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(momxHOCTB) 5 (moamuch) (M.0. damuus)

dOC paccMoTpeH u ono0peHa Ha 3aceganuu kadenapst MAXII
npotokoi Ne_ 8 ot «12» ampens 2022r.

3aBenyromuii kadenpoit &%\ W.H. Masapiues

(EG’/;[HI/ICL) (1.0. ®amuus)

DKCIepT:

PykoBoaurenr OOII, Mansimes U.H. nouest kadh. MAXIT HXTHU

o.1.0., JIOJIKHOCTh, OpraHu3alys, MOJIUCH



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
3aHATHUS
Tema 1, Tema-2, Tewa 4, Tema 1, Tema-2, 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, 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, Co0OecenoBanue,
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, CoOecenoBanue,
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, 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, CoOecenoBanue,
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 JJIS1 OLEHKHU

Hasanue Kon-Bo OneHka 3a 0HO Cymmaps. Ouenka
MuHuMm. \ Maxkcum. MuHuMm. Makcum.
NPaKTUYECKHE 3aHATHS 3 ) . a4 6 12
(peurenue 3amayq)
JlabGopaTopHbIe 3aHATHS 3 ) . a4 6 12
(BBIMOJTHEHUE U OTYET)
pedepar 1 2 6 6
pacueTHO-Tpaduyeckast
paborta 1 2 6 6
KOHTpOJIbHAst paboTa 1 2 6 6 9
cobecenoBanue 1 2 6 6 9
Bcero 36 60
DK3aMeH 24 40
Hroro 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 BBIIOJHEHUS JOCTAaTOYHO BBICOKOe. CTyIEeHT 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
MaIllMHBI U 000pY/IOBaHHUE»

(k00 u nHaumenosanue)
[Mpoduas/mporpamMma; _ «XUMHYECKOE MAIIMHO- U AMMApaTOCTPOCHUE
(raumenosanue)
IUTSE 00YYarOIIMXCS MPELyCMOTPEHO MPOBEAECHUE Ta00PATOPHBIX 3aHITHIA.

JIaGopaTopHbI€ 3aHATHS M0 JUCHUILIMHE MPOBOAATCSA B CIIELUAIBHO 000PYJOBAHHBIX
naboparopusix € MPUMEHEHHMEM HEOOXOJUMBIX CpPEACTB 00yuyeHHus: J1abopaToOpHOIo
o0opyaoBaHusi, 00pa3loB sl MCCIEAOBAHUM, MeTOAUYECKUX mocoouil. Llens mpoBeneHus
1a00paTOPHBIX PabOT - MPAKTUYECKOE OCBOCHHE TEOPETUUECKUX MOJOKEHHUH JIEKIIMOHHOTO
MaTepuasia, a TakkKe BBIpaOOTKAa CTYACHTAaMHU OIPENEICHHbIX YMEHUH U HaBBHIKOB
CaMOCTOSITEIBHOTO 3KCIIEPUMEHTUPOBAHUS.

JlabopaTopHas padora Nel.

Mexanuka pPAaspyuteHuA u MOOeNU NIACMUYHOCIU meepdozo mena.
(mema nabopamopnoii pabomul)

OueHNBaOTCS  MEXaHMYECKHWE  XapaKTePUCTHKU  KOHCTPYKIMOHHBIX  MaTepUaJIOB,
OTIPEICIISIONIHE CIOCOOHOCTD CONPOTHUBISATECA ~ Pa3pyLICHUIO. BrinBuraercs
TPEATOIOKEHHE O MEXaHU3ME Pa3pyIICHHS.

HcnbiTanue NpoBOAUTCA Ha pa3pbIBHOM MalllMHE, yCTaHOBJIEHHOM B 1abopaTopun A-101.

1) TpUBOAATCS W TMOSCHSIOTCS TEOPETHUYSCKHE AaCHEKThl, PAcKpBIBAIOIINE CYTh
71a00paTopHOii pabOTHI;

2) maetcs mpuMep, pelieHHs 3aa4uk, aHAJIOTHYHOM 3a/1a4e, TIOCTABIICHHOM B
nabopaTopHOi padboTe;

3) npUBOAATCS METOAMYCCKUE YKa3aHHUsI ISl BRITIOJHEHHS J1a00paTOPHOU paboTHI;

4) npeytaraeTcs NpUMeEpHasi CTPYKTypa 0T4eTa 1o jJadopaTopHOii pabore;

5) NpUBOASITCS KOHTPOJIbHBIC BOIIPOCHI K 3aIIUTE OTYETA 110 padoTe.

JlaGopaTopHasi paGoTa Ne2.
OKCHepUMEeHmanbHas __ npogepKa ___ pe3Vibmamos  OnpeoeieHus  nepemeujenull

QHepzemudyecKumu MemodaMu.
(mema nabopamopnoii pabomut)

C mpuMeHeHHeM H3MEpPUTENbHBIX MPUOOPOB U YCTPOMCTB ONPEACTSIOTCS TMEpEeMEeIICHUS
CeUeHMI MOJIENIBHOTO Opyca M CPaBHHUBAIOTCS C pPe3yJbTaTaMU PAcueTOB, BBITOJHEHHBIX
YHEPreTUYCCKUMH METOIaMHU.

