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YK 622.7(07)

Mertoauueckue ykazaHusi 1o HM3ydeHHI0 Kypca "CrernuajabHble U KOMOHWHHUPOBAHHBIC
METO/IbI 00oTameHus" 1 CTyJAeHTOB creruaibHoctu 21.05.04 "T"opHoe neno"
crennanu3anuu  "OOoraiieHre TMOJE3HBIX HCKOMAeMBIX'" CTallMOHAPHOM M 3a04YHOMU
dopmbl 00yuenus / coct. B.I'. Camoitnuk — donenk: JJoeHTY, 2020. — 14 c.

[IpencraBieHo  KpaTkoe  cojaepkaHwe  gucuuiuiuHbl  "CreuualibHble U
KOMOMHHPOBAHHBIE METOBI 0OOTAIICHUS " .

N3noxkena pabodast mporpamMma Kypca, JaHbl yYKa3aHUsl K HU3YUYEHHUIO €r0 Pas3zelioB,
pUBEACHBI BAPUAHTHI KOHTPOJIbHBIX 3aJaHUM.

CocTaBUTEND: no1r. Camoruk B. T,

PenieH3eHTHI: no1l., k.T.H. KopueBckuii A. H.

npod., k.T.H bpenuxun B. H.



1. OBIIME NOJTOXKXEHUSA

Kypc "CneuuanpHple U KOMOMHHMpPOBaHHBIE METOJBI OOOTamieHus" H3ydaeTcss B
COOTBETCTBHUM C pabouell mporpaMmoll TMOJATOTOBKM CIIEHHUAIUCTOB CIEHUATBHOCTH
21.05.04 "T'opnoe neno" cnenuanuzaiuu "O0oraiieHue noJie3HbIX HCKOMAEeMbIX .

[lenpto mpenonaBaHus  JUCHMIUTAHBI ~ SIBISIETCS  TOJATOTOBKA  CHEIMAIHUCTA,
oOnagaromiero rIyOOKMM TOHMMaHueM (U3MYECKMX OCHOB  CHEIHUAIbHBIX U
KOMOMHUPOBAHHBIX METOJIOB 0OOTAIIeHUs], UCIOJIb3YEMbIX MPHU MepepadoTKe pazIudHbIX
MOJIE3HBIX CKOMAEMbIX, 3aKOHOMEPHOCTEH 3TUX MPOIIECCOB 00OTAIICHHUS.

[Ipu n3ydeHnn TUCUUILTMHBI CTYJEHT MOJy4daeT 00JbIIoN 00beM HHPOPMAIIUH.
[ToaTOMY AJ1 yCBOEHUSI MaTepraia HEOOXOUMO BECTH KPATKUN KOHCIIEKT.

OcHOBHas 11eJIb COCTABJIEHUSI KOHCIIEKTa - cOOpaTh B C:kaToll opme MHPOpMAIUIO
0 MPEAMETY.

B KOHCIIEKTE CTOMUT 3aIUCBhIBATh OCHOBHBIE OINPENEICHUS U MOHSITHS, BBIBOJBI
dbopMyIl, TEXHOJTOTHUECKHE CXEMBbI, ICKM3bl MAIIMH M amnmapaToB, UX XapaKTEPUCTHUKH,
auarpaMmbl M rpadUyecKkue XapakTEpUCTUKH, METOAMKM pacyeToB almnapaToB U
TEXHOJOTHYeCcKuX cxem u ap. Ocoboe BHUMaHHE CIeAyeT oOpaTUTh Ha KJIacCU(PUKAIUIO
MPUHIIUIIOB, OMPEAEISIONINX CYIIHOCTh TEXHOJOTHYECKHX MPOIECCOB; KIacCH(PHUKAIIIO
CX€M, almnapaToB, BO3IEUCTBUI (HAKTOPOB U T.II.

[Ipu cocTaBieHMHM  KOHCHEKTa CIEAYeT pPYKOBOACTBOBATHCA  MPOrpaMMOii,
METOJIMYECKUMH YKa3aHUSIMHU M KOHTPOJBHBIMH BoIlpocaMu. HeoOxoammo mpemoctepedn
CTYJACHTOB OT INEPENUChIBAaHUS U3 KHUI OOJBIIOTO 00bEMa TeKCTa. B TakoM KOHCIIEKTe
TPYAHO OpHEHTHpOBaThCcia. HeoOXoAuMO TOMHHTH, YTO peYb HHXKEHEpa - YEePTEeKH,
rpaduk, 3cku3, Gopmyia U pyKOBOACTBOBATHCS ATUM IPU COCTABICHUU KOHCIIEKTA.

[Tocne u3ydeHus marepuaia Kaxaoro paszena cielyeT OCYIIECTBUTh CAMOKOHTPOJIb
3HaHWW, TO €CTh OTBETUTh HA KOHTPOJBHBIC BOMPOCH. MaTepuaa MOXXHO CUUTATh
YCBOCHHBIM, €CIIM CTYJIEHT MOXXET OTBETUTHh Ha BCE BOMPOCHI 0€3 MOMOIIM KOHCIIEKTa U
KHUTU. O4YeHb BaXKHO MPU 3TOM MPOSBUTH TBOPUYECKUH MOAXOJ K JEIIy, YTO MOXKET HalTH
BBIPAKEHHUE B CIEAYIOLIEM:

- HaBOAMUTHCS HECKOJIBKO MPUMEPOB;

- JUTsl OTBETA MPUBJIEKAETCS HHPOPMAITUS U3 TONOTHUTEIBHBIX UCTOYHUKOB, TIHYHOTO
OTIbITa U JJMYHOTO TBOPUECKOI'O NIOUCKA,

- BHOCSITCSl PEJUIOKEHUS 110 YITYUILIEHUIO TEXHOJIOTMH, KOHCTPYKLIMU anlapaTos,
METOJIOB KOHTPOJISI U YITPABJICHUS.

