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Pabouas mporpamMmma coctaBjieHa Ha OCHOBaHUU TPEOOBAHMIA:
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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIUMIIJIMHE

Kon n Kon n HaumeHoBanue HanmenoBanue noka3zarens
Kareropwus (rpymma)
KOMITETEHILH HanMEHOBaHUE WHAWKATOPA JOCTM)KCHHS | OLIEHUBAHUS pe3ylibTaTa 0OydeHus
KOMITETEHIINN KOMITETEHIINH 10 TUCIIUTITNHE
Texnonoruyeckue [K-2 Crmocoben | [IK-2.3.  VuactByer B | 3HaThb: pouece CKUTaHUS
3a1auu o0ecreynBaTh OpraHu3aluu W | TOIUIMBA, YCTPOMCTBO W MPHHIIMIT
MPOPECCHOHATILHON | TEXHOJIOTHIECKOE COBEPIICHCTBOBAHUU JIEHCTBUSL TOPEJIOYHBIX YCTPOMCTB,
e TeTbHOCTH COTIPOBOXKICHUE TEXHOJIOTHYECKOTO OCHOBHOTO TEXHOJIOTUIECKOTO
mporecca mporecca MOJy4YeHHUs! | 000pyAOBaHHUA sl  MPOBEACHUS
MIPOM3BOCTBA BSDKYIIUX MAaTEpHajoB B | TEIIOBBIX MPOIECCOB MOTYYCHHUS
BSDKYIIIUX COOTBETCTBHH C | BDKYIIUX  MaTepualioB B
MaTepHajoB c | TpebOBaHMEM  BBIMYCKA | COOTBETCTBMM C  TpeOOBaHUSIMH
MO3HULINU KayecTBEHHOH BBIITyCKa KaueCTBEHHOMN
MTOBBIIIICHHS €ro | MPOIyKITHH. MIPOIYKIIHH.
3¢ PeKTHBHOCTH. YMeTh: yOpaBIATH  IIPOIECCOM
CXKHUT'aHUS TOILIMBA 0e3
BO3HHKHOBEHUS HapyIIeHNH,
pean30BEIBATh MIPOBEJICHHE
TEXHOJIOTHYECKOTO ~ Mpolecca ¢
y4eToM ocobeHHoCTe!
MPOM3BOJCTBA, CHIPHEBOH 0askl,
KITMMaTU4IECKUX yCIOBUH u
BO3MOXKHOCTEN HCIIOJIb30BaHUs
BTOPUYHBIX M TEXHOTEHHBIX
pEeCypCoB.
Baajers: OCHOBHBIMU TOHSTHSIMH
1 3aKOHOMEPHOCTSIMH TETUIOBBIX
MPOIIECCOB, METOJAMH, TTPHEMaMHU
W HaIlpaBJICHUSIMHU SHEPTo- U
pecypcocOepekeHus B
MTPOU3BOCTBE BKYIIIUX
MaTepHaIOB. BO3MOKHOCTBIO
OpTaHM30BaTh CKUT'AHHE TOILINBA C
TTO3HIINI ONITUMH3AITUH
MIPOBEICHHST TEXHOJIOTHYECKOTO
nporiecca, MUHUMHU3AITHN
BO3/ICHCTBUS Ha OKPY>KAIOIIYIO
cpeny.
[K-2.4.  ObGecneunBaer | 3HaTh:  mapameTpsl  pabOTHI
MPOBEPKY TMPABHIBHOCTH | OCHOBHOTO TEXHOJIOTHYECKOTO H
paboTsI TEIUIOTEXHUYECKOTO
TEXHOJIOTMYECKOTO U | 000pyI0OBaHUS, CIOCOOBI
TETIOTEXHUIECKOTO OINTHMU3AIIUH TIPOIIECCa TOPEHUS U
000pYAOBaHHUS, BE/ICHUS TEXHOJIOTHIECKOT0
coOroieHne nporiecca MPOU3BOJICTBA BSHKYIIHX
ONITUMAJILHBIX MaTepuasoB.
apameTpoB YMeTb: yOpaBisATh  IPOLECCOM
TEXHOJIOTHYECKOTO C)KUTAHMS TOIUIMBA B COOTBETCTBUH
mporiecca MPOM3BOJCTBA | ¢ TPEeOOBaHHSAMU IPABHI TEXHHKH
BSOKYIIMX  MaTepHajoB, | 0€301acHOCTH, NPOU3BOANTD
MIPOU3BOIUT HaIaAKy | HalaaKy pexuMa paboThI
pexumMa paboThl | TEXHOJIOTUYECKOTO — 00OPYIOBAHUS
TEXHOJIOTHYECKOTO npu NPOBE/ICHHN
000pYIOBaHHUS. TEXHOJIOTMYECKOT0 MpoLecca.

Baaaers: METOAUKON OLIEHKH
3¢ PEKTUBHOCTH T'OPEHHS TOTLTUBA
Y MPOTEKAHUS TEXHOJIOTUIECKOTO




npolecca Mo COCTaBy MPOIYKTOB
TOPEHUsI, HABBIKAMH T10
00CeCIICUCHUIO TTPOBEPKHU
MPaBUIBHOCTH pabOThl TETUIOBBIX
YCTaHOBOK, TOTUTUBHO-CKHTAFOIITIX
YCTPOMCTB U APyroro
BCIIOMOTaTeJILHOrO 000PYAOBAHHUSL.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOr'PAMMBI

Komnerenuus [1K-2 Crocoben o0ecreunBaTh TEXHOJIOTHYECKOE
COIIPOBOKICHHUE IIpOllecca MPOU3BOJACTBA  BSDKVIIMX MAaTEPUAJIOB C  MHO3UILMUH

HOBBIIIIEHUA €r0 YD PHEKTUBHOCTH.

I[aHHaH KOMIICTCHIIUA Q)opMpreTc;I CICAYIOMMMHU JUCHUIITIMHAMM.

Craaus HanmeHoBaHMsI TUCITUTUIMHEL

1 Mexannueckoe 06opyaoBanue (00IMiA Kypc)

2 O6opynoBaHye IEMEHTHBIX NPEIIPUITUN

3 [Tpon3BoICTBEHHAS SKCIUTyaTallMOHHAS MPAKTUKA

4 duznyeckas XUMHUs CUIMKATOB

5 [Tporneccsl 1 anmapaThl 3aIUTHI OKPYKAFOIICH CPEJIbI

6 TexHonorus Mpou3BOJICTBA [IEMEHTA

7 ITpoexkTHOE 00yUeHME

8 OCHOBBI KOMIIBIOTEPHOTO TTPOSKTUPOBAHUS TEXHOJIOTHIECKOTO 000PY/IOBaAHHSI

9 Teopust TopeHHs] TOIJIMBA U TEIUIOBbIE YCTAHOBKM B TPOU3BOJCTBE BSIKYIIHUX
MaTepUajIoB

10 XUMHs BKYILIMX MAaT€pHAJIOB

11 [Tpon3BoCTBEHHAs TEXHOJOrn4YecKas (MPOEKTHO-TEXHOJIOTHMYECKasl) MPaKTHKa

12 TennomaccoOMeH BO BpallalOIIUXCsl eyax

13 TexHONOTHST ~ BSDKYIIUX ¥ KOMITO3WIIMOHHBIX MATEPHAIOB C WCIOJIh30BAHUEM
TEXHOTCHHBIX MPOTYKTOB

14 OntuMuzanys TEXHOJOTUYECKUX TPOIECCOB MPOU3BOICTBA IEMEHTA C IPUMEHEHUEM
OBM

15 TepMoaMHAMUKa CUTUKATHBIX CHCTEM

16 YrpaBiieHre TEXHOJIOTHYECKUM TIPOIIECCOM IIPOU3BOICTBA IIEMEHTA

17 DHeprocbepekeHne B MPOU3BOJICTBE IIEMEHTA

18 [Tpon3BoICTBEHHAS MPEUTUITIOMHAS ITPAKTHKA




3. OBFBEM /IMCIIMITVIMHBI
OO11as Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISET / 3a4. €AUHUL, 252 Y4acoB.
JIMCIMIUIMHA peaau3yeTcsl B paMKax IPAKTUYECKON MOATOTOBKHU:
dopma MPOMEKYTOUHOM aTTeCTAllK OQudhepeHyuposantbvlll 3auem, IK3ameH

(ox3ameH, G depeHIPOBaHHBIA 3aUeT, 3a4eT)

Bun yae6HO# paboThI Bceero Cemectp
4acoB No 6
OO01mast Tpy10€MKOCTh TUCIUTUIMHEI, Yac 252 252
KonrakTHasi pa6oTa (ay1uTOpHbIE 92 92
3aHSITHS), B T.4.:
JIEKIIUU 51 51
nabopaTopHbIE — —
MIPaKTUYECKHE 34 34
TPYIIIOBBIE KOHCYJIBTALMK B IIEPHOL 7 7

TEOPETUYECKOTO OOYUCHHUS U
MIPOMEKYTOUYHOM aTTECTALNKU
CaMocTosiTe1bHAsi paGoTa CTY/IEHTOB, 160 160
BKJIIOYasi HHAUBUAYAJIbHbIE U TPYNIIOBbIE
KOHCYJIbTALHH, B TOM YHCJIE:
KypcoBoii nmpoexT 54 54
KypcoBas pabora — —
PacueTHo-Tpaduueckoe 3ananne — —
WMHuBHuyalbHOE TOMAIIHEE 3aaHUE — —
CamocTosTenbHas paboTa Ha MOATOTOBKY K 70 70
ayJTUTOPHBIM 3aHITHSIM (JICKIUH,
NPaKTUYCCKHUE 3aHATHSI, JTa0OPaTOPHBIC
3aHSTHS)

DK3aMeH 36 36




4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHue TeM, HX CO/iep:KaHue U 00beM

Kype3 Cemectp 6

/o

HanmenoBanue paznena
(kpaTkoe coziepKaHue)

O0bEM HA TEMATUYECKUN
paszen 1mo BuaaM y4eOHoH

Harpysku, 4ac

Jlexun

[IpakTuueckue
3aHATUA
JlaboparopHbie
3AHATUA
CamocrosgrenbHas
pa60Ta Ha MoAroTOBKY
K ayﬂI/ITOprIM

3aHATUAM

1.

BBoanag neknus

Hcnonp30BaHne OPraHUUECKOro TOTUIMBA IPH TPOBEICHUH
TEXHOJOTUIECKUX MPOIIECCOB. [Mpesparienus,
MMPOUCXOAAIIHEC C CBIPLCBBIMU MarcpuajiaMu npu
TEpMUYECKOil 00paboTke. OmnpesencHre THIA TEIUIOBBIX
MIPOIIECCOB mo  pesympraraM U epeHIHATBEHO
TepMUYecKoro aHanuza. COBPEMEHHBIC TEXHOJOTHUYECKHUE
CXEMbI ITPOM3BOJICTBA IIEMEHTA.

2.

OcCHOBHBIE CBOMCTBA BHUIOB OPraHN4€CKOro TOIJIMBa

OCHOBHBIC XapaKTEPUCTUKH OpraHmdeckoro Torumsa. CocraB
TormmBa. ['oprourie W OayyaCTHBIE COCTABISIONIME TOIUIMBA.
Terutora cropanus TorumBa. MarepuaibHBIH OajaHC mporecca
TOPEHHs OPraHWYeCKOro ToIuMBa.  I[IPOAYKTHI IMONHOTO W
HenojHoro cropanus. Koad¢uiuentr u30biTKa BO3ayXa.
3aBHCUMOCTH IOKa3aTeell TOpeHus TOIUTMBA OT KO3 PHUIIEHTa
M30BITKA BO3/AyXa.

3.

HOILFOTOBK& PAa3JIMYHBIX BUIAOB TOILIMBA K CXKUTAHUTO

[lonroroBka TBEpJOTO TOIIMBA IS CXKWUTAHUA (haKeITbHBIM
criocobom. Cxembl momona yrist. [IpenmyiiecTBa u HeOCTaTKA
Kakmoi u3 cxem. IloArotoBka >XUIKOTO W Ta3000pa3HOTO
TOIUIMBA K C)KUTAHUIO B TEIUIOBBIX arperarax.

4.

OCHOBEI TCOPHHU I'OPCHU OPraHNUYCCKOI'O TOIJIMBA

OCHOBHBIE TIOJIOKEHUS] KHHETHUKM XUMHUYECKHX peakIui
NPUMEHHUTENILHO K TpolieccaM TopeHust ToruBa. [loHsTre 00
OCHOBHBIX CTausix mpouecca ropexus. CmeceobpasoBaHue B
TOMOTEHHBIX cHUCTeMax. Pojb MosleKysipHOH M TypOyJIEeHTHOM

TG y3nn.

5.

Cxuranme ra3000pa3HOro TOIUIMBA

Bocriamenenne M pacnpocTpaHeHHE IUIAMEHM B TOPIOYHX
cmecsix.  KoHIEHTpallmoHHBIE  TpaHMIBI  BOCILUIAMEHEHHS.
CkopocTh TOpeHHus, HOpMajJbHas CKOPOCTh PacIpOCTPaHEHHUS
wiamend.  TypOyJeHTHOe  paclpocTpaHeHHe  IJIaMEHHU.
Y CTOMYMBOCTD IUIAMEHH, oOecredeHue Oe3aBapuiiHON palOOoTHI
YCTaHOBOK. Tomnuso CHKUTAIOIINE YCTpONCTBA.
WnTeHcudukanms cKuranus ra3000pa3Horo TOIUIMBA.

6.

Coxuranue KHUJIKOIro TOILIMBA

OCOOEHHOCTH HCIIOJIB30BAHHMS JKHOKOro TOIlJIMBa. MexaHu3m
TOpPE€HHUA JKUIAKOro TOINIMBa Bocnnamenenne wu Top€HuC
O)II/IHO‘-IHOfI Karmiym KHJIKOI'o TOIIJIMBA. Coxuranue MasyTa B




[IEMEHTHBIX BpalIAIoUIMXCsl edax. MasyTHble (POPCYHKH.

7. C>xuranve TbIICYTOIBHOTO TOTUINBA

OcobeHHOCTH TOpeHHs TBEpHOoro TorumBa. (OCOOCHHOCTH
WCTIOJB30BaHMsI TBEPIOTO TOIUIMBA. MexaHW3M M KHUHETHKA
ropeHust yriaepoaHoit yactuibl. (OCOOEHHOCTH  CXKUTAHUS
MBUICYTONBHOTO TOIUIMBA BO BpAINAIOIIMXCS TedaxX. TOIUIMBO
CKHUTAIONIHE YCTPOMCTRA MBIICBHTHOTO TOTUTHBA.

8. lcnons3oBanue AJIBTCPHATHUBHOI'O TOIJIMBA

OcoOEHHOCTH  CXKUTAHHMS TOIUIMBA TIPU  HUCIOJIB30BAHUU
TEXHOT€HHBIX NPOAYKTOB. BO3MOXXHBIE CXeMbl pabOTHI TpH
HCIIOJIb30BAaHUU aTbTCPHATUBHBIX BUJIOB TOIUIMBA, TOAABAEMOTO
C CBIPbEBOM CMECBIO K C OCHOBHBIM TEXHOJOTHYECKUM
TOTUTHBOM.