1) TpUBOAATCS W TMOSCHSIOTCS TEOPETHUYSCKHE AaCHeKThl, PACKpBIBAIOIINE CYTh
1a00paTopHOii pabOTHI;

2) maetcs mpuMep, pelieHHs 3aa4ul, aHAJIOTHYHOM 3a/1a4e, TIOCTABIICHHOM B
nabopaTopHOii padboTe;

3) NpUBOAATCS METOAMYCCKUE YKa3aHUsI ISl BRIIOJHEHUS J1a00paTOPHOU paboTHI;

4) npe ytaraeTcs NpUMeEpHasi CTPYKTypa 0T4eTa 1o jJadopaTopHOii pabore;

5) NpUBOASITCSA KOHTPOJIbHBIC BOIIPOCHI K 3aIIUTE OTYETA IO padoTe.




JlabopaTopHasi padora Ne3.

ﬂa6opamopnbzﬁ cnocob pPACKpblmus CmMamu4eckou H€01/ZD€0€JZI/IMOCWZI/I

nl?ﬂMO./luHelZHOZO 6]9}/0(1 U CpaeHerue pes3yibmamoes C pacienHblMUu MemO()aMu.
(mema nabopamopnoii pabomuwl)

C ucnonbp30BaHMEM J1A0OPATOPHOTO OOOpPYNOBaHMS M HMHCTPYMEHTOB OIPEIEIISIOTCS
JMIIHWE CBA3M CTAaTUYECKM HEONPENEIUMON KOHCTPYKIMH. IIpoBOoauTCS 4YMCIEHHBIN
pacyer ¢ IPUMEHCHUEM METOAA CWJI M YpPaBHEHHS TPEX MOMEHTOB. Pe3ynbTaTsl

CpPaBHUBAIOTCS.

1) mnpuBOAATCS W TOSCHSIOTCS TEOPETHYSCKHE AaCIEKThl, PAcKpPBIBAIOIINE CYTh

nabopaTopHoOii paboTHI;

2) maetcs mpuMep, pelieHUs 3a7a4uk, aHAJIOTMYHOM 3a/1a4e, TTOCTABJICHHOM B
nabopaTopHOii padoTe;

3) NPUBOISTCSA METOIMYECKUE YKA3aHUS IS BBITOIHEHHUS JIA0OPaTOPHOH padoTHI;
4) npepsaraercsi MpUMepHasi CTPYKTypa oTdera 1o J1abopaTopHOit pabore;

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

Kpurepun oueHku jJad0paTopHbIX padoT

[Tpu moaroroBke K 1abopaTopHO# padoTe mo aucuuIuinHe «COBpEMEHHBIE MPOTrPAMMHEIE

KOMILJICKCHI JUJIsl pacuyeTa 000pyI0BaHUS» CTYACHT JHOKEH BBITIOJIHUTH CJICTYIONINE BUIbI

pabor:
MunnMmajibHblil | MakcuMaabHbIN
Buanbi pador
0aJn 0asn

CamocTrosTenbHas mpopadoTka
TEOPETUYECKOTO MaTepuana K J1abopaTopHon 0,4 0,8
pabote
O3HaKoMJIEHHE C YCTaHOBKOM, MpUOOpoM,
METOJIMKOU BBITIOJHEHUS 1a00paTOpHOU 0,4 0,8
paboThl
BrimosiHeHre He0OX0IUMOTO IKCIIEPUMEHTA 0,4 0,8
O0paboTka pe3yabTaTOB HCCIEIOBAHMS, 04 08
MOCTPOCHHE IPAPUKOB ’ ’
AHanu3 pe3yJibTaTOB UCCIIEIOBAHUS U BBIBO/ 04 08
o pabore ’ ’

UTOro: 2 4

Takum 06pazom, kaxaas 1abopaTopHasi paboTa OlEHUBAETCSI MUHUMYM B 2 Gai,
MakcuMyM B 4 Oasut. [Tociie BbIoSHEHUS! BceX padOT pacCUnTHIBAETCS UTOTOBBIN OaJlj1 Mo
JTAHHOMY OLICHOYHOMY CPEJCTBY, KaK CyMMa 10 BCEM J1a0OpaTOPHBIM paboTaMm.



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
MAaIlIAHBI u
o0opy1oBaHHE»

(k00 u naumenosanue)

[Mpoduns/mporpamMma; _ «XUMHYECKOE MALTHHO- U alMAPATOCTPOCHUE
(raumenosanue)

111 O0YYaIOIIMXCS TPETyCMOTPEHO NMPOBEACHUE MMPAKTUYECKUX 3aHATHUI.

OOyuaromuMmcs mpe/IaraloTcsi pa3HOypOBHEBBIE 3a/1a4M M 33/1aHUSI PEKOHCTPYKTHBHOTO
YPOBHS, TMO3BOJISIIOLIME OICHMBATh W  JUArHOCTUPOBATh YMEHHUS CHHTE3UPOBATH,
aHaAJM3UPOBATh, 0000IMATh (PaKTHUECKUN M TEOPETHUECKUH MarepHai ¢ (HOpMyIHpOBaHHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHUEM NMPUYNHHO-CIICICTBEHHBIX CBS3CH.

3aganue 1 Mexanuka pa3pyuieHusi 1 MOJAE/IH IJIACTUYHOCTH TBEPIOro Tesia
Mopnenu pa3pynieHus maTepuana.
Paspyienue myreM oTpaIBa U cpesa.
['uroress! IUIACTUYHOCTH U IPOYHOCTH.
Teopun npoYHOCTH.
CBs3b KpUTEPHSI IPOYHOCTH C MOJEIBIO Pa3pyILLICHUS.

