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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

SBnssice 6a30BOM OCHOBOM CIIENMANIBHBIX KypCOB IIPH IPOSKTHPOBAHUH MAIIIMH M MEXaHU3MOB, IUCIUILUIHHA
«ConpoTHBIEHHE MaTEPHATIOBY CTABUT CIEAYOIIHE 1IENH:

1.2

* 3axperieHue U 0000IeHNe 3HAHUH, TOTYIEHHbBIX CTYJCHTAMH IIPU U3yIeHUH €CTECTBEHHOHAYIHBIX U HHKEHEPHBIX
JMCLUILINH, TAKHX KaK MaTeMaTHKa, (PM3MKa, TeOpeTHIecKasi MeXaHHKa, HHpopMaTHKa U ap.

1.3

» O0ecreyeHe OCHOBEI O6H.[CT€XHI/I"ICCKOI71 TOATOTOBKU CIICHUATIUCTOB, TCOPETUYECCKAA U IPAKTUYECKasA IOATOTOBKa
CTYACHTOB B 00J1aCTH MEXaHHUKH L[e(bopMpreMoro TBEpAOTO TEjIa, pa3BUTHEC MHKXCHECPHOTO MBIIIJICHUA, npu06peTeHHe
3HAHHUHN U HAaBBIKOB, H606X0£[I/IMBIX JUI U3YYE€HUS TOCTICAYIOIUX TUCIUTIINH.

1.4

* OBJIaZIcHUE TEOPETUUECKUMH U NPAKTUUECKUMH METOAaMU Pacu€TOB 3JIEMEHTOB MHIKEHEPHBIX KOHCTPYKLUM Ha
IIPOYHOCTb, KECTKOCTh U YCTOMUUBOCTb; [10JIy4€HHE HABBIKOB COCTABICHUS PACUETHON MOJIEIN KOHCTPYKTUBHBIX
JJIEMEHTOB U aHAJIU3a PACUETHBIX PE3YIIbTATOB.

1.5

OCHOBHBIMU 3aJavaMH TUCHUILIUHBI ((COHpOTI/IBJ'IeHI/Ie MaTEpUaIOB) SIBIIAIOTCA:

1.6

— o0ydeHne 00IMM METO/1aM HHKEHEPHBIX pacdeTOB 3JIEMEHTOB KOHCTPYKIIMH, MEXaHU3MOB, Y3JIOB U JieTajled MalIiH Ha
IIPOYHOCTB, JKECTKOCTh U YCTOMYMBOCTH C LIENIBI0 UX HAAEKHON pabOThI IOA ACHCTBHEM BHEMIHUX HATPY30K
OIpelielIeHHbIH HOPMAaTUBHBIH CPOK;

1.7

— o0yueHre O0IUM IPUHIUIIAM IPOEKTUPOBAHUS U KOHCTPYUPOBAHHUS, IIOCTPOCHHUIO MOJIENIEH U aJlTOPUTMOB PacueToB
W3AENHI MAITHHOCTPOCHUS IO OCHOBHBIM KPUTEPHAM PabOTOCTIOCOOHOCTH, YTO HEOOXOIMMO TIPH OIICHKE HaIC)KHOCTH
JIeHCTBYIOIIEr0 000PYAOBaHMS OTPACTH B YCIIOBHSAX SKCIIIYAaTAIlHH, a TAKOKe B IPOIIECCE €ro MOAECPHU3AINH WIIN CO3MaHUN
HOBOTO.

1.8

— o0y4eHne CHCTEMHOMY MOJXO0IY K TPOEKTUPOBAHNIO KOHCTPYKIHUIT U HX 3JIEMEHTOB, HAXOANTH ONTHMAIbHBIC
mapaMeTpsl AeTajel, y3/I0B, MEXaHH3MOB U MAIINH [0 33JaHHBIM YCIOBHAM paOOThl, HCHONb3Ys ITIaBHBINA METO
COIPOTHUBIIEHHUS MATEPUAIIOB — METOJ], CEYECHMH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pa3gen) OOIT: b1.b.11
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TpeGoBanusi K NpeIBapUTEILHON MOATOTOBKE 00yYaIOIIErocs:

2.1.1

3HaTh: (hyHJaMEHTaJIbHBIE OCHOBBI BBICIIEH MaTEMaTHKH;

2.1.2

COBPEMCHHBIE CPEICTBA BBIUHCIIUTEIIBHOM TCXHUKH,

2.13

(byHIaMeHTaIbHBIC TIOHATHS, 3aKOHBI X TEOPHH KIIACCHIECKOH (I3HKIY;

2.14

OCHOBHBIE 3aKOHBI TEOMETPHUIECKOTO (hOpMHUPOBaHHMS, TOCTPOCHHS M B3AUMHOTO IIEPECEUYCHHS MO/IENICH TITOCKOCTH U
IIPOCTPAHCTBA;

2.1.5

OCHOBBI MOJCIIMPOBAHUA IBUKCHUA U PABHOBCCUA MAaTCPHUATIBHBIX TEII,

2.1.6

(byH)IaMeHTaI[BHLIC IMOHATHUA U METOAbI pACYCTOB Ha NPOYHOCTH U JKECTKOCTD IIPU IIPOCTOM CONIPOTHUBIICHUH,

2.1.7

TCOMETPUYCCKHUEC XapaKTCPUCTUKU COCTAaBHBIX Ce‘leHI/Iﬁ;

2.1.8

MEXaHWYECKHUE CBOMCTBA U KOHCTPYKIIMOHHAs MPOYHOCTh METAJIJIOB U CIIJIABOB.

2.19

YMeTh: caMOCTOSATENBHO UCIIOIb30BaTh MAaTEMATHYECKUN armapar,

2.1.10

paboTaTh Ha MEPCOHATBHOM KOMIIBIOTEPE;

2.1.11

BBITIOJIHATE U YUTATH YEPTEKU DJICMEHTOB KOHCprKI.[PIfI;

2.1.12

NPUMCHATDH MECTOAbI PCHICHUA 3a4a4 O ABHKCHUU U PABHOBCCHUUN MCXAHUYCCKUX CUCTCM;

2.1.13

BBITIOJIHATH paCdY€Thbl HA MIPOYHOCTD U KCCTKOCTDH ITPU IMPOCTOM COIIPOTUBIICHUU.

2.1.14

Bnazners: nepBUYHBIMH HaBBIKAMH U OCHOBHBIMU METOJIaMM IIPAKTHYECKOTO UCII0JIb30BaHKsl COBPEMEHHBIX KOMIIBIOTEPOB
JUTSL BBITTOJTHEHHSI MATEMAaTHYECKHX PACUYETOB, 0(OPMIICHUS pe3yIbTaTOB paciyeTa, COBPEMEHHOW HayIHO! JINTEPaTypOii,
HaBBIKAMH BEICHUS (PU3NIECKOTO IKCIICPHIMEHTA.

2.1.15

2.1.16

I/IBy‘H/ITB JUCHUIIIIMHBI

2.1.17

MaremaTuuyeckuii aHau3

2.1.18

Psner u quddepeHnranbHbIe ypaBHEHUS

2.1.19

AHanuTU4ecKasi TeOMETpHsS U JIMHEHHas anredpa

2.1.20

Teopus BeposTHOCTEN U MaTeMaTHYeCcKasi CTATUCTHKA

2.1.21

dusuka

2.1.22

Ha‘{epTaTCJ'ILHaSI TCOMCTPUA U HMHXKXCHECPHAs l"pa(bl/IKa

2.1.23

Hudopmarrka

2.1.24

TeOpeTI/I'{eCKaH MCXaHHKa

2.2

I[l/lClIl/ll'I.]'[l/Il-lbl U MPAKTUKH, JI1 KOTOPbLIX OCBOCHHUE JTAHHOM M CIUILTHHBI (MOIly.]'[ﬂ) He00X0AUMO KaK
npeamecTrBsyruiee:
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Teopm{ MCXaHHU3MOB U MallllH.




222

Jlerany MaluH ¥ OCHOBBI KOHCTPYUPOBAHHUS.

223

IIpoexrupoBaHye METANINUECKUX KOHCTPYKIUH TOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAIlIUH U
o0opynoBaHusl.

224

CTpOI/ITeJII)HaSI MEXaHUKa 1 METAJUIMYECKUE KOHCTPYKIIUHU.

225

HI/IHaMI/IKa 1 MPOYHOCTH MAIIWH.

2.2.6 | HanéxHocTh NoABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX U JJOPOKHBIX MALIHUH.
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TpCHI/IC " U3HOC MalllvH.

