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1. ITacmopT KOMILIEKTAa KOHTPOJILHO-OLEHOYHBIX CPEICTB
1.1. O6s1acTh NPUMEHEHUS] KOMILIEKTa KOHTPOJIbHO-OLEHOYHbBIX CPe/ICTB

KoMIIeKT KOHTpPOJIbHO-OLEHOUHBIX CPENCTB MPEAHA3HAUYEH JUIsl IPOBEPKU PE3YJIbTATOB
ocBoeHuss yueOHoW gucummuimHbl OI1.03 «TexHuueckas MexaHUKa (manee Y])
porpamMmbl MOArOTOBKM crienuanuctoB cpennero 3seHa (IIIICC3) mno cnennanbHOCTH
CIIO 27.02.07 VYmnpaBieHHe Ka4eCTBOM NPOAYKIHMH, TPOLECCOB M YCJayr (1o
oTpacjsM).

KoMmmiekTt KOHTPOJ/IbHO-OIICHOYHBIX CPEACTB IT03BOJISICT ONCHUBATD.

1. ®opmupoBanue 31eMeHTOB npodeccroHanbubix kKommnereHmil (1K) u snementon
o6mux xkommneteHiui (OK):
Tabmuna 1.

IIpodeccnonaibHbie U IHoka3arejn OueHKH pe3yJbTara Cpencrsa

00IIMe KOMIIeTEHIIMH NPOBEPKH
(NeNe 3aganmin)

1 2 3

K 1.1. O1eHnBaTh [IpaBUIBHOCTH OILICHKM KauyecTBa  ChIPbS, [TpakTHdeckue

Ka4eCTBO ChIpbs, MaTepuaoB, | MATCPUAJIOB, 1n10J1y (habpuKaToB 2t pa60TBI No9-12
ronyhabpHKaToB 4 | KOMIUIEKTYIONMX ~ M3JIENTMA  HAa  COOTBETCTBHE

TpC6OBaHI/I$[M HOPMAaTUBHBIX JOKYMCHTOB H

KOMINJICKTYIOIIHUX I/I3IL€J'II/H>'I Ha o
TEXHUYCCKUX YCIIOBUU

COOTBETCTBHUE TpeOOBaHUAM
HOPMAaTUBHBIX JOKYMEHTOB U
TEXHUYECKUX YCIOBUN

K 1.2. Onpenensth JleMoHcTpanust ymeHus HpaKTI/IquKI/Ie
TeEXHUYECKOE COCTOSIHHUE | ~ OHpeﬂeHHTB KpI/ITepI/II/I M ITOKAa3aTcCiii " pa6OTBI N99_18
060opyI0BaHHS, ocHacTky, | TEXHUHECKOTO COCTOSHUS B 3aBHCUMOCTH OT
BUJIa 000pYyI0BaHMS, OCHACTKH, HHCTPYMEHTA,
CPEACTB U3MEPEHUHU;

-[10JIb30BATHCA €IMHOM CHCTEMOM
MX TOBEPKU HA COOTBETCTBHE | xoHCTPYKTOPCKOH —JOKYMEHTALMH  (malee -
TpeOOBaHUSIM HOpMaTUBHBIX | ECKJI), I'OCTamu, TEXHUYECKOM
JOKYMEHTOB M  TEXHHYECKHX | JOKYMEHTAIMEH U CIIPABOYHOM JIUTEPATypOU

MHCTPYMEHTA, CPEICTB
U3MEpPEHUI U CPOKH MPOBEACHUS

YCIIOBUM

1K 1.4. OrneHnBaTh JleMoHCTpanus ymeHus HpaKTI/IquKI/Ie
COOTBETCTBHE TOTOBOM | ONpEAEATh KpUTEPUHU H ImoKa3aTeJin paboThI No9-12
MPOYKLIHH, yCIIOBUM €€ | COOTBETCTBUS T'OTOBOM MPOAYKIIMHU, YCIOBHH €€
XpaHEHUS W TPAHCHIOPTHUPOBKH | XpAaHEHUS W TPAHCIIOPTUPOBKH HA OCHOBAHHUU
TpeOOBaHUSIM HOPMaTUBHBIX | HOpPMAaTHBHOU u TEXHOJIOTHYECKOM
JOKYMEHTOB W  TEXHHMYECKHUX | JOKYMEHTAIIMH
YCJIOBUM

OK 01 BsiOupare cmnocoObl | — MPaBUILHOCTH BEIOOPA CITOCOOOB [IpaxTHueckue
pelieHus 3a/a4 | (TEXHOJOTUH) PEIICHHUS 33]]Ja4i B COOTBETCTBUU paboTeI
npodeccnoHaNbHOMI C 33JIaHHBIMU YCIOBUSIMH U UMEIOITUMUCS
JESATEIbHOCTH MMPUMEHHUTEIHHO K | pecypcaMu;




Pa3IMYHBIM KOHTEKCTaM — 000CHOBaHHOCTH MMPHUMEHEHHS TUTIOBBIX U
HECTaHIAPTHBIX METOJIOB M CIIOCOOOB pEIICHUS
npodeccCHoHANBHBIX 3a/1a4;

— 3¢ eKTUBHOCT W KAYECTBEHHAs OICHKA

peteHust mpo(hecCHOHAIBHBIX 3a/1a4.

2. OcBO€HME YMEHUN U YCBOCHHE 3HAHU I

Tabmura 2.

OcBoeHHbIE YMEHUS,
YCBOEHHbIE 3HAHUSA

IToxka3aTenn OLICHKHU pe3yJbTaTa

NeNe 3aganumit
JJIS1 IPOBEPKH

1 2 3
Y1 IlpousBoguth  pacueTsl | JleMoHCTpanus ymenus | [Ipaktrnyeckue
MEXaHWYEeCKMX  Iepenad W | IPOM3BOIUTH pacueTrl | pabothl Nel3-18
IPOCTEHIINX cOopounprx | MEXAHMHCCKHIX nepeaat 1
MPOCTEUIINX COOPOYHBIX €TUHUII
€JIMHUII

Y2 Yurars KHNHEMATUUYECKUE
CXEMBI

JleMOHCTpanus yMEeHus YATaTh U
pa3pabaThIiBaTh KHHEMAaTUUECKHE

[IpakTueckue
paboThr Nel13-18

TEXHUYECKOM MEXaHUKH U YMCHUC
MMPUMCHATDH UX

CXEMBI

Y3 Omnpenenars Hanpsukenus B | JleMoHCTpanuss ymeHus onpenenars | [Ipaktudeckue

KOHCTPYKIIMOHHBIX 3JIEMEHTAX | HAMPSHKEHUS B KOHCTPYKUMOHHBIX | paboThl Ne9-12
3J€MEHTax

31 OCHOBBI TEXHUYECKOM DopmyIMpOBaHUE ocHOBHBIX | [IpakTHueckue

MEXaHUKU TIOHSITUM, 3aKOHOB, aKCUOM, pa60TBI Nol1-8
3aKOHOMEPHOCTEM, TEOpEM

32 Buabl MEXaHU3MOB, UX
KHHEMAaTHYCCKUE U
JTUHAMUYECKUE XapaKTEPUCTUKU

ﬂeMOHCTpaHI/IH 3HaHHUA BHUJ0OB
MEXAaHHU3MOB, X KHHEMATHYCCKUX U
JANMHAMHUYCCKUX XaPAKTCPHUCTUK

IIpakTrueckue
paboter Nel2-14

rpaMOTHO IMPUMCEHATHh UX

33 Meroauky pacuera | Mznoxkenne  meronaMku — pacuera | [IpakTudeckue
5J€EMEHTOB KOHCTPYKIMii Ha | YJICMCHTOB KOHCTPYKIUH Ha | paboTHI Ne9-12
IPOYHOCTb, ~ JKECTKOCTh  u | IIPOUHOCTD, KECTKOCTD "
. YCTOMUUBOCTh  TMPU  PA3ITUUYHBIX

