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O01mme mMoJI0KEeHU

KoMIIekT KOHTPOJIBHO-OIICHOYHBIX CPEACTB MO OOHIenpoeCCHOHATBHON
yueOHOW nuciuruinHe «Jletamm wmammH» pa3paboTaH [Uisi OpraHU3alud U
IPOBENCHHUS] MPOMEKYTOUHOM arTecTalMyd OO0ydarIMXcs 2 Kypca IO OYHOHN
dbopme o0yuenuss Ha cneruagbHocTd 15.02.01 MoHTaX U TexXHHUYECKas
AKCIUTyaTalysl MPOMBIIICHHOTO 000pYy/I0BaHUS (IO OTPACIsM) (6azoBas
MOATOTOBKA).

Pe3ynbTaTtoM OcBO€HUs y4eOHOW TUCIUIUIMHBI SIBISIOTCS IPUOOpPETEHHbIE
YMEHUS M YCBOCHHBIE 3HAHUWs, HalpaBlCHHbIE Ha (POPMHUpPOBAHUE OOLIIUX U
npodeccuOHaNbHbIX ~ KoMmeTeH i, mnpeaycmorpeHHeix @OI'OC  CIIO  mo
cnenrasbHOCTH 15.02.01 MoHTaX M TEXHUYECKAs! KCILTyaTalus POMBIIUIEHHOTO
o0opynoBaHus (o oTpacisiM) (6a3oBasi MOJATOTOBKA).

dopmoif aTTecTallUd MO Y4YeOHOW JUCIUIUIMHE SBISETCS BBITTOJIHEHUE
KYpCOBOT'O TIPOEKTa M DK3aMEH. DJK3aMeH MPOBOJUTCS IIOCIE OKOHYaHHS 4-TO
ceMecTpa, IMPeayCMOTPEHHOTO YYEOHBIM IUIaHOM. OK3aMEH HampaBjieH Ha
KOMITJIEKCHYIO TIPOBEPKY 3HAaHWUH W YMEHHHW OOYydYaroIMXCSA, OCBOCHHBIX B
pe3ynbTaTe W3yUYeHHUs BCEX pa3JeiioB YUECOHOW MUCIUILIMHBI. Bo BpeMs sk3aMeHa
OOy4JaroIuiicss OTBEYAEeT YCTHO Ha JBa TEOPETUYECKHX BOIPOCA WM BBITIOJHSICT
OJIHO TpaKTHYeCKoe 3ajaHue. Ha BBIMOJHEHHE 3TUX 3aJaHHK O00yYaroIIMMCS
oTBOAMTCSA He Oomee 1,5 akagemuuyeckoro dyaca. Marepuan 23K3aMeHa
npeaycmatpuBaet 30 OmIIeTOB.

OreHKka ¥ KOHTPOJIb YYEOHBIX JOCTIKCHUM O0ydarommxcs GUKCHUPYETCS ¢
MTOMOIIbIO PEUTUHTOBON CUCTEMBI:

—  TEeKyIIuH KOHTpoJb: 72 — 120 6aios;

— MpOMEXyTodHas arrectamus: 25 - 40 0amioB, KOTOpPBIC pacHpeelIsrOTCs
CJIeTyIOITUM 00pa3oM:

— TeopeThueckuii Bonpoc: 6 — 10 6ayoB;
— mpakTtudeckoe 3amanue: 19 — 30 Gamos.

Ouenka mo 5-Tu OaJNIbHOM CHUCTEME BBICTABISECTCA B 3aBUCUMOCTH OT
KOJIMYecTBa OayjloB, HaOpaHHBIX OOydYarOIIMMCS B TEUEHHUE HM3YyUCHUs
JUCHMIUIMHBL: Oajulbl, MOJIyYeHHbIE B XOJIe¢ MPOMEXKYTOYHOM aTTECTallH,
CYMMHUPYIOTCS ¢ OajulaMH, IOJyY€HHBIMU B XOJI€ TEKYyLIero KOHTpoJsi. Toroseie
OaJuIbl IEPEBOAATCS B 5-TH OaJUIbHYIO CUCTEMY B cOOTBETCTBUU C «IlonoxeHnem o
PEUTUHIOBONM CHUCTEME OLIEHKM U KOHTPOJsS YYEOHBIX NOCTUKEHHH CTYACHTOB B
00pa30BaTEIbLHOM MPOLIECCE.



HtoroBast olleHKAa OCBOEHMsI YyUE€OHOM IMCUUIUIMHBI OCYLIECTBIISETCS HA
OCHOBAHUM CIEAYIOIUX WHTEPBAJIOB IIEPEX0AA K 5S-THOAIUIBHON CHCTEME:

e MeHee 97 6aJUIOB— «HEYT0BJIE€TBOPUTEIBHO» — CTABUTCSA, €CIIM 00yJaroIIuiics
HE OPHUEHTHPYETCS B OCHOBHBIX IMOHSATUAX, JEMOHCTPUPYET MOBEPXHOCTHBIC
3HAHMS, €CJIM B XOJIe OTBETa OTCYTCTBYET CAMOCTOSITEJILHOCTh B HU3JIOKCHHUU
Marepuana Ju0O 3BYYUT OTKa3 JaTh OTBET, JOMYyCKaeT rpyObie OMMOKH TpH
BBITIOJITHCHUN 3aJaHUN aHAIUTHYECKOTO W TPOEKTHPOBOYHOTO XapakTepa, He
YMEET BBITIOJHATH MPAKTUYECKHE 3aaHUS;

e 97 — 125 0amn0oB— «YyIOBJETBOPUTEJbHO» — €CIH OOyYaromMACs
OPUEHTUPYETCSI B OCHOBHBIX IOHATUSX, CTPOUT OTBET Ha PENPOTyKTUBHOM
YpPOBHE, HO TPU ITOM JIOMYCKAET HETOYHOCTH U OIIMOKH B U3JIOKECHUU
MaTepuaia, HyJIaeTcsl B HaBOJSIIIUX BOIIPOCaX, HE MOXKET NMPUBECTU MPUMEPHI,
JOMYCKAaeT OMMUOKA METOAMYECKOT0 XapaKTepa NpH aHaln3e IUIAKTHYESCKOTO
MaTepuaia W MPOCKTUPOBAHUU PA3TUYHBIX BUIOB JCSITCIBHOCTH, IOMYCKAET
rpyObIe OIIMOKY TIPH BBHITTOJTHCHUH MPAKTHYECKUX 3a/TaHHH;

o 126 — 144 H6anna— «xXopomio» — eciiu 00y4aroluics 3HAeT MaTepuai, CTPOUT
OTBET YETKO, JIOTUYHO, YCTAHaBIIUBACT NPUYUHHO-CICJACTBEHHBIE CBSA3U B
paMKax JUCIUIUIMHBI, HO JOMYyCKAaeT HE3HAYUTENIbHbIe HETOYHOCTH B
U3JIOKCHUM ~ Marepuajga ®W  TpUH  JEMOHCTpAIlMM  aHATUTHYCCKUX |
MIPOCKTUPOBOYHBIX YMEHUH. B 0TBEeTE OTCYTCTBYIOT HE3HAYUTEIHHBIC dJICMEHTHI
COJIep KaHMs WIIM TIPUCYTCTBYIOT BCE HEOOXOIUMBIE 3JIEMEHTHI COACPIKAHUSA, HO
JOMYIIEHb HEKOTOpPhIE ONIMOKK, HWHOT/Aa Hapylianach IMOCIEI0BATEILHOCTD
U3JI0KEHHS, HO JOIMYCKAeT HE3HAUYUTETbHbIE OIIMOKKM TIPU BBITOJHEHHUH
MPAKTUYECKUX 3a/IaHUM;

e 145 — 160 0a/I0B— «OTJAMYHO» — €CIU OOy4YarOUIUMHCA TOJIHO, JOTUYHO,
OCO3HAHHO M3JIaraeT MaTepHall, BBIACISICT IIIaBHOE, ApTYMEHTHPYET CBOIO TOUKY
3peHHs Ha Ty WM WHYIO TpoOJIeMy, MMEET CHUCTEMHBIC IIOJIHBbIC 3HAHUS H
yMEHHUsI TI0 cocTaBieHHOMY Bompocy. ConaepkaHue Bompoca OO0ydYaroIIUiACs
U3JIaraeT CBSA3HO, B KpaTKoW (opme, pacKpbIiBaeT IMOCIENOBATEILHO CYTh
W3YYEHHOTO  MaTephayia, JIEeMOHCTPUPYS TPOYHOCTh W  IPHUKIATHYIO
HAMpaBJICHHOCTh  TIOJYYCHHBIX 3HAHMM W  yYMEHUW, HE  JOIMMyCKaeT
TEPMUHOJIOTHYECCKMX OIMMUOOK W (PaKTUYECKUX HETOYHOCTEH, BBIMOJTHICT
MpaKkTUYECKUE 3a7aHus 0e3 OmmnooK.

Pasnen 1. Pe3yabrarsl 0cBOeHUs1 Y4eOHOM IMCUMILINHBI,
NojJIesKalMe NpoBepKe
1.1. OcBoeHHbIE YMEHUA
B pesynbrare KOHTPOJIA U OLEHKU MO y4eOHOW IUCIUIUIMHE OCYIIECTBISETCS
KOMIIJIEKCHAsI IPOBEPKA CIEAYIOINX YMEHHM:



Y 1. YuraTth KHHEMATHYECKHUE CXEMBI;

Y 2. Omnpenensath mapamMeTpsl pabOThIl 000PYIOBAaHUS W €r0 TEXHUYCCKUC
BO3MOKHOCTH;

Y 3. BriOupaTh neTanu 1 y3Jibl HA OCHOBE aHAJIM3a UX CBOMCTB JJI1 KOHKPETHOTO
MIPUMEHECHUS.

1.2. YcBoeHHBIC 3HAHUSA
B pe3ynbrare KOHTpOJS M OIEHKH 1O YyYCOHOM  JUCHUIUIMHE

OCYIIECTBJISIETCS IPOBEPKA CIACAYIOMMNX 3HAHMM:

3 1. Buasl aBuKeHUN U MpeoOpa3yIoue IBHKECHUS MEXaHU3MBI;;

3 2. Bunpl nepenay; Ux yCTpOWCTBO, HA3HAUYCHUE, MPEUMYILECTBA U HEIOCTATKH,
YCJIOBHBIE 0003HAYECHUS HA CXEMAX;

3 3. KuHemaTuky MEXaHU3MOB, COCIWHEHUWS JETaJeld MalluH, MEXaHWYECKHE
Mepe1aun, BUJbI U YCTPOMCTBO MEPEAay;

3 4. HopMBI JOTyCTHMBIX Harpy30K 00Opy0BaHUsI B IIPOIIECCE IKCIUTyaTallUH.

Pazgen 2. ®opMbl TEKyLIero KOHTPOJIA U OLlCHUBAHUS
10 y4e0HO# JUCHUIINHE

Pa3znes / Tema QM CHUILIMHBI DopMa KOHTPOJISI M OLlCHUBAHUS
Tema 1. OCHOBHBIE IOHATHUSA U TectupoBanue. OneHka
OIpEIENICHUs] YCTHBIX/IUCbMEHHBIX OTBETOB.

Tema 2. HepazbeMuble coequHenust | TecTrupoBaHue, IPOBEPKAa BHEAYIUTOPHBIX
CaMOCTOATENBHBIX paboT. OreHka
YCTHBIX/TIUCBMEHHBIX OTBETOB.

Tema 3. Pa3beMHbIE COEAMHEHUS TectupoBanue, IpoOBEpKa BHEAYIUTOPHBIX
CaMOCTOATENBHBIX paboT. OneHkKa
YCTHBIX/TTUCbMEHHBIX OTBETOB.

Tema 4. O01mMe cBeeHUS O TecTnpoBaHue, NPAKTUYECKUE 3AHITHUS,
nepeiayax KOHTPOJIbHBIE pa0OThI, TPOBEPKA U OLIEHKA
WHINBHUIYAIbHBIX 33JaHUI U MTPAKTUIECKIX
paboT, MpoBepKa BHEAYIUTOPHBIX
CaMOCTOATENbHBIX padboT. OueHka
YCTHBIX/TIMCbMEHHBIX OTBETOB.

Tema 5. OpuknroHHBIE NIepenaun U | TecTupoBaHUE, MPOBEPKA BHEAYAUTOPHBIX

BAPUATOPBI CaMOCTOSITENIbHBIX paboT. OneHka
YCTHBIX/TIMCbMEHHBIX OTBETOB.

Tema 6. TecTtupoBaHue, MPAKTUUECKHUE 3aHATHS,

3yOuaTbie nepeaauu KOHTPOJIbHBIE paOOThI, TPOBEPKA U OLIEHKA

WHUBUTyJIbHBIX 33JaHUI U MPAKTHYECKUX
paboTt, mpoBepka BHEAYIUTOPHBIX
caMoCTOATENbHBIX paboT. OneHka




YCTHBIX/ ITMCBbMCHHBIX OTBCTOB.

Tema 7. Ilepenaua
BUHT - raiika

TectnpoBanue, NpoBepKa BHEAYIUTOPHBIX
CaMOCTOSITENbHBIX paboT. OreHka
YCTHBIX/TIMICHMEHHBIX OTBETOB.

Tema 8. Ueppsiunas nepenada

TecTupoBanue, KOHTPOJIbHBIE pa0OTHI,
MpOBEpKa U OLIEHKAa UHAUBUAYaJIbHBIX
3aJlaHui, TPOBEpKa BHEAYIUTOPHBIX
CaMOCTOATENbHBIX padboT. OneHka
YCTHBIX/TIUCbMEHHBIX OTBETOB.

Tema 9. Penykropa

TecTupoBanue, MPAKTUUECKHUE 3aHATHA,
KOHTPOJIbHBIE paOOTHI, TPOBEPKA M OIIEHKA
WHIUBUTY TBHBIX 3aJaHUH ¥ MPAKTHICCKUX
paboT, MpoBepKa BHEAYJUTOPHBIX
CaMOCTOATEIBHBIX paboT. OrieHKa
YCTHBIX/TITMICBMEHHBIX OTBETOB.

Tema 10. PeMennsle nepeiaun

TGCTI/IpOBaHI/IC, IIPOBCPKA BHCAYAUTOPHBIX
CaMOCTOATCIIbHBIX pa60T. OI.[GHKa
YCTHBIX/ ITMCbMCHHBIX OTBCTOB.

Tema 11. LlennHbie
nepeiadn

TGCTI/IpOBaHI/Ie, IIPOBCPKA BHCAYAUTOPHBIX
CaMOCTOATCIIbHBIX pa60T. OI.[GHKa
YCTHBIX/ IIMCBbMCHHBIX OTBCTOB.

Tema 12. Banbel u ocu

TecTupoBanwue, MPAKTUUECKHUE 3aHATHUSA,
KOHTPOJIbHBIE paOOTHI, TPOBEPKA M OIIEHKA
WHIUBUTy JTBHBIX 3aJaHUH ¥ MPAKTHICCKUX
paboT, MpoBepKa BHEAYIUTOPHBIX
CaMOCTOATENBHBIX paboT. OnieHkKa
YCTHBIX/TIUCBMEHHBIX OTBETOB.

Tema 13. Onopsl BasioB 1 ocei

TectupoBaHue, MPAKTUYECKUE 3AHITUS,
KOHTPOJIbHBIE paOOThI, TPOBEPKA U OIIEHKA
WHJMBUAYAJIbHBIX 33JIaHUI U IPAKTUYECKUX
paboT, mpoBEepKa BHEAYTUTOPHBIX
CaMOCTOSITeNIbHBIX pa0oT. OlieHKa
YCTHBIX/TTUCbMEHHBIX OTBETOB.

Tema 14. My Qs

TecTtupoBaHue, MpoBepKa BHEAYIUTOPHBIX
CaMOCTOATENbHBIX padboT. OueHka
YCTHBIX/TIUCbMEHHBIX OTBETOB.

KypcoBoit mpoekt

[IpoBepka 1 OlleHKa MHAUBUIY ATbHBIX
3aJlaHui, TPOBEPKa BHEAYIUTOPHBIX
CaMOCTOSTEIIbHBIX PadoT.

Y/ (B meaom):

JK3aMeH




Paznen 3. Ouenka ocBOeHUsI y4eOHOM M CIUTLIHUHbBI
3.1. O01mue MoJI0KeHus

OcHOBHOU

LEIbI0 OLICHKM OCBOCHMS YYEOHOW JUCHUIUIMHBL «Jletanu

MallluH>» ABJIICTCA OCHKA OCBOCHHBIX yMeHI/Iﬁ N YCBOCHHBIX 3HAHUU.

Onenka

y4eOHOM  JAMCHMIUIMHBI  NPEIyCMaTpUBaeT  UCIOJIb30BAaHUE

PEUTHHIOBOM CHCTEMBI OLICHUBAHUS.
Kpurepuu oneHUBaHUS TEOPETUYECKOI0 3aIaHUA
YCTHBIE OTBETBHI Ha TEOPETUYECKHUWA BOIPOC OLIEHHMBaroTca oT 6 1o 10

0aJuIoB.

10 6a10B

OtBer Ha BONpPOC JaH B IOJHOM OOBEME, €ro H3JI0XKEHHE JIOTHYHO U
MOCJIEIOBATEIbHO, PACKPBITHI BCE MCIOIb3YE€Mble MOHSTHS, MPABUIHHO
MIPUBEICHBI IPUMEPHI

8 - 9 gajL10B

B otBere Ha BoOmpoc €cThb HE3HAYUTENIbHBIC MPOOEIBI, TOMYIIECHbI
HApyIICHUs B CHUCTEME W3JIOKEHHUS, PACKPBITHI BCE HCIOJIb3yeMbIe
MOHSTHUS, HO JIOMYIICHBl HEKOTOPBhIE HETOYHOCTHU, MPABMIBHO MIPUBEICHBI
IPUMEPBI [0 TAHHOMY BOIPOCY

6 - 7 6a110B

OTBeT Ha BONPOC HE MOJIHBINA, HET CUCTEMBl WU3JI0KEHUSI, ONpPECIICHUS
UCIIOJIB3YEMBIM IIOHATUSAM HE JaHbl, HE BCE IIPUMEPHI INPUBEICHBI
IIPaBUJIILHO

Memnee 6 0a,1;10B

OOyuaromumiicss HE YCBOMJI M HE pPacKpbUl OCHOBHOE COJICpXKaHUE
Marepuaa

Kpurepuu oneHuBaHusI NPAKTHYECKOI0 3a1aHUS

BrinonHeHne npakTUYecKoro 3ajianus oeHuBaeTcs ot 19 go 30 6ansos.

27 - 30 6as10B

3a/TaHUE BBITIOJTHEHO MOJHOCTHIO; COOJIFOACHBI BCE TIpaBUiia
oOpMIICHHS PACUCTHOM CXEMbI; 00YUAIOIIHUIACS JIETKO

OPUEHTHUPYETCS B CXeME U CBOOOIHO OOBSCHSET €€, 3a/laHne
BBITIOJTHEHO CAMOCTOSITEIIBHO.

23 - 26 6ay10B

3a/IaHUE BBITIOJIHEHO MOJHOCTHIO, HO C HEJI0YETAMU;
pu 0OPMIICHUH PaCUCTHOM CXEMBbI JOMYIICHBI 2 — 3
OLIMOKH; 00YUaAIOIIUKCS OPUESHTUPYETCS B CXEME U UUTAET
e€, IonmycKas Py 3TOM HETOUYHOCTH; O0OyYarOIIHIiCs
oOpainascs 3a KOHCYJIbTallUEeH K IIpenoaaBaTesito He 6oee 2
pas.

19 - 22 6as10B

3aJJaHUE BBITTOJIHEHO YAaCTUYHO; MPH 0popMIIeHUH
pacueTHOM cXxeMbl AOMYIIEeHO 4 — 6 omMO0K; 00y4Jaromuics
C TPYJIOM OPUEHTHUPYETCS B CXEME U UCTIBITHIBACT
TPYJIHOCTH Tpu €€ YTCHUH; O0yJArOIIHIiCs oOparaics 3a
KOHCYJIbTaIMeN K npenojaBarento Oosee 2 pas.

Menee 19 6aa10B

3aJJaHUe HE BHITIOJHEHO; O(POPMIICHHUE PACUETHOU CXEMbI He
COOTBETCTBYET 33/IaHUI0; O0OYYAIOUIUIICS HE OPUEHTUPYETCS
B CXEME U HE YMEET €€ UYUTaTh; O0y4arOIINICs HE MOXKET
BBINIOJIHUTH Pa00Ty CAMOCTOSITEIBHO.




OOyuaromuecs, HaOpaBIIMe MO UTOraM TeKyIllero kKoHTposs 120 Oaios,
MOTYT OBITb OCBOOOXKIEHBI OT OJK3aMEHa W aTTEeCTOBAaHbI HAa OCHOBAaHUU
pe3yNbTaTOB TEKYIIEro KOHTpoJis. B sTom ciywae mpemojaBaTenb A00aBiseT
oOyuarolemMycs B 3a4€THYIO BEIOMOCTb OT 36 710 40 6asijIoB aBTOMaTHUECKH.

3.2. 33IlaHI/Iﬂ AJI OHEHKHA 0CBOCHMUHA pa3aejioB y‘l€6HOl7[ ANCIUIIIINHBI

Teopernyeckoe 3agaHue NPU OLEHKE YCBOCHHbIX 3HAHUM

IIpoBepsiembie
Conepskanue 3a1aHus pe3yJabTaThbl
1 | 3ydyeHue KHNHEMAaTUYECKUX CXEM 31, 32, 33
2 | TectupoBanmue o Teme «HepazbeMHbIE COeTUHEHUS 31, 32,33
3 | TectupoBanue 1mo TeMe «PazbreMHBIC COSTUHEHU 31,32, 33
4 | PacueT MIMIOHOYHOI'O COEIUHEHUS 31, 32, 33,34
5 | CocTaBieHUe KHHEMAaTUYECKUX CXEM IO YepTerkam 31,32, 33
6 | OnpeneneHne KHHEMATHYECKUX U CUJIOBBIX COOTHOIIICHHM 31, 32, 33
MHOT'OCTYNI€HYaTOr0 MPUBOJA.
7/ | TectupoBanue mno Teme «DpUKIIMOHHBIE TMEpeJaYu | 31,32,33
BApUATOPHD
8 | TectupoBanue 1o Teme «3yduaTbie mepeaadmn) 31,32,33
9 | 3ydeHne reoMeTpuYeCcKuX mapamMeTpoB 3y0UaThIX KOJIEC. 31, 32, 33,34
10 | KuaemaTudeckuii ® TeoMeTpuUYecKuid pacueT 3yOuateix | 31, 32, 33, 34
nepenad. OnpenesieHne yCUiIni B 3aLETUIEHUH TTI0 MOMEHTY Ha
BEJIOMOM Baly.
11 | TectupoBanue o Teme «UepBsuHas nepenayay 31,32,33
12 | 3ydeHne KOHCTPYKUMHU YEPBIYHOIO PEAYKTOPA. 31,32,33
13 | IlocTpoeHre KHMHEMATHYECKOM CXEMbI TPEXCTYNEHYATOTrO 31,32,33
peIyKTOpa U BEIYMCIICHUE €ro MepeIaTOYHOTO YUCJa.
14 | TectupoBanue 1o TeMam «PeMeHHbIE U LIETTHbIC MepeIauny 31, 32, 33
15 | 3yuyeHne KOHCTPYKLMHU U pacyeT Bajla peayKTopa. 31, 32, 33, 34
16 | PacueT mOAIIMIIHUKOB CKOIBKEHUS HAa U3HOCOCTOMKOCTD U 31, 32, 33, 34
TEIUIOCTOUKOCTb.
17 | Pacuer Ha 1OJTOBEYHOCTD MOIITUITHUKOB KAaUCHUSI. 31,32, 33,34
18 | 3ydeHne KOHCTPYKIMHU U TT0100p OCHOBHBIX THUIIOB MY(T. 31, 32,33, 34
IIpakTHyeckoe 3ajaHue NPU OLEHKE OCBOCHHbIX YMEHUH
[IpakTyeckue 3aaHus COTJACHO BapUaHTaM MOKET BBINMOJHATHCS KakK B
pY4YHOW, TaKk © B KOMIIbIOTepHOW Tpaduke. Jlus BBINONHEHUS 3aJaHUA

7




oOyyJaronyecss AOJKHBI MMETh YEpPTEXKHbIE NPUHAJICKHOCTU, KAJIbKYJISATOp U
Oymary. JlomyckaeTcs WCIOJIb30BaHUE OOYYaIOMIMMUCA KOHCIEKTAa JIEKIUH U
HOPMAaTHUBHO-CIIPABOYHOU JTUTEPATYPHL.

