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1. Henun, 3a1a4m ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHS 10 AMCUUIINHE

Henp nucnuruimHbl  (popMUpOBaHHE 3HAHMKA O METOJAaX pEUICHHs 3ajJad MPOYHOCTH,
KECTKOCTH AJIEMEHTOB KOHCTPYKIIMU; 3HAHUH B 00JIACTH TEOPETUYECKOTO M IKCIIEPUMEHTAIHLHOTO
WCCJICIOBAHMSI HAITPSDKEHHO-/1E()OPMUPOBAHHOTO COCTOSIHUS JIEMEHTOB KOHCTPYKITUH MPU MPOCTHIX
BUJAX HATPYKCHHsI, 3HAHUU 00 YCTPOICTBE UCHBITATEIHPHOTO OOOPYIOBAHHS M WU3MEPHUTEIBHBIX
pUOOPOB.

3amaun AUCIUTUINHBL

- OCBOCHHE METOJIOB pacyeTa KOHCTPYKIIHA Ha IPOYHOCTH M KECTKOCTb;

- OCBOCHHE HABBIKOB OIPEICTICHIS MEXaHUIECKIX XapaKTePUCTHK MAaTePUAIIOB;

- OCBOCHHC HABBIKOB M YMEHHH TEOPETHYECKOTO W DKCHEPUMEHTAIBHOTO ONpPEIACIICHHS
HaIPSHKCHHO-EOPMHUPOBAHHOTO COCTOSIHUS TIPU MPOCTHIX BUJIAX HATPYKCHUS

- ONpEIENCHHS PAIlMOHATBHBIX ()OPM CEUYCHUI SJIIEMEHTOB KOHCTPYKIIUN TPU Pa3IHUHBIX
BUJIaX HATPY>KEHUS

OOyuenue no aucuuiuinHe «OCHOBBI MaTEPUAIOBEICHUS U CONPOTUBIICHUS MaTEPHUATIOBY
HaIpaBJICHO HAa (OPMHUPOBAHUE Y O0YUAFOIIUXCS CICAYIONIMX KOMITETECHIIHNA:

Koa nu HanmeHoBaHMe KOMMeTeH Uit NHauKaTopbl 10CTHKEHUS
KOMIeTeHIHH

YK-1. Cnocoben ocymectBisath nouck, | UYK-1.1. Ananusupyer 3anauy, BbLaenss ee
KPUTUYECKUH aHaIM3 U CHHTE3 MHPOPMALUY, | Ga30BbIe COCTABIISIONINE

MNPHUMCHATH CUCTEMHBIN IMOAXOJ AJIA PCUHICHUA
MOCTABJICHHBIX 33J1a4

NYK-1.2. OcymiecTBiasieT NOUCK, KPUTHIECKH
OIICHUBAET, 0000INaeT, CHCTEMAaTU3HPYeT U
pamkupyeT uHpoOpMmanuio, TpedyeMyro Uis
pelIeHUs IOCTABICHHON 3a/1a4u

NYK-1.3. PaccmarpuBaeT U mpejiaraer
parroHaIbHBIC BapUaAHTHI peleHus
MOCTaBIICHHOM 33714, UCIIONB3YS CUCTEMHBIN
MOAXOJl,  KPUTHYCCKH  OICHWBACT WX
JIOCTOMHCTBA U HEJOCTATKH

OIIK-2. Cnocoben ucnons3oBats | MOIK-2.1. Ymeer pa3zpabaThiBaTh
MatemMaTuueckue, (¢uznyeckue, (PU3UKO- | MaTeMaTHYECKHE MOJEIU XUMHYECKHX U
XUMHYECKHE, XUMHYECKHE METOABl I | OMOTEeXHOJIOTHICCKUX MIPOIIECCOB u
pelieHus 3aaq npodeccnoHanbHOM | aHanu3upyeT uX 3 (HEKTUBHOCTS.
NEATEIIbHOCTH NOIIK-2.2. Ywmeer HCIOJIb30BAThH
MaTeMaTH4eCcKue MOJIeTTH npu
MIPOSKTUPOBAHUH anmapaTos,
TEXHOJIOTUYECKHUX JTMHUM M TEXHOIOTUYECKUX
napameTpoB TUTST yIpaBIICHUS
MIPOU3BOJICTBEHHBIX MPOIIECCOB.

NOIIK-2.3. Ywmeer aHaJIM3UPOBATH
3¢ (HEeKTUBHOCTh MAaTEMATHUECKUX MOJIENeH U
MIPOEKTOB c HCIIOJIb30BaHUEM
WH(OPMAIIMOHHBIX TEXHOIOTHIA.

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlucuumimHa OTHOCUTCS K 00s13aTennbHOM yacTu 610ka b1 «/luctuuninasl (MOLYIH)».

N3ydyeHne NUCUUIUIMHBI OCHOBAaHO HAa 3HAHUSX M YMEHUAX, NOJYYEHHBIX IPU U3YyUYECHHH
CIIEAYIOMMX AUCLUIUINH:

- ®u3uka

- Teopernueckas mexaHuka



3. CTpyKTypa U cofep:KaHue TUCUUILIHMHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIIAET 4 3aueTHbIX enuuull (144 qacos).

3.1  Buabl yueoHOIi padoThl M TPYA0EMKOCTH
Ne Bi yue6Hoii paGoTsI KoanuectBo | CemecTpbl
n/n 4acoB B
1 | AyautopHble 3aHATHSA 144 144
B ToMm uncie:
Jlexiun 36 36
CeMuHapCKUE/TIPAKTHYCCKUE 3aHITHS 36 36
JlaGopaTopHble 3aHITHS - -
2 | CamocTosiTe/ibHasi pab6ora 72 72
3 | IlpomeskyTouHasi aTTecTAIUS
3auet/nud.3auer/IK3aMeH 3auer 3auer
Hroro 144 144




3.2 TemaTuyeckuii NJIaH U3yYeHUS THCIUINIUHBI

Bunsl yueOHOH paboThl, BKIOUYAs o
. opma
CaMOCTOSITEIbHYIO paboTy CTYACHTOB, | Buabl camocTosTensHON paboOTHI CTYJCHTOB

1 TPYAOEMKOCTD B Hacax

Ne i/t | Pasnen

Henens cemectpa

CemecTtp

J. |HOp. |JMa6. |[CPC |KCP |KP. |KIL [PTP  |Ped. |Kpab. |[D [3

UeTBepThlil cEMECTP

OCHOBHBIC TTIOHSTHS, METOJI CCUCHUH.
OCHOBHBIE THUIIOTE3RI U AOIMYHICHUA.
BuyTtpennue cunoBsie (pakTopsl,

1.1 HAIPsUKEHHS U ehopManiu npu 5 1-2 4 4
PaCTAXKCHUU — CXKATUU ITPAMOTIO
Opyca. 3axon ['yka. Koaddurment
IlyaccoHa.

1.2 BBogHOE IpakTHUYECKOE 3aHATHE. 5 1-2 4

HamnpspkeHunst Ha HaKJIIOHHBIX
TUTOIA/IKAX TIPH PACTSHKEHUH-COKATHH.
[ToTeHnmanbHast JHEPTHs YIPYTHX

21 nedhopMaIuii pu pacTsHKEHUH. 5 3-4 4 4
CraTryecku HeonpeaeIuMbIe 3a1a49n
Ha pacTsHKEHUE — CKaTue. Y4ueT
MOHT)KHBIX 3a30pPOB H TEMIIEPATYPHI.

Pacuet Opyca Ha pacTshHKeHHE-CIKATHE.
ITocTpoenue 3mr0p BHYTPEHHUX

2.2 CHJIOBBIX (hakTopoB. OmnpeneneHre 5 3-4 4 4 +
3armaca NpO4YHOCTH.
Brigaua PI'P Nel.




3.1

HcneiTanue MatepuanaoB Ha
pacTsbxeHue-cxarue. OnpeneneHue
MEXaHUYECKUX XapaKTEPUCTHK.
JuarpamMmsl peanbHble U
CXeMaTH3UpOBaHHbIE. PacueTsl Ha
MIPOYHOCTH NMPH PACTSKEHUH.
OmnpepeseHue YMCTOro CABUTA.
Hanpsokenust u gedopmanuu mpu
cABHUTre. 3aKOH MapHOCTH KacaTelbHbBIX
HanpspkeHui. 3akoH ['yka npu casure.
HaHpﬂ)KCHI/ISI Ha HaAKJIOHHBIX
IUIOIA/IKAX IIPU CHIBUTE.

5-6

3.2

Pemenue cratuuecku HEOIPCACINMBIX
3aa4 Ipu pacTAKECHUN — COKATHU.

