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1. Ilesn m 3agauy 0CBOEHHS NHCHHUTLIHHBI

Heab0 NHCUMIUIAALI ABJISETCH H3y4YeHHEe OCHOBHBIX MOHATHH W TIPHHIMIIOB BhITIOJHEHHS
PacyeToB Pa3IMYHbBIX 3JIEMEHTOB COOPYXKEHHH Ha IPOYHOCTD, JKECTKOCTh, YCTOWYMBOCTE. Takke Lieb
JMCLMIUTHHBL SIBIISETCA - 3AI0KHMTE (YHIAMEHT [JIA IPAMOTHOTO IPOCKTHPOBAHMS HHKEHEPHBIX
KOHCTPYKLIHH,

3agauamMu Kypca siBJISIIOTCS:

- M3YYuTb OCHOBHbIE BHIBl Ae(OpPMAUMi M [PHEMBI OLIEHKH TPOYHOCTH SIEMEHTOR
KOHCTPYKLIHH;

- Hay4yuth OyIyIIEro HH)KEHEPA YMEHMIO TPEJCTaBUTh paGoTy 3eMeHTa MpH [OMOLIM
YIPOILICHHOH PACYETHOH CXEMBI H COOTBETCTBYIOIIMX AHATHTHYCCKUX 3aBUCHMOCTEHM — (DH3MKO-
MaTeMaTH4eCKOH Mone/H paboThl KOHCTPYKIIHH;

- JlaTh OUEHKY TIPOYHOCTH CYINECTBYIOWIEH KOHCTPYKLIMM, NPOBECTH ONTUMH3ALMUIO €&
[apaMeTpoB H T.A.

CTymeAT N0/KeH 3HAThL: OCHOBHbLIE MOHATHS M YIPOLLEHHS CONPOTHBIIEHUS MaTepHAIOB,
OCHOBHBIE IIPHEMBI ONPENICNICHHST BHYTPESHHUX YCHIIMH W HATIDS/KEHMM JUI KaXKaoro Buaa Aeopmartuit;
OCHOBHBIEC AHAJIHTHYECKHE 3aBUCHMOCTH, OTPEIe/SIONIME XapaKTep MPOYHOCTHBIX PACYETOB, PACYETOB
Ha JKECTKOCTh M YCTOHYHMBOCTE 3JIEMEHTOB KOHCTPYKIMM, 4 TAK)KE METOAbI ONTHMH3ALWH OCHOBHEIX
MapaMeTpoB 3JIEMEHTOR,

CrynenT A0/UKeH yMeTb: MPOM3BONMTh PacueThl HA MPOYHOCTb M JKECTKOCTh CTEpIKHEH 1
CTEP/KHEBBIX CHCTEM TMPH PACTSHKEHHH-CKATHH, KPYYEHHH, M3TMOE M CJIOXKHOM HATPYKEHHH NpH
CTaTHYECKOM M YAAPHOM MPHIOKEHHH HArpy30K, PacyeThl TOHKOCTEHHBIX O0OJIOYEK BpalleHHs I10
Ge3MOMEHTHOH TEOPHH, PAcUeThl CTEPIKHEH HA YCTOMYHBOCTE; ONPELensTh AehOPMALMU H HATIPSKEHHS
B CTCPXKHEBBIX CHCTEMaX MPH TEMIEPAaTypHBIX BOSACHCTBHAX; MCIONB3YSs COBPEMEHHYIO
BBIYHMCITUTENIBHYH) TEXHHKY, ONpPEeNaTh ONTHMANBHBIE AapaMETPbl CHCTEMBI NIPH M3MEHEHHM OAHOIO
HITH HECKONIBKHX I1apaMeTpoB.

2, Mecro mucuunaunel B crpykrype OIl 6akanaspuara

CoBpemeHHast [eHCTBUTENBHOCTL TpeGyeT YCKOPEHWsS HAayYHO-TEXHHYECKOTO TpOrpecca,

TIOBBIIICHHS] KOHKYPEHTOCIIOCOOHOCTH  BBIMYCKAEMOH TIPOAYKUMH, CHWKEHHS MaTepHalIOeMKOCTH
KOHCTPYKIMH,  [OBBIIUCHHA  MPOM3BOJMTENBHOCTH,  [OJIFOBEYHOCTH, HAJEKHOCTH  MALLKH.
HcrmouunrenbHas poiib B 0GecredeHHH 3TOT0 TIPOLEcca NPUHAIISKHT HHKEHEPaM, KOHCTPYKTOpaM,
MAIIMHOCTPOUTENAM. 3HAYUTENbHAA POITb B QOPMHUPOBAHMH OONHKA MHKEHEPOB LIMPOKOTO MPOodHIs
OTBOJHMTCA INHCLHMIUTHHAM ODIIEHHKEHEPHOr0 LMKNIA W, B YaCTHOCTH, AucLMIUIMHE «CONMPOTHBICHHE
MartepuanoBy. Cosfaas HOBYIO KOHCTPYKLMIO, MHKEHED HA3HAYaeT IMepBOHAYAJIbHBIE pa3Mephl ee
3MIEMEHTOB, TPOBO/S MPOYHOCTHBIE PAcyeThl METOJAMH CONPOTHBIEHHWS Marepuanos. JlaneHeimii
pacueT KOHCTPYKLIHH, Kak IMPaBHIIO, MPOM3BOAWUTICA C MOMOINBH0 DBM YHCIEHHBIMH METOZAMH C
MCTIONIb30BAHHEM TTAKSTOB MPUKJIAAHBIX nporpamMM. OOHAKO A/1i aHaIM3a JOCTOBEPHOCTH MOTy4aeMbIX
Pe3yIBTATOR HCIOJIB3YETCA CPABHEHHE C PE3YNIBTATAMH PACUETOR 110 YIPOIIEHHBIM MOJEISIM METOAAMH
CONPOTHMBIIEHHS MaTepHAJIOB.
HAuctmriHa  «CONpoTHBISHHE MaTepHanoB» 0GasMpyeTcs Ha 3HAHWAX, [ONYYEHHBIX B TIpOIECCE
n3ydenus Kypcos «®Dusuka», «MartemaTtuka», «Matepuanosenenue», « TeopeTuueckas MexaHHKay W, B
CBOIO OYepe/lb, siBiiseTcs Ga3oH [ u3ydeHus KypcoB «JleTaqn MallWH W OCHOBBI KOHCTPYHPOBAHHAY,
«KoHCTpYKIKS M OCHOBBI PAacu&Ta SHEPreTHIECKHX YCTaHOBOK», « CHIIOBbIE arperaTehy U IPYrux.



3. Ilepeuens miuanupyempIx Pe€3yILTATOB 00y4eHHsI O AMCIHILIHHE, COOTHECCHHEIX
¢ ITAHUPY eMBIMH PE3yIbTATAMH 0CBOEHHSI 00pPA30BATENbLHOI MPOrpaMMBel.

B PE3YNbTAaTe OCBOEHUA JHCLIUITIIHUHEI GaKEIJ'IaBp JOJBKEeH 06H&,II8,TB CIIEOYHOIUMHA
HpO(bGCCHOHaJ‘l}SHBIMH KOMITETEHIUAMM:

- TOTOBHOCTBIO INIPUMEHSATH CHCTeMY (DyHIAMEHTANBHBIX 3HAHIIL (MaTeMaTHYeCKHX,
€CTECTBEHHO-HAYYHEIX, HH)KEHEPHEIX, IKOHOMHYECKHX ) JULS HAEHTHHUKALIH,
(QOPMYIIMPOBAHHS W pEIEHUS TEXHHUCCKHX H TEXHOIOTUYECKHX MPOOIEM 3KCIUTyaTaluu
TPAHCIIOPTHO-TEXHOMOTHYECKUX MAIIWH M KoMILekcos (OITK — 3%

B pesynerate 06yvenus mucuunnune CTYIEHT OOJLKEH:

3HATH:

- OCHOBHBIC Hay4HBIE OCHOBBI TEXHOJOTHYECKHMX MPOLECCOB, HA KOTOPBIX OCHOBAHEI
TIPHHIATIE! NEHCTBUS 00BEKTOB MPodecCHOHATLHOH JNEeATETFHOCTH,

yMeTh:
- IPUMCHATh METOAbI HAYYHEIX MCCIENOBAHHNE B 06IacTH SKCITyaTalui TPaHCIOPTHO-
TEXHOTIOTHYECKHUX MAIlHH H KOMITIEKCOB;

BJIAJETh:

- HaBRIKAMH MaTEMaTHIECKOTO OMUCAHMS (DH3HYECKHX IIPOLIECCOB U PEIIEHUS TUITOBBIX
3a1]a9 B paMKax Npo(ecCHOHATHHOM ACATEIBHOCTH, METONAMH MaTeMaTHYECKOTO AHAIH3A U
MOJICTHPOBAHUS, TEOPETHYECKOTO H IKCIIEPHMEHTAILHOTO HCCIIEIOBAHHS,



4. O6bem aHCIMIIMABI H BHABI y4e6HOI padoTel
4.1.  OO6bem AMCHUMNIHHEI ¥ BUABI y4eGHOI paboTeI o ouHo opme 06yuenns

O6mas TpymoeMKoCTb JHCHHIIMHBI COCTABASET 3 3adeTHbIe enuHHNBI (108 yacos).

Bcero CemecTpsl
Bun y4e6Hoit paborsl qacos/ 3
3aq.ex
Konrakrasre gace1 (Bcero) 51,25/ 51,25/
1,424 1,424
B Tom unce:
Jexmuu (JI) 17/0,472 |17/0,472
IIpakTH4eckue 3aHaTHI (I13) 17/0,472 [17/0,472
Cemunapsr (C) 17/0,472 |17/0,472
Jlabopatopusie padotel (JIP)
Konrakras paGora B nepuos arrecranuu (KPAT)
CamocTtosTensHas pabora o PYKOBOJICTBOM 0,25/ 0,25/
npemonasarens (CPIT) 0,007 0,007
Camocrositeibnas padora (CP) (Beero) 56,75/ 56,75/
1,576 1,576
B Tom yncre:
Pacuetno-rpaduyeckue paGoTs: 50/ 50/
1,389 1,389
Pedepar, noxnan 6,75/ 6,75/
1,187 1,187
Kypcogoit mpoekr (paboTa)
Kontpons (Beero)

®opma IPOMEKYTOUHOMN ATTECTALUH: 3a4eT 3aueT
(3auer, ox3aMen)

Obmas Tpynoemiocthb (qacei/ 3.€.) 108/3 108/3




4.2.  O0bem gHCHHIIMHBI 1 BH/IbI y4eGHOit paboThl m0 3204H0i] dbopme o0yuenna

O6mas Tpyroemkxocts AHCIHIIHHBI COCTABJISIET 3 3aYeTHbIe eauHupI (108 yacos).

r Bceero CemecTpsr
Bun yueGuoii paGorer qacos/ 3

3a4.eq

Kourakranre yacnr (Bcero) 10,25/ 10,25/
0,285 0,285

B Tom ymcrre:

Jlexmuu (J1) 4/0,111 | 4/0,111

IIpaxTudeckue sagsTus (I13) 4/0,111 | 4/0,111

Cemunaps (C)

JlaGopatoprsie paGoTer (JIP) 2/0,056 | 2/0,056

KonTtaxtuas paGora s epuox arrectanun (KPAT) 0,25/ 0,25/
0,007 0,007

Camocrosrensaas paborta 1oJ PYKOBOACTBOM

npenonasarens (CPIT)

Camocrositensuas pabora (CP) (Beero) 94/ 94/
2,611 2,611

B Tom yucre:

Pacuerno-rpaduueckue paboTer 94/2,611 |94/2,611

Pedepar, noxman

Kypcosoii mpoext (pabora)

Konrpoas (Beero) 3,75/ 3,75/
0,104 0,104

®opMa poMexyTOUHOM aTTecTaiy: 3a4er 3a4er

(3a4eT, sKx3amen)

Obmas Tpynoemkocts (uacnr/ 3.e.) 108/3 108/3




5.

CTpykTypa u conepkanHe IHCHHILIHHBI

5.1.  CrTpykTypa [ucnMIUIHHBI A/ 09YHOI dopmbI 00ydenns
Buner yaeGuoii paboter, Britouas Dopmsl
CaMOCTOATENNBHYIO0 paboTy H TPYIOEMKOCTh TEKYILEro
8 (B yacax KOHTpOJIs
H yCneBaeMoCTH

Ne Pssei % (no nedenam

i JHUCLUILTHHEL & = = = cenecmpa)

I 5 - = a < E é A ®opma

& O = & O z ©  [mpomexyTouno
T & i aTTecTauuu
(no
cemecmpant)
3 cemecTp

1 |Bsenenwe. Koncnekr
Llentpanshoe TEMBI.
pacTsKeHHe-CKaTHe., TectoBrle
Pacuer crartuuecku A 2 2 6 3a/laHusl,
OIIpENeNUMBIX u| 12 Pemenue 3anau
HEOTIPeAeIUMEIX no teme. PI'P
CHCTEM TIpH Nel
PaCTAAKEHHH-CHKATHH.

2 |CaBur W KpyueHwue. Koncriekr
Kpyuenue crepineit TEMBI.
KPYITIOTO CeYeHus. 2 5 5 6 Pewenne 3anau

3-4 no TEME.
TectoBbIe
3a/1aHus.

PI'P Ne 2
3 |T'eomerpuueckue Koncniexr
XapaKTePUCTHKH TEMBI.
2 2 2 6
MONEPEYHBIX 5-6 Pewenne 3anau
CEUSHHME. no teme. PI'P
Ne 3

4 [TIpamoii Koncriekr
MOTMEPEYHBIH  U3rHO. TEMEI.
Hanpszkenns  npu TectoBble
YHCTOM 7 3a/laHud,
NOTICPeYHOM M3rube.| 7.g E 2 2 6 PTP Ne 4
Pacyer cratmuecku
OTIpeIeTuMBIX
CTEPXKHEBLIX CHCTEM
npu usrube.

5 |llepemewenue npu Koncnekr
usrude. TEMBI.
Huterpuporanue Pemenue 3amay
M depeHuHansHoro 2 8 10 TeMe.
YPaBHEHHS YOpPYTOi 9-10 2 2
JIMHAH Bankwu.

Cnoco6
Bepemaruna.

6. |Cnoxnoe 11-12 2 2 2 6 Koncnekr

CONPOTHBIIEHHE. TEMBI.




Kocoit u3rub.
Brenentpennoe
pacTsKeHHe-CIKATHE.
Pacuer mo Tteopuam
IPOYHOCTH.

Pemenue zamauy
1o TEME,
TecToBbIe
3aganus, PI'P
Ne 5

JuHaMuueckoe Koncnekr
HarpyxeHe (pacyer TEMEL,
3JIEMEHTOB Pemenwe 3anau
KOHCTDPYKLMH npH| 13.14 2 2 2 6 IO TEMe.
JIBHKESHHH c PT'P Ne 6.
YCKOpEHHEM UM TmpH
ynape).
Yeroituneocts Koncnekr
JNIEMEHTOB TEMBI.
KOHCTPYKIIMH. 5 oy 5 6 Pemenue 3anau
PaGora xoHcTpykimu| 15-16 IO TeMe.
3a npenenamMmu TectoBbIe
YIPYTOCTH. 3ajjaHua. PI'P
Ne 7
O6onouku. Koncniexr
IMurnmyeckoe 17 | 1 1 6,75  |TeMsl.
Harpy;xeHue. Pemenue 3agau
10 TeMe,
IpomerxyTounas 3a4eT B yCTHOl
arTectarms 17 0,25 hopme
HUTOIO: 17 17 17 025 56,75
3




5.2. Crpykrypa AHMCHHILIMHBI JJIsi 3209HOH (opMbI 00yuenns

Bunp! yueOHoi paboThl, BKIHOYAd CaMOCTOSTENbHYIO paboTy U

TPYAOEMKOCTh
No B 4acax)
1/ Pazgen mUCIMITTHHEI s =
n £ & < = é o
= g ° & By £ A O
S g
1 |Beenenue. LlenTpansHoe
pacTsKeHHe-CHKaTHE. Pacuer 10
CTATHYECKH OMpPEAeIUMBIX U
HEOINpPEeJeNUMBbIX CHCTEM TIpH
PACTSKEHUU-CKATHH.
2 |Cppur ¥ kpyuenwe. Kpyuenwe 10
CTEpsKHEH KPYTJIOTO CeYeHHS.
3  |T'eomeTpHUEcKHe 2 2 10
XAPaKTEPUCTHKH  TMONMEPEeYHBIX
CeueHHUH.
4 |TIpsmoit momepedHbId  W3rHO.
Hanpsokenuss npu  4HCTOM M
nonepedHoM  u3rube. Pacuer 14
CTATHYECKH OTpeeTUuMBIX
CTEPIKHEBbIX CHCTEM npH
usrube.
5 |llepemewmenne mnpu  H3rubde.
Hurerpuposanue 10
MH((EPEHIHATBEHOTO 2
YpaBHEHHS  yNpYrod  IHHHH
Ganku. Crnocob Bepemaruna.
6. |CnoxkHoe cONpOTHUERNGHHE.
Kocoii u3rub.
BHeueHTpeHHOE  PAaCTSLKEHHEe- 10
ckaTie. PacueT To TeopHAM
IPOYHOCTH.
7. | duHaMu4eckoe Harpy;keHue
(pacuer JIEMEHTOB ) > 10
KOHCTPYKUIMH TIPH ABWKEHHWH C
YCKOPEHHEM U NPH yaape).
8. |YcroiunBOCTh DIIEMEHTOB
KOHCTPYKLIMH, 10
Pa6ora KOHCTPYKLIHH 3a
npefenaMy YIpyrocTH.
9. |O6onoukw. 10
[TMKIHYeCKOe HArpy KEHHE.
[TpoMexyTOTIHAS ATTECTALHA: .5 3,75
3a4yeT B yeTHOH popme ?
HTOrO: 4 4 2 025 3,75 94
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5.4.  TlpakThuecKHe H CEeMHHAPCKHE 3AHATHSH, HX HAHMECHOBAHHE, coaepiRanHe H 00beM B
gacax
Obmnem B uacax /

Ne TPYAOEM-KOCTE B

e Ne pazpena HanmenoBanne HPAKTHYECKAX H A

o AHCHHILIHHBI CeMHHAPCKHX 3aHATHIH

(010]0) 3®0

1. Beenenne.  LlentpaneHoe | Pacuer craTruyecku OTIPENETHMEIX U
pacTaKeHHe-CKaTHE. HEOTIPEIE/IUMBIX ~ CTEPIKHEBBIX CHCTEM 2/0,055
Pacuer CTATHYCCKH | NPH PACTLKEHUM H CkaThu, PTP No 1.

OTIPEZIeNIUMBIX 1%}
HEOINpPEIe/IUMBIX  CHCTEM
IIPH PACTKEHHH-COKATHH.

2. Cunsur H Kpyudenue. | Pacuer TEMEHTOB KOHCTPYKIIHH,

Kpyueuune CTepIKHEH | paboTarOIMX B YCIOBHAX CHABHTa W 2/0,055
KPYIJIOrO CeYEHHS. KpPYYEHHSI.

3. I'eomeTrpuueckue Pacuer  OCHOBHBIX  reoMeTpHYECcKHX 2/0,055
XapaKTePUCTUKH XapaKTePHCTHK CEYEHUIA. 2/0,055
MONEePEeYHBIX CEUESHHH.

4. ITpsamoii nonepeyHeli | [loctpoeHue smiop momnepedHeIx cum u
u3rub. Hanpsokenus npu | msruGaromux  MomenToB. OrnpeseneHne 2/0,055
YHCTOM M TIOINEPEYHOM | OMACHBIX CEHEHHH, [POBEpKA MPOYHOCTH
usrube. Pacuer cratuvecku | Ganku. Pacuer cratiyecky ompeeniMbix
OMpEJeNHMBIX CTEPIKHEBBIX | CTEPIKHEBBIX CHCTEM IPH H3rHbe.

CHCTEM MpH u3rube.

S. | lepemeienue npu usrube. | Onpenenenue nepemernenuit npx u3ruGe
Hnrerpuposanue METOIOM HHTETPHPOBAHUSA 2/0,055
JuddepeHIHATBHOTO auddepeHIHaATEHOrO YpaBHEHUS
YPaBHEHUs YNPYTOH JIMHUH | YNPYTOH JIMHUM Gaiku.

Bankn. Cmocod
Bepeiaruna.

6. Cnoxnoe compoTuBnenne. | Pacuer  craTHuecku OTpeaeIHMBIX
Kocoit uaru6. CHCTEM, paboTaloMX B YCIOBMAX 2/0,055
BHernenTpenHoe CIOXKHOTO CONPOTHBIEHUS (KOCOH H3rub,
pacTKEHHEe-CKaTHe. BHELCHTPEHHOE PACTKEHHE M CiKaTHe,

Pacuer o TEOPHSM | PAacyeT MO TEOPHSM MIPOYHOCTH).
[IPOYHOCTH.

7. | JuHamuueckoe Junamuaeckuit pacuer. Pacuer
Harpy >KeHue (pacuet | 5MIeMEHTOB KOHCTPYKLMH, IBHTAIOL{UXCS 2/0,055
SMIEMEHTOB  KOHCTPYKUMH | C YCKOPEHHEM H B YCIOBHAX YAAapHBIX
npH JBHKEHUH C | Harpy3oK.

YCKOPEHHEM U IPH yaape).

8. VeroiunBoCcTE  3meMeHTOB | PacueT  anemeHTOB KOHCTPYKUHH Ha 2/0,055
KOHCTPYKIIHIA. YCTOHYMBOCTS. 2/0,055
PaGora koHCTpykuMu 3a | Pacder 97eMEHTOB KOHCTPYKLMH  3a
npee/IaMU YIPYTOCTH. MpEeeNnaMH YIpyroCcTH.

9. OGomoukH. Pacuer cuMmerpuunbix o06onouek o
[ukiuyeckoe HATPYKEHHE. | GE3MOMEHTHOM TeopHH. 1/0,027

BEIHOCTHBOCTE 3/1EMEHTOB KOHCTpPYKIMiA.
Ocobennoctu onpeneneHus
BBIHOC/THBOCTH KOHCTPYKTHBHBIX
JIEMCHTOB
Hroro: 17/0,472 4/0,111




5.5,

JlaGopaTopHble 3aHATHA, HX HAHMEHOBAaHHe H 00beM B Yyacax

O6bem B yacax /

Ne Ne pasaeJia HaumenoBanue NMPAKTHYCCKHX H TPYAOEMKOCTD B 3.€.
o/n AUCHHNTHHBI CEMHHAPCKHUX 3aHATHI
(010]0) 300

1. | Beemenue. ILlentpanbHoe | CTAaTHYECKH OMpENETUMEIE CTEpPIKHEBBIE
pacTaxKeHUe-CKaTHE. CHCTEMBI TIPH PACTSUKEHUH M CHKATHH. 2/0,055
Pacuer CTAaTHYECKH
OnpenenuMbIxX H
HEONpeJeNMMBIX  CHCTEM
NP PACTSKEHUH-CHKATHH.

2. | Casur v kpydenwe. | Cneur M Kpydenue.  CTaTHueckH
KpyueHue CTepiKHEH | ompemenuMble W Heompeneaumele cucremsl | 2/0,055
Kpyrjioro CeUCHHA. NPH KPYYESHHH.

3. | I'eomerpuueckue OcHOBHEIE TeOMETPHIECKHE
XapaKTEPUCTHKH XapaKTEPUCTHKY CEUCHHUH. 2/0,055
HOIEPEeYHBIX CeUeHHH.

4, | Ilpamoit nonepeuHeli | TIpamoi NOTePEYHBIH H3ruo..
usrub. Hanpsxenws mpu | OmpeneneHume  omacHeIX — cededuif, | 2/0,055
HHCTOM M TIOTEPEYHOM | rpopepka MPOYHOCTH OAKH.
usrube. Pacuer craTudecky
OTIpeIeIUMbIX CTEPHKHEBBIX
CHCTEM TIpH H3rube.

5. | Hepemewenue npu nsrube. | OnpezencHre nepeMeneHni npu
HuTerpuposanue IPAMOM TIOTIEPEIHOM U3THOE. 2/0,055 2/0,055
Iud hepeHIHATEHOTO
YpaBHEHHS YIPYTOH JTHHHH
Banku.