B pesynbTare n3ydeHus TMCHUIUIMHBI CTYACHT JOJKEH 3HaTh (PU3UKO-MEXaHUUECKHE
U (UBUKO-XMMHYECKHE CBOWCTBA MHHEPAJIOB, TEOPHUIO CICUUATIBHBIX METOJOB
oOoramieHusi, TPUHINI JCHCTBUS U YCTPOWCTBO OTEYECTBEHHBIX U 3apyOeKHBIX
anmapaToB, HallPaBJICHUS UX PA3BUTHSL.

[Tocne 3aBepieHust Kypca CTYJAEHT JODKEH MPUOOPECTH HaBBIKM aHAIM3a Pa3IMYHBIX
TEXHOJOTMYECKHUX PElICHUH, YMETh MPaBWIbHO BHIOMpATh TEXHOJIOTHUIO U 000pYyI0BaHHUE
IUTA peasin3anuy 000TaleH sl CrelualibHbIMA U KOMOMHUPOBAHHBIMU METOJIAMH C YIETOM
O0COOCHHOCTEH CHIPHEBOW 0a3bl M KOMIUIEKCHOTO HCIIOJIb30BAHUS MHHEPATBHOTO CHIPbS
IpY MUHUMAJIBHBIX 3aTpaTax Ha 0OOTaIleHHE.
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Kypc 6asupyercs Ha 3HAaHMHM OCHOBHBIX MOJOXEHHH (uinocopuu, MaTeMaTHKH,
Gu3MKN, XUMHH, TEOPETHUYECKOW MEXaHUKH, TEXHOJOTMH TOPHOIO IPOM3BOCTBA,
nepepabOTKU U KOMIJIEKCHOTO UCIIOJIb30BAaHNS MUHEPAJILHOTO ChIPBS.
N3yuenue kypca maer CTyJEHTaM MPEJCTaBICHUE O MHOrooOpa3uu HampaBlieHUN
Pa3BUTHS HAPOJHOTO XO34iCTBA B 00JaCTH MEpepadOTKH MOJIE3HBIX UCKOMAEMBbIX.

2. PABOYAS ITPOI'PAMMA JUCIHUAIIVIMHBI U METOAUYECKHUE
YKA3ZAHUSA K CAMOCTOATEJBHOMY U3YYEHUIO

2.1. Beeoenue

Lens m 3agaun Kypcea, ero cojaepxanue. OCHOBHbIE IPEICTABICHUS O CHELUAIBHBIX U
KOMOMHUPOBAHHBIX METOAaX 00OTalleHus MOJE3HbIX UCKOMaeMbIX. CBOICTBA MUHEPAJIOB,
UCIIOJIb3YeMbIX B  CHEIHUAIbHBIX W KOMOMHHMPOBAaHHBIX METOJaX OOOTaIEHUS.
Knaccudukanus criennanabHbIX METOJ0B O0OTaIlEHUSI.

[Tpu mpopaboTKe BCTYMUTEIBHONW YaCTH Kypca CJIeAyeT OCO3HATh, YTO CIIECIHAIIbHbBIC
METO/bl OO0OTaIICHUS] MPUMEHSIOTCS TOJBKO B TEX CIy4asX, KOTJla HEBO3MOXKHO
HCIIOJB30BaTh TPAJIUIIMOHHBIE METO/bl (rpaBUTALIMOHHBIC, (PJIOTAIIMOHHBIC, MArHUTHHIE)
WJIH 5K€ OHU YKOHOMHYECKH HElleJIecO0Opa3HBbI.

OOpatuTh BHUMaHUE Ha I[IUPOKUNA CIIEKTP CBOWCTB TMOJIE3HBIX HCKOMAEMBbIX,
UCIIOJIb3YeMbIX B  CHCIHUAIbHBIX W  KOMOWHHUPOBAaHHBIX METOJaX. 3allOMHUTh
KJIacCCU(UKAIIUIO  CIEIUAIbHBIX METOJOB M KOMOWHUPOBAHHBIX IMPOIIECCOB, HX
COBPEMEHHOE Pa3BUTHE.

JIuteparypa [3], c. 3-9.
BOITPOCHI JJI51 CAMOITPOBEPKUA

1. Ilenu 1 3a7a49u crieUAIBHBIX METOA0B 00OTAIEHUS B TEXHOJOTUH MEPEPaOOTKU
MOJIE3HBIX UCKOIAEMBIX.

2. B dyem 3akitouaercs OTJIMYUE CHEIUATIBLHBIX METOIOB OT TPATUIIMOHHBIX
(rpaBUTALIMOHHBIX, (HJIOTAIIMOHHBIX, MATHUTHBIX)?

3. Kakue cBolicTBa MUHEPATIOB UCIIOJIB3YIOTCS B CIICIIUATBHBIX 1 KOMOMHUPOBAHHBIX
MeToaax oborarmeHus?

4. B yeM 3aKJII04al0TCsl OCHOBHBIE 33]]a4 JAIIbHEHIIETO PA3BUTHSI CIIEHUAIBHBIX METOJ0B
oborareHust ¥ KOMOMHUPOBAHHBIX MTPOIIECCOB?