3aganue 2 MeToa KOHEYHBIX 3JIEMEHTOB B MeXaHUKe 1e()OpMHPYEMOro TBepA0ro
Tesaa

[IpakTryeckue 3a1auu:
1) hbopmynrpoBaHUE MATEMATUICCKOW MOJICITA MPUMEHUTEIILHO K Pa3IMYHBIM 3a/1a4aM
HaIPSLDKEHHOTO COCTOSIHUSA;
2) Pa3zpaboTka aJiropuT™Ma MeTo/[a KOHECUYHBIX JIEMEHTOB JUIS PEIICHHS TIPAKTHISCKUX
3aJ1a4 MEXaHUKH TBEPJIOTO Tea,
3) [IpumeHeHre MporpaMMHBIX CPENICTB ISl PEIICHUS 3a/1a4 C TIOMOIIIBIO0 METO/[a KOHEYHBIX
AJIEMEHTOB.

3aganue 3 YpyromiacTU4Has Mo/ie/Ib MaTepHajia — pacyeT Ha MPOYHOCTh MO
npeaeIbHOMY COCTOSTHUIO
[TpakTrueckue 3aHATHS:
1) CpaBHeHUE HecyIel CIIOCOOHOCTH CEUSHHS MPU M3TUOE U KPYUSHHUH IIPH PacueTe 1Mo
JOITYCKAeMbIM HANIPSDKCHHUSIM | IIPEACIIEHOMY COCTOSIHHIO,
2) Pelienne ctaTHYECKH HEOMPEIETMMBIX CUCTEM METOIOM YPaBHEHHUS TPEX MOMEHTOB,;
3) MeTo/1 BBIPOBHEHHBIX S0P IPH pacyueTe Mo MpeAeIbHOMY COCTOSHHUIO.

OcTrayibHBIE BAPUAHTHI 33JJAHUH TIPUBEICHBI B METOIUYCCKOM YKa3aHUH,
paspaboTanHoM Ha kadeape MAXII:

CabanaeB U.A. Pemenue 3amau pa3paboTKH MPOrpaMMHO-UH(OPMAITHOHHOTO
obecrieuenust CAIIP. / I.A. CabanaeB, ®.M. AnmakaeBa. YueOHoe mocodune. —
Hwmwxknekamck: HimkHEeKaMCKUH XUMUKO-TEXHOJIOTHUeCKUi HHCTUTYT (punmuan) PI'BOY
BIIO «<KHUTVY». 2015 — 72c. DnekrponHas 6udnanoreka Y HULL HXTU.



Kpurtepun oneHKkH NpakKTUYeCKUX 3aHATHI

Wzyvas npeamer, o0y4aromuiicss BBIMOIHACT 3aaHUS 10 TPEM TeMaM. 3a pelieHue
KaX/J0TO0 OH MOXXET MOJy4YuTh OoT 2 1o 6 OamnoB. Ecnu He cmpaBwiics ¢ 3amaHueM 0e3
IIOMOIIY MPENOAABATENS, OLICHKA CHU)KAETCS.

WTOroBelii pEeUTHHI II0 MPAKTUYECKUM 3aHATUAM IIPOCTABIIIETCA Kak CyMMa
NOJTyYEHHBIX OaJIJIOB 3a pemieHne 8 HHINBUIYaTbHBIX 3aJaHUI.



MuHucTepcTBO HAYKH | BhICIEro oopazoBanus Poccuiickoit deneparuu
HmxHeKaMCKH XHMHKO-TEXHOJIOTHYSCKHIA HHCTUTYT ((rutra)

(beneparbHOTO TOCYapPCTBEHHOTO OO PKETHOTO 00pa30BaTEILHOTO YUPEKACHUS

BBICIIIEr0 00Opa3oBaHuUs

«Ka3aHCKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

@Daxkynremem __MexaHUYECKUN
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Hanpanenue noaroToBKH: 15.04.02 «TexHOJIOTHUECKHE MAITNHBI

1 000pYIIOBAHUEY

(k00 u nHaumenosanue)
[poduns/mporpamma; _ «XUMHUYECKOE MAIIMHO- U AMIIAPATOCTPOECHUE

(raumenosanue)

Cemectp 1

DK3aMeHAIIHOHHEIE OMJIEeThI

IK3aMeHAHOHHDIN OnJjieT Ne 1

1. IlonsTue CXCMaTHu3aluu. OcCHOBHBIE HallpaBJICHU CXEMaTU3alluu. CXGMaTI/BaIJ,I/ISI BHYTPEHHUX CHJIL.

2. Tunotessl MIACTUIHOCTH U TIpodHocTH. Teopuu npounocTd. CBA3b KPMTEPHS IPOYHOCTH C MOJIENBIO
paspyuieHusl.

IK3aMeHAHOHHDIN OnJ1eT Ne 2

1. MO,I[GJ'H/I NOBCJICHUA MaTcpuaia npu HeﬁCTBHH BHeIIHMX cu. OCHOBHBIC 0COOCHHOCTH MOI[CHCﬁ n
TIPpUKIIaAHBIC 3a/1a91, PEIIa€MbI€ C IIOMOIIBIO HUX.

2. Knaccudeckue Teopun npounoctd. Teopus npounoctu Mopa.

JK3aMeHALMOHHDII OuteT Ne 3

1. Hanpssxennoe cocrosuue B Touke. Tensop HanpsbkeHuii. HanpsixeHHoe cocTosiue 6pyca. Y paBHEHUs
Hasse.

2. OCHOBEI METOAa KOHCYHBIX 3JICMCHTOB. FCOMeTpH‘ICCKaﬂ HUHTCpIpETALIUA.



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.