6. | Crmoxnoe conpotuBneHue. | CTaTHUECKH  ONpPEJE/TMMBIE  CHCTEMEL,

Kocoit uaru6. paboTaioliye B YCIOBHAX  CJIOKHOTO 2/0,055
BueueHntpeHnHoe CONPOTHBIIEHHS (rocon H3ruo,
pacTmKeHHe-CKATHE. BHELIEHTPEHHOE PAacTsHKeHHE U CHKaTHe,

Pacuer o TEOPUSIM | COBMECTHOE  [CHCTBHE KpPY4YeHHA H
MPOYHOCTH. msruba).

7. | Huuamudeckoe JdunaMuueckoe HArpyKeHHUe.
HarpyxeHue (pacuer | ConpoTHBiIeHHE 3IEMEHTOB 2/0,055
3JIEMEHTOB  KOHCTPYKLHH | KOHCTPYKLIUH, JBUTAIOLIMXCA c
TpH JBHKEHHH C | yckopeHHEM W B YCIOBHMAX YHApHBIX
YCKOPEHHWEM H MPH YAApe). | Harpy3ok.

8. | YcroitunBocTe 9eMeHTOB | YCTOMYMBOCTE — TMpPOJONBHO  CXKATBIX
KOHCTPYKLIHH. 3JIEMEHTOB KOHCTPYKLHH. 2/0,055
Pabora koHcTpykuMu 3a | PaGora 9/1eMEHTOB KOHCTPYKUMH 3a
NpeaeIamMy YIPYrocTH. npejieNaMH YIPYTrocTH.

9, | OGonoukH. Pacuer cuMMeTpHuHBIX o0OomoYeK Mo
[{ukmrueckoe HarpykeHHue. | 6e3MOMEHTHOH TEOPHH. 1/0,027

BrIHOCITHBOCTE 3/IEMEHTOB KOHCTPYKLIHH.
Hroro 17/0,472 2/0,055
5.6. IlpamepHasi TeMaTHKA KypPCOBRIX MpoeKTOR (pador)

Kypcogoii npoekt (paboTa) yueOHbIM IITAHOM HE MPELyCMOTPEH.




3.7.

CamocrosiTenbHas paboTa ofydalomuxcs

Conep:xanne u 00beM caMocToATe IbHOH paGoThl 06yUaromIHXCs

O0Bbem B yacax /

Ne Pazpnens: u Temel paboueii Tlepevent noMaMHHX
3aJaHMii H Jpyrux Cpokn TPYAOEMKOCTD B
S e e BOTIPOCOB 15l BbINOJIHEH Sk
4 CaMOCTOSTEILHOTO €aMOCTOSITETLHOTO Hs
n H3yYeHnst 0o®0 300
H3yYeHusl
3-i cemecTp
1. | Beenenue. LlenTtpanbHoe | KoHCnekT TeMel.
pacTsikeHHe-cxxatue. Pacuer | Pemienne 3amau  mo | Hemens 1-2
CTaTH4YeCKH ompenenuMblx H | Teme. PI'P Nel 6/ 10/
HeonpenenuMelx cucteM NpH | OCHOBHBIE 0.166 0277
PACTsDKESHHM-CHKATHH. MEXaHHYECKHE ’ ’
- XapaKTePUCTHKH, HX
onpeseneHne
2. | Cpeur u kpyuenue. Kpyuenue | KoHcnekr TEMBI.
cTepxHed kpyrnoro ceueHuda. | Pemenne 3amau mo | Henena 3-4
Tteme. PTP Ne 2 6/ 10/
Cratuyecku 0,166 0,277
HeOoTpeIeTuMbIe
CHCTEMBI IPH KPYYEHHH
3. | l'eomerpHueckue Koncnekr TEMBL. 6/ 10/
XapaKkTepUCTHKK ImonepeuHblX | Pemmenwe 3amau  mo | Hepmens 5-6 0.166 0.277
CEYEHHH. Teme. PTP Ne 3 ? ?
4. | IIpsmoit monepeuneid w3rud. | Koncnekr TEMBI.
HanpsoxkeHust npu umctoM M | Pemenwe  3amau 1o Henens 7-8
nonepeddom u3rube. Pacuer | Teme. PTP No 4 6/ 14/
CTATHYECKH OTIPEACTTHMBIX 0,166 0,388
CTEp/KHEeBBIX  CHCTEM  IIpH
mrube.
5. | Ilepemewienue mnpu wusrube. | KoHcnekr TEMEL.
WnTerpupopanue Pemenne 3apmau  no Henens 9- 8/ 10/
,E[H(b(bépﬁHHPIaJ'IbHOl"(z TEME. 10 0222 0277
YPaBHEHHA YNPYrod JHHHH
fanku. Cnoco6 Bepearusa.
6. | CnosxHOe COMpOTHUBIIEHHE. KoncnexT TeMbl.
Kocoii usrud. Pemennie 3zamau mo Henens 11- 6/ 10/
BHeueHTpeHHOE pacTsKeHHe- | TeMe. 12 0.166 0277
oxarue. Pacuer mo Teopusm | PTP No 5 i i
TPOYHOCTH.
7. | HIuHamuueckoe  HarpysxeHue | KoHcnexT Temel.
(pacuer anementos | TP Ne 6. Pemenwe | Hemens 13- 6/ 10/
KOHCTPYKIMH TIPH ABMKSHHM C | 337134 O TEME. 14 0,166 0,277
YCKOPEHHEM U NPH YAape). PT'P Ne 7
8. | VcroitunusocTs aneMeHTOB | KoHCcneKkT TeMsl. Henens 15-
KOHCTPYKLIHH. Wnterpuporanue 16
PaGoTa  KOHCTpYKIMH  3a | AM(GhepeHIHaTLHOrO 6/ 10/
MpeaenaMy yrnpyrocTy. ypaBHEHHH uzruba. 0,166 0,277
Pemienre 3amau Mo
teme. PI'P No 8.




Obonouku. KoncrnekT Temsl, Henens 16-
Huxmuyeckoe HarpykeHue. Onpenenenne 17
nepeMeleH i 6,75/ 10/
cniocobom Beperneruna. 0,187 0,277
Pemenuwe 3amay o
TEME.
HUTOro: 56,75/ 94/
1,576 2,611
6. Ilepeuens yueGHo-MeToaMIECKOr0 0BecedeHus AJISL CAMOCTOSATENLHOM

PatoTel 00yHAXOUXCH [0 NHCHHILTHHE (Momynr0).
6.1. Metommueckue ykasanus (coGeTBeH b paspaboTku)

YuebHO-MeTOIMUECKOE  TOCOGMe 10 AHCHMIUIMHE "Conporusnenne  marepuanos"
[OnexTpoHHbIi pecype]: mus CTYNCHTOB TEXHHYECKHMX CIelHanbHOCTEH U HallpaBlIeHHH
TNONrOTOBKH O4HOH H 3a0uHOH opM ofyuenus / [coct.: CaeHko H.H., Crepexosa H.B.]. -

Maiikor: Marapun O.r., 2015. - 107 c. - Pesxxum JlocTyna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100025092

YueGHo-MeTonndeckoe mocofue I BLITIOTHEHHS pacHeTHo-rpaHyeckux paGoT mo kypcy
«ConpoTHBNeHHe MaTepHaIoB [Onextponnsii  pecype]: s CTYLAEHTOB TEXHHYECKHX
CNeNHANILHOCTEH W HANpAB/ICHH OATOTOBKH (O4HOM M 3304HO hopm obyuenus) / coct. A.3.
Ynxyxy, H.H. Caenko, H.B. Ctepexoa — Matikon, MIT Marapun O.T"., 2011. — 75 ¢. - Pesxum
noctymna: http://mark.nbmgtu.ru/libdata.php?id=1000053068

6.2. JIutepaTypa JuId caMOCTOSTeTbHOMH paboTer

Cxuptnamze, A.I'. ConpoTueieHue matepuanos. B 2-x u. U.1 [DnekTpouHsrii pecypc]: yuebHuk
/ AT. Cxuptnanze, A.B. Yekanun, B.B. Bonkog. - Mockga: KYPC: HHOPA-M, 2018. - 272 ¢.
- 9bC «Znanium.com - Peskum noctyma: https://new.znanium.com/catalog/product/933939

Cxuprnamse, A.I. Conporuenenue Matepuanos. B 2-x u. Y. 2 [DnexTpoHHbI pecypc]:
yuebnuk / A.I'. Cxuprnanze, A.B. Hekanun, B.B. Bonkos. - Mocksa: KYPC: HH®OPA-M,
2018. - 192 c. - 3bC «Znanium.com» - Pexcum JOCTyra:
https://new.znanium.com/catalog/product/933947

Cunopun, C.T'. ConpoTHBleHHe MaTepHaios: TEOpHs, TECTOBEIC 3a[aHHS, IIPUMEPEI PEIICHHS
[OnexTponnelii pecype]: yueGHoe nocobue / C.T. Crpopun, @.C. Xaiipyanun, - M. : PHOP -
HMHOPA-M, 2018. - 184 ¢ - 95BC «Znanium.com» - Pexum JocTyna:
http://znanium.com/catalog/product/792606

Estymenko, C.H. ConpoTusnenue matepuanos: COOpHHK 3a1a4 ¢ pelueHusIMH [OnexTpoHHEIH
pecype]: yuebuoe mocoGue / C.M. Ertywenxo, T.A. Hyxmacosa, H.A. Buns6uukas. - M.:
PHOP: HWH®PA-M, 2017. - 344 ¢. - DBC «Znanium.com» - Pexum JocTyna:
http://znanium.com/catalog/product/792242

Arapos, H.M. ConporuBienne matepualios B MpuUMepax W 3anavax [OneKTPoHHbIH pecype]:
y4ebroe nocobue / H.M. Atapos. - M.: WHOPA-M, 2017. - 407 ¢. - 3BC «Znanium.comy -
Pexum nocryna: http://znanium.com/catalog. php?bookinfo=872437

Mesenknit, T. JI. Conporuenenue MatepuajoB [DNeKTPOHHEIH pecypc]: yuebumk / T .
Mesxenxuii, I'. T. 3arpe6un, H. H. Pewernux; mox o6w. pen. T, II. Mexeukoro, I'. T. 3arpe6una.
- M. Jamkor u K, 2016. - 432 ¢. - DBC «Znanium.com» - Pexum JocTyna:
http://znanium.com/catalog.php?bookinfo=414836

Jlorsunos, B.B. Conporusnenue Matepuanos. JlaGopatopusie paGoTsl [DnekrponHbIit pecypel]:
y4ebHoe nocobue / Jlorsunoe B. B., Bonocyxun B. A., Eerywmenko C. U, - M.: PHOP, UHDPA-



M, 2016. - 212 ¢ - D5BC «Znanium.com» -  Pexum JlocTyna:
http://znanium.com/catalog. php?bookinfo=537040

Mymopues, A.H. C6opuuk 3amay mo COTPOTHBIEHHIO MaTepHaoB [DeKTpoHHbIi pecypcel:
yuebHoe mocobue / A.H. Mywmopues, E.A. ®ponos. - M. @opym: HHOPA-M, 2015. - 112 ¢. -
9BC «Znanium.comy - Peskum JOCTyma: http://znanium.com/catalog.php?bookinfo=494537

ConpoTuBNeHie MaTEpHANIOB ¢ OCHOBAMH TEOPHH YIPYTOCTH W IUIACTHYHOCTH: yueGHHK /
B.W.Aunpees u np.; nox pen. I'.C. Bapnansua, HM. Araposa. - M.: HUH®PA-M, 2014, - 512 c. -
9BC «Znanium.comy» - Pexum Aoctyna: http://znanium.com/catalog.php?bookinfo=448729

s @oHI OIEHOYHBIX CPEICTB 115 NpPOBEXEHUA MPOMEKYTOYHOM aATTeCTANHHI
00y4ar0IMMXCS 110 JHCIHILIHHE (monyJr0)

7.1. TlepeueHs KommeTeHuHii c yKasanuem 5TamoB WX (OpPMHpOBAaHHA B mponecce

0CBOeHMst 00pPa30BaTeNLHOI NPOrpaMMBI

Jranel
(opmupoOBaHHS
KOMIETEeHIHH Hanmenosanne yueGupIx ancnuming, bopmMuApyOMUX KoMneTeHnnY B
(Homep cemecTpa fipomecce ocBoeHHs 06pa30BATENLHON IPOrPAMMBI
COrJIacHo yuebHOMY
[UIaHY)
0®0 | 300
OIIK-3 - zomoenocms npumensme cucmemy QyHOAMeHmMansHbIx 3HAH LI (mamemamuueckux,
ECMECMEEHNONAYUHbLX, UHMCEHEPHBIX U IKOHOMUYECKUX) 0N udenmuguxayuu, gopmynupogarnusn
U penienun MEXHUYECKUX U MEXHON02UYecKUX npobiem IKCHY Amauuu mpancropmno-
MEXHONOZUYECKUX MAIUHH U KOMIIEKCOE

1 1 Marepuanosenenne

1 1 Xumus
1.2 1.2 Marematuka
1,2 1.2 Duzmka

2 2 TexHONMOrus KOHCTPYKIMOHHBIX MaTepHaIoB

3 3 Conpomusnenue mamepuanoe

3 3 I'nnpaenuka u runponHeBMonpoBox

3 4 TennotexHika

3 4 TeopeTHyeckas MexaHuka

4 3 OB1uas sneKTpoTeXHAKA U HEKTPOHHKA

4 4 CrieumansHble pazaeisl MaTeMaTHKR

7 7 OcHOBBI pabOTOCTIOCOBHOCTH TEXHHYECKHX CHOTEM

7 8 OcHoBeI TeOpuH HalEKHOCTH COr IACOBAHO
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Teopus Mexanusmos 1 Maumy

ONEKTPOTEXHUKA M 31IeKTPO0GOpYI0BaHUE TPAHCTIOPTHEIX H TPAHCIOPTHO-
[TEXHONOTHYECKMX MallUH U 060py10BaHus

Teopernyeckue OCHOBBI XUMHH BBICOKOMOJIEKY I PHBIX COMHEHHH Ha
* [ABTOMOOHIBHOM TPAHCTIOPTE

OcHOBBI TPHOOTEXHUKH

HOHFOTOBKR K ¢ia4e H cjaya rocyJapCTBEHHOr 0 3K3aMeHa

THonroroska k npoweype 3aunTe! 1 POLE/ypa 3aLHThI BBITTYCKHOM
KBATM(DHKAIMOHHOM paGoTsl
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7.3. TunoBbIe KOHTPOJbLHBIE 3aJaHNUS H HHBIE MATEPHAJIBI, HE00X0AUMBIE ISk
OLICHKH 3HAHHH, YMEHHIi, HABLIKOB H (HJIH) ONBITA AEATEIHHOCTH, XAPAKTEPH3Y IO IIHX
3Tanbl pOPMUPOBAHHS KOMIETEHIIMI B Iponecce 0CBOEHHUs 00pazoBaTeaLHoi
IporpaMMbI

3ananns Qs KOHTPOJILHOMH padoThI (IPHBEIEHO HECKONLKO BAPHAHTOR)
BapuanT 1 (Ilpome:xyTounas arrectanus (Moay.ib) 4-if cemectp)

1) Onpenenuts HanpsuKeHHS W YIUTHHEHHS B KaIOM

: 60[ kH Eg:,_H i“_” Y4aCTKe CTAalNbHOrO CTEP/KHS MOIYNb YIPYTOCTH CTAIH
J 1 ™ 2 M im [ E..=2-10" Tla. [Tnotmans cevenus A=4 cm’.
(ISP I

2) OnpepenuTs BHYTPEHHUE YCHIHA U HATIPSHKEHHS B KAYKIOM YYaCTKE CTEPIKHS. g[ 3A Menb

E.;=2-10"TIa, E,.ep=1-10""TIa, a=0,5m, F=20xH, A=10cm>. l ]
F

. A Tcrans
MF2kHM  Mz2¢HM MeSkHM M=9kHM  Mz2kHm  3) Ha cranbHol Ban yepes N\N

N4Th IIKMBOB MEpeAaeTcs KPYTALIMHA MOMEHT.

| * ! f, , M [MocTpouts  3miopy  KpyTsmlero  MOMEHTa,

j \\ j \ j / \K nofnobpark ceueHuwe Bama npu [t]=90 MIla.

Onpenenurs BeMMYMHY YIila NMOBOPOTA JIEBOTO

1.5m (L LM 1.5 m TOPLUEBOTO CEUCHHS OTHOCHTENBHO MPaBOro.

Monyns caeura G=8:10" ITa.

4) Onpenenuts, Kak W BO CKOMBKO a3 M3MEHATCS OCEBBIE MOMEHThI MHEPLMH MPAMOYrOIbHOIO
CEYEHHS, ECIIU ero
a) BBICOTA YMEHBIIUTCA B 2 pasa?
6) lluprna ysenuuures B 3 pasa? Jlokasats paccysxaeHue (B o6lieM BHAE).

Bapuant 2 (Ilpome:xyTounas aTrectanus (MoIynb) 5-if cemectp)

F 1) ITopo6pars npamoyromsroe (h/b=2) ceuenwe JepeBAHHOrO
m \ N CTEPIKHS, MOABEPrarouierocs neticteuto cunel F=3kH, nunus neficteus
¥ %% ) \ KOTOPOH COCTABNAET ¢ BepTHKANbIO yron 30°, 1=4 M, [6]=10 MITa.
301 =l
2) Onpenenute HEOOXOMMMYIO TONLIMHY CTANBHOH MONOCH HIMPHHON 24 oM, 60

pacTArMBaeMoH NByMs TApajUIeibHbIMM €¢ ocH cuiamu 120 xH, npuioixeHHBIMH

IMOCPENNHE €€ TOJIIMHBI HA PACCTOAHMH 6 CM OT Kpas monocsr, [¢]=180 MITa.

240

3) CrutomHoit CTabHOM Basl KPYTIIOTO MONEPEYHOTo

CEYeHHs B ONACHOM CEUCHHH M0/IBEPraeTes JeHCTBHIO KPYTALIEr0 MOMEHTA
Mz=14 xHM, u wusrubaromero momenta My=12 xHwm. Uz YCIOBHSA
NPOYHOCTH IO TPEThEH TEOPHH I[POYHOCTH, OMPENEIHTH HEOOXOIMMBIH
AUaMeTp Bana, ec/iu J0IycKaeMoe HanpsukeHue [o]=80 MI1a.

4) Kaxoe 13 Tpex ceuennuii cTepkHei HauGoIIee BHITOHO ¢ TOUKM 3peHus 3rnba? Jokaxute. A ¢
TOYKH 3pEHHS pacTsKeHUS (C:kaTH )?



Teernl
Tema: IIpocToe 1 ¢I0KHOE CONNPOTHBIEHHE

Bapnanr 1
1. Kak HaspiBaeTcsl CMOCOOHOCTH TBEPABIX TEN CONPOTHBIATECS BHELUHMM HArpyskam, He
pazpymascs?
1) [IPOYHOCTEIO 3) JKECTKOCTBIO
2) YCTOHYHBOCTRIO 4) BBEIHOCJIMBOCTBIO
. . IA 2. Kakoe ycuiue IeHCTBYeT B ceueHHH A-A?
: ] —R 1) F. 3) --3F.
la N 2) 3F. 4) Hukakoe.
3. OnpefenwTe * BN ~ OSMOPHl  KPYTALIEro  MOMeHTa Ui | T 27
TIPEACTABIEHHOTO Baja. )
1) [ 3)
AR I
2 4 R
) ) [IIII[III!M M
4. Kakyio BenMUMHY pAacCUMTHIBAIOT, CHAB I[OKa3aHue II0
JauMarpaMme B ykazaHHOH Touke A? F
1) npees IponopIHOHAIBHOCTH
2) npenes TeKy4ecTH
3) npemesn ynpyrocT
4) BpEMEHHOE COMPOTHBIIEHHE Al
0
fh g i 5. VKaKkMTE UMCIIO TIOCKOCTEH cpesa g Gonta, MpHBENEHHOTO
P 0 ~—  Ha PHCYHKE
{ ““rr | j 2 1) 1. 3) 2.
6. Kakue HanpsukeHHs IEUCTBYIOT B Touke | ceuenus A - A 6anku?
F 1) JeHCTBYIOT HOPMAJIBHBIE G M KACATENbHBIE T HANPAKEHHS.
: A 2) JNEeHCTBYIOT KacaTel/bHble HANPSLKSHUA T.
f_ —1 1 3 JIEHCTBYIOT HOPMAJIbHBIE HANIPSLKEHHS ©.
A 4) HET HaNpSKEHHH.
i [lo kaxodi ¢opMysie NPOBOAAT IMPOBEPKY IPOYHOCTH cTepxkHa BC, e
HMEIOIIETO pasHble JOMyCKaeMble HANPSKEHHA Ha pacTakeHue [op] U Ckarue F
[6cxl? <
M o AK—_‘
? 1) o=or, 3)
< . o<[c,].
LW 2) GS[U”,\-]. 4) O<Cpy.
[T ® " .
8. Kaxoll BUIl IMEET 3Iopa W3rnbaloIero MOMeHTa AJ14 YKa3aHHOH 6asku?
3 1) Omopa 4. 3) Omopa 2.
2) Omropa 1. 4) Onropa 3.
TIT“TH‘{'N 4
‘«.;LLLL




FE 9. Kaxoif B uMeeT opmMa NOTEPH YCTOHUYHMBOCTH IPH CKATHH yNPYTOro
CTepIKHS, MOKa3aHHOTO Ha pUCYHKe CHIOH F=>F,?

1) 1 3) 3
2 2) 2 4) 4
/3 10. Ins ~ ompeneneHdsl  KPUTHYECKOH  Harpyskd  3a  [PeJesioM
IPONOPIMOHATEHOCTH UCMIONB3YeTesa opMya. ..
4
1) Oiinepa 3) SAcunHCKOTO
2) HopManbHBIX HANPsKEHHH 4) rUOKOCTH CTEPHKHSA
UL e i Kak cooTHOCATCS MaKCHMaslbHble HAIPSDKEHWs B H300payKeHHbIX
| | CTEpHKHAX?
| " zr‘ 1)  OrcyrcTByIoT.
! F 2) PasHsbL
| : 3)"  Bo BTOpOM BAiBO€ GOMBIIE TEPBOTO
' " 4) B nepeoM BaBoe 00jiblLie BTOPOTO.
ol
12. Kakas reoMeTpU4YecKas XapaKTePUCTHKA CEYEHMs BJIMAET HA BEIMYMHY HANpPDKEHHA IPH
KpyUeHHH?
1) CTATHYECKHH MOMEHT 3) IUIOILA/b
2) 0OCeBOi MOMEHT HHEpLIUH 4) MOJAPHBIA MOMEHT HHEPLHH
13. Yemy paBHBI MAKCHMAIIBHBIE HATIPSKEHUA U1 JAHHOTrO Bajia?
- 8M — 96M
1) o= /n 42 3) T = /n 44
— 48M — 24M
D t=" g 0= e
14, Kakas u3 hopMyJi COOTBETCTBYET OCEBOMY MOMEHTY MHEPLIMH [y MPAMOYrOIBHOTO CEUeHHs?
2 2
1) Jy =hb /6 3) o = B /6
3 3 a a=03m
) ="M/ 2 =",
15. Kakoit Bun pedopmanmii BO3HHMKAET B MONEPEYHBIX CEUCHHAX
YKa3aHHOT'O CTePIKHSA?
1) u3rud 3) H3THO C KpyHYEeHHEM
2) Kpy4eHue 4) pacTsKeHHE C H3rHOOM
Tema: IlpocToe 1 c10KHOE CONPOTHBJICHHE
Bapuant 2
1. Kak HasbiBaeTcsi CrIOCOOHOCTH TBEPAOrO Tesia MOC/e CHATHA BHELIHEH Harpy3kd BO3BpallaTh
TIepBOHAYANEHBIE TEOMETPHYECKHE [TapaMeTphI?
1) MPOYHOCTHIO 3) YIPYTOCTBIO
2) JKECTKOCTBIO 4) YCTOHYMBOCTEIO
A 2. Kakoe ycunue nelicTByeT B ceueHUn A-A7
F Fo
g — 1) 2F. 3) Huxaxoe.
| N 2) F. 4) -F.



