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[image: image36.png]Mpefcn  TeKyUeCTH, Tpeden TPONHOCTH) HAXOMAT NYTEM  Aeieliis
CoothercIBYIOnIeli MArPYIKH A NEPCONATMIYIO NAOMGAL  MONEDEUHOTO
ceucHus. B CRI3M ¢ THM TIONYHRIOTCA YCIOBHbIE HANPMACHIS, @ He HCTHHITbC:
JIE BHIMCHCHMS NOCHCAHMX MAZO ACTHTH WATPYSKi Ha JCHCTRATENbHYIO
IIOLAH TIOEPEIHOTD Ceues, KOTOPaA MSMEHACTCA NP OMeITe. 3iam
BEAMIMHE UCTHHHBIX HANPWKEHHT, MOKHO [OCTPONTS Tak I3bIBACMYIO
HCTHRHYIO JUIATPaMMY pacTikeini, KOTOPAS TOWHCE XapaKTCpU3YeT CRoiiCTaa
MaTepHana, YeM yCToBnas aHarpasa, TONE3ysck GOpMYIAMH, OCHOBARHBIMI
na saxone ['yka, HAZ0 BCETAA NOMHITH, 4TO 3AKOH CTIPABCATHB TOTHKO JUTs
Nipereia MPOMOpLHOHATEHOCTH.

Jluveparypa /1,10, 4,53 1.3 /.





[image: image37.png]Bonpocs: st camouposepiu

1. Kax CTponTcs mMarpamia pacrsikenns?

9

(110 HA3LIBACTCA TTPEAETOM HPOTIOpIHOHATBHOCTH?
Ur0 HA3MIBACTCA NPEETOM YIpYrocTH?

. 4r0 HasMBACTCS NPEACION TekyuecTH?

. U0 Ha3HIBAETCR MPEETOM NIpOHOCTH?

. Kax Gopatyupyeren saxoi I'yia?

G w s w

. Y10 HAIBLBEETCA MOMLY/IEM YIpyrocT?
8. Uro nassiaaercs koa(iuiielTom nonepenriod Aedopmarin?

9. Kax Haliti paGoTy pacTArHBaionicii CHibl 110 AUATPAMME PACTIKEHH

10. Yro nassipaeTes yAensiol padoroii Kedopuani?

11, Y10 11236IB0CTCS HCTHIIBIM NPEACTOM MPOSHOCTH?

12. B dem 3aKimON2ETCH PASHALR MERIY IIACTHYHBIMM # XPYOKHMM
Maepnanamn?

13. B KAKHX MECTAX BO3HHKACT KOHIEHTPALIMS HANpKeHii?

14. Or KaKix GAKTOPOR 3ARHCHT BEMAYHIA 3AM1aca IPOTHOCTH?
15

. Kakie 371041 HaghiBAIOTCS CTATHHECKH HEONPEACA M biMU?
16. Kakos oUW MOPAIOK peweiiis CTATWIeCKH HeOMpEenmMhX
Janau?

17. Kak naxom1cA HAIpSKEHHA P WIMEHEHHH TeMTepaTypbi?



[image: image38.png]METOWYECKHME VKASAHUS K TEMAM AHCLATLIHHbBI

Tewa l. OcnoBHbIE NOHsTHS

B 9T0fi Tewe Ja¥iLi OCHOBHEIC TIOIATHS, KOTOPHE HCODXOTHMO XOPOIIio
yorowtn. OcoGoe sHHMaHe Hao OGPATHTH Ha mousTHe ACGOPMAU 1
nanpsmweruit, Jli% onpeenenitii HANpIeHKi TOB3YIOTCH MCTOMOM Cechii.
CylHocT 1o 3aKmouacTcS B TOM, UTO THEPAOE TENO, HAXOAALCECH B
PaBHORCCHH, PAIPEIAOT (MICIEHIO) 1ia /B HICTH, OTOPACHBAIOT 0Ty 13
4acTell, 3AMEHAIOT AAMSHHC OTBPOMICHHON HACTH BHYTPEHHHMIM CHAMH M
COCTABIAIOT YpaBHEHME PasHiOBECHS MU OClapiielics WaCTH, HA KOTOpYIO
JeffeTeyioT  npIoKeHIMe K Hell BRemmHe W BEYTpeRHME  Ci,
PACPEACTCHILIE 110 CACTARHOMY CCHERINO,

Twreparypa: /1, ra. 1, 3; 2, nnesenue /
Bonpoct: 1% eamonponepki

1. Kaiite feqhopMaini Hassisaiorcs yrpyrinu?
2. Kakne AeopMaLtii HaISTBAIOTCA 0CTATONHBIMH (IITACTHHECKIMH)?
3. UTO HAZLIBACTCA HATIPAKCHHEM B TOUKE B AGIHOM CCHeHIH?

4. KaKoe HAMPAKEHHE 1ATHIACTCA HOPMALHLIM?

5. Kakoe Hanpsxensic HashiBaercs: Kacarenhbi?

6. B oM FaKIOHACTO CYLLHOCTS METOAR ceuenii?

T e a 2. Pacrumenue n cxatne

B 570/l TeMe pACCMOTpEHS! Npocthe Ciywam BOCHCTBHA CHA ha
CTEpAKeHL 1 CONEPAHTCH PAZ BOMPOCOB (MEXAHHYECKIE CBOACTH MATCPHAIOR,
BLGOp NIOMYCKACMbIX HANPIKERHTH, CTAIMACCKH HEONPEACHUMME aRavi),
BCTPENAIONINXCS B APYTHX PAYIENIX Kypea

