MuHucTepCcTBO HAYKH | BBICIIEro oOpa3oBaHus Poccuiickoit denepanuu
HmxHekaMCKH XUMUKO-TEXHOJIOTHYCCKUNM HHCTUTYT ((prtman)
(benepanbHOr0 TOCYIaPCTBEHHOTO OIOKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKkuil HallMOHAJIBHBIN UCCIIEI0OBATEIbCKAN TEXHOJIOTUYECKUN YHUBEPCUTETY
(HXTU ®I'bOY BO «<KHUTVY»)

VTBEPXJIAIO

JOKYMEHT NOANMNCAH
3NEKTPOHHOW MOAMNUCHIO
TeJIb JUpeKTopa 1o YP

"~ H.W. Hukudoposa
«30» _ Mas 2022r.

Cepudukar: 00FAB7B23BD8E4F44FEC3846AA717AA259
Bnapeneu: Axmetoe Unbaap Nymeposuy
[Leiicteutenen: ¢ 28.04.2022 po 22.07.2023

®OH/I OHEHOYHbBIX CPEJICTB
10 JUCHMILTHHE (MOIYIIIO)

b51.0.24 «ConpoTuBieHne MaTePHAIOB>»

(kom M HaMMEHOBAHUE TUCIIUILIMHBI (MOIYJIS))
15.03.02 «TexHOJOTMYSCKIE MAIIIMHEI X1 000pYIOBAHUE
(xom ¥ HAaMMEHOBAHKE HAIIPABJIEHHUS IIOATOTOBKH/CIIEIIMAIBHOCTH)

Ob6opynoBanne HedTerazonepepadoTKH
(mammenoBanue mMpo I/ HaPaBIeHHOCTH/CIIEITHATH3AINHN )

bakanasp
KBayMUKaIus

3a049Hasd
(dbopma 0OyueHus)

Hwxuaexamck, 2022
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®onn oreHouHbIX cpeactB mo guciuuimHe b1.0.24  «ComnpoTuBieHue
MaTepuagToB»

Cocrasurenanr OOC:
noueHt kad. MAXII H.A. CabanaeB

(mOMKHOCTB) 7 y fnonmuce) (M.0. damuus)

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

3aBenyromuii kadeapoit % N.H. Manpliiies
ITHCD) (N.0. ®amunns)

DKCIEepT:

. MAXIT HXTH

o.1.0., JIOJIKHOCTh, OpraHu3alus, MOJIUCH
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IlepeyeHbr KOMIETEHUMI W HMHIUKATOPOB [OCTHKEHHMS KOMIIETEHUINH
yKa3aHueM 3TanoB ()OpMHUPOBAHMS B MIPoLeCcCe OCBOCHUS AU CHUIINHbBI

Komrmerenuus:

OIIK-12

OIlK-12.1

Croco0eH o0ecnieunBaTh MOBBIIIEHNE HAIEKHOCTH TEXHOIOIMYECKUX
MAaIIfH 1 000PYIOBaHUS HA CTAIUAX MPOSKTUPOBAHUS, H3TOTOBJICHHUS U
JKCIUTyaTalluu;

3HaeT OCHOBHbIE MPUHIIUIBI 00ECIIEUEHHs HaJIS)KHOCTH TEXHOJIOTHYECKUX
MaIlliH ¥ 000pYJ0BaHUS Ha CTAINH MPOEKTUPOBAHUS, KCILTyaTalluu

YMeeT npUMEHSTh TEOPETUYECKUE 3HAHMSI 110 00ECTICYEHUIO Ha1e)KHOM
OIIK-12.2 paboThl TEXHOJOTUUECKUX MAIIMH U 000PYI0BaHUS HA CTaIUHA UX
U3TOTOBJICHUS

Brnaneer HaBpIkamMu IpUMEHEHUS U(PPOBBIX TEXHOIOTHIA IS PEIICHHUS

C

OIK-12.3 3a/1a4 MOBBIIIIECHUS HAJICKHOCTH TEXHOJOTHUECKUX MAIIUH U 000pY10BaHUS
Oransl GOPMHUPOBAHUS B IPOLIECCE OCBOCHUS HanmeHoBaH#e O1IEHOYHOTO
Nnpukaropsr JUCLUTUIMHBI CpeacTBa
JIOCTUKEHUS (ykxazaTh Bce Tembl u3 PI1T)
kommiereHmu| Jlekuuu | [Ipaktuueckue | JlabGopaTopHbie
3aHATHUS 3aHATHUS
3amaHusl K peIleHHIo  3ajad
NPAaKTUYECKUX 3aHATHH, 3adaHus
K J1a00paTopHbIM paboTaM, TeMbI
[IpakTueckue JlaGopaTopHble | ISl IPOBENECHUS coOeceI0BaHus,
OIIK-12.1 |Temal-9
3aHsATHS 1 - 9 pabotbl 1 - 2 TeMbl pedeparoB, 3alaHUS K
KOHTpPOJIbHOM paboTe, 3alaHust K
pacueTHO-rpapuyeckoit  padore,
HK3aMEHAIMOHHBIE BOIPOCHI
3amaHusi K pelleHHIo  3aaad
MPAaKTUICCKUX 3aHATHH, 3adaHus
K Ja00paTopHbIM paboTaMm, TeMbI
[Tpaktuyeckne | JlaGopartopHble | AJsl MPOBEACHHS coOECeIOBaHN,
OIlK-12.2 |Temal1l-9
3aHsaTHA 1 -9 paboter 1 - 2 TeMmbl pedepaToB, 3amaHUS K
KOHTpPOJIbHOM paboTe, 3aaHus K
pacyeTHoO-rpadudecKoll  padore,
HK3aMEHAIMOHHbIE BOIPOCHI
3amaHusl K peIleHuIo  3ajaad
MPaKTUYECKUX 3aHATHH, 3aqaHus
K 71a00paToOpHBIM paboTaM, TEMbI
[IpakTnueckue JlaboparopHble | JJIsl IPOBEICHHS cOOECEeIOBaHUS,
OIIK-12.3 |Temal-9
3anatus 1 -9 paboter 1 - 2 TeMbl pedepaToB, 3amaHUS K

KOHTPOJIbHOW paboTe, 3aJaHus K
pacueTHo-rpaduueckoit pabote,
HK3aMEHAIIMOHHBIE BOIPOCHI
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IlepeveHb OLIEHOYHBIX CPEACTB MO TUCHHUILIHHE (MOTYJIIO)
B 4 cemectpe (ounas popma), 5 cemectpe (ouHO-3a0uHas hopma)

HaszBanue JIlnamna3oH oneHOK Koui-Bo Bcero
MHH - MaKcC
JlabopaTopHbie pabOTHI 3-4 2 6-8
[IpakTrdeckue 3aHITHS 1-2 9 9-18
CobecenoBanue 3-5 1 3-5
PacuetHo-Tpaduueckas 3agaya 3-6 1 3-6
KonTposbHas padboTa 12-18 1 12-18
Pedepar 3-5 1 3-5
Wroro Texkymmit peUTHHT 36 — 60
DK3aMeH 24 —-40
Hroro 60 - 100
Ixana oneHNBaHUA
Hudpos | Boipaxken | CioBecHo Kputepnu oneHKH HHAUKATOPOB 10CTHKeHHUsI MPU (popMe KOHTPOJIS:
oce He B (Y IK3aMEH
BbIpaxke oaJIax: BBIPAKEH
HUE He
OL[eHKa KOTJIUYHO» BBICTABIACTCA CTYACHTY, €CJIHM TECOPETHYCCKOE COACPKAHUE
Kypca OCBOCHO IIOJIHOCTBIO, 0e3 TpoOeNoB; MCYEpPIBIBAIONIE, IOCIEIOBATEIBHO,
YeTKO M JIOTWYECKH CTPOWHO WH3JIaraeT Marepuai; CBOOOTHO CIIPABISETCS C
3aJa4dyaMH, BOIIpOCaMH H THMHA BUJAMH TIPUMEHEHUS 3HAHHUMH, HCIIOJNB3YET B
5 87-100 | Ormmuno |*24 ’ P 1 APy A p ’ OlIb3y
OTBETEC AOIOJHUTCIBbHBIM MaTCpHall BCC MPEAYCMOTPEHHBIC ITPOrpaMMOMN 3aJlaHusd
BBIIIOJIHECHBI, Ka4YC€CTBO HX BBIIIOJIHCHUA OILCHCHO YHCJIOM GaHJ'IOB, 6HI/I3KI/IM K
MaKCI/lMaJ'H)HOMy; AHAJIU3UPYET TOJIYUYCHHbBIC pe3ym>TaT1>1; IIPOABIIACT
CaMOCTOATCJILHOCTH IPU BBITTOJIHCHUN 3auaHnﬁ
OHCHKa «XOpOoLIO>» BBICTABIACTCA CTYACHTY, CCIIM TCOPETHUUCCKOC COACPIKAHUC
Kypca OCBOCHO IIOJHOCTLIO, HeO6XO,HI/IMI)Ie MPAaKTUYCCKUC KOMIICTCHIIUU B
4 74-86 | Xopomo |OCHOBHOM cOpMHUpOBaHBI, BCE NPEIAYCMOTPEHHBIE NPOTrpPaMMOH 0O0y4YeHUs
P y‘{e6HI>Ie 3aJaHus BBIIIOJIHCHBI, KAY€CTBO HUX BBIIIOJIHCHUA AOCTATOYHO BBLICOKOC.
CTyHeHT TBEpAO 3HACT MaTcpual, rpaMOTHO MU IO CYHICCTBY H3Jaract €ro, HE
JOITYCKasd CyHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.
O]_ICHKa «yHOBJICTBOPHUTCIIbHO>» BBICTABJIACTCA CTYACHTY, CCIIM TCEOPETHUUCCKOC
COJepKaHWe Kypca OCBOCHO YAaCTHYHO, HO MPOOETHl HE HOCAT CYIIECTBEHHOTO
YnoBiers |xapakTepa, OONBIIMHCTBO TNPEILyCMOTPEHHBIX MPOTPAMMON 3aaHHi BEITIOIHEHO,
3 60 - 73 |opurensH [HO B HUX HMEIOTCS OIIMOKH, MPHU OTBET€ Ha IOCTaBJICHHBIH BOMPOC CTYICHT
o JIONyCKaeT  HETOYHOCTH, HEJIOCTATOYHO MpaBUJIbHbBIE (hOpMYIHPOBKH,
Ha6J’IIOI[aIOTC$I HapyHmeHUusA JIOTUYECKOU IOCJICA0OBATCIIBHOCTH B H3JIOKCHHUU
IIPOrpaMMHOT0 MaTepuaa.
OHeHKa KHCYIOBJICTBOPUTEJIILHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HE€ 3HACT
3HAYUTEILHONM 4YacTh IIporpaMMHOro Marcepuvaiaa, JOMYyCKAacT CYUECCTBCHHBIC
HeyZ[OBJ'Ie OHII/IGKI/I, HCYBCPCHHO, C OOIBIIUMHA 3aTPYAHCHUSAMU BBINOJHACT IMPAKTUYCCKUC
2 Hwxe 60 |TBopuTens|paboTel, HEOOXOOMMBIE INPAKTUYECKHUE KOMIICTEHIIMM He Cc()OpMHpOBaHBI,
HO OOJIBIIMHCTBO TIPEIYCMOTPEHHBIX IPOrpaMMOl O0OydYeHHsl y4eOHBIX 3aJaHMN He
BBIIIOJIHEHO, Ka4€CTBO HX BbIIIOJHCHHA OLCHCHO YHCIIOM 62UIJ'IOB, OJIM3KHM K
MHWHHUMAJIbHOMY
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l'[epequL U KpaTKasl XapaKTEPUCTUKaA OCHOYHBLIX CPEACTB