5-6

4.1

[MoTeHnMaNbHAs SHEPTHS NIPU CIIBUTE.
CBsi3b MKy MOIYIISIMU YIIPYTOCTH
MIEPBOTO U BTOPOTO poja. Y CIIOBHS
NPOYHOCTH ipu caBure. Kpyuenue
Opyca Kpyrioro MonepevaHoro
ceueHusl. BHYTpeHHME CHIIOBBIC
(hakTopbl, HaNpsHKEHUS U ehopManuu
pu kpyuyeHuu. [loreHnnanbras
sHeprus aedopMaIiu KpydeHUs..
PacueTsl Ha IMIPOYHOCTH M KECTKOCTh.
HcnbiTaHne MaTepuaioB Ha KpydeHHUE.

4.2

OrnpezeneHre BHyTPEHHUX CUIIOBBIX
¢akropoB npu kpyuenuu. [loctpoeHne
sntop. Pacuer Ha mpoyHOCTH U
’)kecTKoCTh. Beigaua PI'P Ne2




5.1

Kpyuenue Opyca npsMOyrojabHOTO
MIOTIEPEYHOr0 ceueHHus. Jlernananus
cedeHus. CtaTuyecku
HEOIPEIEIUMBIE 33/1a4U Ha KPYUYECHHUE.
PacueT BUHTOBBIX IUIMHIPHYECKUX
npyxuH. OnpeneneHue HanpsHKEHUH B
npyxuHax. Paznmussle criocoObl
OIIpEJIETICHUS IIEPEMELLICHUN B
MpyKUHAX.

9-10

5.2

CraTuvecku HEONpeaeTuMbIe 3a1a91
Ha KpydeHue. PacueT cratudecku
OTIpeICTUMBIX U CTATUYECKU
HEOTIPEICTNMBIX KOHCTPYKIIHIA C
MPYKUHAMHU.

9-10

6.1

ITnomane. CTaTMmuecKkre MOMEHTHI.
OceBbIe U IIEHTPOOEIKHBIE MOMEHTHI
nHepuud. [lonsapHbIii MOMEHT
uHepuuu. Paanyc nnepuuu.
3aBUCUMOCTH MEXTY MOMEHTAMH
WHEPLUH NPU NapajIeIbHOM
MIEPEHOCE U MIPU MOBOPOTE OCEH.
I'maBHBIE OCH M TJIaBHBEIE MOMEHTHI
uHepuuu. OnpeaeneHue noaoKeHus
TJIaBHBIX OCEH M BLIYHCIIEHHE
3HAYEHHUH ITIaBHBIX MOMEHTOB
WHEPIUH PA3IUYHBIX TONEPEUHBIX
CeUeHHUI.

11-12

6.2

OrnpezeneHue MOJI0KEHUs LIEHTpa
TSXKECTU U TEOMETPUUECKUX
XapaKTEPUCTHUK TUIOCKUX CEUCHHM.
Brigaua PI'P Ne3.

11-12




7.1

OnpenesneHue MIOCKOTO U3ruoda.
BryTtpennue cunoBeie GakTOpsI IpH
nsrube. [loctpoenue smrop
MOTIEPEYHBIX CHJT U H3TUOAFOIINX
MoMeHTOB. /[nuddepeHnnanpabie
3aBHCUMOCTH MEXKIY U3TMOaIONIIM
MOMEHTOM, MONEPEUYHON CHUIION 1
WHTEHCUBHOCTBIO PaclpeiesIeHHOU
Harpy3Ku.

[Tpumenenune mudhepeHnnanpHOR
3aBHCUMOCTH JJIS1 IPOBEPKHU
MIPABIIIEHOCTH TIOCTPOSHHS SITIOP
BHYTPEHHHX CHJIOBBIX (PAKTOPOB.
HopmanibHOE HanpsKeHUEe IIPU YUCTOM
usruoe.

13-14

7.2

OnpeneneHne BHYTPEHHUX CHIIOBBIX
(akropos nipu u3rude. [TocrpoeHne
SIIOP U UX aHAJIN3 C TOMOIIBIO

T pepeHInaAILHON 3aBUCUMOCTH.

13-14

8.1

HopmanbHble 1 kacaTenbHbIe
HanpsDKEHUS! B ONIEPEYHBIX CEUCHUIX
Opyca Ipu MoTNepeYHOM H3rHoe.
VYciioBre CTaTHUECKONW NPOYHOCTH IPU
n3rube. PanronanbHabie GOpMbL
ceueHns 6anok. [loTennmanpHas
SHEPrusl NpH usruoe.
JuddepennuansHoe ypaBHeHNE
ynpyro# ocu 6anku. OnpezaeneHue
MIEPEMELICHUN € TOMOILBIO

TG PepeHIInATEHOTO YPaBHEHHS.

15-16




10

OnpeneneHne HOpMaATBHBIX U
8.2 KacaTeJbHBIX HAIIPSHKEHUH B Oake 15-16 4 4 +
npu m3rude. [Togbop ceuenwus.
MaTerpan Mopa. I1paBuio
9.1 Bepemaruna. banka paBHoro 17-18 | 4 4
COIIPOTHUBIICHHUSI.
Onpe/eneHre nepeMeIeHui B 0ankax
9.2 C TIOMOIIIBI0 WHTeTpaiia Mopa 17-18 4 8 +
(npaBuiio Bepemiaruna)
Bcero 3a 5-br1it cemecTp 36 |36 - 72 3PTP
HUTOIO 36 | 36 - 72 3PIP




3.3 CoaepxaHue TUCHUNIHHBI

Tema 1. OcHOBHBIE NOHATHSA, METO/ CEUEHHUI.
Lenu u 3agaun kypca. Mictopust conpotuBnenus marepuanoB. CHiibl BHEIIHUE U BHYTpeHHUE. MeToa
ceyenuii. Hanpspkenue. CBsI3b HaNpsHKEHUH ¢ BHYTPEHHUMU CHIIOBBIMU (hakTopamu. [ledopmaruu u
nepemernieHusi. OObEKTHI pacyeTa v pacyeTHbie cxeMbl. OCHOBHBIEC TUIIOTE3bI U IOMYIICHHUS.

Tema 2. PacTsiskenne — cxaTue, pU3NKO-MaTeMaTHYeCKHe XapAKTePUCTHKHA MaTepHAaJIoB.
OcHoBHBIE ompeneneHus. BHyTpeHHHe cuiioBble (DaKTOpbl, HampspKeHUs U JedopMaluy Ipu
pacTshkeHUH — cxatud crepkHsa. 3akoH ['yka. Koadoumment Ilyaccona. Hampspokenust Ha
HAKJIOHHBIX IIJIOIIAJKaX [IPHU pacTsKeHUU-CoxaThH. [loTeHIanpHas 3Heprus ynpyrux nedopmanui
IpU pacTsLDKEHUM-CKaTUU. VcnplTaHne MaTepuajoB Ha pacTsDKEHHE — ckarhe. MexaHuuyeckue
XapaKTepUCTUKU MaTepualioB. JluarpamMmbl pacTSOKCHHMsSI pPEAbHbIE W CXEMaTU3UPOBAHHBIC.
[TpenenbHast Harpy3ka. Y ciaoBus IpoyHOCTU. CTaTUYECKU HEONPEEIMMbIE 3aJaul Ha PACTSKEHUE
— C)KaTue. Y4eT MOHTaXKHbIX 3a30pOB U TEMIIEPaTYPBhI.

Tema 3. Uncrthblii caABUT.
Onpenenenne yucTtoro cxapura. HampspkeHuss u aedopmanmuu npu cABUre. 3akoH HapHOCTH
KacaTeJbHbIX HarpshkeHui. 3akoH ['yka npu capure. HanpsbkeHuss Ha HaKJIOHHBIX IJIOIIAKaX MpU
caure. [loTeHumanbHas »Heprus ynpyrux nedopmanuii cipura. CBsi3b MEXIY MOAYISMHU
YIPYTOCTH MEPBOTO U BTOPOTO poja. Y CIOBHE MPOYHOCTHU MPH caBure. McnplTaHus MaTepuanoB Ha
CJIIBUT.

Tema 4. Kpyuenue.

Omnpenenenue kpyuenus. Kpyuenue Opyca Kpyrioro nornepeyHoro ceueHus. BHyrpeHHue cuioBbie
dakropbl, HampsbkeHus U aedopManuu npu KpydeHuu. lloreHuumanbHas sHeprus Aedopmaiuu
KpydeHus. McnblTaHue martepuanoB Ha KpydeHue. Pacdersl Ha IPOYHOCTh M KECTKOCTh IIPH
kpydennn. Kpydenuwe Opyca mpsiMOYrojIbHOrO TMONEPEUHOro cedeHus. Jleruianamusi cedeHus.
Crarruecku HeompeneauMble 3aJlauyd Ha KpydeHue. PacyeT BUHTOBBIX LUIMHAPUYECKUX MPYKHH.
Ormpenenienne HanpsDKEHUN B TpyxkuHax. Pasnmuubbie criocoObl ompesiesieHus NEepeMelleHU B
NPy KHHAX.

