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OIIK-5

OIIK-5.1

OIIK-5.2

OIIK-5.3

OIIK-9
OIIK-9.1
OIIK-9.2
OIIK-9.3

Ilepeuens komnemeHnyuil ¢ ykazanuem ypoeHei ux opmuposanus
CrniocoOeH pa3pabaTbIiBaTh aHATUTUYECKUE U YUCIIEHHBIE METOBI IPH CO3/IJaHUU MaTEeMaTHYECKUX MOJIeNIel MaIlIiH, TPUBOJIOB,
000py1I0BaHMS, CUCTEM, TEXHOJIOTHUECKUX MPOIIECCOB;

3Haer TCOPECTHUICCKHUE OCHOBEI AHAJITUTUYCCKHUX U YHCJICHHBIX MCTOA0B PCIICHHUA 3a1a49 MAaTEMAaTHYCCKOIr0 MOACIIMPOBAHMA
MallliH U TCXHOJOIN4YCCKUX ITPOICCCOB.

VYmMmeer p33p36aTBIBaTB AHAIIUTUYCCKUC U YUCIICHHBIC MCTOABI PCIICHUA 3a/la4 MATCMATUYCCKOTO MOJACIIUPOBAHUA MAIOIWH U
TCXHOJIOTUYCCKUX ITPOLECCOB.

Bnageer naBbikaMu 1 IIpucMamMu pa3pa60TKH AHAJIIMTUYCCKUX U YHUCJICHHBIX MCTOI0OB PCIICHUA 3a/la41 MAaTCMAaTHYCCKOI'O
MOJCTIUPOBAHUSA MAIINH U TCXHOJIOTMYCCKUX MTPOUCCCOB.

CrnocoOeH pa3pabaTbIBaTh HOBOE TEXHOJIOTHYECKOE 000PYI0BaHUE;
3HaeT TeOpeTUIECKUE OCHOBBI METO/IOB pacueTa U MPOEKTUPOBAHKS HOBOTO TEXHOJIOTHYECKOTO 000PYAOBaHHUS.
VYMmeer pacCuUTHIBAaTh M MPOEKTUPOBATH OT/ENbHBIE Y3JIbl U LIE€JIbIE arperaTbl HOBOI'O TEXHOJOTUYECKOTO 000pY10BaHHUS.

Bnaz[eeT MCTOAAaMH pacucTa U IMPOCKTUPOBAHUA, a4 TAKKC HABbIKAMU pa3pa60TI<1/1 HOBOI'O TCXHOJIOT'HYECKOI'O o60py):[013aHI/m.



Oransl GOpMHUPOBAHUS KOMIIETEHIIUU

Mrpexe (yxazaTh Bce Tembl u3 PI1/T) Hanmenosanue
KOMITETEHITHH Texmu [IpakTrueckue JlaGoparopHbie 3aHATHS KypcoBoii nmpoekT OLIEHOYHOTO CPEACTBA
3aHATHS

Tema 1, Tema-2, Tema 4, Tema 1, Tema-2, TectupoBanue, CobecenoBanue,

OIIK-5.1 Tema 3, Tema 4, - KOHTPOJIbHAst paboTa, OTYET 110
Tema 5, Tema 6 Tema 3, %

Tema 5, Tema 6 nabopaTopHoi paboTe, IK3aMeH

Tema 1, Tema-2, Tema 4, Tema 1, Tema-2, TectupoBanue, CobecenoBanue,

OIIK-5.2 Tema 3, Tema 4, - KOHTPOJIbHast paboTa, OTYET 110
Tema 5, Tema 6 Tema 3, .

Tema 5, Tema 6 nabopaTopHoii paboTe, IK3aMeH

Tema 1, Tema-2, Tema 4, Tema 1, Tema-2, TectupoBanue, CobecenoBanue,

OIIK-5.3 Tema 3, Tema 4, - KOHTpOJIbHAst paboTa, OTYET 110
Tema 5, Tema 6 Tema 3, .

Tema 5, Tema 6 nabopaTopHOi paboTe, IK3aMeH

Tema 1, Tema-2, Tema 4, Tema 1, Tema-2, TectupoBanue, CobecenoBanue,

OIIK-9.1 Tema 3, Tema 4, - KOHTpPOJIbHAs paboTa, OTYET IO
Tema 5, Tema 6 Tema 3, .

Tema 5, Tema 6 nabopaTopHOii paboTe, IK3aMeH

Tema 1, Tema-2, Tema 4, Tema 1, Tema-2, TectupoBanue, CobecenoBanue,

OIIK-9.2 Tema 3, Tema 4, - KOHTPOJIbHAst paboTa, OTYET MO
Tema 5, Tema 6 Tema 3, .

Tewma 5, Tema 6 n1abopaTopHoi paboTe, IK3aMeH

Tema 1, Tema-2, TectupoBanue, CobecenoBanue,

OIIK-9.3 Tema 3, Tema 4, Tema 4, Tewa 1, Tema-2, - KOHTpOJIbHAast paboTa, OTYET 1O

Tema 5, Tema 6

Tema 5, Tema 6

Tema 3,

nabopaTopHoi paboTe, IK3aMeH




IlepeyeHb OLIEHOYHBIX CPEACTB JIJIsl OLEHKH (MPOMEeKYTOUYHBIN KOHTPOJIb | cemecTp)

OneHo4YHOE CpesICTBO Kon-Bo OneHka 3a 0HO CymmapH. Ouenka
MuHuMm. \ Maxkcum. MuHuMm. Makcum.
Jlexmust (KOHCITIEKT) 6 12 12
MIPaKTUYECK. 3aHATHE 3 6
(mocermienue)
JlabopatopH. 3aHATHUS 3 6
pedepar 2 2 6 4 12
acueTHoO-Tpaduueckas
i pa6Iz)T(£ 1 2 6 2
TECT 1 2 6 2 6
KOHTpOJIbHAst paboTa 1 2 6 2 6
cobeceioBaHue 1 2 6 2 6
3K3aM€EH 24 40
Bceero 60 100




HIxana oneHnBaHuA

Hudposoe
BbIpPa:KeHUe

Boipaxenue B
0asnax:

CiaoBecHoe
BbIpa:KeHHe

Kpurepun oueHKkH HHIUKATOPOB JOCTHKEHMS IPH (popMe KOHTPOJISL:

IK3aMECH

87-100

OTanaHO

O1neHKa «OTJIIMYHO» BBICTaBIISACTCS CTYIEHTY, €CIH TEOPETUYECKOE COAEP)KaHHE Kypca OCBOCHO IOJHOCTEIO,
0e3 TpoOENOB; HCYEPIBIBAMOIIE, MOCIEIOBATEIbHO, YETKO W JIOTMUYECKH CTPOMHO H3NaraeT MarepHan;
CBOOOZHO CHpaBIISeTCsl C 3aJadyaMH, BONPOCAMHU W JIPYTUMH BUAaMHU MPUMEHEHUS 3HaHWA; UCIIONB3yeT B
OTBETE JOMOJHUTENbHBIA MaTepual BCe NMPEAyCMOTPEHHBIC MPOTPaMMOi 3aJaHusl BBIIOJIHEHBI, KA4eCTBO UX
BBIMOJTHEHUST OLICHEHO YHCIIOM OallioB, OJMM3KUM K MaKCUMallbHOMY; aHATM3UPYET MOJyUYCHHBIC PEe3yJIbTaThl;
MPOSIBJIIET CAMOCTOSITEILHOCTD MPY BBITIOJHEHUH 33JaHUHT

74 - 86

Xoporo

OrneHKa «XOpPOII0» BBICTABISAETCS CTYIAEHTY, €CIIM TEOPETUYECKOE COJEepKaHHE Kypca OCBOEHO IOJHOCTHIO,
HEOOXOMMBIE TIPAKTUYECCKHE KOMITETCHIIMA B OCHOBHOM C()OPMHPOBAHEI, BCE MPEIYyCMOTPEHHBIC ITPOrPaMMOi
oOydeHHUs1 yueOHbIe 3aJ]aHHs BBITOIHEHBI, KAYECTBO WX BBIIOJIHEHUS JOCTAaTOYHO BBICOKOe. CTyIEHT TBepIo
3HACT MaTepHall, TPAMOTHO W TIO CYIIIECTBY M3JIaracT e€ro, He JOIMyCKasl CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC.

60 - 73

VY nosneTBopu
TEJILHO

OueHka «yIOBIETBOPUTEIBLHO» BBICTABIACTCS CTYIEHTY, €CIM TEOPETUUYECKOE COAEpPKAaHUE Kypca OCBOCHO
YaCTUYHO, HO TPOOEThl HE HOCST CYIIECTBEHHOTO XapaKTepa, OONBITMHCTBO MPEayCMOTPEHHBIX MPOrPaMMO
3a/IaHU{ BBHITIOTHEHO, HO B HUX MMEIOTCS OMIMOKH, IIPH OTBETE HA MOCTABJICHHBIH BOMPOC CTYACHT JOMYyCKAeT
HETOYHOCTH, HEJOCTATOYHO IMpaBWIbHbIC (OPMYIUPOBKU, HAOIIONAIOTCS HAPYIICHHS JIOTHYECKOM
MOCIIEIOBATENIFHOCTH B U3JI0KEHHH TPOrPaMMHOT0 MaTepHaIa.

Huxe 60

Heynosnersop
HUTCIIBHO

OneHka «HEYJIOBIETBOPUTENFHO» BBICTABISETCA CTYJEHTY, €CId OH He 3HAaeT 3HAYUTENbHOW dYacTh
MPOrpaMMHOI0 MaTepuala, JONYCKaeT CYIICCTBEHHBbIC OIIMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHCHUSIMU
BBITIOJHSICT MPAaKTHYECKUE pPabOThl, HEOOXOAMMBIEC IPAKTUYECKHE KOMIICTCHIIMM HE COPMHPOBAHEI,
OOJBIIMHCTBO TPEAYCMOTPEHHBIX TPOTpaMMOil 0OydeHWs y4eOHBIX 3a/JaHUil HE BBINIOJHEHO, KauyeCTBO HX
BBITIOJTHCHUS OIICHEHO YKCIIOM 0aJIJIOB, OJIM3KMM K MUHUMAJIbHOMY




KpaTKafl XApaKTEePUCTUKA OCHOYHBIX CPE/ICTBA

MO3BOJISIOIIAsT aBTOMATH3HPOBATD TIPOLICIYPY
U3MEpEHHs YPOBHS 3HAHHUI U YMEHUI
00yJaromerocs.

