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Hepeueub Komnemeuuuﬁ u uu&ukamopoe oocmudiceHus Komnememquﬁ C yKasanuem smanoe d)opmupoeanu;l 6
npouecce oceoeHun 0ucuunﬂuubl

Komnerenmnuu:

- OIIK-1 criocoOHOCTh K MPUOOPETEHHUIO ¢ OOJIBIIION CTENEHBIO CAMOCTOSITEIbBHOCTH HOBBIX 3HAHUM C UCIIOJIb30BAHUEM

COBPEMEHHBIX 00pPa30BATENbHBIX U HH(DOPMAITMOHHBIX TEXHOIOTUH;

- OIIK-2 BnmageHue AOCTATOYHBIMU TSI MPOGECCHOHATBHON AEATETFHOCTH HaBBIKAMHU PaOOThI C IEPCOHATLHBIM KOMITBIOTEPOM;

- OIIK-4 moHMMaHWEM CYIIHOCTH W 3HaueHHs WHGOPMAIMU B Pa3BUTHUU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTHIO MOJy4aTh U
00pabatbiBaTh MHGOPMALMIO W3 PA3TUYHBIX HCTOYHUKOB, TOTOBHOCTHIO HHTEPIPETUPOBATH, CTPYKTYpUPOBaTh U OGOPMIISTH
WH(pOpMAIINIO B TOCTYITHOM JUIsl APYTUX BUJIE;

- OIIK -5 crocoOHOCTBIO pellaTh CTaHAAPTHBIE 3aJaud NpPO(PECCHOHATBLHON JEATeIbHOCTH Ha OCHOBE HWH(OPMAIlMOHHOW H
oubnmorpaduueckol KyabTypbl € MNPUMEHEHHEM HWH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTMH M C Y4E€TOM OCHOBHBIX
TpeOOBaHMI HHPOPMAIIMOHHOM 0€30MMaCHOCTH.

Huoexc Omanst hopmuposanus Komnemenyuu
Komnemenuyuu Haumenosanue oyenounozo
Jexyuu Ilpakmuueckue Jlabopamop. Kypcoesoit cpedcmea
3aHAMUA 3aHAMUA npoekm
OIIK-1 Tema 1, Tema 2, Tema 3, | Tema 1, Tema 2, | Tema 7, Tema 8, Texywuii Konmposnw, 1ad60pamopHa
Tema 4, Tema 5, Tema 6, | Tema 3, Tema 4, Tema 9 He npeoycmom. padoma, pacuemno-zpaguuecxkan
Tema 7, Tema 8, Tema 9 | Tema 5, Tema 6 paboma, KonmpoavHasa padoma,
IK3AMEH
OIIK-2 Tema 1, Tema 2, Tema 3, | Tema 1, Tema 2, | Tema 7, Tema 8, Texywuit Konmpo.av, 1a60pamopHan
Tema 4, Tema 5, Tema 6, | Tema 3, Tema 4, Tema 9 He npeoycmom. paoboma, pacuemno-zcpagpuyeckasn
Tema 7, Tema 8, Tema 9 | Tema 5, Tema 6 paboma, Konmpoavhaa paodoma,
IK3AMEN
OIIK-4 Tema 1, Tema 2, Tema 3, | Tema 1, Tema 2, | Tema 7, Tema 8, Texkyuwuii Konmponw, n1adopamopHnan
Tema 4, Tema 5, Tema 6, | Tema 3, Tema 4, paodoma, pacuemno-zpagpuyeckasn




Tema 7, Tema 8, Tema 9

Tema 5, Tema 6

Tema 9

He npedycmom.

paboma, KonmpoJivHasa paboma,
IK3aAMeH

OIIK-5

Tema 1, Tema 2, Tema 3,
Tema 4, Tema 5, Tema 6,
Tema 7, Tema 8, Tema 9

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6

Tema 1, Tema 2,
Tema 3, Tema 4

He
npedycmompen

Texywyuit kKonmponw, 1adopamopna
paodoma, pacuemno-zpagpuyeckasn
paooma, KoHmpoabHasa  paodoma,
IK3AMEH




Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJio)

Ouenounsvie cpeocmea | Kon-60 Min, éannoe Max, oanio06
(0/03) (bazoewtii (nosvluieHHblil
yposeHb) Ypog8eHb)
Iocewaemocmep - 5 7
Ilpaxmuueckue 9/5 10 18
3AHAMUA
Jlabopamopnasa paboma 3/3 9 15
Konmponvunas paboma 1/1 6 10
Pacuemno-zpagpuueckan 1/1 6 10
paboma
AK3amen 1/1 24 40
Hmoco: 60 100
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JK3aMeH / 3a4eT ¢ OIeHKOMH

3a4vyeT
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87 -100

OTaraHO
(3auTeHo)

OneHka «OTJIIMYHO» BBICTABISETCS CTYACHTY, €CIH TEOPETHYEeCKOe
coJiep)KaHUe Kypca OCBOEHO TOJHOCTBIO, 0e3 MpoOesoB; MCUEPIBIBAIOIIE,
[IOCJIEI0BAaTENbHO, YETKO M JIOTUYECKH CTPOMHO H3JIaraeT MaTepua;
CBOOOMHO cCHpaBisieTCs C 33JadaMH, BOIMPOCAMH W JPYTUMH BUIAMH
MPUMEHEHUSI 3HAHUM; HCIIONB3YyEeT B OTBETE MOIMOJHUTEIBHBIM MaTepHal
BCC MPEAYCMOTPEHHBIE MPOrPaMMON 3a/laHHs BBIIOJHEHBI, Ka4ECTBO HX
BBITIOJTHEHHUS OIEHEHO YHCIOM OauioB, ONM3KAM K MaKCHMalIbHOMY;
AHAIIM3UPYET TMOJIYYEHHbIE PE3YJIbTAThl; MPOSBISAET CAMOCTOSATEIbHOCTD
NP BBITIOJTHEHUU 3aJaHUI

74 - 86

Xopomuio
(3auTeHO)

OLeHKa «XOpOILIO» BBICTABISIETCA CTYAEHTY, €CIH TEOPETUYECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTBIO, HEOOXOIWMBIC IPAKTUYECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydyeHHs] ydeOHBIC 3aJlaHUsl BBINOJIHCHBI, KayeCTBO HUX
BBIIIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpAO 3HAeT MaTepual,
FPAMOTHO M IO CYLIECTBY H3JIaraeT €ro, HE AOMYyCKash CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BONPOC.

60 - 73

Y nosiersopu
TEJILHO
(3auTeHo)

OneHka  «yIOBJIETBOPUTENBHO»  BBICTABISETCS  CTYAEHTY,  €CIU
TEOPETUUECKOE COJECpKaHHE Kypca OCBOCHO YacTUYHO, HO MpoOeibl He
HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO MNPEAyCMOTPEHHBIX
MIPOTrpaMMOM 3aJJaHUH BBIIIOJHEHO, HO B HUX UMEIOTCS OIIMOKHU, IPH OTBETE
Ha I[IOCTaBJIEHHBIN BOIIPOC CTYJIEHT JOIYCKAET HETOYHOCTH, HEJNOCTATOUYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApPYNICHUS JIOTHYECKOW

OCJICA0BATCIbHOCTHU B U3JIOKCHUHN TPOTrPAMMHOI'O0 MaTepuaia.

Ouenka «3aUTCHO» BBICTABIISIETCS
CTYACHTY, €CIIH OTBEThl Ha BOIPOCHI MO
TeMaM JTUCHHUIUIMHBI TIOC/IEAOBATEIbHEI,
JOTUYECKH  M3JIOKEHBI,  JOMYCKAIOTCS
HE3HAUUTEIbHbIC HENOYEeTHl B OTBETE
CTyAEHTa, TaKHMe Kak  OTCYTCTBUE
CaMOCTOSITETIBHOTO ~ BBIBOZAA,  PEUCBHIC
OIIMOKY U TIp

Hwmxe 60

Heynosnersop
HUTETBHO
(He 3auTeHO)

O1eHKa «HEYIOBJICTBOPUTEIIBHO» BBICTABISCTCA CTYIEHTY, €CIM OH He
3HA€T 3HAYUTENBHOM YacTH NPOrpaMMHOIO MaTepuala,

¢ OoNBIIMMU 3aTPYAHCHUAMUA

JIOTTYCKaeT
CYIIIECTBCHHBIE OIIMOKH, HEYBEPEHHO,
BBIIIOJIHAET paboThl, HEOOXOIUMBIC

IMPAKTHYCCKUEC IMPaKTHYCCKUEC

KOMIIETEHIIMKY HE C(HOPMHUPOBaAHBI, OOJBIIUHCTBO MPEIyCMOTPEHHBIX
porpaMMoi 00ydeHusT y4eOHBIX 3aJaHWil HE BBITIOJHEHO, KaueCTBO HX

BBITTOJTHEHHSA OLICHCHO YHCJIIOM 6aJIJIOB, OIU3KHUM K MHUHHUMAJIBHOMY

OreHKka «HE 3a4TEHO» BBICTABIIAETCS
CTYIEHTY, €CJIH CTYAGHT HE 3HaeT
OCHOBHBIX ITOHATHHA TEMBI IUCIUILIMHEI,
HE OTBE€YaeT Ha [OIOJHHUTEILHBIE U
HABOJSIIME BOIIPOCHI IIPEIIO1aBaTesl.