JK3aMeHAMOHHDIN Omiter Ne. 13

1. lTonsTHe cxemaTu3anun. OCHOBHBIE HATIPABJIEHHsI cxeMaTH3anuu. CxeMaTu3anusi BHYyTPEHHHUX CHUI.
2. TunoTe3nl MIACTHYHOCTH U MPoYHOCcTH. Teopuu nmpouHocTH. CBA3L KPUTEPHS MPOYHOCTH ¢ MOAETbI0
pa3pyuieHus.

JK3aMeHAIMOHHDIH Omier Ne 14

1. Moaesn moBeieHNs MaTepuaJia Npy JedcTBHN BHEIIHUX cuil. OCHOBHbIE 0COOEHHOCTH MOJIeJIei 1
NMPUKJIATHbIE 321241, pelllaeMble ¢ IOMOIIbI0O HUX.
2. Knaccuueckue teopun npouHoctu. Teopusi npounoctu Mopa.

IK3aMeHAIMOHHDIN Omyter Ne. 15

1. HanpsizkeHHoe cocTosiHue B ToUKe. Ten3op Hanpskennii. HanpsizkeHHOe cocTosiHue Opyca. Y paBHeHHUs
Hasge.

2. OcHOBBI M€TO/Ia KOHEYHBIX 3JIEMEHTOB. ['eoMeTpuyeckasi HHTepUpeTANNS.



Kpurepuu ouenku

[IpomexyTouHas arTecTanus CTYJACHTOB MO jaucuuiuimHe «MexaHuka
nedopMUpyeMOro TBepAoro Tena» mpoBoautcs B coorBerctBuu ¢ OOIl u sBusercs
oOsi3arenbHOM. [IpomMexxyTouHast aTTecTalusi IPOBOJUTCA B BUJE IK3aMEHa.

CTyneHT JomycKaeTcs K dK3aMeHY MO JUCHHUIUIMHE, €CIU TEeKYIIUHA PEUTUHT 10
JUCIUIUIMHE COCTABUT BEJIMUYMHY, OONBIIYIO WM paBHYIO, yeM 36 OaiioB. B ciydae
HAIM4YUS ~y4yeOHOW 3aJOJDKEHHOCTH WJIM TPOIMYCKOB CTYACHT OTpabaThIBaeT
COOTBETCTBYIOIIME 3aHATUS B  (opMe, TMPEUIOKEHHOW TMpernojaBareieM Hu
npe/ICTaBIEHHON B paboyeil mporpaMMe AUCIUILIAHBI.

OueHuBaHuUe CTY/IEHTA HA IK3aMeHe

Ha sk3ameHe cryaeHTy mpemjiaraercs OWIET, COCTOSIIMN M3 JBYX TEOPETHUCCKHX
BoripocoB. [locrme oTBeTa Ha KaXIblii BOMPOC CTYASHTY MOTYT OBITh 3aJaHbl
JIOTIOTHUTEIIbHBIE YTOYHSIONIUE BOIMPOCHI, TPEOYIOINEe KPAaTKOro OTBeTa. J[OMOTHUTEIbHBIE
BONIPOCHI, KaK TPABHIIO, 33JAFOTCS TIPHU HEIMIOJIHOM OTBETE W HYXKHBI JIJIsI 0OJIee aJIeKBAaTHOTO
OLICHUBAHUS 3HAHUM.

MakcuMasbHBIN 3K3aMeHAIMOHHBIN pedTHHT cocTaBiisieT 40 6amuioB. MakcuMabHBIN
SK3aMEHAITMOHHBIA PEUTUHT, KOTOPBIM MOXKET OBITh 3aCUMTaH KaK IOJIOKHUTEIIbHBIN
coctapnsier 24 6amna. CtyaeHTbl MOTyT HaOpath Ha 3k3ameHe 24 —40 OamioB. CTyIeHT,
MOJIYYUBIIMNA Ha dK3aMeHe MeHee 24 OayioB, CUMTAETCs HE CHABIIUM IIPEAMET - BHE

3aBUCHUMOCTHU OT BCIMYHHLBI TCKYIICTO peﬁTHHFa.

