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I.He.ﬂl/l 1 3aJa491 U3YYCHUSA TUCHUITIMHBI

Hean: Kypc npuxiiaqHoi MEXaHUKH UMEET CBOEH 1I€JIbI0 IOArOTOBUTH OYAYLIETro ClEHUaINCTa
K PEILIEHUIO TPOCTEHIINX 3a1a4 MEXaHUKH.

3ajauM JUCLUIUIMHBI — JaTh CTYAEHTY OCHOBONOAA2arOWue NOHAMUSL U MemoObl CHAMUKU,
KUHeMamuKu pac4émos Ha NPOYHOCMb U HCECMKOCb YNPY2UX meil.

2.Mecto gucuuniunbl B cTpykrype OOII BITIO

Hucuunnuna «[Ipuknaanas MexaHuka» OTHOCUTCS K 0a30BOM 4acTy MPOQPECCHOHANIBHOTO LUK
oOpa3oBaresibHOW MporpaMMmbl 1o HampaBiaeHuio noarotoBku 18.03.01 Xumuyeckas TeXHOJIOTHS,
npoduins: TexHnonorus u nepepadoTKa MOJIUMEPOB.

Kypc «lIpuknagnas Mmexanuka» 0a3upyercs Ha AUCIUILIAHAX: BBICIIAs MaTeMaTHKa, (pu3uka.

Tpebosanus kK 6XOOHbIM 3HAHUAM, YMEHUAM CIYOEHMOS.
CTyneHT 10KeH:

3HaTh: (QyHAAMEHTaJIbHBIE OCHOBBI BBICHIEH MaTeMaTHKH, COBPEMEHHBIE CpElCTBa
BBIYMCIIUTEILHON TEXHWKH, OCHOBHBIC (U3MYECKUE SBJICHHS, (DYHIAMCHTAIbHBIC TOHATHS, 3aKOHBI U
TEOPUU KIACCHUECKON (U3UKH.

YMeThb: caMOCTOSITEIILHO MCIOB30BaTh MATEMAaTUUECKH arapar; padoTaTh Ha MEPCOHATLHOM
KOMIIBIOTEPE, MOJIb30BATHCS OCHOBHBIMHU O(UCHBIMH MPHIOKEHUSIMU, TPUMEHSATH MOJTy4YEeHHbIC 3HAHUS
o pu3uke npu n3ydeHun Kypcea «lIpuKiraqHoil MEXaHUKN.

Baanerb: nepBUYHBIMM HaBbIKAMM U OCHOBHBIMHU METOJIaMHU IPAKTUYECKOTIO HMCIOJIb30BaHUS
COBPEMEHHBIX KOMITBIOTEPOB JIJIsi BBHIMOJHEHUS MAaTEMaTHYECKUX pacu€ToB, 0(OPMIICHUS PE3YJIbTATOB
pacuéra, COBpEeMEHHON HAyYHOU JIUTEepaTypoi, HaBbIKaMH BeIeHUs (PU3HUECKOT0 IKCIIEPUMEHTA.

3. TpeGoBaHusi K pe3yJibTATaM OCBOEHHUS COJIEP:KAHUS TUCIUTIUHBI

Hucuunuua b1.b.21 «[IpuxiagHas MexaHuka» OTHOCHTCA K 0a30BOIl yacTh y4yeOHOro IjiaHa
HarpaBieHus: moarotoBku 18.03.01 Xumuueckas TexHonorust (ypoBeHb OakajaBpuaTa) W HampaBlieHA
Ha (pOpMUpPOBaHUE CIETYIONUX KOMITETEHIIHHA:

VMeeT HUCIoNb30BaTh MareMaTH4ecKue, (QU3NdYecKue, (HU3UKO-XMMHUYECKHE, XHUMHYECKUE
METOJIBI JUIsSL pemenus 3a1a4d npodeccuonansuoi nestensroctu (OITK —2.2).

B pPE3YyIbTaTe OCBOCHUA NUCHHUIIIMHBI ((HpI/IKJ'IaI[HaH MCXaHUKa» CTYACHT NOJI?KCH:

3HaTh:
OCHOBOIIOJararoniue IMnOHATHUA M METOABI CTAaTHKH, KHHEMAaTHUKU paC'-IéTOB Ha HpO‘IHOCTB nu
KECTKOCTD YIIPYTUX TN, MOPSIIOK pacuéTa neraneil 000pya0BaHUs XUMHUUYECKON MPOMBIIUICHHOCTH.

YMeTh: BBHIIOIHSITH paCLIéTBI Ha MPOYHOCTb, J)KECTKOCTh M JOJITOBEYHOCTh Y3JIOB U JeTajnei
XUMHUYECKOI'O 06opy11013aH1/I${ IIpu ITPOCTBIX BHAAX HArpyXCHHsA, a TaKXe HpOCTGﬁIHHG
KHHEMAaTHYCCKHEC paC‘-IéTLI ABUXKXYIIUXCA 3JICMCHTOB 2TOI'O 060pyIIOBaHI/I5L

Baanerb: MeTolaMu MEXaHUKHU IPUMEHUTENBHO K pacyéTam MpolecCcoB XUMUYECKON
TEXHOJIOTHH.
4. Conep:xkanue u CTPYKTYpa IMCHUIIHHBI
4.1. Cooeporcanue oucuyunnunsl «llpuknaonas mexanukar,
nepeuenb OUEeHOUYHBIX CPEOCME U KOHMPOUPYEMbIX KOMNEMEH YUl
Tabmuma 1.



Kon
Ne KonTtpo- dopma
Ne Tema neKuuu, OCHOBHOE COJICPHKAHUE JUpyeMOn TEKYIIEro
- KOMIICTCHIIN KOHTPOJIA
(vm e gacTm)
PA3JIEJ 1. TEOPETUUECKASI MEXAHUKA: PIIP, JIP,
CTATUKA. Cratuka TBEpAOro Ttena. OCHOBHBIC MOJIOKEHUS T, PK
1 cratuku. OOmme cBeAaeHUs. AKCHOMBI cTaTUKH. CBS3M M UX
peaKkuu.
2 | Ilmockas cucrtema cxonsmuxcsi cui. Teopus nap cuil. (OHK —2.2) T, PK
3 [lnockass cucTtemMa TPOU3BOJBHO  PACIOJIOKEHHBIX  CHIL. T, PK
YpaBHEHHS pABHOBECHS M UX PA3IUIHBIC (JOPMBI.
4 | TlpoctpancTBeHHas cuctema cuil. LleHTp TsokecTH. T, PK
5 | KHHEMATHKA. KuneMaruka TOYKH. PIIP, T, PK
6 | Ilpocretimme nBrxeHus TBEpAOTO Tena. CII0KHOE ABMKCHHC. (OIK -2.2) T, PK
pocte e n e épaoro rena I ,
7 JAHAMMKA. JIBmKeHue HeCBOOOAHONH MAaTePUAIBHON TOYKH. T, PK
PaboTa 1 MOLIHOCTB. (OIIK -2.2)
8 | OOmue TeopeMbl THHAMUKH. T, PK
9 PA3JIEJI II. COITPOTUBJIEHUE MATEPHUAJIOB PIIP, T, PK
OCHOBHBIE MOJIOXKEHUS. 3a7]a4H COMTPOTUBJICHUS MAaTEPHUAJIOB.
10| PactsokeHme u cxkaTue. PIIP, JIP,
T, PK
Cratuueckue HCIIBITAHUSA MaTepHUaJIOB. OCHOBHBIE T, PK
11| mMexaHUYECKHE XapaKTEPUCTUKHU. PacUYEThl HA MPOYHOCTH MPHU (OIIK -2.2)
PACTSKEHUU U CKATHUH.
12| I'eomeTpryeckue XapaKTepUCTUKH INIOCKUX CEYEHHH. JIP, T, PK
13| Kpyuenue. UncTsblii cBur. JIP, T, PK
14| M3rub Oanok. YuCTHIN U NpSIMOM MonepeyHbIi U3ruob. PIIP, T, PK
15| YcTOoHYMBOCTB CKATBIX CTEPIKHEM. T, PK

[Tnanupyemblie GOpMbI TEKYIIETO KOHTPOJIS: PacYeTHO-IIPOEeKTUPOBOUHON paboTs! (PIIP), komiokBuym
(K), pyoexnsiit koutpois (PK), rectuposanue (T) u 1.1.

4.2. Ctpykrypa aucuumiunsl (MoayJs) «lIpukiagHass MexaHuKa»
Tabauya 2. Obwas mpy0oémkocms OUCYUNIUHBL cocmasisiem 4 3auémuvie edunuysl, 144 uaca

Tpyno€MKOCTb, 4acoB / 3a4ETHBIX €AUHUI]
Bun pabotst
3 cemecTp Bcero

OO0masi Tpy10€MKOCTH (B Yacax) 144 144
KonTakTHas padora (B yacax): 68 68
Jlexyuonnvie 3auamus (J1) 17 17
Jlabopamopuwvie pabomut (JIP) 34 34
Ilpakxmuuecxue 3auamus (113) 17 17
CamocrosiTesibHast padoTa (B yacax): 67 67
Pac4yéTHO-NpOEKTUPOBOUHBIE PAOOTHI 20 20
CaMOCTOSATEIbHOE N3YUYEHUE PA3/IEIIOB 37 37
Buja npoMeKyTOYHOM aTTecTAlNU 9 9




4.3 JIeKIINOHHBIE 3AHATHSA

Tabauya 3.
Ne Tema
/11
3 cemecTp
1. PA3JIEJI 1.

TEOPETHUYECKAA MEXAHHUKA: CTATHKA

OCHOBHBIE ITOJIOKEHHS CTATHKH. O6H_[I/Ie CBCICHUS. Axcromsbl craTuku. CBSI3U B UX pEaKknum.

IInockas cucmema cxoodsawuxcsa cun. CioxeHue aAByX cui. CIOKEHUE IJIOCKOW CHCTEMBbI
cxopsmuxcs cuil. ['eomerpuueckoe ycnoBue paBHoBecHs. OmnpeneneHne paBHOACHCTBYIOMIEH
CUCTEMBbI CXOISIINXCS CHJI METOI0M MPOCKUIUNA. AHATTUTUHYECKOE YCIOBUE PABHOBECHSI.

Teopusa nap cun. llapa cuin. DKBUBaJIEHTHOCTh map cui. CliokeHWe mnap CuWil. Y CJIOBHE
paBHOBecHs map. MOMEHT CHJIbI OTHOCUTEILHO TOYKH.

Inockas cucmema npouzeonvbHo pacnonodcenuvix cun. llpuBeneHwe cuibl K TOYKE.
[IpuBeneHre K TOYKE IUIOCKOM CHCTEMbI IIPOM3BOJIBHO pACIHOJOKEHHBIX cuil. Teopema
Bapunbona. VYcioBue paBHOBecHS. YpaBHEHHUS pPAaBHOBECHUS U HX pa3luyHble (OPMBI.
Pa3HoBHIHOCTH ONOpP U BUJIBI HArpy30K. PeanbHble cBs3u. TpeHue CKOJIbKEHUSI U €r0 3aKOHBI.

IIpocmpancmeennas cucmema cui. Cl0XKEHUE MPOCTPAHCTBEHHON CUCTEMBI CXOIAIIMXCS CHIL
VYcnoBue paBHOBeCHS. MOMEHT CHIIBI OTHOCUTEIBHO OCH.

Llenmp msaosicecmu. LlenTp napaienbHbix cuil. LleHTp Tshxectu Tena. OnpeneseHne KoopauHaT
[EHTpa TsHKECTH GUTYp. Y CTOWIMBOCTh PABHOBECHS.

KHHEMATHUKA

Kunemamuxa mouku. OCHOBHBIC TIOHITHSI KHHEeMAaTHKU. CIIOCOOBI 3aJaHus ABMKCHUS TOYKH.
OmnpeneneHre CKOPOCTH TOUYKH TMPU ECTECTBEHHOM CIocoOe 3afaHus €€ JIBHXKEHUS.
OnpeneneHne YCKOpPEHHs TOYKHM TIPU E€CTECTBEHHOM croco0e 3ajaHus €€ JIBHXKEHUS.
OmnpeneneHre CKOPOCTH M YCKOPEHHS TOYKH TPU KOOPJAUHATHOM crocobe 3amaHust eé
JIBUKCHHSL.

