IOy BIIO «JIOHEIKUM HAIITMOHAJIbHBIM YHUBEPCHUTET»
OU3INKO-TEXHUYECKAU ®AKYJILTET

KA®EPA ®U3UKU HEPABHOBECHBIX IIPOLIECCOB METPOJIOI'U U
SKOJIOT'HH um. K.JI. IOBXA
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PABOYASI TIPOTPAMMA I'OCYJIAPCTBEHOM ATTECTALIMH
«T'OCYIAPCTBEHHbIN 3K3AMEH»

Hanpapnenye noaroroBku: 16.04.01 Texuuueckas ¢puznuka

Maructepckas mporpamma:

O6pa3oBarenpHas MporpamMMa: aKazeMuveckas MarucTpaTtypa
KBanmuduxanms: MarucTp
®opma o6ydeHus: ORHAY, 330THAT
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ITporpamma rocypmapcrBeHHoM arrectanuu «lOCy/lapCTBEHHBIH 5K3aMEH» COCTaBJeHa C
yderom @elepanbHOro rocyAapCeTBEHHOT0 00pa30BaTeNbHOIO CTaHJapTa BhICLIEro oOpa3oBaHUS
HanpaBleHuss ToarotoBku 16.04.01 Texnuueckas (GH3HKA, YTBEPXKICHHOTO IPHKa30OM
Munncrepcrsa o6pa3oBanus u Hayku Poccuiickoit @enepanuu ot «21» HosOps 2014 1. Ne 1486;

Ha  ocHoBaHMH  [ocymapcTBeHHOro  00pa3oBaTENBHOrO  CTAHAApPTAa  BBICIIErO
npodeccronanbHoro  obpasosanus [lonenkoir Hapopmoit Pecny6muxu (I'OC BIIO JTHP)
HanpasieHus nojarotoBku  16.04.01 Texuuyeckas (H3HKA, YTBEPXKICHHOIO PHKA30M
MunucrepcTBa obpazoBanus u Hayku JJHP ot «16» mas 2019 r. Ne640;

INopsnka opranusanmu y4eGHOro mpoiecca B 00pa3soBaTeIbHBIX OPraHU3alUsIX BBICLIEIO
npodeccuonanbHoro obpasosanus Jlonenkoi Hapomnoit PecrnyOiuky, yTBEepKI€HHOrO MPUKa3OM
Munucrepersa obpaszosanus u Hayku JITHP Ne 1171 ot «10» Hosbps 2017 r.;

y4eOHOro IUIaHa ¥ OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl MarucTpaTyphl, HalpaBICHHS
noarotoeku 16.04.01 Texuuveckas ¢musnka, paspaboranneix B I'OY BIIO «Jlonenkuii
HAIMOHAIbHbIH YHHBEPCHTETY.

PaspaboTumk:

[Tpodeccop xadenps Gu3MKH HEPABHOBECHBIX IPOLIECCOB,
MeTpoJsioris ¥ dkonoruu uM. W.JI. IToBxa %

Henonexun @.B.

' /
[IporpaMma rocyIapCTBEHHOM aTTecTalldé YTBep)kKJIeHa ‘Ha 3acenaHu kadenpsl GU3MKH
HepaBHOBECHBIX MPOLECCOB, METPOJIOTHH U dKoIorHu uM. MLJI. IloBxa

[Iporokon Nel7 ot «02» anpens 2020 .

3aBeayronmii kKadeapoi Y ﬁ,ﬂﬂ ___ Benoycos B.B.
ITporpamma yueOHOM AMCHMIUIMEEL 0J00peHa yqeﬁ/ljo-mef JHTICCKOH KomuccHed (u3nko-
TEXHHYECKOr0 (paKysbTeTa s

[Tporoxon Ne 5 ot «15» anpens 2020 r.

IIpencenarens yueOHO-METOAUYECKOIH
KOMHCCHH (PH3UKO-TEXHHYECKOro (akynpreTa
Korenko B.H

