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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 Oransl GOpMUPOBAHUS KOMITICTCHIIUN HaMeHoBae
(yxa3atb Bce Tembl u3 PI1/T)
—  — [Tpaktuueckue | JlabGopaTopHbie Kypcosoit OILICHOYHOT'O CPEJICTBA
3aHATUA 3aHATUS MPOEKT
[IK-3.1 Tema 1, Tema 1, Tema 1, KoncnekT nekumii, TeTpaab C pelIeHHbIMU 3aa4aMu, TECT, OTYET
e Tema-2 Tema-2 Tema-2 j 10 J1abopaTopHO paboTe
[IK-3.2 Tema 1, Tema 1, Tema 1, KoncnekT nexkumii, TeTpaab C pelIeHHbIMU 3a1a4aMu, OTYET 10
e Tema-2 Tema-2 Tema-2 i nabopaTopHoi pabore, pedepar
[IK-3.3 Tema 1, Tema 1, Tema 1, KoncnekT nexuuii, TeTpaib ¢ pelieHHbIMU 3a/1a4aMH,
e Tema-2 Tema-2 Tema-2 i KOHTpOJIbHAst paboTa, OTYET MO JIAbopaTopHOi pabote, pedepaT
Tema 3 Tema 3 Tema 3 KoncnekT nekumii, TeTpaab C peLICHHBIMU 3a/1a4aMH,
IIK-6.1 Tena 4 Tena 4 Tema 4 - BEICTYIUICHHE ¢ pedepaTomM, OTUET 1O J1abopaTopHOM padoTe,
cobecenoBanne
Tema 3 Tema 3 Tema 3 Koncnekr nexmuii, TeTpaip ¢ pelieHHbIMU 3a7jauaMi, y4acTHE B
[1K-6.2 Tema 4’ Tema 4’ Tema 4’ - co0eceI0BaHUH, OTYET M0 TJaOopaTOpHON padoTe, KOHTPOJIbHAS
pabota
Tena 3 Tena 3 Tena 3 KoHcnekT nekmnuii, TeTpaap ¢ pelIeHHBIMU 3aa4aMu, pa3ies
I1K-6.3 Tema 4 Tema 4 Tema 4 - MIPOEKTa C OMHUCAHUEM PACcUYETOB, OTUET IO JIA0OpaTOpHOM pabdoTe,
KOHTpOJIbHAsI paboTa
Tema 5, Tema 5, Tema 5, "
K-7.1 Tewma 6, Tewma 6, Tema 6, i KoHCHeKT JIeKIHii, TeTpaIh C pEeIICHHBIMU 3a/1a1aMH, pacueTHO-
Texa 7 Texa 7 Tena 7 rpaduveckas padoTa, OT4EeT 110 JJAOOPaTOPHOU padboTe
Tema 5, Tema 5, Tema 5, o
[K-7.2 Tema 6. Tema 6. Tema 6. i KoHcnekT nekmuii, TeTpas ¢ PCILICHHBIMH 32/1a49aMI, PACYETHO-
Tea 7 Tea 7 Tema 7 rpaduueckas pad, oTyeT 1o JabopaTopHoii padoTe ota
Tema 5, Tema 5, Tema 5, . o
[K-7.3 Tewma 6, Tewma 6, Tema 6, i KoHcnekT ekimid, TETPajib ¢ PEIICHHBIMA 3a/1a1aMH, Kefic-3a1ata,
Tena 7 Tena 7 Tena 7 OTUeT 10 JIabopaTopHO paboTe




IlepeyeHb OLIEHOYHBIX CPEACTB JIsl OLEHKH (MPOMEKYTOUYHBIH KOHTPOJIb - SK3aMeH)

HasBanne Komn-Bo OneHka 3a 0HO CyMMapH. onieHKa
MuHuMm. ‘ Makcum. MuHuMm. Maxkcum.
JeKuus (KOHCIICKT) 7 1 7 7
HPAKTUYECK. 3aHATHE 7 1 v 7
(TeTpansb ¢ perieHueM)
71a00paTOpHbIE 3aHATHUSL
(BbIHpOJIHEE)HI/Ie U OTYET) ! 1 2 ! 14
pedepar 1 3 6 3 6
TeCT 1 3 6 3 I
Kelic-3a/1aua 1 3 7 3 7
JIUCKYCCHUS 1 3 6 3 6
JOKITa 1 3 7 3 6
3K3aMEH 24 40
Bcero 36 60




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 U JPYTMMHU BUAaMHU MPUMEHCHUS 3HAHHM, HCIOIB3yeT B
OTBECTEC I[OHOJ'IHI/ITCHBHI:Jﬁ MaTcpuail BCC NPCAYCMOTPCHHBIC HpOFpaMMOI\/'I 3alaHus BBIINMOJIHEHBI, 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
o0OydeHus: y4eOHbIE 33JJaHUs BBIMOJIHEHBI, KAUECTBO MX BBIMOJIHEHUS JOCTATOYHO BBICOKOE. CTYIIEHT TBEpJO
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 TPOOEessl 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 KOMIIETEHINH He Cc(hopMHpPOBaHHI,
OOJIBIIMHCTBO 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
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MuHucTepcTBO HayKu U Bhiciiero oopa3zoBanust 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
MaIllMHBI U 000pY/IOBaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «XUMHYECKOE MAIIMHO- U allIAPATOCTPOCHUE
(raumenosanue)

111 00YYarOIINXCs IPETyCMOTPEHO MPOBEACHUE Ta00PaTOPHBIX 3aHATHH.

JIaGopaTopHbIe 3aHATHS 110 TUCIHUIUIMHE MMPOBOASTCA B CHELMAIBLHO 000pYIOBaHHBIX
7a00paTopusiXx € TPUMEHEHHEM HEOOXOAMMBIX CPEICTB OO0y4YeHHs: JabopaTopHOTO
o0opyaoBaHus, 00pa3LoB Ul MCCIEI0BaHUIM, METoANYeCKUX mocoduit. Llens mposeneHus
1a00paTOpHBIX paboT - MPAKTHYECKOE OCBOCHHE TEOPETHUECKUX IMOJIOKEHHUN JIEKIIMOHHOTO
MaTepuasia, a TakkKe BbIpAOOTKAa CTYJCHTaMU OIpPEACTCHHBIX YMEHMH U HaBBIKOB
CaMOCTOSATEIHHOTO IKCIIEPUMEHTHPOBAHHS.

JlabopaTopHas padora Nel.
Pacuem  nnockux  onemenmog  0060pvoosanus  pasznodceHuem 8  08OUHOU

mpuzoHomempuyeckul psso Pypove.
(mema nabopamopnoii pabomut)

1) TpUBOAATCS W TOSICHSAIOTCS TEOPETUYECKHE AaCIMEKThl, PACKPBIBAIOIINE CYTh
71a00paTOPHOM pabOTHI;

2) maeTcs mpuMep, pelieHUs 3a1a41, aHaJOTHYHOM 3a/1a4€e, TOCTAaBJICHHO B
nabopaTopHO padoTe;

3) NpUBOAATCS METOJMYUCCKUEC YKa3aHHUsI IS BHITIOJHCHHUS J1a00paTOPHOU paboTHI;

4) npeytaraeTcs NpUMEpHas CTPYKTypa oT4eTa 1o jgabopaTopHOi padore;

5) NpUBOASITCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlabopaTopHas padora Ne2.
Pewenue aunelnon HecmauuoHAPHOU  3d0a4l  Menio8020 pacyemada  3J1eMeHmo8

000PV008AHUA ACUMNMOMUYECKUM MEMOOOM.
(mema nabopamopnoii pabomut)

1) npuBOAATCS W TOSICHSAIOTCS TEOPETHYCCKME AaCMeKThl, pPACKPHIBAIOIIAE CYTh
nabopaTtopHoii paboTHI;

2) maeTcs mpuMeEp, pellieHns 3a1a4n, aHaJOTHYHOM 3a/1a4€e, IOCTABJICHHOM B
1abopaToOpHOM padoTe;

3) NpUBOAATCS METOAMUCCKUE YKa3aHUsI ISl BHITIOJHEHHS JJa00paTOPHOU paboThI;

4) npejutaraeTcs IpUMeEpHas CTPyKTypa OT4eTa 110 J1abopaTopHOii paboTe;

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

JlaGopaTopHasi pa6ota Ne3.
Pewenue nunetinou cmayuonaphotl 3adayu 31emenmos 000pyoosanus muna opyc

MemMoOOM KOHEYHbIX DGS’HOCWlelZ.
(mema nabopamopnoii pabomer)

1) TpUBOAATCS W TMOSICHSIOTCS TEOPCTUYCCKHE AaCHEeKThl, pPACKpPBIBAIOIIAE CYTh
nabopaTopHOii padoTHI,
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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.

JlabopaTopHasi pa6ota Ned.

