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MacnopT poHIA OLIEHOYHBIX CPEACTB JUCIHUATIMHBI

Koa konTposmmpyemoit

Ne KonTposmpyembie pazienl (TeMbl) KOMIIeTeH K Hamnmeroparue
OLICHOYHOI0
/o AUCUMILIHHBI
(u1M ee yacTu) CpeacTea
OTBeTHI MO
1. MaccooOMeHHBIE TIPOIIECCHI K-11,12 1a00p.3aHATUSM.
VYeTHBI onpoc
OTBeTHI MO MPAKT.
2. TermoBbie Tpo1ECCHI K-11,12 3aHATUSM. Y CTHBIN
orpoc
I'mapomexaHuyeckue mporecchl OTBETHI 110 TPAKT.
3. K-11,12 3aHATHSIM. Y CTHBIN
Mexann4yecKkue IpoLEecChl ompoc
HEPEYEHDb OHEHOYHBLIX CPEJICTB
Ne | HaumeHoBaHMe Kpartkas xapakTepucTuka IIpeacraBienue
n/m |  OULEHOYHOro OLICHOYHOI'0 Cpe/CTBa OLICHOYHOI'0
cpeacTBa cpeacTBa
B QoHae
1 | Yemuwui onpoc | CpencTBo KOHTPOIIS YCBOSHHS yIeOHOTO Bomnpocs! o
MaTepuasa TeMBI, pa3/iena WiK pa3aeioB TeMaM / pazjenam
JUCHUITIIMHBI, OPraHN30BaHHOC KaK JUCHUITIINHBI
yueOHOe 3aHSITHE B BUJIE cOOECEeI0BAHUS
IpernoiaBares ¢ 00yJaroIUMUCS
2 | Kypcosoti Pabota, BeIMIONHsIEMAast CTYICHTOM CaMOCTOSITEIIHHO. Tembl KypcOBBIX
npoexm OCHOBHO¥ IEJTBIO U CONIEPKaHNEM KyPCOBOT'O IPOEKTA SBJIAETCS: | TIPOEKTOB
Pa3BUTHE HABBIKOB M YMEHHUI ITyTEM PELLIEHHS! KOHCTPYKTOPCKHX
1 (WIH) TEXHOJIOTUUECKHX 33/1a4, TPOBEIICHNS MEDKEHEPHBIX
pacyeToB, COCTaBJIEHNS] TEXHUKO-3KOHOMIYECKOr0 0O00CHOBAHHS
MPUHAMAEMbIX TEXHUUECKHX PELICHHH, OpopMIIeHHS
rpaduyecKoii 4acTH MPOEKTa, BIPAOOTKa HABBIKOB M YMEHHH Y
CTY/ICHTOB K PEIIEHNIO KOHKPETHBIX TEXHUYECKHUX 33714
MPOEKTHPOBAHUS
3 | Pepepam [IponykT camocTosATeNnsHON paboThI CTyJeHTa Tems! pedeparos




6 cemecTp

Bonpocsl k 3adery

IIpenmer u 3agaum kypca [TAXT

Knaccudukarus nporeccos

CocraBneHue MaTepHaAIbHBIX 0aJaHCOB

CocraBneHue YHEPreTHICCKUX OaTaHCOB

MaccooOomenHble Tiporiecchl. OCHOBHBIE TTOHSTHUS

Crioco06s!I BbIpaxkeHUs cocTaBa ¢as

OcCHOBHBIE 3aKOHBI MACCOOOMEHHBIX TpoLeccoB. MoeKysipHas

muddy3us

8. KonsektuBHas nuddysus

9. VpaBHeHue maccornepeaadu

10.Cpennsia qBrKyIasi cuiia mpoiiecca Maccornepeaauu

11.MatepuanbHblii 6aiaHC MAaCCOOOMEHHBIX MPOIECCOB

12.T1IpaBuno a3

13.3aKoHbI UaeaTbHBIX Ta30B. 3akoH [lanbTOHA

14.3akon Payns

15.PeanbHbIe ra3sl

16.Vcnapenue u KOHACHCAINS OMHAPHBIX © MHOTOKOMITOHEHTHBIX
cMecen

17.Ilpouecc pexTuduranuu

18.Knaccudukarus peKTHPHUKAITTOHHBIX KOJIOHH

19.YcTporicTBO peKTU(DUKAITMOHHBIX KOJIOHH

20.MarepuanbHblii 0anaHc peKTU(PUKAIIMOHHON KOJOHHBI

21.TemnnoBoii 6anaHC KOJIOHHBI

22.0mpefeneHne TeMIepaTypHOTro peKruMa KOJIOHHBI

23.Bb100p naBneHus

24.Pacuer OCHOBHBIX pa3MepOB PEKTH(PUKAIIMOHHON KOJTOHHBI

25./luaMeTp KOJIOHHBI

26.BrIicoTa KOJOHHBI

27.I'mapaBIuyYecKuii pacueT TapenKu

28.ITpomecc abcopOumu 1 aecopOIuu

29.Tporiecc dKCTpaKIun

30.IIpouecc aacopOun

NoakowdE

Kpurtepuu oueHku (8 pamkax mexyweu ammecmayuu,)

Pecnamenmom BPC I'THTY npedycmompeno 15 6annog 3a mexkywyro ammecmayuro.
Kpumepuu oyenxu paspabomanvi, ucxoos uz pasoenenus oannog: 10 6annos 3a oceoenue
meopemuyecKux 0NPoco8 OUCYUNIUHBL, 5 0ANI08 — 34 8bINOIHEHUEe NPAKMUYECKUX 3a0aHUL.

KpnTeplm OLICHKH OTBE€TOB HA TEOPETUIECCKHUE BOIIPOCHI:

- 0 6annoe svicmasnsemca cmyoeHmy, eciu OaH HenoaHbulll omeem, MPEICTABIAIOMUNA coO0M
pa3po3HEHHBIC 3HAHHMS [0 TEME BOMPOCA C CYMECTBEHHBIMH ONIMOKAMHU B ONPECICHUSX.



[TpucyTcTBYIOT (hPparMeHTapHOCTb, HENOTHYHOCTh H3JI0KeHUs. CTyIeHT He OCO3HAaeT CBS3b
JAHHOTO TIOHATHUS, TCOPHUHM, SIBICHHS C JPYTUMH OOBEKTaMH IUCUUIUIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETU3ALKA U I0Ka3aTeIbHOCTD U3JI0KeHUA. Peub HerpamoTHas. [lononHuTenbHbIe
Y YTOYHSIOIIKE BOIPOCHI IIPENOAABaTENs HE IPUBOAAT K KOPPEKLIMU OTBETA CTYIECHTA HE TOJIIBKO
Ha IIOCTAaBJICHHBIM BOIIPOC, HO ¥ Ha JAPYTUE€ BOIPOCHI JUCLUIIIIMHBL.