z



1. OBJACTb IPUMEHEHUSA U MECTO 'OCYJAPCTBEHHOM UTOIOBOA
ATTECTALUU B YYEBHOM ITPOLECCE

['ocynapcTBeHHast UTOroBas arTectanus: «['ocy1apcTBeHHBII 3K3aMeH» OTHOCUTCS K 0a30BOit
yactu Oj0ka ['ocygapcTBeHHas utorosas arrectanusi. K HTOrOBbIM aTTECTAllMOHHBIM MCIIBITAHUSIM,
BXOJSIIIUM B COCTaB T'OCYJapCTBEHHOM HTOTOBOM AaTTECTAllMM, AOIMYCKAIOTCS JIMLA, B IOJIHOM
00BbEME yYCHEIIHO 3aBEpLIMBLIME OCBOCHME OCHOBHOM 00pa30BaTEIbHON MporpamMmbsl IO
COOTBETCTBYIOIIIEMY HAMpPABICHUIO TMOATOTOBKH BBICIIETO MPOPECCHOHATBHOTO 00pa30BaHUS.
[Ipu ycioBuM yCHEmHOrO IPOXO0KICHUS BCEX YCTAHOBJICHHBIX BHJIOB UTOTOBBIX aTTECTALIMOHHBIX
UCIBITAaHUHM, BXOAAWMX B IOCyZapCTBEHHYI0 MTOrOBYH) aTTECTALMIO, BBIMYCKHUKY JloHHY
BbIIaéTcs  OUIUIOM 00 O00pa3oBaHMUM C TNPUCBOCHMEM  OMpPENEIEHHOM  KBaJM(UKALMU.
['ocynapcTBeHHass WTOrOBas aTTecTalMs IS BBIMTYCKHUKOB, OKAHYMBAIOIUX OOyYeHHe, IO
0o0pa3oBaTenbHON MpOrpaMMe MarucTpaTypbl HampaBieHusi noarotoBku 16.04.01 Texuuueckas
¢dusnka, BKIIOYAET B ce0sl TOCYNapCTBEHHBIN AK3aMEH M 3aIlUTy BBITYCKHOW KBaTH(PUKAIMOHHOMN
paboter (nasiee — BKP), koTopast BemomnHseTCS B opMe AWIUIOMHON paboThl. JlaHHas pabouas
nmporpamma — 3TO porpamma I'ocynapcTBenHOrO 9K3aMEHA.
locynapcTBeHHBIH SK3aMEH TPOBOJIUTCS B OAWH JTall, NUCBMEHHO, Mo Owuneram. Kakmbrii
OWJIET HA TOCYIapCTBEHHOM SK3aMEHE COIEPKUT JIBa TEOPETUYECKUX BOIpOca U3 pasnesa 4 U OaHO
[IPAKTUKO-OPUEHTUPOBAHHOE 3aJ@aHUEe, THUIBl KOTOPBIX YKa3aHbl B pasfelne S5 HaCTOsILEH
IPOrpaMMBl.

HopmaTuBHBI CpPOK IOATOTOBKM ITMCBMEHHOIO OTBETa BBINYCKHMKAa Ha ['ocynapcTBEeHHOM
sk3ameHe — 120 MUHYT.

2. CTPYKTYPA FOCYI[APCTBEHOI‘/'IU UTOIOBOM ATTECTAIIAM:
«T'OCYJAPCTBEHHBIU 5K3AMEH»

Xapaxkmepucmuka yueoOHou OUcCyunIuHbl

HanpaneHnue noaroToBKu 16.04.01 «TexHuueckasi huzuKay
Marucrepckas nporpamMma
OO6pa3oBarenbHas mporpaMmma aKaJeMHuecKasi MarucTpaTtypa
Kpanudukanms MarucTp
KonugectBo comepkaTebHBIX MOTyJICH
Jucnunnuaa 6a30B0# / BApHaTUBHON YacTH ba3oBas yacTh, rocy1apCcTBEHHAs UTOTOBAsI
00pa3oBaTeNbHON POTPaMMBbI aTTecTanus
®opwmel kouTpodist (MK, sk3ameH, 3auer) SK3aMeH
Mokasatemn ouHas hopma 3ao4Has popma
o0Oy4deHus 0o0yueHus

KonnuecTBo 3a4eTHBIX eIUHUIL (KPETUTOB) 3 3
T'ox moaroroBku 2 3
Cemectp - -
KonnuecTBo yacos 108 108
- IEKIIMOHHBIX - -
- MPAKTHYECKUX, CEMUHAPCKUX - -
- TabOPaTOPHBIX - -
- CAaMOCTOSITEIILHOM pabOoThI 108 108

B T.4. UHAUBHUIyJIbHOE 3a/1aHHE - -
HenenbHoe KOMMYECTBO YaCOB, - -

B T.4. ayAUTOPHBIX - -




3. OIIMCAHHUE I'OCYJAPCTBEHHOM UTOI'OBOM ATTECTAILIUMN:
«T'OCYJIAPCTBEHHBIN YK3AMEH»

IMenau u 3apaun:

Lenpio rocymapcTBEHHOW WTOTOBOHM aTTECTallMU SIBISIETCS MPOBEpKa CPOPMHUPOBAHHOCTH
KOMIETEHIIM ¥ TOTOBHOCTH K BBHINOJHEHHUIO 3a4a4 MPOPECCHOHATBHON JeSTeNbHOCTH,
onpeaenéuupix B ['OC BIIO no paHHOMY HampaBlIEHHIO MOJATOTOBKM B paMKaX OCBOEHUS
COOTBETCTBYIOILIEH
00pa30BaTeNIbHOI MPOrpamMMmBbl.