Pewenue nuneunou necmauuoHapHou 30044 mMenioso2o pacuema  3J1emMernoes

000DVO008AHUA MEMOOOM KOHEUHbIX PA3HOCMEl.
(mema nabopamopnoii pabomut)

1) mnpuBOAATCS ¥ TOSICHAIOTCS TEOPETHYCCKHE AaCIEKThl, PaCKPHIBAIOIINAC
nabopaTopHoii paboThI;

2) naetcs mpuMep, pelieHus 3a1a41, aHaJOTHYHOM 3a/1a4€e, TOCTAaBJICHHOM B
nabopaTopHO padoTe;

3) NpUBOAATCSA METOJIMUCCKUC YKa3aHHUsI IS BHITIOJHEHHS J1a00paTOPHOU paboThI;
4) npejytaraeTcs NpUMEpHas CTPYKTypa oTdeTa 1o jgabopaTopHOi padore;

5) NpUBOASITCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA T10 padoTe.

JlaGopaTopHasi pa6ota Ne5.
Pacuem snemenmos cmepoicrnesoti hopmvl ¢ NOMOUBIO KOMNLIOMEPHBIX CUCTEM
MOOCAUPOBAHUS NeMEHMO8 000PYO0BAHUSL.
(mema nabopamopnoii pabomut)
1) mnpuBOAATCS ¥ TOSICHAIOTCS TEOPETHYCCKHE AaCMeKThl, PaCKPBIBAIOIINE
nabopaTopHoOii paboTHI;
2) maeTcs mpuUMeEp, pellieHns 3a1a41, aHAJOTHYHOM 3a1a4€e, IOCTAaBJIEHHO B
1abopaTopHOM padoTe;
3) npUBOAATCSA METOIMUCCKUEC YKa3aHMsI ISl BHIIOJIHEHHS J1a00paTOPHOH paboTHI;
4) npejutaraeTcs IpUMeEpHas CTPyKTypa OT4eTa 110 J1abopaTopHOii paboTe;
5) npHBOAATCS KOHTPOJIbHBIE BOIIPOCHI K 3aI[UTE OTYETA 110 paboTe.

JlaGopaTopHasi pa6ota NeG.

CyTh

CyTh

Peaﬂus’auuﬂ aneopumma peuleruAd 3a0a4u pacuema MEMOOOM__KOHEYHBIX _DJIEMEHINOE

NPUMEHUMETIbHO K npocmeﬁwed cxeme
(mema nabopamopnoii pabomer)

1) TpuBOAATCS W TOSICHSIOTCS TEOPETUYCCKHE AaCIEeKThI, PACKPBIBAIOIINC
nabopaTopHOii padoTHI,

2) naetcs mpuMep, peliCHUs 3aa41, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOH B
nabopaTopHOii padboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHUS JUIS BBIMOJHEHHUS JTaAOOPaTOPHOI paboThI;
4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa 1o J1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa 10 paboTe.

JlabopaTopHasi pa6ota Ne/.

CyTh

Pacuem  snemenmos  nnockou (bODMbl C  NOMOUWbIO  KOMNbIOMEPHbLIX cucmem

MOOCAUPOBAHUS INeMeHMOo8 000pPYO0SAHUAL.
(mema nabopamopnoii pabomut)

1) mnpuBOAATCS ¥ TOSICHAIOTCS TEOPETHYCCKHE AaCIeKThl, PaCKPHIBAIOIINAC
nabopaTopHoii paboThI;

2) maetcs mpuMep, pellieHus 3aa41, aHaJOTHYHOM 3a/1a4€e, TOCTAaBJICHHOH B
nabopaTopHO padoTe;

CyTh
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3) NPUBOASTCSA METONUYECKUE YKA3aHUs IS BBITOJHEHHUS JTA0OPATOPHOHN padoThI;
4) npensaraercsi MpUMepHast CTPYKTypa oT4eTa 1o JadbopaTopHOii padboTe;
5) npuBOASITCS KOHTPOJIbHBIE BOIIPOCHI K 3aIIUTE OTYETA 110 padoTe.

Kpurepun ouenku jgadopaTopHbIX padoT

[Ipu moaroroBke k 1abopaTopHOM padboTe 1o qucruIuimae «CoBpeMeHHBIC TPOTrPAMMHbBIC
KOMILJICKCHI JIJIsl pacuyeTa 000pyI0BaHUSA» CTYACHT JIOJDKEH BBITIOJHUTD CIICTYIOUTNAE BUJIBI

pabor:
MunumaibHbiii | MakcuMaJIbHbIH
Buabl paGor
0asn 0asn

CamocTosiTeNbHas MpopadoTKa
TEOPETUIECKOTO MaTepuraja K JJabopaTopHOH 0,2 0,4
pabote
O3HaKOMJICHHUE C YCTAHOBKOM, TPHOOPOM,
METOMKOW BHITIOJTHEHUS T1a00paTOPHOU 0,2 0,4
paboThl
BrimostHeHrEe HE0OX0IUMOTO PKCIIEPUMEHTA 0,2 0,4
O06paboTka pe3yabTaTOB HCCIEIOBAHMS, 0.2 04
noctpoeHue rpaduxkos ’ ’
AHanu3 pe3ybTaTOB UCCIICOBAHUS U BBIBOJI 0.2 04
o pabote ’ ’

HUTOI'O : 1 2

Takum oOpazoM, Kaxaas jabopaTopHasi paboTa oleHuBaeTcs MUHUMYM B 1 Gaii,

MAaKCUMYM B 2 6anna. ITociie BBITTOJIHEHUS BCEX pa60T PaCCUUTBIBACTCA WUTOTOBBIN 0ajII 110

JTAHHOMY OIICHOYHOMY CPEJCTBY, Kak CyMMa IO BCEM J1a00OpaTOPHBIM paboTaMm.
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MuHucTepcTBO HayKu U Bhiciiero oopa3zoBanust 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
MAIlIWHBI 1 000PY/IOBAHHE

(k00 u naumenosanue)

[Mpodums/mporpamma; _ «XWUMHYECKOE MAITHMHO- M allIapaTOCTPOCHUE
(naumenosanue)

JUTsE 00yYarouXcsl MPeAyCMOTPEHO MPOBEJCHUE MPAKTUUECKUX 3aHATUH.

OOGyuaronumMmces MpeiaraloTcsl pa3HOYPOBHEBBIC 3a/1aUd U 33JIaHUsI PEKOHCTPYKTUBHOTO
YPOBHS, TIO3BOJIAIOIINE OICHWBATh W  JUArHOCTHUPOBATh yMEHUS CHHTE3UPOBATH,
aHANIM3UPOBaTh, 0000mIaTh (HAaKTUUECKU U TEOPETUUYECKUN maTepuan ¢ (popMyIupoBaHHEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHUEM MPUUYUHHO-CIEACTBEHHBIX CBS3€H.

3aganme 1
1) npUBOJATCS M MOSICHIIOTCS TEOPETHUECKUE aCIeKThl, PACKPBIBAIOIIUE CYTh TEMBI;
2) maetcs mpuMep, pelieHHs 3a1a41, aHAJIOTUIHOM 3a/1a4e, MOCTABJICHHOH B 3a/I1aHUH;
3) NpUBOAATCSA METOAMUECKUE YKa3aHUsI ISl PEIICHUS 3a1aHNs;
4) npuBOAATCS KOHTPOJIbHBIE BOIIPOCHI K paboTe.

3aganue 2
1) IpUBOASATCS U MOSICHSAIOTCS TEOPETUUCCKUE aCTIEKThI, PACKPBIBAOIIHNE CYTh TEMBI;
2) maetcs nmpuMep, pelicHUs 3a1a41, aHAJIOTUYIHOH 3a/1a4e, MOCTABJICHHOH B 3a/IaHUH,
3) npUBOAATCS METOIMUCCKUEC YKa3aHUsI ISl PCIICHUS 3a/1aHNUS;
4) npuBOAATCS KOHTPOJIbHBIE BOIIPOCHI K paboTe.

OcTrayibHBIE BAPUAHTHI 33JJaHUH TIPUBEJICHBI B METOIUYECKOM YKa3aHUH,
pa3zpaboranHoM Ha Kapeape MAXII:

2. MamuHbl ¥ anmapathl XAMHYECKUX MMPOU3BOJICTB U HeTera3onepepadoTKu
[DnexTponnbiii pecypc]: yueonuk / Y. U. Tlonukapos, C.H. [Tonukapos, C.B. PaukoBckui,
A.A. XomeHko. - 3-€ U3/ B 9JeKTpoH. Bapuante. - Kazanp : KHUTY, 2014.

Pexxum noctyna: cBoOoHbIN. DnekTponHas oubiaunorexka YHUL KHUTY.

