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IlnanupyemMblie pe3yabTaThl 0CBOCHUSA NMPOrpaMMBbl (CopepKkaHue U KOAbl KOMIIEeTEHIUii):
OIIK-14

CrnocoOeH pa3pabaTbiBaTh IPOEKTHBIE HHHOBAIMMOHHBIE PEIICHHUS [0 3KCILTyaTallnOHHON

pasBelike, 10ObIYE, TepepadOTKe TBEPABIX MOJIE3HBIX NCKOMAEMbIX, CTPOUTENILCTBY U

SKCILTyaTalluu IMMOA3CMHBIX 00BEKTOB

OIllIK-14.1

-ocyulecmenaem epamomHoe UCHOIb308AHUE COBPEMEHHBIX MeXHON02ull 011a cOopa ungopmayuu, obpa-

bomKu u uHmepnpemayuu nOJ1Y4€HHblX IKCNEPUMEHMAIbHbIX aaHHbl)C,'

OIIK-18

Cnioco0eH yyacTBOBATh B HCCIEIOBAaHUSAX 00BEKTOB MPO(ECCHOHABHOM 1eATENbHOCTH U UX

CTPYKTYPHBIX 3JIEMEHTOB
OIIK-18.6

~UCnojsbzyent 3aKOHbl MEXAHUKU, mepMO()MHCLMMKM U 31IEKMPOMEXHUKU 6 ceoell npod)eccuonaﬂbnoﬁ oesi-
mejlbHoCcmu, npumeHsaem ux 6 nmeopemudeckKkux u IKCnepumeHmalbHblx UCCe00BAHUSIX.

IMacnopT hoHAA OLIEHOYHBIX CPEACTB

Kon TpeOoBaHUs K yPOBHIO OCBOCHHS HaumenoBanue
KOHTPOJIH- KOMIICTCHIIUN O1eHOYHOTO
No KonTponupyemsbie pyeMoi CpeicTBa
" | pa3aeinsl (TeMbI) KOMIICTCH-
nuu (WM ee
JaCTH)
1 Paznen 1 Lonocen 3Hamo:CTPYKTYpY U
Teopusi MaLIAH U KJIaCCH()HUKAIIUIO MEXaHU3MOB;
MEXaHN3MOB -HCCTICIOBAaHNE KHHEMAaTHKH MEXaHU3MOB;
1.1 | CtpoeHrEMEXaHU3MOB “AMHAMHKY MEXaHU3MOB,
1.2 | Knnematnyeckiexapaxre -KJ1acCU(UKAIUIO CHJI, ICHCTBYIONIHX HA
PUCTHKNMEXAHH3MOB 3BCHBS MEXaHN3MA,
1.3 | UccnenoBaHUsIBIKEHUS “YPaBHCHM ABIDKCHI MAIINHBL, .
MEXAHI3MOB -KpuTepHn paboTOCIIOCOOHOCTH JIeTajen
1.4 | Ananus u cuHTE3 MALIIMH,
JIBHDKCHUSI MEXaHU3MOB Honoicer ymemb:
15 | unavnxavexannsyos -MCCJICI0BATh KHHEMATUKY MallluH
AHATUTUYICCKUM U TpapUUeCKUM
METOJIaMU;
-IIPOM3BOIUTH PACYET MOMCHTOB
WHEPLHH, CHJI ,MOITHOCTEN B
MEXaHU3MaXx;
OIIK-15 Pacuetno-
Paznen 2 OIIK-18 Lonocen 3namo: rpaduyeckas
2 JeraJmmanmH -KpHUTEepuH paboToCocOOHOCTH aeTajieil | pabora
2.1 | PazpeMHBIECOEIMHEHUS MalllvH,
-MEXaHUYECKHe TIepe/iayy;
2.2 | HepasbemHbBIeCOSTUHEH -COeIMHEHUsI JIeTajeil MalllvH;
usi -~TUIOBBIC JICTAIN MAIITHH,
2.3 | Mexanudeckuenepeniauu Lonowcen ymema:
JeTaneiManiug -IPOU3BOJIUTh PACUCT COSAUHEHUH U
5 Pazgensr Nel,2 nepeaay AeTaneil MalivH,

Honocen enadems:
OCHOBAaMH pacyueTa U KOHCTPYUPOBAHHUS




L[eTa.neﬁ MalllMH U MCXaHHU3MOB;

- pallMOHAJIbHBIM MMPUMEHEHUS JIeTallel
MalllMH 1 MCXaHU3MOB HpI/I OCBOCHHUH
IIoTCHOHaJIa Hez[p.

- HaABBIKaMH OpFaHI/I3aLII/II/I HaquO-
MCCJIEI0OBATEIbCKUX padoT.

DK3aMeH

MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3B0OBAHMS POCCUMCKOM ®EJEPALIMNA




Texauueckuit UHCTUTYT (punan)

(benepanbHOro rocy1apcTBEHHOT0 aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKIEHUS BBICILIETO
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o0Opa3oBaHUs
«CeBepo-BocTounslii penepanbupiii yauBepcuteT nMeHn M.K. AMMocoBay
B I. Hepronrpu

