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Ilepeuenv komnemenyuil ¢ yKazanuem ypoeHeu ux popmuposanus

CIOCOOEH NMPUMEHSAThH aKTyaIbHYI0O HOPMATUBHYIO TOKYMEHTAIMIO IIPH BBITOJIHEHUH ONBITHO-KOHCTPYKTOPCKHUX padoT

3HaeT akTyaJlbHYI0 HOPMATUBHYIO JOKyMeHTauuo rnpu BeinogHeHud OKP B 061acTu XMMHUYECKOro MalIuHO- U
anmnapaToCTPOEHUS

YMeeT NpuMEeHATh aKTyaJbHYI0 HOPMaTUBHYIO JOKYMEHTalLUIO 1pu BeinoaHeHnn OKP
Bitameer HaBbIKaMU MCIIOIB30BAHUS aKTYaJbHONM HOPMATUBHOM JOKyMEHTaluu Ipyu BeinosHeHun OKP
crioco0eH pa3pabaThIBaTh IUIAHBI U METOJUYECKHUE IPOrpaMMbl IPOBEACHUS UCCIIE0OBAaHUH U pa3pabOTOK IO TEME

3HaeT Hay4HbIC MPOOJIEMBI 110 TEMAaTUKE IPOBOIUMBIX HCCIICIOBAHUHI U Pa3pad0TOK B 00JIACTH XUMHUUECKOTO MAITUHO- U
anmapaToCTPOCHHS

YMeet pa3pabaTeIiBaTh IIAHBI U METOJMYECKUE TIPOTPAMMEI MIPOBEICHUS HCCIICIOBAaHHA B 00JIaCTH XMMHYECKOTO MaIIHHO-
Y aImapaToCcTpOCHHUS

Brnaneer HaBplkamul pa3paOOTKH IJIAHOB M METOAMYECKHUX MTPOTPAMM IPOBEACHHS HCCIIECAOBAHUN U Pa3paboTOK 10
ONpPEACICHHON TEMaTHUKE

Crioco0eH MPUMEHSTh METOJIbI U CPEJICTBA IJIAHUPOBAHMUS, OPTaHU3AIlNH, POBEICHMS, 0OPMIICHUS PE3YIbTATOB U
BHEJIPEHUS ONBITHO-KOHCTPYKTOPCKUX pa3pabOToOK

3HaeT METO/Ibl, CPE/ICTBA U MPAKTUKY IJIAHKPOBAHHMS, OPIaHNU3AIINH, IPOBEICHUS ¥ BHEPEHHUS OMBITHO-KOHCTPYKTOPCKHUX
pa3paboTok

YMeeT NIpUMEHSTh METOJIbI U CPEICTBA TUTAHUPOBAHUS, OPraHU3aIUH, TPOBEICHHS U BHEAPEHHS ONBITHO-KOHCTPYKTOPCKUX
pa3paboTox

Brnaneer HaBbIKaMU MCIOIB30BAHKS METOJIOB M CPEJICTB IIAHUPOBAHMsI, OpraHU3aIlNHY, TIPpoBeaeHus U BHeaApeHus OKP



Mrexe Oranbl GOPMHUPOBAHUS KOMITCTCHIINN HaMeHOBAHIC
(yxa3atb Bce Tembl u3 PI1/T)
KOMITETEHIIHI ) r— [Mpaktuyeckue | JlaGopaTopHbie KypcoBoit OILIGHOYHOT'O CPE/ICTBA
3aHATHUS 3aHATUS MPOCKT
Tema 1, Tema 1, Tema 1, o
[K-3.1 Tena-2 Tena-2 Tema-2 - TETPajb C PEIICHHBIMHU 3a/1a9aMH, OTYET 10 JabopaTopHOit paboTe
[IK-3.2 Tewma 1, Tewma 1, Tema 1, ) TeTpajb C PEIICHHBIMU 3aJja4aMH, OTYET 0 TJabopaTOpHOU padoTe,
' Tema-2 Tema-2 Tema-2 pedepar
[K-3.3 Tema 1, Tema 1, Tema 1, i TETpajlb C PEIICHHBIMHU 3a7]a4aMK, KOHTPOJIbHAsE paboTa, OTYET 110
' Tema-2 Tema-2 Tema-2 nabopaTopHoii pabote, pedepar
[K-6.1 Tema 3, Tema 3, Tema 3, i TETpa/b C PEIICHHBIMU 33/1a4aMH, BBICTYIIJICHHUE C pedepaToM,
) Tema 4 Tema 4 Tema 4 OTHYET 110 JIAOOpaTOPHOI paboTe, codece0BaHNe
[K-6.2 Tema 3, Tema 3, Tema 3, i TETpaJb C peIICHHBIMHU 33JJa4aMHt, yJ4aCTHE B COOCCEIOBAHNUH,
' Tema 4 Tema 4 Tema 4 OTYET 110 JIA0OPATOPHOM paboTe, KOHTPOJIbHAS paboTa
[K-6.3 Tema 3, Tema 3, Tema 3, i TETpajb C PEIICHHBIMHU 3a[a4aMH, Pa3Jiel IPOEKTa C OMMCAHUEM
' Tema 4 Tema 4 Tema 4 pacueToB, OTYET M0 JIAOOPATOPHOU paboTe, KOHTPOJIbHAsI paboTa
Tema 5, Tema 5, Tema 5,
IIK-7.1 Tema 6, Tema 6, Tema 6, - TeTpajb C PEUICHHBIMHU 3aJ[auaMH, OTYET 10 JabopaTopHOil paboTte
Tema 7 Tema 7 Tema 7
Tema 5, Tema 5, Tema 5,
[IK-7.2 Tema 6, Tema 6, Tema 6, - TeTpajb C PeIICHHBIMH 3aJla4aMH, OTUET IO JJaOopaTOpHOU padboTe
Tema 7 Tema 7 Tema 7
Tema 5, Tema 5, Tema 5,
I1K-7.3 Tema 6, Tema 6, Tema 6, - TETPa/b C PEHICHHBIMU 33/1a4aMHM, OTYET TI0 JIabopaTopHOii paboTe
Tema 7 Tema 7 Tema 7




IlepeyeHb OLIEHOYHBIX CPEACTB JIsl OLEHKH (MPOMEKYTOUYHBIH KOHTPOJIb - SK3aMeH)

HasBanne Komn-Bo OneHka 3a 0HO CyMMapH. onieHKa
Munum. | Makcum. MuHuMm. Maxkcum.
MPAKTUYCCK. 3aHATUC 6 2 3 12 18
(TeTpamp ¢ perieHHEM)
71abopaTOpPHbIE 3aHATHS
(BBIHIZ)JIHSHI/Ie U OTYET) 3 2 6 12
pedepat 1 4 4 6
KouTponsHas padora 1 6 10 6 12
JMCKYCCHUS 1 4 5 4 6
JIOKJIaJT 1 4 5 4 6
Bcero 36 60
IK3aMEH 24 40
NTOI'O 60 100




Ikajxa oneHuBaHUA

Mudposoe
BbIpa;KeHH e

Bripa:keHue B
OaJiax:

CioBecHoe
BBIpajKeHHe

Kputepum onleHKH HHIMKATOPOB JTOCTH:KEHHUS NIPH ¢opMe KOHTPOJIA!

IK3aMCH

87-100

OTian4HO

OlieHKa «OTJIMYHO» BBICTABISIETCS CTY/ICHTY, €CIIM TEOPETUYECKOE CO/ICPKAHUE Kypca OCBOCHO IMOJHOCTBIO,
0e3 TpoOeNoB;, HCYEPIHBIBAMOIIE, MOCIEIOBATENBFHO, YETKO M JIOTMYECKH CTPOMHO H3NaraeT MarepHan;
CBOOOJIHO CHpaBISETCS € 3aJauyaMH, BOMPOCAMH W JIPYTMMHU BUAAMHU MPUMEHCHUS 3HAHHM; HCIOIB3YeT B
OTBECTEC I[OHOJ'IHI/ITCHBHI:Jﬁ MaTcpuail BCC NPCAYCMOTPCHHBIC HpOFpaMMOﬁ 3alaHusl BBIINNOJIHEHBI, KAYE€CTBO HUX
BBIMOJTHEHUSI OLIEHEHO YHCIIOM OANIoB, OJHM3KHUM K MaKCHMAaTbHOMY; aHAIN3UPYET MOJIYUYCHHBIC PE3yJIbTaThI;
MPOSIBJICT CAMOCTOSATEILHOCTD MPY BBIMOJHCHUH 3aJaHUN

74 - 86

Xopoo

OrneHKa «XOpOIIO» BBICTABISETCA CTYIAEHTY, €CIIM TEOPETUYECKOE COJEepXKaHHe Kypca OCBOEHO IOJHOCTHIO,
HEOOXOMMBIE TIPAKTHIECKIE KOMIIETEHIINA B OCHOBHOM C(pOPMHPOBAHEI, BCE MPETyCMOTPEHHBIE TTPOTPaMMO
o0ydeHus: y4eOHbIC 33JJaHUs BBIMOJIHEHBI, KAYECTBO MX BBIMOJIHEHUS JOCTATOYHO BBICOKOE. CTYIEHT TBEpIO
3HACT MaTepHall, TPAMOTHO U 1O CYIIECTBY HM3JIaracT e€ro, He JOIyCKasi CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

60-73

Y nosnerBopu
TEILHO

OrneHka «yZOBIETBOPUTEIHHO» BBICTABISIETCA CTYAEHTY, €CIM TEOPETHUECKOEe COJEpKaHHE Kypca OCBOEHO
YaCTUYHO, HO TPOOEesbl He HOCAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOn
3aJaHUi BBIMOJIHEHO, HO B HUX MMEIOTCS OIIMOKH, IIPH OTBETE Ha MOCTABJICHHBIM BOIPOC CTYAEHT IOIYCKaeT
HETOYHOCTH, HEJOCTaTOYHO MpaBWIbHBIE (OPMYTUPOBKH, HAOMIOAAIOTCS HApYLICHUS JIOTUYECKOM
MOCIIEAOBATENILHOCTH B U3JI0XKEHHUH MTPOrPaMMHOT0 MaTepHaa.

