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M 60 Astopbi-coctaButenu [lorexuna JI.H., MusoBanosa JL.P., Jlerkoctyn A.A., 3em-
yenkoB B.C. JlabopaTopublii npakTukym. Yactsb 2. «IIpoekTHpoBaHMe U UCCIed0BaHUE
3y0uaThIiX mepenauy». MeToauveckue yKa3aHUs K BBITIOJHEHHIO JaOOpaTOPHBIX paboT 1o
quciuminHaM « Teopus MexaHu3MoOB U MalnHy, « Texuuueckas mexanuka» (Paznen «Teopus
MallliH U MEXaHWKa MeXaHu3MoBy») — DHrenbc: U3n-so OTU (dumman) CI'TY umenu [ara-
puna FO.A., 2023. — 22 c.

MeTtoauueckue yKa3aHus K BBIIOJIHEHHIO TAOOPATOPHBIX PabOT 3HAKOMST CTY/IEHTOB
C OCHOBAMHM IPOBEJCHMSI KUHEMAaTUYECKOT0 aHaJln3a 3yOuaThIX Mepeiad Kak ¢ HeMOABUKHBI-
MU, TaK U C TOJBUKHBIMU OCSIMH (MULUKINYECKUX), & TAKK€ METOIUKOW H3TOTOBICHHS
ABOJILBEHTHOTO Tpoduiisi 3yoreB. CopepikaT OCHOBHBIC MOHSTHS, TEOPHUIO U METOJUKY BbI-
MOJIHEHUS J1abopaTOpHBIX paboT. PazpaboTaHbl B COOTBETCTBUU C TpeOOBaHUAMHU (henepanb-
HBIX TOCYJAapCTBEHHBIX O00pa30BaTEIbHBIX CTAaHAAPTOB HampaBiieHUN «MalnHoCTpoeHue,
«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOECIeUYeHne MAIIMHOCTPOUTENBHBIX MPOU3BOJCTBY,
«TexHonornvyeckre MalIuHbl 1 000PYI0BAHUEY.
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BBenenue

Jucuunmael «Teopus Mexanu3MoB U MamvH» U «TexHnueckas mexa-
HUKAQ» COAEP’KAT HAy4HbIC OCHOBBI IPOCKTUPOBAHUSA W HCCIEAOBAHMUS MeXa-
HU3MOB M MAIlIMH, SBJISIOTCS TUCLUILUIMHAMU, 00ECIIeUnBaOIMMU (OPMUPOBa-
HUE MPO(ecCHOHATBHBIX KOMMIETCHIUH Yy OyAyIIMX BBIMTYCKHHUKOB TEXHHUYeE-
CKHX HalpaBJICHUI MOArOTOBKH.

[Tpu mOATOTOBKE TaKMX CIEUUATINCTOB HaU0OJIee BAKHBIM SIBIISICTCS] yMe-
HUE MPUMEHATH MOJYyYEHHbIE TEOPETUUECKHE 3HAHUS B MPOLIECCE BBIOJIHEHUS
WHXEHEPHOW Hay4YHO-UCCIIEI0BATENBCKON U TPOEKTHOM pabOTHI.

[TonroroBka CTYAEHTOB B 3TOM HAaINpaBICHUHU OOECIIEUMBAETCS TIIaBHBIM
00pa3oM MPaKTHYECKMMH 3HAHHUAMU W HAaBBIKAMH, TPUOOPETECHHBIMU MPU BHI-
HOJIHEHUH J1a00opaTOpHBIX paboT. PaboTta B maboparopuu npuydaeT CTYJIEHTOB
IIPUMEHATh TEOPETUUECKUE 3HAHUS K PEIICHUIO TPAKTUYECKUX 3a4a4, [IOMOTaeT
BHUKHYTh B (PU3MYECKYIO CYIIHOCTb M3y4YaeMbIX BOIPOCOB, AT HABBIKU IIPO-
BEJICHUS SKCIIEPUMEHTAJIBHBIX UCCIEA0BaHUM.

JlaHHBIE METOIMYECKHUE YKa3aHHUs SIBJISIOTCS BTOPBIMU B IIPEICTaBICHHOM
Kypce jabopatopHbix paboT. OHU coaepaT Tpu JiabopaTopHble pabOTHI, MO-
CBAILEHHbIE MPOEKTUPOBAHUIO U MCCJENIOBAHMIO 3yOUaThIX Iepeaad, 4To CIO-
cOOCTBYET MOJArOTOBKE CTYJCHTOB K U3YUYEHHUIO MEXaHU3MOB I€pe/iay B paMKax
cHenuaibHbIX U NpOo(heCCHOHATBHBIX JUCIUIUIMH.

CryaeHTbl 3HAKOMSTCS C KUHEMAaTHKOW 00pa30BaHUs 3BOJBBEHTHOI'O
npoduns 3yda 3y0yaToro kosieca METOJOM OOKATKH, IIUPOKO MPUMEHSEMbIM
IIPY IPOMBIIIIEHHON 00paboTke 3y0uaTsix Kojec. Jlanee aHanu3upyroTes mioc-
KHE U MPOCTPAHCTBEHHBIE 3y0UaThle MEXAHU3MbI, UCCIETYETCS UX KHHEMATHKA.
AHaIMTUYECKH M SKCIEPUMEHTAIBHO CTYACHTHI OINPEACISIOT IepeNaTOYHbIE
OTHOILIEHUSI MPOCTEHIINX 3yOUaThIX MEXaHU3MOB, PEAYKTOPOB U KOPOOOK CKO-
pOCTEN.

K BbInosiHEHUIO 1a00PATOPHBIX pabOT CTYNEHT AODKEH MPUCTYNaTh MO-
Clie U3yYeHUs! OCHOBHBIX NMOHATUMH, COAEpKAIlMXCs B Hayaje Kaxaou Jabopa-
TOpHON PabOThl. OTYET O BHIMOJHEHUU PAOOTHI 0OPMIIIETCS O YCTAHOBJICH-
HOU (popMe U COMPOBOKAAETCS YCTHOM MPOBEPKOM MOJTYUEHHBIX 3HAHUU.



JlabopaTtopHas pabota Ne 5

BBIYEPYUBAHMUE 3YBBEB 3BOJIBBEHTHOI'O ITPO®UJIA
METOAOM OBKATKHA

Ilenv pabomer. 0O3HaAKOMIICHHE C Hape3aHUEM HYJICBBIX U KOPPUTHPOBAH-
HBIX 3y0YaThIX KOJEC C SBOJBBEHTHBIM MPOQHUIEM, OLIEHKA BIMSHUSI CMEIICHISI
Ha (opMy 3yObeB.

