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ABSTRACT

Specialist’s degree in 08.05.01 Construction of unique buildings and structures
()/KCZS’bl@aen’ICﬂ wuqbp U HauMeHoB8AaHue nanpaesjileHuu I’lOOZOI’I’lOGKu/ cneuuaﬂbyocmu)

Specialization Program “Construction of hydraulic structures increased responsibility”
(razeanue npounsl cneyuanuzayuul macucmepckoii npoepammol)

Course title: Strength of materials

Basic (variable) part of Block 1, 5 credits (ykazvigaemes, «k  kaxoui  (6azoseou  unu
sapuamusnou) yacmu bnoka 1 «Jucyuniunvt (MoOyau)» omuocumces OUCYUnIUHA, MpyooemMKoCns 6
3aUemmblx eOUHUYAX)

Instructor: Professor Borisov E.K.

At the beginning of the course a student should be able to:

¢ should know how to use different information sources: books, textbooks, references, internet

e methodology of solving computational and theoretical and experimental tasks

¢ resolution on that basis, the foundation of general technical training

e should have an algorithmic mind, that was formed by classes “Mathematics”, “Descriptive
Geometry and Engineering Graphics”, “Physics”, “Chemistry”, “Theoretical mechanics", “Informatics".

e possession of technical and technological terminology

e can use computational machines;

e can be used basic textual and graphical editors, office applications.

OPC-6 The graduate can use the basic laws of natural science disciplines in their professional
activities, the use of methods of mathematical analysis and mathematical (computer) simulation,
theoretical and experimental Research;

OPC-7 The graduate can to detect natural-scientific essence of problems arising in the course of
professional activity, attract them to solve the corresponding physical-mathematical apparatus
(npusoosimes popmynupoexu popmupyemvix komnemenyuil)

Course description: Contents covers the following issues: the axial tensile, compression, shear
and torsion, the geometrical characteristics of flat sections, lateral bending, the analysis of the stress-
strain state, theory of strength, complex resistance, energy methods for determining the movements in
constructions, the calculation of statically indeterminate systems, core stability systems, calculations on
the dynamic and impact load action, strength calculations under varying stresses, calculation of axially
symmetric shells on the membrane theory. Strength of Materials - a subject matter of strength, rigidity
and stability of the elements of load-bearing structures. Wrong calculation of the most insignificant detail
can result in very serious consequences - lead to the destruction of the structure as a whole. In carrying
out the calculations necessary to strive for a combination of reliability design with its low cost, to achieve
maximum strength with the minimum material consumption.

Main course literature:

1. Mikhailov A.M. Strength of Materials. Textbook. - M: the Academy. 2009. - 448 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:381826 &theme=FEFU

2. Pikul V.V. Mechanics of deformable solids: a textbook for high schools/ V. Pikul; Far Eastern
Federal University. - Vladivostok: Publishing house. House of the Far Eastern Federal University, 2012.
- 333 p. http://lib.dvfu.ru:8080/lib/item?id=chamo:681590&theme=FEFU

3. Borisov E.K. Resistance of materials. Laboratory workshop. - Overhead to: Publishing house
FESTU, 2011. - 64 p. http://lib.dvfu.ru:8080/lib/item?id=chamo:381425&theme=FEFU

4. Belyaev N.M. Strength of materials: [textbook for high schools] / NM Belyaev. - M: Alliance,

2014.- 607 p. http://lib.dvfu.ru:8080/lib/item?id=chamo:720566 &theme=FEFU
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5. Vardanyan G.S. Strength of materials (with the fundamentals of structural mechanics):
Textbook / GS Vardanyan, NM Atari AA Gorshkov; Ed. GS Vardanyan. - M .: INFRA-M, 2010. - 480
p. http://znanium.com/catalog.php?bookinfo=204763

6. Atarov N.M. The resistance of the materials in the examples and problems: Textbook / NM
Atarov. - M .: INFRA-M, 2010. - 407 p. http://znanium.com/catalog.php?bookinfo=191566

7. Ulozhenko A.G. Strength of materials: collection of assignments for course design; /
Engineering school of Far Eastern Federal University. - Vladivostok: Publishing House of the Far
Eastern Federal University, 2014. -148 p.

http://elib.dvfu.ru/vital/access/manager/Repositorv/fefu:1698

Form of final control: exam and pass-fail exam.
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AHHOTaIIl/Iﬂ K paﬁoqel‘i nporpamMmme JTuCIUIJINHbI
((COI[pOTI/IBJIeHI/Ie MaTepuajaioB»

JIMCUUIUIMHA «COMPOTHUBIICHHE MAaTEepHajioB» BKIIOYEHA B YUEOHBIM IUIaH CIEUATBHOCTH
08.05.01 «CTpouTenbCcTBO YHUKAIbHBIX 3[JaHUI M COOPYKEHUI», crnennanu3zauuu «CTpOUTENbCTBO
TUAPOTEXHUYECKUX COOPYKEHUH IMOBBIIIEHHON OTBETCTBEHHOCTH» B COOTBETCTBUE C TPEOOBaHUAMU
®I'OC BIIO no nansomy HanpasiieHuto. Tpynoemkocts aucuuiuinabl 5 3ET. (180 vac).

JucuumnuHa «ConpoTHUBIEHUE MaTepUaoB» OTHOCUTCA K JUCUUIUIMHAM 0a30BOM 4acTu
(cornmacuo yuebHomy 1utany — 51.5.18).

JucuuniuuHa Oa3upyeTcsl Ha 3HAHUSX, MOJYYEHHBIX CTYJACHTAMM IPU U3YUYEHUU TUCLUIUINH:
«Maremaruka», «HaueprarenpHas reoMeTpusi W UWHXeHepHas Trpadukay, «Dusukay, «XuMus»,
«Teopetnueckas MmexaHukay», « THpopmaTuka

Heap mucuunauabl «CONMPOTUBICHUE MAaTEPUATIOBY - 3aJI0KHUTh (YHIAMEHT JJIsl TPAMOTHOTO
MIPOEKTUPOBAHMS U OLIEHKM MPOYHOCTH KOHCTPYKLHH, OOecreduTh 0a3y HHKEHEPHOW IMOJIrOTOBKH,
TEOPETUUYECKOW M MPAKTUYECKOM IMOATOTOBKM B OO0JACTH MPUKIAAHON MEXaHUKHU JePOpPMHPYEMOTO
TBEPJOTO Tela, Pa3BUTh HWH)XEHEPHOE MBIIIJIEHUE, CIIOCOOCTBOBaTh IMPHOOPETEHUIO 3HAHUH,
HEOOXOAUMBIX JJIs1 U3YUEHUS MOCIETYIOUINX AUCIUIIINH.

3axaya QM CUUILIMHBI

- M3ydyeHne CTyqeHTaMu BaKHEWIIMX pa3/eioB AUCHMILUIMHBI «CONPOTUBIECHUE MAaTEPUATIOBY;
paciImpeHne Ha 3TO OCHOBE (PyHIaMeHTa OOIIETEXHUYECKOU IO ITOTOBKH.

- IlogroroBka CTYAEHTOB K OBJIAJCHHUIO METOJIOJIOTHEH pelIeHUs] pacyeTHO-TEOPETUUYECKUX U
7a00paTOpPHO - OSKCHEPUMEHTANbHBIX 3a/ad, K YCIEIIHOMY OBJAJEHHI0 HMH IOCIEIYIOIINX
IpOGWIMPYIOIUX JUCHUIUIMH HPO(PECCHOHAIBHOIO IUKIA, A NPAKTHYECKOro MpPUMEHEHUs B
Oymymiei mpodeccroHaIbHON IeATETPHOCTH.

- YCTaHOBJIEHHE MEXIPEIMETHBIX CBA3CH IUCIMILIMHBI «COINPOTUBICHHE MAaTEpUANIOB) C
(GyHAaMEHTATbHBIMHU JUCHUILUIMHAMU €CTECTBEHHOHAYYHOTO U IPO(PECCUOHAIBHOTO MPO(UIIS.

- OBylaficHHE CTYACHTaMU TEXHUYECKON U TEXHOJIOTHYECKOW TEPMUHOJIOTHH.

- GopMHUpoBaHUE CIIOCOOHOCTEH CTYIEHTOB K CAMOCTOSITEIbHOW paboTe ¢ HayYHO-TEXHUUYECKON
Y METOJIMYECKOM JINTepaTypoOu.

Jis ycHemHoro u3ydeHus IUCHMILIMHBI «CONpPOTUBIIEHUE MaTe€pHaJOB» y OOydaroLIMXCs
JOJKHBI OBITH C(HOPMUPOBAHBI CIIEAYIOIINE IPEABAPUTEIbHBIE KOMIECTEHIIUU:

- CIIOCOOHOCTBIO BBIABJIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH Ipo0JieM, BO3HUKAIOLUIMX B XOJ€
npoeccuoOHaNbHON AeATEIbHOCTH, IPUBIIEKATh Ul UX pelIeHUs (PU3NKO-MaTeMaTHUECKUil anmnapar.

B pesynbTare u3ydyeHus NaHHOM IMCLUUIUIMHBI Yy CTYAEHTOB (OPMHUPYIOTCS ClEIyIoLIue
npoeccuoHaIbHbIE KOMIIETEHLIUU:

Koa u ¢popmynpoBKka KoMIeTeHIMH dranbl GopMUPOBAHMS KOMIIETEHIIUN

OIIK-6 3Haer IIpuempl OCTPOEHUSI MATEMATUYECKUX MOJENEN U
OCHOBHBIE 3aKOHBI pacyETHBIX CXEM

€CTECTBEHHOHAYYHbIX AUCLUIUIUH B Ywmeer Hameuats 1iens u abctparupoBaThCst OT
pohecCHOHATBHOMN e TENFHOCTH, HECYIIECTBEHHBIX 0COOEHHOCTEH 00BheKTa
MNPUMEHEHUEM METOI0B UCCIIEIOBaHMUS

MAaTEMATUYCCKOT'O aHaJIM3a U Bnaneer | [lpuemamu nocTpoeHUs paCYETHBIX CXEM HCCIIETYyEMOr0
MaTeMaTH4eCKOro(KOMITBIOTEPHOT0) oOBeKTa

MOJICTTUPOBAHUS, TEOPETUUECKOTO U

JKCIIEPUMEHTAIbHOI'O UCCIIENOBAHNS




OIIK-7 3Haer MatemaTtrueckue GOpMyIIbl AJIsl pACUETOB Ha
(crtocOOHOCTBIO BBISIBIATH CYLTHOCTD MPOYHOCTD, KECTKOCTh, YCTOMYUBOCTH U HAJIEXKHOCTh
HAy4YHO-TEXHUYECKHX TpodIieM, JleTanei 31aHui U cOOpyKeHUH

BO3HUKAIOIIUX B XO7€ YMeer | cocTaBisATh MaTeMaTHYECKHE MOJIENH U PACUETHBIE
npodecCHOHANBHON AeSTENbHOCTH, H CXEMBI 3JIEMEHTOB MHKEHEPHBIX COOPYKEHUM
MPUBJICKATH JUIA UX PCIICHUA Bnaneer | [Ipuemamu pemenus auddepeHunanbHbIX ypaBHEHUN
COOTBETCTBYIOIINH (PHU3HUKO-

MaTeMaTUYECKUH ammapar)

I[JI?I q)OpMHpOBaHI/Iﬂ BBIIICYKA3aHHBIX KOMHCTGHHI/If/'I B paMKax IJUCHUIINIMHBI IIPUMCHAKOTCA

CJICAYIOIKUEC MCTOAbI AKTUBHOI'O 06y‘I€HI/I$II JICKIIHSI'6€C€I{3, AUCKYCCHA.



|. CTPYKTYPA U COAEP)KAHUE TEOPETUUYECKOM YACTH KYPCA

Pa3znen |. [Ipocreiime qepopManum ynpyrux 31eMeHTOB KOHCTPYKIuii (18 yac.)

Tema 1. OcHOBHbIE NOHSITUSI CONPOTUBJIEHUS MaTepuasoB (4 yac.)

Kpartkoe coaepxanue Tembl “OCHOBHBIC MOHSATHS CONPOTHUBIICHUS] MarepuanoB’: JlelicTBue
BHEIIHUX CUJI HAa (pU3MUECKUEe Tena. AHAIM3 PEeaJbHOro 0ObEKTa U COCTABIEHUE PACUETHON MOJIENH.
Buyrpennue cunbl. HanpspkeHus, kak Mepa BHyTpeHHUX cuil. Jlepopmanuu nuHEWHbIE U YTIIOBBIE.
Ces3p Hanpspkenunid 1 aeopmanmid. 3akoH ['yka. MexaHmdecknue XapakTepUCTHKH MaTepHayoB, CHATHIE C
JarpamMMbl pacTsbkeHus. [ eoMeTpryeckie XapakTepUCTUKU TUIOCKUX CEUSHU.

Tema 2. OceBoe pacTsizkeHue - cxkaTue (4 4ac.)

KpaTtkoe coxepxanue Tembl: OceBoe pacTsDKEHHE—C)KAaThe - IpocTeiiias aedopMarus.
BuyTpennue cuiioBbie pakToOpbl, HAIPSHKEHUS U 1eopMallii IIPU OCEBOM IIPU OCEBOM PaCTSKEHUU.

Jlepopmaniuu 1 HalpsKEHUS TPU U3MEHEHUHU TemIiepaTypbl. Pacder ctaTuuecku onpeaeiuMbIX
1 HEOTIPEETUMBIX KOHCTPYKIIMM B COCTOSIHUU OCEBOTO PACTSKEHUS — CIKATHSL.

Tema 3. ledpopmanuu caBura u kpyueHus (2 yac.)

Hedbopmanus cnura uinu cpesa. Pacder OONTOBBIX, 3aKJIEMOYHBIX W CBapHBIX COCIUHECHHIA.
Kpyuenue — kacarenbHble HampspkeHus W jaedopmanus npu KpydeHuu. Pacder Bana Ha KpydeHue.
Pa3pymienune Bana npu Kpy4eHHH, U3TOTOBIEHHOTO U3 TUIACTUYHOTO U XpYNKOro Marepuana. Kpydenue
Bajla HEKPYTJIOTO MOMEPEeYHOro ceueHus. MemOpaHHasi aHaJIOT UL

Tema 4. [Ipsimoii monepeyHbIi M3rud NpU3MaTHYECKOro opyca (4 yac.)

Jedpopmanus monepeyHoro M3ruda: MOCTPOEHUE SMIOP MOMEPEYHbIX CHJI M U3THOAIoIINX
MOMEHTOB. OrpesiesieHne HOPMAIBbHBIX M KacaTeIbHBIX HAaNpshKeHul, popmyna XKypasckoro. YcinoBue
MPOYHOCTH TIPH M3THOE.

Tema 5. [lepopmanuu npu npsiMmoM nomnepednom usruode (4 gac.)

AHamTHYecKui crioco0 onpeaenenus aedopmarmii. OnpeneseHue nepeMenieHni Ipy mornepeyHoOM
n3rude: ocHoBHOE (b depeHITHAIbHOE YpaBHEHUE YIIPYroi JMHUKA Opyca. VHTerpupoBaHHE OCHOBHOTO
maddepeHmanbHOro ypaBHeHUs. MeTo HadalbHBIX MapaMeTpOB. YHUBEPCATHHOE YPaBHEHHE YIPYTOM
JIMHUY OJIKH. Y CIIOBHE KECTKOCTH TIPU U3THOeE.

Pa3nen 1. CioxHoe conpoTuBIIeHHE 3J1eMeHTOB KOHCTPYKIuii (18 yac.)

Tema 6. Hanpsizkenno negopmupoBanHoe cocTosinue opyca (3 gac.)

O6beMHOEe HanpsKEHHOE COCTOsIHKE. [ TaBHBIE OCH, TJIaBHbIE HAMPSHKEHUSI U TJIaBHbIC
nepopmaruu. Kpyr Mopa amns HanpsbkeHHO-1e(hOpMUPOBAHHOTO COCTOSTHUS. THITBI HANIPSKEHHOTO
cocTosiHUS. Teopuu NpoYHOCTH.

Tema 7. Cio:xH0e conpoTuBjaeHue (5 yac.)

BueuentpenHoe pactsbkenue-cxkatue. Sapo ceuenns. Kocoit u cnoxusbiii u3ru6. CoBMecTHOE
neiictBue u3ruba u kpydeHusi. Kpusbie crepxHu. PacueT TONCTOCTEHHBIX M TOHKOCTEHHBIX COCYIIOB
BpalEHUSL.

Tema 8. YcroitunBoCTb 3J1eMEHTOB KOHCTPYKIMI (4 yac.)

[TonsiTue 06 ycroifunBoCcTH (OPMBI CKATHIX CTEp KHEH. 3aiava Diiepa Ui CKAaToro CTEPXKHSL.
Pacuer cxxaTbIX cTepkHEN N0 K03 (HUIIMEHTY CHH)KEHUS JOIYCKaeMbIX HalpsKeHUH.

Tema 9. KoncTpykuuu noa AeiicTBHeM NepeMEHHBIX H IMHAMHYECKHX HATPY30K (4 4ac.)

VYuer cun uHepimu U Kojebanuil. Hanpsbkenus npu yaape. Vi3MeHeHHe CBOMCTB MaTepHalioB
[P 3HAKOIIEPEMEHHBIX Harpy3kax. IIpenen BBIHOCIMBOCTH. YCTalOCTHas IPOYHOCTb METAILIOB.
Bnusiaue



Tema 10. IxcnepuMeHTaIbHbIE METO/AbI HCCJICAOBAHUA HANIPSKEHHO-1e()OPMHPOBAHHOIO
COCTOSIHMSI MAaTePHAJIOB M KOHCTPYKIHH (2 4ac.)

Metoapl  AIEKTPOTEH30M3MEPEHUH B MCCIENOBAHUU  HAIPSHKEHHO-Ie()OPMHUPOBAHHOTO
coctosiHus. ONTUKO-T€OMETPUUYECKUE METOJbl MCCIEA0BAHUA KOHCTPYKUMH. Meron Xpynkux

TE€H304YyBCTBUTEJIbHBIX MOKPBITHH. [10JISIpU3alIMOHHO-ONITUYECKUIT METO UCCIEA0OBAHNS HAIIPSKCHUM.
Il. CTPYKTYPA U COAEP)KAHUE NMPAKTUYECKOM YACTHU KYPCA

1./I1aGopaTopHbie padothl (18 uac.)

JlabopaTopHasi padora Nel. DkcrnepuMEHTaIbHOE OIpPENEICHUE MOIYIS YIPYrocTH,
npejena MporopUUOHATBHOCTH, Tpeiena TeKydecTu U kodddunuenta [lyaccona (2uaca)

JladopaTtopnas pabGora Ne2. lcneiTanne Ha KpydeHHE CTaJbHOTO 0O0pasia,
onpejiesieHne MOTysIsl ciBUra (24aca)

JlabopaTtopnass pabGora Ne3. UccnenoBanue HampsbKeHHO-Ie(OPMUPOBAHHOTO
COCTOSTHHS B CTEp)KHE MpH KpyueHuu (24aca)

JladopaTopunas pa6ora Ned. [IpoBepka cnpaBemIuBOCTH 3akoHA ['yka W JTUHEHWHOTO
3aKOHA pacCIpe/ielieHUs] HOPMAIbHBIX HaNpsyKEHUI B TOMEPEYHOM CEYeHHH OajKu MpU H3ruode
(2uaca)

JlaGopaTopuas padora Ne5. Onpenenenue nepeMeriennii B 0anke mpu usrube (24yaca)

JlaGoparopuas pabGora Ne6. OnpenelieHHME JMHEWMHBIX M YIJOBBIX MEpEMENICHUN
MOTIEPEYHBIX CeUeHHH OaNKu Npu u3rube (24aca)

JlaGoparopHas padora Ne7. lccienoBaHrue BHELEHTPEHHOIO PACTSXKEHUSI CTEP)KHS
(2uaca)

JladopaTopHas padora Ne8. Onpenenenre HaANPsHKCHUH U TIEpEMEIeHU B Oamke mpu
KocoM u3rube (2uaca)

JladopaTopHas padora Ne9. VcnpiTaHre TOHKOCTEHHOTO CTEPIKHS OTKPBITOTO TTPOQHIIS
Ha u3rub u Kpydenue (24aca)

2. Ipakruyeckue 3ausaTus (54 gac.)

1. Pazznen. OcHoBHbIE MOHSTHS U npocTeiiimme qedpopmanuu (36 yac.).

3ansiTue 1. 'eoMeTpuyecKHe XapaKTEePUCTUKHU IJIOCKUX cevyeHnH (2 vac.)

WuTerpanbHble U AUCKPETHBIE METOIbI ONPEENICHUS TUIOIIAIN U KOOPANHATHI IEHTPa TSHKECTH
(uUrypsl IpOU3BOJIBHON (HOPMBI.

3ansrtue 2. 'eomeTpryecKue XapaKTePUCTUKH IVIOCKHUX cevyeHuil (2 yac.)

I'maBHbIE Ocu ceueHus U raaBHble MOMEHTHI nHepiwu. [Ipumenenne Kpyra Mopa nmis
oTpe/ieNieHus] HapaBIeHUS TJIaBHBIX OCEH M BEIMYMHBI TTITABHBIX MOMEHTOB MHEPIIUU TJIOCKOTO
CEUeHHUSI.

3ansitue 3. OceBoe pacTsizkeHHe —cxkaTue (2 yac.)

DKcIpecc-0npoc M0 reOMETPUYECKUM XapaKTepUCTHKaM. PellleHne 3a1a4d Ha ONpeeicHue
pa3MepoB MONEPEYHOIO CEYEHMSI CTEPIKHEN.

[TocTpoenue 3m0p HOpMaANbHOW CUJTbI, HOPMAJIBHBIX HAMPSYKEHUH U NTepeMENIEHUI TpU
OCEBOM PACTSHKEHUH CHKATHH.

3ansrtue 4. OceBoe pactsikeHne —c:xxatue (2 yac.)

Pemrenue 3agau Ha onpeieieHNe HOPMAJIbHOM CUIIBI B CEYEHUU CTEPKHS AHATUTUYECKUM U
rpauuecKuM CrocoOamH.

3ansaTue 5. OceBoe pacTskeHHe —c:kaTue (2 4ac.)
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Dxcnpecc-kOHmMpoabHAs paboma Ha TEMY: 0CEBOE PaCTsDKEHUE.

Pemenne craTnyecky HEONPEAEIMMBIX 3a/1a4 HA OCEBOE PACTSKEHUE.

3ansaTue 6. OceBoe pacTskeHHe —c:kaTue (2 yac.)

Pemienue 3a1a4 Ha 0ceBOe PACTHKEHUE-CKATHE C YUETOM COOCTBEHHOTO BECA CTEPIKHEH.

3ansaTue 7. OceBoe pacTsxeHue —c:kaTue (2 yac.)

Oxenpecc-onpoc Ha 0CEBOE PACTKEHUE-CKATHE.

Pemenue 3a1a4y Ha pacyeT coelMHEHUi: 00JITOBOTO, 3aKJIETIOYHOTO.

3ausrtue 8. lepopmauus casura (2 yac.)

Pemenue 3a1auy Ha pacueT OOJATOBBIX, 3aKJIENIOYHBIX U CBAPHBIX COEIMHEHUH.

3ansaTue 9. lepopmanus kpydenus (2 4ac.)

[TocTpoenue amtop kpyTsero momenTa. [log0op ceuenus Bajga o ycaoBUIO IPOYHOCTH U
KECTKOCTH.

3ansaTue 10. depopmanus kpyuenus (2 yac.)

Pemenue 3a1a4y Ha KpydeHUeE Baja CIUIOLUIHOTO U TpyOYaToOro CeYeHwus..

3ansaTue 11. lepopmanusi nonepeuyHoro usruda (2 yac.)

Omnpenenenue OMOPHBIX peakiuii opyca. [locTpoenue 31op MonepeyHon CUiIbl U
n3rubaromiero MmomenTa. [IpaBuiia 3HakoB.

3ansaTue 12. lepopmanusi nonepeuyHoro usruda (2 yac.)

Oxenpecc-konmponvhas paboma Ha Temy: [locTpoeHue >miop nonepeyHon CHUIIbI U
M3rubaroIero MOMeHTa B Opyce ¢ KpUBOJIMHEWHOM IOMaHOH OChIO.

3ansrue 13. ledopmanus nonepeuHoro u3ruda (2 yac.)

Oxenpecc-konmponvhas paboma Ha Temy: [locTpoeHue >miop nonepeyHon CUIIbI U
n3ru0daroIero MOMEHTA.

Pemenue 3a1a4 NpoOYHOCTH 10 HOPMAJIBHBIM HANIPSHDKEHUSIM MTPU U3THOE.

3ausrtue 14. lepopmanus nonepeynoro n3ruda (2 yac.)

Pemenue 3a1a4 mpo4YHOCTH MO KacaTeIbHBIM HANPSHKEHUSIM MPU U3TrH0e.

3aunsrtue 15. lepopmanus nonepeunoro n3ruda (2 yac.)

Omnpenenenue nepeMenieHuii B Opyce npu NornepeyHoM U3ruoe HHTErpupoOBaHUEM OCHOBHOTO
g depeHnnaibHOro ypaBHEHUs YIIPYyroil IMHUM Opyca B Ciiydae MPOCTOM U CI0XKHOU Harpy3KH.

3aunstue 16. le¢popmanus nonepeynoro n3ruda (2 yac.)

Hcnonb3oBaHne yHUBEPCAIBHOTO YpaBHEHUS YIPYTOM JIMHUH JUIS ONIPEICIICHUS [TepeMeleHu i
B Opyce Npu Ipou3BOJILHON NONIEPEUHOI HArpy3Ke.

3ansTue 17. HanpsizkenHo-1e()opMUpOBaHHOE cOCTOsSTHHE Opyca (2 yac.)

Pemenue 3a1ay Ha pacdyeT MPOYHOCTH M KECTKOCTU Opyca MpH MOMEepeuHOM U3ruoe.

3ansrtue 18. PesepBHoe 3ansiTHE.

2. Paznen. Cuao:knoe comporusJienne (18 uac.).

3anstue 1. HanpsizkeHHO-1e()opMHPOBaHHOE cOCTOsTHME Opyca (2 1ac.)

Omnpenenenre NOTEHIUATBLHON YHEPTUH ehOpMaIi KOHCTPYKIIUU.

3ansaTue 2. CioxxHoe conpoTuBjaeHue (2 yac.)

Pemrenue 3a1au Ha BHELIGHTPEHHOE pacTskeHue-cxkatue. [loctpoenue siapa ceueHus.

3ansaTue 3. Cio:xxHoe conpoTuBjaeHue (2 yac.)

