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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.
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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: b1.0.15

2.1

TpeGoBaHus K NpeABAPUTEIbHON MOATOTOBKE 00y4alOUIerocs:
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3HaTh: (byHﬂaMeHTaJ'H)HBIe OCHOBBI BBICIIICH MaTCMaTUKU,

212

COBpPEMCHHBIC CPCICTBA BBIYUCIIUTEIBHON TCXHUKHU,
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(pyHI[aMCHTaJ'[I)HI)IC TMOHATHS, 3aKOHBI 1 TCOPUU KJIAaCCUYECKOM (1)PI3I/IKI/I;

214

OCHOBHBIC 3aKOHBI T€OMETPHUICCKOI'O (pOpMPIpOBaHI/ISI, TMOCTPOCHUA U B3aMUMHOTI'O IEPECCUCHUA Moneneﬁ IIJIOCKOCTHU M
IMPOCTPAHCTBA,

2.15

OCHOBBI MOACIUPOBAHUS ABVKCHUS 1 PABHOBCCHUS MAaTCPUAJIbHBIX TCII;

2.16

(yHIaMEHTaJIbHBIC IOHATUS U METOJbI PACUETOB Ha IIPOYHOCTH U KECTKOCTh MPH IIPOCTOM COIPOTUBIICHUH;
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TCOMETPHUICCKUC XapaKTCPUCTUKU COCTABHBIX Ce‘IeHHfI;

2.1.8

MEXaHUYECKHE CBOMCTBA U KOHCTPYKIHMOHHAA NPOYHOCTH METAJJIOB U CIIJIaBOB.

2.19

YMeTh: caMOCTOSTENILHO UCTI0JIb30BaTh MaTeMaTHYECKUH arrapar,

2.1.10

pa6OTaTL Ha NEPpCOHAJIbHOM KOMITIBIOTEPE;

2111

BBITIOJIHATD U YATATh YEPTEXKU DJICMCHTOB KOHCprKHPIfI;

2.1.12

MNPUMEHATH METOABI PECIICHUA 3a4a4 O ABUKCHUH U PABHOBECHUU MEXAHUYECCKUX CUCTEM;

2.1.13

BBITIOJIHATH paCyY€Thl HA MPOYHOCTH U )KECTKOCTH IMPU NPOCTOM CONIPOTUBJIICHUU.

2.1.14

BnageTs: nepBUYHBIMU HABBIKAMH U OCHOBHBIMH METOJIAMHU IPAKTHYECKOTO HCIIOIb30BAHHS COBPEMEHHBIX KOMITBIOTEPOB
JUTSL BBITTOJTHEHHST MaTEMATHIECKUX PacueToB, 0(popMIIeHUS pe3yabTaTOB paciyera, COBpEMEHHON HayYHO! JIMTEpaTypoi,
HaBBIKAMH BEJICHUS (PU3HMYECKOTO SKCIICPUMEHTA.

2.1.15

2.1.16

M3yunts quCIUIITNHBL:

2.1.17

MaremaTuueckuii aHaau3

2.1.18

Psanel n nuddepernmansaple ypaBHEHHUS

2.1.19

AHanuTHdeckasi FeOMeTpHs U JIMHeHHas anredpa

2.1.20

Teopust BeposITHOCTEH U MaTeMaTHYeCcKasi CTATUCTHKA

2121

duzuka

2122

HaueprarenbHas reoMeTpHs ¥ HHXKeHEpHas Tpaduka

2.1.23

Nudopmaruxa

2.1.24

TeopeTtnueckas MexaHuKa

2.2

JMCIMIINHBI M MPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOM TUCHUIIHHBI (MOTYJIsI) HEOOXOMHMO KaK
npeIuIecTRYIOLIee:
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TCOpI/Iﬂ MCXaHHU3MOB U MAlllMH.




2.2.2|[leranu ManivH U OCHOBBI KOHCTPYHPOBAHUIS.

2.2.3|[IpoekTrpoBaHNe METALTUIECKIX KOHCTPYKIHHA OAbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAIIIHMH U
000pyI0BaHUsL.

224 CTpOI/ITeJ'H)HaSI MCEXaHHUKa U MCTAJNIMYCCKNEC KOHCTPYKIHH.

2.2.5|/luHamMuKa U IPOYHOCTH MAIIIHH.

2.2.6|HanéxHOoCTh Mo IpEMHO-TPAHCTIOPTHBIX, CTPOUTEIIBHBIX H JIOPOXKHBIX MAIIIHH.

2.2.7|TpeHue ¥ H3HOC MalINH.

(MOZY.JIsI)

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbBI

OIIK-5.1: CniocodeH y4acTBOBATh B pa3padoTKe KOHCTPYKTOPCKOIl JOKyMeHTAllUU B 00;1acTH NPodeccHOHANLHOI
JaesiTeJibHOCTHH ¢ yueToM TpeGoBanuii ECKJI

3HaTh:

YMeThb:

Baagers:

OIIK-1.1: Crioco0eH NpuMeHATh METOAbI MATEMATHYECKOI0 aHATU3a B NPOo¢ecCHOHATbHOI 1esITeJIbHOCTH

3HaTb:

YMmeTn:

Baagers:

OIIK-1.2: Crioco0eH NpUMeHATh ecTeCTBEHHOHAYYHbIE 3HAHUS B NMPo(ecCHOHATLHOM AesiITeTbHOCTH

3HaTb:

YMmeTn:

Baanern:

OIIK-1.3: Cnoco0eH npuMeHATH 001eNH:KeHePHbIe 3HAHUS B MPO(ecCHoHATLHOM AeATeTbHOCTH

3HaTb:

YMmeTn:

Baanern:

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYarOLMiics J0/KeH

3.1|3unarth:

3.1.1|OcHOBHBIE IPUHILIUIIEL, TTOJOKEHHUS U TMIOTE3bI COPOTUBIICHUS MATEPUAIIOB, METO/IbI M IPAKTUYECKHE IIPUEMBI pacueTa
CTepKHEH M CTePKHEBBIX CHCTEM IPH Pa3IMIHBIX CHIIOBBIX, 1e(OPMAIIMOHHBIX ¥ TEMIIEPaTyPHBIX BO3ICHCTBHSAX,
INPOYHOCTHBIE XapaKTEPUCTUKHU U APYTHe CBOMCTBA KOHCTPYKIIMOHHBIX MaT€pHaoB.

3.2|Ymerh:

3.2.1|{T'paMOTHO COCTABIIATH PACUETHBIE CXEMBI, OIPEIENATh TEOPETHIECKH U HKCIIEPUMEHTAIPHO BHYTPEHHHE YCHITHS,
HaIpsDKeHUs, fedopMaliy 1 NepeMelleHus], BBIIONHATE IPOSKTUPOBOYHBII U IPOBEPOUHBII pacyeThl Ha MPOYHOCTb.

3.3|Baanern:

3.3.1|HaBbikamu pacuéToB geTalell MallvH U MEXaHU3MOB Ha IIPOYHOCTb, )KECTKOCTh U YCTOHYUBOCTD IPH PA3IUYHBIX
BO3ICHCTBHUAX C HIOMOIIBIO TEOPETHIECKAX METOOB.

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOY JIA)

JI1.3J12.1J13.2

Kon HaunmenoBanue pasnesos u teMm /Bua | Cemectp /| Uacos | Komneren- | Jluteparypa | Unte | Ilpumeuanue
| 3aHATHA 3aHATHA/ Kvbpc 1001 DAKT.
Pazgean 1. IlepBblii cemecTp 00y4enus.
11 Beenenue B kypce «ConpoTuBieHue 4 1 JI1.1J11.2 1
Matepuanony. /JIex/ JI1.3J12.1J13.2
1.2 LenTpansHOE pacTsHKEHHE U CHKATHE 4 1 JIL.1 JI1.2 1
IpSIMOTo CTepKHS. /JIex/ JI1.3J12.1J13.2
1.3 Kpy4enue npsimoro crepxHs. /Jlex/ 4 2 JI1.1JI11.2 2




14 W3ru6 npsaMeix crepskHelt. /Jlex/ 4 2 J1.1J11.2 2
JI1.3J12.1J13.2
15 JnarpamMma pacTsKEHHST 4 2 JI.1J11.2 2
MaJoyriepoaucToi cranu. /J1ad/ JI1.3J12.1J13.1
J13.2
1.6 PacueTsl Ha IPOYHOCTE NPU PACTIKEHUN U 4 2 JI1.1 J11.2 1
CXKaTUH MpIMOTo cTepkHs. /TIp/ JI1.3J12.1J13.2
1.7 PacdeT Ha IPOYHOCTP U JKECTKOCTh TPH 4 2 JI.1J11.2 1
KPY4EHUU IIPSAMOro cTepikHs». /I1p/ JI1.3J12.1J13.2
1.8 PacueT Ha IpOYHOCTH NPU M3TUOE TPOCTHIX 4 4 JI1.1 J11.2 2
6anok. /TIp/ JI1.3J12.1J13.2
1.9 [TonroToBka K NpakTUYECKUM H 4 50 JI1.1J11.2 0
nabopaTtopHbeIM 3aHsTUAM. /Cp/ JI1.3712.1J13.2
1.10 BrinonHenue u moaroroBska K 3ammure PI'P 4 51 JI1.1J11.2 0
u3auery. /Cp/ JI1.3712.1713.2
Paznen 2. [IaTeiii cemecTp
2.1 CI0’KHO€ COIIPOTUBIICHUE: U3TUO C 5 2 J1.1J11.2 0,5
kpydenuem. /JIex/ JI1.3J12.1J13.2
2.2 VYcToiunBOCTh CKAThIX cTepxkHen. /Jlex/ 5 2 JI1.1J11.2 0,5
JI1.3712.1J13.2
2.3 JelicTBUE AMHAMUYECKUX HArpy30K. 5 2 J1.1J11.2 0,5
/Jlex/ JI1.3J12.1J13.2
24 JleiicTBre NEpUOAMYECKH NU3MEHSFOLIIXCS 5 2 JI.1J11.2 0,5
Harpy3ok. /Jlex/ JI1.3712.1713.2
2.5 Pacuer craTHuecky HEOTPEACTMMbIX 5 2 JI1.1J11.2 0,5
cucrem. /TIp/ JI1.3712.1J13.2
2.6 Pacuer cxxatsix crepxueil. /IIp/ 5 2 J1.1J11.2 0,5
JI1.3J12.1J13.2
2.7 Pacuer quHaMU4eCcKoro AeicTBUs 5 2 JI1.1J11.2 0,5
Harpy3ok. /I1p/ JI1.3J12.1J13.2
2.8 Pacuer Ha nepuoaudeckoe neicTaue 5 2 J1.1J11.2 0,5
Harpy3ok. /TIp/ JI1.3J12.1J13.2
2.9 Brmoanenue u moaroroska k 3ammure PI'P 5 74 JI1.1 0
nsk3ameny. /Cp/ JI1.2J12.1J13.2

S. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KontpoJbHbIe BOIPOCHI U 3aIaHUS

Beenenue B kypc «ConpoTHBIEHHE MaTEPHATIOB)

1. Yro m3yqaer qucuurinHa « CONpoOTHBIEHHE MaTEPHATIOBY.

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

3. MonenupoBaHue 3JIeMEHTOB KOHCTPYKIUI 1 AeTaneil MamiH. YTo Takoe pacueTHas cxema. Kakue BHeUTHHE BO3IEHCTBUS
OBIBAIOT, KaK N300paXaroT CUJIOBbIE BO3/ICHCTBUS HA CXEME.

