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1. IlepeyeHb KOMIETEHUMI ¢ YKa3aHUEM 3TANOB UX ()OPMHUPOBaHUs B MpoLecce
ocsoenus: OIIOII

B pE3YIbTATC U3YUCHUA JUCHHUIIINHBI «I[CTEU'II/I MallllH» 06y11afoumeca, B COOT-

BercTBUU ¢ ®I'OC BO mo cnenuansroctu 20.05.01 IloxkapHas 6e30macHOCTb, yTBEp-
XKJIEHHOTO MpuKazoM MwuHucrtepctBa oOpazoBaHuss U Hayku P® ot 17.08.2015 r.

No 851, hopMupyroT creayronryto KOMIETEHIINIO, YKa3aHHYIo B Tadsumie 1.

Tabmura 1

dopMupoBaHUe KOMIIETEHIMI B IIpouecce U3yYeHHUs U CHUIINHBI
«deragu Mamum»

Komnerennus CTpykTypHBIE 37eMeHThl | DTtamnsl popmu-| Buner 3a- OneHouHble
Koxn | Haumenona- KOMIIETEHIIUHU (B pe3yabTaTe | pOBaHMs KOM- | HATHM [UId | CpencTBa JUls
HUE OCBOCHHUS JUCLUIUIMHBI 00y- | TeTeHIHH B | (JOPMHUPO- | OLIEHKH YpPOB-
YAIOLIMUI TOJDKEH 3HATh, nporecce oc- BaHMS Hs chopMupo-
YMETh, BIAJICTh) Boenus OIIOII| xomie- BaHHOCTH
(cemectp) TCHIINH KOMITCTCHITNH
1 2 3 4 5 6
I1K-11| CiocoGHOCTh | 3HA€T: OCHOBHBIE KpPUTECPUH 4 JIEKIIWH, THUIIOBOY pac-
WCIIOIb30BaTh | pabOTOCIIOCOOHOCTH AeTaliel MpakTU4e- | YeT /TECTOBBIC
WH)KEHEPHbIE | MAIIMH U MEXaHW3MOB M BU- CKHE 3aHs- | 3a7aHusi/ co-
3HaHUSA IUI | bl UX OTKAa30B; TUIIOBBIE JE- THUS OecenoBa-
OpraHu3aly | TaJX U y3Ibl MAlIUH U MeXa- Hue/pedepar
palMOHANIBHON | HU3MOB MOKAPHOU U aBapuii-
SKCIUTyaTallil | HO - CIAcaTeIbHOM TEeXHUKH,
MOKapHOW ¥ | TEOPHUIO UX PabOTHl U OCHOBBI
aBapuitHO - | pacuera, 00IacTb HpHUMEHE-
CracaTeIbHOW | HUS, CIOCOOBI COEIMHEHMS
TEeXHUKH netaneid B KOHCTPYKUUSX U

MamHax, TpedoBanus ECK/]
K 0(pOpMIICHHIO KOHCTPYK-
TOPCKOM TOKYMEHTALMHU

yMeeT: BBITIONHSATh PACUEThl
Ha TPOYHOCTh, JKECTKOCTh U
IPYTUM KpUTEpUsIM paboTo-
CIIOCOOHOCTH Y HAAEKHOCTH
0a30BbBIX JeTalieii U 000CHO-
BBIBaTh WX MTapaMeTpPhl; BEIOH-
patb HanboJiee COOTBETCT-
BYIOIIME MaTEePHAIIBI JIS Jie-
Taje MalH; MoJ0UpaTh 10
3aJJaHHBIM Harpy3kaM U Xa-
paKkTEepUCTUKAM TUIIOBBIC Jie-
TaJlA 711 MEXaHU3MOB MaIlluH

BJIa/Ie€T: OCHOBHBIMU METO-
JaMH HCCIICNOBAHUs, pacyeTa
U IPOCKTUPOBAHMS JeTajneil
MallMH ¥ MEXaHW3MOB; Ha-
Bbikamu pabotel ¢ 'OCT u
Jpyroi HOPMaTUBHO - TEXHU-
YECKOM JOKyMEHTaluen




IIpumeuanmue:

Komnerennust IIK-11 — Takxke dopmupyercs B XOJ€ OCBOCHHUS JUCIUILIINH:
«Teopernueckas MexaHuka», « COmpOTUBIICHUE MaTepuaaoBy», «MarepualoBeieHHE U
TEXHOJIOTUSI MaTEPHAIOBY, «DJIIEKTPOTEXHUKA U JIEKTPOHUKAY, «[lokapHast TeXHHKa,
«ba3oBbIe 1MIacCH MOKApHBIX aBTOMOOWJIEH W cracaTtelbHOW TeXHUKW», «Iloarotorka
razoJibIMo3aluTHIKa» «llojkapHO-CTpoeBasi MOArOTOBKAY, a TaAKKE B XOJE MPOXOXKIe-
HUS: MPAKTUKH 10 TOJYYEHUIO MPOo(PecCHOHATBHBIX YMEHHUM U ONbITa MpodeCcCuoHab-
HOM JEeATENbHOCTU (CTaXKUPOBKA B JIOJDKHOCTH); MPEAJAUIUIOMHON MPAKTUKH U TIPU 3a-
IITUTE BBHITYCKHON KBaTU(UKAITMOHHONW paOOThI, BKIIIOYAs TOATOTOBKY K MPOIIEIYypE 3a-
IIUTHI U TPOLEYPY 3alUTHI.

2. OnMcaHue NMoKa3aTeJieid 1 KpUTEepreB OLlCHUBAHUS KOMIIETEHIIM A
HA Pa3JIMYHbIX 3Tanax ux (popMuUpoBaHUs, ONIMCAHUE IIKAJ OLlEeHUBAHUS

IlepeyeHb 01IeHOYHBIX MATEPHAJIOB

Taoauma 2

Ne HaumenoBanue one-
/11 HOYHOTO MaTepuasa

Kpatkas xapakrepucTika oreHo4-
HOTro MaTepuasa

[IpencrasieHue OLIEHOYHOTO
cpeactea B OM

1 TUIIOBOM pacyeT

CpPE/CTBO, HAIIPABJICHHOE HA YT-
TyOJIeHHE HAYYHO-TEOPETHICCKUX
3HAHMI U BBIPAOOTKY Mpodeccro-
HAJTbHBIX HaBBIKOB PabOTHI, OBJIA-

ACHUC OMIPCACIICHHBIMU METOAaMU
CaMOCTOSTEIIbHON PabOTHI.

TUITIOBBIC paCUCThI

2 TECTUPOBaHUE

METO/1, KOTOPBIN MMO3BOJISIET BbI-
SIBUTh YPOBEHb 3HAHUH, YMEHUU U
HaBBIKOB, CIIOCOOHOCTEHN M IPYTruX
Ka4yeCTB JINYHOCTH, a TAKXKe UX CO-
OTBETCTBUE ONPEIEICHHBIM HOP-
MaM ITyTEM aHaJIn3a CroCOOOB BhI-
MOJTHEHUST 00yUJaIOTUMUCS psa
CIIEIIMAIbHBIX 3aJaHuN

OaHK TECTOBBIX 3aTaHUNA

3. cobecenoBanue

CPEICTBO KOHTPOJIS, OPraHU30BaH-
HOE Kak crenuasibHasg Oecena neia-
TOrMYECKOr0 pabOTHHKA ¢ 00yUaro-
IIMMUCS Ha TEMBI, CBA3aHHBIE C U3Y-
4aeMOM NUCUMIUIMHON U PACCUUTAH-
HOM Ha BbISICHEHHE 00beMa 3HAHUH
00yyYaromerocs 1o onpeaeIieHHOMY
paszeny, TeMe npooyieMe u T.11.

BOITPOCHI IO TEMaM JTUCLIMII-
JIMHBL: TIEPEYEHb BOIIPOCOB
JUIsL yCTHOTO OIpoca

4. pedepar

MPOAYKT CAMOCTOSITEIIBHON PaOOTHI
o0ydJaromerocs, mpeACTaBIsSIONN
co00i1 KpaTKoe U3JI0KEHUE B MHCh-
MEHHOM BHJI€ TTOJTYYEHHBIX PE3YIIb-
TaTOB TEOPETUYECKOTO aHATN3a OTI-
peneneHHo HayqHou (yaeOHo-
HCCIIeIOBATEIILCKON) TEMBI, T/IC aB-
TOP PACKPBIBAET CYyTh HUCCIETYEMOM
pOOJIeMBI, IPUBOIUT PA3IUYHBIC
TOYKH 3PEHUs, a TAK)Ke COOCTBEH-
HBIC B3IUISAbI HA HEE

TeMbl pedepaToB
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IIporpamMmma oneHMBaHHUA KOHTPOJIHPYEMOM JUCHUNIIMHBI

Tabauna 3
Kon xonTponu-
A P HanmenoBanue
No KonTponupyemeie paznesnbl pyeMou
OLICHOYHOTO
/11 (TEMBI TUCIIUTIMHBI) KOMIIETECHIINU
CpeacTBa
(wnm ee yacTn)
1 2 3 4
1 | OOuue BOompockl KOHCTPYHPOBAHUS JETANICH U Y3JI0B K-11 CobecenoBanue,
Be160p nomycKkaeMbIX HAaIpsKEHUH. pedepar
3 | Mexannyeckue nepegayu. K-11 Tectuposanue,
pedepar
4 | KuHemartnyeckue napaMeTpsl IpUBOAA. K-11 TumnoBoii pacuer,
TECTUPOBAHUE
5 | 3yOuatele nepegaui. TurnoBoii pacuer,
[K-11 TECTUPOBAHUE
cobeceoBaHue
6 | Konnueckue nepenayu. TumnoBoii pacuer,
[K-11 TECTUPOBAHUE,
cobeceoBaHue
7 | UepBsiuHbIE NIEPEIAYUH. TuroBoii pacuer,
[K-11 TECTUPOBAHUE,
cobecenoBaHue
8 | PeMenHble nepenayun. TumnoBoii pacuer,
[K-11 TECTUPOBAHUE,
cobeceoBaHue
9 | LlenHble nepenayu. K11 TumnoBoii pacuer,
TECTUPOBAHUE
10 | Jeranu noaaepuBaroiiue BpalieHue. K11 TuroBoii pacuer,
TECTUPOBAHUE
11 | Pacuér oceii u BajioB TumnoBoii pacuer,
[K-11 TECTUPOBAHUE,
cobeceoBaHue
12 | IoaImUITHUKY KaYeHUS. K11 TurnoBoii pacuer,
cobeceoBaHue
13 | [ToaIMMIHUKYA CKOJIBKEHHUS. OK-11 CobecenoBanue,
TECTUPOBaHUE
13 | KopniycHbie netanu K-11 CobecenoBanue,
pedepar
14 | My¢TsL CobecenoBanue
IK-11 ’
TECTUPOBAHUE
15 | Pasnemubie COeqUHEHMS eTajleil MallliH. K-11 TectupoBanue,
cobeceroBaHue
16 Hepasbemubie coenMHEHNS TETATIEH. K-11 Tecruposanwe,
cobeceoBaHue
17 | OdopmieHrne KOHCTPYKTOPCKON JOKYMEHTAIIUH. OK-11 Pedepart, cobe-

CCAO0BaHUC




Onucanue nmokaszareje 1 KpuTepueB OLEHMBAHUSA KOMIIETCHUMH 110 AUCHUILIHHE
«JleTasim MalIMH» HA Pa3JIUYHBIX 3Tanax X GopMHUPOBaAHMS, ONIMCAHUE KA

OllCHUBAaHUA
Tadauua 4
Kox komne- | Ilnanupyemsie [Toka3zaTeny ¥ KPUTEPHH OLIEHUBAHHSI PE3yIbTaTOB 00YUEHUS
TEHIIUH, ITa- pe3yJIbTaThl HIKE MOPOrOBO- | TOPOTOBBIM | TPOJABUHYTHIMN BBICOKUU
IIbI OCBOCHHUS 00yueHUs IO YpOBHS YPOBEHb YPOBEHBb (X0- | YpOBEHb (OT-
KOMITCTCHITHH (HEYIOBIIETBO- (ynmoBieTBo- pot11o) JINYHO)
PHUTEIIBHO) PHUTEINIBHO)

1 2 3 4 5 6
IIK-11, 3HAeT: OCHOB- | O0y4aroUuiics oOydaromuii- | oOydaromuii- | oOydaromuii-
4 cemecTp | Hble KpUTEPHH | HE 3HAET 3HA4YHU- | A JIEMOHCT- | €1 JIEMOHCT- | Cd  JIEMOHCT-

paboTocnoco0- | TENbHOW  YacTH | pUpyeT 3Ha- | pUpyeT 3Ha- | pUpyeT 3Ha-
HOCTU JIeTajell | MporpaMMHOIO HUSL  TOJIBKO | HUE MaTepua- | HUE KpUTEpHU-
MallliH W MeXa- | MaTepuaia, IUIo- | OCHOBHOTO 7a, He Jomyc- | eB  paboTo-
HU3MOB M BU[BI | XO OPUEHTHPYET- | MaTepuara, KaeT CyIIeCT- | CIOCOOHOCTH
UX OTKa30B; TH- | CSI B THUIOBBIX | HO HE 3HAET | BEHHBIX  He- | AeTajed Ma-
MOBBIE JIETAIM U | KOHCTPYKIIMSIX neTaned, J0- | TOUHOCTEH OIMH ¥ MeXa-
y3JIbl MAallMH U | TUIOBBIX  JIE€Ta- | IyCKaeT He- HU3MOB, Te€O-
MEXaHU3MOB Jel MamuH (CO- | TOYHOCTH, puto ux pabo-
HOXKapHOU U | €IMHEHHs, MeXa- | JOMyCKaeT Thl U OCHOBBI
aBapuifHO - Cra- | HUYECKUEe Iepe- | HeTOYHOCTH B pacuera; TH-
caTeJIbHOM TeX- | JayH, BaJIbl, | GOPMYIHUPOB- NOBBIX KOHCT-
HUK{, TEOPHUIO | MOAIIUIHUKH, Kax, Hapyla- pyKuuii nera-
uxX paboTel U | My(QTHI U Op.), HE | €T  JIOTHYe- J€l  MallluH;
OCHOBBI pacye- | 3Ha€T OCHOBHBIE | CKYIO TOCJe- MPAKTUKU
Ta, o0yacTh | KpuTepun pado- | T0BaTEIb- IPUMEHEHHUS
PUMEHEHUS, TOCIIOCOOHOCTH | HOCTb B U3- MaTepua’a,
CHOCOOBI CO- | JeTasied, TEOPHUIO | JTOKESHUU UCUEPIIbI-
€IMHEHUs JleTa- | UX paboThl M OC- | MPOrPaMMHO- Balollle M IO-
Jeii B KOHCT- | HOBBI  pacueTa, | ro MaTrepuasia CcJIeZIoBaTelb-
PYKIUSIX U Ma- | IOMyCKaeT  Cy- HO, YETKO U
MIMHAX, TpeOo- | IEeCTBEHHbIE JOTHUYHO  WU3-
Banuss ECKJl x | ommOku jlaraer Marte-
oopmIeHHIO pua, Xopouo
KOHCTPYKTOp- OpUEHTHUPYET-
CKOHM JTOKYMEH- cs B MaTepua-
Taluu Je, He 3a-
TPYAHSIETCS C
OTBETOM TpU
BUIOU3MEHE-
HUM 3aJaHUN
yMeeT: BBINOJ- | HE YMEET BBINIOJI- | B IIEJIOM YC- | B IIEJIOM yC- chopMHpOBaH-
HATH  pacueThl | HATh pacyeThl HA | MENIHOE, HO | MEIHIHOe, HO HOE YMEHHE
Ha TPOYHOCTb, | IPOYHOCTH, KECT- | HE CHCTEMHOE | COAEpIKaIlUe | BHIMOIHATH
KECTKOCTb U | KOCTh M IPYTUM | YMEHUE IO | OTJEJIbHbIE pacyeTsl Ha
JIPYTUM  KpuUTe- | KpUTEepHsM pabo- | BEIOOpY  TH- | IpoOeJIbl, yMe- | IPOYHOCTh,
pusM  paboOTO- | TOCTIOCOOHOCTH M | TIOBBIX JIETa- | HUE 1O BBHIOOPY| )KECTKOCTh U
CHOCOOHOCTH U | HaJIe)KHOCTU Oa- | Jel MEeXaHu3- | TUIOBBIX Je- | IpyTUM KpuTe-
HaJIE)KHOCTHU 30BBIX JCTaNCH; MOB  MalllMH | TaJed Mexa- pusM paboTo-
0a30BBIX JIeTa- | JIOMYCKaeT Cylle- | IpU  3aJaH- | HI3MOB MAIllWH| CIIOCOOHOCTH U
Jeil U 00OCHO- | CTBEHHbIE OIIMO- | HBIX HArpys- | pH 3aJaHHBIX | HAJIEKHOCTH
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BBIBATh MX IIa-
pameTphl;  BBI-
Oupath Hambo-
Jee COOTBETICT-
BYIOIIIUE MaTe-
puanbl ans  ze-
Tajell  MaIuH;
nonouparh 1O
3aJaHHBIM  Ha-
rpy3KaM H Xa-

KW, HEYBEPEHHO, C
OoNBIIMMH 3a-
TPYIHEHUSIMU
BBITIOJIHSIET CAMO-
CTOSITEJIBHYIO pa-
00Ty, OONBIINH-
CTBO 3aJIaHHI,
peayCMOTpPEH-
HBIX [IPOrPaMMOM
JUCLHUIIINHBL, HE

KaxX; BBIIOJI-
HEHUS pacye-
TOB Ha TPOY-
HOCTb, JKECT-
KOCTb W JIpy-
TUM KpHUTEpHU-
aM  paboTto-
CIIOCOOHOCTH
n HaJICXKHO-
CTH 0a30BBIX

Harpy3Kax;
BBITIOJIHCHU A
pacdeToB Ha
IIPOYHOCTD,
’KECTKOCTh U
10 APYruM
KpUTEPHSIM pa-
00TOCIIOCO0-
HOCTH U Ha-
JIE)KHOCTH Oa-

0a30BBIX J€Ta-
Jel 1 000CHO-
BBIBATh WX I1a-
pameTphl; BbI-

Oupartb Hanbo-
Jiee COOTBETCT-
BYIOIIIME MaTe-
pHabl IS J1e-
TaJe; noaou-
paTh 10 3aJ1aH-

pPaKkTEpUCTUKAM | BBIIIOJIHEHO neranen U | 30BBbIX J€TaJICH | HBIM XapaKTe-
TUIIOBBIE I€TAIN 000CHOBaHUS | U OOOCHOBaHUS| PUCTUKAM TH-
JUIsL  MEXaHM3- UX [apaMeT- | uX apaMeTpOB| MOBBIE AETAIU
MOB MallIuH poB MEXaHU3MOB
BJaJeeT:  OC- | OOyJaloImUiCs HE | B 1IEJIOM yC- | B LEJIOM yC- | YCIIEITHOE U
HOBHBIMU METO- | BIQJCET OCHOB- | MIEIIIHOE, HO | MEIIHOE, HO | CUCTEMHOE
JaM{ HUCCIEAO- | HBIMM METOJIAMHM | HE CUCTEMHOE | COAeprKaliee | BIAJCHHUE Ha-
BaHUS, pacyeTa | pacyera M MpPOEK- | BIAJCHUE Ha- | OTAEIbHBIC BBIKAMU  HC-
U TPOEKTUPOBA- | THPOBAHUSA JIeTa- | BBIKAMU pac- | MpoOembl WK | CeI0OBaHUs,
HUS JleTajeu | JIeh MallliH U Me- | 4eTa U IPOEK- | COIPOBOXK- pacuera u
MallMH M M€Xa- | XaHU3MOB; HABbI- | TAPOBAHUS Jaroneecs IIPOEKTUPO-
HU3MOB; HAaBBI- | KaMH pabOTHI ¢ JeTalel  Ma- | OTAEIbHBIMU | BaHHA  JieTa-
KaMl palOThl C | HOPMATHUBHO - HIMH ¥ MeXa- | omHOKamu Jed MalluH U
I'OCT wu npyroit | TeXHUYECKOM A0- | HA3MOB;  Ha- | BIaJCHUE Ha- | MEXaHU3MOB;
HOPMATHBHO - | KyMEHTalUEM, BBIKAMM  pa- | BBIKAMH UC- | HABBIKAMHU
TEXHUYECKOMN nomyckaet cymie- | 60otel ¢ OCT | cnemoBanus, | paGoThI c
JOKYMEHTAIlUeH | CTBEHHbIE OIIUO- | U npyro# [pacuera u po- | 'OCT u npy-
KU, C OONBIIUMHU | HOPMATUBHO - | EKTUPOBAHUS | TOH  HOpMa-
3aTPYAHCHUSMH | TEXHUYECKOM | JIeTajed Ma- | TUBHO - Te€X-
BBIIIOJIHSIET CAMO- | IOKYMEHTa- IIMH U M€Xa- | HUYECKON J0-
CTOSITENIBHYIO pa- | LUEN HU3MOB; HaBbl- | KyMEHTAaMEH

60Ty, O0IBIITNH-
CTBO MPEYCMOT-
PEHHBIX MPO-
rpaMMOM JUCLIUII-
JINHBI HE BBITIOJ-

HCHO

KaM# paboThI ¢
I'OCT u npy-
roil HOpMaTHUB-
HO - TEXHUYe-
CKOM TOKyMEH-
Tanueu

Nl e

3. TunoBbie KOHTPOJIbHBbIE 32JAHUS UM UHbIe MATEPUAJIbI, HE00X0AUMBbIE J1JIf
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKkTepu3ywIiuux 3Tanbl GopMHUPOBAHHSA KOMIIETEHIUI B MpoLiecce 0CBOCHUS
o0pa3oBaTeIbHOM NPOrpaMMbI

3.1 BxoaHo# KOHTPOJIb

Bomnpocbl BXOAHOT0 KOHTPOJISA
[TpuBenuTe dhopmymy s OPEETICHHS TUIOIIAAN KpyTa.
[TpuBeauTe dhopmyiy Ajs1 onpeiesIeHUsl TUIONAId TPEYroabHUKA.
[IpuBeauTe dhopmyiy 11 onpeesIeHUs] JJIMHBI OKPYKHOCTH.
[IpuBeaute dhopmyiy sl onpeesieHus IepuMeTpa IpsSIMOyTOIbHUKA.
Jatite nonsatre ko3 PUIMeHTa moje3Horo AeHCTBUS.
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6. Ilepeuncnute BUIbI 3arOTOBOK J€TaJIEH.

7. Kakue Buabl TepMO0OpaOOTKHU BbI 3HaeTe?

8. Kakwue Buabl nedopmaiiuii Bel 3HaeTe?

9. Pacmudpyiite mapky matepuana Ct3; crans 45; CU 15, 30XT°C.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

[IpuBenute dhopmyny s ONpeAeIeHUs] MOMEHTa U3ruoa.
[IpuBenute hopmyiy 1Sl ONPEACICHUS 1aBICHHUS.

[IpuBenute hopmyny sl ONPEAECICHUS CUIIbI TPEHUS.

[IpuBenute dhopmyny s onpeaesieHus padoThl.

JlaiiTe onpeaeneHre MOITHOCTH.

[lepeuncIuTh OCHOBHBIE MEXAHUYECKUE CBOMCTBA MATEPHUATIOB.
[IpuBenuTe npuMep Xpymnkoro MaTepuana.

[IpuBenuTe npuMep IUIACTUYHOTO MaTEpHAIIA.

Kak cBsd3aHa cuiia v KpyTSAIIMil MOMEHT?

Kak cBsd3aHbl TMHENHAS U yTI0Basi CKOPOCTH?

Kak cBsizaHa yrioBasi CKOPOCTb M YaCTOTA BPAILICHUS ?

Kak cBsizaHa MOIIIHOCTh U KPYTSIIUNA MOMEHT?

[IpuBenrTE OCHOBHOE YPABHEHUE TPOYHOCTH.

[TosicHuTE, 4TO O3HAYAET TBEPIOCTh MATEPHANIA, B UEM OHA U3MEPSAETCS.
Kakune reomMeTprueckue XapakTepUCTUKU CEYEHU Bbl 3HaeTe?
Pacmmmdpyiitre mapky marepuana Ct. 40XH, Ct. 40X2H2, 18XI'T.

3.2 Tunosblie pacyerbl
TemaTuka TUIIOBBIX PAcY€TOB YCTaHABJIMBAETCS B COOTBETCTBUM € paboueil mpo-

FpaMMOﬁ JUCITUITIINHBI. Tumnossie PAaCUYCThI BBIITIOJHAIOTCA 110 30 BapuaHTaM, COACPpIKa-
MM Pa3JIMYHbIC HCXOJHBIC JaHHBIC. Ka)KI[BIﬁ BAapUAaHT BKIIOYACT MHAWBUAYAJIBHOC 3a-
AaHUEC B COOTBETCTBHH C HOMCPOM 06y11a101uer0051 B XXypHAJIC 110 CIIMCKY I'PVYIIIIGI.

IIpuMep THIIOBOTO pacyera
Pacuer xiimHOpEMEHHOM TIepeaaun

3aganue: PaccuuTath U CIPOEKTUPOBATH KIMHOPEMEHHYIO Tiepeauy (pUCyHOK 1).

HcxoaHble JaHHLBIE:

— MOIIHOCTh U KPYTAIIMI MOMEHT Ha BEyIleM Baly KIMHOPEMEHHOU nepenauu Py =
6,82 kBt; T, =45,09HwM™;

—  YIJIOBasi CKOPOCTh HA BeAyIeM Bamy m; = 151,24 ¢’';

— TepeJaTO4YHOE OTHOIIIEHUE PEMEHHOM nepenauu i; = 2,7.

— 000poTHI Beaylero mkuBa n; = 1455 MUH"

Pucynok 1 - CxeMa KIMHOpEMEHHOM Nepeaayun
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Pacuer KIMHOpPEeMEHHOM Nepeaayun:

[IpuHsaTas uHAEKcalMs MapaMeTpoB: 1- Beaymui (Mayiblii) IMIKUB; 2 — BEIOMBII
IIKHUB.

Tur peMHs1 ONpenensoT 10 HOMOTpaMMe € Y4ETOM YaCTOTHI BPAILEHUs BELYIIETO
IIKMBA U IepeJaBaeMoi nepeaadeil MOmHocTu (puc. 2).

Tur peMHs1 10 HOMOTrpamMme IpuHuMaeM «by.

HuameTtp Beaymiero (MEHbIIETO) UIKKUBA d}, MM:

d\= (38..42)3T, = (38...42)3/45,09 135,28...149,52 mm

OxonuarenbHO BhiOUpaeMd;= 140 mm u3 cranaaptHoro psgaa mo 'OCT 1284.3-80, Ho He
MEHEee MUHUMAJLHOTO, YKa3aHHOTro B TaOiy. 1. HomuHanbHas MOIIHOCTH NepeaaBaemast
OJHUM pemMHeM cocTaBuT Py=3,21 kBrT.

Oxpy>KkHasi CKOPOCTb PEMHS L, M/C:

v =,di/2:10°< [v]; v =151,21-140/2000= 10,59 m/c <20 m/c

rjae [v] — momyckaemas OKpy>KHasi CKOPOCTb peMHS (OIpEAENStoT Mo Tadml. 2).
Jlns pemus tuna «by nomyckaemas ckopoctb pemHs [v] = 20 m/c.

VB 1500< 224

!

2000 ALA

1250 /

A%
SHF ARG ET

Fa I A ~

=
N
AN

3

M EHLS MOAGZD UKUGH 1] MUY

Pucynox 2 - Homorpamma onpenaeneHus TpedyeMoro cedeHust peMHs

Tabmmma 1
HopmanbHas momiHocTh Py, KBT nmepenaBaemasi 0IHMM KJIMHOBBIM PeMHEM
(mo 'OCT 1284.3-80, Bb10OpKa)

Ceuenne YacToTa BPAICHHUS /1), MUH |
pemus (u- | d, .
HaL,, MM) MM l 400 800 950 1200 1450 1600 2000
1 2 3 4 5 6 7 8 9 10
0O (1320) 1,2 0,22 0,39 0,45 0,54 0,63 0,69 0,82

(400...2500) | 71 | 1,5 | 0,23 0,40 0,46 0,56 0,66 0,71 0,84
>3 0,23 0,42 0,48 0,58 0,68 0,73 0,87




1,2 | 026 0,47 0,55 0,66 0,77 0,84 1,0
80 | 1,5 | 0,27 0,49 0,56 0,68 0,80 0,86 1,03
>3 | 0,28 0,50 0,58 0,71 0,82 0,89 1,06
1,2 | 036 0,65 0,75 0,92 1,07 1,16 1,39
100 | 1,5 | 037 0,67 0,78 0,95 1,11 1,20 1,43
>3 | 0,38 0,70 0,80 0,98 1,14 1,24 1,48
1,2 | 042 0,76 0,88 1,07 1,25 1,35 1,61
112 | 1,5 | 043 0,78 0,91 1,10 1,29 1,40 1,66
>3 | 0,44 0,81 0,94 1,14 1,33 1,44 1,72
A (1700) 1,2 | 0,50 0,88 1,01 1,22 1,41 1,52 1,65
(560...4000) | 100 | 1,5 | 0,52 0,91 1,05 1,25 1,45 1,57 1,71
>3 | 0,53 0,94 1,08 1,30 1,50 1,62 1,76
1,2 | 0,71 1,28 1,47 1,77 2,06 2,22 2,42
125 | 1,5 | 0,74 1,32 1,52 1,83 2,13 2,29 2,50
>3 | 0,76 1,36 1,57 1,89 2,19 2,36 2,58
A (1700) 1,2 1,0 1,81 2,09 2,52 2,92 3,14 3,61
(560...4000) | 160 | 1,5 | 1,03 1,87 2,15 2,60 3,02 3,24 3,53
>3 | 1,07 1,93 2,22 2,69 3,11 3,35 3,64
12| 1,16 2,10 2,43 2,93 3,38 3,63 3,94
180 | 1,5 | 1,20 2,17 2,51 3,03 3,50 3,75 4,07
>3 | 1,24 2,24 2,59 3,12 3,61 3,87 4,19
B (2240) 1,2 | 1,12 1,95 2,22 2,64 3,01 3,21 3,66
(800...6300) | 140 | 1,5 | 1,16 2,01 2,30 2,72 3,10 3,32 3,78
>3 | 1,20 2,08 2,37 2,82 3,21 3,42 3,90
1,2 | 1,70 3,01 3,45 4,11 4,70 5,01 5,67
180 | 1,5 | 1,76 3,11 3,56 425 485 5,17 5,86
>3 | 1,81 3,21 3,67 4,38 5,01 5,34 6,05
1,2 | 232 4,13 4,73 5,63 6,39 6,77 7,55
224 | 1,5 | 2,40 4,27 4,89 5,81 6,60 7,00 7,80
>3 | 247 4,40 5,04 6,00 6,81 7,22 8,05
1,2 | 3,09 5,49 6,26 7,42 8,30 8,69 9,20
280 | 1,5 | 3,19 5,67 6,47 7,66 8,57 8,97 9,50
>3 | 3,29 5,85 6,67 7,91 8,84 9,26 9,80
B (3750) 1,2 | 3,20 5,47 6,18 7,18 7,97 - -
(1800... 224 | 1,5 | 331 5,65 6,38 7,45 8,23
10000) >3 | 3,41 5,83 6,58 7,69 8,49
1,2 | 4,63 8,04 9,08 10,49 | 11,47 - -
280 | 1,5 | 4,78 8,30 9,37 10,83 | 11,84
>3 | 4,93 8,57 9,67 11,17 | 12,22
1,2 | 647 11,19 | 12,55 | 1423 | 15,10 - -
355 [ 1,5 | 6,69 11,56 | 12,95 | 14,70 | 15,59
>3 | 6,90 | 11,92 | 13,36 | 15,16 | 16,09
1,2 | 8,77 14,76 | 16,29 | 17,75 - - -
450 | 1,5 | 9,05 1524 | 16,82 | 18,33
>3 | 934 | 1572 | 17,35 | 1891
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T (6000) 400 | 1,2 | 12,25 | 19,75 | 21,46 | 22.68 - - -
(3150... 1,5 | 12,64 | 20,40 | 22,16 | 23,42
15000) >3 | 13,04 | 21,04 | 22,86 | 24,16
1,2 | 2027 | 31,62 | 33,21 - - - -
560 | 1,5 | 20,93 | 32,65 | 34,30
>3 | 21,59 | 33,68 | 35,38
1,2 | 27,23 | 39,44 | 38,90 - - - -
710 | 1,5 | 28,12 | 40,73 | 40,17
>3 | 29,01 | 42,02 | 41,44

1 (7100) 1,2 | 24,07 | 31,62 | 33,21 - - - —
(4500... 560 | 1,5 | 24,85 | 32,65 | 34,30
18000) >3 | 25,64 | 33,68 | 35,38

1,2 | 34,05 | 39,44 | 38,90 — — — _
710 | 1,5 | 35,17 | 40,73 | 40,17
23 | 36,28 | 42,02 | 41,44

Tabmmma 2
XapaKTepuCTHKN KIHHOBBIX peMHeil

Hanmenpmmii | Jlomyckaemas
Ceuenne |MomeHT Ha OBICTpO-
Tun pemHst JUAMETP IIKUBA | CKOPOCTH [V],
pemHs  [xogHoM Baiy 77, H-Mm
d1min, MM m/c
KnunoBoii HOp- O <30 63 20
MaJIbHOTO CEYEHHUSI A 15...60 90 20
b 50...150 125 20
B 120...600 200 20
r 450...2400 355 30
A 1600...6000 500 30
E 4000< 800 30
KnunoBoii y3kuit YO <150 63 35
YA 90...400 90 35
Vb 300...2000 140 35
VB 1500< 224 35

JluameTp BEIOMOTro HIKKBA d,, MM:
dy=iyd,(1 —¢),
d>=2,7-140(1-0,02)=370,44 mm
rae € — koopounuent ckonbxkenusa, €= 0,01...0,02; nns mepemay c perynu-
pyeMbIM HaTspkeHueMm € = 0,01.
[Tpunumaem d,=2,7-140(1-0,02)=370 mm.
MexoceBoe paccTosiHue a (MM) PEKOMEHAYETCS ONPeIeNsiTh 0 popMyIie:
a = cd,
rje ¢ — Ko3phuImeHT, 3aBUCAIINNA OT IEPeJaTOYHOr0 OTHOIIEHHUS i (Tab. 3).
a=1,17-370=433,41

Tabmuna 3
KosdduumenT nepeaaroyHoro OTHOMEHUst
1 2 3 4 5
C 1,5 1,2 1 0,95 0,9
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2
3Ha4yeHHsI BBICOTHI KIIMHOBOIO peMHsA 7 M IUIOIIAAu cedyeHus peMHs A (MM")
IpUBEJICHBI B Ta0JI. 4 B 3aBUCHUMOCTH OT THIIa CEYEHUS PEMHS.