- 1-2 6annoe evicmasnsemcsa cmyoeHmy, eciu 0aH HeOOCHAMOYHO NOJHLIL U HeOOCAMOYHO
passepuymuiti  omeem. JlorMka € TIOCIENOBATEILHOCTh W3JIOKEHHUS WMEIOT HAPYIICHHUS.
JlomylIeHbl OMUOKKA B PACKPBITHHM MOHATHH, YHOTpeOaeHHH TepMUHOB. CTYIEHT HE CIIOcOOeH
CaMOCTOSITENILHO BBIJICNIUTh CYIICCTBCHHBIE W HECYIIECTBEHHBIC TNPU3HAKU W MPUYUHHO-
CJEeICTBEHHBIE CBSI3U. Cmyoenm modcem KOHKpemu3upoeams 00600weHHble 3HaHUs, 00KA3d8 Ha
NPUMEPAx ux OCHOBHbLE NOJIONCEHUSI MOAbKO C NOMOWbI0 npenodasamers. Peuesoe oghopmnenue
mpebyem NONPAagox, KOppeKyuu.

- 3-4 oOannoe evicmasensaemca CcmyoeHmy, ecau O0aH NOAHGIU, HO HEOOCMAMOYHO
NOCIe008amMenbHblli Omeem HA NOCMABIEHHbIN 60NpOc, HO TPU OSTOM II0KA3aHO YMEHHUE
BBIJICTIUTH CYIICCTBCHHBIC W HECYIISCTBEHHBIC MPU3HAKK M TPUYUHHO- CJICJCTBCHHBIC CBSI3H.
OTBeT JOTMYEH M HU3IOKEH B TEPMHHAX Hayku. Moeym Owvimb oonyujensvt 1—2 owubku 6
onpeoeneHuu  OCHOBHLIX  NOHAMULL,  KOMOpble  CMYyOeHm  3ampyoHsemcsi — UCNpAsumb
CAMOCMOAMENbHO.

- 5-606annoe evicmaenaemcsa cmyoeHmy, eciu OaH NOJHbIL, PA3GEPHYMbLL Omeem Ha
MOCTABJICHHBI BOMPOC, TMOKAa3aHO YMCHHE BBIJCIUTh CYIISCTBEHHBIC W HECYIIICCTBCHHBIC
MPU3HAKU, MPUYHHHO- CIIEJCTBEHHbIE CBSI3U. OTBET YETKO CTPYKTYpPUPOBAH, JIOTUUYEH, U3JI0KEH
B TepMHHaX Hayku. OOHAKO OONyWeHbl He3HAYUMeNbHble OWUOKU UlU  HedoYembl,
ucnpagieHuvie CmyoOeHmoMm ¢ NOMOUWbIO «HABOOSUWUX» BONPOCO8 NPENOOABAME.

- (-8 Oannoe evicmaensemca cmyoeHmy, ecau OaH NOJHGIU, PA3GEPHYMbIU Omeem Ha
MIOCTABJIICHHBI BOTIPOC, O0KA3AMENbHO PACKPbIMbI OCHOBHbIE NONONCEHUs MeMbl; B OTBETE
MIPOCIIEKUBACTCS YETKasl CTPYKTYpa, JIOTHUecKasi MOCIeI0BATEIbHOCTh, OTPAXKAIOIIAsl CYIIHOCTh
pacKpbIBaeMbIX TIOHATUH, Teopuid, sBiIeHHNA. OTBET U3NOXKEH IJUTEPATYPHBIM SI3BIKOM B
TEpMUHAX HAyKH. B omeeme OonyujeHvl Hedouemvl, UCNPABIEHHblE CIYOEHMOM C NOMOWbIO
npenooasameis

- 9 o6annoe evicmaensemca cmyoenmy, ecau OaH MNOJHLIU, PA3GEPHYMbIL Omeem Ha
IIOCTaBJIIEHHBIH  BOINPOC, IIOKa3aHa COBOKYMHOCTb OCO3HAaHHBIX 3HaHUN 00 0OBeKTe,
JIOKa3aTeIbHO PACKPBITHI OCHOBHBIE TIOJOXKEHHUS TEMbI; B OTBETE IPOCIEKHUBAECTCS 4YeTKas
CTPYKTYpa, JIOTHUYECKasi IMOCIEeIOBATEIbHOCTh, OTPAXKAMOMIAs CYITHOCTh PAaCKPBIBAEMBIX
NOHATHUH, TeOpuH, ABICHUN. 3Hanue 06 ob6vekme demMoHCmMpupyemcs Ha one NOHUMAHUS e20 8
cucmeme OGHHOU HAYKU U MeHCOUCYUNIuUHapuvix cesased. OTBET WU3J0XKEH JUTepaTypHbIM
S3bIKOM B TEPMHHAX HayKu. Moeym Ovimb OonyujeHvl Heoouemvl 8 onpeoeieHuu NOHAMuL,
ucnpagiennvie cmyo0eHmoMm CamocmosamenbHo 6 npoyecce omeema.

Kpurtepun ouieHKH BBINOJTHEHUs J1a00paTOPHBIX padoT:
- 0 6ay10B — 3aJ]aHKE HE BHIMOJIHEHO (HEe HAlIEHO MPABUIBLHOE PEIICHUE).

- 6 0ayUTOB — 3aJITaHNE BBIMOTHEHO (HAWIEHO MTPABMIIBHOE PEIIICHHE).
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Bonpocel k 3auery

OO61uMe cBeieHust 0 mpolieccax TerooOMeHa
OCHOBHBIE CXEMBI JBUKECHHSI TETJI00OMEHHBAIOIIUXCS TIOTOKOB
Knaccudukanus TermiooOMeHHBIX TPOIECCOB

Y CTpOoKCTBO TEMIOOOMEHHBIX alapaToB
TennooOMEeHHUKY )KECTKOTO THIa

TennooOMEeHHUKY C MIIaBAIOIIEH TOJIOBKOM
TennooOMeHHUKH THIA «TpyOa B TpyOe»
[ToporpeBaTenu ¢ mapoBbIM MPOCTPAHCTBOM

. TennooOMeHHbIE anmapaTbl BO3IYIIHOTO OXJIAXKACHUS
10 TeroBoit pacueT TEIIOOOMEHHBIX amNapaToB
11.TpyOuarbie neyn, Ha3HAYCHHE

12 Knaccudukanus TpyOUyaThixX nedei

13.Tunsl TpyOUaTHIX TICUEH

14. JleTanu KOHCTPYKIMU TPyOUaTHIX Meueid. 3MEeBUK TpyOUaThIX Meuei
15.I"'apHutypa neuei

16.Kapkac u 0OMypoBKa meuei

17.1TpubGopsI 17151 CHKUTraHus TOIUIMBA

18.Pacuer mporiecca ropeHus

19.Tennora cropanust TOTIMBA

20.KoaddurmenT n30bITKa BO3AyXa

21.CocTtaB MpoayKTOB TOPEHHUS

22 . DHTANIBINS TPOAYKTOB TOPEHHUS

23.MakcumanbHasi TeMrepaTrypa ropeHus

24. TennoBoii 6anaHc neuu

25.KoapdurmenT none3Horo neicTBUS MeUn
Kpurtepum oueHku (8 pamxax mexywei ammecmayuu,)

CoNoaRrwDNE

Peznamenmom BPC I'THTY npedycmompeno 15 6annos 3a mekywyro ammecmayuio.
Kpumepuu oyenxu paspabomanvl, ucxoos us paszoenenus 6annos: 10 6annog 3a oceoeHue
meopemu4ecKux 60npoco8 OUCYUNIUHGL, 5 6ANI06 — 3a GbINOJIHEHUE NPAKMULECKUX 3A0aHU.