Kadenpa ropuoro nena

IIporpamma 3x3amMeHa

l. Teopernyeckasi 4acTb
[Tonaruemexanusma. 3BeHbsIMEXaHU3MA.
CTpyKTypHBI 1 KHHEMAaTUYECKUN aHAJIN3 MEXaHU3MOB.
KnaccupukanuskuaeMaTnaecKuxmnap.
YuciocreneHeicB000bIMEXaHN3MA.
I'pynnerAccypa.
CTpyKTypHbIiiaHATM3MEXaHU3MA.
KoopaunaThslii criocob onpeieneHns KHHEMaTHYECKUX XapaKTEPUCTHUK.
BexTopHsbIticriocobonpeaeneHusICKOPOCTEH.
MopynbpHas cucTeMa KHHEMaTHYECKOro aHalln3a MEXaHU3MOB.
Cuiibl, IEUCTBYIOLIME B MAlIMHAX, U UX XapaKTepPUCTUKA
JlnHamMugecKkassMOIeIbMAITUHBI.
YpaBHeHHeIBUKEHUIMEXaHU3MaA.
HepaBHOMepHOCTBHABUKEHUAMEXAHU3MA.
JlnHaMu4yecKui CUHTE3 U aHAJIN3 110 MeToy Mepuaiona.
AHaMTUYECKUIN METO]] CUJIIOBOIO pacyeTa MEXaHU3Ma.
HeypaBHoBemeHHOCTbMEXaHU3MA.
CrarnueckoeypaBHOBEIIMBAHUEMEXAHU3MA.
Bupl BHELITHETO TpeHUsI B MEXaHHU3MaX.
JlelicTBHEe CHII B KWNHEMATUYECKUX I1apaxX ¢ y4€TOM TPECHHUS.
CuoBoil pacyeT MexaHu3Ma ¢ YYeTOM TPECHHUSI.
[Tnockue cTpYKTypHBIE TPYIIIBI U UX Ki1accuukarms
Knaccudukanus kuHeMaTH4ecKux Lenei 1 MeXaHU3MOB.
XapakTepUCTUKUBHEIIHETOTPEHUS B MEXaHU3MaX
YpaBHeHHE BIKECHHS MAIIMHBI B TudPepeHnuanibaon hopme.
YpaBHeHUe IBMKEHUSI MALIMHBI B (popMe ypaBHEHHUS padoT.
MeToabpI TPOEKTUPOBAHUS CXEM OCHOBHBIX BHI0B MEXaHU3MOB.
Pe3n0oBbie coennuennst. CriocoObl cTOMOPEHUs pe3b0OBBIX COSAMHEHUH
3axnenounbiecoequHeHs. KOHCTpyKIIMsI, TEXHOIOTHSL.
Caapuble coenuHeHus. OOuIre cBeIeHUs 1 IPUMEHEHHE.
Bainer 1 ocu. O0muecseneuus
Coenunenus naiikoii u ckienBanueM. OOIIne cBeIeHNs, OIICHKA U IIPUMEHEHHE.
[Monmmnuuky kayenus. O01Ke CBEACHUS U TPUMEHEHHUE.
KiemmoBsliecoennaenns. KoHCTpyk1us, NpuMeHEHNe
[MonmmnHuky ckonbxxeHus. OOue ceeieHus U Kiaccudukams
[lInoHouHblecoennHenus. KoHCTpyK1Ms, IpUMEHEHHE
[[InuneBbiecoequuenunsi. KOHCTpyKIUs U NprUMEHEHHE
[IpeccoBblie coenuuenus. OOmIME CBEACHUS, TPOYHOCTh COCTUHEHHUS.
3y6uatsie nepeaaun. O6mme ceaeHus. Knaccudukanus. [Ipumenenne
[Tnanerapusie 3y0uaTsie nepenaun. KpaTkue cBeieHNs: O TEOMETPUH U KHHEMATHUKE.
O®puknroHHbIe nepenadyn. O61Me cBeeHMs, OCHOBHbBIE TUIIBI KAY€CTBO
Bapuaropsr. O6uiue cBeaenus. OcHoBHbIE TUIBL. KaduecTBO



42.  Penpyxtopsl. O0muecBenenus. Knaccudukamnms. Ilapamerps

43. Pemennsie nepenaun. O6mme ceeaeHus. Knaccuduxamus. Onenka
44, Hemnnas nepenava. O6mue cenenus. OCHOBHBIC XapaKTEPUCTHKU
45, [tudToeiecoequuenus. Kmaccudukanms. Ouenka. [Ipumenenune
46. CriennansHbIeBUABIZyOUaTHIXTIEpEIAY.

47. MydTsl Tiyxue. OOmie cBeieHrs, Ha3HaYeHHE, KIacCH(PUKaIUs, TIPUHIIAT pa0OThI
48.  Mydterynpyrue

49. MydTe1Y paBIIsieMbICHITACIICTTHBIC

50.  MyQTBHIKOMIIEHCUPYIOIHEKECTKIE

51. [Tnockue CTpYKTYpHBIC TPYIIIBI U UX KJIacCUpUKAIUS

52. Knaccudukanus KHHEMaTHYeCKUX eNel 1 MEXaHU3MOB.

53. XapaKTepUCTUKUBHEITHETOTPEHUS B MEXaHU3Max

54.  YpaBHeHHE ABWKEHHs MalIMHBI B AU depeHnnanbaoi hopme.

55. YpaBHeHHE BIKCHHS MAIIUHBI B (hOpMe ypaBHEHHS padoT.

56. MeTo/1bI MPOSKTHPOBAHUS CXEM OCHOBHBIX BHUOB MEXaHH3MOB.

1. IIpakTH4yeckas 4yacThb

1 .CBapHBICCOCTMHEHUS

3amava 1.1 PaccumraTh cBapHOE COCTMHEHHE, COCTOSIIEE U3 IBYX PABHOOOKHUX YTOIKOB 75X75X6,
NPUBAPEHHBIX K KOCBIHKE JJOOOBBIMU M (IAHTOBBIMH IIIBAMU KaTeTOM K=5MM.

MarepuanoB yronbHUKOB — CT.3

Onpenenuts AIMHBI (IAHTOBBIX MBOB |y 1 |y, U3 yc0BHSA paBHOIPOYHOCTH COEAUHEHHS YTOIKOB C
KOCBIHKOM.

IIpumeuanue:

[,] = 160H/M* (s Ct.3)

[7ep] = 0,65 [o,]

| ;- mmHA aHTOBOTO IIBA

| ,-mHAa 1000BOrO mIBa

| o1

.
/.