Huoxe 60

Heynosnerso
PHUTENBHO

OueHka «HEyAOBIETBOPUTEIBHO» BBICTABISETCA CTYACHTY, €CIM OH HE 3HAeT 3HAUYUTENIbHOM YacTu
MPOrpaMMHOI0 MaTepHualia, JOIMYyCKaeT CYIISCCTBCHHBIC OIIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHCHUSIMU
BBITIONHSET TMpaKTHYeCKue paboThl, HEOOXOAWMBIE TPAKTUYECKHe KOMIIETEeHIMH He Cc()opMHPOBaHHI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMOil OOy4eHHs Y4eOHBIX 3a/JlaHuil HE BBITIOJHEHO, KaueCTBO HX
BBITIOJIHCHHUSI OIICHEHO YUCJIOM 0aJlIOB, OJIN3KUM K MHHUMAJIbHOMY




KpaTKaﬂ XapPaKTePUCTUKA OIICHOYHBIX CPEeACTBA

aBTOMAaTU3UPOBATh IPOLEAYPY U3MEPEHUS YPOBHS 3HAaHUU U
yMeHH# 00y4aronierocs.

No Haumenosanue Kpamkasa xapakmepucmuka oyenounozo cpeocmea IlIpeocmaesnenue
nin | oyenounozo cpeocmea OUEeHOUHO20 cpedcmea 6
¢onoe
JlabopaTopHras pabdora OT10 BHJ y4eOHOH pabOTHI, IENBI0 KOTOPOH SIBIISETCS Tembl mabopaTOpHBIX

usyuenue (MCciaeqoBaHne, U3MEPEHUE) XapaKTEPUCTUK paboT, KOHTPOJIBHBIC
ma00paTOPHOTO OOBEKTA. BOTIPOCHI IO TEME
Iens mabopaTOpHBIX 3aHATHI: OCBOCHHUE U3ydaeMO nabopaTopHOl paboTHI,
y4eOHO!H TUCIUILTIHEI, MPHOOPETCHNUE HABBIKOB BOTIPOCHI K
MIPAKTUIECKOTO MPUMECHEHUS 3HAHNH YIeOHON AUCIIUIUTNHBI | KOJUIOKBUYMY
(TMCIMITIMH) C UCIIONB30BAHUEM TEXHUYECKUX CPEJICTB U
(nn) o6opymoBaHus

2. [IpakTrueckoe 3aHsATHE B xone nmpakTrueckux paboT CTYIEHTHI OBJIAJICBAIOT Tembl MpakTUYECKUX
YMEHHSMH TOIH30BaTHC paboTaTh ¢ HOPMATUBHBIMU 3aHATHUH; KOHTPOJIHHBIC
JOKYMCHTAMU U UHCTPYKTUBHBIMH MaT€prajiaMu, BOIIPOCHI U 3aJIaHUA 110
CIIPaBOYHUKAMH, COCTABIIATh TEXHHYCCKYIO JOKYMCHTAIMIO; |TEME MPaKTHICCKOTO
BBITIOJTHATE YEPTEXKHU, CXEMBI, TAOJIHIIBI, peIIaTh Pa3HOTO poja |3aHITHSA
3aJ[a4u, JIeNIaTh BBIYUCICHUS, ONIPEACIIATh XapaKTCPUCTHKH
pa3IMYHBIX BEIIECTB, OOBEKTOB, sABIeHUI. Llens
MPAKTUYCCKHUX 3aHITUHN 3aKITFOUACTCS B BBRIPAOOTKE y
CTYJCHTOB HAaBBIKOB MIPUMEHEHUS OTYUCHHBIX 3HAHAN IS
pEIICHUs MPaKTHYCCKHX 3a/1a4 B MPOIIECCE COBMECTHOM
JIESITEIFHOCTH C IIPETIOAABATEISIMH.

3. Keiic-3amaga [IpobnemMHOE 3a1aHKe, B KOTOPOM 00ydaroIeMycs 3amanus Ui pelieHus
MpeIararoT OCMBICTHUTE PealbHyI0 MpodecCHOHATEHO- Kelic-3a1auu
OpMEHTHPOBAHHYIO CHUTYalHI0, HEOOXOIUMYIO JJISl PEIICHUS
JTAHHOH MPOOIIEMBI.

4. KontponsHas pabdora CpencTBo MpoBEpKH YMEHUH MIPIMEHSTH ITOTydYeHHBIe 3HaHUS | KOMIUIEKT KOHTPOIBHBIX
JUTSL PELICHUS 33724 OMPEICICHHOTO TUIIA [10 TEME HJIH 3aJlaHMii IO BapuaHTaM
pasgeny.

6 |PacuerHo-rpaduueckas CpencTBo MpOBEpKH YMEHUH IPHUMEHATH MoJTyuyeHHbIe 3HaHus | KoMIutekT 3amanuit 1ist
pabota IO 3apaHee OINPEICIICHHON METOTUKE ISl PEIICHHS 33]1a9 WITH | BRIIOJTHEHUS PACUETHO-
3aJaHAH IO MOJYJIIO FJIM JUCHHIUIMHE B IIEJIOM. rpadudeckoi paboTHI
7 |Pedepar [IpoxykT caMocTosTEeTHHOM paboTHI CTyIEeHTa, Tewmsl pedepaToB
MPEJICTABISIONININ CO00 KpaTKOE U3JI0KEHUE B TUCHMEHHOM
BHJIE TTOyYEHHBIX PE3yIHTATOB TEOPETUIESCKOTO aHAIIN3a
omnpeJeeHHON HayuHO# (Y4eOHO-HCCIIeI0BATENbCKOM) TEMBI,
TJIe aBTOP PACKPBIBACT CyTh UCCIEAYEMOH MPOOIEMBI,
IIPUBOJUT Pa3InYHbIC TOYKU 3PCHUS
8 |[CobGecenoBanne CpencTBO KOHTPOJIsS, OPraHU30BAaHHOE KaK CIICIHaIbHAS Bomnpocer mo
Gecezia mpernoaaBatesst ¢ 00yJaroIIMMCS Ha TEMBI, CBSI3aHHBIC |TeMam/pasienam
C U3y4YaeMoll TUCIMIUTHHOW, M PACCYUTAHHOC HA BELSICHEHUE | TUCIIMILIHHEIL
o0BpeMa 3HaHUI 00yUaIOIIEerocs 0 OMpeaeIEHHOMY pa3ieiy,
TeMe, MPOOJIEME U T.I1.
9 |Tecr Cucrema CTaHIAPTU3UPOBAHHBIX 3a/IaHUH, TO3BOJIIIOMIAS @DOH/T TECTOBBIX 3aJaHUN




MuHucTepcTBO HayKu U Bhiciiero oopa3zoBanus Poccuiickoit denepannu
HikHeKaMCKHi XUMHKO-TEXHOJIOTUYECKHI HHCTHTYT ((hunan)
(beneparbHOro roCcy1apCTBEHHOTO OI0JKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHCkuil HallMOHAIBHBIN HCCIEI0BATENBCKUN TEXHOJOTUYECKUI YHUBEPCUTET»

Y4eOHBIM MJIaHOM 10 HANpPaBIEHHUIO MOATOTOBKM MaructpoB: 15.04.02 «TexHosornyeckue
MalIHbI u o0opyI0BaHUE»

(k00 u naumenosanue)

Ipoduns/mporpamma; _ «XUMHYECKOE MAIIMHO- M allIapaTOCTPOECHUE
(raumenosanue)

111 00YYaIOIIMXCsl IPETyCMOTPEHO MPOBEACHUE Ta00paTOPHBIX 3aHATHH.

JIaGopaTopHble 3aHATHUS MO JUCHUIUINHE MPOBOIATCS B CIIEUATBFHO 000PYAOBAaHHBIX
7a0opaTopusix € TPUMEHEHHEM HEOOXOAMMBIX CpEICTB OO0yuYeHHs: JabopaTopHOTro
obopyaoBaHus, 00pa3LoB Ul MCCIEI0BAHUI, METOANYEeCKUX mocoduit. Llens mposeneHus
1a00paTOpHBIX paboT - MPAKTHYECKOE OCBOCHHE TEOPETUUECKUX IMOJIOKCHUN JIEKIIMOHHOTO
MaTepuasa, a TakKkKe BbIpaOOTKAa CTYJICHTaMU OIPEAEICHHbBIX YMEHMH U HaBBIKOB
CaMOCTOATEIHHOTO IKCIIEPUMEHTHPOBAHHS.

JlabopaTopHas padora Nel.
Pacuem  nnockux  onemenmog  000pvoosanus  pasznodceHuemM 8  08OUHOU

mpucoHomempuyeckul psso Pypove.
(mema nabopamopnoii pabomut)

1) TpUBOAATCS W TOSICHSAIOTCS TEOPETUYECKHE AaCIeKThl, PACKpPBIBAIOIINE CYTh
nabopaTopHOii paboTHI,

2) naetcs mpuMep, pelICHUs 3341, aHAJOTHYHOM 3a/1a4e, TOCTAaBJICHHO B
nabopaTopHOii padboTe;

3) NpUBOAATCS METOJMUCCKUC YKa3aHHUsI IS BRITIOJHEHUS J1a00paTOPHOU paboTHI;

4) npeytaraeTcs NpUMEpHas CTPYKTypa oTdeTa 1o jabopaTopHOi padore;

5) npuBOAATCS KOHTPOJIbHBIE BOMPOCHI K 3aIUTE OTYETa 10 pabore.

JlaGopaTopHasi paGoTa Ne2.
Pewenue nunetinoii cmayuonapnoi 3adauu dnemenmos 000pyoosanus muna _0Opyc

MemoaOM KOHEYHblX D(L’)’HOCWZ@IZ.
(mema nabopamopnoii pabomut)

1) mnpuBOAATCS ¥ TOSICHAIOTCS TEOPETHYCCKHE AaCMeKThl, pPACKPHIBAIOIIAE CYTh
nabopaTtopHoii paboThI;

2) maetcs mpuMep, pelieHus 3a7a4uu, aHAIOTMYHOM 3a/1a4e, TIOCTaBJICHHON B
nabopatopHoii paboTe;

3) npUBOAATCS METOMUCCKUE YKa3aHHUsI ISl BHIIOJHEHHS J1a00paTOPHON paboThI;

4) npejutaraeTcs NpUMeEpHas CTPyKTypa OT4eTa 1o JabopaTopHOii padboTe;

5) NpUBOASTCSA KOHTPOJIbHBIEC BOITPOCHI K 3aIIUTE OTYETA IO padoTe.

