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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

Ilepeuensv komnemeHnyuil ¢ yKazanuem yposHei ux popmuposanus
CnocobeH pa3pabaTbiBaTh aHATUTUYECKUE U YUCICHHBIE METO/IBI IIPU CO3aHUU MAaTEMAaTUUECKUX MOJIeJICH MallluH, TPUBOIOB,
000pyI0BaHMsI, CUCTEM, TEXHOJIOTHUECKUX MPOIIECCOB;

3HaeT TCOPCTHUUCCKUC OCHOBLI aHAJIMTUUCCKHUX U YHCJICHHBIX MCTOAOB PCHICHUA 3ada4 MAaTCMATHUYICCKOTI'0O MOJACIINPOBAHUA
MalllMH U TCXHOJIOTNYCCKUX IIPOLCCCOB.

VYmMmeer pa3pa6aTBIBaTB AHATIMTUYICCKUC U YUCJICHHBIC MCTOAbI PCIICHUA 3a/la4 MATCMATHUICCKOTI0O MOACIMPOBAHWA MalllMH U
TCXHOJIOTHYCCKUX IIPOLCCCOB.

Bnageer HaBbIKaMu U IIpueMaMu pa3pa60TI<H AHAJIIMTUYCCKHUX W YHUCJICHHBIX MCTOJOB PCIONCHUA 3a1a49 MAaTCMATHYCCKOI'O
MOACINPOBAHMA MAlIMH U TCXHOJOTHYCCKUX IMPOLECCOB.

CrniocoOeH pa3pabaThiBaTh HOBOE TEXHOJIOTHYECKOE 000PYI0BaHHUE;
3HaeT TeOpEeTUUECKHEe OCHOBBI METOJIOB pacdeTa M MPOEKTUPOBAHUS HOBOT'O TEXHOJIOTHYECKOTO 000PYI0BaHHUS.
YMeeT paccuuTBIBAaTh M MPOEKTUPOBATH OT/EJIbHBIC Y3JIbI U LIEJIbIE arperaTbl HOBOI'O TEXHOJIOTHYECKOT0 000PYIOBAHHUS.

BJ'I&)IGGT MCTOOAaMU pacucTa U IPOCKTUPOBAHUS, a TAKIKC HABBIKAMHA pa3pa60T1<H HOBOTI'O TEXHOJIOI'MYCCKOI'O 06OPYZ[OB3,HI/I$I.



Oransl GopMUPOBAHUS KOMIIETEHIIUU

Mupexe (yka3zatb Bce TeMbl u3 PI1J]) Hanverosatme
PS—  — [TpakTiueckue JlaGoparopHble 3aHATHS KypcoBoii npoekt OLIGHOYHOT'O CPEJCTBA
3aHATUS
Tema 1, Tema-2, Tewma 4, Tema 1, Tema-2, CobecenoBanue,
OIIK-5.1 Tema 3, Tema 4, - KOHTpPOJIbHAs pad0Ta, OTYET IO
Tema 5, Tema 6 Tema 3, o
Tema 5, Tema 6 nabopaTopHOl paboTe, SK3aMeH
Tema 1, Tema-2, Tema 4, Tema 1, Tema-2, CobOecenoBanue,
OIIK-5.2 Tewma 3, Tema 4, - KOHTpOJIbHAsA paboTa, OTUET Mo
Tema 5, Tema 6 Tewma 3, o
Tema 5, Tema 6 1abopaTopHOii paboTe, SK3aMeH
Tema 1, Tema-2, Tewma 4, Tema 1, Tema-2, CobOecenoBanue,
OIIK-5.3 Tema 3, Tema 4, - KOHTPOJIbHAsE paboTa, OTUYET 110
Tema 5, Tema 6 Tema 3, o
Tema 5, Tema 6 1abopaTopHOii paboTe, SK3aMeH
Tema 1, Tema-2, Tema 4, Tema 1, Tema-2, CobecenoBaHnue,
OIlK-9.1 Tema 3, Tema 4, - KOHTPOJIbHAsI paboTa, OTYET MO
Tema 5, Tema 6 Tema 3, .
Tema 5, Tema 6 nabopaTopHoil paboTe, SK3aMeH
Tema 1, Tema-2, Tema 4, Tema 1, Tema-2, CobecenoBanue,
OIIK-9.2 Tema 3, Tema 4, - KOHTpOJIbHAs paboTa, OTUET IO
Tema 5, Tema 6 Tema 3, o
Tema 5, Tema 6 1abopaTopHOi paboTe, SK3aMeH
Tema 1, Tema-2, CobOecenoBanue,
OIIK-9.3 Tema 3, Tema 4, Tewa 4, Tewa 1, Tewa-2, - KOHTpOJIbHAs paboTa, OTYET MO

Tema 5, Tema 6

Tema 5, Tema 6

Tema 3,

nabopaTopHoil paboTe, 3K3aMeH




Hepeqeﬂb OLCHOYHBIX CPEACTB J1JIsl OHCHKU

HazBaumne Kon-8o OrueHka 3a 0qHO CymmapHs. OneHka
Munuwm. ‘ Maxkcum. Munum. Maxkcum.
MPAKTUYCCKHUE 3aHATHS 3 2 .4 6 12
(pemienue 3amay)
JlabopaTopHbie
3aHATUS 3 2 - 4 6 12
(BBITIOJTHEHUE U OTYET)
pedepar 1 2 6 6 9
acueTHO-rpaduyeckast
P pag:n‘g 1 2 6 6 9
KOHTpOJIbHAs paboTa 1 2 6 6 9
co0OeceoBaHue 1 2 6 6 9
Bcero 36 60
OK3aMeH 24 40
Hroro 60 100




IIkaJja omeHUBaAHUA

udposoe
BbIpaKeHHne

Beipakenue B
o0asax:

CioBecHoe
BbIpaKeHH e

Kputepun oneHKH HHIMKATOPOB JOCTHKeHHsI PU (popMe KOHTPOJIS:

IK3aMCH

87 -100

OT1iIuyHO

OHeHKa «OTJIUYHO» BBICTABJISICTCA CTYACHTY, €CJIM TEOPETUICCKOE COACPIKAHNUE KypCa OCBOCHO ITOJIHOCTBIO, 0e3
npo6eﬂ013; HUCYCPIBIBAIOLIC, MOCICA0BATCIBHO, YETKO U JIOTUYCCKU CTpOfIHO n3Jjrara€T MaTcpual; CBO6OI[HO
CIIpAaBJILACTCA C 3aJadaMu, BOIIpOCaMU W JPYruMHU BHJAAMH TPUMCHCHUSA 3HaHPII71; HCIIOJIB3YET B OTBETC
JIOTIOJTHUTEILHBIN Mareépuajl BCC TNPCAYCMOTPEHHBIC nporpaMMoﬁ 3aJaHusA  BBIIIOJIHCHBI, KAa4C€CTBO HX
BBIIIOJIHCHHUA OLICHCHO YHCIIOM 6am1013, OJM3KUM K MaKCUMAJIBHOMY,; aHAJIM3UPYET MOJYUYCHHBIC PE3YJIbTATHI,
MPOABJISICT CAMOCTOATCIILHOCTD IIPU BBINIOJTHCHUN 3aJIaHuM

74 - 86

Xopowo

O1neHKa «XOpOILIO» BBICTABIIAETCS CTYAEHTY, €CJIU TEOPETUYECKOE COAEPIKaHHE Kypca OCBOECHO IIOJIHOCTBIO,
HEO0XOIUMBIE MPAKTHYECKHE KOMIIETCHLIMN B OCHOBHOM C()OPMHUPOBAHBI, BCE MPEyCMOTPEHHBIE IPOTPaMMOit
o0y4eHusi yuyeOHBIC 3aJjaHWsI BBIIIOJHEHBI, KAYECTBO MX BBIMOJHEHHUS JOCTATOYHO BhICOKOE. CTYAEHT TBEPHAO
3HaeT MaTepuaj, TPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOIMycCKas CyIEeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC.

60 - 73

VY noBnersopu
TEJIHO

O1eHKa «yZOBJIETBOPUTENBHO)» BBICTABIISICTCS CTYIEHTY, €CIIM TEOPETHUYECKOE COIEpIKaHHE Kypca OCBOCHO
YaCTUYHO, HO MPOOEIbl HE HOCAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOii
3aJJaHUi BBHIMIOJIHEHO, HO B HUX MMEIOTCSI OIIMOKH, IPU OTBETE HA MOCTaBJIICHHBIM BOIPOC CTYACHT JOMYCKaeT
HETOYHOCTH, HEJOCTATOYHO IpaBUJIbHbIE (OPMYIHUPOBKH, HAOMIOAIOTCS HApyLIEHHS JIOTMYECKOM
M10CJIe/IOBATEIFHOCTH B U3JI0KEHUH IPOrPaMMHOI0 MaTepuala.