Neri/m | HammenoBanue Kpartkast XxapakTepucTruka OleHOYHOTO [IpencraBnenue
OLIGHOYHOTO cpencTBa OILICHOYHOT'O
Cpe/CTBa cpencTBa B GoHIE
CpencTBo NpoBEpKU YMEHUN IPUMEHSATh Kommiekr
1 KouTtponpHas MOJTyYEHHbIE 3HAHUS ISl pEIICHUS 3a/1a4 KOHTPOJIHBIX
pabora OIPEJICIIEHHOTO THIIA TI0 TEME WIIN Pa3JieIy. 3aJlaHu 10
BapHaHTaM
[TpoaykT camocTOATeIbHON PabOTHI CTYACHTA,
MPEACTABIISIONUN OO0 KpaTKOe U3JI0KECHUE
B ITMCbMEHHOM BH/I€ TIOJyUYEHHBIX PE3yIbTaTOB
TEOPETUYECKOr0 aHaIK3a OIpeieIeHHON
2 Pedepar Hay4YHOU (yueOHO-HCCIIeI0BATEIbCKOM) TEMBI, Tewmbi peeparos
IJie aBTOP PACKPBIBAET CYTh UCCIIEyeMOit
pOOJIeMBI, IPUBOIUT PA3IUIHBIC TOUYKU
3peHus, a Tak’ke COOCTBEHHBIE B3TJISAbl HA HEE.
3a/I0KyMEHTHPOBAHHBIN pe3yIbTaT
CaMOCTOSITENILHOTO HCCIIE0BaHuS,
BBITIOJTHEHHOTO Ha JIA00PAaTOPHOM Komriekr
Otuer o 000py/I0BaHUU HIIU C TIOMOIIIBIO CPE/ICTB 3a/laHui s
3  |maboparopHOi KOMITBIOTEPHOTO MOJICITUPOBAHUS, BBITIOJTHEHUS
pabore BKJTFOYAIONTUH B ce€0s1 BEIOOP TEOPETUYECKOTO J1a00paTOPHBIX
00OCHOBaHHUS METO/IA UCCIICAOBAHMUS, pabot
onucaHue xoaa paboTa, ee pe3yabTaThl U
BEIBOJIBI.

4 | CobGecenoanne  (CpeacTBO KOHTPOJIS,, OPraHM30BaHHOE Kak|Bompocsl 1mo
crenManbHas ~ Oeceia  mpemojaBatelis  c|TeMam/pasienam
oOydJaromuMcsi Ha TEeMbl, CBsSI3aHHBIC C|IUCIIUTUIMHBI
M3y4aeMoil AMCIMILTUHON, U PACCUUTAHHOE Ha
BBISICHEHHE 00beMa 3HAaHUN 00yYaromerocs mo
OmpefeNieHHOMY pas3feny, Teme, mpolieme u
T.11.

S | [IpakTnueckoe B xome mpaktuueckux paboT cTyaeHTHI| TeMbl

3aHsATHE OBIIJICBAIOT YMEHUSIMHI MOJIb30BATHCS | MPAKTUYECKUX
paboTaTh ¢ HOPMATHUBHBIMHU JOKYMEHTaMH H| 3aHSATHUH,
UHCTPYKTUBHBIMU MaTepuanamu,| KOHTPOJIbHbBIE
CIPaBOYHHKAMHU, COCTaBJISATh TEXHUYECKYIO| BOMPOCHI U
JOKYMEHTAIUIO; BBIMOJIHATh YEPTEkKHU, CXEMBI,| 3aJaHUS
Ta0JIUIbl, pemarth pa3Horo poja 3aJayd,| Mo TEME
Jienath BBIYHCIICHHUS, OTIPEENIATh | MPAaKTUYECKOTO
XapaKTePUCTUKU Pa3IMYHBIX BEILECTB, | 3aHITUS
0o0beKkTOB, sBIeHMHA. Lleap mpakTHUYECKUX
3aHATHHA  3aKJII0YaeTCs B BBIPAOOTKE

CTYJICHTOB HaBBIKOB MIPHUMCHCHHUS TIOTYYSCHHBIX
3HAHWW JUIS PEIICHUS MPAKTUYSCKUX 3a71ad B
nporecce
MIPETOAaBaTEIISIMU.

COBMECTHON  JIESITEIbHOCTH C
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MuHucTepcTBO HayKu U Bhiciiero oopaszoBanus Poccuiickoit denepanuun
HuwkHekaMCKHI XUMHKO-TEXHOJIOTHYECKUI MHCTUTYT (pritnan)
(benepabHOTO rOCyAAPCTBEHHOTO OFO/IKETHOI'O 00Pa30BaATEIbHOIO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCckuil HAlMOHAJIBHBIN HCCIIEIOBATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET

QDaxyromem MexaHu4ecKkui

Kageopa__ Maiivs u annapatoB XMMHUYECKHX ITPOU3BOJICTB

Hanpasnenne moarorosku_15.03.02 «TexHoIOTrHYECKHE MAIIMHBL 1 000PYIOBAHHUE

(k00 u naumenosanue)

IMpoduns/nporpamma; _ «O6opynoBanue HedrerazonepepadoTKm»

(naumenosanue)

Cemectp 6

IK3aMEeHAIIHOHHbIE ONJIEThI

JK3aMeHAIlUOHHBIH Outer N 1

1. JluneiiHoe HampsDKEHHOE COCTOsHME. HampspkeHusi MO0 HaKJIOHHBIM  IUIOMIAJIKaM.
MakcuMmalibHblE HOPMAJIBHBIE U KacaTelbHbIE HANPsKEHUs. 3aKOH NapHOCTU KacaTeNIbHbIX
HaIPSKEHNMN.

2. Pemienue ctaTH4ecKu HCOIIPCACIINMBIX CUCTCM, pa6OTaI-OIHI/IX Ha pacCTAKCHUC-CIKATHUC.

JK3aMeHAIMOHHBIH Onjier Ne_ 2

1. TlonsTHE HaNpSXKEHHO-E()OPMUPOBAHHOTO COCTOSIHUM B TOYKE. TEH30p HaNpsKEHUH.
VYpaBHenuss Hapwe. ['naBHbIE IUIOIIAAKKM M TJIABHBIE HANpsDKEHMs. BUIbl HanpsHKEHHBIX
COCTOSIHUM.

2. Pemenue craTuuecku HEONPEICTUMBIX CHCTEM, PaOOTAIONIUX HA U3THO.

DK3aMeHAIMOHHBIN OueT No 3
1. I'maBHBIE OCH M TJIaBHbIE MOMEHTHI MHEpIUU. PacyeT riiaBHBIX MOMEHTOB MHEPIUU IS
CIIOKHOTO CEUEHUS.

2. YI3ru6 c kpy4yeHreM Bajia KpyTioro ceueHus. Pacyer Ha mpoYyHOCTb.

IK3aMEeHALMOHHBIN Oujter Ne 4

1. Paguychbl HHEPLMH U MOMEHTBI COITPOTUBIICHHUS IUIOCKUX CEYEHUH.
2. HanpsikeHHOE COCTOSIHME TPU KPYUESHHUHU Bajla KPYyTiioro ceueHus. Pacuer Ha mpo4HOCTD.

JIK3aMeHALHMOHHBIN Oujter Ne 5

1. Buytpennue cuibl. BHyTpeHHue cuioBbie pakTopbl. MeTos ceueHui.
2. Kpydenne O6pyca Hekpyrioi popmsl ceueHusi. Pacyetr Ha mpodHOCTS.

JK3aMeHAIlUOHHbIN Onjier Ne_ 6

1. Tlonstne o pedopmauuu. JluneitHas u yrioBast nedopmaruu. CBSI3b HaNpPsDKEHUN H
nedopmanuid.

2. PacueT Ha yCTOMYMBOCTB 3a npeneaoM ynpyroctu. @opmyiia SIcuHCKOrO.
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JK3aMeHAIlUOHHBIH Onjter Ne__ /7

1. UcnbiTanne MaTtepualioB Ha pacTsbkeHHe. MexaHuuecKkhe XapaKTepUCTUKU MaTepHalioB.
3akon ['yka. Moayns ympyroctu. Jlomyckaemoe Hampspkenue. Koaddumment 3amnaca
IIPOYHOCTH.

2. Comporusnenne marepuanioB. Llenn w 3amaum msydenus xypca. [loHstre mpodnocTH,

KCCTKOCTHU U YCTOP’I‘IHBOCTI/I.

OK3aMeHAIlHOHHBIH Oujter Ne. 8

1. OceBoe pactsmkeHue cxatue. Jlepopmanmu npu pactsxeHud U cxatuu. Koaddumuent
ITyaccona. HanpsbkeHHs B IONEPEYHOM CEYCHUH TIPU OCEBOM pacTshKeHUH (CkaTuu). Pacuer
Ha TIPOYHOCTb.

2. YCTOWYUBOCTh CKATHIX cTepkHer. [TorsTre ycToiunBocTH. BeiBoa hopmyinsl Diinepa.

JK3aMeHAIlMOHHbIH Oujier Ne_ 9

1. Ilepemewienus npu usrude. BoiBoa auddepeHIHaTbHOr0 ypaBHEHHUS HM30THYTOH oOcH
OaJKu.

2. TloHatue O CIIO)XKHOM COINPOTUBIEHWU. BUABI CIOXHBIX conpoTuBieHud. [IpuHIuUmN

pacueTa npH CI0KHOU JAePOpMaIInH.

JKk3aMeHAlMOHHBbIN Omyier Ne_ 10

1. ITonepeunsnit n3rud. KacarenbHble HanpsbKeHUs MpH nonepedyHoM u3rude. HampsbkenHoe
COCTOSIHHME TIPH TIOTIEpedHOM n3rubde. Pacuer Ha mpoyHOCTS.

2. BHenieHnTpoBoe pacTspkeHue (cxkatue). YCIOBHE MPOYHOCTH. YpaBHCHHE HEHTpaIbHOU

OCH.

JK3aMeHAIlUOHHBIH Omjter Ne_ 11

1. Yucteiii u3rud. OcHOBHBIC TOHATHSA. BbiBoa (QopMysibl HOpMaIbHBIX HANPSHKEHUW TMPHU
YHCTOM U3ruoe.

2. Cratmveckuii MOMEHT muiomaad. KoopawHAThl HEHTpa TSHKECTH CEUEHUS CIIOKHOU

(bopMBI.

DK3aMeHAIMOHHBIN OuIeT No 12
1. Ilepemernenus npu kpydeHuu. OnpeaeseHne yria 3aKpyduBaHus U YCIOBUE KECTKOCTH.
2. OceBoii, OJISIPHBIN, IIEHTPOOEIKHBI MOMEHTHI MHEepIHKH. CBOWCTBA MOMEHTOB MHEPIIUH.