Heolxouumo  OBPATHTL  BHEMaHAC HA TO, 4T MexaHMCCKHC

XapaKTEPHCTHKH MeTania (Npejen MPOTOPIHOHAILHOCTH, IPEAC YIpYroCTH,




[image: image39.png]BBEJIEHUE

ColpoTHBICHHe MaTCPURIOB - HAYKA O MPOUHOCTH, KECTKOCTH 1
YCTOIMHBOCTH OT/LCTBHAX HIEMEHTOB MALLIIEH, KOHCTPYKLMi U COOPYACHHii

MivkeHepy  MCTAUIypriCCKX  CHELMATBOCTEH  NPHXOAATCH
CTaKMBaTbeA © IPOCKTMPOBAHWEM M SKCIUIyaTalmel  TeXHONOMHMECKOrO
ofopy/osans. [l07TOMy yMeHWE DAIMONAIBHO CONTATS PACHCTH  HA
HPONHOCTH 1 KAAEKHOCTS € SKOHOMHYECKOH [IE1eCc0BPA3HOCTHIO OIpEAENTIOT
paTsiTIe BakicHIEH 0TDACTH IAPOMIIOro XO3sHCTRA,

Hactosume  MCTOZMUCCKHE  YKAIAMMS 1 KOTPOABHBIE 3Jananis
npencTaor cofoil epepaboTanisie paspabotkw, mwmoAleHube AB
Jlapkosbiv s B.H. KyTykomsiM, ¢ YKIOHOM k MIOKCHEPHbIM JMCIMITHHAN

METALYPIMHECKIX CTENAATSHOCTEI.

OBiHE METOXMUECKUE YKAZAHUST

CoNpoTHBTCHHE MATCDHATIOR - OTHA U3 CIOKHX U HEOBXOMMMbIX
WIKEHEPHBIX IMCHRTITHE, M3Y9aCMBIX B BBCUINX TEXAMYCCKAX yHeGHbIX
SaBENICHTX.  3ABATHA 110 5TOH HCLAMAMHE 0GAIATETLHO COUPOBOKAAIOTSA
COCTaB7CHEM  KOHMCMIEKTA JIeKUMH, DPOHICHHCM 3a7at M BLITOTHGHHCM
naGoparopioro npaxTixyma. 10cie nepepabOTIN KaKIOH TeMb! HeOBX0MHMO
CaMOCTOSTENBHO PELINTE HeCKOTHKO 3anad, CHIeYeT TakKe HAyUHTHOA IeAaTh
wenost dopmyst. Tlps 51oM HeoGXommmo ofpati, ocoloe BruMamme 1
(DH3MCCKYIO CYIUHOCTD SBTCHH 1 1A Te O UIeHH i OFpAHWHERHS, KOTOPEIE
JENAIOTCA b MPOUESCe BIBOOB.

Tlocie msy9eNns Kaxzoll TOMBl HAO OTBETHTH Ha BOMPOCH! AN
CamoITpOREpKH. ITO CTIOCOGCTBYET TyHllIeMy YCHORHHIO MaTepHAI,

Jlo cpauu 3a€eta HEOOGXOAUMO BHITONHMTH KOHIPOAbHBIC PaboTbi M

1pOIiTH 1aG0pATOpHBLii MpAKTHKYM.




[image: image40.png]18. KaK WaXOTWICH Y/HHEHHE CIEPiT, PACTATHBAENOTO COBCTREIHEIM
Becom?

19. 10 HashipaeTes KoKpHIIENTOM 3anaCa MPOHOCTH?

20. Kak dyopMyMpyeTcs yCloBHe pouoCTH?

Tema3. Casur
Kacatenbiible  FalpwKeius Ha WYX BRAMHO  NCPUCHINKYIADHEX

TTOMWaKaX PABHE MEKIY COGOM. DTOT BOKKE 3AKOH HALIBACTCA FAKOHOM
napHocTH KacaTensHEX HanpsmenwH. Tlpn miysenmu AeopMaunii Hato

OGpATHTS BUHMAITHE K TO, 4TO OAHA W3 JAroNATEii BEIETEHHOTO HMeMeNTa,
10 TPAHAM KOTOPOrO JGHiCTBYCT KACATENBHBIC HAUDAKCHHA, YATHHACH, o
JApYFa% YKOPI4HBAETCS:; TaKiM 05PA3OM, RTCHHS PACTAKCHHS-CARTH B CABHIS

HeE3A PACCMATDHBATS WIOAMPOBAHKO NpYT oT pyra. Bopuyny akom: | yka
npn e (T =GY) nerco samomsr, somty nomsoil amasormm ce
opMyzoii 3akona Tyka up pactsukemau-ckatun O = L€ . HeoGxoummo
BHUMATEALHO H3YHHT O BHIGOpE AOTYCKASMBIX HANPAAEHHI IpH CABHTE.
Cienyer oGpatists BiAMANAE HA TO, 410 PICHETH IAKICNOK, CRAPHLIX
coemenii M BPYGOX SBITOTCA YCTOBHIMI H 9TO sBAeHe "cpesa” Beersa
OCTOKHEHO HATUIAEN JPYFUX HAMPSKEHHA, KOTOPLIMH A ynponenus
pacucros oGsio mpemcGperaior. Hato yMers mokasmiBath na sepreiax
(LIOMAAKH, HA KOTOPHIX BOSHNKAIOT HANPAACHAS CPE3A, CMATH, CKATHIBAHIT.
Ilwreparypa: /1, tm. 8; 3,0, 5 /.