Ha »k3amene mnpoBepsierci cOpPMHPOBAHHOCTH CJAeIYHOIIUX KoMIeTeHUHii (B
coorBerctBum ¢ ['OC BIIO JIHP no nanpasnenuto noarotoBku 16.04.01 Texuudeckas ¢pusuka u
OCHOBHOIl ~ 00pa3oBaTelbHOW  MPOrpaMMbI  BBICHIETO  MHPOGECCHOHANBHOIO  00pazoBaHUs
HanpaBiieHus: moaAroToBku 16.04.01 Texuudeckas pu3nka):

-00uexynomyphsix (OK): TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOPEAU3AIMH, CTIOIB30BaHUIO
TBOpueckoro moteHnuana (OK-1); cmocoOHOCTs K aOCTPAaKTHOMY MBINIICHUIO, aHAIN3Yy, CHHTE3Y
(OK-2); TOTOBHOCTh K aKTHBHOMY OOIIEHWI0O B HAYYHOW, MPOW3BOJCTBEHHOW U COIMAIBHO-
00111eCTBEHHOH c(hepax NesITeTbHOCTH, CIIOCOOHOCTh CBOOOTHO MOJIb30BATHCS TOCYIaPCTBEHHBIM U
WHOCTPAHHBIM sI3BIKAMU Kak cpeacTtBoM neioBoro obmieHus (OK-3); cmocoOHOCTh K OpraHU3aluu
HAYYHO-HMCCIIEIOBATEIbCKUX W HAayYHO-IIPOM3BOJCTBEHHBIX pPAabOT M YNPABICHUIO KOJJICKTUBOM,
TOTOBHOCTbH OIICHMBATh KAa4eCTBO pe3ynbTaToB AestenbHOCTH (OK-4); TOTOBHOCTH IE€MCTBOBAThH B
HECTAHJAPTHBIX CUTYAIUsIX, HECTH COLMAIBHYI0 M ITHYECKYIO OTBETCTBEHHOCTh 3a IPHUHATHIC
pemenust (OK-5); cmocoGHOCTh CaMOCTOATEILHO NMPHOOPETaTh M HMCIOJIB30BaTh B IMPAKTUYECKON
JeSITeIbHOCTH HOBBIE 3HAHUS U YMEHUS, B TOM YHCIIE B HOBBIX O0JIACTSIX 3HAHHM, HETIOCPEICTBEHHO
HE CBsI3aHHBIX cO cdepoit nearenbHocTH (OK-6).

- oouwgenpogpeccuonansuvix (OIIK): ciocoOHOCTE K TNMPO(ECCHOHAIBHONW SKCIUTyaTalluu
COBPEMEHHOT0 HAayYHOTO0 M TE€XHOJOTMYECKOro 00OpYyIOoBaHUS U MPUOOPOB (B COOTBETCTBUH C
nenssMu  nporpammel Maructparypsl) (OITK-1); cmocoOHOCTh 1EMOHCTPUPOBATh U HUCHOJIB30BATH
yrayOJeHHbIE TEOPETHUECKHEe M MPAaKTUYECKUEe 3HAHUA (PYHIAMEHTANbHBIX W MPHUKIAJHBIX HayK
(OIIK-2); ToTOBHOCTh K KOMMYHHUKAIIUM B YCTHOW M MUCbMEHHOW (popMax Ha TOCYAapCTBEHHOM U
WHOCTPAaHHOM sI3bIKaxX IS pemieHus 3aaad  npodeccuonansHoit  nesrenbHocTH  (OIIK-4);
CHOCOOHOCTh OCYIIECTBIISITh HAYYHBIM MOUCK M Pa3pabdOTKy HOBBIX NEPCHEKTHBHBIX MOIXOIOB U
METO/IOB K perieHuI0 MpodeCcCHOHANBHBIX 3a/1a4, TOTOBHOCTH K IpodeccuonanbHoMy pocty (OITK-
5).

- npogpeccuonanvnuix (I1K):

CNOCOOHOCMb U 20MOBHOCMb 8 NPOU3BOOCNEEHHO-MEXHOIO2UYECKOU  OeAmenlbHOCMU:
pa3pabarbIBaTh U ONITUMU3UPOBATH COBPEMEHHbBIE HAYKOEMKHE TEXHOJIOTUU B Pa3IMYHbIX 00JaCTIX
TEXHUYECKOM (U3MKM C y4YeTOM OHKOHOMHMYECKMX M JKojoruueckux TpedoBanuii (I1K-12);
paszpabarbiBaTh, MNPOBOAUTH HAJNAAKy M HCIOBITAHUS M SKCIUIyaTUPOBAaThb HAayKOEMKOE
TEXHOJOTHYeckoe U aHamuTuueckoe obopynosanue (I1K-13); pemars mpukiagHple WHXKEHEPHO-
TEXHUYECKHE M TEXHMKO-3KOHOMHUYECKHE 33Jaud C MOMOIIbIO MAaKETOB MPUKIATHBIX MPOTPaMM
(TIK-14).