Tabmuma 4
I'eomeTpruyeckue napamerpbl KJIMHOBBLIX peMHel
CeueHue peMHs 0) A b B r ji| E
Bricora pemus 7, MM 6 8 10,5 13,5 19,0 | 23,5 30,0
Tnomans cedeHus peMusid, Mu~ 47 81 138 230 475 695 | 1170

PacueTtnas nnuna pemus L, Mm:

L:2a+0,57z(d1+d2)+(dz4;d‘)

L = 433,41-240,5-3,14-(140+370)+[(370-140)2/4-433] =
— 866,82+1,57-510,44+[53102,59/1733,64] =
— 866,82+801,39+30,62=1698,84 Mm

OxkonuarenbHy0 JUHY peMHs yrouHsem o 'OCT 1284.1-89 u3 crannaptHoro
psana nuH: 400, 450, 500, 630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800, 2000,
2240, 2500, 2800, 3150, 3550, 4000, 4500, 5000, 5600, 6300, 7100, 8000, 9000, 10000,
11200, 14000, 16000, 18000. JInvHa peMHs 10JKHA UMETh 3HaueHue, oauszkoe k ['OCT.
[Tpuaumaem o 'OCT L=1600 mm.

YTOUYHEHHOE MEXOCEBOE pPacCTOAHNEC a C YICTOM CTaHHapTHOﬁ JUTMHHBIN peMHA,
MM:

2 - n(dy +d,) +|[2 - n(d, +d)] -8(d, —d,)>
a= 3 N
21600 — 3,14(140 + 370) + /[2 - 1600 — 3,14(140 + 370)* —8(370 — 140)”
B 8
©3200-1602,78+/[1597,22] —8-53107,59
8

a

=381,93 um

[IpuHMMaeM MEXOCEBOE PACCTOSIHUE PEMEHHOM nepenaun a = 382 M.

YacroTa nmpobera pemus B 1 c:
. -10° _ 10,59 -10°
L 1600
Eciii pacdeTHoe 3HadeHue 6oblie gomyckaemoro (v > [v] = 10...20 ¢ ), To Heob-

XOOUMO YBCIIMYNUTHb JHAMETPBI IIKWBOB WU JJIMHY PEMHSI. B Hamem Cl1y4dac yCJIOBHC BbI-
IIOJIHACTCA.

VYroa 06xBaTa MEHBIIIETO IIKUBA PEMHEM:

=6,6c"

57 (dz — dl)
a
579(370 —140)
381.93
Yucno peMHel HeoOXoaUMOe s TIepeAadr 3aJaHHOW MOIIHOCTH:
12
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rane Py — momyckaemasi MOIITHOCTG IS Tepeaadu oqHUM peMHeM KBT, (cMm. Tabm. 1); Cp
— K03 PUIHMEHT BIMAHUA JUIMHBI peMHs (cM. Tabu. 5); C, — k03D (OULHMEHT peXrMa pa-
00TbI (cM. TabI. 6); C, - K03 dumMeHT yria ooxsara (cm. Taodi. 7); C, — koapbuuneHT,
3aBUCSIIUN OT KOJMYECTBA pEMHEH B mepenade (Tadm. 8).

Tabnuma 5

3HaveHns ko3¢ puuueHTa BIUSHUA ATUHBI peMHs Cy, 1719 KIHHOBBIX peMHeil

Jnuna CeueHue peMHs
pemusa L, 0) A b B r Jil|

400 0,79

500 0,81

560 0,82 0,79

710 0,86 0,83

900 0,92 0,87 0,82

1000 0,95 0,90 0,85

1250 0,98 0,93 0,88

1500 1,03 0,98 0,92

1800 1,06 1,01 0,95 0,86

2000 1,08 1,03 0,98 0,88

2240 1,10 1,06 1,00 0,91

2500 1,30 1,09 1,03 0,93

2800 1,11 1,05 0,95

3150 1,13 1,07 0,97 0,86

4000 1,17 1,13 1,02 0,91

4750 1,17 1,06 0,95 0,91

5300 1,19 1,08 0,97 0,94

6300 1,23 1,12 1,01 0,97

7500 1,16 1,05 1,01

9000 1,21 1,09 1,05

10000 1,23 1,11 1,07
Tabmnuma 6
3nayenus kodpuuuenTa peskuma padorsl C,

Xapakrep Harpy3Kku Turn MamuHbl C,
CnoxkoliHas, neperpy3ka npu  |BeHTUIATOpBI, BO31YXO1yBKH, LIEH- 1,0
nycke <120% TPOOEKHBIE HACOCHI U KOMIIPECCOPHI, JICH-

[TOYHBIE TPAHCIIOPTEPHI
YMmepeHHble KoeOaHus, ne- Hacocbl 1 koMnpeccopsl OPIIHEBLIE, 0.9
perpy3ka npu mycke <150% | UEMHbIC TPAHCTIOPTEPDI 1,1
3HauuTENbHBIC KOJIeOaHsl, 1e- | BUHTOBBIE U CKPEeOKOBBIE TPAHCTIOPTEPHI 0.8
perpyska npu mycke <200% 1,2
HepaBHoMmepHasi, ynapHas ¢ MonoThl, APOOUIIKH, IIAPOBEIE MEILHUIIBI, 0.7
PE3KUMU KOJICOAHUAMH, Tie- MOJbEMHHKH, SIKCKaBaTOPbI 1,3

perpy3ska npu mycke <300%

IIpumeuanue: B3HameHaTene npruBeIeHbl 3HAUCHUS 1J1s1 KIMHOPEMEHHOM TIepeaaun

13




Tabmuma 7
3navyenus ko3¢ duuuenrta yrija o0xaara peMHeM Beayiero mkusa Cy

N VYroa obxBara o
80° 120° 140° 150° 160° | 170° | 180° | 200° | 220°
ITinockue - 0,82 0,88 0,91 0,94 | 0,97 | 1,00 | 1,10 | 1,20
Kaunossle 0,62 0,83 0,89 0,92 0,95 | 0,98 | 1,00 - -

Taonuma 8
3HaveHus K0I(pPUIMEHTA, 3aBUCAIIET0 OT KOJHYecTBAa peMHell B nepenave C,

2...3 4...6 >6

z
C, 0,95 0,90 0,85

Ha npakTuke 4ncino pemHel orpaHnumBaiotr z< 8. Eciu 4uciao peMHel B pacueTe
MPEBBILIACT AOMYCTUMOE, TO HEOOXOIMMO YBEITUYHUTh AUAMETPHI IIKHBOB WM BbIOpAThH
0oJIbIlIeEe CEUCHHE PEMHSI.

z= (6,82-1,2)/(3,21:0,92:0,92-0,95) = 8,184/2,58 = 3,16= 4 .

Cuna npeBapyuTEeIbHOTO HATSKEHUS PEMHS:
F,=z-4-0,,
rae o,=1,2...1,5 MIla — HauanbHOE HampsKeHHe B peMue; A= 138 MM’— mIomas ce-
yeHus peMHs (tabi. 4).
F,=3-138-1.5=621H
Cuita nieiicTBytolasi Ha BaJ:
Q=2F, -sin(a/2)=2-6218 -sin 73 =1192.32H

Qmax: 1 >5Q
Oua= 1788,48H

IIpoexTUpOBaHMEe IIKMBOB KIMHOPEMEHHOU MepeIayun.

[ITk1BBI TIJIOCKOPEMEHHBIX TE€penayd BBINOJHAIOT u3 uyryHa CHU15-32, CH12-28
IpU OKPYXKHBIX ckopocTsax 10 30 m/c, muteie u3 ctanu 25J1 (30-50 m/c) u u3 anromu-
HUEBBIX CIUIABOB M JIETHPOBAHHOW CTalW i OBICTPOXOMHBIX Tepedad go 100 m/c.
[IkuBbl AuameTpoM 10 300 MM BBITOJIHSIOT CILIOMIHBIMU, quaMeTpoM 10 500 mm — ¢ 4
cniuiamu, auameTpom oosee S00 MM — ¢ 6 cirmamu.

PacueT reomeTpuueckux mapameTpoB BEIYLIETO U BEJOMOIO IIKMBOB MPOBEIEM
no ¢popMysaMm ykazaHHbIM B Tabsuiie 10. OCHOBHBIE pa3Mephl IIKMBOB KIIMHOPEMEHHBIX
nepenad npuaumMaem mo 'OCT 20889-80 u I'OCT 20898-80 (tabu. 9).

Tabmuma 9
OcHoBHbIE pa3mepsbl KIHHOpeMeHHbIX IKUBOB (I'OCT 20889-80, 'OCT 20898-80)

CedeHue peMHs
o [ A [ B [ B [ T [ A&

[Tapametpsr (cM. puc. 1)

14



[ar p, Mmm 12 16 20 26 37,5 44,5
Pasmep r, MM 8 10 12,5 17 24 29
Bricora e, MM 10 12,5 16 21 28,5 34
Pazmep ey, MM 2,5 3,5 5 6 8,5 10
Tomnmuna odona S, MM 5,5 6 7.5 10 12 15
Pacyernas mmpuna b,, MM 8,5 11 14 19 - -
Yrom npoduii KanasiH PacueTHbIll nMamMeTp MEHBIIETO IKKMBA, MM
¢, Tpaj.
34 63...71 90...112 | 125...160 200 - -
36 80...100 | 125...160 | 180...224 | 224...315 |315...450 | 500...560
38 112...116 | 180...400 | 250...500 | 355...360 |500...900 [630...1120
40 >180 >450 >560 >710 >1000 >1250
Ilﬂp}-';ﬂll}_,lc cly da=¢
BHYTpEHHHE df dr=d
lnpuna WKHBOBE 5, MM B=(z-1
_ 5]

i

Puc.3 [Ipodunp mkuBa KIMHOPEMEHHOH Mepeaadn

Pacuer KIMHOPEMECHHBIX IIKUBOB

Taomuma 10

Pacuernas popmymna
[Tapametpsl (puc. 3) WJIM YKa3aHUS Benymuii mku | Bemomelil mkus
K BEIOOpY pa3mepa
Pacuernbie nuametprl d, MM d;,d> d; = 140 mm dr, =370 Mmm
Pa3meps! npoduiis kaHaBOK, MM
)4 Tabm1. 9 20 MM 20 MM
r Taobm. 9 12,5 mMm 12,5 mMm
e Tabs. 9 16 mm 16 MM
€o Tabm1. 9 5 MM 5 MM
Juamerpsl, MM
Hapy>KHBIE d, d,=d+2e dy1 =172 Mmm dyp =402 Mmm
BHYTpEHHUE df di=d —2e dr1=108 MM drr= 338 MM
[[Iupuna mKUBOBB, MM B=(z1)p+2r B=92 mm B=92 mm
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BoiBoa mo padore: B pe3ysibTaTe MPOBEACHHOTO pacueTa Mo 3aJaHHbIM KMHEMATH-
YEeCKMM MapaMeTpaM OblIa paccuuTaHa KIMHOPEMEHHas repejaya, 1o 3aJaHHOW Harpys3ke
BbIOpaH Tun peMHs «by», MpoBe/ieHa MpoBepKa rnepeayu Mo JA0MyCKaeMol CKOPOCTH, dac-
TOTE MpoOera peMHs U yri1y 00XBaTa IIKKUBA PEMHEM.

bbuin paccunTaHbl OCHOBHBIE KOHCTPYKTHMBHBIE MapamMeTpbl PEMEHHOW mepenayu:
nuameTpbl KUBOB d; = 140 MM ud,= 382MM, MekoceBoe paccTosiHue a = 382 MM, JIJTMHA
pemus L = 1600 MM, onpeaeneHo KOIM4ecTBO peMHel z = 4 mt. CipoeKTUpOBaHa KOHCT-
pykuusi mKUBOB. HeoOxoanmbie mapaMeTpsl B X0Jie pacyeTa COrjacoBbIBAIM C TpeOoBa-
HUAMH HOpMaTUBHBIX JOKymMeHTOB — ['OCT 20889-80, 'OCT 20898-80, 'OCT 1284.3-
80.

3.3. Pegeparnl

Pedepar o6bremom 10 — 30 crpanuil cOCTOMT U3 O(POPMIIEHHBIX MO YCTaHOBJICH-
HbIM nipaBwiiaMm 1 HopMmatuBaMm ['OCT 2-105-95 creayronux CTpyKTYpHBIX 3JIEMEHTOB:

* TUTYJILHOTO JIKCTA;

* OIJIABJICHMUS;

* BBEJICHUS,

* OCHOBHOTI'O TEKCTA;

* 3aKJIIOUCHUS,;

* KJIFOYEBBIX MMOHATUH;

" TECTA;

» OnOMOrpauIECcKOro CIucKa;

= IPYIIOXKEHNS .

[Ipu popMupoBaHUU CTPYKTYPHBIX 3JE€MEHTOB pedepaTa HEOOXOAUMO COOJIIOIATh
clielyIolue mpaBuia.

Ha tutynsHOM nucte, Hapsay ¢ OOHIENPUHSTHIMA PEKBU3UTAMU, YKA3bIBAETCSl HA-
3BaHUE JUCLUIUIMHBI, a TAK’K€ HOMEP U HAMMEHOBAHUE pazjiesia, ONpeesSIOIero TeMy
pedeparta. OrnaBieHue MOMENIAETCS HA BTOPOM JIUCTE U (OPMUPYETCS B TEKCTOBOM
penaktope Word xomanoit MeHio: BeraBka — Ceblika — OriiaBieHne U YKa3aTend. ..

Bo BBeneHnn oTMedaeTcsl aKTyalbHOCTh TEMbI, (POPMYTUPYETCS 1edb paboThI, Te-

PEUUCIIAIOTCA 3aa49r, pCHICHUEC KOTOPLIX IMO3BOJIACT JOCTUTHYTH YKaBaHHOﬁ OCJIn.

OcHOBHO# TEKCT 0(OpMIIIETCS KaK COCTaBHAs YacTh paszelia IUCIUILIUHBI U CO-
CTOUT M3 MOJpPA3/e]OB, MYHKTOB M MOJIYHKTOB, Ha3BaHHUS KOTOPHIX MMEIOT MHOIO-
YPOBHEBYIO HyMEpALHIO.

KntoueBble MOHATHS, paCKPHIBAIOIINE CMBICI OCHOBHOTO TEKCTAa U HUCHOJIb3yeMbIe
IS 3aKPETJICHHS] MaTepuaia i CaMOIIPOBEPKU, IEPEUUCIIAIOTCS B ali)aBUTHOM TOPSIZIKE.

3aKiIroueHrne COEPKUT BHIBOJBI U UTOTOBBIE PE3YNILTATHI 1O TeME paboThl. B 3Ol
YaCTU U3J1araroTcs MOJyYeHHbIE UTOTH U MX COOTHOIICHHE C OOIIEH IeNIbI0 U KOHKPET-
HBIMHU 3a/1a4aMH, TOCTABJIIEHHBIMU U C(HOPMYIMPOBAHHBIMHU BO BBE/ICHHUU.

bubnuorpaduueckuit cnucok coctout u3 5 — 10 HaMMeHOBaHUI U BKJIIOYAET HOP-
MaTUBHBIE aKThl, KHUTH, IEPUOANYECKUE U3JaHus, IHTepHET — UICTOYHHUKH, HA KOTOpbIE
B TEKCTe pedepaTa UMEIOTCS CCHUIKM B BUJIE€ HOMEpa MCTOYHUKA B KBAaJIPATHBIX CKOO-

1 o
HpI/IJ'IO)KeHI/Ie COACPKUT HOIIOJHUTCIIBHBIC MATCPHAJIbI, 3aIpOMOXKIAOININE OCHOBHOH
TCKCT, U HC ABJIACTCA 00s13aTEIILHBIM.

2 .
Bce npuBeaeHHbIe KOMaHIBI IEHCTBUTENBHBI 711 TEKCTOBOTO penakTopa Word 2007.
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Kax.

Hcnonp3ytoTes creayomuye cnocoobl mocTpoeHus: Onbnmmorpaduyeckux CIUCKOB:

an(aBUTHBIN, XPOHOJIOIMYECKUHN, CUCTEMATUYECKHUI MU MOCIe0BaTENbHbIN (B TOPS/I-
K€ MepBOro YIOMUHAHUS MyOIMKALUU B TEKCTE).

Tabmura 2
Tembl pedpepaToB, peKkoMeHyeMble K HATTMCAHUIO TPU U3yYeHUHU TUCIUTLINHBI
«JleTaam MalmH»

No ni/mt Temsbr pedpeparon
1 2

1. KiiemmoBbie coeqriHeHUSI.

2. KineeBrle 1 masgHble cOeJMHEHMUS.

3. Bapuatopsl.

4. [{uknonganpHbIE IEpEIayn.

5. OPUKIIMOHHBIE IEpEIaUH.

6. IInanerapHsble Iepeayn.

7. Hamnpspkenus B 3y0uaThixX nepegavax.

8. YrnorHenus.

9. KopnycHsle neTanu pe1yKTopoB, OCHOBAHMS U PaMBbl.
10. | Texandeckue TpeOOBaHUS K YEPTEKaAM JICTAIICH.

11. | CoupounHble nepenayu.

12. | PexykTopb! (BUABI 1 KOMITIOHOBOYHBIC CXEMBI)

13. | BonHoBbIE nepenaun

14. | Texauka 6€30MaCHOCTH MPU PadOTE C TPUBOJIOM

15. ITepenaun HoBukoga.

16. | Dcku3Hast KOMIOHOBKA

17. OBOJILBEHTHOE 3aIlCIJIEHUE CO CMENIEHUEM

18. | UsroToBnenune 3y04aTbIx Kojec.

19. | OcobGeHHOCTH KOPPUTHPOBAHHBIX 3y0UaTHIX KOJIEC.

20. | llleBpoHHBIE 3yOUaThle MepIavH.

21. | MammHOCTpOUTEIbHBIE MaTepHaJIbl U OCHOBBI UX BBIOOpA
22. Ilepenaun «BUHT-TaliKa

23. | [IpoexTupoBaHne NOAIIUITHUKOBBIX y3JIOB.

24. | Bapuaropsl

25. | Enunas cucreMa KOHCTPYKTOPCKOM TOKYMEHTALUU

26. | Cnenudukaim K COOPOYHBIM YEPTEIKAM.

27. | Pa3mepsl, 1OMyCKU U OCAIKN HA YEPTEkKAX.

28. | Paboune yepTeku TUTIOBBIX JIETAJCH: 3y0UaThie KOJeca, Babl, KPBIITKU MOIITUITHIKOB.
29. | TpeboBaHUsI K MAIITMHOCTPOUTEIHHBIM UYEPTEIKAM.

30. | Yeptex obmiero Buaa, cOOpouHbIi depTek. [1ops oK BHIMOTHEHNS, OCHOBHBIC TPEOOBaHUSI.

dopManbHble TpeOOBaHMS K TEKCTY pedepara onpeAenstoTcs 3HaYSHUSIMU Tapa-

METPOB, yCTaHaBIMBaeMbIX B mporpamme Word.

IHapamerpsl cTpanunsbl. //on4: BEpXHEe —2 CM, HUKHEE —2 CM, JIEBOE —3 CM, Ipa-

Boe — 1,5 cM. Paszmep 6ymaeu — A4, mmpuna — 21 cm, BeicoTa — 29,7 cMm.

®opmar. [Lpu¢pm — TimesNewRoman, keris' — 14.
A03au. Buipasnusanue — o mpune. Omemyn: cnesa — 0 cMm, cnpasa — 0 cM, nep-

sas cmpoka Ha 1 cMm. Humepean: nepen — 0 0., nocyie — 0 0T., MEXTYCTPOUHBIN — OJIH-
HAPHBIN.

1
Kernp— BeicoTa mpudrta B mynkrax. [IyHkT paBeH0,375 mm.
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Cnucok MapKUpOBAaHHBIM, HYMEPOBAaHHBIM WM MHOTOYPOBHEBBIU. [lonoowceHue
Mapkepa uau Homepa: 1o JieBoMy kpato Ha 1 cM. [lonoscenue mexcma: TaOynsius mno-
cie — 1 cMm, orctyn — 1,4 cwm.

Homepa crpanuu. /lonoscenue — BHU3Y CTPAHULIbI, 8blpagHueanue — OT 1IEHTPA,
kerib — 13. Ha TutynsHOM HcTe HOMEp He npocTaBisieTcs. Hymepanusa HaunHaeTcs co
CTPaHMIIBI OTJIABIICHUS C HOMEpA 2.

3aroyI0OBKH MeyaTaloTcs MO LEHTPY MHOJYXUPHbIM IIpudTOoM O€3 MEepeHOCOB U
TOYKM Ha KoHlle. Ha3zBaHue pasznena — Bce nponucHble. Ha3Banus noapaszena, myHKTOB
Y TIOJITYHKTOB — CTpOouYHbIe. OTCTYMBI CBEPXY M CHU3Y HA3BaHUS 3aroJiOBKa — 2 MHTEP-
Baja. J{ns u3MeHeHus: ypoBHEH 3aroj0BKOB UCTONb3yeTcs komanaa Bung — CTpykrypa u
BBITIOJTHSIIOTCSL YCTAHOBKU: HA36aHUe paszoena — ypoOBEeHb 1; nazseanue noopazoena —
YPOBEHB 2; Ha38aHue nyHKma — ypoBeHb 3; Hazeanue noonynkma — ypoBeHb 4. Hyme-
panus 3aroJIOBKOB MHOTOYpOBHEBas!.

NanwocTpanuu. PucyHku B TeKCcTe pasmeniarorcs OJvke K nepBo cebuike. [loa-
PUCYHOUYHBIE IOJNMUCH HabupatoTcs keraem 13, 6e3 Touku Ha KoHIe noanucu. Hymepa-
sl WIDTFOCTPALIME TTopa3/ieibHasl U COCTOMT M3 HOMEpPA pazjiesia U MOPSAKOBOrO HOMepa
WUTIOCTPALIUY, pa3/ieJIeHHbIX TOukoi (Hanpumep, Pucynok - 2.11). Tloanuce k wiimocT-
palu MOXET COJIepKaTh IKCHIuKayuto (pacin@poBKy YCIOBHBIX 0003HAYCHHI).

IIpumep.

Pucynok 2.11 - ITpuMepbl KIEMMOBBIX COEUHEHUN

Tadauupl. 3arooBKU U TEKCT TabauIl — Kerib 12.HymepalnmoHHbIN 3arojoBOK ¢
Mopas3AebHOM HyMepanuen (Hampumep, Tabmwma 1.2) pacmomaraercs Mo TPaBOMY
Kpato. TemaTuueckuii 3arojioBoK (Ha3BaHue TaOIMIIBI) pa3MelaeTcs Mol HyMepalluOHHbIM
3aroJIOBKOM, TIOJYKHPHBIM, TI0 LIEHTPY. 3arojoBKH Tpad Me’aTaroTcsi TOPU3OHTAIBHO U
NUIITYTCS B UMEHUTEIBHOM Ma/ie’kKe €IUHCTBEHHOT0 yHuciia 0e3 COKpAIEHHs! CI0B, KpOMe
OOMIEeTTPUHSITHIX. MHOKXECTBEHHOE YHUCIIO WCTIONB3YETCS TOJIBKO TOT/A, KOTJa CPEAH TEK-
CTOBBIX IOKa3aTesneil rpadbl ecTh CTOSIIME BO MHOXKECTBEHHOM yHciie. B pabote Bce Tad-
JUIIBI TOJDKHBI UMETh Ha3BaHUE WX Bce ObITh Oe3 Ha3BaHWsA. CHOCKH U MPUMEUYaHUs K
Ta0JIUIIe pacrojararoT 1Mo TabIuIeH.

@opmyiabl HAOUPAIOT KypCUBOM. PeKOMEHIyeTCsi HWCIOJIb30BaHUE pPeIaKTopa
dbopmyn Microsoft Equation 3.0, 3arpyxaemoro komannoir Word: BctaBka — OOBEKT. ..
— Coznanue — Microsoft Equation 3.0. Hymepanus ¢hopmyn nopasaenbHasi, o MpaBoMy
Kpato, B Kpyribix ckoOkax. [locnenoBarenbHOCTh paciinppoBKH 0003HAUCHUH BETUYUH
JIOJDKHA COOTBETCTBOBATH IMOCIEAOBATEIHEHOCTH PACIOJIOKEHHUS ITUX 0003HAYCHHUHA B
dbopmyre.

ITpumep

2
F - (%Tj VP, @.1)

rjae 7— KpyTAILIMid MOMEHT TepeaBaeMblii coequHenueM, HM; d — nuameTp KOHTaKTHOM
MIOBEPXHOCTH, M; F,—0ceBas cuja, IeMCTBYIOIIAsl Ha KJIEMMOBOE coenuHenue, H.
Hecnoxubie (hopMysibl MOXKHO pacriojiarath BHyTpPH TEKCTa, HAOUpasi Jpodu uepes
KOCyo IpooHyto uepty (P,=1/N).
Jlutepatypa. [lepedeHbp HCTOYHUKOB, IepBasi CTPOKa ¢ a03aI[HBIM OTCTYIIOM | CM,
nocnexyronme — 6e3 ad3arna.
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3.4. CodecenoBanue
Tembl 1 BOIIPOCHI A1 coOeceI0BaHUs YCTaHABIIMBAIOTCSA B COOTBETCTBUU C paboyeH mpo-
IpaMMOH JUCITUTUIMHBI U TPOTPaMMO OIIEHUBAHUS JTUCIUIUIHHEI.

Bomnpock! aiist cobecenoBanus.
1. HazoBute 1 mosicHUTE MapaMeTpbl B BRIPAKCHUU
F oM
r'=—+ - < [ :]
L4kl 1,4kl

2. [Iepeuncnure TOCTOMHCTBA CBAPHBIX COCAVUHEHUMN.
3. N300pa3ute coequHeHue, Ui KOTOPOro UIMEET MECTO BbIpaKEeHHE:
Mp
' _ max '
Tomax = I < [Tc]
p
4. HazoBure napaMeTpsl 1 YKaKUTE UX Pa3MEPHOCTH B BBIPAKEHUU (ILIIOHOYHOE COETUHEHUE):
2T
f =20 <]
P
5. N300pa3ute pe3b00BOE COeAUMHEHUE, U1 KOTOPOTO UMEET MECTO BBIPAKECHHE:
4F
dy=.|—
lz, ]
6. [TosicuuTe mapaMeTpsl B BEIPAKCHUU U HA30BUTE UX PA3MEPHOCTD!

d,
T=T,+T,=05Fd, d—f +1g(y + @)

2

7. Ha3OBI/ITe JOCTOMHCTBA U HEAOCTATKHU COC,Z[I/IHCHI/Iﬁ C I‘apaHTI/IpOBaHHI:IM HATAT'OM.
8. [lepeuncnute HEAOCTATKU MIMOHOYHBIX COCAMHEHHUM.
9. HazoBuTe napameTpbl U YKaXKUTE UX PA3MEPHOCTh B BHIPAXKCHUH:

10.  Hanwmmute BelpaskeHus 1y omnpenenenus kodpoumnrentos C; u C, B COGAMHEHUH C TapaHTH-
POBaHHBIM HATSTOM.
11.  Ha3zoBuTe mapamMeTphl U yKaXHUTE UX Pa3MEPHOCTb B BHIPAKCHUMU:
_4F, <

O-P T dlz = [GP]

12. Hanummure BbIpakeHue ISl ONpPENeSICHUs AaBJICHUS HA MOCAaI0YHON MOBEPXHOCTH B COCAMHE-
HUU C TAPAaHTUPOBAHHBIM HATSITOM..

13. HazoBute mapameTpsl U YKaXUTE UX PA3MEPHOCTH B BHIPAKCHHSX

O ke =27pzs [Gp];G;KB =27p2 < [Gp]

(T
d, d

14. JaiiTe xmaccu(UKaIMIO CTHIKOBBIX CBAPHBIX IIBOB MO (pOpME MOATOTOBICHHBIX KPOMOK.
15.  IIpuBemute knaccupukanuio MIOHOK Mo ¢popme. M300pasure ux.
16. IlepeuncnrTe TOCTOMHCTBA U HEIOCTATKH CBApPHBIX COCTMHEHUH.
17.  TlosicHuTe, MOYeMy B BUHTOBBIX JIOMKpaTaxX MPUMEHSETCS YIIOPHBIN MPOoduiIb pe3bObl?
18. PacmudpyiiTe mapameTphl B BEIPOKCHHH:

o= <[z]

bl
19.  Pacmm¢pyiite napaMeTpsl B BEIpRKEHUU:
N,=N,+12(R_+R_)

20.  Ilepeumcnute HEAOCTATKU PE3bOOBBIX COCTUHEHUH.
21. N300pa3uTte cBapHOE COCTMHEHUE BCTHIK C IBYMS HAKJIaKaAMHU.
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22.
23.

24.

25.
26.
27.

28.
29.

30.
31.

32.
33.
34.

35.
36.
37.

38.

39.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.

N3006pa3ute npope3Hbie CBAPHBIC MIBHI.
Pacmudpyiite mapameTphl B BEIPOKCHHH:
n= gy
12y +¢)
[TosicuuTe 3a cueT KaKMX CHJI BOCIIPUHMMAETCS Harpys3ka B COCJIMHEHUU C TapaHTHPOBAHHBIM
HaTATIOM.
N306pa3ute TaBpOBOE CBAPHOE COSAMHEHHE CTHIKOBBIMU U YTJIOBBIMU LIBAMHU.
HazoBure, pa3HOBHIHOCTY IIMIMHIPUYECKUX COSAMHEHHUH ¢ HATATOM IO CIIOCO0Y COOPKH.
PacmudpyiiTe mapameTphl B BEIPOKCHHH:

<[]

T,=——%<
nd ,nK ; p

c

JlaiiTe KnaccupUKALMIO YIIOBbIX IIBOB 10 ()OPME MONEPEUHOIO CEUCHHUS.

HanumuTe BhIpaxkeHue A pacueta 00JiTa, HArpYKEHHOTO OCEBOM CHJIOH, C YUE€TOM CKPYYH-
BaHUS IIPU 3aTSKKE.

Hanumute ycnoBue, onpeensiomniee caMOTOPMOKEHUE Pe3bObl.

HazoBuTe 1 OsACHUTE MapaMeTPhl B BBIPAKCHUU:

o= s[el]
1,406

Jlnst kKakuXx 1esieil Npu COeIMHEHUH JIETAJICd BHAXJIECT MPUMEHSIOT KOChIE CBAPHBIE IIBHI?

N3o6pa3zute npopunu pe3n0, NPUMEHIEMBIX B MAITHHOCTPOCHUH.

Onpenenure auaMeTp MOCATOYHON MOBEPXHOCTH Baja CTYMHIIBI, €CJIM YCUIIUE 3allPECCOBKH
F=30000H, ynenpHOE NaBiaeHUE HA MOCAJ04YHON MOBEPXHOCTH p=I15MIla, nvHa nocagou-
Horo mecta L=100mm, kodddurment tpenns =0, 1, .

Jaiite onpeneneHue npenena TEKy4eCT INIACTUYHOTO MaTepHraa.

N300pa3ute 0TOOPTOBAaHHOE CBAPHOE COCTMHEHUE.

HanumuTe BhIpaykeHHe JUIS ONpeesieHHs AuameTpa 0oita B HEHANpsHKEHHOM OOJITOBOM CO-
€IMHEHUH, Harpy>KEHHOM OCEBOM PacCTATHUBAIOIICH CUIIOM.

Pacmm¢pyiite mapaMeTpsl B BEIpaKEHUU:
2

d
T=Ff-r-0-p-—
f P

Kak moapazmensitorcsi COeqUHEHHS ¢ TapaHTUPOBAHHBIM HATATOM 10 crioco0y cOopku? Kakoit
BUJ COOPKH MPEANOYTUTEIbHEE U ITOUYeMY?

Ha xakoii Bun neopmanuu pacCUuTHIBAIOT YTIIOBBIC CBAPHBIC IIIBHI?

Hanummure Boipaxenue aisa onpenenenust KITJ[ BuHTOBOM mapsl.

HazoBuTe 10CTOMHCTBA U HEOCTATKU KJIMHOBBIX COCUHEHUN.

[TpuBenuTe kIaccuPpUKAIUIO KIMHOBBIX COSAMHEHUN MO0 Ha3HAYEHUIO.

[IpuBenute knaccu(pUKaLUIo KIMHOBBIX COETMHEHUH TI0 CIOCO0Y COOPKH.

Knaccudukammst mrudToBBIX COSTUHEHUN.