Ipocmetiwue oOsudcenus meépooco mena. lloctynatenbHoe MABMKeHHE. BpaiartensHoe
JBUKEHHME. YTJOBas CKOPOCTb U YIVIOBOE YycKopeHue. YacTHble ciiydau BpalaTelbHOIo
nBrKeHHs. CKOPOCTH U YCKOPEHMSI pa3IMYHbIX TOUEK BPAILAIOIIErocs Tena.

Cnooicnoe Osudicenue. CrnoxkHoe JBHKeHHE TOukd. [lnockomapasuienbHoe ABM)KEHHE Tena.
Omnpenenenne CKOPOCTH 1000 TOUKH Tena.

JTUHAMHUKA

Junamuxa. /[susxicenue nec6o600nou mamepuanvHoti mouxku. OCHOBHBIC TOHSTHS U aKCHOMBI.
CBoboaHas 1 HecBoOoHas Touka. Cuia uneprw. [punmun Janam6Gepa.

10.

Oobwue meopemol ounamuxu. immynsc cuinbl. Konuuecto asmxenus. Kunernueckas sHeprusi.
Teopema 00 U3MEHEHHH KOMYECTBA JBIKEHHUS TOUKH. Teopema 00 M3MEHEHUN KUHETHYECKOM
SHEPTHUH TOUKHU.

11.

P3JEJ IL
COINPOTUBJIEHUE MATEPHUAJIOB

12.

OCHOBHBIE TIOJIOXKEHUS. 3anmaum compoTuBieHuss MatepuasioB. Kiaccuduxanus
Harpy3ok. OcHOBHbIE nonymeHus. Meron ceuenuii. Bunpl Harpyxenus. Hanpspokenust.

13.

PACTSKEHUE U CXKATHE. IlpononbHble cuiibl 1 HOPMAJIbHBIE HANPSKEHHS B IIOIIEPEYHOM
ceueHnu crepxHs. [lepememenns u nepopmarnuu. 3akon ['yka. Hanpspk€aHOE cocTOsTHUE TTpH
OJTHOOCHOM pacTspKeHMHM. CTaTHyYecKue HUCHBbITaHUS MaTepuanoB. OCHOBHBIE MEXAHUYECKUE
XapaKkTepucTHKU. Pacu€Thl Ha MPOYHOCTH NMPU PACTIKEHUH U CHKATUU.

14.

TEOMETPUUYECKUE XAPAKTEPUCTUKU TJIOCKUX CEUYEHUM. MoMeHTbI WHEPLIU
ceyeHuil. [IoHATHE O TTTaBHBIX LEHTPAIBHBIX MOMEHTaX MHEpUHUH cedeHHs. OceBble MOMEHTHI
VHEPLUU IPOCTEHUIINX CCUCHUH.

15.

KPYYEHMUE. Yucrsiii cnsur. 3akoH I'yka npu casure. Kpyrsamumit MmomeHT. Iloctpoenue amrop.
Kpydenune kpyrmoro mpsimoro Opyca. OCHOBHBIE MpeanochUiku U (Gopmyibl. Pacu€rer Ha
IIPOYHOCTH U KECTKOCTh PU KPYUEHHH.

16.

N3I'Mb. Yucteiii u npssMoit momepeuyHbii n3rud. IlocTpoeHue >miop MONEpEeYHbIX CHII U




M3ru0arOIIMX MOMEHTOB. PacdéThl Ha MPOYHOCTH MPH U3THOE.

17.

Y CTOWUHUBOCTh CKATBIX CTEPKHEHN. Y CTOMUYMBOCTH YHIPYyroro paBHoBecus. Kputuueckas cuia.
dopmyna Ditnepa. Kpurnueckoe Hanpspkenue. [penens npumeHuMocty GopMyiibl Ditnepa.

4.4. IlpakTuyecKue 3aHATUSA

Tabnuya 4.

Tema

3 cemecmp

Teopemuueckas mexanuxa
Craruka. OnpeneneHre peakiuii onop OJHOIPOJIETHON U KOHCOJIBHON OaJIKu.

Kunemaruka. OnpeneneHne yCKOpeHus: TOYKU ITPU eCTECTBEHHOM CIIOco0e 3a/1aHus e€ IBHKEHUS.
OnpeneneHne CKOPOCTH B YCKOPEHUST TOYKH TTPH KOOPJIUHATHOM CIIOC0O0€ 3a/1aHusl €€ TBHKCHHUS.

Conpomusnenue mamepuanos
Pactsxenue u cxxarue. OnpeeneHue NpoJoJbHbIX CHII 1 HOPMAJIbHBIX HAIPSDKEHUN B
IIONIEPEYHOM CEYECHUU CTEP)KHA. Pacu€Thbl Ha MPOYHOCTH NIPU PACTSKEHUU U CIKATUH.

['eomeTpryeckne XapaKTepUCTUKH INIOCKUX CEYEHH.

Kpyuenue crepxxneii. Pacy€tsl Ha MpoyHOCTP U 5KECTKOCTH IPU KPYUEHUH.

N3ru6. Onpenenenne monepeuHbix CUil 1 U3rudaromux MoMeHToB. [loctpoenue smtop. Pacuérsl
Ha [IPOYHOCTH NPU H3rU0e.

Y CcTOWYUBOCT CKAThIX cTepykHEN. OnpeeneHre KpUTHUECKUX CHII U HaPSKEHUI.

4.5. JlabopaTtopHbie padoThI

Tabnuya 5.

o/

Tema

3 cemecmp

—

3HaKOMCTBO C Jabopatopuii. MHCTpyKTaX 1O TEXHUKE O€30MacHOCTH U TNpodUIIaKTHKA
MIPOTHUBOMOXKAPHOI 06€30MaCHOCTH.

JlabopaTtopHas pabota Nel OnpeneneHue onmopHbIX peakiunii OJHOMPONIETHON OaTKu

JlaboparopHas pabota Ne2 Omnpenenenne ONOPHBIX peaklnii KOHCOIbHOM OallKu

JlaGoparopHas pabota Ne3 McnplTaHue cTaqbHOTr0o 00pasiia Ha pa3pbiB

JlaGoparopHas pabota Ne4 VcnplTaHne Ha cykaTUe MJIACTUYHBIX U XPYIKUX MaTepHalloB

JlaboparopHas pabota Ne5 VcneiTaHue ApeBeCHHBI Ha CHKAaTHe

JlaGoparopHas pabota Ne6 Onpenenenrie MOayIsl yOpyrocTH CTajau

Jlaboparopnas pabota Ne7 Onpenenenue kodddunumenrta [lyaccona

Al El Rl ol Bl

JlabopaTtopHas pabota Ne8 OmnpeneneHue 1eHTpa TSHKECTH MOMEPEYHBIX CEUCHHIN

H
e

J'Ia60paTopHa51 pa60Ta Ne9 HcneiTaHne MeTalIHYeCKHX 06p331_IOB Ha Cpe3 U JOPCBCCHUHLI Ha
CKaJIbIBAHHC

JlaboparopHas pabota Nel0 Onpenenenue MOayIs CABUTA CTAJIN

JlaboparopHast pabota Nel 1 Tlonepeunsiii n3ru6 KOHCOIHHON OANTKU

JlabopaTtopHnas pabota Nel2 ITonepeunsiit H3rud 0THOMIPOIETHON OAIKK

JlaGoparopnas pab6ota Nel3 Omnpenenenue nepeMerieHuii npu Kocom u3ruoe

[t [ [ [
N WIN|—

JlabopaTtopHas pabota Nel4 Onpesenenrne KPUTHUIECKOW CHITBI IIPU TTPOI0JIBHOM H3TH0Oe




3 cemecTp
4.6. PacuéTHo-rpajduueckue padoThl

B cooTBeTCTBHU C MJIAHOM OpPraHU3aAIMH CaMOCTOATENBHON paboThl B 3 ceMecTpe CTYACHTaMH
BBITIOJIHSIFOTC 3 pacuéTtHo-rpaduueckue padorel. 3amanme Ha PIIP npemomaBarens BbIZaET 110
WHAUBUIYAILHBIM MUGpaMm.

MeTtoauyeckue yka3aHus K pac4€THO-IPOEKTUPOBOUYHBIM paboTaM:
1.baparynoBa JI.A., [llorenoBa M.M. llpukiagHas mexanuka. YdeOHoe mocobue. Hampumk: KBI'Y,
2021.

Howmepa nenens
Ne Ne HaunmenoBanue pabot pa Hell
B CEMeCTpe

PI'P Nel | Onpenenenue peakiuii onop TBEPAOro Tena. 3-7

Omnpenenenne BHYTPEHHUX CUIT METOAOM .
PIP Ne2 | 5 P4 yiP | METOZIOM CCHCHIH 8-12

Pacuér mapHupHO-CTepKHEBOM CUCTEMBI HA TPOYHOCTD.
PT'P Ne3 | Pacuér G6anku Ha u3rud. 13-17

MeTtoauyeckue peKOMeHAAlMHU K PacYéTHO-NIPOEKTHPOBOYHBIM PadoTaM: IIPU BHIIIOJHEHUH U
opopmaenun PIIP cTyneHT crajkuBaeTcs € MHOMKECTBOM BOIPOCOB, KOTOPbIE HEIOCTaTOYHO
MOSICHSIFOTCS. B TEXHUYECKOM Y4aCTU JUCLUIIIMHBL.

Ilpu BbIMONHEHMH pabOT, B KOTOPBIX NPUMEHAETCS BbIUMCIMUTENIbHAs TEXHUKA, Tpedyercs
COCTaBJIICHME M OTJIAJKa KOMIIBIOTEPHOM IIPOrpamMMbl WM MWCIIOJIB30BAaHUE TOTOBBIX IIPOrPaMMHBIX
HPOIYKTOB JUISl PYYHOTO CU€Ta, CTYICHTY J0JDKHBI OBbITh JaHbl HHCTPYKLIMH, KOHKPETHBIE YKa3aHUs U T.11.

He cnenyer cryneHTy MpOBOAWTH BBIYHMCICHHUS C M3JIMIIHE OOJBIIMM YHCIOM 3HAadammx mudp.
Heo6xonuMo MOSICHUTh €My, YTO COXpaHEHHE B 3alMCHU 4Mcia (pe3ysibTaTaxX BBIYMCICHHUN) YeTBIPEX
3HaYamux Hudp odecreynBaeT HEOOXOIUMYIO HHKEHEPHYIO TOYHOCTh B pacuéTax.

Crnenyer oOpaTuTh BHUMaHHE CTYAEHTA Ipu oQOopMIIeHHH padoT, YTO B Hadajie KaKAOM 3ajauu
JIOJIKHBI OBITH MTPUBEIECHBI €€ HOMED, TEKCT YCIIOBUS, pacu€THasi cxeMa U Tabiauia UCXOAHBIX JaHHBIX, a
TakXe, 4TO BCE MOCJIENYIOIIME BBIKIAJKHU JOJDKHBI IPEJICTaBIATh COOOH CTPONHHYIO JIOIMYECKYIO
IIOCJIEIOBATEIBHOCTD M COITPOBOKIATHCS JAKOHUYHBIM ITOSCHUTEIIBHBIM TEKCTOM.

Kak mpaBuiio, npu npoBepke pa®oT mpenojaBareneM OOHapYKUBAIOTCS OIIMOKH, HETOYHOCTU B
pacuérax U uepTexax, KOTOpble CTYJIEHTY HEO0OXOAMMO HCIpaBJIATh. 3aMe4yaHMsl IpernojaBaTess
JIOJDKHBI  OBITh JIOCTaTOYHO MOJAPOOHBIMM, SICHBIMM JUId CTyJeHTa. Eciau 3ameuaHuss MeJNKHe U
HEMHOT'OYHMCIIEHHBIE, TO MOKHO Pa3pelINTh CTYICHTY YCTPAHUTh UX NPSMO Ha NIEPBOHAYAIBHBIX JINCTAX
yeprexxed U 3anucei. Eciam ke OHM MHOTOYMCIIEHHBI WIM TaKOBBI, YTO BBI3BIBAIOT CYLIECTBEHHBIC
M3MEHEHHUs B MOCIEAYIOUINX pacu€Tax M yepTexax, TO MpeiaraeTcsl BhIMOIHUT paboTy 3aHoBoO. [Ipu
MOBTOPHOM NPEACTaBICHUU pabOThI CTYACHT 00s3aH MpUJIaraTh MepBOHAYAIbHBIE 3aIIMCH M YEPTEXKH C
3aMEYaHUSAMU, YTO YCKOPUT €€ MPOBEPKY.

