyIEHTOB IO KOHCHEKTHPOBAHUIO JIEKIIMOHHOIO  Marepualia,
NOMYEPKUBaTh HEOOXOJUMOCTh OTPAKEHUS B KOHCIEKTAaX OCHOBHBIX IOJIOKEHHH H3ydaeMoil
TEMBI.

B 3akmounTenpHOM 4YacTH JIEKIMM HEOOXOAWMO CPOpPMYJIUPOBATH OOIIME BBIBOJBI 110
TEMe, PacKphIBAIOIIUE COAEPKaHUE BCEX BOMPOCOB, MOCTABIEHHBIX B JIeKIUU. OOBSIBUTD IJIaH
OUYEpEeIHOTO CEMUHAPCKOr0 MM JIaOOpaTOpPHOIrO 3aHATHS, JaTh KpaTKUE PEKOMEHJAIUHU I10
MOJTrOTOBKE CTY/AEHTOB K CEMHMHapy WU JabopaTopHOi pabote. Ompenenuts MeCTO U BpeMs
KOHCYJIbTAIIMH CTYI€HTaM I10 BOIIPOCaM 00CYX AaeMOM TEMBI.

Lenp mpakTHyeckuX M Ja0OpAaTOPHBIX 3aHATHH — OOECIEeYUTbh KOHTPOJb YCBOEHUS
yueOHOro Marepuala CTyJA€HTaMH, paclIMpeHue M yriayOsieHue 3HaHWH, MOJy4yeHHBIX UMHU Ha
JEeKIHUSIX W B XOJ€ CaMOCTOSTEeNbHOM paboThl. [loBbimeHue >PQPEeKTUBHOCTH NPAKTHUECKUX
3aHATHM JOCTUraercs IOCPEACTBOM CO3/IaHUSl TBOPYECKOM OOCTAaHOBKM, pacroJjararoiei
CTYZICHTOB K BBICKA3bIBAHHUIO COOCTBEHHBIX B3IVIAZOB U CYKICHHUU 10 00CYKIa€MBIM BOIIPOCaM,
’KEJTAaHUIO y CTYJICHTOB OpadOoTaTh y TOCKH IIPH PELICHUHU 3ajau.

ITocne kaxaoro JEKIUOHHOTO, Ja0OpAaTOPHOTO M NPAKTUYECKOTO 3aHATHS CleNaTh
COOTBETCTBYIOILYIO 3aIllUCh B )KypHaJlaX y4yeTa OCEUIaeMOCTH 3aHATUHN CTYIeHTaMH, BBISICHUTD Y
CTapOCT y4EOHBIX IPYII MPUYUHBI OTCYTCTBUS CTYIEHTOB Ha 3aHATUSAX. [I[pOBOAUTE IpymIoBbie
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Y MHMBUIyaJIbHbIE KOHCYJIbTAllUU CTYAECHTOB 110 BOIIPOCaM, BOSHUKAIOUIUM Yy CTYACHTOB B XOJ€
UX TIOATOTOBKM K TEKyIIEH W TNPOMEXKYTOYHOM aTTecTali Mo Yy4eOHOW AMCIUILIUHE,
PEKOMEH/10BaTh B IIOMOILb y4eOHbIE U IpyrHe MaTepHabl, a TAKXKe CIIPAaBOUHYIO JIUTEPATypy.
OreHKa BBICTABISIETCS TIPENOIaBaTeieM U OOBSBIISCTCS MOCIIE OTBETA.
IIpenogaBaTens, TPUHUMAIOIINN 3a4€T WM 3K3aMEH, JINYHO HECET OTBETCTBEHHOCTH 34
IIPaBUJILHOCTb BBICTABJICHUS OLICHKHU.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4arOUIUXCsl 0 OCBOEHHIO
TUCHUTLTHHBI

PaGora cTyneHTa HarpaBiieHa Ha:

. M3y4YEHUE TEOPETUUYECKOro Marepuania, MOArOTOBKA K MPAKTUYECKUM 3aHSATHSM,
71a00PaTOPHBIX 3aHATUSM U BBIMOJIHEHHUE MPAKTHUYECKUX PadOT U 1a00paTOpHBIX padoT.
. MOATOTOBKA u BBITIOJIHEHHE TECTUPOBAHUS c HCIIOJIb30BAaHUEM

00111600pa30BaTEIBPHOTO MOPTAIA.

