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OUSUKO-XUMUS APEBECUHBI U IEJLIIOJI03bI

1. Maxkpockonuyeckoe CTpOSHHE CTBOJA JepeBa; CEpALEBHHA, KCHIEMa,
KamOuii, xopa. ["'oM4YHbIe KONbIA, paHHsS M IMO3MHSAS ApeBecHHA. 3a00JOHHAS U
SIpOBas IpeBeCUHA.

2. Muxkpockonuyeckoe (aHaATOMHUYECKOE) CTPOEHUE JPEBECUHBI XBOMHBIX U
JIMCTBEHHBIX MTOPO/I.

3. Knaccuuxanys KOMIIOHEHTOB APEBECHHBI M MPUHIMIIBI UX a3/ eIeHUs
IIPY XUMUYECKOM aHAJIN3e JIPEBECUHBI.

4. XUMHYECKHUH cOCTaB JIpeBECUHBI XBOMHBIX U JTUCTBEHHBIX IIOPO/I.

5. XUMHUYECKOe CTPOEHHUE IEIUTIOIO3bI.

6. Kongpopmanuonnsle npespaiieHus 4 Gpopma MaKpOMOJIEKYJ LEJUIIOI03bI
(B pacTBOpax ¥ B JpeBecuHe); KOHQOpMAIHs MOHOMEPHBIX 3BEHbEB. Poib BHYTpH-
U MEXMOJIEKYJSIPHBIX  BOJOPOAHBIX CBA3ed B  (DOPMUPOBAHUU  CTPYKTYPEI
L[€JUTFOJIO3BI.

7. HanmonexynspHas CTPYKTypa LEJUIION03bl; OCOOEHHOCTH aMOp(HOro u
KPUCTAJIIMYECKOTO COCTOSHUS IOIMMEPOB. Kpucranimnueckoe cTpoeHHe HaTUBHON
1eJu0J103bl. CTpOeHUE LEeJUTI0I03HBIX MUKPO(DUOPHILIL.

8. CrpoeHue ¥ XUMHYECKUH COCTaB KIETOYHOM CTEHKH JPEBECHBLIX BOJIIOKOH
(clmoM KJIETOYHOM CTEHKHM W pacIpelelieHHe B HEeH XUMHUYECKMX KOMIIOHEHTOB;
YJIBTPACTPYKTypa CI0E€B KIIETOUYHON CTEHKH).

9. PenaxkcanvoHHBIE COCTOSIHUS IIOJMMEpPOB JPEBECHHBI W HMX POJb B
nporeccax MeEXaHMIeCKOW U XUMUYECKOM ITepepaboTKU JPEBECHUHBI U IEJIIOI03HbBIX
BOJIOKHUCTBIX TOJTy(pabpHUKaTOB.

10. [nactudpukanus nomuMepoB. Bopa kak IuacTU(QUKATOp IOJUMEPOB
JPEBECUHBI U €€ POJIb B IIPOLIECCaX MPOU3BOJACTBA BOJOKHUCTHIX MOy (hadpuKaToB U
Oymaru.

11. JlpeBecuna Kkak aHM3OTPOIHBIM  KAIMIUIIPHO-IIOPUCTBIN  MaTepuall.
Iopucrocts npeBecunsl. IIOTHOCTD IpeBECHOT0 BellleCTBa U IPEBECUHBL;, MATKUE U
TBEp/Ible IPEBECHBIE TTOPO/IBI.

12. Bia)xHOCTh  ApeBeCUHBl U B3aUMOJCWCTBHE JPEBECHHBI C BOJOM.
Boponorionienue M TUIPOCKONMYHOCTH JpeBecHHbl. (CBOOOAHAs W CBA3aHHAs
(rurpockomnuyeckast) Bojia B peBecHHe. BiIaKHOCTHBIE COCTOSIHUS IPEBECUHBI.

13. Yrnesognas dacTh JpeBecuHbl. Kiaccudukamuss u HOMEHKIIATypa
HELEJUIIOJI03HbIX nojicaxapunoB. CocTaB U METOJIbI BBIJCIICHHS XOJIOIEIIIOIO3EI.
KonuuectBeHHOE OmnpeneseHre 1eNI0I03bl B JpeBecHHe. MeToabl BBIJIEIEHHs U
HCCIIEZI0BAHUs COCTaBa U CTPOEHUSI TeMUIIEIUII0IIO3.

14. I'eMuLIeITI0I03B] APEBECUHBI XBOWHBIX M JIMCTBEHHBIX [TOPOJI; CTPOSHUE U
CBOMCTBA.

15. BonopacTBopuMble MOJUCAXapUAbl APEBECUHBI: TIJIIOKAHBI, ralaKTaHbI,
apabunaHbl. ApabuHoranaxkTas. [IlekTHHOBbIE BellleCcTBa.

16. I'maposnTryeckas JeCTpyKLUs MONUCAXapUIoB B KUCIou cpene. Jlerko- u
TPYIHOTMAPOJIU3YEMBbIe TOJINCaXapU/ibl IPEBECUHBI.

17. lectpykuusi IosnudcaxapyusioB B IIEJIOUYHOM cpene (JenoJuMepHu3aliys,
OKHUCIIUTENbHAs U TUIPOTIUTHYECKAs] JECTPYKIIUS).