Kparkas xapakTepuCcTHKA OLIEHOYHBIX CPeICTBA

Ne | Haumenosanue |Kpamrkas xapakmepucmuxa oyenounozo cpeocmea| Ilpeocmaenenue
n/n OUEHOUHO20 OUEeHOUHO020
cpeocmea cpeocmea 6 ponoe
1 2 3 4
1. |Jlabopamopuas Omo suo yuebnot pabomsl, yeivio KOMoOpou Temvbl nabopamopmbix
paboma A6/15emcst uyuerue (Ucciedosanue, usmepeHue) pabom, KOHMpPObHbLE
xapakmepucmux 1a00pamopHo2o 06vekma. 80NPOCHL NO meme
L]env nabopamopuwix 3aHamuil. 0ceoeHue nabopamopHoil
uzyuaemou yueoHou OUCYUNIUnbl, npuobpemenue  |pabomsi, BONPOCHL K
HABbIKOG NPAKMUYECKO20 NPUMEHEHUs. 3HAHULL KOJLLOKGUYMY
VueOHOU OUCYUNIUHbL (OUCYUNTIUH) C
UCNOIb308AHUEM MEXHUYECKUX CpeOCcms U (U)
060pyoosanus
2. |llpakxmuueckoe B xo00e npaxmuueckux pabom cmyoenmol Temvl npaxmuueckux
3ausamue 0671a0e6al0m YMEHUAMU NOJb308AMbCA pabOmMams ¢ |3anHAmull;
HOPMAMUSHbLIMU OOKYMEHMAMU U UHCTPYKIMUBHBIMU |KOHMPOIbHbLE
Mamepuaiamu, CnpagoOYHUKAMU, COCMABIAMb 80NPOCHL U 3A0aAHUS
MEXHUYECKYIO OOKYMEHMAYUio, 6blNOIHANb no meme
yepmedsicu, cxemul, MaOAUYbLL, peuiams pa3Ho2o pood |NPaKmuiecKoeo
3a0a4u, 0enamv GblYUCIEeHUS, ONPedeisimb 3auamus
XapakmepucmuKu pa3iuyHulxX 6euecms, 00beKmos,
senenutl. [lenv npakmuueckux 3ansamuil
3aKAI0YAEMCs 8 8bIPAOOMKeE ) CIYOEeHMO8 HABbIKOB
NPUMEHEHUsL NOTYYEHHBIX 3HAHULL O/l PeUleHUs.
NPAKMU4ecKux 3a0ay 8 npoyecce co8MeCmHoll
0esimenbHOCIU C NPEeNn00asameisiMu.
3. |Koumponvnas Cpedcmeo npogepKu ymeHutl npuMeHsams Komnnexm
paboma NOYYEeHHbLE 3HAHUSL OJIs peulenUst 3a0ay KOHMPOIbHBIX
oOnpeoeeHHo20 muna no meme wiu pazoery. 3a0anull no
sapuanmam
4.  |Pacyemmno- Cpedcmeo nposepku ymMeHUli NPUMEHAMb Komnnexm 3adanuii
epaghuueckas NOYYEeHHbLE 3HAHUSL N0 3apaHee ONPedeleHHOU 0151 8bINOIHEHUS
paboma MemoouKe 01 peuleHus 3a0ay Uiy 3a0anuti no pacuemmo-
MOOYIIO UMY OUCYUNTUHE 8 YETIOM. epaguuecxoti pabomoi




MuHKCTEPCTBO HAyKU U BhIcIIEro oOpazoBanus Poccuiickoit denepannu
HuxHekaMCKHU XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT
deaeparTbHOTO TOCYAaPCTBEHHOTO OF0IKETHOTO 00Pa30BaTEIBLHOTO YIPEKICHUS
BBICIIIETO TPO(eCCHOHATBFHOTO 00pa30BaHMs
«Ka3aHCkuil HallMOHATBHBIA UCCIEN0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axyromem _ MexaHUYECKUU

Kageopa__Maimun u anmapaToB XMMHUYECKUX POU3BOJICTB

Hamnpagpnenue nmoaroroBku/crieinanbHOCTh_5.03.02 « Texnonocuueckue Mauwiunbl u
0bopyoosaHnuey

(K00 u Haumenosanue)

[Tpoduns/cnenuanuzamus: _«Qbopydosarnue neghmezazonepepabomruy
(HaumeHnosanue)

KoMiuiekT 3agannii 1yt KOHTPOJIbHOM PadoThI
M0 IUCHUIUIMHE « OCHOBbI meopuu KoneOanuli u 6uOPOYCmMouduU8oCmuy

(HaI/IMeHOBaHI/Ie Z[I/ICIII/IHJ'[I/IHLI)

Tema 3: HpO‘IHOCTL H KECTKOCTH IPU ABUKCHHUHU C ITOCTOAHHBIM YCKOPEHUEM

Bapuanr 1

C moMoIIbI0 P2HEPTETUYECKOTO MeTo1a Mopa paccunTaTh MPOrud CeYeHUS
Opyca B Touke A. Moayns ynpyroctu marepuana opyca E = 200 ['Tla. Ceuenue
Opyca — nBytaBp Ne 12. Pacuernas cxema Opyca npuBeieHa Ha PUCYHKE.
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Pucynok. PacueTHasi cxema Opyca K 3aJJaHUI0 KOHTPOJIHHON pabOThI

3HaueHus BHEIIHUX Harpy3ok 3aj1ansl: P =4 kH; M =3 xHwm; q =2 kH/m.

Bapuanr 2
C momo11bio 3HEPreTHIecKoro Mmerona Mopa paccuuTarsh Nporud ceyeHus
Opyca B Touke A. Moayns ynpyroctu marepuaina opyca E = 200 I'Tla. Ceuenue
Opyca — nByTtaBp Ne 12. PacuerHas cxema Opyca npuBeieHa Ha PUCYHKE.
3HaueHus BHEIIHUX Harpy3ok 3aaansl: P =4 xkH; M =3 kHwm; q =2 kH/m.
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Pucynox. PacueTnas cxema Opyca K 3aJJaHUIO KOHTPOJIBHON PaOOTHI

Bapuanr 3

C moMoIIpio YHEPreTHIeCKOro MeTo1a Mopa paccuuTarh Mporud ce4eHus
Opyca B Touke A. Moayns ynpyroctu marepuana opyca E =200 I'Tla. Ceuenue
Opyca — nByTtaBp Ne 12. PacuetHas cxema Opyca npuBeieHa Ha PUCYHKE.
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Pucynoxk. PacueTnas cxema Opyca K 3aJjaHUI0 KOHTPOJILHON paOOThI
3HadeHus BHEIIHUX Harpy3ok 3aaanbl: P =4 xH; M =3 kHwm; q =2 kH/m.

Bapuant 4

C moMoIIbI0 P2HEPTeTUYECKOTO MeTo1a Mopa paccuuTaTh MPOrud CeYeHUs
Opyca B Touke A. Moayns ynpyroctu matepuaina opyca E = 200 I'TTa. Ceuenue
Opyca — nByTtaBp Ne 12. Pacuernas cxema Opyca npuBeieHa Ha PUCYHKE.
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Pucynox. PacueTHas cxema Opyca K 3aJaHUIO0 KOHTPOJILHON paOOThI
3HadeHus BHEMIHUX HArpy3o0k 3agadbsl: P =4 kH; M = 3 kHwm; q = 2 kH/m.



Bapuanr 5

C moMomIbI0 PHEPreTUYECKOTro MeToa Mopa paccuuTaTh NPOrud CeYeHHUsI
Opyca B Touke A. Moayns ynpyroctu matepuana opyca E = 200 I'Tla. Ceuenne
Opyca — nBytaBp Ne 12. PacueTtHas cxema Opyca mpuBe/ieHa Ha PUCYHKE.
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Pucynok. PacueTHasi cxema Opyca K 3aJJaHUI0 KOHTPOJIbHON pabOThI
3HaueHHs BHEMIHUX Harpy3ok 3aaansl: P =4 xkH; M =3 kHwm; q =2 kH/m.
Bapuanr 6
C noMouIbI0 3HEPreTUYECKOro MeToa Mopa paccuuTarh MPOrud cedeHus

Opyca B Touke A. Moayns ynpyroctu marepuana opyca E =200 I'Tla. Ceuenue
Opyca — nByTtaBp Ne 12. PacuetHas cxema Opyca npuBeieHa Ha pUCYHKE.
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Pucynok. PacueTHasi cxema Opyca K 3aJjaHUI0 KOHTPOJIHLHOM pabOThI

3HaueHus BHEMIHUX Harpy3ok 3aaansl: P =4 xH; M =3 kHwm; q =2 kH/m.



