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IHACHHOPT KOHTPOJIBHO - OHEHOYHBIX CPEACTB

1.1. Oo6aacTb, npuMeHEeHHUs KOHTPOJIbHO-0LIEHOYHbIX MATEPHUAJTIOB
VYuebnas  gucuumuinHa «TexHuueckas MEXaHHMKa»  OTHOCHUTCS K
obmenpodeccuoHaIbHBIM AUCHUILIMHAM TPO(PECCHOHATBLHOTO UKJIA.

Pe3ynbraToM OCBOCHUS NUCHUIUIMHBI «« TeXHUYECKass MEXaHUKa»  SIBIACTCS
dbopMupoBaHWe  3HAHWM, yMEHHW W  HaBBIKOB,  OOIICKYJIbTYPHBIX M
npodeCCUOHAIIBHBIX KOMITETCHITUH.

DopMOl TPOMEKYTOUYHOMN aTTECTALIMHU M0 JUCIHUIUIMHE SABJIAETCS — YK3aMEH.

1.2. TpeboBaHus K pe3yjbTaTaM 0CBOeHHs YUeOHOI JUCIUILIUHBI.
B pesynbrate u3yuyeHus IUCHUIUIMHBI «TexHuueckas MEXaHHKa» OO0ydaroluiics
JIOJKCH:
YMmerhb
Y1 onpenensaTe HANPSKEHNUS B KOHCTPYKIIMOHHBIX JIEMEHTAX;
Y2 onpenensars nepegaTouHOe OTHOILICHUE;
Y3 npoBoAUTH pacyeT W MPOEKTUPOBATH JCTadu U COOPOUHBIC €AMHHUIIBI OOIIETro
Ha3HAUYCHUSI,;
Y4 npooauth cOO0pOUYHO-pa3ObOpOUHBIE PabOTHI B COOTBETCTBUH C XapaKTEpPOM
COCJIMHEHMM JieTaiell 1 COOPOYHBIX SAUHUIL;
Y5 npou3BOIUTE pacueThl Ha CKATUE, CPE3 U CMSTHE;
Y6 npon3BOAUTH pACUYETHI JIEMEHTOB KOHCTPYKIIMKA HA MPOYHOCTH, KECTKOCTh U
YCTOMYUBOCTD;
Y7 coOupath KOHCTPYKITUH U3 JACTAJICH TI0 YEPTEkKaM U CXEMaM;
Y8 untath KMHEMATHYECKUE CXEMBI.

3Hath

31 BuU/BI IBMKEHUUN U MTPE0OPA3yIONINUE IBUKEHUS MEXaHU3MBI;

32 BuABI U3HOCA U JIepopMalnii 1eTaneit u y3JoB;

33 BUBI IEpeIad, UX YCTPOHUCTBO, HA3HAYEHHE, IPEUMYIIECTBA U HEJJOCTATKH,
yCJIOBHBIE 0003HAYEHUS HA CXEMaX;

34 KMHEMAaTHKy MEXaHU3MOB, COEIMHEHHUS JIeTajeil MallluH, MEXaHUYECKHE TepelayH,
BU/JIbI M YCTPOMCTBO NEpeaay;

35 MeToauKy pacdyeTa KOHCTPYKIIMI HA MPOYHOCTh, )KECTKOCTh U YCTOMYMBOCTD
IPY pa3INYHBIX BUJIAX nAedopmanuu;

36 MeTonMKy pacueTa Ha CKaTHE, CPE3 U CMATHE;

37 HazHaueHue U KIacCU(PUKALMIO MOAIINUITHUKOB;

38 xapakTep coelMHEHUS] OCHOBHBIX COOPOUYHBIX €AUHUIL U JIeTajeH;

39 OCHOBHBIE TUITBI CMA30YHBIX YCTPOUCTB;

310 Tunbl, Ha3HAYEHNE, YCTPOMCTBO PELYKTOPOB;

311 Tpenue, ero BUAbL, pOjb TPEHUS B TEXHUKE;

312 ycTpoiiCcTBO ¥ HA3HAYEHUE MHCTPYMEHTOB U KOHTPOJIbHO-U3MEPUTEIBHBIX
puOOPOB, UCTIOIB3YEMBIX MTPU TEXHUYECKOM OOCITYKMBAHUU U PEMOHTE
000py10BaHUS.

1.3. KomMmnereHuumu:



OK 01 Bri6upats crioco6s! perienus 3aaa4 npodecCHOHaIbHON AesITeNbHOCTH
IPUMEHUTENBHO K PA3JINYHBIM KOHTEKCTaM.
OK 02 OcyuecTBiasiTh NOKMCK, aHAIW3 WU HWHTEPHPETALUI0 HHPOpMaLIUH,
HEO0OXO0AMMOM JUIsl BBIMOJIHEHUS 3a/1a4 NPo(heCCUOHATBHOM eATETbHOCTH.
2. Monesin KOHTPOJIMPYeMbIX KOMIeTeHIHii
-YKa3bIBaIOTCSI KOMIIETEHIMH, (POpMHUpYyEMBbIE B TIPOLIECCE U3YUEHUS TUCLUUILINHBI;
- YKa3bIBAIOTCS TpeOOBaHUS JIJIsl OCBOCHUS! TUCIUIUINHBI.

Tadaunna 2.1. Moejim KOHTPOJIHPYEMBIX KOMIETEHIUI

Komnerennun, popmupyembie B npouecce
U3yYeHH S U CHUIIITHHbBI

TpeOoBanus /151 0CBOEHUS JUCHMILIHHBI

OK 01 BriObupats cnocoObl pemeHus 3aaad
npogeccruoHaIbHON JIeATEIBHOCTH
NPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

3HATh:
31 BUJBl JBWKCHHM U MpeoOpasyrolme
JABMKCHUSI MEXAaHU3MBI,

32 Buael u3HOca W nedopmanuii neraned u
y3JI0B;

33 Buasl mepegady, UX  YCTPOMCTBO,
Ha3HAauY€HUE, MPEUMYLIECTBA U HEIOCTATKH,

yCJIOBHBIE 0003HAYEHUS HA CXEMaX;
34 KuHEMAaTUKy MEXaHHU3MOB,
JeTajgeil MallliH, MEXaHUYEeCKHe
BH/JIbI U YCTPOMCTBO Ilepesay;

35 MeroaMKy pacyera KOHCTPYKIMM Ha
IPOYHOCTb, KECTKOCTb M  yCTOMYMBOCTH
MIPU pa3INYHbIX BUJAaX AedopMaIui;

36 MeTONMKY pacyeTa Ha CKaThe, cpe3 Hu
CMSITHE;

37 Ha3Hau€HUE WU
MOJIIIUITHUKOB;

38 XapakTep  COEIMHEHUs
COOPOYHBIX €TUHUIL U JIeTaNIeH;

39 OCHOBHBIE TUIIBI CMa30YHBIX YCTPOICTB;

310 THIIBI, Ha3HAuYCHHUE, YCTPOHCTBO
PEAYKTOPOB;

311 tpenue, ero BUAbI, pOJib TPEHUSI B TEXHUKE;
312 ycTpoiicTBO M Ha3HaYEHUE UHCTPYMEHTOB
u KOHTPOJbHO-U3MEPUTETBHBIX
puOOpPOB, MCHOIB3YEMBIX NPU TEXHUYECKOM
00CITyKMBaHUHU M PEMOHTE 000pYyI0BaHUS

COEIMHEHUS
nepeay,

KITaCCH(UKAITIIO

OCHOBHBIX

YMeThb:
Y1 OMIPEACIIAThH HaIpsKEHUS B
KOHCTPYKIIMOHHBIX 3JIEMEHTAaX;

Y2 onpenenars nepeaaTOvYHOE OTHOUICHUE;

¥ 3 npoBoaUTh pacueT U MPOSKTUPOBATH JIETAIH
1 cOOpOUYHBbIE €AMHUIIBI OOIIEr0 HAa3HAYCHHUST,;
Y4 MPOBOJUTH c6opouHO-pa3zdbopoUHbIE
paboTl B COOTBETCTBHU C XapaKTepoM
COCIMHEHUH JieTaneil 1 COOPOUHBIX €IMHUIL;

YS npousBoguTh pacueTsl Ha CXKaTUE, Cpe3 U
CMSITHE;

Y6  npousBOAUTH  pacyeThl
KOHCTPYKIIMA Ha TMPOYHOCT,

OJICMCHTOB
KECTKOCTh H




YCTOWYHBOCTb;

Y7 coOupaTh KOHCTPYKLIMH U3 JeTalel 1o
yepTexkaM U CXEMaM;

Y8 unTaTh KNHEMaTHYECKHUE CXEMBI.

OK 02 OcymecTBiasaTh TMOWCK, aHaIW3 M
MHTEpIIpeTalnui0 MHpOpMaLuu, HEOOXO0IUMOM
JUISL BBIMIOJTHEHHUS 3a7ad MpPOQEeCcCHOHATHHON
JIEATEIHLHOCTH.

3HATh:
31 BHJIBI JBWKEHUH U TMPeoOpaszyromme
JBUKCHUS] MEXaHU3MBI,

32 Buzael u3HOca W naedopmauuii neraned u
Y3I10B;

33 BuAel mepenay, MX  YCTPOICTBO,
Ha3Ha4Y€HUEe, IPEUMYyLIECTBA U HEIOCTATKH,

yCJIOBHbIE 0003HAYEHUS HA CXeMaXx;
34 KuHEMATHKy MEXaHHU3MOB,
JeTajgeil MallliH, MEXaHWYECKHe
BUJIBI U YCTPOICTBO Iiepeaay;

35 wMmeronuMKy pacyeta KOHCTPYKUUH Ha
IIPOYHOCTb,  KECTKOCTb M  yCTOMYMBOCTH
IIPU pa3IMyYHbIX BUJAX JAepopMaiui;

36 MeromuKy pacueTa Ha CXaTue, Cpe3 HU
CMSITHE;

37 Ha3HauYe€HUE WU
MOJIIIUITHUKOB;

38 XapakTep  COEIMHEHUs
COOPOYHBIX €TUHUI U JIeTalIel;

39 OCHOBHBIE TUIIBI CMa30YHBIX YCTPOICTB;

310 THIIBL, Ha3Ha4CHMUE, YCTPOWUCTBO
PERAYKTOPOB;

311 tpenue, ero BUbl, poJib TPEHUS B TEXHUKE;
312 ycTpOHCTBO M Ha3HAYEHUE UHCTPYMEHTOB U
KOHTPOJIbHO-U3MEPUTETBHBIX

npuOOPOB, HCHOIB3YEMbIX IPH TEXHUYECKOM
00CITyKMBaHUHU U PEMOHTE 000pYyI0BaHUS

COCIMHEHHUSI
nepeiaym,

KJ1acCU(UKAIHIO

OCHOBHBIX

yMeTh:
VY1 ONPEACIISTh HanpsHKEHUS B
KOHCTPYKLHMOHHBIX 3JIEMEHTAaX;

Y2 onpenensaTe nepeaaTOuHOE OTHOIIICHHUE;

Y3 npoBoaUTH pacueT U NPOEKTUPOBATH AETATH
1 cOOPOYHBIE €IMHUIIBI OOIIETO HA3HAYCHNUS,
Y4 MPOBOJIUTH cOopoYHO-pa3boOpOUHbBIE
paboTBl B COOTBETCTBHHM C XapaKTepoM
COeIMHEHUH JleTaneil 1 COOPOYHBIX €TUHMUII,

Y5 npousBOAUTH pacyeThl Ha CKaTHE, CPe3 M
CMSITHE;

Y6  1npou3BOAUTH  pacyeThl  BJIEMEHTOB
KOHCTPYKIIMA Ha MPOYHOCTh, KECTKOCTh W
YCTOWYHBOCTb;

Y7 cobupaTh KOHCTPYKIHMH U3 JAeTaled 10
qyepTexaM U CXeMaM;
Y8 unTaTh KHUHEMATUYECKUE CXEMBI.




2.2. KOHTpPOJIb M OlleHKAa 0CBOEHHsI MO0 pa3jeaM JUCIHHUIINHE (TeMaM)

j1eMeHT AUCHUIIJIMHBI

IIpome:xxyTouHasi aTTecTanus
(MpPOMEKYTOYHBII KOHTPOJIb YCIIEBAEMOCTH)

HanmMmeHnoBanue
OLIECHOYHOI'0 CpeCTBA

Pe3yabTarhl
(3HaHus,
KOMIIETEeHIIMH)

OCBOEHUSA
yMeHusl,

Pazgenl | OcHOBBI TeOpeTHYECKOI MeXaHUKH

Tema 1.1 | OcHOBHbBIC IOHATHUS H aKCHOMBI CTaTUKHU

HC

OK1; OK2, 31,32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; V1, V2, V3, V4, V5,
Y6,Y7,V8;

Tema 1.2 | [Timockas cucrema cuil.

HC; I13; JI3

OK1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; V1, V2, V3, V4, V5,
Y6,Y7,V8;

Tema 1.3 | LlenTp TsIKECTH.

HC; 113

OK1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; V1, V2, V3, V4, V5,
Y6,VY7, V8,

Tema 1.4 OCHOBBI KWHEMATHUKH U THHAMHKH.

HC; I13; BCP

OKl1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; V1, V2, V3, V4, V5,
Y6,VY7, V8,

Pazgen 2 | ConporuB/ieHre MATEPUAJIOB

Tema 2.1

OCHOBHBIC TTOJI0KCHHS TCOPHU COIIPOTUBJIICHHUA MAaTCPUAJIOB.