4. MogaenupoBanue marepuana. OCHOBHBIC THIIOTE3bI (IOMYIICHHUS) O CBOHCTBaX MaTepHajoB AeHOPMHUPYEMBIX TBEPbIX TEII.
5. MopenupoBanue neopmannu. HazoBure 0OCHOBHBIE THIIOTE3BI (JONYIIEHUS) O XapakTepe 1e(hOPMUPOBAHHS 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 BHYTpPEHHSI CHJIa B CONIPOTHUBIEHUN MaTepraoB. Kakue BHyTpeHHHE yCHIHs ObIBAalOT. METOA onpenesieHust
BHYTpeHHUX ycmiuil. Ero uznes (B e 3akirouaercs). UTo Takoe 31opa BHYTPEHHETO YCHIIUS.




9. Uro Takoe HaIpsDKEHHUE B TOUKE CEYEHUS CTEPXKHS. 3alHUIINTE BEIPAXEHHU BHYTPEHHUX YCUIIUH uepe3 HOpMajbHbIE U
KacaTeNbHbIE HANPSKEHHUS.
10. Yto takoe nedopmanus Tena. Bunsl nedopmanuu. Kakue nedopmanny 6bIBatOT.

LleHTpanbHOE pacTsHKEHUE U CHKATHE MPSMOTO CTEPIKHS

1. Kakue BHyTpeHHHE YCUIINS BO3HUKAIOT IIPH PACTSIKEHHH-CIKATUH.

2. 3anmcath GOpMyITBI IUTs ONPE/ICIICHNs] HATIPSDKCHUH B MOMEPEYHBIX M HAKIIOHHBIX CEUCHUSX Opyca MPH PaCTSHKEHUU — COKATUH.
3. 3anmcaTh 3aKOH MAPHOCTH KacaTebHBIX HAMIPSHKSHUH.

4. Tloka3aTh BUJ SMIOPHI HAMIPSHKSHUN MPH PACTSHKEHUU — CIKATHH.

5. Kakue nedopmariy BOSHUKAIOT TIPU pacTshHkeHUH U cxxatud. Koagduuuenr Iyaccona.

6. Maremaruueckas 3anuch 3akoHa ['yka. Uto xapakTepusyeT MOLyJb YIPYroCTH nepBoro poaa (Moxyis FOnra). Ero ¢pusnyeckuii u
rpaduaeckuii cMbICI. JKeCTKOCTh U MOJATIMBOCTD IPH PACTSHKEHUH U COKATUH.

7. Yto0 Takoe JoIyckaeMoe HanpsbkeHue, KoagQuuueHT 3anaca IpoYyHOCTH.

8. 3anmcath ycinoBre MPOYHOCTH NPH PACTSHKEHUN-CKATHHU VIS XPYIIKAX MaTepPHAJIOB.

9. 3anucath yCIOBHE MPOYHOCTHU M KECTKOCTH NP PACTHKCHUH-CIKATUH IS TNTACTUYHBIX MATEPHAJIOB.

10. IToxa3aTs TpH OCHOBHBIX BHA 3a/a4 MPH pacueTax Ha MPOYHOCTD.

['eomeTpuyeckue xapaKTepUCTHKH ITOTIEPEYHBIX CEUCHUN CTepKHEH

1. JInst yero BBIYHUCIISIOT FEOMETPUYECKHE XapPaKTEPUCTHKH CEUCHHIMA.

2. 3anmcatb GOpMyIIBI IUTS ONPE/IeNICHNS CTATHYECKUX MOMEHTOB M IIEHTPA TSDKECTH IUIOMIA/IH.

3. Kak BBIYHCIIAIOTCS OCEeBbIE, NOJSIPHBIE U IICHTPOOEKHBIE MOMEHTHI HHEPIMH TUIOMAN (IPSIMOYTOJIbHUKA, KPYTa, TPEYTOJIbHUKA).
4. Kak BBIYUCIINTE MOMEHT HHEPINH IDIOCKUX CEUYCHUH MPHU MapalieIbHOM TepeHOce KOOPANHATHBIX OCEH.

5. Kak BBIYHMCIUTH MOMEHT MHEPLIUH TUIOCKMX CEYCHUH NP MOBOPOTE KOOPIUHATHBIX OCEii.

6. @opMyIIBI U1 OTIpeieIeH s TTIaBHBIX MOMEHTOB HHEPIUH U TIOJIOKEHHS TIIaBHBIX OCEH.

7. Pacckaxure MOps0K BEIYHCICHUS MOMEHTOB WHEPIIMH CIIOKHBIX CEUCHHMA.

8. UTo Takoe MOMEHT CONPOTHUBIICHUS CEUEHUSI, TIe €T0 HCIONB3YIOT.

MexaHu4yeckne XapakTepUCTHKH MaTepraja

1. Kakue ucnbITaHus IPOBOAATCS [UIs ONPEEIICHNs XapaKTepUCTHK MaTepHraia. [lepeunciiuTe MexaHMYECKHE XapaKTEPUCTHKH
MaTepHaa.

2. Ilepe4ynciiuThb 30HBI HA JUarpaMMe PacTsHKEHHUS MaJoyriIepoanucToi cranu. Onucarh NOBeAeHUE MaTepyalla B KaXKI0H 30He.
[MokazaTb 3cKU3 pa3pyIIeHHOTO 00pa3iia u3 MaJoyTrIepOAUCTOH CTaIn

. Uro Takoe Hakiern. [loka3zaTs Ha [uarpamme.

. I[Toka3zate rpadyk pacTsHKEHHS CTANH B 0CSIX G — €. OTMETUTH XapaKTEPUCTHKHU IMPOYHOCTH MaTepraia. VX erHUIBI I3MEpEHHsI.
. 3anmcath GopMyIly AJsl ONIpeAeNeH s peelia IPOIOPLUOHATILHOCTH. [laTh onpeeIeHue.

. 3anmcath GopMyITy AJIsI ONIpeAeNIeH s Ipeelia ynpyrocTu. JlaTe onpeeieHue.

. 3anmcath GopMyiy AJsl OIIpeAeneH s Ipeena TeKydecTu. JlaTb onpeaeneHue.

. 3anmcatb GopMyIy AJIsI ONIpeAeNeH s Ipeesia IPOYHOCTH. JlaTh onpeneneHue.

. 3arucatb (OpPMYJIBI AJIs ONIPEACIICHUS XapaKTePUCTUK TUIACTHYHOCTH. J[aTh onpeneneHue.

10. Boigenuts Ha AuarpaMMe JI0JI0 YIPYrod U ocTaTouHo# nedopmarmii. Jlath onpeneneHue.

11. TToka3aTh AuarpaMMsl CXKaTUs U pacTsDKEHUS XPYIKOro Marepuania (Ha nmpumepe 4yryHa). Kakue xapakTepucTHKH IPOYHOCTH
OIIpeENAI0TCs P UCTIBITAHUY, ONMCATh IOBeJCHIE MaTepuaia. [loka3aTh 3CKU3 pa3pyLIEHHOTo 00pasia.

12. Tloka3aTh AuarpaMMy CXaTus IJIACTUYHOTO MaTepuana (Ha npuMmepe Mean). Kakue xapakTepuCTHKU POYHOCTH OIPEEIISIOTCS
IIPU UCTIBITaHUH, OIIHCATh IOBeJIeHue MaTepuaia. [Toka3aTh 53CKHU3 pa3pyleHHOro oopasia.

13. Tloka3aTp AuarpaMMy CKaTusl aHU30TPOITHOTO MaTepuana (Ha mpumepe zepea). Kakue xapakTepuCcTHKH IPOYHOCTH
OIIpEeENAI0TCS TP UCTIBITAHUY, OIIMCATh NTOBeJeHHE MaTepHana. [Ioka3aTb 3CKU3bl pa3pyLUIEHHOTo 00paslia IpH UCIIBITAHUY BAOJIb U
MIOTIEPEK BOJIOKHA.

14. Kaxoe HanpshkeHUE Ha3bIBalOT AomnyckaeMbiM. @opmyina a1 ero BelunciaeHus. JlomyckaeMoe HalpsKeHue Ul XpYIKOro u
IUTACTHYHOT'O MaTepuaa.
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Casur (cpe3). KpyueHne cTepskHst Kpyriioro ce4eHus

1. Kakoit Bun nedopmanun Ha3piBaeTcs caBHT (cpe3). Kakne BO3HUKAIOT BHYTPSHHHE YCHIIHS.

2. Kakue HanpspKeHUS! BOSHUKAIOT IIPH CABUTE (Cpe3e) B MONEPEeUHOM CEYeHUH cTepxHA. Kak X BBIYHUCINTS.

3. Kakue nedopmaru Bo3HUKAOT Tpu casure (cpese). @opmyiisl s ux onpeneneHus. [Tokazars MaTeMaTHYECKYIO 3alUCh 3aKOHA
I'yka npu casure.

4. laTh XapaKTEPUCTUKY MOJIYJISl YIPYTOCTH BTOPOTO poaa (Moaynb casura). Ero ¢pusnueckuii cmpici. EAuHUIBI H3MEpEHUS.
JKecTKOCTh U TOAATINBOCTD NPH YHCTOM CJ/IBUTE.

5. 3anucaTth 3aBUCUMOCTH MEXIY MOLYIAMH YIIPYTOCTH IEPBOTO U BTOPOro poxa u kodddunuenrom Ilyaccona.