MoOMEHTBI HHEpUHMH IPOCTENIINX CEUYCHUN Ha IIPUMEPE NPSMOYTOJIbHUKA U KPyTa.

DK3aMeHAIIMOHHLIN OHnyeT Ne 13
1. Kpyuenue mpsimoro Bama Kpyrioro cedeHus. OCHOBHBbIE TOHATHsA. BbeiBog dopmyibl
KacaTeJIbHbIX HAIMPSHKEHUN MPU KPYUYEHUU BaJla KPYIJIOTO CEUCHHUS.

2. OnpenienieHue epeMenieHU MPY PaCcTSHKEHUN U CKaThH. PacyeT Ha )KEeCTKOCTb.

JK3aMeHAlMOHHbIN Omiter Ne_ 14
1. Nedopmarmst caura (4ucThiii cBur). 3akoH ['yka npu cisure. Mojiyiib cliBUra.
2. Pemenue nuddepeHmaibHOro YypaBHEHHSI U30THYTOW OocH Oanku. ['paHUYHBIC YCIOBUS.

Pacuer Ha kecTKOCTh IIpu n3ruoe.
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JK3aMeHAIlUOHHBIH Onjter N 15

1. IloHsTHe HANPSKEHHO-ICPOPMHUPOBAHHOTO COCTOSHUM B TOYKe. TeH30p HampsHKEHUH.
VYpaBuenus Habe. ['aBHBIE IUIOMAJKUM W TJIaBHBIE HANPsDKEHHS. BuUIbl HanpsyKEHHBIX
COCTOSTHUM.

2. TlomHas mpoBepka OalKyd HAa MPOYHOCTH MPHU IJIOCKOM M3rube. ParmonanbHbIE (HOPMBI

cedeHuii pu u3rude. bamka paBHOTO COMPOTUBIICHUS.

OKk3aMeHAIIHOHHBIN OmjeTr Ne 16

1. Teopus HanOONBIIMX KacaTEIbHBIX HAINPSHKCHUH. DHEpPreTHYecKas TECOpUs MPOUYHOCTH.
PacueTtHbie (hopMyIIBI SKBHBAJICHTHOTO HANPSDKEHUS JUISL CIydas TUIOCKOTO HAIMpPsHKEHHOTO
COCTOSTHUS 10 Pa3HBIM TEOPHUSM MTPOYHOCTH.

2. Hanp;mceﬂﬂoe COCTOAHHUC U PACUCT HA IIPOYHOCTH IIpHU CPE3C. Pacuer 3akienox.

JK3aMeHAIlUOHHBIH Onjer Ne_ 17

1. Ha3znayenue Teopuii MpoYHOCTH. [IOHSATHE HSKBHBAJICHTHOTO HANpsDKeHUs. [lepBas u
BTOpast TEOPUU MTPOYHOCTH.

2. HanpsbkeHHOE COCTOSTHUE TIPHU YUCTOM M3THOe. Pacder Ha MpOYHOCTS.

DK3aMeHAIIMOHHBIN OnaeT Ne 18

1. O6beMHOe HampspKeHHOE cocTosiHue. O0001IeHHbIH 3aKkoH ['yKa.
2. Kocoit m3ru6. YcinoBue npodHOCTH. Y paBHEHUE HEUTPATBLHON OCH.

JK3aMeHAllMOHHBbIN Omyier Ne_ 19

1. OmpenencHue TJaBHBIX HANPSHKEHHH MPH  [UIOCKOM — HAMPSYKEHHOM  COCTOSHUH
aAHAJTMTUYECKUM CIIoco00M (oOpaTHas 3a1aua).

2. Buytpennue cuibl. [loHSATHE 0 BHYTpEHHHX CHIIOBBIX (akTopax. OmpeseneHue BHaa

nedopmaruu. MeToj ceueHH.

JK3aMeHAIlUOHHBIH Oujter Ne_ 20

1. Ilnockoe HampspKEHHOE COCTOsiHME. HampspkeHHs 1O HAKIOHHBIM — IUIOIIAJKAM -
aHaJIWTHYeCKoe pemieHue. [padudeckoe MpeINCcTaBICHHE IUIOCKOTO  HANMPSHKEHHOTO
COCTOSIHUSI C TIOMOIIbIO KpyroB Mopa (ipsiMast 1 oOpaTHast 3a1a4H).

2. IlpaBuia 3HAKOB Uil BHYTPEHHHX CHJIOBBIX (hakTopoB. IlocTpoeHHME W KOHTPOJIb

MPABWJIBHOCTH MIOP BHYTPEHHUX CHUJIOBBIX (PAKTOPOB MPH IIOCKOM H3THOE.

JK3aMeHAIlUOHHBIH Onjter N 21

1. IlonsTHe HANPSKEHHO-ICPOPMHUPOBAHHOTO COCTOSSHUM B TOYKe. TeH30p HampsHKEHUH.
VYpaBHenus HaBbe. ['aBHBIE IUIOMAAKKM W TJIaBHBIE HANPSKEHHS. BuUIbl HaNpsyKEHHBIX
COCTOSTHUM.

2. PeanbHplli 00BEKT M pacyeTHas cxema. Buabsl cxemarm3anuii. OCHOBHBIC THIOTE3bI H

JOTYILIEHHUS.

IK3aMEeHALMOHHBIN Outer Ne 22
1. Buemnue cuibl. Kiaccudukamus BHEITHUX CHII. BHabI omop, peakiuu ornop. Y paBHEHUS
paBHOBECHS.

2. Pemenue craTHyecKy HEOTIPEISTMMBIX CHCTEM, PaOOTAIONINX HA KPyYCHHUE.
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JK3aMEeHANMOHHBIN Oujter Ne 23

1. TlonsTue Hanpsxenus. HopmanbHble U KacaTelbHblE HanpskeHUs. CBA3b HANPSKEHUN U
nedopmanuid.

2. UcnplTaHne MaTepualioB Ha ckxatue. MexaHndeckue XapakTepUCTUKH MaTepHaoB. 3aKOH
I'yka. Moayns ynpyroctu. Jlonmyckaemoe Hanpspkenue. KoagduimeHT 3amnaca mpoyHOCTH.

JK3aMeHAIMOHHbIN OnJier Ne_ 24
1. ®opmyna Diiepa mpu pacueTe Ha YCTOWYUBOCTH. BiusHUE yCIIOBUN 3aKperuieHHus Ha
BEJIMYNHY KPUTHUYECKON CHJIBI.

2. YHHUBepcallbHOE YpaBHEHHUE JIJIS pacyeTa IepeMelIeHni pu u3ruoe.

2.2. Kputepuu oieHKH MO JUCIUIJIMHE B 0aJlj1ax

IIpomexxyTouHast aTTecTalys CTYACHTOB IO AuUcUUIIMHE «COINpPOTHUBIIEHHE
MarepuaiaoB» mnpoBoauTcss B coorBeTcTBUU ¢ OOIl u sABisieTcss 00sA3aTEIbHOM.
[TpomexyTo4yHas arrecTanys NPOBOJUTCS B BUJE K3aMEHA.

CryneHT fomyckaercsl K 9K3aMEHY 0 JUCLUILIMHE B CIy4yae BBINOJHEHUS UM
y4eOHOro IUIaHa M0 JAWCLUMILUIMHE. BBINOJHEHUS M 3alIUThl J1a0OPAaTOPHBIX padorT,
BBINIOJIHEHUSI TECTOBBIX 3a/laHWi, BBINOJIHEHUS pacdyeTHO-Tpaduyeckoil padoTel. B
cllyyae Haluuyusi y4eOHOM 3aJ0JDKEHHOCTH WJIM IPOIYCKOB CTYIEHT OTpadaThIBaeT
COOTBETCTBYIOIIME 3aHATUS B  (Qopme, TNPEUIOKEHHOW IMpernojaBareileM U
IPEeJCTaBIEHHON B paboueil mporpaMMe AUCIUTIIHHEI.

OueHuBaHUE CTYIEHTA HA IK3aMeHe

Ha »k3ameHe cTyneHTy mpemyiaraetcsi OWIIET, COCTOSIIMA W3  JABYX
TEOPETUYCCKUX BOMPOCOB. [locie oTBeTa Ha KaKIbI BOMPOC CTYACHTY MOTYT OBITh
3a/1aHbl  JIOTIOJTHUTENIbHBIC YTOYHSIOMIME BOMPOCHI, TPEOYIOIIME KpPaTKOro OTBETA.
JlomoJTHUTENTbHBIE BOIMIPOCHI, KaK MPaBUIIO, 3a4aI0TCS MPH HETIOJHOM OTBETE M HYKHBI
JUIs 00JIee aJlcKBAaTHOI'O OIICHUBAHMS 3HAHHUIA.

WrtoroBas arrecranms Ha sk3ameHe — MakcuMyM 40 OGamioB. Htorosas
aTTecTallMsl Ha DK3aMeHe HauyuHaercs ¢ 24 0amioB (CTYACHTHI MOryT HabpaTh Ha
sk3amene 24 —40 6amioB). CTyneHT, NOJY4YUBIIMNA HAa 3K3aMeHe MeHee 24 0ayuios,
CUHMTACTCS HE CAABIIMM MPEAMET - BHE 3aBUCIMOCTH OT CYMMBI OaJlIOB.

21



Bun
3aJaHus

MuHMManbHOE KOJIMYECTBO OAJIOB
Y KPUTEPUHA MUHUMAJIbHON OLICHKH

MaxkcumanbHOE KOJIMYECTBO OaJljIoB
Y KPUTEPUHA MAKCUMAJIBHOU OLIEHKHU

ITepBrIit
BOIIPOC

12 Ganos

[IpencraBieH OCHOBHOW MaTepHall
TEOPETHUYECKOro Omiera. 3anucaHbl
ornpenenaeHus U 3aKoHbl. MmeroTcs
HEKOTOPbIE OIIMOKHU B
dopmynupoBkax. C  HOMOUIbIO
IperojaBarens JaHbl OTBETHl Ha
JIOTIOJTHUTEIIbHBIE YTOUHSIOIINE
BOIIPOCHI 110 MaTepHuaty Ouiera.

20 6ayutoB

[TorHO  packpeITO  coaepKaHHe
TEOPETHUYECKOTO  Bompoca.  JlaHbI
YETKHE oTpefieNIeHuUs,
chopMyITHPOBAHBI OCHOBHBIE
3aBUCUMOCTH W CJICJICTBHUS W3 HHX.
[TpuBeIeHBI TOSCHSIONINE TPUMEPHI.
Cnemnanpl BBIBOJBI. JIaHBI OTBETHI Ha
BCC JOTOJHUTEIBHBIC BOIPOCH IO
Marepuany Ousera.

Bropoiu
BOIIPOC

12 6asuioB

IIpencraBneH OCHOBHOW MaTepual
TEOPETUYECKOTO OmiieTa. 3anucaHsbl
onpeaeneHuss U 3akoHbl. meroTcs
HEKOTOPbIE OLINOKH B
dbopmymupoBkax. C  TOMOUIBIO
MpernojaBaTeias JaHbl OTBETHI Ha
JIOTIOJTHUTEIIbHBIC YTOYHSIOIIUE
BOIPOCHI 110 MaTepuany Ouiera.