Pemenue 3a1a4y Ha CIOXKHBINA U3THO.

3ansiTue 4. YCTOMYHUBOCTD CTepPsKHEH NPH c:kaTuH (2 yac.)

3anaua Diinepa. PacueTsl Ha yCTOMYMBOCTD B CIOXKHBIX CIydasx

3ansiTHe 5. YCTOHYNBOCTB cTepaKHell npu cxxaTuu (2 yac.)
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Pacuer cxxaThix cToek 10 KOA((OUIIMEHTY CHUKCHUS JTOIYCKAEMBIX HAIPSHKEHUH.

3ansatue 6. [luHaMuyeckoe nelicTBue HArpy3kH (2 yac.)

Pacuetsl ¢ yueToM cuil HHEPIIUH.

3ansaTue /. [lnunamMmu4veckoe neiicreue Harpy3ku (2 yac.)

Hanpsokenus u geopmaryv npu KoJieOaHmsIX.

3ansaTue 8. [luHaMuyeckoe aeiicTBUe HATPY3KH (2 yac.)

PackpsiTHe cTaTHYeCKOW HEOTIPEASTUMOCTH U MO00p CeUeHUs Opyca NP TUHAMHUYECKUX
Harpyskax.

3ansarue 9. JkcnepuMeHTAbLHOE HCC/IEI0BaHNe HANIPSKEHO-/1e()opMUPOBAHHOIO
cocrosinus (2 yac.)

O06paboTKa pe3ynbTaTOB IKCIIEPUMEHTOB.

I1l. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOM
PABOTbBI OBYYAIOIIUXCH CTPYKTYPA

Y4eOHo-MeToAnuecKoe 00ecredeHne CaMOCTOSITEIbHON padOThl 00yUYaIOIINXCs 10 TUCHUIUIMHE
«[TpuknagHas MeXxaHHKa BKIIOYAET B CEOs:

- HJ'IaH-Fpa(i)I/IK BBITIOTHEHHS CAMOCTOSTETEHON pa6OTI)I 10 AUCIIUITIINHE:

- XapaKTCpUCTUKa SaHaHI/II\/'I JJIsL CaMOCTOSATEIILHOM pa6OTI)I CTYACHTOB U MCTOAUYCCKUEC
PEKOMCH AU I10 UX BBITIOJTHCHUIO,

- TpeOOBaHUS K MPEACTABICHUIO U OPOPMIICHUIO PE3YIHTATOB CAMOCTOSTEILHON pabOTHI;

- KPUTEPHH OIICHKH BBITOJIHEHHUS CAMOCTOSTEIIBHON PaOOTHI.

IV. KOHTPOJIb TOCTUXEHMUS IEJEA KYPCA

®opMbI TeKYILero U MPOMEeKYTOYHOT0 KOHTPOJIS M0 JMCIUIJIUHE

DopMBbI TEKYLIEr0
= KOHTPOJIsA
? Buasi yueoHoii ycneBaeMocTH
g patéoThl, BKIKOYasK (o HemeIsIM
Ne 3 CaMOCTOAATEILHYIO ceMecTpa)
Pa3zgen nucnuniavubl
n/n g paboTy CTYIeHTOB 1 ®opma
% TPY0eMKOCTb B Yacax | IPOMeKYTOUHOM
= arTecTauum
(10 cemecTpam)
J | JIP [II3 | CPC
Paspex 1 Okcrpecc - onpoc Mo
1. | OcHOBHBIE IOHSTHS COMPOTHUBIICHUS 1-3 4 2 4 1 p p
MATEDHATOR OCHOBHBIM MTOHSITHSIM.
P - Bremonaenne PI'3 Ha
PacueTHO-TpOEKTHPOBOYHOE 3a1aHNE
2-5 Henensx, CPOK
2. | «['eomerpudeckre XxapaKTepUCTHKU 2-5 6
o caauyu — 6 Henens.
IUIOCKHUX CEYEHUI»
3. | OceBoe pacTsbKeHHE — CKATHE. 4-7 4 4 |10 4 SKelpece
PacueTHO-TPOEKTHPOBOYHOE 3a1aHNE p
«OceBoe pacTsHKeHUE U CKaTHe KOHTPOIbHA Ha
4. CTaTI/I‘IeCII)(I/I omnpenenu-Mas i . 4-8 4 OP-C.
P Brinonuenue PI'3 Ha
HeonpeAenuMas 3a1aum
[pocreitmme nedopmaruu: cpe3 u 4-8 nenemwix, cpox
5. | P ACOPMAIITHL: Cp 89 | 2] 2|4 4 | cnaum — 9 menens.
KpYy4eHHe Kpyrioro opyca.




6 Hedopmanms nzruba. Pacuerst Ha 10-18 | 8 6 | 18 5 DKcnpecc-KOHT-
" | IPOYHOCTH U JKECTKOCTb. ponbHas padora.
Pacuerno-nipoekTupoBOYHOE 3a/1a-HUE Brimonaenne PI'3 na
7 «Pacuer nmpounoctu Opyca mnpu 10-17 6 12-16 nenene, cpok
" | monepeyHoM u3rude» cmauu — 17 Henens.
OK3aMmeH 27 JK3aMeH
HUTOTI'O 3 cemecTpa 18 36 | 27427 | ’k3aMeH
Paznen 2.

8. Howsrue o HanpsvkeHKo- 1-2 3 2 2 2 Dkcmpecc-onpoc
nedopMUpOBaHHOM COCTOSTHHH Opyca.
Teopuu NpOYHOCTH.

CnoxHoe COpOTHBIIEHUE.

9. | BHemeHTpeHHOE pacTsHKeHUE-CKATHE. 3-8 5 2 4 2 DKcnpecc-KOHT-
Kocoti n3ru6. M3rub ¢ kpyueHueMm. pornbHast paboTa.
PacueTHO-TTpOEKTHPOBOYHOE 3a/1aHUE Dkcnpecc-omnpoc.

14 | «Pacuer joMaHOro Opyca Ha CIOKHOE 3-6 4 3amuTa
COIIPOTUBJICHUC) WHIUBUAYAJTbHBIX

15 PacuerHo-TIpOEKTUPOBOYHOE 3a/IaHUE 49 6 3aJJaHuI
«BHeleHTpeHHOe CKATHE KOJIOHHBI»

YcToiunBOCTh yIPYrux Gopm

16. | paBHOBecHs. 3aaaya Ditnepa. Pacuer 9-12 4 4 3amuTa
CXXAThIX CTOCK. WHIAUBUAYAJIBHOI'O

17 PacueTHO-TTpOEKTHPOBOUHOE 3a/1aHUE 10-12 4 3aJJaHus
«Y CTOMYMBOCTh CHATON CTOMKH)

18 JunaMuyeckoe qeiCTBUE HArPY3KHU. 13-14 3 6
[TonsiTue ynapa

20. | YcranoctHas IpoOYHOCTh 15-16 | 1 DKCIpecc-onpoc

21 JKCnepUMEHTAITEHBIE METOIBI 1718 | 2 5
nccnenoBanns HJIC maTepuanon

HUTOI'O 4 cemectpa 18 | 18 | 18 18 3aver
HUTOro 72118 | 72 45 3aueT/3K3aMeH
IlepeyeHb caMOCTOSITEILHOM PA0OTHI CTYIEHTOB
HaumeHoBaHue Yacepl Ha | MeToanyeckoe odecrieueHue WIH Bup
CaMOCTOSATEIbHOI padoThl cam. peKoMeHyeMble
OTYETHOCTH
padoty HHGOPMALHOHHBIE HCTOYHUKH

«"eomerpuaeckue VYnoxenko A.I'. ConrpoTuBiieHHE 3ammTa 3a1aHust

XapaKTEPUCTUKH MITOCKHX MaTepHUaoB: COOPHUK 3aIaHHH
CCUCHHI 6 JUIS KyPCOBOTO TIPOCKTHPOBAHHMS

[OnexTpoHHBIH
pecypc]/MmxenepHas mikona
AB®Y. - DnekTpoH. AaH. -
BrnamuBocTok: JlanpHEBOCT.
Oenepan. ya-1, 2014. [148c.]. -

«OceBoe pacTsHKEHUE U 3amuTa 3a1aHus
ckarre. CTaTHYECKH
orpenenuMas u 4
HeonpeaenuMas 3a0aum»

«Pacuer mpodHocTH Opyca

3ammuTa 3agaHus

[IPH MOIEPEUYHOM HU3ru0e» 6 1CD-ROM.

«Pacuer nomanoro Opyca Ha 3amuTa 3a1aHus
CIIO’)KHOE COTPOTHBIICHHUE) 4

«BHenenTpenHoe cxxatue 3amuTa 3agaHus
KOJIOHHBI» 6

«Y CTOHYUBOCTD CoKaTOH 3amuTa 3agaHus
CTOHKHU) 4

KoHTpoapHO-N3MEpUTENBHBIE MAaTEPHUATIBI IO AUCLUIIIIMHE NIPEACTABIEHBI, SK3aMEHAIMOHHBIMU
BOIIPOCAMHU U TECTOBBIMM MaTepuanamu, npeaycMorpeHHelMH PITV][ B kadecTBe NpoMeEKyTOYHOMU
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aTTeCTallU KOHTPOJII OCBOCHUA TeOpeTI/I‘{eCKOﬁ n HpaKTquCKOﬁ COCTAaBIAKOININX OUCHUIIJIUHBI.
HToroBas arrectanys IpoXoIUT B BUJE, COIVIACHO y4eOHOMY IUIaHy, S9K3aMeHa B 3 ceMecTpe U 3auera
B 4 cemectpe.

V CIIUCOK YUYEBHOM JIUTEPATYPHI 1 HH®OPMAIIMOHHO-
METOAMYECKOE OBECIIEHEHUE JUCHUIIJINHBI

OcHoBHas1 JINTEepaTypa

1. Kunmakoes A.M. ComnpoTHBICHHE MaTepHaloB [DIIEKTPOHHBIN pecypc]: y4eOHO-
METOMYECKOe Tocobue s TectoBoro koHTpois/ KumakoeB A.M., Ilaitnmmes P.II.— 3nexTpoH.
TekcToBble  naHHble.—  Yepkecck:  CeBepo-KaBka3ckass  rocymapcTBeHHass  T'yMaHUTapHO-
TexHoyiorndyeckas akagaemusi, 2014.— 60 c.— Pexxum moctyma: http://www.iprbookshop.ru/27232.html

2. Kupcanopa 3.I'. CompoTuBlieHHE€ MaTepualoB [DIEKTPOHHBIN pecypc]: yuebHoe
noco6ue/ KupcanoBa D.I.— DnextpoH. TekcroBble nannbie.— Capartos: Al [lu Op Menua, 2012.—
110 c.— Pexwum goctymna: http://www.iprbookshop.ru/733.html

3. MuxaiinoB A.M. Conportupinenne MarepuanoB. YueOuuk. M: Axagemus. 2009 r. -
448 c. https://lib.dvfu.ru:8443/lib/item?id=chamo:290856 &theme=FEFU (32 3k3.)
4. ConpoTuBienue Matepuasos : Jadoparopubii npaktukym 4. 2 / E. K. Bopucos, E. A.

I'punacosa ; /lanbHEBOCTOYHBIN FOCYJapCTBEHHBIN TEXHUUECKUM YHUBEepcuTeT. BiaguBocTok : M31-Bo
JlanpHEBOCTOYHOTO TEXHMYECKOTO yHHBepcuteTa, 2010. 64 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:381425&theme=FEFU (19 5k3.)

5. ComnpoTHBICHIE MaTepUAJIOB : yueOHUK /it By30B / A. B. Anekcanapos, B. JI. [loramos,
b. I1. lepxxaBuH ; nox pea. A. B. Anekcanaposa. Mocksa : Beiciias mkona, 2009. 560 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:694404&theme=FEFU (1 3k3.)

2012 - https://lib.dvfu.ru:8443/lib/item?id=chamo:775933&theme=FEFU (2 3k3.)

6. ComnpoTHuBICHHE MaTepUAJIOB : yYeOHUK U1 TeXHUYecKuX By30B / A. B. Jlapkos, I'. C.
[IImupo. Mocksa : Anbsnc, 2014. 624 c.

https:/lib.dvfu.ru:8443/lib/item?id=chamo:720595&theme=FEFU (7 3k3.)

7. ConporuBienne MmatepuanoB: Yue6. nmocooue / P.H. Cupenko. - M.: PUOP, 2007. -
157 c. http://znanium.com/catalog/product/118656

8. ConporuBienne marepuajoB: YueOHuk / Bonocyxun B.A., JlorsunoB B.b.,
EBtrymenko C.U., - 5-e uzn. - M.:M1] PUOP, HUL] UH®PA-M, 2014. - 543 c.

http://znanium.com/catalog/product/390023

9. ConporuBiienne MaTepualoB: yueOHoe nmocooue / E.B. bepesuna. - M.: Anbda-M:
HNH®PA-M, 2010. - 208 c. http://znanium.com/catalog/product/191214

JononHuTeLHAS JUTEPATypa

1. ConpoTuBieHre MaTEPUATIOB : YUEOHHK JJIsi HEMAITMHOCTPOUTENBHBIX CIEI[HAIBHOCTEH
By30B / I1. A. Crenun. [Moxaiick] 2012. 367 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:673025&theme=FEFU (2 3k3.)

2. ConpoTuBieHre MaTepUaIoB [ DNeKTPOHHBIHN pecypc] : Yuel. noc. / 'opmkos A.T'.,
Tpommn B.H. anamunun B.U. - 2-e u3a., ucnpasi. - M. : DUSMATIIUT, 2008. —

http://www.studmedlib.ru/book/ISBN9785922101813.html

3. CrenuH, I1.A. ConpotuBnenue maTepuanoB [DIeKTpOHHBIN pecypc] : yueOHuk / I1.A.
Crenun. — OnektpoH. naH. — CankTt-IlerepOypr : Jlanp, 2014. — 320 ¢. — Pexxum gocrymna:

https://e.lanbook.com/book/3179

4. TeopeTndeckas MexaHHKa : yueOHOE TOCOOHE Ui BY30B MO0 HEMAIIMHOCTPOUTEIHHBIM
HanpasieHusM / A. A. Dpaeau, H. A. Opaenu. Mocksa : KnoPyc, 2012. 203 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:694230&theme=FEFU (2 5k3.)

2014 - https://lib.dvfu.ru:8443/lib/item?id=chamo:730379&theme=FEFU (6 3k3.)

DJIEKTPOHHBIE pecypchl:
1. Hayunas 6ubnmoteka JIBOY - https://lib.dvfu.ru:8443/search/query?theme=FEFU
2. DnekTpoHHO-OMOMIMoTedHas cucrema - http://znanium.com/

3. Caiir LlenTpanbHol OMOIMOTEKH 00pa3oBaTENbHBIX pecypcoB - Www.edulib.ru
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http://www.iprbookshop.ru/27232.html
http://www.iprbookshop.ru/733.html
https://lib.dvfu.ru:8443/lib/item?id=chamo:290856&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:381425&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:694404&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:775933&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:720595&theme=FEFU
http://znanium.com/catalog/product/118656
http://znanium.com/catalog/product/390023
http://znanium.com/catalog/product/191214
https://lib.dvfu.ru:8443/lib/item?id=chamo:673025&theme=FEFU
http://www.studmedlib.ru/book/ISBN9785922101813.html
https://e.lanbook.com/book/3179
https://lib.dvfu.ru:8443/lib/item?id=chamo:694230&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:730379&theme=FEFU
https://lib.dvfu.ru:8443/search/query?theme=FEFU
http://znanium.com/
http://www.edulib.ru/

4. Hayunas snexrponHas oubiauoreka - http://elibrary.ru
5. CereBas OubnmoTeka - http://www.netlibrary.com
6. Poccuiickas ['ocynapcrBenHast 6udaroreka - http://www.rsl.ru

VI. METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO TN CHUIIJIMHBI

Pexomenganum no padore ¢ JIUTEpPaTypoii: B IPOIIECCE OCBOECHUS TEOPETUUECKOTO MaTepHaa
JTMCUUIUIMHBL HEOOXOTMMO BECTH KOHCHEKT JeKIMH M J00aBISATh K JIGKIMOHHOMY MaTepuairy
MH(POPMAIIHIO, TIOTYUYEHHYIO U3 PEKOMEH/yeMOH JIMTepaTypHl.

[Ipn 3TOM XKenaTenbHO NPOBOAMUTH AHAIM3 MOJYYEHHOW JOTOJHUTEIBbHOM HMH(OpManuu u
nH(pOpMaLUK JIEKIIMOHHOW, aHAJIM3UPOBATh CYIIECTBEHHbIE JTOTIOJHEHMS, BO3MOKHO Ha ClIeIyroueil
JIEKITMH CTAaBUTH BOTIPOCHI, CBA3aHHBIE C JOTOJHUTEIHHBIMHI 3HAHUSIMH.

Bce Meroauueckue ykazaHMs C INpUMEpaMH pacdyéra U YepTeXH, BCE METOJIUYECKOE
obecrieyeHre JUIsl CaMOCTOSITENIbHON PAabOThl M BBIMOJIHEHUSI PacyETHO-TpadUUecKol M KypcOBOM
pabotsl mpuBeaeHs! B [Ipunoxenun 3.

TpeGoBanus K 10NMYyCKY HA 3a4eT/IK3aMeH

Jlig nomycka K 3a4eTy/3K3aMeHy CTYJIEHT JIOJIKEH:

- 00s13aTeNbHO TOCeIaTh 3aHATHS (U1 OYHOM PopMBbI OOyUEHHUS);

- IMETh KOHCIIEKT JICKITHIA;

- IMETh MaTEPUAITBI ITO0 MPAKTHYECKUM 3aHATHUSM,

- UIMETb MaTepuasbl BHIOJHEHH JaOOpaTOPHBIX padoT (MIPU HATMYUU B YUEOHOM IJIaHE);

- BBINIOJHUTH B MOJHOM 00beMe 3aJaHMsl K MPAaKTUYECKUM 3aHATHSIM (HampuMmep, pelieHHbIe
3aj1ay, pedepar, AOKIaJ W3YyYEeHHOIO MarepHala, MPEeACTaBICHHBIM B BUAE MPE3EHTAlUU U IpoYne
3a/laHusl, MPeAyCMOTpeHHbIe padoueil yueOHO#l MporpaMMol JUCHUIUIMHBI B paMKax MPakTHUYECKHX
3aHATHUH);

- 3alIUTUTh KOHTPOJIbHBIE Pa0OTHI U TECTHI (ITPU HAIUYWHY B YUeOHOM IIJIaHE);

- 3alUTUTh pacueTHO-Tpaduueckue paboThl (IPH HATUYMH B y4eOHOM IUTaHE);

- 3aIIUTUTH KypCOBYIO pabOTy MM KypCOBOM MPOEKT (MpU HAIMYUU B YU€OHOM IJIaHE);

CryzneHT 00si3aH HE TOJBKO MPEACTaBUTh KOMIUIEKT BBIMOJHEHHBIX 33JaHUA M MPOYUX
MaTepHuaIoB, HEOOXOAUMBIX JJISl IOMyCKa K 3a4eTy/PK3aMeHy M0 U3ydyaeMOM TUCIUILINHE, HO U YMETb
OTBETUTH Ha BOIIPOCHI MIPENoJaBaTelisl, Kacalouirecs pelieHrns KOHKPETHON 3ajaui WK BBITIOJTHEHHOTO
CTYIACHTOM 3aJaHHUsl.

B cnydae HEBBINMOIHEHUS BBIIICU3JIOKEHHBIX TPeOOBAHUN CTYACHT He OJonyckaemcs K ciade
3aueTa WM IK3aMeHa.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHBbI
1. CnenranusupoBaHHble yuyeOHbIe ayaquTopun Kammyca [[BOY.

2. Harnsgusie oCcoOus.
3. Pazgatounsrit MaTepurall 1o TCMaM MCXaHUKH.
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IIpuioxenue 1

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKHU POCCUMCKOM ®EJEPAIINN
®enepalibHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«/lanbHeBOCTOUYHBIN (hefepabHbIH YHUBEPCUTET)

(JIBDY)

NHXXEHEPHAS IIKOJIA

YYEBHO-METOJJUYECKOE OBECIIEYUEHUE CAMOCTOSITEJIbHOM PABOTHI
o IMCIMIIJIMHE «Conponm.nenne MaTepHuajaioB»
CnenuanbHocth 08.05.01 «CTpoUTENbCTBO YHUKAIBHBIX 3JAHUN U COOPYKEHUI
Cnenuanuzanust «CTpOUTENBCTBO THAPOTEXHUUYECKUX COOPYKEHHUI MOBBIIIEHHONW OTBETCTBEHHOCTI)

®dopma MOArOTOBKH - OUHAs

BaaauBocTOK
2016
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XapakTepucTHKa 3aJaHUI 1JIs1 CAMOCTOATE/ILHON padoThl 00y4aromuxcs 1
METOAHYEeCKHEe PEKOMEH AN 110 UX BLINOJHEHUIO
INPAKTUYECKUE 3ATAHUA

1.3apanus ansa Jxcenpecc-onpoca

1o Teme “I'eomempuyeckue Xapaxmepucmuku ni0CKUxX ceyueHutl’”

UTo Ha3BIBAIOT MOTIEPEUHBIM CEUeHHEM Opyca?

UTo Ha3bIBAIOT LIECHTPOM TSKECTH CEUEHMS?

UTo Ha3bIBAIOT LIEHTPAIbHBIMU OCSMHU CEUEHUA?

UTo Ha3bIBAIOT IJIaBHBIMU OCSIMHU CEUEHMS?

Uto HazpiBatoT CTaTUYECKUM MOMEHTOM CEUCHUS?

CoOCTBEHHBINT MOMEHT MHEPLIUU CEUEHUS

LlenTpoOEKHBII MOMEHT HHEPIUU CEUCHHSI

[IepeHOCHBIII MOMEHT HHEPLIUH CEYEHUS

®durypa cocTouT U3 AByX yactel. I 1e HaxoauTcs oOUIuil HEHTp TSHKECTH?
0. ®opmyna MoOJAPHOTO MOMEHTA MHEPIIHH KPyra

1.  CB3b 0CEBBIX MOMEHTOB MHEPLIUHU C MOJISPHBIM

12.  Korja riiaBHbIE OCH MOYKHO HalTH 0€3 BBIYMCIICHUI?

13.  Korma nentp TshkecTd GUrypsl MOKHO HaiiTh 6e3 pacyera?

14. CKOJBKO IJIaBHBIX EHTPATIBHBIX OCEH B PABHOCTOPOHHEM TPEYTrOJIbHUKE?
IIo Teme “Ilopsioox nocmpoenus pacuemuoui cxemul OJisl peaibHO20 00vekma’
CKOJIBKO pacyeTHBIX CXEM MOKHO COCTaBUTH JJISl peabHOro 00bekra?
Jlj1s yero paccMaTpHUBaIOT HECKOJIBKO PACUETHBIX CXEM OJHOTr0 00beKTa?

RBPBOooo~NoO WD E

Kaxkune mapameTpsl 00beKTa TOAJIEKAT CXEMaTH3AIIHN ?

UTo moHMMaeTCs 1Mo/ CIUIONTHOCThIO MaTepuana?

AGcomoTHas ynpyrocts?

Yto noHMMaeTcs o  U30TPOIMTHOCTHIO MaTepuasna’?

Korpa pacnpenenennas Harpyska MOXKET IPUHUMATHCS KaK COCpeA0TOUEHHas cuiia?
bpyc

Ocs Opyca?

0.  Kakoii Opyc MOXHO Ha3BaTh MPSMbIM?

1.  Kaxkas 0605104Ka Ha3pIBaeTCs MIOCKON?

IIo Teme “Mexanuueckue xapakmepucmuxku Mamepuaios”
®dusznyeckuit cMbica Moayisa FOHra

CpoiicTBa Matepuana ¢ koddduruentom Ilyaccona pasubm 0.5
Uto Takoe npeaen nponopHuOHATEHOCTH ?

[Ipenen Tekyuectu

[Tnomanka Texkydectu

Yyactok YIIPOYHCHUSA

[Ipenen ynpyroctu
Yc10BHOCTH Mpezena BpeMEHHOTO COMTPOTUBICHHUS
[Touemy oOpa3zerr paszpyiiaercs Mpu Harpy3ke MEHbIIEH YeM CMOT BbIIEPKATh

RBOo Nk wdE

COoN~ONE

[EEN
©

Kak ¢ yBenuuenuem yriiepoia B CIUIaBE CTAJIM MEHSETCS IMarpaMMa pacTsKEHUs
I'eomerpuuecknii cmpica moxynst FOnra

Hanpsokenue B Touke

UYTto noka3pIBacT dI0pa BHYTPEHHEN CUIIbI?

14.  Korzaa HanpshbkKeHHOE COCTOSIHUE B TOUKE CUUTAETCS] U3BECTHBIM?
ITo Teme “Buympennue cunvt”

Yro Takoe Cuia?

Bnyrpennssa cuia

Korza B Tene HET BHYTpEHHUX CHUIT?

Cratudeckoe NeMCTBUE CUIIBI

UYrto 03HauaeT paBHOBECUE CHUIT?

el ol
wh e

aokrwbdPE
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I';1aBHBINM BEKTOP BHYTPEHHUX CHJI

I';1aBHBI MOMEHT BHYTPEHHUX CHJI

CKOJIBKO BHYTPEHHUX CHJIOBBIX (DAKTOPOB MOKHO HAWTH B CeUeHUH?
[IpuHIMN pa3nokeHus Ha MPOEKIIMK ITIaBHOTO BEKTOpa
[lepeuncanTh BHYTPEHHUE CHIIOBBIE (haKTOPbI

Merton ceuenuit

ITo Teme “I'ubrue numu”

1.
2.

Kakoii Opyc Ha3pIBaeTCs THOKOI HUTHIO?
[Touemy npu BepTUKaJILHON HArpy3Ke Ha HUTh MOSBISETCS CHJIA, CTpEMSIIasICs

COJIM3UTH KOHLbI HUTHU?

3.

HOquy TOPU3OHTAJIbHAA ITPOCKUUA CHJIbI HATSXKCHUA HUTU UMECT OAHO U TO KEC

3HA4YEHHUE B JIFOOOM CEYECHUU HUTH?

4.
poBHCOM?
5.

Kakoii pynkiueit onuceiBaetcst opma ocu riOKOM HUTH C MAJIBIM U OOJIBIIIUM

[Touemy HUTH ¢ OOJIBIIMM IPOBUCOM HA3bIBAIOT LIETTHOM JTMHUEH?