Kaxnas pabora mpuHHMMaercs ¢ 3allMTONM M BBICTABICHHEM OLEHKU. [IpH 3TOM y4HTBIBArOTCA
KAaueCTBO BBINOJIHEHUS 3aJaHUs, TEXHUYECKHE 3HAHHs CTYJIEHTa MO0 TEME, €r0 YMEHHsS U HAaBBIKU
pelIeHUsT KOHKPETHBIX MpakTHYeCKuX 3agad. lIpm HeynoBIETBOPUTENbHON 3amuTe paboTa He
3aCUNTHIBAETCS, CTYACHTY MpENIaracTcsi MOBTOPHAs 3alllMTa WM BBIJAETCA JPYroe 3aJaHue s
BBIIIOJIHEHYS BHOBb.

4.8. CaMmocTOsITEIbHO H3yUyaeMble pa3/ie/ibl JUCIHHIINHBI

Tabmuma 6.
NoNo Bonpocel, BBIHOCMMBIE HA CAMOCTOSITEIIBHOE N3YYEHHUE
3 cemecTp
Junamuka. Pabota m wmomrHOcTh. PaboTa MOCTOSHHON CHIIBI TPH MPSIMOJMHEHHOM
1 nepemerieHnn. PabGora paBHOpelcTByromiei cuibl. PaboTa mnepeMeHHOM Cuibl Ha
KPUBOJIMHEHHOM TTyTH. MOnHOCTh. Mexanndeckuii K03 UIIMEHT MOJIE3HOTO TCHCTBUS




5. Ouyenounvie mamepuanvt 013 meKyuieco u pyoexicnoz0 KOHmposa ycnesaemocmu
U RPOMENHCYMOYHOU ammecmayuu
KoHeuHbIMu pe3yibTaTaMH OCBOCHHUS MPOrPaMMbl TUCHUIUIMHBI SBISIOTCA CHOPMUPOBAHHBIE
KOTHUTHBHBIE JIECKPUITOPHI  <«3HATh», «YMETh», «BIAJCTh», pACIHCAaHHBIE IO OTACIHHBIM
KoMmreTeHIHsIM. POpMHUPOBAaHHUE STUX ACCKPUITOPOB MPOUCXOANT B TEUCHHE BCETO CEMECTPa 10 ATaram
B paMKax pa3JIMYHOTO BUJIA 3aHATHIA U CAMOCTOSITEIILHON PaOOTHI.

5.1. Tekyumuii KOHTPOJIb U IPOMEKYTOYHAS aTTECTAIMS.

Llenv mekywezo kowmponis — OLEHKa pPEe3ylbTaTOB paboThl W obecreueHue CBOEBPEMEHHOM
00paTHOW CBSI3M, IUIs1 KOPPEKLHUU OOYy4EHUs, aKTUBH3ALMU CaMOCTOATENbHON paboThl 00y4arolerocs.
OOBEKTOM TEKYIIET0 KOHTPOJS SIBISIOTCS KOHKPETU3WPOBAHHBIE pe3yibTaThl oOydeHHs (ydueOHBIC
JOCTHO)KEHUS ) 110 JUCLUIUINHE

Tekywuii KoHmpoab YCIEeBa€MOCTH O0ECIEYMBACT OIICHMBAHUE XOJla OCBOCHUS JTUCHUILIMHBI
«[IpuxnagHas MexaHUKa» U BKJIIOYACT: OTBETHI HA TEOPETUUECKUE BONPOCH! HAa IPAKTUYECKOM 3aHATHH,
pelIeHre MPAKTUYECKUX 337a4 U BBIIOJHEHUE 3aJJaHUN Ha MPAKTUYECKOM 3aHSITHH, CaMOCTOSITEIbHOE
BBINOJIHEHNE WHAWBUYAIbHBIX JOMAIIHUX 3a1aHuil, PI'P ¢ 3amunToil B ycTaHOBIICHHBIH CPOK.

OrneHka KayecTBa NOJAIOTOBKM HA OCHOBAaHMU BBINIOJHEHHBIX 3a/laHUi BEETCs MpernojiaBaresaem (¢
00CyX/IeHUEM pe3yIbTaTOB), Ol HAUUCISIFOTCSA B 3aBUCUMOCTH OT CJIOKHOCTH 3aJIaHHS.

B coorBerctBuu ¢ tpedoBanusiMu ®@I'OC BO no nanpaienuto nojaroroBku 18.03.01 Xumwnueckas
TEXHOJIOTUS pealn3alus KOMIETEHTHOCTHOIO MOAX0/1a IpeaycMaTpiuBaeT UIMPOKOE UCIOIb30BaHUE B
y4eOHOM IpolIecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM IIPOBEICHUS 3aHATHI.

IIpomerxyTouHas aTTecTanys npegHasHaueHa st OObeKTUBHOIO NOATBEPKICHHS U OLICHUBAHUS
JOCTUTHYTBIX PE3yJIbTaTOB 00YUEHHUS MIOCIIE 3aBEPIICHUS U3YUEHUS] TUCIUIUIMHBIL.

Llenvio npomedsicymounvix ammecmayuii N0 OUCYunIuHe SIBISAETCS OLEHKAa KayecTBa OCBOCHMS
JTUCIUATUTMHBI 00yJaroInMUCH.

IIpomerxyTouHasi aTTecTalysi MOXKET MPOBOJUTHCA B YCTHOM, MUCBMEHHOW ¢opme, U B hopme
TecTupoBaHus. Ha mpomexyTouHyto aTTecTanuo otTBoauTcs 10 30 6aos.

5.2. ®ona ouenouyHbIx cpeacts (POC) 19 TeKylero KOHTPOJIA yCreBaeMoCTH
B MPOMEKYTOUYHOM aTTECTALHH.

5.2.1 BOITPOCHI K KOJJIOKBUYMAM (koutposupyembie komnerenuuu (OI1K-2.2):

BOl'[pOCI)I K KOJJIOKBUYMaM

3 cemecTp

KoanokBuym Ne 1

I. AKCHOMBI CTAaTHKH.
Cucremsl cui. Cuibl, paciojioXKeHHbIE Ha OAHOU MPSMOH.
Bremave u BHyTpEHHUE CHJTBI.
Cxopsmiasicsi cucTeMa CUl Ha TNIOCKOCTH.
PaBHOzelcTBYIOIMAs IBYX CHII. Y CIIOBUS U YPABHEHHSI PABHOBECHSI.
[Ipoun3BoabHas MI0CKask CUCTEMa CUJL.
[Tapa cunm u €€ moMeHT. MOMEHTBI CHJIbI OTHOCUTEIBHOCTU TOYKU. Teopema BapunboHa o
MOMEHTE PaBHOAEHCTBYIOIIEH.
8. Onopsl 1 ONOPHBIE pEaKUU. Y paBHEHUSI PABHOBECHUS.
9. IIpocTpaHCTBEHHAs cHCTEMA CHIL.
10. Cxopsuiasicsi, mapamienbHas U NMPOU3BOJbHAsA CUCTEMBI CHJI B IpOCTpaHCTBe. VX ypaBHEHHs
PaBHOBECHSI.
11. LlenTp nmapamienbHbIX CUI U LIEHTP TAKECTH.
12. CnoxxeHue nmapajuiebHbIX CHIL. LIeHTp TsSHKeCTH IMHUM, TIFIOCKOW (GUTYpPHI Tea.
13. KunemaTuka TOYKH.
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14. CrnocoOsl 3amanus apmkeHusi. CKOpoCThb, YCKOpEHHE.

15. KunemaTtuka TBEpOTO TENA.

16. Ilpocreiimme nBUKEHUS TBEPAOTO Teja - HOCTYNATEIbHOE U BpalllaTeIbHOE.

17. Tlnocko — nmapanieabHOe JBHKEHUE.
KonnokBuym Ne 2
MeTton ceueHu .
[ToHsATHS O HANPSDKEHUSX U AePOpPMAITUIX.
LenTtpansHoe pacTsbkeHue u cxxkatue. Hanpsokenus. Jlegopmarus crepxHs.
3akon ['yka. Koaddunument Ilyaccona.
Jlonyckaemble HanpsbKeHUs. Pacu€Thl Ha MPOYHOCTE.
Cnasur. Kpydenue. Dmopsl KPYTAIIUX MOMEHTOB HAIIPSHKCHUS U AeOpMaIiiii KpydeHusl.
. Pacu€tbl Ha MPOYHOCTD U )KECTKOCTH PU KPYUEHUH.
KostoxkBuym Ne 3

8. M3rub. BHyTpeHHHME CHIIBI IPH U3THOE, UX ITFOPHI.

9. HopmanbHble 1 KacaTeabHble HAIPSDKEHUS IpU n3ruode. Pacy€rbl Ha MPOYHOCTB.

10. [IpoyHOCTH TIPU CHOXKHOM HATIPSKEHHOM COCTOSIHUU.
11. U3rub ¢ kpyueHuem.

12. YCTOWYMBOCTD CKATHIX CTEP’KHEH. Y CTOMYMUBOCTH TPYO.

13. IIpenen npumeHUMoOCTH GOpMYITHI Ditsiepa.

14. Pacuérbl Ha yCTONYMBOCT.

15. [lonsiTrie 00 ycTamoCTHON MPOYHOCTH.

NoUnhA WD =

Kpumepuu ¢hopmuposanusn ouyenox no 3a0anuam 011 camocmoamenvHoil padbomsl cmyoeHma
(konnokeuym, PI'P, nabopamopnsie pabomut):

«omauunoy (7-8 OamnoB) - oOydaromuiics MOKaszajd riIyOOKHe 3HAHUS MaTepuana IO TOCTaB-
JIEHHBIM BOIIPOCaM, FPaMOTHO, JIOTUYHO €T0 HU3JIaraer, CTPYKTYpHpOBal U AeTaTu3upoBal HH(GOpMaIHIO,
n30erasi MpoCTOro MOBTOPEHUsI HH(GOPMAIMU U3 TeKCTa, HH(pOpMAIHsl IPEICTaBIeHA B IiepepaboTaHHOM
Bujie. CBOOOIHO UCTIONB3YeT HEOOX0MMble (POPMYJIbI IIPU pEeILICHUH 3a/1a4;

«xopowto» (5-6 6amIoB) - OOy4arOIIUICS TBEPIO 3HAET MaTepuall, TPaMOTHO €ro W3Jlaraer, He
JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEHN B MPOLIECCE PELICHUS 3a/1ay;

«yoosremeopumenvroy (4 Oamna) - 0OyJarOmIMICS MMEET 3HAHWS OCHOBHOTO Marepuajia Io
MOCTABJIEHHBIM BOIPOCaM, HO HE YCBOMWJI €r0 JieTaneil, 10MycKaeT OTAEIbHbIE HETOYHOCTH NPU PELICHUN
3a1a4;

«neyooenemeopumenvho» (MeHee 3 OaIoB) — OOYYAIOUIMHCS JOMYyCKaeT IpyOble OIIMOKU B
OTBETE Ha TIOCTABJICHHBIE BOIPOCHI U IIPH PEIICHUH 33124

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Ouyenounvie mamepuanst (munogwie 3adauu), (konmpoaupyemsvie komnemenyuu OIIK-2.2):
[lepeyenbp TUMOBBIX 33a7ad IJIsi CAaMOCTOSTENHLHOM pabOThl chOopMHUPOBAH B COOTBETCTBUU C TeMa-
TUKOM MPAaKTUYECKUX 3aHATUN 10 AucCIUIUIMHE «[IpuKiaHas MeXaHuKay.

3 cemecTp
3agaun:

[Ipumepsl pemieHus 3a1ad OPUBOAATCS B JIEKUMAX. 3aladdl PEIIAIOTCS Ha KOHTPOJBHBIX
paboTtax BO BpeMs O0alIbHO-PEUTHHTOBBIX MEPOTPUATHHA.

B pamkax mexyweeo konmpoas cmyoenm moxcem Habpamov 27 6an106 3a peutenue 3aoay (18
0annos 3a mpu KOHMpPOIbHLIE pAOOMbL 8 PAMKAX DANLILHO-PEUMUHS08bIX Meponpuamuil u no 3 bauia
8 KAdiCOblUl PYOENCHBIL NPOMENCYMOK HA NPAKMuyeckux 3auamusx). baiier npocmasnsiomes 6
3a8UcCUMOCmU OM NPOYEHMA 8bINOAHeHUs 3a0ayu. Tunosvie 3a0auu NPUBOOSAMCsL HUMICe.