3. Onpenendre BUI  3MOpBl  KPYTAIIEr0O MOMEHTA Ui T 27 T
NpPEICTaBIEHHOTO Baja. C )
- i il
v [T 5 | |
R i
T T
4, Kakyro BenMYHHY pacCUMTBIBAIOT, CHSB MOKA3aHHE IO Fi
oHarpaMMe B yKa3aHHOH Touke A?
D) Mpeen MpPONOPLIHOHATEHOCTH
2) TIpee TEKYUECTH
3) MpeAen YIpyrocTu Wi
4) npeen NPOYHOCTH. 4
5. Ykaxute 49Mcro IIockocTell  cpesa i 3aKienkw,
@ 2T T =3 ", npuBenenHol Ha pucyHke
i N S 1) 4, 3) 2.
2) 3. 4) L.
6. Kakue HanpsokeHNs JeHCTBYIOT B Touke 1 cevenus A - A 6anku?
E 1) ACHCTBYIOT HOPMAITBHBIE HANPSHKEHUS G.
y A 2) AEHCTBYIOT KacaTeNlbHbIe HATIPSKEHHS T.
é ~~~~~ e ) HET HAIPSKEHHIA,
A 4) NEHCTBYIOT HOPMAJIBHBIE G M KACATENLHEIE T HaNpsKEHUS.
. T I[To xakoit dopmyne nposomar nposepky MPOYHOCTH cTepykHa BC,
N ¢ MMEIOIIETO pasHEIe JOMyCKAaeMble HATPSIKEHHS HAa PACTSHKEHHE [G,] U CHKATHe
]
B [0':-4'.]?
1) o<o; 3) o=[c]
C :
2) ool 4) O=Cpy 4 R
Ny 5 7
8. Kaxoit Bijt uMeet snropa u3ruGaiolnero MOMeHTa [T YKa3aHHOH Ha pucynxe  ||[|[[[I[ITITTITIOIN
Oanxu ? _ 2
H o1 3) 3 W
2) 2 4) 4 3
9., Kaxoii Bun umeet opmyna Difiepa wist onpesenens KpUTHIECKOH CHTBI?
2E1
Foo1) E{p:H_;P_EE 3) FKP=EA€ mﬂTn\ 4
=Y ;1% gk
_ T°Elnin —
h 2) Kp — (ui)2 4) )F;cp = 0A
2
10. Kakas cdopma notepd ycTOHYMBOCTH MMeeT MecTo MpH CKATHM

YHpPYTOro CTEpIKHS, MOKA3aHHOr0 Ha PHCYHKE HUIKE CHIION F>F)?
1) 1 3 3

oy 2 4H 4



12.

11. MakcumainbHble  HanpsKeHWSs B H300paKECHHBIX CTEPIKHAX
COOTHOCATCS CIIEIYIOIIIM 00pa3oM. ..

1)  OrcytcrByror.

2) PaBHsbL

3)  Bo BTOpOM BIBOE GOJIBINIE TIEPBOTO

4) B nepeoM Baroe Gosbiie BTOPOro.

Kaxas TEOMETPHYCCKasd XapaKTEePHCTHKA CEeYCHHS BIMIET HA BEITHYHAHY HaHpﬁ}KEHPIﬁ

pu u3rube?

1) CTaTHYEeCKUH MOMEHT 3) njomans
2) 0CEBOM MOMEHT HHEPI[HH 4) MOJIAPHEIA MOMEHT HHEPIHH

13. Hemy paBHO MaKCHMasIbHOE MepeMeleHHe 1 JaHHOro Baia?

— 12Ml1 — 96Ml
— (=T TO D s e 3 g=90My. .,
J 2) ¢ = 18M/ Crd® 4) o = 24My End*

14.

Kakas 13 Gopmy/1 COOTBETCTBYET NOMAPHOMY MOMEHTY MHEPUHMH KDPYITIOrO CEUeHHs?

D Jo ="/ N L=,

) J,=" 4y =T,

E% 15. Kakoli Bum HarpyxeHus BOZHHMKHET B CTepIKHE, ecid B Touke N ero

TOTIEPEUHOr0 CEUCHHU, MPHIIOKMTE PacTATHBAIOLLYIO cuty F?
D u3rub 3) pacTsKeHHe
2) pacTKEHHE ¢ M3THOOM 4) u3rub ¢ KpyueHHem

200
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Tembl pacyeTHo-rpaduaecknx pabor

Pacraxenue u cxatie. CTATHYECKH OTIPeIETUMbIE U HEOIPeIeTUMBIE CUCTEMEI.
Kpyuenue crepxueit ¢ KpyriibiM MonepevHbIM CeHEHHEM.

['eoMeTpuyecKkne XapaKTepPHCTHKHM TIOMEPEUHBIX CeYEHHI.

Hzrub. Tloctpoenue smop.

Crnoxnoe conporusnenye. BHeneHTpeHHOE CoKaTHe.

CrnoxHoe conpoTueienne. COBMECTHOE IeHCTBYE KpyUeHHs M H3rHOa.

Pacyer Ha ycTOMYHBOCTS.

Pacuer npu ynapHoM AeicTBHM Harpy3Kku.

Tempbl pedepaTos u goKIaT0B
MexanudecKkne HCTILITAHKS MATEPHAIIOB.
Crariyecku HeonpeeTHMBIE 3a/[a4K pK Kpyueruu. [IpuMeps! pacyeTos.
[Tepememmenus npu mrube. CriocoBsI onpeneneHus.
Crariyecky HeonpeAenMMbIe 3aadH Ty u3rube. [IpUMepsI KOHCTPYKLIH.
CnoxHoe compoTuBieHHe. PacueT 9neMeHTOB KOHCTpPYKUMH B YCIIOBHAX  CIIOXKHOTO
COIPOTHBIIEHHSI,
YCTOWUMBOCTD CTEPIKHEH B COCTABE MPOMBILLTEHHBIX KOHCTPYKLHUH.
JMHAMHYECKH pacyeT SMeMEHTOR KOHCTPYKLIHIA. Hcnonesyemeie MeToapL.

IlpavepHbIil COHCOK BONPOCOB K IK3aMeHy

1. IIpenMeT 1 32129 Kypea CONPOTHEIEHHS MATEPHATIOB.



2. OcHoBHbIC TMOHATHS M OMNPE/IE/ICHUs CONPOTHB/ICHHA MaTepHanoB: aGCOMIOTHO JKECTKOE TeNo,
CTUTOINHAS CPefla, pacyeTHas CXeMa, BHEIIIHHE M BHYTPEHHHE CHITBI U T.1.

3. MeTof ceteHnii 1 ero NPUMEHEHHE NPH OTPE/ENEHUA BHYTPEHHHX YCHITHIA.

4. PacTskeHue W ckaTue. BHYTpEHHHE yCunus mpy pacTsoKeHHH-CIKATHH.

5. llebopmaryu nipu pacTsikeHHH-CxKkaTHH. 3akoH ['yKa [UTS CTydas pacTshKeHHs-CHKATHS.

6. HanpsokeHns npy pacTsKeHHH-CKaTHA. Binsiue TemmepaTypsl Ha HanpsukeHus (nedopmarum)
TIPH PACTSKEHHUH-COKATHH.

7. Mexanuyeckie HCMBITAHMS MaTepuanoB. MchbitaHWe MaTepHanoB Ha pacTsUKEHHe-CiKATHe.
Juarpamma pacTsokeHHs YIIEPOIUCTOMH CTaIM.

8. Mexanmieckue HCIbITaHNA MaTepyanos. OCHOBHBIE MEXaHHYECKHE XAPAKTEPHCTHKH MATEPHATIOB.
JluarpaMMa MCTHHHBIX HATIPSKEHHIA,

9. CraTHyecKH ONpeNeMMble H CTATHYECKH HEOIPENEHUMBIE CHCTEMBI TIPH PACTSUKEHHUH-CKATHH,
PackpeITHe CTaTHYECKOH HEOMPe aeTHMOCTH.

10. Cneur u kpyuenve. 3axon I'yka anma cisura. KacatenbHble HanpsokeHus mpu capure. Pacuer
GONTOBBIX ¥ 3aKITETIOYHBIX COEIHHEHHH,

I1. Kpyuenne. Bayrpennue ycunus npn kpydenuu. Kpyuenve crepikheii KPYTJIOrO MOMEPeHOro
CeYeHHs. Y CIIOBHE IPOYHOCTH MPH KPYYEHHH.

12. 31mopbl KpYTSLIEX MOMEHTOB.

13.YcroBrs NpoYHOCTH M 5KECTKOCTH [PH KPyIEHHH.

14. TeomeTpuyeckMe XapaKTEPUCTUKM TIONEPEeYHbIX ceueHHi. CraTWdeckue MOMEHTEI, OCEBEIE H
LEeHTPOGEKHBIH MOMEHTBI HHEPLIHH.

15. @opmynsl epexona K napauieabHbIM OCAM.

16. ['maBHEIE OCH M IIABHBIE MOMEHTEI HHEPLIHH.

17. W3ru6. BayTpennue cuoeble (akTopbl npu u3rute. YHCTHIA U3rub. HanpspkeHus npu uuctoM
uzrube.

18. ITonepeunsiii u3rub. BHyTpentue cunossie (akTopsl Npy monepedHoM usrube. Hanpsskenus npu
TIOTIEPEYHOM M3rube. Y CIoBHe MPOYHOCTH MPH M3rHbe.,

19. IlocTpoenue 3MOp MONEPEUHBIX CHT M H3MMOBAIOLINX MOMEHTOB.

20. Iepemerenus B cTepxue npu msruGe. CriocoSsl ONpeeNenys nepeMelleH it B CTEPKHAX TPU
m3rube.

21. MiaTerpuposanne npubmmkeHHOro auddepeHIHaILHOTO ypaBHEHHS H30THYTOH OCH DasIku.

22. AHanuTHYECKHE U rpado-aHATMTHYECKHE CrIoco0bl ONpeIeNeHus nepeMelIeHHIA.

Hnterpans Mopa. Crioco6 Bepeinarusa.

23. Crarndeckn HeompeJeNMMble CHCTeMBI npu M3rube. Meron cwi. Pemenue NPOCTEHIIHNX
CTATHYECKH HEOTPEIEIUMbIX 3aa4 IpH u3rube,

24. Kocoii u3ru6. HopmanbHble HanpsOKeHHS TIPH KOcOoM u3rube. YpaBHeHHe HEUTPaIbHOMH THHMH
ceueHHs. Y CIoBHe MPOYHOCTH [IPU KOCOM H3THGE.

25. BuemewtpenHoe — pacTskeHMe W ckatue. HOpMaibHble HAampsKEHMS TPH BHENEHTPEHHOM
PaCTAKEHHH W CHKATHH. YPABHEHHE HEHTPANILHOH JIMHHM CEUEHHs NPH BHELCHTPEHHOM PACTSUKGHHH M
CIKATHH.

26. YcoBre NpOYHOCTH MPH BHELIEHTPEHHOM PACTIKSHHH H CHKATHH. Snpo ceuenus.

27. Teopuu npovHocTH. Teopus MaKCHMAJIBHBIX KACATENbHBIX HATPSUKSHHMIA, OHepreTHUecKas TeopHUs
NpPOYHOCTH. BRIpaskeHUA /1 SKBHBANEHTHBIX Hanpsokerwit 110 I u IV Teopuu npousocTy.

28. CoBmecTHOE AeiicTBHE KpydeHHs U usruda. OcoGeHHOCTH 3TOro BUa HarpyKeHHs U pacueTa Ha
MPOYHOCTb.

29. O60omoukH. OCHOBHBIE XapaKTEPHCTHKH U CBOHCTBA 060II0UEK,

30. Pacuer ofonovexk no GesmomenTHol Teopun. Yparnenue Jlaraca.

31. VeroiunBocTh cokaTeIX CTepkHeil. Kputmdeckas cuma M KpHTHYECKoe HaTpPLKEHHE  MPH
yeroifuusocTy. [penens! npumeHnMocTH hopmyner Diinepa.



32. YeroiuMBOCTE CKATBIX CTepiKHell. BNMAHME 3aKpeIUICHMS KOHLOB CTEeP/KHA Ha BETHUHHY
KPHTHYECKO# CHIBL. ['HOKOCTE cTepskHs.

33. lunamMudeckoe Harpy:keHue. YueT cui HHEPLHH NPH AMHAMHYECKOM Harpy:KeHHH. JIMHAMUYeCK T
KO(ULMERT NPU JABIDKEHHH TEJ C YCKOPEHHEM.

34, Jlumamuyeckoe HarpyxkeHue. YapHble Harpyskd. [IpuGwokennsrii pacuer Ha ymap.
Humanieckni koaddrLperT rpu ynape.

35. TloBTOpHO-TIepeMeHHbIE  HArpy3ku. XapaKTepPUCTHKH LMKIA [pPH  MOBTOPHO-NEPEMEHHOM
Harpy;KeHUH. Y cTanocTs MaTepraa. OCHOBHbIE CBOHCTBA.

36. PaboTa KOHCTPYKIIHK 3a NIpefieNiaMu YIpyroct. Pacuer 1o Hecy1el crnocoGHOCTH.

7.4. MetoaHueckne MaTepHaJbl, ompeneJisitolmiHe NpoUeYPhl OUCHHBAHWSA 3HAHMI,
YMEHHH H HABLIKOB, W ONBITA JeSTeJLHOCTH, XapaKkTePH3YIOWHX 3Tanbl (POPMHPOBAHHA
KOMIEeTeHIIH i

Pesynemamst mexyujezo KoHmpona ucHons3ylOMCca npu npogedenuu RpOMENCYMOYHOU
ammecmayuu

KpuTepuu onenxu sHanui CTYA€HTOB NPH MPOBeIeHHH TECTHPOBAHHSA

1. ManmBunyamsaas GaisHas oLeHKa:

- OLICHKA OTITHHOY BBICTABIAETCA IIPH YCIIOBUY MPABHIILHOTO OTBETA CTYICHTA HE MEHEe
yeM 85% TecToBEIX 3amanmii;

- OIICHKA «XOPOIIOY BBICTABIACTCS TIPH YCIOBHM NPABHUIIBHOIO OTBETA CTYACHTA HE MEHee
yeM 70% TeCTOBBIX 3a/IaHMIL;

- OLEHKA «yIOBIIETBOPHTENEHOY - He MeHee 51 %;

-OICHKa «HEYHAOBJIECTBOPHTEIBHOY ~ €CITH CTYIEHT IIPABHJILHO OTBETHI MeHee yeM Ha 50%
TECTOBBIX 3aJaHNI.

2. Iloxa3aTenH YpOBHS YCBOEHHS yIeOHOTO SIEMEHTA HITH JTUCUMIIIMHEL B [IEJIOM:

- IIPOLEHT CTYACHTOB, IIPABHIIEHO BEITOTHUBINNX 33 {AHHE;

- MPONEHT CTYACHTOB, OCBOMBINHX BCE AHJAKTHUCCKUE €THHUIIBI JHCIUIIIHHEL

TpeGosanns k pacueTno-rpaduyeckoii padore

PacuerHo-rpaduueckas paGoTa npeacTarnser coGoi ONMH M3 BUAOB CAMOCTONTENLHO paboTsl
obyuaroruxcs. 1o cyTd — 3TO M3TOKEHHE OTBETOB Ha OTpe/ieNICHHbIE TEOPETHYECKUE BOIIPOCHI 10
y4eGHOH AMCLMIUIHHE C PEIEHHEM IPAKTHUYECKUX 3a1ay. PacuetHo-rpaduueckre paGoTsl npoBoasTes
IJ1sL TOro, 4Todbl pa3BHTE y 06YYalOLIHXCS CIIOCOBHOCTD K aHaNTu3y Hay4YHOH M y4eGHOI nuTepatypsl,
yMeHHe 060611aTh, CHCTEMATH3HPOBATh W OLEHHBATH PAKTHYECKUH 1 Hay4HBIH MaTepual, yKperisaTh
HABBIKH OBJIaICHHA TIOHATHAMH ONIPE/IeNIEHHO HAYKH U pyTrue.

Ilpu ouetke pacueTHo-rpadudeckoii paGoTE MpenofaBaTes PYKOBOJCTBYETCS CHELYIOIHAMH
KPHTEpPHSIMH:

- paGota Gbia BBINIOIHEHA ABTOPOM CAMOCTOSTENBHO;

- 00y4arOIMHCA OCBOMI JICKIIMOHHBIH MaTepHar, KOTOPbIi HEOGXOMUM JUIs OCMBICTCHHS TEMEI
paboTsl;

- @BTOp CYMEN COCTABHTB JIOTUYECKH OOOCHOBAHHBIM MJIaH, KOTOPBIH COOTBETCTBYET
TMIOCTABICHHBIM 3aJ1a9aM U C(POPMYIHPOBAHHOM LIeTH;

- ofyuyaromuiics NpPOAHATM3MPORAN JOTIONHHTEIbHBIH Matepuan B BHAE OCHOBHOMH
AOTIONHUTENBHOH JIHTEPaTypPhl, HHPOPMALIMH CaliToB HUHTCPHE1a;

- pacueTHO-rpaduyeckas paboTa OTBedaeT BCeM TPEGOBAHMAM UYETKOCTH HANOXKEHHS H
apryMEHTHPOBAHHOCTH, OOBEKTHBHOCTH H JIOTHYHOCTH, TPAMOTHOCTH M KOPPEKTHOCTH;

- 0DyyaroIuiicss cymen 0GOCHOBATE CBOIO TOUKY 3PeHHS;



- pacueTHO-rpaduyeckas pabora oOpMIEHA B COOTBETCTRHHE C TpeboBaHHAMHY;

- @BTOp 3aUIMTHI PacYeTHO-rpaduyeckylo paboTy W YCIEIIHO OTBETHN HA Bee BOIPOCEI
TIPENoJaBaTeIs.

PacuetHo-rpaiyeckas paGora, BEIMONHEHHAS HebpexkHo, Ges cobmionenus mpasui,
TMPENBABIACMBIX K € O(OPMIIEHHIO, BO3BpamaeTcs Ge3 NMPOBEpKH ¢ YKa3aHHEM IIPHYHH, KOTOpBIE
AopoasaTes obyyaromemycs. B aToM cityuae paGora BeinonHaeTcs NIOBTOPHO.

Kputepnu onenxu snauuii npu nanucannu pacueTHo-rpaduuecKkoii padoThi

OT™meTka  «OTIMYHO»  BBICTABIAETCA ofyuarowemycs, — rmokasapureMy BCECTOPOHHHE,
CHCTEMaTH3MPOBAHHEIE, TTyOOKHE 3HAHHS BOIPOCOB paGoThl W YMCHHE YBEPEHHO MPHMEHSTH HX Ha
TMPaKTHKE TIpY PELUCHWH KOHKPETHBIX 3adad, CBOGONHOE M TIPABMIBHOE OGOCHOBAHME TIPHHATBIX
peLIeHHIA,

OTMeTKa «XOpOLIOY» BEICTABIAETCS ofyuaroliemycs, . €Cldi OH TBEPHO 3HAET MaTepual,
TPaMOTHO M 110 CYINECTBY M3/araeT €ro, YMEET NMPHMEHSTH MONYYeHHbIE 3HAHMS Ha MPaKTHKe, HO
AOIYCKAeT B OTBETE WM B PEUICHHH 33/[a4 HEKOTOPBIE HETOYHOCTH, KOTOPHIE MOJKET YCTPaHHTE ¢
NIOMOLIBIO MOTIOJTHUTENEHBIX BOIIPOCOB MPEOaBaTes.

OtmeTtka «YIOBJIETBOPHTENLHOY BBICTABIAETCH obyuaromemyecs, II0Ka3aBLIEMy
dbparMeHTapHbBIH, pa3pO3HEHHBIH XapaKTep 3HAHWH, HEJO0CTATOUHO MPABMIIBHBIE (opMymTHpOBKH
0a30BBIX MOHATHH, HAPYLIEHHS JOrHYECKOH MOCIEIOBATENLHOCTH B H3JI00KEHHH [IPOrpaMMHOro
MaTepuaa, HO TPH 3TOM OH BJIaJeeT OCHOBHBIMH MOHATHIMH BBIHOCHMBIX HA pacyeTHo-TpaduuecKyo
paboty Tem, HeOOXOIWMBIMH 111 AaNbHEIIIEro 00y4eHus U MOJKET IIPUMEHSATE NOJTyYeHHBIE 3HAHHS 110
00pasily B CTaHJAPTHOM CHTYaLHH.

OTMeTKa «HeyIOBIETBOPHTENBHO» BBICTABIACTCS obyJarolemycs, KOTophli He 3HaeT Gonbimedi
YacTH OCHOBHOTO CONEP/KAHHUSN BLIHOCHMEIX HA pacueTHO-rpaudecKyi0 paGoTy BONPOCOB Tem
AMCLHTUTMHEL, JOTMyCKaeT rpybbie ommOkM B (OPMYTHPOBKAX OCHOBHEIX MOHSTHH HE yMeeT
HMCTIONIE30BATh TO/Ty4€HHEIE 3HAHHAA.

O6yvaromuiics [ MONHOrO OCBOEHHS MaTepHana AO/DKeH BBLIIONHHTE BeCh KOMIUIEKC
pacueTHo-rpaduueckux paGor. Iomy4uts o6myro CpelIHEAPHPMETHYECKYIO OLIEHKY.

TpeGoBanns K BLINOTHEHHIO KOHTPOJIBHOI paboTel

Konrponsnas paGorta npepcraensier coGoil omuMH M3 BHIIOB CAMOCTOATENBHOM pabGoTsl
obyuaroumxcs. ITo cyTH — 3TO H3IIOKEHHE OTBETOB Ha OTNPENIC/EHHBIE TEOPETHYECKHE BONPOCH 0
yueOHOH MWCLMIUIHHE, a TAKKe PElleHHe MpakTH4eCKUX 3anad. KoHTposbHele mpooasTes s Toro,
4TO0BI Pa3BUTE ¥ 00YYAKOMMXCA CIIOCOGHOCTH K aHanu3y Hay4dHOH M y4eOHOH JHTepaTypsl, yMeHHe
060611aTh, CHCTEMATH3HPOBATh H OLICHUBATE MPAKTHYECKHH W HAYUYHBIH MaTepHa, YKPEerIaTh HABBIKH
OBJIAICHUA NOHATHAMH ONpPEAENEHHON HAyKH H IpyTHe.

ITpu oueHKe KOHTpONIBHOM NpenogaBaTens PYKOBOACTBYETCSH CIIEAYIOUIMMH KPHTEPHAMM;

- paboTa Gblia BBITIONHEHA aBTOPOM CaMOCTOATENBHO;

- ofywatomuiicss moxo6pan NOCTATOYHBIH CIHCOK JUTEPATYpEl, KOTOPEIH HeoOXoauMm s
OCMBbICTICHHS TEMBI KOHTPOIBHOM;

- ABTOp CYMEN COCTaBHTb JIOTHMECKH OOOCHOBAHHBIA MNaH, KOTOpBIH COOTBETCTBYET
MIOCTaB/ICHHBIM 3a1a4aM H ChOpPMYTMPOBAHHOM LieNH;

- 06yyatoLmiCs NPOaHATH3HPOBAT MATEPHA,

- KOHTpOmBHAs paboTa oTBeYaeT BCeM TpeGOBAHMAM  YETKOCTH  H3JIOKEHHS W
apryMEHTUPOBAHHOCTH, OGBEKTUBHOCTH M JIOTHYHOCTH, 'PAMOTHOCTH 1 KODPEKTHOCTH;

- ofyuaromuics cymen 060CHOBATE CBOIO TOYKY 3PEHHS;

- KOHTpOJNbHAS paboTa oopMiIeHa B COOTBETCTEHH C TpeOOBaHUAMH;

- ABTOp 3aLMTHII KOHTPOJBbHYIO paboTy M YCIIENIHO OTBETHII HA BCe BOTIPOCEHI IIPEMOIABATENS.



Kontponenas paGora, BrimonHenuas HeOpexHO, He Mo cBoemy BapHaHTy, 6e3 cobmoneHus
TIPaBUIL, NPENBABIIAEMBIX K e¢ O(hOpPMIEHHIO, BO3Bpamaercs Ges NPOBEPKH € yKa3aHHEM MpPHYHH,
KOTOpbIC 0BOAATCA 10 0by1aromerocs. B sToM cayuae koHTpossHas paGoTa BBINONHSETCS MOBTOPHO.