Tema S. I'eomeTpu4ecKne XapaKTePUCTHKH MONEPEYHBIX Ce4eHuil Opyca.
[Tnomans. Cratuueckue MoMeHTHl. OceBble M LIEHTPOOEKHbIE MOMEHThl MHepuuu. IloaspHbli
MOMCHT MHCPIHHU. Pazu/lyc HHCPLUU. 3aBUCUMOCTH MCKAY MOMCHTAMU MHCPLUH IIPU ITapaJICIIbHOM
IIEPEHOCE U IpU MOBOpOTE oOceil. TeopeMbl. [aBHbIE OCHM M TIIaBHBIE MOMEHTHI WHEPLIHH.
OHpGI[GJ'IGHI/IC MTOJI0KEHMS TIJIAaBHBIX OCEW M BBIYHCIIEHWE 3HAUCHWH TIIaBHBIX MOMEHTOB HHCPUHUN
Pa3IMYHBIX MTOIEPEYHBIX CEYCHUN.

Tema 6. U3rud

Omnpenenenue n3ruda. Buyrpennue cuiioBsle pakTopsl pu u3rude. [locrpoenue smop nonepeyHsix
CHJI X U3THOAOIINX MOMEHTOB. /luddepeHnnanbable 3aBUCUMOCTH MEX/1y U3rH0ar0IiM MOMEHTOM,
MIONIEPEYHOM CUIION M MHTEHCUBHOCTBIO PACIIPEEIeHHON Harpy3ku. HopManeHOEe HanpspkeHUe npu
yuctoM u3rube. HopmanbHble M KacaTeibHbIE HANpsOKEHUs B MOMEPEUHBIX CEYEHUsX Opyca mpu
MOTepeyHoM H3rude. YcinoBHe CTaTUYECKOW MPOYHOCTH Npu u3rude. PanumonanbHble (HOpMBI
ceuenus 6anok. [lorenumansnas sHeprus npu u3ruode. Juddepennuansuoe ypaBHeHHE YIPYToil ocu
Oanku. OmnpeneneHue mnepemelnieHuil ¢ nomoiibio auddepeHnranbHoro ypaBHeHus. MHrterpan
Mopa. [IpaBuiio Bepemaruna. baika paBHOro COIPOTHUBIICHMUS.

3.4 TemaTnka ceMHHAPCKHX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKkue/mpakTHIECKUE 3aHATUS
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[IpakTnueckoe 3anatue Nel «BBoJIHOE TPaKTUYECKOE 3aHITHE»

[Tpaktrueckoe 3anstue Ne2 «Pacuet Opyca Ha pacTsbkeHue-cxkatue. [loctpoenue smtop
BHYTPEHHUX CHJIOBBIX (pakTopoB. Omnpenenenue 3amnaca npoyHocTn» Brigaua PI'P Nel.

[Ipaktuueckoe 3ansTue Ne3 «PenieHue cTaTH4ECKN HEONIPEACIUMBIX 3a7a4 [pU
PACTSIKEHUU — CIKATUM

[IpakTuueckoe 3ansatue Ne4 «OrnpeneneHre BHYTPEHHUX CHIIOBBIX (paKTOPOB MpHU
kpyuenuu. [loctpoenue amtop. Pacuer Ha npouHOCTh U kecTKOCTh» Boiaua PI'P Ne2.

[Ipaktnueckoe 3anstue Ne5 «Cratnuecku HeonpeAeIuMbIe 3a/1a4u Ha KpydeHue. Pacuer
CTATUYECKU ONPEICTUMBIX U CTATUYECKU HEOMPEACTUMBIX KOHCTPYKLIHUM C MPY>KUHAMHU

[Ipaktuueckoe 3ansaTue Ne6 «OnpeneneHre MOJI0KEHUS HEHTPA TSHKECTH U T€OMETPUUECKUX
XapaKTEPUCTHK IUIOCKUX cedeHMil.» Brinaua PT'P Ne3.

[IpakTuueckoe 3ansatue Ne7 «OrnpeneneHre BHYTPEHHUX CHIIOBBIX ()aKTOPOB IpU U3THOE.
[TocTpoenue >M0p ¥ UX aHAIK3 € TOMOLIBIO AU (hepeHTHATBEHON 3aBUCUMOCTH

[Ipaktuueckoe 3ansTue Ne® «OnpeneneHne HOPMAIBHBIX U KaCaTEIbHBIX HAIPSHKEHUH B
Oanke npu usrude. [logdop ceuenus»

[Ipaktuueckoe 3anarue Ne9 «OrnpeneneHue nepemMeIieHuii B 6ajikax ¢ IOMOIIbIO HHTErpaia
Mopa (npaBuio Bepemaruna)»

4, YyebHO-MeTOAMYECKOEe U MHPOPMALIHOHHOE o0ecriedeHue

4.1 Hopmatusnbie 1oKyMeHTbI 1 [OCTsb1

1.TTOCT P 57837-2017 «/IByTaBphbl cTajIbHbIE TOPSYEKATAHBIE C NAPAJIICIIBHBIMU TPaHSAIMU
ITOJIOK)

2. T'OCT 25.503-97 «Pac4eTsl U UCIIBITAaHUSI HA TPOYHOCTb. METO1bl MEXaHUUYECKUX
HCIIBITAHUI METAJIIOB

4.2  OcHoBHasi IuTEpaTypa

1. Bamumswin, H. B. OcHoBBI MaTepuanoBeieHus U CONPOTUBIICHNUS MaTepPHAJIOB U
KOHCTpYKUUH : yueOHuk 11t By30B / H. B. Banumsunu, C. C. I'aBpromnH. — Mocksa :
UznatenbctBo FOpaiit, 2023. — 429 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-9916-8247-3.
— Texcr : anexTponnslit // Ob6pazoBaTenbHas wiargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/511770 (mara obpamienus: 05.042023).

2. Kpusomanko, C. H. OcHOBBI MaTepraioBeIeHUs 1 COTPOTUBIICHUSI MAaTEPHAJIOB
y4eOHUK U npakTukyM aiis By3oB / C. H. KpuBomanko. — 2-e u3a., nepepad. u jon. — MockBa :
NznatenberBo FOpaiit, 2023. — 397 ¢. — (Bricmiee odpazoanue). — ISBN 978-5-534-00491-5.
— Texcrt : anexkTpoHHbIH // Obpa3zoBarenbHas miargopma FOpaiit [caifir]. — URL:
https://urait.ru/bcode/510729 (mara obpamienus: 05.04.2023).

4.3 JlonoJHUTe/bHAs JUTepaTypa

1. Pactsxenue, cxatue, KpyueHue 1 u3rud. ['eomerprueckre XapakTepUCTHKH TIIOCKUX
cedeHuid. MeTtoanueckue yKka3aHus K BRIIOTHEHUIO pacdeTHO-TpadudecKux paboT Mo Kypey
«OCHOBBI MaTepUATIOBEACHUS U COMPOTUBIIEHUSI MaTeprasioBy (Ne 2492). [anexkTpoHHBIN pecypc]/
Kpamckoit H.A., Yabynun N.C. — 2 uzn., ucnp.u gom.- M.: MI'TY «MAMMW», 2011 —82c.