JlabopaTopHas padora Ne3.
Peanuzayus ancopumma pewienusi 3adauu _pacuema MemoOOM KOHEYHbIX JeMEHMO8

NPUMEHUMETIbHO K npocmedwed cxeme
(mema nabopamopnoii pabomor)

1) mnpuBOAATCS ¥ MOSICHSAIOTCS TEOPETHYCCKME AaCMeKThl, pPACKPHIBAIOIINE CYTh
nabopaTopHOii paboTHI;




2) naetcs mpuMep, pelieHUs 3aa41, aHaJOTHYHOM 3a/1a4€e, TOCTABJICHHOM B
nabopaTopHO padoTe;

3) NpUBOAATCS METOIMUCCKUEC YKa3aHHUsI IS BRITIOJHEHHS J1a00paTOPHON paboTHI;
4) npejytaraeTcs NpUMEpHas CTPYKTypa oT4eTa 1o jgabopaTopHOi padbore;

5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA IO padoTe.

JlabopaTopHas padora Ne4.

Pacuem 2JIEMEHMO8 _ NJIOCKOU d)ODMbl C  nomouibro KOMNbIOMEPHbIX  cucmem

MOOCAUPOBAHUS NeMEHMO8 000PYO0BAHUSL.
(mema nabopamopnoii pabomut)

1) npuBOAATCS W TOSICHSIOTCS TEOPETUYECKHE AaCIeKThl, pPAacKpPBIBAIOIIAE CYTh

nabopaTopHoii paboTHI;

2) maetcs mpuMep, pelieHus 3a7a4uu, aHAJIOTMYHOM 3a/1a4e, TIOCTABJICHHOM B
nabopatopHoii paboTe;

3) NpUBOAATCSA METOIMUCCKUEC YKa3aHUsI ISl BHITIOJHEHHS J1a00paTOPHON paboThI;
4) npensaraercsi MpUMepHast CTPYKTypa oT4eTa 1o JadbopaTopHOii paboTe;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa IO paboTe.

Kpurepun oueHku jJadopaTopHbIX padoT

[Tpu moaroroBke K 1abopaTopHOi paboTe mo AucuuIuinHe «COBPEeMEHHbIE MPOrPaMMHBIE

KOMIUICKCHI JUIS pacyeTa 000PYI0OBAHUS> CTYJCHT JIOJDKEH BBITIOJHUTE CJICTYIOIINE BHUJIBI
pabor:

Munumaabiblii | MakcuMaJdbHBIH
Buasbi pador
0aJa 0aJsa

CamocTosTeNbHas MpopadoTKa
TEOPETUYECKOTO MaTepuraa K JJabopaTopHO 0,4 0,8
pabote
O3HaKOMJICHHE C YCTaHOBKOM, MPUOOPOM,
METOJIUKOU BBITIOTHEHUS 1a00paTOpHOT 0,4 0,8
paboThl
Brmonnenne He00X0AMMOTO SKCTIEPUMEHTA 0,4 0,8
O6paboTKka pe3yJbTaTOB HCCIICIOBAHMUS, 04 08
noctpoeHue rpaduxkos ’ ’
AHanu3 pe3ysbTaTOB UCCIICOBAHUS U BBIBOJI 04 08
1o padote ’ ’

HUTOTO: 2 4

Taxum o0pazom, Kakaas 1aboparopHasi paboTa OLIEHUBAETCS MUHUMYM B 2 0ai,
MakcuMyM B 4 Gaia. [Tocne BeIOTHEHUS BceX paboT pacCUMTHIBACTCS UTOTOBBIN Ol 1Mo
JTAHHOMY OLICHOYHOMY CPEJCTBY, Kak CyMMa 10 BCEM J1a00OpaTOPHBIM padoTam.



MuHucTepcTBO HayKu U Bhiciiero oopa3zoBanus Poccuiickoit denepannu

HikHeKaMCKHT XHMUKO-TEXHOJIOTHYECKHA HHCTUTYT ((uiman)
benepanbHOr0 TOCyAapCTBEHHOTO OI0/KETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCKH1 HAMOHAJIBHBIN UCCIEN0BATEIbCKUM TEXHOJIOTUYECKU YHUBEPCUTET»

Y4eOHBIM TIAHOM 10 HANpPaBIECHUIO MOATOTOBKM MaructpoB: 15.04.02 «TexHoIOTHYECKHE
MaIlIHbI u 00opy10BaHKE»

(k00 u naumenosanue)

[Mpoduns/mporpamma; _ «XWUMHYECKOE MAITHMHO- M allIApaTOCTPOCHUE
(raumenosanue)

JUTsE 00YYaIOIUXCsl MPEAYCMOTPEHO POBEICHNE NPAKTHYECKHUX 3aHATHIA.

OOyuaronmmMmces npeaiaraloTcsl pa3HOYPOBHEBBIC 33/1a4d U 33JIaHUsI PEKOHCTPYKTUBHOTO
YPOBHS, TMO3BOJISIOUIME OLEHHWBATh M JUArHOCTUPOBATh YMEHHUS  CHUHTE3UPOBATh,
aHAIM3UPOBATh, 00001IaTh (HaKTHUECKU U TEOpETUUYECKUN MaTepuai ¢ (popMyJIupoBaHHEM
KOHKPETHBIX BBIBOJOB, YCTAHOBJICHUEM MPUUYUHHO-CIEACTBEHHBIX CBS3€H.

3aganue 1

1. PaccuuTarh pacnpeznencHue TeMnepaTypbl (0OJHOMEpHOE) JUIsl mojioro mmapa npu ['Y 1
pona. IloctpouTs rpaduku pactpeaeneHus TeMIepaTypsl Mo paauycy mapa. OnpeaenuTsb
BEJIMYUHY TEIIOBOTO MOTOKA.

HMcxonnple 1aHHBIC:

panuyc BHyTpeHHe monoctu mapa R1 = 20 mwv;

BHEIIHUM paguyc mapa R2 = 40 mwm;

TeMmrieparypa BHyTpeHHel nosepxHoctu TC1 = 100 °C;

TemnepaTypa BHemHel nosepxHoctu 1C2 =40 °C;

k03¢ durment rerronpoBoaHoCcTH Marepuana mapa A = 45 Bt/(m-K).

3aganue 2

2. PaccunraTh oTHOMEpHOE TeMIepaTypHOE MoJie i CTabHOM TpyOsl mpu ['Y 1 pona.
[Toctpouts rpaduku pacmpeneneHus TeMIepaTrypbl Mo paauycy TpyObl. Ormnpenenutb
BEJIMYUHY TETUIOBOTO MOTOKA.

Hcxomnbple qaHHbIe: BHEIIHUM paauyc Tpyosl R2 = 40 mwM;

BHYTpeHHMH paguyc Tpyos R1 = 20 mwm;

mmHa TpyOst L = 500 mwm;

TeMreparypa BHyTpeHHel nosepxnoctu 1TC1 = 100 °C;

Temrieparypa BHemHe nosepxuoctu 1C2 =40 °C;

k03¢ durment rerutonpoBoaHocTH Marepuana Tpyosr A = 45 B1/(m-K).

3aganue 3
3. OmpenenuTh pacrpeaesieHue TeMIepaTyphl Ui TUIOCKOW CTAIhHOW HEOTPaHUYCHHOUN
miactunbl Tipu ['Y 1 poma. Iloctpouth rpaduku pacmpeneneHus TeMIlepaTypbl IO
TOJIIIMHE IaCTUHBL. ONpEeaeNnuTh BEIUUNHY TEILIOBOIO IMMOTOKA.
Hcxomubple qaHable; ToMMUHA IU1acTUHbl L = 20 MM;
Temnepatypa JieBoit mosepxHocty mactunbl 1C1 =100 °C;



TeMIIepaTypa npaBoii moBepxHocTH miactunbl 1C2 = 40 °C;
K03 GHUIMEHT TEIIONMPOBOAHOCTH MaTepuaa miactunsl A = 45 Bt/(m-K).

3aganue 4
4. Ompenenuth pacrmpenelieHue Temneparypbl  (OZHOMEpHOE) Ui CTaJIbHOTO
TEIUIOM30JMpOBaHHOrO0 cHapyxu tmapa mpu [Y 1 poma. Iloctpouts rpaduxu
pacmpenencHusl TeMIepaTypbl Mo paauycy mapa. OnpenenuTh BETUYHUHY TEIIOBOTO
MIOTOKA.
Hcxoausie nanHbie: paauyc mapa R1 = 40 mwv;
paanyc Terronsosiun R2 = 45 mw;
temrneparypa nosepxnoctu mapa TC1 =100 °C;
TeMIieparypa BHemHel noepxuoct u3oisinuu 1C3 = 30 °C;
k03¢ durment rerutonpoBognoctu cramu Al = 45 Br/(m-K);
KO3 GHUIMEHT TEIIONPOBOAHOCTH Terton3osinuu A2 = 0,2 Br/(m-K).

3aganue 5

5. Omnpenenuth pacmpejielieHHe TeMIepaTypbl IO  paauycy JJig  CTallbHOMN
Teruion3onupoBanHo Tpyosl mpu ['Y 1 poma. Iloctpouts rpadukm pacmpenencHus
TEMITEPaTypPhI 10 paauycy Tpyosl. OnpeenuTh BEIMYUHY TEIJIOBOTO IMTOTOKA.

Hcxonnple naHHbIe: BHYTPpeHHUHN paauyc Tpyosl R1 = 20 MM; BHemHMM paguyc Tpyosr R2
= 40 mwM; BHemHu#N pamuyc temton3onsamuu R3 = 45 mwm; anuna TpyOost L = 500 mw;
TemnepaTtypa BHyTpeHHel moBepxHoctu Tpyosl TC1l = 100 °C; temmepaTypa BHEUIHEH
noBepxHocT u3ossuu 1C3 = 30 °C; k03dHUIMEHT TEIIONPOBOAHOCTH cTau Al = 45
Bt/(Mm-K); k03 dunment remionpoBoanoctu Termtou3osun A2 = 0,2 Bt/(m-K).

3ananne 6

6. OnpenenuTh pacmpeleeHne TeMIepaTypbl MO TOJIIMHE IUIOCKOM MHOTOCIIONHOMN
HeorpaHnueHHol miuactunel npu ['Y 1 poma. Iloctpouts rpaduku pacnpeneneHus
TEMIIEpaTyphl MO TONIIKHE TUTaCTUHBL. ONpPeeNuTh BETNYUHY TEIIOBOTO MOTOKA.
Hcxonusie ganHble: ToamuHaa neporo cinos L1 = 20 mm; TonmmHa BTOporo cios L2 =5
MM, TeMmIepaTypa JEeBOW MOBEpXHOCTH mepBoro cios miaactuael 1C1 = 100 °C;
TeMIieparypa npaBoi MOBEPXHOCTU BTOporo cios maactubl 1C2 = 40 °C; koaddunmreHt
TEILUIONPOBOIHOCTH Matepuaia mepsoro cios Al = 45 Br/(m:K); kosdbduiuenr
TEIUIONPOBOIHOCTH MaTepHaiia BToporo cios A2 = 0,2 Br/(m-K).