3. KOMIIETEHIINU OBYYAIOIIETOCS, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JUCLIUIIJINHBI

(MOJYJIS)

OIIK-2: cnoco0HOCTBIO NPUMEHATH COBPEMEHHbIC ME€TOAbI UCCJIEI0BAHNS, OLICHUBATDL U NMPEACTABJIATDH PE3YJAbTAThI

BBINOJTHEHHOI PadoThI

3Harb:
VYposens 1 | yHIaMeHTABHBIC OCHOBBI COMPOTHUBIICHHS MaTEPHaioB (OCHOBHBIC MOHATHSI, CBOUCTBA, METOIBI).
VYposenb 2 | OCHOBHbIE THITBI 1 OCOOCHHOCTH MOJIEIEH; CIIOCOOBI MOACIUPOBAHUSI B COMPOTHBICHUH MaTEPHAJIOB IIPH PacyeTax
Ha MPOYHOCTB, JKECTKOCTh U YCTOHYHBOCTh
VYposeHb 3 | MeToIBI TEOPETHYECKOTO U SKCIICPHMEHTAIBHOTO UCCIICIOBAHUS, MCIIOIb3YeMbIC TIPH PEIICHNH 3a7a4 MEXaHUKH
neGOopMHUPYEMOTO TBEPIOTO Tela
Ymern:
VYposenb 1 | [IpuMeHATH OCHOBHBIE METOJIBI COMTPOTHUBIICHUST MATEPHAJIOB JIJISI PEIICHUST THITOBBIX 33]1ad.
VYposenb 2 | Co3maBaTh M IPUMEHSATH MOJISTH TP IOMOIIU THIIOTE3 COMPOTUBIICHHS MATEPHAIIOB ISl pACUETOB Ha MMPOYHOCTb,
JKECTKOCTh U YCTOWYIHBOCTbD.
VYposenb 3 | [IpuMEHSATH METO/IBI TEOPETHICCKOTO M AKCIIEPUMECHTAIBHOTO HCCISI0BAHHS IIPOYHOCTH, )KECTKOCTH U
YCTOWYHBOCTH AJICMEHTOB KOHCTPYKIHH ITPU CI0KHOM COTIPOTHBIICHHH.
Baaners:
VYposens 1 | HaBpIkaMu HCIIONTB30BaHKSA amiapaTa CONPOTUBIICHUS MATEPHUAIIOB JUISl PELICHHS THIIOBBIX 33a71a4 MEXaHHKH;
TEOPETUIECKOH paboTOH ¢ yaeOHOW 1 CIIPaBOYHOM TUTEPaTypOit
Yposens 2 | HaBbikamu BeIOOpa Hanbosee 3 HEKTUBHBIX METOIOB PACUETOB COMPOTHBIICHUSI MATEPUAIIOB JIJISI PEIICHUS
CTaH/AAPTHBIX 3a/1a4; UX IPUMEHCHUS [IPU M3YUCHHUHU MOCTICAYIOMINX JUCIUIUIHH.
VYposens 3 | HaBbIkaMU TEOPETUYIECKOTO M MPAKTUUCCKOTO aHAIN3a, MOACIUPOBAHUS U TECOPETHYCSCKOTO UCCIICMOBAHUS IS

BBITNIOJTHCHUA MHXXCHCPHBIX PACY€TOB HAa NPOYHOCTD, )KECTKOCTb U YCTOI‘/'I‘H/IBOCTL IIpH CIIO)KHOM COITPOTUBJICHHUU.

OIIK-4: cioco0HOCTBHIO MCIOJIb30BATH 3aKOHBI M METOAbI MATEMATUKH, €CTECTBEHHBIX, TYMAHUTAPHBIX U IKOHOMUYECKUX

HAyK NPHU pelliecHuH npogeccHoHATbHBIX 3124

3Harh:
VYposenb 1 | DynmaMeHTaIbHBIE OCHOBBI CONPOTHUBIICHUS MaTEPUAIIOB (OCHOBHBIE TTOHSATHS, CBOWCTBA, METO/IBI).
Yposenb 2 | OCHOBHBIE THIIBI M1 OCOOCHHOCTH MOJIENEH; CITOCOOBI MOISITMPOBAHUSI B COMTPOTHBICHUN MAaTEPUAIIOB IIPH pacueTax
Ha [IPOYHOCTb, )KECTKOCTh U YCTOWYUBOCTb.
YpoBenb 3 | 3aKOHBI U METOJIbI MATEMATHKU, XUMUH, (PU3UKH, UCTIOIb3YeMbIE TIPH PELICHUH 3a/1a4 MEXaHUKU Ae(hOPMHUPYEMOTO
TBEPJOTO Tena.
YMeTh:
VYposenb 1 | [IpuMeHATH OCHOBHBIE METO/IbI COMIPOTHBIICHUSI MAaTEPUAJIOB JUIS PEIICHHS TUITOBBIX 33724
Yposenb 2 | OCHOBHBIE THITBI 1 OCOOCHHOCTH MOJIENEH; CITOCOOBI MOICITMPOBAHKS B COMTPOTHBICHUH MaTEPUAJIOB IPH pacyeTax
Ha MPOYHOCTb, )KECTKOCTh U YCTOWYUBOCTD.
Vposenb 3 | [IpuMeHATH 3aKOHBI U METOBI MATEMATUYECKUX M €CTECTBEHHBIX HAYK JJISI UCCIIEAOBAHUS IPOYHOCTH, KECTKOCTU U
YCTOMUYMBOCTHU 3JIEMEHTOB KOHCTPYKLIMUA MIPU CIIOKHOM CONPOTHUBIICHUH.
Baaners:
Yposens 1 | HaBblkamu HCTIONB30BaHUS allllapaTa COMPOTHBICHHUS MAaTEPHAJIOB AJISl pEIICHHS THUIIOBBIX 33a/1a4 MEXaHHUKH;
TEOPETHIECKOH paboTOl ¢ y4eOHO# U CIPaBOYHOM JTUTEPATYPOi.
Yposenb 2 | HaBpikamu co3iaBaTh ¥ MPUMEHSITh MOEIH TPU TIOMOIIY TMITOTE3 COIIPOTUBIICHHSI MAaTEPHAJIOB JIJIsl pacYeTOB Ha
TIPOYHOCTD, KECTKOCTh M YCTOMUNUBOCTb.
VYposenb 3 | HaBbikamu UCITIOJIB30BaHUS 3aKOHOB M METOJIOB MAaTEMAaTHUKU M €CTECTBEHHBIX HAYK I BBIMOJHEHUS WHKEHEPHBIX

PacueToB Ha IPOYHOCTD, JKECTKOCTh U YCTOMYMBOCTb IIPU CJIOKHOM COIPOTHUBIICHUU.

B pesyabTare ocBOeHUs JUCHHMILIMHBI 00YYAIOIMIACS N0JIKEH

3.1 |3Harn:

3.1.1

OCHOBHBIE IPUHLUIIBL, TIOJIOKEHUS U THIIOTE3bI CONIPOTUBIEHHS MaTEPHAIIOB, METOIbI 1 MPAKTUYECKHIE TIPHEMBI pacyeTa
CTEpIKHEH U CTeP)KHEBBIX CHCTEM ITPH Pa3JINUHBIX CHIIOBBIX, e(OpMAMOHHBIX B TEMIIEPATYPHBIX BO3IACHCTBHAX,
IIPOYHOCTHBIE XaPAKTEPUCTUKU U IPYIHE CBOICTBA KOHCTPYKLIMOHHBIX MaTEPHAIIOB.




3.2 | YmeTs:

3.2.1

I'paMOTHO COCTABIIATH PACUETHBIE CXEMBI, ONIPEEIATh TEOPETUUECKU U IKCIIEPUMEHTAIBHO BHYTPEHHUE YCUIINU,
HaNpsDKeHUs, AeOopMaIiy U IepeMelleHHs, BBITOIHATh IPOSKTHPOBOUHBIHM U TPOBEPOUHBIIl pacdeTsl Ha IPOYHOCTD.

3.3 | Baagern:

33.1

HaBpikaMu pacy€ToB feTanei MallluH U MEXaHU3MOB Ha IIPOYHOCTD, JKECTKOCTh U YCTOMYMBOCTD IIPU PA3IUYHBIX
BO3JCHUCTBUAX C IIOMOLLBIO TEOPETUYECKUX METOIOB.