KpuTtepuu oueHKN NPaKTHYECKUX 3aHATHI

Nzyuas mpeamet, oOyuaromuiicsi BBITTONHAST 8 3aaHuii. 3a pelieHrue Kaxjaoro OH
MoOkeT monyuuTh 1 Oamn. Ecnu He cmpaBuics ¢ 3amaHueM 0e3 TOMOIIM TPETojaBaTes,
OILICHKA CHM)KACTCS.

HNTOroBplidi pENTUHr 1O MNPAKTHUYECKUM 3aHSITHUAM IPOCTABIISIETCA KaKk CyMMma
MOJTYYEHHBIX 0aJIIOB 3a pelIeHue 8 MHIAWBHUIYaIbHbBIX 3aJaHUM.
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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)

[Tpoduns/mporpamma: «XMMHUYECKOE MAIIIMHO- U aANNapaTOCTPOCHUE
(raumenosanue)
Cemectp 2
YTBEPX]JIAIO
3aB. kadeapon N.A. Cabanaen

« 10 » MapTa 2021 1.

IK3aMEeHALNOHHBIN OuJteT Neo 1

1. MaremaTudeckue OCHOBBI TPOEKTUPOBAHMSI MALIINH, IPUBOJIOB M CUCTEM.
2. PacueT mIocKuX 31eMEHTOB 000pyTOBaHHUS Pa3IOKEHHEM B JIBOHHON TPUTOHOMETPUIECKUIN

pan Oypre
IK3aMeHALNMOHHBIN Onyer Ne 2

1. Knaccuduxanus v kpaTkasi XapakTepUCTHKa METOJIOB pacyeTa U MPOEKTUPOBAHHUS.
2. Pemienne muHeHHOM HECTAIIMOHAPHOM 3a/1a4M TETUIOBOTO pacyeTa 3JIEMEHTOB 000PYI0BaHUS
ACUMITOTUYECKHUM METOJ0M

JK3aMeHAIMOHHBIH Oujter Ne 3

1. AcumnroTrueckue MeTo/Ibl. 3a7a4y pacueTa 3JI€MEHTOB 000pyI0BaHHUs. pellaeMble ClIOCOO0M
pa3IoXKeHUs B pAL.

2. Pemienye TMHEHHON CTallMOHAPHOM 3a/1a4M 3JIEMEHTOB 000pYA0BaHUs TUIa OPyC METOJIOM
KOHEUYHBIX pPa3HOCTEU

IK3aMEeHALMOHHBIN Oujter Ne 4

1. MeToauka 1 OCIEeI0BATENbHOCTh MPUMEHEHHUS aCUMIITOTUYECKUX METO/10B. JInHelHbIe 1
iockue 3anaun. llpeaenbHast TOUHOCTh peIIeHus

2. O0mme TpeOoBaHUs K TEXHOJIOTHYECKOMY 000pyIOBaHUIO U MalTHaM. KOHCTpYKITMOHHBIE
MaTepHAaIIBbI Il U3TOTOBJICHHUS 000PY/I0BAHMUS, MAIIIMH U aIMapaTOB I XUMUYECKHUX H
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He()TEXMMHUYCCKHUX TIPOU3BOJICTB.
IK3aMeHALMOHHBIN Omyter Ne 5

1. Yucnennsie MeTobl. OOMIas XapakTEPUCTHKA U OCOOCHHOCTH TPUMEHEHHS.
2. Pelienuie TMHEHHOW HECTAIIMOHAPHOM 3a]]au TEIUIOBOTO PacyeTa AJIEMEHTOB 000PYI0BaHUS
METOJIOM KOHEYHBIX Pa3HOCTEH

IK3aMeHALMOHHBIN Ouyer Ne 6

1. 33,[[8.‘11/[ pacydeTa 3JICMCHTOB 060pyI[OBaHI/IH. pemacMbIC€ € ITOMOIIbIO YUCJICHHBIX MCTOIOB.

JIuHeiinsle, IIOCKUE U OOBEMHEBIE 3a0aUH.
2. PacdeT 371€MEHTOB CTEPKHEBOU (DOPMBI C TOMOIIbIO KOMITBIOTEPHBIX CHCTEM MOJICTUPOBAHUS

3JIEMEHTOB 000PYI0BaHUS
IK3aMEeHALMOHHBIN Oujter Ne 7

1. DnemenTsl 0060pyIOBaHMS, MOACTUPYEMbIe pacueTHOI cxemoil Opyca. [Ipumenenue
JITOPUTMOB KOHEYHO-PA3HOCTHOH aNpOKCUMAIIMH JJIsl pelIeHus 3a1a4. BrnusHue napameTpos
anmpOKCUMAIMH HAa TOYHOCTh pertieHus. CTanroHapHbIE U HECTAMOHAPHBIE MOJIEIN

2. Peanmu3zanusi anropuTMa pemieHus 3aJa49i pacieTa METOI0M KOHEYHBIX 3JIEMEHTOB
MIPUMEHUTEIBHO K MPOCTEUIIEeH cXxeme

IK3aMeHALMOHHBIN Ouyer Ne 8

1. OcHoBEI BapHallTMOHHOT'O UCHUCIICHH. qDYHKHI/IOHaJ'I " €ro Bapuanuus.
2. HopmaTuBHBIE TOKYMEHTHI B 00J1aCTH pa3pab0TKu 000pyaoBaHus U MaruH. Ctaauu
pa3pabdOTKN KOHCTPYKTOPCKOM JTOKYMEHTAIUH.

IK3aMeHAIMOHHBIH OujteTr N 9

1. ITpuznaku s3xcTpemyma GyHkronaiza. dopmysa Ditnepa skcTpemyma GyHKIIMOHATA
MHTETPaJIbHOTO TUIIA OT OJHOTO NepeMeHHoro. O6o0menue Gopmyiiel Diiepa Ha GyHKIIMOHAIBI
OT MHOTHUX TEPEMEHHBIX.

2. DneMeHTHI TEOPUH 000JI0YEK I pacueTa U MPOCKTUPOBAHUS TOHKOCTEHHBIX KOPITYCOB U
JHUIL 000pyA0BaHUs U MAlllUH, IOABEPKEHHBIX BO3AEHCTBUIO BHYTPEHHHUX M HApYKHBIX
Harpy30K

DK3aMeHAIMOHHBII on1eT No 10

1. Meton koHeuHbIX 37eMeHToB (MKD). THIBI KOHEYHBIX 3JIEMEHTOB. MOJIe)IN 3JIEMEHTOB
000py/I0BaHUs THIA CTEPIKEHb U TUIACTHHA.

2. [TpoextupoBanue oTBepcTrii. dranmeBsie coenuHeHus. OMOPH U CTPOIIOBOYHBIC YCTPOHCTBA
anmapaToB M MallliH.

DK3aMEeHALUOHHBIN 0nJieT No 11
1. Cesa3p MKD ¢ metonom nepemenieHuil. OCHOBBI TEOPUU MATPUI], 0003HAUEHUS, OCHOBHBIE
TUTIBI MATPUI] U IEUCTBUS C HUMHU.

2. IlpakTdeckoe MpUMEHEHNE BapHALIMOHHBIX METOJIOB K pacueTy AJIEMEHTOB MaIlliH,
IIPUBOJIOB U CUCTEM.
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DK3aMeHAIMOHHBII outeT No 12

1. 3anmuch OCHOBHBIX YPaBHEHUI TEOPUH yIPYroCTH (MMPOCTPAHCTBEHHAS U IJIOCKAs 33]1a4H) B
MaTpuyHOM popme. 3anuch GyHKIHOHAIA TOTEHUUATBHON M pabOThl BHEITHUX CUJI B MATPUYHOM
dbopwme.

2. Pacuer 1 npoexTHpoBaHue anmaparoB Beicokoro nasnenus (ABJI). KoHcTpykimu KopmycoB u
3aTBOpoB AB/I.

DK3aMEeHAIMOHHBIN 0nJieT No 13

1. BapnannoHHO-pa3HOCTHBIN METOJ1 pacyeTa 3JeMEeHTOB 00opyaoBaHus. IlonsaTHe o
BapHaIlOHHO-pa3HOCTHOM Metoe (BPM) pacuera KOHCTPYKIIHIA.

2. OCcHOBBI pacyeTa ¥ KOHCTPYMPOBAHUS MAIIMH U alllapaToB ¢ BPAIAIOIIUMUCS 3JI€MEHTaMH.
Bubpo3amuTa MamH 1 MEXaHU3MOB

DK3aMeHAIUOHHBIN OnieT No 14

1. Pa3HOCTHBIE TPOU3BOIHBIEC U UX TUIIBL. BBIBOJ OCHOBHBIX COOTHOIICHUH BapHAIlIMOHHO-
Pa3HOCTHOTO METO/1a IIPU pacyeTe IJIACTUHKU Ha U3rHO.