6. YciioBue MpOYHOCTH MPH CABUTE (cpe3e) (3amuch Yepe3 IOoIycKaeMoe HalpshKeHUe U 4epe3 Kod(hQHIMEHT 3amaca).

7. Buasl pacueToB Ha MPOYHOCTD 3aKJIECMOYHOTO COETUHEHHUSL.

8. Pacuer 3akJernoyHoro coelMHeHUs Ha cpe3 (Ha mpumepe).

9. Pacuer 3akJIenoYyHOro COeIMHEHUS Ha CMsITHE (Ha ITpUMepe).

10. Pacuer 3aKJIeIOYHOTO COEIMHEHHS Ha pa3pbiB COCUHAEMBIX JIMCTOB (Ha IpUMepe).

KpyueHue cTepskHs KpyIiioro ce4eHus

1. Kaxoii Buz nedopmanuu Ha3bIBaeTCA KPyUCHHUEM.

2. Kakue BHyTpeHHUE yCUIIUs BO3HUKAIOT IpH KpyueHuu. Kak ux onpenenuts (Meron). IIpaBuio 3HaKoB Ui BHYTPEHHETO YCUIIUSL.
[TocTpoenue amropsl KpyTsiero Momenra. [IpaBuia npoBepku NpaBUIbHOCTU IOCTPOEHUS JIIOP.




3. Kakue HanpspkeHUs! BOZHUKAIOT MIPU KPYUYEHHH B IIONIEPEUYHOM CeYeHUH cTepxHs. Kak ux BerYucianTb. OnacHbIe TOUKH,
HanpspKeHHs B HUX. Pactipenenenye HanpspKeHUH B IONEPEYHOM CEUESHUHM Bajla (SII0pa HAMPSKEHUS).

4. Kakue nedopmanuy BO3HUKAIOT NpU KpyueHUH. DopMysibl U1 UX ONpeIesIeHHS.

5. 3amuck 3akoHa ['yka npu Kpy4eHHH B eopManusax U HanpspkeHusx. Moayis casura. Ero ¢pusndeckuii cMbici. EnuHuib:
u3MepeHust MotyJas casura. @opmyiia, KOTOpast CBS3BIBAET XapaKTEPUCTUKH YIIPYrOCTH MaTtepuaia. JKecTKOCTh PH KPYyYEeHUH.
6. 3anmcaTh YCJIOBHS IPOYHOCTH U JKECTKOCTH IPU CKPYUYHBAHUU Opyca KPYIJIoro CEeYeHusl.

7. Pacuet BaJIOB Ha MPOYHOCTD U KECTKOCTh. BHUJIBI pacueToB Ha MPOYHOCTH (IIPOCKTHUPOBOYHBII U IIPOBEPOYHBIN).

8. Crarnuecku HeolpeIeMMble 3a/1a4u IIpH KpydeHuu. [Topsaiok pemeHus. YpaBHEHHE COBMECTHOCTH Ae(opMaluii.

U3rub npsmeIx cTepiKHEH

1. Bugp! uzruba. [Ipsmoii u kocoii u3ru6. YucThlii U nmomnepeyHslii u3ruo.

2. Kakoit Bua nedopmariuu Ha3bIBaeTCs MPSIMOI MOTIEPEUHBIH U3THO.

3. Kakue BHyTpeHHHE CHIIOBBIE (PAKTOPBI BOSHUKAIOT B ITONEPEYHBIX CEUEHUAX Oanok mpu u3ruode. Jlats onpenenenue. Kak ux
ompenenuTs (MeTox). IIpaBuio 3HaKOB I BHYTpeHHero ycwius. [locTpoeHne smop BHYTPEHHUX YCHUIIUI.

4. IpaBuia NpoBepKH MPaBUIBHOCTHU IIOCTPOEHUS 3MMI0p. 3anucarh auddepeHuaibHbie 3aBUCUMOCTH JKypaBCcKOro.

5. Kakue HanpspKeHUsI BOSHUKAIOT IIPH IPSIMOM MOIEPEYHOM H3THOE B HONEPEYHOM CedeHHH cTepHs. Kak ux Berauciuts. OnacHble
TOYKH, HAPSDKEHUS B HUX. DMIOPHI KacaTeIbHBIX U HOPMAaJIbHBIX HAMIPSIKCHUH.

6. Kakue nedopmary BO3HUKAIOT IPH MPSIMOM ITONepeyHoM uirube. @opMyIisl A1 UX ompeaesieHus. 3anucarh 3akoH ['yka,
KECTKOCTb OaJIKK IIPU H3THOE.

7. ChopmynupoBath yciaoBUe IPOYHOCTH NpH u3rube. Tpu Bua 3a1a4.

8. Pacuer 6aiok Ha MPOYHOCTH.

OmnpezesneHue nepeMenieHii B yIpyrux cucreMax

1. 3amuch quddepeHHanTbHOTO YypaBHEHHS H30THYTOH ocH 0anku (MpuoIKeHHOE). MeTo 1 HeroCpeACTBEHHOTO HHTETPUPOBAHHUS
IUuQepeHInaNbHOr0 YpaBHEH!s. 3HAaYCHUs [TepeMEIleHUH 1JIs TPaHHYHbBIX yCI0BUil. MeTon HavanbHbIX apameTpoB. [Topsiok
oTIpeieIeHHsI TIepEMENICHHUH C TOMOIIBI0 HEMOCPEICTBEHHOTO HHTETPUPOBAaHUS TUddepeHInansHOro ypaBHEHHUs, METOAa
HaYaJIbHBIX [1APAMETPOB.

2. 3anuch uHTerpasia Mopa. Kakue coctapisironie HHTerpaia UCIob3yoT IPH pa3HbIX BUAax aedopmarmu. I'1e npuMeHsoT.

3. ®opmynupoBka npasuia Bepemaruna. I'ne npumenstor. ITokazats Ha npuMepe. @opmyna CUMIICOHA IS IEPEMHOXKEHUS
Tpanenun.

5.1.2.KoHTpoONBHBIE BOTIPOCHI K IK3aMEHY

OCHOBEI TEOPUH HANPSHKEHHOTO U 1e(hOPMUPOBAHHOTO COCTOSHUSA. [ HIIOTE36I MPOYHOCTH

. YTo Takoe HanpsHKEHHOE COCTOSHHUE B TOYKE. BUIIbI HANIPSDKEHHOTO COCTOSIHUSI.

. Kax onpenenuts rnaBHbIe HATIPSDKEHWS U TTOJI0KEHHS TIIaBHBIX ILIOINAI0K P JIMHEHHOM HANPSDKEHHOM COCTOSHHUH.

. 3arucathb GOpPMYJIBI IS YACTbHOM MOTEHIMATBHOW SHEPTUH. JHEPrus U3MEHEHUs 00beMa 1 SHEprusi U3MEHEHHs (HOPMBI.
. Kax onpenenuth rnaBHbIe HAIPSDKEHUS U TTOJIOKEHUS TIIABHBIX TUIOMIAIOK MTPU INIOCKOM HAINPSHKEHHOM COCTOSIHHUH.

. 3arucathb GOPMYJIBI IS ONPEICIICHUS HAUOOIBIINX KacaTeIbHbBIX HAMPSHKCHUH U TUIOIIAIOK CIIBUTA.

. 3anmcats 0000mIeHHEIH 3aKkoH ['yka.

. [TonsiTHEe 00 9KBUBAJICHTHOM HANPSIKCHUHU U O PABHOOIACHBIX HAMPSHKEHHBIX COCTOSHUSIX.

. [lepeynciUTh 1 3aMMCaTh OCHOBHBIE THIIOTE3BI IPOYHOCTH MaTepHaa.
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C10>KHOE COIIPOTUBIICHUE CTEPIKHS

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

2. Kocoii n3ru6. Kakue BHyTpeHHUE yCUIIUS U HANPSDKEHUs BO3HUKAIOT, MX 3M0phl. OmpeseneHye nojaoKeH! s CUIIOBOU IIIIOCKOCTU
JIeHICTBUS MOJIHOTO MOMEHTA, HyJIeBOW InHUHU (ocH). UTo Takoe HeWTpanbHas och. Kakue ToukM ceueHrs Ha3bIBatOT onacHbIME. Kak
IIPOBOAUTCS pacyeT Ha MPOYHOCTh. OmpeaeneHue IepeMeLeHUH P KOCOM U3ruoe.

3. BHeueHTpeHHOe cxaTue min pacTsbkenue. Kakue BHyTpeHHHE yCunus M HalpsDKEHUs BO3HUKa0T. DopMynia Ui OnpeeneHus
HanpsbxkeHus B Touke. IIpaBuino 3HakoB. Kakue TOUKM cedeHHs Ha3bIBalOT oNacHbIMU. IlosoxeHue HyJIeBOH IMHUHU. DItopa
HOpMaJIbHBIX HanpsbkeHU. UTo Takoe PO CeueHuUs, ONpeIEEHUE ero rpaHull. Pacuer Ha MpOYHOCTS.

4. N3rub u xpydyeHue. BuyrpenHue ycunus u ux smopsl. Kakue negopmanuy Bajia BbI3bIBAET OKPYXKHasI CHJIA, OCEBas CUIIA,
panuanpHas cuwiia. Kakue TOUKM ceueHMs Ha3blBalOT OIACHBIMU. OIMIOPbl HOPMAJIBHBIX U KacaTeNIbHbIX HANPSKEHUH B ONACHBIX
Toukax. Kak BeiOMpaercs onacHoe cedeHue Bana. OnpesiesieHue SKBUBAJICHTHBIX HANPSHKEHUMH 10 TpeThel U 4eTBEPTON TUIIOTE3aM
npouHocty. [lepBas u Bropast runoressl mpouHocTH. [IpoekTHpoBOUHBII pacy€éT Ha MPOYHOCTB.

CraTnuecku HeonpeaeauMble cucteMbsl. MeToa cuil.

1. PackpbITh OHATHE O CTENEHAX CBOOOBI U CBs3sX. Kakue CBsA3M Ha3bIBalOT HEOOXOAUMBIMU U JOINOJHUTEIbHBIMU (JINIIHUMH).
Brruncnenne cTeneHu cTaTuuecKoi HCOIIPCACIUMOCTH. Kak PACKPBITh CTATUYCCKYIO HCOTIPEACIUMOCTD CUCTCMBI.

2. Ilepe4nciuTh NOPSIOK pacueTa NPOCTEHINX CTaTUYECKU HEOIPEISIMMBIX CTEPKHEBBIX CUCTEM MeTonoM cuil. Kakas cucrema
Ha3bIBaeTCS OCHOBHOM CHCTEMOH MeToza cuil (TpeboBaHMs, criocoObl hopmuposanus). Kanonnueckas Gpopma 3anucu yciaoBui
COBMECTHOCTH Ae(pOpManuii JUI pacKpPBITHS CTATHYECKOH HEONpeeTnMOCTH (KaHOHIIEeCKoe ypaBHeHHe ). DU3HIEeCKIH CMBICT
K03(GHULIHEHTOB, CBOOOIHBIX WIEHOB KAHOHMYECKUX YPaBHEHUMH, UX onpeaeneHne. Ctatuueckas u AeopManuoHHas IPOBEPKH.
[TocTpoenue nefcTBUTENBHBIX AMIOP BHYTPEHHUX YCUIIHH.