4. CTPYKTYPA U COJAEP KAHUE JUCIHHUIIVIMHBI (MOAYJIS)

Koz HaumeHoBaHuUe pa31esioB U TeM /BUJ Cemectp | YacoB | Kommneren- | Jluteparypa | Uure | IIpumedanue
3aHATHS 3aHATUs/ / Kype M1 PAaKT.
Paznen 1. IlepBbiii cemecTp 00yueHus.
1.1 Beenenue B kypc «ConpoTHBiIeHHE 3 2 OIIK-2 JIL.1J11.2 0
MaTepranoy. /JIex/ OIlK-4 J1.3J12.1
1.2 Bayrpennue ycunus U uX 3MIOpbI IPU 3 2 OIIK-2 JI1.1J11.2 0
MIPOCTOM CONPOTUBIECHUHU. /JIeK/ OIIK-4 JI1.3J12.1
1.3 LenTpanbHO€E pacTsDKEHHE U CKATHE 3 4 OIIK-2 JI.1J11.2 1
MpsIMOTO cTepkHs. /JIex/ OIlK-4 JI1.3J12.1
1.4 MexaHnuecKkue XapaKTepUCTHKU 3 4 OIIK-2 JI1.1JI1.2 1
Matepuaos. /JIex/ OIlK-4 J1.3J12.1
1.5 Pacuer cratuuecku HeonpeneTuMbIX 3 4 OIIK-2 JI1.1J11.2 0
3aJ1a4 IpU pacTsHKeHUH cxaTuu. /Jlex/ OIIK-4 JI1.3J12.1
1.6 I'eomerpuyeckie XxapaKTepuCTHKU 3 4 OIIK-2 JI1.1JI1.2 0
TOTIEPEYHBIX CCUCHUH cTepkHei. /JIex/ OIlK-4 JI1.3J12.1
1.7 Cngur. Bunsl pacueToB Ha MPOYHOCTH 3 4 OIIK-2 JIL.1J11.2 1
3aKJICTIOYHOTO coenuHeHus. /JIex/ OIlK-4 JI1.3J12.1
1.8 Kpyuaenue npsimoro crepskusi. /JIex/ 3 4 OIIK-2 JI1.1J11.2 1
OI1K-4 J1.3J12.1
1.9 N3rub npsambix cTepikHei. /JIex/ 3 4 OIK-2 JI1.1 J11.2 2
OIlK-4 J1.3J12.1
1.10 OnpeneneHne nepeMenieHIi Ipy U3rnoe. 3 4 OIIK-2 JI1.1JI1.2 0
Murerpan Mopa. IIpasuino OIIK-4 JI1.3J12.1
Bepemaruna. /Jlex/
1.11 Onpenenenne peakmOHHBIX 3 2 OIIK-2 JI1.1 J11.2 0
yewmmit. /Tlp/ OIlK-4 JI1.3J12.1J13.
2
1.12 Pacuersl Ha IPOYHOCTB NIPU PACTSHKEHUU 3 2 OIlK-2 J1.1J11.2 0
U CKaTHU TpsAMoro crepxkast. /TIp/ OIlK-4 JI1.3J12.1J13.
2
1.13 Pacuer cratudecku HeonpeaETUMBIX 3 2 OIIK-2 JI1.1JI1.2 0
6arok Impu pacTsbkeHun u cxatud. /Tp/ OIIK-4 JI1.3J12.1J13.
2
1.14 OnpeneneHre reoMeTPUIECKIX 3 4 OIIK-2 JIL.1J11.2 2
XapaKTePHUCTHK CIOKHBIX ceueHnit. /T1p/ OIIK-4 JI1.3J12.1J13.
2
1.15 Pacuer Ha IPOYHOCTH U JKECTKOCTH LIPU 3 4 OIlK-2 J1.1J11.2 0
KpPY4EeHHUH MpsIMOTo cTepskus. /I1p/ OIIK-4 JI1.3J12.1J13.
2
1.16 Pacuer Ha MPOYHOCTH MpH U3TKUOE 3 4 OIIK-2 JI.1J11.2 2
mnpocTeix 6anok. /IIp/ OIlK-4 JI1.3J12.1J13.
2
1.17 Juarpamma pacTspkeHus 3 2 OIIK-2 JIL.1J11.2 2
MaJIoyraepoanucToi cramu. /J1ad/ OI1K-4 JI1.3J12.1J13.
1
1.18 HcnblTanne Ha coxaTHe Pa3IUYHBIX 3 2 OIlK-2 J1.1J11.2 2
MaTepuanos. /J1a6/ OIIK-4 JI1.3J12.1J13.
1
1.19 Onpenenenue MOIyisl YIIpYrocTu 3 2 OIlK-2 JIL.1J11.2 2
cranu. /J1a6/ OIlK-4 JI1.3J12.1J13.
1
1.20 OnpeneneHne MOTyIIsl CIIBUTA 3 2 OIIK-2 JIL.1J11.2 2
cranu. /J1ab/ OI1K-4 JI1.3J12.1J13.

1




1.21 OnpeneneHue HaNpsHKEHUH TIPH U3THOE 2 OIlK-2 J1.1J11.2
Oanku Ha BYX omopax. /J1a6/ OIlK-4 JI1.3J12.1J13.
1
1.22 HccnenoBanne KpyueHHsl TOHKOCTEHHBIX 2 OIIK-2 JI.1J11.2
TpyO. /J1ab/ OI1K-4 JI1.3J12.1J13.
1
1.23 OnpeneneHre HAPSHKSHUH NP U3rnoe 2 OIIK-2 JIL.1J11.2
KOHCOJIbHOU Oamkw. /J1ab/ OIIK-4 JI1.3J12.1J13.
1
1.24 HccnenoBanne nepopmMannu JOMaHHOTO 2 OIIK-2 JI1.1J11.2
opyca. /J1ab/ OIIK-4 JI1.3J12.1J13.
1
1.25 3amuTa 1abopaTopHbIX padboT. /J1ad/ 2 OIIK-2 JI.1J11.2
OIIK-4 JI1.3J12.1J13.
1
1.26 IToaroroBka K NpakTHYECKUM U 52 OIIK-2 JI1.1 J11.2
nabopaTopHbIM 3aHATUAM. /Cp/ OIIK-4 JI1.3J12.1J13.
2
1.27 BrinosHeHUe U MOATOTOBKA K 3a1LIUTE 20 OIIK-2 JI1.1J11.2
PI'P u 3agery. /Cp/ OIIK-4 JI1.3J12.1J13.
2
Pazgen 2. Bropoii cemecTp 00y4yeHus.
2.1 OCHOBBI TEOPUU HATIPALICHHOTO U 2 OIIK-2 JI1.1
neGopMHUPOBAHHOTO cOCTOSTHHS. /JIex/ OIIK-4 JI1.3712.1
2.2 Teopus npounoctu. ['nnoress 2 OIIK-2 J.1
npouHocTu. /Jlex/ OI1K-4 J1.3J12.1
2.3 C0XHOE COTPOTUBIICHHE: KOCOH U3THO, 2 OIIK-2 J.1
BHELIEHTPEHHOE PacTsKEHUE- OIIK-4 JI1.3J12.1
cxkarue. /Jlex/
2.4 CnoXHOE COTPOTUBIIEHHE: U3TUO C 2 OIIK-2 J1.1
KpydeHueM. /Jlex/ OI1K-4 J1.3J12.1
2.5 CraTtudecku HEOIpeIeIMMbIE CUCTEMBI. 2 OIIK-2 JI1.1
Merton cun. /Jlex/ OIIK-4 JI1.3J12.1
2.6 YcToHunBOCTh CKATHIX cTepxkHer. /JIex/ 2 OIIK-2 J.1
OIIK-4 JI1.3712.1
2.7 JlelicTBHe JUHAMUYCCKIX 2 OIIK-2 JI1.1
Harpy3ok. /Jlex/ OIIK-4 J1.3J712.1
2.8 JeiicTBre IepruoaNYECKd U3MEHSIOIIUXCS 2 OIIK-2 J.1
Harpy3ok. /JIex/ OIlK-4 J1.3J12.1
2.9 Pacuer HanpspkeHHOTO cocTosHUA. /IIp/ 2 OIIK-2 J1.1
OI1K-4 JI1.3J12.1J13.
2
2.10 IIpounoctHbIE pacueTs Oanok. /TIp/ 2 OIIK-2 J1.1
OITK-4 JI1.3J12.1J13.
2
2.11 Pacuer crnoxxnoro conpotusnenus. /IIp/ 4 OIIK-2 J1.1
OI1K-4 JI1.3J12.1J13.
2
2.12 Pacuer cratudecku HeonpeaEIUMbIX 2 OIIK-2 J1.1
cucrem. /I1p/ OIIK-4 JI1.3J12.1J13.
2
2.13 Pacuer cxathix crepxkHei. /TIp/ 2 OIIK-2 J1.1
OIIK-4 JI1.3J12.1J13.
2
2.14 Pacuer aHaMHUYECKOTO TCHCTBUS 2 OIlK-2 JI1.1
Harpy3ok. /IIp/ OIlK-4 JI1.3J12.1J13.
2
2.15 Pacuer Ha nepuouyeckoe neicTere 2 OIIK-2 J.1
Harpysok. /ITp/ OIlK-4 JI1.3J12.1J13.
2
2.16 IToaroroBka K MpakTHYECKUM 20 OIIK-2 JI.1
sausaTusaM. /Cp/ OIIK-4 JI1.3J12.1J13.

2




2.17 Ioaroroska k 3x3ameny. /Cp/ 4 38 OIlK-2 J1.1 0
OIlK-4 J1.3J12.1

5. ®OHJ OIEHOYHBIX CPEJCTB

5.1. KoHTpoOJIbHBIC BOIIPOCHI H 3a1aHUS

Bgenenue B kypc «ConpoTHBIIEHUE MATEPHATIOBY

1. Uro nzyuaer puctuminHa « CONPOTUBICHUE MAaTEPUATIOBY.

2. Tpu rpynmnsl 3J1eMEHTOB KOHCTPYKLHIA: CTep>KEeHb, IJIaCTUHA U 000JI0YKa U MacCUBHBIE TENa.

3. MoaenpoBaHUE 3JIEMEHTOB KOHCTPYKIMI U fetaneit mamuH. Uto Takoe pacyeTHas cxema. Kakue BHEITHUE BO3IEHCTBHS
OBIBArOT, KaK N300pakaloT CHIIOBBIC BO3JCHCTBHS Ha CXEME.