18. JleficTBre pacTBOPOB IeJI0OYeH HA 1IEIUTIONO3Y. Mepcepuzanus, menoysas
[eIono3a. MexaHusM XUMHUYECKOTO B3aUMOJEHCTBUS LIEJUTIONO36I CO INE/I0YAM.
HalOyxanue uemmonossl B pacrBopax Ienoueif. PacTBOPHMOCTH TeXHMUYECKOI
L[EJUTFOJIO3B] B pacTBOpax IEI0Yeii.

TEXHOJIOI'US HEJIIIOJIO3bI

1. JlpeBecusle Gupycu. IIpom3BoiCcTBO, XpaHeHHe, TPAHCIOPTHPOBKA U
COPTHUPOBAHHE ILEIEI.

2. Texaudeckast 11eJUIIOJI03a U €€ CBOMCTBA.

2.1. Ilpuponnas m TexHHYecKas Lesunronosa. Kiaccupukaiys TexHHUecKuX
[EJUIIOJIO3 110 BBIXOAY W CTEHEHM JENMTHU(PUKAIUK (TIOJIyIe/UII0103a, HeUTHN03a
BBICOKOTO  BBIXOJA, ILEIUI0JI03a HOPMAIbHOTO BbIXoda). MpmeansHblii mporecc
fenurHuQukaiin  (pacTBOPEHMsI JIMTHWHA), [OHATHE 06 H30HpPaTeIbHOCTH
(CeNneKTUBHOCTH) JeTUTHU(PUKALIH.

2.2. Obnactu MpUMEeHEHHs LIEJUTIOI03bI

HeGenénas wu OGenémas wemtonossl. [IpuMeHEHHe LEIUTIONO3BI IS
NpOU3BOJCTBA  Oymarw, KapTOHa, XHMHYecKod mepepaborku. CBoiicTBa
TEXHUYECKOH LEJUIIOTIO3bI U T0KA3aTed ee KauyecTBAa: JKECTKOCTH (COIepIKaHFe
JIMTHUHA), cozlep>kaHue IIEHTO3aHOB, CMOJIBI, (bu3uKO-MeXaHUYECKHUE
(MPOYHOCTHBIE) CBOKCTBA, ONTHYECKHE CBOWCTBA U JIp.

3. OcOOEHHOCTH TEXHOJIOTMH BOJOKHHUCTBIX MONY(pabPHKATOB BBICOKOTO
BBIXO/JIA.

3.1 Texnomorusi apeBecHOll (MexaHW4YecKoil Macchl). OCHOBHBIE CTaIuH
texHojorud TMM, XTMM, BXTMM. TpebGoBanus K ILere, BIUSHUE CpOKOB
XpaHeHHs! Ha ka4ecTBo moirydabpukara. [TogroToBka Iemsl Kk pasmoy, (Ipornapka,
NPONUTKA), HCIOJNb3yeMble XMMHKAThI C ONHCAHMEM WX BIMSHUS Ha DPa3MOll
JIPEBECHOU MAaCCHI.

3.2. TexHosorust oTOEJIKHU ApeBECHOM Macchl. 3agaun otoenku TMM/XTMM.
Ot6enka JpeBeCHOM MacChl HPH HCHOJB30BAHUM PA3IMUHBIX OTOEIHBAIOIIMX

peareHToB, UX IUIFOCBI U MUHYCHI.

TEXHOJIOI'UA BYMAI'U, KAPTOHA U HEJJIIOJIO3HBIX
KOMIIO3MHOUOHHBIX MATEPUAJIOB

1. bymara W KapTOH: OCHOBHEIC MOHSTHS, KiIacCH(pUKauus Oymard wu
KapTOHA, XapaKTepUCTUKU U CBOMCTBA.

2. bymaroo0Gpasyromye CBOHCTBa BOJOKHHUCTHIX MONY(haOpUKaTOB, BHUIbI
BJIMSIHUE BBIXOJA, TIOPOJIBI APEBECHUHBI, TEXHOJIOTUH IIPOM3BO/ICTBA.

3. MexBOJIIOKOHHBIE CBSI3U B OyMa)kHOM Macce U 6yMa)KHOM JIUCTE, BIHSHIE
pasMoJa, OTJIMBA, IIPECCOBAHMUSI, CYIIKH.

4. Pa3MoJl BOJIOKHMCTBIX MONIY(haOpUKAaTOB: TEXHOJIOIUsI ¥ 000pYyIOBaHUE,
OCHOBHBIE (DAKTOPBI ITpoLIecca pa3MoJIa.

5. Hcnone3oBanue MakyJaTypsl: BUABI MAKYJIATYPhI, €€ XapaKTepUCTUKA KaK
BOJIOKHHCTOI'O MaTepuala, CXeMbl OUUCTKU U 00J1aropakuBaHmsl.



6. IloxroroBka OyMa’KHOM MacChl: COCTaB M 3aJayd IOJATOTOBHTEBHBIX
OTJIEJIOB, OCHOBHOE 000pPYI0BaHKE, OUNCTKA, COPTHPOBAHKE, JIeadpallysl.

7. KanmdonpHas mnpoxielika OymMarm W KapTOHAa, BUABl KIEEB, XHUMHU3M
KaHA(OJILHOW TPOKJIEHKH, OCHOBHBIE (hakTophl mpokieiiku. Ilpokieiika B
HEUTPAIBHOM 1 CIIabOIIEeNIOUHOM cpeJie, BUIBI KIIEeB, IPEUMYIECTBA HEWTPAIBHOI
MPOKIIEUKH.