YCTOMYHUBOCTh TMPU Pa3TUYHBIX

BUIax jgedopMaliid M YMEHHE
BHJIax JiehOopMaIliy;

IPAMOTHO MPUMEHSITH UX
34 OcHOBBI pacueroB | JlemoHCTpanus 3HAHUS ocHOB | [TpakTHueckue
MEXaHNYECKUX nepenayqy M | pacueTOB MEXaHHYECCKUX Iepeaad U pa60TBI Nel13-18
IPOCTENIINX COOPOYHBIX | MPOCTEHIINX COOPOYHBIX  EIUHHIL
€MHMUII 00IIEeT0 Ha3HAYCHUS oOIero Ha3HAYCHHWsI W YMCHHE




1.2 CucreMa KOHTPOJISA M OLIECHKH OCBOEHUSI NPOTrPaMMbl Y4eOHOH AUCHUIIMHBI

1.2.1. Opranusanus TeKyLIero KOHTPOJIA YCIHEeBACMOCTH, IPOMEXKYTOYHOM
aTTecTalMy 10 UTOraM OCBOCHUS YUeOHOH TUCIUIIIMHBI

Tekyuuii KOHTPOJIb TPOBOAMUTCS B (hOPME YCTHOT'O OMPOCa, 3alIUTHI JA0OPATOPHBIX U
MPAaKTUYECKUX pabOT, BBHIMIOJHEHUS TECTOBBIX 3aJaHUN M CaMOCTOATENIBHBIX pabOT IO
TeMaM M pazjiesiaM AUCHIUTIINHEI.

[IpoMeXyTOUHBI KOHTPOJIb OCBOCHHS Y4YE€OHON AMCIUIUIMHBI OCYIIECTBIISIETCS
IIPY MPOBEACHUH 3K3aMEHA. Y CIIOBUEM JIOITYCKA K MPOMEXKYTOYHOM aTTECTAllUH SIBICTCS
MOJIOKUTEIIbHAS TEKYIIasl AaTTECTALMS 110 TUCIUILIAHE.
1.2.2. Opranuzanus UTOrOBOr0 KOHTPOJISI OCBOEHHS Y4eOHOM TN CIUIIJINHBI

Hrorossiit KOHTPOJIb OCBOCHUA y‘I€6H0ﬁ AUCHUIIIIMHBI OCYHICCTBIIICTCA HA 3K3aMCHC.
YcinoBuem JOIIYCKa K 3K3aMCHY ABJIACTCA ITOJOKUTCIIBHBIC OLCHKH 3a Ha60paTOpHBI€ )41
IMPAKTHYCCKHUC pa60T1>1, a TaKXKC IIOJTOXHTCIIBHBIC OICHKH 3a BBIIIOJTHCHHBIC TCCTOBBIC
3aJaHusA 1 CaMOCTOATCIbHBIC pa6OTBI 10 TCMaM JUCHUIIIINHEI.

IIpenMeTOoM OLEHKM OCBOCHHUS JUCHUIUIAHBI  SIBJISTEOTCA YMEHHSI W 3HaAHUA.
Teopetndeckass 4YacTh MPEANOJAracT yCTHBIM OTBET CTYJEHTOB Ha  BOIPOCHI
WHJIVMBUAYAJIIBHOTO 3aJaHus. BOIpOChl MNPOBEPSAIOT TEOPETUYECKYIO  IOJATOTOBKY
oOyyarolmuxcsi, 3aJaHus JUIsl OLEHKM OCBOCHHUS YMEHHUH MpPEJCTaBIE€Hbl B BUJE
OPAaKTUUECKUX 3aJlaHui. B sK3aMeHalMoHHOM OuiieTe MPUCYTCTBYIOT JiBa BONpoca s
IIPOBEPKU 3HAHUKM U OJHO MPAKTUYECKOE 3aJaHUE I IIPOBEPKU YMEHUM.

Kpumepuu oyenxu: OTBET CTyI€HTa OLIEHUBAETCS MO MATUOAIBHOM 1IKAaJE.

OO611ast 5K3aMeHaIMOHHAs! OLIEHKA CTYJIEHTa CKJIAJIbIBAETCS U3 €ro 3HAaHUN U yMEHUI
BBIXOJIUTh Ha PA3JIMYHbII YPOBEHb BOCIIPOU3BEAEHUS MaTepHaIa.

OneHka «OTJIIMYHO» CTaBUTCS, €CJIM CTYJIEHT IOJHO, JIOTHYHO, OCO3HAHHO M3JIaraeT
MaTepuasl, UMEeT CUCTEMHBIE IOJIHBIE 3HAHHWS W YMEHHUS 10 COCTaBICHHOMY BOIIPOCY.
ConepxaHue BOIIpOCa CTYIEHT H3JIaraeT CBSI3HO, B KpaTkoil ¢dopme, JEMOHCTPUPYS
IPOYHOCTh W NPUKIAJAHYIO HANpPaBICHHOCTh IIOJYYEHHbIX 3HAaHUW W YMEHUMW, HE
JIOTYCKaeT TEPMUHOJOTHYECKUX OINOOK U (PAKTHUECKUX HETOUHOCTEH.

OneHka «XOpoIlo» CTAaBUTCS, €CIM O0y4arolluica 3HAeT MaTepuai, CTPOUT OTBET
YETKO, JIOTUYHO, HO JIOMYCKAeT HE3HAUUTEIbHbIE HETOYHOCTH B M3JI0KEHUU MaTepuaia u
Opyu JEMOHCTpallud yMeHHil. B oTBeTe JomylieHbl HEKOTOpble OLIMOKM, HHOI/A
Hapylaaach NOCIEAOBATEIIBHOCTD U3JI0KEHUS.

OrneHka «yAOBJIETBOPUTEIBHO» CTABUTCS, €CIIM OOY4YarOIIMHCS OpPUEHTHPYETCS B
OCHOBHBIX MOHSTHSX, HO TPU 3TOM JIOMYCKAaeT HETOYHOCTH M OUIMOKH B HU3JI0KEHUU
MaTepuaa, JOIMyCKaeT OIIMOKH METOAMYECKOT0 U MPAKTUYECKOT0 XapaKTepa.

OneHka «HEeyJOBJIETBOPUTEIBHOY» CTABUTCS, €CJIM O0yUYaIOIIUICS HE OPUEHTUPYETCS
B OCHOBHBIX TMOHSTHUAX, JAEMOHCTPUPYET IOBEPXHOCTHBIE 3HAHMS, JAOINYCKAaeT TIpyObie
OIIMOKH MPH BHITIOJIHEHUH 3aJaHH.
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3.1. 3aganus 1 OLEHKHA YMEHU ¥ YCBOCHUSI 3HAHUH

KoHTponb kauecTBa 0CBOSHHsI JUCLUUIUIMHBI BKIIOYAET B ce€0sl TEKYIIUII KOHTPOJIb YCIIEBAEMOCTH
U TPOMEXKYTOUHYIO aTTeCTalrio. TeKyIMil KOHTPOJb YCHEBAaEMOCTH M MIPOMEXKYTOUHAs aTTEeCTaIHs
00y4aromuxcst MPOBOJISATCS B LENAX YCTAHOBJICHUS COOTBETCTBHS JOCTH)KEHUS 00YJAIOIIUXCsl TOITAITHBIM
TpeOOoBaHUSAM 00pa30BaTEILHOM MPOrPaMMBbI K pe3ysbTaTaM 00ydeHus: 1 GopMUpOBaHHS KOMIETECHIUIA.

OueHoYHBIE CPeICTBA /Il TEKYIIEr0o KOHTPOJISl YCIIeBAeMOCTH

Tekylmuii KOHTPOJb YCIIEBAEMOCTH — OCHOBHOM BHJ] CHCTEMaTHYECKOW IPOBEPKH 3HAHUMU,
YMEHHMI, HaBBIKOB 00y4JaroImuxcs. 3aaua TEKyIIero KOHTPOJIS — OTIIEPAaTUBHOE U PETYISIPHOE YIIPaBJICHUE
yueOHOM NesTeIbHOCThIO 00YYaIOUINXCs Ha OCHOBE OOPaTHOM CBSI3U U KOPPEKTUPOBKH.

