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1. HIEJIX OCBOEHUA JTUCHUTIINHBI
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SIBnsisick 0a30BOM OCHOBOI CIICUAJIbHBIX KYPCOB IIPpU NPOCKTUPOBAHUU MAIlIMH U MEXaHU3MOB, JUCHUITJINHA
((COHpOTI/IBJ'IeHI/Ie MaTE€pruaioB» CTAaBUT CICAYIOIIUEC LCIIN:

1.2

* 3akperuieHre 1 0000IIeHNe 3HAHNH, TOTyYeHHBIX CTYJCHTaMH [IPU H3YYEHUH €CTECTBEHHOHAYYHBIX I HHKESHEPHBIX
JUCLUIUINH, TAKKX KaK MaTeMaTuka, (pusnka, TeopeTudeckas MexaHuka, HHpopMaTuka u Jp.

1.3

» OGecnieueHHE OCHOBBI O6LL[CTCXHI/I‘ICCKOI71 TIOATOTOBKH CIICITAAIUCTOB, TCOPCTUICCKAA U IMPAKTUYICCKAA IMOATr0OTOBKa
CTYACHTOB B 00JIaCTH MEXaHUKH [Le(bopMI/IpyeMoro TBEPAOTO TEJia, pa3BUTHEC NHIKCHCPHOT'O MBIIUJICHUS, an06peTeHHe
3HAHUHN U HAaBBIKOB, HCOGXO,I[I/IMLIX JUIS U3YYCHUA IMOCICAYIOIUX TUCHUILINH.

1.4

* OBJaJIeHHEe TEOPETHYECKUMH 1 PAKTUYECKUMH METO/IaMH Pacy€ToOB 3JIEMEHTOB HHKECHEPHBIX KOHCTPYKLUI Ha
MIPOYHOCTB, KECTKOCTh U YCTOWYMBOCTD; IIOJIy4€HHE HABBIKOB COCTaBJICHHsI PACYETHON MO KOHCTPYKTHBHBIX
3JIEMEHTOB U aHAJIM3a PACYETHBIX PE3YJIbTATOB.

15

OCHOBHBIMH 33J1a4aMU JUCITATIINHBI «COHpOTI/IBHeHI/Ie MaTEpUaiOB» ABJIAIOTCA:

1.6

— o0y4eHue OOIIMM METOAaM HH)KEHEPHBIX PacyeTOB dJIEMEHTOB KOHCTPYKIMH, MEXaHU3MOB, y3JIOB M AeTajell MallluH Ha
MIPOYHOCTB, KECTKOCTh ¥ YCTOWYUBOCTD C LIEJIBIO MX HAJIEKHOW paOOTHI 110/ AEHCTBHEM BHELIHUX HArPYy30K
oTpezieIeHHBI HOPMAaTHBHBIN CPOK;

1.7

— o0y4yeHue OOIIMM PUHIMIIAM IPOEKTHPOBAHUS U KOHCTPYHPOBAHUSL, IIOCTPOCHHIO MOJIENEH U alTOPUTMOB PAacueToB
W3JIeTN MAITHHOCTPOCHHUSI [0 OCHOBHBIM KPUTEPHUSAM pab0oTOCIIOCOOHOCTH, YTO HEOOXOIMMO TIPH OIICHKE HAJISKHOCTH
JEUCTBYIOLIETO 000PYIOBAHUS OTPACIH B YCIOBUSX SKCIUTYyaTalllH, & TAKXKE B IIPOIECCE €r0 MOACPHHU3AINH HIIH CO3IaHHN
HOBOTO.

1.8

— o0y4eHue CUCTEMHOMY MOJXO0.ly K IPOCKTUPOBAHUIO KOHCTPYKIMHA U UX 3JIEMEHTOB, HAXOIUTh ONITUMAJIbHbIC
mapaMeTpsl JeTalleid, y3/I0B, MEXaHI3MOB U MAIIIMH 110 3aJaHHBIM YCJIOBHSIM Pa0OTHI, HCIONB3YS TIaBHBII METO
COIPOTHBIICHUSI MaTEPUAJIOB — METOJI CEUCHHUH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

wuxi (pazmer) OOIL: b1.0.14

2.1

TpeGoBaHus K NpeABAPUTEIbHON MOATOTOBKE 00y4alOUIerocs:

211

CTyJeHT JI0JKEeH:

212

3HATh. (byH)laMeHTaJ'H)HI)IG OCHOBBI BBICIIICH MaTe€MaTHUKH; COBPEMCHHBIC CPEACTBA BBIYHCIIUTEIIBHOM TCXHHUKHU,
(I)yHI[aMeHTaJILHLIe TIOHATHSA, 3aKOHBI U TCOPUHN KJIacCHUYe-CKOH CI)I/I3I/IKI/I; OCHOBHBI€ 3aKOHBI TCOMETPUIECCKOTO
(pOpMPIpOBaHI/ISI, TMOCTPOCHUA U B3aUMHOTO IIEPECCYCHUS Moz[eneﬁ TIJIOCKOCTH U IIPOCTPAHCTBA; OCHOBBI MOJCIIMPOBA-HUA
JBHKCHUS U PABHOBECHUA MaTCPHATIBHBIX TEII, beH,Z[aMeHTaJILHLIe TIOHATHUA U ME€-TOJBI PaCUYCTOB HA IPOYHOCTH U
JKECTKOCTD IPU MPOCTOM CONIPOTUBJICHUH; T€OMETPU-UCCKUE XapaKTCPUCTUKHU COCTAaBHBIX CGHCHHﬁ; MCXaHHUYCCKUE
CBOMCTBA U KOHCTPYKIH-OHHAsA NPOYHOCTH METAJJIOB U CIJIaBOB.

213

YMETh: CaMOCTOATCIIBHO UCITIOJIB30BaTh MaTeMaTHYECCKUM armnapar, pa60TaT1> Ha NNEpCOHAJIbHOM KOMIIBIOTEPE; BBINIOJIHATDL U
YUTATh YCPTEXKU DJICMCHTOB KOHCprKHHfI; HNPUMCHATH METOAbI PCHICHUSA 3a4a4 O ABHKCHUU U PABHOBECUU MEXAHUYECKUX
CH-CTEM; BBIMOJHATH PACUCThl HA IPOYHOCTDH U JKECTKOCTH IIPU MPOCTOM COIIPOTUBJICHUH.

214

BJIQJICTh: HEPBUYHBIMHI HABBIKAMH U OCHOBHBIMH METOJJAMH IIPAKTHIECKOTO HC-TIOT30BAaHUSA COBPEMEHHBIX KOMIBIOTEPOB
JUIS BBITTOJIHEHHS MaTeMaTU4IECKUX pacde-ToB, 0OPMIIEHHS Pe3yIbTaToOB pacueTa, COBPEMEHHON HayYHOH JIUTEpaTypoH,
HaBBI-KaMH BeACHNS (QH3MIECKOTO SKCIICPHMEHTA.

2.15

MaremaTuueckuii aHaau3

2.16

Psnp n nuddepeHnnansable ypaBHEHHS

217

Amnanmutnyeckas reoMEeTpud " JIMHEHHas anrera

2.18

Teopust BeposiTHOCTEH U MaTeMaTHYeCKasi CTATUCTHKA

2.19

duzuka

2.1.10

HauepTraTenbHas reOMeTpHs 1 MHXKEHepHas Tpaduka

2111

Nudopmaruxa

2.1.12

TeOpeTI/I‘ICCKaH MEXaHHKa

2.2

JMCIMIINHBI M MPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOM TUCHMIINHBI (MOTYJIsI) HEOOXOMHMO KaK
npeIuIecTBYILIee:

221

TeOpI/Iﬂ MCXaHHU3MOB U MalllMH

222

I[eTaJ'II/I MalllnuH 1 OCHOBBI KOHCTPYUPOBAHUA

223

TIpoekTHpOBaHUE METATUTUYECKUX KOHCTPYKIMH MOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIUH U
00opynoBaHHA

224

CTpOI/ITeHLHaﬂ MCXaHHKa U METAJUIMYCCKUEC KOHCTPYKIIUH

225

I[I/IHaMI/IKa 1 IPOYHOCTH MaIllIMH

2.2.6

Haﬂé)KHOCTI) HOHBéMHO-TpaHCHOpTHHX, CTPOUTECJIBHBIX U TOPOXHBIX MalllMH

2.2.7

TpeHI/Ie 1 U3HOC MallluH

228

TCOpI/Iﬂ MCXaHHU3MOB U MalllMH




3. KOMIIETEHI[Y OBYYAIOILETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIAIITAHBI
(MOJY.JIs)

OIIK-5.1: UmeeT npeacTaBjieHne 0 MeTOAAX, MPUMeHsIeMBIX AJs MpoBeleHNs 3Q(PeKTUBHBIX U 0€30MaACHBIX TEXHUYeCKHe
CpeICTB M TEXHOJIOTHH NPH PelIeHNUH 32124 NPodeccHOHaIbHO JeATeIbHOCTH

3HaTh:

YMmeTh:

Baanern:

OIIK-1.3: CniocodeH NpUMeHATh 001eHHKeHePHbIe 3HAHUSI B IPO(ecCHOHAIbHOM JeATeJbHOCTH

3HaTh:

YMeTh:

Baanern:

B pe3yabTaTe 0OCBOCHHUS JUCHUILIHHBI 00y4al0LIuiics 10/KeH

31

3HaTh:

3.11

OCHOBHbI€ ITPUHIIUIIBI, TIOJ0KEHHUS U THIIOTE3bl CONPOTHUBIICHUS MaTEPUAIOB, METO/IbI U MIPAKTUYECKUE IIPHEMBI pacdyeTa
CTepKHEH U CTEPIKHEBBIX CHCTEM IIPH PA3IHYHBIX CHIIOBBIX, 1€(POPMALMOHHBIX U TEMIIEPATYPHBIX BO3/ICHCTBHUSX,
IIPOYHOCTHBIE XapaKTEePUCTUKU U JPyTHe CBOWCTBA KOHCTPYKIIMOHHBIX MaTePHAJIOB.

3.2

YMeTb:

3.2.1

TPaMOTHO COCTaBJIATH PACYETHBIC CXEMBI, OIIPCACIIATHE TCOPCTUICCKHU U SKCIIEPUMCHTAIIBHO BHYTPECHHUE YCHUIINA,
HaIpsKCHUA, L[e(l)OpMaLII/II/I 1 NEPEMCIICHN, BBIIIOJIHATH HpOGKTHpOBO‘IHLIﬁ u HpOBepO'{HLIIZ pacueThl HAa NPOYHOCTD.

3.3

Baagern:

33.1

paC‘IéTOB neTaneﬁ MalluH U MEXaHU3MOB Ha NPOYHOCTH, XKECTKOCTh U ycTOﬁLIPIBOCTI) IIpHU pa3InIHbIX BOS,}.’[CﬁCTBI/IﬂX C

TIOMOILIBIO TEOPETUUCCKUX METOLOB.

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HanmeHoBaHue pa3nenos u tem /Buj | Cemectp / | Hacos | Komneren- | Jlutepatypa | Uure | Ilpumeuanue
3aHATHSA 3aHATHSA/ Kvnc 100 DAKT.