BapuaHT KOHTPO/IbHOH PaBoThI BELIAETCS B COOTBETCTRUM © MOPAOKOBBIM HOMEPOM B CITHCKE
CTYZIEHTOB.

Kpurepun onenxn 3nannii npu panucannn KOHTPOJIbHOH paGoTsl

OTMeTka  «OTIHYHO®»  BBICTaBASETCS obyuaroremycs, MOKA3aBIIEMy  BCECTOPOHHHE,
CHCTEMATH3HPOBAHHBIE, IyDOKHE 3HAHHA BOMPOCOB KOHTPONLHOH paGoTl M yMeHHe yBepeHHO
MPUMEHATE HX HA MPAKTHKE NMPH PELIEHNH KOHKPETHRIX 3a1a4, CBOGOIHOE U MPaBUIIEHOE 000CHOBAHHE
TIPHHATBIX PELUISHHE,

OtMeTka «XOpowo» BbICTABMSETCH ofy4aromemycs, ecmu ol TBEPAO 3HAET MaTepHan,
TPaMOTHO M MO CYLIECTBY H3/IaraeT €ro, YMEeT NMPUMEHSTH [IOTYYCHHBIE 3HAHHMA HA MPAKTHKE, HO
AOTyCKACT B OTBETE HIIH B PELICHUH 3a11a4 HEKOTOpbIE HETOYHOCTH, KOTOPLIE MOMKET YCTPaHHTh C
TIOMOLLBIO IOTIONHHTENBHBIX BONPOCOB TPENOIaBaTes.

Otmetka «YOBJIETBOPUTEIBHON BEICTaBJIAETCS obyuyaromemyes, MOKa3aBLIeMy
(parmenTapHEIH, pa3po3HeHHBIH XapaKTep 3HAHWH, HENOCTATOMHO MPaBHIBHBIE (hopMyIHpOBKH
6a3oBBIX MOHATHH, HApyLIEHHS NOrHYECKOH MOC/ICIOBATEILHOCTH B M3JIOXKEHHM MPOrPAMMHOIO
Marepuana, HO TIpH 3TOM OH BJIA[€ET OCHOBHBIMH TOHSTHAMH BBIHOCHMbIX HA KOHTpPONIbHYHO paboty
TEM, HEOOXONMMBIMHM I JasibHeHIero 00ydYeHHs M MOXKET NMpUMEHSTH NOTYYEHHEIE 3HAHHSA 110
obpasiy B cTaHAapTHOH CHTyaIWH,

OtMeTka «HeyIOBIETBOPHTEIBHOY BLICTABIISETCS o0y4aroremycs, KoTopblii He 3HaeT GONbLIe
HacTH OCHOBHOI'O COAEP/KAHMS BLIHOCHMBIX Ha KOHTPOJIEHYK) paboTy BONPOCOB TeM JHCIMIITHHEI,
ROMyCKaeT rpyOble OWMOKH B (DOPMYTHPOBKAX OCHOBHBIX NOHATHH W HE YMEET HCIOIB30BATh
MOTy4YEeHHbIE 3HAHUS.

Pesynvmamur npomescymounoii ammecmayuu

3auer

3ageT — opMa NPoBepKH 3HAHMIA, YMEHHH W HABEIKOB, IPHOGPETEHHBIX o0yJarouMucs
B IIpONECCe yCBOCHHA y4eOHOIrO MaTepHala NeKIHOHHBIX, NPaKTHYSCKHX M CEMHHAPCKHX
3aHATHH [0 JUCIHIIIHHE.

Kpurepnn ouenku sHanuii ua 3agere

3a4eT MOXKET TPOBOAHTHECS B dopme yctHOrOo ompoca wam O BOIIpOCaM, ¢
NPEABAPUTENBHON IOATOTOBKOH Wl G€3 MOATOTOBKH, TI0 YCMOTPEHHIO TIPEIIOAABATENS.

Bompockr yreepxmarores Ha 3acemanum Ka(enpel ¥ MOAITHCHIBAIOTCS 3aBEIYIOIIHAM
kadenpoit. [Ipenonararens Moxer IIpOCTaBUTE 3a4eT Ge3 ompoca WM cobecenoBaHUsS TeMm
CTYACHTAaM, KOTOPBIC aKTHBHO Y4aCTBOBAIM B CEMHUHAPCKHX 3AHSITHSIX.

Illkana oneHuWBaHWS: IBYXOaIbHAS IIKATA — He 3a4YTCHO (HE BBINONHEHO); 3aYTEHO
(BBITIONHEHO).

Orenxa «3a4Teno» craBarcs oOyuaromemycs, 0TBeT KOTOPOTO CBH/IETENBCTBYET:

- O TIOJIHOM 3HAHWK MATEPHAa 110 IPOrpaMMe;

- O 3HAHWH PEKOMEH/I0BAHHOI JTHTEpaTyphI,

- O 3HaHWM KOHIENTYanbHO-IIOHATHHHOIO ammapara BCero Kypca a TakKikKe CONCPIKHT B
[[C/I0M TIpaBUJIPHOE W apTyMEHTHPOBAHHOE H3JIOKEHHE MaTepUATA.

Onenka «He 3a4TeHO» CTaBITCS o0ydaromemycs, IMEIOIEMY CYIIeCTBEHHELE pobeJtsl B
SHAaHMH OCHOBHOTO MaTepHala II0 NPOrpamMMe, a TAaKKe AOIyCTHBINEMY NPHHLHUIHANLHBIE
OLIHOKH IIPH H3JI0KEHUM MaTepHaa.



L.

8. Yuedno-meroauueckoe H HHPOPMALHOHHOE ODecIIeyeHe AMCLHAITHHBI

8.1. OcuoBHas auTepaTypa:
Cxuptnazse, A.I'. Conpotusnenue mMatepuaios. B 2-x u. U.] [OnexTpoHHBLH pecype]: yueOHUK
/ AT. Cxuptnanse, A.B. Yekanun, B.B. Bonkos. - Mockga: KYPC: HUH®PA-M, 2018. - 272 c.
- OBC «Znanium.com» - Pexxum mocTyma: https://new.znanium.com/catalog/product/933939

Cxuprinamze, A.I. ConporuBieHue marepuanoB. B 2-x 4. Y. 2 [DnekrporHbiif pecype]:
yuebHuk / A.I'. Cxuprnamse, A.B. Uekanun, B.B. Bonkop. - Mocksa: KVPC: HH®OPA-M,
2018. - 192 c. - 9BC «Znanium.comy - Pesxcnm JocTyna;
https://new.znanium.com/catalog/product/933947

Cupopun, C.I'. Conporusnenne MAaTepHaioB: T€OPHs, TECTOBBIEC 3alaHHsA, NPUMEPEI PElIECHHS
[OnexTponHsIit pecype]: yuebroe mocobue / C.T. Cnnopun, @©.C. Xaiipyanun. - M. : PHOP :
HMHOPA-M, 2018. - 184 ¢ - DBBC «Znanium.com» - Pexxum  pocryna:
http://znanium.com/catalog/product/792606

Estymenko, C.H. Conporusnenue MaTepuaos: C6opHuk 3anay ¢ peleHusMu [OnexTpoHHsIi
pecype]: yuebroe mocobue / C.M. Esrymenko, T.A. Jykmacora, H.A. Bunp6uukas, - M.:
PHOP: HH®PA-M, 2017. - 344 ¢. - DBC «Znanium.comy - Pexum  poctyna:
http://znanium.com/catalog/product/792242

Arapos, HM. Conporusnenue Marepuajios B MpuMepax W 3ajadax [DneKTpoHHBIN pecypc]:
yuebHoe nocobue / HM. Atapos. - M.: HHOPA-M, 2017. - 407 c. - DEC «Znanium.comy -
Pexxum moctyna: http://znanium.com/catalog.php?bookinfo=872437

8.2. MononnuTensHasi tuTepatypa:

Jloreutos, B.b. ConpotBienne MaTepuaios. JlaBopatopusie paGoTsl [DnekTporHbiii pecypc]:
ydebHoe mocobue / Jlorsunor B. B., Bonocyxun B. A., Ertymenko C. Y. - M.: PHOP,
HHOPA-M, 2016. - 212 c¢. - DBBC «Znanium.comy - Pexxum  pmocryna:
http://znanium.com/catalog.php?bookinfo=537040

. Mewxeuxuii, T'. JI. Comporusienre marepnanos [Dnextponnerii pecype]: yueGuuk / T. .

Mexeuxu#i, I'. T. 3arpe6un, H. H. Pemernuk; mox obut. pen. I'. JI. Mexeukoro, I'. T.
3arpebuna. - M.: Jlamkos u K, 2016. - 432 c. - BC «Znanium.com» - Pexum mocryna:
http://znanium.com/catalog.php?bookinfo=414836

. ComnpoTuenenne MaTepHaloB C OCHOBAMH TEOpPHH YUPYrOCTH M IUIACTHYHOCTH: y4eGHMK /

B.W.Auppees u np.; nox pen. I'.C. Bapnansna, H.M., Atapoga. - M.: FHOPA-M, 2014. - 512 c.
- 9BC «Znanium.comy - Pexxum foctyma; hitp://znanium.com/catalog. php?bookinfo=448729
YueOHo-MeToAMYECKOE  MOCOBME [0  AMCLMIUIHHE "Conporurnense  marepuanos”
[OnexTpoHHbIf pecypc]: ANS CTYNEHTOB TeXHMUECKUX CNELHANbHOCTEH M HarpaBlIeHHH
TIOATOTOBKK OYHOHM M 3a04HOH (opm obyuenms / [coct.: CaeHko H.H., Crepexosa H.B.]. -
Maiikon: Marapun O.I, 2015. - 107 c. - Peacim JocTyma:
http:/lib.mkgtu.ru:8002/libdata.php?id=2100025092

. Yuebroe nocobue no auctmmnirne "ConpoTHENEHHE Matepuanos" [DNneKTpoHHSLH pecype]: mas

CTYACHTOB TeXHHYECKHX CTCLHANBHOCTEH U HAlpaBIeH ! NOATOTOBKH OYHOM M 3a04HOM topm
obyuenus / [coct. Caenko H.H.]. - Maiikon: Marapun O.I',, 2013. - 168 c. — Pesxum JocTymna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100025096

YueGHo-MeToIMueckoe Moco6Ue U8 BEIMONHEHHS pacueTHO-rpadHyeckhx paboT o Kypcy
«ConpoTHBIIGHHE MaTepHAIIOBY [OnexTponHEIl pecypc]: IS CTYAEHTOB TeXHHUYECKUX
CTICUHAILHOCTEH U HATIPaBJIEHUH MOArOTOBKH (OYHOM ¥ 3204HOM dopm o6yuenns) / cocr. A.3.



Ymwkyxy, H.H. Caenxo, H.B. Crepexosa — Maiikon, MIT1 Marapun O.I"., 2011. — 75 ¢. - Pesxum
nocrtyna: http://mark.nbmgtu.ru/libdata.php?id=1000053068

8.3. HudopmManmonHO-TeIeKOMMYHHKANMOHHbIE PECYPChI CETH «HHTepHET:

1. Obpasoarenshelii nopran ®I'BOY BO «MI'TY» [DnextponHsii pecype]: Pexum Jocrymna:
https://mkgtu.ru/

Hayunas snextponnas 6ubnuotexa www.eLIBRARY.RU — Pesxum nocryna: http://elibrary.ru/

OneKTpoHHEIH KaTanor 6ubnuotexu — Pesxum moctyna: //http:/lib.mkgtu.ru:8004/catalog/fol2:

Enunoe okHoO ocTyna k o6pasosaTenbHbiM pecypeam: Peskum goctyna: http:/window.edu.ru/

L

http://mysopromat.ru/uchebnye_kursy/sopromat/ Ha caiite npenctaBieHs! Jekuu, yueOHEBIe U
y4eGHO-METOIMYECKHME MATEPHAITEI 110 COMPOTHB/ICHHIO MATEPHAJIOB.

6. https:// www.soprotmat.ru Ha caiite npencTaBieHs! JeKEOHHbIiH Kype, y4eOHO-MeTOAMYECK e
MaTepuaiel, ONWMMHMANHBIC 3ala4d M APYTHE MaTepHansl 10 Kypcy «ComnpoTHBIeHHe
MaTEpPHAJIOBY.

9, Meroauveckne yKazaHus /st 00y4ar0MuXcs 110 0CBOEHHI0 QUCLUIIIMHbI
(Momys)

Pasnenel nekiMoHHOro Kypca OMCUMIUIMHEL Bpenenme. OCHOBHBIE TOHATHSA U onpeneneHus
COTPOTHBIEHHUS MaTepHanoB. MeTox cedeHuit. BHyTpeHHHe yCHIHS W HanpsKCHHS. Ientpansraoe
PacTSKEHHE M ckaTHe. MeXaHMYECKHEe XapaKTepUCTHKH MaTepHaoB. JlMarpaMma pacTsKCHHs
yriepoaucToi crand. Casur u kpyueHue. Pacuer G0NTOBBIX U 3aKICTIOYHBIX COETHHEHMIL. Kpyuenue.
Omiopel KpyTAWMX MoMeHTOB. IIpsaMoii nomepednsiit uaru6. IMoctpoennue SMIOP IMONEPEUHBIX CHIl U
u3rubaolux MOMEHTOB. HanpsukeHns NpH 4McToM M MoMepeuHOM HariGe. [lepemewenus npu uaruGe.
Wurerpuposanue mudidepeHIHanbHOro ypaBHeH s YIpYroi THHUE GanK. Hurerpanst Mopa. Crioco6
Bepemarina. CraTHYecKH HeompeleiHMble CHCTEMBI NpH  m3rmbe. Meron cwi  CIIOKHOE
conporueienue. Kocolt msruG. BHelieHTpeHHOe pacTsxeHHEe M CkaTHe. AHAJIH3 HaNPS/KEHHOTO U
Ae)OPMHUPOBAHHOTO COCTOSHMS B TOYKE Tena. KpUTepHH MPOYHOCTH M MNACTHYHOCTH. YCTOMUMBOCTE
MPOZOIIBHO CHKATBIX cTeprkHed. 1Ipenensr npumennvocTH Gpopmyst Ditepa. IIpononkHo-nonepeyHsIi
u3rub. JluHamudeckoe Harpykenne. Pacuer sieMeHTOR KOHCTPYKLWii, ABHralOMHXCH ¢ YCKOpPEHHEM.
Pacuer nmpu ynape. O6onouku. Pacder cHMMeTpUUHBIX 060I0YeK MO Ge3MOMEHTHOM TeopHH. Pabora
KOHCTPYKIHMH 33 NMpEeAeNaMH yrnpyrocTu. Pacuer mo necywie# criocoGHocTH. TToBTOpPHO-TIepeMeHHbIe
Harpysku. BeiHocHBoCTE MaTepuana. GaKTOpbL, BIMSIONIME HA PSS BHIHOCTHBOCTH.

JUnsi  OCBOGHMS JIEKUMOHHOTO Kypca NPUMEHSIOTCA TEMATHYECKME JEKIMH M JISKLHH-
BU3yanH3alMK. TemaTWdyeckue IeKUMH  [PEACTABASIOT CTYNEHTAM OCHOBHEIE BOINIPOCEl  TEMBEI,
TIPAKTHYECKHE BONPOCHI W BOHHKAIOLIME B CBA3M C HHMHM 3aJ[a4H, Croco0bl HX pemreHns. OCHOBHbIE
OMokH JiekuuM, KoTopble 0BA3aTENBHO [OIDKEH YCBOMTH CTYHEHT, KOHCTIEKTHpYIOTCH.  JIeKLHu-
BH3yau3aliii [IOMOraroT OCBOMTE TEMBI, KK Ha C/yX, TAK M 3PUTENBHO, Y4TO CIOCOGCTBYET Jlydiremy
YCBOSHHIO MaTepHAarna,

I[lpakruyeckue paboThl BKIIOYAIOT B celd pEIGHHE NPAKTHYECKMX 3a4ad Ha OCHOBE
TEOPETHYECKOro MaTepualia, YCBOSHHOI'O CTyACHTOM Ha JIGKIMOHHOM 3aHATHM, a TaKKe
TNOArOTAB/IMBAIOT TMOYBY [UIA CaMOCTOATENIBHOTO BBITIONHEHHA CTYAGHTOM PacueTHO-Tpaduueckoii
paboTbl MO COOTBETCTBYIONIEH TeMe Kypca. Kaxaoe npakTHueckoe 3aHATHE W pacyeTHo-Trpaduueckas
paGoTa 1OmONHAET NEeKIMOHHEIH MaTephan M TMO3BONAET CTYASHTAM CAMOCTOSTEIBHO HCHIONB3OBATE
CBOH 3HAHWA [/l PEMIEHHs NPOQUIBHBIX 3ajad. [[na BBINOIHEHHS pacyeTHO-rpaduyeckux pabor
TpebyroTes nueTel dopMata Ad, €O CTAHAAPTHOM pamKoii. [MepBplii AUCT — TUTYNBHBEIN BKJIIOYAET
Ha3BaHME PabOTEI — TeMy, JaHHBIE O CTYJEHTE, BHITIONHUBIIEM paGoTy COOTBETCTBYIOLLMI BapHAHT
padotsl. Ilocieayrouue MUCTBI - MOCTaHOBKA 3amaum (mpobieMbl) U ee pewenne. Kaxnas nosas
pacueTHO-rpaduyeckas paGota odopmisercs ¢ HoBoro nucra. s O0OpPMIIEHHST HCXOMHBIX CXEM M
CXEM pacueTa HeoOXOMMMBI UePTE)KHBIE HHCTPYMEHTHL Jlis IPpaMOTHOTO BBIMOJHEHHA pPadOoThI
oby4aromuitcs 00s3aH M3YYUTE NpPEeABAPUTENBHO JIEKLMOHHBIH MaTepualn, COOTBETCTBYIOLIYIO
OCHOBHYIO W JIOTIOJIHUTENIBHYIO JINTEPATYPY, MaTEPHANBI MPAKTHYECKUX 3aHATHEH MO TeMaM. PacueTHo-
rpajuyeckue paGoTEI MOYKHO BBIIONHATE, MCIIONB3YS COBPEMEHHBIE KOMIIEIOTEPHBIE TEXHOJIOTHH.

Kaxxnas eemonnenHas paGora 3alyinaeTcs NpenogasaTetio u OLICHUBACHES HMs ()
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MeToaugecKHe YKa3aHus M0 H3YIeHHIO JeKIIHOHHOr0 Kypca
Beeoenue. Ocnognbie ROHAMUA U ONPeOeSIeHUA CONPOMUGTECHUA MAMEPUATIOB
Tema 1.1. Pacmascenue u cocamue. Pacuem cmamuuecku onpedesiumsix cucmem
KoHTposibHBIEe BOIPOCHI AJIf CAMONPOBEPKH:
HazoBuTte npeaMeT ¥ 3aa4H Kypca.
HazoeuTe OCHOBHBIC IIOHATHA M ONPEaeeH s COTPOTHBIECHHS MaTEPHAIIOB.
Yro Takoe pacueTHas cxema? Kakye pacueTHble CXeMbI BBl 3HaeTe?
Jlns gero ciy KUt MeToj| ceueHni? B uem ero cyTs?
Haszosute 0OCHOBHEBIE KOMIIOHEHThI BHYTPEHHUX YCHJIHH,
HazosuTe OCHOBHBIE KOMIIOHEHTB! HANPSKEHUH.
Yo Takoe MPOCTOE W CII0KHOE COMPOTHBIEHHE?
Yro coboi mpeicTaBMgeT Harpy3Ka pacTsuKeHHUA-CoKaTHA ?
Kakue HanpsskeHHs ¥ Ae(OpMaliiy BOZHUKAIOT MPH PACTSKEHHH-CHKATHH?
10. Kak u3sMeHHTCS HAMPsHKEHHE Ha HAKIOHHEIX IUI0MAaIKax?
11. HazoBuTe OCHOBHBIE KOMIIOHEHTHI (GOpMyJIbI 3akoHa [ yka.
12. Kak omnpenensrorcs YUTHHEHHs CTEPKHSA NPH pacTsKeHUH-cxxaTu? To Ke B Clydae CTepiKHA
NOCTOSHHOM JKECTKOCTH; TIPH ASHCTBUH TEMNEPaTyphl?

Horee sl @ Ly oo B s

Tema 1.2. Mexanuueckue UCHVMAHUA MAMEPUAN0E
KouTpo/LHBIE BOIPOCHI 118 CAMOIPOBEPKH:
Kakuie BU/IBI MEXaHHYECKUX HCTIBITAaHKI MaTepUasios Bbl 3HaeTe?
Kaxue HCTBITaTebHBIe MAIITMHEl IPH 3TOM NPHMEHAIOTCA?
Kaxwue 06pa3iupl HCIBITBIBAIOTCS HA PasphlB (COOTHOLIEHHE pa3MepoB)?
HazoBuTe XapaKkTepHbIEe YUaCTKH AHATPAMMBI M COOTBETCTBYIOLIME MEXaHWYECKHE XapaKTePHCTHKH?
Kak cTpouTes JuarpaMma MCTHHHBIX HAaNPSKEHWH MTPH pa3phiBe?
Hazoeute XapakKTEPUCTUKH IUIACTHUHOCTH MaTepHana, IMoilydaeMbie B IMpPOLECCe HCTIBITAHHH Ha
paspeIB.

OF fhids b b

Tema 1.3. Cmamuyecku Heonpeoeaumsie CUCMeMbl RPU PACHIAAMNCEHUN U CHCamuU
KonrponbHbie Bonpoch! IJ1st CAaMOIPOBEPKH:
1. Kakue cHCTeMBI SBJISIOTCH CTATHUESCKH OTPEIETMMEIMH, 2 KAaKHE — CTATHYECKH HEOTIpeAeIUMbIMU?
2. Yro Taxoe CTENeHb CTATHISCKOH HEOMPeIeTMMOCTH?
3. PacckaxwuTe 0 METOJAX PACKPLITHS CTATHUECKOH HEONPENeTHMOCTH.
4. VpaBHEHHE COBMECTHOCTH AehopMalMH, ero cyTh U coctas/eHue. [Ipusenure npumepsl.

Tema 1.4. Cosuz u kpyuenue. Pacuem 6o1moGuIx U 3aK1eNOYHEIX COEOUHEH U
KonTpojibHbIe BONPOCHI AJISl CAMONPOBEPKH:
JedopMarys COBHra U €€ pa3BUTHE.
Hanpspkenus npu caBUre. '
3akon ['yka g cnsura. Moyt cigura.
Kpyuenue. ITpaBuiio 3HAKOB A7 KPYTALIMX MOMEHTOB.
[MocTpoeHHe SMIOP KPYTALMX MOMEHTOB.
@opMmyIbel HaNPsLKEHHH U AehOpMAalMi MIPH KPyYEHHH.
VCIIOBHS IPOYHOCTH M HKECTKOCTH TIPH KPYYEHHUH.
Kakwe Tumsl medopmaiuii ¥ paspylieHUH BOZHMKAIOT MpH pafoTe OOATOBOrO M 3aK/ISNOYHOrO
coeqUHeHUH?
9. Kakue HanpsuKeHHsT BOSHUKAKOT IPH paboTe 60NTOBOTO M 3aKIENOYHOrO COSHHEHHH?
10.3anuiuure GOpMyIbl YCIOBHE MPOYHOCTH H HAa30BUTE KOMIIOHEHTbI, BXOJALIME B HUX?
11.Kak mogobpats HeoOX0AUMYIO TOILMHY coefuHeHus? Jluamerp 6onTa (3aKknenku)?
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Tema 1.5. I'eomempuyeckie XapaxmepucmuKy ROREPeYHbIXx ceyeHu
KonTposabHble BONPOCHI A/ CAMONPOBEPKH:
1. Kakue reoMeTpHYECKHE XapaKTEPHCTHKH MIIOCKHUX CEYEHHH BBl 3HaeTe?
2. Harmmmre GopMynel Ui CTATHYECKMX MOMEHTOB IUIOIaaH ceueHHs. Kak OHM H3MEHATCA MpH
mepexofie K napauieNsHBM ocsaM?
. Urto Takoe LeHTp TshkecTH ceueHns? Kak onpenenuts ero nonoxexue?
4. Hamamute GOpMyJIBI 111 MOMEHTOB MHepLHH. Kak OHM U3MEHATCA MPH NEPEXOe K napaieIbHbIM
ocsam?
5. Kax u3aMeHATCS MOMEHTHI HHEPLIUH [IPH OBOPOTE OCEH Ha HEKOTOpBIH yron?