Coz[epma}me 3aJaHusd HpOBepﬂeMble

pe3yJIbTaThl

[Io BbIDaHHOMY 3aJaHHI0 (KAPTOYKM HHIWBHAYaIbHO V1,VY2,V3
KaKJIoMy  oOyuaromemycsi)  HEoOXOAUMO  3aIlOJIHUTH
KMHEMaTHYECKYIO0 CXemy pUBOJIA, OTIPEJEIUTD

KHMHCMATUYCCKUC I1aPpaMCTPBHBI. Taxxke BI>I6paTI> mMarcpuail Co
CIIPAaBOYHUKOM [JII H3TOTOBJICHHUA I[@T&JICI?I, OIIPpCACIINTD

IrCOMCTPHUUICCKHC mapaMcCTpPhI nepecaadu, yCuiiuA,
I[GﬁCTBYIOIHPIC B 3a0CIUICHHUHM W IIPOBCCTH IIPOBCPKY IIO
HaAIIPSOKCHUAM.

OO0mue cBeeHus 0 mepegavax

TecToBbie 3aaHus MO JUCHUIUIMHE «JleTanu Mammua» IS CreUaaIbHOCTH
15.02.01 MoHTaxx ¥ TeXHUYECKAas SKCILTyaTaIusl POMBIILIEHHOTO 000pyA0BaHUs
(o otpacnsim) (Oa3oBasi MOATOTOBKA) 1Mo TeMe «OOIIMe CBeIeHUs 0 Tiepeaadaxy.
[Ipy  BBITOJIHEHWH  TECTa  TMPOBEPSIIOTCA  KOMIETEHIMW  O0Iue U
npodecCUOHANIbHbIE KOMIIETEHIIUU

Bcero mpemycMoTrpeHo 4BapuaHTa, B KaxkaoM BapuaHte S5 3agaHui. K
KOKIOMY 33JIaHUI0 TIPEIJIOKEHO 4 BapraHTa OTBETOB, B KOTOPbHIE 3aJI05KEH OJUH
IIPaBUJIbHBIA OTBET.

Kputepun o1ieHKH 110 pENIEHUIO OJTHOIO BapUaHTa:

«5» - STIpaBUJIbHBIX OTBETOB

«4» - 4 npaBUIIBHBIX OTBETA

«3» - 3 MpaBWIBHBIX OTBETA

«2» - < 3 mpaBUIIBHBIX OTBETOB



Tema: 06wme cBefeHMa 0 nepegadax Bapuanr 1

Bonpocsl OTBeThE Kon

I. Cpeay npeacTaBaeHibIX Ha cxeMax repesay BuibpaTh Lemniyio
nepenayy ¥ onpeacauTh ee NepeaaToiioe Yueo, eciu z; = 18; Mepenaua 1—2; 4 l
0=723=17,4=60; z5=1; 7= 36; 77=35; 73 =88

[lepenaua 3—4; 3,53 2

Mepenaua 5—6; 2,5 | 3

[Tepenaua 7—8; 2,5 4

2. OnpeaeuTb MOMEHT Ha BeAylIeM Bajly H300paXCHHON nepeaa-

1, €CIM MOLIHOCTb Ha BhIXoae M3 mepeaauu 6,6 kBT; ckopocTh 440 H - m !
Ha Bxoae u Beixoze 60 1 15 pan/c coorserctBerHo; KI1[ = 0,96
110 H - M 2
®1, 1’1\ I — -
1760 H - m 3

"
—
WS

I n
L_Twz,’/pz 1S H- M 4

3. OnpenesnTb NEPeAaTONHOE OTHOLIEHUE BTOPON CTYMEHHW ABYX-
CTYMCHUATON Tepelauu, eClu oy = 135 pan/c; oy, = 20,5 pan/c;
=18, =54

X

7,51 1

71 | 3 2
%_—_—_?E 4 i
g)— - E— 0 grix
BX Z2//.> . 2,52 ' 3

ENE
Y, b2 53 4

4. OnpepeauTh TPCOYEeMYIO MOLLHOCTD JJEKTPOABUTATENS, €CITU

MOLLLHOCTL Ha Bbixoae U3 nepenauu 12,5 kBr; KT pemenHon 12 kBt |
nepegaun 0,96; KI1J1 ueppsutioro peaykropa 0,82
9,84 xBt 2
15,24 kBt 3
15,88 kBt 4
5. Kak M3MCHHUTCS MOWHOCTb Ha BLIXOAHOM Bajly repeaauu (cM. Ysenuuutcs B 2 pasa

PUCYHOK K 3afatuio 3), eciu uucao 3y0bes BTOPOTO Kojcca 2

YMeHblWUTCS B 2 pasa
yBeanyuTest B 2 pasa?

He uzmenurcs

PN —

YBenuuutcs B 4 pasa
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Tema: 06wue ceeaeHUA o nepegadax BapuaHr 3
Bonpochst OTBETH Kon
I. W3BecTHO, UuTO nepeaaTodiioe OTHOLICHWE MynabTUNAUKATOP 1
nepenauu 1,5, K kakoMy TRy nepeaay OTHOCHTCS
oTa Hepeﬂa'la? PeﬂyKTop 2
Bapuarop 3
[TpaBuNbHBIM OTBET HC NMPHUBEAEH 4
2. lns u3obpaxeioi nepenadyu onpeacaiuTb MOMEHT
800 H - M I
Ha BcaoMoM Bany, ccau P =8 kBT; | =40 pan/c;
n=0,97;, u=4
w1, T1, Pq 2200 H - M 2
= x |—=
J — 776 H - M 3
— x =
w2, I 1940 H - M 4
3. g v3006paxciioi MHOTIOCTYNCHUATON nepeaatiu
OnpeaciauTh oblIce NepeaaTouHoC YKCIOo, CCAN 4 !
dp =50 MM; dy =200 MuM; d3 =35 MM; dy=T70 MM
1 6 2
—— x ! il
W1 £ X
/1 8 3
2 [ y) X ] AY X I
/ ||| \ i
3 4 10 4
4. OnpenenuTb TPeOyeMyl0 MOUIHOCTb DNEKTPOABUTA~ 5.4 kB
Teast, ecnu Py =5 kBt 0y =0,97; n,=0,95 & KBT !
9,6 kBT 2
l
6,4 kBT 3
4,6 kBt 4
5. Kakoe 13 npuBeaenitibix OTHOLWICIHIMI HA3bIBACTCS ny/n 1
nepeaaToUiibIM MCIOM OAHOCTYMCHYATO! 3ybuaToit
rnepepayn? /o 2
d/dy 3
2/ 4

11
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Tema: 06uwme ceepeHUn o nepegayax BapuaHt 5
Bornpocht OTBeTsl Kon
. Vi3BecTHO, uTO nepelaTOYHOoe OTHOLIEHHE MynbTHIIMKATOP I
nepenauu 0,5. K xakoMy Tuny nepenayd oTHOCUTCSA
3Ta nepenaua? PenykTtop 2
Bapuatop 3
[TpaBuUAbHBINA OTBET HE MPUBELEH 4
2. Jlns vzo0paxeHoi nepenayy onpeacinte MOMEHT
Ha BCOOMOM Bajly, ccau Py =6 kBT; w = 20 pan/c; 116 H - M !
n=0,97, u=2,5
Py, w4 291 H- M 2
i / = 1 X = 382 H - m 3
— X =
1I 464 H - M 4
3. dns u3obpaxeHHOoH MHOTOCTYNeH4YaTOH nepenayu
onpenenvTb oblee NepesaTouHOe YUCIO, eCIu 25 1
7y =20; 20 = 80; z3 = 30; 74 = 75; 25 = 40; 76 = 200
1
N— 6 50 2
—l X —_— A
O3 / 13 — —
2 N ==
x X
ponan = 20 3
— — X e X
4 L \5 75 4
4. OnpenenuTb TpeOyeMyl0 MOLIHOCTDb 3/IEKTPOABHUTra- 6.36 kB [
Tenst, ecnu Py, = 8 kBT; ny=0,97; n, =0,82 00 KET
8,82 kBt 2
10 xBT 3
12,3 kBt 4
5. Kak U3MeHHUTCSl BeJIMUUHa MOMEHTA HAa BBIXOAHOM He uameHuTcs 1
Bajly nepeiayy npu yBeJudeHUU CKOPOCTU BpallleHHUs!
asuratensi 8 1,5 paza, eciy MOLLHOCTb ABMraTensl He Yeenuuutcs B 3 pasa 2
MeHsieTcst?
Ymenbwvrea B 1,5 pasa 3
YBenuuuTes B 1,5 pasa 4
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Kuarou k 3aJaHUAM 0 IUCHUIIJIUNHEC «,HeTaJII/I MalaInuH»
Obwme cBegeHna o nepenavax

Bonpocel 1 2 3 4 5
BapnaHnt | o+ 4 4 3
BapuanT 2 2 3 ! 4 |
BapuauTt 3 2 3 3 1 4
BapuauTt 4 3 3 3 2 4
BapuanTt 5 | 2 2 3 3

3y0uarbie nepeaauu. I'eomeTpus 1 KHHEMATHKA PAMO3Y0ObIX
nmepeaay

TecToBbie 3aaHus M0 JUCHUIUIMHE «JleTany MamuHa» IS CreUaaIbHOCTH
15.02.01 MoHTax ¥ TeXHUYECKAas SKCILTyaTaIusl POMBIILIEHHOTO 000pyA0BaHUs
(o otpacnam) (6a3zoBas MOATrOTOBKA) 1Mo TeMe «3yOuarbie nepeaaun. ['eomerpus
U KHHEMaTUKa TPpSIMO3yObIX mepemau». [Ipu BBIMOTHEHWM TecTa MPOBEPSIIOTCS
oO1ue u npohecCUOHAIbHBIE KOMIETEHIIUH.

Bcero npenycmMoTpeHO 5BapuaHTOB, B KaXJIOM BapuaHte 5 3aganuil. K
KOKJIOMY 3aJaHUI0 TIPEIJIOKEeHO 4 BapuaHTa OTBETOB, B KOTOPBIC 3aJI0KEH OJIUH
ITPaBUJIbHBIA OTBET.

Kpurepuu o1ieHKH 10 perieHuIo 0JHOT0 BapUaHTa:

«5» - STIPaBUJIBHBIX OTBETOB

«4» - 4 npaBUIIBHBIX OTBETA

«3» - 3 IpaBUIIBHBIX OTBETA

«2» - < 3 MpaBUIIbHBIX OTBETOB
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Tema: 3yb6uatbie nepegayu. FeoMeTpua U KUHEMATUKA NPAMO3YObIX Konec

Bapuanr 1

Bonpockl

OrtBeTol

Kon

1. Yto Takoe aunus 3aUenaeHusa?

Jlvnus, ouepunBaloLLasl
npoduas 3yda

JluHus, npoxoasiuas ucpes

LEHTPBI KOJCC 2
O6utas HopMasb K nNpouIismM 3
3yObeB B TOUKE KacaHus
Kacatenbhas k npodunio 3yda 4
B TOUKE Kacalusi
2. BeiGpatb (opmyny Julst orpeaeacHus MOAYIs 0,5(d, + d5) I
3y0beB
0,5(1 + wyd, 2
P/ 3
a,/z 4
3. OnpeaeinTs a,, ccau dy = 64 mMm; 25 = 80; m=2 MM
78 MM 1
224 MM 2
112 MM 3
160 MM 4
4. Kakue 3nauctus Moayneit 3y0beB COOTBETCTBYIOT 1,9 Mm |
OCT 9563—60?
2,4 MM 2
4 MM 3
21 MM 4
5. Onpenenyrbh BHCLINCC KOYCHOC PACCTOSIHUE NpPsi-
MO3y0OiH KOHUUCCKOM Nepeatu, eciyd BHCIIHUN 52 MM ]
OKPYXHON MOIYJL 3yObeB 4 MM; uucio 3yOben
wecreptu 13; nepeaarotuiioe uucno nepegauu 3,08
84 MM 2
73,9 Mm 3
156 Mm 4
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Tema: 3y6uatbie nepegauu. FleoMeTpusa n KMHEMaTHKa NPAMO3Y6bIX Konec

Bapuaur 2

Bornpochol

OTBeTHI

Kon

. ¥YxazaTtbe OCHOBHOE JOCTOUHCTBO IBOJILBCHTHBIX
KOJIeC

[IpocToTa KOHCTPYKUUHU

1

[MocTosiHCTBO rnepenaTtoyutioro

2
OTHOLIEHUS
beclryMHOCTE paboThl 3
TpeGosatine TOUHOCTH npu cbopke | 4
2. KakoB yron 3alienjicHust LATHHAPHUUECKHX KoJec? 30° 1
18° 2
20° 3
14° 4
3. Onpenenutb Moayab 3yDa KoJsieca, CCJIM OKPYXHON 12,5 MM |
war 12,56 Mm
6 MM 2
2,5 MM 3
4 MM 4
4. PaccurTaTh nepeaaTouHoe OTHOLLIEHNE NEpeaayH,
ceu a,, = 160 mm; y =80 MM ~~ 7 2 1
2,5 2
3 3
4 4
5. Onpcac/unTeb NepeaaTouHoe OTHOIEHUE KOHue-
CKOIit npsaMo3yboit riepeaayu, ecan §; = 22° 0,4 1
2 2
2,5 3
3,5 4
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Tema: 3y6uarbie nepepauu. FleomeTpus U KUHEMATUKA NPAMO3Y6GbIX Konec BapuaHTt 3

Bonpochbl OTBETHI Kon
I. YTo Takoe aenuTeNbHbIN OKPYKHOI 1war 3yObes? Paccrosinve Mexny npoduiisiMu I
BriGparb HanboJsiee TOUHYIO HOPMYIUPOBKY cocenHMX 3yObeB
PaccTossnue mexny oAHOUMEHHbI-
MU NpoUIAMHU COCEAHUX 3yObeB 2
M0 AEeTUTENbHON OKPY>XKHOCTH
[llupuna 3y6a 1o AeNUTENbHOM 3
OKPYXKHOCTH
JiMHa Ayrd AeNUTeJIbHOH OKpYXK- 4
HOCTH MEXAY COCEIHUMU 3yObIMU
2. BeibpaTh opmyy [uis onpenesieHus: fuaMerpa
OKPYKHOCTH BBLICTYNOB LHJIHMHIAPUUECCKOrO 3yGUaToro mzi (1 +uw)/2 1
KoJeca
m(z+2) 2
m(z-2,5) 3
mz 4
3. Kakue napamerpbl UHJIUHAPUUECKOK 3yGuaToil ne- u, m; ay; o 1
penauy cTaHaapTU30BaHbI?
Z; Uy m; ay 2
dy; u, o; m 3
m; ay; 215 dy 4
4, OnpenesuTb YUCIO0 3yObeB BEAYLLEro Kojeca, eciiu 17 1
rnepefaToyHoe OTHOLLUEHUE Mapbl 3y0uaTeix KoJiec
3,15; Monynb 3aUEIUIEHUs 2,5 MM; MEXOCEBOE pac- 18 2
crosiHue 120 MM
23 3
26 4
5. Beibpath dhopmyay ais pacyeTta BHEUIIEro KOHyc-
HOT'O PAcCTOSIHUSI KOHMYECKOU nepeaaun ¢ npsiMbIMU m, (Z+ 2cosd) 1
3yObsIMH
¥ m,\z} + z§/2 2
5 m |
N T | 0,5m,z2 + 22 - b/2 3
‘\ - .
— ]
6 d,/cos 8 4
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Tema: 3y6uatbie nepeaauun. FeomeTpua U KNHEMATMKA NPAMO3Y6bIX Konec BapuaHT 4

Bonpocsl OTBeTbl Kon

1. Kakoit yron HasbIBalOT yrioMm sauenerus? [eoMeTpHUUCCKOE MECTO TOUEK
Kacatiisi npocuiieit 3yoben

Yron Mexay AMHUENR LEHTPOB
U JUIMel 3alenieHus

Yron Mexay JUHUEH 3aleruieHust
Y NPSAMOiA, NEPNEHAUKYISIPHON 3
JIMHUM LICHTPOB

Yron Mexay nuHueit 3yba u obpa-

. 4
L 02 3yOtlleld LHJIMHAPA KoJeca
" & .
2. Bei6paTb dropMyny sl OnpeaeneHvst anaMeTpa je- m(z+ 2) |
JIUTCABHOM OKPYXHOCTHY LMJIUBAPUUYCCKOI 3yOuaToi
nepeaaym : m(z—2,25) 2
0,5m(zy + 22) 3
mz 4
3. PaccuuTarh war 3yObeB 10 AeJIUTENbHON OKPYXHO- 3 MM I
CTH, UCoNb3ys 3HavcHue Moayist no FOCT 9563—60
(ta6n. 11 INMpunoxetius), ecnu BoicoTa 3yba Kosieca 6,75 MM 2
h=6,75 MM
9,42 MM 3
13,5 MM 4
4. OnpeacsuTs MEXLICHTPOBOE PacCTOSHUE MPSIMO3Y- 108 MM 1
00 UMAMHAPHUUCCKON Mcpenayuu, eciay AMaMeTp aejiv-
TeNbHOM OKPYXIIOCTU ILIECTEPHU 72 MM; YUCIO 3yObLeB 216 MM 2
Koneca 90; Mmoaynb nepenasu 4 Mm
360 MM 3
432 MM 4
5. KakoBO OCHOBHOE JOCTOMHCTBO KOHHUUYECKHUX 3yOua- [IpocToTa U3roTOBRNIECHHUS |
ThIX nicpenau? M MOHTaxa

I I Manbie rabapuTHble pasMepsl U Bec| 2

e
. ___/\ — ’ : . PaBHOMEPHOCTb pacripeiaesicHUst 3
x -
I — p—

,} . Harpy3Kud B 3alCTJICHHUHU
(OF Q /( w2

I B0o3MOXHOCTb COeIUHEHUST BAJOB
C nepecekaruiMMHUCcs OCsAIMHA
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Tema: 3y6uarbie nepepauun. FleomeTpua U KMHEMaTUKa NPAMO3YObIX KoJsec

BapuaHr 5

Bonpocel

OTBETH!

Kona

. YTto naspizalor koa(hGruumueHToOM TOPLOBOro nepe-
KPbITHSI?

OTHoOLIEHHEe Yra 3auciuicHUs!
K UHChy 3yObeRB

OTHOlUEHKE yria MepeKpbITHs]

OTHOLUCHUSE

2
K YTy 3auenJjietivs
OTHOLUEHHEe CKOPOCTH Ha BXOJe 3
B repeaayy K CKOPOCTH Ha BBIXOE
OTHoOUIEHHEe UIMHbI AKTUBHOM J1N-
HUH 3aUETUICHUST K OCHOBHOMY 4
iary
2. Beibpats ¢opmyny ans pacuera MCXOCCBOIo pac-
CTOSIHMS nepesauu m(z+2) 1
d d2
0,5mzi(1 + u) 2
m(z-2,5) 3
m (z+ 2cos §) 4
3. OnpenesiuTs, AUaMCTPbl OKPYXIHOCTEH BLICTYNOR 38,75 mmM; 106,26 MM 1
3yBuaThiX KOJCC rnepeaatu, ecjiv BbicoTa 3yba Koneca
5,625 Mm; umnchio 3ybneB wecrept 18; 1iepeaarounioc 45 mm; 112,5 MM 2
OoTHOUICHUC Tcpeaaun 2,5
50 mm; 117,5 Mm 3
50 mMm; 167,5 MM 4
4. OnpeacauTb NEPCAaTOUHOE OTHOUICHKWC Mepeiaiuu, 3,15 l
CCJIM AMaMCTP ACAUTCILHON OKPYXIOCTU LICCTEPHU
59,5 MM; Mouynb 3y6a 3,5 MM; uHcI0 3y6beB BTOPOro 4 2
koseca 68
5 3
6,3 4
5. Yka3zarb OCIIOBIIBIC 1COCTATKH TMPSIMO3YObIX KOHU- OcH KoJtee MepeceKalorcs 1
YCCKIHX 3y6‘lil’l‘blx repeiay
CI0XHOCTb U3roTOBACHUS, o
MOHTaXa 1 0BCayKUBalINS
Henbicokast TOUHOCTb nepeaauu 3
HenocTosstHCTRO nepeaaTtouHoro 4
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K04 k Tecty Ha Temy
3yb6uartbie nepenaum. FeomeTpus U KuHe-

MAaTHKa NpSMo3yObix Konec

Bonpocel 1 2 3 4 5

Bapuant | 3 3 3 3 2

BapuanT 2 2 3 4 3 3

Bapuant 3 2 2 ] 3 2

Bapiant 4 | 3 | 4 | 3 | 2 | 4

Bapuanr 5 4 2 3 2 2
Peaxykropnl

TecToBbie 3aaHus M0 JUCHUIUIMHE «JleTanyu MamuHa» IS CrelUaaIbHOCTH
15.02.01 MoHTax ¥ TeXHUYECKAas IKCILTyaTaIisl POMBIILIEHHOTO 000pyA0BaHUs
(mo otpacnsiM) (Oa3oBast MOATOTOBKA) Mo Teme 1o Teme «Pemykrope». [Ipu
BBITIOJIHEHUH TE€CTa MIPOBEPSAIOTCS 001Me U podheccroHaIbHbIE KOMIIETSHITHH.

Bcero npenycmotpeno 20 BOmpocoB, K KaKIOMY BOIPOCY TpPEIIoxkeHo 4
BapHUaHTa OTBETOB, B KOTOPHIC 3aJI05KEH OJIMH MPABUJIbHBIN OTBET.

Kpurepun ouenku:

«5» -20...18
«»-17...15
«3»-14...10
«2» -<10

1. MexaHu3M nMMeeT HECKOJIbKO MOCJe0BaTeIbHBIX Mepeaay; Npu BpaleHnu
Beaymero Bajaa co ckopocrbio 1000 o0/MuMH BeaoMblii BpamiaeTrcs co
ckopocThbio 80 00/MuH. Kak npaBWiIbLHO HA3BATH 3TOT MEXaHU3M ?

a) KopoOka ckopocrei;
0) Bapmuarop;
B) MynbTUILTUKATOD;

r) Pegykrop.

2. 1o 3a1aHHBIM YCJIOBHAM ONpeeIUTh YACTOTY BpallleHUsl Ha BbIX0/e Ns
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a) 15 06/muH;
0) 20 06/muH;
B) 30 00/MuH;
r) 40 06/MuH.

3. Eciu B peaykTope yka3aHHO#l cxeMbl B /JiBa pa3a yMeHbIIUTb YHCJO0
3y0beB Kojeca Zi, TO KaK HU3MEHHTCS 4YMCJI0 000pPOTOB B MHMHYTY Ha
BBIX0J€ N4?

a) YBeJIHUYUTCS B YETHIPE pasa;
0) VYBenuuuTcs BABOE;

B) He u3menwurcs;

r) YMEHBIIUTCS BABOE.

4. OObyHO mnpsiM0O3y00e UWIMHAPHYECKOE KOJIECO XapaKTepu3yercsi
CJIeAyIOIMMHA OCHOBHBIMH MNapamMeTrpamMu: M—moayuab; D—naenurenbHblIil
auamerp; P—mar; B—mmupuna BeHma; Z—4mncjao 3y0beB; O — YroJ
3anemnJienus (mpoguiis).
CKo0JIbKO U3 nepeYncIeHHbIX IApaMeTPOB CTAHAAPTU30BAHBI?

a) Onun;

0) MlBa;
B) Tpu;

r) YUetsIpe.

21



5. Ilepenaya HUIMHAPUYECKMMH 3Y0UATHIMHM KOJeCAMH XapaKTepu3yeTcs
cJeYIIIMMHU OCHOBHBIMH NapaMeTPaMu: do—MeK0CeBOe PaACCTOsTHNE;
U—nepenaTouHoe unciio; Z1, Z,—unciia 3y0beB 3alelISIOIINXCS KoJIec;
Yea—KOIQPUUUEHT IIUPHUHBI 3Y0beB.
CKo0JIbKO U3 HUX J0JKHBI HA3HAYATHCS € Y4€TOM CTAHJAAPTH30BAHHOIO psiia
qyucea?

a) OmuH;

0) /lBa;
B) Tpu;

r) UeTsipe.

6. CK0JIbKO M3 HAMUCAHHBIX COOTHOIIEHU COOTBETCTBYIOT NMEPeIaTOYHOMY
YHuCIy peayuupyoiei 3youaroi nepegaun (uHaexce 1 o3Havaer Bexyumi
3JIEMEHT, HHJIEKC 2 — BeJIOMbIi)?

d, z my T,
dy .z m . T

rme 9 — TUaMeTp JCIUTEIBHON OKPYKHOCTH; < — YHCJIO 3yObeB; N—yacToTa
Bpamenusi; T—wmomenTt; n— KIIJI.

a) 1;
0) 2;
B) 3;
r) 4.