2.2. Copmupoeka noe3nvix UCKOnaemulx

OO6mue cBeeHust 0 cCOpTUpOBKe. Pyunas coptupoBka. [IponsBoauTeasHOCTh Tpoliecca.
O} dexkTUBHOCTH PYyUHOU COPTUPOBKU. MexaHn3upOBaHHAs cOpTUpOoBKa. OCHOBHBIC 3a1a4H,
peliaemMble MEXaHM3UPOBAHHON copTupoBKoil. dusmyeckue ocHOBBHI mponecca. CrocoObl
coptupoBku. Kiaccudukanuss paguoMmerpuyeckux MeTonoB obOoramieHus. OCHOBHbIE
(dakTophl, BIMSIOLIME Ha TIOKA3aTelud paJUOMETPUUYECKOro oOoramieHus. TexHuka
BBITIOJIHEHUS paJiuoMeTpuieckoro odoramienus. Paguomerpuueckas
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coptupoBka. Pagmomerpuueckas cemapauus. XapakTEPUCTUKA PEKHUMOB CEMAPALMH.
YcerpotictBa  (popmMupoBaHHsS TOKYCKOBOW Togaud Marepuana. [Ipou3BOAMTENTHLHOCTH
paauomeTpudeckoro oboramenus. Pammomerpuueckoe oboraiieHHe pajnOaKkTUBHBIX PY/I.
ABTOpagroMeTpuyecKue cemnapaTopbl. Pagnomerpudeckoe oOoraiieHue HepaauoaKTHBHBIX
pya. POTOHEUTPOHHBIM METOJ. PEHTreHONIOMUHECUEHTHBIM METOA. {DOTOMETPUUYECKUMN
Meroa. ["'amma-abcopOumonHblil MmeTonl. PentreHopaguomerpudeckuii Metod. llepcrnekTuBsl
Pa3BUTHS PAIUOMETPUUYECKOTO 00OTaIlIEHHUS MTOJIE3HBIX UCKOMAEMBIX.

N3yuas 3TOT paspen, ciaeayer XOpOUIO OCO3HATh, KAKHE CBOMCTBA MHUHEPAJIOB
MOJIOKEHBI B OCHOBY IIpollecca COPTUPOBKH, pa3oOpaThCsi B (PU3NUYECKOW CYHUIHOCTH
COPTUPOBKU. ['0OBOpsS O CBOWMCTBAX KOMIIOHEHTOB, CJIEAYET KPAaTKO OXapaKTepU30BaTh
KaXIpli w3 HUX. OOpaTUTh BHUMAaHUE Ha TMOHATHE "KOHTPACTHOCTH IOJIE3HOTO
uckormaemoro". B moapazgene "Orenka 3(QGEKTHBHOCTH MpoIecca COPTUPOBKH"
OCHOBHBI€ I0OKAa3aTEeIN: Ka4YeCTBO, BBIXO/I, U3BJICYECHUE U T.1.

I[Ipy  wW3ydyeHMH TEXHOJOTMM COPTUPOBKM  YCBOUTH OCHOBHBIE  3a/a4H,
NPOWJUTKOCTPUPOBATH PEKUMBI COPTUPOBKH, CBSA3aTh UX C PEXXUMOM TPAHCIIOPTUPOBKU U
BBIJICJICHUSI U3 TIOTOKA MOPIH (KyCKOB) 3aJaHHOTO Ka4eCTBa.

VYkazaTh Ha3HauY€HHWE M CHOCOOBI TOATOTOBKHM TIOJIE3HOTO HCKOMaeMOro K
coptupoBke. IIpuBecT OCHOBHBIE (DOPMYIIBI, OMUCHIBAIOIIME TPOU3BOJUTEIHLHOCTD
rporecca COPTUPOBKU B PAZIIUYHBIX PEKUMAX.

JleTallbHO OXapakTEepU30BATh TEXHOJIOTUIO PYYHOrO, MOPLUOHHOIO, IWCKPETHO-
MOPIIMOHHOTO, TOKYCKOBOTO COPTHPOBKH, OpraHu3aiud (QOPMUPOBAHUS IOTOKOB.
[TpoummocTpupoBaTh CHOCOOBI M YKa3zaTh IMOCJIEAOBATEILHOCTh OIPEIEICHUsI copTa
KyCKa B Ipoliecce COPTUPOBKHU. [lepeuncianTs cnocoObl (MPUBECTH CXEMBbI) BbIIEIICHUE
YaCTULl B Pa3HOPOIHbBIE ITPOAYKTHI.

[Ipy wu3ydeHun anmapatypbl ¥ COOTBETCTBYIOIIUX CIOCOOOB COPTHUPOBKHU
(aBTOpaIMOMETPUYECKHUI, PEHTICHOJIOMUHECIICHTHBIA W T.[.) IeJIecoo0pa3Ho HX
KJIaCCU(DHUIIMPOBATH 110 BUIY U3IYYCHUS (OT TaMMa-U3yudeHUs 10 BUAMMOTO CBETA).
[IpuBecT TEXHOJOTUYECKHE CXEMBI OOOTAIICHHS TOJE3HBIX HCKOMAEMBIX C
HCIIOJb30BaHUEM COOTBETCTBYIOIIUX CITIOCOOOB COPTUPOBKH.

Jluteparypa [1], c. 8-47
BOITPOCHI JIJISI CAMOITPOBEPKU

1. Knaccuduxkanus crieniuaibHbIX METOJ0B 00OTaICHUS.

2. YKaXUTe OCHOBHbIE MPUHLIUITBI PYYHOU COPTHUPOBKH.

3. OnuumTe OCHOBHBIE TEXHOJOTHYECKHUE 33/1a4H, PEIIAEMbIE C IOMOIIBIO
PaAMOMETPUYECKOTO 000TallIeHHUS.

4. Knaccugukaiusi METOI0B PaIMOMETPUUECKOTO 000TAIEHUS MOJIE3HBIX
MCKOTIAEMBIX B 3aBUCMMOCTH OT UCIIOIb3YEMOTO U3ITyYECHHUSI.