PesynbraThl OLlEHMBAHMS YYUTBIBAIOTCS B BHJE CpPEIHEH OLCHKA IIPU  IIPOBEACHUU
IIPOMEKYTOUHOH aTTECTalUU.

I[HSI OLICHUBAHUA PC3YJIbTATOB OGy‘-ICHI/ISI HCIIOJIB3YCTCA '—IGTBIpeX6aJIJIBHa$I mKajaa: «OTJINYHO,
«XOopouo», «yAOBJICTBOPUTCIIbHO», «HCYHOBJICTBOPUTCIBHO» /M IIBYX6aJIJIBHa$I mIKajia: <«3adTCHO»,
«HEC 3a4YTCHO».

Texymmii KOHTPOJIb CTYIEHTOB 3aKJIIOUAETCSI B BBIIIOJIHEHUN KOHTPOJIBHBIX Pad0T U TECTOBBIX
3a/laHui 110 poiiiecHHOMY MaTtepuany (B TeueHue 10 MUH B Hayaje MPakTUYECKUX 3aHATHH)

TecToBbIe 32JaHMA IPEAYCMATPUBAIOT 3aKPEINIEHUE TEOPETUYECKUX 3HAHUN, TOTyYEHHBIX
CTYJEHTOM BO BpEMs 3aHITUM 110 TUCHUIUIMHE. VX Ha3HaYeHHe COCTOUT B TOM, YTOOBI YTIIyOUTh 3HAHUS
CTYJEHTOB I10 OTAEJIbHBIM BOIIPOCAaM, CHCTEMAaTU3UPOBATh MOJY4EHHbIE 3HAHUSI, BHIIBUTH YMEHUE
IIPOBEPSATH CBOM 3HAHHS B Pa0OTE ¢ KOHKPETHBIMU MaTepHaIaMu.

[Tepen BBIMONIHEHUEM TECTOBBIX 33/1aHUI HEOOXOAMMO 03HAKOMHTBCS C CYIIHOCTBHIO BOIIPOCOB
TEKYILIEro pas3zesna, MoyJisi, TEMbl B COBPEMEHHOW y4eOHOM 1 Hay4HO! JIUTepaType, B TOM YUCIIE B
NEPUOANYECKUX U3IAHUIX U HOPMATUBHO-IIPABOBOM TOKYMEHTALIUH.

BrinonHeHne TeCTOBBIX 3aaHUN MTOIPAa3yMEBAET U PEILICHUE 3aa4 B LENAX 3aKPEIICHUS
TEOPETUYECKUX HaBBIKOB.

Tect MOkeT OBITh IPECTABIIECH Pa3IMUYHBIMU TUIIAMU 33JaHUI: 3aKPBIThIE TECTHI, B KOTOPHIX
HY>KHO BBIOpaTh OJIMH BEPHBIN BapUAHT OTBETA U3 MIPE/ICTABICHHBIX, BHIOPATh HECKOJIBKO

BapHaHTOB, 3aJ[aHMsI Ha COTIOCTABJICHNE; & TAKXKE OTKPBIThIE TECTHI, TJI€ MPEJACTOUT PaCCUUTATh
pe3yJIbTaT CaMOCTOSITENBHO, TUOO0 3aM0JHUTh MPOMYCK. B 3aKpbITHIX Bompocax B GOpMYyIUPOBKE 3aJaHUS
MOXeET OBITh YKa3aHO O HEOOXOMMOCTH BbIOOpA HECKOJIBKMX BApHAHTOB OTBETA, B IPOTUBHOM CJIy4ae B
3a/laHuU OJIUH BEPHBII BapUaHT OTBET.

3.1.1 Baganus AJs TEeKyIero KOHTPOJIs

Kontpoabnas padora Nel nmo teme: Teopernueckas mexaHHuKa.
Lenb: mpoBepka 3HaHUI U MPAKTUYECKUX YMEHHUH 00yUYarOMIUXCsl.
WHCTpyKIUS K BHIIOTHEHUIO KOHTPOJIBHON paboThI

OcHoBHBIE TPeOOBaHUS K BHITIOJHEHUIO 33JJaHUH KOHTPOJILHON PabOTHI:
— XOJI PEICHHs TPAaMOTHBIN U MTOHATHBI;

- HpC,Z[CTaBJ'ICHHHﬁ OTBET BCpHBIfI;



- MeTo1 U ¢opMa OMUCAHUS PELIECHUS 3a7aul MOTYT OBbITh TPOU3BOJIbHBIMU;

— BBIIIOJIHCHHUEC KaXXA0T'0 U3 3aI[aHHI>'I OLICHUBACTCA B Oaiax.

Jist K 10# KOHTPOJIBHOM paboThl pazpaboTaHa IIKajia nepeBoja 6aaioB B OTMETKH, TJ€ YKa3aHo,

CKOJIbKO OaJIJIOB JIOCTATOYHO HAOpaTh, YTOOBI MOIYYUTh Ty WA UHYIO TIOJOKHUTEIBHYIO OLEHKY.

[Ipu BbIMONIHEHNH JTFOOOTO 3a/IaHKs UCTIOJIB3YIOTCS CIIEIYIONIUE KPUTEPUH OLICHKH 3aJJaHUM:

Kputepuii orieHnBanus

KonnyecTBo O1IMO0K 3a BEIITOJIHEHHOE 3aJaHHC

3aoanue Nel (16) 3aodanue Ne2 (16) OIEHKA

1-2 5 (OTIIMYHO)

3-4 4 (xopo11o)

5-6 3 (yIOBIETBOPHUTEIHHO)

6onee 7 2
(HEeyIOBIETBOPUTEIHHO)

3anaHue.

3HATh CIIOCOOKI CIIOKEHUS ABYX CWJI U pa3JIOKCHUEC CHUJIbI Ha COCTABJIAIOIINC, F@OMeTpI/I‘ICCKI/Iﬁ n

AHAJTMTUYECKUN CITOCOOBI ONPEICICHHS PaBHOICUCTBYIOIIEH CHJIBI, YCIIOBUSI PABHOBECHS TUIOCKOM

CXOOMIIENCI CUCTEMBI CUII.

YMeTh OIPCACIIATh paBHOHefICTBYIOIHYIO CHUCTCMBI CUJI, pCIIATh 3aJla4 Ha pPaBHOBECUC I'COMCTPHUICCKUM

N aHAJIUTUYCCKUM CHOCO6OM, paroOHaJIbHO BI:I6I/Ipa$I KOOpPAWHATHBIC OCH.

m
FE:\."P%:-J“‘F%;.-; FEIZZFI::; FEy:iFky:
o o

PaBHOJEUCTBYIOMEN € OChIOOX.

VYcnoBue paBHOBeCHS

ZFR': =
a
Eﬂ:Fﬁ-y = (.

Pacuetnbie popmyisl

PaBHOelicTBYOIIAsA cucTeMbl cui rae PXx,
PXy - mpoekuun paBHOAECHCTBYIOLIEH HA OCH
koopauHat; Pkx, Pky - npoekiiuu BekTopos-
CHUJI CUCTEMBI Ha OCH KOOpJIUHAT.

F.‘Jz
Fy' I'ne aXx - yron

COS Oy e =



Ecnu nmiockas cuctema cxoasimxcs Cuil HAXOIUTCS B paBHOBECUH, MHOTOYTOJIbHUK CHJI IOJKEH OBITh
3aMKHYT.

[Ipumep 1 Onpenenenre paBHOACHCTBYIONIEH CUCTEMBI CHIT

Onpenenuth paBHOICHCTBYIOIIYIO TUIOCKON CHCTEMBI CXOISAIIUXCS CHJT aHATUTHYSCKUM U
reoMeTpuyeckuM crocodamu (puc. IT1.1).

