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Ilepedyenb KOMNETEHIIUIT U MHAMKATOPOB JOCTHKEHUA KOMIIETEHIHII ¢
yKa3aHueM 3TanoB ()OpMUPOBaHMs B MPollecce OCBOEHM S JUCITUIIINHBI

Nunexc
KOMIIETE
HIIUN

Conepxanue
KOMIIETEHIIUHU

Otarnbl GopMUpPOBaHUS
KOMITeTeHIMH (yKa3aTh BCe
tembl u3 PI1JT)

Jleknuu

JlaGopat
OpHBIC
3aHATHUS

IIpakTuue
CKHE
3aHATUSA

HanmeHnoBanue
OLICHOYHOTI'O CPe/ICTBa

OIIK-11

CriocoGeH PUMEHSITh METO b
KOHTPOJIS Ka4ecTBa
TEXHOJIOTHYCCKHUX MAIllluH U
000py10BaHUs, TPOBOUTH
QHAJIU3 IPUYMH HAPYLICHUI
ux paboToCTIOCOOHOCTH U
pa3pabaTbIBaTh MEPOTIPHSATHS
[0 UX TIPEIYIPEKICHUIO;

Tema 1,
Tema 2

Pedepar,
KonrponsHas pabora

OIlK-11.1

3HaeT OCHOBHBIE TPUHITUIIBI
HOPMHUPOBAHUS TpeOOBaHUH K
JeTajsiM, COOPOIHBIM
€UHHUIIAM, MEXaHU3MaM,
MaIlIiHaM, BO3MOKHEIC
HEHCIPABHOCTH Pa3IMUHBIX
3JIEMEHTOB TEXHOJIOTHYECKOTO
00opyT0BaHUS

Tema 1,
Tema 2

Pedepar,
KonrponsHas pabora

OIlK-11.2

YMeer npUMeHsTh
TEOPETHYESCKUE 3HAHUS IS
OITpe/IeTICHUSI ONITUMAITBHBIX
napaMmeTpoB
MIPOU3BOJICTBECHHBIX
MPOLIECCOB,
TEXHOJOTHYECKOTO
KOHTPOJIbHO-U3MEPUTEIHHOTO
o0opymoBaHus,
o0ecreurBaIONINX 3aJaHHbIH
YPOBEHB Ka4yeCTBa; IPOBOAUTH
aHaJU3 TIPUYHAH BO3MOYKHBIX
HEUCIIPABHOCTEH,
pa3pabaThIBaTh MEPOTIPHSATHS
0 WX MPEIYIIPEHKICHUIO

Tema 1,
Tema 2

Pedepar,
KonrponsHas padora

OIIK-11.3

Buageer ocHOBHBIMU
METOJIaMH KOHTPOJISI Ka4eCTBa
U METOAMKAMH OLIEHKH
TEXHOJIOTUYHOCTH MAIlIWH U
000pyIOBaHUS; METOIaMHU
pa3paboTKu MEPONPHSTHIA IO
MIPEAYIPEIKACHHIO
HApYILICHUSI
paboTococobHOCTH
00opynoBaHus

Tema 1,
Tema 2

Pedepar,
KonrpomnsHas pabora

OIIK-13

CriocobeH mpUMeHATh
CTaH/IapTHBIE METOJIbI pacueTa
IIPY IIPOEKTHPOBAHUH JIeTaJICH
1 y3JI0B TEXHOJIOTHUECKUX
MaIlIvH ¥ 000pyI0BaHNUS,

TeMa 3,
TeMma 4

TeMa 3,
Tema 4

TeMa 3,
Tema 4

IIpakTueckue
3a7a4i,
nabopaTopHas pabora

OIlK-13.1

3HaeT CTaHAapTHBIC MCTO/AbI

TeEMa 3,

TeMa 3,

Tema 3,

[IpakTuueckue




pacuera JeTajei u y3ios TeMa4 | Tema 4 Tema 4 3aJ1a4u,

TEXHOJIOTHYECKHUX MAIIHH 1 naGopatopHas pabora

00opyIoBaHUS

YMeeT ucnonb3oBaTh

CTaHIapPTHBIE METOIBI PACUETA TIpakTHyeckue
OI1K-13.2 | neraneii u y3nos Tema 3, | Tema 3, | Tema 3, sazan

TEXHOJIOTHYECKHX MAIIHH 1 TemMa 4 | Tema 4 Tema 4 '

naboparopnas pabota

o0opyIoBaHUS

BlageeT HaBBIKAMH pacyeTa

OCHOBHBIX IIapPaMETPOB

MEXaHU3MOB, PacyeTa Ha ITpakTHueckue
OI1K-13.3 | mpoYHOCTH U yCTOWYHUBOCTD Tema 3, | Tema 3, Tema 3, 3a1a9u

dopMmbI 1eTaneit u y3m0B temMa 4 | Tema 4 Tema 4 ’

TEXHOJIOTHYCCKHUX MAalllUH U
00opyT0BaHuUS

nabopaTopHas pabota




Ilepeuens ouenounwvix cpedocme no oucyuniune (Mooyio)

Ha3zBanue JluanasoH OUCHOK Koun-Bo Bcero
MUH - MaKC

3aI[a‘-II/IUI[J'[$I MPAKTHYECKUX 6- 10 > 12 - 20
3aHITHH
JlaboparopHas pabota 1 oTUeT 6-10 2 12-20
KonTtponshas pabota 6-10 1 6-10
Pedepart 3-10 1 6-10
DK3aMeHaIMOHHBIE OMJIETHI 24 - 40




IMkana oueHuBaHUA

Hudgpo
BO¢
BbIPaKe
HHUE

Breipake
HHE B
oaj1ax:

CinoBecH
oe
BbIpaxke
HHE

Kpurtepun oueHkH HHIUKATOPOB AO0CTH:KEHMSsI P popMe KOHTPOJIS:

IK3aMCH

87-100

OTiInyHO

OrleHKa «OTJIUYHO» BBICTABISIETCS CTYAEHTY, €CIIH TEOPETHYECKOE
COZIep)KaHUE Kypca OCBOCHO IOJHOCTBIO, 0€3 MpoOesioB; MCYEpPIBIBAOIIE,
MOCJIeIOBATEILHO, YETKO M JIOTHYECKH CTPOWHO H3JjlaraeT MaTepHal,
CBOOOJIHO CIIPABISIETCS C 3aJayaMM, BOMPOCAMH M JAPYTHMMH BHIAMH
NPUMCHEHHSI 3HAHWH; HCIONB3yeT B OTBETE JOMOIHUTEIbHBIN MaTepHai
BCE TPEIyCMOTPECHHBIC MPOrPAMMOI 3allaHHs BBITOTHEHBI, KA4eCTBO HX
BBHITMIOJIHEHHST OIIGHEHO YHCJIOM OaiioB, ONU3KAM K MaKCHMAaJbHOMY,
AHAJIIM3UPYET IMOJYUCHHBIC pe3yJH)TaTBI; MIPOABIIAACT CaMOCTOATEIIbLHOCTD
ITPU BBIMIOJIHCHU U 3a11aH1/1171

74 - 86

Xopowo

OneHKa «XOpOIIO» BBICTABISETCS CTYNEHTY, €CIH TEOpPETHYECKOe
coJiep’KaHMe Kypca OCBOEHO IIOJHOCTHIO, HEOOXOIWMBIE IPAKTHIECKHE
KOMIIETCHIIMM B OCHOBHOM C(QOPMHPOBAHBI, BCE IPEIyCMOTPECHHbIE
nporpaMmMoii  00yueHHsT y4eOHbIe 3aJlaHHs BBITIOJHEHBI, KayeCTBO HX
BBIMIOJIHEHUS JIOCTaTOYHO BbICOKoe. CTYyAEHT TBEpAO 3HAET MaTepuali,
IPAMOTHO M IO CYLIECTBY H3JIaracT €ro, HE IOIYCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

60- 73

Ynosner
BOPHUTEIb
HO

OneHka  «yJIOBIETBOPUTEIBHO»  BBICTABISIETCS  CTYIEHTY,  €CIH
TEOpPETUYECKOe CoJepKaHUEe Kypca OCBOCHO YacTHYHO, HO TpoOessl He
HOCAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAyCMOTPEHHBIX
MIPOTpaMMoii 3aJJaHnil BBITIONHEHO, HO B HUX UMEIOTCS OIIMOKH, IPH OTBETE
Ha MOCTABJIEHHBIH BONPOC CTYACHT IOIYyCKAaeT HETOYHOCTH, HEAOCTATOYHO
NpaBWIbHBIE (QOPMYJTUPOBKH, HAONIOJAIOTCS HApYLICHHUsS JIOTMYeCKOH
II0CJIEI0BATENFHOCTH B U3JI0KEHUH IPOrPaMMHOI0 MaTepHaa.