[image: image41.png]Bonpocst aas camonposepii

1. Yro HaspiBaerCs abCOMOTHRIM H OTHOCHTEILIIBIM CBHIOM?

2. Kax dopmyaupyetes sakor I'yka npu camure?

3. Kaxoii Mozyan ynpyrocts Gonsuie: £ wan G 2

4. Kak HAXOZHTCA YCTIOBHAs IIOWIAMS CMATHS 3aKICHKHT

S. [0 KaxoMy ceveHMio B 3RKICTOYHOM COEMHCHHM MPOBOAMTCH
IpoBepKa JMCTOB Ha pa3phin?




[image: image42.png]6. KaK paccuuTHmaIoTes CTHKOBbIC, TOPEBHE 1 (AAHTOBbIC LBH?



[image: image43.png]Tema 4. Kpysenne

B clysiae IEHTPATbHOTO PACTAKERHSA-CAATII KOPMATBHBIC KAIpIKeHis
PACIpEACIAIOTCA B TIONCPCUIOM CCHCHIH CTEPKHA panHoMepro. TIpi pacuere
fa cpese OGHINO  CHHTAIOT, HTO  KACATENBHBIC HANDLACIS 1aioKe
pacupesensiores  paniiomepio. B Clytac Kpysewis KpYTIOro CrepiHa
KacaTenbible HANPOKCHII B TOMEPEMHOM  CEHCHHH  PAcTIpEAersiorcs
HEARHONEDHO, HIMEIACH 110 AMHEHHOMY 3aKOHY - OT 1yYAS Ha OCH 10
MAKCHMATBHOTO SHAUCHHS Y NOBEPXHOCTH CTepiis. B caasn ¢ oM #
BOINIGIA MG O 3aMEHe CIUIOWNOTO BWIA 1OALIM, MATEDUAT CedCHHS
KOTOpOro  HAXOMNTCH B GO7€e  HATPAKCHHOH 30Me W MCHOAb3yercs
paiionaTBHee.

CileAyeT BHMMATCTBHO PasoGpaTs TOCTPOCHHE OMIOpbI KPYTAULIXC

sovertos My, KoTOpas HAUISNHO MOKEIBACT MIMCHEHWC BCAMMMIIb

KPYTAULCTO MOMCHTa 10 Amitiie Bana. TTpi BEITACICHIN HanpskeRifi b kaxos:-

MG norepeaton cevenun ana HeodxoaMo Gpats Mo amope M ¢ snauchuit
cootheTeTBYIOEH OPIHHATEL

Hago oBpaTuTs BHHMAHAE Ha TO, KaK HCHOMLIYCTCH 3AKOH TAPHOCTH
KaCATENhATBIX HANPSKEHUT /LISl YCIAHOMIENMs (IANPABIEHHS B TOMKAX KOHTYDa
NIPAMOYFOTBHOTO TIONEPRUHOTO ceners cTepkiis. HanGonbiine Hanpsxerits b
(4KOM GeeIIH BOBIHKAIOT B TO'KAX KONTYPa, (IIOKE BCEro PACTIOIOKEHHbIX K
ocH kpysichis.

Jtureparypa: / 1, 1. 9; . 2.



[image: image44.png]Bonpocs st camonponepin

L Kakie HANpAIKCHIA BOSHHKAIOT B ONEPETHOM CCUSHWH KPYIIOrO
Crepxns npH kpysein?
2. Kax HaXOMITCH HX BeHYMHA B IPOHIROMGHOM TOMKE NONEPHHOrD

ceuenna?




[image: image45.png]3. BOWMIGHOT 1 1DH KDYSEHHH HOPMANLIILIE HATPKENiA?

4. Yeny pasen n01SpIbLi MOMENT HHEpLIH KPYIIIOTO Ceneiis?

5. U0 HA3LIBACTCH MOMETOM COMpOTHRIEIS Mpi Kpy<ernn? B kakirx
exmnmuax of wavepsieres?



[image: image46.png]6. UeMy paeli MOMENT COMPOTHBIEHHA KOABLEHOIO cedenin? Tloueny
HEA CKAYATH, 4TO O PABEH PA3HOCTH MOMEHTOB COMPOTHBIEHHA HAPYAHOTO

W By TpCHero Kpyros?

7. Kax BLIUHCIAETCH MOMERT, IIEPeanaeMblil IITHBOM, MO MOIIHOCTH K
uneny 060poTos?

8. Kak HaxoaHTCH BEAIIKa YITa SaKpy T BaIIS”

9. Kak pou3s0,1iTes pactier Basa fia posHoCTs?

10. Kak 1pomsBORATC paciier Bt na KECTKOCTs?

11, Ka HaXo4Tes MAKCHMABHSIC HANPSACHIA HIPH KpYHeHHH CTepAHA
IPAMOYFOTBHOTO Cesera?

12 Kax sLMHCnsIOTes HAMPSACITRS B TPy KMHaX?

13. Kax onpeaensiores AedopMauis npyxis?




[image: image47.png]Bonpockt 115 camonposepki

1. Tlo KakiM GOPMYJIaM HAXOZAT KOOPIHHATH LCHTPA THHKECTH IIOCKONT
Diryph?

2. Ueny pnita cyMMa OCEBHX MOMEHTOB HHCPLITH OTHOCHTETHHO JBYX
BIUNHO TTepneR Ky IAPHBX Ocel?

3. Kakue 0cH HatIBaloTest TIaBHRMu?

4. Jlns Kakux QUIYP MOXHO 63 BHNHCICHIT YCTAHOBHTL MONOKCHIC
LHABKBIN LEHTPRIBHAIX 0CEH?

5. OTHOCHTENIBHO KaKHX UCHTPATHbIX OCeii 0CeBBIE MOMEHTH HHCPIIL
IIMEROT HAMBONBIIIE 1 HAMMEHBIICE AHadCHNA?



[image: image48.png]T e ma 5. Teoverpuueckie XapakTepUCTUKH IIOCKHX ceventii

B 1copii M3IIGa BKIYIO OIS UTPAIOT MOMEHTS! HHEPIIHH, H03TONMY
CAle/lyel PACCMOTPETh FTOT BOUPOC NPEABAPHTEBHO B BIIE CAMOCTOAYEbIION
revi, Tepea wsyHCHieN 5T0il Tewbl TIOAE3HO M0 YMEGHIKY TeoperitiecKaii
MEXANIKI TOKTOPHTS MATEPIA! O CTATHICCKOM MOMCHTC H O HAXOKZCIN
LCHTPA TARCCTH TA0CKHX Guryp. [TpH BLMHCICHIN MOMCHTOB HHCPLIH 110
HOMHHTS, 41O OHH [PEACTABAMOT COGOf MHTErPamsi WIH THIA J zdf