Kpurepun onieHKH 0TBETOB Ha TeOPEeTHYECKHE BONPOCHI:

- 0 6annoe evicmasnsiemcsa cmyoeHmy, eciu OaH HenoaHwlll omeem, MPEACTABISIONINN cOO0H
pa3pO3HEHHBIE 3HAHHS IO TEME BOMPOCA C CYMIECTBEHHBIMU OIIUOKAMU B OMpPEICICHUSX.
[IpucyrcTByIOT (pparMeHTapHOCTh, HEJIOTHMYHOCTh H3J0KeHHs. CTyIeHT HE OCO3HAeT CBA3h
JAHHOTO TIOHSTHS, TEOPWHU, SIBIEHUA C APYTMMH OOBEKTaMH IUCHUILIAHBL. OTCYTCTBYIOT
BBIBO/IbI, KOHKPETU3ALIUS U JOKA3aTeIbHOCTh U3J0keHUs. Peub HerpamoTHas. JlonoaHuTeNbHbIE
Y YTOYHSIOIINE BOMPOCHI MPETogaBaTes He IPUBOIIT K KOPPEKIIMH OTBETA CTY/ICHTa HE TOJIHKO
Ha TTOCTAaBJICHHBIN BOMPOC, HO ¥ Ha APYTHE BOMPOCHI TUCIUTUTAHEI.

- 1-2 6annoe evicmasnaemcsa cmyoenmy, eciu 0aH HeOOCHAMOYHO NOIHbLIL U HedOCAMOYHO
pazeepruymoiti omeéem. JlOTMKa ¥ TOCICIOBATEIbHOCTh U3JIOKEHHUS HWMEIOT HApYIICHHUS.
JlonylieHbl OMIMOKH B PACKPBITHHM TOHATHMA, YIOTpeOieHnH TepMHUHOB. CTYJICHT HE CIOCOOCH
CaMOCTOSITENILHO BBIJCIIUTh CYIICCTBEHHBIC M HECYIIECTBCHHBIC TNPU3HAKA M TPUYUHHO-



CJICZICTBEHHBIE CBS3U. Cmyoenm Modcem KOHKpemu3uposams 0000ujentbie 3HaHus, 00Ka3as Ha
npUMepax ux 0CHOBHbvLE NOJONHCEHUSL MOILKO C HOMOWbIo npenooasamens. Peuesoe oghopmnenue
mpebyem nONpagox, KoppeKyuu.

- 3-4 o6annos evicmasnaemcsa CmyoeHmy, eciau O0aH NOJHLIL, HO HeOOCMAMOYHO
noCie008amenbHblll OMmeen HA NOCMAGIEeHHbIl GONPOC, HO TPH STOM II0Ka3aHO YMEHHUE
BBIJICTIUTH CYIISCTBCHHBIC W HECYIIECTBEHHBIC MPU3HAKK M NPUYUHHO- CIICJCTBEHHBIC CBSI3H.
OTBeT NOTMYECH W WBIIOKEH B TEePMHHAX Hayku. Moeym Ovimb oonyugenvt 1—2 owubku 6
onpedeneHul  OCHOBHLIX — NOHAMULL,  KOMOpble  CMYOeHm  3ampyOHsemcs — UCHpAasUumb
CamocmosmenbHo.

- 5-66annoe evicmaenaemcs cmyoeHmy, eciu OaAH NOJHGIL, PA36EPHYMbIL omeem Ha
MOCTABJICHHBI BOMPOC, TMOKA3aHO YMEHHE BBIJEIUTH CYIIECTBEHHBIE U HECYIIECCTBECHHBIC
MPU3HAKU, MPUYMHHO- CIIEJICTBEHHBIE CBsi3U. OTBET Y€TKO CTPYKTYpPUPOBAH, JIOTHUYECH, U3JI0KEH
B TEpMHHAX Hayku. QOOHako OonywjeHvl He3HauumenbHble OWUOKU UIU  HedoHembl,
ucnpasieHnvie Cyo0eHmom ¢ NOMOWBIO KHABOOAUUX» BONPOCO8 NPEN0OABAMEISL.

- -8 6annosé evicmagnaemca cmyoeHmy, eciu OaH NOIHbIL, PA36EPHYMbl omeem Ha
IIOCTaBJIEHHBIA BOIIPOC, OOKA3AMENbHO PACKPbIMbL OCHOBHbIE NOJIONCEHUs. memMbl; B OTBETE
IIPOCIIEKUBAETCS YETKasl CTPYKTYpa, JIOTHYEecKas MOCIe10BaTeIbHOCTh, OTPAXKAIOIasi CYIIHOCTh
pacKpblBaeMbIX TOHATUN, Teopuid, sBiIeHHW. OTBET W3JI0KEH JHUTEPATYPHBIM S3BIKOM B
TEPMHHAX HAyKu. B omeeme Oonyujenvi Heoouemvl, UCNPABLEHHbIE CMYOEHMOM C NOMOUbIO
npenooasameisi

- 9 o6annoe evicmaenaemca cmyoeHmy, ecau OaH MNOJHLIU, PA3GEPHYMbIL Omeem Ha
MIOCTaBJICHHBIA  BOIIPOC, IIOKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HaHUH 00 0OBeKTe,
JIOKa3aTeJIbHO PACKPBITHI OCHOBHBIC IIOJIOKCHUS TEMBI; B OTBETE IPOCICKHBACTCS 4YETKas
CTPYKTYpa, JIOTHUYECKasi IMOCIEeNIOBATEIbHOCTh, OTPAXKAMOMIAS CYIHOCTh PAaCKPHIBAEMBIX
MOHSITUH, TEOPUH, ABJICHUN. 3HaHue 06 0Ovbekme deMOHCMpUpPYemcs Ha YoHe NOHUMAHUS €20 8
cucmeme OAHHOU HAYKU U MeHCOUCYUNIUHAPHBIX céa3el. OTBET U3JOXKEH JIUTepaTypHBIM
S3BIKOM B TEPMHHAX Hayku. Mocym Ovimb Oonywenvi Hedouemvl 6 OnpeodeneHul NOHAMuUL,
ucnpagieHuvie CmyoOeHmom CamoCmosamenbHo 8 npoyecce Omeemd.