20 oamnoB

IlomHo
BOIIpOCA.

PacKpBITO  COJIep)KaHUE

JlaHbl YETKUE
OIPENIEIICHHUS], c(hOpMyIHPOBaHBI
3aKOHbl W CIEACTBUS U3 HUX.
[TpuBeaeHBI NOSCHSIIOUINE TPUMEPBI.
Cnenanbl BbIBOJBI. JlaHbI OTBETHI Ha
BCE JIOTOJHUTENbHbBIE BOIMPOCH IO
Marepuany Ousera.
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MuHucTepcTBO HayKu U Bhiciiero oopaszoBanus Poccuiickoit denepanuun
HuwkHekaMCKHI XUMHKO-TEXHOJIOTHYECKUI MHCTUTYT (pritnan)
(benepabHOTO rOCyAAPCTBEHHOTO OFO/IKETHOI'O 00Pa30BaATEIbHOIO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCckuil HAlMOHAJIBHBIN HCCIIEIOBATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET

QDaxyromem MexaHu4ecKkui

Kageopa__ Maiivs u annapatoB XMMHUYECKHX ITPOU3BOJICTB

Hanpasnenue noarorosku_15.03.02 «TexHoJ0rn4eckre MaivHbl 1 000py10BaHUE»

(k00 u naumenosanue)

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

Cemectp 6

3ananue k 1adoparopHoii padore 1
Tema Ne: 2: OceBoe pactskenne / cxkaTue
JKCIEePUMEHTAJIBHAS YaCTh PadoThl
IToaroroBKa K IKCNIEPUMEHTY

1. Ionyuute y mpemnoaaBares MTaHTCHIIMPKYJIb U 00pasell Ui ucnbitanus. Vi3mMepbTe ero
HOJHYIO JUTUHY {0, @ Takke mupuHy b 1 BeicOTY h ceueHus.

2. PaccuuTaiite miomnaas cedenust oopasma F=b " h.

3. YcraHoBuTe 00pasell B 3aXxBaTax pa3pbIBHON MaIIMHBI M U3MEPhTE JTUHY pabodeil yacTu
obpasua {o(cm. puc. 3).

4. HaiiguTe pa3HOCTh MEXAY BCEHl JIMHON 00pasia u JJIMHOW paboueit yacTH. DTOT pa3mep
€CTh CyMMa JIUTMH YacTeld ocTaBIIMXCS B 3aXBaTaX faaxs = nomm = Lo = Loepx + Lhvnn

5. IlpoBepbTe NPaBUIBHOCTh MOJKIIOYCHUS HW3MEPHUTEIBHOTO OJOKa U 3arpy3uTe
nporpammy HMcneirPacr.exe.

IIpoBeneHue IKCnepuMeHTa

1. Ha rnaBno#t ¢popme nporpammel UcnibiTPact.exe HaxkmuTe KHONKY «CTapT».

2. Ha mmre ynipaBiieHHs HCIIBITATEIbHON MAITMHBI HAXMHUTE KHOTIKY «BHH3».

3. Ilocne BkiIOYEHHS TNPUBOAA HCHBITATENLHOM MAIIMHBI BHUMATENBHO CIIEIUTE 3a
oOpazuom. CMOTpuTE MO JUHAMOMETpPY, KOTOPBIM BBIBEJACH Ha HKpaH MOHMTOpPA, KaK HapacTaeT
pactsruBaromiee ycwine. OOpaTuTe BHHMMaHHE Ha TO, 4YTO B OMNpPEIEICHHBIH MOMEHT MpHU
IPOJOJDKAIOIIEMCS PACTSDKEHNUH, YCUIIME HA JUHAMOMETpPE MEpEecTaeT U3MEHAThCS. B 3TOT MOMEHT
Ha TOBEpPXHOCTH oOpa3lia [0JDKHBI HadaTh Habmogathes nuHuM Jliogepca-UepnoBa. Onu
MOKAa3bIBAIOT TNIOCKOCTH CKOJIBKEHHUS TUTONIAIOK MO YIJIoM 45 rpaaycoB K ocu oOpasa.

4. Tlocne pa3peiBa oOpasna, HaxarueM KHONKH «CTOI» Ha TaHENd YIpaBIICHUs
UCIBITATEIbHON MAILMHBI, BBIKJIIOUUTE €€ MPHUBOJ. 3aTEM Ha)KaTHEM KHONKH «CTOI» OCTaHOBHTE
nporpammy HMcneirPacr.exe.

5. [TocmoTpuTe, KaK BBIMIAIUT MALLIMHHAS IMarpaMMa, IIOCTPOEHHAas IIPOrpaMMoii.

6. 3anumwure HauOoJbIIee 3HAUYCHHWE PACTATHUBAIOIIETO YCWiIHs, 3adUKCHUPOBAaHHOE Ha
JTUHAMOMETPE Pyax.

7. PacnieuaraiiTe Ha MPUHTEpPE MAIIUHHYIO IUArPAMMY .

O0paboTka pe3yIbTATOB UCTIBITAHUSA
1. OcBoOouTe OT 3aXBaTOB 00€ YaCTH pa3pylICHHOrO 00pas3Iia.
2. [Tonoxxure Ha CTOJI YacTH 00pas3iia, COCAMHUB UX B MECTaX pa3pbiBa TaK, YTOOBI MOKHO
OBLI0 OBl U3MEPUTH UX OOIILYIO JUIUHY .
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3. C moMomIbi0 MTAHTEHIIMPKYJIIS H3MEPhTE UX OOIIYIO JUIMHY, CUUTAs TAaKUM 00pa3oM, 4To
OHA SIBJIIETCSI KOHEUHOM UIMHON o0pasia nepes caMbIM pa3phIBOM.

4. CunTas, 9TO 4acTH OOpa3la, HaXOIMBIIMECS B 3aXBaTaxX HCIBITATEIbHOW MAIllMHBI HE
NOJTYYHIIH YAJTMHEHUS, pACCUUTANTE IITMHY pabovell 4acTH 1Mociie pa3pbiBa

EpaG KOH — IZ06u.l kon - Laaxe

5. Berunciure ymnmHeHue paboueid wactu ooOpasua:  Afpasy = fpas won - fo, T f —
HayvaJbHas AMuHa paboueil yactu oOpasua, KoTopas Oblia U3MEepeHa Mepe] UCIIBITAHHEM.

6. Brruncime 0OTHOCUTENBHOE YUIMHEHUE IPU pa3phIBe:
d =Dl 10006 = Lo " o400

| |

pasp
0 0

7. 3aHecuTe B TaOJIUIy Pe3yiIbTaThl BCEX U3MEPEHUI.

2
BennuuHa Pyax, H | b, MM | hymm | F, MM | o, MM | £o, MM | £ha6 ko, MM | AL, MM [Dpasp, %0
3HAYEHHE

O0padoTKka MalIMHHON JMarPaMMbI
1. Ha pacrieyataHHOM JIMCTE MAllIMHHOW quarpammsbl oTMeThTe Touku O, A, B, C, D, E.
2. C moMoIpl0 HAaHECEHHOW Ha AWarpaMMy CETKH, ONpeAeIUTe KOOPAUHATHI BCEX 6 TOYEK.
YnobHee Bcero 3To crenaTh, €CJIM TMOJCYUTATh YUCIO KJIETOK J0 COOTBETCTBYIOIIEH TOYKH IO
BepTUKaIK — ocH P u o ropusonrtanu — ocu Af. 3aHecuTe 3T JaHHBIC B TaOJIHILY.

Hazsanwue (0] A B C D E
TOYKH
Al xiterox
P, kneTok

3. Paccuuraiite Macmtab mo ocu yanuHeHUs. Jjis 3TOro NnuHY paboueidt yacTw mocie
pa3pbiBa {pag von MPUPABHANTE JUIMHE MALTMHHOM JHAarpaMMBbl 110 OCH yUIMHEHHS WM KOOPAMHATE T.
E, uTo oHO M TO Xe.

Paccuwnraiite macmrab mo ocu yATuHEHH 10 GpopmyIe:

DI
My =

pab Kou
DI,

4. TlepecuwtaiiTe KOOpAWHATHI MO OCH Y/UIMHEHUW [JIs1 BCEeX 6 TOYEK, HCIONB3Ys
MOJTyYEHHBIN MaciTao:

. mml kn

DI, =m, Dl _, mum

5. Paccuuraiite MacmTad 1mo ocu PaCTATruBarOmero yCuiusl.

I[J'DI 9TOr0 HauOOJIbIIIEE ycuinue, 3a(1)I/IKCI/IpOBaHHOC Ha JUHaAMOMETPC Puax, HpHpaBHHﬁTe
BBICOTE MAITUHHOM auarpaMme Uik KOOpAWHATE T. D 1o ocu P, YTO OJHO M TOXCE.

Paccunraiite macimTab mo ocu pacTATruBarOmICro yCUius 1mo (I)opMyne:

:Pﬂ, Hlxn

6. IlepecunTaiiTe KOOpAMHATHI O OCH PACTATHBAIONIETO YCWIHS Uil BceX 6 Todek,
UCTIONb3Ys MOJTY4YEeHHBIH MaciuTao:

P,=m>P_, H
7. 3aHecuTe pacCYNTAHHBIE PE3yNbTAThI B TAOJHILY.

Hazpanmne O A B C D E
TOYKH
AL Mm

P,H
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8. IlepecunTaiiTe maHHbIC W3 3TOH TAOMUIBI B KOOpIWHATAX «PACTATHBAIONICE YCHIIHE —
YAJIMHEHHE» ISl KOOPANHAT «HOPMAJIbHOE HANpPSHKEHUE — OTHOCUTENIbHOE YJJIMHEHUE», UCTIONb3YS
JUISL 3TOTO (POPMYJIBI:

P DI
S = — e = —x100 %
F l,
9. 3anecuTe MOTY4YEHHBIC PE3YJIbTATHl B TAONHILY.
HazBaunue O A B C D E
TOYKHU
€%
o, Ila

10. o pesynbTaTaM, MPUBEICHHBIM B ATOH TaOJHIle, IOCTPONTE TUArpaMMy pPacTSKEHUS
UCTBITAHHOTO Matepuaina. st 3Toro BblOepuTe MOAXOAAMMI MacmiTad M Ha MHJUIUMETPOBOU
Oymare HaHecuTe Bce 6 Touek. [IpaBHIIbHO COSTMHUTE TOYKH MEXKTY COOOM.

JlnarpamMmy pacTsKEHUS BKIECHTE B OTYET.

11. 3anonauTe TAOIUIYy C MEXaHUYECKUMHU XapaKTEPUCTUKaMH UCIIBITAHHOTO MaTepuaa.

