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OHTaJbIIUIHAS AUArpaMma.

ITocTpoeHue JIMHUI KOHLIEHTPALUK IIPY IIOMOLIY SHTAIBIIMIMHON JUarpaMMBl.
CyIHOCTb NPOLIECCOB UCIIAPEHUS U KOHIEHCAIMK. BHUIBI TPOLIECCOB MEPETOHKH, UX OC-
HOBHBIE OCOOCHHOCTH.

MarepuanbHblif U TEMIOBOM OallaHC OJHOKPATHOI'O UCTIapeHusl (KOHICHCAIUN ).
MarepuanbHbIi U TETJIOBON OajJaHC MHOI'OKPATHOTO HCHapeHHsl (KOHICHCALUN).
MarepuanbHBIi U TETIJIOBOW OaIaHC MOCTOSTHHOTO UCTIapeHust (KOHICHCAIIUN ).
dusnueckas CynHOCTb IPOIECCOB PEKTU(DUKAIHH.

MarepuanbHblii 0ajlaHC PEeKTU()UKALMOHHON KOJIOHHBI B 1I€JI0OM.

[IpuHmnuanbsHOe yCTPOHCTBO PEKTU(PHUKAITMOHHON KOJIOHHBI.

I'padmueckuii pacuer yncna reoperndeckux tapenok (UTT) na quarpamme X-Y.
Omnpenenenne ynciaa TEOPETUIECKUX TAPEIOK METOIOM «OT TApEIIKU K TapEIIKe».
Pacuer coctaBa NOTOKOB B CEKLIMM MUTAHUS PEKTU(DUKALIMOHHON KOJTOHHBI.

Br160p onTHMaIbHOTO KOJIMYECTBA OPOIICHUS B PEKTH(PHUKALIMOHHONW KOJIOHHE.
MuHMMaIbHbIE HOTOKH OPOLIEHMSI U TapOB B PEKTU(PUKALIMOHHON KOJIOHHE.

TennoBoii 6anaHc peKTU(GUKALMOHHON KOJIOHHBI.

TernoBelie 6anaHChl BEpXHEH U HIKHEH yacTel peKTU()UKAMOHHONW KOJIOHHHBI.
Pasnnunble MeTOABI OTBOZA TEIUIA HA BEPXY KOJIOHHBI.

Pacuer nonm 0TroHa MHOrOKOMIIOHEHTHOM CMECH IPH OJTHOKPATHOM HCIIAPEHUH.
Paznuunble criocoObl M0IBO/A TETIa B HU3 KOJIOHHBI.

Pacuyer yncna TeopeTHYECKUX TapesoK C OMOLIbIO SHTAIBIUNHON JUArPaMMBIL.

Pacuyer pexuma 1oIHOTro OpoIIeHHs! TPH PEKTU(DUKAIIMY MHOTOKOMITOHEHTHBIX CMECEH.
Br16op naBieHust B peKTH(PHUKALIMOHHON KOJIOHHE.

[TpubnuxeHHbI MeToJ pacueTa peKTH(PUKALUU MHOIMOKOMIIOHEHTHBIX CMecel MpH pa-
604eMm (priermMoBOM UucIIe.

YpaBHEHUE IMHUYU KOHIICHTPALUK B BEpXHEH YacTu peKTU()UKALMOHHONW KOJTOHHBI.
YpaBHEHUE IMHUYU KOHIIEHTPALUI B OTTOHHOM YacTH PEeKTU(UKALIMOHHON KOJIOHHBI.
[IpuHIMNHanbHbIe CXeMbl PEKTU(PHUKAITTH MHOTOKOMIIOHEHTHOW CUCTEMBI.
OcobeHHocTH pacuera peKTU(GHUKAIIH MHOTOKOMITOHEHTHBIX CMECEH.

Pacyer Temmeparypbl KUMSIIEH »XUIKOCTH M HACBHIILEHHBIX IApOB IPH MHOTOKOMIIO-
HEHTHOM peKTU(UKAIIH.

