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[1K-6.2
I1K-6.3
[1K-3

[1K-3.1

[1K-3.2

I1K-3.3

[IK-7

[IK-7.1

[K-7.2

IK-7.3

Ilepeuens kKomnemenyuil ¢ ykazanuem ypoeHeil ux opmuposanus

crioco0eH IIPUMCHATDH dKTYAJIbHYIO HOPMATUBHYIO IOKYMCHTAIUIO IIPU BBIIIOJIHCHHUHN OIIBITHO-KOHCTPYKTOPCKHX pa60T

3HaeT aKTyaJbHYI0O HOPMaTUBHYIO JOKyMeHTaIuto npu BoinoHeHun OKP B 0051acT XUMHUYECKOr0 MAIlIMHO- U
anmapaToCTPOEHUs

YMeeT NpuMEeHATh aKTyaJIbHYyI0 HOPMaTUBHYIO JTOKyMEHTAlUIO IpH BeinonHeHnn OKP
BiageeTr HaBbIKaMM HCIIOJIB30BaHUS aKTyaJbHOW HOPMATUBHOM JOKYMEHTAIMU Npy BbinoaHeHnn OKP
crocoOeH pa3pabaTbiBaTh IUIAHBI 1 METOJUYECKHE POTrpaMMbl ITPOBE/ICHUS UCCIIEI0BAaHUN U pa3pabOTOK MO TEME

3HaeT Hay4HbIC TPOOJIEMBI TT0 TEMATHKE ITPOBOJIUMBIX UCCIICAOBAHUI U Pa3pabOTOK B 00JACTH XMMHUYECKOTO MAIIMHO- U
anmapaToCTPOCHHUS

YMeer pa3pabarbIBaTh IJIAaHBI K METOIUICCKHUE TIPOTPAMMBI TIPOBEICHUS HCCIICIOBAHUH B 00J1aCTH XMMUYECKOTO MAIlIUHO-
U arnmapaToCcTpOCHUs

Brnaneer HaBbIkaMu pa3pabOTKH IUIAHOB U METOAMYECKUX MIPOTPaMM IIPOBECHHSI UCCIICIOBAaHUN U pa3pabOTOK 10
ONPEJICIICHHON TEMaTHUKE

croco0eH MPUMEHSITh METOJIbI M CPEJICTBA TUIAHUPOBAHUS, OpraHU3AIMH, TIPOBEACHUS, 0QDOPMIICHUS PE3YJIbTATOB U
BHEJIPEHUS OMBITHO-KOHCTPYKTOPCKHUX pa3paboToOK

3HaeT METO/Ibl, CPEJICTBA M MIPAKTHKY TUNIAHUPOBAHHUS, OpPTraHU3AIMH, TIPOBEICHUS U BHEIPCHHUS OIBITHO-KOHCTPYKTOPCKUX
pa3paboToK

YMeeT npuMEHSATh METOJIbI U CPEICTBA IJITAHUPOBAHUSI, OPTaHU3aIlUH, IPOBEJICHHS U BHEAPEHHS ONTBITHO-KOHCTPYKTOPCKHX
pa3paboToK

BrnajsieeT HaBbIKaMu MCIIOJIB30BAHUS METOJIOB U CPEACTB TUTAHUPOBAHUS, OPraHU3aIuy, poBeacHus U BHeaApeHust OKP



Oransl GOopMUPOBAHUS KOMIIETCHIIMH

Hunexe (ykazatb Bce TeMbl u3 PI1J]) Hanvenosarne
[Ipaktuyeckue | JlabopaTopHbie Kypcosoii OLICHOYHOT'O CPENICTBA
KOMIETEHIINH Jlexuu
3aHSTHS 3aHSATHS MPOEKT
Tema 1, Tema 1, Tema 1, o
I1K-3.1 Tena-2 Tena-2 Tema-? - TETpaJlb C PEHICHHBIMU 3aJjauaMu, OTUET 0 JJabopaTopHoi paboTte
[IK-3.2 Tema 1, Tema 1, Tema 1, ) TETpaJlb C PEIICHHBIMU 3a7a4aMu, OTYET 110 JJAOopaTopHOU padoTe,
' Tema-2 Tema-2 Tema-2 pedepat
[IK-3.3 Tema 1, Tema 1, Tema 1, ) TETpaJb C PEUICHHBIMH 3aJja4aMH, KOHTPOJIbHAsL padoTa, OTYET O
Tema-2 Tema-2 Tema-2 naboparopHo# padote, pedepar
IK-6.1 Tema 3, Tema 3, Tema 3, ) TETpaJlb C PEIICHHBIMU 3a7a4aMU, BBICTYIICHHE ¢ pedepaTom,
' Tewma 4 Tewma 4 Tewma 4 OTYET 10 JJabopaTopHOM paboTe, codeceoBaHme
[IK-6.2 Tema 3, Tema 3, Tema 3, ) TETPaJlb C PEIICHHBIMU 3a7a4aMH, Y9acTUE B COOCCEIOBaHNH,
' Tewma 4 Tewma 4 Tema 4 OTYET 110 JIA0OPATOPHOM paboTe, KOHTPOJIbHAS paboTa
1K-6.3 Tema 3, Tema 3, Tema 3, ) TeTpaJb C PEUICHHBIMH 3aJ]a4aMH, pa3/iell MPOEKTa C ONUCAHUEM
Tewma 4 Tewma 4 Tewma 4 pacueToB, OTYeT 1o Jab0opaTopHOH paboTe, KOHTPOJIbHAS paboTa
Tema 5, Tema 5, Tema 5,
IK-7.1 Tema 6, Tema 6, Tema 6, - TETPaJlb C PELICHHBIMU 33JauaMu, OTYET M0 JJabopaTopHO# paboTe
Tema 7 Tema 7 Tema 7
Tema 5, Tema 5, Tema 5,
I1K-7.2 Tema 6, Tema 6, Tema 6, - TETpPaJlb C PELICHHBIMU 33JjauaMu, OTYET M0 JabopaTopHOi paboTte
Tema 7 Tema 7 Tema 7
Tema 5, Tema 5, Tema 5,
IK-7.3 Tema 6, Tema 6, Tema 6, - TETpPaJlb C PELICHHBIMU 33JauaMu, OTYET M0 JJabopaTopHOM paboTte
Tema 7 Tema 7 Tema 7




IlepeyeHb OLEHOYHBIX CPEACTB IS OIeHKH (IIPOMEKYTOYHBIH KOHTPOJIb - IK3aMEH)

HazBaumue Komx-Bo OreHka 3a 0JHO CyMMapH. OlleHKa
MuHuM. Maxkcum. MuHuMm. Makcum.
[IPAKTHYECK. 3aHATHE
(TSTpaI[B C pEIIeHUEM) 6 2 3 12 18
71a00paTOPHEIE 3aHATHS
(BBIHI;JIHSHI/IC 1 OTYET) 3 2 4 6 12
pedepar 1 4 4 6
KouTponbnas padora 1 6 10 6 12
JIMCKYCCHS 1 4 5 4 3]
JIOKJIa]| 1 4 5 4 6
Bcero 36 60
dK3aMeH 24 40
UTOI'O 60 100




IIkana oneHNBaHUuA

Mudposoe
BBIPpa:KeHHe

Bripakenue B
daJiax:

CioBecHoe
BbIpa‘keHHne

KpuTepun oneHKH MHHANKATOPOB A0CTHKEHUS PH (hopMe KOHTPOJIS:

IK3aMCH

87 -100

OT1iIuyHO

OneHka «OTJINYHO» BBICTABISIETCS CTYIEHTY, €CIIH TEOPETUUYECKOE COJEpKaHHE Kypca OCBOEHO IMOJIHOCTHIO,
0e3 mpoOesoB; HMCYEPNBIBAIONIE, IOCIENOBATENbHO, YETKO M JIOMYECKH CTPOMHO H3JIaracT MaTepua;
CBOOOJIHO cHpaBiseTcs € 3aJayaMH, BONIPOCAMU U JAPYTMMH BHMIaMM NPUMEHEHMs 3HAHUH; HCIOJB3yeT B
OTBETE JIOTMOJHUTENBHBIN MaTepuall Bce MPEAyCMOTPEHHBIE MPOrpaMMON 3a/laHus BBINOJIHEHBI, KAa4eCTBO MX
BBITIOJTHEHHSI OLIEHEHO YMCIIOM 0ajioB, OJM3KUM K MakCUMalbHOMY; aHAJIH3UPYET MOMyYCHHBIE PE3yNIbTaThl;
IIPOSIBJISIET CAMOCTOSITEIBHOCTD ITPU BBIITOJIHEHUU 3a4aHUI

74 - 86

Xoporo

OreHKa «XOpOIL0» BBICTABISAETCA CTYACHTY, €CIIM TEOPETHUYECKOe CO/epKaHHe Kypca OCBOEHO IMOJIHOCTBIO,
HEOOXOTUMBIE IPAKTHYECKHE KOMIIETCHIIMU B OCHOBHOM C(hOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE TPOrPaMMOii
o0yueHusi yueOHbIC 3aJ]aHUsl BHIIIOJHEHBI, KAYECTBO MX BBIMOJHEHHUS JOCTaTOYHO BhICOKOE. CTYAEHT TBEPHO
3HAET MaTEpUall, TPaMOTHO U IO CYLIECTBY HM3JIAraeT €ro, He JOIYCKasl CyIECTBEHHBIX HETOUHOCTEN B OTBETE
Ha BOIIPOC.

60 - 73

Y nosiersopu
TEJBHO

O1neHKa «y[OBJIETBOPUTENBHO» BBICTABISETCA CTYAEHTY, €CIM TEOPETUYECKOE COAEp)KaHHE Kypca OCBOEHO
YaCTUYHO, HO MPOOETBl He HOCST CYHIECTBEHHOTO XapakTepa, OONBIIMHCTBO NMPEAYCMOTPEHHBIX MPOrpaMMOii
3aJ]aHWi BBHIMOJIHEHO, HO B HUX MUMEIOTCS OLIMOKH, IPU OTBETE HA MOCTaBJICHHBIN BOMPOC CTYACHT JOMYCKaeT
HETOYHOCTH, HEJOCTATOYHO TMpaBWIbHbIE (OPMYIMPOBKH, HAOIIOAAIOTCS HAPYUICHUS JIOTUYECKOH
IIOCIIEAOBATENBHOCTH B U3JI0)KEHUH IIPOTPAMMHOIO MaTepHaIa.

