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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. Ilepeyenb KoMIeTeHUHI, (popMHpPYyeMBbIX B Ipolecce OCBOCHHUS
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI
ITpouecc ocBOeHUs AMCLMILIMHBI HAIPABJIECH Ha OBJAJCHHUE CIENYIOLUMU

KOMIICTCHIIUSAMMU

— CII0CO0eH OCYIICCTBJATL  IIOUCK, KpI/ITI/IquKI/Iﬁ aHaJIu3 MW CHHTC3
I/IH(I)OpMaHHH, IIPUMCHATD CUCTEMHBIN nmoaxon AJid pCIICHHA ITOCTABJICHHBIX 3a1a4

(YK-1).

1.2. Dtanbl ¢opMupoBaHMs KOMIIETEHIIUI M CpPeACTBA OlleHMBAHUA
YPOBHS X ¢GOPMHPOBAHHOCTH

Tanbl (1)0pMI/IpOBaHI/Iﬂ KOMIIeTeHIIUiA KomMmnerenuun KOHTpOJ’ILHO-OHeHOqHLIe

cpeacrna / ¢cnocod
OLlCHUBAHUA

1. OcHOBHBIE NOHATHS COIIPOTUBJICHHA

MaTepUasoB

JlononHenue KOHCIIEKTa,
MOATOTOBKA K JIAOOPAaTOPHBIM U
YK-1 [IPAKTUYECKUM 3aHATHSM,
BEINIOJIHEHHE 3aJaHul
CaMOCTOSITENILHOM pabOThI

2. BHyTpeHHHE CWJIBI U MEXaHUYECKUE
HanpsbkeHus. PacTsokeHue-cxarue

JlomoJIHeHE KOHCTIEKTa,
IOJrOTOBKA K J1a00paTOpHBIM U
YK-1 NIPAKTUYECKUM 3aHATHUSM,
BBINOJTHEHHE 3a/IlaHUI
CaMOCTOSITENIbHOM pabOThI

JlonoiHEHNE KOHCTIEKTa,
MOATOTOBKA K JIJAOOPATOPHBIM U

3. lebopmanus caBura U KpyueHUs YK-1 NPaKTUYECKUM 3aHATHIM,

BBINIOJIHEHUE 3aTaHUN
CaMOCTOSITENILHOM pabOThI

JlomojiHEHE KOHCTIEKTa,
MOJIFOTOBKA K Ta0OPAaTOPHBIM U

4. lepopmarnust uruda YK-1 MPAKTUYECKUM 3aHATUSIM,

BBINOJIHEHHE 3a1aHUI
CaMOCTOSITENIbHOM pabOThI

IIpoMexxyTOouHas arrecTalus YK-1 3auer (IUCbMEHHBIN)

1.3. Onucanue noka3zarese (GOPMHUPOBAHNS KOMIIECTECHIMMT

Koa xomnerenuuu

IInanupyemble pe3yabTaThbl 00y4eHHs1 (II0KA3ATEJIN)

YK-1

3HATbh: OCHOBHBIC BHUJbBI )Ie(i)OpMaHI/II;'I; YCJIOBHUA MMPOYHOCTU U KECTKOCTHU
Mo KoMy BUAY jAedopmalinii; OCHOBHBIE TEOPUU MPOYHOCTH; METOJIbI
pacu€ta OCHOBHBIX 00BEKTOB npu MNOpOCTBIX MW CIOXKHBIX BHAAX
Harpy>KeHUW; KPUTEPUU U  YCJOBHSI pa3pylIeHHs MaTepUasoB;
MECXaHUYCCKUC XapaKTCPUCTHKHU MaTcpuaiosB, HCIIOJIB3YyEMBIC B
MIPOEKTHBIX U TPOBEPOUYHBIX pacyeTax;

yMeTb: BbIOMpaTh (PU3MUECKYI0 MOJENIbh pEAThbHOTO OOBEKTa W
COOTBCTCTBYIOINYIO MATCMATUYCCKYIO MO/JCJIb, BI:I6I/IpaTI> METOAbI
pacuera U IpOBOJUTH PacyeThl Ha IPOYHOCTH, )KECTKOCTh, YCTOHYNBOCTb,
BBIHOCJIUBOCTD, KOHGGaHI/ISI )41 AUHAMUYCCKYTO MMPOYHOCTb;
KOHCTPYHPOBAaTh pealibHbI 00BEKT 1O PE3yJIbTaTaM Pacyera;




Ha IMPOYHOCTD,
PAa3JINIHBIX BHUAax

KECTKOCTb,
Harpy»XeHus;
HOPMAaTUBHOM, CIIPaBOYHOM JTUTEPATyphl U CTAHAAPTOB.

BJIa/IeTh: HABBIKAMU OIPEACTCHUS BHYTPECHHHUX CHJI METOJOM CEUYCHHIA
npu JroboM Buue jaedopmanuu;
OTpesieNieHUs] MEXaHWYECKUX CBOMCTB MaTepuasoB; HaBBIKAMH pacueTa
YCTOWYMBOCTh M  BBIHOCIMBOCTH IIPHU
HaBBIKaMU

HaBbIKaMHU 3KCIICPUMCHTAJIIBHOI'O

HCIIOJIBb30BaHUA

1.4. Kpurepuu ouneHUBAaHHUSA KOMIIETEHIIHMII HAa Pa3HbIX

ITalmax HX

(popMupoBanusn

Bua yueOHoi padoThl KosndecTBo 0a/1510B
BBITIOJIHEHUE U 3aIlIMTa JJA00PaTOPHBIX padOT 25
BBITIOJIHEHHUE WHMBUIYAIbHOTO PACYETHOTO 3aJaHUs 35
3a4eTHas paborta 40
HToro 3a kypc: 100

