®OHJA OHEHOYHbBIX CPEJICTB 11O AUCITUIIJIMHE
ITPUEM 2017 r.
OOPMA OBYUEHUMS ounas

Xumuyeckasi TeXHoJI0rusi HeTH U rasza

Hanpasnenue noaroroBku/
CHEeLHAIbHOCTD
O0pa3oBaTtenpHas mporpamMma
(HampaBIEHHOCTH (MPOQUIE))
Crenuanuzanus

YpoBenb 00pa3zoBaHus

Kypc
TpynoeMKocTb B KpeuTax
(3a4eTHBIX eAUHMIIAX)

3aBenyrommii kadenpoi -
pykoBoautens OXU Ha npaBax
Kadeapbl

PykoBoauTens cnenuagn3anun
[IpenonaBarens

18.03.01 Xumuueckasi TeXHOJIOTHUS

XumMuyeckasi TeXHOJIOTHUS

XuMHYecKasi TEXHOJI0THs NOATrOTOBKH M nepepaﬁoTKn He(l)TH H rasa

BhICIIEE 0Opa3oBaHue - OakalaBpHar

4 \ cemectp | 8

)
’// E.U. KopoTtkoa

y ) (;: yri
[ A7¢z27 /'~ EM. IOpresn

/{ié’éﬁﬁjﬁf// C E.H. MBamkuna

2020 r.




1. Pousb mucuumiannbl «Opranu3anysi ¥ HOPMHPOBAHHE TPY/Ia» B (POPMHPOBAHNHU KOMIIETEHIHI BbIMYCKHUKA:

PesynbTarst CoCTaBISIONIAE PE3YIETATOB OCBOCHUS ([IECKPUNITOPHI KOMITCTEHITHH )
Ko kommerennmm OCBOEHUS
HaumenoBaHue koMneTeHIMN OOI1 HaumenoBanue
Kon
P2 Briageer aktyansHO# MH(GOpMannel 0 KOMIIOHSHTHOM COCTaBe He(TH U
IK(Y)-1.B4 HE(TENPOLYKTOB; HABBIKAMH BEIITOJTHEHNS! OCHOBHBIX CTAHAAPTHBIX UCIIBITAHUH 110
OIpEIeICHUIO (PU3NKO-XUMHUYECKHX CBOUCTB HE()TU 1 HETENPOLYKTOB
CnocoOHOCT ¥ TOTOBHOCTh
. YMeeT UCIonb30BaTh NPUHIMIIB! KIacCH(pUKanuu He(hTEra30BbIX CHCTEM; IPUMEHSTh
OCYIIECTBIIATH TEXHOJIOTUUECKUIT 9
3HAaHMSA O COCTAaBE U CBOMCTBAX HE()TU U ra3a B COOTBETCTBYIOIIMX PAacUETaX;
IIPOLIECC B COOTBETCTBUU C
IK(Y)-1.Y4 MIPOBOJUTH CTAaHAAPTHEIE 3KCIIEPUMEHTHI, 00pabaThIBaTh, HHTEPIPETHPOBATH
pErIaMeHTOM M HCIOJIB30BaTh N
[K(Y)-1 Ppe3yJIbTaThl U JeIaTh BBIBO/IbI; HCIIOIB30BaTh (PU3MKO-MATEMaTHICCKHIA armapaT st
TEXHUYECKHE CPECTBA AT
pelIeHHs] pacYeTHO-aHATUTHYECKHX 3a/1a4;
HU3MEpEHNs OCHOBHBIX IIAPAMETPOB
TEXHOJIOTHYECKOT0 MpoIiecca, CBOUCTB "
3HaeT KOMIIOHEHTHBIN cocTaB HE()TH U APYTUX YTIIEBOAOPOAHBIX CUCTEM MPHPOAHOTO
CBIPBSI U MIPOYKIHN .
M TEXHOTE€HHOTO ITPOUCXOXKICHUS; (PH3UKO-XUMUIECKHE CBOHCTBA OCHOBHBIX KJIACCOB
TIK(Y)-1.34 YIJIEBOIOPOJOB M TE€TEPOATOMHBIX COCAMHCHHUI HE()TH; THIIOTE3BI TIPOUCXOKACHUS
HeTH; METOBI Pa3AeIeHHs] MHOTOKOMIIOHEHTHBIX HE(TSIHBIX CHCTEM; METO/IbI
HCCIleIoBaHus He()TH U He(YTETIPOLYKTOB;
CrnocoOHOCTh ITaHUPOBATH U P5 Biiageer HaBbIKaMHM BBINOJIHEHHSI 00paOOTKU Pe3yJIbTaTOB IKCIIEPUMEHTAIBHBIX
TPOBOAUTH XUMUYECKUE ATIK(Y)-1.B7 HCCIIEeI0OBaHUN U OLIEHUBAHMS MTOTPEIIHOCTH pa3IMYHbIMU METOAAMHU CTATUCTHUECKON
SKCHEPUMEHTHI, IPOBOAUTH 00paboTKu
00paboTKy pe3ysIbTaToB
JIIK(Y)-1 SKCTIEPUMEHTA, OLIEHUBATh YMeeT 00pabaTsIBaTh pe3yIbTaThl X OLEHUBATH MOTPEITHOCTH PA3INIHBIMUA METOAAMHU
IIOTPELTHOCTH, IPUMEHSATH METOIBI JTIK(Y)-1.V7 CTaTUCTUYECKOW 00pabOTKH, MJIAHUPOBATH M IPOBOAUTH HU3UKO-XUMHUUECKHIE
MaTeMaTHYECKOr0 MOJIETUPOBAHUS U HCCIICIOBAHHUS CBOUCTB CHIPbS X IIPOTYKIIH;
aHann3a Py UCCIIEI0BAaHUN XHUMHUKO-
TeXHOMOTHYECKHX POLIECCOB JIIK(Y)-1.37 3HaeT TeOpPEeTHYECKHe OCHOBBI PEaKLUii, IPOTEKAIONIMX B IpoLeccax HedTenepaboTKy;




2.

Iloxa3zaTenu u METOAbI OLICHUBAHUSA

Ilnanupyemble pe3y/IbTaThI 00y4eHHs 10 JUCHHUILINHE

Ko xoHTpompyemoii

HaumeHoBanune paseaa TMCHUIIIHHBI

MeToabl OLlEHUBAHUS

Kox HaumeHoBaHnue KOMIeTeHI MM (MM ee (oLeHOYHbIE MePONPUATHS)

4acTH)

PI1 Pa3pabatsiBaTh MTOTOYHYIO cXemy [K(Y)-1 Pazmen 1. e TecTupoBanue
HedTenepepabaThIBAIOIIETO 3aBO/IA M BBITIONHATD Cospemennoe cocrosiare TOK Poccun u mupa e HMunuBuayanbHOE AOMAIHEE 3aJaHHE
pacdeTsl MaTepualbHOTO OajaHca YCTAaHOBOK Paznen 3. e Pedepar (kpaTkoe cooOIIeHHUE 1O
nepepaboTKy HeTH | raza [TepBuuHas nepepaboTka HeQTH Teme pedepara)

Paznen 5. e DK3aMeH
Tepmudeckue npouecchl HedrenepepadoTKH

Paznen 6.

TepMokaTtanuTudeckue IIPOLIECCHI
HedrenepepaboTKH

Paznen 7.

[Tpouecchl riry0okoi epepadoTKH HePTH

P2 IIpoBoauTe aHanu3 CbIPbS U HPOAYKTOB ATIK(Y)-1 Paznen 2. e TectupoBaHue

IPOLECCOB NMepepaboTKK He(TH U Taza Texunosornss nepepabOTKU  YIIEBOIOPOIAHBIX e HMunuBuayanbHOE AOMAIHEE 3aJaHHE

ra3os e Komnoksuym
Paznen 4. e DK3aMeH
ITpoueccbl o4nMCTKM W 00JIArOpa’KUBaHUS
HE(TAHBIX AUCTHIUIATOB
Pasznexn 8.
[ToxydeHne TOBapHBIX TOIUIMB M Macel

3. IlIkana oueHuBaHUA

[Topsimox opraHu3alMy OLIEHWBAHUS PE3yJIbTaTOB OOyUEHHS B YHUBEPCHUTETE PErJaMEHTHPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucrteMa OllCHUBaHUS pe3yIbTaTOB 00y4eHHs B ToOMCKOM monuTeXHHYeCKOM yHuBepcuTere (Cucrtema oneHHBaHUs)» (B JEHCTBYIOIICH PElAKIHN).
Hcnonb3yercss OGaimbHO-pEeUTUHIOBAsl CHCTEMa OLCHUBAHHUS pe3yJbTaToB oOyueHus. MToropasi oueHka (TpaJWLMOHHAs M JIMTEPHAs) MO BUIAM
yuebHoil nesrenbHOCTH (M3yuyenue aucuumud, YMWPC, HHPC, kypcoBoe mNpOeKTHpOBaHME, MPAKTHKH) OIpPENeNsIeTcss CyMMOH OaijioB MO
pe3yabTaTaM TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHOM aTTECTAIluy (MTOrOBasi pEHTHHTOBAsI OlleHKa - MakcumyMm 100 GasioB).

Pacnpe/:[eneHI/Ie OCHOBHBIX W AOOIOJIHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCPONPUATHUA TCKYIICTO KOHTPOJIA H HpOMe}I(YTO‘IHOﬁ aTrecranuu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF -IIJIAaHOM AU CHUIIIUHEI.