Knaccudukanus IIMOHOYHBIX COSTUHEHUHN 0 KOHCTPYKITUH.

Knaccudukanus numneBbIX cOeMHEHUH 10 KOHCTPYKIHH.

HazoBuTe 10CTOMHCTBA U HEOCTATKHU IUIULIEBBIX COCIMHEHHUH 10 CPAaBHEHHUIO CO HIMTOHOYHBIMHU.

HazoBute 06acTh NprUMEHEHUS 3aKJICTIOYHBIX COETUHEHUM.

HasoBute npenmyiecTsa 3aKJIeOYHbIX COCIUHEHUN.

Ha3zoBuTe HeIOCTATKH 3aKJIEIIOYHEIX COEIUHEHNI.

HazoBuTe BUIbI 3aKIIETIOK 110 KOHCTPYKIIUH.

Kax xmaccuuimupyrotcest mpy>KHUHBI 110 BUTY BOCTIPUHHUMAEMOUW Harpy3Ku?

Haueprure 3cKkn3 CITONIHOM NATHI ¢ NOANSATHUKOM.

HauepTute scku3 mmumna ¢ ycTpoicTBOM, (PMKCUPYIOIIMM BaJl B OCEBOM HarpaBiICHUH.

Kaxkue npenmyiectBa nmeeT GpuUKIIMOHHAS CIIETTHAS My(Ta 110 CPAaBHEHHUIO C KYJITauKOBOM?

Kaxkoii mapameTp u3aMeHseTcsi IponopHHOHAIBHO U3MEHEHUIO MHJIEKCA MTPYKUHBI?

Kak Ha3pIBatOTCS OMOpPHBIE YaCTH Bayia?

HauepTute 3cku3 npy>KUHbI pacTsIKEHUSL.
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60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.

71.
72.
73.
74.
75.

76.
77.
78.
79.

80.
81.

82.
83.
84.

85.
86.
87.

88.
&9.
90.
91.

92.
93.
94.
95.
96.
97.
98.
99.
100.
101.

C xakoii nespo Bo ¢uiaHIeBON My(Te MPUMEHSAIOT TPOMEKYTOUHBIE TTOTYKOIbLA?

HauepTuTte 3ck13 NpoMeKyTOYHOTO Bajia 2-X CTYIIEHYaTOro peayKTopa.

Kak ycrpoena u paboraet 3youatas mydra?

HazoBuTe pa3HOBUIHOCTH CHEMHBIX MY(QT.

Kaxue Banbl Ha3pIBatOT KOPEHHBIMH?

Kakoii nomkeH ObITh ypOBEHb Maciia, €CJIM MOJIIUITHUK KaueHUs CMa3bIBAaeTCs B MACIISTHOM
BaHHE?

UT0 Takoe «KECTKOCTb MPYKUHBI»?

Haueprure 3cku3 Bana ¢ Hape3aHHOW KOHUYECKOU IIECTEPHEN.

[Tepeuncnure pa3sHOBUIHOCTH PECCOP.

Haueprtute 3cku3 4eTBEpTHOU PECCOPBI.

HauepTute smiopsl pacnpezeneHus THIpOJMHAMUUYECKOr0 JaBJICHUS B OJAUIUITHUKE CKOJIbXKE-
HUS 110 OKPYKHOCTH.

UT0 Takoe «KECTKOCTh MPYKUHBI»?

Jlyist 9ero enaroT KaHaBKH Ha PaboYrX MOBEPXHOCTSIX BKIJIABIIICH?

HauepTture 3cKkr3 MOMy31€NTHYECKON PECCOPBI.

Kakue ¢pyHKIMH BBIMOTHSAET MPYKUHA B MAIIUHAX.

MoO>KHO JT1 IPUMEHSTH IIAPUKOBbIE pajilaibHble MOAUINUITHUKY JJIs1 BOCIPUATUS KOMOHUHUPO-
BaHHBIX Harpy3ok?

[lepeuncnure KOHCTPYKTUBHBIE PA3HOBUAHOCTH MPSMBIX BajOB.

Kaxk Ha3pIBaloT MOAMIMITHUKY B 3aBUCUMOCTH OT HAIlpaBJICHUSI BOCHIPUHUMAEMOMN Harpy3ku?

HauepTute B pa3zpese 3cku3 pajnaibHOro HIAPUKOBOTO MOIIIUITHUKA.

Hanumure popmyny asist onpeneneHus 10JroBeYHOCTH MOJIIUITHIKA B MJIIH. 00OPOTOB U TIO-
SCHUTE TapaMeTpBhI.

HazoBuTte pasHOBUAHOCTH KOMIICHCUPYIOIIUX MY(]T.

Omnpenenure quamMeTp Baja peayKTopa, €Clid B OIIACHOM CEUEHHUH 10| KOJIECOM JIEHCTBYET U3-
rubarormii MomeHT 260 HM u kpytsammii MomenT 180 Hm. JlonmycTrMoe HampspkeHHe Ha U3-
ru6 a1 ctanu 45 npu HarpeccoBaHHOM Ha Baj kosiece S0 MIla.

Uro o3Ha4aloT TpeThs Lu(pa crupaBa B HOMEpE MOAMUITHUKA?

Hanumure hopmyny nis pacyeToB AuaMeTpa Bajia Ha U3rHO U MOSICHUTE apaMeTphl.

[IpoBepbTe ycnoBus paboTh NOIIMITHUKA CKOJIBXEHHUS 0e3 upe3MepHoro Harpesa. Harpyska
Ha noamuHauk 60 kH, muamerp Bana 100 MM, mupuHa 6a66uToBOTO BKIIaAbIma 120 MM, yac-
Tota Bpamienus Bana 500 mun -1. [pV] = 20 Mlla m/c.

Kpurepuu paboTocriocoOHOCTH U pacdyeTa BaJIOB.

Kakue npeumyiiecTBa UMEIOT MOAIIMITHUKYA CKOJBXKEHUS Mepe] MOAIUITHUKAMUA KaueHUs ?

PacueTHblIi1 cpok city:kObI 151 MOAMIUITHUKOB KauyeHHs ObICTPOXOAHOTO Bajla PelyKTopa co-
crasisteT 5600 gacoB mpu yactore BpameHus Bana 940 mun-1. Onpenenure 10Ir0OBEYHOCTD
MOJUIUITHUKOB B MJIH. 000OPOTOB.

Kakumu nokaszaTenssMu OLIEHUBAOTCS! IPOYHOCTD U KECTKOCTDH BaJIOB?

Knaccudukanus noAUIMIMHIKOB Ka4€HHUS 110 BUy BOCIIPUHIMAEMON Harpy3Ku.

Haueprure 3cKkn3 KOJIbLEBOM MATHI C MOAIATHUKOM.

Hanumure hopmyny i1 onpeaeneHus 5KBUBAJICHTHON IUHAMUYECKON HAarpy3KH JIsl pOJIUKO-
MOJIIUITHUKOB U TIOSICHUTE MapaMeTphI.

Kaxue nomymienust HeOOXOAMMBI PH COCTABJICHUH PacYETHOM CXEeMbI Bajia?

Haueprtute B pazpese 3CKU3 KOHUUECKOTO paglallbHO-YIIOPHOTO MOAIINITHUKA.

Yro BrmrovaeT B cebst Enunas cucrema KOHCTPYKTOPCKON JOKYMEHTAITUHN?

[Mopsnok 3amonHeHus cnenu@ukanuu K COOPOYHBIM YepTEKAM.

Buasl pazmepoB Ha uepTexax,

JIOTTYCKH M TIOCAJKU Ha YyepTexax.

Paboune uepTeku TUMOBBIX JeTaleil: 3yduaTbie Kojeca, Bajbl, KPBIIIKH HOAIIUITHUKOB.

TpeboBaHMs K MAITMHOCTPOUTEIBHBIM YEPTEKaAM.

Yeprex oOmiero Buma, COOPOYHBIN YEPTEK.

[TopsimoK BBINOIIHEHHS], OCHOBHBIE TPEOOBaHUS K pa0OYUM YepTeKaM.
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3.5. TecroBBI€ 3a1aHUA

ITo JUCIHUITIINHE ((I[GT&JII/I MalllruH» IMPEAYyCMOTPCHO IIPOBCACHUEC CICAYIOIINX BU-
A0B TCCTUPOBAHUS: IMCbMCHHOC.

IIncbMeHHOe TeCTUPOBaHUE.
[IncpMEHHOE TECTUPOBAHME PACCMATPUBACTCS KAaK TEKYIIUMHA KOHTPOJb YCIIEBae-
MOCTH Y MPOBOJUTCS IMOCIIE U3YUYECHUS OIMPEICICHHOTO pa3aeia IUCHUILIAHBL. Pe3yiib-

TaTbl TCCTUPOBAHNA HC YUHUTBIBAIOTCA IIPU IMTPOBCACHUN HpOMe)ICYTO‘{HOfI aTrecranuu.

TecT cocTOUT M3 TECTOBBIX 3aJIlaHUI, KOTOPHIE MOTYT OBITh PA3IMYHON (POPMBI:
* 33/1aHKE 3aKPBITOM POPMBI, COAEPKUT BApUAHTHI TOTOBBIX OTBETOB, U3 KOTOPBIX
HY>KHO BBIOpATh OJIHO MJIM HECKOJIBKO MPABUIIbHbIX;

* 3a/IaHUE OTKPBITON (hOPMBI KOHCTPYUPYETCS B BUIE YTBEPKICHUSA, PAJIOM C KO-
TOPBIM TOTOBBIE OTBETHI C BELIDOPOM HE MPUBOISTCS;
*33/laHME€ HA YCTAHOBJICHHE COOTBETCTBHSI TpeOyeT MOCTaBUTh B COOTBETCTBHE
AJIEMEHTAM OJIHOI'O MHOKECTBA AJIEMEHTHI APYTrOr0 MHOYKECTBA;

* 33JIAaHUE HA YCTAHOBJICHUE MTPABUJILHOW MOCIIEA0BATEIIBHOCTH JEUCTBUM WU CIIOB
B OIPE/ICIICHUSX.
TecToBBIC 3a1aHUs TOJDKHBI OBITH COJEPIKATEILHBIMU, TOJDKHBI OXBAaThIBATH BECh
MAaTepHUal v MO3BOJSATh NPOU3BOAUTH MPOBEPKY CTEIIEHU €TO YCBOCHUS.

IIpumep 3aganus

Bonpocsr

OTBETHI

O06o001eHHas MoCcIe10BaTeIbHOCTh MTPOCK-
TUPOBAHUSA

pacueThbl, MaTepUaIIbl, pacyeTHasl cCXeMa

MaTepHalibl, PaCYeThl, pacyeTHas cXema

pacueTHas cXxeMa, pacueThl, MaTePUAIIbI

pacueTHas cxeMa, MaTepHalIbl, PaCYETHI

COopo4HO# enuHUIIEH ABISICTCS

Bal

petyKTop

ramika

IIPY>KAHA

KecTkoCTh:

CBOMCTBO JeTalH, H3TOTOBJICHHON W3
Marepuaa, ¢ BBICOKOM INIOTHOCTBIO

— IR W =R [WN|—

BO3MOXKHOCTh  JETaJd  TepeaaBaTh
00JIbIIINME MTOTIEPEYHbIE HATPY3KU

CIIOCOOHOCTH JI€TaIM COXPAHSITH pa3Me-
pBI U popMy IO TIPUIIOKEHHON HArpy3-
KoM

CBOWCTBO JI€TAld COXPaHATH paboTo-
COCOOHOCTH B TEUECHUE

B ycnoBHOM 0603HaueHuy "3akienka 8 x
20.01 'OCT 10299 - 80” uudpa 8 yka3zbi-
BAECT HA ...

JJINMHY 3aKJICIIKU

JaMeTp OTBEPCTHSI

ANaMCTP I'OJIOBKH

ANaAMETP 3aKJICIIKH

MeTtpudeckast pe3p0a umeeT yroi npodu-
JIA:

459

559

60°

65°

W= W N
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6 | PexoMeHyeMbIi MaTepual I Kperex- C10, Cr2, C13 1

HBIX KJIMHBEB C4q 15, C4 20 2
Ct4, C15, Ctainb 35, Crans 40, Crans 45 3
Cranp 38XMIOA 4

7 | HaumenpimuM mymom npu pabote o01a- TPEYTOJIbHBIM 1
JAI0T KOHMYECKHE Mepeiadu ¢ TPSIMBIM 2
3yOOM. KOCBIM 3

KPYTOBBIM 4

8 | Hdnst cOopku mepenayn n300paxeHHOTO pe- | pa3beM Kopiyca 1

JTYKTOpa MCIIONB3YeTCs ... OTBEPCTHE B JTHE 2
s coopru nepenayn 1300 00KOBOE OKHO (OTBepCTHe) 3
CMOTPOBOE OKHO 4
9 | PaGotocrmocoOHOCTh YEPBSYHOM Mepeaun | YepBsK 1
JTUMUTHPYET: YEepBSIYHOE KOJIECO 2
YEpBAK U YEPBAYHOE KOJIECO B pABHOM 3
CTETIeH!
WJIM YepBSIK WIH KOJIECO B 3aBUCUMOCTH | 4
OT KOHCTPYKIIUHU TIEpeIadn
10 OCHOBHOI 0COOEHHOCTBIO | HEBO3MOXKHOCTH pabOTHI C OCEBBIMM Ha- | 1
M300paXEHHOT'O HA PUCYHKE | Tpy3KaMH
NOJUIMITHUKA KAYEHUS AB- | BO3MOXKHOCTH pa0OThI CO 3HAUUTETBHBI- | 2
asieTcst MU OCEBBIMHU Harpy3Kkamu
HEBO3MOXKHOCTb palboTHI ¢ mepekocamu | 3
KOJIell
BO3MOYXHOCTh Pa0OTHI CO 3HAYUTENHHBIM | 4
MIEPEKOCOM KOJIeI]

11 | Yopyrum aseMeHToM n300pakeHHOM Ha TOPCHUOH 1
PUCYHKE KOMIICHCUPYIOLIEH ajIblEeBON OJIMHAPHBIN TOJICTHIM METAIIINYECKUN 2
MY(TBI C METAJUIMYECKUMU AUCKAMHU SIBJISI- | JUCK
eTcd ... peccopsl 3

VopyruMm 3neMeHToM H300paskeHE MaKeT TOHKUX JUCKOB 4
My TEI ¢ METATITHYESCKIMH JHCKA!

12 MMOHWKEHHAsl KHHEMaTH4ecKasi TOYHOCTb | 1
K OCHOBHBIM HEIOCTaTKaM YEPBSYHOM Ie- | Majble epeaTOYHbIC YHCIIa 2
penadu OTHOCHUTCS (-ATCH) ... IIYMHOCTb pabOoTBbI 3

au3kuil KT 4

13 | Ilpu nepeaauynr MOIIHOCTH OT BEAYILIETO YBEJIIMYMTCS B 3 paza 1
BaJla K BEJJOMOMY IIOCPEACTBOM ILIaHETap- | yMEHBIIMTCS B 3 pasa 2
HOM Iepeslayu ¢ TpeMs caTeJUINTaMu Ha- yMeHbIuTcA B 1,44 pasza 3
rpy3Ka Ha 3yObsl KOJIEC YMEHBIIUTCA B 9 pa3 4

14 J N3rorosieHHOe Oe3 cMe- 1.5 Mm 1

= ~ IIEHUsA IpAMo3y0oe 1u- 3.75 MM 2
/] JIMHIPUYECKOE KOJIECO 3.00 MM 3
71 wu3o0paxkeHHOE Ha pUCYHKE | 6.75 MM 4

A

S

HUMCECT MOAYJIb:
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15 | HomuHanbHbINA KpYyTAIIMHA MOMEHT Ha Baiy | He meHee 250 Hm 1
peaykropa 500 Hm. Ecniu penykrop pado- | me menee 1000 Hm 2
TaeT ¢ yIapHBIMU Harpy3kamu U kodpdu- | me 6omee 1000 Hm 3
LUEHT JUHAMUYHOCTH PaBEH 2, TO yCTa- 500 Hm 4

HaBJIMBaeMas My(Ta JT0KHA 001a1aTh J10-
HyCTI/IMBIM prTﬂIHHM MOMCHTOM:

3.6 Py0Ge:xxHbIi KOHTPOJIb
[{ens mpoBeneHus: pyOEKHOTO KOHTPOJIS OIICHUThH CTETICHb BOCTIPHUSIITHS YIEOHO-

ro Marc€puajia u nMpoBOAUTCA HJId OLUCHKH PE3YJIbTATOB M3YUYCHUA paB,Z[eJIOB/TeM JAUC-

OUILIUHEL.
Bonpocsl pyoesxkHoro kourpoJis Ne 1
Bonpocwi, paccmampusaemvie na ayoumopHvix 3aHamusix

1. Tlepeuncnure THIBI YEPBSIKOB MO (hopMe HApE3aHHOH YACTH.

2. HazoBute 001acTh NPUMEHEHHUS PEMEHHBIX TIEpeIay.

3. HasoBure napameTpsl U yKaKUTE UX pa3MEPHOCTb B BBIPAXKEHUU:

_prz'n
60-1000

4. Hamumure BbIpak€HHE U ONPENEICHUS MEXOCEBOTO PACCTOSIHUS LWIMHAPUYECKON nepena-
4.

5. Ompenenure quaMeTp BEIOMOTO IIKUBA, €CIIM AUAMETP Beaymiero mkuBa d= 125 MM, oTHOCH-
TebHOE CKOMbXkeHne peMusi (= 0,02, yrioBas CKOpOCTb BeylIero mkusa o,=98 ¢!, yrnosas
CKOpPOCTb BEJOMOT0 IIKHBa =49 ¢

6. Maiite K1accupUKaAIIIO YepBIAKOB MO (hopMme nMpoduist pe3pObl.

7. Yxaxure 00J1acTh MPUMEHEHHUS IETHBIX TIepeIay.

8. HasoBure napameTpsl M YKaKUTE UX Pa3MEPHOCTb B BHIPAKEHUU:

[K]: [KO]KU 'Ka 'KB

9. HanmmuTe COOTHOIICHHE MEXy OKPYKHBIM MOJYJIEM H LIIaroM 3y04aToro KoJjeca.

10. IIpoBepbTe peMEeHb Ha TOIATOBEYHOCTh, €CITH JUTMHA PeMHS 1= 1,2 M, AuamMeTp BEIyIIero IIKu-
Ba d= 125 MM, yIJI0Bas CKOPOCTb BEIOMOro MIKMBa ©= 30 ¢, HepeiaToOYHOe OTHOMICHHE Te-
penauu u =3.

11. Jaiire knaccudukaiuio 3y04aTsix nepead no pacroioKEHHIO BaJIOB.

12. Ilepeuncinure 1OCTOMHCTBA PEMEHHBIX MEpeIay.

13. Ha3oBuTe napameTpsl U yKaXkKMTE UX Pa3MEPHOCTb B BBIPAKECHUM:

o P
Sin(ﬁj
z

14. Hanuiute COOTHOLIEHUE MEXY OKPY>KHBIM M HOPMaJIbHBIM MOAYJISIMH KOCO3YOOr0 KoJjeca.

15. Ompenenure yron ob6xBaTa MJIOCKOPEMEHHOHN Mepeiayn, eciyd JUaMeTp BEIOMOro ImKkuBa d=
800 mm, muameTp Beaymero mkuBa d=200 mm.

16. JlaiiTe xnaccudukaruio 3yduaTeix kKosec o popme mpodus 3yoda.

17. Ilepeuncnure HEAOCTATKH PEMEHHBIX MEpeaay.

18. N306pa3ute rpaduk n3MEeHEHUs HarPy3KH, TOCTOSTHHOM BO BPEMEHH.

19. HazoBuTe mapaMeTphl M YKaKUTE UX Pa3MEPHOCTH B BRIPAKCHUU:

z, = (Zz +Zl)+ [(Zz _Zl)/(zﬂ)]zp +2_a
2 a p
20. BeIpazute quamMeTp AeIUTEIbHOW OKPYXHOCTH IIJIMHIPUIECKOTO MPSIMO3y0oTro Koyieca 4epe3

MOJYJIb.
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21.

22.
23.

24.
25.

26.

27.

28.

29.
30.

31.

32.

33.
34.
35.
36.

37.
38.

39.
40.
41.

42.

43
44,

45.
46.

47.
48.

Omnpenennure pacyeTHYIO OKPYKHYIO CHIy PEMEHHOW Mepeaadu, €CJIM MOIIHOCTh Ha BEIYIIEeM
mkuBe P= 7 kBT, koapdunment nuramuaHocTH Harpy3ku K =1, auameTp Bemymero mkuBa
d; =200 mm, gacToTa BpaieHus BeAylIero mkuea n; =150 MuH .

JaiiTe knaccudukaiuio 3y0uaThiX Kojec o popMe U pacroIoKeHHUIO 3yObeB.

VYkaxnure Ha3HAYCHHE PEMEHHBIX BAPHATOPOB.
N300pa3ute 3CKU3 KOHCTPYKIIUU POITUKOBOH LIETIH.
Ha3zoBuTte mapamMeTpsl M YKaXKHUTE HX Pa3MEPHOCTh B BHIPAKCHUH:
[s]=[s.][s.][s;]
Hanwuimure BeIpakeHHE JUIsL ONIPEeNICHHs] JUaMeTpa OKPYKHOCTH BBICTYIOB MPSIMO3YOOTO ITH-
JUHJIPHYECKOTO KOJIeca.
Omnpenenute MOIIHOCTh Ha BeIyIIeM MIKHBE TUIOCKOPEMEHHOW Mepeiadn, eIl pacueTHOEe J10-
myckaemoe mnoinesnoe Hanpsokenue [k]= 2 Mlla, koagdunueHT TMHAMUYHOCTH Harpy3ku K=
1, ckopocTh pemHst ¥1=10 m/c, mupuHa pemHs: b=64 MM, TOJIIIUHA PeMHS 0=3,5 MM.
Jaiite knaccudukaimio 3youaTsIX nepeaad no ¢popme 3youaThIx Kojec.
[epeuncnure TpeOOBaHMS K MaTepraiaM PUBOIHBIX PEMHEH.
HazoBuTe mapaMeTphl 1 YKaKUTE UX Pa3MEPHOCTh B BHIPAKEHUU:

L _2-n(d, +d)+ 21~ 2(d, +d, ) ~8(d, +d,)

8
Hanummure BblpaxeHue Uisl ONpeesieHns AuaMeTpa OKpPY>KHOCTH BIAIuH MPSMO3yOOro Iu-
JUHAPUYECKOTO KOJIeca.
Ompenenure 4UCIIO 3yObEB YEPBSIYHOTO KoJIeca IIPH MEXKIICHTPOBOM PACCTOSHHH a= 235 MM,
Mojyie 3aueruienus m= 10 MM, koappuimenTe 1uaMmerpa 4yepBsika q=S8.
Jaiite kaccudukainio 3y04aThiX nepenad rno Npu3HaKy B3aMMHOTO PACIIONOKEHHSI KOJIEC.
Ilepeuncnure JOCTOMHCTBA LIEMTHBIX NIEPEIAY.
N3o0pasuTte cxeMy OTKpBITOM pEMEHHOMW TIepeaayn.
HazoBute napameTpsl 1 yKaXKUTE UX PA3MEPHOCTh B BHIPAKEHUH

At=t, —t, _Al-n) < [a7]
k-A

Bripasurte BbICOTY TOJIOBKH 3y0a uepe3 MOYJIb.
Omnpenenute NpeABApUTEIbHOE HATSIKEHUE PEMHS, €CIIM M3BECTHBI: KOAPQPHUIMEHT TATH O=
0,6, momyckaemoe ToJIe3HOE HampspkeHue pemus [Kol= 2,4 H/MMZ, IJI0MIaAb MONEPEYHOTO Ce-
yeHust pemHs A= 150 MM,
JaiiTe knaccudukaiuio 3y04yaThix mepeaad mo GopMe MmornepeyHoro CEUYeHUs PEMHS.
HCpC‘II/ICHI/ITe HCAOCTAaTKU LICITHBIX Tepcaa.
N3006pa3ute cxeMy KOHHYECKOTO 3allelJICHHs] ¢ CyMMapHbIM YIJIOM IpPU BEpIIMHAX KOHYCOB
90°.
HazoBuTe napaMeTpsl ¥ yKa)KUTe UX Pa3MEPHOCTb B BHIPAKEHUU:
T - Ky, (” + 1)

2
Y ba ’[UH] u
Bripasute MexoceBoe pacCTOSIHUE YEPBSIUHOM Nepeaaun 4epe3 MO1YJIb.
Onpenenure HaTSHKEHUE BeAyllleld BETBU PEMEHHOM Meperadu, €Clid U3BECTHBI: KO ULIMEHT
taru @= 0,5 u npeaBapurenbHoe HaTsLKeHUE peMHst Fo= 400 H.
JaiiTe kmaccuuKaIdio peMHel B 3aBUCUMOCTH OT MaTepuara.
VYkaxure 00J1acTh MPUMEHEHHI LIEMHBIX Mepeaay.

d, =K,3

N300pa3ute cxemy 4epBAYHOH mepenadn ¢ O0OKOBBIM PacIlOIOKEHUEM YepBsKa.
Ha3zoBute napamMeTpsl 1 yKaXXHUT€ UX Pa3MEPHOCTb B BBIPA)KEHUMU:

2-10°T,
" 085zylo, ]

m, =3|Y, K., K
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49.
50.

51.
52.
53.

54.

55.

56.
57.

58

60.

61.

62.
63.
64.
65.

66.
67.

68.
69.
70.
71.

72.
73.
74.
75.

76.
77.

78.

BripasuTe okpy)kHYIO CHITy 3y0O4aToil nepeaun uepe3 KpyTsIuil MOMEHT.
Onpenenure auaMeTp BEAYLIETO IKHUBA IIIOCKOPEMEHHON NEPENadt, €CIIA OKPYKHOE YCHIINE
Fi= 1200 H, xoa¢dpunment narpysku K= 1, mmpuna pemas b=80 mm, 10myckaeMoe MoJie3Hoe

o 1
HanpsbkeHue [Ko]= 2 MlIla, oTHOIeHHE TOMIIMHBI PEMHS K THaMETPy MKHBa — = —

d, 40
JlaiiTe KiacCU(PUKAIMIO KITMHOBBIX pEMHEH M0 KOHCTPYKILIUU.
JlaiiTe onpeneneHue mara 3aierieHus.
HazoBuTe napaMeTpbl 1 YKaKUTE UX Pa3MEPHOCTb B BHIPAKEHUU:

T - KpNu® +1

0.85y,, [0 [ u

Hanwummre cooTHOMEHNE MEXIY OKPY)KHOU M paJiiaibHOIN CHIIAMH B TIPSMO3YOOM IMIIMHAPH-
YECKOM 3alleTIIICHUH.

Omnpenenure MOIIHOCTh YepBsYHOM niepeaaun / n= 0,85/, Beimenstomeid Bo BpemMsi padOThI Tell-
noBoii motok Q=900 Br.

JaiiTe knaccuuKaIyio nepeaavu 1mo NPUHIAITY Tepeiad IBHKCHUS.
JlaiiTe onpeneneHne MeX0CEBOIO PACCTOSIHUS.

d,, =770-3

wml

. I3o0pazute cxeMy MoaynepekpecTHOW peEMEHHOM mepeayn.
59.

Ha3zoBuTte mapamMeTpsl M YKaXXHUTE UX Pa3MEPHOCTb B BEIPAKEHUH:

a=05(d,+d,)= —m(212+ )

Hanummre cooTHOIIEHHE MEXKYy OKPYXHOH U OCEBOH CHIIaMH B KOCO3YOOM IMJIMHAPHYECKOM
3aLETIICHUM.

Omnpenenute AMaMeTp 3ar0TOBKH LWIMHIPUYECKOTO 3y04aToro Koieca, eciau JaHo: p=15,7 MM,
z=21.

JlaiiTe Kiaccu(pUKAIHIO Nepeaay Mo Croco0y COSMHEHNUS TeJl BpaIleHUs.

Ilepeuncnure OCHOBHBIE T€OMETPUUECKHUE XapaKTEPUCTUKH LICTTHON NIEPEJAYH.

N300pasute cxemy NepeKpecTHOW PeMEHHOH MepeIadu.

HazoBuTe napaMeTpbl 1 YKaKUTE UX Pa3MEPHOCTD B BBIPDAKCHUU:

m =§/1,5YF2 Ky Kp, - Cosy T, /(qzz[o-m])

Hanummre cOOTHOIIEHHE MEXITy BHICOTOU TOJIOBKU 3y0a U MOJTYJIEM.
Omnpenenure BETUUYUHY KPYTAIIEr0 MOMEHTA, MEepeaaBaeMoro 3y04aTbiM KOJIECOM C MapameT-
pamu: m=5 MM, z= 30 MM, b=40 MM, eciiu pacueTHas OkpyxHas cuiia Wg= 25 H/MM.
JatiTe xmaccuUKaIuyio Merneu mo KOHCTPYKITUH.
[lepeuncanre OCHOBHBIE TECOMETPUUECKHE XaPAKTEPUCTUKH PEMEHHON Tepe1adH.
N3o00pa3ute cxeMy 3y0uaToil mepenayn ¢ BHEITHUM 3aIICTUICHUEM.
HazoBute nmapameTpsl U yKaXHUTE UX Pa3MEPHOCTb B BHIPAKECHUU:

h=h,+h, =(2n +c")-m

Hanmumure BblpakeHue ajisi ONpeNeieHUs] NepeIaToOyYHOr0 OTHOIICHHUS Hapbl UINHApUYE-
CKHX 3yO4YaThIX KOJIEC.

Omnpeznenure BEIMYUHY OKPYKHOTO YCHIIHSI 3y04aToro Kojeca, epeatoniero MomHocTs Pr=
2,8 kBT mipu yriioBo# ckopoctu m,=14 pax/c. [Tapamerpsl koseca m= 5 mm, z,= 80 .

JaiiTe K1acCU(pUKAINIO POJTUKOBBIX IETEeH O KOJINYECTBY PsIIOB.

[aiite onpeneneHre 3BOJIbBEHTHI.

N300pa3zute cxeMy peMEHHOU nepeaadn C HaTSHKHBIM POJTUKOM.

Ha3oBute napameTpsl 1 YKaXKUTE UX PA3MEPHOCTh B BBIPAKEHUN:
_ L5Ypy Ky Ky, - Cosy - T,

d -d,-m
BeIpasuTe OKpyXHYIO0 CKOPOCT KOJIECa Yepe3 MOYITb 3aleTUICHHSL.

Ops < [O-FZ]
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79. Omnpenenute OPUEHTUPOBOUYHYIO TONIIHUHY IUIOCKOTO PEMHS, €CJIM MOUTHOCTh nepenaun P= 7
kBT, yactora BpamieHus Beaymiero mkuBa n; =500 muH". OTHOIIEHHE TOJIIIUHBI PEMHS K
1

IUaMeTpy IIKHUBa 420

80. JlaiiTe kmaccuUKaIMIo rmepeaady ruOKON CBA3BIO 1O PACTIONOKEHHUIO B IPOCTPAHCTBE.
81. Ilepeuncnure JOCTOMHCTBA 3yOUaTHIX MEepeaay.

82. M3oOpasurte cxeMy peMEHHOMU Mepeaadn CO CTYIICHYATHIMU IIIKUBAMH.

83. HaszoBute napameTpsl U yKa)KUTE UX Pa3MEPHOCTD B BBIPAKECHUH:

3
o, = 170 (z,/q)+1

= 'KHﬂ'KHu'ng[O-H]
z,/q a

[2]

84. BeIpa3zurte AeNIUTENbHBIN AUAMETP 3BE€30UKHU YEpe3 Mar IEeMu.

85. Omnpenenute ynciao 3yObeB MIECTEPHH, eciy U3BeCTHHI: a= 200 MM, m =4 MM, u = 4.
86. JlakiTe kmaccuUKaInIo mepeaad 1mo crnoco0y peryJIupoBaHus MPOBUCAHUS LICTIH.
87. Ilepeuncnure HETOCTATKU 3yOUaTHIX Mepeaay.

88. HazoBuTe nmapameTpbl U YKOKHUTE UX Pa3MEPHOCTh B BHIPAKEHUH:

170

(Zz /Q)[Gu]

89. Omnpenennure MOIIHOCTb, KOTOPYIO NEPEJAET MIECTEPHS, UMEIOIIAsl TapaMeTpbl m= 4 MM, Z|=
20, ;=100 pan/c, ecnmu okpyxkHoe ycummme F= 500 H.

90. /aiire x1accupuKaIUIoO LHEMHBIX Nepead 10 KOHCTPYKTUBHOMY HCIIOJTHEHHUIO.

91. Tlepeuucnute ciocoObl U3TOTOBICHUS 3yOUATHIX KOJIEC.

92. MW3obOpasuTe AuarpaMMy M3MEHEHUS! KPUBBIX CKOJBKEHHUS B 3aBUCUMOCTH OT KOd(pPHIIHEHTA

aw=(22/q+l)-3 Ky - Ky, - T,

TATH.
93. Ha3zoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKCHUMU:
2a
m=-——
(q +z, )

94. Hanumure BbIpa’keHUE YIS ONPEAETICHHS KOJIMUYECTBA TEIUIA, BBIJCISAIONIETOCS B YEPBIYHOM
peayKTope.

95. JlaiiTe kmaccu(UKalUiO peMEHHBIX TIepe/iad M0 HaMpaBJICHUIO BPAIICHUS IIKHUBOB.

96. Jlaiite onpeneneHue MOAYIS.

97. MW300pa3ute cxeMy LIETHOW TEpeIavyd M MPOCTAaBbTE OCHOBHBIE T€OMETPUYECKUE XapaKTEePH-
CTHKU.

98. HazoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKECHUMU:

@, n d z, T,

l=—= = —

®, n, d,igy, z Tin

w2

99. HanumuTe BeIpaXXeHUE IS OnpeaeseHust KoapUIMEeHTa TATH PEMEHHOM epeaayH.
100. [latite knaccudukammro nepenad mo crnocody co3aaHus HaTSHKCHUS PEMHS.