4. MonenupoBanue Matepuana. OCHOBHBIE THIIOTE3bI (AOMYIIEHNS) O CBOMCTBAaX MaTepHaOB AeQOPMUPYEMBIX TBEPABIX TeIl.
5. MoaenupoBanue nedopmanun. HazoBuTe 0CHOBHBIE TUTIOTE3HI (IOIMYIICHUS) O Xapakrepe 1eGopMHUPOBaHUS CTEPIKHEH.
6. B uem 3akimroyaercsi MPUHIUI CYNEePIIO3UITHiA (He3aBUCUMOCTH JeicTBus cril) U CeH-Benana.

7. PackpoiiTe OCHOBHBIE IIOHATHSI CONIPOTUBIICHUS MAaTEPUAJIOB: IPOYHOCTD, JKECTKOCTh, YCTOMYMBOCTD.

8. UTo Takoe BHYTPEHHSS CHjla B CONIPOTHBICHUN MaTepuanoB. Kakue BHyTpeHHue ycuus ObiBatoT. MeTon onpeneneHus
BHYTpeHHUX ycuiuid. Ero unes (B uem 3axmrodaercs). UTo Takoe 3miopa BHYTPSHHETO YCHITHS.

9. Uro Takoe HaNpsHKEHHUE B TOUKE CCUCHUS CTEPKHS. 3alUIINTE BEIPAKCHUS BHYTPEHHHX YCHIINH depe3 HOpMaJbHbIE ’
KacaTeJIbHbIE HAMIPSDHKEHNSI.

10. Yro Takoe nedopmarus Tena. Buapl nepopmanuu. Kakue nedopmanuu ObIBaIOT.

LlenTpansHOE pacTsDKEHUE U CKAaTHE MIPSIMOTO CTEPKHS

1. Kaxue BHyTpeHHUE YCUIIUS BO3HUKAIOT IIPU PACTSHKEHUH-CIKATUH.

2. 3anmcath GOPMYITHI JUTS OIIPE/ICNICHNS HAIPSDKEHUH B TIOTIEPEYHBIX M HAKIOHHBIX CEUCHHUX Opyca MpH PacTsDKCHUH — COKATHH.
3. 3anucarh 3aKOH IAPHOCTH KACATEJIbHBIX HAIPSKCHUI.

4. Iloxa3aTp B 2MIOPHI HATPSHKEHUH MPU PACTSDKEHUU — COKATHH.

5. Kakue nedopmarin BO3HUKAIOT [P pacTspkeHuH U cxatn. Kosdunuenr Ilyaccona.

6. MaTtemaTndeckas 3ammich 3akoHa ['yka. YTo Xxapakrepu3yeT MOJIyIb YIPYroCTH mepBoro pona (Moxyns FOrra). Ero dusmaeckuii n
rpadugeckuii cmbIct. JKeCTKOCTh M HOAATINBOCTD IPH PACTSDKEHUH U CKATHH.

7. YUro Takoe foITycKaeMoe HamnpshkeHne, KodQQUIMEeHT 3amaca IpoYHOCTH.

8. 3amucath yclI0BUE IPOYHOCTHU MPH PACTKEHUN-CKATHH IS XPYIIKMX MAaTEpUaIOB.

9. 3ammcath ycIOBHE IPOYHOCTH U KECTKOCTH MPH PACTHKEHUN-CXKATHHN JUTS TUIACTHYHBIX MAaTEPHAIIOB.

10. [Toka3aTh TpU OCHOBHBIX BHJA 3aJa4 IPU pacueTax Ha IPOYHOCTb.

I'eomeTprdeckue XapakTepUCTUKY MONEPEUHBIX CEUEHUI CTEpIKHEH

. Jl11s 4ero BBIYUCIAIOT TEOMETPUUECKUE XapaKTEPUCTHKU CEUCHUH.

. 3amcaTh (GOPMYIBI AJIsl ONIPEAENEHHs CTATHYECKUX MOMEHTOB U LIEHTPA TSHKECTH IIOMAIH.

. Kak BeMucIsIoTcst oceBble, MOMSPHBIC U EHTPOOSKHBIC MOMEHTHI HHEPINH TLTOIIAH (TIPSMOYTOIBHIKA, Kpyra, TPEyroJbHIKA).
. Kak BBIYMCINTH MOMEHT UHEPLUY IIJIOCKUX CEYEHHH NIPU MapalIeIbHOM IIEPEHOCE KOOPAUHATHBIX OCEH.

. Kax BbIYMCINTS MOMEHT HHEPLHHU IUIOCKMX CEUYEHHH NPU MOBOPOTE KOOPAUHATHBIX OCEH.

. @opMynbl Ul ONpeIeNIeHUs] IIIaBHBIX MOMEHTOB HHEPIMHY M MOJI0KEHNUS TJIABHBIX OCeil.

. Pacckaxxute NOpPsIIOK BEIYUCIEHNS. MOMEHTOB UHEPLUY CII0KHBIX CEUEHHH.

. UTo Takoe MOMEHT COIPOTUBIIECHUS CEUYEHHUs], T €r0 UCIIOJIB3YIOT.

0NN LN KW

MexaHuueckue XapaKTepUCTUKU MaTepuaa

1. Kakue ucnblTaHus IPOBOAATCS [Ul ONIPECIICHUS XapaKTEpUCTUK MaTepuana. Ilepednciauts MeEXaHUIECKHE XapaKTEpUCTUKI
Martepuana.

2. IlepedncnuTh 30HBI HA JUarpaMMe PacTsKEHHUs ManoyrnepoaucToi crany. OnucaTs NOBEICHUE MaTepUala B KaX 10! 30HeE.
[Toka3aTb 3CKU3 pa3pymIEHHOTO 00pasia U3 MaJOyIIEePOIUCTON CTalH

3. Yro Takoe Haxnen. [loka3zaTe Ha quarpamme.

4. IToka3ats rpaviK pacTsHKEHHUS CTAIHU B OCIX 6 — €. OTMETHTb XapaKTePUCTUKU IPOYHOCTH MaTepHuaia. VX eanHMIbI U3MEpEeHUS.
5. 3ammcats GopMyiTy AT OTIpeReNeHH s Ipeeia IPOIOPIMOHANEHOCTH. [laTh onpe/esicHue.

6. 3ammcats GopMyITy IS OTIpeeTeH s Ipesiena ynpyroctu. JlaTe onpeeieHue.

7. 3anucats GpopMyiy IS oTpeneneH s Ipeena TeKyuecTH. J{aTb onpeneneHue.

8. 3anmcats hopMyiTy AT ONpeeneHus npeena NpoyHocTy. [laTh onpeneneHue.

9. 3anmcatb GOPMYITHI JUTA OIIPEICIICHAS XapaKTepICTHK IIACTHYHOCTH. J[aTh onpeneneHue.

10. BergenuTs Ha quarpaMme JOJIIO YIPYroil u ocTaTo9HoU nedopmanuii. JlaTh onpeaeneHue.

11. Iloka3aTe quarpaMMBl CXXaTHsI U pacTsDKEHUs XPYIIKOTO MaTepuana (Ha mpuMepe uyryHa). Kakue xapakrepucTHKU IPOYHOCTH
OTIPEIEISAIOTCS TIPU MCTIBITAaHUH, OTIMCATh ITOBEICHIE MaTepraia. [lokazaTh 3CKH3 pa3pymIeHHOTO 00pasia.

12. Ioka3ats quarpaMMy CKaTHs IIIACTHYHOTO MaTepHaia (Ha mpuMepe mean). Kakie xapakTepHCTHKN TPOYHOCTH OIPEACIISIOTCS
IPU UCTIBITAaHUU, OTIMCATH NTOBEACHUE MaTeprana. [1oka3aTh 3CKH3 pa3pyLIEHHOTO 00pa3ia.

13. Tloka3aTe quarpaMMy CKaTHsl aHU30TPOIHOTO MaTepHana (Ha mpumepe aepesa). Kakue xapakrepHCTHKI IPOYHOCTU
OTIPEIEIAIOTCS MIPH UCTIBITAaHNUH, OTIMCATh ITOBEJCHIE MaTepraia. [Joka3aTs SCKU3BI pa3pymeHHOro o0pasiia Mpy UCIBITAHIH B0
U NOIEPEK BOJIOKHA.

14. Kakoe HanpsbKeHHe Ha3bIBalOT AoMyckaeMbIM. DopMyna Juls ero BuucieHus. JlomyckaeMoe HanpsbKeHUe ATl XPYIKOTro U
IUTACTUYHOI'O MaTepuania.




Casur (cpe3). KpydeHune cTepxHs KPyriaoro cedeHus

1. Kakoii Bua aehopmariiu Ha3slBaeTCs cIBUT (cpe3). Kakne BOZHUKAIOT BHYTPEHHHE YCHITHS.

2. Kaxue HanpspKeHHs BOSHUKAIOT TIPH C/IBUTE (Cpe3e) B ITOTIEPEYHOM CEUCHUH CTEepXKHA. Kak HX BEIYHCIUTS.

3. Kaxue neopmariiy BOSHUKAIOT IpH caBure (cpese). Popmyisl amst ux onpenencHus. [loka3aTs MaTeMaTHIECKYO 3aIIUCh 3aKOHA
T'yka npu cnBure.

