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Pasznea 1. IlepeyeHs KOMIIETEHUMH, C YKa3aHHEM ITANOB UX ()OPMUPOBAHUA B
npouecce 0CBOCHUS AMCUUIIMHBI

[Tnanupyembie pe3ysbTaThl | BUIbl OIICHOYHBIX CPEICTB/
dopmupyembie o0yueHHsI o JTUCLHUIUIAHE, | (P pa3aena B JaHHOM JIOKYMEHTE
KOMITETCHITUH XapaKTePU3YIOIIUe 3TaIbl

(hopMUPOBaHHS KOMITETEHITHA
OIIK-3: CnocoGen |3HaTh: baok A —

NPUHAMATH - TpeOOBaHUI OXpaHbI TPYa, DpoHTAIBHBIIA OMPOC
pelieHust B 0e30MmacHOCTH Tect

npo¢ecCHOHATbHOM | XKU3HEIEATEIbHOCTH U 3aIUThHI
chepe, ncoIb3ysl | OKPYIKAIOLIEH CPEIbI IPU

TeopeTHYeCcKHe BBITIOJTHCHUH
OCHOBBI U CTPOUTENbHO-MOHTaXXHBIX PaloT,
HOPMATHBHYI) PEMOHTHBIX paboT U paboT 1Mo

0azy PEKOHCTPYKIUU CTPOUTETBHBIX
CTPOMTEIbCTBA, 00BEKTOB Baok B —
CTPOUTEIbHOM - o0111ee yCTPONUCTBO U MPUHIUIBL | TecT
HHIYCTPHUHU H paboOThI OCHOBHBIX THIIOB Jokian
KUJTUIIHO- CTPOMUTENbHBIX MAIlIUH U

KOMMYHAJIbHOTO o0opyioBaHus, 00JIaCTh UX

xo3s1iicTBa MIPUMEHEHUS, YMETh: MPOU3BOAUTH

OIICHKY TIPOU3BOJAUTEIILHOCTH
CTPOMUTENBHBIX MAIlIUH U

MEXAHHU3MOB, biok D

HMCIOJb3YEMbBIX B CTPOUTEIILCTBE IIprumepHBIe BOIPOCHI VTSl IPOBEPKH

- CIIOCOOHOCTHIO 110 peanu3auu ypoBHs obyueHHoctH «3HATH, YMETD u
Mep TEXHUKU 0€30IacHOCTU U BJIIAJIETB» (9K)

OXpaHbl TPY1a HA CTPOUTEIIBHBIX

00BEKTAX

Ymerb:

- IPOBOJUTH OPTaHU3ALIUIO U
BBITIOJTHEHUE CTPOUTEITBHO-
MOHTaXXHBIX paboT, paboT 1o
IKCILTyaTaIuH,

00CITyKMBAaHUIO, PEMOHTY U
PEKOHCTPYKIHH 3JaHUM,
COOpYKEeHHI U 00BEKTOB
KUTAITHO-KOMMYHAJTLHOTO
X0341CTBA

- POU3BOJIUTH OIICHKY
MIPOU3BOIUTEILHOCTH
CTPOMTEIILHBIX MAIIHH U
MEXaHHU3MOB, UCIMOJIb3YEMBIX B
CTPOUTEIIbCTBE

- MeToJlaMu 00OCHOBaHUs BBIOOpA
CTPOUTEIILHBIX MAIIHH.




[Inanupyemsle pe3ynbTaThl | BUubl OlIEHOUHBIX cpencTB/

dopmupyembie oOyueHus 10 TUCIUTLINHE, | (P pasnena B JAHHOM TOKYMEHTE
KOMIICTCHIINN xapaKTepmonmHe 3Tallbl

(hopMHUPOBAHKS KOMIIETEHITUN

Baanernb:

- CITOCOOHOCTBIO 110 peaTn3aIuu
Mep TeXHHUKHU O€30MacCHOCTH U
OXpPaHbI TPYy/1a HAa CTPOUTEIBHBIX
00BeKTax

- II0JIB30BAaTh OCHOBHBIMHU BHIAMU
Y TUTMIAMH Hay9YHO-TEXHUYIECKOU
nHpopmaruu

- HaBBIKaMU TPUMEHCHUS
HEO0OXO0AUMOM MHGOPMAITIH JIJIs
pelIeHUs TOCTABIICHHBIX 3a7a4

Pa3znen 2. TunoBbie KOHTPOJIbHBbIE 3aJaHUS M NHbIE MATEPHUAJIbI, HEOOXOIUMbIE
IJIl OLEHKHU IUIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHsl MO JUCHHMILUIMHE (OLEHOYHbIE
cpeacrBa). Onmcanue mnoka3arejied W KpPUTEPHEB OICHUBAHUS KOMIIETEHIIUIA,
ONMUCAHUE IIKAJ OLleHNBAHMSI.

Coaep:xanue pa3aejioB U TeM TUCIUIIHHBL.

TeopeTrnueckasi YaCTh JUCUUILIMHBI

Pa3gen |. O0mme noHATHS U OCHOBHBIE ONpeIeIeHHUs].
Tema 1. Llenu u 3a1a4, OCHOBHbIE TUNIOTE3bI U NPUHIUIBI CM.
enu, 3anaun, OCHOBHBIE THIIOTE3a U IPUHIUIBI CONPOTHUBIEHNE MaTepranoB. [IoHATHS TPOYHOCTH KECTKOCTH U
ycroiunBocTH. Kitaccnukanys BHEIIHUX CHII M pacdeTHas! CXeMa 3JIEMEHTOB KOHCTPYKIIUH.
Tema 2. Merton ceuenuil. Buytpennue ycunus. [Tonstust o BHyTpeHHUX cuiiax. OnpeneneHue BHYTPEHHUX CHII U METOJ
ceyeHHi. [ TaBHBIM BEKTOP CHUJI M I1aBHBIA MOMEHT. KOMIIOHEHTHI BHYTPEHHUX YCUIIHM.
Tema 3. Hanpsokenus u nedhopmaniyis ¥ CBA3b MEXKIY HUMH.
[MonsiTHs 0 HANPsDKEHHUAX U IeOpMaIKIX B TOUKE TBEPAOTO TEJ0, KOMIIOHEHTHI TeH30pa HanpshkeHnH. CBs3b MKy
HaTpPSKCHUSAMH U KOMIIOHEHTaMH BHYTPEHHUX yCHIHHA. CBA3b MEXIy HanpsDKeHHEeM U eopMarysaM, 3akoH ['yka.

Paznen Il. LleHTpajbHoe pacTsizkeHHe U CXKATHE.

Tema 1. OceBoe pacTsoxenue — cxarue. Hanpspkenne n nedopmanust npu pacTsokeHud. [IpogonbHOe cuila 1 HanpsHKEHHS,
a0coJroTHas U OTHOCHTENbHAs Aedopmarust pu pacTsokeHun. [lonepeunast nedopmanus. Cratudeckn auddepeHnnanbabe n
UHTETrpajJbHbIE 3aBHCUMOCTH IIPH LEHTPAJbHOM pAacTsHKEHHM W cxkaThd. [eomerpuueckue  nuddepeHnnanbHble |
UHTErpaibHble 3aBHUCUMOCTU U INPH LEHTPAIbHOM pAaCTKEHUU-CKATHH. (DU3Hueckas CTOpPOHA  3aJaud LEHTPAIbHOIO
pacTspkeHHsI-cxatust Opyca. 3akoH ['yka. [loTeHnMansHast sHEprus yrnpyroi neopManuii Ipyu pacTsKEHHH.

Tema 2. MexaHUueCKUE XapaKTEPUCTUKHY MaTEpUANIOB PaCUEThI HA IIPOYHOCTb.

Koaddunument ITyaccona. Moayns FOnra. [Tokazateny mpoYHOCTH U MIIACTHYHOCTH MaTepuajoB. HampspkeHus B TOTMEPEYHBIX
cedeHHsIX Opyca IpH pacTsHKCHUU-CKATHH. PacueT Ha MPOYHOCTH NMPH IIEHTPATHHOM PaCTSIKECHUH-COKATHH.

Tema 3. CTaTudecky onpeaeuMble B HEONIPEAeTUMBbIE CHCTEMEI.
MeTtoanka pacdeTra HamnpsDKEHHO-IE(HOPMHUPOBAHHOTO COCTOSIHHS TIPH IIEHTPAIbHOM PACTSHKEHHH-COKATHH (CTaTHUECKU
ompeieTuMble KOHCTPYKIUH) PacueT ctarndeckn HeonpeaemuMbIX cucteM. HanpspkeHne Ha HAKIIOHHOM CeUeHHH.

Pazpen Ill. IIpsimoii u3rud.

Tema 1. 'eomeTpuueckue XapakTEpUCTUKH IUNIOCKHX CEUCHHH.
I'eomeTprueckne xapakTepucTHKN cedeHni. Oomuue nonosxenus. CTaTHdeckne MOMEHTHI U LICHTP TSDKeCTH ceueHuid. Teopus
MOMEHTOB UHEpLUH. MI3MeHeHne MOMEHTOB MHEPLIMH IIPU ITOBOPOTE OCel KOOpAMHAT. [ 1aBHBIE OCH MHEPIHH.

Tema 2. Toustue 006 u3rude Gaynok. BHyTpeHHue ycuus npu usruoe.
OOmwue onpeneneHus, TIaBHbIE INIOCKOCTH U INIOCKOCTh NOTpYykeHus. [Inockuit mpsimoit n3ru6. BHyTpeHHne ycumus,
n3rudaromKil MOMEHT U MOTIepeydHas CHIa, IIpaBuiIa 3HaKoB. [locTpoeHne 3Mop BHYTPEHHNX YCHITHH.



Tema 3. JluddepeHnnanbHble 3aBUCUMOCTH MEXIy BHYTpEHHUMH ycrmmsaMu. Teopema JKypasckoro.
JuddepeHnnanbHble 3aBUCUMOCTH MEXAY BHYTpeHHUMH ycuusimu. ClieIcTBHS, BRITEKatomue n3 reopeM JKypaBckoro un
IIpaBuJia KOHTPOJIS SIIOP MONEPEYHBIX CHJI M U3rNOAIOIINX MOMEHTOB.

Tema 4. Yucteiid u3rub. ['Mnore3sl 1 HanpsHKEHHUS IPU YHCTOM H3THOE.
I'eomeTpust neopmaliiv, OCHOBHBIE THIIOTE3bI U HOPMaJIbHOE HAIIPsHKEHUE MPU YUCTOM H3rHoe.

Tema 5. Hanpspkenus npu nonepeunom usrude. ®@opmyia Xypasckoro.

