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1. HIEJIX OCBOEHUA JTUCHUTIINHBI

11

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

Huka (pazger) 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 OBYYAIOIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(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

3.1|13unare:

3.1.1|{ocHOBHBIE IPHHIIMIIBI, IOJOKEHUS U TUIIOTE3BI CONPOTHBICHHS MaTePHAIOB, METOIBI U IPAKTHYECKUE IIPUEMBI pacueTa
CTepKHEH U CTEPIKHEBBIX CHCTEM IIPH PA3IHYHBIX CHIIOBBIX, 1€(POPMALMOHHBIX U TEMIIEPATYPHBIX BO3/ICHCTBHUSX,
IIPOYHOCTHBIE XapaKTEePUCTUKU U JPyTHe CBOWCTBA KOHCTPYKIIMOHHBIX MaTepPHAJIOB.

3.2|YmeThn:

3.2.1{rpaMOTHO COCTABIATH PACUETHBIE CXEMBI, ONIPEAEIATH TEOPETHIECCKH M IKCTIEPUMEHTAIEHO BHYTPEHHUE YCUIHS,
HanpspKeHUs, AeopMalyu 1 epeMeIeHH s, BHIIOIHATh IPOSKTHPOBOYHBIN M TPOBEPOYHBII pacyeThbl Ha IPOYHOCTb.

3.3|Baagern:

3.3.1 paC‘IéTOB )ICTaJ'Ieﬁ MalluH U MEXaHU3MOB Ha NPOYHOCTH, XKECTKOCTh U ycTOﬁLIPIBOCTI) IIpHU pa3InIHbIX BOS,}.’[CﬁCTBI/IS{X C
TIOMOILIBIO TEOPETUUCCKUX METOLOB.

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HanmeHoBaHue pa3nenos u tem /Buj | Cemectp / | Hacos | Komneren- | Jlutepatypa | Uure | Ilpumeuanue
3aHATHS 3aHaTHs/ Kvpe 1010 DaKT.
Pazgen 1. IlepBbiii cemecTp 00y4yeHns
1.1 Beenenue B kypc «CONpOTHBIICHUE 4 0,5 JI1.1J11.2J12.1] 0,5
Matepuaion» /Jlex/
1.2 BayTpeHHUEe yCHIHS U UX 3IIOPHI IPH 4 0,5 JI1.1J11.2J12.11 0,5
MIPOCTOM conpoTHBIICHHH /JIek/
1.3 MexaHH4YeCKHEe XapaKTePUCTHKH 4 0,5 JI1.2J12.1J13.1 0,5

Matepuaios /JIex/

1.4 IlenTpasnbHOE PACTIKEHHE U CXKATUE 4 0,5 JI1.1J11.2J12.11 0,5
npsiMoro crepxHs  /Jlex/

15 Cnsur. Buzbl pacueToB Ha MIPOYHOCTH 4 1 JIT.1J11.2J12.1 1
3aKJIEIIOYHOTO coeanuHenus /JIex/

1.6 I'eomeTpuyeckue xapaKTepUCTHKHI 4 1 JI1.2J12.1 1
HONEPEYHBIX CEYEHUH CTep KHEN.
ITpumep Borurcienus /Jex/

1.7 Kpyuenue mpsimoro crepsxus /JIex/ 4 1 JI1.1 J11.2J12.1 1
1.8 U3ru6 npsameix crepxHeit /JIex/ 4 1 JI1.1 J11.2J12.1 1
1.9 Pemenue 3agaq Ha onpeeneHue 4 1 J1.2J12.1J13.2 | 05
peakmuii B onopax /I1p/ JI3.3
1.10 [TocTpoenwne >mrop BHYTPEHHUX YCHITUI 4 1 JI1.1 1
IIpU MPOCTHIX BuIax nedopmaruu /TIp/ JI1.2J12.1J13.2
JI3.3
1.11 Pemenue 3anau Ha «LlenTpansHoe 4 1 J1.2J12.1J13.2 | 05
pacTsDKEHUE U CKATHE TIPSIMOTO JI3.3

crepxHs». Pacyer ctatnuecku
HEOIpeIeTMMbIX OaoK MPH PacTsHKEHUN
u cxxatuu /TIp/

1.12 OmnpeneneHue reoMeTpHYECKUX 4 1 J1.2J12.1J13.2 | 05
XapaKTePUCTHK CIOKHBIX ceuenuit /I1p/ JI3.3




1.13 PacueTsl Ha IPOYHOCTH IPU KPYUSHUU 4 2 J1.212.1132( 0,5
Mp/

1.14 Pacuers! Ha npouHOCTH Npu U3rude /p/ 4 2 JI1.2J12.1J13.2 1

J3.3

1.15 JlnarpamMma pacTsKEHHST 4 2 JI1.2J12.1J13.1 2
MaJoyriepoaucToil cranu /J1ad/

1.16 IMoaroroBka k NpoOBEpPOUHBIM paboTaM IO 4 30 JI1.1 J11.2J12.1 0
Temam 3ansaTuid /Cp/

1.17 Brmoanenue u moaroroska k 3amure PI'P 4 44 JI1.1 0
n x 3auery /Cp/ JI1.2J12.1J13.2
Paznen 2. Bropoii cemecTp 00y4eHust

2.1 Omnpenenenue nepeMeleHuil npu uiruoe. 5 1 J1.2J12.1 0,5
Wurerpan Mopa. [IpaBuno Bepemiaruna
/Jlex/

2.2 CI0>XXHOE COIIPOTUBIICHUE: KOCOH U3rud. 5 1 J1.1J11.2J712.1] 0,5
BHeleHTpeHHOE PacTsHKEHUE- CXKATHE
/JTex/

2.3 OCHOBBI TEOPHUHU HAMPSHKCHHOTO U 5 1 JI1.2J12.1 0,5
neGOpPMUPOBAHHOTO COCTOSIHUMA. 'HIOTE3BI
MIPOYHOCTH M TUIACTUIHOCTH /JIek/