PaboTa KOJIIOHHBI ¢ BBOJIOM BOJITHOTO TTapa.

PaBHOBecHE IBYXKOMIIOHEHTHBIX CUCTEM, YACTUYHO OTKJIOHSAIOIIMUXCS OT 3aKoHa Payus.
PaBHOBecue B3aMMHO pPacTBOPUMBIX JIBYXKOMIIOHEHTHBIX CHCTEM, OOpa3yIOLIMX a3eo-
TPOIIHBIE CMECH.

PaBHOBecue 4aCTUYHO PaCTBOPUMBIX KUIKOCTEM.

PaBHOBeCHE B3aNMHOHEPACTBOPHUMBIX KUJKOCTEH.

PaBHOBecue B IpucyTCTBUE MHEPTHOI'O rasza (BOASHOTIO Iapa).

PaBHOBecue npyu BBICOKUX JTaBICHHUSAX.

OcHoBbI KJTaccu(UKALMY alapaToB KOJOHHOTO TUIIA.

TapenbyaTble KOJIOHHBI.

Hacano4nble KOJTOHHBI.

I'mapaBinueckoe CONPOTHUBIICHUE TAPEIbYaThIX KOHTAKTHBIX YCTPONCTB.
I'upponuHamMuyeckue pexxuMbl paboThl TapeIbyaThIX KOHTAKTHBIX YCTPOMCTB.
['mapaBinyeckoe COMPOTUBIECHUE HACAA0YHbIX KOJIOHH.

MunpoauHamMuueckre pexxuMbl pabOThl HACAAOYHBIX KOHTAKTHBIX YCTPONCTB.



KPUTEPUHN OLIEHKHU

[Tpu mpoMeXyTOUHOI aTTecTalui 00yJYaroImerocs: y4uThIBatOTCS:

1. npaBUIBHOCTH OTBETA MO COAEPKAHMIO 3a/1aHUs (YUUTHIBACTCS KOIMYECTBO U XapaKTep
OLIMOOK MPU OTBETE);

2. TIOJHOTa W TAyOMHA OTBeTa (YYMTHIBACTCS OOBEM M3YUYEHHOrO MaTepHaja, KOJTUYEeCTBO
YCBOGHHBIX (DaKTOB, TIOHATHUH);

3. 0CO3HAHHOCTH OTBETa (YYUTHIBACTCS TOHUMAHNE U3JIaraéMoro MaTeprana);

4. 5oruka M3JI0KEHHs MaTepuasa (YUUTHIBAETCSI YMEHUE CTPOUTD LIEIOCTHBIM, 10CIIE10Ba-

TENbHBIN pacCKai, rpaMOTHO I10JIb30BATbCA CHCHH&HBHOﬁ TepMHHOHOFHeﬁ).

Ouenka k-
3aMeHa

TpedoBanus K 3HAHUAM

«OTJIMYHO»

OneHKa «OTJIMYHO» BBICTABIISETCS OOYYaIOLIEMYCs, €CIM OH IIOJIHO U apry-
MEHTHPOBAHO OTBEYAET IO COJACPKAHUIO 33aJaHMs; OOHApYKUBAET MOHUMAaHUE
Mmarepuanga, MOXET OOOCHOBAaTb CBOM CYXICHMs, INPHUBECTH HEOOXOJUMBIE
IPUMEPBI HE TOJIBKO MO Y4EOHUKY, HO U CaMOCTOSITENIbHO COCTABJICHHBIE; Bila-
JieeT BceM 00beMOM IPOIIEHHOr0 MaTepuaa; n3jaraeT Marepuai nociae0Ba-
TEJIBHO U TIPaBUIIBHO.