2. HopmaTuBHBIE TOKYMEHTHI B 00JIACTH pa3padOTKu 000pyI0oBaHus 1 MauH. CTaguu
pa3paboTKH KOHCTPYKTOPCKON JOKYMEHTAIMH.

DK3aMeHAMOHHBIN OnjeT No 15

1. Pacder »11eMEeHTOB TIOCKOH ()OPMBI C TOMOIIBIO KOMITBIOTEPHBIX CUCTEM MOICITUPOBAHHS
AJIEMEHTOB 000pY10BaHUS

2. DneMEeHTHI TEOPHH 000JIOUEK /ISl pacdeTa U MPOSKTHPOBAHMSI TOHKOCTCHHBIX KOPITYCOB U
JHUI 000PYIOBAHUS U MAIIHH, ITOJIBEPKEHHBIX BO3/ICHCTBUIO BHYTPEHHUX M HAPYKHBIX
Harpy3oK

DK3aMEeHAIMOHHBIN 0nJieT No 16

1. IToustitue 0 Metoae riaobanbHbx 21eMenToB (MI'D). Coueranre MI'D u MKD i BPM npu
pacyeTe CIOKHBIX KOHCTPYKIHUH.

2. O6mue TpedoBaHMsI K TEXHOJIOTHIECKOMY 000pyI0BaHUIO U MamnHaM. KOHCTPYKITMOHHBIE
MaTepHaIbI IS U3TOTOBICHUS 000PY/I0BaHS, MAIITMH U allllapaToB Il XUMUYECKUX U
He()TEXUMHYECKHUX TIPOU3BOJICTB.

Kpurepuun onenku

[IpomexxyTouHast  artectauusi  cryAeHToB 1no  aucuuiuinie  b1.B.03
«COBpEeMEHHbIE METObl Pa3pabOTKH NPUBOJIOB, MAIIMH M CHCTEM» TPOBOIUTCS B
cootBerctBUU ¢ OOIl u sBngerca oOs3aTenbHOM. I[IpomexyTouHas aTTecTarus
IIPOBOJIUTCS B BUJIE PK3aMEHA.

CryzaeHT fomycKaercs K 3K3aMeHy 10 JTUCUUIUIMHE, €CIM TeKYIUH PEUTHHT 10
JTUCITUIUTMHE COCTABHT BEJIMYMHY, OOJIBITYIO WM paBHYI0, ueM 36 OamioB. B cmydae
HaMU4Yus y4yeOHOM 3aJI0JDKEHHOCTH WM  MPOIYCKOB  CTYJIEHT OTpabaTbhIBaeT
COOTBETCTBYIOIIME 3aHATUS B  (opMme, MpeUIOKEHHON IpernojaBareieM U
NpEeJCTaBICHHON B paboyeii mporpaMMe AUCHUTUIUHEI.




OnenuBanue CTYACHTA Ha IK3aMCHE

Ha »kx3amene cryaeHTy mpenjaraercs OWIIET, COCTOSAIIUMN M3 JBYX TEOPETUYECKUX
BoripocoB. Ilocie oTBeTa Ha KaXIbId BONPOC CTYAEGHTY MOTYT OBbITh 3aJaHBbI
JIOTIOJTHUTENIbHBIE YTOYHSIOIIHNE BOIPOCHI, TPpeOyIOIUe KpaTKoro oTeera. J(omoaHUTENbHBIC
BONPOCHI, KaK MPABWIIO, 33JAIOTCSl TIPU HETIOJIHOM OTBETE W HYKHBI I 0oJiee aJeKBaTHOTO
OLIEHMBAHWS 3HAHUU.

MakcuManbHbIN K3aMEHAIMOHHBIA peHUTHHT cocTaBisieT 40 6annoB. MakcuManbHBIHN
9K3aMCHAIIMOHHBIM PEUTHHT, KOTOPBIH MOXKET OBITh 3acyuTaH KaK TOJOXKUTEIbHBIMN
cocraBisier 24 6amna. CtyaeHTsl MOTYT HaOpaTh Ha 3k3ameHe 24 —40 Gamnos. CryzeHrT,
MOJIyYMBINIMKA HA JK3aMEHE MeHee 24 0alioB, CUMTACTCS HE CHABIIMM MPEAMET - BHE
3aBHCUMOCTH OT BEJTUYMHBI TEKYIIETO PEHTHHTA.

Bun MuHuMaIbHOE KOJIUYECTBO 0AIIOB U MaxkcuManbsHOE KOJIUYECTBO OAJLIOB U
3aJJaHUs KpUTEPUU MUHUMAJILHON OLICHKU KPUTEPUU MAKCUMAJIbHOU OI[CHKU
12 6amios 20 GamioB
[IpencraBien OCHOBHOW MaTepHal [TonHO packpbITO conepkaHue
TEOPETHYECKOTO OmieTa. 3amcaHbl TEOPETUUECKOTo Bompoca. /[aHbl yeTkue
Tepabiit onpeesieHus U 3aKOHbl. IMeroTcst onpesenaeHus1, ChOpMyTUPOBAHBI
BOTIPOC HEKOTOpBIE OIIMOKHU B OCHOBHEIC 3aBUCHUMOCTH M CJICIACTBUS U3
dbopmynupoBkax. C MOMOIIBI0 Hux. [IpuBeaeHbI MOsSCHAIOMINE
MpenoiaBaTesist JaHbl OTBETHI Ha npumepsl. Crenanbl BIBOJIBI. JaHbI
JTIOTIOJTHUTEbHBIE YTOUHSIFOIITUE OTBETHI HA BCE JIOIOJHHUTCILHEBIC
BOIIPOCHI TIO MaTepuay ousera. BOIIPOCHI IO MaTepuary ousera.
12 GamoB 20 6amioB
[IpencraBieH OCHOBHOM MaTepHal [TonHO packpbITO coepKaHUE BOIMIPOCA.
TEOPETUUYECKOTo OmieTa. 3arnrcaHsbl JlaHbl yeTKHe ONpeeNeHH s,
Bropoit onpeneaeHus u 3akonbl. imerorcs c(hOopMyIUPOBAHBI 3aKOHBI U CIIEJICTBUS
BOIIPOC HEKOTOpPBIC OIINOKHU B u3 HuX. [IpuBeneHbl noscHsonme
dbopmynupoBkax. C MOMOIIBI0 npumepsl. Crenanbl BRIBOJIBI. JaHbI
MpenoiaBaTesisi IaHbl OTBETHI Ha OTBETHI HA BCE JIOIOJHHUTCILHBIC
JIOTIOJTHATETLHBIC YTOUHSFOIITHE BOIIPOCHI TTO MaTepuary ousera.
BOITPOCHI IO MaTepuary ousera.

27



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

@axyromem _ MexaHUYECKUU

Kageopa__Maiun v annapatoB XUMHYECKUX TPOU3BOJICTB

Harmnpasienue moaroToBKu/CrieiialbHOCTb. 15.04.02 «TexHOJIOTHYECKHE

MAllluHbI U 06ODVI[0B3HI/IG»
(k00 u naumenosanue)

HpO(l)I/IJIB/CHeHI/IaHI/I?:aHI/I}I: «XHMMHUYECKOE MAaIMHO- U arrapaToCTpoCHUueE»
(raumenosanue)

Tembl 10K1210B 110 Teme 2
no nuctuminae  b1.B.03 CoBpemenHbie MeTOIMKH pa3padOTKU MAIllWH, TPUBOJIOB
CHUCTEM

Jloknao — TPOIYyKT CaMOCTOSITENHHOM pabOThl MarucTpa, MPEeACTABISIONTUN
co00if TyOJUYHOE BBICTYIUICHUE [0 MPEACTABICHUIO TOJYUYEHHBIX PE3YyJbTAaTOB
pelIeHUs] OMNpEJEICHHOW Yy4eOHO-MPAKTUUECKOM, y4eOHO-UCCIeI0BAaTEIbCKON WIIH
Hay4YHOU TEMBI.

OOyuaromuecss pa30oMBAIOTCS HA TPYMIHBI, KOJIAYECTBO KOTOPHIX OMPEACIISeTCS
KOJIMYECTBOM JIOKJIAJ0B. UJEeHBl KaKJOW TPYIIbl CaMOCTOSITEILHO PaCHIpPEestOT
BOIIPOCHI, OTBEJICHHBIE JIJIsl JOKJIaa, MEXITy COOOM.

Tema nos nokyaaja:

1. TpeboBanus cranaapToB ENMHON cuCTEMbl KOHCTPYKTOPCKOM JTOKYMEHTAllUU
K O(POPMIICHHIO POEKTHO-KOHCTPYKTOPCKOM TOKyMEHTALIUU.