Hwmxe 60

Heynosnersop
HUTCIIBHO

OneHka «HEYJIOBIETBOPUTENIBHO» BBICTABISETCS CTYJIEHTY, €CIM OH HE 3HAeT 3HAYUTEeNbHOM dYacTu
MPOTPaMMHOI'0 MaTepuala, JOMyCKAeT CYIIECTBEHHbIE OIMMOKH, HEYBEPEHHO, C OOJBIIUMH 3aTPyITHEHUSIMHU
BBIMIOJIHSET MPAKTUYECKUE pabOThl, HEOOXOAWMBIE TPAKTHYECKHE KOMIIETEHIMH HE C(HOPMHUPOBAHHI,
OOJIBIIMHCTBO TMPEIYCMOTPEHHBIX TPOrpaMMON 0O0y4YeHHs yUeOHBIX 3aJaHWi HE BBHIMOJIHEHO, KAa4eCTBO HX
BBITTOJTHEHHUS OIIEHEHO YHCJIOM 0aJlIOB, OJIM3KUM K MUHUMAaJIbHOMY




KpaTkasi xapakTepHCTHKA OIIEeHOYHBIX CPeCTBa

ITO3BOJIAIOIIAS] ABTOMATU3UPOBATh POLENYPY
HU3MEPEHUS YPOBHS 3HAHUM U YMEHUU
o0ydJarorierocs.

MNe Haumenosanue Kpamkas xapakmepucmuka oyeHouH020 Ilpeocmasnenue
n/n OUEeHOYHO20 cpeocmea OUEeHOYHO20
cpeocmea cpeocmea é honoe
1. |JlabGopaTopHnas pabota|2T0 BUA yueOHOM paOOThI, LIETbI0 KOTOPO Tembl
SIBJIAETCS U3y4eHUe (MccleloBaHue, U3MEpEeHne) |1abopaTOpHBIX
XapaKTEPUCTHK J1a0OpaTOPHOTO OOBEKTA. paboT, KOHTPOJILHBIC
Lenb mnabopaTopHbIX 3aHATHI: OCBOCHUE BOIIPOCHI 10 TEME
n3ydaeMoi y4eOHOW AMCHUIUIMHBL, TproOpeTeHue [1abopaTopHOn
HABBIKOB MPAKTUYECKOTO MPUMEHEHUS 3HAHUI paboThl, BOMPOCHI K
y4eOHOM TUCIUIIIMHBI (AUCITUTIINH) C KOJIJIOKBHYMY
HCIOJIb30BAaHUEM TEXHUYECKUX CPEJICTB U (UJIH)
o0opymoBaHus
2. |[IpakTuueckoe B xone npaktuueckux paboT CTYACHTbI TeMbI IpaKTHUECKUX
3aHATHE OBJIA/IEBAIOT YMEHHSIMH MOJIB30BaThCsl padOTATh C |3aHATHUH;
HOPMAaTUBHBIMH JOKYMEHTAMHU U KOHTPOJIbHbBIE
WHCTPYKTUBHBIMH MaTepHaJlaMH, BOTIPOCHI U 33aHUs
CIPaBOYHHKAMHU, COCTABIIATH TEXHUUYECKYIO o TeMe
JOKYMEHTAINIO; BHITIOJIHITH YEPTEIKHU, CXEMBI, MPAaKTUYECKOTO
TaONUIIbI, pellaTh Pa3HOTO POJa 3a/1a4u, IefaTh  |3aHATUA
BBIUUCIICHUS, OTIPE/ICISITh XapaKTePUCTHKH
pa3IMYHbIX BEUIeCTB, 00BEKTOB, siBJIeHUM. Llenn
MPAKTUYECKHX 3aHATHIA 3aKIFOYAETCs B
BBIPA0OTKE Y CTYJCHTOB HABBIKOB MPUMEHEHUS
MOJTYYCHHBIX 3HAHWM ISl PEHICHUS IPAKTHIECKUX
3a/1a4 B MPOIIECCE COBMECTHOM JI€ATEIHHOCTH C
MIPETIoIaBaTeIIsIMU.
3. |Konutponbnas pabota |CpeacTBo IpOBEpPKU YMEHUN IPUMEHATh Kommekt
MOJTyYCHHBIC 3HAHUS JIJISl pEIICHUS 3a/1a9 KOHTPOJIBHBIX
OTIpeJIeJIEHHOT0 THIA IO TEME WIN pa3Jiely. 3aJlaHui 110
BapHaHTaM
7 |Pedepar IIpoaykT camocTosTENTLHON pabOTHI CTY/IEHTA, Temsl pedepaToB
MIPEACTABIISIONINNA COO0M KPAaTKOE U3JIOKEHUE B
MUCHbMEHHOM BHJIE MTOJYYEHHBIX PE3YJIbTaTOB
TEOPETHUYECKOT0 aHAJIN3a ONPECICHHON HayqHO!
(yueOHO-HCCIe10BATENbCKOM) TEMBI, TJIE aBTOP
PacKpbIBaeT CyTh HCCIIEyeMOU MPOOIEMBI,
MPUBOANT PA3INUHBIE TOUKH 3PEHUS
8 |CobecenoBanue CpencTBo KOHTPOJISL, OPraHU30BAaHHOE KaK Bonpocs o
crienManbHas Oecesa npenoaBaress ¢ TeMam/pazzenam
00y4aroImuMcs Ha TEMBI, CBSI3aHHBIEC C H3y9aeMOU |TUCITUITITIHBI
JUCLHUIUIMHOM, M paCCYMTaHHOE Ha BBISICHEHUE
o0bema 3HaHUl 00yJaronerocs 1no
OIIpeJIeIECHHOMY pa3zieny, TeMe, IpodsieMe U T.II.
9 |Tecr Cuctema cTaHIapTU3UPOBAHHBIX 33JaHUH, @DOoH/T TECTOBBIX

3aJaHui




MuHuCTEepCTBO HayKH | BBICIIET0 oOpa3oBanus Poccutickoii deneparuu
HuxHekaMcKil XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((puiinan)
(beneparbHOTO TOCYAaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIHHOTO YUPEKACHUS
BBICIIIETO 00pa30BAHUS
«Ka3zaHcknil HAalMOHAJIBHBIA UCCIIEIOBATEIbCKUI TEXHOJIOTUUECKUI YHUBEPCUTET

Y4eOHBIM TIJIAHOM I10 HANpPaBJICHUIO MOATOTOBKH MaructpoB: 15.04.02 «TexHOIOru4YecKue
MAIIIUHBI 1 000PYIOBAaHUEY

(k00 u Haumenoganue)
HpO(bI/IJ'IB/HpOFpaMMa: «XUMHUYECKOE MAIIIUHO- 1 AIIIIapaToCTPOCHUEC)
(HaumeHnosarnue)
TSl OOyJaronuXxcst MpeayCMOTPEHO IPOBEACHUE JTaOOPaTOPHBIX 3aHATH.

JIaGopaTopHbIe 3aHITHS O AUCHUIUIMHE TMPOBOJSATCS B CHEIHMAIBFHO 000pYyTIOBaHHBIX
naboparopusix € NPUMEHEHHMEM HEOOXOAMMBIX CpPEICTB OOy4eHMs: J1abopaTOPHOTO
000opyaoOBaHHs, 00pa3LOB ISl MCCIEIOBAaHHM, MeToaUYecKuX nmocobuii. Llens mpoBexeHus
7a00paTOpHBIX paboT - MPAKTUYECKOE OCBOCHUE TEOPETHUYECKHUX IOJ0XKEHHUH JIEKIIMOHHOTO
MaTepuaia, a TakKe BBIPAa0OTKa CTYACHTAMH ONPEICICHHBIX YMEHHA W HaBBIKOB
CaMOCTOSTEIBHOTO SKCIICPUMEHTUPOBAHUS.

JlaGoparopHasi padora Nel.