Tema 6. Pacuerbl Ha NPOYHOCTH NpH U3TKOE. Y CIIOBHE IPOYHOCTH.
YcnoBue mpoYHOCTH MPH U3rH0e M0 HOPMAIBHBIM M KacaTeNIbHBIM HANPsHKEHUSIM. PacdeTs! Ha mpounocTs. Tpu Trma 3ama4
pelaeMsl C HCIONb30BaHUEM YCIOBUHM MMPOYHOCTH. Y CIIOBUSI TOYHOCTH JJIsl HECUMMETPUYHOTO CEYEHUS 1
Pa3HOCONPOTUBIIAIONINXCS MATEPUAIIOB.

Tema 7. Ilepememenus mpu u3rude. YpaBHEHHS yIIPYTON JTHHUH OAJIKH.
PacudeTsl 31EMEHTOB CTPOUTEIBHBIX KOHCTPYKIUH MO MPEAEIbHBIM COCTOSTHUSAM, YCIOBUS KECTKOCTH. JIMHEHas U yrioBas
nedopmarus n3rudaeMbIX 31eMeHToB. [JuddepeHnnansaoe ypaBHeHHE YIIPYToit THHAN Oanki. MeToIsI onpeneneHus
nepeMeIneHnii. MeTo HenmoCpeACTBEHHOTO UHTETpUpOBaHus, Teopema KacTumisso.

Tema 8. Metoa HauanbHBIX MapaMeTpoB. PacueTsl Ha XKECTKOCTb.
YHHBepcallbHOE ypaBHEHHE H30THYTOW OCH OajiKkH. Y paBHEHHUS! METO/Ia HaYaIbHBIX TApaMETPOB IS JMHEHHOTO U YTIIOBOTO
nepemerieHus 6anok. PacueTsr Ha KeCTKOCTb.

Tema 9. Unrerpan Makcemia — Mopa u ciocod Bepemaruna.
[MoreHuuanbHas sHepTUs ynpyroi aedopmaiuy 1 paboTa BHEUIHUX CHJI ITpu u3rube Opyca, Teopema Kitaneiipona. MuTerpan
Maxkcgemioa-Mopa, criocod Beperiaruna.

Pazgen 1IV. CioxHoe compoTHBIIeHHE
Tema 1. Kocoii u3ru6 u BHEIICHTPEHHOE PACTSDKEHHE — CxKaTue. SIIpo ceucHue.
[ToHsiTHe 0 CI0)XKHOM CONPOTHBIEHUH OpycheB. Kocoit n3rub, HanpshkeHUe npu KOCOM M3rHOe U YCIIOBUE IPOYHOCTH.
BHerneHTpeHHOE pacTskeHue cxarue. HanpskeHue, yciioBre MPOYHOCTH U HEHTpasibHas OCh IPH BHEIICHTPEHHOM
PacTSDKEHHMHU U CoKaTUU. SInpo ceueHue.
Tema 2. YCTOHYMBOCTB CXKATHIX CTPEKHEH, hopMyia Diinepa.
[MonsaTHe 00 YCTOMYMBOCTH CTEpKHEH U KpuTHUecKas cuia. OnpeencHue KPUTHIeCKO# CHiibl, popmyna Ditnepa. Biusuue
croco00B 3aKpeIUICHUS Ha BEIMIHHY KpUTHUYECKOH cibl. KpuTmueckoe HanpspkeHue, popmyna SAcuackoro. [Ipenemnst
MIPUMEHNUMOCTH (HOpMYJIBI Ditnepa.

IpakTnyeckue 3aHATHSA
Pazpnen I1. LlenTpanbHoe pacTsHKeHHE-CKATHE.
Tema 2.1. Ctatuuecku onpeaenuMble 3a1a4i PACTSDKEHUS U CKaTHs. PacueTsl Ha IPOYHOCTD.
Tema 2.2. CraTudecku HeonpeaeaMble 3a1a41 PACTSDKEHUS M CkaTusl. BiusHue n3MeHeHHs TeMIIepaTyphbl Ha HAIIPSKEHHs! B
CTaTUYECKH HEONpeIeNuMOoN cucTeMe. BIusiHIe HEeTOYHOCTH U3TOTOBIICHHS 3JIEMEHTOB B CTATHYECKU HEOIIPEeTUMON CHCTEME.
. Paznen 111. [Ipsmoii uzruo.
Tema 3.1. ['eomMeTpruecKre XapaKTEPUCTHKH INIOCKUX CEYCHHIA.
Tema 3.2. M3ru6 cratudecku onpeneuMbix 0anok. [loctpoenue smrop.
Tema 3.3.PacueTsl Ha IPOYHOCTH MPH U3THOE.
Tema 3.4. V3ru0 ctaTH4ecKH ONPENEIUMBIX paM U KPHBOJIMHEHHBIX OaJIOK.
Tema 3.5. Onpeznenenne nepeMeIeHnit B 6aaKax METOOM HadalbHBIX apaMeTpoB. PacdeT Ha MPOYHOCTD U KECTKOCTD
Tema 3.6.4 Onpexnencuue nepemenieHnii meronom Makceemra-Mopa u cioco6om Bepemaruna.
Pazgen 1V. CioxkHoe compoTHBIEHHE.
Tema 4.1. BHenieHTpeHHOE pacTsDKEHHE U cKaThe. Sapo cedeHue.
Tema 4.2. YCTOHYMBOCTH CXKATHIX CTEP)KHEH. PacueT Ha yCTOHYNBOCTS.

JlabopaTopHbie padoThl

NeNe 1 HaMMEHOBaHHMS PA3IENOB U Hens u coneprxanue maboparopHor | Pesymprarser mabopaTtopHOii paboTHI
TeM (B cooTBeTcTBUH 1. 3.3) paboTsl
JlaboparopHras pabora Nel «/lnarpaMMa pacTspKEHHSI MATOYTIIEPOIMCTOMN CTaIIM
Pazpnen |. LientpansHoe pactsokenne | Iloctpoenne auarpaMMel | O3HaKOMIICHHE c
T e ma 4. OceBoe pacTsKeHHE- | paCTSKEHUS IUIACTUYHBIX | 3aKOHOMEPHOCTAMH Jeopmanuu
cxKaTue MaTepHuaosB. Onpenenenue
XapaKTEePUCTHK MPOYHOCTU u
TUIACTUYHOCTH
JlabopatopHast paboTa Ne2 «/cnplTaHHe MaTepHaIoB HA CKATHUE»
Paznen |. LientpansHoe pactspkenne | OrmnpeneneHue NpeesioB POYHOCTH O3HakoMIIEHUE C
U CXKAaTHE. Ha C)KaTHE Pa3NIMYHbIX MaTepUaoB 3aKOHOMEPHOCTSIMU JiehopManuu




Tewma 4. OceBoe pacTsoKeHUE H
CKaTHe

Jlaboparopras paborta Ne3 «OmnpeneneHne MOIyJsi TPOAOTbHON YIIPYTOCTH

Pazmen |. LlenTpansHOE pacTsKeHHE

O3HaKOMJICHHUE C TIPUHIUIIOM

[Nomy4eHne BeTMUMHBI MOTYJIS

U CKaTue. paboTHI TEH30METPOB JIJIS IOHra. CpaBHeHue ¢ TaOIUYHBIM
Tewma 5. Mexanuueckue n3MepeHus JIMHEHHBIX nedopmannit 3HAYEHUEM
XapAKTEPUCTUKU u onpeneneHue moayist FOnra

JlabopatopHnas padbota Ne 4 «TapupoBka TCH30PE3UCTOPOB COIPOTUBICHUS

Paznen |. LlenTpanbHOE pacTsbKeHHE

O3HaKOMJICHHE C CYIHOCTBIO

IIpoBeneHuu TapupOBKU

U CXKaTHe. METO/1a TEH30METPHUPOBAHUS, CXeMa MIPOBOJIOYHBIX TEH30PE3UCTOPOB
Tewma 5. Mexanuueckue BKJIFOUEHUS TEH30PE3UC TOPOB, COIPOTHUBIICHHS
XapaKTEePUCTHKU NPUHLIUIIOM PabOThI
TEH30METPHUYECKUX MPHUOOPOB
Jlaboparopras pabota Ne5 «Onpenenenne kodhdunuenta ITyacconay
Paznen 1. LlenTpansHOE pacTsKeHHE Y6enuTscs B IOCTOSTHCTBE Omnpenenenne K03 durrienra
U CXKaTHe OTHOILICHHMS TTOTIEPETHON ITyaccona. CpaBHEHHE € TAOIUIHBIM
T ewma 5.Mexannyeckue nedopManui K MPOJOIEHOM. 3HauYCHUEM
XapaKTEePUCTHKU Omnpenenuts KO3QPUITHEHT

Ilyaccona

Jlabo

aTopHas padota Ne 6 «McrpITaHHE Ha cpe3y

Paspen |l. Yncrelii caBur.
Kpyuenue.
Tema 1. HampsokenHnoe
COCTOSIHUE MpH caBHre. 3akoH ['yka

Omnpenenenue mpeaesa MPOYHOCTH
pH cpese

CpaBHeHHUE ¢ TaOIMIHBIM
3HaYCHHUEM

JlabopaTopnas pabota Ne 7. « VcnipiTaHHe BUHTOBOW IPYKUHBI.

Paznen Il. Yuctelii casur u
Kpy4eHHe.
Tewma 2. Kpyuenue crepxHen
KpPYIJIOTO U HEKPYIJIOrO0 CEUEHUM.

Nzyuenue neopmaui BUTHIX
npyxuH. OnpeneneHue
KO3 PHIIUEHTA KECTKOCTU
NPy KHHBI

OnpeneneHre MOAYJIs CIBUTa
MaTepHaa npyKHHbI

3.4 Hepeqeﬂb U TEeMAaTUKA INCbMEHHBIX CAMOCTOATC/IBHBIX paﬁOT

Paznen
Paznen
Paznen
Paznen
Pasnen

|. llenTpasibHOE pacTsHKEHHE U CHKaTHe.

I1. l'eomeTpudeckne XapakTePUCTUKHU INIOCKUX CEYCHUH.
I11. I3ru6 cTatndecku onpenesInMBIX 0aJIOK U PaM.