HC

OKI1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; V1, V2, V3, V4, V5,
Y6,VY7, V8,

Tema 2.2 | PacTskeHue U ckaTtue

HC; 113

OKI1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; V1, V2, V3, V4, V5,
Y6,VY7, V8,

Tema 2.3 | Cpe3 u cmsitue

HC; BCP

OKlI1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; V1, V2, V3, V4, V5,
Y6,VY7, V8,




IIpome:xxyTouHasi aTTecTanus
(MpPOMEKYTOYHBII KOHTPOJIb YCIIEBAEMOCTH)

DJ1eMeHT TUCHUILTHHBI Pe3yabTaThl OCBOEHHSI
HanmenoBanue
(3HaHus, yMeHusl,
OLIEHOYHOI0 CPeICTBA
KOMIIEeTEeHIIMH)
Tema 2.4 | CaBur u KpyueHue HC:I13;J13 OK1; OK2, 31;32, 33, 34, 35,

36, 37, 38, 39, 310, 311, 312;
V1, V2, V3, V4, V5, V6, V7,
V8;

Tema 2.5 | Usrud HC:II3 OK1; OK2, 31;32, 33, 34, 35,
36, 37, 38, 39, 310, 311, 312;
V1, V2, V3, V4, V5, V6, V7,

V8;
Tema 2.6 | ConporuBnenue ycranoctu. I[Ipounocts npu aumHamudeckux | HC; BCP OKl1; OK2, 31;32, 33, 34, 35,
Harpy3kax. Y CTOWYMBOCTb CHKAThIX CTEPIKHEH. 36, 37, 38, 39, 310, 311, 312;
V1, V2, V3, V4, V5, V6, V7,
V§;
Paznen 3 | Jleranu MmamuH
Tema 3.1 | OcHoBHble moHATHS U onpeneneHus. Coenunenue naeranei. | HC OKl1; OK2, 3132, 33, 34,
Pa3zbemHbIe 1 HEPa3bEMHBIE COCTMHEHUS. 35, 36, 37, 38, 39, 310, 311,
312; V1, V2, V3, V4, V5,
Vo6, V7, V8;
Tema 3.2 | Mexanuueckue neperayu. HC; 113 OKl1; OK2, 3132, 33, 34,

35, 36, 37, 38, 39, 310, 311,
312; V1, V2, V3, V4, V5,
Y6,VY7, V8,

Tema 3.3 | Basbr u ocu, onopsl. My(pThI 1 peIyKTODEI. HC; BCP OK1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; V1, V2, V3, V4, V5,
V6, VY7, V8,

IIpomeskyTOUYHAS aTTeCTAIMS MO TUCHHUIIIIMHE! 9

Ipunamoie cokpawenus, 3 — 3auem, /[3 — ougpgepenyuposannviii 3auem, HC — nakonumenvnas cucmema oyenusanus, 3 — skzamen, P3 — pewenue
3a0ay, TP — nanucanue u 3auumosl meopueckux pabom( yCmHoO ulu ¢ npuMeHeHuem UHGOPMAYUOHHBIX mexHono2utl) JI3 — umoeu 6vinoaHeHus u
3awuma aabopamopHuix pabom, 113 — umoeu evinonnenus u sawuma npaxmudeckux paoom, IIP — nposepounas paboma, BCP — evinoanenue
BHEAYOUMOPHO CAMOCMOAMENbHOU pabomul (OomauwiHue pabomuvl u opyeue 8udvl pabom uiu 3adanutl), P3 — pewenue 3aoau, 344 — ycmuvie unu



nucomennwlil 3auem, KIIP — gvinonnenue u 3auuma Kypcogo2o npoekma. s pe3yivmamos 0C80eHUsl YKA3bl8aom moibKo KOObl 3HAHUL, YMeHUL U
KomMnemenyu



2.3 OueHkKa 0CBOEHHUSI Y4eOHOH TUCUMIITHHBI.
Tekymas arrecTamusi CTyJ€HTOB.

Tekyias arrectanus no aucuuiuinHe « TexHudeckass MexaHuKay MPOBOIUTCS
B (opMe KOHTPOJIBHBIX MEPOMPUATUN (KOHMPOIbHBIU ONPOC, OYEHKA, 3auuma
APAKmuyeckux u J1abopamopueix pabom  u np.), OLCHUBAHHE (PAKTHUCCKUX
pe3yibTaTOB 00yUYEHHUS CTYACHTOB OCYILECTBIIAETCS MPENoAaBaTEIeM.
OObeKkTaMu OLICHUBAHUS BBICTYIAIOT:
— yueOHass JTUCHUIUIMHA (AaKTUBHOCTH HAa  3aHATUSX, CBOEBPEMEHHOCTh
BBITIOJIHEHUS PA3JIMYHBIX BUJOB 3aJIaHU, MOCENAaEMOCTh BCEX BHUIOB 3aHSITHH IO
aTTECTyEeMOU AUCIUILINHE);
— CTEIEeHb YCBOCHUS TEOPETUUCCKUX 3HAHUM;
— YPOBEHb OBJIQJICHUS NMPAKTUUYECKUMHU YMEHUSIMUA U HABBIKAMU IO BCEM BHUIaM
y4eOHOM pabOoTHI;
— PE3yNbTATHl CAMOCTOSTEILHON paOOTHI.
AKTHUBHOCTh CTyACHTAa Ha 3aHATHUAX OICHUBACTCS HAa OCHOBE BBIITOJTHCHHBIX
CTYJIEHTOM paboT W 3aJaHuil, NPEAYyCMOTPEHHBIX JaHHOM pabouell MporpamMmoi
MEXIUCIUIUIMHAPHOTO Kypca.

Tumnosble 3a1aHNs 1JIS IPOMEKYTOYHOM aTTECTALUU
(kormporvHbLL ONpoc, OyeHKa, 3auuUma NPaKMUecKux U 1abopamopHeix pabom u np.)

1 PA3JEJI CraTuka.

Tema 1.1 OcHOBHBIE IOHATHS U AKCHOMbI CTATHKH.

Bomnpocs! Aj1s1 yCTHBIX (IMCbMEHHBIX) OIIPOCOB :

1 MarepuanbHas TOUKa.

2 AKCUOMBI CTaTUKH.

3 Uem xapakTepusyeTcs cuia.

4 PaBHOJIEUCTBYIOIIAS CHUIIA .

Tema 1.2 Iliockasi cucrema cuJI

Bonpocsl 1151 yCTHBIX (IMCbMEHHBIX) OIPOCOB :

1 Yto Ha3bpIBAaETCS IIOCKON CUCTEMOM CXOISAIIUXCS CHUIL.

2 Y clIoBHS paBHOBECHS TUIOCKON CUCTEMBI CXOJISIIIIUXCS CHUII.

3 OnpeneneHre paBHOACHCTBYIONMIEH MIIOCKOW CUCTEMBI CXOISIIUXCS CHIL.
4 CBsi3U U UX PEaKIIUU.

Sllapa cui, MOMEHT mapsl CUJI.

6 MOMEHT CHJIBI OTHOCUTEILHO TOYKU U OCH.

7 balloYHbIE CUCTEMBI.

Tema 1.3 LlenTp THAKECTH.

Bonpocs! 17151 yCTHBIX(IIMCbMEHHBIX) ONPOCOB :

1 I'me pacmonaraeTcst IEHTP TSHKECTH MPOCTHIX TEOMETPUUECKHUX (DUTYDP.
2 IleHTp TAXKECTH CTAaHAAPTHBIX MPOKATHBIX MPOPHUIIEH.

Tema 1.4 OcHOBLI KHHEMATHKH U JHHAMUKH.
Bomnpocs 1151 yCTHBIX(IIMCbMEHHBIX) OIPOCOB:



1 OcHOBHBIE TIOHATHS KHHEMATUKH.

2 CrocoObl 3a1aHUST TBHKCHHUS.

3 Bujibl JBUKCHHS TOUKH.

4 CpenHsisi CKOPOCTh, YCKOPEHHUE.

5 OCHOBHBIE MOHATHUS U aKCHOMBI JITMHAMUKH.
6 [TonsTHe O cUIIe MHEPITUH.

7 Ipunnun Jlanambepa.

8 MeTo 1 KWHETOCTaTHKH.

3 O01e TeopeMbl TMHAMUKH.

2 PABJIEJI COITPOPTHUBJIEHUE MATEPUAJIOB.

Tema 2.1 OcHOBHBIE 110J107KEHUS] TEOPUH CONPOTHBJICHUA MATEPHAJIOB.
Bonpocs! 1151 yCTHBIX(IMMCbMEHHBIX) OIPOCOB

1 OcHoBHBIE 33/1a4U CONPOTHUBJICHUS MATEPHUAIIOB.

2 Metonpl pacdera HamOoJiee PACIPOCTPAHEHHBIX JJIEMEHTOB KOHCTPYKIIMH Ha
IIPOYHOCTh, KECTKOCTh M YCTOWYMBOCTH IIPU OJHOBPEMEHHOM YIOBIIETBOPEHUHU
TpeOOBaHUN HAJI)KHOCTU U SKOHOMUYHOCTH.

3 ledopmaruu yrpyrue v miacTHISCKUE.

4 OCHOBHBIE TUIIOTE3bI U JOMYIIICHHUS.

5 Knaccudukaius Harpy30K U 3JIEMEHTOB KOHCTPYKITUH.

6 Cuiibl BHEIIIHUE Y BHYTPEHHHE.

7 Metoj ceueHul: HaNpsHKEHUE MOJTHOE, HOPMaIbHOE, KacaTelIbHOE

Tema 2.2 PacTsizxkeHue U cxKaTHe.

Bonpocs! 17151 yCTHBIX(IMMCbMEHHBIX) OIPOCOB

1 Xapakrepucruka aedopmaliiu.

2 Dmropbl TPOJOIBHBIX cuil. HopmanbHoe HanpshKkeHue.

3 Dropbl HOPMATEHBIX HAIPSKEHUH.

4 VicnipITaHus MaTepHAJIOB HAa PACTSHKEHUE U CKATHE MPU CTATUUECKOM HArpyKEHUU.
5 Hanpsbxkenus mpenenbHble, JOIMMYCKAaeMbIE U paCUETHBIE.

6 YcrnoBue mpouHOCTH.

Tema 2.3 Cpe3 u cmsiTue.

Bomnpocsl 1151 yCTHBIX(IIMCbMEHHBIX) OIPOCOB:

1 OcHOBHBIE pacyeTHBIE IPEANIOCHUTKH IIPU CPE3E.

2 YcnoBHUE NPOYHOCTH P CPE3E.

3 YcoBue NPOYHOCTH MPU CMSITHH.

4 Jlonmyckaemble HaIPsKEHUS IPU CPE3E U CMSITHH.

Tema 2.4 CaBur u KpyueHue.

Bomnpocs! 1151 yCTHBIX(IIMCbMEHHBIX) OIIPOCOB:

1 Y10 Ha3bIBaETCSI YUCTHIM CIIBUTOM?

2 3akoH ['yka npu criBure.

3KpyTsamuii MOMEHT.

42110pbl KPYTSIIMX MOMEHTOB.

5 OCHOBHBIE TUTIOTE3HI.

6 Hanpspkenue mpu KpydeHun. YToJI 3aKpy4rBaHHUs.

Tema 2.5 U3ruo.

Bonpocs! Aj1s1 yCTHBIX(IIMCbMEHHBIX) OIIPOCOB:



1 OcHOBHBIE TOHATHS U ONPEACTICHNUS IPU U3THOE.

2 Dnropkl MONEPEYHbIX CHIT U U3rHOAI0IUX MOMEHTOB.

3 HopMaibHble U KacaTellbHbIe HAIPSKEHUS TIPU U3ruoe.

4 JIuHeiHbIe U YTIIOBbIE MEPEMEILIEHUS PU MPSIMOM U3THOe.

Tema 2.6 Conporusienue ycrajgoctu. IIpoyHocTs npu AHHAMHYECKHX HATPY3KaX
Y CToiYMBOCTD CKATHIX CTEPIKHEI.

Bomnpocsl 17151 yCTHBIX(MMCbMEHHBIX) ONPOCOB:

1 ComnpoTHBIieHHE YCTANOCTH.

2 [IpoyHOCTB NpY TMHAMUYECKUX HArpy3Kax.

3 PacueT yCcTOMYHUBOCTHU CHKATBIX CTEPKHEH.

3. Paznen

JAETAJIM MALIWH.

Tema 3.1 OcHoBHbIE IOHATHSA U onpeneeHusi. CoequHeHne aeraseii. Pa3bemHble
U Hepa3beMHbIe COeIMHEeHHUS.

Bomnpocsl 17151 yCTHBIX(IMCbMEHHBIX) ONPOCOB:

1 IToHsTHSA M OTIpeETIeHU MEXaHU3MOB U MaIlIMH.

2 TpeOoBaHHUsI K JETANSIM, COOPOYHBIM €AMHUIIAM U MAILIMHAM.

3 Haznavenue aeraseit MalvH oOIEro Tuia

4 Pa3zneMHbBIE COeTUHEHUS JeTaJIEH.

SHepazbeMHBIE COCTUHEHUS ICTATICH.

6 Kimaccudukanusi, cpaBHUTETbHAS OI[CHKA.

Tema 3.2 Mexanuueckue nepeaadu.