Bapuanr 7

C OMOIIIBIO PHEPTETHYECKOTO MeTo1a Mopa paccunuTaTh MPOTHO CEUSHHUSI
Opyca B Touke A. Moayns ynpyroctu marepuana opyca E = 200 I'Tla. Ceuenne
Opyca — nByTtaBp Ne 12. Pacuernas cxema Opyca mpuBeIeHa Ha PUCYHKE.
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Pucynok. PacueTHas cxema Opyca K 3aJjaHUI0 KOHTPOJIbHON paOOThI

3HaueHus BHEIIHUX HArpy3ok 3aaanbl: P =4 xkH; M = 3 kHwm; q =2 kH/wm.

Bapuant 8

C moMoIIbI0 P2HEPTeTUYECKOTO MeTo1a Mopa paccuuTaTh MPOrud CedeHUs
Opyca B Touke A. Moayns ynpyroctu matepuaina opyca E = 200 I'Tla. Ceuenue
Opyca — nByTtaBp Ne 12. Pacuernas cxema Opyca npuBeieHa Ha PUCYHKE.
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Pucynok. PacueTHas cxema Opyca K 3aJaHUI0 KOHTPOJIBHOM pabOThI

3HaueHus BHEIIHUX Harpy3ok 3aaanbl: P =4 xH; M =3 kHwm; q =2 kH/m



Kpurtepuu oneHku:
Kpurepuii onenxku Ha 9-10 6a10B :

BrinonHeHns! Bce TpeboBaHuUs 3aiaHusi K padbote. PacueTHbie CXEMBbI, SMIOPHI
MMOCTPOEHBI IPABMWIIBHO C COOJIOJIEHUEM MaciiTada u npaBuil odopmieHus. PacueTs
BBIMIOJIHEHBI C JOCTATOYHOM CTENEHbKO TOYHOCTH. [loka3aH BBIBOJ pacyETHBIX
dopmyn. UwmcrmoBble BENMMYMHBI B (QOpPMYyJIax COMPOBOXKIAIOTCS CIMHHUIIAMU
W3MEpPECHUM. Hang eIMHUIIAMU U3MEpECHUHN BBIIIOJIHCHBI MPABUJIbHBIC
npeodpazoBanusi. KpymHble M MEIKHE 4YHCIOBBIE BEJIMYMHBI MPEICTABICHBI B
nokazaTeabHOM (popMe — MaTremaTHYeCKHe JCHCTBMS HaJ HUMHU BBIOJHEHBI O€3
OIIINOOK.

Kpurepmuii onenku Ha 7-8 6aj10B:

BrimonHeHsl Bce TpeOoBaHUs 3ajaHusi K padoTe. PacueTHbie cxeMbl, SIIOPHI
MOCTPOEHBI MPABUIILHO, HO C HEOOJIBITUMHU HAPYIICHUSIMHU B MPaBUiIaX 0POPMIICHHUS.
Pacdersl BenmMuMH MecTamMum HE JOCTHTalOT JOCTATOYHOM CTENEHW TOYHOCTH.
NMeroTcst HeOOIbIINE OTPEXU B BBIBOJE PACUETHBIX (popMyil. UHCTIOBBIE BEIMYMHEI B
dbopmysiax COMpOBOXKIAIOTCS €AUMHUIIAMH uU3MepeHuil. He Hajg BceMu enuHuIIaMu
M3MEPEHHUI BBINIOJHEHBI MpaBUJIbHBIE MpeoOpazoBaHus. KpymnHble U MelKue
YHUCJIOBBIE BEJIMYMHBI HE BCErja IMpEACTaBICHBbl B IOKAa3aTeabHON (opme — mpu
BBINIOJIHEHUH MAaTeMAaTHYECKUX NEHCTBUN HAJL HUMHU MCHOJIb3yeTcd (popMaT 4mcel ¢
(pUKCHpPOBAaHHOM 3aIATOM.

Kpurepuii ouenku Ha 6 6aJ1710B:

Brimonneno ne menee 60% tpeboBaHuit 3aaHus K pabote. PacueTHbie cxemsl,
SMIOPBl MOCTPOEHBI TMPABWIBHO, HO C CYIIECTBEHHBIMU HAPYIICHUSMU MPaBUII
opopmrnenusi. [lpu mpoBeAeHHM pacueTOB HMEIOTCS CYIIECTBEHHBIE TOTEPHU
TOYHOCTU Benu4uH. [Ipu BBIBOJE pacueTHBIX (OPMYNT JOMYIIEHBI HEKOTOPbIE
omubOku. He Bce 4uMCIOBBIE BEIMYMHBI B (POpMYyJIax COMPOBOKAAIOTCS €IUHUIIAMU
n3Mepenuid. He Bcerma Haj e€aWHUIIAMM W3MEPEHHM BBINOJHEHBI MPaBHIIbHBIE
npeoOpazoBanusi. KpymHble M MEJTKHE YHUCIOBBIE BEJIMYMUHBI MPEICTABICHBI B
paznuHbIX opmMaTax, NPUBOASAIIMX K HAKATUTMBAHUIO OIIIHOKHU.

Kpurepuii oeHKH «HEyA0BJIECTBOPUTEIbHO» !

Ecnu X0Ts1 Obl OJIMH U3 MEPEYUCICHHBIX KPUTEPUEB JIJI1 MUHUMAJIBLHOM
OLICHKH HEe COOJII0AAaeTCs, BHICTABIISECTCS OLIEHKA «HEYJOBJIETBOPUTEIHLHOY, paboTa
BO3BpalllaeTcs Ha 10paboTKy.



MuHHCTEPCTBO HAYKH U BhIcIIero oOpazoBanus Poccuiickoit @eneparuu
HuxHekaMCKHl XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT
dbenepabHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEKICHHUS
BBICIIETO TPO(EeCCHOHATBFHOTO 00pa30BaHM
«Ka3aHCkuil HallMOHATBHBIA UCCIEN0BATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@Daxyremem _ MexaHUYECKUN

Kageopa__Maiun 1 annapatoB XMMUYECKUX MMPOU3BOJICTB

Hamnpapnenue nmoaroroBku/crieninanbHOCTh_5.03.02 « Texunonocuueckue Mauwiunbl u
obopyoosanuey

[Tpoduns/cnenuanuzamus « Obopydosarue neghmezazonepepabomxiuy
(HaumeHnosanue)

KoMiuiekT 3aqannii 11l BHINIOJTHEHUS Pac4eTHO-rpaduieckoii padoTbl

110 qucuuIuinae « Ocrosvl meopuu Koiebanull u 6ubpoyCcmouyueoCmuy
(HaMMEHOBaHHUE TUCIUTIINHBI)

Tema 6. Kosie0aHusl ¢ HECKOJIbKHMM CTENIEHIMH CBOOOIBI

3ananme 1. [IpuMeHss aHaTUTUYECKUN CITOCOO, BBIIOJHUTE PAcUeT
KPUTHUYECKOM CKOPOCTH BpaIllEHUsI Bajla TOCTOSIHHOM KECTKOCTU 0€3 yuera
COOCTBEHHOI'O Beca ¢ JBYMs JIUCKaMHM, CXeMa KOTOpOro rmoka3zaHa Ha puc. 1.

Jwnametp Bana 30 mMm.

Maccel M1 1 My, COOTBETCTBEHHO, PABHBI 4 U S K.

JIMHBI y4acTKOB:
€1 =300 MM, €2 =200 MM, €3 =90 MM, €4 =70 MM, €5 = 80 MMm.

3ananme 2. [Ipumenss sHepreTuueckuii Mmetos1 Pernesi, BRIMOIHUTE pacuer
KPUTHUYECKON CKOPOCTH BpallleHUs Bajla OCTOSIHHOM JKECTKOCTH 0e3 yuera
COOCTBEHHOTO Beca ¢ TpeMs JUCKaMH, CXeMa KOTOpOro noka3aHa Ha puc. 2.
Cratuueckuie mporuObl TOHKHBI OBITH PACCUUTAHBI ClTIOCOOOM BeperiaruHa.

[wnametp Bana 40 mm.

Macchl 1ucKOB My, M2 U M3, YCTAHOBJIEHHBIX HA BaJie, COOTBETCTBEHHO,
paBHbI 3,4 1 5 Kr.

JIMMHBI y4acTKOB:

€1 =300 mm, L2 = 100 MM, £3 =200 mMm,

L4 =100 MM, €5 =200 MM, £ = 300 MM.

