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1. HOHCHUATEJBHAM SAIICKA

«TeopeTueckad MeXaH¥Ka» — OfHAa W3 (PYHIAMEHTAJIEHBIX €CTECTBEHHOHAY Y-
HBIX TUCHAIUINH GH3UKO-MATEeMaTHUeCKOTe UuKa. V3ydeHnne TeopeTHIeckon Mexa-
HUKH JaeT TAKKE TOT MUBEMYM (GyHIaMEHTaTbHBIX 3HAHUIL, Ha OCHOBE KOTOPEIX Oy-
IyIOU¥ CHEeHHAANNCT CMOXKET CaMOCTOSTENBHO OBNaJeBaTh HOBOW MH(OpMAalMedn, ¢
KOTOPOU €My TIPUAETCSA CTONMKHYTHCS B IPOU3BOACTBEHHON ¥ HayYHOW HeATeTRHOCTH.
KpoMme TOro, W3yYeHHE TEOPSTUISCKOW MEXaHUKH CHOCOOCTBYET paclUMpEeHMIO Ha-
VUHOIG Kpyrosopa W TIOBBINIEHWIC OOImed KyneTypsl OyAyllerc CrHelialucTa,
Pas’BUTHIO €70 MEBIUIEHNS U BRIpaboTKe Y HETO NPaBUJIBHOTO MaTePHaluCTHYCCKOro
MUPOBO33peHMs. B uTore wM3ydeHHs Kypca TEOPETUUECKON MEXaHWKU CTYAeHT
JOIDKEH 2HATE OCHOBHBIC HOHSTHS U 3aKOHBI MEXAHUKHM M BEITEKAIOIUE U3 3TUX
3aKOHOB  METONBI W3YUCHUsA DAaBHOBECUS U JABWKEHUS MEXAHWYECKOW CUCTEMEL,
YMETh MPUMEHSTh NOJYdeHHBIe 3HaHUS JUIS pEIIeHUs COOTBETCTBYIOMKX KOHKpPET-
HBIX 32]1a9 MEXAHUKU.

1.1 HEJTh Y 3AJIAYY TUCTIATUTATIRI

JIMCUMITIHAE OTHOCUTCS K BapUATHBHON 9acTH MATEMATHUYECKOTO U ECTECTBEHHOHA-
YVUHOTO NUKJIa OUCIMIUIMH ydeGHoro miana. [lpermogaBaBue AucLUNNUHBL Oasupy-
eTCsl Ha oOmeHayYHBIX AUCHUTIMHAX. Hanbosiee MKUpOKo HCHOJIB3YIOTCS: MaTeMaT-
xa u ¢r3uka. TeopeTryeckas MexXaHWKa SBISICTCS, MO CYIIECTBY, HacThIO Kypca (u-
3UKH, B KOTOPOM W3JIAraroTcst 3aKOHBI ¥ METOIB!, UMEIOIYEe OOIIEeHAYYHEIA 1 MHPO-
BO33peHUecKull xapakrtep. C ILENbio ycTpaHeHus IyOnupoBaHus, NIPU W3JIOKEHUH
Kypca TEOpEeTUHeCcKoll MEXanuKy U CleMyeT OCHOBHOe BHUMaHue obpamarh Ha UH-
WEeHePHBIE ACTIEKTH! ACHMIIIMHLL U o0paTuTh ocoboe BHUMAHUE HA T€ Da3neskl,
KOTOPEIEe TIO3BOMAIOT W3YHUATh NBIDKEHUE MAIlVH U ONpPeNeNdTh Harpy3Ku B KHHe-
MaTUUECKIX Mapax npu 5ToM ABwkeHnr. C 3TUX TO3ULUMN ¥ COCTaBIIEeHa IIporpaMMa
IMCUMTUIAEBL. Jing  3Toro, B wacTHocTH, OoJbIOas 4acTh 3aad JOJDKHA OTHO-
CUTHCA K JBW)KEHUIO HE abCTPaKTHBIX MEXaHWYECKUX CHCTEM, 8 KOHKDETHBIX MeXa-
HU3MOB, HCTIONIB3YEMBIX B MAITUHAX.

fiennio mpenofaBanms NUCHWIUIWHBI SBIACTCA M3y4eHUE OOINMX 3aKOHOB,
KOTOPBIM MONUUHSIOTCS JRVDKEHWE W PABHOBECUE MATePHANIBHBIX TEJ ¥ BO3HUKAIO-
M€ [IPY 9TOM B3aUMOJIEUCTBAI MEX Y TEIaMU.

1.2 TPEBOBAHMA K OCBOEHIMIO VUEBHOV JUCLIITIIHEL B
COOTBECTBVM C OBPASOBATEJIBHBIM CTAHIIAPTOM

B pesynbrare nRyueHUN yaeOHO! JUCHUILTAHEL CTYJIEHT JTOJDKEH:

BHATh:

-~ OCHOBHEIE TIOHRTU, 3aKOHEl MEXAHUKYA;

- OCHOBHEIE TEODETUYECKUE TIONIOKECHYS CTATUKN, KNHEMATUKA ¥ OUHAMUKYA MaTEepY-
AJIEHON TOUKN U MEXAHIHYECKOH CUCTEMBL,



- METOIbI PacdeTOB CTATHYECKUX U IMHAMUYECKUX CUCTEM, V3I0B M MEXAHU3IMOB
MaIlTyH;

YMETh:

- Pa3BUBATL CAMOCTOATENIBHOCTE B TBOPYECKUN MOAXOA K NMpobiIeMaM OCTAHOBKY
3aad ¥ OPUHATHIO PasIiYHEIX WHKEHEPHBIX pelIcHUi;

~ IPUMEHSTDL GCHOBHBIE 3aKOHEBI M TEOPEMEI MEXAHNKY IJIsl PEINECHUS TIPUKIIaHbBIX
WHYKEHEPHBIX 33734,

- TOJIB30BATHCS PYHAAMEHTANEHON U CICLUANRHON TEXHUYECKOM JIUTepaTypoi;
BJAKETh:

= METOOTIOTHEH UCTIONB30BAHNS TEOPETUIECKIX IPUITONKEHHH, 3aK0H0B, TOPUY JIJs
aHan3a TEXHUYECKMX CHCTEeM;

- METOaMU CTATUYECKUX, KUHEMATHYESCKUX U AMHAMUYSCKUX PACUETOM MeXaHuye-
CKUX CUCTEM;

- BJIAJCTH METOJAMU PAcyeTOB CTATUYECKUX U TUHAMUYECKIX CUCTEM.

~ METONOJICTUYECKON

1.3 TPEBOBAHMS K KOMITETEHTHOCTU CHELUATIVICTA

Tpebopanus K aKaJeMEYCKNM KOMIIETeHIUAM CHeHaINCTa

CrienyaiincT HOJmKeH:

-AK-1. YMeTh IpuMeHATs: G6a30BEIe HAyIHO-TEOPETUYECKUE 3HAHNUS 71 PellieHus
TEOPCTUYECCKMX U MIPAKTUIECKIX 3a1a1.