2.3aKJIENIOYHOE COETHHEHUE

CTBIK ABYX JHUCTOB TOIIIKUHONW S=10MM, IEPEKPHITON ABYMS HaKJIaIKaMHU TOJNLIUHON S, =6MM Kak1as ,
pactsaruBaetcs cmiamu P=240xH.

Omnpenenuts HEOOXOAUMOE KOJTHUECTBO 3aKJICTIOK AuamMeTpoM 0=20MM U pa3MEeCTUTh UX B IUIAHE,
€CIIM JONyCTUMOE HAIPSKEHU MPUHSATHL: U1 3aKJICTIOK Ha Cpe3 [TCP]ZIOKH/CMZ , Ha cMsTHE
[0en]=24xH/cM® 1 Ha pacTsDKEHNE [O'p]:16KH/CM2.



3. Pe3p00BEBIE COEqMHEHNS

Paccuurats 60aT KitemMmmoBoro coequnenus (Puc.3.2) ,mocpeacTBoM KOTOPOro pbraar
HEMOABMKHO 3aKperuisieTcs: Ha Bany. luamerp Bana D=40mwm, cuna, neiicTByromnas Ha pbrdar
P=50xH , paguyc psrayara R=500mMMm , paccTosiHue oT ocu 60iTa 10 OcH Bajia a=30MM ,
KOJIMYECTBO 00NTOB B coenHennn k=2. Marepuan 6ounta, Baja —pblyara - yriepoaucTas CTaib
[0:] =xH/MM* , koo durment Tperns f=0,15.

4.11InoHOYHOE U NUIMIIEBOE COSTMHEHUE
Paccuurats moaBmxkHOE (0€3 Harpy3KH) COCTMHEHHE MPSIMO3y00ii mecTepHr KOPpOoOKH mepead ¢
BajioM (tab:n. 4.9) npu nanueix 7=230H-m; n= 1450mun™, cpokCmyxk0bI t=100004ac, pexxum
narpyskull (tabauma 4.4.), tuamerp Baiaa d=35mwm, mmpuna Benia b=20mm, MaTepuan paboumnx
nosepxHoctel —ctanb 40X, TO — ynyume-uue(270HB), cpeanue ycioBust cMa3KH.

CoenuHeHne paccuuTaTh B ABYX BapuaHTax: |- MIIMTOHOYHOE, 2- NUIUIEBOE.

5. Onpenenuts 00IIee epeIaTOYHOE OTHOILICHHE W HAIIPaBJICHNE BPAIICHNS BBIXOIHOTO Bajla
penykropa. Yucna 3yObeB KoJiec:

Z,=20; Z,=20; Z3=60; Z4=24, Z5=25; 7'3=16; Z'4-15

Cxema Nel



Cxema Neo2

Cxema Ne3

C = =]

Cxema No5



Kpurepunonenox

Kommerennun

XapakTeprucTHKa OTBETA HA TEOPETUUECKUI
BOIIPOC / BBIITOJIHCHHUA MTPAKTHYCCKOIO 3aIaHUA

KonnyecTBoHAOpaHHBIXOAIIIIOB

OIIK-15
OIIK-18

1.3HaHue onpeeneHnii, yCTpONCTBA, IPUHIUIIA
paboThl, JOCTOMHCTBA U HEJJOCTATKH JCTaJICH
MAIlIMH ¥ MEXaHU3MOB,

2.YMeHue uccienoBaTh MEXaHU3MbI
rpadUuecKUM U aHATUTUIECKIM METO/IaMHU.
3.Bnagenve ocHOBaMU pacyeTa JeTajaeid MalluH
1 MCXaHH3MOB.

4. TTonb30BaTHCACITPABOYHOUITUTEPATYPOH.

300amn
OTiIn4HoO.

1.3HaHue onpeeneHnii, yCTpONCTBA, IPUHIUIIA
paboThL, JOCTOMHCTBA U HEJIOCTATKH JIeTanen
MAaIIUH U MEXAHU3MOB.

2.YMeHue uccienoBaTh MEXaHU3MbI
rpadu4ecKUM U aHATUTUYECKUM METO/IaMHU.

3. Ilonb30BaThCs CIIPABOYHOM JIUTEPATYPOU.

4. lonyckaeT OMIMOKY B pacueTax u
pa3MepHOCTAX

246anna
Xopoto.

1.3HaHue onpeaeneHnii, yCTpOHCTBa, IPUHIUIIA
paboThL, JOCTOMHCTBA U HEJOCTATKH JIeTanen
MAalIuH U MEXaHU3MOB.

2.YMeHue uccienoBaTh MEXaHU3MbI
rpaduuecKUM WM aHATUTHYECKUM METOIaMHU.
3. He opueHTUpyETCS B CIPABOYHOM
TuTepartype.

4. JlomyckaeT ommOKHU B pacueTax u
pa3MepHOCTAX

180amnoB
YJIOBJICTBOPUTEIIEHO

3HaHI/I$I, YMCHUSA U BJIAJICHUC I10 JUCHUIIJIMHC HE
YCBOEHBI B MIOJIHOM Mepe

Ilepecnaua sk3ameHa




MUHHCTEPCTBO HAYKU U BBICILIETO OBPA3OBAHMSI POCCUMICKOM ®EJEPALINN
Texauueckuit UHCTUTYT (puInan)
(benepanbHOro rocy1apcTBEHHOT0 aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKIEHUS BBICILIETO
o0Opa3oBaHUs
«CeBepo-BocTounsrtii penepanbupiii yauBepcuteT nMeHn M.K. AMMocoBay
B I. Hepronrpu

Kadenpa ropuoro nena

KonTpoabHas padora
I'pynna 3aga4y Ne 0

3amgaya 1

JIBe nonocsl u3 cranu CtT.3 COeqUHEHBI CTHIKOBBIM IIBOM M HarpykeHsl cuiioil F(pucynok 1).
Omnpenenuts gomyckaemyio cuity [F], BocnmpuHuMaeMylo IIBaMH, BBIMOJHEHHBIMU IO
CJIEIYIOIIMM BapuaHTaM:

- a) cBapKa pyd4Has IyroBas 3JIeKTpooM D42 A (pucyHok 1, a);

- 0) KOHTaKTHas TOUYEYHAsl CBapKa ¢ HAKJIQAKOU (pUCyHOK 1,0).