9. Onenka 3P GEeKTUBHOCTH CKUTAHUS TOTUIHBA

lazoBplii  aHanu3.  IlpuHomn — paOoOTBI  TPOMBIILIEHHBIX
razoaHamu3atopoB. CocTaB  OTXOAAIIMX Ta30B  TEIUIOBBIX
arperatoB. OrmpeneneHue yneIbHOIO pacxoja TOIUIMBA II0
COCTaBY OTXOMSLINX I'a30B.

10. DKOJIOTHSA U CHKUTAHUE TOILIUBA

Henonnoe ropenue TorumBa. HenonmycTUMOCTb — HalIM4us
HEemoXKora TomumuBa. MexaHm3M 00pa3oBaHUST W CHOCOOBI
CHIDKCHUSI KOHIICHTPAIIMU OKCHJIOB a30Ta M OKCHJIA CEpBL.

11. TernoBble MpolieCCHl M YCTAHOBKH MPHY MPOU3BOJICTBE BXKYIIUX MaTepHallo

OOure TOHATHS O TEIUIOBOM IpoIecce, TeIIOBOH 00paboTKe.
Buner TemnmoBodr 00paboTku. DHU3HKO-XMMUYECKUE TEIUIOBBIC
IPOLIECCHI, MPOTEKAOLINE NPU OOXKHUIe LEMEHTHOIO CHIPHS.
TeopeTnueckuit pacxon Teria IS MOJTyYEHHUS
NOPTIAHIALEMEHTHOTO  KJIMHKepa. Buapl TemnooOMeHa mpu
TEIUIOBOM 00paboTKe CHIPhEBBIX MAaTEPHUATIOB.

2

12. Tleuwn m cymmia Ajs MPOU3BOJCTBA BXKYIIMX MaTepuajioB. Bpariaromuecs

pou

3BOJICTBA

ey M

OKpOro

crocoba

Kiaccu¢pukanusi — TEIUIOBBIX YCTaHOBOK MO BHIY TEIUIOBOM,
00paboTKu pexxuMy padoTHI, yCTPOHMCTBY paboueil Kamepsl.
OCHOBHBIE DJIEMEHTHI MTPOMBIIILICHHON Teun. TeXHOoMornuecKast
U TEIUIOTEXHUYECKAas XapaKTePHCTHUKA BPAIIAIONIMXCS Teuei
MOKpOTO crioco0a IMpOM3BOJICTBAa  KIMHKepa. PacnpenencHue
MeYr Ha TEXHOJIOTMYecKre 30Hbl. KOMIUIeKC TeriooOMeHHBIX
YCTPOMCTB Tieueil MOKporo crocoda mpou3BozacTBa. CriocoObl
CHIDKEHHS pacxofa JHEepropecypcoB Ha Iedyax MOKpOTo
cnocoba.

2

2

3

13. Bpamaronuecst neun Cyxoro ¥ KOMOMHHPOBAHHOIO CHOC00a MPOU3BOJICTBA

Tunsl meveil cyxoro crnoco6a nMpou3BoACcTBa IeMeHnrta. (Oomas
xapakrtepuctuka. Ilpeumymectsa, Hegoctatku. Ileun Jlemons.
Ileun ¢ 3ameYHbBIMM LUKIOHHBIMH  TEIJIOOOMEHHUKAMH.
JIBi>KeHWe Ta30B M MaTepualia M0 CHUCTeME IUKJIOHHOTO
TEII00OMEHHHMKA. YCTAaHOBKM [Jisi OOXKMTa KIMHKEpa MpH
KOMOMHHPOBaHHOM  cHoco0e  NpOM3BOACTBA  IIEMEHTA.
YerpoiicTBo, paboTa, TEIUNIOTEXHUIECKHE XapaKTePHUCTHKH.
Peakropbl-niekapOoHU3aTOphl. D HEKTUBHOCTh TPUMEHEHHSI.

2

14. P

aCuCT MATCPHUAJIIbHOT'O U TCIJIOBOT'O 0anaHCOB BpallaromInxcs neueci

CTpyKTypa MaTepuabHOTO OaaHca Bpallaroliecs meyu.
XapakTeprucTHKa PACXOAHBIX U MPUXOAHBIX cTaTel. CTpyKTypa
TerToBoro OanaHca Bpamaromieiics neun. Llens pacuera.
XapaKTepucTUKa NPUXOJHBIX U PACXOJIHBIX CTaTell.

2

15. TemnmoobMeH BO Bpamarmuxcs nedax OnNTUMH3anus mporecca o0XKura

3aBucuMocTs DiireHa-Kitaccena

OEMCHT

HOI'0 KJIMHKEpaA.

Cnocobpl mepenaum Teruia. YpPaBHEHUS TEIUIONPOBOIHOCTH,
KOHBEKIIUU U U3Ty4YeHUs. PexxuMbl pabOTHI TEIIOBBIX arperaToB

(KOHBEKTHBHBIN, JIYIUCTHIH, CI10€BOM). ONTHMU3AITIS TEIIIOBBIX

2

2




mpoieccoB.  3aBUCUMOCTh  JiireHa-Kmaccena. ®usudeckas
CYIITHOCTh 3aBHCHMOCTH JUIsI TIOHUMAHHS BAXKHOCTH SKOHOMHUU
TEIUIa TPW TPOBEICHUH BBICOKOTEMIIEPATYPHBIX TEIJIOBBIX
npoiieccoB. TeopeTnyeckne OCHOBEI 2KOHOMHUU TOTLIIMBA.

16. dyTepoBKa Bpalllalonuxcs neven

3amuTa TEIUIOBBIX YCTAaHOBOK OT BO3ACWUCTBUS BBICOKUX 2
TEMIIEpaTyp U CHIDKEHHE TOTEePh TeIIa B OKPYKAIOIIYIO0 CPELy.
OyTepoBKa BpalarOIUXCcsl TeYei MOKPOTO U CyXOro croco0oB
MPOM3BOACTBA. BUIBI OTrHEYmopoB, CIOCOOBI WX YCTaHOBKH.
DaKkTOPHI, BIUSIONINE HA CTOWKOCTH (PyTEpOBKH.

17. YerpoiicTBa Uil peKynepamnyn TeIUIOTh

TexHOonorn4yeckue ©  TEIJIOTEXHUYECKHE TpeOOBaHMSA K 4
OXJIAKICHUIO KJIMHKEpa. YcTpoiicTBo, pabora u
TETIOTEXHUICCKHE XapaKTEPUCTHKHU OapabaHHBIX
XOJOAMIBHUKOB. YCTpPOWCTBO, paboTa M TEIIOTEXHUYECKHUE
XapaKTepUCTUKH MHOro0apabaHHBIX (pexymepaTopHBIX)
xooawIbHUKOB.  OreHka  3QQeKTHBHOCTH paboTHI
XO0JIOAUJIBHUKOB. KJIHHKepHLIﬁ KOJIOCHHUKOBBIN XOJIOAUJIBHUK C
IIPOBAJILHOM  KOJIOCHUKOBOM  pemerkod Tuma  «Bomray.
[IpeumymectBa u  HemocTaTKu.  COBpEMEHHBIE  BHJIBI
KIIMHKEPHBIX ~ OXJIAJUTeNe, 0COoOEeHHOCTH KOHCTPYKITUH,
MIPUHIIMI ICHCTBUS M MTOKA3aTe)IN PaOOTHI.

18. Ieun 11 MPOU3BOACTBA U3BECTH

VYCTaHOBKM /Tl OOKMra M3BECTH: IIAXTHBIC M Bpallarommecs | 2
He4d, TMeYd KHISIIEro Clos U MapajuiebHO IOTOYHBIC
pereneparuBHbie neun (neun MAERZ). VcerpoiictBo, pabora,
TEIUIOTEXHUYECKUE  XApPAKTEPUCTUKH. YPOBEHb  TEIUIOBOM
(hopcupoBKH UX PabOTEHI.

19. Cymika Matepuaos

Knaccudurarus cymmiaok. CoBMEIICHHE CYIIKA W I[OMOJia 2
MaTepuanoB. TeIMIOTEXHUUECKUE PAacUeThl CYIIKHA ChIMyYnuX
MaTepHaJoB.

20. AsporiHaMUKa MTEYHBIX arperaTon

AdpOoAMHAMUYECKOE COIMpPOTHBICHHWE JIBUKEHHMIO Ta30BOTO 2
noroka. Buapl comportuBieHuil. BnusiHue morteps Hamopa Ha
pacxo] AMEKTPOIHEPTUH ITPU paboTe TArOLYTHEBBIX YCTPOICTB.
AdpoAMHAMUYECKOE COIMpPOTHBICHHWE JIBUKEHHMIO Ta30BOTO
MOTOKa BO Bpamalomuxcs mnedax. [log0dop TATOIyTHEBBIX
YCTPOMUCTB.

21. TTpon3BOACTBO CTPOUTEILHOTO THUTICA

VYcranoBku st «Bapkm» rurca. COBMEINICHHBIA TIOMOT U 2
o0Oxwur runca. TermmorexHuyeckuit pacder. BapouHble KOTIIBL
Hasnauenwe, yctpoiictBo, pabora. CoBpeMEHHBIE CXEMBI
TIOJTYICHHSI TUTICA.

22. TennoBaaKHOCTHAs 00pabOTKa MAaTEPUAJIOB

IIponapouHbie Kamepbl, KOHBeiepsl TBepacHus. Hasnauenue | 2
yCTpOCTBO, paboTa. ABTOKIaBHas 00pabOTKAa MaTEepHANOB.
DU3NKO-XMMUYECKUE  IIPOLECCHI,  MPOTEKAOLINE pu
ABTOKJIABHOH 00paboTKe.

23. DHepro-u pecypcocOepexeHre Npyu MPON3BOJCTBE BSDKYIIMX MAaTEPHAIOB

Ilytn cHMXEHMs pacxoja TEIUIOBOM 3HEPruM Ha IOIy4YeHHE 1
BSOKYIIMX ~ MarepuayioB. HTeHcHUKanms  TeriooOMeHa,
peKymeparys Teria, COBEpIICeHCTBOBAHUE TEXHOJIOTHH.

BCEI'O | 51




4.2. Conepxxanne NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHI

HanmenoBanmne pasaciia

Tema npakTudeckoro (CEMUHAPCKOIO)

CamocTosTenpHas
/1 JTUCIUTLTAHBI 3aHATHS 4acoB pa6ora Ha
NOATOTOBKY K
ayJUTOPHBIM
3aHATUAM
cemectp No 6
1 | OcHoBublie  cBoiicTBa | CocTaB TOIUIMBA, TIEPECUET COCTaBa 6 6
pa3IMYHbIX BUJIOB | TOIUIMBA C OJHOW Macchl Ha JPYTYIO.
OpraHUYEeCcKOro CocraBienue MarepualibHOTO OajaHca
TOILIMBA ropeaus. JKaponpou3BOIUTEIHLHOCTh
ToIuIMBa. Pacuer kanopuMerpuueckon
W JCHUCTBUTEIBHOM  TeMIepaTypbl
TOPCHMSI TOTUIMBA
2 Orenka Onpenenenue cocTaBa  MPOAYKTOB 2 2
3¢ (HEeKTHBHOCTH cropanusi  TommBa.  OmpeneneHue
OpraHM3alliy CKUTAHUA | YIENBHOTO  pacxola  TOIUIMBA H
TOIUTMBA [IOICOCOB  BO3JyXa IO  COCTaBy
OTXOJSIINX ra30B.
3 | [leunsle ycranoBku aist | Pacuer MIPOU3BOIUTEITBHOCTH 4 4
MOJIYYEHUS BSIKYIITUX BpAIAIOIINXCS neven npu
MaTepuasioB MPOU3BOJICTBE KJIMHKEpa © 00beMa
OTXOJSAIIUX Ta30B U3 BPALAIOLIUXCS
nevel mpu 00kure KIMHKepa
4 | TenoBol OamaHc Pacuer Teopernueckoro pacxoja Teria 8 8
MIEYHBIX YCTAHOBOK Ha TIOJIyYCHHE KJIMHKEpa, H3BECTH W
rurica. Pacuer pacXOomgHbBIX — CTareu
TEIJIOBOTO OanaHca TEIJIOBBIX
arperatoB (Ha WCIapeHUE BIaru, C
OTXOJSAIIUMHU Ta3aMH, 4epe3 KOopmyc B
OKPY’KaIOIILYIO cpeny). Pacuer
SKOHOMHH TeIUIa TPH  CHUKCHHUH
TEMIEPaTypbl OTXOMSIIMX Ta30B U3
MI€YH, BIAKHOCTH MJIM COCTaBA CHIPhS
5 | Ouenka Pacyer = u3MeHeHus  TeMIeparypsl 4 4
3¢ (HeKTUBHOCTH ¢dakena MpU M3MEHEHUU TEMIIEpaTypbl
paboThI TEIIOBBIX Y KOJIMYECTBA BTOPHYHOTO BO3/yXa.
arperaron Pacuer TETJIOTEXHUYECKHIX
MoKazarenei paboThI TEIJIOBOTO
arperara: TETIOBOTO "
texnonorunueckoro KIIJ[, TemmoBoi
MOIITHOCTH, 00BEMHOTO
TETUIOHATIPSDKEHUS U JIP
6 | CymmibHble ycTaHOBKH | Pacuer  oObeMa  JIOTIOJTHHTEIHLHOTO 2 2
BO3JyXa JUIsl TMOJYYSHHs CYIIUIBLHOTO
areHTa 3aJJaHHON TeMIEPATYpPbI
7 | Onpenenenue Onpenenenue KodpunreHTa 4 4
s dexTuBHOCTH TEIIOBOTO MOJIE3HOTO JEUCTBUSA
paboThI TETUIOYTHITH- KIMHKEpHOTOo  oxJiagutens.  Pacder
3UPYIOIIUX YCTPOHUCTB | M3MEHEHHSI TEMIIepaTypbl BTOPHYHOTO

BO31yXa OT UBMCHCHUS PCIKUMaA pa6OTBI
KOJIOCHHKOBOI'O XOJOJHJIbHUKA.




8 | AspoauHamuka neuHsix | Pacuer ckopoctd W oObema Ta30BOroO 4 4
arperaroB NOTOKa B 3arpy3odHoM  oOpese,
COIIPOTHUBIICHUS TIEYHOTO arperara mnpu
M3MEHEHHH apaMeTPOB PadOTHI IEYH.