Huoxe 60

Heynosnersop
HUTCIIBHO

OneHka «HEYJOBIETBOPUTENIBHO» BBICTABISETCS CTYIEHTY, €CIIM OH He 3HAeT 3HAYUTEeNbHOM dYacTu
MPOTrPaMMHOI'0 MaTepuala, JOMyCKAaeT CYIIECTBEHHbIE OIMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPyJHEHUSMH
BBHIMOJTHSIET TIPAKTHUECKUE Pa0OThl, HEOOXOJWMBIE TPAKTHYECKHE KOMIICTEHIIMH HE CQOPMUPOBAHEI,
OOJIBIIMHCTBO TMPEILyCMOTPEHHBIX TporpaMMol oOyueHHs Y4eOHBIX 3aJaHHi He BBHIMOJIHEHO, KAa4eCTBO WX
BBITIOJIHEHHS OLIEHEHO YHCIIOM 0aJlIoB, OJM3KUM K MUHHUMAaJIbHOMY




KpaTkas xapakTepucTHKa OIIEHOYHBIX CPeACTBa

aBTOMATH3HPOBATH MPOLEAYPY U3MEPEHHS YPOBHS 3HAHHUHN U
yMeHu# o0yJaronerocs.

Ne Haumenosanue Kpamkas xapakmepucmuka oyeHo4H020 cpedcmea IlIpeocmasnenue
n/n OUEHOYHO20 cpedcmea OUEHOUHO20 cpedcmea 6
donoe

JlabopaTopras pabora Oto BHA ydeOHOW pabOTHI, IEThI0 KOTOPOH SIBISETCS Temsl 1abopaTOpHBIX
n3ydeHHe (MCCIIeOBaHNe, H3MEPEHNE) XapaKTePUCTHK paboT, KOHTPOJIBHBIE
1abopaTOpHOTO OOBEKTA. BOTIPOCHI TTO0 TEME
e mabopaTOpHBIX 3aHATHI: OCBOCHHE M3ydaeMOH yueOHOH |mabopaTopHOii paboTsl,
JVCIUIUINHBL, TPHOOPETEHNE HaBBIKOB PAKTHIECKOTO BOIIPOCHI K KOJUIOKBUYMY
MIpUMEHEHNUS 3HAHWUH ya9eOHOW AUCIUIUINHBI (IUCIUILIAH) C
HCITIONE30BaHIEM TEXHHICCKUX CPEICTB U (HIIH)
000pyIOBaHUs

[TpakTHyeckoe 3aHATHE B xone npakTtiuueckux paboT CTyICHTHI OBJIAICBAIOT TeMbI mpaKTHIECKUX
YMEHHSMH MONb30BaTECS Pab0TATh ¢ HOPMATUBHBIMU 3aHATHI; KOHTPOJIbHBIE
JOKyMEHTaMH ¥ HHCTPYKTHBHBIMHU MaTepHallaMH, BOIIPOCHI U 3a/IaHHUS 110
CIPaBOYHUKAMH, COCTABIIATh TEXHUIECKYIO TOKYMEHTAINIO;  |TeME MPaKTHIECKOTO
BBITIOJHATD YEPTEKH, CXEMBI, TAOJHIIBI, peIIaTh pa3HOTO POAA |3aHATHSA
3a71a4H, eNaTh BBIYUCIICHUS, ONPEACIIATh XapaKTePUCTUKH
Pa3INYHbIX BEIIECTB, OOBEKTOB, siBIeHUH. Llenn
MPAaKTHIECKUX 3aHATHH 3aKIIF0YAeTCs B BEIPAOOTKE y
CTYJICHTOB HAaBBIKOB IPUMEHEHHS MTOYICHHBIX 3HAHUH IS
peLIeHUs NPAaKTHIECKUX 3aa4 B IPOLIECCEe COBMECTHON
JIESITEILHOCTH C TIPETI0JaBaTeIsIMU.

Keiic-3amaua [TpoGnemHOe 3a1aHKUE, B KOTOPOM 00ydaromeMycs 3agaHust 171 peICHUs
MPEeTaraloT OCMBICIUTD PEABHYIO MPO(ecCHOHAIBHO- Keiic-3a1auu
OPHEHTHPOBAHHYIO CUTYAIHIO, HEOOXOUMYIO JUTS PEIICHNS
JTAaHHOH ITpoOIeMBI.

4. Konrponsaas pabora CpencTBo IpoBEPKH YMEHUH IPHUMEHSTH MTOMy4YeHHbIE 3HaHUsI | KOMIIIEKT KOHTPOIBHBIX
JUIS peTLICHUS 3a71a4 OTIPEEIICHHOTO THUIA 110 TEME HIIH 3aJaHuU 110 BapHaHTaM
paszeny.

6 |Pacuerno-rpadmueckas CpencTBo IpOBEPKH YMEHHI IPHUMEHATH MTOJy4eHHbIe 3HaHus | Kommekr 3amannit s
pabora TI0 3apaHee ONpeJIeNICHHON METOANKE JUISl pEILICHUs 3a1a4 WIIN | BBITIOJTHEHHSI PACUeTHO-
3aJaHHU{ 110 MOJTYIIIO WJIM AUCUUIUIMHE B IIETIOM. rpajuieckoi paboThl
7 |Pedepar [IpoxykT camocTOATENEHON paOOTHI CTYICHTA, Tewmsl pedepaTon
MPE/ICTABIAIONNI CO00H KpaTKoe U3JI0KEHUE B MMCHbMEHHOM
BUJIE MTOJIYYEHHBIX PE3YJIbTaTOB TEOPETHUECKOTO aHAIN3a
olpezielIeHHOM Hay4JHOI! (Y4eOHO-1CClIe0BaTeNbCKOM) TEMBI,
T/Ie aBTOP PACKPBIBAET CYTh UCCIEAYEMOH IIPOOIEMBI,
TPUBOIMT Pa3INIHbIC TOUKH 3pEHHS
8 |CobGecenoBanue CpencTBo KOHTPOJISI, OPraHN30BaHHOE KaK CIICIMalIbHAs Bomnpocs! o
Gecena mpenogaBaTens ¢ 00yJalomuMcs Ha TEMBI, CBSI3aHHBIE |TeMaM/paszenaM
C M3y4aeMOH TUCLUIUINHOMN, M PACCUNTAHHOE Ha BBIACHEHHE | TUCIUILINHBI
o0bema 3HaHMH 00yJaloIIerocs Mo ONpeeICHHOMY pa3ziey,
TeMe, mpodIeMe | T.IL.
9 |[Tecr Cucrema CTaHIapTH3UPOBAHHBIX 33/1aHHUH, O3BOJISIONIAs ®DoHJT TECTOBBIX 3aJIaHUH




MuHHCTEpCTBO HayKH U BhICIIEro oopasoBanus Poccuiickoit denepanun
HuxHexaMcKuii XUMUKO-TEXHOJIOTUYECKUNA HHCTUTYT ((pusinan)
benepanbHOro rocyAapCTBEHHOTO OIOIKETHOTO 00Pa30BaTENBLHOTO YUPEKACHUS
BBICIIIET0 00pa30BaHus
«Ka3zaHcknil HalMOHAJIBHBIA UCCIIE0BATEIbCKUIM TEXHOIOTUYECKUI YHUBEPCUTET»

Y4eOHBIM MJIAHOM TI0 HAIPaBJICHUIO MOATOTOBKH MarucTpoB. 15.04.02 «TexHoJorHYecKue
MAIIIUHBI 1 000PYIOBaHUE

(k00 u Haumenoganue)

[Tpoduns/mporpamma: _ «XHUMHUYECKOE MAITMHO- U alIapaTOCTPOCHUEY
(Haumernosanue)

U1 00y4alomuXcs IPeayCMOTPEHO NTPOBEACHUE T1a00paTOPHBIX 3aHATHH.

JIaGopaTopHbIE 3aHATHS M0 TUCIUIUIMHE MPOBOISTCS B CHEIHAIBFHO 000pYIOBaHHBIX
naboparopusix € TNPUMEHEHHEM HEOOXOJMMBIX CpeACTB OOydeHus: JabopaTOPHOro
obopynoBaHus, 00pa3IoB s HCCIEI0BAaHUM, MeToandyeckux mocobuil. Llens mposenenus
71a00paTOPHBIX PabOT - MPAKTHYECKOE OCBOCHHE TEOPETUYECKUX IMOJIOKEHUN JIEKIIMOHHOTO
MaTepuana, a TakkKe BBIPa0OTKAa CTYJCHTaMH OMpPEACICHHBIX YMEHHH W HaBBIKOB
CaMOCTOATETHHOTO SKCTIEPUMEHTHPOBAHUSI.

JlaGoparopHasi padora Nel.
Pacuem  nnockux  anemenmog  060opydosamus  paznodceHuem 8  0B0UHOU

mpucoHomempuyeckuil psio Pypwe.
(mema nabopamopHoii pabomuwl)

1) nmnpuBOASATCA W TOSACHSIIOTCS TEOPETUYECKUE AaCIEKThl, PACKPBHIBAIOIINE CYTh
nabopaTopHOH pabOTHI;

2) maeTcs mpuMep, pelICHUs 3a]aud, aHaJOTHYHOM 3a/1aue, TIOCTaBJICHHOW B
naboparopHoit pabdore;

3) IpUBOJATCS METOAMYCCKUE YKA3aHUS JIJIS BHITTOJHEHHSI TAOOpaTOPHOI paboTHI;

4) mpeyiaracTcs NpUMEpHast CTPYKTypa OT4eTa 1o J1abopaTOpHO# padoTe;

5) IpUBOJATCS KOHTPOJIBHBIE BOIIPOCHI K 3alIUTE OTYETA MO padoTe.

JlabopaTopHasi pa6ora Ne2.
Pewenue nunetinou cmayuonapuoti 3adauu snemenmos 000py0oeaHus muna opyc

MemoO0OM KOHEYHbIX paswocmeﬁ.
(mema nabopamophou pabomawt)

1) mnpuBOASTCA W  TOSCHSIOTCS TEOPETHYECKUE AaCIEKThl, PACKpPBHIBAIOIIHE CYTh
nabopaTtopHoi pabOTHI;

2) maeTcs MpUMep, pEIIeHUs 3aaui, aHaJOTHYHOM 3a/1aue, TIOCTaBICHHOH B
nabopaTopHoi padorte;

3) IpUBOJATCSA METOIMYCCKUE YKa3aHUS JIJIS BBITIOJHEHUS J1a00paTOpHOI paboTHI;

4) mpeuiaraeTcs IpUMEpHas CTPYKTypa OT4eTa 1o J1abopaTOpHO# padoTe;

5) NpUBOIATCSA KOHTPOJIBHBIC BOMPOCHI K 3aIIMTE OTYETa 10 padoTe.