Pazgen 1. IlepBbiii cemecTp 00y4yeHns

1.1 Beenenue B kypc «CONpOTHBIICHUE 3 1 JIL.1 J11.2J12.1 0
Matepuaion» /Jlex/

1.2 BryTpennue ycunus v uX 3MIOpHI NpU 3 1 JIT.1 J11.2J12.1 0
MIPOCTOM compoTuBieHnn /JIex/

1.3 I{eHTpanbHOE pacTsKEHUE U CIKATHE 3 1 JIL.1 J11.2J12.1 0
npsiMoro crepxHs  /JIex/

1.4 MexaHH4YecKHe XapaKTePUCTHKH 3 1 JI1.2J12.1J13.1 0
Matepuaios /JIex/

1.5 Pacuer craTnuecku HeonpeaeIMMBIX 3 1 JI1.2J12.1 0
3a7a4 P pacTsHKCHUH Cxatuu /Jlex/

1.6 I'eomeTpryeckue XapaKTePHCTHKU 3 1 JI1.2J12.1 0
MOTIEPEYHBIX CEUEHUI cTepKHEH.
[pumep Berancnenus /Jlex/

1.7 Cnsur. Bunel pac4eToB Ha IPOYHOCTH 3 2 JI1.1 J11.2J12.1 2
3aKJICTIOYHOTO coenHeHus /JIek/

1.8 Kpyuenne mpsimoro crepsxus /JIex/ 3 1 JI1.1 J11.2J12.1 0

1.9 U3rub npsmbeix crepkueit /Jlex/ 3 1 JIT.1J11.2J12.1 0

1.10 OCHOBBI TEOPHUHU HAIIPSHKEHHOTO U 3 4 JI1.2J12.1 4
1eGOpPMHUPOBAHHOTO COCTOSTHHM.
I'MnoTe3bl NPOYHOCTH U INIACTUIHOCTH
/JTex/

1.11 OmnpeneneHue NepeMereHuil npu 3 4 JI1.2J12.1 0
m3ruode. UaTerpan Mopa. [Ipasuiio
Bepemaruna /Jlex/

1.12 [TocTpoenue am0p BHYTPEHHUX YCHIIUH 3 2 JI1.1 0
IIpU MPOCTHIX BuIax nedopmaruu /TIp/ JI1.2J12.1J13.2

JI3.3




1.13 IIpoBepounas pabora «OcCHOBHbIE 2 J1.1
MOHATHs». PacueTsl Ha MPOYHOCTDH MPU JI1.2J12.1J13.2
PACTSDKCHUH U CKATHHU MPSIMOTO CTEPIKHS J3.3
Mp/

1.14 ITpoBepounas pabora «LleHTpansHoe 2 JI1.2712.1J13.2
pacTsDKEHHE U CKATHE MPSIMOTO CTEPIKHS». J3.3
Pacuer craTHdecky HeoNnpeaeInMBbIX 0aIoK
npu pacTsokeHuu u cxatuu /Tlp/

1.15 OnpeerneHue reoMeTpUUECKIX 2 JI1.2712.1J13.2
XapaKTepUCTUK CIIOKHBIX ceueHuid /TIp/ JI3.3

1.16 ITposepounas pabora «MexaHUUECKHE 2 JI1.2J12.1J13.2
XapaKTEepUCTUKW». PacueTsl Ha MPOYHOCTH
npu kpydenuu /Ip/

117 ITpoBepounast pabora «I"eoMeTpuIecKue 2 JI1.2712.1J13.2
XapaKTEePUCTUKH NOTIEPEYHBIX CCUCHUI J3.3
cTepkHei». PacueTsl Ha MPOYHOCTH MPH
uzrube /IIp/

1.18 TIpoBepounas pabora «KpyueHue npsmoro 2 J1.1
cTepxH». Pemenue 3anay /Tlp/ JI1.2J12.1J13.2

J3.3

1.19 IIpoBepounas padota «3rud». Pemenne 2 J1.1

3amau /T1p/ JI1.2J12.1J13.2
J3.3

1.20 Pemenue 3amau /Tlp/ 2 JI1.2712.1J13.2
J3.3

1.21  |[duarpamMma pacTsKeHHs 2 JI1.2J12.1J13.1
MaJIoyraepoaucToi cramu /J1a6/

122 HcnbiTaHne Ha CKaTHE Pa3IMIHBIX 2 JI1.2J12.1J13.1
Mmarepuaios /J1a6/

1.23 Omnpenenenue MOAYJIS YIPYTOCTH CTalu 2 JI1.2J12.1J13.1
/J1ab/

124 Onpenenenue MoTyis caBura crtanu /J1a6/ 2 JI1.2J12.1J13.1

1.25 Ornpenenenre HANPSHKSHAH TTPH U3THOE 2 JI1.2J12.1J13.1
Ganku Ha 1BYX onopax /J1ab/

1.26 Omnpenenenue HapsHKEHUH Ipy U3rude 4 JI1.2J12.1J13.1
KOHCOJIbHOH Oanku /J1ad/

1.27 3amura 1JabopaTopHbIX padoT /J1a6/ 4 JI1.2J12.1J13.1

1.28 IToaroroBka k MpOBEPOUHBIM PabOTaM IO 42 JI1.1 J11.2J12.1
temam 3ansituii /Cp/

1.29 Brinmonnenue u moaroroBska x 3amure PI'P 30 JI1.1
/Cp/ JI1.2J12.1J13.2
Pa3nen 2. Bropoii cemecTp 00y4eHust

2.1 CI10’XHO€E COIIPOTUBIIEHUE: KOCOH U3THO. 2 JI1.1J11.2J12.1
BHeneHTpeHHOE pacTsHKeHHe- C)KaTHe
/JTex/

2.2 CoXHO€E CONpOTHBIICHHE: U3TU0 ¢ 2 JI1.1 J11.2J12.1
kpyueHueM /JIex/

2.3 Pacuer npocreitmmx cratuaecku 4 JI1.2 J11.4J12.1
HEOIpPeIeTIMMBIX CHCTEM Ipu u3ruode /JIek/

24 Y CcTOWIHBOCTD CHKATHIX cTeprkHEH /JIek/ 2 JI1.2J12.1

25 IIpononbHO - onepeyHsli u3rub npsmMoro 2 JI1.2J12.1
crepxHs /Jlex/

2.6 JleiicTBHE JMHAMHYECKUX HArpy3okK /JIex/ 2 JI1.2J12.1

2.7 JlelicTBre NepUOANMUECKH U3MEHSFOLUXCS 2 JI1.2 J11.3J12.1
Harpy3ok /JIex/

2.8 Pemenne 3agad. 2 J1.1
Mp/ JI1.2J12.1J13.2

JI3.3




2.9 Pemenue 3anau. [TucbMeHHbIH onpoc 4 2 JI1.1 2
«Cr0XHO€ CONPOTHBICHUE)» JI1.2J12.1J13.2
Mp/ J3.3
2.10 Perenue 3anau. [TucbMeHHbIH onpoc 4 2 J1.2 0
«Mertox cum» /IIp/ JI1.4J12.1J13.2
3.3
211 Pemenue 3anau. ITucbMeHHsI onpoc 4 2 J1.2 0
«Pacuer Hepa3pesHbIx 6anok» /TIp/ JI1.4712.1J13.2
J3.3
2.12 Perenue 3anau. [TucbMeHHbIH onpoc 4 2 JI1.2712.1J13.2 0
«YcTOHYUBOCTD CKAThIX cTepxkHei» /TIp/ J3.3
2.13 Pemenue 3anau. ITucbMeHHsI onpoc 4 2 JI1.2J12.1J13.2 0
«JleiicTBue muHaMu4eckux Harpy3ok» /IIp/ JI3.3
2.14 Perenue 3anau. [TucbMeHHbIH onpoc 4 4 J1.2 0
«JlelicTBUE NEPUOJMYECKH U3MEHSIOIUXCS JI1.3J12.1J13.2
Harpy3ok» /TIp/ JI3.3
2.15 IMoaroroBka k NpoOBEPOUYHBIM paboTaM IO 4 49 JI1.2J11.3 0
Temam 3ausaTuii /Cp/ JI1.4J12.1J13.3
2.16 IMoaroroBka k sx3aMeHy /Ok3aMeH/ 4 27 JI1.2J11.3 0
JI1.4J12.1

5. ®OHJ OHEHOYHBIX CPEACTB

5.1. KoHTpoJibHBIE BOPOCHI U 3aaHUS

5.1.1.KoHTpONBHBIE BOIPOCH! K 3a4ETy

Beenenue B kypc «ConpoTUBIEHHE MaTEPHAIOB)»

1. Yro m3yqaer qucuuiuinaa « COMPOTHBIIEHUE MaTEPHATIOB).

2. Tpu rpynimsl 31€eMEHTOB KOHCTPYKIUI: CTepakKEHb, INIACTUHA U 000JI0UKa U MAaCCUBHBIE Tela.

3. MonenupoBaHue 3JIeMEHTOB KOHCTPYKIUI 1 AeTaneit MamiH. UTo Takoe pacyeTHas cxeMa. Kakve BHEIIHNE BO3ACHCTBUS
OBbIBaIOT, KaK U300pakaloT CUJIOBBIE BO3/ICHCTBUS HA CXEME.

4. MogaenupoBanue Matepuaia. OCHOBHBIC THITOTE3bI (JIOMYILEHHS) O CBOHCTBaX MaTepHAaIOB Ae(hOPMHUPYEMBIX TBEPBIX TEIl.
5. Mogaenuposanue aedopmannu. HazoBute 0CHOBHBIE THIIOTE3HI (IOMYIIEHHS) O XapakTepe AeGOopMUPOBAHUS CTEPKHEH.
6. B uem 3axirogaeTcs MpUHIMII CYNIepHno3uLuii (He3aBucuMocTH JieiictBus cuin) 1 CeH-Benana.

7. PackpoliTe OCHOBHBIE TOHATHUS CONPOTUBIIEHHUS MaTEPHUANIOB: IPOYHOCTD, )KECTKOCTb, YCTONYUBOCTD.

8. Uto Takoe BHYTPEHHSIS CHJIa B CONIPOTUBIICHUU MaTepuanoB. Kakue BHyTpeHHHE YCHIHS ObIBAIOT. METO OnpeiesieHus
BHyTpeHHUX ycuiuii. Ero uaes (B yem 3akirodaercs). YTo Takoe 310pa BHYTPEHHETO YCHIIHS.

9. Yto Takoe HamnpsHKEHUE B TOUKE CEUEHHsI CTeP)KHS. 3alUIINTE BRIPAXKEHUS BHYTPEHHUX YCUIINH yepe3 HOpMasbHbIe U
KacaTeJIbHbIE HalpsHKEHUS.

10. Yro Takoe nedopmanus tena. Bunsl nedopmanmu. Kakue nedopmanum ObiBaror.

LleHTpansHOE pacTsHKEHHE U CKaTHE TIPSIMOTO CTEPIKHS

1. Kaxue BHyTpeHHUE yCUIIUS BO3HUKAIOT IIPH PACTSKEHUU-CXKATUH.

2. 3ammcats GOPMYIBI IS ONIPE/ieNICHHs HAPSHKEHAI B MONEPEYHBIX U HAKJIOHHBIX CEYEHUAX Opyca IIpH PacTsHKEHUH — CKATHH.
3. 3anmcaTh 3aKOH MapHOCTU KacaTENIbHBIX HAPSHKEHUH.

4. Tloka3aTh BUJ SMIOPHI HAPSDKEHUI P PACTSDKEHUN — CXKATHH.

5. Kakue nedopmariuu BO3HUKAIOT IIPpU pacTsbkeHuu U cxxatuu. Koagdunuent Iyaccona.

6. MaTtemarmdeckas 3aluch 3akoHa 'yka. UTo XapakTepu3yeT MOIYIb YIIPYrOCTH IepBoro poaa (Moxyns FOuTa). Ero dusmdecknit n
rpaduueckuii cMbIci. JKecTKOCTb U MOJATIMBOCTD NPH PACTSHKEHUU U CXKATUH.

7. Yto Taxoe IoMycKaeMoe HalpshKeHHe, KO3 (UIMEeHT 3armaca IpOYHOCTH.

8. 3anucath ycnoBHe IPOYHOCTHU NIPU PACTHKEHUU-CXKATHHU JUI XPYIIKUX MaTEpHAIOB.

9. 3anucath yciIoBHE MPOYHOCTHU U JKECTKOCTH NPH PACTSHKEHUM-COKATUH JJIS1 INTACTUYHBIX MaTepPHAJIOB.

10. IToka3aTh TpY OCHOBHBIX BUJA 3334 [IPU pacuyeTax Ha IPOYHOCTb.

I'eomerpuyeckre XapakTEpUCTUKU MONIEPEUHBIX CEYEHU CTep KHEN

1. Inst yero BBIYHMCIISIOT FEOMETPUUYECKHUE XapaKTEPUCTHKH CEUSHHH.

2. 3anucath GopMyIIBI JUIs ONPEACIICHNS CTATHYECKUX MOMEHTOB M IIEHTPA TSDKECTH IUIOIIAIN.

3. Kak BBIYHCIIAIOTCS OCEBbIE, MOJSPHBIE U IIEHTPOOEKHbIE MOMEHTHI HHEPIUH TUIOMAAX (IIPSIMOYTOJIbHUKA, KPYTa, TPEYTOJIbHUKA).
4. Kak BBIYHUCIUTH MOMEHT MHEPINH IIOCKUX CEUEHHUH NMPH MapajieIbHOM NEPeHOCe KOOPIANHATHBIX OCEH.