Bun MuHUMalIbHOE KOJIMYECTBO 0aJIOB U MakcumanbHOE KOJMYECTBO OAIITIOB U
3a1aHuUs KPUTEPUU MUHUMAJILHOMN OLIEHKU KPUTEPUU MAKCUMaIbHOU OLEHKH
12 6amroB 20 6amioB
[IpencraBieH OCHOBHOW MaTepHran [TonHO packpeITO conepKaHue
TEOPETUIECKOro OuieTa. 3anucaHbl TEOPETHYECKOro Bomnpoca. J[aHbl yeTkue
Meprsiii onpeeneHus 1 3aKoHbl. iMeroTcs ornpezeneHus, CopMyIUPOBAHbI
BoMpoC HEKOTOPBIE OIIUOKH B OCHOBHBIE 3aBUCUMOCTH U CJIEICTBUS U3
dbopmynupoBkax. C mTOMOIIbIO HuX. [IpruBeaeHbI NOSICHAIOIINE
Mperno/iaBaTelis JaHbl OTBETHI Ha npumepsl. Crenanbl BBIBOJIBI. J{aHbl
JOMOJHUTCIIBbHBIC YTOYHAIONINE OTBETHI HA BCC€ AOITOJIHUTCIIBHBIC
BOMIPOCHI IO MaTepHany Ouiera. BOMPOCHI IO MaTepHuay Ouiera.
12 6amtoB 20 6amioB
[IpencraBieH OCHOBHOW MaTepHran [TonHO packpeITO coziepKaHue BOIpoca.
TEOPETUIECKOro Ouera. 3anucaHsbl JlaHbl ueTKHe onpeaeneHus,
Bropoii onpeeneHus 1 3aKoHbl. IMeroTcs c(hopMyIHpPOBaHbI 3aKOHBI U CJIEICTBUS
BOTIPOC HEKOTOPBIE OIIUOKHU B u3 HuX. [IpuBeneHsl noscHsoume
dbopmynupoBkax. C mToOMOIIbIO npumepsbl. Crenanbl BRIBOIBI. JaHbI
MpernoiaBaTelis JaHbl OTBETHI Ha OTBETHI HA BCE JIONOJIHUTENbHbIE
JOIIOJIHUTEJILHBIE YTOYHSAIOIIME BOITPOCHI IO MaTepuay Ousera.
BOMPOCHI TI0 MaTepHany Ouiera.
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Cemectp 1

Tembl 17151 cobece0BaHUsA
10 JUCLUIUINHE b1.0.13 «Mexanuka 1ehopMHUPYEMOI0 TBEPAOrO TEIA»

(HanMeHOBaHHE AUCIUILTHHBI)

Ilepeyens Tem AJis1 coOeceI0BAHMS:

1. Cnoco6s1 Diinepa u Jlarpanxka omucaHusl JBMXKEHUS CIUIOMIHOM cpenbl. TpaeKTopusi YacTHIIBI.
3akoH nBwkeHus. llepememenue, ckopocts, yckopeHue. IlonmHas, 4acTHas M KOHBEKTHUBHAas
IIPOM3BO/HBIE IO BPEMEHH.

2. Mepn1 nedopmanuii Kommu u I'puna. Jlarpanxes u DiisiepoB TEH30pbl KOHEUHBIX Aehopmaruii. Mx
CBs3b ¢ mepemenieHusMu. Tenzop manbix aedopmanmii. Tensop Bpamenus. [ucropcusi. Bekrop
nuHenHoro nosopota. CoorHomenus: Komm.

3. [lepememienue abCOMOTHO TBEPJOTO Tea. Y CIOBUS COBMECTHOCTH J1e(hopMallyii B UHTET pabHON
dopme. VYcnoBusa coBMmecTHOocTH CeH-BeHaHa. VYcioBUS —CIUIOIIHOCTM  MHOTOCBSA3HBIX U
HEOJIHOPOJHBIX TEl.

4. ®usnueckuil CMbICI KOMIIOHEHT TeH30opa Aedopmauuii. [naBHble aedopmanuu M riaBHbIE
HaNpsHKEHUS U UX (PU3MYECKUIA CMBICI.

5. Onpenenenne TeH30pa CKOPOCTEH TeGopMarinid.

6. OOBEMHBIC, MAaCCOBBIE M TOBEPXHOCTHBIC CHJIBl. | JIaBHBIM BEKTOP M TJIABHBIA MOMEHT CHIL.
PaBHOBecue »smemeHTapHOro TeTpadapa. Bekrop nHanpsokenuid. Tenzop HanpsokeHud Komm.
Pacripenenenue ycuianii Ha MOBEPXHOCTH 3JIEMEHTapHoOro kyouka. HopmanbHOe M KacareiabHOE
HaNPsDKEHUS Ha IUIOMAAKe. [ 1aBHble HANPSYKEHUS U IVIaBHbIE TUIOIIAJKH B TOUKE.

7. 3akOH COXpaHEHHMA Macchl B JU(QEepeHINaTbHON W HHTerpanbHoi (opmax. YpaBHeHue
HEPA3PBIBHOCTH.

8. 3aKOH COXpaHCHHUS KOJIUYECTBA JBIKCHUS (MMITyJIbca). Y paBHEHHUS JBHIKCHUS CIUIOLIHOM CPEIbL.
3aKOH COXpPaHEHMsI MOMEHTA KOJINYECTBA ABMKEHHUA. CHMMETpHs TEH30pa HANPSIKCHUM.

9. MakcuManbHbIe KacaTelbHbIe HANPSDKEHUS M TUIOIIAJKH, HA KOTOPHIX OHU peanusyroTcs. Kpyru
Mopa. Oxrasapudeckue miomanku. Cpeanee (rHApOCTaTHYECKOE) HANpsbKeHUe. VIHTEHCHBHOCTB
HalpspKeHUU. YacTHBIE Cllydau HAPsKEHHOTO COCTOSTHUS.

10. IToBepXHOCTH HATIPSIKEHUH.

11. Tenzop IMuona-Kupxroga. Tenzop Kupxroda.



12. 3akoH coxpaHeHUs MexaHW4deckoil 3Hepruu. Teopema "k uBbIX cHII'. MacCcOBBIM MPUTOK TeIla.
Bekrop noroka remna. Y aenbHas BHyTpeHHsIS d3Heprus. I1epBbiil 3aK0H TepMOAMHAMUKH. JIokanbHOE
YPaBHEHHE DHEPIHH.