Ilo Teme “Ilpocmetiwue degpopmayuu™

1. 3akoH ['yka mpu 0ceBOM paCTIKESHUH-CIKATUU

2. dopmyrna nedopmamye Ipu OCEBOM PaCTHKCHHH-CKATHN

3. 3akoH ['yka nipu ciBure

4, ®usznueckuit cMmbica moayis FOnra

o. AbcomoTHas aedopmarlius pu 0CeBOM pacTsHKEHUHU-CKATHH

6. YcioBre POYHOCTH TPU OCEBOM PACTHKEHUU-CIKATHU

7. HopmanbsHbie HanpspKkeHUs B TI000H TOUKE CEUEHUs MPU YHCTOM U3THOE

8. VYcnoBue mpoYHOCTH MPU YUCTOM H3THOE

9. UTo Ha3bIBAIOT MPEETOM MPONOPILUOHATBHOCTH ?

10.  Cpsa3p MEXIy MOMEPEYHON CHIION M M3THOAIOIIIMM MOMEHTOM

11.  Yro Takoe YMCTHIN U3rud?

12. ®opwmyna XKXypasckoro

13.  Yro Takoe 0ceBOil MOMEHT COTIPOTUBIICHUS?

14.  Kakwue runotessl HEe MPOTUBOPEYAT APYT APYrY MPU YUCTOM U3rude?

15. Cwmblc IOCTOSIHHBIX UHTETPUPOBAHUS OCHOBHOTO JU(depeHInaibHOTr0 YpaBHEHUS
yrOpyroi uHum O6pyca

16.  Yro Ha3BIBAIOT OMACHBIM CEYCHHEM Opyca Mpy YUCTOM H3THoOe?

17.  ®opmyna nedopmanuu nNpu KpyudeHUH

18.  VYcinoBue mpoYHOCTH Basia MPU KPyYECHUHU

2.3a1aHus U1 IKCIPECC-KOHTPOJILHOI padoThI
1o Teme “Ocesoe pacmsdicenue-cocamue

P P Ps Fﬁ

Q Q Q Q

Ne BapuanTa Pl P2 P3 P4
1 P 2P
2 P -P
3 -P P P
4 P P 2P
5 -P 2P P
6 2P -P
7 P 2P P
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8 2P P

9 2P P -P

10 2P -P 2P
XKectkocts crepkust  EF

Onpenenuth MOJHYIO Te(HOPMAIHIO CTEPIKHS ALs

no meme “Ilonepeunstii u3eu6” — Ha 10CKe pUCyeTCsl HEMOBTOPAIOIIMIICS HAOOP OaoK

no meme “Humezpansvt Mopa” — Ha TOCKe PUCYETCSl HETIOBTOPSIOMIUICSA Ha0Op OaJIOK C
TOYKAaMH, B KOTOPBIX OTIPEACIISIETCS IepeMeIeHHeE.

no meme “Cnoco6 Bepewacuna” — na 1ocke pucyercs HETIOBTOPSIOIIUICS HAOOP OaIoK ¢
TOYKAaMH, B KOTOPBIX OTIPEACIISIETCS IepeMeIeHHeE.

Tekymmii KOHTPOJb OCYHIECTBISIETCS TPOBEICHHEM KOHTPOJIBHBIX padoT 1Mo Temam
MPAKTUYECKUX 3aHATHH, BBIHECEHHEM Ha 3allUTy BBIIIOJHEHHBIX PACYETHO- IPOEKTUPOBOYHBIX
3a/IaHAMN.

TpedoBanus k opopmiaenuro PII3

Crynent Bboinosiager PII3 Ha nucrtax ¢opmara A4 akkypaTHbIM HOYEPKOM OT PYKH MIIU C
WCTIOJIb30BAHMEM TEXHHUYECKUX CpelncTB. [IpWBETCTBYETCS HCIOJIB30BaHHE COOCTBEHHOPYYHO
CO3JIaHHBIX MTPOTPAMM JUJIsI BBITTOJTHEHHS PACUETOB.

Kaxmoe BBITIOJHEHHOE 33aJaHHe JO0JDKHO COINPOBOXKIATHCS TOJHBIM TEKCTOM €ro YCIOBHUS H
MOIPOOHBIM pereHreM 0e3 OIYCKaHHsI POMEKYTOYHBIX PaCYeTOB, KOTOPHIE HEBO3ZMOKHO BBHITIOTHUTH
YCTHO.

PII3 nomxHO WMETh TUTYJABHBIM JHCT, OGOPMIIEHHBIH B COOTBETCTBHH C OOpas3loM
(ITpunoxenue 1).

KpuTepuu o11eHKU BBINOJIHEHUS CAMOCTOSITEILHON pabOoThI

Onenka «/lonyieHo K 3auTe» 3a BBIIOJIHEHHOE PaCYETHO -IIPOCKTUPOBOYHOE BBICTABIIACTCS
II0CJIE YCTPAHEHUS BCEX BBISBICHHBIX B X0J1€ IIPOBEPKH OMIMOOK U 3aMeYaHuil.

Onenka «3a4TeH0» BBICTABIIAETCA MOCIIE TOTO, KaK CTYACHT B XOJ€ 3aIlUThI I0Ka3bIBACT:
IIOJIHOE BJIAJICHUE TEOPETUYECKUM MAaTEPUAIOM COOTBETCTBYIOIIETO paszena Kypca « COpOTHBIICHUE
MaTEpHAIIOB)», YMEHUE COCTABIIATh PACYETHYIO CXEMY M BJIAJJICHUE METOJAAMHU PELIECHUS TIOCTaBICHHON
3agaun. KoanuecTBo 3a7aBaeMblX Ha 3aIIUTy BOIPOCOB 3aBUCUT OT BpEMEHU O0yMbIBAaHUS U
IIOJIHOTBI OTBETOB CTyZAECHTA. MITOroBasi OLlEHKa y4UTBIBACT IIPHIIEKAHUE CTYICHTA U ITyHKTYaJIbHOCTb
coOuroieHus rpaduKa IPOXOKACHUS TUCIUIIIUHBL.

DKcIIpecc-0NpOChl, HAITPaBJICHBI HA BBISBICHUE YPOBHS NO3HAHMS JUCLUIUIMHBI, HACKOJIBKO
IIOHMMaHHE CTYJEHTOM CyTH IPeAMETa COBIAAAET ¢ OOIEIPUHATHIM HOHUMAHUEM COJEpP KaHUs
M3y4aeMOM AMCLUIUIMHBL. A TaKKe Ul BBIABICHHS HACKOJIBKO JOCTYIIHO M3JIaraeTcs MaTepua, u B
cllyyae MacCOBOI'0 HEJIOTIOHMMAaHUS aHAJIN3 pe3ysbTaTa OIpoca Mo3BOJIseT HauCKOpeHm o0pa3omM
U3MEHUTH TAKTUKY IIPENOJaBaHUsS, AKLIEHTUPOBATh BHUMAHHUE HA BOIPOCAX, OKa3aBLUIMXCS TPYAHBIMU
JUI TIOHUMAaHHUs.

Onenka «Y JOBJIETBOPUTEIBHO» BBICTABIIAETCS, €CIM KOJUYECTBO IIPABUIIBHBIX OTBETOB
MIPEBBIIIAET 55 MPOLEHTOB BOIIPOCOB,

OIIEHKa «XO0pOII0» — MPAaBWIBHBIX OTBETOB OoJiee 75 MPOLEHTOB U

o1eHKa «OTIMYHOY, €CIIM KOJIMYECTBO MTPABUIIBHBIX OTBETOB COCTABIISIET HE MEHEE 85
IIPOLICHTOB OT KOJIUYECTBA 3aJaHHBIX BOIIPOCOB.

JUist CTUMYIMPOBaHUS CBOEBPEMEHHOTO U INIAHOMEPHOI'O OCBOEHUS AUCLUIUIMHBI CTYIEHTHI,
[IPEAOCTABIIAIONINE OTYETHI 110 3aJaHUSM 10 HA3HAYEHHOT'0 CPOKA, IPOXOIAT 3aAIUUTY B YIIPOLIEHHOU
dopme.

Kputepun o11eHKH BBINOJIHEHHUS CaMOCTOSTEIbHOM paboThI:
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1. /1511 mosy4eHust OLEHKU “OTJINYHO” 0€301IMO0YHO BHIMOIHEHHAs paboTa JoKHA OBITh
MpeACTaBJIeHAa B YCTAHOBJIEHHBIN CpoK. COMCKATENb OLEHKHU “OTIUYHO” MPH 3aLTUTE IPOSBIISIET
MOJIHOE TIOHUMaHKE PAaCCMATPUBAEMOTO SBJICHHE, CAMOCTOSTEIBHYIO IPOPAOOTKY JONOIHUTEIHHOTO
MaTepuala, 3HaHWe METOIMKU PELICHHUs TPOOIEMBl U METO/IOB IOCTH)KEHUS pe3yabTara. M3
BO3MOJKHBIX ITyT€H PELICHUs] HAXOAUT U IIPUMEHSET HAUCKOPEUILUH.

2. 151 moTydeHus OLEHKH “XOPOIIO”™ BBHIMOJHEHHAs padoTa ¢ HeOOJIBIINMHU TTOMapKaMu
J0JKHA OBITH TIPEACTaBJICHA B YCTAHOBJICHHBIN CpoK. [Ipu 3amure uctpaBieHHONH pabOThI COMCKATEh
[IOKa3bIBA€T YBEPEHHbIE 3HAHUS B IIPEJIEsIax U3y4EeHHOro Kypca. MOKEeT COCTaBUTh alrOpUTM
pernieHus moA00HOM 3a1auu.

3. [l noytyyeHus OLIEHKH “‘yI0OBJIETBOPUTENIBHO BBINOJIHEHHAs: padoTa ¢ HEOOIbIIUMU
IIOMapKaMHM JI0JKHa ObITh IIpe/ICTaBIeHa B TeUeHUU cemecTpa. [Ipu 3amuTe ncnpaBieHHON pabOThI
COMCKaTelb MOKa3bIBaeT 3HAHUS B 00beMe, IOHUMaHUS MOopsAKa MOIy4YEeHUs Pe3yabTaToOB,
MIpe/ICTaBJICHHBIX B paboTe Mpesesiax U3ydeHHOro Kypca. Mo>KeT COCTaBUTh arOPUTM PELICHUS
mo00HOM 3aaun.

PACUETHO-TPAOUNYECKHUE PABOTbI

PacuerHo-rpaguueckoe 3aganue (PII3) smaserca dopmoit xontpons CPC. Beimomnsercs
CTYIAEHTaMH B BHJI€ UHIUBUIyaIbHOTO aomaiHero 3afganus (M/13), kotopoe BblgaeTcst cTyieHTam 1o
WHJIMBUIYyIbHBIM BapHaHTaM W3 COOpPHUKA 3aJaHWil I KypCOBBIX pabOT MO HOMEPY 3a4eTHOM
KHIKKH, M TIOCJI€ TMPOBEPKH 3alIMIIACTCS CTYJIEHTOM IpU HHIAUBUAYyaJbHOM coOeceloBaHUU C
npenoaaBateneMm. PII3 omenmBaercs B ¢dopme 3auera (OIIEHMBAETCS OLICHKOW «3a4TEHO» WM «HE
3auteHo»). He 3autenHoe PII3 Bo3BpamaeTcst cTyleHTy Ul BBIIIOJHEHUS PaOOThl Haja OIIMOKaMH,
IIOCJIE YETO OHO MOKET OBITh CAAHO Ul MPOBEPKU MOBTOPHO. PII3 cuntaeTcs BbINOJIHEHHBIM, €CIIM OHO
IIOJIy4UJIO UTOTOBYIO OLIEHKY «3a4TCHO».

CogepxaHue ¥ CPOKHU BBINOJTHEHHSI MEPOIIPUATUI TEKYLIETO KOHTPOJIS OCBOCHUS JUCIMITIINHBI
onpenenensl B [Ipunoxenue 3 x PITY /1.

KonTposbHbIe BOIPOCHI
1o teme «['eoMeTpHUYeCKHe XapaKTEePUCTUKH MJIOCKHUX CeYeHUIN»

1. UYto Takoe ock Opyca?

2. UTo Takoe LEHTP TSHKECTU CeUCHUs ?

3. Yro TaKoe cTaTUYEeCKHI MOMEHT CEUCHHS?

4, VYKaxuTe riIaBHYIO OCh B IIpeiesiaX KOHTYpa paBHOOEAPEHHOTO TPEYroabHUKA,
OTHOCHTEIILHO KOTOPOI 0CEBOM MOMEHT WHEPITUU UMEET MAaKCUMAJIBHOE 3HAUYCHHUE.

5. I'ne naxonurcs L. T. ceuenusi, COCTOSIIErO U3 ABYX OJMHAKOBBIX YacTeil?

6 UTo Takoe EHTPaIbHBIC OCU CCUCHMS?

7. Yto Takoe 0CeBOM MOMEHT UHEPLIUU?

8. Mo:keT JIv TJIaBHast OCh OBITh HEIEHTPAILHON ?

9. Uto Takoe cOOCTBEHHBIN MOMEHT HHEPIIUH?

10. YT0 Takoe MepeHOCHBbI MOMEHT UHEPIUHN?

11. OrpaHu4eHo 11 K3MEHEHHUE OCEBBIX MOMEHTOB MHEPIIMHU IIPH MIOBOPOTE KOOPAUHATHBIX
ocei Ha 180°7?

12. EcTb 111 CBA3b MEX1Y OCEBBIMM MOMEHTAMH MHEPLUHU U MOJSIPHBIM MOMEHTOM HHEPLIMH
CeUcCHUS?

13. Kak onpenenuts Hauboblliee 3HaY€HUE IIEHTPOOSIKHOTO MOMEHTA UHEPIIUU CeUeHUs?

14, Yro TaKoe riiaBHLIC OCU CEeYCHMA?

15. Kaxoe cooTHomeHne MeX /1y 0CEBBIMU MOMEHTAMH UHEPLIUU CEYEHUS, ECIIH
LEHTPOOEIKHBIIT MOMEHT HHEPIIUH TOCTUTAeT CBOET0 MaKCUMAaTbHOTO 3HAUCHUS?

16. Yto Takoe HoJII0C CCUCHHS?

17. Ha xakoii yros Hy)kHO MOBEPHYTh KOOPAUHATHBIE OCH, YTOOBI OCEBOM MOMEHT WHEPLIUU

CTaJ paBHBIM HYIIO?
17



18. J1J1s Kako# OCH M3 MHOECTBA MMapaJlICIbHBIX, 0CEBOH MOMEHT WHEPIIUU TPUHUMACT
MHUHHUMAaJIbHOE 3HAaUYEHUE?

19. Korpaa moyiosxeHne TiIaBHBIX 0CEH MOKHO OMPENEIUTh 0€3 BEIYUCICHHIA?

20.  CkoJBKO IJIaBHBIX OCEH MOXKHO yKa3aTh JJIs JIFOOOTO ceueHus?

21.  Kakue mapameTpsl ceueHHst HeOOXOAMMO 3HATh, YTOOBI BEIYUCIUTH OCEBbIE MOMEHTBI
MHEPLMH [IPH NTapaJIJIEIIbHOM IIEPEHOCE OCE?

22.  KakoBa pa3MepHOCTb CTATUYECKOTO MOMEHTA IUIOIIA/IN CCUCHHS?

23.  KakoBa pa3MepHOCTb MOJSPHOTO MOMEHTA HHEPLUH?

24.  Kak, 3Has OJJMH TJIABHBI MOMEHT WHEPIMH U JIBa OCEBBIX MOMEHTA UHEPIIUH,
OTIPENIENIUTh MAKCUMAIBHBIN EHTPOOESKHBI MOMEHT WHEPLUHN CEYCHUs?

25.  Kak, 3Has1 OJMH TJIaBHBIH MOMEHT WHEPINH U JIBa OCEBBIX MOMEHTA MHEPIIHH,
ONPEENUTh BTOPOU IJIaBHbII?

26.  Kak ompenenuth HEHTP THKECTH CEUCHHS, UIMEIOIIETO IBE OCH CUMMETPHH?

27.  Kak omnpenenuTh HEHTP THKECTH CEUSHHS], UMEIOIIETO OHY OCh CHMMETPUH?

KOHTpOJIbeIe BOIIPOCHI
no teme «OceBoe PACTSAKCHUEC-CIKATUEC)>

1. Uto Ha3bIBaeTCs, HapspKeHueM?

2. Kakue BbIIENSAIOT KOMITOHEHTHI HANIPSHKSHUS B TUIOMIA/IKE CEUSHHUS?

3. [Touemy cocTaBsrONINe HAPSHKEHUS HOCAT TaKUe Ha3BaAHHUS?

4. [Touemy oceBoe pacTshKeHHE-CKaTHEe OTHOCHTCS K TIPOCTHIM JieopMaIusm?

o. OO0wsicautb 3axon I yka?

6. Kakoit reoMeTpryecKuii CMBICIT UMeeT MOOYiab FOHea?

1. Kakoit ¢pusudeckuit cMbIc uMeeT Modyns FOnea?

8. Uto Takoe abCONMIOTHOE YAJIMHEHHE?

9. Urto Takoe oTHOCUTENbHAs fedopMmarus?

10. AOCOJIIOTHOE YNTMHEHUE U OTHOCUTENbHAS JAedopMaIirsi, KOTOPOE U3 HUX HECET
00JIbITYI0 HHGOPMAITHIO O 1e(POPMUPOBAHHOM COCTOSIHUN?

11. Ot gero 3aBUCHT nedopMaliis P OCEBOM PACTHKEHUN-CKATHN?

12. B uem cocTouT MpUHLINI CYNEPIO3UINH, U €CTh JIM MPeAes €ro NpUMEeHUMOCTH?

13. UTto Ha3bIBaeTcs, ’KECTKOCTHIO IIPH OCEBOM PACTSHKECHUH-CKATHH?

14, UTO Takoe «I0IyCcKaeMOoe HaIpsKEHUE»?

15. B gem cmbIc yciioBust TPOYHOCTH?

16. B gem cMbICH YCIIOBUS )KECTKOCTH?

17. Yrto Takoe mpeaen TEKy4eCcTd MaTepuasa Gr?

18. Yro BnuseT Ha BEIOOP KOd((dUIIMEHTA 3amaca TPOYHOCTH?

19. B uem cocTouT ycia0BHOCTH AMAarpaMMbl pacTsKEHHs 00pasiia U3 MArkKoi craiu?

20. [Touemy o AuarpamMme ¢ — & pa3pylieHUe MpU PaCTKEHUHN IPOUCXOIUT HE MPU
HauOOJBIINX HAMPSKEHUSIX?

21. Nmeet nu cMbIch npezies1 BpEMEHHOTO COMPOTHUBIICHUS ?

22. Kak onpenensiercst BenuunHa CUiibl B C€UeHUN?

23. Kakwue 3a1aun Ha3pIBaIOT CTATUYECKH HEOMPEICTUMbIMHU.

24, YTo Ha3BIBAIOT CTEMEHBIO CTATHUECKON HEOMPEIeTMMOCTH ?

25. Kak Ha3piBaeTcs NOMONMHUTENBHOE YpaBHEHHUE MPU PACKPBITUU CTATHUECKON
HEONPEIEIIUMOCTH?

26. Yem oObsicHsAETCS ““ CTYNEHbKa” Ha 3II0pe BHYTPEHHETO CHUIIOBOTO (hakTopa?

217. Korja Ha KOHType 3IIOpbI MOSBISAETCSA U3I0M?

B kauecTBe NpPOMEKYTOYHOIO KOHTPOJIS YCIIEBAEMOCTU MCIIOIB3YETCSl TECTUPOBAHUE I10
Moyiro «CBOHCTBA MaTepUalioB U MpocTelne aedopmaum,

DKcIpecc-0poc M0 OCHOBHBIM MOHATHUSAM Kypca;

DKcIpecc-KOHTPOJIbHbIE pa0oThl HA 15 MUHYT Ha IPUMEHEHNE U3YYEHHBIX METOJIOB U IIPUEMOB
pelIeHns 3a1ay;

3amuTa UHAMBUAYATbHBIX 3aJaHU;

3amuTa 0T4eTOB 1O JabOPaTOPHBIM paboTaM.
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BOHPOCLI K 3K3aMEHY

1. JleiicTBue cun Ha (pU3MUECKHe Tena.
2. PeanpHbIil 00BEKT U pacy€THAST MOJICIT.
3. BuyTpeHHue cuibl.
4. Hanpsixenns.
o. Hedopmariuu TUHEHHBIC U YTIIOBHIE.
6. CBs3b MKy HAPSDKECHUSIMH U JIePOPMALIAAMHU.
7. OCHOBHBIE TEOMETPHUECKUE XaPAKTEPUCTHKH IIJIOCKUX CEUCHUH.
8. [IpeoOpa3oBaHre MOMEHTOB MHEPIIMH NIPY MapAIIICTIHHOM MEPEHOCE OCEH.
9. [IpeoOpazoBaHre MOMEHTOB MHEPIIMH IIPY TIOBOPOTE KOOPAWHATHBIX OCEH.
10.  I'maBHBIE OCH U TJIaBHbIE MOMEHTBI HHEPIIHH.
11. 3aiauu, perraeMbie ¢ TOMOIIBIO Kpyra Mopa Juist INTIOCKOTO CeYEHUSI.
12. OceBoe pacTsKEHHE U CXKATHE.
13. TI'padwku n3MeHeHUs] BHYTPEHHHUX CHIIOBBIX (DakTOpOB ¥ nedopManuii MpHu pacTsHKEHUH
(mpumepsl).
14.  edopmanuu npu U3BMEHEHUU TEMIIEPATYPHI.
15.  [loteHumanpHas 3HEprus 1eopMaluu pacTKEHUS.
16.  Crarudecku ompenenuMble U HEOTPEICTHMbIE CHCTEMBI.
17.  Hampspk€HHOE COCTOSIHHME MTPU PACTSKEHUU-CKATHH.
18.  OcHOBHbBIE MEXaHUYECKHE XapAKTEPUCTUKN MaTepHaa.
19. [TocTpoeHre HCTUHHOW TMarpaMMbl PaCTSIKEHUS.
20.  PactsbkeHWe W C)KaTHUE TIOJ BIMSHUEM COOCTBEHHOTO Beca. CTepKeHb pPAaBHOTO
COTIPOTHBIICHUSL.
21.  Pacuér mpoBOJOB M TPOCOB.
22.  Jledbopmarus caura.
23.  edbopmarus KpydeHUs.
24.  Pacuér BaJOB Ha Kpy4CHHE.
25.  Pazpymenue MarepuanaoB Mpu KPy4CHUH.
26.  Kpydenue O6pyca ¢ HEKPYIJIbIM MMOMEPEYHBIM CEUCHUEM.
27.  IlpumeHeHwue TUICHOYHOU (MeMOpaHHOW) aHAJIOTUHN TIPU MUCCIICIOBAHUN KPYICHHSI.
28.  edopmarus usruoa.
29.  uddepenunanbupie (MHTETPAIbHBIC) 3aBUCUMOCTH TIPH U3THOE.
30.  Hampsbkenus B 6pyce npu YMCTOM H3TrHOE.
31. O panuoHaNIbHOM CEUEHHUH TPH AcPopMaIvy H3ruoda.
32.  BnusHue nmomepeyHbIX CUJI Ha paclpeiesieHue HOpMallbHbIX HAPSDKEHUH npu u3ruode.
33.  KacarenpHble HampspKeHUs IIpH nonepeyHoM uzrude. @opmyna XKypasckoro.
34.  Buusaue Ghopmbl ceYeHHUS HA TPUMEHUMOCTH GopMyItbl JKypaBckoro.
35.  AHanu3 usruba, cBOOOTHOTO U CTSIHYTOTO ITaKETOB JIUCTOB.
36.  Bpychs paBHOTO COMPOTHUBIICHUS MIPU U3THOE.
37.  Juddepenuunansnoe ypaBHeHHE YIPyroi JIMHUU Opyca.
38.  HurerpupoBanue nuddepeHInaIsHOr0 YpaBHeHHsI YIIPYTroi JIMHUU Opyca.
39.  HurerpupoBanue nuddepeHInaaTsHOr0 YpaBHEHUS B Cllydae CJIO0KHBIX HAarpy30K.
40.  YHuBepcallbHOE ypaBHEHUE YIPYroil JUHUM OaJIKu.
41.  banka Ha ympyroMm OCHOBaHUHU.
42.  Hanpsok€HHOE COCTOSIHUE B TOUKE.
43.  OmnpeneneHue HanpsHKEHUH B IJIONIAIKE OOIIEro MOJI0KEHUS.
44.  T'maBHBIE OCH U TJIaBHBIE HAIMPSHKCHHUSL.
45.  Kpyrosas quarpamma Hanpspk€HHOTo coctosiHust. Kpyr Mopa.
KonTpoJsbHbIe BOPOCHI
1o Teme «CJ10KHOE CONPOTHBJICHUE)
1. Uro Ha3bIBaeTcs, HaNpspKeHUEeM?
2. Kakue BbIIENIAI0OT KOMIIOHEHTbI HalpsHKeHUs?
3. [Touemy cocTaBisOLINE HAIPSKEHUS HOCAT TaKUe Ha3BaHUs?
4. Kak dhopmynupyercs 3axon I'yka?
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o. Urto Takoe abCOIOTHOE yIITHHCHHE?

6. UTto Takoe OTHOCUTENbHAS JedopMarius?

1. AOGcomoTHas M OTHOCHTENbHAA AehopMaIius, Kakas u3 HUX HeceT OOJbIIYIO
uHbOpMAIHIO 0 1ePOPMHUPOBAHHOM COCTOSIHUU?

8. UYro Takoe ormyckaeMoe HanpsokeHue?

9. B 4em cmbIcH ycaoBHsS TPOYHOCTH?

10. B uem cmbicn ycnoBus )kecTKOCTH?

11. Uro BausieT Ha BbIOOp koA duIMeHTa 3anaca MpoYHOCTH ?

12. Uto Takoe HOpMalibHas cuiia?

13. Uto Takoe nomnepeunas cuiia?

14. Uto Takoe n3rudaromuii MOMEHT?

15. Uro Takoe KpyTAuii MOMEHT?

16. Kak onpenensercst BenuunHa Cujibl B c€4€HUN?

17. Kak onpenensercst usruOaroninii MOMEHT B CEUEHUU?

18. Uto Ha3bIBaeTCs, MJICYOM TIEPEHOCA CHITBI?

19. Kak mpoBepuTh MpaBMIIBHOCTH TIOCTPOCHHS ATIOPBI Muse 1o smrope Q?

20. Kak “yramaTts” xapakrep amropsl Muse 1o smtope Q7?

21. Kak HaiiTn 3Ha4eHHe M3rUOaroIEero MOMEHTa B CEYCHUH, €CITH €CTh B HAIMYHH JITI0pa
Q?

22. Uto Takoe YUCThIN U3rub?

23. Uro Takoe nomnepeyHslit u3ruo?

24, Uro Takoe Kocoil u3ru6?