Bemuuuna [Ipenen [Ipenen [Ipenen OTHOCHUTENBHOE
IIPONOPLUUOHAIBHOCTY, | TeKy4yecTd, Mlla IIPOYHOCTH, YIIUHEHHE IpU
MIla MIla paspeise, %0
O06o03HaueHue Oy (o8 O, Opasp
3HAYCHHUE

12. Cnenaiite moipoOHBIE BEIBOBI IO paboTe ¢ 000CHOBAHUSMU BaIIMX YTBEPKICHUM.

Kputepuu oueHKu:
Kpurepnii MakcumManbHON olleHKH — 4 faJlia:
1) sTar MOATrOTOBKH BHIMOJIHEH HA OTIMYHOM YPOBHE;
2) U3MEPEHUS BBIITOJIHEHBI C OOJIBIION TOYHOCTBIO;
3) nosy4eHHas AMarpaMMa, €€ BUJl COOTBETCTBYET BU/y UCIIBITBIBAEMOI'0 MaTepHala,
4) OCTIKCIICPUMEHTAIIbHBIC PACYCTHI BBITOJHEHBI TPAMOTHO ¢ 0OJIBIION TOYHOCTHIO;
5) npoBejieHa CBepKa MOJIyUYEHHBIX PE3YJIbTATOB C TAOJMYHBIMHU JTAHHBIMU;
6) mo paboTe cliejIaHbl TPAMOTHBIC BBIBOJIBI.

Kpurepuii ouenku na 3 6ajia:
1) sTan MOATrOTOBKY BBITIOJIHEH HA YJIOBICTBOPUTEIBHOM YPOBHE;
2) U3MEpPEHUs BBIIOJIHEHBI C JIOCTATOYHON TOYHOCTHIO;
3) monydeHHas AMarpaMMma, €€ BHJ HECKOJbKO OTJIMYAETCS OT BHJA HCIBITHIBAEMOIO
MaTepuaia,
4) MOCTIKCIIEPUMEHTAIILHBIC PACYCTHI BBIOJIHEHBI C JIOCTATOYHON TOYHOCTHIO;
5) mpoBeseHa CBepKa IMMOJYUYEHHBIX PE3yJIbTaTOB C TAOJIMYHBIMUA JAHHBIMH, MOJTYYCHBI
3HAYUTEIbHBIC PACXOXKICHNUS,
6) o paboTe clieiaHbl BBIBOJIBI, COICPIKAIINE HEKOTOPhIC HETOYHOCTH.

Kpurepuii oieHKHM «HEYy10BJIEeTBOPUTEIbLHO»!

OrneHka «HeyJOBJIETBOPUTEIHLHO» BBICTABIISETCS B TOM CIIydae, €CJIM HE BBIIOJIHEH XOTs Obl
OJIVH IIYHKT KPUTEPUEB MUHUMAJIbHOMN OLICHKH.
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3aganue K 1a6opaTopHOii padorte 2
Tema Ne: 3: 'eomeTpryeckne XapaKTePUCTUKHU IVIOCKUX ceYeHM I
3aganme: TpeOyeTcs pacCUUTaTh MOJOXKEHHUE TJIaBHBIX OCEH M TJIaBHBIX MOMEHTOB MHEPLUU
COCTaBHOI'O CEYEHMs i1 IOJYyYEHHUs ONTHMAJIbHOM NPOYHOCTH M IKECTKOCTH DPAMHOMU
KOHCTPYKIIHH.

BapuaHTbl 3a1aHuii onpeaeIIIOTCA 10 NPUBEIEHHBIM CXEMaM.

3

2 | “
|G
6 ] L7
. L
) l—j | \L]
W dlos
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Kputepuu oueHKu:
Kputepuii MakcumaJbHOi oneHku — 4 fanJa:
1) ¢ G0IbIIOI TOYHOCTHIO H3MEPEHBI Pa3Mephl CCUCHHUS;
2) TEeOMEeTpUYECKHE IIOCTPOCHHS BBHIMOJIHEHBI HA MHJUIMMETPOBOM Oymare HiH
rpauueckoM peaKkTope;
3) NpaBWILHO PACCUUTAHBI IEPEMEIICHHS C IIOMOIIIBIO PACYETHBIX METOIOB;
4) pe3ynbTaThl U3MEPEHUS U PACUETOB PACXOISTCS Ha BEIHYHHY He Ooinee 2%;
5) o pe3ysbTataM paboThI C/IC/IaHbI IPAMOTHBIE BHIBOJIBI.

Kputepunii ouenku Ha 3 6ajia:
1) ¢ 7ocTaTOYHOM TOYHOCTHIO U3MEPEHBI Pa3MepPhl CCUCHHSI;
2) reOMETPUYCCKUE MTOCTPOCHHS BBIMOJIHEHBI C yIOBICTBOPUTEIILHOW TOYHOCTHIO;
3) yI0BIETBOPUTEIBHO PACCUYMTAHBI TIEPEMEIIICHHUS C MOMOIIBIO PACUETHBIX METO/IOB,;
4) pe3ysIbTaThl U3MEPEHHS M PACUETOB PACXOJIATCS Ha BEIUUMHY He Oosee 5%;
5) no pe3ysibTataM paboThI CACIaHbI yIOBICTBOPUTEIBHBIC BHIBOJIBI.

Kpurepuii 0lieHKH «HEeYI0BJIETBOPUTEIbLHO»!

B

OI_IeHKa KHCYAOBJICTBOPHUTCIIbHO>» BBICTABIIACTCA B TOM CiIy4dac, €CJIIM HC BBIIIOJHCH XOTA OBl

OJIVH MMYHKT KPUTEPUEB MUHUMAJIBbHON OLICHKH.
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MuHucTepcTBO HayKu U Bhiciiero oopaszoBanus Poccuiickoit denepanuun
HuwkHekaMCKHI XUMHKO-TEXHOJIOTHYECKUI MHCTUTYT (pritnan)
(benepabHOTO rOCyAAPCTBEHHOTO OFO/IKETHOI'O 00Pa30BaATEIbHOIO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCckuil HAlMOHAJIBHBIN HCCIIEIOBATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET

QDaxyromem MexaHu4ecKkui

Kageopa__ Maiivs u annapatoB XMMHUYECKHX ITPOU3BOJICTB

Hanpasnenue noarorosku_15.03.02 «TexHoJ0rn4eckre MaivHbl 1 000py10BaHUE»

(k00 u naumenosanue)

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

Cemectp 6

3a1aHus K pelleHrI0 32/1a4 MPAKTHYECKHX 3aHSITHIi

Tema Nel: BHyTpeHHue cuiioBbie (paKkTOpbI
ITocTpouTh AMIOPHI BHYTPEHHUX CUIIOBBIX (PAKTOPOB JUIsl INIOCKOW Oallky, MOKa3aHHOU
Ha PUCYHKE 3aJIaHUs.

Jlns rtockoi Oasiku, pacueTHasi cXeMa KOTOpOW MPUBOAUTCS HA PUCYHKE, TOCTPOUTH
SMIOPHI BHYTPEHHUX CHIIOBBIX (haKTOpOB. UKCIOBBIE 3HAYEHHS] MHTEHCUBHOCTH PaBHOMEPHO
pacIpeieIeHHOM Harpy3ku (, COCpeIoTOYEHHOU cuibl P u cocpenoroueHHoro Mmomenra M
3a/1aHbI:

g =2 kH/m,
P=3kH
M =4 xHm
3amaua 1.
M ¢
********% YYVYY
2M 2Mm
/
/
3amaya 2.
= 9 9
M YYVYVY
M

y #/% YYVYVYVYVY
d ™ 2 M 3M
b
/
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3amaya 3.

q lp qa M
YVYVYY ##**%
/QZM 3m 3 M 2M
! / /

3anaya 4.

q lp q
YYVVYVY y

IM
YYV
/
/

3amaya 5.

Y
M 2M

/

q
TMYYYYVYVYY JVYVRVVYY

/
P / /

-

Tema Ne2: OceBoe pacTsizkenue / cokaTue

3AJIAYA 1 Cranbhas koaonna (E =2 10* KH/CMZ) HAXOIUTCS IO IeHCTBUEM
MPOOIIBHOI cHtbl P 1 cobeTBerHoro Beca (g= 78 kH/m?).
Tpebyercs:
1) HOCTPOUTH JMIOPHI YCHUIINH U HANIPSHKECHUIHA;
2) OIpeIeIUTh OMMaCHOE CEYCHUE U MPOBEPUTH MPOYHOCTH KOJIOHHBI
* P npu [s]=16 kH/cm? (BOIPOCH! YCTOMUMBOCTH HE PACCMATPUBAIOTCS);
3) omnpenenuTh epeMeIICHUE BEPXHETO cpe3a KOJIOHHBI (COOCTBEHHBIN
BEC KOJIOHHBI HE YUUTHIBATH).
JlaHHBIC BBIOMpAEM COTJIACHO PUCYHKY.
Wcxonupie naHHBIC.

A=12 CMZ;

2A
0 a-= 2,5 M,

v b=21w;
c=15wm;
y P =18 xH
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3AJJAYA 2. AGCONIOTHO XECTKUM OpyC ONMUpaeTcs Ha MAapHUPHO HEMOABHKHYIO
OMOpy ¥ MPHUKPEIJICH K IBYM CTaJIbHBIM CTEPKHSIM IPH MOMOIIH [IIAPHUPOB.
Tpebyercs:
1) HalTH YCUIIMSA U HANIPSDKEHUS B CTEPIKHSX, BRIPA3UB MX depe3 cuiy Q;
2) 13 YCIIOBHSI IPOYHOCTH HaiiTh fomyckaemyto Harpysky [Q] ([s]=16 kH/cm?);
3) Haiit ipenenbHy o Tpy30H0abEMHOCTD cUCTeMBI Q7 1 Jonyckaemyto Harpysky [Q],
€CJIH TIpeCIT TeKy4ecTH S, =24 kH/cm? u 3amac npoyHocTH K = 1,5;
4) cpaBuuTh BenuuuHbl [ Q] u [Q] 1, monydeHHbIE IPH pacyeTe MO T0MYCKaeMbIM
HanpspkeHUsM (T1. 2) 1 JomycKaeMbIM Harpy3kam (1. 3).
JlaHHb1e
HcxonHbie NaHHBIC:
a=25m,b=21mMc=15m
A1 = A =12 cM? - mromans MONEPEYHOTO
ceueHus crepxkHsa BK.
A, =2A =24 cMm> - TJI0MIA b TTONIEPEYHOTO
ceueHus crepxHsi CK
st=24 kH/cm?
[s] = 16 kH/cm?

Tema 3. FeOMeTpnqecmle XapaKTCPUCTUKHU IIVIOCKUX CCUCHUS

3AJIAYA 1 /111 3a1aHHOTO TIONIEPEYHOTO0 ceueHust (puc. ) Tpedyercs:

1) onpeeTuTh MOJOKECHHUE TJIaBHBIX IICHTPAJIBHBIX OCEH MHEPIIMH U BIYUCIIUTH
COOTBETCTBYIOIIINE OCEBbIE MOMEHTHI HHEPIIUH;

2) MOCTPOUTD IIIUIIC HHEPIIUU U ONPEACIUTh HAIIPABJICHUS HAUOOJbIICH 1
HAaWMEHBIIEH KECTKOCTU Ha U3THUO0.

[Ipu pacyerax UCMOJIB30BATH TAOJHIBI COPTaMeHTa (YaCTH CTAaHIAPTHBIX

npoduiel NpsIMOYroJbHUKaMH He 3aMeHsTh). CeuyeHHne U AJUTUIIC BBIUCPTHUTH B
macmrabe 1:2.