CaMocTosiTenbpHasl padoTa CTYACHTOB MPEICTABIISIET COO0N BaKHEHIIIee 3BeHO y4eOHOTO
mporecca, 0e3 TMPaBUIBLHOM OpraHM3allMl KOTOPOTro OOydYaloIIuics HE MOXET ObITh
BBICOKOKBAJIU()UITUPOBAHHBIM BBIITYCKHHUKOM.

CTyneHT JOKEeH MOMHUTbh, YTO HAYMHATh CAMOCTOATEIbHBIC 3aHITUS CIIEAYET C TIEPBOTO
CeMeCTpa U MPOBOJIUTH UX pery sipHo. OYeHb BayKHO MPHIIOKUTh MAKCUMYM YCHITUH, BOJIH, YTOOBI
3acTaBUTH ceOst paboTaTh C MOJHON HArpy3KOW ¢ TIEPBOTO JHS.

He cnenyer otkimaapiBaTh paboTy H3-3a HEpabOOYEro HACTPOCHHS WIU OTCYTCTBUS
BJIOXHOBeHH:. HacTpoeHue Hy>kHO co3aBaTh camoMy. [loHnMaHre He0OXOIMMOCTH BBITTOJIHEHUS
paboThl, 3HAHKE 1M, OCMBICJICHHUE TIEPCTIIEKTHBBI OJIarONPHsITHO BIUSIOT HA HACTPOCHHE.

Kaxplif cTyIeHT T0JKEeH caM IUIAHUPOBATh CBOIO CAMOCTOSITENIbHYIO paboTy, UCXOJ U3
CBOMX BO3MOXXHOCTEH M MPHOPUTETOB. DTO CTHUMYJIHUPYET BHINOIHEHUE paboTHI, co3aaeT Ooee
CIOKOIHYIO OOCTaHOBKY, YTO B UTOT€E MOJIOKUTENILHO CKA3bIBAETCSl HA YCBOGHUH MaTepHaa.

BaxHo mosiHee yuecTh 00CTOSATENBCTBA CBOCH pabOTHI, YSICHUTH, YTO SIBIISIETCS TJIABHBIM
Ha JJAaHHOM 3Tare, KaKyko Mocje/10BaTelbHOCTh paboThl BBIOPATh, YTOOBI BHIIIOJHUTD €€ JIy4llle U
C HAaMMEHBIIIUMHU 3aTpaTaMu BPEMEHH U DHEPTUH.

Jlist TUI0I0TBOPHOM paboThl HEMAJIOBaXXHOE 3HAUYE€HHE MMEeT 0OCTaHOBKA, OpraHM3aLus
pabouero mecra. Hy»H0 100OUTHCSI, 4TOOBI MECTO PabOTHI TTO BO3MOKHOCTH OBLIO MOCTOSTHHBIM.
PaboTa Ha mpuBBIYHOM MecTe AemaeT ee 0osee mIoA0TBOpHOM. [TpoayKTHBHOCT pabOThI 3aBUCHUT
OT MPaBWJILHOTO YePEOBaHUS TPpy/Aa U OTAbIXa. [109TOMy Kax/ble yac WM JIBa CIENyeT JIeNaTh
nepepsiB Ha 10-15 MuHYT. BhIXOAHBIE NHU Jydille TIOCBITUTH aKTUBHOMY OTABIXY, 3aHSATHSIM
CIIOPTOM, TPOTYJIKaMH Ha CBEXKEM BO3AyXe W T.I. Jlake MepeKitodeHrne C OJHOTO BHUA
YMCTBEHHOU pabOTHI Ha IPYTON MOKET CIIY>KUTh aKTUBHBIM OTJIBIXOM.

CTyneHT IOKEH IOMHHTB, YTO B TpOIECCe OOYYEHHUS BaXHEUIIYIO POJb HIpPaeT
camocTosiTeNnbHas pabora ¢ kHuroil. Hayuutbcs paboTaTh ¢ KHMIoM — BakKHEHIIas 3ajada
cryneHta. be3 aToro HaBbIKa Oy[eT Ype3BBIUANHO TPYIHO M3ydaTh MPOTPAMMHBINA MaTepuat, U
MHOT'O BpeMEHH Oy/IeT MOTpaueHO HepaloHalIbHO. PaboTa ¢ KHUTOH CKIIaIbIBaeTCs U3 YMEHUS
no100paTh HEOOXOIMMbIE KHHUIH, pa300paThCsi B HHUX, 3aKOHCIIEKTHPOBAaTh, BHIOpATh IJIaBHOE,
YCBOUTDH U IPUMEHUTH Ha MPAKTHUKE.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPOJIA U OLIECHUBAHUA Pe3yJbTATOB 00y4eHH s
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Jlo natel mpoBeNEHHs MPOMEKYTOYHOH aTTECTAIlMA CTYICHT JOJDKEH BBIMOJIHUTH BCE
paboThl, TPEAYCMOTPEHHBIC HACTOAIICH paboveld mporpaMMol IUCHUILTUHBL. [lepeueHb
00s13aTeIbHBIX PadoT U (hOopMa OTYCTHOCTH MPECTABICHBI B TAOIHIIE.