3. YpaBHeHue Tpex MoMeHTOB. Ou3nueckuil cMbica ypaBHeHUs. OnpeenieHue CTeNeHl cTaTHIeckoi HeonpeaenumocTu. Kak
3aJaeTcsl OCHOBHAS CHCTEMa Ui ypaBHEHHs TpeX MOMEHTOB. [lopsnok pacuera Hepa3pe3HbIX OaloK.

Y CTONYUBOCTD CXKATBIX CTEPIKHEN




1. PackpbITh NOHATHE 00 YCTOHYMBBIX U HEYCTOHUMBBIX (hopMax paBHOBecusl. Kpurnueckas cuna. [l Kakux 3J€MEHTOB BBIIOIHSIOT
pacder Ha yCTOWYHMBOCTh. B ueM oH 3akitoyaeTcs.

2. YcToHuUBOCTb NPSIMOIMHENHOH (hOpMBI paBHOBECUS CXKAThIX CTEPXKHEN B ynpyroi craguu. 3anucath GopMyiy Diinepa, npeseisl
ee MPUMEHNMOCTH. PacKpBITh MOHATHE O THOKOCTH W IPUBEACHHOM AJIMHE CTEPIKHS, BIMSIHUE PA3INYHBIX CIy9aeB OIIOPHBIX
3aKpEIIEHUI CTEPIKHEN.

3. Kax npoucxoaut norepsi ycTOHUUBOCTHU IIPU HAIPSDKEHUSX, IPEBBIIAONINX [IPEAe IPONOPLUOHATBHOCTH. 3anuch hopMyIIbl
DHreccepa — SICHHCKOTO IS ONPEIeTICHUS KPUTHUECKON CHITbl. [ paiik 3aBUCUMOCTH KPUTHYECKUX HAMPSHKEHUHA OT THOKOCTH
cTepxkHs. [ToHATHE IpeaenbHOI IMOKOCTU CTEPIKHSL.

4. Kak BBIMOJHSIOT PAKTHUECKUE PACUYETHI CXKATBIX CTEPKHEH HA YCTOHYHMBOCTD. 3ancaTh yCIOBUE YCTOWIMBOCTH (POPMBI
PaBHOBECHS CKATOTO CTEPKHS. UTO MMoKa3bIBacT KOI(P(PUIMEHT CHUXKEHUSI OCHOBHOTO JIOITYCKAEMOTO HAPSLKEHUS (K0P PUITEHT
MIPOIOJIHOTO M3TK0a), OT 4ero 3aBucuT. OnpeeneHne HeCyIe ClIOCOOHOCTH CTEPIKHSL.

JlelicTBUE TMHAMUYECKUX HArpy30K

1. [TepeunciiuTh BUABI TUHAMHUYECKUX HArpy30k. UTo MoKa3bIBaeT AMHAMUYECKUH KoddunmeHT. Kakue cylecTByroT METOIbI
pacuera Ha JUHaMH4YecKue Harpy3ku (npuHuun JanamGepa). Onpenenenue JMHAMHUYECKUX HANPSHKEHHMH.

2. OmpezeneHne TUHAMHYIECKOT0 KodddunnenTa npu nopeMe-oyCKaHuH WM BPALeHHH 3JIEMEHTOB KOHCTPYKIHUH C YCKOPEHHEM.
[Toka3atp 3m0pbl BHYTPEHHUX YCHIIHH.

3. OcHOBHBIE OHATHSA O CBOOOJIHBIX U BBIHY)KJICHHBIX KOJEOaHUSAX YIIPYTHX CUCTEM C OJHOW CTereHbto cBoOob!. [leproa (dacToTa)
kosieOanuit. [lunamudeckuii ko3¢ durment. Yto Takoe pe3oHaHc, MeTo ikl 00pbObI. OmpeieNieHne HAPSHKEHNH MPH BUOPAIIMOHHOM
Harpyske (pacdeT paMsl IO/ ABUTATENIEM).

4. Pacuetsl Ha ynap. IuHamuueckuii ko3 duipent. PacueT Ha MPOYHOCTH MPHU yAape.

JleficTBHe NEPHOANYCCKU H3MEHSIOIIXCS HArPy30K

1. ITonsTHE 00 YCTATOCTHOM Pa3pyIIECHUH dJIEMEHTOB KOHCTPYKIMHI | JAeTalell MalliH. BO3HHKHOBEHHE U pa3BUTHE YCTAJIOCTHBIX
HOBPEXKICHUH. MeXaHU3M yCTAIOCTHOTO paspymenus. Kiraccudukanys peskuMOB UKIMYECKAX HATPY30K U HAIIPSDKCHUH.
OCHOBHBIE XapaKTEPUCTUKH IIHKJIA.

2. IIpenen BeiHOCTHBOCTH. KpuBast Bémiepa. ®akTopsl, BIUSIOMINE HA BEIHOCIMBOCTB: KOHIICHTPAIMS HANPSDKCHUH, MacIITaOHBIH
3¢ deKT, KauecTBO 00pabOTKH MOBEPXHOCTH, KOIDDHUIIHEHT acuMMeTpuH Hukia. JPdeKTHBHbIC KOAPPUITUCHTHI KOHIICHTPAIIUN
HaNpsOKEHUH.

3. BBIHOCTIMBOCTE ITPY COBMECTHOM IIMKJIMYECKOM U3THOe 1 Kpy4deHuH. OnpeneneHne koapduunenTa 3amnaca ycTaloCTHOI
MIPOYHOCTH.

4. luarpaMMa HalpsHKEHUH.

5.2. Tembl NHCLMEHHBIX PadoT

Tewms! u 3ananus i PP npencrasiensst B ucrounuke J13.3 (m. 6.1.3. Meronuueckue pa3paboTku).

5.3. ®on OLIEHOYHBIX CPEACTB

DOC pacnonoxeH B pazaene «CeeneHus 00 00pazoBaTenbHON opranuzanuu» noapasaen «O0pazoBanue» oduuuansHoro caita 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

5.4. IlepeyeHb BUAOB OLEHOYHBIX CPEACTB

JI71s1 KOHTPOJISL OCBOEHUSI AUCIUILIMHEI IPETYCMOTPEH TEKYIINi KOHTPOJIb 3HAaHUI U IPOMEXKYTOUHAsl aTTECTALUL.

Texymuit KOHTPOJIb IIPOBOAUTCS B BUJIE MICBMEHHOTO OTpoca (IIpoBepoyHas padboTa) U TECTHPOBAHMUS IO TEMaM 3aHITHH, 3aIUTHI
J1a00paTOpHBIX padoT. OLEHOYHBIE CPEACTBA AJISl IUCEMEHHOT'O ONIPOCA — KOHTPOJIBbHBIC BOIIPOCHI [0 TEMaM AUCLUIMIIMHBL.
OmueHOYHBIE CPEICTBA IS TECTHPOBAHHA — TeCT IIepBOTo THIIA: TECTOBOE 33aTaHUE IO TEME COACPIKHUT 5 BOmpocoB. OLeHOYHBIE
CpeJICTBa /ISl 3aIUThI TaO0PaTOPHBIX pabOT - KOHTPOIBHBIE BOMPOCHI.

IMpomexyTouHas aTTecTalys — 3a4eT C OLIEHKOH, sk3aMeH. OLEHOYHBIE CPEICTBA: JUIS 3aUeTa - CIIICOK KOHTPOIBHBIX BOMPOCOB MO
TeMaM 3aHATHIH; JUIT SK3aMeHa — 9K3aMEHAIMOHHBIH OMIIeT, KOTOPBIIT COAEPIKUT TEOPETHUECKHE BOMIPOCH (TIPOBEPKa KaTErOPHU
«3HATb») U 331a4u (IPOBEPKa KAaTETOPUH «yMETb» U «BIATETh).

6. YHEBHO-METO/JMYECKOE I HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHast TMTEpPaTypa

ABTOPBI, COCTaBUTEIH 3armnaBue, pa3MeIleHIe WsparensctBo, Tox | Konmu-Bo

JI1.1 |borBunneBa M.II. PacueTsl Ha IPOYHOCTH MPH MIPOCTOM U CII0)KHOM Hopunsck: , 2003 68
COIPOTHBIICHNH: Y4el. mocobue

JI1.2 |Anexcanapos A.B., ComnpoTuBieHre MaTepuaioB: Y4eOHHUK I By30B M.: Berci. k., 3
Ioranos B./I. 2004

JI1.3 |Bonocyxun B. A., ComnpoTuBieHre MaTepHaIoB: IOMYILEHO M-BOM CEeTbCKOT0O M.: PUOP, Undpa- 15
Jlorsunos B. b., x03- Ba PO B kauecTBe yueOHMKA IS CTYAEHTOB BY30B M, 2014

EBtymenko C U.

6.1.2. JlonoTHUTeIbHAS IUTEPATYPA

ABTOpBI, COCTAaBUTEIH 3arnaBue, pa3MelieHue W3narenbcTBO, ro | Komanu-Bo




ABTOpBI, COCTaBUTCIIN 3arnaBHe, pasMenIeHue I/I3,H8.T€J'II)CTBO, romg Konnu-Bo

JI2.1 |®eonockes B.U. CoIpoTUBIIEHHE MAaTEPUAIIOB: Y4eOHUK UL BTY30B M.: Hayka, 1986 81

6.1.3. MeTtonnueckue pazpabdoTku

ABTODBIL, COCTaBUTEIH 3arnaBue, pa3MeleHUe W3znarensctBo, rox | Komnu-Bo
JI3.1 |Hopunsckuit uagyctp. |ConpoTrBIeHHE MaTepUAIOB: METOI. YKa3aHUS K Hopunsck: HUU, 30
uH-T; cocT. WLIL 1a00paTOpHBIM paboTaM 2008
BorBunbena, 3. H.
I'ypmau
JI3.2 |Hopunbckuii ungyctp. |ConpoTHBIEHUE MaTepHanoB: COOPHUK 3alaHul JIs Hopunsck: HUMY, 56
uH-T; cocT.: U. 1. CaMOCTOSTEIIbHOI PabOThI CTY/IGHTOB BCEX CIIEII. 2007
BorBunbeBa, 3. M.
I'ypmau

6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

6.3.1.1|MS Windows 7 (Homep simensun 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 nuuen3un 62693665 ot 19.11.2013)

6.3.2 IlepeyeHb HH(POPMALUOHHBIX CHIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

7.1 I[J'I?I peanuszanun O6p3.30BaT€J'H>HOF0 rpomnecca 3a71eICTBOBaHBI AyIAUTOPUM:

7.2]¢ Ay,Z[I/ITOI)I/Iﬂ JJI1 YTCHUA J'ICKHI/Iﬁ, 060py£[0BaHHa$I TEXHUYCCKHUMHU CPEACTBaAMHU O6y‘{eHI/IH - BUACOIIPOCKTOPOM.

