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BBEJIEHUE

MeToaudecknue ykazaHUs IO BBIIIOJIHEHUIO T1a0OPaTOPHEIX PabOT II0 KypCy
«JleTanu MalllH 1 OCHOBBI KOHCTPYUPOBAHILI» SIBIISIETCS YUeOHBIM IIOCOOMEM I
CTYAEHTOB, OOyUYaIOMIUXCS 10 HalpaBIeHIEO MoAroToBKU 23.03.03 DkciyaTaius
TPaHCIIOPTHO-TEXHOJIOTNYECKNX MAIllMH 1 KOMILJIEKCORB

Y4yeOHBEIMHI IUIaHAMHU MOPEIyCMOTPEHO yCUICHHE (PU3NKO-MAaTEeMaTHUECKOI
[IOJACOTOBKM CTYJEHTOB IIyTEM BBEACHI psaa JUCIIUIUINH 10 N3YUEHUIO METOOB
Hay4YHBIX MHCCJIEJOBaHUIl, BHeApeHUsI OBM B yueOHBIN IIpoliecc, 0OpaIeHo
BHUMAaHIE€ Ha WHIUBIyalIn3alo oOydeHHs. B 5Toil cBa3u J1abopaTOpHEBIE
pabOTHI MPHUOOPETAIOT OCOOYIO 3HAUNMOCTBH, TaK KaK HCIBITEIBATHL MAIHHBI U
OTJEIbHEIE Y3IIbl IIPUXOINTCSA KaXKIOMY UHKEHEPY, KaK KOHCTPYKTOPY, TaK I
TEXHOJIOTY.

JlabopaTopHBIe pabOTBI SBJIAIOTCSA AEHCTBEHHBIM CPEJICTBOM OOyUEeHI,
[IOCPEACTBOM KOTOPOIr'O CTYAEHTaAM IIPUBHBAIOTCS HABBIKU IIPOBEACHIS HAayUHBIX
ncciaeqoaHnili. OCHOBHBIMHI  3ajladyaMHi  J1aDOpaTOpPHBIX  PadOT  SBJISIOTCS
SKCIIEpUMEHTAIbHOE M3yUeHIe palOTHl JeTajlell I y3JI0B MAallUH — IIO3HaHIE
(pU3MUeCcKON CYIHOCTH SBISHHUN, IPOUCXOJAIINX B IIpollecce MX 3KCIUTyaTallll,
[IOATBEPXKJICHIE Ha [PakKTHKE TEOPETUYECKMX IIOJIOKEHUII U BBIBOJOB, C
KOTOPBIMHU CTYJEHTHl 3HAKOMSITCS IIPU OCBOEHUM JIEKIIMOHHOI'O MaTepuala;
pa3BUTHE HABBIKOB M YMEHHI CaMOCTOSATENILHOII padOTEI ¢ IpUOOpaMHU U
SKCIIEpUMEHTAILHEIM 000pyAOBAaHUEM — IIPOBEACHHE 3aMEpPOB HaIpsIKEHUII,
nedopmanuii, YCIJINN, KPyTAIIIX MOMEHTOB, IIEpeMEICHHI, 03HaKOMIICHUE C
METOJIIIKOIl BBIIIOJIHEHHNS pazjIMUHBIX II0 XapakTepy padoT H HCCIeJOBaHUIL,
IICIIOJIb30BAaHUE CYIIECTBYIONINX METOL0B 00pabOTKM JaHHBIX A1 000OIEeHUs U
aHalll3a MOJIYyUEeHHBIX pe3yJIbTaTOR.

B HacTogmue MeroAMUecKne yKazaHIS BKJIIOUCHO 9 nmabopaTOpHEIX padoT,
TeMaTHKa U COJEepKaHNE KOTOPBIX OXBAaTHIBAIOT pa3zJelkl IporpaMMBI Kypca
«Jleranmn MamMH MW OCHOBHL KOHCTpyuUpoBaHHUA». KolnmdecTBO M TeMaTUKa
BEITIOJIHSIEMBIX pabOT OIpPEAeILIOTCS BpEMEHEM, IIPeayCMOTPEHHBIM YUeOHBIM
IUIAaHOM Ha JIaDOpaTOpHBIE 3aHATHUS COOTBETCTBEHHO HAIIPaBISHIIO IOATOTOBKIL.

B MeToamuecknuxX yKazaHHSX OIIMCBIBAIOTCSI METOJHMKU MHpOBeIeHHS padoT,
MOPsAOK  MX  BBIIIOJHEHUS, JIAFOTCSI ~ OIIMCAHMUSI  KOHCTPYKIMHA  (cXeM)
AKCIIEPIIMEHTAJILHBIX YCTAaHOBOK U IM3MEPUTEIILHON allllapaTyphl, IIPUBOAATCH
ONaHKH COJEpIKaHMUSI OTUETOB, KPaTKO M3JIAararOTCs TEOPETUYECKHE ITOI0KEHH 110
TEME IIPOBOJMMEIX NCCJIeAOBaHUI. Vcronp3iyemass TEpMHHOJIOTUSA U TPaKTOBKa
paccMaTpHUBaeMBIX BONPOCOB OTBeYaeT JAeiicTByromuM TpedoBaHusmM ECKJ[ u
yBdI3aHa II0 COAEPKAHUIO C yUEOHHMKaMH I YUEOHBIMHI IIOCOOMSAMHU IIO JI€TallsIM
MamuH [lo kaxmoil padbore chOopMyIHpOBaHBI KOHTPOIBHEIE BOIIPOCHI,
[IOMOTArOI[NE aKIEHTUPOBaTL BHIIMAaHUE CTYJEHTOB Ha OCHOBHBIX IIOJIOKEHISX U
pe3yJbTaTax HCCJIEJOBaHUIl, MPOBEPUTL TOTOBHOCTL K pabOTe, CHU3UThL YPOBEHD
oy e HARHIL. o

Ceprudukar: 9Cﬂ%ﬂ?@?ﬁ%ﬁﬁéﬁ?ﬁf@ﬁ?ﬂ@%%aﬁmpampHLI}: paboT paccunTaHLEl Ha BEIIOJIHEHIE
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yacoB). Ilpn »ToM mpegycMaTpUBaeTCs CaMOCTOSATENbHAsI IIpeABapHUTEIbHAd
IpopaboTKa COOTBETCTRYIOIIUX pa3/IeI0B Kypca 1 OINCAaHII paOOTHL.

C IenblO MOIYyUYEHNS HanOoJiee TOUHBIX PE3YJILTATOR B Psjie J1a00paTOPHBIX
padoOT IIpeJly CMaTPUBAETCS MOBTOPEHNE ONELITAa. UTOOB! Y MEHBIITUTE TPYA0EMKOCTD
pEe3yJILTAaTOBR 3aMEPOB MPUHHIMAETCSI CcpedHee apUPMETHUECKOE 3HAUCHIE
HECKOJIbKIX N3MEpEHUIL.

JIIs1 03HAaKOMJIEHUS CTYJEHTOB C COBPEMEHHBLIMH, OINMPAIOIMMIUICSA Ha
BREIUNCIIUTEIILHYD  TEXHHKY  MeToJaMH  OoOpaOOTKM  OIBITHBIX  JIaHHBIX,
[IPUMEHSIEMEIX B Hay4HBIX HCCJIEJOBAaHIAX, B OJIHON WIN HECKOJIbKIX
1abOpaTOPHEIX paboTax ciedyeT MPOU3BECTU YHUCIIO HM3MEPEHNI, JOCTAaTOUHOE IS
00pabOTKHU pe3yJILTATOBR AKCIIEPHMMEHTa METOJaMI MaTEMaTUUYECKOI CTATUCTHUKIL.

AOKYMEHT MNOANMCAH
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JlabopaTopHas padora Ne 1.
TeMma: «I3ydyeHHe M aHAJIN3 KOHCTPYKUNH MeXaHUYeCKUX repeaauy

HE.J’[L pﬂﬁﬂTbl: O3HAKOMIJICHIIC C yCTpGﬁCTEDM Pa3JIMHHBIX MCXAHI3MOB,
COCTAaBJICHIIEM IIX KITHCMATHYHCCKIIX CXCEM II METD,[[HHDE[ IIPOBCACHITA CTPYKTYPHOI'O
dHAaJIll34

3HATBL: OCHOBHBIE MHCTOYHHUKN HAy4YHO-TEXHHUYECKON MHQOpMAIlMNA IO
OCHOBHBEIM TIpyIIlIaM JeTajllell MaIllH HCIIOIB3YEMBIX B MAaIINHOCTPOEHUN,
IpaBHjIa U MOPSIOK MPOEKTUPOBAHNS TEXHIYECKUX 0OBEKTOR

YMeThb: BHIOHpaTh ONTUMAIBLHEIE PEHMICHUS IPH CO3JaHUI OOBEKTOB
SHEPreTUUECKOTO MAaIINHOCTPOECHNS, [IOArOTaBJINBATh TEXHIUECKYIO
JOKYMEHTAI[IIO B COOTBETCTBHUH ¢ TpeboBaHMaMHI ECK]]

Biaaaerh: TepMuHosiorueili B obacTu JeTaneil MallnH, HCIOIb3yeMBIX B
MAIIMHOCTPOEHN N, HaBbIKaMU IIPaKTUUYECKOTO IIPUMEHEHUS 10y UeHHBIX 3HAHUI B
po¢eCCUOHAILHON AEATEIbHOCTIL

TEDPETH‘IECHHH HacTb

McXomqHBEIMI JaHHBEIMHI I IIPOBEACHII CTPYKTYPHOT'O aHalm3a IIJIOCKOTO
MEXaHHI3Ma SBIIIETCSI CTPYKTYpPHas CXeMa, BBIIIOJIHEHHAas B OIPEAelIeHHOM
MacmTabe ¢ ykazaHHeM BeAyllero 3BeHa. CTPYKTYPHBIM aHAJIN30M HazbIBa€TCH
pa3JIoKeHNe KMHEMaTUUdeCcKOoll e MeXaHN3Ma Ha BeyIUe 3BeHbs (HaudaJlbHLIE
MEXaHH3MBI ) I CTPYKTYPHBIE IPYIIIILL.

CTernteHb MOABHMKHOCTH MeXaHH3Ma. UYHICIO cTelneHel IIOABHXHOCTU
IUIOCKOTO MeXaHn3Ma ompeaeisaercsa no ¢gopmye 11.JI. UeOrimera:

W=3-n—-2-p,—p,,
rJ€e N - YNCJIO HOJBNKHEIX 3BEHLERB,
Ps - YICJIO KMHEMATUYECKIX IIap MATOTO Kjlacca (HIRIIIE IIapHl ),
P4 - UHCIIO KMHEMATUYECKUX Iap YeTBEePTOro Kjiacca (BLICIINE ITapHl ).

BpamarenbHas kmHeMaTHdeckas Imapa 5-ro Kjiacca MOXKET COCTOSAThL U3 JBYX
MOABIKHBIX 3BeHBEeB 1 b 2 (puc. 1.1, a) mnm u3 ogHOrO MOJABMKHOIO 1 1 OJHOTO
HernmoABIDkHOTO O (cTolika) 3BeHa (puc. 1.1, 0).

IIocTymaTenbHasl KMHEMAaTUYeCKas IIapa 5-ro Kjacca oOpasyeTcs Kak JBY M
IMOABIKHBIMU 23BeHbAMU 1 1 2 (puc. 1.2, a), Tak U IOABMKHEIM 3B€HOM | U
HETIOARIKHEIM 3BeHOM O (puc. 1.2, 0).

IIpumepsl kKMHeMaTHYeCcKNX map 4-ro kjacca IIpeAcTaBlIieHbl Ha puc. 1.3, a,

0.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Pucynok 1.2 —llocTynarebHble KHHEMATUUYECKHE Iaphl 5-Tr0 Kjlacca

\ )
L| [

Pucynok 1.4 — Kunemartuueckue mnapsl 4-ro xjiacca.

3aMeHa BBICIHHX KHHEMATHYECKHX Map HU3IIHMIL

HeoOxoaqnMocTe 3aMEHBEI MeXaHI3Ma C BBICHICH KHHEMAaTHYSCKON Mapoil
SKBUBAJICHTHBEIM €My MEXaHN3MOM C HIBIIUMHI IIapaMU BO3HHUKAeT BO MHOTHUX
cnydasx. Hampumep, Iocie 3aMeHBl MeXaHN3Ma C BBICIHIEH ITapoil phIUak HbIM
MEXaHI3MOM MOXHO y3HaTh KJIaCC MEXaHHI3Ma, a 3aTeéM YyCTaHOBUThL, KakKoil B
JAaHHOM clIyuyae HeoOXOJUM METOJ MCCIEJOBaHHSI M B KaKOM MOPSAKE
I1eJIeco00pazHo IMEPEXOAUTh OT OJHUX 3BEHBEB MIN UX Touek K JApyrum. Ilpu
IBYUYSHNH CTPYKTYpPhl U KHMHEMATHKU IUIOCKIX MEXaHN3MOB BO MHOTIHIX CJIydasx
yJI0OHO 3aMEHSTh BBICHINE IIaphl KMHEMATHUECKHIMHI LEISMU I 3BEHBLIMI,
BXOJSAMIIMI TONIBKO B HIBINNE BpallaTelIbHBIE U IIOCTYIIaTelIbHEIE Haphl S-TO
Kjacca. Takas 3aMeHa JJOJDKHA HPOM3BOJUTLCI C YUETOM SKBHUBAJISHTHOCTHU IIO
CTPYKTYype U KuHeMaTtuke. J[J1 Toro, 4ToOwl BEIACPIKAThL YCIIOBIE KNHEMAaTUUECKOI
SKBUBAJICHTHOCTH, 3aMeHa BEICIIEIl IIaphbl HHRIIUMHI JOJKHA OBITH BBINIOJTHEHA
cnegyromuM oopazoMm (puc. 1.4). B Touke xacanus npoduieii (mapa 4-ro kjacca)
HaJI0 MNPOBECTH HOPMaJlb n-n K HpoQIUIsM, Ha 5TOIl HOpMAaIl HalTH ILIEHTPHI
KPUBU3HBI comnpukacarommuxcsa mnpoduneil B u C, ycTaHOBUTH B HUX IEHTPHI
MapHUPOB, COSAUHNB X (PUKTHBHBEIM 3BeHOM BC. 3T0 3BeHO OyJeT BXOJUTL B
IBE ITaphl 5-ro kimacca (YCIOBHE CTPYKTYPHOII SKBHBAJICHTHOCTH), a MEXaHI3M
ABCD Ha3BIBaeTCs 3aMEHAIOINUM MEXaHI3MOM.

Ceprudomkar: 2C0000043E9ABESEBES2205E 20006000004 3E
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Pucynox 1.5 — 3amMeHa BEICHIEN IIaphl HUZIMINMU B KPUBOJIMHENHBIX
Ip 0 P IJLIX

OnucaHHasg 3aMe€Ha IIpaBIWIbHA [JI 3aJaHHOTO IIOJIOKEHUS OCHOBHOTO
MeXaHI3Ma. B ApyroM MOJIOKEHNN CXE€Ma 3aMEHSIOIIEr0 MEXaHN3Ma OCTaHETCS
TOII 7K€, a pa3zMEPEl 3B€HLEB 3MEHATCS, NO0 IIEHTPEl KpUBIRHEL B 11 C cMmecTATCs.
Ecnu ogmH H3 cOIpHKacaronuXxcs 3JIEMEHTOB OyJIeT IIPeCTaBIIATL HEKOTOPYEO
KPHBYIO, @ BTOPOIl - MNPSIMyIO, TO ILEHTP KPUBU3HEL BTOPOro mnpoduisa Oyaer
OeCKOHEYHO VyJaleH. B »ToM ciIydae 3aMeHa OCYIIeCTBIISIETCS  OJHOI
BpallaTeILHON M OJHOIl IocTylaTeabHON napamm (puc. 1.5). Ha puc. 1.7 n 1.8
[IpEJACTaBIIEHa 3aME€Ha BBICIINUX IIAp HURIMINUMU B KYJAUKOBOM MEXaHU3ME C
[IOCTYMAaTeILHO JBIDKYI[UMCS  TOJIKaTeleM N B 3yO4aTOM  MeXaHH3MeE
COOTBETCTBEHHO.

PucyHnok 1.6 — 3aMeHa BRICHIEN ITaphl HU3IMINMU B KYJIAUKOBOM MEXaHNU3ME C
KadaroInMcs TOJIKaTeJIEM.

Pucyunoxk 1.7 — 3aMeHa BRICHIEN ITaphl HU3IINMU B KYJIAUKOBOM MEXaHN3ME C
[IOCTY IIATEJILHO JBIIKYIIIIMCS TOJIKATEIIEM

Pucynok 1.8 — 3ameHa BeIcIIell Maphl HIBIIHIMI B 3yOUaTOM MEXaHIIZMe

CTpykTypHbIe rpynnbl. KnHemMatnueckas II€lb, CTEINEHb ITOJBINKHOCTU
KOTOPOIl paBHA HYJIEO, Ha3BLIBAETCSA CTPYKTYPHOI TPYINION, NN I'pymon Accypa.
[IpnyeMm oHa He JOJIKHA paclajaThcs Ha OoJiee IPOCThIE KMHEMAaTUYECKUE IEIIN,
Y IOBIIETROPIFOI I VieoBuio: W, =0. JIIs IIIOCKNX MEXaHI3MOB, 3BEHbS KOTOPBIX

COBXOAAT TOMLKG B Taphl 3410 Kifacca, 5TO ycloBUe Oy ZIeT BBITTIIJIETh TaK:

3n—2p.=0.

IMTEneH: C 19.08. 2022 no 19.08. 2023

1



Taxk kak uuciIa 3BEHBEB U IIap Ps MOTYT OBITh TOJBKO II€JIBIMU, TO
IIOCIIEJTHEMY Y CIIOBHIO YIOBIETBOPSIOT OIIPECIICHHBIE COUSTAHIS UICEIl 3BEHBER
I KMHEMAaTHYeCKIX Iap, BXOAAMUX B rpymmy (Tadsm 1.1).

Tabmuia 1.1 CoueTanne 3BeHLEB N M KHWHEMAaTUYECKUX I1ap Ps, BXOSAIIX B

CTPYKTYPHYIO I'DYIIIITY
No 1 2 3 4 5
IU/T1

n 2 4 6 8

ps 3 6 9 12

HyxHo coOmomare cleayromue MpaBuila IpHU Ppa3fIokKEHHIU MeXaHHI3Ma Ha
CTPYKTYPHBIE I'PY IIIIHI:

a) OTCOEIUHEHHE CTPYKTYPHBIX TPYINIl HAauMHATHL CO 3BEHBLEB, HAHMOOIIEE
YIoaneHHBEIX MO KHHEMAaTHYECKONM I€NM OT BEAYIEro 3BE€Ha, O) OTCOEANHSATEH
HamOoJIee IIPOCTYIO CTPYKTYPHYIO TIpYIIIy, TO €CThb TIPYIIIy BTOPOro Kiacca
BTOPOTO IOPsIAKa,

B) CIEeQUTL 3a TEM, YTOOBI OMIMOOYHO HE IPUHATHL HECKOJILKO IIPOCTHIX
TPYII 3a OJHY CTPYKTYPHYIO I'PyHIy OoJiee BBEICOKOTO Kiacca (HaIpHUMEp, JIBE
TPYIIILEI BTOPOTO KJjlacca UMEIOT YUCJIO 3BEHBEB N = 4 U map ps = 6, Tak Ke Kak U
TPYIILl TPETLETO KJlacca TPETLETO IOpsKa WIN YETBEPTOrO KJlacca BTOPOTO
IIOPSIKA);

') €CIII MNOMNBITKN OTCOeAUHEeHNs Ipynmel Il kmacca He gagyT pelIeHUs, TO
HaJI0 MEPEXOAUTh K HOIBLITKaM oTcoemuHeHus rpymi 111 knacca. 1locne rpynm 111
KJlacca CJIeOQyeT IIepEXOUTh k rpynmnaM [V kiacca u T. 1.

I) CIeguTb 3a TeM, 4YroObl OTcoegUHIeMas YacTb MEXaHH3Ma

IEIICTBUNEILHO MPEACTARIIUIA COO0I CTPYKTYPHYIO TPYIILy, T.€. BBIACPIKIBAIIOCH

_3n
YCJIOBHC Ps———,

€) HabmoJaTb 2a TEeM, UYTOOBl JOCTaBmascd KHHEMaTUdecKas I[ellb
IpOoJIoJIKana o0nagaTk TEM XK€ UICJIOM CTEIEHE MOJABIKHOCTIH, UTO U HUCXOIHEBIN
MEXaHNU3M, T.€. YTOOBI HH OJIHO N3 3BEHBEB OCTABIIEICSd IIENH WU HHU OJHA U3
OCTABIINXCS KMHEMAaTUUYECKHX IIap HE BBIKJIIOYAJINCHL U3 paOoTHL. 1lpu 3ToM Hazo
IMETH B BIJIY, YTO KaxkJasd KMHeMaTH4decKas I1apa 1 KaxXJ0€ 3BEHO MOTYT BXOJUTh
TOJILKO B OJIHY CTPYKTYPHYIO I'PYIILY;

’K) BBEIJEIINTL B TAKOM K€ IIOPSIKE BCE OCTalIbHEIE CTPYKTYPHEIE IPYIIIEL B
pe3yIbTaTe Pa3lIokKeHUs [JOJDKHBI OCTaTbCd CTOMKA M BEAyIIEee 3BEHO.
CTPYKTYpHBIE TpPYINbl NPUHATO KIACCU(UIMPOBATL II0 KjaccaM M IOPSAKaM.
Kriacc rpynmel omnpefensercs IO HaHUBBEICIIEMY KJlacCy 3aMKHYTOrO KOHTYpa,
BXOJAINIEr0 B CTPYKTYpHYRO Ipymmny. Kitacc KOHTypa OIIPEAEIISAETCS YHCIIOM
BHYTPEHHIIX KHHEMAaTIUECKIIX I1ap, BXOIAMUX B KOHTYp (Tadm. 1.2).

Eﬁ%@ﬁ%ﬂﬂ%ﬁ@gpmenemie KJIacca KOHTYpa CTPYKTYPHOMU I'PYIIIEI

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E
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Haumbnasa ¢ 4-ro Kxmacca U BHEIIIE B PAaCCMOTPEHHUE IIPUHNMAIOTCS
IMOAKOHTYPHI. KOHTYPHEI 2-r0 1 3-TO KJIaCCOB - HENO/IBIKHEIE.

[lopsg1ox CTPYKTYpHOM TPyHOIBEl ONpedelsieTcs YHCIOM CBOOOIJHBIX
KMHEMAaTUUECKIX Map, T.€. TaKMX IIap, KOTOPLIE MOTYT OBITH NPUCOEIUHEHBI K
IpyTruM 3BeHbIM. Kiacc CTpyKTypHOII TIpynmel o00OO0O3HA4YaeTcs PUMCKUIMH
midgpamMu, a mopsAok - apabckumu (Hampumep, II2 - BTOpoll KjIacc BTOPOI
nmopagok, II3 - Tpermii knacc TpeTuil mopsamok). IIpu pazOmBke MexaHNzMa Ha
CTPYKTYpPHEIE TPYIIIEI HEOOXOJHMMO 3HAaThb CTPYKTYPHBIE CXEMBI TPYIII BCeX
CUCTEM I CEMEIICTB, BCEX KJIACCOB, HMOpSakoB 1 momaudukamuii. Ha pucynke 1.9
[TOKa3aHbl CTPYKTYPHLIE IPY LI Pa3/IMUHBIX KJIAaCCOB U MOPSAKOB:

a) rpyIIa BTOPOTo Kjlacca BTOPOTO IMOPSIKa;

O) rpymna TPEThEro KJlacca TPEThErO MOPSIKa;

B) IPyIIIIa YeTBEPTOTO KjIacca BTOPOTO MOPSIKA,

I') TPYIIIa TPETHETO KJIacca YeTBEPTOro IIOPsIKa.

o~ A
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PucyHnok 1.9 — CTpyKTypHBIE IPY LI Pa3JIMUHBIX KJIIACCOB U IIOPSI0B

Hanbornee pacnopocTpaHeHBl CTPYKTYpPHEIE IPYIIIIEl BTOPOTO KJjlIacca BTOPOTIO
nmopsaaka (H.). IlosToMy ux eme AONOMHUTEIHLHO KIACCH(UIMPYIOT IO BHaM
(puc. 1.10).

Yncno cremeHell MHOJABIKHOCTH OCTAaBIIECICI YacTH MeXaHH3Ma IIOCJTIe
BRIJCJICHISI 13 €ro CcocTaBa KaXJOoIl TIpyIIkl HOPMAalIbHOIO BHJAa OCTaeTCs

HCIH2MCHHBEIM.
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SNEKTPOHHOW NOAMNMUCHLIO
Cepdmcar: 200l HCYHS K52 sk asesslBaAI.  CTPYKTYPHBIX TPYIII BTOPOIO KJlacca BTOPOrO
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IIpn mpaBWILHOM BBIJAECIIEHUU CTPYKTYPHBIX TPYIIII OCTABIINECS 3BEHBS
IOJDKHEL 00pazoBaTh HOpMaJIbHBEINM MEXaHH3M, Ooliee MpOCTOil, HO oOa aromuil
TEM JK€ UHMCIIOM CTEIl€HEe! MOABIKHOCTH, UTO U IIEPBOHAYAIILHBI I MEXaHI3M.

Knaccupuranmsa MmexaHnuzma v (popmMyJia ero CTpoeHHsI.

Krnacc MexaHu3Ma ONpEaesIAeTCs KIIacCOM HaNBLICIIEH TPYIIIILI, BXOIAIIEN B
€ro COCTaB.

Qopmyiia CTPOEHUSA MEXaHN3Ma II0OKa3bIBAET IIOPSAOK MIPUCOEINHEHNS
CTPYKTYPHBIX I'PYIIII K BEAYIEMY 3BEHY U APYT K JIPYTY.

Oco0ble ciiydan CTPYKTYPHOI0 aHAJIN3a

[ITapHUp HA3BEIBAETCS CIOXKHBEIM, €CJII OH COeQUHSIET OoJlee JBYX 3BEHLEB. B
maHnHoM ciydae (puc. 1.11) mapuup B coenunser Tpu 3BeHa. Opeaeris CTEleHb
[TIOJBMKHOCTI KUMHEMATHNYECKOU I[EIIM MEXaHMU3Ma OTHOCUTEILHO CTOWUKU, HaIo
IMETh B BUJY, UTO YIHCJIO I1ap, 0OpazyIOMIUX CJIOXKHEII ITapHUpP, HAXOQUTCS Kak

p-=k—1,

rae k - dmcino nepecekaromuxcs B IapHUPE 3BEHBEB.

Yncrio map CIOKHOIO IapHHpa Ha3bIBaIOT €ro KpaTHocThro. IlapHup B
SIBIISIETCS BY KpaTHBIM.
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Pucyunoxk 1.11 - Kunemarunueckas cxema rpoxora

MexaHn3M MOXKET HMETh JOIIOIHUTEIHLHOE 3BE€HO 4, HE BIILIOIN[EE Ha
XapaKTep MABIDKEHNS APYruX 3BeHLEeB (puc. 1.12). B sToM ciydae paccTosHHE
Mexy ToukamMu C u D mpu paboTe MexaHH3Ma OCTA€TCSI HEN3MEHHBIM, UeM U
OOBSICHSETCS, UTO 3B€HO 4 He HajlaraeT Ha /JIBUJKEHHIE OCTaJIbHEIX 3BEHLEB
JOIIOJIHUTEILHBIX YCJIOBUI CBS3M. J|aHHBIIT MEXaHI3M SBJIIETCS MEXaHHU3MOM C
IIROBITOYHEIMI (IIACCUBHBIMI) CBS3IMHU. [30BITOUHAst CBSA3b HE BIIIKIET Ha
KIHEMATHUKY, HO JIeJIa€T MEXaHI3M CTaTHUEeCKH HEONpeAe Mol cucTeMoil. Jlydie
IPUMEHATL MEXAaHU3MBI CTAaTHUECKU OIpEeAC/IIMBIC, TO €CTh 0O€3 M3OBITOUHBIX
(IIaCCUBHEBIX ) CBSI3EIL.