HakxonureabHasa cucreMa oneHuBanud mo 100-0ayibH0M mKaJje

Yerbipexodaui-
JbHas cucTeMa
OlleHUBAHUS
IK3aMeHa

100-
oaJLIbHas
HIKAJIa

BykBeHnHas mkaJua, coorBercrByromas 100-
0aJUIbHOM HmIKAaJIe

Cucrema
OLlCHUBAaHUSA
3agyera

OT1ianyHo

90-100

A — OTJINYHO — TEOPETUYECKOE COJIEPKAHUE Kypca
OCBOEHO IMOJIHOCTBIO, 6€3 MPOoOeIoB; He0OX0AUMBIE
MPaKTUYECKHE HaBbIKA PA0OTHI C OCBOCHHBIM
MaTepranoM c(OpMHPOBAHBI; BCE
[pe1yCMOTPEHHbBIE POrpaMMOi 00yUeHHUS
yueOHbIe 3aJJaHHS BBINOJIHEHbI, KAYeCTBO UX
BBITIOJTHEHUS OLIEHEHO YMCIIOM 0ajlyioB, OJM3KUM K
MaKCUMaJIbHOMY

Xopomo

83-89

B — o4eHb XOpOIII0 — TEOPETHYECKOE COACPIKaHNE
Kypca OCBOCHO MOJHOCTHIO, O3 TPOOEeoB;
HEe0OX0IMMBbIE TPAKTUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHaJIOM B OCHOBHOM
C(OPMHPOBAHEI; BCE TIPETYCMOTPEHHBIE
MmporpamMmoii o0yueHus: yueOHbIe 3aaHus
BBITIOJTHEHBI, KAYECTBO BBITIOJTHEHUS OOJIBIITMHCTBA
M3 HUX OLIEHEHO YMCIIOM 0aJlIoB, OJIM3KUM

K MAaKCUMaJIbHOMY

Xopo1o

75-82

C — X0po1110 — TEOpEeTUYECKOE Co/IepKaHue Kypca
OCBOCHO TIOJTHOCTBIO; HEKOTOPBIE MTPAKTHYECKHE
HaBBIKU PabOTHI C OCBOCHHBIM MaTepHaIOM
c(hOopMHUPOBaHBI HEOCTATOYHO; BCE
IpeyCMOTPEHHBIE IPOrpaMMOit 00yUeHus
y4eOHbIe 3a/IaH¥sI BBITIOJTHEHBI, Ka4eCTBO
BBITOJIHEHUS HU OJTHOTO M3 HUX HE OLIEHEHO
MHHHUMAJIBHBIM YHCIIOM 0aJsIOB, HEKOTOPHIE BHIBI
3a1aHU BHIITOJIHEHBI C OIIMOKaMH

VY nosieTBo-
pHUTEIBLHO

63-74

D — ya0BIETBOPUTENBHO — TEOPETHUECKOE
co/iepaHue AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO

po0esIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa;

3autreHo




HE00XOIMMBbIE MPAKTUUYECKNE HABBIKU PaOOTHI
C OCBOCHHBIM MaTEpHaIOM B OCHOBHOM
c(hopMUPOBaHbI; OOIBHIIUHCTBO
IpeyCMOTPEHHBIX IPOTrpaMMOi 00ydeHus
y4eOHBIX 33JaHUH BBIIIOJHEHO, HEKOTOPbIE

U3 BBIIOJHEHHBIX 33/IaHUH, COJIep KaT OINOKH

Y noBieTBoO-
PHUTEIBHO

50-62

E — nocpencTBeHHO — TeOpeTHUECKOe
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPBIC MPAKTUICCKHUE HABBIKU Pa0OTHI

He c(OPMUPOBAHBI, MHOTHE IIPEyCMOTPEHHbIE
nporpamMmoit o0ydeHus yueOHbIe 3a1aHHs

HE BBINOJIHEHBI JINOO KaYeCTBO BBIMOJIHEHHS
HEKOTOPBIX M3 HUX OIICHEHO YMCIIOM 0aJlIOB,
OJIM3KUM K MUHHUMAJILHOMY

Heynosnerso-
PUTEIBHO

21-49

FX — Hey10BIETBOPUTENBHO — TEOPETHUECKOE
coJiep’kaHue Kypca OCBOGHO YaCTHYHO;
HE0O0X0JUMbIE TPAKTUUECKHUE HABBIKU pabOThI
He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
IPEIYCMOTPEHHBIX MPOTPaMMOi 00yUIeHHUs
y4eOHBIX 33JJaHHI He BBIMOJIHEHO JTU0O0 KaueCTBO
UX BBITOJIHEHUS OI[CHEHO YHCIIOM 0aJlioB,
ONU3KUM K MUHHUMAIILHOMY; TIPH
JIOTIOJTHUTEIILHOM CaMOCTOSATEIbHOM padoTe Hall
MaTepuaIoM Kypca BO3MOKHO MOBBIIIICHHE
KauyecTBa BBIIIOJIHEHUS YUEOHbIX 3a/laHui

Heynosnerso-
PUTEIBHO

0-20

F — Heyl0BIETBOPUTENBHO — TEOPETUUECKOE
coJiep’KaHue Kypca HE OCBOEHO; HE00X0IUMbIe
MPAKTUYECKHE HaBBIKU PaOOTHI HE
c(hopMUPOBaHBI; BCE BHIMOJTHEHHBIC YICOHBIC
3aJlaHus coJiepKat rpyobie oMOKH,
JIOTIOTHUTEIIbHAS CAMOCTOSITENIbHAs paboTa Haj
MaTepHajioM Kypca He IPUBEJET K KaKoMy-I100
3HAYUMOMY TOBBIIIEHUIO Ka4€CTBA BHIMOIHEHUS
yueOHBIX 331aHUI

He 3auteno




2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA

2.1.0ueHoYHbIE CPeCTBA TEKYIEr0 KOHTPOJIsA (THUIIOBBIE)

CamocrosTenpHas pa60Ta BBIIIOJIHACTCA CTYACHTAMH Ha JMPOTAKCHHUH
CCMCCTpa B COOTBCTCTBUU C TCMaTHKOﬁ, HpCI[CTaBJIGHHOﬁ B pa60qeﬁ ImporpamMme.
Omna MpCcaACTaBJACT c0o00li BBITIOJIHCHHE PaCUYCTHBIX SaﬂaHHﬁ, AHAJIOTHYHBIX
PaCCMOTPCHHBIM Ha IMPAKTUYICCKUX 3aHATHUAX.