7.3|* KoMmibroTepHbIi Kilacc 1J1s1 BBIOJIHEHHS pacyeTHO-TpaguecKux paboT U MPOBEACHUS BCEX BUAOB KOHTPOJIBHBIX
MEPOMPHUATHI ¢ TOMOIIBI0 HH(POPMAIIMOHHBIX TEXHOJIOTHH.

7.4]+ JTabopatopust «ConpoTuBiIeHHEe MaTepraoBy aya. 109, ocHaéHHas 000pyI0BaHHEM U CTSHIAMH IS TPOBEICHUS
11ab0paTOPHBIX paboT.

7.5|[lepeyeHp HCTIBITATENFHBIX MALIMH U YCTAaHOBOK:

7.6|1. YuuBepcanbHas MamuHa P-5 (pacTshkeHue, cxaTie) Harpyska — 5 T.

7.7
7.8|2. YuuBepcanbHas mammaa MP-100 (pactsoxenus ¢ 3anucbto auarpammsl). Harpyska 10 T.
7.913. YHuBepcanbHas mamHa YH-5A (pacTsbkeHue, cxaThe); 3anuch nuarpaMmmsel. Harpyska 5 T.
7.10{4. YHuBepcanbHast MamnHa YMM-20 (pacTsbkeHue, cxatue, u3rul); 3amich AuarpaMMbl pactsokenus. Harpyska 20 T.
7.11|5. YcraHoBka 1 uccienoBanus nedopmanun somanoro opyca. Tun CM-24
7.12|6. YcraHOBKa JUIs OIPENIEICHUS] MOLYJISL YIPYTOCTH IIPU CABUTE.
7.13|7. YcranoBka u1s ucciieioBaHus U3ruba koncosabHoi 6anku. Tun CM-76.
7.14]8. YcraHoBKa U1 HCCIICIOBAHUS KPYUYEHUsI TOHKOCTEHHBIX TpyO. Tunm CM-14m.
7.15

7.16(9. YcraHoBka U1 UCClieIOBaHUs IByX onopHOit 6anku. Tun CM-4.

7.17110. LIudpoBoii TeH30METPUUECKUI MOCT IJIs CHSATHUS OKa3aHUH ¢ TeH3onaTdukoB. Tum [[TM-3.

7.18]11. Tenzocranuus CUNUT-3.

8. METOANYECKHUE YKA3AHUA AJIS1 OBYYAIOHIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MO1Y JIS)

Jlns ycnenrHoro ocBoeHus yueOHOro MaTepHaia CTyA€HTY He0OX0AUMO SICHO IIOHUMATh 3HAYMMOCTb M MECTO TUCLIUIUINHBI B €T0
po¢)eCCHOHANBLHON TTOATOTOBKE U aKTMBHO Y4acTBOBATh BO BCEX BHAX ydeOHOro mpoiecca. [1o AucuuIuimHe yueOHbIM TUIaHOM
IIPeSyCMOTpPEHa KOHTAKTHAs U CaMOCTOsITeNIbHAs paboTa 00ydaromerocs.

KonrtakTHast paboTa BKJIFOYAET JICKI[HOHHBIE U TIPAKTHYECKHUE 3aHATHS, KOJUICKTHBHBIC U MHAMBUIYAJIbHbIC KOHCYJIbTAIMH. [lepen
Ka)KJIbIM JIEKIIHOHHBIM U MPAKTUYECKAM 3aHATHEM CTYICHTY HEOOXOMMO CaMOCTOSTEIBEHO MPOpadoTaTh MPpe by
TEOPETHYECKUN KYPC, UCIIONb3YsI KOHCIIEKT JIEKI[HH U PEKOMEHIYEMYIO JTUTEPaTypy.

Ha nexoHHbIX 3aHATUAX HEOOX0JUMO BHUMATEJBHO CIIYIIATh MPEnoiaBaTess, HoApOOHO 1 aKKypaTHO BECTH KOHCIIEKT, KOTOPBIH
JIOTOJTHSIETCS] X KOPPEKTUPYETCS B MPOLIECCe CaMOCTOATENbHON MPOPaboTKU MaTepHana.

[IpakTuyeckue 3aHATHS IPETYCMOTPEHBI A1 (OPMUPOBAHUS YMEHUI 1 HAaBBIKOB IPUMEHEHHUSI TEOPUH Ha IIPAKTHKE, PEIICHHS
THMOBBIX 33/1a4 MeXaHUKH. Ha MpakTH4ecKux 3aHATHAX HEOOXOIMMO aKTHBHO Y4acTBOBATh B Y4€OHOM Ipolecce, Mpu
HEOOXOIUMOCTH 337aBaTh BOMPOCKI IIPETIOIABATEIIO.

Texyumidi KOHTPOJIb TPOBOAUTCS B BUJIC: OIIPOCA HA 3aHATHSIX, IPOBEPOYHBIX U KOHTPOJILHBIX Pa0OT 1O TeMaM U
pa3aenaMInCIUTUTHHBL

JI1s HOATrOTOBKH K MPOBEPOYHOI paboTe HEOOXOAUMO MPOPadOTATh TEOPETUICCKUI MaTepUall 10 TaHHOMY pa3zeiy U MPaKTHYeCKOe
IIpUMEHEHUE MaTeprajia Ha KOHKPETHBIX 3aadaX. OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.




Jlns peanuzanyy caMoCTOATENbHON pabOThI CO3AaHbI CIEAYIONINE YCIOBHUS U MPEATIOCHUIKH:

1. cTyneHTh obecnieueHbl HHPOPMAMOHHBIME pecypcamu B Oudnuoteke HI'NU (yueOHUKaMK, ya4eOHBIME TOCOOUSIME, OaHKOM
WHIUBUAYaJIbHBIX 38/TaHHN);

2. cTyeHThl obecnieueHbl MH)OPMAIIMOHHBIMU pecypcami B JiokasibHON cetd HI'MU (B 351eKTpOHHOM BHJI€ BBICTABICHO
MeToan4YecKoe odecneyeHne UCHUILIHBL « COPOTHUBICHUE MaTEpHAIOBY);

3. CTyIIeHT UMeeT BO3MOKHOCTh 3apaHee (C ONepekeHHEM ) MOATOTOBUTHCS K 3aHATHIO, IIOMIBITATHCS OTBETUTH HA KOHTPOJIBHBIE
BOIIPOCHI, 1 OOPaTUTHCS 3a OMOIIBIO K IPETIOaBaTeNIo B ClIydae HE0OX0IUMOCTH;

4. pa3zpaboTaHbl KOHTPOJIHUPYIOIINE MaTepHAIbl B TECTOBOI (hopMe, O3BOJISIOLINE ONIEPATHBHO OLCHUTH YPOBEHB MOTOTOBKH
CTY/ICHTOB;

5. OpPraHn30BaHbI €KCHECACIbHBIC KOHCYIIbTaAlluH.

Tekymas caMocTosITeNnbHas padoTa 1o JUCUMIUIMHE HalpaBiieHa Ha YIITyOJieHHe 1 3aKperyIeHie 3HaHUH CTyIeHTa, Ha Pa3BUTHE
MIPAKTUYECKUX YMEHHH, BKIIIOYAeT B ce0sl cieyronire BUabl paboT: paboTa ¢ JIEKIIMOHHBIM MaTepHaloM; ITOJIrOTOBKa K
MPAKTHIECKUM 3aHATHIM; H3YUeHHE TEeM, BRIHECEHHBIX HAa CAaMOCTOSTENBHYIO MPOPabOTKY; MOJrOTOBKA K TECTUPOBAHHIO H
IIPOBEPOUHBIM PaboOTaM.

O06s13aTenbpHas caMOCTOATENbHAS paboTa 00eceunBaeT MOJArOTOBKY CTY/ICHTA K TEKYIIMM ayJUTOPHBIM 3aHATHIM. Pe3yIbTaThl 3TOM
ITOJITOTOBKH TPOSIBJISIFOTCS B AKTUBHOCTH CTYJICHTA Ha 3aHATHUSX, BBIOJHEHUH KOHTPOJIBHBIX pa0O0T, TECTOBBIX 3alaHUN M JPYTUX
(bopM TekyIIero KOHTposl. bariel, momydeHHbIe CTYISHTOM MO pe3yabTaTaM ayJUuTOPHON paboThl, GOPMHUPYIOT OLIEHKY TeKyIIer
YCHEBAaEMOCTH CTY/AEHTA 10 JUCIUILIUHE.

[IpomerxxyTodnast aTTecTarys 1Mo AUCIUILUIAHE (3a9€T C OIEHKOM, dk3aMeH). [loAroToBka K MpoMeKyTOYHON aTTeCTAllNH BKIIOYAET
IpopabOoTKy TEOPETHYECKOI0 MaTepHaa, OTBEThI Ha KOHTPOJIbHbIE BOIIPOCHI, Pa300p U CaMOCTOSATENbHOE PEeLlIeHHe TUIIOBBIX 3a/1a4
pacyeToB Ha MMPOYHOCTD M )KECTKOCTh. BOMPOCHI, BO3HHUKAIOIIIE BO BPeMs TIOATOTOBKH, MOKHO BBEIICHHTH Ha KOHCYJIbTAllUH MepeN
DK3aMEHOM.