URL.: http://lib.mospolytech.ru/lib/content/elektronnyy-katalog



https://urait.ru/bcode/511770
https://urait.ru/bcode/511770
https://urait.ru/bcode/510729
https://urait.ru/bcode/510729
http://lib.mospolytech.ru/lib/content/elektronnyy-katalog
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4.4  JaexkTpoHHBIE 00pa30oBaTelbHbIE PeCypPChl
1. Kypc «OcHOBBI MaTepuaioBeICHHs U CONPOTUBIICHUS MaTepuaioB» (1 Moaymb)
URL.: https://online.mospolytech.ru/course/view.php?id=83

5. MaTtepuaJbHO-TEXHHYECKOE 00ecneueHne

. Crnenuanu3upoBanHas naboparopust kadenpsl «/[uHamuka, TPOYHOCTh MAIIMH H
OCHOBBI MaTepHUATIOBEICHUS U CONPOTUBIICHUS MaTtepuaioBy (aya. H-211a, H-209) ocHamennas:

1. YuyeOHast ucneiratenbaas Mamuaa MU-40KY

2. Jlab6opaTtopusbiii komruieke JIKCM-1K

3. YHUBepcalbHBINA y4eOHBIA KOMIUIEKC 110 CONPOTUBICHHIO MaTepuanoB CM-1 (2 mr)

4, YHuBepcaabHbIN KOMIUIEKC ISl POBEeHUs JabopaTopHbIX padotr CM-2 (2 mT)

5. MasitaukoBebIi korrep MK-300

. Aynuropuu JUIs IpaKTUYECKUX 3aHATUH Kadenpsl «/uHamuka, mpoYHOCTh MAIINH U
OcHOBBI MaTepUaIOBEICHUS U CONPOTUBIEHUs MaTepuanoB» (aya. H-211a, H-209) ocHaieHHblIe:

1. MeroBas nocka

2. [IpoexTop

3. Hacrennsiit skpan

6. MeTOIlI/I‘leCKI/Ie PERKOMEHIAINUNA

6.1 Meroanyeckue peKOMeHAAIUM JISl MPeNoAaBaTeis N0 OPraHUu3auuu
00y4eHus1

6.1.1. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

Bo3MorkHO npoBeieHue 3aHATUI U aTTecTaluil B JUCTaHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTEMbI JUCTaHIMOHHOro oO0yueHus: yHusepcuteta (CHO-LMS). [lopsanok mposeneHus padboT B
JUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBAECTCS OTAEIbHBIMH PACHOPSDKEHUSIMH TPOPEKTOpa IO
yaeOHOM paboTe u/WiH IIEHTPOM y4eOHO-METOINUECKONU PabOTHI.

Metoauka mpenogaBaHUsl JUCHUIUIMHBI «OCHOBBI MaTepUalOBEICHUS M CONPOTUBICHUS
MaTepHaoB» U peaan3alus KOMIETEHTHOCTHOIO MOIX0a B U3JI0KEHUU U BOCIIPUATHN MaTepuaa
IpelyCMaTpUBAET UCIOJIb30BaHUE CIENYIOIIUX AKTUBHBIX M MHTEPAKTUBHBIX (OPM MPOBEACHUS
IPYNIOBBIX, UHANBUAYAJIBHBIX, ayJUTOPHBIX 3aHATUH B COYETAHUU C BHEAyAUTOPHON paboToH ¢
1eNbl0 (OPMUPOBAHUS U PAa3BUTHS POPECCUOHANBHBIX HaBBIKOB, O0yYaIOIINXCS:

— HOJTrOTOBKA K BBIIOJHEHUIO JJAOOPAaTOPHBIX paboT B 1a0OpaToOpusX By3a € MOCIEAYIOIUM
pacyeToM U 3alIuTOM;

— 3alllUTa U UHIUBUAYAIbHOE OOCYX/IEHUE BBIIIOJIHIEMbIX pacueTHO-TpagruecKux pador;

— opraHu3anuss M TPOBEACHHME TEKYLIEro KOHTPOJS 3HaHWM CTYAEHTOB B (opme
TECTUPOBAHUS;

B3aumopeiictBue mnpernogaBarenss €O CTYAGHTaMH MOXKHO pas3feluTh Ha HECKOJIBKO
COCTABJIAIOLIMX — JIGKIIMOHHBIE, MPAKTHYECKUE M JTAOOpaTOpHBbIE 3aHATUS U KOHCYJIBTUPOBAHHE.
[IpenogaBaTens MOJKEH MOCIEAOBATENbHO BBIYMTATH CTYACHTAM psj JIEKIUH, B X0Jleé KOTOPBIX
CIIElyeT COCPENOTOYMTh BHUMAHUE HA KIIOUEBBIX MOMEHTAX KOHKPETHOIO TEOPETHUECKOTO
MaTepuaia, a TakKe OpPraHU30BaTh MPOBEJIEHUE MPAKTHUECKUX 3aHATHUH TakuM 00pa3oM, YTOOBI
AaKTUBU3UPOBATh MBIIIJICHUE CTYAEHTOB, CTHMYJIUPOBAaTh CAMOCTOSITEIbHOE W3BJICUCHHE HMHU
HeoOxoauMol uHGOpMalMu M3 pPa3IUYHBIX MCTOYHUKOB, CPAaBHUTEIbHBIA aHAJIU3 METOJIOB
pELICHUH, COMOCTAaBIEHUE IMOJYYEHHBIX Ppe3yabTaToB, (OPMYIUPOBKY U  apryMEHTAaIUIO
COOCTBEHHBIX B3IJISI0B HA MHOTHE CITIOPHBIE TPOOIIEMBI.

Ilepen HauaaoM mpenogaBaHus MPENoIaBaTet0 HE0OX0UMO:


https://online.mospolytech.ru/course/view.php?id=83
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- U3y4UTh pabo4yto MporpaMmy, Leau U 3aJa4d AUCHUILIUHBI;

- YeTKO MPEACTaBIATh ceOe, KaKue 3HaHUS, YMEHHUS U HaBBIKHU JIOJKEH MPUOOPECTH CTY/CHT;

- I03HAKOMUTCSI ¢ BUAAMU y4eOHON paboThI;

- U3Y4YUTh COAEPKAHUE PA3EIIOB AUCLIUIIINHBIL.

B Xxoze JeKIMOHHOIO 3aHATUS IPENojaBaTelb JOKEH Ha3BaTh TEMY, y4eOHbIE BOINPOCHI,
03HAaKOMUTb CTY/IEHTOB C IIEPEUHEM OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPHI 110 TEME 3aHATUS.

Bo BcrynurenbHOR uyacTu JeKIMM OOOCHOBaTb MECTO M pOJIb U3y4yaeMOH TEMbl B
y4eOHON TUCLUILIMHE, PACKPBITh €€ IPaKTUUecKoe 3HaueHue. Eciin unraercs He nepBas JeKIus, TO
HE00X0/IMMO yBsI3aTh €€ TEMY C IPEeAbIAYILEH, He Hapyllas JOIMKH H3JI0’KeHHUs ydeOHOro MaTepuaia.
Jlekuuro ciieAyeT HauMHATh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TeMy M KPYI TeX BOIPOCOB,
KOTOpBbIE B €€ X0/1e OylyT pacCMOTPEHBI.

B ocHOBHOI1 yacTu JIEKIIMM CIIETYET pacKpbIBaTh COJEp)KaHHUE Y4EOHBIX BOIIPOCOB,
AKLICHTUPOBATh BHHUMAHUE CTYICHTOB Ha OCHOBHBIX KaTeropusx, SBICHUSAX H IIpoueccax,
OCOOEHHOCTSX MX IPOTEKaHus. PacKppIBaTh CyIIHOCTh MCOJAEPKAHUE PA3JIMYHBIX TOYEK 3PEHUS U
Hay4YHbIX IIOAXOJOB K OOBSCHEHHIO TeX WIM UHBIX sBIeHUH u nporeccoB. Cruenyer
apryMeHTHpPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIUIO IO CIIOPHBIM TEOPETHUECKUM BOIIPOCAM.
[TpuBoauTe npHUMepsl. 3azaBaTh MO XOAY HM3JIOKEHUS JIEKIMOHHOIO MaTepuana pUTOPUYECKUE
BOIIPOCHl M CaMOMY JaBaTb Ha HHUX OTBET. JTO CIOCOOCTBYET AaKTHUBMU3ALMM MBICIUTEIBHOM
JESATEIIBHOCTH CTYJIEHTOB, IIOBBIIICHUIO WX BHMMAHHA W HUHTEpeca K MaTepualy JIEKIHUH, €€
conepxkanuto. [IpenogaBaTenp TOJIKEH PYKOBOJIWUTH pabOTOW CTYIEHTOB IO KOHCIIEKTHUPOBAHMIO
JEKIIMOHHOTO MaTrepHasa, NOJYepKUBaThb HEOOXOAMMOCTb OTPaKEHUS B KOHCIEKTaX OCHOBHBIX
M0JIO’KEHUH M3y4aeMOM TeMbl, 0CO00 BbIAEISS KaTerOpUITHBIN anmnapar.

B 3akirounTenbHON 4acTH JIEKIIMK HEOOX0UMO c(hOopMyIUpOBaTh OOIIKE BBIBO/IBI IO
TEME, PacKpbIBAIOLIUE COJAEpPXKAHUE BCEX BOIIPOCOB, MOCTABJIECHHBIX B JieKUMU. OOBABUTH IUIAH
OUYEPEHOI0 CEMUHApCKOr0 WM JIAOOPAaTOPHOIO 3aHATHS, JaThb KpaTKUE PEKOMEHJAllUU 1o
MOJTOTOBKE CTYJCHTOB K CEeMHHApy WM JiabopartopHoil pabore. Ompenenuts MECTO W BpeMs
KOHCYJIbTAllMM CTYJI€HTaM, I10>KEIaBIIUM BBICTYIIUTh Ha CEMUHApe ¢ JOKJIaJaMHu U pedepaTamu 10
aKTyaJIbHBIM BOIPOCaM 00CYKIaeMOU TEMBI.