5. Kak BBIYMCINTH MOMEHT MHEPLIUH TUIOCKMX CEYEHUH NP MOBOPOTE KOOPIUHATHBIX OCEil.

6. @opmyibl U1 oNpeesieHHs INIaBHBIX MOMEHTOB MHEPIUH U TT0JIOKEHUS TJIaBHBIX OCeil.

7. Pacckaxxute NOPSJOK BHIUUCICHUSI MOMEHTOB MHEPIIUH CIIOKHBIX CEUCHHH.




8. UTo Takoe MOMEHT COIIPOTUBJICHUSA CEYCHUS, II€ €TI0 UCIIOJIb3YIOT.

MexaHu4yecKkre XapaKTepUCTHKH MaTepraja

1. Kakue ucnbITaHus MPOBOAATCS [UIs OINIPEENICHNs XapaKTepUCTHK MaTepuaia. [lepedunciinTs MexaHMUECKHE XapaKTePUCTHKHI
MaTepHaa.

2. I[lepeuncianTh 30HBI HA TUAarpaMMe PacTsHDKEHUST MaOyTIepoIucToi cramu. OnucaTh MOBEACHNE MaTeprana B KaKIOH 30He.
IMTokazaTb 3cKu3 paspylIeHHOTo 00pa3la U3 MajJoyrJIepoaUCTOH cTanu

. Uro takoe Haxunern. [loka3aTts Ha AuarpaMme.

. [Tokazate rpaduk pacTspKeHHS CTaIH B OCAX 6 — €. OTMETUTh XapaKTEPUCTHKH MIPOYHOCTH MaTepHaia. VX equHHLBI U3MEepEHHS.
. 3anmcats GopMyIy AJIsL OTIpeAeIeH s peesia NPONOPUHOHATBHOCTH. J[aTh onpeneneHue.

. 3anmcatb GopMyiy AJs ONpeAeIeH s pejela yupyrocTu. JlaTh onpeeacHue.

. 3ancats GopMyIy AT OTIpeAeNeH s Ipeeria TeKydecTH. J[aTb onpenenenue.

. 3anmcatb GopMyiy A ONpeAeieHHs peelia IPOYHOCTH. JJaTh onpeneneHue.

9. 3anucath GopMyIBI IUIs OIPeNeNIeHNs] XapaKTePUCTHK IUIACTUYHOCTH. [laTh onpeeeHue.

10. BeLaenuTs Ha AuarpaMMe JI0J0 yIpyroil 1 ocraTouHoi nedopmanuii. [lats onpeneneHue.

11. TToka3aTh AMarpaMMbl CKATHS U PACTSDKEHUS XPYIIKOTO MaTrepuana (Ha mpuMepe 4yryna). Kakue xapakTepucTHKA NPOYHOCTH
OIpeIEA0TCA TP UCTIBITAHUY, OIIMCATh II0BEJeHUE MaTepuana. [lokasaTb 3cKU3 pa3pyLIEHHOro 00pasia.

12. Tloka3aTh AuarpamMMy CaTus IDIACTUYHOIO Marepuana (Ha npuMmepe Meaun). Kakue xapakTepuCTUKN IPOYHOCTH OTPEeISIOTCS
[IPY UCTIBITAaHWH, ONIKCATh TIOBeJIeHne MaTepuaina. [loka3aTs 93CKU3 pa3pyILIeHHOTo 00pasia.

13. INoka3aTh [uarpaMMy CXKaTUsl aHU30TPOIIHOTO MaTepHaia (Ha IpuMepe aepesa). Kakue xapakTepucTuky IpOYHOCTH
OTIPEIEIAIOTCS TIPH UCTIBITAHUH, ONICATh IIOBeJeHIe MaTepraia. [loka3aTh 3c-KU3bl pa3pynIeHHOTO 00pa3iia PH UCIIBITAHUH BAOJb
U TIOTIEPEeK BOJIOKHA.

14. Kakoe HanpspkeHre Ha3bIBAIOT IOIMyckaeMbiM. Dopmyrna uist ero BeraucieHus. JlomyckaeMoe HanpspKeHne ISt XPYTKOTo U
IUIACTUYHOTO MaTepuaa.

0N DN bW

Cneur (cpe3). Kpyaenue crepikHs KPyTriioro ceueHust

1. Kakoii Bua nedopmanuu HazpiBaercst caBur (cpes). Kakue BOZHUKAIOT BHYTPEHHUE YCHIIHSL.

2. Kakue HanpspkeHUs BO3HUKAIOT TIPH CABHUTE (Cpe3e) B MONEPETHOM CeUeHUH CTepKHs. Kak WX BEIYHCIUTD.

3. Kakue nedopmaru Bo3HUKAIOT Ipu casure (cpese). @opMyisl i Ux onpeaenenus. [TokazaTb MaTeMaTHYECKYIO 3allUCh 3aKOHA
I'yka npu casure.

4. laTh XapaKTEPUCTHKY MOJIYJISl YIPYTOCTH BTOPOTo poja (Moayib capura). Ero ¢pusnueckuii cMmpici. EAUHUIBI U3MEPEHUSL.
JKecTKocTh U MOAATIMBOCTH IIPHU YHCTOM CJIBUTE.

5. 3anmcaTh 3aBUCHMOCTH MEXY MOIYJISIMH YIIPYTOCTH TIEPBOTO U BTOPOTO pona u koddpuunentom [lyaccona.

6. YcioBue MpOYHOCTH MPH cABUTE (cpe3e) (3amuch yepes I0ImycKaeMoe HalpspkeHUe U uepes koadduiueHT 3amnaca).

7. Buasl pacueToB Ha MPOYHOCTD 3aKJIEMOYHOTO COSTUHEHHSL.

8. Pacuer 3akJernoyHOro CoeIMHEeHUs Ha cpe3 (Ha nmpuMepe).

9. Pacuer 3aKkienovHOro coeAMHEHNs Ha CMATHE (Ha IPUMeEpe).

10. Pacuer 3aKyieOYHOTO COCMHEHHSI Ha Pa3pbiB COCUHACMBIX JIUCTOB (Ha pUMepe).

KpyueHue cTepskHs KpyIiioro ce4eHus

1. Kaxkoit Bun neopMmariy Ha3bIBaeTCS KpyIEeHHEM.

2. Kaxue BHyTpeHHHUE yCUIIUs BO3HUKAIOT IpH KpyueHuu. Kak nx onpenenuts (Meton). [IpaBuiio 3HaKOB It BHYTPEHHETO YCUIIHSL.
IocTpoeHnue smropsl KpyTaLero MoMenra. IlpaBuia npoBepKy MPaBUIbHOCTH IOCTPOEHUS SIIIOP.

3. Kakue HanpspKeHUs! BOSHUKAIOT IIPH KPYYCHUH B IIONEPEYHOM CedeHUH cTepkHs. Kak ux Beraucauts. OnacHble TOUKY,
HaIpspKeHHs B HuX. PacnpesnieneHue HalpsDKeHUH B IONIEPEYHOM CEUEHUH Basla (II0pa HAMPSKEHUs).

4. Kaxue nedopmanuy BOZHUKAIOT IPpU KpydeHUH. DopMyIbl U1 UX ONPEAEIeHHUS.

5. 3anmce 3aKxoHa ['yKa mpu KpydeHHH B AeOpMaIiIX 1 HanpspKkeHHAX. Moxyns casura. Ero ¢usmaeckuii embic. Expaums:
u3MepeHust Moayis capura. @opmyiia, KOTopast CBSI3bIBAET XapaKTEPUCTUKH YIPYrocTu MaTepuana. JKecTKOCTb Py KpyYeHUH.
6. 3anmcaTh yCIOBHS IIPOYHOCTH M JKECTKOCTH IIPH CKPYYHBaHUH Opyca KpyTJIOro CEYeHHUS.

7. Pacuet BaJIOB Ha IPOYHOCTD U KECTKOCTh. BUBI pacueToB Ha IPOYHOCTH (IIPOSKTUPOBOUHBIM U MPOBEPOUHBIIA).

8. CrarHdecku HEONpeAeIUMBIC 331a9H TIPH KpydeHHH. [1opanok pemenus. Y paBHeHIE COBMECTHOCTH JehopMaIiiii.

U3rub npsmeIx crepixkHen

1. Buap! uzruba. [Ipsmoii u kocoit n3ru6. YUCTHIH 1 onepeyHblid U3ruo.

2. Kakoit Buz geopManuu Ha3bpIBa€TCs PSIMOM TTOTIEPEYHBIN H3rH0.

3. Kakue BHyTpeHHHUE CHIOBBIE (DAKTOPHI BOSHUKAIOT B IOIEPEYHBIX ceueHUsX Oanok npu usrube. [lath onpenenenue. Kak ux
onpenenuts (Meton). IlpaBuio 3HakoB 114 BHyTpeHHero ycunus. IlocTpoeHue 3mop BHYTPEHHUX YCUIIUIL.

4. IlpaBuna npoBepKH NPaBUIBHOCTH IOCTPOCHUS dMIop. 3anucarts tuddepennnanbuble 3aBucuMocTH JKypaBckoro.

5. Kakue HanpspkeHUs] BOZHUKAIOT MIPU IPSAMOM TIOIEPEUHOM H3TH0e B MONIEPEYHOM cedeHnH cTepkHs. Kak ux Berunciuth. OnacHsle
TOYKH, HAPSDKEHUS B HUX. DMIOPHI KacaTeNbHBIX 1 HOPMAJIbHBIX HAIPSKESHUMH.

6. Kakue neopmariy BO3SHUKAIOT P IPSIMOM TOIepedHOM H3rude. DopMyITl Ut X OIpeseneHns. 3amicaTs 3akoH [ 'yka,
KECTKOCTh OaJKK NpH U3ruoe.

7. ChopMmynupoBaTh yciloBUe IpouHOCTHU Npu u3rube. Tpu Buaa 3agad.

8. Pacuer 6anox Ha MPOYHOCTE.

OCHOBBI TEOPUH HANPSHKEHHOTO U Ae()OPMUPOBAHHOTO COCTOSIHUSL. | MITOTE3BI IPOUYHOCTH




. UTo Takoe HaNpsHKEHHOE COCTOSIHUE B TOUKE. BUibl HAPSHKEHHOTO COCTOSHMUS.

. Kak onpenennts riaBHble HANPSDKEHHS U TTOJIOKEHHA TIABHBIX IDTONMIAI0K MPH IMHEHHOM HAMPSKEHHOM COCTOSIHHU.

. 3anmcatb GopMyIIbl 171 yAEeIbHON NOTEHIUAIBHON SHEPTUH. DHEPrus U3MEHEHUs 00beMa U SHEPrUs U3MEHEHUs! (JOPMBL
. Kak onpenenuts riiaBHble HAPSDKEHHS M ITOTOXKESHHSA TIIABHBIX IDIOMIA0K HPH IIIOCKOM HANPSKEHHOM COCTOSHUHL.

. 3anmcatb (GopMyIIbl 71 OLpEeeeHUs. HauOOIbIINX KacaTeNIbHbIX HAIPSDKEHU U IIIOMA 0K CIBUTA.

. 3anmcatb 00001eHHBbIH 3aKk0H 'yKa.

. ITorsiTHE 06 KBUBATIEHTHOM HANPSHKEHUH M O PABHOOIIACHBIX HANPSKEHHBIX COCTOSHUSIX.

. IlepeunciuTh U 3aKCcaTh OCHOBHBIE TUIIOTE3bI IPOUHOCTU MaTepHaa.
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5.1.2.KoHTpoONBHBIE BOIIPOCH K IK3aMEHY

Cno)XHOE CONPOTUBIICHHE CTEPIKHS

1. Bunsl c10KHOTO COPOTUBIEHUS. 3a/1a4H CJIOKHOTO COTPOTHUBIICHHSL.

2. Kocoii n3ru6. Kakue BHyTpeHHHE YCHIINS M HANPSDKEHHS BO3HUKAIOT, UX 3MI0pbl. OTpeienenue MojokKeHNs CUIIOBOH INIOCKOCTH
JIEHCTBUS TIOJTHOTO MOMEHTA, HyJIeBOo# TuHUM (ocH). UTo Takoe HelTpanbHast ock. Kakue TOUkM ceueHus Ha3bIBaloT omacHeIMH. Kak
MIPOBOJUTCS pacyeT Ha MpoYHOCTh. OrnpeneneHre nepeMeieHuii mpu KocoM uiruoe.

