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. yqe6HO-MCTOI[I/I‘IeCKOG n PIH(bOpMaI_[I/IOHHOG obecnieyeHne



[losicHuTEeNnBHAA 3alIMCKa

Ha3nauenue METOQUYECKUX YKa3aHUI

Hacrosmue ykazanus SBJISIOTCS METOIWYECKUM MOCOOMEM MJis MPOBEACHUS MpaKTUYe-
CKUX 3aHATHUI 10 mporpamme y4eOHOM nucuuIUIMHBI TexHuueckas MexaHuKa JJIsl CIelHaIbHO-
ctu 08.02.01 CTtpouTenbCcTBO W AKCIUTyaTaIUsl 3JaHUA B COOPY)KEHUH THEBHOU (opMbI oOyde-
HUA. YKa3aHUs COAEPKaT OMUCAHUE 3aJJaHUi U TIOPAJIOK UX BBITOJHEHUS.

Paboueit mporpamMMoii yueOHOM AUCIMIUIMHBI TeXHIYECKass MEXaHUKa MPEyCMOTPEHO
BBITIOJIHEHHE CIEAYIOMIMX MPAKTUUECKUX 3aHSATHH:

1. «Onpenenenne ycuianii B CTepkHAX GpepMbl rpaguueckum criocobom. I[loctpoenue cuio-
BOI'O MHOI'OYTOJIbHUKA.

2. «Omnpenenenre paBHOICHUCTBYIONICH TIIOCKON CUCTEMBI CXOsIuXcs cril. OnpenesieHue
peakuuii B CBA3SIX AHAIUTHYECKUM, IpaMuecKuM M TpadoaHATUTHUYECKUM CHOCOOAMM»

3. «Ornpenenenne MOMEHTa CUJIbl OTHOCUTENBHO TOYKU U OcHU. Pemenue 3ana4d Ha onpene-
JICHUE OTIOPHBIX PEAKIIHI».

4. «Peenue 3a1a4 Ha ONPeEICHUE ONIOPHBIX PEAKLIUN».

5. «OrnpeneneHne KOOpAUHAT LIEHTPa TSHKECTHU CII0KHBIX CEYEHHH, COCTaBIEHHBIX U3 IPO-
CTBIX UTYDY.

6. «OrnpeneneHne KOOpANHAT LIEHTPa TSHKECTHU CIIOKHBIX CEYEHUM, COCTABICHHBIX U3 MPO-
¢uiielt cTanbHOTO MPOKaTay.

7. «OrnpezeneHue NpooJIbHON CUIIbI U HOpMaJIbHOTO HanpsbkeHus. [loctpoenue smrop».

8. VcnpiTaHne MaTepuasIoB Ha pacTsKEeHHE CTaIbHOIO 00pasia.

0. «PacueT Ha MPOYHOCTH NPU PACTSKEHUU U CIKATUI.

10.  «Pacuer Ha MPOYHOCTH NIPU CPE3E U CMATUNY.

11.  «Pemenue 3a1a4 Ha ONpeCIICHNE TJIABHBIX EHTPAIbHBIX MOMEHTOB HHEPLIMU U MOMEH-
TOB COIIPOTUBIIEHUS COCTABHBIX CEUEHUH, UMEIOIUX OCh CHMMETPHUH.»

12.  Pemenue 3aja4 Ha onpeziesieHue IIaBHbIX [IEHTPAJIbHBIX MOMEHTOB HHEPLIUHU C IIpUMeE-
HEHHMEM TaOJIMIl COPTaMEHTa MIPOKATHBIX MPOHIIEH.

13. «Pacuer Bajia Ha MPOYHOCTH M KECTKOCTh MPHU KPYUECHHUN .

14.  «llocTpoeHue 31op MONEePeUHbIX CUI U U3rMOAIOIIUX MOMEHTOB JUISl IBYX OMOPHBIX Oa-
JIOK.

15.  «IlocTpoeHue 3Mop MONEepeUHbIX CUII U N3TMOAIOIIMX MOMEHTOB JIJIs1 KOHCOJIbHBIX Oa-
JIOK.

16. «Pacuer cxxaTbIX cTepxkHEN 1o popmye Ditnepay.

17.  «llocTpoeHue 3TaXKHBIX CXEM U SMIOP JUIsl MHOTOIIPOJIETHBIX IIAPHUPHBIX 0ANOK».

18.  «IlocTpoeHue 31op MONEePeUHbIX CUI U U3rHOAIOIINX MOMEHTOB U IIPOIOJIBHBIX CHII».

Copepxanne qucruminiel OIL.02. Texunueckas MmexaHnka 0a3upyercst Ha CoiepKaHUU
muciumine Maremartuka, @usnka, CTpouTeabHble MaTepUalbl U U3/1€TUs, © OPUEHTUPOBAHO HA
MOJIFOTOBKY 00yYaroUIMXcs K OCBOCHUIO podeccruoHanbHbix Moaynei: [IM 01 Yuactue B npo-
€KTHUPOBAaHUH 31aHUIN U coopyxkeHul, o cnenraibHocTh 08.02.01 CTpoHUTensCTBO U SKCILTya-
TaIys 31aHUH U COOpYXEeHHI 6a30BO MOJTOTOBKH U OBJIAIEHUIO OOIIUMH U POQecCHOHaTb-
HBIMHM KOMITETEHIIUSMH.

Kon OK, IIK Ymenus 3HaHue
1 2 3

OK 01 Beibupats crioco6st Pacnio3naBath 3ajaqy B | OcHOBHBIE WUCTOYHHUKH

pemenus 3a1a4 npodeccuo- | MpodhecCHOHaTBHOM WHPOPMAITUY JIJISl pelIeHs 3a/1ad B

HaJILHOU IeATENbHOCTH, KOHTEKCTE; aHAJTM3UPOBATH | MPO(HECCHOHAIBHOM KOHTEKCTE;

NPUMEHHUTENIBHO K Pa3iny- 3amady M BBAETATH €€ | CTPYKTYpy IUIaHa JUIs PeLIeHus 3a-

HBIM KOHTEKCTaM COCTaBHBIE YacCTH; ONPEAEIATH | Aady; MOPSAAOK OLEHKH PEe3yJIbTaTOB
9Talbl  peUIeHUsl  3a/aud; | pemieHus 3a1a4d NpodecCHOHAIbHOM




Kopx OK, IIK Vmenus 3HaHue
1 2 3
BBISBIATE W S(P(OEKTHBHO | AEATEIBHOCTH.
UCKAaTh rH(OpPMAITHIO,
HEOOXOJUMYIO JUISl PEIICHUS
3a/1a4u; COCTaBUTh  IUIAH
JICHCTBUA, OIICHHUBATH
pe3ynbTaT HM  TOCIEACTBUS
CBOUX JeUCTBUI
(camoCTOSATEIHHO WA c

IIOMOIIIBIO HaCTaBHI/IKa)

OK 02. Hcnonw3oBaTh co-
BpPEMEHHBIE CPEJICTBA ITOHCKA,
aHanu3a ¥ HHTepIpeTanuu
uHpOpMauu 1 MHOOpMAIU-
OHHBIE TEXHOJIOTUHM [UIS BBI-
MOJTHEHMSI 3a/1a4 Tpodeccro-
HaJILHOU JIE€ITEIbHOCTH

OnpenensTh 331244 JJ1s1 TIOKC-
Ka uH(popMaImu; onpeensITh
HEOOXOTUMBIE UCTOYHUKH HH-
(opmanny; MIaHUPOBATh TPO-
ecc MOUCKa; CTPYKTYPHPOBATh
MOTy4aeMyto HH(OPMAITHIO;
BBIJICJISATH HaNOO0JIee 3HAYMMOE
B TiepeuHe HH(POPMALINH; OlIe-
HUBATh MPAKTHUECKYIO 3HAUH-
MOCTh PE3yJIbTATOB MOUCKA,;

0 OpMIIATH PE3YJIbTATHI TOKUC-
Ka

Homenkarypa nHQOpPMaIMOHHBIX
HCTOYHUKOB ITPUMEHIEMBIX B ITPO-
(heccnoHaNBHOM AeSTENLHOCTH;
MPUEMBI CTPYKTYPUPOBaHUS MH-
dhopmartim; popmat opopMITCHHS
pe3yIIbTaTOB OUCKA HHPOPMAITUH

OK 03. IInanupoBath u pea-
JIM30BBIBATH coOCTBEHHOE
npo()eCCHOHANIBHOE W JIUY-
HOCTHOE Pa3BHUTHE, NPEAPH-
HUMATeJIbCKYIO JICSTEIbHOCTD
B npodeccruoHansHOR chepe,
UCIIOJIb30BaTh 3HAHUSA 110 (U-
HAHCOBOW TPaMOTHOCTH B
Ppa3JINYHbIX XU3HCHHBIX CH-
Tyalusx.

OnpenensTh aKTyalbHOCTh
HOPMATHBHO-IIPABOBOM  JIOKY-
MEHTAallMid B TPOGECCHOHAIb-
HOU JEATEIIbHOCTH; MPUMEHSITh
COBPEMCHHYIO HAy4HYIO TMpO-
(heCCHOHANBHYI0  TEPMHUHOJIO-
THIO.

CognepxaHue akTyalbHOW HOpMa-
THBHO-TIPABOBOM  JOKYMEHTAllUH;
COBpEMEHHasl Hay4Has W mpodec-
CHOHAJIbHAsI TEPMUHOJIOTUSI.

OK 04. DddextuBHO B3au-
MOJICHCTBOBaTh U paboTaTh B
KOJUICKTHBE U KOMaH/IE.

Oprann3oBbiBaTh paboTy KOJI-
JIEKTHBA U KOMaHJIBI.

IIcuxonormyeckue OCHOBBI
TCIBHOCTHU KOJIJICKTHBA.

nes-

IIK 1.1. TlonOupars Haubo-
Jiee ONTHMAIbHBIC PEIICHUS
U3 CTPOUTENBHBIX KOHCTPYK-
Ui U MaTepualioB, pa3pada-
THIBATh Y3JIbl W JCTAIU KOH-
CTPYKTHUBHBIX 3JIEMEHTOB
31aHUM U COOPY)KEHUH B CO-
OTBETCTBUM C  YCIIOBUSAMH
JKCIUTyaTallud U Ha3HAuYeHU-
eM;

IIK 1.2. BeInosnHATE pacyeTsl
U KOHCTPYHPOBAaHHE CTpPOH-
TEIBHBIX KOHCTPYKIIHI

- BBINIOJHSATH pacyeTbl Harpy-
30K, JEHCTBYIOIIMX HAa KOH-
CTPYKIINY;

CTPOHUTh  PACUYETHYIO CXEMY
KOHCTPYKIIMM TI0 KOHCTPYK-
THBHOH CXEMe;

BBITIOJTHATh CTaTUYECKUH pac-
YerT;

MPOBEPSATH HECYLIYI0 CIOCO0-
HOCTb KOHCTPYKLIHH;
moadupaTh CEeUeHUE dJIEMEHTa
OT IPUJIOKEHHBIX Harpy30K;
BBITOJTHATh PACYeThl COEIMHE-
HUI DJIEMEHTOB KOHCTPYKIIUH;

- 3aKOHBl MEXaHUKU JIedopMHpYye-
MOTO TBEpJOTO Tela, BUABI Aedop-
Manuii, OCHOBHBIE PAacUeThl;

- OIpejieNieHHe HAIpaBIICHUs peak-
IIUH CBSI3H;

- oIpezeJeHue MOMEHTa CHIIBI OT-
HOCUTENLHO TOYKH, €r0 CBOMCTBA;

- THTIBI HATPY30K W BHUJBI onop Oa-
JIOK, epM, pam;

- HampsDKeHus U aedopManuu, BO3-
HUKAIOIUE B CTPOUTENBHBIX 3JIe-
MEHTax Ipu paboTe MOoJ Harpy3Koii;
- MOMEHTHl MHEPLUUH MPOCTHIX ce-
YEeHUH 3JIEMEHTOB U AP

OO61ure npaBuiia BBIMOJTHEHUS MPAKTHYECKUX 3aJaHUI

1. Kaxxnprit oOy4Jaromuiicst mociie BHITTOJTHEHUS 3aIaHUs JOJDKEH MPEICTaBUTh OTUET O MPO-
JIEIaHHOM paboTe C aHATM30M MMOJTYYCHHBIX PE3YJIbTATOB U BHIBOJIOM.
2. OtyeT o mposieTaHHOM paboTe crneayeT 0ohOPMHUTE B TETPAIN IS IPAKTUICCKUX 3aH -



THH. Coz[epmaHHe OTYCTA YKa3aHO B OIMMCAHHWHU BBIMTOJIHCHUS IIPAKTUYCCKOT' 0O 3aJaHH.