JlabopaTopHas pa6ora Ne3.
Peanuzayus ancopumma pewienus 3adauu pacuema memoooM KOHEYHLIX INeMEeHMO8

NPUMEHUMETIbHO K npocmeszezZ cxeme
(mema nabopamopHoil pabomuol)

1) mnpuBOASTCA W TOSACHSIOTCS TEOPETUYCCKUE AaCIEKThl, PACKpPBHIBAIONIHE CYTh
nabopaTtopHOi padOTHI;




2) maetcs IpuMep, PEeLICHUs 3a/1a491, aHAJOTMIHOM 3a/1aue, MOCTAaBICHHOH B
nabopaTopHoOU padoTe;

3) IpUBOATCS METOAMYCSCKUE YKA3aHUS JIJIS BHITOTHEHHSI TAOOpaTOpHO paboTHI;
4) mpeuraraeTcs IpUMEpHast CTPYKTypa OT4eTa 1o J1abopaTOpHO# padoTe;

5) mpUBOIATCS KOHTPOJIBHBIE BOMPOCHI K 3aIIUTE OTYETA IO paboTe.

JladopaTopHas pa6ora Ne4.
Pacuem anemenmos niockou ghopmvi ¢ NHOMOWBIO KOMNBIOMEPHBIX CUCHEM MOOENUPOBAHUS

2/1eMeHmMo8 000PYO08aAHUSL.
(mema nabopamopHoil pabomuol)

1) npuBOIATCS W  TOSCHSIOTCS TEOPETHYECKUE AaCIEKThI, PACKPHIBAIOIINE CYTh
nabopaTtopHoi padoTHI;

2) maetcsi IpuMep, PeICHNUs 3a/1a49H, aHAJOTMIHOM 3a1aue, MOCTAaBICHHOH B
nabopaTopHoi padorte;

3) npUBOJATCSA METOIMYECKUE YKAa3aHUS AJIs1 BBIIIOJHEHUS 1a00paTOpHOM paboThI;

4) npeanaraercs MpUMEpPHasl CTPYKTypa oTYeTa 1o J1adopaTopHOi paborTe;

5) mpuBOIATCSI KOHTPOJIBHBIE BOIIPOCHI K 3aIUTE OTYETA MO padoTe.

Kpurepun ouenku 1abopartopHbix pador

[Tpu moATroTOBKE K JTab0opaTOpHOI padoTte 1o nuciuruinHe « COBpEMEHHBIC TPOrPAMMHBIE
KOMIUICKCBI JUTSI pacyeTa 000PYAOBAHUSY CTYACHT JOJDKEH BBIMIOTHUTH CICAYIONTUES BUIBI
pabor:

MunumanbHblii | MakcumMaJabHBIN
Buasl pador
0aJI oaJ

CamocrositenbHas mpopaboTKa
TEOPETUYECKOT0 MaTepralia K 1abopaTopHon 0,4 0,8
pabote
O3HaKOMJIEHHUE C YCTAaHOBKOMU, MPUOOPOM,
METOJIMKOMN BBITIOTHEHUS JTa00paTOPHOI 0,4 0,8
paboThI
BrinonHenne He00X0MMOTro 3KCIIEpUMEHTa 0,4 0,8
O06paboTKa pe3ynbTaToB UCCIIEAOBAHUS, 04 08
NOCTpOeHHE IpaduKoB ’ ’
AHanu3 pe3yabTaTOB UCCIIEIOBAHUS U BBIBOJI 0.4 08
o pabore ’ ’

UTOTO: 2 4

Taxum obpazom, kaxaas sabopaTopHast paboTa OI[EHMBAETCS MUHUMYM B 2 Oai,
MakcuMyM B 4 6asa. [locie BbIMoHEHNs BceX padOT pacCUMTHIBAETCS UTOTOBBIN Oai 1o
JTAHHOMY OLIEHOYHOMY CPEJICTBY, KaK CyMMa I10 BCeM J1a00opaTOPHBIM paboTam.



MuHHCTEpCTBO HayKH U BhICIIEro oopasoBanus Poccuiickoit denepanun

HuwxHexkaMcKkuii XMMUKO-TEXHOJIOTUUECKUI MHCTUTYT ((unan)
(dhenepanbHOro roCy1IapCTBEHHOTO OIOKETHOTO 00Pa30BaATEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BAHUS
«Ka3zancknii HAaIMOHAIIBHBIN UCCIEA0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET»

VY4eOHBIM IJIAHOM IO HANpaBIEHHUIO MOATOTOBKM MaructpoB: 15.04.02 «TexHomornyeckne
MaIlNHbI U 000pYy/I0BaHUEY

(K00 u HaumeHo8aHue)

[Tpoduns/mporpamma: _ «XMMHUYECKOE MAIIMHO- U allIAPATOCTPOEHUEY
(Haumenosanue)

JUTSL 00YYArOIIMXCS TPEyCMOTPEHO MPOBE/ICHNE MPAKTHYECKHUX 3aHATHIA.

OO0yyarommmMcst MpeyIaraloTcs pa3HOYPOBHEBBIC 3a/1aull M 3aJaHHsI PEKOHCTPYKTUBHOTO
YPOBHS, TO3BOJISIIONIME  OLIEGHWBATh M  JHMAarHOCTUPOBATh YMEHHUSI  CHHTE3UPOBATh,
aHaAJIM3UPOBaTh, 0000maTh (HAKTUYECKUNH W TEOPETUUECKHI MaTepuan ¢ (opMyIUpOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHUEM MPUYUHHO-CIIEICTBEHHBIX CBSI3EH.

Sananue 1

1. PaccuuraTh pacnpeneneHue TemMmneparypsl (OAHOMEpHOE) it Tojioro mapa mpu I'Y 1
pona. [loctpouts rpadguku pacrpeneneHus: TeMIepaTypsl No paauycy mapa. Onpenenurb
BEJIMYMHY TEIJIOBOTO NTOTOKA.

HUcxonHble JaHHBIC:

pannyc BHyTpeHHe# nosnoctu mapa R1 =20 mwm;

BHEIIHUN paguyc mapa R2 =40 mm;

TeMrieparypa BHyTpeHHelr nosepxHoctu TC1 = 100 °C;

TeMIieparypa BHelHel nosepxHoctu TC2 =40 °C;

K03 UIIMEHT TETIONPOBOAHOCTH MaTepuania mapa A = 45 Bt/(m-K).

3aganue 2

2. PaccuuTtarh OJHOMEpPHOE TeMIepaTypHOe MoJie Juisl cTalibHOM TpyOsl mpu ['Y 1 pona.
[Toctpouth rpaguku pacnpefesneHus TeMIlepaTypbl Mo paauycy TpyObl. Omnpeaenutsb
BEJIMYMHY TEIJIOBOIO MOTOKA.

Hcxonnblie nanHble: BHEIIHUHN paauyc Tpyosl R2 = 40 mwm;

BHYTpeHHUH paguyc TpyOsl R1 =20 mm;

nHa Tpyos! L = 500 mMM;

teMrieparypa BHyTpeHHel nosepxHoctu TC1 = 100 °C;

TeMIieparypa BHelHel nosepxHoctu TC2 =40 °C;

KO3(PPHUIHMEHT TEII0NPOBOAHOCTH MaTepuana Tpyos! A = 45 Bt/(m-K).

3aganme 3
3. OnpenenuTh pacmpeaelieHne TeMIepaTyphl s MJIOCKON CTalbHOM HEOTpaHWYEHHOUN
miactuabl npu 'Y 1 poma. Iloctpouts rpaduku pacmpenesieHHus TeMIepaTypbl IO
TOJIIIIUHE TIACTUHBI. ONPeeIUTh BEIMUYUHY TETUIOBOTO MOTOKA.
HcxonHble JaHHBIE: TOJMIMHA IIacTUHBI L = 20 MM;
TeMmnepatypa JeBoit noepxHoctu miactudel TC1 = 100 °C;



TeMIepaTypa npaoil noBepxHoctu miactuiel TC2 = 40 °C;
KOX(UIIMEHT TETUIONPOBOIHOCTH MaTepuaia rmiactTuHsl A = 45 B1/(m-K).

3aganue 4
4. Omnpenenutb pacmpejielieHHe TeMmneparypbl (OZHOMEpPHOE) JJii  CTaJIbHOIO
TEIUIOU30JMPOBaHHOTO cHapyxu mapa npu [Y 1 poma. Iloctpouts rpaduku
pacopeneieHusl TeMIepaTtypbl 1o paauycy Imapa. OnpeneiauTh BeIHMYHUHY TEIIOBOTO
MOTOKaA.
Ncxonubie nannbie: paauyc mapa R1 =40 mm;
panuyc Teron3osiuu R2 =45 mw;
temnepatypa nopepxaoctu mapa TC1 = 100 °C;
TeMnepaTypa BHenIHel noepxHocTu nzoiisinuu TC3 = 30 °C;
K03 ¢uuueHT TemtonpoBoaHocTu ctanu Al =45 Bt/(m-K);
KO3 UIIUEHT TeIONpoBOAHOCTH Teruton3osanuu A2 = 0,2 Bt/(m-K).

3aganue 5

5. OmnpenenuTe  pacOpenesieHHEe  TEMIIEpaTypbl IO  paguycy g CTAIbHOM
Teron30aupoBanHoil TpyOsl mpu I'Y 1 poma. Iloctpouts rpaduku pacnpeneneHus
TEeMIIEpATyphl MO paanycy Tpyosl. OnpeneauTs BEIUYUHY TEIUIOBOTO OTOKA.

Hcxonnble nanHble: BHYTpeHHUN paauyc Tpyosl R1 = 20 mm; BHentHuil panuyc TpyOsl R2
= 40 mM; BHemHUU paauyc temonzonauuu R3 = 45 mm; amuna tpyost L = 500 mwm;
Temreparypa BHyTpeHHeld moBepxHoctu Tpyosl TC1 = 100 °C; temmepaTypa BHEIIHEU
noBepxHoctu m3ossiiuu TC3 = 30 °C; koapdunmreHT TeronpoBoaHoCTU ctanu Al = 45
B1/(M-K); kosdpunrent teronpoBogHocty Teruionsomsuu A2 = 0,2 Bt/(m-K).