2. TpeOoBaHMs K BBIIIOJHEHUIO COOPOYHBIX 4YepTEked U pabouux dYepTexen
JeTajei.

3. CoBpeMeHHBIE METOJbl M3TOTOBJIEHUS KOPITYCOB amlapaToB BbICOKOIO
JABJICHUSL.

4. KOHCTpYKUMHU U CPaBHUTEIbHBIE XapaKTEPUCTUKU 3aTBOpOB AB/I.

5. Marepuainsl 17151 U3rOTOBJIEHUS TPOKIIAI0K.

6. OcoOeHHOCTH KOHCTPYUPOBAHUS JTUTOM, CTATHHOM CBAPHOM, SMaTMPOBAHHOM,
OMMETATIMYECKOM, TYMHPOBAHHOM, IJIAaCTMAcCOBOM, yrierpauToBO#, CTEKISHHON
arrapaTrypsl, a TAKKe anmnapaTypbl U3 [IBETHBIX MAaTEPUAJIOB U CIIJIABOB.

7. Pacy€tr u KOHCTpYHpPOBaHME TOHKOCTEHHBIX armnaparoB. O01uue cBeAeHUs M0
YCTPOUCTBY, pacu€Ty M UCIIBITAHUIO allllapaToB.

8. HopmaTtuBHBIE mTapaMmeTpsl TpH pa3paboTKe TOHKOCTEHHBIX allapaTos:
pabouee u npoOHOe naBieHHeE, pabouyas M pacué€rHas TeMmIlepaTypa, JOIyCKaeMble
HaIPSDKEHUS,

28



9. TonkocTeHHBIE OOOJIOYKHM, HArpyKEHHbIE BHYTPEHHUM aaBjieHueM. OOmiue
cBelieHUss 00 000J04YKax, OCHOBHbIE TOHSATUS U omnpeaenenus. Hanpspk€HHoe
COCTOSIHME MaTepuaia yIpyrux 0CeCUMMETPUYHBIX 000T0UYEK.

10. beamomMeHTHast TeOpHs 000JI04YeK. Y CIIOBUE MPOYHOCTH.

11. Vkpermenue otrBepctii B obOonoukax. Pacuér ykpereHus 1o
F€OMETPUUYECKOMY KPUTEPHIO.

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

13. KoHcTpyKumMM pa3bEMHBIX COCIMHEHUHW U 00JacTh HX MPUMEHECHHUS.
@DaHIEBbIE COEUHEHUS U UX PACUET HA TPOYHOCTh U T€PMETHUYHOCTb.

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

15. Kononnsie anmnapatel. PacuéTHas cxema KOJIOHHOTO anmnapara.

16. OcHOBHBIE TIOJIOKEHHSI CTaHIapTa "cocybl U anmapatsl . HopMbl 1 MeTOIbI
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.

o
=
=

Kputepuii oueHku

AKTyalbHOCTh TEMBI

[ToHOE packpbITHE TPOOTEMBI

Hanuune coOCTBEHHOM TOYKU 3pEeHUS

Hanuuue npezentanuu

Hannuue 0TBETOB Ha BONPOCHI ay AUTOPUH

JIorM4HOCTh U MOCIEI0BATENBHOCTD U3JI0KEHUS
OTCyTCTBHE OMTMOOYHBIX WU MPOTUBOPEUUBBIX TOJIOKCHHM

UTOI'O

U T P T P P T T
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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 TexHOJIOTHYECKHE
MAaIlIMHBI U 000pyI0BaHKE
[IporpamMma noAroToOBKHU: XUMUYECKOE MallIMHO- U alapaTocTPOeHUe

Ilepeyenn TeM 1JIs1 AUCKYCCHH O TeMe 3
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.
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9. VmnortHstoume ycCTpOHCTBAa MOABMKHBIX 3JEMEHTOB. THUMBI 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- 6
CYTCTBHE OIIMOOYHBIX BhICKA3bIBAHUM, apTyMEHTUPOBAHHOCTb.

JlaeT JOCTAaTO4YHO MOJIHBIN OTBCT, C HAPYHICHUEM MMOCIICA0BATCIbHOCTH

4,5
U3N0KeHus. IMEIOTCS TPy THOCTH B 0O0CHOBAHHOCTH CBOET'O OTBETA. ’
JlaeT HenoHBIN OTBET (B 0OITUX YepTax) Ha BOMPOC. 3
Hert otBera. 0
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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 TexHOJIOTHYECKHE
MAaIlIMHBI U 000pyI0BaHKE
[IporpamMma noAroToOBKHU: XUMUYECKOE MallIMHO- U alapaTocTPOeHUe

Ilepeyensb Tem aJis1 pedpepara no teme 4
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!
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MuHumanpHOEe 4HMCiIO OammoB — 1 Oamn BBICTaBIsSETCA MPU HENOCTATOYHOW CTENEHU
PacCKpBITHUS TEMbI B XOJI€ CBOETO BBICTYIUICHUS, MPUBEACHUS HEUCTKUX apTyMEHTOB M HE
BIIOJIHE aKTMBHOE Yy4acTHE B JHUCKYCCHUU TO TpodiieMe, KoTopas Obljla pacKpbiTa B XOJE
JIOKJIaJ1a.

MakcumanabHoe 4nciio 6amnoB — 4 Oaiia BBICTABISETCS MPU MOTHOIICHHOM PAaCKpPBITUU
TEMbl B XOJI€ CBOEr0 BBICTYIUICHHUS, MPUBEACHUS YETKUX apryMEHTOB U JOKa3aTeNbCTB, a
TaK)K€ aKTHMBHOE y4YacTHE B JIMCKYCCHU MO mpobiieme, KOoTopas Obla pacKphiTa B XOC
JIOKJIaJia.
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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

Hampasiienue moaroToBKu/CreuaibHOCTb: 15.04.02 TexHOJIOTHYECKUE
MAaIIIMHEI 1 000pY/I0BaHHE
[IporpamMmma noAroToBKH: XUMHUYECKOE MAIMHO- U allapaToCTPOCHUE

Keiic-3agaua no reme 5
no nuctuminae  b1.B.03 CoBpemenHbie MeTOIUKH pa3paOOTKH MAIIWH, TPUBOIOB H
CUCTEM
Keiic-3a0aua — nipobiemMHOe 3a/aHKe, B KOTOPOM OOydYaromeMycs Mpeiarator
OCMBICITUTh pEaNTbHYIO npoeccuoHaTEHO-OPUEHTUPOBAHHY O CUTYAIHIO,
HEOOXOIUMYIO JIJISl PEIICHUS TaHHOH TIPOOJIEMBI.
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JI1st moka3aHHOM Ha PUCYHKE CXEMbl ammapara, padoTarolie moja BHYTPEHHUM
JABJICHUEM, TMPOBECTU CPABHUTEIBHBIM MEXAaHWYECKUNM pacdeT UWIUHAPUYECKOrO
KOpIyca C HMCHOJIb30BAaHUEM JBYX BapHaHTOB. PYYHOIO Ha OCHOBE KIIACCHYECKHX
pacyeTHbIX (OpPMYJI M YHUCIEHHOTO crocoba ¢ momoulpio nporpammel Ilaccar. Jlatsb
CPaBHUTEJIBHYIO OILIEHKY MO Macce€ M3TOTOBJIEHHUS KOpPIyca KOJIOHHBI MPHU pacyuere

yKa3aHHbIMH MeTofamMu. Caenath BBIBOJIBI 11O paboTe.
TommuHa cTeHku amnmapata coctabisgeT 30 MM.

BuyTtpennee naBnenue B anmapare (m30brounoe) papao 100 kI1a.
Pa3mepsr anmapara it pa3HbIX BAPHAHTOB IPUBOISITCS B TAOIHIIC.

Tabnuna. BapuanTtel 3a1anuii ajist kerc-3aaauu

Neo Bapuanra Juametp 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
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Kpurtepuu ounenku: oreHka paboTbl 0OyYaromUXCcs MO BHITIOTHEHUIO KEWCOB
MIPOM3BOJIUTCS ITyTEM CpaBHEHMs (DAKTUUECKHU BBIMOJHEHHBIX 3a7a4 U MEPOIPUITHI B
XOJI€ BBIIIOJIHEHUA Kelc-3amauyn. MakcuMaiIbHbINA OaJll 3a BBIIIOJIHEHUE KaXKIOU KEWC-

3agayd - / 0aJUIOB.

Kpurepuii ouenku bann
JleMOHCTpHUpYET NOJTHOE ITOHUMAHUE TIOCTaBJICHHOM 3a1a4u. [laer joru- 7
yecku 000CHOBaHHBIH, OTHBIN U MPaBHIBHBINA OTBET Ha. OTCyTCTBHE
OmMOOYHBIX BHICKA3BIBAHHI, apTYMEHTHPOBAHHOCTD.