3. TabGnuIIel ¥ PUCYHKU CIIEAYET BBIIOIHSITH C TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB.

4, B pacuerax 00s13aTenbHO yKa3bIBaTh OyKBEHHBIC 0003HAUYCHHS BETMYUH U SUHUIIBI H3-
MEpEHUSI.

5. Pacuer cnenyeT mpoBOIUTE ¢ TOYHOCTHIO JI0 ABYX 3HAUANTUX MUQP IMOCTE 3aIATOH.

6. Ecnu oby4aromuiicss He BBITOJHUI MPAKTUYECKOE 3a/1aHre. TO OH MOKET BBIIIOJTHHUTD €r0
BO BHEYPOYHOE BPEMs, COTJIACOBAHHOE C MTPEIOIaBaTEIICM.

7. OneHKy 1Mo MPaKTUYECKOMY 3aHATHIO 00YJAIOIIUNACS TOTYy4aeT C YI€TOM CPOKA BBIMOJI-
HEHUS pabOThI, €CIIN:

a) pacydeThl BBITIOIHEHBI IPABUIIBHO U B IIOJITHOM 00BEME;

b) CZeJIaH BBIBOJI TI0 pe3ysbTaTaM padoThI;

c) 00yJarOIUICS MOXKET MOSCHUTH BBIMOJHEHUE JTFOO0TO 3Tana paboThl;

d) OTYET BBHITIOJIHEH B COOTBETCTBUH C TPEOOBAHUSAMH K BBIMOJTHEHHUIO IMTPAKTUYECKOTO 3a/1a-
HHSL.



[Tpaktuueckoe 3austue Nel,3

no teme «llnockas cucreMa cXOIAIUXCs CUID»

HaunmenoBanme: « [Tnockast cuctema cxoasmuxcs cui. OnpeeneHne peakiuii B CBI3sX aHa-
JUTUYECKUM, TPAPUIECKUM U TpaOoaHATTUTHYECKUM CIIOCOOAMI)

Hesb 3aHATHS: HAYYUTHCS OINpPENENATh Peakiuu pa3HbIMH crocobamu. CorocTaBieHue pe-
3yJbTaTOB.

Heo0xoaumbie MaTepuaibl U 000py/10BaHNeE:

1. Terpaap 11 TPaKTUYECKUX 3aHATHIA.

2. Meroanueckue ykazaHusi MO BBITOJIHEHUIO TPAKTUYECKUX 3aHITHH MO JUCIUTIIIMHE
«TexHnueckass MEXaHUKa».

3. JInnelika, IBETHBIEC CTEPIKHU, TPAHCIIOPTUP, MUKPOKAIBKYIISATOP.

IHopsiioK BHINOJTHEHHS 32/1aHUA:

1. IToBroputs Temy «Ilimockas cucrema CXOASAIIMXCS CHID».

2. VYka3bIBalOT TOYKY (MJIM TE€JO0), pABHOBECHE KOTOPOH (KOTOPOI0) paccMaTpuBaeTcsl.

3. IlpuknaaplBarOT K pacCMaTpuBaeMoON TOUKe (Tely) 3aaHHble (M3BECTHBIE) cUIIbl. B 3ana-
yaxX 0OBIYHO 33JJaHHOMN CHJIOH SIBIISIETCS IPy3, KOTOPBIN HampaBiieH BHU3 (K LIEHTPY TsxkKe-
ctr 3emin). [lpu Hammuum Gi1oKa rpy3 AEHCTBYET Ha pacCMaTpUBAEMYIO TOUKY BIOJb HU-
Tu. HanpaBnenue necTBUs 3TOM CUJIbl yCTAaHABIMBAETCA U3 YEpTEXKa.

4. MBICICHHO OTOPACHIBAIOT CBSI3H, U, MOJIB3YSICh MPUHITUIIOM OCBOOOKIAEMOCTH OT CBSI3CH,
3aMEHSIOT UX JACHCTBUS PeaKUUsIMH CBS3€H, U MPUKIIAIBIBAIOT UX K pacCMaTpPUBAEMOI
Touke (Teny). HampaBiieHne peakiuu cTep:kHs 3apaHee HEU3BECTHO, [I0ATOMY NpeArnoa-
raeM CTep>KEeHb PACTAHYTBIM, T.€. PEAKIIHIO HAPaBIseM OT pacCMaTpUBaeMON TOUKH (Te-
na).

5. BpIOuparoT nojoxeHue NpsMOyroiabHON CUCTeMbl KoopAuHat. Hauano koopauHaT coB-
MEIIAI0T ¢ TOYKOM, paBHOBECHE KOTOPOU paccmaTrpuBaercs. Oany u3 oceit (7o0yro)
HAMPAaBISAIOT TaK, YTOOBI OHA COBIAJIa C HAIIPABJICHUEM OJIHOM U3 HEU3BECTHBIX PEaKlui,
a BTOPYIO NEPIEHAUKYIISIPHO IEPBOM.

6. 3areMm OnpeAeIstoT YIiibl MEKY PEAKIUAMU U KOOPIUHATHBIMU OCSIMU, M YKa3bIBAIOT UX
Ha YepTexe.

7. CocCTaBIAIOT YpaBHEHUSI POEKIMM CHJI, CXOJALIMXCS B pACCMAaTPUBAEMOM TOUKE, HA OCH
XHuYy.
>X=0
>Y =0
Pemarot cucremy AByX ypaBHEHUM € ABYMSI HEU3BECTHBIMH. 3HAK MUHYC B OTBETE O3Ha-
YaeT, YTO HalpaBJeHUE peakliy Ha yepTeke ObUIo BEIOpaHO HEBEPHO, T.€. €CIIU CTEP-
JKEHb TPEIOoIaraeTcsi pacTIHYTHIM, TO B IEUCTBUTEIHHOCTH OH OY/IET CXKAaThIM, H Ha000-
porT.

8. Pemarot 3agauy rpadguueckum crnocod6oM. Ha ocHOBE MOTy4eHHON CXeMBbI CUJI, B BBI-
OpaHHOM MaciITade CTPOSIT 3aMKHYTBIN CHIIOBOM MHOTOYTOJIBHUK, U ONIPEAETSIOT HEU3-
BECTHBIE PEAKLIUH.

9. Tlocne pereHust MOJyICHHBIE PE3YIbTAThl HEOOXOAUMO MPOBEPUTH. JIJIs 3TOTO HYKHO
CPaBHHUTH BEITUYHHBI, IOJIYYCHHbBIE aHATTUTHUYECKUM U TpadUIecKuM crioco0amMu, U Mo/I-
CYUTATh TOTPEITHOCTb.

Otuer 0 npoae/IaHHOI padoTe J0JIKEH COACPKATH:
1. Tema 3aHaTHS;

2. [lens 3ansaTus;

3. Hcxonnple JaHHBIE U3 TaOIUIIBI;
4. Yeprex.

5. Pemrenue.

6. BriBog.



Tadnuual — Bapuarms! 3adanud

P, l P, | a l B | Y
Bapuanm | (xema o SR

7 7 6 8 45 | 90 | 30
£ >4 5 10 |90 | 30 | 45
3 3 > 6 120 | 30 | 60
4 4 7 g 60 | 30 | 30
-3 5 0 |6 30 |30 | 30
6 6 8 4 90 | 60 | 45
7 7 2 |3 120 | 30 | 90
8 8 g 5 60 | 45 |75
g 9 4 7 60 | 45 | 45
10 10 8 2 |90 |30 | 30
1 17 0 |8 90 | 60 | 30
2 2 8 3 60 | 60 | 45
17 7 7 10 |45 | 45 | 75
4 14 4 6 30 | 60 | 30
5 h | & 8 120 | 45 | 45
16 7 0 |4 30 | 60 | 30
17 2 3 7 90 | 60 | 30
18 3 8 5 150 | 60 | 30
9 4 of 2 |30 |60 |60
20 5 7 S 60 | 30 | 45
21 6 6 4 60 | 30 | 90
22 7 5 8 90 | 60 | 60
23 8 4% | 6 45 |75 | 45
24 9 2 |10 |120 |60 | 30
25 0 4 7 60 | 30 | 60
26 17 8 6 90 | 120 | 30
27 174 6 g 20 | 30 | 30
28 7 0 |3 70 | 45 | 60
29 74 g 4 60 | 120 | 30
30 o3 8 90 | 30 | 60
31 7 7 5 60 | 30 | 60
32 2 2 |6 90 | 30 | 90
73 g 4 0 | 90 | 45 | 60
34 4 8 4 45 | 30 | 45







[TpakTtuueckoe 3ansitue No2

o teme 1.2 «Ilinockast cucteMa CXOIIIIUXCS CUID)
HaunmenoBanme: " [Tnockast cuctema cxonsmuxcs cui. OnpeneneHue paBHOIEHCTBYIOMIEH" .
Leap 3aHATHS: HAYYUTHCS OMPENENIATH PAaBHOACHCTBYIOUIYIO MO MPAaBHIY T'€OMETPUYECKOTO
CJIO’KEHHUS U MPOBEPKA aHATUTUYECKUM criocoOoM. ConocTaBiieHHE pe3yaIbTaToB.
Heo0xoaqumpble MmaTepuajibl M 000py10BaHuE:

I. Terpanb U1 IPAKTUYECKUX 3aHATHM.

2. MeTtoauyeckue yka3aHusl 110 BBIOJIHEHUIO MPAKTUUYECKUX 3aHATUN MO TUCIUILTUHE
«TexHnYeckas MEXaHUKa.

3. Jluneiika, IBETHbIE CTEPKHU, TPAHCIIOPTUDP, MUKPOKAIBKYIISTOP.

Ilopsi/10K BHINOJHEHHUS 3a1aHUS:

4. [ToBTOpuUTh TEeMy «Iln0CKast cucTeMa CXOASIIUXCS CUIT».

5. ITo HOMepY B JKypHaJIe BBITUCATH U3 TAOIHIIbI BETMYMHBI M HAIIPABJICHUS YETHIPEX BEK-
TOPOB.

6. Onpenenuts paBHOICHCTBYIOIIYIO CHITY T€OMETPUIECKUM CIIOCOOOM:

a) BBIOpaTh MacITao;
0) m300pa3uTh BEKTOPHI B BLIOPAHHOM MacIITade ¢ 3aJaHHBIM HAIIPABJICHUEM;
B) CIIOKUTH YEThIpe BEKTOPA, MOJIb3YSACh IPABUIIOM T€OMETPHUYECKOTO CIOXKEHHUS;
r) u3MepuTh 0Tpe3ok AE u ornpenenuTs BeIMYMHY paBHOAECUCTBYIOLICH.
4. OnpenenuTh paBHOACHCTBYIONIYIO aHATUTUYECKUM CIIOCOOOM:

a) ONpPEJENIUTh NPOEKINUU KaXXA0ro BEKTOpa Ha 0Ch X;

0) ompeaenuTh alredpanvecKyro CyMMy IPOEKINUN BEKTOPOB Ha 0Ch X
ZFx: Fi+Fxo+Fa+Fuy (1)

B) OMpEIEIUTh MPOEKIIMHU BEKTOPOB Ha OCh Y
I') ONpeAeNuTh AIreOpandyecKyro CyMMy IPOEKIIUA BEKTOPOB Ha OCh Y
ZFy= Fy1+Fy2+Fy3+Fy4 (2)
n) 1o Teopeme [Tudaropa onpenenuTe MOIYIIb PAaBHOICHCTBYFOIICH CHIIHI;

Fyg= 1/2sz +YF,? 3)

e) OIPECACIINTD YI'OJI HAKJIOHA paBHOﬂeﬁCTBYIOHleﬁ CHJIBI K OCH X;

2Fyx
- @)
5. CpaBHUTH pe3yabTaThl MOCTPOCHUS (ITyHKT 3.T) U pacueTa paBHOACHUCTBYIOMICH CHITBI (ITyHKT
4.m)

6. ChopMyarpoBaTh BBIBOJ.

COS X=

Ot4er 0 npoaeIaHHOI padoTe J0JKEeH COAEPKATh!