Tema: Cmamuka
3amaua 1.
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Memoouueckue pexomeHoayuu no peuteHuro 3a0ad.
[Tpu perennu 3a1a4u UCHOIB30BATh YPaBHEHUS paBHOBECUS, (OPMYIIbI, YKa3aHHBIC B JICKIUIX2-4.

Tema: Kunemamuka
3anaua 2.

YCTaHOBUTH TPAEKTOPHUIO M JIJII MOMEHTa BpeMEHH t = t; HalTH MOJIOKEHUE TOUKU Ha HEW.
BBIYucaIuTh CKOPOCTH, MOJIHOE, KacaTelIbHOS W HOPMAIbHOE YCKOPEHUS TOYKU M, paanmyc KpUBHU3HBI
TpaeKTOpHUU. 3aJlaHbl YpaBHEHUS IBIKCHHS Touku M:  x(t) = at; y(t) =ct>—d

Memoouueckue pekomenoayuu no peueHuro 3a0au.
[Tpu perieHnn UCIIOIB30BaTh YpaBHEHUS paBHOBECHS, (DOPMYIIBI, YKa3aHHBIC B JICKIIHH 6.

Tema: LlenTpajibHOE PACTSAKEHHE U C:KaTHE CTEPKHel

3agaua 3.
OHpeIleJII/ITI) BHYTpeHHI/Ie CHJIBI H HaHp)DKeHI/ISI B CCUCHUAX CTep)KHﬂ HpI/I paCTSI)KeHI/II/I-C)KaTI/II/I.
[TocTpouTh SMIOPHI.

24

Memoouueckue pekomeHoayuu no peweHuro 3a0au.

[Ipuctynass K pacCMOTPEHHIO MPHUMEPOB M CAMOCTOSITENFHOMY pEIICHHIO 3a1a4, HeoOXO0IuMo
BHUMATEJIPHO M3YyYUTh COOTBETCTBYIONIYIO TeMy. BakHeHIne NMOHSITHS: BHYTPEHHUE CHIIBI, JITFOPEHI.
[Tpu perieHny UCTIONB30BaTh YpaBHEHUS paBHOBECHS, (POPMYIIbI, yKa3aHHbIE B JeKIuu 12.

U3 pacuéra Ha MPOYHOCTH MO JTOMYCKaEMbIM HAINPSKEHUSIM ONPENIEIUTh TpeOyembie
IIJIOIIAU IIOIIEPEYHBIX CEYEHUN CTEPIKHEM.

Memoouueckue pexomenoayuu no peuwienuio 3a0ay.

[Ipuctynmass K pacCMOTPEHHIO MPUMEPOB U CaMOCTOSTEILHOMY pEIICHHIO 3a7ad, HeoO0XO0auMo
BHHUMATEJIPHO M3YyYUTh COOTBETCTBYIONIYIO TeMy. BakHeHIe MOHSTHS: BHYTPEHHUE CHIIBI, DIIOPHI,
pacueTsl Ha MPOYHOCTh. [IpH pelieHun UCToNb30BaTh YpaBHEHUSI paBHOBECHS, (DOPMYIIbI, yKa3aHHBIE B
nekuuu 13.

Tema: KpyueHnne crep:kHs KPyIjioro ce4eHHs

3amgaua 5.
Onpenenutb BHYTPEHHHUE YCWIINSA B ceUeHMSIX. [10CTpOUTD 31MI0pBI KPYTSAIINX MOMEHTOB.

11



Memoouueckue pexomeHoayuu no peuteHuio 3a0ay
[Tpu perrenny UCTIONB30BaTh YpaBHEHUS paBHOBECHS, (POPMYIIbI, yKa3aHHbIE B JIeKIUU 16.

Tema: BHyTpeHHue yCH/IMSI M HANIPSIKeHHUA B 0aJIKax U paMax npu usrude

3agaua 6.
1 2 <
i1 g I . Jist 3amanHoi GajIKu MOCTPOUTH SMIOPHI MOMEPEUHBIX CHI Q M M3rHOAIOIINX
A
5 B , MOMEHTOB M.
1| i 2|
Ey i Rj ]
1w ' 2y
3apaya 7.

[TonobpaTh cTanpbHOW MPOKATHBIM ABYTAaBp M3 pacu€Ta HAa MPOYHOCTH IO TMEPBOMY MpEIeIbHOMY

COCTOSHHUIO.
Y

[ e
1l |_) 2l F

| a

Memoouueckue pekomeHoayuu no peuleHuro 3a0ay
[pu pemierny UCMOIH30BATh YPaBHEHHS PaBHOBECHS, (POPMYJIBI, YKa3aHHbIE B JISKIHH 17.

Memooduueckue ykazanua K npAKmMuuyecKum 3auAmMuAM:
1.KynerepbaeB X.I1., baparynosa JI.A. Mexanuka. Yue6noe nocooue. Hanpuuk: KbI'Y, 2017.

Kpumepuu ghopmuposanun ouenox no KOHmMpoIbHLIM MOUKam (KOHMPOIbLHBIE Padombl)

(6 OammoB) - craBuTCs 3a pabOTy, BBHIMOJIHEHHYIO IOJHOCTBIO 0€3 OHIMOOK U HEIOYETOB;
00yJaroImuicss TEMOHCTPUPYET 3HAHHWE TEOPETHYECKOro M IMPAaKTUYECKOro MaTepuajia 10 TeMe Ipak-
THUYECKOH paboThl, pemeHo 100% 3anay;

(5 ©OammoB) — cTaBUTCS 3a PadOTY, BHITIOJHEHHYIO TTOJHOCTHIO, HO TIPH HAJIMYWK B HEW He Ooree
OJTHOI Herpy0oii OomMOKK U OJJHOTO HejoueTa, He Ooiee Tpex HeaoueToB. O0yuaromuiicss JeMOHCTPUPYET
3HaHME TEOPETUYECKOTr0 M TMPAKTUYECKOro Marepuayia Mo TeMe IpakTU4YecKod paboThbl, Aomyckas
HE3HAUUTEIbHBIE HETOYHOCTH TPH pellieHnH 3a1a4, petneno 70% 3amay;

(4 6ayma) — cTaBUTCS 3a paboOTy, eciu OakaiaBp MPaBUIHHO BBITIOIHIII HE MeHee 2/3 Bcelt paboThl
WIM JIONYCTHJI He Oosee oHOM TrpyOoii ommOKM U JIByX HEI04eToB, He Oojiee ofHOW IpyOoil M OJHOI
Herpyooil ommoku, He 6osiee Tpex HErpyobIX OMMOOK, 0HOM HerpyOoil. OOyuaromumiicss 3aTpyAHSIETCs C
MPaBUJILHOM OLICHKOW MPEUI0KEHHOM 3a/1a4uM, JaeT HETIOIHbBIN OTBET, peieHo 55% 3anau

(MeHee 3 GayuTOB) — cTaBHUTCS 3a pabOTy, €CIM YUCIO OMMOOK W HEIOYETOB MPEBBICHIO HOPMY IS
OLICHKH 3 WM NPaBWJIBHO BBIIOMHEHO MeHee 2/3 Bcell paboThl. OOyYaromMiics JaeT HEBEPHYIO OICHKY
cutyaiu, perieHo mexee 50 % 3amay.

12



5.2.2. Tunossble TecToBbIe 3aJaHus (KOHTpoupyeMble komnerenun OIIK-1 u OIIK-S).
IHosHblii mepeyeHb TeCTOBBIX 3aaHuii npeacrasjied B JOUC —
http://open.kbsu.ru/moodle/question/edit.php?courseid=3930)

Tecm — cucreMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, TO3BOJISIONIAs] aBTOMATU3UPOBATh IPOLELYPY
M3MEpEHUs YPOBHS 3HAHUM U YMEHUHN CTYJEHTA.

OO0pa3ubl TECTOBBIX 3aJaHUI:
3 cemecTp
PEMTHUHI OBASI TOUKA Nel

CTATHUKA

I:

S:CocTaBHBIMU YaCTSIMU TEOPETUUECKON MEXAHUKH SBIISFOTCSL...

-:OITUKA

+:KHHEMaTHuKa

+:IMHaMUKa

-:aKyCTHKa

I:

S:Hayka 0 MexaHHMYeCKOM JBM)KEHUH U B3aUMOJICHCTBUN MaTepHaIbHbBIX TeJl Ha3bIBaCTCs H#
+:MexaHuKOU

KunemaTnka Touxku

I:

S:HenpepsiBHas JIMHUS, KOTOPYIO ONUCBIBAET IBUXKYIIAs TOUKA OTHOCUTENIBHO JAHHOM CUCTEMBI
oTCcYeTa, Ha3bIBaeTcs ### TOUKu.

+:TpaekTopuen

+:TpaeKTOpHUs

I:

S:Ecnu TpaekTopueil TOUKH ABIISE€TCS IpsMast TUHUS, TBUKEHHE TOUKH Ha3bIBaeTCs #H#
+:IpsSMOJIMHENHBIM

+:IpsIMOJMHEHAs

JUHAMHUKA

I:

S:/luHaMuKON HA3bIBACTCS pa3/iesl MEXaHUKH, B KOTOPOM H3y4aeTcsl IBIYKEHUE MAaTePUAIbHBIX TN MO/
neiicteueM Hitt

+.cun

I:

S:KonuuecTBeHHON MEpOi MHEPTHOCTU MAaTEPUATHLHOTO TeNa ABISETCS GU3MUECKasi BETHUNHA,
Ha3bIBaeMas Hi#

+:Maccoi
PEUTUHIOBASI TOUKA Ne2

PacTsiskenne cixxatue
I:
S:DOmropa NpoA0IBHBIX CUJTI SIBISIETCS MTPABUIIBHOMN

13
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F 3F 2F

3F
() Nel
T T I TT1
F
2F

2F
F
I 5 I Ne3
IF
-:Nel
-:No2
+:Ne3

I:

S:HopmanbHoe HanpsKeHUE B IONEPEYHOM CEYEHUH BBIYMCISAETCS 110 GopMyJie

F
— Z —
F-l
0=
E-A
F
+:0=—
A
-~c=E-¢
Al
-0 =—
[

S:IIpogonbHas cuna B ceueHuu 1-1 paBHa
7 SxH

8xH

Il

-:13 kH

-:3 kH

-:5 kH

+:-3 kH

I:

S:VciioBre MPOYHOCTH PACTSIHYTOTO CTEPKHS M3 INIACTHYHOTO MaTepHralia
K ‘G‘ > |.GpJ

+0< |_C5p J

--0>0 .

-.0<
G_GTP
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I'eoMeTpryecKkue XapaKTepUCTHKH MONEPEYHbIX CeYeHU
I:
S:Cratuyeckuii MOMEHT CEYECHHUsI OTIPEIeNIAeTCs 1Mo popmyIie
-:S, = deA

A

-:S, =J.xydA
A
+:S, =J.ydA
A
-:S, =J-y2dA
A

Kpyuenue
I:
S:DOrta smropa KpyTAIUX MOMEHTOB BepHa

100 Hu 150 Hm 80 Hut 30 Hm

® © (2 ®

® (&) @ O

150

oo 80

1aa

8 AT

150

50

30

1aa

50

30

150

I:
S:VYcnoBue NpoyHOCTH CTEPXKHS MPH KPyUYSCHUN



T = [<]
M

- — K <L

o= <
Ty = “;: <[o]
“ T = MKWp < [’C]
PEUTUHITOBASI TOUKA Ne3
HN3ruo
I:

S:Ocpb Oanku npu uzruode
+UCKPUBJIIAETCS
-:3aKpy4HUBaACTCSA

-:0CTa€TCA MPAMOJIMHENHON

I:

S:I1pu n3rude Oanku B NOMEPEUHBIX CEUEHUSAX JAEUCTBYIOT BHYTPEHHHUE CUJIbI
+:13rubaronMii MOMEHT

-:POJI0JIbHAS cUjla

+:1momnepeyHas cuia

- KpYTSALIUA MOMEHT

I:

S: Ota 3mr0pa nonepevHbIX CUil BEpHa

p—1F

b

2l Q

IR

o e Q

I:
S: HopManbHble HanpsKeHUs B TIONEPEYHOM CEUEHUH OalKH MpH U3ruoe

+'G——M

X
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Kpumepuu ¢popmuposanus oyenok no mecmoewvim 3adanusam:

6 O6annoB — momy4aroT OOYyYarOUIMECs] C IMPAaBWIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpocsl. Bemonaneno ot 95 1o 100 % npeasiokeHHbIX TECTOBBIX BOIIPOCOB;

5 6annoB — momy4aroT OOyYaroUIMEcsl C IMPAaBWIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
BOMPOCHl — 85-94 % oT 00mero 00bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

4 Gamna — momy4aroT OOydYaromuecs C MPaBWIBHBIM KOJIWYECTBOM OTBETOB Ha TECTOBBIC
BOMpockl — 75 —84% o1 00miero 00beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

3 6amna — momy4aroT OOydaromuecs C MPaBWIBHBIM KOJIWYECTBOM OTBETOB Ha TECTOBBIC
BOMPOCHI — 65 —74% oT 001Iero 00beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

2 Ga/ia — mony4aroT OOydYaromuecs C IMPaBWIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBHIC
BOMPOCH — 45 —64% oT 0011ero 00beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

1 6ay1 — mosryyaroT 00yJaroNrecs C MPaBUWIBHBIM KOJMYECTBOM OTBETOB HA TECTOBBIC BOIIPOCHI
—30-44% ot obmero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

JlaGopaTopHble 3aHATHUSA
3 cemecTp

3a evinonnenue u 3augumy 1a0OPAMOPHBIX padom cmyoenm morxcem Hadpamv 9 6annoe 6
cemecmpe (no 3 6anna é Kaxcoyrw peiumuHnzo8ylo noyKy).