—

—— !

VYka3zaTh HadaJbHBIC, TPOMEKYTOUHBIC U TJIABHBIE IICHTPATLHBIC OCH.
Hcxonnple nanHbie: cedeHue coctout u3 mBesuiepa Ne 20 u qeytaBpa Ne 22.
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Tema Ne6: KpyueHnue u ¢cABUT

3AJIAYA 1. K crajgpHOMY Basly MPUJIOXKEHBI Y€ThIPe MOMEHTa (pHC.).

Tpebyercs:

1) mOCTPOUTD BMIOPY KPYTAIIUX MOMEHTOB,;

2)1py 3aJaHHOM 3HAYCHUH [T] onpeaeuTh AMaMeTp Bajia U3 pacueTra Ha
IMPOYHOCTh M OKPYTJIHMTH €ro 3HaUYeHHe J10 Oimmkaiimrero, papaoro: 30, 35, 40, 45, 50, 60,
70, 80, 90, 100 mwm;

3) mocTpourts smmopy yrios 3akpyunsasus (G = 8 10° kH/cm?);

4) HalTH HAaUOOJIBIINN OTHOCHTEIBHBIN yroj 3akpyunBanus (Ha 1 M UTMHBI Baa).

JlaHHbICe BEIOMPAIOTCS U3 TAOTHIIHL.

Y, M, D M, D M

Puc. . Cxema 3amaun

HcxonHbie faHHBIC:
M; = 3,5 kHm M, =1,0 kHm M; = 3,5 kHwm, M, =5,0 kHwm.
a=25M, b=21m c¢=15m, [1]=55MlIlla,

Tema 7. ILinockuit n3rud

3ATAYA 1 Jlns 3amanHoi cxembl 0aimku (puc. 2.1) TpedyeTcs: HamucaTh BhIPAKCHUS
nepepespiBaomux ¢l Q, M M3rudarmmMx MOMEHTOB M, JUIA KaKIOro y4acTKa B 00IemM
BUJIE, IMIOCTPOMTH HX DIIOPHI, YCTAHOBUTH PAaCUETHHIC 3HAYCHHUS BHYTPEHHHMX CHIIOBBIX
daxropoB (Q™, M™) u moxobpars mepesiHHyro Ganky mpu [s] = 0,8 kH/em?, [1] = 0,4
kH/em?

a) KPyrJoro MonepevyHoro CeueHus;

0) MPsAMOYTOJBHOTO MOTMEPEYHOr0 CEUCHHUS TIPH 3aaHHOM cooTHomeHnu h/b=2.

HcxonHsle naHHBIE.

q
P l ll l g=15kH/m
\ YYVVYVVYVYY P =30 xH
IYYYYYYY a=18wm
Y <%  b=0pw
‘ ) c=16M
q
-« a ==l—b>< c =|

3AJAYA 2 [ 3ananHO# cxembl Oanku (puc.) Tpedyercs:

31



1) HanucaTh BBIpAXKCHHS MTepepe3bIBAtONX cuia Q, U U3rudaronmx MOMEHTOB M, Ij1st
Ka)XJ0TO yJacTKa B 00IIeM BHUJI€, TOCTPOUTH UX IMIOPHI, YCTAHOBUTHh PAaCUETHBIE
3Ha4YeHMs] BHYTPEHHUX cuioBbIX (pakTopos (Q,, M,™) n nogobpars cTanbHyI0 0anKy
CTaHZapTHOro AByTaBpoBOro mpodums mpu [$]=16 kH/cM?, [1]=8 xH/cm?;

2) 3anmcatpb quddepeHInanbHbIe YpaBHESHHS U30THYTOW OCH OaJIKH ISl BCEX €€
Y4YaCTKOB, BBIMOJHUTH HHTETPUPOBAHHUE U MOCTPOUTH IMIOPHI YIJIOB MOBOPOTA
CEYCHUII U TPOruOOB OaNKHy;

3) IIpoBepuTh GanKy Ha JKECTKOCTb [0 MaKCHMaIbHOMy mporu6y mpu [f]=£/150, E = 2 10°
KH/CMZ, rjae £ anuna 6anku. JlaHHbIe BEIOMpaeM U3 TaOIUIlLI 2 3a/1aHMUs.

HUcxonnpie 1aHHbBIC!
M =55 kHwm; g = 15 xH/wm;
L=5wm; a=0,6; £1=3wm; £ =2m.

“ M
[VVVLVVVVVVV

A

A

Puc. Cxema 3amauu

Tema 8. Cnoxxkunas negpopmauus

3agaua 1. JlIoMaHHBIN CTEPKEHb PACIIONIOKEH B TOPU3OHTAIBHOM IJIOCKOCTU. YTJIBI B
MECTax COSAMHEHUs CTepKHEH npsiMble. Bee cTepykHu TiHBI L.

Tpebyercs:
1) 3anmcaTh aHAIMTHYSCKHE BBIPAKEHHS BHYTPEHHHX CWIOBBIX (akrtopoB (BCD) mo
y4acTKaM, BBIYMCIUTh UX 3HAUYCHUS B XapaKTEPHBIX TOYKAX U MOCTPOUTH SIIOPHI;
2) YCTaHOBUTHh THII CJIO)KHOTO COTPOTUBIICHUS W 3amucath 3HaueHUss BC®P B omacHOM
CCUCHHHU HA KaXJIOM yYacTKe;
3) Ha OJHOM y4YacTKEe, HCIBITHIBAIOIIEM KOCOH W3ru0, MmomoOpaTh ABYTaBp W pa3Mepbl
HPSMOYTOJILHOTO CEYEHUs] MpHU CcooTHouieHnn crtopoH h/b = 2. Jlna nByraBpa u
IPSIMOYTOJIFHOTO CEYCHHsI MOCTPOHWTh HEWTpaJbHBIC JHHUU M yKa3aTh OIACHBIE TOYKU
CCUCHHS,
4) Ha OJHOM y4acTKe, MCIBITBIBAIOIIEM KOCOW W3rH0 ¢ KpydeHHEeM M0oA00paTh Kpyrjioe u
KOJIBIIEBOE CEUCHHS IPH COOTHOIIeHUH paanycoB R/r = D/d = a mo dyerBeproil Teopun
HPOYHOCTH;
5) B mynkrax 3) u 4) CpaBHUTH 3KOHOMHYHOCTD 10 J00PaHHBIX CCUECHHUH 10 BECY.

CxeMy IJIOMaHHOTO CTEp)KHS B3SITb W3 PHUC. 3aJaHHs, YHCIOBBIC IaHHBIC B3STh U3

TaOyuIbl 3aganus. [S] = 16 kH/cMm?,

HcxonHble maHHBIE!

a =1,30, b=010m, F=4xH, q=16xkH/ML =18mMm, [s] =16 kH/cm?
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Puc.. Cxema 3amaun.

3agaya 2. UyryHHBI KOPOTKHI CTEp)KEHBb

CXKUMaETCs TPOJIOJIbHOM cuioit F
MPUJI0KEHHOMW B TOUKE P.

y K,
X
2
C, > i
\ L >
81 XO
- ax X1 yC
N o . A\ 4
C1 ' v,
A C A ;(
a C
ay 2
4

K, \

HI

Tpebyercs:
1) mOCTPOUTH HYJIEBYIO JIMHHUIO, ONPEICIIUTh OMACHBIC TOUYKH B CCUCHUH M BBIYHUCIIUTH B HUX
Hamnps>KEHMs, BRIPa3uB UX yepes cuy F;
2) OThICKATh JOMyCTUMYIO cuiy [ F], ecnu qomycTuMblie HanmpsoKeHUS
npu cKathn [S] e =12 kH/em?, npu pactsoxennn [S], = 3 kH/em?,

CxeMy ceuyeHUs B3ATh U3 PUC. 3.2, YUCIIOBbIC JaHHBIC B3ATh U3 TaOIHIbI 3.1.
b=10cm.

Tema 9. YcTOHYHBOCTD CKATHIX CTEPKHEH

3agaua 1. Jlng 3amaHHbIX 10 MHUQGPY YCIOBUW 3aKPETUICHUS KOJOHHBI, (OPMBI
MOTIEPEYHOTO CEYSHUS, BRICOTHI KOJIOHHBI L M CKMMaroIien cuisl F
HEO00XOIUMO’
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1) monoOpaTh HOMEp CTaHIAPTHBIX MPOQHIICH U3 YCIOBHUS YCTOMYMBOCTH KOJIOHHBI. Pacuer
BBINTOJTHUTH METOJ/IOM IOCJICIOBATEIbHBIX MPUOIMKCHUHN 110 KOIPPUIUEHTY | ;
2) omlpenenuTh paccTosiHue D W3 yClIOBUS PaBHOYCTOWYHMBOCTH KOJIOHHBI OTHOCHUTEIBHO

[JIaBHBIX HEHTPAIBHBIX OCEN MONEPEYHOIO CEUEHUS KOJIOHHHBI,;
3) HaiiTh paccrostHHe D MEXIy IIaHKAMH 0 BBICOTE€ KOJOHHBI M3 YCJIOBHS MECTHOMN

YCTOMYMBOCTH KaXIOTO OTJCIBLHOTO MPOMUIIS MEXTy ITaHKAMH.
Hpurmsits [s] = 160 MITa = 16 xkH/cwm?.

- B

Y

A

—
AC

y B — —]
Yoy vY vYo

Puc. Cxema 3agaun



MuHucTepcTBO HayKu U Boiciiero oopazoBanus Poccuiickoit denepanuun
HwkHekaMCKHI XUMHKO-TEXHOJIOTHYSCKUI MHCTUTYT (prtnan)
(enepanbHOro rocy1apCTBEHHOT0 OI0JKETHOTO 00Pa30BaTEIILHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkMil HAIMOHAJIBHBIN MCCIIEIOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynremem MexaHu4ecKuu

Kageopa__ Maiivs n annapatoB XMMHYECKHX TPOU3BOJICTB

Hanpasnenue MOATOTOBKH 15.03.02

«Tex

HOJIOTMYCCKHUC MAIlIMHbI 1 O6ODVI[OBaHI/Ie»

(k00 u naumenosanue)

IMpoduns/mporpamma; _ «O60pyaoBaHue HedTerazonepepadoOTKm»
(raumenosanue)

Cemectp 4 (ounas dpopma), 5 (ouHO-3a049Hast hopma)

KommuiekT 3aganmii 1151 pacueTHO-rpaduyeckoii padboThl
Tema Nel: BHyTpeHHue cHi10BbIe (paKTOPBI
[TocTpouTh AMIOPBI BHYTPEHHUX CHUJIOBBIX ()aKTOPOB AJIS IJIOCKON pambl, TOKa3aHHOU
Ha pUCYHKE 3aJaHus. BapuaHTsl BBIOMpaAOTCS IO HOMEPY 3aJJaHMs.
3HauEHUs HAarpy30K:

P =10«kH;
M = 6 kHw;
g =4 xH/m;
a=2M.
1 2 ) o 3 q M
iy rrr ey eI : ¥ IREERREE] %
2a '\/ 2a éa\/
a M a a P
6
MR | ° W NETTTTETY
T T I
2a ’s — 77 2a rM 7
” A
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Kpurtepun oneHku:
KpuTtepuii oneHKn MaKCUMAJIbHBIM YHCJIOM 0aJLJI0B - 6:

BoimonHeHbl Bce TpeOoBaHUWsS 3amaHusi K pabore. PacdeTHble CXEMBI, SIFOpPHI
MOCTPOCHBI TPaBUIBHO C COONMIOACHHMEM Maciitaba W mpaBuil odopmiieHus. Pacuers
BBITIOJIHEHBI C JOCTaTOYHOM CTEMEHbI0 TOYHOCTH. [loka3zaH BBIBOJ pacdeTHbIX (OpPMYII.
UucnoBble BenWYMHBI B (OpMyJax COMPOBOXKIAIOTCA e€IUHUIIAaMU u3MepeHuil. Han
eAVMHUIIAMH W3MEPEHUI BBHITIOJHEHBI TPAaBWIbHBIE TpeoOpa3oBanusi. KpymHble W Menkue
YHUCJIOBBIC BEJIMUMHBI MPEJCTABICHBI B MTOKA3aTEIbHON (opMe — MaTeMaTHUYECKUE JTEHCTBHS
HaJl HUMH BBITIOJIHEHBI 0€3 OIIHOO0K.