Mexanuka paspyuieHust u Mooeau NaACmMUYHOCmu meepoo2o meJd.
(mema nabopamopHoii pabomut)

OueHuBarOTCS ~ MEXaHMYECKUE  XapaKTEPUCTHKHM  KOHCTPYKUIMOHHBIX  MaTEepHAJIOB,
OTIpeIETSAIOUINE CHOCOOHOCTD COIIPOTHUBJIATHCS pa3pyLICHHIO. Briauraercs
MPEINOI0KEHNE O MEXaHU3ME Pa3pyIIEHHUS.

HcnpiTanne MpoBOAUTCS HA pa3pbIBHOM MalllMHE, YCTaHOBICHHOM B 1abopaTopun A-101.

1) NIpUBOAATCS U MOSICHSIOTCS TEOPETHUYECKHE ACTIEKThI, PACKPBIBAIOIINE CYTh JJAOOPATOPHOM
paboThI;

2) maetcsi mpuMep, pelieHHs 3aauu, aHaJIOTHYHOH 3a/1a4e, TIOCTABICHHOH B
nabopaTopHoii paboTe;

3) npUBOJATCSA METOIMYECKUE YKA3aHUS JIsl BBIIOJTHEHMSI JAOOpaTOPHOU paboThI;

4) mpennaraercs npuMepHasi CTpyKTypa oT4yeTa 1o jJabopaTopHoi padore;

5) npuBOAATCS KOHTPOJIBHBIE BOIPOCHI K 3aIllUTE OTYETa M0 pabore.

JlaGopaTopHas padota Ne2.
OKCnepuMenmanbHas  npoeepKd  pe3yibmamos  onpeoeieHus  nepemeulenuil

IHEpEMUYECKUMU Memooamu.
(mema nabopamopHoil pabomut)

C mpuMeHEHHEM M3MEpPUTENIbHBIX MPUOOPOB U YCTPOICTB ONpPENESIOTCS MepEeMEelICHHS
CEUCHHMII MOJIEIFHOTO Opyca M CPaBHHMBAIOTCS C PE3yabTaTaMH PACUeTOB, BBITOJHEHHBIX
HHEPreTHYECKUMH METOAAMHU.

1) NIpUBOAATCS U MOSICHAOTCS TEOPETHUCCKHE ACTIEKTHI, PACKPBIBAIOIINE CYTh JJA0OPATOPHOM
paboThI;

2) maetcsi mpuMep, peIeHHs 3aaqu, aHAJIOTHYHOH 3a/1a4e, TIOCTABICHHOH B
nabopaTopHOi pabore;

3) npUBOJATCSA METOIMYECKUE YKA3aHUS JUIsl BBINOJHEHUSI TaOOpaTOPHOM paboThI;

4) mpemaraercsi MpUMepHast CTPYKTypa OT4eTa 1o JadopaTtopHoii paboTe;

5) IpUBOJATCSA KOHTPOJIBHBIE BOIIPOCHI K 3aLIUTE OTYETA 10 paboTe.




JlaGopaTtopHnas paGora Ne3.

ﬂa60Dam0DHblI;l cnocob pPACKpblimus cmamu4eckou Heonpedeﬂwvzocmu I’ZD}ZMOJZMHQIZHOZO

6DVCG U CpaBHerRue pe3yilbmamoes C pacy4emHsimu MEeMOOaAMU.
(mema nabopamopHou pabomut)

C ucnonb3zoBaHuEM Ja00PATOPHOTO OOOPYAOBAHMS M1 HHCTPYMEHTOB OMPEEIISIFOTCS TUIITHHIE
CBSI3W CTATUYECKU HEOIPECTUMON KOHCTPYKIMHU. [IpOBOAMTCS YMCIIEHHBIH pacder ¢

IMPUMCHCHUCM MCTOAA CUJI U1 YPABHCHUSA TPCX MOMCHTOB. PeBy.IIBTaTBI CpaBHUBAIOTCH.

1) IpUBOIATCS M TIOSICHSIOTCS TEOPETUYCCKHE ACTICKThI, PACKPBIBAIOIIHE CYTh JIJA0OPATOPHOM

paloTBhI;

2) naetcs npuMep, pelieHHs 3a/1a41, aHAJIOTHYHOM 3a/1a4e, TOCTABICHHOU B
nabopaTopHoOii paboTe;

3) IpUBOIATCSA METOUYECKUE YKA3aHUS JUIsl BBIMIOJTHEHMS J1a0OpaTOPHOI paboThI;
4) npenaraercs NpUMepHasi CTpyKTypa oT4yeTa 1o JabopaTopHoi padore;

5) npuBOATCS KOHTPOJIBHBIE BOIPOCHI K 3aIllUTE OTYETa 0 pabore.

Kpurepun onenku 1a60paTopHbIX padoT

[Tpu noaroToBke k JaboparopHoi padoTe no qucuuIuinHe « COBpeMEeHHbIE MPOTrpaMMHbIE

KOMILJICKCHI JJI pacdcTa OGODVI{OBaHI/IH» CTYACHT OOJIKCH BBINMOJIHUTD CICAYIOINC BUABI

pabor:
MunuMaiabHblii | MakcuMaJabHbIH
Buasi pador
oayn 0aJsn
CamocTosiTenbHast mpopadoTKa
TEOPETUICCKOTO MaTepuraia K JlabopaTopHOI 0,4 0,8
pabote
O3HaKOMJIEHUE C YCTAaHOBKOH, MpuOopom,
METOJIMKOW BHITIOTHEHUS 1a00paTOpHOI 0,4 0,8
paboThI
Brinonnenrne He00X0IMMOTO IKCIIEPUMEHTA 0,4 0,8
OO6paboTka pe3yabTaTOB UCCIEIOBAHNUS, 04 08
MOCTPOEHHE rpapuKoB ’ ’
AHanu3 pe3yabTaTOB UCCIEIOBAHMS U BHIBOJ 0.4 08
o padote ’ ’
UTOro : 2 4

Takum oOpazom, kaxaas 1abopaTopHas paboTa OLEHUBAETCS MUHUMYM B 2 Gai,
MakcuMyM B 4 Ga. [Tociie BeIMOTHEHUS BCEX padOT pacCUUTHIBACTCSI UTOTOBBIN Oasl 1o
JTAHHOMY OIIEHOYHOMY CPEJCTBY, KaK CyMMa IO BCeM J1a00paTOPHBIM paboTaM.



MuHuCTEepCTBO HayKH | BBICIIETO oOpa3zoBaHus Poccuiickoit denepanun

HwxHekaMCKuii XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((pumman)
(dbenepanbHOTO TOCYAapPCTBEHHOTO OI0/KETHOT'O 00pa30BaTEIBLHOTO YUPEKICHUS
BBICILIETO 00pa30BaHUs
«Ka3aHCKM1 HaIMOHAJIBHBIN UCCIIEI0OBATENBCKUI TEXHOJIOTMYECKU YHUBEPCUTET»

VY4eOHBIM TUTAHOM MO HampaBIeHUI0 MOATOTOBKH MarucTpoB: 15.04.02 «TexHonormueckne
MAIINHGI 1 000PYIOBaHHUEY

(K00 u HaumeHo8aHUE)

HpO(bI/IHB/HpOFpaMMa: «XHUMHUECKOe MAIIIMHO- U arrmnapaToCTpoOCHUC»
(HaumeHoBaHUe)

JUTsE 00y4aromXxcs MpeayCMOTPEHO IPOBEICHNE TPAKTUUYECKUX 3aHSITHIA.

OO6yyaroumcs npeuIaraloTcs pa3sHOYpPOBHEBBIE 3aJ]a4ul U 331aHHSI PEKOHCTPYKTUBHOTO
YpOBHS, TO3BOJSIIOIIME OLICHMBATh M  JMArHOCTUPOBATH YMEHHS CHHTE3UPOBATH,
aHAJIM3UPOBATh, 00001MIaTh (PAKTUUECKUN M TEOPETUUYECKUN MaTepual ¢ (popMyTupoOBaHHEM
KOHKPETHBIX BBIBOJOB, YCTAHOBJIEHUEM MPUUYNHHO-CIIEACTBEHHBIX CBS3CH.

3ananue 1 MexaHuka pa3pylieHus 1 MOJeJIH IJIACTUYHOCTH TBEPAOIo TeJia
Monenu pa3pylieHns MaTeprana.
Pa3pymienne mytem oTpsiBa U cpesa.
['mnoTe3pl INIACTUYHOCTH U IPOYHOCTH.
Teopuu MPOYHOCTH.
CBs13p KpUTEPHSI IPOYHOCTH C MOJEIIBIO Pa3pyLICHHUS.