OO6pa3zer 3a1anust 17151 BBITIOJHEHUS TA00paTOPHOU pabOThI MPECTABIEH HUXKE.

JlabopaTopnas padora «cnbITaHHe CTAJIBLHOTO 00pa3na Ha pa3pbIBy»
Heas padorsi: 1. MccnenoBars mporecc pacTsiKeHUs CTATBHOTO 00pasiia J0 ero IMOJIHOTO pa3phiBa.
2.0npenenuTh MEXaHWYECKHE XapaKTepUCTUKHM MaTepHaja: Ipeles MPONOpPLHOHAIBHOCTH, MHpeaes
TEKy4YEeCTH, IpeAes MPOYHOCTH.
3.0npenenuTh XapaKTEPUCTHKH IUIACTHYHOCTH MaTepHaja: OTHOCHUTEIBHOE OCTATOYHOE CYKECHHE
MOTIEPEYHOT0 CEYEHUsI B MECTe pa3pbiBa B %, OTHOCUTENNbHOE y/uIMHEHHE B %. OnpenenuTs MoJHyI0 U
yAEIbHYI0 padoTy AedopMaIivi.
4.0O3HaKOMUTbHCS C SIBICHUSIMH, TPOUCXOIAIIMMHU BO BpeMs pacTsDKEHUS o0pasia.

Hcnbrtanue npoBoautcs Ha mamuHe P —S.
F

Cxema onbiTa
1-yCcTpOoWCTBO JUTst 3aXBaTa HCITLITEIBAEMOTO 00pasiia, 2-o0pa3el] I UCIILITAHUS Ha Pa3pbiB - CTaHAaPTHBIN
OUIUHAPUYIECKAA 00paserr KpyTiioro MOMEePEYHOro CCUCHHS U3 MaJIOYTIIEPOIUCTON CTATH C paCIETHON AITMHOM
£=10d
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3. JkcnepuMeHTATbHAS YaCTh

HcnpiTanne MeTamiMyeckux oOpas3loB Ha pacTsHKEHHE MPOU3BOIUTCS AJISL ONpPEAeTICHUS MEXaHHYECKHUX
XapaKTepUCTUK Marepuana. B mpolecce UCHBITaHUS HCCIeAyeTcs Xapakrep aedopmanmu oOpasia BIUIOTH 10
paspeiBa. IIpu 3ToM ompenensirorcss MexaHW4deckue U AedOpMalMOHHBIE XapaKTEPUCTHKH MaTepuaia: Ipeae
NPONOPLUUOHAIBHOCTH Oy, MpeJeNl TeKy4ecTH G, Mpefel IMPOYHOCTH (BPEMEHHOE CONPOTHUBICHUE) O,
abcomoTHOe yuMHeHne obOpasua Af, OTHOCHTENbHYIO nedOopMaluio € OTHOCHTENBHOE CYKEHHE IUIOIMAAN
MIOTIEPEYHOT0 CEYECHHMS B LIEHUKE V.

Pactsoxenne o6pasma ocymiecTBisgercss mpeccom P — 5. K pabore c¢ mpeccom momyckaercs
KBaJTHM(ULIUPOBAHHBIA J1A0OpaHT, a CTyJeHTHl 00s3aHbl HaOMIOJaTh 3a MPOLECCOM HCIBITAaHWS U CHUMATh
HEOOXOIUMBbIE ITOKAa3aHUs CO IIKAJIbl CHIOM3MEPHUTEIS.

HcnplTaTtenbHasi yCTaHOBKA MMEET NMPHUCIOCOOTIEHUE Ul aBTOMAaTHYECKON 3alMCH 3aBUCHUMOCTH MEXIY
pacTsaruBaroiiell cuinoil U yanmmHeHneM obpasua. OHO nM300pakaeT 3aBHCUMOCTh pacTsbkeHust F - A, xotopas
Ha3bpIBaeTCs JuarpaMMmoi pacTskeHus. /uarpamma pacTspKEHUS Ul MCTIBITHIBAEMON MasOyTJIepOJUCTON CTalln
UMEeT XapakTepHble 30HbL. [IpsaMonnueiinpii yaactok OA yKa3pIBaeT Ha MPOMOPLHHUOHATFHOCTh MEXKIY CHIIOW U
ynnuHeHneM. OH Has3pIBaeTcsl 30HOH ynpyrux aedopmanmii, rae cnpaBeainB 3akoH ['yka. Pactarusaromast
Harpys3ka B TOUKe A, KOTOpas CHUMAaeTcs IO IIKalle CHJIOM3MEpPHUTENs, Ha3bIBae€TCS CHUJIOW, COOTBETCTBYIOIIEH
npeaeny nponopuroHaibHocTH Fry. Jlanee Ha nuarpamme cielyeT UCKPUBIEHHBIM ydacTok AB, He mMmeromunid
ONpeAeNeHHOro Ha3BaHuA. HaumHasg oT TOUkM A W gaiee MpONOpPLUOHANBbHAs 3aBHCHMOCTb MEXKIY CHIOH U
yAJUHEHHEM HapyllaeTcs, CIel0BaTeNbHO, 37Iech U Aajee 3akoH ['yka He cripaBe/siuB.

3ona BC Ha3pIBaeTCs MIOMAAKONW TeKydecTH. B Hell MpouCXOAHT pacTsokeHrne oOpasiia 6e3 Kakoro-mudo
YBEIUUCHHUSI pacTAruparomien cuiipl. OTTyJa U Ha3BaHUE 30HBI - MaTepUal “Teder”’, T.€. PaCTSLDKEHHE IPOUCXOIUT
MpY NOCTOSIHHOM cuiie. Eil orBeuaeT Harpy3ka F. — cuia, cooTBETCTBYIOMIAs MPEAEITY TEKYUECTH.

Haunnas ot Touku C crepikeHb MO3BOJSAET Harpy3ke pactu 10 Toukd D. Yyactok CD Ha3piBaeTcs 30HOM
YIPOYHEHHUs. 31eCh IMPOUCXOAUT HAPYIICHWE KPUCTAIUIMYECKOM pEIIeTKH MeTajula, 4TO IMPHBOAUT K €ro
ynpouneHuto. Harpyske B Touke D cooTBeTCTBYyeT MakcuMalbHas cuia Fy 1 ncyepnanue Hecymiei crmocoOHOCTH
CTEpXHS, OJIHAKO pa3pylleHHs elle HeT. OTa CHWIa COOTBETCTBYET IIpeesly IPOYHOCTH (BpEeMEHHOMY
COTIPOTHUBIICHHIO).

Ha yuactke DE npoucxXoIWT yMEHBLIEHUE PaCTATMBAIOLICH CHUJIbl M3-32 YMCHBIICHHS AUAMETpa B
HanOomee ciaboM cedeHHH CTepKHS. Ha HeM HeBOOpYKEHHBIM TJIa30M MOXKHO 3aMETHTh IOCTEIICHHOE
o0pa3oBaHHe «IIEHKN» -CYKEHHs TOMEPEeYHOro cedeHns cTepkHs. Pa3priB o6pasua npoucxoaut B Touke E. Ilpu
pa3pbIBe Harpyska paBHa F, — cuiia B MOMEHT pa3phiBa.

B IMPpOoUeCCe UCIBbITAHUA 10 MIKAJIC CUJIOU3MCEPUTEIIA CHUMAEM IMOCJIICAOBATCIIbHO 3HAYCHHA HArpy3oK Fnu,
F., Fs, F, n 3amuceiBaem ux B Tabmuily pe3ynbTaToB HcnbiTaHWil. [locnme paspesiBa o0Opasma 3amepsieM

IITAHI'CHUUPKYJIEM IJIMHY CTCPIKHSA fl " 1naMeTp IIEHKH dm. Pe?:y.]'ILTaTI)I 3aIlIMChIBA€M B Ta6J'II/IHy HCIIbITAHUA.

N¢ ;
Gy <

G T G

)

Huazpammor pacmasicenun
F - Al (amarpamma Harpy>xeHust o0pasia),
0 — ¢ (Inarpamma neOopMUpPOBaHUS MaTepraa)

4. O0paboTKa pe3yabTATOB UCHBITAHU

MexaHn4eckue XapakTEPUCTHKH OnpesenseM no Gopmynam G == : (MHa),

F

T B

G, =—" (MHa), c, == (MHa). VYcii0BHOE M UCTHHHOE HAIPsDKEHUS HAXOOUM O (opMyiiam

T B

E

2
c :XB (MHa), c, :j“ (MHa), rae Am:ndm

y — IUIOMIaAb TOMEPEYHOro ceveHus obpasna B

MeCTe pa3pyIIeHHs.
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Hanee ompenmensem nmedopMaIlMOHHBIE XapaKTEPUCTHKU o0pas3na. AOCONIOTHAsS W OTHOCUTEIbHAS
nedopmanun paasr Al Zfl — /0 (cm), €= 7100%. OTHOCUTENBEHOE CYXEHUE TUIOMIAN TOMEPEYHOTO

A-A
CEUYCHHS B MECTE Pa3pyLIeHHUs ONpeessieM 1mo popMyie Y = Tm 100%.
DHepreTHYeCKre XapaKTePUCTHKH BBIYHCIIIEM 110 (hopMysiam:
pabora, 3aTpaueHHas Ha paspbiB obpasua A=nF, A/ (xr cMm), ygmenbHas pabGora  a=A/V(kr cm/cm’), rae
N =0,85 - k03¢ PuLHEeHT OTHOTHI JUarpaMMsl Ui MATKOH ctanu; V = Al — 00bEM CTEpXKHS.
JKypHau s J1a00paTOpHOi paGoThl

HcnbiTaHue CTATHHOIO 00pa3na Ha pa3pbiB
Hean paGoTsl:

1.MccnenoBath NpoLECC PacTsXKEHUsI CTATBHOIO 00paslia o ero MOJHOro pa3phiBa.
2.0npenenuTh MEXaHWYECKUE XapaKTEePUCTUKU MaTepualia: Mpeesl MPOIOpIHOHATBHOCTH, Mpeesl TEKY4ecTH,
npeies IPOYHOCTH.
3.0npenenuTe XapaKTepUCTHKN TUIACTUYHOCTH Marepuaia: OTHOCHUTEIBHOE OCTATOYHOE CY)KEHHUE IOTEPEIHOrO
CeUeHMsl B MeCTe pa3pbiBa B %, OTHOCUTEIbHOE yIyIMHEHHE B %. ONpeAenuTh MONHYI0 U YACTBHYIO padboTy
nedopMarim.
4.03HaKOMHTHCS C SBICHHAMH, TIPOUCXOASIIMMH BO BPEMsI PaCTsDKEHUS 00pasia.

HcneiTanue npoBoautcs Ha Manae P —3S.