CTelneHb MOABIKHOCTI MEXaHI3Ma C YUETOM 3BEHA 4-

W=3n-2p.—p,=3-4-2-6—0=0,

TO €CTb IIPH MOJCUETE II0 CTPYKTYpHOII popmyJsie moiaydaeTcs, YTO JaHHad
KIHEMaTIUecKas cxeMa IIpeAcTaBIbgeT co0oii hepmy.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 1.12 — CxemMa MexXaHI3Ma € IIaCCUBHOU CBS3BIO

JlelicTBUTEILHYIO  CTeNeHb  MOJBIDKHOCTH  KHMHeMaTHUUYecKoil — Hemnu
MeXaHI3Ma OTHOCHUTEILHO cTOMKN (W= 1) MOXKHO ONpPEIEIUTL II0 CTPYKTYPHOI
dopMyIie JIUIIL B TOM CIIydae, €CIH IIpeJBapUTelIbHO BBISBUTHL 3BEHO 4 M €ro
naccuBHLIe CcB3U (mapHupbl C 1 D) U He YUNTHIBATHR MX IIPHU IOJCTAHOBKE B
dopMyIIy A7 OIpeAeICHUS CTeIICHU 10 BIKHOCTIL

CreneHb IOABIDKHOCTH W KYJIQaUKOBOT'O MeXaHH3Ma C KaudaroIIIMCH
TOJIKaTeJIEM, CHaOKEHHBIM posmkoM 2 (puc. 1.13), paBHa:

W=3n—-2p.—p,=3-3—2-3—-1=2.

KymaukoBeIll MeXaHI3M HMEET JINIIL OJHO BeAyINee 3BE€HO, U 3aKOH
IBIDKEHIS TOJIKaTeIIsl IIOJydaeTcs BIIOJIHE oIpelelleHHLIM. BTopas CTeleHb
cBOOOJLI MEXaHN3Ma, COOTBETCTBYIOMIAS JOIOJHUTEILHOMY BpaIl[eHIIO poJInKa 2
BOKPYT cBoeil ocH, Ha 3aKOH JBIDKESHUS TOJIKATelIsl He BIHsSeT. PoIuk 2 II03BOJISET

B BBICHIECNI KHHEMaTH4YECKOI IIapc€ TPCHHC CKOJIBKCHIA 3aMCHITE TPCHHCM
KaYCHITA.

Pucynoxk 1.13 — Cxema KyJJauKOBOI'O MeXaHH3Ma C KadaroINMCH
POJINKOBEIM TOJIKATEIIEM.

Te3aypyc

Teszaypyc (B wuH@opMaTumke) - IIOJHBIN CHCTEMaTH3UPOBAHHEIII HabOp
JaHHBIX O Kakol-muOo oOJacTH 3HAHNM, IIO3BOJLIIOIMUII  UYEJIOBEKY  IUIM
BBEIUNMCJINTEIILHOII MalllMHE B HEW OpPUEHTUPOBATLCA. CTPYKTYPHBINI aHalIN3
IUIOCKOTO MeEXaHN3Ma - pasjIoKEHHE IUIOCKOr0 MeXaHN3Ma Ha CTPYKTYPHEIE
IPYIIIELL 1 COCTARICHNE (DOPMYIIEI CTPOCHIS MEXaHII3Ma.

Imocknuii MeXaH3M - MEXaHU3M, IIOJBIKHBIE 3B€HbS KOTOPOTO COBEPIIAIOT
mmcmmgmﬁﬁéﬂﬁm@memHﬂ OJTHOH 1 TOI K€ HEIOJBIIKHOH ILIOCKOCTH.
war 2c0N e/ HIPIM20 SiEACHCTEMA  TeNl, TPEJHA3HAYeHHAd Ul IpeoOpa3zoBaHU

| "',[[BH}HEHHH OJIHOT'O LTI HECKOTBKIX TBEPJLIX Tell B TpeOyemoe JBUKEHIE APYTUX
_ TBEPABIX TET. . .



3BEHO - TBEPJI0€ TEJIO, BXOAAIIEE B COCTaB MEXaHI3Ma.

CTpYKTypHasl TIpyllla - KHHEMaTHUecKas Il€llb, CTEIIEHb IIOJBINKHOCTU
KOTOPOI1 paBHA HYJTXO.

Kunemarmieckas L€ - CHCTEMa 3BEHBEB, CBI3aHHEIX MEXKIYy COO0O0Il
KIMHEMATIUECKIMU ITapaMIL

Kunemarmueckas Iapa - COEAUHEHUE JBYX COIIPUKACAIOIINXCS 3BEHLEB,
JTOIIy CKAIOIIEE NX OTHOCUTEILHOE JIBIKEHUE.

CTeleHb IOJABIAKHOCTH W = 3n-2ps- pa.

Yucno MOOJABMKHBIX 3BEHBEB N - UINCIO 3BEHLEB, [IEPEMEIAFOIIXCS
OTHOCUTEJILHO CTONKM.

CTOlKa - 3BEHO, IIPUHIMAEMOE 3a HEIOIBIKHOE.

Yncno HU3MINX MHap ps - YICIO0 KHMHEMAaTHUECKIIX IIap, B KOTOPEIX TpeOyemoe
OTHOCHTEIILHOE JIBUJKEHIE 3BEHHEB MOXKET OBITh IIOJYUYEHO IIOCTOSHHBIM
COIIPUKOCHOBEHIEM 3JIEMEHTOR I10 IIOBEPXHOCTIL.

Yucno BBICHINX KMHEMATUYECKIX Iap P4 - UMCIIO KMHEMATUYECKUX IIap, B
KOTOPEIX TpeOyeMoe€ OTHOCHUTEJILHOE ABIDKEHHIE 3BEHLEB MOJKET OBITH IIOJIyYEHO
TOJILKO COIIPUKOCHOBEHUEM UX 3JIEMEHTOB 10 JIMHIU U B TOUKE.

HMcxoaHele gaHHBIE AJI1 CTPYKTYPHOT'O aHalm3a IIOCKOrO MEXaHHU3Ma -
cXeMa MEXaHI3Ma, pa3Mephl 3BEHLER, 0003HAUCHNE BEAYIIIEr0 3BEHA.

AHamm3 WUCXOJHBIX JaHHBIX - COBOKYIIHOCTH CBEACHUIN, II03BOJIAIOIIX
OTBETUThL Ha CIEAYIONIUE BOIPOCHI: KaKOBa pabOTOCIIOCOOHOCTL CXEMEI C YUETOM
3aJJaHHBIX Pa3MEPOB 3BEHBLEB, KaK IMEpeIacTcs ABIKECHIE OT BEAVIIETO 3BEHA K
[IOCJIETHEMY II0 KMHEMAaTHUYeCKOll IIenU, JAJIs KaKOoll M3 peajlbHbIX MaIlluH MOXKET
OBITL IIPIIMEHEHA JaHHAs CXEMa.

IIocTpoeHnEe SKBHUBAJIEHTHOII CXEMBI INIOCKOTO MeXaHH3Ma Oe3 BBICIINX
KMHEMATNUECKIX [ap - COBOKYIHOCTHL JEHCTBUI, JAOIMUX BO3MOXKHOCTH
3aMEHUTL JAaHHYIO CXEMY IUIOCKOI'0 MeXaHM3Ma 5KBUBAJICHTHON. OKBUBAJICHTHAs
CXE€Ma - CXE€Ma, B KOTOPOIl BHICIINE KMHEMAaTUUECKUE IIaphbl 3aMEHEHB HU3IINMIU, a
3aKOH JBIDKCHIS BBIXOJHOI'O 3B€HA OcTajicsd Oe3 M3MEeHEHHs. BEIXoJgHOE 3BEHO -
3BEHO, COBEPINAIOIIEe ABUKEHHNE, JUIS BBIIIOJIHEHUSA KOTOPOro IpeaHa3zHaueH
MEXaHI3M.

OrnpegeneHue kjacca CTPYKTYPHOU TIPYIIIEI - 3TO JIEHCTBUE, JIaOIIEE
BO3MOJKHOCTL YCTAHOBUTBH BBICIINN KJIacC KOHTYpa, BXOJAIUINI B JIaHHYEO
CTPYKTYpHYIO TIpymmy. Kriacc KOHTypa - OIpPEIeNsaeTcs UYICJIOM 3BEHBEB,
00pa3yrOMIX JaHHEII KOHTYp. OnpeaeneHue nopsaka CTpPyKTYPHOI IPYIIIEL - 3TO
IICIICTBIE, JJAIOIIEE BO3MOKHOCTh YCTAHOBUTh YHCIIO CBOOOAHEIX KMHEMATHUECKIX
cBA3eil. KuHemMaTtuyeckas CBS3b - YCIIOBUE HEMOCPEICTBEHHOTO COIPUKOCHOBEHIS
3BEHBLER, 00pa3yHONIX KHHEMAaTHUIECKY O I1apy.

CocTaBieHne QOPMYJIEI CTPOCHUSA IUIOCKOrO MeExXaHm3Ma — (opMyJia
CTPOEHUS IUIOCKOT0 MeXaHN3Ma BKIIFOYAET MOPSIO0K IIOJCOECIUHEHNS CTPYKTYPHBIX
TPYII B MOCIEAOBATEILHOCTA OT BXOJHOTO 3BEHA K BHIXOJHOMY C YKa3zaHUEM UX

KIIACCA SHE O bl RanleS@ JHOE 3BEHO - 3BEHO, KOTOPOMY COOONIAETCs JBIKEHUE,
CepTud ie@@%ﬁMW%ﬁﬂﬁﬁﬁW%T eOvyeMbIe IBIDKEHII I'lIX 3BEHLEB.
Bna,qen:.‘[l'_l,m leGayxora TateAHa AnexkcaHgpoBHa p y ﬂ ﬂpy
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ObopyaoBaHue UM MaTepHaJIbl:  BapHAaHTHL CTPYKTYPHBIX  CXEM
MEXAaHI3MOB, CIIpaBOYHKLIE MaTEpUaJIbl

VKazaHHA 110 TEXHHKE 0€301TacCHOCTH

B 1ensax HCKIIOUEeHHS TpaBMaTHU3Ma, a TaKkKe IIOJIOMKU oOOpyJOBaHI,
TEXHOJIOTHUECKOIl OCHACTKHN U IIPHOOPOB KaxAbI CTYJEHT IIEpe]] BHIIIOIHEHIEM
nabopaToOpHEIX paboOT JOJDKeH THlaTelIbHO M3YUUTh [OpaBHIa TEXHUKU
Oe3zomacHOCTHU

SAIIPEIHJAETCA:

- IPUCTYIIATh K BBIIIOIHEHITO PabOTHI O€3 03HAKOMIICHI C IIpaBIUIaMHU IIO
TeXHIKe Oe30IIaCHOCTH B JIa0OpaTOpHIL;

- BKJIFOYaTh 00OpyJoBaHHIE O€3 pa3pelleHus N IPUCYTCTBISA IIPENOJaBaTEN s
I Y4eOHOIro MacTepa;

- TIOAXOIUTE K 00OpYJOBAHUIO B PAaCCTETHYTHIX XajlaraxX 1 KOCTHOMAax MU C
pacIyIl€eHHEIMU BOJIOCAMI.
IIEPEJ] BEIIIOJITHEHHWEM PABOTEI CIIEAYET:
- 3alpaBUTL OJICKJY, 3aCTETHYThH pyKaBa, yOpaThb BOJIOCHI IIOJ T'OJIOBHOI

yoop;
- yOpaTh ¢ 000pyJOBaHIS BCE HEHY JKHBIE IIPEIMETEI,
- IIOATOTOBUTH K pabore o0opyaoBaHHE, HHCTPYMEHTHI, IIPUOOPEl M

yGE,I[H'I‘BCH B HNX HCIIPAaBHOCTII.

3agaHusn

l. BeluepTUTh MEXaHU3M B OJHOM U3 IIOJIOXNKEHUII, NpU KOTOPOM JIyUIIle
BCEI0 IIPOCMATPHUBAETCS OTHOCUTEILHOE PACIIONOKEHIIE 3BEHBER.

2. Onpenenurh 4YNUCJIO CTeleHell CcBOOOJBI MexXaHm3Ma II0 ¢opMylie
YeOrImeRa.

3. IIpousBecTu 3aMeHy BBICIINX Hap HUAMINMHI KMHEMAaTUUYECKUMU IIapaMi U
BEIYEPTUTH SKBUBAJIEHTHBIN MEXaHI3 M.

4. OnpeJennuTh YUCIIO CTeneHell cBOOO b SKBUBATIEHTHOTI'O MEXaHU3Ma.

5. Pa3noxuTh MeXaHH3M Ha CTPYKTYpPHBIE TPYIILI, ONpPEAEINTh KJIacC U

[IOPSA0K CTPYKTYPHBIX TPYIIIL.
6. 3anmcaThk GOPMYIIy CTPOCHUSI MEXaHI3Ma.

Cﬂﬂepiﬂﬂ HHE OTUHETA

OTueT 1o 1adopaTopHOIl paboTe JOILKEH COIEPKATh!
1. Kuaematuueckas cxema MexanusMma (puc. 1.14).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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PucyHok 1.14 — KnHematuueckas cxemMa MexXaHII3Ma

2. OmnpegesieHne 4ucia cTeleHeil ceo0o el MexaHnm3zMa (Tadmn.1.3).
n=8,p.=11,p,=1.
W=3n-2p.—p,=3-8—2-11—1=1.

Tabmuma 1.3 Kugemaruueckue IIapbl OCHOBHOT'O MEXAHN3Ma

Ne HanmeHnoBaHue map 3BEHbS, BXOAAIINE B IIApy

rap
A 5-11 KJ1acc, BpalljaTellbHasd 0-1
P 4-11 kJ1acc 1-2
B 5-1 KJlacC, BpalaTeabHas 0-2
C 5-11 KJ1acc, BpalaTebHasl 2-3
I 5-11 KJ1acc, BpalfaTeabHasd 3-4
J1 S5-I KJ1acc, IIOCTYIIaTe b Hasl 4-0
J1 5-1 KJlacC, BpaljaTeabHasl 4-5
E 5-11 KJ1acc, BpalaTesbHasl 5-6
K 5-1 KJ1acc, BpalaTeabHasd 6-0
F 5-11 K1acc, BpanfaTeabHasd 6-7
L 5-11 KJ1acc, BpalaTesbHasl 7-8
L 5-1 KJ1acc, IOCTYyIIaTe b Hasl 8-0

3. OKBUBaJlI€HTHas cXeMa IIJIOCKOTO MeXaHH3Ma Oe3 BBICIINX
KIHEMATIUEeCKHIX Iap (3aMeHa BREICIINX MHap 4-ro Kjacca HU3IIHUMHI IIapaMu 5-T0
kracca) (puc. 1.15).

PucyHnok 1.15 — DkBUBaJIeHTHasI cXeMa MEXaHI3Ma

OOKYMEHT NoarmmcCAH
EJ'IESTPDHH'DI;T OLNTMCBH) s
Ceptudmkar:  2C 4. LIIpeaesiceHUe JUeIa, CTEIIEHEN T0ABIDKHOCTI SKBUBAJIEHTHOTO
Bnaper Nex Hﬁﬂgmé s (lT aﬁﬂ 1¢ 1_+ﬂ_:3: BHAa
n=9,p.=13,p,=0.

p—— S . A0 A0 SNTT - 40 (0 ANaT
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W=3n-2p.—p,=3-9—2-13—-0=1.

Taﬁﬂnua 1. 4 — KnmmemaTtudeckue 11apbl SKBHBAJICHTHOI'O MCXAdHI3Md

Ne HanmeHoBaHue 1ap 3BEHbS, BXOJAIINE B IIApy

rmap
A 5-1 KJlacc, BpalaTeabHas 0-1
M 5-11 KJ1acc, BpalaTesbHasl 1-9¢
N 5-11 KJ1acc, BpalfaTeabHasd O¢-2
B 5-11 KJ1acc, BpalaTesbHasl 2-0
C 5-11 KJ1acc, BpalaTesbHasl 2-3
J1 5-M KJlacC, BpalaTesbHasl 3-4
J1 S5-I KJ1acc, IIOCTYIIaTe b Hasl 4-0
J1 5-11 K1acc, BpalfaTeabHasd 4-5
E 5-11 KJ1acc, BpalaTesbHasl 5-6
K 5-M KJlacC, BpaljaTebHas 6-0
E 5-1 KJlacc, BpalaTeabHasl 6-7
L 5-11 KJ1accC, BpalljaTellbHasd 7-8
L 5-11 KJ1acc, IIOCTYyIIaTe b Hasd 8-0

5. PaznoxkeHne MexaHN3Ma Ha CTPYKTYPHEIE TPYIIILI (Ipy OBl Accypa) I
[IpOBEPKA CTEIEHU IIOJBIKHOCTU MEXaHI3Ma II0CIIE€ OTAEIICHIIS COOTBETCTBYIOIIET

CTPYKTYpHOII rpynnsl (puc. 1.15):
A)W,=3n—2p,;=3-2-2-3=0;

W =3n—2p.—p,=3-7-2-10—0=1

B) W,=3n—2p,=3-2-2-3=0;
W _=3n—2p.—p,=3:5-2-7—0=1

B)W,=3n—2p,=3-2—2-3=0;
W _=3n—2p.—p,=3:3-2-4—0=1

W ,=3n-2p,—p,=3-1-2-1=1

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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PucyHnok 1.6 — CTpyKTypHBIE IPYyIIIBEl MEXaHN3Ma. Kiacc U IIOPsaIoK
CTPYKTYPHBIX I'PYIII. CXEMBI MEXaHI3Ma IIOCJIE€ COOTBETCTRYIOIIEN I'PY IIIIHI.

6. OnpegeneHne kjacca U nopsijika CTpy KTYPHBIX TPYIIIL:
a) 11> (7:,8);

6) 1L, (5,6):

B) Hz (3:,4);

r) I1.(2.90);

JHI(0,1).

7. DopMya CTPOEHI MEXaHI3Ma.
1(0,1) — 112(2:,9 tb) — 115 (3:4) %112(5,6) —}112(7,8).
Jro MexaHmsM Il kmacca.

KUHTPUHLHLIE BOIIPOCHI:
1. )_—[aﬁTE OIIPpCACIICHIIC IIOHSITUH MaIllllilHd, MEXA4dHII3M, MAIIIINIHBI-4BTOMATA,

ABTOMAaTUUECKOI JIMHU.
2. Jlare ompenesieHNE 3BEHY, KNHEMAaTHYECKON IIapbl, KMHEMaTHUECKON IIEI,

IeTalm, COOpOYHON €qUHHIIEL.

3. I[ElﬁTE XHEHKTE HCTHIKY OCHOBHBIM TpEﬁGBELHHHM:, IIPCABABIIACMBIM K oOLeKTaM
OKYMEHT NOANMACAH
TSX HIKHIEKTPOHHOU NOANWUCLIO

Cepti d:u%ar CO000043ESABBESS2205E7BASO0060000043E

Bnapendit- SQHPEAGCILECLC A KJIIACC KITHEMaTHYECKOI 1_LEiIZ'}|E:-I':’:II
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5. IlosicHUTE CMBICI CTPYKTYPHOII (DOPMYJILI OIIpE/IeJIeHII CTEIIEHHN IO BIKHOCTU
MeXaHI3Ma.

6. HauepTure cXeMBl OCHOBHBIX THUIIOB MEXaHU3MOB.

7. Uto Takoe M3OLITOUHELIE CBARN?

8. Kak omnpezeniaercsa CTENeHb ITOABNAKHOCTI MEXaHII3MORB?

O. JlaliTe XapakKTepUCTUKY CTPYKTYPHOII KIaccu(pUKaI[UI MEXaHI3MOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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JlabopaTopHas padora Ne 2.

Tema: {{I/IBleEHHE KOHCTPYRUHH H COCTABJ/ICHHC KHHEMATHUYCCKHX CXCM
IMpHBOA0B TCXHOJIOI'MYCCKHX MALIIHH)»

Ileqb padoThLI: O3HAKOMJIEHHE CTYAEHTOB C YCJIOBHRIMHU TIpadHiecKIMHI
00O3HAUCHISIMI B KHHEMAaTHYECKIX CXEMaxX H O0OydeHHE CaMOCTOSITEILHOMY
COCTABIIEHNIO KHHEMATHUECKNX CX€M JICHCTBYIOIIUX IIPUBOJOB, HAyUYUThLCS
COCTABIIATh CaMOCTOSATEJILHO KHNHEMAaTU4YEeCKNE CXEMBI B COOTBETCTBUM CO
CTaHJAPTHBEIMUI Y CJIOBHBEIMU I'papUuecK MU 1300paKeHISIMNI

3HATBL: OCHOBHBIE MHCTOYHHUKN HAay4YHO-TEXHUYECKON MHQOpMAIMNI IO
OCHOBHBEIM TIpyIIlIaM JeTajllell MaIllH HCIIOIB3YEMBIX B MAaIINHOCTPOEHUN,
IpaBHjIa U MOPSIOK MPOEKTUPOBAHNS TEXHIYECKUX 0OBEKTOR

YMeThb: BHIOHpaTh ONTUMAIBLHEIE PEHMICHUS MPH CO3JaHUN OOBEKTOB
SHEPreTUUECKOTO MAaIINHOCTPOECHNS, [IOArOTaBJINBATh TEXHIUECKYIO
JOKYMEHTAI[IIO B COOTBETCTBHUU ¢ TpeboBanmamu ECKJ]

Biaaaerb: TepMuHoJiorueili B obacTu JeTaneil MalllH, HCIOIb3yeMBIX B
MAIIMHOCTPOEHN N, HaBbIKaMU IIPaKTUUYECKOTO IIPUMEHEHUS 10y UeHHBIX 3HAHUI B
po¢eCCUOHAILHON AEATEIbHOCTIL

TEﬂpETHqECHﬂH HacTb

T&GHHLIH 1 — OcHOBHEIE I'pa(]I)HT-IECHHE 0003HaUeHN SIIEMEHTOB KIMTHEMAaTUKI

HamnmenopaHue O06o03gaueque

1

1. Bam, BanHK, OCh, CTEPKEHB,
IaTyH M T.II.

2. IIoANMITHHKH CKOJIbKeHHT H
KadeHHs Ha Bany (0e3 yTOUYHEeHH
THIIA):

a) paJHanbHbBIE,

0) YIIOpHEBIE

3. Mydra. Ob1miee o0o3HaUeHHe
0e3 YTOYHEHH S THIIA

I Iposomkenne Tadmuie! 2.1.

1

4. Topmos. O01ee o003HAUYEHHE
0e3 YTOUHEHH S THIIA

5. Ilepegaun QpHKITHOHHEIE:

a)C urm%mﬁ%m%mmm

Ceprvpbukatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnangneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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6) C KOHIYCSCKIIMH POJIHKAMII

6. Ilepemaua ¢ pemHeM Oe3
YTOUHEHUS TUIIA PEMH

7. llepenaua ¢ IIoCcKkuM
peMHEM

8. llepemaua ¢ KIMHOBEIM
pPEMHEM

9. llepemaua ¢ KpyriLEIM
peEMHEM

10. Ilepemgaua ¢ 3yOUaTbEIM
pPEMHEM

11. Ilepenaua 1ienewro, odIee
obo3HaueHNe Oe3 YTOUHEHI
THIIA I[eNN

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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I Ipomorskenne Tadbnuisl 2.1

1 2

12. Ilepegaun 3yOuaTnie

(IIIUINHAPUYECKHE ):

a) BHEIIHEE 3alleIUIeHIE

(obmiee obozHaueHUE Oe3 {m} 1.1 _L.

YTOUHEHH TUIIA 3y ObEB) J; T

0) TO ke, C IPSAMEIMI, KOCEIMI L2 L e 9

11 IIIEBPOHHBIMHI 3y Ob MU I ol O
NI %

13. Ilepemaun 3ybuatwie ¢ (") g

MEPECEKAFOIIHMIICS BaJlaMH, S o l%ﬁ

KOHHYECKHE {’:} ‘I_‘_\
JIN

14. Tlepemaun 3y64aThIe CO hd
CKPEILHBAOIIIIMHCS OCSIMIH: \—fj EL

a) YePBSYHBIE C IFJIHHIPHYECKIM

YEPBAKOM
0) YepBSYHEIE TTIOOOH THBIE H
15. DnexTpoaBHTaTENIb @ [

ObopyaoBaHHe W MaTepHaJbl: BapHAaHTEl KHMHEMATHUECKHX CXE€M I
CaAMOCTOSTEIILHOTO PAaCCMOTPEHUS CTYJASCHTaMH, KOMIUIEKT MOJeJell IIPUBOJOBR,
JINHEIIKa

VKazaHHA 110 TEXHHKE 0€301TacCHOCTH
B HCJIAX MHMCKIIFOHCHIIA TpaBMdaTH3Md, 4 TaKiKC IIOJIOMKI G6prﬂ{}EaHHH:.
TEXHOJIOTHYECKON OCHAaCTKHU U HpHﬁDpDE KH}I{,I[EIFI CTYACHT IICPCA BBIIIOJIHCHIICM
Ha6DpaTDpHEIX pa6DT JOJIZKCH TINATCIIBHO N3YVHHUTD IIpaBHIJIa TCXHIIKI

0e30IIaCHOCTH
SAIIPEIN[AETCAH:
- IPHUCTYHAaTh K BBIIIOIHEHIIO PadOTEI O€3 03HAKOMIICHHS C IpaBIUIaMHI IIO

TEeXHIKe Oe30IIacHOCTH B HaﬁDpE’LTDpHH;

- BERGAIRANONY noBaHIe Oe3 paspelieHIns I IPICY TCTBIL IPENo/aBaTelLs
Ceprud HITT 27 OB N EMACTFEPAI0060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpos

- IIOJAXOJITE K OgﬂpyﬂDEaHHIﬂ B PACCTCI'HYTBIX XaJlaTdX 1 KOCTHOMAX IJIHI C

Reicraubansr 19083055 1o 15 08,2003 1 - AMH.




[TEPE]] BBITIOJIHEHWEM PABOTHI CJIEAVYET:

- 3aIpaBUTh OJCKJY, 3aCTETHYThb PyKaBa, yOpaThb BOJIOCHI IOJ T'OJIOBHOII
yoop;,

- yOpaTh ¢ 000pyJOBaHIS BCE HEHY JKHBIE IIPEIMETEI,

- IOJATOTOBUTL K paboTe o0O0OpyJdOBaHHE, HHCTPYMEHTHI, HOPHUOOPEI U
yOeIUThCS B UX UCIIPAaBHOCTHL.

3agaHusn
1. CtymeHTHl 3aHOCAT rpadudeckiie 0003HaYEHN 3II€eMEHTOR KNHEMATUKU B
TaOJIUIy N 3aTeM PpacCMaTPHUBAIOT MPEQIOKEHHYIO KHHEMATHUECKYIO CXEMY
[IPHIBOJIA 1 OIIPEJIEIISAIOT €€ COCTAaB.
2. CTyaeHTEl 3HaKOMATCSA C paboToil ACHCTRYIOMIUX MOJEJICH IPUBOJJOB,
[IOCJIE Yero BBEIUEPUMBAIOT KNHEMAaTHUECKNE CXEMBI C BBIHOCKAMH IIO3UIUN U
pacmndpoBKoil 0003 HAUSHUII.

u
ANE

Ceptwcomkatr: 2C000004
Bnaneneu: Webayxoea laTeAHa AnexkcaHgpoBHa

Pucyunok 3 — Mogens npusojia 3.
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Cﬂﬂepiﬂﬂ HHE OTHETA

OTueT 110 1abopaTOPHOIl paboTe JOIIKEH COAEePKATh:

1. Hazpanue u 1iens paboTHI;

2. Tabnmy rpadguuecknx o003HaYESHHII 3JIEMEHTOB KNHEMAaTHKII,

3. 3aJJaHle U UCXOJJHLIE JaHHLIE,

4. KugeMaTH4ecKyr cXeMy IIpHUBOJa, IIPEAJI0KEHHOr0 IIperogaBaTelieM,

5. BrluepueHHEIE KHHEMAaTUUECKHNE CXEMBI C BBIHOCKAMH IIO3UIUII U
pacmundpoBKoil 0003HAUSHUI CXEMEI IIPUBOIA.

KoHTpoJIbHBIE BOIPOCHI:

1. YcrnoBHEIE 0003HAUEHNSI HAa KTHEMATIUECKIIX CXEMaX.

2. O0mue mpaBuiia BEIIOJIHEHISI KMHEMAaTHUECKIX CXEM.

3. Jlante ompejiesieHe MeXaH3Ma 1 MaIllHEL.

4. Kak xknaccuduiupyroT MaIIMHBI 110 Ha3HAYEHHIO H  XapaKTepy
BEITIOJTHIEMOII paOOTHI?

5. Uto Ttakoe (ppUKIIMOHHBIN MeXaHH3M U Kak OH paboTraeT?

6. Kakne MexaHn3MBI IMEIOT THOKIE CBI3U ?

7. Ilepeunciure KOHCTPYKTUBHEIE IPU3HAKH 3y OUaTREIX MEXaHHI3MOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JlabopaTopHas padora Ne 3.