Bomnpocs! 17151 yCTHBIX(NMMCbMEHHBIX) ONPOCOB:

1 Ilepenaun BpamaTeIbHOTO ABUKECHUS.

2 Knaccudukaiys u OCHOBHbIE apaMeTphl Iepeaay.

3 JIOCTOMHCTBA , HEAOCTATKU U 001aCTh IPUMEHEHUS Mepeaay.

4 Tumnbl cCMa304HBIX YCTPOMCTB.

Tema 3.3 Baabl u ocu, onopbl. My(dThl 4 pe1yKTOPbI.
Bomnpocsl 17151 yCTHBIX(IIMCbMEHHBIX) OIPOCOB

1 Basiel 1 ocu, UX BU/Ibl, HA3HAUCHHUE, KOHCTPYKITUS, MaTepUall.

2 Onopsl, KaccuuKamus, KOHCTPYKIUH.

3006macTh NPUMEHEHUS B JETAISAX U y3JIaX MOJBUKHOTO COCTaBa
KEJIE3HOJOPOKHOTO TPAHCHOPTA.

4 My(dThI, UX Ha3HAYCHUE U KJIACCU(PUKATTUS.

5 YcTpo#CTBO M MPUHIHMN JEHUCTBUS OCHOBHBIX THIIOB My(T.
6 MeTtonuka mogbopa MydT ¥ UX pacuer.

7 Tumnbl , HA3HAYEHUE U KJIacCUpUKAIUs PEYKTOPOB.

Kpurepuu ouenku:
«OTJIMYHO» - CTABUTCS 32 TaKUE 3HAHUS, KOTJIA:
- CTYJICHT OOHapy>KUBAET YCBOCHUE BCEro 00bemMa MporpaMMHOI0 MaTepuarna;
- BBIACIISIET TJIABHBIC IIOJIOKEHHSI B M3YYCHHOM MaTepualle U HE 3aTpyAHSACTCS NpU
OTBETaX HA BUJIOM3MEHEHHBIE BOIIPOCHI;
- HE JIOIYCKAET OIMMOOK B BOCTIPOU3BEICHUH N3YYEHHOTO MaTepraa.



«XOPOIIO0» - CTABUTCS, KOT/A:
- CTYJICHT 3HAET BECh M3yUEHHBIN MaTepHa,

- OTBe4aeT 6€3 0cOoObIX 3aTPyITHEHUH Ha BOIIPOCHI MPEMNo1aBaTes;

- B YCTHBIX OTBETaX HE JIOMYCKAeT CEPhE3HBIX OIIMOOK, JIETKO YCTPAHSET OTHCIbHBIC
HETOYHOCTH C IIOMOIIBIO JTONOTHUTEIBHBIX BOIIPOCOB MPENOIaBaTeIIs.
«yIOBJIETBOPUTEJIbLHO) - CTABUTCS 3a 3HAHUS, KOT/A:

- CTYIOCHT OOHAapy>XMBAaeT YCBOCHHWE OCHOBHOIO MaTepHaja, HO HCIBITHIBACT
3aTpyHEHHEe TP €r0  CaMOCTOSITEIbHOM  BOCIIPOM3BENCHHMH H  TpeOyeT
JIOTIOJTHUTENILHBIX W YTOYHSIONIUX BOTIPOCOB MPENoIaBaTers,

- TIPEIMOYUTAET OTBEYATh HA BOMPOCHI, BOCIIPOM3BOAIIETO XapaKTePa U UCIIBLITHIBACT
3aTpyHEHUE TIPY OTBETaX Ha BUJOU3MEHEHHBIC BOIIPOCHI,

«HEY/JIOBJIETBOPUTEIbHO» -  CTaBUTCS, KOTJIa Yy CTYyJEHTa HMMEIOTCS OT/ACIhHBIC
NpeCTaBIeHUsI 00 U3YYEeHHOM MaTepualie, HO BCe ke OoJjblliasi 4acTh MaTepuana He
YCBOCHA.

4 CamocrosiTeqbHasi padoTa CTyIeHTOB
1 PA3JEJI CraTruka.
Tema 1.4 OcHOBBI KHHEMATHKH H JHHAMHKH.
TeMbl 10KJIA10B UM NIPE3EHTALMM:
«OCHOBBI KHHETOCTATHUKI»

2 Paznen COINPOPTUBJIEHUE MATEPUAJIOB

Tema 2.3 Cpe3 u cmsiTue

TeMbl 10KJIAI0B UJIM NIPE3eHTALMM:

«Cpe3, OCHOBHBIE pacyeTHble MPEANOCHUIKHA, pacyeTHble (POPMYJIbl, YCIOBUE
IIPOYHOCTH.

«CmsATHE, YCIOBHOCTH pacyeTa, pacyeTHbIe (POPMYIIbI, YCIOBUE IPOYHOCTH.
«Jlommyckaemple HAPSKEHNS, YCIOBUE TPOUHOCTH

Tema 2.6 ConportusJienue ycrajgoctu. [IpoyHoCTs NpU THHAMUYECKHX HArpy3KaXx.
Y CTOMYHBOCTD CKATBHIX CTEPIKHEN

Tembl 10KJIA10B WK NIPEe3eHTALUIA:

«{UKIIBI HATIPSKEHUID).

«YCTanoCTHOE pa3pylI€HUE, €ro NPUYHUHBI U XapaKTep».

KpuBas yctanoctu, npenesl BBIHOCIUBOCTH.

«DaxTopsl, BIUAIONINE HA BEIUYUHY MPE/eia BBIHOCIUBOCTI.
«KoadduruenT 3anaca BBIHOCTUBOCTH

«IToHsITHE O TUHAMHUYECKUX HArpy3Kax».

Cuiibl MHEPLIMM TIPU PACYETE HA TPOYHOCTHY.

«JIluHaMuueckoe HaMpsHKEHUE, TMHAMUYECKUN K03 DULMEeHTY.
«Kputnueckas cuna, KpUTUYECKOE HApsiKEHUE, THOKOCTh.

«Dopwmyna ditnepay.

dopmyna SAcuHCKOro.

Kareropuu crep>kHel B 3aBUCUMOCTH OT THOKOCTH

Pa3nen 3. Jlerajan mamuH

Tema 3.3. Baasbl n ocu. Onopsl. MyQThI 1 pexyKTOpPbI

TeMbl 10KJIA10B UJIM NIPE3EHTALMM:



«Bambl 1 ocu, uX BUbI, HA3HAYEHUE, KOHCTPYKLUS, MATEPUATD).
«Ha3nauenue u kaaccupuKanys MOAIUITHUKOB.

«OCHOBHBIE THUIIBI CMa304YHBIX YCTPONCTB

«MydTbI, UX Ha3HAUYEHUE U KJIACCUPUKALUS.

«YCTpOMCTBO ¥ MPUHLIMI JEUCTBUSI OCHOBHBIX THIIOB MY (PT»
«Metoauka moadopa MypT ¥ UX pacdeT».

«PengyKkTopsl: TUIIbI, HA3HAYEHUE, KIACCUPUKALIHSI»

Kpurtepun oueHku

«OTJMYHO»- 3aJJaHUEC BBHITIOJIHEHO B MOJIHOM 00bEMe Ha 100%, MaTepuall MmoJHOCTHIO
COOTBETCTBYET T€ME, U3JI0KEHUE YETKOE, OTBETHI HA BOIIPOCHI KCUEPITBIBAIOIIHE.
«Xopomo»- 3agaHue BbITOTHEHO Ha 70%, W3M0KEHWE HETOYHOE, CTYACHT
3aTpyJHSAETCS MPU OTBETaX HAa BOMPOCHI.

«YAOBJICTBOPUTEJIBLHO»- 3a1aHue BBINOJHEHO Ha 40-50%, uznoxkeHue marepuana
BBI3BIBACT 3aTPyAHEHUE, OTBETHI HA BOIPOCHI 3aTPYAHEHHBIE WIIH OTCYTCTBYIOT.
«HEY/J0BJIETBOPUTEIbHO»- 33/IaHNE HE BHITIOJIHEHO B TIOJIHOM 00BEME.

5.3ajaHus HA MpaKTHYECKUE 3AHATHS
BapuanTsl 3aanuii BEIOMPAIOTCS caMUM MPEToaBaTeseM i KaKI0TO CTYyIeHTa

Pasznen 1 OCHOBBI TEOPETUYECKON MEXAHUKH

Tema 1.2 Iliockast cucremMa CHJI

ITPAKTUYECKOE 3AHATHE Nel

Tema 3ansaTus: OnpenencHne paBHOAECUCTBYIOMIEN INIOCKOW CUCTEMBI CXOIAIINXCS
CUJI AaHAJIMTUYECKUM U TEOMETPUUYECKHUM CIIOCOOAMM.

Henb 3aHATHA : U3YUYUTH CIIOCOOBI CIIOKEHUS ABYX CHJ M Pa3JIOKEHUE CHIIbI Ha
COCTABJISIFOIIUE , TEOMETPUUECKUIN U aHATTMTUYECKUNA CITOCOOBI OINpeeIICHUS
PaBHOJICUCTBYIOIEH CHJIBI, YCIIOBHSI PABHOBECHSI TNIOCKON CUCTEMBI CXOIAIINXCS
CHUJL.

[Inockast cucteMa CXOASUIUXCS CUJI UMEET JIBA YCIOBUS PABHOBECHUSA:

1. 'eoMeTpudeCcKO€e yCIOBHE: IUIOCKAS CUCTEMA CXOASAIIMXCS CUII HAXOAUTCS B
PABHOBECHH, €CJIM CHJIOBOM MHOTOYTOJIBHUK 3aMKHYT, T. €. PABHOJAEHCTBYIOIIAs
paBHa HYJIIO. 2.
AHaIUTUYECKOE YCIOBHE: TUIOCKAs CUCTEMA CXOASAIIMXCS CUT HAXOAUTCS B
pPaBHOBECHUH €CIIH alIredpanyecKrue CyMMBbI MPOEKINI BCEX CHJI CUCTEMBI Ha OCH X U Y
paBHbI Hy10. ) Fix =0 Y Fiy =0

3AJTAHHUE : Vcnonbe3ys cxemy puc. 1 a, onpenennTb paBHOICHUCTBYIOIIYIO
CHUCTEMBI CHUJL.



[Tapamerp BAPHUAHT
1 2 3 4 5 6 |7 8 |9 10 |11 |12 |13 (14 |15
Fi,kH 12 |8 20 |3 6 12 |8 20 |3 6 12 |8 20 |3 6
F, kH 8 12 |5 6 12 |8 12 |5 6 12 | 8 12 |5 6 12
F3,kH 6 2 10 |12 |15 |6 2 10 |12 (15 |6 2 10 |12 |15
Fs kH 4 10 |15 |15 |3 4 10 |15 (15 |3 4 10 |15 (15 |3
Fs kH 10 |6 10 |9 18 |10 |6 10 |9 18 |10 |6 10 |9 18
o1 ,rpajg 30 0 0 15 |0 30 |0 0 15 |0 30 |0 0 15 |0
o2 ,rpajg 45 45 160 |45 |15 |45 |45 |60 |45 |15 |45 (45 |60 |45 |15
o3 , rpajg 0 75 |75 |60 [45 |0 75 |75 |60 {45 |0 75 |75 |60 |45
o4 , Tpajg 60 30 150|120 {150 |60 |30 |150| 120|150 |60 |30 |150]| 120 150
05, Tpaa 300 | 270 | 210 | 270 | 300 | 300 | 270 | 210 | 270 | 300 | 300 | 270 | 210 | 270 | 300
PACUYETHBIE ®OPMYJIbI
PaBHogelicTByOIIasi CUCTEMbI CHJI.
n n
Fy=VF%x +Fyy ; Fyx =X Fyix ; Fyy =2 Fsky

0

rne Fyx , Fyy - npoexkuuu paBHOJIEMCTBYIONIEH HA OCH KOOP/MHAT;

Fyix , Fyky - IPOEKIIMU BEKTOPOB-CHJI HA OCH KOOPJIMHAT.

cosoy x =Fyx [ Fy,

0

TJ€E Oy x - YIOJl paBHOAEHUCTBYIOIIEH ¢ OChi0 OX.

YcioBue paBHOBecUs.

Z FZ kx

2 Fyiy

=0

=0




Ecnu miiockasi cucremMa CXOASIIMXCSl CHJI HAXOJAUTCS B PAaBHOBECUHU, MHOTOYTOJILHUK
CHJI IOJIKEH OBITh 3aMKHYT.

IHPUMEP 1 Onpenenenue paBHOAEHCTBYIOLEH CHCTEMbI CHJI.

OnpenenuTs  PaBHOJCUCTBYIONIYIO  IUIOCKOM  CHUCTEMBl  CXOASIIUXCS  CHJ
aHAJTUTUYCCKUM U TEOMETPUUECKUM criocobamu ( puc.l).
Hano : F1=10kH ; F2 =15 kH; F3=12kH; F» =8kH; Fs =8 kH
a1 =30° a2 =60° az =120°; a4+ =180°; as =300 °;

Pemienue
1 OnpeneauTs PABHOACHCTBYIOIIYI0 AHAJIUTHYECKUM CIIOCO0OM.