*Pasmepbl wiea 6 mabauye.

Pazmep BapuaHTbl
0 1 2 3 4 5 6 7 8 9
I 80 120 145 170 205 232 260 310 360 400
0 3 4 6 6 7 7 8 8 10 10
!
LS~ £ ¢ 7 A
e w0
- T
F \ F F o \ F
_ \ ' \
0)
Pucynox 1
3amaua 2

[IpuBoa, W300pakeHHBIM HA PHUCYHKE 2, COCTOMT W3 DJJIEKTpOABUTATENS 1,memHOM
nepesayd 21 4YepBSIYHOTO OJHOCTYNEHYATOro penykTopa 3.PaccunTaTh YepBSUHYIO Hepenavy
penykropa. Ilepegaroynoe oTHolmeHue peaykropa Up= 8, cpok ero ciyx0sl L= 8000 gacos.
Martepuan yeppsika - Crans 40X, ero tepMooOpaboTKa - ymydmieHue. Jlpyrue naHHbIE s
pacuera npuBe/IeHbI B TaOIHIIE.
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Pucynox 2
Hcxonublenannbie | BapuaHThl
0 1 2 3 4 5 6 7 8 9
P,xBt 2,3 3,2 41 5,0 5,9 6,8 7,6 8,7 9,6 10,2
n,MuH " 58 54 51 46 42 61 63 66 74 78
3amaua 3

[To nmaHHBIM 3amauu 2 paccuuTaTh OBICTPOXOITHBIM BaJ YEPBIYHOM TepeAadyd |

noao0paTh I HETO MOAIIUITHUKY KadyeHus. Hepgocraromue maHHbIe MPUHATh KOHCTPYKTHBHO,

cUHTas pacCTOSTHHE MEK Ty oropamu |= 6d, rae d- quamerp Baja, OnpeaeIsIeMbIi M0 KPYTSIIEMY

MoMeHTY. JlaTe paboumii 3CKu3 Baa.

I'pynna 3agau Ne 1

3amaua 1

ITonoca 1 ceuennem 70X7 mpuBapeHa K miaacTuHe 2 JT0OOOBBIM M (DJIAHTOBBIMH IIBAMH U

HarpyxeHa pactsaruBarolieit cunoit F(pucynok 3). Onpenenuts TpeOyeMyro JIMHY (JIIaHTOBOTO

mBa. Harpyska crarudeckas. Hegocraromnye nanapie IpuBeIeHBI B TAOIHUIIE.

Ta0numa 8

HUcxonurie BapuanTsl
JTAaHHBIC

F,xH

0 0 010 0 00 20 40 60

Marepuan Crans Cr.2 Crans C1.3

B Pyunas, Pyuras, ABTOMaTH4ecKas
CcBapKH M THI anexTpoaoM D50A STICKTPOIOM o urrocom
AJEKTpOJIa 234
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Pucynox 3
S3amaua?
[IpuBoa, w300pakKeHHBIW Ha pUCYHKEe 4, COCTOMT W3 JJEKTpoABUTATEeNs 1,

MJIOCKOPEMEHHOU Tiepefiaun 2 W 4epBAYHOTO peaykropa 3. PaccumTaTh 4epBsUHYIO Mepenady
pelyKkTopa C IepelaTO4YHbIM OTHOWEHUeM u,= 10 u cpokom cmyxk0bl Lh= 10000 yacos.
Martepuain uepssika - Ctans 40X, TepmooOpadoTka - ynydmienue. OcTabHbIE UCXOIHBIE JaHHBIC

MIPUBE/ICHBI B TA0JIHIIE.

Benu- Bapuantsl

YHHA 0 1 2 3 4 5 6 7 8 9

D, mm 20 24 28 30 36 40 46 55 60 65

T,H™m 100 | 180 240 320 380 400 420 | 460 |500 |610

b, Mmm 32 36 42 48 52 55 60 68 72 84
3




Pucynok 4

3amaua 3

[To manHBIM 3amaun 2 paccuMTaTh BEIOMBIM Baj PEAYyKTOpa M Moao0paTh UIsI HETO
NOIIIAITHUKA KaueHus. Paccrosume wexay omnopamu |= 8d, rme d- ngumamerp Baia,
oTpeIeIsIeMbIi TI0 KpYTsAIeMy MOMEHTY. JlaTh paboumii 3cKu3 Baja.

I'pynna 3agau Ne 2
3agaya 2

[unuaapudeckoe 3y0uaToe KOJIECO 3aKpeIyieHO Ha Baly MPU3MATHYECKON IITTOHKOMN
(pucyHok 5). Marepuan Bana - Cranp 50, mmonku - Ctans 45, 3youaroro kozieca - Cranb 40X.
Pexxum pabotel - cpennuii. uamerp Bana d, [uymHa 3y0a xojeca bu mepeaaBaeMblil KpYTSIIUiA
MOMEHT T3ananel B Tabnuie. TpedyeTrcs mogo0parh MIMOHKY U IIPOBEPHUTH €€ Ha MPOYHOCTh