OCKHU3 U TeOMETPUYECKHE XapaKTepUCTUKU 00pasua

Jlo ombiTa ITocne omnbiTa
@d. T @d.
L Ao = =
F F > <
L
e = = oA
/ L I L
Auamemp Auamemp
Hnuna Hnuna
[Tmomane ceyeHus [Tmomane ceyeHus
O0bém O0bém

PesyanaTm HCIBITAHUA U UX OﬁpaGOTKa

1.Harpy3ska, cooTBeTcTBYOLIAs IIpeesy NPOIOPLUHOHATBHOCTH
2.IIpenen mponopInoHATEHOCTH

3.Harpy3ka, COOTBETCTBYIOIIAs MPEJIENy TEKYIEeCTH

4.Ilpenen Texkydectu

5.Harpyska, cOOTBETCTBYIOIIAs NPEAeNTy IPOYHOCTH

6.I1penen mpoynocTu

7.Harpy3ka B MOMEHT pa3pbiBa

8.YcnoBHOE M MICTUHHOE HAPSKEHHSI B MOMEHT Pa3pbiBa

9.AOGCOIOTHOE YJUIMHEHHE TTOCIIE Pa3phiBa
10.0OTHOCHTENBFHOE OCTATOYHOE YIUIMHEHHE TIOCIIE pa3phiBa
11.0tHOCHTENBHOE CYKEHHE TIOLIA U MONEPEYHOT0 CEUECHUs
12.Pa0ora, 3aTpayeHHas Ha pa3pbIB 00pas3na

13.Y nenpHas pabota, 3aTpadeHHas Ha pPa3phiB
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HduarpaMwmbl (cuia— yIIUHCHHUE, HANPSHKCHHE - IehOpMaIIus)

F,
H

Touku Al, MM

MIla 103

AL £

Teopeanecmle BBIYHCJICHUA

KOHTpOJ’IbHLIe BOIIPOCHI

1. Hapucyiite quarpaMMy pacTsDKEHUS U MOSICHUTE Ha HEl Bce cTaiuu AeGOpMUpPOBaHHUSI.
2. Kaxkue nedopmMaiiv Ha3pIBAIOTCS YIIPYTHUMHU?

Hara Hoanucr mnpenogasaTesst

B memoouueckux pazpabomxax Kk n1abopamopHuim pabomam npueedeHvl yeib U NpocpamMmda
pabomvl, OCHOBHbIE MEMOOUHECKUE VKA3AHUSL K UX BbINOIHEHUIO, COOEPICAHUE OMUEMA, KOHMPOIbHbLE
B0NPOCHL U CNUCOK PEKOMEHOYEMOLL TUMePamypbl.

Memooduueckue ykazanua K 1a00pamopHbviM 3aHAMUAM
MonoB b.M. Meronndeckue yka3aHus MO BBINOJHEHMIO JabopaTtopHbix pador. Hampumk: KBI'Y,
2004.

[Ipu mpoxoxaeHnn 1abopaTopHOro MpakTUKyMa He0OX0IMMO oOpaTUTh BHUMaHHUE CTYJEHTa Ha TO,
YTO MEXaHMYECKHE HCIBITAaHUs SBISIOTCS HEOTHEMJIEMOM 4YacThbl0 Kypca HpPUKIAJAHOM MEXaHUKH.
BrimoaeHne 1abopaTopHBIX paboT mpecieayeT ABe 1eu:

1) o3HaKOMJIEHHE CTYACHTOB C METOAAMHU OIIPEIICHUS] MEXaHMUECKUX CBOMCTB KOHCTPYKIIMOHHBIX

MaTepuasos;
2) sKclepUMEHTalbHasi MpOBEpKa TUIOTE3, JEXKaIlMX B OCHOBE TEOPETUYECKHX BBIBOJOB Kypca
MIPUKIIATHON MEXAaHUKH.
Ha »tu nenu paboT A0KHO OoOpamiaThCsi BHUMAaHUE CTYACHTOB B Hadaje KaKJOro JabopaTOpHOTO
3aHSATHSL.

K naGopaTopHbIM 3aHSATHSAM JOMYCKAIOTCA CTYAEHTHI, IMPOLICAIINE HHCTPYKTaX IO TEXHHUKE
0€30MacHOCTH, O(OPMUBIINE OTUET MO MPEABbIAYIIEMY 3aHATHIO U O3HAKOMMBILHECS C COAEpPKaHUEM
paboTt (1o peKOMEHJOBAaHHOM! JIUTEPATYPE).

B Havane 3aHATHN TpenogaBaTenh MPOBEPSieT FOTOBHOCTh T'PYMIBI K BBIMOJHEHUIO OYEPEIHBIX
pabor. CTyneHTbl, MOJYYHMBIIHWE TPU TNPOBEPKE TOTOBHOCTU HEYAOBJIECTBOPUTEIbHbIE OIICHKH, K
3aHATUAM He JomyckaroTcs. Bo Bpems BhIMONHEHHsS pabOThl KaXKAbIH CTYAEHT 0053aH BECTH 3alUCH
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BCEX M3MEpEHMH M MoKa3aHWW MPHUOOPOB B CBOEM XXypHaje. B >KypHanm BHOCSATCS TakXe Pe3ylbTaThl
pacyeToB, KOTOPbIE BMECTE C PE3yJIbTaTAMH OINBITOB MPENBSABIAIOTCA IPENOAABATEN0 110 OKOHYAHHUH
nabopaTopHOM pabOTHI.

CryneHTsl, NpPOMYCTUBIIME JaOOpAaTOPHbIE 3aHATUS 110 YBAKUTEJIBHOW NpPUYMHE, OOSA3aHBI
BBINOJIHUTh COOTBETCTBYIOIIME pabOThl B JEHb IMOBTOPHBIX 3aHATHH, Ha3HAuyaeMbIX IO 0coOoMy
paclyCcaHuIo.

Kaxnas pabora mocne mpoBeaeHHs HEOOXOAMMBIX BBIYMCIECHHH M OGOpMIICHUS 3aIIMIIAETCS
UHAUBUAYalIbHO. PaboTa cuntaercs 3aBeplIeHHOM, €ClIM OHA 3a4TeHa MPENo1aBaTeleM.

He pa3pemaercs HakomIeHHE He3aBEPIICHHBIX (HE3aIIUIICHHBIX) pa0oT K KOHIYy CEMeCTpa.

IIpomexyTounas arrecTanus (3a4€T B 3 cemecTpe)

Bomnpocs! k 3a4éTy

3 cemecTp
Teopemuueckasa mexanuka
AKCHOMBI CTaTUKH.
Cucremsl cui. Cuiibl, pacoI0KEHHbIE HA OJJHOW IPSIMOH.
BHeninue v BHyTpEHHUE CUIIBI.
Cxopduasicst cucreMa CUIl Ha IUIOCKOCTH.
PaBHonelicTByIOIIAsA IBYX CHIL. Y CJIOBHUS M YPAaBHEHUSI pABHOBECHSI.
IIpou3BoibpHas IIJIOCKAs CUCTEMA CHUIL.
ITapa cuim u €€ mMomeHT. MOMEHTBI CHJIBI OTHOCUTEIBHOCTH TOUYKM. Teopema BapunboHa o
MOMEHTE PABHOAECUCTBYIOLICH.
8. Onopsl 1 ONOPHBIE peaklUK. Y PaBHEHHS paBHOBECHSI.
9. IlpocTtpaHCcTBEeHHas cucTeMa CHIL.
10. Cxopsmiasics, nmapajuiejibHas W INPOM3BOJIBHAs CUCTEMBI CWJI B IIpocTpaHcTBe. MX ypaBHeHus
paBHOBeECHS.
11. LeHTp napayienbHbIX CHUII U LEHTP TSKECTH.
12. CnoxeHue napayienbHbIX CHL. LIeHTp TsKecTH IMHUMA, TIITOCKON (GUTYpPHI Tema.
13. KunemaTtuka TOYKH.
14. Cnoco6s1 3aganus auxeHus. CKOpOCTh, YCKOpPEHHE.
15. KunemaTtuka TBEpIOTO TENA.
16. Ilpocreiiine nBUKEHUS TBEPJIOTO TeJA - MOCTYNATENIbHOE U BpaIllaTeIbHOE.
17. Ilnocko — napamienbHOe ABHKEHHUE.
ConporuBiieHUEe MaTepuaIoB
18. Meton ceueHu.
19. TloHATuA 0 HaNpsHKEHUSIX U 1ehopMalusiX.
20. HentpanbHoe pacTsikeHue u cxarue. Hanpsokenus. Jedopmariust crepxHs.
21. 3akon I'yka. Koapdumnument [lyaccona.
22. JlonmyckaeMble HanpshKeHUs. PacuéTsl Ha MPOYHOCTb.
23. Cpasur. Kpyuenue. Oniopbl KpyTAUIMX MOMEHTOB HalpsKeHUs U ieopMaluil KpydeHHsl.
24. Pacuérhl Ha MPOYHOCTh U KECTKOCTh MPHU KPYUEHUHU.
25. U3ru6. Buyrpennue cuibl npu u3rude, Ux 3Mopsbl.
26. HopmanbHble U KacaTelbHble HApsHKeHUs pU u3rude. Pacuérsl Ha MPOYHOCTD.
27. IIpOoYHOCTh MPH CIOKHOM HAMPSHKEHHOM COCTOSIHUU.
28. U3rud c kxpyueHHeM.
29. YCTOMYMBOCTH CKATHIX CTEPKHEH. Y CTOWYUBOCTH TPYO.
30. IIpenen npumeHuMocTu Gpopmyssl Jitnepa.
31. Pacyérhl HA yCTOMYHUBOCTb.
32. Tlonsatue 06 ycTaIOCTHON MPOYHOCTH.

NNk —
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Kpumepuu ammecmayuu ooyuaiowuxcs no oucyuniune:
K cnade 3auéra momyckaroTcs CTyICHTHI, HabpaBiue 36 0AJIOB [0 UTOr'aM TEKYIIETO U
pPYOEKHOTO KOHTPOJISL.

Cemectp Ikama oneHUBaHUA
He 3aureno 3auTeHo
(36-60 6am0oB) (61-70 6anoB)
3 Crynenr wumeer | CtyneHT umeet 36-45 GaioB Mo UTOraM TEKYILIETO U PyOEKHOTro

36-60 GamioB 1O
WUTOTaM TEKYIIETro
u pyOeKHOTO
KOHTpPOJIS, Ha
3a4ére HE
OTBETHII Ha
TEOPETUUECKUI

KOHTPOJISI, HA 3a4eTe JaJl MOJMHBIN (YaCTUYHBIN) OTBET Ha
TEOPETHUYECKUI BOIIPOC U YACTUYHO (TIOJTHOCTHIO) PEILUI 33/1ady.
Crynent umeet 46-60 6aIoB 10 UTOraM TEKYIIETO U PYOSKHOTO
KOHTPOJIS, HA 3a4eTe JaJl OJTHBIA OTBET Ha OJIMH BOIIPOC WJIW PEIIHII
3agauy.

Crynenty, umewmemy 61-70 0amioB 1Mo wuTOraMm TEKYIIEro U
pyOEKHOTO KOHTPOIIS, BBICTABISIETCS OTMETKA «3auTeHO» 0e3 caauu

BOIIPOC M He | 3a4€ra.

peln 3a1a4dy.

6. MeToauyeckne MaTepualibl, ONpeaeJsole Npoueaypbl OeHUBAHUS 3HAHUH, YMEHHH,
HABBIKOB H OIBITA AeATEILHOCTH

MakcumanbHasi cymma (100 6amnoB), Habupaemass CTYACHTOM IO JMCIUIUIMHE BKJIIOYAET BE
COCTaBJISIOLIHE:
— nepeas cocmasnsaowias — OUEHKA PEryIsPHOCTH, CBOEBPEMEHHOCTH M KaueCTBa BHIIIOJIHEHUS
CTYJIGHTOM Yy4eOHOM pabOThl MO0 M3YYEHHUIO AMCIUIUIMHBI B TEUEHUE MEpUOAa W3YUCHUS TUCIUTUTMHBI
(ceMecTpa, WM HECKONIBKHX ceMecTpoB) (cymma — He Oonee 70 GamnoB). bamibl, XapakTepu3yroIiue
yCIIeBAaeMOCTh CTY/AEHTa MO AMCLUMILUIMHE, HAOMparoTCs MM B TEUEHHE BCEro Iepuoja oO0ydeHus 3a
W3YYEHUE OT/ICTbHBIX TEM U BBIIIOJTHEHHUE OT/IEIbHBIX BUIOB padoOT.
— 8mopas cocmaegnAlowas — OUEHKA 3HAHUW CTYJEHTa 10 pe3y/lbTaTaM IPOMEXKYTOUHOM arTe-
cranuu (He 6omee 30 —OasuioB).