3ananme 3. [Ipumenss sHepreTuueckuii Mmeto1 Pernes, BRIMOTHUTE pacuer
KPUTHUYECKON CKOPOCTH BpalIeHHsI Bajla TOCTOSTHHOM KECTKOCTH 0€3 yueTa
COOCTBEHHOTO Beca C YEThIPbMS JUCKaMH, CXeMa KOTOPOro Moka3aHa Ha puc. 3.
Cratuueckrie mporuObl TOJKHBI OBITh PACCUUTAHBI C TTOMOIIBI0 YHUBEPCATHLHOTO
YpaBHEHUS U30THYTON OcH Opyca METOJOM HayaJIbHBIX TAPaAMETPOB.

HwnameTp Bana 50 mMm.

Maccbl IuckoB My, My, M3 U M4, YCTAHOBJICHHBIX HA BAJI€, COOTBETCTBEHHO,



paBHbI 3,4, 6 1 5 KT.
JITUHBI y4aCTKOB:
€1 =300 MM, €2 = 100 MM, €3 = 200 MM,
L4 =100 MM, €5 =200 MM, L = 300 MM.

3aganmue 4. [Ipumensis komnbroTepHyto nporpammy WiInCritic, BeimoauTe
pacueT KpUTHYECKOW CKOPOCTH BPAIIICHHS Bajla CO CTYIEHYATHIM U3MEHECHHEM
JAMaMeTpa C y4eTOM COOCTBEHHOTO BECA C TPEMS TUCKAaMH, CXeMa KOTOPOTO
MoKa3aHa Ha puc. 4.

WcxonHble JaHHBIE AJIs1 BCEX BapUAHTOB:

Macca mkuBa = 6 Kr, Macca IepBoro kKoyueca = 5 Kr, Macca BTOpOTro Kojieca =
4 xr, Macca poTopa = 6 Kr.

Puc. 1 — Cxemsl Bajna k 3agasguio 1



Puc. 2 — Cxempl Bajia K 3aJaHuro 2



Puc. 3 — Cxempbl Bajia K 3aJaHuIo 3



Puc. 3 — Cxewmprl Baja Kk 3aganuro 4

Kpurepuu ouenku:
Kpurepmnii ouenkn Ha 9-10 6as5108B :

BrimonHeHbl Bce TpeOoBaHUs 3ajaHusi K padoTe. PacueTHbie cxembl, SIIOPHI
MIOCTPOEHBI MPABMIIBHO C COOMIOEHUEM MaciiTada u npaBuil odopmiieHus. Pacuerst
BBIIIOJIHEHBI C JIOCTaTOYHOM CTENEHbK TOYHOCTU. [lOKas3aH BbIBOJ pacyETHBIX
dbopmyn. YwucrnoBble BEMMYMHBI B (POpPMYyJIax COMPOBOXKIAIOTCS €IUHHUIIAMU
U3MEPEHNM. Han SAUHULIAMU M3MEPEHUMN BBIIIOJIHEHBI MpaBUJIbHBIC
npeoOpazoBanus. KpymnHble M MeEJTKHE YHUCIOBBIE BEJIMYMHBI TPEJCTABICHBI B
nokazaTeabHOM (opMe — MaTeMaTH4YEeCKHE ACUCTBUS HaJ HUMHU BBINIOJTHEHBI 0e€3
OIHOOK.

Kputepuii onienku Ha /-8 6a/1710B:

BreimonHeHs! Bce TpeOoBaHUS 3alaHus K pabote. PacueTHbie cXeMbl, MIOPHI
MOCTPOEHBI PABUIIBHO, HO C HEOOJIBIIUMU HApYLUICHUSIMH B MTpaBMiIax 0QOPMIICHUS.
PacyeTbl BeNMMYMH MeCTaMH HE JOCTUralOT JIOCTATOYHOM CTENEHHM TOYHOCTH.
Nmerorcs HeOOMbIINE OTPEXU B BBIBOJIE PACUETHBIX (popMysl. UUCIIOBbIE BETMYHHBI B



(GopMynax CONMpOBOXKIAIOTCS €AMHUIAMHM H3MepeHuil. He Han BceMu eauHULIAMU
M3MEPEHUIl BBHINOJHEHBl NpaBUWIbHBIE MpeoOpa3oBaHus. KpymHble u  Memnkue
YHCIIOBBIE BEJIUYMHBI HE BCErJa MNpPEJCTaBICHbI B MOKa3aTeNbHON (Gopme — mpu
BBITIOJTHEHUH MaTEMaTHYE€CKUX JACHCTBHUIA HaJ HUMHU UCHOIB3yeTCs opMmaT YUCeN C
(UKCHPOBAHHOM 3aISTOM.

Kpurepuii ouenku Ha 6 6a/1710B:

Brimoaeno He menee 60% TpeboBaHMit 3a1aHus K padoTe. PacueTHbie cXeMbl,
AMIOPHI MOCTPOEHBI MPABWIBHO, HO C CYIIECTBEHHBIMU HAPYIICHUSIMHU TPaBUII
opopmienusi. [lpu mpoBeAeHHM pacueTOB HMEIOTCS CYIIECTBEHHBIE TMOTEPHU
TOYHOCTU Benu4uH. [Ipu BBIBOJE pacueTHbIX (OPMyN JIOMYIIEHBI HEKOTOPbIE
omuOku. He Bce uncnoBble BeWYUHBI B (hOpMyJiaX COMPOBOXKIAAIOTCA €AMHUIIAMU
u3MepeHnid. He Bcernma HaJa eauHUIIAMU M3MEPEHUN BBIIOJIHEHBI IPABUIIBHBIC
npeoOpazoBaHus. KpynHble M MeENKHE YHCIOBBIE BEIMYMHBI TPEACTABICHBI B
paznuyHbIX opMaTax, IPUBOAAIIMX K HAKAMIMBAHUIO OIIUOKH.

KpuTepuii o11eHKH «HEYT0BJIE€TBOPUTETbHO:

Ecnm xoTs1 Ob1 OJTMH U3 MEPEUNCICHHBIX KPUTEPUEB [T MUHUMATIBLHOM
OILICHKH HE COOJIOaeTCs, BHICTABISAETCS OIICHKA «HEYIOBICTBOPUTEIHLHOY, paboTa
BO3BpalaeTcs Ha 10paboTKYy.



MuHHCTEPCTBO HAyKU U BhIcIIero oOpazoanus Poccuiickoit denepannu
HuxHekaMCKHU XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT
deaeparTbHOTO TOCYAapPCTBEHHOTO OFOPKETHOTO 00Pa30BaTEIBLHOTO YUPEKIACHUS
BBICIIIET0 0Opa30BaHUs
«KazaHCkuil HallMOHAIBHBIA UCCIEA0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem mexaHuyecKul
Kageopa mawun u annapamos xumuueckux npouzeo0cma

Hanpapnenue noarotoBku: 135.03.02 «Texnonocuueckue mawiutvl u 060py008anuey
[Ipodunb: « Obopyodosanue negpmezazonepepadbomuy

KpuTtepun oieHKH TeKyIero KOHTPOJIs

IO AU CHUIIJINHE

«OcHosbl meopuu KoeOanuul u 61/16170)26‘1’}’1012111/!6007}11/{))

3aoayu 011 nPAKMuU4ecKux 3aHAmuil

Ne Tema npakmuueckozo | N 3a0au ona | Ne 3a0au ona | Ne 3adau Jumep.
n/n 3anAmun 2PYRno6ozo | camocmos- | 011 00Mm.
peuienus menvHo20 3a0anus
peuienus
1 Onepeemuueckue memoovl 1 2,3 4 3aoauu no
pacuema meme 1
(cm.Hudice)
2 | Junamuueckue 3a0ayu 1 2,3 45 3aoauu no
npu NOCMOSHHOM meme 2
VCKOpeHUuuU (cm.Hudice)
3 | Yoap npu pacmsocenuu- 1 3 4 Ocn., 2,
colcamuu cmp. 107-111
4 | Yoap npu Kpyyenuu u 6 7 8 Ocn., 2,
uzeube cmp. 112-114
5 | Konebanus c 00HOU 1 2 3,4 Ocn.,2,
cmenenvio c60000bl cmp. 115
6 | Korebanua c¢ o0symsa u 5 6 10 Ocn., 2,
mpems cmeneHAMuU cmp. 116
6000001
3amauu no teme 1
3amaua 1

C moMomIbio IHEPTETUIECKOTO MeTo1a Mopa paccuuTaTh Mporud CeYeHUs
Opyca B Touke A. Moayns ynpyroctu matepuana 6pyca E =200 I'TTa. Ceuenne
opyca — nByTtaBp Ne 14. PacuerHas cxema Opyca nmpuBe/ieHa Ha PUCYHKE.



N

Z

0,4m 0,4m 0,4m 0,4 m 0,4 m
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Pucynok. PacueTHast cxema Opyca K 3aJJaHUI0 KOHTPOJIbHOU PabOThI
3HaueHus BHEIIHUX Harpy3ok 3aganbl: P =4 kH; M =3 kHwm; q = 2 xH/m.
3amaya 2
C noMo1bio 3HEpreTHYecKoro Mero1a Mopa paccuurarbh Nporud cedeHus
Opyca B Touke A. Moayns ynpyroctu matepuaia opyca E = 200 I'Tla. Ceuenue

Opyca — nByTaBp Ne 12. PacuetHas cxema Opyca npuBe/ieHa Ha PUCYHKE.
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Pucynoxk. PacueTHas cxema Opyca K 3a7jaHUIO0 KOHTPOJILHON paOOThI
3HaueHus BHEIIHUX Harpy3ok 3aaanbl: P =5 kH; M =2 xHwm; g = 1 kH/m.