OcCHOBHBIC MOHATHSA

[Tpu u3roToBieHNU 3y0UaThIX KOJEC METOJOM OOKAaTKA MHCTPYMEHT U3-
rOTaBJIMBAETCS JIMOO B BHUJAE 3yO4yaToro Koijieca € 3BOJIBBEHTHBIM MPOQUIEM
3yObeB (1071051K), TMOO B BHUJIE 3yOUATON PEUKHU C MPSAMOJIMHEMHBIMUA MTPOQUIIS-
MU 3yObeB (rpeOeHKa).

[Ipu Hape3aHuu 3y04aToOro Kojieca €ro 3aroTOBKE U MHCTPYMEHTY COO00-
[IAI0T TO OTHOCUTENBHOE JBUXKEHHE, KOTOPOE UMENU Obl OHU, €CJIM Obl HAXO1U-
JUCh B 3auerieHud. WHCTpyMEHT HMEeT JONOJHUTENbHOE BO3BPATHO-
IIOCTYIIATEJIbHOE ABMKEHUE BJIOJIb OCH KOJIECA, BO BPEMS OCYIIECTBIECHUS KOTO-
pOro pexyias KpoMKa HHCTPYMEHTa BBIPE3a€T HAa 3arOTOBKE 3BOJbBEHTHBIN
npoduib 3y0a.

Ha puc.5.1 noka3zana cxema Hape3aHusi 3yObeB METOJAOM OOKAaTKH C TO-
MOILbIO TpeOeHKH. 3aroToBKa | Bpalaercs ¢ yrioBoil CKOPOCTbIO @ U JABUXKET-
Csl TIOCTyIaTEILHO CO CKOPOCThIO V=I; w . I'pebenka Il coBepimaer npmxeHue B
HaIpaBJIeHUM, MEPIEHIUKYISIPHOM IJIOCKOCTH 3aroTOBKH (IJIOCKOCTH YepTe-
xa). [Ipodusib 3yObeB Ha KoJiece MoydyaeTcs, Kak orudarolas K psiay mocieno-
BaTEJbHBIX MOJIOKEHUHN 3yObeB IPeOEHKH Ha 3arOTOBKE.

st Toro, 4ToOBI Hape3aTh H)JIes0e Koleco, HEOOXOAMMO IPeOEHKY ycTa-
HOBUTH TaK, 4TOObI MOJAyJbHAs MpsiMas (IPOXOAUT MOCEpPEeIUHE 3yObeB PEUKH)
OblIa ynajneHa OT LEHTpa 3aroTOBKM Ha PACCTOSTHUE pajnyca JETUTENbHOU
OKPYXHOCTH [, TO €CTh JEIHUTENIbHAs OKPY>KHOCTh 3arOoTOBKH OOKaThIBAJIaCh
0e3 CKOJBXKEHUS M0 MOAYJIBHOM mpsiMoii. Tora Ha Hape3aeMoM KoJiece MoJy-
YaroTCcs 3yObs, TOJIIMHA KOTOPBIX MO JACIUTEIBLHON OKPYXHOCTH OyJIeT paBHa
IIMPUHE BIAIUHBI.

Tak kak mar rpe0eHKH OJJMHAKOB 110 BCEM JIMHUSIM, TapaJijieIbHBIM OCHO-
BaHUIO, TO MPHU HAPE3aHUU 3yObEB JACIUTEIBHYIO OKPY>XKHOCTh MOYHO KaTUTh HE
TOJIBKO TI0O MOJYJIbHOW TIPSIMOM, HO M MO JIO0O0W MpSMOM, MapauieIbHON €il.
[Ipu »TOM Ha 3aroToBKe OYyIyT Hape3aHbl 3yObs C MPABUIBLHBIM OUYepTaHUuEM 00-
KOBBIX TIpoduielt 1o 3BOJILBEHTE, OJJHAKO BUJI 3yObeB OyACT APYTOi.

[TycTh MBI OTOJIBUHYJIM PEHKY OT LIEHTPA 3arOTOBKU KOJIECA HA BETUYUHY
a. Torga npu Hape3aHuH 3yObeB JENUTEIbHAS OKPY>KHOCTb OYyJET KaTUThCS 0e3
CKOJIbXeHus 110 JiuHuu 1-1. Ha puc.5.1 BugHO, 4TO B 3TOM ciy4ae TOJIIUHA 3Y-
0a rpeOCHKU Ha HavyaJbHOW MPsIMOI OyJEeT MEHbIIIE ITUPUHBI BIIaIMHBI. 3HAUUT,



Ha HApe3aeMOM KOJIECe MO JEIUTEIbHOM OKPYXKHOCTU TOJIIHMHA 3y0a Oyner
OoJbllle, YeM MIMpUHA BOAJAMHBI (TaK Kak Mpu oOKaTke 3y0 pelku oOpasyeT Ha
3arOoTOBKE BIIAJIUHY).

3ybuatbie KoJjieca, Hape3aHHbIE METOAOM OOKATKH C yJaJIeHUEeM rpeOeHKU
OT LIEHTPa 3arO0TOBKH, IO CPABHEHUIO C HYJIEBOM YCTAaHOBKOM, IPU KOTOPOH Jie-
JUTENbHAsT OKPYKHOCTh KacaeTcsl MOAYJIbHOW HpPSIMOW, HAa3bIBAKOTCS HOA0MACU-
MeNbHbLIMU KOJlecamu, a JIONOJHUTENIbHOE YJaJleHUe a TPeOCHKU— HOM0MHCU-
MeJIbHbIM CMeujeHuem (co8uzom).
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MoxHo 3anate TpebeHKEe ompuyamenvHoe cmeweHue, T0 eCTh PHUOIH-
3UTh TPEOEHKY K LIEHTPY 3aroTOBKM [0 CPAaBHEHMIO C HYJIEBOM ycTaHOBKOH. To-
Ir7la TaK)Ke Ha 3arOTOBKE OyAET Hape3aHO IIeJI0e YHUCIIOo 3yObeB ¢ OYepTaHUEM UX
6okoBoro npoduiis mo 3BoasBeHTe. OHAKO B 9TOM Clydyae TOJIIUHA 3yOa 1o
JIETUTEIIbHON OKPY>KHOCTU OyJIeT MEHbIlIe IMPUHBI BIAAuHBI. Takoe Koieco
HA3bIBACTCSI OMPUYAMETbHBIM.