1. Tewma 3ansarTus;
Llenp 3anaTus;
Wcxonnpie nanHbie U3 TaOIUIIB;
N300paxeHue MIocKoli CUCTEMBI CXOASIIUXCS CUJT B CHCTEME KOOpANHAT X U Y.
Ornpesenenne paBHOJAEHCTBYIONIEH CUITBI TPaPUIECKUM CITOCOO0M;
Omnpenenenne paBHOAEHCTBYIOIIEH CHIIBI aHATUTUIECKIM CIIOCOOO0M;
CpaBHEeHHE pe3yabTATOB MMOCTPOSHHUS U PACUETOB;
BeiBog.

NN EAEWDD
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Conepmaﬂne 3aJaHuA: ITo HOMCEPY B XKYpHAJIC BEIIIKCATh U3 Ta6J'II/II_IBI HUCXOAHBIC JaHHBIC

PucynoOK 1

IIJIOCKOM CUCTEMBI CXOISAIINXCS CUJI, OIPENEINUTh PAaBHOACHCTBYIOUIYIO CHILY JAHHOU CHCTEMBI.

F: oy F, o> F; a3 | o4
e (H) ((rpap)| (H) (rpax) | (H) |(rpax) | (H) (rpan)
1 | 40 150 40 60 60 0 20 210
2|1 20 90 30 30 30 135 10 -45
3110 | 90 | 30 210 40 -30 50 0
4| 25 | 45 40 -10 30 60 40 0
5120 | 45 | 30 90 30 210 30 30
6| 10 | 150 | 20 -90 20 -30 10 | 225
7 10 -45 10 180 50 60 40 -90
8 | 40 0 20 -45 40 30 20 120
9 | 50 0 50 135 50 45 20 180
10| 60 | 210 40 0 30 -45 50 135
11| 10 45 10 -45 20 135 30 0
12| 10 150 10 -90 20 210 15 135
13| 30 60 20 225 30 30 15 180
14| 60 135 50 -120 40 90 50 210
151 20 | 90 | 30 135 40 -30 10 30
16| 60 | 135 | 40 60 50 45 60 0
17 20 | 180 | 40 -30 20 110 50 | 135
18] 30 | 150 | 20 135 30 120 40 | 180
19| 20 30 30 30 40 180 30 -90

11



201 20 | 150 40 0 30 135 10 60

211 50 | 210 25 60 10 90 40 135

221 40 | -90 30 -30 20 -45 30 30

23| 50 | 180 60 -150 20 120 40 45

24| 40 | -30 50 -60 60 135 20 180

25| 30 | -90 40 135 50 -30 60 30

26| 20 | 150 25 210 40 90 20 -30

271 20 | 135 30 30 40 0 40 -30

28| 30 | 210 40 120 40 -45 20 0

29| 30 | -30 20 90 25 -30 20 135

30| 50 | -90 25 -30 30 45 20 60

31| 20 0 30 120 40 60 50 270

KoHTpobHbIE BONIPOCHI:

1. JlaTb ompezneneHue paBHOICHCTBYIOIIEH CHITBIL.

2. B 1ueM 3akiro4aeTcsi paBHOBECHE IJIOCKOM CUCTEMBI CXOSIINXCS CHIT B TpadpuuecKor 1 aHa-
JUTUYECKON popMax.

3. OT yero 3aBUCUT 3HAK NMPOEKIUN BEKTOpPA CUJIbI Ha ocu X U Y?

4. Kak HampaBjieHa paBHO/IEHCTBYIOIIAs B CHIIOBOM MHOTOYTrOJIbHHUKE?



[Tpaktuueckoe 3ansatue Ned, 5

no TeMe «[Imockas cucreMa mpPOU3BOIBHO PACTIONOKEHHBIX CHIT».

HaunmenoBanme: «Ilnockast cuctema MpoU3BOJIBHO PACIOIOKEHHBIX cuil. OmnpeneneHue onop-
HBIX PEaKIHI OaTOYHBIX CUCTEM.

Hean 3anaTus: Hayuurcs onpenensTs peakiuu onop 0aJIKiu yCTaHOBJIEHHOM Ha ABYX OMOpax.
Heo0xonqumpble maTepuajibl M 000py10BaHueE:

l. Terpanb U1 IPAKTUYECKUX 3AHATUM.
2. JIuneiika, kapangani, pe3uHKa.
3. Tpancnoptup.
4. Kanskynsitop.

IopsaoK BbINOJIHEHHS 32IaHUS:
1. N300pa3uth cxemy B COOTBETCTBUH C BAPUAHTOM.
2. 3aMeHHUTH pacrpeielieHHYI0 Harpy3Ky ee paBHozeicTByromed Q=q-l. I[lpunoxuts
PaBHOJICHCTBYIOIIYIO K OaJIKe B LIEHTPE TSXKECTH COOTBETCTBYIOLIETO MPSMOYTOJIbHUKA.
3. 3aMEHHUTD ONOPHI UX peaKUUsIMU. Peakuio mapHUpHO-TIOIBUAKHON OIOPbI
HAIPaBUTh MEPIECHIUKYISIPHO K OMOPHOI MOBEPXHOCTH. R

Peakuutio mapHHpHO-HO,HBHH(HOﬁ OITOPBI PA3JIOKUTh Ha ABC COCTABJIAIOIIUC, HAIIPABJIICH-
HBIC 110 OCSM KOOpJAUHAT.

R‘J
Rx

CocTaBUTh paCUETHYIO CXeMY OAJIKU.
Bo10path ocu KOOpAMHAT U LEHTPHI MOMEHTOB.

CocraBUTh YypaBHEHHUE PAaBHOBECHUS: ZM =0 ZM 2 =0; szx =0.
W3 ypaBHEHNI paBHOBECHSI HAMTH HEM3BECTHBIE PEAKIIUU OIIOP.
IIpoBecTH IPOBEPKY MPaBUIBHOCTH PELIEHUs, COCTABUB YPABHEHUS ZFky =0.

3amnucarh OTBETEL.
0. BriBos.

=0 % N oL

Copepxanue 3aganus: OnpeneianTb peakliuy onop 6anku Ha AByX onopax. Cxemy BbIOpaTh B
COOTBETCTBUM C HOMEPOM CTYJI€HTa MO CIHUCKY B )KypHaJIe.

M
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[TpakTuueckoe 3anstue Neb,7

o Teme 1.5 «lleHTp TsKecTH»
HaumenoBanue: «OnpeeneHne KOOpIUHAT IIEHTPA TSHKECTH CIOKHBIX CCUCHHUI.
Hean 3ansaTus: Hayuutbcest onpenensith KOOpIUHATHI IIEHTPA TSHKECTU CII0KHBIX U COCTaBHBIX
buryp, 3aKperuieHne HaBbIKOB 110 OMPEICICHHIO CTATHYECKOT0 MOMEHTA MPOCTHIX U CIIOKHBIX
dburyp.
Heo0xoanmble MaTepualibl H 000py10BaHHeE:
1. Terpanb st NPaKTUYECKUX 3aHSATUM.
2. Meroanyeckue yKa3aHHs MO BBIMOJIHEHUIO MPAKTHYECKUX 3aHATHH 10 TUCIUTUINHE
«TexHuueckas MEXaHUKay.
3. JIunelika, KapaHaall, MUKPOKAJIBKYJISTOP.
ITopsinok BbINOJIHEHHS 3aJaHUA:
IToBroputs TEMyY «LIeHTp TsKECTHY.
[To HOMepY B >kypHaje BbIOpATh MJIOCKYIO (PUTYPY U UCXOAHBIC IaHHBIE.
N300pa3uth purypy u 3aKIFOUUTh €€ B CUCTEMY KOOPIUHAT.
Pa3ouTh cioxHyo0 GUrypy Ha mpocThbie.
OmnpenenuTs HEHTP THKECTU KaXKIOW MPOCTOH (PUTYPHI.
Onpenenuts MIOMAAb U KOOPAUHATHI LIEHTPA TXKECTH KaXKI0W MPOCTOil PUTypHI.
OmnpenenuTs KOOPAWHATHI IEHTPA TSHKECTH COCTAaBHOU (DUTYPBHI.
. CdopmynrpoBaTh BBIBO/I.
Conepxxanue 3aaanus. OnpenenuThb MoJI0XKEeHNE IIEHTPa TSHKECTH TUIOCKOH Gurypsl, Gopma u
pa3Mepbl KOTOPO B MUJIIMMETPAx MOKa3aHbl HA pUCyHKaX. J[aHHbIE CBOEro BapHaHTa B3STh U3
TaOJIULIBI.

XN AR D=

OT14eT 0 poaeIaHHOI PaboTe 10/IZKEH COAepPKaATh:
Tema paboThI.

Lens paboThI.

3amanue.

Pemenne 3amaud.

BriBoj o 3agaue

il

a f o] f
80 120 300 Ne 27
|EDD><EUD>-:2D | L1

7. gi 222288 7, »,
% = Ne 20a 120 )
—— = [140x90x8
80 MNe 14a « 200
-
3 4
¢ 20 ° 6
- I Ne 14a MNe 22a
100 el I_I
Ne 14
3 0 Ne 22a
.lGD... I 125x80x10 90x56x8 |

16



i 300 7] fi
? S ? _i Ne 20a 250x250x20
—¢0 I—I__
. /% T Ne20 Ne 50
=t a a
100 e [ |
T O0=56=8 | No 24a
7 8
a f =
- 200
160=100=10
EUU I11ﬂ)¢?ﬂ)¢8 ' ? I___F"\' »
T o / Ne 45
150 Ne 24a = % ' 1
=197 —1_ e = | |
oy // Ne 14 L %f—' % ™y Ne 22a
300 _ <200 |
g 10
a i
<% 150y 46
=T ' I I
) /// Z P T
30041 5 Mo 22
0 =
A/f L 1409010
- 600 .




[IpakTruueckoe 3anaTue Ne§,9

o TeMe «PacTskeHue u cxaTue».
HanmenoBanme: «PacueT Ha IPOYHOCTH CTEPKHS MPU PACTSHKEHUH (CKATUH)».
Leapb 3aHATHSA: HAYYUTHCS ONPEIENIATh HAPSDKEHUS B MOMEPEUHBIX CEUEHUSAX JIEMEHTOB KOH-
CTPYKIMiA, pabOTaOMMX Ha pacTsoKeHHe M ckatue. OmnpenensTh BEIWYMHY aOCONIOTHOW Mpo-
JONIBHOM JlepopMaIu CTyleH4aToro opyca.
Heo0xonumble MaTepuaJibl 1 000py10BaHue:
1. Terpanp mid NpakTUUECKUX 3aHATUMN.
2. JluHelika, kapaHjall, pe3uHKa.
3. MHUKpOKAJIBbKYJISATOP.
IopsaoKk BbINOJIHEHNS 32IaHU:
1. I[To HOMepY B )KypHaJie NOTYyYUTh 3aJaHUE.
2. 300pa3uth cTyneHyaThlii Opyc ¢ BHELUIHEN Harpy3Kou.
3. Pa36uTh Opyc Ha y4acTkH, HyMepaIus — cO CBOOOIHOTO KOHIIa Opyca.
4. OnpenenuTs C MOMOIBI0 METO/Ia CEUEHUN BEJIMUMHY BHYTPEHHEHN IPOA0OIbHON CHIIBI HAa KaX-
oM ydacTtke. [1o mosy4eHHbIM BeJIMYMHAM MTOCTPOUTH SII0PY BHYTPEHHUX HOPMAJIBHBIX CHIL
5. Onpenenuth Ha KaXKJA0M y4acTKe HOpMaJlbHOE HamnpsikeHue. [locTpouts sniopy HanpsKEeHU.
6. ITo popmyine ['yka onpenenuts nepeMeleHre KaxI0ro yuactka Opyca 1 cyMMapHoe mepe-
MEIICHHUE.
Otuer 0 npojesIaHHOI padoTe 10JI7KeH COepPKATH:
Tema paboThI.
Lens paboThI.
3agaHue.
Pemenne 3anau.
BriBoa o 3amaue.

SNE D=

BapuanTsl 3a1aHuii

3apanme: J[ByXcTyneHuYaThlii CTaIbHOM OpYyC, JJIMHBI CTYIEHEH KOTOPOTO YKa3aHbl HA CXeMax,
HarpyskeH cuiiamu F1 u F2. [Toctpouts 31mopel MPOJOIBHBIX CHII 1 HOPMaJIbHBIX HAIPSKEHUN
no anuHe 6pyca. Onpenenuts yuinHeHue (ykopoueHue) opyca, npussas E = 2-105 MITa. Homep
CXEMBbI, YHCJIOBbIE 3HAUEHHUS CUJI U TUIONIA/Ie AJIsi CBOETO BapuaHTa BbIOpaTh MO TaOyIHLIE.