7. Kakue 3Ha4YeHHsI Yrjia HAKJIOHA 3y0a peajibHbI B KOCO3YObIX
HWJIHHAPUYECKHUX 3y0UaThIX KoJecax?

a)f=2+8°

0) p=8+20°
B) f=20+40°;
r) B =40+60°

8.Copt cMa3ku peayKTopa BHIOMPAIOT B 3aBUCUMOCTH OT:
a) YCJIOBHI U pexxuMa paboThI;
0) OT CKOPOCTH CKOJIbKCHHS;
B) OT YMCJIa CTYTICHEW peayKTopa;

I') OT OKPYXHOM CKOPOCTH KoJieca.
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9. OcHOBHAasl JHEPreTUYECKasi XapaAKTePUCTUKA PeAyKTOpa:
a) yIJIoBasi CKOPOCTh BpallleHHsI THXOXOHOTO BaJa;
0) HOMUHAJILHBIA BPAMAIOIIANA MOMEHT Ha THXOXOTHOM Bay;
B) IEPENATOYHOE YUCIIO PEAYKTOPA;
') HOMUHAJIBHBIN Bpalalomuii MOMEHT Ha OBICTPOXOJIHOM Bally

10. IpumeHeHMe peayKTOpPA NMO3BOJISIET:
a) YBEJIMYUTH BpaIalOIINil MOMEHT U YTJIOBYIO CKOPOCTb;
0) He U3MEHUTH BpalllalOIINil MOMEHT U YTJIOBYIO CKOPOCTb;
B) YMEHBUINTH BPAILAIOIINA MOMEHT U YTIIOBYIO CKOPOCTb;
I') YBEJIUYUTh BPAILAIOIINA MOMEHT U YMEHBIIHUTH YIIIOBYIO CKOPOCTb.

11. Bpamawimniit MOMEHT HA BbIX0/le PeAYKTOpA...
a) YBEIUYUBAECTCS;
0) YMEHbIIIACTCS;
B) HE U3MEHSETCH,
I') HE 3Hal0, KaK OTBETUTb.

12. YacroTa BpameHus1 HA BbIX0/Ie PeayKTOpA...
a) yBEIIMYMBACTCS;
0) yMEHbIIIaeTCs,
B) HE U3MEHSETCH,
I') HE 3HaI0, KaK OTBETUTb.

13. IlepenaBaeMasi MOIIHOCTh HA BbIX0/I€ PEAYKTOPA...
a) YBEIUYMBACTCS;
0) YMEHBIIIACTCS;
B) HE U3MEHSIETCH,
') HE 3HAI0, KAK OTBETUTb.

14, Oo0uree nepeaaTouHoe OTHOIIIEHHE MHOTOCTYIIEHYATOI 0
MOCJIeA0BATEJIBLHOI0 IPUBO/IA PABHO...

a) IPOU3BEICHUIO MEPEIATOYHBIX OTHOIIEHUH BCEX CTYICHEH;

0) cymMMe nepeIaTOYHbIX OTHOUIEHUH BCEX CTYIECHEH;

B) IIEpPEIaTOYHOMY OTHOUIECHUIO MOCJIEIHEN CTYTICHH,

I') MepeAaTOYHOMY OTHOILICHUIO MePBOW CTyNIEHU

15. O6mmii KII/I MHOrOCTYNIEHYATOr0 MOCJ1€10BATEILHOT0 MPUBO/IA PABEH...
a) npousBenennto KII/] Bcex crynenei;
6) cymme KIIJ[ Bcex cryneneii;
B) cpennemy 3HaueHuto KIIJ[ Bcex crymnene,
r) KIIJ] crynenu B kBajapare.
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16. B peaykTope Macjio pacCUMTHIBAETCS B 3aBUCUMOCTH OT...
a) o0bEMa MOJIOCTU PEAYKTOPA;
0) mepegaBaeMoi MOIITHOCTH;
B) 4Kciia 00OPOTOB BHIXOJHOTO Baja,
') MEKOCEBOT'O PACCTOSIHHUS.

17. B 3y0uaThIX mepeaavyax peayKTopa Me;KOCeBoe PaccTOsTHHE Mepeaayd oT
KPYTSIIEro MOMEHTA Ha KoJlece...

a) HE 3aBHUCHUT;

0) HaxXOIUTCS B OOPATHON 3aBUCUMOCTH;

B) HAXOJMUTCS B MIPSIMON 3aBHCHMOCTH,

') B KBQAPAaTUIHOU 3aBUCUMOCTH.

18. OkxpyxknHas U oceBas CWIbl, /JeHCTBYWOIIHE B 3alelJIeHUH,
YPABHOBELIMBAKOT APYT Apyra B mepeaaue...

a) LWINHIPUYECKOM;

0) KOHUYECKOM;

B) UEPBIYHOM,

) QpUKITMOHHOM.

19. [lns mnpenoxpaHeHHMsl BbITEKAHWSI CMA3KH M3 y3Jla peayKTopa uepe3
BbIXO/HbI¢ BaJibl NPH HMX OKPYkKHOW ckopoctu A0 10 M/C MCmoOab3ylOT B
NepByIo o4epelb...

a) ¢heTpoBbIC YIIOTHEHUS;

0) 1aOMPUHTHBIE YIJIOTHEHMUS;

B) PE3UHOBBIE YIIJIOTHEHMS,

') CAIbHUKOBBIE.

20. /Inst yMeHbIIIEHUsI IOTEPb HA TPEHHUE B PEIYKTOPbI 3aJIMBAIOT. ..
a) TOCOJI;
0) macio;
B) BOAY;
T') SMYJIbCHIO.
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Kuro4 k 3axanusim 1o qucuuivinge «/leraaum Mamms»
Tema «PexyKkropbi»

Dr 6) B 11)a 16) 6
2) a 7) 6 12) 6 17) B
3) B 8) a 13) 6 18) 6
4) 6 9) 6 14) a 19) B
5) B 10) r 15) a 20) 6

PemenHble n HCIHBIC NIEpeaaIn

TecToBble 3aaHus IO AUCUUIUIMHE «JleTain MalvH» [ CHeUUaJIbHOCTH
15.02.01 MoHTa)x ¥ TeXHUYECKAs SKCILTyaTalusl IPOMBIILIEHHOTO 000pyAOBaHUs
(mo otpacnsim) (6GazoBasi  MOATOTOBKA) Mo TeMe  «PemeHHble U 1eNHbBIC
nepenauny. [Ipu BBINMOJTHEHUH TECTa MPOBEPSIOTCA OOIIKME W MPOdecCUOHANIbHbBIC
KOMIETEHIINH.

Bcero npegycmorpero 10 BompocoB, K KakJIOMy BOIPOCY MPEIokKeHo 4
BApHUAHTa OTBETOB, B KOTOPHIE 3aJI05KEH OJIMH MPABUIIbHBIN OTBET.

Kpurepun ouenku:

«5»-10...9

«»-8...7

«3»-6...5

«2»-<5

1. IlpuHATO pa3jnyaTh Nepesavu:
a) 3alleTJICHHEM C HEMOCPEACTBEHHBIM KacaHHEeM pabo4yMX Te;
0) 3aleryIeHueM C IPOMEXYTOUHOM THOKOM CBS3BIO;
B) TPEHHUEM C HEMOCPEICTBEHHBIM KacCaHUEM pabOuMX Te;
I') TPEHUEM C MPOMEKYTOUYHOU TMOKOM CBA3BIO.

K xakomy BHIy OTHeCTH peMeHHYI0 nepeaavy?

2. ITo popme ceuenunsi peMHs pa3Tu4YAIOT Mepeaadun:
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a) IUIOCKOPEMEHHBIE;
0) KIMHOpPEMEHHBIEC;
B) KPYIJOPEMEHHBIE;
I') MOJHUKIMHOPEMEHHBIE.

B kakoii nepenaye 4acTo NPUMEHSIOT HECKOJIbKO NAPAJLJIeIbHO Pa00TAIOIIMX
pemMHeii?

3. Kakas XxapakTepuCTHKA IJIOCKOTO PpeMHSI He perjaMeHTHpYyeTcs
craHgaprom?

a) JJIMHA,
0) mupHHa;
B) TOJIIIMHA;

I‘) OTHOIMICHHC TOJIOWHBLI K AUAMCTPY MCHBIIICI'O IIKHBA

4. OnpenejuTb 1MaMeTpP MeHbIIIEro0 NIKMBA, eCJIU AuaMeTp 00/1blero mKuBa
d>=210mMm, yacToTa BpaleHusi MeHbIIEro MKUBa N1 = 94500/MUH, YacToTA
BpauieHusi 00/bIero MKuBa N2 = 54000/MmuH.

a) 100Mm;
0) 112mm;
B) 120MMm;
r) 140mm.

5. OnpeneauTsb YriioBYH0 CKOPOCTh BEOMOI0 IIKMBA PeMEHHOM nepeaayu,
eCJId AuaMeTpshl Beaymero mkusa di = 80mm, Bexomoro - d2 = 250mm.
JluHeiinas ckopocTh mKuBa V = 6m/C.

a) 150pan/c;
0) 76,5pan/c;
B) 3,125pan/c;
r) 46,56pan/c.

6. Onpeneaurs cpeiHee nepeIaTOYHOE YUCIO0 HENHOM nepesaym, ecau Y1cio
3y0beB MeHblel 3Be3104KH Z1 =22, ynci0 3y0beB 00blIel 3Be3104KHU

Z>=80; nuametp MeHbIeii 3Be310uku 01 =80,4mMm; Goabeii d2=342,8mm.
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a) 4,45;
0) 3.,95;
B) 3,5;

r) 2,95.

7. K kakoMy BHy MeXaHNYECKHX Mepeaay OTHOCATCS leNHble nepeaaqyu?
a) TPEHUEM C IPOMEKYTOYHOU TMOKOM CBA3BIO;
0) 3aneryieHueM C MPOMEXKYTOUYHON THOKOM CBS3bIO;
B) TPEHHEM C HEMOCPEACTBEHHBIM KacaHUEM padOUMX Te;

') 3alleIUICHUEM C HEMTOCPEICTBEHHBIM KaCaHUEM pabOUHX TeNl.

8. Kak Ha3bIBaeTcs nenb, NpecTaBJIeHHAs HA puc.?

a) BTYJIOYHAs;
0) posMKoBas,
B) 3yOuaras;

B) KPIOUKOBasl.

9. Kak Ha3bIBaeTcs eNb, IAPHUP KOTOPOii B pa3pe3e U300pakeH HA ICKu3e?

a) BTYJIOYHAas;
0) posMKoBas;
B) 3yOuaras;

I') KpIOYKOBasl.
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10. 1o kako# cTeneH!u N3HOIEHHOCTH IKCIIYyaTHPYIOT O0OBIYHO 1eNb?
a) (0,5-1)%;
0) (1-2)%;
B) (2-3)%;
r) (3-5)%.

K04 K 3ajanusiM 1o JMCHHUILINHE «/leTajm MammH»
Tema «PeMeHHbIC U LENTHbIE EPeIaAYN)

1) r 6) 6
2) 6 7) 6
3r 8) B
4) B 9) 6
5) a 10) B

Bajabl u ocu

TecToBble 3aaHus MO AUCHUIUIMHE «JleTayin MalvH» NI CHEeIUaaIbHOCTU
15.02.01 MoHTax ¥ TEXHUYECKAs SKCILTyaTalusl MPOMBIILIEHHOTO 000pyAOBaHUs
(o otpacnsam) (0a3oBas moAroToBka) mo TeMe «Bambl u ocuy. [Ipu BeIOTHEHUH
TeCTa MPOBEPSIOTCS 00ITUE U MTPOPECCUOHATIbHBIC KOMIIETEHIIUN

Bcero npeaycmorpero 10 BompocoB, K KakIOMYy BOIPOCY MPEIIOKEHO 3
BAapHUAHTa OTBETOB, B KOTOPBIE 3aJI05KEH OJIMH MPABUIIbHBIN OTBET.

Kpurepun ouenku:

«5»-10...9

«»-8...7

«3»-6...5

«2»-<5

1. Baabl npeaHa3HAYeHbI JISl. ..

a) mepeaauu KpPyTsIIero MOMEHTa U MOJAEPKaHus BpaIlAlOIINXCs IeTaieH
0) moaep kaHus BpalllaloIIUXCs AeTaleil MalluH

B) COEMHEHMUSI Pa3IUIHBIX JeTajei
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2.Kakasi Harpy3ka y4YuThbIBaeTcsl PU MPOEKTHPOBOYHOM pacyeTe BaJja?
a) M3ru0aroIMil MOMEHT M,
0) KpyTAIUi MOMEHT My,

B) SKBUBAJICHTHBIA MOMEHT M

3.Bajibl mepenay padoTaoTr Ha...
a) U3rud U KpydeHue

0) U3rud M pacTsKEHUE

B) U3THO U CXKaTHE

4. OCHOBHBIMH KPUTEPHUSIMH Pad0TOCIIOCOOHOCTH BAJIOB ABJISIOTCH. ..
a) MPOYHOCTH, KECTKOCTh

0) MPOYHOCTH, JOJITOBEYHOCTH

B) IIPOYHOCTh, IPY30IIOABEMHOCTh

5. IIpu npoeKTHOM pacuyeTe BaJja...

a) OTMPEIENSIOT TUaMeTp KOHIIA Basia

0) MPOU3BOAAT pacyeT Ha CTATUYECKYIO IPOYHOCTh
B) IPOU3BOJIST PACUYeT Ha BHIHOCIMBOCTD

6. IIpoBepouHbIii pacyeT Bajia HA CTATHYECKYI0 IPOYHOCTH 3aAKJIIOYAETCS B
onpe/ieJIeHUM. ..

a) kor(durmenTta 3anaca MPOYHOCTH

0) SKBUBAJIEHTHOIO HANPSIKEHUS

B) HaNpsDKEHUs U3ruda

7. llapameTpaMu, XapaKkTepU3YIOLIIUMH KeCTKOCTh BAJIa SIBJISIOTCS. ..
a) HaMpsKEHHE U3ruba

0) yroJi HaKJIOHA MOTIEPEYHOT0 CEUCHUS Baja

B) Iporuo Bana

8. Ocu npeaHa3ZHAYEHBI 1JI1l. ..

a) Tmepeaavyr KPyTAIIIETO MOMEHTA U TIOJIJICPKaHUs BPAIIAIOIIUXCS ACTaICH
0) 1S TTO/IepKaHMS BPAIAIOIINXCS ICTAICH MaIlliH

B) oOecriedeHNs] CHHXPOHHOCTH PaOOTHI OTACIBHBIX JeTajieil MallluH
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9. Ocu pabGoraloT HAa...
a) m3rud

0) u3rub u KpyueHue

B) U3THO U CXKATHE

10. Kakue u3 nepe4nciieHHbIX /ieTaJleil, o0ecneunBaoUuX padoTy nepenay
KPYroBpamarTeJbHOr0 ABUKEHHUS, CAMH MOT'YT He BPAllaThCH?

a) BaJIbl
0) ocu

B) My(pTHI

K04 Kk 3a1anusiM 1o aucumiinge «Jleraam mammn»
Tema «Bajabl 1 ocn»

1) a 6) a
2) 6 7) B
3) a 8) 6
4) a 9) a
5) a 10) 6

Onopsbl BAJIOB U Ocell

TecToBble 33aHUA 110 JUCUUIUIMHE «JleTamyn MalnH» Ui CIEHUaIbHOCTH
15.02.01 MoHTax ¥ TeXHUYECKas SKCILTyaTalusl MPOMBIILIEHHOTO 000py10BaHuUs
(mo otpacnsam) (6GazoBasi MoOAroToBKa) 1Mo TemMe «Omopbl BajgoB U oceit». [lpu
BBINIOJIHEHUH TE€CTa MPOBEPAIOTCS 001Me U MpodeccuoHaIbHble KOMIETEHIUH.

Bcero npegycmorpeno 20 BompocoB, K KaKJIOMY BOIPOCY MPEIOKEHO 3
BapUaHTa OTBETOB, B KOTOPBIE 3AJI0KEH OJJUH MIPABUIIbHBIA OTBET.

Kpurepun ouenku:

«5»-20...18
«»-17...15
«3»-14...10
«2» -<10
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1.YkaxuTe, KaKkue TeJ1a KAaUeHUs He MPUMEHSIIOTCSI B OAMIUITHUKAX KaUeHUs
a) IIapUKU
0) HWJIMHAPUYECKUE POJIUKHU.

B) POJIUKH C BOTHYTOM 00pa3yroIei

2. oM IHUKHA NPUMEHSIOT JJIA. ..
a) y1o0cTBa cOOpKHU
0) yBeJIMUEHHS] MOIIIHOCTH

B) ONMMPAHUS BPALAIOLIMXCS BaJIOB U OCEl

3. PaananbHbli POJTUKONOAIIUITHIK MOKET BOCIPUHUMATH HATPY3KH. ..
a) TOJIBKO OCEBBIC
0) TOJIBKO pajuaibHbIC

B) OCEBBIC U PaJHATIbHBIE

4. YIUIOTHUTEJbHbIE YCTPOHCTBA NOJAIIUITHUKOBBIX Y3J10B IPUMEHSIOT JIsl. ..
a) 3alUThI BaJIOB OT U3HAIIMBAHUS
0) 3aIIUTHI OT 3arpsi3HEHUS U3BHE U TIPEIOTBPAIICHUS BHITEKAHUS CMa3KU

B) ITOBBIIIICHM A MOIIMHOCTH

5. Kakoii BHyTpeHHUii AuamMeTp (MM) uMeeT NOAIMNHUK 302?
a) 10
0)15
B) 25

6. HanMeHbIIMii M3HOC MOAIIUITHUKOB CKOJIbKEHHUSI POUCXOAUT NMPH PesKUMeE
TPeHusl...

a) TPaHUYHOM
0) MOJTY>XUAKOCTHOM

B) KHUJKOCTHOM

7. OCHOBHBIM KpUTEepHeM Pac4yéra NOJIMIHNUKOB CKOJIbKEHHUS SIBJISACTCS. ..
a) HaNPSKEHUE KPYYEeHUs

0) yaeiapHOE AaBlEHUE
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B) TEPMOYCTOMYHUBOCTD

8. B noqmunHuKax CKoJIbKEeHUsI ¢ 3230pOM BBINIOJIHSAETCS COeINHEHHE. ..
a) nanda-BKJIa IbIII
0) BKJIAJIBIII-KOPITYC

B) J11000€

9. K 10CTOMHCTBAM MOJIINITHUKOB CKOJIbKEHHUHA OTHOCATCH. ..
a) MaJible OTEPU Ha TPEHUE
0) MeHbITHEe TabapUTHl B OCEBOM HaIlpaBJICHUU

B) pa3bEMHOCTh B IMAMETPAILHOM CEUEHHH

10. U3HOCOCTOMKOCTH BKJIAJABINIA MOIIHUITHUKA CKOJIbLKEHNS 110 OTHOILIEHHIO
K nandge 10JKkHA ObITh. ..

a) HUXKE
0) BbIIIIE

B) paBHOU

11. B TUXOXOAHBIX MOANIMIIHMKAX B KAa4YeCTBE MAaTEepHaJia BKJIAAbIIIA
PEKOMEHAYeTCS NPUHSATh...

a) 4YyTyH
0) OpoH3y
B) 0a00UT

12. JIs11 THXOXOAHBIX THAKEIBIX BAJIOB, IPU TPeOyeMbIX MAJIOM
CONPOTUBJICHUH BPALIEHUIO M TOYHOCTHU IIEHTPOBKHU BAJIOB, IPUMEHSIOT
NOAIIMITHUKH. ..

a) TUIPOCTATUYECKHUE
0) ruIpOIMHAMUYCCKHUE

B) a3pOIMHAMUYECKHUE

13. Ilpu yacToTe Bpamenus Menbie 1 MUH ! MOIMIMIHNKYA KaYyeHHs
noAOMpAaroT IoO...

a) JOJITOBEYHOCTH

32



0) U3HOCOCTOMKOCTH

B) CTATUYECKOM Ipy30MOIBEMHOCTH

14. Ilpu yacrore Bpamenus 0oabme 1 MU HOXIIMNHAKA KaYeHHst
oAOUPAIOT IO...

a) CTAaTUYECKOU IPy30M0IbEMHOCTH
0) IMHAMUYECKOH TPy3010IbEMHOCTH

B) U3BHOCOCTOMKOCTHU

15. IoCTOMHCTBOM NMOAIIMITHUKOB KaUeHHs SABJISIETCS. ..
a) HEpPa3bEMHOCTD
0) Masbie paguaibHbIe Ta0APUTHI

B) HEOOJBIION IMyCKOBOM MOMEHT TPEHUS

16. PaguanbHbIi OJHOPSAAHBIN HIAPMKOBLIM MOAIIUIIHUK 0003HAYaeTCH
uudpoii...

a)0

0) 1

B) 2

17. Ecan B KoHIIe 0003HAYEHNSI MOAIIUITHUKA KadyeHus1 cTosAT unugpsi 00 ero
BHYTPEHHHH JUaMeTP PaBeH...

a) 10
0) 15
B) 9

18. IIpu BHyTpeHHEeM AuaMeTpe MOAMIUITHUKA 45 MM ABYMS NOCJIEAHUMHU
urdpamu ero 0003HaYCHUSA ABJISIIOTCS. ..

a) 90

0) 45

B) 09

19. Ilpu BHyTpeHHeM auaMeTpe noagmunHuka 120 1pymMs nmocjaeTHuUMu
uuppamu ero 0003HaYeHUs ABJIAIOTCH. ..

a) 20
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6) 24
B) 48

20. IMogmunmuuk kayenusi 0306 umeeT BHYTPEeHHU I 1MAMETP...
a) 25
0) 15
B) 30

Kuou k 3axanusim no qucuniuinge «/leranam Mmamun»
Tema «Onopsl BaJIOB U ocei»

1) B 6) B 1) a 16) a
2) B 7) 6 12) a 17) a
3) 6 8) a 13) B 18) B
4) 6 9) a 14) 6 19) 6
5) a 10) 6 15) 6 20) B

My¢rsl. LHHInoHOYHBIE cOeTUHEHUA

TecToBble 33aHUs 10 JUCUUIUIMHE «JleTanmyn MaluH» Ui CIEHUaIbHOCTH
15.02.01 MoHTaxx U TEXHUYECKAs IKCILTyaTalusl MPOMBIILIEHHOTO 000pyAOBaHUs
(mo otpacnsim) (0a3oBast  moxaroroBka) mo temMe  «Mydrtel. [lnoHouYHBIE
coenuHeHus».  [lpy  BBINONHEHMM  TecTa  MPOBEPSIIOTCA  OOHmIME U
npodeccuoHaNbHbIE KOMIETEHIUY.

Bcero nmpegycmorpero 15 BompocoB, K KakIOMYy BOIPOCY MPEIOKEHO 3
BapUaHTa OTBETOB, B KOTOPBIE 3AJI0KEH OJUH IPABUIbHBIA OTBET.

Kpurepun ouenku:

«5»-15...14

«»-13...11

«3»-10...8

«2»-<8
1. JlJiis1 mepeavyu Bpamamwero MOMEHTa MeK1y BaJIaMU arperaTon, WU
MEK1Y BAJIOM U YCTAHOBJIEHHBIMM HA HEM J1eTAJISIMU MPUMEHSIOTCS. ..

a) My ThI

0) mectepHH
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B) MOAIIUITHUKHT

2. N3 nepeuncjieHHbIX JeTajlell HA30BUTE I€TAJH, KOTOPbIe OTHOCATCS K
rpynie AeTajau — cCoenHeHus ?

a) BaJbl

0) MOIITUITHAKN

B) IIITTOHKH

3. Kakoii BU1 Hepa3beMHOI0 COeIUHEHHSI CTAJIbHBIX JeTajieil uMeeT B
HACTOsILIee BpeMsi Han0oJIblee pacpocTpaHeHue?

a) 3aKJICTIOYHOE

0) cBapHOE

B) KJIEEBOE

4. HN3MeHAIOT J1M ¢ IOMOLIBI0 MY(PTHI YIJIOBYI0 CKOPOCTH OJHOI'0 BaJjia
OTHOCHUTEJILHO IPYroro?

a) UBMEHSIOT
0) HEeT

B) B HEKOTOPBIX CIIy4asiX

5. OcCHOBHO pacyéT NpU3MaTHYECKUX HINOHOK NMPOU3BOAUTCS 110
HANPSAKEHUSM. ..

a) cpes3a

0) cMmsTHS

B) CXKaTuUs

6.Pa3zMepbl cevyeHNns NPU3MATHYECKOH IMOHKHU ONPeEAEIAITC B
COOTBETCTBHH C...

a) IMaMeTpoM Baja
0) nepenaBaeMbIM MOMEHTOM

B) PEKUMOM PabOThI
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7. Tlpu HeoOX0AMMOCTH YCTAHOBKH BTOPOii IIMOHKH OHA NMPEANOYTHTEILHO
CTABHTCS HA BAJy Yepes ... IPaaycoB
a) 90°
6) 120°
B) 180°

8. PaGouas niiMHa MINMOHKM paBHA BCell JJIMHE...
a) IIITOHKHU
0) WNOHKHK 0€3 OTHOTO y4acTKa CKPYTIEHUS

B) LITIOHKK 0€3 YYaCTKOB CKPYTJICHUS

9. OCHOBHO# XapaKTepUCTHUKON MY(ThI ABJIACTCH BEJIMYHHA...
a) BpAILAOIIEr0 MOMEHTA
0) nuameTpa COeIMHIEMbIX BaJIOB

B) HCCOOCHOCTH COCIHNHACMBIX BaJIOB

10 .Pe3nHOBBIC KOJIbLIA MY(THI YIPYIOl BTYJIOYHO-NIAJIbLEBOM
PACCYUTHIBACTCH 110 HANIPSZKEHUSAM. ..

a) cKaTus

0) cpesa

B) CMSITHUS

11. Iaabubl My(QThI YIPYroi BTYyJ10YHO-NAJIBUEBOH PACCYMTHIBAIOTCSH 110
HANIPSIZKEHUSAM. ..
a) usruoba
0) cMATHS

B) cpe3a

12.Ha3Ha4veHne NPpU3MATHYECKOM IIMOHKHA COCTOUT B TOM YTOOBI...
a) COeIMHUTH JETau JJIsl Iepeladyn KPYTSIIEro MOMEHTA
0) 3aKpenuTh JAeTalb OT MEPEMEIICHUS BI0JIb OCH BaJia

B) MPEIOXPAHUTH MAITUHY OT TOJIOMOK

13. Pa60Ouas JJMHa NPU3MATHYECKOI IINOHKU onpe/essiercd no gopmyuie...



V= on]
2T

M=)
T

=G

14. KiiuHOBbBIE IIMOHKHN MCIOJBL3YIOT B Ilepeaavax...
a) OBICTPOXO/THBIX;
0) TUXOXOJIHBIX;

B) BO BCCX THUIIAX IICpCcaay.