No Haumenosanue Kpamkasa xapakmepucmuxka oueHo4H020 Ilpeocmaenenue
nin OUEeHOYHO20 cpeocmea OUEHOUYHO20
cpeocmea cpedocmea 6 honoe
1. |JlaGopaTtopnas pabota|2T0 BH1 y4eOHOM pabOTHI, IETBI0 KOTOPOM Tembr
SIBIISICTCS M3ydeHue (MCclieIoBaHKUe, M3MEPEHHE)  [1a00paTOpHBIX
XapaKTEPUCTHUK Ja00paTOPHOTO OOBEKTA. paboT, KOHTPOJIbHBIE
Lenp m1abopaTOpHBIX 3aHATHI: OCBOCHHE BOIIPOCHI IO TEME
n3y4aeMol yuyeOHOM NUCUUILINHBI, IpUoOpeTeHue [J1abopaToOpHOM
HABBIKOB MPAKTUYECKOTO MPUMEHEHUS 3HAHUN paboThI, BOMPOCHI K
y4eOHON TUCIMIINHBI (IUCIUILUINH) C KOJUTOKBHYMY
UCIIOJIb30BAHUEM TEXHUYCCKHUX CPEJICTB U (WIIN)
000pyT0BaHUS
2. (lIpakTuyeckoe B xojne npakTrueckux padoT CTYIEHTHI TeMbl MPaKTUYECKUX
3aHATHE OBJIaJICBAIOT YMEHUSMH I0JIb30BAThCS paboTaTh C |3aHATHUH;
HOPMATUBHBIMH JJOKYMEHTAMU U KOHTPOJIbHBIE
MHCTPYKTUBHBIMHU MaTepUaJIaMHu, BOIPOCHI U 3aJJaHUs
CIPABOYHUKAMHU, COCTABIISTh TEXHHUECKYIO 1o TeMe
JOKYMEHTAIUIO; BBIIOJIHATH YEPTEKHU, CXEMBI, MPAKTUYECKOIO
Ta0JIUIIBI, pelIaTh Pa3HOro PoJa 3a7auu, AeTaTh  |3aHATUS
BBIUMCIICHUS, ONIPEEIISITh XapaKTePUCTUKU
pa3IMYHBIX BEUIECTB, 00BEKTOB, sBIeHMIA. [lenb
MPAKTUYECKHUX 3aHATUH 3aKITI0YACTCS B
BBIPA0OTKE Y CTYJICHTOB HABBHIKOB IIPUMEHEHUS
MIOJTy9ICHHBIX 3HAHUH JIUTSl PEIICHUS MPAKTHICCKUX
3aJ1a4 B MPOIIECCEe COBMECTHOM JIEATEIHHOCTH C
MIPENOIaBaTEIISIMU.
3. |KontponbHas pa6ora |CpeacTBo MpOBEPKU YMEHH TPUMEHSITh Komrnekr
MOJTy9ICHHBIC 3HAHMS JUTSI pEIICHUS 32,124 KOHTPOJIBHBIX
OTIPECNIEHHOTO TUTIA TI0 TEME HIIU pa3iemy. 3a/laHui o
BapHaHTaM
7 |Pedepar ITpoxyKT caMOCTOSTENHHON pabOTHI CTYACHTA, Temsl pedepaToB
MPEACTABISAIONINN COO0M KpaTKOE U3JIOKEHUE B
MMCEMEHHOM BH/IE TIOyYEHHBIX Pe3yIbTaTOB
TEOPETUYECKOTO aHAJIN3a ONPEAEICHHON HayYHOH
(yueOHO-HcCIIe10BaTEIbCKOM) TEMBI, T aBTOP
PacKpbIBaeT CyTh UCCIIETyeMON MPOOIEMBI,
MPUBOJIUT PA3IUIHBIEC TOYKU 3PCHHSI
8 |CobecenoBanue CpencTBO KOHTPOJISl, OPraHU30BAHHOE KaK Bonpocs o
crienuanbHas O6eceia mpenoaBaTess ¢ Temam/pasaenam
00y4aromuMcs Ha TEMbI, CBSI3aHHBIE C U3y4aeMOU |IUCIUTIIMHBI
TUCIMIUTAHOM, ¥ pACCYNTAHHOE HA BBISICHCHHE
o0beMa 3HaHUH 00yJaroIIerocs 1o
OTIpEeJICIICHHOMY pa3iely, TeMe, MpooseMe | T.I1.
9 |Tecr Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHHM, @DOHJ TECTOBBIX

3aJaHuN




MunncTepcTBO HayKH U BhICIIETro oopa3zoBanus Poccuiickoii @enepannn
HwkHekaMCKHI XUMHKO-TEXHOJIOTHYSCKUI HHCTUTYT (rtnan)
(enepabHOro rocy1apCTBEHHOT0 OI0JKETHOTO 00Pa30BaTEILHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCckuil HallMOHAJIBHBIN MCCIIEIOBATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

Y4eOHBIM MJIaHOM IO HANpaBICHUIO MOArOTOBKH MaructpoB: 15.04.02 «TexHonoruueckue

MAaIllHbI 1 000PYIOBAHUE

(k00 u nHaumenosanue)

[Mpoduas/mporpamMma; _ «XUMHYECKOE MAIIMHO- U AMMApaTOCTPOCHUE
(raumenosanue)

T 00y4aIoINXCs IPEyCMOTPEHO MTPOBEICHHE Ta00PATOPHBIX 3aHITHH.

JlaGopaTopHbIe 3aHATHS MO JUCIUILTMHE MPOBOAATCS B CIICIIUAIBHO 000PYI0BaHHBIX
naboparopusix ¢ TPUMEHEHHEM HEOOXOJUMBIX CpPEICTB O00ydeHus: 1abopaTopHOro
oOopynoBaHusi, 00pa3OB UII MCCIEAOBaHUHN, MeToandecknx nocobuit. Llens mposenenus
71a00paTOPHBIX PadOT - MPAKTHYECKOE OCBOCHHE TEOPETUYECKHUX TMOJOKEHHUH JIEKIIMOHHOTO
MaTepuayia, a TakKe BBIpAOOTKA CTYACHTaMHU OIPEICICHHBIX YMEHUH ¥ HaBBIKOB
CaMOCTOSITEIHLHOTO SKCTICPUMEHTUPOBAHUSI.

JlabopaTopHnas padora Nel.

Mexanuxa pa3pyuerusl u MOOenU NAACMUYHOCIU m6€p()020 meJja.
(mema nabopamopnoit pabomor)

1) mnpUBOAATCS W TOSCHSIOTCS TEOPETHUYSCKHE AaCHEKThl, PACKpBIBAIOIIUE CYTh
nabopaTopHOii paboTHI;

2) maetcsi mpuMep, peleHHs 3aa4ul, aHAJIOTHYHOH 3a/1a4e, TIOCTABIICHHOW B
nabopaTopHoii padoTe;

3) NPUBOISTCSA METOIMYECKUE YKA3aHUS JUIS BBITOJHCHHUS JIA0OPATOPHOIN padoThI;

4) npeuiaraeTcsi IpuMepHasi CTPYKTypa OT4eTa 1o JiabopaTopHO# pabore;

5) npUBOASTCS KOHTPOJIbHBIE BOIIPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlabopaTopHas paGoTa Ne2.

Memoo KoHeuHbIX INeMEHIM08 8 MeXaHUuKe 0ehopmupyemo20 meepoo20 meid.
(mema nabopamopnoii pabomul)

1) mnpuBOAATCS W TOSCHSIOTCS TEOPETHUYECKHE AaCIEKThl, PAcKpPBIBAIOIINE CYTh
nabopaTtopHoii paboTHI;

2) maetcs IpuMep, pelicHHs 3a7a4uk, aHAJIOTMYHOM 3a/1a4e, TIOCTABJICHHOM B
nabopaTopHoOii padoTe;

3) NPUBOASTCSA METOIMYECKUE YKA3aHUs JUIS BBITOIHEHHUS JIA0OPaTOPHOI padoThI;

4) npensaraeTcsi MpUMepHasi CTPYKTypa oT4eTa 1o J1abopaTopHOit pabore;

5) mpuUBOIATCS KOHTPOJIBHBIC BOMPOCHI K 3aIUTE OTYETa 110 padore.

JlabopaTopHas paGora Ne3.
Ynpyeonnacmuunas modenv mamepuana — pacuem HA HPOYHOCHIL NO NPedelbHOMY

COCIMOAHUIO.
(mema nabopamopnoii pabomuwl)

1) npuBOAATCS M TOSCHSIOTCS TEOPETUYECKHUE AaCIEKThl, PACKPHIBAIOIIUE CYTh
nabopaTopHoii paboTHI;

2) maetcs IpuMep, pelieHHs 3a7a4uH, aHAJIOTHYHOM 3a/1a4e, TTOCTaBJICHHOM B
naboparopHoii paboTe;

3) NpUBOAATCSA METOAMUCCKUE YKa3aHUsI IS BHIIOJIHEHHS 1a00paTOPHON paboTHI;




4) npejytaraeTcs NpUMepHasi CTPYKTypa 0T4deTa 1o jJadopaTopHoii pabore;
5) npuBOAATCS KOHTPOJIbHBIE BOMPOCHI K 3aIlUTE OTYETa 10 pabore.

Kpurepuu onenku nadopatopHbix padot

[Ipu noaroroBke k 1abopaTopHOit paboTte o aucruiuinie «MexaHuka jieopMupyeMoro
TBEPAOTO TeJa» CTYJICHT AOKCH BBITIOJIHUTH CISAYIONTUE BUIBI PaboOT:

MunumaiabHbii | MakcuMaJabHbIA
Buabl paGor
0asn 0aJsn

CamocrosTenbHast IpopadoTKa
TEOPETUYCCKOTO MaTepuaja K J1abopaTopHOn 0,4 0,4
pabote
O3HaKOMIIEHHE C YCTaHOBKOI, MpHOOpPOM,
METOIMKOW BBITIOJTHEHUS 1a00paTOpHOU 0,4 0,4
paboThI
BrinoHeHne He0OX0MMOTO IKCIIEPUMEHTA 0,4 04
O06paboTka pe3yabTaTOB HCCIIEIOBAHMS, 04 04
NOCTPOCHHE IPAPUKOB ’ ’
AHanu3 pe3yJIbTaTOB UCCIICIOBAHUS U BBIBO/I 04 04
o pabote ’ ’

HUTOTO : 2 2

Takum oOpa3zoM, Kaxkaas 1abopatopHas paboTa OIEHUBAETCS MUHUMYM B 2 0aju,
MakcuMmyM B 2 Gasut. [Tocnie BeImomHEHUsT BceX padOT pacCUUTHIBAETCS UTOTOBBINA OaJlT MO
JTAHHOMY OIICHOYHOMY CPEJCTBY, Kak CyMMa IO BCEM JIa0OpaTOPHBIM padoTaMm.