JlaeT 10CTaTOYHO MOJHBIN OTBET, C HAPYIICHUEM I0CIIeI0BATEILHOCTH 5
n3J10KeHus1. VIMeroTcs TpyTHOCTH B 0OOCHOBAaHHOCTH CBOETO OTBETA.

Jlaet HenouHBI 0TBET (B OOIIMX YepTax) Ha BOIIPOC. 3
Her oTBera. 0
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MuHHCTEPCTBO HAYKU U BhIcIIero oOpazoBanus Poccuiickoit denepanun
HwmxHeKaMCKHAN XHMHKO-TEXHOJIOTHUSCKHIA HHCTUTYT (pritna)
dbenepaibHOTrO rocy/1apCTBEHHOTO OI0JIPKETHOTO0 00Pa30BaTEIbHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKHI HAIMOHAIBHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxynromem MexaHuvecKuu
Kageopa Mawun u annapamoe xumuueckux npouzeo0cma

HarmpapiieHre 1o roToBKu/CrieuaibHOCTb ! 15.04.02 TexHOIOTHYECKHE
MaIllMHbl U 000pYyA0BaHUE
[Iporpamma noAroToBKHU: XHUMHYECKOE MAIIIMHO- U allapaTOCTPOEHUE

TecT mo Teme 1o reme 6
no guctuminie  b1.B.03 CoBpeMeHHbIC METOAMKH pa3paOOTKK MAIIIMH, IPUBOIOB U
CUCTEM
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OBWENPUHATOE MEXAYHAPOAHOE 0003HaYEHHME CUCTEM, MPEAHA3HAYEHHBLX

AnNA NQoOEEAEHMA DA3NMHHBIE BAA0E MHEEHEQHOMD aHand3a AETanen W
MalliAH. PAcHETOE Ha NPONHOCTE, TENNONROEOAHOCTE M T.4.

A) CAE

KaKoi METOA ABMAETCA OCHOEBHBIM METOAOM PACHETA KOHCTRYKLMAT

A MeTon KOHEYHO-3INEMEHTHOMD aHanWsa

B 4emM 3aKNHaeTeA CYTe METOAE KOHEYHO-3NEMEHTHOMD aHan9d3a?

A) B NpEACTABNEHMM MEOMETRMM NHAOMD A2d0AMUIYERMDOTD TENS B BUAE
COBOKYTIHOCTM 3NEMEHTOE NPOCTEAWER OPMEL TREYTONEHOM, YETHIPEXYTONEHOMA

M Ao,

YKEHMTE OCHOBHBIE MEYNNRI NPOTPaMmM aHanmsa

BCe
A) MPOrPaMMHEIE CUCTEME! NPOEKTUPOBAHKMA
B) YHMEEpPCANEHEIE NPOrpaMKEl aHANKMS

B) CneyMani3IMpoEaHHEIE NROrpamMMeEl aHanmaa

M) MPOrpamMMEel aHANKM3E CUCTEM YNPSENEHMA

YEEHMTE YHAEEQCANEHEIE NPOrpamMel aHaNK3a

A} MSC. NASTRAN (CLLA)
B) ANSYS, Inc. (CLLA)

B) SAMTECH (Benbrua)

YKAWWUTE CNELMANM3MPOBEHHBIE NPOrparkibl aHaNKM3E

A) MSC SuperForge (CLA)
B) Qrfarm (Poccua)
B) FORGE (DpaHuua)

) DEFORM (CLUA)

YESKUTE UHTETIMPOEAHHBIE CAMP, MMEKIWWE B CEOEM COCTABE MOAYIb
MH¥EHERHOMD AHAMNWIE

A) Unigraphicshix (CLUA)

E) T-Flex (Poccua)

FIMEHT N YHUBEPCANbHBIE NPOrpaMmMebl aHaNKMsa coBCTEEHHBIE CPEACTES A) Oa
NOCTROEHMA I'EDMETF]I-’I*-IECKDIFI MO ENW M3AENMAY
3ABMCHT N BBIGOR MOAENKM KOHEMHOID 3NEMEHTA OT BMAA MHXEHEPHOMD A Oa

aHanusa®
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YTo NPEACTAENAET cofod CETOMHAA MOAENL?

A)MPeACTAENAET COf0A COBOKYTHOCTE WANOE M 3NEMEHTOE, KOTORAA
HATATMBAETCA HA PACHETHYH MOJENb

KaKkoBa giyHKLMA PEWETENA B CHCTEMEX MHKEHEPHOMD AHANMIa?

A) COBMPEET MOAENM OTAENEHEIK KOHEYHEIX 3NEMEHTOE B OGO CHCTERY
ANrefApardECKMY YPAEHEHMEA W QEWAET 3Ty CHCTEMY OQHMM M3 METOA0E
PapAKEHHER MaTPKL

12) YKEMMTE OCHOBHLIE YACTH NPOrpaMi aHantsa © NoOMOLWBHD METOAA A) BMEBNMOTEKM KOHEYHBIY 3NEMEHTOE
KOHEYHBIX ANEMEHTOE
13, Kakana hopma Npe4cTaENeHMA pesyneTaToE ABNAETCA OCHOBHOM And A MTpad4eckan
NPEACTAENEHHMA PESYNLTATOE MHAEHEAHOMD aHanNM3a?
14 | OBWENPWHATOE MEXIYHIPOAHOE 0003HEYEHWE CUCTEM, NPELHA3HAYEHHbLIX A1 CAE
ANA NPOEELEHMA PA3NMHHBIE BMA0E MHXEHEQHOMD 3HaNM3a 4eTaneM 1
MaLUWH: pacHETOB Ha NPONHOCTE, TENNONPOBOAHOCTE U T 4.
15| Koraa ofgHKMM K3 BERYLWMY METONO0E KOMMBHOTEPHOMD MOAENMPOBAHWA CTan A11970
METOL KOHEYHO-3NEMEHTHOID aHaNKsa?
16 ¥CTAHOBMTE COOTEETCTEME MEXAY MPYNMAOR NPOrparM MHKEHEPHOM 1) Mporpamtael, 0ABEAMHALLME NPOLECCH KOHCTRYMPOBAHKMA M 3HANW3A B
AHANKMZA M M¥ HAZHIHEHMEM . E0MHONM KOMNNEKCE
1) NMporparMHele CHCTEMEl NPOEKTMPOBAHMA 21 Mporpammel, OpMEHTHMROBAHHEE HA NOAMOTOEKRY NONHOWEHHOA KOHEYHO-
INEMEHTHOM MOAENM C MAKCMMANbHBIMW EO3MOKHOCTAMK MOAENMPOBAHMA,
2] YHMBEPCANBHEIE NPOTDAMMEl AHANK3E 4METE OCOBEHHOCTER FEOMETRMHECKOrD, CHMADBOM XapakTepa M BEINONHEHKA
pasNH4HbIY BMA0E PacHETOE
31 CNeyManM3MpOBaHHEIE NPOrPaMMel aHANKM3E
3) MNporpammel, NPEAHAZHAYEHHBIR ANA DEWEHKMA 33439 aHANKM33 B Y3IK0-
4) MNporparmel aHaNKM3a CMCTEM YNPaENEHAA ) Mporp H P ¥
CNEUMaNMIMP0OBEaHHER 0BNaCTAY MHXEHEQHOMD aHaNKM3a (MPpoUECthl WTaMNOBKM
W KOBKM, NMMATEAHLIE M 4. NPOECCH)
4 Tporpammel, MCNONb3YEMBIE ANA MCCNELOEAHMA JMHAMMYECKMY NPOLECCOE,
NPOTEKaHWME B CMCTEMAaX 3ETOMATMYECKOMD PEMYNHMPOBAHKA W yNPEENEHMA
17 | YCTEHOBUTE BEAHYH NOCNEA0BaTENBHOCTE NPMMEHEHWA OCHOBHEIX HacTel 1) BMENMOTEKK KOHEYHBIY 3NEMEHTOE

NPorpames aHansa B NpoUecce peWedA 3afa4 aHanksa

21 Npenpoueccop
3) PEWATENL

43 NocTnpoueccop
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YREHKUTE BIMABI AHANK3E, KOTOPEIE MOKHO NPOBECTH C MCNONE30BaHWER
YHUEEDCENbHBI NDOrpaMM aHanksa

Bece
A AHANUS NUHEAHOM U HENMHEAHOA CTATHMEM M JUHAMMEKK
B} AHENWS YCTOHYMBOCTH
B) AHanus Tennonepesadm
[ AHANKMI aKyYCTHMKK