25. Kak onpenenuts HOpMalTbHBIE HAMIPSDKEHHSI B JTFO00# TOUKE CEUSHHSI TPH YHCTOM
nu3rube?

26. UTo Ha3bIBatOT 0CEBHIM MOMEHTOM CONPOTHUBIICHUS?

27. Uto xapakTepu3yeT 0CeBOM MOMEHT COTIPOTUBIICHUS?

28. Kaxkue BHemIHUE Harpy3KH TPH MOMEPEIHOM M3THOE JOMYCKAIOT UCIIOJIh30BAHNE
(bopMyIbl ISl HOPMAJIbHBIX HAMPSDKEHUH IPU YHUCTOM M3rude?

29. Kax mo smrope Muse npeacTaBuTh BUI U30THYTOM ocH Opyca?

30. B xakoMm ciyuyae mpu momnepeyHoM M3rude YUUTHIBAIOTCSl 00a HAPSHKECHUS :
HOpPMAJIbHOE M KacaTelbHOEe?

31. [Touemy B hopmyne JKypasckozo nomyckaercsi pa3IBOCHHE B OTIPEICTICHUN
CTaTUYECKOTO MOMEHTa?

32. Urto Ttakoe «Teopus mpouHOCTH»?

33. Uem BBI3BaHO MHOTO00Opa3ue TEOPU TPOUYHOCTH?

34. Kak npouszsectu noadoop ceyeHus B ciiydae OJHOBPEMEHHOTO JIEHCTBUS HOPMAJIbHOMN

CHJIBI M U3rU0AroIIero MoMeHTa?
KonTposabHbie BOpochl
no TeMe «BHelleHTpeHHOE pacTsisKeHHe-CKATHE

1. Yro Ha3bIBACTCS, HAPSHKEHUEM ?

2. Kakue BbIIENISIOT KOMIOHEHTHI HAITPSHKCHUS ?

3. [Touemy oceBo€ pacTsHKEHHE-CKATUE OTHOCUTCS K IIPOCTHIM JiepopMarusm?

4. Yro Takoe BHEICHTPEHHOE PACTsDKEHHE-CKaThe?

S. Kak dhopmynupyercs 3axon I'yka?

6. Yto Ha3bIBACTCS, JKECTKOCTHIO NP OCEBOM PaCTSHKEHHH-CKATHN?

7. UYro Takoe JonyckaeMoe HanpshkeHue?

8. B 4yem cMmbIca yciaoBHs TpoYHOCTH?

9. UYro BrusieT Ha BBIOOP KO3 UIMEHTa 3amaca IPOYHOCTH?

10. Kak onpeaenuts HOpMalibHbIE HAMIPSKEHUSI B JTF000H TOUKE CeUeHMsI TPU YHCTOM
nuzruoe?

11. UTo Ha3bIBAIOT OCEBBIM MOMEHTOM COTNPOTUBIICHHUS?

12. Kak mpou3zBecTH mo100p ceueHus B ciydae 0JHOBPEMEHHOTO JIEHCTBUS HOPMAJIbHOM
CHJIBI U M3TU0AOIIero MOMEHTa?

13. Uro Ttakoe meopus npourocmu?
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14. UeMm BBI3BAaHO MHOTO00pasue meoputi npouHOCmu?

15. B uem cmbicn ycnoBus )KkecTKOCTH?

16. UTto Takoe BHEIIEHTpEHHasl cuiia?

17. dopmyna HOpMAJIBHBIX HANPSHKEHUH PH BHELIEHTPEHHOM CXKATHU.

18. YpaBHEHHE HEUTPAIBHOW JIMHUU ITPU BHELIEHTPEHHOM PaCTSKEHUN-CKATUH.

19. UYro Takoe HEHTpaabHas JINHUA?

20. Urto Takoe HEHTpajbHasi IOBEPXHOCTH?

21. Urto Takoe spo ceueHus?

22. UTO MOXKHO CKa3aTh O KOHTYpE spa ceueHus?

23. Korma Heo0X0AMMO YUUTHIBATH TIOJI0KEHHUE SIIPa CCUCHHS?

24, Kakas akcruoma npumeHsieTcst pu MOCTPOSHUHU sJIpa CEUEHUS?

25. Kakoii nops1ok noctpoeHus siipa ceueHus?

26. Kak Bnusier nepemelnieHue rnoroca Ha MoJI0KeHNEe HEUTpalbHON JIMHUN CeYeHUs?
27. Kak Bnusier nepeMenieHue HEUTPaIbHOM JIMHUH Ha MOJIO’KEHUE TI0JIF0Ca CeueHus ?
28. Ecnu nostoc HaxoquTCsl HA OCH CUMMETPHH, YTO MOYKHO CKa3aTh O TOJIOKEHUU

HEUTpaIbHOU JTUHUN?

KonTpoJibHBIE BOPOCHI
o TeMe «Y CTOMYNBOCTh CXKATOH CTOMKN»

1. B ueMm cyTh siBIE€HUS OTEPU YCTONYMBOCTH?

2. Uto Takoe kpuTHUueckKas cria?

3. UT0 Ha3BIBAIOT THOKOCTHIO CTOMKHN?

4. Uro Takoe npeaenbHas THOKOCTH?

5. Kaxoit mpenen mpumeHuMocTH GhopMyIibl Ditnepa?

6. UTto Takoe KOpoTKas cToiika?

7. Uto Takoe ko3pPuIueHT npuBeaCHUS JUTUHBI?

8. [Touemy B popMyiTy KpUTHIECKON CHITBI BXOJAUT MHHUMAIBHBIM OCEBOH MOMEHT
1505 (57000020704

9. Kak BIusiOT ycnoBHS 3aKpeIieHHs] Ha BEIMYMHY KPUTUYECKOW CHIIBI JUIsl CTOUKHU?

10. O0bsicHUTE (PU3UIECKYIO CYIITHOCTh KOA(h(UIIMEHTA CHIDKCHHS JI0ITyCKAeMOTO
HaNpPSHKEHUS.

11. [Touemy pacuer mo k0dHPHUITUEHTY CHIIKEHUS TOTTYCKAaeMOTO HAMPSHKCHUS UMEET
WUTEPALMOHHBIN XapakTep?

12. Kak MOXHO yCKOpUTBH CXOAMMOCTh UTEPALIIOHHOM MPOLIEyphl pacyeTa 1o
KO3 UIIMEHTY CHUKEHHS TOTTYCKaeMOT0 HapPsKeHUs?

13. [Touemy oTiHyarOTCs pe3yabTaThl pacyeTa KPUTUUECKOTO HAMPsLKEHUS 1o (popmyrie
Diinepa u 1o KOAPPUIUEHTY CHIKEHUS OITYCKaeMOTro HaIPSKeHUs?

14. Uto Takoe nmpuBecHHAS JUTHHA?
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IIpuioxenne 2

MMHUCTEPCTBO OBPA30OBAHUS 1 HAYKHU POCCUHCKOM ®EJIEPALIMN
®enepalibHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEKICHNE
BBICILIETO 00pa30BaHUs
«/lanbHeBOCTOYHBIN (peaepabHbIH YHUBEPCUTET

(JIBDY)

NHXXEHEPHAS IIKOJIA

®OH/I OHUEHOYHBIX CPEJACTB
no aucuunjinne «ConpoTuBiieHHe MATEPUATIOB
CnenunanbHocTh 08.05.01 «CTpOUTENbCTBO YHUKAIBHBIX 3IAHUN U COOPYKEHUI
Cnenuanuzanust «CTpOUTENBCTBO THAPOTEXHUYECKUX COOPYKEHHUI MOBBIIIEHHONW OTBETCTBEHHOCTI)

dopma MOJArOTOBKH - OUHAs

BaaauBocTOK
2016
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HacnopT DOC o AUCIHHUIIJINHE ((CO]IPOTI/IBJIeHI/Ie MaTepuajioB»

Koa u ¢popmyinpoBka KOMIeTeHIMH

Jrtanbl GopMHPOBAHHS KOMIIETEHIIHHU

OIIK-6 ocHOBHBIE 3aKOHBI 3Haer IIpuemsl MOCTpOEHUST MATEMAaTUYECKUX MOJENENH U
€CTECTBEHHOHAYYHbIX AUCLUIUIMH B pAaCUYETHBIX CXEM

npodeccHoHaNbHON AesSTeTbHOCTH, Ymeer Hawmeuats uens u abctparupoBaTbest OT
MIPUMEHEHUEM METO/I0B HECYILIECTBEHHBIX 0COOEHHOCTEH 00BeKTa
MaTEMaTUYECKOro aHalIu3a u HCCIEIOBAHMS

MaTEMaTHYECKOT O( KOMIBIOTEPHOI0) Buaneer | IIpueMamu mOCTpOEHHUS PACUETHBIX CXEM
MOJEJINPOBAHMSL, TEOPETHUECKOIO U HCCIIeyeMOoro o0beKTa

3KCIIEPUMEHTAIbHOI'O HCCIIENOBAHMS

OIIK-7 (ciocoOHOCTBIO BBISBIISTH 3Haer MatemaTtrueckue GOpMyIIbl AJIsl pAaCUETOB Ha
CYIIHOCTh HAYYHO-TEXHUYECKUX IIPOYHOCTD, KECTKOCTh, YCTOMYNBOCTh U HAZEKHOCTh
mpo0ieM, BOSHUKAIOIINX B XOJIE JIeTaJIel 3JaHUI U COOPYKEHUI

pOpECCHORATLHOM IEATENBHOCTH, U Ymeer COCTaBJIATH MAaTEMaTUYCCKUC MOACIIN M PACUCTHHIC
HPUBIEKATh I UX PELICHUS CXEMBI YJIEMEHTOB HHKEHEPHBIX COOPYKEHUU
COOTBETCTBYHOIIUH (PHU3HKO- Brnaneer | IIpuemamu pemenus nuddepeHInanbHbIX YpaBHEHUH

MaTeMaTUYECKUH armapar)

(I)Ole)I TEKYLIETo M MPOMEKYTOYHOT'0 KOHTPOJIA MO JTUCHHUIIIMHE

DopMbI TEKYLIET0
-3 KOHTPOJIA
5 Buasbi yueoHoii ycneBaeMocTH
g padoThI, BKIIOYAA (o Henenam
Ne 3 CaMOCTOAITEILHYI0 ceMecTpa)
Paszpen aucuuninHbl
n/n 5 padoTy CTY/IEHTOB U ®opma
% TPY10eMKOCTh B 4acax | MPOMeKYTOUHOU
= aTTecTaluu
(o cemecTpam)
J | JIP |II3 | CPC
Paszen 1 DKcrpece - onmpoc Mo
1. | OCHOBHBIEC MIOHATHS COMPOTHUBIICHUS 1-3 4 2 4 1 p p
MATEpHATOB OCHOBHBIM ITOHSTHSM.
- Brmmonnenne PT'3 Ha
PacueTHO-TIPOEKTHPOBOYHOE 3aaHHUE
2-5 HeZesIX, CPOK
2. | «['eoMerpuYeCKrEe XapaKTEePUCTHKU 2-5 6
. caadu — 6 Hemens..
TUIOCKUX CEYECHHI»
3. | OceBoe pacTsKeHHE — CKAaTHE. 4-7 4 4 |10 4 SKerbece
KCII -
PacueTHO-TIPOEKTHPOBOYHOE 3aaHUE P
«OceBoe pacTsHKCHHUE U CKATHE KOHTPOTbHAA HA
4 Crartudecku ornpenenn-mMas u ‘ 4-8 4 OP-C.
P Bremonnenne PI'3 Ha
HeolpeenuMast 3aJaum»
[pocretimme gehopMaiuu: cpes3 u 4-8 nepenix, cpox
5. P FICOOPMAIHIH: Cp 8-9 2 2 4 4 caauu — 9 Henens.
Kpy4eHHE KpyTJIoro opyca.
6 Hedopmanns n3rubda. Pacuersr Ha 10-18 | 8 6 | 18 2 DKcrpecc-KOHT-
" | IpOYHOCTP M JKECTKOCTB. ponpHas padora.
PacueTHO-TpOEKTUPOBOYHOE 3a/1a-HUE Bremonuenne PI'3 Ha
7 «Pacuer mpounocTH Opyca npu 10-17 6 12-16 nenene, cpok
" | monepeyHOM H3rHOE» caauu — 17 Henens.
OK3aMeH 27 9K3aMeH
HUTOI'O 3 cemecTpa 18 36 | 27+27 | ax3ameH
Paznen 2.
[MonsiTne 0 HaNpsHKEHHO-
8. p 1-2 3 2 2 2 Okcrpecc-onpoc
n1ehOpPMUPOBAHHOM COCTOSIHUM Opyca.
Teopuu npouHoCTH.
CnoxXxHOE CONPOTUBIICHUE. OKcIpecc-KOHT-
9. | BHeueHTpeHHOE pacTsHKeHUE-CKATHUE. 3-8 5 2 4 2 ponbHas pabora.
Kocoii n3ru6. M3rub c kpyyeHuem. Okcrpecc-onpoc.
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PacueTHO-TpOEKTHPOBOYHOE 3a1aHUE 3ammra
14 | «Pacyer nomanoro 6pyca Ha CIOXKHOE 3-6 4 WHIUBUIYaJTbHBIX
CONPOTUBJICHUE 3aJaHui
15 PacueTHO-TpOEKTHPOBOUHOE 3a1aHUE 4-9 6
«BHeleHTpeHHOoe cKaTHE KOJOHHBI
Y cTounBOCTD yIpyrux Gpopm
16. | paBHOBecus. 3agaua Diinepa. Pacuer 9-12 4 4 3ammra
CXKaThbIX CTOCK. WHIAUBUAYAJIBHOI'O
17 PacueTHO-TpOEKTHPOBOUHOE 3a/1aHUE 10-12 4 3aJjaHus
«Y CTONYUBOCTD CKATOW CTOMKU»
18 JunaMuyeckoe qeiCTBUE HArPY3KHU. 13-14 3 6
ITonsiTue ynapa
20. | YcranocTHas NpOYHOCTh 15-16 | 1 DKCIpecc-onpoc
21 9KCHepI/IMeHTaJ'ILHLIe METOAbI 17'18 2 2
nccnenosanust HIAC marepuanos
HUTOTIO 4 cemecTpa 18 | 18 | 18 18 3ader
nuToro 72118 | 72 45 3adeT/aIK3aMeH
HIkana ouennBanusi ypoBHs C()OPMUPOBAHHOCTH KOMIIETEH U
Kon u drtanbl popMUpPOBAHUS
¢hopmysimpoBKa KpuTepun noKazarejin
KOMIeTeH I KOMIETEeHIINN
(OITK-6) 3Ha€T |OCHOBHBIE 3aKOHBI - 3HaHHE CrocoOHOCTh
HCIIOJIb30BAaHUEM €CTECTBEHHOHAYYHBIX | ONPEACICHUN U NIEPEYUCIIUTD U PACKPBITH
OCHOBHBIX 3aKOHOB JAUCHUIIIIMH U METOAbI OCHOBHBIX HOHS[TI/Iﬁ, CYTb METOI0B
€CTECCTBCHHOHAYYHBIX MAaTEMATNYCCKOI' O TeOpeTH‘IeCKOﬁ
JAUCIHUIIIINH B MOJECIINPOBaHUA, MEXaHHKHU, KOTOPBIC
podeccuoHanbHON TEOPETUYECKOI0 U U3y4YHII ¥ OCBOMJI
NeATEeIbHOCTH, 9KCIEPUMEHTAILHOTO o0yyJaromuiics;
IIpUMEHEHUEM HoAx01a
METO/10B yMeeT | IOCTaBUTh M pelaTh | — yMEHHE - CIIOCOOHOCTb
MaTeMaTHYECKOro 3aJ[a4yM O IBW)KEHHUU M | pa3padaThIBaTh aHAJIM3UPOBATh
aHajuu3a u paBHOBECHHU CTaH/apTHbIE npoOiemMy U BBIOUpATh
MaTeMaTHYECKOro MaTepHaIbHBIX AJITOPUTMBI PEILIEHUSI | CTPATErHIO €€ PEeIeHMUS;
(KOMIIBIOTEPHOT0) 00BEKTOB, MEXaHHYECKUX
MOJEIIMPOBAHH, KOHCTPYKIMH 1 3am1ad;
TEOPETUYECKOT0 U COOpYXEHUH
OKCIIEPUMEHTAIBHOTO | BlIaJIeeT | HaBBIKAMU - BIaJICHUE - CIIOCOOHOCTH
HCCIIeI0BAHNUS TEOPETUIECKOT0 1 METOAaMH U IPUMEHATh
MIPAKTUYIECKOT O npreMaMu KOMITBIOTEpHBIE
aHaJIu3a pe3yNbTaToOB | 3KCIIEPUMEHTANbHBIX | TEXHOJIOTUH;
HCCIIEA0OBAHUN U MPOBEPOK PEIIeHUH | - COcOOHOCTh
(hopMynupOBKH po)eCCHOHANBHBIX | pa3padaThIBATh
BBIBOZIOB 3a1ay; COOCTBEHHBIE
IPOrpaMMBbl ISt
PeLICHUST MEXaHUYECKUX
3a/1a4; IPOBOIUTH
9KCIIEPUMEHTHI U
OIIBITHBIE IPOBEPKH.
(OIIK-7) 3HaeT OCHOBHBIE 3aKOHBI U | - 3HAHHE - COCOOHOCTH JaTh
CIIOCOOHOCTBIO HOHSITHS olpeneneHui u OIpeneneHus U
BBISIBUTD €CTECTBEHHOHAYYHbIX | OCHOBHBIX IOHATUM, | OCHOBHBIE IOHSTHS,
€CTECTBEHHOHAYYHYIO JUCLUIUIMH o0nagaer UCIIOJIb3YEMBIX B
CYIIHOCTB Ipo0IIeM, HaBBIKAMH OIHMCAHUS TEXHUYECKHX
BO3HMKAIOIINX B XOJ€ OCHOBHBIX JOKYMEHTax
npodeccuoHaNbHON €CTECTBEHHOHAYYHBIX npodeccruoHanbHON
NeATeIbHOCTH, SIBIICHUH, JeSITEIbHOCTH
pUBJICYb UX JUIS 3aKOHOMEpHOCTEH
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perieHus MPOTEKAHUS
COOTBETCTBYIOLIUI €CTECTBEHHOHAYYHBIX
(uzuKo- MPOLIECCOB
MaTeMaTUYECKHUI yMeeT BBISIBIIATH - YMEHUE - CIOCOOHOCTD
ammapar €CTECTBEHHOHAYYHYIO | MCIIOJIb30BATh aJlanTUPOBATh
CYITHOCTh MPOOJIEM, | IPOQPECCHOHANBHBIC | CTAHAAPTHYIO METOIHUKY
BO3HHUKAIOILLUX B XOJI€ | ONPEACICHUS JUTSL pEIIeHUS
podeCCUOHANTBHOM OCHOBHBIE TIOHAITUS, | KOHKPETHOM 3a/1a4u;
JIeATENbHOCTH, B [IOCTAHOBKE U
MIPUBJICYD UX JJIS pelleHny 3a1a4
peleHus MEXaHUKU;
COOTBETCTBYIOIUHI
¢uznko-
MaTeMaTUYECKUI
ammapar
BJIAJIEET | BIIAJIEET METOJaMU - BIaJICHUE - CITOCOOHOCTD
pelexus CIIOCOOHOCTHIO chopMyIIupoBaTh 3a1auy
KOHKPETHBIX chopMyIUPOBAThH Y U3JI0KUTH €€
MPAKTUYECKUX U 3aJ]auy U yKa3aTb COJZIEP)KAHMUE;
pacUeTHBIX 33/1a4 Ha | METOJbI €€ PEIEHUS;
OCHOBE ITPUMEHECHUS
TEOPETUUYECKUX
€CTEeCTBEHHOHAYUHBIX
3HAHUM

IlepeyeHb TUMOBBIX IK3aMEHAIHOHHBIX BONMPOCOB
1 JleiicTBue cui Ha pU3NYIECKUE Teaa
2 PeanbHBIN 0OBEKT U pacueTHas MOJICIb
3 BHyTpeHHHE CUIIBI
4 HanpspxkeHus
5 Hedopmariuu TMHEHHBIE U YTIOBBIE
6 CBsI3b MEXKy HANIPSOKEHUSAMH U JIehopMaIiusiMu
7 OCHOBHBIE T€OMETPUUECKUE XapaKTEPUCTUKU MIIOCKUX CEYEHU
8 IIpeoOpazoBaHre MOMEHTOB HHEPIIUH TIPH NAPATIICITHHOM TIEPEHOCE OCEH
9 IIpeoOpazoBaHre MOMEHTOB HHEPLIUU IIPU TOBOPOTE KOOPIAUHATHBIX OCEH
10 I'nmaBHBIEC OCH U TTTaBHBIE MOMEHTHI HHEPLIUU
11 3apmauu, pemaempie ¢ MOMOIIBIO Kpyra Mopa 1715 IJIOCKOTo CeYeHUst
12 OceBoe pacTsbKeHUE U CKATHE

13 I'paduku u3MeHEeHUs BHYTPEHHHUX CUJIOBBIX (AKTOpPOB U AeGopMaliiil Ipu pacTsKEHUU

(mpumepsI)

14 Jlebopmanuu npu U3MEHEHUH TeMIIepaTyphbl

15 IloTenuunanbHas 3Heprus 1edpopMalmy pacTsHKEHUS

16 Ctatuuecku onpeseuMble U HEOPEAEIMMbIE CUCTEMBI

17 HampsikeHHOE COCTOSIHUE ITPU PACTSKEHUU-CKATUN

18 OcHOBHbIE MEXaHUYECKHE XapaKTEPUCTUKU MaTepHraja

19 ITocTpoeHue UCTUHHOM UarpaMMsbl pacTsHKEHUS

20 PacrskeHMe M CKaTHe T0J BIMSHUEM COOCTBEHHOIO Beca.
CONIPOTHUBIICHUS

21 Pacyer npoBOJIOB U TPOCOB

22 Nlepopmarus ciBura

23 lehopMmarust KpydeHUs

24 Pacyer BaJIOB Ha Kpy4EHHE

25 Pa3pymenue MaTepualioB IIpU Kpy4YeHUU

26 Kpyuenue Opyca ¢ HEKpYIJIBIM MOTIEPEUYHBIM CEUEHUEM

27 IlpumMeHeHue MIeHOYHOM (MeMOpaHHO) aHaIOT U TIPU MCCIIEJOBAHUN KPYyUCHUS

28 lehopmarust u3ruda

CrepxeHb
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29 Muddepenmanpubie (MHTErpajbHbIE) 3aBUCUMOCTH TPH U3rHbde

30 Hampspxenus B Opyce Ipu 4UCTOM H3rude

31 O paunoHanbHOM CEYEHUU IpH AedopManuy U3ruda

32 BiusiHuE MOTIEPEUHBIX CUJI Ha paclpeesieHne HOPMaTbHBIX HAPSHKEHUN TIPU HU3ruoe
33 KacarenbHble HapsDKEHUS TpyU nonepeunom nsrude. @opmyna Xypasckoro
34 Brnusinue GopMbl ceYeHHUsI Ha TPUMEHUMOCTH (popMysbl JXKypaBckoro

35 Ananmu3 u3ruba, CBOOOTHOTO U CTSHYTOTO TAKETOB JINCTOB

36 bpychst paBHOTO CONPOTUBIICHUS TTPU U3THOE

37 duddepennmanbHoe ypaBHEHUE YIPYroi JMHUN Opyca

38 UnTerpupoBanue auddepeHnaibHOr0 ypaBHEHUS YIPYTroi TMHUU Opyca
39 UnTerpupoBanue nuddepeHnaibHOro ypaBHEHHS B CIIy4ae CJI0KHBIX HAarpy30K
40 YHuBepcaabHOE YpaBHEHHE YIIPYroi JHHAN OaNKH

41 banka Ha ynpyroM OCHOBaHUU

42 HanpsikeHHOE COCTOSIHHE B TOUKE

43 OmnpeneneHne HAMPsHKEHUH B TUIOMIAAKE OOIIETO MOJIOKEHUS

44 I'naBHBIE OCH U IJIaBHbIE HANPSKEHUS

45 Kpyrosas auarpaMMa HanpsbkeHHoOro coctostHus. Kpyr Mopa

46 Tunsl HAIPSPKEHHOTO COCTOSIHUS

47 ledbopmMupoBaHHOE COCTOSTHUE

48 O6bemHas nedopmManus

49 TloteHunanpHas 3Heprus o0beMHOM NedopManun

50 Teopun MpOYHOCTH

51 CnoxxHO€E CONTPOTHBIICHHE

52 BHenieHTpeHHOE pacTsKeHue-cKaTue

53 SAnpo ceueHus

54 Kocoit n3ru6

55 N3rub ¢ kpydyeHuem Kpyrioro opyca

56 N3rub 6pyca 60JIbIIONH KPUBU3HBI

57 [Tpumeps! onpeaeneHns SKCIEHTPUCUTETA Opyca OOJIBIIION KPUBU3HBI

58 BuHTOBBIC IMIIMHIPUYECKUE TIPYKUHBI

59 O06001eHHbIe CHITBI M 0000IIIEHHBIE TIEPEMEIICHUS

60 [IpumeHneHre TpPUHIUINA BO3MOMKHBIX MEPEMEIICHUN Uil ONpEACNICHUS YCWIMK B
CTaTUYECKU OTPEIEIIMMBIX CUCTEMAX

61 [Tonnas noTeHIMaNbHAs YHEPTUs Aehopmaiu opyca

62 Teopema Kactunmano

63 Huterpansr Mopa

64 [Tpumeps npumenenns Murerpana Mopa

65 Cnoco6 Bepemaruna

66 Teopema B3aUMHOCTH PabOT U MIEPEMEIICHHIA

67 [Ipumepbl mpuMeHEHUS TEOPEMbI B3aUMHOCTU PabOT U NEepeMeIeHHU

68 Tunsl crepxHeBbix cucteM. CTENeHb CTATHUECKONW HEOMPENSIMMOCTH CTEP)KHEBOM
CUCTEMBbI

69 Br160p 0CHOBHO¥ CHCTEMBI

70 Kanonunyeckue ypaBHEHHUS METO/1a CUIT

71 Hcnonp3oBaHUE CBOMCTB CUMMETPMHM IIPU PACKPBITUU CTATHUYECKOM HEONPEAEITUMOCTU
IJI0CKOM paMsbl. [Ipsimas reomerpudeckas CHMMETpUs

72 Hcnonp3oBaHUE CBOMCTB CUMMETPUM IIPU PACKPBITHM CTaTHYECKON HEONPENEIMMOCTH
mockoi paMbl. Kocast reomeTpuueckas CMMMETpUs

73 MHoronpoJeTHble Hepa3pe3Hble Oanku. YpaBHEHHE TPEX MOMEHTOB

74 OnpeneneHne NeEPEMENIEHNN B CTATUYECKH HEOIIPEAEINMBIX CUCTEMAX

75 YcToMunBOCTh YIPYrux GopM paBHOBECHUS

76 3amaya Diinepa

77 3aBUCUMOCTb KPUTHUECKOM CUJIBI OT YCIOBUM 3aKPETICHUS CTEPHKHS
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78 PacueT cKaThIX CTOEK 1Mo K03()(HUIIMEHTY CHHKEHHS JIOTyCKaeMbIX HampspkeHuid. Gopmyna
Scunckoro

79 HanpsixeHus, BO3HUKAIOLIUE BCJIEACTBUE MOCTYNATENbHOTO ABMXKEHHUS YIIPYroro Teja

80 Hampsixenusi, BOZHUKAIOIINE BCICACTBHE BPAIIATEILHOTO JIBM)KEHUS YIIPYrOro Teja

81 HampspkeHusi, BO3HUKAIOIIKE B YIIPYTOM Opyce MpH yaape

82 IloBbllIeHNE NIpEIeNa TEKYUYECTH B PE3YIbTATE NOBTOPHBIX HArpyKEHUN

83 I[lom3yuecTs U penakcamnus

84 Bnusinue ckopoctu 1epopMUpOBaHUS HA MEXaHUYECKHE XapaKTEPUCTUKHN MaTepualia

85 YcranoctHasi pOYHOCTH METAJUIOB

86 BiusiHMe KOHLIEHTpalUK HAIpsHKEHUI HAa MPOYHOCTh KOHCTPYKIIUM

87 MeTonpl 3IEKTPOTEH30M3MEPEHU B MCCIEIOBAHUM HANPSKEHHO-1e(OPMHUPOBAHHOTO
COCTOSIHUS

88 Meroapl: AETUTENBHBIX CETOK, 3€pKaIbHO-ONTUYECKUI 1 MyapOBBIX IIOJIOC B UCCIEAOBaHUN
HapsHKEHHO-1e(OPMUPOBAHHOTO COCTOSTHUS

89 MeTo XpYyNKUX TEH30YYBCTBUTEIBHBIX MOKPBHITUI B HCCIEIOBAaHUU HANpsSKEHHO-
nehOpPMUPOBAHHOTO COCTOSTHUS

90 IMonApr3aIMOHHO-ONTHYECKUI METO/1 MCCIIEJOBAHMSI HANIPSHKEHUI

IIpuHuMn cocTaB/ieHUs: IK3aMeHALIMOHHOT0 OMJIeTa

JIBa TEOpETHUYECKHMX BOTIPOCA BRIOMPAIOTCS M3 Pa3HBIX pa3zienoB Kypca. Kaxmas mapa
noaOupaeTcs MPUMEPHO OJHOTO YPOBHS CIIOKHOCTHU. [IpakTHueckue 3a1aHus Ha SK3aMEH He
BBIHOCSTCS, T.K. CTYJI€HTBI MPOSBIIAIOT CBOE YMEHHE pelIaTh 3aa4y B IIPOLIECCE 3AIIUTHI KypCOBOU
paboTHI.