3amaya 3

C moMoMIbI0 PHEPTETHICCKOTO MeTo1a Mopa pacCUuTaTh MPOTHO CEUCHUS
Opyca B Touke A. Monyns ynpyroctu marepuaina opyca E = 200 I'TTa. Ceuenue
Opyca — aBytaBp Ne 16. PacueTHas cxema Opyca npuBejicHa Ha PUCYHKE.

-
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Pucynok. PacueTnast cxema Opyca K 3aJJaHUI0 KOHTPOJIBHON pabOThI
3HaueHus BHEIIHUX Harpy3ok 3aganbl: P =2 kH; M =4 xHwm; q = 1 kH/m.

3anaua 4

C moMomIbI0 PHEPTETUIECKOTO MeTo1a Mopa pacCcUuTaTh MPOTHO CEUCHUS
Opyca B Touke A. Moayns ynpyroctu matepuana 6pyca E =200 I'TTa. Ceuenne
Opyca — aBytaBp Ne 12. PacueTHast cxema Opyca npuBe/icHa Ha PUCYHKE.

-
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Pucynok. PacueTHas cxema Opyca K 3aJJaHUI0 KOHTPOJIbHOU pabOThI

3HaueHus BHEIIHUX Harpy3ok 3agansl: P =4 kH; M =3 kHwm; g =2 kH/m.

3amgauu mo Teme 2

3agava 1

OnpenenuTs CUIBI JABJICHUA Ha BAJl HA €T0 OMOPax, pacyeTHAs CXeMa
KOTOPOI'0 MOKa3aHa Ha pUCyHKe. Peakiiuuy Ha oropax paccuurarbs METOJOM CHUII.
KoaddurmenTsl KaHOHUYECKUX ypaBHEHUI METOJIa CUJT OMIPEACIUTD C TTOMOIIBIO
cniocoba Bepemniaruna. JluameTp Bajia Ha BCEX €ro y4yacTKaxX OJMHAKOBBIM.

3HaueHus BHEIIHUX Harpy3ok 3aaanbl: P =4 xH; M = 3 xHwm; q = 2 kH/m.
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Pucynok. PacueTHas cxema Opyca K 3aJaHUI0 KOHTPOJIbHON pabOThI

3agaua 2
OnpenenuTs CUJIBI TaBJICHUS HA BaJI HA €r0 OIOopax, pacyeTHas cxema



KOTOpOTO M0Ka3aHa Ha pUCyHKe. Peakiiuu Ha onopax paccuuTaTb METOAOM CHIL

KoadppunmenTsl KaHOHMUECKHUX YPaBHEHUM METO/1a CUJT OIPEJEIIUTh C TIOMOIIBIO

cnocoba Bepemaruna. JlnameTp Bajia Ha BCEX €ro ydacTKaxX OJMHAKOBBIN.
3HaueHusl BHEIIHUX HAarpy3ok 3anansl: P =4 xkH; M =3 kHwm; q = 2 kH/m.

—
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Pucynok. PacueTHasi cxema Opyca K 3aJJaHUI0 KOHTPOJIbHON pabOThI

3agauya 3
OrnpenenuTh CUJIBI 1aBJICHUS HA BaJl HA €r0 OMOpax, pacueTHasi cxemMa
KOTOPOTr0 NOKa3aHa Ha pUCYHKE. Peakiiuu Ha onopax paccyuTaTbh METOJIOM CHJL.
KoadduimenTsl KaHOHUYECKUX YPaBHEHUI METOJIa CUJT OMIPEACIUTD C TTOMOIIBIO
cniocoba Bepeniaruna. JluameTp Bajia Ha BCEX €ro y4yacTKaxX OJMHAKOBBIM.
3HaueHus BHEIIHUX HArpy3ok 3aaansl: P =4 xkH; M =3 kHwm; q =2 xkH/m.

*

M

Pucynok. PacueTHasi cxema Opyca K 3aJJaHUI0 KOHTPOJIHbHOUM pabOThI



3amaua 4
OnpenenuTs CUJIBI JaBJICHUS HA BaJl HAa €0 OMOpPaxX, pacueTHas cxema
KOTOPOTro MOKa3aHa Ha pucyHKe. Peakiiuu Ha oropax paccuutatbh METOAOM CHUJI.
KoadduimenTsl KaHOHUYECKUX YpaBHEHUI METOJ1a CUJI ONIPEEIUTh C TOMOIIBIO
cniocoba Bepemiaruna. JluameTp Bajia Ha BCEX €ro y4yacTKaxX OJMHAKOBBIM.
3HaueHus BHEIIHUX Harpy3ok 3aaanbl: P =4 xH; M =3 xHwm; q = 2 kH/m.
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Pucynok. PacueTHasi cxema Opyca K 3aJJaHUI0 KOHTPOJIbHON pabOThI

3amauya 5

OnpenenuThb CUJIBI 1aBJICHUS HA BaJI HA €T0 OMOpax, pacyeTHasi cxema
KOTOPOTO MOKa3aHa Ha pUCyHKe. Peakiinu Ha omopax paccyuTaTh METOJIOM CHJL.
KoadduireHTsl KaHOHUYECKUX YPAaBHEHUN METOa CUJI ONPECTUTh C TOMOIIBIO
crioco6a Bepemaruna. Jluamerp Bajia Ha BCeX €ro yuyacTKax OJIMHAKOBBIH.

3HaueHus BHEIIHUX HArpy3ok 3agansl: P =4 kH; M =3 kHwm; q = 2 kH/m.

0,4m 0,4m 0,4m 0,4m 0,4m
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Pucynox. PacueTHas cxema Opyca K 3a7aHUIO0 KOHTPOJILHON paOOTHI

3anaua 6

OnpenenuTs CUJIbI 1aBJICHUS HA BaJl HA €r0 OMOpax, pacueTHasi cXxema
KOTOPOI'0 MOKa3aHa Ha pUCYHKe. Peakiiuu Ha oropax paccuuraTbh METOAOM CHJL.
KoaddurmenTs! kKaHOHUYECKUX ypaBHEHUN METO/Ia CHJT OMIPEACIUTh C TTOMOIIBIO
crioco6a Bepemaruna. Jluamerp Bajia Ha BCEX €ro yuyacTKax OJIMHAKOBBIH.

3HaveHus BHEIIHUX HArpy3ok 3ananbl: P =4 kH; M =3 kHwm; q = 2 kH/m.
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Pucynok. PacueTHast cxema Opyca K 3aJJaHUI0 KOHTPOJIbHOU PabOThI

3agauva 7
OnpenenuTh CUiIbI JaBJICHUS Ha Bajl HA €0 OIOPAX, pacyeTHas cxema
KOTOPOT0 NIOKa3aHa Ha pUCYHKe. Peakiium Ha onopax pacCYuTaTh METOJOM CHJL.
KoaduimenTsl KaHOHUYECKUX YPaBHEHUI METOJIa CUJI OIIPEAEIIUTD C TOMOILBIO
criocoba Bepemaruna. J[namerp Bajia Ha BCeX €ro y4yacTKax OJIMHAKOBBIH.
3HaueHMs BHEIIHUX Harpy3ok 3agansl: P =4 kH; M =3 kHwm; g =2 kH/m.