Hano: F1 = 10xH; F2 = 15xH; F3 = 12xH;F4 = 8xH;F5 = 8kH;
ol =30°% a2 =60°; 03=120°; a4 = 180°; a5 = 300°.
Pemenue

1. Onpenenuth paBHOICHCTBYIOMIYIO aHATUTHYECKUM criocodoM (puc. IT 1.1a).

»

Fiz=10-cos 30° =8,66 xH;
Fy.=15-c0s60°=7,5 xH;
=% F..
Fyp=—12-c0s 60° = 6 xH; riﬁ_ﬁzlﬁf&{
Fyr=—-8kH; L= ‘
Fer=8-cos0° =4 xH; )
Fy,=10-c0860° =5xH; )
Foy=15-c0s 30° =12,99 xH;
Fry=3 Fiy;
—19. o . ¥ i
Fyy=12:00830° = 104xH; o V700 b
F4y=l[};
F5y=—8-c0s30°=—-6,9xH; |

Fy=F& + F&; Fr=1/616%+21,49% = 22,36xH; Fy=\/F&. + Fd,

¥| F
Fi\ o, % F
oy
oV :
.F; E1
a)

Puc. IT1.[

C nomorsio Tpancnoptupa B Macmrade 2 MM = 1 kH ctporm MHOroyronsHuK cui (puc. I1 1.1 6).
N3mepenuem omnpenensieM MOLyIb paBHOAECHCTBYIOLIEN CUIIBI U YToJl HaKJIoHa ee K ocu OX.
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Fﬂfp = 22 KH; ae, = 73.:'-

PCSYJ'IBTaTBI PacdYCTOB HEC NOJKHBI OTIIMYAaTbCA Ooinee yeM Ha 5 %:

Frau — F
SR T CEP 100% < 5%.

Frou

3amanme Ne 1

Onpedenenue paguooelicmeayioulell RI0CKOU CUCHEMbl CXOOSUUXCA CUNL AHAIUMUYECKUM U

ceomempudecKum cnoco bamu.

3ananue. Ucnonw3ys cxemy puc. I1. 1.1a, onpeaenuts paBHOAEHCTBYIONIYIO CUCTEMBI CHIL.

[Tapamerp | Bapuanr

F1,xH 12 8 20 3 6 8 20 12 8 |3
F2, xH 8 12 5 6 12 |12 5 8 12 |6
F3, xH 6 2 10 12 15 |2 10 6 2 12
F4, xH 4 10 15 15 |3 10 15 4 10 |15
F5, xH 10 6 10 9 18 |6 10 10 6 |9

l,rpax | 30 O O 15 |0 30 30 30 O |0

2,rpax | 45 45 60 |45 15 [ 45 45 45 60 |60

3,rpan | O 75 75 60 [45 |[O O O 75 [ 75

4,rpan | 60 30 150 | 120 | 150 |60 60 60 50 |15

5,rpax | 300 |270 (210 (270 |[300 {300 |[300 |300 |10 |20

[Tapametp | Bapuant

11



11 |12 |13 |14 |15 |16 |17 (18 |19 (20
F1,xH 20 |12 |3 20 |8 10 |8 2 3 16
F2, xH 5 8 6 5 12 |9 10 |15 |16 |2
F3,xH 10 |6 12 |10 |2 6 2 11 (10 |12
F4, xH 15 |4 15 |15 (10 |4 12 |15 |5 6
F5, xH 10 (10 |9 10 (6 12 |7 10 (7 8
l,rpax |15 [30 |O |O |30 |30 |O |O |15 |O
2orpan |45 |45 |15 [15 |45 |45 |45 (60 |45 |15
3,rpag |60 |O [45 |45 |O (O |75 |75 [60 |45
4rpag (120 (60 | 150|150 (60 |60 |30 [150]|0 90
5,rpax | 270 | 300 | 300 | 300 | 300 | 300 | 270 | 210 | 270 | 30
ITapamerp | Bapuant
21 (22 |23 (24 |25 |26 |27 |28 |29 |30
F1,xH 8 2 13 |9 3 4 6 2 20 |8
F2,xH 15 (15 |7 14 (16 |15 (18 |6 5 12
F3,xH 13 |14 |15 (16 |17 [20 |1 2 3 2
F4, xH 7 8 9 10 (1 2 3 4 5 10
F5, xH 9 10 (11 (20 (19 (18 |15 |12 (13 (6
l,rpag |30 |30 (30 [O |O |15 (30 (O |O |90

12



2,rpan |45 |45 |45 [60 |60 |O 45 (15 |15 |45

3rpax [O |O |O |75 (75 |60 |O |45 [45 |30

4,rpan |60 |60 [60 |150|150|120 (60 | 150|150 |85

5,rpan | 300 | 300 [ 300 | 210 | 210 [ 270 | 300 | 300 | 300 | 60

HpHMep 2. Pemrenne 3a1a4i Ha PaBHOBECHEC aHAIITUTUYCCKUM crocooom

I'py3bI OABEIIICHBI HA CTEPKHAX M KAHATAX U
HaXOJsTCS B paBHOBecuU. ONpeeuTh peakiuu
crepxxkaeit AB u CB (puc. I11.2).

Pemenue.
A =20xkH

) o
"'*‘ Puc. 1712 g 1. OnpenensieM BepOsSITHbIE HAMPABJICHUs peakuui (puc.

I11.2a).

MeicnenHo youpaem crepkenb AB, ipu aTom crepxkenb C B omyckaeTcst, cienoBaTenbHo, Touka B
OTOJABUTAaETCS OT CTEHBI: HA3HaYeHHe cTepkHa AB - TIHYTh TOuKy B K cTeHe.

Ecnu y6pats crepskens CB, Touka B onycrures, cinenoBarensHo, crep:keHs C B nmoanepxuBaer Touky B
CHU3Y - PEaKI[is HalpaBJjeHa BBEPX.

2. OcBoboxmaeM Touky B ot cBszu (puc. I11.26).
3. BriGepem Hampaiienue oceir koopauHar, ock Ox coBmnaaaer ¢ peakuuei Rl.
4. 3anuiieM ypaBHEHUS! paBHOBECHS TOUKHU B:

éﬁu = —R + Racosb0° 4+ Facos4b® =

kil
5" Fiy = R2¢0s30° — F} — Facos45° = 0.
i

5. Y3 BTOpOro ypaBHEHUS MOJTYyYAEM:

 Fi+ Fycos45° 10 +20.0,7
Rz = cos30° Rz = 0,866 27,87xH.

W3 mepBOro ypaBHEHHS ITOTyIaeM:
Ry = Rycos60° + Fheos45%; R; = 28,07xH.

BoiBoa: crepikenb AB pactsnyt cunoit 28,07 kH, crepskens CB cxat cunoit 27,87 kH.
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[Tpumeuanue. Ecnu npu perieHnn peakius CBsA3U OKaXeTCs OTPULIATEIbHOM, 3HAUUT, BEKTOP CHIIbI
HaIpaBJieH B POTUBOIIOIOKHYIO CTOPOHY.

B JaHHOM Cl1yda€ p€aKn HaIlpaBJICHBI, BEPHO.

3amanne Ne 2

Ycnosue pasnosecus nnockot cucmembwi CXO()}ZZMMXCﬂ Cui 6

AHATUMUYECKOU d)ODMe.

3amanue.

Onpenenutsb peakiuu crepxkueid AC u AD (puc. IT1.3).

Pue. IT1.3

[Tapametpsi | BapuaHTsl.

G, xH. 4045|4850 (56|58 (61|63 |67 |72(75]|78|80]|86|82

, TPaL. 60|45(75]|60(45]|30|35]|40|55|60|65[70|75|75]|80

, TpaL. 15(30(30|15|45]|10|20]|15]|30|35(45(35(20|25(30

, Tpaj. 60|45|60|75|75|50|55|65(60(70(75[80|85|30]35

[Tapamerps! | BapuaHTsl.