5. Ykaxute ocHOBHBIE ()aKTOPBI, BIUSIONIME HA TOKA3aTeIN PaIHOMETPHUECKOTrO
oOoraieHus.

6. OxapakTepusyiiTe OCHOBHBIE peXUMbI (HOPMUPOBAHUS TPAHCTIOPTHOTO MOTOKA
[IpY PaIUOMETPUYECKON Ceraparuu.

7. OT yero 3aBUCUT NPOU3BOIUTEIBHOCTh POLECCA PATUOMETPUIECKOM
cenapamuu’?
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8. O0acTh MPUMEHEHUS aBTOPAANOMETPUIECKOTO METO1a 00OTaIICHUS.
9. HazoBuTe OCHOBHBIE METOJIBI PATUOMETPUUECKOTO 00OTaIIEHUS
HEPAIUOAKTUBHBIX Py, UCTIOIb3YEMbIE B IPOMBIIIIEHHOCTH.

2.3. Oboz2auienue c ucnonviosanuem Irhexmos e3aumooeicmeus KycKog
pazoenaemplx KOMROHEHM 06 ¢ padoueil nOBePXHOCHIbIO cenapamopa

Ob6oramenne mno ynpyroctu. Kiaccuueckas teopust yzaapa. Koadduiment
BOCCTAHOBJICHUsSI CKOpOCTH. BuOpanmonssiii cenaparop. CemapaTtop ¢ HEMOABHKHOMN
paboueit moBepxHOCThIO. OOoramenne mo Tpenuto. KoadpduuueHt TpeHwus.
[TnockocTHOM cemapaTop. BunTtoBoii cemaparop. CoBMecTHOE 000TaleHNne M0 TPEHUIO U
ynpyroctu. O6oramenue nmo ¢opme. ['poxodeHne Ha CreUUANTbHBIX MPOCEHBAIOIINX
noBepxHocTsAX. ObOoramienue cmoagubix pya. [lomounsrit cemapartop. LleHTpoOexHBIN
cenmaparop. TepMmoanare3noHHbId MeToN oOoramieHus. OOoraiieHne Ha >KUPOBBIX
MOBEPXHOCTSAX. JInnkocTHas cenapanusi. JKupoBoi cTOJ JICHTOYHOTO TUIIA.

[Ipu n3yueHuun 3TOro pasjena CTOUT OCO3HATh CYIIHOCTh KaXKAOro mpoliiecca, 00J1acTb
€ro MNPUMEHEHHUs, MPUHIUI JEHUCTBUS CEMapaTopoB. YKa3aTb Ha OTIPAHUYECHHOCTH
MIPUMEHEHUSI PACCMATPUBAEMBIX ITPOLIECCOB.

Jlutepatypa [1], c. 48-63
BOITPOCHI JJI51 CAMOITPOBEPKU

1. [lepeunciure MeToAbl 0OOTAIIEHNS, OCHOBAaHHBIE HA UCIIOIb30BaHUU 3(DPEKTOB
B3aUMOJICUCTBUS KYCKOB pa3JIeisieMbIX KOMIIOHEHTOB C paboyeil MOBEPXHOCTHIO
cenaparopa.

2. Onumure (a3bl ABUKEHUS YaCTULBI K IUTUTE U OT ITUTHI IPU YIIPYTOM yape.

3. Kak onpenensiercst Ko3hGUIHUEHT TPEHUs IPU JBUKEHUH YaCTULIbI 10 HAKJIOHHOM
ITOBEPXHOCTHU?

4. Ilepeuncnute crocoObl pa3ieeHUs YaCTUL] Pa3TUMIHON (POPMBL.

5. OxapakTepu3yruTe KOHCTPYKIHIO MPOCEUBAIOIIEH MOBEPXHOCTU KPBIIIEBUIHOTO
rpoxoTa.

6. Ha xakom mpuHITUIIE OCHOBAH METO]I TEPMOAJT€3UOHHOT0 00OTaIllCHUSI.

7. Onuiute cxemy paboThl TEPMOAAT€3MOHHOIO cenapaTopa.

8. Ha ueM ocHOBaHO oOoraiieHne Ha >KHPOBBIX TOBEPXHOCTSX.

9. OnumuTe KOHCTPYKIUIO JIEHTOYHOTO 5KUPOBOTO CTOJIA.

2.4. Obo0zawenue na 0cCHOBe CETEKMUBHO HANPABIEHHO20 UZMEHECHUA
Pazmepos KycKo8 KOMNOHEHM 08 NOJI€3H020 UCKONAEMO20

NzbuparensHoe apobnenue. Crenens ApodneHus. Packpeitne munepana. Kpurepuit
CeJIEKTUBHOCTH. JlpoOwiku ynapHoro nedcTBus. [IpoOuika mNoiy:KecTKOro JIpoOJieHus.
W36upaTenbHOe m3MenbueHue. Pa3niuuns B MPOYHOCTH U TBEPAOCTA KOMIIOHEHTOB ITOJIE3HOTO
uckornaeMoro. BojomanHbelii M KackaJHbIM peXUMbl H3MeNbueHus. Cxema mnepepadoTKu
MarHeTUTOBBIX pya. [IpoMbIBKa MONE3HBIX HCKOMaeMBbIX. [le3uHTerparus
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MIMHUACTBIX nopoA. Pusnueckue cBoiicTBa riauH. ['mapocroiikocTs rimH. [InactuaHOCTS,
pa3mokanue, Habyxanue. I[IpomeiBucTocTh TyMH. [IpOMBIBOYHBIE MAIIUHBI C

Bpamiaronieiics BaHHOW. byrtapel, ckpyObepa, ckpy0obep — Oyrapel. KopbiTHbIE
MPOMBIBOYHbIC  MalllMHbBL. ['OpU30OHTaNbHAE W  HAKJIOHHAS KOPBITHBIE  MOWKH.
Bubpanuonnsie IIPOMBIBOYHBIEC MAIIVHBI. BubporpoxoTsi. Bub6pomotiiku.