PGKOMCHI[yeMaSI mKajga a1 OTACJIbHBIX OLICHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOT'O M TCKYHICTO KOHTPOJIA

% BbINOJHEHUS CooTBeTcTBHE
” OnpeneneHue OEeHKH
3aJaHUusA TPAANIIHOHHOM OLICHKE

90%=+100% «OTINYHO» OTiInYHOE IOHUMAaHUE npeamMeTa, BCCCTOPOHHUEC 3HAHNA, OTJIMYHBIC YMCHHS U BJIAACHUC ONIBITOM HpaKTI/I‘{CCKOfI JACATCIBbHOCTH,
HCO6XOIII/IMI)I€ PE3YJIbTATBL 06y‘l€HI/IH C(bOpMHpOBaHLI, HUX Ka4€CTBO OLICHECHO KOJINYECTBOM 6aJ'IJ'IOB, 6J'II/I3KI/IM K MaKCUMaJIbLHOMY

70% - 89% ((XOpOHIO)) I[OCTaTO‘IHO IMOJIHOC MOHMMAHUC MPEAMETA, XOPOIINE 3HAHUA, YMCHUSA U OIIBIT HpaKTPI‘IeCKOﬁ JACATCIBbHOCTH, H€06XOIII/IMI)I€ pe3yJIbTaThl
06yquI/m C(I)OpMPIpOBaHI)I, Ka4uyeCTBO HHU OAHOI'0 U3 HUX HE OUCHCHO MUHUMAJIbHBIM KOJINYECTBOM 6aJ'IJ'[0B

55% - 69% «Y IOBILY» [Ipuemiemoe MOHNMaHKE IPEAMETA, YAOBICTBOPUTEIHHBIC 3HAHUS, YMEHHUS M OMBIT IPAKTHYECKON IEATEIFHOCTH, HEOOXOIUMBIE Pe3yIbTaThI

O6y‘IeHI/Iﬂ C(bOpMI/IpOBaHBI, Ka49€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIBHBIM KOJIMYCCTBOM OaioB

0% - 54%

«Heynosi.»

PeSyHBTaTBI o6yquI/m HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$IM

IlIxana 11l OEHOYHBIX MEPOIIPUITUHI DK3aMEHa

% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
3aJlaHuii DK3aMeHa 0asL TPaAHIUOHHOI OLleHKe Ompexesienye oneHKu

90%+100% 18 + 20 «OTnaHO OTiIM4HOE TTOHNMaHKE TPeMeTa, BCECTOPOHHHE 3HAHUS, OTIIMYHBIC YMEHHS U BIIAJCHUE OIBITOM IIPAKTHUECKOH AeITENBHOCTH,
HEeoOX0IMMBbIe Pe3yIbTaThl 00ydeHHs: cQOPMHUPOBAHBL, HX KAYECTBO OLICHEHO KOJHMYECTBOM 0aJuIOB, OJIM3KHM K MAKCUMAJIBHOMY

70% - 89% 14 +17 «Xopormo» JlocTaTo4HO MOTHOE TIOHMMAaHHUE TIPEIMETa, XOPOIITUe 3HAHUS, YMEHUS U OTBIT MPAKTHICCKON IEATEIFHOCTH, HEOOXOIUMBIE
pe3ynbTaThl 00y4deHus copMUpPOBaHbL, KAYECTBO HU OJHOTO U3 HUX HE OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0aljIoB

55% - 69% 11+13 «Y moBi» [Mpremnemoe NOHUMaHKE MPEIMETA, YAOBIECTBOPUTEIbHbIC 3HAHUS, YMEHHUS H OIIBIT IPAKTHUECKOH NeITeIbHOCTH, HEOOXOAUMbIE
[pe3ysbTaThl 00y4eHus ChOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLEHEHO MUHUMAaIGHBIM KOJIMYECTBOM 0aJllIoB

0% - 54% 0+10 «Heynosi.» PesynbraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUSIM

4. TlepeyeHb THNOBBIX 3aJaHUH

OueHoYHbIE MEpPONpPUATHS

Hpnmepbl THIIOBBIX KOHTPOJbHBIX 3aiaHMi

1. TectupoBanue

1. Kakue kataau3aTopsl HCIOJIB3YIOT B IIPOLIECCE KATAIUTUYECKOTO KpEKUHra?
A) HukerneBble Ha OKCH/IEC ATFOMUHUS U OKCHJIC KPEMHHUS
b) Anromo-k00abT-MOTUOIEHOBBIC U ATFOMO-HUKETh-MOIHOICHOBBIE
B) [InaTuHOBBIC HA OKCHJIEC ATFOMUHUS U OKCUIIE KPEMHUS
I') AnromocHuIMKaTHBIE HEOIUTCOAEPIKALLIHE
2. Kakum BemectBoM npousBoautcs ourcTka BCI™ oT cepHUCTBIX COETMHEHHI Ha YCTaHOBKE
KaTaJIMTHYECKOro pudopmMunra?
A) TBepaplii copOeHT
b) dustanonamMun
B) Monostanonamux
I') TpusTaHonaMuH




OneHouHbIe MEPONIPUSTHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX 3al]aﬂﬂﬁ

3. Uem okucsieTcs TyIpoH B IpoIlecce MOoIydeHuss OUTYMOB?
A) KHCIIOPOJT BO3TyXa
b) Bona
B) KMnQ,4
') mepekuchr Bogopoaa

HNunuBuayanpHOE TOManIHee
3a/laHue

Ha ocHOBaHUM pe3ybTaToOB JIAOOPATOPHBIX MCCICAOBAHUN HE()TH BRIOPATh ONTHMAJILHBIA BApUAHT €€
nepepaboTKu (TOTIMBHBINA, MACIISHBIHN, TOMITMBHO-HEPTEXUMUUECKHH, TOTITMBHO-MACTISHBIN) 1
a3paboTaTh MOTOYHYIO TEXHOJIOTHYECKYIO CXeMY NepepadOTKu HEPTH.

Bapuanr 1 Bapuanr 2 Bapuanr 3 Bapuanr 4
Hedtp Ycunckoro Hedts mecTtopoknennst | Hedts mecTopoxaenust | Hedtb MecTopoxaeHus
MECTOPOKIEHUS ['pymeBoe CronboBoe Bepxue-Canarckoe
Momntgocts HII3 6 MitH. | Mommaocts HIT3 3 MutH. Montaocts HII3 18 Monmaocts HII3 10
T/TOJT T/TOT MJIH. T/TOJ MJIH. T/TOJ

Brimonaenue
VHJIUBUYaJIbHOTO JJOMAILHETO
3aJaHus

ITo popme N/I3 nomKHO NPeACTaBIATh COOOM MUCBMEHHYIO CAMOCTOSITEIbHYIO YUEOHO-
HCCJIEIOBATENbCKYI0 pabOTy IpyNIbl CTYJEHTOB, AJIs CUCTEMATHU3allMH, 3aKPEIICHHUS TEOPETUUECKUX
3HAHUM U NPAKTUYECKUX HABBIKOB MIPU PELICHUN KOHKPETHBIX 33Jiay, a TAK)Ke YMEHUHU aHATUTHYECKU
OILICHUBATh, 3aIIMIATh U 00OCHOBHIBATH MOIYYSHHBIE PE3YJIIbTATHL

[TprMep MCXOAHBIX TaHHBIX K BBIMOJIHEHUIO HHIUBUIYaIbHOTO JOMAIIIHETO 3a/1aHUsl BKJIIOYAIOT B Ce0s
CJIEAYIONIYI0 HH(POPMALIUIO:

®u3MKO-XUMHUYECKHE CBOWCTBA HE(TH, ONpEAETCHHbIE MNpPU BBINOJHEHHHM J1a0OpaTOpHBIX paboT Mo
JTVCIIATUTHHE.

Momnocts HIT3.

OOy4JaromumMcst HE0OXOAMMO OXapaKTepU30BaTh CBHIPHEBYIO 0a3y, COCTaBUTHh MmH(p HEPTH COTIIACHO
['OCT, BbINOAHUTH NOAOOP TEXHOJIOIMYECKHX YCTAaHOBOK IepepaboTKu He(TH M KaTalnu3aTopoB,
pazpaboTaTh nmotounyio cxemy HII3, cocTaBuTh nepedeHp NoaydaeMoi MPOAYKIUU M OLICHUTh TIPUMEPHBIN
MaTepHalbHbI OaJlaHC yCTaHOBOK (BBIXOABI OCHOBHBIX HpPOAYKTOB). [loArOTOBUTH mpe3eHTaLUIO
KOMaH/IHOTO MpoeKTa ((ailyl mpe3eHTalu B SJICKTPOHHOM Bujie) U 3amuTuth UJI3 (ycTHOE BBICTYIIICHUE
BO3MOYKHO B hopMe BeOHHApa).