Ne Bapu- Ne Fy F, A A,
aHTa CXeMbI kH xkH o’ o’
1 3 10 20 1,0 1,6
2 4 12 18 0,8 2,1
3 5 12 18 1,3 0,6
4 6 15 20 1,4 2,0
5 7 14 22 1,0 1,8
6 8 13 21 1,6 1,6
7 9 16 18 1,5 2,4
8 10 14 19 2,0 2,1
9 1 15 20 2,0 2,0
10 2 18 21 1,6 2,1
11 3 20 22 1,5 2,2
12 4 12 23 1,2 1,9
13 5 10 24 1,5 1,9
14 1 14 20 1,6 2,0
15 2 15 22 1,8 2,4
16 3 13 21 2,0 2,5
17 4 16 10 0,9 2,1
18 5 14 16 1,1 2,0

18



19
20
21
22
23
24
25
26
27
28
29
30

—
o 0 XN

~N NN W RN

14
16
15
12
16
12
14
15
12
14
20
12

20
24
20
25
21
23
22
19
18
23
25
21

1,6
L5
1.4
1.8
1,6
L5
1.8
2,0
1,5
1,7
1.8
1.9

2,1
2,0
1.8
2,0
2,2
2,1
2,2
2,6
2.4
2,1
2,2
2,7
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KoHnTpoJibHbBIE BOIPOCHI:

1. [latb onpenenenue nepopMalvy pacTsHKEHUS.

2. Kakoii BHyTpeHHHI CHUII0BOM ()aKTOp BO3HUKAET MPU PACTSKEHUU.
3. /JlaTh onpeneneHre HOPMAIBLHOTO HANIPSKEHHUS.

4. [laTtp onpeneneHue AOIMyCKaeMOro HaMpsyKEHUs.
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5. CdopmynupyiiTe ycnoBHe MPOYHOCTH ISl 1ehopMaly pacTHKEHUs (CxKaTus).

[Tpaktrnueckoe 3ansatue NelO

o Teme «lIpakTrueckue pacueTsl Ha CPe3 U CMITHEY.
HaumenoBanmue: Pacuersl Ha cpe3 U cMsaTHE
Heab 3aHATHSA: HAYYUTHCS BBIMIOJIHATH PACUEThl HA CPE3 U CMSITHUE.
Heo0xoxumpble maTepuajibl U 000pyJd0BaHKe:
4. Terpaab U1 NPAaKTUYECKUX 3aHATHH.
5. Jluneiika, kapaHjaii, pe3uHKa.
6. MUKPOKaIBKYISTOP.
IHopsiioK BHINOJTHEHHS 32/IaHUA:
1. ITo HOMEpY B XKypHaje NOJy4YUTh 3aJaHue.
2. BBINIOTHUTB pacyer.
OTtuer 0 npoaeIaHHON padoTe J0JIKEH COAePKATD:

6. Tema paboThI.

7. Henp paboThI.

8. 3agaHue.

9. Pemenue 3agau.
10. BriBox o 3amaue.

KonTposbHbIe BONPOCHI:
Jaiite onpenenenue aegopmaiusam cpeza u CMITHS.
2. Yro Takoe pacueTHOE CONMPOTUBJICHUE HA CPE3 U CMSITHE?
3. KakoBsl ycrnoBusi IPOYHOCTH MPHU pacyeTe Ha Cpe3 U CMSATUE?

4. IIpoBepuTh IPOYHOCTH 3AKIJICMIOYHOTO COSAMHEHNS HA cpe3 U cMaTue, eciu F = 60 kH;

[tc] = 100 MITIa; o= 240 MIla; d =20 mm: z=3 cMm

AR )
M8 \ll\\\
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Bapuanm 1

[InoHka, COE,[[Hk—[FI[O].L[EIH LTKHE C Bal10OM, HAITOJJOBUHY BXOIHWT B
a3 Bala H HallOJIOBHHY — B Ma3 CTYITHIEL.

h
[@1 \""
NN < S
i III j \\ \
;'I | almib /
+—=——+ NE
L | 1 | cnldy &
\ VoY
N N h/2
NYT] _ N2
Bonpock OTReTh
1. ITo kakoMy cedeHHIO NPOMCXOOHT Cpe3 IMoHKNHT 1. ac.
2. bd.
3. mn.
4. de
2. Tlo KakoMy ced4eHHI0 NPOMCXOIUT cMATHe? 1. bd.
2. mb; cn.
3. am; nd.
4. ac.
Bonpock OTeeTH
3. YeMy pasHa ILUIoILIAdL cpesa’ 1. 0,55
2. bl
3. 0,50
4. hi
4. HailTi ycuiHe, nepenagaeMoe MnoHKoH, eciin 1. 1,389 gH.
T,=250H-M, =56 MM, =36 mm, =10 MM, b= 8 mm. 2. 1389 kH.
3. 13,89 kH.
4. 23,89 gH.
5. HafiTi Hanpsoke HHe CMSATHSL 1. 62,6 MITa.
2. 620 MITa.
3. 162 MIla.
4, 49.6 MITa.




Bapuanm 2

bour pactsaruBaeTcs cumoi F'= 112,76 kH. 42::

P arsy
N}
-—a1——7 o
Y
Trrr

n

Bonpoce

OTReTHI

1. ¥Kasars, rne npoHcxoIuT cpesl.

1. [To onopHOMY KOJIBITY TOMOBKH.

2. T1o BEICOTE TOJIOBKH.

3. TTo nwIHHApHYeCKOH NOBEPXHOCTH
TOINOBKH.

4, T'lo mnomany ceveHUA odpasia.

2. ¥Ka3aTh, e npoHcXoaiT CMSITHE.

1. o HWIHHAPHYECKOil MOBEPXHOCTH
TOJTOBKH.

2. To mnonany normepeyHoro ceyeHHUI
ofpasia.

3. I'lo onmopHOMY KOJBILY TOIOBKH.

4. I'lo BRICOTE TOJIOBH.

3. Yemy paBHa II0IIANL CPe3a TONOBKH? | | 7 pYr4,

2. ndh.

3. nd¥4.

4. (nD? — nd%)/ 4.
4. YeMy paBHA IUIOMIALL CMATHA? 1. (xD? — nd?)/4.

2. nd*/4.

3. nDY4.

Bonpoch OraeTn

5. HaiiTi HanpsxeHHA cpe3a, eclii 1. 17.89 MIIa.
F=1126 xH, 2= 11 MM, D =42 mm, 2. 47,79 MIla.
dy =34 MM, d =32 Mm. 3. 87,89 MTIla.

4. 28,39 MTIla.
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Bapuanm 3

BraruaTeiil KPHBOLLIHI YKPEIUIEH HA BATY ¢ MOMOIIBI [IHIHHI-
PHUECKOTD INTHGTA B HArpYXeH cHnoi F.

17
_

L AT AIAAT A
[ R EEENENARNNRRRENRNS

)

Bonpocu Orrpe Tt
ab.

mn.
. ma W nh,
. ma W .

[. Mo kakomy ceueHHI0 TPOMCKOINT cpes mrhdra?

ol 1

2. Mo kakomy cevermo wrudT cMUHaeTCAT . mn.
ab.
.anw bn

. ant | b

e lad 3 —

.35 kH
. 25,2 kH.
452 kH.
. 20 kH.

3. Haiiru ycunue, nepe ganaemoe WTHGTOM, 2cim
F=218xH, d= 12 ys, [ = 50 mm, dy = 40 mm,

fi = 180 s,

o lad b —

102 MIa
52,4 MIla.
. 84 MITa
150,4 MITa.

4. Yemy paBHE HAMPHAEHHA cMaTHAT

i bl P ==

43,1 MIla.

. 26,4 MITa.
14, 28 MIMa
4. 42 MITa

3. Yemy paBHB! HANpAxeHH" cpe3al

Lid Pl ==




[TpakTueckoe 3ansitue Nel 1

1o Teme «l'eoMeTpUUYECKUE XapaKTEPUCTUKI.

HaumenoBanme: «OnpenesieHne IIaBHBIX HEHTPAIbHBIX MOMEHTOB MHEPLIMHM COCTAaBHBIX CEde-
HU»

Hean 3ansaTusi: HayunTthcs nonb3oBarbest TaOIUIIAMU, ONPEEISATh TJIaBHbIE [IEHTPAIbHBIE OCe-
BbI€ MOMEHTHI UHEPLIUH.

Heo0xonqumpble MmaTepuajibl M 000py10BaHKeE:

l. Terpanb U1 IPAKTUYECKUX 3aHATHM.

2. JIuneiika, kapaHaall, pe3uHKa.

3. MuKpoKanbKyIsTOop.

IHopsiioK BHINOJTHEHHS 32/IaHUA:

1. Breimucarp u3 tabnui copramenTa B cootBeTcTBUU ¢ [[OCToM reomerpudeckue xapakre-
PUCTHKH MPOKATHBIX MPOPUICH.

2. Br10paTh cucTeMy BCIOMOIaTeIbHBIX OCEH.

3. Onpenennuts KOOPAMHATHI HEHTPA TSHKECTH IMPOCTHIX CEUECHUI.

4. Onpenenutb KOOPAMHATBI LIEHTPA TSDKECTH COCTABHOTO CEUYEHUS U IOJIOXKEHHUE IIEH-
TpaJbHBIX OCEH.

5. BbruncanTh MOMEHTBI HHEPLIMU IIPOCTHIX CEUEHUN OTHOCUTEIBHO LIEHTPAJIbHBIX OCEH.

6. BblunciuTs MOMEHT HHEPLIMHM COCTABHOTI'O CEYEHUSI.

7. BbruncnuTh LHEHTPOOEKHBIT MOMEHT MHEPLMHM CEUYEHUS OTHOCHUTEIBHO LIEHTPaJIbHBIX
oceil.

8. Onpenenutsd yroyl HaKJOHA IVIABHBIX LIEHTPAIBHBIX OCEH K EHTPAIbHBIM OCSIM.

0. Bbluncnuth riaBHble LIEHTpaJIbHblE MOMEHTHI MHEpUUU ceueHus. i1 mpoBepku Ipa-
BUJILHOCTH OTIPE/IEIICHUSI HCI0JIb30BAaTh PABEHCTBO .

10.  BeruepTtuth ceyenue B Macitade 1:2 ¢ ykazaHHeM BCEX pa3MEepOB M BCEX OCEH.

OTuer 0 npoaeIaHHOI padoTe T0JIKEeH COAePKATh:
1. Tema 3aHATHS;
2. lens 3ansaTHs;
3. UcxonHble TaHHBIC M3 TAOIUIIbL;
4. PacyeThl.
8. BeiBoI.

Couepﬂcaﬂne 3aJaHuA: OHpCI[eJ'H/ITB TJIaBHBIC HCHTPAJIBHBIC OCEBBIC MOMECHTEI MHEPLUUN JJIA
COCTaBHOI'O CCUCHU .

KoHTpoJibHBIC BONIPOCHI H YIIPAKHEHUS:
1. B kakux pacuérax HCIOJIb3YIOTCS OCEBbIE MOMEHTHI MHEPIUH?

1. Kak paccunraTe KOOpAMHATHI LIEHTPA TAKECTH?

2. Yemy paBHBI MOMEHTBI MHEPIMH MPOCTEUIINX CEYEHUH MPSMOYIroJbHUKA, Kpyra, KOJib-
na?

3. Kak paccuntats MOMEHT HHEPLIMHA OTHOCUTENILHO OCH, NapaJljIeIbHON TaHHOMU?

4. Kakue ocu Ha3pIBatOT ri1aBHBIMU?

5. Jlig Kakux ce4eHM MOXKHO 0e3 BBIYMCICHHM yCTaHOBUTH IOJIOKEHUE IJIaBHBIX IICH-

TPaJIbHBIX OCE?
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[IpakTrueckoe 3ansitue Nol2

no teMe «Kpyuenue».
HaumenoBanme: «IlocTpoeHue smop KpyTSIIMX MOMEHTOB. PacueT Ha MpOYHOCTH MpHU Kpyde-
HUW.
Heanb 3ansaTus: HayuyuTbcs CTpOUTH SMIOPHI KPYTAIIUX MOMEHTOB. OnpenensaTh AuaMeTp Bajia
U3 YCIOBUS IPOYHOCTH NPU KPYUEHHUH U ONPEAEIATH Yrojl 3aKpyunBaHUs.
Heo0xoaqumpble maTepuajibl M 000py10BaHueE:
1. Terpanp 1 NPaKTUYECKUX 3AHATUH.
2. Jlunelika, KapaHjaill, pe3uHKa.
3. MUKpOKaJIbKYJISTOP.
ITopsinok BbINOJIHEHHS 3aJaHUA:
1. U300pa3uth pacyeTHYIO CXEMY.
2. Pa30uth Bai Ha y4acTKU U MPOHYMEPOBATH UX.
3. Onpeaenutb MOLHOCTh Ha KOJIECAX.
P

4. OnpenenuTs Bpallarolre MOMEHTHI Ha KoJiecax: MBp= @ Hwm,
rae P — momHocTh Ha kosnece (Bm), o — yrioBas ckopocTs (paz/c)
5. OnpenenuTh KPyTSIue MOMEHTHI Ha KaX10M ydactke — Mk.