V. BHeueHTpeHHOE pacTshKeHHe-CokaTHe. SIIpo ceueHue.
VI..PacdeTs! Ha yCTONYMBOCTE CIKATHIX CTEPIKHEH.

IV.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHME JUCIUIIJIMHbI
4.1. CnMcoK peKoMeHAyeMOoii JIuTepaTypsbl

©CoNoGA~WNE

OcHoBHAas
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5. METOJUYECKHUE YKA3AHUSI IO BBITIOJTHEHHIO PA3JIMYHBIX BUIOB PABOT T1O
JTACHUILINHE

5.1. MeTtoanveckue yKazaHus CTyAeHTaM
Oransl U3y4eHUs CONIPOTUBICHUS MaTePHATIOB BKIIIOYAIOT:

- ayJUTOPHBIE TEOPETUUECKHE (JICKLINH), TPAKTUUECKHE 3aHATHS U 1abopaTopHbIe paboThI (110 PacHHCaHHUIO);

- CaMOCTOSITENIbHOE H3y4YeHHE TEOPETHYECKOT0 Marepuasia 1o ydeOHMKaM M pEeLIeHHE 3aiad MO0 CyLIeCTBYIOLIUM
3aJaqHNUKaM, a TaK)Ke BBIMOJHEHHE PACUETHO-TpaUIECKUX 3a1aHUH, KOTOPBIE BBIIAIOTCS B YHUBEPCHUTETE;

- HHIUBHUAyaJIbHbIE KOHCYJIBTAINN (pacIHCcaHne KOHCYIbTALH NMeeTcs Ha Kadenpe);

JIexmust IO COMPOTHBIICHUIO MAaTEPHATIOB OOBIYHO CTPOUTCS TaK, YTO KaKABIM HOBBIH (PaKT, COOOIIAEMBIA JEKTOPOM,
SIBISIETCST JIOTMYECKUM CIICICTBHEM W3 paHee M3JIoxkeHHoro. Ecimm ciymarens He yMmeeT OepikaTh ce0si B COCTOSHHHU
HaNpspKEHHOTO BHUMAHHUSL, €CIIN OH HE MOXKET BCJIE] 3a JIEKTOPOM aKTHBHO MBICIINTb, €CIIM OH OTBJICKAECTCS XOTS ObI HA MUHYTY,
TO LETb PacCyXACHWH B CO3HaHMH IPEPBIBACTCS, BOCCTAHOBHUTH €€ OOBIYHO OYEHb TPYAHO, M MOCIEAYIOIIAsl 4acTb JIEKINU
yCBaMBaeTCs 3HAYUTEIBHO XYXKeE.

Co3HartenbHOE CIyIIaHUE JIEKIUH 110 CONPOTUBICHUIO MaTePHaIOB BO3MOKHO JIMIIb NIPY MTOJTHOM YCBOCHUHU MaTepHaia
MpeIbLAYIINX JICKIUH, ClIeA0BaTeNbHO, K JIEKIIUU HAaJJ0 TOTOBUThCS. BripodyeM, oMHOE MOHUMaHKE U3J1araeMoro MaTtepuana Bo
BpeMsi JIEKIIMHU, KaK IPaBWIO, HE JOCTUraeTCsi, M Kakas-TO €ro 4acTh OCTacTCsl HEYCBOGHHOW, HO 3TOro He HaJo OOSAThCA.
3akaHuMBas XKe N3yYeHHE KaKoro-Iubo paszesna, Heo0X0IuMO JOOUTHCS TOJIHOTO IIOHUMAaHUS BCErO €ro COIEpIKaHus, TaK Kak
BCE U3yUYCHHOE TIOHa00UTHCSI HE TOJIBKO CaMo Mo cede, HO U JUIS U3Y4YEHUsI CIIeUUaIbHBIX TUCIUILIHH.

PexoMeHnngyeTcss UYTeHHE KOHCIEKTa M Y4YeOHHMKA CONMPOBOXIATh pa300pOM THIOBBIX 33/a4, NPHUBOIUMBIX B
CYLIECTBYIOIIUX MOCOOMAX. BIoyHE 10CTaTOYHO OrpaHWYMTHCS TEMH 3a/adaMM, KOTOpBIE MPEATaraloTcsl Ha MPAKTHIECKHX
3aHATHAX M B KQUECTBE 3aJaHUs JJIsl CAMOCTOSATEIILHOW pabOThI, BaXKHO JIMIIb, YTOOBI BCE OHH OBIIIM PELICHBI CO3HATEIBHO, C
TIOJTHBIM TIOHUMaHUEM Ka)KIOTO 3Tama pPelIeHus.

Bosnbiryto moMoIp Ipy caMOCTOSITENIFHOM M3yY€HUH TEOPHU IIPHHOCUT COCTABIICHHE KOHCIIEKTA. B KoHCIekTe ciexyer
poaciiaTh T€ BbIKJIaJAKNU, KOTOPbIC UMCIOTCS B ylle6HI/IKe, YCTKO BBIITUCATHh OCHOBHBIC (l)OpMyJ'H)I U pEe3yJIbTaThl, CACTIATh TIOMETKHU
10 HCACHBIM BOIIpOCaM, YTOOBI HE 3a6I>ITI) IO HUM IPOKOHCYJbTUPOBATHCA.

[Tomuute! TosbKO CHCTEMaTHUECKOE N3YyUYEHUE JIFOOOTO IPeIMETa IIPUHOCUT PEabHYIO T0JIb3Y. BhICTPO BBI3yOpeHHSII
nepes 3k3aMeHoM 0e3 NOHUMaHUs O0JIbIION MaTepual ¢ Takoi ’e CKOPOCThIO 3a0bIBaeTCS.

5.2. MeToauuyeckue peKOMeHIAMH NPeNnoJaBaTe/IsiM

ITo mMepe oBaseHUs TEOPETHIECKUMH U MIPAKTHIECKUMH pa3felaMy AUCIUIUIMHEI, PENOoAaBaTelNo NeIeco00pasHo
pa3paboTaTh MaTpHily HanOoJiee MPENNOYTUTEIBHBIX METONOB 00ydeHHs W (opM caMOCTOATENbHONH PabOTHI CTYAEHTOB,
a/IeKBAaTHBIX BU/IaM JICKIIMOHHBIX ¥ NMPAKTHYeCKnX 3aHATHIA. HeoOxoanmo npexycMoTpeTs pa3BuTHe (OPM CaMOCTOSITEIIBHOM
paboThI, BBIBOJIS CTYJICHTOB K 3aBEPIICHHUIO U3YUYCHUS YUeOHOH NUCLUIUIMHEI Ha €€ BBICIIMIT ypoBeHb. [lakeT 3amaHuii ais
CaMOCTOSITEIbHONW paboThI ClleAyeT BBIAABATh B Hadalle CEMECTpa, ONPEACIINB NPEAEIbHbIE CPOKH MX BBIIOJIHEHUS U COadH.
3agaHus A7 CaMOCTOATENLHON paboThl JKeNaTeIbHO COCTABIATh U3 00sM3aTeNbHOW M (aKyIbTaTHBHOM 4yacTeil. OpraHu3sys
CaMOCTOSITETbHYIO PabOTy, HEOOXOAMMO ITOCTOSHHO 00yUYaTh CTyAEHTOB METOJIaM TaKOi pabOTHI.

By30Bckast JieKIis — TJIaBHOE 3BEHO JUAAKTHUECKOro LuKiIa oOydenus. E€ uenp — dopmupoBaHHe y CTYJIEHTOB
OPUEHTHPOBOYHON OCHOBHI JUISI TOCJEIYIOIIETO YCBOGHHUS MaTepHaslia METOJIOM CaMOCTOATEeNbHOW paboTwl. CopepikaHue
JIEKIMHU JTOJDKHO OTBEYATh CJIEAYIOUINM JIUIaKTHUECKHM TPEOOBAHHUSIM:

- M3JI0KEHHE MaTepuaja OT MPOCTOrO K CI0KHOMY, OT H3BECTHOTO K HEM3BECTHOMY;

- JIOTWYHOCTH, YETKOCTb M SCHOCTH B U3JIOKEHUH MaTepuaa;

- BO3MOXXHOCTb NTPOOJIEMHOTO U3JIOKEHHMS, TUCKYCCHH, THAJIOTa C IIETbI0 aKTHBU3ALUH JESITEIbHOCTH CTYACHTOB;

- OIopa CMBICJIOBOH 4acTH JICKIIMH HA MOJTMHHBIE (QaKThl, COOBITHS, SIBICHUS, CTATHCTHYECKHE 1aHHbIC;

- TecHas CBS3b TEOPETHUYECKHX IOJIOKEHUH 1 BBIBOJIOB C NMPAKTHKOM U Oyymiel nmpodeccHoHanbHOM 1esTeIbHOCTHIO

CTYZICHTOB.

[Ipy m3n0oXXKeHMM MaTepuaia BaXXHO NOMHHUTH, YTO MOYTH IIOJIOBMHA MH(MOPMALMHM Ha JICKIMM IeperacTcsl depes
WHTOHALUIO. YYHUTHIBATh TOT (DAKT, YTO MEPBbIA KPU3UC BHUMAHUS CTYACHTOB HacTymaeT Ha 15-20-i MuHyTaX, BTOpOil — Ha
30-35-it munyTax. B mpodeccnoHanbHOM OOUIEHUH HCXOAMTH W3 TOTO, YTO BOCIPHUSATHE JIEKIMHA CTYJEHTAMH MJIAIIINX H
CTapIINX KypCOB CYIIECTBEHHO OTIMYAETCS [0 TOTOBHOCTH U YMEHHUIO.

[IpakTryeckue 3aHATHS TPOBOAATCS MO Y3JIOBBEIM W HamOoliee CIOKHBIM BOTpocaM (Temam, paszjesiaM) ydeOHOH
nporpamMmbl. OHH MOTYT OBITH TOCTPOEHBI KaK Ha MaTepHaje OJHON JISKIINH, TAK U Ha COACP)KaHUHU JISKIIUH MO OIIpeIeEHHON
Teme. ['maBHasg m ompenessromas 0COOEHHOCTh JTIOO0OTO MPAKTUYECKOTO 3aHATHS — HAJMYUE DJIEMEHTOB TNPOOIEMHOCTH,
Juanora Mexxay NpenojaBaTesleM U CTYyJ€HTaMU U CAMUMU CTyAE€HTaMH.

IIpu moAroTOBKE NPAKTUUECKOTO 3aHATHS KEJNATEIBHO MPUIEPKUBATHCS CIELYIOIIEr0 aIrOPUTMA:

a) paspaboTka y4eOHO-METOIMYECKOT0 MaTepHaa:

- (opMyInpoOBKa TEMbI, COOTBETCTBYIOIIEH IIPOrpaMMe M TOCCTaHIAPTY;

- oIpeJesieHHe TUAAKTHUECKIX, BOCIIUTHIBAIOIIUX M (POPMHUPYIOMINX LeJIei 3aHATHS;
- BBIOOp METOMOB, IPUEMOB M CPEICTB ISl TPOBEICHUS 3aHATHS;

- moxbop JMTepaTypsl AJIS IMpenogaBaTess U CTyIeHTOB;

- IIp¥ HEOOXOTUMOCTH NMPOBECHHE KOHCYIbTANHN TS CTy ICHTOB;

[TomBoAsT MTOTM MPAKTHYECKOTO 3aHATHA, MOXHO HCIIONB30BaTh CIEIYIOINE KPUTEpUH (IOKa3aTes) OLEHKU
OTBETOB:!