Hcxoanble 1aHHBbIE:

IIpunucannas
HaunmMmeHoBaHue nmokasatens MeTton ucnbITaHuit Exn. Pesyabrar XapaKTepHCTHia
M3MEpEHUS HCTIBITAaHUN HOrpeITHOCTH
METOUKHI




OneHouHbIe MEPONIPUSTHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX 3al]aﬂﬂﬁ

MaccoBas 101 BOIbI T'OCT 2477-65 mac.% 15 +0,1
[TnotHOCTE TpH TeMmepaType 15 °C I'OCT 3900-97 Kr/m® 885,3 +11
[TnotHOCTH TipH TeMmepaType 20 °C I'OCT 3900-97 Kr/m°> 857,0 +11
Bsskocts kunemaTnaeckas npu 20 °C T'OCT 33-2000 MM2/c 39,202 +0,120
BsskocTh kuHeMaTHueckas pu 50 °C T"OCT 33-2000 MMZ/c 4,296 + 0,022
MaccoBast 10J1s1 MEX. TPUMECEH T'OCT 6370-83 Mac.% 0,013 +0,007
MaccoBas 105 cepsl T'OCT 51947-02 Mac.% 0,065 + 0,006
KOHI_[SHTpaLII/ISI XIJIOPUCTHIX COJICH B T'OCT 21534-76 . /HMg 562 +35
CrIpoii HeTH (IO OTHETICHHS BOJIBI)
MaccoBas oins napaguna T'OCT 11851-85 mac.% 36,72 +17,99
Temmeparypa miaBneHus napaduHa T'OCT 4255-75 °C 34 +0,2
klla 69,5 +3,5
JaBieHue HaCBILEHHBIX apOB T'OCT 1756-2000 MM.PT.CT. 501 26
Temneparypa 3acThIBaHUs I'OCT 20287-91, meton b °C 12,3 +56
Maccosas 10115 achanbrenos Meroanka BHAN HIT Mac.% 0,03 +0,01
Maccosas nosst emon Meronuka BHAH HIT Mac.% 1,38 +0,13
DpakLMOHHBIN COCTaB:
TEMIIepaTypa Havana KUICHHs T'OCT 2177-99, °c 43 +5
BoIX0J (ppakumit: mpu 100 °C meron b 006.% 16,0 +1,4
npu 200 °C 00.% 28,0 +14
npu 300 °C 00.% 475 +14

BamnTa HHIWBUAYAJIBbHOI'O
JOMAIIHETO 3aAaHus

ITpumepHbie Bonpock! npu 3amure MJ13

1. Ha ocHOBaHMM KaKuX JJAHHBIX BBIOpaH BapHaHT mepepadoTKu HedTH?

2. Kakoif THI yCTaHOBKH BBIOpAH JUIsl peau3aliy Ipolecca KaTaTuTHYecKoro puopMuHra 6€H3MHOB U
noyemy?

3. KakoB npuMepHbIi BBIXO/ H30MepHU3aTa ¢ YCTAHOBKH KaTAIMTHUECKOW n3oMepu3auun?

Pedepar

Tewms! pedepatos:
1. AHanu3 COBpEMEHHOT0 COCTOSIHUS MUPOBOM HedTenepepadaThIBaroOIIel MPOMBIIITICHHOCTH
2. PazButue HedTemepepabaThIBalOmIel MPOMBINIJICHHOCTH MHpa TOJ BIHSHHEM TpeOoBaHU
OXpAaHE OKPY>KaIOILIEH Cpeibl




OneHouHbIe MEPONIPUSTHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX SaHaHHﬁ

e

8.
9.

10.
11.
12.
13.
14.

15.
16.

17.
18.

CoBpeMEHHbIE KaTaJIN3aTOPhl KATAJIUTUYECKOTO KPEKUHIa

0O0630p COBpEMEHHBIX TEXHOJIOTHI KaTaTUTUYECKOTO KPEKUHTa. THUITBI pEaKTOPHBIX YCTPOMCTB
O030p COBPEMEHHBIX TEXHOJOTHH T'MAPOKPEKWHIa BaKYyMHBIX ra3oijieil. TUMBI KaTaliu3atopoB U
pEaKTopoB.

0O030p COBPEMEHHBIX TEXHOJIOTHI aJIKMIIMPOBAHUS C MTOJyYEHUEM BBICOKOOKTAHOBBIX KOMIIOHEHTOB
TOIUIUB. TBEPIOKUCIOTHOE ATKUIMPOBAHHE

PazButne HedtenepepabarbiBaomeil mpoMbiiuieHHOCTH CeBepHONM AMEPHUKH TOJ BIMSIHUEM
HKOJIOTMYECKUX TPEeOOBaHUMN

Heachanbruzarus HeQTIHBIX OCTaTKOB

Henapadunuzamnus paduHATOB CEICKTUBHON OYMCTKU Maces

CeneKkTHBHAs OYMCTKA MACIISTHBIX (DpaKifuit

EBponeiickas nunus pa3BuTus HedTernepepadaThIBaIONICH MPOMBIIIIIECHHOCTH

Pa3Butne HedtenepepaboTku B A3MATCKO-THXOOKEAHCKOM PETHMOHE C YYeTOM TpeOOBaHHWM IO
OXpaHe cpeJibl

PasButne HedremepepabOTKH M OXpaHa OKpyXKarollel cpenbl B cTpaHax bmmwknero m Cpemnero
Bocroka

PasButne HedTenepepabOTKu ¢ ydeToM TpeOOBaHUII MO OXpaHe MNPUPOABl HAa aPPUKAHCKOM
KOHTHUHEHTE

HedrenepepaboTka u oxpaHa oKpykKaromiei cpeibl (F0’)KHOAMEPUKAHCKHI BapUAHT)

Bnusinue TpeGoBaHUI K OXpaHE OKpYXarolled cpeisl Ha pa3BUTHE HedTenepepadbaThIBaOLICH
IIPOMBIIIJIEHHOCTH MHUpa

[Tpobnema mpon3BOACTBA aTbTEPHATUBHBIX MOTOPHBIX TOIUIMB U3 MIPUPOHOTO rasa.
HedrenepepaboTka u okpysxkaromas cpena (poccuiickas 1elCTBUTEIHHOCTS )

Komnoxsnym

TeMBbI KOJITIOKBUYMOB!

1.
2.

o oA~ w

Omnpenenenue rpynnoBOro U CTPYKTYPHO-TPYIIOBOTO cocTaBa HE(PTAHBIX GpaKiuit

Onpenenenne HWHIWBUAYATbHOTO KOMIIOHEHTHOTO COCTaBa O€H3MHA METOJOM  Ta30BOM
xpomarorpaduu

Omnpenenenue TeMnepaTypbl IOMYTHEHUS U Havajda KpUCTALTU3AlUN

Onpenenenue TeMIepaTypbl BCIBIIIKU

Omnpenenenne GpakIMOHHOTO CocTaBa He(hTH

Onpenenenue conep>kanus BOAblI B HEDTH




OneHouHbIe MEPONIPUSTHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX SaHaHHﬁ

9.

OmnpeneneHue IOTHOCTU M BA3KOCTU HE(PTU pa3TUUHBIMU METOIaMHU

Omnpenenenue copep>kaHusi cepbl B HEPTU M HEPTETIPOIYKTAX METOAOM PEHTTCHO(ITyOPECIIEHTHOM
CHEKTPOCKOITUHI

Omnpenenenue copepkanus mapapuHoOB B HePTH 1 HEPTETIPOTYKTAX

10.

DK3aMeH

Tembl JJIA ITOATOTOBKH K 3K3aMCHY .

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

OcCHOBHBIE TEXHOJIOTMYECKHE CTaJUM TOATOTOBKH YTJIEBOJOPOJHBIX Ta30B K MepepadoTKe:
oOecnbuIMBaHue, aO0COPOIIMOHHAsS OCYIIKA C MPUMEHEHUEM JU- M TPUATWICHTIUKoNeH. OCHOBHbIE
anmapaThl, IPUHLIUI UX JEHCTBUS, TEXHOJOTHYECKHE PEKUMBI.

OCHOBHBIE TEXHOJIOTHMYECKUE CTaguu TIIOATIOTOBKH YTJICBOAOPOAHBIX Ta30B K nepepaGOTKe:
a7IcopOLIMOHHAs OCYIIKA, YAAaJIeHUE CEPHUCTBIX COCAMHEHUN C NMPUMEHEHHEM MOHOATaHOJaMHHA.
OcHOBHEBIE afraparsl, IPUHIUWIT UX HCﬁCTBHH, TCXHOJIOTHYCCKUC PCIKUMBIL.

TexHonorust aOCOPOIIMOHHOTO M3BJICUEHHUS KUAKUX YIJIEBOJAOPOIOB M3 YIJIEBOJOPOJIHBIX T'a30B
(MacnstHast abcopOums). OCHOBHBIE anmapaThl, IPUHLIUI UX JASHCTBHS, TEXHOJIOTHUECKUE PEKUMBI.
TexHonorust HU3KOTEMIEpPATypHOM cenapanud. TEeXHOJIOTMYECKHME pEeXUMBl B amnmaparax,
XapaKTEpPUCTUKA IIPONYKTOB. [IpeumyiiecTBa 1 HEIOCTATKU TEXHOJIOIMH.

TexHonorus HU3KOTEMIIEPATYPHON KOHJEHCAIH, XapaKTepUCTUKa MpOoAyKToB. [IpenmyiiectBa u
HEAOCTAaTKHU TCXHOJIOTHH.

[Tpunuun nedicTBUs ra3odpakIUOHUPYIOIIEH YCTAaHOBKHM, HAa3HAUY€HHWE OCHOBHBIX amllapaTos,
TEXHOJIOTMYECKUE PEKUMBI, XaPAKTEPUCTHUKA I10JIy4aeMOU NMPOAYKIUH.

[Tpuniun aecTBus abCOPOIMOHHON Ta30(PaKIIMOHUPYIOICH YCTaHOBKH, HA3HAUYCHHE OCHOBHBIX
aIrapaToB, TEXHOJIOIHYECKUE PEXKUMBIL, XapaKTEPUCTUKA ITOJIy4aeMOM IPOAYKIUH.