Tabnuua 7. Pacripenenenue 6ajijioB TEKYIIEro U pyOeKHOT0 KOHTPOJIs

Cymma 6annoe
e Buo 06
U0 KoHmpoJisa an
n/n P “ 1-a mouxka | 2-a mouka | 3-a mouka
cymma
1 Hocewenue 3anamuii 10 3 3 4
2 Texyuwiuii KOHmpoJb: 24 8 8 8
2.1 |PIP 9 3 3 3
2.2 | KoumponvHas paboma 9 3 3 3
2.3 | JlabopamopHvie pabomoi 6 2 2 2
3 Pybescnolit Konmpono 36 12 12 12
3.1 | Tecmuposanue 18 6 6 6
3.2 | Konnoksuym 18 6 6 6
Hmozo cymma mek exou
4 - 70 23 23 24
PYOescHo20 KOHmMpoa
IepBrlii 3Tan (0230BbIi)ypOBeHb) — OLIEHKA HE MeHee HE MeHee HE MeHee HE MEHee
«Y0BJIETBOPHTEIbHO» 36 GamioB 12 6annoB 12 6anoB 12 6annoB
Bropoii 3Tan (HIpoABMHYTHII)ypOBEeHb) — MeHee MeHee MeHee MeHee
OLIEHKA «XOPOLLO0» 70 (51-69) 23 6amioB 23 6amioB 24 6annoB
Tperuii 3Tan (BbICOKHI1 YPOBEHB) - OLICHKA HE MCHEe HE MEHee HE MEHee HE MEHee
«OTIITUYHO» 70 6amnoB 23 GamoB 23 GamoB 24 6annos

22




Tabnuua 8. Pe3ynbpTaTel 0OCBOSHUS YU€OHOH TUCIMILIMHBI, ITOIeXkKAIUE POBEPKE

Pesynomamul 00yuenusn
(komnemenuyuu)

OcHogHble NOKA3AM el OUEHKU
pe3ybmamog ooyuenus

Buo oyenounozo mamepuana,
obecneuusarowuil
dopmuposanue komnemenyuii

OIIK-2.2

YMeeT ucnonb3oBaTh
MaTeMaTU4YEeCKue,
¢dusnueckue,
(bU3UKO-XUMHYECKUE,
XUMHWYCCKHUE MCTOAbI
JUIsL pelIeHus 3ajad
poecCHOHATBLHOM
JEeSITeIbHOCTH

3HaTh: OCHOBOIIOJIararomue InmoHATHA WU MCTO/BI
CTaTUKHU, KWHEMATHUKH paCcy€TOB Ha IIPOYHOCTH U

PI'P, npaktuueckoe
3aHATHE, JabopaTopHas

KECTKOCTh UX TeJ, NOpAJOK pacuéra
. yHpyr ’ P p . | pabora, TecTupoBaHue,
neTanen 000pya0BaHuUs XUMHYECKON
KOHTpOJIbHAs paboTa,
IIPOMBIIIIJIEHHOCTH. N
3a4éT
YMerb: BBIIOJNHATH pacdy€Tbl HAa IPOYHOCTH, | PI'P,

JKECTKOCTh M AOJIT'OBECYHOCTH Y3JIOB H I[eTaJ'Ieﬁ
XHUMHUYCCKOI'O O60py,Z[OBaHI/I$I IIpU OPOCTHIX BUAAX

HPaKTHYECKOE 3aHATHE,
naboparopHas paboTa,

Harpy>KeHus, a TaKXXe MpOCTEUIIINE KOHTpPOJIbHAsI paboTa,
KHUHEMAaTHUYCCKUC paC‘{CTI)I IIBI/I)KYIIH/IXCﬂ TUIIOBBIC TCCTOBBIC
3JIEMEHTOB 3TOT0 00OPYIOBaHUS. 3a7aHus,

3a4éT

PI'P,

Baanerb: MeTogamMu MEXaHUKHA NPUMEHUTEIBHO
K pacué€ram InpoleCcCOB XUMHUYECKONW TEXHOJIOTHHI

MPAKTHYECKOE 3aHSTHE,
nabopaTopHas padora,
KOHTpOJIbHAs paboTa,
3a4€T

7. YueOHO-MeTOANUYECKOE O0ecmeyeHne TUCIMIIINHbI

7.1 Ocnosnasn rtumepamypa
1. Apxyma AWM. TexHndyeckas MexaHuka. TeopeTHUeckas MEXaHUKA U CONPOTHUBIICHUE MaTEpUANIOB. -
M.: Breicmas mkosa, 2003. (30 5k3.)
2. Tapr C.M. Kpatkuii kypc Teopernueckoil Mexanuku. -M.: Beiciias mxoma, 2004. (21 3k3.)

3.Conpotunenue matepuanon. [lox pea. Kocrenko H.A. M., 2000. (24 5k3.)

4. Onodunckas B.I1. Texandeckas mexanuka. -M.: ®opym, 2009.
5. [lpuknagnas mexanuka. Yueouuk B.B. J[xxanmaii, E.A. Camoiinos, A.W. Ctankesuy, T.1O. Uypkuna,
[Tox pen. B.B. Ixxanmas. gon. — M.: FOpaiit, 2013. — 360 c.

7.2 /lononnumenvnan numepamypa

1.HpBunsckuit B.JI. Teopernueckas mexanuka. — M.: Boiciias nikomna, 2004.

2. Huxkutun H.H. Kypc teopernueckoii Mexanuku. M.: Hayka, 1990.

3.AdanackeB A.M., Mapsun B.A. JlabopaTopHblil NpakTUKyM IO CONPOTHBIEHHUIO MaTepuanoB. M.,
1975.

4. I'eanun J1.B., AauykoBckas E.B., Anmaparer xumudeckon TexHojgorun. Y4ueoHoe nocooue. UpryTck:
Nzn-o UpI'TY, 2005. — 40c.

7.3 Ilepeuenv memoouueckux yKazanui
1.baparynoBa JI.A., llloreroBa M.M. Ilpuknagnas mexanunka. YueOHoe mocobue. Hampuuk: KBI'Y,
2021.
2.MonoB b.M. Meroanuecknue yka3aHus K BBINOJIHEHHUIO J1a0OPATOPHBIX pabOT MO COMPOTHBICHUIO
marepuainoB. — Hanpunk: Kab.-bank. yu-1, 2004. — 52 c.

7.4. Humepuem-pecypcol
1.Caiit xadenps! B MuTepuerte: http://kafedratpm.ucoz.ru
2.9nexrponHas nouta kadeapel: E-mail: kafedratpmkbsu@mail.ru.
3.Onexrponnas 6ubnuoreka Pynera: http://bookfi.org/g/conpoTuBienue MaTepruaion
4.Caiit B MaTepHeTe: http://mysopromat.ru/
5.Caiit B UnTepnere: http://window.edu.ru/window_catalog/
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http://kafedratpm.ucoz.ru/
mailto:kafedratpmkbsu@mail.ru
http://bookfi.org/g/сопротивление%20материалов
http://mysopromat.ru/
http://window.edu.ru/window_catalog/files/r37764/sibstrin11.pdf

6. http://www.kbsu.ru

7. http://www lib.kbsu.ru

8. window.edu.ru/catalog Karanor, Enunoe okHO 1ocTymna K 00pa3oBaTeIbHBIM PECypCaM.
9. http://www.kbsu.ru
10.http://www.lib.kbsu.ru
11.window.edu.ru/catalog Karanor. Ennaoe okHO gocTyna Kk 00pa3oBaTelIbHBIM PECypCaM.

K CO6pEMEHHBIM npod)eccuonaﬂbnbm oazam OaHHbIX:

Ne HaunmenoBanmue KpaTkas xapakrepucTuka Anpec caiita YcaoBus gocryna
n/ 3J1eKTPOHHOT0
I pecypca
1. 3B PI'b OnexTpoHHbie Bepcuu 885898 nmomubix http://www.diss.rsl. ABTOPHU30BaHHBII
TEKCTOB JUCCEPTALN 1 aBTOpe(epaToB n3 ru JOCTYII U3
(orma Poccuiickoif rocyJapCTBEHHOM OoubnmoTeKH
OnOIHOTEKH (x. 112-113)
2. «Web of Science» ABTOpUTETHAS NOJUTEMATHYECKAS http://www.isiknow Hocrym no IP-
(WOS) pedeparuBHO-OHOMMOTpadnICCKasT U ledge.com/ anpecam KBI'Y
HayKOMeTpHueckas 0a3a TaHHBIX, B KOTOPOU
HWHICKCUPYIOTCS 0KoJio 12,5 ThIC. )KypHAIOB
3. Sciverse Scopus PedeparnBHas n aHanuTHYecKas 0a3a TaHHBIX, Hocrym no IP-
HU31aTEIbCTBA cozeprkaras http://www.scopus. agpecam KBI'Y
«Onp3eBup. Haykau | o 21.000 penieH3UpYEMBIX KYPHAJIOB,; com
TCXHOJIOTUUY 100.000 xuur; 370 KHUXKHBIN cepuit
(poaomKaoIUXCsl U3AaHUHN);
. 6,8 MITH. JOKJIa 0B U3 TPYIOB
KOH(epeHIui
4, Hayunas DnekTpoHHast OMOJIMOTEKa HAYYHBIX http://elibrary.ru [Tonuslit nocTyn
JIEKTPOHHAS MyONIUKAuUii - TTOJIHOTEKCTOBEIE BEPCHU OKOJIO
onoamorexka (HIb | 4000 nunoctpanubix u 3900 0TeUeCTBEHHBIX
PODN) Hay4YHBIX )KypHaJIOB, pedepaTs! myonmkanmii 20
TBICSTY JKYyPHAJIOB, a TAKXKE OMHCaHuUs 1,5 MITH.
3apyOeKHBIX U POCCUHCKHUX JAUCCEPTAITHHA.
2800 poccHiiCKIX )XypHAJIOB Ha 0€3BO3ME3THON
OCHOBE
5. ba3za nanHbIX HarnmonansHast uHGOpPMAIIMOHHO- http://elibrary.ru ABTOPHU30BaHHBII
Science Index aHAJIMTHYECKasi CUCTEMa, aKKyMYJIHPYIOIas JOCTYIL
(PHUHII) 0osiee 6 MUIUTHOHOB TYOJIUKAIIHH POCCHIACKIX ITo3BomsieT
aBTOPOB, a TaKXKe HHPOPMAITUIO 00 UX JIOTIOJHSITH U
nuTHpoBaHuU u3 6onee 4500 poccuiickux YTOUHSTH CBEJICHUS
JKypHaJOB. 0 MyOIMKaUAX
yuenbix KbBI'Y,
UMEIOIINXCS B
PUHI]
6. Hanmnonanbnast OOBbeIMHEHHBIH 3JIEKTPOHHBIN KaTanor GoH/I0B https://H36.pd Hoctyn ¢
3J1eKTPOHHAS POCCHICKHUX OMOJIMOTEK, COAEPIKAHHA 3IEKTPOHHOIO
oudamnorexa PI'b 4 331 542 31eKTPOHHBIX IOKYMEHTOB YUTAJILHOTO 3aj1a
00pa3oBaTENLHOTO ¥ HAYIHOTO XapaKTepa 1o o6ubmuorexku KbI'Y

Ppa3JIMYHbIM OTpacCiAM 3HAHUN

7.5. IlporpamMHoOe o0ecnieyeHne COBpPeMEHHBbIX

[Tporpammuoe obecneuenne UKT cocToUT U3 371€MEHTOB:
1)anexTponHas OubnIMOTEKa y4eOHUKOB U YyU€OHBIX MOCOOUH IO TEOPETHUECKON MEXaHUKE;

2)371eKTpOHHBIE YUeOHbIE TOCOOUs (METOUYECKUE YKA3aHUs U BapUaAHTHI 33/]a4 110 BBIIOJIHEHUIO
pacuéTHo-rpadUUeCKUX U KOHTPOJIBHBIX paboT, U3AaHHbIE Kadeapoil);
3)0aHK TECTOBBIX 3a/1aHUH [T ABTOMAaTU3MPOBAHHOTO KOHTPOJIS 3HAHUH CTY/ICHTOB;
4)sanexkTpoHHBIN KoOHCTEKT Jekuuid (DKJI) npenomasarens;
5)3neKTpoHHBIN OaHK 337124 110 BCEM M3y4aeMbIM TeMaM (pELIEHHbIE U HEe PeIIEHHbIC);

HH(OPMALNOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTH I
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6)Meroanyeckoe OOecredeHne Mo HUCIOIb30BAaHUI0O MAaTEMAaTHUYECKUX IMAKETOB JJISi MHKEHEPHBIX
pacuéToB;

7)KOHTPOJILHBIE BOIIPOCHI U COJIEPKAHUS JOMAIIIHUX 3a/IaHU;

8)CIHMCOK MUTEpaTyphl 10 AUCHUIUIHHE.