24 CI0>KHO€ CONIPOTUBIICHUE: U3TUO C 5 1 J1.1J11.2J12.11 0,5
kpydyenueMm /Jlex/

2.5 Pacuer npocTefimx craTudecku 5 0,5 JI1.2 J11.4712.1 0
HEONpeJeIUMBIX CUCTEM NpU u3rude /JIex/

2.6 Y cToH4UnUBOCTD CKAThIX cTepxkHeil /JIex/ 5 0,5 J1.2J12.1 0

2.7 JelicTBUe AMHAMUUYECKUX HAarpy3ok /JIex/ 5 0,5 J1.2J12.1 0

2.8 JlelicTBrE IEPUOAMYCCKH HU3MEHSFOLITIXCS 5 0,5 JI1.2 J11.3712.1 0
Harpy3ok /Jlex/

2.9 Perrenue 3anau. [TucbMeHHBIH onpoc 5 2 JI1.1 0,5
«CI0>XHOE COIIPOTUBIICHUE» JI1.2J12.1J13.2
Mp/ JI3.3

2.10 Perrenue 3agau. [TucbMeHHBIH onpoc 5 2 JI1.2 0,5
«Meton cunm» /TIp/ J11.4J12.1713.2

J3.3

2.11 Pemenue 3anau. [TucbMeHHsbIH onpoc 5 1 J1.2J12.1J13.2 | 0,5
«YCTONUMBOCTE CxKATHIX cTepxkHen» /TIp/ JI3.3

2.12 Perrenue 3agau. [TucbMeHHBIH onpoc 5 1 JI1.2J12.1713.2 0,5
«JleiicTBUE TMHAMHYECKUX HArpy30K» /TIp/ JI3.3

2.13 IMoaroroBka Kk NpOBEPOUYHBIM paboTaM IO 5 114 J1.2711.3 0
TeMaM 3aHSITHI U IIOATOTOBKA K 3aIl[UTE JI11.4J12.1J13.3
PI'P /Cp/

2.14 IMonroToBka K 3k3aMeHy /Ik3ameH/ 5 18 JI1.2 JI1.3 0

J1.4J712.1

5. ®OHJ OHEHOYHbBIX CPEJICTB

5.1. KonTposabHbie BONPOCHI M 3a1aHHUSA

5.1.1.KoHTposbHBIE BONIPOCH! K 3a4ETY

Beenenue B kypc «ConpoTHBIEHHE MaTEPHATIOB)

1. Yro m3yqaer qucuurinHa « CONpoOTHBIEHHE MaTEPHATIOBY.

2. Tpu rpymnrisl 3JIEMEHTOB KOHCTPYKIUHA: CTEP)KEHb, TUIACTHHA 1 000JI0YKa U MACCUBHBIE TEJIA.

3. MonenupoBaHue 3JIeMEHTOB KOHCTPYKIUI U feTaneit mamuH. Uto Takoe pacueTHast cxema. Kakue BHEIIHNE BO3eCTBHS
OBIBAIOT, KaK N300paXaroT CUJIOBbIE BO3/ICHCTBUS HA CXEME.

4. MogaenupoBanue marepuana. OCHOBHBIC THIIOTE3bI (IOMYIICHHUS) O CBOHCTBaX MaTepHajoB 1eHOPMHUPYEMBIX TBEPbIX TEII.
5. MoaenupoBanue aepopmanri. Ha3oBuTe OCHOBHBIE THIIOTE3HI (IOMYLICHHS) O XapakTepe 1e(GopMHUPOBaHUS CTEPIKHEH.
6. B 4em 3akiro4aeTcst MpUHIKII CYNepHO3HLIUi (He3aBUCUMOCTH neiicTBus cuit) u CeH-BenaHa.

7. PackpoiiTe OCHOBHBIE ITOHATHUS CONPOTHUBIICHHUS MaTEPHAIOB: IIPOYHOCTD, JKECTKOCTh, YCTOHYHUBOCTb.

8. Uro Takoe BHYTPEHHSI CHJIa B CONIPOTUBICHUU MaTepuanoB. Kakue BHyTpeHHNE yCHIHs ObIBalOT. MeToA onpenesieHust




BHYTpeHHUX ycwinil. Ero uzes (B uem 3akimodaercs). UTo Takoe SMmopa BHYTPSHHETO YCHIIUSI.

9. Yto Takoe HANPSHKCHNE B TOYKE CEYCHHSI CTEPIKHS. 3alMIINTE BEIPAKCHHUS BHYTPCHHUX YCHIINH Yepe3 HOPMaIbHbIC U
KacaTellbHbIe HAMPSHKCHHSI.

10. Yro takoe nedopmanus teia. Bunsl nedopmarmu. Kakue nedopmarum ObiBaror.

LleHTpanbHOE PACTSHKEHHE U CKATHE MPSMOTO CTEPIKHS

1. Kakue BHyTpeHHHUE YCHIIHSI BO3HHKAIOT IIPU PaCTSHKEHUU-CIKATHU.

2. 3anmcats GopMyIIBI JUTS ONpeISNICHNS] HANPSDKEHUH B IOTIEPEYHBIX M HAKJIOHHBIX CEUYEHMX Opyca MPH PacTsHKEHUH — COKaTHH.
3. 3anmcaTh 3aKOH MaPHOCTU KacaTebHBIX HAPSHKCHUH.

4. TToka3atp BU SMIOPH HAPSDKEHUA MIPH PACTSDKEHUHU — CKATHH.

5. Kakue nedopmary BO3HUKAIOT P pacTsHKeHUH U cxatud. Kosgduuuenr Iyaccona.

6. Maremarudeckas 3anuch 3akoHa ['yka. Uto xapakTepu3yeT MOLyJIb YIPYroCTH nepBoro poaa (Moaynb FOnra). Ero ¢pusnyeckuii u
rpaduuecKkuii cMbICI. JKeCTKOCTh U OAATIMBOCTD IPU PACTSHKEHUH U COKATHH.

7. Uro Takoe moryckaeMoe HanpsbkeHHe, K03 GHUIUEeHT 3amaca MpoYHOCTH.

8. 3ammcath ycloBHE IPOYHOCTHU MPH PACTHKEHUH-CKATUH JUI XPYIKUX MaTEpPHUAIOB.

9. 3anucath yciIoBHE MPOYHOCTH M JKECTKOCTH MPH PACTIKEHUU-CHKATUH JUIS IUTACTUYHBIX MaTepHAJIOB.

10. TToxa3aTh Tpu OCHOBHBIX BH/Ia 33/1a4 [IPU pacueTax Ha MPOYHOCTb.

I'eomeTpuyeckne XapakTepUCTHKH HOTIEPEYHBIX CEYEHU CTep KHEH

1. JInst 9ero BBIYUCISIOT TEOMETPUIECKHIE XapaKTEPUCTUKH CEUSHUH.

2. 3anucatb (GOPMYJIBI IS ONPEACITICHUS CTATHYECKUX MOMEHTOB U LIGHTPA TSDKECTH TUIOLIAH.

3. Kak BBIYHCIAIOTCS OCEBBIE, MOISPHBIE U IIEHTPOOEKHBIE MOMEHTHI HHEPIMH IUTOMa M (IPSIMOYTOJIbHIKA, KPYTa, TPEYroNbHHIKA).
4. Kak BBIYMCIUTH MOMEHT HHEPILUH IIOCKUX CEYSHUH TPH MapajlIeIbHOM IEPEHOCE KOOPIMHATHBIX OCEi.

5. Kak BRIYHCIUTS MOMEHT HHEPIIMH TUIOCKUX CEYSHHH MPH MMOBOPOTE KOOPIUHATHBIX OCEH.

6. @opMyIIbl I OTIpeesICHHS TJIaBHBIX MOMEHTOB HHEPIIUH U TTOJIOKEHHS TJIaBHBIX OCEil.