L) AHENKE 33poyNPyrocTd

E) OONTHMUSALMIA KOHCTITYKL A

19  YKaXKWTE BMABl aHANKIE, KOTOPLIE MOKHO NPOBECTH © MCNONb30EEHUEM Bece
YHUEEPCANEHBIK NPOrpaMM aHanusa
A AHEMWS BbICOKOHENMHERHE DBICTROTEKYLWMY AMHAMWHECKMY NPOLBCCOB
B) KOMNNEKEHBIN HENMHERHEIR 3HANKM3 KOHCTPYKLMA M DRWEHME CAOKHER 33434
TEPMOMNPOHHOCTIA
B) METOARI aHanWsa pECYPCA W AONTOBEYHOCTH
) Fa30- ¥ TMAPOAHHEMUHECKMIA aHaNU3
1) YacToTHLIH aHanus
204 YKEMMTE OTPACIM NPOMBILNEHHOCTH, TAE HEOAX0AMMO MCNONE30BAHME A MAWWHOCTPOEHKE
YHUEEPCANEHBIX NPOrPaMM aHanKusa
B) CynOCTROEHKE
B} A3pOKOCMMHECKSA NPOMBILLNEHHOCTE
) 3NeKTpOTEXHWHECKAA NPOMBILNEHHOCTE
21 Y CTAHOBMTE COOTBETCTEME MEXY CNELUMANMIMPOBAHHON CUCTEMOR 11 ABTOMEXAHWES
AHaNM3a M HUpMaR-pazpafoT™ykom
2) thupma MSC
1)EuUler
31 LUHMIK maTepranoe
2)5uperForge
41 KomMNaHuA TRANYALOR
3 NONMroH
31 HTLL ANM
4) FORGE
21 APM WinMachine
22 ) nA kakdx LENEN NPEAHA3HAYEHE KOHEYHBIE 3NEMEHTE B CMETEMEX A) MNpegHasHaqeHel ANA HopManM3al 9 33434 B AByMEpHOR (20) mnw

WH#EHEPHOrO aHanusa?y

TpexMepHoi (30) NOCTaHoBkKE

4u



23,

BEpHO N4 yTEEMKAEHME, 4T0 YEM WMPE HABOP W YHKLMOHANEHEIE
CBOMCTEA KOHEYHBIX 3NEMEHTOE, TEM BONBLUMMM BO3MOXHOCTAMM 0GNagaeT
MPOMPAMMHBIR KOMINEKS WHXEHEPHOMD GHANM3A.

24§ YKa#WTE BEPHYHD NOCNELOEATENEHOCTE PAGO0TH NPOrPaMM MHKEHEQHOTD 1) PaspaloTka TREXMERHOA reOMETOMYECKON MO ENN KOHCTRYKLMM
aHanusa
2} ZafaHWE XAapaKTEPUCTUK MATEIWANOE 3NEMEHTOB KOHCTPYKL MM
3] PasfUeHWE KOHCTPYKU MM Ha KOHEMHEIE 3NEMEHTEI
4) 334aHWE rpaHi-Hel YCI0EWA
5] PacqeT KOHCTRYKL MK
6] AHANM3 PE3YNETATOB PAcYETa
25| YCTAHOBWTE COOTBETCTBME MEXAY TWMOM MOLENM 1M EE DNMCAHMEM HA 1) Mojens MaWWHOCTROMTENEHOTD M3AENWA B LLENOM MNM 8ra AETamNM
aTane NPEenPOLECCOPHOM NOATOTOBKA NPKW PELLEHMM 33434 MHXEHEPHOM
seETEa 2} YNPOLEHHAA reOMETIUHECKAA MOAENE, KOTOPEA MCNONL3YETCA ANA GHANM3a
1] FEOMETPU4ECKAA MOAENL 3) MOAENb, NPEACTABNAKILAA COBDM COBOKYMHOCTD YaNO0E 1M 3NEMEHTOE,
KOTOPAA HATAMMBAETCA HA PACHETHYH MOLENE
2) PacdeTHan MOAENs
3) CEeTOMHAA MOAENs
26 | Kakde cnocofbl TEHEPALMK CETKM MMEHITEA B YHUBENCANBHBIX NPOMPaMAMEY A} METOA SKETY3MM
MHXEHEQHOrD aHanMaa?
B) MEeTDA CO3AEHWA YNOPAAOHEHHDA CETKA
B) MEeTDA CO343HWA NPOMIBONEHON CETKM
M WEeToA alanTMBHOMD NOCTROEHMA
271  BO3SMOXHLI MM B YHMEEPCANEHELK NPOrPaMMask MHKEHEPHOMD aHanM3a Al a
MOAMDMEALMA CETONHOM MOSENKM M KOHTPONE B8 Ka4ecTEa?
28 {KakMe CyLUECTBYHT PEKMMEL MOLMEIMKALLAW 1M KOHTRONA CETONHOM MOAENM B A) VIHTEDEKTUBHEIA DEHMM

YHUBEPCANEHE NPOrPaMMaX MHXEHEPHOTD aHanMsa?

B) MakeTHbIA pEXMM

29| KaK Ha3blB3ETCA NPOrpamma, KOTOpan acCceMBnupyeT (cofWMpaeT) Mogenu A) PEWATENE
DTAENEHEIX KOHEYHEIX 3NEMEHTOE B OGLLYH CUCTERY anrefpaudeckis
YPEEHEHWA M DEWAET 3Ty CUCTEMY OAHMM M3 METCAOE DASPAKEHHBIX
MaTPWL, B XOAE WHKEHEPHOMD aHaNM3a?
30| KakoBa 0CHOBHEA dyHKLMA NOCTNPOLECCOPa B NPOTPaMMay MHKEHEHOTD A) CIYHUT ANA BU3yanM3aUmuy pPE3yNETATOE PEWEHKA B yAOGHOR 4nA

AHanm3a’y

NONE30EATENA HORME

41



31

B kakom BMae MOryT ObiTe NPELCTAENEHEl PEIYNBTATH MHXEHEDHOMD
aHanKMIa?

BCe

A) B BWIE UBETHLIX M30AREAKEHWA MORENER, B KOTOPLX NANMTPE LBETOE MK
WHTEHCMEHOCTE CEEMEHMA XAPAKTEQMIYHIT SHAMEHMA A30B0HA NENEMEHHORA

B) B BMie rpadika No y3nam Mogeni
B) B EM0E aHMMALKWK MCCNEnYEMOrD 00bekTa

M) B BUAE NMCTMHTE PE3YNETATOR

32 |

YKEHKWTE NPEUMYLLIECTES MCNONB30EaHWA MOAyNA T-Flex AHanus B
KOMMNEKCE T-Flex?

BCE

A) OTCYTCTEYHIT 33TPATH BIEMEHKM HA NOBTORHEIA BEOA MHBOPMAL MK Ob
W3AENMKM B CMCTEMY KOHEYHO-3NEMEHTHOMD aHanusa (CAE) © NOMOLLBHD
pEAEKTOpA CAE CUCTEMB

B) MOopenb NepeqaeTcA M3 T-FLEX CAD 3D B CHCTEMY KOHEMHO-3NEMEHTHOID

AHANMIE MAKCMMANEHD TOMHO, OTCYTCTEYHIT BOIMOKHEE NOMPELIHOCTM SKCNORTE-

MMNOPTa MOAENER HEpEs YHMEEPCANEHEE OBMEHHEIE HI0PMATE MK
NOTPEWHDCT NOETOPHOND BYHHOM BEOAA

B} 3a cYET NpAMOA NPOrpaMMHOR MHTETPALMM COXPAHAETCA ACCOLMATHEHAA
CEA3E PACMETHOR MATEMATHHECKDH MOAEMA M ANEKTPOHHOR 0AbEMHOR MOgENM
M3fENMA

M NogAep*Ea pasnHel BML0E PAcYETOE

33| YCTaHOBMTE COOTEETCTEWE MEHDY MONYNEM CHCTEMBI T-Flex AHaNK3 W ero

HASHEYEHWEN.

1] CTaTW-BCKMIA aHanus
2} YacTOTHEIA aHanus

3} AHANW3 YCTORYMBACTK

4) Tennoeoi aHanms

1) MNo3e0NAET OCYWECTENATE PACHET HANPAKEHHOID COCTOAHKMA KOHCTRYKLMIA
nog AeACTBMERN NPWNDXEHHEX K CUCTEME NOCTOAHHLIX BO BREMEHK CKN

2} MO3B0ONAET OCYWUECTENATE PACHET COACTEEHHLLX (DE30HEHCHBIX] HACTOT
KOHCTPWELMIA 1M COOTEETCTEYHOLMY hopm KOnebaHmi

3) MCNONB3YETCA NEW NPOEKTUMPOBAHWM KOHCTRYKLMEA, SKCNNYATALMA KOTOPEX
NPEANCNATAET NOOAQMKMTENEHOE BO3AEACTEME PASNMHEX N0 MHTEHCUMEHOCTM
Hargy3oK

4y OBeCNEYUBIET BOIMOHHOCTE OUEHKM TEMNERATYPHOID NOBEAEHMA M30ENHA
nog AEACTEMEN MCTOMHMKOE TEANS M M3NYHEHKA

34

KakWe THNEl TETRA3A2NeHEIR KOHEYHEIX 3NEMEHTOE MCNONB3YHOTCA B
CHCTEME T-FIex AHaNKIY

A) HETHIPEXYINOEDA TETRA3AANEHEIA ANEMEHT

B) JecATHy3N0B0A TETRA3AaNEHEIR aneMeHT

4



35

¥ CTAHOBWTE COOTEETCTEME WM300paXEHWA TETRA3 4 aNbHOM KOHEYHOID
INEMEHTE CHMCTEMBI T-FlEx AHANMS M 8o HAZHA4EHMA.