3aganue 6

6. Omnpenenuts pacnpenesieHue TeMIepaTypbl MO TOJIMIMHE TUIOCKOM MHOTOCIOMHOU
HeorpaHuueHHoi mnactuHbel npu 'Y 1 poma. Iloctpouth rpaduku pacnpenencHus
TEeMIEepaTyphl MO TOJIIMHE MIACTHHBL. ONpeenTh BEIMYMHY TEIIOBOTO MOTOKA.
Hcxonubie ganuble: TonmmHa neporo cios L1 = 20 mm; TommmHa BToporo cios L2 =5
MM; TeMmIepaTypa JEBOM IOBEpXHOCTH IiepBoro cios miactusl TCl = 100 °C;
TeMIlepaTypa mpaBoil MOBEPXHOCTH BTOpOro cios miactuubl TC2 = 40 °C; koadduiiuent
TEIUIONPOBOJHOCTH MaTepuana nepBoro cimost Al = 45 Br/(m-K); xosddunment
TEIJIONMPOBOIHOCTH MaTepuasia BToporo cios A2 = 0,2 Bt/(m-K).

3apanue 7

7. Onpenenuts pacnpeaesieHne TeMIepaTypsl AJs MOJI0ro 1apa npu cMemansbix 'Y 1 u
2 pona. Iloctpouts rpaduku pacnpemencHuss TeMIepaTypsl MO pPaguycy IIapa.
Onpenenuts TeMIepaTypy BHYTpeHHeW moBepxHocTu nojoro mapa TCIl. Onpenenutsb
BEJIMYMHY TEIJIOBOIO ITOTOKA HAa BHEIIHEN MOBEPXHOCTH I11apa.

HcxonHble naHHbIE: paguyc BHYTpeHHeW mojoctd mapa R1 = 20 mm; BHemHuil paguyc
mapa R2 = 40 mM; TeruioBoil moTok Ha BHyTpeHHe#l moBepxHoctu ql = 900 Br/m2 ;
TeMmrepaTypa BHeHmIHeW moBepxHoctu 1mapa TC2 = 40 °C; xosddunueHt
TeTJIONPOBOIHOCTH MaTepuaia mapa A = 45 Bt/(m-K).

3aganue 8
8. OmpenenuTh pacrnpeAesieHne TeMIEPATypbl MO paAuyCy CTalbHOW TpYyObl IIpH
cvemanubix 'Y 1 u 2 poma. Iloctpouts rpaduku pacnpeneneHus TeMmIepaTrypsl IO



paauycy Tpyosl. OnpeneauTs TeMrepaTypy BHyTpeHHel noBepxHocTu cTeHKU Tpyosl TCI.
OnpenenuTs BEIMYUHY TEIUIOBOTO OTOKA HA BHEITHEHN MOBEPXHOCTH TPYOHI.

HcxonHple naHHBIC: BHYTPeHHHUH paguyc Tpyosl R1 = 20 mM; BHemHM paanyc Tpyost R2
= 40 mm; anuHa TpyOs! L = 500 MM; TET10BOI MOTOK HAa BHYTPEHHEH MOBEPXHOCTU TPYOBI
ql = 900 Bt/M2 ; Temmeparypa BHemHed moBepxHocTd Tpyosl TC2 = 40 °C;
K03 PUIMEHT TEIIONPOBOAHOCTH MaTepuaiia A = 45 B1/(m-K).

3aganue 9

9. OmnpenenuTh pacmpeneicHUe TeMIepaTypbl MO TONIIMHE IUIOCKOM CTalbHOM
HEOTpaHWYEHHOM macTHHbl Npu cMmemanHbix ['Y 1 u 2 pona. Iloctpouth rpaduxu
pacmpeeseH sl TeMIepaTyphl 1Mo TOJNIIMHE MIacTUHbI. ONpenenuTh TeMIepaTypy JeBou
noBepxHoctu miaactuHel TCIl. Omnpenenuts BeNIWYMHY TEIUIOBOTO IOTOKA MPaBOU
MOBEPXHOCTH IJIACTHHBI.

Hcxonubsle maHHBIE: TONMMHA TutlacTuHbl L = 20 MM; TErIoBOH MOTOK Ha JIEBOU
noBepxHoctu ql = 900 B1/mM2 ; Temmeparypa mpaBoi moBepxHoctu TC2 = 40 °C;
KO3 (ULUEHT TEITONPOBOAHOCTH MaTtepuana A = 45 Bt/(m-K).

3apanmue 10

10. OnpenenuTs pacmpeneieHre TEMIEPATyphl Mo paauycy nosoro mapa npu ['Y 3 pona.
BHyTpeHHsis moyocTh Imapa 3amnoyiHeHa xuakoctbio. Illap HaxomuTcs B ra3oBoii cpene.
[Toctpouth rpaduku pacnpeneneHus TeMIepaTypbl Mo paguycy Imapa. OnpeaenuThb
TeMIeparypy BHyTpeHHeW moBepxHoctn mmapa TCl u TemmepaTypy BHEIIHEH
noBepxHocTu Imapa TC2. OmnpenenuTs BETWYUHY TEIUIOBOIO TOTOKAa Ha BHEIIHEH
MOBEPXHOCTH.

HcxonHble gaHHBIE: paauyc BHyTpeHHelH mojioctu mapa R1 = 20 Mm; paaumyc BHeLIHEH
noBepxHocTu mapa R2 = 40 mMm; Temneparypa xkuakoctu (BHyTpu mapa) T1 = 100 °C;
Temmeparypa rasa (cHapyxu mapa) T2 = 40 °C; koapHUIUEHT TEIUIO0TIaYH OT KUIAKOCTU
Kk crenke al = 240 B1/(M-K); koadduumeHT tennootaaund OT CTEHKU K razy o2 = 12
Bt1/(M-K); ko3 dunuent remnonpoBogHoctu Matepuana mapa A = 45 Bt/(m-K).

3ananmne 11

11. Onpenenuts pacnpeneracHue TeMIepaTypsl M0 paauycy cTaiabHOM TpyOsl mpu 'Y 3
pona. TpyOa 3amosiHeHa KUAKOCTbIO U HaXOJAUTCs B razoBoi cpeje. [loctpouts rpapuku
pacnpeieieHus: TeMIeparypsl o paauycy Tpyosl. OnpeaenuTs TeMrnepaTypy BHYTpEHHEN
noBepxHoctu Tpyosl TCl u Temmeparypy BHeliHeW moBepxHocTH TpyOosl TC2.
OnpenenuTs BEJIMYUHY TEIUIOBOTO TOTOKA HA BHEITHEHN MOBEPXHOCTH TPYOHI.

Hcxonublie nanHble: BHyTpeHHUN paauyc Tpyosl R1 = 20 mm; BHeurHuil paaunyc TpyOsl R2
=40 mm; nmuHa TpyOsl L = 500 mm; 75 Temneparypa xuakoctu (BHyTpu Tpyosr) T1 = 100
°C; temneparypa raza (cHapyxu Tpyosl) T2 = 40 °C; xodpduuueHT TeriooTaayd OT
xuakoctu k cterke al = 240 Bt/(m-K); koaddummenT Terioornaum oT CTEHKU K ra3y o2
= 12 B1/(M-K); koadunrienT teronpoBogHocTu Matepuaina Tpyos: A =45 B1/(m-K).

3aganue 12
12. Omnpenenuth pacmpeielieHHe TeMIepaTypbl MO TOJIIMHE IJIOCKOM CTaabHOMU
HeorpaHuueHHo# 1utactunbl npu I'Y 3 poga. IlnmactuHa oMbIBaeTcs cieBa >KMJIKOCTBIO, a
cnpaBa — ra3oM. [locTpouTh Tpapuku pacrpeneneHuss TeMIepaTypbl MO TOJIINHE
iacTuHbl. OnpenenuTs 3HaueHus temneparypsl geBoid TC1 u npaBoit TC2 noBepxHOCTH
1acTUHbl. ONpeeNuTh BEITUYUHY TEIIOBOrO MOTOKA.



Ncxonubie nannbie: ToamuHa miactubl L = 20 mm; Temneparypa xuakoctd T1 =100 °C;
temrieparypa raza T2 = 40 °C; kodpPuIMeHT TEemIo0oTAaud OT JXKHUJIKOCTH K CTCHKE
wiactunel al = 240 B1/(M-K); k03QdunireHT TermiooTaaun OT CTEHKH TIACTUHBI K Ta3y 02
= 12 B1/(M-K); k03¢ dHunmeHT TerionpoBoHOCTA MaTepraia miacTuasl A = 45 B1/(m-K).

3aganme 13

13. OnvH KOHEl COCTaBHOI'O CTEPKHS, 3aKIIIOUEHHOTO B TEIUIOM30JIMPYIOIIYI0 000JIOUKY,
HaxoauTcs npu temieparype T1, a npyroi konen — npu temnepatype T2. Cam cTepkeHb
COCTOMT U3 JBYX 4acTei, amuHel KoTopeix L1 wm L2, ¢ kospduuuenramu
TEIUIONPOBOJHOCTH MarepuanioB Al wu  A2. Haiitu Temmeparypy NOBEpXHOCTH
CONPUKOCHOBEHUS 3TUX YACTEU CTEPIKHS.

Hcxonnsle nanHble: JUIMHBI yyacTKoB cTepxkHsa L1 = 20 mMm, L2 = 80 mMm; Temmneparypa
coctaBHoro crepxHs cieBa T1 = 100 °C; Temneparypa cOCTaBHOTO CTEpXHs cripaBa T2 =
40 °C; ko3(h(PUIMEHTH TEMIONPOBOAHOCTH MAaTepUajoB MEPBOM W BTOPOM yacTeil
coctaBHoro crepxkusa Al =45 Bt/(m-K), A2 = 400 Bt/(m-K).

3aganue 14

14. OnuH KOHELl COCTaBHOI'O CTEPKHSA, 3aKIIOYEHHOTO B TEIUIOM3OIUPYIONILYI0 000JI0UKY,
Haxoxautes npu temneparype T1, a npyroit koneny — npu temreparype T2. Cam cTepKeHb
COCTOMT U3 JBYX 4acTe, amuHel koTopeix L1 wm L2, ¢ kosdduuuentamu
TEIUIONPOBOJHOCTH MatepuanioB Al wu  A2. Haiitu Temmeparypy HOBEpXHOCTHU
CONPUKOCHOBEHHUS dTHUX YACTEN CTEPIKHS.

HcxonHble naHHbIe: JUIMHBI y4acTKoOB cTepxkHsa L1 = 75 mMm, L2 = 25 MMm; Temmneparypa
coctaBHOrO crepkHa cineBa T1 = 250 °C; Temneparypa cOCTaBHOTO CTEpKHs crpasa T2 =
30 °C; ko3¢ ¢uUUMEHTHl TEMJIONPOBOJHOCTH MATEpUANOB IEpPBOM M BTOpOM wyacTeit
coctaBHoro crepxkus Al =45 Bt/(m. K), A2 =270 Bt/(m-K).