- MOJHOTa M KOHKPETHOCTbH OTBETA;
- TOCJIEJ0BaTENbHOCTD U JIOTUKA U3TI0KECHHUS;




- CB#f3b TEOPETHUECKUX TMOJIOKEHHUH C MPAKTHUKOM;

- 00OCHOBAaHHOCTH U JIOKa3aTEIEHOCTH U3JIAaraeMbIX TTOJI0KCHUI;
- HaJIM4YMe KaYeCTBEHHBIX U KOJIMUECTBEHHBIX IMOKA3aTeNeiH;

- HaJIM4YMe WUTIOCTPAlUi K OTBETaM;

- YpOBEHbB KYJIbTYPHI PEUH;

- HCIIOJIb30BaHUE HATIIAIHBIX MOCOOMHU U T.II.

B xonie IMPAKTUYCCKOI'O 3aHATHA PEKOMCHAYCTCA OAaTh OLICHKY BCCI'O 3aHATHA,

o0paTuB 0c000€ BHUMAHUE Ha CJICTYIOIINE ACTICKTHI:
- Ka4uy€CTBO NOATOTOBKH,
- CTCIICHb YCBOCHU 3HaHPIfI;
- AKTUBHOCTD,
- TOJIOKUTECIBbHBIC CTOPOHEIL B pa60Te CTYACHTOB;
- LCHHBIC 1 KOHCTPYKTUBHBIC NPCAIOKCHUSA,
- HEJOCTaTKH B paboTe CTY/ICHTOB;
- 3a/1a91 1 IIyTH YCTPAaHEHUA HEAOCTATKOB.

[Tocne mnpoBeneHUss NPAKTUYECKOTO 3aHATUSA [0 KypCy, HAUMHAIOUIEMY IIPEMOJABATENIO

es1eco00pa3sHoO OCYIIECTBUTh OOIIMI aHAIU3 MPOJENAaHHON PabOTHI, U3BJIEKAas! MPHU 3TOM IIOJIC3HBIC
YPOKH.

IIpu nmnpoBeAeHHMH aTTeCTAallMM CTYJCHTOB BaXXHO IIOMHHUTb, YTO CHCTEMaTHYHOCTb, OOBEKTUBHOCTD,
apryMEHTHUPOBAHHOCTh — IJIABHBIC NPUHIUIBI, HA KOTOPBIX OCHOBAaHBI KOHTPOJIb U OLICHKA 3HaHWM cTyaeHTOB. IIpoBepka,
KOHTPOJIb U OIICHKA 3HAHUH CTyJIeHTa, TpeOyIOT ydeTa ero MHINBUYalbHOTO CTHIISA B OCYILECTBICHIH Y4eOHON NEATEIEHOCTH.
[ToHnmaHMe KpUTEpHUEB OLIEHKU 3HAHUN 00s13aTeIbHO AT PeroiaBaTess U CTyIeHTa.

6. CIOBAPb TEPMHUHOB 1 IEPCOPHAJIMM (TJIOCCAPHI)

6.1. CioBapp TepMHHOB
Banka — crepxeHb, padoTaromuii Ha H3ruo.
Bpyc (cTepxeHb) — TeN0, OTHO U3 U3MEPEHHI KOTOPOTO (IJIMHA) MHOTO OOJIBIIE IBYX APYTHX.
BoIiHocIMBOCTH MaTepHaJjia — CIIOCOOHOCTh MaTepuaia IPOTUBOCTOSTh ACHCTBUIO NMEPEMEHHBIX HAarPy30K.
Jedopmanus — BennurHa, XapaKTepU3yIOIas HHTEHCUBHOCTh U3MEHEHHUsI JOPMBI M pa3MEPOB JaHHOTO TBEPOTO TeJa.
7KecTKoCTh — OrpaHUMYEHHOCTD (MAJIOCTh) TEX U3MEHEHHH pa3MepoB U (JOPM, KOTOPbIe BOSHUKAIOT B TBEPJIOM Telle MPH
CUJIOBOM BO3CHCTBUU.
3akoH I'yka — nepemenieHus B oNpe/esIeHHBIX peeiax IPOIOPLHOHANBHBI JEHCTBYIONUM CHJIaM JIJIsl MHOTHX TBEPIBIX TeEll.
3anac NPOYHOCTH — YHUCIIO, OOJNbIIee SANHHUIBI, BEIMYMHA KOTOPOTO 3aBUCUT OT KOHKPETHBIX YCIOBUI padOTHI, OT CTETICHH
TOYHOCTH METO/IOB pacyeTa, OT CBOWCTB Marepuaia. [IpaBribHOCT BEIOOpa 3amaca MPOYHOCTH B 3HAUUTEIILHOH Mepe
OTIPEIETSIETCS] ITUTEIBEHBIM OIIBITOM 3KCIUTyaTalluy Pa3IMyHbIX MAIINH U COOPY)KEHUH N HEKOTOPBIMH TEOPETHIECKUMHU
CO00paKCHIUSIMH.
M3ru6 — Bun nedopmanuu, KOTOPHII BEI3BIBAETCS CHIIAMH, EPIECHANKYIISIPHBIME K TIPOJOJIEHOIM OCH CTEpPXKHS, U ITapaMH CHJI,
PAacIoI0KEHHBIMH B MPOJIOIBHON IJIOCKOCTH, MTPOXOJISIIECH Yepe3 0Ch CTEPIKHSI.
H30TpONHOCTD CIUIONIHOW CPeIbl — MpeInoiaraeT CBOMCTBO JH0O0T0 Tela, BBIIEICHHOTO U3 CIUIOIIHOM Cpeibl, KOTOphIE He
3aBUCST OT €r0 UCXOHOM YIJIOBOM OPUEHTALMHU B IIPENIEIaxX ITOU CPEIbl.
Koa¢dunuent Ilyaccona — BenuurHa, XapakTepu3yromas OTHOIICHUSI OTHOCUTENILHOM MonepevHon AeopMaliiu CTepIKHS K
OTHOCHTEJILHOM MPOI0JIbHOM Aedopmalii. B npesenax npornopunoHalsHOCTH 3TO OTHOILIEHUE JUTsl JAHHOTO MaTepualia ecTh
BEJTMYMHA OCTOSIHHAS U OTIPEIENIAeTCs SKCIIEPUMEHTAIBHO.
Kpyuenue — Buz nedopmaiium, BbI3bIBAEMBbIid TAPAMHU CHII, PACTIONIOKEHHBIX B INIOCKOCTSIX, IEPHIEHANKYIISIPHBIX K OCH
CTEPIKHSL.
MeToa cedeHHUs1 — IPUEM BBISBICHUS BHYTPEHHMX YCHIUIl B CONPOTUBIECHUU MaTEpUAIIOB.
Hanpsizkenne — ylicIeHHas Mepa, XapaKTepU3yoas 3aKOH pacipefeleHnss BHYTPEHHHUX CHJ IO CEUYEHUIO.
OaHopoAHOCTh MaTepHana — 3TO HE3aBUCHMOCTh €ro CBOWCTB OT BEJIMYHMHBI BBIZIETIEHHOTO U3 Tejla 00beMa.
IInacTnyHOCTH — CBOMCTBO MaTepHaia npereprieBars Oompire AedopManun 0e3 paspymeHus] U COXPaHATh 3TH AeopMaln
mocyie MpeKpameHust JeHCTBUS 3TUX CHIT
Iporud — cMmemieHne neHTpa TSHKECTH IPOU3BOIBHOTO CEYCHHUS 110 HAIIPABJICHHUIO OJTHON M3 TIIaBHBIX IEHTPAIBHBIX Oceil
CTEep KHS IIPU U3THoe.
IIpouyHOCTH — CTIOCOOHOCTH M3IENUS (IETAIN MAIINH, YJIEMEHTHI COOPY)KEHHS) He pa3pyIaThCs MO IeHCTBHEM
MIPUIIOKECHHBIX K HEMY Harpy3okK.
Pacrsizkenue (coxaTre) — BUJ HATPY)KEHUS , IPH KOTOPOM B TIONIEPEYHBIX CEUCHHUAX Opyca BO3HUKAET TOJIBKO HOPMaJIbHAS
cwta N, a ocTabHbIe BHYTpEHHHE YCHITHS PAaBHBI HYJTIO.
PacyerHasi cxema — peanbHBIH 0OBEKT, OCBOOOXKIAECHHBIH OT HECYIIECTBEHHBIX (akTOpoB. /st OHOTO M TOTO ke 00BeKTa
MOXeET OBITh MPEJI0KEHO HECKOJIBKO PACUETHBIX CXEM, B 3aBUCHMOCTH OT TpeOyeMOoii TOUHOCTH pacyera.
Casur (cpe3, cKalblBaHKHE) — BUJ Harpy>KeHHUs, BEI3BIBAEMBIH CHIIAMH, HAIIPABJICHHBIMH ITONIEPEK OCH CTEPKHS U OJIM3KO
PAacIOoIOKEHHBIMU APYT K APYTY.
CntomHOCTH MaTepuasa — CBOMCTBO Marepualla HepePbIBHO 3aM0HATh OTBEJCHHBII eMy 00beM.
TBepaocTh — ciocoOHOCTH MaTepHala NPOTHBOJICHCTBOBATh MEXaHNYECKOMY IIPOHUKHOBEHHIO B HETO MOCTOPOHHUX TEJI.
TenzomeTp — npuOOp, MPUMEHAEMBIH TSI TOYHOTO 3aMepa MajbIX YIJIMHEHUH.



YaJIMHeHue — pa3HOCTh JJIMH CTEPXKHS B HATPY)KEHHOM U HEHATPYXEHHOM COCTOSHHSAX.

D10 BeIMUMHA CTEPKHA HasbBaeTcsa abcomoTabM yamunenueM ( Al ) crepxns.

Yrpyrocrs — CBOMCTBO TBEPOTO TeNa BOCCTAHABIUBATH CBOU IIEPBOHAUYANBHBIE PA3MEPHI IIOCHIE CHATUS HATPY3KU.

Y cToHYHBOCTE — CBOICTBO CUCTEMBI COXPAHATh CBOE IEPBOHAYATIBHOE COCTOSIHUE TPH BHEIIHUX BO3ACHCTBHSIX.
XpYyNKOCTh — CHOCOOHOCTh MaTepualla pa3pyuatbcs 0e3 00pa3oBaHHs 3aMETHBIX OCTATOYHBIX Je(opManuii.