3aganue 2 Meroa KOHEYHBIX 3JIEMEHTOB B MeXaHUKe 1e()OpMHUPYEMOro TBEPAOro
TeJa

[IpakTryeckue 3agauu:
1) dbopMmynupoBaHue MaTeMaTH4ECKON MOJIENIM IPUMEHUTENBHO K pa3IMYHbIM 3aJauaM
HaIPSLKEHHOIO COCTOSHUS,
2) Pa3zpa0oTka anroputMa MeToAa KOHEYHbIX AJIEMEHTOB JUI PEILIEHUS] MPAKTUYECKUX
3a]1a4 MEXaHUKH TBEPJOTO TENa;
3) IlpumMeHeHre MPOrpaMMHBIX CPEACTB Ul PELLIEHUS 3a/1a4 C TOMOLIBI0 METO/1a KOHEYHBIX
DJIEMEHTOB.

3ananue 3 YnpyromiacTH4Hasi MoJieJib MaTepHajia — pacyeT HA MPOYHOCTh 10
npeaejbHOMY COCTOSIHUIO
[IpakTrueckue 3aHATHUSA:
1) CpaBHeHue HecyIel CTOCOOHOCTH CEYEHUS MPU U3THOE U KPYUCHUH TIPH pacueTe 1o
JIOITYCKAaeMbIM HapPsKEHUSM U IIPEETbHOMY COCTOSIHUIO;
2) Pemienue craTuuecku HEONPEAEIMMBIX CHCTEM METOJOM YPaBHEHMS TPEX MOMEHTOB;
3) MeTo1 BEIpOBHEHHBIX 3MIOP MPU pacuere Mo NpeAeIbHOMY COCTOSIHUIO.

OcrasibHbIE BapUAHTHI 33JaHUI IIPUBEICHBI B METOJUYECKOM YKa3aHUH,
pa3zpaboranHoM Ha kadpeape MAXII:

CabanaeB M. A. Pemenue 3a1ay pa3paboTKu IpOrpaMMHO-UHGOPMALIMOHHOTO
ooecneuenust CAIIP. / M. A. CabanaeB, ®.M. AnmakaeBa. YueOHOe nocoOue. —
Hwmwxnexkamck: HimxHeKaMCKUil XUMUKO-TEXHOJIOTHYECKUi HHCTUTYT (punuan) PI'bOY
BIIO «KHUTVY». 2015 — 72c¢. Onextponnas 6ubnuorexka Y HUI[ HXTH.

Kpurtepun oneHky NpakTH4eCKUX 3aHATHI



Nzyuas mpeameT, oOyJaronIUiics BBITIOJHSIECT 3aJaHUs MO TPEeM TeMaM. 3a pelieHue
Ka)XJI0TO OH MOXET MOJIYYUTh OT 2 10 6 6ayoB. Eciu He cipaBmics ¢ 3aganueM 0€3 TOMOITH
MPEno1aBaTeisi, OLIEHKA CHUYKAETCS.

WToroBelii pedTHHr 1O TPAKTHYSCKUM 3aHATHSAM ITIPOCTABIISICTCS KaKk CyMMa
MOJTYYEHHBIX 0aslIOB 3a pelieHre 8 WHIAWBUAYATbHBIX 3aJaHUH.
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Cemectp 1

3K3aMeHaHI/IOHHbIe OMJIeThI

IK3aMeHALMOHHDII OnjieT Ne 1

1. Mownsrtue cxematuzaiuu. OCHOBHBIC HATIPABIEHHS cXxeMaTH3alud. CXeMaTH3al|s BHyTPEHHUX CHJL.
2. TUnoTessl MIACTHYHOCTH U TIpouHocTH. Teopun npounocTH. CBA3b KPUTEPUs HPOYHOCTH C MOJIETIBIO
paspyIIeHHs.

JK3aMeHALMOHHBII OmJieT Ne 2

1. MOZ[GJ'II/I MOBCACHUSA MaTCpHralia Ipu HeﬁCTBHH BHEIIHMX cujl. OCHOBHBIE 0COOEHHOCTH Moz[eneﬁ n
MPUKIIAAHBIC 3aJa49H1, pCIIacMbI€ C IOMOIIbIO HUX.

2. Knaccuueckue Teopuu npoyHocTH. Teopust mpouHoctd Mopa.

IK3aMeHANMOHHDII OnJieT Ne 3

1. Hanpssxennoe coctosiaue B Touke. Tensop Hanpsikenuii. Hanpsikennoe coctosinue 6pyca. YpaBHeHUs
Hasse.

2. OCHOBEI METOJa KOHCUYHBIX 3JICMCHTOB. FCOMC’I‘pI/I‘ICCKaH HUHTEepIIpeTals.



JK3aMeHAUMOHHDINA Oner Ne_ 4

1. I'naBuble HanpskeHns. BUbl HANPSKEHHBIX COCTOSHMIA. [IpsMast 1 0OpaTHas 3a/1auk HATIPSKEHHOTO
COCTOSTHHMS.
2. TIpusnoxeHue MeTo/1a KOHEUHBIX 3JIEMEHTOB K PENICHHUIO 3a/1a4 MEXaHHKHU J1e()OPMUPYEMOTo TBEPIOTO Tea.

JK3aMeHANUOHHDIN Onmjaer N 5

1. Monens HanpsixeHHOTO COCTOSHUS C TOUKHU 3pEHUs TeopHH ynpyrocTy. 11lapoBoii TeH30p U AeBHATOD
HaIPSLKCHUN.

2. TpenensHoe cocTosiHne MaTepuana. TeopeTuueckoe 060CHOBAHHE HATHYHS PE3EPBOB MPOYHOCTHU TIPH
pacdere 0 NPEAEIbHOMY COCTOSIHUIO.

JK3aMeHALMOHHBII OmJieT Ne 6

1. Casp Hanpsxenuii u neopmanmii Ha OCHOBE yHpyToii Mozenu MaTepuana. OGo0meHHsIi 3akon ['yKa.

2. HanpsoxenHoe coctosiHue B Touke. Tensop Hanpssxenuii. HanpsbkeHHoe cocTosiHue OGpyca. YpaBHeHHs
Hagse.

JK3aMeHALMOHHDII oOmJieT Ne I

1. PesepBbl ceuenus 1 pe3epBbl KOHCTPYKIIMH TIPH PacyeTe Mo TPeAeIbHOMY COCTOSHUIO ISl CTATHYECKH
HEOIPEICIIUMBIX CUCTEM.

2. I'naBHble HANPSHKEHHS. BUIbI HANIPSKEHHBIX COCTOHMIA. TIpsiMas 1 o6GpaTHas 3a/1aul HANPSKEHHOTO
COCTOSIHUSL.

JK3aMeHALMOHHBII OmJieT Ne 8

1. Knaccuueckue Teopun npounoctu. Teopus npounoctu Mopa.

2. Mogens HaIps)KEHHOT'0 COCTOSIHUS C TOUKH 3peHUs Teopuu yrpyroctu. lllapoBoil TeH30p U nqeBuarop
HaIPSHKEHUH.

JK3aMeHAIMOHHBII omJieT Ne 9

1. Mpenenshoe cocTosiuue MaTepuana. TeopeTudeckoe 060CHOBAHNE HATMYMS PE3EPBOB IIPOYHOCTH MPH
pacueTe 1o npeaeaIbHOMY COCTOSIHUIO.
2. CBs3b HanpsKeHUi 1 nepopManuii Ha OCHOBE YNpyToit Mojienn MaTepuana. O606meHHbIi 3akoH 'yKa.



JK3aMeHALMOHHDII OuteT Ne 10

1. I'unmotess mnactuanocTy u npounocty. Teopuu npounocTH. CBA3b KPUTEPHS TPOUHOCTH C MOJIENBIO
pa3pyueHus.

2. Pe3epBhl ceueHHs M Pe3epBbI KOHCTPYKIIUH TIPH PacyeTe I10 IPeieIbHOMY COCTOSHUIO ISl CTATHUECKH
HEOMpeAEIMMBIX CUCTEM.

JK3aMeHAMOHHDIN OnJjieT Ne 11

l. HpI/IHO)KeHI/Ie METOJla KOHCUYHBIX 3JIEMCHTOB K PCHICHUIO 3a/1a1 MEXaHUKHU ,ue(bopMI/[pyeMoro TBEpAOTro TCia.