MuHuCTEpCTBO HAYKH U BbIcIIero oopasopanusi 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 0O0pa30BaHMs IO CIEHHATBHOCTH | HANpPaBJICHUIO
noarotoBku 15.03.02 Texnosormdeckue MamidHBI W 00OpyIOBaHHME Ha OCHOBe Pabouei
nporpamMmbl  AUCHUIUIMHBL CONPOTUBIIEHUE MATEpPUAJIOB, YTBEPXKICHHOW PEIICHHUEM YYEHOI'O
coeta oT 07.05.2025 r., Ilonoxenuss o QopmupoBanuun DoHAA OICHOYHBIX CPEICTB 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

KO,I[ N HAMMCHOBAHHMEC KOMIICTCHIIN I/IHI[I/IKaTOpBI JOCTHIXKCHUA

OIIK-1 Crnocoben npumensT|OIIK-1.1 Crnocoben NPUMEHSATH METO/IbI
€CTECTBCHHOHAYYHBIC M|MaTeMaTHYECKOr0 aHalnM3a B  NPOPECCHOHATBHON
OOIICWH)KCHEPHbIC  3HAHHS, METOJIBI|CATCILHOCTH

MaTEeMaTHYECKOTO aHanmm3a u
MOJICIIMPOBaHMUs B MPOdhecCHOHAIBHOM
JeSITEIIBHOCTH;

OIIK-1.2 Cnoco0OeH MpUMEHSTh €CTECTBEHHOHAYUYHbIE
3HaHUS B MPO(eCCHOHAIBHOM 1A TEIbHOCTH

OIIK-1.3 CrocobeH TpUMEHSTh OOIIECHHKEHEPHBIE
3HaHUS B MPO(EeCCHOHATBHOM IeATEIIbHOCTH

OIIK-5 Cnocoben  paborats  c|OIIK-5.1 Cnocoben yuacTBoBaTh B pa3paboTke
HOPMaTHUBHO-TEXHUYECKOMN KOHCTPYKTOPCKOM  JOKyMEHTauud B  o0OjacTu
JIOKYMEHTALUEH, CBSA3aHHOMN c|lupodeccCuOHANBbHOM ~ NEATENbHOCTUM € YYETOM
npoecCHOHANEHOM JIeATeNbHOCTRIO, C|TpeboBanmii ECK/]

Y4ETOM CTaHJAAPTOB, HOPM W IPABUII;

Tabnuua 2. [TactiopT hoHIa OLIEHOYHBIX CPEACTB

Kox OueHoYHbIE CPENICTBA OueHoYHBIE CPelICTBA
pesyibTaTa TeKylIeH aTTecTaluu MIPOMEKYTOUHOM aTTecTalluu
Ne /it Kontponupyemsbie pa3aeinst oByaeHns 10
- TEMBI ) TUCIHUIIIINHBI
( ) JMCITHTLTHEE/ HanmenoBanu Dopua HanmenoBanu Dopma
MOy JTIO © €
4 cemecTp
5 cemecTp

2. Tunosbie KOHTPOJIbHBIC 3aJaHUS WJIN UHBIC MAaTEPUAJIbl, HCOﬁXO}II/IMble JJIAA




OLEHKM 3HAHWI, YMeHMi, HABLIKOB M (MJIH) ONbITA JAeATEJbHOCTH, XapaKTepu3ylolme
npouecc GopMUPOBaAHNSI KOMIIETEHIIUI B X0/1e 0CBOCHUA 00pa30BaTeJIbHOM MPOrPaMMbl.

2.1. 3ajanus AJsl TeKyIero KOHTPOJIsA yCIeBaeMOCTH

Beenenue B kypc «CoIpoTHBIEHUE MAaTEPUATIOBY

1. Yro usyvaer nucuuniarHa «ConpoTUBIEHNE MAaTEPUATIOBY.

2. Tpu Tpynnbl 3JIeMEHTOB KOHCTPYKLMI: CTEPKEHb, INIACTUHA U 000JI0YKa U MACCUBHBIC
Tena.

3. MopenupoBaHue >JIEMEHTOB KOHCTPYKIMNA U JieTaneil MamuH. UTo Takoe pacueTHas
cxema. Kakue BHemHue BO3JCHCTBHSA ObIBAOT, Kak M300pa)karOT CUJIOBBIE BO3JEHCTBHS Ha
cxeme.

4. MogenupoBanue Matepuana. OCHOBHbIE T'MIOTE3bl (IOMYyILEHHUs) O CBOMCTBax
MaTepHaloB 1e(hOPMUPYEMBIX TBEPABIX TEIN.

5. MopnenupoBanue aepopmanuu. HazoBuTe OCHOBHBIE T'MIOTE3bl (AOMYIIEHUS) O
xapakrepe 1e(OpMUPOBAHUS CTEPHKHEM.

6. B ueMm 3akirodaeTcss NPUHLMI CYHEpHO3MLIMN (HE3aBUCUMOCTH JEHCTBHUS CHII) U
Cen-Benana.

7. PackpoiiTe OCHOBHBIE MTOHATHUS CONPOTUBJICHUS MAaTEPUAIIOB: MIPOYHOCTD, KECTKOCTD,
YCTOMYUBOCTb.

8. Uro Takoe BHYTpPEHHss CHJIa B CONpPOTHBIEHHMH MaTepuaioB. Kakue BHyTpeHHHE
ycuius ObIBatoT. Mero onpeeneHus BHyTpeHHUX ycuiinid. Ero uzaes (B uem 3akitovaercs). Uro
TaKO€ JII0pa BHYTPEHHETO YCUIIU.

9. Uro Takoe HampspKeHHE B TOYKE CEUCHHSI CTEP)KHSA. 3alHIINTE BBIPAKCHHS
BHYTPEHHUX YCUJIMI Yepe3 HOPMAJIBHBIE U KacaTeIbHbIC HATIPSKCHHUS.

10. Yro Takoe nedopmarms tena. Buabl nedopmaruu. Kakue neopmanmm ObIBaIOT.

IleHTpasibHOE paCTSKEHHE U CHKAaTHE IMPSMOTO CTEPKHS

1. Kakue BHYTpEeHHHE YCHIINS BOSHUKAIOT ITPH PACTSHKEHUN-CKATHH.

2. 3anucaTtb (QOpPMYIIBI AJs ONpEesIeHUs] HaNpsDKEHUH B MONEPEYHbIX W HAKIOHHBIX
ceueHmsIX Opyca IpHu pacTsHKEHUH — CKATHH.

3. 3anucaTh 3aKOH NAPHOCTHU KacaTeNbHBIX HAMPSKEHUH.

4. TTokasaTth BHJ] SIIOPHI HANPSHKEHUH IPU PACTSHKEHUH — CKATHH.

5. Kakme nedopmaiuu BO3HMKAIOT NpU pacTsikeHUH W cxarud. KosdduumeHt
Ilyaccona.

6. Maremarndeckas 3amuch 3akoHa ['yka. UTo XapakrepusyeT MOIYJb YIPYTOCTH
nepBoro pona (moxaynb FOura). Ero d¢usunueckuit um rpaduyeckuit cmbica. JKecTkocTe u
HOJATIUBOCTD MTPH PACTSKEHUH M CKATHH.

7. Yro Takoe oryckaeMoe HanpspkeHue, koddduimenT 3anaca npoYHOCTH.

8. 3anucaTh ycia0BHEe IPOYHOCTH MPH PACTKEHUU-CKATUH [T XPYIIKUX MaTepHasoB.

9. 3ammcaTh yclIOBHE TPOYHOCTH M IKECTKOCTH TIPU PACTSHKCHUU-CIKATHH  JUISI
IUTACTUYHBIX MaTepHAaJIOB.

10. TTokazaTs Tpu OCHOBHBIX BH/a 3324 MTPH pacueTax Ha MPOYHOCTD.

['eomeTpuueckne XapakKTEPUCTUKU MOMEPEUHBIX CEYEHUN CTEpIKHEN

1. JInst 9ero BEIYUCIISIOT TEOMETPUUECKHIE XapaKTEPUCTHKN CEUCHUM.

2. 3anucatb GopMyNBl JUISI OMpPENeTIeHHs] CTATHYECKUX MOMEHTOB M IIEHTPa TSHKECTH
TUIOIIA U,

3. Kak BBIUHCIISAIOTCS OCEBBIE, MOSIPHBIE U IIEHTPOOEKHBIE MOMEHTHI HHEPIIUH TLTOIAH
(mpsAMOYTOJILHUKA, KPYTa, TPEYTOJIBHUKA).

4. Kak BBIYHUCIUTHP MOMEHT MHEPIUHU IJIOCKUX CEUEHHUH MpHU MapajieIbHOM IMepeHoce
KOOPJMHATHBIX OCEH.



OCCH.

6. ®opMymbl U1 OMPEEICHUS TJIABHBIX MOMEHTOB MHEPIIUU W TIOJIOKEHUS TJIABHBIX
oceii.

7. Pacckakute MOPSIOK BEIYUCICHUSI MOMEHTOB MHEPIIUU CIIOKHBIX CCUCHUM.

8. UTo Takoe MOMEHT COTPOTHBIICHUS CEUCHUSI, T/I€ €T0 UCTIONB3YIOT.

MexaHnnyeckue XapakKTepUCTUKU MaTepuasa

1. Kakue wucneiTaHusi NPOBOIATCS Ui OIpeNeieHHs] XapaKTepUCTUK MaTepuana.
[lepeuncnuTh MEXaHUYECKHE XapAaKTEPUCTUKHU MaTepraa.

2. [lepeuncnuth 30HBI HA AUArPaMME PACTSHKEHUS MAJIOYIIIepoaucTol cramu. Onucarh
MoBeJieHHe Marepuana B Kaxaod 3oHe. llokasaTh 5cku3 paspyuieHHoro oOpasua u3
MaJIOYTJIEPOAUCTOM CTAIU

3. Uto takoe Hakuern. [loka3ars Ha Auarpamme.

4. Tlokazath rpaduk pacTsHKCHHsI CTald B OCsiX 6 — & OTMETHTh XapaKTePUCTHKU
MIPOYHOCTHU MaTepuaia. X equHuIbl n3MepeHus.

5. 3ammcarp Gopmyny JUisl ONpENeseHUs Mpeaena MpoNnopiIuoHaIbHOCTH. [laTh
onpeieTIeHuE.

6. 3anucath hopMyITy ISl OTIpeieIICHUs Mpejiesia ynpyroctu. JlaTs onpeneneHue.

7. 3anucats hopmyiy uisl onpeieNieHus npejaena Tekydectu. [lath onpeaeneHue.

8. 3amucarh hopmyIry TSl oTpeiesieH s Mpeiesia MpoyHocT. [laTh onpeaeneHue.

9. 3Bamucate Qopmynbl AN ONpENENIeHHUs XapaKTEepPUCTUK IUIacTUYHOCTU. JlaTh
onpeieNIeHue.

10. BeimenuTth Ha [guarpamMme JOJIO0 YIOPYrod M octarouHoil nedopmanuit. Jlatsb
onpeieNieHue.

11. TlokazaTh AuMarpaMMbl CKaTUsl U PACTSHKEHUS XPYINKOro marepuana (Ha mpumepe
yyryHa). Kakue XapakTepHCTHKU TPOYHOCTH OMNPEACISIOTCS IIPU HUCIBITAHUU, OMHUCAaTh
noBesneHue marepuana. [lokazats 3cku3 pazpyuieHHOro oopasua.