101. YkaxkuTe mpenMymiecTBa KOCO3yObIX HIIMHAPHUECKUX KOJIEC.

102. M300pa3ute 3CKU3 KOHCTPYKIIUH JBYXPSTHON POJTUKOBOM IIEITH.

103. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUM:

E q

27(1- 1) p,,

104. Hanumwure Belpak€HHE 711 ONPEEICHNs AMaMeTpa BEAYLIET0 IKHUBA INIOCKOPEMEHHOM Te-
penayu.

105. Omnpenenurte BEMUYUHY KPYTAILIETO MOMEHTA Ha TUXOXOJHOM Bajly, €CJIM IaHO: M= 5 MM, Z;=
20, z,= 50, ;=100 pan/c, P;= 5 xBr.

106. [laiite knaccupuKanuio 4epBSIKOB MO YHCTY 3aX00B.

107. Ha3zoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKECHUMU:

Oy =
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i:ﬂ:ﬂzhzz—z:i:ctgé‘1 = 1g0,
o, n, d,, z TIin

108. BeIpa3ure nomyckaeMoe HalpshKEHHE pa3pblBa 4epes Mpeaes TEKYYECTH.

109. TIpsimosy0Oas mectepHs ¢ mapamerpamu m = 4 M, z= 20, mepenaet KpyTsamui MOMeHT T =
20 Hwm. Omnpenenute pacyeTHYIO OKPYXKHYIO CUJTY MEepeIadH.

110. JlaiiTe knaccuuKauio YepBIKOB 1O HAIPABJICHUIO BUTKOB.

111. B kakux ciay4asx NpUMEHSIOTCS MOJUKIMHOBBIE pEMHU?

112. M300pa3ute cxeMaTHYHO IUIMHAPUUYECKOE 3yOuaToe KOoJIeCO W MPOCTaBbTE OCHOBHBIE T'€O-
METPUUYECKUE XAPAKTEPUCTUKH.

113. HazoBute mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:
_ Alg] _ ailq]

‘K K
114. Jlaiite knaccu(puKanuio 4epBsIUHBIX MEepeiay Mo PACIIONOKEHHIO YepBsKa.
115. YkaxuTe npenMmyniecTBa KIMHOPEMEHHBIX MEPeaay Mo CPaBHEHUIO C TUIOCKOPEMEHHBIMH.
116. M3o6pasute cxemy 3y0a ¢ 3BOJIBBEHTHBIM MTPO(UIEM.
117. Ha3zoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

KF

7 =t
*IF]
118. HanummTe COOTHOLIEHWE MEXIY HATSHKEHUEM BEeIylIEeH U BEIOMOW BETBEW pEeMEHHOM mepe-
nauu (hopmyna Ditnepa).
119. B uepBsguHoil mape m= 3 MM, z;= 3, z,= 27, q = 9. Onpeaennute MEKIEHTPOBOE PACCTOSTHUE
a.
120. Jlaiite knaccudukamuo 3y0UaTbiX Kojiec Mo KOHCTPYKIIHH.
121. VkaxuTe HEJOCTaTKHU KIIMHOPEMEHHBIX Mepeay.
122. M306pa3zute cxemy napbl IAIHHAPUUECKUX 3y0UaThIX KOJIEC C BHYTPEHHUM 3alleTUICHUEM.
123. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKECHUM:
o . K,K
[0] = ZAdR
K,[S,]
124. HanummuTe COOTHOILICHHE MEXAY HATSHKEHHWEM BEIYIIEeHl BETBbIO PEMEHHOM mepenadu, Ha-
YaJbHBIM HATSHKEHUEM M OKPYKHOM CHITOMN.
125. Onpenenurte OKpyKHOE yCUiIMe Ha miectepHe m = 4 MM, z= 20, nepeaaronieii MoHocTs P= 5
kBt npu ©=100 pan/c.
126. JlaliTe onpeneneHrue NpOYHOCTH JETaH.
127. YkaxuTe 0COOCHHOCTh apXMME/I0BA YEPBSIKa.
128. M300pa3ute nmomnepeyHoe ceueHne KOPAMIHYPOBOTO KIIMHOBOTO PEMHS.
129. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUM:

;Lo om _dy
w, n, d z

130. HanummuTe COOTHOUIEHHWE MEXAY HATSKEHUEM BEIOMOM BETBH, HAYaJbHBIM HATSKCHHEM U
OKPYKHOH CUJIOW B pEMEHHOU Iiepeaaye.

131. Tlepeuncnaute OCHOBHBIE KPUTEPUHU PAOOTOCTIOCOOHOCTH JIeTasICH.

132. Ykaxute 0COOEHHOCTH KOHBOJIFOTHOTO YEPBSIKA.

133. M300pa3ute mpoaoibHOE U TIOTIEPEYHOE CEUCHHUS 3y0UaToro peMHs.

134. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTDb B BHIPAKEHUMU:

o _n _ d,

] =—= R —
o, n, d, (1_5 )
135. Hanumure BbIpakKeHUE IJIsI ONPEICTICHUS] OKPYKHOW CHJIbI Ha BEAYIIEM IIKWMBE PEMEHHOM
nepeaayu.
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136. Yroxa npu BeplIMHE AEIUTEIHHOTO KOHYCa BEIOMOI0 KOjleca KOHMYECKOH mepefaun o= 60°.
Yron MexJy OCAMH KOHMYECKHX Koyec & =&, +3, =90”. Onpenenurs nepenaTouHoe 4ucio

ATOM MapHI.

137. Tlepeuucnute METObI BEIOOpA JOMyCKAEMbIX HANPSHKEHUH M KO PHUIIMEHTOB 3amaca mpoy-
HOCTH.

138. Ilepeuncnnure AOCTOMHCTBA YEPBSIUHBIX NIEpEIAY.

139. M3006pa3ute 3M0pbl K3MEHEHUS HAMIPSDHKEHUH B IMOMIEPEYHBIX CEUCHUSIX PEMHS TT0 KOHTYPY
nepenaym.

140. HazoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

141. Hanummure COOTHOLIEHHE MEXKAY OKPYKHBIMU CKOPOCTSIMH BEIYILETO U BEJOMOIO IIKUBOB
PEMEHHOU nepeaayu.

142. IIpoBepbTe LIETb 110 TOIYCKAEMOMY JABJICHHIO B IIapHUpE, eciu [p]= 21 Mlla, nepenasae-
Mast MOIITHOCTh P = 8 kBT, ckopocTs 1ienu ¥ = 2 M/c, auametp Bayimka d = 9,55 MM, mupuHa
menu b =27,46 Mm.

143. Kakoe HampspKeHHE B KQUECTBE MPEACIBHOTO OEpeTcst TP pacueTe Ha MPOYHOCTH MPH Tepe-
MEHHOM XapaKTepe Harpy3Kku?

144. Tlepeuncnure HEAOCTATKU YEPBSIYHBIX MEepeIay.

145. M3ob6pasute cxemy CHJl, ISHCTBYIOIIMX HA BaJl B PEMEHHOH Mepenaye.

146. Ha3zoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

YFTIKHﬂ

2 W g [UF ]

147. Bplpa3ute MeX0CEBOE pacCTOSIHUE YEPBSIUHOM Mepeaauu 4epe3 Mo1yJIb.

148. OmnpenenuTe YUCIIO PAIOB LEMH €CIM OKpYXKHas cuia B nepenade F, = 2000 H, koaddunu-
eHT skcrmuyatamuu  K,= 1,5, nomyckaemasi okpyxHasi cuia Il ogHopsaHoM nenu  [Fy]
=1500 H.

149. Kakoe HampspKeHHME B KauecTBE MPEAEIbHOTO Oepercs Mpu pacyeTe Ha MPOYHOCTH MPH TO-
CTOSIHHOM XapakTepe Harpy3ku?

150. ITlepeuucnute TpeGOBaHUS K MaTepHaiaM YEpBIYHBIX MEpeaay.

151. M3006pa3ute cxemy CHII B IPSIMO3yOOM ITUITMHAPUIECKOM 3aIlCTUICHHH.

152. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUM:

z= —Kg h
'POKQ K[ KZ

153. Hanumwure Boipaxenue aisa onpenenenus KIIJ[ uepssiunoit nepegayu.

154. Onpenenure MakCUMalIbHOE OKPY)KHOE YCHUIIME, KOTOPOE MOXKET NEepeaTh LieNHas Nepeaaya,
€CJI JOMyCKaeMoe JaBJICHHUE B IapHUPE [p] =21 MIla, mupuna nenu b = 27,46 mwm,
nuamerp Bamka d = 9,55 mwm.

155. B xakoM ciydae B KauecTBE MPEACIbHOIO HAMPSHKEHUS TIPH pacdyeTe Ha MPOYHOCTh OepeTcs
npesea TeKy4ecT?

156. Tlepeuucnute TpeOOBaHUS, TPEABIBISIEMbIC K UEPBIKY.

157. N3ob6pasute cxemy cuil, IEHCTBYIOIIMX Ha 3y0, MPsSMO3y0Oro, 3BOJBBEHTHOIO Kojeca MpHU
pacdeTe Ha U3ruo.

158. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUMU:

P] — [K]AUI
K

4
159. HanumuTe BBIpa)K€HHE ISl ONMPEAECICHUS KOJWYECTBA TEIia, OTBOJMMOIrO 4Yepe3 MOBEpX-
HOCTb OXJIQXKJICHHSI KOPITyCa YEPBSIYHOTO PEAYKTOpA.
160. Onpenenute MOIIHOCTh, MEPEIABAEMYIO LIEMTHOM Mepeaadeil, eciu OKpyxkHas cuina F; =
2000 H, ckopocts 1ienu Vv = 5 M/c.
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161. B kakoM ciyyae B KauecTBE MPEECIIbHOTO HANpPSHKEHUS MPH pacyeTe Ha MPOYHOCTh Oepercs

npeesa IPOYHOCTH?

162. N300pa3ute cxemy CHII, ICUCTBYIOMIMX B KOCO3yOOM HUIUHAPUICCKOM 3aIICTIIICHHH.
163. HazoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKECHUMU:

d, =(1100...1300)- 3 Lil =(520...610)-3 it
n

1 w,

164. Onpenenure OKpYKHOE YCWIME B LIEMHOW Nepeaauye, €CM HATSXKEHHUE Beayllel BETBU

—

XN

©

11

14.

15.
16.

17.
18.

19.
20.

21.

22.

23.

F=5000 H, maTsoxenue Benomoi Betsu F,=2000 H.

BOI’ZpOCbl 05l CaMOCMOSIMENbHO20 U3yuernus
HazoBuTe ocHOBHBIE (DaKTOPBI, BIUSIONINE HA YCTATOCTHYIO IPOYHOCTh JETAIH.
Kakue Borpockl HEOOX0AMMO penaTh NP KOHCTPYUPOBAHUU JeTan?
[To xakuM TIpeeNbHBIM HAMPSDKEHUSIM BEIETCS ONpeeieHne (pacueT) JAOMyCKaeMbIX Hampsi-
KEHHH MPU CTATUYECKUX U NIEPEMEHHBIX Harpy3Kax.
Jlis KakuX MaTepuanoB M YCIOBUW HArpyKEHUS NETAIM HCIOJNB3YIOT TPEaesl MPOYHOCTU
(04,0;), IpH ONPEJEICHUH JOITyCKaeMOr0 HaNpsKEeHHs?
[Tokaxwute Ha rpaduke u gaite GpU3NIECKOE ONpeieIeHHE Mpeiea TeKYy4eCcTH (O'T )
[Tepeunciute OCHOBHBIE KPUTEPHUH PAOOTOCIIOCOOHOCTH JCTAIIH.
JlaliTe onpeneneHue npenesia BBIHOCIUBOCTH MaTepHalia IETANIH.
[TosicHuTe posib KOHCTPYKTOpA, TEXHOJOra U JKCIUTyaTallUOHHUKA B IMPOLIECCE CO3JaHUs Ma-
IIVH.
HazoBute nopsmok (3Tamnsl) IpOSKTUPOBAHKS MAIIIHH.

. Harmumure BbIpakeHue Ui MPOBEPOYHOTO pacyera JeTaid, paboTaroueil Mo HalpsKeHUIM:

paspbiBa, u3ruba, cpesa, KpyueHHUsI.

. HazoBure 1 nosicHute napaMeTpsl B BeipaxkeHuu: S =S, - S, - S,

12.
13.

JlaiiTe onpeneneHne N3HOCOCTOMKOCTH JA€TaH.
JlaiiTe onpeeneHne MUKIOB U3MEHEHUS HANPSKEHUH PUBEACHHBIX Ha TpaduKax:
a ' '

e o i Linkn '
i Lnkn . o 1

0O O — 2 R - i i
t

JIs KaKuX YCIOBMI HAarpy)KeHHs JIeTaly MCIOoNb3yeTcs npeaen yeranoctu (9-1) mpu ompese-
JICHUU JO0IYyCKaeMOT0 HATIPSKCHUS.

Ha3zoBute ocHOBHBIE (DAKTOPBI, OT KOTOPBIX 3aBUCUT MPOYHOCTH JETAJIH.

N300pa3ute rpaduku M3MEHEHUsT HANPSHKEHHUN 110 MyJIbCHPYIOMIEMY, CAMMETPHYHOMY M He-
CUMMCTPUYHOMY LIUKJIAM.

N3o0pasute Ha rpaduke u qainTe GU3NIECKOE ONPEACIICHUE Mpeiena MPOYHOCTH U TEKYUIECTH.
[TosicauTe, Kakue TPU OCHOBHBIC 33]]a4/ PEIIAIOT IPH KOHCTPYUPOBAHUU JICTAIIH.

HazoBute 0cHOBHBIEC KpUTEPUHU PabOTOCTIOCOOHOCTH JIETAIIH.

JU1st KakuX MaTepuasoB U YCIOBUI HATPY)KEHUs UCIIOJIB3YIOT IPEAEN TEKYYECTH, IIPU OIpeie-
JICHUU JOIYCKAaeMOT0 HaMpsKCHUs?

- . '
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|
|
I
|
I
|
I
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|
I
|
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|
|
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I
T
|
1
|
|

o, -k, k,
N

Hanumure OCHOBHBIE ypaBHEHUs IIPOYHOCTU VIS JeTanell paboTaromuX 110 HAMpsHKCHUSIM:

cpesa, pa3pbiBa, H3rHOa, KPyUEHHSI.

HCpC‘II/ICHI/ITe OCHOBHBIC 3TAIlbI ITPOLICCCa CO3JaHUS MAIlIMH.

HasoBute napameTpsl B BEIDAKEHUH: [0 ]| =
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24

25.
26.
27.
28.
29.
30.

31.

32.
33.

34.
35.

36.

37.

38

39.

40.

—

14.
15.

16.
17.

. laiTe omnpeneneHyre LUKIA HANPSIYKEHUH, aMILIUTYIbl U CPEJHErO HampspkeHus nukia. IToka-
KUTE UX Ha rpaduKe MUK B OOIIEM CiTydae.

Ha3zoBute ocHOBHBIE (DAKTOPBI, OT KOTOPBIX 3aBUCUT MPOYHOCTH JETAJIH.

[lepeuniciuTe OCHOBHBIE TEH/ICHIIMM B COBPEMEHHOM MAIIMHOCTPOEHHUH.

JlaiiTe onpeneneHye 10IyCKaeMOro HalpsKEHUs.

N300pa3uTte 3cKU3 KOHCTPYKITUU BTYJIOYHOM IICTIH.

N306pa3ute cxemy rHIOMAHON Mepesayu.

N300pa3ute cxemy peMEHHOW mepefaud ¢ pa3fABUKHBIMH KOHYCHBIMHU HIKMBaMU (KJIMHOpE-
MEHHBIN BapuaTop).

Onpenenure TUaMETP OKPYKHOCTEH BBICTYIOB M BHAAWH IS Kojieca, ecinu: m= 4 MM, z= 16,
h*,= 10, x =+0,3.

VKaxuTe, B KAKMX CIydasx MPeAnoYTUTENbHO IPUMEHEHNE IIEBPOHHBIX Iepeiay.

Omnpenenure MHUHMMAJIbHOE YHMCIO 3yObEB IMIECTEPHHU, MPU KO UIIMEHTE BBHICOTHI TOJIOBKH
h*,= 0,8 u yrie 3anemieHus o= 20",

[lepeuncaure nocTOMHCTBA 3yOUaThiX nepeaay HoBukona.

Bripazure cmenieHue WHCTPYMEHTa MpPU HM3TOTOBIEHUU KOPPUTHPOBAHHBIX 3yOUaThIX KOJIEC
4yepe3 MOAYIb.

Hanumure BblpaxkeHHe ISl ONpeeieHns yria o0xBaTra Ha BeAyllleM IIKMBE PEMEHHOH Imepe-
JTaqH.

Onpenennure 4uciio 3yObeB IMIECTEPHU, MOIYJIb 3alleIIECHUs KOTOpOi m= 4 MM, AHaMETpP OK-
PYXHOCTH BBICTYNOB d, = 86,4MM, KO3 (UIIMEHT BBICOTHI r0J0BKH h’,= 0,8.

. I300pa3ute nonepeyHoe ceueHrne KOpATKAHEBOTO KIIMHOBOT'O PEMHSI.

Omnpexnenure 1uaMeTp 3aroTOBKH Il KOCO3YOOT0 LMJIMHAPUIECKOTO KoJieca, €Cli: My= 4 MM,
z=16, B =806"34"" (Cos 8°06°34"* = 0,99).

BolIpasute oKpyKHYI0 CKOPOCTb 3B€3/I0UYKH UEPE3 LAl LEMH.

Bonpocsl py0e:kHOTro KOHTpOJIsi Ne 2
Bonpocsi, paccmampusaemvie Ha ayOumopHuIX 3aHAMUSIX

. B Kakux ciaydasx BBIIOJHIETCS pacyeT BAJIOB HAa M3TMOHYIO KECTKOCTH?

Hepet{chHTe JOCTOMHCTBA INOJIIMITHUKOB Ka4CHU.

. Hanmmmre dopmyny 11t onpeneneHus JOArOBEUHOCTH MOANIMITHAKA B MIIH. 0OOPOTOB U T10-

SICHUTE ITapaMeTPhI.

Kak xnaccuunupyroTcst mpy>KUHBI 0 KOHCTPYKTUBHBIM MPU3HAKaM?

[IpoBeauTe MPOEKTHHIN pacueT BEIOMOTO Bajia MPsIMO3y00T0 MUINHIPHIECKOTO OJTHOCTYIICH-
yaToro penykropa. [lepegaBaemslii kpyTsamuii MoMeHT 108 HM, nonyckaemoe HanpskeHue Ha
kpydenne 20 MIla. HaznaubTe quameTpsl Bajia o1 MOAIIMITHUKY U TT0J 3y04UaToe KoJieco.
Jlyist 9ero mpu pacyeTe Basia CTPOSIT SMIOPHI U3TUOAIOIINX ¥ KPYTSIIUX MOMEHTOB?

YT0 HA3LIBAIOT NOMIIIUITHUKOM U HONIISITHUKOM?

Haueptute B pa3pese 3CKHU3 pauaibHOIO MIAPUKOBOTO MOAIIUITHUKA.

Harmmmuire hopmyny 11 mpoBepKH Bajia Ha KPyYEHHE U TTOSICHUTE TTapaMeTphI.

. Kakoe TPCHUC KCIIATCIIBHO UMCTH B MOAIIUITHUKE CKOJIBXKCHUS U IIPU KAKHUX YCIIOBUAX OHO

BO3HHUKAaET?

. Kak kmaccuduimupyrorcest Bassl o ¢popme MornepeyHoro ceueHus ?
. UTo 03HauaroT nepsbie ABE LUQPHI CIIpaBa B HOMEPE MOIUITHUKA?
. Harummre dopmyiy aist onpeesieHust MOMEHTa CONPOTHUBIICHHS Bajla IPU pacdeTe Ha U3ruo

U IIOSICHUTEC napaMeTpLL

UT0 KOMIEHCUPYIOT KOMIIEHCUPYIOITHE MY ThI?

Onpenennure HECYITYIO CIIOCOOHOCTD MOAIIUITHUKA CKONIbXKeHUs. J{uameTp Bana 42 MM, IIHPU-
Ha OpOH30BOT0 BKJajbIIA 45 MM, gommyckaemoe napienue 8§ Mlla.

I/I3 KaKux 3JIEMCHTOB COCTOUT IMOAIIMUITHUK CKOJIL)KGHI/IH?

Hamumure ycmoBre M3HOCOCTOMKOCTH TOAMIUITHAKA CKOJIBKECHHSI M TIOSICHUTE ITapaMeTpPhI.
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. Jlnst Bemy1ero Baja penykTopa moxo0pansl paguaibHble mapukonoamunauky Ne 205 ¢ nu-
HaMHUYECKOU rpy3onoabeMHOCThIO 19,5 kH. Onpenenure 10AroBeYHOCTh MOAIIMITHAKA B Ya-
cax. DOkBuBajeHTHasa Harpy3ka 3620 H, yactora Bpamenus Bana 1500 mun-1.

Haueprtute B pa3pese 3CKHU3 painagbHO POIMKOBOIO MOAIIUITHHUKA.

Hanumure hopmyny ans npoBepku ynpyrux snementoB MYBII Ha cmsTre U mosicHUTe mapa-
METPBHI.

Paguanbublil cheprueckuil IByXpsaaHblil mapukonoqmunHUK Ne 1205 Harpy»eH SKBUBaJICHT-
HOM Harpy3koi, coctapistomei 2340 H. Ckonbko MTH. 000pOTOB CIIOCOOEH BBIACPIKATH MO/I-
LIUITHUK, €CIIU €T0 JUHAMu4ecKas rpyzonoasemMHocts 12100 H.

UeM oTiimyaeTcs pacueT HEMOABUAKHBIX OCEH OT pacueTa BpaIlatoIIUXCsl OCEu?

HazoBuTe Buabl pa3pylieHNs MOAIIUITHUKOB CKOJIBXKEHMS.

HauepTuTte B pazpese 3cKu3 paauagbHOro chepudeckoro 2-xX psIHOTO MOIIUITHUKA.
Hanumure hopmyny ans npoBepku ynpyrux snementoB MYBII Ha cmsTre U nmosicHuTe mapa-
METPBHI.

Haznauenue myQrt.

Onpenenvure TMHAMUYECKYIO TPY30M0AbEMHOCTD MOJIIMITHUKA Ka4eHHUs, coBepIaronero 153
MJIH. 00OpOTOB 3a BECh CPOK CITyXObl. DKBUBaJIeHTHas Harpy3ka 3620 H.

Hauepture 3cku3 ianieBoii secTkor My THI.

Hanummure hopMyny amns onpeesieHus 5KBUBAJICHTHOTO MOMEHTA TIPU pacueTe Bajla Ha CO-
BMECTHOE JIeHCTBHE KPYUEHUS U U3rnda 1 MOsICHUTE apaMeTphl.

Knaccudukanus Myt o npuHIMIy AeicTBUS.

. [IpoBephTe ycnoBus paboThl MOIUIMITHUKA CKOJIbKEHHsI 0e3 upe3mepHoro Harpea. Harpyska
Ha noammmauk 40 kH, nuametp Bana 80 MM, mmpuHa 6a06uToBOTO BKIaABIa 90 MM, yacToTa
Bpamenus Basa 500 muH -1. [p] = 20 MIla.

Ilepeuncnure KOHCTPYKTUBHBIE Pa3HOBUIHOCTH NPSMBIX BaJIOB.

Kaxk Ha3bIBatOT NOAIMITHUKY B 3aBUCUMOCTH OT HAaIIPaBJIEHUS BOCIPUHUMAEMOMN Harpy3Ku?
HagepTute B pazpese 3CKU3 paauagbHOrO ApUKOBOIO NOIIMITHUKA.

Hanummre hopmyny ams onpeaeneHus J0Ar0OBEYHOCTH MOAMIMITHUKA B MITH. 000pPOTOB U TO-
SICHUTE ITapaMeTpBbI.

HazoBuTe pa3HOBUIHOCTH KOMIIEHCUPYIOIINX MY(]T.

Omnpenenure AMaMeTp Bajla pelyKTOpa, €CIU B ONTACHOM CEYEHHH I10J] KOJIECOM AEHCTBYET U3-
rubaronuit MomeHT 260 Hm u kpyTsanuii MomenT 180 Hwm. JlomycTmoe HanpsokeHne Ha U3THO
JUId cTanu 45 mpu HarpeccoBaHHOM Ha Baj koisiece 50 MIla.

. Uto o3HauaroT TpeThs 1udpa cupaBa B HOMEpPE MOIINIHITHIKA?

Hanumre hopmyny as pacueToB JuaMeTpa Bajla Ha U3rM0 U MOSCHUTE apaMeTphl.
[IpoBeprTe ycinoBus pabOThI MOALIUITHUKA CKOJIbXKEHUS O6€3 upe3mepHoro Harpesa. Harpyska
Ha noammmauk 60 kH, muametp Bana 100 MM, mupunaa 6a60uToBOrO BKIIaabima 120 MM, yac-
toTa Bpamenus Baina 500 muH -1. [pV] =20 MIIa m/c.

Kpurepun paboToCiocOOHOCTH U pacyera BaJjloB.

Kaxkne npeumyiiecTBa UMEOT MOAIMITHUKN CKOJIBKEHUS Mepe]] NOAIIUITHUKAMY Ka4yeHUs ?
PacueTHbIit cpoK cyKObI I NOJIIUITHIKOB KauyeHHs OBICTPOXOIHOTO Bajla peayKTopa co-
craBiisieT 5600 yacoB nmpu yactoTe BpauieHus Baia 940 mun-1. Onpenennure 10AroBEYHOCTh
MOIITUITHIKOB B MIJTH. 00OPOTOB.

Kaknmu nokazarensiMu OLIEHUBAIOTCS! IPOYHOCTh U )KECTKOCTh BAJIOB?

Knaccu¢ukanus NOAMUIHIKOB Ka4eHUs IO BUAY BOCIPUHUMAEMOI Harpy3KH.

Hauepture 3ckn3 KOIbLEBOM MATHI C TOAIATHUKOM.

Hanumre hopmyny ams onpenesneHus S5KBUBAJICHTHOM JMHAMUYECKON HAarpy3KH sl pOJIMKO-
MOAIIMITHUKOB U TIOSICHUTE MapaMeTphI.

Kakue nonymienust HeOOX0IUMBI TIPU COCTABICHUH PACYETHOM CXeMbI Baja?

Hauepture B pa3pese 3CKH3 KOHUYECKOTO PaJAHaIbHO-YIIOPHOTO MOAIIUITHHKA.

Hanumre hopmyny A mpoBepKu U3HOCOCTOMKOCTH pabouuX MOBEPXHOCTEH KyIauKOBOU
CLEMHON MY(PTHI U MOSCHUTE MMapaMETPHI.

Ha3zoBuTe pa3HOBUAHOCTH CaMOACHCTBYIOUINX (CaMOYIPaBIsIeMbIX) MY(T.
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. Jlnst Bemy1ero Baja penykTopa moxo0pansl paguaibHble mapukonoamunauky Ne 205 ¢ nu-
HaMHUYECKOU rpy3onoabeMHOCThIO 19,5 kH. Onpenenure 10AroBeYHOCTh MOAIIMITHAKA B Ya-
cax. DOkBuBajeHTHasa Harpy3ka 3620 H, yactora Bpamenus Bana 1500 mun-1.

Hauepture 3cku3 MydThl CO Cpe3HBIMH ITU(TAMH.

Hanummre ycnoBue MpOYHOCTH Baja Ha U3TUO U MOSICHUTE MapaMeTphl.

Ha xakoii Bug nedopmaniuu paboTaroT U pacCUYUTHIBAIOTCS IUIUHAPUUYECKHUE MPY>KUHBI?

Baut 3Be3/104ku 11enHOM Niepeiauyi yCTAaHOBJIEH B MOIIMITHUKAX CKOJIBXEHUS C BKJIA IbIIIAMA
n3 ceporo yyryHa. OnpeaeianTe MakKCHMAJIBHYIO YIJIOBYIO CKOPOCTh Bajla U3 YCIIOBHS Ieperpe-
Ba moamuHUKOB. Harpyska rHa oaun noammmnank 2400 kH, nnuHa muna 40 MM, [pV] =2*106
MlIla m/c.

JIist Kakux Lened Ha Bajax JelaroT TajiTeau U MPOTOUKH?

. J171s1 4ero n3roTaBIMBAalOT KOHUYECKNE IIUIIBI?

Haueptute B pa3pese 3¢CKHU3 OTHOPSIAHOTO MIAPUKOBOIO YIIOPHOTO MOAIIUITHUKA.

Hamumunre ycioBrue M3HOCOCTOMKOCTH NOAIIUITHUKA CKOJIBKEHHS U MIOSCHUTE ITApaMETPBI.
[Iepeuncnute OCHOBHBIE TapaMETPbl BUHTOBBIX LIMJIMHIPUUECKUX MPYKHUH.

Onpenenure quaMeTp HEBpAIIAIOIICHCS OCH IPy30Boro 6J10ka. Pasmepsl moka3aHbl Ha cxeMme.
CymmapHoe ycunue, aeiictytomiee Ha 610k S000H. [omyckaemoe HanpsikeHHe Ha U3THO IS
Marepuana ocu 100 MIla.
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Kax Ha3pIBatoTCs ONIOpHBIE YaCTH Baia?

B kakux ciny4asx ciaenyeT NpUMEHSITh CPeprudecKue MOIIUITHUKHI?

Haueptute 3cku3 npy>kxuHbI CKATHSL.

Hanumure dhopmyny 171 onpeaeneHus 5KBUBAJICHTHON IUHAMUYECKON Harpy3Ku JIsl paau-
aJBHOTO POJIMKOBOTO MOAIIUITHUKA U MOSICHUTE MapaMeTphl.

Ban pegykropa ycTaHOBIIEH B MOJIIMITHUKAX CKOJIbXEHUS ¢ bpoH30BbIMU BKiagbimamu. Or-
pEeAEIUTE MAKCUMAJIBHYIO JOIIYCTUMYIO YIJIOBYIO CKOPOCTB Bajla U3 YCIIOBUS OTCYTCTBHS II€-
perpesa noamunHaUKoB. Harpyska Ha ogun noamunauk 2800 kH, mmuHa mumna 45 mM, [pV] =
2*10° MITa m/c.

. Kak knmaccudunupyroTcs Bajisl o (hopmMe reoMeTpuiecKoit ocu?
. 3 xakux MaTCpHrAJIOB U3rOTAaBJIMBAIOT BKIIAJBIIIN U KOPITyCa MOAIIHUITHUKOB CKOJILKeHUs?

70.

Hanumure hopmyiny 171 onpeeneHusi CKOPOCTH CKOJIbKEHUS IINIA MO MOAMUITHUKY U MosiC-
HUTE MapaMeTpBhl.

. HazoBuTe pa3HOBUAHOCTH CLEMHBIX MY(]T.
72.

PaguanbHblit ceprueckuil ByXpsaaHbli mapukonoqmunHuK Ne 1205 Harpy»eH SKBUBaJICHT-
HOM Harpy3koi, coctapistomei 2340 H. Ckonbko MTH. 000pOTOB CIIOCOOEH BBIACPIKATH MO/I-
LIUITHUK, €CIIU €70 TUHAMUu4ecKas rpyzonoasemMHocts 12100 H.

73. llepeunciauTe JOCTOMHCTBA MOAIIUITHUKOB KAUECHHS.
74. Hauepture 3cku3 rpeOGEHUATON MSATHI.
75. Hammmure Gpopmyny msis onpeaeneHns SKBUBAICHTHON JMHAMUYECKON HATPy3KH ISl YIIOp-

HBIX MMOAIIHUITHUKOB U MOSAICHUTC ITapaMCTPhI.

76. Kakue ceuyeHHs Bajia MPEINOI0KUTEILHO ONACHbI?

77. B xakux ciydasx BOZHUKAET 3a€JJaHHE B IMOAILINITHUKAX CKOJIbXKECHUS?

78. HauepTuTe B pazpe3e 3CKU3 MIapUKOBOTO paaHaibHO-YITOPHOTO MOIIUITHUKA.

79. Hanwmute dhopMyy UTsl ONIpeeICHHS MOJISIPHOTO MOMEHTa CONIPOTUBJICHHSI BaJla TIPU pac-

YyeTe Ha KPyueHHUE U MOSICHUTE MapaMeTphl.

80. Ha3zoBuTe pa3sHOBUAHOCTH KOMIICHCUPYIOIIUX MY(]T.

81.

Koneca rpy30Boit TEJIEKKHU A1 TEPMUYECKON 00paOOTKH JIAKOKPACOUHBIX MTOKPBITHI ycTa-
HOBJICHBI Ha paAUAJIbHBIX MAPHUKOBLIX IMOAIIHUITHUKAX. BHYTpeHHI/IC KOJIbI1a ITIOAIIIHUITHUKOB
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(bUKCUPYIOTCSI HA OCH C TIOMOIIBIO Taek. OnpeeanTe SKBUBAICHTHYIO HATPY3KY Ha IO IIIHII-
HUK, €CJIM TEMIIEpATypa B TEPMUYECKON KaMepe 150° C, K,=1,2. Macca 3arpy€HHOU Te-
nexku 420 kr. Ko=1.