[TapoBas KOHBepcusi MeTaHa: Ha3HAUYEHHE IMIPOLIECCa, XapaKTEPUCTUKA MCXOJIHBIX BELIECTB,
KaTaJIn3aTopoB n MMpoayKIuu, TCXHOJIOTUYCCKUEC  PCKUMBLI, OIIMCAaHUC HpHHHHHI/IaHLHOﬁ
TEXHOJOTMYECKON CXEMbI YCTaHOBKH.

Cunres (Dnmepa-Tponma: Ha3HA4YCHUC MpOoHeccCa, OCHOBHBIC TCXHOJIOTHHU IMOJIYUYCHHUSA CUHTC3-Tra3a,
MexaHu3M cuHTe3a Ha Fe u Co karanuzaTopax, TEXHOJOTHUECKHE PEXUMbI, BUIbl XUMUYECKUX
PCaKTOPOB, HUX NPCUMYHICCTBA U HCAOCTATKH, OIIMCAHUC HpHHLIHHI/IaHBHOﬁ TEeXHOJIOTHUECKOU
CXEMBbI YCTaHOBKH.

CuHTE3 MeTaHOJIa: Ha3HauYeHHUE mnmponecca, OCHOBHBIC TCXHOJIOIMH TIOJYUCHUA CHUHTC3-Tra3a,
MEXaHM3M CHHTE3a, KaTalu3aTopbl, TEXHOJOTUUYECKHE PEXHUMBI, BUAbl XUMHUECKUX PEaKTOPOB, UX
npeuMyneCTBa U HEJOCTATKH, OTIMCAHUC HpI/IHLII/IHHaHBHOﬁ TEXHOJIOTHYECKON CXEMBI YCTaHOBKH.
VYcranoBku nepsuuHor mnepepabotku HedTu: AT, BT, ABT, HaznaueHnue, mpuHIUN ACHCTBUS,
XapaKTEPUCTHKA MPOJIYKTOB, PEXKUMOB, aNIMapaToB.




OneHouHbIe MEPONIPUSTHS

le/lMepbl THIIOBLIX KOHTPOJbHBIX SaHaHHﬁ

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Knaccudukarus runporeHn3aunoHHsIx npoueccoB. Haznauenune. Karanuzaropsl. XapakTepucTuka
HCXOHOIO ChIPbS U MOJIYyYaeMOU MPOIYKIUH.

I'mnponeapomatuzanus auctuiuiaToB. Haznauenune. Kartammzaropsl. XapakTepucTHKa MCXOIHOTO
CBIPbS U MOJTYYaeMOU MPOLYKIIHH.

I'mnponemeramuzanus HeQTsiHOTO CchIpbs. [Iponiece runpoodeccepuBanus «XaiiBam». Haznauenue.
KaranuzaToppl. XapakTepucTHKa HUCXOAHOIO ChIpbS M Mody4daeMod npoaykuuu. OnucaHue
IIPUHLANINAAIBHON TEXHOJIOTHUECKON CXEMBI.

['mppoouncTka AU3€NbHOrO TOIIMBA. XHUMHU3M Tmpouecca. Kartanuzaropsl. TexHoiormueckue
ycnoBus. BausiHue cocTaBa ChIpbs Ha ITOKa3aTeNy MpoLecca.

Onucanue NPUHLUUIUAIBHON TEXHOJIOIMUECKOH CXEeMbl Ipolecca TUIPOOUYUCTKU TU3EIbHOTO
TorMBa. MarepuaabHbIil OanaHC yCTaHOBKU.

Knaccuukamuss mpomeccoB THAPOKPEKWHTa HEPTSIHOTO ChIphs. HasHaueHHWe TpOIEeCcCoB.
XapaKTepHUCTUKA ChIPbs U IPOILYKTOB.

['mapoxpekuHr Tshkenoro HedTssHOro ChIpbsi. OCOOEHHOCTH MEXaHWU3Ma W MOA0O0p KaTalu3aTOpOB
mporecca.

I'unpokpekuHr BakyyMHbIM guctuwuisitoB npu 15 Mlla. Onucanune NpUHIMIHAIBHOM
TEXHOJIOTUYECKOH cxeMbl npouecca. MarepuasbHblil 0alaHC yCTaHOBKHU.

Hasnauenue mporecca BHCOpEKMHTa HE(PTSIHOTO CBHIPhsS (XapaKTEPHCTUKUA HMCXOIHBIX BEIECTB,
IOPOAYKTOB M TOJYHNPOAYKTOB). BiuMsHME OCHOBHBIX TEXHOJOTHMYECKUX IapaMeTpoB Ha
3¢ (HeKTHBHOCTH TIpoIIecca.

TexHonoruueckoe odopmileHHEe Tpolecca BUCOpPEKHMHra HEPTSHOTO ChIpbs  (OMHMCaHUE
NPUHLMINAAIBHOW  TEXHOJOTMYECKOW  CXEMBbI, TEXHOJIOTMYECKHME IapaMeTphl  Ipolecca,
MaTepUaIbHBINA OallaHC Tpoliecca).

TepMmuueckuil KpeKuHr HeTsSHOro celphsi. Hasznauenuwe mnpouecca. XapaKTepUCTHKA ChIPbs U
IPOAYKTOB. BiMsiHME OCHOBHBIX TEXHOJIOIMUYECKUX apaMeTpoB Ha 3(pPeKTUBHOCTD Ipoliecca.
[IpuHuunHanbHas TEXHOJOTMUYECKass CXeMa Ipolecca TEPMUYECKOro KpeKuHra. MarepualbHbli
OaytaHc mporiecca.

[Tuponus yriaeBonopoaHoro celpbsi. HazHauenue npounecca. Ynpasienue npoueccoMm. Konerpykuus
€4y MUPOJIN3a

Onucanue TEXHOJIOIMYECKOW cXeMbl ycTaHoBkM mwmponuza OI1-300. Marepuanbheiii OanaHc
mporuecca

Knaccudukanus mporieccoB KOKCOBaHUS HE(TSIHOTO Chipbsi. HasHauenus mpoueccos. Mcxomnoe
CBIPBE U NMPOYKThl KOKCOBAaHUS.

3aMe/yIeHHOE KOKCOBaHHME HE(PTSHbIX OcTaTkoB. OmnucaHHe NPUHIMNHUAIBHON TEXHOJOTHYECKOM
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46.
47.
48.

49.

50.

51.

52.

53.

CXEMBI YCTaHOBKHU

HedTstHOi KOKC, 001acTH TPUMEHEHHS, KIacCUUKAITHSL.

[Tonyuenue HeTaHBIX OUTYMOB. [IpMHIIMIINATBbHASL TEXHOJIOTHYECKAs CXeMa

TexHONOTHsI ~ KaTaJIUTUYECKOr0  KpEeKWHra He(TSHOrOo  CBHIphS, Ha3HAYCHHWE IIpoIlecca,
XAapaKTEPUCTHKA ChIPbs, KaTAJIN3aTOPOB M IMPOAYKTOB, XUMU3M M MEXaHWM3M IIpoliecca, ONUCaHHUE
MPUHLUIINAAIBHON TEXHOJIOTMYECKOM CXEeMbl YCTAHOBKH.

AnxunupoBanue u3oOytaHa onepuHamu. HasHadeHuwe mporecca, XapaKTepUCTHKA  ChIPb,
KAaTaJIn3aTOPOB U MPOAYKTOB, XMMHM3M M MEXAaHU3M IPOLECCa, ONUCAHWE IPUHLHUINAAIBHON
TE€XHOJIOTMYECKON CXEMBI YCTaHOBKH.

W3omepusanuss  neHTaH-TeKCaHOBOW  (pakumu  yriaeBopoponoB. Hasnauenue — mporecca,
XAapaKTEPUCTHKA ChIPbs, KaTAJIN3aTOPOB M IMPOAYKTOB, XUMU3M M MEXaHHM3M IIpoliecca, ONUCaHHUE
MPUHLMIINAATIBHON TEXHOJIOTMYECKOM CXEeMBbl YCTAHOBKH.

[Tponiecc monmyuyeHHss TeXHHYECKOro yriepona (caxu). HasHaueHuwe mporecca, XapakTepUCTHKA
CBIpbSi W MPOAYKTOB, XHUMH3M W MEXaHW3M Ipollecca, ONHCAHME MPUHIUIHAIBHON
TE€XHOJIOTMYECKON CXEMBI YCTaHOBKH.

Karanutuueckuil puopMHUHI C HEMOJABMKHBIM CJIO€M Karaiau3aTopa. HasHauenuwe mnporecca,
XAapaKTEPUCTHKA ChIPbs, KaTAJIM3aTOPOB M IMPOAYKTOB, XUMU3M M MEXaHHM3M IIpoliecca, ONUCaHHUE
MPUHLIMNUAIBHONW TEXHOJIOTHYECKON CXEMBI yCTaHOBKU. KOHCTpyKIUs peakTopa.

Kartanutnueckuit pudopMuUHr ¢ ABWXKYLIIMMCS cJoeM KaTanu3atopa. HasHaueHue mnpouecca,
XapaKTEPUCTUKA CBIPbs, KaTAIM3aTOPOB M IIPOJYKTOB, XUMHU3M M MEXaHU3M IIPOLECCA, ONUCAHUE
IPUHLHANINAAIBHON TEXHOJIOTHUECKOM CXEMBI YCTAHOBKH.