16|17118(19|120(21|122 (23|24 (25|26 (27|28|29|30

G, xH. 45148 50|56 |58 (616367 |72|75|78|86|45]|30]|35

, TPaL. 60|45(30|75(45]|40|55|60|35|30|50(60|65(|45]|20




, TpaL. 15145|110(30|35(45120(25|30(20|15(35|20|10|40
, Tpa. 7017580 |55(55|65|40|45|160(80|90(35|85(30]35
Tecr A CAMOKOHTPOJIA:
Craruxka.
[Tnockas cxonamascs cucreMa CHIl.
Bonpocst OTBeTBI Kon
1. OmpenenuTh NpoeKIUn Rx = 4,99kH 1
PaBHOJAECHCTBYIONIEH HA OCh
Ox Ipu Fl= lOKH, F2 = Rx = 7.89kH 2
20xH; F3 = 30kH.
Rx =-3,18kH 3
Rx =6,55kH 4
23,66kH 1
2. OnpenenuTh BEITUYUHY 17 32kH 2
PaBHOACHCTBYIOLIEH CUIIBI 10 ’
€€ U3BECTHBIM NPOEKIUAM: Rx
— 15 kH; Ry= 8,66 «H. 9,50kH 3
8,50kH 4
IR
1
p. X
3. Kak HampaBiieH BEKTOD FI
PaBHOJIEHCTBYIOIIEH CUCTEMBI 2 | 5
CHJI, €CJTM U3BECTHO, 4TO Rx =
-4xH; Ry= 12kH? o =
e
R : 3
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Bonpocsr OtBeTsl Kon

4. I'py3 HaXoauTCs B 1
paBHOBECHH. YKa3aTh, KAKOH

U3 TPEYrOJIbHUKOB JUIs

! R
mapHupa B moctpoeH BepHo.
R; /&
H
: . (3 R, 3
60

R R
Rf\ Fl‘\
R,

4
i
5. I'py3 F Haxogutcs B % Fir =Ry — Ry cos 30° =0
pPaBHOBECUHU. YKa3aTh, KaKas 1
CcUCTEMa ypaBHEHUH ED: Fay = Rz — Ry cos 60° = 0
paBHOBecCHS 1)l TOUKU B
BEpHa. n o
%sz =Ha— Rycos 60° =0
2

o Fy =R - Ryeos30° =0
[1]

%Ft.— = Ry — Ity cos 30°+
4+ RzceosB)® =0 3
%ﬂr = =Rz + Rycos 60° =0

AR AN AR AN

BepHblil 0TBET HE IpUBEAECH 4

KonTtpoabHnas padora Ne2 mo reme: ConpoTuB/IeHHEe MAaTEPHAJIOB.
ens: mpoBepka 3HAHUI M MPAKTUIECKUX YMEHHUN 00yUJarOIInXCs.
WHCTpyKIMA K BBINOJIHEHUIO KOHTPOJIBHOW PaboThI

OcHOBHBIC Tpe6OBaHI/I$I K BBIIIOJIHEHUIO 3aJaHUI KOHTpOJ'IBHOfI pa60TBII




— XOJI pELICHUS TPAMOTHBIN U TOHSATHBIN;

— IIPE/ICTABIICHHBIN OTBET BEPHHBIIA;

- MeToA U (hopMa OMHMCAHUS PEIICHUS 331a4l MOTYT OBITh IPOU3BOJIBHBIMU;
— BBINIOJTHEHHE KAXKJIOTO U3 3aJ]aHNi OLICHUBAETCS B OaJlIax.

Jlis kaXk101 KOHTPOJIBHOM paboThl pa3paboTaHa IIKajia epeBoja 6aljIoB B OTMETKH, T YKa3aHo,
CKOJIBKO 0aJlJIOB IOCTaTOUYHO HAOpaTh, YTOOBI MOTYYUTH TY WM UHYIO MOJOXKUTEIBHYIO OLICHKY.

HpI/I BBIIIOJIHEHUH JIFOO0TO 3agaHus UCIIOJIB3YIOTCs CICAYIOINEC KPUTCPHUH OLICHKHU SaﬂaHHﬁZ

KonnuecTBo ommbok 3a BeinonHeHHOE 3a1anue (10) KE) uTep
ui
3aoanue Nel OLIEHKA OLIEHUB
aHus
1 5 (OTJIMYHO)
2 4 (xopor1io)
3ananu
3 3 (YAOBIETBOPUTEIBHO) e.
6onee 4 2 (HEeyIOBJIETBOPUTEIHHO) 3HaTh I
OpSIOK

pacyeToB Ha MPOYHOCTH U )KECTKOCTh, H PACYETHBIE (HOPMYJIBL.

YMern IMPOBOAUTL MPOCKTUPOBOYHBIC U ITPOBEPOUHLIC PACUCTEI HA ITPOYHOCTDL U JKECTKOCTD IIPpU
PACTAKCHUU U CI)KATHUH.

HCO6XOI[I/IMBIG d)ODMVJIBI

HOpMaJ'ILHOC HAaIIPsAKCHUEC:

N
o= E?
I'ne N- npononbHas cuia; A - IIIOIIAb IOTIEPEYHOTO CEUEHUS.

VY nnunenue (ykopoueHue) opyca:

Ni ol
Al = — 1w = —
iF nm Al .

E-monyns ynpyroctu; | - HayanpHas JJIMHA CTEPAKHSL.
Jonyckaemoe HanpsKeHUeE:

Tnpex

o] = T:

17



[s] - nonyckaemsrii 3amac I[TpounocTsb

VYciioBue NpOYHOCTH MPU PACTSHKEHUN U CKATUU:
- N
o=—=xz |z
7 <ol

HpI/IMepBI pacuc€ToOB HA ITPOYHOCTH U KECTKOCTH

Hpumep 1 I'py3 3akpelsieH Ha CTEPKHAX U HaXOAuTcsl B paBHOoBecuH (puc. I16.1). Matepuan crepxuen -
cTalib, gonyckaemoe HanpspkeHue 160 MIla. Bec rpy3a 100 kH. Jlnuna crepikHei: nepBoro - 2 M,
BTOpOro - 1 M. OnpenenauTts pa3mMepsl NONEPEYHOT0 CEUEHU U YAJIUHEHHe cTepxkHeil. Popma
HONIEPEYHOI0 CEYEHHUS - KPYT.

B

1—15":" ;’L Riy
]

a) &)

Pemenue

1. Onpenenuth Harpy3Ky Ha cTep>kHU. PaccMOTpuM paBHOBECHE TOUKH B, onpenenum peakuuu
ctepxHeil. [1o nsaToit akcnome CTaTUCTUKY (3aKOHY I€UCTBUS U IPOTUBOIECHCTBUS) pEaKLIUs CTEPKHS
YUCJICHHO PAaBHA HArpy3Ke HA CTEP)KEHb.

Hanocuwm peakuuu cBsizeit, nerictytomux B Touke B. OcBoboxkmaem Touky B ot cBsazeit (puc. [16.1).

BBI6I/IpaeM CUCTCMY KOOPAHUHAT Tak, LITO6I:»I OJHa 13 ocen KOOpAWHAT COBIIAJIa C HEW3BECTHOU CUIION (pI/IC
116.16).

CocTaBuM cuCTEMY YpaBHEHHUI paBHOBECHS AJIs TOUKH B:

S Fp = ~Racos60° + Ry = 0;
- F, = Rycos30° — F = 0.

PemraeM crucreMy ypaBHEHUH M ONIPEAEISIEM PEAKIUU CTEPIKHE.

F 100
- = =115 5H.
Ry= ' =g o¥
Ri = Rpcos60°®; R; =115,5-0,5 =57,4xH.

Hanpasnenue peakiuii Beiopano, BepHo. O0a crepskHs cxkxatbl. Harpysku Ha crepxxuu:F1 = 57,4 kH; P2 =
115,5 xH.