(98]



6.
7.
8.

Uto Takoe riuaBHbIE OCH U [VIABHBIE MOMEHTEI HMHEPLIHH?
Kak onpezenuts nonoykeHue riaasHbIx oceii?
3anuuuTe GOPMyIIBI IS ONPEAENeH s MaBHbIX MOMEHTOB HHEPLHH.

Tema 1.6. Ipamoii nonepeunsiii uzzud

KoHTpoasHbie BONIPOCH A5 CAMONPOBEPKH:

SR S

-~

Yro Takoe u3ru6? Kakue Buap1 u3ruba Bel 3HaeTe?

Kaxue cuiioBbie akTOpEl BOSHHKAIOT MPH YHCTOM M MOTIEPEUHOM M3rHOe?

Sanmuite (U hepeHIHAIbHBIE 3aBUCHMOCTH H3rHba i 0GBACHHTE HX CYTb.

Kax mMosikHO Hcrone30BaTh nrbdepeHImanbHbIe 3aBHCHMOCTH H3rHGa TIPH MTOCTPOEHUH 3TIOP?
PacckaxuTe MpaBKIIO 3HAKOB TS TIONEPEYHOMH CHITBI M H3rHGAMOIEro MOMEHTA.,

Samunre (GOPMYINBI TS HOPMATBHEIX HANPSOKEHHH NP 9wWcToM M3rube, HanpsuKeHUH NpU
ronepeyHoM H3ruie.

Kax nsmensercs xapaktep Haruba ¢ MosBieHHeM TIOTIEPEYHOM CHITbI?

3anummTe pOpMyIIBI YCTOBHS IPOYHOCTH TIO HOPMATBHBIM M [0 KACATEIbHEIM HATIPSHKEHHSAM.

Tema 1.7. Hepemewgenun npu uszube. Humezpuposanue oupepenyuansrozo ypasnenusn ynpyzoii

JAUHUU DanKu

KOHTPOJILH]:IB BOIIPOCHI /15l CAMOIIPOBEPKH

L.

2

HasoBute xapakTtepHble mnepememieHus npu wusruGe. Kakue CHIIOBBIE dakTopel BAMAIOT Ha
BO3HHKHOBEHHUE NepeMeleHri?

Kak cBA3aHbl yron ToBOPOTA CEYEHMSl M Yrol HAKJIOHA KacaTenbHON K H30THYTOH ocH Oanku?
3anHIIATe 3TO COOTHOLIEHHE.

Kak Gputo nonyyeno muddpepeHLmancHoe ypaBHeHHe YIPYrodl JMHMM Ganku? IosTOpHTE 3TOT
BBIBOJI.

3aIMIIATE OCHOBHBIE TIAPAMETPEI H3rHOAEMOTO  CTEPIKHSA (kpuBH3HY oOCH, yron moOBOpOTa,
TMOTICPEYHYI0 CHITY, M3rMOAOIMA MOMEHT M HHTEHCHBHOCTH PacTIPEAC/IeHHOMN HAarpy3Ku) c
NOMOIIEIO JH((epeHIHaTbHBIX 3aBHCHMOCTEH.

. Kax onpepmensiorcs XapakTepHble [epeMElIEHHs MPH H3MHGE ¢ MOMOMIBIO AxddepeHLHATBEHOTO

YPaBHEHHs YIIDYTOH JIHHHH (aJlrOpHTM)?
IMocTosHHBIE HHTErPUPOBAHHS U X DU3HUECKHH CMBICH.

Tema 1.7. Ilepemejenun npu uszube. Humezpans Mopa. Cnoco6 Bepewazuna

I{onTpo.anme BONPOCHI OJIs CaMONIPOBEPKH:
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Yro Takoe uHTErpasisl Mopa M 11 4ero OHM HCTIONB3YIOTCS?

Kax onpenienserca 06o6uenHoe nepeMelleHre B TOUKe, I OTCYTCTBYET BHENIHAS Harpyska?
3amuuute GopMyIibl HHTErpanoB Mopa [s KakIoro Buaa HarpyKeHus.

Kak casansl cioco6 Beperaruna i unrerpanst Mopa?

O6mbsicHuTe cyTh criocoGa Bepemaruna.

3amumuTe  QOpMyNmBl TUIOMANEH W TIONOKEHHS UEHTPOB THKECTH IS HAMGONEee HACTO
BCTpEYarOIIMXCcs SIOP.

Tema 1.8. Cmamuuecku neonpedenumsie cucmemst npu uzzube. Memoo cun

KOHTpOﬂbeIB BOIPOCHI )i CaMONIPOBEPKH:

SNV Rt B g

Kaxwe cucTeMBl Ha3bIBAKOTCS CTATHUECKH HEOTIPEAeTHMBIMH?

Kak paspeinaercs craTHYecKkas HEOTIPEAEIMMOCT I10 METOAY CHn?

B uem 3aximouaeTcs cyTh KAHOHHYECKOrO YpaBHEHHS METO/A CHII?

3anuIuuTe ypaBHEHHE H 0OBACHUTE, UTO COHOM MpeaCTaB/IgeT KaXKIbIH €ro uieH.
Kak ompenensiorces koahpHIMEHTE KAHOHUYECKOT0 YPaBHEHHs MeToaa cui?
Kak onpezenstoTes OnopHele peakiMy CTATHYECKH Heomnpeaenumoii 6anku?

Pazoen 2. Cnoscroe conpomusnenue
Tema 2.1. Kocoil uzzub. Tema 2.2. Bueyenmpennoe pacmsicenue u cocamue

KOHTPOJ’I!;HI::IE BOMPOCHI JIf CAMONIPOBEPKH:

1.
2.

Yro npescTaenseT coboii MPOCTOE H CIOKHOE CONPOTHBIICHHE? [IpuBenuTe npumepeL.

Kaxoit npuHUMn npuMerseTcs pH paccMOTPEHHH BOTPOCOB CIIOKHOTO COIPOTHBIIEHHS], HALIPUMED
HaNPsS/KEHUH U IepeMelleHHit?

Yro coboii npencTaBnsgeT Kocod M3ru6? Kakue npu 9ToM BO3HUKAIOT YCHITHS W HANPSKEHNA?
3amuwute GopMyny A ONpefeneHMs HOPMAlbHBIX HanpsDKeHHH 1OpH KOcoM u3rube B
TPOM3BOJIBHON TOYKe ceveHHs. HazoBuTe BXOAAIIME B HEe KOMIOHEHTEL.



5. I'me BOBHMKAIOT MaKCHMajbHbIE HOPMAJIbHBIE HATISKGHMS TP KocoMm maru6e? Kak oHu
onpenensroTes?

6. IlpuBeaute hopmymy MonoKeHHA HEUTPANBEHOMN THHUM CEYEHHUs npu KocoM u3rube. B uem otnuune
€€ OT MPAMOro MONePeYHoro Haruba?

7. Kak npoBepuTh TIPOYHOCTb CEYEHHs NPH KocoM M3rube? 3anuimmTe dbopmyny ycnoeus npouHocTH.

8. Uro cobol npeCTaBIET BHELEHTPEHHOE PACTSIKEHHE U CikaTHe?

9. Kak onpenensrorcs HOpMaIbHBIE HANPSKEHHS B MPOH3BONBHOM TOUKE CeueHHs?

10.I'ne BO3HMKAIOT MAKCHMAIBHBIC HANPAKEHHA B CeHEHHH? 3aluIINTe (hopMysry MakCHMAalbHBIX
HaNpsOKeHUIH,

11.3amumute dopmyity monokeHus HeHTPATEHOM JTMHAM NPU BHELIGHTPEHHOM PACTSKEHHH U CKATHY

12.B 4em cocTouT OTNMYHE TOMOKESHHS HEHTPaTBHOM TMHHE [P KOCOM M3rube u IpH BHELEHTPEHHOM
PacTAKCHUH U cxkaTHH? OGOCHYHTe CBOM OTBET.

13.Y1o TaKoe AP0 CEUEHHS U B YEM €ro 0COOEHHOCTH?

14.3anumure YCITIOBHE NPOYHOCTH TIPH BHELIEHTPEHHOM PacTH>KEHHH H CXKaTHH,

Tema 2.3. Hanpssicennoe u dehopmupoeantoe cocnoanue 8 modke meia
Tema 2.4. Pacuem no meopuam npounocmu
KonTponsHble BOnpocs! 71si caAMONPOBEPKH:

1. Yro npencrasnser coboi HANPSKEHHOE COCTOSHHUE B TOUKE Tejia? Hapucyiite cxemy.

2. Yro Takoe rJaBHBIE MIOMIAAKH U IJIABHBIE HATPSKSHIA?

3. Kak onpenengercs THIT HaNPsKEHHOTO cocTosHuA? TTpUBEIHTE CXEMBI.

4. 3amvmmTe (HOpMYJIbl ONIPEeNeHHs [JIABHBIX HATIPSIKEHHIA.

5. HYro Takoe TeH3Op HaNpsKeHMA? 3SaNHMIIMTE ero, BBIPAXKAS YEPEe3 HEMIABHBIE M TJIABHbIE
HalpsKeHHS.

6. Uro npencrasnser coboil nedopMUPOBAHHOE COCTOSHUE B TOUYKE Tesa?

7. Yro Takoe rnaBHeIe gedopMalun?

8. 3ammmKTe TEH30p Ne(hOPMALIHH, BLIPAKEHHBIH Yepe3 HErNaBHEIE U [JIaBHBIE naedopmarpu.

9. Kak onpenensrores riasHsie AedopMallHK B CIYIae [IOCKOro nehOpMHUPOBAHHOTO COCTOAHHSA?

10.Yem onpenensercs BOSHUKHOBEHHE KPUTHYECKOTO COCTOSHHS IS pasHoo6pa3HBIX MaTepHaios?

11.Yro Takoe 3KBHBAIGHTHOE HaNpskeHHOe cocTosHHe? Kak ero onucrpaor?

12.PacckaxuTe CyTh Ka)KIOM M3 TEOPHii MPOUHOCTH. [lpuBenute GopMymsI yeoBHM POYHOCTH.

13.Kakve KpUTepHH SBISIOTCS KPUTEPUAMH MPOYHOCTH, 4 KAKHE — MIACTUYHOCTH?

14.Kakne W3 pacCMOTPEeHHBIX TeOpHil MarOT Hambonee OGiu3KHMe K TCOPETHYECKHM TIPOrHO3aM
pe3yIbTaTh?

15.3amwiunte GopMybl yCTOBUH HACTYIUICHHS KDHTHYECKOTO COCTOSHHS, (hOPMYIT yCIIOBHS TIPOYHOCTH
U pacueTHbIx MOMeHTOB 110 IIT u 1Y Teopusam nmpounocTw.

16.1IpuBenwTe IpUMEp NPHMEHEHHS KPHTEPHEB NPOYHOCTH H [IACTHYHOCTH.

Pazoen 3. Yemoiiuueocme snemennoe koncmpyryuii
KonTpoasubie BOIPOCHI 4151 CAMONPOBEPKH:
1. ITouemy Heo6xomum pacueT Ha YCTONYHBOCT MOMUMO pacyeTa Ha MPOYHOCTE H KECTKOCTL?
2. na kakoro cTepskHs BeIBeaeHa (opmysia Diinepa? 3anuiuure ee.
3. Hro coboii npeacraenseT kputueckas chma? Kakum o6pasom nonyuena dopmyna?
4. Kak 3akperuieHWe KOHUOB CTEpKHs BIMSeT HAa BeJHYHHY KpUTHYeckodf cwibi? UTo Takoe
npueneHHas amiHa? Koadduuuent npusenesus? 3anuimmre npuMeper.
3amuumnTe QOPMYTY KPHTHUECKOH CHIIBI, NIPHMEHHMYIO TS CTEPIKHS C MOGBIM 3aKpervieHueM
KOHLIOB.
B kakux npenenax npumeruMa dopmysia Diiepa?
Uro Takoe KpUTHYECKOE HANpPsDKEHKE? 3anuumTe GopMyIy.
Hro Takoe rubkocTs cTepskHa? IIpenensHas rHGKOCTb CTEpIKHS?
Kax orpenensercss KpuTHHECKas CHIa M HANPIKEHHE 3a MpPEJENaMd PHMEHUMOCTH thopmys
Diinepa? IpuBeaure npuMepsl.

n

2001

Tema 4.1 Ilpodonsro-nonepeunsiii uzzup
KOHTPOJILHL]& BOMPOCHI AJis1 camonponepkn:
1. Yro npexcTapnser coGoH NPOAOIBEHO-TIONEPEYHbIH H3rHO?
2. Ha3soBHTe OCHOBHEIE XapaKTEPHCTHKH IPOAOTBHO-TIONEPEIHOTO H3ruba.
3. Yem oTiMyaeTcs Ompe/encHHe MOMEHTA IpH MOTIEPEYHOM H3rHGe H [IPH [POJOTBHO-MIONEPEHHOM
uzrube?



el

3anuute AuddepeHIHaTbHOE YpaBHEHHE POAOTBHO-TIOTISPEYHOr0 H3ruba.

. B kakoM BuIe noiy4aercs pelleHHe NH(GDEepeHLHATEHOTO YPaBHEHHS NPOAOIBHO-TIONEPEYHOro

A3ruoda’?

. 3anmumuTe GOpPMyNTy HAMPSHKEHHS IIPH TMPOJONBHO-TIONIepedHoM u3rube, W (QopMmyny ycnoBua

IPOYHOCTH.

Pazoen 5. Junamuuecxoe nazpycenue
Tema 5.1. Pacuem 31eMeHmO8 KOHCMPYKULLI, 08UZANU{UXCA C YCKOPEHUEM
KoHTponbHbIE BONPOCHI IJIsT CAMONPOBEPKH:
Uro npencrasiger coboil quHaMIUeckas Harpy3xa?
Kakora ocofeHHOCTE TUHAMHYECKOT0 HArPYKEHHS [0 CPAaBHEHHIO CO CTATUYECKHAM?
Onumute npuHiun Janambepa v ero npuMeHeHHe.
3amuumTte GopMyITy JHHAMHYECKOro K0dhhHIIHEHTA PU PABHOYCKOPEHHOM JIBH)KEHHH 37IEMEHTOB
KOHCTPYKLIHH.
Pacckaskure NPHHIMI ONpPEAEICHHs pPasIMUHbIX XapaKTePUCTHK AMHAMMYECKOrO HArpyZKEeHHs C
HCMOJIB30BAHHEM JUHAMHUYECKOro Ko3(ppULIHeHTa.

Tema 5.2. Pacuem npu yoaprom Oelicmeun Hazpy3Ku

KoHTpobHBIE BONPOCH] AJISI CAMONPOBEPKH:

1

2.
3.
4.

N L

HazoBuTe OCHOBHBIE XapaKTEPUCTUKH YIAPHOIO B3aUMO/IeCTBUS.

HasoBuTe ocCHOBHBIE JOMYIIEHNS, TPHHUMAaeMEbIe TIPH PACCMOTPEHHUH Yaapa.

Yro npeacrasiseT coboil quHaMHUecKri koadduLIMenT npy yaape?

3anuuKTe ypaBHeHHe M3MEHEHUA KMHETHYECKOH S9HEPrUM MPH yape U OXapaKTepusyiTe BXoAsLIMe
B HEI'0 KOMITOHEHTBHI.

3armmummTe GOpMyITY IHHAMHYECKOro KOG hULHeHTa Py yaape.

Uro coGoit npencTaBaseT BeIHUHHA Agy,; B BRIPOKEHHH AHHAMHUYECKOTro Ko3dduimenTa npy yaape?
3anuIKUTe BO3MOJKHBIE BBIPAKEHHA A/ ONpPEAeIeHHs AMHAMHYECKOro Kod(QHIHEHTa H Ha30BHTe
BXONALIME B HUX KOMIIOHEHTEI.

Paszoen 6. Tema 6.1. Pacuem 31eMeHm06 KOHCMPYKUNIL 3@ Bpeoesiamu yrpyzocmu

KonrposbHble Bompockl A5 cCAMONPOBEPKH:

L
2

wh

HazouTe cTanuu, NpoxoAnMsele OaNKoH 1o HeuepnaHus HecymeH criocoGHOCTH.
Oxapaxrtepusyiite nuarpaMmy [Ipanarig, UCrmonb3yeMyro TpH pelieHuH 3a/aqn of onpeneneHuH
Hecyeit criocobHOCTH.

. 3anMmMTe W CcpaBHHTE (OPMYJBI TpeAelbHBIX MOMEHTOB IPH pacyeTe M0 [OMNYCKAEMbIM

HaTPSIKSHUSIM H TIPEIeIbHOMY COCTOSHUIO.
Urto Takoe mmacTHdecKkui wapHup? YTo Takoe miIacTHISCKHH MeXaHHu3M?

. 3aruIuTe Cl)OpMy.le MIacTHYECKOTO MOMEHTA CONIPOTHUBIIEHHA U CPaBHUTE €ro ¢ OCEBBIM MOMEHTOM

CONpPOTHBIICHHS.
Kak u3MeHseTcs BMopa HOPMAaJbHOTO HANPSUKeHWS NPH MPOXOKAeHWH Oankoit Bcex crammit 1o
HcYepIIaHus Hecyel cnocobHocTu?

Pazoen 7, Tema 7.1 Obonouxu

KDHTPOJ’IBHB]E BOIIPOCHI AJIs1 CAMONIPOBEPKH:

L.
2.
3

4.
5.

Uro Taxoe o6onouku? Kakre mapaMeTpsl 00010UeK HCIIONB3YIOTCA NPH pacuere?
Kakue obonouku Ha3elBalOTCA CHMMETpUYHBIMH? B ueM ocobeHHOCTE pacueTa mo Ge3MOMEHTHOM
TEOPHH?

. (DopMyna Jlammnaca u KOMITOHEHTEL, BXOOSIIHE B HEE.

Pacuer cdepuueckux cocy OB, HArPYIKEHHBIX BHYTPEHHHM JaBJIEHHEM.
Pacyer uuIMHIPUUECKHX COCYIOB, HATPYKEHHBIX BHYTPEHHHM JIaBJIEeHHEM

Paszoen 8. Tema 8.1 Ilosmopro-nepemennoe deiicmeue Hazpysxu

KOHT]]OJI]:HL[E BOIIPOCHI 1JIA CAMOIIPOBEPKH:

6.
7.
8.
9.

Onuumure XapakTep pa3pyLICHHS 3TEMEHTOB KOHCTPYKLIHH [0 NMPUYHHE YCTAIOCTH.

Uto sBNISETCS MPHYMHOR BO3ZHMKHOBEHHS YCTAIOCTHOTO paspyLeHus?

3anHIKUTe OCHOBHEBIE XapaKTEePHCTHKH ITHKIIA.

Kax onpenensercs npenen BeiHocnuBocTH? ONMIIKTE qUarpamMMy U MOPSAAOK €€ NOCTPOSHHS.

10.Kakue hakTopbl BIHAIOT HA BETHUHHY TPENeNa BRIHOCTHBOCTH W Kak?
11.0nuumyTe NOPSAAOK BBITOJIHEHHUS pacdyeTa Ha POYHOCTh NMPH LMKIMYECKHX Harpy3Kax.



MeTonnveckne ykasaHus K pacdeTHo-rpaduueckum paGoram
Pacuerno-rpapnueckasn pabora Ne 1

CraTuyeckn HeompeJeJHMBIE CHCTEMbl IPH PACTSDKEHHH H CKATHH. ABGCONIOTHO KeCTKMii Opyc
ONHPAETCs Ha aPHUPHO-HETIOABKHKHYIO OTIOPY H MIPHKPETIEH K IBYM CTEPKHSAM C PABHBIM MOMEPEUHEIM

CEUCHHEM.
MaTepuaia

Ceuenue crepxkneli ykasawo B Tabmuue 1.4, cornacHo Bapwanty. Momyis YHOPYrocTH
crepikueit E = 2+10° MITa, xoddduupent muHeHOro pacwmpenus 0=12-10° 1/rpan.

KoaddunmenT 3anaca npoyHOCTH NPHHSTE N=2.
Tpebyeres:

|
[c].

2

3.

4,

Beruucnuts gonyckaemyto Harpysky [Q], npunss Gonbluee U3 HanpsukeHuii 3a 40nycKaeMoe

BEBrHCTHTE OIYCKAEMYIO HAPY3KY MO TIPENEILHOMY COCTOSHHIO [Q]yp.
CpaBHUTS [OJTyYEHHbIE PE3YIILTATEHI.

BrruucnuTe MOHTaXKHEIE HalpsKeHUA B oboux CTEPIKHAX, €CITU JJIMHa BTOPOro CTPEeAHA

OT/IMYAETCA OT HOMHHAIBHOM Ha BeTHUMHY §;.

5.

Berauciure  HanpsokeHus - B 000MX CTEpIKHAX, ©CJH TEMIepaTypa MEpBOTO CTepiKHA

H3MEHHTCS Ha BENTHUHHY At).

6.

Beraucnute  HanpsokeHuss B 06OMX CTEpIKHAX OT COBMECTHOTO JeHMCTBHS HArpysk,

HETOYHOCTH M3rOTOBJICHUSA BTOPOrO CTEPIKHS M H3MEHEHHE TEMIIEPATYPhI IIEPBOTO CTEPIHKHS.
Heobxonumele naHusle ans pacuéra B3sth w3 TaGnuupr 1.4 u pucynka 1.11.

0 1

«
wy o
b

2a

2a

2a

1,5a

)
0

Pucynok 1.11 — CxeMbI KOHCTpYKUMIT

Tabnuna 1.4
Homep a Ceuenue Touka 8;. MM Aty, Ox,
BapHaHTa M CTep:KHEH  |MpHIOIKEHHA CHUNbI MIla




Q

0 0,4 JI Nel4 A 2 -40 280
1 0,5 I Ne14 -B -1,5 20 250
2 0,6 J Nel6 C 2,5 50 280
3 0,7 1T Ne16 A -3 -30 300
4 0,6 J Nel8 -B 2.5 -60 240
3 0,8 IIT Ne18 -C -4 -70 400
6 0,8 J Ne20 B -1,5 55 320
7 1,0 1T Ne22 -C 2,5 40 360
8 1,2 J Ne24 -A -3,5 -45 400
] 1,3 11T Ne24 B 4 35 320

Ilpumeuanms:

1. I - nBytasp; 111 - msennep;

2. 3nak «» B rpae «To4ka NpHIOKEHHS cHiibl Q» O3HAYAeT Hanpas/ieHHe CUJIbI ) CHHM3Y BBEpX; B

MPOTHBHOM CJlyYae - CBEPXY BHH3.

3. 3Hak «» B rpadax §, u At; 03HaYaET, 4TO CTEPKEHb YKOPAYHBACTCS.

IIpamep pemenns 3axaun 1.4
ABcomoTHO xecTkuil Opyc onmpaercs Ha LIAPHUPHO-HETIONABMKHYIO OTIOPY M MPHKPEIUIEH K
ABYM CTEPIKHAM € PaBHbLIM MONEPEUHBIM ceueHueM (puc. 1.12). ITnomans ceuenus crepxueii A=35-10"
M. Mozyis YNpYTOCTH Matepuaia crepxkueit E = 2 - 10° MITa, kodhdureHT THHeHRHOro paclIdpeHus
marepuana a=12-10" 1/rpan, a=0,5 m. Homyckaemoe HanpskeHHE MaTepuana

[a] =%=ﬂ— 160 MTIa.