2. MpenensHoe cocTosiHue Matepuaia. TeopeTHueckoe 060CHOBaHHE HATHYHS PE3EPBOB MPOUHOCTH TIPH
pacdeTe 1o IpeaeIbHOMY COCTOSIHUIO.

IK3aMEHAIMOHHBINA OnJieT Ne 12

1. HCJ'II/I U 3a1a4U MpeaMeTa. OCHOBHEIC OIIpCACIICHNA U TCPMHUHOJIOTHA. l'umoressr u JAOIYHICHUS MCXaHUKH

Ie(pOpPMHPYEMOTO TeTa.
2. Mozienu paspylienus MaTepuana. PaspylieHne myTeM OTphIBa U Cpe3a.

DK3aMeHAIMOHHDLIH Omyer Ne 13

1. Ilonsitue cxemaruzanuu. OCHOBHbIe HaNpaBJeHUs cxeMaTu3anuu. CxeMaTH3auusi BHYyTPEHHUX CHJI.
2. I'mnore3pl IVIACTUYHOCTH U NPOYHOCTH. Teopuu npouyHocTu. CBsA3L KpUTEPHs MPOYHOCTH € MOJEJIbI0
pa3pyuieHus.

JK3aMeHAUMOHHLIN oOmyter Ne 14

1. Monesin moBeJleHUsI MATEPHUAJIa NPH JeliCTBUM BHEIIHUX cHl. OCHOBHBIE 0COOEHHOCTHU MOjIesel U
NMPUKJIAJTHbIE 321a41, pelliaeMble ¢ TOMOIIbIO HUX.
2. Kitaccuueckue Teopun npoynoctu. Teopust npounoctu Mopa.

IK3aMeHANMOHHDII OnieT Ne 15

1. HanpszkenHoe coctosinue B Touke. Tenzop Hanpsizkennii. HanpsizkeHHoe cocTosinne Opyca. Y paBHeHHA
Hasse.
2. OCcHOBBI MeTO/1a KOHEYHBIX 3JIeMEeHTOB. I'eomeTpryeckas HHTepHpeTanus.



Kpurepuu onenku

[Ipomexyrounas

arTTecranusa

CTYACHTOB

1o jucuuminHe «MexaHuka

neOpMHUPYEMOTO TBEPIOTO Tesay mpoBoauTcs B coorBeTcTBuM ¢ OOIl u sBisiercs
obsi3atenbHOM. [IpoMexxyTouHas aTTecTaus NPOBOAUTCS B BUJIE SK3aMEHA.

CTyneHT AoImycKaeTcsl K 9K3aMEHY 10 JAUCIUIUIMHE, €CJIM TeKYIIUH PeUTHHT 10
JTUCIUTUIMHE COCTaBUT BEJIWYMHY, OOJBINYIO WM paBHYI0, 4yeM 36 OamioB. B cioydae

HaJINn4us

yaeOHOMU
COOTBETCTBYIOIIUE

3aJJ0JDKEHHOCTH
3aHATHSA B ¢opwme,

WA TPOIYCKOB
MPEIOKEHHOU

CTYyIEHT OTpabaThIBaeT
mpernojaBaTesieM |

Ipe/ICTaBICHHOM B pabouelt mporpaMMe JUCIUILIUHEI.

OnenuBanue CTyA€HTA HA IK3aMCHE

Ha sx3amene cryneHTy mpejaraetcsi OWIET, COCTOSIIIMA W3 JIBYX TEOPETUYECKUX
BonpocoB. [Tocie oTBeTa Ha KaXK/IbIif BOMIPOC CTYJEHTY MOTYT OBbITh 3aJaHbl JOMOJIHUTEIbHBIC
YTOUHSIONIUE BOMPOCHI, TpeOyIolllMe KpaTKOoro oTBeTa. J[omoJHUTENbHBIE BOMPOCHI, KaK
MPaBWIIO, 33/1al0TCsI TIPU HETIOJIHOM OTBETE M HYXKHBI JIJIsi Ooyiee aJieKBaTHOTO OICHUBAHUS

3HAHUH.

MakcuMamnbHbIN dK3aMEHAIMOHHBIN peUTHHT cocTtaBisieT 40 6auoB. MakcuManbHBIN
HK3aMEHAIIMOHHBIA PEUTHHT, KOTOPBIM MOXKET OBITh 3aCUMTaH KaK TOJIOKUTEIbHBIN
coctapisier 24 Gamna. CTyneHTsl MOTYT HaOpaTh Ha sk3amene 24 — 40 GamnoB. CTyIeHT,
MOJIYYUBIIUNA Ha dK3aMEHE MeHee 24 OallJloB, CUHMTACTCS HE CHABIIUM IIPEAMET - BHE

3aBUCHUMOCTH OT BCIIMYHUHBI TCKYIICTO peﬁTHHFa.

Bun MuHuManbHOe KOJIMYeCTBO OayiioB 1 | MakcuManbHOE KOJIMYECTBO OaJlJIOB U
3a/1aHUs KPUTEPUU MUHUMAJIbHOMN OLIEHKU KPUTEPUU MAKCUMAJIbHOW OLIEHKH
12 6annoB 20 6aynos
[IpencraBien OCHOBHOM MaTepuall [TonHO packpeITO copeprraHue
TEOPETUYECKOI0 OusieTa. 3anicaHbl TEOPETUYECKOro Bonpoca. /[aHsl yeTkue
Tepmbiii onpeereHus 1 3aKkoHbl. Mmerores ornpezaeneHus, CQopMyIUpPOBaHBI
BoMpoC HEKOTOpbIe OIMOKH B OCHOBHBIE 3aBUCUMOCTH U CIIEACTBUS U3
¢dopmynupoBkax. C moMoIIbI0 Hux. [IpuBeeHbI noscHsAONIINE
IpenojaBaTelis JaHbl OTBETHI HA npumMepsl. Crnenansl BIBOABIL. J{aHbI
JIOTIOJTHUTEJbHBIE YTOUHSIOIINE OTBETHI Ha BCE JOIMOJIHUTEIbHbBIE
BOIPOCHI 110 MaTepuany Ouiera. BOIIPOCHI 10 MaTepuaily ouiera.
12 6annoB 20 6annos
[IpencraBieH OCHOBHOM MaTepual [TosiHO packpeITO cofepx aHUe BOIIPOCa.
TEOPETUYECKOT0 OuseTa. 3anicaHsbl JlaHbl UETKHE ONPENEIIECHNUS,
Bropoii ornpezeneHus 1 3akoHbl. Mimerorcs c(hOopMyJIMPOBaHbI 3aKOHBI U CJIEICTBUS
BOTIPOC HEKOTOpbIE OIMOKH B u3 Hux. [IpuBeneHs! noscHsoIME
dhopmynupoBkax. C momMompio npumepbl. Crenansl BRIBOABL. [{aHbl
IpenojaBaTesis JaHbl OTBETHI HA OTBETHI HAa BCE JONOJIHUTENIbHbBIE
JIOTIOJTHUTENbHBIE YTOUHSIOIINE BOIPOCHI [10 MaTepraly Ousera.
BOIIPOCHI 110 MaTepuaiy Ouiera.
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Cemectp 1

Temsbl 1j1s1 codeceoBaAHUA
0 JUCIUILINHE b1.0.13 «Mexanuka 1eopMUPYEMOIO TBEPAOrO TEIA»

(HaI/IMeHOBaHI/Ie Z[I/[CHI/IIUII/IHLI)

Ilepeyennb Tem 1Ji1s1 cobece0OBAHMA:

1. CnocoObl Diinepa u Jlarpanka onucaHusi JBUXKEHHS CIUIOIIHON cpenbl. TpaekTopus 4acTHUIbI.
3akoH nBwxkeHus. Ilepemenienue, ckopocth, yckopeHue. IlonHas, yacTHas W KOHBEKTHBHAas
IIPOU3BO/IHBIE IO BPEMEHH.

2. Meps! nepopmanumii Ko u I'puna. Jlarpanxkes u DiinepoB TEH30pbl KOHEUHbIX Jedopmanuil. Mx
CBA3b ¢ mepeMeuieHussMU. TeHzop manbix aedopmanmii. Tensop Bpamenus. [ducropcus. Bektop
nuHenHoro noBopota. CootHomenus Komru.

3. IlepemenieHre abCOMIOTHO TBEPAOTO Tea. Y CIOBUS COBMECTHOCTH JeopMaliuii B MHTETpaIbHOM
dopme. VYcmoBus coBmectHocTH CeH-Benana. VYcioBHs CIUIONTHOCTM MHOTOCBSI3HBIX U
HEOJITHOPOJHBIX TEJ.