1) npUBOATCS Y TIOSICHSFOTCSL TEOPETUICCKUE ACTICKTHI, PACKPHIBAIOIINE CYTh TEMBI;

2) maeTcs MpUMep, PEIICHUs 3aauu, aHAJIOTHYHON 3aj1aue, MOCTaBICHHOW B 3aJ[aHUN;
3) NpUBOAATCA METOAUYECKUE YKA3aHUS JJIsl pEeLICHUS 3aJaHus;

4) npuBOASTCS KOHTPOJBHBIE BOIIPOCHI K paboTe.

Kpurepun oueHKu npakTH4YecKuX 3aHATHI

N3yuas mpenmer, oOydaromuiics BBIMOJIHSAET 6 3amaHuid. 3a pelleHHe KaxkJoro OH
MOKET Moiyduth OT 2 1m0 3 OamnoB. Eciam He chopaBuwiics ¢ 3amgaHueM 0e3 TMOMOINU
MpernoaBaTesi, OLEHKa CHUXKAETCS.

WTOroBelif peHTHUHTI MO NPAKTUUYECKUM 3aHSATUSM MPOCTABISETCS KaK CcyMmMMma
MOJTy4YEeHHBIX OAJIJIOB 3a pelieHre 8 NHANBUAYAIbHbBIX 3a/1aHUN.



MuHuCcTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @enepannu
HuxHekaMCKU XUMUKO-TEXHOJOTUYECKUN MHCTUTYT (uinan)
denepabHOTO TOCYIaPCTBEHHOTO OI0/KETHOTO 00pa30BaTEIIHPHOTO YUPEKIACHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCkui HAIMOHAJIBHBIN UCCIIEA0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)

@axynromem _ MexaHUYECKHUIN

Kageopa__MamvH u anmapaToB XMMHUYECKUX TIPOU3BOJICTB

HamnpaBneHue noAroToBKHU: 15.04.02 «TexHOTOTHYECKNE MAIIIUHBI

1 000pyI0BaHKE)
(K00 u HaumeHnoBaHue)

HpO(l)I/IJ'IB/ nmporpamMma. «XHUMHYECKOE MANIMHO- M allIapaTOCTPOCHHUE»
(HaumeHnosanue)

CemecTp 2
JK3aMeHAIMOHHDIN Onjer N 1

1. Marematuyeckue OCHOBBI TPOSKTUPOBAHMSI MAIIIUH, IPUBOIOB U CHCTEM.
2. Pacyer mioCKHX 3JIeMEHTOB 000pYIOBaHMSI PA3JI0KEHUEM B IBOMHON TPUTOHOMETPUYECKHIA
pan Oypse

DK3aMeHALMOHHBIN Ouster Ne 2

1. KHaCCI/Iq)I/IKaI_II/IH H KpaTKas XapaKTECpUCTUKa METOJO0B PaCUCTa U IMTPOCKTUPOBAHU.
2. Pemenune nuHeHHOMN HeCTaHHOHapHOﬁ 3ala4yU TCIIJIOBOI'O pacyeTa 3JIEMCHTOB O60py,Z[OBaHI/I$I
ACUMIITOTUYCCKUM MCTOA0OM

DK3aMeHALMOHHBIN Ousaer Ne 3

1. AcumnToTH4ecKre METObI. 3a/1a4 pacyeTa HIeMEHTOB 000PYJOBaHHUS. PelIaeMblie CIOCOO0M
pa3oXeHUs B Psii.

2. Perennie TMHEHON CTalIMOHAPHOMN 3a7]a4d JIIEMEHTOB 000PYI0BaHUS TUIIA OPYC METOIOM
KOHEUHBIX pa3HOCTEN

JK3aMeHALNOHHbIN Outer Ne 4

1. Mertoauka ¥ ociae10BaTeIbHOCTh IPUMEHEHHS ACUMITOTHYECKUX METO0B. JInHeiHbIe 1
iockue 3ana4n. [IpenenpHas TOYHOCTD pelIeHUs

2. O0ume TpeboBaHUS K TEXHOJIOIMYECKOMY 000pYA0BaHUIO U MalnHaM. KOHCTpYyKIIMOHHbIE
MaTepHabl 1JIs U3rOTOBJICHHU 000pYyOBaHUS, MAIIMH U aIapaToB /U XMMUYECKUX U
HEe(PTEXUMHUECKUX MTPOU3BOJICTB.

DK3aMeHAIIHOHHBIN OnJieT Neo 5

1. Yucnennsie MeTobl. OO0IIast XapaKTEepUCTUKA U OCOOCHHOCTH MPUMEHECHHS.
2. Pemienuie TMHEHHOW HECTAIIMOHAPHOM 3a/1a4X TETJIOBOTO pacyeTa 3JIeMEHTOB 000pYyI0BaHUS



METOJIOM KOHEUHBIX Pa3HOCTEH
JK3aMeHALHOHHBIN Outer Ne 6

1. 3amaum pacuera IEMEHTOB 00OPYIOBaHHMSI. PEIIaEMbIE C TTOMOIIBIO YHCICHHBIX METO/IOB.
JlnHeliHbIe, II0CKHE U OOBbEMHBIE 3a1a4H.

2. Pacuer aneMeHTOB cTepKHEBOH (DOPMBI C TTIOMOIIBIO KOMITBIOTEPHBIX CUCTEM MOJICITUPOBAHUS
3JIEMEHTOB 000PYIOBaHHS

DK3aMeHALHOHHBIN Ouer Ne 7

1. DnemeHTHI 000PYIOBaHUS, MOJICIUPYEMBIE pacueTHOI cxemoii Opyca. [Ipumenenue
JIITOPUTMOB KOHEYHO-Pa3HOCTHOM anmpoKCUMAaIMK JIJIs penieHus 3a1a4. BiusHue napamMeTpos
anmnpoKCHMallMU Ha TOYHOCTH penieHust. CTalnoHapHbIe U HeCTallMOHAPHBIE MOJIEIH

2. Peanuzanus anropuTMa pelieHus 3a/1a4u pacuera MeTo0M KOHEUHbBIX SJIEMEHTOB
MIPUMEHHUTENHHO K MPOCTEHIIei cxeme

JK3aMeHAIMOHHDIN OnJjer N 8

1. OcHoBBI BapuallnOHHOTO UcyKcieHusl. DyHKIIMOHAI U €ro Bapualusl.
2. HopmaTuBHbIE TOKYMEHTHI B 001acTH pa3paboTku o0opynoBaHus u MamuH. Ctaauu
pa3paboTKu KOHCTPYKTOPCKOM TOKyMEHTAIUH.

JK3aMeHAIMOHHDIN Oujer Ne. 9

1. Ilpuznaku sxcTpemyma pyHkunoHana. @opmyina Jitiepa skcTpeMyMa (QpyHKIMOHATA
MHTETPaJIbHOI0 THUIIA OT OJHOro nepemMenHoro. O6odeHne popmyisl Difnepa Ha GYHKIMOHATIBI
OT MHOTHUX NIEPEMEHHBIX.

2. DeMeHTHI TEOpUH 000JI0YEK Ul pacyeTa U MPOEeKTUPOBAHHS TOHKOCTEHHBIX KOPITYCOB U
JTHUI 000PYIOBaHMS U MAIIMH, TOJBEPKEHHbBIX BO3AEHCTBUIO BHYTPEHHUX M HAPYKHBIX
Harpy3ok

IK3aMeHALMOHHBIN OnJyieT No 10

1. Meton xoHeuHbIX 351eMeHTOB (MKD). Tumnel KOHEUHBIX 371€MEHTOB. MOEIH 371€MEHTOB
000pyZOBaHUs TUIIA CTEP>KEHb U TUIACTHHA.

2. IlpoextupoBanue otBepcTHil. @naHnesble coeuHeHns. ONOpbI U CTPONIOBOYHBIE YCTPOWCTBA
anmnapaTroB M MalllvH.

IK3aMEeHALMOHHBIN OnJieT No 11

1. Ces3p MKD ¢ meToom nepemenieHuii. OCHOBBI Te€OpUU MaTpull, 0003HAYCHHSI, OCHOBHEIE
TUTIBI MATPHIL U JCHUCTBHS C HUMHU.
2. [IpakTHdeckoe MpUMeHEeHHE BapUALIMOHHBIX METOOB K pacdeTy JIEMEHTOB MaIllliH, IPHUBOJIOB

U CUCTEM.
IK3aMEeHALMOHHBIN OunJeT No 12

1. 3anuch OCHOBHBIX ypaBHEHUI TEOPUH YIIPYrOoCTH (IIPOCTPAHCTBEHHAS U IIJIOCKAsl 3a/1a4M) B
MaTpu4HOM popme. 3anuch GyHKIMOHATA MOTEHIIUATLHONW U paOOTHl BHEIIHUX CHII B
MaTpu4yHOU popme.



2. Pacuer u mpoekTupoBaHue anmnapatoB Beicokoro aasieHus (ABJ]). KoncTpykmuu kopmycoB u
3aTtBOpoB AB/I.

IK3aMeHANNOHHBI Ouaer Ne 13

1. BapuannoHHO-pa3HOCTHBIN METO/ pacuera 3JeMeHTOB 0bopyaoBanus. [lonarue o
BapHallMOHHO-pa3HOCTHOM MeTozie (BPM) pacuera KOHCTpYKIIHiA.

2. OcHOBBI pacyeTa U KOHCTPYMPOBAHUS MAIlIMH U allapaToB C BPAIIAIOIIUMUCS dJIEMEHTaMH.
Bubpo3zamuTa MalmH 1 MEXaHU3MOB

IK3aMeHALMOHHBIN Omaer Ne 14

1. Pa3HOCTHBIE IPOU3BOAHBIC U UX TUIIBL. BBIBOJI OCHOBHBIX COOTHOILICHHUI BapUalluOHHO-
Pa3HOCTHOTO METO/Ia MPU pacyeTe MIACTUHKU Ha U3THUO.