1) KoHeuHBIM anemeHT, ofecneMMeaowmi Gonee BLICOKMA NOPALOK
ANNPOKCKMMELMK — KE3APDETHYHYD aNnpOoKCHMaLKMI, M Ny-Wwe
ANNPOKCHMKPYHIWME KDMBONMHEAHBIE TRAHML B

2) KoHeYHbIR anemMeHT, 0BeCne4MBAHILLMIA NMHERHYD aNNPOKCHMMALLMID MCKOMOA
yHKL M (HANPMKMED, NepEMELLEHWIA MK TEMMNEPATYPE!) B Npedenay obbema K3

2)
36|  ¥CTaHOBWTE COOTBETCTEME MEHDY HEMMEHOBAHMEM OCHOBHLIX HacTeR 1) MNO3E0NAET rEHEPMPOBATE CETEM M3 KOHEYHLIX ANEMEHTOE, YNPSENATE
Nporpamtel T-FIEx AHANHE K X HAZHEHEHWER, OMNYHAMK NAPaMETPOE CETKA, 334888 Th TPAHMHHEIE YCNOEMA
1) Npenpoueccop T-Flex AHanus 2) OcyYIWEeCTENART MTEHEPAL MK DACHETHBIX CHCTEM YRABHEHKWA W WX pELUEHWE
2 Mpoueccop T-Flex AHanus 3) Mo3E0NAET NONE30EATENM NOCNE 3ABEPWEHWA PACcETOE OCYWECTEMTE
BCECTOPOHHER M3YyHEHWME NOMYHEHHBIX PE3YNETATOR
3 Noctnpoueccop T-Flex AHanus
37 BepHO N yTEEWKAEHKME YT C NOMOLLEHD NPOrpamMmMel T-Flex AHanM3 A) HeT, yTBEPHAEHWE HE BEPHO
BO3MO¥HO CO3AaHWE TREXMERHON TEEPAOTENEHOA MOLENM M3LENWAT
38| YKaHMTE MOSYNM MHAEHEDHOMD aHaNM3a MHTEMDIMPOBREHHOND KOMNNEKCa T- A) T-Flex AHanusz
Flex.
39| CpedK NEPEYKCNEHHBIX NPOrPEMM SHANKMSE YEAHWTE NPOrpaMMbl aHanusa Al Simulink
CMCTEM YNPABNEHKWA
B) MATRI
B) wisSim
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YEEHATE JOCTOMHCTES NPOrpami MHAEHEQHOMD 3HaNM3a.

A) MNO3EONAKT CMOAENWPOEATE YENOEWA, B KOTORL CO33E3EMEIR 00 BEKT
AOIHEH dyHKLMOHMPOEATh

B) MOZBONAKT NOMYHYMTE OBBEKTHEHYH) OLEHKY NOKAZATENEN, X3P aKTEQMIYHILLME
KaYECTEO M TEXHMMECKME BOMOMHOCTH ByAYLLErD M3AENMA NPKM B3AMMOLEACTEMM
C OKpWHAKIWLER CORADMA M 0T BO3AEACTEMA BHELIHMK M BHYTREHHWK (hakTopos
CpEaLl M 0ALEKTE

B} MNa3B0NAKT MCKNHHMTE HATYPANEHBIE MCNBITAHKMA NPKM CO34aHKMK CNOXHBIX
YCTPOMWCTE




3agaHus ¢ pUCYHKaMH

Ha garof 03 9TaNloE KOHEYHO-SNEMEHTHODD aHATHA TRATHTCA GOMELIE BCEDD EBfEMEHH KOHC‘I‘pj‘I{TOpOM?

{D}=[K]'[F]
(L/ B

—F

100%
80%
60%
40%
20%

A CosgaHue KOHEYHO-3IEMEHTHOH MOLENH.
B Pemenune cucreme ypaeuennii WMES.

L C Ananms pesyIBTATOE.

Karoe MEHHMaNEHoE HHOIS HeTHPEXTRAHHEE SMEMEHTOE MoTyT chopMEp oBaTE kyE 7T

YeThip eXrpaHHbIHA
3neMeHT (4 y3ma) Kyo

B 4

'E. B CF 10

Fawas uz mogenefi ABIASTCA OpEMERPOM IOCTROEHHA IPOHIBONBHOH coTRu?

A B

C




Ewh bom cxat o onactuyeckod gedopManun.
BribepuTe myHmyie KOHEYHO-3IEMEETHYES MOJENE IJIA HENHHEAHOT) aHATHSA.

100 kH
- Ctams

/' E=207 I'lla

100 xT1

- IImacTHE
E=10 I'TIa

IpepcTraEnesa ONOCKOCTHAA 3-Y3loBad KOHEMHO-2lIeMeHTHAA Mogent. Kaxoea qedopmupoeaniad dopma bamrmn?

B e

Tro bonee BaxHo ONA DPAEHNEHOIC aHANN2A 10 METONY KOHETHEE BNEMEHTOET

100%
{D}=[K] {F} Q i

Givax
c

Huete zopolyio IporpaMMy LI aETOMATHUECKOTS PasIeleHHA CeTHOH.
3HaTh KaK YCTAHOEMTE TPAHHYHEE YCIOEHA M0 HATDYIKAM H NEPEMEI[EHHAM.

Huete BHCTEYIO OpoTrpaliy G171 MATEMATHUECKODS pEITEHHA saiads

O aw e

Huete zopomnft DocTopoleccop (I olp aMMy INA BHSVATHIAIHE PEesyIETATOR).
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HpOI/ISBO,EHTCH AHANMH: TEPMHSECKHE HaHpH)KBHPIf[ METANTHYECKEE YacTe i CEAPHITO TENNOOOMEHHHER.

CHONBKO TIEpEMEHHME B Vale !

CBApHBIE IBLI

;

8

\
3-X MepHBIH JEMEHT

Membpana TeHI0METp A SATDYEEHA [epEMEHHEIM TAETEHHED.
Kacora pedopmManua B TeH20MeTpE, ECNH KOHEHHO-SIMEMEHTHEH aHANKS OOKASHBAET, 4To CobCTBEHHAA 9acToTa MeMEDaHE pasHa 57

[aeneHue p
p=1+sin(10xt)

RRRERE

Oedopraipn Haemerme

TeHzomMeTp

. nsE
Lo Lo

Bpena t, sec.

Heobzomumo mu exmounTs TypbyIERTHOCTE B BEMHCTHTENHYKD MOTENE, £clK 9Helo Pefinoneaca Re parno npumepso 20007

R. = LUlv

V KHHEMAaTHYECKAA BAsKOCTE TEI{Y‘IEﬁ CPETNE,
LalT ZapakTERpHAA MIHHA H CEOPOCTE INA TOTOKA.

4 Her
VB

W C. Ja Typbynentaad Mogens MoEeT bEITE BKIOYEHA BO BOE MOSEIH IOTOKA TEKYIeH CpegH.
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Faraa sagaua TpebyeT reoMeTp HYECKH HeNHHeHHOrO PEUISHHA C TOMOIER KOHETHO-2NeMEHTHO anannsa (FEA)T

HanpsxeHnAa, o

-~ HNedopmauma, g

1IZ
A B

0o =

Ecnu dopma sneMeHToR HEMHHEHHAL

Ecnu ecte boneman gedop MAnHA, KOTopad TpebyeT DOBTOPHOTO pasieleHuA CETKOH, TOCHE PEIIEHHA
Ecnu HeT cHMMETpHE B reoMeTpHHeckoll MOTENH.

Ecnu ecTe mnacTueckad gedop MAHA HACTH CTPYETYREHL.




Kpurtepun oneHku:

Pe3y.]IBTaT OLICHUBACTCA B Oamrax. VX BeauyuHAa 3aBUCHT OT AO0JIN MTPAaBUJIIBHBIX OTBCTOB

o0IIeM YncIIe 3aJaHuid TecTa ¥ MPUBOAUTCS B TAOJIHUIIE.

[TpolieHT IpaBUIIBHBIX OTBETOB Ha OIIEHKA
BOIPOCHI T€CTa
< 60% 0 6amnoB
> 60% , Ho< 74 % 3 Oain
>74% , Ho<87 % 5 OaytoB
>87 % 7 6annoB
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