=

Tpebyetcs:
1. Beluucnute momyckaeMyio Harpysky [Q], npuase Gomblee
U3 HalIpSDKeHWH 3a fomyckaemoe [6]. | g0 — - — e :
2. BpluMCTHTR [IOTIyCKAEMYIO Harpy3ky IO NpefensHOMY |& - - o!
COCTOAHHIO [Q]np. ——" 6E
3. CpaBHHTB MOTYYEHHBIE PE3YIILTATHI. 2 a 2a
4. BBIYHCIIHTE MOHTZ)KHBIE HANPSIKEHHS B OGOMX CTEpPIKHAX, Q
€CTH JUIMHA BTOPOTO CTEP)KHS MEHbIe HOMUHAIBHOHW JUTHHBI HAa Puc. 1.12

BeTHUMHY 8,=-3-107 M

5. BeluMCINTE HanpskeHHs B OGOMX CTepXKHAX, €C/IH TEeMIepPaTypa MepPBOr0 CTepiKH:
H3MEHHTCH Ha BenuuuHy At;=30°C.,

6. BbMMCIHTE HampsKeHHs B OOOMX CTepiKHSAX OT COBMECTHOTO JIeHCTBHS Harpy3sKHq,
HETOTHOCTH H3rOTOBJIEHHA BTOPOTO CTEPIKHA H H3MEHEHHE TEMIEPATYPhI IEPBOTO CTEPIKHS.

Pemenue

1. BblyHCIHTE JomyckaeMylo Harpysky [Q], npuusiBs Gosnbmee u3 HANPSGKEHHWH B
CTEPKHAX 3a JonyckaeMoe [o].

Cocrasnsiem pacuetnyro cxemy (puc. 1.13). Tlom meiictuem cumsr Q 6pyc OA mnosepHercs
BOKpYr wapHupa O Ha HekoTOpklH yron. Crepyknn 1 u 2 BeleAcTBHE 3TOTO pacTsHyTes. Kak pesynbTar
3TOro, MoABATCA BHyTpeHHHE Chilbl N; 1 Ny, CocTaBiM ypaBHeHME MOMEHTOB OTHOCHTE/IBHO TOUKH O:

D My(F,)=0. (1.23)
Q-2a-N,-4a-N, -2a-sina =0, No
. . 1Ny 2tz
HBH HEH3BECTHBIX PEAKTUBHBIX yCUTHAX Nj, N, R, Roy 1 Tpex i i cE” o
YPaBHeHHH CTATHKH (IUIOCKad CHCTeMa CHJ), 3ajaHHas CTepKHeBas | ) = ’E
CHCTEMA SABJIAETCS CTATHYECKH HEONpPEeNENHMOMN, U CTeNeHb CTaTHYecKoW | <| |A;__ —
Heonpeaenumoctu (CCH) onpenensercs: Q
CCH=m-n, (1.24)
rie m — KONHYECTBO HEH3BECTHBIX PeakiMil, a n — KOJHYECTRO Pnc.1.13

YPaBHEHHH paBHOBECHH IS JaHHOH cucTemsl ciil. Takum o6pasom, CCH = 4-3 = 1, To ecth s
PELIEHUS JaHHOH 3a1aul He0GXOUMO COCTABMTE ellle OHO JOMOMHUTENLHOE YPaBHEHHE, HA3BIBASMOS
YpaBHEHHEM COBMECTHOCTH AethopMaliyii.

Cocraensem ypaBHeHHe COBMeCTHOCTH nedopmaumii. M3 nogobus TpeyronbHukoB OAA; u
OCC, umeem:



~ o~ A

NN, N
g Al
AA=Al;, NN, =—  To ects:
sin
Al sina 4 (1.26)
Al 2
Ilo zaxony I'yka mmeem:
N,l.
Al,:—%;Ag:—zi. (1.27)
E4 EA

Hnuny BTOpOro crepiHs onpenenseM no teopeme IMuparopa:

1, =/(2a)* + (2a)* =1,414 m

Honcrarnsem suauenns yumnenuii B ypaBHenue (1.26):
N\l -sina _2:Nyl, .
EA EA4
HsmeHenneMm yrma a npeHebperaem, Tak kak mepeMelneHue CC, sHaumTensHo meHblue, uem
uiHa H6anku. Torma,
2a

sSin@ =——oH— 0,707
V(2a)* +(2a)?

OxkoHyaTenbHO HMeeM:
N = 2Malal
0,707
M3 storo Belpaskenus BugHO, uTo Ni>N,. Cootsercreento, HaMPSKCHHA B MIEPBOM CTEPKHE Oy
Gonbie, yem nanpsskenus Bo BTOpOM ©,. [lostomy, makcumanbHbie HAaMPSUKEHUS 10 aGComoTHOMY
3HAYEHMIO OYyT B IEPBOM CTEpKHE: G =[c]u
N, =[c]-4=160-10°-35-10" = 560000 H=560 kM.

3Hauenue N, = % = -52—0 = 140 xH.

Halnem Hanpskenus B oGoux CTEPIKHAX:

01 =[c]=160 MIla; Gy =[c]/4=40 MITa.

O6a cTepykHs pacTaHyTsI.

HoncTaBum 3nauenus cun N, u N B ypapHeHue (1.23) u onpezenim sHaueHwue [Q]:

[Q]=2N, + N, -sinax =2-560+-140-0,707 = 1219 kH.

2. Bwiyucanrts AOIYCKACMYI0 HATPY3KY 10 NPeXeJBHOMY COCTOSIHHIO [Qlrp-

IIpenensHoe cocTosiHue Oyaer BosHHKaTh, eciu HallpAKEHUA B CTEpXKHAX OyayT paBHBI
MPEACTBEHBIM, TO ECTh MPEeITY TEKYYECTH O,

G =02=0; (1.28)
COCT&BHHCM YPaBHEHHE npe,uenmoro pPaBHOBECHA:
Y My (F,)=0.
0°2a~N,-4a-N2.2a-sina =0. (1.29)
[IpenensHble youmus B kaxaom us CTEpIKHEH:
N’ =N,’=0, 4. (1.30)

Pewaem otrocHTe 00 NpesenbHoil HarpysKu JUis CHCTEMEI:
Q°=N,"-2+N, sine .
Hormyckaemas Harpyska no NPEACTEHOMY COCTOsHMIO [Q]y,, onpenensercs kak:

[Ql. :93—=N—I‘Lt:qﬂ:[a]u4-(2+-sina)’ (1-3])
n =

rae n — Ko3qpHIHeHT 3amaca NPOYHOCTH, TOTa
[0], =160-10°-35.10 2,707 =15159.10° -
[Q],; =1515,9 kH.

3. CpaBHUTB moNyYeHHbIE Pe3yabTaThI.
Onpenensem norpewmnocts Mezy pacueTamu:



B [Q]m _[Q]

-100% = 24,4 %.
(0]

Taxum 06})3301\1, pacdeT No TPEAETbHOMY COCTOAHHIO MO3BOJSET YBCJIMUHUTE [JOITYCKaACMYH

Harpysky Ha 24,4 %.

4. BBIYHCIHTE MOHTRXKHBIE HANDSIKEHHS B OGOMX CTEpP/KHAX, €CAM AJHHA BTOPOro

CTEPKHSA OTIHYACTCH OT HOMHHAILHON HA BeTHYHHY 3,=3 MM (Ge3 yuera narpysku Q).

HexonHas cxema npeAcTaBineHa Ha pucyHke 1.14.

CocraBngem pacuetHylo cxemy (puc. 1.15). C yuetom D
YKOpO4eHHs cTepxHs 2 Touyka C JOMmKHA COBIACTB ¢ TOUKOM E, eciu a1 5 z " - |
651 He 6610 cTepykHA 1. CONPOTHBIIEHHE IIEPBOrO CTEPIKHS IPHBOIHT A B & O
K TOMY, YTO TOYKa A 3aHMMaeT nonokeHHe A;. B cBasu ¢ 3Tum, B 6E
CTCpIKHAX NOABNAIOTCA BHYTpeHHHe ycunus N; u N,. CocrtaBum 2 - 2
YPaBHEHHE CTATHUKM:

> M,(F,)=0.; N,-4a—N, -2a-sinaz =0 (1.32) PRE/L1S

H3 storo ypaBHeHus crepyer, 9ro:

_ 2-sina

Ny === =03535- N,

CocraBngeM ypaBHeHHE COBMeCTHOCTH pedopmaumii. U3
nogo6us TpeyronpHukoB AA,0 u CC,0 umeem:
44, _Al ; cc,=CA-CA;

cc, Ic
AT _ 63 _ Al _ Alysina
AA=AlL; CE = pregs CiE = wing C/ENOBATENBHO @aly)
2.
ITo saxony Tyka: a7 Ny _Nab orpa
EA T EA
Nj_ ' ll - sina Nz * lz
e e B =
EA (62 EA )

Pemias COBMECTHO ypaBHEHHUS, TOITYIHM:
_2:(6-EA-Ny'l;) 2-8,"EA-2-2,829N, -,
L = =

ly - sina l; - sina
" 2-3-1073-2-1011-35-10~*
i = 12,32 = 341020H
N=341,02 kH; N,=964,7 kH
I crepsceHs cxat, 2 — pacTAHYT.
OnpenenumM HanpsoKEHHUs:
1 =-97,4 MIla; ©,=275,6 MIIa.

S. BBIMHCIHTE HANPSKEHAS B 00OMX CTEPIKHSIX, €CJIH TeMIepaTypa NepBOro CTepIKHSI

H3MEHHTCH HA BeJHYHHy At;=50°,
Hexonnas cxema nana Ha pucyHke 1.16.

CocraBum pacuernyio cxemy (puc. 1.17). C yuerom M(% ———e >

YANMHEHHS CTepkHs | Touka A JIO/DKHA COBMACTE ¢ ToUkoH E, eciu 1
Ob1 He Opio crepaHs 2. CONPOTHBIEHHE BTOPOTO CTEPIKHS A B C

MPUBOIMT K TOMY, YTO TOUKA A 3aHHUMAET MonoxkeHue A,. B cBs3u ¢ o
3TUM, B CTEPXKHAX TMOSBJLLOTCA BHYTpPEHHHE yCHIHA N; U N, | < a
CocTaBuM ypaBHeHHE CTATHKH:

CC,
Puc. 1.17

Puec. 1.16
**,P;L N2 ZMO(ﬂ)=O.;N,-4a—N2-2a-sin0:=0
2,
L i N c B 7 o M3 310Oro0 ypaBHeHU ClelyeT, 4To:
C1 °§ N, =0,3535- N,
- Al ady Cocraensem ypaBHeHHe COBMecTHOCTH aedopmarmii. W3
< -..j nonobus Tpeyronsuuko AA;0 u CC,0 umeem:
<« 'y a

—E A4 I . AA=AE-AE; AE=Al; AE=Al; AL, =a-At-1, a



]
2

Al,
sina

1l

NI
Ilo 3axony I'yka: Al, = E—‘A‘; Al _Nab  Pemag COBMECTHO MOTYyUMM:
EA
(Allt — All) : SiTLCI
‘ =2
Al,
2Al, + ALy - sine =1 a - At - sina
E * A * lI ‘e At
NZ

- 2 [2 + 0,3535 - 1!1 ‘sina

N1:48,24 KH, N2:136,5 kH.

1 cTepiens cxar; 2 — pacTaHyT.

Onpenenum HanpsoKeHUs:

o01=-13,78 Mlla; ©,=39 Mlla.

6. BeIMHCIHTL HANpPSKEHASE B 000MX CTEPKHSX OT COBMECTHOIO JeHCTBHS HATPY3KH,
HETOIHOCTH H3rOTOB/ICHHSI BTOPOTO CTEP:KHS H M3MEHEHHS TEMIEPATYPbl NEPBOTO CTEPIKHSI.

Jst ynoGeTBa cBeZieM pesy/ibTaThl PacyeToB B Tabnumy 1.5.

Tabmuna 1.5
Hanpsxenus, MIla
DakTOp, BBIZBIBAIOLIHA HANPSKEHHS
1 cTepixens 2 CTepKeHb
Harpyska [Q]=1219 xkH 160 40
HetouHocTs H3roToBneHus 2-ro crepikus -97.4 +275,6
HM3MeHenue TeMnepatyps 1-ro crepsicHs -13,78 +39
CymMapHsbie HanpsKeH s 48,82 354,6

W3 Tabnuuel BMAHO, YTO NpH JAHHOH CXeMe HATpYKeHHs, COUYETAHHE BCEX Tpex (dakropos
ABJIAETCSH GIArONMPHUATHBIM Ul MEPBOTO CTEPXKHS (MTOTOBOE HANPSUKEHHE MEHbILE JIOIIYCKaeMoro) u
HeO/IArONpUATHEIM — ISl BTOPOTO CTEPHA, KOTOPBI, CKOpee BCEro, pas3pylIHTCs (ero WTOroBoe
HaTpsKEHUE 3HAYMTENTBHO G0JIbLIe TOMYCKaeMoro),

Pacuerno-rpadmueckas padora Ne 2

Ompejenenne reoMeTpHYecKHX XapaKTePHCTHK COCTABHOIO ceueHHsi. COrMacHo HOMEpPY H CXeme
safganus (puc. 2.1), Tabn. 2.1, onpeneaMTh MONOKEHHE TNABHBIX LHEHTPANLHBIX Ocell M IJ1aBHEIE
MOMEHTBI WHEPLMH cevehms. CxeMy pacronoxenns LT v riaBHBIX HEHTpanbHBIX Ocell ceueHHs
BBINOJTHUTE HA JIKCTAX MUTTHMETPOBOH Gymaru B macturabe (1:1 unw 1:2).

CxeMBI NoNepevHLIX CeYeHMIT H HOMEPA 2 AHHi

S 6 8
Pucynoxk 2.1
Tabnuua 2.1
CocTaBasioLIne 3TeMEHTEI CeueHuUs
Ne yenosus Yronok Yronok
Hleennep ” . Jlucr
paBHOGOKHI HepaBHOOOKHMIH

0 Nel6 100x100x10 160x100x12 180x20
1 Ne20 120x120x12 110x70x8 300x16



2 Nel8 100x100x12 180x110x10 260x10
3 Ne22 160x160x12 140x90x10 300x12
4 No24 140x140x12 160x100x14 360x20
5 Ne20a 120x120x15 160x100x12 320x16
6 Nel8a 100x100x14 160x100x12 300x16
7 Nel6a 125x125x12 125x80x10 25012
8 Nel8 100x100x12 140x90x10 260x16
9 . Nel4 125x125x10 110x70x8 240x10

ITpameyanue. Ecmu B cocraBe cedeHHs OTCYTCTBYeT KakoH-nubo u3 npoduned, TO HaHHbIE H3
TalNHLpl, OTHOCAIIMECH K HEMY, HCHOPHDPYEOTCS, a YUYHTHIBAIOTCH TOJBKO MPHCYTCTBYOLIHE
SIIEMEHTEL.

IIpumep BuImosiHenns 3agaun 2

Ans HepaBHoOMono4Horo yromka 100x63x10 monocsr 220x14 u mpemnepa
Nel8 (pue. 2.2) onpenenurs MonoseHHe MIABHLIX LEHTPATbHBIX OCeil U BEITHYHHY
ITIaBHBIX MOMEHTOB HHEPIIUH.
Pemenne
W3 copramenTa BrIGHpaeM napameTpsl ceuenus Tabnuua 2.2.

ITokaseiBaeM UeHTpbl TsikecTH ceueHuit C,, C, u Cs, TTPOBOIHM
LEHTPAILHBIE OCH [IJIs Ka)K10I0 CeUeHUs

Tabnuua 2.2
ONEMEHTHI CEYEHHS
, Vronoxk
[Napamerps! ceuenns ITonoca 220x 14 HEPaBHOTIOJIOYHBIH IIeennep Nel8
Nel 100x65x10 Ne3
No2

[Tnomazs A, oM’ 30,8 15,67 20,7
MomenTsl HHepumH J, cm” 1242 51,68 1090
MowmenTs! uHepimu J, M’ 5 155,52 86
Paccrosnue no uedtpa TsskecTH Ha ocn 3,37 1,94
Xg, CM CUMMETpPHH
PaccrosiHue [0 LeHTpa TAKECTH Ha ocu 1,64 Ha ocu
Yo, CM CHUMMETPUH CHMMETPHH
LenTpobeskHbIi MOMEHT 0 51,18 0
MHEPLIUH Jyy, oM’

MomeHTEI HHEPIWH NOJIOCKH! PACCUHUTBIBAEM KaK 1 NpAMOYTOJIBHHKA:

Loobe e

X721z ereee
_hb3_22-1,43_5 .

yT2 12 0

BeiGripaem B KauecTBe BCIOMOTaTe/IbHEIX OCEi LEHTpaIbHbIE OCH Nonockl. Tora, KOOPAHHATSI
LEHTPOB TAKECTH CeUEHHH 1, 2 M 3 OTHOCHTENBHO BHIGPAHHEIX OCEii:

C1(0;0); Co(-(3,37+0,7); -(11-1,64)); C3(1,94+0,7; 11-9) T0 ecTh

C1(0;0); Ca(-(4,07); <(9,36)); Cs(2,64; 2)

OnpenenseM KOOPIMHATEI LEHTPA TSKECTH CEYEHHS B 3THX OCHX IO dopmysam [1]:

=iHZAiyi, S DA% @.1)

Ye A - ZA, Xe A - ZA,
2 15,67-(-4,07)+20,7-2,64 B 15,67-(-9,36)+20,7-2 =_157¢cMm.
30,8+20,7+15,67 30,8+20,7+15,67

OTI0XKHB TIONMydeHHBIE 3HAYEHHS OT ocel X;, y;, HAXOHMM TMOJOKEHHe LIEHTPa TSHKECTH
ceuenus (puc. 2.3).

=-0,l40M; =




[Tpoeogum wnenTpanbHele ocu ceuenus X, Y. IlomokeHHE LEHTPOB TSHXKECTH SIEMEHTOB
ceuenus Cy, Cy 1 C; OTHOCHTENIBHO 3THX OCEH 3aMMILYTCA CIeAYIONIHM 06pasoMm:

Ci(0,14; 1,57), Cx(-(4,07-0,14); -(9,36-1,57)), C3(2,64+0,14; 2+1,57), To ects C(0,14; 1,57),
Cy(-3,93; -7,79), C3(2,78; 3,57)

HaxoanM ocesble M LEHTPOOEKHBIA MOMEHTBI HHEPIHH CEYEHUS OTHOCHTENBHO LEHTPAJIBHBIX

oceit X, Y mo popmynam: J =ZJXI +al A Jy = ZJ],] +b'4
T =2 xn +a, b, 4,. @2)

TpUYeM 30eCh a; = y; U b; = Xx;.
J, =1242+1,57" -308+51,68+(=7,79)* - 15,67 +1090+3,57* - 20,7 =36 74cn’
Jy =5+0,14%.30,8+155,52+(-3,93) - 15,67 + 86 + 2,787 - 20,7 = 649cn”
Jyy =0+014-1,57-308+5118+(-3,93):(-7,79)-1567+0+2,78-3,57-20,7 = 743 e’
Jiy =0+0,14-1,57-308+5118+(-3,93)-(-7,79)-1567+0+2,78:3,57-20,7 = 743cM’
BoryncnseM 3HaYeHKs [IaBHEIX LEHTPATBHBIX MOMEHTOB HHEPIHH ceueHus 1o Gopmyriam [1]:

_ ety J_ré-\/u,(—J,,)2+4-J,ﬂ,2 (2.3)

max

min

3674 +649

min

WM OKOH4aTensHo J,  =3846,6~3847cm'; J

t%\/(3674 -649)* +4.743 % = 2161,5+1685 ,lem *

min

= 476,4 ~ 476cm*

OrnpenensgeM nonoskeHUe IIaBHbIX UEHTPANBHBIX 0ce 1o hopMyam:

J
gy =—— .

rnax_JY

743 i
g, = —————  =-0,232, &, =—13,08 o, =—13°5
8% = 73847649 ; T

IMonoxuTenbHBIe YIUIbI OTKIAABIBAIOTCA OT OCH X MPOTHB X0/a YaCOBOH CTpeNKH, a
OTpHLATE/IbHBIE — 110 X0y 4acoBO# cTpenku. HamoMHiM, uTo yron ¢, - 3T0 yron Mexmy ockio X U

OCBIO, OTHOCHTEIEHO KOTOPOH MOMEHT HHEPIIMH PaBEH Jm.dx (puc. 1.3).

vV Pucynok 2.3
J min BrironHsem nNpoBepKy MPaBHABHOCTH
X BEIUMCIICHHMH:

M Jx +Jy :']ma:. +‘]mins

’ 674+649 = 3847+476
7
: 4323 = 4323
| jz [Iparasg wacTh paBHa J1eBOH, CIIENOBATENBLHO,
T —— % - BLIYHCJIEHHS BBINOJHEHEI BEPHO.
)
A 1% =X Brinonusem ueprex ceueHus B Maciutabe, 1ubo B
™ &

C ] Mm HATYPAIBHYIO BENTHUYUHY (CM. pUC. 2.3) Ha MHTTHMETPOBO
Y Oymare ¢opmara A4, ¢ HaHECEHHBIMH [JIABHBIMH
s

HEHTPaTbHBIMH OCAMH CEYCHHSA H YKa3aHHbIMH

ﬁ pacyYeTHBEIMH BEMTHYHWHAMHA Xos Ve

Pacuerno-rpapuueckasn pabora Ne 3

Cratuveckn onpenejMMble CHCTeMBbI MpH KpydyeHHH. K cTanibHOMY Baty NpuIoikKeHbl 4
KPyTAIUX MoMeHTa: My, M,, M3, My. TpeOyeTes:

1. TIOCTPOHUTE 3IIOPY KPYTSILUHUX MOMEHTOB;

2. NpH 3aJaHHOM 3HAYEHHH [OIMYCKAeMOro HalpsKeHHA[T|onpenenurs avamerp Bana d u3
pacu€Ta Ha MPOYHOCTE M OKPYTJIMTH €ro 3HaueHue 10 Omwkaiiiero Goneiuero, paguoro: 10, 20, 30, 40,
50, 60, 70, 80, 90, 100 Mm;



3. TIOCTPOHTD SMOPY YITIOB 3aKPYUHBAHHUS (;
4, HalTi HaMGONBLINI OTHOCHTENLHBIH YroJl 3aKpy4uBaHus y (Ha 1 m).
Hannble anst pacuéra B3ath 13 Tabuus: 3.1 u puc. 3.2.

Mm,’

M, M, M, M M, M, M,
L L L
AR ARV
M, M, M,_ M, i M, M, M, My 3
L L LWL
AR S BRI
M; M, 31\’144 1 22 My M45
A" Walialidiva

=

Nl

1
a\:la-b -c\=>d L

Yl
Y

-

Pucynok 3.2
Tabnuua 3.1
Howmep Paccrosinus (M) Kpyraumwe momenter (H-m) [7]
BAPHUAHTA a b c d M, M, M; M, MIla
0 1,1 L2 1,3 0,7 1100 800 1000 1200 55
1 1,2 1,3 0,9 0,8 1200 950 2000 1300 60
2 0,6 1,1 1,2 1,0 1300 700 1950 1400 65
3 1,5 1,6 0,8 1,1 1400 600 1750 750 70
4 1,6 0,9 1,0 0,9 1500 1900 1550 1050 75
5 1,0 0,8 1,7 0,5 1600 1750 1100 900 80
6 1,7 1,8 1,5 1,6 1700 1500 1200 1000 85
7 1,8 0,7 1,4 1.3 1800 1400 1350 1500 90
8 1,9 2,0 1,1 1,9 1900 1650 1450 2000 90
9 2,0 1,9 1,8 1,7 2000 1000 1550 1650 100
Ipumep pewenns 3agaqn 3.1
M, M, M K cranenomy Bany npunoxens: TPH KDYTAILMX MOMeHTa: M;=5
* kHm, My=4 kH-M, M3=0,5 xH-m (puc. 3.2). Pasmeper pana a=1,1 m; b=0,8 m;
\ [~ [~
Iy o S o ¢=1,3 m. Jlonyckaemoe kacarenpHoe Hanpsuxenue [t]=45 MITa. TpeGyerca:
i—\ib \ L 1, NIOCTPOHTB 3MMOPY KPYTSIIHX MOMEHTOE;
— b 1. ¢ 2 IpH  33aHHOM 3HAYEHHH [OMYCKAEMOTO KACATENBHOrO
Pxc. 3.1.