(oceBoff 1M IKBATOPUATBHE MOMEHT HHEpIIH oTHOCHTENEHO OcH V), Wi

jzydp ; ;
THna (neHTPOBeKHbIH MOMEHT HHEPUMA OTHOCMTENBHO OCell Z 1
E

r)

Tveparypa:/ 1,71.2:3, .2 /.




[image: image49.png]Bonpockt 115 camonposepki

1. Tlo KakiM GOPMYJIaM HAXOZAT KOOPIHHATH LCHTPA THHKECTH IIOCKONT
Diryph?

2. Ueny pnita cyMMa OCEBHX MOMEHTOB HHCPLITH OTHOCHTETHHO JBYX
BIUNHO TTepneRIHKYIADHEX 0ceH?

3. Kakue 0cH HatIBaloTest TIaBHRMu?



[image: image50.png]4. Jlnn Kakux QUIYP MOKHO Ge3 BEINHCICHHH YCTAHOBHTL NOJIOKEHNE
LHABKBIN LEHTPRIBHAIX 0CEH?

5. OTHOCHTENIBHO KaKHX UCHTPATHbIX OCeii 0CeBBIE MOMEHTH HHCPIIL
MEIOT HAHBOBIIES H HAMMEHbUIICR THAsCHIA?

6. Kakoli 3 ABYX MOMENTOR WHEDUHH TpeyrOMbHHK Gobie:
OTHOCHTENBHO OCH, NPOXONAIIEH Hepes OCHOBAHIE, WIH OTHOCHTENRHO OCi,
NIPOXOLILCH Hepe BEpUIKHY MAPAICTLHONO OCHOBAHHIO?

7. Kakoll W3 ABYX MOMEHTOB KBAZpaTHOTO Cefewis GOmbuiC
OTHOCHTENBHO ERTPATLHON OCH, MPOXO/AILEH HAPALICABHO CTOPOHAM, A
OTHOCHTE 510 OCH, IPOXOAIIE} Hepes IHArotas?

8. Kakofi 13 NBYX [I4BHIX UEHTDAIBMBIX MOMCHTOR WHEPUiMM
TOIYKPYII070 cederiis GOMblLIE: OTHOCHTENbHO OCH, NGPALICSHON AHAMCTDY,

OPAHHIHBAIOLIEMY CEEHHE, WIH OHOCHTENLLIO NEPIEHRKYIAPLION 0cH?



[image: image51.png]T e v 2 6. Teopus HANPSKEHOO COCTUSMHS W TCOPHSE NPOSHOCTH

I'nasyibie HANPAKCHUA HIPAOT BECBMA BAKHYIO DOMb MPH PELICIinit
BONPOCH O MPOYHOCTH MATEPWAIA OTHO W3 OTHX HAPMKCHIH ABIACTCH
HAHGONBUINM, @ IPYTOE - HAUMEHBLLLIN W3 BCSX HOPMATBHEIX HANpKEHH i 1is
MO TOUKH.

Ty maselisoM COCTOSHMHK BONPOC 0 NPOYHOCTH MATEpHala petiactc
JIerKo: HAAO OMPEACNATH OMACHOE HANPSKENWe W3 ONMITA A NPOCTOS

pacTaRere (WIH cKATHE), HAsMauATH KodbGUIMENT 3anaca U CpaBMTL

o,
I  Ha enye O e o< [cr] -
aRHOE HANPHKEHHE O ¢ AOTYCKAEMIM HANPSIKEHHEM p





[image: image52.png]B ciyuae n0CKOro i 06HEMHOTO HANPSHKSHHOTO COCTOANHS 3a1a4a
WANHTETBHO. OCTOAIACTCA, TAK KAK HEHIBECTHO, NP KAKOH KOMGHHaM
HCIOBLIX WANeHHli CIGRHKX HANDRKENH HACTYUAET ONACIOe COCTORINC
watepiania. HeoGXOMHMO, CeIOBATe b0, HallTH Hanpsieinite, 3aBHCALRe, OT

FHABHAIX HANIPAKEHHH, TIPH KOTOPOM BOZHHKAET OIACHOCTH Paspyluews, W
WTEM UHCIOBOC €O IKANCHHC CPABHHTH C AOMYCKAEMLM HANPSIKCHUCM,
YCTAUOBICHHbIM 13 OMBITA Ha POCTOE PACTSIKCHKE (ckarue). B sanucumocti
1 TOr0, KaKoif (AKTOp 110 KON TCOPHH TPOTHOCTH CHATACTCA PEUAIOLIN 1
COBEOUIIN OITACHOE COCTORHIE MATEPHATa, MOTYWHM PasIHHLe packeTHbe
dopayst

Titrepatypa: / 1,11.6, 7: 2, 2. 7,8 /.




[image: image53.png]1. Kak HaxoanTes pacterioe nanpsukenite o BTopoit Teopiti
fipostHoctit?
12, 3aBHCHT 21 PACHETHOE HATPSKERHE 110 TpeTheii TEOPHI IPOUKOCTH

ot sennankini 03 ?