-AK-2. BrafeTs CHCTEMHBIM M CPaBHUTENBHEIM aHAJH30M.

-AK-3. BnaneTs ucclienoBaTelbCKUMH HABbIKAMU.

-AK-4. VYmeTb paboTaTh caMOCTOSTEIBHO.

-AK-5. BrITE CIOCOGHEIM HOPOXKAATE HOBLIE Uilen (06nakaTh KPeaTHBHOCTHIO).
-AK-6. Braners MexIUCIUIIIEAPHBIM TOX00M IPY PEIIEHHN NPoGIeM,
-AK-7. VIMeTh HaBBIKY, CBA33HHEIE C KCIIOB30BAHUEM TEXHIYECKUX YCTPOHCTE,
nHpopmanueil 1 paboToll ¢ KOMITBLIOTEPOM.

-AK-8. Obnanate HaBBIKAMH YCTHOW U IMUCHMEHHOM KOMMYHUKAIIUM.

-AK-9. VYMeTs yuuThCs, TOBBIIATE CBOIO KBANM(PUKALMIO B TCUEHUE BCE WU2HU.

TpeboBanng K cOMATbHO-TUIHOCTHRIM KOMICTeHIMAM CTIeHHAINCTS
Crenuanuct AoiDKeH:

-CJIK-1. O6nagare xauecTBamMu IPaX JaHCTBEHHOCTI.

~CJIK-Z. DBBITE CIOCOOHRIM K COLMAILHOMY B3aUMCIEHCTRIIO.

-CJIK-3.  O6nanate crocoSHOCTEIO K MEMKIIMYHOCTHEIM KOMMYHUKAIHIM.
-CJIK-4. Bnanete HaBBIKAMU 3M0POBbeCOePEKEHNS.

-CJIK-5. BEITE cIOCOOHEIM K KPUTHKE B CAMOKPUTHKE.

-CJIK-6. VwmeTs paboTaTs B KOJUIEKTUBE,

-CJIK-7. CamocTosTenbHO TpHoGpeTarh U HCNoNb30BaTE B IIPAKTHIECKON HeITeNb-
HOCTH HOBBIC 3HAHVS U YMEHUL, B TOM YMCIIe B HOBBIX 0ONaCTSX 3HAHLM, HEToCpe [i-
CTBEHHO HE CBA3AHHEIX cO cepoll HeaTenbH0CTH.



Tpeboparna K HpodeccHoHATBHBIM KOMITCTEHINAM CHSHUAIHCTS

CrienmamucT OoJDKeH ORITE criocoben:

-TTK-18. 3anuMaTecs aHAIMTUYECKON W HAYYHO—HCCIIEIOBATENBCKON NEITENBHOCTDIO.
-TTK-21. PaboTate ¢ HayuHol, HOpMAaTUBHO-CIIPABOUHON U cHENMANIBHON JIUTEpaTy-
PpOii.

-[IK-23. Pa3BuBaTh HAYYHBIE METO/IBI CO3AAHMS Y COBEPINEHCTBOBAHNKS MAILIIHO-
CTPOUTEIIBHBIX TEXHOJIOTHH, 000pyIOBaHNs, OCHACTKH, TPOU3BOJCTE.

-T1K-30. Hcnorne3oBars B npouecce 00yYeHUs] COBPEMEHHBIE CPENICTRA MPECTaBIIe-
HUS JAHHBIX ¥ KOHTPOJIS 3HaHUH.

1.4 CBSA3b C JIPYTYMUY VUEBHBIMU JTUCIATUTAHAMY

Ha marepuase TeopeTHYIeCcKON MexXaHUKU 6a3zupyroTes NUCHUIUIMHB! (WK pas-
pgener  pucumiuime)y «CompoTuBieHWe wMatepuanosy, «llpuxnanHas MexaHuKay,
«Teopus MexasuzMoB ¥ MamuHy», «etanm maummmy», «luapaenrika», «Mexanuxa
KUAKOCTH U I'a3a», a TakKe DONBIIOE YKCHO CIIeHUATbHBIX UHXEHEPHBIX JUCLUILINH,
MIOCBSIICHHEIX M3YUEHUIO IMHAMUKY U YIPABIISHUS MALIKH.

1.5 OBIEE KOJIMHECTBO YACOB ¥ KOJIMUECTBO AV IUTOPHBIX
HACOB, OTBOIVMBIOE HA M3YUEHUE VUEBHOU JUCHATUIVIHEI B
COOTBECTBUY C YYEBHOBIM TNTAHOM CHELHUATIBHOCTHU

B cootBeTcTBUN ¢ yuebHBIM IUIaHOM 110 crienpaneHocTed 1-36 01 01 BRICImETO
obpaszoBaHus NEPBOH CTYMEHM Ha U3YUESHUN NUCHUIUMHB « TeopeTndeckas MeXaHu-
Kay IpedycMOTpeHo Beero 388 4acoB, U3 HUX ayauTopubix 170 4acor, B TOM 4ucne
102 gaca jieKIMOHHBIX 3aHATHN 1 68 HYacoB NPaKTHUHECKUX 3aHATUH.

DopMa KOHTPOIIS — 3K3aMEH.



2. COOEPKAHUE YUBEHOIO MATEPUAJIA

2.1 JlexnmioHHEIE 3aHITUS
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HaumeHOBaHUE TeM U UK COOCPaHue

O6neMm
B 4acax
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fipedmem mexanuxi.

Visyuenue MeXaHWUYEeCKOTO [BIDKEHUS ¥ MEeXaHWUeCKOro B3au-
MOJEHCTBYS MaTepUaNBHBIX TeJl: COOepKaHWe pa3leNioB (Qusu-
KO-MaTEMATHYECKUX HayK; €€ MUPOBO33PEHUESCKOE 3HAUEHUE U
MECTO Cpeiu IPYruX eCTECTBEHHBIX U TEOPETUYECKUX HayK.
OOBeKTUBHBIM XapakTep 3aKOHOB MEXaHWKH. 3HAYCHUE Teope-
TUYECKON MEXaHWKU Kax HAy4HOU 6a3pl 6onbsIIMHCTRA o0nacTel
COBPEMEHHOH TexHMKHU., CBA3b MEXAHUKY C IMPOU3BOJACTBOM U €€
POJIb B PEIICHUM HAPOMHOXO3SMCTBEHHEIX 33/ia4. OCHOBHBIC HC-
TOPUYECKNE 3TAMbl PA3BUTHS MEXAHUKH.

0.5

Beeodenue g crmamuky.

IIpegmer craruku. OCHOBHEIC MOHSTHS CTATUKU: aOCONIOTHO
TBEPHOE TENO, CWIA, 3KBUBAJICHTHRIE U YPABHOBEIIEHHBIE CHUC-
TEMBL CHJI, PaBHOIEUCTBYIOIAS, CWJIBI BHEIIHNME M BHYTPEHHUE.
AxcyioMel ctatuki. CHITBI U peaxiiuy cBsizeil.