Hwmxe 60

Heynosn
€TBOPHTE
JIBHO

OLeHKa «HEYJIOBJICTBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIM OH HeE
3HaeT 3HAYUTENBHOW YacTH NPOrpaMMHOIO MaTepuaina, JdOIMyCKaeT
CYIIIECTBEHHbIE OINWOKH, HEYBEPEHHO, C OONBIIUMH 3aTpPYyIHEHHUSIMU
BBITIONHSET  TpaKkTHYecKue paboThl, HEOOXOMUMBIE  MPAKTUYECKHE
KOMIIETEHIINK HEe C(HOPMHUPOBaHBI, OONBIIMHCTBO MPEIyCMOTPEHHBIX
nporpaMmor oO0ydeHHs y4eOHBIX 3aJlaHUil HE BBIMOJIHEHO, KayeCTBO HMX
BBITMOJIHCHHUS OLIEHEHO YHCIOM 0aJUIOB, OJM3KUM K MUHHUMAJILHOMY




Hepeqeﬂb H KpaTKasl XapaKTEePUCTUKA OUCHOYHBIX CPEACTB

Neri/t | HaumenoBanue | KpaTkas xapakrepuctuka oneHouHoro |[IpencraBienue
OLICHOYHOT' O cpencTaa OLICHOYHOTO
cpencTBa CpelcTBa B
dbone
1 2 3 4
CpenctBo npoBepku ymeHuit npumeHsath| Komrmiekt
1 KoHTponbHast |mosydeHHbBIC 3HAHUS IJIS1 PEIICHUS KOHTPOJIbHBIX
pabora 3a/1a4 OMpPEACICHHOTO TUIIA [0 TEME WIIK| 3aJaHUi 0
pazneny. BapuaHTaM
[IpotyKT caMOCTOSITENIbHON PabOThI
CTYyJICHTA, IPEACTABISIONINI cOO0M
KpaTKOE M3JI0)KCHUE B TUCbMEHHOM
BU/IE TIOJTYYEHHBIX PE3yJIbTaTOB
3 TEOPETHYECKOT0 aHaIM3a ONPENAEICHHON Tembr
Pedepar Hay4dHOU (yueOHO-UCCIIeI0BATEIbCKOI) pedeparos
TEMBI, TJIe aBTOP PACKPBIBAET CYTh
uccneyeMou mpo0ieMbl, TPUBOIUT
pa3NUYHbIC TOUYKHU 3PEHUS, a TAKKE
coOCTBEHHBIC B3TJISIbI HA HEE.
3aJI0KyMEHTUPOBAHHBIN pe3yIbTaT
CaMOCTOATENIbHOTO UCCIIEI0BAHNUS,
BBITIOJIHEHHOTO Ha JIa00paTOpHOM Kommekr
Otuer no 000pyTIOBaHUH HJIU C TIOMOIIBIO 3aaHuN 1
2 Ja00paTOPHOI |CPEICTB KOMITBIOTEPHOTO BBITIOJTHEHUS
pabote MOJIETTUPOBAHMS, BKIIOUAIOIINN B ce0s1 | J1a00paTOpHBIX
BBIOOP TEOPETUUECKOTO OOOCHOBAHUS pabor

METO/1a UCCIIEOBAHMS, ONTUCAHUE XO/a
paborta, ee pe3yJbTaThl U BBIBOIBI.




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

@Daxkyremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne nmoaroroku_15.03.02 «TexHOJIOTrMYECKHE MAIIMHBL 1 000PYI0BaHHUE»

(k00 u naumenosanue)

[Mpoduns/mporpamma:; _ «O6opyaoBaHue HedTerazomnepepadoOTKm»
(raumenosanue)

KoMmuiekT 3aiaHuii 1JIsl MPOBeIeHUsI IPOMEKYTOYHOI aTTecTaluM (IK3aMeHa)

o pucuuruinae 51.0.27 «OcHOBEI TeopuH KoaebaHuii 1 BUOPOYCTONYNUBOCTHAY
(naumenosanue oucyuniumnor)

Bonpocsl k 3k3aMeHAMOHHBIM OHJIeTaAM

1. PaGora cratuueckoil 1 AuHaMuueckor cuil. IloreHunanbHas sHeprus nedopmaiuu npu
pacTsKEeHUH-CXKAaTUH, KPYUYEHUH, U3ruoe.

2. Teopema Kactmiibsno. Pacuer nepemenienus ceuenus opyca meroom KactuibsHo.

3. Teopema Mopa. Pacuer nepemenienns ceuenus opyca metogom Mopa.

4. Tlpasuno Bepemaruna. Pacuer nepemenenus ceuenust Opyca cnocooom Bepemiaruna.

5. luddepennuanbHoe ypaBHEHHE U30THYTOM ocu Opyca. ['panuyHbIe ycioBus.

6. YHuBepcaabHOE YpaBHEHHME MJIsl PEICHUS 3aladyd ONpEAeTCHHs NEpEeMEIICHUN NpHu
usruoe.

7. Meton cuin. [Ipunoxenue MeTo/la K pacueTy nepeMelleHnil ceueHnit Opyca 1 pelieHuto
CTaTUYECKHU HEOIIPENETUMBIX 3a/]a4.

8. YpaBHeHHe Tpex MOMEHTOB. Pacder cTaTudecku HEONpeAeTMMBIX HEpa3pe3HbIX OAIOK.

9. XapakTepHbie clydan TUHAMUYECKOTO BO3AecTBUA Harpy3ku. [Ipunmun J{anambepa.

10. Tlpuamun Jlamambepa k pacuety Opyca mpH pPaBHOYCKOPEHHOM JBHIKCHHH.
Koadpunuent nunamMmuaHOCTH.

11. IMpunuun JlanamGepa K pacyeTy Opyca HpH yAapHOM BO3JEHCTBUU HarpysKu.
KosddunueHtT AMHaMUYHOCTH MpU yaape.

12. TIpo4HOCTb U KECTKOCTh OAIKH NMPH YAapHOU HArpy3Ke, IPUBOAALICH K U3THOY.

13. OcHoBBI Teopuu Konebannii Opyca. Bo3MoKHOCTh M ONTaCHOCTH pe30HAHCA.

14. V3ruGHbie 1 KpYyTWIbHBIE KoJieOaHus BasioB. Kputrueckas cKopocTh BpallleHUs BaJa.

15. PacueT KpUTHYECKOH CKOPOCTH BpallleHUsl Bajla C OJHOM COCPElNOTOYEHHOI Maccoi
AHAIUTUYECKUM CIIOCOOOM.

16. Pacder KpUTHUYECKOM CKOPOCTH BPAIICHUS Bajia C IBYMsI COCPEIOTOUYCHHBIMU MacCaMu
AHAMTUYECKUM CITIOCOOOM.

17. DOueprernueckuili Meron Penes. Pacuer KpuTHUECKOW CKOPOCTH BpALLEHUS Bajia ¢
HECKOJIbBKUMHU COCPEOTOYEHHBIMU MaCCaMU.