OTHoIIeHNEe CMENIEHNS K MOJYJIFO Ha3bIBACTCS KO3 huyuenmom cmeuje-

a
HUsl (OMHOCUMENbHBIM CO8U20M) U 0O003HAYACTCS: X = o

N3roroBiieHrE MOJOXKUTEIbHBIX U OTPULIATENIBHBIX KOJIEC (TaK Ha3bIBae-
MBIX KOPPUSUPOBAHHBIX) TIPOU3BOAUTCS C IETBI0 YBEIMYCHUS IPOYHOCTH 3yOb-
eB (ycTpaHeHue mojipe3a mpoduisi Majioro Kojieca), YMEHBIICHHST HAanOOIbIITIX
3HAUYCHUN yAEIBHOTO CKOJIBKECHHS, YMEHBIIICHUS radapuToB niepenayun (mpume-
HEHHE KOJIEC C MaJILIM YHCIIOM 3yOheB), MOTYUYCHHS 3aJaHHOTO MEXIIEHTPOBOIO
paccrosiausi. KoppurupoBaHHbIE KoJjieca MOTYT OBITh BBEJCHBI B CICIUICHHE
MEXKTy cOOOM U ¢ HYJIEBBIMU KOJIECAMHU.



Berpeuarores cnenyromue 3auerieHns. Hynesas nepegada: oqHO KoJieco
IIOJIOKUATENIBHOE, a IPYyro€ OTPULATEIIBHOE C PAaBHBIM II0 BEJIMYMHE CIBUIOM,
1100 oba HyneBbIX Koseca. [lonoxkuTenbHas mepeaaya: 0JlHO HyJI€BOE KOJIeco, a
Jpyroe TMOJOXHUTEIbHOE, JINOO MOJOKUTEIBHOE KOJIECO C OTPULIATEIbHBIM, HO
CyMMa CABHTa MOJIOKUTENbHA. OCTanbHbIe KOMOWHAIIUN BCTPEYAIOTCS PEAKO.

3anaHue 1abopaTopHOi pabOTHI MpeAyCMaTPUBAET pacdyeT KOJIEC C YHC-
JoM 3yObeB MEHee cemHaoyamu. BHavane BbIYEpUMBAECTCS HYJIEBOE KOJIECO U
pPacCUMTBIBAIOTCSA €r0 IapaMmeTpbl. YCTaHABIMBACTCA HAJIWYUE IOAPE3aHU
HOXKM 3y0a. Omnpezensercss cMmenieHue (aOCOJIIOTHBIN CABUT) PEXYLIEr0 HH-
CTPYMEHTA, HEOOXOIMMOE JJIsl YCTPaHEHUs MOJApPEe3aHus, U MPOU3BOJIUTCS pac-
4eT U BbIYEPUMBAHUE KOPPUTMPOBAHHOIO Kousieca. Ilocie 3Toro paccunThIBaroT-
Csl MOHTaXHbIE pa3Mepbl COOPKU HYJIEBOrO U KOPPUTHPOBAHHOTO KOJIEC U BBI-
YEPUYMBAETCS UX 3ALECIUICHUE.

OO6muit Buj 1a00paTOpHOI YCTAaHOBKHU MpejicTaBieH Ha puc.5.2. Ha oc-
HOBaHME 4 YCTaHOBJICHBI IUCK U perKa. J[MCK COCTOUT M3 ABYX YaCTEU: BEpXHEU
4acTu 9, NpencTaBisIonie co0oil Kpyr ¢ IMaMeTpOM, PaBHBIM JUAMETPy 3aro-
TOBKH KOJIECA, U HUKHEN 8, Kpyra JIMaMeTpOM, PABHBIM JUAMETPY JCIUTEIbHON
OKpyx)HOCTH. O0a KpyTa )KeCTKO COETMHEHBI MEKy COOOM M MOTYT BpallaThCs
Ha OCH, YKPEIUICHHOW Ha OCHOBaHUM 4.
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Peiika 5 coBMecTHO co mikanamu 1 u 13, nnankoit 10 u 3axBatamu 3 u 12
MOKET MepeMeIlaThcs MOCTyNnaTeNbHO B Hanpasistomux 14. Bpamenue quckos
8 1 9 u moctynaTeabHOE NMepeMenIeHue peku 5 Mexay coOOM CBA3aHbl: B OTHO-



CUTENILHOM JABMXEHHU KPYT § (IenuTeabHasi OKPYKHOCTh) 0€3 CKOJIbKEHUs 00-
KaTbIBaeTcsd Mo pedpy 1uiaHku 10, ¢ KOTOpBIM COBMAJAET ACIUTEIbHAS MpsMas
peiiku. OOKaTbIBaHUE 0€3 CKOJIBKEHHSI JOCTUIaeTCs MPH MOMOIIM HATSKEHUS
CTaJIbHOW MTPOBOJIOKHU 11 3KCLIEHTPUKOBBIM MEXaHU3MOM.

CoBMeCTHOE JIBJKEHHE PEUKH M JIHCKA OCYIIECTBISAETCA NPHU MOMOIIU
1IapOBOI'0 XParoBOro MEXaHU3Ma, IPUBOSAIIETOCS B JEUCTBUE OT ppiyara 16.

[ToMmuMO IBW)KEHMSI B HANPaBILIIOLNIMX PEMKa 5 MOXKET IEepeMeIaThCs
TaKk)Ke B MEPIEHAUKYJISIPHOM HAlpaBICHUH, TPUOIMKASACH K LIEHTPY 3arOTOBKH
WIM YJAJsAACh OT HEro. DTUM IEPEABHIKECHUEM PENKY MOXXHO YCTaHOBUTH TaK,
YTO JAEJIUTEIBHON OKPY>KHOCTH OyAET KacaTbCs U KaTUThCA 1O HEM 0e3 CKOJib-
KEHUS JIt00ast HavanbHas npsiMas peiku. llepemenieHre peiiku OTCUUTHIBAETCS
no mkaiam 1 u 13 u ¢pukcupyercs Bunramu 17.