Bubpaunonnsie nesunTerpatopsl. lVcmonb3oBaHne MPOMBIBKM B cXemaxX OOOTaIeHUS
MOJIE3HBbIX McKonaeMbIXx. OTTUpPKa NOJIE3HbIX cKkonaembixX. Jlekpunuranus. [lepepadborka
CHOAyMEHOBbIX pyd. OOoramenue Oapurta, KanuiiHbIX pyn. M30uparenbHoe
TEPMOXUMHUECKOE pa3pylieHue. Tepmuueckas quccouuanust kapoonaros. Ilepepabotke
anmaTUToOB, KapOOHAaTHO-PocPaTHBIX pyd. MeTon TepMooOpabOTKH.

W3yyeHnue 3TOro pasjena He BBI3BIBAET 3aTPYJHEHUH, MOCKOJIbKY BCE IMPOIECCHI
OTJIMYAIOTCS MPOCTOTOM omnepanuid. [lo kaxxaoMy Mmponeccy CTOMT YCBOUTh 00JIacTh €ro
NPUMEHEHHUsA, KPaTKO M3JI0XKHUTh CYIIHOCTh TOTO WJIM HMHOTO crocoba oOoraiieHus,
IPUBECTH CXEMBbI aNlapaToB, a TAaKXKe, MO0 BO3MOXKHOCTH, TEXHOJIOTUYECKUE CXEMBI C
NPUMEHEHHUEM yKa3aHHBIX IPOIECCOB.

Jluteparypa [1], c. 64-89
BOITPOCHI JJJI1 CAMOITPOBEPKU

1. Iepeuncnure nporecchl 00OTaIIEHHSI HA OCHOBE CEJIEKTUBHO HAMPABICHHOTO
U3MEHCHHUS Pa3MEPOB KyCKOB KOMIIOHEHTOR MOJIE3HOTO HCKOTIAeMOro.

2. Kakune kpuTepun XxapakTepu3yIoT CeIEKTUBHOCTh H3MEHEHHUS pa3Mepa KyCKOB.

3. YKaxurte ycloBHUsl, MPU KOTOPHIX MPOUCXOAUT U30MPATEIHLHOE pa3pylICHHUE.

4. Yto Takoe MPOMBIBKA MOJIE3HBIX HCKOTIAEMBIX.

5. Knmaccudukanus py1 mo mpoOMBIBUCTOCTH.

6. Ha xakue rpynmsl moapa3aesiFOTCsl TPOMBIBOYHBIC MAIITUHBI 10 KOHCTPYKITUH
BaHHBI.

7. Ilepeuncnure crmocoObl OTTUPKA MUHEPAJIOB OT 3arpsI3HSIONINX MJICHOK.

8. Ha yem ocHOBaH mporiecc IeKpUIMUTAIIMOHHOTO Pa3pyIIeHUs?

9. OnuiuTe cxemy nepepadoTKH CIIOYMEHOBOM PY/IbI.

10. YkaxuTe 061aCTh MPUMEHEHHS H30MPATEIHHOTO TEPMOXUMUYECKOTO
pa3pyIIeHHs.

11. Kakue n3MeHeHHs IPOUCXOIAT IpH 00kure pochoputHOM pyasl?

12. Onummre cyTh METOja TEPMOOOPaOOTKH TOHKOBKPAIIJICHHONW CEPHOM PY/IBI.

2.5. Obozawenue Ha 0CHOGe PAZHUUDL 8 HOGEPXHOCHHBIX
C80IICMBax Pa3oensaemblx MUHEpPaIos

CenextuBHas koaryisiuusa. CenektuBHas daoxynauus maciaamu. Merog OB3YMC
— «oboramieHre BBICOKO30JBHBIX YIJIEH MacisHou cenekuuei». CeleKkTuBHas

baokymsus  BoAOpacTBOpUMBbIMU  monuMepamu.  CenexkTuBHas — (QIOKYJISIUS
ruipodoOHbIMU  ToniuMepaMu.  Jlatekchl.  MacasHas — rpanynauus. MexaHusm
«aMaJIbFaMHOI0» rpaHys000pa30BaHuUS. «KoanecueHTHbI» MEXaHU3M

rpanynooOpa3oBaHus. TexHONIOrMYECKHE CXeMbl MacsiHOM arnomepanuu. [Ipoiecc



10
«TUAPOTPAHCHIOPT — MACHSHAs aryioMepanus». AAre3uoHHoe o0oramieHue. AIre3noOHHO-
MacisHas cenapanus. AraoMepanus «yrojib-30J10T0». AMaabramarus.
N3yuenue sToro paszzaena notpeOyeT oT Bac 0CBEXUTh B MaMsITH 3HAHUA 110 XUMUU.
Bam HeoOxomumMo pazo0paThCsi B MEXaHU3ME JCHCTBUS pPa3IMNYHBIX PEAreHTOB Ha TPAHULIe
paszjiesia TBEpA0e-KUJIKOE, YCBOUTh OCOOEHHOCTH MPOLIECCOB O0OTAEHHsI U 00JIaCTH UX
IPUMEHEHUS.