18. IIporpammusie cpeactBa u CAIIP, mpenHasHaueHHbIE IJIs pacueTa KoJjieOaHUM
MEXaHUYECKHX CUCTEM.

19. TloBTOpHO-TIEpEMEHHOE BO3ACHCTBHUE HATrPy3KW. LIMKIBI TepeMeHBbl HaNpsKEHHH.
PacyeT 0CHOBHBIX apaMeTPOB LIMKJIOB



20. Ilonatue 00 ycTajmoCTHOM paspymeHud. [IpuduHBI W MeXaHU3M YCTaJOCTHOTO
paspyiieHus. Pacder Ha BBIHOCTHBOCTb.

21. OnbiTHOE ompejelieHre Mpejesia BHIHOCIMBOCTH MaTepuana. BiusHue Ha mpenen
BBIHOCITUBOCTH PA3IMIHBIX (PaKTOPOB.

22. oddpdunment mnpuBeAeHHs nMKiIa. Pacder koad¢uimeHTa 3amaca yCTaTOCTHOM
MPOYHOCTHU MIPH CIOKHOM Aedopmaiuu.

23. [IpoBepouHbIil pacdeT Bajia Ha BHIHOCIMBOCTH MPH COBMECTHOM JICWCTBUM M3rHba U
Kpy4YCHHUS.

24. Tlporpammubie cpeactBa u CAIIP, mpennasHadyeHHble [JIs pacueTa Bajga Ha
YCTaJOCTHYIO MPOYHOCTH MPU CIIOKHOM JedopMarii.

Kpurepnu oneHku 3x3aMeHa 1o JUCHUILINHE B 0ajiax

CryneHT pomyckaercs K 3K3aMEHy MO JUCHMIUIMHE B CIIy4ae BBIIOJHEHHUS UM
y4e0HOro IUIaHa MO TUCIHUIUIMHE. BBITOJHEHUS KOHTPOJBHBIX M PacueTHO-TpapUUeCKHX
pabot. B cnyuyae Hanuuus yueOHOM 3a/10JKEHHOCTH MM MPOITYCKOB CTYAEHT OTpadaThiBaeT
COOTBETCTBYIOLIME 3aHATHS B (hopMe, IPEUIOKEHHON NpenojaBaTesieM U MPeICTaBICHHON B
paboueli mporpamMme JTUCIUILTUHBI.

OueHnBaHue CTYJAEHTA HA IK3aMeHe

Ha sk3ameHe cTynmeHTy mpeuaraercsi OWJIET, COCTOSIUI U3 IBYX TEOPETUYECKUX
BonpocoB. [locie oTBeTa Ha KaxIbli BONPOC CTYAEHTY MOTYT OBIThb 3aJaHbl
JIOTIOJTHUTENIbHBIE YTOYHSIOMINE BOMPOCH], TPEOYIOIIe KPaTKOro oreera. J(omoaHuTeIbHbIe
BOTIPOCHI, KaK MPaBWJIO, 33JJAalOTCS MIPU HEMOJHOM OTBETE M HYXKHBI JUIs 0O0Jee aJeKBaTHOTO
OLICHMBAHUS 3HAHUH.

Hrorosas arrectanus Ha 3k3ameHe — MakcumyM 40 GansoB. MtoroBas aTrecranus Ha
9K3aMeHe HaunHaeTcs ¢ 24 06amioB (CTYACHTHI MOTYT HaOpaTh Ha 3k3amene 24 — 40 6amios).
CTyneHT, NOMy4MBIIMK Ha 3K3aMeHe MeHee 24 0aioB, CYMTACTCA HE CAABIIMM IpPEIMET -
BHE 3aBUCUMOCTH OT CYMMBI OaJIJIOB.

KpuTtepnu onieHKH YCTHBIX OTBETOB.

Kpurepuii onenku «otaudno» (35-40 OamtoB): OTBET OICHUBACTCS HAa «OTIHYHO,
eci 00y4JaroIIUCs: TIOJTHO PACKPBLI COEpKaHNe MaTepuaia B 00beMe, MPeayCMOTPEHHOM
POTPaMMON; M3J0XKHUII MaTeprall TPAMOTHBIM SI3BIKOM, TOYHO HCIONB3YST OOIICTTPHHSATYIO
TEPMUHOJIOTUI0O M CHMBOJIHMKY, B OIPEACICHHON JIOTMYECKOW TIOCIe0BATEILHOCTH,;
MPABWJIBHO BBHITIOJHWI PUCYHKH, YEPTEXHU, TpaduKH, COMYTCTBYIOIIME OTBETY; IMOKAa3al
YMEHHE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMU IPUMEPaMH, TPOJAEMOHCTPUPOBAI 3HAHUE
TEOPUU paHee M3YUYCHHBIX COMYTCTBYIOIIUX TeM, C(HOPMUPOBAHHOCTh M YCTOHYHMBOCTH
UCTIOJIb3yEeMbIX MPH OTBETE YMCHHI W HABBIKOB; OTBEUYAJ CaMOCTOSTEIBHO, 0€3 HaBOISAIINX
BOMPOCOB TIPEMOJABaTeNsA; BO3MOXKHBI OJHAa — JBE HETOYHOCTH TPH OCBEIICHUE
BTOPOCTENEHHBIX BOTPOCOB HMIIM B BBIKJIAJKAaX, KOTOPHIE OOYYAIONIMICS JIETKO HCIPaBHI
1ocJjie 3aMevyanus npemnogasareis. Kpurepuii onenku «xopoino» (30-34 6aios):

OTBeT OIICHUBAETCS HAa «XOPOIIO», €CIU YIOBJIETBOPSET B OCHOBHOM TPeOOBaHUSAIM Ha
OLIEHKY «OTJIMYHO», HO TPH ITOM HMEET HEKOTOpble M3 HEAOCTAaTKOB. B H3JIOKEHUHU
JOMyIIIEHBI HEOOJbIINE MPOOEIbI, HE UCKA3UBIINE COACPKAHUE OTBETA; OMYIICHBI OIHMH —
JIBA HEJIOYeTa MpPH OCBEIIEHWH OCHOBHOTO COJIEpPKaHUS OTBETA, HCIIPABJICHHBIC IOCIIE
3aMeYaHus MMPernoaBaTess; JOMYIIeHbl OMNOKa niu 0oJiee ABYX HEJOYETOB MIPH OCBEIICHUU
BTOPOCTENEHHBIX BOMPOCOB WM B BBIKJIAAKAaX, JIETKO HCIIPABJICHHBIC IOCIE 3aMEYaHUs
IIPEeIo1aBaTes.

Kpurepuii  omneHkm  «ymoBieTBOpHTENbHO»  (24-29  Gamnos): Omenka
«yIOBJIETBOPHUTEIHHO» CTABUTCS B CIEAYIOIIUX CIydasX: HETMOJIHO PACKPBITO CONEp)KaHHUE



Mmarepuana (comepkaHHe M3JI0KEHO (parMeHTapHO, HE BCerga IIOCIeIOBaTeNbHO), HO
MI0Ka3aHO 00lee MOHMMAHKUE BOMPOCA M MPOJACMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC IS
YCBOGHUSI MPOTPAMMHOTO MaTepHaja; MMENUCh 3aTPyTHEHUs WM JOMYIICHbI OIIUOKU B
OIIpEIeNICHNH TEPMUHOJIOTHH TUCIHIUIMHBI, YepPTEkKaxX, BBHIKIAJKAX, MCIPABICHHBIC TOCIIE
HECKOJIBKMX HABOJSIIMX BOIPOCOB IMPENoJaBaressl; OOy4YalolMiics HE CHOpaBUWICS C
IPUMEHCHUEM TEOPUU B HOBOH CUTyalld NPH BBIMOJHEHHH MPAKTHYECKOTO 3aJaHusi, HO
BBITIOJTHIJI 3a/IaHHsI 0053aTEFHOTO YPOBHSI CIOKHOCTH I10 JAaHHOW TeMe; MPH AOCTATOYHOM
3HAaHUH TEOPETHUYECKOI0 MaTepualia BBISBICHA HEJIOCTaTOYHAs CHOPMUPOBAHHOCTH
OCHOBHBIX YMEHUH U HABHIKOB.