HaNpsKeHHs [ T]onpeaenuts auamerp Bana d u3 pacyéra Ha NPOYHOCTD;



3. MOCTPOMTE 3MFOPY YTTIOB 3aKPy4YHBAHHS,

4. HaWTH HaubombLIKi OTHOCHTENIBHEIH yron
3aKpyuuBaHus (Ha 1 m).

Pemenne

1. Tlokasxem pacuérHyio cxemy (puc. 3.3). Peaxuwro B 3anenke
OTPEACIIATE HE HYIHKHO, IIOCKONBKY, HCTIONb3Ys METO/ CEYEHHI, MOMKHO
IIpy ABM/KCHUM CIIPABa HAJIEBO TOCTOSHHO OTOPACHIBATE JIEBYIO YacTk.
Ban umeer Tpu cunosbix ydactka. PacemoTpum pasroBecue kaskmoro
M3 3THX Y4acTKOB.

1 yuacmox 0<z,<c;

M(z1)=Ms;

Tak kak MOMEHT Ha Y4YacTKe MOCTOSHHBIN (He 3aBHCHT OT
JUTHHBI YHacTKa), TO

M(0) =M(1,3)=0,5 kH-m

II'yuacmox 0<z,<b;

M(z,)=M;-M,

L
7 7

3

1,5

0\—-\’1

1

3,5

Puc. 3.3,

Tax kak MOMEHT Ha y4acTke NOCTOSHHBIH (He 3ABHCHT OT JUTHHDI y4acTka), To

M(0)=M(0,8)=3,5 kH-m
I yyacmox 0<z;<a;
M(z3) =M;3-M,+M,

Tak xak MOMEHT Ha y4acTke MOCTOSHHBIH (He 3aBMCHT OT [UIMHBI yyacTKa), TO

M(0)=M(1,1)=1,5 xkH-m
2. Kak BumHO ™3 omopsl (puc. 3.3), nmo aGcomoTHoit

BCJIMMMHE  MaKCHMAalbHBIM = SBIAETCS MOMEHT Ha Il yyacTke: M M, M,
M;uax=3,5 xH-m. ITo sTomy MOMEHTY OyIeM pacCUUTHIBATE auaMerp U/_ o/~ 1 4
Baja 1o opmyie [2]: EE=SIZraEs i
P QRVANCEET
7= Mo <[] (3.1) B i i
w, Z3 Z2 Z
rae Wy, — nonsapHbIii MOMEHT COTPOTHBIEHHS.
W ==, (3.2) 0,033
C yuétom (3.2) BEIpasum auamerp d u3 (3.1): 2013
d> J’M‘L =427-107%m= 42,7 mm ‘Qh
7T'[T] 056
(3.3) ’
CornacHo cTanjapTHOMY pamy nprHEMaeM d=50 M. @
3. Tlpu mOCTpOEHHH S0P YIJIOB 3aKpyYHBAHMS Oynem I ”” I “ H 0,03 0,01
HCHOMb30BaTh GhopMyet [2]: (LTI 0
Jns yTiioB sakpyuupaHus: 0= M-I (3.4) “HI”“ 0,07
G-J,
Jlist OTHOCHUTEIBHBIX YTJIOB 3aKpyYHBAHHS: Puc. 3.4
p=M (3.5)
G-J,

rae M — KpyTsiuii MOMEHT Ha JaHHOM ydacTke:

[ — IUMHA NaHHOTO yuacTKa;

G — moayne ynpyroctu npu caeure, ang crand G = 8-10° MITa;
Jp — monapHeIi MOMeHT UHepIHL.

]P =T d4/32 = 62,5 C_M4.

Omropy YrioB 3aKpy4YHBaHHA HEOGXOMUMO CTPOHTH C MECTa 3alUeMJICHUS Gallki, TaK KaK B 3TOM
MECTE yToJl 3aKpyuHBaHHA @ u3BecTeH (9=0), T0 ecTh ¢ yuacTka 11T (puc. 3.4).

Il yuacmox 0<z;<a;
M(z,) z
?(z5) :——( )12, s 9(0)=0; 9(1,1)=0,033 pax
G- Jp



M(z,)

z,)= 3 Y(0)=y(1,1)=0,03 pag/m

¥(z3) G-J, (0)=r(1,1)=0,03 p

1 yuacmox 0<z,<b;

P(z,) = M_zi i ©(0)=0.033pan; ©(0,8)=0,056 pan
G-J,

¥(z,) = A{;“z” 5 Y(0)=y(0,8)=-0,07 pag/m
o

I yuacmox 0<z,< ¢;

o(z,) = M—g—}i 9(0)=0,056 pam(1,3)=0,013 pax

o

Ha)= ?—) ¥(0)=¥(1,3)=0,013 pan/m
-J

P
HauGonbimuuii otHOCHTE MBHBIIH YTOJl 3aKpPYYMBAHUSA — HA BTOPOM yYacTKe: Y =-0,07 pan/m

Pacuerno-rpaduueckan padora Ne 4
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Pucynoxk 4.1 — Cxempi 6210k 1 HATPY3KH

Hsrnb6. Ilocrpoenue amop Jis 3ajaHHBIX ABYX cxeM 6ajok (puc. 4.1) HeobxoaMmo HammcaTs
BRIp&KEHHA M 1 Q ans kaxmoro yuactka B o6mem BHII€ H, TOCTPOMTE 3MOPLI M 1 Q.TpeGyeres:

1. Tlomobpars mms cxem (a) u (6) Ganky xpyroro, TPAMOYrOJILHOTO (OTHOWIEHHE CTOPOH
h/b=2), konbuesoro (oTHomeHue AnameTpos ¢=(.7), ABYTaBPOROTO ceuenuii TIpH 33/laHHOM [G];

2. CpaBHHTB IIIOWAH TIONEPEUHBIX CeUeHHT i CASNaTh BBIBOJ O TOM, Kakas (opMa HauGonee
paloHankpHa.

JaHHbIe 119 pacueTa B3aTh U3 Tabmuust 4.1 u puc. 4.1,

Tabnuua 4.1
Homep q F M a [o]
BapHaHTa kH/m kH kHm M MITa




0 -10 15 -10 0.5 160
1 12 -20 -15 0.8 180
2 -17 11 17 0.9 200
3 11 -14 -9 1.1 250
4 -13 16 14 0.4 280
5 14 -18 -13 0.7 220
6 -16 22 -18 0.6 240
7 15 -12 12 1.2 300
8 -19 10 19 1.4 280
9 20 -13 20 1.5 320

ITpumeuanne: 3HaK «-» mepen 3HaueHueMm Harpysku (q, F wmm M) nokaseiBaer, uTto HampaBieHHE
3a[[AHHOM Harpys3ku HeoOXONMMO H3MEHUTh Ha NPOTHBOTIONOKHOE, 4 B PACYETAX MCTIONB30BATH 3HAUEHHE,
B3ATO€ [0 MOLYJIIO.

IIpumep pemenus 3axauu 4.1

M Jana nByxonopHas Ganka ¢ NPHUIOKEHHBIMH K
- q Hel Harpyskamu M=4 kH-m; F=2 xH; q=3 xH/M (puc.
T T T 4.2). I[OI‘IyCKaEMOG HanpsKeHue [O‘]=160 MITa.
A N ' = Pucynok 4.2
- * F
i 3n | i Tpebyercs:

1. IMomobpate mis cxem (a) u (6) Ganky
KPYIJIOro, NpsMOyroJibHoro (oTHowenue ctopo h/b=2), koneuesoro (oTHOmEHHe aquameTpoR ¢=0,6),
JBYTaBPOBOTO CEYEHHH TPH 3aJaHHOM [G];
2. CpaBHHUTDH IUIOLIA/M TIOTIEPEYHBIX CEYEHHI U cle/laTh BBIBOJ O TOM, Kakas (opma Haubomee
pauXOHANEHA.
Pemenne
1. Brawane ompenenseM omnopHele peakuun Oankn. CocTaBliseM YpaBHEHHS MOMEHTOB
OTHOCHTEJIBHO OTIOPHBIX TOYEK.
2Mu(F;)=0; F'64+Rg-4—q-5-35—M =0, orkyna
q'5*35—-F-6+M 3:175-12+4
Ry = 7 ; R = ) = 11,125 xH
2Mg(F)=0; —R4-4—-M+q-5-0,5+F-2 =0, orkyna
q-5-05—-M+F-2
4= 2 ; Ry =1,875kH
[Tpoeepsiem NpaBHIBHOCTE ONPE/IETCHHS OIIOPHBIX PEAKIIHHA:

Y2Fy=Ry—q'5+Rzg+F=1875—-15+ 11,1254+ 2 = 0, crnenoBareisHo, OTOpHBIE
peaklHy HaleHbl MPaBHIIBHO.
2. Jlamee 3amMileM YpPaBHEHHS MOMEPEYHBIX CHI H H3THOAIOLUX MOMEHTOB M KAKIOTO
yuacTka Sanku.
Yuacmor I O<Z,<2 m.
Nz)==F+g-z; Q0)=-F =-2 kH; 0(2) = 4 xH.
2

M(z))=F -z, —q-%; M@©)=0; M(2)=-2«Hw

CTpouM 3mIopEI 10 BEIYHCIEHHBIM 3HaYeHHAM (Puc. 4.3).

Tak kak Ha CHJIOBOM y4acTKe MOMEPEYHas CHUla MEePeceKaeT HyJEBYIO JIMHHIO, TO Ha JIIOpe
MOMEHTOB AODKEH OBITh SKCTPEMYM.

BbI4HCcIUM ONOKEHHE 3TOTO CEUEHHS.

O(zy))=—F+q-2y =0; = z, :5:0,66 M.
q

M(0,66)=0,669 kH-Mm.
Yuacmor I1. 0<Z,<3 m.
XNz,)=—F-Ry +q-(2+2,); O(0)=-F =-7,125xH; Q(3) =1,875 xH.

M(z,)=F-(2+2,)+R; -2, —q-(2+2,)* /2; M(0)=-2 kHm; M(3)=>5875kH .




CTpoHM 3Mr0pEI N0 BRIYHCIEHHEIM 3Ha9eHHAM (puc. 4.3).

Tak kak Ha cuMOBOM y4acTKe MOMEPEYHAas CHIa TIEPECCKACT HYNIEBYIO JIMHMIO, TO Ha 3MIOPE
MOMEHTOB JIOJDKEH OBITh SKCTPEMYM.

BEIMUCIMM MONOJKEHHE 3TOr0 CEHeHHUA.

Q(zoz) = —F —Rg+q 29 =0; 2y, = 2,37 m.
M(2,37) = 5,981 xH - m.
Yvacmox I1. 0<Z;< 1 m.

Q(z3) = Ry; Q(0) = Q(3) = Ry = 1,875 xH.

M(z3) = Ry-2z3; M(0)=0; M(1) =1,875kH " m.

CTpowM 3MIOpEI TIOTIEPEYHBIX CHIT H M3rHOarOIMX MOMEHTOB 110 y4acTkam (puc. 4.3.).

Hrak, omacHeIM OyZeT ceueHHe, B KOTOPOM U3rubaroIinii MOMEHT JIOCTHIaeT MaKCUMAaIbHOTO
3Ha4YeHHs Mo a6COMOTHOH BeTHYHHE.

B nanHoi 3anaue M,,.,=5,981 kH-M.

3. Beruncnaem HeoOXOAMMBIH MOMEHT COMPOTHBIIEHHS MONEPEHHOTO CeYeH s DaTKu

Mi;f}m = . Pucynok 4.3 3
Ry o o A B q-=3xHMm W, :Mnm.t — 5’981'12 =374 oM’
RTETEERERIRRONRY RN RRRIAR) le] 160400
. F B g 3.1. JIByTaBpoBO€ MOMEPEUHOE CEUCHHUE.
n | = [ z;» [ . 3T0My3 MO MEHTY COMpPOTHRICHHS
Wy = 37,4 cm”coorBercTByer aBytasp NelO,
B Zq MOMEHT COMPOTHRIIECHHUS " IO
T =] MIOTIEPEYHOTO cedeHHs KOTOpPOTO
1,875 1,875 1 : COOTBETCTBEHHO paBHEI Wy = 39,7 cm®;
11 R
3.2. IIpamoyronsroe ceuenne (h/b=2).
all bkt

2 W, —=37,4= h=1/12.37,4 = /448 8 = 7,65

I =
7,125 [ CM.
5,875 | h=7,65 cm; b=3,83 cm; A=29,26 cm>.
1,875 0,669 @ 3.3; Kpyrioe nonepeuHoe ceueHue:
\L W‘Y:ﬁd :37,4, :>d=3£'WI=7,25
\I T

il 32
JJ)/ CcM

A=m-r* =413 M,

3.4. Konsuesoe ceuenue (¢=0,5).

- 3 .
WT:HD (1—c4):37,4:>D:332—W"4=7,4CM
’ 32 T-(1-c")

& 2
-ty =m a0

A=

4. CpaBHHBaEM TUTOIA/H TIOTIEPETHEIX CeUeH i A, CM TI0106PaHHBIX npodunelt, ceeas faHHbIe
B Tabnuwy 4.2:

Tabnuua 4.2
Tun ceyenus TInomane ceueHus, oM’
JByTaBpoBoe 12
IIpsmoyronsHoe 29,26
Kpyrnoe 41,3
Konsueroe 32,3

TaxwuM 06pa3om, npu H3rube ONTHMANIbHBIM SBIAESTCA CEYEHHE [BYTaBPA.

[pumep nocTpoeHws 3MOP MOTIEPETHBIX CHII U U3rHOAMOLIMX MOMEHTOB JIJI1 KOHCONILHOH Ganku
HE NpHBEJEeH, T.K. 3aja4ya pelracTcs TaK e, Kak U neppas. OcobeHHOCTRIO ABsIETCS TO, YTO Hadajia
KOOPAMHAT Il BCEX CHJIOBBIX Y4YaCTKOB CIAEOyeT BEIOMpPATh CO CTOPOHBI cBOOOMHOrO KoHLa Ganku. B

OTOM CJIy4ae HET HGOG_XO,L'[HMOCTH BBIYHCIIATE BEPTHKANBHYHO COCTABIIAIOUIYIO peaKUHH H pcaKTPIBHBII:‘i
MOMCECHT B 3aJICJIKE.
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Buenentpennoe cikarne. UyryHusiit KOPOTKHH CTEpIKEHb CKMMAETCH MPOLONBHON CHION E,
NPHIIOKEHHOH B Touke A. TpeGyercs:

1. BBIMHCITHTE HAUOOIbLIME PACTATMBAIOIME H CHKMMAIOLIHE HalpPAKEHHUS B [ONEPEYHOM
CCHCHIH, BHIPA3HB 5TH HANPMKeHHs Yepe3 F i pasmeps! ceyenus;
2. HaHTH foryckaeMylo Harpysky [F] mpu sanaHmbix PasMepax CeYeHMS W JOMyCKASMBIX

HanpsLKeHASX U1 9yTyHA Ha CKaTHe [O.] U Ha pacTsakeHHe [o,].
Hannble nig pacuéra B3t 13 Tabmums! 5.1 u pHCyHKa 5.1,

0 A 1
% /A] = \
/ A S
A ; =} =
2a_|a | 2a a | a
2 3
=
a
A
2a | a_| 2a
5
b ¢ AV =
A
3+ ~~-3|—.a 5
/ =
a

4b

A =
2a_|_b
a a

Pucynok 5.1 — Cxempl ceuennii

Tabnuua 5.1
Homep a, oM b, cm [o.], MITa [op], MITa
BapHAHTa )
0 6 4 120 30
1 4 6 130 40
2 5 7 140 50
3 5 8 150 60
4 8 6 140 60
5 6 8 130 50
6 7 10 120 60
7 8 10 150 70
8 10 8 140 70
9 9 7 130 60




100 cm

Ilpumep BoImoHeHHS paboThI

UyryHHbI# KOpoTKHii CTePIKEHb, NMOIEPEUHOE CeYeHHe
KOTOporo rnokasaHo wa pucyHke 5.2, ciknMaeTcs NPOIONEHOMH
cunoii F, npunoskeHHoi B Touke A. Tpebyerca:

L. BIMHMCIIMTL HAHOONbLINE PACTATMBAIOILHE WU
CKAMAIOIINE HATIPSKEHHUS B TONEpPeYHOM CEYCHHH, BBHIPA3HB
9TH Hanpsvkenus yepes F u pasmeper CeUCHU;

2. HaliTH  JoMycKaeMyio Harpysky [F] mpwm
SafaHHBIX pasMepax CeYeHMs M IOTYCKAaeMBIX HaNPAKEHUAX
Ald HyryHa: Ha cxkartue [6,]=100 MIla u ua pacTakenue
[0p]=25 MITa.

Hopmanshble manpsukenns s mobol Touke mnomepeyHoro
CCUCHHT [IPH BHELICHTPEHHOM CKATHH ONpPeNensiores Mo

30 cm

40 cm

30 cm

20 cm
50 e [ 50 cvm

30 cm 25 em I 25en 30 cm

dopmyne:
F— 110 CM —)J - -
o= —f_ 41 +'IFTX + y_FZ_J’_)
~ A i i

5.1)

rae A — nowans MonepeyHoro CEUCHHS;

Xr; YF — KOOPJAMHATBI TOYKHU MPHIIOKEHUS CHITB! F OT MaBHEX USHTPANTBHbIX OCEH;

X, Y — KOOpIHHATHI TOYKHM CEYEHHS, B KOTOpPOM ONPEAENSAOTCS HANPSUKEHHS, B3ATHIE OT [NIABHBIX
LIEHTPaNBHEIX OCeii;

Ly Iy — PallyChl MHEPILIHK CeveHus OTHOCHTENBHO OCH X B Y COOTBETCTBEHHO.

OnacHbIMH Touykamu ceueHus Oymyr Toukm, HauGonee YHANCHHbIE OT HEUTPANbHOH JTHHMM,
Hatiném stu Touxy. ,

OnpenensieM nonoeHus ruaBHbIx HCHTPABHBIX OCEH HHEPLMHM NOMepedHoro ceyenns. Ock Y
ABJIACTCA  OCBIO CHMMETPHH CeYeHHH, CIICIOBATENIbHO, ABJIAETCA TIJIABHOR LEHTpanbHOH 0chio,
Honoxenue BTOpOIt rMaBHOH LeHTpanpHOd ocH X onpemenmres KOODJIHHATOH LEHTPa TIKeCTH
TONEPEYHOro ceueHus no dopmyie (2.1) uz 3anauy 2:

y, = Se L 2AY 52)
4 >4

PasbuBaem ceuenwe ma 3 NPAMOYTONBHHKA, KaK [10Ka3aHO Ha pucyHke 5.3. B kauecrse
BCIIOMOraTenbHON ocH OyIeM HCHONB30BATE OCh Xi.

3 2
[30-100-50*75-2—2—'85)‘2+50-4O-50—7r-%-50

Yy = 5 > =46,9
[30-[00—%-%J+50-40—ﬂ-%

CM

Onpenensiem rnasubie MOMeHTHI MHEPLIH J,, J,:

JE =[%+3f -30-100-(0,05-20* +3812 -:’I'ZTOE)J'2+403 '50+3,12 -50-40-(0,05-20* +3,12 -x-%?i)
J=4455368.2 cum*
J, :[ﬂl'i@moz -30-100~-(0,05-20* + 40? -7r—~24i2)]-2 +30i2;4q~0,05-204 =9438316CM"
BBF«IHCJTHGM Kaa,upa"rm TJIABHEBIX paguycos HHepuHH:
# =1in =624,14 oM’ 2 :% =1337,25 oM’ (3.3)

Ornpenensiem nonokenue HYJICBOH JIMHHMH. 3HAYeHUs KOOPIHHAT TOYKH NPHJIONKEHHS CHIEl F:
XF=35 oM; yr=53,1 cm. Ortpesku, oTcekaembie HYJICBOH JIHHHEH Ha TJIaBHBIX LHEHTPallLHBIX 0CAX

OnpenensroTes no hopmynam:
22
y= O; a=x=—-+x



x=0; b=y==2X (5.4)

= —m“ = —11,75 cM

OtnoxuB oTpe3kd a U b CoOTBETCTBEHHO Ha
ocax X u Y, ¥, poBe/is 4epe3 HX KOHLBI MPIMYIO,
NOTY4HM HEHTPAIBHYIO JIMHHIO CEYEHHs, Ha KOTOPOH

HOPMaJIbHBIE HaNpsKeHUs paBHbl Hymo (0=0). Ora

JVHHS pa3bUBaeT MONEpeyHOe CEUSHHe Ha [BE YACTH.
B Tolf wWacTM ceueHHMA, TIAe HAXOHMTCH TOYKa
NPUITOKEHHs CaxumMaromed cunel F, T. e. Touka A,
JEACTRYIOT TONBKO HATIPSKEHHA CHKATHAL.

B yactm ceuyeHHs, pacHONOKEHHON HMKeE
HyJIeBOM JIMHMM n— 1, JAeHCTBYIOT  TOJBKO
o HanpsukeHus pacTsukeHus. HauGomee ypmanennas or
I I X, HYJEBOH JIMHHM N— N B C/KaTOH 30HE - TOYKA A, a B

B pactaHyTOoH 30He — Touka B. CnengosaresnbHo,
m--= HaubOoNbIIHE 110 BETMYMHHE HANIPSKEHHS CiKaTHa OyayT

B TOUKe A, a HaMOOINBIINE PACTATMBAIOIUIME HATIDSUKEHHS — B Touke B. Bee 3HaueHus koopauHat
TOYEK, B KOTOPBIX OMpEC/AIOTCS HANPSDKCHHWS, OTCUMTHIBAIOTCS OT IJIABHBIX LEHTPAIBHBIX OCEH

/ﬂ

Ye

uHepuuu X, 1
x4=55 cM; 34 = 53,1 oM; xp=— 55 oM; Y= — 46,9 cM.
Onpepensem HauGoNBIIME CKMMAIOIIUE G4 M PACTATHBAONINE Gp HANPSIKSHU:

.l . . 2
m=—£-{1+%+M]=—n,oz-F M

+2
A iy i

x

- : 2
o __F. 1+ % Ve Ya =745.F /M
B A .2 55

iy i

OrmpenensieM gomyckaemyio Harpysky [FJ:
H3 ycnoBHs MPOYHOCTH Ha CoKATHE:

oa<[oc]; 11,02-F 1/m’< 100-10° ITa
[Fc]<9074 kH

H3 ycnoBus NpOYHOCTH HA PACTIKEHHE:

op <[op]; 7,45-F 1/m°< 25-10° [a
[Fcl<134 xH

CnenosaTenpHo, fOMycKaeMas Harpyska

[F]=134 xH,

KaK OTBSHAOWIAasg cpasy ABYM YCIOBUAM MPOYHOCTH.

PacuerHo-rpadmuueckas padora Ne 6.

Pacuer na ycroitunsocts. CTepikeHb ITHHOM / cxkumaeTcs cunoit F. TpeGyercs:

L. Haiith pasmepsl mNOMEpEeYHOro CEUEHHS [PU [JOMYCKAEMOM HANPSIKEHHM Ha
ciKaTHe[G] 1 COOTBETCTBYIOIIETO MaTEpHala;

2. KPHTHYECKYIO CHITY Fy;

3. K03 UIMEHT 3a11aca YCTOHYHBOCTH 1,

4. Pacu€r BecTM mocnenoBaTENBHEIMM TPHOTHKEHHSMHM, NMPEABAPHTENBHO 3a/ABLUKCEH

ko3 puumentom ©=0,5. JlarHbie ju1s pacuéra B3sath u3 Tabnuue 6.1 u pucyHkor 7.1 u 7.2.



Pucynok 7.1 — Cxembl 3aKpenyieHns

F ¥ F F
ERRS KOHIIOB CTEP/KHSA
B
3 = £ 2
B Tabmuua 7.1
Homep JImiHa CTepIkHSA [yp, M
%}7_-1 T 5 ’%_ i 4 BapHaHTa
F & F ¥ ¥ 0 3,2
- L — r 1 3 1
L i GOEJ 3
NTF & i 2 3,0
~Sin 3 2,8
. . 4 3,4
£ = = & 5 2,9
g 6 3,5
7 3,6
i T 6 T 1 TITIT 3 54;77 "9 8 2,7
9 2.8
0 5
g O 2
ﬂepeBo; F=50 H; lzlnp qyry}l; F=160 xH;
1=0,50,,
' ] 1 6
L
(i) /
o)
% { Crans; F=80 xH;
Yyryn; F=160 xH; =/, 1=0,71,
2 7
1 02a
I N
I a
Crane; F=150 kH; /=0,8/, Yyryn; F=200 xH;
1=0,51,
3 8
yparesl
?
s ' =
Crans; F=140 kH; 1=0,6,, Hepeso; F=50 kH; =iy,
4 9
= 2a @
Hepeso; F=60 kH; /=1,2/,, Crang; F=100 xH;
E0,7
Pucynox 7.2.