13. Ob6patumbie U HeoOpaTHUMbIE TMpoLEcChl. AOCOTMIOTHAS TeMmmepaTrypa. YJelbHash SHTPOIHS.
Bropoii 3akon Tepmoannamuku. HepasenctBo Knaysuyca-/lroramens. 3akon @ypse.

14. 3aBucuMble U HE3aBUCUMbIE TEPMOAMHAMUYECKHE MTAPAMETPBI COCTOSHUA. Y AeNbHAs CBOOOIHAS
sHeprus 'eapmronsua.

15. TepmoamHamMuka HEpPaBHOBECHBIX IMPOIECCOB. M30TepMUYecKHid ©  aanadaTHYeCcKHi
HEPAaBHOBECHBIE MPOIECCHl. | NIIoTe3a J0KanbHOro paBHoOBecHs. JIoKalbHOE NPEICTaBICHNE 3aKOHOB
TEPMOJUHAMUKHU.

16. Ompenensroniye COOTHOIEHUs JIMHEHHO ynpyroro Tena. O600ménHbIi 3akoH ['yka. [TnoTHOCTD
sHeprun Aedopmanuu. M3oTpomHble u aHW30TporHbIe cpeasl. Moaymne lOnra. Kosddumnment
[Tyaccona. Moayinb ciBura u MoJyjib OObEMHOIO CKATHSL.

Kpurtepun onenku:

MakcumanbHOe 4Huciao 0anmioB — 6 0ayUIOB BBICTABISICTCS, €CIIM COOECeIOBaHUE MPOTEKAET NPHU
aKTUBHOM OOMeHe WH(popManueln MeXIy CTYyACHTAaMH W TIpEeroJaBaTeieM; BOIPOCHI M OTBETHI
CJIICYIOT C O0CHMX CTOPOH; OTBETHI IOJHOIICHHBIE W pa3BepHYTHIC; BO BpeMsi COOCCEIOBAaHUS
CTYACHTHI TIOAHUMAIOT HHTCPECHBIC 1 OPUT'MHAJIBHBIC HpO6J’I€MBI.

MuHumanbHOe uYncio OamwioB — 2 Oamga  BBICTABISIETCS TMPU  IPEHMYIIECTBEHHO
OIHOHAITPABJICHHOM IIOTOKC I/IH(l)OpMaI_[I/II/I; OTBCTHI CTYACHTOB OJHOCJIOKHBIC U 683 paS'b}ICHeHI/If/’I;
BOIIPOCHI HOCAT TPUBHAIBHBIA XapaKTep; BO BpeMsi Oece/ibl MPAKTHYECKH HE TOTHUMAIOTCS OCTPhIE
npo0JIeMbl U HE IPUBOJATCS B Ka4eCTBE IPUMEPOB MPAKTHUECKUE CUTYALIUH.
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Cemectp 1

Tembl 11 pedepaTon

no gucuurirae (Moayno) b1.0.13 «Mexanuka J1ehopMUPYEMOro TBEPIOTO Teaa»

1. 3akon ['yka 11 M30TPONHOTrO Tea B NPSIMON U 00paTHON (hopMax.

2. Ou3nuecKuil CMBICH YIPYTUX MOCTOSHHBIX U 00JaCTh UX U3MEHEHUS.

3. Cratnyeckue, KBa3UCTAaTHUECKUE U THHAMHYECKHE MOCTAHOBKY HAYaJIbHO-KPAEBBIX 3a/1a4
TEOPUH YIIPYTOCTH.

4. Teopema eAMHCTBEHHOCTH CTAaTUYECKON 3aJjauu.

5. YpaBHenus Jlame. [TocraHoBKa B mepeMeLIEHUSX.

6. YpaBuenus benprpamu — Mudenna.

7. I1nockas 3agaya TEOpUN YIIPYTOCTH.

8. Ilinockoe neopMUpOBaHHOE COCTOSIHUE.

9. ®ynkuums Oiipu. I[lnockoe Hampspk€HHOE W 00OOMIEHHOE IIIOCKOE HAMPSHKEHHOE
COCTOSTHUS.

10. I[Ipumenenune Teopun PyHKIMI KOMIUIEKCHOU niepeMeHHon. Dopmyibl JIsBa.

11. Kommnekcubie noreHuuansl. @opmyina Konocoa — MycxenumBuim.

12. JIuneiinas repmoynpyrocts. CootHomenus [roramens-Heiimana.

13. 3akoH TemronpoBogHOCTH Dyphe.

14. Meton I'anépkuna.

15. lunamuueckue 3a1a4u Teopun ynpyroctu. Teopema I'enbmromnbiia.

16. BonHoBbIe ypaBHEHMs AJi MMOTEHLIMAIOB. /[Ba ThUna BOJIH B HEOTPaHWYEHHOH ymnpyrou
cpene.

17. Ilnockue Bonnbl. Pemenue [Janamoepa.

18. OTpakeHue MI0CKO BOJIHBI OT CBOOOIHON MOBEPXHOCTHU U OT KECTKON CTEHKHU.

19. TloBepxHocTHbIe BOHBI Penesi. Bonnsl JlsBa.

20. [ToBepxHOCTH pa3pbIBOB. Y TapHbIE BOJIHBI.

21. Teomerpuueckue, KHHEMATHYECKWE W JUHAMHYECKHE YCIOBHS COBMECTHOCTH.
CootHollenue Anamapa.

22. [Tnockasg aBTOMOIEIbHA 3a1a4a.