- 10 o6annoeé evicmasnaemca cmyoenmy, eciau OaH HOIHBIN, PA3GEPHYMbIL Omeem Ha
IIOCTABJICHHBI BOMPOC, IIOKAa3aHa COBOKYHMHOCTh OCO3HAaHHBIX 3HaHHH 00 0OBekTe,
HPOSIBIIAIONIAsCS B CBOOOHOM ONEPUPOBAHUM MOHATHSIMHU, YMEHUU BBIJCIUTH CYIIECTBEHHBIE U
HECYILIECTBEHHbIE €ro MPHU3HAKH, TNPUUYMHHO-CIIEACTBEHHbIE CBA3M. 3HaHHE 00 O0O0BeKTe
JACMOHCTPUPYCTCA Ha (1)0He IIOHUMAaHUusA €ro B CUCTEME ]IaHHOﬁ HAayYKH U MCKIUCHUIINIMHAPHBIX
cBsizeil. OTBeT popMyIHMpyeTCsl B TEPMUHAX HAYKH, U3JI0KEH JIUTEPATYPHBIM A3BIKOM, JIOTHYEH,
JI0Ka3aTesIeH, OeMOHCMpUpYyem agmopcKyro NO3UYUI0 CIyoeHma.

bannet 3a memy 6vigodamca Kak cpeonHuil 0ann no 3a0AHHBLIM CHIYOCHmMY 60RPOCAM, He
CUUMAA KOTUYECM B0 (KHAGOOAUUXY U YHOUHAIOUWUX 60NPOCOG.

Bbannvt 3a mexKyuiyro ammecmavuio 6bl80OAMCA KAK cpeduuﬁ oann no ecem memanm.

Kputepun onieHk# BHINOJHEHHUS MPAKTHYECKHUX 3a/IaHUIA:
- 0 6ayoB — 3a/1aHKE HE BBHIMOJTHEHO (HE HAWIEHO MPABWIHBHOE PEIICHUE).

- 5 6amnoB — 3aaHNEC BBIIIOJIHCHO (HaﬁﬂeHO IMMpaBUJIBHOC pCI_I_IeHI/IC).



[IpomexyTounas arrectanusi, oOydaromuxcs no guciuruinae «lIpomeccs
U anmapaThl HeTerasonepepadoTku U HeTEXUMUKY TPOBOAUTCS MO UTOTaM
oO0yueHus U SIBIIETCA 0013aTeIbHOM. Ntorosas oneHKa y4uThIBacT
COBOKYIIHBIE PE3YJIbTaThl KOHTPOJIA 3HAHUN. 3a4eT CAETCs B IOCIIEIHIOK HEIETI0
cemecTpa. 3a4eT MPUHUMAETCS MPENOAaBaTeNIeEM, TPOBOIUBIINM MMPAKTHYECKHUE
3aHATUA. 3a4ET MPOBOJUTCS B YCTHOU (hopMe B BHJIE ONIPOCA WIH B MHCbMEHHOM
(dopme B BUJIE pa3BepHYTOr0 OTBETA Ha JIBa-TPHU BOIIPOCA U3 BOIPOCOB K 3a4eTy
(mo BeIOOpY OOy4arorierocs). 3HaHus, yMEHHUs, HABBIKM 00YYaroIerocs Ha 3aueTe
OLIEHUBAIOTCS OLICHKAMU: «3aU4TE€HO», «HE 3aYTEHO».

KpuTtepun onieHKH 3HaAHMI, YMEHUIl 1 HABBIKOB MPH Caye 3a4eTa

Onenka

Kpurepun

3auTeHo

MPOJIEMOHCTPHAPOBAHBI TOCTATOYHO TBEPJIBIE 3HAHUA MaTepHuana
JucHuIuinHbl «lIpomeccer u ammaparts! HedrerazomnepepaboTKH 1
HeTeXuMuM», YMEHHS U HABBIKU UX UCIIOJIb30BaHUs IIPU PELICHUU
KOHKPETHBIX 33144, ITOKa3aHbl YHUBEPCAJIbHBIE KOMIIETEHIINH,
cootBercTByOmUe TpedoBanusm @I'OC no HampaBlIeHUIO
MOATOTOBKH, TIPO(MMITIO TIPOTPaMMBI TIOJITOTOBKH, TIPOSBIICHO
IIOHUMAaHUE CYIIHOCTH Y B3aUMOCBS3U PACCMaTPpUBAEMBIX IIPOLIECCOB
Y SIBICHUM, JJaHBI MPABUIILHBIE, TIOJTHBIE OTBETHI HA OOIBITMHCTBO
BOmnpocoB. HeT rpyObIx ommOOK, MpH OTBETaX Ha OTJEIbHBIE
BOIIPOCHI JOMYIIIEHBI HETOYHOCTH

He 3auteno

HE JIaHO OTBETA, UJIU JIaHbl HETIPaBUJIbHBIE OTBETHI HA OOJIBIIMHCTBO
BOIIPOCOB, ITPOJIEMOHCTPUPOBAHO HEITOHUMAHUE CYILIHOCTU
MPEJI0KEHHBIX BOIIPOCOB, TOMYLIEHBI IpyOble OIIMOKY ITPH OTBETE
Ha BOIIPOCHI, YHUBEPCaJIbHbIE KOMIIETEHIIMU HE C(hOPMUPOBAHbI
IIOJIHOCTBIO WJIM YaCTUYHO




7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
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BOl'lpOCLI K 3K3aMEHy

PaSI[eJIeHI/Ie KHUIKHX HCOOTHOPOAHBIX CHCTCM.

HEOJHOPOJIHBIX CUCTEM
OrtcranBaHue
OcaxeHre TBEPIbIX YaCTHI]
Pacuer oTCTOMHHUKOB
Y CcTpOrUCTBO OTCTOMHUKOB
OunbpTpanus
OcHoBHbIE (paKTOphI PUIBTpALIUU
Pacuer ¢punbTpanmu
PacueTHbie ypaBHEeHUs (DPUIBTpaAIIU
CkopocTh GuiIbTpaIuu
YerpoiictBo priibTpoB
LenTpudyruponanue
daxTop pazaeiacHus
YerpoiicTBo 1ieHTpudyr
Pacuet nentpudyr
[Ipomycknast cnocoOHOCTh HEHTPUDYT
[lepememmBanue
Mertonsl nepemenmBanus
Mexannueckoe nepemMennBaHue
[THeBMaTHUECKOE MEpEMEINBAHNE
['MnpaBauyeckoe nepeMeniBaHme
OuncTKa ra3oB (MbLICYIaBIMBAHUE)
YerpoiictBo 1 paboTa ITUKIOHA
Pacuer IMKI0OHOB

Knaccuduxanus

25. Mexannueckue mporecchl. Mi3aMenbueHrne TBEpAbIX MaTeprUaioB

26.Du3n4ecKrue OCHOBBI U3MENIbUEHHUS TBEPIbIX MAaTEPHAIIOB
217,
28.Knaccudukanus u 103MpoBaHUE TBEPIBIX MATEPUATIOB

OCHOBHBIE CITOCOOBI U3MEITBYECHUS

29.0OcHOBHBIC BU/IBI KTAaCCU(UKAIIMK 3EPHUCTOTO MaTepraa

30.