8. Ponb coenuHeHMil anIOMHMHHS B TEXHOJOIMHM OyMmMard M KapTOHA!
Guxcanyst gacTu, GIOKYJISIIKs, 06€3B0KUBAHNE.

9. Hanonnenuwe Gymaru u KapToHa. Buibl Hamonuutesneil u ux cBOCTBa,
BIIMSHAE HAIIOJHUTEJIEH Ha CBOMCTBA NMPOAYKIUU. Y IepKUBAEMOCTh HAIIOJHUTENEH,
peareHTsl JUIs MOBBILIEHUS YISPKUBAEMOCTH.

10. Kpamenne u orGenusanume Oymarum u KaproHa. Buuel Kkpacureei,
MeXaHu3M (QHKCcaluH, ITOJIBeTKa OyMard, ONTHYeCcKOe OTOeINBaHMUE.

11. Xumuueckre BcIoMOraTeNnbHBIE BELIECTBA B IPOM3BOACTBE OyMard u
kaproHa. Kiaccuukanms, nend HUCHOJNb30BaHUs, BIMSHUE HA IPOLECCH
IIPOM3BOJICTBA U CBOMCTBA MPOIYKITUH.

12. Tlponiecc mamycka OymaxcHO#H Macchl. DyHKIMH HAIlyCKHBIX YCTPOMHCTB,
IIOTOKOPACIIPEAEIUTENH, BU/Ibl HAITOPHBIX SIIHKOB.

13. Ponib  KOHIleHTpanuy OyMa’kHOH Macchl B IIPOM3BOJACTBE OyMaru u
KapToHa. Pa3Mmoi, nepeMelnnBaHMe M TPAHCIOPTHPOBKAa. Hamyck M OTIHB,
(opmMoBanMe U3 MacChl ITOBBIIEHHOM KOHIEHTPALMU U U3 TIEHHOM CPEIbI.

14. Biusinne  (GopmoBaHus Ha CBOMCTBAa MPOMYKIMU. Y IEePKUBAEMOCTD
KOMITOHEHTOB OyMa)KHOM Macchl, U3MEHEHHEe CyXOCTH B Ipolecce (pOpMOBAHHS,
(GopMHpOBaHKME MaKPOCTPYKTYPBI U ITOKa3aTeNlel MPOYHOCTH OyMary.

15. ®opmoBanue kapToHa. Bumpl dopMyromux ycrpoiicTs, popMoBaHUe Ha
OUWIMHApPaX H IUIOCKOM CeTKE C BEPXHUMHU (OPMYIOIIUMH YyCTpPOMCTBAMH,
IIPEUMYILIECTBA MHOTOCIIOMHOT0 ()OPMOBAHHUSI.

16. ®opmoBanue OyMa)KHOTO IOJNOTHA Ha ceT4aToM crojie. MaKTophl
GopmoBaHuA, BHABI U pOJib  OOE3BOXKMBAIOUIMX  DJIEMEHTOB,  CETKH
OymarozenarensHbix Matu (BJIM).

17. ®opmoBanue OyMaXHOrO IIOJOTHA MEXAY JBYX ceToK. dakTop
00e3BOXKKMBaHKUs, BUIBI (OPMYIOIIUX CBOWCTB, BIHMSAHWE Ha CBOWCTBA OyMmary,
IIPEUMYIIECTBA ABYXCTOPOHHETO 00E3BOKUBAHUS.

18. IIponecc mnpeccobanusi Oymarm U KaproHa. DaKTOpbl NPECCOBAHMS,
M3MEHEHHEe CYXOCTH B IIPOLECCE NIPECCOBAHUS, BIUSIHUE MTPECCOBAHUS HA CBOWCTBA
IIPOJIYKLIAH.

19. Murencudukanms 1peccoBaHus Oymard H KapToHa. be3o6phiBHAs
IIPOBOJIKA, POJIb MPECCOBBIX CYKOH, BHUIBI IPECCOBBIX BAJOB, IPECCOBAHHUE C
IIMPOKOM 30HOM 3axBaTa, ropsiuee npeccoBaHue.

20. IIpouece cymxu Oymarm u KaptoHa. PakTopbl MpoLecca CyMIKH,
TEMIIEPAaTyPHBIM IpaduK CyLIKU ¥ U3MEHEHHEe CyXOCTH OyMard ¥ KapTOHa, BIUSIHUE
CyIIKM Ha CBOMCTBa Hponykuuu. MHTeHcudukanus mnpouecca cyiiku. Pabora
CYIIMJIBHBIX LMJIMHIPOB, pOJIb CYKOH M ceTOK. CXeMbl IMpPOBOJKH II0JIOTHA,
CYIIMJIBHBIC I'PYIIIBI IO IIPUBOJLY | 110 IIapy, BEHTUJSILUS U TeTUIOPEKyIIepaIusl.

21. Ogexna MalMH B IPOU3BOJCTBE OyMaru u kaproHa. GopMyIOIINE CETKH,



IPECCOBBIE CyKHA, CYMIWJIbHAs OJAEXAa MalluH, (QYHKIMA OMEXKIbl MAalIWH,
KOH/IUIIUOHUPOBAHUE OJICIK/IBI MAIIIKH.