3amanue Ne 1 k camocTrosiTe/ILHOM padoTe

BeImonHUTh pacuer CTEepkKHS KPYIJOro TMOMEPEeYHOr0 CEUYCHUs Ha
pacCTsKEHHE-CKaTUEe, TOCTPOUTHh DBMIOPHl  MPOJOJIBHBIX CHUJI U HOPMAabHBIX
HaIpPSHKEHUN B CEUCHUSIX, a TAKXKE MEPEMEIICHUSI TOYEK 10 OCU cTepxHA. OLEHUTh
MPOYHOCTh CTEPXKHS U HAWTH OTHOCUTEIbHOE M3MEHEHUE JJIMHBI CTEPKHS, €CIU
JOIyCKaeMoe HampsbkeHHe Ha pactsbkenue [o,] = 100 Mlla, nomyckaemoe
HaIpsHKEHUE Ha CxKaTue [0, = 110 MIla, a Mmoaynpe ynpyroctu ero mMarepualia

pasen E = 2,0-10° MIla. VicxonHble TaHHbIE U1 pacyeTa B3ATh U3 Tabu. 1.
Tabnuya 1 — Hcxoousie dannvle k 3a0anuio 1

Ne Ba- HpuiaoxeHubie JdnuHbl yyacTkoB, | Jluamerposi, MM | Ne
puaHTa cuibl, KH M CXeMbI
PB PC PD PE a b C d D] D2
| 100 | -200 -300 | 1 312 2 0,5 0,7 1
2 -100| 200 300 1 | 2 |1 3 0,5 0,7 2
3 -100]{ -200 300 2 |1 1 3 0,5 0,7 |
4 -100| 200 300 2 |1 1 3 0,5 0,7 2
5 -100{ -300 200 2 |1 1 3 0,7 0,5 1
6 -100| 100 | 200 2 |1 1 3 0,7 0,5 2
7 -100| 100 | 300 2 |1 1 3 0,7 0,5 1
8 -100{ 200 | 100| 1 3 1 3 0,7 0,5 2
9 100200 | 100] 1 3 1 2 1 0,7 |
10 200 | -100{ 200 | 3 1 2 1 0,7 2
11 200 | -100 300 | 1 3 1 2 1 0,7 |
12 -100{ 200 1 3 1 2 1 0,7 2
13 -100 200 (100 | 2 | 1 2 1 0,5 1 1
14 300 100 | 2 | 1 2 1 0,5 1 2
15 300 | 100 100 | 2 | 1 2 1 0,5 1 |
16 -300| 100 100 | 3 1 2 1 0,5 1 2
17 -300 100 [100 | 2 | 1 2 1 0,7 0,5 |
18 300 100 |-100| 2 | 2 | 2 1 0,7 0,5 2
19 300 | 200 -100] 2 | 2 | 2 1 0,7 0,5 1
20 -300 200 -100| 2 | 2 | 1 1 0,7 0,5 2
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Cxema 1 Cxenma 2

3aganme Ne 2 k camocTOsAITE/IbHOI padoTe

Jnsi MaHHOW CTaTUYECKH HEOMPEACTUMON CHUCTEMbl HEOOXOIUMO MPOU3BECTH
OLICHKY ITPOYHOCTH IIPU CUJIOBOM M TEPMHUYECKOM HArpy>KEHUU, JIJIS YETO:

— [IOCTPOUTH 3MIOPY MPOAOJBHBIX CHJI N, HOPMaJbHBIX HANpSHKEHUW 0 U
MEePEMEILICHUI TOUEK CTEPXKHS A OT IEUCTBUS COCPEIOTOUCHHON CUITBI P;

— IOCTPOUTH T€ XK€ MIOPHI, €CIIA CTEPKEHb HarpeBaercst Ha AT rpaaycoB B
OTCYTCTBHUM CHJIbI P.

Kosddumment nuneitHoro pacmmpeHuss marepuana cTepkHs o =12-10
61/°C, momyns ero ymnpyroctu E = 2-10° MIla. Jlanuble 11 pacdera B3sTh U3 TaOlL.

1 B COOTBETCTBUH C TOJIyYCHHBIM BapUAHTOM.
Tabnuya 2 — Ucxoonwvie oannvie K 3a0anuio 2

Ne Ne pacuem- A, a, 8, [ AT, P,
eapuanma HOUL cxembl cm? M M M °C H
1 1 11 2,1 1,2 2,0 15 1000
2 2 12 2,2 1,3 2,1 20 1100
3 3 13 2,3 1,4 2,2 25 1200
4 4 14 2.4 1,5 2,3 30 1300
5 5 15 2,5 1,6 2,4 35 1400
6 6 16 2,6 1,7 2,5 40 1500
7 7 17 2,7 1,8 2,6 45 1600
8 8 18 2,8 1,9 2,0 50 1700
9 9 19 2,9 2,0 1,9 55 1800
10 10 20 3,0 1,1 1,8 60 1900
11 1 10 1,9 1,3 1,7 65 1050
12 2 12 2,1 1,5 1,6 70 1150
13 3 14 2,2 1,6 1,5 75 1250
14 4 16 2,3 1,4 1,4 80 1350
15 5 18 2,4 1,7 1,3 85 1450
16 6 20 2,5 1,2 1,2 90 1550
17 7 22 2,6 1,8 2,1 95 1650
18 8 11 1,7 1,7 1,2 100 1100
19 9 13 1,8 1,5 1,8 105 1200
20 10 15 2,0 1,8 1,4 110 1300
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3aganme Ne 3 k camocTosAITe/IbHOI padoTe

CranbHOM KyOMK HaXOIUTCS MOJ JACUCTBUEM CHJI, CO3JAOLIUX IIOCKOE
HANPsKEHHOE COCTOsIHUE (OJJHO M3 TpeX IJIaBHBIX HANPSKEHUHM paBHIETCS HYJIIO).
Jlig naHHOrO KyOnKa HE0OXOAUMO HalTH:

— TJIABHBIE HAIIPSDKEHUS U HAIIPABJICHUE TVIABHBIX IUIOMIAO0K;

— MaKCHUMaJIbHbIE KacaTeJIbHbIC HAINpPSKEHHsI, paBHbIE OOJbIICH MOJIOBUHE
PA3HOCTH TJIABHBIX HANPSKEHUN;

— OTHOCHUTEJbHBIC ACPOPMAIIIH &y, €y U &£;;

— OTHOCHUTETFHOE U3MEHEHHE 00beMa KyOuKa;

— YIENbHYIO TOTEHLIUATbHYIO SHEPTHUIO AePOpMaITIH.