2. HopmaTuBHbIE TOKYMEHTHI B 007acTH pa3paboTku o0opynoBaHus u mamuH. Ctaauu
pa3paboTKu KOHCTPYKTOPCKOM IOKyMEHTAIUH.

9K3aMeHAMOHHBIN OnJjier Ne 15

1. Pacuer 351eMEHTOB IJIOCKOM Q)OPMBI C MIOMOIIbIO KOMIIBIOTCPHBIX CUCTEM MOICIINPOBAHUA
3JICMCHTOB O60py,Z[OBaHI/IH

2. DiIeMEeHTHI TCOPUU 000JI0Y€EK AJIg pacueTa U IPOCKTUPOBAHUSA TOHKOCTCHHBIX KOPITYCOB U
JHUAIIT O60py,I[OBaHI/I$I W MalllWH, ITOABCPIKCHHBIX BO3JICHCTBHUIO BHYTPCHHHX U HAPYKHBIX
Harpy3ok

9K3aMeHALMOHHBIN OnJjieTr Ne 16

1. Ilonsartue o merone rnobanpHbIX dNeMeHTOB (MID). Coueranue MI'D u MKD unu BPM npu
pacuere CIOKHBIX KOHCTPYKIUH.

2. O6mue TpeGoBaHMsI K TEXHOJIOTUYECKOMY 000pyI0BaHHIO M MamuHaM. KoHCTpyKIIMOHHBIE
MaTepuabl i1 U3TOTOBIEHHUS 000PYIOBaHUS, MAIIMH U allllapaToB AJs XUMUUYECKUX H
He(TEXUMHYECKHUX TTPOU3BOJICTB.

Kpurepun oueHku

[IpomexkyTounass  arrecramusi  CTyAeHTOB  no  aucuuimHe  b1.B.03
«CoBpeMEHHBIE METOJIbl pa3pabOoTKU MPUBOJOB, MAIIUH W CHUCTEM» MPOBOJUTCS B
coorBeTcTBUU ¢ OOIl u sBusercs oOs3atenpHOU. [IpomexxyTodyHasi aTTecTalus
MPOBOJUTCS B BUJIE K3aMEHA.

CTyneHT AoImycKaeTcs K 3K3aMEHY M0 JUCIUIUIMHE, €CIU TeKYIIUH PEUTHUHT T10
JTUCIUIUIMHE COCTABUT BEIUYMHY, OOJIBIIYIO WM paBHYI0, 4yeM 36 OamoB. B ciydae
Haau4us  y4yeOHOM  3aJIOJDKEHHOCTH WJIM  TPOIMYCKOB  CTYIEGHT  OTpabaThiBacT
COOTBETCTBYIOIIIME 3aHATHA B  (QopMe, TpPENIOKEHHOW TMpenojaBareiieM W
MpEACTaBICHHON B paboyeil mporpamMme AUCIUTUTHHBL.

OueHuBaHue CTy/IeHTA HA IK3aMeHe

Ha »sk3ameHe cTyaeHTy mpejjaraercsi OWIET, COCTOSAUIMI U3 JBYX TEOPETUUYECKUX
BonpocoB. [locie oTBeTa Ha Kax bl BOIIPOC CTYAEHTY MOTYT OBITh 33JIaHbl IOTIOJTHUTEIbHbBIE
YTOYHSIIOIIME BOIPOCHI, TpeOyrolue KpaTKOro oTBeTa. JlOMONHUTENbHbIE BOIMPOCHI, Kak



MIPaBUJIO, 3aJAIOTCSA MPU HEMOJHOM OTBETE M HYXHBI JJisi OoJjiee aJeKBaTHOTO OICHUBAHUS
3HAHUM.

MakcuMabHBIN dK3aMEHAIMOHHBIN peUTHHT cocTaBiseT 40 6amnoB. MakcuMalIbHBIN
AK3aMEHAIIMOHHBIH PEHUTHUHT, KOTOPBIM MOXKET OBITh 3acYUTaH KakK IOJOKHUTEIbHBIN
coctaBisieT 24 Oamna. CTyneHThl MOTYT HaOpaTh Ha 3k3ameHe 24 — 40 GamtoB. CrTyjaeHT,
MOJIYYMBIIIMN Ha dK3aMeHEe MeHee 24 OayioB, CUMTAETCS HE CIABIIUM MpPEIMET - BHE

3aBUCHUMOCTH OT BCIIMUYUHBI TCKYIIICT'O peﬁTHHI‘a.

Bun MuHUMAaJIbHOE KOJIUYECTBO OAIOB U MaxkcuManbHOE KOJIMYECTBO OAJIOB U
3a1aHUA KPUTEPUHA MUHUMAIBHOW OIICHKH KPUTEPHUH MAaKCUMAaJIbHOU OILICHKU
12 6amtoB 20 6amoB
[IpencraBieH OCHOBHOM MaTepral [ToyHO packpsITO COAECpKAHKE
TEOPETHYECKOro Omiiera. 3armucanbl TEOPETHYECKOTro Bormpoca. JlaHbl yeTkue
TepBbrii omnpejeicHus U 3aKOHbL. MIMeroTcs orpeeneHusi, choOpMyITHPOBAHBI
BOTIPOC HEKOTOPBIC OINUOKH B OCHOBHBIE 3aBUCUMOCTH U CJIENCTBUS U3
dbopmynupoBkax. C mOMOUIbIO HuX. [I[puBeICHBI OSCHSIONINE
MPEno aBaTelis IJaHbl OTBETHI Ha npumepbl. Crenansl BIBOBI. JlaHbI
JIOTIOJTHUTEIIbHBIC YTOUHSIOIIIE OTBETHI HA BCE IOMOJIHUTENILHBIE
BOIIPOCHI [10 MaTepually OuJieTa. BOIIPOCHI [10 MaTepUally OHJIETa.
12 OamnoB 20 0ayuIoB
[IpencraBieH OCHOBHOM MaTepHal [ToJIHO packpsITO COEpKAHKE BOIIPOCa.
TEOPETHYECKOro Omera. 3armmucanbl JlaHbI YeTKHE ONpEACIICHHUSI,
Bropoit omnpejeicHus U 3aKOHbL. MIMeroTcs c(OpPMYJIMPOBaHBI 3aKOHBI M CIICJICTBHS
BOTPOC HEKOTOpBIE OIUOKU B u3 HuX. [IpuBeeHBI MOSCHSIONINE
bopmynupoBkax. C MOMOIIIO npumepsl. Caenanbl BBIBOABL. JaHbI
npenojaBaTels JaHbl OTBETHI Ha OTBETHI HA BCE JOMOJHUTEIBHBIE
JIOTIOTHUTETIbHBIC YTOUHSIOIINE BOMPOCHI IO MaTepuany ouiera.
BOIPOCHI IO MaTepuany ouiera.




MuHuCcTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @enepannu
HuxHekaMCKU XUMUKO-TEXHOJOTUYECKUN MHCTUTYT (uinan)
beaeparbHOTO TOCYIaPCTBEHHOTO OI0IKETHOTO 00pa30BaTEIBHOTO YUPEKIACHUS
BBICIIIET0 00Opa30BaHUs
«Ka3zaHCKku HAIMOHAIBHBIN UCCIIEA0BATEIBCKUN TEXHOJIOTUUECKUI YHUBEPCUTET)
@akyremem _ MexXxaHUYECKUU

Kageopa__Mauun u annapaToB XUMHYECKUX MPOU3BOJICTB

Hamnpapnenue noAroToBKu/CreuaibHOCTD. 15.04.02 «TexXHOJIOTHYECKHUE

MAaIlIMHBI 1 000pYIOBaHHUE)
(k00 u Haumenogarnue)

HpO(l)I/IJIL/ cnenManu3amnusa: «XMMHYECKOS MAIIIMHO- 1 alllapaTOCTPOCHUEC)
(HaumeHnosanue)

TeMbI TOKJIAT0B
no auctuiuinae  b1.B.03 CoBpeMeHHBIE METOAMKH pa3paO0TKU MAaIIMH, IPUBOJIOB
U CUCTEM

Jloknad — TPOIYKT CaMOCTOSITEIbBHOW pabOThl Marucrpa, MpeCTaBIISIOIINMA
co00if myOJNMYHOE BBICTYIUICHHE IO TMPEJCTABICHUIO TMOJYYEHHBIX PE3yJIbTaTOB
pelieHusl OMNpeeICHHON Yy4eOHO-TIPAKTUYECKON, y4eOHO-UCCIIEeI0BATEIbCKON WM
HAyYHOU TEMBI.

OOyuaroiuecs pa30MBAIOTCS HA TPYIIIBI, KOJIMYECTBO KOTOPBIX OIMpEEsieTCs
KOJIMYECTBOM JOKJIAAOB. UNEHBI KaKIOW TPYINIbI CAMOCTOSATEIBHO PacCHpEACsIOT
BOIPOCHI, OTBEICHHBIC TS TOKJIA1a, MEXTY COOOM.

Tema aJ1g A0KJIa14.

1. TpeGoBanus crannapToB ENMHON CUCTEMBI KOHCTPYKTOPCKOW JOKYMEHTalUU
K 0(OPMJICHUIO IPOEKTHO-KOHCTPYKTOPCKOM JTOKYMEHTALIIH.

2. TpeOoBaHMS K BBITIOJHEHUIO COOPOUYHBIX YepTex el M pabouymx dyepTexein
JeTaJeu.

3. CoBpeMeHHbIE METOAbl M3rOTOBJICHHUS KOPIYCOB amnmnapaToB BBICOKOIO
JABJICHUS.

4. KoHCTpYKLIMM U CPAaBHUTEIIbHBIE XapaKTEepPUCTUKHU 3aTBOPOB AB/I.

5. Marepuanisl Juisi U3roTOBJIEHUS MPOKIAI0K.

6. Oco0EHHOCTH KOHCTPYUPOBAHUS JINTOU, CTATLHON CBAPHOM, SMaJIMPOBAHHOM,
OMMETaITNYECKON, TYMHUPOBAHHOM, TIACTMACCOBOM, YIIIErpaUTOBOM, CTEKISTHHOMN
anraparypsl, a TAKXKeE aImapaTrypsl U3 IBETHbIX MAaTEPUAJIOB U CILJIABOB.

7. Pacuy€t 1 KOHCTpyHUpOBaHHE TOHKOCTEHHBIX ammnaparoB. OOiue cBeAeHUs Mo
YCTPOUCTBY, paCYETY U UCIIBITAHUIO AIapaToB.

8. HopmaTtuBHble mnapaMeTpsl MHpU pa3pabOTKe TOHKOCTEHHBIX amnnaparos:
pabouee u nmpoOHOE AaBieHHE, pabouas M pacuy€THas TeMmIeparypa, JAOMyCKaeMmble
HaIIpsSKECHUS;



9. TonkocTeHHBIE O0OJIOUKH, HArpy>KEHHbIE BHYTpEHHUM JaBieHHeM. OOiue
cBeleHUsT 00 000J0uKaX, OCHOBHbIE MOHATUS U omnpexaeneHus. HanpsxénHoe
COCTOSTHUE MaTepuaia yIpyrux 0CECHMMETPHUYHBIX 000JI0YEK.