[TocTpoeHue 3yOheB ABOJIBLBEHTHOTO NIpoduiis Ha MpUOOpe JeaeTcs clie-
nyroumm oopazoM. Ha nuck 9 HaknaaplBaeTcst Ha TP UTJIbI KPYT U3 YEPTEAKHOM
OyMaru ¢ IMaMeTpoM, PaBHBIM JUAMETPY 3arOTOBKH Kojeca. byMaxHbI KpyT
IIPOYHO NMPUKUMAETCA K JUCKY KPBIIIKON 7, IPUBUHYMBAEMON BUHTOM 6. Peiika
5 oTBOAUTCA B KpaiiHee mpaBoe nosoxenue. Kapannamom Ha OyMaxHOM KpyTe
IPOYEPUMBAIOT KOHTYp 3yObEB PEHKH, CTapasiCh BO3MOXKHO OJIM)KE MOCTaBUTH
ocTpHe KapaHjauia K rpaHsm 3yoneB. [lepenBurator peiiky (a BMecTe ¢ Heil mo-
BOPAYMBAETCs M 3arOTOBKA) BJIEBO HA OJIMH LIar XparoBOro YCTPOHCTBA U BHOBb
BBIUEPUMBAIOT KOHTYp 3yObeB peiiku. Tak mpogomkaroT 10 TeX Mmop, oka perka
5 He mpuUIET B KpaliHee JIEBOE MOJIOKEHUE, a Ha OYMa)KHOM Kpyre He OyJeT mo-
Jdy4yeH (Kak orudaromias K pa3HbIM MOJOXKEHUSIM 3yObeB pEiiKu) KOHTYp JBYX-
TpeX 3yObeB.

Ecnau Ha mpubope nenurtenbHas OKPYKHOCTh OOKaThIBAJIach MO MOAYJIb-
HOU IpsIMOM, TO MOMy4aroT 3yObsi HYJIEBOIO KoJieca C MOJAPE30M y OCHOBAHMS,
TaK KakK YUCJO 3yObeB Ha KOJIECE MEHBIIE CEMHAALIATH.

IHopsinok BbINOIHEHHS PAadOTHI

=

N3yuuTh yCTPOMCTBO 1JAOOPATOPHOM YCTAHOBKH.
2. 3aJaHHbIC BEJIMYUHBI:

- IUaMETp 3aroToBKH d; , MM;

- IMaMeTp IeIUTEIbHON OKPYKHOCTH d;, MM;

- MOZAYJIb PEUKU M , MM;

- yroa npoduis «,, rpa.

3. IloaroroBuTh OyMaXkHBIN KPYyr OUAMETPOM, PaBHBIM 3a/laHHOMY AHAMETPY
3aroTOBKH d,.

4. YKpenuTh Kpyr Ha yCTaHOBKY. HauepTUTh OKpYKHOCTbh THAMETPOM, PABHBIM
3aJlaHHOMY JlenuTebHOMY nuameTpy d,. Peliky mepeBectu B kpaiiHee mpaBoe
MOJIO’KEHUE, KapaHAallloM Ha 3aroToBKe (OyMa)kHOM Kpyre) OuepTUTh Mpo-
bub Tpex 3yObeB HYJIEBOTO KoJieca.

5. Paccunrats 1151 HyJI€BOTO KOJeca:



dy .
- YuCJo 3yOheB KoJieca z = ——;
m

- JIMaMeTp OCHOBHOM OKPYXHOCTH d, =d , cosa,,
IJ€ O, - YIOJI 3aleIUICHUs, paBHBIA 20°;

- [Iar 3aleruieHus t =zm,
- IIar 1o OCHOBHOM OKPYXHOCTH t, =t cosa,;

. t
- TOJIIHNHa 3y6a IO ACIIUTCIIbBHOMU OKPYKHOCTHU S = E ;

- U3MepeHHas TOJIIMHA 3y0a M0 AeTUTEIbHON OKPYKHOCTH;

o t
- TOJIIMHA 3y0a 0 OCHOBHOM OKPY>XHOCTHU S, = Eb;

- W3MEpEeHHAas TOJIIMHA 3y0a M0 OCHOBHOW OKPYKHOCTH.

6. BeraucauTh BETWYMHY OTHOCUTEIBHOTO CIBHUTA X I H30C)KAHMS TTOIpE3a U
BEJIMYMHY a0COFOTHOTO CJIBUTA PEUKHU.

71-12

17

o o 1
KoaddurmenT koppekunu (OTHOCUTEIbHBIN CIBUT PEIKU) x =

AOCOTIOTHBIN CIBUT PEUKH a = Mx

7. OcBoOoxast BUHTHI 17, epeIBUHYTh PEUKY OT OCH 3aTOTOBKH Ha BEJTUYHHY
paccyuTaHHOTO abCOMOTHOTO cABUTa. [I0BOpOTOM PyKOSITKH 2 BIEBO JI0 OT-
Ka3a OCBOOOJIUTH JUCK ¢ OyMa)KHbIM KPYroM, MOBEPHYTh MX MPUMEPHO HA
180° oTHOCHTENHbHO HEMOABMXHOU peliku. [lepeBenst pykoaTKy 2 B mpaBoe
MOJIO’KEHHE, CBS3aTh JBI)KCHUE PEHKH W AucKa. BeruepTuth nBa-Tpu 3y0a
KOPPUTHPOBAHHOIO KOJIECA.

8. OmpenenuTh 11 KOPPUTHPOBAHHOTO KOJIeca:

1
- ToNImMHA 3y0a 110 AENUTENBEHOM OKPYKHOCTH O = > mm+2mx -9 ;

- HW3MEpEeHHas TOJIIKMHA 3y0a 1Mo JEIUTEIbHON OKPY>KHOCTH.
9. Hapeszarp 3y0uaToe KOJECO C BEIMYMHOM aOCOIIOTHOTO CMEIICHUS
a =10 mm.

Bbmepuueauue J60/1b6EHMHO20 3aUeNnI1eHUA

Ha kanbke BIUEPTUTH B MaciITade cxemy 3alerieHus kojiec (puc.5.3):

-OTJIOKUTh MEKIIEHTPOBOE paccTosiHne A=010;

-IIPOBECTH JIMHUIO, COEAUHSIONIYIO HEeHTPbI O1 1 Oy;

-U3 LIEHTPOB NMPOBECTH OCHOBHBIE OKPY>KHOCTHU KOJIEC;

-IIPOBECTH BHYTPEHHIOIO KACAaTEIbHYIO K OCHOBHBIM OKPYXHOCTSIM, OTME-
TUTh TOYKM Kacanus K u L , a Ha nmuaun 0107, cOeMHSIIONICH IEHTPhl KOJIeC,
MOJIIOC 3aneruieHus P;

-TI0J] KAJIbKY TO/JIOKHUTH 3aroToBKY ¢ 1eHTpoM O1. Bokpyr 3TOT0 11eHTpa
3aroTOBKY TOBEPHYThH TaK, YTOOBI OJWH U3 Mpoduieit 3yda HyIeBOro koseca
coBnai ¢ Toukoil P. Heobxoaumo ciienuts 3a TeéM, YTOOBI HOpMaJTb K TPOdUITo
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B 9TOM TOuKe coBmana ¢ nuauen KL. [lepexonupoBats 3yObst HyJI€BOTO KOjieca B
ATOM TOJIOKEHUH KapaHJallloM Ha KaJIbKY;