[lepeueHs 00s3aTeNbHBIX PabOT, BBIMOJHIEMBIX B TCUECHUE CEMECTpa IO JAUCIMILIMHE
«Pa3paboTka 1 SKCIUTyaTaIys SHEPro- U pecypcocOeperaonx MalluH 1 almnapaToBy

Bun paGotsl @dopma OTYETHOCTH U TEKYILET0 KOHTPOJIS

CeMuHapbl [lepen cemuHapamu: MpoBepKa >KypHaia Ha MpeIMeT MOATOTOBKH K
3aHSTHSIM, YCTHBIN OMPOC O MpeaIMeTe.

[Tocne cemunapa: opopmMiIeHHBIH OTYET ((KypHAJ) padoT M 3aluTa ¢
OLICHKOM.

TectupoBanue O1ieHKa B COOTBETCTBHUH CO IIKAJIOH B IMMyHKTE 7.2.2.

(mIpoMeXyTOYHOE |
HUTOTOBOE)

7.2 kana u KpUTEPUHU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S

7.2.1. llIkana oueHuBaHusl JJA0OPATOPHBIX padoT

[IIkasa oLleHUBaHUS Onucanue

OT1iinyHO Beimonnenst  Bce  TpeOoBaHMS 1O  OQOPMIICHHIO  KypHaia
1a00paTOPHBIX paboT: Ha3BaHUE pabOTHI, KPAaTKas 3alKCh JIEMEHTOB
TEOPUH,  Ledb  padoTHl, CXeMa  YyCTaHOBKM,  TaOnuIa

AKCIIEPUMEHTATIBHBIX U PACUETHBIX BETUYHH, TPAPUKU 3aBUCIMOCTEN
C HAaHECCHHbIMU OKCIICPUMCEHTAJIbHBIMHA JaHHBIMU. CTYJIGHT
MPaBUJIILHO OTBEYAET Ha BOIPOCHI JUIsl CAMOKOHTPOJIS, IPUBE/ICHHbIE
B KaxJou JabopaTtopHod pabore. Ha momonHHUTENbHBIE BOIPOCHI
CTYJIEHT JJA€T NPaBUJIbHBIE OTBETHI.

Xopomuio Breimonaensl  Bce  TpeboBaHMST 1O  OQOPMIIGHHMIO  >KypHaia
1abopaToOpHBIX PabOT, HO JOMYIIEHb HE3HAYUTENbHBIE HEIO0YETHI.
CryneHT npaBUIbHO OTBEYAET Ha BOIPOCHI AJisi caMOKOHTpouis. [1pu
OTBETaX Ha JIOMOJHHUTEIbHBIE BOMPOCHI CTYAEHT JIONMYCKaeT
He3HAYUTEJILHBIE OIIMOKH MM HEMOIHBIE OTBETEI.

VY 10BIETBOPUTENHEHO Nmerorcs HeoueThl B 0OPMIICHUH KypHaJIa Tab0paTopHBIX padoT.
CTYJIGHT A0IMYCKA€T HE3HAYUTCIIBHBIC OIITNOKHU IIpru OTBCTaxX Ha
BOIIPOCHI JUIsl CAaMOKOHTPOJIE M 3aTPyIOHSETCAd OTBETUTh Ha
JOMOJTHUTCIIBHBIC BOITPOCHI.

HeynosnersopurensHo | IMeroTcst cyliecTBeHHblE HEAO0YETHl B O(GOPMIIEHHMH >KypHaia
nabopatopHbIX paboT. CTYJIEHT AOMyCKaeT OMIUOKU MPU OTBETaX Ha
BOIMIPOCHI  JIJII CAMOKOHTPOJST W HE MOXET OTBETUTh Ha
JIOTIOJIHUTEIbHBIE BOMPOCHI.