4. laTh XapaKTepHUCTUKY MOAYIIS YIIPYTOCTH BTOPOTO poja (MOayib casura). Ero ¢pusmdeckuit cmpici. EquHUIEI H3MepeHHs.
JKecTroCTh 1 TOAATIMBOCTE IIPH YHUCTOM CIBHTE.

5. 3anucats 3aBUCHMOCTB MEXIy MOAYISIMU YIPYTOCTH IIEPBOTO M BTOPOTo poaa u kodddurmentom Ilyaccona.

6. YciioBre MPOYHOCTH MPH CIBUTE (cpe3e) (3amuck yepes A0IMycKaeMoe HalpsDKeHUE | 4epe3 ko3 ULreHT 3amnaca).

7. Bunpl pacdueToB Ha MPOYHOCTh 3aKJIETIOYHOTO COCIUHEHHUS.

8. Pacuer 3aKenoyHoro coeiMHEHHs Ha cpe3 (Ha mpuMepe).

9. Pacyer 3aKI€NOYHOTO COEMHEHHSI HA CMATHE (Ha IpUMeEpe).

10. Pacder 3aK1ernoyHOTO COSIMHEHHS Ha Pa3phIB COSANHIEMBIX JIUCTOB (Ha IIPUMEpE).

Kpyuenue crepkHs Kpyriaoro ce4eHust

1. Kakoit Buj nedopmanuy Ha3sIBaeTCst Kpy4CHHEM.

2. Kaxue BHyTpEeHHHE YCUIINS BO3HHUKAIOT ITpH KpydeHnH. Kak nx onpenenuts (MeTox). [IpaBuiio 3HaKOB 111 BHYTPEHHETO YCHIIHS.
ITocTpoenue 3mropel KpyTsero MoMeHTa. IlpaBuna npoBepKy MPaBUIBHOCTU IIOCTPOEHUS SIIIOP.

3. Kakue HanpspKeHHs BOSHUKAIOT IIPH KPYUYeHUH B TIOIEPEYHOM cedeHHHU cTepikHs. Kak ux BeraucnuTs. OnacHble TOUKH,
HamnpsbKeHHs B HUX. Pacripenenenne HanpsiKeHUi B IONEPEYHOM CEUYEHNH Baa (3IIopa HApPsKEHUs ).

4. Kaxue nehopmaniyt BOSHUKAIOT TIPH KpydeHHH. DOpMYIIBI JUIS X OTIpeeTIeHHS.

5. 3anuce 3akoHa ['yka mpu kpyueHuu B AeopMaIuax U HanpspkeHusx. Momyns casura. Ero ¢usnueckuit cmbicn. ExuaUIB!
u3MepeHus Moaynsa casura. dopmyina, KoTopast CBSI3bIBAET XapaKTEPHCTUKI YIPYTOCTU MaTepuana. JKecTKoCTh ITpU KPydEeHHH.
6. 3anmcatp yCIOBHS IPOYHOCTH U KECTKOCTH IIPH CKPYIMBAaHUN Opyca KPYIJIOTo CeUeHHsI.

7. Pacuer BayoB Ha IPOYHOCTH M JKECTKOCTh. BHIBI pacueToB Ha MPOYHOCTH (TPOSKTUPOBOYHBIA M IPOBEPOUHBIIT).

8. CraTuyecku HeolpeAeNIuMble 3a1a4u pu KpydeHuH. [Topsaaok pemenus. YpaBHeHHE COBMECTHOCTH Jedopmanuil.

W3rub npsameIx crepikHeit

1. Bugst u3ru6a. [Ipsmoii i kocoit u3ru6. YUCTHIHA U MoNepeyHbIi H3THo.

2. Kaxkoit Bug nedopmannu Ha3sIBaeTcs IPSIMOiT ONEPEUHBIN H3ru0.

3. Kaxue BHyTpeHHHE CHIIOBBIE (DAaKTOPHI BOSHUKAIOT B MOMIEPEYHBIX CeUeHUAX Oanok nmpu u3rube. Jlate ompenenenne. Kak ux
omnpenenuts (Metox). [IpaBuio 3HaKOB 11 BHYTpeHHEro ycuius. [TocTpoeHne smrop BHYTPEHHUX YCHITHH.

4. IIpaBusa mpoBepKH MPaBUIBLHOCTH MOCTPOCHUS 3ITI0p. 3anucaTh JudQepeHranbsHble 3aBUCUMOCTH JKypaBCcKoro.

5. Kakne HanpspkeHHs BO3HUKAIOT IIPU MIPSMOM HOIIEPEYHOM M3rH0e B ITONIEPEIHOM CEUEHHUH CTEPXKHs. Kak nX BEIYMCIIHTS.
OrmacHBIC TOYKH, HAIPSDKEHHUS B HUX. DTIOPHI KACaTENIFHBIX M HOPMANBHBIX HAIIPSHKESHHH.

6. Kaxue nedopmariy BOSHUKAIOT IIPH IPSMOM IOTIepeuHOM u3rude. @opMyITsl UI UX oIpeseneHus. 3anucaTs 3akoH ['yka,
JKECTKOCTh OaJIKH TIpH U3ruode.

7. ChopMymmpoBaTh YCIIOBHE IPOYHOCTH IpH u3rnoe. Tpu Buaa 3anad.

8. Pacuer 6asiox Ha IPOTHOCTH.

Ormpenenenne nepeMeNieHU B yIPyrux cucTeMax

1. 3ammce mudhepeHIaIbHOTO YPaBHEHNS H30THYTOH ocr Oanku (IpHOIIbKeHHOe). MeTo T HeMmoCpeICTBEHHOTO HHTETPUPOBAHUS
quddepeHnanbHOrO ypaBHeHNs. 3HaUeHHs TIepeMeleHNH I TPaHUYHBIX yclIoBuil. MeTox HauanpHBIX napamerpos. Ilopsgok
OIIpeieIeHHs! IEPEMEIIICHNH C TOMOIIBIO HEMTOCPEICTBEHHOTO HHTEPUPOBaHUs T (HepeHINATBHOTO YPaBHEH S, METOA
HayaJbHbIX IIapaMETPOB.

2. 3ammck nHTerpana Mopa. Kakue cocTapmsromue HHTeTpaia HCIIOJIB3YIOT IIPU pa3HbIX BUAAX AedopManun. I ne mpuMeHsIorT.

3. ®opmynupoBka npasuiia Bepemaruna. I'ne npumensitor. [Tokaszate Ha npumepe. @opmyna CUMIICOHA TSI TEPEMHOKEHHS
Tpanenui.

5.1.2. KOHTpOIbHBIE BOIIPOCH! K 3K3aMEHY

OCHOBBI TEOPUH HATIPSHKEHHOTO ¥ JIe(OPMUPOBAHHOTO COCTOSIHUSA. [ UITOTE3bI MPOYHOCTH

. UTo Takoe HaNpsHKEHHOE COCTOSHIE B TOUKE. BHUIBI HANIPSHKEHHOTO COCTOSIHUSI.

. Kak onpezienuTh riaBHbIC HANPSDKCHUS U TTOJIOKEHHS TIIaBHBIX TUIOIIAIOK [TPU JIMHEHHOM HAIIPSHKEHHOM COCTOSIHUH.

. 3anucatb HOPMYIBI JJIs YASTBHON MOTCHIIMAILHOW SJHEPTHU. DHEPrHsl U3MEHEHUS 00beMa U SHEPTHs U3MEHEHHS HOPMBI.
. Kak onpenienuth ri1aBHbIC HAPSDKEHUS U TTOJIOKEHS TTIABHBIX TUIOIIAI0K ITPH TUIOCKOM HAMPSHKEHHOM COCTOSTHUH.

. 3anucatb (GOpMYIBI A ONPEAETICHUS HANOOIBIINX KacaTeIbHBIX HANPSDKEHUH U IUIOMIAOK CIIBUTA.

. 3ancatb 00001IeHHBIH 3aK0H ['yKa.

. [ToHsATHE 00 YKBUBAJICHTHOM HAIPSDKCHUW M O PAaBHOOTIACHBIX HANPSXKEHHBIX COCTOSTHUSX.

. [lepeuncnuTh 1 3anMCaTh OCHOBHBIE THITOTE3bI TPOYHOCTH MaTepUaa.

0NN LN kW~

C10>kHO€ CONPOTHUBIEHHUE CTEPIKHS

1. Buzbl c10KHOTO CONPOTHUBIIEHUS. 3aaUy CI0XKHOTO CONIPOTUBIICHUS.

2. Kocotii m3ru6. Kakue BHyTpeHHHE YCUIHS M HANIPSDKEHHS BOSHUKAIOT, UX 3MIOphL. OnpezeneHne MoJ0XKeHHs CUIOBON MIOCKOCTH
JEeHCTBUS MTOJTHOTO MOMEHTa, HyneBoi TuHuH (ocH). UTo Takoe HeifTpanbHas ock. Kaxue Touku cedeHust Ha3bIBaroOT onacHbIMU. Kak
HPOBOJMTCS pacdeT Ha MPOoYHOCTh. OnpesienieHne epeMeIleHUH IpH KOCOM H3ruoe.

