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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesiTeJIbHOCTH BBINTYCKHUKA

JucuuniauHa 0XBaThIBa€T KPYr BOIPOCOB, OTHOCAILIUXCS K MPOEKTHO-KOHCTPYKTOPCKOMY BHULY
po(heCCHOHATLHOW NIEATETHbHOCTH BBIMMYCKHUKA B COOTBETCTBHUHM C KOMIICTCHIUSIMU W BHIAMU
JeSTeIbHOCTH, YKa3aHHBIMU B YUeOHOM ILJIaHe.

Meab AMCIUATIMHBI

[IpuBUTH CTyI€HTaM HaBBIKM CAMOCTOSITEIBHOTO PELIEHUs BOIIPOCOB IPOYHOCTH, MPOBEACHUS
IKCIIEPUMEHTAIBHBIX HCCIEAOBAHUN HANPSHKEHHO-Ie(OPMUPYEMOTO COCTOSIHUSL H3JCIUN, T.C.
3aJI0KUTh (DYHIAMEHT JJi pelleHUs TeX 3a7ad, KOTOpble MPUAETCA PEIIaTh BBIMTYCKHUKY B €ro
MPAKTUYECKOU €SI TETBHOCTH.

3agaum QM CUMILIHHBI
- U3yYCHUE TMOBEJCHUS U3/CIIUN MO/ HArpy3KOoH, U3y4eHHE CYLIHOCTH SIBJICHUH, MPOUCXOIAIIUX B
nehOpMUPYEMBIX TEJIaX, PACCMOTPEHHE METOJOB pacueTa Ha MPOYHOCTh MPU PAIUYHBIX BHJAX
nedopMaIui ¢ y9eTOM CTaTHYSCKUX W JUHAMHUYCCKHX HArpy30K, TEMIIEPaTypHBIX, MOHTAKHBIX
BO3JICUCTBHUI M MPOIECCOB, CBA3AHHBIX C JJIUTEIBLHOCTHIO SKCIUTyaTallMy M3JIEIUH, a TaKxKe 0030p
COBPEMEHHBIX HAIIPABJIECHUI B PA3BUTHUH METOJIOB pacueTa Ha MIPOYHOCTb.

Kon Conep:xanue IIepeyenb mIaHNUpPyeMbIX Pe3yJbTATOB
KOMIIEeTeHIIUH KOMIIeTeHIUH 00y4eHHUsI 10 AUCUMILIMHE
1 2 3
OIIK-6 CIIOCOOHOCTh UCHOJIb30BaTh | 3HATH:

OCHOBHBIE 3aKOHBI - OCHOBHBIC 3aKOHBI TIOBEJICHUS W3JEIHA TMOA

€CTECTBEHHOHAYYHBIX Harpy3Kkoi, CYIIHOCTb SIBJIEHUH, MPOUCXOMASIIUX B

JTUCITUILIAH B nehopMUPYEMBIX TENax;

poheccuoHaIbHOM yMeTh:

NESTENIbHOCTH, IPUMEHSTh | - IPUMEHSATh METOJbl MAaTEMaTHYECKOr0 aHAJINU3a U

METOJIbl MATEMaTHYECKOI0 | MOJCIUPOBAaHUSI B TEOPETUUYECKOM u

aHaJIM3a U MOJIETIUPOBAHUS, | SKCIIEPUMEHTAIIBHOM HCCIEA0BAHUN HAIPSKEHHO-

TEOPETUYECKOTO U ne(OpMUPYEMBIX COCTOSTHUM U3AETU;

AKCIEPUMEHTAIBHOTO BJIA/IETh:

MCCJIEIOBAHMUS — COBpPEMEHHBIMM HAIIpaBJIEHUSMU B Pa3BUTUU
METOJIOB pacyeTa Ha IPOYHOCTb.

I1K-6 CIIOCOOHOCTh 3HATh:

pas3pabarbIBaTh pabouyro - METOJUYECKHE, HOpPMAaTHBHBIE, PYKOBOISAIINE

MIPOEKTHYIO U MaTepuaibl U METOJAbl PacueToB Ha HPOYHOCTH,

TEXHUYECKYIO JKECTKOCTb M YCTOMUMBOCTH DJIEMEHTOB CUCTEM IIPU

JOKYMEHTAIHIO, MPOCTEHIINX BUAAX HArPyKEHMUS;

0(OpMIIATH 3aKOHUYEHHBIE | YMETh:

MPOEKTHO- - BBIMIOJHATH PpabOThl B OOJACTH  HAYYHO-

KOHCTPYKTOPCKHE pAabOTHI C | TEXHUUECKOW  JIEATEIIbHOCTH 10  UCIBITAHHUIO,

MIPOBEPKOI COOTBETCTBUM | OI[EHKE IPEBECHBIX M JPYTHX KOHCTPYKIIMOHHBIX

pa3pabaTbIBaeMBbIX MaTepUasos, UCIIOJIB3YS COBPEMEHHYIO

MIPOEKTOB U TEXHUYECKOU UCHBITATENbHYIO alllapaTypy;

JOKYMEHTaluu BJIA/I€Th:

CTaHJapTaM, TEXHUYECKUM | — METOJIaMU TNPOBEAECHUS KOMIUIEKCHOIO TEXHUKO-

YCIIOBUSIM U IPYTUM HSKOHOMHMYECKOTO aHajlMu3a, a TakkKe METoJaMH

HOPMAaTUBHBIM MIPOBEJCHUS  CTaHJAPTHBIX  WCIBITAHUH 10

JIOKYMEHTaM. OTIpeIeNIeHUIO TIoKa3aTenell (PU3NKO-MEXaHUNYECKUX
CBOICTB HCIIOJIb3yEMOTO ChIpbs, MOTy(]adpuKaToB
Y TOTOBBIX M3/EIHUM.




2. MECTO JUCHOMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON

ITPOI'PAMMBbI

Juctumanaa b1.5.12 Texaudeckas MexaHHKa OTHOCUTCS K 0a30BOM JTUCIUILINHE.

Juctunnuaa TexHuyeckas MexaHuka 0a3upyeTcsl Ha 3HaHUSX, TIOJYUYCHHBIX MPH U3y4EHUHN
TaKuX y4eOHBIX AUCLUIUINH, Kak: TeopeTnyeckas Mexannka, Maremaruka, Ousnka.

OCHOBBIBasICb Ha HW3YyYCHHHM TIEPEUYUCICHHBIX JAUCUUIUIMH, TexHUYeckas MeXaHHKa
MPEACTABIISIET OCHOBY JJIl MU3Y4YECHHS TUCUUIUIMH: OCHOBBI TPOCKTUPOBaHUs, MexaHuKa KUIAKOCTU
1 raza, OCHOBBI TE€XHOJIOTUM MAIIMHOCTPOEHMS, [IpoekTupoBaHNE CaMOXOAHBIX JIECHBIX MAalIWH,

Bbe3omnacHOCTh JKU3HENEATENHbHOCTH.

Takoe cHucTeMHOE MEXAUCHUIUIMHAPHOE M3YyYEHHWE HANpaBICHO Ha JIOCTUIXKEHUE
tpedyemoro @I'OC ypoBHS MOATOTOBKH MO KBaTH(PHUKAIMK OaKaaBp.
3. PACIIPEJEJEHUE OFBEMA JIUCHHUIIJINHBI
3.1. Pacnipeesienue o6beMa TUCHMILIMHBI 10 GopMaM 00yUYeHUst
Tpyooemkocmob Oucyuniunsl 8 uacax
Kypcosasn
§ 3 paboma Buo
S o o 3 (npoexm), | npomesncy
Dopma o § S S KOHmMPOJ1b mouHou
o0yuenusn S 2 S S E nas ammecma
Q >
S S §~ < |53 5 3 § < | paboma, yuu
s | 8| 8| 5| ¥ |§§ £§ g § | pedepam,
S/ 3| 8| 2| |8 &5 | 8§ | pre
X|o| 8 | | 85 |8 KB O X
1 2 3 4 5 6 7 8 9 10 11
Ounas 2 4 | 144 | 54 | 18 - 36 54 - JK3aMeH
3aounas - - - - - - - - - -
3aounas - - - - - - - - - -
(ycxkopeHHoe
o0y4eHue)
O4Ho-3204Has - - - - - - - - - -

3.2. PacnipenesieHne 00beMa TUCHMILIHHBI 10 BUAAM YYeOHBIX 3aHATHH H TPYAOEMKOCTH

g m.u. 6 Pacnpeoenenue
unmepaxmue no cemecmpam, uac
Tpyoo- | noii, akmue-
Buo yueonwvix 3anamui eMKocmby | HOll, UHHO8A-
(uac.) UUUOHHOU 4
dopmax,
(uac.)
1 2 3 4
|. KonTakTHasi padoTa 00y4yaromuxcs ¢
npenoaaBateseM (Bcero) 54 12 >4
Jlexmun (JIk) 18 6 18
IMpakTudeckue 3austust (I13) 36 6 36
WNunuBunyanbHble KOHCYJIbTAIAN + - +
I1.CamocTosiTesqIbHAsE padoTa 00y4aIOLIUXCS 54 ) 54
(CP)
IToAroToBKa K MPaKTHYECKUM 3aHATHSIM 24 - 24
[loaroroBka K 3K3aMeHy 30 - 30
111. IlpomexyTouHasi aTTeCTANMA DK3aMEH 36 36




OO6mr1ast TPy T0EMKOCTh AUCIIATLTAHBI

qac.

144

144

3ad4. efl. 4

4. COAEP) KAHUE JUCHUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUUILIHHBI IO BHAaM Y4eOHBIX 3aHATHHI

- ISt 04HOM GopMBbI 00yUeHUs:

No
pas-
denau
memul

Haumenoesanue
pazoena u
mema OuUCUUNIUHbL

Tpyooem-
Kocmb,

(uac.)

Buowt yueonvix 3anamuii, 6kirouan

Camocmoamensbmyio paoony

odyuarowuxca u mpyooemkocms; (uac.)

YyueOHbvle 3aHAmMUSA

JaeKyuu

npakmuuyeckKkue

3anamus

camocmonmen

bHasa padboma
odyuaro-
wuxca*

[EEN

2

4

6

O60mme nonarusa. Pacuer
reoMeTpHYecKuX
XapaKTEePUCTHK TMOMEPeYHbIX

CeYeHHil

12

2

6

1.1

Conepxkanue Kkypca. Mogenb
nedopMUpyEeMOTo TBEPAOTO
Tena. BHemHWe W BHYTpEHHUE
CHUIIBIL. Hampsoxenus,
nepeMenicHus, jaedopmaiuu.
JIuneiinpie cuctemsl. [lpuHimn
HE3aBUCHMOCTH JICHCTBUS CHIL

1.2.

I'eomerpuueckue
XapAKTEPUCTUKU  TONEPEUHBIX
ceyeHuii. OCHOBHBIE ITOHSTHS.
MomeHTHI MHEpLHH
MpPOCTEUIIUX U  COCTaBHBIX
¢uryp. V3meHeHHE MOMEHTOB
WHEPIMU TPU  TMapauieTbHOM
nepeHoce oceil. Ilonsatne o
TJIaBHBIX ocsax UHEPLIUH.
OCHOBHBIE CBOMCTBAa MOMEHTOB
WHEPITUH.

PacTs:keHne u cixartue.

12

(op]

2.1.

[IpononsHas cuna. Hanpsokenust
B TONEPEYHBIX  CEYCHHUSX.
Hedopmaruu.  3akon  [yka.
[Tepemenienus CEUeHUIl.
BrusitHue cobcTBeHHOTO Beca.

2.2.

MexaHndecKne XapaKTePUCTUKH
MaTepuanoB. METOIUKH pacdyeTa
Ha MIPOYHOCTh 3JIEMEHTOB
MallH u COOPYKEHUM.
TlorennuansHast SHEPTUS
nehopMaIum. Pacuet
CTaTUYECKHU HEONPEeIeTUMbIX
CHUCTEM c pacTsHYTBIMU
(coxaThIMHK) 3JIEMEHTaMH.

CnaBur u KpydeHue.

12

3.1.

3akoH ['yka mmpu yucTOM CHBHTE.
[Tonaas dhopma 3aMHACH




o6obOmennoro 3akona ['yka.
[MpakTHueckne  pacdeTsl  Ha
CJIBHT.

3.2.

Kpyrsamuii moment. Kpyuenue
CTEpKHEH KpYTJIOTO
MIOTIEPEYHOT O CCUCHHUSI.
Hampspkenuss n  medopmarium.
Hanpsixennoe COCTOSIHHE
KpyTJIoTro CTEpKHS pu
Kpy4YeHHH. [orennmanbHas
sHeprus. Kpyuenue crepxHei
npu YIOPYTOILTIACTUYECKOM
pabote Marepuana.
Hunmuaapuyeckne MPYKUHBI C
MajbpIM marom BUTKa. [loHsTue
0 KpY4CHHUH CTEpIKHEH
HEKPYTJIOTO MOTIEPEYHOTO
CEYCHUSI.

H3ruod 6aaok.

12

I

»

41.

CunoBble GakToOpbl MPH U3THOE.
Peakuyn CBSI3EH.
HuddepenunansHaeie
3aBUCHMOCTH  TIpU  H3rHOe.
[loctpoenne osmiop B Oankax.
HopMmaneHble HampspkeHus mpu
YHCTOM u3ruobe Oajok.
KacarenbHble HampspkeHUs NPU
n3rube. AHaNMHM3 HAMPSHKEHHOTO
coctosiHust  Oanmku.  [naBHBIE
HaIpsKCHUA. HOTCHHI/IEUII)H&H
sHeprus nedopManuu  OankKu
npu TUIOCKOM usruoe.
VYnpyromiacTHueckuii  U3ruo.
OcobenHocTi pacuera
COCTaBHBIX OAJIOK.

12

I'mmoTe3bl MNIACTHYHOCTH M
pa3pyuieHust (runote3nl
MPOYHOCTH)

12

5.1.

Haznauenne TUIOTE3
npouHoctd. IlepBasg rumoresa
IIPOYHOCTH. BTopas u Tperbs
THIOTE3BI MIPOYHOCTH.
DHepreTUdecKue TUIIOTE3bI
npouyHocTH. Kpatkue cBeneHus
0 JPYTHUX THIOTE3aX MPOYHOCTH.

12

Hanpsxenno-
Ae()OpMHPOBAHHOE COCTOSTHHE

12

6.1.

ITnockoe HaIpsHKEHHOE
cocrossHne.  Hampspbkenue 1o
HaKJIOHHBIM TUIOIIAIKAM.
I'maBuele Hampspkenus.  Kpyr
Mopa. IIpocTpancTBEHHOE
HaIpsHKEHHOE COCTOSIHHE.
HedhopMupoBaHHOE COCTOSHUE B
TOYKE. O0001EeHHbIH "
00beMHBIH 3aKOHBI [ 'yKa.

12

CioxHoe CONPOTHBJICHHE
CTEPKHSA

12

7.1.

Kocoit wm3ru6. CoBmecTHOE

12




u  usruda.
pacTsKeHne

KPYTJIBIX BaJIOB.

NEHCTBUC PACTSHKEHUS (CHKATHA)

Buenentpennoe
(cxarme).
cedeHus. M3rub ¢ kpydeHHeM

Snpo

YcroliunBOCTH
CTepsKHel

CIKATbIX

12 2 4

8.1.

KPUTHYECKOU
Kputnueckoe
YCJIOBHE
Hcnonp3oBanue
YCTONYUBOCTH.
TTOTIEPEYHBIN H3TH0.

O6mme mnonsatus. OnpeneneHne

HaIpsHKCHHE,
YCTOMYHBOCTH.
yCIIOBUSA
[IponosnbHO-

12 2 4
CHJTBL.

JuHnamuueckoe
HArpPY30K.

HMUKJIMYECKH
HANPSIKEHUSIX

JaelcTBHEe
IIpounocTh
MEHSIOIUXCS

12 2 4
npu

9.1.

OcHOBHBIE
PacueTsl
IBIOKYIIAXCS  C
YCKOPEHUSIMHU.
Harpys3KHu.

TTOJIOXKEHUSI. 8 1 4
3JIEMEHTOB,
W3BECTHBIMU
VY napuble
Harpysku
BBIHYXXJICHHBIX KOHe6aHI/IHX.

pu

9.2.

ITousitne 00

MCTaJIJIOB.

YCTAJIOCTH.
BBIHOCJIMBOCTH.
HIpEACIIbHBIX

YCTaIOCTH
XapaKkTepucTUKU
LHKIJIOB HANPSKEHUM.

Huarpamma

aMIUIUTY .
PacueTbl Ha BBIHOCIUBOCTH npu
LUKINYECKOM HarpyKCHHUH.

Kpusas
[Ipenen

UTOIo

108 18 36

54

4.2, Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3ji€jiaM U TEMaM

Ne

paszoena

u

membol

Haumenosanue
pazoena u memol
OUCHUUNTUHDL

Cooepicanue 1eKYUOHHBIX 3AHAMULL

Buo
3aHAmMUA 6
UHMEPAKMUBHOII,
aKmueHoil,
UHHOBAUUOHHOU
¢popmax,

(uac.)

[EEN

4

Oomme
Pacuer
reoMeTpu4ecKux
XapaKTePUCTUK
NoMnepevYHbIX ceUeHn i

IMOHATHUSA.

1.1

Conepxanue Kypca.
Mopens
nehopMHUPYEMOTO
TBepaoro tena. Baemnne
A  BHYTPEHHHUE  CHIIBL
Hanpsoxenus,
nepeMeIleHHs,
nedhopmarmu. JInHelHbIE
CHUCTEMBI. [Tpuniun
HE3aBUCHMOCTH

Kypc «TexHuueckass MeXaHUKa» SIBISETCS MEPBBIM
pa3aesioM Haykd O IPOYHOCTH M HaJIEKHOCTH
yacTeld COOpPY)KEHHWH, MEXaHW3MOB U  MallWH.
Ucnonw3yercs Monenb eopMUpyeMoro Tena. ITo
TEJIO IO HArpy3Kod MEHSET CBOWO (opMy H
pasMepel, a TakKKe MOXET paspyLIuTbCI HIIH
MOJTyYUTh HEJIOITyCTUMBIC o YCIIOBUSIM
sKcIUTyaTanuu  aedopMalid W CMEIICHHUs
OTACJIBbHBIX TOYCK. Pacuer m©Ha IMPOYHOCTL H
HaJIKHOCTh MpeJIaraeT Takoil BEIOOp MaTepuaia u

JeKUus mpecc-
KkoH(pepeHuus 1 4.




JIEUCTBHUS CHUJL.

pa3MepoB 4YacTed COOpYKEHHUW, MEXaHU3MOB W

MallliH, TpH  KOTOPOM  oOOecredymBaeTcs ¢
ONpEJIEICHHON TapaHTUEN Hepa3pylIaeMOCTh 3THUX
JJIEMEHTOB B  MpeAenax  3aJaHHOTO  Cpoka
JKCIUTyaTalluk, a  TakkKe  YAOBICTBOPSIOTCSA

TpeOOBaHHUS IO JKECTKOCTH M  YCTOHYHBOCTH.
BonpmMHCTBO COOpYX’EHUI, MEXAHU3MOB U MAaIlWH
MOXXHO pacWICHUTh Ha OTJENbHBIC pPACUYCTHBIC
JJIEMEHTBI,  KOTOpPblE B 3aBUCUMOCTH  OT
0COOCHHOCTEH reoMeTpHIecKoi (OpMBI ACTATCS Ha
Tpu Ttmma. 1. CrepkHn (croiika, Bai, Oamka) —
AJIEMEHTBI, JUIMHA KOTOPBIX 3HAYMTEIBHO OOJIbIIC
MTOTIEPEYHBIX pa3MepoB. 2. IlmacTiHBI 1 000JIOUKH —
B DJIEMEHTAX 3TOW TPYMIIBI TOJIBKO OIUH pa3Mep —
TOJNIIIMHA — HAMHOTO MEHBIIE JABYX JPYTUX
pa3MepoB. 3. MacCUBHBIE Tela, Y KOTOPBIX pa3Mephl
BO BCEX TPeX HAIpPaBIEHMUIX OJHOTO MOPSIKA.
PeanbHbII  MaTepuasl  3aMEHSETCS  PacYETHOMU
Monenabto. OHa Haumensercs pSJIOM  CBOMCTB,
MMEIONINX CYIIECTBEHHOE 3HA4YCHHWE IS aHalln3a
MIPOYHOCTH TeIa.

[loHSITHS CIUIONIHOCTH, OJHOPOJHOCTH MaTepHaa,

H30TPOIHOCTH, YIOPYrOCTH, OTHOCUTEIBHOMI
JKECTKOCTH.
Ecnu  pacuerHblid  3MEMEHT  BBIAEIAECTCS U3

OKpY)XaloIllMX ero Tel W paccMaTpUBaeTcs
M30JIMNPOBAHHO, TO UX JACWCTBHE HA HETO 3aMEHSIETCS
CHJIaMH, KOTOpBIE HAa3bIBAIOTCA BHEUTHUMH. OTH
CHUITBI MOTYT OBITD COCPEIOTOUCHHBIMH,
pacnpeneNeHHpIMU TI0 JIMHHUH, [OBEPXHOCTH U
o0Bemy.

[ousiTrst 00BEMHBIX CHJI, TOBEPXHOCTHBIX CHIL
Mepoii, XapaKTepU3yolen WHTEHCUBHOCTD
pacrnpeneneHls] BHYTPEHHHX CHII 110 CEUYCHHIO,
SIBJISIETCS HapspKeHne. HopManbHbIe HAPSOKCHUS |
KacaTeJbHbIe HaIlPsDKEHUS.

Cucrembl, TIOBEJeHHE KOTOPBIX  OIMCHIBACTCS
3aBUCHMOCTSIMHE B (pOpMe, HA3bIBAOTCS JINHEHHBIMH,
OHU TIOMUYUHSIOTCS TPUHIUITY CYTEPIO3UIIUN WU
MIPUHIINITY HE3aBUCUMOCTH JICUCTBUS CHLIL.

1.2

I'eomerpuueckue

XapaKTEePUCTUKHI

MONEPEYHbIX  CEUEHHU.
OCHOBHBIE MOHSITHSL.
MoMmeHTHI WHEPIUU
MPOCTEUIINX u
COCTaBHBIX ¢buryp.
N3meHeHne  MOMEHTOB
WHEPITUH pu
HapajuleIbHOM IIEPEHOCE
OCeH. IlonsTue 0

[JIABHBIX OCSIX HHEPIHUH.
OcHOBHEBIE CBOMCTBa
MOMEHTOB MHEPITUH.

Bennunna HOpPMaJIbHBIX HanpsHKEHUH B
MOTIEPEYHOM  CEYEHHWH  PACTSIHYTOIO  CTEp)KHS
3aBHCHUT O IUIOHIaaM 3TOoro cedyeHus. [loatomy
IUIOIA/Ab HONEPEYHOro CEUCHMs SIBISAETCS TOW ero

TEOMETPUUYECKOM  XapaKTEpHUCTUKOM, KOTOpast
OTIpeZIeTISIET HAIIPSDKEHUS TIPU PACTSHKEHUH.
[loHATHST ~ CTaTMYECKUX  MOMEHTOB  (PUTYpBHI
OTHOCUTENIBHO OCEH, LEeHTpa TSKECTH JAHHOU
GUrypsl, IIEHTPAIBGHBIE OCH, OCEBbIE MOMEHTHI
WHEPLUWH, [UEHTPOOEKHBII MOMEHT  HWHEPIHHU
CEYEHHS, TOJSPHBIM MOMEHT MHEPLIUU CEUCHMUS.
Ilopsimok  BBIYMCIEHUS]  MOMEHTOB  WHEPIHHU

MPOCTEUITUX (UTYp OTHOCUTENHHO IEHTPATBHBIX
0Cel ¢ TIOMOIIBIO ONPENETIEHHBIX HHTETPAJIOB.
W3MeHeHne MOMEHTOB MHEPLIMY TPU MapaJuIeTbHOM
nepenoce oceil. OceBoif MOMEHT WHEPIIUU CEYEHUS
OTHOCHUTENBHO JII000W OCH PaBeH MOMEHTY HHEPLUHU
OTHOCUTENIbHO IIEHTPAJIIBHOW OCH, TapajljeJbHOH
JAHHOH, TUTIOC MTPOM3BEACHHE IUIOMAaN (HUIYphl Ha
KBaJpaT pacCTOSHUs MEX]Y OCSMHU.

JeKIUs npecc-
KoH(pepeHuus 1 4.




LeHTpoOeXKHBIA ~ MOMEHT  HHEPLUH  CEUYCHUS
OTHOCHUTEIIFHO JIFOOBIX B3aUMO TEPICHIANKYISPHBIX
oceit paBeH LEHTPOOEKHOMY MOMEHTY
OTHOCHUTEJIBHO ILIEHTPAJIbHBIX OCEH, HapauIeIbHbIX
3aJJaHHBIM, IDTFOC MPOU3BEICHUE TUIOIIATN (QUTYPBHI
Ha KOOPAMHATHI €€ IIEHTpa TSHKECTH B 3aJaHHBIX
OCsIX.

Teopema 00 ocu cummerpuu. st cHMMETpHUYHOR
(GuUrypbl O/IHA U3 TJABHBIX OCEU COBIAMACT C OCHIO
CUMMETpPUHU.

W3MeHeHne MOMEHTOB HMHEPLUMHM HpH I[OBOPOTE
OCeH.

OcCHOBHBIE CBOWCTBA MOMEHTOB WHEPITHH.
TOXIIECTBEHHOCTh CBSI3€M MEXAYy BEIMYMHAMU,
B3STBHIMHU U3 Pa3HBIX Pa3/IeioB WK NMpoOIeM HAyKH,
Ha3bIBACTCS AaHAJIOTHEH, a CAMU BEJIMYUHBI, IOMIAPHO
COOTBETCTBYIOIINE APYT APYTY, - aHAJIIOTaMHU.

2. PacTsizkeHue u cikaTue.

2.1. IIpononbHas cuna. | Eciin BHyTpeHHHE CUIBl B IIONEPEYHOM CEYECHMM | JIEKLIUS mpecc-
Hanpsixenus B | CTEPXKHA CTaTUYECKHU 9KBUBAJICHTHHI | KOHpepeHnus | d.
MONEPEYHBIX CEYCHHSX. | PABHOJCUCTBYIOLIEH, HaIpaBJICHHOU BJIOJIb
Hedopmarun. 3aKoH | MPOAOIBHON OCH, TO 3TOT CTEpPKEHb HCIIBITHIBACT
I'yka. [Tepememenust | nepopMalnio  PacTHKCHUS WM CKaTHS.  OTy
CEUYCHUI. BiusHue | paBHOOEHCTBYIONIYIO ~ HAa3bIBAlOT  MNPOAOJIBHOU

cOOCTBEHHOTO Beca.

cuwioii. llpomombHyro cmiry OyaeM  cUUTaTh
MOJIOKUTENIBHOM IIPU  PacTSDKEHUHM, KOrja OHa
HampaBlieHa OT CEUYEeHWs, W OTPHIATENBHON mpH
cxarud. [ ee ompeneneHus UCMOMB3YeTCS METOT
CEeUYeHUM.
[MpomoneHast cuna paBHa anredpamyeckod cymMme
MPOEKIHH Ha MPOJOIBHYI0 OCh BCEX BHEIIHUX CHI,
JIeKAIIUX M0 OJJHY CTOPOHY OT CEUCHHSI.
Yacto HE0OXOAMMO 3HATh MPOJMOJBHYIO CHIY BO
BCEX TOTEPEYHbIX CedeHusix crepxkHs. s storo
CTposT TpaduK, TOKA3bIBAIOIMUI  H3MEHEHHE
MPOJIONILHONW CHIIBI TIO JIJIMHE CTEPXKHS, KOTOPBIN
Ha3bIBACTCA 3HIOpOI>‘I IMPOJOJIbHBIX CHUJL.
Jnst mpoBepkH TPOYHOCTH HEOOXOIWMO 3HATH
HampspDKeHHE B KaXIOH TOYKe, T.e. 3aKOH
pacripeneficHHss HaNpsDKEHWH TI0  MONEPEeYHOMY
cedeHuto. J{ns 3Toro mpuBIeYeM OMOIHUTEIHHBIC
yCIIOBUS, CBSI3aHHBIC c 0COOCHHOCTSIMH
nedopmupoBanus Opyca. OHM ObUIM TIPEIJIOKEHBI
J.bepHynnu B BUAE JOMYIIEHUS — THUIOTE3bI
TUIOCKUX CEUYSHHIA: TOTIepEeYHbIe CeUeHMUs, III0CKHe
0 HarpycHusl, OCTAaKTCA TUIOCKHUMH u
NEPHEHANKYJIIPHBIMU ~ NPOJOJIBHOM  OCH  HpH
JEHCTBUM HATPY3KH.
HOpMaJ'[BHOG HaIps>KEHUE B IIOINICPEYHOM CCUYCHUH
IIpru OCEBOM PACTAXKCHUU WKW CXKAaTHUKW OAMHAKOBO
BO BCEX TOYKaX MONEPEUHOIO CEUCHHUSI.
Hedopmarnuu u 3akoH ['yka.

o, =Eg,
Bripakenne 3akoHa  ['yka. Koadduruent
nponopunoHansHocTH E B Qopmyne 3akoHa ['yka
Ha3bIBAIOT MOAYJIEM IIPOAOJILHON YIPYTOCTH.
Koaddumument IMyaccona

v=-¢,l¢&,

[Tepememenns cedenmid. Bimsiare COOCTBEHHOTO




Beca. [lmomiame MOMEPEYHOTrO CEUEHHUS [OJDKHA
MEHATHCS 110 DKCIIOHEHIIUAIBHOM 3aKOHY.