4. ®dusnueckuil CMbICI KOMIIOHEHT TeH30pa JedopManuii. ['naBHble Aedopmanuu U TJIaBHbIE
HanpsDKeHUs U UX PU3HUECKUI CMBICI.

5. Omnpenenennie TeH30pa CKOPOCTeH neopMarinid.

6. OObEMHBIE, MacCOBbIE M TOBEPXHOCTHBIE CHJIBI. [ JIaBHBIM BEKTOp M TJIABHBI MOMEHT CHIL
PaBHOBecue »snemeHTapHOro TteTpasapa. Bektop HampsbkeHud. Tenzop Hanpspkenud Komm.
Pacnipenenenue ycuiamii Ha TOBEPXHOCTH 3JIEMEHTapHOro Kybuka. HopmanbHOe M KacarenbHOe
HaANpPsDKEHUS Ha IUTomajKe. [ 1aBHble HanpsKEeHUs U I1aBHbIE TUIOIIAIKHU B TOUKE.

7. 3aKOH COXpaHEHMs Macchl B Ju(QepeHIMaIbHOl M HHTerpajpHO (opMmax. YpaBHEHHE
HEPa3pbIBHOCTH.

8. 3aKOH COXpaHEHUs KOJUYECTBA JBUKEHUS (MMITyJbca). Y PaBHEHUS JBUKEHUS CIUIOIIHON CPEbI.
3aKOH COXpaHEeHHs] MOMEHTa KoJIn4yecTBa ABMKeHHs. CUMMETpUs TEH30pa HANPSKEHHH.

9. MakcuManbHblE KacaTeJIbHbIE HANPSKEHUS M IUIOLIA/IKK, Ha KOTOPBIX OHU peanusyrorcs. Kpyru
Mopa. Oxrasapudeckue miomanakd. Cpemanee (TuapocTaTHdeckoe) HampsbkeHue. VHTEeHCHMBHOCTH
HanpspkeHui. YacTHbIe cilyyan HanpsyKEHHOTO COCTOSHUS.

10. IToBepXHOCTH HANPSKEHUH.

11. Tensop IInona-Kupxroda. Tenzop Kupxroda.



12. 3akoH coxpaHEeHHs] MEXaHU4eCKor sHepruu. Teopema "kuBbIX cwil". MaccoBbIi NPUTOK TEIJIa.
Bekrop noroka remna. Y aenbHas BHYTpEHHs 3Heprus. [1epBblil 3akoH TepMoarHaMUKU. JIokanbHOE
YPaBHEHUE YHEPTUH.

13. OGpatumble 1 HeoOpaTuMble Tporecchl. AOCOMIOTHAs TeMmepaTypa. YAenbHas SHTPOIUS.
Bropoii 3akon Tepmonunamuku. HepaBenctBo Kiaysuyca-/ltoramens. 3akon @ypbe.

14. 3aBucHUMEbIC ¥ HE3aBUCUMBIC TEPMOIUHAMHYECKHE ITApAMETPhl COCTOSIHUSL. Y JIeNIbHAst CBOOOTHAS
sHeprus ['enpMrombua.

15. TepmomuHamMuka HEpPaBHOBECHBIX IpoleccoB. M3orepmudeckwii u  aguabaTudecKuit
HEpaBHOBECHBIE ITpoliecchl. [ unores3a g0kaapbHOro paBHOBecUs. JIoKaapHOE PEACTABICHUE 3aKOHOB
TEPMOJIMHAMUKH.

16. Onpenenstonyie COOTHOLIECHUS JTHHEHHO yrpyroro Ttena. O600meénnsiii 3akoH ['yka. [InmoTHOCTH
sHepruu Aedopmaruu. M3orpomnbie M aHuzorponHblie cpeasl. Moaynb FOura. Kosdduument
[Tyaccona. Moaynb caBura u MoJ1ysib 00bEMHOTO CHKATHSL.

Kpurepun onenkmu:

MaxkcumanbHoe 4rcio 0amnoB — 6 0ayuioB BBICTABISIETCS, €CIM COOECeAOBaHUE MPOTEKACT MPH
aKTUBHOM oOMeHe uH(popMauuell MeXIy CTyIeHTaMH M IpernojaBaTeleM; BOIPOChl U OTBETHI
CIIEAYIOT C 00€UX CTOPOH; OTBETHI IIOJHOIICHHBIE M Pa3BEPHYTHIE; BO BPEMsI COOECEIOBAHMUS CTYICHTHI
HNOJHUMAIOT UHTEPECHBIE U OPUTHHAIIbHBIE POOIIEMBI.

MunumanpHOE YHCIO OaymioB — 2 Oamia  BBICTABISETCS MPU  MPEHUMYIIICCTBCHHO
OJITHOHAIPABJICHHOM IOTOKE MH(pOpPMAlMU; OTBETHl CTYIEHTOB OJHOCIIOXHbIE U 0€3 pa3bsCHEHUM;
BOTIPOCHI HOCAT TPUBUAIBHBIA XapaKTep; BO BpeMs Oecelbl IPAKTUIECKH HE MOJIHUMAIOTCS OCTpPhIE
po0JIeMbl U He IPUBOJATCS B KAUECTBE IPUMEPOB MPAKTUUECKUE CUTYaLUH.
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Cemectp 1
Tembl 1151 pedpepaTon

no auctumuirHe (Moaymto) b1.0.13 «Mexannka n1ehopMUPYEMOTo TBEPAOTO TEJ1ay

1. 3akon ['yka asst M30TPOITHOTO Tella B PsMOM U 0OpaTHOi popmax.

2. OU3MYECKUii CMBICH YIIPYTUX MOCTOSHHBIX B 0071aCTh X U3MEHEHUSI.

3. CraTndeckue, KBa3UCTAaTHUECKHE U TUHAMUYECKUE MOCTAHOBKM HAYaIbHO-KPAeBBIX 3a/1ay
TEOPUH YNPYTOCTH.

4. Teopema eIUHCTBEHHOCTH CTaTHYECKOM 3a/1a4u.

5. Ypasuenus Jlame. [ToctanoBKa B mepeMeIEHUSX.

6. YpaBaenus benptpamu — Muueia.

7. I1nockas 3agaya TEOpUHU yIPYTrOCTH.

8. [1nockoe nedhopMupOBaHHOE COCTOSIHHE.

9. ®ynkuus Diipu. [nockoe HanpskEHHOE 1 0000MIEHHOE TUIOCKOE HAMIPSKEHHOE COCTOSTHUSI.
10. IIpumenenue Teopuu GyHKIUN KOMILUIEKCHOM riepemeHHoi. Dopmyibl JIsBa.

11. Kommnekcuble notenuuansl. @opmyna KonocoBa — MycxenumBuim.

12. Jluneitnas Tepmoynpyrocts. CootHomenus Jroramens-Heiimana.

13. 3akon TemnonpoBogHocTH Dyphe.

14. Meron INanépkuna.

15. Jlunamuveckue 3agaun Teopuu ynpyroctu. Teopema ['enpmromsiia.

16. BonHOBbIE ypaBHEHUS Ui MOTEHUMANOB. /[Ba THUMa BOJH B HEOTPAaHWYECHHOM yNpyrou
cpene.

17. Ilnockue BonHbL. Pemenue Janambepa.

18. OtpakeHue MI0CKOM BOJIHBI OT CBOOOIHON MOBEPXHOCTH U OT KECTKOM CTEHKHU.

19. IToBepxHocTHBIC BOHBI Penesi. Bonnsr JlsiBa.

20. TToBepxHOCTH pa3pbIBOB. Y IapHbIEC BOIHBI.

21. Teomerpuueckue, KHUHEMAaTUYECKHE M JUHAMUYECKHE YCIOBUS COBMECTHOCTH.
CootHomienune Anamapa.

22. [Tnockas aBTOMOI€IbHAS 3a1a4a.

23. YcnoBue (kputepuii) Tekyuectd. Kputepuii Texyuectu Tpecka (Teopusi MaKkCUMaibHOTO
KacaTeJabHOro HanpsikeHus). [Ipeaen TekydecTy Ha CABUT U PacTsDKEHHE.



24. Teopus teuenus. Teopus ynpyromiactudeckoit negopmanmu. [lapametp I'enku.

25. Teopus muactuueckoro TeueHus. Ypasuenus [Ipannris — Petica.

26. [1nockas 3amava TeOpUH IIACTUIHOCTH. JIMHUM CKONBKEHUS M X CBOMCTBA.