7. Pacckaxute MOpsSIOK BEIYHCICHISI MOMEHTOB WHEPIINHU CIIOKHBIX CEYCHUH.

8. UTo Takoe MOMEHT COTIPOTHBIICHUS CEUSHHUS, TJI€ €T0 UCTIONIb3YIOT.

MexaHnuyeckue XapakTepUCTHKH MaTepraia

1. Kakue ucnbITaHus IPOBOAATCS AJIsl ONIPEAENIEHNs XapaKTepUCTUK MaTepHana. [lepeuncnnTs MEXaHUUECKUE XapaKTEPUCTHKH
MaTepHaa.

2. IlepedncanuTh 30HBI HA TUATpaMMe PaCTSDKEHHUST MAJIOYTIIEPOIUCTOl ctamu. OnucaTh MOBEACHNE MaTepraia B KaKJOUW 30He.
IMokazaTb 3cKku3 pa3pyIIeHHOro 00pasia U3 MaJoyrJIepoAUCTON cTanu

. Uro takoe Haxuern. [loka3aTts Ha AuarpaMme.

. IToxa3zate rpaduk pacTsHKEHHs CTAIHU B 0CSX G — €. OTMETUTh XapaKTEPUCTUKHU NIPOYHOCTU MaTepuaia. MxX eMHUIbI U3MEpeHHUs.
. 3ammcats GopMyITy AT OIpeeNeHus Mpeena MPoNopIHOHAIBHOCTH. J[aTh onpeneneHue.

. 3ancathb GopMyIy AJsl ONIpeAeieH s peaena yupyrocTu. Jlath onpeaeiaeHue.

. 3ammcats GopMyITy IS OIpeeneHus npeena TeKydecTr. JlaTb onperencHue.

. 3anmcats GopMyiy AJs ONpeeeH s Ipeesia IpoYHOCTH. J[aTh onpeeneHue.

9. 3anmcath (HOPMyIBI AL ONpeIeTeHNs XapaKTePUCTHK IIIaCTUYHOCTH. [laTh OIpeieneHue.

10. Boigenuts Ha AuarpaMme 100 YIPYroi H 0cTaTouHo# nedopmarmii. Jlate onpeneneHue.

11. IToka3aTh [uarpaMMBbl CXaTHsI U PACTSDKEHUS XPYIIKOTO MaTepuaia (Ha mpuMepe 4yryHa). Kakue xapakTepucTHKy IPOYHOCTH
OIIpeNeIAI0TCSA P UCIIBITAHNH, OTIMCATh TTI0BEIeHHE MaTepuana. [Toka3aTs 3CKH3 pa3pyIIeHHOTO 00pasIia.

12. IToka3ats [uarpaMMy CxKaTusl INIACTUYHOTO MaTepuaia (Ha npumepe Mean). Kakue XxapakTepucTHKU IPOYHOCTH OIPEASIIAIOTCS
TIpH MCTIBITaHNH, OIIICATh MTOBEIeHIEe MaTepHrana. [Tloka3aTb 3CKH3 pa3pymeHHOTO 00pasIa.

13. INoka3aTs [uarpaMMy CxKaTusl aHU30TPOIIHOTO MaTepHana (Ha mpuMepe aepesa). Kakue xapakTepucTuky MpOYHOCTH
OIIPEeNIeIIAIOTCS P UCIIBITAHNH, OTIMCATh TI0OBEICHHE MaTeprana. [1oka3aTh 3¢c-KU3bl pa3pyIIEHHOTO 00pa3iia MpH UCIIBITAHUH BIOIb
U TMONEPEK BOJIOKHA.

14. Kakoe HanpsbKeHUE Ha3bIBAOT JoIrycKaeMbiM. PopMyiia Ui ero BbuKciaeHus. JlonyckaeMoe HanpspKeHUe AJs XPYIKOro U
IUIACTUYHOTO MaTepuala.
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Cuur (cpe3). Kpyuenue crepkHst Kpyriioro ceueHus

1. Kakoit Bun nedopmanuu Ha3piBaeTcs caBHr (cpe3). Kakne BO3HUKAIOT BHYTPEHHHE YCHIIHS.

2. Kakue HanpspkeHUs] BO3HUKAIOT P CABUTE (Cpe3e) B MONEPEYHOM CEUSHUH CTepHA. Kak X BEIYUCINTD.

3. Kakue nedopmanuu Bo3HHKAIOT NpH casure (cpese). opMyisl Ui UX onpeneieHus. [loka3aTh MaTeMaTHYECKYIO 3alIiCh 3aKOHA
I'yka npu casure.

4. JlaTb XapaKTepPUCTUKY MOIYJISl YIIPYTOCTH BTOPOTO poaa (Moxyib capura). Ero gusnaecknii cMpici. EXUHAIBI H3MEpEeHUSL.
KectkocTs 1 MOJAaTIMBOCTDb IPU YUCTOM CABUTIEC.

5. 3anmcath 3aBUCHMOCTh MEXKY MOJIYJISIMU YIIPYTOCTH HEPBOTO U BTOPOTo poja u kodddumnmenrom Ilyaccona.

6. YcoBue MpOYHOCTH MPH cABUTE (cpe3e) (3amuch yepes A0MycKaeMoe HalpshDKeHUe U uepe3 koadduipeHT 3amnaca).

7. Buapl pacdyeToB Ha MPOYHOCTH 3aKJICTIOYHOTO COSTUHEHHSI.

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

9. Pacuer 3aKiIenovHOro COeAMHEHHS Ha CMATHE (Ha IPUMeEpE).

10. Pacuer 3aKyieIOYHOTO COCMHEHHS HA pa3pbiB COCUHACMBIX JIHCTOB (Ha IpUMepe).




KpyueHue crepxHs Kpyrioro ce4yeHus

1. Kakoii Bua aedopmaliiiu Ha3bIBaeTCs KPyUCHHEM.

2. Kakue BHyTpeHHHUE yCHIIMsI BO3HUKAIOT NpHu KpydeHuu. Kak ux onpenenuts (Meron). [IpaBuio 3HaKOB JU1st BHYTPEHHETO YCHIIHS.
[MocTpoenue >mops! KpyTAIero MoMmeHTa. [IpaBuia mpoBepKH MPaBHILHOCTH TOCTPOSHHS SITIOP.

3. Kakue HanpspKeHUs] BOZHUKAIOT MIPU KPYUYEHHH B IIONIEPEUYHOM CEYeHUH cTepxHs. Kak ux BeIYuCInTh. ONacHbIC TOUKH,
HarnpsDKeHUs B HUX. Pacnipeenenne HanpsHKeHUH B MONIEPEYHOM CEUEHUH Baa (SII0pa HarpspKeHHs).