-IIEHTP 3arOTOBKHM COBMECTUTH C 1eHTpoM O, u, Bpaimiasi 3aroTOBKY BO-
KpyT 3TOTO IEHTpa K Touke P, moaBecTy mpodrib 3y6a KOppUTHPOBAHHOTO KO-
jeca Tak, 4ToObl OH BOIIEN B 3allelieHHe ¢ 3yOoM HyJeBoro koieca. [lepeko-
MUPOBATh Ha KaIbKYy 3yObsi KOPPUTMPOBAHHOTO KOJIECA;

-OTMETUTh TOYKU A U B TeopeTnyeckol JMHUM 3alEIICHUSI C OKPYXKHO-
CTSIMU BBICTYTIOB KoJieC, JInHUSI AB— neficTBUTENbHAS TMHUS 3alICTUICHUS;

-OMpeenTh paboune ydacTku mpodumeil 3yObeB, IpoOBOAsS IyTH paany-
camu O1A u O2B. C Hauanom (Touka A) u KOHIIOM (Touka B) 3anernienus coB-
MECTUTh OJUH U3 TIpoduieli 3y06a 1 OTMETUTH TOYKH MEPECEUCHHS €r0 C OCHOB-
HOU okpyx)HOCThIO (Toukn C u D). lyra CD— nyra 3auensieHust o OCHOBHOM

CD AB
OKPYXXHOCTH. Bbrurcuts Kod3pUIuenT nepekpoitus € = t_ = t_
b b

BoruepueHHyio cxemy 3allelJIeHUs U 3aroToBKY (OYMaKHBIN KpyT) MpU-

JIOKUTH K OTYETY 0 JIabopaTopHOi padoTe.

4
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dopma oT4yera

HazBanue nabopaTtopHoil pabOTHI.

[enb mabopatopHoit pabOTHI.

Kpatkue TeopeTudeckue cBeICHUsI.
DKCcnepuMeHTaAIbHAS YaCTh.

3aaHHbIe BEJIUYHUHBI.

PacueTsl [17151 HYJIEBOTO U KOPPUTUPOBAHHOTO KOJIEC.
UepTek HBOJIBBEHTHOTO 3alICTIJICHUS HA KaJIbKe.
BriBOaLI.

JlaGopaTtopHas pabota Ne 6

KUHEMATHUYECKUI AHAJIN3 3YBUATHIX IIEPEJIAY
C HEITIOABU KXHBIMHU OCSAMHU

Ienv pabompl. onpeeIeHUE TEPEIATOUYHBIX OTHOIIEHUN MEXAHU3MOB,
COCTaBJICHHBIX U3 HECKOJIbKUX 3y0UaThIX Map ¢ HEMOABUKHBIMU OCSIMHU.

OcCHOBHbBIC MOHATHSA

[lepenatouHo€ OTHOIIEHHUE OTACIBHON 3y04aToi mapbl paBHO:

TJI€ Z1 ¥ Zp- 4ynciia 3yObeB BEAYIIETO U BEIOMOTO KOJIeC.
B ciyuae uepBsiuHoii nepenaun (puc.6.1) yepes Z; 0003HAYAOT YUCIIO 3a-
XOJIOB YEPBSIKa, a 4epe3 Zp— YUCIIO0 3yObeB UEPBAYHOTO KOJIeca.

qepBH‘[HOG KQOJISCO

{277 s
ol I e
;) ws
a2 =
\-/ Ueprsk

Puc.6.1
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[lepenaTouHoe OTHOIIEHHE 3yOuaToOd Mmapbl C BHEIIHUM 3allCILICHHEM
(puc.6.2) umeer 3HaK «KMUHYC», TaK KaKk BeIyIIee U BeIOMOE KOJieca BpaIllatoTCs
B MPOTHBOIOJIOXHBIX HAMPABJICHUSAX, IEPEAATOUHOE OTHOIIECHUE MAPHI C BHYT-
PEHHUM 3anerieHreM (puc.6.3) — 3HaK «IUTIOCY.

Puc.6.2 Puc.6.3

B ciny4ae peeuHoro 3auemenus (puc.6.4) BpaiiaTenbHOE ABHKEHHE KO-
jeca ¢ YIJIOBOM CKOPOCTBIO () IIPe0oOpasyercs B IOCTYIATENbHOE JBUKEHUE
peliku co ckopocteio V=I, @,

rae I, — paJnyc Ha4aabHOM OKPYKHOCTH KOJIECa;
M— MOZyJIb 3aLCIUICHUS.

[Ipn moBopoTe Kozneca Ha yrod, paBHbIM 360°, peiika mpoABHUraeTcs Ha
BenuumHy mara U= 7M.

Ha puc.6.5 nokazana koHu4eckas 3yo4aTas napa.

N

N

Penka 3 ' E

Puc.6.4 Puc.6.5

I[J'Iﬂ MMOJIY4YCHUA OOIBIINX NePpCaaTOYHbIX OTHOILICHUH IIPUMCHAIOT CO-
CANHCHUA 3Y6"IaTBIX KOJICC.

13



Ilocneoosamenvhoe coedunenue. Ha mpoMeKyTOUHBIX BajlaX UMEETCS IO

nBa Kojeca (puc.6.6). O0miee nepeaaTroyHoe OTHOUIEHHE logy, MOCIEN0BATENb-
HOT'O COEIMHEHMS PaBHO MPOU3BEICHUIO OTACJIBHBIX 3y0UaThIX IMap, TO €CTh

| o=, ===, iy
06wy 14 12 "23 '34,
@,
L e L,. w,  1,. o 1,
rae ly=— ="y =—"=""ly=—7="".
w, Z 2 Z, w, Zg

Yepes uncina 3yObeB Kojiec o0IIee nepeiaTouHOe OTHOIICHHUE TIOCIeI0Ba-

TEIFHOTO COCTUHEHUSI BRIPAKACTCS CIICAYIOIIUM 00pa3oM:

i =i, =(-1f 2l

ooy 14 Zl 2.2 2.3
31ech B YHCIHTENe— MPOU3BEICHUE YUCET 3yObeB BEOMBIX KOJIEC, a B 3HAMe-
HaTeJie— BeIyIUX Kojec. 3HaK OOIIETo MepeaaTouHOr0 OTHOIICHHS 3aBUCUT OT
yricna K map BHEIIHETo 3aleruIeHus: TIPU YeTHOM 4Hciie K— «IITrocy, mpu HeveT-
HOM 4YHcIe K— «MUHYCY.