B pacuere npunats u = 0,3 1 Moayns ynpyroctu E = 2-10° MITa, ocTanbHbie
JTaHHBIE B3SITH U3 Ta0I1. 3.

Tabnuna 3 — McxoaHble JaHHbBIE K 33JJaHUIO 3

Ne BapuaHTa Ne cxeMbl 64, MIla op, Mlla Tq,p, MIla
1 1 100 200 300
2 2 200 300 400
3 3 300 400 500
4 4 400 500 600
5 5 500 600 700
6 6 600 700 800
7 7 700 800 900
8 8 800 900 1000
9 9 900 1000 1100
10 10 1000 1100 1200
11 11 150 250 350
12 12 250 350 450
13 5 350 450 550
14 3 450 550 650
15 1 550 650 750
16 2 650 750 850
17 4 750 850 950
18 6 850 950 1050
19 8 950 1050 1150

20 10 1050 1150 1250
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Cxema 11

3amanue Ne 4 k camocTosiTe ILHOM padoTe

Cxema 12

COCTOSILIETO U3 JIBYX

CTaHJApPTHBIX NMpoduieii, HEOOXOIUMO: OMPENETUTh MOJO0KEHNE LIEHTPA TAKECTU
CCUCHMS; BBIYUCIUTH OCEBBIE U IIEHTPOOESKHBIE MOMEHTHI HHEPIIMH OTHOCUTEITHLHO
HEHTPAIBHBIX OCeH (X; U Y1), TIPOXOIAIIUX Yepe3 HAWIACHHBIM IEHTP TSHKECTH U
OTIPEJICINTh HATIPABJICHHUE TJIABHBIX IIEHTPAIBHBIX Ocei u 1 v. Takke He0OX0IUMO
HAUTU DKCTPEMAJIbHBIE 3HAYEHUS MOMEHTOB HWHEPUHUM OTHOCUTEIIBHO TJIABHBIX
LEHTPAJIBHBIX OCEH.

B mporiecce peleHusi BHIYEPTUTh CEUCHUE HA MUJUTUMETPOBOM Oymare B
Macitade 1:2 ¢ HaHeCeHHEM BCEX Pa3MEpPOB U OCEH.
Tabnuya 4.1 — Hcxoonwvie oannvle Kk 3a0anuto Ne 4

Home
Ne Bap. ceqemfﬂ HIBestep Yroaok JAByTaBp
1 I 36 125%x125x12 -
2 II 33 125x125%10 -
3 III 30 100x100x12 -
4 v 27 100x100x10 -
5 \Y% - 100x100x8 20
6 VI 22 90x90x10 -
7 VII 20 90x90x7 -
8 VIII - 90x90x8 16
9 IX 16 - 14




10 X 14 - 12
11 I 14 80x80x8 -
12 II 16 80x80x8 -
13 III 18 90x90x8 -
14 v 20 90x90x8 -
15 \Y - 90x90x10 18
16 VI 24 100x100x8 -
17 VII 27 100x100x10 -
18 VIII - 100x100x12 22
19 IX 33 - 24a
20 X 36 - 24
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Cxewmsl k 3aaanio Ne 4 K caMOCTOSITeIIbHOM padoTe

3aganme Ne 5 k camocTosiTe/IbHOI padoTe

J{ns1 cTanbHOrO TPAHCMUCCHUOHHOTO Bajla MOCTOSIHHOTO AUAaMETpa, HECYILEro
BeylIuii KUB | ¥ BeJjoMbIe MIKKWBa 2—4, HEOOXOAUMO:

— ONpPEAECIUTh BEJIMYMHBI MOMEHTOB, KOTOpPbIE TMOJABOISTCA K IIKUBY | u
CHHUMAIOTCS CO IIKUBOB 2—4;

— ONpeNeauTh HEOOXOAUMBIN IHaMeTp Bajla M3 pacueTra Ha MPOYHOCTH U
xKecTkocTh. [lomydeHHOe 3HaYeHWe auamMerpa Baja OKPYIJIATh A0 OIKaiIiero
CTaHIAPTHOTO 3HAYEHUS;

— MIOCTPOUTH IMIOPY KPYTALIMX MOMEHTOB U YIJIOB 3aKPYyUYMBaHUS;




— OHNpCACIUTL TaKXKE M3 YCIOBUA IPOYHOCTHU H KCCTKOCTH BHEIIHUM

JuaMeTp TpyO4aTroro Baja ¢ COOTHOIIEHHEM IHAMETPOB ¢ =
HPKOHOMMIO MaTepHuaa o CPABHEHUIO CO CIUIOIIHBIM B MIPOLICHTAX;

0,4 ¥ BBIYMCIUTH

— 000cHOBATH HaMOOJIEE PANIMOHATILHOE PACITONIOKEHUE IIIKUBOB Ha BalTy.
JlaHHbIE JU1s pacueTa B34Th U3 Ta0J. 5.
Tabmuna 1 — Ucxomausle TaHHBIE K 3aIaHUATO 5