Tema: {{OHPE,E[E.HEHHE CH/IOBBIX H KHHCMATHUCCKHIX XAPaKTCPHCTIHK
IMpHuBoaA0OB MalllHH)»

Ileqb pabdoThI: MOJYYEHHE TEOPETHUYECKUX 3HAHHI II0 pacdery U
KOHCTPYMPOBAaHIIO JI€Talleil M Yy3JI0B OOIIEro HazHAYCHMA, BCTPEYAIOI[IXCS B
pa3INYHBLIM MallliHaX 1 MeXaHN3Max

3HATBL: ImpaBmWiIa U MOOPSAOK MNPOEKTHPOBAHUSI TEXHHUECKUX OOBEKTOB;
IpaBHjIa U MOPSIOK MPOEKTUPOBAHNS TEXHIYECKUX 0OBEKTOR

YMeThb: CaMOCTOSTEIILHO pa30HpaThCsa B HOpMAaTHBHEIX METOJUKAX pacdeTa
1 IIPUMEHATh UX JJIS peIIeHNs IIOCTaRIEHHON 3a1aunl

Biajgerb: HaBbIKAMU IIPAKTIUECKOTO IIPUMEHEHUS IIOJIYUCHHBIX 3HAHUII B
npodeCcCUOHAIBLHOI AEATEILHOCT.

TEUPETHIIECHHH HacTb

CrioBele (MOITHOCTE M BpallarOI[Hil MOMEHT ) I KHUHEMaTHUeCcKkue (J4acToTa
BpaIleHNd U YITIOBasi CKOPOCTh ) MapaMeTphl IIPHUBOJAA PACCUNTHIBAIOT Ha BajlaX M3
TpeOyeMoil (pacueTHOI ) MOITHOCTU ABUraTensd (Pys) 11 €ro HoMHIHAaILHOII YaCTOTEI
BpaIleHNd (Nyoy). HeoOXoauMeIe pacdyeTHBEIE COOTHOIIEHN IIPE/ICTaBIeHBl B TaOI.

(3.1)

TELEHHL[E:I 3.1 - KugemMaTndeckue 1 CIJIOBEIE I1IapaMCTPEL IIPIBO/4

Bnanen

OnpenensaemMmbln NnapamMmeTp Ba
BapunaHT N
coeagunHeH np
na HacToTa Yrnoea4 Bpawatwowmnin | n-
3/1IeMeHTOo | MOWHOCTL | BpalleHn | CKOpPOCTb W, MOMeHT T, BO.
B MpmBoda P, KBT an, MUH™ pan/c H-M a
w=1/30(m
P,.EI,E Nom nHDM) --,.EI,E — P,.EI,E /wH@M 0B
Pl — N 1=nHDMn[ “1 —
P eNonNnx U or W1 = Wrom/Uon | T asUon NorNrk O
P2 = N2= N To=
OB — O - Plrlarlrlrm Uszn W2 = W1/ Usn 11 UsnNznNnk T
3M-M - Ppom=
PM PEr]Mr]rlu: an= N> wpm= Wo> Tpm= TEr]Mr]rlc: PM
OB - M - 3 w=1/30(m
- —on — Pae Niiom Nkom) ::,qa = Ppe /Wwom | OB
PM SMNEKTPOHHIB FEONUCHIO 1=
Copruaficar: 2C00000$SEAIPHZZRETHE0OSOPUG = Nyers | W1 = Wi Taelon Nu N | 6
N2>= N/ W2=W1/Ux |[T2= T
Un “1 USI'IrISI'Ir]I'IH

NencTer




Pow= Npm=
PEr]::Jrlr]rlt: N2/ Uon Wpm= L'JE/ Uon TpM= TEr]orlr]rl-: PM
[TpnmMe4vaHne: Nn- KIN4 nogwmnHMKOB KavdeHns; Nne - KN4
NOALWNMNMHNKOB CKOJIbXKEeHNA

Mx BRIOUpParOT B 3aBUCHMOCTH OT MOCJIEJIOBATEIILHOCTH COEJMHEHNUT
5JIEMEHTOB IPHBOJA II0 KMHEMAaTHUEeCKOl cxemMe. B 3ajaHHIX Ha KYpCOBOE
IPOEKTUPOBAHUE IIPeay CMOTPEHO JIBa BapMaHTa COSAMHEHII 3JIEMEHTOR IPHBOA.
[lepBEIil BapHaHT: JBUTATE€Ib (AB) — OTKpBITad Ilepegada (OII) — 3aKphITad
nepegaya (31) — My gra (M) — padbouas MamuHa (pM). BTopoli BapuaHT: B — M — 311
— on — pMm. OmnpefensaeMble IapaMeTpel OTHOCATCS K paszINUHBEIM BajllaM IIPUBOJA:
Bally ABUratens (AB), OBICTPOXOJHOMY Baily HOpuBoja (0), THXOXOAHOMY Bally
IpHBOJa (T) 1 Baly paOodeil MaIlHEL (PM).

ObGopyaoBaHHe U MaTepHaJbl: BapHAaHTHEl KHUHEMATHUECKHX CXEM I
CAaMOCTOSITEIIbHOTO PacCMOTPEHH CTYJEHTaMH, KOMIUIEKT MOJeJIeil IPUBOJOB,
JIMHENKa

YKazaHUs 110 TeXHHKE 0e301acCHOCTH

B 1ensax HCKIIOUEeHHS TpaBMaTHU3Ma, a TaKkKe IIOJIOMKU OOOpyIOBaHI,
TEXHOJIOTHUECKOIl OCHACTKH U IIPHOOPOB KaxAbIM CTYJAEHT IIepe]] BHIIIOIHEHIEM
1abOpaTOpHEIX pabdoOT JOJDKEeH THaTeIbHO M3YUUTh [paBHIa TEXHUKU
Oe30IIaCHOCTN

SAIIPEI[AETCAH:

- IPHUCTYHATh K BHIIIOJIHEHIIO padOTHI O€3 03HAKOMIICHHS C HpaBIUIaMU IIO
TeXHIKe Oe30IIaCHOCTH B J1ab0paToOpHI;

- BKJIFOYUATL 00OpyJoBaHIE O€3 pa3zpelleHns H IPUCYTCTBHUS IIPENoJaBaTeIsd
I YyueOHOro MacTepa,

- IIOAXOIUThL K 000pYyJOBAaHUIO B PAaCCTETHYTHIX XalaTraxX 1 KOCTHOMAax MU C
pacIIyI€HHBIMI BOJIOCAMI.

I[TEPE]] BEIIIOJTHEHUEM PAEOTHEI CIIE[IYET:

- 3aIpaBUTh OJEKJYy, 3aCTETHYTb PyKaBa, yOpaThb BOJIOCHI IOJ T'OJIOBHOII

yoop;
- yOpaTh ¢ 000pyJOBaHIS BCE HEHY JKHBIE IIPEIMETHI,
- IIOATOTOBUTH K pabore o0opyaoBaHHE, HHCTPYMEHTHI, IIPUOOPEl M

yGE,I[ITI‘BCH B NX HCIIPAaBHOCTII.

3anaHusn
1. IlomyuuTtk OT HpernojaBaTesid BapuaHT KMHEMATUUYECKON CXEMBI IIPUBO/IA
MaIlIIHLI W MEXaHI3Ma.
2. CIpoeKTUpOBaTh MOJIYUYEHHEIII BapHMaHT CXE€MBI B OTYET O JIabopaTOpHOIl

paﬁﬂTE [OKYMEHT NOAMNVCAH

NEKHPO A Noanu s
Ceprudmkar: 2C000004 %m é%ET Bﬁiﬁa%% HBIC Hap d METp bl JUIA p aCHCTa Hp CACTaBJICHHON
BnanenggITH EMATI 8 HOTE CREME
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4. HPDHBBECTH pPaCHCT KHHCMATHHYCCKIIX I CIHJIIOBBIX XdPdKTCPHCTHK
IIPHBO/JA.

Cﬂﬂﬂpﬂfiﬂ HHE OTHETA

OTueT 110 1abopaToOpHOIl paboTe JOJIKEH COAePKATh:

1. Hazpanue u 11ens paboOTHI;

2. KuHeMaT4yeckyro cxeMy IIpUBOJIA;

3. 3ajjaHue U ICXOJHBIE TaHHEBIE,

4. PacueT KMHEMAaTHMUECKIX I CUJIOBBIX XapaKTepUCTUK IIPUBOJIA,

5. BriuepueHHBIE KHHEMAaTHUYECKNE CXEMBI C BBIHOCKAMH IIO3UIMN U
pacmugpoBKoil 0003HAUSHNIT CXEMBI IPUBOIA.

Ko HTPOJIbHBIC BOIIPOCHI:

1. OcHOBHEIE TUIIEI MEXaHNYECKUX IIEpegay.

2. JIOCTOMHCTBA U HEAOCTATKU MEXaHNMUECKUX IIepeaay.

3. OmpeneneHne nepegaTouHoro OTHOIIEHNE MeXaHUEeCKNX Iepeaau.
4. YTo Ha3bIBACTCS KPY TAIIIM MOMEHTOM.

5. UTo Takoe yrijioBas CKOPOCThL Bajla U KaK OHa ONPEJIEIeTC?

6. Kakue Bajibl Ha3LIBAKOTCS BXOJHBIMI, a KaK1€ BBIXOJHBI M.

7. Kak omnpeaennTs MOIITHOCTE IIPpHUBOIA?

8. Kak 1mo1o0paTh aIeKTpOoABUTaTENb K IIPUBOTY ?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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JlabopaTopHas padora Ne 4.

Tema: «l3ydyeHHe KOHCTPYKLIMH, PeryJHPOBKAa M OLIEHKAa HArpy304HOM
CIMOCOOHOCTH LIMJIMHAPHUYECKOI 0 JBYXCTYIIEHYATOr 0 peJyKTOopa»

]_IE.J]L pﬂﬁﬂThI: O3HAKOMHTLECA C KH&CCH[}’)HHHL{HEE IICPCAATOYHBIX
MEXAHI3MOB, KDHCTP}’HL{HEE PCAYKTOpP4, C€I'0 VY3JI0OB U ,[[ETHHEE; BBEIACHIITE
HA43HAYUCHIIC BCCX ,[[ETEIHEﬁ PCAYKTOP4d, OIIpCACIIINTE OCHOBHBIC IIaPpdMCTPEI

3yO4aTEIX 3alleIJIEHNI 00eNX CTyeHell peayKTopa.

3HATBL: OCHOBHBIE MNCTOYHUKHN HAay4YHO-TE€XHHYECKON MHQOpMAIMNI IO
OCHOBHBEIM TpyIIIIaM Ji€Tallell MaIllH HCIOJIb3YEMBEIX B MAaIINHOCTPOCHUN,
METOJINKY IIPOBEICHNS SKCIIEPHIMEHTAalIbHBIX HUCCIIEN0BaHNII

YMeTh: CaMOCTOSTEIILHO Ppa30npaThCsi B HOpMAaTHBHBIX METOQUKAX pacdeTa
I IIPUMEHSTh UX I8 pelleHNs II0CTaBIeHHOI 3aJaun

Biagerb: HaBBEIKAMH MPAKTUUYECKOINO MNPUMEHEHN IMOJIYUYCHHBIX 3HAHUII B
po¢eCCUOHAILHON AEATEIbHOCTIL

TeopeTnueckas yacTb

Ilepenatounrsle MexannzMel (I1IM) B Buge pedyKTOpoB, KOpoOOK CKOpOCTeil,
BapHaTOPOB I MYJILTHUIUINKaTOPOB HAIUIN MHNPOKOE NPHUMEHEHNE B COBPEMEHHOM
MaIIMHOCTPOEHNH: CTaHKaX, aBTOMOOIISAX, CENMbCKOXO3gMCTBEHHBIX MaIlNHAaX,
KpaHax, TPaHCIOPTUPYIOMIIX yCTPOMCTBaX, OypoBOM 000pYyJOBAHHU H BO MHOTUX
00NIaCTIX TEXHUKI.

PeykTopoM HazBIBAETCS MEXAaHNU3M, COCTOSIINIT 13 OJHOI N HECKOJIbKUX
IepeIad 3alleIeHIIEM, CMOHTUPOBAaHHEIX B €IHOM 3aKpLITOM KopIyce (KapTepe),
npeJHa’HaueHHBIN I peayIMpOBaHUI IIapaMeTPOB ABIDKEHUSI — IIOHMAKEHILI
VIJIOBOII CKOpPOCTH ©® (YAacTOTHI BpallleHMs n) U IIOBBIIIEHIS BpallarOIlero
MOMEHTa Ha HCHOJHUTEIbHOM (pabouem) Bamy  arperata. OCHOBHOM
KIHEMATIUECKOI XapaKTEpUCTUKOIl MNepejaun SBJIIETCS IepeJaTOYHOE YHCIIO U
=@, /> U paBHO OTHONICHUIO YHCEN 3yOLEB KoJeca Z, W MecTepHU Z, (U =2, /71 ).
Jlna peagykropa  Z. >Z1 U COOTBETCTBEHHO U >1. Ecim pegykKTop COCTOUT U3
HECKOJILKIIX Iepedad, TO IIEpPeJaTOYHOE UHNCIIO pPEeayKTopa OIpPeAeIIIeTCs
[IEPEMHOKEHIEM IepeJaTOUHBIX YICel Kax O IIOCIJIEIOBATEIILHO
PaCIIOIOKEHHOII IIepeJaull.

[Io100HEBIIT MEXaHU3M MOKET BBIIOJIHATE U OOPATHYIO 3aJauy — IOBBIIMIATH
VIJIOBYEO CKOPOCTL U IIOHMXKATh BpalllaloIIMil MOMEHT Ha pabouem Bay. Torzma
ATOT MEXaHI3M OTHOCHUTCS K MYyJIBLTHIUINKATOpaM, Z» </, I COOTBETCTBEHHO U <1 .

BHemHne XapaKTE€pHCTUKI peAayKTOPOB KakJOr0 TUIIA OIpedelIsEOTC
CIIEAYIONIIMU OCHOBHEIMH IIapaMeTpaMU: MepeJaTOUHLEIM OTHOIIEHUEM (JacTOTOM

BP AU RRI O ABARL, BalT1a) — KMHEMAaTUUeCKO XapaKTepUCTUKOIL, Bpalaron|uM
CWTWWMEW%BWW%%ECDHLHGE Harpy3KoIl Ha BEIXOJHOM Bajly — CHUJIOBOM

Bnaneneu: llleGayxoea TaTeAHa .fl.nh-_rcc aHOpoBHa

XapaKTEPUCTUKOI peayKTopa; ko3 duiimenrom mnonesznoro geiicteus (KILI).
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M3 3yOuaThIX peayKTOpOB HamOOIIee YacTO UCHOJIL3YIOTCS HIJIMHIAPTUECKIE
peayKTOpEl Ojarojaps IIHPOKOMY JAUAllaz0HY MepeJaBaeMBIX MMM MOIIHOCTEI,
MalbIX radbapuToB, BEICOKOII JojroeuHocTu 1 KIIJ[, mpocToTe U3roTOBICHUS U
0OCITy JKIBaHUSL.

B cBoro ouepenr U3 IIUIMHAPUUECKIX  PEAYKTOPOB  HaMOOJIEe
pacIIpoCTpaHEeHbl JBYXCTYIEHYATHIE TPEXOCHBIE PEIAYKTOPHI, BaJlbl KOTOPHIX
HaxXOJATCsI B TOPU3OHTAJILHON IUIOCKOCTH. PeayKTOphl € IIOCJIEI0BATEILHBIM
pacIionoxeHnueM cTyneHell (pucyHok 4.la) Hambomee MPOCTHEL, OJHAKO
HECUMMETPIUHOE PACIIONIOKEHNE KOJEC OTHOCUTEJILHO OIIOp MPUBOAUT K
MOBBIMICHUIO KOHIICHTpAI[UN HArpy3KH II0 JUIMHe 3yObeB. IloaToMy Takue
PEAYKTOPEI TPEOYIOT KECTKIIX BaJIOB.

JI1s yIIydIIeHns yCIOBHM paOOTHI 3yOUaThEIX KONIEC MPUMEHSIOT PEIyKTOPEI
C pa3gBOEHHOI OBICTPOXOAHOII CTyIeHBIO (pucCyHOK 4.10). XOTS 3TOT BapHaHT
CIIOJKHEE TEXHOJIOTMYECKH H TPeOyeT HEKOTOPOro YBEJIMUEHHIS OCEBOTO pa3Mepa
peayKTOpa, OJJHAKO, BCIEACTBIE CUMMETPUUHOIO PACIIOJIOKEHNI KOJIEC II03BOISET
IoOuThECA OoJiee paBHOMEPHOTIO pacHpe/ielIeHUs Harpy3KHU I10 MIHPUHE 3y04aToro
BEHIla HanOolee Harpy:KEHHON THXOXOJHOM CTYIIEHU I YPaBHOBEIINBAHHII CIUT B
KOCO3yORIX IIepedadax pa3gBO€HHOI cTymneHu. J[J1sg oOecrnedeHUsT paBHOMEPHOTO
pacIpeJIelICHIsI HAarpy3KM MeEXJy MNapajUlelbHO padoTaloImIMHU IlepeJauaMi Ha
OBICTPOXOJHON CTYIIEHH, NPOMEXKYTOUHBIII Bal (CpeAHMII) IWIN Ball IIECTEpHU
YCTAHABJIMBAIOTCS Ha IMOJAIINIIHUKAX, JAOMNYCKAOIMUX CMEIIEHNE BJOJIbL OCH U
CaMOYCTaHOBKY pPa3JBOCHHON CTYIIEHH. THXOXOJHAas CTYIIEHb MOJXET OBITh

IpsAMO3Y00il, K0c0o3y OO0l NI MIEBPOHHOII.
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Pucynok 4.1 - Hambomnee pacnpocTpaHEHHBIE KHHEMATHUECKIE CXEMEI
IIIMHIPMYECKIX JBYXCTYIIEHYATEIX PEYKTOPOB

Kpome Toro, m3 ABYXCTYNEHUYATHIX MIWINHAPHYECKNX PEAYKTOPOB HAXOJAT
IPIMEHEHNE COOCHBIE 3yOdaThle pPeAyKTOpHl (pUCYHOK 1B). OHHM HMMEIOT Mallble
ra0apuTHI 110 JUINHE U B HUX JIETKO JOCTUIAETCS OJMHAKOBOE IIOTPYKEHHIE KOJIEC B
MacJIIHYIO BaHHY. OJTHaKO, BCIEACTBHE HEOOXOAMMOCTH pa3zMeN[€HIS HEKOTOPHIX
[IOAMINIIHIKOB BHYTPU KOpPIIyca y 3THX PEAYKTOPOB YBEJIMYEH pa3Mep B OCEBOM

HaIIpaBIEHIIL Y eoMKHEeHa KOHCTPYKI[U KopITyca. IloMIIMO 3TOro HaOIIoqeHIE I

'I"_’_'II{OHTPDHE EGEITDHIHI«’I.‘FE BH}’TI}EHJI;IH}L IIOAIIHNIIHIKOB B 5KCILIYAaTalllIl 34TPY JHCHBI.

KoHcTpyKkTHBHOE 0hOpMIIEHIE [BYXCTYIIEHUATOrO 3yOUaTOro peayKTopa C

e IQCTIEIOBATEIILHELM PACIIONIOKEHIIEM BaJIOB II0OKAa3aHO HAa pUCYHKaxX 2 1 3.



1 — ocHOBaHUIE KOpITyCa, 14 -~ IIJIa MacJIOMEpHas

2 — KpBIIIIKa KOpIIyca; (MacoykazaTenh);

3 — OOJITHI CTAKHEIE, 15 — npoOka A1 cmBa mMacla;

4 — ralikil KpemneéxKHLIE, 16 — yrstoTHeHUE Baja,

5 — mTU@TE KOHMYECKUE; 17 — n3yOuatoe konieco I CMazKH
6 — CMOTpOBasl KPHIIIKA, OBICTPOXOJHOII CTY IIEHII,

] — OTJyIINHA, 18 — mrmoHka nmpu3zMaTudecKas,

8 — OBICTPOXOHBII (BEIYIIIIT) BaJl, 19 — BUHT OTKHMHOIA,

9 — IpOMEXKYTOUHBIIT BaJl, 20 — IpOYIINHEI IPY30BHIE,

10 — THXOXOOHBIN (BEIOMBII ) Ball, 21 — HIDKHUI 1O0SC OCHOBAaHUA
11 — mogMINIIHUKN KadeHIsd, pEAVKTOpA

12 — xkpHIIIKa IIOAIINITHIKA TIIyXasd, C OTBEPCTUAMI,

13 — KpHIIIKa IMOAIMNITHIKA CKBO3HAa, Z1-Z» — OBICTpOXOJHasg Koco3yDasd

3yOuaTas mapa;
Z3-Z4 — TUXOXO0QHad Koco3y0as 3yOdaTasd
rapa.

Kopmyc pemgykropa ¢ 1Heabio oOJerdeHnsl cOOpPKN H3TOTORJIEH B BUJE
pa3bEMHON (IO OCSIM BaJIoB Ilepenad) KopoOku. OH COCTOUT M3 HIDKHEN dacTu 1,
Ha3bIBA€EMOU OCHOBAHMNEM, U BEpXHEN 2 — KpHIMIKU. Pa3zbEéM KOpIlyca BBIIIOJIHEH
rOpM30HTAIBLHEIM. KOpITyc 11 KpEIIIKAa COSAMHAOTCS O0ITaMU 3, IOCTABJICHHBIMU C
3a30pOM B OTBEpPCTHUS CIENUaIbHBEIX (QuaHIeB ©n ralikamu 4 (BO3MOKHO
COEIUHEHIE BUHTAMU U IIINUIbKaMU ¢ raiikamMn). BzauMHoe MOI0KEHNE KPBIMIKU
I KOpITyca (pUKCHUpYeTcs KOHMUECKNMH (peke IIUINHAPHUECKIMN) MTHudTaMn 5. B
BEpXHEl YacTH KpPBIMKH HMMEETCSI CMOTPOBOE€ OKHO (JIFOK), Yepe3 KOTOpPOE
IPOM3BOJUTCS HAOMOAEHHE 3a COCTOSHHUEM 3yOUaTBEIX KOJIEC MEpelaul, a TaKxkKe
3aJINBAETCS MacJIo.

JItOK 3aKpBIBAETCSA KPBIMIKON O, HMEIOIIEN OTAY MINHY /, IpeaHa3zHauUCHHYIO
JUIS BbIpaBHMBAHUS JaBJIEHUS BHYTPU KOpPITyca IIO0 OTHOIIEHHIO K HAPYKHOMY.
IIpn OTCYTCTBUU OTAYIINHBI HArpeThIl BO3QyX IIPU SKCIUIyaTalllll PEIyKTOpa
OyZeT BBIAABIIMBATHLCS BMECTE C MacJIOM (BCJIEACTBHE M3OBITOUHOTO JIaBJICHII )
yepe3 YIUIOTHEHHNS H Ha KOpIlyce 0Opa3yrTCs MacJISIHBIE ITOATEKHN, OTAyIINHA
Tak)K€ HEoOXoAguMa JJIs IIOJIHOTO CIIIBa Macla I3 peaykTopa. BHyTpu kopiyca
pa3MeIleHEl JBe KOco3yOnle maphl: ObICTpOXoAgHasa Z 1 -Z 2 u TuxoxonHasd Z 3 -7
4. Kax/1as mapa cCOCTOUT U3 MIECTEpHU (MEHBIIEro 3y0UaToro Kojeca) 1 KoJeca.

i]

CepTudukar:

Bnaneneu: LlleBayx I:IB-El] ;I'a

\,__

. O E
NelcTEUTENEH: C 19.08.202@&@&8‘.?&‘23




Pucynox 4.2 - KoHCTpykIsL peayKTopa C  IIOCJIEJI0BAaTEIIbHEIM
pPacIIOIOKEHIEM BaJIOB

B m3yuaeMOoM peayKTOpe HMMEETCd TpU  Balla, PaclOJIOKEHHBIX
[IOCICAOBATEILHO: OBICTPOXOMHEIN (BeAyIuil) 8, IPOMEKYTOUHBEIM 9 m
TUXOXOAHEIN (BemoMmrulll) 10. IInmockocTs pazbéMa KopIlyca HPOXOJUT IO OCSIM
BaJIOB. B omopax Bcex BaJloB Iepejad: OBICTPOXOJHOIO 8, IMPOMEKYTOUHOro 9 u
TuxoxogHoro 10 mpuUMeEHEHbl IOJAMIMIIHUKN KadeHus |1, pacroiioXeHHBIE B
OTBEPCTILIX IIPIJIMBOB (OOOBIIIEK) KOpIlyca M KpHIKW. HazHadeHue omop —
pUKCUpOBaThL U yAEPKHBaTh Bpallaroliuecs AeTall B HYXXHOM, JJI1 HpaBIJILHOI
pabOTEI MEXAaHN3Ma, B3aIIMHOM IIOJIOKEHII.

B paccmatpuBaeMoM PpEAYKTOPE MOIYT MCIIONB30BATLCS paAnalibHBLIE
MIAPUKOIIOAIIUIIHUKY, JIHOO POJUKONOAIIUIIHUKN (IIOCHEAHIE BOCIHPHUHUMAIOT
paJuanbHYH H 3HAYUTEIILHYKO OCEBYIO Harpy3ky). Ha Toper komnpIja noamuiHnKa
HAHOCST MapKHUPOBKY B BHJE psfa Iudp B OyKB. 3aMETHUM, YTO Ha MapKHUpPOBKE
IIBE IIepBLIE IIH(PEI cIIpaBa 0003HAYAKOT BHYTPEHHUII AuaMETp d ITOAIMHIITHHKA.
Ot MUu@pel, YMHOXKEHHBIE Ha 5 faroT d (g mommumHukoB ¢ d=20 - 495 mm).
Tpethst mudpa copara o0O3HAYAET CEpUIO MOAIIHITHUKOB. Ocobo Nérkas cepus
obo3zHauaeTcsd 1udpoil 1, nérkag — 2, cpeauasa — 3, Tsokénasa — 4 u T.4. YeTBépTas
midpa cmpaBa yKaselBaeT TUIl nogmunHumka: 0 — paJuanbHBINL ITapUKOBHIM
OQHOPSAMHBIN, 1 — IIapUMKOBRIN JABYXPSAAHBIN chepudeckuil, 2 — ¢ KOpPOTKHUMU
[MUININHAPHMYECKUMI POJINKaMH, 3 — POJIHKOBBIN JBYXPSOHBIN CO CepUUISCKIMU
pormkaMu 1 T.A. lldrag u mecTas UpPHl cIpaBa 0003HAYAIOT OTKJIOHEHHE
KOHCTPYKIIIN MOJIINIIHIKA OT OCHOBHOrO THma (Hampumep OypTHK IU
KOJIBI[eBas IIpOTOYKA HAa HapyKHOM Kolblle). CeapMas 1udpa cipara 0003HAUAET
CepUI0 MUPUHBEI mommunHuka. Iudper 2.4,5.6, cTodmue Uyepez THpE BIEpeaU
cneBa I1mndp YCIOBHOrO 00O03HAUCHNI MOMIINIIHIKA, YKa3bIBAIOT €0  KIacc
TOUHOCTH, B MHOpsJKke e€ moHmxkeHusd. lIpuBeaéHHas ynpolléHHas pacIin@poBKa
MapKUPOBKM IIOJIIUIIHNUKOB SIBJIAETCS JaJIEKO HE HCUEPILIBAIOIEI, T.K. CJIEBA U
clipaBa OT YCJIOBHOIO 0OO3HadeHMS MOJIIUIIHUKA MOTYT pPaclojlaraThbCs
JOMOTHUTCILHBIE SHAKI, XapaKTepI3YIOIINe M3MEHEHHe MeTalllla 3JIeMEHTOB

CEpm¢£§ﬂgg§§§§§%gg%%§gﬂ%ﬁﬁ3ETEXHGHGFHLIECKHE TpeOoraHus U T.A. CHapyXKH
BranenddO NI - 3akphitkl 3aKJIaHBIMHI (BPE3HBIMU) KpBIMIAMU. IIIyXUMH 12 u

CKBO3HEIMII (C OTBCPCTHAMUI IOJIA IIPOXO /4 Eaﬂa) 13. Ot KPBIIIKH BXOJAT CBOIMII
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KOJILIIEBEIMI BBICTYIIAMH B COOTBETCTBYIOI[NE KaHAaBKI B OTBEPCTHUSIX KOpIlyca
pPEAYKTOpa, UTO 0OECIeUnBaeT X OCEBYIO (PUKCAIIUIO

ObopyaoBaHMe H MaTepHaJIbl: PEIyKTOp 3yOUaTHINl IUINHAPUYESCKUI
IBYXCTYIICHUATEIN, KJIFOUHN racuHele poxkKoBble 10x12, 14x17, 19x22, oTBEépPTKa,
MITAHTCHITUPKYJIbL ¢ AuarnazoHoM 0-250 MM, TpaHCIIOpTHUpP, JIMHEIKA, KapaHIall,
MEJI, MUKPOKAJILKYJISATOP.