2.2

Mexanuueckue
XapaKTEepPUCTUKH
MaTrepuaioB. MeToauKku
pacyeTa Ha TPOYHOCTH
JJIEMEHTOB  MAallWH |
COOPYKEHUH.
[loTeHnManbHass SHEPTHsL
nedhopmartum. Pacuer
CTaTHYECKH
HEOMPEACTUMBIX CHUCTEM
c PaCTSIHYTBIMU
(cKaTBIMU) DIIEMEHTAMM.

Mertonsl OIIpeIeNIeHUS MEXaHUYECKHX
XapaKTepUCTUK MAaTEpUAJIOB  PerIlaMEeHTHPOBaHbI
TOCY/IapCTBEHHBIMH CTaHAapTaMH. B dacTHoCTH,
I'OCTowm ompenenens! popMa U pazmeps! 00pasLoB
JUIA UCTBITAaHUs METajula Ha PacTsDKEHHE. 3aKOH
I'yka MOXHO HCIIONIB30BAaTh TOJBKO B TE€X CIydasXx,
€CJIM HanpsHKEHHUE B MTONEPEYHOM CEUEHUHU CTEPKHS
MEHBIIIE IIpeiesia IPOIOPUUOHATBHOCTH.

[Ipenen ynpyroctu

o5 =Fa A,
[lpenen TeKyyecTH — OJHA W3  OCHOBHBIX
XapaKTEPUCTHK MPOYHOCTU MATKOM CTalIH.

o, =F 1A
[lpemen  MNPOYHOCTH  HA3BIBAIOT  HOPMAJIbHOE
HAIPSKEHHOE, COOTBETCTBYIOIIEE MaKCHMAIIBHOM

Harpyske, HpeIIecCTBYIOMEH pa3pymeHuo. ITo
BTOpasl OY€Hb BaXKHAs XapaKTEPUCTHKA MPOYHOCTH

MaTepuaa.
0y =Fu /A

XapaKTepUCTUKU IIACTHIHOCTH
SIBiieHue HaKJIena.
MexaHuueckue XapaKTepUCTUKU Ha PacTSHKEHUE U

CKaTUEC HE SABJIAIOTCA HCU3MEHHBIMU ITapaMETpaMu

Mmarepuana.

Marepuaia, OHHM 3aBHUCAT OT TEMIepaTyphbl,
TEPMUYECKOM M  MEXaHWYeCKOW  0o0paboTKH,
PaanOaKTHBHOTO 00yueHwus, CKOPOCTH

neOopMUPOBaHHS M HEKOTOPBIX APYTHX (DaKTOPOB.
IIpy NOBBIIEHHBIX II0 CPAaBHEHHIO C KOMHATHOM
TemIeparypax XapaKTEPUCTUKU MPOYHOCTH
(mpenensl  MPONOPLMOHANBHOCTH,  YHPYTOCTH,
TEKy4eCTH, MIPOYHOCTH) TIOHMKAIOTCH, a
XapaKTepUCTUKU IUIACTUYHOCTH (OTHOCHTEJIbHBIE
OCTaTOYHBIE YIUTMHEHHUS U CYXXEHH)
yBenuuuBaroTcs. [Ipu oueHb HM3KUX TeMIeparypax
MOSIBJIACTCS.  TOBBIIIEHHAs] XPYNKOCTh, KOTOpas
Ha3bIBAETCS XJIAIHOJIOMKOCTBIO.

MHorue Marepuanbl 00JIaa0T MOI3Y4ECThIO, MOJ
KOTOpPOW TOHMMaeTcss pocT aedopManuii  BO
BpPEMEHH IIPH OCTOSHHBIX HANIPSKEHHH.

Ecim nedopmupoBare obOpazer; Tak, 49ToObI €ro
nedopmMalisl ocTaBaliach OCTOSHHON BO BPEMEHH,
TO B o0pasine OyayT NOCTENEHHO YMEHBIIAThCS
HanpsHKEHUSL. Pesynprarel  Takmx OIIBITOB
odopmisIFoTCST B BHJE KpuBOH penakcanuu. Iloj
penaKcanyy MOHUMAETCS] YMEHBIIIEHNE HANPSKEHHUH
C  TEYEHHEM  BpEeMEHM  INpU  TOCTOSHHOU
e opManim.

Metoquka pacdyera Ha TMPOYHOCTH IIIEMEHTOB
MallMH U coopyxeHud. 1. Meronuka pacyera mo
JIOITYCKaeMBbIM HaIlpsDKEHUsM. 2. MeToauka pacueTa
TIO TIPEIETHHBIM COCTOSHUSIM.

[MorennmanbuHass dHeprus  Jedopmanuu. Ilpu
JMHEHHOM HANpSHKEHHOM COCTOSIHUM  yIleNbHast
MOTEHIIMAIbHAS ~ JHEPIrus  paBHA  IOJIOBHHE
MPOM3BECHUSI HOPMAJIBHOTO  HAINPSDKEHUS  Ha
POJOJIEHYIO AehopMaluio.

TEKIHS
koH(pepennus 1 4.

npecc-
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Pacuer craTmueckn HEONPENENUMBIX CHCTEM C
PaCTSIHYTBIMU (CKATBIMH) JJIEMECHTaMH.

ITepBoe cBOMCTBO. YCUIIUSA B CTEPKHIX CTATHUECKU
HEOTIPEeIeTTMMON CHCTEMBI 3aBUCSAT HE TOJBKO OT
BHEIIHEH  Harpy3Kd U  pacueTHOM  CXEMBbI
COOPYKEHHUSI, HO M OT COOTHOIIICHHUS X KECTKOCTEH.
Bropoe cBoiictBo. B anemeHTax cTaTH4ecKd
HEONPEETUMOM CHUCTEMBI MOSABIAIOTCS YCUIUS U
HaTPSDKEHUS, BBI3BaHHbBIC U3MEHEHUEM
TEMIIEPATypPBI XOTS OBI OJTHOTO U3 DIIEMEHTOB.
Tperbe cBoiicTBO. B »3jeMeHTax cTaTHYeCcKU
HEONPEEIUMOM CHUCTEMBI MOSBISIOTCS YCUIUS U
HaNpPsDKEHUS, BEI3BAaHHBIE COOPKOI KOHCTPYKITNH U3
HETOYHO M3TOTOBJICHHBIX (110 JUTMHE) DJICMEHTOB.

CnBur u KpydeHue.

3.1

3akon ['yka mpu ymctom
capure. llomHast Qopma
3amucu  00O0OLIEHHOTO
3aKOHa I'yka.
[IpakTHueckue pacuersl
Ha CJIBMI.

3akon ['yka mpu umcrom casure. llomHas dopma
3amcu  00oOmenHoro 3akona ['yka. IlonsTtme
MOJYJIsI CABHUTA WM MOJYJIS BTOPOTO poOJia.

B ormnmume ot nedopMannuu OCEBOTO pacTKCHHUS
(ckatmsi) npedopmanus CcOBUTA XapakTepHa He
TOJIBKO ISl CTepKHA. BCceBO3MOXKHBIE COCAMHEHMS,
OOBEAMHSAIONINE OTHACIBHBIC 3JICMEHTHI B CIUHYIO
KOHCTPYKIIMIO, KakK  MPaBWIO,  HCIBITHIBAIOT
nedhopMaIiio cIBUTa.

[IpakTudeckue pacyera Ha CHBUT. 3aKJICIOYHBIC
(6onToBBIE) coemuHEeHHA. Pacder 3akiIenoYHOTO
COEIMHEHUS uMeeT LIETBI0 OTIpEIEIINTh
HEOOXOIMMOE KOJIIMYECTBO 3aKJICTIOK W TMPOBEPUThH
IMPOYHOCTh COCAWHACMBIX JJICMCHTOB B IIpEACIax
cteika. [lpu pacdere mpuHUMaeTcs MOMyIIEHUE O
pPaBHOMEPHOM pacHpesie]ieHu: BOCHPUHUMAEMOTO
YCHJIHS Ha BCE 3aKJICTIKH.

CaapHbie COCIIMHEHMSL. Pacuer CBapHBIX
COEIMHEHHI CBOJUTCS K pacdeTy MPOYHOCTH IIBOB,
OCHOBHBIM BUJIOM Je(OpMaIlid KOTOPBIX SIBISIETCS
CJIBUT.

JeiicTBuTenpbHOE  pacmpelielieHue  KacaTelbHBIX
HanpsDKEHUH MO TUIOCKOCTH Cpe3a 3aKJIENoOK |
CBAapHBIX HIBOB nmpu BO3I[€I71CTBI/II/I
OKCIUTYaTallMOHHBIX ~ Harpy30K  OTJIMYaeTcs OT
paBHOMEpHOTO. B OCHOBHOM Meramie IMCTa B
paiione OTBEPCTUI TaKxke HaOnroaeTcst
KOHIIEHTpaIys,  T.6.  MECTHOE  ITOBBIIICHHE
HanpspkeHud. OJHAakKO Ha  MpeALeCTBYIOLIECH
PaspymI€HHUIO CTaANU B MATKUX INIACTUYHBIX CTaJIAX
MPOMCXOJMT TepepacrpelieieHue HaNpsHKeHUH 3a
CYeT Pa3BUTHS IUIACTHUYECKUX JedopMaIiii, U ux
pacripeniefieHre MPUOIMIKACTCS K pPaBHOMEPHOMY,
qTOo u OoTpaxaroT IIPUBCACHHBIC PpaCyY€THEBIC

(bopMynbI.

JeKIUs
koH(pepeHnus 1 4.

npecc-

3.2.

KpyTsmmit
Kpyuenue CTEp)KHEU
KpYyTJIOTO  MOIEPEYHOTr0
cedyeHus. Hanpsokenus u
nedhopmarm.
HanpspxenHoe coctosiHue
KpYyIJIOTO CTEpXKHSA IpH
Kpy4YEHHH.

MOMCHT.

Kpyuennem Ha3bIBaeTCsi TakoW Ciy4aid MpOCTOH
nedopMali CTepKHS, TPH KOTOPOH BHYTpEHHHE
yCHJIUS B TIONEPEYHOM CEYEHHH CTaTHYECKH
9KBHUBAJIEHTHBI  Nape CHI  C  MOMEHTOM
OTHOCHUTENIFHO TIPOJOIBHOW OCH CTEpXKHSA. ITOT
MOMEHT Ha3bIBAIOT KPYTSIIUM.

Kpyuenuto monBepraiorcsi TIJIaBHBIM — 00pa3om
IEMEHTHl MAaIIMHOCTPOUTENBHBIX KOHCTPYKLIHH:

JeKUus
KkoH(pepeHuus 1 4.

npecc-
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ITorennmansHas 3HEPrus.
Kpyuenne crepxkneit npu
YIPYTOIIACTUYECKOM
pabote MarepHaia.
[unuuapuyeckue
NOPY>KUHBI € MaJIbIM
maroM BuTka. [lonsitue o
KpYy4EeHHUU CTEepKHEN
HEKpYTJIOTO.
MONEPEYHOTO CEUCHHUS.

BaJlbl JBATATEJICEd, CTAaHKOB M MAalllUH, OCHU
MOABMKHOT'O COCTaBa, MPYKUHBI. Bpyc UCHBITHIBaET
Kpy4Y€HHE, €CIM K HeMy MpUIOKEHbI Hapbl CHII,
JeXallue B IUIOCKOCTSX, NEPIEHIUKYISPHBIX €ro
npoaojdpHo ocu. llom wux Bo3xelcTBUEM B
MOMEPEYHBIX CEUYCHUSAX 3aKpy4uMBaeMoro Opyca
BO3ZHHMKAET €IMHCTBEHHASI COCTABJISIOLIAS] TJIABHOTO
MOMEHTa,  KOTOpas  Ha3bIBAe€TCAi  KPYTALIUM
MoMeHTOM. KpyTsamuii MOMEHT B MONEPEYHOM
CeYeHNH Opyca YHCICHHO DPaBEH anre0pandecKon
CyMME BCEX BHEIIHUX MOMEHTOB, NMPUIOKEHHBIX C
OJIHOM CTOPOHBI OT PACCMATPUBAEMOTO CEUCHUS.
[IpaBuiao 3HAaKOB. YCIIOBUMCS CUMTATh KPYTALIUH
MOMEHT [OJIOXKUTEIBHBIM, €CJIM BHEIIHUNA MOMEHT
HaIpaBJIeH MO0 X0y YaCOBOU CTPEIKHU MPH B3IIISLIC T
CEYCHUS K JIF0O00OMY KOHITy Opyca.

Hanpsokenuss n  nmedopManmuy  MATHHIPUYECKOTO
Opyca. MccnenoBaHus MOKa3bIBAIOT, YTO XapakTep
neopMUPOBAaHUS  3aKpydyuMBaeMoro Opyca B
3HAYUTENFHOW CTETNIeHH 3aBUCHUT OT (POpPMBI €ero
MONEPEYHOT0 CEUCHHUS.

Mepoii aedopmany KpydeHus yro 3aKpydrBaHusl,
MNPUXOISAIINICS HA SAUHUILY JUIMHBI U Ha3bIBAEMbIN
OTHOCHUTEJIBHBIM YIJIOM 3aKpy4HBaHUSI.

[Ipu 4rCcTOM KpYy4YEHHH KpPYTJIOTO CTEPXKHS B €ro
MONIEPEYHBIX CEYCHHUSIX OTCYTCTBYIOT HOPMAaJIbHBIC
HaIpsHKEHUSL.

HamnpsoxkeHHOE COCTOSIHUE KPYIJoro CTEp>KHSA IpU
kpyueHud. [loreHuumanbHas sHeprus. Ha ocHoBaHuN
3aKOHA NApPHOCTU KacaTeIbHbIX HAIPSLDKEHUM MOXKHO
3aKJTFOYNTH, YTO KacaTelIbHOE HAMPSHKEHHE B 000
TOYKE 53TOr0 TPOAOIBLHOTO CEUEHHUS PAaBHO IO
MOAYJII0 HANpSHKEHWI0O B TOM K€ TOYKE, HO B
IJIOCKOCTH MONEPEUYHOr0 CEUCHHUS.

Kpyuenne crepxHeit mpu YHIpyromiacTUYeCcKOn
pabore martepuana. PaccMoTpeHue pacnpeaeieHus
KacaTeJIbHbIX HANpsDKEHUH B MOMEPEYHOM CEUCHUU
KpyTJ0ro CTEPIKHSI, BBIIIOJIHEHHOT'O u3
YIPYTOILIACTUIECKOTO MaTepuana,
MOAYMHAIONIIETOCS HJICATU3UPOBAHHON Juarpamme
[panarna.  U3noxkeHHass  Teopuss — Kpy4yeHUs
CTep)KHEH W3 YOPYTrOIIACTUYECKOTO Marepuaia
SBISIETCST ~ TPUOMMKEHHOW,  T.K.  JuUarpaMmma
[IpanaTins OTJINYAETCS OT  JIEUCTBUTEIHHOMI
OTCYTCTBHEM 30HBI YIIPOUHCHHUS.

Hunmuaapryaeckue MPY>KUHBI ¢ MAJTBIM IIIarOM BUTKA.
[Ipu pacuere mMpyKuH MPUHUMAKOTCS J[BA pabOUMX
JomymeHui: 1. pacmpeneneHne — KacaTeIbHBIX
HaIllpsSDKEHUU  OT  ACUCTBUSL MTONEPEYHOM  CHIIBI
CUUTACTCSl PABHOMEPHBIM IO IUIOMIATU CEUEHUs
CTEpXKHs; 2. KacaTellbHble HaNpsDKEHUS —TpU
KpYYCHUH B MIPSIMOJTMHEHHOM CTEp)KHE
pacIpoCTpaHsIOTCS Ha TPYXKHHY C OCBIO B BHIE
BUHTOBOM JINHUU.

JBe XxapakTEepUCTUKU NPYXHUHBL: 1. KECTKOCTb
MIPY>KUHBI, 2. TIOJATIMBOCTh MIPYKUHBI.

[lonsiTue O KpyYEeHHH CTEpPKHEH HEKpPYIJIoro
nonepeyHoro cevenus. KpydeHue cTepkHEed ¢
MPOU3BOJILHOM HEOCEMMUTPUYHOMN hopmoit
MIOTIEPEYHOT0 CeUeHHs 00JIaflaeT OCOOCHHOCTSIMH, B
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OOJBIIMHCTBE CIIy4acB UCKIIOYAIOIUMHU
BO3MOKHOCTb HCIIOJIb30BaHMS METOJI0B
CONPOTHBIICHUS ~ MaTEpHaloB U1 aHalu3a
HanpsHKEHHO-1€(OPMUPOBAHHOT O COCTOSIHHSA
ctepkHsl. OCHOBHAsI U3 3TUX 0COOCHHOCTEW COCTOUT
B TOM, 4YTO NpPHU KpPYYEHHUH TaKUX CTEep)KHEH
MIONIEPEYHBIE CEUYEHUS HE OCTAIOTCS IUIOCKHMH, a
MpEeBpaIlalOTCd B HEKOTOpPblE KPHUBOJIMHEHHBIC
MOBEPXHOCTH. OTO HCKPUBIEHHE IONEPEUHBIX
CEYCHU Ha3plBaeTcs JeruiaHauue. Dopmyisl,
OCHOBaHHBIC Ha THIIOTE3€ IUIOCKUX CEYCHHH, AIIA
HEKPYTJIBIX CTEPKHEH TEPSIOT CUILY.
TONCTOCTEHHBIMM ~ HA3bIBAIOTCA  CTEP)KHH, Y
KOTOPBIX TOJIIIVHEI Pa3INYHBIX JJIEMEHTOB CEYCHUS
COM3MEpPUMBI C pa3MepaMH CaMoro cedeHus. Tak
Kak  nedopmauusi  KPy4eHHUs]  TOJCTOCTEHHBIX
CTep)KHEW HWMEeT CIOXHBIM XapakTep W He
OIIMChIBACTCA C IIOMOIIbIO IMPOCTHIX
I[C(I)OpMa]_[I/IOHHbIX TUIOTE3, 3aJada O KpYUCHHU
TaKUX CTEpXKHEH peIaeTcs aHATUTHYECKHMHU WIH
YHUCIIEHHBIMU METOAAMH TEOPHH YIIPYTOCTH.
Pe3ynbpraTbl HEKOTOPBIX PEIICHUH NPUBOIATCA K
¢dbopme, npucyIel CONPOTUBICHUIO MATEPHATIOB.
Hpyryro rpymILy COCTaBIISIOT LIUPOKO
pacrnpocTpaHeHHbIE TOHKOCTEHHBIE CTEepKHU
3aMKHYTOT'O WJIH OTKphITOTro npodwis. [Ipu pacuere
TOHKOCTEHHBIX  CTEpXKHEHW pa3iauyaroT [Ba THUIA
KpydeHHs: CcBOOOMHOE (YHCTOE) M CTECHEHHOE
(u3rudHOE).

PacueT TOHKOCTEHHBIX CTEpPXKHEH OTKpPBITOrO U
3aMKHYTOTO MNpo(Quis Ha CTECHEHHOE KpydeHHe
n3y4yacTca B BBI)Z[GJ'II/IBH_IGI‘/'ICH U3 COIIPOTUBJICHUA
MaTepraioB TEOPHH TOHKOCTEHHBIX CTEPIKHEM.

H3ruod 6aaok.

4.1.

CunoBble (akTopbl mpu
n3rube. Peakuuu cBs3en.

Huddepenumanpable
3aBHCUMOCTH npu
u3ruoe. [Toctpoenue
AMIOP B Oankax.
Hopmanbhsie
HaTpsHKEHUS TIPU YUCTOM
n3ruoe Oaok.
Kacarenbnbie

HaMpsDKEHUS MPH U3THoe.
AHanu3  HapsHKEHHOTO
COCTOSIHMS Oanku.
I'maBHble  HanpsKeHUs.
ITorennmansHas 3Heprus
nedopmar OaJKu MpU

IUIOCKOM n3ruoe.
Ynpyromiactuueckui
H3rHUo. OcobeHHOCTH
pacuera COCTaBHBIX
0aJIokK.

PaznuuaroT HECKOJIBKO BHAOB M3rn0a CTepKHEH
(Oanok). B momepedHbIX CeUCHUAX OajKu Ipu
TUIOCKOM M3rH0e MOTYT BO3HHMKATh TOJIBKO OJIHA
MoTepeyHasl Cuia ¥ TOJNBKO OJWH H3rHOaromui
MoMeHT. [Ipu 3ToM momepeuHas cuia HaxXOJIUTCS B
IUIOCKOCTH  JI€UCTBUS BHEIIHUX HArpy3okK, a
M3THOAONMH MOMEHT BBIYHCISIOT OTHOCHUTEIHHO
LEHTPAJILHONM TJIABHOM OCH, IEPIEHIUKYISPHOU
IJIOCKOCTH ACUCTBUS cuil. B monepeuHbIX ceUeHUsIX
Oasku B o0IIeM ciiydae JEHCTBYIOT HOpPMAallbHBIE U
KacaTelbHbIE HAMPSDHKEHUS, C KOTOPBHIMU CBSI3aHBI
momepeyHass Cuia W HW3THOAoNMii  MOMEHT
UHTErpajJbHBIMU COOTHOLICHUSIMHU.

Haubonee pacipocTpaHeHHBIMU TUTIAMH CBSI3EH IS
Gaiox SBIISIOTCS MIapHUPHO-TIOABUKHAS,
HIADHUPHO-HETIOABUKHASL ~ OMOPBlL M JKECTKas
3a/eNKa.

HubdepeHnnanbHple 3aBUCUMOCTH TpU  H3rHOe.
[Moctpoenne »smop B Oankax. HTEHCHBHOCTH
pacnpeneneHHON 1o 0allke Harpy3Kd paBHA MEPBOM
MPOU3BOIHON OT MONEPEYHOU CUIIBI TIO MTPOIOJIBHOMN

KOOpJIUHATe.
Ilonepeynas cuna paBHa NMEPBOM MPOM3BOAHON OT
M3rubaroIero MOMEHTa 1o IPOOJILHON
KOOpJUHATE.
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HNHTEeHCUBHOCTHh pachpeiesieHHOM Harpy3Kd paBHa
BTOPOH MPOHU3BOAHOM OT M3rMOAIOLIETO MOMEHTA 110
MPOAOJIBHONU KOOPAMHATE.

[Tonepeunas cuna paBHA anreOpanmvdecKorl cymme
MPOEKLIMH BCEX BHEIIHUX CHJI, B3SATBIX IO OJHY
CTOPOHY OT CEYEHHs, Ha IUIOCKOCTh IONEPEYHOTrO
CCUCHMSL.

Wzrubaromuii MOMEHT paBeH ajredpamyeckoit
CyMM€ MOMEHTOB BC€X BHEUIHMX CHJI, B3STHIX IO
OJIHYy CTOPOHY OT CEUYCHHMS, OTHOCHUTEIBHO LIEHTpa
TSDKECTH pacCMaTpUBAEMOTrO CEUCHHUS.

Hopmanbhple HampspkeHUs TPU  YUCTOM  M3THOE
Oankn. UuCTBIM M3rHOOM HA3BIBAIOT TAKOW CITydai
COIIPOTHUBIICHHUS Oajky, KOTAa HAa HEKOTOPOM ee
y4acTKe OTCYTCTBYET IIOIIEpeYHas CUIIa.

UucThiM  W3rHOOM  Ha3bIBAIOT TAKOW  CIydvai
COIIPOTHUBJICHUS Oajky, KOTAa Ha HEKOTOPOM ee
y4acTKe OTCYTCTBYET IIOTIepevHas CUIIa.
KacarenbHble HanpspKEHUsI IPU U3THOE.

AHanu3 HalpsHKEHHOTO COCTOSIHHUA Oanku. | iaBHBIE
HanpspkeHusl. [IpoBeeHHBI aHANW3 IOKAa3bIBAET,
qTo TJIaBHBIC HaIpsKCHUA B 6an1<ax C
IPSAMOYTOJIEHBIM MOTICPEYHBIM CeueHHeM
JIOCTATAIOT HaWOOJBIINX 3HAYEHHWH B KpaWHUX,
HauOoJIee yIAICHHBIX OT HEUTPAILHOM OCH TOUYKaX,
rie  peamusyercs JTUHEeNHOe  HamnpsKeHHOe
COCTOSIHUE THUIIa IPOCTOTO PACTSKEHUS U CKATUS.
[lorennmanbHas >HEprus nedopManuu OalKu TpH
TUIOCKOM HM3TH0e.

YupyrormractTuaeckuii u3ruo.

OcobOeHHOCTH ~ pacueTa  COCTaBHBIX  OaJloOK.
[onepeunsie CEeUCHHs Haunbonee
pacrpoCTpaHCHHbLIX THIIOB KIICCHBIX, CBApPHBIX U
KJIETIaHBIX COCTaBHBIX Oajok. OOBIYHO COCTaBHBIE
0anmkM  HCMONB3YIOT B TeX Cly4asx, Korja
TpeOyeMble M0 YCIOBHSM IPOYHOCTH pPa3Mephbl
MIONIEPEYHOr0 CEUYEHUs] HEe 00EeCIEeUMBAIOTCS OJHUM
CTaHJApTHBIM CTep)kHEM. B cocTtaBHbIX Oankax
COCIUHUTCIBHBIC DJICMEHTBI JOJI’KHbBI obecreunBaTh
paboTy Bcero cedeHHs Kak EIWHOro LEJOoro.
[Toaromy B 3TUX Oankax HE00XO0IUMO
JIOTIOJIHUTETIEHO IIPOBEPUTH IIPOYHOCTH
COCIUHUTCIBbHBIX 3JICMCHTOB.

5. IM'unoTte3nt
IUVIACTUYHOCTH "
pa3pyuienusi (runoTe3bl
MPOYHOCTH)

5.1. Hasnauenue runote3 | [loctpoeHue runore3 NpoYHOCTH OCHOBBIBAETCS HA
MPOYHOCTH. IlepBas | mpennockUIKe, COCTOSIIEN B TOM, YTO JIBa KaKHX-
ruroTesa MPOYHOCTH. | TUOO  HAMPSHKEHHBIX  COCTOSHUS ~ CUUTAIOTCS
Bropas u TPEThsl | PABHOOIIACHBIMU M PAaBHOIIPOYHBIMH, €CIIU OHU TNPHU
TUIIOTE3BI MMPOYHOCTH. | IPONOPLUHUOHAIBEHOM YBEIUYECHUU [JIaBHBIX
DHepreTUIecKue HanpspKEHUH B OJJHO M TO K€ YMCIO pa3

TUNOTE3bl  MPOYHOCTH.
Kpatkue cBemenus o
JPYTHX TUIOTE3aX
MIPOYHOCTH.

OJTHOBPEMEHHO CTaHOBATCS NPEACIbHBIMU.
B sTOoM ciyyae koadduumeHT 3amaca MPOYHOCTH
T 000MX  HANpPSHKEHHBIX  COCTOSHHUM  IpH
YKa3aHHBIX YCIOBHAX Oy/e€T OJUHAKOBBIM.