1. MeToauueckue YKa3aHHu4 110 nmpoueaype ouCcHuBaHUsA

OneHo4HbIe MEePONIPHATHS

Hpoue}lypa MPOBEACHHUS OLICHOYHOI'0O MEPONIPUATHSA H HeOﬁXO}]l/lele METOANYECKHE YKa3aHUus

1.

TectupoBanue

TeCTI/IpOBaHI/Ie IPpOBOAUTCA IIOCJIC H3YYUCHUS TCOPECTHYCCKOI0 MaTepuaa Ka)K,HOﬁ TEMBI JUCHUIIIIHMHBI.
TectupoBaHue NPOBOJUTCS B KOMIIBIOTEPHOM UM MMCbMEHHOH (opMe.

KpI/ITepI/II/I OLICHHWBAHUA TeCTI/IpOBaHI/IH:

Kputepuii 0,6 - 1 6anna 0,5-0,1 6ayuta | 0 GasuioB Hroro
[IpaBunbHbll  OoTBeT [JacThyHO npaBuibHBIHE mpaBUIbHBIA OTBET
Ha BONIPOC TECTOBOTO |[0TBET  Ha  BOIPOCBOIPOC TECTOBOT'O
BanaHus [T€CTOBOTO 3aTaHMs aJlaHus

MaxkcuManbHbli 6ai1 3a TecTupoBaHue 5 0amioB. TeCcT CUNTAETCs YCIEIIHO BBINOJIHEHHBIM NPU MOJTYYEHUN
CTyAECHTOM 3 0alioB.

HtoroBasi oLeHKa 3a CEMECTpP PAaCCUUTHIBACTCS HAa OCHOBE IOJYYEHHOM CyMMbl OasloB B pe3yibTare
TEKYILIEr0 KOHTPOJIsA, ¥ OaJIoB, HAOpAaHHBIX MTPU 3aKIIOYUTEIBHOM KOHTPOJIE 3HAHUN Ha SK3aMEHe.

1. Bemmonnenue

. 5 6amnos
TECTOBBIX 3aJaHUI

NHpuBuayansHOE TOMaNIHEE

3aJaHuC

s Gonee TiyOOKO#M MpopaOdOTKM Marepuala JUCIHUILIHHBI HEOOXOTUMO BBITIOJHEHUE HWHIWBHYTbHBIX
JIOMAIITHUX 33JJaHHi, KOTOPbIE TOMOTYT CTYJCHTY MPHOOPECTH HEOOXOIUMBIC TIPAKTUICCKHAEC HABBIKH.
NuauBuayanbHble JOMAITHUE 3aJaHUS SBISIOTCS 00S3aTEIbHBIMU ISl BBIMIOJTHCHUS, U HEBBITOJHEHUE XOTS
OBI OZIHOTO M3 HUX, SBJISICTCS OCHOBAHUEM JUTSI HE JIOMYCKa CTYICHTAa K UTOTOBOM aTTECTAIlUH IO TUCIIUILUIHHE.
NunuBuayanbHbIe 3a/1aHUST CIIOCOOCTBYIOT YITyOJICHHOMY M3yUYEHHUIO TEOPETUICCKUX BOIPOCOB OPTraHU3aINN
Y HOPMHPOBAHUS TPYAa W SBISIOTCS OCHOBOH JJIsi MIPOBEPKH CTENICHH YCBOCHUSI MPUOOPETEHHBIX 3HAHUU U
JOCTHKCHHUSI PE3YJIbTATOB TI0 AUCIUILIHHE.

WuauBuayanbHbIC 3a1aHUS BBITOJIHSIIOTCS CAMOCTOSTEIILHO U OPOPMIISIOTCS] B OTYET. B maThl ciauu 3aiaHuid,
MperoaBaTellb COOMPAST WHANBUIYATBHBIC 33aJaHUs, IPOBEPSICT UX U CTABHT POCIHCH, €CITU paboTa 3a4TeHa,
HE 3aKOHYCHHBIC Pa0OThI HE 3aYUTHIBAIOTCS, TOPAOATHIBAIOTCS U CIAIOTCS 3aHOBO.

NunuBuayanpHbIC JOMAITHAE 33JIJaHUSI COOTBETCTBYIOT KAJICHAAPHOMY PEUTHHT IUIAHY JUCITUTLTAHBL.
Kputepuu orieHUBaHUs 3a/1aHUI:

Kputepuit 10-8 6ammoB 5-7 6aoB 4-0 6anoB
Bamanne BEITIOJIHEHO [3aJaHre BHINIOJIHEHO BEpHO,3aaHHe BHIIOJHEHO BEPHO,)
BEpHO, B IMOJHOM OOBEME, [B MOJTHOM OOBEME, YACTUYHOB  IOJHOM  Oo0beme, He
N porrcaH aJTOPUTM [IPOTUCAH aJIrOPUTM{TPOIIHCAH AJITOPUTM
1. BeinosiHeHME 3a0aHU
BBITTOJTHEH S 3a/aHus, |[BBITOJIHEHUS 3a/IaHUSL,|BBITIOTHEHHS 3a1aHus;,
COJICPKHT aHaIu3 U [JACTUYHO COJNCPKHUT AHAIHM3UACTUYHO COJNCPKHUT aHAJIH3
BbHIBO/IbI 11 BBIBOJIbI 1 BBIBOIbI
OTuer odopmiieH o

Otuer  odopmieH 1O
TpeOOBaHUSAM H CIAaH B
CPOK

TpeOoBanussM W cmaH c/Pabora caaHa ¢ Omo3gaHueM|
oII031aHueEM He 0oJiee ueM Haloosiee YeM Ha JIBE HEIEIn
2 Henmen

2. KauectBo 1 cpoku
BBITTOJTHEHUS! PaOOTHI




OneHo4HbIe MEePONIPHATHS

Hpoue}lypa NMPOBEACHUA OLICHOYHOI'0O MEPONIPUATHSA H HeOﬁXO}]l/lele METOANYECKHE YKa3aHUus

[IpenonaBatens oreHUBaeT MaHHBIA Bui padoTel mo 10-GamnmpHoil cucteme. I[lomyuyeHHble Oamibl 3a
BBITIOJITHCHUE WHIUBUYAIBHBIX JOMAIIHUX 3aJaHUI OTPa)KatoTCsl B HAKOTUICHHBIX Oajllax CTyJACHTa COTJIacHO
KaJICHAAPHOTO PEUTHHT TUIaHA JUCIHUILTUHBL

3ammTa UHIUBUIYaJIEHOTO
JIOMAaIIIHEeTro 3aJJaHus

q)OpMOfI TCKYIICTO KOHTPOJA ABJIACTCA 3allMTa HHAWBHUAYAJIbHOI'O AJOMAIIHCTO 3aJaHUA, YTO ITO3BOJIACT
BBISIBUTH CTENEHb C(HOPMHPOBAHHOCTH NPO(PECCUOHATBHOTO MBIIIJICHUS CTYJEHTOB M OCBOEHHOCTH
[IPOrpaMMHOI0 MaTepuaa B IMPOLIECCE CaMOCTOSITENIbHON paboThl pu BbinoaHeHUU MJ13.

3alUTa HHAXBUIYAIbHOTO JOMAIIHETO 3aaHusl COCTOMT M3 JIBYX JTaIoB: KpaTkoe cooduieHue (5-7 MUHYT) O
CYLUIHOCTH M pe3ylibTarax paOoThl, KOTOPOE MPOXOAUT Ha OCHOBE 3apaHee IMOJIrOTOBICHHOIO JOKJIaaa U
npeamnosiaraeT cBOOOAHOE BIIAZICHHE TEMOM HCCIElI0BaHMS M OTBEThl Ha Bompochl. llpenonaBarens Moxer
3aJaBaTh 10 TPU BOIpOCa MO KaXIOMy paszzeny paborel. Takxke npenojgaBaTellb MOMKET 3a1aBaTb

YTOYHSIOIIUE U JOIOJHUTEIIBHBIE BOIIPOCHI.
Kputepun oneHnBaHus 3alIUTHl MHIWBUAYJIBHOTO JOMAIIHETO 33/ IaHUS

Kputepuii

7 - 8 6ainos

4 - 6 GatoB

0 - 3 6ayutoB

1. CooTBeTCcTBHE
CoZIep KaHUs JOKJIaaa 1
CTEIICHD BJaJCHUS
3assBJIEHHOM TeMOM
FICCIIEJOBAHMS

Coneprkanue J1oKi1ana
COOTBETCTBYET 3asBJICHHOM
TeMe U B IIOJTHOU Mepe eé
PacKpBIBaeT, CTYICHT
JIEMOHCTPUPYET CBOOOTHOE
BJIaJIEHUE TEMOU

ConeprkaHue 10KJIaaa, He B MOJTHON
Mepe pacKpBIBACT 3asBICHHYIO TEMY,
CTYJICHT UCIIBITBIBACT 3aTPyIHCHHS
[Py JOKJIaIe

ConeprxaHue okiana He
COOTBETCTBYET 3asBICHHOM
TeMe, CTYJIeHT He CITIOCOOCeH
repeaTb OCHOBHEIC ATAITbI
[PY HAMKCAHUU PabOThI

2. HaBbIkK IpOBEICHUS
[PACUETOB U OLICHKA
MMOJTYUYCHHBIX
PE3yJIbTATOB

CTyIeHT MOKeT paccKas3aTh
ITOPUTM BBIYHCIICHHS,
JIEMOHCTPHUPYET (hOPMYITBI
JUISL BBIYMCIICHUS M PACUETBI,
MOXET HHTEPIPETUPOBATH
IIOJIy4Y€HHBIE PE3YJILTATHI,
IIOHUMAET U IEMOHCTPUPYET
B3aMOCBA3b paCCUNTAHHBIX
MoKasaresei.