15. K pa3béMHOMY OTHOCUTCS COCAUHEHHUE. ..
a) C HAaTArOM Baja U BTYJIKH;
0) 3aKIENoYHOE;

B) IIIITOHOYHOE.

Karou k 3aganusam mo aucuuiuviabe «/deraaun mamun)
Tema «My¢rbl. LHInoHOYHBbIE COCAMHEHUSD)

6) a 6) a 11)a
7) B 7B 12) 6
8) 6 8) B 13)a
9) 6 9) a 14) a

10) 6 10) B 15)B

HroroBpii TeCT MO AUCHMILIMHE «/leTanau MamuH»

TecToBble 3amaHusi 1Mo JucuUIIMHE «TexHUuYeckass MeXaHuKay s
cnenquanbHocTh 15.02.01 MoHTax 1 TeXHHUYECKas SKCIUTyaTalys POMBIIIJIEHHOTO
obopynoBanusi (o orpacisiM) (06a3oBasg TMOATOTOBKA) Mo pasaeny «Jleramu
MamuH» - «MTOroBbI TecT» BKIIIOYAIOT Marepuan 13 Tem, mpeaycMOTPEHHBIX
IIPOTPaMMON:

1. OCHOBHBIE MTONOKEHMUS,;
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OO1ue cBeeHus o nepenayax;
@pUKLIMOHHBIE NIEPEIavl U BapUATOPHI;
3y0Ouatsie nepenaym;

YepBsiuHble nIEpENAUH;

OO1ue cBeieHNs 0 peAyKTOpPaX;
PemenHnsle nepenaun;

[{enHbIe nepenauw;

Banbl u ocu;

©ooN A WN

10.0Onops! BajoB U OCEif;
11.MydTsr;

12.Hepa3beMHbIE COCTMHEHNUS;
13.Pa3beMHubIe cOeTUHEHUS

IIpu BeIMOTHEHHMH Tecta mpoBepstoTcs kommereHuun OK2, OK3, OK4,
OKS5, OK6, OK7, IIK1.1, I1IK1.2, T1IK1.3, TIK1.4, TIK1.5, I1IK2.1, T1K2.2, I1K2.3,
I1K2.4, IIK3 4.

Bcero npexycmotpeno 55 BompocoB. K kaxaomy BOIpoCy IpemsIoKEHBI 3
BapHUaHTa OTBETOB, B KOTOPHIC 3aJI03KEH OJIMH MPABUIbHBIN OTBET.

Kputepuu oneHku:

«5» - 55 -50

«» - 49 — 40

«3» - 39-31

«2» - <30

Tema 1. OcHOBHBIE MOJIOKEHHUS
1. KpynHasi cOopoyHasi eIMHHUIA, SIBJSIOMIASICA COCTABHON YaCTHIO
MALIMHBI
a) y3el
0) netaib
B) MEXaHU3M

2.Yuci0 0TKa30B, NPUXOAALIUXCS HA eIUHNIY BpeMEHH, Ha3bIBaeTCs
a) BEpPOSTHOCTH O€30TKA3HOW MAITUHBI
0) MHTEHCHUBHOCTb OTKA30B
B) IEPHOJ IPUPAOOTKHU

3.BpeMsi OAHOKPATHOM CMEHBbI HANIPSAKEHU HA3BIBAETCS
a) IEpPHOJIOM
0) LIUKIOM
B) YCTAJIOCTBIO
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4. Kakux He ObIBaeT HUKJIOB HANIPSKEHU M
a) CHMMETPUYHBIN
0) BOJTHOBOM
B) OTHYJIEBOMI

5. Haun6oJsbiiee HANPsIZKeHUE, PU KOTOPOM 00pa3el WIH JAeTajlb MOKeT
CONPOTHUBJIAATHCS

0e3 pa3pyuieHus1 HEOTPAHUYEHHO J10JITO

a) MpeIeN BBIHOCIUBOCTH

0) 0a3a ucCIbITaHUS

B) COIPOTHUBIICHUE YCTAIOCTH

6. YnipouHeHMe MOBEPXHOCTH AETAJIH
a) MOBBIIIACT MPeJIeSl BHIHOCIUBOCTHU
0) MOHMKAET MpeJIeNl BHIHOCIUBOCTH
B) HE BIIMSIET HA MIPE/ICII BBIHOCIUBOCTH

7. YcioBHue NPOYHOCTH METANIOKOHCTPYKIMHU
a)S > [9]
0)S < [S]
B) S = [S]

\

8. Ycii0oBHe KOHTAKTHOW POYHOCTH
a) o, [O']H
6) o, <loh
8) g, =0k

9. OCHOBHOI KpUTEpUid pad0TOCIIOCOOHOCTH JIeTaJIel
a) )KECTKOCTb

0) TEMIOCTONKOCTh

B) IPOYHOCTD

10. Onpenenenne GpakTHUECKUX XaAPAKTEPUCTUK IJIABHOT0 KPUTEPUS
pPadoTOCOCOOHOCTH 1eTAIM U CPABHEHHUS MX C IONYCKAeMbIMHU 3HAYEHUSIMH
a) IPOBEPOYHBIN pacyeT

0) MPOEKTUPOBOYHBIN pacyeT

B) KOHCTPYKTUBHBII pacyeT

Tema 2. O0mue cBeieHHs 0 mepeaavax

11. Kakue MexaHn4yecKue nepeaadyn He OTHOCATCA K Mepeaadam 3amenjeHust
a) 3youatbie

0) yepBsYHbBIC

B) PEMEHHbIE

12. Kakue MexaHH4ecKHUe Nepeaavyn OTHOCATCH K MepeaadyaM TPeHust
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a) KOHUYECKHUE
0) ppuKLHOHHBIE
B) LICTIHBIC

13.@opmy.ia onpeesieHUs: OKPYKHO# CKOPOCTH 3BeHA

d
V==
)V =2
6)v =22

d
B)V:ﬁ

w

14.dopmy.ia Bpamawuero MOMeHTa
a) T=Px*w

P
0) T=—

o
B) T=P*o’

15.1lepenaToyHoe YUCI0 3y0UATOM Nepeaavyu
yu-@_0: 2

w-, dl yA)
6)u=-22

(2
B)U=i=é

d. z

16.0011€ee MepeIaTOYHOE YHUCI0 MPUBOAA
a) Uoﬁmzul*UZ*U3*"'Un
6) UO6W=U1+U 2+lr-]J3+"'+Un

B) U, =

Ul*UZ*UC’,*"'*Un
n

Tema 3. PpuKuNOHHBbIE EPEAAYN U BAPUATOPHI

17.MatepuaJjibl GpUKINOHHBIX KATKOB He J0JIKHbI HMETh
a) BBICOKHMII MOJYJIb YIIPYTOCTH

0) HU3KUH KO3 PUIIMEHT TpeHus

B) BBICOKYIO U3HOCOCTOMKOCTb

18.®dpuknMOHHAS NMepeaava OCHOBAHA HA MCIO0JIb30BAHUHU
a) CWJIbI TPEHUS

0) cuJIBI yIPYrocTu

B) CUJIBI TSIKECTHU
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Tema 4. 3y0uarnblie nepeaauu
19.Yemy paBeH yroJ 3anenJeHust

a) 40°

6)20°

B) 30°

20. 1aa napbl 3aleIJISIOIUXCA KOJIeC MOAYJIb H0JKEeH ObITh
a) m,=m,

0) mym,

B) M.{m,

21.YcioBue NpupadtaTbLIBAEMOCTH 3y04aThIX KoJIec
a) HB1-HB>=(20...50)HB

6) HBleBz

B) HB>-HB1=(20...50)HB

22.0OcHOBHOI1 KpUTepPHUii padoTOCIIOCOOHOCTH 3y0UaThIX Mepeaay
a) CKOPOCTh CKOJIbKECHHUSI

0) KOHTaKTHas MIPOYHOCTh o,

B) MEKOCEBOE PACCTOSIHUE g,

23.Yemy paBeH yroJ HaKJIOHA JIMHUHU 3y0a £ KOCO3y0O0#H NUJIMHAPUYECKOI
nepeaavu

a) f=6°

0) =15

B) [ =40°

24.CyMMa yIJI0B JIeJINTeJIbHBIX KOHYCOB KOHMYECKOil mepeaavyu paBHa
a) 90

6) >90

B) <90

25.CuJibl, eiicTByIOIIME HA 3aLleNJIeHue MPSIM03y00ii IIWINHAPUYECKO
nepeaavu

a) Ft’Fa
6) Ft’ Fr
B) Fr’Fa

26./Ins1 ycTpaHeHUs1 0CeBBIX CUJI IPUMEHSIIOT
a) KOHUYECKHUE KoJieca
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0) 1IeBpOHHBIE KOJIeca
B) KOCO3yObIe Kojeca

27.McxoaHble JaHHbIE 1JIs1 pacyeTa Ha MPOYHOCTH 3y0UaThIX Mepeaay
a) yriaoBasi CKOpOCTb KoJieca

0) pecypc paOoThI Tiepeaaun

B) BpAaILAIOLINil MOMEHT Ha Bally KoJieca, yTrioBasi CKOPOCTb Kojeca

28.MuHNMAaJIbHOE YHCJI0 3y0ObeB IeCTEPHU NMPsSIMO3Yy00ii mepenaun
a) 17
6) 10
B) 6

29.Y npsiMo3y00ii IIWIMHAPUYECKOH MepeIadu yroJ HaKJI0Ha 3y0ObeB paBeH

a)0°
0)5°
B) 10°

30.Kak HanpaBJjieHbI 0ceBble CHJIbI, BOSHUKAIOLIHE B 3aLleNJIEHHH KOC03Y0oii

IUJIHHAPUYECKOH nepenayu
a) BJIOJIb OCU
0) MepneHANKYJISIPHO OCU
B) oA yriom 45° x ocu

Tema S. UepBsiuHble nepegauu

31.I1pu BBIGOpE MaTepHaJia YePBIYHOI0 KoJ1eca He0OX0IMMO ONpee/IuTh
a) CPOK CIIyKOBI KoJieca

0) CKOPOCTh CKOJIBKEHHUS KoJieca

B) U3rHOHYIO BEIHOCITHBOCTD

32.11ouyemMy yepBsiYHBIE MEepeIAYU HE PEKOMEHAYEeTCsl IPUMEHATH MPH
00JILIIMX MOIIIHOCTSX

a) OoJbIe rabapuThl epeaadn

0) GosbIasi CKOPOCTh CKOJIbKEHUS KoJieca

B) BBIJACIACTCS OOJIBIIIOE KOJTUYSCTBO TEIJIOTHI

Tema 6. O0ue cBeIeHUS 0 PeTYKTOPax

33.PeyKTOpOM Ha3bIBAETCSl MEXaHU3M

a) NOHM>KAIOIIMK BPAIIAIOIIUNA MOMEHT

0) NOBBIIIAIOIINNA YTIOBYIO CKOPOCTh

B) MOBBIIIAET BPAIAIOIIUH MOMEHT, TOHMKAET YTIIOBYIO CKOPOCTh

34.CopTt MacJjia AJis1 peIyKTopa BoIOMpaeTcss B 3aBHCUMOCTH OT
a) OKpY>kHOU ckopocTtu V
0) OKpykHO¥ CKOpOCTH V M KOHTAKTHOT'O HANPSKEHUS 3yObeB [o Ju
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B) KOHTAKTHOT'O HAIPSHKCHUS 3yObeB [o i

35.11epenauun 1Jisi NOBBILIEHHUS YIJIOBOI CKOPOCTH HA3BIBAIOT
a) MyJIbTUTUTHKATOPaMH

0) peayKropamu

B) BapHaTOpaMHu

Tema 7. PemeHHblIe nepexaun

36.Kakux BH10B peMeHHBIX Nepeiay 1o (popMe NONEPEeYHOro ce4eHusi peMHs
He ObIBaeT

a) KpyIJbIX

0) TpeyroJbHbBIX

B) TpanenenaalIbHbIX

37.M13 kakoro MaTepuaJjia yaiie Bcero NpuMeHSII0T peMHH peMeHHbIX Mepeaay
a) LIEpCTSAHbIE

0) KOo)KaHbIC

B) PE3UHOTKAHEBBIC

Tema 8. ILlennbie nepexavu

38.0cHOBHOI1 MapaMeTp LENHOI nepeaayu
a) IIar 1ernu

0) CKOPOCTH LIETTH

B) YKCJIO 3yOhEB MaJION 3BE3/I0UKHU

39.Yem BbI3BaHA HEOOXOUMOCTH HATSKHBIX YCTPOMCTB B LIEMHBIX Nepeaayax
a) BBITATHUBAHHUEM IICTIH

0) moJoMKa 1enu

B) CHJIa, ICHCTBYIOIIAst Ha BaJIbl 3BE30UYCK

Tema 9. Bauabl 1 ocu

40.0cH paccYUTHIBAIOT HA
a) m3rud

0) Kpy4eHue

B) U3TUO U KpyUueHUE

41.Bajnbl pacCYUTHIBAIOT HA
a) u3rud

0) KpyueHue

B) U3TMO U KpyUyeHUe

42.®opmMyJa NPOEeKTHPOBOYHOIO pacueTa Baja

MK
a)dZVozb]

6) W, =01d’
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B)W,=0.2(d’

Tema 10. Onopsl BaJIOB U oceil

43.Ha3zHauyeHue NOJIIUNTHUKOB

a) rmepenaya Bpamaroinero MoOMeHTa
0) BoCIpUsITHE HATPY30K

B) TMOJ]a4a CMa3KH K y3JIlaM TPEHUS

44, BrJaaabIIM MOAMUITHUKOB CKOJIbKEHUSI 1JIA TSKEJIbIX PEKUMOB PadoThl

NPUMEHSIOT U3:
a) 4yryHa

0) MeTaJUIOKepaMUKHU
B) 6a00uTa

45.KakoBo Ha3HAYEeHHE BKJIAAbINIEH MOAIIMITHAKOB CKOJIbKEHUSI
a) 3aIMTa nardsl Bajla OT H3HAITMBAHUS

0) CONPOTUBIICHUE 3aeJaHUIO0

B) YBEJIMYUTH ITOBEPXHOCTH TEIIIOOOMEHA MO IIITHUITHUKA

46.OCHOBHBIM 3JIEMEHTOM MOJAIIUITHUKOB KaYeHUs SIBJISIeTCHA
a) KOpItyc

0) Tena KaueHUs

B) cermaparop

47.]IBe mepBble HU(PPHI CHPaBa B MAPKHPOBKE MOAIIUITHUKOB KauyeHUsI
0003HAYAIOT

a) BHYTPEHHUI AUAMETP

0) TUN NOJUIUITHUKA

B) CEpHUIO THaMETPOB

48.Tena kaueHUs M KOJIbLA NOAIMIHUKOB KAYeHHSs BbINOJHAIOT U3:
a) MJIACTMACChI

0) XpOMHUCTBIX CcTalIeh

B) OpOH3BI

49.¥Y cjioBUE TPUTOHOCTH MOJMIUNMHUKOB KaYeHU sl

a) Crppaa < Crmma5
6) Crppac 2 Cr
B) Re: Ra* KG* KT

Tema 11. My¢TbI

50.Ha3nauenue Myt
a) U3MEHEHNE HalpaBJIeHUs BpallleHUs Baja
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0) nepenaya BpaIlaroIIEero MOMEHTa 0€3 U3MEHEHUS €r0 3HaUCHUs HallPaBJICHUS
B) U3MEHEHMS BPAIIAIOIIEr0 MOMEHTA

Tema 12. HepazbemHbIe COeIMHEHUSA

51.Kakmue coeqnHeHus SIBJSIIOTCA HEPa3beMHBbIMHU
a) pe3b00BbIE

0) IITTOHOYHBIC

B) 3aKJICTIOYHBIC

Tema 13. PazbeMHBbIe coeIUHEHUS

52.Kakue 1eTajid He OTHOCSAT K CTAHJIAPTHBIM KPeneKHbIM
a) 00JITHI
0) BUHTHI
B) I'BO3/I1

53.1lImoHoYHbIE COeTUHEHUST COCTOAT HU3:
a) Baja, MIMOHKHU, CTYIHUIIbI AeTaIH

0) LIMOHKY U JACTAIH

B) BaJIa U IITIOHKHU

54.Kakux He ObIBaeT MIMOHOK
a) MPU3MaTHYECKUX

0) CerMEHTHBIX

B) KPYTJIBIX

55.I1puzmaTnyeckue NIMOHKH MPOBEPSIOT MO YCJIOBUIO MPOYHOCTH
a) Ha cpe3

0) Ha cMmsITHE

B) Ha CpE3 U CMSATUE

Kuro4 k uTOropomMy tecty mo aucumivinbe «/leraau mammn

Tema 1. OcHOBHBIE IOJIOKEHUSA
1. a)
0)

©CoOoNOhWDN
oo
N
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Tema 2. O0mue cBegeHNs 0 Mepeaavyax

11.8)
12.06)
13.a)
14.6)
15.a)
16.a)

Tema 3. @puKkuMoHHBIE NTEPeAaYu U BAPHATOPbI
17.06)
18.a)

Tema 4. 3y0uartbie nepexaqu
19.6)
20.a)
21.a)
22.6)
23.0)
24.a)
25.0)
26.0)
27.B)
28.a)
29.a)
30.a)

Tema 6. UepBsiuHbIe nepeaavyu
31.6)
32.B)

Tema 7. O0iue cBeieHUs 0 PeAYKTOPax
33.a)
34.6)
35.a)

Tema 8. Pemennble nepenauu

36.0)
37.B)

Tema 9. Ilennble nepexauun
38.a)
39.a)

Tema 11. Bajsl u ocu
40.a)
41.8)
42.a)
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Tema 12. Onopsl BaJIOB U oceil
43.0)
44 B)
45.a)
46.0)
47.a)
48.0)
49.a)

Tema 13. My 11
50.0)

Tema 14. HepazbemHble cOeIMHEHNS
51.B)

Tema 15. Pa3beMHbBIe COeITMHEHHS
52.B)
53.a)
54.B)
55.0)
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METOIUYECKHUE YKA3AHUSA

10 BBITMIOJTHEHHUIO JIA00PATOPHO-TIPAKTUYECKHUX 3aHATHI
no aucuumiaune OI1.07.02 deraau MamuH
s cnenuagabHOCcTH 15.02.01 MoHTAaX M TeXHHMYECKAS IKCILIyaTAlUSA
NMPOMBIIIJIEHHOT0 000py10BaHus (110 OTPACJISIM)
(0a3oBasi MOATOTOBKA)

ABTOP:

NnpenoJaBare/ib ClelIuCuuILInH Kpynununa TaTbsina AHjpeeBHA
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HHOACHUTEJBbHAA 3AIINCKA

Meroanueckue yka3aHus 1Jisl BBIMOJTHEHUS MPAKTUYECKUX U JTAOOPATOPHBIX
paboT no nucuuIuHe «Jletanu Malmuey npegHa3HauyeHbl AJid CTYJIEHTOB OYHOU U
3a0uyHOM ¢dopMm oOydeHus crnenuanbHocTu 15.02.01 MoHTax W TexXHUYECKas
AKCIUTyaTalMsl TMPOMBIIICHHOTO 000pYy/I0BaHUS (IO OTPACIsIM) (6a3oBas
MIOJITOTOBKA)

JIJIsl TEXHUKOB-MEXaHMUKOB, OOCITYKUBAIOIINX MEXaHUUECKOe 000pyT0BaHHE
J000r0 BUA, U3YYEHHE ATOW JMCLMIUIMHBI U TMOJyYEHHE HABBIKOB BBINOJIHEHUS
NPaKTUYECKUX U J1a0OpaTOpPHBIX padOT HMMEET MNEPBOCTEIIEHHOE 3HAYEHUE.
BrlnonHeHHEe MPaKTHYECKUX U Ja00paTOPHBIX pabOT MPOBOJUTCS MOCTEIEHHO IO
MEpe M3YyYECHHsS TEOPETUUYECKOTO MaTepualia U ABJISETCS MPAKTUYECKUM
MOATBEP)KICHUEM YCBOCHHOTO Matepuana. [Ipaktudyeckue u JabopaTOpHbIE
paboThl BKJIIOYAIOT B ceOsl HEOOXOAMMBIE CXEMbl, pacueTHbie (OPMYJIbI U
MCXOJ/IHBIE JTaHHBIC.

BrlnonHeHre MPaKTUYECKUX U JIa0OPAaTOPHBIX PabOT MO3BOJIAET YIITyOUTH,
3aKpENUTh U MPOBEPUTH 3HAHUS IO MpeAMETy «JleTanu MallvH» U UCMOJIb30BaTh
METOJMKH PACUYETOB JUIsl BBITIOJIHEHMS MPAKTUYECKUX padoT, clade 3a4eToB I10
muctuiinHam  «Jletanu mammna», «TexHomoruueckoe oOopynoBanue». Ilocne
OCBOEHHMSI TEOPETUYECKOr0 MaTepHalia, BBIMOJHEHUS JIa0OpaTOPHO-NPAKTUYECKHUX
3aJJaHAN BBITOJIHSETCS KYpPCOBOM TMPOEKT COTJIACHO BBIJAHHOM KMHEMATHYECKOU
cXeMe MpUBOJIA. BhIMONHEHHE KypCOBBIX U JAMIUIOMHBIX MPOEKTOB, CIOCOOCTBYET
Pa3BUTHIO CAMOCTOSITEIBHOCT U TBOPYECKOTO MBIIIUICHHS, YMEHHIO MTOJIb30BATHCS
CIIPAaBOYHOM M TEXHUYECKOU JIUTEPATYPOHU.
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10.

COJIEP’)KAHUE
[IpakTueckoe 3ansitue Nel

CocraBieHuE KHHEMAaTUYECKUX CXEM MO YepTexKaM
[IpakTueckoe 3anstue No2

OHpC,ZIeJIGHI/IG KHHEMAaTUYECKUX U CUJIOBBIX COOTHOIIICHUM
MHOT'OCTYIICHYATOI' O IIPpHUBO/IA.

JlabopaTtopHuas paboraNel.

N3yueHue reoMeTpuuecKux napaMmeTpoB 3y0uaTbIX KOJIeC.
[IpakTueckoe 3ansatue Ne3

PacueT mummHIpUIECKON nepeaayr Ha KOHTAKTHYIO IPOYHOCTh U
n3ruo.

[IpakTueckoe 3ansitue No4

KuneMatndeckuii 1 reOMEeTpUYCSCKHI pacdeT 3yOuaThIX mepeaay.
OrnpeneseHue yCUIUM B 3allCTNICHUH 110 MOMEHTY Ha BEJIOMOM
BAITy.

JlabopaTtopHas pabota Ne2

N3yyeHne KOHCTPYKIMU YEPBSIYHOTO PEAYKTOPA.
[IpakTueckoe 3anstue NeS

N3yyeHue KOHCTPYKIIMHU U pacyeT Bajia peayKTopa.
[IpakTueckoe 3anstue Neb

PacueT moAIIMITHUKOB CKOJILKEHUS Ha U3HOCOCTOMKOCTD U
TEIJIOCTONKOCTD.

[IpakTueckoe 3ansitue No7/
Pacder Ha JOATOBEYHOCTH MOIIUITHUKOB KaueHUSI.
JlabopaTtopnas pabota Ne3

N3yuenne KOHCTPYKITMHU U TIOJJO0OP OCHOBHBIX TUIIOB MY(T.

20

25

28

34

35

38

41

47
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IIpakTnuyeckoe 3ansaTue Nel

YUreHne cxeM H pacyeT KHHEMATHYECKUX MAPaMeTPOB (PPUKIMOHHBIX,
3y04aTbIX, BAHTOBBIX, YePBAYHBIX, HEMHbIX Mepeaay

He.]'[b paﬁoTbI: Hay‘II/ITBCH YUTAaThb KHHCMAaTHYCCKHUC CXCMbBI U I10 CXCMC
OoIIpCACIIATE KHHCMATHYCCKHUC ITaAPaAMCTPHI.