2. OHpCI[CJ'ISICM HOTpC6Hy10 Iomazab MmoncepeyYHoOro CCYCHUA CTGp)KHCfI n3 YCJIOBI/Iﬁ MMPOYHOCTH.

VYcnoBue IpoYHOCTH HaA ckatue: I = N/A £ [o]

18



v
Az —.

OTKy/1a le}
Crepxenb 1 (N1 = PI):

57,4 - 10°

50— = 398 75 M2,

A 2

Hns kpyra

A J58,75
A=mR? R=\/;; Rz, f 31;=1{'.I.EEHM; dy=21,3mm.

Crepxens 2 (N7 = F3):

115,5-10° 722
A = — ! i 2, — — 1= .
3 160 T22mm*; R > 311 15, 2 p;
dy = 30, 4 mna.

[TonydeHHble TUaMETPhbI OKPYTIISEM.
3. OnpenensieM yJJIMHEHUE CTEPKHEN

Ykopouenue crepxus 1:

NI
Al = —.
AE
md? 3,14.25?%
A= —4—1: Az = L. 490 mm?;
4
57,4-10%-2-108
Al = 22 -
1 2-10°. 490 1,17 aana.

YKopoueHue cTepKHs 2:

_ 31437 Al = 1155 10°-1-10°

Az -
4 2.10°-804

= 0,72 mm.

[Ipumep 2.0gHOpoHAsA xKecTKas mmTa ¢ cuinor Tsokectu 10 kH, HarpyxenHas cunoit F = 4,5«kH u
momeHTOM T = 3KH'M, onepra B Touke A u noasenieHa Ha crepxHe Ee (puc. 116.2). [TonoOpats ceuenue
CTEpPXHS B BUJE LIBEJUIEPA U ONPEIEIINTD €r0 YIJIMHEHUE, €CIIU IJIMHA CTEP>KHA | M, MaTepuai - cTaib,
npenen tekydectu 570 MIla, 3anac npoynocTu 1is marepuaina 1,5.

Pemenue:

1. Onpef_(eJme YCUIIME B CTEPIKHE MO )IGﬁCTBI/ICM BHemrHuX cuil. CucreMa HaXOJUTCA B paBHOBECCHUU,
MOKHO HUCIIOJIb30BATh YPABHCHUC PABHOBCCUSA IJIA ITIJIUTHI:

E m‘q:ﬂ_-

RB - peakius cTepkHs peakiiy apHupa A He pacCMaTpHUBaeM,
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ZTHA=m+G'5-RH'?+F'1ﬂ=U:-

Rpg - T=m+G- -5+ F-10.
Otkyna

34+10.544,5-10
= "7 — 14xH.

Rp

IIo TpeTbeMy 3aKOHY IMHAMMKHU PE aKLKsl B CTEPKHE PaBHA CUJIE, JEHCTBYIOIIEH OT CTEPKHS HA ILIUTY.

VYcunue B crepkHe paBHO 14xH.

2. Ilo yci0BUIO IPOYHOCTH OIPEEIIsieM MOTPEOHYIO BETUUMHY TUIOIIAH MTOTIE PEYHOTO

cevenns: & = VA < [d]

otkyma A = N/ o]

Jlonyckaemoe HanpspKeHUeE 1)1 MaTepuaia CTepKHS

9z _ 570 _
o] = o= 15 = 380MIa
CrnenoBaTeiabHO,
14-10° 2 )
Az 380 —ﬂﬁ,sum = (), 368 cn”.

3. lMon6upaem ceuenue crepxHs no [OCT (IIpunoxenue 1). MunumanpHas miomazs msesuiepa 6,16
cm”2 (Ne 5; TOCT 8240-89). Llenecoobpa3Hee UCIIONIBb30BATh PABHOMOIOYHBIN Yrojok Ne 2 (d = 3 mm),
IUTOMIA b OMEPEYHOT0 ceueHus, kotoporo 1,13 cm”2 ('OCT 8509-86)

4, OHpeI[eJ'II/ITB YAJIMHCHUC CTCPIKHS:

NI
Al=-—. E=2-10°MIa:
AE &
14-10°-1.103
Al="2" T2 00
3.105.113 0, 62 pa.
3amanue 1.

[TocTpouts 3Mmr0pHI TPOOJIBHBIX CHJI 1 HOPMAJIBHBIX HAMPSKEHUM 110 JyinHe Opyca. OnpeaenuTsb
nepemernieHne cBo00HOTO KOHIa Opyca. JIByXcTyneHuaThIil CTalibHOM Opyc HarpyxeH cuiamu P1, P2;
P3: [inomaau nmonepeunbix ceuenuii Al u A2.

Mpussts E = 2-10°Hjad®.
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Az
'Fl A
__{_...__.___.—L).F T—i"—.
- phe-plc % sle @ sle @ |
6)

e gle @ ol uole a

9

[Tapametp | Bapuant
1 (2 |3 |4 (5 (6 |7 |8 (9 (10
F1, kH 20 [26 |20 |17 |16 [10 |26 |40 |14 |28
F2, xH 10 (20 |8 |13 (25 (12 |9 |55 (16 |14
F3, kH 5 |10 |4 |8 (28 |13 |3 |24 |10 (5
A1, cM? 181161 |2 (1,2(09]119]28|21(19
Az, eM®  |32(24(15(25(|28(17(26(34]29]|24
a, M 02(03(04|05/06]04(03(02]05]0,6
Puc. a 0 |[B r o |e a 6 |B r

[Tapametp | Bapuant
11 (12 |13 |14 (15 (16 |17 |18 (19 (20
F1, kH 15 (12 |14 |10 (13 (15 |17 |16 |13 |15
F2, xH 6 (8 |10 |15 |10 [10 |12 |11 |13 |15
F3, kH 5 [3 |4 |6 |8 [4 |5 |6 |7 |8
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Puc. I e II e r a 0 B r I

[Tapamerp | Bapuant

21 |22 |23 |24 (25 |26 |27 |28 |29 (30

F1, xH 12 {10 |5 |10 |12 (16 [20 |25 |23 | 24

F2, xH 14 (16 |18 |19 |20 (21 (22 |20 |24 |16

F3, kH 9 (10|10 |9 |8 [6 |2 |5 |7 |8

Az, cm? 051181192 (21]22|2 |18(19(|14

Az, em? 2812,7126127(28(29]|11]112|13(15

Puc. e a 0 B r II e bi e T

KonTtpouabnas padora mo teme: «/leraan Mmamun».

]_[eJ'IBI IIpOBEpPKa 3HAHUM U MPAKTUICCKUX YMCHI/II\/’I o6yqa}omnxc;l.

WNHceTpykiys K BBIITOJIHEHUIO KOHTPOJIBHON paboThI

OcHoBHBIE TPeOOBaHUS K BHITIOJHEHUIO 33JJaHUH KOHTPOJILHON PabOTHI:

— XOJI PELICHUs TPAMOTHBIN U ITOHATHBIH;

— IIPE/ICTABIICHHBIN OTBET BEPHBIIA;

- MeToJ1 U opMa OINHKCAHUS PELIECHUS 3a7a4ul MOTYT OBITh TPOU3BOJIBHBIMU;

— BBITIOJIHEHUE KaXKIOr0 U3 3aJaHnil OLleHUBaeTCs B Oajiax.




JI1st Kax0i KOHTPOJIBHOU paboThI pa3padoTaHa IIKaia mepeBojia OaljIoB B OTMETKH, T/I€ YKa3aHo,
CKOJIbKO OaJIJIOB JIOCTATOYHO HAOpaTh, YTOOBI IMONYYUTh Ty WIH HHYIO TIOJIOKHUTEIHHYIO OIICHKY.