3. BrenenTpeHHOE c)kaTHe WM pacTshkeHne. Kakie BHyTpeHHHE YCHIMS M HaNPsDKEHUS BO3HUKAIOT. DopMyrna uis onpeneneHus
HanpsbkeHus B Touke. [IpaBuno 3HakoB. Kakue TOUKH cedeHus Ha3bIBalOT onacHeIMU. [ToioxeHre HylieBoH JIMHUU. D1opa
HOPMaJIbHBIX HarnpspKeHUH. UTo Takoe SApo ceueHus, ONpeeIeHne ero rpanull. PacueT Ha MpOYHOCTS.

4. U3ru6 u xpydenue. BHyrpenHue ycuius u ux smopbl. Kakue gedopmarnyu Bana BEI3bIBACT OKPYKHASI CHIIa, OCEBas CHJIA,
panuanbsHast cuia. Kakue TOYKM ceueHHs Ha3bIBAalOT OMACHBIMHU. DIIOPBl HOPMAJIBHBIX U KacaTeNIbHBIX HANPSHKEHUH B OMACHBIX
Toukax. Kak BeIOMpaercs onacHoe ceueHue Basa. OnpeiesieHue SKBUBAIICHTHBIX HAMIPSDKCHUHN 110 TPETheH M 4eTBEPTOM TUIOTe3aM
npouHocty. [lepBast u Bropas runore3sl NpouHOCTH. [IpOeKTHPOBOYHBIH pacyéT Ha MPOYHOCTb.

Ormpenenenre nepeMeriennii B ypyrux CUCTeMax

5. 3anmch audhepeHaIbHOro ypaBHEHUS! M30THYTOH ocu Oanku (pubmkeHHoe). MeTo1 HelocpeICTBEHHOTO HHTETPUPOBAHUS
i hepeHInanpHOrO ypaBHEH!S. 3HaYeHHS TIepeMeeHIH ISl TPaHUYHbBIX YCIOBHHA. MeTo HadabHBIX napaMeTpoB. [lopsook
ornpeeNeHHsI EPEMEICHUH ¢ TOMOIIBI0 HEMTOCPEICTBEHHOTO HHTErpUpoBaHus AuddepeHnanbHOro ypaBHeH s, METo1a
HaydaJbHBIX [1APAMETPOB.

6. 3anich uHTerpana Mopa. Kakue cocrapisronyie HHTErpalia HCIoJIb3YOT IPH pa3HbIX BUAax Aedopmaruu. I'1e npuMeHsIoT.

7. ®opmynupoBka npasuia Bepemaruna. I'ne npumensitor. ITokazats Ha npuMepe. @opmyrna CumIicoHa AJisi IepeMHOKESHHUS
Tparneuuu.

Pacuer npocTelmx cTaTHYeCKU HEONPEeIeIUMbIX CUCTEM IIpH U3rubde

8. PackpbITh HOHATHE O CTEIICHAX CBOOOIBI U CBA3sX. Kakne cBA3M Ha3bIBAIOT HEOOXOIUMBIMHY H HOTIOTHUTETBHBIMHU (JIMIITHIMI).
Brluncnenye cTeneHy cTaTH4ecKoi HeonpenenuMocTH. Kak pacKphITh CTaTUUECKYIO HEOIPEAEIUMOCT CUCTEMBI.

9. [epeuncanTh MOPSAOK pacueTa MPOCTEHIINX CTATHIECKH HEOTPEIEIUMBIX CTEPIKHEBBIX CHCTEM MeToIoM cril. Kakas ciuctema
Ha3bIBaeTCS OCHOBHOM cucTeMoi MeTosa cuil (TpedoBaHus, criocoOsl hopmuposanus). Kanonnueckas ¢popma 3anuc ycaoBui
COBMECTHOCTH Ae(pOpManuii A1 pacKPhITHS CTATHIECKOH HEONpeaeIMMOCTH (KaHOHIMYEeCKOe ypaBHeHHe ). DH3HIeCKIH CMBICT
K03(GHUIUEHTOB, CBOOOIHBIX WIEHOB KAHOHHMYECKUX YpaBHEHUH, X onpeenenue. Ctatuueckas U 1edhopMaioHHas IPOBEPKU.
IMocTpoeHne AEHCTBUTENBHBIX 3ITIOP BHYTPEHHUX YCHITHIA.

10. YpaBreHue Tpex MOMeHTOB. Dm3nueckuii cMbICT ypaBHeHHs. OpeieNieHNe CTeIeHN CTaTHIecKoit Heonpeaenumoct. Kak
3a/1aeTCs OCHOBHAS CHCTEMa JUIs ypaBHEHUs Tpex MoMeHTOB. [Topsiok pacueTa Hepa3pesHbIX Oamnok.

Y CTOMYMBOCTh CHKATBIX CTEPIKHEN

11. PackpbITh OHATHE 00 YCTOMUYMBBIX U HEYCTOMUMBEIX hopmax paBHOBecus. Kputudeckas cuia. [y Kakux 3JIeMEHTOB
BBIIIOJIHAIOT PAacueT Ha yCTOMYMBOCTb. B ueM oH 3axiroyaercs.

12. YcTOHYMBOCTE NPSIMOIMHEHHOM ()OPMBI pABHOBECHS CKATBIX CTEPIKHEH B ynpyroi craauu. 3anucarth popmyity Diisepa,
Ipesersl ee IPUMEHHMOCTH. PacKphITh MOHATHE 0 THOKOCTH U IIPUBECHHON JUTHHE CTEP)KHS, BIMSHNE PA3IMYHBIX CIIyJaeB
OIIOPHBIX 3aKPETIJICHUH CTEp>KHEH.

13. Kak IpoucXoauT moTeps yCTOMINBOCTH IPH HANIPSHKEHUSX, TPEBBIMIAOMINX MIPeiell MPONOPIHOHATEHOCTH. 3aIiCh (HOPMYITBI
OHreccepa — SICHHCKOTO [UIsl OIpeeNIeHUs] KpUTHUECKOM CUIIbl. I"padik 3aBUCHMOCTU KPUTHUECKHUX HANIPSIKEHUH OT TMOKOCTH
ctepxkHs. [loHATHE IpeaenbHOI I’MOKOCTU CTEPIKHSL.

14. Kaxk BBINOJIHAOT IPAKTUYECKUE PACUETHI CHKATHIX CTEPIKHEN HA yCTOMUUBOCTD. 3allUucaTh YCIOBHE YCTOMUUBOCTH (POPMBL
PaBHOBECHS CXKATOTO CTEP KHS. UTO Mmoka3piBaeT KOAQQUIMEHT CHIKEHNSI OCHOBHOTO JIOITYCKAaeMOT0 HAPsDKeHUS (KodQpuIeHT
IIPOJOIBHOIO U3rubda), oT yero 3aBucut. OnpeneneHue Hecylei cliocOOHOCTH CTEPKHS.

ITpononbHO-TIONEPeUHBIH U3rub IPSIMOTO CTEPHKHS
15. Ilonstue o npoaospHO-NonepeyHoM usrude. IpubnmwkenHoe peleHue 3a1a4u Npy MajbIx nporudax. BHyrpenHue ycunus u
HanpsoxeHust. Onpeznenenue nporuoda.

JleiicTBUE TMHAMUUYECKUX HArpy30K

16. ITepeunciuTh BUIBI IMHAMHYIECKHX HATPy30K. UTo TTOKa3kIBaeT IMHAMHUYECKHil koaddunueHT. Kakue cymecTBYIOT METOIbI
pacdera Ha AMHaMHUUYecKue Harpys3ku (mpunmun Janambepa). Onpenene-Hue TUHAMUYECKUX HAIPSDKEHUH.

17. Onpenenenne AMHAMHIECKOTO KO3 (HUIMEHTA TIPH ITObEMe-OITyCKaHIU WITH BPAIIeHHN JICMEHTOB KOHCTPYKIIMH C YCKOPCHUEM.
[Toka3atb 3m0pbl BHYTPEHHUX YCUIIUH.

18. OCHOBHBIE NOHATUS O CBOOOAHBIX M BBIHYKJEHHBIX KOJI€0aHHUAX YIPYTUX CUCTEM C OAHOH cTeneHblo cBob6oabl. Ilepuos




(vacrora) konebanuil. Junamuueckuil ko3dunuent. YTo Takoe pe3oHaHC, MeToAbl 60pbObl. OnpeneicHue HaNpsHKeHUH Ipu
BUOpAIIMOHHOM HAarpy3Ke (pacyeT paMbl MO IBUTATEIICM).
19. Pacuers! Ha ynap. Jlunamuueckuil kosddunuent. Pacuet Ha Ipo4HOCTH IIPH yaape.

JleiicTBUE NEPUOUUECKH U3MEHSIOIIUXCS HATPY30K

20. TTonsiTue 06 yCcTallOCTHOM pa3pyIICHHH 3JIEMEHTOB KOHCTPYKIIHIA U JIeTajel MallliH. BO3HUKHOBEHHE M Pa3BUTHE YCTAIOCTHBIX
MOBpeXJAeHNI. MeXxaHu3M ycTanocTHOro paspyueHus. Kimaccudukanus pexkuMOB MUKIMYECKUX HArPY30K M HANPSDKCHUH.
OCHOBHBIE XapaKTEPUCTHKH IUKJIA.

21. IIpenen BeiHOCKMBOCTH. KpuBas Bénnepa. @akTopsl, BAUAIONINE HA BEBIHOCIHMBOCTD: KOHIIEHTPAIHMS HANPSKEHUH, MacIITaOHBIN
3¢ deKT, KauecTBO 00pabOTKH MOBEPXHOCTH, KOIDDHUIIHEHT acuMMeTpuH nukia. JPdeKkTHBHbIC KOAQPUIUEHTHI KOHIICHTPAIIUN
HaNpsOKEHUH.

22. BBIHOCIUBOCTH TPH COBMECTHOM LUKIMYECKOM U3rube u KpyueHun. Onpenenenue koddduirnenra 3amaca ycTaaoCTHOM
MIPOYHOCTH.

23. JlmarpaMMa HampsOKeHHH.

5.2. Tembl NUCLMEHHBIX PadoT

Tewms! u 3ananus i PP npencrasnens! B uctounuke JI3.2 (. 6.1.3 Meroanueckue pa3paboTKn).

5.3. ®on1 OLIEHOYHBIX CPEACTB

DOC pacnonoxeH B paszene «CeneHus 00 00pa3oBaTeNIbHON opranuzanum» nogpaszaen «Oopazosanue» opunuansHoro caifta 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

5.4. IlepeyeHb BUI0B OLIeHOYHBIX CPEACTB

J171s1 KOHTPOJISE OCBOGHUS TUCHUIUIMHBI IPETYCMOTPEH TEKYIIUNA KOHTPOJIb 3HAHUH U IPOMEXYTOYHAsI aTTECTALU.

Texymuii KOHTPOJIb MPOBOJMUTCS B BHIE MHUCHMEHHOTO ONpoca (IpOBepoYHas paboTa) W TECTUPOBAHHUS 110 TEMaM 3aHITHH, 3aIUThI
nabopaTopHbIX pabot. OLeHOYHbIE CPEeICTBA I MUCBMEHHOTO OIIPOCa — KOHTPOJIBHBIC BOIIPOCHI 110 TEMaM JHCIUILIHHEIL.
O1eHOYHBIE CPEACTBA AJISI TECTUPOBaHUSA — TecT NepBOro TUIA: TECTOBOE 3aJaHUE 110 TEME COEPKUT 5 BOIpocoB. OLeHOUHbIE
CpPECTBA IS 3AIUTHI JJAOOPATOPHBIX PA0OT - KOHTPOJIBHBIE BOIPOCHL.