MunncTepcTBO HayKH U BhICIIETro oopa3zoBanus Poccuiickoii @enepannn

HrokHeKaMCKH XUMUKO-TEXHOJOTHYSCKHIA HHCTUTYT ((hunan)
deneparbHOTO rOCYIapCTBEHHOTO OIO/IKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«KazaHCKuil HAIMOHATLHBIN UCCIIEIOBATEIIbCKHIA TEXHOJIOTUICCKUI YHUBEPCUTET»

Y4eOHBIM MJIAaHOM IO HANPaBICHHUIO MOATOTOBKH MarucTpoB: 15.04.02 «TexHonormueckue
MAIIMHBI 1 000PY/IOBAHHUE

(k00 u nHaumenosanue)

[Mpodums/mporpamMma; _ «XUMHYECKOE MAIITHHO- U aNMAPATOCTPOCHUE
(raumenosanue)

U1 00y4aroLMXCsl IPEyCMOTPEHO IPOBEACHNE NPAKTUYECKUX 3aHATUH.

OOyuaromumcs peaIaraloTcs pa3HOYPOBHEBBIE 3aJ1a4M U 3aJIaHUSI PEKOHCTPYKTUBHOIO
YPOBHS, TMO3BOJISIIOLIME OLEHUMBATh W JUAarHOCTUPOBAaTh yMEHUS  CHUHTE3UPOBATH,
aHAIM3UPOBATH, 00001ATh (AKTUYECKUA U TEOPETHUECKH Marepuan ¢ (HopMyIMpOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM NIPUUYNHHO-CIIEICTBEHHBIX CBA3EH.

3aganue 1 Mexanuka pa3pyuieHusi 1 MOJeJIH IJIACTUYHOCTH TBEPAOro Tesia
Mopnenu pa3pyuieHus: maTepuana.
Paspyienue myteM oTpaiBa U cpesa.
['unoress! IUIACTUYHOCTH U IPOYHOCTH.
Teopuun npoYHOCTH.
CBs3b KpUTEPHSI IPOYHOCTH C MOJIEIBIO Pa3pyILLICHUS.

3aganue 2 MeTo/1 KOHEYHBIX 3JIEMEHTOB B MeXaHUKe J1e(OpMHPYeMOro TBEpPA0ro
TeJ1a

[IpakTueckue 3a1a4n:
1) hbopmyarpoBaHUE MATEMATUUYECCKOW MOJICITH PUMEHUTEIBLHO K Pa3IMYHBIM 3a/1a4aM
HaIPS)KEHHOTO COCTOSIHUS,
2) Pa3zpaboTka aropuT™Ma MeTo/1a KOHEUYHBIX JIEMEHTOB JUTS PEIICHHS PAKTHYECKUX
3a/1a4 MEXaHUKHU TBEPAOIO TEIIA;
3) I[IpumeHeHre TPOrpaMMHBIX CPEICTB IS PEIICHUS 3a/1a4 C MOMOIIBI0 METO/1a KOHEYHBIX
AJIIEMEHTOB.

3aganue 3 YpyromiacTU4Hasi Mojie/Ib MaTepHajia — pacyeT Ha MPOYHOCThH MO
npeaeJbHOMY COCTOSIHHIO
[TpakTrueckue 3aHATHS:
1) CpaBHeHUE HecyIlel CIIOCOOHOCTH CEUCHUS MPU M3TUOE U KPYUCHHUH IIPH PacueTe 1Mo
JIOITYCKAaeMbIM HANPSDKCHHUSIM | IIPEACITIEHOMY COCTOSIHHIO,
2) Penienne ctaTHYeCKH HEOMPEICTUMbBIX CHCTEM METOJIOM YPaBHEHUS TPEX MOMEHTOB;
3) MeTo BEIpOBHEHHBIX AITIOP MPH pacyueTe 1Mo NPeeIbHOMY COCTOSIHHIO.

OcTasibHbIE BapUaHThI 33JJaHUI NPUBEJICHBI B METOJUYECKOM YKa3aHUH,
pa3spabotanHoM Ha kadeape MAXII:

CabanaeB U.A. Pemenune 3amau pa3paboTKu MPOrpaMMHO-UH(OPMAITHOHHOTO
obecrieuenust CAIIP. / .A. Cabanaes, ®.M. AnmakaeBa. YueOHoe mocodue. —
Hmxraekamck: HkHeKaMCKHI XMMHUKO-TEXHOJOrHUYeCcKuii HHCTHTYT ((punuran) PIBOY
BITIO «kKHUTY». 2015 — 72¢c. Dnextponnas 6udbanorexka Y HULL HXTHU.



KpuTepnu oneHkH NpakTHYeCKUX 3aHATHI

N3ydas npeamer, oOydaromuiicss BBHITIOJHIACT 8 3amaHuil. 3a pelIeHHEe KaKJIOro OH
MokeT monyuuTh 1 Gamn. Ecnu He cmpaBwiics ¢ 3amaHueM Oe3 MOMOINU TPEIoiaBaTers,
OIIEHKA CHH)KAETCH.

HNTOroBplidi pEeUTHMHr 1O NPAKTUYECKUM 3aHATHSIM MPOCTABISAECTCS Kak CymMMa
MOJIYYEHHBIX 0aJUIOB 3a pelIeHue 8 HHIWBUIYaIbHBIX 3aJaHUM.



MuHucTepcTBO HAYKH | BBICIEro oopazoBanus Poccuiickoit deneparuu
HwKkHEKaMCKUH XUMHUKO-TEXHOJIOTHYSCKAN UHCTHTYT ((rimuan)
(beneparbHOTO TOCYaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BBICIIIEr0 0Opa30BaHuUs
«Ka3aHCKMI HalMOHAJIbHBIN UCCIIEIOBATEIbCKAN TEXHOJIOTUUECKUN YHUBEPCUTET

Daxyromem _ MexaHUYECKUU

Kagheopa__ManivH u annaparoB XUMHUYECKUX TPOU3BOJICTB

Hanpaienue noaroToBKu: 15.04.02 «TexHOJIOTHYECKHE MAITNHBI

1 000pYIOBAHUEY

(k00 u Haumenosanue)

[Tpodunbs/mporpamma: «XMMUYECKOE MAIIMHO- U aNIapaTOCTPOCHUE
(raumenosanue)
Cemectp 1
YTBEPX/AIO
3aB. kadeapoii i N.A. Cabanaes

« 10 » MapTa 2021 r.

JK3aMeHALMOHHDIN OujIeT Ne 1

1. TlonsTue CXCMaTHu3almu. OcCHOBHBIE HalpaBJICHUA CXEMaTHU3allUU. CXCMaTI/IBaHI/ISI BHYTPCHHHUX CHII.

2. TUnoTessl MIACTHYHOCTH U TIpouHocTH. Teopuu npounocT. CBA3b KPUTEPHs MPOYHOCTH C MOJIEIBIO
pa3pylIeHUs.

IK3aMeHAHOHHDIN OnJ1eT Ne 2

1. MOZ[CJ'II/I MOBCJICHUA MaTcpuaia npu ﬂeﬁCTBHH BHeIIHKUX crjl. OCHOBHEIE 0COOCHHOCTH MOIIeHeﬁ n
HNPUKIIAAHBIC 3a1a49d, peIacMbIC C TIOMOIIbIO HUX.

2. Knaccuueckue Teopuu npouHocTd. Teopus nmpounoctu Mopa.

IK3aMeHAHOHHBII OnaeT Ne 3

1. Hanpssxennoe cocrosuue B Touke. Tensop nanpsukenuii. HanpskenHoe coctosiHue 6pyca. YpaBHeHUs
Hagse.

2. OCHOBEI METOAa KOHCYHBIX 3JICMCHTOB. FeOMeTquecxaﬂ HUHTCpIIpETALlUA.



JK3aMeHAUMOHHDIN ouer Ne_ 4

1. I'naBuble HampsiKeHuUs. Bubl HANPSKEHHBIX coCTOSHMIA. [IpsaMast 1 0OpaTHAs 334Ul HATIPSKEHHOTO
COCTOSIHHSI.
2. TIpusosxeHue MeTo/1a KOHEUHBIX JIEMEHTOB K PEIIECHUIO 33/1a4 MEXaHUKH 1e(OPMUPYEMOro TBEP/OTo Teja.

JK3aMeHAUMOHHDLIN Onter Ne_ 5

1. Mogpens HanpsHKEHHOTO COCTOSHYS C TOUKM 3pEHHs TEOpUH yrpyroctd. 111apoBoii TeH30p U AeBHATOP
HaNPsKCHUH.

2. lpenensroe coctosuue Matepuana. TeopeTHdeckoe 060CHOBAHNE HATMYUS PE3EPBOB MIPOYHOCTH MPHU
pacuere 10 MIPEeNEIbHOMY COCTOSIHHIO.