Ne Ne Ny, N2, N3, n, [z], A, [(D]s
BAPUAHTA | CXEMBI kBT kBT kBT 00/MHUH MlIla M rpag/m
1 1 25 15 20 100 30 0,4 0,3
2 2 35 25 30 200 40 0,5 0,4
3 3 45 30 10 300 50 0,6 0,4
4 4 55 45 25 400 60 0,7 0.4
5 5 20 25 35 500 70 0,5 0,5
6 6 30 20 50 600 80 0,4 0,3
7 7 40 60 30 700 30 0,5 0,4
8 8 50 40 45 800 40 0,6 0,5
9 9 60 30 30 900 50 0,5 0,3
10 1 25 35 45 200 60 0,4 0,2
11 2 35 50 25 300 70 0,5 0,3
12 3 45 70 55 400 80 0,4 0,5
13 4 55 80 45 500 30 0,6 0,6
14 5 65 50 35 600 40 0,5 0,7
15 6 60 40 25 700 60 0,4 0,1
16 7 30 35 45 800 40 0,5 0,2
17 8 40 65 50 900 30 0,4 0,3
18 9 50 25 65 800 40 0,5 0,2
19 1 65 30 40 700 50 0,6 0,3
20 2 55 70 40 500 60 0,4 0,1
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3ananue Ne 6 k caMmocTOsITe/ILHOM padoTe

Jlyis cTanbHOM Oaliku ABYTaBPOBOIO MOMEPEUHOTO CEYCHUS C JIOMYCKAEMbIM
HanpspkeHueM [o] = 160 MIla o 3a1aHHON cxeMe Harpy’KeHusl ONpPEAEIIUTb CUIIbI
U MOMEHTBI B CEYEHUSX, IOCTPOUTH SMIOPBI MONEPEUHBIX CUI (Jy U U3THOAFOIIMX
MOMeHTOB M,. Ilo MakcMManpbHOMY 3HAYEHUIO HM3THOAIOMIET0 MOMEHTa M. U3
yCIIOBUSL TIPOYHOCTH TMOA0OpaTh CedeHue IBYTaBpoBOoro mnpodwuis. McxonHsie
JaHHbBIE JJIs pacyeTa B3sTh U3 Tal. 6.

Taomuma 6.1 — UcxoaHble JaHHBIE K 3aJaHUIO 6

< § § Pazmepwvl 6anku, m Benu;zz}z;;oc;tggoebzx
© a b c M, kHwm P, kH q, xH/m
1 2,8 2,2 1,2 26 28 16
2 2,8 2,2 1,2 26 28 16
3 2,8 2,2 1,2 26 28 16
4 2,8 2,2 1,2 26 28 16
5 2,8 2,2 1,2 26 28 16
6 2,8 2,2 1,2 26 28 16
7 2,8 2,2 1,2 26 28 16
8 2,8 2,2 1,2 26 28 16
9 2,8 2,2 1,2 26 28 16
10 2,8 2,2 1,2 26 28 16
11 2,2 1,8 2,6 14 30 18
12 2,2 1,8 2,6 14 30 18
13 2,2 1,8 2,6 14 30 18
14 2,2 1,8 2,6 14 30 18
15 2,2 1,8 2,6 14 30 18
16 2,2 1,8 2,6 14 30 18
17 2,2 1,8 2,6 14 30 18
18 2,2 1,8 2,6 14 30 18
19 2,2 1,8 2,6 14 30 18
20 2,2 1,8 2,6 14 30 18
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3anaHus K NPAKTHYECKHM 3aHATHAM
KoHTposib paboThl CTYZAEHTOB Ha MPAKTHYECKUX 3aHATHSIX pEaJu3yercs B
BUJIE YCTHOTO OIPOCAa IO PE3yJbTaTaM BBINOJIHEHHOW NPAaKTHYECKOW padOThI
pPacyeTHOIO XapakTepa.

[Ipaktrueckoe 3anaTue No 1
PACYET TEOMETPUYECKNX XAPAKTEPUCTUK IVIOCKNUX CEUYEHMIA
KoHTpoJibHBbIE BONPOCHI:

1. Uto Ha3bIBaeTCsi MOMEHTOM HMHEPIMHU IUIOCKOTO CEYEHHs, B KaKHX
eAMHUIIAX OH U3MepsieTcs?

2. Kakue Buabl MOMEHTOB MHEpLIMU BaM n3BeCTHBI?

3. Kakast 3aBUCHMOCTb MEXKIYy OCEBBIMHU U TMOJISIPHBIMH MOMEHTaMU
uHepuuu?

4. JlaiiTe onpeneneHue rIaBHbIM HEHTPAJIBHBIM OCSIM HHEPLIMHU CEUCHUS?

5. Kak ycTaHOBUTH MPaBUIBHOCTH OMPEACIICHHS 3HAKa LIEHTPOOEKHOTO

MOMEHTA UHEPIUU CEUYCHUSI, HECCUMMETPUYHOTO OTHOCUTEIIBHO €0 LEHTPAIbHBIX
oceun?

[IpakTueckoe 3anstue Ne 2
IIJIOCKOE HAITPA’KEHHOE COCTOSAHUE
KoHTpo/ibHbIE BONIPOCHI:

1. YUto Ha3bIBaeTCS HANIPSKEHUEM, B UEM OHO U3MepsieTcs?

2. JlaiiTe onpeneneHue TEH30pa HAMPSHKEHUH.

3. CKOIbKO CHJIOBBIX (haKTOPOB ACHCTBYET MpPH IJIOCKOM HAIPSKEHHOM
COCTOSIHUU?

4. ChopmyIupyHTe 3aKOH APHOCTH KacaTeIIbHBIX HAMPSKCHUM.

5. Kak onpenensitorcsi rjaaBHbIE HaNpsDKEHUS TPU TUIOCKOM HampsKEHHOM
COCTOSIHUHU?

[IpakTnueckoe 3ansatue Ne 3
PACYET CTEPXXHEN HA KPYUEHUE
KoHTpoJsIbHBIE BONIPOCHI:
1. Kakwne HanpskeHUs: BO3HUKAIOT B CEUEHUU TPU KPyUYEHUU ?
2. Kak onpenenuTs KpyTALIMA MOMEHT O 33JJaHHOM MOLIHOCTH U YIJIOBOM
CKOpoCTH?
3. UYrto Ha3bIBaETCS MOJIHBIM U OTHOCUTEJIBHBIM YIJIAMH 3aKpy4YHBaHUs ?
4. Tlouemy TpyOuaroe ceueHue Baia 0osee 3hPEeKTUBHO TP KPyUEHUH ?
5. Kak npou3BoAauTCsl pacyeT Bajia Ha MPOYHOCTh U JKECTKOCTH?