«XOpPOLLIOo»

O1eHKa «X0pOII0» BBICTABIISIETCS 00Yy4aroIeMycsl, €CJIM OH MOJIHO U apryMeH-
TUPOBAHO OTBEYAET MO COJEPKAHUIO 3a/IaHUsl; OOHAPYKMBACT MOHMMAHHUE Ma-
Tepuasna, MOXKET 000CHOBATh CBOM CYKIEHHS, TIPUBECTU HEOOXOMMBIE TIPUME-
pbI; BiazieeT OOMBIICH YacThIO MPOMACHHOIO MaTepuala; M3jaraet Marepual
MOCJIEIOBATENBHO U MPABUIIBHO.

«YAOBJICTBO-
PUTECJIBHO»

OreHKka «y/AOBJIETBOPHUTEIBLHO» BHICTABIIAETCS O0ydaromeMycs, eClii OH W3-
JaraeT Marepuall HEMoJTHO U JIONYCKaeT HETOYHOCTH B ONPEICICHUH TTOHATHI
win GOPMYITUPOBKE MPABUI; HE YMEET JI0Ka3aTeIhbHO O0OCHOBATH CBOM CYXK-
JICHUST; JIOMYCKAeT HAPYIICHHsI JIOTMYECKOW MOCIEI0BATEILHOCTH B U3JI0KECHUU
MaTepualia; BiajieeT HeOOJBIION YacThio o0Iero odbemMa Marepuaia; HCIbI-
ThIBACT CJIOXHOCTHU HpH BBITITIOJITHCHU U HpaKTquCKHX pa60T nu 3any,Z[H5I€TC$I
CBSI3aTh TEOPHIO BOIIPOCA C MPAKTUKOM.

«Hey/10BJIe-
TBOPHUTE/b-
HO»

OreHKa «HeYAOBJIETBOPUTEIBHO» BBICTABISICTCS O0ydYarOMEMyCs, KOTOPBIN
HE 3HAeT 3HAYMTENbHOM YacTH MaTepuana; He MOXKET MPUBECTH HU OIHOTO
prUMepa MO0 COOTBETCTBYIONIMM BOIPOCaM B OWJIETE; JOMYCKAET CEPhe3HBIC
OIIMOKM; OECIIOPSI0YHO U HEYBEPEHHO H3JIaracT MaTepHuall.

3AJTAHUA (BOIPOCHI) 1JIsI OHEHKU C®OPMUPOBAHHOCTU KOMIIETEHIIUIA

N MTHAUKATOPOB UX TOCTUKEHUSA




YmMmenue oOyuaroierocsi mpeaocTaBUTh OTBETHl HA BOMPOCHI IEMOHCTPUPYET OCBOCHUE
UM CJIEAYIOIUX KOMIIETEHIIMN U MHIUKATOPOB UX JTOCTHXKCHHUSI:

VYK-6: CriocoGeH onpenensiTh 1 peaTn30BbIBaTh MIPHOPUTETH COOCTBEHHOM JEATEIBHO-
CTH U CIIOCOOBI €€ COBEPILICHCTBOBAHHSI HA OCHOBE CAMOOLICHKHU.

VYK-6.2: O06nanaet BHICOKOM MOTHBaLIMEH K BBITOTHEHUIO MPO(ECCHOHATIBLHOM AesATelNb-
HOCTH ¥ TTOBBIIIAET CBOIO KBATH(DHUKAIINIO, UCIIONB3Ysl COBPEMEHHBIE 00pa30BaTeIbHBIE TEXHO-

JIOT'HH.

3adanus 3akpvimozo muna:

1. Jlns BHIMONHEHUS TPOPECCHOHATHHOMN JIEATETFHOCTH HEOOX0IMMa MOTHUBAITHS.

Jla (mpaBUJIbHBIN OTBET)

Her

2. Her HE0OXOAMMOCTH MOCTOSHHO MOBBITIATH CBOIO KBATH(PUKAITHUIO.

Ha

Her (npaBuibHbIN OTBET)

3. Kypcel, MacTep-KiIacchl, CTAXKUPOBKH, TPEHHHTH, JJONOTHUTEIEHOE 00pa30BaHUE SIB-
As1t0TCs 9PGEKTUBHBIME CTIOCO0aMH MPOPECCHOHAIBHOTO POCTa U Pa3BUTHSL.