Cucmema cXO0AUUXCA CUT,

TeomeTpudeckuil W aHAMATHYECKUM CHOCOOBI CIIOKEHKI CHL
Ilpoexiiua cuibl Ha OCh U Ha IUIOCKOCTh. PaBHONEHCTBYIONIA
CXOOAIUXCA CUIL. I'eoMeTpuHecKre U aHAIUTUYEeCKUE YCIIOBUL
PaBHOBECHS CXOQAINMXCA CWI TeopeMa ¢ paBHOBECHUN Teja Mo
JEeUCTBUEM TPEX HENapaIICTBHBIX CHJL

1,5

Momenm culivi OMHOCUMENbHO HeHmpa (MOYUKK U 0CH).
AnreGpanyeckuii MOMEHT CUJIbI OTHOCUTENIBHO IieHTpa. CBoiicT-
Ba MOMEHTa. MOMEHT CUJIBI OTHOCUTENIBHO IIEHTpa KaK BEKTOp.
MOMEHT CHJTBI OTHOCUTENHEHO OCH. 3aBUCHMOCTE MEXKTY MOMEH-
TaMU CUJIE! OTHOCUTENBHC IEHTPa U OTHOCUTEIIBHO OCH, IIPOXO-
IAUIe Yepes OTOT LEeHTP. AHATUTHYECKHE BRIpAXKEHUS MOMEHTA
CHJIBI OTHOCUTENEHO KOODIMHATHEIX OCEH.

1,5

o

Teopua naps: cusi.

Hongatue o mape cwl. Anrebpandeckuii MOMEHT Hapsl cui. Mo-
MEHT IMaphl CHJI Kak BeKTop. Teopema O CyMME MOMEHTOB CHII
Naphl OTHOCUTENEHO LEHTpa. TeopemMa 06 SKBUBAJIEHTHOCTY Hap.
Cnoxenvie nap Ccwi, pacloIOXeHHBIX B IUIOCKOCTH U IIpO-
CTPaHCTBE. ¥ CIIOBUS PABHOBECUSI [1Ap CHJL.

[\]

Hp@@ﬁ%@@fibﬁ@ RPOCIPARCIIBEHIAR CHUCINEMAE CUJTL,

HPMB@I@HH@ CIJIBI ¥ CHCTEMEI CUJI K JAHHOMY LEHTIPY. Meton
Hyaﬁm U OCHOBHa¥ TEOpeMa CTaTHKH. ' napHBIN BCKTOD H
TIaBHBIA MOMEHT CUCTEMBI CIJI. YacTHEIE CiyHan TIPUBCIICHUNA
CUCTEMEl CWI. PaBHOBecHe Pa3AnYdHbIX CHMCTEM CHIL, Hpem;mﬂm

A




JIEHYE YpaBHEHVC PABHOBECHS B MaTpuuHOil GopMme.

Ilpuseoenue cucmempi cun K pasnodeiicmeyioueii u Kk dunarie
(Ournamuneckomy sunmy).

MuHuManpHEIH TTI2BHEI MOMEHT CHCTEMB! CHIL Teopema Ba-
PUHBOHA O MOMEHTE paBHOACHCTBYIOMEH. 3aBHCUMOCTD MEKTY
TJIaBHBIMU MOMEHTaMU CHCTEMBI CUJI OTHOCUTENBHO JIBYX MpO-
M3BOJIEHO BEIODAHHEIX LEHTPOB IPHBULEHUS. VIHBAPHAHTE CHC-
TEMBI CHIL

Cucmema cun, npoussoNbHO PACNONIONCCHIBIX HA NAGCKOCHI,
Tpusesenne cucreMer CHI K 3alaHHOMY UeHTpY. UACTHBIE CITy-
Yoy NpUBECHUS. PasnuuHbie BUISI YpaBHEHWN paBHOBECH.
PaBHOBeCHe TIOCKOH CHCTEMBI NapauienbHEX el CocpenoTo-
UCHHBIC CUIBI U paclpejiefieHnble Harpysku. HpuMeprr pacmpe-
JCNeHHBIX Harpy3ok. Peakiuus xecTkol 3afciku. PaBHOBecHe
cucTeMsl cui. CTaTHYeCKH ONpPeNEMMBIE M CTATHYECKU HEOII-
PERETIUMBIE CHCTEMEL.

Tpernue.

Tperue ckomeixenus mpy oKoe (CUETUIEHNE) W NPY IBIIKEHUIL,
3aKOHBI TPCHUS CKOJIBXEHHs. YTON M KOHYC TpeHus (crernie-
Husg). O6nacts papHOBecus. PaBHoBecue Ten Mpy HaIHYUK Tpe-
Hus. Tpenne xadenus. Koshdument tperus xavenus. MoMenT
TPEHUS Ka9eHYs.

10

Hernmp napannensuvix cun u UeHmp macecmu.

IipuBenenne cucremsl Napajilie/IbHbIX CUJ1 K PaBHOJEHCTBYIO-
uieit. IeHTp napauiesHBIX CUJl, ero pagMyCc-BEKTOp U KOOpIuU-
narel. Lentp Tsoxectu TBEPROIO Tolia: LEHTP THKECTH, o0bemMa,
ICIHanN U JIUHNU. CriocoObl Onpe/e/ie s OI0KeHUsA LIEHTPOB
TSOKECTH TEJL. ’

11

Bgedenne ¢ Kunemamury

Hpeamer xkanematuru. [IpoCTpaHCTBO U BpeMsl B KIACCHYECKON
Mexanuke. OTHOCHTENEHOCTh MEXaHWYECKOTO nBmkeHus. Cuc-
TE€Ma OTCUETA 38[a4N KHHEMATHKHY,

0,5

i2

Kunemamura mouky.
BeKTOpHEIN, KOODAUHATHBIN U €CTECTBEHHBIN CrOCOBH 3a1aHus
ABIDKCHUA TOUKH. Tpaexropus Touky. CBA3s MWy pazIuidHbl-
MY CTIOCO0aMM 3aHaHus IBUKEHIS.
CKOpoCTh TOYKM TIPH BEKTOPHOM, KOODIUHATHOM {(IexapToBEI
KOOPOWHATEL) i €CTECTBEHHOM CHOCO0aX 33HaHUS ABIKEHNS.
YCKOpeHHE TOUKY TIPH BEKTOPHOM, KOOPIMHATHOM M €CTECT-
BEHHOM CIOCO0aX 3amanust [BIDKEHNS. BCTeCTBEHHBIH Tpex-
I'DAHHUK, CCTCCTBEHHBIC OCH KPUBOH, BEKTOD KPUBU3HEI KPUEOIL.
Tpoekimy BexTOpa VCKOpEeHHS HA OCH eCTeCTBEHHOTO TpeX-
TDAHHFKA.

o
LA

Kuremamuxe msepdozo mena.
Hpocreliimae IBVKeHHs TBEpaOro Tena. HoHaTHs uucia cremne-




Heil croGomer TBepnore Tena. [locTynaTeslbHOS IBIDKEHUE TBEP-
noro Tena. Teopema O TPAEKTOpUAX, CKOPOCTIX U YCKOPCHHS
TOYEK TBEPIOTC TENa IPU NOCTYIATEIBHOM IBVKEHNAN.