CTyIeHT MOXKET paccKa3aTb alTOPUTM
BBHIYKCIIEHUS, UCIIBITHIBAET
BaTpyAHEHUs [IPU JEMOHCTPAaLUU
(hopMyJT 17151 BEIYMCIICHUS U PACUETOB,
MO>KET UHTEPIIPETUPOBATH
[OJTy4eHHBIE PE3yNbTaThI,
MCTIBITBIBACT 3aTPYAHEHUS IPH
ITEeMOHCTpAIK B3aUMOCBS3H
[PACCUMTAHHBIX [TOKA3aTeIeH.

CTyZmeHT HUCIBITHIBACT
3aTPYIAHCHUS WK HE MOKET
pacckasaTh aliropuT™M
BBIYHCIICHUSI, HCITBITHIBACT
3aTPYAHCHUS TIPH
JeMOHCTparu GopMyJI st
BBIYMCJICHUA U pacyY€TOB, HE
MOXKET UHTEPIIPETUPOBATH
MOJIy4Y€HHbIE PE3yIbTaThI, HE
MMOHUMAET B3aUMOCBSI3H
pacCUMTaHHBIX IOKA3aTesIeh

3. OTBETHI Ha BOIIPOCHI
[peronaBaTess

CryneHT cBOOOIHO OTBEUYACT
Ha BCE BOIPOCHI,
JEMOHCTPUPYET CBOOOIHON
BJIaJICHHE 110 KaXKIIOMY
pa3zeny paboTHI 1 TIOHUMAET
B3aMMOCBSI3b ATUX Pa3JeiIoB.

CTyICHT UCTIBITHIBACT 3aTPYAHCHUS
MIpU OTBETE HA BCE BOIPOCHI, 1aeT
[TOJIHBIE OTBETHI C IIOMOIIBIO
HABOISIINX BOIIPOCOB,
ITEMOHCTPUPYET CBOOOTHOH BIIaICHUE
10 KaXKAOMY paszerry paboThl 1
[TOHMMAET B3aUMOCBSI3b ITHUX

a3ICJIOB.

CTyeHT UCTIBITBIBAET
3aTpyIHEHU IIPU OTBETE Ha
BCE BOTPOCHI, HE MOXKET J1aTh
OTBET HaBOSIINX BOIIPOCOB,
HE MTOHUMAET B3aUMOCBSI3H
MOTY4EHHBIX MOKa3aTeNeH.




OneHo4HbIe MEePONIPHATHS
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[IpenonaBaTenb OLEHUBAET 3aLIUTY MHAMBUAYAIBHOIO JOMAIIHETO 33JaHUS U COOTBETCTBUE KAJIECHAAPHOMY
peittuar many mo 8-OammeHoW cucteme. 3amuta MJI3 cumTaercs BBHIMOJHEHHOM, a CTYACHT MOJy4aeT
UTOTOBYIO OLIEHKY 10 paboTe MpHU MOJIyYeHUN He MeHee, yeM 4 0aiyioB, Ha TUTYJIBHOM JIMCTE MPENoiaBaTellb
CTaBUT OajyuTbl 3a 3alUTy, a TaKkKe CyMMy Oa/uioB (BBITIOJHEHHWE paboOThI+3ammrTa). Eciiu B pe3ynbrarte
3alIUThl CTYACHT IOJIy4aeT MEHbIIYI0 CyMMY OajsIoB, TO CTYJEHT NPUXOAUT HA 3alIUTy MOBTOPHO B Yachl
KOHCYJIbTallM} IIPETO1aBaTels.

HtoroBasi oleHKa 3a BBIMOJIHEHUE 3a/laHUsl PACCUMTBHIBAETCSI Ha OCHOBE IOJIyYeHHOH CYMMBI OallloB 3a
BBIIIOJTHEHHE PAa0OThl KM 0ayuioB, HAOpaHHBIX MpHU 3allUTE COIJACHO KaJEHJApHOMY PEUTHHI IUIaHy
qucturIuHel (18 6amioB).

Pedepar

JlononHUTENbHBIE OAJUIBI CTYAEHT MOKET MOJYUUTh 32 OJATOTOBKY pedepara Mo npeasaraéMbiM TEMaM.
Kpurepuu onieHuBanus pegepara:

Kputepuit 4 - 5 banmos 3—3,5 6amna 2-0 6ayoB
ConmeprxkaHue Conepxanue pedepara| Comepxanue
pedepara HE B ITOJIHOM Mepe pedepara He
COOTBETCTBYET [pacKkpbIBaeT COOTBETCTBYET

BasBJICHHON TEME M B [3asBJIECHHYIO TEMY, 3as1BJICHHOM TEME,
monHOit  Mepe  e€ |pedpepar comepixut paboTa He COTEPKUT
[PAaCKpbIBa€T, CTYAEHT [JaCTUYHO aHanM3a
JMIEMOHCTPUPYCT BBLITTOJTHEHHBIN aHAIN3 JIMTEPATYPHBIX
CBOOOIHOE BIIAZICHUE |TUTEPATYPHBIX UCTOYHUKOB.
TeMOW, MPEACTaBIIEH [UCTOYHHUKOB.
aHaIN3

I TepaTypHBIX
[TAaHHBIX.

1. TToarotoBka
pedepara

Pecdbepar opopmieH mo

2. KauecTBo U cpoku
BBITIOJTHEHUS pedepaTa

Pedepar odopmien
M0 TpeOOBaHUAM W

TpeOOBaHUSAM W CHAH C
oImo3gaHueM He 0oliee]

PabGora claHa C
ormo3manmeM 0oliee yeM

CIaH B CPOK [Ha IBC HCICIINU

ueMm Ha 2 Heaeau

[IperoaBaTens OLEHUBAECT MaHHBIM BHI pabOThl 1O S-O0ayubHOW cucteme. [lomyuyeHHble Oamabl 3a
BBINIOJIHEHHE pedepara OTPaKalOTCS B HAKOIUICHHBIX OajulaX CTyJIEHTa COTJIACHO KaJeHAAPHOTO pPEHTHHT
I1aHa JUCHUIIIIWMHBL.

Konnoksuym

®dopmMoii TEeKyIIero KOHTPOJISl SBISICTCS BBIMOJIHEHHE KOJUIOKBUYMa B (hopMe OIpoca, COMPOBOXIAIOIIEMY
MOJITOTOBKY K BBIMTOJHEHHIO JIAOOPATOPHBIX PAa0OT, YTO TO3BOJISIET BBIIBUTH CTENEHb CHOPMHUPOBAHHOCTU
MpoECCHOHATLHOTO MBINUICHHUSI CTYJIEHTOB W OCBOCHHOCTM NPOTPAMMHOTO MaTrepuaia B Mpoliecce
MpOpabOTKU TEOPETUIECKOTO MaTepralia 1o TeMe JJadopaToOpHON PabOTHI.

KosokBryM npoBOAMTCS B YCTHOH (hopme.
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KpI/ITepI/II/I OLICHUBAHNA OTBETOB HAa BOIIPOCHI KOJUIOKBHUYMaA:

Kpurepwuii

1,5-2,0 6amna

1,4- 1,0 6amtoB

0 - 0,9 Gamios

1. CooTBeTcTBHE
Colep KaHus JOKJIana 1
CTerneHb BIaAcHUS
BasIBIICHHOM TeMOM
KOJJIOKBUYyMa

CopeprkaHue JOKIaa
COOTBETCTBYET 3asiBJICHHON
TE€ME U B IIOJIHOU Mepe eé
PacKpbIBaeT, CTyICHT
JIEMOHCTPUPYET CBOOOTHOE
BJIaJICHUE TEMOM

CopmeprkaHue MOKIaaa, HE B TIOTHOM
Mepe pacKpBIBAeT 3asBICHHYIO TEMY,
CTYICHT UCTIBITHIBACT 3aTPyIHEHHS
[pY TOKJTa1e

CopneprxaHue JOKIana He
COOTBETCTBYET 3asIBJICHHON
TeMe, CTYJCHT He CIOcO0eH
nepeaTb OCHOBHBIE ITAITbI
BBINOJIHEHUsI Pa0OTHI

2. OTBETHI Ha BONIPOCHI
MIpernojaBaTens

CryneHT cBOOOHO OTBEYAET
Ha BCE BOIIPOCHI,
JEMOHCTPUPYET CBOOOIHON
BJIAJICHUE 10 KOKIOMY
paszenry paboThl U IIOHUMAET

CTyZIeHT UCTIBITBIBAET 3aTPYAHEHUS
[IpY OTBETE Ha BCE BOMPOCHI, IaeT
[1OJIHBIE OTBETHI C IOMOIIBIO
HAaBOSILHUX BOIPOCOB,
ITEMOHCTPUPYET CBOOOTHOM BIIAJICHUE

CTyIeHT UCTIBITHIBACT
3aTpyHEHUS IIPU OTBETE HA
BCE BOIIPOCHI, HE MOXKET J1aTh
OTBET HABOJALIUX BOIIPOCOB,
HE IIOHMMAET B3aUMOCBA3U

10 KQKIOMY pas3zieiy padoTsl U MOTYYEHHBIX ITOKa3aTeNeH.

[IOHUMAET B3aUMOCBS3b ITUX
a3/eJIoB.