22. KamangpupoBanue Oymard W KaproHa. MaIIdHHBIH Kajlasap,
Cymnepkajlanjip, MArKoe KalaHIApPUpOBaHWe, BIUSHUE Ha CBOWCTBA Oymaru Hu
KapToHa.

23. IloBepxHOCTHAs MpOKJIeHika 1 MeloBaHue GyMard U KapToHa, yCTpOiicTBa
AJIsL HAHECEHUsI IIOKPBITUM, BH/IBI KIE€EB M MEJIOBAJIBHbIX I1aCT, BIMSHHUE MOKPHITHH
Ha CBOMcTBa Oymaru u KapToHa.

24. Hamorka, pe3ka M ymakoBka Oymarn M KapToHa. Bumpl Hakaros,
YCTPOHCTBO TIPOJIOJIbHO-PE3ATENBbHBIX U YHAKOBOYHBIX CTAHKOB, TPEOOBAHUS K
Ka4eCTBY PE3KH U YIIaKOBKH.

25. Mcnionp3oBanre 060pOTHOM BOJBI B IPOU3BOZACTBE OyMarn M KapToHa,
KOpOTKasi M JJIMHHAas CXeMbl BOJ0OOOpOTa, MacCOyJIaBJIMBAIOIIAs AlIaparypa,
CTOKH U IPOMOH.

26. IIpou3BOACTBO MHUCYEIIEYATHBIX BHUJIOB Oymaru. OCHOBBI TEXHOJIOTHUH,
CBOMcTBa Oymaru, TpebOBaHUs K KauecTBy OyMaru.

27. TapoynakoBo4HbIe BUJIbI OymMaru u kaptona. ['oppokapToH, KopoOOUHbIiH
KapTOH, MenIoyHas Oymara. OCHOBBI TEXHOJIOTUH, CBOUCTBA IPOLYKIHH.

28. crionp3oBaHre MaKynaTyphl B IIPOM3BOACTBE Oymardm U KapTOHA.
CpoiictBa MaxyJiaTypel W OyMakHOH Macchl u3 Hed. BimsiHue MakymaTypsl Ha
XapaKTepUCTUKU OyMard U KapToHa.

29. ParmoHaibHOe BOJIONIONB30BAHME B IIPOM3BOJACTBE OyMarn M KapTOHA.
ITytu cosmamuss MaxkCUMalbHO 3aMKHYTOIO —BOJOOOOpOTa M 0E30TXOJHOM
TE€XHOJIOTHUH.

30. Kimaccugukaiys o00py0BaHuS ISl IIPOU3BOJCTBA OyMarn M KapTOHA.
IlepcriekTUBBI pa3sBUTUS TEXHOJNOTHM U obopynoBanusi. Tunuszanus Gymaro- u
KapTOHOZENATEbHOr0  00OpYNOBaHMS;  OCHOBHBIE  IMPHHIMIIBI  pacyera,
KOHCTPYUPOBAaHUS, IIOBLIIEHUE €ro IMPOU3BOJMTEIHLHOCTA M  HAJEKHOCTH.
OcobeHHOCTH ~ NPOYHOCTHEIX — pacueToB. KOHCTPYKI[MOHHBIE —MaTepuaibl B
IPOU3BOJCTBE OyMaru U KapToHa. ABTOMATU3aIMs IIPOLiecca MPOU3BOACTBA OyMaru
U KapTOHa; MPOU3BOACTBEHHBINA KOHTposb. OXpaHa Tpyaa.

INOATOTOBKA BYMAYKHOM MACCBHI

1. Teopust cBs3eoOpa3oBaHus. MEXKBOJOKOHHBIE CBSI3M M HUX pOJb B
(GopMHMpOBaHMM XapaKTEPHCTUK OyMaXHOro Jmcra. TeopeTHyeckHe OCHOBBI
pa3Moia BOJIOKHHUCTHIX 1101y (haObpukaToB. M3MeHeHHe CBOMCTB BOJIOKHA B IIPOLIECCE
pasmojia, BHYTpEHHee M BHEIIHee (QUOPHITUPOBAHUE IIEJIIFOJI03HBIX BOJIOKOH.
CriocoObI OLIEHKH pe3yIbTaTOB Pa3MoJiia BOJIOKHUCTHIX MOy (habpuKaToB.

2. Pocmyck  BOJOKHMCTBIX — Hony(aOpukaroB,  00OpOTHOrO  Opaka,
MakyinaTypsl. CoprupoBanue, (pakIMOHHPOBAHKE, Pa3MOIl, (DJIOTAIMS, OUYUCTKA H
obnaropaxuBaHue MaKynaTypbl [IpHHIUNIBI COCTaBIEHUS] KOMIO3MIME OyMaru u
kapToHa. PaKkTOPbI, BIUSIONME HA Pa3MOJ BOJOKHUCTBIX MaTepHaloB M (PH3UKO-
MeXaHMUYECKUe CBOMCTBAa OyMaru u KapToHa.

3. Knaccupuxanus 1peccoB U HX ONTUMAJbHBIE KOHCTPYKTHBHBIE



napameTpbl. Merojuka pacyera MNPECCOBBIX BaJOB Ha IPOYHOCTH, )KECTKOCTh U
KPUTHUYECKYIO CKOPOCTh. BOMOMpPOBKaA MPECCOBBIX BAJOB M €€ TEXHOJOTHUYECKOE
HasHayeHue KoHCTpyKIMM BaJloB cperyiupyembiM Iporu6oM. TexHOIOrudecKuii
pacueT npeccos. [IyTu coBepleHCTBOBaHHUS TIPECCOBOM YaCTH.