Kpurepuii ouenku Ha 4,5 6aJ1710B:

Bemonnensl Bce TpeOoBaHMs 3anaHus K pabore. PacueTHble cxembl, SIIOPHI
HOCTPOEHbl NPAaBUIBHO, HO C HEOONBIIMMHU HapyUIeHHSAMHU B TpaBuiax O(OPMIICHHS.
Pacuersl BenMuuMH MecTaMM HE JOCTUTAIOT JOCTAaTOYHOM CTENEHU TOYHOCTH. Mmerorcs
HEOOJbIINE OTrpeXH B BBIBOJE pPACUETHBIX (opMyi. YucioBble BeIMYMHBI B (hopmysax
CONPOBOXKJAKOTCA €IMHHLAMH u3MepeHuil. He Haxg BcemMum eauHunaMu U3MEpEeHUi
BBITIOJTHEHBI TPaBUJIbHBIE MpeoOpazoBaHus. KpyrHble ¥ MENKHE YMCIIOBbIE BEIUYUHBI HE
BCEI/1a TPEJCTaBJICHbl B IIOKA3aTelbHON (opMe — MpU BBINOJIHEHHMH MaTeMaTHYeCKHX
NEHCTBUH HaJ HUMHU UCIONIb3yeTcs (popmat uncen ¢ GUKCUPOBAHHOM 3aIsATOM.

Kputepuii ouenku Ha 3 6ajuia:

Bremonneno ne menee 60% TtpeGoBanuii 3amanusi kK paborte. PacuerHsie cxemsl,
3MMIOPBI TTOCTPOEHBI MPABUIILHO, HO C CYIIECTBEHHBIMU HApYIICHUSIMH TPaBUJI 0(OPMIICHHUS.
[Ipu mpoBeneHWH pacyeTOB HMMEIOTCS CYLIECTBEHHBIE IMOTEPU TOYHOCTH BeNWYHH. [Ipu
BBIBOJIC PACUCTHBIX (POPMYIT IOMYIIEHB HEKOTOpBIE OmMOKK. He Bce YUCIIOBBIC BETMYMHBI B

dbopmysiax CONPOBOXKAAIOTCA €IUHUIIAMH u3MepeHuid. He Bcerma Hajag eauHUIIAMH
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U3MEpPEHUHN BBINIOJIHEHBI NPAaBWIbHBIE IpeoOpa3oBaHus. KpymHble W MEJKHE YHCIOBBIE
BEJIMYMHBI TIPEJICTABIICHBI B PA3JIMYHbIX (opMaTax, MIPUBOAAIIMX K HAKAIUTUBAHUIO OIIUOKH.

Kpurepuii onieHKH <HeyT0BJIETBOPHTEIbHOY:

Ecnu XoTst Obl OMH W3 MEPEYUCICHHBIX KPUTEPHUEB JUII MUHUMAJIbHOW OICHKH HE
COOJTIOIaeTCs, BBICTABIISICTCS OIICHKA «HEYIOBJICTBOPUTEIILHO», paboTa BO3BpallacTCs Ha
TOpaboTKY.
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MuHucTepcTBO HayKu U Bhiciiero oopaszoBanus Poccuiickoit denepanuun
HuwkHekaMCKHI XUMHKO-TEXHOJIOTHYECKUI MHCTUTYT (pritnan)
(benepabHOTO rOCyAAPCTBEHHOTO OFO/IKETHOI'O 00Pa30BaATEIbHOIO YUPEKACHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCckuil HAlMOHAJIBHBIN HCCIIEIOBATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET

QDaxyromem MexaHu4ecKkui

Kageopa__ Maiivs u annapatoB XMMHUYECKHX ITPOU3BOJICTB

Hamnpasnenue MOATOTOBKY 15.03.02

«Tex

HOJIOTMYCCKHUC MAIlIMHbI 1 O6ODVI[OBaHI/Ie»

(k00 u naumenosanue)

[Mpoduns/mporpamma:; _ «O6opyaoBanue HedTerazomnepepadOTKm»
(Haumenosanue)

Cemectp 4 (ounas dpopma), 5 (ouHo-3a04uHast popma)

KomnuiekT 3axaHuii 1Jis1 BBINOJHEHUS KOHTPOJIBbHOM padoThl
Tema Ne 4: HanpsizkeHHO-1e()OpPMUPOBAHHOE COCTOSTHHE

3ananme. HanpspkeHHO-1e(OPMUPOBAHHOE COCTOSIHUE Opyca B ONMACHOM CEYCHUU
XapaKkTepu3yeTcsi HaOOpOM HANpsOHKCHHH, TMOKa3aHHBIX HA PHUCYHKE I 3JIEMEHTApHOIO
napajuiesienuie/ia, BbIOPAHHOIO M3 3TOrO0 CEYCHHS B MPOU3BOJIBHOM MecTe. [LmockocTh
NPaBOi TpaHM 3JIEMEHTA COBIAAACT C TUIOCKOCTHIO TIONEPEYHOro cedcHHs. B KOHTpoOIbHOU
pabore TpebyeTcs:

1) mOCTPOHTH TEH30p HANPAKCHHIA;

2) peutast ooparHyto 3amauy THIIC paccuutars riaBHbIC HATPSDKEHHS U HATPaBJICHUE
TJIaBHBIX TUIOIIAJIOK;

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

4) BBIYMCIUTH MAaKCUMAJIbHbIC KacaTeIbHbIC HATIPSKCHUS,

5) Ha ocHOBe 0000IIIEHHOT0 3aKoHa ['yka HalTH ri1aBHbIC AeopMalvu €y, €, €s;

6) paccuMTaTh 3KBUBAJICHTHOC HANPSHKEHUE O, 10 BTOPOH M YETBEPTOM TEOPUHU
IPOYHOCTH;

7) HallTH OTHOCUTEIILHOE U3MEHEHHE 00bheMa,;

8) omnpenenuTh ynenbHY0 NOTSHIIMAIBHYIO SHEPTHUIO AehopMaIiny.

BapuaHT cxeMbl BBIOpaTh M0 PUCYHKY B COOTBETCTBHE C HOMEPOM CBOEH (haMUJIUU B
CIIUCKE TPYyMIIBI.

I/ICXO)IHI)IC YUCJIOBBIC JOAHHBIC MJId BBIIMOJHCHHA PpPaCdYCTOB 11 BCCX BAapHUAHTOB
OJAWHAKOBBHI.

t,y =-1y; = 40MIla; S; = 70 MIla; Sy = 60 MITa.
BapuaHThl 3a1aHUI 111 KOHTPOJIbHON PadoThI
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Kpurtepun oueHku:
Kputepuii MakcuMaJbHOM OlleHKH — Ha 18 6aji10B

BrimoniHeHb!I Bce TpeboBaHus 3a1aHus K padore. PacueTHbie cxeMbl, MAaTEMaTUIECKUE
MOJIESI TTOCTPOEHBI MPaBUIIBHO € COOJII0IEHHEM MaciiTada U npasuil odopmiieHus. PacueTst
BBITIOJTHEHBI C JOCTaTOYHOM CTEMEeHbl0 TOYHOCTHU. [lokazaH BBIBOJ pacdeTHbIX (OpPMYII.
UucnoBble BenWYMHBI B (OpMyJax COMPOBOXKIAIOTCA €IUHUIIAMU u3MepeHuil. Han
€IMHUIIAaMH W3MEPECHHUI BBITIOTHEHBI TMpaBUJIbHBIE MpeoOpa3oBanHusd. KpymnHbie U Menkue
YHUCJIOBbIE BEJIMYMHBI MPEACTABICHBI B MOKa3aTelbHOU (hopMe — MaTeMaTHUeCKHe 1eHCTBUS
HaJ HUMHU BBHITIONHEHBI 0€3 OmMUOOK. B TEKCTOBBIN OTYET MOMEIICHBI BCE Pe3yJIbTaThl
BBITIOJIHEHHBIX PacyeTOB.

Kputepuii ouenku Ha 15 6asioB

BreimonHenbl moutu Bce TpeboBaHMsS 3amaHus K pabore. PacuerHbie cXewmbl,
MaTEMaTHYECKUE MOJICTH TIOCTPOCHBI MPABWJIBHO, HO C HEOOJBIIMMU HapyIICHUSMU B
npaBuiax odopmieHus. PacueTsl BeTMUMH MeCTaMU HE JOCTHTAIOT JTOCTaTOYHOW CTEIICHU
TOYHOCTH. MMerTcsi HeOoNbIIMe Orpexd B BBIBOJE pacdeTHhIX (opmyn. YwucioBsie
BEJIMYMHBI B (OpMyJax COMPOBOXIAIOTCA €JAWMHHWIIAMH u3MepeHuid. He Ham Bcemu
SAVHHWIIAMH W3MEPEHUH BBHITIOJHEHBI TPaBWIbHBIC TpeoOpa3oBanusi. KpymHbIe W Meakue
YHCJIOBBIC BEJIMUYMHBI HE BCET/Ia MPE/ICTABJICHBI B MIOKA3aTeIbHON (hopMe — IPU BBITIOJTHCHUN
MaTEMaTUYEeCKUX JCHCTBUI HAJ HUMH HCHONB3yeTcs (opMaT yucen ¢ (PUKCUPOBAHHOU
3amsTod. B TEKCTOBBIN OTYET TOMEIIEHBI BCE PE3YIbTAThl BBIOJHCHHBIX PACUETOB.
Odopmaenue paboThI BBITIOJIHEHO ¢ HECYIIIECTBEHHBIMH OLTHOKAMHU.