Kpurtepuu BbIcTaB/ICHHS OLEHKH CTYACHTY HA 3K3aMeHe 10 IMCUMILINHE
«ConpoTuBJICHHI0O MATEPHATOB)

Bajuibl
(periTHHTOBOM
OIICHKH )

Ounenka
IK3aMeHa
(cranmapTHas)

TpeGoBaHusi K c)OPMUPOBAHHBIM KOMIIETEHI[UAM

86-100

«OTIIHYHO»

OreHKa «OTIMYHOY BBICTABIISIETCSA CTYCHTY, €CIH OH TIIyOOKO H
MIPOYHO YCBOWJI IPOTPAMMHBII MaTepral, BIaJeeT MaTepraioM,
MTOJTYYEHHBIM U3 JOTIOHHUTENbHBIX HCTOYHHKOB.

76-85

«xopouto»

OreHKa «XOpOIII0Y» BBICTABIIACTCS CTYIEHTY, €CIIU OH TBEPAO 3HAET
MaTtepual B Ipeaenax mporpaMMbl Kypca, TpPaMOTHO U TI0 CYIIECTBY
M3IIaTaeT ero, He JIOMYCKas CYIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOC, TIPABIIIFHO IPUMEHSET TEOPETHIECKUE TONI0KEHUS TIPH
pelIeHNH MPAaKTUIECKUX BOIIPOCOB M 3a]1a.

61-75

«y0081»

Or11ieHKa «yTOBIETBOPUTEILHO» BBICTABIISECTCS CTYACHTY, €CITH OH
MeeT 3HaHHS TOJILKO OCHOBHOTO MaTepHala B 00JIacTu
MPOrpaMMHUPOBAHMS, HO HE YCBOMII €T0 JICTaNICH, JIOMyCKaeT
HETOYHOCTH, HEOCTATOYHO MPABUIIBHBIC (POPMYITUPOBKH, HAPYIII CHHS
JIOTMYECKOM MOCIEI0BATENFHOCTH B U3JIOKECHHU POrPAMMHOT0
MaTepHana, UCTIBITBIBACT 3aTPYAHCHHS MTPU BHITOJTHCHUH
MPAKTHIECKUX PaboT.

0-60

«HEYo081»

OneHka «HEYIOBJIETBOPUTENBHO» BBICTABIISIETCS CTYACHTY, KOTOPBII
HE 3HAeT 3HAYUTENbHON YaCTH MIPOrpaMMHOI0 MaTepuaa, JOIyCKaer
CYLLIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OONBIINMU 3aTPYAHECHUSIMU
BBINOJTHSIET IpaKkTHUecKue 3a1anusi. OLEeHKa «HEYJOBIETBOPUTEIHHO
BBICTaBIISIETCS CTYAEHTaM, KOTOPbIE HE MOTYT HPOJOKUTE 00OyUeHre
0e3 ONOTHUTENbHBIX 3aHATHH IO COOTBETCTBYIONIEH JUCLUILIMHE

JlaGopaTopHbie padoThl

JIaGopaTopHble pabOThI BBIIOIHIIOTCSA Ha y4eOHOM 000pYI0BaHUH

1. JIaGopatopHo-ucnbITaTenbHbIN cTeny CM-1.

2. VYHuBepcalibHas UCIIbITaTeNIbHAs MalllMHA S-ToHHas P-5.
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YHauBepcanpHas ucnsitatenbaas mamuaa 30-rornas SCHOPPER.
PaspeiBHas ucneitatensuas mammuna 100-roannas AMSLER.
WcneiTarensHas mamnHa Ha kpyuyeHue KM50-1.

Y4eOHbIe 1a00pPATOPHBIE CTCHIBI
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IIpuiaoxenne 3

MMHUCTEPCTBO OBPA30BAHUS 1 HAYKHU POCCUMCKOM ®EJEPAIINN
denepanbHOE roCcyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEeNIbHOE YUPEkKACHUE
BBICILIETO 00pa30BaHUs

«/lanbHeBOCTOUYHBIN (heaepabHbIH YHUBEPCUTET
(ABDY)

NHXEHEPHAS IIKOJIA

METOANYECKHUE YKA3AHUSA
no aucuunjinne «ConpoTuBiieHHe MATEPUATIOB
CnenunanbHocTh 08.05.01 «CTpOUTENbCTBO YHUKAIBHBIX 3IAHUN U COOPYKEHUI
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Tunossble 3aaHns K pacyeTHO-Tpadguyeckum padoram

TEMA 1. TEOMETPUYECKHUE XAPAKTEPUCTUKH IIJIOCKUX CEYEHUI

PaccmarpuBaemoe mornepeyHoe ceyeHue COCTOUT M3 Tpex dacTed. Ui ynpolieHus aHaau3a
coCTaBa CEUCHHsI Ha CXEeME MEXIY SJIEMEHTaMU BBIJICIIEHBI 3230Pbl, KOTOpbIE (DAKTUYECKU OTCYTCTBYIOT,
[I03TOMY MpU ONPEJEIIEHUU pa3MEpPOB KOHCTPYKIMH CIEAYET CUYUTATh NPUMBIKAHHE 3JIEMEHTOB
IUIOTHBIM, 0O€3 3a30poB. BpluepunBas KOHTYpbl COCTaBHBIX YacTEH, YKJIOHBI M COIPSIKEHUS MOXKHO
BBITIOJTHATH YCIIOBHO, TIOCKOJIBKY TOYHAs TpaduKa He SIBISAETCS 1eTbIo 3a1anus. Ha uepTex BBIHOCATCS
BCE pa3Mepbl, HEOOXOAUMBIE JJIsl ONpEAeNeHUs] KOOPAUHAT LEHTPOB TSHKECTU OTIENbHBIX YacTell B
obmieit cucreme koopauHat. MHGopManmu, CIUTHIBAEMON C YepTeka, TOJDKHO OBITh JOCTATOYHO IS
3amosiHeHust stueek TaOmuuel 1.1. Tabnwunas ¢opma pemeHust 3a1add MO3BOJSET 3HAYUTEIHHO
COKPAaTUTh 00bEM MOSICHUTEIbHOM 3alMCKH, CAETaTh PEIICHHE JIETKO YUTAEMbIM U, CaMO€ IJIaBHOE,
Jerko nposepsieMbIM. [IpuBHBas HaBBIKM TAaOJUYHOTO OQOPMIIEHHS PACUETHOW JTOKYMEHTAI[UH, Mbl
MOBBIIIAEM KYJIbTYPY HHXKEHEPHO-KOHCTPYKTOPCKOM AedrenbHocTH. Tadnuunas popma npeacraBiieHus
pelIeHHs COKpallaeT BpeMsl Ha MHOTOKpaTHOE IepenuchiBaHWE (OPMYJ, CHHXKAET BO3MOKHOCTH
COBEPIICHHS HEBBIHYKJIEHHOM OLIMOKH, TIO3BOJISIET KOHTPOIMPOBATH MPOLIECC BHIUMUCICHUS Ha JTF0O0M
ero mare. [Ipemmaraercs gpopma Tabmurer 1.1.

KoopaunaTsl 11eHTpa TSHKECTH COCTaBHOTO CEUEHUs! OIpeIessitoTes o hopMynam

yC_A_Z_l' C= A" %

1
['maBHbIE MOMEHTHI HMHEpPLUHU CEYEHHS MOXHO BBIYHCIATH MO (opMyaaMmM, B KOTOPBIX

OTCYTCTBYIOT TPUTOHOMETpUYECKUE (QYHKIINH

2 2
S R B e (I —|j+4| i
uv 2| X Yy Xy Xy
_1f _ 2
v =72 (210+211)i\/[(210 211 +4212}

BoiBectu 3Ty dopMyny He COCTaBUT OOJBIIOTO TpyHda, €CIU CTYIEHT pa3o0palcs c ee
rpaduueckum npeacrapiaeHuemM Ha Kpyre Mopa. Kpyr Mopa — 310 quarpamma B KOOpInHaTaX: 0CeBOit
MOMEHT UHEPIUH — IIEHTPOOEKHBIH MOMEHT uHepuuu (puc.1.1).

Cnaraemoe mepej 3HaKOM pajvKalia MpeACcTaBisgeT co0oil koopauHaTy 1eHTpa Kpyra Mopa
touku C Ha pucyHke. 3HaueHUE, MOTydaeMoe U3-ToJ1 paaukaia, paauyc Kpyra Mopa u ofHOBpeMeHHO
HauOOJNBIINKA LEHTPOOSIKHBII MOMEHT MHEpPLUUU pPacCMaTPUBAEMOrO CEYEHHsS OTHOCHTEIBHO
ueHTpanbHbIX oceil. OcHoBHasi Touka Kpyra Mopa Touka D wumeer xoopaunatel ly u IXy.
Bcrnomorarenbshast Touka D’ umeet koopaunaThl IX u (-1Xy). [TockosibKy HEHTPOOESIKHBIH MOMEHT MOXKET
ObITh M OTpulATeNbHBIM, To D Oyaer HaxoauTbes BbIlie JUOO HUXKE OCH, a D’ COOTBETCTBEHHO
MIPOTHUBOMOJIOKHO.
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Puc. 1.1. Dnements Kpyra Mopa.

Ha cepenune otpeska DD’ u omHoBpeMeHHO Ha ocH aOciucc JiexuT 1neHtp Kpyra Mopa.
Pamguycom CD mpoBoauTcst OKpyKHOCTh. OKPY)KHOCTh TepeceKaeT och aOCIUCC B TOYKAX, KOTOPHIS
OTIPEIEIISAIOT 3HAYEHUsI IJIaBHBIX OCEBBIX MOMEHTOB MHEPLIMU: JIEBAsl ONpeesieT MUHUMAaIbHBIN |V, a
mpaBasi MakCUMaJbHbIN T1aBHBIH MoOMeHT uHepuuu lu. IlpoBoas mpsmyro yepes D u Touky c
KoopauHaTOU |U, HAaXOIUM TOJIOKEHUE TIABHOW IEHTPATbHONW OCH, OTHOCHUTEIHLHO KOTOPOM OCEBOI
MOMEHT MPUHUMAaET MaKkcuManbHoe 3HaueHue. Uepes D’ u Touky ¢ koopauHatoil IV mpoxoaut ock V —

BTOpas IJIaBHAs NEHTPAJIBHAS OCh CEYEHUS.
Tabnuna 1 - Beruucnenue 1eHTpaabHBIX MOMEHTOB MHEPLIMH CEYEHUS

EE ,g; § 0] ) (]
3) T = L
o~ =] g z TE s 25 = 2@ =
= % 1) T E S E = RS
5| EE 23 2 252 S5 2 558
= S s = e = g3 & £25 2= 5
< o SR = Q5 I Sl o I
Q < O te} g
- 8 & g2 3 g == o= = 5= =
= E M@ O g = O = =
o I
SD [}
=l 5 = =
o = 2 % X > 4 s | 582 | 3L | 4 oy Sl
- I 5 N R S O R 8 U B S I ol I B B
s 8 g 5 o o< | L § = = 5| 8| 82| 8| o I T
SE =] - —_ Mo AL x " h © o = x X x X x X ~ 8>‘-’\’\_'|‘
< = (&) (&] X > ik il - - — N — — 2] o
T 3 El> XY | a8 | 3|5 | X | 2|X || ¥ | Y| X | g Xd
1 2 5 6 12 13 14 15 16 | 17
3 4 7 8 9 10 | 11
1 >2 >3 4135136 |>7 >8 >9 >10 | Y11 | Y12

VYron MEXAY OCAMH U U V HpHMOﬁ, YTO BBITEKAET U3 CBOMCTBA BIHMCAHHOTO B OKPYXHOCTH YI'Ja,
ONHUpAOUICrocsa Ha AUAMETP. HaHpaBHeHI/Ie OoCel TOJDKHO COBIIACTh C paCYCTHBIM 3HAYCHUCM YTJIa a,

MOJIy4a€MbIM 110 (I)OpMy.He

21 oy
tg 20 = XY _ 12
DI

| —1 '

y X 11 710
Pazobpasmuce co cpoiictBamu Kpyra Mopa, CTYIEHT MOXET CaMOCTOSTENBHO IMOIYyYUTh
(I)OpMyJ'Iy JJIA BBIYUCJIICHUA I_ICHTpO6e)KH01"O MOMCHTAa UHEPUUHU CTAHAAPTHOI'O IMPOKATHOTO HpO(I)I/IJ'ISI

BUJIa PAaBHOOOKOTO ¥ HEPAaBHOOOKOTO YTOJIKa:
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JUTS paBHOOOKOTO I =1 -1

17151 HEpaBHOOOKOTO Ixy = (I « Imin )tga = (I max —ly )tga ,
IJIe TapamMeTpsl B paBoii yacTH 3a1anbl B Tabnuie ['OCTa mis kaxaoro mpoduis.
3HaK IEHTPOOEIKHOTO

MOMEHTa HHEPIUU OTPEICISACTCS PACIOJIOKEHUEM  TPOQHUIIST

OTHOCHUTEIILHO KOOPJIMHATHBIX oceid. [lo ompeneneHuio 1eHTpoOeKHBIE MOMEHT PaBEH Iy, = _[ xydA .
A

3HaK uHTerpana o003HauaeT TOJIbKO CYMMHUPOBAHME IPOM3BEACHUN IUIOLIAZECH 3JIE€MEHTapHBIX
IUIONIA/IOK HA PACCTOSIHUS UX LIEHTPOB THKECTH JI0 oceil koopauHat. [loatomy npu dA>0, 4yto umeer
MECTO BCerja, Korja IJIOLajiKa CYIIECTBYET, 3HAK CJIaraéMoro OIPEAEsseTCs] COUeTaHHEM 3HAaKOB
koopauHaT X 1 Y: B | 1 |1l kBampanTax KOOpAMHATHI IMEIOT OJMHAKOBBIE 3HAKH, COOTBETCTBEHHO |XYy>O0;
Bo |l u IV kBagpanTax 3HaKM KOOPAMHAT MPOTUBOIIOJIOXKHbIE, COOTBETCTBEHHO IXy<(. Tenepp, 0OpaTus
BHUMaHUE Ha TO, KaK PAaCIOJIOKEHO CEUYEHHE OTHOCHUTEIHHO BBHIOPAHHOW MECTHOW IEHTPaJIbHOU
CUCTEMbI KOOPJIMHAT CEUYEHHUs, MOXKHO BU3yaJIbHO ONpPEAETUTh, KAKOM 3HAaK OyAeT mpeBaaupoBath ““+”
wim “-”.

BrinmonHuB caMOCTOSITENbHO 3aaHue M pa3oOpaBIIKCh co cBoiicTBamMu Kpyra Mopa, mro6oii
CTYIACHT OTBETHUT Ha KOHTPOJIbHBIE BOINPOCHI, MPUBEICHHBIE MOCIE BAapPHUAHTOB MCXOJHBIX JIaHHBIX

3a/1aHusl, ¥ Oy/IET TOTOB K 3aIl[UTe 3aaHusl.

3AJJAHUE 1. Onpenesnenne riaBHbIX HEHTPAJIbHBIX MOMEHTOB HHEPUMH  CEYEHHS U
M0JI0’KEHMSI TJIABHBIX HEHTPAJIbLHBIX 0Ceil ceYeHust
1. Haiftu nosio>keHre TJIaBHBIX [IEHTPAIbHBIX OCEH U BETUUYUHY
IJIABHBIX HEHTPAIbHBIX MOMEHTOB UHEPLIUH.
2. HadepTuth B Macmtabe cocTaBHOM Mpoduiib, yka3aTh Ha HEM BCE
OCH U Bce HEOOXOJMMBbIE JJIs1 BEIUKMCICHUM pa3Mephl.
3. [IpoBepuTh BBEIYHCIICHHSI IOCTPOCHUEM Kpyra Mopa
Ipumeuanue. Pasmepsl, a 1 b 3a1aHbI B CAaHTUMETpaXx.
Taouauna 1.2 - BapuanTsl 3a1aHus
VYromok VYronok
Bapuanr | Jlsyrasp | Ilsennep paBHOOOKHI | HEpaBHOOOKHUI a b a.b
01 16 70x 6 16 | 20 ~
21 18 75x7 1,8 18 I
41 20 80x7 20 | 20
61 22 90x 8 22 | 20 f \
81 24 100x 8 24 | 22
VYromok VYronok
Bapuanr |- Jlsyrasp [sennep PaBHOOOKHIH HEepaBHOOOKHH a b a.b
02 16 70x 6 16 | 20
22 18 75x7 18 | 18 1
42 20 80x7 20 | 20
62 22 90x 8 22 | 20 S—
82 24 100x 8 24 | 22
VYromnok VYromnok
Bapuant | Jlsyrasp | Illsenep paBHOOOKHI | HEpaBHOOOKHIA 4 b
03 16 63x40x6 1,6 20
23 18 70x45x5 1,8 18
43 20 75x50x6 2,0 20
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63 22 80x50x6 2,2 22 ahb
83 24 90x 56 x 8 2,4 22 1
Yronok Yromaok a.b
Bapuant | Jlsyrasp | Ilsewiep paBHOOOKHI | HepaBHOOOKHI a b if
04 16 70x 6 1,6 20
24 18 75x7 1,8 18 I
44 20 80x7 2,0 20
64 22 90x 8 2,2 20
84 24 100 x 8 2,4 22
VYronok Yromnok
Bapuant | Jlpyrasp | Illseniep paBHOOOKHH | HepaBHOOOKHUI a b
05 16 90 x 56 x 8 1,6 20 : a.b
25 18 80x50x6 1,8 20
45 20 75x50x 8 2,0 18
65 22 70 x 45 x 5 22 | 22 —
85 24 63x40x6 2,4 20
Yromnok Yronok
Bapuant | lsyrasp | Illsensep paBHOOOKHH | HEpaBHOOOKHIA a b
06 16 63x40x5 1,6 20
26 18 70x45x5 1,8 18 L ab
46 20 75x50x 6 2,0 20
66 22 80x50x6 2,2 22
86 24 90 x 56 x 8 2,4 20
VYromnok VYronok
Bapuant | lsyrasp | Illsensep pPaBHOOOKHH | HEpaBHOOOKHIt a b
07 16 63x40x5 1,6 20 ' l
27 18 70x45x 5 18 | 18 L a.b
47 20 75x50x 6 2,0 20
67 22 80x50x6 2,2 22
87 24 90 x 56 x 8 2,4 20
Baona Jsyta lsente VYronok VYronoxk a b
PHanT BYTaBp BELICP pPaBHOOOKHI | HepaBHOOOKHWH ' l
08 16 63x40x5 1,6 20 g.b
28 18 70x45%x5 1,8 18 .
48 20 75x50x6 2,0 20
68 22 80x50x6 22 | 22 L
88 24 90 x 56 x 8 2,4 20
VYronok VYronok
Bapuant | Jlsyrasp | Illseniep paBHOOOKHI | HEpaBHOOOKHIA a b r_
09 16 63x40x5 1,6 20
29 18 70x45x 5 1,8 18 ab
49 20 75x50x 6 2,0 20 :
69 22 80 x 50 x 6 22 | 22 —
89 24 90 x 56 x 8 2,4 20
33

a.b




Bapuant | [lsyrasp | Ilsennep paz}f(())g(c))lfuﬁ Hepz,Br}(I)(J)IggKI/Iﬁ 4 b
10 16 70x 6 1,6 20 [_a_ b
30 18 75x7 1,8 18
50 20 80x7 2,0 20
70 22 90x 8 2,2 22 L
90 24 100x 8 2,4 20
VYronok Yronok
Bapuant | Jlpyrasp | Hisesep PaBHOOOKHH | HepaBHOOOKHIHA a b ﬁ
11 16 63x40x5 1,6 20 '
31 18 70x45x5 1,8 18
51 20 75x50x6 2,0 20 _‘
71 22 80x50x6 2,2 22
91 24 90 x 56x8 2,4 20
VYronok VYronok
Bapuant | Jlyrasp | Illewiep paBHOOOKHI | HepaBHOOOKHH 4 b
12 16 90 x 56 x 8 1,6 20 a.b
32 18 80x50x6 1,8 20
52 20 75x50x8 2,0 18 I
72 22 70x45x5 2,2 22
92 24 63x40x6 2,4 20
Bapuant | Isyrasp | [Isemiep Yrosok . Yook . a b I
paBHOOOKHH | HEpaBHOOOKHIA . &b
13 16 90 x56x8 1,6 20 : J
33 18 80x50x6 1,8 20
53 20 75x50x8 2,0 18
73 22 70x45x5 2,2 22
93 24 63x40x 6 2,4 20
Bapuant | Jsyrasp | IlIsemnep YooK YronoK a b 1
pPaBHOOOKHI | HepaBHOOOKHH
14 16 90 x 56 x 8 1,6 20 L a.b
34 18 80x50x6 1,8 20
54 20 75x50x 8 2,0 18
74 22 70x45x5 2,2 22
94 24 63x40x 6 2,4 20
VYromok VYromok
Bapuanr | Jlsyrasp | Illsenncp PaBHOOOKHH | HEpaBHOOOKHIt a b I
15 16 70x 6 1,6 20 L
35 18 75x7 1,8 18
55 20 80x7 2,0 20 ' l
75 22 90x8 2,2 22
95 24 100 x 8 2,4 20
VYromnok VYronok
Bapuant | Jlsyrasp | Illsenep paBHOOOKHI | HEpaBHOOOKHIA 4 b
16 16 70x 6 90 x 56 x 8 ' '
36 18 75x7 80x50x6
56 20 80x7 75x50x8 L
76 22 90x 8 70x45x5
96 24 100 x 8 63x40x6
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Bapuaut | Jlsyrasp | Illsemep paz,}f(())gginﬁ Hepz,Br}(I)(J)IggKI/Iﬁ a b
17 16 70x 6 90 x 56 x 8 |
37 18 75x 7 80x50x6
57 20 80x 7 75x50x 8
77 22 90 x 8 70 x 45 x5 .
97 24 100 x 8 63x40x 6
Yronok Yronok
Bapuant | [yrasp | Illseniep paBHOOOKHMH | HepaBHOOOKHI a b
18 16 90 x 56 x 8 r
38 18 80x50x6
58 20 75x50x 8
78 22 70x45x 5 L
98 24 63 x40x 6
VYronok VYronok
Bapuant | [yrasp | Illsensep paBHOOOKHI | HepaBHOOOKHUI a b
19 16 70x 6 90 x 56 x 8 ' ‘
39 18 75x 7 80x50x6
59 20 80x 7 75x50x 8 L _l
79 22 90 x 8 70x45x 5
99 24 100 x 8 63x40x 6
Bapuant | [Isyrasp | IlIBemnep Yromnok Yromnok a b

pPaBHOOOKHMIT | HEpaBHOOOKHIA

20 16 70x 6 90 x56x8 I -l
40 18 75x7 80x50x6
60 20 80 x 7 75x50x8 I ‘

80 22 90 x 8 70x45x5
00 24 100 x 8 63 x40x6

KonTposbHbIe BOIPOCHI
1o teme «['eoMeTpUYeCKHE XapPAKTEPUCTUKHU IJIOCKUX CeYEHH D)
28.  Yro Takoe ock Opyca?