Benu- BapuaHTbl

4yuHa 0 1 2 3 4 5 6 7 8 9

D,mMm | 20 24 28 30 36 40 46 55 60 65

TH™M |100 180 240 320 380 400 420 460 500 610

b.mm 132 |36 |42 |48 |52 |55 |60 |68 |72 |84

Pucynok 5

3amaua 3
[IpuBonHas YCTaHOBKa, n300pakeHHas Ha pUCYHKE 6, COJICPIKUT
3JICKTPOJIBUTATENb 1, KIMHOPEMEHHYIO TMepenady 2u 4YepBSYHBIA pe- aykrop3.Paccuurars
4epBAYHYIO IiepeJady C NepeaTouHbIM OTHOIIEHUEM U ,= 12,5 u cpokoM ciy:x0b61 16000 yacos.
Marepuan uepssika - Cranp 40X, ero tepmooOpaboTka - ymyuiieHue. OcTanbHble JaHHbIE

MIPUBE/ICHEI B TA0JIHIIE.
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Pucynok 6
HUcxon- BapuanTel
HbBIE 0 1 2 3 4 5 6 7 8 9
JaHHbIE
P,xBm 0,8 1,3 2,1 3,7 4.6 5,4 6,7 7,3 8,4 9,7
n, 118 104 96 87 74 68 52 48 36 28
yurt
3amaua 4

[To maHHBIM 3a1auu 2 pacCUUTATh TUXOXOJAHBIA BaJI YEPBSIUYHOTO PEIYKTOpPA M MOA0OpaTh JIst

HEro MOMANIMITHUKKA KadeHus. PaccrosHue mexay omopamu npuusath |1= 5d, roe d- nuamerp Baia,

oTpeesieMbIil IO KpyTAeMy MOMEHTY. JlaTh paboumii 3cKu3 Baja.

I'pynna 3agau Ne 3

3amgaua 1

[TonoOpaTh CErMEHTHYIO INMOHKY IS KPEIUIEHHWS BTYJIOYHOM MYy(QTHI

Ha Baly

nuameTpoM du MPOBEpUTH €€ Ha MPOYHOCTh. [lepeaaBaemMas MOIIHOCTh P, yacToTa BpaiieHus

Baya N, umHa noaymydrer |. Martepuan mydrer - Crans 40X, mmonku - Ctanb 45, Bana - Ctanb

50. UcxomHble TaHHBIC TPUBECHBI B TAOHUIIE.

Benu- BapuanTbl

YHMHa 0 1 2 3 4 5 6 7 8 9
d,mm 12 14 16 18 20 22 25 28 32 38
P,xkBm | 0,6 0,8 1,2 1,6 2,0 2,2 2,4 2,6 2,8 3,0
n, 1480 | 1320 |1260 | 1140 | 1060 | 980 830 710 680 660
M

|, pm 26 32 34 38 42 44 48 52 60 74




S3amaua?

Mexanuueckass TMPHUBOAHAs YCTaHOBKA, IIOKAa3aHHAs HA pPHUCYHKE 7, COCTOUT U3
JNIeKTpoABHraTenss 1, KOHHYECKOro peaykropa 2 u uenHoil mnepemaun 3.Heobxomumo
IPOM3BECTH KMHEMAaTUYECKHI U CHJIOBOM pacueT MPUBOJIA, PACCUMTATh KOHUYECKYIO 3yOUaTyro
nepefady pexykTopa ¢ HEpefaTOYHbIM OTHOIIEHUEM u,= 2,5 u cpokoM cayxkOsl |,= 20000
yacoB. Marepuan u tepmoodpadoTka: mecrepau - Ctans 40X, ynyumienue, koneca - Cranp 45,

HOpMaJIn3alus. OcTaJibHbBIe AAHHBIC IPUBCACHLI B Ta6J'II/II_[e.

Hcxonurnie Bapuantsl

JIAHHBIE 0 1 2 3 4 5 6 7 8 9

P, xBm 1,2 1,9 2,1 3,9 4,9 51 58 2,9 6,4 7,5
nyun 69 79 89 165 215 99 119 265 280 | 310

4

/

Pucynok 7

3amauva 3

[To manHBIM 3a1aun 2 pacCUUTaTh OBICTPOXOIHBIN Ball pEAYKTOpa U T0100paTh I HETO
HOJIIMITHAKA KAa4YeHUs, CUYMATAsi OPUCHTHUPOBOYHO PACCTOSIHUE MEXKIy MOAIMMIHUKAMHA |=
5d,rme d- nuamerp Baia, onpeAeasaeMbIi 10 KpyTsmeMy MOMeHTY. JlaTh pabouunii 3cku3 Baja.

I'pynna 3agau Ne 4
3anaua |

Onpenenuth BENMUYMHY KpPYTALIET0O MOMEHTa [, KOTOPBIH MOXET IepeaaTh KIMHOBas
BpE3Has IIMOHKA, €CIIM AuaMeTp Bana du pabouas anuHa MMOHKU 1, kodddunuent tpenus f=
0,16. Iuamerp du anuHa 13anansl B TabIMIE.



Bennunna BapuanTsl

0 1 2 3 4 5) 6 7 8 9
d 16 19 26 30 34 42 48 54 58 63
1p 40 52 70 83 90 124 142 161 180 200

3amaya 2

JIByXCTyneHYaTblii MEXaHMYECKUI MPUBOJI, N300paKEHHBIM Ha PUCYHKE 8, BKIIIOYACT B
cels AJIEKTPOABUTATEND 1, x1MHOpEMEHHYIO nepenaqy 2u KOHUYECKUI
penyktop 3.HeoOxommmo paccumTarh 3y04aryio mepefady peaykropa ¢ IepelaTOYHBIM
otHomeHneM up= 3,15 u cpokom ciayxObl Lp=25000 uwacoB. Matepuan u TepmooOpaboTKa:
mectepuu - Crans 40X, ynydmenue, koneca - Cranps 45, HopMmanuzauus. OcTanbHble TaHHbBIE
MIPUBE/ICHEI B TA0JIHIIE.