82. Ilo xakoMy ITMKITY U3MEHSIOTCS HAMPSOKEHUS U3TH0a BO BPAIIAONTUXCS OCSIX?

83. B kakux ciydasx HaOOp MOAMIMITHUKOB KaYSHHS POU3BOJAUTCS MO CTATHIECKON TPY30II0ab-
€MHOCTH?

84. Hamummute Gpopmyny Ui OIpeIeieHUss MOMEHTA COMPOTHBIICHHUS Bajia MPU KPYUCHUH U TI0-
SCHUTE MMAPaMETPHI.

85. JlaiiTe XapaKTepUCTUKY BTYJIOYHOU MY(THI.

86. IlpoBepbTe MOANATHUK HA U3HOCOCTOMKOCTB. JlnameTp nsaThl HapykHbI 50 MM, BHYTPEHHUI
30 mMm. OceBoe ycuiue, nepegaBaeMoe nsatoit 9420 H, nonyckaemoe naBieHre Ha MOANSATHUK
12 MITa.

87. Jlas 4ero Ha Bajax CTaBIT IIIIOHKH?

88. Kaxkwue kmacchl TOUHOCTH (CKOJIBKO MX) YCTAHOBJICHBI JIJIs1 TOAIIUITHUKOB KaueHUs1?

89. HauepTtuTe 5CKU3 BTYIOYHO-NAIBIEBONU MY(DTHI.

90. Hamumure popmyny miis onpeaeneHus Bajia U3 pacueTa Ha KpydeHHe U MTOSICHUTE TTapameT-
pHI.

91. Omnpenenute quaMeTp IIUMNa, Ha KOTOPBIN aecTByeT peakiusa 8§ kH. Jliuna mmna 32 mm, 10-
nmycKaeMoe HampsikeHue 1ist ctanu 35 Ha usru6 55 Mlla.

92. Kaxk knaccupuupyoTcs npsMble Bajibl 10 BHELIHEH hopme?

93. IlepeunciauTe HETOCTATKU MOJIIUITHUKOB KaUeHUS.

94. Hanummre ¢opmyity Uit ONpeAeTeHNs JOITOBEYHOCTH MOAUIMITHUKA B Yacax M MOsICHUTE Ta-
paMeTpsl.

95. JlaiiTe XapaKkTepUCTHKY BTYJIOYHON MY(THI.

96. Onpenenure quaMeTp BBIXOJHOIO KOHIA BaJla peIyKTOpa, KOTOPBIN NepeaaeT MOITHOCTG 4,5
kBT nipu yrioBoii ckopoctu 76,5 pan/c, nomyckaemoe HarpsbkeHue Ha Kpyuenue 22 Mlla.

97. HauepTtuTe 3CKU3 BTYJIOUYHONH MY(THI.

98. Hanummre ¢opmyity JuIst pacueTa JUaMeTpa Bajla Ha COBMECTHOE JCHCTBUE KPYTALIETO U U3-
rubaroIiero MOMEHTOB U TIOSCHUTE TapaMeTpBhI.

99. Onpenenute HECYIYIO CIIOCOOHOCTH MOAMIMITHUKA CKOJIbKeHus. JluameTp Bana 38 M, Iupu-
Ha OpoH30Boro BKIazbma 40 MM, gomyckaemoe nasienue 6 Mlla.

100. Hamumure Gpopmyiy Ui IpOBEPKH Bajla HA KPYUEHHUE U MOSICHUTE MTapaMeTphbl.

101. Omnpenenute nMaMeTp TIIAIKOW HEBPAIIAIOMICHCS OCH TSI 2-X OJIOKOB KPIOKOBOM MOJIBECKH.
Pa3mepsl nokaszansl Ha cxeMme. Ycunue Ha kproke 50 kH. /lomyckaeMoe HanpsikeHHe Ha U3-
ru6 100 MIla.

[ 1 _
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102. HauepTuTe 3CKU3 MIApOBOTrO IIMUMA.
103. Hamumure Gpopmyiny 1 npoBepku ynpyrux nanbsiieB MYBII Ha n3ru6 u nosicaure napa-
METPBHI.
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104.

105.
106.
107.
108.
109.

110.
I11.

112.
113.

114.
115.
116.
117.

118.
119.
120.
121.

122.
123.

124.

125.

Onpenenure quameTp IIKMNa, Ha KOTopblil aelictByet peakuus 11500 H. Inuna muna 45 mm,
JOTTyCKaeMoe HampsbKeHne s ctanu 35 Ha u3rud 55 Mlla.

B uem 3akiroyaercsi NpUHIUINAIBHOE Pa3Indnue MEXy BaJIOM U OCbIO?

B kakux pexxumax TpeHus: paboTaroT MOAMUITHUKN CKOJIbKEHUS?

HanumuTe ycnoBre NpoYyHOCTH Bajia Ha U3rHO U MOSICHUTE TTapaMeTphl.

HazoBuTte pa3HOBUIHOCTH CaMOJEHCTBYIONUX MY (]T.

Onpenenure TUHAMUYECKYIO IT'PY30M0/bEMHOCTh IOJIIMITHUKA KaU€HNUs1, COBEPIIAIOIIETO
153 mutH. 060pPOTOB 3a BECh CPOK CITYKObl. DKBUBaJICHTHAs Harpy3ka 3620 H.
Knaccudukanus noJmmnHIKoOB 1Mo GopMe Tea KaueHHs.

Hanumure hopmyny 11 onpeaeneHus 5KBUBAJICHTHON Harpy3KH ISl MOIIMITHAKA Kade-
HUS B 0OIIIEM BUJIE U TIOSICHUTE MapaMETPHI.

HazoBuTte pa3HOBUAHOCTH IITyXUX (KECTKHX) MY(]T.

Onpenenure quameTp Baja peayKTopa, €CJIM B OIIACHOM CEUEHUU I0]] KOJIECOM JIEHCTBYET
n3rudaromuii MoMeHT 260 HMm u kpytsimmii moment 180 Hm. [lomyctuMoe HampsikeHue Ha
u3ruo ams cranu 45 npu HarpeccoBaHHOM Ha Basl kosiece 50 MITa.

UeM oTiiM4aeTcsi pacyeT HEMOABMKHBIX OCEH OT pacyeTa Bpallaronuxcs ocen?

Uro o3HavaroT nepBbie ABe UG PHI CrIpaBa B HOMEPE MOIMIUITHUKA?

Kak knaccuduuupyrorces npy>XKuHbI 10 BUAY BOCIIPUHUMAEMON Harpy3Ku.

[IsiTa HACTEHHOTO MOBOPOTHOT'O KPaHa BBIMOJIHACTCS U3 CTALHON OECIIOBHON XOJIOIHO Jie-
dbopmupoBannoi TpyOsl mo 'OCT 8784-75 ¢ HapyXHBIM TUaMeTPOM 45 MM U TOJIITUHOMN
creHku 10 MM, onupaercs Ha YyTryHHbIN NOANATHUK. [IpoBepbTE NOANATHUK HA U3HOCOCTOM-
kocThb. OceBoe ycunue 10 kH, nomyckaemoe nasienue 12 Mlla.

B uem 3akirouaercs paziauuue Mexay NPOEKTHBIM U ITPOBEPOYHBIM (YTOUHEHHBIM) pacue-
TOM?

Kaxkas pasHumia Mexay INANOM U IEHKON?

Hauepture 3cKU3 NpyKUHBI PACTSIKEHUS.

Hanumure popmyny asist onpeneneHus 10JroBeYHOCTH MOJIINITHUKA B Yacax U MOSICHUTE
napameTpsbl.

UTo KOMIIEHCHPYIOT KOMIIEHCUPYIOIIUE MY(PThI?

Onpenenure TUamMeTp BBIXOJAHOTO KOHIIA Baja peayKTopa, KOTOPbIN MepelaeT MOIIHOCTh 5
kBT nipu yrioBoii ckopoctu 46 pan/c, nomyckaemoe HarpspkeHue Ha kpydenue 22 Mlla.
HazoBuTe mapaMeTpbl 1 yKaXXUTe UX Pa3MEPHOCTb B BHIPAKEHUH (ILITIOHOYHOE COEUHE-

prﬁ[ﬁ]

Omnpexnenute AMaMeTp HeBpallarolieics ocu Tpy30Boro 6ioka. Pacctosinue oT MecTa Kpen-
JICHUSI OCH JI0 cepeanHbI 0y10Ka 1o 50 MM ¢ 06enx ctopoH. CymMMapHOe yCuiue, TeHCTBYIO-
mee Ha 6s1ox 8000H. lonmyckaemoe HamnpsikeHue Ha U3rub it Matepuana ocu 100 MITa.

HUE): T, =

Y
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15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

[98)

BOI’lpOCbl O/l CAMOCMOAMENbHO20 U3yuenus
Kak xkmaccudumupyrotcest mpyXKHHBI 110 BUTY BOCIPUHUMAEMOU Harpy3Kku?
Haueprture 3ckn3 CIIIOMIHON HATHI C HOATSATHUKOM.
HavepTute 3cku3 mmurmna ¢ ycTpoicTBOM, (PUKCUPYIOIINM Ball B OCEBOM HalpaBlICHUH.
Kakue Basibl Ha3bIBaIOT KOPEHHBIMU?
Kaxkue npeumymectBa nmeeT GpUKIIMOHHAS CIIETHAs My(]Ta 110 CpaBHEHUIO C KyJIaYKOBOW?
Kaxkoit napametp u3meHsieTcs MPONOPLUUOHATBHO U3MEHEHUIO HHIEKCA IPYKUHBI?
Kak Ha3pIBatoTCs OMOpPHBIE YacTH Bayia?
Hauepture 3cKku3 nNpyXUHbI PacTsKEHUS.
C kakoii 11enpio BO (praHIeBoi My Te MPUMEHSIOT TPOMEKYTOYHBIE ITOTYKOJbIa?

. Haueptute 3cKM3 NpoMeKyTOUHOT0 Baia 2-X CTYyIEHYaTOro pelyKTopa.

. Kak ycrpoena u paboraer 3yOuaras mydra?

. HazoBuTE pa3HOBUIHOCTHU CLEMHBIX MY(T.

. Kaxue BaJsibl Ha3bIBalOT KOPEHHBIMHU?

. Kakoil nomkeH ObITh ypOBEHb Macia, €CJIM MOJIUITHUK Kau€HHs CMa3bIBaeTCsl B MACIISIHON

BaHHE?

Uto Takoe «KECTKOCTh MPYKUHBI»?

Haueprure 5cku3 Bajia ¢ Hape3aHHON KOHUYECKON IIECTEPHEM.

[lepeuncinre pa3HOBUIHOCTH PECCOP.

Haueprtute 3cku3 ueTBepTHOM peccopsbl.

Uto Takoe «TopcCHOH»?

Hauepture smopsl pacnpenenaeHus: THAPOANHAMUYECKOTO JaBJICHUS B MOAIIUITHUKE CKOJIbXKe-
HUS 110 OKPY’KHOCTH.

UTo Takoe «KECTKOCTh MPYKUHBI»?

Jyst wero menaroT KaHaBKHM Ha pab0OYMX MTOBEPXHOCTSX BKIIAJIBIIICH?

Haueptute 3cku3 noiay3nenTudeckoil peccophl.

Kaxue ¢pyHkuuu BIMONHSAET NPYKUHA B MAIIMHAX.

MO’KHO T TPUMEHSThH IAPUKOBBIE paANalbHbIC MOAMUITHUKA IS BOCIPUATHAS KOMOUHUPO-
BaHHBIX Harpy30k?

Bomnpocel py0exnoro kourpoJisi Ne 3
Bonpocwi, paccmampusaemvie Ha ayoumopHuIx 3aHAMUSIX
HazoBure u nosicaute napameTpsbl B BEIPAKECHUU
P
L4kl 1,4kl
[Iepeunciure 1OCTOMHCTBA CBapPHBIX COCIMHEHUM.
N3o0pazute coequHeHune, it KOTOPOTO KMEET MECTO BBIPKCHHE:

7' :Mpmax S[T']

¢cmax C
1 p

HazoBuTe mapaMeTphl ¥ YKaKUTE UX Pa3MEPHOCTh B BRIPAKEHUU (IIMTOHOYHOE COSTMHEHHE):

2T

r.=——<lz]
dl b
p

Onpenenure ynenpbHOE JaBJICHHUE HA TOCATOYHON MOBEPXHOCTH, €CIIM B COSTUHEHHUH CYIIIECT-
ByeT HaTiIr N= 15 mxmmM, d= 60 mm, C,=0.7, C,=24, E, =E, = 2.0x10° MTla
N300pasuTte pe3r00BOe COSTUHEHHE, TSI KOTOPOTO HMEET MECTO BhIPAKCHUE:

[TosicHuTe mapamMeTpsl B BEIPAKEHUU U HA30BUTE UX PA3MEPHOCTH!
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10.

11

12.

13.

14.

15.
16.

17.

18.

19.
20.
21.

22.
23.
24.

25.
26.

27.
28.

dC
T=T,+T, =05Fd, d” f+tg(y +9)
2

HazoBuTe 10CTOMHCTBA M HENOCTATKH COEAMHEHNUH C TapaHTUPOBAHHBIM HATSITOM.
Hcxons 3 npoyHOCTH CONPSAraeMbIX JeTajel ONMpeaeInTh MaKCUMaIbHbIA KPYTSIIMIA MOMEHT,
KOTOPBIM MOKET MepeaTh COEANHEHNE C TapaHTUPOBAHHBIM HATATOM, €CJIM [1OCAI0YHbIN Jua-
MeTp d = 60 MM, BHYTpEHHHUI 1HaMeTp oXBaThiBaeMoi netanu d, = 40 MM, HapYXHBIN TUaMETP
oxBaTbIBatomielt neranu d, = 90 MM, AnuMHA ocaO0YHON moBepxHOCTH | = 60 MM, KO3 dUIH-
ent tpenus £ = 0,08. Jlomyckaemblie HaNPsHKEHUS PACTSHKEHUS JIeTallei [0 » J =160MIla .

[lepeuncnure HEAOCTATKU MIMOHOYHBIX COCIMHEHUN.

. HazoBuTE mapaMeTpbl ¥ yKaXUTE UX Pa3MEPHOCTH B BHIPAKEHUU:

Hanummre Beipaxenust i onpeaenenus koddpdumuentoB C; u C, B COENMHEHUH C TapaHTH-
POBaHHBIM HaTATOM.

Omnpenennure BeTUYUHY HEOOXOIUMBIX YICIbHBIX TABICHUN B COSAMHEHUU BTYIKH CO CTYIH-
el ¢ rapaHTUPOBAHHBIM HATITOM, €CIH JUAMETP MOCAJ0YHOTO MeCTa CTYyHHIbl d=125mm,
JUTMHA TI0CcaouHOro Mecta L=60mm, koddpdunuent tpenus f=0,2, oceBoe ycunue F'=1500H.
[Tepeunciure crmocoObl U3TOTOBICHHS PE3LOBI.

VYKaxXuTe, 4TO OTHOCUTCS K HEJIOCTATKaM CBAPHBIX KOHCTPYKLIMI?

Ha3oBute napameTpbl 1 yKaXKUTe UX Pa3MEPHOCTh B BBIPAKEHUH

Hamumure BeIpakeHue 1)1 ONpeieTICHUs JaBICHUS Ha MOCAA0YHON MMOBEPXHOCTH B COCIMHE-
HUU C TaPAHTUPOBAHHBIM HATSTOM..
HazoBuTe mapameTphl 1 YKaXXKUTE UX Pa3MEPHOCTH B BHIPAKECHUSX

O =2—p2£[6p];cs’m =%S[Gp]
-4 I-| =
d, d

JlaiiTe Kmaccu(pUKAIIUIO CTHIKOBBIX CBAPHBIX IIIBOB IO (DOPME MOATOTOBICHHBIX KPOMOK.
[TpuBeauTe KIaccuduKanuio mMmoHok o popme. M3o06pasure ux.
Onpenennure HANPSDKEHUE B CTHIKOBOM 1Be, ecnu F=24xH, B=110mm, o =5MMm.

N300pa3ute TaBpOBOE CBAPHOE COCTMHEHNE CTHIKOBBIMH U YTJIOBBIMH ILIBAMHU.
Ha3zoBure, pa3HOBHIHOCTH LIMIMHIPUYECKUX COEAMHEHHH € HATATOM IO CIIOCO0Y COOpKH.
Pacmm¢pyiite napameTpsl B BRIpa)KEHUH:

F
to=— <[]
nd ;nK ; p
JlaiiTe KiacCH(pHUKAIHMIO YIIOBBIX MIBOB 10 (JOPME MOMEPEYHOIO CEUCHHUS.
Hamumure BeIpaskeHue a1 pacdera 00JITa, HArpy>KEHHOTO OCEBOM CHIJION, C YyUY€TOM CKPYYH-
BaHUS TIPH 3aTSDKKE.
Hanummure ycnosue, onpenensioiiee cCaMOTOPMOKEHHE PE3bOBI.
Onpenenuth MpeneabHYI0 BEeTUUMHY cuibl F, ecmu dp=I12wm, matepuan Oonra Ct 3,
[o,]1=240MIla , xo>bduiment 3anaca npounoctu [s/=2, [1,.]=(0,6...0,7)[c p ]
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29. IlepeuncnuTe JOCTOMHCTBA U HEOCTATKH CBAPHBIX COEIUHEHUI.
30. [TosicauTe, MOYeMy B BUHTOBBIX JIOMKpaTax MPUMEHSIETCS YIOPHBIN po]uiib pe3pOb1?
31. PactmmdpyiiTe mapaMeTpsl B BEIPAKECHUU:
o= <[z]
bl
32. Pactm¢pyiiTe mapaMeTpbl B BEIPAKECHUU:
N,=N,+12(R_ +R_)
33. Ilepeuncnure HEAOCTATKU PE3bOOBBIX COCAMHEHUM.
34. M300pa3uTe cBapHOE COSAMHEHUE BCTHIK C IBYMS HAKJIaIKAMH.
35. M306pa3ute mpope3Hbie CBAPHBIC IIBHI.
36. PactmdpyiiTe mapaMeTpbl B BEIPAKECHUU:

o 18V
tg(y +9)
37. TlosicHuTE 3a CYET KaKMX CHJI BOCIIPHMHHUMAETCS HArpy3Ka B COCAMHEHHH C FapaHTUPOBAHHBIM

HAaTATOM..
38. [lpuBeauTe ypaBHEHHE MPOYHOCTHU JIJIsl CBAPHOTO COSTMHEHUS H300paKEHHOTO HA PUCYHKE:

39. JlaiiTe onpeiesieHre HAMPSHKEHHBIX M HEHANPSDKEHHBIX Pe3bOOBBIX COCTUHECHHM.
40. Onpenenure ycuiane BeITPECCOBKH, et d=60mm, L=100mm, f=0.08, p=20MIla.

P

i‘n
f

41. Hammmmure BBIPpAXKXCHUC [JIA OHNPCACIICHUA BCIWYUHBI YCWINA, KOTOPOC MOKCT IMCpCAaBaThb
CBApHOC COCAMHCHUC!

F 5

42. Kakue cpeacTBa MpOTHB CaMOOTBUHYMBAHUSI Pe3bOOBBIX COCTMHEHUI BBl 3HACTE?
43. HazoBuTe BUJ COEIMHEHMUS, TIOKA3aHHBIN HAa PUCYHKE, YKA)XKUTE HazHaueHue aeranei (?) B co-
€IMHEHUU.

44. JlaiiTe onpeieieHre mara pe3bOobl.
45. HazoBuTe napaMeTphl U YKaXXHUTE UX Pa3MEPHOCTb B BBIPAKCHUM:

F, ,
Ty =7”dztg(w +¢')
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46.

47.

48.
49.
50.

51.

52.

53.
54.
55.

56.

57.

38.

59.

60.
61.

HazoBuTe Bu coeqMHEHMs], TOKa3aHHBIM HA PUCYHKE, YKa)KUTE Ha3HaueHue aetanei (?) B co-
€IMHEHHH.

HazoBuTe napaMeTpsl ¥ yKa)KUTe pa3MEepHOCTH B BBIPAKECHHUH:
2

4F d,
o, = 1+12 —=-tg(p+
T ) gp+y)

JlaiiTe Kiaccu(pUKaIMIO IIIOHOK 1Mo (Gopme.
N300pa3ute coeqMHEHNE C FapaHTUPOBAHHBIM HATATOM.
JlaiiTe onpesieieHre yIIOBbIX MIBOB M0 (JOPME MOMEPEYHOTO CEUCHHUS

A ) B r
HazoBuTe napaMeTpsl ¥ yKa)KUTe UX Pa3MEPHOCTb B BHIPAKEHUU:

4F,
Oy =Op+0, =— = 1+8 [a ]

7-d,
Onpenennre MakCUMaJIBHO JOMYCTUMOE JaBJICHUE HA nocaz[quoﬁ ITOBEPXHOCTHU B COEJUHE-
HUU C TapaHTUPOBAHHBIM HATATOM, UCXOJs U3 NIPOYHOCTHU JeTanel. JnameTp nocagouyHon no-
BepxHOCTH d=50 MM, BHyTpeHHMI nuameTrp oxBarbiBaemon netanu d; = 30 MM, HapyKHBIN
auaMeTp oxBatbiBaromiei aeranu d, = 80 M. [lomyckaemble HaNpspKEHUST MaTepraia AeTanen
[o,]=160MIla .
HazoBure npenmyiiecTBa MIMOHOYHBIX COCTMHEHUMN.
JlaiiTe onpeiesieHne YIJIOBbIX IIBOB 110 PACIOJIOKEHNIO OTHOCUTENBHO AEUCTBYIOLIETO YCUIIHS.
N306pa3ute 601TOBOE COETUHEHHE, ISl KOTOPOTO UMEET MECTO BhIpaKCHHE:

4-13F
= ==
f [o5]
Pacmm¢pyiite napameTpsl B BRIpa)KEHUH:
0, =05[F/(0,7K[r!])-2b]
Onpenenure BennunHy kod(dQuimenTa TpeHus: Ha MOCaI0YHON MOBEPXHOCTH 00072 U CTYIH-
IIbI, €CJTM KPYTSIIHA MOMEHT TepeaaBaeMblii coenHeHuEM 1=9%] 05HM, YAEIbHOE JTaBJICHUE

- 2
Ha TI0cafouHOM noBepxHocTu p=20H/mm”, d=300mm, L=40mm.
JlaiiTe onpe/e/ieHre CBAPHOTO COEIUHCHHS ITOKA3aHHOTO Ha PUCYHKE:

Kaxkoe n3 60JITOBBIX COEMHEHUH SBIISECTCS HAMPSHKEHHBIM?

‘ \F F 1
\\\w\\\\\%—ﬁ NENN -
AN J%\\ AN N

[Tokaxute Ha CXeMe OCHOBHBIE TEOMETPHUUECKHE MapaMeTPhl PE3hObI.
Kakue cpeacta mpoTuB caMOOTBUHYUBAHUS PE3bOOBBIX COETMHEHUI.
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62.

63.

64.
65.
66.

67.
68.
69.

70.

71.

72.
73.

74.

75.

76.

77.

78.

B cBapHOM coeIMHEHMHU MOJOCHI MMPUHONB=60MM C KOCBIHKOW BEJIMYHMHA HAXJIECTKH CO-
craBiseT L=35mm. Omnpenenure MHUHUMAIbHYIO TOJIIMHY MOJOCH, eciu F=I10xkH,
[z, ]1=65MIla .

—t .

TTTIITTITTITY

n
s

bl 4
I

MY T T

i

HazoBuTe 1 nosicHuTe mapameTpsl B BIpaKEHUU:

o= <[]

1,406

JIist KakuX 1ened Ipu COeMHEHUH JeTaleld BHAXJIECT IPUMEHSIOT KOChIe CBAPHBIE 1IBHI?
N3o0pazute npoduian pe3robl, MPUMEHIEMON B MAITHHOCTPOCHHUH.
Omnpenenure auameTp NOCaJOYHOM MOBEPXHOCTH Bajla CTYIHUIBI, €CIM YCHJIME 3allpEeCCOBKHU
F=30000H, ynenpHO€ NaBJIEHHE HA TOCAJOYHON MOBEpXHOCTU p=15MIla, nnvuHa nocajaovHoO-
ro mecta L=100mm, xo3pdunment tpenus =0,1, .
JlaiTe onpeneneHue npejesna TeKy4eCT! IIIaCTUYHOrO MaTepualla.
N3o0pasute oTOOPTOBAHHOE CBAPHOE COSAMHEHHE.
Hanummre BhIpaskeHUe ISl ONpeAeTeHs AuaMeTpa 00iTa B HEHANPSHKEHHOM OOJTOBOM CO-
€IMHEHUH, HArPY>KEHHOM OCEBOM PacTATHMBAIOIIECH CUIIOM.
Pacmm¢pyiite napameTpsl B BRIpa)KEHUH:

2

T:f.ﬂ.g.p.d?

[IpoBepbTe NPOYHOCTH IIMOHKH HA CPE3 B IIIIOHOYHOM COEAMHEHHMH NMEPENAIOLIEM KPYTAILLUMA
MoMeHT]=10Hm, ecnu nuamerp Baja d=26mm, UPUHA IIMOHKH b=8§ mm, paboyas njivHa
mmoHky /=30 mm. Jlomyckaemble HanpsbkeHus cpesa [T, | =70Mlla

[Tepeunciure npenMyIiecTBa pe3b0OBBIX COSAMHEHUH.

N3o6pa3ute cxemy M MocTaBbTe HEOOXOIMMbIE 0003HAUYEHHUSI K PACUETY CTHIKOBOTO CBAPHOTO
1IBa.

HanumuTe BeIpaskeHHe A7 ONpEAETeHUsl Tuamerpa 00Jita, IOCTaBIEHHOTO C 3a30pOM B CO-
€IMHEHUH C TTONIEPEYHON HArPy3KOM.

Onpenenure BenuuuHy F, ecim marepuan geraneit C13, [o,]=160MIla , nomyckaemoe Ha-

npskeHue cpesa A csapaoro mea [1,, ]= 0,8 I_G » J
O =10Mm _ﬁf

Hanumure ypaBHeHUE MPOYHOCTH VISl CBAPHOTO COEAMHEHUS, N300paXKEHHOTO HA PUCYHKE:

b

[louemy mpu HampsHKEHHOM pPE3bOOBOM COEAMHEHUHM PACUYETHOE YCWIME MPHUHUMAIOT DPaB-
HeM ., 3F, a ne F?
Jlnsa gero ciyxar mnoHku? JlaiiTe onpeneneHne HapsKEHHOTO U HEHANPSYKEHHOTO IIMOHOY-
HOT'O COEAIMHEHHS.
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79. HazoBuTE OCHOBHBIE TUIIBI HETIOJIBHKHBIX COCTMHEHUN.

80. [TosicHuTe, KAKMMHU CTIIOCOOAMH MOYXHO YMEHBIIUTh AUAMETP 0OJITa MOCTABICHHOTO C 3a30POM
B COCAMHEHUU C IIONEPEYHON HATPy3KOU.

81. Hanumure ypaBHEHUE MPOYHOCTH ISl CBAPHOT'O COCTMHEHUS

L —i>
M

|5
—

]

82. ITouemy TpeyroiapHble pe3bObl IPUMEHSIOT IS KPETIEKHBIX U3AEIUi?

TITITY

83. HazoBute mapameTpsbl, BXOJSALIUE B BEIPAKEHUE: p = (%) < [ p]

84. Onpenenure AMaMeTp CBapHBIX MPOoOOK, ecinu F'=100xH, nomyckaeMoe HampsDKEHUE YIIIOBBIX
LIBOB ¥ IPOOOK Ha cpes [7,, ] = 75Mlla

F 5=10Mm

R
NEEEERERENEREREEEEEEE

£ e o |

T OO OO CELOLT

70Mm

85. JlaiiTe XapakTepUCTUKY MOABUKHBIX U HEMOIBH)KHBIX IITTOHOYHBIX U IUIALIEBBIX COCTMHEHUN.
86. M300pazuTe cxemy pacrnpeaeseHus Harpy3KH 10 BUTKaM Pe3bOBbl.

87. Hanumure BhIpakeHUE IS pacdyeTa Ha IPOYHOCTh KIIEEBOTO COEUHEHMUS.

88. IlosicHuTe, MoYeMy AJIsi XOJJOBBIX BUHTOB MIPUMEHSIIOT MPSMOYTOIbHBINA TPO(UIL pe3bObI.

89. PacimdpyiiTe mapameTpsl B BRIPOXKCHUHN U YKOKHUTE 00JIaCTh €T0 MPUMECHEHHUS:

F
7= <[]
L4k[e, +¢,]

90. OnipenenuTe BEJIMYMHY HATSTa B COEIMHEHUH CTYIHIIbI C BaJOM, €CIU yJeIbHOE JaBJIEHUE Ha
ocafo4Hoi oBepxHocTH p=10H/mm’, d=50mm, C;=0,7; C;=2,4; E;=E,=2-10"H/ur’.

91. Ilepeuncnure HETOCTATKU KJIEEBBIX COCTMHEHUIA.

92. Kakue ocHoBHBIE PO pe3bObl BbI 3HAETE?

93. N300pa3uTe coequHEHNE CTYHITBI C BAJIOM TTOCPEICTBOM CTSKHBIX KOJIEII.

94. Yxaxute 00J1acTh IPUMEHEHUS Pa3bEMHBIX U HEPA3bEMHBIX COCTUHEHUH.

95. I1o kakomMy auaMeTpy MPOU3BOJAT PacUeT Ha MPOYHOCTh OOJTOBBIX COSAMHEHUM?

96. M300pa3ute cBapHOE COCTMHEHUE BHAXJIECT JIOOOBBIMHU IIBAMH U MOKAXKUTE SMIOPY pacipese-
JICHUS HAMPSDKEHUH B TOOOBBIX I1IBAX.

97. Haz0BUTE TOCTOMHCTBA ¥ HEIOCTATKH MITU(TOBBIX COSTMHECHUH.

98. Onpenenure NpeAcsbHYI0 BEIUYUHY MOMEHTA, JEWCTBYIOUIETO B IUIOCKOCTH CThIKA, €C-
muB=80mm, 6 =5mm, [7,]=80MIla

B

ERTETRYATE

M

L

99.B coenunennn yronka Nel( ¢ KOCBIHKOH MO YCIOBHSM IHPOYHOCTH TpeOYyIOTCS IIBBI OOIIeH
nuHou L;+L,=200mm. Onupenenute L; u Ly ,ecniua=27mm.
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L2
100.ITpuBeauTe K1accUpUKAIMIO pe3bObI IO GOPME OCHOBHON MOBEPXHOCTH U TI0 YHUCITY 3aX0/10B.

101. Hanmmmre BhIpaykeHWe ISl OMPENETICHUs CYMMAapHOU JJIMHBI KOMOWMHHPOBAHHOTO IIBA CBap-
HOT'O COEAMHEHHUS.

102.TlosicauTe, MOYEeMy TIPH MPOYHMX PABHBIX YCIOBUAX METPUYECKHE Pe3bObI 00J1a7at0T OOIBIITUM
CaMOTOPMOKEHUEM, YEM JIIONMOBBIE?

103.Ha3zoBuTe mapameTpsbl, BXOJIAIINE B BEIPAKEHUE:

G, 6

El E2

104.Paccunraiite quamerp BuHTa, eciu F=38kH, [o ] =120MIla

N\
vF

105.Ha3oBuTe nmpeumyIiecTBa KiIeeBbIX COCAMHEHUH.

106. HanniuTe BbIpakeHUE U151 ONPEAECTICHUS YCUITUS B COEUHECHHM:
F

%

107.Ha3oBuTe mapameTpsl B BEIPAKEHUH

N,=pd

AN

4F
Oen = @ —ah <lo.,]
108.1300pa3ute mWITUPTOBOE COSTUHEHUE C PaIUAIBbHBIM IITH(TOM.
109.Onpenenurte AMaMeTp CBapHBIX MPOOOK, ecnu F=100xH, nomyckaeMoe HampsKEeHUE YTIIOBBIX
LIBOB M POOOK Ha cpes [z, ] = 75Mlla
3=10mMm
E
O
e L=70mm R
< @ ) 4K
110.Kak moapa3aensitoTcss COeAMHEHUSI C TapaHTUPOBAHHBIM HATATOM TI0 crioco0y coopku? Kakoi
BUJ COOPKH MPEANOYTHTEIbHEE U TOYeMY?
111.Ha xako# Bux nedopmariii pacCUUTHIBAIOT YTIIOBBIE CBAPHBIC IIBHI?
112.Hanumure Boipaxenue nis onpenenenus KIIJI BuHTOBOM mapel.
113.Ha3oBuTE JOCTOMHCTBA U HEJIOCTATKU KIIMHOBBIX COCTUHEHUN.
114.TIpuenure KnaccupUKAIMIO KIMHOBBIX COSUHEHUH TT0 HA3HAYCHUIO.
115.TIpuBeauTe Ki1acCUpUKAIMIO KIMHOBBIX COSMHEHUI 10 crtoco0y cOOpKU.
116.Knaccudukarust mTUGTOBBIX COCTUHEHHH.
117.Knaccudukarust mnoHOYHBIX COSTUHEHNUN IO KOHCTPYKIUH.
118.Knaccudukarms MUIMIIEBBIX COSTUHEHHUI 10 KOHCTPYKITUH.
119.Ha3oBuTE JOCTOMHCTBA U HEAOCTATKH LUIUIEBBIX COCAMHEHUHN MO CPABHEHHUIO CO IIMOHOYHbI-
MHU.
120.HazoBuTe 061aCTh MPUMEHEHHSI 3aKJICTIOYHBIX COSTMHEHUH.
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121.Ha3z0BuTE NperMyIecTBa 3aKJICIOYHBIX COETUHEHU.

122.Ha3oBuTe HEOCTAaTKH 3aKJICHOYHBIX COSIUHEHUN.