4. Kakue nedopmaiiu BO3HUKAIOT TIPU KpydeHur. DopMyIibl Ui UX ONpeeIeHuS.

5. 3anmch 3akoHa ['yka npu kpydeHuu B nedopManusax U HanpspkeHusx. Moayins casura. Ero ¢pusndecknii cmbici. EnuHuiien
nu3MepeHust Moayis capura. @opmyita, KoTopast CBS3BIBAET XapaKTEPUCTUKH YIPYTrOCTH MaTepHraia. JKecTKoCTh IpH KPYIeHHH.
6. 3anmcaTh YCIOBUS IPOYHOCTH U KECTKOCTHU IPU CKPYYHBAaHUM Opyca Kpyrioro ce4eHusl.

7. Pacuet BaJIOB Ha MMPOYHOCTD U KECTKOCTh. BHUJIbI pacueToB Ha MPOYHOCTH (IPOCKTHUPOBOYHBII U IIPOBEPOYHBIN).

8. Crarnuecku HeolpeeMMble 3a/1auu Ipu KpydeHuu. [lopsaok perieHus. Y paBHEHHE COBMECTHOCTH JiepopMariui.

U3rub npsmeIx cTepKHEH

1. Bugel uzruba. [Ipsmoii u kocoii u3ru6. YucThlii ¥ nomnepeyHslii U3ruo.

2. Kakoit Bua nedopmariuu Ha3bIBaeTCs MPSIMOI MOTIEPEYHBIH U3THO.

3. Kakue BHyTpeHHHE CHIIOBBIE (PAKTOPBI BOSHUKAIOT B MONEPEYHBIX ceueHHAX Oanok rpu u3rude. Jlats onpenenenue. Kak nx
onpenenuts (Meron). [IpaBuio 3HakoB I BHyTpeHHero ycuius. [locTpoeHue 31mop BHYTPEHHUX YCHIIHH.

4. TlpaBuia MPOBEPKH MPABUIBHOCTH MIOCTPOCHHUS AMIOP. 3anucath AuddepeHuanbabie 3aBUcUMocTh JKypaBcKoro.

5. Kakue HanpspkeHUs] BOZHUKAIOT MPU IPSMOM IIOIEPEUYHOM H3THOE B MONIEPEYHOM CedeHUH cTepkHs. Kak ux Berunciuth. OnacHsie
TOYKH, HAPSOHKEHUS B HUX. DMIOPHI KacaTeIbHBIX U HOPMAJIbHBIX HAIIPSKSHUH.

6. Kakue nedopmaryy BO3SHUKAIOT IPH MPSIMOM IoNepeyHoM uirube. @opMyiibl Ui UX orpeeneHus. 3anucaTh 3akoH [ yka,
JKECTKOCTh OaJIKK MPU U3THOE.

7. ChopmynupoBarh yciaoBUe IPOYHOCTH NpH u3rude. Tpu Bua 3a1a4.

8. Pacuer 6ayiok Ha MPOYHOCTH.

OCHOBBI TEOPUH HAMPSHKEHHOTO U Ae(hOPMUPOBAHHOTO COCTOSHUS. I HIIOTE3bI MPOYHOCTH

. Uro Takoe HAMPSDKEHHOE COCTOSHUE B TOUKE. BH/IBI HAPSDKCHHOTO COCTOSIHHS.

. Kak onpenenuth riaBHbIe HATPSDKSHUSI U TTOJI0KEHHS TIaBHbBIX IUIOIAI0K NP JTMHEHHOM HANPSDKEHHOM COCTOSHHUH.

. 3ancath GOpMYIIBI IS yACTbHON MOTEHIHATBHON SHEPTUH. DHEPrHs H3MEHEHHUsI 00beMa U SHEPTHs U3MEHEHUST POPMBI.
. Kak onpenenuts riiaBHbIe HAIPSDKEHHS | ITOJIOKCHHS TIIABHBIX IUIOMIAA0K IPH IIOCKOM HAMPSHKEHHOM COCTOSTHUH.

. 3anmcath GOpMYIIBI IS ONIPEICIICHHsT HAUOOBIINX KACATSbHBIX HAMPSHKSHUH U TUIOMIAIOK C/IBHTA.

. 3anucath 00001IeHHBIH 3aK0H I 'yKa.

. IToHsitTue 06 SKBHBAJCHTHOM HAMPSHKSHUH U O PABHOOMACHBIX HAMPSXKEHHBIX COCTOSHHSX.

. Ilepeuncnuts 1 3anucath OCHOBHBIC TUIIOTE3bI IPOYHOCTH MaTepHAIA.
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5.1.2.KoHTposbHbIE BONIPOCH K 3K3aMEHY

C10>KHOE COIIPOTUBIICHUE CTEPIKHS

1. Buasl c105KHOTO CONMPOTHUBICHUS. 3a/1a4H CI0KHOTO CONPOTHBIICHUS.

2. Kocoit n3ru6. Kakue BHyTpeHHUE ycUIUsl U HAPSDKEHUS BO3HUKAIOT, UX 3MIOphL. OIpeaeneHue MoI0KEeHHs CUI0BOM IIOCKOCTH
JIeWCTBHUS MTOJHOTO MOMEHTA, HyJ1eBOM JIuHUY (ocH). UTo Takoe HeliTpanbHas ock. Kakue TOUKM cedeHHs Ha3bIBarOT onacHeIMU. Kak
IIPOBOJUTCS pacyeT Ha MPouHoCTh. OnpeneneHe NepeMenieHui Ipu KocoM u3ruoe.

3. BHeneHTpeHHOE cxaTHe WK pacTsbkeHne. Kakue BHyTpeHHME YCUIIMS U HAIPsDKEHUS BO3HUKAOT. DopMyna Uil onpeneeHust
HanpspkeHus B Touke. [IpaBuno 3HakoB. Kakue Touku cedeHus Ha3plBatoT onacHbIMU. [losioxkeHne HyneBoi muHuK. Dntopa
HOpMAaJIbHBIX HanpspKeHuil. UTo Takoe sApo cedeHus, olpeeeHe ero rpanul. Pacyer Ha IpOYHOCTS.

4. N3rub u xpy4yenue. Buyrpennue ycunus u ux smopsl. Kakue nedopmanun Bajia BEI3bIBAE€T OKPYXKHAs CHIa, OCEBast CHIIA,
panuanpHas cuia. Kakue Touky cedeHus Ha3bIBalOT OMACHBIMU. DIIOPBI HOPMAJIbHBIX U KAaCATENIbHbIX HANPSKEHUH B OIIACHBIX
Toukax. Kak BbiOMpaercs onacHoe ceueHue Bana. OnpeiesieHue 9KBUBAIEHTHBIX HANIPSHKEHUH 110 TPeThel U ueTBEPTOI runoTe3am
npouHocty. IlepBas 1 BTOpas runoTessl IpoyHoCcTU. IIpoekTUpOBOYHBII pacuéT Ha NPOYHOCTb.