JHeprus AedopmManun (MOTCHIMATIBHASL) — DHEPIHs HAKOILJIGHHAs B TEJE B IIpolecce AedopMariyy.

Sniopa (MOMEHTOB, HaNPsDKeHUH) — rpadyK U3MEHEHNs BEJIMYHHBI (MOMEHTOB, HANPSDKEHHUI) BJIOJIb OCH CTEPXKHS. JITopa
JlaeT HarJAJHOe MPECTaBIECHUE O 3aKOHAX U3MEHEHUS Pa3IMYHbIX UCCIIEAYyEMbIX BEJIUUYMH.

10.

11.

12.

6.2. CroBapp nepcoHamii
Bepuymmn SIkoB (1654-1705) — rosuaHmerr Mo pOKACHHUIO, IMBEHIAPEI] M0 TPaKAAHCTBY. YCTAHOBHIJI OCHOBHYIO
¢dopmymy ans pacueTa AeopMaIiy mpu u3ruoe.
I'yk Podept (1635-1703) — anrnmiickuii yaenslii, pabotan ¢ 1662 r. mexannkoM KoposeBcKoro Hay9qHOTO 06IIecTBa.
1678 1. I'yk omyOnmkoBam pe3ympTaThl CBOMX HCCIENOBaHMN Hax JeopManueidl MpYyXHWH pPa3IUdIHOTO THUIIA.
[MpuHannexaiuii eMy OCHOBHOW 3aKOH, XapaKTepU3YIOLUIMH yIpyrue neopMalyy MaTepraioB OblI OTKPHIT ['yKoM B
1660 r. n onyOauKoBaH B (JOpME aHarpaMMmbl, KOTOPYIO OH IOTOM PacIIM(pOBal TaK: KAKOBO PacTsHKEHHUE, TAKOBa
cuia. D70 ObLIa cBoeoOpas3Has popma 3aKkperuieHus 3a COO0H MPUOPUTETA OTKPBITHSL.
Kypascknii Imutpuii UBanoBuu (1821-1891) — pycckuii MHXEHEp M YYCHBIH B OONACTH CTPOHMTEIBCTBA, B
YaCTHOCTH MOCTOCTPOEHHMS, aBTOP IIPOCKTOB M CTPOMTENIb MOCTOB (JIEPEBSHHBIX) Ha JKEJIE3HOJOPOKHOM JIMHUH
[MerepOypr-Mocksa. ®opmytoii KypaBckoro s KacaTebHBIX HANPSHKSHUN IPH MOTIEPSYHOM U3THOe OalIKH, a TaKXKe
I GepeHINaIbHBIMA 3aBHCHMOCTAMH MEXIY H3THOAONIMM MOMEHTOM, MOIEPEYHOI CHIIOH M WHTEHCHBHOCTBHIO
pacupeereHHON Harpy3Ku, OCHOBaHHBIMHU Ha TeopeMe JKypaBckoro, HOJIB3YIOTCS U B HACTOSIIIEE BPEMSL.
Kyaon (Hlapas Orwocren Kynoun) (1736-1806) — ¢paniysckuit (GU3UK, MaTeMaTHK, BOCHHBIH WHXKEHEP, CaMBIA
kpynubeid yaeHsiii  XVIII B. B obmactn MexaHumkm ympyroro tena. MccmemoBan u3ru0 0anok, ckaTwe KOJIOHH,
Kpy4YeHHe, KpyTWIbHBIC KolieOaHus. PaspaboTaHHas MM Teopus IOIIOPHBIX CTEH O CUX MOp HE HOTepsia CBOCH
LEHHOCTH.
Makceaa (Ixemc Kiaapu MrceBenn) (1831-1879) — anrmnwmiickuit (MoTnaHier Mo OPOUCXOKACHHIO) (HU3HK.
Teopema 0 B3aMMHOCTH MepEeMEICHIHE U popMyIia s nepeMenieHuil B pepmax Oblia UM jJoka3aHa B 1864 r., onHaKo
ero paboTa ocTajgach HE3aMEUCHHONH M MPAKTHUYCCKU IOIydYdiIa MpUMEHEHHe Imocie padboTel Mopa (1874 r.),
OTHOCSILEHCS K CaMOMy O0LIEeMy CITy4ar0 CTEPIKHEBOW CHCTEMBI.
Mop Otro (1835-1918) — Hemelkuii WHXKEHEp, YUICHBIH MEXaHHK WM meaaror. Mop M3BeCTeH B CONMPOTHUBICHHH
MaTepHaoB CBOCH YHHBEpCaJbHOI GopMyIoil onpeaeieHns MepeMeIeHII A1 CTEPKHEBBIX CUCTEM, TPadHISCKIM
QHAITM30M TIOCKOTO HANPSDKEHHOTO COCTOSTHMS B Touke (Kpyrn Mopa), Teopueii mpoynocta Mopa.
Moncese 7K.B. (1788-1867) — dhpaniry3ckuii yueHbIN 1 HHKEHEDP, IEPBHIM BBEJ B IIPAKTHKY UCIIBITAHUS MATEPHAJIOB,
MOCTPOCHHE JHArPaMMBl PAcTsDKEHHS M OOpaTiI OOJbILIOC BHUMAHHE Ha HEOOXOAMMOCTH OCOOBIX HCIBITAHHUIT
MarepHana Ha AUHaMHYecKoe AeilcTBHe Harpysku. [IoHcese mepBbIM MCClienoBall MPOJIOJIBHEINA yIap U NPOAOIbHbIC
KoJIeOaHHMsI CTEPIXKHSI, & TAKKE SIBICHHUS IPEKAESBPEMEHHOTO Pa3pyIleHNs] MaTepUaIOB MOJI ACHCTBUEM MEPEMEHHBIX
Harpy3oK. byayuu BoeHHBIM WH)KEHEpOM, y4acTBoBall B noxojae Hanomneona na MockBy, nonan B mieH B Poccun u
MIPO’KHJI OKOJIO IBYX JeT B Caparose.
Mpanaras JTwaeur (1875-1953) — Hemerkuii MEXaHHK, BIIEPBbIC NPEUIOKUBIIUNA IHATPAMMY HICATHHOTO YIPYro-
IUIACTUYECKOr0 MaTepHana.
IMyaccon (Cumeon denn Ilyaccon) (1781-1840) — ¢paniry3ckuit MaTeMaTHK ¥ MEXaHWK. BIepBble 3aBHCHMOCTD
MeXJy OTHOCHTENIbHOI momnepeunoii (&° ) ¥ OTHOCHTENbHOI MpooNbHOI ( € ) neopManusaMyu  Oblia yCTAHOBIIEHA
&

ITyccorom. DOrta 3aBHCHMOCTH , rae V —kodpouuuent mnomnepeuHod  aedopmaluu, HA3BaHHBINA

:V|¢9

ko3(ppunmenrom [lyccona. [IpuHIMIT BO3MOXKHBIX ITepeMeneHni K 1eopMUpyeMBIM TellaM BIIEpBbIe ObUT IPUMEHEH
C.[. ITyacconom B 1833 r.

Cen-Benan (Bape n1e Cen-Benan) (1797-1886) — dpaniy3ckuii yueHbIit MexaHuK, HHxeHep. Brepsoie B 1860 roxy
MONYYHJI IIECTh YpaBHEHWH COBMECTHOCTH Je(OopMaluii, Mo3TOMy OH HOCAT Ha3BaHHe ypaBHeHHH CeH-Benana.
Taxoke MHUPOKO UCHOIB3YET NPH permeHnn 3aaad npuHnnn Cen-Benana u nmomyoOpatHsiit Mmetox CeH-Benana.

FOur Tomac (1773-1829) — anruiicKuii yueHbIH, TUHBHUCT ( B 14 JIeT OH 3HAJ HE TOJBKO COBPEMEHHBIE S3bIKH, HO H
JIATHHCKUH, TPEeYeCcKni, apaOCKuii, MepCUACKNi, eBpeiickmii), prmocod u MaTemMaTnk, BHEC OONBIION BKIIA] B HAYKY O
cOIpoTHBIIeHHN MartepuayioB. OH BBeN BIEPBBIE IOHSATHE MOAYJIS YNPYTOCTH, YCTAHOBHMJI IOHSTHE IIpejesna
MIPOTIOPIIMOHANBHOCTH, pPAacCMaTpHBAI JIOBOJBHO CIIOXKHBIE 33Ja4d O KPYYEHWH W BBITYYMBAHHHM KOJIOHH,
MHTEPECOBAJICSI BOIIPOCAMH YAApPHOTO NEWCTBHS HArpy30K M JlaJl pelIeHHe HEKOTOPBIX 3a/adya BHELEHTPEHHOTO
COKATHTSL.

Jiinep Jleonapa (1707-1783) — miBeiinaper mo poxxIeHHIO, pYCCKU YUeHBIN 10 XapakTepy cBoeii pabotel. B 13 mer
nocTynui B basenbckuii yHHBEpCHUTET, B 16 J1eT HOMy4Hi cTerneHb Mariuctpa, B 20 jet Obut npurnameH npogeccopom
B IleTepOyprckyro Akanemuto Hayk. Ditsiep pabotan B Akagemun Hayk 45 net — ¢ 1727mo 1783 r. Diinep — oauH U3
BENUYANIINX MAaTEeMaTHKOB U MEXaHUKOB BCEX BPeMeH. B 00JacTH CONMPOTHBICHUS MaTePUANIOB €My HNPUHAJICKUT
OYeHb BAYKHOE HCcieoBaHue (hopM yrpyrux KpuBsiX (1744 1) u pemenne 3agaui 06 yCTOWIMBOCTH THOKOTO CKaTOrO
crepxHs (1757 r.). Diinep Hamucal CTOIBKO paboT, YTO B TEYCHHUH COpPOKa JIET TMociie ero cmeptu IletepOyprekas
AkaneMus mpoioJpKaia ux myonukainuio. B mocneaamii mepron cBoelt xu3nu (17 net) Ditmep ociier, HO MPOI0JDKaT
paborats. Best sxu3Hb Diinepa npeacrasisieT spKuil mpuMep 0€33aBETHOTO CIIyKEHHs HayKe



7. KOHTPOJBbHO-U3MEPUTEJILHBIE MATEPUAJIBI ATTECTAIIMOHHBIX UCTIBITAHAM
7.1. Kputepuu oueHKH 3HAHUI

3adueT 1o TECOPCTUUICCKOMY KYPCY CTAaBUTCA CTYACHTY B CjIy4dac, €CJIM IpHU OTBETaX Ha 3aJaHHBIC BOIPOCHI OH
NpaBUJIbHO (l)opMym/IpyeT OCHOBHBIC TIOHATHUSA, CYIIHOCTb paccmampusaembvplx }’lp06ﬂ€/\/l upekomenc)auuu no ux peuteruro.