I'unoTes NpPOYHOCTH MPEATIOKEHO HECKONBKO, H
HCCIIEZIOBAHUS B ATON 00J1aCTH MPOJOIDKAIOTCS. DTO
00BSICHACTCS CIOXKHOCTBIO NPHUPOIBI Pa3pyLICHUS.
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C ¢usuyeckoii TOYKH 3peHHA, pa3pyIICHUE
MaTepuana IpeJCTaBIsIeT COO0N UIH OTPHIB YaCTHIT
Ipyr OT napyra, winu casur dactum. OpmHako
TPYAHOCTH BOIIPOCA COCTOHUT B TOM, YTO OJUH U TOT
)K€ MaTepuaq TMpU  Pa3UYHBIX HANPSXKEHHBIX
COCTOSIHUSIX M PAa3JIMYHBIX YCIOBUSX HCIBITAHUS
MOJKET pa3pymaThCsi W XPYNKO W Bs3Ko. Kpome
TOTO, B  HEKOTOPBIX  CIy4asxX  BO3MOXHO
KOMOWHHPOBaHHOE pa3pylIeHHEe, KOrga B OJHHX
30HaX pa3pylmieHHe TPOUCXOIUT B pe3yibTaTe
OTpBIBA YaCTHI], & B APYTUX — B pPe3yJbTaTe CIBUTA.
OTO CBUAETENBCTBYET O TOM, 4YTO XapakTep
MIPENIETPHOTO COCTOSIHHS MaTepriajia M YCIOBHS €ro
mepexoja B TMPEAENbHOE COCTOSIHHE 3aBHCAT OT
MHOTHX (paKkTOpOB.

EcTecTBeHHO TPUHATH B KauecTBE TakuX (hakTopoB
HampspKeHUsT U aedopManui. beuio mpeanmoxeHo
TaKKe TPUHITh B KA4ECTBE KPUTEpHs Iepexoia B
MIpeJIeIbHOE COCTOSIHME TMOTEHIMAIbHYIO 3HEPTHUI0
nedopmarmn. Mmes paccMaTpuBaeMBIX —THIIOTE3
MPOYHOCTH COCTOWT B TOM, YTO KaXKJIas W3 HUX U3
Oompmoro uymcina  (akTopoB, BIMAIOUIMX — HA
MPOYHOCTh MaTepuaia, BBIOMpaeT KakoW-HUOYIb
OJIVH, ITHOPHUPYS BCE OCTAJbHBIE.

Hanexxnocte TOW WM MHOW TUIOTE3bl MPOYHOCTH
MIPOBEPSIETCS ONBITHLIM IIYTEM.

[lepBast THmoTe3a MPOYHOCTH HA3BIBACTCS TaKKe
TUTIOTE301 HarOOIBIIIX HOPMATBHBIX HAMPSDKEHUH,
MOTOMY 4YTO 3a KpUTEpUH TPOYHOCTH OHA
MIPUHAMAET HanOOJbIlIee HOPMAITFHOE HATIPSDKEHHE.
[IpenenpHOE COCTOSIHHME MaTepwaia TPH CIOKHOM
HaIMpsOKEHHOM COCTOAHUHM HACTyNacT TOrJa, Korja
HaunOoJblliee HOPMAIBHOE HANPSHKEHUE JIOCTUTAET
BEJIMYWHBI  TPENCTHHOTO  HANpPSHKEHUS  TIpH
OJTHOOCHOM HaNpPS’KEHHOM COCTOSIHUU.

[IpoyHocTs MaTepuana npu cI0KHOM HAIPSXKEHHOM
COCTOSTHUHM 00EeCreunBaeTcs, €CIH HauOOIbIIee
HOpPMAaJIbHOE  HANpsHKeHWEe  HE  MPEBOCXOAMT
JIOTTYCKaeMOT0 HOPMAaJbHOTO HaIpsHKCHUS,
YCTaHOBJICHHOTO ISl OJHOOCHOTO HAIPSKEHHOTO
COCTOSHUISL.

CornacHo BTOpO TUIOTE3e MIPOYHOCTH,
Ha3bIBAEMOW  TAaK)KE€  THMIIOTE30M  HAMOOJBIINX
JTUHEWHBIX JedopMalii, B KadecTBe KPUTEPHS
MPOYHOCTH MPUHUMAETCS HAuOOJbIIas JIMHCHHAS
nedopMmarusi.

CornacHo TpeTben TUIOTE3E MIPOYHOCTH,
Ha3bIBaEMOW  TaK)Ke€ THIOTE30d  HAUOOJBIINX
KacaTeJIbHbIX HaHpﬂ)KeHHfI, MIPOYHOCTE MaTcpuaja
MIPU CJIOXKHOM HANPSDKEHHOM COCTOSIHUM CUUTAETCS
o0eclieYyeHHOW, €Ciau HauOOoJIbIEe KacaTellbHOe
HampsoKeHHE HE  MPEBOCXOAHUT  JOMYCKAaeMOTo
KacaTCJIbHOTO HAIPsKCHNA, YCTAHOBJICHHOTO JJId
OJTHOOCHOTO HAIPSPKEHHOTO COCTOSTHUSL.

CornmacHO MepBOM M3 JHEPreTUYECKHX THIOTE3
IMPOYHOCTh MaT€puaia IMpUu CJIOKHOM HAIPAKCHHO
COCTOSHMM oOOecreynBaeTcsi B TOM Cllydae, €clii
yJenbHas MOTeHIMaIbHas SHEpTus aedopManuu He
MPEBOCXOUT JIOTTyCKaeMoi YIEIbHON
MOTEHIMAIBHON HSHEPruM, YCTAaHOBJIEHHOW JUIs
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OJIHOOCHOT'0 HaNPsDKEHHOI'O COCTOSIHHUS.
3acmyKMBAalOT  BHUMAaHHE  TPEUIOKEHHBIE B
HocjieHee BpeMs TakK Ha3blBaeMble 00bEIUHEHHBIC
TUIIOTE3bl IIPOYHOCTH, IZI€ B KAauecTBE KPUTEPUS
MPOYHOCTH NpUHHUMAaETCS He OAMH (akTop, a JBa
WJIH TPH.

6. Hanpsi:xenHo-
ne)opMHUpPOBAHHOE
COCTOsIHME
6.1. [Inockoe wHampspkenHnoe | [1nockoe HampsKEHHOE COCTOSHUE BO3HUKAET B

cocrosinue. Hanpsokenue

o HAaKJIOHHBIM
miomaakaMm.  ['maBHbIE
HanpspKEHUSL. Kpyr
Mopa.
IIpocTtpancTBEHHOE
HampspKeHHOe

COCTOSTHHE.
HedopmupoBaHHOe
COCTOSIHME B  TOYKE.
O00O0IECHHBIHI u

00bEeMHBIH 3aKOHBI ['yKa.

TOHKMX  IUIACTHHKAX, JIMLEBBIE IIOBEPXHOCTHU
KOTOPBIX CBOOOIHBI OT HAarpy3okK, Ha CBOOOTHOMN
MOBEPXHOCTH JIIO0OT0 Tefa, B Oalkax mpu u3ruoe,
IpY KPyYEHHH BAJIOB U BO MHOTHX JIPYTUX CIIydasx.
Ilpy 1JIOCKOM HANpPSKEHHOM COCTOSIHUM — JIBE
napajuiefbHble TPaHU MapajuieNienuneaa CBOOOTHBI
OT HaNpsDKEHUM, T.6. HAa HUX OTCYTCTBYIOT
HOPMaJIbHBIE U KacaTelIbHbIC HAIPSKCHUS.

3aKkOH TapHOCTHM  KacaTelbHBIX  HamNpsHKeHUH
YTBEpXkAAeT, UYTO KacaTelbHble HaIpsDKEHUS Ha
IBYX B3aUMHO IEPHEHAMKYJAPHBIX IUIOIIAAKAX
paBHBl  Ipyr  Jpyry IO  BEJIWYMHE U
MIPOTUBOTIOJIOKHBI 110 3HAKY.

HanpspkeHust 1o HaKJIOHHBIM IUTOIIAIKaM.

Ecim Ha ogHOM M3 TUIOMIAOK HOpPMAalbHOE
HanpsoKeHHEe CTAaHOBUTCS MAaKCHUMAJIbHBIM, TO Ha
JIpYroi, MepneHAuKyJISIpHON NEepBOM, OHO, B CUIY,
CTaHOBHUTCS MUHHMAJbHBIM. OTH 3KCTpPEMaJIbHbIE
HOpMAaJlbHbIE HANpPSHKEHHS Ha3bIBAIOT TIJIaBHBIMU
HalpspKeHUsAMU. Tak Kak BBIpa)KEHHE B JIEBOW CBOEH
4acTu MPONOPLUOHAIBEHO KacaTeJIbHOMY
HaNpsKEHUIO Ha HAKJIOHHOM TUIOIIAJKE, a B MpaBoi
MMEEeT Hylb, TO OTCIOZAa CIEAyeT, YTO Ha TeX
IUIOIIA/IKAX, T/I€ JEHCTBYIOT IJIaBHbIE HAIPSKCHUS,
KacaTeJbHbIC HANPsDKEHUS OTCYTCTBYIOT. OTH
TUTOIIA/IKH TaKKe Ha3bIBAIOTCS IIaBHBIMHU.

[Ipy MmIOCKOM HaANpSHKEHHOM COCTOSIHUM B JIIOOOH
TOYKE BCETr/Ia MOXKHO OINPENENIUTh MOJOKECHUE IBYX
TJIaBHBIX IUIOMIAJIOK, Ha KOTOPBIX JIEHCTBYIOT
TJIaBHBIE HAINPSDKEHUS] U OTCYTCTBYIOT KacaTelbHbIe
HaNpsDKEHUSL.

Kpyr Mopa sBisiercssi reoMeTpudeckuM o0pa3om
HaNpPsKEHHOTO COCTOSHHUS B TOYKE IPH IUIOCKOM
HanpsDKEHHOM — cocTosiHuM.  [lpy  uM3MeHeHuu
HAaKIOHa  IUIOMIAJKKM  HM300paxaromas  ToYKa
JBIKETCS 10 Kpyry Mopa, Bce BpeMs OcTaBasch Ha
HeM. Kaxx7oi muionjaike COOTBETCTBYET CBOSI TOUKA
Ha Kpyre Mopa ¢ KoopAWHaTaMH; CHpaBeUIMBO U
obpatHoe.

Ecnn Ha Bcex Tpex TJIaBHBIX IJIOMIAKAX MMEIOTCS
OTJIMYHBIE OT HYJIS IVIaBHBIE HAINIPSDKEHUSA, TO TaKHUE
HanpsKEHHbIE COCTOSTHUS Ha3bIBAIOTCS
MPOCTPAHCTBEHHBIMH, @ WHOT/Ia TPEXMEPHBIMHU WIIH
00BEMHBIMHU.

COBOKYMHOCTb JIMHEHHBIX U YTJOBBIX AedopManunii
hing BCE€BO3MOXXHBIX HarpaBJIeHUN oceit,
MPOBEJCHHBIX  Yepe3  HCCIEAYyEeMyI0  TOYKY,
ompeenseT AepOPMUPOBAHHOE COCTOSIHUE B TOUKE.
O0600meHHbI 1 00beMHBIH 3aK0H [ 'yKa.
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CioxxHoe
CONMPOTHBJICHHE
CTEPIKHS

7.1.

Kocoii n3ruo.
CoBMecTHOE  JIeHicTBHE
pacTsbkeHust (CKaTHsl) U
mruda. BHemneHTpeHHOE
pacTspkeHue  (CKaTHe).
Anpo ceuyennsi. Usrub c
Kpy4YeHUEM KPYTIIBIX
BaJIOB.

KoceiM Ha3zpIBaeTcs TakoW BUA UW3ruOa, TpH
KOTOpPOM BCE BHEIIHHE CHJIBI HE JIe)KaT B OJHOM
TJIABHOM IJIOCKOCTH CTEPIKHSL.

K

3amaunue:
OrnpeaenuTb HOpMaIbHBIE HAMIPSYKEHUS
EMBED Equation.3

coi  m3rud  MOXKHO  paccMaTpuBaTh  Kak
OJTHOBPEMEHHOE JICHCTBHE JIBYX TUIOCKUX U3THOOB B
TJIABHBIX IUIOCKOCTAX cTepxHs. IIpu xocom n3rube
HEUTpanmbHas OCb HE MEPIEHAUKYISIPHA JHMHUHU
PE3YIBTUPYIOIIETO MOMEHTA.
CoBMecTHOE [ieiicTBUE pacTsDKeHHs (cxkatus) |
n3ruba. BHeneHTpeHHOe pacTshkeHue (CxxaTne).
Pazbepem cnyyaii pactskeHust (CKaTHs) CTEPIKHS,
IIpyU KOTOPOM BHCUIHHC CHUJIbI I[CI‘/'ICTBYIOT HE BAOJb
MPOJOJBHOM OCH, @ BIOJb HEKOTOPOM MPSIMOH,
napauieabHOU MPOIOIBHON OCH.
Takoe JIeicTBUE Harpy3Ku Ha3bIBACTCS
BHEIIEHTPEHHBIM PACTSIKEHUEM (CIKATHEM).
OcHoOBHBIE 0cOOEHHOCTH pacrpeneneHus
HaIpsDKEHUH.
1. B 1meHrpe TsSKeCTH CceueHHUs, T.e. IPHU
BHEIEHTPEHHOM pacTsoKeHUN (cxaTum)
HEHTpalbHas OCh HE TPOXOAWT 4Yepe3 LEHTP
TAXKECTHU CCUCHU.
2. llonoxeHue HEUTpaJbBHOM OCHU OIpeAesieTcs
KOOpIMHATAMH CHJIOBOH TOYKM HE 3aBHCHUT OT
BCJIMYUHBI CHUJIBI.
3. Ecim cwioBas  Touka  IepeMeraercs,
OpuOMKasCh K LEHTPY TSKECTH, M B IIpenene
COBIIQJAET C HHUM, TO HEUTpaJbHAas OCh IPU 3TOM
yransercss B OECKOHEUHOCTb, T.. IIOCKOCTh
HanpsDKEHUH CTAHOBUTCS MAPaJUICIbHON MJIOCKOCTH
CeUeHMsl, OTCTOSIEH OT Hee Ha pacCTOSIHUU
o=N/A.
Snpo ceueHus Ha3bIBaIOT 00JIACTD, PACHIOIOKEHHYIO
BOKPYI' LEHTpa TSDKECTH, OOJIQAIOIIyl0 TeM
CBOICTBOM, YTO IpU ACHCTBUM CHJIBI BHYTPU 3TOH
001acTH BO BCEM CEYEHHUHU BO3HUKAIOT HANPSIKEHUS
OJIHOT'O 3HaKa.
CoBMecTHOe JeiicTBHe wW3rMba C  KpyYeHHEM
UCTIBITBIBAIOT OCH PEOYKTOPOB, Bajibl JBHUTATENEH,
BEAyIIME OCH KOJIECHBIX IMap JIOKOMOTUBOB U
MHOT'UE APYTHUE DJIEMEHTBI TEXHUYCCKUX yCTpOfICTB.

YCeTOHYHBOCThL CHKATBIX
CTepsKHel

8.1.

Oobmme TTOHSITHS.
Ompenenenue
KpPUTUYECKOU CUJIBL.
Kputnueckoe
HalpsDKEHUE,  YCIIOBHUE
YCTOWYUBOCTH.
Ucnons3oBanue ycnoBus
YCTOWYUBOCTH.

Tema wnM cuUCTEMBI Tel MOTYT HaXOAMTHCA B
YCTOMUMBOM WJIM HEYCTOMYMBOM pAaBHOBECHUU B
3aBUCUMOCTM OT HX TEOMETPHH, Xapakrepa
BHEIIHETO BO3AEHCTBUEM BHEIIHMX CHUJ HaXOAMTCS
B COCTOSIHUM paBHOBecHH. [Ipuinoxkum K Hemy
JIOTIOJIHATENBHOE, TaK Ha3bIBAEMOE BO3MYILAIOIIEE
BO3ICHCTBHE, OTKIOHAIOIIEE COOPY)KEHHE  OT
UCXOIHOTO cocTosiHus. Ecnm mocne cHATHS 9TOro
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ITpononbHO-TIONIEpEUHBII
n3ruo.

BO3JICMICTBHA COOpYXEHHE OYyIeT CTPeMHThCA K
MPEKHEMY COCTOSIHUIO PAaBHOBECHS, TO IOCJEIHEE
cuuTaeTcs YCTOHYUBBIM. ITpu COCTOSTHUM
HEYCTOWMYMBOTO PaBHOBECHS, HECMOTPS Ha CHSITHE
BO3MYIIAIOUIETO BO3JCUCTBUSA, B KOHCTPYKIIUU
MPOSIBISETCS  TCHACHIMA K  emle  OOoJblIeMy
OTKJIOHEHHIO OT HWCXOAHOTO cocTosHus. llepexon
COOpPY)KEHMSI U3 YCTOMUMBOTO paBHOBECHUS B
HEYCTOMYMBOE HA3BIBACTCA MOTEPEH YCTONYMBOCTH,
a COOTBETCTBYIOIIIEE ATOMY MTOTPAHUYHOE COCTOSTHHE
— KpuTtHdeckuM. YacTo KpPUTHYECKOE COCTOSHHUE

MOXET OBITb OTOXJAECTBJICHO C  COCTOSIHUEM
0e3pa3IMYyHOro  PaBHOBECHS, TPU  KOTOPOM
OTKIIOHCHHUSI COOpYXKCHUS, BbI3BaHHBIC
BO3MYIIAIOIIMMH  BO3JCHCTBUSIMH, COXPAHSIOTCS

HEU3MEHHBIMU TI0CJIE CHATHS 3TUX BO3ACUCTBUI.
Ormpenenenne KpUTHYECKOW CHIBL. Kputmaeckoe
HaIpsKEHUE, YCIOBUE YCTOWYUBOCTH.
KpI/ITI/I‘IGCKI/IM Ha3bIBACTCA HaIpsKCHUC,
BO3HHMKAIOLIEE B IIONEPEYHOM CEUCHHU MPSIMOTO
CTEpPXKHSI MpU CXKATHU €ro KPUTHYECKOW CHUIIOH.
Kputnueckoe HampspkeHHE 3aBUCHUT OT  MOJIYJS
MPOJOJILHON YNPYrOCTH MaTepHuajia CTEP>KHS U €To
ruOKocTH.

Hcnonb3oBaHue yciOBUS YCTOWYUBOCTH. Y CIIOBUE
yCTOﬁ‘-IHBOCTH CIKAaToro CTCpKHA II0 BHCIIHEMY
BUAY HAIIOMHHAET 3aIlUCh YCJIOBHS IIPOYHOCTH IPHU
pacTspkeHun (ckatuu). OJHAKO TO CMBICITY 3TH
OrpaHHWYCHUA  pa3IMYHBIL. YcnoBue IMPOYHOCTHU
IPEIOXpaHsAeT CTEPKEHb OT pa3pyLICHUs MaTepuaia
OpU AOCTHKEHUH HOPMAIBHBIMU HAIPSKCHUAMHU
CBOETr0 OMAacHOro 3HaueHus. Tak Kak MaKCUMaJIbHbIE
HaNpsDKEHUS] BO3HUKAIOT B OCIA0JEHHOM CEUCHHH,
TO B YCJIOBUS IPOYHOCTH U NPH PACTSDKEHHUU, U TIPU
CXKaTuu OJOJI’)KHA ITOACTAaBIIATHCA IJIOIIAaAb HETTO.
[TpomonpHO-TIONIEpEeUHBIN H3THO.

9. JlnHamMuyeckoe
aeiicTBHe HATPY30K.
IIpouHocTh npu
HMKJIMYeCKH
MEHSIIO LM XCS
HANIPSIZKEHUAX

9.1. OcHoBuble moNokeHUS. | [lo  XapakTepy BO3IEUCTBHS HA COOPYXKCHUE
Pacuetst AJIEMEHTOB, | BHEIIHWE CHJIBI (HATPY3KH) MOAPa3AENSIOTCS Ha 2
JBIKYIIAXCS C | KaTeropuu: craruyeckue u auHamuueckue. llon
W3BECTHBIMH CTaTHYECKMM  TOHMMAeTCs  Takoe  JeWCTBHE
YCKOpEHUSIMHU. Y apHbIE | HArPy30K, TPH  KOTOPOM  BEJIWYHHBI, TOYKH

Harpy3ku. Harpysku npu
BI)IHY)KJICHHI)IX
KOJIEOAHUAX.

MPUJIOKEHUSI W HAMpaBICHUS BCEX CHJI OCTAIOTCS
HEM3MEHHBIMH WM HM3MEHSIIOTCS OYE€HBL MEIJICHHO.
Harpyxenue, He yIOBIIETBOpSIOUIEE XOTS OBl
OJIHOMY W3 YKa3aHHBIX TpeX YCIIOBUH, CUHUTAETCs
JTUHAMUYECKHUM.

Oco0EHHOCTh IMHAMUYECKOT'O BO3IEHCTBIS CBI3aHa
C HaJIMYHEM YCKOPEHHH MAaTepUANBHBIX TOYEK
COOPYKCHHS, BBI3BAaHHBIX JHOO  JBHKCHHEM
MOCIIEAHETO KaK TBEPAOro Tena, JHO0 OBICTPRIM
W3MEHEHHEeM JedopMaluii, a CJIeJ0BaTeIbHO, U
nepeMenieHnld OTHEeNbHBIX ToueK. [lodTomy mpum
JTUHAMHYECKOM JICHCTBUH HArpy30K 3alKChIBAIOT
YpaBHEHHUS JBIKEHHUS, KOTOPbIC OTJINYAIOTCS OT




YpaBHEHUS  paBHOBECHs TeM, YTO B  HHX
JTOTIONTHUTENBHO K JIEHCTBYIOLIUM CHJIaM yYacTBYIOT
CWJIBI MTHEPLUH, OTIPEAECIISIEMBIE BBIPA)KEHUEM

I, =—m,a;.

[Mpuanun JamambGepa yTBep)KIaeT, YTO €CIH K
CHUCTEME aKTMBHBIX CHJI, JEHCTBYIOUIMX Ha TBEpPJOE
TEJIO WM CHUCTEMY MaTepUabHBIX TOUYEK, JOOaBUTh
CIJIBI MHEPLUH, TO MOJIYYEHHYIO TakuM 00pa3om
00IIyIO CHCTEMY CHJI MOKHO CUMTATh HAXOMSIICHCS
B paBHOBECHMM. OTO TOJOXEHHE  SBISIETCA
000CHOBaHUEM UCTIOJIb30BAHMS CTaTHYECKUX
YPaBHECHUI paBHOBECHA TaKXKE W IIPH PEIICHUH
JTUHAMHUYECKUX 3a]1a4.

B 3aBucuMoctu OT XapakTepa BO3JICHCTBUS Ha
COOPYXKECHHE JTUHAMHYECKUE Harpys3kKu
MOJIpa3AeAIOT Ha HECKOJIBKO KaTerOpHi:

1. Harpys3KH, CBsI3aHHBIE C YCKOPEHUSMU TOYEK,

2. KpaTKOBPEMEHHBIE HAarpy3KH, XapaKTEpH3yeMbIe
OYeHb MaJblM BpeMEHeM JeHCTBUS U, Kak
CIeJICTBUE, OBICTPHIM  HW3MEHEHHEM  CKOPOCTH
JIBIKEHHS TOUEK COOPYKEHUH,

3. HENOJBIXHBIE NEPHOIUYECKH H3MEHSIIOIIHECS
HarpyskKu, BbI3BaHHbBIC BpalleHueM
HELCHTPUPOBAaHHBIX MacC M IPHBOAAIIME K
BBIHY>KICHHBIM KOJIEOaHUAM COOPYXKEHUS,

4. Harpy3KH, CBSI3aHHBIC C OBICTPHIM TMIEPEMEIICHUEM
Macc 10 COOPYKEHHIO,

5. ceicMMYEeCKHE Harpy3Ku, IPUBOJSIIUE K PE3KOMY
CMEIIIEHUIO (yHIAaMEHTOB  COOpPYXEHHA U
BCJE/ICTBUE JTOTO BO3JCHCTBYIOIIME Ha C€amo
COOPYXKEHHE.

PacdeTsl 27€MEHTOB, OBWKYIIHUXCS C W3BECTHBIMU
YCKOPEHUSIMH: pacueT Tpoca IpU MOABEME Ipy3a ¢
3aJaHHBIM YCKOpEHHUEM, pacuer CTEepPXKHS
MTOCTOSTHHOT'O CEYeHUH, Bpallaromerocss ¢
ITOCTOSIHHOM YIJIOBOM CKOpPOCTBIO BOKpPYT
HEKOTOPOH OCH.

VYnaapHele  Harpy3kd.  YJapoMm — Ha3bIBaeTcs
MEXaHWYECKUI MPOLECC CONMPUKOCHOBEHUS JIBYX
TeJ, MPOTEKAIOIMIMH B TEUEHHE OYEHb KOPOTKOTO
MIPOMEXKYTKA BPEMEHU. HNmenHO
KPaTKOBPEMEHHOCTb  OMNpeneNsieT  cHeruduky
SABJICHUSI ynapa, 3aTpylIHss, B OO0IIeM ciyyae,
HETIOCPEICTBEHHOE H3MEpeHHe MPUOOpaMU TaKHX
MapaMeTpoB, KaK CKOPOCTH, YCKOPEHHs, CHIIBI
B3aMMOJEHCTBUS MEXy TEIaMHU.

Bo3MoxxHBI TpW ciydas ymapa IBYX TeNl: yAap B
pe3yapTaTe  MHajeHUs € BBICOTBI  TSDKEIIOTO
yaapsIoLero Tena Ha aedopMHpyeMoe yaapsieMoe
T€JO, ylap Ha TPOC NPH BHE3ATHOM TOPMOXKEHHH
OIyCKaeMOro €O CKOpPOCTBIO TIpy3a, yAap B
pe3ynapTaTe  CTOJKHOBEHHMS MAacCHUBHOIO  Tena,
JBIDKYIIETOCS 10 TOPU3OHTAIH C JIe(hOPMHUPYEMBIM

MIPENSATCTBUEM.
Harpy3ku npu BBIHYKJIEHHBIX KOJeOaHHSX.
9.2. [lonstne 06 ycranoctu | Ilpouecc paspylleHUs Marepuana oz
METAJLIOB. BO3JIEHCTBHEM IIEPEMEHHBIX HaIPSDKCHUM,

XapaKTEpUCTUKU LUKIIOB
HaIpsUKEHUM. Kpusas

MaKCUMaJIbHas BCJIIMYMHA KOTOPLIX CYHICCTBCHHO
HWKC TpCAcia NPOYHOCTH, MOJYYHUI HA3BAHHC
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YCTaJIOCTH. Tlpenen
BBIHOCJIUBOCTH.
Huarpamma mnpeaenbHbIX
aMIuiatyjl. Pacuerbl Ha
BBIHOCJIMBOCTD npu
LHUKINYECKOM
Harpy>KeHuH.

YCTaJIOCTHOTO. CBoiicTBO Marepuaia
MPOTUBOCTOSITh YCTANOCTHBIM  Pa3pylICHUAM
Ha3bIBACTCSI BEIHOCIHUBOCTBIO.

Haubonee wW3BecTEH MEXaHWU3M  YCTAIOCTHOTO

paspylieHus METaJIOB. Mexanudeckue
MPOYHOCTHBIC XApaKTEPUCTUKU MaTepuaia IoJ
BO3/EHCTBHEM MEepEeMEHHBIX HanpspKeHU !

MIPAKTUYECKU HE MEHSIOTCS.

Bce meTtaiel UIMEIOT 36pHUCTOE CTPOCHUE, KaXa0e
36pHO MPEIACTABIIACT KPUCTAIUIUT CO CIIy4alHO
pacrojio)KeHHOH B IPOCTPAHCTBE  CHUCTEMOMU
KpHcTamiorpaguueckux oceid. Pasmepsl 3Tux 3epeH
MOTYT OBITh [JOCTaTOYHO MajbIMH, TaK 4YTO
36pHUCTOE CTPOCHHE MOXHO OOHApyXUTh C

MTOMOIIBIO MHUKPOCKOIIa Ha CHEIHUaIbHO
MPUTOTOBJICHHBIX numdax. OnpeaenseMbie 10
dhopmynam COTIPOTUBJICHUSA MaTepraioB

HampspDkeHUus W AedopManuu TPUHATO HA3bIBATh
MaKpOHaNpsDKEHUSIMA M MaKpoJeQopMaIusiMu,
MOCKONBKY ~ OHHM  OTHOCATCS K oOBemawm,
COZIepIKaIllM JTOCTATOYHO OOJBIIOE YHCIO 3€peH,
KOTOpO€ B  COBOKYIMHOCTH M  OIpelenser
MEXaHUYECKUE  XAPAKTEPUCTUKA  MaTEpPHUAJIOB.
Kaxxgoe 3epHO MMeeT CBOW, OTIWYHBIE OT OOIIEro
aHcaMmOusi, xapakTepuctuku. Ecim mpu momouu
CHEINATBHBIX METOJIOB HCCIIeI0BATh
pacnpeneneHue nedopMaIii B 3epHAX METaJUIOB,
TO OOHApYXHTCSA, YTO 3TO pAaCIpe/eieHHe BechMa
HEOJTHOPOJTHO. Ha rpaHuIax HaunOoJee
HEOIarONPHUATHO OPUEHTUPOBAHHBIX 3epeH
HaAOIOJaeTCA PEe3K0e MECTHOE TOBBIIICHNUE YPOBHS
MUKpoiehopMaInii, B 3ITUX 30HAX MOCIIE HECKOIBKO
IIUKJIOB Harpy>KeHus MOTYT TTOSIBUTHCS
MUKpOTpewuHbl.  [Ipy  HOBTOpPHO-TIEPEMEHHBIX
Harpy’>KeHUsIX O3TH TPEIIMHBI Pa3BUBAIOTCS O]
BO3/E€HCTBHEM TOBBIIIEHHBIX HanpsHKeHUH,
KOTOPbIE BO3HUKAIOT y OCTPUS TPELIUHBL, MpU
Pa3BUTUU HEKOTOpHIE M3 HHUX CIHMBAIOTCA, 00pa3ys
MakpoTpemuHy. OJTa  MakKpOTpelldHa  TaKxke
HAaYMHAET pacTd, TPEIIMHA 3aXBaThIBa€T BCE
OOMBIIYI0 YacTh TONEPEYHOTO CEUYCHHS, a 3aTeM,
KOrJa IUIOMIaAh CEYEHUS 3aMETHO YMEHBIIUTCH,
MIPOUCXOANT XPYTKOE pa3pylIeHHE.
XapakTepuCcTUKU LUKJIOB HampsbkeHud. Kpupas
ycranocTu. [Ipeaen BBIHOCIUBOCTH.