ITpaktrueckoe 3ausatue Ne 4
PACYET CTEPXXHEN HA 3I'b
KoHTpoJibHBbIE BONIPOCHI:
1. Yto Ha3bIBaeTCs M3ruOOM Baia ¢ Kpy4eHHEM ?



2. Kakue BHYTpEeHHHME yCWINS BO3HUKAIOT B IOINEPEUHBIX CEUEHUSX CTEPHKHS
IIPU U3rH0O€e ¢ KpydeHHem ?
3. HazoBuTe mpaBuiia 3HaKOB, KOTOPBIE MPUHATHI JIJIS1 KAXJA0T0 U3 BHYTPEHHUX

YCUIIHIA?
4. Yro Takoe HEWTpalbHBIA CIOH M HEUTpalnbHas JIMHHUS, KaKk OHH
PaCIOJIOKEHBI?

5. Kakag cymecTByeT 3aBUCHUMOCTh MEXAY H3rHOAONMM  MOMEHTOM,
MOTIEPEYHOI CHIION M HMHTEHCUBHOCTBIO pacipeieIeHHON Harpy3Kku?

3amanus K J1adlopaTOpHBLIM padoTam
KoHTposb paboThl CTYJIEHTOB Ha JTaOOPATOPHBIX 3aHSATHUAX PEATU3yeTCs B
BUJIC 3aIUTHI BHIMOTHEHHOW HA 3aHITHH JJA00paTOpPHON PabOThl U3MEPUTEIHHOTO
XapakTepa.

Jlabopartopnas padota Ne 1
OMPEAENEHUE MEXAHUYECKUX XAPAKTEPUCTUK MAJIOYTNEPOAMNCTON
CTANN MNMPU UCTBITAHUN HA PACTAXKEHUE
KoHTpobHbIE BONIPOCHI:
1. Yto Ha3BIBAIOT MpeaeIamMu YIIPYTOCTH, IPONOPLUHUOHAIBHOCTH, TEKYYECTH
Y BPEMEHHOTO CONPOTUBIICHUA?
2. Kak popmynupyercs 3akoH ['yka npu pacTsKeHHH-CKATUN?
3. Kak onpenensiercst paboTa pacTATMBAIOIICH CUIIBI 1O JUarpaMMe
pacTspkeHust oopasia’?
4. Yto Ha3bIBaeTcs yAenbHOU padboToil nedpopmanum?
5. B yeM 3akmrodaeTcs pasHuLa MEXAY IUIACTUYHBIMU U XPYIIKUMHU
MaTepruaiaMu?
6. HazoBuTe xapakTepHble TOUKH AUArPaMMbl PACTSKEHUSI-CKATHU.
7. B ueM 3akiroyaeTcsl pa3HULA MEXAY MPEAeIoM IPOYHOCTU U IPENEIOM
BPEMEHHOTO CONPOTUBJICHUSA?

JlabopaTtopHas pabota Ne 2
NCIIBITAHUE IPEBECHMHBI HA CXKXATUE
KoHTpoJibHBIE BONIPOCHI:
1. Yro Takoe aHM30TPOIHS CBOMCTB M KAKUM IApaMEeTpPOM B CIydae
JIPEBECUHBI OHA XapaKTepU3yeTcs?
2. Kak paspymatorcst JepeBsiHHbIE 00pa3iibl IPU CKATUM BAOJb U MOMIEPEK
BOJIOKOH?
3. IMeeT Jin MeCTO y4acTOK yIPYTrOCTH Ha JUarpaMme C>KaTusi JPEBECUHBI?
4. Kak Bpruncisierca npeaesn NpOYHOCTH JAPEBECUHBI MPU CKATUU MOIMEPEK
BOJIOKOH?



JlaGoparopHas pa6ota Ne 3
OIIPEJEJIEHUE ITPOYHOCTHU CTAJIBHOI'O OBPA3LA ITP1 CIABUI'E 110
CXEME JBOMHOI'O CPE3A
KoHTpoJibHBIE BONIPOCHI:
1. Kakyro xapakTepuCTHKy Marepuaia ONPEACIAIOT IMPHU HUCIBITAHUU Ha
CABUT METOJIOM JIBOMHOTO cpe3a?
2. Kako#i xapakrep pa3pyllIeHUs UIMEET MECTO IIPH CIIBUre?
3. UeMy paBHO COOTHOIICHME MEXKIy IpeaeJaMu MNPOYHOCTH CTalud Ha
pPACTSIKEHUE U CIIBUT?
4. HazoBuTe XapakTepHbIE TOYKH HA JHArpaMMe CABUTa IJIACTUYECKOIO
Marepuana.
5. Kakoit ¢uzudeckuii cMbica uMeeT Ko PuiteHT ynpyroctu 2-ro poja G,
B KaKUX €JIMHUIIAX OH U3MepsaeTcs?

JlaGopatopHas padota Ne 4
OITPEJIEJIEHUE YJAPHOU BA3KOCTU MATEPUAJIOB METOJ/IOM
VIIAPHOU ITPOBbI
KoHnTpo/ibHbIE BOPOCHI:
1. B xakux ciydasx MPpUMEHSIOT JUHAMUYECKAE UCTIBITAHUSA ?
2. Kak omnpenenstor paboTy, 3aTpayeHHYI0 Ha pa3pyllieHue oopasna?
3. Urto Ha3bIBaeTCA yAapHOUN MPOOOMA, /ISl 4ero OHA IPUMEHSIETCS?
4. [1nst yero aenaeTcsi HaaApe3 Ha MeTalIndeckoM obpasiie?
5. MOXHO JId UCIOJIb30BaTh Pe3yJbTaThl yAapHOW MpOOBI B pacueTrax Ha
MPOYHOCTH?



OueHo4YHbIE CPeACTBA IS POMEKYTOYHOI aTTecTauuu (3a4er)

1. 3agaun kypca «CoONpOTHBIEHHE MATEPHAIIOB» U €ro CBSI3b C JAPYTHMH
JUCHUTIIMHAMM.