4. Cymka Oymarn u kaproHa. TeopeTHdyeckne OCHOBBI IIPOIECCA CYIIKH.
®akropel mpouecca cymku. Cucremsl 06e300pBIBHOM IIPOBOIKH IMOJNOTHA. Pojb
CYLIMJIBHOW OJI@XKIIBI JJISI MAIIIKH.

5. DopmoBaHHe XapaKTePUCTHK OyMaru U KapToHa B IIporecce cymkH. ITyTu
MHTEHCU(PUKALUH CYLIHIIBHOTO [IPOLECCa.

6. CucreMbl mapocHaO)XeHUs UM OTBOAA KOHJeHcara. Terio- ¥ MaccooOMeH
Ipu  Cymike OyMaXHOro monoTHa. Llmmaunpsr Gonbinoro jguamerpa  (SHKH-
LMJIAHAPBI), UX KOHCTPYKIMH. HoBEle MeToxbI mporecca cyiuku: MHPPaKpaCHBIMH
nydamy, TBY, CBY, mpococom Bo3myxa depe3 IIOJOTHO, CyIIKa Ha BO3MLYIIHOM
nonymike. TexHUKO-d5KOHOMUYecKas 3(P(EKTUBHOCTE MeTOHO0B Cylukd. Kommaku
CKOpOCTHOW cymikd. TexHoyoruyeckoe Ha3HaYEHHE XOJIOAWIBHBIX IMJIAHJPOB.
Meropnuka pacueTa BEHTUISLIUOHHOTO 000PYIOBAHMUS CYIIMIIBHOM YacTH.

7. Orpenka 6ymaru Ha BJIM. TeopeTnueckie OCHOBBI KalaHAPUPOBAHUSL.
DyHKIMU KaJTaHAPUPOBaHHs. MATKoe KalaHIpupoBaHue.

8. IloBepxHOCTHasl MpOKJIEiKa, MUTMEHTAl[ds W MeJIOBaHME Ha MallWHE,
Teopernyeckue  OCHOBBI ~ ITOBEPXHOCTHOW  00pabOTKM.  XMMHKATBl  JUIs
MIOBEPXHOCTHOM 00paboTKH. M3MeHeHHe CBOMCTB OyMard W KapToHa B HpoILecce
MIOBEPXHOCTHOM 00paboTku Ornmenxa Oymarm Ha BJIM. KiewnbHble mpecchl.
MukpokpenupoBaHue.

9. Kamanzgp, TexHolorudeckoe Ha3HAYCHHE, TEOpHs KaJaHIPMPOBAHUIL.
Bimsiane ero Ha KkauectBo Oymard. MeToquka pacdera BaloB  KalaHZpA.
ObGocHoBanue BEIOOpa KOHCTPYKIMOHHBIX MarepuayoB. TpeGoBaHMS K TOUHOCTH
MOHTaXa, YUCTOTE TOBEPXHOCTU BAJIOB, TOYHOCTH I'€OMETpPHUYECKHX (OpM BajoB,
’KECTKOCTU CTaHWH. [IpUYMHBI BOZHMKHOBEHUsI KOJeOaHWM KajlaHApa W OrpPaHKH
BaJIOB. MeTo/ibl GOPBOBI CO CTATUYECKUM 3JIEKTPHYECTBOM. MSATKHE U HAKIOHHBIE
KaJIaHJPBI.

10. Hakar. OcHOBHBIE KOHCTPYKI[MH, IMHAMHKA HAMATHIBAHMS pPYJIOHA.
YpaBHEHHE U IUNIOTHOCTH HAMOTKU TpeGoBaHMS K KOHCTPYKIMHM HUIMHAPA HAKATA K
TaMOYpHBIM BaJlaM.

11. Omexna MamuHbel. BuIbl MeTaJUIMYECKUX M CUHTETHYECKHX CETOK,
IIPECCOBBIX CYKOH M CYIUMJIBHBIX CETOK. [IpuHIUIT HEeHCTBUS aBTOMATHYECKOI
CETKO- ¥ CyKHOINpaBKH. [ [poMbIBKa CETOK U CYKOH.

12. TIpusox BJIM. TexHosnornueckue TpeOGOBaHUS K IPUBOLY B 3aBUCHUMOCTH
OT BBITSDKKM MM ycagkh OyMa)KHOIO IIOJIOTHA, KOMITO3HUIMS OyMaru.
XapaKkTepyuCTUKa HMHEPLMOHHOCTH TporeccoB. OOecreyenne 6e300pbIBHOCTH
OymaxkHoro mnoyoTHa. TpeGoBaHUS K JiHana3oHy peryjiupoBaHUs 0oOLIedl CKOpoCcTH
MalliH B 3aBHCHMOCTH OT BHUZA BblpabaTblBaeMoil OyMard u HEOOXOauMast
TOYHOCTh  IOJJEPIKaHWs  COOTHOIIEHUS  CKOPOCTEH  MEXIY  CEKIUSMU
OymarozenarenbHOM — MamMHBL. ~— MHOroaBuraresibHble  nmpuBogel.  OleHKa
KOHCTPYKTHBHBIX W TEXHOJIOIMYECKUX JOCTOMHCTB M HEJOCTATKOB IPHBOJA.
Metonuku pacuera norpebnsemoit momoctn BJIM. TlepepaGorka MOKporo u