3aueT 1o MPAKTUYCCKUM 3aHATUAM U Ha60paTOpHLIM pa60TaM CTaBUTCA CTYACHTY TOJIBKO B CJIy4dac MOJHOTO
BBIIIOJIHCHHUSA BCECX pacquHo-rpa(queCKHx 3aJaHuM 1 MPpaBUJIbHBIX OTBCTOB Ha KOHTPOJIbHLIC BOIIPOCHI.

7.2. IlepeyeHb aTTECTAMOHHBIX HCNIBITAHUI U UCNOJIb3yeMbIX KOHTPOJILHO-U3MEPHTEIbHBIX MaTepHAI0B

* Tekyuuii KOHTPOJIb 3HAHUI:
- BKCIIPECC OMpOC MO pe3ysIbTaTaM CaMOCTOSTENbHOH pPaboThl, MO NMPOBEICHHBIM JTa0OPAaTOPHBIM PaboTaM, OICHKa
pe3yneTaToB BemMoHeHUI PI'3 B 5 1 6 cemecTpax.
* [IpomexyTOoUHas aTTeCTAIMSA:
- 9K3aM€H B 5 ceMecTpe,
- 3a4eT 110 JUCLUIUIMHE B 6 ceMecTpe.
K aTTecTanlMOHHBIM HCHBITAHUSAM IO AMCHMIJIMHAM C UTOTOBOM aTTecTalMed - 3adeT, ucnosb3dyeMsiM B KPCY
OTHOCATCA:
e  TEKyLUH KOHTPOJb 3HAHUM:
- KOHTPOJIBHBIE PA0OTHI 110 TEMaM AMCLUIUINHBL;
- pacueTHO-TpadUUECKue 3aTaHNS;
- IPOBEJICHHE U cJladya JabopaTOPHBIX PaboT;
®  UTOrOBas aTTECTAIUS:
- 3a4er.

[Topsimok mpoBeAEHUS TEKYILLIEr0 KOHTPOJISI M UTOrOBasi arTecTalusi COOTBETCTBYIOT «Ilosoxkenuto
0 TEKYILIEM KOHTPOJIE YCIIEBAEMOCTH U MTPOMEXKYTOUHOM aTTectauuu ctyaeHToB B KPCVY» 2003r.

OcHoBHble Bbliep:KKkU U3 [losoxenus:

12. 3aueTsl 10 NPAKTUYECKUM U J1a00PaTOPHBIM 3aHATHUAM IPUHUMAIOTCS 10 MEPE UX BBIIIOJHEHHUS.
3a4yeThl 10 CEMHUHAPCKUM (IPAaKTUYECKUM) 3aHSATHSIM MOTYT BBICTABISATBHCS 10 MTOraM BBINOJIHEHUS
pedepaToB, TOKIAJ0B U BHICTYIUICHUH CTYIEHTOB HA CEMHUHAPCKUX 3aHSATHSIX.

14. ®opma mnpoBeneHUS DSK3aMEHOB M 3a4€TOB II0 TEOPETUYECKOW YacTH JUCLUILIMHBI
YCTaHABIJIMBAETCS COOTBETCTBYIOIIEH Kadenpoil. [Ipu npoBeneHnn 3a4€TOB U SK3aMEHOB CTYJIEHThI MOTYT
UCMOJb30BAaTh TEXHUUYECKUE CPEJICTBA, CIPABOYHO-HOPMATHBHYIO JIUTEPATypy, HArJIAIHBIE IOCOOMS,
y4eOHbIE TPOrPAMMBI.

18. Pe3ynbpTaThl claud 3a4€TOB OLIEHUMBAIOTCS OTMETKOM «3auTeHo». llepedeHb AMCLUMILINH, MO
KOTOPBIM yCTaHaBJIMBAETCS 3a4eT ¢ AU PepeHIIMPOBaHHON OLIEHKON, ycTaHaBiIMBaeTcst YueHbIM CoBETOM
YHUBEPCHUTETA.

PacueTHo-rpadpuueckoe 3axanue Nel
OceBoe pacTsizkeHUe U CKaTHE

3agaua -1
JInst cTaTUYecKd OMNpEeAeIMMOrO CTYNEHYaTOro OETOHHOro Opyca, HarpyEHHOTO
COCPEIOTOYEHHBIMU CUJIaMU P,, P, U COOCTBEHHBIM BECOM, TpeOyeTCs:
1. HaiitTu BHyTpeHHUE YCUJIMsI, BOSHUKAIOIINE B KaXKIOM ydacTKe Opyca OT JeHCTBUS
BHEUTHUX HArpy3o0K (T.e. 6€3 yueTa COOCTBEHHOT0 Beca Opyca), HOCTPOUTH SIIOPHI UX
M3MEHEHUS BJOJIb TPOJIOJIBHON OCH.



2. Onpenenuth HaMpsDKEHUE JUIS  KaXJIOrO Y4acTKa, MOCTPOUTh OJMIOPHl X
pacnpezenenus no anuHe Opyca. Beruncants Hanbosbilee 1 HAaMMEHbIIIee 3HaYCHUE
HOpPMAaJIbHBIX HAIMPSHKEHUN, BO3HUKAIONIUX B CEUCHHSIX Opyca.

3. Ioacuurats yanuHeHue (YKOpOUEHHUE) KAKOTO yU4acTKa U MOCTPOUTH UX SITIOPHI MO
miHe Opyca. OnpenenuTs MOJTHOE YJIMHEHUE 0e3 ydeTa cuil COOCTBEHHOTO Beca
opyca.

4. Ilynktsl 1, 2 1 3 TOBTOPUTH € y4eTOM coOcTBeHHOTro Beca Opyca. [To Hanbosnbim
M HAMMEHBUIMM 3HAUYEHUSM HOPMAJbHBIX HANpSOHKCHUH, a TakKe MO BEINYMHE
MOJHOTO YJ/UIMHEHHsT Opyca TMPOBECTH OLEHKY BIUSHHUS COOCTBEHHOIO Beca B
CpaBHEHHH €O cay4aeM Oe3 ero ydera, T.e. TOJIbKO OT BHEIIHUX CHII P, P,.

WcxonHble aHHBIE 1715 pacyeTa NPUBENEHBI B TA0IUIE 1, a BApUAHTHI PACUETHBIX CXEM
Ha puc.l u puc.2

Ta6muma 1.
o a

Fp}{\:;_l'[]:l Pl P2 ( M) E - 9 Flz i F_3
(xn) (kn) a a a (cm?) F F,

1 10 40 3 1 0,5 1 12 2 1

2 20 50 2 2 1,5 0,5 11 1 2

3 30 60 1 2 3 4 13 15 3

4 40 50 2 3 1 2 15 2 15

5 70 20 3 0,5 1 0,5 14 15 15

6 80 30 2 3 0,5 1 16 2 2

7 50 70 3 1 2 0,5 17 3 1

8 40 20 0,5 2 3 2 18 1 2

9 60 30 1 1,5 2 1 19 15 1

10 80 40 2 1 3 2 20 3 2

3agaua -2

JIns 3a7aHHON CTaTUYECKU HEONPEAEIMMOU CTEPKHEBOW CHUCTEMBI, COCTOSIIEH W3
aOCONIOTHO KECTKOro Opyca (Ha pacueTHOM cxemMe aOCOJIFOTHO JKECTKUH Opyc
3aIITPUXOBAH ), IOJIJIEP)KUBAEMOTO CTATBHBIMU CTEPKHSIMU | 1 2 TpeOyeTcs:

1.

BpruncinTe BEMUYMHY PACUETHOW CHUJIbI, COCTOSIIIYIO M3 CYMMbI ITOCTOSTHHOM
(9,.,) 1 BpeMeHHOU P,, (q,,) Harpy3ku. [Ipu omnpeneneHun pacuCTHON CHUIIBI

nocm

KOd(DPUITMEHTHI HAAEKHOCTU TPHUHATH PABHBIMH JIJI1 TIOCTOSIHHOW Harpy3KH
f.., =11 1 BpDEeMEHHOMN f,=14.

OnpenenuTs yCcuinsl, BO3HUKAIOIINE B CTEPKHIX | 1 2 OT IEeUCTBUSA pacueTHOU
Harpy3KH.

Hcxong u3 ycnoBusi MPOYHOCTU R =210M7la mogoOpaTh MONEpPEYHbIE CEYCHUS
YOPYTUX CTEpKHEH, COCTOSIIMX U3 ABYX PaBHOOOKHX yroykoB. Ilpu mombGope
CEYeHHUs] 00ECHeuuTh 3aJaHHOE COOTHOIIEHME Iomaned F/F,, rne F u F,
IUIOLAAU IIONEPEUYHBIX ceueHui 1 m 2 crepxkHeil. PacdeTHOe CONpOTHUBIIECHME
Marepualia CTEpKHEN paBHO R =210MIla. 110 MeTOony NpENenbHBIX COCTOSHUM



OIIPCACIINTL MAaKCHUMAJIbHYIO I'PY30IIOABEMHOCTDL CUCTCMbI P

npeog ?

IIPUHSB Ipenei

TEKY4eCTH o =230MIla ¥ TNOIYYCHHYIO BEIUYUHY P,

e CPABHUTD C BEIMYMHOM

pacyeTHOM CUJIbI P

pacu *
HcxonmHble MaHHBIC Ul pacdyeTa B3sATh W3 TAOJHUIIBI 2, BAPUAHTHI PACYCTHBIX CXEM
MIPUBEICHBI HA puc.3 U puc.4.

Tabummma 2.
| Gy | 2| B | P [ 2
M
a F, (xH) (kH)
1 1,0 2,0 2,0 8,0 20,0
2 15 1,0 1,5 12,0 18,0
3 3,0 0,5 1,2 15,0 40,0
4 1,8 1,0 1,4 16,0 24,0
5 1,2 3,0 1,5 12,0 28,0
6 2.4 25 2,0 10,0 40,0
7 3,0 15 1,6 15,0 25,0
8 1,0 0,5 2,2 25,0 35,0
9 1,0 15 2,0 15,0 30,0
10 3,0 2,0 1,2 20,0 30,0
3agaua — 3

JIns cTaTudecku HEONMPENEIMMOU CTEPKHEBOW CHCTEMBI PACCMOTPEHHOM B
3aaaue 2 (puc.3 u puc. 4) onpeaenuTh:

1. HampsikxeHusi, BOSHUKAIOIIKME B padOUUX CTEPKHX | ¥ 2, €CIM BHELIHSAS Harpy3Ka
(p WK Q) OTCYTCTBYET, a TEMIIEpaTypa cTepkHel nospimaercs Ha 50°C.