[Ipenenom BBIHOCITMBOCTH Ha3bIBAIOT TO
HauOoJbIIee 3HAYCHHE MaKCHMaJbHOIO
HanpsOKEHUs  [MKJIA, KOTOPOE  BBLAEPKHUBACT
oOpa3zer] mpu HEOTPaHNUYEHHOM YHCJIE IUKIIOB.
JuarpaMmma mpenenpHbIX —aMmIuuTyd. BrusHue
pasnYHbBIX (aKTOPOB Ha YCTAIOCTHYIO MPOYHOCTH!
KOHIIEHTpAIMsl HANpPsHKEHWH, YUCTOTa 00paboTKH
MMOBEPXHOCTH, MacIITa0HBIA  (akTop, Jpyrue
(baxTopsI.

Pacdyersl Ha BBIHOCIMBOCTH MpPH LHKINYECKOM
Harpy>KeHUH.
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4.3. JIabopaTopHbie padoThl
Y4eOHBIM IIAHOM HE IPEAYCMOTPEHBI.

4.4, TlpakTHU4YecKue 3aHITUSA

Buo
3aHAmMUA 6
N Homep Haumenosanue mem Obven UHMEPAKMUGHOI,
" pazoena NPAKMUYecKux 3aHAmuil (wac,) akmugnot,
OUCYUNIUHBL UHHOBAUUOHHOU
popmax,
(uac.)
Onpenesnenue A 3aJaHHOTO CEYCHUS TTIaBHBIX paszbop
1 1. LUEHTPaJIbHBIX MOMEHTOB MHEPLUU 1 MOMEHTOB 4 KOHKPETHBIX
COTNPOTHBJICHUS. cutyanuii (4 Jaca)
ITocTtpoeHne 3HrOpbl ¥ BBIYUCICHHUE UIMHBI pas3bop
2 CTEPXKHS 2 KOHKPETHBIX
2. cutyarnuii (2 gaca)
3 OmnpeneneHre HOPMalbHBIX HANPSKEHUH U 2 -
NepeMELICHUH CEeYeHUH ¢ HOCTPOSHUEM BIIIOPHIL.
4 Pacyer Ha MPOYHOCTH COEMHEHNUH. 2 -
3 [TocTtpoeHne »SmOp KPYTAIMIMX MOMEHTOB U -
5 ’ yraoBeix TepemenieHnii. [IpoBepka ycrmoBuit 2
JKECTKOCTH.
OmnpeneieHue OMOPHBIX peakuuii B Oanke. -
6 4, IlocTpoeHue 3MOpOB BHYTPEHHUX YCUIHH IS 4
3a/IaHHOW HATrPY>KEHHOHN OaKu.
7 5. IIpoBepka NpoOYHOCTH MaTepHana. 4 -
Onpenenenue  Ji1  3aJaHHOTO  IJIOCKOTO
HaNpPsHKEHHOTO COCTOSTHHS B TOUKE HAINPSKEHHS
8 6 Ha HaKJIOHHOM IUTOILA/IKE, rJIaBHbBIE 4
HaNpsDKEHUS, MOJIOKEHNE TIIaBHBIX IUIOMIAJIOK,
OKCTpEMallbHbIE KacaTeJbHbIC HaNpSHKEHUS C
YKa3aHUEM IUIOLIA/IOK.
Onpexenenne BEJIMYHMHBI JOITyCKaeMon
9 7 Harpy3Kd W TPU PACTSDKEHHH, U TIPU COKATHH. 4
' [MoctpoeHne st omacHOro cedeHus Opyca
SMIOPHI HOPMAJIbHBIX HAIIPSDKEHUH.
10 8 HpaKTI/I‘IE:CKI/Ie METOZIbl  pactera  CHATBIX 4
CTep)KHEH Ha YCTOHYHBOCTB.
11 OnpeJienieHre TMHAMUYeCKOoro ko3dduirenTa. 2
12 9. IIpoBepka cucTeMbl Ha PE30HAHC, IPOYHOCTH U 2
JKECTKOCTh OAITKH.
HUTOr'O 36 6

padora, PI'P, pedepar

Y4eOHBIM IIAHOM HE TIPEyCMOTPEHO.

4.5. KoHTpo/1bHbIEe MEPONIPUATHSA . KYPCOBOI MPOeKT (KypcoBasi paboTa), KOHTPOJIbHASA
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5. MATPULIA COOTHECEHUS PA3JIEJIOB YUEBHOM JUCLUIIJIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHIOUAM U OIEHKE PE3YJIBTATOB OCBOEHUWA JTUCIUIIJIMHbI

Komnemenuuu Komnemenuuu

No, naumenoed Kon-60 OIIK-6 IIK-6 P t
pazoenoe OucCyunIuUHb uacoe KoMmn. cpr 1€

1 2 3 4 5 6
1. Oo6mue IIOHSITHA. Pacuer 12 + + 2 6
F€OMETPUUECKHUX XapaKTEPUCTHK
MIOIIEPEYHBIX CEUEHUN.
2. PactspkeHue u cxaTue. 12 + + 2 6
3. CaBur u Kpy4yeHHe. 12 + + 2 6
4, N3ru6 Gamnoxk. 12 + + 2 6
5. I'unoressl IJIACTUYHOCTH u 12 + + 2 6
paspyiieHus (TUIOTE3bl TPOYHOCTH).
6. Hanpsoxenno-negopmMupoBanHoe 12 + + 2 6
COCTOSIHHE.
7. Co’)KHO€ CONPOTUBIIEHUE CTEPHKHSL. 12 + + 2 6
8. YCTOMUYMBOCTD CHKATHIX CTPEKHEH. 12 + + 2 6
9. [lumamuyeckoe MIEWCTBUE HArpPy30K. 12 + + 2 6
[TpouHocTh npu UKJINYECKH
MEHSIONUXCS HAITPSDKCHUSX.

6cez0 uacoe 108 54 54 2 54
6. INTEPEYEHD YUYEBHO-METO/JMYECKOI'O OBECIIEUEHU A JJ1A

CAMOCTOSTEJNBHOU PABOTHI OBYUAIOINXCS 110 JUCLUITJIMHE

1. ban6acoa T.C. ComnpotusineHue MatepuanoB. JlaGopaTtopubiii npaktukym. Y.1.: ydeOHoe
nocobue it By3oB / T.C.banbacoBa , B.A.Tapacos. — bparck: bpI'TY, 2004. — 67 c.

2. TapacoB B.A. Conportusienue marepuainos. JlabopaTopsslil npaktukyM. Y.2.: yueGHOe mocodue
/ B.A.Tapacos, T.C.ban6acosa. — bparck, bpI'TY, 2004. — 59 c.

3. banbacoa T.C. CompoTtuBieHne wmarepuaioB. PacueTHO-IPOEKTUPOBOYHbIE
[DnexTponnsit pecypc]: yuebnoe nmocobue / T.C.banbdacosa. — bparck: bpI'Y, 2009. — 82 c.

paboThI

7. TEPEYEHb OCHOBHOH W JONOJHHUTEJBHON JINTEPATYPHI,
HEOBXOJIUMOM JIJIs1 OCBOEHUA JUCITATIIAHBI

Buo Konuuecmeo
Ne Haumenoeanue uzoanusn 3a:;1- Kzemnanpos | Obecneuen-
6 HOCHD,
MUA | Guonuomere, | (3k3./ 4ein.)
mT.
1 2 3 4 5
OcHoBHas iuTEpaTYpa
1. Axmet3sHoB M.X. ConpoTHBJIEHHE MAaTEPUANIOB: y4EOHUK JIx, 20 1
s By3oB / M.X.Axmer3sHoB, [1.B.I'pec, U.b.Jlazapes. — | 113, CP
M.: Beicmias mxoina, 2007. — 334 c.
2. ConpoTHBlieHHE MaTepualioB: yueOHoe nmocooue / Ilox pe. JIk, 204 1
H.A.Kocrenko. — 3-¢ m3n., nepepab. u mom. — Mocksa: | [13, CP
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Bricmas mkosa, 2007. — 488 c.

3. Muxaitnos A.M. ComnpotuBnenue marepuanon: yueOHuk | JIK, 50
it By30B / A.M.Muxaiinos. — M.: Akanemus, 2009. — 448 | I13, CP
C.

JlonoJIHUTeIbHAS JIUTEpaTypa

4, Cremmua I1.A. ConpoTHBICHHE MaTEepUANIOB: Yy4COHUK/ JIk, c) 1
I.A.Crenun. — 12-¢ u3n, crepeorun. — Cankr-Ilerepoypr: | 13, CP
Jlans, 2014. — 320 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=31
79

5. bynanoB 3.A. Pemenue 3amau mno comnportusnenuto | [13, CP 247 1
MaTepHanoB: yueOHoe mocobue / 3.A.bynaHoB. — 2-¢ u31.,
ucnp. — M.: bunowm. JlabopaTopus 3nanumii, 2005. — 207 c.

6. ®eonockeB B.M. ComporuBieHre MaTepHanoB: Y4eOHUK CP 9 0.4
st By30B / B.M.deonockeB. — 13-¢ u3j., crepeoturl. — M.:
MI'TY, 2005. - 592 c.

8. IHHEPEYEHD PECYPCOB NHPOPMAIIMOHHO -
TEJEKOMMYHUKAIIMOHHOU CETHU «MHTEPHET» HEOBXOJAMMBIX IJIA
OCBOEHUSA JUCHUITJINHBbI

1.OnexTponHsbIii Katanor oubmmoreku bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I121DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z721ID=.

2. DnextponHas 6ubnuoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DnexTpoHHO-0MbIMOoTEeYHAas cucTeMa «Y HUBepcuTeTckas Oubnuoreka online»
http://biblioclub.ru .

4. DnekTpoHHO-0MOIMoTeUHas cuctema «M3naTenbeTBo «JlaHby

http://e.lanbook.com .

5. Madopmanmonnas cuctema "ExnHoe okHO JocTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snexkrponnas oudnunorexa eLIBRARY.RU http://elibrary.ru .

7. Yuusepcurerckas unpopmarmonHnas cuctema POCCHUSA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HanmonanpHas snextponHast oudianorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOJUYECKHUE YKA3AHUSI AJI51 OBYYAIOIIUXCSI MO OCBOEHMIO
JUCHUTINHBI

Ne Homep pazoena Pexomendyemasn Dopma Bcezo
n/n Ocnognble nonodcenus pazoend, Jaumepamypa omuéma yacoe
pekomenoyemote ona CP
1 2 3 4 5
1 | 1. OO6ume mnousatusa. Pacder reoMeTpuyecKux 113 1, 6
XapaKTEPUCTHUK MONEPEUHBIX CEUECHUHN. 9K3aMEeH
1.1. Conepxanue Kypca. [1] rmaBa 1
Mogaenb nedhopMupyeMoro TBEpAOTo Tea. c.5-17,

BHeniHue 1 BHyTpEHHHUE CHJIBL.
Hamnpsokenus, mepeMenienus, 1ehopMarivm.
JInHelHbIE CUCTEMBI.

[IpyuHIMIT HE3aBUCUMOCTH IEUCTBUS CHUII.
1.2. I'eomeTpuueckue XapaKTepUCTUKU [1] rnaBa 5
MIOTIEPEYHBIX CEUCHHI. ¢.90-109
OCHOBHBIE IOHSTHS.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3179
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3179
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

MoOMEHTBI HHEpLUUH IIPOCTEUIINX U COCTABHBIX
buryp.

M3MeHeHHne  MOMEHTOB ~ HHEpPUMHM  IIpU
[apajuIeIbHOM IIEPEHOCE OCEH.

[TonsiTve O rIaBHBIX OCAX UHEPLMH.

OCHOBHBIE CBOWCTBa MOMEHTOB HHEPLIHH.

2. PacTspkeHue U ckaTue.

2.1. IlpononbHas cuia.

HampsokeHus B MONIEPEYHBIX CEUCHUSIX.
Hedbopmarium.

3axoH ['yka.

[lepemenieHus ceueHui.

Bnusinue coOCTBEHHOTO Beca.

2.2. MexaHnuueckue XapaKTEPUCTHKU
MaTepHUaoB.

MeTtoauku pacuera Ha MPOYHOCTH IIEMEHTOB
MAILIUH U COOPYKEHUU.

[ToreHuuanbHas Heprus Aepopmarim.

Pacyer cratudyecku HEONpEAESTUMBIX CHUCTEM C
pacTSIHYTHIMHU (CKAThIMH) 3JIEMEHTaMU.

[1] rmaBa 2
¢.17-60

I13 2-3,
9K3aMeH

3. CaBur u KpydeHHe.

3.1. 3akon ['yka npu uncTOM CclIBUTE.

[Tomnast ¢opma 3ammcu 000OUICHHOTO 3aKOHA
I'yka.

[IpakTHyeckue pacyeTsl Ha CIIBUT.

3.2. KpyTtsmuii MOMEHT.

Kpydenue crepkHeld Kpyriioro IONEPEYHOIO
CeueHMUsL.

Hanpspkenus u gegopmanum.

HanpsikeHHOE COCTOSHHE KPYIJIOrO CTEpKHS
pU KPYIECHUH.

[TorennuanbHast SHEPrUs.

Kpyuenue CTEpKHEU pu
YIPYTroIIacTUYECKOM paboTe MaTepHaa.
Hunmuaapudeckne MPYKUHBI C MajbIM IIaroM
BUTKA.

[ToHsATHE O KpyUEHUM CTEp)KHEH HEKPYTIJoro.
MIOTIEPEYHOTO CEUCHHSI.

[1] rnaBa 4
c.79-90

[1] rnaBa 8
c.196-218

I13 4-5,
9K3aMeH

4. N3ru6 Oanok.

4.1. CunoBsle (hakTOpbl IpU U3rHuode.

Peaknnu cBszen.

Huddepennunanbuole 3aBUCHUMOCTH npu
usruoe.

[Toctpoenue smtop B 6amkax.

HopmanbHble HanpsKeHUs Ipy YUCTOM U3rude
6aok.

KacarenbHble HanpsxeHUs npu U3ruode.
AHaJn3 HaNpsKEHHOTO COCTOSIHUS OAJIKH.
I'maBHBIE HAIIPSKEHUS.

[TorenumaneHast sHeprus aegopmanuu Oanku
IIPU IJIOCKOM U3THOE.

VYnpyromnnactuyeckui u3ruo.

Oco0eHHOCTH pacueTa COCTaBHBIX OAJOK.

[1] rmaBa 6
c.109-161

113 6, px3amen

5. I'umore3pl MIACTUYHOCTH M pa3pyLICHMs

[4] rnaBa 8

113 7, sx3ameH
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(TUTIOTE3BI IPOYHOCTH) ¢.193-206
5.1. Ha3znauenue runotes NpoyHOCTH.

IlepBas runoTe3a MPOYHOCTH.

Bropast u TpeTbsi runoTE3bl IPOYHOCTH.
DHepreTuyecKue rurnoTe3bl MPOYHOCTH.
Kpatkue cBeneHus o JApyrux Tunoresax

POYHOCTH.
6 | 6. HanpspkerHO-1e(hOpPMUPOBAHHOE COCTOSTHUE [1] rnaBa 3 I13 8, nx3amen| 6
6.1. Inockoe HanpsHKEHHOE COCTOSIHUE. ¢.60-79

HanpskeHne o HakJIOHHBIM IUIOIIAKaM.
I'1aBHBIC HAIIPSKEHUS.

Kpyr Mopa.

ITpocTpaHCTBEHHOE HANIPSKEHHOE COCTOSIHUE.
JleopMupoBaHHOE COCTOSIHUE B TOUKE.
O060011eHHbII 1 00beMHBIN 3aKOHBI | 'yKa.

7 | 7. CnoxxHOE COMPOTUBIICHUE CTEPKHS [1] rmaBa 10 I13 9, sx3amen| 6
7.1. Kocoit u3rud. .229-253
CoBMecTHOE JICHCTBUE PACTSHKEHUS (CKATHS) U
usruoa.

BHenieHTpeHHOE pacTskeHUe (CxKaTue).
Snpo ceyenus.
N3rud ¢ KpyuyeHHeM KpyTJIbIX BaJlOB.

8 | 8. YCTOWYHMBOCTH CXKATBIX CTEPIKHEH [1] rmaBa 11 113 10, 6
8.1. OOmue noHsTHSL. c.253-273 3K3aM€EH
OrnpenesieHne KPUTHUYECKOW CHUJTBI.

Kputnueckoe HaIpsDKEHUe, yCIIOBHE
YCTOMYUBOCTH.

Vcnonb30BaHue ycloBHs yCTOHUMBOCTH.
[TpononpHO-IONEpeYHbIN U3THO.

9 |9. Jlunamuyeckoe  JIEHCTBHE  HArpy3oK. [1] rmaBa 12 113 11-12, 6
[IpodyHOCTh TIPH UMKIMYECKH MEHSIOIIUXCS c.273-293 9K3aMeH
HATPSKCHUSIX
9.1. OCHOBHEIE ITOJIOKECHUS.

Pacuersl  3JeMEHTOB, JBUKYITUXCS c

W3BECTHBIMHU YCKOPEHUSIMH.
VYV napHbie Harpy3KHu.

Harpy3ku ripu BEIHY>KJI€HHBIX KOJICOaHUSX.
9.2. [lonsiTHe 00 yCTATOCTH METAJLIOB. [1] rnaBa 13
XapaKTepUCTUKH IIMKIIOB HATIPSKECHHH. ¢.293-308
Kpusas ycranoctu.

[Ipenen BEBIHOCIMBOCTH.

Huarpamma npeaeiabHbIX aMILTUTY/I.

PacueTsl Ha BBIHOCIMBOCTH MPHU ITUKIUIECKOM
Harpy»eHuwu.

UTOI'O | 54

9.1. MeTonnueckne yKazanus 1Jis1 00y4alomMXcsl 10 BbINOJHEHHIO PAKTHYECKUX padoT

IIpakTHueckue 3aHATHS CIy’KaT CBS3YIOIIMM 3BEHOM MEXAYy TEOpHUerd M npakTukod. OHH
HEOOXOIUMBI JJIs 3aKPETJICHUs TEOPETUYECKUX 3HAHUM, TIOITYUYEHHBIX Ha 3aHATHIX TEOPETUUECKOTO
o0OydeHus, a TaK ke JUIsl OJy4yeHUs TpaKkTHUYecKuX 3HaHui. [IpakTudeckue 3ajaHus BBIMTOIHIIOTCS
CTYZIEHTOM CaMOCTOSITENILHO, C IPUMEHEHUEM 3HAHUM U YMEHHUM, ITI0Jy4YEHHBIX Ha YPOKAaX, a TaK JKe
C UCIOJIb30BaHHWEM HEOOXOIUMBIX MOSICHEHUH, MOJyUYEHHBIX OT MPENoaBaTeisl NPy BBITOJIHEHUN
NPaKTUYECKOTro 3aaaHus. K mpakTudyeckoMy 3aHSATHIO OT CTyIEHTa TpeOyeTcsl mpeaBapUTeIbHas
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HOJArOTOBKA, KOTOPYIO OH JOJDKEH NMPOBECTH mepen 3aHsTueM. CIHCOK JUTepaTypbl U BOIMPOCHI,
H€O6XOI[I/IMI:I€ npu MnOOoArOTOBKE, CTYACHT IIOJy4YacT IMECpCH 3aHATUCM U3 MCTOANYCCKUX
peKOMeHalui K IpakTu4eckoMy 3aHatuto. [IpakTuueckue 3aganus pa3paboTaHbl B COOTBETCTBUU
C yuyeOHOH NporpaMMoi. 3ayeT Mo KaKJOW MpaKTUYECKOH pabdoTe CTyIEHT IOJIydaeT IOoCIiE €e
BBIIIOJIHEHUS, @ TaKKe OTBETOB Ha BOIPOCHI IPENOJABaTENs, €CJIM TAKOBbIe BO3HUKHYT IpHU
IIPOBEPKE BBINOJIHEHHOIO 3aJaHUsl.

AJIFOpI/ITM NMPOBECACHUA UHTCPAKTUBHOI'O 3aHATHUSA B (1)0pMe TPE€HUHIA B MaJIoH rpyumme:

1. IToocomosxa k 3anamusam
[IpenonaBarenb 3HAKOMHUT OOYYaAIOIIUXCA C TEMATHKOW MPEACTOSAIINX 3aHIATHH 3apaHee JUIsl TOro,
9TOOBl OHM CaMOCTOSITEILHO MOTJIM BBIOPAaTh COOTBETCTBYIOIIME TEMBI B 3aBUCHMOCTH OT
PO)ECCHOHANIBHBIX HMHTEPECOB KaXJaoro. OmnpeneiauBIINCh, C BBIOOPOM TEMBI 00yYaromuecs
MOJTOTABIUBAIOT COOOIICHUs (HOKIabI), opMa KOTOPBIX OMPEACISETCS KaXAbIM 00ydaromuMcs
CaMOCTOSITEIIbHO, HAIIPUMED, CIalA-pe3eHTAIUs, BUICO- WK Pa3JaTOUYHbIN MaTepHual 1o TEMeE.

2. Bcmynnenue
CooOmraerca Tema u 1enb 3anatus. [IpousBonutcs nHGOpMHUpOBaHHE YYACTHUKOB O MpPaBHIIAX U
NPHUHIAIIAX Pa0OThl B MaJOW Trpymme: ObITh aKTUBHBIMH, YBa)XaTh MHCHHS YYaCTHHUKOB, OBITh
I00pOXKeNnaTenbHbIMU, MYHKTYaJlbHBIMH, OTBETCTBEHHBIMH, OTKPBITBIMU MJIi B3aUMOJEHUCTBHUS,
MPOSIBIISATH CBOKO 3aMHTEPECOBAHHOCTH M CIIOCOOHOCTH MPHICPKUBATHCS PETIIAMEHTA.

3. Ocnosnas wacmo
OOyJaronmuiicsi JOKJIAIbIBACT ayJUTOPUU TIOJATOTOBICHHYIO MM HH(OPMAIMIO CO CCHUIKAMH Ha
HOPMAaTHUBHO-TEXHUUYECKHUE UCTOYHUKH, HA YUeOHYIO U JOTOJHUTEIBHYIO JUTEPATYPYy.
[Tpu 3TOM y OOyuaromuxcsi B XoJie 00CYKJIEHUS B MaJIbIX T'PYIIaxX Pa3BHBAIOTCSH aHATUTUYCCKUE
CITOCOOHOCTH, KOMIUIEKCHOE BHJICHHE IPOOJIEMBI, TOJEPAHTHOCTh K Pa3HBIM TOYKAM 3PECHHS, YTO
MO3BOJISIET BOBJICUb B 00CY)KJICHIE MCHEE aKTUBHBIX YYaCTHUKOB TPEHUHTA.

4, 3axnrouenue
HanmomuHanue TeMbl 1 1ienu 3aHsaTus. [lonBeneHne uToros B Buae GpOHTATBHONM OSCebl M OTBETOB
Ha KJIF0YEBBIE BOTIPOCHI TEMBI.

IIpakTH4yeckoe 3auaTue Ne 1

OITPEAEJIEHUE JJIA 3AJAHHOI'O CEUEHIMA I'NNTABHBIX IIEHTPAJIBHBIX MOMEHTOB
NMHEPIIMN 1 MOMEHTOB COITPOTUBJIEHUA

3ajmaHue:

Onpenenuth AN 3aJaHHOTO CEUYEHMsI TJIABHBIE IICHTPAlIbHbIE MOMEHTHl HMHEPIUH U
MOMCHTBI COHpOTI/IBJ'IeHI/ISI.

ITopsi 10K BEITOTHEHHUS:

CHaana HeO6XO)II/IMO BBIYUCIIUTH ILJIOIIAAN 3JIEMCHTOB CCUCHUA. FOpI/ISOHTaIII)HOFO JIIcCTa,
BEPTHKAIBHOTO JIUCTA U TUIOIIAh BCETO CEUSHUSI.

BhIuncrieHre MOMEHTOB MHEpLUH J, 31eMeHTOB cedenus 1o dopmyne J, =bh®/12 nnsa
MPAMOYTOJILHOTO cedenus u J,, = J, +a”A npu napasiesbHOM MepeHoce ocei.

J
I, uW, = Y
yfnaX Zmax

I'maBHBIMH HOCHTPAJIBHBIMU OCAMHM HWHECPLUHUU SABIAIOTCA OChb Y (KaK OCh CI/IMMCTpI/II/I) )51

MoOMEHTHI CONMPOTUBJICHUA CCUCHUA WZ =

NEpNCHAUKYJIApHAsA K Heil ocb Z. MOMEHTHI 150:(5]0) 004051 JZH Jy BBIYUCIIAOTCA OTACIIBHO IJIA

MMpAMOYTOJIbHUKA U JIA KpyTa C IMMOCICAYIOIUM BbIYUTAHUCM PC3YJIbTATOB.
4

64

I[HH Kpyra MOMCHT MHCPLIUHU OTHOCUTCIIbHO 1000ro AUuaMeTpa 6yz[eT
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PopMa OTYETHOCTHU:

Otuet opopmiisieTcst B paboueit TeTpaan U COACPKUT BCE HEOOXOMMBIE PACUEThl U BHIBOJIBI
10 COOTBETCTBYIOIIEH TEME.

3aaHus JUIs CaMOCTOSTENIbHOW PabOTHI:

1. IlpopaboTaTh pekoMeHAyeMble UCTOYHHKH, OCHOBHYIO U JOMOJIHUTEIbHYIO JINTEPATYPY
[0 M3y4aeMOMY BOIIPOCY C LENbIO YIIIYOJEHHs, CHCTEMAaTH3allid M PACHIMPEHUS IMOJyYSHHBIX
3HaHW.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI I CAMOIIPOBEPKH.

PekoMeHgaluy 1o BBIMOTHEHUIO 33JaHUA M TMOJTOTOBKE K TNPAKTUYECKOMY 3aJaHUIO’
npopadoTKa  JIGKIIMOHHOTO  MaTepualia, OCHOBHOM U JOMOJHUTEIBHOM  JIUTEPaTypHI.
KoHncnektupoBanue NpoYuTaHHBIX JIMTEPATYPHBIX HCTOUHUKOB.