cyxoro Oymaxkcuoro Opaxa. [Ipumenerne 060pOTHOM, OCBETIEHHOM M CBEXKEH BOJIbI
B TPOM3BOJCTBE Oymaru M KaproHa. Ilepexos Ha MakCUMalbHO 3aMKHYTBIH IIAKII
BoJloTI0NIb30BaHMss Hopmel BogonoTpebieHus: U TpeOOBaHMS K TEXHOJIOTMYECKOM
BOJIC IPU M3TOTOBJICHUM pPa3JIMUHBIX BUAOB OyMarun W KaproHa. TeXHHKO-
SKOHOMHYECKHE II0Ka3aTeNIM IPOU3BOICTBA OyMaru v KapToHa.

13. OcobennocT  Mpou3BOJCTBA KapTOHA. I[IPOM3BOJACTBO  JIHCTOBOIO
KapToHa. V3rortoBjieHHe OXHO-, IBYX- W MHOTOCIIOHHOTO PYJOHHOIO KApTOHA.
OcobeHHOCTH NpeccoBaHMs, CYIIKA M OTACIKH PYJOHHOrO KaproHa. HOBBIE THITHI
KapTOHOJeIaTeIbHBIX MallKH. [Ipon3BoACTBO rOPpUPOBAHHOIO KapTOHA.

14. 'unpopazOuBareny,  JUCKOBBIC, KOHHYECKME U  IIyJHCAI[MOHHBIC
MEJIBHULIB, 1e(PHOPATOPHI.

15. CoBpemennoe pasmaibiBaroiiee 00OpyJOBaHHE U TEHAEHIMH PA3BUTHS
npouecca pasmosia. KoHCTpyKIMOHHBIE MaTepHansl U ux obocHoBanue. ['eomeTpus
Pa3MOJIBHBIX OpraHOB M HMX BBIOOp B 3aBUCHMOCTH OT BHa M0Jy(hpaOpHUKaTOB
OHepreTM4YeCKMe  XapakTepUCTHKH  Ipolecca  pasmona.  TexHouorus u
000py/I0BaHKE POCIyCKa U Pa3MoiIa BOJOKHHCTBIX 110J1y(habpUKaTOB MOIYCYXHUM H
CYXHM CIIOCOOOM.

16. Xumust mpousBozicTa OymMary U KapToHa. Teopusi Mpokieiku Gymaru
kaHu(onbHEIM KieeM. [IponsBoncTBo Oymard B HeWTpanbHOM M claboIesIouHOMN
cpeme. Cucrembl (QuKCaUMU KOMIIOHEHTOB OyMaXXHOW Macchl. Bompocsl
HEUTPaILHOM NPOKIEUKU U IIpUJaHUE BIIArOMPOYHOCTH.

17. Hanoninenue 6ymary, XapakTepUCTHKU HaroiHuTeled. Teopus mporecca
HanoynHenust Oymaru. IlpoGuembl peanu3anuu npolecca HAIOJHEHHS — C
TOBBIIICHHOW  YAEPKUBAEMOCTBIO KOMIIOHEHTOB. CoOBpeMeHHBIE XHMUYECKHUEe
BCIIOMOTraTeJIbHbIE BEIeCTRa.

18. Kpamenne u mnoxaceetka Oymarw. McCIonb30BaHHe  ONTUYECKHX
orOesnuBaresned. OCOOEHHOCTH MOJTOTOBKM BOJOKHHCTBIX MONYy(pabpUKaTOB TpH
nony4eHuu OyMard CyXuUM CHOCOOOM © Tpu  (OPMOBAHMM MOJOTEH W3
CUHTETUYECKOI'O BOJIOKHA.

19. Copruposanue u ouncrka 6ymaxxHoit Maccsl. OCHOBHbBIE pabovre OpraHsl
coptupyromux MamuH. COpTHMpOBKM BUOpAaLlMOHHBIE, IIEHTPOOEKHBIE U C
TUIPOJMHAMAYCCKUMH  JIONACTAMU.  BUXpeBble  OUHCTUTENH,  JEeKYJaTOpEL
['upoTpaHcnopT BOJIOKHUCTBIX CyCIIEH3Uil; HACOCHOE 000pY I0BAHKE.

N3TI'OTOBJEHUE BYMAI'M U KAPTOHA HA BYMATI O-
N KAPTOHOAEJATEJBbHBIX MAIIIMHAX

Teopuss QopmoBanusl, 00e3BOXHMBaHHS U CBsI3¢00pa30BaHMs B CETOYHOI
yacti OymarozenartensHoi MammHbl (BJIM). @yHKINM HAIYCKHBIX YCTPOMCTB.
Hcronp30BaHre  BCIIOMOTATENbHBIX —XMMHYECKHUX — BEILIECTB IS YCKOPEHHs
00€3BOXKMBAHMSI, IOBBIIIEHHUS YAEP)KUBAEMOCTH, PpETYJIUpOBaHMs (OPMOBAHMSI.
ParronanbHOEe BOZOIIOJIB30BaHUE B MPOLECCE OTIIMBA. 3HAUYEHHE KOPOTKOU CXEMEI
Bozl0000poTa. TexHonorus mpou3BoJcTBa OyMaru ¢ COKpameHHbIM PACX0I0M BOJIBL,
OTJMB W3 MAacCChl IOBBIIMIEHHOW KOHLEHTpALUy, MEeHHBIM crmocod ¢opMoBaHus



KapTOHHOrO ToJNoTHA. MHorocnoiHoe (opMoBaHue KapToHoB. Hamyckuble n
bopmyromue ycTpoicTBa i KapTOHHOIO HOJIOTHA.