VYka3zaHus 10 TeXHHKe 0e30MacHOCTH

PaboTy BEIIIOIHATE IIOCIE O3HAKOMJICHHS C METOJUKON €€ IPOBEACHUS U
CIIeQYIOM MU IpaBMJIaMU TEXHUKN O€30I1acHOCTH:

- 3BampemaeTcs  paboTaTh  HEHCIPABHEIM  KIFOUOM,  IPUMEHATH
HECOOTBETCTBYIOIIETO pa3zMepa.

- Ilpexge uem HauaTh Kakoe-IMOO MJENCTBHE, YOEAUTECh, UTO OHO HE
[IPUHECET BPEJla OKPY KAFOIIIIM.

- CHATBIE AeTall M Y3Jbl PEAYKTOpa CIIEAYET IIONOKUThL Ha CTOJI WJIN
II0JICTABKY TaKIM 0Opa30M, UTOOBI OHII HE MOIJIN VIIACTh OT CIIY4allHOI'O TOJTUKA.

- He nogxnaabiBaliTe naibIpl IO/ Bajl KOJeca 1 KPBIIMIKY peAYyKTOpa IpH UX
yCTaHOBKE.

3anaHusn

1. Pasbopka pegykropa

Pazbopka peaykTopa MOSCHSAETCS Ha HOpUMEPE ABYXCTYIEHYATOIO
peayKTOpa, NPUBEAEHHOIO Ha PUCYHKaxX 2, 3 U MOPOU3BOAUTCS B CIEAYIOIIEH
I[TOCJIE/IOBATEIIL HOCTI

- OTBUHTUTL TalikKU 4 U BEIHYTH OOJITHI 3.

- C IOMOIIBIO OT)KMUMHBIX BUHTOB 19 pa3beqNHNTL KPHIIIKY 1 KOpIyC 1.

- CHATE KPHIIIKY peayKTopa (OTI0KUTE B CTOPOHY ).

- VaMmepuTh MITaHTEHIUPKYJIEM pazMepbl b 1 B U CcOOTBETCTBYIOIINE
IiaMeTphl BaJloB de1 , ds2 , dss (M. pucyHOK 4.2),

- IIOJICUUTATh MEKOCEBOE PACCTOSHUE.

d,, d,, - dy, dy,
W].:B_ 2 - 2 , [IWE_B_ ) - ) ’

- BT::IH}"TI:: BaJlbl B C60pHﬂ C KoJ€caMH, IIOAUIMIIHNKAMH 1 CKBO3HBIMU
KPBIIIKaMI1 IIOAHIHIIHIIKOB. HOﬂHIHHHHHH 1 ByﬁanBIE KOJIECa C BaJIOB HeE

CIIPCCCOBEIBATE, HAPYXHBIC KOJIbIlda KOHIHYCCKIIX ITOAIIHIIHIIKOB HC TCPATE.

o

2 O3HaKOMIIEHIE C KOHCTPYKIIMEN peayKTopa

IIpu pazdopke HEOOXOANMO O03HAKOMUTBLCS C €ro KOHCTPYKIIUEI, BBISICHUTD
Ha3HauyeHUE JeTaneil (B COOTBETCTBHI C IIPUBEAEHHBIM BBINIE OMNHNCAHUEM M
pEeKOMEHOBaHHOII nmreparypoii). Ilpeanmaraemble A1 HM3YUEHMUS Ha 3aHITHLX
PEAYKTOPEl MOTYT KOHCTPYKTHUBHO OTJIMYATbLCS OT OINNCAaHHOTO B JaHHBIX

KY| :
ykazaHEAR ATAHORHEMEHHO ¢ 5TUM BBITIOIHATE CIIE/y FOITIEE:
Ceprcurar:  2COMCFOTHRUPE K IHEMATIIGECKYIO CXEMY N3Yy4aeMOT0 peayKTopa (CM. IpUMEPEL

Bnaneneu: llleGayxoea TaTegHa AnekcaHgpoBHa —
Ha PICYHKE 1), C COOJIOJEHIeM YCIIOBHEIX ob6o3Hauennit mo I'OCT 2.701-84, Ha
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HEIl IPOHYMEPOBAaTh BaJlbl 1 3yOdaThie KOJIEca U IIPOCTABUTL pa3zMEPhl ME¥KOCERBIX
PACCTOSAHNI CTYIICHEN.

- CmenaTth 5CKU3HIL:

- 3y04aToro KoJjeca 1 Bajla-IMIeCTEPHI M3Yy4aeMOT0 PEAYKTOpPa U IIPOCTABUTh
YCIIOBHEIE 0003HAYECHUS C pazMEpPaMU;

- OTJIEILHBIX SJIEMEHTOB KOpIyca IIpOyIINHA TIpy30Bas, OOORIIIKa
IO NIIHUKA (110 YKa3aHUIO IPEIo/jaBaTes);

- VIUIOTHEHUII M MOAIIMIIHUKOBHIX Y3JIOB OJHOIO M3 BaJIOB M3Yy4YaEMOTO
peaykTopa (OBICTPOXOJHOTO IJINM THXOXOJHOIO) C YKa3aHIEM pa3zMEPOB, IIOCAJ0K
I YCIOBHOTO OOO3HAUEHUS IOAIMIHIIHHKA, OPUEHTHPYSICh Ha €ro MapKHUpPOBKY,
HaHECEHHYIO Ha TOPEI] KOJIbIIA.

- BmsyanbHBEIM OCMOTPOM OIPEIEINTh COCTOSHHNE, XapaKTEp U BUJEI
MIOBPEXKACHNIT 3yObeB 3yOUaTHIX KOJIEC, BJIEMEHTOBR IIOJIINIIHUKOB Kau€HUS WU
MIIIOHOYHBIX coeanHeHnil. CaenmaTb BBIBOJIBI II0 OIEHKE YCIOBUI M CPOKE
AKCIUTYy aTalli N3y4aeMoIo peayKTopa.

3 OmpeesieHne mapaMeTpoB 3y04aToro 3alerieHIs

- MexoceBrle pacCTOSHISI 00€MX CTYIIEHEH CpaBHUTL CO CTaHOAPTHBEIM
sHadeHueM 1o I'OCT 2185-66 (CT CBB 229-75). (MexoceBOe pacCTOSIHHIE B
PEIYKTOPE MOIMKET OBITh 1 HECTAHaPTHEIM ).

- Ilogcunrate umcna 3yObeB IecTepHU Zi1 U Zs — 00euxX CTyNeHel
peayKTOpa.

- Ilogcumrate umciaa 3yObEB 3yO4UaTBEIX KOJIEC OBICTPOXOAHON Z- W
TUXOXOAHOM Z4 CTYIIEHEN pEAYKTOPA.

- BRIUnCcInTh nepegjaToyHoe YnCiIo Kax 0l CTYIIEHU:

- [Iogcunrares odmee nepegaTogyHoOe YUCIIO PEay KTopa:
Up=Ugty,
- MUamepuTh mupnHy 3yOdaThIX KOJIEC KaXk IO CTyeH! b, 1 by .

- Onpegenursb K03 QQUIINEHT MIUPHIHLI KOJIEC:
b, b

Upapg=—> Ypar= ’
Hwﬁ me

- Berauceianrs ACIIITCIIBHBIC JHaAMCTPBI HICCTCPCH H&?H,[[Dﬁ CTYIICHII.

J _2'”m5 p _Z'HmT
1 » 2 ’
uE+1 ur+ 1
- HD,[[CT—IHTHTB DI{p}’}KHDﬁ MD,[[}"HB SAlICIITICHIA.
L L
El__! [2_ !
/ Z,

- MameputTh yIvIbl HaKJIOHA 3yObLEB II0 HAPYKHOMY IIUIMHJIAPY Ha KOJ€cax
00€IX CTYNEHEH. 3aMephl MPOU3BOIATCA CIESAYIOIIUM 00pa30M: IO JIICTY UICTOM
OyMaru IOHAFOREAKOMY Ha KONHPOBANBHYIO, IPOKAaTHTH 0€3 CKOJIbKEHI

3NEKTPOHHOW NOAMNMCh

CeprnpBY-OIATHIRE KOHECASE HASTI®oMOIEy USHHBIM  OTIIEYaTKaM 3aMEPUThL TPaHCIOPTUPOM

B : il E B ]
S eTpBI YT MEKAY Eife oM oceBoil mIockocTu kojleca U GOKOBOIL ITMHUEl 3y6a.
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[Ipn OTCYTCTBUU TPaHCIIOPTHPA YIOJ MOXKHO ONPEIENIUTL C IIOMOIBIO JIMHENKN U
KaJIbKYJIATOpA.

- BrunciauTe HOpMAaJBHEIIL MOIYJIL I OOEHMX CTyIleHe#l (II0JIy4eHHBII
pesylbTaT YTOUHUTE 110 1 OCT 9563-60.

m.,=m,-cosf,, m_,=m,, cosf,,
- YTOUHUTEL 3HAUE€HNE YIJIa HaKJIOHA 3y0a 1o opMy i€, (JI0 TEICIUHBIX):

3 ,=arccos L1 M1 3., =arccos L2

: 2:a | 2 2:a |
wl | w2
- llogcunTarhk OKpY KHON 1 HOpMAaJIbHBIN IITar 3alleIUIEHU KaX 10U CTYIICHU
p=—t
pp=m, 1, © cosfB’

- M3aMepuTh OKpy KHOI IIar 3aIleIUIeHNs p; 00€NX CTYIIEHEN I CPaBHUTH €r0
C PacCUCTHEIM.
- Mameputh auaMeTp BepHINH 3yObeB mecTepeH d,;, ds;; 00emx cTyneHeli,
3aTE€M BBIUUCJIUTE 110 (hOpMYyJIE:
d,=d +2:m,, dys=dy+2:m,,,
PesyneTraThl M3MEpEeHNIl CpaBHUTh C PACUETHBIMHI 3HAUYCHILIMU, ITOSICHUTH
[I0UYeMY HET PaBEHCTRBA.
- BeIanucianTe quaMeTphl BEPIINH 3yObeB koneéc d,» u dy, 1o popmye:
d,,=d,+2:m,, d,=m,, Z,,
doy=dy+2:my,, d,=m,Z,,
- BEIuncnuTes JuaMeTpsl BIaJNH 3yObeB KOJIEC U MIeCTepeH 00enX CTYIIEHEH:
dﬁ _df_ 2,5.mn4
- MaMepeHns mapaMeTpoB MPOM3BOJUTE ¢ TOUHOCTRIO J10 0.05 MmMm. Kpowme

TOTI'O, HED6XD,[[HMD DﬁMﬁpHTB KoJIecO JIFOOOI CTYIICHHI C LCJIBbIKO IIPOCTAHOBKII
PA3MCPOB Ha €I'0 5CKII3.

4 COopka peaykTopa HOPOHM3BOAUTCS B IIOCIEAOBATEIILHOCTU, OOpaTHOI
pazdoopke. Ilocne BBIIOIMHEHHS PabOTBI PEAYKTOP IPEJCTABUTL JJII HPOBEPKH
KOMIUIEKTHOCTH IIPEIOAABaATEIIO.

CU,EIEPH{H HHE OTHETA

OTuer 10 J1abopaTOPHOII paboTe JOIKEH COAEePHKATh:

1. HazBaHue u 11e1b paOOTHI;

2. KuHEMaTHU4ECKYIO CXEMY PEAYKTOpA,

3. Ockm3pl: 3yOdaToro Kojeca, IIECTepHH, IOAIIUIIHUKOBEIX Y3JIOB C
YIIOTHEHNEM BaJIOB;

4. XapakTEpUCTUKY 3alleILJIEHII,

5. PEBXHBTHTBI PIBMEPEHHE I PAaCHCTHBIX JdHHBIX.
AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptuidmkar: ECEI'DD[:'[?-#BEEABBBQEEEDEETBAE:{]DDEGEIGDDJEEK .
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa UHTPUHLHLIE BBHPUCLL

neicraurenen: ¢ 19 ba HasHaemiie OTAVIINHEI B PCAY KTOPC.



2. Kakoii crioco0 cMa3ku HOAIIHIIHIKOB B peqyKTope ?

3. UTo HazBIBaeTCs NEPEJAaTOUYHBIM YHICIOM 3y OuaToil nmepegaun ?

4. HazHaueHne OT)KUMHOI'O BUHTA B PEAYKTOPE.

5. HazHaueHne nmpu3MaTU4eCKUX IIIIOHOK B PEIYKTOPE.

6. HazHaueHne mrtudToBR B KOPIyCE peayKTopa.

7. Kakme cOCTaBRISEONI[IE HOPMAalILbHOII CHJIBI JEHCTBYIOT B KOCO3yOOM
3aleIJIeHun?

8. Kak ompepensercs genuTeNbHLII JuaMeTp Koco3yboro komneca ?

9. B xakux ciydasx yCTaHaBIINBAKOTCS Ma3ey AP KUBAIOIIE KOIbIa ?

10. HazoBuTe OCHOBHOM I'eOMETPMUECKUIT IapaMeTp 3al[EIUICHI.

11. OT d4ero 3aBUCAT [JOIyCKa€MBLIE KOHTAKTHBIE HANPsKEHUSA LT
MaTepuaa 3yOdaTeIX KOJeEC ?
12. Kakne nmapaMmeTphl 3yO4aToro 3allelvIeHUs CTaHJapTU30BaHE ?
13. Ha xakom Baimy peayKTopa MOIIHOCTEL OoJbIIe ?
14. Ilo xakoMy OCHOBHOMY IIPM3HAKY OTJIMYAIOT OCh OT Bala ?
15. Kak BEIONparOT pa3zMephl MONEPEUHOI0 CEUSHHS IMOHOK ?
16. Kak yIimoTHsETCA IJIOCKOCTE pazbéMa KopIryca ?
17. Ilouemy TBEPAOCTEL MOBEPXHOCTH 3YOLEB IIECTEPHU IPUHNUMAIOT OO0JILIIIE
TBEPIOCTH 3yObEB Koyeca ?

18. Kakme mapamMeTpbel N KakKk BIWSIOT Ha HArpy304HYIO CIIOCOOHOCTB
3yO4aToro 3aneryieHu: ?

19. Kakoe ycrnoBue ImMpoUHOCTU IIOJIOKEHO B OCHOBY IIPOEKTHOTO pacuéra
3aKpBITHIX 3yO4UaThIX Hepegad ?

20. JlanTe ompeaeneHUe MOIY I 3allCIIICH M.

21. JlaliTe XapaKTE€pUCTHKY IIOAIINIIHUKA ¢ 0003HaueHreM 7306 .

22. Uem onpegensaerca KI11J| peaykropa ?

23. UYro Takoe peaykTop, €ro HazHaueHNe, B UYEM OTJINYHNE OT
MY JILTUIUIUKATOpa?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

JlabopaTopHas padora Ne S.

Tema: «l3ydyeHHe KOHCTPYKLHMH M oOIpeaejieHHe TeXHHYECKHX
XapPAKTEPUCTHK peMeHHOH Iepeaadmn

Ileqb padoThLI: 03HAKOMHUTBLCI C KOHCTPYKIIUEN pEMEHHOI Mepeadl,
BLISICHUTHL Ha3HaudeHHE BCEX JIE€TaJIEll pEMEHHON NepeJaull, OPEAeINTE OCHOBHEIE
[TapaMeTPLl pEMEHHOI Iepeadn.

3HATL: OCHOBHBIE HCTOYHUKU Ha}”—IHD-TEXHHT—IECKDﬁ HH(I)DPMHL[HH I10
OCHOBHBIM IPYVYIIIIdM ,[[ETHHEﬁ MaIlllMMH HCIIOJIB3YEMBIX B MAIINHOCTPOCHIII,
MCTOJHKY IIPOBCACHIIA SKCIICPIIMCHTAJIEHBIX HCCH&E{GEHHHE

YMeTh: CaMOCTOSATEIILHO p336IIpH.TBCH B HOPMATHBHBIX MCTOAHKAX PdCHCTA

H IIPUMCHATDL NX AJIA PCIHICHITA IIOCTaBJIIEHHOU 34 1a4I1
Bﬂﬂg]ETh: HaBBIKAMI IIPAKTHHCCKOI'O IIPHMMCHCHITA IIOJIYHCHHBIX 3HAHUII B

1P D(bEC CHOHAJILHOU ACATCIIBHOCTI.

TEUPETHIIECHHH HacTb

Pemennas: IICpcldaida — IICPCddaHad TPCHIICM C rnOKoIl cBI3L0. OHA COCTOUT U3

BeQyIero guaMeTpoM di, BemoMoro guamMeTpoM d» IMIKHMBOB I peMHS 1, HageTOro
Ha INIKNUBBEI C IIpeJIBapUTEIbLHBIM HaTsKeHueMm (puc. 5.1). Harpyzky nepemaror

CIJIBI TPEHUSA MEXKY IIKNBAMU 1 PEMHEM.
IIocne 3yOuaTtoll mepegauyn peMeHHass — HauOoJIee pacHpOoCTpaHEHHas M3

MCXAHITHCCKIX IICPCIaH.

PucyHnok 5.1 — PemeHHas niepegaua

B 3aBucuMocTH OT (]I’)DphfIE-I I[TOIICPCHHOI'O CCHCHILA PCMHA OLIBAIOT IICPpCAatIl.

IUIOCKUM peMHEM (puc. 5.2, a), KJINHOBLEIM peMHeM (puc. 5.2, 0), IMOJIUKINHOBBLIM
peMHeM (puc. 5.2, B), KpyIJIbIM peMHeM (puc. 5.2, r). Hanbonsinee npuMeHEeHIE B
MaIINHOCTPOSHNH UMEIOT KINHOBBIE U IIOJINKIMHOBELIE PEMHII.
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PeMHU W3TOTOBISIOT U3 IIPOPE3MHEHHBLIX TKAaHEN WIN CHUHTETUYE CKIX
MaTEpUaJIOR.

Ilepenaua IUIOCKUM pPEMHEM oOmnagaer IIOBBLINNIEHHBIMU
pabOTOCIIOCOOHOCTRIO I JOJITOBEYHOCTBIO (B CBS3H C MEHBIINMU HAaIIPSKECHIISIMII
mruda B IUIOCKHUX peMHSIX). Ee pexkoMeHAYIOT NPUMEHSATh HOpH  OONBIINX
MEKOCEBBIX PacCTOSHUSX (710 15 M) Wil BRICOKUX cKopocTax peMH: (o 100 m/c).

3a cueT KIMHOBOTO 3(QpekTa B IepejadaxX KINMHOBHIM I IIOJUKINHOBEIM
PEMHSIMH MOJXHO pe€aln30BaTh OOJILIINE CHUIILI TPEHUS U YMEHBIINTH IaOapUTHI
[epeaun.

PeMHI KpyIJIOro ceueHus IpeJHa3HaueHbl JJI1 [IPOCTPAaHCTBEHHBIX Mepeaau
MaJioil ~ MomHOCTH  (oOopyJoBaHHe  moiaurpapmueckoli U TEKCTIILHOI
IIPOMBIIIJICHHOCTH, HACTOJILHBEIE CTAaHKU, IIPHOOPEI, OBITOBBIE MAaIINHKI). CKOPOCTE
peMH4 10 30 Mm/c.

PasHOBUAHOCTBIO PEMEHHOI Iepejladld  SBJIIETCS Ilepejada 3yOdaThIM
peMHEM, IepeJarolias Harpy3Ky IIyTeM 3allellJIEHIS PEMHS CO IMIKIBaMII.

JIOCTOMHCTRBA PEMEHHBIX HEpeJaad. IMPOCTOTa KOHCTPYKIUM, SKCIUTyaTal[ull U
Majagd CTOUMOCTL, BO3MOXHOCTL IIepeJaul [ABIDKEHNSA Ha 3HAUUTEIIbHBIE
paccTOSHUSA (40 15M), BOZMOXKHOCTL paOOTHEl ¢ BEICOKMMHI YaCTOTAaMU Bpalll€HUS,
IUIAaBHOCTL 1 OECITYMHOCTh pabOTHI BCIEACTBUE 3JIACTUUHOCTHI PEMHS, CMATUYEHIE
BIOpAaIil 1 TOJIYKOB BCIEACTBHE YIIPYTOCTU PEMHS, MPeJOXPaHEHIIE MEXaHI3MOB
OT IIEPEeTPy30K BCICACTBHE BO3MOXKHOTO IPOCKAalIL3BIBAHIA peMHS (K IepeiadaM
3yO4YaTBIM PEMHEM 3TO CBOIICTBO HE OTHOCHTCH).

HemocTraTky peMEHHBIX Hepezad:. OQoNbINNE paJHalbHbIE pa3MEpPhl, B
O0COOEHHOCTH MpH IlepeJade 3HAaudUTelIbHBIX MOIHOCTEI, Majas JOJITOBEYHOCTH
pEMHS B OBICTPOXOHEIX ME€peadax, OOJbIINE Harpy3KH Ha Bajlbl M ITOAIIHITHUKH
OT HaTSDKCHHS PEeMHS, HEOOXOIUMOCTBH VYCTPONMCTB I HATSIKEHUS PEMHIA,
HemocTosgHHoe 1mepemaToOdyHOE UYHCIO BCJIEACTBHE HEM3OEKHOTO YIIPYroro
CKOJILKEHIST PEeMHS, UyBCTBHTEIILHOCTL HArpy304YHON CHOCOOHOCTH K HAaJIMUIIO
[IapOB BJIATH M HEPTEIIPOTY KTOB.

IIpumeHneHue. PeMeHHEIE IIepejaun IIPUMEHIIOT B IIPUBOAAX I IIEpeaaun
JIBIDKEHUSI OT aJekrtpoasurarensa wm J[BC, korma 0o KOHCTPYKTHURBHBIM
COOOpaXEHISIM MEKOCEBOE PACCTOSHHE JOJIZKHO OBITH JOCTATOUHO OOJIBIINM, a
[IEpeJaTOYHOE UICIO # MOXET OBITb HE CTPOro IIOCTOSHHEIM (IIPHUBOJEI
METAJUIOPEKYINX  CTAHKOB,  KOHBENMEPOB,  TPAHCIOPTHHIX,  JIOPOXKHBIX,
CTPOHUTEJILHEIX I CEIbCKOXO34ICTBEHHBIX MamMH H Ap.). llepemaum 3yOuaThIM
PEMHEM MOKHO NPUMEHSITh I B IPUBOJAX, TPEOYIOMINX OCTOSHHOI'O 3HAYCHUS U
(mpuOOpHBIE 1 POOOTOTEXHUUECKUE Y CTPOIICTRA).

MomHocTe, HepegaBacMasd PEMEHHOII Iepegadeil, oOeluHo g0 SO0KBT,
x0T MoxkeT gocturatk 2000 kBT u Oombme. CxopocThk peMHsI v = 5...50 M/c, a B
BLICOKOCKOPOCTHEIX nepejadax — 4o 100 m/c u BHIIIE.

KORBIE PEMEHI  IMEIOT Tpallel[lieBUHOe IToIlepeyHoe ceueHue (pruc.
CEﬁT“d}'ﬁ?B)?Cﬂﬁwwﬂﬁﬁéﬁfﬂwﬁ%ﬁmﬁmﬂﬂa}; C KaHaBKaMH COOTBETCTBYIOIIETO PEMHIO

Bnaneneu: llleGayxoea TaTeAH eKkcaHopoBHa

npodiurd. Ilpodmnn peMHEN H KaHABOK IIKHBOB HMEIOT KOHTAKT TOIBKO IIO
Henera 2K O BREM, ADAQQHUEM ) IIOBEPXHOCTAM PEMHEN 1 OOKOBBEIM I'PaHAM KaHABOK IIKHBOB.
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Pucynok 5.3 —llonepeuHoe ceueHne KJIMHOBOTO PEMHS

B nepemaue 4acTo NPIMEHSIOT HECKOJILKO KIMHOBEIX peMHEN (KOMIUIEKT ).

JIoCTOMHCTBOM 5STON II€pejlaull II0 CPaBHEHUIO C IIepegauell IIOCKUM
pPEMHEM SBJIICTCS TO, YUTO Oarogapsl MHOBBIIIEHHOMY (JI0 TpeX pa3) CIEIUICHUIO
PEMHS CO IMIKMBaMH, 0OyCIOBJIEHHOMY 3@h¢hexmom KiuHa, OHa MOXKET IIepeJaBaTh
OOJILITYIO MOIMHOCTL, JOIIyCKaeT MEHBIIMII yrol oOXBaTa Ha MaJioM IIKHBE, a
CII€IOBATEIILHO, I MEHBIIIEE MEKOCEBOE PaCCTOSHUE 4, JOIyCcKaeT OeCCTYIICHUaTOe
peryINpOBaHNE CKOPOCTHU (peMEeHHBIE BapUaTOPHI ).

HepoctatkaMu  SBILTIOTCS  OOJILINNE HANPSDKEHIS M3rUOa  BCIIEACTBUE
3HAYNTEILHOIl BEICOTBEI PEMHS, OONIbIIHNE IIOTEpU HA BHEINIHEE U BHYTPEHHEE
TpeHNe, OoJbIllasg CTOMMOCTh M3TOTORIEHMSI IIKUBOB M HeOAUHAaKOBas padoTa
pPEMHEN B KOMIUIEKTE BCJIEACTBIE OTKJIOHEHUI B UX JJINHE.

PexoMeHAYIOT NMpUMEeHAThb IIepelaull KJINHOBBIMHU PEMHSIMHI IIPU MallbIX
MEKOCEBBIX PpPACCTOSHISX, OOJNBIINX IepeJaTOYHBIX UIHCIaX, BEPTHKAILHOM
pPacIIOJIOKEeHNN oceill BaloB. KX MOXKHO BCTPETUTL B IIPUBOJAX CTAHKOB,
[IPOMBIIIIJIEHHBEIX ~ YCTAHOBOK, BEHTUJIITOPOB, B TPAHCIIOPTHBIX, JOPOIKHO-
CTPOUTEJILHLEIX U CEIIbCKOXO3SAICTBEHHBIX MalnnHax. KImnHOBEIE mepemadun
[IPUMEHSIOT Ji1s1 MolHocTen 40 200kBT.