Iesb mpakTUYECKUX U JTa0OPATOPHBIX 3aHATHI - 00€CIIEYUTh KOHTPOJIb YCBOCHHS YUeOHOTO
MaTepuaia CTyJeHTaMH, paclIMpeHue U yriayOaeHe 3HaHuH, OJy4EeHHBIX MU Ha JIEKIMSIX U B X0J1e
camMoCTOsTeNIbHOW paboThl. [loBblieHHE >(PPEKTUBHOCTH MPAKTUYECKUX 3aHATUH JIOCTUTAETCS
MOCPEACTBOM CO3/[aHHsI TBOPYECKOW OOCTAaHOBKHM, pacrojararouieil CTyJeHTOB K BbICKa3bIBAaHHUIO
COOCTBEHHBIX B3IJIIOB M CYXJAEHUH IO 00CYXJaeMbIM BOINpOCaM, KETaHWIO y CTYICHTOB
nopaboTaTh y JOCKU MPH PEIICHUH 3a]1a4.

Ilocne kaxaoro JEKIMOHHOIO, JIAOOPATOPHOIO W MPAKTUYECKOIO 3aHATHS CleNaTh
COOTBETCTBYIOILYIO 3alllCh B YpHaJlax ydeTa MOCEIaeMOCTH 3aHSATHI CTYJEHTaMM, BBIICHUTH Y
CTapOCT Y4EOHBIX I'PYII MPUYUHBI OTCYTCTBHS CTYJACHTOB Ha 3aHATHX. [IpOBOAUTH IpynIoBsie U
MHAMBUIYyaJIbHbIE KOHCYJIBTAlMU CTY/IEHTOB 10 BOIIPOCaM, BOSHHUKAIOUIUM y CTYJIEHTOB B XOJ€ UX
MOJArOTOBKU K TEKYIIEH 1 MPOMEXYTOUHOM aTTecTaluy Mo y4eOHO! AUCIUILINHE, PEKOMEHI0BAaTh B
MOMOIIb Y4eOHbIE U APYTUe MaTepUabl, a TAKXKE CIIPABOYHYIO JIUTEPATYPY.

DK3aMeH MO JUCHUIUIMHE MPOBOAUTCS B (pOpMe MHCbMEHHOIO 3K3aMEHa C MOCIeAyIoIIen
WHAMBUAYaJIbHON Oecelloil CcO CTYyA€HTOM Ha OCHOBE BOIPOCOB, C(HOPMYIUPOBAHHBIX B
HK3aMEHAIlMOHHBIX OmiieTax. B OmiieT BHOCUTCS Ba TEOPETHUUECKUX U OJMH MPAKTHUUYECKHI BOIIPOC
U3 Pa3IMYHBIX Pa3AesioB AUCHMIUIMHBL AJs OoJjiee MOJIHOM MpOBEpKU 3HAHUM cTyaeHToB. OleHka
BBICTABIIIETCSl TpenojaBareieM U oOBsABIAETCS Mocie oTBera. [IpemojaBarenb NMPUHUMAOLIMNA
HK3aMEH JIMYHO HECET OTBETCTBEHHOCTD 3a MPABUIHLHOCTH BBICTABIIEHUS OLIEHKH.

6.2 Meroanyeckune yKa3aHus 1Jis1 00y4AIOUIUXCS MO0 OCBOEHUIO TN CHUILINHBI
3a1ayaMu CaMOCTOSATEIIBHON pabOThI CTYICHTOB SIBJISIFOTCS:

e (CucreMaru3alus W 3aKpeIUICHHE MOJYYEHHBIX TEOPETHUECKUX 3HAHUN M MPaKTHYECKHX
YMEHUH CTYIECHTOB;
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® VrayOjeHue U pacuiupeHrne TEOPETUUECKON MTOATOTOBKY;

e dopmupoBaHUE YMEHHUH HCIOIb30BATh HOPMATUBHYIO, CIIPABOYHYIO JOKYMEHTALUIO H
CIELMAJIBHYIO JINTEPATYPY;

e Pa3BuTHE TO3HABATEIBHBIX CHOCOOHOCTEH ¥ AaKTUBHOCTH CTYICHTOB, TBOPYECKOU
WHULUATHUBBI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH Y OPIraHU30BAaHHOCTH;

e lcnonb3oBaHue MaTepuana, COOPaHHOTO U MOJYYEHHOTO B X0JI€ CAMOCTOSITENIbHBIX 3aHATUI
Ha TMPAKTUYECKUX 3aHITHUSIX, MPU HAMMCAHUN KYPCOBBIX M BBITYCKHOW KBATU(DUKAIIMOHHON
pabot, 11t 3pPeKTUBHOM MOATOTOBKU K UTOTOBOMY 3a4ETYy.

W3ydyeHne AUCUMILTUHBI JOHKHO COMPOBOXKIATHCS MHTEHCUBHON CAaMOCTOSITENIbHOM paboToi
CTYJICHTOB C PEKOMEHJIOBAHHBIMHU TMPENOJaBaTeIsIMU JIMTEPATyPHBIMU HMCTOYHUKAMH U C
MaTepuaiamMu, MOJTYyYeHHBIMU Ha JEKIMOHHBIX, TPAKTUUYECKHUX 3aHIATHIX U JaOOPAaTOPHBIX paboTax.
CTyaeHT NOMKEH MOMHUTh, YTO HAYMHATh CAMOCTOSITEIbHBIC 3aHSATHS CJIEAYET C IMEepBOro JHS
W3YYEHUS TUCIUILUIUHBI U MIPOBOJIUTH UX perynspHo. OueHb BaXHO MPWIOKHUTh MAKCUMYM YCHITUH,
BOJIH, YTOOBI 3aCTaBUTH ceOsT paboTaTh C MOJHOM HArPY3KOU C IIEPBOTO JIHSL.

Kaxxaplii CcTyAeHT AOMKEH caM IUIaHMPOBATh CBOIO CAMOCTOSTENIbHYIO paboTy, MCXOns U3
CBOMX BO3MOXXHOCTEH WM TPHUOPHUTETOB. DTO CTHUMYJIUPYET BBIIOJHEHHE paboTHI, co3maer Ooiee
CIOKOWMHYIO OOCTaHOBKY, YTO B UTOT'€ IMOJOKHUTEIHHO CKa3bIBACTCA HA YCBOCHUHU MaTepHaa.

Ha ocHoBe u3yueHus: peKOMEHI0BaHHOW JIUTEPATYpPhl 1€J1I€CO00PAa3HO COCTABUTh KOHCIIEKT
OCHOBHBIX TEPMHUHOB, TIOJIOKEHUH U OIpeIelIeHHI, TPeOYIOINX 3aIOMHUHAHUS U HEOOXOJUMBIX JIJIs
OCBOCHHUSI PA3/IEJIOB TUCIUILINHEI.

Jlyia maoa0TBOpHOM pabOThl HEMaOBa)KHOE 3HAYCHHE HMMEET OOCTaHOBKAa, OpTaHU3aIlMs
pabodero mecra. Hy)xHO HOOHUTHCS, YTOOBI MECTO PabOTHI MO BO3MOXHOCTH OBUIO ITOCTOSIHHBIM.
Pabota Ha mpUBBIYHOM MecTe JieaeT ee Ooee mI10J0TBOPHOU. [IpoTyKTHBHOCTE paOOTHI 3aBUCHUT OT
MPaBUJIILHOTO 4YepeoBaHus Tpyda U OTAbIxa. [lodTOMYy KakIble Yac WM JiBa CJIEAYeT Jenarh,
nepepeiB Ha 10-15 muHyT. BBIXOAHBIE AHH JIydllle TOCBSITUTH AKTUBHOMY OTIBIXY, 3aHSITHSIM
CIIOPTOM, IIPOTYJIKaMHU Ha CBEXXEM BO3JlyXe U T.J. JlaXke mepekItoueHue ¢ OJHOro BUJIa YMCTBEHHOMN
paboThl HA IPYTOM MOXKET CITYKUTh AKTUBHBIM OTJIBIXOM.

Ocoboe MecTo yaensieTcss KOHCYJIbTUPOBAHUIO, KaK OJHON U3 (popM O0OyueHUs U KOHTPOJIS
camocTosTeNnbHO paboThl. KoHCynbTHpOBaHME MpeArnoaaraeT ocoObM 00pa3oM OpPraHU30BAHHOE
B3aUMOJICCTBUE MEXy IPEINOoIaBaTeieM-KOHCYJIbTAHTOM W CTYJIEHTaMH, HAMpaBJIICHHOE Ha
paszpelieHue npoodieM 1 BHECEHHE TO3UTHUBHBIX U3MEHEHUH B I€ATEIbHOCT CTYICHTOB.