BparieHne TBEPIOro Telia BOKPYr HEMOIBIDKHON ocu. Y paBHe-
HUC BPAIATEeNbHOIC IRMKESHUSA Teld. YTITIOBas CKOPOCTh U YT-
JioBoe yckopenme tena. CKopocTe U YCKOPEHNE TOYKU TBEPAOro
TEJa, BPALNaIOIerocs BOKpYr HEMOIBIDKHON OCH. BeKTophl yr-
JIOROIM CKOPOCTH W YIIOBOIO YCKOPEHUs Teja. BelpaykeHue CKo-
POCTH TOYKY BPAIIAOIErocs Tea U €€ BPallaTe/bHoro UeHTpo-
CTPEMUTENBHOTO YCKOPSHUN B BHIE BEKTOPHBIX [IPOM3BEICHIH.

IInockonapaieNibHOE (MUIOCKOE) [BIDKEHUE TBEPIOIO Tejla U
IBYDKCHUE TUIGCKOH GUTYpHl B €€ IUIOCKCCTH. Y paBHEHUsS IBU-
KEHHUS TJIOCKOUM (Gurypsl, Pazmoxedue MBWKCHUS IIOCKOH (Qu-
TYphl Ha HOCTYIATENBHOE BMECTE C TIOJFOCOM U BpallaTelibHOoe
BOKPYT Tomroca. Onpenenenne cKopocTy Jito60i TOUKH QUTYDLI
KaK TeOMETPUYEeCKON CYMMEBI CKOPOCTH TIOJIFOCA U CKOPOCTH 3TOU
TOYKW MPU BpaleHuu QUryphl BOKPYT nojoca. Teopema o mpo-
EKLUIX CKOpOCTed IBYX TOYeK (urypsl. MrHOBEeHHBIA LEHTP
CKOpOCTEI: OIpPENeNcHNEe ero ¢ IIOMOIIBIO CKOPOCTEH TOYeK
TIOCKOH (DHUTYPEI.
Omnpenenenne YCKOpeHUs TOUYKM TUIOCKOH (QUIypsl Kak reoMer-
PUYECKON CYMMEI YCKOPEHUS IOJXOCa U YCKOPEHUs 3TON TOUKU
npy BpalieHuu (QUrypsl BOKPYr MONiOca. MIHOBEHHBIA UEHTD
yekopeHuit. Omnpenienienne ycKopeHus No00¥ TOYKU IUIOCKOH
GUTYpsl ¢ TTOMOIIBIC MTHOBEHHOI'O LEHTpa yckopeHuil. [Ipuxe-
HUE TBEPAOTO TeJia BOKPYD HEMOHBIDKHONR TOUKM Wik cepide-
CKOE BYKECHHUE.
Yrnel Oiinepa. MrHOBeHHag ochk BpameHus. MruoseHHas yr-
JIOBasi CKOPOCTE U MTHOBEHHOE YIJIOBOE yckopenue. CKOpoCTh U
YCKOPEHME TOYKH TeMa IpU ero chepudeckoM ABbKeHuu. Teo-
pema Oiinepa-/anambepa © mNepeMEIIEHUH TBEPAOIO TENS,
UMEIOLIEro ONHY HENOIBIDKHYIO TOYKY. KnHeMaruyeckue ypas-
HEeHWg SHnepa.

O6muil coyuall ABYDKeHHS CBOGOMHOTO TBEPHOro Tena. Y pas-
HEHUE OBMKEeHNS CBOOOLHOTO TBEPAOTC Teja, PasioXKeHHE ero
Ha TOCTYHaTelipHoe U chepudeckoe gBuwkeHus. OrnpencieHue
CKOPOCTEN M YCKOPEeHU TOUYEK Tera.

14

CROMNCHOE O8UHMCCHUE MOUKI.

ABconIOTHOE, TIEPEHOCHOE U OTHOCUTENhHOe ABMXeHus. Pop-
Myna s AudOepeHInpoBanys BEXTOPA B NOABIKHON CUCTEME
koopauHat (bopmyna bypa). TeopeMbl 0 CKOPOCTAX M yCKOpe-
HUAX TOYKY TPA CIOXHOM ABLDKEHVH. Ycxopenue Kopuosuca.
CrnoxHOe MBUIKEHUE TOUKYW FIPH WIBECTHOM TpaekTopuu abco-
JIOTHOTC IBMKEHNI.




15

Crosicrioe 08uizicerue meepooze mend.

CroxeHHe BPAINEHUA BOKPYT [BYX MEPECEKAIOLMXCS OCCH.
Cro’keHue BpAIUEHUN BOKpYr IOBYX TapajnenbHeiX oced. Cro-
YEHWE TIOCTYIATEBHOTO W BPAIaTeNbHOIO IBHKEHWH (BUHTO-
Boe gprkenue). CnoeHue MPOW3BOJIRHOIO HHUCIA BpallEHKUN
BOKPYT Iepecekaromuxcs oceil. Clioyenue Mpou3BOJIBHOTC YHC-
Ja BpameHuil BOKpPYr NapaiielbHbIX oceil. CloxeHue mpous-
BOJILHOTC YHCJiA TOCTYIATEIBHBIX U BPAILaTENbHbIX JBHIKCHUH,
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Beedenue ¢ ounaruxy. JJUnamuKxa Mamepuanbioi mouKy.
OcHOBHbIe TIOHATUS U ONpEJeNeHus: Macca MaTepUalbHON TOY-
K¥, CHJIA; TIOCTOSHHEIE ¥ IePEMEHHBIE CHIIbL. 3aKOHBI KIaccuye-
CKOll MEXaHVKM WIM 3aKOHHI 1 anmunesi-Heortona. MuepunanbHas
cucTeMa oTcyeTa, 3ajaud  jgwHamuku.  JuddepenumanbHbie
YpaBHEeHUs JIBWXEeHUs CBOOOIHONU MaTepHasbHOM TOYKM B [e-
KAPTOBBIX MPSIMOYIOJIBHEIX KOOPAUHATAX U B MNPOCKUMSIX HA OCH
€CTECTBEHHOrO TPEeXTpanHuKa. /IBe oCHOBHBIE 3a/1a4Uy JUHAMUKY
JUIS MaTepuanbHOl Touky. Pelnenue nepBoil 3afauyl THHAMUKH.
Pemienue BTOpOH 3a/auy JUHAMUKY; [IOCTOSHHBIC WHTETPUPO-
BAHUS W UX OIpeIc/eHue 0 HayalbHBIM ycioBuaAM. ['apmonu-
yeckue Kone0aHus MaTepuanlbHOW TOUKKM KakK HIpUMEp IBIDKCHUS
TOYKHU IOJ JeHCTBUEM CHIBI, 3aBUCAINEN OT KOOPIAWHATEL MOJI0-
wenns Touxkn. HecBoOoIHOE OBWIKEHUE MaTepUaNbHON TOYKM.
JIinddepenimanbHble YpaRHeHNS IBIDKSHUS TOUKM 110 33MaHHOM
HeTJIaJKOW HEIMOABWKHONW Kpubol. OrnpelenieHne 3akoHa [BH-
KEHUS U peakuuu cBa3v. OTHOCUTENBHOE [BIDKEHHE MATEPU-
anpHOU Touku, JuddepeHiyialibaple ypasHeHusa OTHOCHTEIbHO-
ro NBWDKEHUS TOYKW; NEePEeHOCHAs W KOPUOJIHMCOBa CUJIBI HHED-
1y, TIpuHOAI OTHOCUTENIBHOCTH B KIIACCHYECKONW MEXaHUKe,
Crygall OTHOCUTENBHOTO MOKOosd. BnusiHue BpallleHHe 3eMIIN Ha
TIBUKEHIE TeJL.
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ST uramuKe MEXaHUYeCKol CUCHIeMbI.