MakcumanbHBIN 0asuT 3a KaXKIbIi KOJJIOKBUYM 2 Oaja.
CymMmapHO 3a ceMecTp HeoOXomuMo caaTh 12 KOJIOKBUYMOB, COOTBETCTBYIOIIMX BBIMOJHEHUIO 12
nabopaTopHbIX pabot (24 Gara).

B3aMMOCBA3b 3TUX PA3JCIIOB.

DK3aMeH

B pamMkax wu3yudaeMbIX pa3/ieJIOB JUCLUMIUIMHBI OCYIIECTBIISIETCS TEKYIIEe OILEHWBAHHE CTETIEHH OCBOEHUS
CTyJIEHTaMHM H3y4YE€HHOro Marepuana. [IpoBepka OCBOEHHUS JEKIMOHHOTO MaTepHalia IMPOBOIUTCA ITyTEM
TECTUPOBaHUS, MOCie U3ydeHus: TeMbl. [IpoBepka oCcBOeHHsI MaTepuana MPAKTUYECKUX 3aHSATUN MPOBOJIUTCA
[0 pe3yJbTaTaM BBINOJHEHHUS WHIAUBUIYAIbHBIX JOMAIIHUX 3aJaHUI U BBIYMCIICHHUS PACUETHBIX DPA3IEIIOB
KypCOBOH pabOTHI.

JlomyCK 1O UTOTY TEKYIIETO0 KOHTPOJSI pAaCCUUTHIBACTCSI HA OCHOBE CYMMBbI 0ajlsioB, HAOpPAHHBIX 32 BCE BUIBI
OIICHOYHBIX MepomnpusaTHid. [l Jomycka K 9K3aMeHy CTYJIeHTY HeoOXoaumo HaOpaTh 55 GamioB u Oomee mo
BCEM BUJaM 3aIlJIAHUPOBAHHBIX OLIEHOYHBIX MEPOIPUITHH.

DK3aMeH MPOBOJIUTCS IyTeM COOECeI0BaHUs U OTBETOB Ha BOIIPOCHI OMIIeTa.

DK3aMeHanOHHBIA Omet coctonut 3 30 BapranToB. Kaxkaplit BApHaHT COAEPKUT 2 BOIIPOCA.

Kpurepuu onieHMBaHMsI dK3aMeHa!

Kputepuit 18 - 20 6ayioB 17— 10 GaoB | 0 6aymToB HUroro
[IpaBunbHbll  OoTBeT [JacTWyHO npaBUiIbHBIMHENpaBuiIbHBI  OTBET

1. OTBeTHI Ha BOIIPOCHI 20 6anmoB
Ha BOmpoc OTBET Ha BOIIPOC BOIIPOC

MaxkcumanbHbBIA 0aiuT 3a dk3amed 20 0ayuIoB.
I/ITOFOBaSI OIICHKA 3a CGMGCTp paCC‘-II/ITBIBaeTC}I Ha OCHOBC HOJIy‘-IeHHOI\/JI CyMMBI 6aHJIOB B pe3yHBTaTe
TEKYIIEro KOHTPOJIS, ¥ OAJIJIOB, HAOPAHHBIX MPHU 3aKJIFOYNTEIIFHOM KOHTPOJIC 3HAHUH Ha dK3aMeHE.




MHUHUCTEPCTBO HAYKH U BBICIIET'O OGPA3OBAHUSI POCCUMCKOM ®EJIEPALIMHA
eziepallbHOE rOCY IAPCTBCHHOE aBTOHOMHOC 00pa30BaTEILHOE yUPEKICHHC BBICIIEro 06pa3oBaHus
«HAIIMOHAJIBHBIU UCCIIEJOBATEJBCKNU TOMCKHUU NMOJUTEXHUYECKUHU YHUBEPCHUTET»

KAJIEHJAPHBIV PEUTUHI -IIJIAH JUCLUIIJINHBI
2020/2021 yueoublii rox

OLIEHKM1 Jucuumiinaa Texapm 33 yac.
«Xumueckas mexHonoeus, Heghmu u 2asay o 1
«OrTm4HO» A 90- 100 GaruioB PAKT. SArBTI e
J1ab. zansTHs 33 Yac.
B 80— 89 Gaios Beero ayz. padora 7 yac.
«Xoporo» C 70 —79 Gamios CPC 139 yac.
D 65 — 69 Garmion HATOrO 216 ac
«Y0BIL»
E 55 — 64 Gawos 6 3e
3a4reHo P 55- 100 GaruioB
HeyrnosnersopurernsHo / = 0- 54 6amion
HE3a4TeHO
Pe3yabTaThl 00yUeHHs 10 JUCHHUIVINHE:
Il1aHupyeMble pe3yJIbTaThl 00y4eH s 110 AMCHUILIHHE Komnerenuust
Kox HaumeHnoBanue
PI-1 Pa3pabaTbiBaTh IOTOYHYIO cXeMy HedTenepepadaThIBaIOLIEro 3aBOa M BBIIOJIHATH PACUeThl MaTepHAILHOrO OaJlaHca yCTaHOBOK IepepaboTKy HedTH U rasza MK(Y)-1
PII-2 [TpoBoauTh aHAJIM3 CHIPbsI M POYKTOB MIPOLIECCOB nepepaboTKi HedTH U rasza JIIK(Y)-1
OueHoYHbIE MEPONIPUSITHUS:
Jnst AMCcHMILIMAH ¢ popMoii KOHTPOJISI — IK3aMeH
OueHouHble MEPONIPUATHS Kou-Bo Banbl
Texkymuii KOHTPOJIb:
I ITocenieHue 3ausTuit 8 8
TK1 BrimoaaeHne mpakTHIecKoil paboTel 5 10
TK2 3ammra 1]J13 1 18
TK3 BrinonHenne 1adopatopHoil paboThl (KOJJIOKBUYM) 12 24
HUTOIo 60
JlonmoJHUTEIbHbIE DAJLTbI
YuyeOHasi JesiTeJIbHOCTb / O1IeHOYHbIe MePONPUSITHS Kou1-Bo Bajisl
A1 Pedepar 1 5
JAI12 BricTynenue ¢ coobuieHnemM 1 5
AI3 TectupoBanue 1 5
HUTOTO 15
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1 2 3 4 6 7 8 9 10 11
Jlexus 1. CoBpeMeHHOE COCTOSIHUE U aKTyallbHbIC TPOoOIeMbl HedrenepepaboTku TK1 OCHI1
JlaGopatopHas padota 1. @pakiponHas pa3sroHka HeTH 15 TK1 2 JOII1
BeInonHeHne MeponpHsTHI B paMKax CaMOCTOSITENILHOH paboThI CTyAEHTa 3 JOIT1
IMpaktuueckas pabota 1. Pacuer riy6unsl nepepabotku HedTr Ha HIT3 2 TK1 2 OCH2
JlaGoparopHas pabota 2. OnpeneneHue yriieBOJOPOAHOTO cocTaBa MpupoaHoro razal 2 TK1 2 JOI11
METOJIOM I'a30BOH XpoMaTorpapuu
BeInonHeHne MeponpHsTHI B paMKax CaMOCTOSITENILHOH paboThI CTyAEHTa 3 OCHI1
Jlexus 2. CoBpeMeHHbIE TEXHOJIOTHH NOATOTOBKH U NEPEPAOOTKH yIIeBOIOPOIHBIX 2 TK1 1 OCHI1
ra3oB
JlaGoparopHas paboTa 3. Onpenenenre GppaKIIHOHHOTO COCTaBa HEDTH 2 TK1 2 J0I12
BeInonHeHne MeponpHsITHI B paMKaxX CaMOCTOSITENILHOH paboThI CTyAEHTa 3 JOI12
IMpaktuueckas pabora 2. Tumnossle motounsie cxembl HII3 u I'TI3 2 TK1 2 OCHI1
JlaGoparopHas paboTa 4. Omnpenenenue conepKanus BoAbl B HehTH 2 TK1 2 J0I13
BeInonHeHne MeponpHsITHI B paMKax CaMOCTOSITENILHOH paboThI CTyAEHTa 3 JOII3
Jlexus 3. YcTaHOBKM NEpBUYHOHN NEepepadOTKH HEPTH 2 TK1 1 OCHI1
INpaxTnueckas pabota 3. MarepranbHbIH OalaHC YCTaHOBOK NEPBHUYHON 2 TK1 2 OCH2
nepepadoTKy HeTH
JlaGopatopHas padota 5. Onpe/ieneHue MIOTHOCTH HepTH 2 TK1 2 JIOI15
BrinosnHeHne MEponpusTHil B paMKaxX CaMOCTOATENIbHOM paboThI CTyIeHTa 3 JOIIS
Jlexms 4. ['unporeHH3auoOHHbIEC MPOLIECCH 00IaropaXMBaHUsI HEPTIHBIX 2 TK1 1 OCH1
ICTHILISTOB
JlaGoparopHast paboTa 6. OnpeneneHne CoaepkKaHus cepbl B HEPTH U 2 TK1 2 J10I14
HedTenpoIyKTax MeToIOM PEHTIeHO(IIyOPECIEHTHON CEKTPOCKONIUH
BrinosnHeHne MeponpusTHil B paMKaxX CaMOCTOATENILHOM paboThI CTyIeHTa 3 J0OI14
[paktuueckas pabdora 4. Pacuet marepuansHOro 6anaHca mpouecca TK1 2 OCH2
KaTAIUTHIECKOTO pH(OPMHIHTa
JlaGopatopHas pabota 7. OnpezeneHue rpyIoBOro CoCTaBa ChIpbst U MPOIYKTOB TK1 2 JOIIS