29.  UYro Takoe LEHTp THKECTH CCUCHUS?

30. Yro TaKoe cTaTUYeCKHI MOMEHT CCUCHHS?

31. VYKaxuTe rIaBHYIO OCh B IIpejiesiaX KOHTYpa paBHOOEAPEHHOTO TPEYroibHUKA,
OTHOCHTEIILHO KOTOPOH 0CEBOM MOMEHT MHEPIIMH UMEET MaKCUMaIbHOE 3HAYCHHE.

32. I'ne naxoaures L. T. ceuenus, cocTosIIero u3 AByX OJIMHAKOBBIX YacTeM?

33. UTo Takoe EHTPaIbHBIC OCU CCUCHHS?

34. UYT0 Takoe 0CceBOM MOMEHT MHEPIIHH?

35. Mo:keT JIv TJIaBHast OCh OBITh HEIEHTPAILHON ?

36. Ut0 Takoe cOOCTBEHHBINH MOMEHT MHEPIIUH?

37. YT0 Takoe MepeHOCHBI MOMEHT UHEPIUN?

38. OrpaHu4eHo M K3MEHEHHUE OCEBBIX MOMEHTOB MHEPIIMH IIPH IOBOPOTE KOOPAUHATHBIX
oceit Ha 180°7?

39. EcTb 111 cBA3b MEXKIy OCEBBIMU MOMEHTAMHU UHEPIIUU U MOJSIPHBIM MOMEHTOM WHEPIIUU
CeUcCHUS?

40. Kak onpenenuts Hauboblee 3Hau€HUE IIEHTPOOSKHOTO MOMEHTA WHEPLIUU CEeUeHUs?

41, Yro TaKoe riIaBHbBIC OCH CEUECHHS?

42, Kakoe cooTHoIIeHne MeXTy OCeBBIMA MOMEHTAMH WHEPIIMU CEYCHUS, €CIIU
[EHTPOOEIKHBII MOMEHT HHEPIIUH TOCTUTAET CBOETO MaKCUMATbHOTO 3HAUCHUS?

43, Yto Takoe HoJIIOC CCUCHHS?
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44, Ha xaxoif yroy Hy>kKHO MOBEPHYTh KOOPAWHATHBIE OCH, YTOOBI 0CEBO MOMEHT HHEPIIUU
CTaJl paBHBIM HYIIO?

45.  Jlns xakoi OCH U3 MHO>KECTBA NapaJUIEIIbHBIX, 0CEBOI MOMEHT UHEPLUHN IIPUHUMAET
MHUHHMAaJbHOE 3HaUeHHue?

46. Korna nonoxeHue riaBHBIX 0CE MOKHO ONPENeNUTh 0e3 BEIUNCICHUI?

47. CKOJIBKO TJIaBHBIX OCEW MOKHO YKa3aTh ISl IIOOOTO CeUCHHS?

48.  Kakwue mapameTpsl ceueHHUs] HEOOXOAMMO 3HATh, YTOOBI BEIYUCIUTH OCEBBIE MOMEHTHI
MHEPLMH [IPH NapaJIJIEIbHOM IIEPEHOCE OCEeil?

49.  KakoBa pa3MepHOCTb CTATHYECKOTO MOMEHTA IUIOIIAN CEUCHUS?

50.  KakoBa pa3MepHOCTb MOJSPHOTO MOMEHTA HHEPLUH?

51.  Kak, 3Has 0/1MH I'JIaBHbII1 MOMEHT UHEPLIUH U JIBA OCEBBIX MOMEHTA UHEPLIUH,
ONPEEIUTh MAaKCUMAJIbHbIN LIEHTPOOESKHBII MOMEHT UHEPLIMU CEUeHUs?

52.  Kak, 3Has1 OJJMH TJIABHBIH MOMEHT WHEPINH U JIBa OCEBBIX MOMEHTA MHEPIIHH,
OTPEETUTh BTOPOU IJIaBHBII?

53.  Kak onpenenuth HEHTP THKECTH CEUCHHSI, UMEIOIIETO JIBE OCH CHMMETPUH?

54.  Kak onpenenuTs HEHTP TSHKECTHU CEYEHUs], UMEIOIIETO OJHY OCh CUMMETpUU?

TEMA 2. OCEBOE PACTA/KEHUE — C)KATUE

ITo Teme «OceBoe pacTsKeHHe — CyKaTuey MpeJyiaratoTes 1Ba 3aaanus. [lepBoe Ha onpeneneHne
pa3MepoB CEYCHHUI CTAaTUUECKH OTPENCTUMOMN CTEeP)KHEBOW KOHCTPYKIIMM M BTOpPOE Ha PACKpPHITHE
CTATUYECKOW HEONPENEeTUMOCTH W TOJ00P pa3MepOB CEUCHMs I CTAaTHUYECKH HEOMPEISITMMON
CUCTEMBI.

B mepBoii 3agaue u3 ycioBUs paBHOBECHS KECTKOTo Opyca, nedopmarmeii KOToporo MoXHO
npeHeopeyb, HEOOXOJAMMO OMNPEACIIUTh YCHIIME B PACTSDKKAX M TMOJKOCaX. A TakKe IO YCIOBHIO
MIPOYHOCTU Ha PACTsDKEHUE WM CKaTHe MoJ00paTh pa3Mephl MOMEPEYHOTr0 CEUYEHHUs A KaXA0ro U3
CTEepHEH, BHIMOJHAIOMUX (GYHKLHNIO pacTshKEeK U MoakocoB. [Ipu onpeaeneHnn ycunnii notpedyoTcs
HAaBBIKH, MIOJYYEHHbIE B KypCe TEOPETHUECKONH MEXaHUKHU.

K BbINOJIHEHUIO pelIeHHs] HY>KHO MOAXOJUTh panroHanbHO. Eciu Opyc miapHUpHO 3aKperuieH
Ha HEMOJIBUKHOU OTope, U 3HAHHUE PeaKifil B IIapHUPE HE BIMSIET Ha OTHICKAHNE YCUJIMM B CTEPXKHSIX,
TO BBINOJIHATH PabOTy MO OTHICKAHUIO 3TUX PEAKIIU HE HYKHO.

Hckombie ycuiius HaxoAaTCsl M3 YCIOBHUs paBHOBecus “rena’. CiemoBaTenbHO, HEOOXOIMMO
BBIJICITUTH 3TO” TEJO™ U3 COCTaBa KOHCTPYKIMH, 3aMEHUTh HAPYILIEHHBIEC CBA3H PEAKIUSIMU U COCTAaBUTh
ypaBHEHUS paBHOBeCHs Teja’.

[Ipn HailileHHBIX 3HAYEHMSIX YCUJIUN B CTEPXKHSAX IO YCIOBUIO MPOYHOCTH OMPEICIISIOTCS
pa3Mepsl ceuenus. Henb3s 3a0bpIBaTh 0 3HaKE HEPABEHCTBA B YCIOBUH MPOYHOCTU. Perias HepaBeHCTBO
B OYKBEHHOM BBIP2)KEHUH OTHOCUTEIHHO UCKOMOW BEJIMYUHBI, KOHCTPYKTOP MOJTy4aeT HH(POpPMAIIHIO O
TOM, B KaKyl0 CTOPOHY OH BOJICH MIPUHUMATh PELICHHE MPU Ha3HaueHUH paszmepa. [lockonbKy 3amada
MpaKTUYECKasi, TO MAJIOBEPOSATHO, YTO “‘Ha CKiIaae” HaiaeTcs mpoduiib TOYHO TOro pazmMepa, KOTOPbIi
MOJIy4€H PacyeToM, IO3TOMY HEOOXOAUMO MO0100paTh MOIXOASIIUHA.

[TogoGpaB pa3Mepbl MCKOMBIX CEUEHHH CTEp)KHEH, OMpEeAeNsSIoT JMHEWHOE MepeMeleHe
3amaHHoM Touku K. Jlns ATOro HYKHO TpPEACTaBUTh KAPTHHY IMEpeMelleHU >KeCTKOro Opyca B
pe3ynbrate AeQOpMUPOBaHHUS IEMEHTOB, BBISICHUTH, ¢ AeopMaliieil Kakoro WM KakuX SJIEMEHTOB
CBsI3aHO HCKoMoe mnepemerenue O Touku K. OmpenenuTs €ro ¢ y4eToMm yke MPHUHATHIX pa3MepoB
CEUeHHUH, a He TeX, YTO ObUIM MOJIyYEHBI B pe3yJbTaTe pacyera.

Bo BTOpoOil 3amaue paccMaTrpuBaeTCs CTaTUUYECKHM HEONpeneauMas CHCTeMa, COCTOsIas W3
KECTKOTO Opyca U yIpyrux JIEMEHTOB B BUjIE cTepxkHel. CTepkHr paboTaroT Ha pacTsKeHUE-CKaTUE.
Cucrema eOMHOXIBI CTATUYECKH HEOINpenennMa, WU [ €€ pemeHuss TpeOyeTcs COCTaBUTh

AOIIOJIHUTCIIBHO K YpPAaBHCHHUAM PAaBHOBCCHUSA YPAaBHCHHC HepeMeIJ_ICHI/Iﬁ H3 yCJI0BHA COBMCECTHOCTU
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nedopmanuii. 3agaya CTy€HTa COCTOMT B TOM, YTOOBI MPEACTaBUTH MEpPEMEUICHHE KOHCTPYKIUHU,
BbI3BaHHOE JieopManreld ynpyriux 3JeMEHTOB, U “YBUIETh COBMECTHYIO Je(OpMaluio, T.€. CBA3ATh
nepeMeIeHus ONPEAETICHHBIX y3JI0B XKECTKOTro Opyca ¢ aeopMausiMu CTEpKHEH.

IIpn cocraBieHUM YpaBHEHMsI MCHOJIb3YETCSd KOHCTPYKTHBHO 33JaHHOE COOTHOLICHHE
IUIOIIAJIe CEYEeHUH CTep)KHEeH. DTO yYNpomaeT pelieHue, HO MpH IMOJ00pe pa3MepoB CEUYCHUI
HEOOXO/IMMO YYHUTHIBATh HE TOJBKO YCIOBHS MPOYHOCTH, HO M HCIOJIB30BAaHHOE KOHCTPYKTHBHOE
ycioBue. B pesynbrare, HCKOMBIE pa3Mepbl CEYEHHUM JAOJKHBI YAOBIETBOPSTH YCIOBUSM IIPOYHOCTH U
CTPOTO YOBJIETBOPATh KOHCTPYKTHBHOMY YCJIOBHUIO, HHAUE HAPYIIAETCS PABEHCTBO B UCIIOJIb30BAaHHOM
IIPU PEIIEHUH CUCTEMBI JONOJHUTEIILHOM YPaBHEHHH.

3AJJAHUE 2.1 Onpenesienune pazMepoB cedeHUi cTep:KHel CTATHYeCKH OIpeaeMMoi
CTEepP:KHeBOH KOHCTPYKIUH

JI71s1 CTep>KHEBOM KOHCTPYKITUU TpeOyeTCs:

1. Onpenenuth ycuiusi B CTEPKHIX;

2. V3 ycrnoBust MpOYHOCTH OTIPEACTUTD BEIMYHHY IIJIOIAN CEUCHUS;

3. Tlo BenuuMHE TUIOIAAN CEUYSHHS 1T0100paTh JIMOO TTOIXOIAIHA HOMED TTPOGHIIS TIO
COPTaMEHTY, JIM0O XapaKTEePHBIN pa3mep ceueHus (TuaMeTp, CTOPOHY KBajipaTa). s Tpyouaroro
CeUeHUs MPUHATH TomuHy ctenku t=0,1D.

4. BbluncnuTh BepTUKaAIbHOE Nepemelienre Touku K.

B pacuerax MpHHATH I8 MaTepuana ctepkaei ot = 240 MITa u E = 2.10° MI1a, nomyckaemblit
k03 duUIMeHT 3amaca MPOYHOCTH: TPH pacTskeHuu [N]p, = 1,6 , a npu cxaruu [N]e= 3,2. IiuHa BTOporo
crepxkns Lo = 200 cM, ecnii oHa HE ompenessieTcss 4Yepe3 3aJaHHbIe pa3Mepbl cXeMbl. J[TuHa mepBoro
crepxHs L1 onpenensercs n3 Tabnuisl WM Yepe3 3aJaHHble pa3Mepbl Ha cxeme. JInHeliHble pa3mepsl
Ha CXeMe 3aJaHbl B CAHTUMETpaXx.

OcrajapHble UCXOAHBIE TaHHBIE 3a0a4l B3SATh U3 TaOIUIe! 2.1.

Tab6muma 2.1 - BapuaHTsl 3ananus

Bapuant q P M Ly ®Dop- | Dop-
xkH/Mm xkH kH*Mm M mMal | ma2 30°
1 M
01 14 48 55 | 26 | & | + :
21 16 68 60 2,8 o L %Z’J 30°
41 18 88 65 2,3 H n g e g
61 20 58 70 | 25 | 3 | L ITTTENET
81 22 78 75 2,7 -+ H ‘ 300 300 P
Bapuant | Q P M L | @op- | Dop- P M
xkH/m xkH kH*Mm M mMal |wma2 op
02 18 88 120 2,9 ] -+
22 16 78 130 3,1 i (I
42 24 96 140 3,0 H ]
62 20 120 150 3,2 1 L
82 22 85 160 3,4 -+ H
Bapuant q P M L1 | @op- | Pop-
kH/m xkH kH*m M Ma 1 Ma 2
03 42 110 120 2,0 ] -+
23 46 120 130 2,2 ! L
43 40 130 140 2,4 H ]




63 38 140 150 2,6 1 (I 50| 150 | 300 -
83 36 160 160 2,8 -+ H u
=t
Bapuant q P M L: ®op- | op-
xkH/Mm kH kH*Mm M Mma 1 Ma 2 4%45 X
.-"1 -
04 28 | 100 | 150 | 21 | e | ac o Iy
24 24 92 140 1,6 O (I P g -
44 20 78 130 1,8 H [ TTIEERERET
64 16 98 120 2,0 1 L :égx
84 18 75 110 22 | <+ H o 200 5 400 >
Bapuant q P M L: | ®op- | Pop- P
xkH/Mm kH kH*Mm M Mma 1 Ma 2 P 4 ¢ '
_:...(“ TEXENN. -:";K
05 22 98 120 3,4 . -+ 1 9 - 1
25 16 84 130 3,6 0 L 15°
45 24 | 120 | 140 [ 32| w1 n S
65 20 96 150 3,0 1 (| <300 e 190, | 150
85 18 75 160 2,8 -+ H
Bapuant q P M Ly Dop- | Dop- q H_]_
kH/M xkH kH*M | M Mal |ma2 K I IEEEEEEEREN.
06 14 48 55 2,6 . -+ L ’g}\i
26 16 68 60 2,8 0 (I
46 18 88 65 2,3 H [}
66 20 58 70 2,5 1 [ <200 | 200 _| o200 _
86 22 78 75 2,7 -+ H
Bapwuant q P M L; | ®op- | Dop- nh
xkH/Mm xH xkH*Mm M mMal | ma2 30°
! q P 2 —3n- P
07 18 88 120 2,9 ] -+ T EEREE) M
27 16 78 130 | 31 o L jﬂ—"' K
47 24 96 140 3,0 H = il
67 20 120 150 3,2 5 L e300 190, 150,
87 22 85 160 3,4 -+ H
Bapuant q P M L: ®op- | Dop-
kH/m kH kH*M M Mal |wma2 e P M
- 2 ¢ -
08 42 110 120 2,0 . -+ jo—< = 3 K
28 46 120 130 2,2 [} L 11 € -] .1
48 40 130 140 2,4 H [ ] I IIXINIIMEX
68 38 140 150 2,6 1 (I
88 36 160 160 | 28 | + H <200 | 2001 200,




Bapuant q P M L: ®op- | Dop-
kH/m kH kH*Mm M mMal | ma2 o
60 1 g
=aF
09 28 100 150 | 21 | e | 4+ | gx¥Eiiediiiid M
29 24 92 140 1,6 (o] [ P R
49 20 78 130 1,8 H [
69 16 98 120 2,0 1 L 2 2
89 18 75 110 2,2 -+ H 100 200
Bapuant q P M L: | ®op- | Dop-
kH/™m kH kH*Mm M mMal | ma2 p 5
q
10 22 98 120 | 34 . ~+ K
30 16 84 130 3,6 8] [ -l X
50 24 120 140 3,2 H [ 1 300 300
70 20 96 150 3,0 1 —
90 18 75 160 2,8 -+ H
Bapuant q P M L: Dop- | Dop-
kH/m kH kH*Mm M mMal |wma?2 2 MK
30" 4 M
11 14 48 55 2,6 . -+ \ !
31 16 68 60 2,8 o] [ q 1’I
51 18 88 65 2,3 H [ ]
71 20 58 70 2,5 1 [
91 22 78 75 2,7 -|" H 17 - 300 -
o)
q P M Ly Dop- | Dop-
Bapuanr | kH/m kH kH*M M Mal |ma2
s
12 18 88 120 2,9 . + 1 <200 =;=2““: <200,
32 16 78 130 3,1 s} — Kl +¢+¢++++3
52 24 96 140 3,0 H [ | - X y
72 20 120 150 | 32 | 1 | i - ,L"
92 22 85 | 160 | 34 | + | = >E
i
Bapuant q P M L: ®op- | Dop- ERRAAN
kH/™m kH kH*M M mMal |wma?2 e 300 . 300 _[|.
[
13 42 110 120 2,0 . -+ .
33 46 120 130 2,2 O L | K
53 40 130 140 2,4 H ™ 2 a
73 38 140 150 2,6 1 L .
93 36 160 160 2,8 -+ H [
Bapuant q P M L: Dop- | Dop-
kH/m kH kH*Mm M mMal |ma?2
14 28 100 150 2,1 . -+
34 24 92 140 1,6 o] (I




54 20 78 130
74 16 98 120
94 18 75 110
Bapuant q P M
xkH/Mm kH kH*Mm
15 22 98 120
35 16 84 130
55 24 120 140
75 20 96 150
95 18 75 160
Bapuant q P M Ly | ©@op- | Dop- el
xkH/m kH kH*Mm M mMal | ma2 "
2 15°
16 14 48 55 2,6 ® -+ 1
36 16 68 60 | 28 | o | 14 : a ™M ‘l,"
56 18 88 65 2,3 H ] K
76 20 58 70 2,5 1 (I 200 - 50 | 150
96 22 78 75 2,7 -+ H
Bapuant q P M L: | ®op- | Dop-
kH/™m kH kH*M M mMal | wma2
17 18 88 120 2,9 ] -+
37 16 78 130 3,1 (] [
57 24 96 140 3,0 H [ ]
77 20 120 150 3,2 1 [
97 22 85 160 3,4 -+ H
Bapuanr q P M L | ®op- | ®op- | == B
kH/m kH kH*M M mMal |wMma?2 1 1
18 42 110 120 2,0
38 46 120 130 2,2
58 40 130 140 2,4 2
78 38 140 150 2,6 .
98 36 160 160 2,8 30
L150
Bapuant q P M L: | @op- | Dop- fepis =
kH/m kH kH*m M Mal |ma2 " 9 p
q M —2=- ¢
19 28 100 150 2,1 ) -+ ITTEEE RN
39 24 92 140 1,6 o] (I | A—
59 20 78 130 1,8 H | ~ 200 _ | _150_| 150
79 16 98 120 [ 2,0 1 L - T
99 18 75 110 2,2 -+ H
Bapuant q P M L1 | @op- | Dop-
kH/Mm kH kH*Mm M mMal | ma2




20 22 98 120 3,4 L +

40 16 84 130 3,6 o (] N
60 24 120 140 3,2 H ]

80 20 96 150 3,0 1 (I 2

00 18 75 160 2,8 4+ H K

- |

300

150

150

3AJJAHUE 2.2. Onpenesienne pa3MepoB ce4eHHl CTEP:KHEH CTATHYECKHU
HeompeaeTUMON CTEeP;KHEBO KOHCTPYKIMHU

Jl1st cTaTHdecKy HEOMPEETMMOM CTEPKHEBOM CUCTEMBI TPEOyeTCsI:

1. PackpbITh CTAaTUYECKYIO HEONIPEAETMMOCTD, CUNTAs TOPU30HTAIBHYIO OAJIKy aOCOIIOTHO
JKCCTKOM;

2. TlopoOpath U3 yCcIOBHS MPOYHOCTH TPeOYeMbIe TUIOMNIA ! MIOTIEPEYHBIX CEYCHUI CTePIKHEH.

Martepuan crep>kHel cUMTaTh 0lMHAKOBbIM. [[imHa nepsoro crepxHs L1 = 100 cMm, a BToporo -
L2 =200 cm.

JlonyckaeMbie HAITPSDKSHHUS U MaTepraia CTepKHei : Ha pacTsokeHue [o]p = 160 MIla, u Ha

cxkatue [o]c = 80 MI]a.
JIuneliHbIe pa3Mepsl HAa CXEME 3aJjaHbl B CAHTUMETPAX.

OcTalbHble UCXOAHBIE JaHHBIE B3SITh U3 TAOIHUIIBI 2.2

Tab6numa 2.2 - BapuaHTsl 3aqaHust

Bapuant q P M AdA;
kH/m xkH kH*m Llgdd
01 30 71 61 1,3 1 5
21 40 95 75 1,9 . P
41 36 85 65 1,7 » \f" Fﬂ%‘ﬂ%
61 32 63 91 1,5
81 35 91 85 2.2 ™ 160 ,@?El. 540
Bapuant q M Al A,
kH/m kH kH*Mm y 1‘%“
02 26 45 60 1,4 60° S
22 36 80 80 1,6 \v
42 32 60 70 18 PT ot B
62 40 72 65 2,0 '
82 37 84 85 2,2
Bapuant q P M Al A,
kH/m kH kH*Mm
03 3,4 9,3 10 1,4
23 4,0 8,9 13 1,6
43 3,6 8,1 9,5 1,8
63 3,2 7,2 7,5 2,0
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83 3,4 8,3 8,5 2,2 alges
1
M
P 5“‘3\
-2
Bapuanr q P M AlA; ceges
xkH/Mm kH kH*m 1
04 45 55 8,8 1,3 P q e
24 4.0 45 9,0 1,5 IIETEEY B
44 3,6 5,0 9,5 1,7 -
64 3,2 6,5 8,4 1,9 Joo iy
84 3,0 5,0 7,2 2.1 2 ‘
Bapuant q P M Al A,
kH/m kH kH*M
05 30 71 61 1,3
25 40 95 75 1,9 —T
45 36 85 65 1,7
65 32 63 91 15 »
85 35 91 85 2,2 360 240
Bapuant q P M Al A,
kH/m xkH kH*m
06 26 45 60 1.4 2 1.
26 36 80 80 16 v ‘"
46 32 60 70 1.8 IZITEIEXE! \w
66 40 72 65 2,0 360 210 *P
86 37 84 85 2,2 € > =
Bapuant q p M AdA;
kH/m kH kH*M M ¢Wﬂ
07 3,4 9,3 10 1,4 o
27 4.0 8,9 13 1,6 i} Y p
47 3,6 8,1 9,5 1,8 9 1
67 3,2 7,2 7,5 2,0 N
87 3,4 8,3 8,5 2,2 360 > e 210 o
Bapwuanr q P M AlA;
kH/m kH kH*Mm 60/ 1 M
08 4,5 5,5 8,8 1,3 1 \lv" -
28 4,0 4.5 9,0 1,5 -
48 3,6 5,0 9,5 1,7 vé?é‘ ‘“"t\
68 3,2 6,5 8,4 1,9 ‘ 2
88 3,0 5,0 7,2 2,1 360 | 240
Bapuant q P M AdA,
xkH/m xkH kH*m
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09 30 71 61 13
29 40 95 75 19
49 36 85 65 17 .
69 32 63 91 15 "5 e
89 35 91 85 2,2
360 1
sa0 “opee
Bapuant q P M Al A,
kH/m kH kH*Mm -
10 26 45 60 14 rm—h—rm
30 36 80 80 1,6 3 ] P
50 32 60 70 18 i‘
70 40 72 65 2,0
90 37 84 85 2,2 360 240 _
Bapuant q P M Al A,
kH/m kH kH*Mm 2V 600
11 3,4 9,3 10 14 FWIX
31 4,0 8,9 13 1,6 »
51 3,6 8,1 9,5 18 i; Y
71 3,2 7,2 7,5 2,0
91 3,4 8,3 8,5 2,2 360 240
Bapuant q P M Al A,
kH/m kH kH*Mm
12 45 55 8,8 1,3 o\ 6
32 4,0 4,5 9,0 15 u
52 3,6 5,0 9,5 1,7 -l
72 3,2 6,5 8,4 1,9 360 240
92 3,0 5,0 7,2 2,1
Bapuant q P M AdA;
kH/Mm kH kH*M « P
13 30 71 61 1,3 LivvvieY
33 40 95 75 1,9 “0°
53 36 85 65 1,7 ,
73 32 63 91 15
93 35 91 85 2,2 360 240
Bapuant q P M Al A,
kH/Mm kH kH*M »
14 26 45 60 1,4 WW\L
34 36 80 80 1,6
54 32 60 70 1,8
74 40 72 65 2,0
94 37 84 85 2,2 360 220
Bapuant q P M Al A,
kH/Mm xkH kH*M
15 4,5 5,5 8,8 1,3
35 4,0 4,5 9,0 15
55 3,6 5,0 9,5 1,7
75 3,2 6,5 8,4 19

43




95 3,0 50 7,2 2,1
2 -
. 1
= o 1]
[ TTTEEETEE \«
P+
360 | sam
< e -
Bapuant q P M Al A, p
)m | kH | { TR TETI[
16 45 55 8,8 1,3 5
36 4,0 45 9,0 1,5 L eﬁcj‘% s
56 3,6 5,0 9,5 1,7
] ] ] ] "\\
76 3,2 6,5 8,4 1,9 = | 2
96 3,0 5,0 7,2 2,1 ' 45°
- 360 e 240
Bapuant q P M AdA; - q
kH/m kH kH*m M ITTEXE: ]'.
17 30 71 61 1,3 60°
37 40 95 75 1,9 P 2 1
57 36 85 65 1,7 e
77 32 63 91 15 360 4
97 35 91 85 2,2 = =T -
Bapuanr q P M AlA; S
kH/m xkH kH*m <X o 1
18 26 45 60 1,4 ITIEEEXEX )
38 36 80 80 1,6
58 32 60 70 1,8 2 _be’ P 4'
78 40 712 65 2,0 45]
98 37 84 85 2,2 - »t0
Bapuant q P M Al A, gt
kH/m xkH kH*M - 1 .
19 3.4 9,3 10 1,4 P Erxxaxax]l Vl'
39 4,0 8,9 13 1,6 ' T 7
59 3,6 8,1 9,5 1,8 éﬁ?— il ‘“2
79 3,2 7,2 7,5 2,0
99 3,4 8,3 8,5 2,2 360 240
e =l -
Bapuant q P M Al A,
xkH/m xkH kH*Mm
20 45 55 8,8 13
40 4,0 4.5 9,0 1,5
60 3,6 5,0 9,5 1,7
80 3,2 6,5 8,4 19
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00 3,0 5,0 7,2 2,1 Legds

360 240

KOHTpOJ’leLIe BOITIPOCHI
no teme «OceBoe PACTSAKCHUEC-CIKATUEC)

28. UTto Ha3bIBaeTCsl, HapsLKeHUueM?

29. Kakue BbIIENSIIOT KOMIIOHEHTHI HAPSHKSHUS B TUIOLIA/IKE CCUSHHS?

30. [Touemy cocTaBisrONINe HANPSHKECHUS HOCAT TaKUE HAa3BAHUS?