OO01ue cBeeHUs

B crankax u mammHax ABMKEHUS paOOYMX OPraHOB OCYILIECTBISIOTCS C
NOMOIIbIO  TpUBOAOB.  Ilpugodom  Ha3zvieaemca  mexanusm  (cucmema
MEXAHU3MO8), nepeoarowiuil  OGUdCceHue om UCMOUYHUKa Osuxcenusn (
IneKkmpooguzamens, 0guzamens GHympeHHe20 C20PAHUA) K MOMY UIU UHOMY
0p2amny CmaHka.

JIBrokeHue pabouMx OpraHoB, Kak IMpaBUJIO, BpalaTelibHOE WM
noctynareiapbHoe. llepBuuHOE JABMKEHHE TMPUBOJIOB BCET/la BpalllaTelbHOE.
BpamatenbHoe ABUKEHUE TMEpPENaeTCs C IOMOIIbI0 PEMEHHBIX, 3yOYaThIX,
LEMHBIX, YEPBAYHBIX W Apyrux nepenad. Ilepeodaueii nazvieaemcsa mexamusm,
nepeoarwiuil u nPeoopayrouiuIl 08UMNCEHUE OMm 00HO20 INEMEHMA K OPy2oMmY.

JInst  oCymIeCTBIIGHUSI TOCTYyNaTEIbHOrO (MPSIMOJIMHEHHOTO) JBHXKEHUS
HEOOXOJIMMO MpeoOdpa3oBaTh BpalllaTeIbHOE JBUKEHHUE B IMOCTyNaTeIbHOE MpHU
IIOMOIIA COOTBETCTBYIOIIUX II€pead M MEXaHU3MOB: BUHTA C TalKOH, PEEUYHOU
nepeaayu, KpUBOILIUITHO-IIATYHHOTO MEXaHU3Ma U T.]I.

CosoKynHocmb 6cex nepeoay npueooa u3zodparcaemcsa 6 e6uoe e20
Kunemamuueckoui cxemsl. OHa TIPEACTABIISCT B Pa3BEPHYTOM Ha IIOCKOCTh U
VIPOIICHHOM BHJIC B3aUMHOE PACIIOJIOKCHHE OCHOBHBIX 3JICMCHTOB Iepeaad
IPHUBOJIA, MOKA3BIBAET BO3MOYKHBIC TMOJIOXKEHHUS Ka)KJIOTO M3 ATHX JJIEMEHTOB M
NyTH Tepefadd JBIKECHUS OT IEPBOrO0 B KHHEMATHUYECKOH IIEMU DJJEMEHTa K
MOCIICHEMY .

S u - OcHOBHBIE
HOHMCHOMHHC 0603xaueHue HanmeHosanune OBo3aHauCHHE 6
Ban, och; cTepxens H . r) peevHas (obiuee % ODO3HATCH
T. I — obosHayenue Ge3 yToy- LA s
HeHUs THTa 3ybben)
Moaumnuuk: E(il: SJICMCHTOB
a) CKONBXKCHUS PAlH-|  eeremmees Tepenaua: B
UIbHBIA U a) TUIOCKMM peMHeM,
|orkpurran €B} KAHEMaTHY
6) xauenus pamHaIb- ol eCKUX

HbI (oOwee obo3naye-
HHe)

Mydra ynpyraa (ana-
CTUYHOE COCIHHCHHE Ba-
JIOB)

Myéra cuerienHns:

a) KyJauykoBas OfHO-
CTOPOHHSIH

$:_—_‘$ cxemax

e ——

6) uensio (obwee| A .
obo3HayenHe 6e3 yrTou- -(——L:P—- <
HEHHS THIIA L{EITH) T

St

3.

o1



Tepenaya 3ybuaras:

a) MaMHApWYIecKan {c
NpAMBIMHE 3yGesIMH)

6) xouryeckas (c npsA-
MBIMH 3YGbsIMMH)

B) uepBAYHAaA C HWIKH-

TMNepenaya 3ybuaras:

a) pMnMHApHYeckas {(c
npAMBIMK 3yGEaMH)

MBIMH 3yGbsiMM)

B) YepBAMHAA C LWIMH-

o o

APYMECKHM HYEPBAKOM = 3= | apimeckim sepBaKoM

AN
-EE@E- N |

D)IToanucats HOMEpa MO3UIIUN

E 6) xoHHyecKas (c npA-

€

~
«_!__
~—

I11-
IV-
CryneHtaMm mpejuiaraercsi OTBETUTh Ha BOIPOCHI
MpenoaaBaTess:
1. VYcinoBHble 0003HAYEHUS DJIEMEHTOB B
KMHEMAaTHYECKUX CXEMaX:
- Ban, ocb, cTEpXKEHb U T. 1.
- [logmmnHuky (KauyeHus, CKOJIbKEHHS)
- Koneco npsimo3y00e HUJIMHAPUYECKOE
- Koneco koco3y0oe HIMHAPUUIECKOE
- Koneco konnueckoe
- Kosieco uepBsiuHOE
- My®ThI crieruienus
- Ilepenaua pemMHeM (peMeHHas)
- Ilepenaua nensto (LiemHas)
- DnekTpoaBUraTesab (MOTop)

2) OOBSACHUTHh KHHEMATHYECKYIO CXEMY U 3alMcaTh OCHOBHBIC TTApaMETPhI
npuBoja (B 0011IEM BUIE):

- IEpeIaTOYHbIE YKCIIa MO CTYIECHIM U o011ee nepenarounoe yucio npusosa (Ui,
U06m)1

- obmee ki npuBoza (Gi, g06m)

- yrioBble ckopocTH Ha Baiax (W),

- Bpararomnme MoMeHThl Ha Banax (Tj),

- mepeaaBaeMbie MOITHOCTH Baamu (P;).
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HUcrounuku nHpopmanum:

1. Kyxmun H.I'., Kyknuna I'.C. [letanu mammx
2. [1.®. lynaes, O.I1.JIennkoB KypcoBoe MpOEKTUPOBAHKE JIETATIEN MAIIMH
3. erin6mut A.E. KypcoBoe npoekrrpoBaHue aeTaei Mammm» (ctp.11-49)
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IIpakTuuyeckoe 3ansaTue Ne2

OmnpeneneHue KHHEMATHYECKUX U CUJIOBBIX COOTHOIIEHUI
MHOTOCTYIIEHYATOr0 MPUBO/A

Ileab padoThHI:

1. V3yuuTh mOCIIEI0BATENHHOCTh BHITIOJIHEHUSI KHHEMAaTHUYECKOTO pacyeTa
MPUBOJIA.

2. O3HAaKOMUTHCS C MPUMEPOM KHHEMATHYECKOTO pacueTa MprUBOJa.

3. BBINoJHUTH KHHEMATUYECKHUM pacyeT MPUBOJIA JJIs1 MHIWBUIYAJIbHOTO
3aJIaHUsL.

[IpuBO# COCTOMT W3 DIIEKTPOABUTATENS MOIIHOCTBIO Ppg ¢ yrimosou
CKOPOCTBIO Baja @;p U ABYXCTYNEHYATOW IEpeAauyd, BKIIOYAIOLIEH PEAYKTOp U
OTKPBITYIO Tepenavy, XapakTepUCTHKH 3BEHbEB KOTOpou (0 wim Z) 3aaaHbI
VYrioBasg CKOpOCTh BBIXOJHOIO (TPEThEro) Bajla MPUBOJA wppix- 1 pedyercs
OIIPEENINTD:

a) oomee KII/l u nepenarouHoe OTHOLIEHUE IPUBOJIA;

0) nepeaaToyHOE YUCIIO PEAYKTOPa;

B) MOLIHOCTH, YIJIOBbIE CKOPOCTH M BpaIIAatOIINe€ MOMEHTHI JIJIsl BCEX BaJIOB.

Kpome Toro, cienyer nath XapakTEpUCTUKY HPUBOJA M €0 OTAEIbHBIX
nepenad. [Ipu pacuére mpuHSTH CleAyIOUIMe 3HauY€HUs Kij mepenad (¢ ydyétom
NOTEPh B MOJIIMITHUKAX):

Tun nepenaun 3akpeitas  |OTKpbITast
3y0OuaTas uIMHApUIeCcKast 0,97 0,95
3y0OuaTasi KOHUJecKast 0,96 0,95
Hermnas - 0,92
Kmropeménnast - 0,95
Uepssiunast 0,72 -
Myta coequHUTETEHAS 0,98 0,98
[Tapa moaImMMITHIKOB 0,99 0,99

Jlanubie 11t pacuéra B3sITh U3 Tabmuibl 1 1 Ha pucyHke 1

Tabmmna 1 — MUcxoaHble JaHHBIE

Ne 1 2131415 6 718191011 |12 |13 |14 | 15| 16 | 17 | 18
BapHaHTA
Ps, ket |18(23(41(62(35/19(26(32(40(15|3,7(28|45|50|55]|36131|25
N3, 100 | 50 | 65 | 50 | 50 | 110 |60 | 80 | 90 | 75| 120|130 (100 | 85 |130| 90 | 85 | 55
00/MHH
Necxemsr | 1 2131415 6 7181|910 1 2 3 4 5 6 71 8
Ne 19 |20 |21 (22|23 |24 |25|26 |27 |28 |29 |30 |31 32|33 |34 3|36
BapHaHTAa
P3, ket | 201(28|45(42(45|139(36(22(30(25|37({38|35(40|45|26 21|35
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nz, 110 |55 | 75 |60 | 70 | 90 | 60 | 85 |95 |85 | 110|120 | 95 | 80 | 120|100 | 80 | 75
00/MUH
No cxeMbl 1 2 3 4 5 6 7 8 9 |10 1 2 3 4 5 6 7 8

Pucynok 1 — Kunemarnueckne cxembl IpUBOJIa
Bce BemonasieM Ha nuctax A4 B 3JEKTPOHHOM BHje. DTa paboTa HUICT B
noamuBKy. Kak pemars gaH npumep pacuera U uCTOUHUKH uHopManmu. CBorO
CXEMY 3apUCOBBIBAaEM, yKa3blBaeM 00O3HaueHHs Ha cxeme: 1-..., 2-..., 3-..., 4-...
A TaxXxe 3arnoJiHIeM KUHEMaTHYeCKYI0 CXEMY, Kak B IIPUMEpe pacyeTa.

Ilpumepul peuuenusn
KunemaTuveckuii 1 CMJI0BOM pacyeT NPUBOAA € KOCO3yObIM
HWIHHAPUYECKUM PEAYKTOPOM M LIEIHOM nepeaavei

S7




Plzpm;

N1=Nye
111 Ug»n. | lel
— o [— - —- _/ L s¢-
1T P2T2 1
N2
G- e =G0
PSTSJ_

N33

Pucynox 1 - Kuaemaruaeckas cxema npuBoja (P3;=4,5xBT, N3=120 06/MuH)
1. OnpenenseM TpeOyeMyt0 MOIITHOCTh Pab0OYeit MaIIUHbBI

_ b

7706144

P

mp

2()6 7706144 = 77.\4 '773.)1. .772”'”' '771;.}'1.
n, —Kno mygmul
n,, —kno 3ybuamoii nepeoayu

n,, —Kno napel NOOWUNHUKOB

Nyn. —KNO yennot nepeoaiu
n, =098
o =097 (1) ma6n1.1
n,, =099
Myn =095
Mosy, = 0,95-0,97- 0,99%-0,98=0,89
mp — 4—59 =5,06 xBm.
2.IlppHNMaeM npenBapuTeIbHO MEPeIaTOYHbIE YUCTa
o Zg}(l)ma@z.l.z

OO6miee nepegaTouHOE YUCTIO
Uoﬁm = U3.)7. .Uu.n = 4.3 :12

3.OnpeaenﬂeM JaCTOTY BpallICHUS BXOAHOI'O BaJia
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n, =U;, ny=12-120=1440 06 | mun.
I1o nonyuennvimOanHbIM (ngx =1440 06/ mun., P, , =5,06 KBm) gvibupaem

anekmpoosueamens 112M 4 /1432 co credyowumu oannvimu .

n,, =1432 06 | mun.

(1)ma612.19.28
P, =55kBm

4.0HpCI[€J'ISI€M HCﬁCTBHTeHBHOC nepecaaToIYHOC YUCJIO IIPUBOJA
Uogu=Ns /Ng =1432/120=11,93

5.Pacnpez[enﬁeM MepPCaaTOYHBLIC YK CJIA 110 CTYIICHAM

U3.”. = 4
U,
u,, = 9B _5qg
SV 4

3.n.

6.0npenenﬂeM YIIIOBBIC CKOPOCTH HA BaJlaX

i, 3141432 0
30
0= 14988 a0 4700
u, 4
0, =22 23147 1557
U, 298
7.0mnpenensieM Bpalllaloliie MOMEHTHI Ha BaJlax
Ps 55-10°
T, =22 =222 _367H - m
w, 149,88

T,=T,-U, -7,, 72w 1, =36,7-4-0,97-0,99% -0,98 = 136,76 H - 1
Ty =T,-U,, 1,z =367-1193-089 = 389,67H - u

8.0mpenensem nepegaBaeMble MOIIHOCTH
P, =P, =55 kBm

P,=n,, 0w 1, P,=097-0,99%.098-55="512 kBm
P,=P, 1, =55-089=49xBm

KunemaTuyeckuii 1 CMJI0BOM pacueT NPUBOAA € KOCO3yObIM
HWIHHAPUYECKUM PEAYKTOPOM U PeMEHHOM nepeaaven
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pIx

n, P, T,

o - omE

Pucynok 1 — Pacuetnas cxema npusozaa
P3; =2,6xBt

N3 =10000/Muu

1. OnpenensieM TpeOyeMy10 MOLITHOCTh paboueil MalllMHBI
P3

P —
7706 uj.

mp

TAC Poom.= Ypr. * Psm. " Ym. -~ 1:]2r1.n.
Dp.n — KOOPULIUEHT MOJIE3HOTO AEHCTBHS pEMEHHON IIEpeIadun
s.n. — K.ILJI. 3y0OUaTOM mepeaadn
Dy, — K.JIL.JI. My THI
Q.. — K.ILJI. TIAPBI MOJIITAITHUKOB KaUeHUS
1p.n =0,97
Do, =0,95
ny. =0,98 (1) Ta6a.1.1
Dun =0,99
Doow = 0,97 - 0,95 - 0,98 - 0,992 =0,88
P, =20 _295¢m
0,88
2. [IpuarMaeM npeBapuTEIIbHO MepeIaTOYHbIC YHCIa

U;»=4,0
Upn=2,5 (1) Tabm. 1.2
OO6m1ee nepegaTouHOe YUCTIO
Uosw= Usn - Upn =4,0 - 2,5=10
3. Onpenensem 4acTOTy BpallleHUsI BXOJIHOTO Bajia
Nex = Uoe, * N3 =10 - 100 =1000 06/muH.
[To momyuennbiM naHHBIM (Prp=2,95 kBT, Ng= 1000 06/muH.) noaoupaem
anektpoasuratensb (1) tadn. 18.36 co cnemyromumu nanabiMu: 112 MA 6/950
P=3,0 kBt; n;=950 06/Mun
4. Ytounsiem o01iee nepe1aToqHoe YMCiIo

n 950
Ugow= % =—-=95
oo T 100
5. PaCHpCI[eJI}ICM NnepeaAaTOYHbIC YUCJia 110 CTYIICHAM
U,,=4,0
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Upn= —22 =22 _24
PPu. 40
6. Ol'[peI[eJISICM YIUIOBBIC CKOPOCTH HA BaJlaX
wl:H'n :H950 =99,48 C-l
30
o, =2 9988 _ 4145 1
u, 24
o, =22 A5 106 o1
U, 40
7. Ol'[peI[eJISICM Bpallaromue MOMCHTLI Ha BaJlaX

3
T, =955. Loe _ g 55.30-10
n()e
T,=T,-U,, 7,7, =302-2,4-095-099 = 68 u
T,=T,-U, -5, -7, -1, =68140-097-0,99-098 = 2563u-

8. Onpexnensiem nepeaaBacMble MOIITHOCTH
P, =P,, =3,0xBm

P, =P,-7,,7,, =30-0,95-0,99 = 282xBm
P, =P,-7,,, =3,0-0,88 = 2,6xBm

=30,2 H-m

KunemaTtuveckuii 1 CHJIOBOM pacyeT NPUBOJA ¢ YePBAYHBIM PEIYKTOPOM U
LeIHOM mepeaaven

Pucynok 1 - Kunemarnueckas cxema NpuBOJA C OTKPBITOM LEMHOM MTepeaayei:
1 — depBsik; 2 — YepBAYHOE KOJECO; 3 — BEIyIas 3Be3/109Ka [EMHOMN
nepeaaud; 4 — Benomas 3Be3/10UKa [IeMHOW repeaadn

Hcxonnbie nannpie: Pz = 5,9kBT — MOIITHOCTH HA BBIXOAHOM Bajly NIPUBO/IA;
Ng = 68 006/MUH — YKCII0 0OOPOTOB BBHIXOIHOTO BaJja.

1. OnpenensieM TpeOyeMyt0 MOIITHOCTh paboyeii MaIIHbBI
7706144 = 7714.;1 ’ 775;1 /A nq.n

Nun. - KII/I nenxoit nepenaun
Nun - KIIJ{ uepBsiuHOM nIepenaun
Non - KITJI napsl DOAMMITHAKOB
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Nu - KIT mydTsI

n,, =095
n,,=09  (1)Taba.1.1
nnn = 0’99
n, =098
770614; = 0’95 0a98 ’ 01992 : 0,9 = 0,82
Prp :A,KBWI
06wy
59
Pyp = 082 =7,18xBm

2. HpI/IHI/IMaeM MMpCaABApPUTCIIbHO IICPCAATOYHBIC YN CJIa

u,, =10

U, - 615}(1)11’106]1.1.2.

OO011€ee mepeaaToYHOE YUCIIO
anm = Uu.n 'Uu.n’
U_ =10-65=65

06wy

3. OnpeiesisieM 4acTOTy BpalleHus BXOIHOTO Baja
n,=n, U, 06/ mun

n,, =68-65=442006/ mun

[To monmyyeHHbIM TaHHBIM ( P,, = 7,18«xBm; N_ = 442000/MUH) IpUHUMaEM
anektpoasuratenb AP 112M2/2895 co cnegyromumu TaHHBIMU:
P, =715kBm
(2)ymabn.24.9.
n,, = 289506/ mumn

4. YTouHseM oOliiee nepeaTouyHoe Yuciio
n

u, =%

obwy n3

o= 2895 _ 4257

“ 68
U, =10
U
Upn =—24 = 4257 _ 4,257

U 10

y.n

5. OmpepensieM yriioBble CKOPOCTH Ha BajlaX M YKCJIO 000POTOB KaKIOTO Bajia
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Tn,
o, = :3—0",pa0/c

06

7-2895
®, =
30
n, =n,, = 289506/ mun

=303paolc

a)Z:&,paO/c

u.n

@, = % =30,3paolc

. n, 2895
2 U

= 289,506 | mun

u.n

@,
W, =

, paol c

o, =22 _712pa0]c
27 4257 pa

n,=n, =6806/mun

6. OnpenensieM BpalarIme MOMEHTHI Ha Bajax

P, 718-10°

nm;

T,=T,-U, -7, n., n,=2369-10-09-099°-0,98 =204,75H - u
Ty =T, 7,5, "YU, = 2369-0,82-42,57 =826 96 H - u

T,=9,55—"" =955. =23,69H - u

obwy

7.0npenernsemM nepeaaBacMble MOIITHOCTH
P = Pmp =718xBm
P,=P,-n,, N1, =718-09-0,99-0,98 =6,21xBm
P,=P,-n,, =6,21-095=59xBm
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1.1. Pexomenayembie 3Hayenus: KILJ

Tun nepegayy, 3B€Ha KWHEMATUYECKOM LieNH n
TquaTaﬂ (c onopamu, 3akpsiTas):
UMJIMHApPHYECKas 0,96 ... 0,98
KOHUYecKas 0,95 ... 0,97
[InaHerapHas (3akpbiTas):
OHOCTYIEeHYaTas 0,95 ...0,97
JBYXCTyrneHu4aTas ’ 0,92 ... 0,96
YepssuHas (3akpbiTad) Mpu nepeaaToMHOM
yuche:
cB. 30 0,7..0,8
cB. 14 5o 30 0,75 ... 0,85
cs. 8 no 14 0,8..0,9
PemeHHas (Bce THUMbI) 0,94 ... 0,96
IlenHas 0,92 ...0,95
My¢Tta coeanHutenbHas 0,98
[Mopmmunuuky kaueHus (oAHa napa) 0,99

1.2. PexomeHayemble 3HAYEHHSA NePeJAaTOYHBIX YHCE nepeaay

Bun nepenauu TBepnocth 3y6beB IlepenaTouyHoe
yucno u*
3yOuaTas UHITHHAPUUYECKAS:
THXOXO/IHasl CTyMNeHb <350 HB 2,5...5,6
BO BCeX peaykropax (ut) 40 ... 56 HRC 2,5..5,6
56 ... 63 HRC 2.4
OBICTPOXOAHAA CTYNEHb B <350 HB 3,15..5,6
peayKTOpax no pasBepHY-| 40 56 HRC 3,15..5
TOM cxeme (ug)
56 ... 63 HRC 2,5...4
OBICTPOXOJ{HAs CTYIEHb <350 HB 4...6,3
B COOCHOM penyKTope (ug) 40 ... 56 HRC 4..6,3
56 ...63 HRC 3,15...5
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IIpodonxcenue mabn. 1.2

Bun nepenayu Teepaocts 3yObeB [epenarouxoe
qucio u*
Kopobka nepenau Jrobas 1..2,5
Konudeckas 3yOuaras Jlrobas 1...4
Yepssiunas - 16 ... 50
enHas - 1,5 ...
PemeHHas - 2.3

*Hepenaroqﬂue OTHOWICHUA KHHEMATUYECKUX Map i BCEX TUIIOB I1€-
peaa4d 6y11€M YCJIOBHO Ha3bIBaTh MEPEAATOYHBIMH YHCIaMH U 0003Hauarh u.

19.28. TexHuueckne 1aHHble ABHrartejei cepun AUP
~ (4HCIHTEIbL — THII, 3HAMEHATE/Ib — ACHHXPOHHAN 4acTOTa

BpameHusi, Mun")

MoiHoOCTD CHHXPOHHaﬁ 4acToTa, MMH-l
P, kBt
3000 1500 1000 750

0,37 - - 7146/915 -

0,55 - 7144/1357 71B6/915 -~

0,75 7142/2820 | 71B4/1350 8046/920 | 90148/705
1,1 71B2/2805 | 8044/1395 8086/920 | 90LB8/715
1,5 8042/2850 | 80B4/1395 90L6/925 10028/702
2,2 80B2/2850 | 90L4/1395 100L6/945 | 112MA8/709
3 90L2/2850 | 100S4/1410 | 112MA46/950 | 112MB8/709
4 10052/2850 | 100L4/1410 | 112MB6/950 | 13258/716
5,5 100L2/2850 | 112M4/1432 | 13256/960 | 132M3/712
7,5 112M2/2895 | 13254/1440 | 132M6/960 | 16058/727°
11 132M2/2910 | 132M4/1447 | 160S6/970* | 160M8/727°
15 16052/2910' | 16054/1455% | 160M6/970° | 180MB/731
18,5 160M2/2910" | 160M4/1455% | 180M6/980° -
22 18052/2919' | 180S4/1462° - -
30 180M2/2925" | 180M4/1470" - -

HUcroynuxku nHpopmanum:
1. A.E.llein6aut «KypcoBoe npoekTupoBanue aeraneid Mamuny» ctp.40-49

2. Kykmun H. I'. u ap. leranu mamms ctp.89
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JlaGoparopHnasi pabora Nel
N3y4yenne reoMeTpuYeCKUX NAPAMETPOB 3y0UATBIX KOJIEC

Ileanb DﬂﬁOTbI: IMPAaKTHYCCKHU O3HAKOMUTHCA C MECTOAAMH U3MCPCHUA U

BBIYHCJICHUA OCHOBHBIX I1apaMCTPOB 3}’6‘-IaTBIX KOJICC.