Knaccudukaropsl TBEpABIX MaTepUaIoB



[TpomexyTouHas arrectanus odoyvaromuxcs no aucuuruinae «I[Ipomecce
U amnmnaparbl HedTera3onepepadoTKM U HePTEXMMHM» [0 HUTOraM OOy4YeHUs
npoBoauTCA B (hopMe dK3aMeHa U SBISETCs o0si3aTenbHOM. MToroBas oleHka
YYHUTBIBAET COBOKYIIHBIE PE3YyJbTaTbl KOHTPOJS 3HAHMW. DK3aMEH CHAETCs B
HK3aMEHALMOHHYIO CECCUI0. DK3aMEH PUHUMAETCSI KOMUCCHEN, YTBEPKAAEMON
IPUKA30M PEKTOpa. DK3aMEH IPOBOJUTCS B IMHUCbMEHHOW Qopme. 3HaHus,
YMEHUS, HaBBIKM OOYyYarolEerocs Ha OHK3aMEHE OLEHUBAIOTCS OLEHKAMMU:
«OTJINYHOY, «XOPOLIO», «yTOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY.

KpnTeplm OLICHKH 3HaHHﬁ, yMeHl/lﬁ H HAaBBIKOB IIPpHA CIaY€ IK3aMEHa

Onenka

Kpurepun

OTianyHo

MIPOIEMOHCTPUPOBAHBI TTyOOKHE, UCUEPIIBIBAIONINE 3HAHUS MaTepHaia
JUCIUIUIMHBI, COOTBETCTBYIOIIME TPEeOOBaHUSIM COACpKaHHA padouei
IMporpaMmbl JAUCHUITIIMHBI «Hpoueccm u armapaTbl
HedTerazonepepaboTKu u He)TEXUMUNY, MTOKa3aHBbI
npodeccnoHanbHbIE KOMIIETEHIIHMH, COOTBETCTBYIOIIHE TPEeOOBAHUSIM
HpO(bI/IJ]Sl IIOATIOTOBKH, IIOHUMAaHUEC CYIIHOCTH u B3anMOCBA3HU
paccMaTpuBacMbIX  NPOLIECCOB W SIBJIEHUW, JaHbl  JIOTMYECKHU
HOCJIe/IOBAaTEIbHBIC, NPABHIBHBIC, TOJHBIE OTBETHI HAa BCE BOIPOCHI
9K3aMEHAMOHHOTO OMJIeTa M JOTIOJIHUTEIILHBIE BOIIPOCHI

Xopowo

MPOACMOHCTPUPOBAHbI TBEPALIC W AOCTATOYHO IIOJIHBIC 3HAHUA
MaTepHaia JUCIUIUTHHBI, COOTBETCTBYIOIINE TPEOOBAHUAM COACPIKAHHUS
paboueit mporpammbl  aucnuIUIMHBL  «[Ipomecchl W ammaparbl
HedTerazonepepadboOTKu u HE(PTEXUMUNY, MOKa3aHBI
po(h)eCCHOHAIbHBIE KOMIICTCHIIUH, COOTBETCTBYIOIIHME TPEOOBAHUSIM
HpO(bI/IJ]H MMOATOTOBKHU, IMTPABUJIIBHOC ITIOHMMAHUC CYIITHOCTH B3aUMOCBA3U
paccMaTpUBaeMbIX TIPOIIECCOB M SIBICHUM, JAHBI MOCIEI0BATEIbHBIC,
MpaBUJIbHBIE OTBETHl HA IMOCTABJICHHBIC BOMPOCH, B OTBETaX OBLIM
J0NYICHBI €CAMHUYHBIC HECYHIECCTBCHHBIC HETOYHOCTHU

yZ[OBJ'IeTBOpI/ITCJ'II)HO

MPOJICMOHCTPUPOBAHBI 3HAHUS W TIOHMMAHHE OCHOBHBIX BOIPOCOB
JUCIUIUIMHBI, COOTBETCTBYIOIIME TPEOOBAHUSIM COJACPKaHHS padouei
MPOrpaMMbl JUCTIUILITAHBI «[Ipouecchr u anmnapaThl
HedTerazonepepabOTKH ¥ He(TEXMMHUW», IOKa3aHbl JOCTATOYHBIC
npo¢eCCHOHANBHBIC KOMIIETSHIIMH 10 TMPOMUIIO MOJTOTOBKH, JIAHbI O
CYIIECTBY IMPaBWIbHBIE OTBETHl HAa BCE BOIPOCH SK3aMEHAIMOHHOTO
Omera, 0e3 TpyObIX OMUMOOK, IIPH OTBETAaX HA OTACIBHBIC BOIPOCHI
JIOTYIIIEHBI CYIIECTBEHHBIC HETOUHOCTH

HeynosnersopurensHo

HE JIaHO OTBETAa, WX JaHbl HEIIPABUIIbHBIE OTBETHI HA OJIUH U3 BOIIPOCOB
9K3aMEHAIMOHHOTO  OHWIIeTa, MPOJEMOHCTPUPOBAHO  HETIOHMMaHHE
CYIIHOCTHU TIPEJIOKEHHBIX BOIIPOCOB, JIOMYIIEHBI IPpyOble ONIMOKU MpH
OTBETE Ha BOIPOCHI, MpodeccHoHaTbHbIE KOMIIETCHIUH OTCYTCTBYIOT
IIOJIHOCTBIO UJIM YaCTUYHO
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Tembl pedepaToB
6 cemecTp

q)I/ISI/ILIeCKOG, IuapaBJIIMYCCKOC, MATCMATHYCCKOC MOACIIMPOBAHNUC

HedTerazonepepadboOTKu U HePTEXUMHUHU

PaBHOBecHBIC cucTeMEl. ['padudeckue 3aBUCUMOCTH. AHATUTHYECKAS

3aBUCHUMOCTD. HeI/II[eaJ'IBHBIC CHCTCMBHEI.

OpmHOKpaTHOE UCTIApEHUE CIIOKHBIX cMecel. [IpubmmkeHHbIe METOIbI

IIOCTPOCHUS KPUBBIX OJTHOKPATHOTO UCITAPEHUSI.

. Ompenenenue yncia TEOPETUICCKUX TapeIoK B KOJIOHHE. MeTO b
00pa30BaHMsI OPOIICHHS U TTAPOBOTO IMOTOKA.