F 1x = 10* cos30 °= 8.66 kH

Fax =15 * c0s60 °= 7.5 kH;

F 3x =-12* c0s60 °= -6 kH Fyx =) Fs kx
Fax =- 8= -8kH

Fsx =8 * cos60 °= 4kH Fy x = 6,16 kH

F 1y =10%* cos60 °=5 kH
Foy =15 * c0s30 °= 12,99 kH;

Fay=12*c0s30°=104kH Fyy =) Fyyy

F4y =0
Fsy = -8 * cos30 °= - 6,9kH Fsy=21,49 xH
Fs=V F% « + F%y Fy=V 6,162 *21,492 = 22,36 xH

cosoyx =Fyx I Fy, cos ay x = 6,06/22,36=0,2755 ayx =74°

2 OnpeaeauTb paBHOAEHCTBYOIIYIO rpau4ecKuM crocooom.

C momomipo TpancnopTHpa B Macimrade 2 MM = 1 kH cTpouM MHOTOYTONBHHK CHIT
( puc. 1 6). Usmepenuem omnpesensieM MOIyIb PAaBHOJAEHCTBYIOIIEH CUIIBI U YTOJI
HakJI0Ha K ocu OX.

Fz rp "~ 22 KH (lz X =730

Pe3ynbpTaThl pacyeToB HE JOJKHBI OTIMYAThCs Oosee ueM Ha 5%



FY aH -- Fy rp *100% S 5%
FZ aH

Cuaesars BIBOJ 110 padore:

Tema 1.3 LlenTp Ts1:KECTH
IPAKTHYECKOE 3AHSTHUE Ne 2
Tema 3anmstusa: OrmnpeneneHue LEHTPA TSHKECTH CEUEHHUS, COCTABICHHOTO U3
CTaHJAAPTHBIX IPOKATHBIX MIPOQHIICH
Hesanb padoTsl : OnpenesieHne HeHTpa TSKECTH 3aTaHHOTO CEUEHUS
Cwia, C T1OMOHIBIO KOTOPOM TEJNO TMPUTIATHBACTCA K 3€MJIE, Ha3bIBACTCS
CUJION TSYKECTH.
[leHTpoM TsDKECTH Tejla Ha3bIBaeTCS IEHTP NapaUIeNIbHBIX CHJI TSDKECTH BCEX
3JIEMEHTAPHBIX YaCTHI] TeJa.
[leHTp TsKECTH €CTh T€OMETpHYECKas TOYKa, KOTOopas MOXKET JieKaTh BHE Tel
(HampuMep KOJbIO, HWIMHAP C OTBEPCTUEM).
KoopnuHatel 1eHTpa TSKECTH Tela HaXOoMAT MO TeM e dopMmysiaMm, 4YTO H
KOOPAMHATHI LIEHTPa NapaJUIEIbHbIX CUJI, 3 UMEHHO:
Xo= E:-n:,}t?z'xz'_ = ?:D{Gz'_'u,-'z':l_ szgl:DI:GE'ZE':I_
E?ZGGE. , E?ZDGE. , E;‘IZDGE.
rae Gi : - cuia TsHKECTH KaXkKJIOW SJIeMEHTapHOW YaCTHUIIbI Tea,
Xi; yi; ZI: - KOOpIMHATHI YaCTHIIBI
i—o GI — cuma TsHKECTH BCEro Tena.

Ecnmu Teno mpencraBisger coOOW OJHOPOIHYIO IUIACTHHY TOJIIMHOM h, To cuia
TSOKECTH DJIEMEHTApPHOM YaCTHIIbI, BRIPAXKEHHAS Yepe3 TUIoIalb OyAeT paBHa:

¥ o Gixi,  _Ysixi, ¥ Siyi

Xo==l=0 "~ : S V=
¢ E?zGGz' ¢ ¥ s Ye Xsi

Si — mIommaab 3JIeMEHTAPHOM YaCTHUIIbI

MeToabl Onpe/IeICHUS LIEHTPA TSIKECTH.

1. MeTtoa pa3oreHus.

DTOT METOJ| 3aKJII0YaeTCs B TOM, UYTO TEJIO0 pa30MBAIOT HAa HAUMEHBIIEE YHUCIIO
4acTeu, CUJIbl TSKECTH U TOJOKEHHUE LIEHTPOB TAKECTH KOTOPBIX M3BECTHBI, MOCIE
Yero MPUMEHSIOT MPUBEACHHBIC BhIIIEC (POPMYJIBI.

2. MeToa oTpuLiaTeIbHBIX Macc.

DTOT METOJT 3aKJIF0YACTCSl B TOM, UYTO TEJI0, UMEIOIIee CBOOOIHBIC ITOJIOCTH MOJIararoT
CILIOIIIHBIMH, & MAcCy CBOOOJIHBIX IMOJIOCTEH CUMTAIOT OTpUIIaTeNIbHOW. Bua dopmyn
JUTS ONPENECIICHUS KOOPAUHAT LIEHTPA TSAKECTHU TeJa IPU 3TOM HE MEHSETCH.

Takum 00pa3om, IpH ONpeIeISHUH IEHTPA TSHKECTH Tejla, UMCEIOIIETo CBOOOHBIS
MOJIOCTH, CJIENYyeT MPUMEHSATh METOJ] pa3OMeHHus, HO CUYUTATh MacCy CBOOOJHBIX
MOJIOCTEN OTPULIATEIBHOM.

3ajaHue:




OmnpenenuTs HEHTP TSHKECTU TUIOCKON (PUTYpBI, HCIIONIb3YS MEPEUNCICHHBIE METO/BI.

Bapuant

1] 2| 3] 4] 5] 6 | 7/ 8] 9 |10

B.mm [100]110| 120{130|140] 150 | 160{ 170| 180 | 190

&wv | 60| 70| 80| 90/100| 110 | 120] 130/ 140 | 150

Hwv [80] 90| 100)110/120f 130 | 140| 150| 160 | 170

v |50 | 60| /70| 80] 90| 100 | 110/ 120 130 | 140

Rmv | 20| 25| 25| 30] 30| 40 40 50| 50 60

[Tapametp Bapuant
1112 13| 14| 15| 16 | 17| 18] 19 | 20




B.vv  [100]1110] 120]1130/140] 150 | 160 170] 180 | 190

&wvv | 60] 70| 801 901100f 110 | 120 130{ 140 | 150

Hwvv [80] 90| 100/110]1120] 130 | 140 150 160 | 170

r. MM 5060 70 80| 90/100| 110 120 130 | 140

R MM 201 25] 251 30] 30| 40 40 50| 50 60
Tema : 1.4 OcHOBBI KHHEMATHKH U JUHAMHKH.

IHPAKTUYECKOE 3AHSTHE Ne3
Tema 3ansTusi: Kunemaruka touku. [loctpoenre rpadukoB yCKOPEHUS U MYTH.

Heas 3anstus: Hayuuthcs ompenensTh BUI JBWKCHHS TOYKH IO Tpaduky
3AJJAHUE : OnpenenuTs BUA ABMXKEHHUS TOYKHM Ha KaXJOM ydacTke rpaduka
CKOPOCTH.
BAPUAHTBI
1 2 3 4 5 6 7 8 10 |11 |12 |13 |14 |15
Ne rpadpuxoB
1 2 3 4 5 6 7 8 10 (11 |12 |13 |14 |15
[IpuMep BBITIOTHEHUS:
V ml/c
C
60
A B
40
D
0] 5 10 12 14  tcek
1)Soa=Vot+ a.t> =8*25/2=100(m) - paBHOYCKOPEHHOE
2
a.'[ = Vt'Vo
t = 40/5 =8 m/c?

2) S ag= Vt=40*5 =200 (m)
&= V-V, =60-40

t

2

2

=10 mi/c?
3)Sec=Vot+ a t> =40*2+ 10*4/2 = 100 (M) - paBHOYCKOPEHHOE

paBHOMEpHOE

4)S cp - Vot - a. t> =60*2- 30%4/2 = 60 (M) - paBHO3aMEITIECHHOE

&= V-V, =0-60t /2

2

= -30 m/c?




BAPUAHTBHI TPAD®HMKOB



Cnenatb BBIBOJ 1O paboOTeE:

2 Paznen COINPOPTHUBJIEHUE MATEPUAJIOB

Tema 2.2 PacTsizKkeHHe U c:KaTHe.

IMMPAKTHYECKOE 3AHSITHE Ne 4

Tema 3ansaTus: Pacuer maTepraioB Ha IPOYHOCTH MPU PACTSKCHUU U CKATUU
eap 3aHATHA. HAYUYUTHCA CTPOUTH OIIOPHl MPOJOJBHBIX CHUJI U
HOPMAJIBHBIX ~ HaMpsHKEHUM, OMPENEsATh pa3Mephbl IMONEPEUHBIX CEYEHUM
CTyIIEHYaTOTO Opyca, Harpy>KCHHOTO PACTATHUBAIOIIUMHU CHJIAMH.

Homep cxemsbl, uncioBbie 3HadeHus F\ u F2, a Taxke miomaan momepeuHbIx
cedueHuit A1 1 A2 0715 pa3NIMYHbIX BAPUAHTOB yKa3aHbl B Ta0I. 1 1 2



Cnenatp BBIBOJ IO paboTe:



INPAKTHYECKOE 3AHATHE Ne 5

Tema 2.4 CaBur u KpydeHue.

Tema 3ansTus: PacueTsl Ha MPOYHOCTH U KECTKOCTh MPU KPYUCHUH

Heas padoTbI: HAy4YUTHCS MPOBOAUTH pPACUEThl BajJOB Ha MPOYHOCTH M
YKECTKOCTh IIPU KPYyUCHUH.

3AJJAHUME. [Ins crambHOro Baja (puc. 1) MOCTPOUTH dMIOPY KPYTAIIUX MOMEHTOB;
OTpEeNeIUTh AUAMETP Baja Ha KaXKIOM Yy4YacTKe M TOJIHBIA yToJ 3aKpy4yWMBaHMS.
JlaHHbI€ 17151 pa3IMYHbIX BAPUAHTOB yKa3aHbl B Ta0. 1.

MormHocTs Ha 3yOdYaThIX Kojiecax mnpuHATE P> = 0,5P1 ; Pz = 03 P
P4=0,2 P,

Vkazanue. IlomydeHHOe pacueTHOE 3Ha4YeHHE auameTpa (B MM) OKPYIVIMThH 10
Ommkaiiero OOJBIIETO YKCaa, oKaHuuBarolerocs Ha 0, 2, 5, 8, wiu no CTC-B 208-

75.

Puc.1



Taomuna Nel

Bapuan- |Cxema |m, pag/c |Pv kBt |Bapua |Cxema Ha|o, P,, kBt
TBI Ha DUC. HTBI _ |puc. | pa/c

1, 11, (I 24 12 18 20|6, 16, VI 60 30
21 2, 1 48 14 60 26 7, VI 36 22
12, 22| I 30 17, 27| VIII 50 26

3, 13,| | 40 8, 18,| IX 28 10
23 4, V 25 28 9, X 62 16

VYcioBre MPOYHOCTH NIPU KPYUCHUH  Tip = MED < [Tip]
Wp

rae Wp — noJisipHblii MOMEHT CONIPOTUBIICHUS CEUEHUS

[Tp] — IOTTyCcKaeMoe KacaTeNbHOE HaINpsDKEHHE

KpyTsmuii MOMeHT onpenensercs 1o ¢Gopmye :

Mkp =P
®
rae P — MOIHOCTB, ® — yIiIoBasi CKOPOCTb

CnenaTb BBIBOJI 110 paboTe:

Tema:2.5 U3I'Ub

MMPAKTUYECKOE 3AHSATHE Ne 6

Tema 3ansitusi: [loctpoeHue smop NonepevyHbIX CUil U U3rMOArOIIUX MOMEHTOB
Henp paldoTbl: HAYYUTHCS CTPOUTH SMIOPHI MOMEPEUYHBIX CHUJI W HW3rMOArOLIUX
MOMEHTOB,.

3AJJAHUE. Jins 3anmaHHod aAByX omnopHoi Oanku (puc. 1)

ONPEJEIUTh PEAKIIMU ONOP, TOCTPOUTH SIIOPHI MOMEPEUHBIX CHUIT U

u3rudaromux MOMeHTOB. I[lomoOparh M3 ycnoBUS MPOYHOCTH HA

U3ru0 pasMepbl MONEPEYHOr0 CEYEHUs MPSAMOYTOJIbHUKA WM

Kpyra, NpuHsB s npsimoyroiabHuka h = 2b. Cuurars [ay] = 150

MIIa.

JlanHble 7151 pa3IMYHbIX BAPUAHTOB yKa3aHbl B Ta0. 1.

Kpydennem Ha3bIBalOT TaKoW BHJ Harpy>keHus Opyca, MpU KOTOPOM B €ro
MOTIEPEYHBIX CEUCHUSX BO3ZHUKAET TOJHKO OJUH CHUJIOBOM (HaKTOp — KPYTSIIHA
MOMEHT M.

KpyTsimwmit MmomeHT M., B NMPOU3BOJIHLHOM TONEPEYHOM CEYEHUU Opyca paBeH
anreOpandeckoil CyMMe MOMEHTOB, ACHCTBYIOIIUX HA OTCEYCHHYIO YacTh Opyca.



Kpyrsmuii MOMEHT CUMTAETCS TMOJIOKUTEIBHBIM [0 YAaCOBOM CTPEIIKE W
OTPULATEIIbHBIM — IMPOTUB YaCOBOM CTPEIKU

Tabmuna 1
Bapuaunrsl Ne pucynka Fi, xH F2, kH M kH m
1,11,21 I 10 5) 25
2,12,22 I 12 8 20
3,13,23 Il 30 15 30
4,14,24 v 18 20 40
5,15,25 V 16 22 35
6,16,26 VI 15 24 45
7,17,27 Vil 8 10 8
8,18,28 VIl 4 14 6
9,19,29 IX 10 10 12
10,20,30 X 5 8 3




Puc.1
Cnenatb BBIBOJ 1O padoTe:

3Pa3nen JETAJIN MAILIUH

Tema 3.2 Mexanu4eckue nepeaadu

INMPAKTUYECKOE 3AHATHUE Ne 7

Tema 3ansTusi: 3ybuartas nepeaaya.