OmeHka «HEYJOBIETBOPUTEIHHO» CTABHUTCS B CICAYIONIUX CIydasxX: HE PacKpBITO
OCHOBHOE COJIep’KaHHe Yy4eOHOro wmarepuana, OOHApY)XEHO HE3HaHHWe OOydJaroIUMCs
Oonpuiel wnM HaumbOojee BaXKHOM dYacTH ydyeOHOro MaTepuana, JOMYILIEHbl OLIMOKUA B
OIPEACICHUH TOHSATHH, TPH HCIOJIb30BAHUM TEPMHUHOJIOTHU IHMCIMIUIMHBI, B PUCYHKaX,
yepTexax WM rpadukax, B BBIKIAQJIKaX, KOTOPbIE HE HCIPABJICHBI IOCIE HECKOJIBKUX
HaBOJISIIIUX BOIIPOCOB Ipenoasarens, Meree 60 % yueOHoro marepuana (023 6ama).

Oo0mas kaaccupuxkanus oMMOOK

[lpu oneHke 3HAHWK W YMEHHH yYalIUXCS YYHTHIBAIOTCS Bce OIMMOKH (TpyObie u
HEerpyObIe) ¥ HETOUETHI.

['pyObiMH cunTaroTCs OMIMOKU: HE3HAHUE ONpPEAEICHHsI OCHOBHBIX IMOHSATHIH, 3aKOHOB,
IPaBUJI, OCHOBHBIX MOJOXEHUH TEOpUH, He3HaHue (Gopmys, OOLIETIPUHATHIX CHMBOJIOB
0003HaYeHU BEIMYMH, E€IUHUL UX W3MEpPEHMs; HE3HAaHWE HAUMEHOBAaHUU EIUHUI
U3MEPECHUS; HEYMEHHE BBIJCINTh B OTBETE IJIaBHOE, HEyMEHHWE IPUMEHATH 3HAHUS,
JITOPUTMBI JIJIS1 pELICHUs 3a]1a4; HEyMEHHUE JIeJaTh BbIBOIbI U 0000IIEHMSI; HEyMEHUE YUTATh
U CTPOUTh TIpaduKH; HEYMEHHE TII0JIb30BAThCSA IEPBOMCTOUYHUKAMHU, YYEOHUKOM U
CIPABOYHUKAMM; TIOTEPSI KOPHS WM COXPAHEHHE MOCTOPOHHErO KOpHS; OoTOpachiBaHUE Oe€3
OOBSICHEHHH OJIHOTO U3 HUX; PAaBHO3HAYHbIE UM OIIMOKH; BBIYMCIUTEIbHBIE OIINOKH, €CIIN
OHU HE SIBJIAIOTCS OMMCKOM; JIOTHYECKUE OIINOKH.

K ©HerpyObiM ommOKaM OTHOCSTCS: HETOYHOCTH (HOPMYIUPOBOK, OIPEAEICHU,
MOHATUM, TEOpPU, BbI3BAHHAS HEMOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OMPEAEISIEMOro
HOHSTHS WIM 3aMEHOM OJHOIO - JIBYX M3 3TUX IIPU3HAKOB BTOPOCTEIIEHHBIMH, HETOYHOCTh
rpa¢uka; HepalMOHAIbHBIM METO/I PEIICHHUS 3a/1a4i WU HeIOCTaTOUYHO MPOJTyMaHHbIHN TJIaH
oTBeTa (HapyIllIeHHEe JIOTHKH, TOJMEHA OTICIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTCIICHHBIMH);
HEepalMOHaJIbHbIE METObl PAadOThl CO CIPABOYHOM M JAPYrol JIUTEpaTypod; HEyMeHue
pelaTh 3a/1a4M, BBHIIOIHATH 3a/1aHUs B 00IIEM BUJIE.

Henoueramu sBIsIOTCS: HEpallMOHAJIBHBIE IPUEMBI BBIUUCIECHUI M MPeoOpa30BaHUIA;
HeOpeKHOE BBITIOJIHEHUE 3aMHUCel, yepTexel, cxeM, rpaduKoB.



MuHucTepCTBO HAYKH | BBICIIET0 0O0pa3oBaHust Poccuiickoit denepanuu
HwKkHEKaMCKUH XUMHUKO-TEXHOJIOTHYSCKAN UHCTHTYT ((rimuan)
(beneparbHOTO TOCYaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BBICIIIEr0 0Opa30BaHuUs
«Ka3aHCKMI HalMOHAJIbHBIN UCCIIEIOBATEIbCKAN TEXHOJIOTUUECKUN YHUBEPCUTET

@Daxkynremem _ MexaHUYECKUN

Kageopa__Maimun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hanpasnenne nmoaroroku_15.03.02 «TeXHOJOTHYECKHE MAIIIMHBI U 000PYIOBAHHE
(k00 u Haumenosanue)

[Mpoduns/mporpamma:; _ «O6opyaoBaHue HedTerazomnepepadoTKm»
(raumenosanue)

KommnuiekT 3agannii 1J1s1 KOHTPOJIbHOI padoThI

o pucnuiuinae 51.0.27 «OcHOBBI TEOpUH KOJIeOaHNil U BUOPOYCTONYUBOCTHY
(naumenosanue oucyuniumnor)

Kontponpnass pabora mpeaHa3sHaueHa Jisi ONpPENEICHUS CTENEHU YCBOCHHS
CTyJICHTaMH CIIOCOOOB pacuera JieTajaeil MallliH U KOHCTPYKIUM Ha )KeCTKOCTh, B TOM YHCIIE,
IIpU IMHAMUYECKOM BO3JECHCTBUM HATPY3KH.

3aganue
BapuanTt 1

C nmomol1pto SHEpreTuyeckoro Metoa Mopa paccuutarh nporud ceueHus Opyca B
touke A. Moayns ynpyroctu marepuana 6pyca E = 200 I'Tla. Ceuenne 6pyca — nBytaBp No
12. PacueTHas cxema Opyca IpHUBe/ICHa Ha PHCYHKE.
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Pucynok. Pacuernas cxema Opyca K 3aJaHHI0 KOHTPOJIBHOU pabOTHI
3HaveHUs BHEIIHUX HArpy3ok 3aaansl: P = 4 kH; M = 3 kHwm; q = 2 kH/m.

Bapuanr 2

C moMoIbI0 SHEPreTHIECKOro MeTo1a Mopa paccuuTarh mporud ceueHus Opyca B
Touke A. Moayne ynpyroctu matepuana opyca E = 200 I'Tla. Ceuenue 6pyca — AByTaBp
Ne 12. PacuetHnas cxema Opyca mpuBeieHa Ha PUCYHKE.

3Ha4yeHHs BHENTHUX Harpy3ok 3amaHbl: P =4 kH; M = 3 xHwm; q = 2 kH/wm.