W, / Ws %f

Puc.6.6
Psoosoe coedunenue konec. Ha mpomMexxyTOUHBIX BaJlax PacIolokKeHO Mo

oJIHOMY KoJiecy (puc.6.7). O01iee nepesaTouHoe OTHOIIEHUE PSJIOBOIO COEIU-
HEHUS PaBHO:

14



. (0] K Z4
h,=—= (_ 1) _

w, Z,
TO €CTb Hepe,uaTotIHoe OTHOILICHUC paBHO 06paTHOMy OTHOUIICHHUIO YHUCCJI 3Y6B-
CB KpaﬁHHX KOJICC U HC 3aBHUCUT OT 4HUCJIA BY6BCB HpOMe)KYTO‘-IHBIX KOJIEC, KO-
Topre Ha3bIBAIOTC napas’umelMu.

Io6u4 = y

4

HapaBI'ITHLIe KOJIECa

Puc.6.7

PsanoBoe coenrHeHre TPUMEHSIOT JIJIsi COSMHEHUS BAJIOB, OTCTOSIIIIUX Ha
00JBIIIOE PACCTOSIHUE NIPYT OT Jpyra, TUOO JUIsi U3MEHEHHs HamlpaBleHUS Bpa-
IICHHUS BEIOMOTO Baja.

JIsl CTYTIeHYaTOTO M3MEHEHHsI TIePeaTOYHOTO OTHOIICHUS MPUMEHSIOT
kopooxu ckopocmeti (puc.6.8). Ilpu nepemenieHun 610Ka MIECTEPEH, MOCAKEH-
HOTO Ha CKOJIB3SIIIYIO IITOHKY, BJIOJIb Baja | B 3alemieHre BCTyHaroT MOMapHO
KoJieca Z1-Z2, Z3-Z4 WU Z5-Zs. B 3aBUCHMOCTH OT 3TOTO MOTYT OBITH IOTYYEHBI
CIIEyIOIIKe TIepeIaTOYHbIe OTHOIICHUS:

-1 __é.ill _—ﬂ.i"' __i
e oy oy .
Z, Z, Zs
bBiaok mecrepeH
-3
1 /
4 /5
s I —— bed T
- V7772
2 1°
L~
vz | 744 7,’
* X T
777 \\4
Puc.6.8
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Benuunna o01miero nepegaToyHOr0 OTHOIICHHUS MOKET OBbITh OMpezesieHa
OTBITHBIM ITyTeM. JIJi1 3TOro MenoM HAaHOCAT OTMETKU Ha BEAYIIUN U BEIOMBIi
BaJbl, a TaKkXke Ha Kopryc. [loBepHyB Bemymmii Bajd Ha HECKOJIBKO OOOPOTOB,
MOJICYUTHIBAIOT YUCIO 000pPOTOB BeAOMOTO Baja. Hampumep, ecnu nmpu moBopo-
TE€ BEIyIIEro Baja Ha 6 000pOTOB, BEIOMBIN Bal caenan 7 000poToB, TO oliiee

HepeaaTouHoe OTHOMEHHE losy =

1. CocTaBUTh KHHEMATUYECKYIO CXEMY MEXaHHU3MA.

6

7

IMopsaok BeINOJTHEHUS] pa0OTHI

2.Iloacuntath 4nuciao 3yObeB KoJiec, JaHHbIE 3aHECTH B Ta0IuUIy 6.1.

Tabmuma 6.1

Ne xoneca

Yucno 3yObeB Z

3.IloxcunTtarh oOIIee mepeaaTOYHOE OTHOIIEHHEe MexaHu3Mma. Eciu u3y-
JaeTcs KOpoOKa CKOPOCTEH, MOJICYUTATh BCE NepeaaTOUYHbIC OTHOIICHUS, COOT-
BETCTBYIOIIIHUE PA3TMYHBIM TOJIOKEHUSIM IIecTepeH. Pe3ynbpTaThl pacueToB 3aHe-
CTH B Ta0uILy 6.2.

Tabmnura 6.2
Tabania HaOIrOJeHUI
Ne ckopo- | Popmyna ne- | Beruucinennoe | Yuciao 060poToB ITepenaTtou-
CTH peaaToyHoro | nepeAaTodHoe | Begymee | Bemomoe | HOe OTHO-
OTHOILIEHUS OTHOLIEHHUE KOJIECO | KOJIECO HICHUE
1
2
3
OO6paTHbIii
X0n

4.IIpoBepuTh MOJyYEHHBIE PE3YJIbTATHI ONBITHBIM IYTEM, ITPOBOPAUYMNBAS

MCXaHH3M.

dopmMa oTyeTa

HasBanue nabopatopHoii paboThI.
[enp naGopatopHoit pabOTHI.
Kpatkue TeopeTndeckue cBeaeHusI.
DKcnepuMeHTaIbHAs 4acTh.
KunemaTtudeckas cxema MeXaHu3Ma.
CBojiHbIE TAOTUITBI OTYETA.
BriBoibI.
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JlaGopaTtopHas pabota Ne 7

KWHEMATHUYECKHN AHAJIN3 3YBUATBIX IIEPEJAY
C NIOABUKHBIMU OCAMHU IINIUKINYECKHUX)

lle./lb paﬁombl: OIIPCACIICHUC TICPCAATOYHLBIX OTHOILICHUH MCXaHHN3MOB,
COCTAaBJICHHBIX M3 HCCKOJIBKHX 3}76anle map € NMOABHIKHBIMU OCAMH, OIIPCIC-
JICHUC IICPCAATOYHBIX OTHOIIICHUU OTACJIBbHBIX CTYHGHGﬁ N MCXaHHN3Ma B IICJIOM.

OcCHOBHBIC MOHATHSA

K 3yOuaTbiM MexaHU3MaM C MOJBM>KHBIMU OCSMH OTHOCSITCSL nIaHemap-
Hble 3y0uaThle MEXaHU3MbI (C OJHON CTENEeHbIO CBOOOJBI) U OJupgepenyuas-
Hble 3yOuaTble MEXaHU3Mbl (C AByMs cTeneHsMu cBoOozsl). Ha puc.7.1 mpen-
CTaBJI€Ha OJJHA U3 BO3MOXKHBIX CXeM AU(PPHepeHInaIbHOr0 MEXaHU3Ma.