OcHoBHast TuTeparypa
1. Axmer3saoB M.X. CompoTuBJICHHE MaTepuaioB: Y4eOHMK st BY30B / M.X.AXMET3SHOB,
I1.B.I'pec, N.b.JIazapeB. — M.: Boiciias mkomna, 2007. — 334 c.
2. Koctrenko H.A. Conporunenue marepuaioB: yueoHoe nmocooue / [Tox pen. H.A.Koctenko. — 3-¢
u31., nepepad. u pon. — Mocksa: Beicmas mkoina, 2007. — 488 c.
3. Muxaitnos A.M. ConpoTuBieHHe MaTepHaioB: y4eOHMK Uil By30B / A.M.Muxaiinos. — M.:
Axanemus, 2009. — 448 c.
JlononHurenpHas TuTepaTypa
1. Crenun I1.A. ComnporuBnenue marepuaion: yuyeOHuk/ II.A.Crenun. — 12-e u3g, crepeoTui. —
Cankr-IlerepOypr: Jlanp, 2012. — 320 c.
2. bymanoB D.A. PemieHue 3agad 1O CONPOTHBIICHUIO MAaTEpHAoB: ydeOHOEe Mocodue /
3.A.bynanos. — 2-e u3z., ucnp. — M.: bunowm. Jlaboparopus 3Hanwmii, 2005. — 207 c.
KoHTpobHbIE BONPOCHI JIsl CAMOLIPOBEPKH:
1. Kak BBIYHCISAIOT CTaTHYECKHME MOMEHTBHI IUIOIIATU IIONEPEYHOT0 CEYEHUS OTHOCHTEIHHO
3a/laHHBIX ocei?
2. Kak ompenenuTs MOJIOKEHUE IEHTPA TSHKECTH IUIOIMIAIM TOMEPEYHOro CeueHus pa3ouToi Ha
OTJIEJIbHBIE IIPOCTHIE JIEMEHTHI?
3. Kakue ocu mnomepedyHOro cedyeHus Ha3bIBAIOT IIEHTPAJIbHBIMH W KAaKUM CBOHCTBOM OHHU
obnanaror?
4. Kakue ocu MonepevyHoro ceueHus Ha3bIBatOT IJIaBHBIMU?
5. CBolicTBa CUMMETPHUU TIOCKOM QUTypHI.
6. 3anumute GopMyIIbl A1 ONpeaesIeHUs] MOMEHTOB MHEPLIMU OTHOCUTENBHO NapajiesIbHbIX OCEH.
7. Kax BBIYMCIIUTH MOMEHTBI HHEPITUU COCTaBHOU PUTYPHI?
8. Kak ompenenuTe NOJ0XKEHUE TIJIABHBIX OCEHM IONEPEYHOrO0 CEYEHHsT U MOMEHTBI HMHEPLHH
OTHOCHUTEJIBHO 3TUX OCEeil?

IIpakTnuyeckoe 3ausaTue Ne 2

I[NOCTPOEHMUE SITIOPHI 1 BBIYMCIIEHUE JJJIMHBI CTEPKHA

3agaHue:
JI71st cTepHsI MOCTPOUTD SMIOPHI U BBIYUCIUTh YIJTMHEHNUE BCETO CTEPHKHSI.

[TopsAOK BBIMOJHEHUS:
Heo6xoauMo cHavasa BHIYMCIUTE HOPMaJIbHbIE HANIPSKEHUS B MONEPEYHbIX CeUeHHsIX Ha 1,
2 u 3-m yuactkax. [IpoonbsHbIe CHITBI IPUHUMAEM

_ Nl _ N2 _ N3
ety
OHpe)IeJ'II/IM JaJIeC YAJIMHCHHUA KaXKA0T0 yJyaCTKa
NI NI
UL BV BV
EA EA EA

3aTreM BBIYHCIIHM NEpCMECIICHHUEC TOYCK NNPUIIOKCHUA CUIIL. Ot nepeMCIICHUA PABHBI CYMME
YIUIMHEHUH YYaCTKOB, TP 3TOM CEUCHHUE B 33JI€IIKE MPUHUMALCTCS HEMOIBIKHBIM (U=0)
u, =Al,, u, =Al, + AL, u, =Al; +Al, +Al,.
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[Tokazates Ha pucyHke >mtopy. IlepeMeliennsi cedeHuil BI€BO MPHUHSATH 3a MOJO0KUTEIbHBIC.
[Tonnoe ymiuHenue crepxHsa Al,, =U,, 9TO COOTBETCTBYET CyMMapHOMY YKOPOUEHHIO CTPEXHS
Ha Ty JJUHY.

Popma OTYETHOCTH:

Otuer odopmitsiercs B paboyeil TeTpaau U COIEPKUT Bce HEOOXOIUMBbIE PACUeThl U BHIBOBI
110 COOTBETCTBYIOLIEN TEME.

3a/laHus JJi9 CaMOCTOSTEIbHON paboThI:

1. IIpopaboTaTh peKOMEHAyeMble HCTOUHUKH, OCHOBHYIO U JIOMIOJHHUTEIBHYIO JUTEPATYPY
M0 KM3y4aeMOMY BOIIPOCY C II€NIbI0 YIIyOJeHHs, CUCTEeMAaTU3allMi U PACHIUPEHHUS MOJYyYEHHBIX
3HAHUM.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI Il CAMOTIPOBEPKH.

PekoMeHnalMy 10 BBHINOJIHEHUIO 33JaHUA M MOJArOTOBKE K INPAKTUYECKOMY 3aJaHUIO!
npopa0oTKa  JIEKIIMOHHOTO  MaTepuana, OCHOBHOM U  JIONOJHUTENIBbHOM  JUTEpaTyphl.
KoncnektupoBanue NpoYUTaHHBIX JIMTEPATYPHBIX HCTOYHUKOB.

OcHoBHast TuTeparypa
1. Axmer3ssHoB M.X. ComnpoTHBJICHHE MaTepuaioB: ydeOHUK i By30B / M.X.AXMET3SHOB,
I1.B.I'pec, N.b.JIazapeB. — M.: Briciias mkona, 2007. — 334 c.
2. Kocrenko H.A. ComporuBnenue marepuaion: yueonoe nocodue / [Tox pen. H.A.Kocrenko. — 3-e
u31., nepepad. u pon. — Mocksa: Beicmas mkosna, 2007. — 488 c.
3. Muxaitnos A.M. ConpoTuBieHHe MaTepHaioB: y4eOHMK JUisl By30B / A.M.Muxaiinos. — M.:
Axanemust, 2009. — 448 c.
JlononHurenpHas IuTepaTypa
1. Crenun I1.A. ComporuBnenune marepuanon: yueOHuk/ II.A.Crenun. — 12-e u3g, crepeoTuir. —
Cankr-IlerepOypr: Jlans, 2012. — 320 c.
2. bymanoB D.A. PemeHue 3agad 1O CONPOTHBIICHUIO MaTepHasoB: ydeOHOe mocodue /
3.A.bynanos. — 2-e u3z., ucnp. — M.: bunowm. Jlaboparopust 3Hanwmii, 2005. — 207 c.
KoHTpobHbIE BONPOCHI /Il CAMOIIPOBEPKH:
1. B kakux ciiydasx CTepKEeHb HCIBITHIBACT Ae(POpMALINIO PACTSHKEHUS UITH CYKATHS?
2. Kak omnpenenuTs NpoI0JIbHYIO CUITY B IONEPEYHOM CEYEHUH CTEPKHS?
3. Ilo xakoii popMyse onpeaenstoT HOpMaIbHbIE HAPSYKEHHS B OMEPEYHOM CEYEHHUU CTEPXKHSA?
4. B yem 3akmtouaercsa npuHiun Cen-Benana?
5. 3anummuTe 3aKoH ['yka Uit IMHENHOTO HAIPSHKEHHOTO COCTOSIHMUS.
6. PacckaxuTe MNOPSIIOK ONpPENENICHUS MEpPEeMELIEHUI TONEepPEeUHbIX CEUYEHUN CTepXKHSI U
MIOCTPOEHHUS SIIOPBI IEPEMELICHU .
7. Kak onpenenuth HapspKEHUsS U YIUIMHEHUS CTEPAKHS OT COOCTBEHHOTO Beca?
8. Kak omnpenensrorcs MEXaHWYECKHE XApPaKTEPUCTUKM NPOYHOCTH MaTepuana: Ipelelibl
IPONOPLUOHAIBHOCTH, YIIPYTOCTH, TEKYYECTH U Mpeied MPOUYHOCTH?

IIpakTnuyeckoe 3ausaTue Ne 3

OITPEJJEJIEHME HOPMAJIbHBIX HAIIPSIKEHUI U ITEPEMEILIEHUI CEYEHUIA C
I[NOCTPOEHHMEM 3IIIOPBI

3ajaHue:
Onpenenuts HOpMaJbHbIE HAIPSDKEHUSI O U MEPEMENICHUsI CEYEHUM (C IOCTPOCHHUEM JIIOP

N, o,A).

Ora 3ajmaya — mpsMas, T.e. B HEW 3aJaHbl: BHEIHHME cuibl F (Harpyska), ruomanu
MONEPEYHBIX CEYEHUH CTAIBHOIO CTEPXKHS M0 yJaCTKaM U MX AJIUHBL.

[TopsAOK BBIMOJHEHUS:

Chauana crpost smtopy. IIpu 3ToM Gepem BHEIIHHE CHUJIBI TOJBKO CIIpaBa OT CeYeHHs (CO
CTOPOHBI CBOOOJHOr0O KoHIL@A). TakuM oOpa3oM, HpPOAOJbHBbIE CHJIBI B MOMEPEYHBIX CEUYEHUAX
CTEpJKHs Ha y4acTKax C, b u & OyayT paBHBI COOTBETCTBEHHO:

N, = F; (pactsixenue),
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N, = F, — F, (pactsxenue),
N, = F;, — F, — F, cxarue).

HopmanbHbie HanpshKeHUsT 0 Ha ydacTKax &, b 1 C paBHBI COOTBETCTBEHHO:

Ga:Na/Aa’
o, =N, /A,
o, =N_/A,.

Y uIMHEHHUs 110 y4acTKaM:

Al, =N,al(E,A,) (ykopouenue),
Al, = N,b/(E, A)) (yauHeHue),
Al, =N a/(E,A,) (ynunenne).

Ilepemerienust A TO4YEK NPHIIOKEHUS CUI F MOKHO BBIUMCIIUTH KaK CyMMapHO€E YAJIMHEHUE
(YKOpOUYEHHE) COOTBETCTBYIOIIETO Y4acCTKa, CUMTAsi OT HEMOJBII)KHOTO CEYCHHS, T.€. OT 3/ICJKH.
BaxHO MOHATH, YTO TOYKA MNPWIOKEHUS CHUJIBI (M COOTBETCTBYIOILEE CEUYEHHE) HE MOXKET
YIUTMHATHCS WJIM YKOPAYHUBATHCS, @ MOXKET TOJIBKO BBIUMCIISIEM TTEPEMEICHHSI HEOOXOAUMBIX TOUCK:

A=Al

A, =Al, +Al,

A, = Al + Al + Al

dopma OTYETHOCTH:

Otuet odopmirsieTcst B pabodeid TeTpaau U COAECPKUT BCE HEOOXOTUMBIE pacUeThl U BBIBOBI
10 COOTBETCTBYIOLIEH TEME.

3ajilaHus Ui CaMOCTOSTENIbHON paboThI:

1. IIpopaboTaTh peKOMEHlyeMbleé UCTOYHHKH, OCHOBHYIO M JONOJIHUTENbHYIO JIUTEPATYPY
[0 M3y4aeMOMY BOIIPOCY C LENbI0 YIIIYOJEHHs, CHCTEMATHU3allMU W PACIIMPEHHUs TOTYYEeHHBIX
3HAHUU.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI I CAMOIIPOBEPKH.

PexomeHalMy 1O BBIMOJIHEHUIO 33/1aHUl M HOJATOTOBKE K MPAKTUYECKOMY 33JaHMIO!
npopa0oTKa  JIEKIIMOHHOIO  MaTepuana, OCHOBHOM U  JIOMOJHMUTEIBHOW  JIUTEPATypBhl.
KoHcnekTupoBaHue MpoYUTaHHBIX JIUTEPATYPHBIX HCTOYHHUKOB.

OcHoBHast TuTepatypa
1. Axmer3ssHoB M.X. CompoTuBieHHE MaTepuanoB: y4eOHMK Ui By30B / M.X.AXMET3SHOB,
I1.B.I'pec, N.b.JIazapeB. — M.: Bricias mkona, 2007. — 334 c.
2. Kocrenko H.A. Comnpotusienue Matepuanon: yueoHoe nocobue / [Tox pea. H.A.Koctenko. — 3-e
u31., nepepad. u gom. — Mocksa: Beicmias mikona, 2007. — 488 c.
3. Muxaiinos A.M. ConpoTuBieHne MaTepuanoB: yueOHUK i By3oB / A.M.Muxaiino. — M.:
Axanmemust, 2009. — 448 c.
JononHuTenpHas tuTeparypa
1. Crenun II.A. Comnpotusnenue marepuaion: yueOHUKk/ II.A.Ctenun. — 12-e u3g, crepeoTun. —
Cankr-IlerepOypr: Jlanp, 2012. — 320 c.
2. bynanoB 3.A. PemeHue 3agady 1O CONPOTHUBICHHMIO MaTepHalioB: ydeOHoe mocobue /
3.A.BynaHoB. — 2-e u3n., ucnp. — M.: bunom. Jlaboparopus 3Hanuii, 2005. — 207 c.
KoHTpoJbHbBIE BOOPOCHI /U151 CaMOIIPOBEPKHU:
1. B Kakux ciaydasx CTEep)KEHb HCIBITHIBACT 1e(hOPMAIIHIO PACTSIKCHUS WIIN CHKATHS?
2. Kak onpenenuts Npo0JbHYIO CHITY B TOTIEPEYHOM CEUSHUH CTEPIKHA?
3. ITo xakoit popMyIie onpeaessIoT HOpMaIbHbIE HAMPSKEHHS B TIOTIEPEYHOM CEUCHHUH CTEPKHS?
4. B uem 3akimouaercs npuHuun CeH-Benana?
5. 3anummTe 3aKkoH ['yka 1 TMHENHOT0 HaNPSPKEHHOTO COCTOSTHUS.
6. Pacckaxute TOPSAOK OIpEIeTeHUs] TEepeMEIIeHUN IONepeuHbIX CEYEHUH CTEepXKHS H
TIOCTPOCHHUS AMIOPHI TTEPEMEIIECHUH.
7. Kak ornpenenuTs HapspKEHUS U yJUIMHEHHSI CTEPKHS OT COOCTBEHHOTO Beca?
8. Kak ompenensrorcs MeXaHWYECKHE XapaKTEPUCTHKH TPOYHOCTH MaTephayia: Mpeeltbl
IPONOPLUHUOHATIBHOCTH, YIIPYTOCTH, TEKYUECTH H MPEaes IPOUYHOCTH?
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IIpakTu4yeckoe 3ausaTue Ne 4

PACYET HA IIPOYHOCTH COEJIMHEHUN

3ajaHue:
[IpoBepuTh MPOYHOCTH 3AKIJICTIOYHOTO COCAMHEHUS B BHJIE CThIKA C JBYMSI HaKJIAJIKaMH,

pacTAruBa€MOI0 CUJIOMN.
Tlops 10K BBINIOJIHEHUS:
Pacder BKiItOUaeT NMpOBEPKY MPOUYHOCTHU COCIMHEHUS IO CPE3Y U CMATHIO 3aKJIETIOK, a TAK¥Ke
JIMCTOB U HAKJIAJIOK — HA PaCTSHKEHUE.
BBINOTHAIOT TPOBEPKY MPOYHOCTH IO CPE3Y 3aKJICIOK, UCIONB3Ys (GOpMYITy
P P
=—=——_—<R...
max 2 g
Ass d
nk —
4

T

[TpoBepky Ha cMsTHE JenaroT o Gopmyne o, =P/ A, =P/(ndt) <R, .
Tommuna mucta (t, =1,6 cm) Menbme 2t;, =2 cm.

[IpoyHocTs  JMCTAa W HAKJIAMOK  HA  pa3pblB  TPOBEPSIOT 10  (dopmylie
N P

-~ <R
A, t(b—md)

Jlns onpezeneHus OMacHOIo CEYEHUs CTPOSAT SMIOPbI MpoAoibHbIX cui N Uit nucra u
HAKJIaJIOK, CUWTAs, 4TO YCWIMS MEXIYy 3aKJeNKaM{ pacrlpeaessieTcs paBHOMEpHO. M300pa3uTh
sntopbl. [lnomany ocnabiieHHBIX CEYeHUH Pa3IuyHbl, HO3TOMY MPOYHOCTH JIMCTOB MPOBEPSIOT IO
ceuenusm | - I, 11 - 11, 1T - 111,

CeueHue:

P
o=——.
t(b—2d)

dopma OTYETHOCTH:

Otuet opopmisieTcst B paboueid TeTpaau U COJEPKUT BCE HEOOXOAMMBIE PACUETHI U BBIBOJIBI
10 COOTBETCTBYIOLIEH TEMe.

3a/laHus JJi9 CaMOCTOSTEIbHON paboThI:

1. IIpopabGoTaTh pekOMeHIyeMble UCTOUHUKH, OCHOBHYIO U JIOMOJHHUTEIbHYIO JUTEPATYPY
[0 M3y4aeMOMY BOIIPOCY C LENbI0 YIITYOJEHHs, CHCTEMATHU3allMU W PACIIMPEHHUs TOTYYEeHHBIX
3HaHUM.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI Il CAMOTIPOBEPKH.

PexomeHalMy 1O BBIMOJHEHUIO 33/IaHUMl M MOJrOTOBKE K IMPAKTHUYECKOMY 3aJIaHUIO:
npopa0oTKa  JIEKIIMOHHOIO  MaTepuana, OCHOBHOM W  JIOMOJHMUTEIBHOW  JIUTEPaTypBhl.
KoHcnekTupoBaHue MpoYUTaHHBIX JIUTEPATYPHBIX HCTOYHHUKOB.

OcHOBHas uTeparypa
1. Axmer3ssHoB M.X. ConpoTHBICHHE MaTepuanoB: Y4eOHHK g By30B / M.X.AXMeET35SHOB,
I1.B.I'pec, N.b.JIazapeB. — M.: Beicmias mkomna, 2007. — 334 c.
2. Kocrenko H.A. Conpotusienne MarepraiioB: yaeonoe nmocodwue / [Tox pen. H.A.Kocrenko. — 3-¢
u3]1., nepepad. u pon. — Mocksa: Beicmas mkoina, 2007. — 488 c.
3. Muxaiinos A.M. ConpoTuBieHne MaTepuaioB: y4yeOHHUK aisi By3oB / A.M.MuxaiinoB. — M.:
Axanemus, 2009. — 448 c.
JlonmonHuTenpHAs TUTEPATypa
1. Crenun II.A. Compotusnenue marepuaion: yueOHuk/ II.A.Ctenun. — 12-e u3g, crepeoTum. —
Canxrt-Ilerepoypr: Jlans, 2012. — 320 c.
2. bynanoB 3.A. Pemenue 3amad 1O CONPOTHBICHHIO MaTepUANIOB: ydeOHoe mocodue /
3.A.BynaHoB. — 2-e u3n., ucnp. — M.: bunom. Jlaboparopus 3Hanuit, 2005. — 207 c.
KoHTpobHbBIE BOOPOCHI JIJIsl CaMOTIPOBEPKHU:
1. Kak 3anmceiBaercs 3akoH ['yka nmpu 4ucTom cipure?
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2. Kak onpeenuTh MOYJIb CIBUTA YE€pPE3 YIPYrue MOCTOSIHHBIE MaTepUalbl?

3. Kakue npeanonox’eHust UCIoNIb3YIOT IIPU pacueTe 3aKJICOYHbIX U CBAPHBIX COEIUHEHUI?
4. Kak onpeaenuTh HEOOX0IUMOE YHCIIO 3aKJICTIOK U3 YCIOBUI MPOYHOCTH COSAMHEHMUs?

5. Kak npoBepuTh IPOYHOCTH JEMEHTA, OCIA0JIEHHOTO OTBEPCTUSIMH TOJT 3aKJICTIKH?

6. Kak onpenenuts pacueTHyIO JUIMHY CBApHOTO (hJIaHrOBOTrO 11Ba?

IIpakTu4yeckoe 3ausaTue Ne 5

IIOCTPOEHUE DITHIO KPYTAIUX MOMEHTOB 1 YT'JIOBBIX ITEPEMEILEHUN.
ITPOBEPKA YCJIOBUI XKECTKOCTH

3ananue:

[TomoOpaTh nTuameTpa Bajia CIUIOIIHOTO M TPyOdYaTOro momepevyHoro cedeHuit. [Toctpoutsb
SIIOPBI KPYTAIIUX MOMEHTOB U YIVIOBBIX IlepeMelleHui. [IpoBEpUTh YCIOBHUE JKECTKOCTH.

[TopsiI0K BBIMOIHCHUS:

Omnpenensem

M, =M, +M,;+M,,
3areM, pa3ouB Bai Ha Tpu ydactka: AB, BC u CD, ctpoum smropy KpyTaumx MOMeHTOB. B MecTax
MIPHJIOKEHU ST BHEIITHIX MOMEHTOB(TIAp CHUJI) TIOTYYAIOTCsl CKAYKH Ha BEJIMYMHY ATHX MOMEHTOB.

13 yYCIOBUA IMPOYHOCTHU  OIPCACIIACM Tpe6yeMy10 BCIIMYNHY IOJAPHOTO MOMCHTA

COIIPOTUBJICHUS IMOINICPEUYHOTO CCUCHUA:
max

&
W, > =
fio

3
Y4uuThIBasi, 4TO JJIsl KPYTJIOTO CEUEHUS Wp = 7D" /16, HaxoaMM JUaMeTp CILIOIIHOIO Baja:

16W
D>3 P,
VA

Z[J'ISI pr6an0ro CCUCHUA HOJ'IHpHBIﬁ MOMCHT COIIPOTUBJICHHUA

D3 d.,
16 [1—(5) 1.

BeruucrisieM BHEIIHUM U BHYTPEHHUI JMaMeTpbl TpyOUaTOro CEUSHHUS:

W, =

Wp
D2>3 .
0.116
OmnpenensieM COOTBETCTBEHHO IIOMIAb KPYTa U IUIOIIA (b TPYOBI:
D?
Aéacaa:T’
D, ,d.,
o = —2[1— (=)?].
Aoéoau 4 D
HOCTpOCHI/IC OMIOPBI  YTJIOB TOBOPOTAa IMOICPCUHBIX CeueHU# Baja MMPOU3BOJUM

oTHocUTeNbHO mKuBa Ne 1, cumTas ero HemoABWXHBIM, T.e. ¢, =0. IlIkuB Ne 4 moBopaumnBaercs

oTHOcUTENbHO mKuBa Ne 1 Ha yron

M
> Gd,
/1€ MOJIAPHBIA MOMEHT WHEPLHUU TPYObI
D* d
J, = 1-(—)*].
o= B ()]
[IIxuB Ne 3 moBopaunBaeTCsi OTHOCUTENBHO MKUBA Ne 1 Ha yrou
M
S

p
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[IIxuB Ne 2 moBopaynMBaeTCsa OTHOCUTENIBHO IMIKKMBa Ne 3 Ha yroi
AB
Més g
GJ,
[IIxuB Ne 2 moBopaunBaeTCs OTHOCUTENBHO MmIKKUBa No 1 Ha yron

Pn =P TPns -
[TpoBepsiem ycioBue KeCTKOCTU. OTHOCUTENBHBIE YITIbl 3aKPYUUBAHUS:

Ha ydactke CD 0, = I(p—D,

CD

Ha ydacTke BC O = Pe

IBC

Ha yuactke AB 6, = L

IAB

DPpg =

dopmMa OTYETHOCTH:

Otuet odopmirsieTcst B pabodeii TeTpaau 1 COACPKUT BCe HEOOXOAMMBIE PACUEThl M BHIBOJIBI
10 COOTBETCTBYIOLIEH TEMe.

3ajiaHus Ui CaMOCTOSTEIbHON paboThI:

1. IIpopaboTaTh peKOMEHlyeMbleé UCTOYHUKH, OCHOBHYIO M JIONOJHUTEIbHYIO JUTEPATYPY
[0 M3Yy4aeMOMY BOIIPOCY C ILIEJIbI0 YIIyOJeHMs, CUCTEMATU3allM U PACHIMPEHUS IMOJYyYEHHBIX
3HAHUU.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI I CAMOIIPOBEPKH.

PexomeHalMy 1O BBINOJIHEHUIO 33/1aHUl M HOJATOTOBKE K NPAKTUYECKOMY 33JaHMIO!
npopa0oTKa  JIEKIMOHHOIO  MaTepuana, OCHOBHOM W JIOMOJHUTEIBHOW  JIMTEPaTypBhlL.
KoHcnekTupoBaHue NpoYnTaHHBIX JIUTEPATYPHBIX UCTOYHHUKOB.

OcHoBHast TuTepaTypa
1. Axmer3sHoB M.X. CompoTuBieHHE MaTepuanoB: y4eOHMK i By30B / M.X.AXMET3SHOB,
I1.B.I'pec, N.b.JIazapeB. — M.: Beictas mkosa, 2007. — 334 c.
2. Kocrenko H.A. Comnpotusienue Matepuanon: yuebHoe nocodue / [Tox pea. H.A.Koctenko. — 3-e
U311, nepepad. u gomn. — Mocksa: Beiciias mkona, 2007. — 488 c.
3. Muxaitnos A.M. ConpoTuBieHHe MaTepHaioB: y4eOHMK JUisl By30B / A.M.Muxaiinos. — M.:
Axanemus, 2009. — 448 c.
JlononHuUTENbHAS IUTEPATYpa
1. Crenun I1.A. ComnportuBnenue marepuanon: yueOHuk/ II.A.Crenuu. — 12-e u3g, crepeoTnir. —
Cankr-IlerepOypr: Jlans, 2012. — 320 c.
2. bymanoB D.A. Pemenwe 3amad 1Mo CONPOTHUBICHUIO MaTepuUasioB: ydeOHOoe mocodue /
3.A.bynaHoB. — 2-e u3n., ucnp. — M.: bunom. JIaboparopus 3nanuit, 2005. — 207 c.
KoHTposbHbIE BONPOCHI /711 CAMOIIPOBEPKH:
1. Kakue BHyTpeHHHE CUIIOBbIE (DAKTOPHI BOZHUKAIOT MPU KPyueHUH Baja?
2. Kak onpenennTh KpyTAIIMHA MOMEHT B IONIEPEYHOM CEUEHHUH Baa?
3. Ilo xakoii popMyse onpeaenstoT KacaTelbHble HAPSHKEHUS IPU KPYYEHUH KPYTJIoro Baja?
4. Kak ornpenenuTs yroi 3aKkpy4uBaHus MpU KPy4YEeHUH KPYTJoro Baia’?
6. Kak BBIYMCISIOT KECTKOTO Bajla IpU KPy4eHUU?
7. 3anuuuTe ycIoBUs IPOYHOCTH M KECTKOCTH ISl KPYTJIOTo Bajla IpU KPyUEHUH.

IIpakTHuyeckoe 3aHsaTHE N 6

OIPEJEJIEHUE OIIOPHBIX PEAKIIVII B BAJIKE. IOCTPOEHHE SITIOPOB
BHYTPEHHUX YCUJINU UTA 3AJAHHOUN HAT'PYKEHHOUM BAJIKA

3ajaHue:
OrnpenenuTh OMOPHBIE PEAKITNU B OasIKe.

Tlops1OK BBINIOJIHEHU:




MpicieHHO OTOpOCHMM CBSI3M M 3aMEHMM HX BO3JEWCTBHE Ha OalKy COOTBETCTBYIOUIUMH
peakiusaMu. 3adUKCHpyeM CHUCTEMY KOOPAWHAT: X — BAOJb IMPOJOJBHON Oocu Oanmku, a y —
NEPIEeHIUKYIAPHO K X — BBepX. COoCTaBUM ypaBHEHMsI paBHOBECHS VIS IJIOCKON MPOM3BOJIBHOMN
cuctemsl cuil. LlenecooOpa3Ho 3anucaTh ypaBHEHUS! paBHOBECHS B CIICAYIOIIEM BUJIE:

D F, =0, > m,(F)=0u > my(F)=0.
N3 ypaBueHnus Z F, =0 naiinem H=0. 3anumem cyMMy MOMEHTOB BCEX CHJI OTHOCHTEIIEHO

HeHTpa A, PYKOBOJICTBYSCh OIPEACICHHBIM NPaBUIOM JUII MOMEHTa CHJIBl WM Tapbl CHII
OTHOCHUTCIIBHO LICHTpA. MoMeHT cuibl 1 napbl CUJI CHUTACTCA IMOJIOKHUTCIbHBIM, €CJIIN CHJIa UJIN
napa CHJ CTPEMHUTCS IMOBEPHYThH TEJIO MPOTHB YaCOBOW CTPENIKH, U OTPUIATEIBHBIM — MO0 4aCOBOH
CTpEJIKE.

> my(F) =Ry *8—q*6*5-P*2+m=0.
IIpu 3anucu 3TOro ypaBHEHHsI PaBHOMEPHO PACIPEACIICHHYIO Harpy3Ky HHTEHCUBHOCTBIO (
3aMEHUJIA €€ PaBHOACHCTBYIOIICH, MPUIOKEHHOW B CEpeMHE yyacTKa.

AHaJIOru4HO sz(F) =-R,*8+m+P*6+9*6*3=0.

Jlanee 3anuceiBacM ypaBHEHHE B BUJIEC CYyMMBI IPOECKLMH BCEX CHUJI HAa OChb Yy, IIPU 3TOM
MOYKHO OOHAPYKUTh CIYYaliHYIO OIIUOKY BBIYUCIICHHIA:

> F, =—P-q*6+R,+R; =0.