IloiMKINHOBBIE peMHH — OECKOHEUHEIE IUIOCKIE PEMHH C IIPOJ0IbHBIMII
pedpaMi — KIHHBIMU, BXOJSIIUMHI B KOJBbIEBEIE KIMHOBBIE KaHABKH Ha IMIKHBax
(puc. 5.4). B NONMUKINHOBEIX PEMHIX KOpJl / I3 BHICOKOIPOYHOTO ITOIN3(PUPHOIO
ITHY pa PacloJIOKEH B TOHKOI IDTOCKOI yacTu. Pe3nHa 2 Hajg KOpAOoM U II0 pedpam
peMH4 3amnuieHa oOepTkoll 3. BrIOyckaroT Takke peMHH Oe3 o00epTKH,
obecnieunBaromue kKo3(QPUIUEHT TPEeHHSI B 2 pa3a BEIINE, YEM MOPHU HaINUNH
OOEpTKH, YTO VBEJIHMYHBAET TSATOBYIO CIIOCOOHOCTh, IIO3BOJIIET CHIDKATH
I[P €ABAPUTEIILHOE HATSDKEHIIE.
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PucyHnok 5.4 — lloniepeunoe ceueHne MOJIMKINHOBOIO PEMHSI
OOKYMEHT UDD,FII-"ICAH
IANEKTPOHHOW NOAMNWUCEKD g
Ceprudcar:  2CoMIBROPORIIIGT EPeNEHIDPPEX CEUEHNN (B MOpSJAKE YBEINUEHUSI BBICOTHI [1

Bnaneneu: llleBayxoea TaTeaHa An

pDEMHS, BLICOTEHI /1 peopa, mara p): K, JI u M. Pasmep 0 omnpeenseT MHOJIOKEHNE

% HelTpaJILHOI'O CJIO.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[IoMIKJIMHOBEIE pEMHHU COYETArOT JJOCTOMHCTBA PEMHEN IJIOCKNX (THOKOCTD )
II KJIMHOBBIX (BBICOKAas TATrOBas CIIOCOOHOCTH). bmaromapsi BBICOKOII THMOKOCTH
JIOIIY CKAIOT IIPUMEHEHNE IMIKNBOB MaJILIX JaMeTPOB. [ [ONKIMHOBEIE PEMHU MOTY T
pabOTaTh IPU CKOPOCTIX 10 65M/C.

Pabouas IOBEpPXHOCTH PACIOIOXKEHAa II0 BCEl IMUPHHE PEMHS, UTO
OOyCJIOBJIIBAa€T BBICOKYK)  HArpy304YHYIO CIIOCOOHOCTB: IIpHM  OJMHAKOBOI
epeJaBaeMOoIl MOITHOCTU MINPHHA b IOJIMKINHOBOTO PEMHS CY IIECTBEHHO MEHBIIIE
IMUPUHLEL KOMIUIEKTA KJIMHOBBIX pPEeMHEIl HOpPMallbHBIX cedeHUIl. [lOoNUKINHOBYIO
repegauy IpUMEHSOT IIpH MOIHOCTX 10 1000kBT.

Manasgs macca peMHS CIIOCOOCTBYET CHUKEHHIO YPOBHSI €ro KojeOaHMIl.
OaHako nepejgayn IIOJIMKINHOBLEIMI PEMHSIMU Uy BCTBUTENILHEL K OTHOCUTEIILHOMY
OCEBOMY CMEIEHIIO IIIKMBOB 1 OTKIIOHEHITO OT I1apallyIEJIbHOCTU OCEIl BaJIOB.

3y0uyaTble peMHHM BBIIIOJHIIOT IUIOCKHMHU C IONEpPeYHBIMHI 3yOBsIMU Ha
BHYTpPEHHEN IoBepxHOCTH (puc. 5.5). IIpu paboTte nepemaun 3yObs peMHS BXOJST
BO BIIaJNHBI COOTBETCTBYIOIIETO Ipoduisl Ha IKUBaxX. [lepeoaua 3y0uamvim
pemHemM pabomaem no NPUHYUNY 3a1eNIeHUA

3youamoe 3ayenyieHue pemMHA CO UWIKUBOM YCMPAaHAem CKOMbX¥CeHUue U
HEOOXOUMOCTE B OOJBIIOM HpedBapUTEIIbHOM HATSKEHUN, YMEHBIIAET BIIISIHIE
yriia oOXBaTa (MEXKOCEBOI0 PacCTOSHIS) Ha TATOBYHO CIIOCOOHOCTB, UTO IO3BOJISIET
YMEHBIIUTL radapUTHI Iepejaull 1 pealn30BaTh OOJIbIINIE IIepeJaTOUHEIE YIICTIA.
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Pucynok 5.5 — 3y0OuaTbie peMHU

JloctouHcTBa Tiepeayd 3yOdaTeEIM pPEMHEM: IIOCTOSHHOE IIE€peIaTOYHOE
YICJIO, MaJlo€ MEXKOCEBOE€ pAaCCTOSHUE, HEOONIBIINE HArpy3KHM Ha Bajbkl U
MO UITHUKI, OONBIIOE MNepeJaTodyHoe duciao (#<12), HU3KUI YpOBEHbL IIyMa U
OTCYTCTBUE JUHAMIUYECKIX HArpy30K BCJIEACTBUE HSIACTHUHOCTU PEMHA U
YIPYTOCTU 3yOBEB.

Henoctatkn nepemad 3yO4yaTeIM  pEeMHEM: CPAaBHUTEJILHO  BEICOKAS
CTOMMOCTBD, Uy BCTBUTEJILHOCTh K OTKJIOHEHUIO OT I1apaJUIEIIbHOCTU OCEIl BaJIOB.

Ilpumenenmne. Ilepegauy 3yOuaTeIM peMHEM MNPUMEHSIOT KaK B
BLICOKOHATPYKEHHBIX IIepegadax (HaIpuMep, Ky3HEUHO-IIPECCOBOE 000PYIOBAHIIE),
IICIIONB3YSl €€ BBICOKYIO TSATOBYHO CIIOCOOHOCTBL, TaK M B IlepejJadaxX TOYHBIX
[IEpeMe] %ﬁgmﬁ II C IOCTOSHCTBOM II€PEJaTOUHOIO YNCIIA). MPUBOJLI

Ceprvb @ ATAFOHIBEPEPPoiierR @BNEEKMTHO CheMOYHAa anIapaTypa, poOOTOTEXHHIKA U JIp.

Bnaneneu: UleGayxora TaTeAHa AnexkcaHgpoBHa

OIIHOCTB, HepeJaBaeMas 3yoOuaTeIM peMHeM, 40 100kBT; ckopoCcTh peEMHS

ﬂEHCTEH%nGEHécQM%éQEWg:J%B%P cAadn 0?94 - I:--):-9 8.




B 3aBmcumocTH OT cIioco0a HM3roTOBIEHNS ByﬁanBIE PCMHH BLIIIYCKAHKOT
ABYX BITJJOB. CGGPDT-IHEIE 1 JINTECBEIC.

ObopyaoBaHue H MaTepHaJbl: MOJCIbL PEMEHHON TMEpeJadn, BHILI
pEeMHEll, IITaHTEHIIUPKYJb, KalbKYJIATOP, KOMIILEOTEPp C  IIPOTPaMMHEIM
KOMIUIEKCOM.

YKa3zaHHud 110 TeXHHKe 0e30I1aCHOCTH

PaboTy BBINOJIHATL IIOCJIE€ O3HAKOMIIEHHS C METOJUKOIl €€ IIPOBEACHUS U
CIIeVIOIUMH IIpaBIJIAMU TeXHUKI O€30I1aCHOCTU:

- 3ampemjaercsd  paboTaTb  HEHUCIPAaBHBIM  KJIFOUOM, IIPUMEHATh
HECOOTBETCTBYIOIIIETO pa3zMepa.

- Ilpexxpge ueM HadaTh Kakoe-nubo fgelicTBue, yOequTech, UTO OHO HE
[IPUHECET Bpega OKPY KAFOIIUIM.

- CHATBIE AeTallil U Y3JIkl peMEHHOI Iepegaun CIEAyeT IIOJIOKUThL Ha CTOJI
IUIN IIOACTAaBKY TakuM oOpa3zoM, UTOOBI OHHM HE MOIVIM YHAacTb OT CIy4YailHOTO
TOJTJKA.

- He moakmaabiBaliTe majbIibl IO BaJlbkl ¢ YCTAHOBIEHHBIMH IIKNBaMU IIPU
IIX Y CTaHOBKE.

3agaHusn

1. B mpoekTHOM pacuere ITIOCKOPEMEHHOI IIepeaadnl CIEAYEeT ONPEIeIIUTh
CIIeQYIOIINE IapaMeTpPHhL:

D1 — amaMeTp BeAyIIEro MIKIBa 0 — TONIIUHY PEMHS
D2 — amaMeTp BeJOMOTO IIKHIBA B — IIIPHUHY PEMHS]
o]l — yros o6xBaTa MaJjloro mkmea  V — CKOPOCTb PEMHS
d — MCXKOCCBOC PaCCTOMAHIIC L — AJINMHY PCMHA
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OHPE,[[EHHEM AHNaMCTP BCAYIICI'O HIKIBA.
3
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OprFHHEM A0 CTAHJ4APTHOI'O 3HAYCHIIA.

AOKYMEHT NOANMMCAH
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Bnaneneu: LlleGayxoka TaTerHR ep :m.-;l.

rae: € — koapduiuesT ckonbxkennd, € =0,01.
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OKpYITISIEM 0 CTaHAapTHOrO 3HAUEHIIS.
YTouHsgeM IepeJaTOYHoe OTHOIIEHIIE:
D
>
Up )= .
" Dy1—¢

PElBHI’IL[El MCXHKAY IIOJIVHCHHBIM I 3d/IdHHBIM 3HAYCHIICM p-n COCTaBJIACT

0,08, UTO mpeBEIIIAET A0y CTUMEIE 3%.

Tak kak Omkaiinme CTAHA4dPTHBIC 3HAYUCHILA ANAMCTPOB HC YOO BJICTBOPAROT

TpeOOBaHUAM, IIPUHIMAEM D,=420

MexoceBo€ pacCTOSHIE:

MM, TOTJIa:

H:2'[:D1+ Dz:]:

Yromn odxBaTa MaJIoro IMKUBA:

Dz_Dl
a1:180"“—60* PR

JInuHa peMHs:
- [.DE_DJE
L=2a+0,51|D+D, |+- '
| | 4a

CKOpPOCTb PEMHS:

nD,n,
V=60
Oxpy:KHas CUJA:
FT:E.
V
IIIupurHa peMHS:
o> Ft |
Z-| P

riae:

P|=P,C,C, C,C,

) — manboJmbmIas JoIyckaeMas Harpyska Ha IpoKmaaxy, Po = 3.
C_=1-0,003-[180°—a,
Cv — YHHTBIBACT BJIHAHIC CKOPOCTIH PCMHA |
C,=1,04—0,0004V"

Cp — k03 (ppurmueHT pexnuma padoTel Cp= 1

Cg — VUUTBIBAET pacrosioxkenne rnepegaun. Ecimuyrom 0< 607, Co= 1.
[Tpu 660", Ce = 0,9.

IIppHNMaeM cTaHIAPTHOE 3HAUECHUE, IIINPUHA IIKNBA IIPU STOM.

BhInoJiHsAeM NMpoBepKY NMPOYHOCTH PeMHSI

HpDT—IHGCTb PCMHA GﬁECHET—IEHa: CCJIN MAaKCHMAJIBHOC HAIIPAXKCHIIC B PCMHC

[OKYMEHT MOAMMUCAH max
SMEKTPOHHOWM MOAMNUCHIO g <|O

CepTudmKar: ECﬂﬂﬂﬂﬂd&EEﬁfﬁi@ﬁEEDEE?BASDGﬂEGﬂﬂGﬂdSE
Enagenew:  lWeOpypea Tar MWWWHEMDE HaIIpHAMKCHIIC.

HelcTeuTEneH: c 19&%21} 19&%%}161{1{51}; peMHﬂﬁ: [Ul =6 +8 MHﬂ



max

0"=0,+0,+0
Fl

g,=——
1 56

2

r7e. O;— HallpsDKEHUE OT PacTsKEHUS
Iy — HaTsKeHIE BEAYIIIEN BETBUL.

FI=FG+O,5-FT
F,=0,860

riae. Oo= 1,8Mia — HanpsKeHNe P EaBApUTEIILHOIO HATAKEHNS PEMHS

Fl
%175

HaHpH}I{EHHE OT n3ruoda;

E,,=80—150 MlIa

E, 8

U’U: D
1 MIlla;

- MOJIYJIb VIIPYTOCTU PEMHSL

HanpsxeHne oT eHTpoOe KHOM CIUIBL:

0,=p-V*10°

3

_ 3
raec p—llOO Ke/m — INIOTHOCTBL PCMHA

0""'=2,65+0,12+2,25=5,02 MITa<|o|

T.C. IIPOHHOCTE PCMHA oOecIIeueHa.

Brinonusem IIPOBCPKY AOJI'OBCHHOCTI PCMHA

Yucno npoOeroB peMHs B CEKYHY

W=V, 1/c <[AL]=5 1/c

J1O0JITOBEUHOCTH PEMHS:

¢’ -10-C-C,

H. =
P (0™)%.2:3600-1  yac

O-1 — IPEJeN BEIHOCINBOCTH O.1= 7/ Miia
C;=1.5 ?nfUpH — 0,5 — xoa(dduimeHT, yUYUTHIBarOI NI BIUSHUE

IICPCAaTOHHOI'O OTHOIICHITA.

Cu =1 IpHu IIOCTOAHHON Harpy3Ke
WUrak, Ho > | H |, T. €. JonroBedyHocTh peMHS 0OecIedeHa.

Harpyska Ha BaJl Iiepegadn

FB: 3F[y - sin (ﬂl/Z) , H.

Cﬂﬂﬂp?ﬂﬂ HHE OTHUETA

AOKYMEHT MNOANMCAH
NNEKTPOHHOW NOANWCHLID

Ceptucomkatr: 2C0 FH@EBB&%%

H - QAR 4aTh HAIIMCHOBAHIIC, HA3HAYCHIIC II ILCJIb pa6DTbI;

Branengic IIGFBAYBAHULIC APIr 3aMepax OpUOOpEl U MaTepuanbl. llopsagok HOpoBedeHI
pabOTEI, METOJMKH IIPOBEACHUS 3aMEpPOB, a TaKKE€ Pe3yJIbTaThl H3MEPEHUI
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3aHECEHHbIe B Tabmuily. Ilo pesyneraramM 3aMepoB HEOOXOAUMO IIPOBECTU BCE
HEOOXOQMMBIE  pacueTEl W Ha  OCHOBAaHHHN  HEOOXOAUMEIX  pacueTOB
C(hOPMYJINPOBATE BHIBOJIBI.

Ko HTPOJIbBHBIC BOIIPOCLHI.

1. UTo Ha3LIBaETCA PEMEHHOI IIEpE1aucii?

2. OnumuTe OCHOBHYIO KOHCTPYKIINIO PEMEHHEIX IIepeay.
3. Buawsl peMHel 1 MaTepuaibl I UX N3TOTOBIIEHUS.

4. JJoCTONHCTBa pEMEHHKIX IIepejad.

5. Ilepeunciure HeJOCTATKY PEMEHHHBIX IIEpe/Iay.

6. Ilepeunciure npuMeHEHNE pEMEHHBIX IIEPE/IaY.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



JlabopaTopHasi padora Ne 6.

Tema: {{I/IBleEHHE KOHCTPYRLIHI 1§ | OoINnpciac/ICHIIC TEXHHYECKHX
XapaKTCPpHCTIHK l_lEl'lHﬂﬁ Inepciati»

Ileqb pabdoThbl: 03HAKOMUTLCI C KOHCTPYKIMENl I[ENHON IIepeaadyll;
BLISICHUTL HazHAauUCHHE BCEX JeTajlell I[EIHOI IMepedadl, OIPEJIENINTb OCHOBHEIE
[mapaMeTPHI IEMHOI IIepe/laul.

3HATBL: OCHOBHBI€ MWCTOYHUKN HAy4YHO-TEXHUYECKON MHQOpMAIMU IO
OCHOBHEIM TIpyIllaM JeTajiell MalllH HCIIOJb3YeMBIX B MaIlNHOCTPOESHUI,
METOQUKY IIPOBEICHU SKCIIEPUMEHTAILHBIX HUCCIIEI0BaHIIT

YMeTh: CaMOCTOSTEIILHO pa30upaThCs B HOpMAaTHBHBIX METOJUKAaX pacdeTra
1 IIPUMEHATh UX IS peIIeHNs IIOCTaRIEHHON 3a[aull

BuiajleTh: HaBBIKAMU IIPAKTIUECKOTO IIPUMEHEHUS IIOJIyUEHHBIX 3HAHUII B
npodecCcUOHAIbLHOI AEATEIbHOCTIL.

TEUPETHIIECHHH HacTb

L[EHHE’LH IIEpCcddada — 2TO I1ICPCAdHa 3alCIIJICHICM C IIOKOIl CBSI3LIO.

JIBM:K€HUE IIepeJacT MapHUpHasI €Nk /, OXBaThEIBAIOMIAd BEAYIIYIO 2 I BEJOMYIO
3 3Be3JI0UYKU U 3alleILTOIasiCcs 3a mX 3y0ns (puc. 6.1).

Pucynok 6.1 — IlenHasa nepemgaua
JlocTonHCTBA IIEIHLBIX Iepefad. 0 CPaBHEHUIO C 3yOUaTBEIMH IEIIHEIE
mepeJaunl MOTYT IIEpeJaBaTh JBIDKCHHE MEXJy BajlaMI IIpU 3HAUYNTEIbHBIX
MEKOCEBLIX PacCTOSHHUAX (JI0 8 M), II0 CPAaBHEHIIO C PEMEHHBIMHU II€peJauaMu:
OoJiee KOMIIAaKTHEI, II€peJaroT OONBIINE MOIMHOCTH, TpeOYVIOT 3HAUUTEIILHO
MEHBLINEIl CIUIBI IIPeJBapUTEILHOrO HATSKEHHs, OOECIIEUHBAIOT IIOCTOSHCTBO
[IEpeJaTOYHOro umncia (OTCYTCTBYET CKOJIBXKEHHE U OyKCOBaHUE), MOIYT
[IepejlaBaTh JBUKEHNIE OQHON IO HECKOJIbKIM BEJOMBIM 3BE3J0UKAM.
HenoctaTkn [ENHBIX IIepedad: 3HAUNTEJLHBEIN IIyM IIpu  paboTte
BCIIEACTBUE yJapa 3BeHa 1€ O 3yO0 3Be3J0YUKH IIpU BXOJE B 3alleIUICHUE,
OCOOEHHO IIPH MaJIbIX 4YHclIaxX 3yObeB M OONBIIOM Iare (3TOT HEJ0CTaTOK
OTrpaHIYBSET onADIMEHEHIIE [IEIIHBIX Iepefad IIPH OONBIINX CKOPOCTSIX);
CermbEy BRI ETBHOP O ORICTPOE S HamuBaHe  MIapHUPOB  I€NH, HeoOXOJUMOCTh

Bnaneneu! llleGayxoea TaTeAHa AnexkcaHgpoBHa

IIPIMCHCHIIA CHCTCMBI CMaA3bIBaHIA M YCTAHOBKH B 3dKPLBITBHIX KOPIIYCAX,

Nencteutened: ¢ 19.08.2022 no 19.08.2023



YUINHEHUE 1€ BCIEACTBHE HN3HOCA IIApHUPOB U CXOJ €€ CO 3BE3J0YEK, UTO
TpeOyeT IpUMEHEHUS HATSIKHBIX YCTPOICTB.

IIpumeneHue. llenHble Iepegayn OPUMEHSIOT B CTaHKaxX, MOTOIIMKIIAX,
BEJIOCHUIIEaX, MPOMBINIJIEHHEIX poOoTaX, OypoBOM 000pYyIOBaHUN, CTPOHNTEILHO-
IOPOKHEIX, CEJIbCKOXO3SIICTREHHBIX, MOIUTpadMUEcKX U APYTUX MalIlHaX L1
mepeJaun  JBIDKEHNS MEXJy IIapaJUIelIbHBIMU BajllaMd Ha 3HAUUTEJIbLHBLIE
pacCcTOSHNS, KOTJa IpUMEHEHNe 3y OUaThIX IIepegad HelleIeco00pa3Ho, a PEMEHHLIX
HEBO3MOJXKHO. llemHple Iepegadm HanOONIbINEe IMIPHMEHEHHE IIONYyYIUIH IS
nepegaun MoiHocTel 10 120 kBT npn okpyKHEIX CKOPOCTSIX 40 15 Mm/c.

IIpuBoaHbIe Henu. [/pusooHan yensv — 2JIAa6HbLLIL SlIeMeHm YenHoll nepeoadil
— cocmoum U3 COEOUHEeHHLIX uwlapHupami omoelabHbiX 36eHbes. lloMumo
IPUBOJHEIX OBIBAIOT TATOBBIE H TPY30BEIE IEIHN, KOTOpPHIE B JalLHEIIIEM He
PacCMOTPEHHI.

OCHOBHBIE TUIILI CTAHJAPTU30BAHHLIX IIPUBOJHBLIX IIEIIEI. POJIIKOEBbLE,
6MYyJI04YHbIE U 3yOUuamoble

HarszkeHnue nenu. [Jo Mepe M3HaImMMBaHUA MApHUPOB IIEIL BHEITATNBAETCS,
cTpela [ TMPOBHCAHIS BEAOMOII BETBU YBEINUNBAETCS, UTO BEI3BIBACT
3aXJIECTBIBAHUE 3BE3JOUKU IEIIHEO.

Pezymiposanue HamadiceHua 1€ OCYIIECTRILIIOT MEpPEMEIEHIEM Bajla
OJHOM 13 3BE€3J0UYEK, HAXKIMHBIMI POJINKAMU WM OTTSKHBIMU 3BE3J0UKAMIL.

HatskHble yCTPOUCTBa JIOJDKHBEI KOMIIEHCHUPOBATL VJIMHEHUE IENN B
npedelaX JBYX 3BEHBEB, IIpU OOJBINEH BHITIKKE — JBa 3BE€HA ILENU YAAJLIOT.
HatspkeHne He KOMIICHCUPY €T Y BEJIMUEHME I1ara eIl BCJIEJICTBUE N3HOCA JIeTalIen
[IIapHUPOB.

K11/l nepegauu 3aBUCUT OT IIOTEPL Ha TPEHUE B IMIapHUpax €N, B KOHTAKTE
Ienn ¢ 3yOpsSMH  3BE3JI04eK, B OIOpax BaJloB, a TakXke€ OT IOTEpPh Ha
[IEpEMEIINBAHIE Maclia IIpN cMa3blBaHUU IorpyxkeHueMm: 1N=0,95...0,97. Ilpn
HEPETYJIAPHOM IepruoanueckoM cMa3biBaHuN 1=0,92...0,94.

OﬁﬂpyﬂﬂEﬂHHE H MaTcpHalJlbl. MO/JCIIb L[E:HHDﬁ IIEpcaadll, KOMIUICKT

[[eIIel, IMTaHTCHIUPKYJb, KaJlbKYJISATOP, KOMIIBIOTEp €  IPOrpaMMHBIM
KOMIUIEKCOM.

VYKa3zaHus 1o TeXHHKe 0€30MacHoCTH

PaboTy BLIIIOIHATL IIOCIE O3HAKOMIIEHNS C METOJUKOII €€ IIPOBENEeHNSI U
CIIEIYIOIIMI IPaBIIaMII TEXHIKN O€30I1aCHOCTI!

- Bampemjaetcs  paboraThb — HEHCHPABHLIM  KIFOUOM,  IIPUMEHSTEH
HECOOTBETCTBYIOIIETO Pa3sMepa.

- Ilpexme uem HauaTh Kakoe-TuOo JeiicTBue, yOequTech, YTO OHO HeE
IPUHECET Bpea OKPY HKAFOIIIIM.

- CHATBIE JETaIN U Y3716l IENHOMN Hepegadl ciieayeT IMOJI0KITEL Ha CTOJ N
ITOJICTABAY: AARSIM Aa30M, UTOOLI OHI HE MOIVIM YIIACTh OT CJIYUaifHOIro TOJTUKA.

Ceprudukar:  2C0000M & AFEPARIT AR BATFPE Hiarb bl 1101 BaJlbl C YCTAHOBJIEHHBIMHU 3BE3J0UKaMU

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

IIPpH1 NX YCTAHOBKC.
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BribupaeM IpUBOAHY IO POIUKOBYIO OJHOPSIHYIO IEIh.
Bpamaromnuilt MOMEHT Ha BEAYIIUN 3Be310UKe My = 76,3 H-m.
IIepegaTouHoe YNCIO OBIJIO IIPHHATO PaHEE Usg = 2,8.

Yucmo 3yOBeB:

— BeayIen 3Bé3iouku 7/, =29 -2 2,8 =123 ;

— BE€JOMOU 3BE3NOUKU /» =23 - 2,8 = 64,2 .

@ 6i=2,78 =28
23

DaKTUUECKOE IIEPEAATOYHOE UNUCIIO U ¢ =

PacuérHelil ko3¢ duiineHT Harpy3ku K, BeIducianM mno popmyJie
K.=KiKup K0 -Ks K,

rae K; = 1,3 — nuHamudeckuii K03 QUIIIEeHT,

Knep = 1 — k03 puITIEHT MEKOCEBOr0 PaCcCTOSHIL,

K& =125- K05 UIINEeHT, YUUTBEIBAIOI[II BINSHIE HaKIIOHA I[€IU

(Hax10H Gosee 60°);

K s =1,5 - nepuoamaeckuil criocod cMa3Ku;

K, = 1,25 — nByXCMeHHBEIE pabOTHI.

IITar ogHOPSAAHOI IIENU p, MM, BEIULCIIIM II0 (POpMYyJIe

Ml,p ‘K,

p>28- 2,17
I Ipnanmaem 1ers o 1 OCT13568-75.
CxkopocTs 1emnu V, M/c, onpeaeanM 1o popmyie

Zl.p.nupz
/= 60-10°
OnTuMaJIbHOE MEKOCEBOE PACCTOSIHUE a, MM ONpPEIeINM 110 GopMyJie
a=(30...50) - p,
I7le P — CTaHJapTHBIM Iar I[eIId, MM.

Yucro 3BeHBEB B IIeNN [ p , OIpeAeInM o GopMyJIe

Z,+27, [( z,—z,)/2 n:]2
+

2 a

[ » =2a » + p :,
a
a,= P =50
YTOUHSAEM MEKOCEBOE PACCTOSIHUE dp, MM
z —Z.
1 2~ “1,2|
[ —0,5(z,+z) [I —0,5-(z,+z, ]— | )2
ﬂp: 0:25' \ 2'.“: ] :'
MoHTaXHOE MEKOCEBOE PACCTOSHIE Ay, MM BBEIYUCIIIM II0 (pOpMyIIe
a,= 0.995- a,
OOKYMEHT ﬂDﬂHHGHH I - I d . p"

ffd[éﬁgfu] CIINTCIIEHEIX OK }KHC’FCTE:H 3BERIOUCK d 1 d
CepTudukar: EC[FGG[FG E9A BBQEEEDEE F'-.Eﬂﬂﬂﬁﬂ 'DdEéI[ py '}—-[ al a2
BnapenddI M, WIEGy MM‘ZEHQPDEHE
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m O

. 180
S Z_
dsr = l ,
P
. 180
S1Il —
don = ZZ ,

JInaMeTphbl Hapy )KHBIX OKPYIKHOCTEH 3BE3J0UEK [l., MM, BEIUHCIIUM IIO

hopmyIie
0,31-d
1 07— ‘
.=p-(ctg < P

rae d; = 7,92 — quamMeTp poJIuKa IEIH, MM,

JlaMeTphl OKPYKHOCTHU BHaANH BeAyIen J| o MM, u Begomon J[ 2 MM,
3BE3JI0YKU OMIpeeIUM 1o hopMyJIe

Mo =dy—(d0175 Vo
[IpoBepuM 4acTOTYy BpallleHHs MEHbIIEH 3Be3JOUKI  #;, 0O/MIH
15-10°
m o~ p

n
Y CIIoBUE ’ 1] >1; BBITIOJIHEHO.
OxpyxHyto cuny Fi, H, Haxoqum no gopmyie

S

3
P10
by = 4 )
Jlapnenne B mapHupe nenu P ¢ | Mlla, BerauciauM 1mo gopmyJie
F K,
pv = A

YCJIOBUE JIaBJIEHUS B IIapHUpe p § ¢ [Pu] BBITIOJIHEHO.
IIpeaBapurenbHOE HATSKEHUE 1€ OT IIPOBUCAaHUS BeJOMOIT BeTBU, H,
HaxXo4UM 110 (popMy e
Fo=Kf-q-a-g.
Hartspxenne cmn oT ieHTpoOexkHBIX cil F v H, onpenenum o popmyrie
Fv =q- v 33
IIpoBepsem ko3P PUITIEHT 3amaca IPOYHOCTH 1IEIIN S 110 (POopMyJIe

Q

Fr
Q = F K,+F +F

3

HopMmaTuBHEII K03 UITUEHT 3anaca mpod”ocT S = 20,6 > [S|=7.3
YcnoBue IPOYHOCTU S>|S | BRIIOJIHEHO.
Cumy\EaBileHIHIIENIN Ha Ball Fop, H onpegenum o gpopmy e

ANEKTPOHHOM NOONMUCEID

ibukar: 2C0000043E9ABBBO952205E 7/BAS0006000004 3E Fn:::n — kB ) Ft —I_ 2 F[]:,

U PASMEPEL BEIVIHET 3BE3MOUKI
JlmaMeTp cTyIIULBL 3BE300YKU dcrr, MM, BRIUHCINM II0 QOpMYyJIe



dCTE — 1;6 ) dBE:-
JIMuHy cTynuusl 1., MM, onpegenuM mmo popmyiie
ICTE — (132_1:,6) : dﬂj:,
[Ipmuumaem lox = 40 Mm.