CNOCOOHOCMb 8  OP2AHU3AYUOHHO-YNPABIIEHYeCKOU  OesimelbHOCmU:  CIOCOOHOCTh U
TOTOBHOCTH B NMPOEKTHO-KOHCTPYKTOPCKOM NesTeIbHOCTH: (POPMYIMPOBATH TEXHUUECKUE 3aJaHHs,
pazpabaTbiBaTh M  HKCIIOJIb30BAaTh  CPEJICTBAa AaBTOMATHU3AllMM MpPH  MPOCKTHUPOBAHUH U
TEXHOJIOTUYECKOM MOATOTOBKE MPOM3BOJICTBA, COCTABIATh HEOOXOJUMBIN KOMITJIEKT TEXHHYECKOU
nokymenTaiuu (ITK-15); mpuMeHsaTh METOABI aHAJIW3a BAPUAHTOB MPOEKTHBIX, KOHCTPYKTOPCKUX U
TEXHOJIOTUYECKUX PEIICHHUH, pa3pabOTKH W TOMCKAa KOMIIPOMHUCCHBIX PEIICHUH CIIOCOOHOCTH B
OpraHu3aIMoHHO-yNpaBieHuecko aestenpHocTu (I1IK-16); BmageTsr npueMamMu W METOJAMH
paboThl ¢ MepcoHalOM, METOJAMH OLIEHKHM KauyecTBa W Pe3yJbTaTUBHOCTU TPYJa, CIIOCOOHOCTD
OLICHMBATh 3aTpaThl M PE3yJbTaThl AEITEILHOCTH HAay4YHO-IPOU3BOACTBeHHOro KosektuBa(l1K-
17); HaXOUTh ONTUMAJIbHBIE PEIICHUS IPU CO3/IaHUU MPOIYKIMH C YIeTOM TpeOOBaHUN KayecTBa,
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CTOMMOCTH, CPOKOB HCIIOJIHEHHsI, KOHKYPEHTOCIIOCOOHOCTH U 0€30MacCHOCTU >KU3HEAEATEIbHOCTH
(ITK-18); ynpaBiaTh mporpaMMaMy OCBOEHHS HOBOM NMPOIYKIMU M TEXHOJOTWH, pa3padaTbiBaTh
a¢dextuBnHyto crpareruto (I1K-19).

3agaun npodeccuoHANBLHOM AesITeTbHOCTH BHIMYCKHUKA:

Maructp mo HampasieHH0 ToArotoBkd 16.04.01 Texnuueckas ¢u3uka JODKEH peniath
cliefyromye MpoecCHOHANbHBIE 3aJadd B COOTBETCTBHM C BHIaMU Npo(ecCHOHATBHOU
JeSITeTbHOCTH.

NPON3BO/ICTBEHHO-TEXHOJIOTHYeCKas 1eATeTbHOCTh:

- aHaNM3 COCTOSIHUA HAyYHO-TEXHWYECKOH MpoOJeMbl, MOCTAaHOBKA IIEMHM W 3aJad 110
COBEpPUICHCTBOBAHMIO W TIOBBIIICHUIO 3()()EKTHBHOCTH HAYKOEMKOTO IPOM3BOJICTBA B
N30paHHOH 00JIACTH TEXHUYECKOH (pr3uKwm;

- ompeneneHHe HanOosee MEPCHEKTUBHBIX HAMpPABICHUN Pa3BUTHSI TEXHUKU M TEXHOJIOTHH B
CBOCH M CMEKHBIX 00JIaCTIX;

- COBEpIICHCTBOBAHWE CYIIECTBYIOIINX, pa3pabOTKa W BHEAPCHHUE HOBBIX HAYKOEMKHX
TEXHOJIOTHIECKUX MPOIECCOB;

- pa3paboTKa TEeXHHYECKHMX 3aJaHUil Ha MPOCKTHPOBAHNE W M3TOTOBJICHHWE HECTAHAAPTHOTO
(U3UKO-TEXHUYECKOTO 000pyNOBaHMA UM HWHCTPYMEHTAJIBHBIX CPEICTB pealu3aluu
TEXHOJIOTUYECKUX TPOLIECCOB;

- PYKOBOJICTBO pabOTO# MO JTOBOJKE M OCBOCHHIO TEXIIPOIECCOB B XOJ€ TEXHOJIOTHYECKON
HOATOTOBKH MPOH3BO/ICTBA;

- 00ocHOBaHHUE M BBIOOP CHCTEM 00eCTIeYeHHUs IKOJIOTMYeCKON 6€30MacHOCTH IPOU3BOJICTBA.

OPraHU3alMOHHO-YNIPaBJIeHYECKAs 1eATeIbHOCTh:

- opraHuzanus paboThl HAYYHO-TIPOU3BOICTBEHHOTO KOJUIEKTHBA, pa3paboTKa IUIaHOB
Hay4HO-MCCIIE0BATEIbCKUX PadOT M yIIPaBICHNE XOA0M X BBIITOJTHEHUS,

- HaXOXXJCHHE ONTHMAJbHBIX PEHICHWH MPH CO3JaHUM MPOAYKLUU C YYETOM TpeOOBaHUI
Ka4ecTBa, CTOMMOCTH, CPOKOB HCIIOJHEHHS, KOHKYPEHTOCIIOCOOHOCTH M 0€301acHOCTH
KHU3HENEATSITbHOCTH;

- pa3MelIeHHe TEXHOJIOTHYECKOro 00OpYJOBaHMS, TEXHHYECKOE OCHAICHWE W OpraHU3alvs
pabounx MecT, pacdeT MPOU3BOJICTBEHHBIX MOIIIHOCTEH U 3arpy3Kku 000py10BaHUS;