6. [Toctpouts >mropy KpyTAIMX MOMEHTOB — Mk.

7. 13 ycnoBust IPOYHOCTH IIPU KPYUECHUU:

T =
kmax v‘/p
OIIPEACIINTD Tpe6yeMbII>i HOHepe‘lHHﬁ MOMCHT COIIPOTUBJICHUA JIA KAXKAOI'0 ydacTKa:
> M
W, ]

8. OnpenenuTs AMaMETp BaJia AJis KaXKIOro y4acTKa:

W, nd® 0,23 d>316W” 3/5W
P16 7 =l ° p

OKpyTrIHUTh MONTYYEHHOE 3HAUCHUE 0 CTaHIaPTHBIX.

9. OnpeneuTh MOJIIPHBIE MOMEHTHI HHEPITUN CEUSHUH JIUIS KaXKIOTO YJIacTKa:
Jp=0,1d4(mm)

10. OnpeaenuTs yriibl 3aKpyYUBaHUS KaXIOTO YUaCTKa, PUHSAB JUTHHBI Y9aCTKOB OJIMHAKO-

BBIMU U PaBHBIMHU £ =300Mm

_1800 .Mk-é
T G-Jp
11. BeiBon.

Otuer 0 Npoe/IaHHOIi padoTe 10JI5KEeH COePKATH:

1. Tema paGoTHI.

2. Ilenb paboTHI.

3. 3aganue.

4. Pemenue 3agay.

5. BreiBog o 3amaue.
BapuanTsl 3a1aHui
3aganue: OnpenenTh BEIHYUHY KPYTSIIAX MOMEHTOB JUIS KQXKJIOTO YIacTKa, IIOCTPOUTH JITHO-
Py KpYTSIIUX MOMEHTOB, OTIPECIUTh AUAMETP Basla Ha KAXKJIOM Y9acTKe, ONPEISIUTh YToll 3a-
KPYYUBaHUS KOKIOTO ydacTKa. [I[pHHATH MOIIIHOCTH Ha KOJIecax:
P2=0,5P1; P3=0,3P1 P4=0,2P.1
CxeMy ¥ UCXOJHBIC TAHHBIC BEIOPATh B COOTBETCTBUH C HOMEPOM CTYJICHTA IO CITUCKY B XKYP-
Hase.J[ys Bcex BapuaHTOB puHUMaTh: [T|=25MIla; G=8-104MIla
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Bapuant P,xBt ", No cxembl
1,11, 21. 30 20 1
2,12, 22. 22 30 2
3,13, 23. 15 10 3
4,14, 24. 18 40 4
5,15, 25. 10 30 5
6, 16, 26. 25 35 6
7,17, 217. 35 40 7
8, 18, 28. 24 15 8
9, 19, 29. 50 100 9
10, 20, 30. 11 24 10
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IIpakTH4yeckoe 3ansitue Nel3

o Teme «M3rudx»

HaunmenoBanmue: «Pacder 0anky Ha TIPOYHOCTH MPHU U3THOEY.

Heab 3auaTus: HayduThcs TOCTPOCHUIO SIIOP M3TUOAIOIINX MOMEHTOB U IMOMIEPEUHBIX CHII U
MIPOU3BOUTH PACUEThI HA POYHOCTH MPH MU3THOE.

Heo0xoaumble MmaTepuabi:

1. Terpaab AJist OPaKTUYECKUX 3aHSATHMN.

2. Meroanueckue yka3aHus 1O BBIMOJIHEHUIO MTPAKTUYECKUX 3aHATUHI MO quciuruinie « TexHu-
yecKass MEXaHUKa.

3. MUKpPOKQJIBKYJIATOP U KaHUEISIPCKUE TPUHAIJICKHOCTH.

Iopsa0K BbINOJIHEHHUS 32IaHUS:
1. 1300pa3uTh pacyeTHYIO CXEMY.
2. BeimucaTh HCXO/IHBIC JaHHBIC U3 TAOJIUIIBL.
3. 3aMeHUTh JEHCTBHE OMOP HA OAIKY CHJIAMH PEaKIIHi.
4. CocTaBuTh ypaBHEHUE PABHOBECHS JJIS INIOCKON CUCTEMBI MapasuIeIbHbIX CHIL:

D> MA=0; > MB=0.

5. Haiit U3 ypaBHEHHI paBHOBECHS HEM3BECTHBIC CUJIBI PEAKLIAM.
6. OnpenenuTh NONEPEYHYIO CHUITY B KaXJI0M U3 XapaKTEPHBIX CEUEHUH, KaK CyMMY
BHEIIIHUX CHUJI, IPUJIOKEHHBIX 110 OJIHY CTOPOHY OT CEUEHHS.
7. IlocTpOUTH 3II0PY MONEPEUHBIX CHUIIL.
8. OmpenenuTh BEIMYMHY W3THOAONIETO MOMEHTA [T KaXK/I0TO XapaKTEPHOTO CEYCHUS,
KAaK CyMMY MOMEHTOB BHEILIHUX CHJI, IPHJIOKEHHBIX 110 OJHY CTOPOHY OT CE€4YEHHUs, OTHO-
CUTENBHO LIEHTPA TAKECTH 3TOIO CEYEHUS.
9. IlocTpouTs 3MI0py U3rMOAIOLIIMX MOMEHTOB.
10. BeiOpartb Hanbosee Harpy>k€HHOe ceueHue, rae Mu=max.
11. 3anucaTh ypaBHEHHE yCIOBUS IPOYHOCTHU IPU U3THOE:
_ Mumax < [O-u]‘

Oumax = Wx
12. Haiitu TpeOyemMyro BETUYHHY OCEBOTO COTIPOTHUBIICHUS CEUCHUS:
Mumax d’
Wyz2—F—7 W, == ~0,1d’
[0.] 32

W3 BBIPAXKCHUSA, .
13. OHpCI[CJ'II/ITB ANaMETp HanOoJee Harpy>X€HHOI0 MOnepeIHOro CCUCHUs OCH:

RNW
d 3=~ =3/10W,

14. OxpyrnuTh AuaMeTp 10 OamKaiilero cTanapTHOro 3Hadenust us psga R40 mo tab-
JIALBI 2
15. BeiBog
Ot4er 0 npoae1aHHO padoTe J0IKEH COAEPKATD:
1. Tema 3aHsATHS;
2. lens 3aHAaTHS;
3. HcxoaHble TaHHBIEC U3 TaOJIHMIEL;
4. N3oOpakeHue OaIKu U CUIION CXEMBIL;
5. DUIOPHI MOMIEPEYHBIX CHJT U U3TUOAIOIINX MOMEHTOB;
6. Onpenenenre 0ceBOro MOMEHTA COMPOTHUBIICHHUS JJIl OIIACHOTO CEUEHUS;
7. Ilog0Oop momnepeyHbIX CeUeHHI;
8. BriBo.

Copepxxanue 3aganus: /{5 3aaHHON pacyeTHON CXEMBI OCH OINPEAETUTh peakluy Orop, Mmo-
CTPOUTBH SIIOPHI MOMEPEYHBIX CHII U U3TUOAIOIINX MOMEHTOB, 10100paTh JUAMETpP OCH U3 YCII0-

BUS IPOYHOCTH Npu u3rude. Homep BapuaHTa NpUHATH COTIACHO HOMEPY CTYJEHTA B CIIUCKE I10
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KoHnTpoJsbHbBIE BOPOCHI

1. Kakue BHyTpeHHUE CHIIOBbIE (DAKTOPBI BOZHUKAIOT B MONEPEYHBIX CEYEHUSIX Opyca MpH ero
IPSIMOM IOTIEpeYHOM U3rude?

2. Kak cnegyer Harpy3uTh Opyc, 4TOOBI IOJYYUTh: &) YUCTHIM U3rH0; 0) MOMepeYHbIA MPIMON
nu3ruo?

3. Yrto Ha3bIBaETCS MOMEPEUHOM CUIION B MONEPEYHOM CEUeHUU Opyca U YeMy OHA YHCIIEHHO
paBHa?

4. Yto Takoe 3Mropa MonepeyHbIX CH KaK OHa CTPOUTCS?

5. YTo Ha3bIBaETCS M3TUOAIONIMM MOMEHTOM B ITOTIEPEUYHOM CEUEHUH Opyca U 4eMy OH paBeH?
6. Chopmynupyiite mpaBuiIO 3HAKOB IS MOMEPEYHBIX CUIT M U3TUOAIOIINX MOMEHTOB.

7. Kakumu muddepeHnaabHpIMI 3aBUCUMOCTSIMU CBSI3aHBI MEXKAY 000 M3rudaronmii Mo-
MEHT, ITONepeyHas Cujia, MHTEHCUBHOCTh PAaBHOMEPHO paclpeielieHHON Harpy3ku?

8. Kakue BUIBI pacyeTOB MOXKHO NMPOU3BOAUTE U3 YCIOBHS IPOYHOCTH MPH U3rHoe?

9.Kakue Gpopmbl MonepevyHbIX CEYCHUH palioHaIbHbI AJIs 0aIOK U3 TUIACTUYHBIX MaTepHaIOB?
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[IpakTuueckoe 3ansitue Neol4

o Teme «M3rudm»

HaunmenoBanmue: «Pacder 0anky Ha TIPOYHOCTH MPHU U3THOEY.

Heas 3anaTusa: HayuuTbcs mpoOBOAUTH pacdeThl HA MPOYHOCTH MPHU M3rHde (MPOEKTHBIN pac-
YeT).

Heo0xoaumble MmaTepuabi:

1. Terpaab st OPaKTUYECKUX 3aAHATHM.

2. Meroanueckue yKazaHus 10 BBHIMOTHEHUIO MPAKTUYECKUX 3aHATHI MO quciuruinie « TexHu-
YECKasi MEXAHHUKa».

3. MUKpPOKJIBKYJATOP U KaHUEISIPCKUE TPUHAIJICKHOCTH.

IopsaoKk BbINOJIHEHNS 32JaHUA:

1. [ToBTOpUTE TEMY «3rN6».

2. Ilo HOMEpY B >KypHaJIe BBIIUCATh U3 TAOJUIbl BEIUYHUHBI U CXEMY OAJIKH.

3. Onpenenutb ONOPHBIEC PEAKIIMH U3 YPAaBHEHHUM PaBHOBECHS CTATHKHU.

4. ITocTpouTh 3MIOPHI MONEPEUHBIX CHII QY U U3rudaroumx MOMEHTOB MX.

5. W3 ycnoBus MPOYHOCTH ONPEIEIUTh BETUYMHY OCEBOTO MOMEHTA COMTPOTUBIEHUS JIJIs OTac-
HOTO ceueHus:, npunsB [c]= 160 MIla.

6. [TonoOpats mo Tabmuie IByTaBpOBOE CEUCHHE OAKH.

7. IomoOpaTh MPSIMOYTOJIBLHOE CEYCHHE OAJIKM ¢ COOTHOIIEHUEM CTOpOH: h = 2b.

8. CchopmynupoBath BHIBOJI.

OT4eT 0 NpoeIaHHOI padoTe J0/KEH COAePKATD:

. Tema 3aHsaTHS,

. Llens 3aHATHA;

. UcxonHbple TaHHBIC U3 TAOIHUIIHL;

. I300paxenue OaJIku U CHIION CXEMBI,

. DIFOPHI MOMIEPEYHBIX CHJI U H3THOAIONTNX MOMCHTOB;

. OnpeneseHrue 0CEBOr0O MOMEHTA COMTPOTUBIICHUS JJIs1 OITACHOTO CEUCHMUS;
. [TonGop nomnepeyHbIX cCeYeHUH;

. BeiBo.