OcOoOEHHOCTH KOHCTPYKIMH KapTOHOJETATENbHBIX MAIlMH M IIPECCIaTOB
(cymmnbHbIX MammH). OcobenHocTr GpOPMOBAHUSI [OJIOTHA OyMaru Mexay IBYMs
CETKaMM, KOHCTPYKLUH CETOYHBIX CTOJIOB.

Knaccuduxanuss ~ HamopHbIXx  smmkoB  BJ[M. OcobenHoctrn  ux
KOHCTPYHPOBAHUS B 3aBHCHMOCTH OT THUIA NPOJAYKIMHA W CKOPOCTH MALIUHEIL.
Hucnieprupyronye ycTpoiicTBa HAIIOPHBIX ~ SIIMKOB W TUAPOJMHAMUYECKOE
obocHOBaHKE BBIOOpA MX KOHCTPYKIHUMA. KOHCTpYKIMU IOTOKOpacpeienuTesIei.

TeopeTnueckue 0CHOBEI ITpoliecca 00E3BOKUBAHKS HA PEMMCTPOBBIX BATHUKAX,
TUZIPOITIAHKAX, MOKPBIX U CYXHMX OTCACHIBAIOIIMX SIIUKAX, OTCACHIBAIOIIEM I'ayd-
Base. D(P(HEKTUBHOCTL Pa3IUYHBIX (GOPMYIOIHX ycTpoiicTB. OCHOBBI TEOpHH
pacdera BaKyyMHOT'O XO3SIMCTBA CETOUYHON YacTH. MeToabl 0e300pBIBHON TPOBOIKU
OymaxkHoro nojiotHa mo bJIM.

ITpeccoBas wacte. Teopernueckre OCHOBBI Iporiecca 00E3BOKHUBAHHUS Ha
npeccax. Biiusinue npeccoBanusi Ha cBoiicTBa Oymaru. MYHKIMH NPECCOBBIX CYKOH,
X KOHIUIMOHHpoBaHMe. IIporecc npeccoBaHMs ¢ pacllMpEeHHON 30HOM 3axXBarTa.
['opsiuee npeccoBanue.

OcobeHnocTy nepepabOTKH MaKyJaTyphbl, CIIOCOObI MepepabOTKH, POCIYCK,
OYHCTKA M  Ob0JlaropakuBaHue, IpHMeHseMoe o0opymoBaHue. TeXHHKO-
SKOHOMHUYECKHE IT0Ka3aTeU IIepepaboTKU MaKyJIaTyphI.

OcoOeHHOCTH ~ M3rOTOBJICHUSI TOBApPHOM  IEJUIIOJO3bl HA  IIpeccrarax
(CYyIMIUIIBHBIX MalTUHAX).

ITapamerper coBpemenHbIX bJIM. TexHoOJOrHYeckoe M KOHCTPYKTHBHOE
cxonctBO M pasnuune bJIM u xapToHOAenaTenbHbIx MamuH. [Iporaos pa3suTus Ha
OsmKalIyIo MepcreKTrUBY.

Texwomoruss u obopynoBanue noynydeHus Oymaru cyxum crocobom. ITytu
obecrieueHusT MEXKBOJIOKOHHBIX CBSI3EH.

OxpaHa Tpyzaa Hpu dKCIUTyaTalud OyMaro- U KapTOHOZENATENBHBIX MAIIHH.
ITytr cHmKenuss BuOpanuu, IOyMmMa, TEIUIOBBLACICHHS W JPYTHX BPEIHBIX
BO3JIEMCTBUM TIpu pa3paboTKe M HKCIUIyaTallud Oymaro- M KapTOHOJEIaTeJIbHBIX
MalIlH.

OTAEJIKA, PE3KA U YITAKOBKA BYMATI' 1 KAPTOHA

Orpenounble MallMHBI, HMX pOJb B MOBBIIIEHHH KadecTBa OyMaru.
Cynepxananapsl, OCHOBHBIE Yy3ibl. OCHOBBI TEOpPHH CyNep KalaHJpPUPOBAHUIL.
XapakreprcThKa (PU3UKO-MEXaHUUYECKUX IIPOIIECCOB B 30HE KOHTAKTA «OYyMa)KHOI0»
U MeTajiMyeckoro BajnoB. PanuansHas nedopmarus BayioB, nedopMaiius CIBUra B
30HE IUIOIIAAKKM Je(pOopMalUyd U WX BIUSHUE Ha KaYeCTBEHHBIE XapaKTEPUCTUKH
Oymarm.