Pucynok. Pacuernas cxema Opyca K 3aJaHHIO KOHTPOJIBHON PabOTHI

BapuanTt 3

C nomol1ibto dHEpreTuyeckoro Metosa Mopa paccuutars nporud ceuenus Opyca B
touke A. Moayns ynpyroctu marepuana 6pyca E = 200 I'Tla. Ceuenne 6pyca — neytaBp No
12. PacuetHnas cxema Opyca nmpuBeieHa Ha PUCYHKE.

N

0,4 m 0,4 m

A
/
A

Pucynok. Pacuetnas cxema Opyca K 3aJaHHIO KOHTPOJIBHON PabOThI

3HaveHUs BHEIIHUX HArpy3ok 3aaansl: P = 4 kH; M = 3 kHwm; q = 2 kH/wm.

Bapuant 4

C nmomol11b10 SHEpreTuyeckoro Metoia Mopa paccuutars nporud ceueHus Opyca B
touke A. Moayns ynpyroctu marepuana 6pyca E = 200 I'Tla. Ceuenne 6pyca — nByTaBp No
12. PacuerHas cxema Opyca nmpuBecHa Ha PUCYHKE.
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PucyHnok. Pacuetrnas cxema Opyca K 3aaHUI0 KOHTPOJIBHOM paOOThI
3HaycHHs BHEIIHMX HAarpy3ok 3aganel. P =4 kH; M = 3 xHwMm; q = 2 kH/wm.



BapuanT 5

C nmomol1p10 SHEepreTuyeckoro Metoa Mopa paccuutarh nporud ceueHus Opyca B
touke A. Moayns yrpyroctu marepuana 6pyca E = 200 I'Tla. Ceuenne 6pyca — nBytaBp No
12. PacueTtHas cxema Opyca nmpuBeicHa Ha PUCYHKE.

04m 0,4 m 0,4 m 0,4 m 0,4m
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PucyHnok. Pacuetnas cxema Opyca K 3aJaHUI0 KOHTPOJIBHOM pabOThI
3Ha4yeHHs BHEITHUX Harpy3ok 3amaHel: P =4 kH; M = 3 xHwm; q = 2 kH/wm.
Bapuanr 6
C moMomIbI0 SHEPTETHIECKOT0 MeTo1a Mopa paccuuTarh mporud ceueHus Opyca B

touke A. Moayns ynpyroctu marepuana 6pyca E = 200 I'Tla. Ceuenne Opyca — neytaBp No
12. PacuetHnas cxema Opyca nmpuBeieHa Ha PUCYHKE.
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Pucynok. Pacdernas cxema Opyca K 3aJJaHHIO KOHTPOJIBHOH paObOThI
3Ha4yeHHs BHEITHUX Harpy3ok 3amaHel: P =4 kH; M = 3 xHwm; q = 2 kH/wm.
Bapuanr 7
C moMomIbI0 SHEPTETHIECKOT0 MeTo1a Mopa paccuuTarh mporud ceueHus Opyca B
Touke A. Moayns ynpyroctu marepuana 6pyca E = 200 I'Tla. Ceuenne Opyca — neytaBp No

12. PacueTtHnas cxema Opyca npuBeieHa Ha PUCYHKE.
3Ha4yeHHs BHEITHUX Harpy3ok 3anaHbl: P =4 kH; M = 3 xHwm; q = 2 kH/wm.
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Pucynok. Pacuetnas cxema Opyca K 3aJaHUIO0 KOHTPOJIBHOM pabOThI

Bapuant 8

C nomol1ipto 3HEpreTuyeckoro metosa Mopa paccuurars nporud ceueHus Opyca B
Touke A. Moayns ynpyroctu matepuana opyca E = 200 I'TTa. Ceuenue 6pyca — nBytaBp Ne

12. PacuetHas cxema Opyca nmpuBeicHa Ha PUCYHKE.
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Pucynok. PacueTHast cxema Opyca K 3aJJaHUIO KOHTPOJIBbHOM pabOThI

3Ha4ycHHs BHEITHUX Harpy3ok 3amaHel: P =4 kH; M = 3 xHwm; q = 2 kH/wm.

Bapuant 9

OnpenenuTs CUIbI 1aBJIEHUS HA BaJl HA €0 ONOpax, pacyeTHas CXemMa KOTOpPOro
NOKa3aHa Ha pucyHke. Peakiuu Ha onopax paccuutarbh MetofoM cui. KoaddummenTs
KaHOHMYECKUX YPaBHEHUI METO/1a CUJI ONPEAEIUTh C IOMOIIIBIO criocoba Bepemaruna.

JnameTp Bajia Ha BCEX €ro y4acTkax OJUHAKOBBIN.

3HaveHUs BHEIIHUX HArpy3ok 3aaansl: P = 4 kH; M = 3 kHwm; q = 2 kH/wm.
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Pucynok. Pacuetnas cxema Opyca K 3aJaHHIO KOHTPOJIBHON pabOThI



BapuanT 10

OnpenenuTs CUIbI 1aBJIEHUs HA BaJl HA €r0 OMOpax, pacueTHas cxema KOTOpPOro
nokazaHa Ha pucyHke. Peakiuu Ha oropax paccuutarb MeTooM cuil. Koaddumentsr
KaHOHMYECKUX YPaBHEHUH METO/1a CHII OTIPEICTUTh C TOMOIIBIO criocoba Bepemniaruna.
JlnameTp Bajia Ha BCEX €ro y4acTKax OJMHAKOBBIN.

3Ha4ycHHs BHEITHUX Harpy3ok 3amaHel: P =4 kH; M = 3 xHwm; q = 2 kH/wm.
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Pucynok. Pacuetnas cxema Opyca K 3aJaHHIO KOHTPOJIbHON pabOThI

Bapuanr 11

OmnpenenuTh CHIIBI JABJICHUS Ha BaJl HA €r0 OMOpPax, pacueTHasi cxeMa KOTOpOro
MOKa3aHa Ha pucyHke. Peakiuu Ha onopax paccuutarh MetofoM cui. KoaddurmeHTs
KaHOHUYECKUX YPaBHEHUI METO/Ia CHJI OTIPEIEIINTh C MTOMOIIBI0 criocoba Beperniaruna.
JlmameTp Bajla Ha BCEX €r0 yJacTKaX OJWHAKOBBIMA.

3HauyeHHs BHENIHMX HAarpy3ok 3aganel. P =4 kH; M = 3 kHwm; q = 2 kH/wm.
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Pucynok. Pacuetnas cxema Opyca K 3aJaHHIO KOHTPOJIBHON pabOThI



Bapuanr 12

OnpenenuTs CUIbI IaBJICHUS] HA BAJ HA €ro OMopax, pacueTHasi CXxema KOTOpOoro
MOKa3aHa Ha pUCyHKe. Peakiuu Ha omopax paccuutarh MetogoM cui. KoaddummeHTs
KaHOHMYECKUX YPaBHEHUH METO/a CHJI OTIPEACITUTH C TOMOIIBIO criocoba Bepemniaruna.
JlmameTp Bajia Ha BCEX €ro yJyacTKaX OJMHAKOBBIM.

3Ha4YeHHs BHEITHUX HAarpy3ok 3aaanel. P =4 xkH; M = 3 xkHwm; g = 2 kH/m.
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Pucynok. Pacuernas cxema Opyca K 3aJaHHIO KOHTPOJIBHON PabOTHI

Bapuanr 13

OnpenenuTs CUIbI IaBJICHUS] HA BaJ HA €ro Oropax, pacueTHasi CXxema KOTOporo
MOKa3aHa Ha pucyHKe. Peakiuu Ha onopax paccuutarh MetogoM cui. KoaddurmeHTs
KaHOHMYECKUX YPaBHEHUH METO/a CHII OTIPEACTUTh C TOMOIIBIO criocoba Bepemniaruna.
JlmameTp Bajia Ha BCEX €ro yJacTKaX OJMHAKOBBIMA.