1. DoH/1 OLIECHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI M OIleHHBAHMSI Pe3yJIbTATOB 00yUEeHUSs

dopMa MPOMEKYTOUHON aTTECTALMHU: IK3aMEH.

[IpomexyTouHas aTTecTanus o0ydaromuxcs B GpopMe 3K3aMeHa IPOBOAUTCS IO
pe3ysbTaTaM BBIIIOJIHEHUS BCEX BUA0B Y4eOHON paboOThl, MPEAyCMOTPEHHBIX YU€OHBIM IIJIAHOM I10
JAHHOW JUCLUMILIMHE (MOAYIIIO), IPU 3TOM YUUTBHIBAKOTCS PE3YIbTAThl TEKYIEr0 KOHTPOJIS
yCIIeBaeMOCTH B TeueHue ceMecTpa. OlLeHKa CTeNeHH JOCTHXKEHUS 00y4atoMMHCS TUIaHUPYEMbIX
pe3yJbTaTOB 00YUYEHHUS 110 AUCUUITINHE (MOIYIII0) IPOBOJUTCS MPENoiaBaTeseM, BEAyIIM
3aHSTHS 110 IUCLHUIUIMHE (MOIYJIII0) METOJOM SKCIIEPTHOM OLleHKH. 1o uToramMm mpoMexyTodHoit
aTTeCTalluy 1O AUCHUILUINHE (MOIYJII0) BEICTABIISIETCS OLIEHKA «OTIUYHOY, «XOPOIIO»,
«YZOBJIETBOPUTEIILHO» UJIA «HEYOBICTBOPUTEIBLHOY.

K HpOMe)KyTOLIHOﬁ arreécTaunuu JOIMYCKAIOTCA TOJIBKO CTYACHTHI, BBIITIOJTHUBIINEC BCC BU/IbI
yueOHOi paboThl, IpeyCMOTpPEeHHbIE pabouei mporpaMmoit o aucumiInHe «OCHOBBI
MaTEpHUAIOBEICHNS U COITPOTUBIICHUSI MATEPHUATIOBY:

- BBITMOJIHWJIM U 3AIIUTHIIM TPU pacueTHO-Tpaduueckue padoThl,

- BBIIIOJIHWJIM TPU KOHTPOJIbHBIE PaOOThI;
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- BBIIIOJIHHUJIN TPU NPOMEKYTOUYHBIX U OAUH HATOTOBBIM TECT.
IIkajsa u KpUTEPUN OLIEHNBAHUS Pe3YJbTATOB 00Y4YeHMsI

Ixana oue-
HUBaHUSA

Onucanune

BrinonHeHs! Bce BUABI yueOHOU pabOThL, TPe1yCMOTPEHHbIE YUEOHBIM IIITAHOM.
CTyaeHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHU M, YMEHHM, HABBIKOB MPUBE/ICH-
HBIM B Ta0JIMLIaX MOKa3aTellel, onepupyeT NpHUoOpEeTeHHBIMU 3HAHUSIMU, YMe-
3auTeHo HUSIMH, HABBIKAMH, TPUMEHSIET UX B CUTYaIUSX MMOBBIIICHHOU CIIOKHOCTH. [Ipn
3TOM MOTYT OBbITh JOMYIIEHbl HE3HAUUTENbHbIE OIIHMOKH, HETOUHOCTH, 3aTPY/I-
HEHUS [IPU AaHATUTUYECKUX ONepalMsiX, IEPEHOCe 3HAHUM U YMEHHI Ha HOBBIE,
HECTaH/JapTHBIE CUTYaI1H.

He BbinoniHen oauH wiu 6osee BUIOB yuyeOHON pabOThI, MPeayCMOTPEHHBIX
yaeOHBIM T1aHOM. CTYACHT IEeMOHCTPUPYET HETMOJIHOE COOTBETCTBUEC 3HAHUIA,
YMEHHUI, HAaBBIKOB MPUBEJCHHBIM B TaOIUIaX MMOKa3aTeNeil, OMyCcKalTCs 3Ha-
YUTEJbHBIC OMIMOKH, MPOSBISETCS OTCYTCTBHE 3HAHWUW, YMEHHI, HABBIKOB I10
psAly IMOKa3aTeseil, CTYJEHT HUCHBITHIBAECT 3HAUUTEIbHBIC 3aTPYAHEHUS IPHU
OTIEPUPOBAHUHU 3HAHUSMHU U YMEHHUSIMU IIPH UX MIEPEHOCE HAa HOBBIE CUTYaIIUH.

He 3aureno

7.2  OueHo4YHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOJIb

-PacuetHo-rpaduueckas padora Nel «Pacuer cuctem ¢ anemMeHTaMu, paboTaloUMMI Ha
pacTshKeHue (CxKaTue)», COAEPIKUT JIBE 3a7aUM MOCBSILEHHBIX pacyeTy CTaTHUECKHU ONPEISIUMBbIX U
CTaTUYECKH HEOIIPEICIIMMBIX CUCTEM, Pa0OTAIOIINX Ha PACTsDKEHHE, CKAaTHE.

- PacuetHo-Tpaduueckas pabota Ne2 «Pacuer cucrem ¢ aeMeHTaMu, paboTaONUMH Ha
KPY4YEHHE», COACPIKUT JIBE 33]]aUM TIOCBSIICHHBIX PACUETy CTATUIYECKU ONPEEIIMMBIX H CTATHYECKH
HEOIPEeIMMBIX CUCTEM, Pa0OTAIOIINX HA KPYYEHHE.

- PacuetHo-rpaduyeckas padora Ne3 «['eomerprueckue XxapakTepUCTUKU TUIOCKUX
ceueHuil. PacueT cucteMm ¢ aneMeHTamMu, paboTalOIIMMU Ha U3THO», COJEPKUT ABE 3a]1a4u, OJHA U3
KOTOPBIX MOCBAIICHA ONIPEICIICHIIO T€OMETPUIECKIX XapaKTEPUCTUK TUIOCKOTO CEUCHHS,
UMEIOILEro OCh CHMMETPUH, a BTOpast 3a/lauya MOCBAIICHA pacyeTy KOHCOIbHOM Oanku Ha U3ruo,
MIOCTPOCHHIO S0P BHYTPEHHUX CHIIOBBIX (DAKTOPOB M OTIPEICICHUIO Pa3Mepa MomepeyHoro
ceueHust OalKu.

- TIOATOTOBKA K BBIITOJHEHHIO, BHIITOJIHEHHE, TIPOBEICHHE PACYCTOB H 3aIIUTA IISCTH
1a00paTOPHBIX PadoT.

- BBITMIOJTHEHUE TPEX TECTOB M0 OCHOBHBIM pazjiesiaM TUCIUILTHHBI (TecT Nel «OcHOBHEIE
HOHATHUS U pacTsKeHUe-cxkaTuey», TecT Ne2 «HucTbIil cIBUT U KpydeHue», TecT Ne3
«["eomeTpuyueckre XxapakTepUCTUKU U U3THO»). Ecu B mporiecce BBIMOIHEHHSI TECTa CTYACHT,
MOJIy4aeT KOJIMYECTBO OaJlIOB MEHbIIIee, 4eM HE0OXO0IMMO IS 3a4eTa 110 TeCTY, TO Ha IK3aMeHe
€My MOT'YT OBITh 3aJ[aH BOTIPOCHI ITO TEME TECTa.

- BBITMIOJIHEHUE TPEX KOHTPOJIbHBIX paboT i 3aumTthl PI'P (konTponbHas pabora Nel
«PacTsoxenune-cxxaTuey, KOHTposbHas padota No2 «Kpyuenuey, KontponpHas padorta Ne3
«3ruom).

PacuerHo-Tpaduueckue pabOTHI MPOBOASTCS IO MHAWBUIYATEHOMY 32/IaHUIO.
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7.3.2. ITpomexyTOoUHas aTTECTALIMS

[TpomMexyTodHas aTTecTamus MPOBOAUTCS B (DOPME MUCHMEHHOTO 3a4eTa C MOCIEIYIOMNUM
colOeceoBaHMeM IO Marepuaiam otBera. J[ns gomycka K 3a4eTy CTYIAEHTBl JOJDKHBI BEPHO
BBITIOJTHUTH U 3alIUTUTh TPU pacdeTHO-TpadudecKue paboThl, TAKXKE MIECTh Ja0OPATOPHBIX PadoT.
3aueTHBId OWJIET COACPKUT JBa TEOPETHUECKUX BOIMpoca W oAHY 3anady. CHHCOK BOIPOCOB,
BBIHOCUMBIX Ha 3a4€T BbLAACTCA CTYACHTAM Ha IICPBOM 3aHATHUH. I[JISI IIOATOTOBKHW MW HAIIMCAaHUS
OTBeTa Ha OWJIET W pellleHue 3a/ayu CTYJEHTY Bblaenserca 35 muHyT. B mpouecce mpoBeneHus
CO6CCGHOBaHI/ISI CTYACHTY MOTI'yT 6BITB 3alaHbl JOIMOJIHUTCIIbHBIC BOIIPOCHI, HC BBIXOIAIIUC 34 paMKHU
M3YYEHHOTO Kypca.