2. TlonHbIe HAMPSHKEHUS B CTEPYKHIX OT COBMECTHOTO JICHCTBHUS BHEIIHUX HArPy30K
u TtemnepaTypbl. OUEHUTh W3MEHEHHS  HAIpPSOKEHHS OT TEeMIEepaTypHOro
BO3JICMCTBUS M CTENEHb OIMACHOCTH [IaHHOTO W3MEHEHHUSI C TOYKH 3pPEHHUS
MPOYHOCTU KaXkJA0TO CTEPIKHSI.

CoOCTBEHHBIM BECOM a0COIIOTHO KECTKOTO (3alITPUXOBAHHOTO) Opyca mpeHeOpeyb.

Crepxnau 1 ¥ 2 M3rOTOBJICHBI W3 CTAIBHBIX PABHOOOKHX YTOJIKOB M UMEIOT IUIOIIATN

MOTIEPEYHBIX CEUCHUMN, HallICHHBIE B 3a/1a4e 2.

3agaua -4
AOGCOIIIOTHO KECTKHI (3alITPUXOBAaHHBIN) Opyc MOAAEP)KUBAETCS B 3aIaHHOM
MPOEKTHOM TOJIOKEHUH C TTOMOUIBIO ABYX YNPYTUX cTepkHel (cM. puc.3 u puc.4 B
3ajaye 2). BHemnsis Harpy3ka  p(uiam q) oTcytcTByeT. IlepBwiil cTepkeHb
BBIIIOJIHEH KOPOY€ IIPOEKTHOI'0 pa3Mepa Ha BEIUIUHY, 6 = 0,7mum.

1. HaiiTu BenWuMHY HANpsOKEHUNW B CTEPXKHSIX, BO3HHUKAIOIIUX IOCIE COOPKH
KOHCTPYKIIMH.

2. OnpenenuTh U3MEHEHUs HAMPSHKEHUM OT PACUETHBIX HAarpy30K B CTEPIKHSX
(HallIEHHBIX B 3a7a4e 2) 3a CYET HAIMYMS 3a30pa (§) Mmocie cOOpKH.



3. OueHUTh CTENEeHb OMACHOCTH YKa3aHHBIX M3MEHEHUH HampsOKeHHs A
KQKJIOTO CTEPIKHS.

HekoTopsie cipaBovHbIE JaHHBIE AJIS pelIeHus 3a1ad 1, ..., 4 npuBeneHbl B TaOIUIlE
3.
Tab6muma 3
Bennunnbr Crains Menb JropamoMuHu
Monys ynpyroctu 2-10° 1-10° 0,7-10°
E(MlIla)
IIpenen Texydectu 240 150 210
o,(Mlla)
Koa¢dduuuent nuneit Horo 1,25-107° 1,65-10°° 24-107°
pacmmpenus (rpax’?)
Koaddunpment Ilyaccona 0,30 0,33 0,30
Jlns Getona ynensusiii Bec ¥ = 20 kH | M pacuetnoe conportusienne R, = 20 MIla ; monyns ynpyroctu
E; =3-10"Mlla

PACYETHO-ITPOEKTHPOBOYHOE 3AJIAHME
No2
10 CONPOTHBJIEHUIO MATEPHUAJIOB

FeOMETpl/I‘leCKI/Ie XaAPaAKTEPUCTHKHU IVIOCKHUX CeYeHMI.

OmnpenesieHue BHYTPEHHUX YCUJIMHA M pacyeT HA MPOYHOCTH NPHU U3rude

3agaua -5

I'eomeTpuyeckue XapaKTePUCTUKH IUVIOCKUX CeYeHUM

Jns 3aJaHHOTO HECHMMMETPUYHOTO CEUYE€HUS, COCTABJICHHOTO W3 CTaJbHBIX
MIPOKATHBIX DJIEMEHTOB, TPEOyeTCs:
e OrnpenenuTsb MOJIOKEHUE IIEHTPA TIKECTH BCEr0 CEUCHHUS U MPOBECTU
LIEHTPAJIBHBIE OCH.
e HaiiTu BeIMUUHBI OCEBBIX U IIEHTPOOESKHOTO MOMEHTOB MHEPIIUU BCETO
CEUCHMSI OTHOCUTEJIBHO IIEHTPAJIBHBIX OCEH.
e YCTaHOBUTH HAIPABJICHUE TJIABHBIX OCEN UHEPLIUU.
e BpyucinTh 3HaYCHUSA TJIABHBIX MOMEHTOB MHEPLMWHU W BBIIIOJHUTHh HX
MIPOBEPKY.
Hcxomnbie TaHHBIC IS PEIICHUS 3aa9H IPUBESHbBI B TabauIe 4 u Ha puc.S u 6.

Ta6muma Ned
No B r H P I I
rpymnn JIBYTaBp [IBennep




BepTUKanb | ['opu3oHTans | HepaBHOOO | paBHOOO
HbIN HbIN KHH KHNH
YTOJIOK YTOJIOK YTOJIOK YTOJIOK
1] 40x2,0 30x15 | 20/125/11| 25/1,6 40 40
2| 40x2,0 35x1,6 18/11/1,0 |  20/1,6 30 30
3] 40x2,0 25x1,2 16/10/0,9 |  22/1,4 36 36
4| 40x2,0 20x1,0 14/9,008 |  16/1,2 24 24
5] 40x2,0 28x 0,8 10/10/09 |  14/1,0 22 22
6| 40x2,0 30x1.2 14/9,0/0,8 | 125/1,0 20 20
7| 40x2,0 26x 2,0 18/111,2 | 18112 24a 24a
8| 40x2,0 24%2,0 16/10/1,2 | 16/16 27 18
9] 40x2,0 22x18 125/8/1,0 |  14/1,2 27a 18a
10| 40x2,0 20x2,0 10/6,3/1,0 | 10/1,4 33 33
3agaum -6 m 7
OmnpenesieHue BHYTPEHHUX YCHJIHI U
pacuyeThbl HA MPOYHOCTH NPH U3rude
VYcnoBue 3ana4u
JI1st 3a71aHHBIX ABYX CXeM OalloK, MpUBEACHHBIX Ha puc. 7, ..., 10 Tpedyercs:

1. Ompenenuth yepe3 mapamMeTpbl «(» U «a» OIOPHBIE PEAKIMH, COCTABUTH
ypaBHEHUSI TOMEPEUHBIX CHIT «Q», U3rHOaIOIMINX MOMEHTOB « M) JJIs1 KaXK10TO
y4acTKa U IOCTPOUTh HX 3MIOPHI IO BCel AnMHeE Opyca.

2. IlpomsBecTn MPOBEPKY MOCTPOEHHBIX 3mop «Q» um «M» MO H3BECTHBIM
IpaBUJiaM, BBITEKAOMUM #3 TUG(EepeHIMATBHBIX 3aBUCUMOCTEH MEXIy
BHYTPEHHUMH YCHUIUSAMU Tpu u3ruoe (u3 teopeM JKypaBckoro). YkazaTh
MOJIO’)KEHUE OTMACHOTO CEYCHHsI OaKu.

3. Hna 3amaum-6, MCXOAS U3 YCIOBHS MPOYHOCTH, MMOA0OpaTh HEOOXOIMMBIE
pa3Mepsl PSIMOYTOJIBHOTO TIOTIEPEYHOTO CEUeHUsl ACPEBSIHHON Oaiku Tpu
3aJaHHOM cooTHolieHnd h/D  wu BemuYMHE pacdyeTHOro COMPOTHBIICHUS
R=10MIlla .

4, Jlns 3amauu 6 U3 yCIIOBUS IMPOYHOCTH OAIKU I0100paTh HEOOXOAUMBIN HOMEP

CTaJIbHOIO ITPOKATHOTO JByTaBpa. PacueTHoe CcOnpoTHBIEHHE [BYyTaBpa
MNpUHUMAaTh paBHBIM R =210MIla.

I/ICXOI[HBIC JaHHBIC IJIA pacdcTa B34ATh U3 Ta6JII/II_[bI — 5, BAPHUAHTHI PACUYCTHBIX CXCM

MpUBEAEHHI HA puc. 7, ..., 10.
TaOmura 5.
Ne ya M K 3anaue 6 K 3anaue 7
IPYIIIBI ga ga’ kH a(m) h kH, | @ ()
q (—) = q (—)
M b M
1 1 2 10 2 2 20 3
2 2 1 15 15 15 30 2
3 15 15 8.0 2 2 25 2
4 2 2 20 15 15 30 25
5 1 15 15 32.5 32.5 20 25
6 15 1 25 2.5 2.5 25 3




7 1 2 15 2 2 10 3
8 1.8 1.6 10 3/2 3/2 15 3
9 1.2 1.2 20 3 3 20 2
0 15 2 7.5 2 2 35 5

PACUETHO-ITPOEKTUPOBOYHOE 3AJJAHUE
Ne3
0 CONMPOTUBJIEHUIO MATEPHUAJIOB

OnpeaeseHue BHYTPEHHUX YCUJIMH U IOCTPOECHME MIOP NPHU U3ruode
COCTABHOM 0aJIKH, OpPyCheB C JIOMAHHOW NMPOA0JbHON OCBHIO (PaM) U
CTEPKHA € YYACTKOM KPHMBOJHMHEHHOU MPOA0JIbHOH OChIO

PacuetHO-Tpaduyeckoe 3agaHue
No3

3amaum — 8,9, 10, 11

Tema: OnpenencHre BHYTPEHHUX YCHIIMHA F TOCTPOCHUE UX S0P TP U3rHOe COCTaBHOU Oaikw, OpyCheB ¢ TIOMaHHON
MIPOIOJIBHON OCBIO (paM) U CTep KHEH ¢ KPUBOJIMHEHHON MPOI0IBHOMN OChIO.
Ycnosue 3anaun
J1s pacyeTHBIX CXeM, PEACTABICHHBIX B 3a/1a4ax 8,9,10, 1 I MHOTOMpOJIeTHON MPOAOIBHON OChIO TpEOyeTCs:
1. VYuureiBasi 0COOCHHOCTh YCIIOBHH 3aKpeIjIeHHs COCTaBHOW Oanku (3amava -8) MpHUHITH €€ TOATAIHYIo
pacyeTHy1o, ONpPEeCIUTh PEAKLUIO CBsA3ei, COCTaBUTh ypaBHeHHss Q 1 M Uil KaXKI0ro yyacTka U HOCTPOUTh
HX DIIOPBEL.
2. Jlns pam (OpyckeB ¢ JOMaHHOHM MPOJOIBHOIM OCHIO ONPEACTHTH OMOPHBIC PEAKIUH, COCTaBUTh ypaBHECHUS
MOTIEPEYHBIX CHIT Q, M3rubdaromux MOMEHTOB M M IOCTPOUTD UX IIOPHL
3. TIpoBepHuTh NOCTPOCHHBIE SMIOPHI IO MIPABUIIAM, BRITCKAIOIIUM U3 TeopeM JKypaBCKOTo, a TaKXkKe U3 YCIOBUSL
paBHOBECHs BHYTPCHHUX YCHJIMH B y3JIaX paM H CTEP)KHS C KPUBOJIMHEHHBIM Y4acTKOM.