3HaveHUs BHEIIHUX HArpy3ok 3aaanbl: P = 4 kH; M = 3 kHwm; q = 2 kH/wm.
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Pucynok. Pacuetnas cxema Opyca K 3a1aHHIO KOHTPOJIBHON pabOThI

Bapuant 14

OmnpenenuTs CUIIBI JABJICHUS HA BaJl HA €r0 OIIOpax, pacyeTHasi CXemMa KOTOpPOro
MoKa3aHa Ha pucyHke. Peakiuu Ha oropax paccuutarbh MeTo oM cuil. KoagpuimeHnTsr
KaHOHMYECKUX YPAaBHEHUI METO/A CUJI ONPEAEIUTh C MOMOIIBIO criocoda Bepemaruna.
JlnameTp Baja Ha BCEX €ro y4acTKaxX OJMHAKOBBIM.

3HauyeHMs BHEITHUX Harpy3ok 3aaanel: P =4 kH; M = 3 xHwm; q = 2 kH/m.
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Pucynok. Pacuetnas cxema Opyca K 3aJaHHIO KOHTPOJIBHON PabOThI

BapuanT 15

OnpenenuTs CUIbI IaBJIEHUS] HA BaJl HA €ro Oropax, pacueTHasi CXxema KOTOpOoro
MOKa3aHa Ha pucyHKe. Peakiuu Ha onopax paccuutarh MetogoM cui. KoaddummeHTs
KaHOHHYECKUX YPaBHEHUH METO/a CHII OTIPEACTUTh C TOMOIIBIO criocoba Bepemniaruna.
JlnameTp Bajia Ha BCEX €ro y4acTKax OJIMHAKOBBIM.

3HauyeHMs BHEITHUX Harpy3ok 3ajaanel: P =4 kH; M = 3 xHwm; q = 2 kH/wm.
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Pucynok. PacueTHas cxema Opyca K 3aJJaHHUI0 KOHTPOJIBHON pabOThI

BapuanT 16

OnpeneauTh CHIBI TaBJICHUS HA BaJ HA €ro OTropax, pacueTHas cXxema KOTOPOro
MOKa3aHa Ha pUCYHKe. Peakiuu Ha onopax paccuuTarh MeTofoM cui. KoaddurumeHTs
KaHOHMYECKHX YPaBHEHUH METO/a CHII OIIPEACIIMTh C IIOMOIIBIO criocoba Bepemaruna.
JlmameTp Bajia Ha BCEX €ro y4acTKaxX OJMHAKOBBIN.

3HaucHMs BHEITHUX HAarpy3ok 3aganel: P =4 kH; M = 3 xHwm; q = 2 kH/m.
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Pucynok. PacueTHas cxema Opyca K 3aJJaHHI0 KOHTPOJIBbHON paboThI



Kpurtepuu oueHku:
Kpurepuii oieHKH MaKCHUMAaJIbHBIM YU CJIOM 0as10B - 10:

Beimonnensl Bce TpeOoBaHMs 3ajaHus K pabore. PacueTHble CXeMBI, SIIOPHI
NOCTPOEHBl NPAaBUIBHO C COOMIOJEHHEM Maciutaba W mpaBui odopmieHus. Pacuers
BBITIOJTHEHBI C JOCTaTOYHON CTENEeHbI0 TOYHOCTH. [loka3aH BBIBOA pacdeTHBIX (GOpMy.
YucnoBsle BeIWYMHBI B (QOpMylax COMPOBOXKIAIOTCA eIUHHLIAMU u3MepeHuid. Han
€IMHUIIAMU M3MEPEHUI BBIMOJIHEHbI MpaBWiIbHbIE NpeoOpasoBanus. KpymHble u menkue
YHCIIOBBIC BEJIMYMHBI MPEACTABICHBI B TIOKAa3aTeIbHONU (hopMe — MAaTEMAaTHIECKHE JCHCTBHS
HaJl HUMU BBITIOJTHEHBI 0€3 OMIMOOK.

Kpurtepuii ouenku Ha 8 6a.1710B:

BoinmonHensl Bce TpebOoBaHMS 3agaHusi K pabore. PacueTHble CXeMbl, 3IIOpPbI
HOCTPOEHbl NPAaBUIBHO, HO C HEOONBIIMMHU HapyUIEHMSAMHU B IHpaBuiIax OG(OPMIICHHMS.
Pacuersl BenMyumH MecTaMM HE JOCTUIAIOT JOCTATOYHOM CTENEHU TOYHOCTH. MMmerorcs
HeOOJbIIEe OTPEeXH B BBHIBOJAE pacueTHBIX (opMyin. UMcIoBBIE BETMYMHBI B (QOpMyrax
CONPOBOXKJAKOTCA €IMHALAMH u3MepeHuil. He Haxg BcemMm eauHuLaMu  H3MEPEHUU
BBINOJIHEHBI TPaBUJIbHBIE MpeoOpazoBaHus. KpyIHble M MeNKHE YUCIIOBbIE BEJIUYMHBI HE
BCErJa MPEJACTABICHBl B TMOKa3aTeNbHOW (OpME — TMPH BBHIMOJIHEHUH MaTeMaTHYECKHX
JEHCTBUI HaJ HUMHU UCIOJIb3yeTcs (popmat uncen ¢ GUKCUPOBAHHOM 3aIsATOM.

Kpurtepuii ouenku Ha 6 6a71710B:

Bremonneno ne menee 60% TtpeGoBanuii 3amanusi Kk paborte. PacuerHsie cxemsl,
AMIOPBI TOCTPOEHBI MPABUIIBHO, HO C CYIIECTBEHHBIMU HAPYIICHUSAMHU MPABUI O()OPMIICHHUS.
IIpn mpoBeneHMM pacyeTOB MMEIOTCA CYIIECTBEHHBIE IMOTEPU TOYHOCTH BenWuuH. [lpn
BBIBOJIE PACUETHBIX (DOPMYIT TOMyIIEHBI HEKOTOphIe omnOku. He Bce ynciioBbIe BETUYHHEI B
dbopmynax CONPOBOXKAAIOTCA €AUHUIIAMH u3MepeHuid. He Bcerma Hajmg eauHUIIAMHU
U3MEPEHUN BBINOJIHEHbl NpaBUWiIbHbIE NpeoOpa3oBaHus. KpymnHble M MelKkHe YHCIOBBIE
BEJIMYUHBI IPEJICTABIICHBI B PA3IIMYHBIX (DOpMaTax, NPUBOASIINX K HAKATITMBAHHUIO OIIMOKH.

Kpurepuii oueHKH «Hey/10BJIeTBOPHTEIbHO!

Ecnu xoTst Obl OAMH U3 MEPEYUCICHHBIX KPUTEPUEB JUII MUHUMAJIBHOM OIICHKU HE
COOJII0IaeTCsl, BBICTABIIAETCS OLICHKA <«HEYJOBJIETBOPUTEIBHO», padoTa BO3BpallaeTcs Ha
OpaboTKY.



MunucTepcTBO HayKH | BhICIEro oopazoBanus Poccuiickoit denepanuu
HwxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUIA HHCTUTYT (prina)
(denepaabHOro rocy/1IapCTBEHHOTO OI0/IKETHOTO 00Pa30BaTENIbHOTO YUPEKIACHUS
BBICILIETO 00pa30BaHUs
«Ka3aHCKUI HallMOHAJIBbHBIA UCCIEN0BATENBLCKUN TEXHOJIOTHYECKU YHUBEPCUTET

@Dakyremem _ MexaHUYECKUN

Kageopa__Maimun u annapatoB XMMHUYECKUX MPOU3BOJICTB

Hamnpasnenne moaroroku_15.03.02 «TeXHOJOTHYECKHE MAIIUHBI U 000PYI0BaHHE»

(k00 u naumenosanue)

[Mpoduns/mporpamma: _ «O6opyaoBanue HedTerazomnepepadOTKm»

(raumenosanue)

KommnuiekT 3aganuii 1J1s1 NPaKTHYECKUX padoT

o qucumruinae b1.0.27 «OcHOBBI TEOPHUH KOJICOaHU U BUOPOYCTOMYMBOCTHY
(Haumenosanue oucyuniumnol)

Pemenue 3amaum pacuyera BpamialomIerocss Bajia MpH  [HUKIAYECKOM XapaKTepe
WU3MEHEHUS HANPSKCHU.