Leanb padoThl: yriyOUTh U 3aKpenuTh 3HAHUA MO TeMe «3y0Odaras mepenaday MmyTem
IPAKTUYECKOr0 pEelIeHUs 3aay.

3AJIAHUE. PaccuurtaTh Ha KOHTAaKTHYIO MPOYHOCTh KOCO3YOYHO IUIMHAPUYECKYIO
3yOuaryro mepenady Juis MpPUBOJA JICHTOUYHOTO KOHBeWepa. [laHHble A pa3iuyHbIX
BapUaHTOB yKa3aHbl B TaOI. 1.



Tabmmma 1

Bapuant PvkBt | nv o0/MuH 12, 00/MuH p.rpan HB
1 10 1Q00 250 10 300
2 14 1400 350 8 250
3 8 1400 440 12 300
4 5 1800 450 10 300
5 12 1200 300 10 200
6 20 750 250 15 220
7 40 1000 200 20 280
8 30 3000 600 10 350
9 4 1500 500 10 300 -
10 3 720 180 10 320
11 2 625 125 15 350
12 7 800 200 12 250
13 15 500 125 12 270
14 20 600 150 10 300

Bapuant Pv kBT Ny 00/MuH 2, 00/MUH | p.Ipar, HB
15 28 1200 400 10 280
16 36 850 170 10 350
17 40 - 3000 1000 10 300
18 18 2500 1000 12 250
19 50 1500 750 16 270
20 100 800 400 20 260
21 20 1600 400 15 300
22 22 3000 750 15 250
23 45 1500 300 10 280
24 500 575 115 10 270
25 3 2500 500 10 300
26 10 2400 800 10 300
27 12 1200 400 10 250
28 16 1600 400 12 250
29 80 1100 220 16 280
30 80 1700 420 14 300




METOAMYECKHNE YKA3AHMA
Heo0Oxoaumo TBEpAO YCBOUTH, UTO TAKOE MOIYJIb M YTO B KOCO3y0oil mepemaue
2 MonyJs: HOPMaJbHBIM U TOPLIEBOM. B 0CHOBE pacuera JeKUT HOpMaJIbHBIM MOIYJIb
Mn.
[Tpumep. BrinmonHuts pacuer koco3yOol neperayu, eciiv 3a/1aHbl CIETyoue
napaMeTphl:
P1=10xBr;
nN1=1000 o6/MuH;
N2=400 00/MuH;
HB=300;
p=20°.
Pemenne. 1. CocraBnsiem
KHMHEMaTHYECKyl0 cxemy (puc.l)
2. OnpenenseM I0MyCKaeMOe KOHTAKTHOE HANPSHKEHUE € YYETOM, UTO KOJIECO U
IIECTEPHS BBIMOJHEHBI W3 OJIHOTO  MaTepuaja M C OJJUHAKOBOU TepMOOOpPaOOTKOM.
[Ipenen BBIHOCIMBOCTHU

oy =2HB +70 = 2e 300+ 70 = 670 Mlla

I[OHYCK&@MOG KOHTAKTHOC HAIIPAXKCHHUC

7
o, ]= Zro = 870 600 w74
S, 11
I'me Sv=1,1 — ko3 punHeHT 3anaca MPOYHOCTH 110 KOHTAKTHBIM HAIIPSKCHUSIM.
3. OnpenensieM nepeaTouHOe OTHOIIICHUE:

_ono_ 1000 o
n, 400
4. OnpenenseM yIriaoBble CKOPOCTH:
o, = 7r381 _ 314 3001000 _ 105 pawlc
lecreprs
o, 105 ]
w, _T_2_,5_42 pan/c 1 1L ”I’Tl_/
5. OnpenensieM Bpallaroue MOMEHTHI: Tt T r N
Ha 6picTpoMm Bay -
y
3 3
Tl:10 P_10°210 o) pan T
@, 105 NP ME
Ha tuxom Bany / 1" [T
To=Tiin = 952-2,5-0,96=228,5 Hwu Koneco//—

VYuuteiBad, yto KII/[ nepenaun P

n=nsn.,? =098 -0,99*=0,96;
rae 1 3=0,98 — KI1/] 3y6uaroit maper; 1) n=0,99 - KIIJ] ogHO#M mapsl MOAMIAITHAKOB.
1. OmnpenensieM TpeOyeMOE MEKOCEBOE PACCTOSTHUE 3y0OUaroi nmepeaayn ayw :

_ T K
A0=4300 (i+1) o] —L
Val [GH]



rae Kup— xoa¢pdunment nepaBHomMepHocTH Harpy3ku konec; ¥.=0,42 : 0,8 —
K03 pHIMEHT MUPUHBI Kojieca (uIst mpssMo3yosix koec Wa= 0,2 : 0,4).
[Tpu cummeTpuuHoM pacnonoxeHuu koinec Kup=1,03 .
[Tpunumaem, ¥.= 0,5,
[Toncrapnsiem 3HaueHus ( oOparure 0codoe BHUMAaHKUE HA pa3MepHOCTh: T1=95,2
H-m,
[6:]=600 MITa=600 -10° I1a) :

95 ,2 o1 03
aw-4300 (2 5+1) 3

=0132
0, 502, 5(600 10 °f
OxpyriiseM 10 CTaHAapTHOTO pa3Mepa U MPUHIMAEM
aw =140MM.

CranmapTHbIE pa3Mepbl MEKOCEBOTO PACCTOSHUS MPUHUMAIOTCS U3 Psla YUCeT
50, 63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200, 224, 250, 280, 315, 355,
400, 450, 500, 560, 710, 800, 900, 1000.
7.0npenenseM HOpMaJIbHBIM MOAY/Ib 3aIlCTUICHUS:

Mn=(0,01+0,02) as=(0,01+0,02)-140= 1,4+2,8 mm.
[To cTanmapTy nmpuHEMaeM Mp=2 MM.
Monynbs UMeEeT ciaeayrolue CTauaapTHeie 3Hauenus : 1; 1,25; 1,5; 1,75; 2; 2,5; 3;
3,5;4;5; 6; 8.
8. OnpenensieM yucio 3yobeB. CymmMapHOe 4HUCIIO0 3yOheB

2a cos
7, = wm ﬂ= 2 014(; 00,94=132

n

(mo 3amanuro f=20°, cos20°=0,94).
UYucno 3yObeB MeCTEpHA

Z, 132
Yucno 3yObeB Koseca L= i+l 25 +1

71 =7x- 21=132-37=95
YTouHsIEM EPEAATOYHOE YUCIIO:

z 95
PacxoxieHre He3HAUUTENbE U =——= 7 2,57

22
CKOppEKTHpPYEM yroJl HAKJIOHA 3VOBEB :

Z. M
s gl M 132 02
2a 25 +1

(0]

= 0943

VYron Haxoaum o tadnuiie bpanuca unu ¢ TOMONIBIO KOMITBIOTEPA.

9. OnpenensieM reoMeTpUUYECKUE pa3Mepbl Kosec. JruameTpbl HadaIbHBIX
OKPYKHOCTEM

d, - Mz, _ 2 037=
cos B 0,943
mz, 2 9%

cosf 0943

80 mm

d, = = 200 wum



YTouHsieM MEXOCEBOE DACCTOSTHUE
d, +d 80 +200
a,= — 2= = 140 mm
2 2
Pesynbrar momydaercst paBHBIM MPUHITOMY CTaHAAPTHOMY pasMepy ,

CJIEIOBATENIbHO PACUYET BBIMOJIHEH BEPHO.
JlnameTpsl OKPY>KHOCTEH BBICTYIIOB
da1= d1+2mn=80+2‘2=84 MM,
da2= d2+2my=200+2-2=204 mm.
JlnameTpel OKpyKHOCTEN BIIaAUH
dr1=d:-2,5m,=80-2,5-2=75 MM,
dr2=d2-2,5m,=200-2,5-2=195 mm,
[ITupuHa koneca
b= Y. -aw=0,5-140=70 mm
J171 KOMITEHCAIIMU HETOYHOCTEH MOHTa)Ka IIECTEPHS JeAaeTCsl HECKOIBKO IIHPE:
bi=b2+10=70+10=80 mm.
Bricora ronoBku 3y6a
ha = Mn== 2 mm.
Bricora HOXKH 3y0a
hi=1,25mn = 1,25 -2= 2,5 mm.
[Tonuas BwIcOoTa 3y0a, paBHas TIyOMHE BPE3aHUs MPHU TOJPE3KE 3yOhEB,
h= ha+h;=2,25mn=2,25-2=4,5 mm.
Hopmanbnsiil mar
pPrh=mmn=3,14-2=6,28 mm.
PannanbHbli 3a30p B 3allEIUIEHUN
cr=ht- ha=2,5-2=0,5 mm.
bokoBo 3a30p B 3alEIUICHUA
0=0,05mn=0,05-2=0,1 mm.
2. BrruepunBaem cxemy 3anerieHus (puc.2)

Caenatb BbIBOJ 11O paboTe.



Kpurepuu ouenku
«3a4yeT» CTaBUTCS B Clly4ae, €CIIM BCE TEOPETHUYECKUE BOIPOCHI M MPAKTUUECKUE
3aJlaHds PACKPBITBl W PEIICHBI MOJHOCTHI0. [Ipy BBITTOJIHEHHH TMPAKTHYECKOTO
3aJIaHusl CTYJIEHT OOOOIIMJI paHee YCBOCHHBIC 3HAHUS U CHAENAl CBOM BBIBOJABL. K
3aJ1a4aM IPHUBEACHBI MTOSICHEHUS, TOCTPOCHBI rpadukH (T/I€ 3TO TPeOYET yCIOBHE)

«He3aueT» cTaBUTCS B TOM Clly4ae, €CJIM TEOPETHYECKUE BOMPOCHI HE PACKPBITHI.
3anauu peuieHsl Ha 50%.

JlabopaTopHbie padoThI

Tema 1.2. Iliiockasi cucTeMa NPOM3BOJIBHO PACIOJIOKEHHBIX CHIL.

JlabopaTopHoe 3ansitue Nel

Tema 3ansiTusi: OnpenencHue TJIABHOTO BEKTOpPAa W TJIABHOTO MOMEHTa MPOM3BOJIBHOW TIIIOCKOM
CUCTEMBI CHUIL.

Heapb padoThl — mpousBecTH rpaduueckoe U aHATUTUYECKOE MPpUBeAcHHE (YIPOIIEHUE) MIOCKON
CHUCTEMBI IIPOU3BOJIBHO PACTIONOKEHHBIX CHII K IAHHOW TOYKE; IPOBEPUTH OMBITHBIM ITyTEM
TJIaBHBI MOMEHT M BEJIMYMHY TJIABHOTO BEKTOPA; BBISIBUTH MPU3HAKH YPABHOBEIICHHOW CUCTEMBI
CHIL

Pucynok 9

. TeopeTnyeckoe o6ocHOBaHuUe. B peabHBIX YCIOBUAX K T€IY MOTYT OBITh MPHUIIOKEHBI CUJIIBL,
IIPOM3BOJIBHO PACIOIOXKEHHBIE Ha IIIOcKocTU. Ha puc. 9, @ nokaszaHa cucrema cui, JMHUH
JENCTBHUS KOTOPBIX HE EPECEKAIOTCs B OJJHON TOUKE U HE MapaljieIbHbl MEXy cO00. DTO U ecTh
IIPU3HAKU IPOU3BOJIBHO PACIIONOKEHHON CUCTEMBI L. MccieqoBanne Takoil CUCTEMBI CHTT
HAUMHAIOT C IPUBEACHUS CHJI K TOUKE, JIeKallled B TOH e MI0CKOCTH.

B o6miem ciryyae manHasi cucTemMa CHII 3aMEHSETCS SKBUBAJICHTHON CHCTEMOM, COCTOSIIIIECH U3
OJIHOM CHUJTBI — TJIABHOTO BeKTOpa R' 1 0HOM mapbl, MOMEHT KOTOPOI HAa3bIBAIOT ITABHBIM M O M €
H T 0 M MQ 3aJlaHHO¥N CUCTEMBI CHJI OTHOCHUTEIBLHO 1IeHTpa npuBenenus O (puc. 9, 6).

HpI/IBeZIeHI/IC ILTOCKOM CHCTEMBI CHJI K ﬂaHHOI;'I TOYKEC MOYKHO IMMPOU3BOJUTH IBYMS crocobaMu:
Fpa(bI/I"ICCKI/IM 1 aHAJIUTHUYCCKHUM.

[TocnenoBarenbHOCTh ACHCTBUI TP ONPEEICHUN TTIABHOTO BEKTOPa aHAJIOTMYHA TOH, KOTOpast
ykazaHa B Tabi. 1 u 2. OnpezaeneHue rIaBHOrO MOMEHTA CUCTEMBI CHJI OCHOBAHO Ha TpaBuUIIe
CJIOKEHHMSI TTap CHJI: MOMEHT Pe3yJIbTUPYIOLIEH Maphl paBeH ajareOpandyeckoil CyMMe MOMEHTOB
3aJJaHHBIX CHJI OTHOCUTENHHO TOUYKH O:



M,=M,+M +...+M, =Ph, + P,h, +...+ Ph, tne M, — rnaBusiii Moment, Hm; Pi — 3agantbie
cuibl, H; hi— ompesku neprneHankyaspos,
OIYIICHHBIX U3 TOYKH NPUBEICHHS Ha JIMHUIO ISHCTBUS CUJI, M, CM, MM.