. BapuanTsl ycTporicTBa kKojioHH. [IpOCTBIE 1 CIIOKHBIC KOJIOHHBI.
Omnpenenenye TeMIepaTypHOro peKUMa KOJOHHBL. BEIOOp TaBiIeHHS.

. IIponeccer abcopOinu 1 aecopOmu

. IIpouecc s3xcTpakuuu

. IIponecc agcopOiun

ook wnE

W

o

©w oo~

7 cemecTp

[TonorpeBaTenu ¢ MapoBbIM IIPOCTPAHCTBOM.
TemooOMeHHbIE annapaThl BO3LYIIHOTO OXJIAXK/ICHHUS.
Haubonee pacnpocTpaHeHHbIE THIIBI TPYOUaThIX MeUei
OcHOBHBIE MMOKa3aTeIN padOTHI EYH.
TerioBo pacyeT kaMmepbl KOHBEKIIUHU
PeaxropHsbie ycTpoiicTBa

8 cemectp

Y CTpOoiCTBO OTCTOMHUKOB

YerpoiicTBo priibTpoB

YerpoiicTBO HeHTpUdyT

['mppaBnuka celTydnx Teil. JIBUKEHHE )KUIKOCTEN U Ta30B B CJIOE
CBIIIy4Ero MaTepuaa.

[IceBooxnxeHHbIE CUCTEMBI. OCHOBHBIE TIOHSTHS U CBOMCTBA
IICEBIO0KUKEHHOIO CIIOA.

[THeBMaTHUYECKNN TPAHCIIOPT

MatuHbl KpynHOTO Jpo0JieHus

MatmHbl CpeAHETO U MEJIKOTO JIpOOJIeHNUs

ManmHbl TOHKOTO U3MEJIbYEHUS



Kpurepun oueHku

Peznamenmom BPC npedycmomperno 6cezo 15 6annos 3a camocmosmenvHyo pabomy
cmyoenma. Kpumepuu oyenku paspabomanvl, ucxoos u3 603MONCHOCMU 3aAUUMbL CIYOEHIOM
00 mpex pegpepamos (no 5 6annos).

- 0 6annoe evicmasgnaemca cmyoeHny, eciu no020mMosieH HeKauecmeeHHblll peepam. mema
He packpvima, B W3JIOKEHUH pedepata OTCYTCTBYET UYeTKas CTPYKTypa, JIOTHYecKas
IIOCJIEI0OBATEIbHOCTD, OTPAKAIOIIAS CYIIHOCTh PACKPBIBAEMBIX ITOHATUM, TEOPUH, SIBICHUN.

- 1- 6ann evicmasnsemcsa cmyoenmy, eciu no020MoseH HeKaueCmeeHHblll pedhepam. mema
PACKpbIma, HO OMCYMCMEYem 4YemKds CMmpyKmypa OTpakarollas CYIIHOCTb PacKphIBAEMBIX
MIOHATHH, TEOPUM, SIBJICHUM.

- 2 6annos evicmagnaemca CmyoeHmy, eciiu noo20mogieH KauecmeeHHbll peghepam:. Tema
XOpOILIO PACKPBITA, MPOCIEKHUBACTCS UYETKas CTPYKTypa, JIOTMYECKas IOCIIEN0BAaTeIbHOCTD,
OTpakarolllas CYIIHOCTh PACKPBhIBAEMBIX MOHSITUN, TEOpUi, siBIeHUU. OOHako cmyoeHm He
oco3Haem c6513b OAHHO20 NOHAMUS, MEeOPUU, S8NeHUs C OpYeUMU 00beKMamuy OUCYUNIUHDL.

- 3 0annos 6vICMAGIAEMCA CHYOCHmMY, eclu No020MmOoGleH KauecmeeHHblll peghepam:. Tema
XOpOILIO PACKPBITA, MPOCIEKHUBACTCS UYETKas CTPYKTypa, JIOTMUYECKas IOCIEN0BATEIbHOCTD,
OTpaXkallllasg CYUIHOCTh PAaCKpPhIBAEMbIX MOHATHHA, TeOopuid, sBiAeHU. Cmydenm Xopoulo
anennupyem mepmunamu Hayku. OOHaKo 3ampyoHsemcs Omeemums HA OONOJHUMENbHble
sonpocul no meme pegpepama (1-2 sonpoca).

- 4 6annoe evicmaenaemca cmyoeHmy, eciu noO20moe/eH KayecmeeHHblli peghepam . TeMa
XOpOILIO PacKpbITa, IMPOCIEKHUBAECTCS YETKas CTPYKTypa JIOTUYECKas IOCIIEI0BaTEIbHOCTD,
OTpakalollas CYIIHOCTh PAacCKpbIBAEMBbIX MOHATUH, Teopui, siBaeHud. Cmyoenm c800600HO
anennupyem mepmuramu Hayku. OOHaKo Ha OononHumenbHvle 6onpocsl no meme pegpepama (1-
2 gonpoca) omeeuaem moabKo ¢ NOMOWbIO NPEno0asamess.

- 5 6annoe evicmagnaemca cmyoeHmy, eciu noO2OMoseH KayecmeeHHblll pedhepam. TeMa
XOpOIIIO PACKpPbhITa, TMPOCIEKHUBACTCS YETKash CTPYKTypa JOTHYECKas IOCIeN0BATeIbHOCTb,
OTpaXkarollas CYIIHOCTh PACKpPhIBAEMBIX MOHATUN, TeOpui, sBieHud. Cmyoenm c680600HO
aneniupyem mepmuHamu HayKu, 0eMoHcmpupyem agmopckyto nosuyuio. Cnocoben omgeemums
Ha dononHumesnbHble 6onpocel no meme pegpepama (1-2 sonpoca).

TeMbl KypcOBBIX IIPOEKTOB

TexXHOIOrMYECKU pacueT 3KCTPAKIMOHHON KOJIOHHBI
TexHomornyeckuii pacueT peKTU(PUKAIUOHHON KOJIOHHBI
Pacuer TpyOuaroil meun

Pacuet k0xxyxoTpyOuaTOro Terio0OMEeHHHUKA

Pacuert x0101uIbHUKA BO3AYIIHOTO OXJIAXKICHUS

PacyeTr OTTOHHOM KOJIOHHBI

Pacuer TemiooOMeHHOTrO anmapara TUmna «rpyoa B Tpyoe»
TexXHOIOrM4ecKui pacueT UCnapuTess

NGOk~ WDNE



Jluteparypa:

1. Ky3nenoB A.A., KarepmanoB C.M., CynakoB E.H. PacueTs! mpoieccoB u
annapaToB HerenepepadarbiBatoleil npombinuieHHOCTH. C.-IleTepOypr
«XUMU3JAT» 2000.