Tonmuny gucka 3BE€3mouku C, MM, HaXOUM IO OpMYIJIE

C=0,93 " Bz,
rae Bex = 12,07 MM — paccTosiHIE MEXIY IUIACTUHAMU BHY TPEHHET'O 3BEHA.
JlnaMeTp Bajia IoJ 3BE3J0UKON UCXOI U3 [IOHNKEHHOTO JOITYCKaeMOI'0

HaIIpsOKeHNA Ha KpydeHue [T | = 20 Mlla, yunTeiBas n3rud Bana OT HaTsKEHI
reny, ds;, MM, BEIUICIIUM 110 (popMyJIe

3M3p

dB" — 0,2 TK

3 =

I[I’IB.METP CTYITHIIBI BEIOMOII 3BE3JOUYKU d,:Tg.:. MM, OIIPpCACIIIIM IIO (prM}-'Hﬂ
d.:TS — 1,6 . dBS.:.
J_—[HHH}’ CTY IIIIIBI 1,:T3:, MM, OIIPCACIINM IIO (I)GPM}"HE
les=(1,2+1,6) - dgs,
TDJ’IH.[HH}" nHUcka 3BE310UuKkN Cq1, MM, HAaXOJUM II0 (prMyHE
C1:0:93 - Ban )

Cﬂﬂepiﬂﬂ HHE OTHETA

OTYer MOJKEH coJepKaTh HAaNMEHOBaHIE, HazHAUYE€HHE U II€Ib paOOTHI;
IICTIOJIE30BAHHEIE IIPH 3aMepax IpHOOpHI U MaTepHanbl. Ilopsgok IpoBedeHILT
pabOTEI, METOJMKH IIPOBEACHUS 3aMEepoOB, a TakKe€ Pe3yJbTaThl H3MEpPEeHUI
3aHeCeHHBIe B Tabmnuiry. Ilo pesynbTatamM 3aMepoB HEOOXOJMMO IIPOBECTH BCE
HeOOXOQUMEIE  pacueTel M Ha  OCHOBAaHMH  HEOOXOAUMEIX  pacueToOB
Cc(POpPMYJINPOBATE BLIBOJBI.

Ko HTPOJIbHBIC BOIIPOCHI:

1. KakoBbEl JOCTOMHCTBA U HEIOCTATKU IIEIHBIX IIepedad II0 CPaBHEHMIO C
PEMEHHBIMI IIepegadamMi?

2. ' 1e npuMeHstoT 1EIIHBIE IIepegadn?

3. HazoBuTe OCHOBHBIE THUIILI IIPUBOAHBIX Ilenel. Kakue 13 HUX IIOJIy4NIn
HaOOIIbIIee pacIpoCcTpaHeHHIE?

4. Ilouemy IpH BBICOKHX CKOPOCTSIX PEKOMEHAYVIOT MPUMEHSITh IEIN C
MaJILIM ITarom?

5. HDT-IEM}" OI'PaHHUHYNBAKOT MIHHNMAJIBHOC HIICJIO 3}’6EEE MaJlou 3BE3J0YKIH 11
MAKCIMAaJIbHOC HHCJIO ByﬁhEB OONBIION BBEB,[[DT-IHH?

6. UTO ABJIAETCSA OCHOBHEIM IIapaMETPOM IEITHONU IIepeaaun?
7. HeMeHN@EBIUTCS PETYIINPOBKA HATIKEHI eI’

NEKFPOHHOW NOANWUChIO
Cepmbuar 20000043 oI BIIEEC A 00QCHOBHEIM  KpUTEPHUEM DPAabOTOCIIOCOOHOCTH  I[ENHBIX

Bnanen EHEp élﬂ%q@a TateAHa AnekcaHgpoBHa

9. OT yero 3aBUCHT KO3 (QPUIIUEHT 3KCIUIyaTalllN HEIHON Iepegaun’?
Nencteutened: ¢ 19.08.2022 no 19.08.2023



OOKYMEHT MNoAnvcaH

ANEKTPOHHOW noanuceblo
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: LLeBayxoea TaTesHa AnekcaHapoBHa
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JlabopaTopHas padora Ne 7.

Tema: {{I/IBleEHHE KOHCTPYRLIHI 1§ | OoINnpciac/ICHIIC TEXHHYECKHX
XAaPpaKTCPHCTHR YCPBHYHOIoO pCayKTOpa ¢ HHIHHAPHYCCKNM HYCPBHKOM))

Ileqb pa®oTbLI: MOJNYUYUTH MpPEACTAaRICHHE O MpaBWIaxX H HOpMax
[IPOEKTUPOBAHUS I KOHCTPYUPOBAHUS aBTOHOMHEIX Y3JI0B MAaIlHH (peIyKTOPOB).
[IoJIyduTh HABBIKM B M3MEPEHNN [IapaMETPOB UYEPBIUHON IIepeaaldll, peryJImpoBKe
€€ 3al[eIUICHU U IO NITHIKOB.

3HATL: OCHOBHBIE HCTOYHUKH HE’L}”—IHD—TEXHHT—IECKGE HH(]I’)DPMELL[HH I1O
OCHOBHEIM I'PVIIIIaM ﬂﬂTaHEﬁ MallllIH HCIIOJIB3YCMBIX B MAIIIMHOCTPOCHII,
MCTOAMKY IIPOBCACHIA SKCIICPIIMCHTAJIbHbBIX HECHE,[[GBHHHﬁ

YMeTh: CaMOCTOSATEIILHO p-{*136HpaTBCH B HOPMATHBHBLIX MCTOAHKAX P4dCHCTA
H IIPUMCHATE X OJIA PCIHICHITA IIOCTaBJIIEHHOU 3a1a4I1

BHHQ]ETL: HAaBBIKAMH IIPAKTHHCCKOI'O IIPHMMCHCHITA IIOJIYHCHHBIX 3HAHUI B
HpG(bE:CCHGHaﬂBHGﬁ ACATCIIEHOCTIL.

TEDPETH‘IECHHH HacTb

YepBgauHbIe Mepegaull OTINYAIOTCA OT 3yOUaThIX CBOHM IIPOUCXOXKICHIEM:
OHH coJiep:kaT B cebe CBOIICTBa MNepeJaul «BUHT-ralika» M 3yO4daThIX. ITO
OmpeaersieT YCIOBUS UX padOThl U BBIABUraeT TpeOOBaHHS K KOHCTPYKTUBHO-
TeXHOJIOTUYECKUM pelleHnsIM. HamexHocTh paOboThl YepBSIUHOI IIepeJadull 3aBUCUT
OT TOYHOCTH B3alMHOI'O PaCIIOIOKEHNS 4YepBsdka M BUHTUKOB YEpBAKa,
MIEPOXOBATOCTH MX PabOUNX 3JIEMEHTOBR 1 KaueCTBa CMazKIL.

OgHOCTyHeHYaThle  IIepeJlaud [OPHUMEHSIOTCI HOpU  HEOoOXOJUMOCTH
PEeOYIIUPOBAHMS YIJIOBOM CKOPOCTH MEXKAY IEPEKPENNBAIOIIIMIICS BajlaMI B
Iana3zoHe IepeaaTOYHBIX OTHOIINEHHN u = §...63. BcueacTBue CpaBHUTEIIBLHO
Hi3koro KlIJ[ uepBAYHBIE pEeAYKTOPHl IPUMEHSIOTCS AJI Iepegadyl MOIIHOCTI,
Kak IpaBwio g0 50 xBT.

ObopyagoBaHHe M MaTepHaJbl: UCPBIYHBEIN PEIyKTOpP, HaOOpa Trae€uHEIX
KJIIFOYEl M OTBEPTOK, TaHreHpelicMac, IMTaHT€HIUMPKYJb, MacIiTaOHas JIIHMHeMKa,
rpad¢uTHadg Kpacka JUIsI IIPOBEPKM IISITHA KOHTaKTa, HabOp peryInpOBOUYHBIX
IPOKJIaJI0K, COOPOUHEIII YEPTEkK pEeaAyKTOpa, CIpaBOUHLIE TAaOJUILI IIapaMETPOB
YepBAYHBIX IIE€peIad.

VYKazaHHA 110 TEXHHKE 0€301TacCHOCTH

SaHBEIRAs e OGTaRIATE 063 HaOMmOAeHNs paboTAIONYIO HCILITATEIILHY IO

CePTMONIATTE 43W9§%mﬁwwﬁpﬂ IIPOBEACHNN JIa0OpaTOPHBEIX PadbOT HEJIb3s
-

Bnaneneu: llebayxoea TaTeRHa

KCaAHOPOBHA

HaXOAITECA B HEHDCpEﬂCTEEHHOﬁ ONMI30CTH OT ABITAY ITIXCA YyacTell MAaIIHNHHI.

NelcTen

pU .pa0QTE . HA , MAIlIIHAX 1 YCTAaHOBKaX HEJb3s IIPHUKACAThCSA K TOKOBEIYIIHM

=



gacTsM, a TakkKe K DBJIEKTpOIINTaM, »JIEeKTpopyOmibHHKaM. [Ipu mnporegeHuu
HEOOXO MO IIPHHATL MEPHI IPEJOCTOPOKHOCTH M HAXOAUThCS HE OIMAKE JBYX
METPOR OT MaIllMHEI B MOMEHT pa3pyIlIeHUs oOpa3ija. 3alpenaeTcs NepexoUTh C
ogHOTO paboduero Mecra Ha JApyroe 0Oe3 paspelleHNd MOpelojaBaTels, padoTaThb
OJHOMY B JTaOopaTOpum O€3 MpernoaBaTels.

3a 5 MUHYT OO0 OKOHYAaHMI 3aHATUII B J1a0OpaTOPUM CTyAEHTHEl 00S3aHBI
coOpaThk BCE IIPEJMETHI, HHCTPYMEHTHI, IIOCOONSI U T. U CJaTh HX. 3a IOTEPIO U
[Iop4uy IpHUOOPOB, HHCTPYMEHTOB, IOCOOUIT I T.IL

JagaHusA

1. OcMOTpeTh peIyKTOp I HAMETUTE IUIaH €ro pa300pKIL.

2. 3ameputr 2-3 pasza pacCTOSHIE MEXK]Y OCSIMU BaJIOB U OKPYIJIUTL €ro J0
ommkaiimero craggapTHoro mo I'OCTYy, ecian oHO JIEXKHUT B IpeAeiax IIOCIeTHETO.
3HaUYCHNE O, 3aHECTHU B TAOIIUIYy OTUYETA.

3. OTBUHTUTBH KpENEKHBLIE DBIEMEHTHI KpPBIIMIKM KOpPIIyca M KpPHIIIEK
[IOQIIUITHUKOBEIX Y3JIOB, CHATHL KPBIMIKUM U O3HAKOMUTBCA C BHYTPECHHUM
ycTpolicTBOM peaykropa. Ocoboe BHHUMaHIE OOpPaTUTh Ha CIIOCOO PEryJIMpOBKHU
[IOJIIUITHUKOB U IIPAaBIILHOCTD 3aIl€INICHIS YEPBAUHON ITapkhl.

4. OTBUHTUTL KpEIEXKHBIE SJIEMEHTHl KPBIINIKM KOPIIyca U KPHIIIEK
[IOQIINITHUKOBLIX Y3JIOB, CHATH KPBIIMIKM U O3HAKOMHUTBLCSI C BHYTPHHUM
yCTpPOIICTBOM peaykTropa. Ocoboe BHUMaHHUE OOpaTUTEL Ha CIOCOO PEryIHMpOBKH
[TOJIIUITHUKOB U IIPABIILHOCTD 3all€IIEHUS YEPBAUHOM ITapHhl.

5. BEIHYTh UepBsUHOE KOJIECO PEAYKTOPAa BMECTE C BAJIOM, a TaKIKE UEPBSK C
JeTaJLsIMI Ha HeM (eTaliid 1 HOIINITHUKY C BaJIOB HE CHIMATD ).

6. O3HaKOMHUTBLCI C KOHCTPYKIIMEN KoJjieca U uYepBsaka. llyreMm 3amepa,
OCMOTpa U pacueTa OIPEICIINTL UX pa3MEPhl U IapaMeETphl. Pe3yIbTaThl 3aHECTHU B
TaOJINITy OTYeTa.

7. IlapaMeTphl UEPBIUHON IIaphl, PErJIaMEHTUPYEMBIE CTaHIapTOM, CBEPUTH
c I'OCT 2144-93.

8. BBINIOJIHUTL KMHEMATHUUYECKYIO CXEMY PEAYKTOpa U SCKU3BI SJIEMEHTOB
3allerieHus (deprska 1 kojieca) B cooTBeTcTBHH co CT COB 859-78.

9. CobpaTh peayKTop B IIOCIEA0BATEIILHOCTH, 0OpaTHOI pa3dopKe.

Cﬂﬂepiﬂﬂ HHE OTHETA

OTuer AOJEKCH COJACPXKAdTb HAMMCHOBAHMC, HA3HAHYCHNIC II ILCJIb pHGDTbI;
HNCIIOJIB30BAHHEIC IIPH 3aMCpax G6prﬂ{}EaHHﬂ I MaTCpHallbl, KHHCMA4TIHHCCKYHO
CXCMY HCCJICAYCMOI'O PCAYKTOPa I 3CKH34 OJHOI'O H3 3JICMCHTOB KMHEMaTH4EeCKOII

naphl (UepBIKa U KOJeca).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprubukar:  2CONPEHPRFAISEGOIE/EAPRBIFfAa OCHOBHBEIX T€OMETPHUUECKIX, KHMHEMATHUYECKHX M

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

CHUJIOBBIX IIapPaMCTPOB HCCIICAY CMOI'O HCPBAHHOI'O PCAYKTOpPA
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I Iprnmeuanns:

1. 3gauennsa moayt m' u ko3 pduiimenTa JuaMeTpa YepBika (; IPUHITL 110
1'OCT 2144-93 1 yTOUHUTEL BCE pacyeThl, CBI3aHHBIE ¢ STIMU IIapaMeTpaMU.

2. 3HaueHIe yIia TPEHNs p' MPUBEIEHLI B CIIPaBOYHOII IINTEPATYPE.

3. IlapaMeTpel mepemaun, OTHOCAIINECSA K BEAYIIUM 3BEHBSAM, OTMEUEHEI
nHAeKcoM 1, a BeJOMBIM — 2.

Ko HTPOJIbHBIC BOIIPpOCHI:

1. Kak nu3mepsroTcsa MeKOCEBOE PACCTOSHUE ay, U OCEBOU IIar UEPBAKA Py’

2. Kak ompegesgror KoImuecTBO BUTKORB Zi PeaJIbHOTO YEpBAKa?

3. JlaiiTe XapaKTEpUCTHKY OJHOrO I3 Y3JIOB (YepBsIKa WM Bajla UEPBSIIHOTO
KOJIEca) paCCMOTPEHHOI0 peAyKTopa, IMOSCHUTE KOHCTPYKIIUIO YepBsKa U KoJieca,
CII0COO KpeIUIEHN Ha Bajly, THUII HOAIIUITHUKOB HT./I.

4. B peaykrop 3aJMBalOT OIPEAEIIEHHOE KOoImdecTBO Macia. llouemy
HEOOXOAUMO KOHTPOJIMPOBAaTHR YPOBEHb Macjla B IIPOIEecCe HSKCIUTyaTalllH
peaykTopa? Kak ompenernsstoT ypoBeHb Macna? Kak oOecleunBarT MOAepKaHIe
paboYNX KayecTB MacJjia Ha CTaJHU IIPOEKTHUPOBAHU !

5. IlouemMy NOAIMMNIHUKKA YEpBAKa pPeayKTopa IPEUMYIIECTBEHHO
MOHTHPYIOT B CTaKaHax”?

6. Kakx OoCyIIECTRIIIOT CMa3blBaHUE IIOMIIUITHIKOB UEPBAKa IIPU BEPXHEM U
HII)KHEM €T'0 PacIIONOXEHUN?

7. Kakne KOHCTPYKTHBHELIE pEIICHUS NOPUMEHSIOT I VIIyUIIeHHd
TEILJIOBOr'O peXkuUMa padbOThl UEPRBRIAUHOIO PEAYKTOPOR?

8. BRIIONMHUTE BO3MOJKHBIE CXE€MBl YCTAaHOBKU IOJIMIUIIHUKOB HAa Bajlax
yepBsIKa U UEPBAUHOTO KOJIeca.

9. Kak oOecneunBaroT TOUHOCTL MOHTaxka UEPBAUHOII ITapEl, I HA YTO OHA
BIIVSIET?

10. Kakne cdaxropsl BrmsoT Ha KIIJ[ uepBIuHOTrO perykTopa?

11. HazoBure oTIHMUUTEILHBIE OCOOSHHOCTH UYEPBAYHON IIepegadul IIo
CPAaBHEHIIO C 3y0O4aTOIl KOHMYECKOIL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JlabopaTopHasi padbora Ne 8.
Tema: «I3ydyeHHe KOHCTPYKLIUH M0 JINHITHUKOB KAYeHHS

HE.J’[L pﬂﬁﬂTbl: O3HAKOMHTECA C HHE].CCH(I)HI{EIL[HEE: KDHCTIJ}’HL[HEE 1
YCIJIOBHBIMI D6D3HE’LT-IEHHHMH:, OTIIMHHUTCIIbHBIMI  IIPH3HAKAMI IIOAIIHMITHIIKOB

kaueHnsd (IIK); omnpenenuTs BO3MOJXKHEIE HAMpaBJIEHUS BOCHPHHUMAEMEIX
Harpy30K pazJIMYHBIMU THUIIaMU IO UITHUKOB.

3HATBL: OCHOBHBI€ MWCTOYHUKN HAy4YHO-TEXHUYECKON MHQOpMAIMU IO
OCHOBHEIM TIpyIllaM JeTajiell MalllH HCIIOJb3YeMBIX B MaIlNHOCTPOESHUI,
METOQUKY IIPOBEICHU SKCIIEPUMEHTAILHBIX HUCCIIEI0BaHIIT

YMeTh: CaMOCTOSTEIILHO pa30upaThCs B HOpMAaTHBHBIX METOJUKAaX pacdeTra
1 IIPUMEHATh UX IS peIIeHNs IIOCTaRIEHHON 3a[aull

BuiajleTh: HaBBIKAMU IIPAKTIUECKOTO IIPUMEHEHUS IIOJIyUEHHBIX 3HAHUII B
npodecCcUOHAIbLHOI AEATEIbHOCTIL.

TEUPETHIIECHHH HacTb

I[IK  kmaccmpuuupyrOT IO  CIEAYIOIMIMM  OCHOBHEIM  IIpH3HAKaM:
HaIIpaBJICHIIO BOCIIPHHIMAEMBIX HArpy20K, (popMe Tell KadueHUS, YNUCITy PAOOB Tel
KaueHHs 1 110 OCHOBHBIM KOHCTPY KTUBHEIM OCOOEHHOCTSIM.

IIo HampapjeHNIO BocHpuHMMaeMoll Harpy3kn [IK pazgensror Ha deTklpe
TPy IIIIHL:

paanajgbHEIE MOJIIUIIHUKNA — TOJILKO JJII paJualbHOIl Harpy3ku (pOJINKO-
MO UITHUKH C IIUITNHIPMYECKIMU POJINKaMU, OOHOPSIHEIC MapUKOIIOAIMIITHIKI
C KaHaBKOH JJI1 BBOJAa IIApHKOB) IWIN IS PaJdajlbHOM M OTpaHHMYEHHOI OCEBOII
Harpy3kn (IIapUKOIIOAINIMIIHUKI OJHOPSAHEIE, IIapHUKO- M POJIHMKOIIOIIINIHUIKY
IBYXpSAHBIE C(EepUUeCcKUe);

paanaJIbHO-YIIOPHLEIE HOJAIINIIHUKI — JUISI BOCIIPUSATIE KOMONMHUPOBAHHEIX,
T.€. paJualIbHBIX I OCEBLIX Harpy3o0K,

YIIOpHO-pagUalbHBIEC IMOMIIUITHIKY — IS BOCIIPISITUS OOJILIION OCEBOM U
HEOONBIOI1 paalalIbHOI Harpy30K;

YIIOPHBIE MOAIMUITHUKN — JIJI1 BOCIIPUSATHI TOIBKO OCEBEIX Harpy3oK.

IIo ¢popme Ten xaueHw IIK gemarcsa Ha poIMKOBBEIE U ITAPUKOBEIE.

PonkoBEI€ MOJIIMIIHUKN BBIIIOJHSIEOT: a) ¢ KOPOTKUMU IIIVIMHAPUYECK MM
poJmKaMH, 0) ¢ KOHHYECKUMH POJIMKaMI, B) C HUTOJIbYaTHIMH POJIMKaMH, T') CO
chepraecKuMN IWiId ¢ HepoKOHIUECKIMU POJIMKaMIU.

[Io uncny psgoB Teln KaueHNd IOAIINIHUKHN IMOJpa3IeIIFOTCI Ha OJHO-,
IIBYX-, YETLIPEX- I MHOTOPSI/THEIE.

K e B BERIM K@ HCTPYKTUBHEIM  OCOOEHHOCTSIM  IIOJJIIIITHIKOB KadeHIIs

Cepvdb (5 HACPPEFEAFATTILPPIECARTRPPPIHIISEX 1ali0, KOHYCHO€ OTBEPCTHE BHYTPEHHErO KOJbIla

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

IO UITHIKA, CABOCHHEIC IIOJIIMITHIUKIT I JIP.
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KpaTkasa XapaKTepHCTHKA OCHOBHbIX THUIIOB IOJIIHITHUKOB KAYeHU S

1. IIMapukoBwle paguadbHble OAHOpsAHbIe moamunHuku (tum  0000)
[IpeJAHa3HauYeHb! JJI1 BOCHPUATII paJuallbHON HAarpy3Kd 1 OTPaHUYEHHOU OCEBOMU
B 00€ CTOPOHEI, SBJITIOTCS OJHHUMU M3 HAHOOJIEE PacIpPOCTPAHEHHBIX U JIEHIEBLIX
[IOQIIUITHUKOB. XapaKTEPUIVIOTCA CPAaBHUTEJILHO MaJILIMU  pajJuajbHON U
0COOEHHO OCEBON KECTKOCTBIO, HE PEKOMEHIYIOTCA I IIPUMEHEHHS B y3JIax,
TpeOYIOMUX TOUHOI (pUKCAI[IN BaJIOB.

2. [IlapuxoBeI€ pagualibHBIE JABYXPSAAHBIE C(pepUuecKre MOMINITHUKN (TUII
1000) npeaHazHaue€HBl [JI1 BOCHPMATHS pagHalIbHON HArpy3kKH, HO MOTYT
BOCIIPUHUMATE U OTpaHUYEHHBIE OCEBBIE HArpy3KH JFOOOT0 HaIlpaBJICHI,
JIOIy CKalOT 3HA4UUTEJIbHBIE (10 2 — 3°) mepeKkochkl BHYTPEHHEro KOJbIa (Bajia)
OTHOCUTENILHO Hapy’KHOro KoJbHa (kKopiyca). I[IpuMeHSIOTCI B y3/Iax C
HE)XKECTKIMHU BaJlaMHd 1 B KOHCTPYKIIUSX, B KOTOPBLIX HE MOJXeT OBITh oOeclieueHa
HaJJIe)Kalasi COOCHOCTb OTBEPCTHUH KOPIIYCOB.

3. Ponukorrie paguanbHele 11K ¢ KOpOTKUMEI MIWINHAPUYECKUMI POJINKAMU
(tun 2000) npegHazHaueHBl QI BOCIPHUATHS TOJIBKO paJualbHON HAarpy3KIL
M3roraBmuBarOT Takke MOAMIUIHUKY ¢ JOIOJIHUTEILHEIM OYpTOM Ha BHYTPEHHEM
(42000) nmu "HapyxkHOM (12000) KoJIBIe. OTU HOAIIUIHUKI MOTYT BOCIIPUHUMATh
KpOoMe paJinajibHON 1 OTpaHUUYEHHYIO OCEBYIO HArpy3kKy. J[OIyCKaroT pa3JaelIbHBIN
MOHTa)X BHYTpPEeHHero (C KOMIUIEKTOM pOJINKOB) M  HapyyXHOTO  KOJICI]
nommuiHuka. OOnagaroT OoJbHIIEl pagualbHON TIPy30HOABEMHOCTBIO, YEM
pagualbHBIE IMapUKOIIOMIIUIIHNKY. UyBCTBUTEIBLHEI K IIEpPEKOCaM OCEU KOJIEIL
IIpuMeHsArOTCS ¢ KECTKUMU BajlaMl U B KOpIIycaX, IIOCAJIOUHLIE ITOBEPXHOCTU
KOTOPBLIX UMEIOT MaJIble OTKIIOHEHUA OT COOCHOCTI.

4. PonukoBele paguaibHBEIE IMOAIIUIIHIKA C UTOJBYATBIMU POJIMKAMH (THII
74000 u gmp.) ODpegHa3zHadeHBl JJII BOCIPUATHI TOJILKO pajualbHOII Harpy3KH,
OCEBYIO HE BOCIHPHHUIMAIOT U OCEBOE IIOJIOKEHHE Bajla HE (PUKCUPYIOT. MoOryT
IPUMEHAThCSI Oe3 BHYTpPEHHEro Koiblla. [IpumeHsrorcsa B y3j1ax, TpeOyROINX
MaJIbIX paJialibHBIX Pa3zMEpPOB, U B y3JlaX ¢ KauaTEJIbHBIM JIBIKECHUIEM.

5. IllapukoBrle paanaibHO-ynopHele 1IK mpegHazHaueHbl U1 BOCIIPUATUS
pagualbHON M OJHOCTOPOHHEN OCEBOIl Harpyzok. JlomycTumasi oceBasi Harpyska
JUIA TIOJIINIIHUKA 3aBUCUT OT HOMHHAJILHOTO VYIVIa KOHTAaKTa IIAapUKOB C
KOJIbIlaMHU. BEITyCKarOT HOAMINIIHUKU ¢ yIyIaMI KoHTakTa: o = 12° (tum 36000), o
= 26° (tun 46000), o = 36° (tun 66000). IlogmMUNIHUKNI ¢ OONBLIINMU YIJIaMU
KOHTaKTa IIpeJHa3Had€HHl U1 BOCHPUATHSA OOJIBIINX OCEBBEIX HAarpy3oK,
[IOQIIUIIHUKN YYyBCTBUTEIBLHBEI K IIepekocaMm. JIJId BOCHPUATIA JABYXCTOPOHHUIX
OCEBBIX Harpy30K IpUMEHSIIOT noAmunuukn B mnape. Ilapy IIK ¢ Oonpmum yriom
koHTtakTa (TumoB 46000 u 66000) pexkoMeHAyeTCd yCcTaHaBINBAaTL B OJJHOM,
¢ukcupyromeil Bal omope. B y3ne ¢ paamanbHO-YOOPHBIMU IIOAIMIUIIHIKAMI
JIOJDKHA OBITH IIpedy CMOTpPEHA PEryJIMPOBKa OCEBOT0 3a30pa IIOAIIUITHIKOB.