Omnpenenenue NepeMeneHni B yIPYrux cucTeMax

5. 3anmce auddepeHInanbHOTO ypaBHEHAS H30THYTOH ocu 6aiku (IpHOIkeHHOE). MeTo I HeTToCPeICTBEHHOTO HHTETPHPOBAHHS
nuGepeHIHaTbHOTO YpaBHEHNS. 3HAaUCHHUS TIepEeMEIeHIH JUI TPaHIYHBIX YCIOBHIL. MeTo/] HadanbHEIX mapamMeTpoB. ITopsmok
oTpeieIeHNs IIepEeMELICHUH C TOMOIIBI0 HEIOCPEICTBEHHOTO MHTErPUpOoBaHus JuddepeHnansHoro ypaBHeHHs, METOAa
HayaJlbHbIX IapaMeTPOB.

6. 3anuce uaTerpana Mopa. Kakue coctansiomue HHTErpaia HCHONb3YIOT IPH pa3HbIX BUAAX AedopMarmu. I e npuMeHsIoT.

7. ®opmynupoBka npasuia Bepemaruna. I'ne npumenstor. Ilokasars Ha npumepe. @opmyna CUMIICOHA AT HEPEMHOXKEHUS
Tpanenui.

Pacuer npocTedmmx cTaTH4ecky HEONpeIeIMMbIX CUCTEM NPH U3rube

8. PackphITh MOHATHE O CTENEHAX CBOOOBI U CBA3sIX. Kakue cBS3M HAa3bIBAIOT HEOOXOIMMBIMH 1 IOTOJTHUTENBHBIMU (JTUIIHUMHN).
Beluncnienue creneHy cTaTHaeckoi HeonpeaenuMocTu. Kak packpbITh CTaTUYECKYIO HEOIIPEASIUMOCTD CUCTEMBI.

9. ITepeuncnuth MOPSAOK pacyeTa MPOCTECHIINX CTATHYECKH HEONPEACTUMBIX CTEPKHEBBIX CHCTeM MeTonoM cui. Kakas cucrema
Ha3bIBaeTCS OCHOBHOM CHCTEMOM MeTo1a cuil (TpeboBaHms, ciocoObl hopmupoBanmst). KanoHndeckast popma 3amucy yciaoBHid
COBMECTHOCTH JehopMaIiii Ui PACKPBITHS CTATHIECKOI HEONpeeNMMOCTH (KaHOHHYECKOe ypaBHeHUe). Du3nye cKuit




cMBICI K03((HUIIMEHTOB, CBOOOIHBIX YWIEHOB KAHOHMYECKUX YpaBHEHHH, NX onpezaeieHue. Ctatuyeckas U qeopMalioHHAas
npoBepku. [locTpoenne NeiCTBUTENBHBIX SMIOP BHYTPEHHUX YCHITHH.

10. YpaBHeHue Tpex MoMeHTOB. Pu3ndeckuii cMbica ypaBHeHHA. OrnpeesieHue CTeNeHN CTaTHIecKol Heonpeaenumoct. Kak
3aJaeTcsl OCHOBHASI CHCTEMA JUIsl ypaBHEHHS TPeX MOMEHTOB. [Topsok pacueTa Hepa3pe3HbIX OaJIOK.

Y CTOWYMBOCTD CKATHIX CTEPIKHEH

11. PackpbITh HOHATHE 00 yCTONUUBBIX U HEyCTONUUBLIX (opMax paBHOBecus. Kpurnueckas cuina. [ Kakux 3J1€MEHTOB
BBITIOJHSIIOT pacyeT Ha YCTOWYMBOCTh. B ueM oH 3akitoyaercs.

12. VcToHuuBOCTb NPSIMOIMHEHHON (JOPMBI paBHOBECHS CXKATBIX CTEPXKHEH B ynpyroii craauu. 3anucars Gopmyiy Dilnepa,
IpeJersl ee IPUMEHHMOCTH. PacKpBITh MOHATHE 0 THOKOCTH M IIPUBECHHON JUTHHE CTEP)KHSI, BIMSHNE PA3INYHBIX CIyJacB
OIOPHBIX 3aKPETLIEHUI CTEPIKHEN.

13. Kak mpoucxXo Ut NoTepsi YCTOHUYUBOCTH MPU HAMIPSDKEHUSX, MPEBBIIIAIONINX MPEE TPONOPIHOHATBHOCTH. 3aHCh (POPMYJIIBI
OHreccepa — SICHHCKOTO JUls OIpEIeIeHUs] KpUTHUECKOH cuilbl. I'padik 3aBUCUMOCTU KPUTHUECKUX HANPSHKEHUH OT TMOKOCTH
crepxHs. [ToHsTHE Ipe/IeIbHON THOKOCTH CTEPIKHSI.

14. Kax BBINOJIHAIOT IPAaKTUIECKUE PACUEThI CIKATHIX CTEPKHEN HAa yCTOMUUBOCTD. 3anucaTh yCIOBUE YCTOMUUBOCTU (POPMBI
pPaBHOBECHS CKATOTO CTEPKHS. UTO MOKa3bIBaeT KOAPPHUIUEHT CHIKEHUS OCHOBHOTO JIOIYCKaeMOT0 HanpspkeHus (k03hGUIueHT
IIPOJIOIBHOTO U3rubda), oT uero 3aBucut. OnpeeneHue Hecyei CHOCOOHOCTH CTEPHKHS.

[IpoxonbHO-TIONEpeUHBINH U3THO MPSIMOTO CTEPIKHS
15. TlonsTie 0 MPOAONIBLHO-TIONIEpeYHOM M3rnde. [IpudImKeHHOE PEelICHNE 3a1a4d MIPH MaNbIX porubax. BHyTpeHHUE YCHITHS U
HanpspkeHus. OnpeneneHue mporuoa.

JlelicTBUE TMHAMUYECKUX HAarpy30K

16. TlepeurcauTh BUIBI AUHAMHYECKUX HArpy30K. UTO MoKa3bIBaeT qUHAMHUYECKH kK03 duieHT. Kakue cyImecTByOT METOIbI
pacdera Ha AMHaMUUYecKue Harpysku (mpunnun Janam6epa). Onpenene-Hue JUHAMUYECKUX HAIPSDKEHUH.

17. Onpenenenre TMHAMHYECKOTO KO UIHEHTa IPH ITOIbeMe-0ITyCKaHHU WM BPAIICHUH dJIEMEHTOB KOHCTPYKIHMH ¢ YCKOPEHHEM.
IMTokazaTh 3MI0pbl BHYTPEHHUX YCHIIUH.