3HaueHUs Harpy30K 3a/1aHbl:

- BpPAILLAIOIIMI MOMEHT, I€peJaBacMblii Ha Ball OT LIKMBA PEMEHHOW Iepeladyu WINA
mydter M1 = 600 Hwm;

- MOMEHTHI Ha pabounx kojecax — M2 = M3 = 300 Hw;

- paauanbHasi CUila IaBJICHUS HA BaJ CO CTOPOHBI PEMEHHOU Iepeaayu, JeHCTBYOMIast
B ropu3oHTaIbHOM Tuiockoctu — 2000 H;

- pamuanbHas cuia JaBJICHWS Ha Bajd CO CTOPOHBI Kojeca 1, nelicTByromias B
ropu3oHTaIbHOM MmTockocTy — 1000 H;

- pamuanbHas cuia JAaBJICHHUS Ha Bajl CO CTOPOHBI Kojeca 2, NEWCTBYIOMmas B
BepTHKaIbHOM miockoctr — 3000 H;

- UTMHA y4acTKa Baja Moj NoJIUIMHUKOM — 20 MM;

- IJIMHA yJacTKa BaJia 1o koixecom — 60 mm;

- UTMHA KOHCOJIBHOTO y4acTka — 120 mwm;

- UTMHA y4yacTKa Bajia noj mkuBom — 40 mm;

JUTUHBI OCTalIbHBIX YYACTKOB Bajia BEIOUPAIOTCS CAMOCTOSTEIBHO.

3anaya pemaetcs aHanuTuuecku 6e3 npumenenus CAE-nporpamm.

1) mOCTPOUTH AMIOPBI KPYTSIIETO U U3rHOAOIIET0 MOMEHTOB;

2) paccuuTaTh HANPSDKEHHUSI OT MOMEHTOB, BRIOPAHHBIX ISl OLIACHOTO CEUCHHS;

3) TpoOBECTH CTAaTHYECKHI pacueT, CKJIAIbIBAs HANPSHKCHUS [0 TPETed TEOopHUH
IPOYHOCTH;

4) BBINOJIHUTH NMPOBEPOYHBIN pacyeT Ha YCTAJOCTHYIO MPOYHOCTH MO KOID(DUIHUEHTY
3araca yCTaJIOCTHOM IPOYHOCTH.
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Kpurepuu ouneHku:

Kpurepuii MmakcumaabHoii onenku — 10 6asioB

Omnropbl NOCTPOEHbI NpaBuiibHO. [IpaBuiabHO HalineHo omacHoe cedyeHue. Pacuer Ha
CTaTUYECKYI0 TMPOYHOCTh BBINOJHEH 0e3 omuOok. IIpaBunbHO BBHIOpAaHBI 3HAYEHUS
KO3(Q(QUIMEHTOB BIUSHUS pPa3MEpoOB, YUCTOThI OOPaOOTKM INOBEPXHOCTH, KOHILIEHTPALUU
HanpspkeHuid. [lomydeHo BepHOe pemnieHHE 1O KOI(PQUIIMEHTY 3amaca yCTaJIOCTHOU
IPOYHOCTH.

Kpurepuii ouenku Ha 8 6a;10B

Ha »smropax He coBceM deTKo ompenensiercs tun nuHuU (rpaduka). [IpaBmibHO
HAWJICHO OMacHoe ceueHue. PacdeT Ha CTATHYECKYH0 MPOYHOCTH BBINIOJIHEH C HEKOTOPOU
NOTpenTHOCThI0. He coBceM KOppPEKTHO BBHIOpaHBI 3HAYCHUS KOA(OUIIMEHTOB BIUSHUS
pa3MepoB, YHCTOTHI OOPaOOTKH MOBEPXHOCTH, KOHIEHTpAalWu HampspkeHuil. [lomydeHo
BEPHOE pENIeHHE 1Mo KOIPPUITUEHTY 3amaca yCTAIOCTHOW MMPOYHOCTH.

Kputepuii MUHUMAaIbHON OLlEHKH — 6 0aJ1710B

Ha smropax He coBceM ueTko ompeaensercs: Tun jguaun (rpaduka). He coBcem BepHO
HalJIeHO OrMacHoe ceueHue. Pacuer Ha CTaTUYECKYH0 MPOYHOCTH BBIMOJIHEH C HEKOTOPHIMH
omubkamu. He coBceM KOppeKTHO BhIOpaHbl 3HAUCHHS KOA(D(UIIMEHTOB BIUSIHUS Pa3MEPOB,
YUCTOTHI OOpaOOTKM TOBEPXHOCTH, KOHIICHTpAIuu HanpsokeHuid. [lomydeHo BepHoe
peuieHre Mo Ko3(pPUIMEHTY 3amaca yCTaJOCTHOM MPOYHOCTH, HO B pacyeTax HMEIOTCS
HEKOTOPBIE OIIMOKH.

Kpurepnii oneHkH «HeyA0BJIeTBOPUTEIbHO!
OneHka «HEyJOBIETBOPUTEIBHO» BBICTABIIAETCS B TOM CIIydae, €CJIM HE BBIIOJIHEH XOTS Obl
OJIMH IYHKT KPUTEPUEB MUHUMAJIbHON OLIEHKHU.
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KommuiekT 3aganuii 1141 1a00paTOPHBIX padoT

o qucumruinae b1.0.27 «OcHOBBI TEOPHUH KOJICOaHU U BUOPOYCTOMYMBOCTHY
(raumenosanue oucyuniumoi)

JlabopaTopHas padora 1

Hcnonb3yst (u3nueckyr0 MoJelb JABYXOIOPHOro Opyca W JBa HHAMKATOpPA
NepeMEIIeHN YacOBOTO THIIA, U3MEPUTH YTroJ MOBOPOTA TMOMEPEYHOrO CEUEHUS Ha JIEBOM
HIApHUPHOW ormope W mporud Opyca mo cepenuHe. [IpuMeHss pacyeTHBIE YHEPTETHUECKUE
Metonbl Mopa u Bepemarvna BBIYHCIHTH T€ kK€ BeNWYMHBL. CpaBHUTH M3MEpPEHHBIE U
pacueTHble 3HaUeHusA. OnpeaenuTh MOrPemHOCTh n3MepeHust. Crenarb BBIBOJIBI 1O padoTe.
Odopmutsb oTHeT 10 J1abopaToOpHOI padoTe.

JlabopaTopuas padora 2

Ncnonb3yst pU3U4ecKyr0 MOJENbh CTAaTUYECKH HEOIPEAeTUMOro Opyca W MHIUKATOP
MEPEMENIEHN YaCOBOTO THIIA, U3MEPUTh MOMEHT 3allleMJIEHUs Ha JIeBOM omope. [Ipumensis
pacueTHble METOJbl CHUJ M YPAaBHEHUS TPEX MOMEHTOB BBIUYHUCIHTH MOMEHT 3allleMJICHUS.
CpaBHUTH HM3MEPEHHBIE M pacueTHble 3HaYeHus. ONpeAcuTh MOTPEHIHOCTh H3MEPEHUS.
Cnaenatp BeIBOABI IO pabote. OPOpMHUTH OTUET 1O JIabOpaTopHOil padoTe.