Mexanndeckas cuctema. Kiaccuduxaus cuil, AeHCTBYIONUX Ha
MEXaHUYECKYIC CUCTeMY; CWIbl BHEILIHUE XM BHYTPEHHUE, 3a/a-
BaeMEBle (aKTHBHEIS) CWIBI U peakipu cpgseil. CBOHCTBA BHYT-
penamx o, [eomerpus macc, Macca cucteMsl. LleHTp Macchr
CUCTEMBI ¥ €€ KOOPAWHATH., MOMEHT MHEPIUY CHCTEMEl U TBEP-
JOTO Tela OTHOCHTENbHO IUIOCKOCTH, OCH M mommoca. Pamuyc
WHEDIUU. TeopemMa 0 MOMEHTaxX MHEPLUH OTHOCUTENBHO Iapal-
nenpHelx ocel. UceBBEle MOMEHTH WHEPUUM HEKOTOPhIX Tel.
HenTpoCexpie MOMEHTH WHEpLMM. [JIaBHBIE OCU U TJIABHEIC
MOMEHTHl WHepLny., CBOHCTBa TNaBHBIX OCeH U TNABHEIX LEH-
TpajaeHbix ocelt nHepuuu. TlonaTre o TeH30pe HHEPLMH.
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DOugue meopemvl QUHAMUKY MAMEPRATBHOE MOUKE MEXUH -
YECKOU CUCTEMEL,
Jnddevennmansple YpaBHeHWA IBWKEHNT MEXAHWIECKOHR cnc-
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Tempt. Teopema O IBVKSHHM UEHTPa Mace cucTeMsl. ClencTeue
Uz TeopeMsl O OBYDKEHMU LEHTPa Macc cucteMbl. KonnuecTso
TIBPDKCHWS MATEPHUANIbHOM TOUKM U MEXAHUYECKOU CHCTEMBL
OneMeHTapHEIl UMITYJIEC U UMITYJIBC CHJIBI 32 KOHEUHBIA IPO-
MEXYTOK BpeMeHu. Teopema 06 W3MeHEHUU KONWYECTBa [IBU-
JKeHMd TOukd B JuQdepeHunansHol U WHTErpanbHOU hopMax.
3aKOH COXpaHEHUs KOJIMYECTBA IBWDKCHUSE. MOMEHT KOIMUYECTRA
JOBIDKEHUA TOYKHA OTHOCUTENBHO LeHTpa u ocu. Teopema o6 us-
MCHCHUM MOMEHTa KOJIM4eCTBA NBVDKCHUS TOUKH. [ TaBHBIN MO-
MCHT KOJIMYECTBa HBIDKEHUS WM KUHETHUYEeCKUN MOMEHT MeXa-
HUYeCKON CHCTEMBI OTHOCUTENBHO LEHTpa U och. KuHeTHaeckii
MOMEHT BPalllafoierocs TBEpAOro TeJida OTHOCUTENBHO OCU Bpa-
mennsd. Teopema 00 M3MEHEHNM KUHETHYECKOTO MOMEHTA CHC-
TeMbl. 3aKOH COXPAHEHHI KUHEeTHYECKOrO MOMeHTa. JJeMeH-
TapHasd paboTa CUIBI; ee aHaJHTHYecKoe BhIpakeHue. Pafora
CWJIBI Ha KOHEeYHOM IyTU. PabGoTa CuMbl TSXECTU, CUIBl YIPYyro-
CTH ¥ CHJIBI TAroTeHUsA. PaboTa cus, NpUIOKEHHBIX K TBEPIOMY
TEJIy, BpallaloMIeMycsi BOXPYT HENOJBWKHOIN ocu. Pabota cu
Ipy  IIOCTYHDATEJIEHOM ¥ HJIOCKONAPAJUISIbHOM  IBIDKCHMSIX
TBEPAOro Tena. Pabota cuit, IPIITOKEHHBIX K KATIIHEMYCS TeIy
Opy HAM4YUY TpeHusA XaueHus. MomHocts. Kunetnmyeckas
SHEPTUS MaTepuaibHO! TOYKU U MEXaHUYeCKol cucreMbl. BhI-
YUCJICHNE KUHETUYECKON OHEPruy TBEPAOro TEJa B PasTUYHBIX
cydasx ero apmxkenus. Teopema Kenura. Teopema o6 m3mMeHe-
HUM KUHSTHYECKON SHEPIUU TOYKH B nuddepeHuanpHoR U HH-
TerpaibHON QopmMax. Teopewma 00 U3MEHSHUN KAHEeTHYECKOH
SHEPTUHA MEXaHUYECKONU cucTeMbl B JuddepeHMalibHol 1 uH-
TerpansHol (popMax. [ToHaTHE 0 cutoroM mose. TToTeHnmansHoe
CHJIOBOE TIOJIe M CHJIOBAA QYHKIMS. BriparkeHUe NPOeKLuil CHITBI
Yepes CUIoBYI0 GyHKLIMIO. [IOBEpXHOCTH PaBHOTO IOTEHIMANA.
PaGoTa cuibl Ha KOHEYHOM HEPEMEIIEHNY TOYKU B IOTEHIUAN b-
HOM cunoBoM nofie. [loTeHnumansHas sneprus. Hpumeps!, 3aKoH
COXPaHCHHSA MEXaHU9IeCKOl SHEPTUM KOHCEPBATUBHOMN CHCTEMBL.

1%

Hpunuun Janambepa.

Hpusuun JanamGepa 1 MaTepraibHON TOYKY, CHUIA WHEPLYU.
Hpunoun HdanamGepa 1 MeXaHUYecKOM CHCTEMEL [ aBHEBIl
BeKTOp M IJIaBHBI MOMEHT CWI MHepiwn. [IBa HEOOXOIMMBIX
YCIOBUS PABHOBECUA MeXanudeckol cructemMsl. [IpuBeneHne cun
HHEPIUY TBEPAOrc Tela K UeHTpy. OnpeneseHue ¢ MOMOIIBID
npusnuna Janambepa OUHAMIYECKHX peakiuil npu Hecsobo -
HOM JBVOKCHAY TOYKU U MEXAHNYECKON CUCTEMEI.