31. [Touemy oceBoe pacTsKeHUE-CKaTHE OTHOCUTCS K MIPOCTHIM Jiehopmarusm?

32. OO6wsicautb 3akxon I yka?

33. Kakoii reoMeTpryeckuii CMBICT UMeeT MoOyiab FOHea?

34. Kakoit ¢pusudeckuit cMbIc uMeeT mMooyns FOnea?

35. Uto Takoe abCOMIOTHOE YJIMHEHHE?

36. UYro Takoe oTHOCHTENbHAS Aedopmarus?

37. AOCOITIOTHOE Y/UIMHEHHUE U OTHOCUTENbHAsI IeOopMaIinsi, KOTOPOE U3 HUX HECET
00JbITyI0 HHGOPMAITHIO O 1e(POPMUPOBAHHOM COCTOSTHUH?

38. Ot yero 3aBUCHT eopMaIIHst IPA OCEBOM PACTSHKCHUN-CKATUU?

39. B 4eM cocTOHT MpUHIIKI CYIEPIIO3UIIAH, ¥ €CTh JIH MPEJIeIT €r0 MPUMEHUMOCTH?

40. Uto Ha3pIBaeTCs, JKECTKOCTHIO TIPH OCEBOM PACTSHKEHUHU-CIKATHH?

41. Uto Takoe «10MmycKaeMoe HapsiKEHUe»?

42. B gem cmpIc yCIoBUSt TPOYHOCTH?

43. B gem cMbIcH yCIIOBUS )KECTKOCTH?

44, UTto Takoe npeaen TeKy4ecTH MaTepraa Gr?

45. Urto BriusieT Ha BBIOOP koA dUIFeHTa 3amaca IpOIYHOCTH?

46. B deM cocTouT yCIIOBHOCTD TMarpaMMbl pacTshKeHHs oOpasiia u3 MATKO# ctanu?

47. [Touemy mo AuarpamMme ¢ — & pa3pylieHUe MpU PaCTKEHUHN IPOUCXOIUT HE NPU
HauOOJBIINX HAMPSKEHUIX?

48. Nmeet 1 cMbich npezies1 BpEMEHHOTO CONPOTUBIICHHUS?

49. Kak onpenensiercst BenuunHa cuiibl B c€4eHUN?

50. Kakwue 3a1aun Ha3pIBalOT CTATUYECKH HEOIPEICTUMbIMHU.

ol. YTo Ha3bIBAIOT CTENIEHBIO CTATHUECKON HEOMPeIeTMMOCTH ?

92. Kak Ha3piBaeTcs NOMONMHUTENBHOE YpaBHEHHE MPU PACKPBITUU CTATHUECKOMN
HEONPEIEIUMOCTH?

53. Yem 0OBsicHSICTCS ““ CTYNEHbKA Ha SMIOPE BHYTPEHHETO CUIIOBOTO (hakTopa?

54, Korna Ha KOHTYpe IIOpbI NOSBIISIETCS U3JIOM?

B kauecTBe NpPOMEKYTOYHOIO KOHTPOJI YCIIEBAEMOCTU MCIIOJIb3YETCS TECTUPOBAHHUE I10
Moayiro «CBONCTBA MaTepuasioB U MpocTeine aedopmanum,

DKcIpecc-0Npoc 0 OCHOBHBIM IOHATUSAM Kypca;

DKcIpecc-KOHTPOJIbHbIE pa0oThl HA 15 MUHYT Ha IPUMEHEHNE U3YYEHHBIX METOJIOB U IIPUEMOB
pelIeHns 3a1ay;

3amuTa MHANBUYalbHBIX 3a/1aHUN;

3amuTa 0T4eTOB MO JaOOPAaTOPHBIM paboTaM.

Bonpocel Kk 3k3amMeny

46.  JleiicTBue cui Ha GU3UYECKUE TeTIa.

47. PeanbHbIil 00BEKT U pacy€THAS MOJAECTD.

48.  BHyTpeHHHUE CHUJIBL.

49.  HanpsokeHus.

50.  Jledbopmaruu TMHEWHBIE U YTIIOBBIE.

51.  CBs3b MeXay HAIPSHKECHUSIMU U IeOpMALUSIMHU.
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52.

OCHOBHBIE T€OMETPUYECKUE XAPAKTEPUCTUKHU IUIOCKUX CEUEHU.

53. [IpeoOpa3oBanre MOMEHTOB WHEPIIMH MIPH MAPAIICTLHOM IEPEHOCE OCEH.

54.  IlpeoOpa3oBaHne MOMEHTOB HHEPLUH IIPU MMOBOPOTE KOOPIAMHATHBIX OCEH.

55. ['maBHBIE OCH U TJIaBHBIE MOMEHTBI HHEPLIUH.

56.  3amauu, pemraembie ¢ TOMOIIBIO Kpyra Mopa JJist TUIOCKOTO CeUeHUSI.

57.  OceBoe pacTsKEHUE U CKATHE.

58.  I'paduku m3MEHEHHUsI BHYTPEHHUX CHIIOBBIX (PaKTOPOB U Ae(opMariuii mpu pacTsoKeHUH
(mpumepsl).

59.  Jledbopmaruu npu M3MEHEHHH TEMIIEPATYPHI.

60. IlorenmmanbHas SHEpPrus AeGopMaIy pacTsHKSHHUS.

61.  CraTuuecku ONpeaeTuMbIe U HEONPEICIIMMbIE CUCTEMBI.

62.  Hampsuk€HHOE COCTOSIHHE TPU PACTSHKECHUH-CKATUH.

63.  OcHOBHBIC MEXaHMUYECKHE XapaKTEPUCTHKH MaTepuaa.

64. [TocTpoenre HCTUHHOM JUarpaMMbl PacTsHKEHUS.

65. Pactsokenme um cxathe TmOJa BIHSHHEM CcOOCTBeHHOro Beca. CTep)KeHb pPaBHOTO
COTIPOTHBIICHUSL.

66.  Pacuér mpoBOIOB U TPOCOB.

67.  Jledbopmarms casura.

68. Jledopmarus kpydeHwHs.

69.  Pacuér BajoB Ha Kpy4CHHE.

70.  PazpymieHue MatepuanoB MpH KPYICHHH.

71.  Kpyuenue Opyca c HEKPYIJIbIM MTOTIEPEUHBIM CEUEHUEM.

72.  IlpumeHeHHE TUICHOYHOH (MEMOpaHHOI) aHAJIOTHH MTPH UCCIIETOBAHUH KPYICHUSI.

73.  Jledbopmarnms uzruda.

74.  Jluddepennuanbuple (MHTErpaibHbIE) 3aBUCUMOCTH MPU U3rHOE.

75.  Hampsbkenus B 6pyce npu 4MCTOM H3rHOe.

76. O panuoHaNIBHOM CEUEHUU TIpH aedopmManuy u3ruoa.

77.  BnusHHe MONEpeyHBIX CUJI Ha paclpeiesieHue HOpMallbHbIX HAPSDKEHUH npu u3ruode.

78.  KacarenbHble HanpspDKEHUS MPH ToriepedyHoM usruoe. @opmyna Xypasckoro.

79.  Buusaue Ghopmbl cedeHHUS Ha TPUMEHUMOCTH GopMyItbl JKypaBckoro.

80. Ananu3 u3ruda, CBOOOHOTO U CTSIHYTOTO ITAKETOB JIMCTOB.

81.  bBpychs paBHOTO CONTPOTHBIICHHUS MPHU U3THOE.

82.  uddepenunanbHoe ypaBHEHHE YIIPYrol JIMHUH Opyca.

83.  UurerpupoBanue nuddepeHInanpbHOr0 ypaBHEHUS YIPYToi JIMHUK Opyca.

84.  HurerpupoBanue nuddepeHInaIbsHOr0 YpaBHEHUS B Cllydae CJIO0KHBIX HAarpy30K.

85.  YHuBepcanbHOE ypaBHEHHUE YIPYTOW JIMHUH OAJIKH.

86.  baska Ha ynmpyrom oCHOBaHHH.

87.  HampspbkéHHOE COCTOSIHHE B TOUKE.

88.  OmpegneneHue HanpsHKEHUH B MIIOMIAAKE OOIIETO MOJIOKEHHUS.

89.  I'maBHBIE OCH U TJIaBHBIE HAMPSHKCHMUSL.

90. Kpyrosas nuarpamma Hanpsox€HHOTo coctosinus. Kpyr Mopa.

TEMA 6. PACYET EPYCA C IPOCTPAHCTBEHHO U30THYTOM OCBHIO HA

CJIOKHOE COITPOTUBJIEHUE

Konenwatelif Ban JBuratens BHYTPEHHErO0 CropaHusi IpejacTaBiseT coloil Opyc ¢

MMPOCTPaHCTBCHHO H30FHYTOﬁ OCBIO.

B 3amanum paccmarpuBaercs Opyc yHNpOLIEHHOM (OPMBI, Y KOTOPOTO OJHMH KOHEI] KECTKO

3alICMJICH U KOJICHA HAIIPAaBJICHBI MTAPAJUICIIBHO OCAM HpHMOYl"OJ'ILHOfI CHUCTCMbI KOOpAHWHAT.

Jlaxxe mpocTast HarpysKa, NpUKIJIaJbiBaeMas K 0JIHOMY 3JIEMEHTY Opyca M BbI3bIBaIOLIasi B 3TOU

YacTH MpOCTylo Jedopmalunio, B JAPYTHX YacTaX Opyca YK€ BBI3BIBAET CJIOXKHOE HAaNpspKEHHO-
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ne(opMHUPOBaHHOE COCTOSHHE, HA3bIBAEMOE CJIOKHBIM CONPOTHBIICHHEM. Kak H3BECTHO, B KOHCOJIBHOM
Opyce MOKHO HE MCKaTh OTIOPHBIC PEaKIUH B 3a/ICNIKe, €CIM BbIOpAaTh HAYaJI0 OTCYETA Ha CBOOOIHOM
KOHIIe KOHcoJM. B ciaydae nmomanoro Opyca, MPUMEHHMB TaKOH e HpUEM, MOXXHO H30aBUTHCA OT
HAaXO0XJIECHUS IIECTU COCTaBIIAIOLIMX ONOPHOM peakuuu. Ilepememasch K 3a1eike, MOCIEI0BATEIBHO
paccuuThIBAIOTCS IpsIMbIE 3JIeMeHThl Opyca. [lockosibKy B pacuere MOSIBISETCS MHOIO CHJIOBBIX
(baxkTOpOB, M €CTh peajbHas BO3MOXXHOCTHb IOMYCTHTh OINMOKH, PEKOMEHIYEeTCS IEepBOHAYAIBLHO
3a7aThCsl HAMIPABJICHUEM KOOPAMHATHBIX OCEH, HAPaBHB WX MapalljIeIbHO 0CsM KoJieH Opyca. [TpunsaTe
0003HaueHHsI OCEH COTIACHO MPABOCTOPOHHEH CHCTEME KOOPAWHAT U HE M3MEHITh 0003HAYCHUS TPH
TepexoJie K CMEeKHBIM YacTsiM Opyca.

[Ipu oTCyTCTBMM IPAKTHUECKOIO HABBIKA PEKOMEHAYETCSI BHIYEPTUTH KaXKI0€ KOJIEHO OTAEIBHO,
[I0Ka3aB BCIO IEHCTBYIOILYIO HATPY3KY, U COCTaBUTh BBIPAYKEHUS JUIsl BCEX ILIECTH BHYTPEHHUX CUIIOBBIX
¢akTopoB. [1o noay4eHHbIM BBIpQKEHUSIM TOCTPOUTD AMIOPHI, OPUEHTUPYSI TPAPUKHU B TE€X MIIOCKOCTSIX,
B KOTOPBIX JEMCTBYIOT paccMaTpuBaeMble GakTopsl. i gydiield YNTaeMOCTH TOJTYYEHHOTO PEIICHHUs
rpaduku Jy4iie CTPOUTh Ha YEThIpEX OCSX, MOBTOPSIOMIMX KOHTYp 3agaHHOro Opyca. OTaenbHO
CTpOSITCS AMIOphl HOpMaibHOU critbl N(X), KpyTsiero MomeHTa M,y,, U3ruOaroero MoMmenta M. u
nornepevyHoi cuitbl Q(X). DIMIOphl M3rHOArOIEr0o MOMEHTA U TIOTIEPEYHON CHITBI JUTs KaXIO0TO KOJICHA
Opyca cTposTcs B IBYX IIOCKOCTSIX, B KOTOPBIX 3TH (aKTOPbI IEHCTBYIOT.

[Ipn mepexone k cienyrolieMy ydacTKy Opyca B €ro Hadajo IEpPEHOCUTCS BCS Harpyska,
MIPUJIOKEHHAS K IPEIBIIYIIEMY, 110 ITpaBUJIaM, U3BECTHBIM U3 TEOPETUYECKON MEXaHUKU. MOMEHT mapbl
CHJI TIEpEHOCUTCS 6€3 U3MEHEHHH, a MPH MapaJlIeIbHOM IePEeHOCe CUiIbl JOOABISETCSI MOMEHT PaBHBIM
MIPOM3BEACHUIO CUJIBI Ha IJIEYO MepeHoca. 3HaHue Aud@epeHIuanbHO-UHTETPaIbHON 3aBUCHMOCTH
Mexay Q(X) u M,s. TO3BOJISIET TOYHEE OTPa3HTh Ha rpaduKe XapakTep HM3MEHEHHUS H3rHOaroIero
MOMEHTAa I0 JJIHE 3JIeMeHTa Opyca.

o smropam OTHICKMBAETCS OIIACHOE CEYEHHE B KaXKIOM KoJIeHe Opyca U 3Hau€HUs BCEX CHIIOBBIX
(hakTOpOB B 3TOM cedeHHUU. Eciii nMeeT MecTo CI0KHOE COTPOTUBIIEHHE, TO IOI00P pa3MepOB CEUEHUs
OCYILIECTBIISICTCS [0 KPUTEPHIO HAaUOOJIBIINX KacaTENbHBIX HAMPSX)KEHUH, N3BECTHOM KaK TPEThs TEOPHS
MPOYHOCTU. DKBUBAJICHTHBIM pacueTHbI MOMEHT B OITACHOM CEUEHHUH MOJIYy4aloT Mo Gopmyrie

2 2 2

ITo 3amanmio Ui TAKOro ydacTKa MpejjiaraeTcs mojaooparh Opyc KPyrjoro IONEpPEeYHOro
CCUCHUA, PaC‘IeTHI)II;'I I[I/IaMeTp OHpe,I[eJ'IHeTCSI n3 YCJ'IOBI/Iﬂ HpO‘lHOCTI/I
M d3 32M
o= <[5] R N B a2
. ocesou 32
ocesou
[IpoBepky MpOYHOCTH MPOBOIUM 1O (hopMyIie

G;;{Ig Vo2 +472 <[o]

Ecin B ceuenuu I[CﬁCTBy@T caice 1 IpoAoJibHasd CHJia N , TO HOPMAJIbHBIC W KaCaTCJIbHbLIC

o]

HaMPSKEHUS OTIPEICTISIIOTCS U Oas' OYAET O0JIbIIIe [G], TaK Kak MpH M0A00pe CEYSHHS HEe YUUThIBAIach
MpOA0JIbHAS CUJIA.

G:O-(Mwel)Jro-(Mus’zZ)JrG(N)' T:T(Mkpymj

[TosToMy 3asauy MOXKHO pEIIUTh IOCJIEAOBAaTEIbHBIMU HPUOIMKEHUSIMH, 3a]1aBasiCh
npuparienueM auamerpa Ad u mpoBepsisi HaNPSHKEHHS 10 YCIIOBUIO TIPOYHOCTH.

47



[IpuBeTcTBYeTCS WMHUIMATHBA CTYACHTOB, KOTOpBIE HAMIyT W MPUMEHST JPYro crocod
pelIeHus: MyTeM pelleHus] KyOHMUeCKOTO YpaBHEHHUS OTHOCHTEIBHO JuameTpa JIMOO0 HaXOXXICHUE
npupameHus quaMerpa yepes3 auddepenimant, b0 KaKoi-To HHOM.

3AJJIAHUE 6. Pacyer JiomaHoro 0pyca Ha CJIOKHOE CONPOTHBJICHHE

J171st mpOCTPaHCTBEHHOTO JIOMAHOT'O KOHCOJILHOTO Opyca Tpedyercs:

1. ITocTpouTh SMIOPHI BCEX JCHCTBYIONUX B CEYEHUH JIE€MEHTA BHYTPEHHUX CHJI, IPUHUMAS
3HAYEHMsI CHJIbI M TIapbl CHJI paBHbBIMU: P1=(*a, M = q*bz;

2. [TogoOpatk pazmMepsl CTAILHOTO Opyca MpH JOMYCKaeMOM HOPMAaJIbHOM HalpsDKeHUEM [ G| =
160 MlIa, eciii KOHCTPYKTUBHO 3a/1aHO, YTO: CTEP’KEHB | - CIUIOIIHOTIO KPYIJIOTO CEUEHUs; CTEPKEHD
2 - CILIOIIHOTO TPSIMOYT'OJIBHOTO CEUSHHSI C OTHOIICHWEM BBICOTHI K IIMPUHE KaK 3:2; CTEPKEHb 3 -

MOJIOTO KPYTJIOTO CEYEHUS C TOJIIIUHON CTeHKHU cocTaBisitomei 20% oT Hapy)KHOTO JuameTpa.

ITon60p cedeHust MPOU3BOUTE IO SKBHBATIEHTHOMY MOMeHTY M . . = \/ M )% +M 5 + M 22 :

3. [IpoBepuTh MPOYHOCTD, YUUTHIBASI COCTABIISIONIYI0 HOPMaJIbHOTO HAIIPSKEHUS OT
HOpPMaJIbHOU chibl. [Ipr OTHOBpEMEHHOM JIEHCTBUU B TOYKE HOPMAJIBHBIX U KacaTEJIbHBIX

HaprDKeHI/II\/'I SKBUBAJICHTHBIC HAITPSHXKCHUA OIMPEACIIAIOTCA 110 TCOPUH HanOOJIBIINX KacaTeIbHBIX

HaNpsHKEHUN G:!LI@ = 02 + 42’2 . IIpu HE0OXO0AMMOCTH CKOPPEKTUPOBATH Pa3MEpHI.
Tab6muma 1.6.1 - BapuanTsr 3aganus
Bapuant q, P2/P1 a, b, c,
kH/ M M M
01 15 1.0 2.0 1.2 15 *f:'_1
21 18 1.2 1.8 1.4 2.4 P
41 20 1.4 1.6 15 2.2 \
61 25 1.6 1.2 1.6 2.0
81 12 15 1.5 2.0 2.6
Bapuant a, P2/P1 a, b, c,
kH/m M M M
02 15 1.2 2.0 1.2 -
22 18 15 1.8 1.4 -
42 20 2.0 1.6 15 -
62 25 1.8 1.2 1.6 -
82 12 1.6 1.5 2.0 -
2
Bapuanr a. P2/P1 a, b, c,
kH/m M M M
03 15 1.0 2.0 1.2 15
23 18 1.4 1.8 1.4 1.4
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43 20 1.6 1.6 15 1.2

63 25 1.5 1.2 1.6 1.0

83 12 2.0 15 2.0 1.6
Bapwuant q, P./P1 a, b, C,
xkH/Mm M M M

04 15 1.0 2.0 1.2 15

24 18 1.4 1.8 1.4 1.4

44 20 1.6 1.6 15 1.2

64 25 1.5 1.2 1.6 1.0

84 12 2.0 15 2.0 1.6
Bapuant g, P,/P1 a, b, C,
xkH/Mm M M M

05 15 1.0 2.0 1.2 15

25 18 1.4 1.8 1.4 1.4

45 20 1.6 1.6 15 1.2

65 25 1.5 1.2 1.6 1.0

85 12 2.0 2.2 2.0 1.6
Bapuant a, P2/P1 a, b, c,
kH/m M M M

06 15 1.2 2.0 1.2 15

26 18 1.5 1.8 1.4 1.4

46 20 2.0 1.6 15 1.2

66 25 1.8 1.2 1.6 1.0

86 12 1.6 2.2 2.0 1.6
Bapuant g, P2/P1 a, b, C,
kH/m M M M

07 15 1.2 2.0 1.2 15

27 18 1.5 1.8 1.4 1.4

47 20 2.0 1.6 15 1.2

67 25 1.8 1.2 1.6 1.0

87 12 1.6 2.2 2.0 1.6
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Bapuant q, P2/P1 a, b,
xkH/Mm M M
08 15 2.0 1.2 1.5
28 18 1.8 1.4 1.4
48 20 1.6 1.5 1.2
68 25 1.8 1.6 1.0
88 12 25 2.0 1.6
Bapuant a, P2/P1 a, b,
xkH/m M M
09 15 - 2.0 3.2
29 18 - 1.8 3.4
49 20 - 1.6 3.5
69 25 - 1.2 3.6
89 12 - 1.5 3.0
Bapuanr q. P2/P1 a, b, c, a
xkH/m M M M - },
10 15 - 20 | 12 [ 15 IIITITIIIIT
30 18 - 1.8 1.4 1.4
50 20 i 16 | 15 | 12 A,
70 25 - 1.2 1.6 1.0 C
90 12 - 1.5 2.0 1.6
M
Bapuant a, P2/P1 a, b, c,
kH/m M M M
11 15 1.2 2.0 1.2 -
31 18 15 1.8 1.4 -
51 20 2.0 1.6 1.5 - 1
71 25 1.8 1.2 1.6 -
91 12 1.6 1.5 2.0 -
Bapuant q, P2/P1 a, b, C,
kH/m M M M
12 15 1.2 2.0 1.2 -
32 18 15 1.8 1.4 -
52 20 2.0 1.6 1.5 -




72 25 1.8 1.2 1.6 -

92 12 1.6 3.0 2.0 -
Bapwuant q, P./P1 a, b, C,
xkH/m M M M

13 15 1.2 2.0 1.2 15

33 18 1.5 1.8 1.4 1.4

53 20 2.0 1.6 15 1.2

73 25 1.8 1.2 1.6 1.0

93 12 1.6 3.0 2.0 1.6
Bapuant a, P2/P1 a, b, c,
kH/ M M M

14 15 - 1.0 1.2 1.5

34 18 - 0.8 1.4 1.4

54 20 - 1.6 1.5 1.2

74 25 - 1.2 1.6 1.0

94 12 - 2.0 2.0 1.6
Bapuant g, P2/P1 a, b, c,
kH/m M M M

15 15 - 2.0 1.2 1.5

35 18 - 1.8 1.4 1.4

55 20 - 1.6 1.5 1.2

75 25 - 1.2 1.6 1.0

95 12 - 1.5 2.0 1.6
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Bapuant q, P./P1 a, b, C,
xkH/Mm M M M
16 15 1.2 2.0 1.2 15
36 18 1.5 1.8 1.4 1.4
56 20 2.0 1.6 15 1.2
76 25 1.8 1.2 1.6 1.0
96 12 1.6 3.0 2.0 1.6
Bapuant q, P./P1 a, b, C,
xkH/Mm M M M
17 15 - 2.0 1.2 15
37 18 - 1.8 1.4 1.4
57 20 - 1.6 15 1.2
77 25 - 1.2 1.6 1.0
97 12 - 15 2.0 1.6
Bapuant q, P,/P1 a, b, C,
xkH/m M M M
18 15 - 2.0 1.2 15
38 18 - 1.8 1.4 1.4
58 20 - 1.6 15 1.8
78 25 - 1.2 1.6 2.0
98 12 - 15 2.0 1.6
Bapuant a, P2/P1 a, b, c,
kH/ M M M
19 15 1.2 2.0 1.2 15
39 18 1.5 1.8 1.4 1.4
59 20 2.0 1.6 15 1.2
79 25 1.8 1.2 1.6 1.0
99 12 1.6 15 2.0 1.6
";M*f"T"T"T"T"?'T“T""
Bapuant g, P2/P1 a, b, c,
kH/m M M M
20 15 1.2 2.0 1.2 15
40 18 1.5 1.8 1.4 1.4
60 20 2.0 1.6 15 1.2
80 25 1.8 1.2 1.6 1.0
00 12 1.6 15 2.0 1.6
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KOHTPOJII)HBIe BOIIPOCHI
no teMe «Ci10:kHOe CONMPOTUBJICHUE)

35.  Yto Ha3bIBaeTCs, HAIPSDKCHUEM ?

36.  Kakue BBIIENSAIOT KOMIIOHEHTHI HAPSHKEHUS 7

37.  Ilouemy COCTaBISIIOIINE HANPSKCHUSI HOCSAT TaKUe Ha3BaHUsA?

38.  Kak ¢popmynupyercs 3axon I'yka?

39.  UYro Takoe abCOJIIOTHOE YITUHEHHUE?

40.  Yro Ttakoe oTHOCHTENbHAS Aedopmarius?

41. AOCOIOTHAs M OTHOCHTEIbHAS IehopMalns, Kakast U3 HUX HECET OOJIBIIYIO
nHGOpMAIHIO 0 IePOPMHUPOBAHHOM COCTOSIHUU?

42.  Yro Takoe MOIMMycKaeMoe HanpsuKeHne?

43. B 4eM cMBbICH yCIOBHS TPOYHOCTH?

44, B uem cmbicn ycnoBust )KecTKOCTH?

45. Urto Briusier Ha BbIOOp Kod(dPuIreHTa 3amaca npoYHOCTH?

46. Uto Takoe HOpMaJibHas cuiia?

47. Uto Takoe nmomnepeyHas cuiia?

48. Uto Takoe n3rudaromuii MOMEHT?

49. Uro Takoe KpyTAIuii MOMEHT?

50. Kak onpenensiercss BeTMunHA CHITBI B CEUSHUH?

ol. Kak onpenensiercst usruOaroninii MOMEHT B CEUEHHUU?