OO0pas3ibl TECTOBBIX 3aJIaHUH, 3a/IaHUI pacYeTHO-TpaPUIECKUX padOT, KOHTPOJIBHBIX 3a/1a4 U
3a4eTHOro OMJIeTa:
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IIpumep 3K3aMeHAUMOHHOI0 OMJIeTA
1o Kypcy «OCHOBBI MaTepHAJIOBEACHUS U CONIPOTUBJICHUS MATEPHUAJIOB)

MUWHUCTEPCTBO OBPA30BAHNS 1 HAVKU POCCUMCKOM OEJIEPALIN
DENEPAJIBHOE TOCYJAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEXJIEHUE
BBICIHEI'O OBPA3OBAHU A
«MOCKOBCKH MOJIMTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

®akynsrer TPAHCIIOPTHBIN, kadeapa «/IuHaMuKa, MPOUHOCTh MAIIMH i OCHOBBI MATEPUATIOBEICHHS 1
COIIPOTHBIICHHUS MaTEPHAIIOBY

JucnurumHa OCHOBBI MaTEpPHAIOBECHUS U CONPOTHBIICHUS] MaTEPHANIOB

Hamnpasienue 18.03.01 «39Hepro-u pecypcocoeperaromue mpouecchl B XMMHYECKOH TEXHOJIOTHH, HEPTEXUMHHU U
OHOTEXHOIOTUN»

Kypc 3, cemectp 5

3K3AMEHAIIMOHHBIN BUJIET Ne 7.

1. Hanpspxenus u nedopMariuu npu CABUTe. 3aKOH MAPHOCTH KacaTeIbHBIX HAIPSHKCHUH. 3aKOH
I'yka npu cnBure.

2. CTarruecKku HEeONpeIeIMMbIe 3a1a4l Ha PACTHIKEHUE — CoKaThe. Y YeT MOHTAKHBIX 3a30POB U
TEMIIEpaTyphl.

3. 3agaua

VY1BeprkaeHo Ha 3acefaHuu Kadheapsl «  » 202 r., mpotokom Ne .

3aB. xadenpoit /A.A.CxBOpIOB/
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[Tepeuens Bompocos k 3k3ameny (YK-1, OTTK-1)

Bonpocsl Koa xomnerenuuu
Ilenu u 3amaum kypca. Micropus pa3BuTHsi HAyKU O IPOYHOCTU. OCHOBHBIE VK-1, OIIK-1
runoTessl u gonymeHus. OObEKTH pacyera U PaCueTHbIE CXEMBI
Cwiibl BHEIIHME W BHYTpeHHHE. MeTona cedeHuid. BHyTpeHHHE CUIIOBbIE VK-1, OIIK-1
(baxTopsl
Hanpsioxenne. CBsi3b HanpsHKEHUH ¢ BHYTPEHHUMH CUIIOBBIMH (DaKTOpamMu VK-1, OIIK-1
Jedopmaruu u nepemMenieHus YK-1, OIIK-1
Buytpennue cuioBbie (pakTOpbl, HampspkeHHs H - AedopMaluu  IIpH VK-1, OIIK-1
PaCTSKEHUU — CKATHH NPSIMOTo Opyca
Hanpsokenust Ha HakJIOHHBIX —Iulomiankax. lloTeHuunanbHas 3HEPrus VK-1, OIIK-1
ynpyrux aedopmanuii
3akon ['yka. Koadpunument [lyaccona VK-1, OIIK-1
HcnbiTanue wmarepualoB Ha pPacTshKEHHE — cxkaTue. MeXaHu4yecKue YK-I, OIIK-1
XapaKTEPUCTUKH. JunarpamMmsl pacTsKCHUS pealbHbIC u
CXEMaTU3UPOBAHHBIE
[IpenenbHas Harpy3ka. Y cl0BUs IPOYHOCTH IIPU PACTIKEHUH-CKATUU VK-1, OIIK-1
Hanpsokenus u neopmanuu npu casure. 3aKOH MApHOCTH KacaTeNbHbBIX VK-1, OIIK-1
HaNPsHKEHUN
Hanpsikenust Ha HAKJIOHHBIX TUIOIIAIKAX P CABUTE VK-1, OIIK-1
[ToTenuuanpHas »HeEprus ynpyrux aeopmanuii mpu casure. YcCIOBHE VK-1, OIIK-1
IIPOYHOCTH IIPU CABUIE
CBsi3b MEXJly MOJYJISIMU YIIPYrOCTH NepBOro u Broporo pozxa.3akou I'yka | VK-1, OITK-1
IIpY CIIBUT'E
[Tnomane. Cratuueckue MoMeHTH. OceBble U LEHTPOOEKHBIE MOMEHTHI VK-I, OIIK-1
nHepuuu. ITossspHbIil MOMeHT nHepunu. Pagnyc naepumn
3aBUCUMOCTh MEXKly MOMEHTaMH WHEpIUH Tpu napamwienbHom nepenoce | YK-1, OITK-1
ocen
3aBUCHMOCTb MEXIYy MOMEHTaMH UHEPLIUU IIPU TOBOPOTE OCEr VK-1 , OIIK-1
['maBHBIE OCH W TJIaBHBIE MOMEHTHI MHepUHH. ONpeeneHue MOoJ0KEHHS YK-l’ OJIK-1
[JIaBHBIX OCEW W BBIYKMCIICHHE 3HAYEHWH IJIaBHBIX MOMEHTOB HHEPLUH
Pa3JIMYHBIX [TONEPEYHBIX CEYEHUN
Kpyuenue O6pyca Kpyrioro rnonepedyHoro cedeHus. BHyTpeHHue cuioBble VK-1, OIIK-1
(hakTopbl, HANIPSHKEHUSI U AeQopMaIiK IPU KPYUEHHUH
[Morennuanbhas SHeprus aepopmanuu npu Kpydenuu. Pacuernt na | VK-1, OITK-1
IIPOYHOCTH U KECTKOCTb IIPU KPYUEHUHU
Pacuer BUHTOBBIX MJIMHAPUYECKUX MPY)UH. Onpenenenue Hanpsokennidi B | YK-1, OITK-1
npyxuHax. Pa3nuunble criocoObl onpe/iesieHns NepeMelieHHi B PyKUHaxX
Kpydenue Opyca mpsMOYrojipHOTO MOINEPEYHOro cedeHus. JlerumaHarus VK-1, OIIK-1
CEYEHHUs
Cratuuecku HEONpeaeIMbIC 3a/1a4l Ha KPyUeHHUE VK-1 , OIIK-1
Nsru6. Buyrpennune cunosbie akropel npu usrube. Ilocrpoenne smop | VK-1, OITK-1

TNOMNCPCUHBIX CUIT U I/I3FI/I63.IOIJ_[I/IX MOMCHTOB
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JuddepenunanbHble 3aBUCUMOCTH MEXKY U3THOAIOIUM MOMEHTOM, VK-1, OIIK-1
IIONIEPEYHOM CUJIOW M MHTEHCUBHOCTBIO PACIIPEACICHHOW Harpy3Ku

HopmaisHoe HanpspkeHue Mpu YMCTOM U3ruoe VK-1, OIIK-1
KacarenpbHBIX HAMPSKEHH B MONIEPEYHBIX CEUCHUSIX Opyca mpu VK-1, OIIK-1
NIONIEPEYHOM H3rubde

YcnoBue cratnueckoit mpouHocTr. PanmonansHbie GopMbl ceueHus VK-1, OIIK-1
Oanok. [loreHuuanbHas sHEprus

HuddepeHnnansHoe ypaBHEHHE YIPYToil ocu Oanku VK-1, OIIK-1
Wurerpan Mopa u npasuiio Bepemiaruna VK-1, OIIK-1
bajika paBHOTO COIIPOTHBIICHHUS H3THOY VK-1, OIIK-1




IMpumep 3K3aMeHAIHOHHBIX M KOHTPOIAbHBIX 33124 (YK-1, OIIK-1)

JUis 331aHHOTO CTYNEHYaToro opyca
HEOOXOIUMO:

1. TloctpouTh HSHIOPHI HOPMAJIBHBIX CHII,
HOPMAaJIbHBIX HANpPSHKEHUM W MepeMenieHu
CEYCHUI

2. Omnpenenuth pabOTy BHEIIHUX CHIT H
MOTCHIIMATBLHYIO SHEPTHUIO NedhopMaIuu

O

Jns  3aJaHHOrO  CTYNEHYaToro  Baia,
UMEIOIIETO KPYIJIoe IONEPeYyHOe CEeUeHUe
HEOOXOIUMO:

[TocTpouTh SHIOPBI KPYTAINIUX MOMCHTOB,
KacaTeJIbHBIX  HANpPSHKCHUH M YIJIOB
B3aMMHOT'0 ITOBOPOTA CEYEHU .