18. OcHOBHBIE TIOHSTHS O CBOOOHBIX M BBIHYKICHHBIX KOJICOAHUSIX YIPYTUX CUCTEM C OJTHOHM CTENeHbI0 cBOOOABI. [Tepuos
(gacrota) konebanuil. Junamuueckuii ko3dunueHt. Yto Takoe pe3oHaHC, MeToabl 00pbObL. OmnpeaeneHyue HaupsLKeHUH pu
BHOPAIIMOHHOHN HArpy3Ke (pacueT paMbl MO/ JBUTATEIEM).

19. Pacuers! Ha yaap. Junamuueckuii koadduuuenr. Pacuer Ha npoyHOCTSH IpH yaape.

JleiicTBUE MEPUOTUUECKH U3MEHSIOIIUXCS HATPY30K

20. TTonsiTue 00 yCTaTIOCTHOM pa3pyIICHHH dJIEMEHTOB KOHCTPYKIIHIA U IeTajel MalliH. BO3HUKHOBEHHE U Pa3BUTHE YCTATOCTHBIX
MOBpEXJCHUI. MeXaHU3M yCTalloCTHOTO paspyuieHus. Kiaccudukanuus pexxuMoB HUKJINYECKAX HArpy30K M HANPSKEHHUH.
OCHOBHBIE XapaKTEPUCTUKH IIUKJIA.

21. TIpenen BeiHOCHKMBOCTH. KpuBast Bémnepa. @akTopsl, BIHUSIONME HA BBIHOCIUBOCTh: KOHIICHTPALUS HATPSHKEHUI, MacIITaOHbIH
3¢ dexT, KauecTBO 00pabOTKH MOBEPXHOCTH, KOIDDHUIIHEHT acuMMeTprH ukia. JpdexTHBHbIC KOAPPUIUCHTHI KOHIICHTPAIIUN
HanpsHKEHUH.

22. BBIHOCIMBOCTB NPH COBMECTHOM IIMKIMYECKOM H3rude U KpydeHnu. Onpenenenue kodhGHIUeHTa 3amaca yCTaJloCTHON
MIPOYHOCTH.

23. JlmarpaMMa HampsDKeHHH.

5.2. Tembl NHCBMEHHBIX PadoT

Tewms! u 3ananus i PP npencrasnens! B uctrounuke JI3.2 (1. 6.1.3 Meroanueckue pa3paboTKH).

5.3. ®oHx OLIEHOYHBIX CPEACTB

®OC pacnonoxer B pasaeine «CBeneHust 00 00pa3oBaTenbHON opranu3anuuy nojapasnen «O6pasoBanuey oduipansHoro cairta 3['Y
http://polaruniversity.ru/sveden/education/eduop/

5.4. IlepeyeHb BUIOB OLEHOYHBIX CPEACTB

J171 KOHTPOJIL OCBOEHUS TUCLUIUIMHBI IPELYCMOTPEH TEKYIINH KOHTPOJIb 3HAHUN U IPOMEXKYTOYHAsl aTTECTALU.

Texymmii KOHTPOJIb MPOBOAUTCS B BUJI€ TMCBMEHHOTO OTIpoca (IpoBepoYHas paboTa) ¥ TECTUPOBAHMS 110 TEMaM 3aHATHH, 3aIUTHI
71a00paTOpHBIX padoT. OLEHOYHBIE CPEACTBA Al IUCEMEHHOTO ONPOCa — KOHTPOJIBHBIE BOIIPOCHI IO TeMaM JTUCLUIIINHBL.
O1neHOUHbIE CPENICTBA U1l TECTUPOBAHUS — TecT MepBoro TUMa: TECTOBOE 3a/laHHE TI0 TEME COAEPKUT 5 BonpocoB. O1ieHOYHbIE
CPEeACTBA IS 3aIUTHI JJAOOPATOPHBIX PA0OT - KOHTPOJILHBIE BOIPOCHL.

[IpomesxyTouHas aTTecTanus — 3a4eT, sk3ameH. OLeHOYHbIe CPeCTBa: I 3a4eTa- CIIMCOK KOHTPOJIBHBIX BOIIPOCOB 10 TeMaM
3aHATUI; AT 9K3aMeHa — SK3aMEHAI[MOHHBIN OHMJIEeT, KOTOPBI COAEPKUT TEOPETHUECKUE BOIIPOCH (IPOBEPKa KaTErOPHHU «3HAThHY) U
3a1a4yi (MpOBEpKa KaTeropuil «yMeTb» U «BIAZIETH)).

6. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE TUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTABUTENN 3arnaBue, pa3MelicHHE WznarensctBo, rox | Komuda-so

JI1.1 |BorBunbeBa M.II. Cratuuecky HeolpeAeauMble pambl 1 Oanku: yue6. mocodue  |Hopuibck, 2010 51




ABTOpLI, COCTaBUTCIIN

3aFHaBI/Ie, pa3sMmenicHue

W3parenscTBO, TOXI

Komnunu-Bo

J1.2

Bonocyxun B. A,
JlorsunoB B. B.,
Esrymenko C U.

ConpoTuBieHNe MaTepHaIoOB: IOMYILEHO M-BOM CEJILCKOTO
x03- Ba P® B kauecTBe yueOHHKA JJISl CTYJICHTOB BY30B

M.: PUOP, Uudpa-
M, 2014

15

JI1.3

I'ypmau 3.M.

ConpoTHBIICHHE MaTepPUANIOB IIPH JACHCTBUH IIEPEMEHHBIX
HaIpsHKeHHi: yued. nocobue

Hopunsck, 2006

50

JI1.4

N.I1. borBuHbeBa

CraTryecku HeonpeAeIMMbIe paMbl U OalIku: yueOHOe mocodue

Hopunsck, 2010

51

6.1.2. JlononHuTeIbHAS JUTEPATYpa

ABTOpI)I, COCTaBUTCIIN

3aFHaBI/Ie, pasMmenicHue

W3paTenscTBo, TOXI

Komnua-Bo

J2.1

®eonocreB B.U.

COHpOTI/IBHeHI/Ie MaTepHUajioB: y‘{€6HI/IK JUIS1 BTY30B

M.: Hayxka, 1986

81

6.1.3. MeTroanueckue pa3paboTku

ABTODBI, COCTaBUTEIHN

3ariaBue, pa3MenieHne

W3narenscTBO, TOI

Konnu-Bo

JI3.1

Hopunsckuit uaIyCTp.
uH-T; cocT. N.I1.
BorBunbena, 3. H.
I'ypmau

CompoTHBIIEHHE MAaTEPHAIIOB: METO. YKa3aHUs K
1a00paTOpHBIM paboTaM

Hopunsck: HUU,
2008

30

JI3.2

Cocr. L.IT.
BorBunbeBa, 3.M.
I'ypmau: Hopunbsckuii
HUHIYCTpP. UH-T

Conporusnenne marepuaioB: COOpHUK — 3aJaHUi Jist

CaMOCTOSTEIBHOM paboThI

Hopunsck, 2002

45

JI3.3

Hopunsckuit ungyctp.
uH-T; cocT.: U. I1.
BorBunbeBa, 3. M.
I'ypmau

ConpoTHBICHHE MaTepUaIoB: COOPHUK 3aJaHH I
CaMOCTOSITETIEHON pabOTHI CTYAEHTOB BCEX CIEIl.