To, 4T0 3Ta cymMMa oka3ajlach paBHOM HYIIO, SIBJISETCS HEOOXOAMMBIM, HO HEOCTATOYHBIM
YCJIOBUEM OTCYTCTBUS OIIMOOK IPH BBIYMCICHUH PEAKIIU.

[Toctpoenue smrop Q u M 1o XxapakTepHBIM TOYKaM.
1. Haiitu ¢ noMo11bt0 ypaBHEHHI paBHOBECHSI OIIOPHBIE PEAKIUH.
2. HameruTh XapakTEpHbIC CEYCHHUS, B KOTOPBIX MPHIIOKEHBI COCPEJOTOUYCHHAS CHIIA,
COCPE/IOTOUCHHBII MOMEHT HJIH MTPEPHIBACTCSI paclpeieieHHas Harpy3Ka.
3. Bbrumcnute 3HadeHus Q B HEOOXOIMMBIX XapakTepHbIX cedeHus. [loctpouts smropy Q,
yuuThiBas auddepeHnuaibayo 3apucumocts = dQ/ dx

4. Beruuciauth 3HaueHHsT M B HEOOXOMMMBIX XapaKTEPHBIX cedeHus. [1ocTpouTh 3Mmiopy M,
y4YHUTHIBas 3aBUcuMOcTh Q = dM /dx.

dopma OTYETHOCTH:

Otuet oopmisieTcs: B paboueid TeTpaau U COJEPKUT BCE HEOOXOUMBIE pacueThl U BHIBOJIBI
110 COOTBETCTBYIOIIEH TEME.

3a/laHus JJi9 CaMOCTOSTENIbHON paboThI:

1. IIpopabGoTaTh pekOMeHyeMble UCTOUHUKH, OCHOBHYIO U JIOMOJHHUTEIbHYIO JUTEPATYPY
[0 H3Y4aeMOMY BOIIPOCY C IEJIbI0 YIIyOleHMs, CUCTEMATHU3allMM W PACUIMPEHUsl IOJy4YEHHBIX
3HaHUM.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI Il CAMOTIPOBEPKH.

PexomMeHallMy 1O BBINOJIHEHUIO 33/1aHUl M HOJATOTOBKE K MPAKTUYECKOMY 33JaHMIO!
npopa0oTKa  JIEKIIMOHHOIO  MaTepuana, OCHOBHOM U  JIOMOJHMUTEIbHOW  JIUTEPATypBhl.
KoHcnekTupoBaHue MpouYnTaHHbIX JIUTEPATYPHBIX HCTOYHHUKOB.

OcHOBHas uTeparypa
1. Axmer3ssHoB M.X. CompoTuBIeHHE MaTepuanoB: y4eOHMK i By30B / M.X.AXMET3SHOB,
I1.B.I'pec, U.b.JIazapeB. — M.: Beicmias mkoia, 2007. — 334 c.
2. Kocrenko H.A. ComnpotuBienne Matepuaiion: yuedHoe nocodue / [Tox pea. H.A.Koctenko. — 3-e
U3, nepepad. u gom. — Mocksa: Beiciias mikona, 2007. — 488 c.
3. Muxaitnos A.M. ConpoTuBiieHHE MaTepHaloB: y4eOHMK Uil By30B / A.M.Muxaiinos. — M.:
Axanemus, 2009. — 448 c.
JlononHuTENbHAS IUTEPATYpa
1. Crenun I1.A. ComportuBnenue marepuaion: yueOHuK/ II.A.CrenmH. — 12-e u3g, crepeoTHir. —
Canxkr-IlerepOypr: Jlans, 2012. — 320 c.
2. bymanoB D.A. Pemenwe 3amad 1Mo CONPOTHUBICHHUIO MaTepHaNiOB: ydeOHOoe Tmocodue /
3.A.bynaHoB. — 2-e u3n., ucnp. — M.: bunom. JIaboparopus 3nanui, 2005. — 207 c.
KoHTposbHbIE BOPOCHI /171l CAMOIIPOBEPKH:
1. 3anummre nuddepeHnaIbHbIE YPAaBHEHUS, CBSA3BIBAIOIINE IONEPEUHYIO CHITY, W3THOAOLIHA
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MOMEHT U BHEIIHHE Harpy3KH.

2. [Mopsamok MOCTPOCHUS AMIOP U3TUOAIOIIMX MOMEHTOB U IMONEPEYHBIX CHJI B OalTKax.
3. 3anuuuTe yCIoBHE IPOYHOCTH MO0 HOPMAIbHBIM HANPSHKEHUSIM MpHU U3ruoe.

4. ®opmyna KypaBckoro sl HAXOXKICHUS KacaTeNbHbIX HAMPSXKEHUMN.

IIpakTHueckoe 3auaTue Ne 7

[TPOBEPKA ITPOYHOCTU MATEPUAJIA

3ajanue:
[IpoBepHUT MPOYHOCTH MaTepHalia, HCIIBITHIBAIOIIETO TPEXOCHOE CIKATHE.

Tlopsi1OK BBINIOJIHEHUS:
ITo »HepreTuyeckoi runore3e GopMOU3MEHEHHUS SKBUBAJICHTHOE HAMPSIKEHUE PABHO

_ 2 2 2
Oyea = \/63 +0, +0, —0,0,— 0,0, —0,0;.

Ecnu HanpsbkeHHOE COCTOSHME 33JaHO HE B IJIABHBIX HAIPSIKEHHSX, TO BBIYHCISIEM
MPEABAPUTENBHO TJIABHBIE HANIPSKEHUS

o, =012+05Jc" +47°%.

Ecnu cxumaromiee HanpsbkeHHME TPEBOCXOAUT IO  BEJIWYMHE pAcTATUBAIoNIEe, TO
SKBUBAJICHTHOE HAIPSYKEHUE BBIYUCISAEM M0 ruriore3e npounoctu [1.11.banananna:

Oyes = LTV(Jl +0;) +%\/(1—V)2(O'1 +O'3)+4V(O'12 +O'23 -0,03) .

Jlnist cpaBHEHMS BBIUMCIIUM K03(h(UIMEHT 3anaca npodyHocTy 1o runoreze O.Mopa

Oy = O0; —VO3.

[Ipumenernne OOBENMHEHHBIX THIIOTE€3 MPOYHOCTH IO3BOJIWIO ObI 0ojiee 3IKOHOMHO
Ha3HayaTh pa3Mepsl JeTajiel, KOTOpble H3rOTOBISIOT U3 XPYIKUX MaTepHasIoB.

PopMa OTYETHOCTHU:

Otuer opopmisieTcst B paboueit TeTpaau U COAEPKUT BCe HEOOXOAMMbIE PacUeThl M BHIBOJIBI
110 COOTBETCTBYIOILIEH TEME.

3aaHusl JUIs CaMOCTOSTeNIbHOW PaboOTHI:

1. TIpopaboTaTh peKOMeH/yeMble UCTOYHUKH, OCHOBHYIO W JIOTIOJIHUTEIBHYIO JTUTEPATYpPy
[0 U3y4aeMOMY BOIIPOCY C LENbI0 YIIIYOJEHMs, CHUCTEMAaTHU3allUU U PACIIMPEHHUs MOTYy4E€HHBIX
3HAHUM.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI JIJIsI CAMOTIPOBEPKH.

PexomMeHanMy 1o BBHIMOJIHEHUIO 33/IaHUH M TOITOTOBKE K IPAKTHYECKOMY 3aJIaHUIO:
npopaboTKa  JIEKIMOHHOTO  MaTepualla, OCHOBHOH W  JIONOJHMUTENbHOM  JHUTEpaTypBhl.
KoHcnekTnpoBaHue MpoYnTaHHBIX JTUTEPATYPHBIX HCTOYHHUKOB.

OcHoBHas nuTeparypa
1. AxmerzssHoB M.X. CompoTruBieHue MaTepuaioB: yueOHUK aisi By3oB / M.X.AXMeT3HOB,
I1.B.I'pec, N.b.JIazapeB. — M.: Boiciias mkomna, 2007. — 334 c.
2. Kocrenko H.A. Conpotusienue MarepuaiioB: yaeonoe nmocodwue / [Tox pen. H.A.Kocrenko. — 3-¢
u3]1., nepepad. u pon. — Mocksa: Beicmas mkoina, 2007. — 488 c.
3. Muxaiinos A.M. ConpoTuBieHne MaTepuaioB: ydeOHUK 1js By30B / A.M.MuxaitnoB. — M.:
Axanemus, 2009. — 448 c.
JlonmonHuTenpHAs TUTEpATypa
1. Crenun II.A. Comnpotusnenue marepuaion: yueOHuk/ II.A.Ctenun. — 12-e u3g, crepeoTum. —
Cankrt-Ilerepoypr: Jlans, 2012. — 320 c.
2. bynanoB 3.A. PemeHue 3agad 1O CONPOTHUBICHHMIO MAaTepUaNIOB: ydeOHOoe mocobue /
3.A.BynanoB. — 2-e u3., ucnp. — M.: bunowm. JlaGoparopust 3Hanwmii, 2005. — 207 c.
KoHTpoJbHbBIE BOOPOCHI /15l CaMOIIPOBEPKHU:
1. Chopmynupyiite nepByr0 rUIOTE3y NPOYHOCTH.
2. ChopmynupyiiTe BTOPYIO THIIOTE3Y POYHOCTH.
3. ChopmynupyiTe TPEThIO THTIOTE3Y MPOYHOCTH.
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IIpakTnueckoe 3ausaTue Ne 8

OINPEAEJIEHUE 1JIA 3AJAHHOI'O INIOCKOI'O HAITPSP)KEHHOI'O COCTOSAHUA B
TOUYKE HAIPSDKEHMSA HA HAKJIOHHOMH TIJIOIAJIKE, TJTABHBIE HATIPSKEHM .
[TOJIOXKEHUE I'NTABHBIX ITVIOIIATIOK, SKCTPEMAJIBHBIE KACATEJIBHBIE
HAITPSDKEHUA C YKASAHUEM IIOIIATIOK

3ajanue:
Onpenenenre (aHATUTUYSCKU W Trpaduuecku) s 3aAaHHOTO IJIOCKOTO HAIMPSKEHHOTO

COCTOSIHUSI B TOYKE HAINpPSDKEHUS HA HAKJIOHHOM TUIOINAJKE, TJIaBHBIC HAIPSDKEHUS. TOJO0KCHUE
TJIABHBIX ILJIOMIAI0K, DKCTpEeMalbHbIC KacaTeIbHBIE HAMPSOHKCHHS C YKa3aHWEM IUIOMIAJIOK, II0
KOTOPBIM OHH JICHCTBYIOT.

[TopsAI0K BBINOJIHEHUSA:

AHanmuTuyeckoe pemienue. HampspkeHuss Ha HakiaoHHOW mromanke (oo = 40°) mMoxHO
OTIPEACIUTh TI0 (hOpMYyIIaMm:

o, =0,008° a+0o,sin* a7, sin2a;

o,+0

— Y qj
Ty = Tsm 2+ 1, COS2cx .
I'maBHbIC HaIIPAXKCHUA:

o, +o0 o, — O
_ X y X Y2 2
O yax/min = 2 i\/( 2 ) +Tyx '
IlonoxxeHus T1aBHBIX IIomaa0K:
T
tga, =— r .
Omax — Oy

9KCTpeMaJ'II>HbIe KaCaTCJIbHBIC HAITPSKCHUA!

o, —0O
— JAY 2
z-max/min - i\/( 2 ) + z-yx '

OTH IUIOMIAJIKK paclojaraTcs no yrioM 45° K riIaBHbIM.

I'paduueckoe peuienue (kpyr Mopa):

1. BeIOMpaeM Moaxo Ui MacTao,

2. manocum Ttouku M {o,;r,} um M{o,-7,}, coorBeTCTBYIOmMME HCXOIHBIM

IUIOLIAIKAM,
3. Ha mepecevenuy oTpe3ska M M ¢ rOpU30HTaIBHOI OCBIO — LIEHTP HCKOMOTO KpyTa,

4. w3 ToukM M, IPOBOAUM IMpPSIMYO, NapajuleNbHYI0 TOPU30HTAIBHOM OCH, a U3 M, —
napajieNlbHyl0 BEPTUKAJIFHON OCH: Ha TIEPECCUSHHUH MOIyIHM TOJIOC S,

5. U3 nojiroca S MPOBOAUM HEOOXOIMMBIE JIyUd MapajuieIbHO HOPMAJISIM K MHTEPECYoLIei
Hac IUIONIAJIKE WJIM K XapaKTepHbIM ToukaMm Kpyra. KoopawHaTel TOUeK IepecedeHus JIydeu ¢
KpYroM JaayT UCKOMbIE HaNPSKEHUS.

PopMa OTYETHOCTH:

Otuet opopmisieTcst B paboueit TeTpaau U COAEPKUT Bce HEOOXOAMMbIE PacueThl U BHIBOJIBI
10 COOTBETCTBYIOILIEH TEME.

3aaHusl JUIs CaMOCTOSTeNIbHOW PabOTHI:

1. Ilpopabotath pekoMeHAyeMble UCTOYHUKH, OCHOBHYIO U JOTOJIHUTEIbHYIO JINTEPATYPY
[0 U3y4yaeMOMY BOIIPOCY C LENbIO YIIIYOJI€HHs, CHCTEMAaTH3allud M PACHIMPEHHUS MOIYYEHHBIX
3HAHWM.

2. OTBETUTH Ha KOHTPOJIBHBIE BOIPOCHI JIJIsI CAMOIIPOBEPKH.

PekoMeHnanMy 1o BBHINOJNHEHUIO 33JaHUA M MOJATOTOBKE K TPAKTUYECKOMY 33JaHUIO:
npopa0oTKa  JIEKIMOHHOTO  MaTepuana, OCHOBHOM W  JIOMOJHUTENIBHON  JUTEpaTyphl.
KoHcnekTupoBaHue NpOYUTaHHBIX JINTEPATYPHBIX HCTOUHUKOB.

OcHOBHas uTeparypa
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1. AxmerzssHoB M.X. ComnpoTHBJICHHE MaTepuaioB: yudeOHUK i By30B / M.X.AXMET3SHOB,
I1.B.I'pec, N.b.JIazapeB. — M.: Briciias mkomna, 2007. — 334 c.

2. Koctenko H.A. Conporusiienne marepuainoB: yueoHoe nocooue / [Tox pen. H.A.Kocrenko. — 3-¢
u31., nepepad. u gon. — Mocksa: Beicmas mkosna, 2007. — 488 c.

3. MuxaiinoB A.M. ConpoTuBJICHHE MaTepuajoB: y4eOHUK aiisa By30B / A.M.MuxaitnoB. — M.:
Axanemus, 2009. — 448 c.

JlononuurenbHas IuTeparypa

1. Crenun I1.A. Comnpotusnenue marepuaion: yueOHuk/ II.A.Crenun. — 12-e u3g, crepeoTum. —
Cankr-Ilerepoypr: Jlans, 2012. — 320 c.

2. bymanoB D.A. PemeHue 3agad 1O COMPOTHBIICHUIO MaTepHaoB: ydeOHOe mocodue /
D.A.bynanos. — 2-¢ u3z., ucnp. — M.: bunom. Jlaboparopust 3nanui, 2005. — 207 c.

KoHTpoIbHBIE BOMPOCHI JIJIsi CAMOIIPOBEPKH:

. Kakoe HanpspkeHue cuntaercst miockum?

. Chopmynupyiite 3aKOH MAPHOCTH KacaTeIbHBIX HAPSKCHUH.

. Kakue nnomaaku u kakue HanpspKeHUsl Ha3bIBAKOTCS TJIaBHBIMU?

. 3arumuTe GopMyITy IS HAXOXKICHHSI TIIaBHBIX HAIIPSHKCHU.

. Kak onpenenuts nonoxeHue riiaBHbIX IIOMAA0K?

. Kak onpenenuth MakcHManbHbIC KacaTeIbHBIC HAPSIKCHUS?

. Pacckaxkute mopsaok mocTpoeHus Kpyra Mopa v Hax0KACHUS TIPU €ro MOMOIIY HANPSKEHUH Ha
3a/IaHHOM HAKJIOHHOM IUIOLIA/IKE.

8. 3anummute 06001eHHbIN 3akoH ['yka.

~N O N B W

IIpakTnueckoe 3ausaTue Ne 9

OTIPEEJIEHUE BEJIMUMHBI JOITY CKAEMOM HATPY3KHU U ITPU PACTSDKEHUU, U
PN CXKATUU. TIOCTPOEHME VIS OHACHOI'O CEYEHNS BPYCA SITHOPBI
HOPMAJIbHBIX HAIIPSOKEHWUN

3ajaHue:
Onpenenuth BEIUMUMHY JOIYCKaeMOM Harpy3ku P ¥ MpHu pacTsDKEHUHU, U pu cxatuu. [lpu

HaliICHHOM 3Haue€HUM P TOCTPOUTHh /s OMAacHOTO CceueHHs Opyca JMIOpY HOPMAaTbHBIX
HaIpsOKEHUN.
[lopsigoK BEITOTHECHUS
CtpouM smopel BHYTpeHHHX cuioBbIX (akTtopoB: N, M, u My . Voexnaemcs, uro 6pyc
UCIBITBIBACT PACTsKEHUE (COKATUE) C UBTHOOM.
OmacHbIM cedeHHEM SBIISETCS CEYeHUE y 3a1enku - M, u My umeroT HanOoupIme 3Ha4eHus,
a N Bo Bcex ceueHHIX OJIMHAKOBa.
3necs N = -P,
M, = P*0.7 - P*0.1 = 0.6P,
My = -P*1 — P*0.05 = -1.05P.
Haxoanm reomerprueckue XapakTepUCTUKU CEUYEHMS: TUIOL[aJb, MOMEHTHI COMPOTUBIECHUS
CeueHus:

W, = bh? /6,

Wy =hb?/6.

Ecnu HopManu3oBaTh MO (U3NYECKOMY CMBICITY 3HAKM HOPMaJbHBIX HAINpSKEHUH B
YIJIOBBIX TOUKaX cedeHusi, BosHukaromux oT N, M; u My To HEeTpyaHO yCTaHOBMTB, UTO Hauboiee
omnacHoi Oyzer Touka D — 37ech Bce cimaraemple OTpUIIaTeNbHEIE.

3anumemM YCJIOBHUC ITPOYHOCTHU IJIA 9TOM TOYKU:
P 0.6P 1.05P
+ +

0.02 6.67*10" 3.33*10°*

[Toctpoum 15 omacHOro cedyeHusi Opyca SMIOPY HOPMalbHBIX HampsbkeHuid. B toukxe D
CYMMAapHO€ HalpsDKEHUE CKMMAIOIIEE U TI0 MOJYJIIO COBIIAAAET C PACYETHBIM CONPOTHUBIIEHUEM.

Ecnu pacueTHble CONPOTHUBICHMs MaTepuana CTEp)KHS Ha pPAcTsHKEHHE M Ha CxKaTue
pa3jInvdHbIC, TO YCJIOBHA IMPOYHOCTU 3ANHCBIBAIOT IJIA ABYX KpaﬁHHX Haunboee HaIPsPKCHHBIX
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TOYEK.

Ecnu ceueHue He MMeEET YETKO BBIPAKEHHBIX HanOoJiee yNaJeHHBIX OT HEUTPAIBHBIX OCU
TOYEK, TO BHAYaJIE CJIEYyeT OMPEICIUTD MOJ0KEHUE 3TON TOUKH.

Popma OTYETHOCTHU:

Otuer odopmitsiercs B paboyeil TeTpaau U COIEPKUT Bce HEOOXOIMMBbIE PACUeThl U BHIBOBI
110 COOTBETCTBYIOLIEN TEME.

3ajiaHus JJi9 CaMOCTOSTEIbHON paboThI:

1. IIpopabGoTaTh peKOMEHAyeMble HCTOUHUKH, OCHOBHYIO U JIOMOJHHUTEIBHYIO JUTEPATYPY
[0 KM3Yy4aeMOMY BOIIPOCY C IIEJIbI0 YIIyOJeHHs, CUCTeMAaTU3allMl U PACHIMPEHHUs MOJy4YEeHHBIX
3HAHUM.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI Il CAMOTIPOBEPKH.

PexomeHnanMy 1o BBHIMOJHEHUIO 33JaHUN M MOJATOTOBKE K MPAKTHYECKOMY 3aJIaHHIO:
npopa0oTKa  JIEKIMOHHOTO  MaTepuana, OCHOBHOM U  JIOTOJHUTEIBHOW  JIMTEPATypBHI.
KoHcnekTupoBaHue NpOYUTaHHBIX JINTEPATYPHBIX HCTOYHUKOB.

OcHoBHast TuTepaTypa
1. Axmer3ssHoB M.X. ConpoTHBICHHE MAaTEpUANOB: Y4YEOHHK s By30B / M.X.AXMET35SHOB,
I1.B.I'pec, U.b.JIazapeB. — M.: Boiciias mikoia, 2007. — 334 c.
2. Kocrenko H.A. Conporusienne MmarepuaiioB: yueonoe nocodue / [Tox pen. H.A.Kocrenko. — 3-¢
u3J1., mepepad. u pon. — Mocksa: Beiciias mkona, 2007. — 488 c.
3. Muxaiino A.M. ConpoTuBiieHHEe MaTepHaliOB: Y4eOHHK s By30B / A.M.MuxaiinoB. — M.:
Axanemust, 2009. — 448 c.
JononHuTenpHas IuTeparypa
1. Crenun I1.A. ConpotuBnenue marepuanoB: yueOHuk/ [I.A.Crenun. — 12-e u3a, crepeoTur. —
Canxkr-IlerepOypr: Jlans, 2012. — 320 c.
2. bymanoB D.A. PemeHue 3amady MO CONPOTHBICHHUIO MaTepHanoB: YydyeOHoe mocobue /
3.A.bynaHoB. — 2-e u3n., ucnp. — M.: bunom. Jlaboparopus 3nanui, 2005. — 207 c.
KoHTpobHbIE BONPOCHI 171l CAMOIIPOBEPKHU:
1. 3anumuTe hopmyiTy A HOPMAIbHBIX HANPSHKEHUH MPH KOCOM U3rHOe.
2. I'ne HaxoAaTCs OMacHbIE TOUYKH MpU U3ruode?
3. 3anummTe YCIIOBHE MPOYHOCTH JJISl CEYCHHH, BITMCHIBAIOIIUXCS B TIPSIMOYTOJIbHUK.
4. Kak onpenenuts nepemMenieHns npyu Kocom u3rude?
5. 3anumuTe GopMyny IUISI HOPMAJIBHBIX HANPsDKEHUH MPH COBMECTHOM JCWCTBUHM PACTSIKEHHS
(cxaTus) ¢ U3TUOOM.
6. Uto Takoe s1po ceyeHus?
7. I1opsiioK MOCTPOEHUS siipa CeUEHUsI.

IIpakTuuyeckoe 3ausatue Ne 10

IMIPAKTUYECKUE METO/IbI PACUETA CXKATBIX CTEPXKHEM HA YCTOMYMBOCTH

3ajaHue:

OmnpenenuTs KPUTHIECKYIO U ToITycKaemyto cuiry F, marepuan croiiku CD — Cr3.

IlopsA10K BBIOIHEHNUS:

Bnauane mpoBezemM pacdyeT Ha YCTOMYMBOCTH CTAJIBHOM CTOWKH KOpPOOYATOTO CEUYEHUSI.
OrnopHbIe 3aKPETUIEHUS CTPEKHS B IBYX IJIaBHBIX IJIOCKOCTSIX MHEPLUU CUATAIOTCS OAMHAKOBBIMH,
M03TOMY CTEpKEHb Oy/1eM TepsITh YCTOWYMBOCTD B IJIOCKOCTH HAMMEHbIIEH KECTKOCTH.

CHayvaJsia HaXOUM IUIOIIAb CEUEHUS.

3aTem I OCeH Z M Y BBIYUCIISIEM OCEBBIE MOMEHTHI MHEPIIMM CEUEHHS.

Jns nanpHENNIero pacyera NpUHMMAaeM HaMMeHbllee 3Hadenue J . =J

v
MuHMMaNbHBIN pagnyc UHEPILH CEUEeHUS
J

min

y min — A
rHOKOCTh CTPCXKHA B IIJIOCKOCTHU HanMEHBIIEH )KECTKOCTH
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P
Imin
Kputnueckas cwia 1yist JaHHOTO CTEPXKHS OyJeT paBHa:
Ps =0uA.
OmpenenuM  Temepb  JOMYyCKaeMyko  CWJIy Uil JaHHoro  crepxkus. ChHauana
WHTEPIIOIMPOBAHUEM HaliieM KOod((DUIIMEHT MPOT0IBHOTO U3TH0A ¢ , YIUTHIBAs HHTEPBAI:

A=50 ¢=0,89

@=60_¢p=0,86

Torma u3 ycnosust P/A < Re , nonydaem
Py, =ARgp.

[lepeiinem Ttemepp oT ycunusi P B cTepkHe K BHemHeW cuie F, 3amucaB ypaBHEHUE
paBHOBECHS BCEl KOHCTPYKLIMH.
Torna nomyckaemas cuna OyzeT paBHa:

Fi-il”f = D‘a’m’ / 2'
KpUTHYCCKasd CUJia
F,=D,/2.

B crpoutenpHBIX pacuerax OOBIYHO NPUMEHSIOT YCJIOBHE YCTOWYMBOCTH, T.€. PacyeThl
HPOBOJAT C JOIMYCKAaeMOM, a He C KPUTHUECKOW CHIIOM.

PopMa OTYETHOCTHU:

Otuer opopmisieTcst B paboueit TeTpaau U COAEPKUT BCe HEOOXOAMMBbIE PacyeThl M BHIBOJIBI
110 COOTBETCTBYIOLIEN TEME.

3ajaHus A1 CaMOCTOSTEIbHON pabOThI:

1. IIpopaboTaTh peKOMEHIyeMble HCTOUHUKH, OCHOBHYIO U JIOMOJHHUTEIBHYIO JUTEPATYPY
[0 U3y4yaeMOMY BOIIPOCY C LEJbI0 YIIIYOJEHMs, CUCTEMAaTHU3alUU U PACIIMPEHUs MOTYy4EHHBIX
3HAHUM.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI JIJIs1 CAMOIIPOBEPKHU.

PekoMeHnalMy 1o BBHIMOJTHEHUIO 33JaHUA M MOJTOTOBKE K TMPAKTUYECKOMY 3aJaHUIO!
npopaboTKa  JIEKIMOHHOIO  MaTepuala, OCHOBHOM M  JIOTOJHUTEIBHOM  JIMTEPATYypHI.
KoHcnekTnpoBaHue MpoOYUTaHHBIX JTUTEPATYPHBIX HCTOYHHUKOB.

OcHoBHas nuTeparypa
1. AxmerzssHoB M.X. CompoTruBieHue MaTepuaioB: yueOHUK aisi By3oB / M.X.AXMeT3HOB,
I1.B.I'pec, N.b.JIazapeB. — M.: Briciias mkomna, 2007. — 334 c.
2. Kocrenko H.A. Conporusienne MmarepuaiioB: yueonoe nocodue / [Tox pen. H.A.Kocrenko. — 3-¢
u31., nepepad. u gom. — Mocksa: Beicmias mikona, 2007. — 488 c.
3. Muxaiinos A.M. ConpoTuBieHne MaTepuanoB: yueOHUK s By3oB / A.M.MuxaiinoB. — M.:
Axagemust, 2009. — 448 c.
JononHuTenpHas tuTeparypa
1. Crenun II.A. Comnpotusnenue marepuaion: yueOHUK/ II.A.Ctenun. — 12-e u3g, crepeoTu. —
Canxrt-Ilerepoypr: Jlans, 2012. — 320 c.
2. bynanoB 3.A. PemeHue 3agady 1O CONPOTHUBICHHMIO MaTepHalioB: ydeOHoe mocobue /
3.A.BynaHoB. — 2-e u3n., ucnp. — M.: bunom. Jlaboparopus 3Hanuit, 2005. — 207 c.
KOHTponbHbIE BONPOCHI /111 CAMOIIPOBEPKH:
1. 3anmummTe GpopmMyiry Ditsiepa A CKATOTO CTEPIKHS.
2. Kak onpenenstor KpUTHUECKOE HAIIpsDKEHHE 10 Dilniepy U SlcuHckomy?
3. Kak noguuTaTh riOKOCTb CTEPKHSA?
4. Kak 3anuchIBatOT yCIOBHE YCTOMYMBOCTH CHKATOTO CTEPIKHS?
5. Ilopsaok onpenesnenns 10nycKaeMol Harpy3Ku Ha CHKAThIN CTEP/KEHb.