IIpamep pemenus 3axaun 7.




Han cTepikeHb ¢ OMOpaMu, 3aKpPETIICHHBIMH 110 cXeMe 5 (puc. 7.1), cxxatsiii cunoit F=100 xH.
Ilonepeunoe ceyenue cTepykHs - KBaAPATHOE CO CTOpOHaMU «a». [lnuna crepxkus /=4,14 M. Martepuan
CTepsKHs - cTansb. Moznyss ynpyroctu E=2-10"'I1a, nomyckaeMoe HanpsbkeHue [6]=160 MITa.

Tpebyetcs onpenenurs:

"PasMEpBI [I0NEPETHOr0 CeHeH s NPHU J0TyCKaeMOM HalPXKEHHH Ha CxaThe [];

-BeMHYHHY KPUTHYECKOH CHITBI Fy;

-KoappuumenT sanaca yctoiunsocTs n,.

Pemenue.

3anava pellaeTcs METONOM MOCTENOBATENBHBIX npubmikenuii. B nepsom npubmmkenun
3anaemcst KO3(Q(QHUIHEHTOM YMEHBIIEHHS OCHOBHOTO JOMyCKAEMOro Hanpspkenus ¢1=0,5. U3 ycnosus
ycToiuMBOCTH [ 1]onpenensem ruomaas ceueHUs:

¢-[o]
100-10° .
| == =125-10" 0" 4=a" = a = /4 =3,535.10"24°
0,5-160-10
OrpenienieM MUHUMaNBHBIE MOMEHT MHEPLHH 1 panuyc uHepumH cedenus|[1]:

3 4 . 4
L= Ly = MM L@ 2880 =1018.10M
21 4 Vo

Onpenensiem rubkocTs crepsxus [1]:
g2 (72)

)

A=044 _o0s
1,018-1072
Ilo Tabmuue npunoxkeuus I12 Haxommum COOTBETCTBYIOIIEe 3Ha4yeHHe ¢'=0,19. IIpoussomum
[IPOBEPKY HA YCTOHUYHBOCTE:
3
o= o 1900 _4:421Mﬂa>[cr]
w-A 019-12,5-10
Hockonbky 6>[c], To 3anaemces HOBBIM 3HAYECHHEM @ H TIOBTOPSIEM BECH PACYET.
_pte _05+0,19 =0.345
2 2
~100-10°
?0,345-160-10°
a=\A4=425610%mu i, =0,288-4,256-107° =1,225-102x

OnpenenseM rubKOCTb CTEPAKHS:

P,

=18,1-107" a?

_ 0541
1,225 -10
1o Tabnuie cooTBETCTRYIOLIEE 3HaUEHHE (©'=0,26.

I = . 100-10°
POBEPACM Ha yCTOMUHBOCTE: g = ——— =212 S5MTTq

0,26-18,1-10™*

o =212,5Mlla > [0“]
IloaTomy menaem cnemyroumee NpUOTHXEHHUE.
¢ +p' 0,19+0,26
2 2
_ 100-10°

' 0,226-160-10°
a=+A=526310"n;0,;, =0,288-5,263-102 =1,516-10"2
OnpenensieM ruGKOCTE CTEPIKHS:

05-4,14

=0,226

?;

=27,7-107 m?

/1 = T eiZ nAd = 136,6
1,516-10
[To rabnuue Haxoaum 3naueHue ¢'=0,36.
3
IIpoBepseM Ha yCTOHYHMBOCTS: & — _ 100-10° =100M/Ta <[]
0,36-27,7-107*

Onpenensem MorperHocTs 8 Mesk/Ty 3HAYSHHAMH:



= 160 -100 ;0004 = 50%

NpUOIDKEHHE.

160
Homyckaemas IOrpeliHOCTs JokHA GbITh He Gonee 5%. [Nostomy, penaem crnemyioee
+ r
i = Pte 036+0,26 ~031
2 2
100-10° -
=20,16-107 »?

4

©0,31-160-10°
a=A=44910"x;i,, =0,288-4,49-10" =1,293-102.
OnpenenseM rubKOCTb CTEPIKHS:
o S 160 - I1o Tabnuue 3Havyenue ¢'=0,29.

1,293-107

ITpoBepsiem Ha YCTOHYMBOCTE:
100 -10°

g =

0,29 -20,16 -10~°
Onpenenaem MorpeLHoCcTs § MKy 3HAYSHHIMH:

171 - 160
§=—"t_

160
Jenaem cnemyromee npubnuxeHue.
g+ _031+029 e
(05 - 2 2 Ve
100-10°

A= 03-16010°
a=vA=456-107m.i, =0288456-102 =1315-102n
Onpenensem ru6kocThb CTEpIKHS:
. [To Tabnuue I12 3navenue ¢'=0,2978.

=171 MIla > [¢]-

-100% = 6,3% > 5%

=20,8-10""

IIpoBepsieM Ha yCTOHUMBOCTD:
_ 100-10°
©0,2978-208-10~

Onpenensgem norpenHocTs 8 Mex /Iy 3HAUCHHAMH:

&= 10047160 5000 090059

160

[puaumaem a=4,56 10 m.

OnpenenseM MHHHMATBHBIH MOMEHT HHEPIIH:

il =“—4=36,n3-10*M“

12

min

=16L4MlTa > [o]

OnpenenseM KPUTHYECKYIO CHITY:
_wtEd
ey
_3,14%.2.10".36,03-10"*

A : = 165984 H
(0,5-4,14)
Onpenensem ko3 hHLHEHT 3anaca yCTOHYHBOCTH:
F 166
=2k 2166
= 100"

Orser: a=4,56 107 m; Fx=166 kH; n, = 1,66.

Pacuerno-rpadmueckas paGora Ne 8

(7.3)

Pacuer ma ynap. Ha nsyrasposyto Ganky, cBoGoaHO JIEKAIIYI0 Ha ABYX OMNOpax, ¢ BBICOTE h mamaeT

rpys F.

Tpebyercs

1) Haiitn HauGorblee HOPMATEHOE HATIPSKEHHE B Gaske TIPY 38JAHHBIX YCIOBHAX;

2) 3aMEHHTb BTOPYIO OIOPY MNPYXKHHOH C IKECTKOCTBIO O H OTIPENIENIUTh, KAK H3IMEHATCA

HaubonNbIINe HOPMAJIbHbIE HATPSKEHHA B GaTke;
3) CpaBHHUTH MOYYEHHEBIE PE3YIIBTATEL.
HanHsie 15 pacuéra B3aTh 13 Tabnuuet 8.1 u puc. 8.2



Tabnuuer 8.1

Homep Ne eyTaBpa I, F h, 10’
BapUaHTa M kH cM m/xkH

0 20 2,1 10 6 20

1 22 2,2 11 7 21

2 24 2,3 12 8 23

3 24 2,4 13 5 23

4 27 2,5 14 9 25

5 27 2,6 13 9 25

6 30 2.0 14 10 27

7 30 2,8 15 11 27

8 33 2,9 16 8 29

9 33 3,0 15 10 30

Ha nBytaBpoByio cranehyto 6amnky Ne 30 (puc. 8.1)miunoii /=3 M,
cBOBOIHO JeKAlLYI0 Ha JBYX JKECTKHX OMOpax, ¢ BbicoTsl h=10 cM namaer

IIpamep BeimonHeHus 3a1a4n 8.

wlw

—
alte
Wy

rpy3 F=1000 H. TpeGyertcs: N ——c s
1)  malitu HauOonblllee HOPMANBHOE HATIPAKCHHE B Oalke MpH
3aJaHHbIX YCIIOBHSAX; i %l
2)  3aMEHMTh BTOPYIO ONOPY IIPY;KMHOH C JKECTKOCTRIO O M T Bl
0 5| omnpemenuTh, Kak M3MEHATCS  HAMGOJbLIHE
F =I_\.F HOPMaJIbHbIE HaNIpsUKeHUs B DaJike;
’ : 3)  cpaBHHTb MONyYEHHbIE PE3YIBTATEL.
IR Maccy Ganke He yumthiBath. Momynb
% }_l_ ; %gl ynpyroctd Matepuana Gamku E=2-10°MITa.
: Jns nsyraspoBoii 6anku Ne 30 mo TOCT
1 6| 8239—89 [2] oceBble MOMEHT COIPOTHUBIEHHS
:I—.F gI_.F W; ¥ MOMEHT HHepLHH J; TIONIEPEYHOro CEUSHHS
: Y| paemsi: W,=472 cw, =7080 cvr*.
S— Pemenue
i 1 A oy 71 Haubonpmme nanpsukenus o, B Ganke
: 2 L2 NpH  NEHCTBHM  IMHAMHYECKOH  Harpys3ku
2 ! 7| onpenenstotes mo dopmyne [1]:
'=]_.F ':I_‘. Oy = Ocm " My
— _ L (8.1)
i , TIe Cg- HamnpsukeHWe B Oajike mon aedcTeHeM
i 2; P %T’ CTATHYECKOH HArpy3KH;
: ; 5| Ha- AMHAMHYECKHH KO3(QHLUHEHT TNpu ynape
‘T_.F ’"‘WF onpenensiemsrii 1o Gopmyie [1]:
: : I M, =1+ /1 + i h ,
1 3 . cm
i al ! ‘%

(8.2)
rfie A, — MepeMeLleHre B TOUKe yaapa.

Ilpapas omnopa wapHupHas. Peaxiwm,
BO3HHKaROILMe B onopax (puc. 8.3), onpenensrca
U3  YpaBHEHWH paBHOBECHS OT feifcTBUS
CTATHYECKH NPHAOKEHHOM cuitbl F:

Pucynox 8.2 — Cxemsl HArpy3kH Ha Gajky

> M,=R,-1-F, -51:0; Rp=1667 kH;
cm 3



DM, =R,IF, %z =0; Ra=667 kH.

ITpoeepka:
Z By =R, + Ry — F =—667+1667—1000 = 0 . CnegosarensHo, PeaKlHH OIpeeNeHbl BEPHO.

Snropa u3rubaMIHX MOMEHTOB OT CTATHYECKOHN CHIIbI Fer nokasana na puc. 8.3 (amopa Mp).
Hauboneimme nanpsxenus naruba B onacHoOM ceyeHuH (nan onopoii B):

2

5 F.o.Z0
- =!J= "3
H}

: : (8.3)

103-2-3

O =~ =4,24.10°[Ta = 4,24 M[Ta
472-10

Iporu6 mox rpysom onpezesnsieTcs o npasuTy Bepemaruna[2]:
A = Z——g? ; (8.4)
X

[Ae ® - IIOMWAb SMOPbl H3rUOAIOLMX MOMEHTOB OT BHELUHEH HArpy3KH (Ha puc. 8.3 - ©; 1 w,);
Mle — OpAMHATA HA EAMHHYHOH SMIOPe MOMEHTOBR M), MOA UEHTPOM TSKECTH MIOMWAMH JMIOPHI
M3rHOAKOLMX MOMEHTOB.

Crpoum amopy usrubaromux MoMeHTos M; ot (QUKTUBHON €IMHUYHOMN CHIIBI, IPHIOKEHHOH B
TOYKe yaapa (puc. 8.3). '

Torna cratuueckuii nporu6 B Touke ynapa: R, IR }
1 2.2.14 2,14 . <
= |zl ==+l = ] — =] | =1,74-107° M.
E-]X(3329 329J =
HuHamudeckuii koadduumenT onpenensem mno hopmyne I Racr Rbex Fer
(8.2):
. 2-10-107
My =1+ 1252 i g, i A0 05 =108,2 F.,,-%I
b 1,74-10° @1
Takum obpazom, HaubonbLIKe JMHAMHYECKHE L1
HanpsoKeHwus cornacHo (8.1): 0 L H | 0
0,~4,24-108,2=458,8 MIIa. | |
II. IlpaBas onopa 3aMeHeHa NPy KHHOM. Hedopmauuonnas R | Re! 1
CXeMa nokasaHa Ha puc. 8.4. B ciyuae onupasus mpaBoro konma = | B
Oanku Ha NpyXHHY NpH HEHCTBHM CTATHUYECKH NPHJTOKEHHON } :
cunel F, npykuna, nox BnusHHEM OTOPHOH peakimu Rp, | |
YMCHBIIHUT CBOIO [UIMHY HA BEIIMYMHY A, Ha3bIBAEMYIO OCAIKOMN 121 |
MPY>KHHEI: , 7 LY,
A=a-Ry @85 ° L 0
Prncynok 8.3
n IIpy 3TOM nepemelneHue ToOukM YAapa, BEI3BAHHOE
" = CoKaTHEM IPYKUHEI, ompe/lenseTcs H3 nopobus
A 7 4 TpeyronbHiKkoB ABB'u ACC'(puc. 8.4):
; ¢ A AC. 5 5
B S="23=A==.1=>.q-R,=0.0833 M
3 A AB 3 3
! Pucynox 8.4.

ITonnoe BepTHKANBHOE NepeMeIeHHe A " ToYKH YAapa Npy CTaTH4eCKOM AeicTeuu cuisl F, paBHo
CYMMe YTIDYrHX NMEepeMEIIeHHH A, HAHNEHHBIX B Ganke ¢ KeCTKUMH omopamu (n. I) u nepemerenuit
OaJiK|, KaK JKECTKOrO LEenoro A, BEI3BAHHbIX TIOBOPOTOM €€ 3a CHET OCazKu Mpy:KuHsI (1. I1):

A= +A=1,74-10" + 8,33-107 =8,332:107 m

KosdpuumenT nunamuuroct onpenennm us (8.2):

pa"=2,844

HauGonsmue HopmanbHble HANIPSIKEHHS OT CTATHUECKU TPHNIOXKEHHON CHIBI He 3aBHCAT OT
H3MCHEHHS JKECTKOCTH OTIOPEI H OTPEAENIrOTCS 1o 1. 1.

HauGonpiume nunamudeckue HanpsokeHns:

0x'=4,24-2,884 = 12,1 MITa.



CpaeHHBas JMHAMHYECKHE HAMpPSHKCHHS, OTIPE/ICIEHHBIE B CHCTEME C JKECTKHMH M YNPYTHMH
oropamu

% 488 459
o, 12.1

MOKHO CAE€NaTh BBIBO, UTO HaJIHyUe NPY>KHHBI B CUCTEME YMCHBUIHT JUHAMHYECKHE Harps)KeHUA B 37,9
pas.

10. ITepeuens HHPOPMANHOHHBIX TEXHOIOTHIA, HCHO/Ib3YEeMbIX IIPH OCYIIECTRICHHH
00pa3oBaTeLHOIO MPoNecca N0 AHCHHILTHEE (MOAYJII0), BKI0YAS nepeyeHsb NPOrpaMMHOIQ
obecnevenuss H HHGOPMAUHOHHBIX CHPABOYHBIX CHCTEM (npu HeoGXoMHMOCTH)

HH}popMaLKOHHbIe TEXHOIOTHH, HCTIOML3YEMBIE B OCYILIECTRIEHHH obpasoBaTenbHOro nporecea,
10 IMCUHIUIHHE TTO3BOJISIOT:

- OpraHusOBaTk Tpouecc O0Opas’oBaHMA MyTeM BU3yalM3alH M3y4aeMoii uHdOpMaLUK
TI0CPEACTBOM HCIIONB30BAHHS NPE3EHTALNMH, y4eGHBIX (HIBMOB;

- KOHTPOIHPOBATE PE3yJILTaThl 06YYeHHA Ha OCHOBE KOMITBIOTEPHOTO TECTUPOBAHMS;

- MCMONB30BaTh rpauYeckKHe U TEKCTOBbIE PeAaKTOPhl B HAIMCAHUH JOKJIaI0B, KOHTPOJIBLHBIX
pabor;

- @BTOMATH3HPOBATE MOUCK MH(OPMALIMH MOCPEACTBOM HCTIONB3OBAHHS CHIPABOYHBIX CHCTEM.

10.1. ITepeuens He0GXOXHMOr0 NPOrPAMMHOIO 00eCHECHAS

Hns  ocymectenenus yyeGHOrO Ipoliecca HCMOMB3yeTcs  CBOGOIHO pacnpocTpaHseMoe
(GecrinatHoe He TpeByrollee TULEH3UPOBAHHS) nporpaMMHoe obecrieuenue:

HaumenoBanne nporpamMmmuoro ofecneuenusi, PexBu3uTel nogTBepiaanmero sokymenta (Ne
NPOH3BOJHTEL JIMOEH3HH, 1aTa NPHOOPeTeH s, CPOK el cTBH)
Microsoft Office Word 2010 Homep nponykra 14.0.6024.1000 SP1 MSO

(14.0.6024.1000)
02260-018-0000106-48095

YII BO v22.4.73, 071 17.11.2017

Kaspersky Anti-virus 6/0 Ne  mmnensun  26FE-000451-5729CF81  Cpd
muuensud 07.02.2020

Adobe Reader 9 becrinarno, 01.02.2019,

OCWindows7 IMpodeccnonanpras, Microsoft Corp.| Ne 00371-838-5849405-85257, 23.01.201
OeccpounbIi

VLC Media Player, VideoLAN 01.02.2019, ceobonanas uLEeH3Hs

7-zip.org GNU LGPL

Inkscape- npodecCHOHATEHbIH BekTOpHb| CBOOOIHO pacmpocTpansemoe 10

rpaduveckuii pemaktop mus Linux, Windows | GNU GENERAL PUBLIC LICENSE Version 3, 2
macOS. June 2007

Oducnerii naker WPSOffice CrobonHo pacnipoctpansemoe I10

GIMP- pactpoBsii rpaduueckuii pemaktop a5 CsoomHo pacnpocTpansemoe I1O

Linux, Windows CranpaprtHas Ob1mecTBeHHAas JInensy
GNU(GNUGPL), oITyOIMKOBaHHAS DoHao
cBoboaHOro nporpammuoro obecneuenus (FSF)
Autodesk AutoCAD- [Tpodeccuonansroe [10 nj] YueGuas BEpCHA

2Dwu 3DnipoekTHpOBaHHs
IIpoussomurens: Komnanus Autodesk
OracleVMVirtualBox- nporpamMmHBblii nponyy VuueepcaneHas obuwenoctynnas muuessus GNU
BUPTYallM3alMd  JUI1  OMNEPAalMOHHBIX  CHCTS
Microsoft Windows, Linux, FreeBSD, macO
Solaris/OpenSolaris, ReactOS, DOS u JpYTHX




[Ipouseogurens: Oracle

10.2. Tlepeuens neoGxoaumbIx HHPOPMANMOHHBIX CHPABOYHBIX CHCTEM:

Kaxcnpiii ofyyaromuiics B Teuenme

HEOTPaHHYEHHBIM JOCTYIOM K

AaHHBIX, HHPOPMALHOHHBIM CHPABOYHBIM 1

BCero mnepuoma ofydenus obecreden UHAHBUAYATbHBIM

NEKTPOHHO-OHBIHOTEUHBIM  cHCTeMaM, NpoecCHOHANBHBIM  Bazam

NOHCKOBBEIM CUCTEMAM:

1. 3BC «Znanium.comsy» http://znanium.com/

3BC IPRbooks http://www.iprbookshop.ru/

B o

11 Onncanme maTepHAIBHO-TeXHHYECKOi 6a3ml,
00pasoBaTeLHOro Nponecca mo

eLIBRARY.RU (H3B) http://elibrary.ru
IOHB «Kubepnenunka» http://cyberleninka.ru/

He0OX0AUMON 115 OCyImecTBIeHUS
AHCOHIIHHE (MOXY.II0)

Haumenoranus cnienpansypx
TIOMEIIEHHH H TOMele Ul Ts
CaMOCTOATENBHON paboTsl

OcHameHHOCTh crienuanbHBX
TTOMEIIEHHH U NOMeLleHuit 11
CaMOCTOATENBHOM paboTe

ITepeteHb MMLIEH3HOHHOTO
IPOrpaMMHOTI0 ofecreyeHH .
PexBusutsl noareepxnaromero
JOKyMEHTa

CrienmansHele oMermnenus

YuebHele  aynutopuu  ans
[POBEEHHS 3aHATHH
JIEKIHOHHOrO THMA: N ayd. 405
adpec yn. Ilepeomaiickas ,191,
4 stax

AYIUTOPHS [UIS MpaKTHYECKHX

3aHATHH, TPYIIOBEIX H
HHIHBU Ty abHEIX
KOHCYIbTAaLIMH, TEKYLIETro

KOHTPOJISI M TPOMEKYTOYHOM
arrectauun: Neayo. 403. Aopec
yi. IlepBomaiickas ,191, 4 stax

[lepenocHoe MynbTHMEaMITHOE
obopynosanue, nocka, mMebeln
s Ay IHTOPHH,
KOMIOBIOTEPHBIH Knace wna [5
ROCadoymHbIX Mecm,
OCHAILEHHBIH  KOMIIBIOTEpAMH
Pentium ¢ Bbixonom B UnTepHeT

1.  Onepamyonnas
«Windows»,
0376100002715000045-
0018439-01 ot 19.06.2015;
csobonHO  pacmpocTpansemoe
(GecrnatHoe  He  TpeGyrowee
JIHLCH3UPOBAHHKA) [IPOrPAMMHOE
obecneuenue:

cCHCTEMaA
J0TOBOP

L. [Mporpamma st
BOCNIDOW3BEIEHUS  ayiHo W
BHIeO ¢aiinoB «VLC media
player»;

2. IMporpamma st
BOCTIPOM3BEICHUA  ayHO W
BHJIeO daiinos «K-lite codecy;
3. OdmucHelii naker «WPS
officen;

4. IporpamMma ans paGotsl ¢
apXuBaMH «7zip»;
5. Ilporpamma ansa paGotsl ¢

AOKyMeHTaMH  dopmata  .pdf
«Adobe readery;
Tomernenus s camocrosTenbHOMN paboTkl
Yuebuele  aynutopum s IlepenocHoe  mymbTHMenHitHOE | 1. Onepanuonnas  cucrema
CaMOCTOATENbHOH  paGoTer: MNe | oGopynosanwe, Aocka, mebens | «Windowsy, JIOTOBOP
ay0.403 adpec | nns ayautopui, | 0376100002715000045-
ynIlepBomaiickas ,191, 4 srax KOMIBIOTEPHBIH Kiace wa 15 0018439-01 ot 19.06.2015;
B xauectee nomemenwii mus | nocadounvrx mecm, | cBOGOAHO  pacrpocTpaHsemoe
CaMOCTOATENLHOM paGoTsl | OCHAILIEHHEIT KoMmbioTepamu | (GecrmaTHoe  He

Tpebyromiee

v

COTTIATD

6 bUBNYOFEKO/




MOTYT OBITE:

KOMIIbIOTEPHEIH Kiacc,
YHUTaNbHBIH 3aT:
yn.Ilepeomaiickas ,191, 3 srax.

Pentium c Beixomom & Hurepner

JALUEH3HPOBAHHSA) TIPOrPaMMHOE
oGecrieuenue:

1. Iporpamma
BOCIIPOH3BEICHHS
BHIEO (hainoB

player»;

2. [Iporpamma s
BOCTIDOM3BEIEHHS  ayouo u
BHZIE0 daiino «K-lite codecy;

3. OducHeiii maker «WPS
officen;

4. Ilporpamma ans paGorts c
apxXHUBaMH «7zipy;

5. Ilporpamma mns paGotsi ¢
AokyMeHTami  dopmara  .pdf
«Adobe readery;

ois
ayoamo  u
«VLC media




HMononnenns u n3MeneHns K pabogeii nporpamme
3a / Y49e0HbI rox

B pabouyro mporpammy

(HauMEHOBaHME AHUCIIHILIMHEI)

Jna cnenmansrocTr(ekh)

(HOMEp crIenHAaNTBHOCTH)
BHocsTes ciefyiomue J0N0MHEHAS B H3MEHEHRS:

JlononHeHus 1 U3MEHEHHs BHEC

(momxrOCTB, ©.11.0., NIOAMHCE)

PaBouast nporpavMma nepecMoTpera 1 0xo0peHa Ha 3aceaHuy Kadeps]

(nauMeHOBaHHe Kadeaper)

« » 201 r.

3asemyromuit kabenpoit

(moamuce) (®.1.0.)