3aganue 7

7. OnpenenuTh pacnpeaesieHue TeEMIepaTypsbl IS TTOJIOTO Iapa npu cMemanHbix ['Y 1 u
2 pona. Iloctpouts rpaduku pacrpeneneHuss TeMIepaTypbl MO paadycy Iiapa.
Onpenenuth TeMIiepaTypy BHYTpeHHeW noepxHocTH nosioro mapa [Cl. Onpeaenutsb
BEJIMYMHY TETIOBOTO MTOTOKA Ha BHEITHEH MOBEPXHOCTH IIapa.

Hcxonnple maHHBIC: paanyc BHyTpeHHEH mojoctu mapa R1 = 20 mMM; BHemHM paanyc
mapa R2 = 40 mwm; TeruioBoi MOTOK Ha BHyTpeHHed moBepxHoctr (l = 900 Bt/M2 ;
TemmepaTypa BHemHed moBepxHoctn mmapa 1C2 = 40 °C; kosd¢unueHt
TEIUTONPOBOIHOCTH MaTepHaia mapa A = 45 Bt/(m-K).

3aganue 8
8. OmpenenuTh pacnpenencHHe TeMIepaTypbl MO paguyCy CTalbHOW TPyOBl TIpHU
cvemanablx ['Y 1 u 2 poma. Iloctpouth rpaduku pacnpeneneHus TeMIepaTyphl 1O



paauycy TpyObl. OmpenenuTs TeMmIrepaTrypy BHYTPEHHEHW MOBEPXHOCTH CTEHKH TPYyOBI
TC1. OnpenenuTh BEIMYUHY TEIUIOBOTO IOTOKA HAa BHEIIHEH MOBEPXHOCTHU TPYOBHI.
Hcxonnble nanHbie: BHyTpeHHUH paauyc Tpyos R1 = 20 mMm; BHemHuiA paanyc Tpyosr R2
= 40 mm; nnuHa TpyOs! L = 500 MM; TeTsIOBOM MOTOK Ha BHYTPEHHEH TTOBEPXHOCTH TPYOBI
gl = 900 Br/mM2 ; Temmeparypa BHemIHe#H moBepxHocTH Tpyosl TC2 = 40 °C;
KO3 GHUIMEHT TEIIONPOBOAHOCTH MaTepraia A = 45 B1/(m-K).

3aganue 9

9. OmnpenenuTh pacmpeneileHUe TeMIepaTypbl 10 TOJNIIWHE IUIOCKOW CTaJIbHOM
HEOTPaHWYCHHOW TuTacTUHBI mpu cMmemaHHeix ['Y 1 m 2 poma. Iloctpouts rpadukn
pacnpeieieH!s] TEMIEPATYpPbl MO TOJIIMHE TUIaCTUHBI. ONpenenuTh TeMIepaTypy JeBOiu
noBepxHocTr 1actuHel 1C1l. OmnpenenuTs BETUYHHY TEIJIOBOIO IOTOKA MPaBOU
MOBEPXHOCTH IJIACTUHBI.

HUcxomuple nmaHHble. TodImMHA IuiacTUHBI L = 20 MM, TEIUIOBOIl MHOTOK Ha JIEBOM
nosepxHoct 1l = 900 Br/mM2 ; temmeparypa mpaBoii mosepxHoctm TC2 = 40 °C;
k03 durtment rertonpoBoanocT Marepuana A = 45 Bt/(m-K).

3aganue 10

10. Ompenenuth pacupeaeneHre TeMIepaTypbl o paanycy mosioro mapa npu I'Y 3 pona.
BHyTpeHHsIsl moJ0CcTh 1iapa 3amnoiHeHa *KuAkocTbio. llap HaxomuTcs B ra3oBoi cpene.
[Toctpouts rpaduku pacnpeneneHus TeMIeparypbl Mo paauycy mapa. Onpenenutsb
TEeMIlepaTypy BHYTpeHHeld mnoBepxHoctd mapa [Cl wu Temmeparypy BHEIIHEH
noBepxHocTH 1mapa 1C2. OmnpenenuTh BETUYHHY TEIJIOBOTO TIOTOKA HA BHEIIHEH
MOBEPXHOCTH.

Hcxonueie maHHbIe: pajuyc BHyTpeHHed monoctu mapa R1 = 20 mwm; paauyc BHEIIHEH
noBepxHocT mapa R2 = 40 mm; temneparypa >xuakoctd (BHyTpH mapa) T1 = 100 °C;
Temreparypa rasa (cHapyxu mapa) T2 = 40 °C; k03 GUIHMEHT TEIIO0TAa4H OT KUIKOCTH
kK crenke ol = 240 B1/(M-K); xoadduumeHT TemiooTaadn OT CTEHKH K razy a2 = 12
Bt/(m-K); k03 Purment rermmonpoBogroctr Marepuana mapa A = 45 Bt/(m-K).

3aganmue 11

11. Onpenenuts pacnpeneneHre TEMIEPATypbl MO paguycy cTraabHOil TpyOwl mpu ['Y 3
pona. Tpy0a 3anosiHeHa KHUJIKOCTbIO U HAXOAUTCS B razoBoi cpeze. Iloctpouts rpaduxu
pacrpeneneHus TeMIEpaTypsl 1Mo paguycy TpyOsl. OnpenenuTs TeMnepaTypy BHyTpPEHHEH
noBepxHoctr Tpyosl TCl wm TemmepaTypy BHEmHEH moBepxHOocTH TpyOer TC2.
OnpenenuTs BEJIMYMHY TEIJIOBOI'O NOTOKA HA BHEUIHEH OBEPXHOCTH TPYOBHI.

Hcxonnble nanHbie: BHyTpeHHUH paguyc Tpyos! R1 = 20 mMm; BHemHui paanyc Tpyosr R2
= 40 mm; mmHa TpYOBI L = 500 MM; 75 Temmeparypa xunkoctu (BHyTpHu TpyOs1) T1 = 100
°C; temmeparypa raza (caapyxu Tpyos) T2 = 40 °C; ko3h(GUIUEHT TEIIO0TIAaYd OT
xuakocT K crenke al = 240 Bt/(m-K); k03 duireHT TErooTaaun OT CTEHKH K rasy o.2
= 12 Br/(m-K); koaddunmeHT TermnonpoBogHocTH MaTeprana Tpyost A = 45 B1/(m-K).

3aganue 12
12. OmnpenenuTh pacnpeleneHue TeMIepaTypbl IO TOJIIMHE IJIOCKOM CTaJbHOU
HeorpaHu4eHHOM miuactunel npu I'Y 3 pona. IlnactuHa ombIBaeTcs ciieBa )KMIKOCTbIO, a
cnpaBa — razoM. llocTpouth rpaduku pacupenesieHuss TemIepaTypbl IO TOJIIHHE
utactuHbl. OnpenennuTts 3HaueHus Temnepatypsl JeBoil TC1 u mpaBoit TC2 moBepxHOCTH
1acTUHbL. ONpenenuTs BEIMYUHY TEIJIOBOrO MOTOKA.



Hcxomupie manHble: ToimuHa toiactuabl L = 20 MM; Temneparypa skuakocta 11 = 100
°C; temmeparypa raza 12 = 40 °C; ko3hPHUIMEHT TEIIO0TAaun OT >KHJIKOCTH K CTEHKE
wiactunbl 01 = 240 Br/(m-K); ko3 duiineHT TemIooT1auu OT CTEHKH MJIACTHHBI K Ta3zy 02
= 12 Br/(m-K); koaddunmeHT TermionpoBoHOCTH MaTepuaia miactunbl A = 45 B1/(m-K).

3ananue 13
13. OnuH KOHEIl COCTaBHOI'O CTEPKHS, 3aKIIOYEHHOTO B TEIUIOM3O0JUPYIOLIYI0 000JI0UKY,
HaxoauTcs mpu Temmeparype T1, a npyroit koHen — mpu temmeparype 2. Cam

CTEp)KEHb COCTOWT W3 JBYX dacTed, jumHbl KOoTOpbix L1 m L2, ¢ xoaddunmenramu
TeIJIONPOBOJHOCTH MarepuaioB Al wu A2, Haiitu TtemmepaTypy MOBEPXHOCTH
COMPUKOCHOBEHUS ITHX YaCTEH CTEPIKHS.

Hcxomabie maHHbBIE. JUIMHBI y9acTKoB cTepxkHs L1 = 20 mMm, L2 = 80 mMm; temmepaTypa
cocraBHoro crepxkusa cineBa T1 = 100 °C; temnepaTypa COCTaBHOTO CTEPKHS cripaBa 12 =
40 °C; xod(hduIMEHTH TEIUIONPOBOAHOCTH MaTEPHATIOB TEPBOM M BTOpOW YacTe
coctaBHoro crepxus Al = 45 Br/(m-K), A2 = 400 Bt/(m-K).

3aganue 14
14. OguH KOHEll COCTaBHOI'O CTEPKHS, 3aKJIIFOUEHHOTO B TEILIOM30JIUPYIOIIYI0 000JI0UKY,
HAaXOJIUTCS TIpH Temrmepatype 11, a napyroit koHerp — mpu Temmeparype 12. Cam

CTEep)KeHb COCTOMT W3 JBYX dYacTeH, JIuMHBI KoTopblx L1 m L2, ¢ xoaddumuentamu
TEIUIONpOBOAHOCTH MartepuasioB Al w A2, Haiitu TemmepaTypy MOBEPXHOCTH
COTPUKOCHOBEHUS ITHX YaCTCH CTEPIKHS.

Hcxonnplie maHHBbIC. IJIMHBI y4acTKoB cTepkHs L1 = 75 mMm, L2 = 25 mM; TemmepaTypa
coctaBHoro crepxHs cieBa 11 = 250 °C; remnepaTypa COCTaBHOTO CTEpKHs cripaBa 12 =
30 °C; k03¢ UIMEHTH TEIJIONMPOBOJIHOCTH MaTepUaloB IEPBOH W BTOPOM UacTei
cocraBHoro crepxkusa A1 = 45 Bt/(m. K), A2 = 270 Bt/(m-K).