IK3aMeHAHOHHDIN OnJieT Ne 6

1. Ceasb nanpssxenuii u nepopmanuii Ha OCHOBE yIpPYTOii Mosies it MaTepuana. O6001eH bl 3akoH ['yKa.

2. HanpssxeHHOe cocTostHUe B Touke. Tensop Hanpsikenuii. HanpsbkenHoe cocTosHue 6pyca. YpaBHeHUs
Hasse.

IK3aMeHAHOHHDI OnJieT Ne 7

1. PesepBbl ceuenus 1 pe3epBbl KOHCTPYKIIMH P PacyeTe Mo NPeIebHOMY COCTOSIHHUIO JUTsl CTATHYECKH
HEOIPEIETUMBIX CUCTEM.

2. T'naBHbIe HATIPsKEHUs. BUIbI HATIPSIKEHHBIX COCTOAHMM. [TpsMas 1 oOpaTHas 3a/1aul HANPSKEHHOTO
COCTOSIHHSI.

IK3aMeHAHOHHDIN OnJieT Ne 8

1. Knaccuueckue Teopun npounoctu. Teopus npounoctu Mopa.

2. Mofens HanpsKeHHOTO COCTOSHHUS C TOUKU 3peHHs Teopuu ynpyroctu. LllapoBoit TeH30p U eBHaTOp
HaNPSHKEHUH.

IK3aMeHAHOHHDIN OnJ1eT Ne 9

1. Mpenenshoe cocrosire Matepuana. TeopeTndeckoe 060CHOBAHUE HATMUMS PE3EPBOB IPOYHOCTH MPHU
pacdere Mo MpeeIbHOMY COCTOSIHHIO.
2. CBs3b HanpsKeHui 1 AehopMaluii Ha OCHOBE YIPyToii Mojienu MaTtepuania. O600meHnbIi 3akon ['yka.



9K3aMeHAIMOHHBII o0mJieT Ne 10

1. Tunoressl mnacTuuHOCTH U MpouHOCTH. Teopuu npouHocTH. CBA3b KPUTEPHS IPOYHOCTH C MOIETIBIO
paspyLueHus.

2. Pe3epBbl CEYEHHUs U Pe3epBbl KOHCTPYKIUH TPU pacyeTe Mo MpeaeTbHOMY COCTOSHMIO TS CTATHUECKH
HEOIPEICIUMBIX CUCTEM.

OK3aMeHAIMOHHDINI OnyteT Ne 11

1. Ipunoxenne MeToa KOHEYHBIX JIEMEHTOB K PELICHHIO 33124 MEXaHUKH Ae(GOpPMUPYEMOTO TBEPAOTO Tea.

2. TpenensHoe cocTostHre MaTepuania. TeopeTnueckoe 060CHOBAHHE HATHYHS PE3EPBOB MPOYHOCTH TIPH
pacdere 1o npeieIbHOMY COCTOSIHHIO.

9K3aMeHALMOHHDII oOnJieT Ne 12

1. lenu u 3anaun npeamera. OCHOBHBIE ONPEAEIEHHS ¥ TEPMUHONIOTUS. [MIIOTE3BI M JIOMYIEHHsT MEXaHUKH
Ie(OPMHIPYEMOTO Tela.
2. Mozienu paspyIueHus MaTeprana. PaspyIenne myTeM oTphIBa U cpesa.

Kpurepuu onenku

[IpomexxyTouHast —arrecTalMs CTYA€HTOB MO JucuMIUIMHE «MexaHuka
neGpopMHpyeMOro TBepaoro tena» mnposoautcs B coorBercTBUH ¢ OOIl u sBrsercs
o0s3arenpHON. [IpoMexyTouHast aTTecTarys MPOBOAUTCS B BUJE SK3aMEHA.

CryneHT JomycKaeTcsl K 3K3aMeHy 0 AUCLHUIUIMHE, €ClIU TeKYUIUH peUTHHT 1o
JUCLUIUIMHE COCTaBUT BEIMUYUHY, OOJBIIYIO WM paBHYI0, yeM 36 OamioB. B cimyuae
HaIM4usi y4eOHON 3aJ0DKEHHOCTH WM TPOIMYCKOB CTYAGHT  OTpadaThIBacT
COOTBETCTBYIOIIME 3aHATUS B  (Qopme, TPEIOKEHHOW TperojaBareieM |
IpEe/JCTaBIEHHON B paboueil mporpaMMe AUCHUIIIHHBI.

OunenuBanue CTYACHTA HA JK3AMCHE

Ha sk3ameHe cTyneHTy mpemyiaraeTcs OWJIET, COCTOSAIIMA M3 ABYX TEOPETHUYCCKUX
BonpocoB. [locine oTBera Ha KaxAbld BONPOC CTYJAEHTY MOTYT OBITh 3aJlaHBI
JIOTIOJIHUTENIbHBIE YTOYHSIOIIUE BOMPOCHI, TPEOYIOIMe KpaTKoro orBeTa. J[onmosHUTENbHbIE
BOIIPOCHI, KaK MPaBUJIO, 3aJal0TCS MPU HETIOJTHOM OTBETE M HYXKHBI JIs Oojiee aJeKBaTHOTO
OLICHUBAHUS 3HAHUM.

MakcuMabHBIN SK3aMEHAITMOHHBIA peUTHHT cocTaiseT 40 GammoB. MakcumanbHBIN
HK3aMEHAIIMOHHBIA PEUTHHT, KOTOPBIM MOXET OBITh 3aCUUTaH KaK IMOJIOKUTEIbHBIN
coctaBisieT 24 Gamra. CtyaeHTsl MOTYT HabpaTh Ha dk3ameHe 24 —40 GamioB. CTygeHT,
MOJIYYUBIIMKA Ha dK3aMEeHEe MeHee 24 OayyioB, CUMTACTCS HE CHABIIUM IIPEAMET - BHE
3aBUCUMOCTHU OT BEJTMYUHBI TEKYIIETO PEUTHHTA.



Bun

MuHUMAaJIBHOE KOJTUYECTBO OAIIOB 1

MaxcuManbHOe KOJIUYECTBO 0aJIJIOB U

3a1aHus KPUTEPUU MUHUMAJIbHOMN OLIEHKU KpUTEPUU MAKCUMaIbHOU OLEHKH

12 6amtoB 20 6amioB
[IpencraBieH OCHOBHOW MaTepHran [TonHO packpeITO conepKaHue
TEOPETUIECKOro OmieTa. 3anucaHbl TEOPETHYECKOro Bomnpoca. J[aHbl yeTkue

IepBiii onpeieneHus U 3aKoHbl. VIMeroTcs ornpezeneHus, ChopMyIUPOBAHbI

3015 oc HEKOTOPBIE OIIMOKHU B OCHOBHBIE 3aBUCUMOCTH U CJIEICTBUS U3

p dbopmynupoBkax. C mTOMOIIbIO HuX. [IpruBeaeHbI NOSICHAIOIINE

Mperno/iaBaTelis JaHbl OTBETHI Ha npumepsbl. Crenanbl BBIBOJIBI. J{aHbI
JOMOJHUTCIIBbHBIC YTOYHAIONINE OTBECTHI HA BCC€ AOITOJIHUTCIIBHBIC
BOTIPOCHI IO MaTepHany Ouiera. BOMPOCHI IO MaTepHuay Ouiera.
12 6amtoB 20 6amioB
[IpencraBieH OCHOBHOW MaTepHran [TonHO packpeITO colepKaHue BOIpoca.
TEOPETUIECKOro Omiera. 3anucaHbl JlaHbl ueTKHe onpeaeneHus,

Bropoii onpeeneHus U 3aKoHbl. IMeroTcs c(hopMyIHpPOBaHbI 3aKOHBI U CJIEICTBUS

BOTIPOC HEKOTOPBIE OIIUOKHU B u3 HuX. [IpuBeneHsl noscHsoume

dbopmynupoBkax. C moMOIIbI0
mpenoaaBaTelis JaHbl OTBETHI Ha
JIOTIOJTHATEILHBIC YTOTHSFOIIIHC
BOTIPOCHI IO MaTepHuany Ouiera.

npumepsl. Crenanbl BRIBOBL. J[aHbI
OTBETHI HA BCE IOIIOJIHUTEIIbHBIE
BOIPOCHI 10 MaTepHrary Ouiera.




MHNHOBPHAYKHM POCCHUUA
HmxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUA HHCTUTYT (rutra)
beneparbHOTO TOCYAapCTBEHHOTO OFOIKETHOTO 00pa30BaTEILHOTO YUPEKACHUS
BBICIIIET0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTNYECKU YHUBEPCUTET

Q@axyromem _ MeXaHUYECKUN

Kageopa__Maiuu u annapatoB XUMHYECKHUX TPOU3BOJICTB

Hampagiienre moAroToBKH/CHeHalIbHOCTb. 15.04.02 «TexHoaoruuecKmue

MAIIUHBI 1 000DYIOBAHUEY

(k00 u naumenosanue)

[podwns/cnenmanu3anms: «XUMUYECKOS MAIIIMHO- U AIapaTOCTPOCHUE
(raumenosanue)

TeMbI 1J19 co0eceT0BaHUA
10 TUCLUILINHE 51.0.13 «Mexanuka 1eopMHUPYEMOT0 TBEPJIOTO TEIA»

(HaMMeHOBaHHUE MCLMILIAHBI)

Ilepeyens Tem AJis1 coOeceI0BAHNS:

1. Cnoco6sl Diinepa u Jlarpanxka omucaHusl JBMXKEHUS CIUIOMIHOM cpenbl. TpaeKTopusi 4acTHILIBI.
3akoH paBwkeHus. llepememienune, ckopocth, yckopeHnue. IlonHas, YacTHas W KOHBEKTHBHAs
IIPOU3BOJIHBIE 10 BPEMEHU.

2. Mepn1 nedopmanmii Ko u I'puna. Jlarpanxkes u DitiiepoB TeH30pbl KOHESYHBIX AedopMmaruii. Mx
CBA3b ¢ mepemenieHussMU. Tenzop manbix aedopmanuii. Tensop Bpamenus. [ucropcusi. Bexrop
nuHeHoro noopota. CootHomenus Komm.

3. [lepemenienre abCOMIOTHO TBEPAOTO TeNa. Y CIOBHUS COBMECTHOCTH JeopMalliii B UHTErpaTbHON
dopme. VYcmoBus coBmectHocTH CeH-Benana. VYclioBHS CIUIOITHOCTH MHOTOCBS3HBIX U
HEOJITHOPOJHBIX TEl.

4. Ousnueckuil CMBICT KOMIIOHEHT TeH3opa aedopmanuii. [nmaBHble nedopmamuu u TIaBHBIC
HanpsHKEHUs U UX (PU3MYECKU CMBICI.

5. Omnpezenenne TEH30pa CKOPOCTEH AePopMaIinid.

6. OOBEMHBIE, MAacCOBbIE M TOBEPXHOCTHBIE CHJbl. [ J1aBHBIM BEKTOpP M TIJIABHBIH MOMEHT CHIL.
PaBHoBecue »snemenTapHOro Tterpa’apa. Bekrtop Hampsbkenuid. Tenszop Hampspkenud Komm.
Pacnpenenenue ycunuii Ha MOBEPXHOCTH 3JI€MEHTapHOro KyOuka. HopmanbHoe M KacaTelbHOE
HaNpsDKEHUS Ha IIomaake. [ 1aBHble HapsHyKEHUs U IJIaBHbIE TUIOIIAIKH B TOUKE.