23. Ycnosue (kputepuii) Tekydectu. Kputepuii Tekydectn Tpecka (Teopusi MaKCHMaIbHOTO
KacaTeJIbHOr0 HanpshkeHus ). [Ipeaen TekydecT Ha CABHT U PACTsHKEHUE.

24. Teopus teuenus. Teopus ynpyromiactuaeckoit nedopmaruu. [lapamerp I'eHkwu.

25. Teopus mnacTuyeckoro Tedenus. Y pauenus [panarns — Peiica.

26. [1nockas 3ama4ya TEOPUH MIIACTUIHOCTH. JIMHUM CKOJIBKEHHS M X CBOMCTBA.

27. Ypasuenus ['enku. TenerpadHoe ypaBHEHHE.

28. Teopus HacienctBeHHOCTH. [lom3ydecTs Ipu OJHOMEPHOM M CIOXKHOM HAampsKEHHOM
COCTOSIHUH.

29. JlnarpaMMbl IOJI3y4ecTH U penakcanuu. HacneacTBeHHble MOETH.

30. JIuneiinbie MOJIENN BSI3KOYTIPYTOro MOBEACHHS MaTepuaa.

31. Teopus HacIEACTBEHHOCTH. SIApO penakcanuu u A1po MOA3yUeCTH.

32. Mogenr MakcBemra, KeneBuna — @oiixta. OO0o0OmeHHBIe Moaenu. [IpuHIMM
cooTBeTcTBUS BonbTepa.

33. Mogenu Bsi3koruiactuueckux cpen. Onpenenstonue ypasuenus llIsenosa — bunrama.
34. Teopun cTapeHus1, TCUCHUS U YIPOUYHEHUS TPHU TTOT3YUECTH.

35. Tlon3y4decTb 371€MEHTOB KOHCTPYKITHIA.

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.



MuHucTepcTBO HAYKH | BhICIEro oopazoBanus Poccuiickoit deneparuu
HmxHeKaMCKH XHMHKO-TEXHOJIOTHYSCKHIA HHCTUTYT ((rutra)
(beneparbHOTO TOCYapPCTBEHHOTO OO PKETHOTO 00pa30BaTEILHOTO YUPEKACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

@Daxyromem __MexaHUYECKUU

Kagheopa__ManyH u anmnapatoB XUMHUYECKUX TPOU3BOJICTB

Hanpasnenue noaroToBKu: 15.04.02 «TexHOIOrHuYeCcKue MaIlluHbI

1 000pyI0BaHUE»
(k00 u Haumenosanue)

[Mpodunb/mporpamma: _ «XMUMHYECKOE MAIIIMHO- U AlAPATOCTPOCHUE
(raumenosanue)

Cemectp 1

KoMiuiekT 3a1anuii 1J151 KOHTPOJIbLHOI PadoThI

no guctuminHe (Moayo) 51.0.13 «Mexanuka 1e)OpMUPYEMOro TBEPIOTO TEIa»

3aganme. HanpsokeHHO-neOpMHUPOBaHHOE COCTOsSIHME Opyca B ONAcHOM CEYEHUU
XapakTepu3yercss HaOOpOM HAampsDHKEHHM, MOKAa3aHHBIX Ha PHCYHKE IS 3JIEMEHTapHOIO
napajulesienuiea, BbIOPaHHOTO M3 3TOr0 CEYEHUs B IMPOU3BOJILHOM Mecte. llinockocTh
IPaBOH I'paHM 3JEMEHTa COBIANAET C IUIOCKOCTHIO MONEPEYHOro ce4eHus. B KOHTpOIbHOMN
pabote TpebyeTcs:

1) mocTpouTh TEH30p HANPSKECHUI;

2) pemas oopatHyto 3anauy THJIC paccuntaTh TiaBHbIC HANPSHKCHUS U HANPABICHHUE
IJIaBHBIX IUIOINAIOK;

3) ucnonb3yst Kpyr Mopa, BHIITOIHUTE TpadHuecKue MOSICHEHHS K PELICHUIO,

4) BBIYHUCIIUTH MAaKCHMAJIbHBIC KacaTeIbHbBIC HATIPSKCHUS,

5) Ha ocHOBe 00001IcHHOT0 3aK0Ha ['yka HaiiTH ri1aBHbIE AehopMaIiK €1, €, €3;

6) paccuuTaTh SKBUBAJICHTHOC HAINPSDKCHUE G [0 BTOPOM U YETBEPTOM TEOPHHU
IPOYHOCTH;

7) HaliTH OTHOCUTEIILHOE H3MECHEHHE 00hEeMa,;

8) ompenenuTh yaeapHY NOTCHIUAIBHYIO SHEPTHIO JedopManui.

BapuaHT cxeMbl BBIOpaTh M0 PUCYHKY B COOTBETCTBHE C HOMEPOM CBOEH (haMUIINH B
CIIMCKE IPYIIIBI.

HcxonHple 4MCHIOBBIE MAHHBIE U BBIIOJHEHHUS PACYETOB I BCEX BAapUAHTOB
OVHAKOBEI:

tzy = - tyz = 4OMHa; Sz = 7OMHa; Sy = 60 MTI1a.

BapuanTel 3a1aHuii )i KOHTPOJbLHOH padoThI









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.