1) npuBOAATCS U MOSACHSIOTCS TCOPETUUCCKUE aCIIEKThI, PACKPBIBAIOIIHE CYTh TEMBI;

2) maeTcs mpuMep, pellieHns 3aa4n, aHaJJOTHYHOM 3a/1a4e, MOCTaBJICHHOMN B 3a/1aHUH;
3) IpUBOAATCSA METOAUYECKNE YKA3aHUsI ISl PEIICHUS 3aaHuUs;

4) npuBOAATCS KOHTPOJIbHBIC BOIPOCHI K padoTe.

KpuTtepnu oueHKkH NpakTHYECKUX 3aHATHIA

Wzydas mpeamer, oOydarouIuiics BBIMOMHSAET 6 3amaHuil. 3a pemieHue KaXIOoro OH
MOXET Moiaydutb oT 2 a0 3 OamnoB. Eciu He cmnpaBuics ¢ 3agaHueM 0e3 NOMOIIU
IIPENIOIABATENS, OLICHKA CHUYKAETCA.

WTOroBelii pEeWTHHr IO NPAKTUYECKUM 3aHATUAM IPOCTABISAETCA Kak CyMMma
MOJIyYE€HHBIX 0aJIOB 3a pellieHre 8 HIUBUYaNIbHbIX 3a/IaHUH.



MuHucTepCTBO HAYKH U BhIcIIEro oOpa3oBaHus Poccuiickoit @enepanuu
HmxHexkaMCKH XMMHKO-TEXHOJIOTHUECKHIH HHCTUTYT ((rtna)
dbenepaabHOTO TOCYIapCTBEHHOTO OO0 PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIE0BATENBCKUN TEXHOJOTHYECKU YHUBEPCUTET

Daxyromem _ MexaHU4YECKUU

Kageopa__Mamun n anmapaToB XMMUYECKUX TIPOU3BOJICTB

Hanpanenue noAroToBKH: 15.04.02 «TexHOJIOTrHYEeCKHE MAITNHBI

1 000pyIoBaHUE»
(k00 u naumenosanue)

IMpoduns/mporpamma; _ «XHUMHYECKOE MAIIWHO- M alIapaTOCTPOCHHUE
(raumenosanue)

Cemectp 2

IK3aMEeHALMOHHBIN OuJteT Ne 1

1. MaremaTudeckue OCHOBBI IPOEKTUPOBAHMSI MALIINH, IPUBOJIOB U CUCTEM.
2. PacueT MmI0CKUX 3JI€MEHTOB 000pY/IOBaHUS Pa3IOKEHHEM B JIBOHHON TPUTOHOMETPUYECKUI

pan Oypwe
IK3aMeHALMOHHBIN Ouier Ne 2

1. Knnaccuduxamnus v KpaTkasi XapakTepUCTHKa METOJIOB pacyeTa U MPOEKTUPOBAHHUS.
2. Pemienne nuHeHHOM HECTAITMOHAPHOM 3a/1a4 TETUIOBOTO pacyeTa 3JIEMEHTOB 000Dy I0BaHUS
ACUMITOTUYECKHUM METOJ0M

9K3aMeHAMOHHBIH Oujter Ne 3

1. AcuMrnitoTHYeCKHe METOBI. 3a/1aur pacueTa dJIEMEHTOB 000PYI0BAaHHUS. PeIIaeMbie CIIocoO0M
pas3I0oKEHUs B P,

2. Perenrie TMHEMHON cTallMOHAPHOM 33124 JIEMEHTOB 000PYI0BaHHUSI THUIIA OPYC METOI0M
KOHEYHBIX Pa3HOCTEH

IK3aMeHALMOHHEBIN Oujter Ne 4

1. MeToauka 1 OCIEe10BATENbHOCTh IPUMEHEHHS aCUMIITOTUYECKUX METO/10B. JIMHelHbIe 1
iockue 3anaun. llpeaenbHas TOUHOCTD peIIeHus

2. O0mme TpedoBaHUs K TEXHOJIOTHYECKOMY 000pyIOBaHUIO U MalIHaM. KOHCTpyKIIMOHHBIE
MaTepHAaIIbI Il U3TOTOBJICHHUS 000PY/IOBAHMUS, MAIIIMH U aIMapaTOB I XUMUYECKHUX H
HEPTEXUMHUECKUX TTPOU3BOJICTB.

JK3aMeHAUMOHHBbIN Onjier Ne__ 5
1. YUucnennsie Metonibl. O011ast XapaKTepUCTUKA U OCOOCHHOCTH IPUMEHEHMUSL.

2. Pernienrie TMHEWHON HECTAIMOHAPHOM 3a/1a4M TEIJIOBOTO pacueTa 3JIEMEHTOB 000PYIOBaAHHS
METOZ0M KOHEUHBIX pa3HOCTEH



IK3aMeHALMOHHLIN Ouyer Ne 6

1. 3amaum pacuera 37I€MEHTOB 000PYIOBAHUS. PEIIaeMbIe C TTOMOIIBIO YACIEHHBIX METOIOB.
JInHelHbple, IUIOCKUE U 00BEMHBIE 3a1auH.
2. Pacyer 371eMEHTOB CTEPKHEBOU (POPMBI C TOMOIIBbIO KOMITBIOTEPHBIX CHCTEM MOJIETUPOBAHUS

3JIEMEHTOB 000PYI0BaHUS
JK3aMeHALMOHHBIN Omyer Ne 7

1. DnemeHTHI 060PYI0BaHMSI, MOJIETUPYEMBIE pacueTHOM cxemoi Opyca. [Ipumenenue
aJIrOPUTMOB KOHEYHO-PA3HOCTHOM aNMpOKCUMAIIUH JIJIs1 pellleHus 3a71a4. BiusHue napameTpos
anmpoKCUMAllMU HAa TOYHOCTH pelieHus. CTamoHapHbIe U HECTAIMOHAPHBIE MOJIENN

2. Peanu3anyst anropuTMa peneHus 3aJaun pacieTa MeTo10M KOHEUHBIX 3JIEMEHTOB
MIPUMEHUTEBHO K IPOCTEHIIEH cXxeme

JK3aMeHAUMOHHBIN Ouyer Ne 8

1. OcHoBBI BapualmOHHOT0 UcuuciaeHus. @YHKIIMOHAI U €ro BapHalus.
2. HopMmaTuBHBIE TOKYMEHTHI B 00JIACTH pa3padOTKu 000pyaoBaHus 1 MamuH. CTaauu
pa3paboTKH KOHCTPYKTOPCKON JOKYMEHTAIMH.

DK3aMeHAUMOHHBIN Ouyer Ne 9

1. Tlpusnaku s3kcTpemyma pynknuoHana. @opmyna Diiepa skCTpeMyMa QYHKIIFOHATA
WHTETPAIILHOTO TUIIA OT OJHOTO TiepemMeHHoro. O6o06meHne GopMyIsl Ditiiepa Ha GYHKIIMOHAIIBI
OT MHOTHUX NTEPEMEHHBIX.

2. DneMeHTBl TeOpUH 000JI0YEK I pacueTa U MPOSKTUPOBAHUS TOHKOCTEHHBIX KOPITYCOB U
THUI 000pYAOBaHUS U MAIllMH, MOJBEP>KEHHBIX BO3JACHCTBHIO BHYTPEHHUX M HAPY>KHBIX
Harpy30K

DK3aMEeHAIMOHHBIN 0nJieT No 10

1. Metox koHeuHbIx meMeHToB (MKD). Tumbl KoHEUHBIX 37eMeHTOB. MO/IeNH 2IeMEHTOB
000py/I0BaHUS TUIIA CTEP>KEHb U TUIACTHHA.

2. IlpoextupoBanue otBepcTHii. @nanneBbie coenuHeHns. Onopbl U CTPOIIOBOYHBIE YCTPOWCTBA
anmapaToB M MallliH.

DK3aMEeHAIHOHHBIN OnJieT No 11

1. Cea3p MKD ¢ meronom nepeMenieHnid. OCHOBBI TEOPUHU MaTpPHI], 0003HAYCHUS, OCHOBHBIC
THUIIBI MATPHIL U ACHCTBUSI C HUMHU.

2. [IpakTHdeckoe MpUMEHEHNE BapUAIIMOHHBIX METOIOB K pacueTy 3J€MEHTOB MalllWH,
MIPUBOJOB U CUCTEM.

DK3aMEeHALUOHHBIN 0nJieT No 12

1. 3armuch OCHOBHBIX ypaBHEHUI TEOPUH YIPYTOCTH (MIPOCTPAHCTBEHHAS U IJIOCKAs 3a]a4H) B
MaTpu4HOM hopme. 3anuch HyHKIMOHATIA TOTEHIUAIBHONW U pabOThl BHEITHUX CUJI B MATPUIHOM

dopme.
2. PacueT 1 IpOeKTHPOBAHHUE anmapatoB Beicokoro nasienus (ABJI). KoncTpykuuu kopmycoB u



3aTBOpoB AB/I.
IK3aMeHAMOHHBIN Omiter Ne 13

1. BapuannoHHO-pa3HOCTHBIN METOJT pacdeTa 3JeMeHTOB 00opynoBanus. [TonsTre o
BapHaIllMOHHO-Pa3HOCTHOM MeToe (BPM) pacuera KOHCTPYKITHIA.

2. OcHOBBI pacueTa U KOHCTPYHUPOBAHUS MAIIMH U allapaToB ¢ BPAIIAIOIIUMHUCS HIEMEHTAMHU.
Bubpo3zamuTa MamvH 1 MEXaHU3MOB

DK3aMEeHAIMOHHBIN 0nJieT No 14

1. Pa3HOCTHBIE TPOU3BO/IHBIE U UX TUIIBL. BBIBOJ OCHOBHBIX COOTHOIIEHUH BapHallMOHHO-
Pa3HOCTHOTO METO/1a PU pacyeTe IMIIACTUHKU Ha U3rHO.