Oo6opyaoBaHue:

1. 3yGuatoe Komeco;

2. llltaHTeHIMPKYIb,

3. JluHelika;

4. CrnpaBouHble TaOIUIbl OOO3HAYEHUS CTAaHJAPTHBIX MOJIYyJeH 3yOuaThixX
nepeaay.

Ilopaoox padomuwi:

1. Omnpenenuth mapameTpsl 3y0uaToro kojeca (CuuTaTh 40 COTHIX J0JIEH)

Ne HaumeHnoBaHnne napaMeTpoB KoJjeca O06o03Ha4yeHne Cnoco0 onpeneneHust PesynbTarthl
1. | Yucnao 3yObeB Z N3mepennem
2. | Ulupuna 3ybuaroro xoneca, MM B N3smepennem
3. JuamMeTp CTymuIsl, MM Der N3mepennem
4. | JlnuHa CTyIHIBL, MM Ler N3mepennem
5. | [luametp oTBEepCTHUS O] BaJl, MM d N3mepennem
6. | [Auamerp nenurtenbHON OKPY>KHOCTH dw N3smepennem
1. JnamMeTp OKpy>KHOCTH BBICTYIIOB, MM da N3mepennem
8. Motyiib 3alleIUIeHuUs, MM m = dw/z Brlunciaenuem
Mopyns 3auemnenust no F'OCTY, mm Oxpyrimuth 10
9. m CTaH/IapPTHOTO B OOJIBIIYIO
CTOpPOHY 1O Ta0.(CTp.2)
Y TO4YHEHHBI JUaMeTp OKPYKHOCTU d. = m(Z+2)
10. BLICTYTIOB, MM Brraucnennem
11. | AuameTp OKPY>KHOCTHU BIAJHH, MM dr =m(Z-2,5) | Beruuciaenuem
12. | JluaMeTp ACTUTEIbHONW OKPY)KHOCTH, MM d=mZ Brruucnenuem
13. | Llar 3anermieHns, MM P=nm Brraucnenvuem
Bricora 3y06a: Beruucnenunem
ha=m
I'onoBkH 3y6a, MM
14, hs=1,25m
Hoxxkwu 3y6a, Mmm
h = heth,
[TonHas BeICOTA, MM
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3HaueHHe MOAYJisA mepesayd m (MM), MOJIyYEHHOE pacyeToM, OK-
pyrstoT B 60/BLIYIO CTOPOHY OO CTAHAAPTHOrO H3 psJa Yuce:

Pan 1, mm ... 1,0; 1,25; 1,5; 2,0; 2,5; 3,0; 4,0; 5,0; 6,0; 8,0; 10,0
Pan 2, mm ...1,125; 1,375; 1,75; 2,25, 2,75; 3,5; 4,5, 5,5, 7,0; 9,0

[Tpu BbI6OpE Moayns 1-#t psana cnexyer Npeano4YnuTarb 2-My.

dq

fx45° fasslhe
r% b “ 7 %f
i .
¢ " KA (s ~—
R
’-—R- pr——

der

"l ;t—' ler

ler =by b -

Pucynox 1 — IIpocreiimue hopmbl 3y0UaThix KoJiec

HUcrounuku nHpopmanum:
1.Kyxmuu H.I'., Kykmuna I'.C. Jleranu mamus. I'nasa 9,10

2.A.E.leiin0nut «KypcoBoe nmpoekTupoBaHue Jetanei Mmammay ¢.174 ta6.10.2

67



Pemuthb 3apaum co BceMu GopMyIaMu M TOACTAHOBKOM LMpp

3anaHne 110 TEME. «3V6‘13Tble nepeaavm) (I — HOMEP 10 CIHUCKY)

Bapuanr 1

OnpeneauTs NeMUTENbHBIC JHAMETPHI IIECTEpHU M 3yOuaroro koieca dimdy,
qucio 3yObeB 3y0UaToro kKojeca Z;,

MEXOCEBOE PACCTOSIHUE ay, €CJAM U3BECTHO, YTO MOAYJbh 3yObeB m=4 MM, YHCIIO
3yObeB IIECTEPHU Z1 =22+,

nepeaToyHoe YUCio nepeaaun U=4,

Bapuanr 2

OmnpenenuTh JeUTENbHBIC TUAMETPhI IECTEpPHU M 3yOuaroro kojeca diumdy,
MOYJIh 3aleTUICHUS M ¥ TIEPEIaTOYHOE YUCIIO U, €CIIM U3BECTHO, YTO MEXOCEBOE
paccrosiHue mepenaun aw—=200 MM, 4uciio 3yObeB miecTepHH Z3 =20+i, umcio
3yObeB KoJjieca Z, =60+i.

Bapuanr 3
OnpenenuTs nepeaTouHoe YUCiIo 3y0uaToi mepegadu U, 4uciio 3y0ObeB 3y04aToro
KoJieca Zy, MEKOCEBOE PACCTOSIHUE ay, €CJIM M3BECTHO, YTO YacTOTa BpAICHUSA

Beaymel  mecrepuu N; =120+i  mun?, uwacrora  BpalieHHS ~ BEJOMOIO

komeca N;=40+i  mumul, umcmo  3yObeB  mecTepHM Z; =32+,  Momyib

3arensesns m=2,5.

Bapuanr 4

OmnpenenuTh epeaTOYHOe YHCI0 3y0UaTor mepenadyn u, MEeXKOCEBOE PACcCCTOSHUE
aw, 4YacTOTy BpAIICHUS BEIAOMOrO Kojyieca Ny, eClii W3BECTHO, YTO 4YacTOTa
BpamieHuss  Bexymield — mectepHu N3=50+i  mmml, | umcio  3yObes
niecTepHu Z; =28+i, uymcimo 3yObeB 3yOuaroro Kojeca Zp; =112+i, wmomyib

3areruieHus m=3.

Bapuanrt S

OmnpenenuTh JeIUTEIbHBIC THAMETPHI IIeCTEpHU W 3yO4aroro kojeca Oiumdy,
YHUCIIO 3yObeB 3y04aToOro KoJjeca Z;, MEXKOCEBOE PACCTOSHUE Ay, €CIM U3BECTHO,
YTO MOJAYJIb 3yObeB M=2 MM, YHUCIIO 3yObeB ImectepHu Z; =30+, mepemaTodHOE
YuCio nepenadn U=2,5.

Bapuanr 6

Onpenenuth JeIUTEIbHBIC TUAMETPhl IIeCTEpHH M 3yOuaToro koseca diuds;,
MOJTyJTb 3alCIUICHUS M U TIEPEIaTOYHOE YKCIIO U, €CJIM U3BECTHO, YTO MEXKOCEBOE
paccTosiHue Tmepenadd aw=150 MM, 4ucio 3yObeB mecTepHu Z; =34+, 4HUCIIO
3yObeB KoJieca Z; =66+i.

Bapuant 7
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OmnpenenuTpb MepeaTouHOe YUCIIO 3y0UaTol mepeaadu U, Yucjio 3yObeB 3y0uaToro
KoJIeca Zp , MEKOCEBOE PACCTOSHUE ay, €CIM M3BECTHO, YTO YaCTOTa BPALICHHUS
Beaymel mecrepau Ny =200 MuH™ | yacToTa BpalleHUs BeIOMOro Koneca Ny =100

MHH! , 4HCcI0 3yObeB IMIECTEPHM Z1 =32, MOYJIb 3alleIUICHus] M=2,5.

Bapuanr 8

Omnpenenuth nepeaaTOYHOE YUCIO 3y0UaToi mepenayu u, MeKOCEBOE PACCTOSHUE
aw, YacTOTy BpallleHHs BEJOMOro Koiieca Ny, eCcau U3BECTHO, YTO YacToTa
BpalleHus Beayuel mecrepau Ny =180 munt, | uncno 3y6beB mectepuu z; =24+i,
YHCII0 3yObeB 3y0uaToro kojeca Z; =120+1, Moayiib 3anemieHus m=4,

Bapuant 9

OnpenenuTh IepeaaTouHoe YMCI0 3y04aToi Iepenauu U, IeIUTeNbHbINA HaMeTp
mectepHu di, €CIM M3BECTHO, YTO 4acTOTa BPAILICHHs BEIyIUEH HIecTepHH Ni =
400+i MuH?, yacroTra BpamieHHs BemoMoro kojeca N; = 160+i mwuH?, MogynB
3aIeIJICHUS M = 2 MM, YHCIIO 3yObeB Ha BEAyIIeM Kojece Z; = 36.

Bapuanr 10

Onpenenuts aenutenbHbid di, BHENTHUN d. M1 BHYTpeHHUN AuamMeTpsl d) mectepHu
OJTHOCTYNIEHYaTO mpAMO3yO0oil mepenauyu, €Cilu M3BECTHO, YTO MOAYJb
3alleIUICHUS] M=2 MM, YMCJIO 3yObeB Ha BeAylieM Kosece Z1= 30+I.
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IIpakTuyeckoe 3ansaTue Ne3

Pacuer nMJMHAPUYECKOI Nepeaayd HA KOHTAKTHYIO IPOYHOCTh U U3rud
Lenv padomeot:

1. BeiOpaTh TBEpAOCTh, TEPMOOOPAOOTKY U MaTepUal 3y0UaThiX mepeaad
2. OmpenenauTb JOMyCKaeMble KOHTAKTHBIE HAMIPSKCHUS
3. OmpenenuTts J0MMyCKaeMble HaNPsHKEHUs HA U3rH0
Onpeodenumsp:
1. HB; 1 HB;
2. [o]r1 1 [o]r

3. [0]u ¥ [0]

Hcexoonwie oannvie:

PacueTHast cxema coriiacHO BapuaHTa (M3 IpakTUYecKoro 3ansaTus Nel)

Ilopaook pacuema

1. Bribop TBepmoctu, TepmooOpaboOTkKM u MaTepuana Kojec. Jls
PaBHOMEPHOTO0 HW3HAIIMBaHUS 3yObeB U JIydllled UX MpupadaTbiBAEMOCTU
TBepAOCTh ectepHr HB1 Ha3HauaeTcs 6omnbiie TBepaocty koieca HB, Ha 20;

2. OmnpeneneHue  JOMYCKAEMBIX  KOHTAaKTHBIX  HANPSKECHUN  [G]y.
Jonyckaemble KOHTAaKTHbIE HANpsSOKEHUS] TP pacdyeTax Ha MPOYHOCTh
OTIPENICIITFOTCS OTACIBHO /I 3yObeB IIECTEPHU [G ]y M KOJIeca [Gluz;

3. OnpeneneHne N0IMycKaeMbIX HanpsbkeHU n3ruda [6]g. [IpoBepodHsbIii
pacder 3y04aThix nepeaayd Ha U3ruod BBITIOIHSAETCS OTACIBHO /IS 3yOheB
IIECTEPHU U KoJieca JOMyCKaeMbIM HaNPSIKEHUSIM U3ruda [G]r1 ¥ [G]r2.

Hcmounuku ungpopmayuu:

1. Hynae I1.®., JlenukoB O.I1. J[letranm wMammH. KypcoBoe
npoektupoBanue. M.: Beiciias mikona, 1984.

2. [eitn6mut A.E. KypcoBoe mpoektupoBanue aeTayieid MamuH. M.:
Bricmras mkoma, 1991.

IIpumep pacuera

Ucxoanbie nannbie: (IIpuHaTh U3 pacuera KHHEMATHYECKOW CXEMBI)
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7,=175,13H- u - Bpamarmoumii MOMEHT Ha KOJiece
U, =4,0 - mepenaTtounoe Koneco

w, =7,62¢™ - yrnosas ckopocTh Koneca

L,=2000 4. - Bpems paboThl epeiayu (MPUHUMAEM )

1.Be16op Matepuana u TepMUYECKO 00paboTKH

Jns xoneca u mecrepuu craib 40X u Bapuant Tepmooopadotku I (1) Tadu. 2.1

[llectepus — ynydmenue u 3akanka TBY, HRC48...53
Koneco — ymyurnenue HB 269...302; 6, =750 -10° [1a
2. JlommyckaeMble HaNIPSIKEHUS
YucIio UKIIOB IEPEMEHBI HAIIPSIKEHU:

Jlis koneca:
N, =573-w, - L,,
N, =573-7,62-2000=8,7-10°

it mecrepHu:
N, =U, -N,,
N, = 3,245-8,7-10° = 28,3-10°

Yucno HMKIOB NEPEMEHBI HAIPSKEHHM, COOTBETCTBYIOIINE MPEAETy KOHTAKTHOM
BBIHOCJIMBOCTH, omnpenaenseM no rpadguky (1) puc. 2.1.

Jls koneca:
HB,, =0,5(269+302) = 285;N,,,, = 20-10°

Jns mecrepHu:
HRC, =0,5(45+50) = 47,5;N,,,, =100-10°

KoaddunmeHT 1oaropeyHocTi

IN, N
KHL2=6N—227 Ke, =6 NF;)Z'
20-10° 4.10°
K., =8 — _—115 K =e/ -0,88

A2\ 8,7-10° F2 7\ 8,7-10°

T.x. nepenaya AIUTENBHO paboTaomIasl, NpuHUMaeM K,,, =115 K., =1

Jls xoseca:

Jiis mectepHu:
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N
_ HoL
Ky, =8 ) Ken =9 '

! 1

Koy = 8| =1,23 Ko =o 410" _gg
H ™ 28 3 106 FL1 28'3106

T.k. nepenayva 1aMTensHO padoTaromas, npuauMaeM K, =123 K., =1

I[OHYCK&CMI)IC KOHTAKTHBIC HAIIPAXKCHUSA U HAIIPSAKCHUSA n3ruda COOTBCTCTBYIOIICC
YU CJI0 IUKJIOB

NHO =4-10° (1) TadI. 2.2.

Jns mecrepHu:
[6] 0 =14HRC ., +170, MIla

6], =14-47,5+170=835M1Ta} (1) cMm. Tabm. 2.2
[6]:0, = 370MITa

Jli1s koneca:
[6]1102 =18HB ., +67,MIla
[6],,0, =18 285+ 67 = 580MI1a

[Tonaras, 4To MOZIyJIb IEpeaaun M= 3mm
JlommyckaeMoe KOHTaKTHOE HAMPSHKEHUE U HANIPsHDKEHUE U3rubda ¢ y4eToM BpeMEeH!
paboThI Mepeavn:
Jls koneca:
[6]H2 =Ky, '[6]H02vMHa
[6],,, =115-580 = 667MIla
[6]F2 =Ke, - [ ]Foz’MHa
[6]-, =1-293=293MITa
[6],,, = 667-10° I1a

[IPUHUMAEM
[6], =293-10° I1a

Jns mecrepHu:

[6]H1 =Ky '[5]H01’Mna
[6],,, =1,23-835=1027MIla

[6]F1 =Key [6]H01'Mna
[6]., =1-370=370MITa

[6],,, =1027-10° ITa

HpI/IHI/IMaeM
[6]-, =370-10° I7a
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CpG,Z[HCC AO0IIYCKA€MOC KOHTAKTHOC HAIIPSAXKCHUC!

[6]H = 0’45([6]Hl + [6]H2)’ Mlla
[6],, = 0,45(1027 + 667) = 762MIla
1,23-[6],,,, MIla
1,23-667 = 820MIla

OKOHYATeNNbHO MPUHUMAEM [o |, = 762MITa

IIpakTnuyeckoe 3ansaTue Ne4

KunemaTuyeckuii 1 reoMeTprUUYeCKHil pacyeT 3y04aThIX mepeaay.
OmnpeaeJieHue yCHIIUIA B 3alleNlJICHUH 110 MOMEHTY Ha BeJJOMOM BaJLy

Lleab padorbl: HayuuTtbes onpenensTh FTeOMETPUUYECKUE pa3Mephl 3y0UuaTon
nepefayn, yCWius B 3alCIUICHWH M IPOBECTH NIPOBEPKY MO JOIYCKAaeMbBIM
KOHTaKTHBIM HaIPSKEHUSAM U HAIIPsDKEHUSIM Ha U3THO0.

HcxoiHbIe TaHHbBIE B3SITh U3 MTPaKTUYeCKON paOoThl Nel.

Ilpumep pacuema npamo3yo0ii yuauHOPUUECKoIl nepeoauu

Hcexoonwie oannwie :

T,=202,48 Hwm — Bpamaromuiit MOMEHT Ha KoJiece (M3 KHHEMAaTHYECKON CXEeMBbl)

ao
w,=25,25% _ yrioBast ckopocTh Ha Kolece
CeK

U,=4 — nepenaToyHoe 4UCIO peayKTopa
Lr=2000 yaca

1.Bvibop mamepuana u mepmuieckoi 06pabomru

[IpuHuMaeM 1 Kojleca U IIeCTepHU CTalb 45 U BapuaHT TEPMOOOPaOOTKH
| ) mabn2.1

koneco ynyumenue: HB 299... 902; o, =750-10° ITa

mectepHs yiayumenue: HB 48... 53;
2. Jlonyckaemoe snavenue
YKCII0 LUKIIOB IEPEMEHBI HAITPSKEHUA:
115 kKoseca: Ny = 573-25,25-2000 = 29-10°
aust mectepan: Np = U-N, =4-29.10° =116-10°
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Yuca0 HMUKIIOB IIEpEMEHBI HaPsHKEHMIA, orpeaesercs mo rpaduky (1) puc. 2.1
st koneca: HBg, = 0,5(269+302) = 285; Npo2 = 20-10°
aist mectepan: HBg, = 0,5(48+53) = 50,5; Npo1 = 100-10°

KoadduimenT n1onroBeuHocTu:

N 100-10°
K., =¢—HL-K —=6"—"—""_-0098
HLL \ N, HLL \ 116-10°

JJIA KOoJIeca:

A1 IICCTCPHU:

Tak kak nepeaayda JIUTEILHO paboTaroIias, TO MPUHUMAEM
Kr1=1, Kro=1, Kh1=1, Kno=1.

Jlommyckaemble KOHTAKTHBIC HANPSDKCHHS W HAIPSKEHUS M3rH0a COOTBETCTBYIOT
yuciay HukioB Nyo= 4-10°(1) Tadn.2.2

TS KoJleca: [ o JHo2 = 1,8HB,+ 67 = 1,8-285+67=580 mlla
[ ]ro2 = 1,03 HB,, = 1,03-285 =293 mlla
st mecTepHu: [ o Jno1 = 14 HBg,+ 67 = 14.50,5+170=877 mlla
[0 ]ro1 =370 mIla
noJjarasi, YTo0 MOZYyJib IIepeiadd M=>3 MM.

Jlomyckaemble KOHTAKTHbIE HAMNpPSXKEHUS M HANpPsOKEHUsT M3ruba ¢ y4eToM
BpEMEHU pabOThI Mepeaun:

JIJIs KOoJIeca:

[0 Th2 = Kuiz-[o],0, = 1-580 =580 mlla
[6]r2=KrL, [0]r0, =1-293=293 mIIa

AJI1 MIECTCPHU:

[ 111 =Knii-[o],, =1-877 =877 MmI]a

[6]r1 = KrL1-[o]eo, =1-370=370MI]a

CpenHee 10mycKaeMoe KOHTAKTHOE HANpPsHKEHUE
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[6]u=0,45([c Jn1 + [o JH2) = 0,45(877+580)=655,7 mlla
1,23[ o Juz = 1,23-580 = 713 mI1a
OxkoHuarenbHO npuHuMaeM B nmackassax (I1a)

[o]u = 6557-10°I1a

[6]:, =293-10° [1a

[o]F1=370-10°1a
3. Onpeodensem medxcocegoe paccmostue
[Tpuaumaem y, = 0,4 (1) c. 13
TOTJA Wg = 0,5-Wa(U £1) ;W= 0,5-0,4-(4+1)=1

[To (1) Tabm. 2.3 koadpdunuent Kyp = 1,15

Torma MexxoceBoe pacCTOAHNC

K,; T
a,>K,(U+1)-3 L
v, U -[c]'H

a, =4300-(4+1)-3

|

OxpyrJisist 10 CTaHAAPTHOTO 3HaUeHus1, npuHuMaeM a, = 112 mm (1) c.13

/ 115-202,48 01093

0,442 -(655,7-10%)°

4. Onpeodensem npedsapumeibHvie pazmepuvl Koaeca

~2a, U _2-112-4
U+1 4+1

> 2

=179,2 mm

2

b, = Va-a,; b,=0,4-112= 44,8 mm
NpUHUMaeM OJimkaiiiee cTanmaptHoe Dy = 45 MM
5. Onpedensiem mooynv nepedadu
[Tpunumaem kospduiment Ky = 6,8 (1) c.13
S 2-Km-T,
d, b, ’[O-]F

2-6,8-202,48

= - =146-10"°x M =1,46 MM.
0,1792-0,045-210,9-10

OKpYTIJIsisi, MPUHUMAaeM U3 niepBoro paga m=1,5 mm (1) c.13
6. Cymmaproe uucno 3y6ves

_ 2-a, 2112

Iy = =1493 Il Z>=150
5 - 15 , puHnMaeM Zy

7. Onpedenenue yucna 3y0b6e6 uiecmepHu U Koieca
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YHCIIO 3yObEB IIECTEPHU

Z=y oS (iiol) - 30;

9HCII0 3yOheB Kojeca

Zy =1y -7 Z, =150 -30 = 120;

8. Ompeoensem hakmuueckoe nepedamoyroe Yucio
Uy = é—?; Uy = 132((; =4

AU =0%

9. Onpeoensem ouamempul Konec
JlenuTenbHBIE TUAMETPHI:

mectepHu: d; =z, -m=30-15 = 45um

koxneca: dr» = 2a, — di; dy =2-112 — 45 =179 MM
JlnameTp OKpY>KHOCTCH BEPIITUH M BITaIUH

mecTepHu: U = dp + 2-m; dar = 45+2.15 =48 MM

dp=di—25-m; dpp=45-25.15=4125 MM

koneca: dp=dy+2-m; dio=179+2.15=182MMm
dp=dy—25-m; d, =179-2,5.15=17525Mm

10.0npeoensiem npueoonocms 3a20mosKu Kojec

Diar = da1 + 6; D.ar = 4846 = 54MMm

Ecnu xoneco ¢ BEITOUKaMU, TO

Caar = 0,5-by; Caar = 0,5-45=22,5MM
Ssar = 8-m; Ssr =8-15=12MM

Ecnu xoneco 6e3 BbiTouek, T0 Csor = by =45 mm. [To (1) Tabm. 2.1
Dipen =200MM, Szor = 125 MM.

CrienoBatenbHO, YCITOBHSA Dsar<Dypes 1 Caar M S5ar<Sppes BHITTOIHIETCS
11. Cunwi 6 3auennenuu

2T. .
OKpyXKHas: F, =—2%; Fi= 2:20248 =22598 H
d, 0179

paguanbHas: F, =F, -tga =2259,8-0,364 =822,6 H

12.Ilposepxa 3y6be6 Konec no HANPsICeHUAM Uzeuba



Koadduunent

_b, _ 0045 _,
V=41 Vd = 5,045
OKpy»XHasi CKOPOCTb KoJeca
v2=0,5 0, -d; v2 = 0,5.25,25-0,179 = 2,25 M/c

[To Tabn. 2.4 crenens TouHOCTH NIepenaun 9, moaromy Ko = 1,0 - koappunnent

ITo (1) Ta6:. 2.5 xkorhPuIMeHTHI:
Kep = 1,0875 -k03dgdunirieHT HEpaBHOMEPHOCTH Harpy3KH MO JITHHE 3y0a

Kev = 1,4 -xo3puuiueHT TMHAMUYECKONU HArpy3Ku
Y., =3,61 -ko3(puniueHT Gpopmbl 3y0a 1IeCTEpHU U KoJieca
Z,=2,=120
[To Tabm. 2.6 koaddurment Y = 3,61
PacuetrHoe HanpspbkeHUe n3ruda B 3yObsSX Kojeca U IISCTEPHU
_ Ke, 'Yﬁ ) KFﬁ’ Key Y, - R
b, -m '
- 1-1-1,4-1-3,61-2259,8
F2 0,045.0,0015

OF,

=187-10°I1a

YTO MEHBIIE [ o |r2 =293-10° /7a
TOTJla pacu€THOE HaNpsHKeHHE U3ruda B 3yObsaX IIECTEPHU
Or1 = Or2- YF1/Yr2
ZVl = 21:30
no tabn. 2.6 (1) Yr1=3.8
TOT'/la pacueTHOE HaNpsHKEHUE U3ruoda B 3yObsIX MIECTEPHU

6
361

Yro menbiue [o Jp1 = 370 - 108 Ila, ciemoBaTesbHO, NPOYHOCTh HA U3THO 3yOLEB
KoJiec obecrneyeHa.

13.1Iposepxa 3y6ve6 koneca no KOHMAKMHBIM HANPSHCEHUSM

3nayenue kodppunreHToB Kyo = 1,1

Kup = 1,0925
Kuv=1,1
[lepenaToyHoe 4nco: U=4
[To pacuety nmeem: Fi=2259,8 H; di1=45wmm

Torz{a pacdCTHOC KOHTAKTHOC HAIIPSKCHUC
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+1 F
O-H:376'103.1/Kﬁn'KHﬂ'KHV.U—1' ‘t

\ U 7
o, —376.10° . [11.10025.11. 2L, 22568
4 0,045-0,045

Yro meHbLIE [ o |4 = 655,7-10° I1a, ciemoBarenbHO, KOHTAKTHAS IIPOYHOCTE
3yObeB oOecTieueHa

b

= 486,8-10°I1a

HUcTroynuku napopmanum:

1. Hynaes 11.®., JlenukoB O.I1. [Jeranu mamms. KypcoBoe MpoeKTUPOBAHUE.
M.: Bricmas mkona, 1984.
2. [eitn6muT A.E. KypcoBoe mpoekTupoBanue jeraieid MamuH. M.: Beicias

mKkoua, 1991.
JlaGoparopHasi pabora Ne2

I/I3yqe}me KOHCTPYKIMH Y€PBAIHOI0 PEAYKTOpPa

Lenv padomuwi:
1. N3y4nTh KOHCTPYKIHIO YEPBIYHOTO PEAYKTOPA.
2. Hayuutbcst BbIOMpaTh 1O CHOPAaBOYHBIM  TaOdHIlaM  MaTepuai

OCHOBHBIX JIeTajieil (Basia, 4epBsiKa, YEPBIUYHOIO Kojeca, KOpIyca W KpBIIIKU) U
CTaHJAapTHBIC U3ENHs (MTOAIIUITHUKY, KPBIIIKU MOITUITHUKOB, MyDTY, HITTOHKH).