- OCYIIECTBJICHHE TEXHHYECKOTO KOHTPOJIS U YIPABICHHE Ka4eCTBOM ITPOM3BOICTBA;

- opraHuzanus B TMOJApa3/ieieHUU paboThl MO COBEPUICHCTBOBAHMIO, MOJECPHU3ALINH,
YHA(QUKAIUU BBITYCKaEMbIX H3JENHHA, WX OJJIEMEHTOB M 10 pa3padOTKe IPOEKTOB
CTaHJApTOB U CEPTH(PUKATOB,;

- KoopauHanus paboThl mepcoHaja Ul KOMIUIEKCHOTO PEIICHNs HHHOBAIMOHHBIX MPOOIIEM -
OT UJIeU JI0 CEPUITHOTO MTPOU3BO/ICTBA.

4. TEOPETUYECKHUE BOITPOCHI K UTOIOBOU ATTECTAIIMA

Jns  mpoBeneHus locyaapcTBEHHOW MTOTOBOM —arTecTaludl  C(HOPMHUPOBAHBI  OJIOKU
TEOPETUYECKUX BOMPOCOB. Bompockl copepkaT MOHATHUS, (aKThl U METOJbl, 3HaHUE KOTOPBIX
JIOJDKEH MPOJIEMOHCTPUPOBATh CTYJCHT Ha dk3aMeHe. Ilpu orBere mo Omiery HEOOXOIUMO 3HATH
TAK)KE BCE MOHATHS U yTBEPKACHHS, KACAIOINECS TEOPETUUECKUX BOIIPOCOB U PELICHUS 3a1ay.

Bonpocs! crpynnupoBaHbl B OJI0KU MO Y4eOHBIM AUCIUTUINHAM.

«JlomosiHUTEIbHBIE TJIABbI (PU3UKO-XUMUYECKON TMAPOUHAMHUKE

I'uapoarHamMuUecKue yCIOBUs pa3BUTHS MPOLECCa MPU MPOJI0JIEHOM OMBIBAaHUU TUIOCKON
HIOBEPXHOCTH.
Tennootnada npu TEYSHUHN KUIKOCTU B TpyOax. OcoOEHHOCTH IBMKEHUS M TEINIOOOMEHA B

TpyOax.
TennonepeHoc Mpy NOCTOSHHON TeMIIEpaType MOBEPXHOCTH TPYOBI.
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Omnpenenenue cpeHen TeMIepaTypsl KUIKOCTU. Y paBHEHUs TypOyJIEHTHOTO IBM)KEHUS U
TEIUIONEPEHOCA HEC)KUMAEMOM KUAKOCTH.

MaremaTtnueckast MoJiesib TypOYJIEHTHOTO ABMKEHHS U TETJIONEPEH0ca B KPYTJIbIX TpyOKax,
peeHue u oocyxeHne chopMyITUPOBAHHON 3a1auH.

«CemuHap no ¢pu3nyecKoil ruIPoAUHAMUKE U TeILI0QU3NKEe)
MaremaTrueckas MOACNb TYpOYJICHTHOTO JIBHKEHUS U TEIIONEPEHOca B KPYTJIbIX TpyOax.
Oxapakrepu3oBath poiib (GyHKIMHU [loapray3eHna npu Terionepeaade ot moToka K ractuae (Pr>>
1).

MonensHOe ypaBHEeHHE OalaHca Il MAaKpOTOUYKH IBYX(a3HOW 30HBI. Y paBHEHUS HEPA3PHIBHOCTH,
TEIUIONEPEHOCa, MacCoNepeHoca, MEPeHoca BUXPsl CKOPOCTH U GUIbTPAIIUH B IBYX(a3HOM 30HE.
Pemenue ypaBaenust [Tyaccona mis GyHKIIMY TOKA U aHAIA3 PE3YJIbTaTa YHCICHHOTO
MOJICTTUPOBAHUS TETJIOBOW KOHBEKIIUU.
[lepexon namuHapHOro TeueHus B TypOysnenTHoe. Kputnueckoe uncno PeliHonbca.
«Teopusi ropenusi u B3pbIBa)
AncopOmms.
JecopOrus.
Pacnipoctpanenue niamMeHu B TpyOax.
TemnoBast Mozienb 30HBI TOpeHHsI. VI30BITOK SHTAIBITHN.
HpI/IHI_II/IH BOCIINIAaMCHCHMUA.