Ja (mpaBuIBHBIN OTBET)

Her

4. MoxHo 1 mpodeccCuOHANbHBIE HEYAauu pacCMaTpUBATh KaK MOJIE3HBIN OIbIT.

MoxHo (TTpaBUJIbHBIN OTBET)

Henbss

5. Jloruka mpencTaBieHHs CTPYKTYPbl KOMIIETEHIIMM CaMOOPTaHU3aIluU U CAMOPAa3BU -
THSI OCHOBaHA HA UJICSIX.

HenpepwiBHOTO 00y4eHUs (TPaBUIIbHBIN OTBET)

OtcyrcTBUSs 00yUeHus

OTAeNbHBIX TUIHOCTEH

3aoarnus omkpeimozo muna.

1. Kakas nenp moBbIIeHAS KBaTH(PUKAIIH?

OTBeT: MONyYUTh aKTyaJIbHBIE CBEACHUS O HOBOBBEICHUSX B MpOodeccuu, O0yIUTHCS pa-
00Te B HOBOI porpaMme Wik Ha HOBOM 000pYy10BaHUU.

2. UYem B 00pa3oBaTeNbHON AEATEIBHOCTH CTYACHTOB JTOJDKHO CTaTh CTPEMIICHUE JIHY-
HOCTH K CAaMOPA3BUTHIO, K CAMOpPEAIN3allii B MPOPECCHOHATIBHOM AEATeIbHOCTH, K caMoo0pa-
30BaHMIO B aCHEKTe NPOPECCHOHATBHON KOMIETEHTHOCTH CIIEIaIiCTa

OtBeT: MOTUBaLIUEN

3. Jloruka mpencTaBiieHUs CTPYKTYPbl KOMIIETEHIIMM CAaMOOPTraHU3aIMK U CaMOpPa3BU-
TSI OCHOBaHa Ha HJIesX.

OTBeT: HenpepbpIBHOIO 00yYEHUS

4. PeanucTuyHas OIEHKA YEJIOBEKOM CaMOro ce0si, CBOUX CIIOCOOHOCTEN, HPaBCTBEH-
HBIX KaueCTB U MOCTYIKOB.

OTBerT: afieKkBaTHasi CaMOOLIEHKa

5. Crenenp TpyAHOCTH 3aJa4, KOTOPBIC YEIOBEK CTABUT MEpes COOOH.

OTBeT: ypOBEHb MPUTIA3AHUI



OIIK 2. CniocobeH ucronb30BaTh COBPEMEHHBIE MPUOOPHI U METOAUKH, OPTAaHU30BLIBATH
MIPOBEJICHHE IKCIIEPUMEHTOB U HCIIBITAHHH, TPOBOJUTH WX 00pabOTKY M aHAIM3HPOBATh UX pe-
3yJlbTaThl

OIIK 2.2 Ucnons3yeT COBpeMEHHBIE METOIUKH, TTPOBOJAUT 00Pa0OTKY M aHATTU3UPYET pe-
3yJAbTATHI UCCIICIOBAHUI

3aoanus 3axkpeimoeco muna:

1. ObecnieueHre 1ONTOBEYHOCTH U HA/IEKHOCTH aIlllapaToB OMPEIEIIeTCsl TEXHOIornue-
CKUM PacyeTOoM.

Ha

Her (npaBuibHbIN OTBET)

2. MexaHW4YecKUid pacdeT — ATO pacueT Ha MPOYHOCTh 00OPYAOBAaHUS B LIEJIOM, €r0 y3-
JIOB U JieTaJIeil.

Jla(TipaBuIBHBIN OTBET)