7. 3aKOH COXpaHEHHMs Macchl B JU(QepeHIMaIbHON M HHTerpajbHo (opmax. YpaBHeHUe
HEPa3pPbIBHOCTH.

8. 3aKoH coXpaHeHHs KOJIMUYECTBA IBIDKCHUS (MMITyJIbca). Y PaBHEHUS IBHKCHUS CIUIONIHOM CPE/IbL.
3aKOH COXpaHEHMsI MOMEHTa KOJN4ecTBa ABMKEeHUsI. CUMMETpHS TEH30pa HANPSKEHUH.

9. MakcuManbHble KacaTellbHble HANPSDKEHUS U IUIOIIAJKH, HA KOTOPBIX OHU peanusyrotcs. Kpyru
Mopa. Oxrasapuueckue rmiomaaku. CpemHee (TrMApOCTaTHYECKOE) HampshKeHUe. MHTECHCUBHOCTD
HanpspkeHui. YacTHbIe cilydan HanpsyKEHHOTO COCTOSHUS.

10. IToBepXHOCTH HATIPSIKEHUHA.

11. Ten3zop [Muona-Kupxroda. Tenzop Kupxroda.

12. 3akoH coxpaHEHUs] MEXaHW4YeCcKOi 3Heprun. Teopema "KuBBIX cHI'. MacCOBBIN MPUTOK TeILIA.
BexTop noroka Temia. Y nenpHas BHyTpeHHss 3Heprus. [lepBelii 3akoH TepmoauHamMuku. JIokaapHOe
YpaBHEHUE YHEPTHH.

13. O6patumble 1 HeoOpaTHMble Mpouecchl. AOCOMIOTHAs TemmepaTypa. YJelbHas 3HTPOIUS.
Bropoii 3akon Tepmoannamuku. HepasenctBo Knaysuyca-/lroramens. 3akon @ypbe.



14. 3aBucuMbIe U HE3aBUCHUMbIE TEPMOAMHAMUYECKUE MTAPAMETPBI COCTOSIHUSA. Y IeNbHAst CBOOOAHAS
sHeprus ['enpMromnbua.

15. TepmoamHamuKa HEpaBHOBECHBIX TMporeccoB. M3orepmuueckuid W aanabaTUYECKH
HEpaBHOBECHBIE Tpoliecchl. [ umores3a JokaapsHOTO paBHOBECH. JIOKambHOE MTPEACTaBICHHE 3aKOHOB
TEPMOJIMHAMUKH.

16. Onpenensromme COOTHONICHUS JIMHEHHO yripyroro Teina. O600mEnnbIi 3akoH ['yka. [ImoTHOCTH
sHepruu Aedopmaiuu. M3orpomHele U aHU30TpomHble cpenbl. Moayns FOura. Kosddumnment
[Tyaccona. Moaynb ciBura ¥ MOAYJIb OOBEMHOTO CKATHS.

Kpurepun ouenku:

MaxkcumanpHoe 4uciio 0amioB — 6 0ayioB BBICTABISIETCS, €CIM COOECEIOBaHUE TPOTEKACT MPH
aKTUBHOM OOMeHe WH(popMamueld MeXIy CTYJACHTAaMH W IIperojaBaTeiieM; BOIPOChI M OTBETHI
CIIEYIOT C O0EHMX CTOPOH; OTBETHI IOJHOIICHHBIE W pa3BepHYTHIC, BO BpeMsi COOECeTOBaHUS
CTYJICHTBI TOJJHUMAIOT HHTEPECHBIC U OPUTHHAIBLHBIC TIPOOIICMBI.

MunumanpHOE YHCIO OawioB — 2 Oauia  BBICTABISACTCS TNPU  MPEUMYIIECTBEHHO
OJTHOHATIPABJICHHOM TMOTOKE WH(GOpPMAIIMH; OTBETHI CTYJCHTOB OJHOCIIOXHBIC U 0€3 pa3bsCHCHUH,;
BOTIPOCHI HOCSIT TPUBHAIBHBIN XapaKTep; BO BpeMs Oecelbl MPAKTUICCKH HE TIOTHUMAIOTCS OCTPBIC
poOJIeMBI M HE TIPUBOJIATCS B KAYECTBE IPUMEPOB MPAKTHUCCKUE CUTYAIINH.
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Tembl 11 pedepaToB

no gucurmrae (Moayiro) b1.0.13 «Mexanuka g1eopMUpyeMOro TBEPJIOro Teaa»

Tema

1. 3akon ['yka 11 H30TPOMHOTO TeNa B MPSIMOiA U 00paTHO hopMax.

2. Gu3nYeCKU CMBICIT YIIPYTHUX TOCTOSHHBIX U 00J1aCTh HX U3MCHCHUS.

3. CraTndeckue, KBa3UCTAaTUUECKHE U TMHAMUYECKHE MMOCTAHOBKM HAYalbHO-KPAEBbIX 3aa4
TEOPUHU YIIPYTOCTH.

4. Teopema eIUHCTBEHHOCTH CTATUYECKOM 3aa4H.

5. YpaBuenus Jlame. [locTaHOBKA B IEpeMEIICHUSX.

6. Ypasuenus benbtpamu — Muuenna.

7. I1nockas 3aa4a TeOpUn ynpyrocTH.

8. [1nockoe aedhopMupoBaHHOE COCTOSIHHE.

9. Oysknus Diipu. Ilnockoe Hanpspk€HHOE W O0OOIIEHHOE TIUIOCKOE HAMPSHKEHHOE
COCTOSIHUSL.

10. Ilpumenenne Teopun PyHKIUNA KOMIUIEKCHOM nepeMenHoi. @opmysl JIsBa.

11. Kommekcuble moteHuansl. opmyna Komnocora — MycxenumBuiy.

12. JIuneitnas Tepmoytpyrocts. CootHomenus Jroramensa-Helimana.

13. 3akoH TerTonpoBoAHOCTH Dyphe.

14. Meton ["'anépkuna.

Tema

1. JIlunamMuyeckue 3a1a4u TeOpuM yrnpyroctu. Teopema I'enpMrombua.

2. BonHoBbBIE ypaBHEHHUs JJiA MOTECHIMAIOB. /[Ba TWMa BOJH B HEOTPAHWMYECHHOU YINPYTOH
cpexne.

3. Ilnockue BoxHbl. Pemenne [anambepa.

4. OtpakeHHe MI0CKOU BOJIHBI OT CBOOOIHOM MOBEPXHOCTHU U OT KECTKOM CTEHKHU.

5. [ToBepxuocTHBIe BosHBI Penes. Bomubr JlsBa.

6. [ToBepxHOCTH pa3phIBOB. Y JapHBIE BOJIHBI.

7. Teomerpuyeckue, KHHEMAaTHUYECKHME M JUHAMUYECKUE YCIIOBUS COBMECTHOCTH.
CootHomenue Anamapa.

8. [1nockas aBTOMO/IeNIbHAS 3a/1a4a.



9. Vcnosue (kputepmii) Tekydectu. Kpurepuit Tekydectn Tpecka (Teopusi MaKCHMAaIbHOTO
KacaTeJIbHOr0 HanpshkeHus ). [Ipeaen TekydecT Ha CABHT U PACTsHKEHUE.

10. Teopus Teuenus. Teopus ynpyromaactudeckon nedopmanuu. [Tapamerp I'enku.

11. Teopus nactuueckoro tedeHus. Y pasuenus [Ipanarns — Peiica.

12. TInockas 3agada TEOPUU TUTACTUIHOCTH. JINHUM CKOJTBKEHUS U MX CBOMCTBA.

13. YpaBuenus ['enku. TenerpadgHoe ypaBHEHHE.

14. Teopus HacnencTBeHHOCTH. [lon3ydecTs npu OAHOMEPHOM U CIIOXKHOM HaIpsSKEHHOM
COCTOSIHUMU.

15. lnarpamMbl oA3y4ecTy U penakcauuu. HacnencTBeHHbIe MOJIENH.

16. JIuHeitHble MO/IETU BA3KOYIIPYTOTo MOBEICHUS MaTepHalia.

17. Teopus HaciIeACTBEHHOCTH. SIApo penakcaluuy u Sapo NOJI3YYECTH.

18. Mopens MakcBemia, KenpBuna — @oiixta. OO000meHHbIe Monaenau. [IpuHIuMI
cooTBeTcTBUS BonbTepa.

19. Monenu Bsi3komuiactudeckux cpen. Onpenensronue ypapHeHus [1IBenosa — buarama.
20. Teopun crapeHus1, TCUCHUS U YIPOUHEHUS TPHU TTOI3YUECTH.

21. Tlon3y4ecTb 371€MEHTOB KOHCTPYKIIUI.

Kpurtepun ouenkun
B pa6o4eii nporpaMmMe TMCHUILIMHBI PEAYCMOTPEHA MOATOTOBKA U 3aIIUTA
pedepatoB no 1Bym temam. Oda pedepara oOleHUBAIOTCS M0 OJIMHAKOBOM LIKAJIE!

MunumanbHOe 4uciio 0amuioB — 2 Oaiia BBICTABISIETCS TPH HEJOCTATOYHOW CTETICHH
PacKpbITUSA TEMbI B XOJ€ CBOErO BBICTYIUICHHS, NMPUBEICHUS HEUETKHX apTryMEHTOB M HE
BIIOJIHE AaKTHBHOE ydYacTHE B JUCKYCCHM MO MpobiieMe, KOTopas OblLIa pacKphiTa B XOJIe
JIOKJIaia.