SNk WD =

«BpIyucanTe/bHbIE TEXHOJOTHH M YHCJIeHHbIEe METOAbI pellleHUsI 3a1a4 TeIJio- U
MacconepeHoca

[Tonsatue TpyOKM TOKa M BUXPEBOM TPyOKH, UX cBoicTBa. OOBEMHBIN M MACCOBBIM PacXo/Ibl, )KHBOE
CEUEHHE U TUIpaBInUecKuil paauyc. [loHsTHE CpeaHel CKOPOCTH.
®u3nyecKoe MpeICTaBICHUE O IOIPAaHUYHOM CJIOE. Y paBHEHUS JIJAMUHAPHOTO IOTPAHUYHOTO CII0SI
JI. Ilpararas. [Torstue o TeMnepatypHoM U U Hy3MOHHOM CII0€.
I'nnore3a Crokca. YpaBHenue HaBbe — CTOKCa ABMXKEHUS BSA3KOM JKUKOCTH.
[TpumeHneHue Teopun «myTH cMeneHus» [lpanatis k pacuery TypOyJIEHTHOTO TeYEHHsI B KPYTJIOH
TpyOe.
KoaddummenT «TypOyaeHTHOM BA3KOCTH» U €ro OTJIMIKEe OT KO3 PUIIUEHTA MOJICKYJISIPHON
Bsi3kocTH. ['unoresa TypOynentHoctu byccunecka.

S5.THUIIbI 3AJIAY.

DK3aMEHAIlMOHHBI ~ OWJIET TOCYJNAapCTBEHHOTO JK3aMEHa BKIJIIOYAeT 3aJaHus 10
muctumnHaM  «Teopusi ropeHust U B3pbiBay, «CeMuHap mo (uU3MUEeCKOW THAPOJWHAMUKE H
Terogusmnke», «BblUUCIUTENbHBIE TEXHOIOTHH M YUCICHHbIE METOJIbl PEIICHHS 3a/1a4 TeIUIo- U
MaccorepeHocay, «J{onoJHuTenbHbIe IaBbl (GU3UKO-XUMHUYECKOMN TUAPOAMHAMUKE.

31ech MPeaCTaBICHBI TUIIBI 3aJJaHUI

OO0pa3ubl 3agaHuii
ITo mucuuruivee « Teopus ropeHus U BPbIBa)

3agada Ne 20.

Paccunrate pacxon Bo3ayxa, 006éM u coctaB I1I" nimst 40 M3 cmecu razoB,  copepskamiei
22 % wmeraHa, 17% mnponana, 7 % yrapuoro raza, 40 % Oyrana, 8 % menrana, 6 % kuciopona,
ecnun =12,



[To mucruruinae «CemuHap no ¢puznyeckoil ruIPOANHAMUKH U TEII0QUIUKI»

3agaya Ne 1.

TpyOuathlii TEMIOOOMEHHHK HMMEET MOBEPXHOCTh HarpeBa 48M°. B HeM HarpeBaercs
85t/uac Bomel oT 72 mo 92°C. I'peromieil cpemol SIBISIETCS HACHIICHHBIA BOJSHOW Tap IpH
u30bITouHOM aaBineHun 0,430ap. Haiinute xoadduument terionepenaun amnmnapara k U oLEHHUTE
ero rabapuTHble pa3mepsl. Onpenenute NoTpeOHbIH pacxox mapa G;.

ITo puciuniavie « BoluncauTeIbHbIE TEXHOJOTMHM M YHCJIEeHHbI€ METOAbI pelIeHUus 3aaa4
TEMJI0- 1 MacCCoImepeHoca»

3aganue. YnuciieHHO PEeIUTh 337a9y O pacpOCTPaHEHUH TEIUIA B CJIO€ TOIIIUHBI / , KOTOpPOE
OMKCHIBACTCS YPABHECHHEM

dT d’T 2«
co—=1 —ZZ(T-T)+O(x,t
pdt RU( )+ 0(x,1)

dx?

IIpu 3a1aHHBIX HaYaJIbHBIX U TPAHUYHBIX YCIOBHAX U 3aBUCUMOCTH Q(x,1)

[To qucuumirne «/lonoJaHUTeIbHbIE IIABbI PU3NKO-XUMMHUYECKO TMAPOIUHAMUKID)

3angaya Ne S.

B npubope s onpenenenus kod3(p(UIMEHTa TEIUIONPOBOJHOCTH XKHUIKOCTEH MO METOay
HarpeTol HUTW» IUAMeTp U JuyiuHa MIathHOBOM HUTH 0,15 m 80 MM COOTBETCTBEHHO; AUAMETP
TpyOku u3 kBapueBoro crekia (Ac=0,74Bt/m'K), mo ocu koropoil HartsaHyTa HHUTH, 3X1 MM.
Onpenenure KOAIDQPHUIMEHT TETUIONPOBOJHOCTH A M CPEOHIO Temrmeparypy tM Macia,
3aIOJIHSIONIETO KOJBIIEBOM 3a30p MEXIY HUTBIO M TPyOKOH, eciu mpu npoxoxaeHuu toka 0,636A
3JIEKTpOCOTIpoTHRICHHE HUTH 6,7 OM, Temneparypa BHEIIHEW moBepxHocTH TpyOku 35°C, a HUTH
132°C. O0BbsicHUTE CYIIHOCTHh METO/IA.