34 34
Hroro: 34
BCETO: 34

4.3. Conep:xaHue J1a0OPATOPHBIX 3aHATHI
He mpexycMoTpeHO y4eOHBIM TLUTAaHOM.

4.4. Conep:xkaHue KypcoBOIo NpoeKTa/padoThl
B nporecce n3ydeHus JaHHON JUCIUIUIMHBI CTYICHT JOJIKEH BBITIOJHUTD
KypCOBOI1 IPOEKT Ha TeMy «Pacuer TerioTexHnueckon 3(p(heKTUBHOCTH BpalLaoLIecs
NI€YU IIPU BHEJIPEHUH TEXHOJOTUUECKUX MeponpusTuin». [Ipeanaraemoe nis ananusa
MEpPONPUITHE BEIOUPACTCS U3:

- IPU CHY>KEHHUH BJIAYKHOCTH 1IJIaMa;

- IpU 3aMEHE TUMAa KIMHKEPHOTO OXJIAJUTENs WM U3MEHEHHH pacxoja
BO3/lyXa HA OXJIaXKCHUE;

- IIPU U3MEHEHUH CXEMBbl YTHIIM3ALUHU MU 3IEKTPOPHIBTPOB;

- OpyU 3aMEHE MOKpOro crnocoda MpOU3BOACTBA  HAa CyXOM WM
KOMOWHHPOBAaHHBIH;

- IIPU MOJa4Y€ YaCTU ChIPbsI C TOPAYEro KOHIIA [TI€YU B CYXOM BUJIE;

- IIPU 3aMEHE BHJIAa UCII0JIB3YEMOT0 TOIUIUBA;

- IIPU U3MEHEHUU XMMUYECKOIO WIH MUHEPATIOTMYECKOTO0 COCTaBa ChIPhs
U BBIITYCKAaE€MOM POTYKIINH.

2. «Pacuer TEIJIOTEXHUYECKOM s exTuBHOCTH OT BHEJIPECHUS
TEXHOJIOTUYECKUX  MEPONPUATHA TIPU OOXKUre W3BECTH BO BpAIIAIOUIUXCS WU
MIAXTHBIX TTEYaAX):

- IPU U3MEHEHUHU XUMUYECKOTO WM MUHEPAJIOTUYECKOTO COCTaBa ChIPbS;

- IIPU 3aMEHE UCIOJIb3yEMOTO TOIJIUBA;

- IPU U3MEHEHUH aKTUBHOCTH BBIITYCKAEMOW U3BECTH.

B mporiecce BBINOIHEHUST KypCOBOIO MPOEKTa OCYIIECTBIIAECTCS KOHTAKTHas paboTta
oOyyaronierocsi ¢ npenojasareneM. KoHCyJIbTaluu MPOBOAATCS B ayJUTOPUSX /WU
MOCPEJCTBAM 3JIEKTPOHHON MH(OPMAIMOHHO-00pa30BaTeIbHON Cpelibl YHUBEPCUTETA.
BelronHeHne KypcoBOro NpoeKkTa Mo AUCLUIUIMHE POBOJUTCS C LEJBIO:

- (¢opMupoBaHUS yMEHUW  TMPOBOJUTH MOWCK, O00pabOTKy ©  aHaIu3
CIICLIMAJIM3UPOBAHHON HAYYHO-TEXHUUYECKOU, CIIPABOYHON U HOPMATUBHO-TEXHUUYECKOU
JTUTEPATYphl HW JOKYMEHTAllMK TI0 paboTe TEYHBIX arperatoB MPOW3BOJCTBA
MOPTJIAHALIEMEHTHOTO KIMHKEPA;

— pa3BUTHA HABBIKOB U YMEHHI pacyeTa XMMHUYECKOTO COCTaBa ChIPhEBOM CMECH MJIs
MOJIYYEHUS] KIIMHKEpA 33JJaHHOT0 MHHEPAJIOTHMYECKOI0 COCTaBa, TEINIOTEXHUYECKOTO U
a’pOJMHAMUYECKOT0 pacueTa TeII0BOro arperara;

— CHCTeMaTH3alliy, 3aKpeIUICHUs U MPUMEHEHHS] TEOPETUUYECKUX 3HAHUM, MOJTYyYEeHHBIX
IpY U3yYE€HUU KypCa;

- TMPUMEHEHUs MNPUEMOB M HANpPaBIECHUNW MHUHUMHU3AIUU CHIPHEBBIX W TOILTUBHO-



AHEPreTUYECKUX 3aTpaT MPU MPOU3BOJICTBE BKYIIMX MATEPUATIOB.
[Ipu BBIMOJHEHUU KYpCOBOIO MPOEKTA CTYJAEHThI PACCUUTHIBAIOT MaTepUANbHBIN U
TEIJI0BOM OajaHC TEIUIOBOIO arperara Jio ¥ Mmociie BHEAPEHUS MEPONPUITHI, OCHOBHbIE
TEIJIOTEXHUYECKHUE  IOKa3aTelH, MPOBOASAT pacueT pacxoja TOIUIMBA MO COCTaBY
OTXOJISIIIIUX Ta30B, 3HAKOMSITCS C MpaBUjiaMy 0OPMIICHHUS MOSICHUTEIHLHOM 3aITUCKH.
KypcoBoil mpoekT BBINOIHAETCS B BHUJE MOSACHUTENbHON 3amucku oO0beMoM 10 40
CTpaHUI] ¥ YepTekKa (CXEMBbI) arperara, BBITOJIHEHHOTO Ha JucTe popmara A4

Oo0bem
Homep u coaep:xanue pa3jiesia NOSICHUTEIbHOM 3alIMCKH pasneua,
cTp.
BBenenue u onrcanue paboThl BHIOPaHHOTO arperara 3-4
1. Pacuer chIpbeBOIl cMeCH 3aJaHHOTO COCTaBa 2
2. MarepuanbHblii 6ajJaHCc TOPEHUs TOIUIMBA 3.4
3. MarepuanbHbIil 0aJlaHC TEYHOI YCTaHOBKH 45
4. TenyoBoii GalaHC XOJIOMIIbHUKA 3-4
5. TernioBo#i OanaHc MEYHON YCTaHOBKHU 7.9
6. APpOJIMHAMHYECKHUE PACUETHI C IMMOJO0POM JIBIMOCOCA 4-5
7. OCHOBHBIE TEIJIOTEXHUYECKHE [10KA3aTEIN padO0Thl YCTAHOBKU 2
8. Pacuer pacxoja TOmIuBa 110 COCTaBY CYXUX OTXOJSIINX Ia30B. 3.4
9. 3akmouyenue (BpiBombl 1O oueHke APHEKTUBHOCTH IpelaraeMbIX
TEXHOJIOTUYECKMX MEpONpUATUN Ha CHIDKEHHE pacxoja MaTepuaIbHO- 5
SHEPreTUYECKUX PECYPCOB)
CnHucok UCIOIB30BaHHON JIUTEPATYPBI

3ammTa KypcoBOTO MPOEKTa MPOBOAUTCS MyOJIUYHO B TPYIINE U BKIIOYAET B CeOs
pa3BepHyThI Mokiaa (7-10 MHH.) ¥ OTBETHI Ha 3aJaBa€Mbl€ BOINPOCHI CTYJIEHTAMU U
penoaaBaTeieM.

4.5. Conep:kaHue pacueTHO-rpa)uuecKoro 3ajaHmsi,
HHIUBUAYAJTbHBIX JOMAIIHUX 3a]aHU

He npenycMoTpeHO yueOHBIM TUTAaHOM.

5. OHEHOYHBIE MATEPHUAJIBI JIsA MTPOBEJAEHUSA TEKYIHIEI'O
KOHTPO.I51, MIPOMEXKYTOUYHON ATTECTALIUA

5.1. Peanu3zanusa KoMmneTeHIui
KoMnerenmus [IK-2  CoocobeH  obecmeunBaTh  TEXHOJOTHYECKOE
COIPOBOXKIECHUE MpoLlEcca IMPOM3BOJACTBA  BSDKYIIUX MATEPHAJIOB ¢ IMO3MIMHU
MOBBIIIEHUS €r0 d(PHEKTUBHOCTH.

(K00 u hopMmynIUpOBKA KOMNEmeHyuu)

HanmeHnoBaHMe MHAMKATOPA TOCTHKESHHS
KOMIICTCHIIMH

Hcnonb3yembie cpeacTBa OIIEHUBAHUS

[IK-2.3. VYyactByer B opraHusaiuud U | DK3aMeH.




COBEPILIEHCTBOBAHUU TEXHOJIOTMYECKOIO | 3aluTa KypCOBOTO IMPOEKTA.
mpoliecca MOMYYeHUsI BSKYIIUX MaTepuajoB B | BrimoiHeHuWe 3a/1a4 MPUKIATHOTO XapaKTepa.
BbIlTycKa | TecTOBbIA KOHTPOJIb.

COOTBETCTBHM C  TpeOOBaHHEM
KaueCTBCHHOM TPOJTYKITUH.

[1K-2.4. Oo0ecrieunBaer

000pyTOBaHMSL.

MIPOBEPKY
MPaBUWIBHOCTH PabOTHl TEXHOIOTUYECKOTO |
TEMJI0TEXHUYECKOTO 000pyAOBaHHS,
coOroieHne OTNTHMAJTHHBIX apaMeTpoB
TEXHOJOTHYECKOTO Tpollecca IMPOM3BOJICTBA
BSDKYIIUX MAaTepUalioB, TMPOU3BOAUT HaIAIKy
pexmnmMa paboTsI TEXHOJIOTHYECKOTO

5.2. TunoBble KOHTPOJIbHbIE 3aJaHUSA JIA IPOMEKYTOYHOMH aTTecTallun

5.2.1. IlepeyeHb KOHTPOJIbLHBIX BONPOCOB (THMOBBIX 32 1aHUIA)
JIS dK3aMeHa / Tu(pepeHIIUPOBAHHOIO 3a4yeTa / 3aueTra

HaumenoBaunue
pazzaena TUCIUILIIMHbBI

Copnep:xaHue BOIpOCOB (TUIOBBIX 3aaHUMN)

1 BBouag nexkius

1. OcHOBHbBIE TOHATHUS O TEIUIOTEXHOJIOTHYECKUX IMPOIECccax.
[IpuMeHeHHe TEYHBIX arperaToB JUIs MPOU3BOJCTBA BSDKYIIMX
MaTepHUaJIOB.

2 OCHOBHBIE CBOWCTBAa BHUJOB
OpPraHMYECKOT0 TOILIMBA

1.

OCHOBHbBIE XapAaKTEPUCTHUKHA OPraHUYECKOro TOIUIMBA.
Baxwueiimue TEIUIOTEXHUYECKUE XapaKTePUCTUKU
opranuueckoro tommea. CocraB ToruiBa. ['oproune u
OamIacTHbIE COCTaBISIONIME TOIUIMBA. TemnoTa cropaHus
TorutrBa. JKaponpon3BouTeIbHOCTh TOTUIMBA.
MatepuanbpHblii OanaHC MpoIecca TOPEHUsI OPraHUYECKOTO
TOIUTNBA.

[IponykTbl ~ TOJHOrO W HENOJHOTO  CrOpaHusl.
Koadduruent M30BITKA BO3/yXa. 3aBHUCHUMOCTD
MoKa3arenei ropeHus oT ko3 duirienTa n30bITKa BO3IyXa.

3 | [logrotoBka  pa3iaMyYHBIX
BUJIOB TOILIMBA K
COKUTAHHIO

[ToaroroBka TomiIMBa K CKUTaHHIO B reyu. CXeMbl oMoJa
yrasa. IlpenmyiectBa M HEIOCTATKH KaXKIOH U3 CXEM.
MopepHuzaiusi OTIAENBHBIX Y3JIOB MPU TIOMOJIE YIJIsA Ha
00BETMHEHHOH € TIEUBIO CXEME.

[ToaroToBka >KHAKOTO W Ta3000pa3HOTO TOIUIMBA K
C)KHTaHUIO B TEIUIOBBIX YCTAHOBKAX.

4 | OCHOBBI TEOpUU TOPEHHS
OpPraHUYECKOT0 TOIUIMBA

Kunernyeckoe u auddysnonHoe ropenue. OCHOBHbIE
I0JIO’KEHHUS KUHETUKH XUMHUYECKHUX peakuui
MPUMEHUTEIBHO K MTPOLIecCaM rOpeHus TOIIUBA.
CmeceoOpa3zoBaHle B TOMOTEHHBIX cHcTeMax. Poib
MOJIEKYJISIpHOM U TypOysneHtHol muddysuu. [lonstue o6
OCHOBHBIX CTa/IMSIX IPOLIECCA TOPEHMUSL.

5 | Cxkuranue T1a3000pa3HOTO
TOTLITNBA

MexaHu3M LENMHOro ropeHus MeraHa. BocrameHenune u
pacpocTpaHeHUe  IUIAMEHM B TOPHOYMX  CMeECsX.
KonnenTpanuonsusie rpaHuibl BocriiameHeHus. CKOpOCTh
TOPEHHs, HOpPMaJIbHAas  CKOPOCTb  PACIPOCTPAHEHUS
wiameHu. TypOyleHTHOe pacpoCcTpaHeHUE MIIaMeH!

YcToiunBOCTh MIaMeHH, oOecrneueHne Oe3zaBapUiHON
paboTHI YCTaHOBOK. OcobeHHoCTH CHKUTAHUS




ra3zoo0pa3sHoro TOMJIMBAa BO  BpallalOIIUXCs — Ieyax.
TonnmBoC)KHUraroue yCTpoucTBa.

6 Cxxuranune skunkoro | 10. Ocobennoctu HCIIOJIb30BAHUA SKUIIKOTO TOILIMBA.

TOILJIBA MexaHu3M rOopeHHs >KUIKOTo TOIUIMBa Bocmiamenenue u
rOpeHHe OJIMHOYHOM KaIliu >KUAKOro TorinBa. Cxuranue
Ma3yTa B IEMEHTHBIX BpallAOMIMXCs Medax. Mas3yTHble
(hOpCyHKH.

7 | Cxuranue nsuieyronbHoro | 11. Cragum ropeHust TBepAoro TtommmBa. OcoOeHHOCTH

TOILIMBA UCIOJIb30BAaHUs TBEPJOrO TOIJIMBA. MeXaHU3M U KUHETHKA
TOPEHHUS YIIIEPOIHON YaCTULIBI.
12. OcoOeHHOCTH CXKUTAHMS TBUICYTOJIBHOTO TOIUIMBA BO
Bpal[aloIIUXcs Me4yax. MHOrokaHaJbHBIE TOpeOYHbIC
YCTPOMCTBA JUIsl CKUTAHUSI TBEPABIX BHJIOB TOIUIMBA.

8 | Ucnonb3oBanue 13. Buapl  anbTepHaTHUBHBIX BHJIOB TOIumMBa. CrocoObl

aIbTEPHATUBHOTO TOILIINBA NPUMEHEHUS U BO3MOXXHBIE CXEMbl pabOTHl IpHU
UCTOJb30BAaHUN  allbTEPHATUBHBIX  BUAOB  TOIUIMBA.
OrpanuyeHuss TPUMEHEHUS  AIbTEPHATHBHBIX  BHJIOB
TOTLJINBA.

9 | Ouenka  >ddextuBnoctu | 14. I'a30Bblit aHaTN3. BUAbl IPOMBIIUIEHHBIX FA30aHATU3AaTOPOB.

CKUTAHUS TOTUINBA Omnpenenenre cocraBa MPOAYKTOB CrOpaHUsl TOIUIMBA W
OTXOJISIIIINX Ta30B.