12. TMoka3arp quarpamMmy CKaTus TUIACTUYHOTO MaTepuaia (Ha mpumepe meau). Kakue
XapaKTEPUCTUKU MPOYHOCTHU OMPEIEISAIOTCS MPU UCIBITAHUHU, ONUCATh MOBEJCHUE MaTepuana.
[TokazaTh 3cKu3 pa3pylIeHHOTO 00pasiia.

13. Tloka3aTe nuarpamMmy C)KaThs aHHU30TPOIMHOTO MarepHuana (Ha MpUMEpPEe AepeBa).
Kakue xapakTepUCTUKU TPOYHOCTH OMPENEISIOTCS TMPU HUCHBITAHUHM, OMUCATh TOBEACHUE
MaTepuana. [lokazaTe 3CKH3bI pa3pyIIEHHOTO OO0pas3la MPH HUCHBITAHUW BAOJIb U TIOMEPEeK
BOJIOKHA.

14. Kakoe HampspkeHHE Ha3bIBAIOT jAomyckaembiM. Dopmyna Uisi €ro BBIYUCICHHS.
Jomyckaemoe HampsHKEHUE JIJIs1 XPYIKOTO U TUTACTHYHOTO MaTepHara.

Casur (cpe3). Kpyuenne ctepHs Kpyriioro ce4eHHs

1. Kakoii Bun nedopmanuu HasbiBaeTcsi cIBUT (cpe3). Kakue BO3HMKaIOT BHYTPEHHHE
YCUIIHSL.

2. Kakue HanpspkeHUs] BOSHUKAIOT TIPU CIBUTE (Cpe3e) B MOTIEPEYHOM CEUCHUHU CTEPIKHSI.
Kak ux BBIYHCIUTB.

3. Kakue nedopmariui BOSHUKAIOT TpH cABHTe (cpese). DopMyITbl [UTst UX OMpeesIeHHs.
[Toka3aTrh MaTeMaTH4YeCKyIO 3anuch 3aKkoHa ['yka rpu ciBure.

4. ]JlaThb XapaKTEPHCTUKYy MOIYJS YHOPYTOCTH BTOpOTO poaa (Momayib caBura). Ero
¢uznueckuit cMpicia. Enuanibl namepenus. JKecTkocTh M MOAATIAMBOCTD IPU YUCTOM C/IBUTE.

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

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

7. Buel pacueToB Ha POYHOCTH 3aKIJIETIOYHOTO COCHMHEHUSI.

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

0 DQPUP’T‘ RAWTTATITNAUONATN CNATTATATAT A ONMATIAA (HQ ]'[‘I’\T/TT\I[PY\P\



10. Pacyer 3aKi1emnoyHOro COeIMHEHHS Ha pa3pbIB COCTUHAEMBIX JIMCTOB (Ha IPUMEDPE).

KpyueHnue crepkHs Kpyrjioro ce4eHusl

1. Kakoit Bug nedopmaniy Ha3plBaeTCs Kpy4eHUEM.

2. Kakue BHYTpeHHUE yCUIIHsI BO3HHKAIOT IpU KpydyeHuu. Kak ux omnpenenuts (MeTon).
[TpaBuio 3HakoB 71 BHyTpeHHero ycuius. [loctpoenue smropsl kpyTsero MomenTa. [Ipasuna
IIPOBEPKU NPABUIBLHOCTHU ITOCTPOECHHUSI AITIOP.

3. Kakue HanpskeHus: BOSHUKAIOT ITPU KPYYEHHUHU B IIONIEPEYHOM CeUeHUHU cTepxkHs. Kak
UX BbUMCIUTH. OllacHble TOYKM, HaNpsOKEHWsT B HUX. PacmpeneneHue HanpspkeHUR B
MONIEPEUYHOM CEUEHUHU Bajia (II0pa HAMPSHKEHUS).

4. Kakue nedopmarnuy BO3HUKAIOT IpU KpydeHUU. POpMyIIbl AJIs X ONpeIeJICHUsI.

5. Banmcp 3akoHa ['yka rmpu Kpy4eHuu B JeGopManusax U HanpsHKeHUsx. Moynb cBHra.
Ero ¢usnueckuii cmbici. Equauibl n3mMepenus Moayns casura. @opmyia, KoTopasi CBsI3bIBaeT
XapaKTEepUCTUKHU YIPYTOCTH MaTepuaia. JKecTKoCTh Ipu Kpy4EHHUH.

6. 3amucarh YCIIOBHMSI NPOYHOCTH M JKECTKOCTH INPU CKPYYMBaHUHM Opyca Kpyrioro
CEUEHUS.

7. Pacyer BajnoB Ha NPOYHOCTP U JKECTKOCTb. BuUABI pacyeToB Ha MPOYHOCTH
(IpOEKTUPOBOYHBII U IPOBEPOUHBIA).

8. CraTtuuecku HeollpeJeIuMBble 3a/1auu NpH KpydeHuu. [lopsiok pemienus. YpaBHeHue
COBMECTHOCTH Jie(hopMariuii.

N3rub npsiMbIxX cTepkHer

1. Buast uzru6a. [Ipsimoit u kocoit u3rud. UUCThIi 1 MOnepeuHbIi U3ruo.

2. Kaxkoit Bun nedopMaiiny Ha3bpIBaeTCs MPSMOM MOMEPEUHbIi N3TH0.

3. Kakue BHyTpeHHHE CHIIOBBIC (DAKTOPHI BOSHUKAIOT B IMONEPEYHBIX CEYCHHUSIX OaoK
npu wusrube. Jlate onpenenenue. Kak wux omnpenenuts (merox). [IpaBuno 3HakoB s
BHyTpeHHeT0 ycuius. [locTpoenue smop BHYyTPEHHUX YCUITHI.

4. TIpaBuia mpoBEpKH MPAaBUIBLHOCTU MOCTPOCHHUS dMI0P. 3anucaTh AuQdepeHnaibHbe
3aBrucuMocTH JKypaBckoro.

5. Kakue HampspkeHHs BO3HHUKAIOT MPHU MPSIMOM IOMEPEYHOM H3rHOe B MOMEPEUHOM
ceyeHuu ctepkHsd. Kak ux BbeuCAUTh. OnacHble TOYKH, HANPSOKEHUS B HUX. OMIOPHI
KacaTeJIbHbIX 1 HOPMaJIbHBIX HAPSKEHUM.

6. Kakue nedopmaruu BOZHUKAOT TIPU MPSIMOM TOIIEPEIHOM U3rnoe. DopMyITbl 1T UX
ompezeneHus. 3anucarhb 3akoH [ 'yka, 3keCTKOCTh OaJIku Ipu u3ruode.

7. CdhopmynupoBath ycaoBUe IPOYHOCTH IpH u3rude. Tpu Buaa 3aaad.

8. Pacuer 6asiok Ha IPOYHOCTH.

Onpenenenre nepeMenieHnii B ypyrux cucteMax

1. 3anuce nuddepeHInanbHOrO ypaBHEHHUs M30THYTOH ocu Oanku (MpHOIMKEHHOE).
MeTol HENmOCpeACTBEHHOI'O0 MHTErpUpoBaHUs Iu(PepeHnalIbHOI0 ypaBHEHUs. 3Hau€HUs
nepeMelleHni JuIs TpaHU4YHBIX YCIOBMHA. MeTon HauyalbHBIX mapaMmeTpoB. Ilopsmok
omnpejeNieHuss  MepeMeIIeHHd ¢ TOMOIIbI0  HEMOCPEACTBEHHOTO  HHTETPUPOBAHUS
TuddepeHIMaIbHOr0 ypaBHEHHsI, METO0/1a HaualbHbIX TapaMeTpPOB.

2. 3amuck nHTerpasia Mopa. Kakue cocraBisroniue HHTErpaia UCIoNb3yIOT IPU Pa3HbIX
BUAax negopmanuu. I'ie npuMeHstoT.

3. ®@opmynupoBka mpaBuia Bepemarmna. I'me mpumensitor. Ilokazate Ha mpumepe.
®opmyna CUMIICOHA JUTsl IEPEMHOKEHUS TPATICIIUA.

5.1.2.KoHTposIbHBIE BONPOCHI K IK3aMEHY

OCHOBBI TEOPUM HAMPSHKEHHOTO U JAe(OPMUPOBAHHOTO COCTOSIHHS. [ HmoTe3bl
MPOYHOCTH



1. Yro Takoe HanmpsiKEHHOE COCTOSTHUE B TOYKE. BUIIbI HANIPSHKEHHOTO COCTOSTHUSL.

2. Kak ompenenuTh TJIaBHBIC HAINPSHKCHHUS W ITOJIOKCHHS TJIABHBIX IUIOIIAIOK IPH
JTUHEHHOM HAIPSKEHHOM COCTOSHUU.

3. 3anmcarhk GOpMyINBI IS yACIbHOW MOTCHIMAIBHOW SHEPTUU. DHEPrUs U3MEHCHUS
o0beMa 1 SHEPrusi U3BMEHEHUS (POPMBI.

4. Kak ompee/uTh TIJIaBHBIC HANPSOKCHHS W ITOJIOXKCHHS TJIABHBIX IUIOIIAIOK IPH
TJIOCKOM HAIPSKEHHOM COCTOSTHUU.

5. Banucath GopMynbl JUIS ONpeCIICHUs HAauOOJBIINX KacaTebHBIX HANPSKCHUH U
IJIOIIA0K CIBHUTA.

6. 3anrcath 00001ICHHBIN 3aK0H [ 'yKa.

7. Tlomsitme 00 SKBUBAJICHTHOM HANPSHKCHHM W O PABHOOMACHBIX HAMPSIKECHHBIX
COCTOSTHHSIX.

8. IlepeuncnuTh 1 3aIMCaTh OCHOBHBIC TUIIOTE3BI MPOYHOCTH MaTepHaa.

C1105kHO€E CONIPOTUBIICHUE CTEPIKHS

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

2. Kocoit u3ru6. Kakue BHyTpeHHHE yCWIMS U HaNpsOKEHUS BO3HHUKAIOT, UX SIIOPHI.
OnpeneneHne NMOJ0KEHUS CUJIOBOM IUIOCKOCTH JEHCTBHS IOJHOIO MOMEHTA, HYJEBON JIMHUU
(ocu). Uro Takoe HeWTpambHass ocb. Kakue TOYKM cedeHHs Ha3bIBalOT omacHeIMU. Kak
IIPOBOAMTCS pacyeT Ha NPOYHOCTh. OmpeeneHue nepeMerieHnii Ipyu KocoM u3ruoe.