O ON VN B~ WK =

Conep:xkaHue 3aJaHus: U 3a1aHHON OaIKy 110100paTh U3 yCIOBUS MPOYHOCTH HA U3rH0 pas-
MepBbI MOMEPEYHOT0 JIBYTaBPOBOI'O U MPSMOYTOJIBHOTO CEYEHUS, IPUHSAB COOTHOILLIEHUE CTOPOH

h=2b. Cunurare [c]=160 MIIa. JlanHbIe /11 CBOETO BapHaHTa BHIOPATh U3 TAOIUIIBI.
Mpunsare: g :Zk—H; P=4kH. M =2kH m; a=2m.
M
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[IpakTrueckoe 3ansaTue N215

Tema «Y cTOMYHUBOCTH HEHTPATTBHO-CIKATBIX CTEPHKHEN

HanmenoBanue OnpeneneHre JOMyCKaeMOro 3Ha4eHus HEHTPAIbHO CKUMAIOIIEH CUITBI.
Heab 3anaTusa: HayuuThbcs ¢ ucnonb3oBaHue CIell. TaOIUIl ONPEAesaTh 3HaYCHHE CKUMAIO-
1IEN CHUJIBI.

Heo0xonumpble maTepuaJbl:

1. Terpaap 1715 NPaKTUYECKUX 3aHATHH.

2. Meroanueckue yKa3aHus 10 BBITOJIHEHHUIO PAKTUYECKUX 3aHATHI MO JucuIuinHe « TexHu-
YyecKasi MEXaHUKay.

3. MUKpPOKaJIBKYJIATOP U KaHUEISIPCKUE TPUHAAJIEKHOCTH.

Ilopsiiok BHINOJIHEHHS 3aaHUs:
1. Ilo cipaBOYHHKAM WUJIM HOpPMaM ONPEAEIISIOT paCUeTHON CONMPOTHUBICHUE MaTepHuaja Ha CKa-
tue R, ecin oHO He 3a/1aHO.
2. OnpeaensoT MJIOUIa (b MONEPEYHOT0 CEYCHU A CTEPXKHSI 10 pa3MepaM CEYCHHUS WIN THITY U
HOMepy npoduis npokara.
3. OnpenensiroT K03(pPUIHEHT TPOAOTBLHOTO U3TH0A (P B CICIYIOIIEM MOPSIKE:
a) HaXOJAT PacUeTHYIO JUIMHY cTepkHsa AO=pl, rae l-reomerpuueckas JUIMHA CTEPKHS; |-
KO3 PULIMEHT MPUBEACHMS JUIMHBI, KOTOPBINA 3aBUCHUT OT CrI0c00a 3aKPEIIeHNs] KOHILIOB CTEPK-
HSI;
0) ornpenesnaoT MOMEHTBl HHEPIIMU ceueHHst JX 1 Jy OTHOCUTENIBHO IJIaBHBIX HEHTPAIbHBIX OCEH.
DopMyITBI UIS OTIPENIeICHNsI MOMEHTOB MHEPIIMH POCTHIX T€OMETPHUECKUX (PUTYpP OTHOCH-
TEJIbHO COOCTBEHHBIX OCEH MPUBEIEHBI B IPUIOKEHUU. MOMEHThI HHEPLMU poduiieii cTalbHO-
r'0 IpOKaTa MPHUBEICHBI B COPTAMEHTE;
B) HaXOJAT painyChl MHEPLUHU CEYECHUSI OTHOCUTENILHO OCe X U Y:

Ecnu ix 1 1y He paBHBI, TO AJIs JaTbHEHIINX PAacYeTOB MPUHIMAEM HAUMEHBIINN U3 HUX,
0003Ha4uB ero imin. Eciu ix= 1y, TO pacdeT MOKHO BECTH IO JIIOOOMY U3 HUX;
') OMpeAeIstoT THOKOCTh cTepxkHS A= 10/ imin;
1) 110 HaliIeHHOMY 3Ha4€HHIO TMOKOCTH U B 3aBUCHUMOCTH OT MaTepuaia CTEPXKHs ONpeAesoT
KO3 (UILIMEHT MPOI0IBbHOTO U3ruda ¢ (cM. Tadnuisl). [Ipu 3TOM NOAB3YIOTCS UHTEPIOJALUEH.
4. OnpenensitoT T0MycKaeMoe 3HaUYeHNEe CKUMAIOIIEH CUTTBI .

OTuer 0 NpoaeIaHHOI padoTe T10J5KEeH COAePKATh:
1. Tema 3ansaTHS;
2. lens 3aHsATHS;
3. UcxonHble TaHHBIC M3 TaOIUIIEL;
4. PacyeThl.
8. BeiBo.

Conep:xanue 3aganus:

OmnpenenuTh JOMMycKaeMoe 3HaYeHNE IICHTPATIBbHO CKUMAFOIIEH CHJIBI TI0 IaHHBIM CBOETO BapH-
aHTa. MaTtepuasn CTep>KHs /JIs HEYEeTHBIX BAPHAHTOB NPUHATH amroMuHui Mapku AJI31T, ans
YETHBIX — cTallb Kiacca C38/23 mapku Ct3.
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KoahduunenTsl npuse/ieHus AMHHbL CTEPKHS

} £ F |7 F
i Y| e
Cniocobbl 3aKkpenieHns
KOHIIOB CTCPAKHA — — - —
777 —'J‘ 77 —J‘ %—J‘ 77 _J‘
Koaddunment 1 2 0,7 0,5

KoodpunmenTsl npojonsHoro warubda ¢
LEeHTPAJIbHO-CKATHIX 3JE€MEHTOB U3 CTAJHU

I'no- Koad:duunenTnl ¢ o1 57eMeHTOB U3 cTaay ¢ pacdeTHLIM Ry, Mlla
KO?(»:Tb 200 220 225 230 235 240 280 290 300

10 0,998 | 0,987 | 0,987 0,987 0,987 1 0,985 1 0,985 | 0,985 | 0,984

20 0,967 | 0,964 | 0,963 | 0,963 | 0,962 | 0,962 | 0,959 | 0,958 | 0,957

30 0,939 10,935 10,934 |1 0,933 1 0,932 0,931 ] 0,924 | 0,922 { 0,920

40 0,906 | 0,900 | 0,898 | 0,897 | 0,895 | 0,894 | 0,883 | 0,880 | 0,878

50 0,869 | 0,860 | 0,858 | 0,856 | 0,854 | 0,852 | 0,836 | 0,832 | 0,829

60 0,827 { 0,816 | 0,813 { 0,810 | 0,807 | 0,805 | 0,785 { 0,780 | 0,775

70 0,782 1 0,768 | 0,764 | 0,761 | 0,757 | 0,754 | 0,724 | 0,714 | 0,705

80 0,734 1 0,710 | 0,704 | 0,698 | 0,692 | 0,686 | 0,641 | 0,631 | 0,621

90 0,665 ) 0,638 | 0,631 1 0,625 0,618 | 0,612 | 0,565 | 0,554 | 0,543

100 } 0,599 ) 0,710 | 0,563 ) (0,556 | 0,549 | 0,542 }{ 0,493 | 0,481 | 0,470

110 | 0,537 { 6,507 { 0,499 | 0,492 | 0,485 | 0,478 | 0,427 | 0,415 | 0,404

120 | 0,479 1 0,449 | 0,441 | 0,434 | 0,426 | 0,419 | 0,366 | 0,354 | 0,343

130 | 0,425 0,394 | 0,386 | 0,379 | 0,371 | 0,364 | 0,313 | 0,303 | 0,294

140 10,376 | 0,345 | 0,337 | 0,330 | 0,322 | 0,315 | 0,272 | 0,264 | 0,256

150 | 0,328 | 0,302 | 6,295 0,389 | 0,282 | 0,276 | 0,239 | 0,232 | 0,225

160 | 0,290 ] 0,267 | 0,261 | 0,355 10,249 | 0,244 | 0,212 | 0,205 | 0,199
KoHTpoJibHbIE BONIPOCHI:
1. Kakoe paBHOBecHsI Ha3bIBACTCS YCTOMYUBBIM?
2. Hanumre hopmyny Ditnepa [uis pacdeTa KpUTUUECKOM CHIIBI M HA30BUTE BXOSIIUE Be-
JIMYUHBI ¥ SIIMHALIBI UX U3MEPEHUSI.
3. ITpu KakMX YCIOBHSIX MOXHO HCIIOJIb30BaTh (hopMyiy Ditnepa i pacyeTa KpUTUIECKON
cubI?
4. Hanummre ycinoBue ycTOWIMBOCTH. YeM OTIIMYaeTcs JomyckaeMasi CKUMAIoIIas CHila OT
KPUTHYECKOU?
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[IpakTuyeckoe 3anatre N216

Tema «MHOTrOIpOIETHBIE CTATUYECKU OIIPEIIMMbIE IIAPHUPHBIE OAIKI»

HaumeHoBaHue PacueT MHOTONPOJIETHOW CTATUYECKU ONPENEIUMON IIapHUPHON OATIKU
Heasb 3anaTusa: HayuuThbes onpenensT BHyTPEHHUE CHIIOBbIE (DAKTOPBI, CTPOUTH SIIOPHI IS
MHOTOITPOJIETHBIX CTATHYECKH OMPEACTUMBIX OaloK.

Heo0xoqumpble maTepuasbi:

1. Terpaap 171 NPaKTUYECKUX 3aHATHH.

2. MeToau4ecKue yKa3aHus 110 BBIIIOJIHEHUIO TPAKTUYECKUX 3aHATUH MO0 JUcCHUILIMHE «TexHu-
YeCcKasi MEXaHUKay.

3. MUKpOKaJIBKYJISTOP U KaHLEIAPCKUE IPUHALICKHOCTH.

IHopsioK BHINOJTHEHHS 32/IaHUA:
1. BBINONHSIOT KHHEMATHUYECKUI aHAIN3 MHOTOIIPOJICTHOM MAPHUPHOU OaIKH:
e OrmnpeaensitoT CTeNeHb CBOOOIbI CUCTEMBI IO (hopmyrie
W=31-211I-C,y, e
JI- KOMMYEeCTBO JUCKOB,
[II- koIMYecTBO MPOCTHIX IIAPHUPOB,
Con- KOJIMYECTBO OMOPHBIX CTEPIKHEH.
Jl1st cuctembl, UMEIOIIeH He0OX0IMMOE YUCIIO CBS3EH CTENeHb CBOOOIBI TOJIKHA OBITH paBHA
HYJIIO
e lcnonb3ys nmpaBuiia 00pa3oBaHUS TEOMETPUUYECKU HEM3MEHSIEMBIX CHCTEM, IIPOU3BOIST
aHaJIN3 F€OMETPUUYECKON CTPYKTYPhl CHCTEMBI.
B MHoOrOomposieTHo# mapHUpHO Oanke 1Ba BUJIA 3JIEMEHTOB: OCHOBHbIE 3JIEMEHTHI (OCHOBHbBIE
0aJiku), IPUKPEIUICHHBIE K 3eMJIe TPEMsI CTEPXKHSIMH, T.€. 00pa3yIoIIHe ¢ 3eMIIeii HeU3MEHSIEMYIO
CUCTEMY, U BTOPOCTEIICHHBIE 3JIEMEHTHI (IIepeaaToOYHbIe WK MIOJIBECHBIE), IPUKPEIJICHHBIE K
3eMJI€ OJJHUM OIIOPHBIM CTEPKHEM WJIM HE UMEIOLIUE CBA3EH C 3eMJICH M ONUparoluecs Ha Co-
ceqHue (HIDKEIIEKAIIHNE) SJIEMEHTHI.
2. CocCTaBIsIOT CXeMY B3aUMOACHCTBHUS (ITOITAXKHYIO CXEMY), KOTOPYIO CIIEIyeT Pacioio-
YKUTh HETIOCPECTBEHHO 1101 CXEMOM 3aJJaHHON OAJIKH.
[Tpu MOCTPOCHHUH «ITOATAXKHOI» CXEMbl BHAYAJIE BBIICISIFOT OCHOBHBIEC OAlIKH, YTO JIETKO JIeTaeT-
Csl MBICJICHHBIM yJJaJICHUEM IIapHUPOB, COETUHSIONMX OaKu MeX Iy co0oil. Te Oanku, KoTopbie
MOTYT CaMOCTOSITEIbHO HECTH Harpy3Ky (3alieMIeHHbIE WM UMEIOIIIE 1BE HA3eMHBIE OTIOPHI),
OylyT OCHOBHBIMH.
BcenomoratenbHble 0anku UMEIOT TOJIBKO OJHY Ha3€MHYIO OMIOPY UM HE UMEIOT UX BOBCE.
Henocraroummu onopaMu A1 HUX CIyXaT COeIMHUTEIbHbIE apHUpsbl. [locie noctpoenus
«TOATAKHOI CXEMBI 33JJaHHYIO 0alIKy pacCMaTpPUBAEM KakK Psiji TPOCTHIX OATOK.
3. TlpocraBnsieM Ha MOATaKHOM cXeMe MOPSAOK pacuera 3JIEMEHTOB, IPOHYMEPOBaB UX I,
IL, 1T u T.1. [Ipu 5TOM HEOOXOAMMO TOMHHUTH, YTO HAYMHATH pacyeT BCEra Ha/Io C dJe-
MEHTa, KOTOPbI BOCIPUHUMAET Harpy3Ku, NPUI0KEHHbIE K HEMY HEITOCPEJCTBEHHO, a
3aTE€M 3JIEMEHTHI, KOTOPbIE IOMUMO MPUJIOKEHHBIX K HEMY Harpy30K BOCIPUHUMAIOT CH-
JIbl JABJIEHUS OT OIUPAIOLIUXCS COCETHUX DJIEMEHTOB. DTU CHJIbI 1aBJICHUS YUCIIEHHO
PaBHBI 3HAYEHUSAM PEAKIIMI OMOp 3JIEMEHTa, PACCMOTPEHHOTO NIEPEl 3TUM, HO HaIpaBJie-
HBI IPOTUBOIOJIOKHO.
JIist Kask10i MPOCTOM OANKU OIpeiessieM OMOPHBIE PEaKIIUy U CTPOUM SMIOPBL Q 1 M.
J1st 3TOr0 HEOOXOIMMO OTAENTBHO BHIYEPTUTH KAXKIAYI0 IPOCTYIO 0alIKy, TOKa3aTh OMOPHBIE pe-
aKIIMM, a MOoJ CXeMOM O pe3yibTaTaM pacuera NOCTpOouTh 3mopsl M u Q.
4. Crpoum okoHUaTeNbHbIE 3MM0pbl Q 1 M 1515 Beelt mapHupHOM 6anku. [[ist sToro Heoo-
XOJIUMO 3MIOPHI, MOTYYEHHBIE BBIIIE ISl KAXA0T0 3JIEMEHTA B OT/AEIbHOCTH, PACIIONO-
JKUTh Ha OJTHOM OCH, BBIYEPTHB X B OJTHOM MacIirade.