2. HopMmaTuBHBIE TOKyMEHTHI B 00JIaCTH pa3paboTKu 00opyaoBaHus 1 MamuH. Ctaauu
pa3paboTKN KOHCTPYKTOPCKOM JJOKYMEHTAIUH.

DK3aMeHAIMOHHBII on1eT No 15

1. Pacyer »51eMEHTOB IIIOCKOH (POPMBI C TOMOIIBIO KOMITBIOTEPHBIX CUCTEM MOJCTUPOBAHHS
3JIEMEHTOB 000pY10BaHUS

2. DieMeHTHI TEOpUH 000JI0YEK IS pacyeTa U MPOSKTHPOBAHMS TOHKOCTECHHBIX KOPITYCOB U
JHUI 000PYIOBAHUS U MAIIHH, ITOJIBEPKESHHBIX BO3/ICHCTBUIO BHYTPEHHUX M HAPYKHBIX
Harpy3oK

IK3aMeHALMOHHBIN OmieT Ne 16

1. [Tousitue 0 Metoe riaobanbHbx 31eMenToB (MI'D). Coueranre MI'D u MKD nimu BPM npu
pacuere CIOXKHBIX KOHCTPYKITHA.

2. O6mue TpedoBaHMsI K TEXHOJIOTHYECKOMY 000pYA0BaHUIO U MalnHaM. KOHCTpYKITMOHHBIE
MaTepHabl Ui U3TOTOBICHUS 000PYI0BaHMs, MAIIMH U allapaToB AJsl XUMUYECKUX U
He(bTeXI/IMI/I‘ICCKI/IX IMPONU3BOACTB.

Kpurtepnu onenku

[IpomexxyTouHast  artectauusi  cryAeHToB 1o  aucuuiuinie  b1.B.03
«CoBpeMeHHbIE METObl Pa3pabOTKH NPUBOJAOB, MAIIMH M CHCTEM» MPOBOIUTCS B
coorBerctBUU ¢ OOIl u sBngerca oOsa3aTenbHOM. I[IpomexyTouHas aTTecTarus
IIPOBOJUTCS B BUJE DK3aMEHA.

CryzaeHT nomyckaercs K 3K3aMEHy IO JTUCLUIUIMHE, €CIU TeKYIIUH PEUTHHT 10
JTUCIUIIMHE COCTaBUT BEIMUYMHY, OOJIBIIYIO WM paBHYo0, yeM 36 OamioB. B ciyuae
HalMM4yusg y4yeOHOM 3aJI0JDKEHHOCTH WM  MPOIYCKOB  CTYJIEHT OTpabaThIBaeT
COOTBETCTBYIOUIME 3aHATUA B  (QopMme, MpeUIoKEHHON IpemnojaBaTreieM U
Ipe/CTaBIEHHON B paboyeil mporpaMMe AUCHUTUINHBI.

OuenuBanue CTyJAeHTa HA OJK3aMEHE

Ha »kx3amene cryneHTy mpennaraercs OWJIET, COCTOAIIUMN U3 JBYX TEOPETUYECKUX
BoripocoB. llociie oTBeTa Ha KaXIbId BONPOC CTYAEHTY MOTYT ObITh 3aJaHbI
JIOTIOJTHUTEINIbHBIE YTOYHSIOIINE BOIPOCHI, TPeOyIolne KpaTKoro oTeera. J(OmomHUTENbHBIC
BOIIPOCHI, KaK MPaBUJIO, 3aJal0TCS IIPU HEMOJHOM OTBETE M HYXXHBI /I 0oJiee aJIeKBaTHOTO

OLlIEHMBAaHWA 3HAHUN.



MakcuMalTbHBIN 9K3aMEHAIMOHHBIA perTHHT coctaBisieT 40 6amioB. MakcuMabHBIH
9K3aMCHAIIMOHHBIM PEUTHHT, KOTOPBIH MOXKET OBITh 3acyuTaH KaK TOJOXUTECIbHBIN
cocraBisier 24 6amra. CtyaeHTsl MOTYT HaOpaTh Ha 3k3ameHe 24 —40 Gamos. CryzeHrT,
MOJIyYMBINIMKA HA JK3aMEHE MeHee 24 0ayioB, CUMTACTCS HE CHABIIMM IPEAMET - BHE
3aBUCUMOCTH OT BEJIMYMHBI TEKYIIIETO PEUTHHTA.

Bung MuHUMAIIBHOE KOJIMYECTBO OAJIOB U MakcuManbHOE KOJUYECTBO 0allIoB U

3aJaHusd

KPUTEpUU MUHUMAJIBHON OLICHKU

KpUTEPUU MAaKCUMAJIbHOU OLICHKH

12 Gayuios

[IpencraBieH OCHOBHON MaTepHal
TEOPETUYECKOTr0 OUsIeTa. 3alCaHBbI

20 GamtoB

[TosHO PacKpBITO COEpIKAHKE
TEOPETHYECKOTO Bompoca. [laHbl ueTkue

dbopmynmpoBkax. C MOMOIIBIO
MPEIoIaBaTelIs JaHbl OTBETHI Ha
JIOTIOJTHUTE/IbHBIC YTOYHSIOIIUE
BOIIPOCHI 110 MaTepHaty Ouiera.

TlepBbrit OTpe/ieIIeHUs M 3aKOHBI. MIMeroTcs orpeenenus, chopMyITUpOBaHbI
BOTIPOC HEKOTOPbIC ONIHOKHU B OCHOBHBIE 3aBUCUMOCTH U CIIEICTBUS U3
dopmynrpoBkax. C TOMOIIBIO HuX. [IpuBeICHBI OSCHSIOIIHE
Hpeno,uaBaTenﬂ JAaHbl OTBCTHI HA HpI/IMepr. CI[CJIaHBI BBIBO/IBI. I[aHBI
JOITOJIHUTCIIBHBIC YTO‘-IHSHOH_[I/IG OTBETHI HA BCC JOITOJITHUTCIBbHBIC
BOIIPOCHI [T0 MaTepuay Ouiera. BOTIPOCHI [0 MaTepuaity Ouiera.
12 6amios 20 GamioB
[TpeacraBicH OCHOBHOM MaTepHal ITosHO PacKPBITO COJEPIKAHKE BOMPOCA.
TEOPETUYECKOro Ouiera. 3arucaHsbl JlaHbl YeTKHE ONPEICICHHS,
Bropoi OIIpEJICJICHUS M 3aKOHBI. MIMeroTcs c(OpPMYJIMPOBAHBI 3aKOHBI U CIICICTBUS
BOHpOC HCKOTOpLIe OI_HI/I6KI/I B N3 HUX. HpI/IBe,ZleHBI ITOSICHAKOIINUC

npumepsl. Crenanbl BIBOJIBI. JaHbI
OTBECTHI HA BCC NOIIOJIHUTCIIbHBIC
BOIIPOCHI TIO MaTepuary ousera.




MuHucTepCTBO HAYKH U BhIcIIEro oOpa3oBaHus Poccuiickoit @enepanuu
HmxHexkaMCKH XMMHKO-TEXHOJIOTHUECKHIH HHCTUTYT ((rtna)
dbenepaabHOTO TOCYIapCTBEHHOTO OO0 PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIE0BATENBCKUN TEXHOJOTHYECKU YHUBEPCUTET
@axynomem _ MexaHUYECKUU

Kageopa__Mamun u anmapaToB XMMUYECKUX MPOU3BOJICTB

Hampasiienue moaroToBKu/CrenuaibHOCTb, 15.04.02 «TexHOI0rHueCcKue

MAaIlIMHbI U 000PYI0BAaHUE
(k00 u nHaumenosanue)

[poduns/cnenmanu3anms: «XUMUYECKOS MAIITMHO- U AIapaTOCTPOCHUE
(raumenosanue)

TeMbl 10KJI210B
no guciuiinae  b1.B.03 CoBpemeHHbIE METOAMKH pa3pabOTKH MaIlIuH, TPUBOIOB U
CUCTEM

Jloknao — TpOLyKT CaMOCTOSITENbHOM padOThl Marucrpa, MNpeACTABISIOUIUN
co0ol mMyOJMYHOE BBICTYIUIGHUE MO TMPEJCTABICHUIO TIOJYUYCHHBIX PE3yJIbTaTOB
pELICHHs] OIpPEACIICHHOM Y4eOHO-IPAKTHUECKOW, y4eOHO-HCCIIEOBATENbCKON WIIN
HAY4YHOH TEMBI.

OOyuaroiuecs pa30oMBAIOTCS HA TPYMIbI, KOJIWYECTBO KOTOPBIX OMpeaessercs
KOJIMYECTBOM JIOKJIAJOB. YUJEHBI KaXJOW TPYyIIIBl CAMOCTOSITEIBHO PACHpPEICIISIOT
BOIIPOCHI, OTBEJICHHBIE JIJIs1 AOKJIA1a, MEXI1y COOO0M.

Tema aJ1s1 JO0KJIaAA:

1. TpeGoBanusa crannapToB ENMHON cHCTEMBI KOHCTPYKTOPCKOW JOKYMEHTALUU
K 0()OpPMIICHUIO MPOEKTHO-KOHCTPYKTOPCKOM JOKYMEHTALIUH.

2. TpeboBaHusi K BBINIOJIHEHUIO COOPOYHBIX YEepTEkKEH U pabouux YepTeren
JeTaJeu.

3. CoBpeMeHHBIE METOJbl H3TOTOBJICHHS KOPITYCOB amMapaToOB BBICOKOTO
JABJICHUS.

4. KOHCTpYKIIUH U CPAaBHUTEIbHBIE XapaKTEPUCTUKU 3aTBOpOB AB/I.

5. Matepuaiibl 11 U3rOTOBJICHHS POKIIAIOK.

6. OcOOEHHOCTH KOHCTPYUPOBAHUS JIUTOM, CTAIbHOW CBapHOM, SMAIUPOBAHHOM,
OMMETAIITUYECKON, TYMHUPOBAHHOM, TJIACTMAcCCOBOM, yrierpaduTOBOM, CTEKIISIHHON
arrapaTrypsl, a TAKXKe anmnapaTypsl U3 [IBETHBIX MAaTEPUAJIOB U CILJIABOB.

7. Pacuér u KOHCTpyUPOBAHHE TOHKOCTEHHbIX anmmnaparoB. OOLue cBeleHUs M0
YCTPOMCTBY, pacu€Ty U UCIBITAHUIO allllapaToB.

8. HopmaTtuBHbie mapaMeTpsl Mpu pa3pabOTKe TOHKOCTEHHBIX allapaToB:
pabouee M mpoOHOE AaBieHWE, pabdoyas W pacu€THas TeMmIeparypa, JIOIyCKaeMble
HaIpsKECHHUS,



9. TonkocTeHHBIE O0OOJIOYKHM, HArpyKEHHbIE BHYTPEHHUM aBjieHueM. OOmiue
cBeleHUss 00 000J04YKaxX, OCHOBHbIE TOHSATUS U omnpeaeneHus. Hanpspk€HHoe
COCTOSIHME MaTepuaia yIpyrux 0CeCUMMETPUYHBIX 000T0UYEK.