Hcxonnsle | BapuaHTel

AHHBIC
a 0

1 2 3 4 5 6 7 8 9

P, xBm 8,0 6,0 6,4 4,8 3,8 2,0 1,6 14 1,2 1,0

n,mun’ 54 60 70 120 | 100 |90 80 160 | 150 | 140

Pucynox 9

I

o= R
L }
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3amaua 3

[To manHBIM 3ama4u 2 pacCYUTATh THXOXOMHBIN Bajl PEIyKTOpa U MOAOOPATh AJSi HErO
NONIIUITHAKY KadeHus. Hemocraromye naHHBIE MPUHATH KOHCTPYKTUBHO, CUMTAsl PACCTOSIHHE
Mexay onopamu |1= 7d, rae d- auameTp Baja, ompenenseMblil MO0 KPyTsIIeMy MOMEHTY. JlaTh
pabouwnii Scku3 Baa.

I'pynna 3agau Ne 5
3amgaua 1

brox miecteper B KOpoOke Tmepedad IMOCaXEH Ha Bajl C IOMOIIBIO TMOABHKHOTO
9BOJILBEHTHOI'O MNUIMIEBOr0 coeauHenus. [nmuua Gmoka mecreper |. Marepuan - Crans 45



(TepmooOpaboTKa - yiydlIeHHe), HapyXHbIi nuamerp D, ycnoBus skcruryatanuu - cpeaHue,
nepemelieHne - 0e3 Harpysku, nepeaaBaeMblii MoMeHT T. IlogoOpaTh nuMIEBOE COCIMHEHUE U

HaWTH HAIIPS?KCHUEC CMATHUS. I/ICXO,Z[HBIG JaHHBIC IPUBCACHLI B Ta6JII/II_[e.

Benu- BapuaHnTsl

qHHa g 1 2 3 4 5 6 7 8 9

ln | 42 46 50 55 70 80 90 95 100 110

D,ym | 35 38 40 45 60 80 85 95 110 140

T,Hm | 420 480 520 610 720 800 820 900 120 1600

3amaua 2
[To maHHBIM 3a1auu 2 pacCUUTATh OBICTPOXOHBINA BaJ PEAYKTOpa U MOA00paTh JJIsl HETO
HOIIIAITHUKN KadeHus. CuuTarh paccrossHue Mexay omopamu |= 4d, rme d- mumamerp Baina,
ompeesieMblil TI0 KpyTsAeMy MOMEHTY. JlaTh pabounii 3cKu3 Baja.

HUcxonurnie BapuanTel

TaHHBIE 0 1 2 3 4 5 6 7 8 9

P,xBm 3,6 4.8 5,4 6,6 7,2 8,0 2,6 2,1 1,8 0,9

noun 68 74 86 110 94 116 58 92 78 97
3amaua 3

[To maHHBIM 3a1aun 2 pacCUUTATh OBICTPOXOIHBINA BaJ PEAYKTOpa U MOA00paTh JJIsl HETO
HOIIIAITHUKN KadeHus. CuuTarth paccrossHue Mexay omopamu |= 4d, rme d- mmamerp Baina,
oTpeesieMblil TI0 KpyTsAeMy MOMEHTY. JlaTh pabounii 3cKu3 Baja.

I'pynna 3agau Ne 6

3amgaua 1

Onpenenuth nuaMeTp 00JTa TMOTOJIOYHON MPOYIIMHBI, yAepKUBaroel rpy3 Becom G(pucyHOK
10). Pe3pba meTpudeckasi ¢ KPYIHBIM IIIaroM, 3aTshKKa HEeKoHTpoJmpyemas. 3HadeHust G( sec
2py3a)u Marepuain 00aTa MPUBEACHBI B TAOIHUIIC.

[Tapa- BapuanTsl

METPBI 0 1 2 3 4 5 6 7 8 9
G, kH 5 7 12 16 20 32 46 56 68 89
Marepuan Cr3 Crans 35 Crans 45

6onra
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Pucynok 10
3amaua 2
Ha  pucynke 11 MoKa3aHa cxema MIPUBOJIHOM YCTaHOBKH, COCTOSIIIEN U3

anekTpoaBurarenss  l,menHod  mepenaud  2M  UMIMHAPUYECKOTO  OJHOCTYIEHYATOIrO
penykropa 3 ¢ NEpelaTOYHbIM OTHOUIEHUEM u,= 3 M CpPOKOM ciykObl Lh= 26000 gacos.
HeobxoaumMo mpou3BecTH pacyeT MpUBOJa M 3yOuaToil mepenadn peaykropa. Marepuan u Tep-
MooOpaboTtka: mectepan - Cranp 40X, ynydmenue, koneca - Cramp 45, HOpMaIU3aIusl.
OcTanbHble TaHHBIE B TaOJIULIE.

HUcxonurie BapuaHnTsl

TaHHBIE 0 1 2 3 4 5 6 7 8 9

P, kBm 0,9 1,3 1,7 2,6 3,4 4,4 4,8 6,2 6,6 7,6

N, mun" 138 132 126 122 116 104 92 84 80 76

Pucynok 11




3agaua 3
[lo manHBIM 3amaun 2 paccuuTaTh BEAOMBIA Bajl 3yOuaToi Imepegadd penyKTopa W MmoaoopaTh
JUIsS. HETO TOJALIMITHUKHM KadeHus. PaccrosHue mexnay onopamul= 6d, raed- amamerp Baia,

oTpenieNsIieMblii IO KPYTAIIeMy MOMEHTY. JlaTh paboumii 5CKu3 Baja.

I'pynna 3agaq Ne 7

3amgauya 1
BunTOBas cTskka (pucyHOK 12) UMeeT mpaBylo U JIEBYIO METpUUECKyIo pe3nObl mo CT
COB 182-75. Paccuntatrh BUHTHI CTSKKU TIPH JeHCTBUM Ha Hee cuibl F. Harpyska cratnueckas,
3aTsHKKa HEKOHTpospyeMas. Matepuan BUHTOB U 3HaU€HHE CUIIbl FripuBeieHbl B TaOIHILE.