TEPMHUYCCKUX MPOIeccoB HedTenepepadboTku no meroauke BHWUI HIT
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BeInonHeHne MeponpHsITHI B paMKaX CaMOCTOSITENILHOH paboThI CTyAEHTa 3 JOIIS
9 Kondepen-nenens 1
Pedepar 2 TK1 4 JOIIS
Bcero mo KOHTpoJIbHOI ToOUKe (aTTecTanun) 1 24
10 Jlexnus 5. Tepmudeckue npoueccs nepepadboTku HedTH: Knaccudukanys, 2 TK 2 1 OCH3
Ha3HAYCHUE, TEXHOJIOTHYECKUE OCHOBBI
[Ipaktuueckas padora 5. Pacuer BrIxona OeH3MHAa, JIETKOTO Ta30iis, KOKCa, rasa, 3 TK 2 2 OCH2
MOJTyYaeMbIX B MPOIECCE KATAIUTHUECKOTO0 KPEKHUHIa
JlaGoparopHas padota 8. OnpeneneHne BI3KOCTH HEPTEIPOAYKTOB ¢ MpuMeHeHHeM| 2 TK2 2 JOI15
Bucko3uMetpa llltaburrepa SVM3000 (Anton Paar).
BrinoaHeHne MepOnpHUATHH B paMKaX CaMOCTOSITEIFHOH paboThI cTyAeHTa 3 HOIIS
11 JlaGoparopHas paboTa 9. OnpeeneHue HHANBUAYATBLHOTO COCTaBa OCH3UHOBOM 2 TK2 2 J0114
(pakiyy, NOJIy4eHHOH B IpoLieccax BTOPUYHOM MepepaboTku HeTH (OEH3MHOB
prOPMHUHT'a, KATATUTHYECKOTO KPEKHHTa, THAPOKPEKUHIa) METOJIOM Ta30BOi
xpomarorpaduu
BrimosHeHHE MEPONIPHUATHIL B paMKaX CaMOCTOATENIFHON pabOoTHI CTyIeHTa 3 J0TI14
12 Jlexmus 6. TepMokaTanuTHIECKUE IPOIECCH IepepadOTKH HeTU: Ha3HAUCHHE, 2 TK 2 1 OCH1
HNpUMEHsIEMbIEe KaTaIn3aTopbl, TEXHOIOTHYECKUE OCHOBBI
JlaGoparopHast padota 10. OnpeneneHue BA3KOCTH HEPTESITPOTYKTOB C TOMOIIIBIO 2 TK 2 2 J10I14
CTEKJIIHHOTO BHCKO3MMETpa
13 JlaGoparopHas paboTa 11. OnpeneneHue rpynmnoBoro CoCTaBa ChIpbs (BaKyyMHOTO 2 TK2 J0I14
Ta30iIsT) ¥ IPOXYKTOB TUIPOOUHCTKH U KaTaTUTHIECKOTO KPEKUHTa 1
(cpeqHe MCTIIUIATHBIX (DpaKUUif U MIJJaMa) METOJIOM aJCOPOIMOHHON SKUIKOCTHON
xpoMaTorpaduu.
BeInonHeHne MeponpHsTHI B paMKax CaMOCTOSITEJILHOH paboThI CTyAEHTa 3 J0OI14
14 Jlexuust 7. T'myOuna nepepabotku HedTH — 0600IIArONINI TOKA3aTeNb 2 TK 2 1 OCHI1
3 PEKTUBHOCTH UCTIONB30BAHUS HEPTIHOTO CBIPbs. [Iporieccrl, HalpaBlieHHbIE Ha
yBeJIMUEHHE TIyOHHBI TIepepaboTKu HehTH
JlaGopatopHast padora 11. OmpeneneHne TpynIoBOro COCTaBa CHIpbsS (BakyymMHOro| 2 TK 2 1 JOIIS
ra3oiyisl) W NPOJYKTOB  THAPOOYNCTKHM W KaTAIUTUYECKOTO  KPEKUHTa)
(CpemHeMMCTUILIATHRIX (QpaKUUil U IIJIaMa) METOJIOM aJCOPOIIMOHHON YKHIKOCTHON
xpoMaTorpaduu.
BrinosnHeHne MEpONpHATHI B paMKaX CaMOCTOATENILHOM paboThI CTyIeHTa 3 JOIIS
15 JlaGoparopHas paboTa 12. OnpeneneHue mWIOTHOCTH HEPTENPOAYKTOB NHKHOMeTpoM| 2 TK?2 2 JOIIS
BrinoaHeHne MEpONpHUATHH B paMKaX CaMOCTOSITEJIFHOH paboTHI cTyAeHTa 3 HOIIS
16 Jlexuus 8. [lorounsie cxemsl HII3 TommBHOTO npoduis. TexHonorun 2,5 TK 2 1 OCHI1
HPUTOTOBJICHUS TOIUIMB U CHELHAIBHBIX TPOIYKTOB
BrimosHeHHE MEPONIPHUATHIL B paMKaX CaMOCTOATENIFHON paboTHI CTyIeHTa 3 J0I14
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17 BeicTyneHue 2 TK3 4 JOI15
BbinonHeHre MEPONpPUATHIA B paMKax caMOCTOSITENbHOM paboThl CTyAEHTA 3 JOI15
18 KoHdepenu-nenens 2
Samumra /13 1 4 TK4 18 OCH3
|Bcero no KOHTpOJIbHO# Touke (aTTecTauumn) 2 ~ ] s 1604100 e
JK3amMeH 40/100
OO0t 06beM paGoThl MO JUCHHUIIHHE , , 55 53 100

NudopmauuoHHoe obecneyeHue:

Ne (kon) OcHoBHasi yyeGHasi utepatypa (OCH)

OCH 1 AxmeroB C.A. TexHonorus ¥ 060pya0BaHUE NPOLECCOB MepepaboTku HedTH U rasa: yueOHoe nocobue[dnekrponnsiii pecype] / C. A. Axmertos [u ap.]. — CI16.: Heapa, 2006. — 868 c.
Cxema nocryna: http://catalog.lib.tpu.ru/catalogue/simple/document/RU%S5CTPU%5Cbook%5C 112666

OCH 2 Marapun P.3. Teoperuyeckue 0CHOBbI XMMUUYECKUX MPOLIECCOB nepepabotku HedTH: yueGHOoe mocobue[DnexTpoHHblii pecype] / P. 3. Marapuin. — Mocksa: K1V, 2010. — 280 ¢. Cxema
aoctyna: http://catalog.lib.tpu.ru/catalogue/simple/document/RU%S5CTPU%S5 Cbook%5C 199606

OCH 3 Kanycrun B. M., Pyaun M. I'. Xumust ¥ TexHosorus nepepaboTku Hedtu: yueGHuk [Daexrponnsiii pecype] / B. M. Kanycrun, M. I'. Pynun; Poccuiickuii rocy1apcTBeHHbIN YHHBEPCUTET
Hedru u raza um. M. M. I'yOkuna. — Mocksa: Xumusi, 2013. — 496 c. Cxema gocryna:http://catalog.lib.tpu.ru/catalogue/simple/document/RU%S5CTPU%5Cbook%5C268186

Ne (xox) JlononHuTenbHasi yuebHasi autepatypa (J1OII)

JOIT 1 Bepnaun M. A. KpanuduuupoBaHHas nepBuuHas nepepaboTka He(TAHBIX M MPUPOAHBIX YINEBOAOPOAHBIX razoB / M. A. Bepaun, B. I'. [opeuenkos, B. I1. Kanpanos. - KpacHozap:
Cogerckas Kybaup, 2012. - 520 c.

J0I1 2 k. X. Iopu, I'. E. Xouasepk, M. k. Kaitsep. Texnonoruu 1 s3koHoMuKa Hedrenepepabotku / nep. ¢ auri. 5-ro usa. [ox pea. O.®. [naronesoit. — CII6.: LIOIT «IIpodeccusin, 2013. —
440 c.  Cxema jocryna: http://catalog.lib.tpu.ru/catalogue/simple/document/RU%S5CTPU%5Cbook%5C250342

J0I13 Texnonorus nepepaboTku NPUPOAHBIX IHEProHocUTeNel: yueOHoe nocodue / A. K. ManossiH. — Mocksa: Xumus KonocC, 2004, — 455 c. Cxema JloCTyna:
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%S5CTPU%5Cbook%5C68693

JOIT 4 OcCHOBBI TEOPUM XMMHMYECKUX TPOLECCOB TEXHOJIOTMM OpraHMYeCcKUX BellecTB 1 Hedrenepepaborku: yuebuuk / B. M. ITotexun, B. B. [Tortexun. — 3-e u3a., ucnp. u gomn.. — CaHkT-
[TerepOypr: Jlaus, 2014. — 887 c. Cxema noctyna: http://catalog.lib.tpu.ru/catalogue/simple/document/RU%S5CTPU%5Cbook%5C298681

JOIT 5 Cnpaounuk  no  nepepaborke Heptu: mnep. ¢ auwrn. / C. Ilapkam. — Mocksa: [lpemuym  Hmwxuuupuur, 2012, — 776 c¢. Cxema jocrymna:
(http://catalog.lib.tpu.ru/catalogue/simple/document/RU%S5CTPU%5Cbook%5C244723
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