OT14eT 0 nNpoae/IaHHOI padoTe J0J/IKEH COAEPXKATH:
1. Tema 3ansaTus;
2. llens 3anATHSA,
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3. UcxonHble JaHHBIE U3 TaOIUIIEL;
4. PacyeThl.
8. BeiBog.

Coaep:xanue 3aganus: [locrpouts smropsl Q 1 M 111 MHOTOIPOJIETHOM MIAPHUPHON OaNKH.
KoHTposbHbIe BOIPOCHI:

1. ChopmynupyiiTe onpeeneHrne MHOTOPOJICTHBIX IIAPHUPHBIX OalIOK. M3 Kakux 3JIeMEHTOB
OHM COCTOSIT?

2. Kakue THIbI IIapHUPHBIX OAJIOK BCTPEYAIOTCS B pacueTax?
3. Kak BeIuMCHsSeTCS YMCIIO0 MIAPHUPOB B MHOTOIIPOJIETHBIX IIAPHUPHBIX Oaskax?

4. IepeuncinTe MpaBuiIa pa3MEIICHUS IPOMEKYTOUHBIX MAPHUPOB B MHOTOIIPOJIETHBIX IHAp-
HUPHBIX OaJIKax.

5. KakoB mopsiiok pacyeTa MHOTOTIPOJICTHBIX IIIAPHUPHBIX 0a0K?
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| m | [T T,
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IIpakTHyeckoe 3ansaTHe Nel7

Tema «CTaTHuecKu OnpeAeTuMbIE TIIIOCKUE PaMbD)

HaumenoBanue Pacuer craTuyecku onpenenumsl INIOCKUX paMm.

Heab 3anaTusa: HayuuThcs onpenensiTh BHyTPEHHHE CUIIOBBIE (PAKTOPBI, CTPOUTH ITaXKHBIE
CXEMBI, SMIOPHI IJI1 CTATUYECKU OMPEACITUMBIX paM.

Heo0xoqumpble maTepuasbl:

1. Terpaab 11 NPaKTUYECKUX 3aHATHH.

2. Meroanueckue yKa3aHus 10 BBIITOJIHEHUIO IPAKTUYECKUX 3aHATHHI MO JuciuIuinHe « TexHu-
YyecKasi MEXaHUKay.

3. MUKpPOKJIBKYJIATOP U KaHUEISIPCKUE TPUHAAJIEKHOCTH.

IHopsiioK BHINOJTHEHHS 32/IaHUA:
1. OnpenensaoT onopHbIe peakuu pamsl. 1 paM, HE UMEIOIIUX TPOMEKYTOUHBIX [IIAPHUPOB,
OTIOPHBIE PEaKIIMKU MOTYT OBbITh OIPEJICICHBI U3 TPEX YPaBHEHUN paBHOBECHS BHJIA!

I >M,=0
> M, =0
>X=0

Jlig pam, HIMEIOLIUX TPOMEXYTOUHBIHN MAapHUP, HEOOXOAUMO UMETh YEThIPE YPABHEHUSI PaB-
HOBECHS JUJIs OIPEETICHUs YeThIpeX HEM3BECTHBIX PEaKLUi (COCTaBISIONUX PEAKLIUii), Halpu-
MEp YpaBHEHHS:

I > M7 =0 um Y M!“=0

>X=0
> M, =0
> M, =0

rae 0yksoii C 0603HaueH NPOMEKYTOUHBIN IIapHUp, OykBamMu A 1 B — oropsl pamsl.

[Tpu cocTaBiieHUM ypaBHEHHUH HY>KHO CTPEMHUTHCS K TOMY, YTOOBI KaXK10€ U3 HUX COJIEPKaIIO
110 OJTHOMY HEU3BECTHOMY.

[IpaBUABHOCTH ONpeAeIeHNs BEPTUKAIBHBIX PEAKLUH MOXKHO POBEPUTH, UCIIONIB3Ysl YpaB-

HEHUE ZY =0

2. O603HaYaIOT XapaKTepHbIE CEUCHUsSI paM. DTHU CEUEHHUsI COOTBETCTBYIOT TOUKAM MPHIIOKEHUS
CHWJI, TOYKaM OTIOP, Y3JI0B, IIapHUPOB. O003HAYAIOT CTOWKH U PUTENb PaMBI.
3. Onpenensior 3HaYSHUS MOMIEPEYHBIX CHJI B XapaKTEPHBIX cedeHHsIX. [Ipn aTOM, eciti pamy
00XO0JIUTh U3HYTPH, TO MPaBUIIA ONPEIEICHUS MOTIEPEUHBIX CUJI OCTAIOTCS TAKUMHU K€, KaK U s
npocThix 0arnok. [To HaliIeHHBIM 3HAUCHUSM CTPOs IMIOpY Q. [TomoxxuTeNbHBIC 3HAYCHHUS T10-
MIEPEYHBIX CHJI OTKJIAJBIBAIOT HA YePTEKE CHAPYKU paMbl, a OTPHUIIATENbHBIE — H3HYTPH.
4. OnpefensioT 3HaYCHUS H3THOAIONTNX MOMEHTOB B XapaKTEPHBIX cedeHMsIX. [IpaBmiu ux
OTIpefieNIeHUs] OCTAIOTCS TAKUMU e, KaK JIJIsl MPOCThiX 0anok. [1o HalileHHBIM 3HAYEHUSIM CTPO-
AT 3Mmopy My. OpJIMHATEI MOMEHTOB OTKJIAJIBIBAIOT CO CTOPOHBI PACTIHYTOTO BOJIOKHA, M 3HAK
HAa JITIOPEe TIPHU STOM HE CTaBSIT.
5. OnpenenstoT 3HaYCHHS TPOJIOJILHBIX CHJI B AJIEMEHTAX paMbl: CTOWKaX W purene. [IpogonsHas
CUJIa B CEYCHHUH PaBHA CyMME MPOEKIUHN BCEX CUII, PACTIONOKEHHBIX 110 OJJHY CTOPOHY OT 3TOTO
cedeHus (TOJBKO CIIeBa WM TOJIBKO C TIpaBa) Ha OCh 3JieMeHTa. Eciii 0OHa BBI3BIBAET CIKATHE, OHA
MPUHUMAETCS CO 3HAKOM MHUHYC, €CJIH pacTsbkeHue — To mitoc. [lomoxkurenbubie 3HaueHus Ny
OTKJIAJIBIBAIOT HA YEPTEKE CHAPYKU PaMbl, & OTPUIATEIILHBIC — U3HYTPH.
6. [Tpou3BOIAT IPOBEPKY MPABHIBHOCTH MMOCTPOCSHHUSI SITIOP.
OT14eT 0 Npoae/IaHHOI padoTe J0J/IKEH COAEPXKATH:

1. Tema 3ansaTH;

2. llens 3anATHS;
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3. McxonHble TaHHBIE U3 TAOJIMIIEL;
4. PacueTsl.
8. BeiBo.

Copnep:xkanue 3aganusi: [IocTpoUTh 3MI0pBI NONEPEYHBIX CHII, U3THOAIOIUX MOMEHTOB U MPO-
JOJIBHBIX CHJI AJIS1 IPOCTON PaMBbl.

KoHTpoJibHbIE BONIPOCHI:

1. V3 xakux 3J€MEHTOB COCTOUT pamMHasi KOHCTPYKITUs?

2. Kak ycraHnaBnuBaeTcs cTaTH4ECKasi ONPEAEIUMOCTh paMbl?

3. Kakue BHyTpeHHHE CHIIOBBIE (PAKTOPHI BOSHUKAIOT B 3JIEMEHTaX paMbl? MeToanka ux ompe-

JCICHUNA.
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IIpakTHyeckoe 3ansaTHe Nel8

Tema «CtaTndyecku onmpeaeaTuMble TUIOCKHE GepMBbD»

HaumenoBanue Pacuer craTudecku onpeaeuMon TIOCKOH GpepMbi.

Heab 3anaTus: HayuuThcs onpenensiTh BHyTPEHHHE CUIIOBBIE (PAKTOPHI.

Heo0xoaumble MmaTepuabi:

1. Terpanb mJig NpaKTUUECKUX 3aHATHMN.

2. Meroanueckue yKa3aHus 1O BBIMOJIHEHHUIO MMPAKTUYECKHUX 3aHATUH MO JuciuIuinHe « TexHu-
YECKasi MEXAHHUKay.

3. MUKpPOKQJIBKYJISATOP U KaHUEISIPCKUE TPUHAIJICKHOCTH.

HOpﬂ)IOK BbBIINNOJTHCHUA 3aJaHUA:

1.
2.
3.

4.

Bbrueptuth cxemy B npuHATOM Macintade. K y3imam npuioKuTh BHEIIHUE CHTIBI.
OnpenensiroT OMOPHBIE PEaKIuu (PEPMEI.

AHAJIMTUYECKHU MCIIONIB3YS METOJ] CEYCHHIA, a TPH HEOOXOJUMOCTH CIIOCO0 BBIpE3aHUs
Y3JI0B, ONPEACTUTh YCUJIHSI B CTEPKHIX (PEPMBI.

Pe3ynbpTathl 3aHeCTH B TaOIUILY, C yKa3aHHEM Jie(hOpMaIiy CTEPHKHEH.

OTt4er 0 npouenanﬂoﬁ paﬁoTe AOJIZKEH COACPKATD:

1. Tema 3aHATHS;

2. llens 3aHsATHS;

3. UcxonHble TaHHBIC M3 TaOIUIIbL;
4. PacyeThl.

8. BriBos.

Copepxanue 3aganusi: OnpenesnTh yCUIus B CTEPKHIX HEepMBI.

KoHTposbHbIe BONPOCHI:

1. Yro mpexacrapinseT coboii hepma?

2. Kak xnaccudunmpyrotcst pepMbi?

3. Kakum siByisieTcsl yCIIOBUE T€OMETPUICCKON HEM3MEHSIEMOCTH U CTATHUECKOUN ONPEISITAMOCTH

bepm?