6.0bPA3ELl DOKAMEHAIIMOHHOI'O BUJIETA U KPUTEPUU OLIEHUBAHMUSA

roYy BIIO «JTIOHEIIKUA HAIITMOHAJIbHBIII YHUBEPCUTET»
@akynbpTeT PU3NKO-TEXHUICCKUI

Hanpasnenue noocomosxu:
Mazucmepckas npoepavmma:

16.04.01 Texnuueckasa gpuzuka
Cospemennvie npodnemvl mypoOyneHmMHbIX MeYeHUull u

MenjioOMacconepenoca 6 mexXHu1eCKux npuiloHceHuAxX

IIpoepamma noocomosxu:
Cemecmp
Yueonasn oucyuniuna

akademuueckan mazucmpamypa
2,3
I'uA

3K3AMEHALIMOHHBIA BUJIET Ne1l

1. Paccumrars pacxon Bosmyxa, 006éM 1 coctas I s 40 M3 cMecu Ta3sos,
7 % yrapHoro rasa,

22 % wmerana, 17% mnpomana,
KHCIIOpOJa, eciiu oo =1,2.
2. Ancopbums

coaepKauien
40 % Oyrana, 8 % menrana, 6 %

3. Tmnore3a Ctokca. YpaBuenue Hasbe — CTOKCa IBMIKEHHS BA3KOM JKMIKOCTH.

YT1BepKAECHO
POTOKOJT No

Ha 3aceJaHuu
OT « »

Kadeapsl
20 T.

Jexan
3aBenyrouuii kadeapoit

Kpurepun oneHuBaHus 3K3aMeHa

Homep 3a0anusn Koauuecmeo 6annoe
1 30
2 30
3 40
Bcezo 100 6annoe

Kaxnplil 6miieT Ha rocyJapCTBEHHOM 3K3aMEHE COJEPKUT JBa TEOPETHUYECKHX BOINpOca M3
pazgena 4 u OJHO NPAKTUYECKOE 3aJaHME, TUIBl KOTOPBIX yKa3aHbl B pasfeiie 5 HacTosuiel

IIPOrPaMMBI.

B otBere Ha 000N TEOpEeTHYECKHH BOMPOC HEOOXOAMMO TNPHUBECTH BCE NEPEUHCICHHBIC B
BOITPOCE METOJbI, OTIPEIEICHHS TIOHATHI U (HOPMYIUPOBKH yTBepkaeHuid. [Ipu orBere mo Ounery
HEOOXOJUMO 3HAaTh BCE TOHATHS W YTBEPXKICHHS, KACAIOMIMECS TEOPETUYSCKUX BOIPOCOB U
peuienus 3amanus. Kaxaplii TEOPETUUECKUI BOMPOC OLEHHUBAETCS MCXOIS M3 MaKCUMAJIbHBIX 30
0a/IoB, a MPaKTHUYECKOe 3aJaHHe HMCXOAS U3 MakCUMaibHbIX 40 OamioB, B 3aBUCHUMOCTH OT
MOJTHOTBI COOTBETCTBEHHO PACKPBITUS TEOPETHYECKOrO BONPOCA M PEIICHUS MNPAKTUYECKOTO

3aJaHusl.

Unensl W mpeacenaTenb TroCyAapCTBEHHOW AaTTECTAlMOHHOW KOMHUCCHUU HMEIOT IPaBO
3a1aBaTb YTOYHAIOMIUMC W AOOIOJHUTCIBHBIC BOIPOCHI II0 HaCTO}IH_[eI‘/JI nporpamme. OTtBeTHl Ha
JIOTIOJTHUTENbHBIE M YTOUYHSIOLIME BOMPOCHI BIUSAIOT HA TOJHOTY PACKPBITUS COOTBETCTBYIOIIETO



TEOPETUYECKOTI'0 BOIPOCA MM PELICHUS 33a4l U KOJIMYECTBO HAOpaHHBIX 3a 3TO 3aJjaHue OalIoB.
KonnuecTBo 6anoB 3a 3K3aMeH BBIYMCISAETCS MyTEM CyMMHpOBaHMs OajliioB, HAOpAHHBIX 3a BCE
3aJaHus u3 ousera. Pe3yabpTaThl ToCcyJapCTBEHHOIO SK3aMEHa OLCHMBAIOTCS IO CHCTEME, KOTopas
neiicteyer B JlIoHHY («oTinyHO», «XOpOIIO», «yAOBIETBOPUTEIBHO» U «HEYIOBIECTBOPUTEIHHOY,
mo 100 - GamnpHOM mmiKane, a Takxke o mkaire ECTS) u oOBSBISIOTCA B TOT K€ JICHb IOCIIE
3aKpBITOrO 3aCEJaHUs IK3aMEHAIIMOHHON KOMHCCHHU.