15. Onpenenenue yaenbHOro pacxoja TOIUIMBA IO COCTaBY
OTXOJSIINX Ta30B.

10 | Oxomormss w  cxkwuranue | 16. HemonHoe ropenme TorumBa. HemomycTuMocTs Hammuus
TOILIMBA HEIOoXKOra ToIuiMBa. MexaHu3M o0pa3oBaHHUS U CIOCOOBI

CHIDKCHUSI KOHIICHTPAIMH OKCHIOB a30Ta.

11 | TermmoBbie mpoOIIECCHI u| 17.00mme TOHATHS O TEIJIOBOM IIPOIECCE, TEIJIOBOM
YCTaHOBKH npu obpaborke. Bwuapl TemsoBoit  oOpaboTku.  Dwuszmko-
MPOU3BOJICTBE  BSDKYIIHUX XMMUYECKHE TEIUIOBBIE IMPOLECChl, MPOTEKAIoIUe IMpU
MaTepuasioB TETJIOBOM 00paboOTKe CHIPHEBBIX MATEPUATIOB.

18. Teopernueckuit ~ pacxox  Temiaa A IMOJyYEHUS
MOPTIAHIIIEMEHTHOTO KiIuHKepa. CriocoObl ero pacyera.

19. Buapl TennooOMeHa MpH TEIIOBOM 00pabOTKe ChIPhEBBIX
MaTepHaloB. Tenmoobmen TEIUIOTIPOBOAHOCTHIO,
KOHBEKIMEH, JIyYUCThIH TEMI00OMEH.

12 |Tleatm w  cymmma gns | 20. Knmaccudukamusi TEmIOBBIX YCTAHOBOK MO BUAY TEIIOBOH,
MPOU3BOACTBA  BSDKYLIUX 00paboTKH pexxuMy paboThI, YCTPOUCTBY pabouei Kamephl.
MaTepHaoB. 21. OcHOBHBIE 3JI€MEHTHl MPOMBIIIIEHHON neun. OOmias

XapaKTePUCTHKA neveit ISt MOJTyYCHUS
MOPTJIAHALIEMEHTHOT'O KIIMHKEPA.

13 | Bpamaromuecs ey 22. YCcTpOoHCTBO U paboTa BpalIAOMIMXCS TeYeil MOKpPOTO
MOKpPOI'O crioco0a | croco6a Mpou3BO/ICTBA MOPTIAH/IIEMEHTA.

MPOU3BOJCTBA. 23. Pacnipenenenne Bpamaromencs meun MOKporo crocoda

MIPOU3BOJICTBA HAa TEXHOJIIOTMYECKHE 30HBL. VI3MeHeHue
TEMIEpaTypbl ra30BOr0 M MaTepHAIBLHOTO MOTOKOB. Pu3HKO-
XUMHUUYECKHE TEIJIOBBIE MPOLIECCHI, IPOTEKAIOLIUE B OTAEIBHBIX
30HaX.

24. BHyTpenHue TEII000OMEHHBIE yCTpOWCTBA
BpaLAOIINXCs Te4eld MOKpPOro crnoco0a Mpou3BOJCTBA LIEMEHTA.
Tuns! ycrpoiicTs. Lennblie 3aBechl. CiocoObl HABECKU IEMEH.

25.TermioOOMEHHUKHA ~ 30HBI noxorpesa.  Twumsl
TEMI00OMEHHUKOB (SYeHKOBbIE, 3B€HbEBBIC, IIUKJIOUTHBIC U JIP.).
[lepememmBatonue TEmI000MEHHbIE YCTpOHCTBA (JIUQTEPHI),
CYCHEH3MOHHBIN TETJI000MEHHUK MEPECHITHOTO TUTIA.
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Bpawmaromuecs ne4yu
CyXOro u
KOMOWHHUPOBAaHHOTO

crocoba IIpOU3BOJCTBA

26.Tunel mevel cyxoro crmoco0a MPOU3BOACTBA IEMEHTA.
O6mas xapakrepucrtuka. [IpenmyrecTBa, HEAOCTATKH.

27. Ileuu ¢ 3anieYHBIMU ITUKJIOHHBIMH TEIJI00OMEHHUKAMH.
JIBu>keHue ra3oB U MaTepHasa o CUCTeME LUKIOHHOTO
TermooOMeHHuKa. VI3MeHeHrne Temreparyp Marepuaia u
ra3zoBOro MoToKa.

28. PeakTopsi-aekapOoHU3aTOPHL.. HazHaueHue U THUITBI
MIPUMEHSEMBIX JIeKapOOHU3aTOPOB. DP(HEKTUBHOCTH

MIPUMCHCHHSI.
29. YcraHoBKM  JUIi OOKHMTa  KIMHKEpa  TIpH
KOMOMHHPOBAHHOM criocooe NPOU3BOJCTBA  IIEMEHTA.

YcTpoiicTBo, paboTa, TEIIOTEXHUYECKUE XapaKTEPUCTUKH.

30. ITeun c KOHBeWEpHBIM KajlblIMHATOPOM «JIlemomby» ¢
JBYKPaTHBIM IIPOCOCOM TIa30BOro mnoroka. lleun c¢ maxTtHO-
IUKIOHHBIMU TeriooOMeHHUKaMu. [lpuHUIMN W mokazarenu
pabotel. IlpeumyiiecTBa M HEIOCTAaTKH JaHHBIX IEYHBIX
CHUCTEM.

31. OcHOBHBIE HapyllIeHUs padOTHI MeYeil cyxoro crnocoda
npou3BoAcTBa. [lpuumHBl 00pa3oBaHUs HACTBUICH u
MaTepuaibHBIX KOHIJIoMepaToB B neuu. Cucrembl Oaiimaca

MEeYHbIX ra30B. I (HEKTUBHOCTh UX TPUMEHEHUS.

Pacuer wmarepuasbHOrO H

32. CTpykTypa MaTepuaibHOro OaJlaHca BPAMIAOIICHCS TTeYH.

15 | rennoBoro 6anancoB | Llens pacuera. XapakTepucTHKa pacXOIHBIX U IPUXOAHBIX
BpaLIAIOLIUXCS TIeYen cTaTei.
33. CrpykTypa TemuoBoro OaiaHca BpalaIOLICIiCs TMeYu.
[enp pacuera. XapakTepUCTHKA IPUXOJHBIX M PACXOIAHBIX
craTen
16 | TemrooOMeH BO 34. CnocoObl mepenayv TeIula BO BpaIllarolIeicsl IeYu.
BpAILAIOIINXCS neyax. | PexxuMbl  paboThl  TEMJIOBBIX  arperatoB  (KOHBEKTHUBHBIH,
OnTumuszanus Ipolecca | JIy4ucCThIi, coeBoit). MakTopsl, ONpeAesonue THTEHCUBHOCTh
obxura [IEMEHTHOTO | TEMI000MEHa.
KJIMHKEpA. 3aBUCUMOCTh 35. 3aBucumocts OlireHa-Kitaccena. Teopernueckue oCHOBBI
Oiirena-Knaccena DKOHOMHMH TOIUIMBa. PuU3NYecKass CYIIHOCTb 3aBUCUMOCTEU
Olirena.
17 | ®yrepoBka Bpamaromuxcs | 36. dyrepoBka Bpamlammuxcs nedei. Bumbl orHeynopHbIx
neyen MaTepHajoB, CHoco0 YKIaaku orueynopos. IIpumeHenue
BHJIOB OTHEYIIOPOB I10 30HaM Bpallarouiencs neuu. BimsHue
pa3anyYHbIX (PaKTOPOB HA CTOMKOCTh ()yTEPOBKH.
18 | VYcrpoiicTBa JUTSL 37. TexHonornyeckue M TEIUIOTEXHUYECKHE TpeOOBaHUSA K

PEKYyIICpalivi TCTIIOTHI

OXJIAKICHUIO KIIMHKEpa. YcrpoiicTso, pabora u
TEIJIOTEXHUYECKHE XapaKTEPUCTUKH OapabaHHBIX
XOJIOIUIBHUKOB.

38.  VcrpoiictBo, pabora W TEIJIOTEXHUYECKHE
XapaKTEePUCTUKH MHOrobapabaHHBIX ( pexkynepaTOpHBIX )
xononuiabHUKOB.  OneHka  3(QexkTuBHOCTH paboThI
XOJIOIUIbHUKOB.

39. KiuHKEpHBIA KOJIOCHHKOBBIM XOJOJWJIBHUK THUIA
«Bomray.  IlpeumymectBa u  Hemoctatku.  OCHOBHBIE
XapakTepUCTUKU paboThl. [loBbimenne 3GpGheKTUBHOCTH PabOTHI




KOJIOCHUKOBOTO XOJIOAWJIbHUKA.

40. CoBpeMeHHbIE BHIbl KIMHKEPHBIX OXJAIUTENIEH C
OecpoBaJIbHON KOJIOCHUKOBOM pemeTkoi. (OCOOEHHOCTH HX
KOHCTPYKLUMH M npuHOUn Jedcteus. lIpemmymecrsa  ux

IIPUMEHEHHUS.
19 | Ileun gnsa mnpom3BOACTBA 41. YcraHOBKH 111 00KHTA W3BECTHU: IIAXTHBIC TIEPECHIITHBIE
U3BECTU U ra3opUIMpPOBAaHHBIE IIE€YH, BpalllaloIIuecss  IMeYH.

YcrpoiicTBo, paboTa, TEINIOTEXHUYECKUE XapaKTePUCTHKH.
42. lleun KuOsAOIEro CcJI0s W NapAUIENbHO TMOTOYHBIE
pereneparuBHble neun (neun MAERZ). YcerpoiictBo, padora,
TEIVIOTEXHUYECKHE XapaKTepPUCTHKH. YPOBEHb TEIIOBOM
(OpPCUPOBKH HX pabOTHI.

20 | Cymka maTepuaioB 43. Kiaccudukanmst cymwiok. THIBI, YCTPOWCTBO U
OpUHOHI  PpabOThl  CYIIMIBHBIX  0apabaHOB, BHXPEBBIX
CYLIWJIOK M CYHIMJIOK KHMsiero ciosi. CoBMeIlIeHrne CYIIKH U
1I0MOJIa MaTEPHAJIOB.

21 | AspoauHaMuka MIEYHBIX 44. AsponrHaMUYeCcKOe CONPOTUBIICHUE JIBUKEHUIO Ta30BOT0O

arperaTroB IIOTOKa. Buael comporuBnenuii. BiusHue norepp Hanmopa Ha

pacxo]l 3JIEKTPOIHEPTUH ITPU paboTe TATOyTHEBBIX YCTPOUCTB.
45. A>poarHaMUYECKOE COTIPOTUBIICHUE JIBHYKCHHUIO Ta30BOT0
[IOTOKa BO Bpamawmomuxcs nedax. [lonbop TAroayTeeBbIX

YCTPOMCTB.
22 | IIpousBoACTBO 46.YcrtaHoBKM ans  «Bapku» rurca. COBMENICHHBINA ITOMOI
CTPOUTCIIBHOT'O TUIICa H 00KUT rurica. TennoTeX HnIecKuin pacucrT.

Bapounsie  koribl.  Hasnawenwe, yctpoiicTBo, paborta.
CoBpeMEeHHBIE CXEMbI MOJTYYEHUs THIICA.

23 | TemoBmaXHOCTHAS 47. IlpomapouHble KaMmepbl, KOHBEHEpHl TBEPICHHS.
00paboTKa MaTepuasIoB Haznauenue yctpoiictBo, pabora.

48. ABrokinaBHas oOpaboTka MmarepuanoB. Dusuko-
XUMHAYECKHE TMPOIECCHl, MPOTEKAIOMMe  TPU  aBTOKJIABHOMN
obOpaboTke.

49. Meroauka TEIUIOBOTO pacdera aBTOKJIaBa 0Oe3
Nepenycka u ¢ NepenyckoM mnapa.

24 | DHepro-u 50. Ilytm cHuXeHHs pacxoia TEIUIOBOM DJSHEpPruu Ha
pecypcocOepexeHne  mpu MOJIy4eHUE  BSDKYIIMX  MarepuanoB. HHTeHcudukanus
IIPOU3BOJICTBE  BSDKYIIMX TEMI000MEHa, peKynepanusi TeIula, COBEPLICHCTBOBAHUE
MaTepUajoB TEXHOJIOTHH.

5.2.2. IlepevyeHb KOHTPOJbLHBIX MATEPHAJIOB
JJIAl 3AIIUTHI KYPCOBOT0 MPOEKTa/ KYpcoBOil padoThl

Jlis ycrnemHo# 3aluThl KypCOBOIO MPOEKTa CTYIEHTY HEOOXOIUMO MpPEeACTaBUTH
MOSICHUTEIPHYIO 3alUCKy M 4YepTeX (CXeMy) TEIJIOBOTO arperara C pacyeTHBIMU
TaOJIMIIAMHU MaTePUATHLHOTO U TETIOBOTO OAIAHCOB MEYU U KJIMHKEPHOTO OXJIaJUTEIIS.
Bo Bpemst my0imyuHO# 3aUTHI KypCOBOTO MPOEKTA CTYACHT JOJKEH CAeNaTh JHOKIAJ U
OTBETUTbH Ha BOIPOCHI, Kacaroluecs: padoThl MeY 3aJaHHOTO crioco0a MpoU3BOJICTBA U
tuna pazmepa. OOBSICHUTH PE3YNIBTATHI MTOJIYYCHHBIX pacdeToB d(PPEKTUBHOCTUA PaOOTHI
MIEYHOTO arperara, MPeayIOKUTh MEPONIPHUITHS 0 YIYUIICHUIO JaHHBIX IMOKa3aTesei.




HaumenoBanue

paszaena IUCIHUILIMHBI

ConeprxaHue BOIPOCOB (TUTIOBBIX 3aaHHH)

OCHOBHBIE TTOHSTHSA

1. ®U3UKO-XUMHYECKHIE TETUIOBBIC MPOIECCHI, MPOTEKAIOIINE MTPH
HarpeBaHWU  KapOOHATHOTO W TIIMHHUCTOTO CBIPBSL.
DH/IOTEPMUYECKUE U SK30TEPMUIECKUE MPOIECCHI, TPOTEKAIOIINE
TIPH TETIJIOBOK 00paboTKe.

2.Teopernueckuil pacxon temna. Ilytu cHmxenus TOK npu
IIPOU3BO/ICTBE MOPTIAHALEMEHTHOIO KJIMHKEpPA.

YcTaHOBKH
MIPOM3BO/ICTBA
HOpTJIaHI[I_[eMeHTHOFO
KJIMHKEpa

JJIA

3.Cnoco0bl  IPOM3BOACTBA IMOPTIAH/LEMEHTHOIO KJIMHKEpA.
Knaccuduxanus neuyeit 1y o0xura KIMHKepa. XapakTepUCTUKU
neder (Tunopasmep, INPOU3BOAUTEIBHOCTb, YIEJIBHBIA PACXOJ]
TOILJIMBA U T.J.).