ITpoMexxyTodHas aTTecTalus — 3a4eT, 9k3aMeH. OLleHOUHBIE CPEACTBA: Ul 3aueTa- CIHCOK KOHTPOJIBHBIX BOIIPOCOB IO TeMaM
3aHATHI; A7 9K3aMeHa — SK3aMeHAI[HOHHBIN OHMJIEeT, KOTOPBIH COIEPIKUT TEOPETHYECKUE BOIIPOCH (MTPOBEPKA KATErOPHH «3HATHY) U
3a7a4ui (MPOBEPKA KATErOpUH «yMETh» U «BIIAJIETHY).

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JUTEepaTypa

ABTODBI, COCTaBUTENIN 3arnaBue, pa3MelieHue WznarensctBo, ron | Komuy-Bo
JI1.1 |borBunbea M.II. CraTuuecky HeolpeAenIuMble paMbl U Oanku: yued. mocobue Hopunsck, 2010 51
JI1.2 |Bomocyxun B. A., CompoTHBIIEHNE MaTEPHAIOB: TOMYIIEHO M-BOM CEIBCKOTO M.: PUOP, Unudpa- 15
JlorBunos B. b., x03- Ba P® B kauecTBe yueOHHKA IJISl CTYJICHTOB BY30B M, 2014

Estymenko C .

JI1.3 |T'ypmau 3.M. ComnpoTHBIEHHE MaTEPUAJIOB IPH ACHCTBUU IEPEMEHHBIX Hopuieck, 2006 50
HaIpspKeHHH: y4ae0. mocodue

JI1.4 |W.II. borBuHBEBA Cratuuecky HeollpeAenuMble pambl 1 Oanku: yueOHoe nocodbue |Hopunsck, 2010 51

6.1.2. lonoHUTEIbHAS TUTEPATypa

ABTOpI)I, COCTaBUTCIIN 3arnaBHe, pasMenicHne I/I3,H8.T€J'II>CTBO, rog Komma-Bo

JI2.1 |®eonocnes B.M. ConpoTuBieHNE MaTepHaIoB: Y4eOHHUK I BTY30B M.: Hayxka, 1986 81

6.1.3. MeTtoauueckue pa3paboTKu

ABTOpBI, COCTaBUTEIH 3arnasue, pa3MelieHue WznarenscrBo, roxn | Konny-Bo
JI3.1 |Hopunsckuit uagyctp. |CompoTuBieHne MaTepraioB: METO/. YKa3aHUs K Hopunsck: HUU, 30
uH-T; cocT. W.IL nabopaTopHbBIM paboTam 2008
borBunbeBa, 3. H.
TI'ypmau
JI3.2 |Coct. N.IL. Conporusienne marepuaioB: COOpHUK 3amaHuit [uis Hopwuisck, 2002 45
borBunbeBa, 3.M. CaMOCTOSITETbHON PaboTHI

T'ypmau: Hopunbckuit
WHAYCTP. UH-T




ABTOpBL, COCTaBUTEIH 3arnasue, paMelleHue W3znarensctBo, rox | Komuu-Bo
JI3.3 |Hopunbckuii ungycrp. |ConpoTuBieHHEe MAaTEpPUANIOB: COOPHUK 3aJaHUM AT Hopusck: HUMY, 56

uH-T; cocT.: U. 1. CaMOCTOSTEIIbHOI PabOThI CTYIGHTOB BCEX CIIEII. 2007

BorBunbesa, 3. M.

I'ypmau

6.3.1 IlepevyeHs NporpaMMHOro oGecredeHnst

6.3.1.1|MS Windows 7 (Homep smmensun 62693665 ot 19.11.2013)

6.3.1.2|MS Office Standard 2013 (Homep muuensuu 62693665 ot 19.11.2013)

6.3.1.3]MS Office Standard 2007 (Homep munensun 62693665 ot 19.11.2013)

6.3.2 IlepeueHb HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOY JIST)

7.1|dns peanuzanu 00pa3oBaTeIbHOTO MpoIiecca 3aeiiCTBOBAHBI Ay JUTOPHH:

7.2|* Ayauropust Ui YTEHHS JICKLIUI, 000pyI0BaHHAS TEXHUYECKHMH CPEIICTBAMU O0YUEHHS - BUICOTPOCKTOPOM.

7.3]* KoMImbroTepHBIi K1acc IS BBITOIHEHHS pacyeTHO-Tpaduueckux paboT 1 NPOBEACHHS BCEX BUIOB KOHTPOIBHBIX
MEpOIPUATUil ¢ TOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTUH.

7.4]+ JTabopatopust «ConpoTuBieHHe MaTepuaioBy aya. 109, ocHaéHHas 000pyI0BaHHEM U CTSHIAMH IS TPOBEICHUS
11a00paTOPHBIX paboT.

7.5|TTepeyeHb TEXHUYECKHUX CPEICTB OOYUCHHUS:

7.6|1. BugeonpoekTop, 3KpaH;

7.7]2. TlepcoHaNbHBINA KOMITBIOTEP.

7.8|1. Bugeonpoektop, 3KpaH;

7.9]2. IlepcoHaNbHBINA KOMITBIOTEP.

7.10|ITepeveHb UCTIBITATENBHBIX MAIIMH M YCTAHOBOK:

7.11{1. VuuBepcanpHas MaiuHa P-5 (pactsbkeHue, cxkaTtue) Harpyska — S5 T.

7.12|2. YuusepcanpHast MamuHa MP-100 (pactsbkenus ¢ 3anuchio nuarpammb). Harpyska 100 KH.

7.13|3. VuuBepcanbHast MamuHa YH-5A (pacTsbkeHue, cxxatue); 3amuch auarpammbl. Harpyska 20 T.

7.14|4. YuusepcanbHast MamuHa YMM-20 (pacTsbkeHue, cxatue, u3rul); 3amich AuarpaMMbl pactsikenus. Harpyska 20 T.
7.15|5. YcraHoBka it uccienoBanus aehopmanuu somanoro opyca. Tun CM-24

7.16[6. YcraHOBKa JUTs ONpEeNIeNIeHUs] MOIYJISl YIPYTOCTH IIPU CIBHTE.

7.17]7. YcranoBka Mt UCCAeLOBAaHUS U3rnda KoHconbHoM oanku. Tun CM-76.

7.188. YcraHoBKa IS HCCIIEIOBAHUS KPYUEHHS TOHKOCTEHHBIX TpyO. Turm CM-14mM.

7.19(9. YcraHoBka i1 ucciieioBanus aByxonopHoi 6anku. Tun CM-4.

7.20{10. [TudpoBoii TEH30METPUIECKUI MOCT JUIsSl CHATHS TIOKa3aHHii ¢ Ten3onaryukos. Tun I[[TM-3.

7.21]11. Tenzocranuus CUNUT-3.

8. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHHUIIVIMHBI (MO/Y JIS)

Jns ycnenrHoro ocBoeHus yueOHOro MaTepHaia CTyA€HTY He0OX0AUMO SICHO IIOHUMATh 3HAYMMOCTb M MECTO TUCIUIUINHBI B €TI0
npodeccnoHanbHOM MOATOTOBKE U aKTHBHO Y4aCTBOBAThH BO BCEX BHAAX y4eOHOTrO mpornecca. [1o quciuumHe yaeOHBIM IITaHOM
[IpeyCMOTPEHA KOHTAKTHAS U CaMOCTOsITeNbHas paboTta o0yydatomerocs.

KonrtakTHast pabora BKJIFOYAET JICKIIMOHHbIE U IIPAKTUYECKHUE 3aHATHS, KOJUICKTHBHBIE U MHAMBUIYaJIbHbIE KOHCYIbTAIMU. [lepen
Ka)KJJbIM JIEKI[OHHBIM U NIPAKTUYECKUM 3aHATUEM CTYICHTY HEOOXOJMMO CAMOCTOSTENBHO IPOPadoTaTh NpeabI Ay
TEOPETUYECKUI KypC, UCIIOIb3ysI KOHCIIEKT JIEKIIMH U pEKOMEHAYyEeMYIo JIuTeparypy. Ha nekimoHHBIX 3aHATHAX HE00X0IUMO
BHUMATEJIbHO CIYIIATh MPenogaBaTesisy, IoApoOHO U aKKypaTHO BECTH KOHCIEKT, KOTOPBIN JOMOIHIETCS U KOPPEKTHUPYETCS B
IIpoliecce caMOCTOSATENLHOM MpopaboTku MaTepuana. [IpakTudeckue 3aHATHS IPEIYCMOTPEHB! U1 GOPMUPOBAHUS YMEHUN 1
HaBBIKOB IPUMEHEHHUS TEOPUHU HA MIPAKTHKE, PELISHNUs THIIOBBIX 331a4 MeXaHUKH. Ha mpakTHuecknux 3aHATHAX HEOOXOIMMO aKTHBHO
y4acTBOBaTh B y4eOHOM Ipoliecce, TPy He0OX0IMMOCTH 33/1aBaTh BOIIPOCHI IIPETIOIABATENIO.

Texymuii KOHTPOJIb MPOBOJAUTCS B BUJE: ONIPOCa HA 3aHATUAX, IPOBEPOUHBIX 1 KOHTPOJBHBIX PabdOT MO TeMaM M paszenam
JUCUHMIUIMHBL. /|1 TOATOTOBKH K IPOBEpOYHOI paboTe HE0OX0arMO NpopaboTaTh TEOPETUIECKUI MaTepHall 110 JaHHOMY pa3zieiny 1
IPAaKTUIECKOEe MPUMEHEHHE MaTepralla Ha KOHKPETHBIX 3agadax. OTBETUTh HAa KOHTPOJIbHBIE BOIPOCHL.

Jlns peanuzanuy caMoCTOSTENbHOM pabOThI CO3/IaHbl CIIEAYIOINE YCIOBHS U MPEANOCHIIKH:

1. cTyzneHThl obecnieueHbl HHPOPMALMOHHBIMU pecypcamu B Oudmuorexke HI'MU (yueOHuKamu, yaeOHBIME TOCOOUSIME, OaHKOM
UHIVBUAYaIbHBIX 331aHUI);

2. cTyneHThl obecnieueHbl HHGOPMALMOHHBIME pecypcaMu B JokanbHoH cetrt HI'MU (B 371€KTpOHHOM BHAE BBICTaBICHO
MeToAn4YecKoe obecrieyeHrne TUCIMIUIMHBI « CONPOTHUBIIEHUE MaTepHaIOBY);

3. CTyAEHT UMeeT BO3MOXHOCTh 3apaHee (C OIepeKeHHEM) IOATOTOBUTLCS K 3aHATHIO, IIOMBITATHCS OTBETUTH Ha KOHTPOJIbHEIE
BOTIPOCHI, M 00pPAaTUTHCA 3a MIOMOILBIO K IPETOAaBaTeNo B CIydyae He00X0AMMOCTH;

4. pa3zpaboTaHbl KOHTPOJIUPYIOLINE MaTePHaNbl B TECTOBOH (hopMe, O3BOJIIONINE OIEPATUBHO OLEHUTH YPOBEHb IIOATOTOBKU




CTY/ICHTOB;
5. OpraHU30BaHbI €KCHEEIbHbIE KOHCYJIbTAIUH.

Texymias camocrosiTenbpHas paboTa o AUCUUIUIMHE HAIIPaBJIeHa Ha yriryOeHue U 3aKperuieHue 3HaHUH CTYACHTa, Ha pa3BUTHE
MPAKTHIECKNX YMEHHH, BKIFOYaeT B ce0s cieayronre BBl padoT: padoTa ¢ JIEKIMOHHBIM MaTepraioM; HOATOTOBKA K
MIPAKTUYECKUM 3aHATHUIM; U3yUEHHE TEM, BHIHECEHHBIX Ha CAMOCTOSTENILHYIO IIPOpabOTKY; MOJrOTOBKA K IIPOBEPOYHBIM U
KOHTPOJIbHBIM paboOTaM.

O0s13aTenbHas caMOCTOsTeNbHast paboTa 0OecreunBaeT MOArOTOBKY CTY/ICHTa K TEKYIIHM ayIUTOPHBIM 3aHATHSIM. Pe3yabpTaThl 9TOM
IIOJITOTOBKH TPOSBIISIFOTCS B AKTUBHOCTH CTYJICHTA Ha 3aHTHUSX, BBIIIOJHEHUN KOHTPOJIBHBIX pa00T, TECTOBBIX 3a/laHHI U IPYTUX
(bopM TekyIIero KOHTpos. bariel, momydeHHbIe CTYIEHTOM 0 pe3yiIbTaTaM ayAuTOPHOH padoThl, (POPMHUPYIOT OLIEHKY TEKYIIei
YCIIEBa€MOCTH CTYACHTA IO JUCLUILTHHE.