[TocnenoBarenbHOCTh AEUCTBUIM TPUBEACHUS K TOUKE IIJIOCKOM CUCTEMBI IPOU3BOJIBHO
PacToJIOKEHHBIX CUJT YKa3aHa B Ta0I. 5

Tabmuma 5

[TocnenoBarenbHOCTh AEHCTBUI MPUBEICHUS K TOUKE MJIOCKOM CHUCTEMBI POU3BOJIBHO
PAacMOJIOKEHHBIX CUIT

Ner/it HanmenoBanue onepanuii

1 N300pa3uth cxemMaTHUECKU TENO U
3aJIaHHBIC CHJIBI

2 Bri6pats Touky npusenenus O B
IIJIOCKOCTH ievcTBUs cuil. [IpuinoxuTe B
Touke O BE POTUBOIIOJIOKHBIE

< -

cunel 1 u > | paBmble 0 MOmyIIO

CHIIC F; W HaIIpaBJICHHBIC ITapaJIJICIIBHO

eil. AHaJIOTUYHbIE OllepalK IPOU3BECTH
JUISL BCEX 1 CUIL

3 | U3 rouku npuBenenuss O BOCCTAHOBHUTH
HEePIEeHANKYJIAPHI K THHUH ICHCTBUA
KaxJ101 cuiibl. OTMETHTB OTPE3KH ITHX
HEPICHIUKYJISPOB Nt KaK Iie4n cui
OoTHOCUTENBHO TOUKH 0. OTMETUTH
YepTOYKaMH CHIIBI, 00pa3yIomIne mapy.
Bennuuny ruteda hi usmepurs o yeprexy
WJTH BBIYMCITUTD aHATUTHYECKH

4 JJist cuCTeMBI CXOSIIUXCS CHII,
MIPUBEICHHBIX K TOUKe O, TOCTPOUTH
CWJIOBOI MHOTOYTOJILHUK U HAWUTH TJ1aB-
HBII BeKTOp R' Kak reoMeTpudeckyto
CyMMY 3THX CcHJI (cM. Tabn. 1) wiun
BBIYHCITUTH BEJIMYUHY W HAIPABICHHUE
TJIABHOTO BEKTOPA METOJIOM MPOEKITUH T ,
_ I ormaBHOTrO BEKTOpaA METOIOM
[Ipoekunii

5 | IlpousBecTu anredpanyeckoe CI0KEHHE
MOMEHTOB TIap CHJI, T.€. HANTH TJIaBHBIN
MOMCHT CUCTEMBbI CUJI OTHOCUTCIIBHO
BBIOPAHHOTO IIEHTPA MPUBEICHHUS.

6 s cy4das,




7% —
R #0,M, #0y RlgoccTanoBUTH

. d =M, /Rl
MEPIICHANKYJISAP JJIMHOU ,

gepe3 KOHEIl 3TOT0 OTPe3Ka MPOBECTH

Korja

nuHMIo, apainensayio RU, i na sroit
JVHHUM OTJIOXKUTH BEKTOP

PaBHOAECHCTBYIOIIEN CHJIBI R , Ipr4emM
JTUHUS JIOJKHA pacrosiaraThCs
OTHOCHUTEIBHO TOUKH O TakK, YTOOBI
paBHOACHCTBYIOIIAs CHJIA R cospasana
MOMEHT TaKOI'0 K€ HalpaBjeHus1, Kak Mo

HpI/I IMPUBCACHUHN CUJT K KaKo#-1100 TOYKE, IIIIOCKOCTHU MOI'YT BCTPECTUTHCA CICAYIOIINE ClIydaun:

—
a) cucTeMa CHJI IPUBOIUTCA K TIIABHOMY BEKTOPY M IlIaBHOMY MoMeHTy: R 7 0,M, #0

0) cuctema .cuj IPUBOJUTCS K OJIHOM paBHOAEHUCTBYIOLIEH — IJIaBHOMY BEKTOPY CUCTEMBI:
-0
R #0,M, =0

-0
B) CHCTeMa IIPUBOJUTCA K T1ape CHJI, MOMEHT KOTOPOii paBeH rinaBHOMy MoMeHTy: R =9 Mo #0
Ha puc. 9, 6 mokasan riiaBHbIN BEKTOP Y TJIABHBIA MOMEHT
[IpousBeneM SKBUBaJIEHTHOE MPEe0OPa30BaHUE TJIABHOTO MOMEHTA TAKUM 00pa3oM, YTOOBI MOTYJIb
d =M,/RI

cHJ1, 00pa3yroIux napy, Obu1 paBeH MOJIyJII0 TJIaBHOTO BekTopa. Ilpu 3ToM mieuo napsl
Pacnonoxum napy cui tak, 4ToObl cHila OblIa HAalIpaBJIeHa B CTOPOHY, IPOTUBOIOI0KHY O

rinaBHOMY BeKTOpy. [Ipu 3ToM B Touke O OKaXyTcsl IB€ CHIIbI B3aUMHO
MIPOTUBOIIOIOKHBIE, paBHBIE 110 MOJIYJIIO U HAIIPABJICHHBIE MO OJTHOM MpsiMOid. Tak Kak 3TH CUIIBI
ypaBHOBEUIEHBI, KX MOKHO OTOpocHTh. Crie0BaTeIbHO, OTHOCUTENHHO TOUKH O1 CUCTEMa CHJT
MIPUBE/ICHA K OJJHOM PaBHOJCHUCTBYIOILICH.

TakuMm oOpa3om, B TOM ciIy4yae, KOT/a IVIaBHbIN BEKTOP U TJIaBHBI MOMEHT HE PABHBI HYJIIO, MOKHO
HAWTH TaKylo JMHUIO, BI0JIb KOTOPOIl BCS CUCTEMa CHII MOXKET ObITh ypaBHOBEIIEHA OJTHON CHIIOM.

HeO6XO)II/IMBIM H 10CTAaTOYHBIM YCJIOBUEM pPaBHOBECUA CUCTEMBI CUJI, IIPOU3BOJIBHO
PacCIoOJIOKCHHBIX B IIJIOCKOCTH, SABJISACTCA PaBCHCTBO HYJIIO I''TABHOT'O BEKTOpPA U ITIABHOI'O MOMCHTA

0
OTHOCHTENBHO JI060T0 IeHTpa npuseaenus: & =9 Mo =0

SKCHepI/IMeHTaHBHaH IMPOBEPKaA MPABUIIBHOCTHU OMPEACIICHUS T'TIaBHOT'O BEKTOPA U I'JIAaBHOT'O
MOMEHTA IIJIOCKOM CHCTEMBI IMPOU3BOJIBHO PACIIOJIOKCHHBIX CHUJI MOXKET OBITh MIPOU3BCJACHA HA

YCTaHOBKE, [TO3BOJISIOIIEH BOCIIPOM3BECTH 3aJaHHBIE CHJIBI U ITAPhI CHJI M HAXOUTh BEJIMYUHY U
HaIlpaBJICHUE YPAaBHUBAIOIIEH CHJIBI.

YceranoBka uisl HenbITaHUA. CxeMa yCTaHOBKM MTOKa3aHa Ha puc. 8. OCHOBHBIMU JI€TaNIIMU
YCTaHOBKH SIBJISIFOTCS TUCK 1 C OTBEPCTUSMH U TPY3HUKH 2, CO3/IAIONINE 3aJJAaHHYIO CHCTEMY CHII.
Tpebyemoe HanpaBiieHHE CUJI JOCTUTAeTCs yCTAaHOBKOM MOABHMKHBIX OJIOKOB 4, uepe3 KOTOpble
NEepeKUHYThl THOKHE HUTH, COEeTMHEHHBIE C TPY3UKaMH U KPIOUKaMU 3, BCTaBJICHHBIMH B OTBEPCTHUS



nucka. [ TaBHBIN BEKTOP ypaBHOBEIINBACTCS PEaKIMeH mayblia 5. YpaBHOBEIIMBAIOIIUN MOMEHT
CO3/aeTcs IPy30M, YCTAHOBJICHHBIM TaKUM 00pa3oM, YTOOBI MOMEHT €r0 OTHOCUTENFHO TOUYKH OCU
BpaIeHus AUCKa ObUT paBeH TJIABHOMY MOMEHTY CHCTEMbI CHUJI OTHOCUTEIBHO 3TOH )K€ TOUKU U
HaIlpaBJIEH IPOTUBOIIOIOKHO.

[Topsimok BeimoHEHUST pab0Thl. O3HAKOMHUTHCS C YCTPOMUCTBOM YCTAaHOBKH JIJIS
SKCIICPUMCHTAJILHOTO UCCIICIOBAHUSA IJIOCKOU CUCTEMBI IMPOU3BOJIBHO PACIIOJIOKCHHBIX CHUJI. B
OTYET 3amucaTh BEJIMYMHY U HaIpaBJIeHHUE CUl, 00pa3yIonux AaHHyIo cuctemy. Crucrema cui
BBIOMpaeTCs 1o Tabi. 6 B COOTBETCTBUU C BAPHAHTOM 3ajaHus. LIeHTp npuBeneHus Uit Bcex
BApUAHTOB 3aJlaHus — Touka O.

[Toctpouts B Macmitade 3afanHyto cuctemy cui. [IponsBectu Bce He0OOXOUMBIE TOCTPOCHUS IS
ONpeJIeJICHUS TJIABHOTO BEKTOPA U IIIaBHOTO MOMEHTA OTHOCUTEJIBHO JIAaHHOM TOUKH 8 TOU
MOCIIeI0BATEIBHOCTH, KOTOpas yKazaHa B Tabi. 5. Onpenenuts rpaduyecku BeIMUUHY U yToJl
HaKJIOHA IJIABHOTO BEKTOPA, YNCICHHOE 3HAaUeHHUE U HalpaBJieHUE, [NIaBHOI'O MOMEHTA.

BprunciauThs BeTMUMHY U HallpaBJI€HUE TJIABHOTO BEKTOPA U IJIaBHOI'O MOMEHTA aHAJIUTHYECKHU.
CpaBHHUTH pe3yJIbTaThl, MOJTYyYEHHBIE TpaUUEeCKUM U aHAIUTHYECKUM crioco0amu. Pacxoxenue
MEXTy BEIMYMHAMMU, [TOJTYYCHHBIMH JIBYMS Pa3IMYHBIMU CIIOCOOAMHU, HE TOJDKHO npeBbimaTh 10%,
B IIPOTUBHOM CITy4ae HY»HO ITPOBEPUTH MOCTPOCHUS U BHIYUCICHUS U BBIIBUTDH OIIUOKY .

B 3aBuCHMOCTH OT 3HAYCHHI IJIaBHOTO BCKTOpA U I'NTAaBHOI'O MOMCHTA OIPCACIUTD
YPaBHOBCHIMBAIOIIYIO CUCTEMY CHUII. B Tom ciIydae, €Cliu I'J1aBHBIN BCKTOp U IJIaBHBI MOMEHT

MOPO3HB HE PaBHBI HYJIIO, T. €. , HAlTH TUHUIO IeWCTBUS PAaBHOICHCTBYIOIIEH CUIIBI.

[IpousBecTr SKCIIEPUMEHTATIBHYIO IPOBEPKY MOIyUYEHHBIX Pe3yIbTaToB. B nannoii padore
IIEHTPOM IpuBeeHNs BbIOHpaeTcs Touka O, Jiexkalnas Ha OCH HEeTIOIBH)KHOTO Hajiblia 5 (cM. puc.
8). Ha aToM e manblie CBOOOHO YCTAaHOBIJICH JAUCK /, IOATOMY TJIaBHBIN BEKTOp Bcerna Oyaer
YpaBHOBEILECH peakiye nabla.

YtoObl ypaBHOBECHUTD INIABHBI MOMEHT, CJIEAYET MpU MOMOIIH IrPpy3a MPHIOKUTh K JUCKY MOMEHT,
YHCJIEHHO PaBHBIN INTaBHOMY MOMEHTY Mo, HO HalpaBJI€HHBINA B TPOTUBOMOJIOKHYIO CTOPOHY.

Ecnu rimaBHBIN BEKTOP U TJIABHBI MOMEHT HE PABHBI HYJIIO , 3aJJAHHYIO CUCTEMY CHUII
MO>XHO YPaBHOBECUTB OJTHOM CHJION (CcM. TalI. 5, 1. 6). B 3TOM cityuae mpu moMoriu

rpy3a 6, kprouka 3 ¥ moaABMWXHOTO 0710Ka 4 (cM. puc. 8) K TUCKY 1 MpHKIIagbIBacTCs
.ypaBHOBeLINBAIOIIas cuiia TpedyeMoil BennyuHbl U HanpaBieHus. Otder o padore. 1. Homep
BapuaHTa 3aanus (mo Tabmn. 1.6)... Macmrab cun Kp=...H/MM; Maciitab TUHEHHBIX pa3MepoB.
N3o006paxkenune 3a1anHOM crucTeMbl cuil. [laHHbIe:

P =.., =.,x, =.,¥ =.
P, =.,0, =.,x, =...,Y, =...
P3 Feenly =Xy = Y3 S

Touka npuBeneHus. ..