Jluteparypa [1], c. 90-108
BOITPOCHI JJ11 CAMOITPOBEPKHU

1. YkaxuTte 0cOOEHHOCTH MpOIEcCca CEIIEKTUBHOMN KOATYJISILIUU JIEKTPOJIUTAMH.

2. Onnmute cyth Metoga OB3YMC.

3. YkaxuTe 006J1aCTh UCIIOIH30BAHMS CETICKTUBHON MACSTHON (DIIOKYJISINH.

4. Kakue peareHTbl UCIOJIb3YIOTCS B MPOLIECCE CEIEKTUBHOM (PIIOKYIIIUU
BojiopacTBOpUMbIMHU nouMepamu (CDIT)?

5. YKaxxuTe OCHOBHBIE TEXHOJIOIMUYECKUE OTEpaIlu CEJIEKTUBHOM (PIIOKYIALNUN
JIATEKCAMM.

6. Ykaxure OTINYMs IPOLIECCOB MACIISIHOM IpaHyJISIIUY U MacCIISTHON arjloMepariy.

/. B yem CyTh COBMEILIEHHOTO MPOLIECca «TUAPOTPAHCIOPT — MACIISIHAS
arJomepanus»?

8. Uto Takoe BHYTPEHHSS U BHEIIHs aMalibramManusa? AnnaparypHoe ohopmiieHue
IIPOLIECCOB.

9. Ykaxxute 0coOOEHHOCTH Tpollecca amalbraMaiuu cepedpocoaepKamux py1 u
KOHLIEHTPATOB.

2.6. Kombounupoeantwvlie memoowvl 0002auieHus

KomOunupoBanHbie MeTO 16l oOoTaiieHusi. Gu3nyeckoe pacTBOpeHUE. XUMUUECKOEe
pacTtBopeHue (BbllenaurBanue). Peakiuu oOMeHa, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE,
KOMILJIeKCcooOpa3oBanusi. bakTepuanbHbli cOCO0 WHTEHCH(UKAIMU BBINIETIAaYUBAHUS.
OO6mrast cxema KOMOWHHPOBAHHBIX METOJOB oOorarieHus. [loArotoBka MHHEPaTbHOTO
ChIpbSl K BBIIIEIAUMBAHUIO. BellienaunBanue ¢ TNEpeMENIMBaHUEM MaTepuaga C
pactBoputeneM. YaHoBoe BblenaynBanue. Kackaapl BelllleTauvBaHus. ABTOKIABHOE
BbllIleIaunBanue. llepkonsiioHHOEe — BblenaunBanue. KydyHoe — BbIIIeIayuBaHUE.
[Togzemuoe BoimenaunBanre. CrnocoObl  OTAENEHUS TPOIYKIIMOHHOTO PacTBOpA.
OcaxJeHre METauioB M3 PACTBOPOB BJIEKTPOIM30M, LIEMEHTAlMEH, KPUCTAIM3alUeH,
MOJIy4YeHUEM HEpAcTBOPUMBIX coeanHeHuil. CopOuus. KuakocTHas SKCTpaKius.

OOoramieHre CUIBBUHUTOBBIX pya. JloOblua TOBapeHHOM COJIM  MOA3EMHBIM
BhIIIIeJIaUMBaHueM. V3BieueHne Meau W3 CMEMIaHHBIX Py 1Mo meroay MocrtoBuya. Cxema
MOJIy4eHHs] ThuHo3eMa Mo crnocoOy baitepa. TexHOnorusi aBTOKJIABHOTO BhINIEIAYUBAHUS
BosibPpama. Cxema M3BJICUEHHUS 30J10Ta M3 KOpeHHOM pynbl. OOmas cxema nepepaboTKu

ypaHOCOIEpKAIIUX PYI.
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[ToaroroBka pynsl K BbIIETauMBaHUIO. KHUCIIOTHOE BBINENIaYMBaHUE YPAHOBBIX PY/I.
KapOonatHoe BblmenaunBanue ypaHoBbIX pyn. OTaeneHue MpOAYKIMOHHOTO PacTBOpa OT
TBepIoi (pa3pl. XMMHYECKOe OCAXKACHUE ypaHa U3 pacTBOPOB. BelaeneHne ypaHa U3 myJibi
C NPUMEHEHHEM HOHHOTO oOMeHa. l3BieueHne ypaHa U3 pPACTBOPOB 3KCTpaKLUEH
OpPraHUYECKUMHU PACTBOPUTEIISIMHU.

[Ipyn m3yyeHuM 3TOrO pasjesia CTOUT OCO3HATh, YTO KOMOWHHUPOBAHHBIE METOJbI
oOoramieHusi BKIIOYAOT PsJI MPOLIECCOB, B KOTOPBIX OCYIIECTBIsIETCS (Da30BBIN MEpexo/]
KOMIIOHEHTOB W3 TBEPAOIO B KUAKOE, U3 JKUJIKOIO B ra3o00pa3HOe WM U3 TBEPIAOrO B
razoo0pa3Hoe COCTOsIHME, YyOOOHOe [UIsl JaJbHEWINEro pasleleHHusl IPOIYKTOB.
KoMOuHMpOoBaHHBIE METOJBI OXBATHIBAIOT TaKHE MPOIECCH, KaK Ky4yHOE U YaHOBOE
BBIIIEJIAYMBAHNS PYJl, ABTOKJIABHOE BBIIIEIAYMBAHUE, A TAKKE I'€OTEXHOJIOTMYECKUE
METO/Ibl, OCHOBAaHHbIE Ha IEPEX0JIax TBEPJOrO IMOJIE3HOTO HCKOMAEMOr0 B MOJBHKHOE
COCTOSIHHE HENOCPEIACTBEHHO Ha MeECTe 3ajieraHus. M3ydas 3TOT pasjel, cileayeT 4eTKO
IpPEJCTaBIATh CYIIHOCTh KaXJOro Ipolecca, o00JacThb €ro MNPUMEHEHHs, YMETh
BOCIIPOM3BECTH OCHOBHBIE XHMHYECKHE (OPMYJBI U CXEMbl MPOLECCOB, 3HAThH
MEPCIEKTUBBI PA3BUTHSI KOMOMHUPOBAHHBIX METOJOB OOOTaIlIEHUS.