Hopunsck: HUU,
2007

56

6.3.1 IlepevyeHs NporpaMMHOro oGecnevdeHust

6.3.1.1

MS Windows 7 (Homep nuuensun 62693665 ot 19.11.2013)

6.3.1.2

MS Office Standard 2013 (Homep smunensuu 62693665 ot 19.11.2013)

6.3.1.3

MS Office Standard 2007 (Homep muuensuu 62693665 ot 19.11.2013)

6.3.2 Tlepeyenb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

7.1

ZlJ'I}I peaimn3anuunu 06paSOBaT€HBHOFO mnponecca 3aJ1eCTBOBAHBI AyIUTOpUH:

7.2

d Ay,I[I/ITOpI/IH I YTCHUA JIeKL[Hﬁ, 060pyu03aHHaﬂ TEXHUYCCKUMHU CPCACTBAMU O6Y‘I€HI/IH - BUACOIIPOCKTOPOM.

7.3

+ KoMIbIoTepHSIi KITacc AT BBIMOTHEHHS pacdeTHO-Tpaduueckux paboT 1 MPOBEACHNS BCEX BUIOB KOHTPOIIBHBIX
MEPOIPHUATHH C HOMOIIBI0 HHPOPMAMOHHBIX TEXHOJIOTHH.

7.4

1ab0paTOPHBIX padoT.

» Jlaboparopus «ConpoTtusiieHre MarepuanoB» aya. 109, ocHaméHHast 000pyJOBaHHEM M CTEHIIAMHM JJIsl IPOBEACHUS

7.5

HepequL TEXHUYECKUX CPCACTB 06y‘I€HI/I$IZ

7.6

1. Buneonpoekrop, 3KpaH;

1.7

2. IlepcoHanbHBII KOMITEIOTED.

7.8

1. Buneonpoekrop, 3KpaH;

7.9

2. ITepcoHanbHBII KOMITEIOTED.

7.10

HepequL HCIBITATCIBHBIX MAIlIMH U YCTAaHOBOK!

7.11

. YHuBepcanbHas MammHa P-5 (pacTspkeHue, cxaTtue) Harpyska — 5 T.

7.12

. YauepcanpHas mammnHa MP-100 (pactsbkenus ¢ 3anuchio auarpammel). Harpyska 100 KH.

7.13

. YauBepcanpHas MammHa YH-5A (pactspkenue, cxxaTtue); 3anuch quarpammsl. Harpyska 20 T.

7.14

. YauBepcanpHas MamHa Y MM-20 (pactspkenue, cxaTtue, u3rud); 3anuch quarpammsl pactsokenus. Harpyska 20 T.

7.15

7.16

. YcTaHoBKa JJIA ONIPpEACTICHUA MOAYJIA YIIPYTOCTH ITPU CABUTE.

7.17

. YcTaHOBKa JJIs1 MCCIIeIoBaHus H3ruba KOHCOoJIbHOM Oanku. Tun CM-70.

7.18

. YcTaHOBKa AJ1s UCCIIEI0BAHUA KPY4YEHUsI TOHKOCTEHHBIX TpyO. Tun CM-14Mm.

7.19

1
2
3
4
5. YcraHoBKa [uis uccienoBanus nqedopmaryu iomanoro opyca. Tun CM-24
6
7
8
9

. YcraHoBKa A7 McciieioBaHuA AByXonopHoi 6anku. Turn CM-4.




7.20{10. LucpoBoii TEH3OMETPUUECKHI MOCT JUIS CHSATHS ITOKa3aHUi ¢ TeH3oxarankoB. Tum ITM-3.

7.21(11. Tensocranmus CUUT-3.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIMHBI (MOZY JIS)

JI71s1 yerenHoro ocBOeHMsI y4eOHOTO MaTepralla CTYIeHTY HE0OX0IUMO SICHO TOHMMATh 3HAYMMOCTb U MECTO AMCIUIUIMHEL B €70
npodeccHoHaNbHOM MOATOTOBKE U aKTHBHO Y4aCTBOBAThH BO BCEX BHUIAX y4eOHOTrO mporecca. [1o qUCIHIUTMHE YIeOHBIM ITaHOM
IpeTyCMOTPEHA KOHTAKTHAS K CAMOCTOsITeNNbHast paboTa 00yJaromerocs.

KonrakTHas paboTa BKIFOYACT JICKIIMOHHBIC U MPAKTHICCKUE 3aHATHUI, KOJUJICKTUBHBIC H UHIUBUAYaJIbHBIC KOHCYIbTAIMU. [lepen
Ka)KJbIM JIEKIIHOHHBIM U MIPAKTUYECKUM 3aHATHEM CTYICHTY HEOOXOMMO CaMOCTOSTENEHO TPOPad0TaTh MPpeabL Iy N
TEOPETHUYECKHUIT KypC, HCIOJIB3Yys KOHCIIECKT JSKIUA U PEKOMEHIyeMYIo TuTeparypy. Ha JeKIMOHHBIX 3aHIATHIX HEOOXOAUMO
BHUMATEJIbHO CIYIIATh MPenogaBaTesisy, IoIpo0HO U aKKypaTHO BECTH KOHCHEKT, KOTOPBIH JOMOIHIETCS U KOPPEKTHPYETCS B
MpoILIecCe CAaMOCTOATENILHON MPOPa00TKU MaTepraia. [I[pakTHIeCKie 3aHATHS IPETyCMOTPEHBI A (POPMUPOBAHUS YMEHHH
HaBBIKOB IPUMEHEHHUS TEOPHHU HA MTPAKTHKE, PEIIeHNs THIIOBBIX 331a4 MEXaHUKH. Ha mpakTHuecknx 3aHATHAX HEOOXOIMMO aKTHBHO
y4acTBOBaTh B yUe€OHOM Ipoliecce, PU HEOOXOAUMOCTH 33/1aBaTh BOIIPOCHI PETIOIABATEIIO.

Texymuii KOHTPOJIb MPOBOJUTCS B BUAE: ONPOCA Ha 3aHATHUSX, IPOBEPOUHBIX M KOHTPOJBHBIX PabOT IO TeMaM U pa3jiesiaM
JICIUIUTAHEL. J[J1s HOATOTOBKH K TIPOBEPOYHOM paboTe HEOOX0AUMO MPpOopadboTaTh TEOPETHYESCKUI MaTepHal MO JAaHHOMY pa3zeny u
MpaKTHIeCKOe MPUMEHEHNE MaTepralla Ha KOHKPETHBIX 3a1adax. OTBETHTh Ha KOHTPOJIBHBIE BOIPOCHL.