3. BHelleHTpeHHOE cxxaTue WK pacTsukeHue. Kakue BHyTpeHHUE yCUIIUS U HalpsKEHUsI BO3HUKAOT. DopMyna i ONpeeleHus
HanpsbkeHus B Touke. [IpaBuiio 3HakoB. Kakue TOUKM cedeHus! Ha3bIBAIOT ONAcHBIMU. 11010kKeHue HyIeBOH JINHUH. D1Iopa




HOpMAJIbHBIX HanpshKeHUH. YTo Takoe sapo ceueHus, ONpeeleHue ero rpaHull. Pacyer Ha Npo4HOCTb.

4. N3ru6 u xpy4enue. Buyrpennue ycunust u nx snropsl. Kakue nedopmaruuy Bana BeI3bIBAaCT OKPY)KHAs CHJIa, OCEBas CUJIa,
panuanbHas cuia. Kakie TOUky cedeHus Ha3bIBalOT ONIACHBIMU. DIIOPBI HOPMaJIbHBIX M KaCATENbHBIX HAIIPSKEHUH B OIIACHBIX
Toukax. Kak BeIOMpaercs omacHoe cedeHne Baia. OnpereneHne S5KBUBAJICHTHBIX HAPSDKEHUH 10 TpeThel M 9eTBEPTON THIIOTE3aM
npouHoctu. [lepBas u BTOopas runoressl NpoYHOCTH. [IpoeKTHPOBOUHBII pacy€T HAa MPOYHOCTD.

CraThuecku HEONpeIeIUMbIE CUCTEMBI. MeTo 1 CHIL.

1. PackpbITh IOHATHE O CTEMEHSIX CBOOOIB! U cBA3AX. Kakue cBsI3u Ha3bIBalOT HEOOXOAUMBIMU U AOTIOJIHUTEIbHBIMU (JTUIIHUMN).
Beluncrnenne cTeneHy CTaTHUECKON HeonpeaenuMocTH. Kak pacKkpbITh CTaTHYECKyr0 HEOTIPEAEIUMOCTD CUCTEMBI.

2. Ilepeuncnuth NOPSIAOK pacyeTa NPOCTEHIINX CTATUUECKU HEOTIPEAEIUMBIX CTEPKHEBBIX CHUCTEM MeTooM cuil. Kakas cucrema
Ha3BIBACTCA OCHOBHOI cHcTeMo# MeTona cuil (TpeboBaHMs, CIIocoOk! hopMupoBanus). Kanonndeckast hopma 3aIHCH yCIOBUH
COBMECTHOCTH J1eopManuii IIsl paCKpbITHS CTaTUYECKOI HEONpeaeTMMOCTH (KaHOHNYECKoe ypaBHeHHe). PDU3NUECKUil CMBICT
K03()(HHUIIHEHTOB, CBOOOIHBIX WICHOB KAHOHMYECKUX YpaBHEHUH, X onpernenenne. Cratnueckas U 1eopMalimoHHast IPOBEPKH.
ITocTpoenue AeHCTBUTENBHBIX AIOP BHYTPEHHUX YCUIHM.

3. YpaBHeHue Tpex MOMeHTOB. Du3nueckuii cMbICH ypaBHeHUs. OpeeieHne CTeNeH! CTaTHIecKoi Heonpenenumocti. Kak
3a1aeTCsl OCHOBHAsI CHCTEMa ISl ypaBHEHUsI TpeX MOMeHTOB. [Topsiiok pacuera Hepa3pe3HbIX OalokK.

Y CTONUUBOCTD CKATBIX CTEPKHEN

1. PackpbITh OHATHE 00 YCTOMYMBBIX U HEYCTOMUMBBIX (hopMax paBHOBecus. Kputnueckas cuna. [ kakux 31eMeHTOB
BBINOJIHAIOT PAaCUET Ha YCTOMYUBOCTD. B 4eM OH 3aKioyaeTcs.

2. YCTOWYMBOCTD MPSIMOJIMHEHHOHW (YOPMBI PABHOBECHS CIKATHIX CTEPXKHEH B yIPYyrou cramuu. 3amucath GopMyiy Diiepa,
IpeeNnsl ee IPUMEHUMOCTH. PackpbITh MOHATHE O THOKOCTH U IPUBEICHHON JUIMHE CTEPKHS, BIUSHUE PA3IHYHbBIX CIydaeB
OMOPHBIX 3aKPETUICHUI CTEPIKHEN.

3. Kak mpoucxXoauT moTepsi yCTOHYMBOCTH TIPH HATIPSDKEHUSX, TIPEBBIIIAONIIX MTPEAET IPOMOPIHOHAIEHOCTH. 3aTUCh (OPMYITBI
OHreccepa — SICHHCKOTO JUIS ONpeieNICHNs] KPUTHIECKOH cHIbl. I'pahik 3aBUCHMOCTH KPUTHIECKUX HANIPSKEHUH OT THOKOCTH
ctepks. [lonarue npenenbHON THOKOCTH CTEPIKHSL.

4. Kak BBIIONHSIOT IPAKTHYECKHE PACUETHI CHKATBIX CTEPXKHEH HA YCTOWYMBOCTb. 3alluCcaTh YCIIOBUE YCTOWYNBOCTH (POPMBI
PaBHOBECHS CXKATOTO CTepKHS. UTO Mmoka3siBaeT K03 (GUINCHT CHIDKEHHIS OCHOBHOTO JJOMYCKaeMOT0 HampspkeHus (ko3¢ punnent
IpPOJOIBHOTO M3rHba), OT 4ero 3aBucUT. OnpeeneHie Hecymeil ClIoCOOHOCTH CTEpIKHSL.

JlelicTBrEe AMHAMUYECKUX HArpy30K

1. ITepedncnuTs BUABI JMHAMUYIECKUX HArpy30K. UTo moka3siBaeT fuHaMuUYeckui ko3 dunnent. Kakue cymecTByloT METOIBI
pacuera Ha JUHaMUYecKue Harpy3ku (mpuHuun Janambepa). OnpeneneHue AMHAMHUECKUX HANPSHKEHHA.

2. OmpenenieHre AMHAMHYECKOTO KO3 QHULIMEHTa IPU M0beME-OIyCKAaHUH WITH BPAIlIEHUN JIEMEHTOB KOHCTPYKIHH C YCKOPEHUEM.
[Toxa3aTh >MIOPHI BHYTPEHHIX YCHIIHH.

3. OCHOBHBIE IOHATHS O CBOOOMHBIX U BBIHYKICHHBIX KOJIEOAHMUSIX YIPYTHX CHCTEM C OJHOII cTeneHbro cBo0os!. [lepron
(uacroTa) Kosebanuil. Aunamudeckuii koadduiment. Uro Takoe pe3oHaHC, MeTobl 60psOBI. OnpeeneHne HanpspKEHUH pu
BHOPAIIMOHHOM HarpysKe (pacueT paMbl IOJT IBUTATEIIEM).

4. Pacuers! Ha ynap. JuHamudeckuii ko dummeHT. Pacyer Ha MpovYHOCTH IpH yaape.

JlelicTBre epHOINUECKH U3MEHSIOIIUXCS HATPY30K

1. ITorarue 00 yCTaIOCTHOM Pa3pyIICHHH 3JIEMEHTOB KOHCTPYKIIMH 1 feTael MalnH. BO3HHKHOBEHHE M Pa3BUTHE YCTAIOCTHBIX
HOBPEXICHUH. MexaHn3M yCTanoCcTHOTo paspymeHus. Kiaccudukanus pexuMoB IUKINYECKIX HATPy30K M HAIPSDKEHHUH.
OcHOBHBIE XapaKT€PUCTUKU LIUKIIA.

2. Ilpenen BeiHOCIMBOCTH. KprBas Bémnepa. dakropsl, BIHUAIONIIE Ha BEIHOCIHBOCTE: KOHIICHTPAIHS HANPsDKEHNH, MacIITaOHBII
3¢ dekT, KagecTBO 00pabOTKN MOBEPXHOCTH, K0P (HUIIEHT acuMMeTpiH UK. D(PeKTHBHBIC KO OHUITNECHTH KOHIICHTPAuT
HaIpsHKEHUI.

3. BeiHOCIIBOCTD IIPH COBMECTHOM LIMKINYECKOM M3rHbe u kpydeHur. Onpenenenne ko3 GuirenTa 3amaca ycTaJoCTHON
MPOYHOCTH.

4. lnarpamMMa HampsoKeHUH.

5.2. Tembl NMCbMEHHBIX padoT

Temsb! u 3aganus w1t PP npencranenss! B uctounuke JI3.3 (m. 6.1.3. Meronudeckue pa3paboTKH).