10. besmomeHTHas Teopus 0007I04YEK. Y CIIOBUE IPOYHOCTH.

11. Vkperuienne oTBepcTuid B oOosoukax. Pacuy€r ykperuieHus 1o
reOMETPUYECKOMY KPUTEPHUIO.

12. OcHoBHbIe TTON0KeHUsI cTanaapta "Cocy/ibl U anmapatsl'.

13. KoHcTpykiuu pa3zbEMHBIX COEIMHEHHH M 001acThb HMX MPUMEHEHUS.
@iaHLIEBbIE COEUHEHUS U UX PACYET HA TPOYHOCTh U TEPMETHUYHOCTD.

14. OcHoBHble nosI0keHUs ctangapra Cocyasl u anmnapaTsl. HOpMbI U1 METOIbI
pacuéTa Ha MPOYHOCTH (DIAHIIEBBIX COCTUHCHHI.

15. Kosnonnsble annapatsl. PacuéTHas cxema KOJIOHHOTO anmnapara.

16. OcHOBHBIE MONOXKEHUS CTaHaapTa "cocyasl U anmnaparsl”. HopMbl U MeTOABI
pacyéra Ha MPOYHOCTH

Kputepun ouenku: BpICTyruieHHe ¢ JOKITaIOM MpeaNoyiaraeT 3HAYUTEIbHYIO
CaMOCTOSITENIbHYI0 paboTy oOyuwatomerocsi. Jlokiaa JOJMKEH BBIIOJIHATH Psij
TpeOOBaHUI: €ro CoJepKaHWe COOTBETCTBOBATH 3asABICHHOW Teme;, IeNu
COOTBETCTBOBAaTh 3ajayaM; JIOTUYHOCTh M  IOCJIEIOBATEIbHOCTh  U3JI0KECHUS
MaTepuana; CIoCOOHOCTh K padoTe C JUTepaTypHbIMU HCTOYHUKamMH, WHTepHeT-
pecypcamu,  CHOpPaBOYHOM W SHUMKIONEIWYECKON  JuTepaTypoil;  o0beM
UCCIICIOBAHHOW JUTEpATyphl U APYTrUX HCTOUYHMKOB HMHQOpPMAIUU;, CIOCOOHOCTh K
aHanu3y W 0000meHno WHGOPMAITMOHHOTO MaTepuala, CTENeHb MOJHOTHI 0030pa
COCTOSTHUSI BOMpOca; OOOCHOBAaHHOCTh BBIBOJIOB; MPABWIBHOCTH OQOPMIICHHS
(COOTBETCTBHE CTAHNAPTYy, CTPYKTypHAs YHOPSIOYEHHOCTh, CCBUIKU, IIATATHI,
TaOJIUIIbI U T.1.).

B OannbHO-peHTHHIOBOM CHUCTEME BBICTYIUICHHE C JOKJIAJ0M OTHOCHUTCS K
JOTIONHUTEIBHBIM BUAaM pabot. [llkana mauddepennupoBana mo psgay KpUTEPHEB.
OOmuit pe3ynbTaT CKJIAJIbIBACTCS KaK CyMMma OallJIoB MO MPEICTaBICHHBIM KpHUTe-
pusM. MakcumaiIbHbIN Oalt 3a BRICTYIUIEHUE ¢ JoKaanoM - 10 Gasios.

Kpurepwnii onienku bann

ITonHoe packpbITHE NPOOIEMBI

Hannuue nipesenranuu

Hannune oTBETOB Ha BOIIPOCHI Ay IUTOPUU

JIOrMYHOCTH U MOCIIENOBATENBHOCTD U3JI0KEHUS
OTCyTCTBHE OIIMOOYHBIX MJIM TPOTUBOPEUUBBIX MMOJIOKEHHM

UTOI'O
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MunucTepcTBO HayKH U BbIciiero oopasosanus Poccuiickoit denepanmu
HuxHekaMCKU XUMUKO-TEXHOJOTUYECKUN MHCTUTYT (uinan)
beaeparbHOTO TOCYIaPCTBEHHOTO OI0IKETHOTO 00pa30BaTEIBHOTO YUPEKIACHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCkui HAIMOHAJIBHBIN UCCIIEA0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)
Dakynbmem MexaHudeckKuu
Kageopa Mawun u annapamos xumuyeckux npouseoocmae

HamnpapneHnue nmoAroToBKU/CeuagibHOCTh: 15.04.02 TexHOJIOTHUYECKUE
MAaIIMHBI ¥ 000pyI0BaHNE
[Iporpamma moaroTOBKH: XUMHUYECKOE MAIIMHO- M alllapaTOCTPOCHUE

IlepeyeHsb TeM 1JI JUCKYCCHH
10 JUCLUILINHE b1.B.03 CoBpeMeHHbIE METOIUKHU Pa3paObOTKU MAIINH, IPUBOJIOB
U CUCTEM

Jluckyccusa — OUEHOYHOE CPEACTBO, MO3BOJSIONIEE BKIIOUATH 00yYaromuxcs B
mpoiecc OOCYXKJIEHHUs CIIOPHOTO BOIMPOCa, MPOOJEeMbl U OLEHUTh HX YMEHHE
apryMEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHUSI.

OOyuaromecs pa3OUBAIOTCA Ha TPYIIbI, KOJIWYECTBO KOTOPBIX ONPEIEISIETCS
KOJIMYECTBOM TE€M  JUCKYCCHMH. UYJeHbl KaXJOW TPYyINIbl  CaMOCTOSATEIBHO
pacipeienssioT BOMPOCH, OTBEICHHbIE JJIS TUCKYCCUM, MEKITY COOOM.

Ilepeyenb npenyiaraeMbIX JUCKYCCHOHHBIX T€M M HX COJepKaHuUe:

1.0co6bie TpeOoBaHMS K KOHCTPYKIIMOHHBIM MaTepuajaM JJIsi W3TOTOBJICHUS
XUMUYECKOH M HedTexuMuyeckoro obOopyaoBaHus. llepcnekTUBBl HCHOIB30BAHUS
HEMETAJUIMYECKUX MATEPUAJIOB.

2. OcoOeHHOCTH METOJMKM pacyeTa W KOHCTPYUPOBAHHUS almaparos,
paboTaronix Moja JIEeHCTBUEM BHYTPEHHEro M Hapy»KHOro aasieHus. ObecrneueHue
yCTOMYMBOCTU (POpM amnmapaToB, pabOTAIOIIUX TO]] BAKYYMOM.

3. KonctpyupoBanue u pacuér ammapaToB BbICOKOro jaaBiieHus. HopmatuBHbIE
napameTpbl: pacy€THbIE JaBJICHUE M TeMmImeparypa, KOd()PPUUIMEHT MNpOYHOCTU
CBAPHBIX COCAUHCHUMN.

4. Jlomyckaemble HANpsOKEHHs alllapaTroB BBICOKOTO JABJICHUS C Y4E€TOM
JUIMTEJIbHON MTPOYHOCTH MaTepHalia U KOHCTPYKTHUBHOIO UCIIOJIHEHHSI KOPITyCa.

5. O0ue NpUHIMUOBI U METOHOJIOTHSI KOHCTPYMPOBAHUS MAIlMH W annapaToB
orpaciu. KoHCTpyupoBaHHe W MPOEKTHUPOBAHUE, COOTHOILIEHUE MEXITy cdepamu
VH)XECHEPHOU 1€ TEIIbHOCTHU.

6. KoHCTpyKIIMOHHBIE MaTepHalibl, MPUMEHSIEMBIC JJIsi MAIllMH W allapaToB
XUMUYECKHUX Mpou3BOACTB. Knaccudukanusa MarepuanoB U 00JacTh UX MPUMEHEHUS.

7. MamuHsbl ¥ annapaThl ¢ BpallalolUMUCI KOHCTPYKTUBHBIMU 3JIEMEHTAMMU.

8. Pacuér syieMEHTOB MAaIllMH U allapaToB, MOJBEP>KEHHBIX MEXaHHUYECKUM
KOJICOaHUSIM.



9. VYmioTHsIOUIME YCTPOMCTBA MOABUKHBIX 3JEMEHTOB. THIMBI KOHCTPYKIUH
YIUTOTHSIFOIIMX YCTPOMCTB ammapaToB. YIUIOTHEHHE BajoOB M IITOKOB. OCOOEHHOCTH
UX KOHCTPYKIMU U pacyera.

10. O6nacTs NPUMEHEHHSI OT/IEIBHBIX YIUIOTHSIOMIMUX YCTPOHUCTB B 3aBUCHUMOCTH
OT YCIIOBMH OJKCIUTyaTaluu (JaBJICHUs, TEMIEpaTypbl, CBONCTB 00OpabaTbiBaeMoii
Cpenbl).

11. DneMeHTHl MEIJICHHO BPAIAIOIIUXCS U TSHKETIO0 HarpyKeHHbIX OapabaHHBIX
anmnaparos.

12. Onpenenenue 000m04uku. OO0IO0YKHA KaK OCHOBHBIE AJIEMEHTHI XUMUYECKO
annapatypsl. OnpeneneHue 000JI0UYKH BpaLCHUS.

13. OCHOBHBIC COOTHOIICHHUS JUIsI TEOMETPUYECKHUX IMapaMeTpOB JIIEMEHTA.
[TonsiTue 00 OCECMMMETPUYHON paBHOMEPHO pacHpeleN€HHON Harpyske, ee
OCOOEHHOCTH.

14. BHyTpeHHUE CUJIBI U MOMEHTHI JACHCTBYIOLIME Ha 3JIEMEHT OO0OJIOUKH;
IpUpOJa HX BO3HUKHOBEHHMS. Pa3MepHOCTHM BHYTPEHHMX M BHEUIHUX CHJIOBBIX
bakTopoB.

15. BbIBOJ ypaBHEHU paBHOBECHUS CUJI © MOMEHTOB, JACHCTBYIOIIMX HA JIEMEHT
000JIOUKH BIOJb OCEH X, Yy, z . HanpsikeHus, BbI3pIBaéMble BHYTPEHHUMHU CUJIAMH U
MOMEHTaMHU.