10. beamomMeHTHast TeOpHs 000JI04YEK. Y CIIOBUE MPOYHOCTH.

11. Vkpermienue otrBepctii B obOojoukax. Pacuér ykpereHus 1o
FEOMETPUUYECKOMY KPUTEPUIO.

12. OcHoBHbIe TION0KeHUs cTanaapTa "Cocy/bl U anmapaTsl .

13. KoHcTpyKuMH pa3bEMHBIX COCIUHEHUHW U 00JacTh HUX MPUMEHECHUS.
@daHIEBbIE COEUHEHUS U UX PACUYET HA MTPOYHOCTh U T€PMETHUYHOCTb.

14. OcHoBHble nonoxeHus: ctangapra Cocynbl U anmnaparsl. HopMbl 1 METOIbI
pacuéra Ha MPOYHOCTh ()IAHIEBBIX COCAUHEHUN.

15. Kononnsie anmnapatel. PacuéTHas cxema KOJIOHHOTrO arrapara.

16. OcHOBHBIE TIOJIOKEHHSI CTaHIapTa ""cocy/bl U anmapatsl. HopMbl 1 MeTObI
pacuéra Ha IPOYHOCTH

Kpurtepuu oueHku: BpICTymieHHE ¢ JOKJIQJIOM MpPEANojaraeT 3HAYUTEIbHYIO
CaMOCTOSITeJIbHYI0 paboTy oOydaromierocs. Jlokmaag [OJDKEH BBINOJHSITH — Psfl
TpeOOBaHMIA: €ro  COJCp)KaHWE COOTBETCTBOBATh 3asABIICHHON TeMme, Ieln
COOTBETCTBOBAaTh 3aj7a4yaM; JIOTMYHOCTh U  TOCJEI0BATEIbHOCTh  U3JIOKEHUS
MaTepHuayia; CIoCOOHOCTh K padoTe ¢ JHUTepaTypHBIMH HCTOYHHMKaMH, HHTepHET-
pecypcamu, CIpaBOYHON U SHIMKIONEIUYECKON IUTEpaTypoi; 00beM UCCIeA0BaHHOMN
JUTEPATYpPhl M JIPYTUX HCTOYHUKOB HWH(POPMAIMH, CIIOCOOHOCTh K aHAIW3y U
000011IeHNI0 UH(POPMAIIMOHHOTO MaTepualia, CTENEeHb IOJTHOTHI 0030pa COCTOSHUS
BOTIPOCa; OOOCHOBAaHHOCTH BBHIBOJIOB;, NPABHIBLHOCTH O(GOpPMIICHHS (COOTBETCTBHE
CTaHJAPTY, CTPYKTYPHAs YIOPSI0UYECHHOCTb, CChIIIKH, [IUTAThI, TAOJIHUIILI U T.JI.).

B OanbHO-pEHTUHIOBOM CHUCTEME BBICTYIUIEHUE C JOKIAJ0M OTHOCUTCS K
JOTOJHUTENbHBIM BHaM pador. [lkama nuddepeHunpoBana no psay KpUTEPUEB.
OO6wmumii pe3yapTaT CKIaAbIBACTCS KaK CyMMa 0ajlioB MO MPEJCTaBICHHBIM KPUTEPHUSM.
MakcumanbHbIl 6aju 3a BRICTYIUICHHE ¢ JokiaaoM - 10 6anios.

Kputepuii oueHku bann

[ToHOE packpbITHE TPOOTEMBI

Hanuuue npesenrannmn

Hanuure oTBETOB Ha BONPOCHI Ay TUTOPUHU

JIoTHYHOCTP W MOCIEI0BATEILHOCTD U3JI0KCHUS
OTCyTCTBHE OMTMOOYHBIX WU MPOTUBOPEUHUBBIX TOJOKCHHH

UTOI'O

g |Rr(Rr[(RP|k (-




MuHucTepCTBO HAYKH U BhIcIIEro oOpa3oBaHus Poccuiickoit @enepanuu
HmxHexkaMCKH XMMHKO-TEXHOJIOTHUECKHIH HHCTUTYT ((rtna)
dbenepaabHOTO TOCYIapCTBEHHOTO OO0 PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIE0BATENBCKUN TEXHOJOTHYECKU YHUBEPCUTET
Daxynomem MexaHUuyecKuul
Kagheopa Mawun u annapamos xumuueckux npouzeo0cmae

HampagsiieHue moAroToBKu/CrenuaibHOCTb: 15.04.02 TexHonornyecKme
MaIluHbl ¥ 000py0BaHKE
[IporpamMma noAroToOBKHU: XUMUYECKOE MalIMHO- U alllapaToCTpOeHHUE

IlepeyeHn TeM 1JIs1 AUCKYCCHH
no nuctuminae  b1.B.03 CoBpemeHHBIE METOANKY Pa3pabOTKK MAIllUH, TPUBOIOB
U CUCTEM

Juckyccua — OLEHOYHOE CPEJICTBO, MO3BOJIAIOIIEE BKIIOUUTH OOYyYarolMXcs B
mporecc OOCYXKIEHUs CIIOPHOTO BOIMpOCa, MPOOJIEMBI W OICHUTh HMX YMEHHUE
apryMEHTHPOBAaTh COOCTBEHHYIO TOUKY 3PCHHUS.

OOyuaroiuecs pa30oUBaAIOTCS Ha TPYMIBI, KOJIUYECTBO KOTOPBIX OMpenessercs
KOJIMYECTBOM TE€M JUCKYCCHU. UJEHBI KaXJOW TPyNIbl  CaMOCTOSTEIHHO
pacmlpeeNsaoT BOMPOCH], OTBEICHHBIE ISl TUCKYCCHH, MEXITY COOOM.

ITepeyens npegjiaraeMspIX JMCKYCCHOHHBIX TEM U HX COJEpPKAHUE:

1.0coOble TpeOoBaHUS K KOHCTPYKLIHMOHHBIM Marepuaiam [Jisl U3TOTOBJICHHS
XUMUYECKON M HepTexumuueckoro obOopynoBanus. [lepcrneKkTHBBI HCIOIb30BAHUS
HEMETANIMYECKUX MaTEpPHAJIOB.

2. OcoOeHHOCTM METOIWMKH pacdeTa U KOHCTPYHPOBAHHUS  ammaparos,
paboTaIMX MOJ JEHCTBUEM BHYTPEHHETO W HApY>KHOTro AaBieHus. ObecnedueHue
yCTOMYMBOCTH (HOPM armapaToB, pabOTAIOIIUX MO BAKYYMOM.

3. KoHctpyupoBaHue u pacy€r anmaparoB BBICOKOro JaBieHus. HopmaTuBHbIE
napaMmeTpbl: paCUETHBIE IABJICHUE U TEMIIepaTypa, KO3 (OUIIMEHT MPOYHOCTH CBAPHBIX
COCIMHEHUM.

4. Jlomyckaemble HAMpsDKEHUS allllapaToOB BBICOKOTO JIaBIIEHUS C YYETOM
JUIMTEJIbHON IPOYHOCTH MaTepuaia i KOHCTPYKTUBHOI'O HCIIOTHEHUS KOPITyca.

5. OOume mpUHIUIBI U METOJOJIOTUS KOHCTPYMPOBAaHUS MAlllMH W anmnapaTroB
orpaciu. KoHcTpywpoBaHue W TNpPOEKTUPOBAHUE, COOTHOUIEHUE MEXIy chepamu
WH)XEHEPHOU JIESITEIIbHOCTH.

6. KoHCTpyKIIMOHHBIE MaTepuaibl, MPUMEHSEMBbIC IS MAaIlUH M alapaToB
XUMUYECKUX Mpou3BoJcTB. Kilaccudukanus MarepuanoB U 00J1acTh UX MPUMEHEHHUS.

/. MaimuHsbI 4 amnmapaThl ¢ BpalalonuMUCs] KOHCTPYKTUBHBIMU 3JIEMEHTAMH.

8. Pacuér sieMeHTOB MallMH M alaparoB, MOJIBEP)KEHHBIX MEXaHHMYECKUM
KOJIEOaHUSIM.



9. VmnortHstoume ycTpOHCTBAa MOABUKHBIX 3JEMEHTOB. THUMBl KOHCTPYKUUN
YIUIOTHSIIOIIMX YCTPOMCTB ammapaToB. YIUIOTHEHHE BajoB M IITOKOB. OcoOeHHOCTH
MX KOHCTPYKIIMU U pacyéra.

10. ObnacTs MPUMEHEHHSI OTCIBHBIX YIUIOTHSIOMINX YCTPOHUCTB B 3aBUCUIMOCTH
OT YCJOBUH OJKCIUTyaTaluH (JaBlieHHs, TEMIIEPaTypbl, CBOHCTB o00OpadaThiBaeMoi
cpebl).

11. DnemeHTHl MEIJIEHHO BPAILAOIIMXCS U TSDKEJIO HAarpyKEHHBIX OapaOaHHBIX
arraparoB.

12. Onpenenenue 060n04uku. OOOIOUKHM KaK OCHOBHBIEC 3JIEMEHTHl XUMHUECKON
anmapatypsl. OnpeneneHre 000JI0UYKH BPALLCHUS.

13. OcHOBHBIE COOTHOWIECHHUS MJiI TEOMETPHUUYECKHX IIapaMeTpPOB SJIEMEHTA.
IlonsiTue 00 oOCeCMMMETPUYHOM PpPAaBHOMEPHO paclpelel€HHONM Harpyske, ee
0COOEHHOCTH.

14. BHyTpeHHUE CHJIBI U MOMEHTHI JACHCTBYIOUIME HA 3IIEMEHT OOOJOYKH;
npupoAa WX BO3HUKHOBEHMs. Pa3MepHOCTH BHYTPEHHHUX M BHEIIHUX CHUJIOBBIX
¢bakTopoB.

15. BriBo ypaBHEHHI paBHOBECHUS CUJI U MOMEHTOB, JACHCTBYIOIIMX HA 3JIEMEHT
000J104KH BAOJBL ocel X, Y, Z . HanpspkeHusi, BbI3bIBa€Mble BHYTPEHHUMU CUJIAaMU U
MOMEHTaMH.