MaxkcumansHOe 9ncio 0amioB — 6 0a/TOB BBICTABISICTCS] TIPU MTOJTHOIIEHHOM PaCKPBITHH
TEMbl B XOJE€ CBOETO BBICTYIUICHUS, MPUBEACHUS YETKUX apryMEHTOB M JOKAa3aTEIbCTB, a
TaK)K€ aKTHMBHOE ydYacThe B JTUCKYCCHHU MO mpoOjeme, KoTopas ObUia pacKphiTa B XOJIE
JTIOKJIa/a.
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HmxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUA HHCTUTYT (rutra)
beneparbHOTO TOCYAapCTBEHHOTO OFOIKETHOTO 00pa30BaTEILHOTO YUPEKACHUS
BBICIIIET0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTNYECKU YHUBEPCUTET

Q@axyromem _ MeXaHUYECKUN

Kageopa__Maiuu u annapatoB XUMHYECKHUX TPOU3BOJICTB

Hampagiienre moAroToBKH/CHeHalIbHOCTb. 15.04.02 «TexHoaoruuecKmue

MAIIUHBI 1 000DYIOBAHUEY

(k00 u naumenosanue)

[podwns/cnenmanu3anms: «XUMUYECKOS MAIIIMHO- U AIapaTOCTPOCHUE
(raumenosanue)

KommnuiekT 3agannii 1J1s1 KOHTPOJIbHOM padoThI

no pucrumuinae (Mmomyo) 51.0.13 «Mexanuka 1e)OpMUPYEMOro TBEPAOrO TEIa»

3ananme. HanpsokeHHO-neOpMUPOBAHHOE COCTOSIHHE Opyca B OINACHOM CEYCHHH
XapakTepu3yercss HAOOpPOM HAIpPsHKCHHM, TMOKAa3aHHBIX Ha PHCYHKE JUIsI SJIEMEHTapHOTO
napajuieNnenuriesia, BbIOpaHHOTO W3 JTOr0 CEUEHUs B MPOM3BOJILHOM MecTe. [lmockocTh
NPaBOi TpaHM JIEMEHTA COBIAJAET C IUIOCKOCTBHIO MOIMEPEYHOro ceueHusi. B KOHTpOIbHOMN
pabore TpebyeTcst:

1) mOCTPOHTH TEH30p HANPAKCHHIA;

2) pemas obpatHyto 3anauy THJIC paccuntaTh TiIaBHbIC HAPSHKCHUS U HAMPaBICHHUE
[JIaBHBIX TUIOMIAJIOK;

3) ucnonb3ys kpyr Mopa, BBINOJIHUT I'paduuecKre MOSICHEHUS K PELICHHIO;

4) BBIYMCIUTH MAaKCUMAJIbHbIC KacaTeIbHbIC HATIPSKCHUS,

5) Ha ocHOBe 00001IcHHOT0 3aK0Ha ['yka HaiiTH ri1aBHbIE AehOpMaIiK €, €, €3;

6) paccuMTaTh SKBUBAJICHTHOE HANPSIKEHHE G, MO0 BTOPOH M YETBEPTOW TCOPHH
IPOYHOCTH,;

7) HallTH OTHOCUTEIILHOE U3MEHEHHE 00bheMa,;

8) omnpenenuTh ynenbHY0 NOTSHIIMAIBHYIO SHEPTHUIO AehopMaIiny.

BapuaHT cxeMbl BBIOpaTh M0 PUCYHKY B COOTBETCTBHE C HOMEPOM CBOel (aMUINH B
CIIMCKE TPYMIIBI.

I/ICXO)IHI)IC YUCJIOBBIC MOAHHBIC MJIA BBIIIOJIHCHHUA PACYCTOB MJIdI BCEX BApPHAHTOB
OAWHAKOBBHI.

t,y =-1y; = 40MIla; S; = 70 MIla; Sy = 60 MITa.

BapuaHThI 3aaHuil 1JIs1 KOHTPOJIbHOH padoThl









Kpurtepun oueHku:
Kpurepuii MakcuMaIbHOM OLleHKH — Ha 6 6a/10B

Brimonnens! Bce TpeOoBaHMs 3aaHus K padote. PacueTHble cXeMbl, MaTeMaTHYECKUe
MOJIEJIN MTOCTPOEHBI MPABMIIBHO C COOIII0IeHeM MaciTaba u npaBui oopmienus. Pacuets
BBINIOJIHEHBI C JOCTATOYHOM CTENneHbl0 TOYHOCTU. [loKa3aH BBIBOJ pacueTHBIX (POpPMYIL.
UYucnoBble BeIUMYMHBI B (QoOpMysax CONPOBOXKIAKOTCS eAUHMLIAMu wu3MepeHuil. Han
€IMHUIAMU M3MEPEHUI BBIMOJHEHBI MpaBWIbHbIE TpeoOpasoBanusa. KpymnHele u Menkue
YHCJIOBbIE BEJIMYMHBI MPEACTABIIEHBI B MOKA3aTEIbHON (OpME — MaTeMaTUYECKUE NEHCTBUS
Ha/Jl HUMM BBINOJHEHbl 0e3 OomMOOK. B TEKCTOBBI OTUET MOMEIIEHBI BCE PE3YJbTaThl
BBIIIOJIHCHHBIX PacyeToB.

Kpurepuii ouenku Ha 4 6aj1a

BemonHeHbsl mouTH Bce TpeOOBaHWs 3amaHusi K pabore. PacdeTHpie cxewmbl,
MaTeMaTHYeCKHe MOJEN IOCTPOSHBI IMPaBHIBHO, HO C HEOONBIIMMHU HApyIICHUSIMH B
npaBwiax odopmiieHus. PacueTsl BeTMYUH MECTaMU HE JOCTHTAOT JOCTATOYHOW CTETNICHU
ToyHOCTH. MMeroTcss HeOombIMe Orpexu B BBIBOAE pacueTHBIX (opmyn. UYwucmosbie
BEJIMYMHBI B (OpPMYJIaX CONMPOBOXKIAIOTCA €OUMHMLAMH H3MepeHud. He Haxg Bcemu
eIMHUIIAMU W3MEPEHHI BBIMOJIHEHBI TPaBHIbHBIE TpeoOpa3zoBanus. KpymHble W Menkne
YHCJIOBbIC BEJIMYMHBI HE BCET/Ia MPECTABICHBI B TIOKA3aTeIbHON (hOpME — ITPH BBIMIOJTHCHUH
MaTeMaTUYECKUX JICHCTBUM HaJ HUMH HCIIOJIb3yeTcs (opMaT 4ucel ¢ (PUKCUPOBAHHOMN
3anmsAToid. B TEKCTOBBI OTYET MOMEIIEHBI BCE PE3YJIbTaThl BBITOJHEHHBIX pPAacUeTOB.
Odopmitenne paboThI BBITIOIHEHO ¢ HECYIIECTBEHHBIMU OIMMOKAMH.

KpuTtepuii MUHUMAJIBLHON OLlEHKH — 2 fajjia

BeimoniHeHsl He Bce TpeOoBaHus 3amaHus K pabore. PacueTHpie  cxemsl,
MaTEMaTHYECKUE MOJICTH TIOCTPOCHBI TNPABWJIBHO, HO CO 3HAYUTEIBHBIMU HapYyHIICHUSMU
npaBuin  odopmiienus. [lpu mpoBeneHHMH pacdyeTOB HMMEIOTCS CYIIECTBEHHbIE TOTEPHU
TOYHOCTH Benu4uH. [Ipu BbIBoJIe pacdyeTHBIX (HOPMYI TOMyIIeHbl HEKOTOphIe omuoOku. He
BCE YMCJIOBBIE BEMYMHBI B (hOpPMYJIaxX COMPOBOXKIAIOTCS eIUHUIIAMU n3MepeHnid. He Bcerma
HaJl ¢IMHUIIAMHM U3MEPEHUH BBITIOJIHEHBI TTPABWIIbHBIE MTpeoOpa3oBanus. KpymHbie 1 Menkue
YHCIIOBbIE BEJIMYMHBI TPEACTABICHBI B  pa3jMYHbIX (QopmaTax, MNPUBOAAIIUX K
HAKAIJTUBAHUIO OMMOKU. B TEKCTOBBIN OTYET OMEIIEHBI HE BCE PE3YyJIbTAThl BBITIOJTHEHHBIX
pacueToB. OdopmieHue paboThl BBITIOJHEHO C CYIIECTBEHHBIMU OIIIMOKAMH.

Kpurepuii 0LileHKH <HEY10BJIETBOPUTEIbHOY!

Ecau xots Obl OJIUH U3 MEPEUYMCICHHBIX KPUTEPUEB I MUHHUMAJIbHOM OLICHKU HE
coOro1aeTcsi, BBICTABISIETCS OLICHKA «HEYAOBJIETBOPUTEIHHO», padoTa BO3BpalllaeTcs Ha
TOpaboTKY.



MHNHOBPHAYKHM POCCHUUA
HmxHekaMCKH XUMUKO-TEXHOJIOTHYCCKUM HHCTUTYT ((prtman)
beneparbHOT0 TOCYAapCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHUS
BBICIIIET0 00pa3oBaHUs
«KazaHCKHMI HallMOHAJIBHBIN UCCIEA0BATEIbCKUNA TEXHOJIOTUYECKUN YHUBEPCUTET»

QDaxyromem _ MexaHUYECKUN

Kageopa__Mamun u anmapaToB XMMHUYECKUX MPOU3BOJICTB

HampagiieHre moAroToBKU/CleIHabHOCTD 15.04.02 «TexHOoIOTHYECKHE

MAIIUHBI 1 000DYI0BAHUED

(k00 u naumenosanue)

[Mpodus/crienuanm3anus: «XUMHYECKOE MAIIIMHO- ¥ AIIIaPaTOCTPOCHUE
(raumenosanue)

TecToBBIC 3a1aHUA

no auctuirae (Moayno) 51.0.13 «Mexanvka JieOpMHUPYEMOro TBEPJIOIO Tea

BeiOpaTh 0AMH NPAaBUIIbHBIN OTBET U3 YeThIpeX NMpPeII0KEeHHbIX.

1

IIpeacTapiieHHas HEsKe GOPMYJIa BbIPakaeT MAaTeMaTHUECKYI0 OPMYJIHPOBKY
1
&y = E_[Gl - /-1(0'2 + 0'3)]
1
£, = F[O'z = /-"'(0'1 + 0'3)]

1
5 = E_[O's—#(o'l +‘3"2)]

1. ob6obmenHoro 3akoHa ['yka.

2. IUIOCKOTO HATIPSAKEHHOT'O COCTOSHFIA.

3. CHCTeMBI KAHOHWYECKHX YPABHEHHIT METO/A CHIL.

4. cHCTeMBI KAHOHMYECKHX YPaBHEHII MeTo/a AedhOpMALIFIA.
2.