2F

NONNNNN

Jlns1 3amaHHOM KOHCOJIBHOU Oaiku
HEOOXO0IUMO:

[TocTpouTh 3MIOPBI MOMEPEUHBIX CUIT U
HM3THOArOIUX MOMEHTOB.

[punste: F=gl, M= gl?

IIpuMepsI TeCTOBBIX 32 aHUI
s ouenkn komnerennuii (YK-1, OIIK-1)

Bonpoc Nel.OcHOBHBIMM BUJJaMU MCIIBITAHUM MAaTEPUAIIOB SIBJISIFOTCSL:
1). ucbpITaHUS Ha TBEPAOCTh U YAAPHYIO BSI3KOCTb;

2). UCIIBITaHUS Ha KPYUYEHUE;

3). UcTIbITaHUS Ha PacTSDKEHUE U CKaTHeE.

Bonpoc Ne2.Kakoii MeTOX NPUMEHSIOT U1l ONPEACIICHHUsS BHYTPEHHUX CHJI B CEUYECHMSX

CTEpXKH:A?

1). MeTos1 HaYaNBHBIX TAPAMETPOB;
2). METOJ] HE3aBUCUMOCTH JACUCTBUSI CUJ;
3). MeTOX1 CeueHUH.
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Bonpoc Ne3. CBoiiCcTBO TBEpAbIX TEJ BO3BPAILATHCA K CBOMM IIEPBOHAYAIBHBIM pa3Mepam
10CJIe IPEKpAIeHus IeHCTBUS BHEIIHUX CHJI Ha3bIBACTCS:

1). ycTOMUUBOCTHIO;

2). yOpyrocTbio;

3). MPOYHOCTHIO.

Bonpoc Ne4. IlpoBepky Ha Mpo4YHOCTH CTepkHs AB, MMeEIOIIEro pasHbie JOMYyCKacMble

HaIIpsKCHUA Ha PACTAKCHUEC U CXKATUC , IIPOBOJAT 110 (bopMyJIe:
Py

i
1).o < or;
2).0 = onu,
3).0 <.
Bonpoc Ne5 [Inst crepikHs, H300paXKeHHOTO HAa PUCYHKE HOPMAaJIbHbIE HAIIPSHKEHUS B CEYCHUH
1-1:
1
l
t 1). paBHBI HYIO;
F — OF I 2). pacTAruBarollue;
] 3). CKUMaroIIue.
1

IIpuMep BonpocoB /U151 3aIUUTHI JIA00PATOPHBIX PA0OT /ISl OLIEHKH KOMIIeTeH Ui
(YK-1, OIIK-1)

UTto SBISLIOCH 1EBbI0 TabopaTOpHOM pabOThI?
UTo ABISIIOCH OOBEKTOM HCCIETOBAHMS?

Kakoii Bua neopmanny uCbITHIBaI 00BEKT UCCIETOBAHUS?

A

Kakoe ob6opymoBaHue W U3MEpUTENIbHBIE NPUOOPHI MPUMEHSIINCh B paldoTe, MPUHIIMII
JENCTBHS U YTO C UX TOMOLIBIO U3MEPSIIOCH?

PacckaszaTth nopsiiok BBHIOJTHEHHS 3KCIIEpUMEHTA.

Kakue Benn4uHbI onpeAessuiich B paboTe SKCIepUMEHTAIBHO U KaK 3TO MPOU3BOAUIOCH?

Ha3BaTe equHUIBI H3MEPEHUS BETUYNH, ONIPEACIIIEMbIX B paboTe?

O N o O

Kax mpoBoaniocs cpaBHEHHE TEOPETUUECKUX 3HAYCHUH M IKCIIEPHUMEHTAIBHO MOTyYE€HHBIX
BEIUYMH?

9. HapucoBatb quarpamMmbl pacTsHKEHUS TUIACTUYHOTO U XPYIIKOTO MaTepuana?

10. PacckazaTh 0 XapaKTepHBIX y4acTKax AUArpaMMBbl pacTsHKCHUS?

11. HapucoBath muarpamMmbl CKaTHs MJIACTHYHOTO M XPYIIKOTO MaTepuaa’?
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13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.

23

.B ueM oTinune nuarpaMMbl CKAaTHs IUTACTUYHOIO MaTepuana OT JharpaMMbl CKaTHs
XPYIKOro marepuaina’?

PacckaszaTth 0 XapakTepHbIX y4acTKax AMArpaMMBbl CoKaTus?

Cdopmynupyiite 3axon ['yka?

3anuiuuTe aHaJIUTHYECKOE BhIpakeHHE 3aKoHa ['yka B AByX BapuaHTax?

Kakwue cBolicTBa Marepuana onpenenser moaysb FOHra, ennauna uaMepeHus?

Kakoe HanpspkeHHOE COCTOSIHME BO3HUKAET B CTEHKE TOHKOCTEHHOM TPYOBI PU KPy4EHUH?
[l yero B 1abopaTopHOi paboTe ONpeaesIsics yroil 3aKpyunBaHus?

[Touemy TeH30pE3UCTOPHI HAKICUBAIOTCS MO YIiIoM 45° K OCH TPYOBI?

Uto Takoe HeUTpabHBINA CI0M B Oajke Mpu u3rude?

Kakas reomerpuueckasi XapakTepUCTUKA CEUEHUS ONPEEAeT IPOYHOCTh 10 HOPMAJIbHBIM
HaIPsDKEHUSM IIpU n3ruoe?

Kak 3xcrniepuMeHTaIbHO ONPEEIUTh YIJIbl IOBOPOTA MONEPEYHOr0 CeUEHUsI OanKu?

Kak onpenenuts nepemelnienue npu u3rude ¢ moMmolinpio uurerpaia Mopa?

Yro Ha3piBaeTCs, 6ATKON paBHOTO COMPOTUBICHUS?

Kax mo3xHO MepeCUUTATb KHHEMATUYICCKOC HAT'PYKCHHUEC B crioBoe?
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IIpumep 3axaHus 1J151 BHINOJHEHUA pacuyeTHO-Tpaduyeckoii padboThl MO TUCHHUILIHHE
«OCcHOBBI MaTepHAJIOBEIEHUS] U CONIPOTHBJIEHUS MATEPHAJIOB) ISl OLEHKU KOMIeTeHIHii
(YK-1, OIIK-1)

CryneHyarblii Bajl C OJHMM 3alIEMJICHHBIM KOHIIOM, HMMEIOLIMI pas3inunyo (hopmy
IONEPEYHBIX CEYEHUI Ha KaKIOM YYacTKe, 3aKpydeH BHEIIHUMHU MoMmeHTamu 17, 1o, T3, xak
nokasaso Ha puc.l,a. Tpebyercs:

1) IOCTPOUTE SMIOPY KPYTAIIMX MOMEHTOB 1 ;

2) U3 YCJIOBHMI MPOYHOCTH M JKECTKOCTH I10J00paTh pazMepdIIONEepeYHOro cedeHus s
KaXJIOT0 y4acTKa Bajia, OKPYIJIMB MOJIyYeHHOE 3HaYeHUE B [mm] 10 Onmxkaiiiero O60JbIIero yucia

U3 CTAaHAAPTHOTO psiAa (CM. MPUIIOKEHHE);

3) MOCTPOMTH SIOPY YIJIOB B3aUMHOTO [IOBOPOTA CEUEHHH (.

Moxyns ynpyroctd npu cmsure G = 8 - 10*MITa. Vicxonubie namnble BHIGHparOTCS
CTYJIEHTOM Ha OCHOBE HHMBU/YAILHOTO BApHAHTA

Bujibl ONEPEYHBIX CEYEHUH MPEICTaBIEHbI Ha pUc. 1,6.

KOHCTPYKTHBHBIE OCOOEHHOCTH Y3JI0B COEIMHEHHS YUACTKOB C Pa3IMYHBIMK CEYECHUSIMH HE

paccMaTpHUBaTh.

A

Puc. 1