27. YpaBuenus ['enku. Tenerpadroe ypaBHeHHE.

28. Teopust HacieacTBeHHOCTU. [lon3ydecTh MpU OJHOMEPHOM U CIIOKHOM HAMPSHKEHHOM
COCTOSIHUH.

29. JlmarpaMMBbl OJI3y4YEeCTH U penakcanyuu. HacneacTBeHHbIE MOIETH.

30. JIuneliHble MOJIEH BI3KOYIPYTOro MOBEJACHUS MaTepuara.

31. Teopus HacIeACTBEHHOCTH. SIIPO peaKcaluu 1 siApo MOI3yUecTH.

32. Mopnenr MakcBemna, KempBuna — @oiixta. O6o6mennsie moaenu. [lpuHimm
cootBeTcTBUA Bosbrepa.

33. Mogenu Bs3koriactTuueckux cpen. Onpenenstonue ypasuenus llIBenosa — bunrama.
34. Teopuu crapeHusi, TEUECHUS U YIIPOUHEHUS MPHU MOJI3YUECTH.

35. [NomsydecTs 31eMEHTOB KOHCTPYKITHIA.

Kpurtepun onenku
B pa0oueii nporpaMmMe JUCHUIIMHBI IPEIyCMOTPEHA MOATOTOBKA U 3alIIUTA
pedepaTos o A1ByM Temam. O0a pedepara oueHMBAKTCA 110 OAUHAKOBON HIKaJIe:

MunuMmanpHOe 4HClio 6auioB — 2 Oalijla BBICTABISIETCS MPHU HEJOCTATOYHOW CTETNCHH
PACKpBITUSI TEMBl B XOJI€ CBOETO BBICTYILJICHHUS, MPUBEIACHUS HEUETKUX apTyMEHTOB M HE
BIIOJIHE aKTUBHOE y4acTHE B JUCKYCCHUU IO MpoOieme, KoTopas ObUlia pacKpbiTa B XOe
JOKJIa/a.

MaxkcumMansHOE YnciIo 0ammoB — 6 GaJUTOB BBICTABISICTCS] MPU MTOJTHOIIEHHOM PaCKPBITHH
TEMBI B XOJIE CBOETO BBICTYIUICHUS, MIPUBEICHUSI YETKUX apTyMEHTOB U JI0Ka3aTEIbCTB, a
TaKk)Ke aKTUBHOE ydacTHe B JUCKYCCHHM IO TpoliiemMe, KoTopas Oblia pacKpbiTa B XOJe
JOKJIa/a.



MuHHCTEPCTBO HAYKU U BhICIIETo oOpa3oBanus Poccutickoit deneparuu
HwxHekaMCKUl XUMUKO-TEXHOJOTUYECKUA UHCTUTYT ((puinain)
(benepaibHOro roCcyAapCTBEHHOTO OIOI)KETHOTO 00pa30BaATENBLHOTO YUPEXKICHUS
BBICIIETO 00pa30BaHus
«Ka3aHCKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

@Dakyremem _ MexaHUYECKUN

Kagpeopa__Maiun 1 annapatoB XMMUYECKUX MPOU3BOJICTB

HamnpagieHue moaroToBKu. 15.04.02 «TexHoIOrHUYeCKHE MAIIHBI

1 000pyI0BaHKEY
(k00 u HaumenogaHue)

HpO(l)I/IJ'IB/ ImporpamMma. «XHMMHYECKOE MAIIMHO- ¥ alIIapaTOCTPOCHHUE)
(HaumeHnosarnue)

Cemectp 1

KommniekT 3ajannii 1jisi KOHTPOJIbHOM padoThI

no aucrurinHe (Mmoayito) b1.0.13 «Mexanunka 1e)OpMUPYEMOTO TBEPIIOTO TEIa

3apanue. HanpspkeHHO-IeOpMHUPOBAHHOE COCTOSIHME Opyca B OMAacHOM CEYEHUU
XapakTepuzyercs HaOOpOM HAMNpSHKEHHWH, MOKa3aHHBIX HA PHUCYHKE IS SJIEMEHTApHOTO
napajuiesienuIie/a, BEBIOpaHHOTO W3 3TOTO CEYCHHUS B TMPOU3BOJIBHOM MecTe. IlmockocTh
MPaBOM T'PAHU 3JIEMEHTA COBMAJAET C IUIOCKOCTHIO MOMEPEYHOTO CeUE€HUs. B KOHTpOJIbHOU
pabote TpedyeTcs:

1) MOCTPOUTH TEH30P HAMPSHKCHUI;

2) pemas ooparnyro 3agauyy THJC paccunTarh riiaBHbIC HANPSHKCHUS W HAIIPABIICHUC
TJIaBHBIX IIJIOMIAJIOK;

3) ucnoaw3ys kpyr Mopa, BBITIOTHUTE TpaduecKkre MOsSICHEHHS K PEIICHUIO;

4) BBIYMCIINTh MAKCHUMAJIbHBIC KacaTeIIbHBIC HAPSIKCHUS;

5) Ha ocHOBe 00001IeHHOT0 3aKOHa ['yka HaliTH TJIaBHbIC JeQopMaliu €1, €2, €3;

6) paccunMTaTh SKBHBAJICHTHOE HAMPSIKCHHE Gy [0 BTOPOH M YCTBEPTOUW TCOPHH
MIPOYHOCTH;

7) HaliTH OTHOCUTEJILHOE H3MCHEHUE 00bEeMa;

8) ompenenuTh yaenbHYIO TOTEHIIHATBHYIO SHEPTHIO AehopManuu.

Bapuant cxeMmsl BEIOpaTh O PUCYHKY B COOTBETCTBHE C HOMEPOM CBOEH (haMHIINU B
CITMCKE TPYIIIBL.

HcxonHple 4uMCIOBBIE [TaHHBIE IS BBINIOJHEHHS pPACUYETOB [JII BCEX BapUAHTOB
OJIVHAKOBEI:

Tzy = - Tyz = 40 MIla, Oz = 70 MIla; Oy = 60 MIla.

BapuaHThl 3a1aHuil 1JIs1 KOHTPOJIbHON PadoThI









Kpurepun onenku:
Kpurepuii MakcuMaJbHON OLlEHKH — Ha 6 6aJi10B

Brimosnnens! Bce TpeboBaHus 3a1aHus K pabore. PacueTHpie cxemMbl, MaTeMaTUYECKUE
MOJIEJIA TOCTPOEHBI IPAaBIWIBHO C COOMI0EHHEM MacITada v npasui opopMieHus. PacueTsl
BBINOJIHEHBI C JIOCTaTOYHOM CTENeHbl0 TOYHOCTU. [lokazaH BBIBOJ pacueTHBIX (OopMyIl.
UucnoBble BeIMYMHBI B (QOpPMYNIax CONPOBOXKIAIOTCS e€AMHHMLAMU u3MepeHuil. Han
€IMHUIIAMH HM3MEPEHMI BBINOJIHEHBl IMpaBUbHBbIE NpeoOpa3zoBaHus. KpymnHble W Menkue
YHCIIOBBIE BEJIMYMHBI MIPE/ICTABICHBI B [TOKA3aTEIbHON (popMe — MaTeMaTHUecKue IeHCTBUS
Ha/l HUMM BBINOJIHEHbl 0e3 OmMOOK. B TEKCTOBBIM OTYET MOMELIEHBI BCE pPE3YJIbTaThl
BBIITOJIHEHHBIX PACYETOB.

Kputepuii ouenku Ha 4 6aj1a

Boimonnensl moutH Bce TpeOoBaHusA 3amaHusi Kk paborte. PacueTHble cxembl,
MaTeMaTHYE€CKUE MOJEIN TOCTPOEHBI MPaBUIbHO, HO C HEOONBIIMMH HAPYIICHUSAMH B
npaBmwiax odopmiieHus. PacdeTbl BeMMYMH MECTaMH HE JOCTUTAIOT JOCTATOYHOW CTENEHU
TOYHOCTH. MIMetoTcs HeOOIbIIMe OTPeXy B BBIBOJIE pacueTHBIX (opMyIt. UHUCITIOBBIE BETUYNHBI
B (opMynax cOmpoBOXIAIOTCS eAUHUIAaMH u3MepeHuid. He Han BcemHu enuHHUIIAMU
W3MEPECHUI BBITIOTHEHBI TpaBUIbHBIE MpeoOpa3oBanusa. KpymHble W MENKHE YHCIOBBIC
BEJIMYMHBI HE BCErJa IMPEACTaBICHb B IMOKa3aTelbHOM (opmMe — TpH BHINOJHEHUU
MaTeMaTHYEeCKUX JCHCTBUI HaJ HUMHU HCHOJb3yeTcs (opmar yucen ¢ (UKCHPOBAHHOM
3amAToii. B TEKCTOBBIM OTYET NOMEIIEHBI BCE PE3YJIbTAaThl BBIMOJIHEHHBIX pPAaCUETOB.
Odopmiienne paboThl BBHITIOIHEHO ¢ HECYIIIECTBEHHBIMU OIIMOKAMHU.