4.OCHOBHBIE XapaKTEPUCTUKHU BPALIAIOIIMXCSA I€4eld MOKPOIo
criocoba IIPOU3BOJICTBA
noprianauemenrta. Kommiekranus neun. HasHaueHue u kpartkas
XapaKTEepPUCTHUKA

KOMIIJIEKTYEMOro  00OpyAOBaHMA.  YCTpPOWCTBO M paboTa
BpalIAIOLIENCs TIEYM MOKpPOTro criocoda Mpou3BOJCTBA. J[BrkeHHe
MaTEepUAILHOTO U Ta30BOro moTokoB. CriocoObl Bo3BpaTa MbUIN
ANEeKTpO(UIBTPOB B TEXHOJOrHueckuil npomecc. [Ipeumymecrsa
1 HEJIOCTaTKH.

5.PactipenieneHre Bpamiarmmxcs meded MOKporo crocoba Ha

TEXHOJIOTMYecKue 30HbI. [Ipoliecchl, MpoTekarmye B OTASIbHBIX
30Hax. l3MeHeHWe Temmeparypbl MaTepUaIbHOTO M Ta30BOrO
TIOTOKOB.

6.TermonoTpeGieHre B OT/AENBHBIX 30HAX BPAIIAIOIICHCS TTEUH.
[lepeurcnnTh OCHOBHBIE 3HIOTEPMUYECKHE U SK30TEPMUUYECKUE
MIPOLIECCHI, MPOTEKAIOLINE B M€YX. 3aTpaThl TEIJIa Ha IPOTEKaHHe
JTAaHHBIX TPOIIECCOB.

7.Kommiekc BHYTPEHHUX TEIUIOOOMEHHBIX YCTPOMCTB meueit
MOKpOro crnoco6a. Buasl W HazHaueHUS KaXJOro 3JEMEHTa
KTVY: nmenmHsIXx  3aBec,  3aleNHbIX  TEIUIOOOMEHHHUKOB,
IIepEMENIMBAOIINAX TEMI1000MEHHUKOB u muTepoB,
CYCIEH3HMOHHOIO TeIu1ooOMeHHuKa.  OCHOBHBIE IIOKa3aTely,
XapaKTepU3yIOIlIKe IIeTTHbIE 3aBECHI.

8.MarepuanbHblii  OajlaHC BpaIIAIOMICHCs T4  MOKPOTO
cnocoba  mpou3BOACTBa  LeMeHTa. lLlemb  cocTaBieHus.
XapakTepUCTUKA IPUXOAHBIX U PACXOIHBIX CTATEH.

9.TennoBoil GanaHc BpalaromIelcss Me4Yd MOKpPOro crocoda
MIPOU3BOJCTBA IIEMEHTA. XAapakTepUCTHKA MPUXOAHBIX U
PAcCXOHBIX CTaTeH TEIUIOBOTO OalaHca.

10.TermmorexHUYeCcKre TMOKa3aTeaN paboThl Heyd. TeruioBoH,
texHonornueckui  KITJ[. TemmoBas  MomHocTh.  Pacxon
yCIOBHOTO ToIIMBa. [IyTy cHMXEeHMsI pacxo/a TOIJIMBa Ha revyax




MOKpPOT'0 CIOC00a MPOU3BOICTBA.

11.Bpamaronmecss medyd CyXoro crnocoda IpOU3BOACTBA C
3a11€CYHbIMHU TUKJIOHHBIMHU TEIUI00OMEHHUKAMH. I[BI/I)KGHI/IC ra3oB
u Marepuana. Temmeparypbl Ia30BOro MOTOKa M Marepuaia Io
UKI0HaM. OCHOBHBIE XapaKTEPUCTUKH PaOOTHI MEUH.

12.PactipenienieHne 1me4M € 3alCYHBIMH  ITUKJIOHHBIMH
TETI000MEHHUKAMHU Ha TEXHOJIOTHYECKUE 30HBI.
W3menenune TemrepaTypbl ra3oBOro M MaTepHalbHOTO TOTOKOB.
OcHnoBuble TpeboBanus i 3P PeKTUBHOIM pabOThI IIMKIOHOB.

13.ITeun cyxoro crocoba ¢ peakTopamu-aeKapOOHHU3aTOPAMH.
Tumel  1eKapOOHHM3aTOPOB  LUKJIOHHO-BUXPEBOrO  THIIA U
BepTuKansHO-poxoanoro: RSP, Piroclon —S u Piroclon -R.
D} PeKTUBHOCTh TPUMEHEHHUS.

14.I1eunbie CHUCTEMBI KOMOWHUPOBAHHOTO crnocoba
npousBojacTBa 1emenTta. Cxema. [Ipunuun pabotel. OCHOBHBIE
rokaszaresau padoThl.

15.0cHoBHBIE HapylleHUs paboThl Nedel cyxoro crocoda
npousBoacTBa. IlpuumHbl  00pa3oBaHMs  HACTBUICH U
MaTepHalibHbIX KOHIJIoMepaToB B mieud. Cuctembl Oaiinaca
MEYHBIX Ta30B. DPPEKTUBHOCTD UX IPUMEHEHHUS.

Hcnonb3oBaHue
OpPraHr4eCcKOro TOILTMBA
JUIS. TIPOBEACHUS TEIJIOBBIX
MPOLECCOB

16.Baxneiinue TEIJIOTeXHUYECKHE XapaKTePUCTUKU

oprannueckoro TormuBa. CocraB TomnuBa. [oproune u
OayTacTHBIE COCTaBISIONIME TOIUIMBA. BpICmIas W HU3IIAs
TEIUIOTBOPHAsE CIMOCOOHOCTh TorumBa. CrocoObl OmpeeneHus
TEIIOTBOPHOM criocoOHocTH. Temnora cropanusi TOTUIMBA.

17.Temnorexuuueckue xapaktepuctuku tommea: CO™™,

TEMIOTA CrOpaHWs Ha M° CYXHX TPOIYKTOB TOPCHHS,
’KApOIPOU3BOIUTENLHOCTE. TeMIieparypa, pa3BuBaeMasi Ipu
rOpEeHHH  TOIUIMBA:  TEOPETHYECKAs,  KaJIOPUMETPUYECKAS,
JEHCTBUTEIIbHAS. MarepuaibHbIi OanaHc TOpeHUs
OPraHMYEeCKOro TOIUINBA.

18.IToaroToBKa pa3TUYHBIX BHJIOB TOIUIMBA K COKUTaHUIO. [lers,
CrOCOOBI M BO3MOXXHBIE CXEMBbI MOJTOTOBKH PA3JIMYHBIX BHUOB
TOIUTMBA K CXuUTaHuio. TpeOyemble MapaMeTpbl MOATOTOBKH
ra3z000pa3HoOro, TBEPIOTO M KHIKOTO TOTLJINBA.

19.Buabl  ropenovyHbIX — YCTPOMCTB Il COKUTAHUSA
ra3oo0pa3HOro TOIUIMBA. YCTPOWCTBO W MPUHIMUN PabOTHI
ropenok IOI'Ll, I'PL], BPI' (ABI'), I'N/l. MHorokaHaibHbIe
TOPEJIKH.

20.0menka mporiecca TOPEeHUs TOIUTHBA 10 COCTAaBY MPOITYKTOB
ropenus. [lonmHoe m HemonmHOoe ropeHue ToruMBa. M3MeHeHue
CO)ICp)KaHI/Iﬂ onpenenﬂeme KOMIIOHCHTOB OTXOJAIIMUX TIa30B,
HeratuBHoe Bimsane Hammuna CO. Mertonuka pacyera
pacxojia Teria mo COCTaBy OTXOJSIINX Ta30B.




4 YcraHoBKH TUTS
obecrieyeHus nporiecca
MOTY4CHHS BSDKYIIIUX
MaTepUaoB

21. TexHOMOTUYECKHE M TEIUIOTEXHUYECKHE TPeOOBaHUS K
OXJIAXKICHUIO KIIMHKEpa. YerpoiicTso, pabota U
TEIJIOTEXHUYECKHE XapaKTePUCTUKH OapabaHHBIX "
PEKyNEepaTOPHBIX  XOJOAMIBHUKOB. (OCHOBHOM IOKa3aTelnb
3¢ PeKTUBHOCTH PAOOTHI KJIMHKEPHBIX OXJIATUTEIICH.

22.YcTpoiicTBO, paboTa M TEMJIOTEXHUYECKUE XapaKTePUCTHKHI
KOJIOCHUKOBBIX XOJIOJJMJIBHUKOB C MPOBAJIBHONW KOJOCHUKOBOM
pemrerkoii. TemmoBod OamaHc xosioawibHUKA. [loBbBIICHHE
a¢dexTuBHOCTH pabOTHl KIMHKEPHBIX OXJIAAUTENEH THIa
«Bouray.

23.YcTpoiicTBO, paboTa M TEIUIOTEXHUYECKHE XapaKTEPHUCTHKH

KIIMHKEPHBIX ~ OXJaJuTeNel C  OecHpoBaJIbHOM  PEHISTKOM.
TeruoBoit  Oamanc  xonoawnbHUKa. OCHOBHBIE — NPHYMHEI
BBICOKOM 3(P(EKTUBHOCTH UX pPadOTBI 1O CPAaBHEHHIO C
oxJyaauTensiMu «Bomray.

5 | AdpoauHaMUKa — TEIJIOBBIX
arperaTtoB

24 JIBKeHHE Ta30BOr0 IMOTOKAa BO BpAIIAIONICHCS MCYH.
Bupl HAMmoOpoB ¥ CONPOTUBIICHU JTBUKCHUIO Ta30BBIX TOTOKOB.
Pacuer MmectHOTO COIIPOTUBJICHUA W COHNPOTHUBJICHUA TPCHUIO.
VYpasuenue [Japcu-BeiicOaxa.

25.YpaBHeHue bepnymnu. Buaer COITPOTHUBJICHHI.
ABpOIMHAMHYECKOE  COMPOTUBIIEHUE JIBIDKCHHIO Ta30BOIO
MOTOKA BO BpaIIalOIIENcs eYr MOKPOTO Croco0a Mpou3BOICTBA
uemenTa. [Togbop apiMococa amnst obecnieueHus paboThl EUH.

26.IlepcrieKTUBBI COBEPIICHCTBOBAHHS TEIUIOBBIX YCTAHOBOK.
[lytn CHIWXKEHHsS YIENbHOTO pacxoja Telyla Ha MOJy4YeHHe
CHJIMKAaTHBIX MarepuanoB. MHTeHcumbukamus TtermiooOMeHa u
pexynepauuu  Termia.  COBEpUICHCTBOBaHME  TEXHOJOTHHU
Npou3BOJCTBA. [IpUMeHeHWe Ipyrux BHJIOB DHEPrUU IS
TETI0OBOM 00pabOTKH.

5.3. TunoBbIle KOHTPOJIbHBIE 3aaHUs (MATEPHAJIBI)
JJISl TEKYIIEr0 KOHTPOJISA B ceMecTpe
ITepeuens MaTepUaIOB U TEKYIIETO KOHTPOJIS B CEMECTPE:

1. rOp}O‘-II/IMH KOMITIOHCHTaMH TOIIJIMBA ABJIAIOTCA:

a)C’; H”; S"; O"; N”;
o) W?P; AP ; NP;
B)C’; HP; SP; WP; AP

2. Yka3arh )KUIKOE TOILIUBO:

a) C’— 65%; H” — 5%; SP — 3%; O" — 2%; AP — 20%; W " — 5%;
0) C"— 85%; H" — 10%; SP — 3%; O — 2%j;
B) CH4— 90%, C2H6 — 5%; C3H8 — 3%; C4H10 - 2%

3. HpI/I TCXHUYCCKUX PACUCTaX TCIIJIOBBIX OanaHCOB HCITOJIB3YCTCs TCILJIOTA CrOpaHUsA:

a) HU3IIas;
0) BeICIIIA,

B) B KAJIOPUMETPUUECKON «OOMOE»




4, HpOL[yKTaMI/I OKHCJICHHUS TOIIJINB ABIIAKOTCA:
a) N2: O,;

6) CO,: H,O: SOZ,

B) WP; AP

5. YcnoBHOE TOIIIMBO UMEET TETUIOTY CTOPAHUS:
a) 32000 xJIx/xr;
0) 35600 xJx/kT;
B) 29300 x/Ix/kT

6. KoaddunueHT n30bITka BO31yXa paCCUUTHIBAIOT:

a) OTHOUIEHUE TEOPETUYECKOrO0 00beMa BO3JyXa Ha TOPEHHE TOIJIMBA K OOBEMY
IPOAYKTOB TOPEHHUS;

0) OTHOIIEHHE ACHCTBUTEIHLHOTO 00bEMa BO3AyXa K TEOPETUUECKOMY;

B) OTHOILIEHUE O0BEMA MPOJIYKTOB CTOpaHUS TOIUIMBA K JACHCTBUTEIBHOMY OOBEMY
BO3/yXa

/. Mapky Ma3yTa OLEHUBAIOT I1O:
a) TEIUIOTE CrOPAHMS,

0) BA3KOCTH.

B) COCTaBY MPOAYKTOB FOPEHHUS

8. HckyccTBEHHBIM TBEPABIM TOIUIMBOM SIBIISICTCSI:
a) antpauut Mapka AK;

0) KOKC;

B) OypBIii yroib

9. Ilpwu kakoii TeMiepaType 00KUTAIOT KIIMHKED:
a) 1300...1350 °C;

6) 1400...1450 °C;

B) 10 1200 °C

10. Kakas cxema TemiooOMeHa MPUMEHSETCS BO BpANIAIONIMXCS T€YaX MOKpPOTO
croco0a Mpou3BOJICTBA LIEMEHTA:

a) IpsIMOTOYHas,

0) MPOTUBOTOYHAS,

B) IIEpEKpeCTHAs

11. HauGonpiiue TEOpPETHUECKHE 3aTpaThl TeIla TPH TOJYYCHHH KIWHKEpa
COCTaBJISICT:

a) JeruapaTaims;

0) nexapOoHM3aIIHS,

B) CIIEKaHUE

12. C xakoil 11e/1610 BO Bpalllaronieics nmeur HaBeuMBaroT LETH:
a) ISl CHMDKEHUS TBIJIEBBIHOCA,;



0) 1711 UHTEeHCU(UKAIIUU CYIIKH,
B) JUIS CHIDKEHUS pacxoja Teruia

13. C kaKkoil 11e/1bI0 COCTaBIISICTCSI MaTepUAIIbHBIN OallaHC:
a) ISl OTIPEICIICHUS MaTCPHAIIbHBIX IIOTOKOB;

0) 1 pacyeTa pacxo/ia TOIINBA;

B) JIJIsl pacyeTa pacxoja ChIpbs

14. Ha cKOJIbKO TEXHOJOTUYECKUX 30H YCJIOBHO JEJST BPAIIAIOUIYIOCS MEYb MOKPOTO
crioco0a NMpou3BOACTBA LIEMEHTA!

a) YETHIPE;

0) Tpu;

B) LIECTh

15. B kakol H3 NEPEUYHMCICHHBIX TEXHOJOTHYECKHX 30H HaWOOJBIINN TEII0BOM
SHAOTEpMUYECKU YD PEKT:

a) JIeKapOOHU3AIIHS;

0) criekaHus,

B) OXJIQXKIECHUS

16. Kak nu3mMeHuTcs yIenbHBIN pacxo/l IlamMa, eCH YBEIHUUTh TUTP CHIPHEBOI CMECH:
a) YMEHBIIIUTCS;

0) HEe UBMEHUTCH,

B) YBEJIMUYUTCA

17.C kaxo# 1IeJIBbI0 COCTABIISACTCS TEIIOBOM OaaHC MCYH:

a) ompeieNieHUE yIeIbHOTO pacxo/ia Temia,

0) omnpeseneHre MoTeph TEIa,

B) OTIPEICIICHUE TCOPETUUECKOTO TeIljIa P MOJIYUSHUH KIMHKepa

18. Ternosoit KIIJI meun paccunThiBaeTCsl Kak OTHOIICHUH:

a) (TOK+Qyen) / Q™™
6) TOK / Q™

B) (TOK+Qucn) / Qupux.