7.2.2. llIkaj1a oeHMBAHHUSA TECTUPOBAHUS

PesyanaT TECTUPOBaAHUA OLUCHHUBACTCA 1O HpOHeHTHOﬁ 1IKaJIC OLICHKH.

Orenka KommaecTBo npaBuiIbHBIX OTBETOB
OTJINYHO ot 86% 1o 100%
XOpOIIO ot 73% 1o 85%
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YAOBJIETBOPUTEIHLHO ot 60% 10 72%

HEY/I0BJIETBOPUTEIHHO 40% u MeHee NPaBUIbHBIX OTBETOB

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texkymmii KOHTPOJIb
Tekymuiit KOHTPOJIb YCIIEBAEMOCTH M IMTPOMEKYTOUHOM aTTECTAI[H POBOASATCS MO

CIIEIYIOIIUM KPUTEPUSIM;

CoNoOA~WNE

P
= O

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.

1.

- OTBETHI CTYJI€HTa Ha BOIIPOCHI KAPT TEKYLIET0 KOHTPOJIS;
- BBITIOJIHEHUE KOHTPOJILHBIX PaboT;
- pe3yJIbTaThl TECTUPOBAHUS.
7.3.2. Tembl pepepaToB
OCHOBHBIE 3Tarnbl CTAHOBJICHUSI CUHTE3a ITOJIUMEPOB
[TonmubyTranuen
CrpoeHue u cocTaB 3BEHbEB B OJIMMEPHOM LIENU
Kayuyku ¢ HOBBIMH CTPYKTYpamH IEeIH
HoBble HanpaBiieHNs] CUHTE3a MTOJIMMEPOB
JlaTekchl
HoBble HanpaBiieHNs] CUHTE3a TOJIMMEPOB
buocunTes nonmmepon
[TonumonekynsipHble KOMIUIEKCHI Ha TPUMEPE XUTO3aHA

. OCHOBHEIE HaIpaBJICHUA CO3AaHUA U PASBUTHA ITPOU3BOACTBA KOHCTPYKIMOHHBIX IJIACTMACC
. Ucnionw3oBanue Pa3JIMIHbIX (1)I/ISI/IKO'XI/IMI/I‘IGCKI/IX H OHCPICTHYCCKUX BO3HCﬁCTBHﬁ IIpu

CHHTE3€ U MOAN(DUKAIINH ITOJIUMEPOB

OCHOBHBIE TEHJICHIIMM B COBPEMEHHOW OTpaciy MPOM3BOCTBA MJIACTUKOB
O0beM MpoU3BOJICTBA U CTPYKTYpPA MOTPEOJICHNUS I1aCTMACC

[TnacTrky OMOJOTHYECKOTO MPOUCXOKACHUS

CoBepilieHCTBOBaHUE 000PY/I0BaHMS MPOU3BO/ICTBA IJIACTMACC

[ToBbImieHne 3HEPro’rpHEeKTUBHOCTH 000PYIOBAHUS

Pa3BuTHE BHICOKOCTIOKHBIX PECypcOoCOeperammnx KOMIJIEKCOB

[TonmepHBIE KOMITO3UIIMOHHBIE MAaTEPUAIIBI

OCHOBHBIEC HAYYHO-TEXHUYECKHE IPOOIEMBI CO3aHMUs IIACTOMEPHBIX MaTEPUAIOB
[TpoGnembl co3nanus TEmo-, arpecCUBOCTOMKHX 371aCTOMEPHBIX MaTepHaioB
TexHosmornueckue acneKkTsl nponsBoacTea muH u PTU

CoBpeMeHHbIe TpeOOBaHUS K IPOU3BOJICTBY ILIUH

CTabuIbHOCTh KauecTBa MIMH

CHuxeHue 3Hepro3arpar Ha MPOU3BOACTBO LINH

O61mas u sxosornyeckasi 6e30MacHOCTb MPOU3BOJICTBA INH

PexoMeHmanmmM 1O COBEPIICHCTBOBAHUIO DJHEPro- W pecypcOeperarommx TEeXHOJIOTHH
IPOM3BOJICTBA ILIUH

CrapeHne noammepoB

[Tporecchl cTapeHus B SKCTPEMAIBHBIX YCIOBUSIX

OrHeTemIo3anuTHRIE MaTePUAITBI

["opeHue moJIMMepoB U 3alIuTa OT TOPEHUS

Crioco0b! mpuIaHus OTHECTORKOCTH TIOJIMMEpaM U TIOJIMMEPHBIM MaTepHaliaMm

7.3.3. [Ipome:xkyTouHasi aTTecTanus (3a4er)

AHTHUCTapUTENIN PE3UH U UX JICHCTBHE.