123.HazoBuTe BUABI 3aKJIENOK M0 KOHCTPYKIUH.

124.Ha kako# Buz nedopMariii pacCUuTHIBAIOT MPU3MATHYECKUE TIITIOHKH.
125.Onpenenure puamerp 6onta, ecnu F=10xkH, f=0,2, [o,]=160MIla

- N R
N\
L]

BOI’ZpOCbl O/l CAMOCMOAMENbHO20 U3yuyenus
1. Jmamerp Gosita, yCTAaHOBICHHOTO 0O€3 3a30pa, B COCAMHEHNH C TIONIEPEYHON HArpy3KOil yBeIH-
MM B /1Ba pa3a. Bo CKOIbKO pa3 yBeIMUYHUTCS HAarpy304Hast CHOCOOHOCTh COSTUHEHUS ?
2. TlpuBenute KJIaCCH(PHMKALNIO YTIOBBIX CBAPHBIX IIBOB MO PACIIONOKEHHIO OTHOCUTEIBHO JICH-
CTBYIOIIEH CHUJIBI.
N300pa3ute pe3n00BOE COSAMHEHUE C HKCIIEHTPUYHBIM HarpykxeHueM 0oJra.
4. Hammmwte BBIpaskeHHE TSI OTIPECIICHNS IMaMETpa BUHTOB B COSTMHEHUH:

<ah I

(98]

5. HanumuTe BelpaxkeHUe JUIs ONpPeeIeHUs JuaMeTpa 001Ta B COEqUHEHUHU, €CIU ¥ = d,

o

[TosicHuTe, MOYEMy OrpaHUUYUBAIOT JIMHY (DIIAHTOBBIX IIBOB?

7. BonToBoe coequHEHNE HArpy:XeHo cuiloi I = §0kH, DKCUEHTPUCUTET NPUIIOKEHUS HOArPy3KH

¥ =d,, nolyckaeMoe HalpsKeHue Ha paspbiB [0, | = 160MIla , onpenenure nuamerp 0oinTa.
i

RSN
i
8. Ompenenuth quameTp OONTOB B COEAUHEHUH, €CIM KOJIMYECTBO OONTOB z, KPYTAIIMM MOMEHT,

nepenaBaeMblil coeimHeHneM 7, OONTHI MMOCTaBIEHBI 0e3 3a30pa. Penienne mpojenars B 001emM
BHJIE.

I I
9. HanwumuTe BhIpakeHUE IS ONPEACTICHUS JUaMeTpa ITU(TA.
10. 300pa3ute coeqMHEHUE, 111 KOTOPOT'O UMEET MECTO BhIPAKEHHUE:

4F

O e =5 l+—Z < [ap]
7, d,

11. 300pa3ure npoOOYHBIE CBAPHBIC IIBHI.

12. N306pa3ute mMTUGTOBBIE COSTUHEHUS C OCEBBIM IITH(TOM.

43




13.
14.
15.

16.
17.

18.
19.
20.
. Kak paznuyaror pe3n0bl 110 Ha3HAYEHUIO?
22.
23.

21

24.
25.

N3006pa3ute mporiaBHbIe CBApHBIE IIIBHI.

HanwummuTe BeIpakeHUe TSl OTPEICTICHNST BETMYMHBI HAXJIECTKH B KIIEEBOM COCIHMHCHUH.

Ha xaxue Buzpl neopmanuii pacCUMTHIBAIOTCS KpenekHble TUdTH? [IpuBenuTe ypaBHEHUS
MPOYHOCTH.

Yro npencTaBisitoT OO0 ITU(THI U IS YETO OHU CITYKaT.

N3o0pazute smropy pacnpeaeneHrs HanpsHDKeHH B J000BOM U (pJIaHTOBOM IIIBaX CBAPHOTO CO-
eIMHEHHUS.

Kakoe coennHeHre Ha3bIBAIOT Pa3beMHBIM M KaKOE HEPa3beMHBIM?

N300pa3ute MIMOHOYHOE COSTMHEHHUE U TIOCTaBbTE OCHOBHBIE MTAPAMETPHI.

Hanwummre ypaBHeHHE IPOYHOCTH JIJISl CTHIKOBOTO CBapPHOTO IIIBA.

B kakux cinyyasx ueiaecooOpa3zHo MpUMEHEHHE KPYTioi pe3b0bl B COETUHEHUH.
HazoBuTe napaMeTpsl B BBIpa)KEHUH U BCTABbTE HEIOCTAIOIINN ITapaMeTp:

N,-107

9. Q +g
El E2

Ha3zosure napamerpsl, BXxoadmue B Belpakenue: £, =[1L,3k(1—- y)+ y|F

HazoBuTe mapaMeTpbl U yKaXHUTe UX Pa3MEPHOCTb B BHIPAKEHUHU:

1 D’ —d’
T=_F f— "0
3 “sz—d(f

3.6 IIpome:kyTOUHAA aTTeCTANUSA

Bun npoMexyTo4HO#M aTTecTalMi B COOTBETCTBUU C yU4E€OHBIM IJIAHOM IO IPO-

rpamMme cnerpanuteta 20.05.01 IoxapHas 6€30MacHOCTh — 9K3aMeEH.

[lens mpoBeneHUs MPOMEKYTOUHOM aTTECTAllMU — OLICHUTh CTENEHb U TIIYyOUHY

BOCHPUATHUS yueOHOTO MaTepHaa.

nagy.

Kaxxaplii 25K3aMEHAIIMOHHBIM OMJIET COAEPKHUT 5 TEOPETUUYECKUX BOIPOCOB U 3a-

Bormnpocsl HanpaieHbl Ha IPOBEPKY KaK OOIIMX MOHATUN U TMOJIOKEHUN omuca-

TEJBLHOTO XapakTepa, TaK 3HaHUs (OPMYJ U BbIpaKEHUH, TPEOYIOIUX 3HAHUSA U TIOHU-
MaHUsl NPUHIMIOB JUCUUIUIMHBL. 3a/1a4l HOCAT MPUKIIATHON XapakTep U NMPUOIMKEHbI
K IPOU3BOACTBEHHBIM YCIOBUSIM.

—

W

BOHpOCbI, BBIHOCUMBIC HA OK3aAaMCH
Kakas merann Ha3bIBaeTCs BaJIOM.
Harmumure ypaBHeHHWE I ONpPEACIICHHUS YCWIIMS, TEepeaBaeMoOro COSAMHECHUEM
/em.puc./

r ©w T
Vs
- = eetlebae e e )

LT TTTTTTT

o, K,K,
HazoBure nmapaMeTpsl B BEIPAKCHHH: [(7] =—-._ ¢ v
K, S
. ?-F,
[TepenuiuTe BeIpakeHNE, BCTABUB HEJOCTAIOIINM MapaMeTp: ¢ = o
+
o,

N300pa3uTte nuanHApUIEeCcKoe 3y04aToe KoJieco U mpocTaBbTe pasmepsl: d, d, ,dy, h, h, ,he ,p.
Uewm xapaKkTepu3yeTcs MPOYHOE COCTOSTHUE JETAIH.
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10.
11.

12.
13.

14.

15.

16.
17.
18.

19.

20.

21.

22.
23.

24.

25.
26.
27.

28.

29.
30.
31.
32.

33.
34.

35.

HanumuTe ypaBHeHHE AJIs ONIpEaeNICHHs] TaMeTpa pe3bObl B COETUHEHNH / CM. puc./

£

=S —& =

HazoBute mapameTpsl B BEIpaKEHUH:
u+l [10°TK, K, K, (u+1) Py

= [UH]

N306pa3ute pa3HOBUIHOCTH TEJ Ka4eHUs MOJIIUITHUKOB 10 (hopme.
Kaxk paznnyarorcst moIMMIHAKNA Ka4eHHS 10 HAIIPABJICHHIO BOCTIPHUHUMAEMON Harpy3KH.
HanwumuTe npoBepovyHOe BbIpaKeHUE MPOYHOCTH JUIS Bajla, pabOTAIOIIEro Ha KpyueHHe.

Gu =ZHZMZ& 3
2a Wl//ba

F
HazoBuTe mapameTps! B BRIDAKEHHH: T, = ——>— < [rc]
7d

[Tokaxkute, KaKUMU KOHCTPYKTHUBHBIMH peUICHUSIMH oOecreduBaercs Oojiee pauuo-
HaJIbHOE pacIpe/iesieHHe Harpy3KH 10 BUTKaM pPe3bObl.

N306pa3ute rpaguk KpUBBIX CKOJILKEHHUS PEMEHHOH Mepeiadll U yKakKUTe 30HYy €€ OIl-
TUMAaJIbHOW PabOTHI.

JaiiTe knaccuuKaIMio CBAPHBIX IIBOB IO PACIOJIOKEHHIO OTHOCHUTEIBHO CHJIBI, JICH-
CTBYIOILIEH HA COCITUHECHHUE.

[TosicauTe mapaMeTphl B BoIpakeHuu: Fi= ¢/*F,

N306pa3ute HEeHANpsHKEHHOE OOITOBOE COSAMHEHHE.

Kakue TpeboBaHus MpeIbsABISIOTCS K COBPEMEHHBIM MaIllHAM.

HazoBurte napamerps! B BelpaskeHun: a =K (u*1)3

VYkaxure, oT Kakux (paKTOPOB 3aBHCUT BEIWYMHA KOX(PPHUIMEHTa HArpy3Kd HEHTHOMN
nepenayn.
N3o6pa3ute cBapHOE COCTMHEHHUE, ISl KOTOPOTO CIPABEAIMBO PACYETHOE BhIPAXKEHUE!

o, =5 550

Jaiite onpeneneHue 10MyCcKaeMoro HampsiKEHusl.
Hammumure BBIPAXKXCHHUC IJIA OMMPCACIICHUSA NCPEAATOYHOI'O YUCJia B qepBﬁqﬂoﬁ nepecaaydc.

F.
HasoBute napameTpsl B BBIDAXKEHUU: P = 2;) < [pu]

N3o6paszute nmpopunu pe3n0, IPUMEHIEMBIX B MAITHHOCTPOCHHUH.

JaiiTe onpeneneHne OKPYKHOTO I1ara ¥ MOy 3yObeB.

HanumuTe BeIpaskeHHe A7 OTIpeIeIeHUs IEPEeJaTOYHOr0 YMCia B KOHMYECKOM 3y0Oua-
TOM 3alleTUICHHH.

HazoBure napaMeTpsl B BEIpaXXEHUU: O, = ai 1+12 %lg(l// +¢")

9K 2
1 1

[lepenmuinre BIpaXkeHHE, BCTABMB HENOCTAOIME napametp: N, = p-? a9,.%

El E2
N306pa3zute 3n10py U3MEHEHUS HAMIPSDKEHUI 10 IEPUMETPY TUIOCKOPEMEHHO nepeayu.
JlaiiTe 00IyI0 XapaKTePUCTUKY PEKUMOB TPEHUS B MOALIMITHUKAX CKOJIbKEHHUSL.
Hanumure ypaBHeHHE NMPOYHOCTH ISl CBAPHOTO COEAUHEHMS BHAXJIECTKY, IIPOBApPEH-
HOro ()IaHroBbIMM HIBaMu. [IpuBeinTe pacueTHyIO CXeMy.
[lepeuncnure cpencTBa NPOTUB CAMOOTBOPAUMBAHMS TaeK.
N300pa3ute cxeMaTHYHO CMELIEHNE OCeH U BaJIOB, IPU COCAMHEHUHM KOTOPBIX IMpHUMe-
HSIOTCS] KOMIIEHCUPYIOLTHE MY(THI.
HazoBuTe mapameTpsl B BBIPa)KCHUN
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36.

37.
38.
39.

40.
41.

42.

43.

44,

45.

46.
47.

48.
49.

50.
51.

52.

53.
54.
55.
56.

57.

58.

3
120 [ z,/q+1
ZZ /q qw
Jaiite onpeneneHre peMEHHbIX epeaady

N300pa3ute rpaduku U3MEHEHUS HAMPSHKEHUHN TT0 MYJILCHPYIOIIEMY /OTHYJICBOMY/ IIUKITY.
N3noxure nopsioK NPpOEKTUPOBAHUS MAILIUH.
Hanumure BoIpaxeHue A OnpeaeeHrst OCEBOM CUIIbI, MEPEIaBaeMON COCTMHEHUEM C Ta-

PAHTHUPOBAHHBIM HATATOM BaJl — BTYJIKA.
Ha3zosure napamerps! B Belpakenuu: QO =K, (¢, —t )A

O

H

KKy T, < [O-H]

Ykaxure, Kakue GpaxTops! yauTsiBaroT Kodpuuments K, K, Ky B pacuerax mmockope-

MEHHBIX nepenay’?
N306pasute pe3p0oBOe coeTuHEHNE, ISl KOTOPOTO CIPaBEJIMBO ypaBHEHUE:

Hanumure BIpakeHUe 11 OIPEIEICHUS SKBUBAJIICHTHOM IMHAMUYECKOW Harpy3KU MIApUKO-
BOr'0 paIMAJIbHOTO MOJIIUITHUKA, IPU JEUCTBUY HAa HETO PauaibHON U OCEBOM CHIIBI.
HazoBute napameTpbl B BEIPAXKEHUH

I,SyF2 KF,BKFUCos;/T2
Op = = (e
: d,d,m :
[Tokaxute, KAKUMHU KOHCTPYKTHBHBIMHU PEUICHUSIMU JTOCTUTAETCsl PABHOIIPOYHOCTH OOITOB
10 JJIMHE CTEP>KHS?

N300pa3uTe, Kak MOATrOTaBINBACTCS KPOMKA CBAPUBAEMBIX JeTaseii?
HazoBuTe OCHOBHBIE JOCTOMHCTBA PE3bOOBBIX COSTUHEHUH.

HazoBure mapameTpsl B BBIpaKEHUH: c=riL
Kakoit 13 mapameTpoB: aAuameTp Basivka d, IIUpHHA 1IeTH b, mar p sBiseTcst 6a30BbIM JUIS Lie-
nu?
Haiite xnaccudukammio nang cKoiabkeHus 1no Gopme.
Harnmmure BeIpakeHHe 71 pacueTa OCH, paboTaromIeii Ha U3ruo.

b-Sino

z

YkaxuTe, 7151 4ero eNaloT ralku MepeMEeHHON KECTKOCTH IO BhIcOTE?
N300pa3ute rpadk U3MEHEHUS HArPY3KU MO OTHYJICBOMY LIUKITY.
Jaiite onpenenaeHue yCTaloCTH.
Hanummre ypaBHeHHE IPOYHOCTH 1 3y0a Kojieca ¢ yueTOM CyMMapHOTro AeiCcTBUs HOp-
MaJIbHBIX HaIPsDKEHHUH /cM.puc./

HasoBute napameTpsl B BEIPAKEHUH: m, =m

m e

F-d d.

HazoBute mapameTpsl B BeIpakeHuu: 1 = 2. tg(y + @)+ f—
2L d,

N306pa3zute miockopeMeHHbIe Mepeaun ¢ 0ecCTyNneHYaThIM U CTYIIEHYAaThIM PEeryIUpOBaHU-

€M CKOpPOCTEH.
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59.

60.

61.

62.
63.
64.

65.

66.
67.

68.
69.

70.
71.

72.
73.

74.

75.
76.

77.
78.

79.

Kak paznuuarot yepBsiku 1o (hopme Hape3aHHOH YacTu 1o popme ceueHus BUTKa?

HanumuTe BbIpa)keHHne MPOYHOCTH IIUMA HA U3TUO /cM.pHcC./
F

=
o B )

F
HasoBure napameTpsl B BEIPaKEHHUH: T, = Ed , gy +¢)

Jaiite KnaccupUKAIHIO LEnei Mo KOHCTPYKIHH.
[Tpu KakuX yCIIOBUSAX 3aKJICTIOYHBIE COCAUHEHMS NPEANIOYTUTEIBHEN CBAPHBIX ?
HanwumuTe BoipakeHue U1t OnpeAeIeHrs HE0OX0IMMOT0 YHCIa 3aKIJIETIOK B COSMHEHUH.

Fe a4

K1K2K3K4K5K6
JaiiTe KnaccupUKAINIO COETUHEHNUN C TapaHTUPOBAHHBIM HATATOM IO CIIOCO0Y COOPKH.
N300pazute cxemMy, MPOCTaBUB 0003HAYCHMS, K pacueTy Ha U3rud 3y0da mpsMo3yooro MHJIHH-
JPUYECKOro KoJieca.
[lepeuncaure 1OCTOMHCTBA M HEIOCTATKM 3y0UaThIX Iepeiad.
HanumuTe ypaBHeHHE IPOYHOCTH Ha M3rHO B 00IIEM BHJIE I 3y0a IECTEPHH.

e’

HazoBute mapameTpsl B BBIpaKEHUH: F =F, Yz

HazoBuTe mapameTpbl B BRIPQXKEHUU:

N300pa3uTte HeHANPsHKEHHOE OOITOBOE COSAMHEHUE C TIOTICPEUHO MPUIIOKEHHONW HAarpy3KOi
OTHOCHUTEINIBHO OoJTa.

[lepeuncnure AOCTOMHCTBA LEMHBIX Mepeaay.

Hamummmre BeipakeHUE A71s ONIpeIeTICHHs TuaMeTpa 0oiTa B COSAMHEHUH /CM. puc./

-
LR
VN 4~

T K Nu? +1

0,85y, '[UH ]2 u

Kax n3meHsieTcss KOHCTPYKITUS TTOAIIUITHIKA CKOJIBKEHUS B 3aBUCUMOCTH OT //d?
N306paszute rpaduk n3MEHEHUS HAMPSHKEHUH 110 3HAKONIEPEMEHHOMY HECUMMETPUIHOMY
UKITY.

ITokaxkute Ha qUarpaMMe U JalTe ONpPENeIICHUE TEKYYECTH.

Harnumire BeipaskeHHE 7151 OTpeIeiICHUS] SKBUBAJICHTHOW TMHAMUYECKOW HArPy3KH TMO/I-

IIUITHUKA /CM. puc./
¢ Vo
i {
N
F

3
K-F,
HazoBuTe mapaMeTpbl B BRIpQXKEHUU: Z, = [ ]

HazoBute mapameTpsl B BBIpaKEHUH: d, =770

p
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80.

81.

82.

83.

84.
85.
86.
87.

88.
89.
90.

91.

92.
93.

94.
95.

96.

97.
98.

99.

100.
101.
102.

103.

104.
105.

106.
107.

108.
109.

110.
111.
112.

YkaxxuTe, Kakue U3 MPUBEICHHBIX YKIOHOB i=1/4, 1/6, 1/10, 1/40, 1/100 xapakTepHbl AJs yc-
TAHOBOYHBIX KIIMHbEB, a KAKUE JUJIS1 CAMOTOPMO3SIINX ?

Hanumure 0603HaueHne cTaHIapTU3UPOBAHHBIX MPOUIIEH MONEPEYHbIX CEUCHUIH HOpMalb-
HBIX KJIMHOBBIX PEMHEH.

HanwumuTe BbipakeHue 17151 IPOBEPOYHOTO pacueTa JeTajeid, paboTaroluX Ha pa3phiB.

3
HaszoBuTe mapamMeTpsl B BBIDOKCHUH: O, = 170 |1z /q+1 KKy T, < [a H]
z,/q q,
HazoBute 0OCHOBHOM T€OMETPUYECKHI TapaMeTp ISl IEMHOW MepeIayu.
[Iepeuncinre TOCTOMHCTBA CBAPHBIX COCIUHEHUM.
[lepeuncirre mpeuMyIecTBa CBAPHBIX COEAMHEHHUI B COMIOCTABIICHNN UX C 3aKJICITOYHBIMH.
HazoBute napameTpbl B BEIPAXKEHUH

2:10°T;
085-z-y, m

Or = YFKFﬁKFU

3
m

[NosicuuTe, Kakue BUABI 1eopMaluii UCTIHITHIBACT Baji?
N3006pazute npoduin pe3pObl, TPUMEHIEMON B MAIITMHOCTPOSHHUH.
[lepeuncnure sTansl CO3AaHNUS MAIIMH.

L5y s KppKp,CosyT,

Q'Zz[O-Fz]

HazoBute napameTpsl B BEIpa)KEHUH: m=3

t-z-?

60-1000
[lepeuncnure pa3sHOBUIHOCTH MAaTEPUATIOB U KOHCTPYKIIUM IJIOCKUX PEMHEH.

[lepenuinTe BhIpakeHHE, BCTABUB HEJIOCTAIOIINH MTapaMeTp: L =

[TosicauTe, kKakue HakTOPhI BIMUSIOT HA YCTAIOCTHYIO IPOYHOCTH JIeTalei?
Hamummmure BeipakeHUE 715 ONIPEeICTICHHsSI IEPEAATOYHOTO YHCIIa B IMIIMHAPUIECKOM 3y0Ua-
TOM mepenave.

HasoBute napameTpsl B BEIPAKEHUH: T=F, -%tg(l// + @)

N3006pa3ute cBapHOE COCNMHEHUE, BHITOJIHEHHOE CTHIKOBBIMU U YTJIOBBIMH IITBAMHU.
B kakom ciyyae npu onpeaeneHuu I0MyCKaeMOoro HanpsKeHUsT UCTIOIb3YIOT Ipeaest TeKydecTH?

z, 170
HasoBute napameTps! B Belpaxenuu: a,, = (—+1), || —————
q z,/q- [GH]
[To xakOoMy ITUKITY MEHSIOTCSI HANTPsDKEHUS M3rnda Bpalmarolieiics ocu? /m3o0pa3ute nuarpammy/
[Tepeuncnute pa3HOBUAHOCTH Mepeaay mo (GopMe MOMepeIHOro CEUCHUS PEMHSL.
Hanumure ypaBHeHHE IPOYHOCTH ISl pacyeTa Bajia Ha KpydeHHe.

2,z [1O°TK @ +1)

HazoBure nmapameTpsl B BBIDAKEHUH o, =
d, -m 0,85-by, -u

Kakum ycnoBueM orpannunBaeTcs JUInHa (IaHroBoro msa?

N300pa3ute B pazpese MapuKOBBIN, paualibHbIN, YIOPHBIA U PaHaIbHO-YITOPHBINA MO/I-
IIUITHUKH.

[TepeunciuTe OCHOBHBIE KPUTEPUH PAOOTOCITIOCOOHOCTH JIeTaJICH.

KHﬂKHUT2

HasoBute mapamMeTpbl v IOKAXUTE UX PA3MEPHOCTH B BHIDAKEHUH:  pp = o < [p U]

N300pa3uTte pa3HOBUIHOCTH IIMIIOB 1O (hopme

Kakue TpeGoBaHus MPEeABIBISIOTCS K MaTepUaiaM, UIyIUM Ha U3TOTOBIICHUE BEHIIOB Yep-
BSIYHBIX KOJIeC?

VYkaxwure, OT 4eTro 3aBUCHT JOIyCKaeMas Harpy3Ka COeIMHEHHIA ¢ TapaHTUPOBAHHBIM HATATOM?
N306paszute rpaduk n3MEHEHHS HAMPSHKEHUH 110 3HAKOTIEPEMEHHOMY CUMMETPUIHOMY ITUKITY.
[TpuBeauTe mpuMep pabOTHI ACTAIH HA CMSATHE U HAIUIITNTE YPaBHEHUE TIPOYHOCTH.
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113.
114.
115.

116.

117.

118.

119.
120.

121.
122.

123.

124.

125.
126.
127.
128.
129.

130.

131.
132.

133.

134.
135.

136.
137.

138.
139.

140.

141.

142.

Jaiite onpeneneHue npeaeia NpOYHOCTH.
Kakwue Borpockl HE06X0AUMO penaTh NPU KOHCTPYUPOBAHUU JIeTaln?
HanumuTe ypaBHeHHE IPOYHOCTH /IS 3aKJICTIOK 110 cedeHuto 1-2 /cM. puc./.
/T\ s
4 4
L r/ 42 ]
3 l
\\]',
4
K, A
b K KK,
P
U[KO ]Ka KUKB
IlepenuinTe BHIP)KEHNUE, BCTABUB HEAOCTAIOIIMI ITApaMeTp: , _ F
)=

L4-? [z’cp }

N300pa3uTe HaNpsHKEHHOE KIIMHOBOE COSAMHEHUE C YIOPOM OypTHKA CTEPKHS B TOPEI] BTYJIKH.
Ha3zoBuTe mapamMeTpsl M yKa)KUTE UX Pa3MEPHOCTHU B BeIpakeHuu: Q, = (1-7)- P

HazoBute ocHOBHBIE (DaKTOPBI, BIUAIONINE HA YCTAIOCTHYIO IPOYHOCTH JETAIH.

[lo kakuM npeaeabHbIM HaNPSKEHUSIM BEIETCS ONpesieeHue (pacdeT) TOMyCKaeMbIX Hampsi-
YKEHUI MPU CTATUYECKUX U NIEPEMEHHBIX Harpy3Kax.

Jns KakuxX MaTepualloB M YCIOBHM HAarpy»XeHus ACTalM UCIOJB3YIOT IIpeles IPOYHOCTU
(04,0, ) NIpH ONpPENEIIEHUN T0ITyCKaeMOIo HalpsHKeHUs ?

HasoBute napameTpsl B BEIPAKECHUHU: Z =

HazoBuTe mapaMeTpbl B BRIPQXKEHUU: p§ <

[Toxaxute Ha rpaduke U aaiTe GU3MIECKOE ONpeieIeHUE Mpeiea TeKYUeCTH (O'T )

[TepeuncnuTe OCHOBHBIE KPUTEPHUH PAOOTOCTIOCOOHOCTH JICTAIIH.

Jaiite onpeneneHue npeaeaa BBIHOCIUBOCT MaTepraa JeTalu.

[TosicuuTe pOIB KOHCTPYKTOPA, TEXHOJIOTA U HKCITyaTallMOHHHKA B IIPOLIECCE CO3AAHMS MALIMH.
HazoBure nopsaok (3Tamnsl) NPOEKTUPOBAHUS MAIIHH.

Hanummure BeIpa’keHHE A7 IPOBEPOYHOrO pacyera JeTalu, padoTaroIlel M0 HaupsyKeHUSIM:
pas3pbiBa, n3ruba, cpesa, KpyueHHs.

HazoBute u nosiciure napamerpsl B BeIpaxkeHuu: S =S, - S, - S,

Jaiite onpeneneHrue N3HOCOCTOMKOCTH JIE€TalIH.
Jaiite onpeneneHue MUKIOB U3MEHEHUS H&alfI}KeHI/Iﬁ MIPUBEJICHHBIX HA TpaduKax:
o ' '

%\ﬂ oy
ARV

JIns KakuX ycIoBUit HarpymeHm JIETAJIN UCTIONIB3YETCS TIPEIeIT YCTAOCTH (G.1) TIPH Ompeie-
JICHUU JOIYCKAeMOT0 HaNpsKESHUSI.

HasoBute ocHOBHBIE (PAKTOPHI, OT KOTOPBIX 3aBHCUT MIPOYHOCTD JETaIIH.

N3o6pazute rpaduKu U3MEHEHHS HANPSHKEHUN 110 MyJIbCUPYIOIIEMY, CHMMETPUYHOMY U He-
CHMMETPHYHOMY IHUKJIaM.

N3o6pa3ute Ha rpaduke u gaite Gpusnyeckoe onpeaesieHue mpeaesia NpoOYHOCTH U TEKYyYECTH.
[NosicauTe, Kakue TpU OCHOBHBIC 334 PENIaloT IPH KOHCTPYHPOBAHUH JCTAIIH.

HazoBuTte 0cHOBHBIE KpUTEPUHU paOOTOCIOCOOHOCTH JI€TAIH.

JIns KakuX MaTepHaloB M YCJIOBHH HArpyXEHHUS MCHOIB3YIOT MpPEAeT TeKY4eCTH, TPH OIpe-
JIeNICHUH JJOMTyCKaeMOTr0 HaNpsKEHUS?

G_]'kd 'k

v

ko -[5]
Hanumure oCHOBHBIE ypaBHEHMS MPOYHOCTH IS JeTaiel, paboTaromuX M0 HANPsHKEHUSIM:

cpe3a, pa3pbiBa, H3ruda, KPy4IeHHsI.
Hepe‘-II/ICJ'II/ITC OCHOBHBIC 3Tallbl IMpoHecca CO3AaHuA MalllnuH.
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143. [laiite omnpeneneHue LUKIa HANPSHKEHUM, aMIUIMTYbl U CPEJHET0 HanpsbkeHus nukia. Ilo-
KOKHUTE UX Ha Tpaduke IUKIa B 001IeM ciydae.

144. Ha3zoBure 0CHOBHBIE (DaKTOPBI, OT KOTOPBIX 3aBUCHUT MTPOYHOCTD JACTAIH.

145. Tlepeuncinte OCHOBHBIE TEHJCHIIMN B COBPEMEHHOM MAIIMHOCTPOCHHH.

146. [laiite onpeneneHne JOIMyCKaeMOTro HaIlpsKEHHUS.

147. W3006pa3uTte SCKU3 KOHCTPYKIIMU BTYJIOYHOU IICTIH.

148. M300pa3ute cxeMmy T'MIIOMIHON Nepeaayn.

149. W306pa3ute cxeMy pEeMEHHOU Mepenayu ¢ pa3ABHKHBIMH KOHYCHBIMH INKHUBaMU (KIMHOpE-
MEHHBIN BapHarTop).

150. Vkaxure, B KaKUX CIydasiX NpEANOYTUTEIILHO MPUMEHEHHE IIEBPOHHBIX Mepeiay.

151. Ilepeuncnure nocToMHCTBA 3y0UaThix nepenay HoBukoga.

152. BrIpa3uTe cMelIeHHe WHCTPYMEHTA MPU HW3TOTOBJICHUH KOPPUTHPOBAHHBIX 3YOUaThIX KOJIEC
yepes MOAYJIb.

153. HamummuTe BbIpa)KeHUE ISl OTIPEISIICHHS yIila 00XBaTa Ha BEAYyIEM TKUBE PEMEHHOW MepeavH.

154. M300pa3ute nonepeyHoe cedeHrne KOPATKAHEBOTO KIIMHOBOT'O PEMHS.

155. Bripa3ute OKpYKHYIO CKOPOCTb 3BE€30UYKH YEPE3 MIar IEMH.

156. Kak knaccupuuupyroTes Mpy>KUHBI [0 BUY BOCTIPUHUMAEMON Harpy3ku?

157. Hauepturte 3CKHU3 CILUTONIHOM MATHI C TOANSATHUKOM.

158. HauepTtuTe 3CKU3 MIMIIA C YCTPOHCTBOM, (PUKCUPYIOLIUM Bajl B OCEBOM HAIIPaBICHHUH.

159. Kakwue Basibl Ha3bIBAIOT KOPEHHBIMHU?

160. Kakue npeumyiecTBa uMeeT (PpUKIIMOHHAS cLETHAs My(Ta O CPABHEHUIO C KYJIa4KOBOM?

161. Kakoil mapaMeTp U3MEHSETCS TPONOPILIMOHATBHO U3MEHEHHIO NHIEKCA MTPYKUHBI?

162. Kaxk Ha3bpIBalOTCS ONIOPHBIE YACTH Baia?

163. Hauepture 3CKU3 MPYKUHBI PACTSIKEHUS.

164. C xakoii nenpo BO ¢uiaHIeBOi My(Te NIPUMEHSIOT IPOMEKYTOUHBIE TTOTYKOIbLa?

165. Hauepturte 3CKHA3 MPOMEKYTOUHOTO Bajia 2-X CTYNIEHYATOrO PeAyKTOpa.

166. Kak ycrpoena u padboraert 3yduatas mydra?

167. HazoBuTte pa3HOBUIHOCTH CIEITHBIX MY(T.

168. Haueprute 3cku3 Baja ¢ Hape3aHHOW KOHUYECKON IIECTEPHEM.

169. Ilepeuncinte pa3HOBUIHOCTH PECCOP.

170. Hayeptute 3CKU3 YETBEPTHOM pPECCOPHI.

171. Yto Takoe «TOpCHUOH»?

172. Haueprtute 3110pbl pacipeIesIeHNs TMAPOINHAMUYECKOTO JaBICHNS B TOAILUITHUKE CKOJIb-
YKEHUS TI0 OKPY>KHOCTH.

173. Yro Takoe «KEeCTKOCTb IPYKUHBI»?

174. Jlns gero Aemar0T KaHaBKHU HAa paOOYUX MOBEPXHOCTIX BKIAABIIICH?

175. Hayeprute 3CKHU3 MOJIYJIENTUUECKOU PECCOPHI.

176. Kakue (hyHKIMH BBITOJTHACT MPYKHUHA B MallTHHAX.

177. MOXHO 1 IPUMEHATH IIAPUKOBbIE PaualibHbIe TOJIIUITHUKY JUTSI BOCTIPUATHSI KOMOMHUPO-
BAHHBIX Harpy30K?

178. IlpuBeaure KIacCU(PHUKAIMIO YTIOBBIX CBAPHBIX IIBOB 110 PACIIOIIOKEHUIO OTHOCUTEIHEHO
JIEUCTBYIOLIEH CHIIBI.

179. H300pa3ute pe3p00BOE COSANHEHHE C IKCIIEHTPUYHBIM HAarpyXeHUeM Oouira.

180. Hanumurte BhIpaskeHUE IJIs1 OMPEACIICHUS] TUaMETPa BUHTOB B COCIMHEHUH:

<1Ff d 3>

181. M306pa3ute mpoOOYHBIEC CBAPHBIC IIBHI.

182. M3oO6pazute mMTHUPTOBBIE COSTUHEHHS C OCEBBIM IITH(TOM.

183. HamummuTe BbIpa)K€HUE 1S ONIPEECICHNS BEIUYNHBI HAXJIECTKU B KIIEEBOM COCAMHEHUHU.

184. Ha xaxue BuIbI AedopmMaruii paccuuThIBatOTCs kKpenexxnsle mtudTe? [puBeaure ypaBHeHUs
MPOYHOCTH.

185. Yto npenctaBisioT co00i MTUQTHL U AT YETO OHU CITYXKAT.
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186.
187.
188.