19. I1o xako# cxeme OXJIKIAIOT KIMHKEP B PEKYNEPATOPHBIX XOJIOAMIbHUKAX:
a) MPSMOTOK;

0) MPOTHUBOTOK,;

B) IIEPEKPECTHBIN TOK

20. TTo xakoii cxeme OXJIKIAI0T KIMHKEP B KOJJOCHUKOBOM XOJIOJAMIbHUKE:
a) IpsIMOTOK;

0) MPOTHBOTOK;

B) MIEPEKPECTHBIN TOK

21. Kakoii Buj TemiooOMeHa NpeuMyIleCTBEHHO MPOUCXOAUT B 30HE UCIAPEHUS:
a) U3JIy4YeHUE;



0) KOHBEKIHS;
B) Terionepeaada

22. Kakoii Buj TeII000MeHa MPEUMYIIIECTBEHHO MPOUCXOIUT B 30HE CIICKAHMS:
a) U3JIy4YCHUE;

0) KOHBEKITHS;

B) TeIUIoNepeaaya

23. Kakoii orHeyIop MCIOB3YIOT IS 3aUTHI KOpITyca IeYd B 30HE MOI0TPEBA:
a) IIaMOTHBIH;

0) MarHe3UTOBBIN;

B) KJIIMHKEPHBIA OETOH

24. Kakoii oTHEYIIOp UCIOJIB3YIOT JIJIS 3alIUTHI KOpPITyca IeYr B 30HE CIICKAHMUS:
a) MIaMOTHBIA KUPITNY;

0) KIIMHKEPO-OETOH;

B) MarHe3UTOBBIA KHPITUY

25. O6pazoBaHue OenTa 3aBEPIIACTCS B OCHOBHOM B 30HE:
a) KaJIbIIUHUPOBAHUS;

0) 9K30TEepPMUUECKUX PEaKIINiA;

B) CIIEKaHUS

26. Crenierp  AckapOOHU3AIMKM MaTepriajia B CHCTEME 3alleYHBIX ITMKJIOHHBIX
TEMI000MEHHUKOB COCTABJISIET:

2) 10...15 %;
6) 20...30 %:
B) 80...90 %

27. YcTaHOBKa peakTop-nekapOOHU3aTopa MO3BOJISET CYIIECTBEHHO U3MEHUTh
a) yICJIbHBIN pacxo/ TEeIa;

0) yIeIbHBIN pacxXo/1 ChIPbs,;

B) TIPOM3BOIUTEIHLHOCTH MCUN

28. CreneHb nekapOOHU3AIMH CHIPhS B PEAKTOpEe-IeKapOOHM3aTOPE COCTABIISACT:

a) 20...30 %;
6) 40...50 %
B) 80...90%

29. TemmiepaTypa TOpeHUs TOIUIMBA B peaKTOpe-IeKapOOHNU3aTOPE COCTABIISIET:
a) 400...600 °C;

6) 850...950 °C;

B) 1200...1300 °C

30. OGe3BokMBaHUE MIJITaMa TIPH KOMOMHHPOBAHHOM CIIOCOOE MPOM3BOJICTBA IIEMEHTA
BBITIOJTHSICTCS
a) B mipecc-QuiIbTpax;



0) B ieHTpudyrax;
B) B OTCTOMHHUKAX

31.2Kuikoe TOIUTMBO IMepe] COKUTaHUEeM I0I0TPEBarOT JJIS:
a) CHIDKCHHSI pacxo/ia TOTUIHNBA,

0) CHMIKEHUS BSI3KOCTH;

B) MHTEHCU(DUKAITUU TOPCHUS

32. TemnepaTypy MoAOTpeBa KHUAKOTO TOTIMBA OTPAHUYUBAIOT U3-34:
a) OIIaCHOCTH BOCILIAMEHEHHUS;

0) BbIIETICHUS Ta30BO (a3bl;

B) KOKCOBaHMS TOILJIMBA

33. CKOJIBKO TEXHOJIOTHYECKUX 30H B IIAXTHOM MeYu JIisl MPOU3BOJICTBA U3BECTU
a) JBeE;
0) Tpu;
B) IIAThH

34. Kakoli BUJ| TOIUIMBA UCIIOJIb3YETCS B IEPECHIMHBIX IIAXTHBIX NeYax:
a) TBEpAOE;

0) )XUIKOE;

B) razoo0pa3Hoe

35.M3BecTh B MAaXTHOM MeYN 00KUTAIOT TP TEMIIEPATypeE:
a) 900...1000 °C ;

6) 1200...1300 °C ;

B) 1300...1450 °C

36. Temnonoii KITJI oxiaxkaeHust pacCUUTHIBAIOT KaK OTHOIIIEHHUE:
a) TEIUI0 BTOPUYHOTO BO3AyXa
TEIJI0Ta KJIMHKEPA Ha BXOJE ;
0) TemaoTa KIMHKEPA Ha BBIXOJIC
TEIUIOTa KIIMHKEpa Ha BXOJE |
B) TEIJIOTA TepsieMasi B OKPYKAIOIIYIO CPEAY
TEIUIOTa KJIMHKEPA Ha BXOJIE

37. ABTokiiaBHas 00pab0OTKa CUIIMKATHBIX MaT€pHUAIOB BBITIOIHSIETCS C IENBIO:
a) CyIlIKa U3JIeJINN;

0) uHTeHCU (UKL TBEPIACHNUS;

B) HarpeB Marepuasa

38. [Ipu aBTOKIaBHOUW 00PAaOOTKE CHIIMKATHBIX MATEPUAJIOB JIJISl YBEIIMUCHUS JTaBICHUS
HCIIOJIB3YETCSI:

a) CoKaThIM BO3YX;

0) meperpeTslii map;

B) CO,



39. Ilepenyck mapa rpu aBTOKJIaBHON 00paOOTKE BBIMOIHSAETCS C IENbIO:
a) CHUKEHHS TeMITepaTyphl;

0) SKOHOMUHU TeILa,;

B) COKpaIIeHUsI MPOI0JDKUTEIIBHOCTH 00pabOTKH

40. APpoIMHAMUYECKUH pacyeT TeIJIOBBIX YCTAHOBOK BBITIONHSIIOT C IEIBIO:
a) orpeesieHuss 00beMa razos;

0) mo100p TATOAYTHEBBIX YCTPOUCTB;

B) OMpeeNICHUE adPOANHAMUYECKOTO COTPOTUBIICHHUS

41.1Tpu yBEIMYEHUH CKOPOCTH T'a30BOr0 NOTOKA JUHAMUYECKHI HAIIOP :
a) YBEJIMUHMBACTCS;

0) ymMeHbIIIaeTcs,

B) HE U3MEHSIETCA

5.4. Onucanue KPHUTEPHUEB OLICHUBAHUSA KOMHeTeHIII/Iﬁ U IIKAJbI OICHUBAaHUA

[Ipy mpomexxyTouHOM arrectauud B  (GoOpMe dK3aMeHa, a  TaKxKe
IU(P(PEepeHIMPOBAHHOM 3a4eTe IPHU 3allUTe KypCOBOTO IIPOEKTA HCIOJIB3YETCs
CJIENyIOIasl IKaJla OLICHUBAHUA: 2 — HEYJOBJIIETBOPUTEIBHO, 3 — YAOBIECTBOPUTENBHO,
4 — xopomuio, 5 — OTJIINYHO.

KpI/ITCpHHMI/I OLCHUBAHUA IIOCTI/I)KGHI/Iﬁ MOKa3aTelIeh SIBJISIOTCS:

IlokaszaTenb OLlEHUBaHUS Kpurepuii onieHuBaHus

3HaHUs 3HaHME TEPMUHOB, ONIPEIEICHUM, MOHATUH TEOpPUN TOPEHUSI TOIUINBA U
TEIJIOBBIX YCTAHOBOK JUJIsl POM3BOJICTBA BKYIIMX MATEPUAIIOB

3HaHME OCHOBHBIX 3aKOHOMEPHOCTEN MPOIIECCOB TOPEHUS
OpPraHMYECKOT0 TOIIMBA TEIJIO U TPOLIECCOB, MPOXOAAIINX IPU
pa3IMYHbIX BUJAX TEIUIOBOM 00pabOTKH ChIPbEBBIX MATEPHATIOB B
TEIUIOBBIX YCTAaHOBKAX

OO0BeM OCBOCHHOT'O MaTepuasa

ITonHOTa OTBETOB Ha BOIIPOCHI

YeTKOCTh U3J105KEHNS M HHTEpIIpeTalus 3HAaHUI

YmMenus YMeHue mojap30BaThCsi MpUOOpaMu JIJisi OTPEIeTICHUsI COCTaBa
MIPOAYKTOB TOPEHUS, adPOJIUHAMUYECKMMHU 3aMEPAMH pacxoia
ra3000pa3HbIX MPOTYKTOB

YMmenue MPOU3BOAUTH PACUYCT pacXxoJa TOIIMBA 10 COCTABY OTXOASAIIUX
Tra3oB JJIA o0ecIeYeHns TEXHOJIOTMYECKOro nmponecca o0kura KJIMHKEpa

YMeHue nNpuMeHsTh N0J0KEHUS TEOPUH F'OPEHUS TOILIINBA IS
oOecreyeHus paloHaIbHOIO PeKUMa pabOThI TEIIOBBIX YCTAHOBOK U
ONTUMH3ALMH IPOTEKAOIUX XUMUKO-TEXHOJOTHYECKUX MTPOLIECCOB

HaBpiku BrangeTs HaBBIKAMHM CaMOCTOATEILHON PabOTHI ¢ y4eOHON U HAyYHOM
JIUTEPATYyPOM

Brnanenue HaBbIkaMu MpUOOPETEHHBIX 3HAHUN MIPU PEIICHUH 3a]1a4 0
ONTUMU3AIMH TEXHOJOTHUECKOTO Mpoliecca 00KUTra KIMHKEpa

Brnanenue naBpikamu 00pabOTKH MOTYyYEHHBIX PE3YIhTaTOB
BBIYHUCJIIEHUN

BJ'IaJIeHI/Ie HaBbIKaMU ITPUMCHCHU (i)I/ISI/IKO-XI/IMI/I‘—IeCKI/IX
3aKOHOMCpHOCTCﬁ MMPOTCKAHUA TPOLECCOB CXKUTAHUA TOIIJIMBA
ONTHUMH3AINHU TCIJIOBBIX IMPOUECCOB ITPHU OCYIICCTBICHUN TEIIOBOM




\ 00pabOTKN MaTepraoB

OHeHKa MpernoaaBarcjicM  BBICTABJIACTCA  HMHTCTPAJIBHO C y‘-IéTOM BCEX
MoKa3aTeJiel 1 KpUTCPUCB OLICHUBAHUSI.
Omnenka chopMUPOBAHHOCTH KOMITETCHIIMH 110 TTOKA3aTEI0 3JHAHMUSL.
Kpurepuit YPpoBEeHb OCBOEHUSI M OLICHKA
2 3 4 S
3HaHue TepMHUHOB, | He 3HaeT | Mmeer Xopol1o Pa3bupaercs B
olpeseeHu, TEPMMHBI, IIPEJICTABICHUE O | IPEICTABIISIET COBPEMEHHBIX
MTOHATUI ONpeleeHusT U | IpUpoje IpUPOAY IIPEICTABIICHUSIX
MOHSATHUS OCHOBHBIX OCHOBHBIX 0 npupoje
(bU3UIECKUX (buznecKkux OCHOBHBIX
SBJICHUH, SIBJICHU, TIPUYUHBI | (PU3NIECKHX
MpUYMHAX UX | UX BO3HUKHOBEHHUS | SBJICHHIA,
BO3HMKHOBEHHUS M | U MX B3aUMOCBS3b | IPUUMHAX ux
MX B3aMMOCBSI3U C | C BHEIIHUMHU | BOBHUKHOBEHUS U
BHEIIHUMH (hakropamu UX B3aUMOCBS3H C
dakTopamu BO3JICHCTBUSI  IIPU | BHEIIHUMHU
BO3ACUCTBUS TP | IPOTEKAHUU daxTopamu
MIPOTEKAHUU IIPOLIECCOB BO3JICHCTBUS NPHU
IIPOLIECCOB TOpPEHUsI TOIIMBA U | IPOTEKAHUU
TOpPEHUs TOILTMBA | pabOTHl TEIUIOBHIX | MPOIIECCOB
u paboThI | yCTaHOBOK IIpU | TOPEHUsl TOIUIMBA
TEIJIOBBIX IIPOU3BOJICTBE u paboThl
YCTAaHOBOK  TIPHU | BSDKYILUX TETLJIOBBIX
MIPOU3BOJICTBE MaTepuaoB. YCTAHOBOK P
BSDKYIIMX IIPOU3BO/ICTBE
MaTepUaJIoB. BSDKYIIIMX
MaTepHaJioB.
3HaHue OCHOBHBIX | He 3Haer | Mmeer 3HaeT  OCHOBHBIE | 3HAET BCE
3aKOHOMEPHOCTEH | OCHOBHBIE IIpeJICTaBICHNE 3aKOHOMEPHOCTHU OCHOBHBIE
IIPOLIECCOB U | 3aKOHOMEpPHOCTH | 00 OCHOBHBIX | IIPOLIECCOB IIPOLIECCHI
SIBIICHUI MIPOLIECCOB nporeccax TOpPEHUsI TOIJIMBA U | TOPEHUsI TOIUIMBA
TOpPEeHHs] TOIUIMBA | TOPEHUS TOIUIMBA | pabOTHl TEIUIOBBIX | U paboTsI
u ¢usuko- | u paboTHI | yCTAaHOBOK IIPU | TEIIOBBIX
XUMHUYECKHUX TETJIOBBIX IIPOU3BOJICTBE YCTaHOBOK  IIpHU
SIBJICHUH, YCTAaHOBOK  TPU | BSDKYILIUX IIPOU3BO/ICTBE
MIPOUCXOJAIIMX B | IPOU3BOACTBE MaTepuaoB BSDKYIIIMX
TETTOBBIX BSDKYIIIUX MarepHaos,
YCTAHOBKax IHIpH | MaTepuaoB dusnueckue u
MIPOU3BOJCTBE XUMHYECKHE
BSDKYIIIMX SIBJICHMUS,
MaTepHualoB MIPOUCXOIALINE B
TETJIOBBIX
YCTaHOBKaXx.
[Ipencrasnser
CBSI3b
palroHAIBHOTO
MPOTEKaHUs
TETJIOBBIX
MIPOLIECCOB B
TETJIOBBIX