-
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Pucynok. PacueTHasi cxema Opyca K 3aJJaHUI0 KOHTPOJIBbHON pabOThI

OuenuBanue padoThbl HA Paooma y Camocmosamenvnoe | Bwvinonnenue
NPAKTHYECKUX 3aHSITHAX 00CKU peuienue 3a0au oomamiHux
(0/03) (0/03) 3a0anuii (0/03)
3aaHye  BBIIIOJHEHO IIOJHOCTHIO 0,6/1,2 0,6/1,2 0,8/1,2
WIH C HeJ0YeTaMu
3amanue BBIMOJTHEHO C HETPyOBIMH 0,5/0,9 0,5/0,9 0,6/1,0
OIIMOKAMH
OOHapyXuBaeT 3HAHUE u 0,35/0,6 0,35/0,6 0,4/0,8

MMOHUMaHue OOJIbIIEN YacTH 3aJaHus




MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
HuxHexkaMCKuil XMMUKO-TEXHOJIOTMUECKUNA UHCTUTYT
(enepanbHOro rocyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTENBHOIO YUPEKICHHUS
BBICILIET0 00pa30BaHMs
«Ka3zaHckuii HaMOHAJIBHBIN UCCIIE0BATENBCKUN TEXHOIOTMUECKUN
YHUBEPCUTET

Daxynvmem mMexaHudecKul
Kageopa mawun u annapamos xumuyeckux npouzgoocma

Hanpasnenune noarotoBku: 15.03.02 «Texnonocuueckue mawiunsl u
0bopyoosanuey
[Ipodunb:_«Obopydosanue negpmezazonepepadbomiuy

Ilepedennb 1a00paTOPHBIX padoT
o AUCHUIIMHE JIMHAMKKA U IPOYHOCTh MAIIuH

JlabopaTtopHasa pabota Nel. Pacuem xpumuueckoti CKOpocmu 6paujeHusi 6ana c
NOCMOAHHOU JHCECMKOCMbIO CeYeHUs

JlaGoparopHas pabora Ne2. Pacuem kKpumuuecKkou CKOpOCmU 6paujeHuss 8ana C
NnepeMeHHOU HCeCmKOCMbIO CeYeHUs

JlaGoparopHas pabota Ne3. Pacuem sana na ycmaniocmuyo npoyHoCHb

[Ipu BeINOTHEHUH 1a00PATOPHBIX pA0OT UCHOJB3YETCS CAEAYIOIas JuTeparypa:

1.CabanaeB, .A. /luramuka ¥ MpOYHOCTH MAIlIUH: Y4eOHOE TTocodue /
N.A. CabanaeB, ®.M. AnmaxkaeBa. -Hmwxuaexkamck: HXTH, 2014. -137 c.

Kpurepuu oneHuBaHus1 J1a0OPaTOPHBIX padoT

OneHKa «OTJIMYHO» CTaBUTCS, €CJIM HWHTEpBaj Oa/sIOB pEUTHHTa CTyACHTa
4,7 < R £ 5,0 u CTyIGHT BBHITIOJHSACT padOTy B MOJHOM 00BEeMe C COOJIOICHUEM
HEOOXOJMMOW  TMOCIEOBATEILHOCTA TMPOBEJICHUS OMNBITOB U  H3MEPECHUI;
CaMOCTOATENILHO U PAIMOHAILHO MOHTHUPYET HEoOXoaumoe o0OpyJoBaHUE; BCE
OMBITHI TPOBOJUT B YCIOBUAX M PEKUMAX, OOCCIEUMBAIONIUX TMOJIYICHHUE
MPaBUJIBHBIX PE3YJIbTATOB M BHIBOJOB C HAWOOJBINEH TOYHOCTBIO; COOJOIAET
TpeOOBaHMs TIpaBUJ O€30MacHOrO0 TPyJa; B OTYETE MPABUIBHO W aKKypaTHO
BBHITIOJIHSET BCE 3alMCH, TAOJMIIBI, PUCYHKH, YEPTEKH, rpadUKH, BBIYUCICHUS;
MPaBUJILHO OIICHUBACT TOYHOCTH PE3YJIHTATOB H3MEPEHUI; YMEET BBIMOIHITh
aHaJIN3 IIOrPEITHOCTEN NPSIMBIX U KOCBEHHBIX U3MEPEHUN.

O11eHKa «XOPOII0)» CTAaBUTCS, €CJIM UHTEPBaJ 0AJIJIOB pEUTHHTA CTYICHTa
4,0 < R < 4,7 u BoITIOIHEHBI TpeOOBaHUS K OIICHKE 5, HO OBLIO JOIMYIIEHO JIBA -
TP HEJ0YETa, WJIK HEe 00Jiee OJTHONM HerpyOol OIMOKY U OJJHOTO HEI0YeTa.

O11eHKa «y0BJIETBOPUTEIBLHO» CTaBUTCA, €CJIM MHTEpPBAJl OaIOB pEeHTHHTa
ctynedta 3,0 < R < 4,0 u pabora BBHINIOJHEHA HE IMOJHOCTHIO, HO 0O0BEM



BBITIOJITHEHHON YaCcTH TAaKOB, YTO IMO3BOJISIET TIOJYYUTh MPABUIIBHBIE PE3YIbTaThl U
BBIBO/IbI; €CJIM B XOJI€ TIPOBEJICHHUS OIbITA U U3MEPEHUN ObLTH JOIYIIEHBI OIUOKU:
a) ONBIT MPOBOJWJICSA B HEPAIMOHAIBHBIX YCJIOBHSX, YTO MPUBEIO K IMOJTYYECHUIO
pe3yJbTaTOB ¢ OOJIBIION MOTPEIIHOCTHIO; 0) B OTUETE AOMYIIEHO HE 0oJiee ABYX
rpyObIX OImMOOK; B) HE BBIMOJHEH COBCEM WJIM BBINOJHEH HEBEPHO aHAIMU3
MOTPEIIHOCTEM.

O11eHKa «HeYA0BJIEeTBOPUTEIbHOY» CTaBUTCS, €ClU Oa/ul pedTHHra CTyAeHTa
coctaBimsieT R<2,5 u paboTa BBIMOJTHEHA HE MOJTHOCTHIO U 00BEM BBHITIOJIHEHHON
4acTH pabOThl HE TO3BOJISIET CHeNlaTh NPABWIHHBIX BBIBOJIOB; €CIU OIIBITHI,
WU3MEPCHHUS, BRIYUCIICHH S, HAOTIOICHUS TPOU3BOIMIINCH HETPABIIIBHO.

Hepeueub 603 MOIICHBIX OULUDOK.

TI'pyovie owmuoku (kaxcoas 2pybas owmuoka munyc 0,5 o6ann):

* He3nanue omnpeneneHuii OCHOBHBIX MOHSITHH, 3aKOHOB, MPaBUJI, OCHOBHBIX
MOJIOKEHUN  Teopuu, (QopMys, OOIIEIPUHATHIX CHMBOJOB  OOO3HAYEHUS
(bU3MYEeCKUX BEIMYUH, CAMHUI] UX U3MEPEHUS.

*Heymenue cienath BBIBOJ 110 JIA0OpaTOPHOIA padoTe.

*HeBepHbie OOBACHEHMS] XOJla BBIMOJHEHUS paOOThl; HE3HAHHE METOJUKHU
BBITIOJIHEHUS  pa0OOThl, T[OKA3bIBAIOIIME HEMPABWILHOE T[MOHUMAaHUE IIEJU
n1abopaTopHO# pabOTHI WJIM HEMPABIJIBHOE MCTOJKOBAHKE X0/1a €€ BBHITTOJTHCHHSI.

*HeymeHune CTpouTh TpauKh MO Pe3ysIbTaTaM MPOBEICHHBIX HCCIICIOBAHUN
U OOBSICHATH TPUHIUIUAIBHBIE CXEMBI, HCIIOJB3yeMbIe TIPU BBIMOJTHECHUU
1abopaTopHOil pabOTHI.

*HeymeHne TOATOTOBUTH K paboTe YCTAaHOBKY WM JIaDOpaTOpHOE
o0opyZ0BaHUE, TPOBECTH OIBIT, HEOOXOAMMBIC pACUYEThl, WM HCIOJb30BaTh
MOJIyYCHHBIC JJAHHBIC VIS BHIBOJIOB.

*HeOpexxnoe  oTHomieHHe K J1abopaTopHOMY  OOOPYIOBaHUIO U
U3MEPUTETLHBIM PUOOpaM.

*Heymenue onpeaenuTs nokazanue u3MepUTeILHOTo Iprdopa.

*Hapymenue TtpeboBanuii mpaBmi 0O€30MACHOTO TpyAa NPU BBIMOTHEHUU
HKCIIEPUMEHTA.

Hezpyovie omuoku (kaxcoas nezpyvas owuoka munyc 0,3 oanna):

*HerouHocTu (HOpMyIUPOBOK, OMpeAcTICHUMN, MOHATHM, 3aKOHOB, TEOPHH,
BbI3BaHHBIC HEMOJHOTOW OXBAaTa OCHOBHBIX MPHU3HAKOB OMPEIECISIEMOTO MOHATHUSA,
OImMMOKHU, BBI3BAHHBIE HECOOIOJICHUEM YCJIOBUN MPOBEACHUS JIabopaTOpHOU
paboThI WM U3MEPEHUIN (PU3NUECKUX BETUYMH.

*OmuOKy B YCJIOBHBIX OOO3HAYEHUSX Ha MPUHIMIHAIBHBIX CXEMax,
HETOYHOCTH YepTexel, rpapuKoB, CXEM.

[Iporyck WM HETOYHOE HAMMCAHWE HAWMEHOBAHUN €IUHUIL (DU3UIECKUX
BEJINYUH.

Heoouemut (kasucovtii heoouem munyc 0,1 6anna):
*HepanuoHanpHble 3aMUCH NPHU BBIYUCICHHUIX, HEpAIMOHAIbHBIC MPUEMBI



BBIUMCJICHUH U IPe0Opa3oBaHuil GU3NYECKUX BETUUHH.

eApudmMeTndyecKkre OMMOKM B BBIYUCICHHUSAX, €CJIM 3TH OIIMOKH Ipy0o He
UCKaXaIOT peajbHOCTh MOMyYEHHOTO PE3yNIbTaTa.