A

Junamure msepdozo mend.
Huddepenpansypie ypaBHEHUS MOCTYNATENBHOIC W Bpaila-
TEOBHOrC [ABWOKEHHUS TBepAorc Ttena. Dusnmyeckull MadTHUK.




ONEITHOE ONpefeNieHre MOMEHTOB uHepuuu Ten. Huddepenuy-
aJbHBIE VPaBHEHHUs IUIOCKOTO ABYDKEHHs TBepioro Tena. Onpe-
JejieHre NUHAMIYCeCKIX Peakiyil NOAMMITHUKOB IPY BpalliCHUK
TBEPJOTO Tesia BOKpYr HemonasrokHol ocu. Criyyali, Korja ochb
BpalleHs IBISISTCSA IMIaBHOM LHEHTPAILHON OChIO MHEPLUH TeNa.
TMoratye © cTaThdeckolt ¥ JUHaMudeckol OanaHCHPOBKAX.
BneMenTapHas Teopus rupockona. KuseTudeckuil MomenT Obi-
cTpoBpalaionierocss rupockona. Teopema Pesans. OcHoBHOE
CBOMCTBO TUPOCKOMMYECKMX peakiuil. Ilpumepsl DpuMeHEHMUA
TUPOCKONIA B TEXHIUKE.
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AHGUM U ECKAS MEXAHUKA.

Cesa3u 1 ux ypaBHeHus. Knaccuukanys cBaseil; rOJI0HOMHBIC U
HETOJIOHOMHBIE, CTalOHAPHBIE ¥ HECTalVOHApHEIE, YACPKU-
BAIOINME M HEYIEPKUBAIOMUeE CBS3U. BO3MOXHBIE W JICHCTBU-
TeNbHBIe TEpeMeNieHus cucTeMbl. Yucno crereHeidl cBOGOIR
cucTeMsl. VineansHele CBA3H.

IpuHIYT BO3MOXHEIX fepeMelieHni. [IpuMeHSHrE MpUHIMIIA
BO3MOXKHEIX TIEPEMEICHN K OMPEHEeHNIO peakiuil cBia3ell U K
npocTelimum Mammpam. [lpuaunn Hanambepa-Jlarpamxa (o6-
miee yparHeHUe auHaMuku). OO00OIIEHHbBIE KOOPAMHATHI CUCTE-
Mbl. OGoOmieHHBIe CWIBI W uX BbumcneHue. Crydail cun,
AMEIONIMX [OTEHIMal. YCIIOBUS paBHOBECHS CUCTEMBI B 0000-
MIeHHRIX KoOpAuHaTax. JuddepeHuuanbuble ypaBHEHUS [BU-
JKEHMA MEXaHmdeckoll cucTeMbl B OOOOINEHHBIX KOOpAWHATAX,
Wi ypasHeHus Jlarpamxka BToporo poga. Kunemarudeckuit mo-
TEHLWAN. YCIOBHUS PABHOBECUS CUCTEMbl B 0OOOIIEHHEIX KOOP-
AUHATaX.
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Teopus Konebaruii.

Tousate 06 ycroMumMBOCTM paBHOBecus; TeopeMma Jlarpan-
wa-Jupuxie. Marsie xoeOanus MEXaHWUECKON CHCTEMEI ¢ Of-
HOM cTerneHpro ¢BOGOMBI OKOJIO MOJOKEHUS YCTOHUYMBOIO paB-
HOBECHS: CBOBOIHEIE, He3aTyXaroiue KoJIeOaHust ¥ X CBOMCTBA,
4acTOTA ¥ Hepuof KoyieGaHuit, aMIuInTyIsl U HauallbHble (Passl
xoneGanmii Toyex cucteMer. UsobozHble s3aTyxamomue xoneba-
HUS TIPU CONPOTUBIICHUN, NPONOPUACHAIBHOM CKOPOCTH, Mepu-
O W JEKpeMEHT 3THX KonebaHull, cliydafl aneproIUYecKoro
JBYOKEHUS, BBRIHYXICHHBIC KoNeDaHusg IIpU TapMOHWYECKOH
BO3MVINAIOMIEH cuile ¥ CONPOTHBICHUS, IPONOPLUOHAIEHOM
CKOPOCTH, KO3 hGUIIMEHT TUHAMUYIHOCTY, PE3CHAHC.
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Teopus yoapa.

SBneHue ynapa. YhapHas cUNa U YIAPHBIA umilynsc. Helicrsue
YIOAPHON CHIIBI Ha MaTepualbHyRO TOUKy. Teopema o6 u3MeHe-
HUW KOJIWYECTBA OBIDKEHUS Touxy nipu ypape. [lpamod neH-
TPaJABHEIN YHap Tela o HeMoABMKHYIO MOBEPXHOCTD, YIPYIHA ¢




Heynpyrull ynapel. KoaQdunuenTt BOCCTaHOBISHUS MU yape u
€ro OMBITHOE ompenenenue. IpgaMoll UeHTpalbHEIN YIap IBYX
telt. Teopema Kapro.
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JononnumensHsie 60npocsi.

Maiisie ¢B0OOIHEIE KONE0AHNI MEXAHUIECKOW CUCTEMBI ¢ IBYMS
CTeNneHAMM ¢BOGOABI M MX CBOHCTBA: COOCTBEHHBIE YACTOTHI U
Koz(pdunmenTsl GopM. 3aryxamoiye ¥ BRIHYKICHHBIE Koueba-
HUS CUCTEMBI ¢ IBYMs cTemneHsMu c¢BoGomrl. [lonstue o Bubpo-
samure. JuHaMmudeckuil racutens koyiebanuii. Teopema o6 ws-
MEHEHWN KHHETHYECKOTC MOMEHTA MEXaHUIEeCKOU CHCTEMBI Ipu

ynape. JelicTBre yIapHBIX CHJI Ha TBEPHOE TeJO, BPalaloieecs 10

BOKpYT HenojemkHod ocu. llentp ynmapa. Meron dasosoi

TUIOCKOCTH ¥ €0 IIpUMEHEHHEe X u3ydeHHro xojeCammii. Ilapa-

MeTpuveckue konebanus. [loHatue o HeIMHENHEBIX KONeGaHUIX

W aBTOKONeOanugxK. BapuanuoHHBIC TPUHIMIE Mexanuku. Oc-

HOBBI TeOpHH NoJO0HA U pa3sMepHocTeil. MoieupoBanue.