IIpomosibHO-pe3aTesIbHble U [ePEeMOTOYHbIC CTaHKH. KOHCTPYKTHBHAs U
TEXHOJIOrMYeCKass ~ KOMIIOHOBKa  y31oB. Hatspkenue  Oymaru.  IIpuHIUIEI
ABTOMATHU3allMU, PEryJUpOBaHUsI U ynpasieHus pabortod cranka. OcoOeHHOCTH



HOBBIX BHJIOB M CIELHANBHBIX CTAHKOB. AHAIU3 IIPHYUH OOPBIBHOCTH M Opaka
Oymaru Ha IIPOJIOJIBHO-PE3aTENbHBIX CTaHKaX. BobuHopesarenbHsle,
TUJIB30KICHHBIC M TMIIb30pe3aTelbHBe  CTAHKW.  PyJIOHOYMAaKOBOYHbBIE U
OyMmaropesaTeiibHble MAIMHbI, UX THIBL. MeXaHU3Mbl IIPOJIOJBHON U HONEPeYHO
pe3ku. KonBedepsl u IMCTOYKIIaAUUKH. AHAIN3 IPUYUH Gpaka Oymaru. TpaHcmopr
M XpaHEHHE TOTOBOM MPOJYKIMH. BHyTpHUIIEXOBOW TpaHCHOPT M YIAKOBKa
LE/IIONO3bL.  YTIaKOBKa W TPAaHCIOPT PYJIOHOB OymMarn M KapToHA. Cpenctsa
MEXaHU3aluu I0IrPy30-pasrpy304HbIX paboT. Ilorpy3o-pasrpy3ounsie MaIIAHBI, HX
KJ1accuukarusi.

CBOMCTBA BYMAT' U1 KAPTOHA

OCHOBBI ~ METPOJIOrMH M KBAIMMETPUM  OyMard  u KapToHa.
Bymaroobpasyrorue cBOHCTBA Pa3IUYHBIX BOJOKHHMCTEIX MATEPHAJIOB. Crpykrypa
Oymaru u xKaproHa. COIpOTHBIEHHME pa3spelBy U yIJIHHEHHE [0 paspeiBa
(pactspkumocTh).  CONPOTHBICHWE — HAAPBIBY,  pasAUPaHHIO, U3JIOMy U
NPOJABIMBaHUIO.  JKeCTKOCTh,  BIArOIPOYHOCTb,  YIPYroO-pellaKCaliOHHBIE
cBoiicTBa. [ Inactuduxanus 6ymaru. Topresast )ecTKOCTh KapTOHa.

Kanuisipabie ¥ IUrpockonuyeckde CBolicTBa Oymard. BrurbiBaromas
CIIOCOOHOCTb, OcTarouHas Jedopmauus u AepoOpMalMs INPU  YBIAKHEHHH.
Ontuyeckue cBolicTBa GymMary, CBETOIPOHHUIIAEMOCTh U MPO3PAYHOCTh. Benusna u
ee crabwibHOCTh. IleyaTHble CBoOMCTBA, MSTKOCTH OyMard, CTPYKTypa ee
NOBEPXHOCTU. BsammonelcTBue mneuatHoil kpacku ¢ Oymaroif. bymara kak
AMSJIEKTPUK M TIPOBOJHUK SJIEKTPUYECKOro Toka. OcoOble cBoiicTBa Oymaru u
METOABI ~ MX  JIOCTMD)KCHUS, JIOJITOBEYHOCTb, OHOCTOMKOCTh, OIHECTOKOCTS,
OIHOCTOPOHHSSL  IaJKocTh. bapbepuble  cBoificTBa: raso-, mapo-, BOJO-,
YKAPOHENPOHUI[AEMOCTb.

Hebexrsr Oymarm. CKpyduBaeMocTh M BOJHHCTOCTB. IIBUIMMOCTH U
BBIIIMILIBAEMOCTD C IIOBEPXHOCTH. DJIEKTPU3ALMS, PA3HOCTOPOHHOCTD, BO3/LyLIHBIE
IIy3bIPU U MSITHA.

OCHOBbBI MOHTAKA 1 PEMOHTA
bYMAT'OJAEJATEJBHOTOOBOPYIOBAHUS

Crenrpuueckne 0cOOEHHOCTH OCHOBHOTO TEXHOJIOIUYECKOT0 000pY10BAHHUS-
IIOTOYHOCT M HEIPEPBIBHOCTH  TEXHOJIOTMYECKUX  IIPOLIECCOB,  KPYIHBIE
IEOMETPUYECKUE pa3Mepbl W BeC O000pyHOBaHUS, OOJbIIAS IPOTHKEHHOCTD
MH)KEHEPHBIX KOMMYHHUKALUH.

OcHOBHBIE JIOMYCKM HAa TOYHOCTh MOHTaKa OyMarojelgaTesIbHbIX U
KapTOHOZENATENbHbIX MallMH W MX obOocHOBaHHe. Xapaktep aedopMaruu
DyHIAMEHTOB, JEUCTBYIONTUX CHJOBBIX U TEMIIEPATYPHBIX (AKTOPOB IIpH
dKCIUIyaTanuu  MamuH. Ilpenensno jmomyctumble ocanku - JaedopMaruu
(yHIaMEHTOB MalMH B mpolecce dKciuryarauud. OCHOBHBIE NPUHIMITEI HAYIHOH
OpraHM3allu¥l PEMOHTHOM CIly»KOBI Ha MPEIIPHUATHAX EJUIFOI03HO-0yMasKHOM
IIPOMBIIIJIEHHOCTH.
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