4. U3 kakux ypaBHEHHMH ONpPEIENSIOTCS ONOpHbIE peakiuu dpepm?
5. OnuumTe NOPsIOK ONpPEAeNCHHUs YCUIHM B CTEPXKHAX (epMbl Tpa@UuecKUM METOJIOM ITyTeM
IIOCTpOeHUs auarpaMMsl Makcsemia-KpeMoHBI.
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OcHOBHBIE Pa3Mepbl H XAPAKTEPHCTHRHE OPOKATHRIX Npodiieil

CTaae npoxaTHAad - HaIKH IBYTABPOBBIE

h - BEIcoTa DanER b -
IIHPHHA IOTKH
d - TomMOHEEA CTEHKH

t - cpemHAd TOIIDHEHA MOIKH
. - pagHyc BEYTPEHHETO 3AKPYTICHAS 1
- PAgHYC 3AKpPYTICHEA DOIKH

I - MOMEHT HHEpPITHH

W - MOMEHT CONpPOTHBIEHHA

S - CTATHIECKHH MOMEHT HOIyCedeHH] 1
- PaEYC RHCDIAH

Paasepn ’ (_ITp2E 0IERS BeIHTHEEl T 0C2E

=g -8 ] % vy
g e e |||t ||| 25
:: E = o f .‘ﬂ I= Wa ix S I Wy i
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Craas MpokaTHAR - INBE/IIED

h - BrIcOTA DATKE

b - mEpEEA MOIER

d - TONMIIHEA CTEHEH

t - cpemHEAL TONIMEHA MOJIEH

F. - pagayc BEYTpeHHETO 3AEPYTICHHAA

T - PATHYC JAEPYTISHHA DOIKH

I - MoMeHT HECPIHH

W - MOMEHT CONpPOTHENEHAR

S - CTATHIECKHH MOMEHT HOTyCedeHHA

1 - paTHyC HHEPITHH

Z{) - pACCTOAHHE OT OCH V-¥ JO HAPYEHOH IpaHH

CTEHEH
Pz COpaB0HER BATHRHER] T8 G0SH
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B - mApHEA DOMBINOH OONKH
b - MEpAEA MANOH IOIEH

d - ToMmHHEA TOTER
R - pagEyc BHYTPEeHHETO 3aKPYTISHHE
f - PADHYC 3AKPYTISHES MOJEH
[ - MOMEHT HHEpPITHH
1 - pATHYC HHEPIHH
X0, ¥0 - PACCTOAHHE OT OeHTPa TAKECTH J0

HAPYAHEIX TpaHeH MOIOK

Pameepal {_OPABOSHEIR BEGITHER] T 008 "
o EI"': = 5 = T -y E o
P! R b d E [ g ; iz g5
£ B L g LRI i L i, Yo % % 5
o | B | or | o | oo | of | oa | o |
5636 54 b 4 ] 2 358 | 281 14 N 37 0 | 18 | 0.84 | 0508
5 441 | 346 | 13, J7 | 4.48 A1 | 186 | 088 | 0404
4 408 | 317 | 1a5 | 200 | 306 | LI3 | 205 | 090 | 0397
6.3 a3 40 5 7 23 | 498 | 301 [ 189 | 200 | 625 J2 | 208 | 095 | 03045
41 ] 39 | 463 | 133 [ 100 | 74 J1 [ 213 ) 0.99 | 0393
d ok | as | ded | T8 [ GOSN | L8 | EAN | LOY | 0385
745 il 45 5 75 ] 25 | 550 | 439 | 378 | 233 | 905 | 127 | 238 | 105 | D404
5 611 | 470 | 348 | 239 [ 125 | 143 | 230 | 117 | 0438
155 75 5 ] ] AT |V [ 3eR 409 | 255 [ 146 ] 142 | AS LIN | 0443
d DAl | 743 | 3R | 255 | I8y | 140 | 250 | L | 0440
- ool 3 5 g A7 | 636 | 409 | 406 | 256 | 12T | 141 | 260 | L13 | 037
g AR E TR 203 | LIV | O3%8
5.5 TRG | 617 | 653 | ARE | 187 A8 | 283 A6 | 0384
056 o 55 ] 9 3 54 | 670 | 7056 [ 288 | 213 S8 | 285 A8 | 0384
g Ll | 877 | 909 | 285 | 271 S i | L35 | 0320
2

] Loa | Wl | BES | 33 [ aUe | L9 ] 325 | L42 | 05
10,3 100 63 7 10| 33 Ll | &M 13 | 519 | 350 | 178 | 324 A | 0383
g 15 | 9.87 7| 318 | 323 7] 332 S0 | 0,591
10 DS RI] 1M [ 337401 L5 34 L3 | 038
117 110 i ] 1| 33 14 | 808 42 | 553 | 456 | 20 | 355 S8 | 040
g ig | 109 72 ] 351 | 5446 | 108 | 341 A4 ] 04
{ 141 11 1Al | vy 209 [ 401 | L= | o4d)

115% 125 ol d 1l | 37 T8 I35 255 [ 200 [ 0 [ 235 [ 405 [ L3 | 0305 |
10 107 | 155 | 302 | 308 [ 100 | 236 | 414 | 192 | 0404
11 DAVTREI| 56 3| IIT [ 3T 437 1300 | 0400
145 e ] d 12 2 13 21 | a8 | 249 [ 13 [ 25 430 | 203 | 0411
10 22 | 175 | 444 | 447 | 146 | 256 | 458 | 2,12 | 0409
= i8] 18 Bl | 515 | 180 | 28 | 308 | 3.3 | 0351
1610 150 100 10 13| 43 | B3 | 198 | 6bF | 313 | 08 | 284 | 333 | 258 | 0%
12 30 | 236 | B4 | 511 [ 239 | 282 | 532 | 2,35 | O3%R
14 v IR IR AR R 243 | 0385
1%11 15D A0 10 4] 47 [ &5 | 23] %l | 38 | Ao | 312 ] 3 244 | 0303
2 337 | 1§, 123 | 577 | 334 | 31 [ 597 | 252 | 0374
1 49 | 174 440 | 645 | M6 | 358 [ 450 | 279 | D302
ol 00 125 | ] 4| 47 [ Ai9 | H7 | 1308 | 043 | 483 | A57 [ 654 | 153 | 0482
5 4 439 | 344 | 1201 | G40 | 551 | 354 ) 682 | 200 | 039
g 408 |01 |26 | 638 | 607 [ 352 | 671 | 200 | D388
11 483 | 309 | al0 | ROV [ LosX | 26k | T8V ] 533 | 0410
1316 250 150 14 18 4 pig | 490 | 4] | BIE | 1335 | 2558 | E14 | 500 | 0408
18 L1 | 55,8 | 4345 | 700 | 1475 ] 456 | 823 | 3,77 | 040
] e | 617 | 4987 7l lala | 2533 | BAL | A8 | 045

50



Craas NpoEATHAH - ¥FIJI0EAd PABHOIIOTOTHAR

b - MApPEEA DOIEH

d — TommERA

TIOJEH

E. - pageyc EHyTPeHHETO 3aKpYTIEHAS

I - PATHYC IAKPYTICHEA DOIKH

I - MoMeHT HHEEPIHHA

1 - PATHYC HHEPITHH

Z)- paccTOAHHE OT ODEHTPA TAKECTH
00 HApY&HOH IpaHH DONKH

PaiMeps

Copaso<s=Ezls BaIE-
IR 18 OCEHE

= 3
g3 I: | 5t = z
2 £ b d 4 r = § a2 L i

oM T oM o oM
3 2,55 13 513 139 1,21
45 43 3 5 7 348 1,73 R 138 1,26
5 330 337 E 137 1.30
3 1,05 133 7.11 1.55 1.33
5 50 4 55 g 380 305 931 1.54 1,38
3 4R 3.77 112 1.53 142
5.6 56 4 5 2 438 344 13,1 1.73 1,52
3 5 41 335 16,0 1.72 157
3 206 3.00 150 1.95 1.69
5.3 &3 3 7 23 5.13 181 23,1 1.04 1.74
& 738 5.72 27,1 1.93 178
45 6.3 487 16,0 315 188
3 5.86 538 319 215 1.o0
7 70 & g 7 515 630 37,6 215 1.94
7 942 iEL N 214 o0
g 10,7 837 4% 1 213 2,02
3 7.39 5.80 30,5 231 2,02
& 378 6.20 165 330 1,06
73 73 7 9 3 10,] 706 333 329 2,10
g 115 0032 503 PRl 115
T 13 10.1 66,1 337 118
55 E 6.78 527 247 2117
g &0 & g 3 038 736 57.0 147 119
7 10,2 851 63,3 245 1,23
g 123 065 734 244 237
& 10,6 533 821 378 143
g a 7 10 13 064 943 177 147
g 30 10.0 106 276 1,51
g 5.6 2.3 118 275 155

51



Hosiep
P

!
P

| 1y ik

CEUEITHEL

hfacca lu
JUTHHE

C TPAB0THEE BETHTEHEL JTE

OCEH

=

1%

N

6.3 128 10.1 113 3,08 1,68
7 3.8 10.8 131 3.08 1,71

13,6 ] 147 EH] 205

10 100 12 4 193 15.1 170 3.03 183
118 179 100 3.03 101

163 20.5 137 3.0 1,00

207 133 164 1,08 3.06

11 110 12 4 15.2 119 176 3 1,60
17.2 13.5 108 g 3.0

1.6

L
| -

704

a
=

360

T3

[
[==]
=

412

| Cale| el ) el Ra]

] T =

b bl o] i ftaa) ol naa i

EER 4512 2 3.61
L 200 B3k ik 3,64
4.7 10,4 458 i 3,78
14 140 14 1.6 17.3 215 512 33 382
3.5 25.5 &02 il 1,90
o6

ot | |t | ot | |t | |t
= S O e = O =

14

774

344

244

.-l-l.
)
L]

!'._l_

213

.-l-l.
MO
A

16 160 16 5.3 133 340 1046 EYR
401 385 1175 350 435
3 EEX 1399 157 143
B 50,4 374 1419 155 1,70
15 180 11 16 53 383 30,5 1216 5.6 135
12 421 331 1317 5.50 130
12 471 37.0 1823 6,12 537
13 50,9 304 10461 6,21 543
14 546 428 2097 5.2 346
20 200 16 18 g §2.0 487 1343 6,17 3.54
30 76.5 501 2871 6.12 3,70
15 533 740 3456 6,06 5,80
30 1115 876 3030 8.0 8,07
22 230 14 21 7 50,4 374 1814 6,23 3,03
16 68,6 538 3175 6,51 8,00
16 78.4 515 3717 7.76 8,75
18 87,7 589 5247 7.3 6,23
20 7.0 76.1 5765 7.71 6,01
25 250 1 M & 10461 833 6270 7,60 7.0
15 1187 7006 7.85 711

133.]

——

1220

BITT

52



YueObHo-MeToan4ecKoe o0ecnedeHrue 1 HHGOPMAIIMOHHOE 00ecTIeueHue:

OcHOBHas nuTeparypa:

1.

Cadonosa, I'. I'. Texunueckast mexanuka : yueonuk / I'.I'. Cadonona, T.}O. ApTroxoBckas,
I.A. EpmakoB. - Mocksa : UHOPA-M, 2020. — 320 ¢. — (Cpeanee npodeccruoHaabHOE 00-
pazoBanue). - ISBN 978-5-16-012916-7. - Tekcr : anekrponusiit. - URL:
https://znanium.com/catalog/product/1074607 (nara o6pamenus: 07.06.2023). — Pexxum 10-
CTyHa: 1O MOATHNCKE.

JononHuTenpHas tuTeparypa:

1.

3aBucrtoBckuii, B. 3. Texunueckas mexaHuka : yaeoHoe nocodue / B.D. 3aBUCTOBCKUNA. —
Mocksa : UHOPA-M, 2021. — 376 c¢. — (Cpeanee npodeccruoHaabHoe 00pa3oBaHue). -
ISBN 978-5-16-015256-1. - Tekcr : anexTpoHHsbIit. - URL:
https://znanium.com/catalog/product/1190673 (mara oopamenus: 07.06.2023). — Pexxum no-
CTyHa: 1O TOATHCKE.

Cerkos, B. 1. Texnnueckasi MexaHUKa: KOHTPOJIbHO-OLIEHOUHBIE CPEICTBA (J1s1 CTPOUTEINb-
HBIX CIIeIHalbHOCTeH) : yueOHoe mocobue / B.1. CerkoB. — Mocksa : UHOPA-M, 2022. —
111 c. — (Cpennee npodeccuonanpaoe oopazoanune). - ISBN 978-5-16-110878-9. - Tekcr :
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1893927 (nara oOpameHus:
07.06.2023). — PexxuM goctyna: o noJIucKe.

53