Bceero 108

2.2 Tlpaxtuyeckue 3aHSTHS
Ne HauMenoBanue TeM NpakTHICCKUX paboT Ob6pem
n/n B Hacax
1 IMpepMer Mexanukn., -
2 BBeeHNe B CTATHKY. -
3 CucremMa CXOIAINXCS CUT. 0,5
4 | MoMeHT cunbl CTHOCHTENEHO LEHTPA (TOUYKU K OCH). 1
5 | Teopus mapwr cul. 0,5
& | IIponsBonbHO NPOCTPAHCTREHHAS CUCTEMA CHIT. 2
7 | [IpuBeneHue CUCTEMBI CWJI K pABHOAEHCTBYIOMEH 1 K JUHAME 1

(IMHAMUIYECKOMY BUHTY).
8 | Cucrema cul, MPOU3BOIBHO PACIHIONOKEHHBIX Ha ITOCKOCTH. 2
9 | Tpenne. 2
10 | HenTtp mapa/UtelibHBIX CHJT 1 HEHTP TSOKECTH. -
11 | BBeneHue B KHEMATHKY -
12 | KubemaTuka TOUKH. 3
13 | Kunemaruxa TBepa0ro TENa 9
14 | CrioxHOe ARIOKEHNE TOUKH, 3
15 | CrojxHOe OBIDKEHIE TREPIOIO TEJa. -
16 | Beenenve B guHamuky. [JiHaMuka MaTepraibHOM TOUKH. 11
17 | JAuHaMuKa MeXaHudeCcKol CHCTEMBL -
18 | O0wmye TeopeMsl JUHAMUKY MaTePUATEHON TOYKY MEXaHUYe- 14

CKOM CHCTEMEL,




19 | Hpuunpn HJanavbepa. 2
20 | luHaMuKa TREpIOro Teja. 2
21 | Apammtrgeckas MeXaHuKa. 9
22 | Teopus xoneGanuit 4
23 | Teopus ynapa. 2
24 | IoTioJHUTENEHBIE BONPOCEL. .
Bcere 68
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I. | Craruxa (26 w1.)
1 | Hpenmer mMexanuky. Ee MUPOBO33PEHYECKOE 3HAUCHUE U Me- YcTHBIA
CTO CPeiu JPYTuX €CTECTBEHHBIX U TEOPCTHYECKUX HAVK. 0.5 OIIpOC
CBsI3b MEXAHNKH C IPOU3BOICTBOM Y €€ POJib B PEINEHUY Ha- |
POAHOXO3AACTREHHBIX 3334,
1.2 | IIpegmer cratuxu. OCHOBHBIC IIOHATHS CTATHKU. AKCHOMBI 15 YeTHbIl
craTuky. CBsA3Y U peakIyu CBa3eil. ’ OIIpOC
1.3 | CucreMa cxopgumuxcs cwil. I'eOMeTpPHUECKHAN W aHAIMTHYE- YcTHBL onpoc
CKMIi crIocoOBl comeHus crl. [Ipoekiys CUiIs Ha OCh U Ha
HJIOCKOCTE. (5 0.5
PapnofeficTeyroman cxosmuxces cwi. ['eomerpuueckue u | ’
AHAIMTHYECKHUE YCIIOBUA PaBHOBECUS CxOngiiuxcd cuia. Teo-
peMa O DPaBHOBeCHH TeJia IIOJ [EHCTBUEM Tpex Hemapas-




JICJIBHBIX CHJI.

1.4

MomeHT cuibl OTHOCHTENBHO LeHTPa (Touxm) u ocu
Anrebpanueckulf MOMEHT CHNBI  OTHOCHTEIBHO LEHTDA.
Ceolictea MOMEHTa. MOMEHT CHJIBI OTHOCHTETHHO LeHTpa
KaK BEKTOp. MOMEHT CWIBI OTHOCHTENBHO OCH. 3aBUCHMOCTD
MEXNIY MOMCHTAMH CHJIBI OTHOCUTEJIEHO LEHTPA M OTHOCH-
TENBHO OCH, MPOXOIANICH Yepe3 3TOT HUEeHTP. AHAIUTHYSCKYE
BRIDKCHUS MOMEHTa CWJIBI OTHOCHTENBHO KOOPAUHATHEIX
OCeH.

L5

YCTHBI onpoc

1.5

Teopus naper cwn. Ilomstie o mape cmn. Anrebpandeckuii
MOMEHT nmaps! crl. MoMeHT napht cunl kax Bextop. Teopema o
CYMME MOMEHTOE CWJI IapPBl OTHOCHTENIBHO LeHTpa. Teopema
00 oxBuBaneHTHOCTH Map. CIOKEHHE AP CHJL, PACTIONOKEH-
HEIX B IJIOCKOCTH M B NPOCTPaHCTBE. YCIIOBYS PABHOBECHS
nap Cuil.

0,5

Yerasiit onpoc

1.6

Croxenne Iap CUJl, PacIiOICKEHHBIX B IUIOCKOCTH U B npo-
CTpaHCTBe. Ycnopus PaBHOBECHS Hiap CHJL.

Yerueiil onpoc

1.7

HpuBenenne cUCTEMBl CUI K pPaBHOJEHCTBYIOIICH. Teopema
BapuneoHa. VIHBapHaHTEI CHCTEMB] CHIT.

YeTHBI onipoc

1.3

CucreMa cuji, MpOM3BONBHO PAacIioIOKEHHBIX B IUIOCKOCTH.
IIpuBenenue CHCTEMBI CHJI K 3adaHHOMY UeHTpy. YacTHele
Clly4ay NpYBeACHUS. PasnudHbie BUI ypaBneHui paBHOBE-
cusa. PaBHOBecHe IUIOCKoit CHCTEMBI napaiuiensHeix cui. Co-
CPENIOTOUCHHBIC CHIIBL M PacHpeeNeHHble Harpysku. Lipu-
MEpBI Pacnpele/ICHHBIX HArPY30K U BBIYUCICHUE MX PaBHO-
Jevicteyomeit. Peaxims sxectiol 3amenky. PapHOBeCcHe Cuic-
TeMbl ciI. CTATHYECKY ONpeNelVMbIe U CTAaTUYECKHU Heonpe-

Kontponenas pabora




JEJIMIMEBIC CUCTCMEL.

1.9

Tpenue. Tpenme cxonbxenus. Peakimy miepoxoBatoil mo-
BEPXHOCTH. YTOJI ¥ KOHYC TpeHus. O6nacTh papHOBECHA.
Tpenne wauennd. Kosdounyent TpeHus xadenwus. MoMeHT
TPEHVSA Ka4eHMSL.

VY CTHEI onpoc

HenTp napaiienbHBIX CWI U UEHTp TKecTH. [lpuBeneHme
CHCTEMBI TIApalUIeNIbHBIX CHJI K paBHOneicTByromed. UeHTp
TAKECTU TBEPACIO TeNa; UEHTP THKecTH 06bema, ICIANM I
nuaun. CrocoOrl ONpeeneHus ONOXKEHII IEHTPOB TIKECTH
TeL.

YCTHEI onipoc

Kunemarura (45 9.)

EBSR@HHG B KMHCMAaTHKY. KunemaTtnka TOYKH. HPG,HMGT KK~
HeMaTHKH. OTHOCUTENEHOCTE MEXaHNIECKOTO IBYOKCHYA.

0,5

YeTHslil onipoc

BexTopHBIU, KOOPAWHATHRIN U eCTeCTREHHBINA CII0COOK 3a1a-
HUA JABIKeHUS Touky. Tpaekropus touxu. CRs3zp Mexay
PasIMEHBIMY CIIoCO0aMy 3a/TaHus IBIDKEHYS.