189.

190.
191.
192.

193.
194.

195.

196.

197.

198.

199.

200.

201.

202.

[osicHuTe, MOYEMyY OrpaHUYMBAIOT AJTUHY (PIIAHTOBBIX IIBOB?

Hanuimmre BelpaskeHue U1 ONpEeIeHUs AuaMeTpa ITHdTa.

Hanumure BbIpaskeHUe ISl ONIPEENICHUs 1uaMeTpa 00ITa B COEqUHEHUH, €CIU ¥ = d,
X .

F

BN

F
N3006pa3zute coennHeHne, 1151 KOTOPOro UMEET MECTO BBIpaKeHUE:

O = 4F’; (1 + SZJ < [0' ]
7 d, '

N300pa3ute >miopy pacnpeeneHusl HanpsHKeHUH B 1000BOM M (hJITAaHTOBOM IIIBaX CBApHOTO

COCZIMHEHUS.

Kakoe coennHeHre Ha3bIBalOT Pa3beMHBIM M KaKOE HEpa3beMHbBIM?

N306pa3ute MIMOHOYHOE COETMHEHHUE U MIOCTaBbTE OCHOBHBIEC TAPAMETPHI.

Hanumure ypaBHEHHE POYHOCTH TSI CTBIKOBOTO CBAPHOTO IITBA.

Kak pa3nuuarot pe3pObl 10 Ha3HaYEHUIO?

3agaun
Omnpenenute AuaMeTp cBapHbIX MIpoOok /cm. puc./, ecau F=100 xH, [1:]=75 MIIa, B=80 mm

INNNENEN

oo

TTTTTTTT

TTTTT
8
—~——]

700
——

Onpenenure auamMeTp 3aroTOBKU JUIsl KOCO3yOOTro IMJIMHIPUYECKOTO KoJsieca, eclu: my,= 4
MM, z= 16, p = 8°06°34"" (Cos 8°06°34>* = 0,99).

bontoBoe coenquHenne HarpyxeHo cuio F = 80xH, DKCUEHTPUCUTET MPUIIOKEHUS HArPy3-
KA ) =d,, JOIyCKaeMOe HaIPsHKEHUE Ha paspelB [0, ]=160MIla, onpenenure auaMerp

ooJrra.

Juametp 6onTa, yCTaHOBJICHHOTO 0€3 3a30pa, B COSAMHEHUH C TMOTIEPEYHON Harpy3KoH yBe-
JMYWIM B /1Ba pa3a. Bo CKONBKO pa3 yBeNTUUUTCS Harpy304yHasi CIOCOOHOCTh COEMHEHUS?
Onpenenure 4uCiIO 3yObEB MIECTEPHU, MOAYIb 3allCIJICHUs KOTOPOH M= 4 MM, THaMETp OK-
PYXHOCTH BBICTYNOB d, = 86,4MM, K03 (huriueHT BeIcoThI rojoBku h’,= 0,8.

Onpenenure AMaMeTp OKPYKHOCTEHM BBICTYIIOB M BIAJWH JJIs Kojieca, eciii: m= 4 MM, z= 16,
h*,= 10, x =+0,3.

Onpenenure MHUHUMAJIbHOE YUCIIO 3yObEB MIECTEPHU, NMPU KOIPPHUIIMEHTE BBICOTHI TOJIOBKU
h*,= 0,8 u yrne saneriesns o= 20".

Onpenenure npeaBapUTEIbHOE HATSKEHUE PEMHS , €CIM W3BECTHBI: KO3(pPUIMeHT Tiaru

@ = 0,6, Tomyckaemoe monesHoe Hanpsukerue pemus [Ko |= 2,4 H/ My , mromas morre-
peuHoro cedeHus pemHs A= 150 MM,
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203.

204.

205.

206.

207.

208.
2009.

210.

211.

212.

213.

PaccuuTaiite TemnepaTypHbIH peKUM pabOThl YEPBSYHOW Mepeaadu, ecau MOUIHOCTD
nepenayn P=2,8 kBt, KIIJ] nepenaun n = 0,85, moBepxHOCTH TerooTaaun A= 1 M°, KO-
sdpdurment temmonposogHocTH K, =8 Kkkan/M® €ac Tpaj, TeMIepaTypa OKpYKalolieit
cpensl ty= 18°.

VIO NpH BepIINHE ACIHTENFHOr0 KOHyca BemoMoro komeca 8, =60° . Yromx mexmy
0CSIMH KOHHUYECKHUX KOJIEC O] + Oy = 90° . Ornpenenure nepelaTOuHOE YUCIO0 KOHUYECKON
3y04aToi maphl.

Onpenenuts NpeAeIbHYI0 BETUUYNHY CHUJIBI, IEHCTBYIOIIEH B COeAMHEHUH, eciu b = 80
MM, & =5 MM, d = 15 mm, [t] = 80 H/mm? /CM.pIgg./

Va

L A I
/./0\.1:%11—':

Onpez[em/ITe OpI/IeHTI/IpOBO‘-IHO TOHH_[I/IHy IIJIOCKOTI'O peMHH, €CJIM U3BCCTHBI. MOIIIHOCTH
nepenaun P=4,5 kBT, yacTora BpameHus Beaymero mkusa n1=562,5 mus. OTHOIIECHHE

A

—4—‘

[TITTTTTIT

TOJIIIMHBI PEMHS K AUaMeTpy Beaylero mkusa 6/d=1/40.

Omnpenenute nuamerp OOJNTOB, KpEISIIMX IUIUTY K ¢yHAameHTy. CoeauHeHue Harpy-
AKEHO MOMEHTOM T B IJIOCKOCTH CThIKA. 3a7jauy PELIUTh B OYKBEHHOM BUJIE.
Q

per

|
e

il
| &

Q
|

Fan}
-

Onpenenure quametp d Bana, HarpyxeHHOro M=40 um u T=30 HM, [0,]=80 MIIa.
Crenaiite IpOBEPKY LEIH 110 H3HOCOCTOMKOCTH, €CIIH U3BECTHO: OKpYxiHOE ycunue Fi=850
H, xoadumment sxcrmyarannu K= 1,95, momaap onopHoii moBepxHocTH mapaupa A=203

MM3, JI0ITyCKaeMoe JaBieHue B mapHupax [q]=8,5 Mlla.
OnpenenuTh MOIIHOCTh, KOTOPYIO MOXET MepeaaTh 3y0uaras nepenada ¢ MUITHHIPUISCKUMH
KOJIECAMH, €CJIM OKPY>KHasi CUJIa JISUCTBYIONIAsl B 3alEIIJICHUN Ft=2000 H, 21230, 22290, m=5

MM, ©=10 pan/c, n=0,98.

Ornpegennure MOITHOCTh KIIMHOPEMEHHOM NIEpeayuu, €CJIM U3BECTHBI: KOJIMYECTBO PEMHEN
7Z=4, nomyckaemasi MOIIIHOCTh Ha OJWH peMeHb P=1,5 kBT, ko3¢ dunmeHT nuHamMudeckoi Ha-
Ipy3KH KH=1,1, KO PHUIHEHT, yIHThIBAOLIHIT BIMsiHUE yriia obxBata K =0,94, kos¢pdury-

CHT, yUNTHIBAIOLINNI HHY peMust K =0,95, KO3(PUITMEHT, yYUTHIBAIONINA HEPABHOMEPHOCTh
pacmpeneneHus Harpy3ku o pemusm K =0,9.

Onpenenurte JIMHY MIBOB B COSAMHEHUH YroJiKa ¢ KOChIHKOH, ecim :P=50000 H, b=100 mwm,
20=27,1 mm, [1cp]=70 MIla, K=7 mm. /em.puc./

Onpenenure 1UamMeTp MIUNA JITUHOIO LZIOO MM, UCTIBITBIBAIOIIETO AEHCTBUE PaaraIbHON
Harpy3ku F=100000 H. [lonyckaemoe HanpsikeHue Ha n3rud [y, ]=50 MIla. /cm.puc./
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228.

[IpoBepbTe Ha MPOYHOCTH JTUCTHI 3aKJICMIOYHOTO COSAMHEHHUS /CM. puc./ TIo ceuenuto 1-1, ec-
mu F=24xH, nonyckaemoe HanpssKeHUE Ha pa3pbiB IJ11 MaTepuraa JIMCTOB [Gp]=140 MTIla.

F =
—F ]
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OmnpenenuTs MEXOCEBOE PACCTOSHUE A M YHCIIO 3yObeB KoJjieca z) 3y0uarToii nmepeiauu, eciiu

IUaMeTp AenuTenbHol okpyxkHocTH d1=100 MM, uyncno 3y0OseB mectepuu z]=10, nepegarou-

HOE YHUCJIO Mepeaun u=3.
OnpenenuTtb cuibl, IEHCTBYIOIINE B 3aLIEIUIEHUH 3y04aToil Koco3yOol nepeaayun, eciu mnepe-
naBaeMasi MoiiHocTh P=10 kBT, w1=100 pan/c, nepenarounoe uncno U=4, cymmapHOE 4UCIIO

3yopeB Z:=100, mogyns m=4 MM, yroia HakjJoHa 3y06a f=8°0'6" (cosf=0,99).

Onpenenure auameTp 00JTa B COSUHEHNH, TTOKa3aHHOM Ha puc., eciu F=8000 H, koaddu-
[UeHT BHemHel Harpy3ku X=0,5, koapdunuent 3atsokku K=0,5, [op]=140 MIIa.

Onpenenure OKpyKHOE yCWIME AJIs LIEMHOM Mepeaayu, eciau JOIyCKaeMoe yJIelIbHOE J1aBiie-
HUe B mapuupax menu [q]=20 Mlla, nuamerp Banuka d=7,95 mm, anunHa BTYIkH 1=22,6 MM,
k03¢ ¢unmeHT Harpy3ku K,y=2.

Omnpenenure HaTSHKEHUE BEAYIEH BETBH PEMEHHOH Iepefadd, €CIM W3BECTHBI: KOA(PUIIH-
€HT TATH peMeHHOM nepenayn ¢=0,5 u npeaBapuTenbHoe HaTsHKeHne peMus Fo=400 H.

Onpenenure quaMeTp BEAYILIEro MIKMBA MJIOCKOPEMEHHOW Mepeadn, €Clii OKPYKHOE YCHIIUE
F=1200 H, mupuna pemus b=80 mm, nonesHoe nomyckaemoe HanpsbkeHue [Ky]=2Mmna, ko-

s¢puuuent Harpy3ku K =1, oTHOIIEHHE TONIMHBI peMH K Auamerpy mkusa 6/D=1/40.

Onpenennute MOITHOCTh YepBAYHON niepenayun /n=0,8/, Beaenstomieit 775 Kuaokaaopui Tem-
Ja B 4ac pabOTHI.

Ha BTynku xom0BbIX KoJiec kpaHa AeicTtByeT Harpy3ka F=40 kH. CkopocTb nepenBmxeHust
kpana v=80 M/MuH npu auamerpe kosec D=500 mm. Onpeaenure HEOOXOAUMYIO JUIUHY BTY-
70K, ecim [pv]=15 MIla m/c.

OmnpenenuTs CUIIbI, JEHCTBYIONINE B KOHUYECKOH MPsiM0O3y0oii epenayde, eciim MOITHOCTh
P=11 kBr, yacToTa BpaimeHus Bana mectepHu n1=240 muH, z]=25, cpeAHUN MOAYNIb My =8

MM, z21=50.

Onpenenure MOIHOCTb, EPEAABAEMYIO LIEITHOM MepeIadeii, €ClId I0MyCKaeMOe yIeIbHOE
nasiieHue B mapHupax nenu [q]=20 MIla, ckopocts nenu U=10 m/c, rmiommaas mapHupa
A=180 MM2, k0> HIMEHT HATPY3KH Ky=L,5.

Omnpexnenute 4ucI0 3yObEB YEPBSIUHOTO KOJIeca MPU MEKIIEHTPOBOM paccTOsTHUU d=235 MM,
MoyJie 3auemieHuss m=10 MM, OTHOCUTEJIBHOM TOJIIIIMHE YEPBsIKa =8, YUCIIO 3aX0J0B YEPBSI-
Ka z,=2.

OnpenenuM OKpyKHOE ycriine 3youaToii nepenayu / Z;=24, m=4 MM/, mepeJaroniei Moli-
HocTh P=10 kBT, npu n=1000 mum- L

Onpenenutb OKPYKHYIO CUJTY B LIEITHOM Mepeaade ¢ pOIMKOBOM 1EMbIO, €CIIU NIepeaBacMmas
MourHocTh P=7 kBT, yacToTa BpauieHus Beaymien 38e3104ku nj=730 MI/IH'I, YHUCJIO 3yOheB Be-
JyIien 3Be3104Ku z;=25, mar uenu p=19,05 mm.

Onpenenutb CUibl, NEUCTBYIOIINE B YEPBIYHOW Tepemade, eciii KOd(PPUIMEHT AuameTpa
YyepBsika =8, YHCcI0 3yObeB UepBsIUHOTO KoJieca Z,=42, Monyib 3auerienus m=10 mm, nepe-
naBaeMasi MoiHocTh P=7 kBT, yrioBas ckopocts 01=100 paz/c.
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229.

230.

231.

232.

HazoBuTe napaMeTpsl B BEIpaXKEHHUHU: d, =770

Onpenenuth 4uCiO 3yObeB MIECTEPHU M Kojieca B IMHJIWHAPUYIECKOW KOCO3yOoil mepemaue,
ecau MexoceBoe paccrosiauea=100 MM, mMonmyias 3yObeB m=2 MM, YroJl HakjoHa 3yObheB
B=8°0"6"" (Cosp=0,99).

Onpenenure BeIWYHMHY CyMMapHOTO KO3 uIMeHTa CABUra i KOPPUTHPOBAHHOMN MPSIMO-
3yOOH WIMHIPUYECKOH mepeaadu, eciiu u3BectHo: a=171,3 mm, m=6 MM, z,=19, z,=38.

Onpenenure nuamerp OOJITOB B COSTMHEHHUH /CM. PHC./, €CITH KOJUYECTBO UX Z, MOMEHT, Tepe-
naBaeMblid coennHeHueM T, 60aThI ocTaBIeHbI Oe3 3a30pa. Pemenne npoaenares B 00IIeM BHUIE.

Onpenenuth MUHUMAIBHBIN HATAT B COCAMHEHUH BEHIIA YEPBAYHOTO Kojieca u3 OpoH3bl bP
O®10-1 ¢ uyryHHOU CTynHIIEH, eciu mocanounbiii auamerp d=0,25 M, yaenbHOe JaBJICHUE Ha
conpsiraemort nmosepxHoctu P=1,5 Mlla, d,=0,21,d,=0,28,1,=0,25,1,=0,32, MOy]b YIIPYrOCTH
gyyryna E;=1,3-105 MIla, moxyns ynpyroctu 6ponsst E,=1,1-105 MI]a.

Oo0pa3zen 3x3aMeHAIMOHHOT0 OMJIeTa:

MMHHUCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUMCKON ®EJEPALIMM
®denepanbHOe rocyIapcTBEHHOE OI0KETHOE 00pa3oBaTe/bHOE YUpeKIeHne
BBICIIIETO 00pPa30BaHUsA
"CapaToBCKHIi rocy1apcTBeHHbIi arpapHblii yuuBepcuteT nmedu H.M. BaBusiosa”

Kadenpa Matematnka, MeXaHWKa U MH)KCHEpHAs Trpaduka

3K3AMEHAIIMOHHBIN BUJIET Ne 18

10 JUCHUIINIMHE «ACTaJIi MallliH»»

[lepeuncnnure JOCTOMHCTBA LETHBIX Mepeaay.
Hanwumire BblpakeHue JUIst onpeesieHus: AuaMeTpa 0oJita B COETUHEHUH /CM. puc./

‘F‘—klm

A V2
(

TK ysu® +1
0.85y,, -loy | -u

Kak n3MeHseTcst KOHCTPYKIUS NOJIINITHUKA CKOJIBbKEHHSI B 3aBUCUMOCTH OT COOTHOMeHus //d?
N300pasute rpauik N3MEHEHNs HANPSHKEHHI 110 3HAKOIIEPEMEHHOMY HECUMMETPUYHOMY ITHKITY.

3anava. OnpenennTs MexO0CeBOe PACCTOSHHUE d M YHCIIO 3yObeB Koeca z,3y04uaToil mepeaayn, ec-

JIM IHAMETP JICTUTENbHOM OKpY)HOCTH d =100 MM, ynciio 3yobes wecrepuu z =10, nepeparoHoe

YKCIIO Nepefaun i=3.

27.08.2019

3aB. xadeapoii /Kamprmosa I'.H./
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4. MeTtoan4yeckne MaTepuaJibl, ONpeAe/soNue Npoueaypbl OleHUBAHUSA 3HAHMI,
YMEHU, HABBIKOB U (MJIK) ONbITA eATEJIbHOCTH,
XapakTepu3yIIHUX 3Tanbl (POPMHUPOBAHUA KOMIIETECHIUN

4.1 Ilpoueaypsbl OLleHNBAHUS 3HAHU, YMEHHM i, HABLIKOB
U (WJIH) ONBITA AeSITeJIbHOCTH

KonTponb pe3ynbraTtoB 00yueHus: 00y4aronuxcs, 3TarnoB U ypoBHS (GOpMUPOBa-
HUSl KOMIIETEHIIUH M0 JUCHMILINHE «JleTanu MalmmH» OCyUIeCTBIISIETCS Yepe3 MpoBeie-
HUE BXOJIHOTO, TEKYILET0, PyOESKHBIX, BEIXOJJHOIO KOHTPOJIEH 1 KOHTPOJISI CAMOCTOSTEIb-
HOU paboTHI.

®opMBI TEKYIIETO, MPOMEXYTOYHOTO U UTOTOBOTO KOHTPOJIS U KOHTPOJIbHBIE 3a-
JAaHUs U1 TEKYLIEro KOHTPOJsl pa3zpalaThiBaloTcsl KadeApon UCXOAs U3 CHElUPHUKH
JIMCLUUIUIMHBL, M YTBEPKAAIOTCS Ha 3aceaHuu Kadeapsl.

4.2 Kputepum ouieHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA JeATEJIHLHOCTH,
XapakTepu3yIMX 3Tanbl ((OPMHUPOBAHNUS KOMIIETEHIIHI1 B MpoIecce 0CBOECHHS
o0pa3oBaTeIbHOM MPOrpaMMbI

Onucanue MIKaJIbI OLNCHHUMBAHUA JOCTHKCHUA KOMHeTeHHI/Iﬁ 10 JUCHUILJIMHC IIpH-

BeJEHO B Ta0nuIie 6.
Tabauua 6

OTMeTKa 110 IIITUOAIUILHON CUCTEME Onucanue

(mpoMexxyTo4Has aTTecTarms)™®

YpoBeHb
OCBOCHHUS
KOMIIETEH-
8050544

«OTIIUYHO» «3a4YTCHO» «Ba4YTCHO

(OTAMYHO)»

OOyuaromumiicsi 0OHApyX U BCECTOPOHHEE,
CHCTEMaTHUYEeCKOe U TITy0OKoe 3HaHue yued-
HOTO MaTepuaja, yMeeT CBOOOIHO BBIIOJ-
HATh 3a/laHus, MpPELyCMOTPEHHBIE IIPO-
rpaMMOii, YCBOMJI OCHOBHYIO JIUTEpATypy U
3HAKOM C JOIOJIHUTEJIBHOU JINTEepaTypoil,
peKOMEHI0BaHHOM mporpammoit. Kak mpa-
BWJIO, OOYy4YaroIIWiCs NpOSBISAET TBOpUYE-
CKHE€ CIOCOOHOCTM B MOHMMAHWHU, U3JIOKeE-
HHUH 1 UCIIOJIb30BaHUH MaTepHalia

8bICOKUIL

OOyuatomuiics 0OHApYXHJI MOJIHOE 3HAHHE
y4eOHOTO Marepuana, yCHEIIHO BBIOIHIET
NPEIyCMOTPEHHBIE B TpOrpaMMe 3aJ[aHus,
YCBOWJI OCHOBHYIO JIMTEPATypy, PEKOMEH-
JIOBAaHHYIO B IpOrpamMme

oazoevlii «XOopoHo» «3a4YTCHO» «3adTCHO

(xoporto)»

nopozoeulii

«yIlOBJIETBO-
PHUTEIHHO

«3a4YTCHO»

«3a4TEHO
(ynosie-
TBOPUTEIb-
HO)»

OOyuarommiicss 0OHAPY W 3HAHHUS OCHOB-
HOro y4yeOHOro Matepuasia B o0ObeMe, He-
obxoauMoM JuIsl  JadbHEHINe y4eObl u
npencrosimeil  paborel mo  mpodeccun,
CIpPABIIIETCS C BBIIOJIHEHUEM IIpaKTHue-
CKHUX 3a/IaHUi, TMPETYyCMOTPEHHBIX IPO-
rpaMMOM, 3HAKOM C OCHOBHOM JIUTEPATYPOH,
PEKOMEHI0BAaHHOW IIPOrPaMMOM, IOIYCTHUII
MOTPEIIHOCTH B OTBETE HA DK3aMEHE U NpHU
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YpoBeHb OtMmeTKa 1Mo mATHOATUTPHON CUCTEME Onucanue

OCBOCHMS (mpoMexxyTo4Has aTTecTarys)™®
KOMIIETEH-
02078
BBIMIOJTHEHUH 3K3aMEHAI[MOHHBIX 3a/laHui,
HO 00JIalaeT HEOOXOAMMBIMU 3HAHUSIMHE JIJIS
UX YCTpaHEHUs MOJ PYKOBOACTBOM IIpEro-
JaBaTels
— «HEYIIOB- | «HE 3auTe- | «He 3auTeHo | OOyyaronuiics oOHApYKHII TPOOEbI B 3HA-
JIETBOPHU- HO» (HEeyIOBJET- | HUSIX OCHOBHOTO Y4eOHOTO Marepuana, Io-
TEIBHO» BOPUTEJIBHO)»| MyCTUJ TNPUHIUNHUAIbHbIE OIIMOKH B BbI-

NOJTHEHUHU TPElyCMOTPEHHBIX MPOTrpaMMOin
NPaKTHYECKUX 3a/laHUH, HE MOXKET MPOIO0JI-
KHUTh 00y4EHHE WIH MPUCTYIHTD K Mpodec-
CHOHAJIbHOM [ESITeTbHOCTH 0 OKOHYAHUH
o0pa3oBaTeNbHONM OpraHu3anuu 6e3 J0moJ-
HHUTENBHBIX 3aHATHI

* - (opmMa MPOMEXYTOUHOM aTTECTallUU B CEMECTPE ONpEAENseTCs] B COOTBETCTBUU C
Tabnuuel 2 padboueld mporpaMMbl TUCIUTUIMHBI (MOTYIIS)

4.2.1 Kputepuu olleHKH YCTHOIO OTBETA MPHU NMPOMEKYTOYHOI aTTecTAluU

[Ipu oTBeTe Ha BOIPOC 00YYAIOIIUNACS TEMOHCTPUPYET:

3HAHMA: OCHOBHBIE KPUTEPHUH pabOTOCIIOCOOHOCTH AeTaneld MallluH U MEXaHU3-
MOB Y BHJIbl UX OTKA30B; TUIIOBBIE JETAJIM U Y3JIbl MAIIMH U MEXAHU3MOB MOKapHOU U
aBapuiiHO - cracaTelibHOM TEXHUKH, TEOPHUI0 UX pabOThl U OCHOBBI pacuera, o0JacTh
NPUMEHEHUS, CIIOCOObI COEIMHEHUS JeTaNei B KOHCTPYKIHUAX U MallMHaX, TPeOOBaHUS
ECK/I x opopmiieHHI0 KOHCTPYKTOPCKOM JIOKYMEHTAIIUH;

YMEHHUS: BBINOJHATH PacyeThl HA MPOYHOCTH, KECTKOCTh U APYTUM KPUTEPHUIM
paboTOCIIOCOOHOCTH M HAAEKHOCTH 0a30BBbIX JeTaneld 1 000CHOBBIBATh UX MapaMeTphI;
BBIOMPATh HAanOOJIee COOTBETCTBYIONIUE MATEPUAIbI IS ACTAJICH MAIlIWH; MTOA0OUPATh 110
3aJJaHHBIM Harpy3kKaM U XapaKTepUCTUKAM THUIOBBIE JETAJIN JIJI1 MEXaHU3MOB MAIIIVH;

BJIaJIeCHHE HABBIKAMM: OCHOBHBIMH METOJAMHU UCCIIEIOBAHUS, pacueTa U MpPOEK-
TUPOBAHUS JIETAJICH MaIllMH U MEXaHU3MOB; HaBbIikamMu padoTel ¢ ['OCT u npyroit HOp-
MATUBHO - TEXHUYECKOU JTOKYMEHTAIIUEH.

Kpurepuu ouneHku

OTJINYHO 00y4aroIuics 1eMOHCTPUPYET:

- 3HaHUE OCHOBHBIE KpUTEpUEB pabOTOCIOCOOHOCTH JeTajeil MalluH U
MEXaHU3MOB U BHJIbl UX OTKA30B; TUIIOBBIX J€TaJIell U y3JI0B MAlllUH U Me-
XaHU3MOB II0KapHOU M aBaApPUKHO - CIIACaTEIbHOM TEXHUKH, TEOPUU UX pa-
OOTBI M OCHOBBI pacyeTa M MPOEKTUPOBAHMs; CIIOCOOOB COEIUHEHHUs JeTa-
Jei B KOHCTpYKUUAX U MamnHax; TpedoBanuiit ECK]l x opopmieHHI0 KOH-
CTPYKTOPCKOH JOKYMEHTALMH; UCUYEPIBIBAIOIIE U IOCIEI0BATENBHO, YETKO
U JIOTUYHO M3J1araeT MaTepuaj, XOpOoLIO OPUEHTUPYETCS B Marepuale, He
3aTPyAHSAETCS ¢ OTBETOM IIPU BUIOM3MEHEHHUH 3aaHU;

- YMEHHE BBIIOJIHATH pacyeThl Ha MPOYHOCTH, KECTKOCTh U IO APYTUM
KpUTEpHUsAM pabOTOCTIOCOOHOCTH M HAJIEKHOCTH 0a30BBIX AeTalieid U 00ocC-
HOBBIBaTh MX IapaMeTpbl; BHIOMpATh HamboJIee COOTBETCTBYIOIIME MaTe-
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pHansl U AeTaneld MalluH; NoAOUpaTh M0 3aJaHHBIM Harpy3kaM M Xapak-
TEPUCTUKAM THUIIOBBIE JETAIU JUIsl MEXaHU3MOB MAILMH, UCIIOIb3Ys COBpE-
MEHHBIE METO/Ibl U ITOKA3aTEIH;

- YCIIELIHOE U CUCTEMHOE BIIAJCHUE HABBIKAMU OCHOBHBIX METOJOB UCCIIE-
JOBAHHMs, pacueTa ¥ NMPOCKTUPOBAHUA JETAJICH MAIllMH U MEXAHU3MOB; Ha-
BbIkamu paboTel ¢ 'OCT 1 HOpMAaTHBHO - TEXHUYECKOHM JOKYMEHTAIUEH

X0pOo1Io

o0y4Jaronuics 1eMOHCTPUPYET:

- 3HAHHE MaTepualia, pacuera U MPOSKTUPOBAHUS JETaJeii MalllMH U MeXa-
HU3MOB, HE JIOITYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

- B IIEJIOM YCIENIHOE, HO COJIepIKallie OTAeNbHbIC MPoOesbl, yMEHHE BhI-
MIOJTHSATH PacyeThl Ha TMPOYHOCTH, JKECTKOCTh U 1O APYTUM KPHUTEPHUSM pa-
00TOCIIOCOOHOCTH M HAJEKHOCTH 0a30BBIX AcTajicii; 000CHOBBLIBATH MX I1a-
pameTpbl; BEIOMpATh Hanboee COOTBETCTBYIOIINE MAaTEPHAIIBI ISl AeTaien
MaIlIiH; TOI0MPaTh M0 3aJaHHBIM HArpy3KaM U XapaKTePUCTHKAM THUIIOBBIC
JeTaly JUIsi MEXaHH3MOB MAIIIWH, MCIIOJIb3Ysl COBPEMEHHBIE METOJIBI U TIO-
Ka3aTelu;

- B IIEJIOM YCIIENIHOE, HO COJepKaIiee OTACIbHBIC MPOOEIbI HITH COMPOBO-
KJIaroIIeecs: OTIEIbHBIMUA OIMIMOKAMH BIIaJICHHEC HABBIKAMH HCCIIEAOBAHUSA,
pacuera M MPOSKTUPOBAHMUSI JeTaJIeH MAlllMH U MEXaHU3MOB; HaBBIKAMH Pa-
60161 ¢ OCT u 1pyroit HOpMaTUBHO - TEXHUYECKOH TOKyMEHTalueH

Y10BJIE€TBOPHUTEJLHO

00yJaronuics 1eMOHCTPUPYET:

- 3HaHMS TOJILKO OCHOBHOTO MaTepHalia, HO He 3HaeT JeTalied, TOMyCcKaeT
HETOYHOCTH, JIOMYCKAaeT HETOYHOCTU B (POPMYIMPOBKAxX, HAPYyIIAET JIOTH-
YEeCKYIO MOCIIEIOBATEILHOCTh B U3JIOKECHUU MTPOTPAMMHOTO MaTepHaa;

- B LIEJIOM YCIIEUIHOE, HO HE CHCTEMHOE YMEHHE BBINOJHATH PAacyeThl Ha
MPOYHOCTh, KECTKOCTh M TO JPYTHMM KPHUTEPUSM PabOTOCIIOCOOHOCTH H
HaJIeKHOCTH 0a30BBIX JIeTajeii 1 000CHOBAaHUS TTApPaMETPOB; BHIOUPATh CO-
OTBCTCTBYIOIIIUC MATCPUAJIBI JJIA I[CTEU'ICI\/’I MallluH, HOILGI/IPaTB II0 3aJ1aH-
HBIM Harpy3kaM U XapaKTepUCTHKaM THUIIOBBIE JETalU JUIsI MEXaHH3MOB
MalllrH, UCITOJIb3Yys COBPEMCHHBIC MCTO/IbI X TIOKA3aTCIIN Takou OLICHKU,

- B II€JIOM YCIIEITHOE, HO HE CHUCTEMHOE BJIaJIcHHE HaBBIKAMH HCCIIEI0Ba-
HUs, pacdycTa U NPOCKTHUPOBAHUA HeTaﬂeﬁ MalllMH 1 MCXAaHM3MOB,; HaBbIKa-
mu paboThl ¢ 'OCT 1 HOpMATUBHO - TEXHUYECKOW JTOKYMEHTAIUEH

HEyI0BJICTBOPHUTEJILHO

oOyJaronuics:

- HE 3HAeT 3HAYMTEJIBHOM 4acCTH NPOrpaMMHOI0 MaTepuaia, IJI0X0 OPHUEH-
TUPYETCs B KPUTEPHUSIX PabOTOCTIOCOOHOCTH JieTaiel MallliH M MEXaHU3MOB
Y BHJIaX UX OTKAa30B; TUIIOBBIX JETAJAX M y3JIaX MAIlMH U MEXaHU3MOB IIO-
’KapHOU W aBapuiHO - CracaTeNbHONW TEXHUKH, TEOPUU UX pabOTHI M OCHOB-
HBIX METOJIaX pacyera M MPOEKTUPOBAHMA; COco0ax COETUHEHUs AeTayei
B KOHCTPYKIMAX M MamuHax, TpedoBanusx ECKJ[ Kk KOHCTPYKTOPCKO# J10-
KyMEHTAllMM, HE 3HACT NPAKTUKY NMPUMEHEHMS MaTepuasia, IOIyCKaeT Cy-
IIIECTBEHHBIE OINOKU

- HE yMEET MCIO0JIb30BaTh METO/IbI U IPUEMBI 11000pa 10 33JaHHBIM Xapak-
TEPUCTHUKAM THIIOBBIX 3JIEMEHTOB MEXaHU3MOB MallliH; BEIOMPATH COOTBET-
CTBYIOIIME MaTEepUabl IS eTaJeld MalllMH; PACCYMTHIBATH HA IIPOYHOCTD,
KECTKOCTb M IPYTMM KPUTEPUSAM pabOTOCIIOCOOHOCTH M HAJEKHOCTH 0a30-
BbI€ JIETAJIM; JONYCKAET CYIIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C OOJIBIINMU
3aTPYAHEHUSMH BBIMOJHAET CAMOCTOSITEIbHYIO paboTy, OOJIBIIMHCTBO 3a-
JaHWH, IPETyCMOTPEHHBIX TPOrPAMMOM JUCLIHUIIIMHBI, HE BBIIIOJIHEHO;

- HE BJIa/ICET HAaBbIKAaMU pacyeTa U NIPOEKTUPOBAHUS JeTaJIEH MAIllUH U Me-
xaHU3MOB; HaBbIkaMu padoThl ¢ ['OCT u npyroit HOpMaTUBHO - TEXHUYE-
CKOM JOKYMEHTalUEH.
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4.2.2 Kputepun OLleHKH BBINOJHEHUS] TUIMIOBBIX PACYETOB

[Tpu BBIOJHEHUH TUIIOBBIX PACYETOB 00YYAIOIIUNACS JEMOHCTPUPYET:

3HAHUS: OCHOBHBIX KpUTEPHEB PabOTOCIIOCOOHOCTH JeTajel MallMH M MeXa-
HU3MOB U BUJBI UX OTKA30B; TUIIOBBIX JI€TaleH U y3J10B MAIIMH U MEXaHU3MOB IOKap-
HOW M aBapUHHO - CIAcaTENbHON TEXHHUKH, TEOPUIO UX padOThl U OCHOBBI pacyera, 00-
JacTh MPUMEHEHUS], CIIOCOOBI COEAMHEHUs JeTallell B KOHCTPYKLUAX M MAalllMHaX, Tpe-
6oanuss ECKJI k opopMieHHI0O KOHCTPYKTOPCKOM JJOKYMEHTAIUY;

YMEHMSI: BBIIOJHATh PACUEThl HA MPOYHOCTb, KECTKOCTh U IO JPYTUM KpUTEpU-
M pabOTOCIIOCOOHOCTH M HAJEKHOCTH 0a30BBIX JeTajieil; 000CHOBBIBATh UX MapameT-
pBI; BBIOMpATh HanboJiee COOTBETCTBYIOIINE MAaTEepHAIIbl JJIsl JeTalleil MalluH; MOJ0H-
paTh 10 33JJaHHBIM XapaKTEPUCTUKAM TUIIOBBIC JETANHU AJI1 MEXaHU3MOB MallIlH;

BJIa/leHHe HABBIKAMHU: BIIQJIC€T OCHOBHBIMU METOJIaMHU HCCIIEOBaHMs, pacyera
Y NIPOEKTUPOBAHUS JI€Tal€l MallMH U MEXaHU3MOB; HaBbikaMu paboTsl ¢ 'OCT u npy-
rO¥ HOPMATUBHO - TEXHUYECKON JOKYMEHTALUEN.