Her

3. OtBepcTHsi B 000JI0UKaX anmapaToB MEXaHUYECKH OCIA0JSIOT €ro KOHCTPYKIHIO 3a
CUET NOHUICeHUs HATIPSHKEHUH B 001aCTH OTBEpCTHI

Ha

Her (mpaBuiIbHBIN OTBET)

4. 4. ]I NOBBIIIEHUH CTAOMIBHOCTH KOMITOHEHTOB OCH3WHOB C HETIPEACIbHBIMU CO-
CTaBJISIFOIIMMU YTJIE€BOJIOPO/IaMU B TOBAPHBIA OCH3WH BOBJICKAIOT :

AHTHOKHCITUTENbHBIE TPUCAIKU. (IPABUIBHBII OTBET)

Kucnoponconepxariue 106aBKH.

5. Kakoif MeTos1 KOJMYEeCTBEHHOI'0 aHATN3a CBS3aH ¢ U3MEPEeHUEM KOd(PHUIIMEHTa MPO-
IIyCKaHHUsl pacTBopa?

[Torentmomerpus

Crnekrpodoromerpust (TpaBUIBHBIN OTBET)

3adanus omkpvuimozo muna.

1. Kak cBsi3aHO 3Ha4YeHHE MOTEHIIMAJIa PACTBOPA C €ro KOHIIEHTpaluei?
OtBeT: yepe3 ypaBHeHue HepHcera

2. Kaxoe BemiecTBo UCIONB3YIOT IS TPAAYUPOBKH pedpakToMeTpa?
OTBeT: IMCTUWILTUPOBAHHAS BOJIA

3. Kakoe MUHMMaIbHOE KOJIMYECTBO PACTBOPOB HEOOXOAUMO ISl TPAAYUPOBKH MOTEHIIHUO-
Mmetpa?
OtBer: aBa

4. Kakas Teopus JIe)KUT B OCHOBE OIpEAeICHUS HANPSKEHHsI B 000JI0UKax anmnapaToB?
OtBet: 0e3MOMEHTHAas WM MeMOpaHHas TEOpHUs

5. Kakue HampspkeHUS BOSHHKAIOT B IMJIMHIPUYECKOW oOeyaiike, 3aKpBITOM C KOHIIOB
KPBIIIKAMH?
OTBeT: TaHT€HLIMATIbHOE (KOJIBLEBOE) U MEPUIUOHAILHOE

OIIK 3. CnocoGeH pa3pabaTsiBaTh HOPMBI BEIPAOOTKH, TEXHOJIOTUYECKIE HOPMATHBBI HA
pacxojl MaTepualioB, 3ar0TOBOK, TOIUIMBA U 3JIEKTPOIHEPTUU, KOHTPOIMPOBATh MapaMeTphl TeX-
HOJIOTHUECKOT0 TIpoIiecca, BEIOUPAaTh 000PYJ0BaHUE M TEXHOJIOTHYECKYIO OCHACTKY



OIIK 3.2. Beibupaetr o00pyaoBaHHE TEXHOJOTHYECKOr0 MpOoIlecca Ha OCHOBE MPOHM3BO-
JTUTEIBHOCTH, TEXHOJIOTMYECKUX HOPMATHBOB Ha PAacXOJ MaT€pUAIOB, TOIUIUBA U AJIEKTPOIHEP-
THH

3adanus 3aKkpbimo2o muna.

1. Tlo Tuny npuMeHseMbIX KOHTAaKTHBIX YCTPOMCTB Ha HedTenepepadaThIBAIOIINX Mpe-
MPHUATUSAX YCTAaHABIINBAIOT:

Tapenpuareie WK HACAAOYHBIE PEKTU(UKATMOHHBIC KOJOHHBI (TIPAaBHIIbHBINA OTBET).

Cermnapatopbl BEICOKOTO ¥ HU3KOT'O IaBIICHUSI.

2. Tlpu HOpMaITEHOM KCIUTyaTallid HAaCaJOYHBIX KOJIOHH MacCOOOMEH TPOUCXO/IUT:

B GapboTakHOM pexume.