3. HayunTbcs COCTaBISTE KWHEMAaTUUYECKYIO CXEMY MTPUBOJIA PEAYKTOPA.

Oobopyoosanue:

1.PenyxTop 4yepBsUHbI;
2. CripaBOYHBIE TAOJIHIIBI.

Ilopaook padbomul

1. M3y4uT yCTpONCTBO YEPBSIIHOTO PEAYKTOpA: €ro y3/bl U JETaIH, UX
Ha3HAYCHUC

2. 3apucoBaTh KHHEMATHYECKYI0 CXEMy TPHBOJA PEIyKTopa C

yKa3aHUEM KHHEMAaTHYECKUX U CHJIOBBIX TTapaMEeTPOB

3. OTBETUTH HA BOIPOCHI:

3.1. IloueMy omaceH meperpeB YEpPBSUHOW IMEpe/laud, U B KaKUX CIydasix
mpuoOeralT K MCKYCCTBEHHOMY OXJIUKICHUIO YEPBSAYHOM Tepeaadd, M Kak OHO
OCYIIIECTBIISIETCS,

3.2. B kakux cimyyasix BEHEIl YepBSYHOTO KOJIECa BBIMIOJHSIOT U3 OPOH3HI;

3.3. Kak npou3BoanTCsS CMa3blBaHUE YEPBIIHOTO PEIYyKTOPA;

3.4. 3apucoBaTh cXeMy Harpy>KeHHs YepBsiKa M YEPBIIHOTO KoJeca.
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Hcmounuku ungpopmayuu:

1. Kykmun H.I'., Kykmuna I'.C. Jleranu Mmamms.- M.: MammHocTpoeHue,
1986.
2. Yepnasckuii C.A. u ap. KypcoBoe npoekTrpoBaHue JeTajlel MallyH. -

M.: MammHoctpoenue, 1987.

IIpakTuyeckoe 3ansaTue NeS

N3yvyeHnne KOHCTPYKIMH H PACUET BaJia peayKTOpa

ILlenv pabomeor.

1. Bri6pats maTepuan Bana;

2 Bri6path nonmyckaemblie HapsKEHUS. HA KPYUECHHUE;

3. BBINOTHATE MPOEKTHBINM pacyeT BaJla HA YACTOE KPYUYEHUE;
4 [IpeaBapuTebHO BEIOPATH TUIT NOAIIUITHUKA.

Hcxoonwvie oannvie:

T — Bpamatonuit MOMEHT Ha Basly (HM), COTJIACHO BapHaHTAa.

Ilopaook pabomut

1. Br16op Marepuana Baia;

2. Bb160op gomyckaemMbix HANPsDKEHU Ha KpyYEeHHE;

3. OmnpeneneHne reOMETPUIECKUX MapaMeTPOB CTYTIEHEH BaJIOB;
4, [IpenBapuTenbHbIi BEIOOP MOAIMIMITHUKOB KaU€HUS.

[Ipu BeINOTHEHUHU pacueTa BaJIOB HEOOXOIUMO COOJI0IaTh PEKOMEHAAIINN

110 KOHCTPYUPOBAHMIO BAJIOB U OCEM.

Pexomenoayuu no KOHCmMpPyupoeanuio 6anoe u oceil

1. Banel u ocu CJIeaAyCT KOHCTPYUPOBATH IIO BO3MOXHOCTU TIJIAIKUMH C

MHWHHUMAJIbHBIM YHUCJIOM YCTYIIOB;

2. Kaxmas HacaxuBaemasi Ha BaJl WM OCh JIeTajdb JOKHA MPOXOJUTH 10

CBOEH MOCaJ0YHON MOBEPXHOCTH CBOOOIHO BO M30E€KaHUE MOBPEXKICHUS APYTHUX

IOBEpXHOCTEN. PeKoMeHIyeTcsl MPUHUMATh TaKyl0 Pa3HOCTb AUAMETPOB CTYIICHEU

Bajia, 4ToObI MpU COOpPKE MOXKHO OBUIO HACAJAWTh JETajlb, HE BBIHUMAS INMOHKY,

YCTAHOBJICHHYIO B KaAHABKC CTCIICHU MCHBIICTO AUAMETPA,
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3. Topupbl BaJoB U 0Ceil U UX YCTYIbI BBIMOJIHAIOT ¢ packamu AJis yao0cTBa
HACAJKU JeTalel U COOJII0IEHUSI HOPM OXpPaHbl TPY/a;

4. B TsKeno HarpyXEHHbIX BajlaX WJIM OCAX JJIs CHUKEHUS KOHLUEHTPALMH
HaIlpsOKEHUM B MECTax IOCAJOYHBIX MOBEPXHOCTEM PEKOMEHAYETCS INepenaasbl
CTYIICHEH BBIIIOJIHATE MUHHUMAJIbHBIMU C IPUMEHEHUEM TalTeNIEN MEPEMEHHOIO
panuyca;

5. Ilpu mocaake ¢ HATATOM TPYJHO COBMECTUTH IIMOHOYHYIO KaHAaBKYy B
CTYNHIIE CO IIMOHKOMW Bana. Jlns oOjerdyeHus cOOpKM Ha MOCAJA0OYHOM
IMOBEPXHOCTH Baja peayCMaTPUBAIOT HEOOJIBIION HaNpaBJISOIINAN
IIWIHHIPHYECKAN YJaCTOK ¢ mmoJieM gomycka d9;

6. Jlmsg yMeHbBIICHHS HOMEHKJIATYPhl PE3IOB PaaWyChl TalTEICH, YTIIbI
dacok, MUpUHY KaHABOK HA OJHOM Bajy WJIM OCH PEKOMEHIYETCSI BBITIOJHSTH
OJIMHAaKOBBIMH. ECiIM Ha Baly HECKOJIBKO IINOHOYHBIX MA30B, TO UX PACHOJIATAIOT
Ha OJIHOM oOpa3yrollel Baja;

/. BpiOop pamnuoHanbHOH (OpMBI Bajla WM OCH 3aBUCUT OT THIIA
npousBojacTBa. Ilpu eIMHUYHOM NPOW3BOJACTBE Bajbl WM OCH H3rOTABIUBAIOT
NPEUMYIIECTBEHHO M3 KpPYIJIOTO MpOKara, IMO3TOMY [UIsi  yMEHBUICHUS
MEXaHUYEeCKOl 00pabOTKM MNpPUHHUMAIOT TpocTyio (opmy 0e3 Oyprtukos. Ilpu
MacCOBOM IIPOMU3BOJCTBE Bajbl WM OCH M3rOTABIMBAIOT U3 CHELUAIBHBIX
MIOKOBOK, KOTOPBIE MTO3BOJISIFOT IPUMEHSTh YIIOPHbIE OypTHI;

8. Jlnsa yBiedeHUs HM3THOHOM KECTKOCTH BajJOB W OCEH PEKOMEHIYETCs
pacriojarath Haca)XxMBaeMbIe JeTanH OJIMKEe K OIopaM;

9. Jlns MOBBIMIEHUST HECYIIEH CITOCOOHOCTH BAJOB M OCEH PEKOMEHIyEeTCS
YOPOYHEHUE HUX TOBEPXHOCTEH (3aKajika TBY., LIEMEHTAlUs, a30TUPOBAaHHUE,
HaKaTKa pOJIMKOB, APOOECTPYHHBIN HAKIIEN);

10.TIpu pa3pa®oTke KOHCTPYKIMHU Baja WM OCU HAJAO0 UMETh B BHUAY, UTO
pe3KkHne M3MEHEHHUs UX cedeHus (pe3pda Moj yCTAaHOBOUHBIE TallKW, IIMOHOYHBIE
na3bl, KAHABKHM, CKBO3HBIE MMONEPEYHbIE OTBEPCTUS MO IITU(PTHI U OTBEPCTHSI MO
YCTAHOBOYHBIE BUHTBI U Jp.) BBI3BIBAIOT KOHIIEHTPALUIO HANPSKEHUH, yMEHbIIAs
CONPOTHUBJIEHUE YCTAIOCTH.

Hcmounuku ungpopmayuu:

1. tleitn6aut A. E. KypcoBoe npoexktupoBaHue aetanei MauH.-M.:
Bricmias mkoma, 1991.
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IIpuMmep pacuera

Baa Bexymmi

Pucynoxk 1 — CxeMa ObICTPOXOHOTO BaJia

1.1.ITox mkuB

3
g, = oM 20°
0,2[z],

, MM

rae: M, =T, =46,26H - u (JaHHbIE C KHHEMAaTUYECKOT'0 pacyeTa)

3
d, =3/3026-10° o5 6ums
0,2-20

[IpuauMaem d, = 25um

[T]K = 20mlla

I, =(@,2...15)d, - moJ IIKUB
l, =(1,2...15)- 25 =30...37,5.:m
|, =35mum
1.2.Tlon ymyoTHEHUE KPBIIIKH C OTBEPCTHUEM U TIOIITUITHUKOM
d, =d, +2t,MM
npuHumaeM t =22mm (4) Tabin. 7.1.

d, =25+2-2,2=29,4MM
npuHUMaeM d, = 30mm

I, =15-d,,mm

I, =1,5-30=45mm

[Tpuaumaem l,=45vm
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> W DB

1.3.I1ox mectepHio
d, =d, +3,2r, uu
d, =30+3,2-2 =36,4mun

r =2 MM ; npuaEMaeM d;=40Mm
|, - npruHUMaeM U3 3CKU3HOW KOMIIOHOBKH
1.4.I1ox moaImmnHUK
d,=d, =30MM

[IpeaBapuTebHO HA3HAYAEM MOANIUITHUK PaUuaIbHbIA APUKOBBIH,
oaHopsAHbIN, ceprun Ne306 co ciaeayommnumMy napaMeTpamu:

D=72um
B =19um
I, =B+(2..4) =21um

IIpakTuyeckoe 3anaTue Ne6

Pacyer moAIMIIHUKOB CKOJIBKEHHUS HA U3HOCOCTOUKOCTD U
TeMJIOCTONKOCTDH

Llenv padomuwi:
Hayunth 000CHOBBIBaTh BHIOOp MaTepHraia BKIIbIIIIA;
PaccuuThiBaTh CpeniHee JaBiIeHUE B TIOIIITUITHUKE;
Omnpenenars J0ImycKaeMoe 3HaueHue [Pm v].
Hcxoonvie oannwie:
PacuetHast cxema corjiacHO BapraHTa
Onpeoeaums:
Marepuan BKJIaJbIIIA;
OKpy»XHYI0 CKOPOCTh BaJa;
Cpennee 1aBjieHUE B MOAIIMITHUKE;
[IpoBepka MOAIMMITHUKA HA HATPEB M OTCYTCTBUE 3aCaHUs.
Omeemums Ha eonpocwl:
OO0acTb MPUMEHEHHS, JOCTOMHCTBA U HEJIOCTATKHU TIOIITUITHUKOB CKOJIBKEHUS,
Marepuainsl BKJIabIIei, 00J1acTi UX IPUMEHEHUS;

CMmazska MNOAIIHUITHHUKOB CKOJIBXKCHUS. CMa3zouHkble MaTepHuaJibl.
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Ilopaook pacuema

[ToAINUITHUKY paCcCCUNTHIBAIOT YCIOBHO IO CPEJHEMY JIaBJICHUIO P 1 BennunHe
P-v ipu 3TOM OJIKHBI COOMIOAATHCS YCIIOBUSL:

P =Fr/A <[P]

P-v <[P-v],

rjae Fr — paguansHas Harpyska Ha nogmmnHuK (H)

A — mIomaips MpoeKUUy Hanghl Ha AHAMETPATBHYIO IIOCKOCTE (M?)

d u | — mnamerp u ;umHa muna (IEHKN), KOTOPBIE ONMPEICIISIOT PU pacdeTe u
KOHCTPYHPOBAHUU Baja. J{is O0JbIIMHCTBA MOAMIMITHUKOB:

1=(0,5... 1,3) d

Jonyckaembie 3HaueHus [P]; [P-v] 3aBucHUT OT MaTepurasia moBepXHOCTEH TPEHUS U
MIPUHUMAIOTCS 110 TaOJIHUIIe.

Hcmounuku ungpopmayuu:

1.Kykmuu A.T'., Kyximmna I'.C. [leramm mammHs.- M.: Mammnoctpoenune, 1987.
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EBevxuuil exmaneinn

AHTHOpHETHOHHE
CIHoH

Mlefixa saza

\\ SN

-
(JCHOBAHHE KOPIYCa

INONIITHITHHEA

Pucynok 1 - IlpuHiunuassHas cxeMa Ornophl ¢ MOAITUITHUKOM CKOJIbXKEHUS

Jomyckaemsie [ p] u [ pv] 3HaueHus 3aBUCAT OT MPEAEIbLHOM CKOPOCTH V 1
MaTtepuana Bkiaabia. x BeiouparoT mo tadnuie 1.

Tabnuna 1 - Jlomyckaembie 3HaueHus [ p] u [ pV |B 3aBUCUMOCTH OT MpeaeIbHOI
CKOPOCTH M MaTepuasia BKJIaIblIa

Marepuan [pm} H/MM2  [pm v], MH .M/ (M%)
Cranb no 6ponse bpOSLI5C3. . . . 4.6 4..6
3akaneHHas craab no 6a6éury . . .  6...10 15...20
Craab mo cepomy uyrywy . . . . . 2.4 1.3
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IIpumep pacuera

Mpumep 23.1. [IpoBeputh NOALIMNHHK OCH TeNeXKKH (cM. pHc. 22.1), ecsn
pa3mepnl weitku: d =60 MM u /=70 MmM. PagnanbHasi Harpy3ka Ha NMOALIHM-
HHK R, =16 kH npu makcumanbHoit yrnoBoii ckopoctH ocd w=30 paa/c.
Marepuans Bknaabiiwa — BpO5LI5C3, matephan ocu — HopMasu30BaHHas
cTanb 495.

Pewenue. 1. OkpyxkHas CKOPOCTb IWEHKH OCH

v=wd/2=30-0,06/2 m/c=0,9 m/c.

2. [Jas BpO5LU5C3 npunumaem [pm)]=4 H/mm®, [pmv]=
=4 MH-m/(M%-¢).

3. Cpennee nasnene B noawunuuke [popmyna (23.1)]
_ R 16.10°
Pm="4r =~ 760.70
4TO0 OONYCTUMO.

H/um? =38 H/mm?=3,8 MH/mM?<[p,],

4. TMposepka NOAMIMNHHKA HA HarpeB H OTCYTCTBHe 3aeAaHHus [popmyna

(23.2)]:
Pmv=38-0,0 MH-m/ (m?-c) =
=3,42 MH.m/ (M?-¢) <[pm v] —

nodwUnHUK OAR 3a0aHHO20 pexcuma paboTsl npuzooeH.

IpakTuyeckoe 3ansaTue Ne7
PacuyeT Ha 10/IT0BEYHOCTH MOJAIIUIHUKOB Ka4YeHUs
Ilenv pabomuwr:

1. OmpenenuTh SKBUBAJICHTHYIO JMHAMUYECKYIO HATPY3KY MOAIIUITHUKOB,;
2. OmnpenenuTh pacyeTHYIO JOJATOBEUYHOCTh MOIIITUITHUKA.

Hcxoonvle oannvie:

WcxoHble TaHHbIE TPUHATH U3 TpakThuyeckux padoT Nel, Ne2, Ne3.
Onpeoenumsp:

1. DKBHBaJIEHTHYIO JTUHAMUYECKYIO Harpy3Kky — Re, KH;

2. bazoByto qonroBedHOCTh L9, MUH/00;

3. Pacuetnyto gonroeuHocts Lioh, yac;

4. CI[CJIaTB BbIBOJl O MIMPUIOAHOCTH HA3HAYCHHOI'O IOAIIMUITHHUKA JI 3aJAaHHOI'O

pexxrumMa paboThlI.
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IHopaook pacuema

1. Ha3nauaem TuIl NOAIIUITHUKA B 3aBUCUMOCTH OT THUIA MEPEIAyu U JUaMETpa
Basta. BemmmceiBaem u3 tabmuiel Cr, KH;

2. Ompenensiem Re, KH;
3. OmnpenensieM 0a30BYIO JOJTOBEYHOCTH L 19, MHH/00;
4. OrmpenensieM pacyeTHYIO JOAroBedHocTh Lioh, uac;

5. IlpurogHocTh MOAIIMITHUKA ONpeeNseTcs conoctaBiaeHueM Lign > L,

Hcemounuku ungpopmavyuu:

1. Kykmun A.I'., Kykmuna I'.C. [leramm mammH.- M.: MamumHOCTpOeHue,
1987.
2. HynaeB I1.@., JlenukoB O.I1. Jletanu mamuH.-KypcoBoe MpOEKTUPOBAHUE.

M.: Bricmag mxkoina, 1984.
3. [eitn6bmutr A.E. KypcoBoe mnpoexTtupoBaHue jAeTajied MamuH.-M.:

Mammnoctpoenue, 1991.

IIpumep pacuyera
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A A Rs
RAy Fal Rs
- y
RAXx Rex
_ > , _
1 N\ 1
A B
F
Y 1
42 42 42
e L | -
Fal
A RAy —P Ray
Fri
10,0
6,46
3n Mx &
RAX Ft1 Rex
Fm
235
29,0
19,97
3n Mk

H*m

H*m

H*m

Puc.5 PacuémHas cxema 6b1cmpoxodH0o20 8ara
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Hcxoonvie oannwie (u3 npakmuyeckoii pabomut Ne 2,3,4,5)
F,=100-T,; F, =100-/49,23 =7016 H
d, = 35,6.u

F,=9415 H
F,=4892 H
F,=18714 H
L, =47016,7 uac
T1=49,23 Hm

1.0Onpedensem onopHuvle peakyuu 6 6epmMuUKaIbHOU NIOCKOCMU

dl _

{ZMA=O Fae60+Fy =Ry, 1200

LMy=0 g 120-F,.60+F, %0
2

F.60+F,-% 0415.60+489,2. %035
Ry = 2 _ 2 _3983H
120 120
F .60-F, -5 9415.60-489.2. 20396
R, = 2 _ 2 _5433H
120 120

ITposepka: 2. Fy =0
Ray — Fri+ Rgy =543,3-941,5+398,3=0

2.Cmpoum sniopy uzeubarowux momenmos omuocumenvho ocei X (M)
M= 0; M3 = 0; My = O; (PI/IC. 5)

My = Ray.0,06 = 5433-0,06=32,6 Hm

M," =M," +F, d—21 —32,6+489.2- 2020

=413 Hm

3.0npeodensiem onophvie peakyuu 8 20pU30HMAIbHOU NIOCKOCMU

>M,=0 [-F,-60—R,, -120+F, -180=0
>M,=0 |F, 6+F,-60+R,, 120=0
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Fy -180—F,-60 7016-180—18714-60

. ~116,7 H
120 120
n _—Fu-60-F, 60 -7016-60-18714-60 _ ...
AX 120 120 |

ITposepka: 2. Fix =0
Rax + Fu+ Rex — Fm=-1286,5+1871,4+116,7-701,6 =0

4.Cmpoum sniopy uzeubarowux momenmos omuocumenvho ocet Y (My)
M;=0; Ms=0; (Puc.5)

M = Rax-0,060 = —1286,5-0,060=-77,19 Hm

M3 = Rax-0,12 +Fu-0,06 = -1286,5-012+1871,4.0,06 = -42,1H™m

5.0npeoensiem cymmapmsie paouaibHvle peakyuu Onop

R, =+/R%, +R%, =1/-1286,5% +5433% =13965H
R, =+/R%, +RZ, =+/116,72 +398,3% =415 H

Tak kak oniopa A 6oJee HarpykeHa, To IajJbHEHIITNI pacueT BeJeM JJis Hee

6.Cmpoum sniopy Kpymsauwe2o MomMeHma
M,~=T1=49,23 Hm

7.Bvlbop muna noowunuuxa

[To dn=35 MM mOpHHHMAaeM MOAIINITHHUK IIAPUKOBBIA PaauaIbHBINA OJHOPSIHBIN
No 207 nérkout cepun Co CIEAYOIUMU JAHHBIMU:

Cor=13,7xkH

C,=25,5kH

[IpuHumaeM pacueTHbie KOADOUIIMEHTHI:

V =1 - ko3 duiueHt BpamieHus

Ks = 1 -remnepaTtypHblii koappuuuent (4) ta6m1.9.4

Kt = 1 -koaddumment 6e3omacuoctu (4) ta61.9.5

8.0npedensem koaghghuyuenm ocesoeo nazpyiceHus nOOUUNHUKA

Ra = Fa1 = 489,2H
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R, _ 489,2 — 0,036
Cor 137-10°

e=0,22 (4)1ab61.9.2

9.0npeoensem xoappuyuenm paouanvHoil u 0ce8ou Hazpy3Ku

F. 4892
VR, 11395

=0,35>¢e

X =0,56 - koadpdunmeHT paguanbHOi Harpy3ku (4) Ta6:1.9.1
Y=1,99 - koaddurment oceBoii Harpy3ku (4) 1a611.9.2

10.0npeodensiem axeusanenmuyro OUHAMU4ECKY0 pAOUATILHYIO HA2PY3KY .
Re=(X-V-R,+Y-F,)-K;-K,_

Re = (0,56-1-1396,5+1,99-489,2)-1-1=17555H

11.0npeodensiem pacuemuyro OUHAMUYECKVIO PAOUATLHYIO 2PY30N00bEMHOCHb

/573-(0 L
Crpacq = RE Y T“ SCr

573-152,37-47-10°
10°

rane P = 3 —mokasareis CTerneHu

C :1755,5-3\/

r pacu

=28 kH

@ - yTJIOBasi CKOPOCTh Baja
Ly — TpeOyemMasi 1OJATOBEYHOCTH MOAIIUITHUKA
Crpacu =2,8 kH < 13,7 xH —ycnoBue nonbopa moammmnHuKa

Br16panHbIi TOAMIMITHUK YIOBIETBOPSET 3aIaHHOMY PEKUMY pabOThI

12.I1loobupaem noowunuux no 6a30601 00J1208€4HOCHU

P N
L, = (&j ; L,= (M] =141632 man.06.

R, 489,2
6 . 6 .
Ly =20 b, 10 AHE32 s huac.
573- 0, 573.152,37

Lion > Ln -ycrmoBue nmom0opa moAIIMImHUKA
T.e. 1622210 gac.>47016,7 4gac.
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JIlaHHBIN NOAIMIHUK IPOXOAUT MO JOJITOBEYHOCTH
HUcroynuxku nHpopmanum:
1. Hynaes I1.®., Jlenuko O.I1.. [Jeranu mamun. KypcoBoe npoekTUpoBaHUE.

Y4eOHuk /Ui TeXHUKYMOB. M.: Briciias mkona, 1984.

2. Hynaes I[1.®., Jlenukos O.I1.. KonctpyupoBanue aeraneid MamvH. Y 4eOHUK
JU1s1 TEXHUKYMOB. M.: Bricias mkona, 1991.

3. Kykmua H.I'., Kykmuna I'.C.. Jletanu mammuH. Y4eOHUK IJI1 TEXHHUKYMOB.
M.: Bricmas mkoia, 1987.

4, [eitn6mut A.E.. KypcoBoe mnpoektupoBaHue jaetaieid MamuH. Y4eOHUK
JUISl TEXHUKYMOB. M.: Beiciias mkona, 1991.

JlabopaTopHnasi padora Ne3
N3y4eHne KOHCTPYKIMHU U MOA0OP OCHOBHBIX THIIOB My(pT
1. Ilenv pabomot
N3ydenne KOHCTPYKIMK My(T, Ope/IeICHEe OCHOBHBIX XapaKTePUCTHK.
2. Obopyoosanue u uncmpymenmal
Mogenu mydT, IITaHTCHIUPKYJIh, METAJUTMYECKAsl JIMHEHKA.
3. OcHnosnvie ceedenusn o myghmax

[IpuBoaHbIMU My(]Tamu (O0OBIMHO MPOCTO My(TamH) Ha3bIBAIOTCS YCTPOMCTBA,
CIIyXalye JUisi KHHEMaTUYeCKOM U CUJIOBOM CBSI3M BAJIOB B MPHUBOJAX MAIMH U
MexaHu3MOB. My(dThI TiepearoT ¢ OJIHOTO Bajia Ha JAPYTOM Bpamiaronuii MOMEHT
0e3 M3MEHEHHUs €ro BEJWYMHbl W HaNpaBJICHUS, a TaKXe KOMIICHCUPYIOT
MOHTa)KHbI€ HETOYHOCTH U JepopMaluy TE€OMETPUUYECKHUX OCEil  BaJoB,
pa3beIUHAIOT U COCAMHAIOT Basibl 0€3 OCTAaHOBKHM JBHUIaTessl, NMPEAOXPaHSIOT
MalIMHy OT MOJIOMOK B aBAPUHHBIX PEXHUMaX, B HEKOTOPBIX CIIydasX MOIVIONIAIOT
TOJIYKU ¥ BUOpALIMH, OTPAHUYMUBAIOT YACTOTY BpPAILCHHUS.