6. PommkoBele paAnaIbHO-YIIOPHBIE OJAHOPSAAHBIE  IIOAIIUIIHUKU  C

KOHITUCGRUMIT DANCH BRI TTpeHa3HAUSHEI JUUI1 BOCIPUATIS pauajbHOIl Harpy3Ku
Cepmbipp™ GRAGEPOPOEFET BEeBOI U yBCTBUTEILHEL K IlIepekocaM. J[JIId BOCIpUATHA

Bnaneneu: leGayxoea TdarenAHa AnexkcaHgpoBHa

ABYXCTOPOHHIIX OCCBEBIX HAIPY30K IIPIMCHAKOT B II4dpc. HGﬂMIiHHIIKII BEIIIY CKAFOT
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c yrmamMu o = 11...16° (tun 7000) m o = 22...29° (tun 27000). Ilapy IIK Tumna
27000 pexomMeHAyeTCS YCTaHABINBATEL B OJJHOM (QHKCHPYIOIIEIl Bajl OIIope.

B y3me ¢ pagnanbHO-YIOPHBIMU POJINKOBBEIMHI IIOAIIUITHUKAMU JOJIKHA
OBITH IPEeOyCMOTpPEHa PEryJUpPOBKa OCEBOTO 3a30pa NOAMMUIIHUKOB. Ilo
CPAaBHEHIIO C IMApUKOBBIMHU  paglalIbHO-YIIOPHBIMU  IOAINMUIHUKAMU  STU
MOAIIUITHUKI OTJIMYArOTCS OOJIbIIEH I'Py30I0AbEMHOCTHIO, MEHBIIECH TOYHOCTBEO
BpallleHIsI U IIPEJAEIIbHON YacTOTON Bpalll€HIS, MEHBIIEN CTOMMOCTBLIO. JlOITy cTUM
pa3gebHBIIT MOHTAX Hapy KHOTO 1 BHYTPEHHET'O KOJIEI[ C KOMILIIEKTOM POJINKOB.

7. IllapuxoBele yIopHBEIE oauHapHEle nogmunHaukn (tum  8000)
[IpeJAHa3HaueHbl  JJI1  BOCIPUATHS  OJHOCTOPOHHEN  OCEBOII  HArpy3KH,
IPUMEHAIOTCS I[IPU  3HAUUTEIILHO MEHBININUX II0 CPaBHEHUIKO C JpYyTUMU
MapUKOIIOAIIUIIHUKAMI  YacTOTaX  BpallleHUs, OYEHb UYBCTBUTEILHBEL K
[IepeKocaM.

OﬁﬂpyﬂﬂBﬂHHE H MaTcpHaJibl. KOMIUICKT IIOJIIHIIHINKOB KaYCHIA,
IITAHI'CHITHNPKYJIb, MacIIITadOHasd HHHEﬁKa:, CIIPABOYHEIC TH@HHL[E:I I[IapaMCTPOB
HCPBAYHEBEIX IICPCIaY.

VYKka3zaHHuA 1o TeEXHHKeE 0€30M1aCHOCTH

3amnpemnaeTcs OCTABIAThL O€3 HaOMOJeHHS paOOTarONIYH0 HCIBITATEIbHY O
MaIlllUHy 0T YCTaHOBKY. Ilpm mnpoBeacHum madopaTOpHEIX padOT HEJB3
HaXOJQUTLCS B HEIOCPEJCTBEHHON OJIM30CTH OT JBMXKYIUXCS 4YacTell MaIllHHBL.
[Ipu paboTe Ha MammnHaX N YCTAaHOBKaxX HEIb3S IPUKAcaThCS K TOKOBEIYI[UM
gacTsIM, a TakkKe K DBJIEKTpOIINTaM, 3JIEKTpopyOmibHHKaM. [Ipu mnporegeHuu
HEOOXOAUMO MNPUHATL MEPHI NPEAOCTOPOKHOCTH M HAXOJHUTLCSI HE ONIMKE JABYX
METPOB OT MAaIllIHEI B MOMEHT pazpyIIeHUS oOpazIfa. 3allpelaeTcs NepexXoquTh C
ogHOTO pabouero mMecra Ha JApyroe 0Oe3 paspelleHNd MOpelojaBaTellsa, padboTaThb
OJHOMY B JIabopaTopum O€3 MpernojaBaTes.

3a 5 MUHYT [0 OKOHYAaHUS 3aHSATUII B J1a0OpaTOPUM CTYAEHTHEl 0OS3aHBI
coOpaThk BCE€ MPEIMETHI, NHCTPYMEHTBI, IOCOOMSI U T. U CAATh HX. 3a IIOTEPIO U
opuy IpuOOPOB, HHCTPYMEHTOB, IOCOOUIT I T.IL

JagaHusA

1. Ilo onmcanmio u mwiakaTaM CTYAEHTHI 3HakKoMaTcs ¢ knaccuduxanueii 11K

I X YCIOBHBEIMH 00O3HAUEHHISIMIH, IIOTOM, IIOJIYUHB KOMILUIEKT MOJIIHIIHUKOB U
MBMEPUTENLHBIN MHCTPYMEHT, JIEJIalOT 3CKI3Ll IOAMINIHUKOB. B oruére mo 10
1adopaTOpHON pabdoTe MOKHBI OBITH BBIINOIHEHBI SCKU3BEl  MOJIMINITHIKOB
(ykazaHHBIX IIpElHoJiaBaTelIeM) C OCHOBHBIMHI paszMepaMu: d — BHYTPEHHHII
,[[Hame’rp D — HapyxHBII JuamMeTp, B — mupuHa NOAIMINIIHUKA, TPUBEACHLI
KPATKIG e oy oS BERIAGAUKIT  PACCMOTPEHHBIX — IOJIINIHUKOB. Ha  sckuse
CEW“}TI%},[[E&W&EWBEQPA?%@W %8919 HBI OLITH YKazaHEBI HallpaBJIEHUSI BOCIIPHHIMAEMEIX

Bnaneneu llleGayxoea TaTeAHa EHCEHﬂpDEHE

Harpyzok (puc. 8
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PucyHok 8.1 — 5CKN3 MOAIINIIHUKA

IIpumep 3amolHEHNd JXKypHala Ha POJIMKOBBIN paaualIbHBIN I[IOIINITHUK
[IpEeJACTAaBIICH Ha puc. 8.2.

Par, tHit kA 10
30p, OCCBAd MDA, Knacc MecTo umppsl Jlov e e
MoMent tpenmny  TWHHUCTH ga Lk L TR TR A LT T T F TR ﬂﬁﬂ?ﬂﬂflt"l‘lliﬂ

l | s s & 32
L1 1
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Copud MOJIIHITHHKS

Ko LAl R CNE RS HH G T 1

A1 moImanEn=Ea

PucyHok 8.2 — [Ipumep 3amoHeHNs OTUETA

IToamumuank 2318. PacmudpoBka yciaoBHOro o0o3HaueHMUI NOJIIUIIHUKA: 2
— POJUKOBBIA pagUalIbHBII ¢ KOPOTKUMH IWJINHAPUYECKUMU POJIMKaAMU, 3 —
cpenqHeil y3koii cepun, 18 — mqumamerp Bana: d = 18x5 = 90 mmMm; knmacc TounocT — 0.

Kpatkasa xapaktepuctuka lIK: IOANINOHUK IpeaHA3HAUEH TOJIBKO JJIAd
paJuanbHBIX Harpy30K, 0CEBOIl (prKcaI[ui Bajla He 0OECII€UNBaeT, Uy BCTBUTEIIECH K
repekocaM. [ py30noAbEMHOCTE JAaHHOTO IMOJAIINIIHUKA BBINIE IPY30II0ALEMHOCTA
MAapHKOBOTO MOJIINITHIAKA, UMEIOIET0 TaKHe K€ radbapuTHhl.

Cﬂﬂﬂp?ﬂﬂ HHE OTHUETA

OTYeT JOJIKEH COJIEpKaTh
1. HaumeHoBaHuIe U LIeJIb pabOTHI,

2. OCKH3 MNOAIIHUIIHUKA, BEIIOJIHEHHELINI B COOTBETCTBHE C HM3MEPEHHBLIMU
pazMepaMIl;

3. OTUETHHIN XKypPHAJI B COOTBETCTBUE C PUCYHKOM 8.2
KoHTpoJ/bHBIE BOINPOCHI:

1. Harpy3ky xakux HalpaBII€HUN MOJKET BOCIIPpUHUMATL JaHHBIN 11K?
2. ObecneynBaeT JII HOAMINITHAK (PUKCAIIUIO Bajla B OCEBOM HaIllpaRJICHUN?
3. Jlomyckaer M MOOAIIUIIHNK IIEPEKOCHI Bajla B KOPIIyCE U B KaKUX
nmpeaenax?
KYMEHT NOONMACAH
4, paBHMTEHAsl OLIEHKA [PY30I0AbEMHOCTH II0/{IMIUITHHIKA.
e 25 CpaBRNTEbHAS "OT[EHKa KECTKOCTH IOJAIINITHAKA B pajlajIbHOM I

oiaraers

OCCBOM HalIpaBJICHIAX.
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JlabopaTopHasi padora Ne 9.
Tema: «l3ydyeHHe KOHCTPYKILMH IMOJUIMITHUKOBBIX Y3J10BY

€JIb A00ThI 03HAKOMUTELCS C OCHOBHEIMIH CXCMdMH  YVCTAaHOBKIH
INOAINTIUITHIIKOB KaYCHITA (HK) 1 1NX YCJIOBHBEIMH 0003HaYeHNIMHI Ha HEPTCHKaAX I HA
CXCMax.

3HATBL: OCHOBHBIE MHCTOYHHUKN HAy4YHO-TEXHHUYECKON MHQOpMAIlMNA IO
OCHOBHEIM TIpyIllaM JeTajiell MalllH HCIIOJb3YeMBIX B MaIlNHOCTPOESHUN,
METOJUKY IIPOBEICHM SKCIIEPUMEHTAIbLHBIX HNCCIIe10BaHIIT

YMeThb: CaMOCTOSTEIILHO pa30HpaThCsa B HOpMAaTHBHEIX METOJUKAX pacdeTa
1 IIPUMEHATh UX JJIS peIIeHNs IIOCTaRIEHHON 3a1aunl

Biajgerb: HaBbIKAMU IIPAKTIUECKOTO IIPUMEHEHUS IIOJIYUCHHBIX 3HAHUII B
npodeCcCUOHAIBLHOI AEATEILHOCT.

TeopeTnueckas yacTb

Y3en nNoAMuIIHIKa 00eCIIeYnBaeT BOCIIPUATHE paJHalIbHBIX H OCEBBIX CIUL, a
TaK)K€ HCKIFOYaeT OCeBOE€ CMeEN[eHHEe Bajla, HapyIIarolee HOpMalbHYIO padoTy
COIIPSIKEHHBIX JeTaneil (3yOUaThIX 1 UEPBSIUHBIX KOJIEC, UEPBSIKOB, YIUIOTHEHUI U
op.). OTO MJOCTUTAETCs 3a CUET KpeIUICHMS MIOJAIMINIIHNKOB Ha BalaxX M
(pUKCUPOBAHUS UX B KOPIIYCE.

CI10COOBI YCTaHOBKU IIOAIINITHUKOB

HanOonpkiiee pacrnpocTpaHeHUE IIOJIYUIUIN JBa cIiocoba (pUKCHpOBaHUA
IOJIIINITHIKOB B KOPIIy CE.

IlepBEIll CcmocoO CcOCTOHMT B TOM, UYTO OCEBOE€ (PUKCHpPOBAHIE Bala
BLIIIOJIHSIOT B OJHOM  omope , a  JApyIylO  oOmopy  JenaroT
«IIJIaBaromeii» ( CKOJIB3AMIEI ).

duxcupyroniag onopa orpaHUYNBAET OCEBOE IIepeMelleHUe Bajla B OJHOM
IUII B 0OOMX HaIPaBJIEHHIX, BOCIIPHHIMAET paJlallbHYIO I OCEBYHO CIUILL.

«IInaparomiass» oIopa HE OIpaHHYMBAET OCEBEIX IIepeMEIeHHIl Bajla U
MOJKET BOCHPUHHMATh TOJILKO pagualbHYyHO Harpyzky. IlosTomy B maBaromieil
OIOp€ MNPUMEHIIOT TOJBLKO pagUalbHBEIII IMOAIIUIIHUK (IIapUKOBEIN  HJIU
POJINKORBLII).

Hanbomnee pacnpocTpaH€HHas CX€Ma YCTAaHOBKH IIOJIINIIHHIKOB. Bam
3a()UKCUPOBAH OTHOCUTEJILHO KOpIlyca OJHHUM H3 MOJAIMUIHUKOBR. J[pyroii
MIOJIIUIIHIK He (PUKCHUPYETCS B KOPIIyCe IUIM Ha BaJly B OCEBOM HaIlpaBICHUN I,
IepeMeasich («IUIaRas») OTHOCHUTEILHO KOPITyca, KOMIICHCHPYET TEIUIOBOE
yIJINHEHUE JeTaneil y3i1a, a TakykKe IIOTPEIIHOCTH U3rOTOBIICHIIS.

Takoii croco0 yCTaHOBKHU MOAMIUIIHIKOR IMPUMEHSIOT B KOHCTPYKIHMAX IIPU
CpaBHUZEhHG GkAbERIX Basax (L = 10d...12d), a Taxxe mpu yCTaHOBKE BaJiOB B

CWT"‘*}TI%},[[E&W%EWE?“ SMEMAEHHAIE B pasHBIX KopIlycaxX (HaIlpuUMep, HNPUBOJHLIE Ballbl

Bnaneneu IeBayxosa TaTksiHa eKkcaHopoBHa

KGHEeHepGE) OCHOBHOI HEAOCTAaTOK cHocoba — Managd KECTKOCTh Balla.
enerad RECTKQCTE BAA,MOKET OBIThH IIOBEIIIEHA IIPU YCTaHOBKE B (PUKCHPYIOLIEN OoIope




JIBYX IIOJIINIITHUKOB, 3a CUET PEryJIUpOBKU KOTOPLIX CBOJAT K MUHUMYMY
paJinabHEIE U OCEBBIE CMEIIECHI («KHITPYy») Bajla.

B TakoM WHCIOJIHEHHM CIIOCOO MCHOJIB3YIOT IS YCTAaHOBKH BaJIOB
KOHHMYECKNX 1 YEPBIYHBIX IIepeaad, TPeOYIOMIX TOUYHOM 0CEBOI (PUKCAITHLL.

Yacto Qukcupyromue oM IIHIKI MOHTUPYIOT B CIEIIHAJIbHOM CTaKaHE U
OCEBOE IIOJIOKEHUE Bajla PEryJIUPYIOT MEPHLIMHU IIPOKIaJKaMM, HaxXodAI[IMICSI
MEKY TOPIIOBBIMU IIOBEPXHOCTSIMU CTakaHa 1 KOpIIyca.

B ¢ukcupyroimeil ormope 4acTo yCTaHaBINBAaIOT HECKOJILKO ITOIMTUITHUKOB:
pagualbHBIX WIN PaalalbHO-YIIOPHBIX — JJII BOCHPUATHS TOJBLKO paauajbHOMN
Harpy3KU 1 pajiiajibHO-YIOPHBIX W VIIOPHBIX — JJI1 BOCIPUATUS TOJILKO OCEBOMU
Harpy3KI.

BTopoll cmoco® cocTOMT B TOM, UYTO OCe€BOo€ (UKCHPOBAHIE Bajla
BBITIOJIHSIOT B JBYX OIIOpax.

Hambonee mpocra KOHCTPYKTHBHO CXEMa YCTAaHOBKH IIOJIINITHHIKOB
Bpacrop, €€ IMIUPOKO NPUMEHSIOT PN CPaBHUTEILHO KOPOTKUX Bajax. J[id
INCKJTFOUEHNS 3alleMJICHISI Balla B OIlIopaxX, BCJIEACTBHE Harpera IIpu padoTe,
npeaycMaTpuBaroT 3az0p a = 0,2 + 0,5 MM (B y3max ¢ pagualbHO-YIOPHEIMI
mapuKonoAmuIHuKaMu ). I[Ipn ycTaHOBKE Bpaclop BHEIIHSS OCeBasi Harpys3ka
Oy AeT BOCIIPUHHMATLCS JINO0 OJHOIM, JINO0 JpYyroil KPBIIIKOIAL.

YCTaHOBKa TMOAIMIUIIHUKOB BPacIOp IIO3BOJIIET BBIIOJIHUTL KOPIYC CO
CKBO3HOI pacTOUKOIl, O€3 3aIJIEUNKOB U CIIEINaIbHEIX YIIOpOB. Ban ¢pukcupyercs
B OCEBOM HaIIpaBIIEHUN OTHOCUTEILHO KOpPITyca, TaK KaK IIOAIINIIHUKY Y IINPAOTCS
B 3aIUICYNKHN BaJIOB M B TOPILI (pIAaHIEBBEIX KpHIIMIEK Kopiryca. IloaToMy B Takux
OIopax OOBIUHO OTIIaJaeT HEOOXOAUMOCThL B CIIEIHAJILHBLIX AETaJIIX JJISI OCEBOIO
KpeIUICHI OAIINITHIKOB Ha Baimy. OCeBOIl 3a30p a MeXay TOpLaMU (pIaHIEBEIX
KPBIIIEK W HAPYXHBIX KOJIEI] IIOAIIMITHUKA CIIYKUT I KOMIIEHCAI[UN
BO3MOXKHOTO TEIUIOBOrO yAJINHEHI AeTalell MOAIMINITHIKOBOrO y3ia. TpedyeMbli
OCEBOIl 3a30p CO3Jal0T Yallle BCEro ¢ IIOMOINBLKD Habopa MEpPHBIX IIPOKIAIOK,
YCTAHABINBAEMBIX MEXKIY TOPLIOBBIMU IIOBEPXHOCTSIMH KopIyca U (UiaHIEB
KPBIIIIEK.

B omopax ¢ YCTaHOBJIEHHBIMH Bpaclop OJHOPSAHBIMHI paalabHO-
VIOPHBIMI  KOHMYECKUMH  PONUKONOAIIUIIHUKAMUA  pa’3bEMHOTO  THIA €
YBEJINMUEHUEM OCEBOIl «UT'PHLI» BO3pAcTAaeT paJualibHBIN 3a30p B MNOJIIUIIHUKAX, a
CIIEIOBAaTEIILHO, W paJnajlbHOe OmeHue Baja. I[loaToMy B Takmx oIopax
HEOOXOAUMO CO03JlaTh VYCJIOBHS I OoJjiee TOYHOTO PEeryJIMPOBAHUSI OCEBOI
CUTPHBI», YE€M PEryJUpOBaHNE B OIOpaxX € paJuaJIbHBIMU IIOAIIUITHUKAMU, a
pacCTOSHUE MEXJIy OIlopaMi Jaxke I KPYIHBIX MOJIMNIHUKOB HE JOJIKHO
nperbimarts 600 — 700 M.

IIpu ycTaHOBKE IOAIIUIIHUKOB BPACTSKKY OIIAaCHOCTH 3alllEMJICHUS Bajla B
OIlopax CHIDKAeTCcs, TaK KaK I[IpH VYBEJIMYEHUM JUINHBI Bajla B CBSI3U C

TCMIICPATYPHBIM Y IJIIMTHCHIICM OCEBOII 3430P B IIOJAINHUIITHHNKAX Y BCIIHNHYNBACTCA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprimar: ?GD@ﬁﬁj&}Bﬁﬁﬁ%ﬂﬁﬁ@ﬂmﬁﬂﬁmﬂE MaTepHaJbI: IUTaKaTkl C KOHCTPY KITUAMU

Bnaneneu: llleGayxoea TaTbAHa AnexkcaHgpoBHa

IIOAIIHNIIHIIKOBEIX VY3JIOB, crrocodbamn KPCIUICHIA IIOAIINIIHIIKOB Hd4 BaJlaX I
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criocobax yCTaHOBKU UX B KOPITyce, N3MEPUTENILHEII NHCTPYMEHT, OIIOPEl BaJIOB
peayKTOpa, KopoOKa CKOPOCTEIL.

VKazaHHA 110 TEXHHKE 0€301TacCHOCTH

B 1ensax HCKIIOUEeHHS TpaBMaTHU3Ma, a TaKkKe IIOJIOMKU oOOpyJOBaHI,
TEXHOJIOTHUECKOIl OCHACTKHN U IIPHOOPOB KaxAbI CTYJEHT IIEpe]] BHIIIOIHEHIEM
nabopaToOpHEIX paboOT JOJDKeH THlaTelIbHO M3YUUTh [OpaBHIa TEXHUKU
Oe3zomacHOCTHU

SAIIPEIHJAETCA:

- IPUCTYIIATh K BBIIIOIHEHITO PabOTHI O€3 03HAKOMIICHI C IIpaBIUIaMHU IIO
TeXHIKe Oe30IIaCHOCTH B JIa0OpaTOpHIL;

- BKJIFOYaTh 00OpyJoBaHHIE O€3 pa3pelleHus N IPUCYTCTBISA IIPENOJaBaTEN s
I Y4eOHOIro MacTepa;

- TIOAXOIUTE K 00OpYJOBAHUIO B PAaCCTETHYTHIX XajlaraxX 1 KOCTHOMAax MU C
pacIyIl€eHHEIMU BOJIOCAMI.
IIEPEJ] BEIIIOJITHEHHWEM PABOTEI CIIEAYET:
- 3alpaBUTL OJICKJY, 3aCTETHYThH pyKaBa, yOpaThb BOJIOCHI IIOJ T'OJIOBHOI

yoop;
- yOpaTh ¢ 000pyJOBaHIS BCE HEHY JKHBIE IIPEIMETEI,
- IIOATOTOBUTH K pabore o0opyaoBaHHE, HHCTPYMEHTHI, IIPUOOPEl M

yOeaUThCS B HX HCIIPAaBHOCTIA.
JagaHusAa

1. OzHakoMHTBCA 1[I0 ONHCAHIMKO I« IUIaKaTaM C  KOHCTPYKISAMU
IO I UITHUKOBKIX Y3JIOB, CIIOcO0aMH KPEIJICHI MOAIINITHIKOB KaueHN Ha BajlaxX
11 clIoco0aMH Y CTAHOBKU HX B KOPITyCE.
2. IlonyuuTe HM3MEpUTENBLHBIIT HHCTPYMEHT M KOHKPETHBIE Y3JIBI (OIIOPHI
BaJIOB PEAYKTOPOB, KOPOOOK CKOpOCTEIl I Jp. ).
3. BBIIIOJIHUTE 5CKU3LI.
4. CoCcTaBUThL KPaTKYIO XapaKTEPUCTUKY KaxXJOro IMOAIIUIIHUKOBOI'O Y3Jia.
JL14 3TOro HEOOXOAIMO OTBETHUTEL Ha BOIIPOCHI:
4.1. Tun nogmunHuka. Buj BocopuHIMaeMON Harpy3KI.
4.2. Kakoii cnoco0 kpeIruieHns Ha BaJly HOJIIMIIHUKA IPUMEHEH?
43, Kakoil cmoco® YyCTaHOBKM MNOJIIMIIHMKA KauyeHUS B KOpIIyce
[IPEJCTaBIIEH B OIIOpe?
4.4. Kak OCYIIECTBILIOTCA CMazKa 1 YVIUIOTHEHUE IO NITHIKOBOTO y3ma?
4.5. MoHTax 1 geMoHTax y31a. Kakoil B cOOpKH IiejIecooOpa3eH: ocenas
il pagnanbHag? IIpegBapurenbHBII HaTAr. CrnocoO peryJImpoBKH  OCEBOIO
[I0JIO K SHEEb SN oM/ CLio
Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E
Bnageneu:  lleBayxoea TaTbsAHa AnekcaHapoeHa

Cﬂﬂﬂp?ﬂﬂ HHE OTHUETA
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OTuer JMAOKeH CcoJepaTh Ha3BaHHe, Ilelb paboTh, 00OpPYyAOBaHUU U
MaTepuasbl, JOJDKHBEI OBITh  BBIIIOJHEHBI 3CKH3Bl YETBHIPEX IUIN  IISITH
[IOJIINITHUKOBLIX Y3JIOB C OCHOBHBIMH pa3zMepaMM N IocajkamMu. Ha sckuze
Ka)XJOro MOJIMNIIHIKOBOTO y3JIa CTPEIKaMU JOJDKHEI OBITh YKazaHbl HaIIPaBICHIS
BOCIIPUHIMAEMEIX Harpy3ok. JlomkHa OBITH KpaTkas XapaKTepUCTHKA KaxXJoro
IO JIINITHUKOBOI'O y3J1a

Ko HTPOJIbHBIC BOIIPpOCHI:

1. Ilpumepsl TUIIOBHIX IOJAIINIHUKOBBEIX VY3JIOB € 3CKU3aMU U
XapaKTepUCTUKaMI KOHCTPYKITULL.

2. Kmaccel TOUHOCTU U IIOCAJKM ITOAIIUITHIKOB KaueHIA.

3. CMmasbIiBaHNIE U YIUIOTHEHUE IOAIIUITHUKOBEIX Y3JIOB.

4. MoHTax 1 IeMOHTaX.

5. llpeaBapuTenbHbBIN HATAT.