5.3. ®oHA OLICHOYHBIX CPEACTB

TecTsl mepBOro THIA IO TeMaM 3aHATHH COJepkaT 5 BOIPOCOB. JeMOHCTPAIIMOHHBII BAPHAHT TECTA pa3MeIIeH Ha yIeOHOM
cepBepe UHCTUTYTA B [IpunoskeHnn. TecTbl BTOPOro THIA MO KypCy coAepkaT 25 BOMpocoB. JleMOHCTPAalMOHHBIN BApHAHT TeCTa
pa3sMelleH Ha yueOHOM cepBepe HHCTUTYTa B [IpuioskeHuH.

Kpurepuu onieHKH 3HaHMH CTYJCHTOB IIPH IIPOBEICHNHN TECTHPOBAHMS 110 TecTy mepBoro Tuma (5 Bompoco). OmeHKa 3a TeCT paBHa
YHCITy IPAaBUIIBHBIX OTBETOB.

Kpurepun oieHKH 3HaHUI CTyAE€HTOB ITPU MPOBEACHUM TECTUPOBaHUs 1o TecTy BToporo Tuna (25 Bonpocos):

OLieHKa «OTJIMYHOY BBICTABIAETCS MPU YCIOBUM IIPABUIBHOIO OTBETA CTYEHTA HE MeHee ueM 85 % TECTOBBIX 3aJlaHUI;

* OreHKa «XOPOIII0» BBICTABIISAECTCS P YCIOBUY MPABIIIBHOTO OTBETA CTy[eHTa He MeHee ueM 70 % TeCTOBBIX 3a/laHHi;

* OLeHKa «yJOBIETBOPUTENBHO» BBICTABIAETCSA NIPU YCIOBHHU TMPABUIBHOTO OTBETA CTyAEHTa He MeHee 51 %; .

* OLeHKa «HEYI0BIETBOPUTEIBHOY» BBICTABISIETCS NP YCIOBUH MPaBHIBHOIO OTBETA CTYJEHTa MeHee yeM Ha 50 % TecTOoBBIX
3aJaHui.

Kputepuu oLlieHKH OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHL: TOYHOCTh ONPENEIICHUN U MOHATUM, CTENIEHb PACKPBITHS CYLIHOCTH
BOIIPOCA, KOJTMUECTBO MPABUIBHO U MOTHOCTBIO PACKPHITHIX BOIIPOCOB!

* OneHKa «OTJIMYHOY» CTABUTCS, €CIH BBIIOIHEHBI BCE TPEOOBAHMUS: TOYHO JTaHBI OTIPEIEICHHS M MOHATHS; IIOTHOCTHIO PACKPHITa




CYILIIHOCTH BOTIPOCA; aHBI IPABIIIFHBIC U MTOJHBIE OTBETHI HAa BCE BOIPOCHI; JTOTUYHO H3JI0XKEHa COOCTBEHHAS MO3UIINS;
copMyITMpOBaHBI BEIBOJIBI.

* OeHKa «XOpOoIII0» — OCHOBHBIE TPEOOBAHMS BHIITOTHEHBI, HO TIPH 9TOM JIOMYIICHB! HeOYETHL. B yacTHOCTH, MMEIOTCS
HETOYHOCTH B M3JIOKECHIH MaTepHaa; OTCYTCTBYET JIOTHYECKasl TOCIEA0BATEIBHOCTD B CYXK/ICHHUIX; IMEIOTCS YITYIICHUS B
OTBETax.

* O1eHKa «yIOBIETBOPUTEIILHO» — IMEIOTCSI CYIIECTBEHHBIC OTCTYIUICHUS OT TpeboBaHuil. B acTHOCTH: TeMa ocBelleHa U
YaCTHYHO; JOMYIICHB! ((aKTHIECKHE OMIHOKA B COJEP’KaHUI OTBETOB HA BOIIPOCH]; OTCYTCTBYIOT BBIBOJIBI; OTCYTCTBYIOT ITOSICHCHUS
K (hopMynaM, pHUCYHKH.

* O1eHKa HEYIOBIETBOPUTEIBLHO» — TEMA HE PACKPbITa, OOHAPYKMBAETCs CYLIIECTBEHHOE HEIIOHUMAaHKE NPOOJIEMbI; JaHbI HE

TMIOJIHBIE OTBETHI MeHee ueM Ha 50% Bompocos.

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

J1J1 KOHTPOJISL OCBOEHUS TUCLUIUIMHBI IPEAYCMOTPEH TEKYLIMH KOHTPOJIb 3HAHUN U IPOMEKYTOUHAsI aTTeCTaLusl.
Tekymmit KOHTPOJIb IPOBOAUTCS B BUIE MMCBMEHHOTO OMpoca (IpoBepouHas paboTa) M TECTHPOBAHHS IO TEMaM 3aHATHH, 3aITUTHI
1abopaTopHbIX paboT. OLEeHOUHbIE CPENICTBA I MUCBMEHHOTO OMpOCca — KOHTPOJIbHBIE BOIPOCH! 110 TeMaM JTUCHUILIUHBL.
OneHouHbIE CPECTBA I TECTUPOBaHHs — TecT MepBoro THIA: TECTOBOE 3aJaHUE MO TEME COAEPKUT 5 BonpocoB. OLiEHOUHBIE
CpeZcTBa JUISl 3aIUTHI JIAOOPATOPHBIX PadOT - KOHTPOJIBHBIE BOIPOCHL.
IIpomexyTouHas aTTecTalMs — 3a4eT C OLIEHKOMH, Sk3aMeH. OIeHOYHbIE CPEACTBA: A 3a4€Ta - CIIUCOK KOHTPOIBHBIX BOIIPOCOB I10
TeMaM 3aHATHH; Ui K3aMeHa — 9K3aMEHAIIMOHHBIN OUIIET, KOTOPBII COAEPKUT TEOPETHYECKHE BOIPOCHI (IIPOBEPKa KATEropHu

«3HATH») U 3a7a4M (TIPOBEpKa KATETOPUI «YMETh)» U «BIANIETE).

6. YA EBHO-METOJUYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MelleHIe WznarensctBo, ron | Komuu-Bo
JI1.1 | borBunbena M.I1. Pacuersl Ha TPOYHOCTH MPU IPOCTOM U CIIO)KHOM Hopunsck: , 2003 68
COIPOTHBIICHNH: Yued. mocobue
JI1.2 | Anexcannpos A.B., ConpoTHBIICHHE MaTEPUATIOB: YICOHHK JIJIsI BY30B M.: Beicur. mk., 3
TToramos B./I. 2004
JI1.3 |Bomocyxun B. A., ConpoTuBJIeHHE MaTepHATIOB: JOMyIIeHo M-BoM cenbckoro xo3- | M.: PUOP, Undpa- 15
JlorBuHOB B. B., Ba P® B KadyecTBe yueOHUKA IS CTYJCHTOB BY30B M, 2014
EBtymenxo C H.
6.1.2. Jlono/iHuTEIBHAA JIUTEPATypa
ABTOPEI, COCTaBUTEIH 3armaBue, pa3MeIIeHne N3natensctBo, rox | Komma-Bo
JI2.1 | ®eonocwes B.U. ConpoTHBIICHHE MAaTEPUAIIOB: YICOHUK JIJISI BTY30B M.: Hayka, 1986 81
6.1.3. MeTtoauueckue pazpadoTkn
ABTOpBL, COCTaBUTENN 3armaBue, pa3MelIeHne WsnatenscrBo, ron | Konnu-Bo
JI3.1 |Hopwunsckuit mamyctp. | ConpoTHBIEHHE MAaTEPHAIOB: METO. yKa3aHUs K 1aboparopasiM | Hopmmsck: HUU, 30
uH-T; cocT. WL.IL paboTtam 2008
BorBunkesa, 3. H.
I'ypmau
JI3.2 | Hopwunbckuit mamycTp. | ConmpoTHBIEHHE MaTepHAIOB: COOPHUK 3alaHU [UIs Hopunsck: HUHY, 56
uH-T; cocT.: W. I CaMOCTOSTENbHON pabOTHI CTYAEHTOB BCEX CIIEII. 2007
BorBunnesa, 3. M.
I'ypmau
6.3.1 Ilepevyennb NporpaMMHOro odecneyeHust
6.3.1.1 | MS Windows 7 (Homep nmuniensuun 62693665 ot 19.11.2013)
6.3.1.2 | MS Office Standard 2013 (Homep munensuu 62693665 ot 19.11.2013)
6.3.1.3 | MS Office Standard 2007 (Homep munensuu 62693665 ot 19.11.2013)
6.3.2 TlepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIUHBI (MOAY JIST)
7.1 | JIns peanuzanuy o0pa3oBaTeIbHOTO MPOIIecca 3aIeHCTBOBAHBI AyTUTOPHH:
7.2 |+ AynuTopus UIs YTEHHS JICKIUH, 000pyTOBaHHASI TEXHUYECCKUMH CPEACTBAMU OOYICHHS - BHIICOIIPOCKTOPOM.
7.3 | » KommbrorepHbIi KIace UIs BHIIONIHEHUS pacyeTHO-rpaduueckux paboT U MPOBEICHHS BCEX BUIIOB KOHTPOJIBHBIX
MEPOIPUATHH € IIOMOIIBI0 MH)OPMAITHOHHBIX TEXHOJIOTHH.