KpuTepuii MUHUMAJILHOI OLleHKH — 2 fajj1a

BreimontHeHbI He Bce TpeOOBaHWMS 3amaHus K pabore. PacdeTHble CXEMBI,
MaTeMaTUYECKHE MOJICIH IOCTPOCHBI MPABWIBHO, HO CO 3HAYMTEIHHBIMU HAPYIICHUSIMHU
npaBui opopmiteHus. [Ipu mpoBeeHHH pacyeTOB HMEIOTCS CYIIIECTBEHHBIC TIOTEPH TOYHOCTH
BenuunH. [Ipu BEIBO/IC pacueTHBIX (hOPMYII JOMMYIICHBI HEKOTOpbIe omOKku. He Bce unciioBbie
BEJIMYMHBI B OPMYJIax CONMPOBOXKAAIOTCS eAMHUIIAMU U3MepeHuit. He Bcerna Haj eqMHUIIAMET
U3MEpPEHUN BBITIONHEHBI TpaBWIbHBIE TpeoOpa3oBaHusi. KpynHble W MeEJNKHE YHCIIOBBIC
BCJIMYMHBI MTPEJICTABIICHBI B Pa3IMYHBIX (hopMaTax, MPUBOAAIINX K HAKAIUTUBAHUIO OIINOKH.
B TekcTOBBII OTYET MOMEIICHBI HE BCE PE3yJIbTaThl BBITIOJHEHHBIX pacueToB. OdopmiieHue
paboThI BBITIOIHEHO C CYIIECTBEHHBIMU OINOKAMH.

Kpurepuii oneHKH «HeyA0BJIETBOPUTEIbHO):

Ecnmu xoTst ObI OMH W3 TEPEUUCIICHHBIX KPUTEPUEB IS MUHUMAIBLHON OIEHKH HE
coOmro1aeTCsi, BBICTABIISIETCS OIICHKA «HEYAOBIETBOPUTEIHHO», paboTa BO3BpAIlaeTCs Ha
JOpaboTKY.



MuHHCTEPCTBO HAyKU U BhIcIIero oOpazoanus Poccuiickoit denepannu
HwxHekaMCKUl XUMUKO-TEXHOJOTUYECKUA UHCTUTYT ((puinain)
benepaibHOro rocyAapCTBEHHOTO OIO/IKETHOTO 00pa30BATENBHOIO YUPEKACHUS
BBICIIETO 00pa30BaHus
«Ka3aHCKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

@Daxkyremem _ MexaHUYECKUN

Kageopa__Maiun 1 annapatoB XMMUYECKUX MPOU3BOJICTB

HamnpagieHue moaroToBKu. 15.04.02 «TexHOoI0rHUeCcKrue MAIINHbBI
1 000pYI0BAHHUEY
(k00 u HaumenogaHnue)

HpO(l)I/IJ'IB/ ImporpamMma. «XHUMHYECKOE MAIIMHO- ¥ allIapaTOCTPOCHHE)
(HaumeHnosarnue)

Cemectp 1

KommnuiekT 3aganmii 1j1s1 pacueTHO-rpaguyeckoi padoThbl

o aucrurinHe (Mmoayiio) b1.0.13 «Mexanunka 1e)OpMUPYEMOTO TBEPIIOTO TEIay

3aganme: CpaBHUTH pe3yibTaThl PacueTOB CTATUYECKU HEONpenenuMoro Opyca 1o
JIOITyCKAEMBbIM ~HANpsDKEHUSIM M IPEJEeIbHOMY COCTOsHMI0. Bo BTOpoM cilyuae crienyer
BOCII0JIb30BaThCsl METOJIOM BBIPOBHEHHBIX 3mtop. Ceuenue Opyca — kBajapar. B kauecTBe kpurtepus
JUISL CpaBHEHUS HYKHO BbIOpaTh IJIOIIAIb CEUEHUSI.

BapuanTsl 3anaHuii 1151 pacueTHO-Tpadguyeckoil padoThl
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Kpurepun ouenku:
Kputepuii MakcuMaIbHO# OlleHKH — HA 6 6a/L10B

Brinonnens! Bce TpeGoBaHus 3a1aHus K paboTe. PaboTa ciana B yCTaHOBIIEHHBIHN CPOK.
['paMOTHO packpbITa cTaTUYECKas HEOMPEeAeIUMOCTh. ['paduueckast yacTb pabOThI clenaHa
AKKypaTHO M OYEHb KOPPEKTHO. BBIYMCIEHUS COMPOBOXKIAIOTCS MOAPOOHBIM BBIBOJIOM
dbopMyn U TOsICHEHHsIMU. PacyeTsl BBIIIOJIHEHBI C BBICOKOM CTENEHBIO TOYHOCTH U 0e3
ommbOok. CpaBHEHHE METOJOB BKIIIOYAECT B ceOsl TpaMOTHBIM aHanu3 pe3ynbratoB. Pabora
3aBepIIAeTCs MOJHOLIEHHBIM U KOPPEKTHBIM BBIBOJIOM.

Kpurepnii ouenku Ha 4 6aniaa

BrlnonHeHbl mpakTHuecku Bce TpeOoBaHMs 3adaHusi K pabote. Pabora cnana B
yCTaHOBIIEHHBIH CpoK. C HECYIIECTBEHHBIMH OINMOKAMHU  pacKpbiTa CTaTHYECKas
HeonpeaeanMocTh. ['paduyeckas yactb pabOTHI cliesilaHa Ha XOPOIIEM YPOBHE U JTOCTaTOYHO
KOPPEKTHO. BBIUMCIIEHNS 9aCTUYHO COMPOBOXKIAIOTCS BBIBOJOM (POPMYT U HEKOTOPHIMHU
MOSICHEHUSIMU. PacdeThl BBIMOTHEHBI ¢ XOPOIIEH CTENEHBI0 TOYHOCTH M TTOYTH 0€3 OMIHOOK.
CpaBHEHHE METOJIOB BKJIIOYAeT B ce0s BIIOJIHE MOHSATHBIA aHAIW3 pe3ynapTaToB. Pabora
3aBepIAeTCs] HEOOJBIIINM BBIBOJIOM.

Kputepuii MUHMMAJILHOI OlleHKHU — 2 aJl1a

Brimonnensl He Bce TpeOoBaHMs 3amaHus K pabore. PaboTta cliaHa ¢ HEKOTOPBIM
OTCTaBaHHWEM OT YCTAHOBJIGHHOTO Cpoka. [Ipu packpbhITUU CTAaTUYECKOW HEOMpPEIeTUMOCTH
nomyiieH psia omubok. ['paduyeckas gacTte paOOTHI cenaHa HEAKKypaTHO M MECTaMH
HEKOPPEKTHO. BhIUKClIeHns He BCer/ia COPOBOKIAIOTCS BEIBOIOM (POPMYIT U MOSICHEHUSIMU.
TouHOCTh pacyeToOB HEBBICOKA; €CTh HEKOTOpbIe OomMOKU. CpaBHEHHE METO/IOB BBITIOJIHEHO
0e3 moapoOHOro aHaiau3a pe3yJbTaToB. BbiBog mo uToraM paldoThl cAellaH KOPOTKUM;
BBICTABJICHBI HE BITOJIHE KOPPEKTHBIC OLICHKHU.

Kpurepuii oneHKH «HeyA0BJIETBOPUTEIbHO»:

Ecam xoTs Obl OJIMH M3 TEPEUMCICHHBIX KPUTEPHUEB I MUHUMAJIBHOW OIEHKH HE
co0JII0/1aeTCs, BBICTABISICTCS OLIEHKA «HEYJIOBIETBOPUTEIBHO», paboTa BO3BpalllaeTCi Ha
OpaboTKYy.
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