Kpurepuii MunnmaabHoi onenkn — 12 6annos

BoimonHensl He Bce TpeOoBaHMs 3adaHus K pabore. PacueTHple cxemsl,
MaTeMAaTUYEeCKHE MOJEIN MOCTPOEHbl NPAaBUIBHO, HO CO 3HAYUTENIBHBIMHU HapyLICHUSIMU
npaBun  odopmieHus. Ilpm npoBeaeHHMH pPACYETOB HMEIOTCS CYIIECTBEHHbIE IOTEpU
TOYHOCTH BenuuuH. [Ipu BeIBOJE pacueTHBIX (OPMYJ JOMYyIIEHBl HEKOTOphie ommOku. He
BCE€ YMCJIOBbIE BEJIMYMHBI B (hOpMYyJIaX COMPOBOXKIAIOTCS eIMHUIIaMU u3Mepenuii. He Bcerna
HaJl eIMHUIIAMH U3MEPEHUI BBINOJIHEHbI IPaBUIIbHBIE ITpeoOpazoBanusi. KpyrHele 1 Menkue
YHCIOBBIE BEJIWYMHBI TMPEACTABICHBl B  Pa3NUYHbIX (opMmaTax, MNPUBOAALNIMX K
HAKaIlJIMBaHUIO OIIMOKU. B TEKCTOBBIN OTYET MOMEIEHBI HE BCE PE3YJIbTAThl BBHIIIOJHEHHBIX
pacuetoB. OpopMmieHne paboThl BHITOJHEHO C CYIIECTBEHHBIMU OLIMOKaMH.

Kpurepuii olleHKH <HEeYA0BJIETBOPHTEIbHOY:

Ecinu xoTst ObI OIMH M3 MEPEUYMCACHHBIX KPUTEPUEB I MUHHUMAJIbHOW OIIEHKH HE
COOJTIOIaeTCs, BBICTABIISICTCS OIICHKA «HEYIOBJICTBOPUTEIILHO», paboTa BO3BpallacTCs Ha
TOpaboTKY.
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MunucTepcTBO HaAyKH | BBICIEro oopazoBanus Poccuiickoit denepanuu
HmxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUIA HHCTUTYT (rutra)
dbenepaibHOro rocy/1IapCTBEHHOTO OI0JIKETHOTO 00Pa30BaTEILHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKHiI1 HALIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxynromem MexaHn4eCcKuii

Kagheopa__Manivu u annapatoB XUMHUYECKUX TPOU3BOJICTB

Hanpasnenue noarorosku_15.03.02 «TexHoiornueckue MaimHbl 1 000py/1I0BaHUE»

(k00 u naumenosanue)

[Mpoduns/mporpamma: _ «OQ6opyioBanre HedTerazonepepadboOTKU»
(raumenosanue)

Cemectp 6

Tempbl 1151 codeceoBanus

Tema NeS: Teopuu npoyHoCTH
1) OcobeHHOCTH JehOpMaIIiU PACTKCHHUS B CKATHS.
2) HampsbkeHusi B MOMEPEUHBIX CEYCHUSAX U 10 HAKJIOHHBIM ILIOMIAJIKAM MIPU OCEBOM
PaCTSIKEHUHU.
3) Jdedbopmariuu npu pacTsHKEHUU M CKATHH.
4) Koapumment [Tyaccona.
5) 3akon ['yka npu pacTsikeHUN.
6) MoyJib yIpyrocTi MaTepUaioB.
7) Omnpenenenne nepeMenieHUi P PACTKCHUU.
8) Pacuer Ha KeCTKOCTh MPHU PACTSHKCHUH.
9) McnbiTaHue MaTepraioB Ha pacTsHKCHHE.
10) UcnpiTaHne MaTepUalioB Ha CKATHE.
11) MexaHU4YeCKHE CBOMCTBA MaTEPHAIIOB.
12) Tumel pacyeToB Ha MPOYHOCTD.
13) KoaddurueHT 3amnaca mpogHOCTH.
14) TloTeHnmanbHas YHEPTUs AeHOpMaIIUU PH PACTHKCHHH.
15) CraTu4ecku Heonpe e IMMbIC 3a1a4H.
16) MoHTa)XHBIC ¥ TeMIICpaTyPHbIC HAITPSDKECHUS TIPH PACTSHKCHUH U COKATHH.

Kpurepuu oneHku:
MaxkcuMaibHOe unciio 0auioB — 5 0ayJI0B BBICTABISIETCS, €CJIN cOOECEJOBAHUE

OpOTEKaeT TMpU AaKTUBHOM oOOMeHe HWH(opMauuend MexAy CTyJeHTaMH U
IpernojaBareyieM; BOMPOChI M OTBETHl CIEAYIOT C O00€MX CTOPOH; OTBETHI
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NOJIHOLIEHHBIE M PAa3BEPHYTHIC; BO BpeMsl coOeceqoBaHUS CTYACHTHl MOJAHHMAIOT
MHTEPECHBIE U OPUTUHAIBHBIE TPOOIIEMBI.

MunuMansHOe uyncio 0amioB — 3 6aia BEICTABISETCS IPU MPEUMYIIECTBEHHO
OJIHOHAIPaBJICHHOM MOTOKE MH(POPMAIIMH; OTBETHl CTYACHTOB OJIHOCIOXHBIE U 0€3
Pa3bACHEHMI; BOIPOCH HOCAT TPUBHAIBHBIA XapakTep, BO Bpemsi Oecelbl
NPAaKTUYECKU HE IMOJAHUMAIOTCS OCTpble IPOOJIEMbl M HE NPUBOAITCS B KayeCcTBE
IPUMEPOB MPAKTUYECKUE CUTYALUU.



MunucTepcTBO HaAyKH | BBICIEro oopazoBanus Poccuiickoit denepanuu
HmxHEeKaMCKHAN XMMHKO-TEXHOJIOTHUSCKUIA HHCTUTYT (rutra)
dbenepaibHOro rocy/1IapCTBEHHOTO OI0JIKETHOTO 00Pa30BaTEILHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKHiI1 HALIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTHYECKU YHUBEPCUTET

@axkynremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenne nmoaroroku_15.03.02 «TexHOJIOTrMYECKHE MAIIMHBL 1 000PYI0BaHHUE»

(k00 u naumenosanue)

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

Tembl pedeparos
Tema 6. CaBur u KpyueHue

1. 3akon ['yka a1 M30TPOMHOrO Tea B IPsIMOM U 00paTHOM (opmax.

2. ®U3UYECKUI CMBICIT YIIPYTUX MOCTOSHHBIX U 00J1aCTh UX U3MEHEHHUS.

3. Craruueckue, KBa3UCTATUYECKUE U TMHAMUYECKHE TIOCTAHOBKU HayaJIbHO-KPAEBbIX
3a/1a4 TEOPUHU YIPYTOCTH.

4. Teopema €IMHCTBEHHOCTH CTaTUYECKOM 3aa4H.

5. YpaBueHnus Jlame. [loctaHoBKa B IepeMEIICHUSX.

6. YpaBuenus benpTpamu — Muuenna.

7. I1nockas 3aj1aya TEOPUHU YIPYTOCTH.

8. Ilnockoe nehopmMupoBaHHOE COCTOSTHUE.

9. ®yukuus Ditpu. [lnockoe HanpskEéHHOE M 0000IIEHHOE MUIOCKOE HAIPSHKEHHOE
COCTOSIHHSI.

10. [Ipumenenue Teopun QPyHKIUN KOMIUIEKCHON niepeMeHHoit. @opmyb JIsBa.

11. KommiiekcHbie noteHmansl. @opmyna KosocoBa — MycxenumBuim.

12. JIuneiinas Tepmoynpyroctb. CootHomenus [roramens-Heiimana.

13. 3axon TeronpoBoaHocTH Dypbe.

14. Meton I'anépkuna.

15. lunamuueckue 3aa4uu Teopuu ynpyroctu. Teopema ['enbMromnsua.

16. BonHoBble ypaBHEHMs [Js MOTEHUUAJIOB. J[Ba Tuma BOJH B HEOTPAHUYEHHOU
YIIPYTOU CpeE.

17. Inockue BonHbI. Pemenue Jlanambepa.

18. OTpakeHue MIOCKOM BOIHBI OT CBOOOAHON MOBEPXHOCTH M OT JKECTKOM CTEHKH.
19. IToBepxHOcTHBIE BOTHBI Penes. Bomnsl JIsBa.

20. TToBepxHOCTH pa3pbIBOB. Y IapHbIC BOJIHBI.
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21. T'eomeTpuyeckne, KMHEMAaTUYECKUE W JTUHAMUYECKHE YCIOBUS COBMECTHOCTH.
CooTtHomenue Anamapa.

22. Ilinockast aBTOMO/IeIbHAS 3a1a4a.

23. Vcnoeue (kpurepuii) Ttekydectn. Kpurtepmiti Tekydectm Tpecka (Teopus
MaKCHUMAaJIbHOTO KacaTeJIbHOTO HampsbkeHust). [lpenen TekydecTH Ha CABUT U
pacTsKEHHE.

24. Teopus Tteuenus. Teopus ynpyromiactuueckoit nepopmanuu. [lapamerp ['enku.
25. Teopus mtactuyeckoro TeueHus. Y pasuenus [Ipanarns — Peiica.

26. [Inockas 3agaua TEOPUH IIIACTHYHOCTH. JIMHUN CKONBKEHUS U UX CBOMCTBA.

27. Ypasuenus ['enku. Tenerpadnoe ypaBHeHHE.

28. Teopuss HacnenacTBeHHOCTH. [lom3ydecTb mHpu  OAHOMEPHOM M CJIOKHOM
HaIpsKEHHOM COCTOSIHUM.

29. JIluarpamMmsbl MOJI3y4ECTH U penakcanuu. HaciaeacTBeHHbIE MOJIEINH.

30. JIuneitHple MO/IENN BSI3KOYIIPYTOro MOBEICHUS MaTepraa.

31. Teopus HACIEACTBEHHOCTHU. SIpO peraKcauu 1 A1po MOI3yIECTH.

32. Mopens MakcBemna, Kenepuna — ®oiixta. O6060menasie Moaenu. [IpuHImn
cooTBeTcTBUA BosbTepa.

33. Mogenu Bs3koruiacTuueckux cpen. Omnpenenstounme ypaBHeHus [lIBemoBa —
bunrama.

34. Teopuu cTapenusi, TCUCHUS U YIPOUHEHUS TIPH MOI3YIECTH.

35. Tlon3y4ecTh 27IeMEHTOB KOHCTPYKITUH.

Kpurtepun oneHku

B pa6oueii nporpaMMe TUCHHMILVIMHBI IPeyCMOTPEHA MOATOTOBKA U
3amura pedepara.

MuHnumanbHO€e 4ynciio 6aioB — 3 6ajuia BHICTABISIETCS IPU HEJOCTATOUHOM
CTENEHU PACKPBITUS TEMBI B XOJI€ CBOET0 BBICTYIUICHHUS, IPUBEICHUS HEUETKUX
apryMEHTOB M HE BIIOJIHE aKTUBHOE YYacTHE B JUCKYCCHH IO Mpolieme, KoTopas
ObLJIa pacKphITa B XOJI€ JI0KJIA1A.

MakcumanbHOE 4uCI0 OaIoB — 5 0a/uioB BBICTABIAETCS NPHU IMOJHOLUEHHOM
PacKpBITUU TEMBI B XOJI€ CBOETO BBICTYIUICHUS, MPUBEIACHUS YETKUX apryMEHTOB U
JI0Ka3aTeNbCTB, a TAK)KEe aKTUBHOE yJacTHe B TUCKYCCHH MO Mpolieme, KoTopas Oblia
packpbITa B X0/ JOKJIA/a.
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