YCTaHOBKax C




IMOJIY4YCHHUEM

KOHJIUIITUOHHOTO
Ka4€CTBEHHOTO
TOTOBOTO
IIPOYKTA.
Ob6wem Marepuan ocoeH | IIpencrasiser [Ipencrasmsier [Ipencrasnser
OCBOEHHOT0 HE TI0JIHOCTBIO CBSA3b CBS3b CBS3b
MaTepuaia IIPOTEKAOLINX [IPOTEKAIOIMX B | IPOTEKAIOIIUX B
IIPOLIECCOB TEIUIOBBIX TEIUIOBBIX
TOpEHMsI TOIUIMBA | yCTAaHOBKAX yCTaHOBKax
u TEIUIOBBIX | IPOLIECCOB IIPOLIECCOB
IIPOLIECCOB B | OPraHU30BaHHOIO | OPTaHU30BAHHOIO
TEIIOBBIX C)KMIaHUS TOIUIMBA | CKUTAHUS
yCTaHOBKax c TOIJIMBA c
TEXHOJIOTMYECKH | TEXHOJIOTMYECKUMH | TEXHOJIOTUYECKU
MU acreKTaMH | acleKTaMH MU acreKTamMu
MIOJTy4EHUS HOJTyYEHUS HOJTyYEHUS
KOHJIMIIUOHHOTO | KOHJIUI[MOHHOTO KOHJIUIITUOHHOTO
Kaue€CTBEHHOI'O IIPOAYKTA. IIPOYKTA.
IIPOAYKTA. Crnocoben 3Haer BCE
3HaeT OCHOBHBIE | IOBJIUATH Ha | OCHOBHBIE
¢duznueckue IPOTEKaHUE dusnueckue
BEJIMYMHBI U | TEXHOJIOTUYECKOTO | BEJIMYMHBI u
HEKOTOpbIE nponecca. Xopouo | Gpuzndeckue
dusnueckue 3Ha€T  OCHOBHBIE | KOHCTAHTHI,
KOHCTaHTBI, 3HaeT | (u3NYecKue YBEPEHHO JaeT UX
OIpeZieIICHHE, BEJIMYMHBI U | OIPEIEIICHNE,
CMBICT u | pusnueckue MOSICHAET CMBICT
€IMHULIBI KOHCTaHTBI, 3HACET | U Ha3bIBACT
U3MEpEeHUs WX  ONpeeNieHue, | eUHULIBI
bu3nueckux CMBICI U €IUHUILBI | U3MEPEHUS.
BEJINYMH H3MEpEeHUsl.
ITonnota oTBeToB | OTBETHI Ha | OTBeTHI Ha OTBeTHI Ha | [TomHo U
Ha BOIMPOCHI BOIIPOCHI HE | BOOPOCHl JaHbl B/ BOIPOCHI JaHBl B | pa3BEpHYTO
TIOJIHBIE JIOCTaTOYHOM HOJHOM  00beMe, | OTBEUaeT Ha BCe
o0bemMe, HO He IpH OCHOBHBIE u
packpbITa UX| IONOJHUTEIBHBIX | JOINOJIHUTEIbHbIE
CYIIHOCTb BOIIPOCAX BOIIPOCHI.
JOTIYILIEHbI
HETOYHOCTH.
YerkocTh YerkocThb OtcyrcTBYyeT N3noxennas N3noxennas
U3JI0KEHUS U | U3JIOKEHUS CTpyKTypu3auusi | uHbopMaus nHpopManus
MHTEPIIpETALNS MaTtepuana M3JI0’KEHHOU UMeEET UMeEET YETKYH]
3HaHUU OTCYTCTBYET. uH(popMaluuy, CTPYKTYpH3allMI0, | CTPYKTYypU3aIHIo,
MUHTEPIIPETALNS MHTEPIpETALMS NOJYEPKHYTHI
OCHOBHBIX OCHOBHBIX OCHOBHBIE
MI0JIOKEHUI TIOJIOKEHUI TEOPHUM | HAIIPABJICHUS
TEOpPUU TOPEHHUs | TOPEHMsI  TOIUIMBA | ONTUMHU3ALNN




TOIJINBA u|lu paloThl | MPOTEKAIOIUX  E
paboThI TEIUIOBBIX | TEIUIOBBIX TETIOBBIX
YCTAHOBOK 10 | YCTaHOBOK IIPY | yCTAaHOBKAaxX Ileyax
MPOU3BOJICTBY MIPOBEICHUHT ¢du3uKo-
BSKYIIUX TEIJI0BOMN XUMHUYECKUX
MaTepUajoB 00paboTKK JaeTcs | MpOIEeCcCOB
Jaercs IIOJTHOM 00BEME. TOpEHUs TOIIUBA X
[IOBEPXHOCTHO. IIPEBPAILCHU I
MarepuanoB  Ipy
HarpeBaHuU.
OHCHKa C(bOpMI/IpOBaHHOCTI/I KOMHGTGHHI/Iﬁ 10 MOKAa3aTeJi0 Y MCHUS
Kpurepuit YPOBEHb OCBOCHMS U OLICHKA
2 3 4 5
YmMmenue He ymeer PaGoraet Ha CamMocTosATENbHO CamMocTosATeNnbHO
H0JIb30BaThCs I10JIb30BaThCS npubopax u pabotaeT Ha pabotaer Ha
npubopaMu u npubopamu u o0opynoBaHUU npubopax u npubopax u
o0opynoBaHrEM 0o0opynoBaHUEM JUIst obecriedeHust | 000pyIOBaHUU Ui | 00OpYIOBaHUHU
JUTSL OTIPENIENICHUsT | JJIst OOECTIEYeHUsI | TEXHOJIOTHUECKOT | oOecriedueHust TUIs1 00eCTICYeHUS
cocTaBa TEXHOJIOTUYECKOT | O Ipoliecca TEXHOJIOTMUYECKOTO | TEXHOJIOTUYECKOT
OTXOJSIIMX Ta30B | O Iporiecca oOXura KIMHKepa | mporecca ookura | o mporecca
JUISl OLIEHKU obxura npu KJIMHKEpa Mpu olxura
MpOLIECCa TOPEHUS | KIIMHKEPA. 3HAUYUTEIBHON HE3HAYUTEIBHON KJIMHKEPA.
TOIJIMBA U CTOpPOHHEMH CTOpPOHHEH
BEICHUS TTOMOIITH. TIOMOIITH.
TEXHOJIOTUYECKOTO
nporecca o0xura
KJIMHKepa.
YMenue He ymeer C tpynom Yenenrso YBepeHHO
POBOJIUTH IPOBOJIUTH IpUMEHSeT O0lIMe | MPUMEHsET 00lLe | MpPUMEHSET
BBIYUCIICHHUE BBIUUCIICHHE METOJIBI METOJIBI o0IIHe METOBI
yJIeIbHOTO YIEJIBHOTO BBIYUCIICHUH BBIYMCIICHUH BBIYUCIICHUH
pacxojia TOIUIMBA | pacxoja TOIUTUBA | YAEIHHOTO YIEIBHOTO pacxoja | yAeIbHOTO
10 COCTaBy 110 COCTaBy pacxoja TOIJIMBA | TOIUIMBA 110 pacxojia TOIJIBa
OTXOJISIIINX Ta30B. | OTXOISIINX T'a30B. | IO COCTaBY COCTaBy 10 COCTaBy
OTXOJIAIIUX Ia30B. | OTXOMAIIMX ra30B. | OTXOJSIINX
razos. JlaeT
peKOMeHaluu
110 OTITUMH3AIIH
pexxuma paboThl
TETUTOBBIX
YCTaHOBOK.
YMenue He ymeer Homnyckaet Moxer I'pamotHO
IPUMEHSTh MIPUMEHSTh HETOYHOCTHU U OCYILIECTBUTH OCYILIECTBIISET
TTOJIOKEHUS 3aKOHBI JIJIS OIMMOKH TpH BBIOOp criocoba BBIOOp crioco0a
TEOPHH FOPEHHUs peleHus 3a1a4 BbIOOpE criocoba | peanu3anuu peanuzanuu
TOTIITBA IS npodeCCHOHANIBH | pealn3aluu MPUEMOB JHEPro- | IPUEMOB DHEPTo-
OpPraHU30BaHHOTO | OH JIEATENILHOCTH | IPUEMOB DHEPro- | pecypcocOepekeHn | pecypcocOepexeH
€r0 COKUTAHUS C pecypcocOepexeH | s ¢ y9eToM WSl C y9€TOM
LEJIBIO Usl C yUEeTOM ocobeHHocTel ocobeHHocTel
obecrnieueHus ocobeHHocTeN MIPOU3BOJICTBA MIPOU3BOJICTBA
palOHAIBLHOTO BUJA BSDKYIIUX BSDKYIIHUX
pexkuma paboThl BBIITYCKa€MBbIX MaTepHa’oB, MarepHasos,
TETIOBBIX BSDKYIIUX BO3MOKHOCTEH BO3MO)KHOCTEH




YCTaHOBOK ISt
MOJIyYEHUs
BSDKYILUX
MaTepUasoB.

Marepuasos,
BO3MOKHOCTEH
HCITOJIb30BaHMS
BTOpI/IlIHBIX nu
TEXHOICHHBIX

pPECypCoB.

WCTIOTb30BaHHSI
BTOPHUYHBIX U
TEXHOTCHHBIX
pecypcos.

UCTIOJIb30BaHHS
BTOPUYHBIX U
TEXHOTCHHBIX
pecypcos.

Orenka copMUPOBAaHHOCTH KOMIICTCHITMH TI0 MTOKa3aTe0 HaBbIKH.

Kpurepuit YPOBEHb OCBOCHMS U OLICHKA
2 3 4 5
Bianers He ucnons3yer He nocrarouno | Jlocratouno Buaneer
HaBbIKAMU yueOHYIO0 U BIIaJI€eT BJIaJi€eT HaBbIKAMU | HaBBIKAMU
CaMOCTOSITEJIbHO | HAYYHYIO HaBbIKaMU CaMOCTOSITEJILHOM | CaMOCTOSITEIIbHON
1 paboTHI ¢ JTUTepaTypy s CaMOCTOSTENIbHO | paObOTHI C yueOHOM | paboTHI C
y4eOHOM u IIOATOTOBKH K 11 paboThI C U HAy4yHOU y4eOHOI 1
Hay4HOU 3aHATHUSM. yueOHO! u JUTEPATYPOH. Hay4YHOU
JUTEPaTypou Hay4HOU JIUTEPATYPOH;
JIUTEPaTypOu.

Bnanenue JonyiieHsl B ocHoBHOM Brruncienne [Tonmuoe
HaBbIKAMU IPUHLIUIHNATIBHBIE | TIOJIHOE apaMeTpoB BBIYHUCIICHHUE
MpPUOOPETEHHBIX | OIIMOKH B BBIUHCIICHHE paboThI TEIUIOBBIX | TapaMeTPOB
3HaHUi pu BBIUUCIICHUX apaMeTpoB YCTQHOBOK TP paboOThI TEIIOBBIX
pelieHnu 3a1a4 3HAYEHUN paboThI HaJIUYUU YCTaHOBOK
10 ONTUMU3ALUK | [TAPAMETPOB TEIJIOBBIX HECYILIECTBEHHBIX | MPOTEKAHUs MPH
npotecca paboTHI TEIUIOBBIX | YCTAHOBOK IPH | OIIMOOK MpH OTCYTCTBHUH
COKUTaHUS YCTaHOBOK HaJINYUH BBIYMCIICHUSIX U OLIMOOK B
TOIUINBA U (mepenyTaHsl OLIMOOK, IOCTPOEHUU BBIUMCJICHUSIX U
TEXHOJIOTUYECKOT | (hopMyIIbL, KOTOpBIE HE rpaduKoB, HOCTPOCHUSX
0 Ipotecca HapylleHa OKa3bIBaIOT PUCYHKOB, HE rpauKoOB U CXEM,
IIPOU3BOJICTBA IIOCJIE0BATENBHOCT | CYIIECTBEHHOIO | BIMSIOUIMX Ha IrPaMOTHOE U
BSDKYIIHX b BbIUHCJICHUH, BIIUSIHUS Ha oOuIMii pe3ynpraT | akKypaTHOE
MaTepUasoB B OTCYTCTBYET OKOHYATENIbHBII | pElICHHUs. BBITNIOJTHEHUE BCEX
L[EJIOM. epeBo/] pe3yJnbTar. 3a/laHuM, HaJTM4Us

buznveckux BBIBO/JIA.