Hanpmkelmoe COCTOSAHHEC Ha3bIBACTCH 06’beMHblM, €ClIn

1.0HO M3 TpeX ITIABHBIX HATIPSKeHMIT PaBHO HYIIIO.

2.TpH U3 TpeX ITIABHBIX HAIIPsKeHUI paBHO HYJIIO.

3.7Ba M3 TpeX ITIaBHBIX HATIPAKEeHHIT paBHO HYITO.

4 HY OJTHO U3 TPeX ITIABHBIX HAIIpsKeHHI He paBHO HYIIIO.

3. HanpsskeHueM Ha3bIBaKOT

OTHOIIEHIE BHYTPEHHEH CHUITBI, TTPHIOKEHHOM K AIIeMEHTAPHOM TUIOMIaKe, K €€ TUIOIaIH.
TIPOM3BEleHIEe MOIYIIA YIIPYTOCTH Ha e OpMALIHIO.

TTPOEKIHIO BHYTPEHHeH CHITBI Ha HOPMAITh K TUTOIIAIKe, K KOTOPO#t OHA TIPHITOKEHA.

OTHY 13 TIPOEKIIt reOMeTPHUeCKOH CYyMMBI BHYTPEHHUX CHIL, JeHCTBYIOIMX B CeUeHHNH.

bl ol



KacareabHble HaIllpA)KeHHU A MaKCHMAaJIbHLBI ITO INIOIIIagKe, KOTopada paciioJosKeHa 110
OTHOLLIEHHIO K INIABHOM IJIOLAaJKe Mo Yrjaom

1. 45 rpag.
2 90 rpag.
3. 0 rpagx.
4. 180 rpag.

5. IlpuBegeHHbIe HUKe rpaUKH ABJIAIOTCH

4
a)

O

]

KPHUBBIMI BEIHOCIIMBOCTH MaTepHalia.
AUarpaMMamMi CKaTHA MaTEPHAIIOB
AHarpaMMamMi CIBMT'a MaTCPHAIIOR
AUarpaMMaMi PACTAKCHITA MAaTCPHUATIORB.

e 19 i

6. Hanpmxenno-ned)opmupOBaHHoe COCTOAHHE B TOUKE CUHUTAECTCH OIIPEAEJEHHBIM, €CJIH

HM3BECTHO HaHOOIIbIIIee HATIPSKEHIE B JAHHOM TOUKE.

HM3BECTHO OHO M3 TPeX ITIABHBIX HAIPKEHII B JAHHOH TOUKe.

3.  H3BeCTHHI HOPMAILHEIE M KacaTellbHBIe HAITPSKEeHHA 110 TOM IUIOINAKe SIIEMEHTAPHOTO
TapajuTesermesa, KoTopas odpaiieHa K INIOCKOCTH TTOTIEPEUHOT0 CeUeHHA.

4.  M3BeCTHHI HATIPKEHMA 110 BCeM ITIONIAIKaM, 00pa3yIOIiM IPaHH 3TOH TOUKH.

DD =

7. TlpeacTaBjieHHBbIH HUKe PUCYHOK NMpeJHA3HAUeH 115

A

T

A

OTIpeZieTIeHHs HATIPSKEHMIH TIPH JIMHEHHOM HATIPSKeHHOM COCTOSHIH.
OTIpefleNIeHys TlepeMeleH i ITpH TUIOCKOM H3rHbe.

OTIpefleNleH s HaTIPsKeHHIH TIPH TUTOCKOM HATIPSKeHHOM COCTOSHMH.

AT pellleHVs 33/1aull pacueTa Ha TIPOUHOCTE ¢ TIOMOINBIO TEOPHH IIPOUHOCTH Mopa.

ol el



*

3akoH NMNAapHOCTH KacCaTeJIbHbIX Hanpsmce}mﬁ onpeaeaseT, uYTo

1.  uHCIo KacaTelbHBIX HAIPsUKEeHHI, TeHCTBYIONX 10 000 TIToINaiKe JOIDKHO OBITh paBHO
JIBYM.

2.  KacaTellbHbIE HAITPTKEHHS, AeHCTBYIONIHE TT0 B3aUMHO-TIEPITEHIHK Y IIIPHBIM TUTOIIAIKAM,
TOJKHEI OBITH OJMHAKOBO HAITPABIIEHBL

3.  KacaTellbHBIe HAITPIKEHHNA, JeHCTRYIONIHE TT0 TTPOTHBOTIONOKHEBIM TUTOINATKAM, JOJKHEL
OBITH PABHEI TI0 BEITHMUMHE M ITPOTHBOITOIOKHO HATTPABIICHEL.

4.  KacarelbHbIE HAITPTKEHHA, AeHCTBYIONIHE IT0 B3aHMHO-TIEPITEHIHKYIIIPHBIM TUTOIIAIKAM,
JDOJKHEI OBITH PABHEI ITO BEJIMUMHE W IIPOTHBOTIONOKHO HAITPABIEHEL.

A

IIpupegennas Huke popmyda apasercsa GopmyJaoii pacueTa IKBUBAJIEHTHOIO
HAIPKeHH 110

O.sxe = O-1 i 0-3

. TIO TIepBOii TeOPHH IIPOYHOCTH.

TI0 BTOPO¥t TEOPHH ITPOUHOCTH.

TI0 TpeThelt TeOpHH TIPOUHOCTH.
TI0 YeTBePTOi TeOPHH IIPOYHOCTH.

it

10. ITpuBenenHas Huke Gopmy.aa siBasieTca GopMyJaoii pacyeTa IKBUBAJEHTHOIO
HaNpsKeHUs 1o

O, = \/% [(0'] — 0-2)2 o~ 0-3)2 +io, —01)2]

1. 10 TIepRO¥ TEOPHH TIPOUHOCTH.

2. T1I0 BTOPOIt TEOPHH ITPOUHOCTH.

3. 10 TpeTheit TeOpHH TIPOUHOCTH.

4. TI0 UeTBEPTOI TEOPHH MPOYHOCTH.

11.

IIpeacraBiienHas Huke Gopmyiia npeJHa3HaUeHa I oNpeeJieHHs KacaTeJbHbIX
HaINpssKeHHH,

Goolidhs
7 =—L1 "28in2a
& 2

1. meffcTRYIOINNX IO TUTOINaAKe, KOTOpasd PacIloNIoKeHa IT0J] HEKOTOPHIM YITIOM K INIaBHOMH
TUTOINAZIKe TTPH JIMHeHHOM HATIPSDKEHHOM COCTOSHUH.

2.IeHCTRYIOINNX IT0 IUIONTAKe, KOTOPas PacIIONOoKeHa IOl HeKOTOPBIM YTIIOM K ITIaBHOM
TUIONIAIKe ITPH TUIOCKOM HAIIPSDKEHHOM COCTOSHIH

3.1eliCTBYIOINNX IIPH OCEeBOM PACTKeHNH MM OCEBOM CKaTHH.

4. 1eHCTBYIOIIMX TIPH BHELIEHTPOBOM PAaCTAKeHHMH WM BHELIEHTPOBOM CIKaTHH.




12. IIpH YHCTOM CABHIe BOZHHKAET HANPAKeHHOe COCTOAHHE, H300paskeHHOe HA PHCYHKe

1. 2:

IP
L

- ——

—————

————

.

13. IIpu yncToM cABHUIre BOZHUKAaeT

1. muHelHOe HATIPSKEHHOE COCTOSHUE.
2. IUTOCKO€ HATIPSIKEHHOE COCTOSHHE.
3. 06BbeMHOE HATTPIKEHHOe COCTOIHHE.
4. CTIOKHOE HATIPSIKEHHOE COCTOSHHE.

14. TIlpuBeaennas Huke popmyaa apiasercs maremaTnueckoi popmyanposkoii

o=FE¢
3aKOHa l‘yxa an CJBHTI'C.

pacyera Ha MPOYHOCTH MPH PACTAKEHHH WIH CHKaTHH.
Teopembl JKypaBcKoro.
3aKoHa ['yka InpH pacTsKeHHH WIH CHKATHH.

= T

15. IIpu uncToM H3rube BOZHUKAET

1. HaTIPSAIKEHHOE COCTOAHME, COOTBETCTRBYIOIIEE CIOKHOIM JedopMarm.
2. 00BeMHOe HANPAKEHHOE COCTOIHHE.

3. IUIOCKO€ HATIPSKEHHOE COCTOSHUE.

4. muHeHOe HATIPSKEHHOE COCTOSHIE.

16. Pacuer Ha NPpOYHOCTD IIPH YHCTOM H3rude BhINOJHAETCS

1. 6e3 MpHUMeHeHUA TeOPHIt IIPOUHOCTH.

2. TI0 KacaTeIbHBIM HAITPKEHISAM.

3. ¢ TIOMOIINBIO TPEThEH TEOPHH TIPOUHOCTH.
4. ¢ TIOMOIIBIO BTOPOIt TEOPHH ITPOYHOCTH.



17. lel INIOCKOM IOoNepevYHOM HirHOe BOZHHKAET HanpA>KeHHoe COCTOAHHe,

18.

19.

20.

NMOKA3AHO HA PHCYHKE

—————r
«

————hk

.

2.

Hanpﬁmemloe COCTOAHHE HAa3bIBACTCH IINIOCKHM, €CJIH

S e

OJTHO M3 TPeX IIABHBIX HATIPIKeHHU PaBHO HYIIIO.

TPHU U3 TPEX INIABHBIX HATIPSKEHMI PABHO HYIIO.

IBa M3 TPeX ITIABHBIX HAIIPKeHMI paBHO HYIIO.

HU OJTHO M3 TPeX INIABHBIX HATIPsKeHHI He PaBHO HYIIIO.

KoOTopoe

IIpueenennas Huske popmyaa spasercs GopmyJioii pacuera IKBUBAJIEHTHOT O

HAIpsKeHUs 10
gy,
3 >

1.110 TIepBO#t TEOPHH ITPOUHOCTH.
2.110 BTOPO# TEOPHH ITPOYHOCTH.
3.110 TpeTheit TeOpPHIH IIPOUHOCTH.

4.110 YyeTBepTO TEOPHUH TIPOUHOCTH.

|0y > 05 |

|0, <l o3

Hanps:xkeHHo-1e()opMHPOBaHHOE COCTOSIHHE Opyca CUHTAeTCs oIpe/eJleHHbIM, eClIH

1. ompeneneHo HAPKEHHO-Ae(HOPMHPOBAHHOE COCTOSHHUE B KAKIOMH €ro TOUKe.
. OTIpeelIeHO HAIPsKeHHe Ha TIOBEPXHOCTH Opyca.
3. M3BeCTeH TeH30p HAIIPIKEHHI B TOUKE, COOTBETCTBYIOIIEH LIEHTPY TAKECTH OITACHOTO

CCHCHI:.