3. BHenienTpeHHoe cxxaTtue win pactsbkeHue. Kakue BHyTpeHHHE YCUIIHS M HAPSDKEHUS
BO3HUKaIOT. PopMmyna JJIs onpeeneHus HanpsbkeHus B Touke. [IpaBuiio 3HakoB. Kakue Touku
CEYEHNs Ha3bIBAIOT ONacHBIMHU. [1o05keHne Hyl1eBOM JINHUU. DTMIOPAa HOPMaJIbHBIX HAIIPSDKEHUH.
Yo Takoe saapo cedeHus, OnpeeseHrue ero rpauull. Pacuer Ha npOYHOCTS.

4. U3rub u kpydyenue. BHyTpenHue ycwnusa u ux smiopbl. Kakue nedopmanuu Bana
BbI3bIBA€T OKpPY)KHAsl CUJa, OCEBas CWJIa, paauaibHas cuia. Kakue TOUKM cedeHMsI Ha3bIBAIOT
OMACHBIMHU. OIIOpbl HOPMAJIBHBIX M KacaTEeJIbHBIX HANpsKEHUN B ONacHbeIX Toukax. Kakx
BbIOMpaeTcst onacHoe ceueHue Bana. OrnpeneneHne SKBUBAICHTHBIX HANpPSKEHUH MO0 TpeTbel U
4eTBEPTON IMIoTe3aM NpodHocTH. IlepBast n BTOpast runoressl NpouyHOCTH. [IpoeKkTHpOBOYHBIN
pacu€r Ha IPOYHOCTb.

CraTnuecky HeonpeaeauMble CUCTeMbl. MeToJ1 CHIL.

1. PackpeITh TOHSTHE O CTENEHSX CBOOOMBI W CBs3siX. Kakue CBS3M HaA3bIBAIOT
HEOOXOJUMBIMU U JIONOJHUTEIbHBIMU (JIUIIHUMH). BbluncieHue CTeneHu CTaTHu4ecKoi
HeomnpeaenuMocTi. Kak pacKpbITh CTaTHYECKYIO HEOIPEIEITIMMOCTh CHCTEMBI.

2. llepeuncnuTh MOPSAOK pacdyeTa NPOCTEHIIMX CTATHUECKH HEONpeAeTuMbIX
CTEp>KHEBBIX CHCTEM METOAOM cvil. Kakas cuctema Ha3bpIBaeTCS OCHOBHOM CHCTEMOM METO/1a CHIT
(TpeGoBanus, cnocoOs! popmupoBanus). Kanonnyeckas Gpopma 3anucu yciaoBUi COBMECTHOCTH
negopManuii UIsl PacKpBITUS CTaTHYECKOW HEOIPEneIMMOCTH (KaHOHMYECKOe YPaBHEHUE).
@usnueckuil cMbIc KO(P(UIMEHTOB, CBOOOAHBIX YJIEHOB KAaHOHMYECKUX YpPaBHEHHH, MX
onpenenenue. Cratrueckas u aeopmarmonHas mposepku. [loctpoeHne neHCTBUTENBHBIX ITIOP
BHYTPEHHUX YCHINH.

3. YpaBHeHue Tpex MOMeHTOB. PU3NYECKUil CMBICT ypaBHEeHUs. OnpeiesieHre CTeNeHH
CTaTUYeCcKOl HeompenenuMocTd. Kak 3amaeTcss OCHOBHas CUCTeMa JJsl YpaBHEHHs Tpex
MoMeHTOB. [lops/10k pacueTa Hepa3pe3HbIX OAJIOK.

Y CTONYMBOCTB CKATBIX CTEPIKHEN

1. PackppiTh MOHSATHE 00 YCTOWYMBBIX W HEYCTOMUMBBIX (QoOpMax paBHOBECHUS.
Kputnueckas cuna. [[ig Kakux 3J€MEHTOB BBINOJIHSAIOT PAcyeT HAa yCTOMYMBOCTh. B ueM oH
3aKJIFOYaeTCsl.

2. YCTOWYMBOCTh MPSAMOJIMHEHHON (hOpMBI paBHOBECHUS CXKATBIX CTEP)KHEH B ympyroi
craauu. 3anucaTth GopMyity Disepa, mpeesbl e MPUMEHUMOCTH. PaCKpBITh TOHSATHE O



rUOKOCTH M IPUBECHHOM JUIMHE CTEPIKHS, BIUSIHUE PA3JIMYHBIX CIy4aeB OMIOPHBIX 3aKPeTICHUN
CTEPKHEH.

3. Kak mpoucxoauT norepst yCTOHYMBOCTU NPU HANPSIKEHUSAX, MPEBBIMAOIINX TPeIe
IPONOPLUUOHATIBHOCTH. 3anuch (opMyibl OHreccepa — SICMHCKOro miisi OIpelesIeHus
KPUTUYECKON critbl. ['paduKk 3aBHCUMOCTH KPUTHUYECKMX HAIPSDKEHHH OT TMOKOCTH CTEPIKHSL.
[TonsTHe npenenbHON THOKOCTH CTEPKHS.

4. Kaxk BBbINOJHAIOT NPAKTHMUYECKHUE pAacueThl CXKATBIX CTEPKHEH Ha YCTONYMBOCTb.
3anucarh yCIOBHE YCTOMUMBOCTH (DOPMBI PABHOBECHsI CKATOrO CTEp)KHA. UTO IMOKa3bIBaeT
KO3(PPHUIMEHT CHIKEHHSI OCHOBHOTO JIOIYCKAaeMOTO HAaNpPsKEHUS (KO(P(UIIMEHT MPOJOIBHOTO
n3ruba), oT yero 3aBucuT. OnpezeneHue Hecylel CIoCOOHOCTH CTEPIKHS.

JleiicTBrE NTMHAMUYECKUX HArpy30K

1. Tlepeuucnuth BUABI AMHAMHYECKHUX HArpy3ok. UTo MOKa3bIBa€T JUHAMUYECKHI
koo duuuent. Kakue cymecTByloT METOABI pacdyera Ha AMHAMUYECKHWE HArpy3KH (TIPHHLIUI
Hanam6epa). OnpeneneHre AMHAMUYECKUX HATTPSDKEHUH.

2. OmnpeneneHre IUHAMHYECKOTO KOX(GQUIMEHTAa TpPU IMOIBEME-OIMyCKAHUU WM
BpaIllEHUH 3JIEMEHTOB KOHCTPYKIIHI ¢ yckopeHueM. [Tokazars 3mopbl BHYyTPEHHUX YCHUITHM.

3. OCHOBHBIEC TIOHATHUS O CBOOOJTHBIX M BBIHY)KJIEHHBIX KOJICOAHHUSX YIMPYTHUX CHCTEM C
OJIHOU cTeneHblo cBoOoabl. Ilepron (vactora) konebanuit. Junamuueckuii ko3¢ unuent. Yro
TaKO€ PE30HAHC, METOJbl 00oprObl. OmpeneneHne HalpsHKEHUH MpU BUOPAILMOHHON Harpyske
(pacyeT paMbl ITOJI ABUTATEIIEM).

4. Pacuets! Ha ynap. J{naamMuyeckuii kodddumment. Pacuer Ha mpoyHOCTH MpH yaape.

JlelicTBUE NEPUOINYECKU U3MEHSIOLIUXCS Harpy30K

1. TlonsiTue 06 ycTasoCTHOM pa3pyLIEHUH 3JIEMEHTOB KOHCTPYKLUUN U JeTajaeil MalluH.
Bo3HukHOBEHHE M pa3BUTHE YCTAIOCTHBIX HOBPEXICHMHA. MexaHM3M  YCTaJOCTHOIO
paspymenus. Knaccupukamus peXMMOB IUKIMYECKUX HArpy30K W HampspkeHuid. OCHOBHEBIC
XapaKTepUCTUKH LIUKJIIA.

2. Ilpenen BeiHOCTMBOCTH. KpuBas Bémnepa. dakTophl, BIUSIONMNE HA BEIHOCIUBOCTD:
KOHIIGHTpaLUsl HAaNpsDKeHUH, MaciuTaOHbBIA 3P QeKT, KadecTBO 0OpabOTKH IOBEPXHOCTH,
KOA(pUIMEHT aCUMMETPUH LUKIIA. DPPeKTUBHbIE KO (OULIMEHTHI KOHIICHTPAIlMK HalpsS>KEHUI.

3. BBIHOCAMBOCTH MIPU COBMECTHOM IMKJIMYECKOM M3Tube M KpydeHuu. OmnpeneneHue
kod(duimenTa 3anaca ycTaaoCTHON MPOYHOCTH.

4. JlnarpaMMa HanpsKeHHUH.

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

®OC pacnonoxeH B pazzene «CpeneHust 00 00pa30BaTeNbHON OpraHU3aIuy MOIpa3 e
«ObpazoBanue» odpuimaabHoro caiira 3['Y
http://polaruniversity.ru/sveden/education/eduop/

JInst KOHTPOJIE OCBOEHMSI JUCUUIUIMHBI MPEIYCMOTPEH TEKYIIHA KOHTPOJIb 3HAHUU H
MPOMEKYTOUHAsS aTTECTaIHSI.

Texymmii KOHTPOJIb TPOBOJUTCS B BUJIE MICBMEHHOTO OIpoca (TmpoBepoyuHas paboTa) u
TECTUPOBAHUS IO TEMaM 3aHSATHH, 3alIUTHl Jab0paTOpHBIX paboT. OEHOYHBIE CPENCTBA s
IMUCBbMCHHOI'O OITPOCa — KOHTPOJIbHBIC BOIIPOCHI IO TEMaM JUCIHUIIIINHBI. OHCHO‘IHBIG



CpEICTBa JJIs TECTUPOBAaHUS — TeCT MEpBOro THIA: TECTOBOE 3a/JlaHHE IO TEME COJEPKUT O
BonpocoB. OIleHOYHbIE CPEeICTBA [T 3alIUTHI JIA0OPATOPHBIX PabOT - KOHTPOJIbHBIE BOIIPOCHI.

[IpomexyTouHas arrecTalus — 3a4€T C OLIEHKOMW, K3aMeH. OLIEHOUHbIE CPEACTBA: IS
3a4yeTa - CIUCOK KOHTPOJIbHBIX BOIIPOCOB 10 TEMaM 3aHSATHH; JJIsl 9K3aMeHa — YK3aMeHaIllMOHHbII
OuJIeT, KOTOPBIN COJAEPKUT TEOPETHUUECKHUE BOIPOCH! (IIPOBEPKA KATETOPUM «3HATh») U 3aJ1a4M
(mpoBepKa KaTeropuil «yMeTh» U «BIIAZCTHY).