13. Uemy pasia yAeabHas paoTa AehopMAIH pH OB beMHOM

HalIpIACHHOM COCToRIK?




[image: image54.png]Bonpocs: 113 casonponepin

1. KaKite HMEroTCs BB HAMPAKEHHOTO COCTORHMS MaTEpHATa?

2. B teM 3aKTIOAETCA KON NAPHOCTH KACATENLHLIX HANpAXENi

3. Ueny paBiia CyMMa HOPMATTHHBIX HAPAKHHI MO JBYM B3AWMHO
NEPIEHANKYIPHLIM NOMA/KaM?

4. Tl KeKiM TUIOLIAKAM BOIMHKAIOT HaHGOTbIICE W HaHMEHbLICE
HOPMAIBIbIe HanpwKeHiis?

5. KaK npoH3BoARTCS rpadHuecKoe OCTPOCHHE [715 OMPeACICHI
HANPAKEHHUH B HAKIOHHBIX IOBIAZIKAX B CAYHAE NA0CKOTO HANPKEHHOTO
coctosnn?

6. Ka IpH TI0MOLLH 9TOFO [I0CTPOCH HAXOAFTCH FAABHbE
nanpsoierms?

7. Yeny paBio HanGoTbIlIee KACATENBHOR HATIPRKEHIE B CIYIaC
UI0CKOrO NATIPIKEANOTO COCTOAUA?

8. KaK HaXOLATCS MaKCHMAbHIC KACATEbHBIC HANDAKEHIS B Cydac
OGLEMIIOT0 HalIPHAEHHONO COCTONKIA?

9. Kak HaXOZ#TCs: AeOPMALLIH TPH DIOCKOM i 0B beMHoM
HATIPSURERIONM COCTORHLAX?

10. Kak opmyampyeres neppast Teops mposiioctu?



[image: image55.png]Tew a7, Haru6 npsmbix 6pychen

Dta Tema ABIACTCR caMOfi BOTHUION 1 CAMOF CHOXHOM Temoii Kypea
CONPOTHBACHWA MATCPUAJIOB; ee CHCIYeT H3ywarh rocTenenHo, obpamas

0coBoe BHRMANHC Ha petticie 32104, CHANQIA HAZO YCRONTH BCOLMA Kakiibie

WomsThs waruGaiomero mosenta M u novepewsoit cumnt Q' u nayunThes

eobosio crpowts amiopt M w Q.

HeoGX0/MMO IOMUHTS, UTO MONEPEUHas CHAA B IGHHOM CCUCHHUH PABHA
anrepanucckoli CymMe MpOSKIMH CHJI, PACTIONOKCHIBIX TONBKO NO Oy
CTOPOHY OT PACCMATPHBACMOFO CeueHHs, Ha HeprelHKyAp K ocH Ganku, a
H3rHGAIOWIE MOMEHT B JIAHHOM CCUCHWH DABCH aireGpawveckoii cymvie
MOMEHTOR CHJl, PACTIONOKCHHBIX TONBKO C OJHOM CIOPOHbI, OTHOCHTENRHO
LEITPATLHO OCH TIONEPCHHONO CCUCHHA. B CBA3H ¢ 5TH PEKOMEHIYETCA — PH
BEIVMCICHUM, HaTIpHMep, HM3THOAIONIEro MOMEHTA B CCUeHMM OWIKH Kak
MOMeIFi JIeBbIX CHA - 3AKPHIBATS YCM-THGO (PYKOH, KHHFOH, JIHCTOM GyMari)
4aCTB GATKH, PACTIONOKCHHYIO NPABEC PACCMATPUBAEMOIO CeMCHHS, HTOGH
OTKPBITHIMH OCTABAIHCE TONBKO OJ(HH JieBbie CUbL. CreAyeT MpH ITOM HMETh B

BHLY, YTO MOXKHO PacCMaTPUBATh KAK OMHH JIEBbIE, TAK i OJUHU (PaBbIC CHITBI, B

3ABHCHMOCTH OT TOrO, ¢ Kakoli CTOpOHKL npowe nony4uts saipakerud M u

0.



[image: image56.png]Becbma  BokHoo  dmauchie  mveeT  Teopema  JKypasckoro,

yeramapmupaomas sasrcuvocts mexay M n Q¢ nomomsio koTopoit

MO0 NPOBEPATH NOCTPOEHKE MHOP.




[image: image57.png]HeoBX0JtMO 0BpaTHTY, BHIMAHKE Ha HEPABHOMEPHOCTS PACTIPE/CICHHA
HOPMATLHLIX HANPAXCHH 110 BLICOTE I Ha TO, 'TO IPOYHOCT BQIKH SaBHCHT
o1 memiG Movera conpotiienus W . Hajto AcHO npefctanaats, kakum

LIYTeA MOHO YBETHUHTS MOMEHT CONPOTHBICHHS 663 PACKOZa MATepHaA
s/ 3, 1052, 004/

Twreparyp:



[image: image58.png]BOUpPOCL! 1151 CAMOBPOBEpKH

Kak HAXOHTCH H3rUBAIOUIHI MOMEHT B KakoM-11G0 ceveni Gankn?

"~

BB KaKoM Cy1ae HITHGAIOMITH MOMCHT CHHTACTES NOIOKHTENbHAIM?

Kak HaXOUTCS MONePEHHAs CITa B KaKOM-THG0 cenen s Gaunin?

P

Korja nonepesian ciia CHUTACTCS MOTOKHTCI5HOM?

Kaxas sasucivocts imeetes exay seannavn M n Q2

Kax HaXOHTes MaKeHMATLHBII H3rMGAIoMHii MOMEHT?