52. Uto Ha3bIBAETCS IJIEHOM MEPEHOCA CHIIbI?

53. Kak mpoBepHTh IPaBMIILHOCTH IMTOCTPOCHHS SITIOPBI Muze 1o smrope Q?

54. Kak “yramaTts” xapakrep amropsl Muse 1o smope Q7?

55. Kax naiiTn 3Ha4YeHne M3THOA0IEero MOMEHTA B CEUEHUH, €CITH €CTh B HAJIMYUH DITI0pa
Q?

56. Uro Takoe 4yMCThIN U3rud?

57. UTto Takoe rmonepevHbpIit u3ruo?

58. Uro Takoe Kocoil u3ru6?

59. Kax onpenenuTs HOpMalIbHBIEC HANIPSHKEHUS B JTF000M TOYKE CEYCHUS TIPH YUCTOM
u3rube?

60. UTO Ha3BIBAIOT OCEBBIM MOMEHTOM COIIPOTHBJICHHS ?

61. Uto XapakTepu3yeT 0CeBOl MOMEHT CONPOTUBIICHUSI?

62. Kakue BHemHue Harpy3ku Mpu NOMEPEYHOM H3rH0e T0MYCKAIOT UCIIOIb30BaHHE
(bopMyIIbl 1Sl HOPMAJIbHBIX HAIPSDKEHUM MPU YUCTOM U3rude?

63. Kak mo smrope Muse npeactaBuTh BUI U30THYTOM ocH Opyca?

64. B xakoMm ciydae mpu momnepeyHoOM M3ru0e YUUTHIBAIOTCS 002 HAMPSHKCHUS :
HOpPMaJIbHOE U KacaTellbHOe?

65. [Touemy B popmyne JKypasckoeo nonyckaercs pa3fBOCHUE B OTPECICHUU
CTaTMYECKOTO MOMEHTa?

606. Urto takoe «Teopus mpouHOCTH»?

67. Uem BBI3BAaHO MHOTO00pa3ue TEOPU TPOYHOCTH?

68. Kak nmpoussectu noadoop ceyeHus B ciydae OJHOBPEMEHHOTO JICHCTBUS HOPMAIbHOMN

CHJIBI U I/I3FI/I68.IOIJ_ICFO MoMeHTa?

TEMA 7. BHEHEHTPEHHOE CXXATHUE KOJIOHHbI
PaccmarpuBaeTcss BHELICHTPEHHOE C)KaTME€ KaMEHHOM KOJOHHBI C HHU3KMM YpPOBHEM
JOIYCKAaeMBIX HaIpsOHKEHUNM Ha pacTshkeHHe. Hanumuue ocu CUMMETpUM IONEPEYHOI0 CEYEHUs
oOyeryaer HaxoXJEHUE TJaBHBIX OCEM M TJIaBHBIX MOMEHTOB HHepuuu cedeHus. [lo u3BecTHOM
¢dopmyrne HOpPMaJbHBIX HANpsHDKEHUI U BHELIEHTPEHHOTO PaCTSHKEHMS — CHKaTUS OIpeeNseTcs

y y P(, XX Y,y
ITOJIOKCHUC HCI/ITpaJ'IBHOI/I JIMHUN O = K 1+ 2 + 2 |
| |

y X
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rae P - BennunHa BHELIEHTPEHHOW CHJIbl, A — IUIOLAAb IONEPEUYHOTO CEYEHHUS; Xp,Yp — KOOPAUHATHI
TOYKH MPUIJIOKEHUSI CUJIbI — MOJIIOCA; X,y — KOOPAWHATHI TOUKH, B KOTOPOIl ONIpeeiseTcs HallpsKEHNE;
Ix, ly — paMychl UHEPIIMU CEYCHHUSL.

3aTeM BU3YalIbHO ONPEEIIAIOTCA TOUKU CEYEHMsI, HauboJiee yAaJeHHbIE OT HEUTPAJIbHON JINHUHY,
Y BBIYUCIISIFOTCS 3HAUEHHSI HOPMAJIbHBIX HAIIPSKEHUN B 9TUX TOUKAX.

Bokpyr 1meHTpa TSDKECTH CEYEHHS MOXKHO BBIJCIHTH OO0JIACTh, NMPH MNPUIOKEHUU CHIIBI B
KOTOpOil, BO BCEX TOUYKAX CEUEHHUs HaNpsHKEHUS MPUHUMAIOT 3HAYEHHUS OJHOIO 3HaKa. JTa 00jacTb
HA3bIBACTCS SAPOM CEUCHHUs. 3HaAHHE (POPMBI M pa3MEPOB SIpa CEYCHHUS aKTyalIbHO Uil MAaTEpHAIIOB, B
KOTOPBIX HEAOMYCTUMO HAJIMYME PACTATUBAIOIIMX HanpshkeHuil. Onpeaensercs popma sapa pacieToM
U TpaUECKUM TTOCTPOCHUEM.

3ajaBasg IIOJIO)KEHUWE HEUTPAJbHOM JIMHUM, Kacalolleiicss KOHTypa CEYEeHMs, HaXOMdsT
KOOpJIMHATHI TOJIt0ca. JIJ1sl 3TOro pemaeM CUCTEMY, COCTABICHHYIO U3 JIBYX YPAaBHEHUW HEUTPaJIbHOMN
JUHUU. DTH YPaBHEHUSI OTHOCUTEIBHO Xp U Yp MOIYy4arOT, €CJIU MOJCTaBUTh 3HAYEHUSI KOOPJIMHAT ABYX
TOYEK, MPUHAIICKAIINX HEUTpaIbHOU TMHUHU, BMecTO X U Y. [locnenoBarenbHo 00X0/1 KacaTeIbHBIMU
BEChb KOHTYpP CEYEHMs, IIOJy4alroT BCE YIVIOBBIE TOYKM sAnapa cedeHus. l[locime 3TOro momrockl
COEJIMHSIOTCS MPSIMBIMU OTPE3KaMH, 00pa3yloLMMHU BBIMYKIYIO TPaHUIlY KOHTYpa sJipa CEUEHHUS.

Aopo ceuenua 3mo maxkaa od1acmo ceuenus, npu NPULONCEHUU GHEUCHMPEHHOIU CUbL 6
KOmopoil, 60 6cex mouKax ce4eHus 603HUKAIOM HANPANCEHUA 00HO20 3HAKA.

AHanu3upysi ypaBHEHUE HEUTpanbHON JIMHUM, BHUMATEIbHBIA CTYJEHT OOHApyXUT
B3aMMOOOpPAaTUMOCTh KOHTYpa siipa CEYEHUsI U KOHTYpa, 00pa30BaHHOTO BHEIIHUMH KacaTeJIbHBIMH K
CaMOMY CEUYEHHIO.

JlelicTBre GOKOBOM CHJIBI PUBOIUT K MOSIBICHHUIO IOTIOJTHUTEIBHBIX HOPMATBHBIX HAPSKCHUM
B CEYCHMSIX HIDKE YPOBHS JeHCTBUS 3TOM cuiibl. Hanbosbiero 3HaueHUsl OHU JOCTUTAIOT Y OCHOBAHHUS
KOJIOHHBI, B TOUKaX HanboJiee ylajJeHHbIX OT HEUTpanbHON JIMHUU, TIPOXOISIIEH Yepe3 HEHTP TAKECTU
CEYECHMS NEPNEHAMUKYJSAPHO JIMHUM JEWCTBUS CUibl. [IoCTpOMB 3MIOpBI HOPMAJIBHBIX HANPSKEHUN
OTIeNbHO OT cuil P1 1 P2, MOXHO omnpenenuTs HanpsKeHHUs B JTI000M TOUKE CEUEHUS CYMMHPOBAaHUEM
HaNpsHKEHUM, CHATBIX € KAX0M SIIOPHI.

BoisiBuB HanOosiee HampsHKeHHbIE TOYKM CEUEHUS B OCHOBAaHUHM KOJIOHHBI, CPaBHUBAIOT
HaIpsDKEHUsS B HUX C JIONyCKaeMbIMU. B cilydae NpeBbIMIEHUS JOMYCKA€MOI'O YPOBHS, BBISICHSIOT
BO3MOKHOCTh HX IOHWKEHUsS IYTEM HM3MEHEHHs BEIWYMHBI NPUJIOKEHHOUW cwuibl Pi. [lockomnbky
JOTyCKaeMble HAIIPSKEHUS HA PACTSHKEHUE 3HAUUTEIIbHO HIDKE JOIMYCKAEMbIX HANPSKEHUM Ha CKaTHe,
TO TNPOBEPSIETCS BBINOJIHEHUE YCIOBUSA IMPOYHOCTH B TOYKAX CEUYECHMS I10 HANPSHKEHUAM CXKATHS U
pacTsKEeHUs OJHOBPEMEHHO.

3AJIAHHE 7. BHenleHTpeHHOE cKATHE KOJTOHHbI
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KamenHnas xosioHHa HarpykeHa cuinamu P1 u P2 . Cuna
P> neiicTByeT rOpU30HTAIIBHO B IJIOCKOCTH CUMMeTpun. JIunus

{7

JEeUCTBUS CHIIBI P1 mapajieibHa OCH  KOJOHHBI M MPOXOAUT -
yepe3 TMOJIOC - TOYKY CEUeHHs, 3aJaHHYI0 BapHAHTOM. . Fa
Onpenenuth MOJOXKEHUE HEUTpPANbHON JMHUM U INPOBEPUTH uy o
|
MIPOYHOCTD KOJIOHHBI ITPH IEHCTBUN 00EMX CHII, TIOCTPOUTH SIIPO n o
cedyeHWs. B ciydae HEYJOBIETBOPHUTEIBHOH MPOYHOCTH a o
1mo100paThk AOMYCTUMOE 3HAUCHHE CHIIBI P1.
B pacuerax npunsth: [c], =250 klla; ~
[6]ex = 1200 xITa. § B I
Ilpumeuanue. Pazmepsl ceueHus 3aJ1aHbl B ICLIUMETPax. Mt
Tabmuma 1.7.1 - BapuanTsl 3a1anus
Bapuant ITosroc P4, Py,
kH kH A B
01 A 600 50 T w
I
21 b 400 60 B ©
——1}-=
41 B 650 70
61 r 700 60 o
81 i 500 50 -
Bapuant | ITomroc P1, Py, B_.
kH kH o
un
(p =
02 A 300 50 A ra
22 B 400 60 N e
42 B 350 70
L Fl
62 r 450 60
82 i 500 50 10 10
Bapuant | Iomoc P1, P,
kH kH
03 A 400 50
23 b 450 60
43 B 500 70
63 r 450 60
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83 )| 550 50 A ® ~ b
L F]
A
Ag 1=
uw
5 15
Bapuant | ITomoc P1, Py, A b
kH kH i
04 A 400 50
A a8
24 b 350 60
44 B 350 70 B
64 r 400 60 I
84 i 450 50 10 10
Bapuant | ITomroc P4, Py, B w|
kH kH o
A - — | =
05 A 500 50 B
25 B 450 60 B -
45 B 450 70 I
65 T 400 60 10 L5
85 )| 350 50
A :
Bapuant | Iomroc P1, P2, B B w
kH kH Ny
06 A 400 50 _, | =
26 b 500 60
46 B 450 70 AT | w
66 r 500 60
10 5
86 )i 400 50
~ A
Bapuant | [lomoc Py, P, £ B
xH xH R o
ey
r A B
07 A 400 50 S — 11—
27 b 450 60
47 B 350 70 n
67 r 450 60 5|5 10
87 )i 500 50
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Bapuant | ITomroc P1, Py, A —~5
kH kH p v,
& Ji] I
08 A 400 50 b
28 b 450 | 60 P— — =
48 B 600 70
68 r 400 60 -
88 )| 500 50 5 15
Bapuant | I[Tomoc P4, Py,
kH kH
09 A 400 50 =
29 B 350 | 60 A
49 B 600 70
69 r 650 60
89 )| 350 50
Bapuant | ITosroc P4, Py, ~A B
kH kH E
10 A 400 | 50 &
30 b 600 60 =l = 5 r
50 B 450 70 i
70 T 550 | 60 l/’),z;;'
90 )| 500 50
5|5 ! 5
(_\A Jip
Bapuant | Iomroc P1, P2, i
kH kH
11 A 400 50 = a
31 b 450 60 L.
N r
51 B 350 70 B N
71 T 500 60 s|s|s T
91 ji| 350 50
Bapuant | ITomroc P1, Py,
kH kH
12 A 400 50
32 b 450 60
52 B 600 70
72 r 300 60
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92 I 300 50 A(_-\ _ B
e "
Juld =
fjﬂf
5 |57
5 15
A B
Bapuant | ITomroc P, Py, {p -
xkH xkH
13 A 400 50 = =
33 b 500 60 B d,
53 B 450 70 A
'
g
73 r 400 60 ITs| s]|s
93 I 500 50
A B
Bapuant | Ilomroc P, Py, p 1
xkH kH
) F
14 A 400 50 2 w =1 | o
34 b 600 60 (p
I" ]
ey
54 B 450 70 T
74 r 600 60
94 i 500 50 S 4545
A B
Bapuanr | IMTomoc Py, P, p 1
xkH xkH
(‘*E
15 A 400 50 o — o — s
35 b 450 60 o
55 B 450 70 r T
75 r 600 60
95 i 350 50 54 10 |5
Bapuant | ITomroc P1, Py,
xkH xkH
16 A 400 50
36 b 350 60
56 B 350 70
76 r 500 60
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96 )| 300 50 o A B
5
p
stw——1t=
a %
r T
10 | s
T
~4 B
Bapuant | ITomoc P1, Py, g
kH kH I
B _
(p =
17 A 400 50 81— = — alf=
37 b 350 60 ¥
A
57 B 400 70
77 r 350 60 5 10 5
97 )i 350 50
~A B
Bapuant | [onroc P1, P, E
kH kH
s uf
18 A 450 50 == . W
39 b 600 60
58 B 400 70 A
78 r 450 60 s|s|s
98 )| 450 50 '
Bapuant | Iomroc P1, P2,
kH kH
19 A 400 50 & A
39 b 600 60
59 B 450 70
79 r 550 60 5|5 10
99 )| 300 50
Bapuant | ITomroc P1, Py,
kH kH
20 A 450 50
40 b 600 60
60 B 400 70
80 r 400 60
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00 Ji| 550 50 B
w| 4 B
{ ]
E -
¥ g r
R
5] 5 10

KOHTpOJ’leLIe BOIIPOCHI
nmo TeMe «BHeueHTpeﬂﬂoe PACTAKCHUEC-CIKATHEC)

29.  UYrto Ha3pIBaeTCs, HANPSHKCHUEM?

30.  Kakue BBIIENSAIOT KOMIIOHEHTHI HATPSHKEHUS ?

31.  Ilouemy oceBoe pacTsHKEHHE-CKATHE OTHOCUTCS K MPOCTHIM Aedopmarusim?

32.  Yro Takoe BHEIICHTPEHHOE PaCTsHKEHUE-CKaTHE?

33.  Kak ¢popmynupyercs 3axon I'yka?

34.  Yto Ha3bIBaeTCs, JKECTKOCTHIO TIPH OCEBOM PACTSHKEHUH-CKATHN ?

35.  Yto Takoe gomycKaeMoe HarpspkeHue?

36. B uem cmbIca ycrnoBus POYHOCTH?

37.  UYro BiuseT Ha BEIOOP KO3 HIMeHTa 3amaca mpoyHOCTH?

38. Kak onpenenuts HOpMaTbHBIE HATIPSDKEHHS B JTFO00M TOYKE CEUSHHS TTPH YHCTOM
nu3rube?

39. UTO Ha3BIBAIOT OCEBHIM MOMEHTOM COTIPOTHUBJICHHS ?

40. Kax mpousBectr moadop ceueHus B Ciiydae 0 JHOBPEMEHHOTO JACHCTBUSI HOPMAJIbHON
CHJIBI M U3rU0AaroIero MoMeHTa?

41. Uto Takoe meopus npouHocmu?

42. Uem BBI3BAaHO MHOTOO0Opa3ue meoputi npoyHocmu?

43. B gem cMbIc yCIIOBUS )KECTKOCTH?

44, UTto Takoe BHEIICHTPEHHAsI criia?

45, ®dopmysa HOpMAIbHBIX HAPSHKEHUH MPU BHEHEHTPEHHOM CKATHH.

46. VYpaBHeHHE HEUTPATbHOM JTMHUU MIPU BHELICHTPEHHOM PACTSKEHUU -CKATUH.

47. Uto Takoe HeUTpaabHas JTUHUS?

48. Uto Takoe HeUTpaibHas MOBEPXHOCTH?

49, Urto Takoe smpo ceueHus?

50. UTo MOXKHO cKa3aTh O KOHTYpE A1[pa CeUeHHUsI ?

51. Korna Heo0XoauMo y4UTHIBATh MOJIOKEHUE Spa CeUeHUs?

52. Kakas akcrnoma nmpuMeHsieTcst py MOCTPOSHHUH sIpa CeUSHHUS?

53. Kakoii mopsok moctpoeHus siipa ceueHus?

54, Kak Bnusier nepeMelneHue mnoiroca Ha MoJIOKeHUEe HeUTpanbHOU JIMHUN CeYeHUs?

55. Kak Bnusier nepemelieHue HeUTpaIbHOM JIMHUH Ha MOJIOKEHHE TIOI0Ca CeueHus?

56. Ecnu nmostoc HaxoqUTCst HA OCH CHMMETPHH, YTO MOXHO CKa3aTh O MOJO0KEHUH

HEUTPaJIbHOU JTUHUNA?

TEMA 8. YCTOMUNUBOCTH C’)KATOM CTOUKHN
B sToM 3a1aHnu noiouparoTes pa3Mephl AIEMEHTOB CEUEHUs CKATOM CTOMKH 1Mo K03 uiueHTy
CHUXCHUA I[OHyCKaeMBIX HaHpSI)KeHI/If/'I. 3azlaqa peI_HaeTCSI IIOCJICI0BATCIIBHBIMU HpI/I6J'II/I)KeHI/I5IMI/I. I[J'ISI
yCKOpeHI/ISI CXOOAMMOCTH HAaYAJIbHOC 3HAUYCHUC KOB(I)(I)I/ILII/IGHT& ®o J'Iy‘lH_Ie HpI/IHHTL paBHLIM HC CAUHUIIC,
a (0020,5. KpOMe 9TOI0, IIOCJIC HOJ‘Iy‘leHI/I}I I/IHTCpHOJII/IpOBaHI/IeM 3HAUYCHUS ®i, COOTBCTCTBYIOH_ICFO
BLI‘II/ICJ'ICHHOﬁ FI/I6KOCTI/I CTOf/iKI/I ﬂi, B pacqu BKJIIOUUTH
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_Pit oy

@ = —2 .

rae @i1— kKo3pPUIMEeHT IpeaIIecTBYIONIETO Iara mMpruOIuKEHHS.

[Ipouemypa mocnenOBaTENbHBIX MPUOMMKCHUN 3aKaHUYMBACTCS, KOTJA pPAaCXOXJICHHUE B
3HAYEHUSX @i ¥ Yi+1 HE TIPEBBIIIAET OTHOTO MPOIIEHTA. DTO JOCTUKUMO, €CITH pa3Mephl CEUSHUSI MOKHO
W3MCHSTh HETNPEPhIBHO. B cilydae COCTaBHOTO CEYECHHSI W3 CTAHIAPTHBIX IMPOKATHBIX MPOQUICH,
IUIOMIAb CEYCHUS M MUHUMAIBHBIH MOMEHT WHEPIIMU, a COOTBETCTBEHHO M THOKOCTH CTEPXKHS A
MEHSIOTCS TUCKPETHO. [103TOMY pacueTHyI0 Mpoueaypy claeayeT 3aKOHIUTh, KOT/1a TIOCTIS TYFOIIHA I1ar

IIOBTOPSIET MPEIBITYILHIA.

3AJIAHUE 8. Pacyer ycTOMYHUBOCTH C:KATOM CTOHKHU
CranbHas cToliKa, 3aleMJIEHHas! OJJHUM KOHIIOM M IIAPHUPHO ONepTast Ha IpYroM, COKMMAETCs
oceBoil cwiol P. 13 yciioBUs yCTOMYMBOCTH ONPEAEIUTD pa3Mephl IIONEPEYHOTO CEYEHUsI CTOMKH,

¢opma koToporo 3aaana. B pacuerax npunath [¢] = 160 MITa u E = 2.10° MITa.

S
F g ®

\
R,

Tab6muma 1.8.1 - BapuanTsr 3aganus

Bapuant L, P,
M kH
01 8,0 1000 H [| H [|
21 8,5 900
41 9,0 800
61 9,5 700
Bapuant L, P, =
M kH L
02 10,0 | 500 1
22 10,5 600
42 11,0 700 =
62 11,5 600
82 12,0 500
Bapuant L, P,
M kH
03 6,0 500
23 6,5 600
43 7,0 700
63 7,5 500
83 8,0 600
Bapuant L, P,
M kH
04 6,0 1000 D=[|
24 6,5 950
44 7,0 900
64 7,5 850
84 8,0 800
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Bapuant L, P,
M kH
05 6,0 1000
25 6,5 950
45 7,0 900
65 7,5 850
85 8,0 800
Bapuant L, P,
M kH
06 6,0 800 D=[|
26 6,5 750
46 7,0 700
66 7,5 650
86 8,0 600
Bapuant L, P,
1 JL
07 6,0 200
27 65 | 300 ﬁU:'
47 7,0 250
67 7,5 200
87 8,0 150
Bapuant L, P,
08 6,0 150
28 6,5 140 U
48 7,0 120
68 7,5 110 J_’ T
88 8,0 100
Bapuant L, P,
09 6,0 600
29 6,5 550 | |
49 7,0 500
69 7,5 450
89 8,0 400
Bapuant L, P,
10 6,0 500 E
30 6,5 450
50 7,0 400 ,_[ L
70 7,5 350
90 8,0 300
Bapuant L, P,
M kH
11 6,0 500
31 6,5 450
51 7,0 400
71 7,5 350
91 8,0 300
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Bapuant L, P,
12 6,0 200
32 6,5 250 ]—[-
52 7,0 200
72 7,5 100
92 8,0 150
Bapuant L, P,
13 6,0 500
33 6,5 450 Jj
53 7.0 | 400 T
73 7,5 350
93 8,0 550
Bapuant L, P,
M kH
14 6,0 250
34 6,5 350
54 7,0 200
74 7,5 150
94 8,0 300
Bapuant L, P, I I
M kH Il
15 6,0 500 I
35 6,5 450
55 7,0 400 =)= ==
75 75 | 350 —
95 8,0 300
Bapuant L, P,
e LI
16 6,0 500
36 6,5 450
56 7,0 400
76 7,5 350
96 8,0 300
Bapuant L, P,
17 6,0 500
37 6,5 450 L"_[
57 7,0 400
77 7,5 350
97 8,0 300
Bapuant L, P,
M kH
18 6,0 400
38 6,5 350
58 7,0 300
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78 7,5 250
98 8,0 200 H [I

1

—

79 7,5 450
99 8,0 400

Bapuant L, P,

M kH

20 6,0 600
40 6,5 550
60 7,0 500
80 7,5 450
00 8,0 400

Bapuant L, P,
M kH

19 6,0 600

39 6,5 550

59 7,0 500

KoHnTpoJibHbIE BOIPOCHI
IO TeME «Y CTOMYNBOCTDL C:KATOM CTOMKH)

15. B uem cyTh sBI€HMS OTEPU YCTONUUBOCTHU?

16.  Yro Takoe kpuTHUECKas cuia?

17.  Yro Ha3pIBaOT THOKOCTHIO CTOMKHU?

18. Uto Takoe npeaenbHas THOKOCTh?

19.  Kakoii npenen npuMmeHIMOCTH GopMyisl Diinepa?

20.  Yro Takoe KOpoTKas cToiika?

21.  Yro Takoe kod(hPpHUIMEHT TPUBEACHUS TITUHBI?

22.  Ilouemy B (hopMylly KpUTUYECKOM CHIIBI BXOJUT MUHUMAJIbHBIN OCEBO MOMEHT
1505 (570)00%07 04

23.  Kak BIUSIOT yCJIOBHS 3aKpEIICHUS HA BEIMYMHY KPUTHUECKON CHIIBI ISl CTOMKHN?

24, O0BsicHUTE (HU3UIECKYIO CYITHOCTh KOAh(UIIMEHTA CHIDKCHHS JI0ITYCKAeMOTO
HaNPSHKEHUS.

25. [Touemy pacuet 1o k03hPULHEHTY CHUKEHUS TOMYCKAEMOT0 HAPSHKEHUS HMEET
WUTEPALIMOHHBIN XapakTep?

26. Kak MOXHO yCKOpUTBH CXOAMMOCTh UTEPAIIIOHHOM MPOLIEyPhl pacyeTa 1o
KO3 UIIMEHTY CHUKEHHSI JOTTYCKAaeMOTO HAMpPsHKEHUS?

217. [Touemy oTiHyaroTCs pe3yabTaThl pacyeTa KPUTUUECKOTO HAMPsHKEHUS 1o popmyrie
Diinepa u o Ko3pGUIUEHTY CHUKSHHSI IOTTYCKAaeMOTO HaMpsKEHUs ?

28. Uto Takoe mpuBeAcHHAS JUTHHA?

OcHoBHasi JinTeparypa
10.  MuxaitnoB A.M. ConpoTtupieHue marepuanoB. YueOHuk. M: Akagemus. 2009 r. -

448 c.

11. benopunikuit  E.M. CompotuBinenue warepuaioB. MexaHuka nepopMupyemMoro
TBEpAOro Tena. Yu. mocobue. Bnanusocrok: U3a-so TI'DY, 2008. - 94 c.

12. MenpuukoB b.E. ConporuBienne Mmarepuaios. Yu. nocoodue s By3oB. CII6: Jlans,
2007. - 560 c.

13. bopucoB E.K. ComporuBienue MarepuanoB. JlaGopaTOpHBIM  MNPaKTHKYM.

BnaguBoctok: U3a-so IBI'TY, 2011 r. - 64 c.
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14.  AnekcannpoB A.B. u np. CompoTuBieHHe MaTtepuaioB: YUYEOHHMK ISl CTYIEHTOB
By30B/ AnekcannpoB A.B., [loranmoB B./l., depxasun Bb.IL.; mox pen. A.B. AnekcanapoBa. — 2-¢
u3n., ucnp. — M.: Beicias mkona, 2009. — 559 c.

15. Tadapos P.X. UTo Hy)XHO 3HATh O CONPOTHBJICHUH MaTepuanoB: Y4yeOHOe mocobue
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