I <3
I
.—-—-——/ ]
~
2 /
Lifises 7
/’L 777777 7T
2, /
Tr
Puc.7.1

CooTHOIIIEHNE MEXy YTJIIOBBIMU CKOPOCTAMH 3yOYaThIX KOJIEC U 600uU-
nom mudPepeHImaIbHOr0 MeXaHu3Ma onpeaenserca Gopmyioi:
() _ O~ O,

H

o, -, (7.1)

H

I13

WNHIeke «H» yKa3bIBaeT, YTO B JAHHOM CJIy4dae BOAWIIO SIBJISIETCS] HETOBUKHBIM
3BE€HOM, |-Beayuiee 3B€HO, 3-BEJOMOE 3BEHO.

Ecnu koseco zz 3akpenuTh HEMOJBHKHO, TO MbI IMOJYYHM IJIaHETAPHBIN
MexaHusM. [lepegatounoe oTHomIeHHE OT 3yOUaTOrO Kojieca Z; K BOAMITY Iijia-
HETApHOTO MEXaHU3Ma OTpeesieTcs: GOPMYIIOi:

@ 1 (7.2)

IlH
I[J'ISI rmoacueTra KUHETUUYECKOU 3HCpFI/II/I MEXaHHu3Ma, BBI60pa ITOAIINITHHU -
KOB IIPU IPOEKTUPOBAHUU TUIAHETAPHBIX MEXAHU3MOB HEOOXOJUMO 3HATH yTIIO0-

17



BYIO CKOPOCTb camennumos. [I0CKOIbKYy CKOpOCTh BEAYILIErO 3BEHA Z1 3aJlaHa U
CKOPOCTbH BOJAMIJIAa MOKET OBITH OTpe/eieHa ¢ UCToIb3oBaHuEM (Gopmyibl (7.2),
JUISL OTIpENIeTICHHsI YTIIOBOM CKOPOCTH caTeuIuTa He0OX0IMMO 3HATH MepeaTou-
HOE OTHOIIEHHE OT LIEHTPAJIBHOIO KOJeca Z1 K CaTeJUIUTy WM OT BOJWiIA K ca-
TEJUIATY:
@ _o (7.3)
12 .
W,

Pa3zienuB uncnuTenb U 3HAMEHATENh MpaBoil yactu BbipakeHus (7.3) Ha

Wy, TOITYYUM:

1-%
i12(3) _O o, _ |1H(:) _ 1__'1{; _ Z
Oy Gy 1y, 1-1y 145"
Z,
Torga MOKHO OIPENEIUTE YITIOBYIO CKOPOCTh CATEIIJINTA:
1
@, =W 5y .

3

[Ipu ompeneneHuy MepeaaToOuyHOro OTHOUIEHUS pedyKmopa HeoO0X0IUMO
pa3ACINTh €ro MEXaHW3M Ha OT/eNIbHbIC cTyIeHH. [Ipexe Bcero, cieayer Bbl-
JEUTh TUTAHETAPHYIO CTYIIEHb, UMES B BHJY, YTO B TUTAHETAPHYIO CTYIIEHb BXO-
JISAT BOAWIIO, CATEITUTHI U JIBA IIEHTPATBHBIX 3y0UaThIX KoJjeca.

[TnaneTtapubpie u quddepeHnraTbHbIe MEXaHU3MBI TTIOUYTH HUKOT/Aa HE JIe-
JIAIOTCSI C OJHHUM CaTEIIUTOM, OOBIYHO CATEJUIMTOB, BXOAIIMX B 3all€IlJICHHE C
OJTHUMH W TEMH K€ ICHTPATbLHBIMH KOJIECAMHU, HECKOJBKO. DTO JENaeTCs IS
YMEHBIIICHUST CHJI WHEPITUH U PA3rPy3KH 3yOUaThIX KOJIEC MEXaHWU3Ma, YMEHb-
IIICHUST MOJTYJIS 3alleTIICHUS U OOITUX radapuTOB PEAYKTOpa.

[Ipu onpeneneHun yucia cTeneHeld CBOOOBI ClieyeT UMETh B BUJY, UYTO
BCE J100aBOYHBIC CATEIUIUTHI (OOJIBIIIE OTHOTO) SBJISIIOTCS ITACCUBHBIMH CBSI3SMH.

IHopsinok BbINOJIHEHHS PadOThI

1.CocTaBUTh KHHEMATUYECKYIO CXEMY PEIYKTOpA.

2.IlponymepoBath Bce 3yOuarble Koseca peaykropa (Zi, Zz, Zz U T.A.),
HauWHasi OT Beayllero kojeca. Eciin Ha OJTHOW OCH 3aKpEIJIEHO ABA KoJyieca, TO
000MM MPUCBAMBAETCS OJIMH U TOT K€ HOMEP (TaK KaK y 3THUX KOJEC OJHA U Ta
K€ yIJIOBasg CKOPOCTh), OJHAKO OoJiee y/lajJeHHOE OT BEIyIIEro Kojeca OTMeya-
€TCS IUTPUXOM, HALIPUMED, Z7 .

3.IlogcunTtarh ynciao 3yObeB KaXX10ro Kojieca, 3aHecTu B Tadnuiy 7.1.

Tabmuma 7.1

Ne koneca

Uwncno 3yOneB Z
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4.TToacunTaTh YHCIIO MOJABMKHBIX 3BEHBEB N, YHCIIO HHU3IINX KHHEMATH-

YEeCKHX Iap ISITOTrO Kilacca ps U YETBEPTOro Kiiacca ps. OnpenenuTsh YUCio CTe-
neHel cBo00 bl MexaHu3Ma 1o popmyiie YeOnimiesa:
W =3n-2p;—p,.

5.Pa3nenuth peaykTop Ha CTYIEHH, YCTAaHOBHUTb pacueTHbIC (HOPMYIIbI
JUISL OTIpE/IeNICHUs ME€PENaTOUHbIX OTHOLIEHUI OTIEIbHBIX CTYIEHEH U BBIUMC-
JUTh UX NEepeaaTOYHbIe OTHOLIEHHUS, a TaKXkKe oOlIee NepeJaTOYHOE OTHOLLIEHUE
penykropa (Tabiuma 7.2).