2. IlpuBeneHune 3a1aHHON CHCTEMBI CHIT K TOUKE (CM. Tabi. 5) — rpaduueckoe, aHaTUTUIECKOE.
3. BeninunHa M HanpaBJIeHHE TJIABHOTO BEKTOPA U TJIaBHOI'O MOMEHT-Ma, OTIPEIEIEeHHBIX
rpadM4ecKUM M aHATUTHYECKUM CIIOCOOAMHU:

4. CpaBHEHHUE pe3yJIbTAaTOB, MOJYYEHHBIX IPahUIeCKUM U aHATUTUYECKUM CIIOCOOaMMU:

5. Omnpezenenue Moja0KeHUsl IMHUU JEUCTBUS paBHOJEHCTBYoMEH cuibl R (cm. Tabm. 1.5, m. 6)
JUIs Cllydasi, Korja.

Brruucnenue paccTossHMs OT HEHTpa NPUBEACHMS 10 JIMHUM IEUCTBUS PABHOICUCTBYIOLICH;



6. Cxema npubopa Jy1si SKCIIEpUMEHTAIbHOM MPOBEPKH INIaBHOTO
BekTopa R' 1 rmaBHOrO MoMeHTa Mo.

7. BBIBO/I O COOTBETCTBUM PE3YJIbTATOB, MIOJYYEHHBIX PACUYETHBIM U
OTIBITHBIM ITyTSMHU.

8. OTBETHI HAa KOHTPOJIbHBIE BOIPOCHI.

Tema 2.4. CaBUT U KpyYeHHe

JlaGopaTtopHoe 3ansitne Ne2

Tema 3ansaTusi: OnpeneneHyue quamMeTpa Bajla U3 yCJIOBUS IPOYHOCTH IIPU KPYUEHHH.

Leapb padoThl: HAYYUTHCS BBIIOJHATH IPOEKTUPOBOYHBIE U IPOBEPOUYHBIE PACUETHI KPYIJIOTO
Opyca AJisl CTaTHUECKHU ONPEISIMMBIX CUCTEM, IPOBOJUTH IPOBEPKY HA HKECTKOCTD.

Jl1s ctanbHOrO Bajia Kpyrjoro nonepeyHoro ceYeHus! OnpeieanTb 3HaU€HUsl BHEIIIHUX MOMEHTOB,
COOTBETCTBYIOIIUX NEPeAaBa€MbIM MOILITHOCTSIM, U YPaBHOBEILIEHHBIN MOMEHT (Tabu.7.1 u
Tabm1.7.2).

[TocTpouts 310py KpyTSAIIKUX MOMEHTOB I10 JJIMHE BaJIa.

Onpenenuts JuaMeTphl Bajla IO CEYEHUSIM U3 pacueToB Ha MPOYHOCTD U )KECTKOCTh. [lomyueHHbIN
00BN Pe3yIbTAT OKPYIIIUTE 10 ONMXKAMIIero YeTHOTO UM OKaHYMBAIOIIETOCs Ha 5 yucia.
[Ipu pacuere UCIONIB30BATH CICAYIOMINE JAHHBIC: BAJl BPAIIAETCS C YIIIOBOM CKOPOCTHIO 25 pan/c;
MaTepua Bajla — CTallb, I0Ilyckaemoe Hanpsbkenue kpydenus 30 MIla, mongyns ynpyroctu npu

casure 8 « 10* MIla; nomyckaemslii yron sakpyuusanus [ | = 0,02 pan/m.

[IpoBectu pacuer 1 Bajia KOJIbLEBOro cedeHus, npusss ¢ = 0,9. Cnenatb BEIBOIBI O
1€J1eCO00Pa3HOCTH BBIMIOJIHEHUS Bajla KPYTJIOrO WIN KOJIBLEBOIO CEUEHMsI, CPABHUB ILIOLIAAN
NIOTIEPEYHBIX CEYEHUH.

Teopemuueckoe obocnosanue

Kpyuenuem Ha3biBaeTCsl Harpy>keHue, Ipu KOTOPOM B MIONIEPEYHOM CEUEHHH Opyca BO3HHKAET
TOJIBKO OJIMH BHYTPEHHUI CUIOBOU (haKTOp — KPYTALIUI MOMEHT. BHEIIHUMU Harpy3kamMu TaKxe
SIBJIIFOTCSI IBE€ ITPOTUBOIIOJIOKHO HAIIPABJICHHBIE N1aphl CUIL.

Pacripenenenue kacatenpHbIX HANPSHKEHUH 110 CEUEHUIO MpU KpydeHuu (puc. 7.1)

KacarenpHOoe HanpsKeHUE B TOUKE A

Puc.7.1
TA = M}pA,
g (7.1)
rac — PaCCTOAHUC OT TOYKHU A 0

LIEHTpa CEUYEHUSI.
YcnoBue NpOYHOCTH MPU KPYUESHUN

M 2
2 =W—k <[z, w, _m ~0,2d°

P : 16 (xpyr), (7.2)

(rxomb110), (7.3)

rae Mx — KpyTsimuii MOMeHT B ceuenuu, H-m, H-mm;
Wp — MOMEHT CONMPOTHBIEHHUS NIPH KPYUEHUH, M°, MM>;
[T<] — nomyckaemoe Hanpsikenue pu Kpydenuu, H/m?, H/vm?,
Ilpoexmupoeounslii pacuem, onpeoeneHue pamepos NOnepPeuHo20 ce4eHus



Ceuenune — xpyr:

Ceuenne — Koapno:

(7.4)
riae d — HapyKHbII IUAMETpP KPYTJIOro CeUCHHS;
dsN — BHYTpEHHUI AUAMETP KOJIBIEBOro ceueHus; ¢ = dek/d.
Onpedenenue payuonaibHO20 PACNONONHCEHUA KOIEC HA ALY
PannonasibHOE pacnosio;KeHue KoJIeC — PacloyIoKEeHNE, IIPU KOTOPOM MaKCUMAaJIbHOE 3HAUYEHUE
KPYTSILEro MOMEHTA Ha BaJly — HaMMEHbIIEE U3 BO3MOKHBIX.
J1s 5KOHOMMHU MeTajula ceuyeHre Opyca peKOMEH IyeTCsl BBIIIOJHUTD KOJIBLIEBBIM.
Ycnosue scecmkocmu npu kpyuenuu

; G=0,4E (7.5)
rne G — Moxyns ynpyroctu npu casure, H/m?, H/vm?;
E — MoJyJb YIPYTOCTH 1IpK pacTsikenuu, H/m?, H/mm?,
[po] — momyckaemsrit yrou 3akpyuuBanus, [@o] = 0, 54-1 rpag/m;
Jp — HOJAPHBI MOMEHT MHEPLUHU B cedeHuu, M*, Mmm?,

. _ ’.ﬂ'd4 —~ . 4 32\711
Jp%m, Jp-—§§“~0,1d4 (xpyr); d2= \/_7;

4
Tp = %‘;—-(1 —c') (xomeuo);  d 3 ¢ 325 _
‘ =) (7.6)
Ilpoekmuposounsiit pacuem, onpeoenenue HapyHcHOe OUAMempa ce4eHus
Ilopaook eévinonnenusn pabomot
1. TocTtpouts 31I0py KpyTSIIKUX MOMEHTOB I10 JJIMHE BaJia JAJisl IPEII0KEHHON B 3aJaHUN
CXEMBI.
2. BriOpatp panmoHaIbHOE PacIoNOKEeHUE KOJIeC Ha BaJly U NabHEHIIINE pacueThl IPOBOIUTH
JUIsl Bajla C pallMOHAJIbHO PACIIOIOKEHHBIMU IIKUBAMHU.
3. Onpenenuth NOTpeOHbBIE AUAMETPHI Bajla KPYTJIOTo CEYEHHsI U3 pacdyeTa Ha MPOYHOCTh U
KECTKOCTb U BBIOpaTh HAUOOJIbIIEE U3 MTOJYUYEHHBIX 3HAUEHUH, OKPYTJIUB BEIMUUHY JTHAMETPA.
4. CpaBHUTB 3aTpaThl METAJUIA IS CITy4dast KPYIJIOro U KOJIbLEBOro cedeHnd. CpaBHEHHUE MPOBECTH
IO IJIOLIA/ISIM NTONIEPEYHBIX CEUEHUI BAJIOB.
[Tnomanu BajgoB paccuuTaTh B HauOoJiee HArpy>KEHHOM CEYeHHH (110 MaKCUMAaJIbHOMY KPYTAILIEMY
MOMEHTY Ha JII0OPE MOMEHTOB).
Konmponsuwie éonpocoi
Kakue nedopmarii BOZHUKAIOT NPH KpyueHUH?
Kakue runotessl BBIMOIHIIOTCS NpU AeQopMaliu Kpy4eHus?
W3MeHAI0TCS U IJIMHA U JUaMETp BaJjla 110CJI€ CKPYYUBaHuUsA?
Kakue BHyTpeHHHE CUIIOBbIE (PAKTOPBI BOZHUKAIOT MPU KPYUEHUH?
YTo Takoe panMoHaIbHOE PacIoyIOKEHNE KOJIOC Ha Bary?
Yro Takoe nossipHbIi MOMEHT uHepuun? Kakoi ¢puznueckuil CMbICT UMEET Ta BETUYHHA?
B kakux enqununax nsmepsercs?
Ilpumep evinonnenusn
Jnis 3aganHoro 6pyca (puc.7.1) MOCTpOUTH 3MMIOPBI KPYTAIIMX MOMEHTOB, PALlMOHATBHBIM
PacoJI0KEHUEM IIKMBOB Ha Baly JOOUTHCS YMEHBUICHHS 3HAUE€HUSI MAaKCHUMaJIbHOTO KPYTSILEro
MoMeHTa. [TocTponTs 3mI0py KpyTAMIMX MOMEHTOB IIPH PALlMOHAIBHOM PACIIOIOKEHUH NIKUBOB. 13
YCJIOBHS IIPOYHOCTH OIIPEAEIIUTh JUAaMETPhl BAJIOB JUIsl CIUIOIIHOTO U KOJIBIIEBOI'O CEYECHUM, TPUHSB

d.

£ =0,5
c=d . CpaBHUTH NIOJyYEHHBIC PE3YIHTATHI MO MOJIYYSHHBIM TUIOMIA M MOMEPEUHBIX
ceuennil. [t] = 35 MI]a.

NoabkowhE



Pewenue
1. Tlonw3ysick MeTonoM cedeHuid. OnpenenseM KpyTAIIne MOMEHTHI Ha y4acTKax BaJia
(puc.7.2). Ceuenue 1 (puc.7.2a): I 5 =my=4001 -1
Ceuenue 2 (puc.7.26): I ,,=m,+m, =800I -i

Ceuenue 3 (puc.7.3B): I g5 =m;+m,+m, =10001 I

Ratatarn

« Lclcl (1l 4
FToT o T

3y 2y 1w

SJmopa

400H*m Mz
BO0H*m
1000H*m
Puc.7.2
1
m3 m mmz
w3 s
o
Ml M 1 ]
a0dB
Puc.7.3

2. CtpouM 3II0pY KPYTAIIMX MOMEHTOB. 3HaUEHHUS KPYTAIIUX MOMEHTOB OTKJIAJIbIBAEM BHU3
OT OCH, T.K. MOMEHTHI OTpUIIaTeTIbHbIe. MaKCUMallbHOE 3HAYeHUE KPYTSAIIEr0o MOMEHTA Ha
Baity B 3ToM cirydae 1000 H-m (puc.7.1).

3. Bribepem pannoHambHOE pacroIoKeHHe IKUBOB Ha Bary. Hanbosee mienecooOpa3Ho Takoe
pasMelleHe IKMBOB, P KOTOPOM HAauOOJIbIINE NOJI0KHUTEIbHbBIE U OTPULIATEIIbHBIC
3HAYCHUsS KPYTAIMIMX MOMEHTOB Ha y4acTKax OyIyT O BO3MOXXHOCTH OJIMHAKOBBIMH. 13
3TUX COOOpaKeHUH BeayIui KUB, nepenaronmii MomeHT 1000 H-M, momermaror 6mmke K
LIEHTPY BaJla, BEIOMBbIE IIKUBHI 1 1 2 pa3MeIaroT ciieBa OT Beayero ¢ MoMmeHroM 1000
H-m, mxuB 3 octaercs Ha ToM ke MecTe. CTPOMM 3MIOPY KPYTSAIIUX MOMEHTOB IIPU
BBIOPAHHOM PaCIOJIOKEHUH MKUBOB (puc.7.3).

MaxkcumanbHOe 3HaueHHe KPYTAILIero MOMEHTa Ha BaJly NPH BEIOPAHHOM PacIoyIOKEHUH IKUBOB —
600 H*m.

D) T

L Lolel ¢l o
RS RIS

2yu

600 H¥m
Sy 1y
200 H*m

Srmepa
[IIINIICTELT aoomnae o

Puc.7.4
4. OmpenelseM JUaMeTPhI Bajla IO CEUCHUSM ITPH YCIIOBUH, YTO CEUCHHE — KPYT. Y CJIOBHE

t. =M, /W, <[z,

> M

* ]

IIPOYHOCTH TP KPYUYECHUU:

MOMEHT CONPOTUBIEHUS KPYUCHHIO:



3
WPF%:&MM i3
3
pl=M=17,1-103i i3
3
P1=—202510 =5,7-10°1 1 °

Onpez[enﬂeM AUaMETPBI Bajia IO CCUCHUSAM!

d =40ii d =45ii1 d,=35i1i

OxkpyriisieM MoTy4YeHHbIE 3HAUCHHUS:
5. OmnpenenseM TUaMeTphl Basia 10 CEYSHUSAM MIPHU YCIOBUH, UTO CEUEHHE - KOJIBLIO

dy /' _
f =0,5

n=
MOMEHTBI CONPOTUBIIEHUS OCTAOTCA TeMu Xke. [Io ycnoBuro
3
z-d
P (1_ 04)
[TossipHBII MOMEHT CONPOTUBIICHUS KOJIbLA! 16
dopMyia 1 OIpeIeIeHUs Hapy)KHOIO JuaMeTpa Bajla KOJIBLIEBOIO CEUCHHUS

Pacuet MoxHO TipoBecTH MO hopMyIie:
JrameTpsl Bajia 0 CEUCHUSIM:

HapymHLIe AUaMETPhI Bajla KOJIBIIEBOTO CCUCHUS NPAKTUICCKHU HC U3MCHUIINCE.