16. Meronuka pacyéra 0O0OJOYKM HA TPOYHOCTh [0 HANPSIKEHUSM,
BBI3bIBAEMBIM BHYTPEHHUMHU CHUJIAMU U MOMEHTaMHU.

YyacTe B JUCKYCCHMM KaXJOro OOYyYarollerocs SABISIETCS — 00s3aTENIbHBIM.
Kaxnaplii  MarucTpaHT HMMEET BO3MOXKHOCTh  HCIIOJIb30BaTh  OIpPEJICIICHHbIC
CIpaBOYHbIE MaTepuaibl. Jluckyccuss He JOJDKHA BBIXOAUTH 3a MPEAeIbl
0003HAUYECHHOW TE€MBbI, OHA JOJKHA CTPOUTHCS HAa HAYYHBIX IMOJIOKEHUSX U METOJaX,
e 1elb — pa3pelluTh Ha TEOPETHYECKOM YPOBHE CYILIECTBYIOLIEE MPOTHBOPEUHE,
MPEIOKUTh MOJENb WU alrOpPUTM JJIA BbIXoAa w3 cuTyanuu. l[IpemnogaBarenn
HaIpaBJISIET X0/ TUCKYCCUU U TTOJABOJUT €€ UTOTH.

Kpurepuii onienku bamn

JIeMOHCTpUPYET NOJHOE IOHUMAHUE MOCTABIEHHOM 3aaun. [laet noru-
YeCKU 00OCHOBAHHBIN, MTOJTHBINA 1 TPaBUIILHBIN OTBET HAa BOMPOCHL. OT- 5
CYTCTBHE OITMOOYHBIX BHICKA3bIBAHUM, ApTYMEHTUPOBAHHOCTD.

JlaeT 10CTaTOYHO MOJIHBINA OTBET, C HAPYIIEHUEM MOCIEI0BATEIBHOCTH
n310KeHus. VIMeroTcs TpyTHOCTH B 000CHOBAaHHOCTH CBOETO OTBETA.
JlaeT HenoJiHbIN OTBET (B OOIIMX YepTax) Ha BOMPOC. 4

45

Her orBera. 0




MuHuCcTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @enepannu
HuxHexaMCKHi XMMUKO-TEXHOJOTMYECKUN MHCTUTYT (huinat)
beaeparbHOTO TOCYIaPCTBEHHOTO OI0IKETHOTO 00pa30BaTEIBHOTO YUPEKIACHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCkui HAIMOHAJIBHBIN UCCIIEA0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)
Dakynbmem MexaHudeckKuu
Kageopa Mawun u annapamos xumuyeckux npouseoocmae

HamnpapneHue moaroToBKu/CeluaibHOCTh: 15.04.02 TexHOJIOTHUYECKUE
MAaIIMHBI ¥ 000pyI0BaHNE
[Iporpamma moaroTOBKH: XUMHUYECKOE MAIIMHO- M alllapaTOCTPOCHUE

IIepeuyens Tem auis pedepara
10 JUCLUIIJINHE b1.B.03 CoBpeMeHHbIE METOIUKHU Pa3paObOTKU MAIINH, IPUBOJIOB
U CUCTEM

1) Meton Purtna-TuMollieHKO MpH pelieHuH 00BEMHON M TUIOCKOW 3aJa4d TCOPHH
YIPYTOCTH.

2) Meron KantopoBuya-BriacoBa mpu perieHud OOBEMHOW M IUIOCKOHM 3a1aun
TEOpPUHU YIPYTOCTH.

3) Meroae Tpeodriia npu perieHnr 00bEMHOM M TUIOCKO#H 3a/1a4 TECOPUH YIIPYTOCTH.

4) TloreHmanbHas SHEPrUs U3ruda OaIKu.

5) I'paHuuHbBIC YCIIOBHUS ONMUPAHHS OJHOMPOJICTHBIX OAJIOK.

6) Tpuronomerpuyeckue GyHKIUU U3rHOa OAHOMPOIETHBIX OAJIOK.

7) Pacuet 0anok metooM Putia-TumoleHko

8) VpaBHeHue koseOaHuil 0K U JMHAMUYECKIE OaIOUHbIC (DyHKIIHH.

9) IlocTpoeHue AMHAMUYECKHX OaT0YHBIX (QYHKIMHA U UX HUCIIOJIb30BAaHUE B pacyeTe
n3ruba miacTuH.

10) Meton KantopoBuya-BiacoBa pacyera miacTuH.

11) OcHOBHBIC ypaBHEHHUS TCOPUHU YIIPYTOCTH.

12) AHanuTHYECKHE, YUCICHHO-aHATUTHUYCCKAE W YHMCICHHBIC METOMIBI PEIICHHS
3aJlay TEOpUHU YIPYTOCTH.

13) OcHoBHbIC TMOHATHS OE3MOMEHTHOM TEOpPHUSAX pacdyéra TOHKOCTEHHBIX
000JI0YEK.

14) BsiBoa ypaBHEHHH OE€3MOMEHTHOM TCOPHH: ypaBHCHHS PaBHOBECHS JJIEMEHTa
(ypaBHeHnue Jlamnaca)

15) VpaBHeHHe pPaBHOBECHOW 30HBI B 0OE3MOMEHTHOM TeOpHsAxX pacuéTa
TOHKOCTEHHBIX 000JI0YEK.

16) IlpumeHeHue ypaBHCHHI OE3MOMEHTHOW TEOPHUU K Pacu€Ty HANpSOHKCHWHA B
IUAJMHIPUYECKONM M KOHMYECKOHM 00070YKaxX, Harpy>KeHHbIX BHYTPEHHUM
JIaBJICHUEM.

Kpurepun ouenku



B pa6o4eii nporpaMme JMCHUILVINHBI IPEAYCMOTPEHA NOATOTOBKA U 3aLMTA
pedeparos no Asym temam. O06a pedepara olleHMBAIOTCS 110 OAMHAKOBOM HIKAJIE:

MunumMansHOe uucio 6amuioB — 4 Oajil BBICTABISETCS NPU HEJOCTATOYHON CTENeHU
PacKpbITHsSI TEMBI B XOJI€ CBOETO BBICTYILJICHMS, NMPUBEACHUS HEUETKHUX apryMEHTOB M He
BIIOJIHE AaKTHBHOE y4yacThe B JUCKYCCHM IO IpoOieme, KoTopas ObUla pacKpbiTa B XOJ€
JIOKJIa/1a.

MaxkcumansHOe 4Mciao 06auioB — 5 Oajia BBICTABISETCS MPH IMOJHOLIEHHOM PacKpbITHU
TEMbl B XOJI€ CBOETO BBICTYIUICHUS, MPUBEACHNUS YETKHUX apryMEHTOB U JIOKA3aTEIbCTB, a
TaKXKe aKTMBHOE ydacTue B IMCKYCCHM IO IpoOieme, KoTopas Oblla pacKpbiTa B XOJ€
JIOKJIa/1a.



MuHuCcTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit @enepannu
HuxHexkaMCKU XMMUKO-TEXHOJOTHYECKUN MHCTUTYT (uinan)
beaeparbHOTO TOCYIaPCTBEHHOTO OI0IKETHOTO 00pa30BaTEIBHOTO YUPEKIACHUS
BBICIIIET0 00Opa30BaHUs
«Ka3aHCkui HAIMOHAJIBHBIN UCCIIEA0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET)
Dakynbmem MexanuyecKull
Kageopa Mawun u annapamos xumuyeckux npouzeoocmae

Hamnpapnenue nmoaroToBKy/CeuagibHOCTh: 15.04.02 TexHOJIOTHUYECKUE
MAaITuHBI B 000PY/I0BaHHE

[IporpamMmma nmoaroTOBKHU: XUMHUYECKOE MAIIMHO- U allllapaTOCTPOCHUE

3ajjaHne K KOHTPOJILHOM padoTe
no nucuumuinae  b1.B.03 CoBpemMeHHbIE METOUKH pa3pabOTKK MAallllH, IPUBOJIOB
U CUCTEM

3aganus
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Pucynok. Cxema 3amauu.

JI1st moKa3aHHOW Ha PUCYHKE CXEMBI afmapara, padoTarolie mo1 BHYTPEHHUM
JABJICHUEM, MPOBECTU CPABHUTEIIBHBIM MEXAHMYECKUM pPacyeT LWJIMHAPUYECKOTO
KOpIyca C HCIIOJb30BAHMEM JBYX BAPUAHTOB: PYYHOIO HAa OCHOBE KIIACCUYECKHUX



pacueTHbIX (OpPMYN U YHUCIECHHOTO crocoba ¢ momolnsio nmporpammsl Ilaccar. Jlate
CPaBHMUTEJIbHYIO OLIEHKY I10 MAacce€ W3TOTOBJEHHS KOpIlyca KOJIOHHBI MpU pacyeTe
yKa3aHHbIMHU MeTo1aMH. CriesiaTh BBIBOJBI 110 padoTe.

TonmuHa cTeHku annapara cocrasisieT 30 MM.

BuyTpennee naBnenue B annapare (n36srrounoe) pasuo 100 kI1a.

Pa3mepsl anmapata sl pa3HbIX BAPUAHTOB MPUBOASTCS B TaOJIHIIE.

Tabnuma. BapuanTsl 3aganuii

Ne Bapuanta | Jlmamerp anmapata | Beicora annapara
1 600 2400
2 800 2800
3 1000 3200
4 1200 3600
S) 1400 4000
6 1600 4400
7 1800 4800
8 2000 5200
9 600 5200
10 800 4800
11 1000 4400
12 1200 4000
13 1400 3600
14 1600 3200
15 1800 2800
16 2000 2400

Kpurtepun ouneHkm: oreHka paboThl 00y4aroUIuXcsi MO BBIIOJIHEHUIO padOT
MIPOU3BOUTCS ITyTEM CpaBHEHUS (PAKTUUECKHU BHITIOJIHEHHBIX 33]1a4 U MEPOTIPUSITHI B



X0JI¢ BBIMIOJHEHUS Kehc-3amaun. MakcuManbHbIA 0alil 3a BeITOTHEHUE padoTsl - 10
0aJUIOoB.

Kpurepuii onienku bann

JIeMOHCTpHpPYET NOJIHOE IOHMMAHUE MMOCTABICHHOM 3a1a4dn. /laer moru- 10
4ecKU 0OOOCHOBAHHBIH, MTOJHBIN U MPAaBUIbHBIA OTBET HAa. OTCYTCTBUE
OIMOOYHBIX BHICKA3bIBAHUH, APIYMEHTHPOBAHHOCTb.

JlaeT 10CTaTOYHO MOJHBIA OTBET, C HAPYIIEHUEM MOCIEA0BATEIbHOCTH 7,5
u3noxkeHus. MIMeroTcst TpyAHOCTH B 000OCHOBAHHOCTH CBOETO OTBETA.
JlaeT HenoJIHbIN OTBET (B OOIIMX YepTax) Ha BOIPOC.

Her oTBera. 0

(@]
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