ITpomesxyTodHas aTTeCTalys 10 JUCIUIUIMHE (3a4eT, 7k3aMeH). [I0AroToBka K MpOMEKyTOYHOH aTTECTALMH BKJIIOYAET IPOPaOOTKY
TEOPETHYECKOTO MaTepHalia, OTBETHl Ha KOHTPOJIbHBIE BOIIPOCHI, Pa300p U CAMOCTOSITEIbHOE PEIICHUE THIIOBBIX 33/]]a4 pacueToB Ha
IIPOYHOCTH U ’KECTKOCTh. Bonpockl, BO3HUKaroII1e BO BpeMs MOATOTOBKH, MOXHO BBIICHUTH Ha KOHCYJIBTAIMK IIEpel IK3aMEHOM.




MuHHCTEpPCTBO HAYKH U BbICcIIero oopasosanusi P@®
degepajibHOE TOCYAAPCTBEHHOE OI0/IKETHOE 00pa30oBaTe/IbHOE YUpPeKICHUe
BbICIIETr0 00pa30oBaHUSA
«3anousipHblil rocygapcrBeHHblil yausepcuret uM. H. M. @egopoBckoro»

®OHJ ONEHOYHBIX CPEACTB
10 JUCHHUILINHE
ConporuBieHue MaTepHaJioB

YpoBeHb 00pa3oBaHus: 6akanaBpuaT

Kadenpa «Meramrypruu, MammH 1 000pyI0BaHUs»

Pa3zpabotunk ®OC:
K.T.H., Jlouent, @enopos A.A. ®enopos A.A.

OrneHOYHBIE MaTepHaTBI IO AUCIUIUTIHE PACCMOTPEHBI M 0JJ00OPEHBI Ha 3aceaHuN
kageapsl, nmpotokoa Ne 2 or 07.05.2025 r.

3aBeyromuii kadeapoun




@oH/1 OLIEHOYHBIX CPEACTB MO JucHUILIMHEe CONPOTHUBICHUE MAaTEPUAIOB ISl TEKYyILEH/
MIPOMEXKYTOUHOM aTTecTanuu pa3paboTaH B COOTBETCTBUU ¢ DenepalibHbIM IOCyAapCTBEHHBIM
00pa3oBaTeNIbHBIM CTaHJAPTOM BBICHIETO O0pa30BaHHs IO CICHHATBHOCTH | HANpaBJICHUIO
noarotoBku 23.03.02 HazemHBbIE TpaHCIOPTHO-TEXHOJIOTMYECKHE KOMIUICKCHI Ha OCHOBE
Paboueii mporpammbl quctuiinHbl COMPOTHBIICHHE MaTepHANIOB, YTBEPXKICHHOH pelieHueM
yaenoro copeta ot 07.05.2025 r., [Tonoxenus o popmupoBanun @oHAa OLIEHOYHBIX CPEACTB 10
muciuminie  (POC), IlonoxeHuss O MPOBENEHUU TEKYIIETO KOHTPOJS YCIEBAEMOCTH H
MIPOMEKYTOUHOH arTectanuu oOyuaromuxcs 3I'Y, IlonoxkeHus o rocymapCTBEHHOM HTOTOBOM
arrectannu (I'MIA) BBITYyCKHUKOB 1O 00pa3oBaTeIbHBIM IPOTrpaMMaM BBICIIEI0 00pa3oBaHUs B
3I'Y um. H.M. ®enopoBckoro.

1. IlepeyeHs MJIAHHpPYEMBIX pe3yJbTATOB O0y4YeHHs] MO JUCHUILUINHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3yJIbTATAMH 00pa30BaTeIbHOM NPOrpaMMbl

Tabnuma 1. KomnereHuy 1 MHIUKATOPBI UX JOCTHIKEHUS

Kox 1 HauMeHOBaHUE KOMITETEHIIMN WHauKaTopel TOCTHIKECHUS
OIIK-1 Cnocoben npuMensTh|OIIK-1.3 CrnocoGeH mnpUMEHATH OOIIEUHKEHEPHBIE
€CTECTBCHHOHAYYHBIC Y [3HaHUS B MPOPECCHOHATBHOMN e TSIIbHOCTH
OOIICWH)KCHEPHbIC ~ 3HAHHS, METOJIbI
MaTEeMaTHYECKOTO aHaJIM3a "
MOJICIIUPOBaHMsI B MPOGECCHOHATBLHON
JIeSTSIIbHOCTH
OIIK-5 Crocoben npuauMath|(OIIK-5.1 HMmeer mpencraBlieHHMe O  METOJAx,

00OCHOBAHHBIC TEXHUYECKUE PEIICHHS, [IPUMEHSAEMBIX I TpoBeneHUs APQPEKTUBHBIX H
BbIOUpas 3(dexTuBHbIe U Oe30macHble[0e30MacCHBIX TEXHUUECKUE CPEJICTB U TEXHOJOTHH MpH
TEXHUUYECKHUE CPEJICTBA W TEXHOJIOTHH|pEUIeHUH 3a1a4 IpodeCCUOHATbHON 1eATEeIbHOCTH

IpY peleHnH 3a1a4 NpohecCHOHATbLHON

JIeSTeNIbHOCTH
Tabnuua 2. ITacnopT hoHa OLIEHOUYHBIX CPEACTB
Kox OLeHOYHBIE Cpe/icTBa OueHoYHBIE CpelICTBA
pesysbTara TCKyHIeﬁ arrecraiguu HpOMG)KyTO‘IHOﬁ arrecTaluu
KouTponupyemsle pa3nensl
Ne o/ (TeMbl) AHCLATIHHb! 00y4eHus mo
JTUCIHIITHHE/ HanmeHnoBanu Dopua HaumenoBanu Dopma
MO0 ¢ c
3 cemecTp
4 cemecTp

2. TunoBble KOHTPOJIbHBbIE 3aJaHUS WJIH HHbIE MATEPHAJbl, HEOOXOAUMBIE [JIsl
OLICHKW 3HAHWH, YMEHHH, HABBIKOB M (WJIH) ONBITA JAEATEJbHOCTH, XapaKTepHu3ylolme
npouecc GopMUPOBAHNS KOMIIETEHLMI B X0/1e 0CBOeHHUs1 00pa30BaTeIbHOI IPOrpaMMBbl.

2.1. 3apaHus 1J1s1 TEKYIero KOHTPOJIs yCIeBaeMOCTH

5.1.1.KoHTpoIIbHBIE BONPOCHI K 3a4ETY

BeeneHnue B kypc «CoNpOTHBIEHUE MAaTEPUATIOBY

1. Yro uzyuaet qucrurnHa «COPOTHRICHUE MaTEPUATIOBY.

2. Tpu rpymIibl 3JIEMEHTOB KOHCTPYKIUI: CTEep>KEeHb, IUIACTHHA U 000JI04Ka U MaCCUBHBIE
Tena.




3. MoaenupoBaHHe 3JIEMEHTOB KOHCTPYKIMI U Aeraneld MamuH. YTo Takoe pacyeTHas cxema.
Kaxkue BHenHME BO3CHCTBUS OBIBAIOT, KaK M300pakKaroT CHIJIOBBIE BO3ICHCTBUS HAa CXEME.

4. MopenupoBanue wmatepuana. OCHOBHBbIE THMIOTE3bl (JIOMYIIEHHUS) O CBOWCTBAxX
MaTepuasoB AeGOpMUPYEMBIX TBEPABIX Tell.

5. MogenupoBanue nedopmanuu. Ha3oBHTE OCHOBHBIE THIOTE3BI (IAOMYIIECHUS) O
xapakrepe 1eOpMUPOBAHUS CTEPHKHEH.

6. B ueM 3akirodaeTcss NMPUHLMI CYHEPHO3MIMN (HE3aBUCUMOCTH NEHCTBHS CHII) H
Cen-Benana.

7. PackpoiiTe OCHOBHBIE MMOHATUS COMPOTUBIICHUS MAaTEPUAIIOB: TPOYHOCTH, KECTKOCTb,
YCTONYUBOCTb.

8. Uto Takoe BHYTPEHHSS CHJa B COMPOTHBIICHUU MarepuayioB. Kakue BHYTpCHHHE
ycuius ObIBaloT. Mertoa onpeaeneHus BHyTpeHHUX ycuinid. Ero uzaes (B uem 3akitovaercs). Uro
TaKO€ 3MI0pPa BHYTPEHHETO YCUITHSL.

9. Uro Takoe HampsHDKEHHE B TOYKE CEUYCHHS] CTEp)KHA. 3allUIINTE BbIPAXKCHHS
BHYTPEHHUX YCHJIUM Yepe3 HOPMAJIbHbIC U KacATENbHbIC HAPSXKEHUS.

10. Yro takoe nedopmarius tena. Buasl nepopmanuu. Kakue nedopmanyu ObIBaroT.

LleHTpasibHOE pACTSHKEHHE M CHKATHE TPSMOTO CTEPIKHS

1. Kakue BHyTpeHHHE YCHIINS BOSHUKAIOT IIPH PACTSHKEHUU-CKATUH.

2. 3anucatb (GOPMYIBI JJIs ONpEesICHUs] HANpsDKEHUH B TONMEPEYHBIX W HAKIOHHBIX
ceueHMsIX Opyca Ipu pacTSKEHUU — CXKATUH.

3. 3ammcaTh 3aKOH MAPHOCTHU KacaTebHBIX HAPSHKCHUH.

4. ITokazaTh BUJ] SIIOPbI HANIPSDKEHUI IPU PaCTSKEHUU — CKATUH.

5. Kakme pedopmarnyu BO3HHMKAIOT TpU pacTsHkeHMH W coxatud. KoadduumeHt
Ilyaccona.

6. Maremarndeckast 3amuch 3akoHa ['yka. UTo xapakTepusyeT MOIYib YHPYTrOCTH
neporo pona (moaynp lOura). Ero ¢usmueckuit u rpaduueckuii cmpica. XKecTkocTs u
MOJJATIIUBOCTH MTPH PACTSDKEHUH M COKATHH.

7. Yro Takoe JlonyckaeMoe HanpspkeHue, ko3dduimeHt 3anaca npoYHOCTH.

8. 3ammcaTh yciaoBre MPOYHOCTH MPH PACTSHKEHUU-CKATUH [T XPYIIKUX MaTepHajIoB.

9. 3ammcaTh yciOBHE MPOYHOCTH M JKECTKOCTH TNPU PACTKEHUU-CKATHM UL
TUTACTHYHBIX MaTEPHAJIOB.

10. ITokazaTe Tp1 OCHOBHBIX BHJIa 33724 IIPU pacueTax Ha IPOYHOCTb.

I'eomeTprueckne XapakKTEPUCTUKY ITOIIEPEYHBIX CEYEHUHN CTEPKHEN

1. JIns1 yero BBIYMCISAIOT FEOMETPHUECKUE XapaKTEPUCTUKH CEUCHHH.

2. 3amucatb (GOPMYIBI Ui ONPENETCHUsI CTATUYECKUX MOMEHTOB M IIEHTpPA TSDKECTH
IIJIOLAH.

3. Kak BBIUHCISIOTCS OCEBBIE, OJSPHBIE U IEHTPOOSKHBIE MOMEHTHI MHEPIMH TUTOIIAIH
(MpsIMOYTOJIbHUKA, KPYTa, TPEYTOJbHUKA).

4. Kak BBIYHUCIUTH MOMEHT MHEPLUHU IJIOCKUX CEUEHUH IMpH MapajijielIbHOM IMepeHoce
KOOPJMHATHBIX OCEH.

5. Kak BBIYMCIUTP MOMEHT MHEPIUU IUIOCKUX CEYEHUN MPU MOBOPOTE KOOPIMHATHBIX
OCEH.

6. ®opMyel A1t ONpeneNieHHs TJIABHBIX MOMEHTOB WHEPIMU M TIOJOXKECHHS TIaBHBIX
OCEH.