4. w3BecTHO HaMOObIIee HATIPAKeHHe M HanOombInas gedopmars Gpyca.



21.

22.

23.

24,

25.

26.

Oo0bemHoe HaIllpAXKEeHHOE COCTOAHHE, NpeACTaBJIAeMOe ¢ IOMOILbK KPYTroOB Mopa,

H

1
2
3
4

I

1
2
3
4

300paskaeTcs CHCTeMOI, cocTosIIel 13

.OJTHOT'O KpyTa.

.TPeX KpyTOB.
JIBYX KPYTOB.
IIIeCTH KPYTOB.

JJABHBIMH HaAIlIPpAKEHHUAMH Ha3bIBAKOTCH

HOPMAIIbHBIE HATIPSTKEHHUA, JeHCTRYIONIHIE TI0 TTIABHBIM IUTOINAIKAM.
KacaTellbHbIe HAIIPDKeHN, AeHCTRYIOIIE TT0 TTTAaBHBIM TUIOIIA/IKaM.
TIOIIHBIE HATIPsDKEHMSA, JefCTRYIONIIE 110 JTF000# IIToIaIKe.
JIPOEKIHS Ha HOPMAJITh TTOJTHOT'O HATTPSDKEHHA.

Hanpsmceﬂﬂoe COCTOAHHE HAa3bIBA€TCH JIHHeﬁHblM, €CIIn

1.
2
3.
4.

OJTHO U3 TPeX IIABHBIX HAIIPAKeHHIT pABHO HYIIIO.

TPH U3 TPeX ITIAaBHBIX HATIPSKeHMI PaBHO HYIIIO.

IBa U3 TPeX ITIABHBIX HAIPSKEHMI PAaBHO HYJIIO.

HH OJTHO M3 TPeX INIABHBIX HAITPSKEHII He PaBHO HYJIIO.

Haznauenue Teopuﬁ INPOYHOCTH COCTOUT B TOM, 4TO0BI

l.onpe)lem/n'b MaKCHMAIIbHOC HAITPAKCHIE, H806XOZ[I/1N[08 AT pacyeTa Ha IIPOUHOCTE.

2 BBITOIHHTD pacyeT Ha ITPOYHOCTD ITPH TIHHEHHOM HaIpAXKEHHOM COCTOAHMI.

3 BBIIOIHHTD pacyeT Ha ITPOUHOCTD ITPH TTIOCKOM 1 00BeMHOM HAaITPAXKEHHOM COCTOAHIAX.
4 BBEIUKMCIINTH AOITYyCKaeMOE€ HAITPAKCHIE, H806XOHI/[MOB AT pacueTa Ha IIPOYHOCTE.

KacaTteabHble HallpAKEeHHU A MaKCHMAJIbHBI ITO IVIOLIaAKe, KOTOpada paclioJoskeHa 1o
OTHOLUEHHUIO K INIAaBHOH IJIOIIaJKe IMojg yriom

el B 1=

45 rpan.
90 rpag.
O rpagm.
180 rpag.

Hanpsmceﬂﬂoe COCTOAHHE Ha3bIBACTCH INIOCKHM, €CJIH

kol o i

OJTHO M3 TPeX ITIaBHBIX HATIPSKeHHI PaBHO HYIIIO.

TPH M3 TpeX ITIaBHBIX HATIPsKeHMIt PaBHO HYIIIO.

IBa U3 TpeX INTABHbIX HAIPAKeHHI PaBHO HYIIIO.

HU OJTHO M3 TPeX IVIABHBIX HATIPSKeHWI He PABHO HYITIO.

Kpurepun onenku:

PeByHBTaT OLICHUBACTCA B oajutax. X BeauuWHA 3aBHUCHUT OT J0JIM MPAaBUJIBHBIX OTBCTOB B

o01eM yucrie 3aaHuil TecTa ¥ MPUBOJIUTCS B TaOIHIIE.



[TporeHT mpaBHIIbHBIX OTBETOB Ha OIICHKA
BOIIPOCHI TECTa
< 60% O 6amnoB
> 60% , Ho< 74 % 2 Oaia
>74% , Ho<87 % 4 danna
>87 % 6 OayToB




MHNHOBPHAYKHM POCCHUUA
HmxHekaMCKH XUMUKO-TEXHOJIOTHYCCKUM HHCTUTYT ((prtman)
beneparbHOT0 TOCYAapCTBEHHOTO OFOKETHOTO 00pa30BaTEILHOTO YUPEKACHUS
BBICIIIET0 00pa3oBaHUs
«KazaHCKHMI HallMOHAJIBHBIN UCCIEA0BATEIbCKUNA TEXHOJIOTUYECKUN YHUBEPCUTET»

QDaxyromem _ MexaHUYECKUN

Kageopa__Maiuu u anmnapatoB XUMHUYECKHUX TPOU3BOJICTB

Harmpagienre moAroToBKu/CreHaibHOCTb. 15.04.02 «TexHogoruyecKue
MAIIUHBI 1 000DYIOBAHUEY

(k00 u Haumenosanue)

[Tpodwns/cienmanu3zanus: «XUMAYECKOE MAITUHO- U alllIApaTOCTPOCHUE
(raumenosanue)

KoMiuiekT 3aganuii 1J1s1 pacyeTHO-rpadpuyeckoi padoThl

no puciuminae (Moayo) 51.0.13 «Mexanuka 1eOpMUPYEMOro TBEPAOTO TeIa»

3ananme: CpaBHUTH pE3yJIbTaThl pAcCUETOB CTATUUYECKH HEOINpeneInuMoro Opyca 1o
JOIyCKaeMbIM HAIIPSDKCHHUAM M IPENEIbHOMY COCTOSIHMIO. Bo BTOpom ciydae cienyer
BOCIIOJIb30BaThCSI METOZIOM BBIPOBHEHHBIX »miop. Cedenue Opyca — kBajapar. B xadecTBe kputepus
JUI CPaBHEHMsI HY’KHO BbIOPATh IUIOMIA/b CEUEHUS.

BapuanTsl 3a1aHui I pacdeTHO-TPaduuecKoii padoThl
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Kpurtepuu oueHku:
Kpurepuii MakcumMaabHOii onleHkH — Ha 6 0a/110B

Beimonnens! Bce TpeOoBaHMs 3ajaHMsl K pabore. PaboTa cmaHa B ycTaHOBJICHHBIN
Cpok. I'paMOTHO packpeiTa cTaTH4yeckass HeompeaeauMocTb. ['paduueckas yactb paOOTHI
cAellaHa aKKypaTHO U OYEHb KOPPEKTHO. BbIUMCIIEHUS CONpPOBOXKIAIOTCA MOAPOOHBIM
BBIBOJIOM (POPMYJI U MOSICHEHUSMU. PacdeThbl BBHIIOIHEHBI C BHICOKOW CTENEHBbIO TOYHOCTU U
6e3 ommnbok. CpaBHEHHE METOAOB BKJIKOYAET B ce0s I'PaMOTHBIM aHaINW3 PE3yJIbTATOB.
Pabota 3aBepiiaercs: MOJIHOUEHHBIM U KOPPEKTHBIM BBIBOJIOM.

Kputepuii ouenku Ha 4 6anna

BrlimoniHeHbI mpakTHYeCcKH Bce TpeOoBaHHsS 3amaHus K pabore. Pabora cmana B
YCTaHOBJIECHHBIH CpOoK. C HECYIIECTBEHHBIMH OINMOKAMHU PAacKpbITa CTaTHYECKas
HeomnpeaenuMocTs. ['paduueckas yactb paboOThI CAe/laHa Ha XOPOIIEM YPOBHE U JJOCTaTOYHO
KOPPEKTHO. BbIUMCIEHUST YaCTHUYHO COIMPOBOXIAIOTCS BBIBOJAOM (HOPMYJT M HEKOTOPHIMU
NOSICHEHUSIMU. PacdeThl BBIMOJIHEHBI ¢ XOPOIIEH CTENEHbI0 TOYHOCTU M MOUYTH 0€3 OIIHOOK.
CpaBHEeHUE METO/IOB BKJIIOYAaeT B ceOs BIOJHE MOHATHBIM aHaIW3 pe3yibTaToB. Pabota
3aBepIIAETCS] HEOOIBIINM BBIBOJIOM.

KpuTtepuii MUHMMAIBbHOI OlleHKH — 2 aJj1i1a

Brimonnensr He Bce TpeOoBaHus 3afaHusi K padore. PaboTta cmaHa ¢ HEKOTOPHIM
OTCTaBaHHEM OT YCTAHOBJIEHHOTO cpoka. [Ipu packpbITUM CTATUYECKOW HEONpEeAeIUMOCTH
nomymieH psia omuOok. ['paduueckas wactb paboThl clelaHa HEAKKYypaTHO UM MeCTaMu
HEKOPPEKTHO. BhIUnciieHns He Bceria COMpOBOKAAIOTCS BBIBOAOM (HOPMYIT U MOSICHEHUSIMU.
To4yHOCTH pacdyeToB HEBBICOKA; €CTh HEKOTOphIe OMMOKU. CpaBHEHHE METOOB BHITIOJHEHO
06e3 moIpoOHOr0 aHanmu3a pe3ysbTaToB. BbhIBoA MO uUTOraM paboOThl CHENaH KOPOTKHM,
BBICTABJICHBI HE BIIOJIHE KOPPEKTHBIE OIICHKH.

KpuTepuii olleHKH «HEeYA0BJIETBOPHTEIHHOY:

Ecnu xotst Obl OMH W3 TEPEUUCICHHBIX KPUTEPUEB IS MUHHUMAIBHON OILICHKH HE
COOJTFO/TaeTCsl, BBICTABIISIETCSl OLIEHKA «HEYJIOBJIETBOPUTEIBHO», paboTa BO3BpaIlIaeTcs Ha
TOpaboTKY.
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