JInist peanu3aii caMOCTOATEIbHOM pabOThI CO3/IaHbI CIICAYIONINE YCIOBUS U MPEANOCHUTKH:

1. cTyneHTh obecnieueHbl HHPOPMAMOHHBIMEU pecypcamu B Oudmuoteke HI'MU (yueOHuKaMu, y4eOHBIME MOCOOUSIME, OAHKOM
WHIUBUAYaJIbHBIX 38IaHUN);

2. cTyeHThl obecnieueHbl MH)OPMAIIMOHHBIMU pecypcami B jiokanbHOU cetd HIMU (B 371eKTpOHHOM BH/I€ BBICTABICHO
METOIUEeCKOe 00ecTiedeH e AUCIUILTHHBI «COMPOTUBIICHUE MATEPHUATIOBY);

3. CTYZAEHT MMeeT BO3MOXKHOCTH 3apaHee (C OIepekeHHEeM ) IIOATOTOBHUTHCS K 3aHATHIO, ITOTBITATECSI OTBETUTH HA KOHTPOJIBHBIE
BOIIPOCHI, 1 0OPaTUTHCS 3a IOMOIIBIO K IIPETIOJaBaTeNIo B CIIydae HEOOX0IUMOCTH;

4. pa3paboTaHbl KOHTPOJIHUPYIOLIIE MaTePHANbl B TECTOBOH (hOpMe, TO3BOJIIONINE OTIEPATHBHO OLEHUTH YPOBEHb ITOTOTOBKU
CTY/ICHTOB;

5. OpraHU30BaHBI €XKEHEIEIbHbIC KOHCYIIbTAILlIH.

Texymmas camocTosiTeNnbHas padboTa 1o JUCLUILIMHE HalpaBiieHa Ha yIIIyOJIeHHe U 3aKpellieHHe 3HaHUM CTyeHTa, Ha pa3BUTUE
MPAaKTHIECKUX YMEHHI, BKIIFOUaeT B ce0s CIeayronIre BB padoT: padoTa ¢ JIEKIIMOHHBIM MaTepUaioM; TOJATOTOBKA K
MPAKTHIECKUM 3aHATHSIM; H3y4eHHE TeM, BHIHECEHHBIX Ha CaMOCTOSTENBHYIO TPOpabOTKY; IIOATOTOBKA K IIPOBEPOTHBIM H
KOHTPOJIbHBIM paboTaM.

Obs13aTebHas caMOCTOsATeNbHAsE paboTa 0OecIeunBaeT MOArOTOBKY CTY/IEHTa K TEKYIIHM ayIUTOPHBIM 3aHATHSIM. Pe3yabpTaThl 3TOM
MOJITOTOBKH MPOSIBISIFOTCS B AKTUBHOCTH CTY/ICHTA HA 3aHATUSX, BBHIMOJHEHHH KOHTPOJIBHBIX paboT, TECTOBBIX 3aJaHUl U IPYTHX
(bopM TekyIIero KOHTposl. bayuibl, momy4eHHbIe CTYJeHTOM IO pe3yiIbTaTaM ayIHTOPHON paboThl, HOPMHUPYIOT OLIEHKY TeKyIIeh
YCIIEBAaEMOCTH CTYZACHTA MO JUCIHUILINHE.

ITpoMesxyTodHas aTTeCTAIHs 110 JUCIMIUTMHE (3a4eT, 3k3aMeH). [I0AroToBKa K MPOMEKYTOYHON aTTECTAMH BKIIIOUAET IPOPadOTKY
TEOPETHYECKOTO MaTepHaa, OTBEThI Ha KOHTPOJIBbHBIC BOMPOCHI, pa3dop M CAaMOCTOSITEILHOE PEIICHHE TUITOBBIX 3a1a4 PAcueTOB Ha
MIPOYHOCTH M JKECTKOCTh. BOMPOCHI, BO3HUKAIOIIHE BO BPEMSI IIOATOTOBKH, MOKHO BBISICHHTBH HA KOHCYJIBTAIIMH Mepe]l SK3aMEHOM.




MuHuCTEpCTBO HAYKH U BbicIIero oopasopanus 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




@DOHJ OIIEHOYHBIX CPEACTB MO AucHHUILTHHE CONMPOTHUBICHUE MATEPHATIOB ISl TEKYIIEH/
MIPOMEXKYTOUHOM aTTecTanuu pa3paboTaH B COOTBETCTBUU ¢ DenepalibHbIM IOCyAapCTBEHHBIM
00pa3oBaTeNIbHBIM CTaHJAPTOM BBICHIETO O0pa30BaHHs IO CICHHATBHOCTH | HANpaBJICHUIO
noaroroBku 23.03.02 HazeMHble TpaHCHOPTHO-TEXHOJIOTMYECKHE KOMIUIEKCHl Ha OCHOBE
Paboueii mporpammer qucturuinHbl COMPOTHBIICHUE MaTEPUAIOB, YTBEPXKICHHOH peIICHHEM
yaenoro copeta ot 07.05.2025 r., [Tonoxenus o popmupoBanun PoHAa OLIEHOYHBIX CPEACTB IO
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
4 cemecTp
5 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 BO3ICHCTBUS OBIBAIOT, KaK M300pakKarOT CHIJIOBBIE BO3ICUCTBUS 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 ONPENETICHUsI 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 gHarpamme.

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 HUCIBITAHUHU, OMHCATh
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 nedopmarini BO3HUKAIOT MpH cABHTe (cpese). DopMyItbl [UTst UX ONpeaesIeHHs.
[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 WU
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 cxxatue win pactsbkeHue. Kakue BHyTpeHHME yCUITHS U HAPSKEHUS
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
IIEPEMEIICHUN Ul TPaHWYHBIX YCIOBUMM. Meron HadaneHbIX mnapaMmerpoB. 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
CTEp KHEBBIX CHCTEM METOAOM chil. Kakas cuctema Ha3bpIBaeTCs 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
CTaTUYecKOol HeompenenuMocTu. Kak 3amaeTcss OCHOBHas CUCTeMa JJIsl 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.
3amucarb YCIOBHE YCTOMUMBOCTH (DOPMBI PABHOBECHS CXKATOTO CTEP)KHA. UTO MOKa3bIBaeT
KO3(QULHUEHT CHUKEHHSI OCHOBHOI'O JIOIYCKaeMOIo HanpskeHUs (Ko (UIHMEHT NPOoJOIbHOTIO
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
OJIHOU cTeneHblo cBoOoabl. Ilepron (vyactora) konebanuii. Junamuueckuii 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 HAaNpsDKeHUH, MaciuTaOHbBIA 3(QQeKT, 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).