*OT/eNIbHBIE TOTPEIIHOCTH B (POPMYIHMPOBKE BBIBOAA MO JabOpaTOpHOM
pabore.

*HeOpe)kHOE BBITTOJIHEHUE 3aIliCcel, YepTexei, cxem, rpaduKoB.

*Opdorpaduyeckre v MyHKTyal[MOHHbIEC OIIUOKH.



MunucTtepcTBO HayKu U BeIciero oopasosanus Poccuiickoit denepanuu
HuxHEeKaMCKUM XMMUKO-TEXHOJIOTUYECKUIT UHCTUTYT
dbenepaabHOTO rocy1IapCTBEHHOTO OFOJIPKETHOTO 00Pa30BaTEILHOTO YUPESKACHUS
BBICIIIETO MPO(eCcCHOHATBLHOTO 00pa30BaHus
«KazaHckuii HalMOHAJILHBIA HCCIIe0BATSIbCKUI TEXHOJIOTHYECKUI
YHUBEPCUTET

@Daxkyremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MMPOU3BOJICTB

Hanpasnenue noarotoBku/cnenuanbHocTb_19.03.02  « Texnonoeuueckue mauiunbsl
u 0bopydosanuey

[Tpoduns/cnenuanuzamnus « Qbopydosanue nedhmezazonepepabomriuy
Cemectp 4

YTBEPXJIAIO
3aB. kadenpoit N.A.Cabanaen
« » 20 T.

IK3aMeHAIIMOHHBIA Onyter Ne 1
o guctuiuinae  « OcHo8bl meopuu KoaeoOaHull U 6UOPOYCMOUYUBO CIULY

1. PaboTa crarnueckoid n AuHamuveckoil cuil. IloTeHunansHas sHeprus
nedopmaliy Ipu pacTsHKEHUU-COKATUH, KPYYSHUH, U3ruoe.

2. Ilporpammusie cpenctBa u CAIIP, nmpennasHaueHHbIE IJis pacuera
Bajia Ha yCTaJOCTHYIO MPOYHOCTh MPH CI0XKHOH Aedopmanuu.

3K3aMeHaIII’IOHHbIe BOIIPOCHI
10 AUCHUIIIINHC «OcHosbl meopuu KoneOaHuil u 6U6DOVCI’I’ZOIZULI€OCWZLI»

1. PaGoTa cratMueckol u AuHaAMU4YecKoil cui. IloTeHlManbHas SHEPTUs
nedopManiy Ipu pacTsHKEHUU-CKATUH, KPYUYEHHUH, U3THOE.

2.Teopema KactunbsiHo. PacueT mepemernieHus: ceueHust Opyca METOAOM
KactunbsiHo.

3.Teopema Mopa. Pacuer nepemenienus ceuenus Opyca metogom Mopa.

4 IlpaBunio Bepemaruna. Pacuer nepemenieHust ceueHus 6pyca cnocooom
Bepemaruna.

5. duddepennmansioe ypaBHEHHE HW30THYTOM oOcu Opyca. ['paHudHbie
YCIIOBUSI.

6.YHuBepcalbHOE ypaBHEHHME i1 pELICHUS 3a7aud  OINpeAeTCHUs
nepeMeneH mpu u3ruoe.



7.Meton cun. Ilpunoxxenue Merona K pacyery IEpEeMEIICHUN CEYECHHUU
Opyca 1 pelieHuI0 CTaTUYECKU HEOTIPEIETUMBIX 3a]1ay.

8.YpaBHeHHUE Tpex MOMEHTOB. Pacyer cTaTHMYecKd HEONPEaEIUMBbIX
Hepa3pe3HbIX 0aJIoK.

9.XapaktepHble Cilydyad JHHAMUYECKOIO BO3JCHCTBUS  HArpy3KH.
[Tpunumn Jlanmambepa.

10.IMpunun lanambGepa k pacuery Opyca OpU PaBHOYCKOPEHHOM
nerxeHnn. KordhuimenT TMHaMUYHOCTH.

11. IMpunnun lamamOepa K pacuery Opyca IpH yJapHOM BO3ACHCTBUU
Harpy3ku. KoogdunmeHT TuHaMUYHOCTH NIPH yAape.

12.ITpo4HOCTh U KECTKOCTh OAJIKM MPHU YJapHON HArpysKe, MPUBOIAIICH
K U3THOY.

13.0cHoBbI TeOpuM KosiebaHuii Opyca. Bo3aMOXHOCTb M ONTACHOCTh pE30HAHCA.

14.13rubHble 1 KpyTUIIbHBIE KOJeOaHus BajaoB. Kputuueckas ckopocTb
BpAaIllCHUS Baja.

15.PacueT KpUTHYECKOM CKOPOCTH BpalllCHHs Bajla C  OJHOMN
COCPENOTOYEHHON MacCOW aHATUTUYECKUM CIIOCOOOM.

16.Pacuer KpHUTHYECKONW CKOPOCTM BpalleHUs Bajla C  JIBYMs
COCPEOTOYEHHBIMU MacCaMH aHATUTUYECKUM CIIOCOOOM.

17.9ueprernueckuii  meron Penes. PacdueT KpUTHUECKONW CKOpPOCTH
BpAILICHHS Bajla C HECKOJIBKMMH COCPENOTOUYCHHBIMU MACCAMH.

18.IIporpammubie cpenctBa m CAIIP, mpenHasHaueHHbIE I pacyeTa
KOJICOAHUI MEXaHUYECKUX CUCTEM.

19.11oBTOpHO-TIEPEMEHHOE BO3IAEHUCTBUE HArpy3ku. LMKIbl mepemeHbl
HanpspKEHW. PacdeT OCHOBHBIX MApAMETPOB LIMKJIIOB

20.ITonsiTie 00 ycTamoCTHOM pa3pyuwieHuU. I[IpUuyumHBI W MeXaHU3M
YCTAJIOCTHOTO pa3pylieHus. PacyeT Ha BBIHOCIMBOCTb.

21.0nbITHOE OmpeneseHue mpeena BBIHOCIMBOCTH MaTepuana. BivsHue
Ha Mpezel BBIHOCIUBOCTH PA3IUYHBIX (PaKTOPOB.

22.Koaddumuent npuBeneHus nukiaa. Pacder koadduimenta 3amaca
YCTAJIOCTHOM MPOYHOCTH TIPH CIIOKHOU JiehopMaIiui.

23.1IpoBepouHblil pacueT Baja HAa BBIHOCIMBOCTh IPU COBMECTHOM
NEeNCTBUM U3THba U KpydeHHUs.

24 Ilporpammubie cpencrBa u CAIIP, mpenHazHaueHHble 11 pacdeTa
Bajia Ha YCTaJOCTHYIO MPOYHOCTh MIPH CIOXKHOU JedOopMaLIiH.

KpuTtepun onieHKH 3K3aMeHa 0 JUCHMILIMHE B 0aj/iax

CTyaeHT momycKaeTcsl K 9K3aMEHY I10 JHUCIMIUIMHE B CITydae BBITTOJHCHHUS
UM y4eOHOTO TJIaHa MO JUCIMIUIMHE: BBIMOJTHEHUS KOHTPOJBHBIX U PacyeTHO-
rpadudeckux padoT. B cnydae Hanmnuus y4eOHON 3a0KEHHOCTH WITA MPOITYCKOB
CTYJIEHT OTpabaThIBaeT COOTBETCTBYIOIIME 3aHATUS B (opMme, TpenioKeHHOU
MpernoiaBaTesieM 1 PEICTaBICHHON B pabodeil mporpaMMe TUCITATIITAHBI.



OueHnBaHMe CTy/IeHTa HA IK3aMeHe

Ha »k3aMeHe cTyneHTy mnpenjaraercss OWIET, COCTOSIIUA M3 JBYX
TEOpEeTUYECKUX BOMpocoB. [locie oTBeTa Ha KaXKIblii BOMPOC CTYACHTY MOTYT
ObITh 3aJaHbl JIOMOJHUTEIbHBIE YTOYHSIONIME BOIMPOCHI, TPEOYIOIIUE KPATKOTO
orBeTa. JlOMONHUTENBHBIE BOIMPOCHI, KaK MPaBUIIO, 3aJAIOTCA NPH HEMOJIHOM
OTBETE U HYKHBI JIJIs1 00JIee aIeKBaTHOTO OLICHUBAHUS 3HAHU.

HroroBast arrecramus Ha dSk3aMeHe — Makcumym 40 OamwtoB. Mrtoropas
aTTeCTalllsl Ha ’K3aMeHe HauuHaeTcs ¢ 24 0amwioB (CTyIEeHThl MOTYT HaOpaTh Ha
sk3amene 24 — 40 6ayuoB). CTyIeHT, MOTYYUBIINN HA SK3aMEHE MeHee 24 0aioB,
CUHMTAETCS HE CIIABIIMM IIPEAMET - BHE 3aBUCUMOCTH OT CYMMBI 0aJIjIoB.