Kakofi caytaft HariBa Hashimaetcs wicTo uaruGom?

0 = oo v

Tlo kaKoii KpHsoii H30rHeTes GaTka B Ciyuae THCTOro W3THGA?

9. Kax H3MENSI0TCS HOPMATLIHKLE HAIPKENHS 110 BricoTe Batke?
10. Uro HasstBacTes HCHTPANBHBIM CI0EM I IAC OH HAXOXMTCA?

11. Hro HashlBAETCH MOMEHTOM CONPOTHRACHHS Npi H3rHGE?

12. Kax BLFOAHEE NONOKHTS GATKY NPAMOYTOABHOTO CeueHIA TIpit

paGore 1a m3ruG: Ha pebpo wiit raauns?

13. Kaxoe cedermme 1heer GObILIAiE MOMCHT CONPOTHRACH I NPk
OJUHAKOBOY TLIOWAI: KPYTTIOE 11H KBAPATHOS?

14. B KakinX 110CKOCTSX BOSHUKAET KACATE/IBHbIE RATPAHeRIA K
wariGe, onpeensexbie 10 dopaysie Kypasckoro?

15. Kai Haxoamres nx senia?

16. Kak HAXOMATCH TIABHbE HATIPAKEHIIA NP H3HGC?

17. Kakie Hanpseins OsisioTe » Ganke, ecam nIockoeTs aciiersna
Harpy3iH He MPOHACT epes LeHTp HariGa?

18. Kax nnmercs ofiuee audeperimansios ypasienie wsoriyToii

Gunn?
19, Ka HaXOAHT 1IOCTORHHSIE MHTETpUPOBAsHAT




УКАЗАНИЯ О ПОРЯДКЕ ВЫПОЛНЕНИЯ КОНТРОЛЬНЫХ ЗАДАНИЙ

Каждый студент выполняет то количество контрольных работ, которое предусмотрено учебным графиком. Студенты всех немеханических специальностей выполняют одну контрольную работу, в которую входят задачи № 1, 2, 3, 5.
[image: image59.png]20. Kak onpeAensior HanGoNsyio seimy nporua?
21. Uro npecTanisor coBoii yPaBHEH NS [IPAROR HACTH TPEX MOMENTOB?
22. Kax onpe/e:1Si0T ONOpHbIE PEaKIIti Hepaspesanioli Gaku?

23. B veM 3KTIOMTIOTCA TPEHMYILIECTBA METOJA HAATHEIX

napaveTpos?



[image: image60.png]1.CryneHT 0043aH B34T5 W3 TAOAMLB! AANHLIE B COOTBETCTBHH CO CBOMM
AneM HOMEPOM (WHQPOM) M epBbMM  wecThio GyKsamu py

oro
andasuTa, KOTOPbIE CIEAYET PACTIONOKHTE MO ITH(GPOM, HANpHMEp,

wnp -273052;

Gyksbi-aGarae.

B cityiae muHOTO HOMEpa, COCTORNIETO 3 cemy udp, Bropas widpa
widpa He yuuTsIBACTCS.

3 KaIgI0r0 BEpTHKANBHOTO CTonGua MoG0i TabiHitel, 0GoHAEHHOTO
BHM3Y onpeacncinoii GyKBOH, HAIO BIATH TOILKO OHO YHCTO, COCTORIICS B
TOii FOPHIOHTANLHOI CTPOKE, HOMEP KOTOPOIi COBNAIACT ¢ HOMEPOM GyKsbi.

PaBotni, BLIOMMEHHME C  NapyUIeMMeM OTMX  yKalauuii, he

3AUHTHIBAIOTCA.



[image: image61.png]2. He caelyer npuctynars K BLITIONHENHIO KONTPONRHEIX 3ajaHMH, He
MYUHB COOTBCTCTBYIOUIETO EyieNa KyPCE H He PElllB CAMOCTOATEILHO
PeKoMeHIOBaNHEIX 3aad. BT OCHOBHbIE TIONOKCHHA TCOPUH YCBOCH! Ca60
H CTYZleHT OGPATN MATO BHHMAHHS A NOZPOGHO pajoSpauHBe B Kypce
NPHMEPSI, TO NPH BITOTHEHHK KOHIPOIBHBIX PaGoT BOMHKHYT Gorbiuie
satpyaenia.  HecaMOCTOSTSIBHO  BBINOMHCHNOC  atamMe  He gt
BOIMOKHOCTH IPEMOABATENIO-PCLICHICHTY BOBDEMS JAMETUTH HEAOCTATKH B
paGote  ctytenra-saounmka. B pesyistave cryiewt e  npHoGperaer

HEOGXOMMBIX 3HAHHI H OKAIHIBACTCA HEMOAFOTOBICHHBIM K JK3AMEHY.




[image: image62.png]3. D10 He JAET BOMOKHOCTH DEUEH3CHTY M CBOEBPEMEHHO YKA3aTh
CTYNCHTY Ha ONYIHENTbIC OMUGKH H 38IEPHUBACT PeEHIHPOBANHE.
4. B

OUOBKE KOHTPOILION PaBOT JOMKIIL GiTh HETKO HaTHCaHE!
HOMEP  KONTPOMbHOH paoThl, MASBAMMC RMCLMIMMbI, (GAMUINL, A 1
OTHCCTBO CTYACHTA (NOMHOCTHIO), HA3BAHHE GAKYILTCTA H CHIEUHATBHOCTH,
yueGuwii wnp, Aara orceun paGor

04

i nosTonsiit anpec



[image: image63.png]5. Kax1yio KORTPOIIbIYIO paGoTy CAE/yeT BITONHSTS B 0coBofi Terpaiy
UM HA TMCTAX, CUINTHIX B TCTPAAM CTAHAAPTHOTO (OPMaTa, HepHiTamH (1ic
KPACHBIMH), YETKHM II0YEPKOM, C TIOAAMH B 5 CM JUIs 3aMeYaHHii peleH3eHTa.