RBooo~NoOkwh

=
o

13.
14.
15.
16.
17.

0.
1.

14

byTranneH-CTUpONIBHBIN KaydyK, CBOMCTBA PE3UH HA €r0 OCHOBE.
byrunkay4yyk u CBOMCTBA PE3UH HA €r0 OCHOBE.
JucneprupoBaHue MOJIMMEPHBIX MaTEpUAIOB.

WHrpe1MeHTsl PE3UHOBBIX CMECEH U X Ha3HAYCHUE.
WHrpeaueHTsl pe3HHOBBIX CMECEH U UX POJIb B PELIENITYPE.
Kayuyku crienuanbHOTO Ha3HAYCHHUS.

KuHeTnka cepHOM ByJIKaHH3alMKM HaTypaJbHOIO KaydyKa.
KuneTnka cepHOU ByJIKaHU3aLUU.

JIutpeBOE IpECCOBAHNE PEAKTOILIACTOB.

Meroas! onpeneneHus TEKy4eCTH TEPMOILIACTOB.

MeTtoapl onpefesieHns TEKy4eCTH TEPMOPEAaKTUBHBIX IIJIACTMACC.
MeTto1b1 IepepabOoTKH MIacTMACC.

MeToapl cBapKu OJMMEPHBIX MaTEPUAIIOB.

HanosHuTenu pesuH, TeX. yriaepoa U €ro yCHIUBaIoILEee IEHCTBUE.
HarypanpHblli KaydyK U CBOMCTBA PE3UH Ha €r0 OCHOBE.
IIpeccoBanue u3enui u3 TEPMOPEAKTUBHBIX IIPECCMATEPUAIOB. TEXHOIOTMYECKHUE T1a-

PaMETphI IIpoHeccca IMpeCCOBaAHMA.

18.  IIpeccoBaHue peaKTOILIACTOB.

19.  IIpsiMmoe mpeccoBaHHE PEaKTOILIACTOB.

20.  Cepa u ee B3aUMOJICHCTBHE C KaydyKOM, CBOMCTBA BYJIKaHM3ATA.

21.  Cepa u ee B3aUMO/ICHCTBUE C KAyYyKOM, CBOMCTBA BYJIKaHH3aTOPOB.

22.  Cepnas ByJIKaHU3alUs HATYPAILHOTO KaydyKa.

23.  CuHTETHYeCKUH M30MPEHOBBIM KaydyK U CBOWCTBA PE3MH HA €r0 OCHOBE.

24.  CMmenleHHE TOJIMMEPHBIX MaTEPHAaIOB B OBICTPOXOJHBIX CMECHTEIISX.

25.  CwmenieHue MOJMMEPHBIX MATEPHAIOB B TUXOXOJHBIX CMECHTEIISX.

26. CMenicHHE MTOJIMMEPHBIX MaTEPHAJIOB.

27.  Crpoenue OyTaJin€HOBOTO KaydyKa U CBOMCTBA Pe3UH Ha €r0 OCHOBE.

28.  CrpoeHue HaTypaJbHOTO KaydyKa M CBOMCTBA PE3MH HA €TO0 OCHOBE.

29.  TexHoJOrMYecKue MmapaMmeTphl Mpolecca NpecCoBaHMUS.

30.  VYaenpHOE naBieHHE MPECCOBAHMS U (JAaKTOPHI, BIUSIONINE HA €T0 BETHYMHY.

31. VYckopuTenu U akTUBATOPHI MPOLIECCca BYJIKaHU3AIUH.

32.  ®axTOopHl, BIUSIONIME Ha MPOIECC TPECCOBAHMUS U3ACTHI U3 TEPMOPEAKTHBHBIX IIPECcC-
MaTepHaoB.

33. [ukiorpamma u BpeMsl IIHKJIA IPOIIECCOB MTPECCOBAHMS.

34.  DxcmryaTallMOHHbBIE XapaKTEPUCTUKHU U3/IETHH.

35.  DTUJIEHIPONMIECHOBBIE KaydyKH U UX CBOMCTBA.