9)2nexrponnas Oubmmorexa Kapeapsl.

10)Microsoft Windows XP (unu Oonee mo3aHsist BEpCHsi).

11)IMaket Microsoft Office 2007 (umu Gosiee O3 AHSIS BEpCHs).

12)[Tporpammusie npoayktel: MATLAB, STATISTICA, EXCEL.

13)IIpuxiiagsple  mporpamMmbl JUIsl  peaju3allid  pa3jMYHbIX METOJO0B  OJHOMEPHOIO H
MHOTOMEPHOT0 IMOUCKA, PEeLICHHs] MPAKTUYECKUX 3a/1a4 ONTUMHU3AIUH.

7.4. Ilepuoouueckue uzoanus
1.Ilpuknannas MaTeMaTHUKU U MexaHuka. Poccuiickas akageMus HayK.
2. Bectuunk MI'Y. Marematnka, MEXaHHKa.
3. Mexanuka TBepaoro Tena. M3sectus Poccuiickoii akajeMuu HayK.
4. N3Bectus BoIcIIUX yueOHbIX 3aBefieHni. CeBepo-kaBka3ckuil pernoH. Cepus «EcTecTBeHHbBIE
HayKHU».
5. W3Bectus Beicmx y4eOHbIX 3aBeneHuil. CeBepo-KaBkasckuii peruoH. Cepus «TexHuuecKue HayKu».
6. Becthuk MI'TY umenu H.O. baymana. "EcrecTBeHHbIE HAYKN».
7.Mamunoctpoenue. M3Bectus By30B.
8.I1pobGaeMbl MAIIMHOCTPOCHUS M HA/ICKHOCTH MAIIIH.
9.BecTHUK MallIMHOCTPOEHUSI.
10.Bectnuk Kabapauno-bankapckoro rocynapctsenHoro ynusepcutera. Cepust «TexHUUECKHUE HAYKU».
11.MammnocTtpoenue. M3BecTus By30B.
12.ITpo6sieMbl MaIMHOCTPOEHUS U HAJIEAKHOCTH MalllkH.
13.BecTHUK MalIMHOCTPOEHHUS.
14.Bectauk Kabapanno-bankapckoro rocynapcrsenHoro ynusepcuteta. Cepust « TexHUUeCKre HAyKW».
15. N3BecTus By30B «CeBepokaBka3ckoro peruona». Cepus «TexHuueckue HayKn».
16.BectTHMK MOCKOBCKOrO TroCyAapCTBEHHOIO TEXHMUYECKOTO YyHHMBepcuTeTra WM. baymana. Cepus
«MamuHOCTpOEHHUEY.

8. Mamepuanvno-mexnuueckoe obecneuenue OUCUUNTUHDBL

8.1. TpeboBaHus K MaTepHAJIBLHO-TEXHMYECKOMY 00ecneyeHH 0

Jns peanuzanuu paboueil mporpamMmbl JTUCHMITIMHBI UMEIOTCS CHEIMATIbHbIE MOMELICHUS s
IIPOBEJCHUS JIEKIIMOHHBIX U C MPAKTHUECKUX 3aHITHUM, TPYIIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALlUH,
TEKYIIEro KOHTPOJISI M TNPOMEKYTOYHOM aTTeCTallMd, a TaKKe IOMEUIEHUS UIsl CaMOCTOSTEIbHON
paboTel W TOMEIIEHUs /s XpaHeHHs U MNPOPUIAKTUYECKOro OOCIyKUBaHUS 00OpYyJAOBaHUS.
CrienuanpHble  TOMEIICHUS YKOMIUIEKTOBAHBI CHELHUATM3UPOBAHHOW MeEOENIbl0 W TEXHUYECKHMHU
cpelcTBa 00yUeHus, CIyKallUMH JIJIs IPeCTaBlIeHUs: HH(OpMalnuy O0JIbIION ayAUTOPHH.

Jlnst mpoBesieHUs 3aHATUH JIEKIMOHHOTO THIA UMEIOTCS J€MOHCTpPAllMOHHOE O0OpyHOBaHUE U
yaeOHo-Harmsaaabie mocoous. [lo mucnmmmube «KOHCTpyKIMM W3 JepeBa W IUIACTMACC» HMMEIOTCA
Ipe3eHTAllMM 10 OTIENbHBIM TeMaM Kypca, IMO03BoJisifonMe Haumbonee H(PQPEKTUBHO OCBOUTH
Mpe/ICTaBICHHbIN Y4eOHbII MaTepuall.

[Tpu npoBeneHuN 3aHATUH JTEKIIMOHHOTO/ CEMMHAPCKOTO THIIA 3aHATHHA UCTIONb3YIOTCS:

JAUUEH3UOHHOE NPOZPAMMHOE 0Decneuenue:

— AnrtuBupycHoe nporpammHoe obecriedenue Kaspersky Endpoint Security CrangapTHbIit
Russian Edition;
— Autodesk AutoCAD 2019,
— JIMPA ACADEMIC set,
— SCAD Office.
C60000HO PACHPOCMPAHACMbIE NPOZPAMMDbL:
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— Academic MarthCAD License - MaTemMaTudeckoe mporpaMMHOe oOecreueHue, KOTopoe
MO3BOJISIET  BBIMOJHATh, AHAJIW3UPOBATh BAXKHEWILIME WHXXEHEPHBIE pacueTbl U
00OMEHUBATHCS UMU;

—  WinZip nns Windows - mporpamm Jiisi CKaTHs ¥ paCakoBKHU (Haiiiios;

— Adobe Reader s Windows — nporpamma jutst utenus PDF daiinos;

— Far Manager - KOHCOJIBbHBIH (hailIOBBI MEHEDKEP [T OTIEPAIIMOHHBIX CHCTEM CEeMENHCTBa
Microsoft Windows.

IIpn ocymecTBiaeHHH 00pa3oBaTENbHOIO Ipoliecca CTyAEHTaMH M IperojaBareiemM
UCTIONIB3YIOTCSL Ccleayronme WHGOPMAMOHHO cripaBouHbie cucTeMbl: DBC «Aulludpoyke», DBC
«Kouncynprant crynentay, CIIC «Koncynprant mitoc», CIIC «["apaHTy.

8.2 OcobeHHocTH peajM3anvu JUCHUIJIMHBI JJI MHBAJWIAOB U JMI C OrPaAaHWYeHHBIMH
BO3MOKHOCTSIMH 310POBbA

JIns CTyIEHTOB C OIrpaHUYEHHBIMHU BO3MOKHOCTSIMU 30POBbSI CO3JaHbl CIIELIMATIBHBIE YCIOBUS
UIsi  TonydeHus: oOpa3oBaHus. B 1ensX JOCTYMHOCTHM TMONY4YEeHHS BBICHIET0 OOpa3oBaHUs IO
00pa3oBaTebHBIM MTpOrpaMMaM MHBAIUAMU U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 37]0POBBS
YHUBEPCUTETOM 00€CIIeYnBaCTCS:

1. AnpTepHaTUBHAS BepcHs OQUITUAIBHOTO caiita B ceTH «HTepHeT» IS CIaOOBUIAIINX

2. J11s MHBaMUIOB C HAPYIICHUSAMU 3peHUs (cIaboBUISAIINE, CIICTIBIC)

- TPUCYTCTBUE AaCCHUCTEHTA, OKA3BIBAIOMIETO OO0yYaromeMmycs HEOOXOIUMYI0 ITOMOIIIb,
IyOnrpoBaHUE BCIyX CIPABOYHON MH(OpPMAIMHM O PACHHCAHMM YYEOHBIX 3aHITHI; HATUYUE CPEACTB
JUISL YCUJICGHUS OCTAaTOYHOIO 3pEHHs, OpaijeBCKOW KOMIBIOTEPHOM TEXHUKH, BUICOYBEIMUYUTEIIEH,
IpOrpaMM HEBU3YAIbHOIO JOCTyma K HWH(GOpMalMU, IPOrpaMM-CHHTE3aTOPOB peYH U JIPYTHX
TEXHUYECKHUX CPEJICTB MpreMa-Tiepeadn yaeOHoi nHhopMauu B JOCTYITHBIX opMax JUIsl CTYICHTOB C
HapyILIECHUAMU 3PEHUS;

- 3aJTaHMS JJ1s1 BBIITOJTHEHUS Ha YK3aMEHE 3aYMTHIBAIOTCSA ACCUCTEHTOM;

- THChMEHHBIE 3aJlaHUSl BBIOJHAIOTCS Ha Oymare, HAJWKTOBBIBAIOTCS AaCCHCTEHTY
00ydJaromuMmces;

3.JIn1 WHBaNIMOOB W JUI € OrPAHUYEHHBIMM BO3MOXHOCTSIMH 3/I0POBbSl MO  CIYXY
(cmabocrnpIamue, TIyxue):

- Ha 3a4yeTe/sK3aMEHE MPHUCYTCTBYET ACCUCTEHT, OKAa3bIBAIOIIUN CTYAEHTY HEOOXOAUMYIO
TEXHUYECKYIO TIOMOIIb C YY€TOM HWHAMBUIYATbHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHiATh padouee
MECTO, ePeBUTATHCS, TPOUUTATh U OPOPMHUTH 3a/IaHNE, B TOM YHCTIE 3aIUChIBas Ol AUKTOBKY);

- 3a4eT/3K3aMeH MPOBOJUTCS B MUCbMEHHOU popme;

4. JIns1 UHBAJIIMJIOB U JIMIl C OTPAHUYEHHBIMU BO3MOKHOCTSMH 30POBbS, UMEIOLIUX HAPYIICHUS
OTIOPHO-/IBUTATENILHOTO ammapara, CO3JaHbl MaTEePHAIbHO-TEXHUYECKHE YCIIOBUS, O0ECIEeYMBAIOIINE
BO3MOXXHOCTH OECTIPENSTCTBEHHOT'O JOCTyMNa 00y4aroluXcsi B yueOHbIE TOMEIEHUS, 00BEKTY MUTAHUS,
TyaJIETHBIE W JPYyrue TMOMEIICHUs YHUBEPCUTETA, a TakKe NMPeObIBaHUS B YKAa3aHHBIX IMOMEIICHUSIX
(Hamu4Ke paclIMpPEeHHbBIX JBEPHBIX MPOEMOB, IOPYUYHEH U IPYTHX MPUCIIOCOOTCHUIA).

- TMCbMEHHBIE 3aJaHUS BBITOJIHSIIOTCS Ha KOMITBIOTEPE CO CIEIMATU3UPOBAHHBIM ITPOrPpaMMHBIM
obecrneueHneM WM HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 KEJIAHUIO CTYJICHTa SK3aMEH MPOBOIUTCS B YCTHOM (opMme.

OOyuvaromuecss W3 4YHUCNIa Il C OTPAHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbsi 00eCredeHbI
AJIEKTPOHHBIMUA O00pa30BaTEIbHBIMUA pecypcaMu B (opmax, aJanTUPOBAHHBIX K OTPAHHYCHUSIM HX
3710pOBBSI.
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9.JIncT u3MeHeHUu i (10MOJTHEeHHUIT)

B padoyeil nporpaMMe JUCHMILUIMHBI (MOXYJIs1)
«[IpuknanHas MEXaHUKa»

o nanpasyienuto noarorosku 18.03.01 Xumuueckas mexnonozus

Ha y4eOHBIN T
Ne IlepeyeHb BHOCHMMBIX H3MEHEHHUH
JuemeHT (myHKT) PII/{ Mpumeyanue
n/n (momosiHeHmit)

O6CY)KI[CH& " pCKOMCH/IOBAaHA HA 3aCCAaHUN Ka(l)eﬂpbl

CTPOUTECIIBHBIX KOHCTPYKHI/II\/'I 1 ME€XaHUKHN
ITporokomn Ne OT « » 2021 r.

3aBenyromuii kadenpoit 3.P. JluxoB

OO6cyx1eHa U peKOMEHI0BaHa Ha 3aceaHUU Kadeapsl

ITporoxoi Ne OT « » 2021 r.

3aBeayromuit kadeapoit