6. Tlepen peluenneM Kaxiaol 3a1ay H4Z0 BHINMCATH NOMHOCTBIO ee
YCII0BHE C UHCTOBBIMH JAHHDIMH, COCTABHTH aKKyPATHBI SCKH3 B MaciITabe 1
YK@3aTh HA HeM B HHCIAX BCE BEIHHIILL HCODXOAMMbIC AT pactieTa.

7. PeliCHHE ROMKHO COMPOBOAKAATHCS KPATKHMH, MOCTCAOBATEbHbIMH
FPaMOTHbIMH, 6¢3 COKpAI{CHHIl CTOB, OOBLACHCHMAMU H HYepTexamu, Ha
KOTOPBIX BCE BXOASIIHE B PACHET REMMHHILb JOMKIIb GhITh TOKA3ANb! B YHCTAX.
Hajo M30eraTh MHOTOCIOBHEIX MOSCHCHAT M Nepeckaia yueOnuKa; CTyieH

ROTKER IWATh, IO S TeXHIKH ~ oMYA 1 HepTe:

. Tpu noas0narit
OPMYTIaMH M ZGHHEIMH, OTCYTCTBYIOUIMH B ySeGHiIKe, HEOGXOTHIMO KPaTKO i
TOUHO yKIATL MCTOWIMK (ABTOPA, HAMAHME, MIAANME, CTPANMILY, HOMED

opmys).




[image: image64.png]8. Heobx01MMO yKa3siBaTh PA3MEPHOCTE BCEX BEJNWHH H MOJYEPKABATH
OKOHYATEITBHBIE Pe3yTbTATL

9. CoorBercTBoBaTh HeoOX0aMMOH TouHOCTH. Her seobxomumocTi
JUIEHY  JIepeBSHHOTO Opyca B CTPONMIAX BBIYMCIATH € TOMHOCTHIO jlO
MALTHMETpa, HO OB ObI OWMGKOH OKPYIIATh A0 UETBIX MHLIHMETPOB
JUIAMETPA B, HA KOTOPHI GYIET HACAXKEH LaPHKOBbI HOAMILHHK.

10. TTo MOMyueHHH 3 HHCTHTYTA KOHTPOABHOH PaGOTHI CTYJIGHT AOMKCH
HCTIPABHT B Helf BoE OTMEHEHHbIE OIIHEKH H BLIONHATE BCS CACARHHBIC EMy
ykasanus. B cryuae TpeGOBaHMs peleH3EHTA CleiyeT B Kpardaiwuii cpok
U0CIATL €My BLUIONHEHHE Ha OTACTLHBIX [HCTAX MCTPABICHWA, KOTOPhie
HOIKHBE GbITH BIOKCHbI B COOTBETCTRYIOLIHE MCCTA PELEH3HPOBAHHON PaGoTL.

OTEbHO OT PAGOTH! HICTPABEHIIA 11C PACCMATPHBAIOTS.



Задача № 1

Стальной стержень (
[image: image88.png]2. Onpenensiem KPYTANIHE MOMEHTHl Ha KAKIOM YHaCTKE OTHENBHO,
HCNOMB3Ys MeTon ceuetiii. KPYTALMA MOMEHT B NDOM3BOBHOM CeueHnH
ONpeAenETCA KAk  IrCOPANYECKas CYMMa CKPYWHBAIOUIAX  MOMCHTOB,

PACTIOIOMKERHBIX 110 Oy CTOPORY OT PACCMATPHBACMOIO CeueHss (pHc.6a).
My = 452 H -,

My =X + My=—452+1600 = 1148 H - u,
Myys =X + Mz My =—452+ 1600 — 1400 = - 252 H - nt,
Mgy =X+ My~ My~ My =- 452+ 1600 - 1400 — 1200 = - 1452 H - m

Diniopa KpYTAILIX MOMEHTOB IPCACTABICHa Ha PHC.66

3. JlnameTp Bania ONPCIENAEM U3 YCIOBHA NPOHOCTH

ceueHma Bana




 МПа) находится под действием продольной силы 
[image: image2.wmf]F

 и собственного веса  (
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[image: image4.png]TI0CTPOMTS SMIOPY NPOAOMBHLIX CHI M HallTH nepemeniente ceuenns 1-1.




[image: image65.png]KOHTPOJIbHBIE 3AIAHWS

(CXeMut # TABANIL AQHHLIX KaXk/L0M 387a4H MPCACTABIEHEL B NPHIOKEHHH.



[image: image66.png]Sagana Ne 2

AGCOIOTHO XKeCTKHIE CTEpAeith ONUPACTCSH Ha LIAPHIPHO HENOABILKHYIO
OUOpY H IPHKPELLICH K RN CTEPAKIEIM DU TTOMOIIU 11APHUPOB,
Tpebyerca:

1) BaifTH YCHITIS W HANPAKEHIL B CIEPKIAX, BLIPASHD UX depes ity

0

2) maitrn ponycxaenyio narpyscy  Qoon, npnpamis Gomwuice s

HANDAKCHHA B ZIBYX  CTEPKHAX  JIONYCKACMOMY  HANPAKEHHIO
[or]= 160 MiTa

3) waifta  opeenbiyio  rpysomompemocts  ouctems  Jp n
sonyexaemyio Harpysky Qoo , ccnn npeen rexyuectn Ty = 240 Mlla o
sanac npounocrn 11 = 1,5

4) cpapunte semmannst Oy, nonywensme mpu  pacuere 1o

JOMYCKACMBIM HATIPAKCHHAM U JIOTYCKAEMBIM HArpy3KaM.