Jluteparypa [1], c. 109-162
BOITPOCHI JIJIS1 CAMOITPOBEPKUA

1. B yem 0co6eHHOCTh KOMOMHUPOBAHHBIX METOI0B O0OTaIeHNUS ?
3. Kakue peakiiuu jgexxar B OCHOBE IIPOILIECCOB XUMUYECKOTO PACTBOPEHHUS?
4. Ha yeM ocHOBaH OaKTepHUaIbHbIN CIIOCOO0 MHTEHCU(PUKAIIUU BBIIEITAYNBAHUS ?
5. Ilepeuncnute OCHOBHBIE TEXHOJIOTHYECKUE TPOIECCHl KOMOMHUPOBAHHBIX
METOJI0B 00OTaIlEHUS.
6. ;s uero mpoBOJAT MPEABAPUTEIbHBIN O0KUT WM CIIJIaBJICHUE MUHEPATILHOTO
CBIPbsI?
7. Kakue anmapaTbl IPUMEHSIOTCS MPH BbIIETAYMBAHUY C TIEPEMEITUBAHUEM
Marepuaa ¢ pacTBopurenem?
8. B uem 3akmtouarotcst 0COOEHHOCTH aBTOKJIABHOTO BhITIEIAYNBaAHUS?
9. OnuumTe TPUHIIKUM MEPKOJISIIUOHHOTO BhIIICTAYMBAHUS?
10. Kakue BapraHThI IOI3€MHOTO BhIlIeTauynBanus Bam n3BecTHbI?
11. Kakumu cioco0aMu OCYIIIECTBIIIETCS OT/ICIICHHE PaCTBOPOB OT HEPACTBOPHUMBIX
OCaJIKOB IPH BbIIIETAYMBAHIUN MUHEPATIBLHOTO ChIPhs?
12. Tlepeuunciaute METObI BBIICIICHUS METAJUIOB U MX COSIMHEHUH U3 pacTBOpa.
13. Kakue Thnbl HOHUTOB MPUMEHSIOTCSI IPU cOPOLIMH?
14. OcHoBHBIEC TpeOOBaHMSI, IPEABIBIIEMBIC K IKCTpareHTaM. [ pymnmsl SKCTpareHTOB.
15. Ilepeuncnaure METOAbI pereHepalui pearcHToB.
16. OnummMTe TEXHOJIOTHYECKYIO cXeMy 00OralleH!si CHIIbBUHUTOBBIX PY/.
17. KakoBbl 0COOCHHOCTH MOJI3EMHOTO BhIIIECTAYMBAHUS TTOBAPEHHON COJTH?
18. OnuimmMTe NPUHIUITHATIBHYIO CXeMY MepepadOTKU TPYJIHOOOOTATUMBIX MEAHBIX
pya no merony Mocrosuya.
19. JlaiiTe XapakTeprUCTUKy OCHOBHBIX MUHEPAJIOB aJTFOMUHUS.
20. OnumuTe ynpolleHHYIO CXeMY MoJdy4YeHus MrHo3ema cnocooom baiiepa.
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21. Kakue npoMbllIeHHbIE MUHEpaJibl Bosibpama Bei 3HaeTe?

22. YKaxxuTe 0COOEHHOCTH aBTOKJIABHOTO BBIIIEIAUMBAHUS BOJIb(PAMOBBIX
MIPOTYKTOB.

23. Kak npoucxoIuT U3BJI€UEHUE 30J10Ta MIPU TOMOLTY [[UAaHUPOBAHUS?

24. TlepeuncnuTe OCHOBHBIE CTaIMU OOIIEH CXeMbl IepepaboTKU YpaHOCOAEep KAIUX

PYX.

3. KOHTPOJIBHOE 3AIAHUE

KonTponpHOE 3aganue Mo Kypcy BKIIOYAET S5 3a7a4, COOTBETCTBYIOIIMX S5 pasaenam
kypca. Kaxnas 3agaua mpenctaBieHa B jecaTd BapuaHTax. CTYIEHT BBINOJNHSET TOT
BapUAHT, HOMEP KOTOPOTO COOTBETCTBYET MocieaHel nudpe yuedHoro mudpa.

OTBeTHl Ha BOMPOCHI JOJHKHBI OBITH MOAPOOHBIMHU, MPOMJLTIOCTPHPOBAHBI CXEMaMH,
PUCYHKaMH.

B TtekcTe noKHBI OBITH CCBUIKM Ha HCIOJB30BaHHYIO Juteparypy. llepeuens ee
HEO0OXOIMMO MTPUBECTU B KOHLIE PaOOTHI.

3amaua 1 k pasgeny "CopTHpoBKa MOJIE3HBIX HCKONAEMBbIX '

1. M3noxwure prusnueckre OCHOBBI NPoLiecca PyYHONH COPTUPOBKH.

2. YKaxuTe, KaKUMH TTOKA3aTeIIIMHA XapakTepu3yeTcs 3GHEeKTUBHOCTH MpoIecca
pyAopa30oopKH.

3. Kilaccugukaims MeTo10B paJHOMETPUIESCKOTO 00OTAIIICHUS MTOJIC3HBIX HCKOTAeMBIX
B 3aBUCUMOCTH OT UCIIOJIB3YEMOTO U3ITyUCHUSI.