Tadmuma 7.2
No cry- ®dopwmyna rie- | Beruucnennoe | O61iee nepenatoyHoe OTHOIICHHUE
[IEHU PEAaTOYHOTO | IepeAaTOYHOE penykropa i,

OTHOLICHMUA OTHOILICHUEC

6. BB#CINTE TIepeaTOYHbIe OTHONIICHHS OT BOJWJIA K CATE/UIUTY U OT
IIEHTPAIBHOTO KoJieca K caTeyuuTy. OTBITHBIM ITyTEM OTPEASIUTh TIEpeaaToy-
HOE OTHOIIEHUE peAaykTopa (Tabnuua 7.3), MOJCUUTAB YHUCIO OOOPOTOB BEAY-
IIEro KoJjeca, COOTBETCTBYIOIIETO OJJHOMY 000pPOTY BEIOMOTO KoJjieca (BOauia).
[Ipyn OosblIMX MepeAaTOYHBIX OTHOIICHHUSX PEAYKTOpa ONBITHYIO MPOBEPKY
MO>KHO CJIeNaTh JIJIsl HEMOJIHOTO 000pOTa BEJOMOTO KoJieca.

Tabmuma 7.3

[Tepenatounoe otHo- |I[lepegaTounoe oTHomenue | OOIIEe IEPEIaTOYHOE OTHO-
[LICHUE OT BOJMJIA K Ca-| OT LICHTPAIBHOTO KOJIECA | mIeHue PeLyKTopa Ip, ompe-

TEJUIATY |2 K caresuiuTy 112 JICJICHHOE OMBITHBIM TYTEM

dopmMma oTyeTa

Ha3Banue nabopatopHoii paboTEHI.
[enb nabopatopHoit pabOTHI.
Kpatkue TeopeTuueckue cBeeHUs.
DKCNEPUMEHTAIbHAS YacTh.
KunemaTtuueckas cxema MexaHu3Ma.
Pacuetsl.

BriBoibI.
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Cnmcok pekoMeH1yeMOoi JIUTepaTyphbl

1. Teopus MexaHU3MOB M MalIUH: YYEOHUK ISl CTY/. YUPEXKIECHUN BBICIIL
npod. oopazoBanus / M. 3. Konosckuii, A. H. Esrpados [u ap.]. - 4-e uzn., ne-
pepad. - M. : Uznatensmiuii nieHTp "Axagemus”, 2013. - 560 c. : . ; 21 cwm. -
(bakanaBpuar). - bubmuorp.: c. 548 (17 Ha3B.). - PekomenngoBano YueOHO-
METOJMYECKIM OO0BEIMHEHUEM TI0 YHUBEPCUTETCKOMY IMOJTUTEXHUYECKOMY 00-
pa3zoBaHu1o. (3 3K3.)

2.  Tumodeen I'. A. Teopust MexaHU3MOB U MallluH : yued. mocobue / I'. A.
Tumodees. - 2-e u3z., nepepad. u mom. - M. : Uzn-Bo IOpaiit : U] FOpaii,
2012. - 351 c. : un. ; 21 cwm. - (bakanaBp. bazoBsiit kypc). - Homymeno YMO (5
9K3.)

3. Ky3neno H.K. Teopusi MexaHM3MOB M MalllvMH [DJIEKTPOHHBIA pecypc]:
yueOHoe mocobue/ KysneroB H.K.— DnexTpoH. TekcTtoBble aaHHble.— Hp-
KyTcK: VIpKyTCKuil Tocy1apCTBEHHBIN TeXHUUECKUil yHuBepcuret, 2014.— 104
c.— Pexwum nocryna: http://www.iprbookshop.ru/23076.— 9bC «IPRbooks»

4, Kunnnkuit S.T. Texuuueckas mexanuka. Kaura 3. OCHOBBI TeOpuu Me-
XaHW3MOB M MalllMH [DJNEKTPOHHBIN pecypc]: ydueOHoe mocobue/ Kunuikuii
S1.T.— DaekTpoH. TeKCTOBBIC maHHbIe.— M.: MammHoctpoenue, 2012.— 104
c.— Pexwum gocrtyna: http://www.iprbookshop.ru/18545.— 9bC «IPRbooks».

S. Caiir kadenps! « Texuuueckas pusuka 1 HHOOPMAIMOHHBIE TEXHOJIOTHI
OTU CI'TY umenu [arapuna FO.A. http://tfi.sstu.ru

6. Caiit xadenpsl «OCHOBBI MPOEKTHpPOBaHUS MamuH» FOxHO-Ypanbckoro
rocynapcTBeHHoOro yuusepcureta (1. Yenssounck) http://www/cnit/susu/ac/ru)

7.  eLibrary.ru — snexkrponHast OUOMHOTEYHAs CHCTEMA. — PEXHMM JOCTYTIA:
http://elibrary.ru/defaultx.asp

8. IPRboOKS — »mekTpoHHO-OMOIMOTEYHAS CHCTEMA. — PEKHUM JOCTYIIA:
http://www.iprbookshop.ru/ mo maposro

Q. OBbC «KoHCynbTaHT CTyACHTA» - JIEKTPOHHAsE OMOIMOTEKAa TEXHUIECKOTO

By3a. — pekuM jgoctyna: http://www.studentlibrary.ru , mo maposto
10. EnunHOe OKHO I0CTyIa K 00pa3oBaTelbHBIM pecypcaM — HHPOPMAIHOH-
Has CHCTeMa. — peKuM Joctyma: http://window.edu.ru/

20


http://tfi.sstu.ru/
http://www/cnit/susu/ac/ru
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.studentlibrary.ru/
http://window.edu.ru/

JIABOPATOPHBIM ITPAKTUKYM. YACTH 2.
«ITPOEKTUPOBAHUWE 1 NCCJIIEAOBAHUE
3YBYATDBIX [IEPE/TAY»

Meronnueckue ykazaHus
K BBIIIOJIHEHHIO J1a00OPaTOPHBIX pabOT
1o aucuuiuinae «Teopust MEXaHU3MOB U MallluH»

Agtopsl: [lotrexuna Jlapuca HukonaeBHa
MusioBanoBa Jlronmuna PycinanoBHa
Jlerkoctyn AneBTUHA AJIEKCaHApPOBHA
3emuenkoB Brnangumup CrenanoBud

OTtBeTcTBEHHBIN 32 BBITYCK MmioBanosa JI.P.
Opurunan-maker Jlerkoctym A.A.

HO,Z[HI/IC&HO B 1€4aTh

dopmat 60x84 1/16. Bymara odcernas. ['apaurypa Times New Roman. ITeuats RISO.

O6bem 1,4 meu.nt. Tupax 50 3akaz Ne

413100, Poccus, CapatoBckast 001acTh, T. DHTeNbC, wi. CBoOobI, 17
OTU (punman) CI'TY nmenu 'arapuna H0.A.
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