HpI/I BBIIOJIHEHUH JIFOO0TO 3agaHus UCIIOJIB3YIOTCs CICAYIOINEC KPUTCPHUH OLICHKHU SaﬂaHHﬁZ

KonndecTBo 0mmMOOK 32 BHIMOJIHEHHOE 3a/I1aHUC

Bapuanm Nel Bapuanm Ne2 (56) OLEHKA

1-2 5 (OTJIMYHO)

34 4 (xopo1o)

5-6 3 (YIOBJIETBOPHUTEIHHO)

6onee 7 2
(HEYTOBIETBOPUTEIHHO)

Kpurepnii onieHuBanus

Bapuant 1

3amaua Nel

s n3006pakeHHOU nepeayn ONpeeIuTh MOMEHT Ha BeAylleM Baly, eciau P2 = 8,5kBT; w2 = 12

pan/c; u=2;mn=0,96.
Jano:

P2 =8,5kBr;

2 =12 pag/c;

u=2;

1=0.96

T1-7?

Pewenne:

1. Jlns onpenenenust T1 HEOOX0AUMO OTpeETUTh ®1; P1.
T1= T.x. U= 12%2 =24 pan/c
Eciu KII/ n 8,333*10° Br
Torma T1 =347 H*m

Ortser: T1=347 H*m
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Bapuanr 1
3amaua Ne2

OnpenenuTb OCEBYIO CUITY B 3alCTICHUH KOCO3Y0O0# HMIMHIPUYECKOH Mepeaadu, eCiiu TOPIOBbIH
Mo ysib Mt = 5,11 mM; uncno 3yOneB mectepan 2 1; yron HakiioHa 3y0a 12°; Bpamaronmii MOMEHT Ha Baly
mecrepan 34,5 H*m

ano:
me=5,11 Mmm
z1=21

B =12°

T1=34.5 H*m

Fa-?
Pemenue:
1. Jlns ompezeseHust OCEBO# CHITBbI B 3alleIUICHHH Fa HEOOX0aMMO
Fa= F* tg B onpenenuts okpyxHyt0 cuity Fru di/
Ft=643H;
Torna H

Otser: 136,7H

Bapuanr 1
3amgaualNe3

OnpenenuTh BETUUUHY PAIUAIbHOTO YCUIIHS Ha YepPBSKE, €CIM MOIIHOCTh Ha BEIyIlleM Bajly Nepeaadyn
6xBt; KII[] nepenauu 0,75; yrioBasi CKOpOCTh KoJjieca 2 paji/c; AMaMeTp JETUTEIbHONW OKPY>KHOCTH
koseca 420 mm; yrou 3anerierus 20°

Jano:
P1=6 kBt
n=0,75
w2=2 pan/c
d2 =420 mm
a=20°
Fri-?
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Pemenne:
1. Jlns onpeneneHus paadaibHOM CHITbI Fr1 HEOOXOAMMO ONPEACTUTh OCEBYIO CHITY
Fa1 = Fo OKpy»XHO# CHITBI
Fri= Fro =Fatg 2
Fai=Fe=
s onpenenenns To =
Omnpenensiem P2; u3n = 6 * 0,75 = 4,5 xBr,
Torpa T2 = 4,5 *10% 2 = 2250 H*m
Fai= 107143 H
Fr1 =10714,3 *tg 20°=10714,3 * 0,36397 = 3899,7 H =~ 3,9 xu

Ortsert: 3,9 kH

Bapuant 1
3amaua Ned

OmnpenenuTh yriIOBYI0 CKOPOCTh BEIOMOTO IIKWBA PEMEHHOH Mepeaayun, eCii JHaMeTpbl HIKUBOB d1 =
80MM u dz = 250MM; JIMHEHHAS CKOPOCTh peMHs 6 M/C; K03 duIueHT cKombxkenus B nepeaaue 0,03

JaHo:

di = 80mm
d2 =250mm
V=6 M/c
=0,03

02 -7
Pewenne:

st onpenenenus oz onpenenum 3,22; 150 pan/c
=1503,22 = 46,56 pan/c

OtBert: 46,56 pan/c

Bapuanr 1
3amgauga Ne5

Pemenue:

25



Hano:
Q=32kH
op] = 100Mna

dp-?

U3 YCIIOBUA ITPOYHOCTHU HapCSaHHOﬁ YaCTH CTCPKHA HA PACTAKCHHUE TI'IC — paCuCTHaAA IJIoINaAb CCUCHUSA,

cnenyer dp = 20,1 Mm
npUHUMAaeM 1o ctanaapty M-20

Ortger: dp =~ 20MM

[Tytem pacueta crepkHsi 00JITa Ha pacTsKEHUE ONPEACTIUTh BHYTPEHHUM TuaMeTp pe3bObl HE3aTSIHYTOTO

(3aTsHYTOT0) OONITOBOIO COCAMHEHUS, ecii oceBas cuiia Q = 32kH u momyckaemoe HampspkeHue [op] =

100Mma

Bapuant No2

3amaua Nel

Jliist n300pakeHHOW TIepelaur ONPEISINTh MOMEHT Ha BeJJOMOM Baity, eciiu P1 = 8 kBt; 1= 40 pan/c; n

=0,97;u=4

Jano:

P1=8kBr

w1=40 pan/c

n=20,97

u=4

T2-7?

Pewenne:

s onpenenenus T2 onpenenseM P2, w2

T2; 10 pan/c

8 *0,97=7,76 kBt
776 H*m

Ortser: =776 H*Mm

BapuanT Ne2
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3amaua Ne2

Pemenue:

Jlns onpenenieHus AUaMeTpa BEpIInH 3yObeB Kojieca Ua2 onpeaenseM TuaMeTp AeuTeNbHbIH d2
da2=d2+ 2 my

do = 97,79Mmm;

2,53*%19 = 48mwm;

J2=97,8 +2 *2=101,8Mm

OtBer: da2 = 101,8MMm

OmnpenenuTs JUaMeTp OKPYKHOCTH BBICTYIIOB IMIMHAPHUECKOTO KOCO3y0OTro Kojieca, €Ciy Ynciio 3yObeB
niectepHu 19; nmepenarounoe oTHomeHUe nepeaayu 2,53; Moayns 3y0ObeB My = 2MM; yron 3yoa 11°

JaHo:
z1=19
u=2,53
My = 2MM
p=11°

daZ‘?

BapuanT Ne2
3amadga Ne3

OnpenenuTs BEIMYUHY paAMaIbHOIO YCHIIUS Ha KOoJIece YepBAYHOMN Mepeiadn, €CId MOMEHT Ha BelylleM
Bany nepenaun 62,5 H*Mm; nepenarounoe otnomenue nepenayn 3 1; KI1J[ nepenaun 0,8; moayns 3y0a
Kosieca 4MM; yucio 3yobeB 62; yroin 3anemieHus 20°

Jano:
T1=62,5 H*m

u=31

22 =62

FrZ'?

27



Pemenne:

OrnpenensieM paguaibHOE YCUIIUE B KOJIECe
Fro=Fn1=Fptg2a

62,5 * 31 * 0,8 = 1550 H*m

4 * 62 =248mm

0,3639 =4549,6 H

OtBer: = 4,55 xH

Bapuant Ne2
3anaua Ned

Ornpenenuts OKpYKHOE YyCHIME HAa BEIOMOM IIKMBE PEMEHHOM NE€peIauu, €CIM MOUTHOCTh Ha BEIOMOM
Baiy 2,8kBt; yrinosas ckopocts Benomoro mkuBa 70 pan/c; KII/I nepenauu 0,95; nuametp BeoMoro
mkuBa 200Mm

JaHo:

P1=2,8 kBt

w2="70 pan/c

n=0,95

d2 = 200mMM

Feo -7

Pewenne:

2,8 #0,95=2, 947 kBt
42,1 H*m

421 H

Ortser: 421 H

Bapuant Ne2
3agaua Ne5

W3 pacyera 3akJIenok Ha cpe3 onpeaeauTh quamerp Jo MOCTaBICHHOM 3aKIIenKy, eciiu Harpy3ka F = 88kH;
YHCII0 3aKJICTIOK Z = 2 (Z = 4); 1 A0nyCcKaeMoe HanpsikeHue [Gep] = 140Mma

[ano:
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Pentenue:

20MM

OtBet: 20MM
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.2 Bomnpocsl 111 NPOBe/leHUsI IPOMEKYTOYHOM aTTecTallH.