.d/=40,0i1 d,/=46,0ii d/=350i1i
J1J1s KOJBIIEBOTO CEUEHUS: , y 2

6. Jlns BeIBOAE 00 SKOHOMHH MeTalia, MPU Mepexo/ie Ha KOJIbIEBOE CeYeHHE, CPAaBHIUM
TIoIAu ceueHuit (puc.7.4)
[Tpu ycrmoBum 4to ceueHue — Kpyr (puc.7.4a)
zd?
4
CryioiHoe KpyTiioe CeYeHHeE:

A=

3,14-45
4

A =1590i i °



31435

A, =962 i ?

73— dm —

=" = 0,5
[Ipu ycnoBuu, 4To ceueHue — KOJbLIO, (puc.7.46)
KonbuieBoe ceuenue:

3,14-46° -
A =2 (1-0,57) =12421 i 2

CpaBHUTENBbHAS OLEHKA PE3yJIbTaTOB:

CrnepnoBarenbHO, IPU MEPEX0]IE C KPYTOBOTO Ha KOJBIIEBOE CEUYECHUE SKOHOMHUS METaJlIa Mo BECy
coctaBuT 1,3 pa3za.
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puc.7.4
Tao6auma 7.1
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et _
= ] . =
M3 M2 M1 MO
Taoauna 7.2
Bapuanr [TapameTpsl
a=b= | Pl,kBr | P2,xBr P3,xBt
, M
1 1,1 2,1 2,6 3,1
2 1,2 2,2 2,7 3,2
3 1,3 2,3 2,8 3,3
4 1,4 2,4 2,9 3,4
5 1,5 2,5 3,0 3,5
6 1,6 2,6 3,1 3,6
7 1,7 2,7 3,2 3,7
8 1,8 2,8 3,3 3,8
9 1,9 2,9 3,4 3,9
10 2,0 3,0 3,5 4,0
11 1,1 3,1 3,4 4,1
12 1,2 3,2 3,3 4,2
13 1,3 3,3 3,2 4,3
14 1,4 3,4 3,1 4,5
15 15 3,5 2,8 2,9
16 1,3 2,1 2,6 3,1
17 1,4 2,2 2,7 3,2
18 1,5 2,3 2,8 3,3
19 1,6 2,4 2,9 3,4
20 1,7 2,5 3,0 3,5
21 1,8 2,6 3,1 3,6
22 1,9 2,7 3,2 3,7




23 2,0 2,8 3,3 3,8
24 1,1 2,9 3,4 3,9
25 1,2 3,0 3,5 4,0
26 1,3 3,1 3,4 4,1
27 1,4 3,2 3,3 4,2
28 1,5 3,3 3,2 4,3
29 1,4 3,4 3,1 4,5
30 1,9 3,5 2,8 2,9

Kpurtepun oueHku

«3auyeTr» CTaBUTCS B Clly4ae, €CIIM BCE TEOPETHUYECKHUE BOIMPOCHI M MPAKTUUECKUE
3alaHusl PACKPBITBI W PEIICHBI TMONMHOCTHIO. [Ipy BBIMTOJHEHUH TMPAKTHYECKOTO
3alaHusl CTYJIEHT OOOONIMII paHee YCBOCHHBIC 3HAHUS U CHAENal CBOM BBIBOJABL K
3a/1ayaM IPHUBEACHBI MTOSICHEHUS, TIOCTPOCHBI rpaduk (T/Ie 3TO TpeOyeT YCIOBHE)

«He3aueT» CTaBUTCS B TOM Clly4yae, €CJIU TEOPETHUYECKUE BOMPOCHI HE PACKPBITHI.
3agauu peuieHsl Ha 50%.

2.4 IlpoMexyTouHAasi aTTecTalMsl CTYJA€HTOB (IK3aMeH).

[IpomexyTouHas arrecTalyst MO JUCHUIUIMHE « TeXHHUYecKas MEXaHHKa»
IPOBOIUTCS B (hOpME DK3aMEHA.

K  »Kk3ameHy JomycKaloTCs CTYACHTHI, HE HMEIOUINE 3aJ0JKEHHOCTH IO
U3yd4aeMbIM TE€MaM, HMEIOIIHe JOMycK yueOHoW udactu . Ilpu sBke Ha 3K3aMeH
CTyJEHTaM HEOOXOIMMO UMETh 3aUETHYIO KHIDKKY.

[To pe3ynpTaTaM BceX BHIOB OIICHOYHON BEJOMOCTH CTYJCHTY BBICTABISIETCA
UTOTOBasi ~OTMETKAa MO0  JUCIUIUIMHE. [Hlkama  OLEHOK:  «OTJIHYHOY,
«XOPOIIIOY,«YAOBIECTBOPUTEIBHOY, HEYTOBICTBOPUTEIHHO.

CTyneHThl, HE CHaBIIME SK3aMEH B YCTAHOBJIICHHOE BpPEMS IO yBAXHTEIHHOU
IpUYUHE, TOJATBEPKIECHHOW JOKYMEHTAIBHO COOTBETCTBYIOUIUM JTOKYMEHTOM,
CHAIOT €r0 UHIANBUIYAIbHO, B YCTAHOBIIEHHBIE CPOKH .

Kpurepuu ouenku
«OTJIMYHO» - CTAaBUTCS TPH MPABWILHOM OTBETE HAa TPU BOMPOCA M3 Pa3HBIX
paszenos;

«XOpOMIO» - CTABUTCS MPH MPABUIBLHOM OTBETE Ha TPH BOMPOCA, /1BA U3 KOTOPBIX W3
OJTHOTO pa3ziena;

«Y10BJIETBOPUTEIbHO)» - CTABUTCS NP MPABUIBLHOM OTBETE Ha J[BA BOIPOCA;
«HEYAO0BJIETBOPUTEIbHO»- TIPU OTCYTCTBHH OTBETA HAa BOMPOCHI.


http://ekzamenu.net/student.html

3aganus I POMEKYTOYHOIH aTTecTaIUM.

Bonpoce! 1151 9K3aMeHa.

Bonpocs! Ajst npoBepku ypoBHs o0yueHHOcTH «3HATD»
1 OCHOBHBIE IOHATHS U AKCUOMBI CTATHUKHU.
2 IInockas cucrema cxondmuxcs cuil. OnpeneneHne paBHOICUCTBYIOLIEH
re€OMETPUYECKUM CITIOCOOOM.
3 Ilnockas cucrema cxoasamuxcs cui. OnpeneneHne paBHOACHCTBYIOMICH
AHAIUTHYECKUM CIIOCOOOM.
4 TTapa cui 1 MOMEHT CUJIbI OTHOCUTEIIBHO TOYKHU.
5 Inockas cucrema IpOU3BOJIBHO PACTIOJIOKEHHBIX CUII.
6 bamounkle cucteMbl. OnpeneneHne peakuusi Onop 1 MOMEHTOB 3aIIEMJICHUSL.
7 IIpocTpaHCTBEHHAsA CUCTEMA CHJL.
8 LleHTp TsKECTH.
9 OCHOBHBIE TOHSATUSI KHHEMAaTUKH.
10 Kunematnka TOUKH.
11 IIpocreiimue qBUKEHUS TBEPAOTO TENA.
12 CnoxHoe aukeHne Touku. C0KHOE IBUKEHUE TBEPIOTO TENA.
13 OcHOBHBIE OHATHUS U AKCUOMBI TUHAMUKH. [IoHATHSA O TpeHUMU.
14 JIBwxeHune MaTepuaaibHON TOUKU. MeTo] KUHETOCTATHKHU.
15 PaboTta 1 MOLTHOCTG.
16 Pabota u MmomHOCTh. KOadpurmeHT none3Horo aeicTBus.
17 O6mme TeopemMbl TUHAMUKH.
18 OcHoOBHBIE NOJIOKEHNUS. [onyIeHus, IPUHATHIE IIPU pacyeTax.
19 OcHoBHbIe noNIOkeHN. Harpy3ku BHEIIHME U BHYTpEHHNE. METO CEYEHUN.
20 Pactsixenue u cxxarue. BuyTpennue cunoBbie (hakTopsl. Hanpsbkenue.
21 Pactsxenue u cxatue. [IpogonbsHblie v nonepeunsie Aedopmariuu. 3akoH ['yka.
22 Kpyuenue. Buytpennue cunosbie akTopsl. [locTpoeHue smtop KpyTsammx
MOMEHTOB.
23 Kpyuenue. Hanpsbxenue u geopManiuu pu KpyueHUH.
24 Kpyuenue. PacueTsl Ha MPOYHOCTH U )KECTKOCTb.
25 N3ru6. Knaccudukarnus BugoB u3rnda. BHyrpennue cunobie (hakTophl npu
usruoe.
26 N3ru6. [ToctpoeHune 3II0p MOMEPEYHBIX CHIT K H3THOAIOIINX MOMCHTOB.
OcCHOBHBIE MTPaBUJIA TOCTPOEHUS AIIOP.
27 N3ru6. [locTpoenwne 31mop MONEPEUHbBIX CUT M H3THOAFOIIIX MOMEHTOB.
2813run6. HopmanbHble HanpspDKEHUS Mpy u3rnode. PacyeTs! Ha MPOYHOCTS.
291 1onsATHE 0 KacaTeIbHBIX HAMPSIKEHHUSIX IpH n3ruode. JIMHeHbIe yTriIoBbIe
NepPEeMEILICHHUS.
30 Coueranue 0CHOBHBIX edopmaruii. [ MmoTe3bl NpOYHOCTH.
31 Pacuer Opyca KpyTJIoro nornepeyHoro CeYeHus Mpu COYETaHUU OCHOBHBIX
nedopMariuii.
32 Y CTOMYMBOCTD CXKATHIX CTEpKHEH. OCHOBHBIE TOJIOKEHHUS.
33 YCTOMYMBOCTD CKATHIX CTEp>KHEN. PacueTsl Ha yCTOMYNBOCTS.
34 ConpoTUBIIEHHE YCTAIOCTH.



35 OOume cBeneHus o nepenayax..

36 Knaccuduxarus MexaHUIeCKUX mepead.

37 ®pukimoHHsie nepeaaun. OOIMe cBeACHUS.

38 3ybuarble nepenayu.

39 O6mmue cBeeHus U Kiaccupukanus 3yOouaTeiX nepenay.

40 [lepenaua BuHT-raiika. O0mMe cBeACHMs, yCTPOMCTBO U Ha3HAUYCHHUE,
JIOCTOMHCTBA U HEJIOCTATKH.

41 Yeprsunble nepenayn. OO1Me cBeeHUs, yCTPONCTBO MepeadH,
MaTepHalibl, 001aCTh MPUMEHEHHSI, TOCTOMHCTBA M HEJIOCTATKHU.

42 Pemennble iepenaun. OOmme cBeIeHUS.

43 Ileniubie nepenaun. OOIME CBECHUS.

44 Banbl u ocu. HazHaueHue, KOHCTPYKIUS U MaTEpHUAJIbl BAJIOB U OCEH.
45 TToMMIMITHUKYA Y TIOANSATHUKU CKOJIbKECHHUS.

46 IMogmmmanky kaueHus. OOmme CBeIeHUS.

47 MydTtei. O011me cBeeHus.

48 Pe3n00BbBIE COSTMHEHUS.

49 Bujsl pe3b00BBIX COSTUHEHUH.

50 CpapHble U KJIeeBbI€ COCTUHECHMUSI.

51 OOmue cBeeHUS O CBAPHBIX COCTMHCHUSX.

52 Knaccudukanus ¥ pa3HOBUIHOCTH CBapHBIX COSIUHEHUM (IIIBOB).

53 HaznaueHue, TUIIBI, 00J1ACTh TPUMEHEHUSI, PA3HOBUIHOCTH KOHCTPYKIIUNA
MO/IIIIUTTHAKOB CKOJIbKEHUS U MOAMSATHUKOB, TPUMEHSIEMbIE MaTePUAIbI.
54 HaznaueHue U poJib nepeiayd B MalllnHax.

550OCHOBHBIE TUIBI PE3b0, CPABHUTENbHASL XapaKTEPUCTHUKA .

56 Knaccudukamus u 0061acTh NPUMEHEHHS MOAMINITHUKOB KaUCHHSI.
Bonpocsl 1ist npoBepku ypoBHsi 00yyeHHoctu «YMETD
S7MexaHN4Y€eCKUE UCTIBITAHNS, MEXaHUYECKUE XApaKTEPUCTUKU. [IpenenbHble n
JOITyCKaeMbI€ HAIIPSIKEHUS.

S58IIpakTrueckue pacdyeTsl Ha cpe3 U cMsaTue. OCHOBHBIC pacueTHBIC (DOPMYJIBI U
TIPEAMOCHLTKH.

S9IlpakTrueckue pacueThl Ha cpe3 u cMmsTue. [Ipumepsl pacyeTos.
60I'eomeTpuyeckre XapaKTEPUCTUKH MIIOCKUX CEUCHUI.