16. Metonuka pacuéra 000JIOUKH Ha MPOYHOCTD 110 HAIPSYKEHUSM, BbI3IBAEMbIM
BHYTPEHHUMH CHJIAMH U MOMEHTaMHU.

Yyactue B JHUCKYCCHU KaXJIOT0 OOYYaroIIerocs SBISETCS  00sS3aTeIbHBIM.
Kaxp1it MarucTpaHT UMEET BO3MOKHOCTh MCIIOJIB30BaTh OMPEACICHHBIC CITIPABOYHbBIC
Matepualbl. JIUCKyccus HE JOJKHA BBIXOJUTH 3a Mpejeibl 0003HaU€HHONW TeMbl, OHa
JOJDKHA CTPOUTHCS HAa HAYUYHBIX IMOJIOKEHHUSAX M METoAaX, €€ Ielb — pa3pellnTh Ha
TEOPETUYECKOM YPOBHE CYIIECTBYIOIIEE MPOTUBOPEYHE, MPEIIOKUTh MOJCIbh WIH
aIroOpuTM JJisl BbIXOAa U3 cutyanuu. [IpenogaBarens HampaBisieT X0 JUCKYCCUU U
MOJABOAUT €€ UTOTH.

Kpurepuii ouenku bann

JleMOHCTpUpy€ET MOJIHOE IOHMMAaHUE MTOCTABJICHHOW 3a1a4u. [laeT joru-
4yecKr 00OCHOBAHHBIH, MOJIHBIA U TPABUJIbHBIN OTBET HAa BONPOCHL. OT- 5
CYTCTBHE OITMOOYHBIX BBICKAa3bIBaHUH, ApTYMEHTUPOBAHHOCTD.

JlaeT 10CTaTOYHO MOJHBIM OTBET, C HAPYIIEHUEM MOCIIEI0BATEILHOCTH
u3NokeHus. Mimerorcs TpyIHOCTH B 000CHOBAaHHOCTH CBOETO OTBETA.
JlaeT HenoHBIN OTBET (B 0OITUX YepTax) Ha BOMPOC. 4

4,5

Hert otBera. 0




MuHucTepCTBO HAYKH U BhIcIIEro oOpa3oBaHus Poccuiickoit @enepanuu
HmxHexkaMCKH XMMHKO-TEXHOJIOTHUECKHIH HHCTUTYT ((rtna)
dbenepaabHOTO TOCYIapCTBEHHOTO OO0 PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIE0BATENBCKUN TEXHOJOTHYECKU YHUBEPCUTET
Daxynomem MexaHUuyecKuul
Kagheopa Mawun u annapamos xumuueckux npouzeo0cmae

HampagsiieHue moAroToBKu/CrenuaibHOCTb: 15.04.02 TexHonornyecKme
MaIluHbl ¥ 000py0BaHKE
[IporpamMma noAroToOBKHU: XUMUYECKOE MalIMHO- U alllapaToCTpOeHHUE

Ilepeyens Tem a1 pedpepara
no nuctuminae  b1.B.03 CoBpemeHHBIE METOANKY Pa3pabOTKK MAIllUH, TPUBOIOB
U CUCTEM

1) Meton Puriia-TumornieHKO mpH pelieHHH 00bEMHOM M IUIOCKOW 3ajaud TEOpUHU
YIPYTOCTH.

2) Meron KantopoBuua-BnacoBa mpu penieHud OObEMHOW M IUIOCKOHM 3ajauu
TEOPUU YIIPYTOCTH.

3) Metone Tpedia npu penieHUH 00bEMHON | IJIOCKOW 33JIa4H TEOPUH YIIPYTOCTH.

4) ToTeHnMambHAs YHEPTHsI U3THOa OaJIKH.

5) 'paHUYHBIC YCIIOBHS ONUPAHKS OJHOIPOJICTHBIX OAJIOK.

6) Tpuronomerpuueckue GyHKIIUN U3rHOa OTHOMPOJIETHBIX OAJIOK.

7) Pacuer 6ayiok meTosioM Purtia-TumomeHko

8) VYpaBHeHue kosiebaHuil OAJIKU M JUHAMUYECKHE OalOuHbIe (PYHKIINH.

9) IlocTpoeHre TMHAMUYECKUX OAJOYHBIX (PYHKIIMH M MX HMCIIOJb30BaHHE B pacyeTe
u3ruda MiacTuH.

10) Meroa KantopoBruua-BacoBa pacuera miacTHH.

11) OcHOBHbIC YpaBHEHUS TCOPUH YIIPYTOCTH.

12) AHaIMTHYECKHE, YUCICHHO-aHATUTHYCCKUE W YHCICHHBIC METOJBI PEIICHUS
3a/1a4 TEOPUU YIPYTOCTH.

13) OcHOBHBIC MOHITHS OE3MOMEHTHOM TEOPUSIX PAcYETa TOHKOCTEHHBIX 000JIOYEK.

14) BbiBoa ypaBHCHHH O€3MOMECHTHOW TEOPHH: ypaBHEHHS PaBHOBECHS JJIEMEHTA
(ypaBHeHue Jlamaca)

15) VYpaBHEHHME paBHOBECHOH 30HBI B OC3MOMEHTHOH Teopusx pacuéra
TOHKOCTEHHBIX 000JI04EK.

16) IlpumeHeHue ypaBHCHHI OE3MOMEHTHOW TEOPHH K pacdéTy HampsDKeHUH B
UMIMHAPUYECKOM UM KOHMYECKOM 000J04YKaxX, Harpy>XeHHbIX BHYTPEHHUM
JIaBJICHUEM.

Kpurtepuu onenku
B pa0oueii nporpaMmme JTUCHMILNIMHBI PEIYCMOTPEHA NMOAT0TOBKA M 3aLIIUTA
pedeparoB no aABym temam. Q6a pedepata oleHMBAKOTCS 10 OUHAKOBOM HIKAJIE!



MuHuManbHOEe 4HCIO OalmoB — 4 Oal BBICTaBISETCA MPU HEINOCTATOYHOW CTENEHU
PACKpBITHS TEMBbI B XOJI€ CBOETO BBICTYIUICHUS, MPUBEACHUS HEUETKUX apryMEHTOB M HE
BIIOJIHE aKTMBHOE Yy4acTHE B JHUCKYCCHUU TO TpodiieMe, KoTopas Obljla pacKpbiTa B XOJE
JIOKJIaJ1a.

MakcumanabHOEe YHCclio OalioB — 5 Oayijla BBICTABISAETCS MPU MOTHOLICHHOM PAaCKpPBITUU
TEMBbl B XOJI€ CBOEr0 BBICTYIUICHHUS, MPUBEACHUS YETKUX ApPryMEHTOB U JOKa3aTeJbCTB, a
TaK)K€ aKTHMBHOE y4YacTHe B JIMCKYCCHU MO mpobiieme, KOoTopas Oblia pacKphiTa B XOC
JTOKJIaJIa.



MuHucTepCTBO HAYKH U BhIcIIEro oOpa3oBaHus Poccuiickoit @enepanuu
HmxHexkaMCKH XMMHKO-TEXHOJIOTHUECKHIH HHCTUTYT ((rtna)
dbenepaabHOTO TOCYIapCTBEHHOTO OO0 PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS
BBICIIIET0 00Opa30BaHuUs
«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIE0BATENBCKUN TEXHOJOTHYECKU YHUBEPCUTET
Daxynomem MexaHu4eckutl
Kagheopa Mawun u annapamos xumuueckux npouzeo0cmae

HanpaBieHue moaroToBKu/CreualbHOCTb: 15.04.02 Texnosmoruueckue
MaIllMHBI 1 000pyI0BaHUE

[IporpamMmma noAaroToBKH: XUMHAUYECKOE MAIIMHO- U alnapaToCTPOEHUE

3aaHue K KOHTPOJIbHOI padoTe
no nuctumnae  b1.B.03 CoBpemennbie MeTouKH pa3padOTKH MAIIWH, TPUBOIOB U
CUCTEM
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Pucynok. Cxema 3a1auu.

JI1st moKa3aHHOM Ha PUCYHKE CXEMBbl ammapara, padoTaroliel noja BHYTPEHHUM
JABJICHUEM, TMPOBECTH CPABHUTEIBHBIM MEXaHWYECKUHM pacdeT UUIUHAPUYECKOrO
KOpIyca C HMCIHOJIb30BAaHUEM JBYX BapHaHTOB. PYYHOIO Ha OCHOBE KJIACCHYECKHX
pacyeTHbIX (OPMYJ M YHCIEHHOTO crocoba ¢ momoublo nporpammel Ilaccar. Jlats



CPaBHUTEILHYIO OIICHKY TI0 Macce HW3rOTOBJICHHsI KOpITyca KOJOHHBI IPU pacyere
yKa3aHHBIMHU MeTosamMu. CrenaTth BBIBOJIBI IO padoTe.

Tommuna crenkn anmaparta coctaiser 30 M.

BuyTtpennee naBnenue B anmapare (m30brrounoe) pasao 100 kI1a.

Pa3meps! anmapara Juist pa3HbIX BAPHAHTOB MPUBOATCS B TaOJIHIIE.

Tabnuia. Bapuantsl 3ananuit

Ne Bapuanra Juamertp anmapara | Beicora anmapara
1 600 2400
2 800 2800
3 1000 3200
4 1200 3600
5 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

Kputepun omeHKH: OIleHKa paOOTHl OOYYArOIIMXCS IO BBIMOJHEHUIO padoT
IPOU3BOIUTCS IIyTEM CpaBHEHUS (DAKTHUSCKH BBITOJIHCHHBIX 3a/1a4 U MEPOIPHUATHHA B
XOJIe BBIMOJIHEHHS Kelc-3a1aun. MakcuMaabHbIA 0ajul 3a BBINOJHEHHE paboThl - 10
OaJJIOB.



Kpurepuii ouenku

bamn

JleMOHCTpUpyYET NMOJIHOE MOHMMAaHUE NTOCTABICHHOU 3aaa4u. [laer moru- 10
YecKr 000CHOBAHHBIH, MOJHBIA U IPAaBUIBHBIN OTBET Ha. OTCYyTCTBUE
OIIMOOYHBIX BHICKAa3bIBAHUN, ApTYMEHTUPOBAHHOCTb.

JlaeT [oCTaTOYHO MOJHBIN OTBET, C HAPYLIEHUEM MOCIIEI0BATEIIBHOCTH 7,5
n3J10KeHus. VIMeroTcst TpyTHOCTH B 000CHOBAHHOCTH CBOET'O OTBETA.

Jlaet HenouHBI 0TBET (B OOIIMX YepTax) Ha BOIIPOC. 5
Hert oTBerTa. 0
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