Cuna. CucreMa cujl, aKCHOMBI CTATHKH.

Bubl cBsA3el M UX peakum.

[TpuHIIMT OCBOOOXKAECHUS TEI OT CBS3EH.

['eomeTpruueckuii 1 aHATUTHICCKUMA CIIOCOOBI ONPEACIICHHS PaBHOICHCTBYIOMIEH CHIIBI.
VYcnoBrue paBHOBECHUS CUCTEMBI CHIL

MoMEeHT napsl CWI, MOAYJIb ITaphl, PA3MEPHOCTH U 3HAK MOMEHTA CHIL.

YcnoBue paBHOBECHUS! CUCTEMBI IIAP CHIL.

[IpuBeneHne npon3BOJIBHON IJIOCKOM CUCTEMBI chll K Touke. Teopema Ilyanco.
MoOMEHT paBHOAECHCTBYIOIIEH CHIIBI OTHOCHUTENIBHO 3aIaHHON TOYKHU. Teopema BapuHboHa.
. YpaBHEHUs PaBHOBECHUS U UX IPUMEHEHHE K ONPEAEIICHNIO PEAKLIUU B OIIOpax.
MOMEHT CHJIBI OTHOCUTEIBHO OCH.
. Hentp Tsoxectr. DopMyIibl sl OMPEEIICHUS] LIEHTPA TSHKECTU TUIOCKON (DUTYPHI.
. EnvHUIBEI N3MepeHus U B3aUMOCBSI3b KHHEMATUYECKUX IapAMETPOB JIBUKCHUS
. ITapameTpsl ABUKEHUS TOUKU (IEpEMEILIEHUE, CKOPOCTh, YCKOPEHHE) U UX CBS3b.
. @opMyIbl U1 ONpPENENICHUs MapaMeTPOB IOCTYNATEIbHOIO U BPALATEIbHOIO JBHKECHUMN
TOYKHU.

AKCHOMBI, IpsiMas U oOpaTHas 3a7ja4ya JUHAMUKH.

@opMyibl U1 pacdeTa CUJI MHEPLUU IIPU IIOCTYNATEIBHOM U BpalaTEIbHOM JIBHKCHUU
[Tpunuun Janambepa

@opMyIIbl U1 ONIPEIETICHUS CUIl TPEHMUS.

®opmynsl 11 pacyeTa padoTsl, MorHOcTH U KIT/I.

HMITynec cuibl, KOJIMYECTBO ABMKECHUS U KHHETUYECKAsl DHEPTUs  Tena.

OcHOBHBIE TOHATHS, TUIIOTE3BI U JOITYIIEHHSI COITPOTUBIICHUS MAaTEPUAIIOB.

Meton ceuennii. BHyTpeHHue cuinoBble (PaKTOPBHI.

[lonsiTHE «HANIPSKEHNE», PA3MEPHOCTD U BUJIbI HAIIPSIKEHU .

IIpaBuia OCTPOEHHUS SMIOP HOPMAJIBHBIX CHUJI M HOPMAJIbHBIX HANPSKCHUM.
[TpononbHbIe U onepeyHble 1eopMalK MIPU PACTKEHUU- CKATUU  HUX CBA3b.
[IpenensHbie U AomycTUMBIE HamnpshkeHUs. KoadduimeHT 3anaca npo4HOCTH.

3aKoH pacmpeaesieHuss HOpMaIbHBIX HANPSHKEHUH B TIONIEPEYHOM CEUYeHUH Opyca.
3akoH ['yka.

@opMyIbl U1 pacdeTa HAPsKEHUE U IIEPEMEILICHUH TP PACTSKCHUH.
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[Topsiok pacueTa Ha pacTAKEHUE CIKATHUE.

VYcnoBue NpoYHOCTH MIPU PACTSIKEHUU CHKATUU.

PacueTsl Ha TPOYHOCTD U JKECTKOCTD MPHU PACTKEHUU CHKATUH.
[TocTpoenue 310p HOpMaJIbHBIX U HOPMAJIbHBIX HAMPSKEHUH.
Hanpsi>keHus npu cpes3e U CMSTUN.

PacyeTsl Ha MPOYHOCTH IPU  CPE3E U CMSITHH.

OceBble MOMEHTBI HHEPLUU MIPSMOYTOJIbHUKA U KPYTa.

OceBble MOMEHTBI MHEPLIUHU [IPU NTApAJLIETbHOM IIEPEHOCE OCEH.
OmnpeneneHune HaNpsKEHUN B KPYTiIoM Opyce IpU KPyYEHHUH.
[TonstpHBIA MOMEHT UHEPLIUH KPYIJIOTO CEUCHMUS.

3akoH ['yka npu ciBure.

VYcioBre NpOYHOCTH U KECTKOCTH MPH CIIBUTE.

[TocTpoenue smop MoMepeyHbIX CHII TP u3rude opyca.
Pacnipenenenue HOpManbHBIX HAMPSKEHUH MO0 CEYEHUIO TIPU YUCTOM U3THOE.
VYcoBUs MPOYHOCTH U KECTKOCTH

IIPpH CJIIOKHOM HAIIPSAKCHHOM COCTOAHUUA
. YCTaJOCTHBIC HaIIPAXKCHUA. (DaKTopBI BJIMAIOIMIKMC HA COIIPOTUBJICHUC YCTAJIOCTH.

CnoxHoe HaIIPSKCHHOC COCTOSHHC. DKBHBAJICHTHOE HaIIPAXKCHUC. YcnoBue IMPOYHOCTHU

. YCTOMYHUBOCTh CKaTbIX cTepkHeil.  Dopmyna Dinepa sl onpeneseHuss KpUTHUECKOM

CHJIBI.
Knaccudukarus mangH 1mo HazHaueHno. COCTaBIISIOIINE MAIIIHH.
KunemaTtnueckue u CHIIOBbIE COOTHOIIECHHS B epeaaTouHbiXx Mexanuzmax. KITJI.
YcrpoiicTBO GpUKIMOHHBIX Tiepenad. OCHOBHBIE TPUYUHBI OTKA30B.

BuntoBsie nepenaun. KoHCTpyKus, JOCTOMHCTBA U HENOCTATKH.

Pemennsbie nepengaun. Knaccudukanus, JOCTOMHCTBA U HETOCTATKU

Lennble nepegaun. Buasl nepenay. OCHOBHBIE MPUYUHBI OTKA30B.

Basbr 1 ocu, ux Ha3Ha4YeHHUE U KiIacCU(UKAIIUS, DIEMEHThI KOHCTPYKIUH.
Hasznauenue, koHcTpykuuu, cMasbiBanue U KITJ[ noAmMmHUKOB CKOJIBKEHUS.
Knaccudukanuu, KOHCTPYKIIMH, Ha3HAYEHNUE U OCHOBHBIE TUIIBI MY (]T.
Hepasbsemusie coenunenns. Kiaccuduxanus. CoelMHEHUs ¢ HATSATOM.
Bunbl pe3p00BbIX COEAMHEHN U CTAaHAAPTHBIX KPEMEKHBIX H3ICIUA.

YceTpolicTBo, Kitaccu(uKalys, OCHOBHBIE XapaKTEPUCTUKHU 3yO0UaThIX 3alleTICHUH.

Uepssiunas nepenaya. Knaccudukanus. Hegocratku. KII/] uepBsaunoit nepenaun.
Penyxropsl. Knaccudukarusi, o0CHOBHbIE TapaMeTpbl, JOCTOMHCTBA U HEJIOCTATKH.

HpaKTI/I‘-ICCKI/Ie 3adaHus J11 OOCHKHW OCBOCHMA YMCHI/Iﬁ " YCBOCHUA 3HAHMUU HaxoasaTCsa B COCTaBEC

donna oneHouHbx cpencts YMK mpenonaBarens.
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