IIpakTuuyeckoe 3ausaTue Ne 11

OINIPEAEJIEHME JTMHAMUWYECKOI'O KOO®DPUIIMEHTA
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3ajanue:

OnpenenuTh TUHAMUYECKHH KO3 DHUIIUCHT.

[TopsAI0K BBINOJHEHUSA:

JI7ist BBIYMCIICHUS TMHAMUYECKOro KodhdunmeHTa K, Hy)KHO CTaTHYECKU TPUIIOKUTH CHTy P
B TOUYKE €€ COyIapeHus ¢ OAIKOM U ONPEACTUTh MePEMEIICHNE ITONH TOYKH.

[Tepememenue cocrout: u3 mporudba B Touke C Oanku AB kak Oanmku Ha JBYX
HETOABIDKHBIX OIopax Impu m3rubde, n3z cmemenus touku C HexedopmupoBanHoi Oanku AB B
CBSI3U C TIepeMelieHneM Touek A u B 3a cuer nedopmanuii yacreit DE u BF.

Takum 06pasoM, A, = Ay = AL + A% .
éca PIiB
OueBupHoO, 4yTO AY = ——"—.
48E] A5

Cmemenne Touku C HeaedopMupoBaHHOH Oanku AB MOXHO ONpeACIUTh YHUCTO
F€OMETPUUECKH.

_ (P/ 2)|§F .
] =N e
[lepemenenue Touku A OyneT CKIabIBaTHCS U3 ABYX COCTAaBIISIOMIUX: poruda 6amku DE
. =
48E ; J oc
Onyckanust  HenepopmupoBanHoit  Oanmku DE 32 cuer ocagku  mpy>KuUHBI
A'iE =A,/2=0cN,/2.
Ycunue B ipyxuHe OyJIeT paBHO OMOPHOI peakuuu B Touke D
A, =NC + A,
Bosspamasics k Touke C, umeem
Ay =Ny = AT +AT.

JuHamudeckuit ko3¢ uueHT OyneT paBeH:

fio

Ag

HaubGonpmme HopMmanpHble HampspkeHuss OyayT Bo3HuUKaTh B ceueHusx C u Al
CoOOTBETCTBYIOIINE CTATUYECKHE U3TUOAIOIIIE MOMEHTHI PaBHBI:
M. =Pl /4,
M,=(P/2)I, /4.
Crartuueckue HanpsHKEHUS:
R
JNO = MC /WAB y
N
GCO = MA /WDE .
JlunaMuyeckue HampsHKeHUS:
R N
o =KioRo,
A A
O_/'_'\ = kAGNO'
Ecnu KOHCTpYKIIMS COCTaBHas, TO JUHAMHUYECKHH Kod(DPUIIMEHT eauH Juis Bcel
KOHCTPYKITHH.
dopma OTYETHOCTH:
Otuet oopmisieTcst B pabodeii TeTpaau M COJECPKHUT BCE HEOOXOAMMBIE PACUETHI U BBIBOJIBI
M0 COOTBETCTBYIOLLEH TEME.
3aaHus JUI CAaMOCTOSATEILHON PaOOTHL:
1. IlpopaboTaTh pekOMeHAyeMble HCTOYHHKH, OCHOBHYIO U JOTOJTHHUTEIBHYIO JIUTEPATYPY
M0 HM3y4aeMOMY BOTPOCY C IETbI0 YIUIYOJICHHS, CHCTEMAaTH3allud W PACIIUPEHUS TMOTYyYECHHBIX
3HAHUI.
2. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI JJIs1 CAMOIIPOBEPKHU.
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PekoMeHnayy 1o BBIMOJTHEHUIO 33JaHUA M TMOJATOTOBKE K TPAKTUYECKOMY 3aJaHUIO!
npopaboTKa  JIGKIMOHHOTO  MaTepualia, OCHOBHOH W  JIONOJHHUTENBHOM  JIUTEpaTypBHI.
KoHncnektupoBaHue NpoYUTaHHBIX JINTEPATYPHBIX HCTOYHUKOB.

OcHoBHast uTeparypa
1. Axmer3ssHoB M.X. ComnpoTHBJICHHE MaTepualioB: y4eOHUK il By30B / M.X.AXMET3SHOB,
I1.B.I'pec, N.b.JIazapeB. — M.: Briciias mkomna, 2007. — 334 c.
2. Koctrenko H.A. Conporunienue marepuaioB: yueoHoe mocooue / [Tox pen. H.A.Kocrenko. — 3-¢
u31., nepepad. u pon. — Mocksa: Beicmas mkoina, 2007. — 488 c.
3. MuxaiinoB A.M. ConpoTuBlieHHE MaTepuajoB: y4eOHUK aiisa By30B / A.M.MuxaitnoB. — M.:
Axanemus, 2009. — 448 c.
JlononuurenbHas IuTeparypa
1. Crenun I1.A. Comnpotusnenue marepuaion: yueOHuk/ II.A.Crenun. — 12-e u3g, crepeoTum. —
Cankr-Ilerepoypr: Jlans, 2012. — 320 c.
2. bymanoB D.A. Pemenue 3agad 1O COMNPOTHBIICHUIO MaTepHasoB: ydeOHOe mocodue /
D.A.bynanos. — 2-¢ u3z., ucnp. — M.: bunom. Jlaboparopus 3nanuit, 2005. — 207 c.
KoHTpobHbIE BONPOCHI /111 CAMOLIPOBEPKH:
1. IlepeuricnuTe BUABI AMHAMUYECKUX HATPY30K.
2. Kax ompenenuTs TMHAMHYECKHH KOA(PPHUIMEHT MPH MOCTYIMATEIbHOM JBH)KEHUH TBEPIOTO Tea?
3. Kak onpenenuts qnuHamMuueckuil Ko GUIMEHT Npy BEPTUKAIBHOM yaape?
4. Kak onpenenuts JMHAMUYECKUN K03()(DUIIMEHT IpY TOPU3OHTAIBHOM yaape?
5. Kak onpenenuts nuHamMuueckuii KO3 (GUIMEHT MPU BBIHYXIEHHBIX KOeOaHUsIX?
6. B xakux cinyyasix HacCTymaer pe3oHaHc?

IIpakTuuyeckoe 3ausatue Ne 12

I[TPOBEPKA CUCTEMbI HA PE3OHAHC, ITPOYHOCTbD U ) KECTKOCTbD BAJIKU

3ajmaHue:
[TpoBepka cucTembl Ha pe30HAHC, a TAKXKE Ha MMPOYHOCTD U KECTKOCTh OaJIKH.
ITopsitoK BEINOJTHEHUS
Haxomum cratnyeckuii mporud Ha KOHIE OaIKu:
GI
"0 3E)

z

OmnpenensieM KpyroByro 4acTOTy CBOOOJHBIX (COOCTBEHHBIX) KOJIEOaHUA:

o= -2

Ago
YacToTa BO3MYIIAIONIEH CUIIBI
6 =m/30.

Crartuueckoe HarnpspDKEHHUE PaBHO:

maz

w

z

Ono =

N 1 N
Koodduiment napacranust konebanuid f = ————, Toraa JMHAMUYECKUH Koo puument
|1- Pl |

=1 + — ﬂ
Haiinem HanGosbIine HanpsHKEHUE U nepememeﬂne OT BUOPAIIMOHHOI HATPYy3KH:
o5 =KxAgo
Ap =KxAco
dopma OTUETHOCTH:
Otuer oopmitsieTcsi B paboueii TeTpaau U COACPKUT BCe HEOOXOAUMBIE PACUCThl U BBIBOJIBI
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10 COOTBETCTBYIOIIEN TEME.

3aaHus JUIsd CaMOCTOSITeNIbHOW PabOTHI:

1. IlpopaboTtaTh pekoMeHAyeMble UCTOYHHKH, OCHOBHYIO U JOMOJIHUTEIbHYIO JIUTEPATYPY
[0 M3y4yaeMOMY BOIIPOCY C LENbIO YIITYOJNEHHs, CHCTEMAaTH3allud M PACHIMPEHUS MOTYYEHHBIX
3HaHWM.

2. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI Il CAMOIIPOBEPKH.

PekoMeHnalyy 1o BBHIMOTHEHUIO 33JaHUA M TMOJTOTOBKE K TNPAKTUYECKOMY 3aJaHUIO!
npopa0oTKa  JIEKIMOHHOIO  MaTepuana, OCHOBHOM U JIONOJHUTEJIbHOM  JIUTEpPaTypHl.
KoHncnektupoBanue NpoYUTaHHBIX JINTEPATYPHBIX HCTOUHUKOB.

OcHoBHast uTeparypa
1. Axmer3ssHoB M.X. ComnpoTHBJICHHE MaTepuaioB: y4eOHUK i By30B / M.X.AXMET3SHOB,
I1.B.I'pec, N.b.JIazapeB. — M.: Briciias mkona, 2007. — 334 c.
2. Koctrenko H.A. Conporusiienne marepuaioB: yaeoHoe nocooue / [Tox pea. H.A.Koctenko. — 3-¢
u31., nepepad. u pon. — Mocksa: Beicmas mkoina, 2007. — 488 c.
3. MuxaiinoB A.M. ConpoTuBlICHHE MaTepuajoB: y4eOHUK aiisa By30B / A.M.MuxaitnoB. — M.:
Axanemus, 2009. — 448 c.
JlononuuTtenpHas IUTEpaTypa
1. Crenun I1.A. ComnpotuBnenune marepuanon: yueOHuk/ II.A.Crenun. — 12-e u3g, crepeoTnir. —
Cankr-IlerepOypr: Jlans, 2012. — 320 c.
2. bymanoB D.A. PemeHue 3agad 1O CONPOTHBIICHUIO MaTepHasoB: ydeOHOEe Mocodue /
3.A.bynanos. — 2-e u3z., ucnp. — M.: bunowm. Jlaboparopust 3Hanwuii, 2005. — 207 c.
KoHTpoibHbIE BONPOCHI /Il CAMOIIPOBEPKH:
1. [lepeuncnure BUAbl AUHAMUYECKUX HATPY3O0K.
2. Kak onpenenuth AUHAMHYECKUI KO GHUIMEHT MPH MOCTYIATEIbHOM JIBHKEHUHU TBEPIOTO Tena?
3. Kak onpenenuts qnuHamMuueckuil Ko GUIMEHT MpU BEPTUKAIBHOM yaape?
4. Kak onpenenuts JUHAMUYECKUH K03()(OUITMEHT IPpU TOPU3OHTAIBHOM yaape?
5. Kak onpenenuts qnuHamMuueckuil Ko (OUIUMEHT MPU BBIHYKIEHHBIX KoeOaHusIX?
6. B xakux ciyyasix HacCTymaer pe3oHaHc?

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JUCHUIIJIMHE

1. OC Windows 7 Professional;
2. Microsoft Office 2007 Russian Academic OPEN No Level;
3. AHTHBHpYCHOE IIporpaMmMHoOe obecrieueHue Kaspersky Security.

11. OMUCAHUE MATEPUAJIbHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJI OCYIMECTBJIEHUS OBPA30OBATEJIBHOI'O ITPOIECCA IO JUCIUIIVIMHE

Haumenosanue
Buo Ilepeuenv ocnoenozo Ne JIP unu 113
ayoumopuu
3aHamus 0bopyoosanus
1 2 3 4
JIk CneunanusupoBanHas | MHTepakTnBHas nocka Promethean, -
MyJIbTUMEINHHAS npoekTop MynsTuMenuitHeiii CASIO
ayJIUTOpHs 1O XJ-UT310WN,
TEOPETUYECKON Monutop LG L1753S-SF,
MEXaHHUKe Cucremusiii 61ox Gel D315-2,26,
yueOHas Mmebenn

41



113 Jlaboparopus
COIIPOTHBIICHUS
MaTepHUaioB

PaszpriBHas dyIeKTpOMExXaHUIECKast
mamraa POM-100, YcranoBka mist
W3YUYCHHSI CUCTEMBI TIOCKUX
cxonsmuxcs cun TMT 01, YcranoBka
JUTS. U3YYCHHUSI TUTOCKOW CUCTEMBI
MIPOU3BOJIBLHO PACTIOIOKEHHBIX CHUIT
TMt 02; Monens «EcTecTBEHHBII
Tpéxrpanank» TMx 01M, mozxens
«Qmmurcorpadp» TMx 03M, Monens
JUTS IeMOHCTPALNH MTHOBEHHOH OCH
Bpamernit TMk 06M, yaeOHas
MeOeIb

Nel-12

CP YuranbHeril 3a1 Nel

Ob6opynoBanue 10-

I1K i5-2500/H67/4Gb (MonuTop
TFT19 Samsung);

npuntep HP LaserJet P2055D,
yueOHast MeOelnb

I[Ipunoxenne 1

®OH/JI OUEHOYHBIX CPEJNCTB JJIS1 HPOBEJJEHHW A
ITPOMEXYTOUYHOUN ATTECTAIIMN OBYYUAIOIIINXCA 1O JUCLHHUIIJIMHE

1. Omnucanue ¢oH/Ia OLICHOYHBIX CPEICTB (ACIOPT)

Ne
KOMIIETEH Jaement Pa3gen Tema DPOC
- KOMITETEeHI[HH
OIIK-6 CIOCOOHOCTD 1. O6ume mnoustus. | 1.1. Copaepxanue 9K3aMEHAIIMOHHBIN
HCIIOJIB30BaTh Pacuer Kypca. Mopens | Bompoc Ne 1.1 —1.5.
OCHOBHBIC 3aKOHBI | TEOMETPHYCCKHIX nepopMHPYEMOTO
€CTECTBCHHOHAYYHBI | XapaKTEPUCTUK TBEPJIOTO Tena.
X JIMCLUIUIVH B MOTIEPEYHBIX Buemnue u
npodeccuoHanbHOM | ceueHuit BHYTPEHHHUE CHIIBL.
JEATEIHLHOCTH, Hanpsoxenus, nepe-
IPUMEHATH METO/IBI MereHust,  aedop-
MaTeMaTHYeCKOro Maruu. JluHeiHble
aHain3a u cuctemsl. [TpuHnun
MO/JICIIMPOBAHMUS, HE3aBUCUMOCTH
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I1K-6

TCOPCTUUCCKOTO U
SKCIICPUMCHTAJILHOT
O UCCIICOOBaHUA

CIIOCOOHOCTH
pa3zpabaThIBaTh
pabouyto MpoeKT-
HYIO U TEXHUYECKYIO
JOKYMEHTAIHIO,
opopMIIATH
3aKOHYEHHBIC
MIPOEKTHO-
KOHCTPYKTOPCKHE
paboTHI C MPOBEPKOU
COOTBETCTBUM
pa3zpabaThIBacMbIX
MIPOEKTOB U
TEXHUYECKOM
JIOKYMEHTAITU!
CTaHJapTam,
TEXHHUYECKUM
YCIOBUSIM U JIPYTUM
HOPMAaTUBHBIM
JOKYMEHTaM.

NENCTBUSA CHUIL.

1.2. Teomerpuuec-
KHEe  XapakTepuc-
TUKH TONEPEYHBIX
ceyeHuit.  OcCHOB-
HBIE TIOHSTHSL.
MoOMEHTBI MHEpLUHH
MPOCTEUIINX u
COCTaBHBIX (puryp.
N3menenue

MOMEHTOB MHEPIIUHU
IpU MapajieIbHOM

IepeHoce ocei.
IlousTne 0
IJIaBHBIX ocsx
uHepuuu. OCHOB-
HBIC CBOMICTBaA
MOMEHTOB.

9K3aMEHAIIMOHHBIN
Borpoc Ne 1.6 - 1.10

2. Pactsxenue u

CXXaTHuc.

2.1. IpomonbHas
cwia. Hanpsoxenus
B MOTIEPEYHBIX
ceueHusax. J[edop-
Maluu. 3aKkoH
I'yka. [Tepeme-
HICHUS  CEYCHUH.
Bnusaue  cobcet-
BEHHOT'O Beca.

SK3aMeHAIIMOHHBIN
Borpoc Ne 2.1 — 2.5

2.2. MexaHuyeckue
XapaKTepUCTUKU

Marepuanos. Me-
TOJAMKHM pacyera Ha
IIPOYHOCTD IJIEMEH-
TOB  MallMH |
coopyxenuit. Ilo-
TEHIMaIbHAs SHEp-
rus  aedopmanuu.
Pacuer crarnuecku

3K3aMEHAI[UOHHBII

Borpoc Ne 2.6 — 2.9.

HEOIPEAEIUMBIX
cucTeM ¢ pac-
TAHYTBIMH  (CXKa-
THIMH) JJIEMEH-
TaMH.
3. Casur u kpyuenue. | 3.1. 3akon ['yka 9K3aMEHalMOHHBbIH
npu YUCTOM BOIIPOC Ne3.1-3.2
CIBUTE. IMomuasa
dbopma 3anmucu
0000I11IEHHOTO
3aKOHA I'yka.
[IpakTrnueckue

PpacCyYCThI HA CABUTI'.

3.2. Kpyramuit
MoMeHT. Kpyuenue
CTEp>)KHEUN KPYyTJIoro
HONIEPEYHOro ceue-

9K3aMEHaIMOHHBIH
Borpoc Ne 3.3 - 3.8
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Hud. Hanpsokenus
" nedopmanuu.
Hanpspokennoe coc-
TOSIHUE  KPYIJIOro
CTEp>KHS MPU KpY-
YEHUU. [loren-
LMaJbHasl SHEPrusl.
Kpyuenune crepx-

Hel pu
yIpyromiacTuiec-

KO pabore
Marepuaia. L{unms-
JIpUYECKUe npy-
JKAUHBI € MaJlbIM
marom BHTKA.
IlonsaTne o Kpy-
YEHUH  CTEp)KHEH

HEKpYIJoro Iome-
PEYHOI0 CeUEHMs.

4. 3ru6 Oa’ox.

4.1. CuJioBbIE
(bakTopsI npu
m3rude.  Peakmun

cBs3eit. Jluddepen-
[IUATBHBIC 3aBHCHU-
MOCTU TIPU HU3rHOE.
ITocTpoenue smrop
B Oankax. Hop-
MaJbHBIC  HAmps-
JKEHUS TIPU YUCTOM
nu3rude OaoxK.
Kacarenbuple Ha-
TIPSDKCHUS npu
usruoe. AHanus
HAIPSDKEHHOTO COC-
TOSIHUS OanKu.
['maBHbIE Hampske-
Hus. IloTeHimans-

Has SHEprus
nedopMaiuu 6anku
pu IJIOCKOM
uzrube.  Ympyro-

MIACTHYSCKUH W3-
ru6. OcoOeHHOCTH
pacuera COCTaBHBIX
0aJoK.

3K3aMeEHAIINOHHBIN
Bompoc Ne 4.1 — 4.8

5. T'mmorte3br miac-
TUYHOCTH U pa3py-
HICHUS
MIPOYHOCTH).

(TUmoTe3H

5.1.  Ha3nauenwue
TUIIOTE3 poy-
HOCTH. [IepBas
TUIOTE3a poy-
HOCTH. Brtopas wu
TPETbsI  THUIIOTE3BI
MPOYHOCTU. Hep-
TEeTUYECKUE THIO-
Te3bl  MPOYHOCTH.
Kparkue cBenenus

AK3aMEHAIMOHHBII
Bonpoc Ne 5.1 —5.4
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0 OPYTUX
rUIoTe3ax  Ipoy-
HOCTH.

6. Harnpsixenno-

nehopMUPOBAHHOE
COCTOSIHHE.

6.1. [Tnockoe
HaIpPsSDKEHHOE
COCTOSIHHE.
Hanpsixenue o
HAaKJIOHHBIM
IUIOLIA/IKAM.
I'naBHBIE
Hanpsbkenus. Kpyr
Mopa.
IIpocTpancTBEHHOE
HaIpSKEHHOE
COCTOSIHUE.
HedhopmupoBanHoe
COCTOSTHUE B TOYKE.
O00011IeHHBII u
O0OBEMHBIN 3aKOHBI

I'yka.

3K3aMEHAIIMOHHBIN
Bompoc Ne 6.1 — 6.7

7. CioxHoe

COIIPOTUBIICHUE
CTEPIKHSL.

7.1. Kocoii u3ruo.
CoBMecTHOE JeicT-
BHC  pacTsDKEHUE
(cxatus) U m3ruoa.
Breuenrpennoe

pacTsokeHue  (cxka-
THE). SAnpo
ceueHus. Ms3rubd c

KpY4eHHEM  KpYT-
JIbIX BAJIOB.

3K3aMeEHAIINOHHBIN
Bonpoc Ne 7.1 — 7.4

8. VY CTouuBOCTD

CIXKaThbIX CTGp)KHGfI .

8.1. O6mue
MTOHSATUSL. Ormpe-
JIeTIeHUE KpUTH-
YECKOU CHUJIBIL.
Kputnueckoe Ha-
IPSDKEHUE, YCIIOBUE
ycrounBoctu. Hc-
MOJIb30BaHUE  YC-
JIOBUS YCTOM-
yuBocTu. [Iponoins-
HO-TIOTIEPEYHBIN
u3ruo.

9K3aMEHAIIMOHHBIN
Borpoc Ne 8.1 — 8.5

9. Junamuueckoe

JICUCTBUE HArpy3oK.
[IpounocTh
LHUKINYECKU
FOIIUXCS
HHUSX.

pu
MEHs-
Harpsxe-

9.1. OcCHOBHEBIE
MMOJIOKCHHUS.

Pacuetsr  »srmemen-
TOB, JIBWJKYIIUXCS C
W3BECTHBIMH YCKO-
peHusMH. Y JapHbIe
Harpy3ku. Harpys-

KA TIpU  BBIHYX-
JIEHHBIX KoJe-
OaHUAX.

AK3aMEHAIMOHHBII
Bonpoc Ne 9.1 — 9.4

9.2. TloHarue 00
YCTalOCTH ~ METaJI-

9K3aMEHAIMOHHBIN
Bompoc Ne 9.5 —-9.8
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JI0B. Xapak-
TEPUCTUKHU ILMKJIOB
HanpsbkeHud. Kpu-

Bas YCTaJIOCTH.
[Ipenen BBIHOC-
JINBOCTH. [wnar-

paMMa MpeaenbHbIX
aMIuutyn. Pacuerst
Ha  BBIHOCIIUBOCTH
MpyU  UUKIUYECKOM
HarpyXeHuu.

2. JK3aMeHAIlHOHHbIE BONPOCHI

Komnerennuu Ne n
IK3AMEHAIIMOHHBIE BOITPOCHI | nanmeHoBaHue
Kon Omnpenesnenne pa3aena
2 3 4 5
1.1. Conepxanue Kypca. 1. O6mmue
1.2. Mogens nedopmupyemMoro TBepjoro | MOHATHs. Pacyer
Tena. TCOMETPHYCCKUX
1.3. BHentHue ¥ BHYTPEHHUE CHIIBI. XapaKTEPpUCTHK
1.4. HanpsokeHust, iepemMenieHus, aedop- TIOHCPCHHBIX
MALTHIL CEUYCHUI
1.5. Jluneitnsie cuctemsbl. [IpuHumn
HE3aBHCUMOCTH JICHCTBUS CHIL
1.6. T'eomeTrpuyeckue XapaKTEePUCTUKH
MOTICPEYHBIX CCYCHUM. OcHoBHBIE
TTOHSTHS.
1.7. MoMeHTbl MHEpUUU NPOCTEUIINX U
COCTaBHBIX (puryp.
OIIK-
6 1.8. 3MeHeHe MOMEHTOB HHEpLH 1IpH
napajuIeIbHOM IePEHOCEe OCEH.
1.9. [lousTHE O TIaBHBIX OCAX HHEPIUH.
1.10. OcHOBHBIE CBOICTBa MOMEHTOB.
2.1. IlpononpHas cuma. 2. Pactsxenue u
CIIOCOOHOCTH 2.2. HampsxkeHuss B TONEPEYHBIX | CIKATHUE.
HUCTIOJIb30BATh CCUCHHUSX.
ocuoBHbIe 3akoubl | 2.3. Jledopmanmu. 3akoH ['yka.
ecTecTBeHHOHay4HbIX | 2.4. Ilepemenenus ceueHuil.
JTHUCILHUIINH B 2.5. Bausguue coOCTBEHHOIO Beca.
npodeccuoHaabHOl | 2.6. MexaHnueckue XapakTepUCTUKH
NEeSTEIILHOCTH, MaTepUasoB.
IPUMEHATh METOABI | 2.7. MeToAuKu pacdyera Ha MPOYHOCTHh
MaTeMaTHIECKOTO 9JICMEHTOB MAIITUH ¥ COOPYKECHUH.
aHamm3a u 2.8. ITorenmnuanpHas SHEPTUst
MOJEIUPOBaHUs, )Ie(l)opMa]_H/H/I_
TEOPETUYECKOIO U 2.9. Pacder cTaTU4YecKu HEOMpPEIeTHMbIX
OKCIIEPUMCHTAIIBHOTO | cUCTeM C  PacTAHYTBHIMU  (CHKAaThIMH)
HCCIICAOBAHHUA 3JICMCHTaMU.
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[1K-6

CIIOCOOHOCTD
pa3pabaThiBaTh
pabouyro MPOEKTHYIO
1 TEXHUYIECKYIO
JOKYMEHTAIHIO,
oopmIIATh
3aKOHYEHHBIE
MIPOEKTHO-
KOHCTPYKTOPCKHUE
paboTHI ¢ IPOBEPKOIi
COOTBETCTBUM
pa3pabaTbIBacMBbIX
MIPOEKTOB U
TEXHHYICCKOMN
JIOKYMEHTAIu!
CTaHJIapPTaM,
TEXHHYECKHM
YCIIOBUSIM U IPYTUM
HOPMAaTHUBHBIM
JIOKyMEHTaM.

3.1. 3akon ['yka mpu YHCTOM CHABHrE.
[Tonnast ¢opma 3amucu 00OOIIEHHOTO
3akoHa ['yka.

3.2. IlpakTrueckne pacyeThl Ha CIABUT.

3.3. KpyTsimuii MOMEHT.

3.4. KpyueHue CTEpKHEH KpPYIJIOro
IIONIEPEYHOro cedeHus. HanpsokeHus u

nedopmaruu.

3.5. HampspkeHHOE COCTOSIHUE KPYIJIOTO
CTepHS Mpu KpyueHuu. [loreHunanbHas
SHEPTHUsl.

3.6. Kpyuenne CTep)KHEH npu
YIPYTOIIACTUYECKOM paboTe MaTepuaa.

3.7. Hunuuapuyeckue npy>KUHbBI C MaJIbIM
[I1arOM BHUTKa.

3.8. TlonsAtHe 0 KpY4YCHHUU CTEpKHEU
HEKPYTJIOTO ONEPEYHOTr0 CEYEHHUSI.

3. Casur u
Kpy4YeHHe.

4.1. CunoBeie ¢axTopsl TpH HU3rHoe.
Peakiuu cBs3eit.

4.2. JludpdepeHnmanbaple 3aBUCHMOCTH
IIpH U3ruoe.

4.3. HopmanbHble HANPSOHKCHHSI  MIPU
YHUCTOM M3rude OaJIoK.

4.4. KacarenbHble HamnpsHKEHUS IpU
n3ruoe.

4.5. AHanu3 HanpsHyKEHHOIO COCTOSTHUS
Oanku. ['1aBHBIE HaNPsHKEHUS.

4.6. [loTenunanpHas SHEPrus
nedopMaruu 6amKy IpH MI0CKOM U3rHoe.

4.7. YopyromniaacTuueckui u3ruo.

4.8. OcoOEHHOCTH pacueTa COCTaBHBIX
0aJoK.

4. N3ru6 Oajox.

5.1. HazHauenue runore3 mpoyHOCTH.

5.2. IlepBas runore3a NPOYHOCTH.

53. Bropas w® TpeThsi THUNOTE3BI
IPOYHOCTH.

5.4. DHepreTUIecKue TUIIOTE3bI

IMPOYHOCTH. KpaTKI/Ie CBCACHUA O APYTHUX
THUIIOTE3aX MPOYHOCTH.

5. I'unoressr
IJIACTUYHOCTH U
paspymeHus
(rumoTtessl
MIPOYHOCTH).

6.1. I[Tmockoe HAITPSIPKCHHOC COCTOSAHUC.

6.2. HanpsokeHne 10  HaKJIOHHBIM
TUTOIIATKAM.

6.3. ' TaBHBIC HANIPSKEHMSL.

6.4. Kpyr Mopa.

6.5. IIpocTpaHCTBEHHOE HANpPsHKEHHOE
COCTOSTHHE.

6.6. JlebopmupoBaHHOe cOCTOSIHHE B
TOYKE.

6.7. O0OOIIEHHBIH U OOBEMHBIA 3aKOHBI
I'yka.

6. HanpspkeHnHo-
nedopmMupoBaH-
HOE COCTOSIHUE.

7.1. Kocoit usruo.

7.2. CoBMecCTHOE JeicTBHE pacTsKEHHE
(ckatust) w  wsruba. BremneHTpenHOE
pacTspKeHue (CKaTHe).

7. Cnoxxuoe
COMPOTHUBIIEHUE
CTEpPKHS.
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7.3. Slapo ceveHusl.
7.4. I3ru6 c KpydeHueM KpyTiIbIX BaJIOB.