Bo3MOKHBIE MOrPEIHOCTH MPU MOHTaXe BaJOB (HECOOCHOCTh BaJIOB) MOKAa3aHbI
Ha puUCyHKe 1.
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Pucynok 1 - HecoocHocTb BajioB

Ha pucyHke 1,a noka3aHo - paguajibHOE cMeleHue A;

Ha pucyHke 1,6 — oceBoe cMelIeHue A;

Ha PUCYHKE 1,6 — yriioBOE€ CMEIICHHE 0.

VYKa3aHHbIE MOTPEIIHOCTH MOTYT CYIIECTBOBATH OJTHOBPEMEHHO.
[To npuHLMIy AecTBUSA My ThI MOAPA3AEISIIOT Ha YEThIPE Kilacca:

1) HepacuerusieMble (HE JIOMYCKAMOIIUME pPa3beIWHEHUS BajoOB MpU paboTe
MaIlHBbI );

2) ynpasisiemMble (JOMMyCKaroIe BO3MOKHOCTb YIPABIECHUS My (PTOI);

3) camoeicTByoLME (ABTOMAaTUYECKU cpadaThIBAIOIIUE B PE3yIbTaTe U3BMEHEHUS
3aJIAaHHOTO PeXUMa PaboThI);

4) npoune (Bce My(ThI, HE BXOASIINE B TIEPBBIC TPH Kilacca).

Knaccet MydT (kpoMe YeTBEpTOTO) TMOAPA3NCISIOT HA TPYIINbl —
MEXaHUYECKHUE, TUAPOJUHAMUYECKUE, 3JIEKTPOMAarHUTHHIE;

HMOJNTPYNIBl — JKECTKHWE, KOMIICHCUPYIOIIUE, YIPYTUe, NpPeIoXpPaHUTEIbHbBIC,
OOTOHHBIC U JP.;

BU/JIbI — (DPUKIIMOHHBIE, C pa3pyIIaeMbIM SJIEMEHTOM H JIp.;

KOHCTPYKTHBHOC HCIIOJITHCHHUC - KYJIAYKOBBIC, IIAPUKOBEIC, 3y6‘I8_TBIC, (bHaHL[eBble,
BTYJIOYHO-ITIAJILICBLIC U IP.
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B o6mem cnydae MydTa COCTOMT M3 BeAylled M BEAOMOM MOIyMy(PT U
COCIMHUTENBHBIX  J3JEMEHTOB. B  mexaHmuyeckux MyPrax B  KadecTBe
COEJIMHUTEIBLHOTO 3JIEMEHTA MCHOJIB3YIOT TBEPAbIE (>KECTKHE WM YNPYTHE) TENa.
B ruaponnnamudeckux Mydrax pyHKIUN COETUHUTENBHOTO 3JIEMEHTA BBITIOJIHSAET
XKUIKOCTh, B 3JIEKTPOMAarHUTHBIX — 3JIEKTPOMArHUTHOE TOJIE.

Eciu B Impouecce IKCILTyaTaru IMPUBOAUMBIX YCTAHOBOK HC HAPYHIACTCS
COOCHOCTh BaJIOB, TO IIOCIACAHHUEC MOXHO COCIUHATH >XCCTKHMMH MYCI)TaMI/I —
q)HaHHCBBIMI/I, BTYJIOYHBIMH, ITPOAOJIBHO-CBCPTHBIMMU.

Ecim  coocHocTh  BajoB  HapylleHa, TO  BBIOMpAIOT  KECTKHE
KOMITEHCUPYIOUTUE MYy(Thl — paCUIMPUTENIbHBIE KYJa4yKOBbIe MY(ThI, KyJIauKOBO-
JTMCKOBBIE, 3yOUaThie, IETHbIC U T.1I.

OnacHble Tmeperpy3kd MOTYT OBITh OCJIa0JI€Hbl BBEJIEHUEM B IPUBOJA
IPEIOXPAaHUTEIbHBIX MY(PT — KyJAuKOBBIC, IIAPUKOBbIE, (PPUKIIMOHHBIE
(koHnueckue WM auckoBble)  MyQThl.  [IpenoxpanutenbHble  MYy(THI
aBTOMATUYECKU Pa3MbIKAIOT Mepeaady Mpu JOCTUKEHUH MOMEHTOM MPEeIeIbHOro
3HaueHud. YacTble MyCKM M OCTAaHOBKM MAalIMH O€3 BBIKJIIOUEHHS JBUTATENS
OCYUIECTBJISIIOTCA C MOMOIIBIO (PPUKLIUOHHBIX, JUCKOBBIX MY(T.

[Ipn nmepenaye MOMEHTa B OJIHOM HANpaBICHUH HPUMEHSIOT OOTOHHBIE
MydTel (MydTHl CcBOOOMHOrO x04a). Hambosee pacnpocTpaHEHBI POITMKOBBIC
OOrOHHBIE MY(THI.

[Ipu npoektupoBanun My(QpT 3a7adya CBOAUTCS K TOAO0pY MYy(PThI O
HOpMAJIIM ¥ cTaHaapTaM. OCHOBHBIM TTOKa3aTesieM Mpy MoA00pe MyThI SIBISETCS
JUaMETP COEIMHSIEMBIX BaJiOB, a MPHU MPOBEPKE — BpalIaIONUii MOMEHT, 4YacTOTa
BpaIeHusl.

3.1 My¢gpma ynpyzan emynouno-nanvyeeas

Mydrta ynpyras BrynouHo-naneieBas (MYBII) coctout u3 nsyx nomymydr
1 u 2 (cM. puCyHOK 2), HacakKeHHbIX Ha KOHIbI BaJOB C HATATOM Ha
IpU3MaTHUECKUX IIMOHKAaX. B ogHOW momymy(Te Ha KOHHYECKHX XBOCTOBHKAX
3aKpeIUISIIOT Talblbl 3 C HAACTHIMH HAa HUX PE3MHOBBIMH TO(PPUPOBAHHBIMU
BTyJIKaMH 4. DTH PE3WHOBBIE BTYJKHA BXOIAT B IIWJIMHIPUYECKHE OTBEPCTHUS
noJyMyQThI 2.

MydTta KOMIEHCHUpPYET HETOYHOCTH YCTAaHOBKM BaJOB: B OCEBOM
HaIpaBJIeHUM CMEIEHUEe JoIyckaercs B mpexaenax A = (1-5, max15) wmwm;
paauanbHble CMEIICHUs BaJoB jomyckarorcss B mpegenax A = (0,2-0,6) mm B
3aBUCUMOCTH OT pa3MepoB My(ThI; YToJl IepeKoca BajoB O JOHKEH ObITh HE OoJiee
10,

[Tonmymydrty usroraBiuBatoT u3 uyryHa mapku CU 21-40, crans 30, 351,

NaJbIbl — CTAIb 45, BTYJIKA — PE3WHA C TIPEAEIIOM MMPOYHOCTH MIPH PACTSHKCHUH HE
ke 8,0 MIa.

I[J'IH IMPOBCPKU IPOYHOCTH PACCUUTHIBAIOT MaJbLbI Ha I/IBFI/I6, d PC3UHy IIO
HaIpsOKCHUAM CMATHUS Ha ITOBEPXHOCTHU KOHTAKTA BTYJIOK C IAJIbLAMU.
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CuuTaercs, 4TO BCE MaJbIIBI HATPY>KEHBI OJJUHAKOBO, a HAMPSKEHUE CMATHS
pacrpeielieH0 PaBHOMEPHO 10 JUTHHE BTYJIKH

HpOBCpKa IMPOYHOCTH ITAJIBIICB HAa M3rU0 BBITOJIHIETCS I10 BBIPaKCHUIO
k-l

T 01-dzD,

=< [a,], MIla

a ITPOYHOCTH PC3NMHOBLIX BTYJIOK 110 CJIICAYIOIICMY BbIPa’KCHUIO

2Tk
— = [o,]. MIa

Oy =

rae 7 - KpyTSIui MOMEHT, iepeaaBaeMblid myroit, Hmm;
k - koadduruent quHamuanoct, npunuMaercsa k=(1,25-4,0);

di - amamerp manbia My(ThI TOJ PE3UHOBON BTYJIKOW WM PE3MHOBBIMU
KOJIbI[AMU, MM;

| - AIMHA PE3MHOBOM BTYIIKH, MM;

Z - YKCJIO MAJIbLEB;

D; - AuaMeTp OKPY’KHOCTHU PACIIONIOKEHHS LIEHTPOB IAJbIEB, My(DTHI, MM;
lou] - momyckaemoe HanpskeHUe M3ruba 11 MaTepuana nansies, Mlla,
(2,]=(60-80), MITa.

lecu] - momyckaemoe HanpskeHne cMATUS MaTepuana BTyJok, MIla,
[Ur:-t]:(l,8'2,0), Ml]Ia.

Pucynok 2 - Mydta ynpyrasi BTyJIOUHO-TIaJIbIIeBast
3.2. My¢pma c pe3unoeoii 36e3004Koii

Mydrta cocrout u3 aByx moiaymydt 1 u 2 (cM. pUCYHOK 3) C TOPIIEBBIMH
KyJaukamu. Kynauyku BXOAST B COOTBETCTBYIOIIHME BIAJUHBI MPOMEKYTOUHOIO
AJIEMEHTa — PE3NHOBOM 3Be3/104KH 3. 3yObs 3Be3710UkH paboTatoT Ha cxatue. [Ipu
nepesaye MOMEHTA B K&KIYI0 CTOPOHY paboTaeT MmoJIoBUHA 3yObeB 3BE30UKH.

PajuanbHble CMEIEHHs] MOTYT J0XOAUTE 10 0,2 MM, yriaossie — 10 1°930°.
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Marepuan nonymypTsl — cTajgb 35 u Bbllle, gonyckaercs uyyryn CH 21-40,
3BE3J0YKH U3rOTABIMBAIOT U3 CIIEIIUATIBHON MACIIOCTOMKON PE3UHBI.

Pucynok 3 - Mydta ¢ pe3suHOBO 3B€3109KOMI

[TOBEPXHOCTH 3B€3/1049€K PACCUUTHIBAETCS HA CMATHE 0 BEIPAKEHUIO
24.-D-T-k
%= T h- (D — 4%)

< [a.,].
rae 7 - KpyTsIuid MOMEHT, iepeiaBaemMblii Mmydroi, Hmm;
k - koo duruent quHamuanoct, npunuMaercsa k=(1,25-4,0);
D — HapyxHbIil TuaMetp MyPTbl, MM;
Z - YUCJI0 3yOBhEB 3BE3/I0UYKH;
h - BbIcOTa 3y0a 3Be3104YKH, My(PTHI, MM;
d - tuamerp Basia My ThI, MM;
locu] - momyckaemoe HanpskeHne cMATHS MaTepuana 3se3nouky, Mlla,
l6:4]=(2,0-2,5), MI1a.
3.3. My¢pma Kyn1auko60-0uckoeas KOMneHcupyouwa

Cocrout u3 aByXx nonymy¢dt 1 u 2 (cM. pucyHOK 4), UMEIOIIMX paJgHalIbHO
pacrnoyioKeHHbIE Ma3bl, 1 TPOMEKYTOYHOTO IJIaBAIOILIEro AUCKa 3 ¢ paauaibHbIMU
B3aMMHO-TIEPIICHUKYISIPHBIMA BBICTYIIaMU (KyJIauKaMH) Ha TOpUax. BBICTYIbI
JIMCKA BXOJIAT B Ma3bl NOAYMY(PT C rapaHTUPOBAHHBIM 3a30pOM, CONPSKEHUE TUTIA
XOZI0BOM TOCAKH.

[Ipu paguanbHOM CMENIEHUHU BaJIOB AUCK COBEPIIAET CIOKHOE JBHKEHUE CO
CKOJIb)KEHHEM B mazax. MOMEHT mepeiaeTcsi 3a CUeT HakaTusi ApYr Ha Apyra
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OOKOBBIX HOB@pXHOCTCﬁ BBICTYIIOB M IIa30B. I[JI}I CHMDKCHHMA IIOTCPb Ha TPCHHC
pa60qI/Ie IOBCPXHOCTHU 11a30B U BBICTYIIOB JOJIKHBI CMAa3bIBaTbHCA.

JlomyckaeMoe CMEIIIEHHE BaIOB:
- paguansHoe — A=0,04d, (d — gumamerp Basa, Mm);
- oceBoe — A=(0,5-1,0), mm;
- yrioBoe — & = 0°30°,

Breibpannyro wmydty B ciydae HEOOXOIMMOCTH  TPOBEPSAIOT  TIO
MaKCUMaJbHOMY [aBJICHHIO Ha MNepU(EpUMHBIX ydyacTKax, HPUHUMAas 3aKOH
pacnpenenenus o TPEYroJbHUKY WM 10 Tpareuuu (CM. pUCYHOK 4).

Pucynox 4 - KynaukoBo-1uckoBasi KOMIIEHCUpYIOIIast My(Ta u smtopa JaBiaeHUN
6:-D-T-k

Oey = m = [af?[]-' MIIa

rae D - HapyXHbI TuaMeTp MyQThl, MM;
di - BHyTpeHHHUI TUaMETP OTBEPCTHUS TUCKA, MM;
h - pabouas BEICOTA BBICTYIIOB, MM.

OOBIYHO JeTaNM KyJa4KOBO-IUCKOBOM MY(THI WM3TOTaBIMBAIOT U3 CTaJCH
Ct.5 (moxoBka) wiu Cranb 25J1 (muthke), nerupoBanHbix Tuna Crams 15X, 20X ¢
1eMeHTanueil padounx nosepxuocrei. Ipu stom Lo = (15 - 200 MT]a.

3.4. My¢pma Kynaukoeas npedoxpanumenbHasi

KynaukoBasi mpenoxpanurenbHas My¢Ta mpejcraBieHa Ha pucyHke 5. Bo
BCEX MPEOXpaHUTEIbHBIX MydTax noaymydra 1 coenuHseTcs cO CBOMM BajioM
HEMOJABW)XHO, a mnoaymydra 2 — ¢ BO3MOXKHOCTBIO OCEBOIO MEpPEeMEIICHUS.
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[Tomymy¢dra 2 mocTossHHO HpuXKaTa K MEPBOMl MOcpeAcTBOM MpyxkuHbl 3. Cuia
npwkatus noaymypT perymupyerca raiikod 4. CueruieHne  nonymy¢T
OCYIIECTBISIETCS TOPIEBbIMU Kynaukamu 5. [Ipu HopManbHON paboTe Kaxaas w3
3THX My(T Bpamjaercs Kak OJHO IIeJIo€ C COCIWHEHHBIMM MMM BajaMH, MpU
neperpy3ke  MpOUCXOAUT  pacuemieHue mnonymydr. IlpegoxpanurtenbHbie
KyJIauyKOBbIe MY(PTHI TPUMEHSIOT TOJIBKO PU HEOOJBIINX CKOPOCTAX U MOMEHTAX,
TaK KaK IIPU UX NEPErpy3Kax MPOUCXOAAT YIapbl KyJIa4yKOB.

Pucynox 5 - Mydrta kynaukoBasi mpe1oXpaHuTeIbHas

[Ipy yBeIMYEHUHM MOMEHTa A0 NPEAEIbHOTO, OCEBBIE COCTABIISIOLINE
yCUJIHMM (CM. pUCYHOK 6), TEWCTBYIOIMUX HA KyJIAuKd, COKUMAIOT MPYXKUHY, MydTa
cpabaThIBaeT, MpPEeAOXpaHsis MPUBOJI OT MEPETPY30K.

Marepuan kynaukoB — ctaib 20X, 40X.

Pucynok 6 - Cxema cui AeMCTBYIONIMX B KyJTauKax
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[ToTpeOHas cuna cxatusi npyxuHbl Q 175 mepenayn KpyTAIEro MOMeHTa
KyJIaYKOBOM My(TOM onpeensieTcs no caeayromeid 3aBUCUMOCTH

0= ; Y- (t96 -_aj—z—i-f],

rac D1 - CpeI[HI/Iﬁ AUaMCTP pacCIIOJIOKCHUA KYJIaYKOB, MM,
_ D +4d,)
1~ 2 :

rae di - BHYTpeHHUI TuaMeTp KyJauKkoB, MM;
D - HapyXHBII THAMETP KyJIa4KOB, MM;

0. - YroJ HakjJoHa pabo4yux TrpaHel Kyjnayka, y TpamneneuIanbHbIX
Kynaukop = (3 —10)°;

p - YrOJl TPEHHMS B 3alleIUICHAH KyJlaukoB, # = (6 —8)°;

f- koapduIMEHT TpEeHHS CKONBKEHUS B IIIOHOYHOM COCIUHCHHH, JIJIs
craym f = (0.12-10.16)

Pabouas IMOBCPXHOCTL KYJAYKOB IIPOBCPACTCA IIO0 HAIIPAKCHHIO CMATHA.
CLII/ITaIOT, 4YTO HaArpy3kKa pacripcacisiCTCAa paBHOMCPHO MCIKAY KyJIadKaMHU
2-T -k

Ten = T D, ) = enl MIla

1€ Z - YUCJIO KYJIAQ4YKOB,

b - mupuna Kygauka, MM, - 2
h - pabouas BbICOTa KyJlauKa, MM.
lo:u] - momyckaemoe HanpsbkeHue cMaTus Kynaukos, MI1a,
Pexomennyercst [o:]= (35 -1200 MT]a.
3.5. @puxyuonnvle ynpasnsemoie myphmol

[To dopme pabGounx MOBEPXHOCTEH (PUKIIMOHHBIE YTpaBisieMble MYQThI
MOTYT OBITh TUCKOBBIE, IMJIMHAPUYECKUE, KOHYCHBIE (CM. PUCYHOK 7). My(]ThI He
JOTYCKAalOT HecoocHOCTH. [Ipu BKIIOYCHUM (PUKIMOHHBIX MYy(PT KpyTSIIAn
MOMEHT BO3pacTaeT IIOCTETIIEHHO MO0 Mepe yBeIudeHus cuibl Haxatus Q Ha
MOBEPXHOCTHU TpeHUs. B mpoliecce BkiodeHus MypTa mpoOyKCOBBIBAET U Pa3TOH
BEJIOMOT0 Bajia MPOUCXOAUT MJIABHO.
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Pucynok 7 - @pukuroHHas KOHyCHAas yrpaBiisiemas Mypra

[ToTpeOHas cumna BKItOUeHUS My (DThI
2:T -8 sina
D+ f

rae B - koadduimenr 3amaca cuerienus, = (1,25 —1,5)

il il

f - koo puument Tpenus, f = (0.06 —0.4) 33pyCcUT OT MAaTEPUATIOB;
0L - YT0JI HAKJIOHA KOHYyCa, 00b4HO & = (10 —15)°;
D, - cpennuii auameTp KOHyca, MM.

MydTy npoBepsIOT 10 YAEIbHOMY JaBIECHUIO

p=— 2 oy

" mw-b-D, -sing
rae b - mupuHa KOHTaKTa TPEHUS, MM;

[p] - nomycTuMoe naBiieHMe Ha MOBEPXHOCTH TpeHus, MIla, g yyryHa 1o
craqu Pl =01 -3) MITa.

4. Ilopaodok evinonnenus padbomot

1) O3HAKOMHTBCS C KOHCTPYKIHSIMHU MY(T;

2) Paccumrath nepenaBaeMbiii My()TOM KPYTAIIMIA MOMEHT;
3) Paccunrats MYBII:

- MPOBEPKA MPOYHOCTH MAJIbLIEB HA U3THUO;

- IPOBEpPKA MPOYHOCTh PE3UHOBBIX BTYJIOK Ha CMSATHE.

HUcrounuxku uapopmaumm:

100



1. Hynaes I1.®., Jlenuko O.I1.. [letanu mamuH. KypcoBoe npoekTupoBaHue.
Y4eOHuk /uia TeXHUKYMOB. M.: Briciias mkona, 1984.

2. Kykmun H.I'., Kykmuna I'.C.. Jleranu mammH. Y4eOHHUK 11 TEXHUKYMOB.
M.: Breicmas mkoja, 1987.

3. eiinomut A.E.. KypcoBoe mnpoekTthpoBaHue neTaieil mammuH. Y4eOHUK
JU1s1 TEXHUKYMOB. M.: Beicias mkona, 1991.

IIpumep pacuera
(ucxoaHbIe JaHHBbIE PUHATH U3 NMPAKTHYECKUX padoT Ne2 u 5):
1.ITo 3aganHOMY MOMeHTY Ha Baity T =309,21H-M

T .=K-TyH-n

pacu

T,.=12-309,21=370H - u

rne K=1,15...1,3 — koappuimeHT 101r0BeYHOCTH

[Tpuaumaem mydty yrpyryio BryjouHo-nanbiieByro MYBIT 'OCT 21425-93 Ha
T=3500 HM co ciaeayrommmMu JaHHBIMU:

d, =36mu

l,.. =82 mm

e (3)mabrK21

L =169 mm

D =170 mm

IMaJIblbl BTYJIKH:
d, =18 mm
|, =82 mm
d, =35um ; (3)mabaK21
I, =36mm
Z=6

2.JluameTp pacnoaoKeHus MnajblieB
Do=D-(1,5...1,6)do
Do=17/0-(1,5...1,6) - 36 =116...112 Mmm
[Tpuaumaem Do= 115 Mmm

3.IIpoBepka ynpyroctu aieMeHTa Ha CMSITHE

27 -10°
O-cw :p— S [O-]C.M’ [Gaw]: ZMHa
" Z-Dy-d, -l
2.370-10°

., =—"———=»L166ma
© 6-115-18-36

3HAYUT, yOPYTHI 3JIEMEHT 1O MPOBEPKE HA CMATUE IPOXOJIHUT.
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4. Pacyer naJjpleB Ha U3rud
C=2...5Mm

27 ,(05-1,,+C) | 2-370-(0,5-36 +4) -10°
— O' =

O-us' 1 uz
Z-D,-01-d} 6-115-0,1-18°
[c], =(0,4..05)- o,
o, = 280mlla(l)c.125

=405mlla

[Tanbipl O pacyeTy Ha U3TUO MPOXOMST, T.K. 3Ta MydTa UMEET HEOOIBIIYIO
KOMIIEHCUPYIONIYI0O CIIOCOOHOCTh U MPU COCAMHEHHH COOCHBIX BAJIOB OKA3bIBAET
JI0OCTaTOYHO OOJBIIIOE CHJIOBOE BO3JCHCTBHE HA Bajbl M OMOPBI, MPHU ITOM
PE3MHOBBIE BTYJIKM OBICTPO BBIXOAAT U3 cTpos. Iloaromy B HacTosiiee Bpems
HanOoJIee BBITOJHO MPUMEHITh My(THI ¢ TOpooOpa3Hoil obomoukorr T = 500 HM
I'OCT 20884 — 93.
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Pasnen 4. HanpaBileHHOCTb KOHTPOJIbHO-OLEHOYHBIX MATEPHAJIOB sl
UTOrO0BO# aTTECTALMYU MO Y4eOHOH TUCUMILIHHE

4.1. HanpaBjieHHOCTH 0CBOCHHBIX YMeHnH Ha popmupoBanue IIK n OK

Koabl npoBepsieMbIX

Koabl komnerennuii, Ha (popMHUpPoOBaHUE KOTOPHIX HANIPABJIEHBI

YMeHHU yMeHus
A OK 4; OK 5;
IIK 1.1; TIK1.2; I1IK1.3; TTK1.5; 11K 2.2, I1K2.3; 11K3.4
y2 OK I; OK 2; OK 3; OK 4; OK 5; OK 6; OK 7
[IK1.1; 1TIK1.2; TIK1.3; IIK1.4; IIK1.5; 1TIK2.1; 11K 2.2;
I1K2.3; T1K2.4; 11K3.2; I1K3.4
Y3 OK 1; OK2; OK 3; OK 4; OK 5; OK 6; OK 7

TK1.1; TIK1.2; TTK1.3; TIK1.4; TIK1.5; TIK2.1; TIK 2.2;
TIK2.3; TIK2.4; TTK3.1; TIK3.2; TIK3.4

4.2. HanipaB/1eHHOCTH YCBOCHHBIX 3HaHU# Ha ¢popmupoBanue IIK u OK

Koabl npoBepsieMbIx

Koabl komnerennuii, Ha popMUpPOBaHUE KOTOPBIX HANPABJIEHbI

3HAHUH 3HAHUA
31 OK 3,0K 4, OK 5;
IIK 1.1-1IK 1.4; IIK 2.1-1IK 2.3
32 OK 2, OK 3, OK 4, OK 5;
IIK 1.1-1IK 1.4; IIK 2.1-1IK 2.4; IIK 3.4
33 OK 2,0K 3,0K 4, OK 5;
IIK 1.1-1IK 1.4; IIK 2.1-1IK 2.4; IIK 3.4
34 OK 2,0K 3,0K 4, OK 5;

[NK 1.1-11K 1.4; [IK 2.1-11K 2.3
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