Kpurepun onenku:

Kpurtepuii makcumaabHol onenkn — 10 6annos

N3MepeHust BBINOJHEHBI C BBICOKOW CTENEHBIO CAMOCTOSITEIBHOCTH. [ pamMOTHO
UCIIOJIb30BAHbl MHCTPYMEHTHI M3MEPEHUsI — IITAaHTCHLUUPKYJIb U WHIUKATOpP MEepeMelleHuin
yacoBoro Tumna. [lorpemHocts u3Mmepenuit He mpebinaer 1%. PacyeTsl BbIONHEHBI 0€3
omubok. ['paduueckue mMOCTpoeHHS CAENAHBI AaKKypaTHO W C COOJIOJCHHEM BCeX
TpeOoBaHui. PacxoxaeHuss B pe3ysibTaTax, MOJTYYEHHBIX OMBITHBIM ITyTEM U PACUETHBIMU
MeTosaMu, He mpeBblmaroT 1%. Caenanbl OOMIMPHBIE U TPAMOTHBIE BBIBOJBI MO padoTe.
OTuet ohopMiIeH akKypaTHO U B TpeOyeMoM oObeMe.

Kpurepuii ouenku Ha 8 6aj11oB

N3MepeHus: BBINIOJTHEHBI C XOPOLIEW CTENEHBKD CaMOCTOATENIBHOCTU. B 1menom,
IIPaBUJIBHO MCIIOJIb30BAHBI MHCTPYMEHTHI W3MEPEHMUS — IUTAHTCHLMPKYJIb W HWHAUKATOP
nepeMeleHnii yacoBoro tuma. llorpemHocts u3mepenuid He mnpesbimaer 3%. Pacuers



BBITIOJTHEHBI 0€3 CYIIeCTBEHHBIX OIMMOOK. ['paduieckne MOCTPOCHUS CIEIaHbl XOPOIIO H C
COOJIIOZICHUEM TOYTH BceX TpeOoBaHMi. PacxokaeHus B pe3yibTaraX, IOJyYCHHBIX
OTBITHBIM TyTEM M PacUeTHBIMH METOJaMH, He mpeBblmaioT 3%. CaenaHbl NMpaBUIIbHBIC
BBIBOJIbI IO paboTte. OTueT ohopMiieH XOpo1Io U B TpedyeMoM oObeMe.

Kpurepuii MUHHUMAJBLHOH OLIEeHKHU — 6 0a/1J1I0B

N3mepenuss  BBINIOJHEHBI C  HEKOTOPOM  MOMOWIbKO  mpenogasarens. [lpu
WCIIOJIb30BAHUY MHCTPYMEHTOB U3MEPEHUS — IITAHTCHIMPKYJIA U UHIUKATOPA IEPEMEICHUN
YacOBOI0 THIIA BO3HUKAJIM HEKOTOpbIe 3aTpyAHEHHs. [lorpemHocTs H3MEpEeHud He
npeBbimaeT 5%. Pacuersl BBIMOMHEHBI C HECYNIECTBEHHBIMHU omunOKamu. ['paduueckue
MIOCTPOCHMSI CHCNIaHbl yIOBJICTBOPUTEIHHO M C COOJIOJEHUEM OOJIBITUHCTBA TPEOOBaHUM.
Pacxoxienust B pe3yJibTaTax, MOJIYyYEHHBIX ONBITHBIM MYTEM U PAaCYETHBIMU METOJAaMH, HE
npesbimaT 5%. CraenaHbl MPaKTUYECKH BEpHBIE BBIBOJLI Mo padore. Otuer odopmiieH
YJAOBIETBOPUTEIHHO U B JOCTATOYHOM 00BEME.

Kpurepuii 0OlieHKHM <HEY10BJIEeTBOPUTEIbLHO»!
OreHKa «HEYJOBJIETBOPUTEILHO» BBICTABIISIETCSI B TOM CIIy4ae, €CIM HE BBIMOJIHEH XOTs Obl
OJINH MYHKT KPUTEPUEB MUHUMAIBLHOMN OLICHKH.
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Tembl pedepaToB

o qucrmiuinae b1.0.27 «OcHOBBI TEOPHUH KOJIEOaHNl 1 BUOPOYCTOMYHUBOCTHY
(raumenosanue oucyuniumoi)

1) 3akoHBI OJHOKPATHOTO Ne(OPMHPOBAHUS M KPHUTEPUU MPOYHOCTH NPU YMEPECHHBIX
TeMIepaTypax.

2) [Mon3y4ecTh U AIHUTENbHAS IPOYHOCTh MATEPHAJIOB.

3) 3akoHbI 3HaKOIIEPEMEHHOTO (LIMKINYECKOr0) 1e(OPMHUPOBAHUS U KPUTEPUU TPOYHOCTH
IPU MAJIOITUKIIOBOH YCTAIOCTH.

4) MHOTOLIMKIIOBasl YCTAJIOCTh H PACYET JIOJTOBEYHOCTH.

5) TpeurHOOOpa30BaHNE U TPEIIMHOCTOUKOCTb.

6) BepositHOcTHast (cTaTHCTHYECKAst) OILIEHKA MPOYHOCTH.

7) Jemnupyromas CriocOOHOCTh KOHCTPYKITMOHHBIX MaTEPHAJIOB.

8) IIpo4HOCTH J0MATOK TypOOMAIIIKH.

9) [Ipo4YHOCTH JAUCKOB U POTOPOB.

10) Hampspxerus u 1eopManui KOPIyCoOB B YCIOBHSIX YIPYTOCTH.

11) Muepuus moBOpOTa U THPOCKOMUYECKOE ICHCTBUE TUCKOB.

12) KosiebaHusi MHOTOMacCOBBIX POTOPHBIX CHCTEM.

13) BubOpalinoHHas HaJe)KHOCTh TypOoarperaTos.

14) TIpumeHeHre 00X METOOB MEXAHUKH K 3371a4aM MIPOYHOCTH U BUOpAIIHH.

15) Pacyer coOcTBeHHBIX YacTOT U hopM KonebaHwmii o Metoay Purna.

16) OcHOBBI METO/1a KOHEUHBIX SJIEMEHTOB.

17) DHepreTruecKue METOIbI ONPE/ICIICHHS IEPEMEIICHUN B 33/1a4aX pacueTa KpUTHICCKON
CKOpPOCTHU BpallleHUs BaJa.

18) CraTtuyecku HeOMpeneIMMbIe CXeMbl Opyca B 3ajadaXx MEXaHUKH Je(hopMUpYyeMOro
TBEPJIOTO TeJa.



Kpurepuu ouneHku:

MuHMadbHOE 4YHuCIIo OalioB — 6 0a/yIoB BBICTABISACTCS IPH HEIOCTATOYHOM
CTETNICHU PACKPBITUS TEMBI B XOJI€ CBOETO BBICTYIUICHUS, MPUBEICHUSI HEUETKUX apTyMEHTOB
U HE BIIOJHE aKTHBHOE Y4YacTHE B IUCKYCCHU IO Mpobieme, KoTopas ObUTa pacKphITa B X0/
JIOKJTaJ1a.

MaxkcumaiabHoe uncio 6amioB — 10 GamuioB BBICTABISETCS NMPHU IOJHOLICHHOM
PacCKpBITHM TEMBI B XOJIE CBOETO BBICTYIUICHHS, TNPUBEICHUS YETKUX apryMEHTOB W
JIOKA3aTeIbCTB, a TAK)Ke aKTHMBHOE y4yacTHE B JUCKYCCHUU IO TpodiieMe, KoTopas Oblia
packphITa B X0JI¢ JOKJIaja.
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