Fesnba npasas _>_ Fe3p6a neBast
il i 1
Fy

< s

Pucynok 12
Hcxon- Bapuantsl
HBIE 0 1 2 3 4 5 6 7 8 9
JIAHHBIE
F.xH 4 8 15 18 22 26 30 46 75 98
Mare- Cr.3 Cr.5 Cranb 35
puan

3agaua 2

[IpuBonHas ycraHoBKa (pUCYHOK 13) COAEpXKUT 3IIEKTpOABUraTesb 1,MI0CKOPEMEHHYIO
nepenady 2u LUIMHIPHYECKUH pelyKTop 3 ¢ HEpPeJaTOYHbIM OTHOIIEHHEM U,= 2 U CPOKOM
ciyx0b1 Lh= 21000 uacos. Ilpou3BecT KMHEMaTHYeCKHH W CHIJIOBOM pacueT YCTaHOBKU U
paccumTarh Koco3yOyro mepeaady, eciiu Marepuai u TepmooOpadorka: mectepHu - Cranp 40X,
ynydiienue, kosneca - Cranp 45, Hopmanuzanusi. IcxoHble JaHHbBIE - B TA0IUIIE.

Ucxon- BapuanTsl

HBICJTAHHBIC 0 1 2 3 4 5 6 7 8 9
P,xBm 6,7 5,7 47 3,5 2,7 2,5 1,9 1,3 0,9 0,7
n,mun’” 193 198 69 77 85 95 71 87 111 135
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Pucynox 13

3amaua 3
[To maHHBIM 3a7a4M 2 paccuUTaTh BEIYUIUMH BaJl MIWJIMHIAPUYECKOW Mepeadyn peayKropa
U ToA00paTh IS HEro MOAMIMIHAKKM KadeHus. CUMTaTh paccTosHHEe MExay omopamu |= 8d,
rie d- tnamerp Bajia, OnpeaessIeMbIil 10 KpyTAeMy MOMEHTY. /laTh pabouuii 3cku3 Basa.

I'pynna 3agauy Ne 8
3amauva 1
Paccuurtate 60aTHI (hriannieBoit My ThI (pUCYHOK 14) mIpu yciaoBuH, 4TO mnepeaaBaeMasi MyGTou
MOIIHOCTH P, wactora BpamieHus My(pThl N, TUAMETP OKPYKHOCTH HEHTPOB 00aTOB Dy, umncio
001TOB Z, a Takke KodduuueHT TpeHus Mexkay noaymydramu f ykasaner B Tabmuie. bonTe
YCTaHOBJEHBI C 3a30poM. Harpyska nmoctostHHasl.

[MTapa- Bapuantsl
METPBI 0 1 2 3 4 5 6 7 8 9

P, kBm 1,2 1,8 2,4 3,0 6,2 13,0 |30 38 52 70

n,mun’ 900 830 340 300 240 230 280 140 120 70

Do, mm 60 65 75 90 110 125 150 180 220 280

V4 4 6
f 0,2 0,16 0,17 0,15 0,17 0,16 0,15 0,17 0,18 0,2
Marepuain

Crans 20 Crans 30 Crans 40

ooirra




Pucynox 14

3amaya 2

Mexanuueckass NpUBOAHAs YCTAHOBKA, IIOKa3aHHas Ha pHUCYHKe 15, cocroutr wus
aNIeKTpoABHraTens 1, KIMHOPEMEHHOW Tepeiayd 2 W [IUIMHIPUYECKOTO MPsSMO3yOoro
peaykTopa 3 ¢ IepefaTO4YHBbIM OTHOIIEHHEM u,= 4 U cpokoM ciyxkObl Lh= 29000 uacos.
Heo6xoauMo paccuurtaTh NpHBOJ U 3y0UaTyro mepefady peayKTopa Mo JaHHBIM TaOauisl 23
IpY YCIOBHH, YTO MaTepuas u TepMooOpadoTka: mecrepau - Ctans 40X, ynydmieHue, kojeca -
Crans 45, Hopmanu3anusi.

[TomoOpatk ¥ MPOBEPUTH IIMTOHOYHOE COCTUHEHNE BEIOMBII Bajl — 3y04aToe KoJeco.

ST
{ | —] X — -
210

X X
Pucynok 15
Ucxon- BapuanTsl
aelenannbie | 0 1 2 3 4 5 6 7 8 9
P,xBm 9,4 8,6 7,2 6,1 54 4,2 3,6 2,7 1,4 0,6
n,mun’” 64 98 104 48 156 211 72 198 82 246




I'pynna 3agau Ne 9

3anayga 1
Hns dpnanueBoit Mmy¢dTsl (pucyHok 14) paccuutarh OONTHI, YCTaHOBJIEHHBIE 0€3 3a30pa.
[lepenaBaemass MmyToii MoutHOCTH P, €€ "acToTa BpamieHHs N,IuaMeTp OKPYKHOCTU LIEHTPOB
6onroB DO 1 ux yncio z,a Takxke MaTepual 00JITOB PUBEIEHBI B Tabue 24.

Tabauya 24
[Tapamer- 0 1 2 3 4 5 6 7 8 9
pu1/
BapHaHTHI
P, kem 12,8 126 |29 31 36 40 50 54 68 72
n, mun™ 230 250 290 270 150 120 130 100 80 70
Do, mm 125 125 150 150 180 180 220 220 280 280
z 4 6
Marepuan | Cranp 10 Crans 15 Crans 50
6onTa

3amaya 2
Ha pucynke 16 moka3zana cxema JBYXCTYNEHYATOr0O MEXaHMYECKOrO MPUBOJIA, COCTOSIIETO U3
AJIEKTPOABHUTATENS |, IMMJIMHIPUYECKOTO peaykTopa 2u 1enHor mnepemadn 3.Heobxommmo

Pucynok 16

IPOM3BECTH pacyeT MpHBOJa M Koco3yOoi 3yOuaroiimepenaun 3. HeoOxomumo mnpousBecTu
pacuer mpHuBOAa M KOco3yOoil 3y04aroil mepemaud peayKTopa ¢ MepelaTOYHBbIM OTHOIICHHUEM
Up=6 u cpokoM ciyk0b1Ln=34000uacoB no AaHHBIM TaONUIBI 25, IPU YCIOBHH, YTO MaTepHall
u TepmooOpadoTka: mectepuu — Cranp 40X, ynyumenue, koneca — Ctanp 45, Hopmanuzamusi.