2. Ilamaena I1.C., Dnbmyp3aeB A.A. TeXHOTOTHUUECKUI pPACUET UCTIAPUTEIIS.
Mert.yka3aHus K KypcoBOMY IIpOeKTHpOoBaHuIO. I po3nsiid 2009.

Kpurepum ouenku

KypcoBast paboTa/mpoeKT olieHnBaeTcs 1o 4-x 0aUTbHOM IIKale («OTIUIHOY, «XOPOIIIOY,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY), IPU TOM YUUTHIBAIOTCS €€ collep KaHue,

Ka4y€CTBO O(bOpMJ'IeHI/IH U pE3yJbTaThl 3alIUTHI.
Kputepun oneHKN KypcoBOro npoeKra:
— CTEIIEHb YCBOCHHUS CTYACHTOM IOHATHUI U KAaTETOPHUH 110 TEME MCCIIENOBAHMS;
— yMeHue paboTaTh ¢ JOKyMEHTAIbHBIMU U TUTEPATypHBIMH UCTOYHUKAMM;
— yMeHue GopMyTUpOBaTh OCHOBHBIC BBIBOJIBI IO PE3yJIbTaTaM aHAIN3a KOHKPETHOTO MaTepHaa;
— I'PaMOTHOCTb U CTUJIb U3JIOKECHUS;
— CaMOCTOSITEIbHOCTh pabOThl, OPUTHHAIBHOCTH B OCMBICIICHUH MaTepuaa;
— MPaBUIIBLHOCTh U aKKYPaTHOCTH O(OPMIICHHUS;
— COOTBETCTBUE OPOPMIICHUS] KYPCOBOT'O TIPOEKTA YCTAHOBICHHBIM TPEOOBAHHSM.

- IIpU BBICOKOM Ka4CCTBC Pa3aTOYHOTO MaTcpuala U HNPC3CHTALINH, YBepeHHOﬁ nmogade
MaTrepuralia, JIOTHYCCKU CBA3HOM JOKIIAAC U 0e30MMnO0YHBIX OTBETAX HA BOIIPOCHI ITPUCYIKAACTCA

OTJINYHO;
- npu Hanmuuuu 1-2 HeOonbLIMX OIIMOOK MpH OTBETaX Ha BONPOCH WiIHM 1-2 HEOOIBLIMX
HeopaboTKaxX B MPE3EHTALMN WU JIOKJIAJIe 3aCUUTHIBAECTCS XOPOILIO;

- Ipu Hanu4uuu 3-4 HeGonbIuX WM 1 rpyOoit omuOKM B OTBETaX, JOKJIA/e MM MPE3eHTaluU —
YJIOBJIETBOPHUTEIBHO;

- Ipu OOJIBIIOM YHCIIE OLIMOOK B OTBETAX, IOKJIA/I€ WIN NMPE3EHTAIUH, TUOO OTCYTCTBUH OJJHOTO
U3  DJIEMEHTOB  3alllUThl  (HampuMmep,  pa3fgaTouyHOro  MaTepuaia)  3aCUUTHIBAETCS
HEYJIOBJIIETBOPUTEIILHO;

Kputepun, npu HATU4YMHU XOTS ObI OAHOT0 U3 KOTOPBIX padoTa OLlEHNBAaETCs TOJbKO HA
""HeyA0BJIETBOPHUTEIbHO' .

K Hum otHOCSTCS:!

— coZiepKaHue PadOThl HE OTHOCHUTCS K IPEAMETY IUCIUTLINHBL

— pabota nepeneyarana u3 Murepuera, CD-ROM unu apyrux Hocutesnei uHpopmanuu;

— HECTPYKTYPHUPOBAaHHBIN IJIaH KypCOBOT'O NMPOEKTA;

— 00bemM paboTel MeHee 20-30 IHCTOB MAIIMHOIIMCHOTO TEKCTA;

—B pa60Te OTCYTCTBYIOT CCbUJIKHM U CHOCKH Ha HOPMATHUBHLIC U APYTUC UCTOYHUKHU,



— B paboTe OTCYTCTBYET IPUIIOKEHHE (KOITUH JOKYMEHTOB, JIOTUMECKUE CXEMBI, TAOIHIIbI, HIUTIOCTPAITUH
U T.J.).

Odopmierne KypcoBOTO MPOEKTa HE COOTBETCTBYET TpeOOBaHMAM (OTCYTCTBYET HyMepaIlus
CTpaHMI], HEBEPHOE HIIM HEMOJIHOE ohopMiIeHHe Onommorpaduy 1 T.11.).

[Ipu onieHKe MUCHMEHHBIX KYPCOBBIX TIPOCKTOB MPEOaBaTeb 00paliaeT Tak’ke BHUIMaHUe Ha
CIIeTyoIIre PacpOCTPaHEHHbIE OMIMOKH B Pa0OTaX CTY/IEHTOB:
— OTCYTCTBHE YETKOCTH B ONPECIICHUN OCHOBHOTO COJICPKaHHS KypCOBOTO MPOCKTa, YOS TUTEIBHBIX
JIOKA3aTeNIbCTB, 000CHOBAHUM, BHIBOJIOB U PEKOMCHIAITHIA;
— HapyIIEeHUE MOCIIEA0BATEIIBHOCTH U3JIOKEHUS, YACThIC TIOBTOPCHMS, HEUYETKUES (POPMYITUPOBKH,
OTOBOPKH, IPAMMATHYECKHE OINOKY;
— M3JIaraeMble 110 TEKCTY MPUMEPHI HE TTOJIKPETLICHBI CMBICIIOBBIM COJICPIKaHUEM, Pa3MBIIIUICHUSIMU
aBTOPA;

— KYpPCOBOM MPOEKT MPEICTABISET COOOH Mmepeckas IUTepaTypHBIX HCTOYHUKOB, HA0Op LHTAT, Ppas.

Oo0pasen Omiiera K 3K3aMeHy

I'PO3HEHCKUI FOCYI[APCTBEHHI)IFI HE®TIAHOU TEXHUYECKHUN YHUBEPCUTET
uM. akaa. M.J[. MuuimoHIMKOBa

HucuurmnHa: «IIpouecchl U anmapaTel H\I' ePepadoTKH U HehTeXHMHH

Buaer Ne 1

1. Pa3zgeneHue »KUAKUX HEOTHOPOIHBIX cucTeM. Knaccudukamnus HEOTHOPOIHBIX CHCTEM
2. Krnaccudukaropsl TBEpABIX MAaTEPUATOB

YrBepxaaio:
«_» 20 T. 3aB. xadenpoit TMO

Bonpocsl k nepBoil py0e:KHOM aTTecTalMu

1. ITpeamer u 3amauu kypca [TAXT
2. Knaccudukarus mpoieccon
3. CocraBnenne MaTepraIbHBIX 0aJTaHCOB



BRBPOOONOORWNE

0.
1.
2.
13.
14.
15.