8.1. Obure noHATHS. 8. VYcroitunBocTh
8.2. OnpeneneHne KPUTUIECKOHN CUJIBI. CHKaTBIX

8.3. Kpurrnueckoe HampspKeHHE, yCIIOBUE | CTEPIKHEN.
YCTOMYUBOCTH.

8.4. Hcnonb3oBaHWE YCIOBHS YCTOM-
YHUBOCTH.

8.5. IlpoonbHO-TIONIEPEYHBIN U3THO.

9.1. OcHoBHble mnOJNIOXKEHUSA. Pacdersl | 9. JluHaMu4eckoe
3JIEMEHTOB, ABIKYLIUXCA C M3BECTHBIMM | JIeificTBHE
YCKOPEHHUSIMHU. Harpy3oK.

9.2. Y napHble Harpy3KH. IIpounocts  1pu
9.3. Harpy3ku npu BBIHYKICHHBIX KOJie- | IMKIHYCCKU

OaHUsAX. MEHSFOLIUXCS

9.4. Tlonsitne 00 yCTaIOCTH METAJIIOB. HaIPSOKCHUAX.

9.5. XapaKkTepUCTUKH IIUKJIOB

HaIPSOKCHUN.

9.6. KpuBas ycranoctu. Ilpenen BeiHOC-

JINBOCTH.

9.7. lnarpamma npeaenbHbIX aMIUIUTY/I.

9.8. PacueThl Ha BBIHOCIMBOCTH IpHU

HHUKJIMYECKOM HArpyKEHHUH.

3. Onucanue mokaszareieil ¥ KpUTEPUEB OIECHUBAHUS KOMIICTCHITHN
IHoka3aresu Ouenka Kpurtepun

3HATD: «OTIU4YHO» 3aCIyKHBAET
OIIK-6 oOyuaromuiics, KOTOPBII
- OCHOBHBIE  3aKOHBI METOJIMYECKHUE, HOPMAaTHUBHEIE,
MOBEICHUS U3JEIUN T0J PYKOBOJSILIME MaTepUaNIbl U METOJIbI
Harpy3kou,  CYIIHOCTb Ha MPOYHOCTb, KECTKOCTh u
SBJIEHUM, TPOUCXOMISIINX YCTOMYUBOCTD 3JIEMEHTOB CHUCTEM IIpU
B nehopMUpPyEeMbIX NPOCTEUIINX  BUIAX  HArPyKEHUS.
Tenax; YMeeT BBIMONHIATH paboThl B 00JacTu
11K-6 OTJIMYHO HAYYHO-TEXHMYECKOMN JIEATETHLHOCTH 10
- MCTOIMYCCKHUC, HMCIIBITAHUIO, OIICHKE JpPEBECHBIX U
HOPMAaTUBHBIC, IpyTUX KOHCTPYKITHOHHBIX
PYKOBOIAINE MaTepHuajoB, UCHOJIb3Yysd COBPEMCHHYIO
MaTepHaibl 1 METOJBI Ha HCTBITATENBbHYIO anmnapatypy. Braneer
IIPOYHOCTDb, XKCCTKOCTb U METOaMU IIPOBEJECHUS KOMILIEKCHOT'O
YCTOMYHUBOCTh TEXHUKO-PKOHOMHUYECKOTO aHAJIN3a, a
SJICMCHTOB CHCTEM TIpH TaKxke MeTOoJaMU IpOoBeACHUS
MPOCTEHIINX BHJIaX CTaHJapTHBIX WCIIBITAaHU I o
HarpyxcHus, OTIpENICJICHUIO TToKa3aTene  (PHU3HKO-
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YMeTh:

OIIK-6

- IPUMEHSATH METOBI
MaTEeMaTHYECKOIO
aHanusa u
MOJICIIUPOBAHUS B
TEOPETUUECKOM U
AKCTIIEPUMEHTAITHBHOM
HCCIICAOBAHUN
HaIPsKEHHO-
neGpopMHUPYEMBIX
COCTOSIHUM W3JICIINIA;
IIK-6

- BBINIOJIHATH PabOTHI B
obnactu Hay4HO-
TEXHHUYICCKOMN
EeITEIbHOCTH o
HCIBLITAHMIO, OIICHKE
IPEBECHBIX U  JPYTUX
KOHCTPYKITHOHHBIX
MaTepuasoB, HCIOIb3Ys
COBPEMEHHYIO
UCIBITATENbHYIO

anmaparypy;
Baagern:

OIIK-6

- COBpECMCHHBIMHU
HaIlTpaBJICHUAMU B
Pa3BUTHU MCTOOOB
pacucTa Ha NPOYHOCTH
IIK-6

— MCETOAaMU NPOBCACHUSA
KOMIIJICKCHOI'O TEXHUKO-

SKOHOMHYECKOTO
aHajau3a, a TaKXKe
METOJaMHU  IPOBEICHUS
CTaHIAPTHBIX

HUCIBITAaHUN o
ONPEAEIICHUIO

rokazareJeit ¢buznko-
MEXaHWYEeCKNX CBOICTB
HCIIOJIb3YEMOTO  CBHIPBS,
nory(habpuKaToB u

TOTOBBIX M3CIUM.

CBOMCTB
nomny¢ab-

MEXaHHNYCCKHUX
HCIIOJIB3YEMOI'O ChbIPbA,
PUKATOB U I'OTOBBIX HSI[GJ'IPIﬁ.

XOpo1I0

«XO0poIIo» 3aciayXUBacT O00ydJarouuiics,
KOTOpBIii ~ KOTOPBIM  METOJUYECKUE,
HOPMATHUBHBIE, pPYKOBOAILINE
MaTepUalibl U METOAbl HA MPOYHOCTb,
KECTKOCTh U YCTOMYHUBOCTH AJIEMEHTOB

CUCTEM TMpU MPOCTEUIIUX  BHUIAX
HArpy)XeHus.  YMeeT  BBINOJHATh
paboTsl B obnactu Hay4HO-
TEXHUYECKOH JESTEITbHOCTH o
HCIIBITAHUIO, OLCHKEC JPCBCCHBIX U
JPYTUX KOHCTPYKIIMOHHBIX

MaTepHajoB, UCTIONB3Ysl COBPEMEHHYIO
UCIIBITAaTEIbHYIO anmnaparypy. Bmageer
METOAaMHU MPOBCACHHA KOMIIJICKCHOTI'O
TE€XHUKO-3KOHOMHYECKOT0 aHajiu3a, a
TaK¥XKE METOJaMU IMPOBCACHUA
CTaHJapTHBIX UCTIBITAHUIN o
OIIPEIETICHNIO TIOKa3zaTened (u3mKo-
MEXaHUYECKUX CBOWCTB
HCTIOJIB3YEMOT0 CBIPBSI,
no1y(haOpUKaTOB M TOTOBBIX M3/EIHH.
Ho o6yuaromuiics nonyctun He Oosee
JBYX-TPEX HEO4YETOB U MOXKET
WCTPAaBUTh MX CAMOCTOSITEIbHO WJIH C
HEeOOJIBIION MOMOIIBIO MTPETo/iaBaTellsl.

YAOBJICTBOPHUTEJIBHO

«Y 1OBJIETBOPUTETIHLHOY CTaBUTCS
o0yyaromemycsi, y KOTOporo B OTBETE
UMEIOTCS  OTHeNIbHble MIpo0enbl B
YCBOEHUU BOIIPOCOB Kypca
TeopeTuIecKast MeXaHHKa HE
MPETSITCTBYIOLIHE YCBOEHHIO
MIPOTPAaMMHOIO  MaTepuajia. YMeeT
MPUMEHSTh IOJIyYEHHBIE 3HaHUSA 11O
TEOPETHYECKOU MEXaHUKE pu
peleHnn IIPOCTBIX 3a1a4y C
WCTIOIB30BaHUEM (POPMYIL.
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«HeynoBneTBOpUTEILHOY CTaBUTCS
oOydJaroemMycsi, KOTOpPBI HE 3HaeT

METOJUYECKHE, HOpPMAaTHBHBIE,
PYKOBOJIAIINE MaTepuaibl U METOIbI
Ha MPOYHOCTH, J)KECTKOCTb u

YCTOMYMUBOCTh 3JIEMEHTOB CUCTEM IMpU
MPOCTEUIINX BHUAAX HarpyxeHus. He
yMEeT BBHIMOJHATH pabOThl B 001acTu
HAyYHO-TEXHUYECKOH eATeIbHOCTH IO
WCIIBITAHUIO, OIICHKE JPEBECHBIX W
Hey/10BJIETBOPUTEJIBHO | APYTUX KOHCTPYKLMOHHBIX
MaTepHuaioB, UCHOJb3ysd COBPEMEHHYIO
UCIIBITATENIbHYIO  ammapatypy. He
BIIaJICET METOoJaMu MIPOBEACHUS
KOMILUIEKCHOTO TEXHHUKO-
SKOHOMHUYECKOTO aHajliu3a, a TakxKe
METOJaMH TPOBEACHUSI CTaHIAPTHBIX
HCTIBITAHU N o OIPEACIICHULO
nokasarenei  (PU3UKO-MEeXaHUYECKUX
CBOIICTB HCIIOJIb3yEMOTO CBIpPbS,
nos1y(paOprKaTOB ¥ TOTOBBIX U3JEIIUN.

4, MGTOI[I/I‘ICCKI/IC MaTepuajibl, OHNPCACIAOMUC MNPOUCAYPbl OLCHUBAHUSA 3HaHHI>i,
YMGHHﬁ, HaBBIKOB U OIIBITA ACATCIBHOCTU

Hucnmmumna TexHudeckas MeXaHWKa HalpaBlieHa Ha TMPUBUTH CTYIACHTAM HAaBBIKH
CaMOCTOSITEJIbHOTO ~ PELIeHHs  BONPOCOB  IPOYHOCTH, IPOBEACHHUS  HKCIEPUMEHTAIbHBIX
UCCIICIOBAaHHUI HANPSHKEHHO-1e()OPMUPYEMOTO COCTOSIHUS U3JICNUH, T.€. 3aJI0KUTh (GYyHAAMEHT IS
peleHus TeX 3ajiay, KOTOpble MPUAETCS pellaTh BHITYCKHUKY B €r0 MPAKTUYECKOM NesTeIbHOCTH.

W3yuenne qucuuiuimHbl TexHu4eckass MeXaHUKa MpeyCMaTprUBaeT:

— JIeKIIMH,

— NPaKTUYECKHE 3aHATHS,

— DK3aMeH.

B xone ocBoenus pazzmena 1 OO6mume moHsATusa. PacueT reoMeTrpuueckux XapaKTepHUCTHK
MONEPEYHBIX CEYEHUI CTYIEHTHI JOJDKHBI YACHUTH COAEp)KaHUE Kypca, MoJesb Ae(GopMUpyeMOoro
TBEPJIOTO Tella, BHEIIHHWE W BHYTPEHHHE CHIIBI, HANpPSDKEHUS, IEepeMEeNIeHus, aedopMaliui,
JUHEWHBIE CUCTEMBI, MPUHIMIT HE3aBUCUMOCTU JIEHCTBHS CHJI, T€OMETPUUYECKUE XapaKTEPUCTUKU
MIOTIEPEYHBIX CEYCHHUH, OCHOBHBIC TTOHATHUS, MOMEHTBI HHEPIUHU MPOCTEUIINX U COCTABHBIX QUTYD,
U3MEHEHHEe MOMEHTOB WHEPIUH TpU MapajuIeIbHOM TEepeHOce OCeH, MOHSTHE O TJIABHBIX OCAX
UHEPIH, OCHOBHBIE CBOMCTBA MOMEHTOB.

B xone ocBoenus pasznena 2 PacrsbkeHue W ckaTue: NMPOJAOJIbHAS CHIIA, HANpPSDKEHUS B
MOTIEPEYHBIX CeUEHUsX, AedopMaliy, 3aKoH [ yka, nepeMelieHus: CeYeHU, BIUSHUE COOCTBEHHOTO
BeCa, MEXaHMUYECKUE XaPAKTEPUCTUKA MATEPUANOB, METOAMKH pacdyeTa Ha MPOYHOCTH JIEMEHTOB
MallliH W COOPY)XEHUH, TOTEHIMaJbHAas SHEpPrus JeQopManud, pacdyeT CTaTHYECKH
HEOIPEIEIMMBIX CUCTEM C PACTSIHYTBHIMH (C)KaThIMHU ) SJIEMEHTAMH.

B xozne ocBoenus pasaena 3 CaBur u KpydeHue: 3akoH ['yka MpH 4HCTOM CABHIE, MOJIHAS
dbopma 3amucu 0000IIEHHOTO 3aKoHa ['yKa, MpakTUYeCKUe pacueThl Ha CABUT, KpyTsmmii MOMEHT,
KpY4YEeHUE CTEpXKHEW KPYIJIoro MONEpeyHOro CeUYeHUs, HapsHKeHus U aeopMalvy, HalpsHKeHHOE
COCTOSIHUE KPYTJIOTO CTEpPKHS NMPH KPYYSHHH, IOTEHIIMAIbHAS YHEPTHs, KPYYCHHUE CTEpPKHEH TpHu
yIpYTroIIacTU4ecKoil pabore Mmarepuaia, HWIMHAPUYECKUE MPYXKHUHBI C MalbIM IIaroM BHTKA,
MIOHATHE O KPYUYEHHUH CTEPKHEH HEKPYTIIOTO IMMONIEPEYHOTO CEUCHUSI.

B xozne ocBoenus paznena 4 M3rub 6anok: cuiioBble GakTOpbl MPH U3rHOe, peakluu CBs3ei,
muddepeHMaTbHbIe 3aBUCUMOCTH IMpH HM3ru0e, MOCTpOEHHE HHIop B Oalikax, HOpMalbHbIE
HaNnpsDKeHUsT TPH YUCTOM M3TuOe OajoK, KacaTeslbHbIe HAINpsDKEHUs TpU HM3Tude, aHaiu3
HaNpsDKEHHOIO0 COCTOSIHMSI OalKM, IVIaBHBbIE HANpsDKEHUs, NOTEHLIMalbHAs dHEprus aedopmanuu
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OaJIKU TIPH TUIOCKOM M3THOE, YIPYTrOMIacCTHYECKUI N3TH0, 0COOEHHOCTH pacyeTa COCTaBHBIX OAJIOK.

B xone ocBoeHus pazaena S ['Munoressl IIACTUYHOCTH M pa3pylleHus (TUIIOTE3bl IPOYHOCTH):
Ha3Ha4yeHHe TUIOTe3 IMPOYHOCTH, IMepBas TUIIOTEe3a IPOYHOCTH, BTOpasi U TPEThs TUIOTE3bI
MPOYHOCTH, SHEPreTHUUYECKUE THUIIOTE3bl MPOYHOCTH, KpaTKUE CBEIACHUS O APYrHMX THIOTe3ax
MPOYHOCTH.

B xome ocBoenust pazmena 6 HanpspkeHHO-IehOpPMHUPOBAHHOE COCTOSIHHS: TUIOCKOE
HANpPSDKEHHOE COCTOSIHME, HANpshKEHHE MO HAKJIOHHBIM IUIONIAJIKaM, TJIaBHbIE HANPSDKEHUS, KPYT
Mopa, TpOCTPAaHCTBEHHOE HANPSDKEHHOE COCTOSIHHE, ae(OpMHpPOBAHHOE COCTOSHHE B TOYKE,
00001ICHHBIN 1 00bEMHBIN 3aKOHBI [ yKa.

B xone ocBoenus pazaena 7 CloKHOE COMPOTUBICHUE CTEPXKHS: KOCOM M3THO, COBMECTHOE
JIEHCTBHE PACTSDKEHME (C)KATHS) M M3ruOa, BHEIIGHTPEHHOE pacTshKeHHue (CKaTue), sapo CEYCHHS,
U3rud ¢ KPyuE€HUEM KPYTJIbIX BAJIOB.

B xome ocBoenms paszmena 8 YCTOMYMBOCTh CXATBIX CTEp)KHEW: OOIIHME TOHSTHS,

ONpEe/IeJICHUE KPUTUYECKONM CWIJIbL, KPUTHYECKOE HAMNpsHKEHHE, YCIOBHE  YCTOMYMBOCTH,
HCIOJIb30BAaHUE YCIOBUS YCTOMYMBOCTH, IPOAOIBHO-TIONIEPEUHBIN H3THO.
B xone ocBoenus pazgena 9 Jlunamudeckoe aedcTBHE HArpy3ok. [IpoyHOCTH MpH HUKIMYECKH
MEHSIIOLIUXCA HAMPSOKEHUSIX: OCHOBHBIC TIOJIOKEHUS, PACUEThl JJIEMEHTOB, MABIKYIIUXCS C
U3BECTHBIMH YCKOPCHHSMH, YyIapHbIE HArpy3Kd, HArpy3Kd TPH BBIHYXJEHHBIX KOJICOAHUSX,
MOHATHE OO0 YCTAJIOCTH METAJIOB, XapaKTEPUCTUKH IUKJIOB HANpPSDKEHUH, KpUBas yCTaloOCTH,
npeaesl BBIHOCIMBOCTH, JUarpamMma MpeAelbHBIX aMIUIMTYJ, pacueTbl Ha BBIHOCIHUBOCTH MpHU
UKINYECKOM Harpy>KeHUH.

[Tpu MOATOTOBKE K PK3aMEHY HEOOXOAMMO O3HAKOMHTHCS C SK3aMEHAIIMOHHBIMHA BOIIPOCAMH.
Ha ocHOBe 3TOro Haji0 COCTaBUTH IJIaH MOBTOPEHHUS M CHUCTEeMaTH3allKi y4eOHOTO MaTepuasa Ha
KaKIbI neHb. Henmb3si orpaHM4MBaATHCA TOJIBKO KOHCHEKTAMHU JICKLHUH, CleayeT mNpopadboTaTh
pEKOMEHIyeMble TperoaaBareneM ydeOHble mocobus u aureparypy. HeobxonmMo BHUMATENBHO
IPOYUTATh U YSICHUTHb CyThb TPEOOBAHMIM KOHKPETHOTO 3K3aMEHAllMOHHOIO Bompoca. B oraenbHOMI
TETpPaau Ha KaxXIbli SK3aMEHAIIMOHHBIM BOMPOC CJEIYyeT COCTaBUTh KpAaTKUil IJlaH OTBETa B
JIOTUYECKON IMOCIIEJIOBATEILHOCTH U ¢ (UKcalued HEoOXOJMMOro HMJUTFOCTPATHBHOTO MaTepuaia
(mpuMepbl, PUCYHKH, CcXeMbl, Iudpbl). Ecnu oTnenpHble BOMPOCH MPOTPaAMMBI  OCTAIOTCS
HESICHBIMH, WX HEOOXOJMMO HAIHMCATh HA IMOJSX KOHCIIEKTA, YTOOBI BBISICHUTH Ha KOHCYJIBTAIlUH.
OcCHOBHBIE MOJOKEHHS TEMBI (IIPaBUIIA, 3aKOHBI, OMPEICICHUS U Jp.) MOCle TITyOOKOr0 OCO3HAHHE
WX CyTH CJEIyeT 3ay4uTh, TMOBTOPSISI HECKOJbKO pa3. BaxkHelmyro uHpOpMaIUIO CIETyeT
0003HaYaTh APYTUM LIBETOM, STO MOMOTaeT Jydlle 3allOMHUTh MaTepuai. Korjna Bce mOBTOpeHO U
CUCTEMATHU3UPOBAaH BeCh Y4eOHBIM MaTepuan, He0OXOJUMO MEPECMOTPETh €ro €Ile pa3 yXKe Cco
CBOMMH 3aUCSIMH, IPOBEPSIsi MBICICHHO, KaK YCBOCHA KaXKAas TeMma.

YnobHee rOTOBUTHCSA K JICKIUSM, TMPAKTUYECKUM 3aHSATHUSAM, 9K3aMEHY B UHUTAJIBLHOM 3ajie
OMONMMOTEeKH WU B CHEIHAIM3UPOBAHHOM yueOHOM kaOuHere. B TedueHHEe CyTOK HEOOXOAMMO
YIEIATh CAMOCTOSITENbHOM padboTe 4- 6 yacoB, aenas yepe3 Kaxable 1,5 yaca nepepbiB Ha 15 MuH.

PaGotra c nuTeparypoil sBIseTCS BAXKHEUIIUM DSIEMEHTOM B TOJYYEHUH 3HAHMNA TIO
nucturuae. [Ipexae Bcero, He0OX0IUMO BOCIIONIB30BATHCS CITUCKOM PEKOMEHIYEMOM MO JaHHOU
TUCITUIIIMHE JUTepaTypol. JlomonMHUTebHBIE CBEASHUS MO M3y4yaeMbIM T€MaM MOXHO HaWTH B
IepruoInYecKo reyatu u MaTepHere.

51



Ilpunosncenue 2

AHHOTANMUSA
padoyeil mporpaMMbl JUCHUILIHHBI
Texunueckas MeXaHuKA

1. Heab u 32124y AUCHUTLTHHBI
Llenpr0 H3yuyeHUs JUCLUUIUIMHBI SBJISETCSA: IPUBUTH CTYACHTAM HaBbIKHU CaMOCTOSITEIBHOTO
pellIeHUsT BOIPOCOB MPOYHOCTH, IMPOBEIACHMS SKCIEPUMEHTAIbHBIX HCCIIEJOBAHUM HAIpPSKEHHO-
neOpMUPYEMOT0 COCTOSTHUSL W3JENHMA, T.€. 3alI0XKUTh (yHIAMEHT A pelIeHus TeX 3ajad,
KOTOpBIE IIPUIETCS peLIaTh BHITYCKHUKY B €0 IPAKTUYECKON JESITEIIbHOCTH.

3az[aanI/I M3Y4YCHUS TUCLUIITINHBI SBJISICTCS .

- U3Y4YCHUE IIOBCACHUIA PI3,I[€J'IPII>1 nona Hany3KOI‘/'I, HU3YUYCHUC CYHIHOCTHU HBJ'IGHPIFI, MMPpOUCXOJAIINX B
z[e(bopMpreMHX TCJIaX, PaCCMOTPCHUEC MCTOAOB pacCu€Ta Ha HPOYHOCTL IIPU PA3JIMYHLIX BHIAAX
,I[e(bOpMaI_[I/II/I C Y4CTOM CTATHYCCKUX U JUHAMHUYCCKUX HAI'PY30K, TECMIICPATYPHBIX, MOHTAXXHBIX
BOSI[GIZCTBPIIZ H IpoHeCCOB, CBA3AHHBIX C MUIMTCIIBHOCTBIO 3KCIUTyaTallun HSﬂCHHﬁ, a TaKiKC O630p
COBPCMCHHBIX HaHpaBJIeHI/If/'I B Pa3BUTHHU MCETOJOB pacycTa Ha IPOYHOCTD.

2. CTpyKTypa IMCHHUILIUHBI

2.1 PacmpenencHue TPYAOEMKOCTH IO OTACIBHBIM BHUJAM Yy4YEOHBIX 3aHATHN, BKIOYAS
camocTosTenbHyto padory: JIk — 18 u., [13 — 36 u., CP — 54 4.

OO61mas TpyA0€MKOCTh IUCHHUIUINHBI cocTaBisieT 144 yaca, 4 3a4eTHBIX €AMHUIIBI.

2.2 OcHOBHbIE pa3fienbl TUCHMILIMHBL: OOuire noHsTusa. PacueTr reoMeTpuyecKiX XapaKTepUCTHK
MOINIEPEYHBIX CEYEHUN.

2 — PactsbkeHMe U cKaTHe.

3 — CnBur H Kpy4eHHe.

4 — N3rub6 Gainoxk.

5 — I'unote3sl IIIACTUYHOCTH U pa3pylIeHUs! (TUIOTE3bl IPOYHOCTH).

6 — HanpsixeHHO-1epOpMHUPOBAHHOE COCTOSIHUE.

7 — C0oKHO€ COTIPOTUBIIEHUE CTEPXKHSL.

8 — YCTONUMBOCTD CXKATBIX CTEPIKHEH.

9 — JlmHamu4eckoe JeiicTBre Harpy3ok. [Ipo4HOCTh MpH MUKIMYECKH MEHSIOMINXCSI HATIPSHKCHHSX.

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (epeYeHb KOMIeTeHIMiA)
[Tpouecc u3yueHus: AMCUUILIIMHBI HAaNpaBiieH Ha (pOpMHUPOBAHHE CIEAYIOUINX KOMIETEHIIHIHA:
- OIIK-6 - crmocoOHOCTh MCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX IUCLUIUIMH B
HpO(i)@CCHOHaﬂBHOﬁ ACATCIBbHOCTH, IMPUMCHATH METOABI MaAaTEMATHUYECCKOT'O aHaJln3a n
MOJIEIUPOBAHMS, TEOPETUUECKOTO M SIKCIIEPUMEHTAIBHOTO HCCIIEJOBAHUS,
- [IK-6 - crmocoOHOCTh pa3pabaThiBaTh pabOYyI0 MPOCKTHYIO W TEXHHYECKYIO JIOKYMEHTAIIWIO,
oOpMIIATH 3aKOHYEHHBIE MPOEKTHO-KOHCTPYKTOPCKHE pabOThl € TPOBEPKOM COOTBETCTBUI
pa3pa6aTHBaeMHx IIPOCKTOB U TEXHUYECKOMN JOKYMCHTAIMKU CTaHAapTaM, TCXHUYCCKUM YCIOBHAM
U JIpYTYM HOPMATUBHBIM JOKYMEHTaM.

4. Bux npoMeKyTOYHON aTTecTallMu. 3K3aMeH.
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Hpunaoxenune 3

IlIpomoxkon o 0ononneHuAX u U3MEHEHUAX 8 padoueil npozpamme
na 20__ -20 YueoHblil 200

1. B pabGouyro nporpamMmmy 1o JUCHUIUITMHE BHOCSATCS CIIEAYIOUINE JOMOTHEHUS:

2. B pabouyto nmporpaMmMy Mo JUCHUILIMHE BHOCATCS CIEIYIOIIUE U3MEHEHUS:

[TpoTtokon 3acemanust kadeapsr Ne OT«__ » 20 r.,

(paspabomuux)

3aBenyroumii kadeapoit

(noonucs) (®.1.0.)
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[IporpamMa  cocTaBieHa B  COOTBETCTBUM C  (peAepajibHBIM  TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM BBICHIETO0 OOpa30BaHUS IO HarpaBleHHIO MoAroToBku 15.03.02
TexHomornueckune MamuHbl U o0opynoBanue ot «20» okTsopst 2015 1. Ne 1170
s Hadopa 2015 roaa: u yue6usiM manoM @I'BOY BO «bpl'Y» nist ounoit popmbl 00ydeHus: ot
«03» uroirst 2018 r. Ne 413;

s Hadopa 2016 roaa: u yue6usM mwanoM @I'BOY BO «bpl'Y» nist ounoit popmbl 00ydeHus ot
«03» uroirst 2018 1. Ne 413;
s Hadopa 2017 roaa: u yue6usM mianoM @I'BOY BO «bpl'Y» nist ounoit popmbl 00ydeHus ot
«03» uroirs 2018 r. Ne 413;
s Hadopa 2018 roaa: u yue6usM manoM @I'BOY BO «bpl'Y» nist ounoit popmbl 00ydeHus ot
«03» uromns 2018 r. Ne 413,

IIporpammy cocraBuiI:

I'epacumos C.B., K.T.H., TOIEHT

SIxoBneB B.B., K.T.H., JOIIEHT
Pa6ouas nmporpamMmMa paccMOTpeHa U YTBEpXK/IeHa Ha 3acenanuu Kadeapst MMul
ot «14» nexabps 2018 r., mpotokon Ne 3

3asenytommii kadeapoit MMulI JLIL. I'puropeBckas
COI''TACOBAHO:

3aBenytromnmii kapeapoit BullJIP B.A. UBanos
Hupexrop OUOIMOTEKH T.®.CoTHuk

Pabouas nporpamma ogoOpena Mmetoaudeckoii komuccueit M®

otT «14» nexabps 2018 r., mpotokon Ne 4

[Ipencenarens METOANYECKON KOMUCCUU (DAKyTbTETA I'.H. I1nexanos
COT'JTACOBAHO:

Hauvanbauk

y4eOHO-METOIUUECKOTO YIPaBICHUS I'.II. HexxeBeng

Peructpanmonssiit Ne

(METOIMYECKHI OTIEN)