7. Pacckaxkxute nmopsii0K BEIYUCIEHNS MOMEHTOB HHEPIIMU CIIOKHBIX CEUEHUH.

8. UTo Takoe MOMEHT CONPOTUBIICHUS CEYEHHUS, I/I€ €T0 UCIOIIBb3YIOT.

Mexannyeckne XapakTepUCTUKU MaTepuana



1. Kakue ucnbITaHusl POBOAATCS AJIsi ONPEAENCHUs XapaKTepUuCTUK martepuana. [lepeuncnuthb
MEXaHHYECKHUE XapaKTepUCTUKHA MaTepHaia.

2. [lepeuncnuth 30HBI HA AUArPAMME PACTSHKEHUS MAJIOYIIIepoaucTol crtanmu. Onucarh
MOBEJICHUE MaTepuaia B Kaxkaod 30He. [loka3zarh dcku3 paspylieHHOTo oOpasma u3
MaJIOYTJIEPOAUCTOM CTaIN

3. Uro Takoe Hakien. [Toka3aTs Ha garpamme.

4. Tlokazath rpaduk pacTsHKCHHsI CTald B OCsiX 6 — & OTMETHTh XapaKTePUCTHKU
MPOYHOCTH MaTepuaia. X e IMHUIIbI U3MEPEHHUS.

5. 3ammcare ¢opMyny IS ONpPEICNICHUS TMpejaesia MpornopuuoHalIbHOCTH. JlaTh
onpeaeseHue.

6. 3anucath hopmyIry ISl OTpeieNieHus pejiesia ynpyroctu. JlaTs onpeneneHue.

7. 3anmcath popmyaTy IS onpeesieHus mpeesia TeKydecT. JaTe onpenencHue.

8. 3anucath hopmyity T ompeieNieH s peaeia MpoyHocTy. [laTh onpeaeneHue.

9. 3ammcate ¢opMynbl IS ONpENeNeHUs XapaKTePUCTUK IUIACTUYHOCTH. JlaTh
ONpEACIICHUE.

10. BeimenuTth Ha auarpamMme JOJIO0 YIOPYro M octarouHoil nedopmanuit. Jlatsb
OnpeAcICHUE.

11. TlokazaTh AuMarpaMMbl CKaTUsl U PACTSHKEHUS XPYNKOro marepuana (Ha mpumepe
yyryHa). Kakue XapakTepUCTHKH TPOYHOCTH OMNPEACISIOTCS IPU HUCIBITAaHUHU, OMNHUCATh
noBeseHue marepuaina. [lokazats 3cku3 pazpyuieHHOro oopasua.

12. Tloka3arp quarpamMmy CKaTus IUIACTUYHOTO MaTepuaia (Ha mpumepe meau). Kakue
XapaKTEPUCTUKHU MPOYHOCTH OMNPEIEAIOTCA MPU UCHBITAHUHU, OMKUCATh MOBEJACHUE Marepuaa.
[TokazaTh 3cKu3 pa3pylieHHOTO 00pasiia.

13. Tloka3aTe nuarpamMmy C:KaThs aHHU30TPOIMHOIO MarepHuaia (Ha MpUMEpPE IepeBa).
Kakne XapakTepuCTHKM MPOYHOCTH ONPEACISAIOTCS MPH HCHBITAHWW, ONUCATh MOBEIACHUE
MmaTtepuana. [lokasaTh 3C-KH3bl pa3pylIeHHOro oOpa3la MpHU HCIBITAHUU BAOJIb H TOMEPeK
BOJIOKHA.

14. Kakoe HampspkeHHE Ha3bIBAalOT JAomyckaembiM. Dopmyna JUisi €ro BBIYUCICHHS.
Jomyckaemoe HanpsiKEHUE ISl XPYIMKOTo U INIaCTUYHOTO MaTepuarna.

Casur (cpe3). Kpyuenue ctepHs Kpyriioro ce4eHHs

1. Kakoii Bun nedopmainiuu HazbiBaeTcs cABUT (cpe3). Kakue BO3HHMKAIOT BHYTPEHHHE
YCUIIHSL.

2. Kakue HanpspkeHUs] BOSHUKAIOT TIPU CIBHTE (Cpe3e) B IMOTIEPEYHOM CEYCHUHU CTEPIKHSI.
Kak ux BBIUKCIHTD.

3. Kakue nedopmariui BO3HUKAIOT MpH cABHTe (cpese). DopMyItbl [UTst UX OMpeesIeHHs.
[Toka3aTh MaTeMaTH4YeCKyIO 3auch 3aKoHa ['yka rpu ciBure.

4. ]JlaTh XapaKTEPHCTUKYy MOIYJS YHOPYTOCTH BTOpOTO poaa (Momayib casura). Ero
¢uznueckuit cMpicia. Equanibl namepenus. JKecTkocTh ¥ MOAATIAMBOCTD IPU YUCTOM C/IBUTE.

5. 3ammcaTh 3aBUCHMOCTh MEXAY MOIYJISIMH YIPYTOCTH IEPBOTO W BTOPOTO poja H
ko duuuentom [lyaccona.

6. YcimoBue IpOYHOCTH TIPH CABHUTE (cpe3e) (3amich depes J0MycKaeMoe HaMPsKCHUE U
yepe3 Ko PUIMEHT 3araca).

7. Buel pacueToB Ha POYHOCTH 3aKIJIETIOYHOTO COCMHEHUSI.

8. Pacuer 3akienoyHoro coeAMHEHUs Ha cpe3 (Ha mpuMepe).

9. Pacuer 3aKJIeIIOYHOTO COSIMHECHUS Ha CMATHE (Ha IPHMEpE).

10. Pacuer 3aKki1emo4HOro COeAMHEHMS Ha Pa3phbIB COSINHAEMBIX JINCTOB (HA IPUMEPE).



KpyueHnue cTepkHs Kpyrjioro ce4eHus

1. Kakoii Bug neopmaiiuu Ha3bIBaeTCS KPYUCHUEM.

2. Kakue BHYTpeHHUE yCUIIHsI BO3HHKAIOT IpU KpydeHuu. Kak ux omnpenenuts (MeTon).
ITpaBuito 3HaKOB [UId BHyTpeHHero ycunus. Iloctpoenue smropsl kpyTsamero MmoMenTa. [Ipasuna
IIPOBEPKU NPABUIBLHOCTHU ITOCTPOECHHUSI AITIOP.

3. Kakue HanpskeHus: BOSHUKAIOT ITPU KPYYEHHUHU B IIONIEPEYHOM CeUeHUHU cTepxkHs. Kak
UX BbUMCIUTH. OllacHble TOYKM, HANpsOKEHUsT B HUX. PacmpeneneHue HanpsbkeHUR B
HONIEPEYHOM CEYEHUU Basa (SII0Pa HAIIPSKEHUS).

4. Kakue nedopmariuy BOSHUKAIOT PU KpydeHUr. POpPMYIIbI AJIs UX OTNpeIeICHUsI.

5. 3anuch 3akoHa ['yka mpu KpydeHuu B JeopManusax U HanpskeHuax. Moynb caBura.
Ero ¢usnueckuii cmpici. Equauibl n3mMepenuss Moayns casura. @opmyia, KoTopasi CBSI3bIBaCT
XapaKTepUCTUKHU YIPYTOCTH MaTepraia. JKeCTKOCTb IIpU KPY4YEHHUH.

6. 3amucarh YCIIOBHSI NMPOYHOCTH M JKECTKOCTH TPHU CKPYYMBAaHUHM Opyca Kpyrioro
CCUCHUH.

7. Pacuer BaJIOB Ha NIPOYHOCTb M IKECTKOCTh. Buibl pacueToB Ha MPOYHOCTH
(TPOEKTUPOBOYHBIHN U TPOBEPOUHBIH).

8. CraTtudecky HeOoIpeeIMMBIC 3a/1aud MPH KpydeHuu. [lopsinok pemienus. YpaBHeHHE
COBMECTHOCTH AeopMaruii.

N3rub npsimbix cTep:kHel

1. Buasr uzru6a. [IpsiMoii u kocoit n3ru6. YUUCThIN ¥ TONEPEUHbIN H3THO.

2. Kaxo# Bug neopmManu Ha3pIBaeTCs MPSIMOM OTIEPEYHBIN U3THO.

3. Kakue BHyTpeHHHE CHIIOBBIE (DAKTOPHI BO3HUKAIOT B MONEPEUYHBIX CEYCHUAX Oallok
npu wusrube. Jlate onpenenenune. Kak wux onpemenuts (merox). [lpaBuio 3HaKoOB s
BHYTpEHHero ycuius. IlocTpoeHune smop BHYTPEHHUX YCUITUA.

4. IIpaBuia MpoOBEPKHU MPAaBMIIBHOCTH MOCTPOSHHS SMIOP. 3anucarh 1uddepeHIraaIbHbe
3aBucuMocTH JKypaBcKoro.

5. Kakue HampspkeHHs BO3HHUKAIOT NPU MPSIMOM IONEPEYHOM H3rHOe B MONEPEUHOM
ceueHH crepxHs. Kak ux BbuucIuTh. ONacHble TOYKM, HANPSDKEHUS B HUX. OMIOPHI
KacaTeJbHBIX U HOPMaJIbHBIX HAIIPSKEHUH.

6. Kakue nedopmaniny BO3HUKAIOT IpU MPSIMOM MonepedHoM u3rude. @opmyssl 11 UxX
omnpezeneHus. 3anucarb 3akoH ['yka, )kecTKOCTb OaJIKu ITpu U3ruode.

7. ChopmynupoBaTh yciaoBHe IPOYHOCTH Npu n3rude. Tpu Bua 3agay.

8. Pacuer 6ayiok Ha TPOYHOCTH.

OCHOBBI TEOPUM HAMPSHKEHHOTO U JAe(OPMUPOBAHHOTO COCTOSIHHS. [ HMOTE3bI
MPOYHOCTH

1. Yro Takoe HampsKeHHOE COCTOSTHUE B TOUYKE. BUIbI HANPSXKEHHOTO COCTOSTHUSL.

2. Kak ompenenuTh TJIaBHBIE HAINPSHKCHHUS W ITOJIOKCHHS TJIABHBIX IUIOIIATOK IPU
JUHEWHOM HaNPSKEHHOM COCTOSTHUH.

3. 3ammcare GoOpMyIBI IS yICTHHOW MOTCHIHATBHOW YHEPTUU. DHEPTUsS W3MEHEHUS
o0bema 1 SHeprus u3MeHeHHs! (POPMEI.

4. Kak ompenenuTh TJaBHbIC HANPSHKEHUS W TIOJOXKCHHUS TJABHBIX IUIOMIAJOK TIPH
IJIOCKOM HaIps>KEHHOM COCTOSIHUM.

5. 3ammcath (GopMyINBI IS ONPEACIICHUs] HauOOJIBIINX KacaTeIbHBIX HAMPSDKCHHH U
IJIOIAJIOK CJIBUTA.

6. 3amucaTh 00001IeHHBIN 3aK0H [ 'yKa.

7. TlonstTe 00 SKBUBAJICHTHOM HAMPSHKEHHMM W O PABHOOMACHBIX HAMPSIKEHHBIX
COCTOSTHHSIX.

8. IlepeuncnuTh 1 3amMCaTh OCHOBHBIE TUIIOTE3BI MPOYHOCTH MaTepHUaa.



5.1.2. KoHTpOJIbHBIE BOIPOCHI K IK3aMEHY

C1105kHO€E CONIPOTHUBIICHUE CTEPIKHS

1. Buzpbl c10KHOTO CONPOTUBIIEHUS. 3a/1a4H CI0KHOT'O COIIPOTUBIICHHUS.

2. Kocoit u3ru6. Kakue BHyTpeHHHE yCWIMS U HaNpsOKEHUsS BO3ZHHUKAIOT, UX SIIOPHI.
OnpeneneHne NOJ0KEHUS CUJIOBOM IUIOCKOCTH JEHCTBHS IOJHOIO MOMEHTA, HYJEBON JIMHUU
(ocu). Uro Takoe HeWTpambHass ocb. Kakue TOUYKM cedeHus Ha3bIBalOT omacHeiMu. Kak
MPOBOJIUTCS pacdeT Ha MPOYHOCTh. OmpeaesieHue nepeMenieHnii Mpu KOCoM u3ruoe.