BapuanTsl pacueTHBIX cxeM 3amad — 8,..., 11 npusenens! Ha puc.11-18. McxonHple gaHHBIE B3STh U3 TAOMUIBI 5.
Ontopsl Q 1 M HE0O0X0 MO MOCTPOUTH Yepe3 MapaMeTpbl HATPY30K «O» U « d ».

PACYETHO-ITPOEKTHPOBOYHOE 3AJIAHME
Ned
10 COIPOTHUBJIEHUIO MATEPUAJIOB



Onpenenenue mepeMenmeHUl M pacyeTbl HA )KeCTKOCTH NMPH U3rude
O0asok. 3amaua 12.
BHyTpeHHee pacTsikeHue M ckatue. 3agava 13.
IIponosibHO-TIONEePeYHbIii M3TH0 U YCTOMYUBOCTD JIJIMHHBIX
cTep:xkHei. 3axaua 14.

PACUHETHO-IIPOEKTUPOBOYHOE 3AJJAHUE Ne4

3agauya 12
Tema: OmnpenencHue NepEeMEICHUN U pacyeT Ha KECTKOCTh HPHU M3rude 0aok.

VYcnoBue 3agaun
Jist 3amaHHON OAJIKH TIPH YHCIICHHBIX 3HAYCHISIX HOPMATHBHBIX HATPY30K M Pa3MEepOB TPpeOyeTcs:
OmnpenennuTs OMOPHBIE PEaKIIUH U TIOCTPOUTH 3MMopel Q U M.
[omoOpate ceueHne OaNKM U3 CTATFHOTO IMPOKATHOTO JBYTaBpa MO METOAY MPENeNbHBIX cocTostHUH. [Ipu
OTIpE/ICTICHUH PAaCcYeTHOTO MOMEHTA MPHUHSATH, YTO ITOJIOBIHA 33JaHHOW Harpy3KH MOCTOsIHHAS (K03 durimeHT

HAJEKHOCTU JECHCTBUSL HArpy3Ku fn =1.1), ynpyras nonosuna Bpemennas Harpy3ka ( KO3(GHUIMEHT HATEKHOCTH

neiicTBus Harpysku | » = 1.4).

Hcnonb3yst MeTO/] HAYaJIbHBIX TTAPAMETPOB OIPENEIUTh POruObl (JINHEHHOE NepeMelieHue) «Y» U YroJl oBopoTa
O B XapakTepHBIX cedeHUsX OaTKH TOCTPOMTH YIPYTYIO IMHHIO (M30THYTYIO OCh) M YIJIOB OBOPOTA CEUeHHit Ganku
( amropBI «Y» 1 «Q».

Haiiti BenmmurHy MakCHMaJIbHOTO IPOTH0a M 3Ty BEIWYHHY IPOBEPUTH ABYMSI APYTHMHU METOJAMH: C TOMOIIBIO
nHTerpana Makcsemra-Mopa u cocodom Bepemarnaa

[To HalineHHO BeMYNMHE MakCHMaIbHOTO NPOruda Nogo0paTh JBYTaBPOBOE CEUCHHE OAlIKH 110 BTOPOH rpyIie
MIpeeNbHBIX COCTOSIHUN. [loTyueHHOe cedeHne CPaBHUTh C Pe3ysIbTaTaMH, MOJyYeHHBIMH B IyHKTE 2H MPUHSATH
OKOHYATEeNIbHBIH HOMEp JBYTaBpPa , YAOBIETBOPSIOMINI 00€ IpyMIIbl IPEAeIbHBIX COCTOSHUN. [IJI1 TPHHATOrO
CEYEHUs ONPEACTUTh Pa3pyLIAlONINil N3rHOAOINi MOMEHT U3 YCIOBUS HECYIIEH ClTOCOOHOCTH OaJIKH.

3amaua 13

Tema: BHelleHTpeHHOE pacTsKEHUE U CKaTHe.

JIJ11 KOPOTKOTO CTEPIKHS C TMOMEePEYHBIM cedeHreM 1o cxeme Ne U pa3mMepamu cOrilacHO CTpoke Ne , Harpy>kKeHHOTO

pacueTHol cxxuMarolieii cunoii P, IpusioxkeHHoli B Touke Tpedyercs:

1.
2.

Haiitu LCHTP TAXKECTHU MOTIEPEIYHOTO CCUCHMS, ONPCACITINTD BEIMYUHY I'NTABHBIX MOMCHTOB HHECPIHHU.
HpOBCCTI/I CUJIOBYIO JIMHHUIO, OIPCIACINB II0JTOKECHUEC HyJ'IeBOI\/’I JIMHAW W KOOPJWHATBI HAIIPSXCHHBIX CXKATbIX U
PACTAHYTBIX TOUCK CCYCHU.

OnpenenuTh BEIMYMHY PAcHUETHON CxuMmaromed cuibl P NP yCIOBUM, YTOOBI HAMOOJbBLIEE CHKUMAOIIEE

HalIpsPKEHUE HCE HPEBOCXOJUIIO PACHETHOI'O COIIPOTUBJICHUS RCDIC = 5 MHCZ, a HauOoJIbIIee pacTiaruBarouiee

HanpskeHue He npesbimano R L, = 1 MIla. Hoctpouts 310py HOPMaTBHBIX HANpPsKeHUi OT cunbl P .

[TpoBepuTh HampspKEHHE B OCHOBAHHMHM CTOJI0A (B MECTE CONPSDKEHMS ero ¢ (yHIaMeHTOM) ¢ y4eTOM COOCTBEHHOTO
Beca. [TocTpouTh AMropy HAIPSHKEHUH OT COOCTBEHHOTO BECa M CYMMApHYIO AIIOPY HANpPSDKEHHUH.

Tabmuma
Pa3mMepsbl nonepeyHbIX cedeHU

No cTpoku a, Mm Bricora cronba, M O6bemHHIH Bec, KH/M®




1 0,6 5,0 16,0
2 0,8 4,5 17,0
3 1,0 6,0 18,0
4 1,2 6,5 19,0
5 14 7,0 20,0
6 1,6 7,5 21,0

Tema: IIpononsHO-TIONEPEUHBIA U3rHO U YCTOHYMBOCTD JJIMHHBIX CTEPIKHEH

3agaya — 14

BepTukanbHas cTolKa 3arpysxkeHa oceBoil cunoii N u ropusontansHoii monepeunoii Harpyskoi. CxeMa CTOMKH U OIIOPHBIE
3aKpeIUICHUS TI0Ka3aHbl Ha pUCYyHKE. PazMepsl CTOMKM, 3HAUEHUS HOPMATUBHBIX BEPTUKAIBHBIX U TOPU30HTAIBLHBIX HAIPY30K
NIPUBEJICHBI B Ta0JI.

B kaxnoit TpeTH BBICOTHI CTOMKHM MMEIOTCS JKECTKHE CBS3H, MPEMATCTBYIONINE MEPEMEIICHUI0 TOYEK M3 IUIOCKOCTH

KOHCTPYKIIUH.

Jis1 3amaHHON CTOMKY TpeOyeTcs:

1. TlomoOpaTh cedeHHE W3 CTAIBHOTO IBYTaBpa WM ABYX PSIOM CTOSIIMX LIBEJUICPOB IO METOXNY NpPEIEIbHBIX
cocrostanit. [Ipu ompenereHnn pacdeTHONH HArpy3KH HMpPUHATH, 9TO 1/3 HOPMATHBHOW OCEBOW CHUIBI SIBISACTCS

MOCTOSTHHOW Harpy3koi (ko3¢ ¢puuueHT

nagexHoctu ¥, =1.1), 2/3 ocesoil cunbl BpemeHHas Harpyska

(koo duument HaxexkHocTH ¥, =1.4). Best ropusoHTanbHas Harpyska sBisiercst BpemenHoit (¥, =1.4).

IIpu pacuete Ha MPOTONBHBIA U3TUO U3 TUNIOCKOCTH 32 PACUETHYIO AJIMHY IPUHUMATh PACCTOSHUE MEXIY CBSI3IMHU
|, =1/3 .
2. Paccuurath CTONKY Ha IIPOAOJILHO-TIONEPEUHBINA U3THO U MPOBEPHUTH HANPSIKEHHE B HAN0O0JIee ONTACHOM CEUYEHHH C
YyUYETOM TIPOIOJILHOI M NlonepeyHoit Harpy3ok. Eciu nogo6panHoe B 1.1 ceueHne He yJOBJIETBOPSET TpeOOBaHMSIM

HPOYHOCTH, TO H3MEHHThL EI0 TAKUM 00pa30M, 4TOOBI yIOBIETBOPsoch yoiosue O < R.

ITporu6 cToiiky B OTAaCHOM CEYEHUH OT MOTEePEYHO Harpy3Ku (Vo) OIIpeAeIIAeTCS JIIOOBIM METOIOM.

Paccrosnue MCXIY HMBEUIEpaMH ONPEACIACTCA U3 YCJIOBUA paBHoyCTOﬁ‘II/IBOCTH OTHOCHUTCIIBHO TJIAaBHBIX

LEHTpanbHbIX oceil mHepuuyu ceyennus. B pacuerax npunumars R = 210MTa . Jauusie npusenens: B Tabnume 10.

Tabmuma 10

Ne rpynm NeNe o criucky I, m NH,kH qH,kH/M pH,kH
TPYIIIBI
1 1-12 6,0 350 4 6
13-24 6,3 300 5 7
25-36 6,6 400 5 10
2 1-12 5,7 450 4 8
13-24 4,8 350 3 10
25-36 6,3 250 4 12
3 1-12 5,7 480 6 10
13-24 6,0 650 4 15
25-36 6,3 450 6 12
4 1-12 4,8 600 7 18
13-24 7,2 350 5 12
25-36 6,6 400 4 20
5 1-12 5,7 250 5 12
13-24 4,8 650 6 8
25-36 54 500 7 6
6 1-12 6,3 350 4 12
13-24 5,7 300 5 8
25-36 4,8 500 6 10