2. OcCHOBHBIE THIOTE3bl COMPOTHBICHUS MarepuanoB. OOBEKTHI
VCCIICIOBAHMS.

3. Hedopmanuu, ux Bunbl. JIuHEiiHbIE U YIJIOBBIE XapaKTEPUCTUKU
nedhopmarmii.

4. OCHOBHbBIE KOHCTPYKIIMOHHBIE MAaT€PUAIbI, X KIaCCU(PUKALIUSL.

5. CBolicTBa MaTepUaioB: TBEPAOCTh, YIPYTrOCTh U IIIACTUYHOCTD.

6. Ilonsarue wuzoTponuu u aHU30Tponuu MmatepuanoB. KoadduimeHt
aHU30TPOIHUU.

7. BHenHue U BHYTpeHHHUE CHIIbI, X Kiaccuukaius. Metosa ceueHun.

8. ITosiHOE, HOPMAJIBHOE M KacaTEeJIbHOE HAIIPSIKEHUE.

9. IloHsAITHE O HANIPSKEHHOM COCTOSIHUHU, BUJIbI HAMPSY)KEHHOTO COCTOSIHHUS.

10. 3akon ['yka. Moty yrpyrocTu mepBoro poja.

11. CBsa3p MeXQy NPOJOJBHBIMU M TONEPEYHBIMH AePOPMALHMSIMHU.
Koaddumment Ilyaccona.

12. JlmarpaMma HanpspKeHMM IIPU PACTsDKEHUMM W CKaTUM CcTann. Ee
XapaKTEePHbIE TOUKHU.

13. lnarpamMMmBbl pacTsKEHUSA-CKATUS YyTyHaA U APEBUCHHBI.

14. Koa¢pduuuent 3anaca mpoyHoctd. MeToauka noadopa cCedeHHid npu
PaCTSKEHUU-CKATHH.

15. Y4eT coOCTBEHHOTO Beca MpH pacTHKeHUU-CKATUU. CTEpKHU PaBHOTO
CONPOTHUBJIEHUS PACTSHKEHUIO U CHKATHIO.

16. Ctatnyecku HeonpeaearuMbIe 3a1a4H Ha PaACTsHKEHUE-CKATHE.

17. BnusiHMe TeMIiepaTypHbIX HArpy30K M HETOYHOCTEW W3rOTOBJIEHUS Ha
HaIpsKEHHOE COCTOSIHUE MaTepHUaa..

18. Pacuer rubkoii HUTH.

19. HanpsikeHne B HAKIIOHHBIX CEYEHUSIX CTEPIKHS.

20. TeH30p HanpsHKEHUN. 3aKOH MTAPHOCTU KACATEIbHBIX HANPSHKECHUN.

21. IlonsTme O THaBHBIX HanpspDKEHUA. MakcuUMaabHOE KacaTelbHOe
HaIpsHKeHHe.

22. OmnpeneneHue JUHEHHBIX  Jgeopmanuit  mist  oOmiero  ciyyas
HaIPSHKEHHOTO COCTOSTHUS.

23. O600mmeHHsI 3aKkoH ['yka. U3menenue oObemMa Tena.

24. OCHOBHBIE TUNOTE3bI NPOYHOCTH, TEOPHUSI IPEICIBHBIX COCTOSTHUM.

25. IlepBasi, BTOpasi U TPEThs KIIACCUYECKHUE TEOPUU MPOYHOCTH.

26. Teopust mpounoctu Mopa.

27. IloHsiTHE O HOBBIX TEOPUSIX MPOYHOCTH.

28. SBneHHUs, YCIOXKHSIOUIME pPacyeT Ha MPOYHOCTh: KOHUEHTPALHUS
HaIpsHKEHUH, BIUSIHUE TEMIIEPAaTypbl HA MEXaHUYECKUE CBOMCTBA.

29. OCHOBHBIE TEOMETPUUECKUE XaPAKTEPUCTHUKU TIJIOCKUX CEUYEHUM.

30. Cratnueckniit MOMEHT UHEPLUMHA. MOMEHT CONPOTUBIICHUS CEYECHUSI.

31. OceBble, LEHTPOOEKHBIE M TOJISIPHBIE MOMEHTHI MHEpLUMU. Paauychl
WHEPLHH.



32

. 3aBUCHUMOCTHU MCXKIY MOMCHTAMHU MHCPUUHN OJIA ITapalJICIbHbBIX OCCﬁ, nx

HN3MCHCHUC IIPH ITOBOPOTC KOOPANMHATHBIX OCEH.

33
34

. 'maBHBIE OCH U TJIABHBIE MOMEHTHI MHEPIIUHU, UX HAXOXKICHHUS.
. MOMEHTBI WHEpPLMHU CIOXKHBIX CEYEHHU. MOMEHTBI CONPOTUBIICHUS

MPOCTEUIINX CEYECHHM.

35.
36.
37.
38.
39.
40.

41

42,
43,
44,

H3ruo.
45

n3ruoe.
46

SBneHus cABUTA, KacaTelIbHbIC HANPSHKCHUS MIPU CIIBUTE.

3akoH ['yka qs caura. Moayns FOnra 2 poaa.

Pacuer Ha NpoYHOCTH MPU CABUTE.

Pacuer 3akienoyHbIX U CBAPHBIX COECTMHEHUN.

Kpydenue npsimoro 6pyca Kpyriioro nornepeyHoro CeUeHus.
HamnpspbkeHue B monepeyHoM CEYEHUU. YT0JI 3aKpyUUBaHHUS.

. [loTennuanbHas sHeprus aeGopManuu Npu KpyueHUu.

ONIOPBI KPYTAIMIMX MOMEHTOB, HAIIPSIKEHUI U YIJIOB 3aKpPYYMBaHUSL.
CraTtrdecku HeolpeAeIuMbIe 3a/1au MPU KPYUEHUH.

Buapl onop u onopHbie peakiuu Oaiku. BHelIHNE CUITbI, BHI3BIBAIOIINE

. BHyTpeHnHue cunoBbie (aKTOpPbl B MOMNEPEUYHBIX CEUEHUSAX OalKu MpHU

. Juddepennmanbabie 3aBUCUMOCTH MEXKJY H3TrHOAIOMIUM MOMEHTOM,

MTONIEPEYHON CHJIOW U MHTEHCUBHOCTBIO PACIPEACICHHON HATPY3KHU.