7.4 | » JJaboparopus «ConpoTuBieHHe MaTepraioBy ayd. 109, ocHamEénHast 000py0BaHHEM U CTEHAAMH AJIS IPOBEICHHS
n1a60paTOpHBIX PaboT.

7.5 | IlepedyeHp uCHBITATENbHBIX MALLUH U YCTAHOBOK:

7.6 | 1. YauBepcansHas mammHa P-5 (pacTsbkeHne, cxxaTue) Harpyska — 5 T.

7.7
7.8 | 2. YuusepcanpHas mammHa MP-100 (pactsbkenust ¢ 3anuchio quarpammsl). Harpyska 10 T.
7.9 | 3. YuuBepcanbHas mamnHa YH-5A (pacTspkeHue, cxxatue); 3anich auarpaMmmbl. Harpyska 5 1.
7.10 | 4. YHuBepcansHas ManmHa Y MM-20 (pacTsoxeHHe, ckaThe, U3rH0); 3aIHch JHarpaMMbl pacTsbkenus. Harpyska 20 T.
7.11|5. YcranoBKa JuIs HccleOBaHAA AedopMarmy joMaHoro 6pyca. Tun CM-24
7.12 | 6. YcraHoBKa Juis ONpeelIeHUs MOTYJIsl YIIPYTOCTH IIPU CJIBUTE.
7.13 | 7. YcTaHOBKA JUTS HCCIIEOBAHMS M3rHOa KOHCONBHOH Oanku. Tum CM-76.
7.14 | 8. YcraHoBKa JUIsl HCCIIEIOBAHUS KPYYEHHUSI TOHKOCTEHHBIX TpyO. Tun CM-14m.
7.15

7.16 9. YcraHoBKa IS UCCISOBaHUS IBYX OMOpHOH Oanku. Turm CM-4.

7.17 | 10. LHudpoBoii TEH30METPUIECKUIT MOCT IS CHATHS MTOKa3aHMH ¢ TeH3oxaTankoB. Tum [{TM-3.

7.18 | 11. Tensocraumus CUUT-3.

8. METOAUYECKHUE YKA3AHUSA JJI1 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUTIIMHBI (MOAY JIS)

Jln1s1 yCIIemHoro 0CBOCHNsI yueOHOro MaTepualia CTyJeHTY He0OX0AUMO SICHO IIOHUMATh 3HAYMMOCTb U MECTO IHUCIUILUIUHEI B €T0
npodeccHoHaBHO# MOArOTOBKE U aKTHBHO Y4acTBOBATh BO BCEX BHJAX y4eOHOTO mporecca. [1o muciuminae yueOHbIM IIaHOM
MpexycMOTpeHa KOHTAKTHAs U CaMOCTOsTeNbHast paboTa o0ydarorerocs.

KonTakrHas paboTa BKIIOYAET JEKIIMOHHBIE M MPAKTHYECKUE 3aHATHSI, KOJUIEKTUBHBIC U MHIUBHUIyaIbHbIE KOHCYIbTaH. [lepen
KKIBIM JISKIMOHHBIM M IIPAKTUYECKUM 3aHITHEM CTYIEHTY HEOOXOIMMO CaMOCTOSITENBHO MPOPadoTaTh MPeabL YL
TEOPETUYECKUH KypC, UCII0JIb3Ys] KOHCIIEKT JIEKIIMH 1 PEKOMEHAYEMYIO JINTEPATypy.

Ha nexnnoHHBIX 3aHATHAX HEOOXOMMO BHIMATEIBHO CIYIIATh MPENoaBaTeNs, TOAPOOHO M aKKypaTHO BECTH KOHCIEKT, KOTOPBIH
JOIOTHACTCS U KOPPEKTUPYETCsI B IIPOIIECCE CAMOCTOSTENIFHOM MPOopaboTKi MaTepuaa.

[TpakTrueckue 3aHATHS IPELYCMOTPEHBI Ui POPMHUPOBAHUS YMEHHUH U HABBIKOB IPUMEHEHHUSI TEOPUU Ha MPAKTHUKE, PELICHUS
THUITOBBIX 33/1a4 MeXaHUKU. Ha ImpakTndecknx 3aHATHAX HEOOXOIMMO aKTHBHO Y4aCTBOBATH B yIeOHOM IIpoIiecce, Ipu
HEoOXOANMOCTH 3a/1aBaTh BOIPOCHI IIPETIOJaBATEIIIO.

Texymunii KOHTPOJIb IPOBOAUTCS B BUJIE: ONPOCA HA 3aHITUAX, IPOBEPOUYHBIX U KOHTPOJBHBIX PabOT 110 TeMaM U
pa3zaenaMIuCUUILIIHbL.

J11s1 TOITOTOBKH K IIPOBEPOYHOH paboTe HEOOXOIMMO MPOopaboTaTh TEOPETHIECKUI MaTeprall 1o JAHHOMY pa3Jiely U
MpaKTHYECKOE MPUMEHEHHE MaTepraja Ha KOHKPETHBIX 3a1auax. OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHL.

21)'[5[ pcaiu3anu CaMOCTOSITEIIbHOMN pa6OTH CO3J1aHbI CJICAYIONUC YCIIOBUA U IPCATIOCBIIKH:

1. crynenTsl ob6ecnieueHs! HHGOpMAMOHHBIME pecypcamu B oubnuorexke HI'MU (yueOHukamu, yaeOHBIMHU TOCOOUAMU, OAHKOM
WHIMBHUIYaJIbHBIX 33/1aHNui);

2. CTy#eHThI 00ecredeHs! HHPOPMAIIMOHHBIME pecypcaMH B JokanbHOH cetit HI'MU (B 31eKTpOHHOM BHIE BBHICTaBICHO
METOANYECKOe 0OecreyeHHe JUCHUILTUHBI « COPOTUBIICHHE MaTEPHAIIOBY);

3. CTYZIEHT HMeeT BO3MOXKHOCTb 3apaHee (C ONepeKeHHEM) OATOTOBUTHCS K 3aHATHIO, OMBITATECS OTBETUTH HA KOHTPOJIBHBIC
BOIIPOCHI, ¥ 0OPATUTHCS 38 HOMOILBIO K IIPENOJaBaTeNIo B Cilydyae HEOOX0IMMOCTH;

4. pa3paboTaHbl KOHTPOJIHUPYIONINE MATEPUAITBI B TECTOBOH (JOpMeE, IIO3BOJISIONINE OTIEPATUBHO OIIEHUTH YPOBEHb MOTOTOBKH
CTY/IEHTOB;

5. OpraHMU30BaHbI CKCHCACIbHBIC KOHCYJIbTAllUH.

Texymast camocrosTenbHas paboTa O JUCUUIUIMHE HAapaBiIeHa Ha yriIyOJIeHne U 3aKpeIuIeHHe 3HaHUH CTYJIeHTa, Ha Pa3BUTHE
NPaKTHYECKUX YMEHUH, BKIIOYAET B ce0s CIIeyIoIIe BUABI paboT: paboTa ¢ JICKIMOHHBIM MaTepHaIoM; IOJrOTOBKa K
MPAKTHYECKIM 3aHATHAM; U3ydeHUE TeM, BRIHECEHHBIX Ha CAMOCTOATEIBHYIO IIPOPAOOTKY; MOJITOTOBKA K TECTUPOBAHUIO U
MIPOBEPOUHBIM pabOTaM.

Obs3aTenbHas caMOCTOsITeNbHAs paboTa 0OecreunBaeT IIOArOTOBKY CTYAEHTa K TEKYIIIMM ayJUTOPHBIM 3aHATHAM. Pe3ynbratsl aT0M
TIOJITOTOBKH MPOSIBIISIIOTCS B AKTUBHOCTH CTYACHTA Ha 3aHATHSAX, BBIITOJHEHUN KOHTPOJBHBIX paboT, TECTOBBIX 3aaHUH U JPYTHX
(hopM TeKyIero KOHTPOJIS. baibl, OTydeHHBIE CTYCHTOM IO pPe3ylIbTaTaM ayIUTOPHOI padoThl, HOPMHUPYIOT OIICHKY TeKyIeh
YCIIEBAEMOCTH CTYACHTA MO JUCLUILIHHE.

[TpomexxyrouHas aTTecTanys 110 UCUUIUINHE (3a4eT C OLIEHKOH, 3k3aMeH). [1oroToBKa K MPOMEXYTOYHON aTTeCTalluy BKIIOYaeT
IpopabOTKy TEOPETUUECKOTO MaTepualia, OTBEThl Ha KOHTPOJIBHBIE BOTIPOCHI, Pa300p M CaMOCTOSITENILHOE PELICHNE THIOBBIX 3a1ad
pacyeToB Ha MIPOYHOCTH U KECTKOCTH. BOIIPOCHI, BOHUKAIONINE BO BPEMS ITOJTOTOBKHU, MOXKHO BBISICHUTH Ha KOHCYIBTallUH Mepe]
9K3aMEHOM.