KpnTepml OIICHKH BBINNOJTHCHHUA THIIOBLIX PACI€TOB

OTJIMYHO

o0ydJaronuics 1eMOHCTPUPYET:

NPaBUIBHO BBHIOJHEHHBIH U aKKypaTHO 0()OPMIICHHBIN THIIOBOW pacyeT 1o
CBOEMY BapHaHTY;

HOJHBIN 00beM 3HAHUHN JIGKIIMOHHOTO MaTepualia o COOTBETCTBYIOLIUM
paszenaM JUCLMILIAHBL «JleTany MammH;

CBOOOJTHO OPUEHTUPYETCA B HEOOXOAMMOM ISl pacueTa CIpaBOvYHOM HOpMa-
TUBHO-TEXHUYECKOU JOKYMECHTALINH;

IIPaBUJIbHBIE OTBETHI Ha JIOIIOJIHUTEIIBHBIE BOIIPOCHI IPENOJaBaTeIs.

X0pOo1Io

o0ydJaronuics 1eMOHCTPUPYET:

NPaBUIBHO BBHIMOJHEHHBIN U aKKypaTHO 0()OPMIICHHBIN THIIOBOW pacyeT 1o
CBOEMY BapHaHTY, COACPIKAILUNN OTAEIbHBIC HECYHICCTBECHHBIE HETOYHOCTH;
3HaHUA JICKLIHOHHOTO MaTepHalla 110 COOTBETCTBYIOIIUM pa3/iesiaM JUCLIUII-
JIuHBI «/leTanm MammHy;

HeOOJIbIIINE 3aTPYIHEHHS B TOMCKE HEOOXOAUMOM ISl BBIIIOJHEHHS pacyeTa
UH(pOpMaLMU B CIPAaBOYHON HOPMATHUBHO-TEXHUUYECKON JOKYMEHTALNH;

B 1I€JIOM IIPAaBUJIbHBIE, HO C HECYILIECTBEHHBIMH IIPpoOeIaMy OTBETHI Ha JI0-
IIOJIHUTENBHBIE BOIIPOCHI PENOIAaBATENS.

YAOBJETBOPUTE/Ib-
HO

00yJaronuics: IeMOHCTPUPYET:

B 1I€JIOM MPABUIILHO BBIITOJTHEHHBIM TUIIOBOM pacyeT Mo CBOEMY BapUaHTY C
HETOYHOCTSIMHU, HE BIHSIOIIUMHU CYIIECTBEHHBIM 00pa30M Ha Pe3yIIbTaT;
HEOOXOAMMBIM MHHIUMYM 3HAHUU JIEKIIMOHHOTO MaTepHalia 1o COOTBETCT-
BYIOILIUM pa3zjiejaM AUCIUIUIMHBI «JleTanu Maimmny;

3aTPyIHECHHS B TOMCKE HEOOXOIMMOM JIJIs BBHITIOJIHEHHSI pacueTa HHpopma-
[IMU B CTIPABOYHOM HOPMATUBHO-TEXHUUECKOU IOKYMEHTAIIUH;

OTBETHI HA JTOTIOJIHUTEIHHBIE BOPOCHI MPEMOAABATENS C ONTHOKAMH.

HEYIAOBJIECTBOPU-
TECJIBbHO

oOyJaronuics:

HENPAaBUJIbHO BBIIIOJIHWJ TUIIOBOM pacueT Mo CBOEMY BapHaHTY WA HE
MPEICTaBUI PACUET;

JEMOHCTPHUPYET OTCYTCTBUE HEOOXOAMMOI0 MUHUMYMAa 3HAHUN JIEKITHOHHOTO
MaTtepuaa 1o COOTBETCTBYIOIIMM pa3zesiaM JTUCUUILIMHBI «JleTanu Mammmn;
3aTpyAHSAETCS] HAUTH Heo0X0IUMYI0 HH(OpPMAIIHIO B CIIPAaBOYHOI HOpMa-
TUBHO-TEXHUYECKOH TOKYMEHTALIUH;

JTAeT HE MPABIIbHbBIE OTBETHI HA IONOJHUTENIbHbBIE BOPOCHI MPENOoJaBaTes.
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4.2.3 Kpurepum olleHKH BBINOJIHEHHUs pedepaTa

ITpu BbIMONMTHEHUM pedepaTa 00ydaArOIIUNCA JEMOHCTPUPYET:

3HAHUS: OCHOBHBIX MOHATUN NpoOJeMbl pedepara, TEOPUIO padOThl U OCHOBBI
pacdeTa pacCMaTpUBaEMBbIX JE€TajeH, ONIPENEICHUN U 3aBUCUMOCTEN;

YMEHHs: CUCTEMATU3UPOBATh U CTPYKTYpHUPOBATh MAaTEpUall; JejaaTh BbIBOJBI 110
paccMaTpuBaeMOMy BOIIPOCY, 0OOCHOBBIBATh MAapaMEeTpbl JAeTajlell MalluH Ha OCHOBA-
HUU U3Y4YEHHOI'O MaTepuaa;

BJIa/IcHHEe HABBIKAMM: OCHOBHBIX METOJIOB MCCIIENOBAHMS, pacyeTa U IMPOEKTH-
poBaHMs JeTaneid MamuH u MexaHu3MoB; pa®otel ¢ 'OCT u apyroit HOpMaTHUBHO -
TEXHUYECKON JOKYMEHTALIUEN.

Kpurepuu oneHku BbINoJHeHus pedepara

OTJINYHO

00yJaromuiicss AeMOHCTPUPYET:

IPAaBUIBHO BBINOJHEHHBIM U aKKypaTHO O(pOPMIICHHBII pedepaT Ha 3ajaH-
HYI0 TEMY, BKJIIOYAIOLUN BBEICHUE, OCHOBHOM TEKCT, BBIBObI, CIIUCOK HUC-
IIOJIB30BAHHBIX HCTOYHUKOB;

pedepar, copepKalmii aKTyaIbHBI TEOPETHUECKUI MaTepuall U yCHEIIHOe
peleHre 3afad ¢ HEeOOXOAUMBIMU IOSICHEHUSMH, KOpPpEeKTHas (hopMysu-
POBKa IOHATUN U 3aBUCUMOCTEN;

pedepar, coaepkamuii HEOOXOIUMBIE ISl PACKPBITHS MaTepuana CXEMBI,
pHUCyHKH, hoTorpaduu, pacueTHsie GOPMYIIbI;

CBOOOJHO OpHEHTUPYETCA B TEME pedepara U NPeCTaBICHHOM MaTepuase;
IIPaBUJILHBIE OTBETHI HA JONOIHUTENIBHBIE BOIIPOCHI IIPETIO1aBATEIIS.

X0pOo1Io

00ydJaronuics 1eMOHCTPUPYET:

NPaBUJIBHO BBINOJHEHHBIN U aKKypaTHO O(pOpMIICHHBII pedepaT Ha 3ajaH-
HYIO TeMY, BKJIIOUAIOIUI BBEJEHHE, OCHOBHOM TEKCT, BHIBOJbI, CIIUCOK HC-
ITIOJIB30BaHHBIX HUCTOYHUKOB,

pedepart, comeprKaluil aKTyaabHbIH PACKPBITHIA TEOPETHUCCKUN MaTepHal
U YCTEIIHOE PelIeHHEe 3a7a4, HO HEJAOCTAaTOYHBIC ISl TIOJHOTO PACKPBITHS
Marepuaia CXeMbl, pUCYHKH, potorpaduu, pacdeTHbie POPMYIIHL;
HeOoJbIIIMe 3aTPyIHEHUS B TeMaTHKe pedepara M NMpeacTaBICHHOM MaTe-
puaie;

B ICJIOM NpPaBUIIbHBIC, HO C HCCYIICCTBCHHBIMH HCTOYHOCTAMMH OTBCTHI HA
JIOTIOJTHUTEJbHBIE BOPOCHI MPETNOAaBaTeIsl.

YI0BJIE€TBOPHUTEJLHO

00ydJaronuics 1eMOHCTPUPYET:

BBITOJIHEHHBIH OQOpPMIICHHBII pedepar Ha 3aJaHHYIO TeMY, BKIIIOYAIOIIUI
BBEJICHUE, OCHOBHOMW TEKCT, BBIBOABI, CIIUCOK JIUTEPATYPhI U CCBHUIOK;
pedepar, conaepxaiuil pacKpbITHIH TEOPETHUECKUH Marepuail U pelieHHue
3a/1a4 OJHAKO BBINOJIHEH ¢ HETOYHOCTSMH, a TaK )K€ MMEET HEAOCTaTOYHOE
IUISL paCKpPBITHS MaTepHaja KOJIMYeCTBO CXEM M APYroro rpaduyeckoro ma-
Tepuaa;

3aTpy[HEHUs B TeMaTUKe pedepaTa u NpeACTaBIEHHOM MaTepHale;

OTBETHI Ha JIOTIOJIHUTEIbHBIE BOMPOCHI MPENOAaBaTeNsl ¢ OUTMOKaMU.

HEYIAOBJIECTBOPU-
TEJIBbHO

oOyJaromuics:

NpeaCcTaBUiI pedepaT ¢ OCHOBHBIM MaTEPUATIOM HE COOTBETCTBYIOIIUM TEME;
NpeacTaBuil pedepaT, He COOTBETCTBYIOIIMNA HEOOXOAUMOM CTPYKTYPE;
npeacTaBui pedepar 6e3 HEOOXOTUMBIX [JISI PACKPBITUS TEMbI PHCYHKOB,
cxeM, (potorpaduii u pacyeTHBIX POPMYII, OTCYTCTBYIOT BBIBOJIBI;
3aTpYAHSETCS IaTh OTBETHI HA JOTIOJHUTEIBHBIE BOPOCHI MTPETIOIaBaTellsl.
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4.2.4 Kputepuu onieHKH codeceJ0BaAHUS

[Ipu cobecenoBanuu 0Oy4arOUINIICS JEMOHCTPUPYET:

3HAHMA: OCHOBHBIE KPUTEPHUH pabOTOCIIOCOOHOCTH AeTaneld MAllluH U MEXaHU3-
MOB U BHJIbl UX OTKA30B; TUIIOBbIE JETAJIU U Y3JIbl MAIIMH U MEXAHU3MOB MOKapHOU U
aBapuiiHO - cracaTelibHOM TeXHUKH, TEOPHUI0 UX pabOThl U OCHOBBI pacuera, 00JacTh
NpPUMEHEHUS, CIIOCOObI COEIMHEHUS JeTaNei B KOHCTPYKIHUAX U MallMHaX, TPeOOBaHUS
ECK/I x opopmiieHHIO KOHCTPYKTOPCKOM JIOKYMEHTAIIUH;

YMEHHMSI: BBINOJHATh PAacyeThl Ha MPOYHOCTh, )KECTKOCTh U APYTUM KPUTEPHUSAM
paboTOCIIOCOOHOCTH M HAAEKHOCTH 0a30BBbIX JeTaneld 1 000CHOBBIBATh UX MapaMeTphI;
BbIOMpaTh HanboJee COOTBETCTBYIONIME MaTEpPHAIIbI JAJIs IeTalel MallliH; MoAOUpaTh Mo
3a/IaHHBIM Harpy3KaM M XapaKTepUCTUKAaM THIIOBbIE JETAIH ISl MEXaHU3MOB MallH;

BJIa/ICHHE HABBIKAMHU: OCHOBHBIMU METOJAMHU HCCIIEIOBAHUs, pacyeTa U IpoeK-
TUPOBAHUS JIETAJICH MaIllMH U MEXaHU3MOB; HaBbIkamMu padoTsl ¢ ['OCT u npyroit HOp-
MAaTHBHO - TEXHHYECKOW JOKYMEHTAIUEN.

Kpurepun ounenku

OTJIMYHO 00yYaroIuics 1eMOHCTPUPYET:

- 3HAaHHE OCHOBHbIE KPUTEPUEB PabOTOCTIOCOOHOCTH JeTanel MalluH U Me-
XaHU3MOB M BHJbI MX OTKA30B; TUIIOBBIX JETajei U y3J0B MAllUH U MeXa-
HU3MOB IOKapPHOM M aBapHifHO - criacaTeNbHONW TEXHHUKH, TEOPUU UX pado-
Thl M1 OCHOBBI pacyeTa 1 MPOEKTUPOBAHUS; CIIOCOOOB COETUHEHUS JieTalieil B
KOHCTPYKUMAX u MamuHax; TpedoBanuit ECKJl k odopmiieHHI0 KOHCTPYK-
TOPCKON JOKYMEHTAIINH; UCUEPIIBIBAIOIE U TOCIEA0BATEIbHO, YETKO H JIO-
TMYHO M3JIaraeT MaTepuall, XOpOoLIO OPUEHTUPYETCs B MaTepuase, HE 3a-
TPYIHSIETCS C OTBETOM P BUIOM3MEHEHUH 3a[aHHI;

- YMEHHE BBINOJHATH pacueThl Ha MPOYHOCTb, JKECTKOCTb U MO JAPYTUM
KpUTEpHUAM pabOTOCTIOCOOHOCTH U HAACKHOCTH 0a30BBIX AeTalied U 000cC-
HOBBIBATh MX MapaMeTPhl; BHIOUPATh COOTBETCTBYIOIINE MaTepHalIbl IS Jie-
Tajei MaluH; MoAOUpPaTh MO 3aJaHHBIM XapaKTEePUCTUKAaM TUIIOBBIE JETalll
JUI MEXaHU3MOB MAllIMH, HCII0JIb3ys COBPEMEHHBIE METOBI U IOKA3aTEINN;

- YCHEIIHOE U CUCTEMHOE BJIa/ICHHE HaBbIKAMU OCHOBHBIX METOJOB HCCIIe-
JIOBaHMs, pacuyeTa U MPOEKTUPOBAHUS JI€Taled MAllMH U MEXaHU3MOB; Ha-
BbIkamM# paboThl ¢ [[OCT 1 HOPpMATHBHO - TEXHUYECKOM TOKYMEHTAIUCH

XO0poIIo 00yJaronuics: JIeMOHCTPUPYET:

- 3HaHHe MaTepuala, pacuera U MPOECKTHUPOBAHUS JeTalei MalluH U MeXa-
HU3MOB, HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

- B LIEJIOM YCHEIIHOE, HO COAep alllue OTAeJIbHbIe MPoOesbl, YMEHHE BBI-
MOJIHATH PACUeThl HA MPOYHOCTh, JKECTKOCTh U IO IPYTHUM KPUTEpHUsIM pado-
TOCITIOCOOHOCTH M HAJIKHOCTH 0a30BBIX JeTaliell; 000CHOBBIBATh WX Tapa-
METpBI; BHIOMpaTh COOTBETCTBYIOIIME MAaTEepHAIbI NJs JAeTajeil MalluH;
noa0upaTh Mo 3aJaHHBIM Harpy3kam M XapaKTepUCTHKaM THIIOBbIE JETalu
JUTSE MEXaHU3MOB MAIlIUH, UCTIONIb3ys COBPEMEHHBIE METOBI U MIOKa3aTelu;

- B LIEJIOM YCIIENIHOE, HO CcofeprKalllee OTJeIbHbIE MPOOesbl UM COMPOBO-
KJIaoIIeecs: OTACIbHBIMU OIMMOKAMH BIIaJICHUE HABBIKAMH HCCIICIOBAHUS,
pacuera ¥ MPOEKTUPOBAHUS JleTallel MallliH U MEXaHU3MOB; HaBbIKAMHU pPa-
60161 ¢ [OCT u 1pyroit HOpMaTHUBHO - TEXHUYECKOH TOKyMEHTalueH

YIOBJETBOPHTEJILHO | OOy4aIOUIUiics IeMOHCTPUPYET:

- 3HaHMs TOJILKO OCHOBHOTO Marepuaia, HO HE 3HaeT JeTajlel, A0MmycKaeT
HETOYHOCTH, JIOMYCKAaeT HETOYHOCTU B (HOPMYIMPOBKAX, HApyIIAeT JIOTH-
YECKYIO MOCIEA0BATEIbHOCTD B U3JIOKEHUU TPOTPAMMHOT0 MaTepHaia;
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- B LIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE yYMEHHE BBIMOJIHITH pacueThl Ha
MPOYHOCTD, KECTKOCTh U IO JPYTUM KPUTEPHUIM paboTOCTIOCOOHOCTH U Ha-
JEKHOCTH 0a30BBIX JIeTajeii 1 00OCHOBAaHMS MapaMeTpOB; BHIOMpATh HaW-
0oJsiee COOTBETCTBYIOIIME MaTepUabl UL JETajleil MallvH; Moa0UpaTh 10
3aJlaHHBIM Harpy3kaMm U XapaKTepUCTHUKaM THUIOBbBIC JETaIH ISl MEXaHU3-
MOB MAIlIMH, HUCIIOJIB3YsI COBPEMEHHBIE METO/IbI U TI0KA3ATEIH;

- B LIEJIOM YCIIEIIHOE, HO HE CHCTEMHOE BIJIaJICHUE HAaBBIKAMHU HCCJIEI0Ba-
HUS, pacyeTa U MPOCKTUPOBAHUS JIeTalCii MAlllMH U MEXaHU3MOB; HaBBIKa-
MU paboTsl ¢ [OCT u 1pyroit HOpMaTHUBHO - TEXHUYECKOH TOKyMEHTaluen

HEeY/I0BJIETBOPUTE/Ib- | OOyuaromuiics:

HO - HE 3HAEeT 3HAYUTEIIBHOM YacTH MPOrpaMMHOIO MaTepuaia, INI0OXO OpUEH-
TUPYETCS B KPUTEPHIX pabOTOCIIOCOOHOCTH JeTasleil MAIlliH U MEXaHU3MOB
U BUAAX MX OTKA30B; TUIIOBBIX AETASAX U y3J1aX MaIlMH U MEXaHU3MOB II0-
KApHOU M aBapHIfHO - CHIacaTeIbHOM TEXHHUKH, TEOPUH UX pabOTHl U OCHOB-
HBIX METO/IaX pacueTa U MPOEKTUPOBAHUS; CIIOCO0AX COEINHEHMS JeTaleH B
KOHCTPYKLHMAX U MammHax, TpeboBanusx ECKJ] k KOHCTpYKTOpCKO#l OKy-
MEHTAlM, HE 3HAET NPAKTUKYy NPUMEHEHHUs MaTepuasa, AOIYCKaeT Cylle-
CTBEHHBIE OLITUOKHU

- HE yMEeT MCII0JIb30BaTh METO/bI U IIPUEMBI 110A00pa MO 3aJaHHbIM Xapak-
TEPUCTHKAM TUIOBBIX 3JIEMEHTOB MEXaHW3MOB MallliH; BHIOUPATh COOTBET-
CTBYIOILIME MaTEpHaibl JUIsl A€Tajled MAIlWH; PACCYUTHIBATH HA IIPOYHOCTD,
KECTKOCTb U JIPYTUM KPUTEPUSM pabOTOCIOCOOHOCTH M HaEKHOCTU 6a30-
BbI€ JIETAJIM; JIOMYCKAET CYIIECTBEHHbIE OLIMOKH;

- HE BJIAJICET HaBbIKAMU pacyeTa U NPOEKTUPOBAHUS AETAJEH MAIUH U Me-
xaHu3MoB; HaBbIkaMu paboTel ¢ ['OCT u npyroit HOpMaTUBHO - TEXHHUYE-
CKOM TOKyMEHTaIIUEH.

4.2.5 Kputepuu olleHKH MUCbMEHHOT0 OTBETAa NMPH PyOeKHBIX KOHTPOJIAAX.

[Tpu oTBeTE HA BOMPOCH O0YHAIOIIUICS JEMOHCTPUPYET:

3HAHMA: OCHOBHBIE KPUTEPUH pabOTOCIIOCOOHOCTH JeTaleld MAllluH U MEXaHU3-
MOB U BUJIbl UX OTKA30B; TUIIOBBIE JETAJIU U Y3JIbl MAIIMH U MEXAHU3MOB MOKapHOU U
aBapuiiHO - cracaTelibHOM TEXHUKH, TEOPHUI0 UX pabOThl U OCHOBBI pacuera, o0JacTh
NPUMEHEHUS, CIIOCOObI COEIMHEHUS JeTaNei B KOHCTPYKIHUAX U MallMHaX, TPEOOBaHUS
ECKJ] x odpopMieHHnI0 KOHCTPYKTOPCKOM JOKYMEHTAIUH;

YMEHHA: BBINOJIHATh PACUYEThl HA MPOYHOCTbh, KECTKOCTh U JIPYTUM KPUTEPUAM
paboTOCIIOCOOHOCTH M HAAECKHOCTH 0a30BBbIX JeTaneld 1 000CHOBBIBATh UX MapaMeTphI;
BbIOMpaTh HanboJee COOTBETCTBYIONIME MAaTEpPHAIIbI JAJIs JIeTalel MallliH; MoAOUpaTh 1o
3a/IaHHBIM Harpy3KaM M XapaKTepUCTUKAaM THIIOBbIE JETAIH ISl MEXaHU3MOB MallliH;

BJIa/ICHHE HABBIKAMHU: OCHOBHBIMU METOJAMHU MCCIIEIOBAHUs, pacyeTa U IpoeK-
TUPOBAHUS JIeTAJICH MaIllMH U MEXaHU3MOB; HaBbikamMu padoTsl ¢ ['OCT u npyroit HOp-
MATUBHO - TEXHUYECKOU JTOKYMEHTAIUEH.

Kpurepuu ouneHku

OTJHMYHO 00yJaroImuics 1eMOHCTPUPYET:

- 3HAaHHE OCHOBHBIC KPUTEPHUEB PabOTOCIMOCOOHOCTH JeTaleil MalluH U MeXa-
HU3MOB U BHJBI UX OTKA30B; TUIIOBBIX ACTAJNEH M Y3JI0B MAllUH U MEXAHU3MOB
MOXKapHOW M aBapHMHO - ClacaTeIbHONW TEXHHKH, TEOPHU UX PabOTHI U OCHOBBI
pacueTa U MPOEKTUPOBAHMS; CIIOCOOOB COEIMHEHMS JeTaneld B KOHCTPYKIMAX U
mammHax; tpedoBanuit ECKJl x opopMIeHHI0O KOHCTPYKTOPCKOH JOKYMEHTa-
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[IMW; UCUEPTIBIBAIOIIE U TIOCIICIOBATENHHO, YETKO M JJOTUIHO HU3J1araeT MaTepual,
XOpOIIIO OPUEHTUPYETCS B MaTepHalie, He 3aTPYAHIECTCS C OTBETOM IPH BUOM3-
MCHEHNHM 3aJIaHHII;

- YMEHHE BBINOJHATHh PACUYEThl Ha MPOYHOCTh, KECTKOCTh U IO IPYTUM KpPUTE-
pusM paboOTOCTIOCOOHOCTH M HAJEKHOCTH 0a30BBIX JIeTajiell 1 00OCHOBBIBATh UX
napaMmeTpsl; BBIOMpATh HanOoliee COOTBETCTBYIOIIME MaTepHANlbl AJIs JIeTaeH
MalIuH; MOAOUPATh MO 33aJ]aHHBIM Harpy3kaM W XapaKTEePHCTHKaM THUIIOBHIEC Jie-
TaJIH JUIsl MEXaHU3MOB MAIlliH, UCTIOJIB3YsI COBPEMEHHBIE METOIbI U TIOKA3aTelH;
- YCHENIHOE W CHCTEMHOE BIIJICHHE HABBHIKAMU OCHOBHBIX METOJIOB HCCIIEOBA-
HUs, pacueTa ¥ MPOEKTUPOBAHUS JIeTaliel MAIlIMH ¥ MEXaHN3MOB; HaBBIKAMH Pa-
601b1 ¢ 'OCT 1 HOPMATUBHO - TEXHUYECKON JTOKyMEHTaluen

XopoIio

00y4aromuiics: 1eMOHCTPUPYET:

- 3HAHUE MaTepuaia, pacuera W MPOCKTHUPOBAHUS JeTajel MalluH U MeXaHH3-
MOB, HE JIOITyCKaeT CYIIECTBEHHBIX HETOUHOCTEHH;

- B IIEJIOM YCIEIIHOE, HO COJAEpKaIlhe OTIelbHbIE MPOOesbl, YMEHHE BHIIOJ-
HATHh PacyeThl Ha MPOYHOCTb, KECTKOCTh M MO JAPYTUM KpHUTEpUsM paboTocmo-
COOHOCTH W HAJEKHOCTU 0A30BBIX JeTajeii; 000CHOBBIBATh WX MapaMETPhI; BbI-
Oupath Hanbojee COOTBETCTBYIOIIME MaTepUaibl Ul JeTaleil MaluH; moaou-
paTh MO 3a/laHHBIM Harpy3kam U XapaKTepUCTHKaM THIIOBbIE JETalM JJs MeXa-
HU3MOB MAIIIMH, HCIIOJIB3Ys COBPEMEHHBIE METO/IbI U TIOKA3aTEeNH;

- B IIEJIOM YCIIEUIHOE, HO CcOfepiKalliee OTIeIbHbIE MPOOesbl WM COMPOBOXK-
JlaroIeecst OTACIbHBIMU OIIMOKAaMU BJla/IeHHE HaBBIKAMHU HCCIIEAOBAaHUS, pacye-
Ta M NPOEKTUPOBAHUA JAETajeill MallMH U MEXaHU3MOB; HaBbIKAMH pPabOThI C
I'OCT u npyroit HOpMaTUBHO - TEXHUYECKOU TOKyMEHTaIuen

Y10BJ1€TBOPH-
TeJbHO

00ydJaronuics 1eMOHCTPUPYET:

- 3HaHUS TOJILKO OCHOBHOTO MaTepuala, HO He 3HaeT JeTajeil, JOMyCKaeT He-
TOYHOCTH, JONYCKaeT HETOYHOCTH B (HOPMYJIHUPOBKAX, HAPYIIAET JIOTUYECKYIO
MOCJICAOBATCIIbHOCTD B U3JIOKCHUHN ITPOTPAMMHOI'0 MaTepurajia,

- B IIEJIOM YCIIENIHOE, HO HE CUCTEMHOE YMEHHUE BBINOJIHATH PacyeThl Ha MpoY-
HOCTb, JKECTKOCTh U 10 JPYTHM KPUTEPHUSIM PabOTOCIIOCOOHOCTH U HAJE)KHOCTH
0a30BbIX AeTalield 1 00OCHOBAHMS MTapaMeTPOB; BEIOMPATh HAaMOOJIEE COOTBETCT-
BYIOIIMEC MaTCpUaJbl AJId ,Z[CTaJ'IGI\/‘I MalluH, HOII6I/IpaTI: 110 3aJaHHBIM Harpy3kam
U XapaKTEepHUCTHUKAM THUIOBBIE JETaM JIJIi MEXaHU3MOB MAIIUH, UCTIOIb3Ys CO-
BPCMCHHBIC MCTOABI U MMOKA3ATCIIN TaKkou OLICHKH,

- B LIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BJIaJICHUE HAaBBIKAMH HCCJEIOBaHMUS,
pacueTa U MPOEKTUPOBAHMS JIeTalICi MAIlTMH ¥ MEXaHU3MOB; HaBBIKAMU PaOOTHI
¢ 'OCT u HOpMaTUBHO - TEXHUYECKON JOKYMEHTAIUEH

HEYAOBJIECTBOPU-
TEJIBbHO

oOyJaronuics:

- HE 3HAeT 3HAYMTEJIbHON YacTH MPOrpaMMHOI0 MaTepuaa, IJI0X0 OpUEHTHUpPY-
€TCs B KPUTEPUAX pabOTOCIIOCOOHOCTH JieTaleil MallliH U MEXaHU3MOB M BUAAX
UX OTKAa30B; THIOBBIX JAETASIX U y3J1ax MalluH U MEXaHU3MOB IOXapHOW U aBa-
PUIHO - criacaTenbHONW TEXHHUKH, TEOPUU MX paObOTHl M OCHOBHBIX METOAAX pac-
4yeTa M NPOEKTUPOBAHUS; CIIOCO0AX COEIUHEHMs JeTalell B KOHCTPYKLHUAX U
mamuHax, TpeboBanusx ECKJl K KOHCTPYKTOPCKOW TOKYMEHTAllMd, HE 3HAET
NPaKTUKY IPUMEHEHHs MaTepuaa, 10IMyCKaeT CyleCTBEHHbIE OIINOKH

- HE yMEeT UCIOIb30BaTh METO/Ib U IPUEMBI [T0I00pa 10 3aJaHHBIM XapaKTepu-
CTHKaM THUIIOBBIX 2JIEMEHTOB MEXAaHW3MOB MAIlIMH; BEIOMPATh COOTBETCTBYIOIINE
MaTepuaibl JUisl AeTajieil MallWH; pacCUUThIBATh HA MPOYHOCTb, KECTKOCTb U
JIPYTUM KPHUTEPUSIM PabOTOCTIOCOOHOCTH M HAJCKHOCTH Oa30BBIC NETAH; J0-
MyCKaeT CYIECTBEHHbIE OINOKH,

- HE BJIaJIeeT HaBBIKAMU pacueTa W NMPOEKTUPOBAHMS JeTajeld MalluH U MeXa-
HU3MOB; HaBblkamMu paboTel ¢ [OCT u npyroit HOpMaTHUBHO - TEXHUYECKOM 10-
KyMEHTalUECH.
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4.2.6 KpuTepHH OUEHKH BbINOJHEHHS TeCTa

I[Ipu BEINONHEHNH TecTa 00Y4aIOLUHC JEMOHCTPUPYET:

3HAHHMA: OCHOBHBIX KpUTepueB paboOTOCHOCOOHOCTH AeTajeid MalluH U MeXa-
HU3MOB W BHJIbl UX OTKA30B; THUITOBBIX AE€Tallel U Y3JI0B MalllMH U MEXaHU3MOB MOXkKap-
HOW M aBapUMHO - CracaTe/bHONW TEXHUKH, TEOPUIO X pabOThl U OCHOBBI pacyera, 00-
7acTh IIPUMEHEHHS, CIIOCOObI COeIMHEHUs [ieTaleid B KOHCTPYKLMSX M MalllMHaX, Tpe-
6oBanusa ECK/I x ohopMiieHHIO KOHCTPYKTOPCKOH IOKYMEHTALIMH;

YMEHHs: BBINIOJHATh pacyeThl Ha MPOYHOCTh, KECTKOCTh U 110 APYTUM KPHUTEPH-
M paboTOCIOCOOHOCTH M HaJIe)KHOCTH 0a30BBIX JeTalleif; 000CHOBBIBATh MX MapaMerT-
pBI; BEIOMpaTh Hauboliee COOTBETCTBYIOIHE MaTepualbl [l JeTaeil MalluH; mojgou-
paTh 10 3aJaHHBIM Harpy3kaM M XapaKTepUCTHKaM THUIIOBBIE JETANIA ISl MEXaHU3MOB
MaIllWH;

BJIaJIeHHe HABbIKAMH: BJIaJIe€T OCHOBHBIMM METO/IaMU MCCJIEIOBaHMUs, pacueTa
U NPOEKTUPOBAHUS JIeTalled MalllMH U MexaHU3MOoB; HaBbikaMu pabotsl ¢ [OCT u apy-
ro HOPMATUBHO - TEXHUYECKON JOKYMEHTAaLIUEeH.

KpHTepHH OLEeHKH BbINOJIHEHHS TeCTa

| oTIH4HO o0ydJaromuiics IEMOHCTPHPYET:
i - ot 86% mo 100% nmpaBHJIBHBIX OTBETOB; (s
‘ X0pouIo o0ydJaromuiics JEMOHCTPHPYET:

. - 0T 73% no 85% npaBUIbHBIX OTBETOB;

| YAOBJIETBOPHUTEILHO 0o0yyaroLricsa IEMOHCTPUPYET:
! - ot 60% no 72% npaBHIBHBIX OTBETOB;

Hey/0BJIETBOPHTEILHO | O0ydJaromuics:
- JiaJl IpaBUIIbHBIX OTBETOB MeHee 60%.

Paszpabomuuk: npogheccop, Ilasnoe I1.U. W

(moanuce)
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