4. Ykaxute OCHOBHBIE (DAKTOPBHI, BIMSIOLIME HA OKA3aTEIU PAIMOMETPUUECKOTO
oOoramieHus.

5. OxapakTepu3yiTe OCHOBHBIE PEKUMBI (POPMHUPOBAHUS TPAHCIIOPTHOIO MOTOKA MPU
PaIMOMETPUYECKON ceraparym.

6. ABTOpagrOMeTpUUECKUN METO]T 00OTaIICHHSI.

7. PEHTreHOJIIOMUHECIIEHTHEIA METO ] 00OTallleHHUs.

8. ®oTomMeTpuUeCcKii MeTO1 0OOTaIeHUSI.

9. N'amma-abcopOIMOHHBIN METOT 00OTAIICHHUS.

10. PenTtrenopaanoMeTpuiecKkuii METo1 000TraieHus.

3anaua 2 k pasgeny "O0Ooramenue ¢ ucnosb3oBanueM 3¢ ¢exTon
B3aMMO/IeiiCTBUA KYCKOB pa3/e/iieMbIX KOMIIOHEHTOB ¢ padouei
NMOBEPXHOCTHIO cenaparTopa’’

1. JIath 00IIyI0 XapaKTEPUCTUKY IPOIIECCOB, OTHOCAIIUXCS K STOMY Pa3feiy.
2. O0orarieHue 1o ynpyrocTH.

3. OborareHue 1o TpeHuto. TeopeTnyeckrue OCHOBBI.

4. Knaccudukarus cermaparopoB 0 TPEHHUIO.
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5. O6orarmenue o popme. OCHOBHBIC anmaparhl.

6. OxapakTepu3yiTe KOHCTPYKIUIO POCEUBAIOLICH MOBEPXHOCTH
KPBILIEBUIHOTO TPOXOTA.

7. Tepmoanre3unuit MeTo 0OOrameHusl.

8. [lepeuncnuTe OCHOBHBIE TAPAMETPHI, ONPEACISIONINE TEMIIEPATYPY
HarpeBa 4acTHUIIbl IPU TEPMOAT€3MOHHOM OOOTallICHHH.

9. Onumwmre cxeMy padOThl TEPMOAATE3UOHHOTO CenapaTopa.

10. O6oraienre Ha >KUPOBBIX MOBEPXHOCTSIX.

3anaua 3 k pasgeay ""O0oramieHue Ha OCHOBe CeJIEKTHBHO HANIPABJIECHHOI 0
U3MEHEHHs Pa3MepOB KYCKOB KOMIIOHEHTOB 110JI€3HOT0 HCKONAeMoro"'

. U30upatenbHOE qpobiieHue.

. I3bupartenbHOE U3MENbUCHHUE.

. [IpoMBbIBKa TONE3HBIX UCKOMAEMBIX.

. duznueckne CBOMCTBA IUH. [[pOMBIBUCTOCTS.

. bapaGanHbie MPOMBIBOYHBIE MAITUHBI.

. KopbITHBIE NPOMBIBOYHBIE MAILIUHBI.

. OTTHpKAa NOJIE3HBIX HCKOMAEMBbIX.

. Jdexpunuranus.

. TepMoxumuyeckoe pa3pyLieHHe.

10. 3meHeHure pa3MepoB YaCTHIL C TOMOIIbIO TEPMOOOPAOOTKH.

O©Coo~NOoO Ol WN -

3anaua 4 k pasgeny ""O0orameHue Ha OCHOBE Pa3HUIIBI B IOBEPXHOCTHBIX
CBOMCTBAX pasJejsieMbIX MHHepPaIoB'

. CenexTuBHas KOATyJISALINA.

. CenextuBHas (QIOKYISAMUS MaclaMu.

Onummmte cxeMmy oOoramienus niamoB metoom OB3YMC.

. CenextuBHas GIOKYISIHS BOJOPACTBOPUMBIMH MTOJIUMEPAMH.

. CenextuBHas (GIOKYIALMS THAPOPOOHBIMU OJTUMEPAMHU.

. MacnsiHas arnomepanusi.

. Macnsnas rpanyiasuus.

. CoBMEIICHHBII MPOIIeCC «TUAPOTPAHCIIOPT — MACTISTHAS arJIoMeparius.
. AIre3MOHHO-MacJsiHasl cenaparysi.

10. Amanbramarusi.

©CONOOUAWN PR

3agaua 5 k pasgeay " KomOuHupoBaHHbIe MeTOAbI O0Oramenus '

1. Onummre peakiuu, KOTOPbIE JIEKAT B OCHOBE MPOLIECCOB XUMUYECKOTO
pacTBOPEHUS] MUHEPAJIOB.

2. [lepeuncianTe OCHOBHBIE TEXHOJOTHYECKHE MPOLIECCHl KOMOMHUPOBAHHBIX METO/IOB
oOoraieHus.

3. OxapakTepu3yiiTe OCHOBHBIE IPYIIIbI 0OXKHUTA.

4. BrlenaynBaHue ¢ IepeMelInBaHUEM MaTepHralla C paCTBOPUTEIIEM.
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5. IlepkoyAIMOHHOE BhIIIETAYNBAHHE.

6. OTnenenue pacTBOPOB OT HEPACTBOPUMBIX OCAIKOB.

7. MeToibl BbIICJICHUSI METAJUIOB M3 PACTBOPOB OCJIE BhIIIETAYNBAHMA.

8. Pereneparusi pabounx areHTOB U BO3BpaT UX B MPOIIECC.

9. OnumuTe TEXHOJIOTUYECKYIO CXEMY 00OTallleH!s] CUIbBUHUTOBBIX PY/.
10. TexHOMOTHs aBTOKJIABHOTO BBILIEIAYNBAHUS MPU TOTYYECHUH TIIMHO3EMA.
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