6. PerynupoBaHue oceBOro MoJIOKEeHNIS BAJIOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa .ﬂ.nerccaH,quEHe(j MHCOK pERﬂMEHﬂyEMﬂﬁ ﬂﬂTEpﬂT?pbl

IlepeyeHb OCHOBHOM JIMT €PATYPhI
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JleTaIH MaIIMH H OCHOBBEI KOHCTpyHpoBaHHI / cocT. B.M. CepOuH ; MHHHCTEPCTBO
obpazopaHHs H HaykKH Poccumickon @epepanny, OemepalbHOE TOCYIAPCTBEHHOE
aBTOHOMHOe 00pa30oBaTelIbHOE YUPeKIEHHE BBICIIErO IMPOo(ecCHOHATBHOI0 00pa30BaH
«CeBepo-KaBkasckHii (peiepallbHBIN YHHBepcHTET» . — CTaBponons : CKOY, 2016. — 114

c. . mwi. — Pexmm pocryma: mo mojamnucke. — URL: http:/biblioclub.rwindex.php?
page=book&id=458938

YUubpsxkos, M.B. Jletamrn wMammH H OCHOBEI KOHCTPYHPOBAHHMS.  pa3paboTKa
aeKTpoMexaHHuyeckoro IpuBoma / M.B. UubpskoB, A.B. MuponoB ; CaHKT-
[leTepOyprckiii rocymapcTBEHHBIH arpapHBIH YHHBepcHTeT, Kadeapa ITpHKIaIHOMN
MeXaHHKH, (DH3HKH H HHXKeHepHOH rpadukH. — CaHkT-IIeTepOypr :CIIOI'AY, 2018. — 52
c. = c¢cxXem, wr, Tabn. — PexyM = gocTyma: II0  TIOAIDCKE.  —
URL: http://biblioclub.nvindex. php?page=book&1d=560924

IlepeyeHns JOMOJTHHTEILHOH JIMTEPATYPhL:
JleTaIH MaIllMH H OCHOBBI KOHCTPYHPOBaHH : yueOHHK 1j1d OakamaBpoB / [I'.M. Pormm,
E.A. CamoitnoB, H.A. Anekceera u ap.| ; moxg pex. I'A. Pormmua, E.A. CamoitnoBa. -
M.:IOpaiir, 2012. - 415 c¢. : un. - (bakamaBp). - Ha yueOnmke rpud: J[omMO. -
buGmorp.: ¢. 401-402. - ISBN 978-5-9916-1664-5
[ITermHOmuT, A. E. KypcoBoe nmpoeKTHpoBaHHEe JleTajlell MammHH . |[y4ueO.mmocobue| / ALE.
[HlermHOmuT. - 2-e u3x., nepepad. u gorl. - KanmHuarpaxn . SHTapHein ckasz, 20006. - 456 c. :
1. - ISBN 5-7406-0257-2
JleTanu MaIlHH H OCHOBBI KOHCTPYHPOBAHHS. TaOOpaTOPHBIH ITPaKTHKYM : [16+] / aBT.-
coct. B.M. Cepbun, A.A. ConoebeB , MHHHCTEPCTBO HAYKH M BEICIIETO 00pa30BaHILS
PO, O@emepalbHOE TOCYHAPCTBEHHOE AaBTOHOMHOe OO0pa3oBaTelIbHOE YUpPEKICHHE
BHICIIETO  oOpaszoBaHHA «CeBepo-KaBkazckiii  (eJepalbHBIH  YHHBEPCHTET». —
Crasporons : CKDY, 2018. — 106 c. : wi1.,tadi., cxeM. — PeXxM J0CTyIIa: 110 ITOAIIHCKE.
— URL: http://biblioclub.rwindex . php?page=book&1d=562840
Annpees, B.M. JleTanu MallmmH 1 OCHOBBI KOHCTPYHPOBAHHSA. KypcoBOe IMPOEKTHPOBAHHE
. yueOHoe nocodue / B.M. Axmgpees, U.B. I1aBnopa. — Cankr-lIetepOypr : Jlans, 2013.
— 352 ¢. — ISBN 978-5-8114-1462-8. — TekcT : 3IeKTPOHHBIN // IMeKTpoOHHO-
ononuoreuyHass cucreMma «JlaHwby» : [caiit]. — URL: hitps://e.lanbook.com/book/12956
(maTa oOpamenmst: 16.10.2019)
Annpees, B.M. JleTanu MallmmH 1 OCHOBBI KOHCTPYHPOBAHHSA. KypcoBOe IMPOEKTHPOBAHHE
. yueOHoe nmocodue / B.M. AuapeeB, U.B. Ilapnora. — Cankr-IleTepOypr : Jlaas, 2013.
— 352 ¢. — ISBN 978-5-8114-1462-8. — TekcT : 3IeKTPOHHBIN // IMeKTpoOHHO-
OnonmHoTeyHas cucreMa «JlaHby : [caiit]. — URL: https://e.lanbook.com/book/12956

IlepedeHs pecypcoB HHPOPMATHOHHO-TEJIEKKOMYHHKANMHOHHON ceTH «HTepHeT»,

HEﬂﬁKﬂ,[[HMbIK OJIH OCBOCHHAHA THCIIHILIIHNHbI

1.

OneKTpoHHO-0HOmoTeyHasd cucTeMa IPRbooks

2. DOnekTpoHHasq OHOIHOTEYHAsI CHCTeMa « Y HHBepCHTeTcKas OHOIMHOTeKa on-liney
3. DINEeKTpPOHHO-OHOIMOTEYHas cucTeMa JIaHb

OOKYMEHT NOANWMCAH
3NEKTPOHHOW NOONMCLIO
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MUHUCTEPCTBO HAYKHU U BEICIHIET'O OBPA3SOBAHUS POCCUHUCKON OEIEPAITUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE
YUPEXJAEHHUE BEICHIEI'O OBPA3OBAHKM A
«CEBEPO-KABKA3CKHWH ®EJIEPAJILHEIM VHUBEPCUTET»

[Iaruropcxit HHCTHTYT (proman) CKOY

MeToanueckue yKazaHus

11O OPIr'aHH3AIHH CAMOCTOAT eJIbHOH paﬁm‘m
IO JHICITHITIHHC {{ﬂ €TaJIiH MalllHH H OCHOBbBI KOHCTPYHPOBAHH A
1A CTYACHTOB HAITPABJICHITA ITOAI'OTOBKH

23.03.03 Dxcuryaranu s TPAHCHOPTHO-TEXHOJIOT HYEeCKHX MANIHMH H KOMILIEKCOB

[Iaruropck, 2023

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMWMCLKO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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BBenenue

MeToamyuecKie VKa3aHHS H 3aJaHHS JUIS BBIIIOIMHEHHS CaMOCTOSTEIILHOH PaloTh
CTYZAEHTAMH TI0 JUCIHIUIMHE « /[eTa MaIllHH M OCHOBEI KOHCTPYHPOBAHHS) 10 HAITPABIIEHHIO
IOATOTOBKH OakaimaBpoB:. 23.03.03 DKcIuryarais TPaHCIIOPTHO-TEXHOJOTHYECKHX MAIIIHH H
KOMIUIEKCOB

MeTtoamyeckoe IMocoO0He COMEPNKHUT BeCh HEOOXOIMMBIN MATepHaNl JUIS BBIITOITHEHI S
CaMOCTOSITEIILHOH PaloTHI IO JUCIHIUIHHE « /[eTaIi MAaIlliHH 1 OCHOBBEI KOHCTPYHPOBAHILY .

B maHHOM METOMHYECKOM ITOCOOHH ITPHBEIEHBI TEMBI H BOITPOCHI IS CaMOCTOSTEIIBHOIO
H3YUEHI.
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1.001mas XxapaKTepHCTHKA CAMOCT 0ATEIbHOH PadoThI CTY/I€HTA

CaMocTogreNlbHasg padora — 3TO BHJ YUeOHOH AESTEIBHOCTH, BBIITOIHSIEMBIH YYAII[HMCS
0e3 HENOCPEACTBEHHOIO KOHTAKTa C IIPeroJaBaTelleM MM VIIPABISIEMBIH IIPEIOJaBaTeIIEM
OIIOCPEMOBAHO Yepes CIlelHalbHble YUeOHBIE MaTepHalbl, HEOTheMIIeMOe O0S3aTelIbHOE 3BEHO
Iporecca O0yUYeHHS, IpeayCMaTpPHBAIOIIEe MPEXKAe BCEr0 HHAHNBHAYAIbHYIO Pab0oTy YUAIIHXCS
B COOTBETCTBHH C YCTAHOBKOMH ITpeltofaBaTells WiIH yueOHHKa, ITporpaMMBl 00yUeHHAL.

Ha coBpeMeHHOM »5Tale CcaMOCTOSTElbHYI) palboTy CTYAeHTa CIeAYEeT pasdclIHTh Ha
pabory ¢ OyMaKHBIMH HCTOYHHKAaMH HH(pOpPMaI[HH, T.e. Y4YeOHHKaMH, METOIHYECKIMH
ITOCcOOHSIMI, MOHOTpahHAMH, XKYPHAIaMH H T.J. H 3IeKTPOHHBIMH HCTOUYHHKAMH HH()OPMAIIHH,
T.€. JOCTYII K 3IIEKTPOHHEIM pecypcaM uepe3 MHTepHeT.

CerogHs CaMOCTOSTEIbHYIO paldoTy CTYAEHTa HEBO3MOKHO IIpeJCTaBHThL 0e3
HCIIONB30BAHHS HH(POPMAIHOHHOH ceTH — MHTepHeT. HeoOXOZHMMOCTh HCIIOIB30BaHHA
MHTEepHETa BO3HHKAET HE TOJIBKO ITPH ITOATOTOBKE K ITPAKTHYECKHM H CEMHHAPCKHM 3aHSITHSIM,
HO, B OOJIBINEH CTEIeHH, ITPH HaITHMCAaHHH Pa3IHYHBIX HCCIIEJI0BATEILCKIX H TBOPYEeCKHX PaboT.
MHorne coBpeMeHHBIe MOHOIPa(hHH, TIepHOAHYECKHE KYPHAJIBI H3JJaHEI TOIIBKO B BIEKTPOHHOM
BHJIe H C HIIMH MOKHO IT03HAKOMHTLCS TOILKO B MHTEpHETE.

Ilen H 337298 CcaMOCTOATEILHON PpadoThL: (POPMHPOBAHHE CIIOCOOHOCTEH K
CaMOCTOATEIIbHOMY ITO3HAHHIO H O0YYEHHIO, IIOHCKY JINTepaTyphl, 0000IIeHITO, O(DOPMIIEHHIO H
IPeACTAaBIIEHHIO IIONYYEHHBIX PE3YIIbTaTOB, HX KPHTHUYECKOMY AaHaH3y, IIOHCKY HOBBIX H
HEOPAHHAPHBIX PENIeHHH, apI'yMeHTHPOBAHHOMY OTCTAHBAHHIO CBOHX ITPEIJIOKEHHIL, YMEHHIT
TIOJITOTOBKH BHICTYIUIEHHI H BEIEHHS JHCKYCCHIL

KommneTennun ody4iawierocs, (popMHpYeMbI€e B pe3yJIbTaTe 0CBOCHHA JHCIIHILIHHBI

HarnmMeHOBaHHE KOMIIETEHI[HH

Kox, popmymiporka Kox, popmymnHpoBKa [ [ImaHnpyeMele pe3yIIbTaTkl
KOMIIETEHI[HH HHIHKATOPa OOYUYEHH S T10 JHUCIHIUIHHE
(MOIYIIFO), XapaKTEPH3YIOIITHE
STaIbl (POPMIPOBAHHS
KOMITETEHI[HI, HHIHKATOPOB
OIIK-1 Criocoben W JI-1omic ['OTOBHOCTB K KOHTPOIIXO
IIPHMEHSTE OCHOBEBI €CTECTBEHHOHAYYHBIX H | TEXHHYECKOI' O COCTOSIHH ST
€CTECTBEHHOHAYYHEIE | OOIEHHKEHEPHBIX HaVyK, | TPAHCIIOPTHBIX CPEJZICTB C
1 OOIEMHKEHEPHBIE | METOJIOB MaTEMaTHYECKOI O | HCITOIIh30BAHHEM CPELCTB
3HAHHS, METOJIBI aHaJIM3a M MOJETHPOBAHISL. TEXHHYECKOT O JHArHOCTHPOBAHI
MaTEMATHYECKOI'O
aHams3a u NJI-2 ok ['OTOBHOCT, K OpraHusaliii |
MOJIETTMPOBAHHS B [ IprMeHsTH KOHTPOIIXO KayecTBa 151
IpoeccCHOHATEHOM €CTECTBEHHOHAYYHBIE H 0€e30IMacCHOCTH IPOIIECCOB
IEATEFHOCTH OOINEMHKEHEPHEIE 3HAHILAL, CEpBIICa, IIapaMeTPOB
METOJIBI MaTeMaTHUE CKOI'O TEXHOJIOTHUYECKIHX ITPOILIECCOB C
aHaJIH3a M MOJEIHPOBAHI B YU4ETOM TPeOOBaHHH ITOTPEOHTEILA
ITpode CCHOHAIbHOMH
IESTEILHOCTH.
OKYNEHT rwmﬂI_““CI/I -3 om0 CriocobeH aJlaIITHPOBATh H
ANEKTPOHHOW NOAN BIKOM IIPHMeHEHH S | MOAH(HIHPOBATE
CepTuibukar: ECDGGGNSEEABBEQEEEDEEFWQ%%H&WHLIX H CHEHHHHHBHPGEHHHGE
Bnangneu: llleGayxoea TaTeAHa AnexkcajpoBHa —
G(“.B)I_[[EHH}I{EHEPHLIX 3HAHUH, | IIPOr PaMMHOE 0o0ecCIIeYEeHHE,
METOJIOB MATEMATHYECKOIO | METOOEI H AJITOPHTMBEI CHCTEM
,EI,EHCTFHTEHEH: ¢ 19.08.2022 no 19.08.2023




PeIleHHs, BEIOHPATh
a(p(peKTHBHBIE H
Oe30I1acHBIE
TEXHHYECKHE
CpeZiCTBa, 1
TEXHOJIOTHH ITPH
PeIeHHH 3a1a4
IpoeCcCHOHAIEHON
IEeATEIbHOCTH

aHalIM3a M MOJEIMPOBAHMS B | HCKYCCTBEHHOIO HHTEIUIEKTA H
mpode cCHOHATbHOM MAIIIHHHOTO O0yUeHH B
HNEATEILHOCTH. ITpod eCCHOHAIIBHOM
IESTEIIBHOCTH
OIIK-5 CriocobeH W JI-1omxs ['OTOBHOCTB K KOHTPOIIXO
IIPHHHMATh 3HaTb 3 PEKTUBHBLIE U TEXHHYECKOT O COCTOSIHH A1
00OCHOBAHHBIE be3onacHble TEXHNYECKUNE | TPaHCIIOPTHBIX CPelCTB C
TEXHIYECKIE cpencTtBa, N TEXHOJIOr N HCITONIb30BAaHHEM CPEZICTB

TEXHHYCCKOI'O JTHAI'HOCTHPOBAHI A

Hﬂ-zmn}{-ﬂ

YMeTb NpUHMMaTb
obocHoOBaHHbIE
TEXHWNYEeCcKMe pelueHns,
BbIOMpaTh 3pPEeKTUBHLIE
N Be3onacHble
TeXHNYEeCKne cpeacTBa, U
TEXHONOT N NpW peLleHnn

3aa4

] OTOBHOCTE K OpraHI34aliIl H

KOHTPOJIFO Ka4yecTBa H
0e30ImacCHOCTH ITPOILIECCOB
CepBHCa, ITapaMeTPOB

TEXHOIIOTHYECKHUX ITPOLIECCOB C
yYeTOM TpeOOBaHHI MTOTPEOHTENA

NnpodeccnoHaibHOW

neAaTenbHoOCTU

M J1-30mis CriocobeH aallTHPOBATh H
BhageTbh HaBblKaMu MOJIH(HIHPOBATh

NPUHATNA OOOCHOBAHHBLIX | CIEIHATH3HPOBAHHOE
TEXHUNYECKUX peLleHnn ITPOrPaMMHOE o0ecIIeyeHHe,
BbliOopa apPpEeKTUBHBLIX U METOABl H alTOPHTMEI CHCTEM
be3onacHbIX TEXHNYECKMNX | HCKYCCTBEHHOIO HHTEIUIEKTa H
CpPelCTB, M TEXHOJIOTNIA MAIIIHHOT O O0yYEHH S B
npw peweHnn 3ana PO ECCHOHAITbHOM
NpogeccnoHaibHOW JIEATENTPHOCTH

nesaTenbHOCTW.

2. I171aH - rpa MK BBINOJTHEHH I CAMOCTOATEILHOH PadOThI

Koarl CpencTea U OOBeM YacoOB, B TOM YHCIIE
pearn3yeM TEXHOIIOTHH CPC KoHTakTH Bcero
BIX OILIEHKH as pabora
Bun gesrensHOCTH
KOMITETEHI] C
- CTYIEHTOB
HI, IIPEIIo1aBa
HHIHKATOP TeJleM
a(oB)
4 cemecTp
OIIK-1 CaMOCTOSTEeIbHOE CobecemgoBanme | 57,105 0.345 63.45
(IIA-1; VIA-2; | p3y4eHHe THTEPaTy P
) IO TeEMaM
OIIR-3 eHT nognucadNe 6-9
(11]11- 1;31%11@ OW NoAnuckIo
CEETHdJHHITHg;@}DﬂGdSEQ;&.B B952205E7BAS00060000043E
snaneneu) QFFRYPSe e AKCTTSN BTOBKA K OTYér 1,62 0,18 1.8
(I11-1; -2, ITa00paTOPHBIM (IHChMEHHEIH)
feitcrentehed H488.2022 no 1p.08.2023




OIIK-5 3aHATHAIM
W1a-1; 1O-2;
1I-3)

Hroro 3a 4 cemectp | 38,725 0,525
HUtoro | 58,725 0,525

3. MeroanyeckHe peKOMEHIANMHN [0 H3YYECHHIO TEOPETHYECKOr0 MATEPHAJIA

3.1. Buo camocmoamesibHOU padomsl. camocmoameslbHoe U3yueHue Jiumepamypsl

Ms3yuaty yueOHYIO MQUCIHMIUIMHY «J[eTalmM MaImH M OCHOBBI KOHCTPYHPOBAHHS»
PEKOMEHYETCS IT0 TeMaM, IPEIBAPUTEIIFHO O3HAKOMHBIIIHCE C COJAEPKaHIEeM KaXXIOH H3 HIX B
[porpaMMe JHCIIUIMHEL. [IpH TeopeTHYeCKOM H3YYEeHHH MUCIFIIIHMHBI CTYACHT JOIKEH
ITOJIB30BAThCSA COOTBETCTBYIOIIEH JINTEPAaTYPOH. [IpHMEpPHBI ITepeyeHs THTEPaTYPHI IIPHBEIEH B
paboyeH ImporpaMme

Jlist ©ormee IMOIMHOIO OCBOEHHMS YUeOHOIO MarepHalia CTYJIeHTAM UYHTArTCS JIEKIHH II0
BAKHEHIIINM pa3AeiiaM M TeMaM Y4YeOHOH JUCIOUMHBEL. Ha JeKIpisx H3nararorcsa M JAeTalbHO
pacCMaTpHBAIOTCS  HauOolee BaXHBIE  BOIPOCHI, COCTABIISIOIIHE  TEOPETHUYECKHH M
MPaKTHYeCKHH (PYHAAMEHT JHCIUIUTHHEL.

Hmoezoseslit npo0ykm: KOHCnEeKm JIeKUILU

Cpeocmea u mexHoozuu oueHku: Cobecedosarue

Kpumepuu ouenueanus: OllcHKa «OTIIHYHOY» BBICTABIIIETCS CTYIEHTY, €CIIH B IIOITHOM
00BbeMe H3YYEH KYPC JaHHOH JUCIHIUTHHEI H BEITTOJIHEHEI IIPAKTHYECKHE 3aJaHI

OlleHKa «XOPOIIO» BBICTABISETCS CTYIAEHTY, €CIH JOCTAaTOYHO IIOJTHO H3YYEH KYPC
TAHHOH JHUCIIHIUIHHBI H BBITIOIHEHEI ITPAKTHYECKHE 33 aHHs

OlleHKa «VIOBIETBOPHUTEIILHO» BBICTABILIETCS CTVAEHTY, HEIOCTAaTOYHO ECIH IIOJIHO
H3YUEH KYPC JaHHOH QUCIMIUIMHBI H BRIIOTHEHBI IIPAKTHYECKIE 3aJaHII

OlleHKa «HEYIOBIIETBOPHTEIILHOY» BBICTABIISIETCS CTYIEHTY, €CIIH OTCYTCTBYIOT 3HAHHS H
ITPAKTHYECKIE HABBIKH I10 JAHHOH JTHCIHIUIHHE.

TeMbI 11 CAMOCT 0OATEJIBHOT0 H3YUEHHS:

OO0r1e CBEAEHI O AeTallsIX MalliH. OCHOBBI KOHCTPYHPOBAHN S H IeTalleH MaIliH.
OCHOBBI aBTOMATH3HPOBAHHOI'O IIPOEKTHPOBAHNSA JAeTaIEH MAIIIHH.

HepazpeMHBIE cOeTHHEHHS. PazbeMHEIE COESIHHEHHS.

3yOuaThle nepegadyr. BHHTOBEIE H YEPBSYHEIE TIEPETAYH.

Ilepeqaya BHHT-TalKa. PEMeHHEIE TIepeJayum.

[{ermHele nepegad. BomHOBEIE Nepegaul. (DPHKIMOHHEIE ITepegadyl H BaApHAaTOPEIL.
Baimsl 1 ocH. [ [oAIIMITHIKH CKOIbKeHH S

[ lognITHHKH KaueHH L.

MyQTe1. I1pyKHHEL.

XA AW =

3.2. Buo camocmoamesnbHoOU padomsl: n0020MOEKA K 1A0OPAMOPHBIM 3 AHAMUAM

Hmoczoewstit npooykm: oTueT 110 1abopaTopHOH padoTte

Cpedcmea U mexHo02UIL OWEeHKIL. 3all[UTa OTYeTa

Kpumepuu ouenusanna: OlleHKa « OTJIMYHO» BBICTABIISETCS CTYAEHTY, €CIH B IIOTHOM
00BbeMe H3YYEH KYPC JaHHOM JHUCIIIUTHHEL H BEITIOJIHEHEI Ta00paTOpHEIE 3aJaHH

OlleHKa «XOPOIIO» BEBICTABISAETCS CTYIAEHTY, €CIH JOCTAaTOYHO IIOTHO H3YYEH KYPC
ITAHHOH JHCIIHIUIHHEI H BBRITIOIHEHEI 1a00paTOPHEIE 33 JaHH

OlleHKa «YIOBJIETBOPHTEILHO» BBICTABILIETCS CTYIEHTY, HEIOCTATOYHO, E€CIIH IIOJIHO
#ﬁﬁﬁﬂmHTm[}m H BBEIIQIHEHEI JTa00OPaTOPHBIE 33 aHI

H3Y4YeH /
FPOHHOQ

CepTudmkar: ECDM%M&T&MW&EBHG}} BBICTABICICTCA CTYVACHTY, CCIIH OTCYTCTBYIOT 3HAHIA H

Bnanengpa KT PIE CRIE BRI O AHH O THCIHIUIHHE
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4. MeToan4yecKkHe YKa3aHHSA
MeTomieckie YKa3aHHS 110 BBINIOIHEHHIO JITa0OpaTOPHBIX paldor IO AHCIMIUIHHE «J[eTamu
MAIllHH H OCHOBBI KOHCTPYHPOBAHHNI», HaIlpaBIeHHS ITOATOTOBKH 23.03.03 - DOKcruryaTarfis
TPAHCIIOPTHO-TEXHOIOrHYeCKHX MAIIIMH H KOMIUIEKCOB.

S.MeToauyeckne YKa3aHHA 110 IIOArOTOBKE K BK3aMeEHY
[Iporiemypa IPOBEACHHI H3K3aMeHA OCYILNECTBIISETCS B COOTBEICTBHH C llomokeHHeM o
IPOBEAEHHH TEKYILETO KOHTPOISI YCIIEBAEMOCTH H ITPOMEKYTOUYHOH aTTeCTAlHH OOYYAFOIIHXCS I10
00pazoBaTe/IbHEIM IIPOrpaMMaM BRICLIETO 0Opa3oBaHIsI B CKDY.
B sK3aMeHaI[MOHHBII OHIIeT BKITFOYAIOTCS TPH BOITpoca (OIHH BOIPOC JJIS IIPOBEPKH 3HAHIIL H
JTBa BOIPOCa IS IIPOBEPKH YMeHHI H HABBIKOB CTYJICHTA).

JI1S TTOATOTOBKH 110 OHIIETY OTBOAUTECS 30 MHHYT.
[Ipu IOATOTOBKE K OTBETY CTYIAECHTY IPEIOCTABILIETCS IPABO ITONB30BAHMS CITPABOYHBIMIL

TaOImHIaMH
[ Ipu rmporepke 1ab0paTOPHOIO 3aJaHH S, OLIEHHBAIOT CSL:
- 3HAHIE ITapaMeTpa;
- TIOCJIEIOBATEIIbHOCTh M PALHOHAIIBHOCTD BEITOITHEHTS.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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CnHcok pekoMeHAYeMOH JIMTEPATYPbI
IlepeyeHb OCHOBHOM JIMT €PATYPbI

JleTanmn MaIMH H OCHOBBI KOHCTpyHpoBaHHS / cocT. B.M. CepOuH ; MHHHCTEPCTBO
obpazopaHHs H HaykH Poccuiickon ®@epepannn, OenepalbHOE TI'OCYIAPCTBEHHOE
aBTOHOMHOEe 00pa30BaTEIbHOE YUPEKIEHHE BBICIIErO IMPO(EeCCHOHATBHOI0 00pa30BaHH
«CeBepo-KaBkasckmii (peiepambHBIi YHHBepcHTET» . — CTaBponons : CKOVY, 2016. — 114

c. . wi. — Pexmm pocryma: mo moanucke. — URL: http://biblioclub.ruw/index. php?

page=book&id=458938
YUubpsxko, M.B. Jletamrn wMammH H OCHOBEI KOHCTPYHPOBAHHMS.  pa3paboTKa

aIeKTpoMexXaHHYeckoro mpuBoga / M.B. UnbOpsaxoB, A.B. Muponor ; CaHKI-
[TeTepOyprckiii rocygapcTBEHHBIH arpapHeIii yYHHBepcHTeT, Kadeapa ITpHKIaIHOM
MeXaHHKH, (PH3HKH H HHKeHepHOH rpadukH. — CaHkT-IletepOypr :CIIOT'AY, 2018. — 52

C. : cXxeM., Wi, Tabn. — Pexmm  gocTyma: II0  ITOJITHCKE. —
URL: http://biblioclub.rw/index. php?page=book&1d=560924

IlepeyeHs JOMOJTHHTEILHOH JIMTEPATYPhL:
JleTany MaIllMH H OCHOBBI KOHCTPYHPOBAaHHA ;| YUeOHHMK 1 OakamaBpoB / [I".M. PorH,
E.A. CamoinoB, H. A. Anekceera u ap.| ; mox pexn. I' M. Pormmnua, E.A. CamoitioBa. -
M.:IOpant, 2012. - 415 c. : un. - (bakamaBp). - Ha yueOnmke rpud: JlomMO. -
BuGmiorp.: c. 401-402. - ISBN 978-5-9916-1664-5
[ITeimomur, A. E. KypcoBoe mpoekTHpoBaHHe JeTaneil ManmH : [yuel.mmocobue] / ALE.
[lerHOmuT. - 2-e H31., epepad. u gor. - Kamnuuurpan : AatapHeId ckas, 2006. - 456 c. :
1. - ISBN 5-7406-0257-2
JleTanmHu MaIlMH H OCHOBBEI KOHCTPYHPOBAHHS. TaOOpPaTOPHBIH ITPaKTHKYM : [16+] / aBT.-
coct. B.M. Cepbun, A.A. ConosbeR , MHHHCTEPCTBO HAYKH M BBICIIETO O0pPa30BaHISI
PO, O@emepalbHOE TOCYHAPCTBEHHOE AaBTOHOMHOe OOpa3oBaTelIbHOE YUPEKICHHE
BeICIIEr0  oOpa3oBaHHsA «CeBepo-KaBkazckuil  (peflepalbHBIH  YHHBEPCHTET». —
Crasporons | CKDY, 2018. — 106 c¢. : wi1.,tadi., cxeM. — PexHM J0CTyIIa: 110 ITOAIIHCKE.
— URL: http://biblioclub.rwindex.php?page=book&i1d=562840
Anpgpee, B.M. /leTanu MaIiiiH # OCHOBEI KOHCTPYHPOBAHHA. KypPCOBOE ITPOEKTHPOBaHIE
- yueOHoe nocodue / B.M. Aumpeen, U.B. IlaBnopa. — Cankr-IletepOypr : Jlans, 2013.
— 352 ¢. — ISBN 978-5-8114-1462-8. — TekcT : 3IeKTPOHHBIH // IeKTPOHHO-
OononmuoreuyHas cucrema «Jlanwsy» : [caiit]. — URL: hitps://e.lanbook.com/book/12956
(maTa oOpamerrt 16.10.2019)
Anpgpee, B.M. /leTanu MaIiiiH # OCHOBEI KOHCTPYHPOBAHHA. KypPCOBOE ITPOEKTHPOBaHIE
- yueOHoe nocodue / B.M. Aumpeen, U.B. IlaBnopa. — Cankr-IletepOypr : Jlans, 2013.
— 352 ¢. — ISBN 978-5-8114-1462-8. — TekcT : 3IeKTPOHHBIH // IeKTPOHHO-
OnonmHoTeyHas cucreMa «Jlauey : [cait]. — URL: https://e.lanbook.com/book/12956

IlepeyeHb pecypcoB HHPOPMAITHOHHO-TEJIEKKOMYHHKANHOHHON ceTH «HTepHeT»,

HEﬂﬁXﬂ,[[HMbIK JJIH OCBOEHHHA THCIIHILIHHbI

1.

OnekTpoHHO-OHOMHoTeyHasa cucTeMa [PRbooks

2. DnekTpoHHas OMOIHMOTEYHAsI CHCTEMA « Y HHBepCHTeTcKas OHOmHoTeKa on-line»
3. DJNeKTPOHHO-OMO/moTeyHasa cucTteMa JIaHb
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3NEKTPOHHOW NOONMCLIO
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