Hcxon- BapuanTsl
HBIC 0 1 2 3 4 5 6 7 8 9
JIAHHBIE

P, kBt 1,6 1,4 1,8 2,7 3,5 4,5 4,9 6,3 6,7 7,7

nvug’ | 148 142 136 |132 |126 114 |102 |94 90 86




Kpurepunonenox

XapakTepucTHKA 0TBeTa Ha TeOpeTHYeCKU Bonpoc / Koawecrso
Komnerenunu HAOpaHHBIX
BBINOJTHEHH NPAKTHYECKOI0 32 JaHUSsl
0aJ1J10B
Odopmnenne paboThl B COOTBETCTBUU C 33JaHUEM U
MOJIOXKEHUEM 00 0(hOpMIICHHH. 306
OIIK-15 BrinonHeHHbIe 3aa4d  COOTBETCTBYIOT 3HAHUAM, YMEHUAM U '
OIIK-18 BJIAJICHUEM MaTEpPUATIOM.
Odopmnenne paboThl B COOTBETCTBUU C 33JaHUEM U
MOJIOX)KEHHUEM 00 0(hOpMIICHHH. 256
3agauu HE B IOJTHON Mepe COOTBETCTBYIOT TPEOOBaHUSIM '
paznena 1.
Odopmiienne paboThl HE COOTBETCTBYET IOJI0KEHHUIO 00
odopmiienun. TpedyeT ucnpanicHusI. 206
OTBeThl Ha KOHTPOJIBHBIE BOIIPOCHI HE B MTOJIHOM Mepe )
COOTBETCTBYIOT TpeOOBaHUsIM pazzena 1.
Pabora tpeOyer ucnpasnenus. TpeboBanus no pazaenam 1,2,3 06

HE BBbIITOJIHCHbBI




MUHHCTEPCTBO HAYKU U BBICILIETO OBPA3OBAHMS POCCUMICKOM ®EJEPALINN
Texauueckuit UHCTUTYT (puInan)
(benepanbHOro rocy1apCTBEHHOT0 aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPEKIEHUS BBICILIETO
o0Opa3oBaHUs
«CeBepo-BocTounsrtii penepanbupiii yauBepcuteT nMeHn M.K. AMMocoBay
B I. Hepronrpu

Kadenpa ropuoro nena

IIpakTHYecKkuepadtoThI
Ne HaunmenoBannepaboTh TpynoeMkocTb,u | @OPMBIKOHTPOIISA
ac.

TeopusiMaliMH ¥ MeXaHU3MOB AHanms

1 OmnpenenennecTeneHeHCBOOOAPIMEXaHN3MA 6 TEOPETUYECKOTO

2 [1naHp! NOJOKEHUH U IIATYHHBIE KPUBBIE 6 MaTepHuaia u

3 ['pynneiAccypa 6 MOATOTOBKA K

4 [TnanpIcKOpOCTEN M YCKOpEHUH 6 3aIuTe

JleTanuMaiunH

1 PasbeMmHBIECOEIUHENS 6 Ananns

2 HepasbpéMmHblecOeAMHEHUS 6 TEOPETUIECKOT O

3 KnunopemeHnHasnepeaya 6 MaTepuaia u

4 PacuerHo-rpaduueckas padbora 6 MOATOTOBKA K
«OmHOCTYNIEHYATBIH PEAYKTOP» 3aluTe

Meromuueckue ykazanus pasmeriensl B CJIO Moodle:

http://moodle.nfyqu.ru/course/view.php?id=11421(0OT'P)

http://moodle.nfyqu.ru/course/view.php?id=11508(MJT)

Kpurtepuu oueHKH NPaKTHYECKUX PadoT

XapakTepHCTHKA 0TBeTa HA TeOPeTHYeCKH I

Komnerenmun BOMNPOC / BBIMOJTHEHUSI TPAKTHYECKOTO 3aaHHSA Koamiecrsonabpanusixtainion
1. Odopmnenune pabOTEI B COOTBETCTBHH C
3aJJaHieM U TIOJI0KEeHHEM 00 0(pOpMIICHHH. 56
2. OTBeThl HA  KOHTPOJBHBIC  BOIMPOCHI
COOTBETCTBYIOT 3HAaHUSIM, YMEHHUSAM H
BJIaJICHUCM MaTCPHAJIOM.
OIIK-15 1. Odopmnenne pabOTEl B COOTBETCTBHH C
3aJIaHUEM U ITOJIOKECHHEM 00 0(pOPMIICHHUH. 40
OIIK-18 2. OTBeTHl Ha KOHTPOJILHBIE BOIIPOCHI HE B

MOJIHOM MEpE COOTBETCTBYIOT
TpeOoBaHMUsIM pas3aeia 1.

1. Odopmnenue pabOTEI HE COOTBETCTBYET
TTOJIOXKEHUIO 00 0(OpMITCHUH. 36.

2. OTBeTHI Ha KOHTPOJIBHEIE BOIIPOCHI HE B
MOJIHOM MEpE COOTBETCTBYIOT
TpeOoBaHMUsIM pas3jeia 1.

Pabora TpeOyeT ucnparieHusl. 06ammor

TpeboBanus o pazmenam 1,2,3 He BBITIOTHEHBI



http://moodle.nfygu.ru/course/view.php?id=7926
http://moodle.nfygu.ru/course/view.php?id=7926
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