Kpurepuu oieHKHM yCTHBIX OTBETOB.

Kpurepmnii ouenkn «otan4no» (35-40 6aoB):

OTBeT OLICHMBAETCS HA «OTJIHYHO», €CIH OOYYarOUIMICSA: MOJIHO PaCKpbUI
collepKaHMe Marepuana B 0o0beMe, MPEeIyCMOTPEHHOM IPOTPaMMOM; H3JI0KUI
MaTepuasl TPaMOTHBIM SI3bIKOM, TOYHO UCIOJIb3Ys OOLIECTPUHSTYIO TEPMUHOJIOTHIO
U CHUMBOJIUKY, B OIpPEACICHHON JIOTMYECKON MOCIEI0BATEIbHOCTH; MPABUIHHO
BBITIOJTHUJI PUCYHKH, YEpPTEXH, Trpaduku, COMYTCTBYIOLIME OTBETY; IMOKa3al
yMEHUE WJUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MIpUMEpaMH,
MPOJIEMOHCTPUPOBAJI 3HAHUE TEOPUM PAHEE M3YUYCHHBIX COMYTCTBYIOIIUX TEM,
chOpPMHUPOBAHHOCTh U YCTOWYMBOCTH HCIOJI3yeMbIX TPU OTBETE YMEHUU U
HABBIKOB; OTBEYAJl CAMOCTOSITENIbHO, 0€3 HaBOMSIIUX BOIPOCOB MPEMOaBaTEIIs;
BO3MOXHBI OJJHA — JBE€ HETOYHOCTH IPU OCBELICHHUE BTOPOCTEIEHHBIX BOMPOCOB
WIM B BBIKJIAJIKaX, KOTOpPbIE OOYYAIOIIUNCA JIETKO HCIpaBWJI IMOCJE 3aMeYaHHs
npenoaaBaTels.

Kputepuii onenku «xopomo» (30-34 6a/1oB):

OTBET OLEHUBACTCS Ha «XOPOWIO», €CIM YAOBIETBOPSET B OCHOBHOM
TpeOOBAHMSIM Ha OLEHKY «OTJIMYHO», HO TPU HATOM HUMEET HEKOTOphIE U3
HEJIOCTATKOB: B HM3JIO)KEHUM JOMYIIEHbl HeOOJbIIue NpoOesbl, HE MCKA3UBIIUE
coJiep>KaHUe OTBETA; JAOMYIIECHbI OJWH — JIBa HEJ0YETa IPH OCBEIIEHUH OCHOBHOTO
coJiep>KaHMsl OTBETA, UCTIPABIICHHBIE MOCIIE 3aMEUaHusl MPENo1aBaTelis; TOMyIEHbI
omrOKa win 6oJiee IByX HEJOUETOB IPHU OCBEIIEHUU BTOPOCTENEHHBIX BOIPOCOB
WJIM B BBIKJIQJIKAX, JIETKO WCIIPABJIEHHBIE MOCIE 3aMEUYaHus TPENO01aBaTels.

Kpurepmuii oneHk# «ya0BJIeTBOPUTEIbHO» (24-29 6asioB):

OlieHKa «yI0BJIETBOPUTEJIbHO» CTABUTCA B CIEAYIOIIUX CIy4asiX: HEMOJIHO
PacKpBITO COJEpKaHWe MaTepuaina (coluepkaHhe H3II0KEHO (PparMeHTapHO, HE
BCerJa TMOCIEAOBaTeNIbHO), HO TIOKa3aHO oO0Imiee TMOHUMaHWE BOMpoca U
MPOJICMOHCTPUPOBAHBl YMEHUS, JOCTATOYHBIC JJII YCBOCHHUS MPOrPAMMHOTIO
Marepuaga; WUMEJUCh 3aTPYJHECHHUS WJIM JOMYIIECHbl OIMOKU B OIpeaeieHUN
TEPMUHOJIOTUHM JTMUCUMILIMHBI, 4YEepTeKax, BBIKJIAJKaX, HUCIpPaBICHHbIE MOCIHE
HECKOJIbKMX HABOJSIIMX BOIPOCOB MpEnojaBarTess; 00yJyarouuics He CIpaBUiICs
C NPUMEHEHUEM TEOPUU B HOBOM CHUTYallMM MPU BBITOJIHEHUH MPAKTHYECKOTO



3aJaHus1, HO BBIIIOJHUII 3aJaHHA 00513aTEIHLHOrO YPOBHA CJIOKHOCTHU I10 I[aHHOfI
TCMC, IIpH AO0CTATOYHOM 3HAHHMH TCOPCTHYCCKOIO MATCpHala BbISABJIICHA
HCIOCTAaTOYHAas C(bOpMHpOBaHHOCTB OCHOBHBIX YMGHHﬁ N HaBBIKOB.

OueHka «HEyI0BJIETBOPUTEJIBHO» CTAaBUTCS B CIEAYIOIIHMX CIy4asX: HE
PacKpBhITO OCHOBHOE COJIEp’KaHHE y4yeOHOro Marepuana; OOHApyKeHO HE3HaHUE
oOydaromumcsi Oonblleid Wi Hauboyiee Ba)XHOM YacTH Y4eOHOro Marepuaa;
JIONYIIIEHBI OMIMOKHU B ONPEACICHUH MTOHSATUM, PU UCTI0JIb30BAHUH TEPMUHOJIOTUN
JVCLUUIUIMHBI, B PUCYHKAX, YepTEkKaxX WM rpadukax, B BBIKIAJKaX, KOTOPbIC HE
WCIIPABJICHBI MOCJE HECKOJIBKMX HABOJIAIIMX BOIMPOCOB MpernoaaBaress, MeHee 60
% yuebHoro Matepuaia (0-23 6asna).

O0mas knaccupukanus omudoOK

[Ipn oueHke 3HAHUI W YMEHWH YyYalluXcCsl YYUTBHIBAIOTCS BCE OIIMOKHU
(rpyObie 1 HErpyObIC) U HEJOUYETHI.

I'pyObiMu  cumTaroTcss OMMOKH: HE3HAHUE OINPEACICHUS OCHOBHBIX
MOHSATUH, 3aKOHOB, MPAaBWJ, OCHOBHBIX TMOJIOKEHUM TEOpUH, HEe3HaHUE (Hopmyl,
OOILIECIPUHATHIX CHMBOJIOB O0O0O3HAUEHUW BEJIMYMH, EIUHUIl HUX HU3MEPEHUS,
HE3HAHUE HAUMEHOBAaHWM EIUMHUL W3MEpPECHUs; HEYMEHHUE BBIICIUTH B OTBETE
[JIABHOE, HEYMEHHWE IMPUMEHATh 3HAHUWSA, aJITOPUTMbl JUIA pPELICHUS 3aj]ady;
HEYMEHUE JIeNIaTh BBIBOJBI U OOOOIIEHUS; HEYMEHUE YUTATh U CTPOUTH TpaduKy;
HEYMEHHE TMOJIb30BaThCSI MEPBOMCTOYHUKAMH, YYEOHHKOM U CIPaBOYHUKAMU;
MOoTepsi KOPHS WM COXpPAaHCHHE IIOCTOPOHHETO KOpHs; oTOpachiBaHuE 0€3
OOBSICHEHUH OJHOTO W3 HUX; PABHO3HAYHBIE WM OIIMMOKH; BBIYUCIUTEILHBIC
OIH1OKH, €CIIU OHU HE SIBJIAIOTCS OMUCKOM; JJOTUYECKUE OIIHOKHU.

K HerpyObiM omm0kamM OTHOCATCSI: HETOYHOCTH (HOPMYIHUPOBOK,
ONPEAECICHUN, TOHATUH, TEOpPHM, BbI3BAaHHAS HEMOJHOTOM OXBaTa OCHOBHBIX
IPU3HAKOB OIPEIEIIEMOI0 IOHATHS WJIM 3aMEHOM OJHOIO - JIBYX H3 JTHUX
MPU3HAKOB BTOPOCTETICHHBIMU; HETOYHOCTh rpaduka; HEparMoOHAIbHBIN METO/I
pEIIeHHs 3a/ladyd WM HEJO0CTaTOYHO MPOJyMaHHBIA IUIaH OTBeTa (HapyIICHUE
JIOTUKW, TOJMEHA OTHAEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH);
HepallMOHAJIbHBIE METOJIBl Pa0OThl CO CHPAaBOYHON W JPYTrOHM JIMTEPATYPOM;
HEyMEHUE PEeIlaTh 33/1a4M, BHIMOIHATh 33JIaHUS B OOIIEM BHUJIC.

Hemoyerammu SBJSAKOTCA: HEpPAUMOHAIbHBIC NIPUEMbl BBIYHUCICHUUA U
npeodpa3oBaHUil; HEOPEIKHOE BBHIMOJHEHHE 3aMUCEH, UepTekKen, cxeM, IpauKoB.