BEJIMYHH B CUCTEMY

CU ut.n.).
Bianenne C nononuurensHoit | C CdopmupoBansl CdopmupoBaHbl
HaBbIKaMU IIOMOUIBIO JIOTIOJTHUTEIBHO | HAaBBIKK 00pabOTKH | YCTOHYMBBIE
o0paboTKu oOpaOaTpIBaeT U HE | i TOMOIIIbIO Y UHTEPIPETallul | HaBBIKU
ITOJIyYE€HHBIX UHTEPIPETUPYET o0OpabaTbIBaeT U | Pe3yIbTaTOB 00paboTKH U
pe3yJIbTaToB pe3yJIbTaThl UHTEPIPETUPYET | BBIUMCICHUN UHTEpIIpeTaluu
BBIYHCIICHUI BBIYHCIICHUI pe3yJIbTaThI pe3yabTaToB

BBIYMCIICHUI BBIYMCIICHUI

Bnanenue Brnazneer HaBbIKa- C 3HAeT OCHOBHBIE HcuepnsiBarole,
HaBbIKaMU MU IPUMEHEHUS JIOTIOJIHUTENBHO | TIOHATHUA U MIOCJIEZIOBATEINBHO,
IIPUMEHEHHUS 3aKOHOMEPHOCTEH | i MOMOIIbIO 3aKOHOMEPHOCTH  |4ETKO M JIOTHYECKHU
3aKOHOMEPHOCTE | IMPOTEKaHUs MOJKET OLIEHUTh | IpoIecca TOPEeHUsl | CTPOITHO M3araer
1 IpOTEeKaHus IIPOLIECCOB TOPEHUS | B3aUMOCBS3b TOIIMBA, METOJIbl, |OCHOBHBIE IIOHATHS
TEIJIOBBIX TOTIMBA U (PU3UKO- | MPOIIECCOB MIpUEMBI U 1 3aKOHOMEPHOCTH
IIPOLIECCOB MPHU XUMHUYECKHUX TOPEHMUS HaIpaBJICHUS nporecca ropeHus
UCIOJIb30BaHUU | TIPOIIECCOB B TOILJIMBA HA SHEpPro- u TOILIMBA U pabOTHI
TEIIa, TEIJIOBBIX pexuM paboThl | pecypcocOepekeHH TEIJIOBBIX
MIOJIyYEHHOTO B yCTaHOBKax, HO TEIUIOBBIX S B TEIUIOBBIX YCTaHOBOK,

pe3yibTaTe

JIOTTYCKAaeT OMIHOKHU

arperaros ¢

YCTAHOBKAaX IIPU

MCTObI, TPHUCMBI 1




OpPraHU30BAHHOTO | B BBIOOpE pEIIeHUs | IIEeJbIO MIPOU3BOCTBE HaIpaBICHUS
COKUTaHUS 0 YMEHBIIICHUIO MOJTy4eHUS BSDKYIIIUX 9HEPro- 1
TOILINBA. OTPHUIATEIHHOTO KOHJIMIIMOHHOTO | MaTepHasoB. pecypcocbepexeHn
BO3JICHCTBUS Ha Ka4eCTBEHHOIO sl B IPOU3BOJICTBE
OKPY’KaIOIIyIO MPOAYKTA. BSDKYIIUX
cpeny. MaTepHaJIoB.
6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHUE
6.1. MaTepuajibHO-TEXHHYECKOE O0ecrieueHue
Ne HanmeHoBaHMe crienMalibHbIX TOMEIEHUA U | OCHalEHHOCTh CIEUaIbHBIX TOMEIIECHUN U
MIOMENICHUH JIJIs1 CAMOCTOSTEIBHOIN paboThI MOMEIICHUH JIJIs1 CAMOCTOSATEIBHOM paboThI
1. | Kommbrorepnsiii  kmacc kadeapbsr TIHKM | [IporpamMmmbl s pacueTa cocTaBa ChIPhEBBIX
(YK 2 xa0. 212) cmeceit  (LIuxTa2), TemnoBoro  OanaHca
neunsix arperatoB (Cembalance) , cucrema
aBTOMATU3UPOBAHHOTO MIPOCKTUPOBAHUS
AutoCAD
2. | Kommobrotepusiii  kimacc  kadenpsl  TLHKM | Tpenaxepsiii komruieke Simulex
(YK 2 ka0. 118)
3. | YueOnas ayauropus (YK 2 ka6. 103) [Ipe3entannronHas TEXHUKA, KOMILJICKT
AIIEKTPOHHBIX ~ MPE3CHTAlMi:  KIMHKEpPHbIC
XOJIOAWJIbHUKH, TOPEJIOYHBbIE  yCTPOMCTBA,
BpalllaloIIUecs TIeUd U JIp.
MakeTsl IEMHBIX 3aBEC, OCHOBHOTO U
BCIIOMOTaTeNIbHOTO 000PYIOBaHHS
4 | 3am  DNEKTPOHHBIX  pecypcoB,  3aanue | Crenuanu3upoBaHHas MeOenb,
ouobmmnorexu, Ne 302 KOMIIBIOTEPHAsl TEXHHMKA IOAKIIOYEHHAs K
cetn «MHTEpHET» W UMeEOImas OCTyN B
AIIEKTPOHHYIO uH(OPMaIIMOHHO-
00pa3oBaTeNbHYIO Cpeay.
5. | YuranbHelii 3a1 yueOHOI nuteparypsl, 31anue | Crnenuanu3upoBaHHas MeOerb,
6ubamorexu, Ne 303 KOMIIBIOTEpHAsl TEXHHMKAa IMOAKIIOUYEHHas K
cetn «MHTepHeT» W wuUMelomas JOCTYH B
AJIIEKTPOHHYIO MH(OpPMaLMOHHO-
00pa30oBaTeNbHYIO CPENy.
6.2. [lepeueHb TUIIEH3UOHHOTO M CBOOOIHO PACIPOCTPAHIEMOTO ITPOTrPAMMHOTO
obecrnieueHus
Ne [Tepeuens TMIEH3MOHHOTO PexBU3HUTHI MOATBEPKIAFOMIETO TOKYMEHTA
MPOrPaMMHOTO OOECTIeUeHUSI.
1 Microsoft Windows 10 | Cormamenne Microsoft Open Value Subscription
KopmopatusHas V6328633. Cornamenue neiicreurensro ¢ 02.10.2017
1o 31.10.2023). Horosop  mocraBgu 11O
0326100004117000038-0003147-01 ot 06.10.2017
2 Microsoft Office Professional | Cornamrenne Microsoft Open Value Subscription
Plus 2016 V6328633. Cornamenue neiicteutensao ¢ 02.10.2017
mo 31.10.2023
3 Kaspersky  Endpoint  Security | Cyomuiien3uonnsiii gorosop Ne 102 ot 24.05.2018.
«Cranpaprtaseiii Russian Edition» | Cpok aeiictBus aunensun 10 19.08.2020




Ne [lepeuenb TUIEH3MOHHOTO PexBU3UTHI MOATBEPKAAIONIETO TOKYMEHTA
MIPOrpaMMHOTO 00eCTICUeHUS.

I'paxxnancko-npaBoBoit  JloroBop (Kontpakrt) Ne
27782 «lloctaBka MNpOIJCHHUS TMpaBa IOJb30BAHUSA
(muuensun)  Kaspersky  Endpoint  Security ot
03.06.2020. Cpok nevictBus aureHzuu 19.08.2022r.

4 Google Chrome CBobOogno  pacmpoctpansemoe  [IO  coriacHo
YCIIOBHSIM JIMIIEH3MOHHOTO COTJIAIICHHUS.

5 Mozilla Firefox CBobomHo  pacmpoctpansiemoe IO cormacHo
YCIIOBHSIM JIMIICH3HOHHOTO COTJIAIIICHUSI.

6 uxTa2 CBobonHO pacnpocTpaHsieMoe IPOrpaMMHOE

obecrnieuenue. Pa3paboTka kadeapsl.

7 Cembalance CBoOoaHo pacrpocTpaHseMoe IporpaMMHOE
obecnieyenue. Pa3paboTka xadenpsl.

6.3. [lepeueHb yueOHBIX U3IaAHUI U YUHeOHO-METOAMYECKHX MATEPUAJIOB

1. Knaccen B.K. Texnonorus w onrtumusanus MOPOWU3BOJCTBO IIEMEHTA
(yuebHoe nocodue). — benropoa: M3a-so BI'TY um. B.I'. [llyxoga, 2012. — 308 c.
2. Mapkos, b. JI. YuebHo-cipaBouHOe mocoOue Mo Tersonepenayde: y4eo.

nocoOue Uit CTYAEHTOB By30B, OOydaromuxcs 1o Hanpasienuto "Meramnyprus" / b. J1.
Mapkos, U. B. Tkauyk. - M. : Termorexnuk, 2008. - 80 c.

3. Kiaccen B.K., bopucos U.H., Manyiinos B.E. TexHorenHnsie Matepruaiisl B
npou3BoJicTBe 1leMeHTa.— benropoa: M3a-so BI'TY um. B.I'.IllyxoBa, 2008. — 126 c.

4. Teopust TOpeHUsl TOIUTMBA U TEIJIOBbIE YCTAHOBKHU B MPOU3BOJICTBE BSKYIIHMX
MaTepuayioB. MeTonuueckre ykasaHus IS BBINOJTHEHHS KypcoBoro mpoekrta / CA.
ITepeckok, H.II. Kynespoa, B.M. Konosanos, JI.C. llenokoBa. benropoa: M3a-Bo
BI'TY, 2017 - 63 c.

5. Jemko, FO.M. Hamanka u TEIJIOTEXHUYCCKHE HCIBITAHUS BPAIIAFOIIAXCS
neyel Ha neMeHTHbIX 3aBojax / FO.U. [emko, M.b. Kpeiimep. M.: Crpoituznar, 1966. -
242 c.

6. MasypoB J[[.5I. TemnmorexHuueckoe o0O0OpYyIOBaHHME 3aBOAOB BSIKYIIUX
MaTepHasoB: y4eOHUK I TEXHUKYMOB. — 2-¢ W31., mepepad. u mom. / J[.51. Ma3ypos. —
M.: Crponmsaar, 1982. — 288 c.

7. bynasun UN.A., Makapos U.A., Panonopr A.f., Xoxno B.K. Temnossie
IPOLIECCHI B TEXHOJIOTUU CUIIMKATHBIX Matepuanos.- M.: Crpoituzaat. — 1982. — 243 c.

8. Porosoit M.U., KongakoBa M.H., Caranosckuii M.H. PacueTsl 1 3amaun 1o
TEMJIOTEXHUYECKOMY OOOPYAOBAHUIO MPEANPUITHA MPOMBIIIICHHOCTH CTPOUTEIHHBIX
MarepuaioB . —M.: Ctporinzaar. — 1975. — 320 c.

9. Cunenok C.I'., I'puzak 10.C., JIamun B.H., Tuxomupon I1.JI. Auapees H.N.
[Teunsie arperatbl IEMEHTHOM MPOMBINUICHHOCTU. — M.: Mammuoctpoenue. — 1984. —
166 c.

10. IIpoexTupoBanue neMeHTHBIX 3aBOMOB. // Ilox pen. 303ynu I1.B. — U3n-Bo
«Cunresy: C.-IletepOypr,. —1996. — 445 c.

11. Bpamaromuecss ne4u: TEIUVIOTEXHUKA, YIPaBICHUE U DKOJIOTHS : CIpaB. B 2
kH. / B. I'. JIucuenko, 51. M. Illenokos, M. I'. Jlageirnues. - M. : Tenmorexauk. - 2004.
- 687 c.



12. CoBpeMeHHbIE TOpeJIOYHble YCTPONCTBA (KOHCTPYKIMU M TEXHUYECKHUE
XapaKTepUCTHUKH) : cripaB. / A. A. BuntoBkuH. - M. : Mammnoctpoenue-1, 2001. - 487
C.

13. Jlucuenko, B. I'. TomnauBo. PamumonanpHOE CXHraHwe, ymopaBieHHE U
TEXHOJIOTHYECKOE MCIOJIb30BaHUE : crpaBo4yHUK : B 3 kH. / B. I'. Jlucuenko, 5. M.
[llenoxoB, M. I'. Jlaneiruues ; pea. B. I'. JIucuenxko. - M. : Temnorexnuk, 2003 — 604 c.

14. Tennotexuuka : yueOHuk / pea. B. H. Jlykanun. - 4-e uszg., ucop. - M. :
Bricm. mk., 2003. - 671 c.

15. Jlucuenko, B.I'. CoBepiieHCTBOBaHME U TMOBBIIICHUE 3PHEKTUBHOCTH
SHEPrOTEXHOJOTUI U MPOU3BOACTB (MHTErPUPOBAHHBIN 3HEPrO-3KOJIOTHUECKUI aHAIH3!
TEOpHUs U MpaKTUKa): B 2-X T. : MoHorpadus / B. I'. Jlucuenko. - M. : TemioTexHuK,
2008 - ., T. 1. - 2008. - 684 c.

16. TemnoTexHMKa W TEIUIOTEXHUYECKOE OOOpYIOBAaHHE TEXHOJIOTUU CTPOU-
TeJIBHBIX U3l [DnexkTpoHHbIi pecype] / B. B. I'y6apesa. - benropox : BI'TY um. B.
I'. lyxosa. Y. II : Cymika TBepabIx aucnepcHbix Mmatepuainos. - 2006. - 1 (auckera) a1
JTUCK.

17. Epodees, B. JI. Terorexnuka: yue6. / B. JI. Epodees, I1. 1. Cemeno, A. C.
[Ipsaxun. - M.: Akagemknura, 2006. - 488 c.

18. Texuuyeckas TepMOJMHAMUKa M TeIJIoNepenaya: ydeOHoe mocolOue s
HEIHEPreTUYecKnX crenuaibHocte By30B / B. B. Hamokun, A. B. BaBu-ioB. - 4-¢
u31., crepeotui. - M. : A3z-book, 2009. - 469 c.

19. TlpuGwitkoB, M. A. Teoperndyeckue OCHOBBI TEINIOTEXHUKHU : yuebd. / U. A.
[IpuosiTKOB, U. A. Jleuukuii. - M. : ACADEMA, 2004. - 463 c.

20. [apamnos, P. P. CrneumansHoe 00OpyJOBaHWE 3aBOJIOB IO IPOU3BOJCTBY
neMmeHTa: yueb. mocobue / P. P. lllapamnos. - benropon : BI'TY um. B. T'. Illyxoga, 2006.
- 143 c.

6.4. IlepeyeHb MHTEPHET PeCypPcoB, MPodecCHOHAIBHBIX 0a3 TaHHBIX,
HH(POPMAIMOHHO-CIIPABOYHBIX CUCTEM

1 COOpHHMK HOPMATHUBHBIX JOKYMEHTOB «CTpoitKOHCYIbTaHT» WWW.Snip.ru -
JlocTyn ocymiecTBiseTcs B 3aiie 3JeKTpoHHBIX pecypcoB HTH (k. 302).
2 DneKTpOHHBIA YUTaNbHBIN 3a1 https://elib.bstu.ru/

ConepXUT TOJIHBIE TEKCThl YYEOHBIX M Y4YEOHO-METOAMYECKUX MOCOOUI,
MoHOrpaguii, aBTOpaMu KOTOPBIX SIBJSIOTCS MpenofaBaTesid YHUBEPCUTETA; yUeOHBIX U
y4eOHO-METOMYECKIX W3AaHUN, MPUOOPETEHHBIX BO BHEUIHMX W3/AaTelIbCTBaX W
KHUTOTOPTOBBIX OpraHM3alMsIX; PEeIKUX W LEHHBIX Hu3JaHuil u3 (oHIa HaydHO-
TEXHUYECKOM  Ombnmuoreku. JlocTym K DJIEKTPOHHOMY  YWTaJIbHOMY  3ally
OCYILECTBIISIETCSA C KOMIIBIOTEPOB JIOKAIBHOW CETH YHUBEPCUTETA U ceTU MIHTEepHEeT

3 Hayunas snekrponnas 6ubnuoreka eLIBRARY

Kpynueimmii  poccuiickuii MHQOpMAIMOHHBIA TMOpTall B 00JIACTH HAYKH,
TE€XHOJIOTUU, MEIULIUHBI U 00pa3oBaHus, coaepKaumi pedepaTbl U MOJHBIE TEKCThI
oonee 19 muH HayuyHbiXx crared u nyOnukaumii. Ha mmargopme eLIBRARY.RU
JTOCTYIHBI JJICKTpOHHBIE Bepcun ©Oojiee 3900 pocCHCKUX HAYYHO-TEXHUUYECKUX
KypHajoB, B ToM yuciie 6osiee 2800 KypHanoB B OTKPBITOM JOCTyrne. B Hacrosee
BpEMsI OTKPBIT IOCTYN K 79 pOCCHUICKMM HAy4YHO-TEXHMYECKMM KypHasiam. JlocTym k
pecypcy OCYWIECTBISETCA C KOMIIBIOTEPOB JIOKAJIbHOM CETHM YHUBEPCUTETA M B 3aJie
ANEKTPOHHBIX pecypcoB (k. 302).