HIxana coomeemcmeus 61106 HAUUOHAIbHOIL UWIKATLE

Omnenka | Onenka mo .
o 100- OueHnka 1o rocyapcTBeHHOM Ikaiie Ouenka no rocy
wkane | BamibHOi (3x3ameH, Tu¢depeHunPOBAHHBII JapCcTBEHHOM
ECTS LIKATe 3a4er) HIKaJje (3a4er)
A 90-100 5 (OTJIMYHO) 3a4TE€HO
B 80-89 4 (xopor11o) 3a4TECHO
C 75-79 4 (xopor1o) 3a4TE€HO
D 70-74 3 (YIOBJIETBOPHUTEIHHO) 3a4TE€HO
E 60-69 3 (yAOBIIETBOPUTENIHHO) 3a4TEHO
FX 35.59 2 (HeyAOBJIETBOPUTEIIHLHO) } He 3UTEHO
C BO3MOKHOCTBIO IOBTOPHOM ciauu
2 (Hey1OBJIETBOPHUTEIBHO)
C BO3MOKHOCTBIO TIOBTOPHOM clauu MPH
F 0-34 YCIIOBUH HE 3aUTEHO
o0s13aTenpHOr0 Habopa
JIOTIOJTHUTETHHBIX 0AJIIOB

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE T'OCYJAPCTBEHHOHA

HUTOIOBOM ATTECTAIIAM

AyIuTOpHs CO CTYJIbSIMU U CTOJIAMH, y100Has ISl IPOBEACHUS YCTHOTO SK3aMeHa KOMUCCHEN
(Hampumep, 264 Ha Pusuko-TexHudeckoM ¢akyiabrere JJoHHY), Ganku A1 yCTHBIX OTBETOB,
KOMIUIEKTBI OMJIETOB, TPOrpaMMa FK3aMEeHa ¢ KPUTEPUSIMHU OLICHUBAHUS, BEJOMOCTH, IPOTOKOJIBI,

3a4YCTHBIC KHUXKKH CTYyACHTOB.

PEKOMEH/IOBAHHAS IUTEPATYPA

Koa-Bo Hanuuyue
Ne IK3eMILIAPOB | 3JIEKTPOHHOM
HaumenoBanue
n/n B Ou0JMoTeKe BEpPCHHU B
JdouHY 9BC
Ocnosnasn 1umepamypa
1. Henonekun, @. B. ®usnko-xumMuveckas TuApOIMHAMUKA!
Y4eb. mocobue mNsg CTYISHTOB IO CHEIHAIA3AINH 6
"®usuka HepaBHOBec. mporeccoB" / @. B. Hemonekuw;
Honen. nau. yH-T. - Honeuk: YkpHTOIK, 2002. - 106 c.




Henonexkun, @. B. Teopernyeckne u NpuKIagHble
aCTeKThI TEIUIONepeHoca : yued. mocodue amns
CTYZICHTOB, MaruCTpOB U aCIIUPaHTOB By30B / . B.
Henonekun, C. U. I'mukyn, E. B. HoBukoga ; Jloneukuit
Hall. YH-T ; /loHeuKui Hall. TEXH. YH-T. - JIOHeIK :
HonHY, 2013. - 321 c.

Henonexun, ®@. B. OcHOBBI TUAPAaBINKU U TEINIOTEXHUKU
: yue0. mocoOue JyIsi CTYJICHTOB CIEIIUATBLHOCTH
"Mertposorus u usmeputenbHas Texuuka" / ©. B.
Henonekun ; /loneu. Hai. yH-T. - U3a. 2-e. - JloHenk :
JouHY, 2008. - 141 c.

OCHOBBI MEXaHUKH CIUIOIIHBIX CPEJl [ DTEKTPOHHBIN
pecypc]: yueOnuk / ®@. B. Hemonekun, A. A. KoBaneHnko,
H. . Augpuiiuyk u np. ; TOY BIIO "Jlyranckuii
HaIlMOHAJIbHBIA YHUBEpCUTET UMeHU Brnagumupa Jlansa" ;
'OV BIIO "ToHeukuii HALIMOHAJIBHBIN YHUBEPCUTET". -
2-e u3a. - Jlyrauck : JIHY um. B. ans, 2019.

Jonoanumensnas numepamypa

Temnodusuka: yde6HOe mocobme. Y. 2 / [D. B.
Henonexun u ap.]; 'OY BIIO "onenkuii Han. yH-T";
roy BIIO "Jlyrauckuii Hau. ys-t"; 1OV BIIO
"Jlonenkuid TexH. Hau. yH-T". - Jloneuk: JlonHY, 2018. -
326 c.

Henonexnn, @. B. Ilpoueccel mnepeHoca uUMITyJbCa,
SHEPTUU U MACChl B CIUIOMIHBIX Cpeaax : yueld. mocooue /
®. B. Henonekun ; Jloneukuii Hau. yH-T. - U3n. 2-e. -
Jonenk : lonHY, 2013. - 421 c.

CHOBBI MEXaHHMKHU CIUIOUIHBIX cpell : yueb. mocodue / .
B. Henmonexun, A. A. KoBanenko, B. U. CokomnoB u ap. ;
Bocrounoykp. Han. yH-T uM. B. [lana ; loHeukui Hai.
yH-T. - Jlyranck, 2010. - 276 c.

Temnopusuka : yuyebHoe mocodbue. Y. 2 / [D. B.
Henonexun u ap.] ; FOY BIIO "Jlonenkwuit Ham. yH-T" ;
oy BIIO "JIyrauckuii nHau. yH-T" ; I'OY BIIO
"Jlonenkuii TexH. Hail. YH-T". - Jloneuk : JJonHY, 2018. -
326 c.
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