B ruieHoYHOM pekrMe Ha CMOUYEHHOM JKUAKON (ha30il MOBEpXHOCTH HACAOK (TPaBUIIbHBIHI
OTBET).

3. TpyOompoBoaHas cCHCTeMa- 3TO TPYOOIPOBOILI COBMECTHO C OITOPAMU, 00OPY/IOBAHH-
€M, YCTpOICTBaMHu ISl UX OOCITYKHBaHUS, IECTHUIIAMH, TUIOIIAIKaMU

Jla (mpaBUIIBHBIN OTBET)

Her

4. Kopnyc annapara u3zonupyer o0padaThiBaeMylo Cpeny, MOABEpraeTcs XUMHUECKOMY,
MEXaHUYECKOMY H TETIOBOMY BO3JICHCTBUIO

Jla (mpaBUIILHBIN OTBET)

Her

5. T'abaputHoe o0opyaoBaHuE — 3TO 000PYIOBAaHUE, pa3MepPhl KOTOPOT'O HE BHIXOMAT 32
Ipeesnbl HOJBHKHOTO COCTaBa aBTOMOOMIIBHOTO TPAHCIIOPTa

Ha

Her (mpaBuibHBIN OTBET)

3aoarnus omkpeimozo muna.

1. O6e3BoxkuBanue Hedtu Ha HII3 mpousBoauTes 10 coep:kaHus BOAbL:

Ortser: He 6omee 0,1 % macc.

2. Kakue Tunsl TepMHYECKUX IPOLIECCOB MPUMEHSIOTCS B COBPEMEHHOM HedTenepe-
paboTKe: TEPMHUYECKUI KPEKUHT BBICOKOKHUIISIIETO OCTaTOYHOI'O CHIPBS, KOKCOBAHUE TSHKEIBIX
OCTaTKOB, MHUPOJIU3 ra3000pa3zHOro, JErkKoro U CpeaHEeTUCTUIUIATHOIO ChIpbs, MPOLECC Moyye-
HUS HE(TAHBIX IMEKOB, MpPOLECC MOIY4YeHUs HEPTSIHbIX OUTYMOB, KATAINTUYECKUN KPEKUHT,
ruapokpekusr, AT, ABT.

OtBer: TepMHUECKHII KPEKHMHI BBICOKOKHUIIAIIETO OCTATOYHOTO CHIPbsi, KOKCOBAHUE Ts-
XKEJIbIX OCTAaTKOB, IHPOJIM3 ra3000pa3HOro, JIErKoro M CpeAHEIUCTUIUIATHOIO ChIPbs, MPOLECC
MOJTy4yeHUs1 HEPTAHBIX MEKOB, POLIECC MOTyUYEHUS HEPTIHBIX OUTYMOB.

3. Kak HazpiBaroTCs TpyOONpPOBOBI, COCTOSIIME U3 CUCTEMBI TPYO, BKIFOYAIOLIMX
OCHOBHYIO MarucTpajibHYI0 TpyOy U OTBETBIIEHUS, IPUCOEINHEHHbIE K HEl

OtBet: CnioXXHBIMU

4. Kakue komOHHBI MPUMEHSIOTCS [Tl POBEICHUS TIpoliecca peKTU(UKaIIu?
OtBerT: TapenbyaTble U HaCa10YHbIE
o. [Tepeuncnute OCHOBHBIC 3JIEMEHTHI TPYOOIIPOBO/IA.

OtBer: TpyOBl, GUTUHTH

1 COCAUHCHMUA,

apmMarypa

Onepatop 340 000 "Komnanus "TeH3op"

[IOKYMEHT MOATMUCAH 3MIEKTPOHHOW MOANUCHIO

oML

noanncAHoO ®rboy BO "PIrPTY", PIPTY, Bopobbesa EneHa BnagvmuposHa, Jvpektop MNpocTas noanmcb