[image: image67.png]3amasa 1
ONPE/IEJEHUE NEPEMEHIEHUIA CTYITEHYATOI'O CTEPKHS

TlcpeMelienie MPOM3KOBHOTO CeUeHHA CTEPHKHA PABHO HIMCHENNIO
Jumbt yuactka (Al), SATIOUSHHOTO MEAlY FTHM CSHEHISM H 3aKPETCHHEIM
KOHIOM cTepais. [ITA CTYNCHUATHIX CTEPHHEH TONN0E WAMCHCHHE JUTMHBL
Gpyca onpeseneTes Kak anreGpanieckas cymma AchopMaLHii ero OTACLHLX
wacteif, B mpejenax KOTOPwX TMOCTOAHHBI NPOAONBHAA cuna N, Towas
nonepeutoro ceacnna K Moayms Fonra £

Jlns onpesenema NPOAOALHOTO YeHHA N HENOAR3YETEA METOA cedentis:
CTEPIKeNL  MBICIGHHO pa3spesaetcs Wa [BS NACTH, ONHA M3 KOTOPHIX
OTOPACHBACTCA, BAAIHE OTOPOLICHHON UACTH HA OCTABIIYIOC 3aMeHAETCA
HEM3BECTHLIM TIDOOMBHBIM YCHIIMEM, KOTOPOE OMNPEAEIAETCA W3 YDaBHEHHs
PaBHOBCCHA OCTABIICHCA YACTH CTEPIKHA.



[image: image68.png]3apaua Ne 3

K cransiomy sany mpunoensl Tk winectnix omenta: M, M,

M,

TpeGyeres:
1) yCTaHOBHTE, MPH KAaKOM 3HAYEHHH MoMeHTa X yrom nosopora
TPABOrO KOHIIEBOTO CeYEHI BllA PABCH HYTIO;

2) ans madimenHoro 3mavemns X NOCTPOMTH 9MIOPY  KpYTANIX

MOMCHTOB;



[image: image69.png]5) uaiiTi HauGonbuMi yron sakpys usarms (a | HOF. M),




[image: image70.png]3) mpw sananviow satenn [7] onpenesm. ywaverp nara s pacwera
112 (IPOUHOCTH W OKPYIAHTH Cro BetHHILY 0 Baiaiineii Gonbieri;

4) TIOCTPOHTE DITIOPY YIII0B JaKpYMHBAHMS;
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Cxewn x sepaue & 1
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[image: image71.png]3anaua Ne 5

Jlnst 3a7amHbIX cxem Saiok Tpebyetes namcaty suipakenns O w M

s KWKTOro ywactka B obuieM BHae; moctponts omopst & u M

nozobparb: a) AnA cXembl (a) AepeBAHHYIO OalKy KpYrJoro MHOMEPEHHOro
cowenn npn [0)=8 MIa; 6 wm cxewm (6) cramuyio Gy

awyTaBposoro nonepestioro cever mpit ] = 160 MiTa .
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МЕТОДИЧЕСКИЕ УКАЗАНИЯ И ПРИМЕРЫ ВЫПОЛНЕНИЯ РАСЧЕТНО–ПРОЕКТИРОВОЧНЫХ РАБОТ ПО ДИСЦИПЛИНЕ «СОПРОТИВЛЕНИЕ МАТЕРИАЛОВ» ДЛЯ СТУДЕНТОВ НЕМЕХАНИЧЕСКИХ СПЕЦИАЛЬНОСТЕЙ
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156 kH =156 H ,
0156 kH =156 H

Tepemeiucune S, ot nelictsua cunbi P PaBHO YAIHHEHHIO Y4ACTKOB,
pacnonokenilx shimc cedenns 11 Cornacio puca cua P susinaer

VIUIMHCHITE TOMLKO YIACTK AIMHOIO d, TAK Kk Wa YHACTKe h IPONOTMIGA Ciia

pamia wymo. Torws ma ocomamw sakoma Tyka [N:MJ nveem
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[image: image82.png]3axaua 2
PACYET CTATUYECKH HEONPEJEJUMOI CTEPKHEBO#
CHCTEMBI

AGCOMIOTIO SKeCTKR Gpye ONMPAETCS 11 WAPHMPHO HEMOIBMIIIYIO

OIIOpY W IPUKPEILICH K ABYM CTCPHAM NIPH 110MOULH waprupos (phc.3). TTpi

W, =3, ¢=2 w, 1'=12 en’ Tpebyercs:

1)HaiiTi YCHTS W HAUPSKEHMA B CTEPAHSX, BUIPASHB uX uepes cuny ;.
2);

HANPAKCHHIL B ABYX CTCPAKHAX J0MycKaeMomy Hanpskenmio [o] =160 Mlla;

W JOIYCKAEMYK  Harpysky Oy, (pHpaBHsB  Gombuiee  u3

3)HaifTH TIPENEBHYIO TPYIONONBEMHOCTS CHOTeMb (JF 1 /10HYCKAEMYIO
Harpysky ()l ecl mpeden Teydectn o, =240 MIla w samac mpownocTi
k=1.5;

A)cpaniih Bennannb (), NIONYNEHHBIC IPH pacueTe, 0 A0NYCKaeMbiM

HANPAKEHHSIM 1 JIOTYCKACMBIM HArDy3KaM.



[image: image83.png]Puc.3. Pacaernas cxema
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Задача 3

РАСЧЕТ ВАЛА НА КРУЧЕНИЕ
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Задача 5
РАСЧЕТ СТАТИЧЕСКИ ОПРЕДЕЛИМЫХ БАЛОК
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