3. BHenienTpeHHoe cxxaTtue win pactsbkeHue. Kakue BHyTpeHHHME YCUIIHS M HAIPSKEHUS
BO3HUKarOT. DopMyiia i onpeaeneHus HanpspkeHus B Touke. [IpaBuno 3HakoB. Kakue Touku
CEYEHNs Ha3bIBAIOT ONTaCHBIMHU. [10105keHNe HyJIeBOM JINHUU. DTIOPAa HOPMaJIbHBIX HAIIPSDKEHUN.
UYro Takoe s,1po ceueHus, onpeesieHue ero rpatuil. Pacuer Ha mpoyHOCTb.

4. U3ru6 n kpydyenue. BHyTpeHHue ycwiusa u ux smiopbl. Kakue nedopmanuu Bana
BBI3bIBAECT OKpPY)KHAsl CUJa, OCEBas CWJIa, paauainbpHas cuia. Kakue TOUKM Cce4eHMsI Ha3bIBAlOT
OMACHBIMHU. OIIOpbl HOPMAJIBHBIX M KAacaTEeNbHBIX HANpPsOKEHUN B oOmacHeIXx Toukax. Kakx
BbIOMpaeTcs onacHoe ceueHue Baja. OIpeneneHue SKBUBAICHTHBIX HANPSKEHUH 110 TPETbel U
4eTBEPTON runoTe3aM NpodHocTy. IlepBas n BTOpas runoressl NpouyHOCTH. IIpoeKkTHpOBOYHBII
pacu€r Ha IPOYHOCTb.

Onpenenenne nepeMeIIeHni B yIPyTrux CUCTEMAx

5. 3amuck muddepeHIaTbHOr0 ypaBHEHHsT U30THYTOH OCH Oanku (TpuOIMKEHHOE).
Meton HenocpeaCTBEHHOTO MHTErpUpPOBaHUSA JUPQPEepeHINaIbHOIO YpaBHEHUS. 3HaueHUs
IEPEMEIICHUN Ul TPaHWYHBIX YCIOBUMM. Meron HadaneHbIX mnapaMerpoB. Ilopsmok
ONpEAcIeHUsT  NEPEeMEIICHUA ¢ MOMOINBI0  HEMOCPEACTBEHHOIO  WHTErPUPOBAHUS
QG epeHnaIbLHOr0 YpaBHEHHSI, METO/1a HA4aIbHBIX ITAPaMETPOB.

6. 3anuck uHTerpasia Mopa. Kakue cocrapisioniue HHTErpajia UCIoIb3yOT IPU pa3HbIX
BUAax negopmanuu. I e npuMeHsroT.

7. ®opmynupoBka npasuia Bepemaruna. I'nme npumensitor. Ilokasate Ha npumepe.
®opmyna CUMIICOHA JIsl IEPEMHOXKEHHUS Tpareuil.

PacueT mpocTelmx cTaTu4ecky HeONpPEAeTUMBIX CUCTEM IIPU U3Trube

8. PackpbITb TIOHSATHE O CTEMEHAX CBOOOABI M CBs3sX. Kakue CBSI3M Ha3BIBAIOT
HEOOXO/JUMBIMU U JIONOJHUTEIbHBIMU (JIUIIHUMH). BbluncieHue CTeneHu CTaTHu4ecKoi
HeomnpeaenuMocTi. Kak pacKpbITh CTaTHYECKYIO HEOIPEISITIMMOCTh CHCTEMBI.

9. IlepeuncnuTh MOPSAOK pacyeTa NPOCTEHIIMX CTATHUECKH HEONpeAeTUMbIX
CTEpP KHEBBIX CHCTEM METOAOM chil. Kakas cuctemMa Ha3bpIBaeTCsS OCHOBHOM CHCTEMOM METO/1a CHIT
(TpeGoBanus, cnocoOs! popmupoBanus). Kanonnyeckas Gpopma 3anucu yciaoBUi COBMECTHOCTH
negopManuil UIsl PacKpBITUSL CTaTHYECKOW HEOIPENeIMMOCTH (KaHOHMYECKOe YPaBHEHUE).
dusnueckuil cMbIc KO3(P(UIMEHTOB, CBOOOJHBIX YJIEHOB KAaHOHMYECKUX YpPaBHEHHH, MX
onpenenenue. Cratuueckas u aedopmaronHas mposepku. [loctpoeHne neiCTBUTENBHBIX JITIOP
BHYTPEHHUX YCHINH.

10. YpaBHeHHEe TpeX MOMEHTOB. PU3HUeCKUl CMBICT ypaBHEeHHs. OTNpeIeIICHHE CTCTICHH
CTaTUYecKOl HeompenenuMocTd. Kak 3amaeTcss OCHOBHas CHUCTeMa JJsl YpaBHEHHsS Tpex
MoMeHTOB. [Topsiok pacueTa Hepa3pe3HbIX OAJIOK.

Y CTONYMBOCTB CKATBIX CTEPIKHEN

11. PackpbiTh MOHSATHE OO0 YCTOWYMBBIX W HEYCTOMYMBBIX (hOopMax paBHOBECHS.
Kputnueckas cuna. [[ig Kakux 3J€MEHTOB BBINOJIHSAIOT PAcyeT HAa yCTOMYMBOCTh. B ueM oH
3aKJIFOYaeTCsl.

12. YcroitunBocTh NpSAMOTUHEHHON (POPMBI paBHOBECHSI CXKATBIX CTEP)KHEH B yNpyrou
craauu. 3amucaTh (Gopmyny Oilepa, Tpeaenbl €€ NMPUMEHHMOCTH. PacKpwITh TOHATHE O
rUOKOCTH M PUBEICHHON JUTMHE CTEPXKHSI, BIUSHUE PAa3IMUHBIX CIIy4acB



OIIOPHBIX 3aKPEILUICHUN CTEPIKHEH.

13. Kak nporcxoaur notepsi ycTOMYMBOCTH IPU HANPSKEHUAX, IPEBBIIIAIOLINX MTPEIe
IPONOPIUOHATBHOCTH. 3anmuch (opmynsl OHreccepa — JSICMHCKOro Ml OHpeAeNeHHs
KPUTUYECKON cuibl. I'pauk 3aBUCUMOCTH KPUTHUYECKHX HAIPSDKEHUH OT TMOKOCTH CTEPIKHS.
[TonsiTHe npeaenbHON THOKOCTH CTEPIKHSI.

14. Kak BBINOJHAIOT NPAaKTUYECKUE pAacyeThl CXKATBIX CTEP)KHEH Ha yCTOHYMBOCTS.
3amucath YCIOBHE YCTOMYMBOCTH (DOPMBI PABHOBECHS CXKATOTO CTEP)KHA. UTO MOKa3bIBaeT
KO3(QULHUEHT CHUKEHHSI OCHOBHOI'O JIOIYCKaeMOIo HanpskeHHs (Ko (UIMEHT NPOoJ0IbHOIO
u3ruba), oT yero 3aBucut. OnpeaeneHne HeCcye CIOCOOHOCTH CTEPIKHSI.

[IpononpHO-TIONEPEYHBIN U3TUO MIPSIMOTO CTEPHKHS
15. TlonsTHE 0 MpoAoIbHO-TIONepeyHoM u3rude. [lpubnmkenHoe penieHre 3a1a4u npu
MalbIx mporubax. Buyrpennue ycunus u Hanpspxenus. Onpenenenue nporuoa.

JleiicTBHE TMHAMUYECKUX HATPY30K

16. IlepeuncnuTh BUABI AMHAMHUYECKHX HArpy30K. UTO IMOKa3bIBae€T JUHAMUYECKHUNA
koad¢unment. Kakue cymecTBylOT METONbl pacueTa Ha AMHAMHMYECKHWE HArpy3KH (TPUHIUI
Janamb6epa). Onpenene-Hue TMHAMUYECKUX HAPSKEHH.

17. Ompenenenne auHaMUYECKOro Kod(dduuumeHnTa npu moabeMe-ONyCKaHUM WIIN
BpaIllEHUH 3JIEMEHTOB KOHCTPYKIIHI ¢ yckopeHueM. [lokazars 3mopbl BHYyTPEHHUX YCUIIHIA.

18. OcHoOBHBIE MOHATHUS O CBOOOTHBIX U BBIHYKJIECHHBIX KOJICOAHUSAX YIPYTUX CHCTEM C
OJIHOM cTeneHblo cBoOoabl. Ilepron (dyactora) konebanuit. JunamMmuueckuii ko3¢ unrent. Yro
TaKO€ PE30HaHC, METOJbl 0oprObl. OmpeneneHue HalpsHKEHUH MpU BUOPALMOHHON Harpyske
(pacyeT paMbl IIOJI ABUTATEIIEM).

19. Pacuers! Ha yaap. AuHamudeckuii ko3 dumuent. PacueT Ha mpoyHOCTH MpH yaape.

JlelicTBUE NEPUOINYECKU U3MEHSIOLIUXCS Harpy30K

20. ITonsiTne 00 YCTaJIOCTHOM Pa3pyLICHUH HIIEMEHTOB KOHCTPYKIMH 1 JAeTaNell MamiiH.
Bo3HukHOBEHHE M pa3BUTHE YCTAIOCTHBIX MNOBPEXICHMHA. MexaHM3M  yCTaJOCTHOTO
paspymenus. Knaccupukanus pexuMoB IUKIMYECKUX HArpy30K M HamnpsbkeHud. OCHOBHbBIE
XapaKTePUCTHKH IIUKIIA.

21. Ilpenen BeiHOCTMBOCTU. KprBast Bémnepa. ®akTopsbl, BIUSIONINE Ha BEIHOCIUBOCTD:
KOHIIGHTpALUsl HAaNpsDKeHUHM, MaciuTaOHbBIA 3QQeKT, KadecTBO 0OpabOTKH IOBEPXHOCTH,
KO3 (UIMEHT aCUMMETPUH LMKIIA. DPPeKTHBHbIE KO (DULIMEHTHI KOHIIEHTPpAIMK Haps>KEHUI.

22. BBIHOCIMBOCTD MPU COBMECTHOM IMKJIMYECKOM M3Trube u KpydeHuu. OnpeneneHue
Kod(duimenTa 3anaca ycTaloCTHON MPOYHOCTH.

23. JlnarpaMma HarpspKeHUH.

2.2 Tembl NUCHMEHHBIX PadoT (3cce, pedepaThl, KYpcoBbie padoThI U AP.)

®OC pacnonoxeH B pazzene «CpeneHust 00 00pa30BaTeIbHON OpraHU3aIuy MOIpa3 e
«ObpazoBanue» odpuimaabHoro caiira 3['Y
http://polaruniversity.ru/sveden/education/eduop/

JInst KOHTpOJIE OCBOEHMSI JUCUUIUIMHBI MPEIYCMOTPEH TEKYIIHA KOHTPOJIb 3HAHUU H
IIPOMEKYTOUHAs aTTECTALU.



Texymmii KOHTPOJIb MPOBOJUTCS B BHJE HHCBMEHHOIO ormpoca (TmpoBepouyHas paboTa) u
TECTUPOBAHUSA 110 T€MaM 3aHATUH, 3alIUThl JA0OPaTOPHBIX paboT. OLEHOYHbIE CPEeACTBA IS
NUCBMEHHOTO OIPOCa — KOHTPOJIBbHBIE BOMPOCHI IO TeMaM TUCHMILIMHBL. OIIEHOYHBIE CpEeICTBa
JUId TeCTUpoBaHUsA — TecT mepBOro THIMA: TECTOBOE 33aJaHME IO TEME COIECPHKHUT S BOIIPOCOB.
OrneHOYHBIE CPEICTBA IS 3AIIUTHI Ta00PAaTOPHBIX pabOT - KOHTPOJIBHBIE BOIIPOCHI.

IIpomexxyTouHas arrectauus — 3ayer, 3k3aMeH. OIEHOYHBbIE CpeACTBa: Ui 3ayera-
CIHCOK KOHTPOJIbHBIX BOIIPOCOB TI0 TeMaM 3aHITHI; U 9K3aMeHa — YK3aMEHAIlMOHHBIN OueT,
KOTOPBII COAEP)KUT TEOPETUYECKHUE BONPOCHl (IPOBEpKA KAaTErOPUM «3HATb») U 3aJauu
(mpoBepKa KaTeropuil «yMeThb» U «BIIAZIETHY).