47.
48.
49.
50.
51.
52.
53.
54.
55.

DMIOphI ONEPEYHBIX CUJT U U3TUOAIOIIUX MOMEHTOB.

HopwmasnbHble 1 KacaTenbHbIe HANPSHKEHUS MTPU YUCTOM U3THOE.
['maBHBIC HanpsiKEHUS TPy U3rKbe. PaninonanpHbIe ceueHus OayoK.
CocraBHble 0anKu U OaJIKW IEPEMEHHOTO CEUCHHUS.

[Iporu6s1 1 yriel MOBOPOTA MIPH U3THOE, UX OMPEIEICHHE.
HuddepennmanbHoe ypaBHEHNE U30THYTON OCH OaJIKH.

Mertoas! onpeaeneHus aedopmMaiinii 0anok npu u3ruoe.

bajiku paBHOTO COMPOTUBIIEHUS U3TU0Y, 0COOEHHOCTH UX JepopmMaliui.
[ToTeHmmanpHas YHEPTUS IPH PA3INYHBIX BUIAX Aehopmaruii.

56. Teopema Kactunbsino. Crioco6 BBeICHUS JOMOJHUTEIIBHOU CHUJIBI.

57. Teopema MakcBemnia-Mopa u croco0 Bepemarvna npu onpeneiaeHun
IIEpEMELLECHU. .

58. Teopema B3aUMHOCTU PadOT U MEPEMEIICHUH.

59. Cratudecku HeompenensieMbIXx Oalku W pambl. BBIOOp OCHOBHOM
CUCTEMBI.

60. Teopema 0 Tpex MOMEHTAaxX U €€ MPUMEHEHHE MPU pacueTax OaJok.

61

. MCTOI{ CHJI 1 €TI0 MPUMCHCHHUC K PACUYCTY CTATHYCCKHN HCOIIPCACIINMbBIX

OaJIoK U pam.

62

. Koco#t u3ru6, obmue cBemenus. Hampspkenus u mepeMenieHus Mpu

KOCOM H3Truoe.

63
64

. OTHOBpEeMEHHOE JIEMCTBUE U3rMba U PaCTIKEHUS-COKATHS.
. BHenIleHTpeHHOe pacTsHKeHHE WA CKAaTHE, SIAPO CeUSHUS.

65. OpHOBpeMEHHOE JAecTBHME U3rMba M Kpy4yeHUs, Ppe3yJbTUPYIOIIHE
MOMEHTHI.
66. PacueT BasoB, paboTaromux Ha U3rH0 ¢ KPyUYECHHUEM.



67. Ilonarue 00 ycToMunMBOCTH cTepkHel. Kputnueckas cua.

68. dopmyna Dinepa IsI KPUTUYECKOW CWIIBI. [MOKOCTH CTEpXKHS W
BIIMSIHHE CITOCOOOB 3aKPEIICHHS HA BEIMYMHY KPUTHUYECKOM CHJIBI.

69. PacyeT Ha yCTOMYHUBOCTD CKATBIX CTEPKHEM.

70. KpuBsie Opychsa, obmacth ux mnpumeHeHus. OcoOEHHOCTH pacdeTa
KPUBBIX OPYCHEB.

71. JluHaMu4eckoe JEWCTBHUE HArpy3oK. Y4YeT CWI HHEpUUU [pU
PaBHOYCKOPEHHOM JIBUKEHHUH.

72. Yupyrue KoyneOaHUS DIIEMEHTOB KOHCTpyKiuil. CBoOoaHble W
BBIHY>KJICHHbIE KOJIEOaHMUS.

73. CobcTBEeHHBIE KOJIEOAHUsI CUCTEM C JIMHEWHBIM 3aTyXaHUEM.

74. Yactota u mepuojl koyieOaHui. SIBJeHNE pe3oHaHca M €ro 3HaueHue B
TEXHUKE.

75. Pe3onanc BasioB. Kputnueckoe uuciao o00poToB Baja.

76. HanpsixeHue npu yrpyrom yaape.

77. PacTArMBaIOIINNA, CKPYYHBAIOLIUN U U3rHOAIONIUI yIaphl.

78. IloHsiTHE O BOJIHOBOM TEOPUU yaapa.

79. MexaHn4ecKue CBOWCTBA MAaTEpUAIIOB MPU yAape. Y AapHasi BA3KOCTb U
IPOYHOCTb.

80. SBiIeHME yCTAIOCTH MaTEPUAIIOB, POIIECCHI, BHI3BIBAIOIINE YCTAIOCTD.

81. O6mue XxapaKTepUCTUKH LIMKJIOB HArpy>KEHUs U MpeAesl yCTalOoCTH.

82. Pacuer MatepuasioB Ha BHIHOCIUBOCTb.

83. Koaddurment 3amaca MpOYHOCTH MPHU YCTAIOCTH MATEPUAJIOB, €T0
OIIpEJIEIICHHE.

84. IToHsiTHE O MAIOIMKIIOBOM YCTaJIOCTH MaTEPUAJIOB.

85. @akTophl, BIUAKOUIME HA YCTAJIOCTh MaTEpPUAlOB: KOHILIEHTpAIUs
HaIpsHKeHUH, MaciTaOHbIN 3P pekT, kKauecTBO 00padOTKH MOBEPXHOCTH.

86. OO1IME TOHATUS MEXAHUKHU Pa3pyLLIEHUS.

87. Xpynkoe paspyuieHue 3aaada ['puddurca.

88. Pacuer Ha MPOYHOCTH KOHCTPYKIHM C TPEIIMHAMM.

89. Knaccudukauuss KOMNO3UIIMOHHBIX MATEpUAJIOB, WX JIOCTOMHCTBA H
HEJIOCTATKHU.

90. XapakTepuCTUKH MTPOYHOCTH OJIHOHAIPABICHHBIX KOMITIO3UIIMOHHBIX
MaTepHaoB.