MuHucTepcTBO HAYKH | BhICIEro oopazoBanus Poccuiickoit deneparuu
HmxHeKaMCKH XHMHKO-TEXHOJIOTHYSCKHIA HHCTUTYT ((rutra)
(beneparbHOTO TOCYapPCTBEHHOTO OO PKETHOTO 00pa30BaTEILHOTO YUPEKACHUS
BBICIIIEr0 00Opa3oBaHuUs
«Ka3aHCKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKUI YHUBEPCUTET

@Daxkynremem __MexaHUYECKUN

Kagheopa__ManivH v anmapatoB XUMHUYECKUX TPOU3BOJICTB

Hanpanenue noaroToBKH: 15.04.02 «TexHOJIOTHUECKHE MAITNHBI
1 000pYyJOBaHUEY
(k00 u nHaumenosanue)

IMpoduns/mporpamMmma; _ «XUMHYECKOE MAIIMHO- U allIapaTOCTPOCHHE
(raumenosanue)

Cemectp 1

KomnuiekT 3axanuii 1Jis1 pacueTHO-rpaduyeckoi padoThl

no guctuminae (Moayo) 51.0.13 «Mexanuka 1e)OpMUPYEMOro TBEPIOTO TEIa»

3aganme. CpaBHUTH pe3yJbTaThl PAcyeTOB CTATUYECKU HEONpeAearuMoro Opyca 1o
JIOTIyCKaeMbIM ~ HallpSDKEHMSIM U IpeleibHOMY cocTosiHMI0. Bo  BTopom ciydae ciemyer
BOCIIOJIb30BaThCsl METOZIOM BBIPOBHEHHBIX »miop. Ceuenune Opyca — kBajapar. B kauecTBe kputepus
JUISL CpaBHEHUS HY’KHO BbIOpaTh IJIOIIA/b CEUEHHUSI.

BapuanTsl 3a1anmii 11 pacyeTHO-TpaguuecKoi padoThl
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Kpurepuu oneHku:
Kpurepuii MakcumMaabHOii olleHkH — Ha 6 0a/110B

Beimonnens! Bce TpeOoBaHMs 3ajaHMsl K pabore. PaboTa cmaHa B yCTaHOBIICHHBIN
CpoK. I'paMOTHO packphiTa cTaTU4yeckass HeompeaesuMocTb. ['paduueckas gactb pabOThHI
cAellaHa aKKypaTHO U OY€Hb KOPPEKTHO. BbIUMCIEHUs CONpPOBOXKIAIOTCA MOAPOOHBIM
BBIBOJIOM (pOPMYJI U MOSICHEHUSMU. PacdeThbl BBHINOJHEHBI C BHICOKOW CTENEHbIO TOYHOCTU U
6e3 ommnbok. CpaBHEHHE METOAOB BKJIKOYAET B ce0s I'PaMOTHBIM aHAJINW3 PE3yJIbTATOB.
Pabota 3aBepiiaercsi MOJHOUEHHBIM U KOPPEKTHBIM BBHIBOJIOM.

Kpurepuii ouenku Ha 4 6aana

BrlmoniHeHbI TpakTHYeCKH Bce TpeOoBaHHs 3amaHus Kk pabore. Pabora cmana B
yCTaHOBJEHHBIM cpok. C HECyHNIECTBEHHBIMM OIIMOKaMU pacKpbiTa CTaTUYecKas
HeomnpeaenuMocTs. ['paduueckas yactb paboThI ce/laHa Ha XOPOIIEM YPOBHE U JJOCTaTOYHO
KOPPEKTHO. BbIUMCIEHUS YaCTUYHO COIMPOBOXAAOTCS BHIBOJOM (OPMYT U HEKOTOPHIMHU
NOSICHEHUSIMU. PacdeThl BBIMOIHEHBI ¢ XOPOIIEH CTENEHbI0 TOYHOCTH M MOYTH 0€3 OIIHOOK.
CpaBHEHHE METO/IOB BKJIIOYAaeT B ceOs BIOJHE MOHSTHBIM aHaNIM3 pe3ysbraToB. Pabora
3aBepIIAeTCsl HEOOIBIIUM BHIBOJIOM.

KpuTtepuii MUHMMAIBbHOI OlleHKH — 2 aJjli1a

Boinonnensl He Bce TpeOoBaHMs 3afaHus K paborte. PaGoTa cliaHa ¢ HEKOTOPBIM
OTCTaBaHMEM OT YCTAHOBJIEHHOIO cpoka. IIpum packpbeITMM CTaTUYECKOW HEONPENECIUMOCTH
nomymieH psia omuOok. ['paduueckas vacte paboOThl clelaHa HEAKKypaTHO M MeCTaMu
HEKOPPEKTHO. BbIuKClieHns He BCeria COnpoBOKAAIOTCS BEIBOJAOM (POPMYJT U MOSCHEHUSIMH.
TouyHOCTHh pacyeTOB HEBBICOKA; €CTh HEKOTOpbIe OomMOKU. CpaBHEHHE METO/I0B BBIIIOJIHEHO
06e3 moapoOHOro aHain3a pe3yibTaToB. BbiBoag mo uToram paboThl ClelNaH KOPOTKUM;
BBICTABJICHBI HE BIIOJHE KOPPEKTHBIE OLIEHKH.

Kpurepuii olleHKH «HEeYA0BJIETBOPHTEIHHOY:

Ecnmu xotst Obl OMH W3 TIEPEUUCICHHBIX KPUTEPUEB IS MUHHUMAJILHON OILICHKH HE
COOJTFO/TaeTCsl, BBICTABIISIETCS OIEHKA «HEYJIOBIETBOPUTEILHO», paboTa BO3BpallaeTcs Ha
TOpaboTKY.
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