CocTtaBiieHre YHEPreTHUECKUX OalaHCOB
MaccooOomenHble miporiecchl. OCHOBHBIE TOHSTHUS
Crioco06s!I BbIpaXkeHUs cocTaBa ¢as

No ok

muhdy3ust
8. KonsektuBHas nuddysus

9. VpaBHeHue maccomnepeaauu

10.Cpennsia qBrKyIas cuiia mpoiiecca Maccornepeaauu
11.MarepuaiibHbINM 0ajlaHC MAaCCOOOMEHHBIX MTPOIECCOB
12.I1paBuno das

13.3akoHbI UaEaTbHBIX Ta30B. 3akoH [lanbToHA

14 .3akon Payns

15.PeanbHbie ra3sl

Bomnpocsl ko BTOpOii py0e:KHOM aTTecTAlNH

I/ICHapeHI/IC U KOHACHCALU 6HHapHI>IX 1 MHOTOKOMIIOHEHTHBIX CMECeM

[Ipouiecc pextudukanuu

Knaccudukanus pekTupuKaioHHbIX KOJOHH

VY CTpolCTBO pEKTU(PHUKATMOHHBIX KOJIOHH
MarepuanbHblii 0anaHc peKTU(PUKAITMOHHON KOJTOHHBI
TennoBoii 6anaHc KOJIOHHBI

Onpenenenue TeMnepaTypHOro pekuMa KOJOHHBI
Br16op naBinenus

PacueT 0CHOBHBIX pa3MepoB PEKTUPUKAIIMOHHON KOJOHHBI
JlnameTrp KOJIOHHBI

BricoTa KOJIOHHBI

['mapaBinueckuil pacyeT Tapesiku

[Tporecc abcopOumu U recopOIuu

IIpouecc 3xcTpakuum

[Tporecc agcopOumm

OCHOBHBIE 3aKOHBI MAaCCOOOMEHHBIX ITpoLeccoB. MolleKysipHas



Oobpazen ®OC

T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TSIHON TEXHUYECKUHT
YHUBEPCHUTET umM. akaa. M./[. MunimoHImmuKoBa

Hucrumuna: «IIpoumecchl 1 anmapaThl H\I mepepadoTKu U HePTeXHuMHH»

bujer Ne 1
1. IIpenmer u 3amaun kypca [TIAXT
2. IMpomecc aacopOIum
[IpenonaBatenp / /
« » 20 T.

Bomnpocsl k mepBoii py0ekHoil aTTecTaluu

OO6urue cBeleHus O Mpoleccax TerooOMeHa
OCHOBHBIE CXEMBI JIBHXKCHHSI TETNIO0OOMEHUBAIONTUXCS TOTOKOB
Knaccuduxkaius TerniooOMeHHBIX TPOLIECCOB

Y CeTpoiicTBO TEIIIO0OMEHHBIX aIapaToB
TennooOMeHHUKH KECTKOTO TUIIA

TennooOMEeHHUKH ¢ TIIaBaloIEl TOJTOBKON
TemnooOMeHHUKHU TUTIA «TPyOa B TpyOe»
[TogorpeBarenu ¢ mapoBbIM MPOCTPAHCTBOM

. TennooOMeHHbIE anmapaTbl BO3YIIHOTO OXJIAXACHUS
10 TernoBoii pacueT TENI00OMEHHBIX annapaToB
11.TpyOuarble neyu, Ha3HAYEHUE

12 . Knaccuduxarus TpyOUaThIX meyeit

13.Tumbr TpyOUaTHIX MEYei

CoNoaRrLdE

Bomnpocsl ko BTOpOii py0e:kHOH aTTecTannu

JleTanu KOHCTPYKIMI TpyOUaThIX Meuei. 3MEeeBUK TPyOUaThIX Neuei
I"apHuTypa neuei

Kapxkac u 06MypoBka neuei

[TpuGopsl y1st CHKUTAHUS TOTUIMBA

Pacuer npouecca ropenust

Teriora cropanus TOIJIMBA
KoaddummenT n3dpiTka Bo3ayxa

CocTaB IPOyKTOB TOPEHUS

OHTAIBOUS TPOAYKTOB TOPEHUS

10 MakcuMaiibHasi TeMIiepatrypa ropeHus
11. TenmoBoit OanaHc neun

12. KoapduumeHT nosie3HOro 1elCTBUs Meun

CoNOOTR~ODE



Oobpazen ®OC

T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TIHON TEXHUYECKUI
YHUBEPCHUTET umM. akaa. M./[. MunimoHImmuKoBa

Hucrummuna: «IIpouecchl 1 anmapaThl H\I mepepadoTKu U HePTeXHuMHI»

Buner Ne 1
3 OO6mmue cBeIeHusI O TIpolieccax TeIIoo0MeHa
4, Koaddumment moneznoro AefACTBUS NeUH
[IpenonaBatenb / /
« » 20 r.

Bonpocsl k nepBoil py0e;KHOM aTTecTAlUKN

1. Paznenenue *XuaKux HEOMHOPOAHBIX cucteM. Kimaccudukarms

HEOJTHOPOJIHBIX CUCTEM

OtcranBaHue

OcaxieHre TBep/IbIX YaCTHI]

PacyeTr 0TCTOMHUKOB

YCTpOHCTBO OTCTOMHUKOB

OuibTpanus

OcHoBHBIE PaKkTOpbl HUITBTPALIIH

Pacuet ¢punbTpanmu

. PacueTHble ypaBHEHUS HUITBTpAITIN

10 CkopocTb (unbTpanuu

11.YcrpolictBo (GUnbTpoB

12.IlentpudyrupoBanue

13.®akTop pasznencHus

14.YcTporicTBo 1IeHTpUdpyT

15.Pacuer nentpudyr

16.I1pomyckHast cmocoOHOCTh IEHTPUDYT
Bonpocsl ko BTOpoii py0e:KHOM aTTecTanuu

CoNORWDN

ITepememiBanue

Mertonbl nepemennBaHus

MexaHnnueckoe nepemMennBaHue

[THeBMaTHUECKOE IEPEMENTNBAHUE

['mapaBnryeckoe nepeMeniBaHue

Ouuctka ra3oB (IIbUICYJIaBIMBaHUE)

VYcerpoiicTBo 1 paboTa UKIIOHA

Pacuer nukinoHoOB

. Mexanuueckue npoiiecchl. M3MenbueHne TBepAbIX MaTepruaioB
10 ®du3znvecKre OCHOBBI U3METLYEHUS TBEPIBIX MATEPUATIOB

CoNoaRrwNE



11.OcHoBHBIE CIOCOOBI U3METBYCHHUS

12 . Knaccudukanus 1 103UpOBaHUE TBEPBIX MATEPUATIOB
13.0OcHoBHBIE BUBI KJIACCU(PUKAIINHA 3EPHUCTOTO MaTepuaia
14 . KnaccudukaTopsl TBEPABIX MaTEPHAIIOB