CKOpOoCTe TOYKY IIPH BEKTOPHOM, KOOPJUHATHOM {JIEKAPTOBEI
KOOP/JMHATEI) U eCTECTBEHHOM CIoco0ax 3afaHusl JBHKEHUS.
T'oporpad) BexTOopa CKOPOCTH. YCKOpeHWe TOYKM IIPU BEK-
TOPHOM, KOOPAUHATHOM ¥ €CTECTBEHHOM crniocobax 3allaHis
Aprokenusi. KacaTelbHOe W HOPMaibHOE YCKOPEHUS TOYKM.
HacTHele CliyHan OBYDKCHUAS TOUKH.

6,5

YeTHeI onpoc

Hpocreiimue nByOXeHNs TBEPAOTO Tela. 1IoHsITHe Yucha cTe-
negell cBoOoNBl TBepAOro Tena. [IoCTyaTe/lbHoe OBIDKEHNE
TBEPOOTo Teja. Teopema o TpackTOpUsK, CKOPOCTIX U YCKO-
PeHUAX TOYEK TBEPAOIC TeJia MpH MOCTYNaTelIbHOM IBIKE-
HUN.

16

YeTHbIl onpoc




Bpainenye TBEpAOro TeNa BOKPYTr HENOABIXKHON ocu. Ypas-
HEHYE BPAIATENILHOTO [BWKEHUA TeNa. YTIOBAsA CKOPOCTH U
YITIOBOS YCKOpPeHue Teja. BeKTopsl YINIOBOM CKOPOCTH M I~
JIOBOTO YCKOPEHUS TEMa.

Cnoxzoe IBrwxenne ToUku. AGCOMIOTHOS U CTHOCHTEIHHOE
IBYDKEHUA TOYKM: MEPEHOCHOE [BIDKEHHE. eopemMa 0 CJio-
skeHnn ckopoctell. Teopema Kopuonmca o CIOXKEHUU YCKO-
penuil. Yckopenne Kopuonmca. Cryuall mocTynaTelbHOTO
IIEPEHOCHOTO ABYDKEeHNA. CIICKHOE IBYXEHHE TBEPHOrc Telia.
CIIOKEHNE NOCTYNATEeNIbHBIX JBVKCHNMN.

YeTHBIN 0TIpoc

Crnoxdoe IBWKEHHE TBepHoro tena. CKopocTe M YCKOPSHHE
TOYKY TBEPHOIrO TENA, BPAlAIOIErocs BOKPYT HENOABINKHON
ocy. BRIpaXKeHue CKOPOCTH TOUKH BPAINAIOUIETOCs Tejla U ee
BpaIaTEIbHOr0 ¥ LEHTPOCTPEMUTENBHOIO YCKOPSHUN B BUIE
BEKTOPHBIX NpousseneHuit. Inockonapaiienssoe (IIOCKoE)
IBYDKEHWE TBEDPJOIO Tena. YPaBHEHUS JIBWDKCHUS IUIOCKOR
dUryps!.

Y eTHBIN 0IpocC

Junamuka (99 4.}

Brenenne B JNHaMUKY. HHH&MHK& MaTepHaHbHOﬁ TOUKIH.
OCHOBHBIC TIOHATHA U OIIPCHCTICHMA. 3aKO0HB! KJIacCHYecKo
MEXaHMKH. 3&11&%1/1 JVIHaMWKH.

11

VeTHEITR
onipoc

L
N

Mexannueckas cucrema. Knaccuduxanusa cuni, AeHCTBYIO-
MK HA MEXaHUYECKYIo cuctemy. CBOMCTBA BHYTPEHHUX CHJI.
Macca cucremnl. LeHTp Macchl CHCTEMBl M €€ KOOPIUHATEL
MOMEHT MHEPLUY CHCTEMEI U TBEPIOTO TElIa OTHOCHTEIBHO
IUJIOCKOCTH, OCH U 1Ioiroca. Pagunyc unepiun. Teopema o Mo-
MEHTaX MHepUMH OTHOCUTENILHG HapaJuieNIbHEIX Ocel.

Verueiin
oTIpoc
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Teopema 00 W3MEHEHHH KOJIMYECTBA JIBIDKEHHA TOUKH B
mupepeHIuansHol ¥ uHTerpansHoll hopmax. 3akoH coxpa-
HEHMS KOJIMYeCTBa ABWKeHnd. MOMEHT KoJIuuecTRBa JIBIKE-
HUS TOYKY OTHOCUTENIBHO LEHTpa U ocu. Teopema of m3Me-
HEHHH MOMEHTa KOJIMYeCTRA ABYOKEHUS TOUKM. | JTaBHBIN Mo-
MEHT KOJIYYeCTBa ABYDKCHHS OTHOCHTENBHO LEHTPA W OCH.
KuHeTH4ecknii MOMEHT BpallaroHIerocs TBEPIOTo Tesia OT-
HOCHUTENBHO OCH BpameHus leopeMa 06 M3MEHEHUM KUHETH-
HECKOW SHEPIUHM MEXaHUYeCcKOW cucTemsl B auddepeHiip-
albHO# ¥ MHTerpanbHoi dopmax. [loHSTHE © CHTIOBOM ITOJIE.
HoTenianenoe CUIIOBOE TOJAE ¥ CWIOBAST QYHKIUA. Bripa-
MKEHUE MPOEKUMY CHIIBI Yepe3 cuoByo QyHKnmio. Pabora
CWIB Ha KOHEYHOM IEPEeMEIleHUN TOYKY B NOTSHIMAIBHOM
cunoBoM rote. HoTennmanbEas SHeprusl,
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YCTHBIA onpoc

3.4

Ipumaopn HanavGepa. I'maBHbIl BEKTOP M IJIABHEBIA MOMEHT
cun uHepuuu. [lpuBeneHne cuii MHEpUUU TBEPAOro Tela K
uentpy. Omnpenesienue ¢ roMoinpro npuduyna JlamamGepa
JUHAMAYECKAX PeaKLyil TTpy HeCBOOOAHOM ABMXEHUY TOUKH
U MEXGHUYECKON CHCTeMBI.

YeTabIi onpoc
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Jnddepennyanbable ypaBHeHusT JBIKCHUS TBEPIOIc Tea.
Pusuveckuii MasTHuK. OnpefencHue NUHAMAYCCKUX DPeak-
UA TOMMIMIHUKOB NMPH BPALICHWM TBEPHOTO Tena BOKPYT
HETIOABYDKHOM OCH.

YeTHBIR onpoc

3.6

IlpyHuMn BO3MOXHBIX nepemelnenuil. IlpuMmerneHue npuH-
LUIIa BO3MOMHBIX HNEPEMEHISHHN K ONpeNeNcHUIO peakIiyi
cesazell W Kk npocrefituuM MammaaM. [lpunnwm HanamGe-
pa-Jiarparxa (of1ee ypaBHeHUE TUHAMUKNA ).

O60bniennsie koopauHaTel cucTeMbl. O000IeHHbBIE CHITBI U

YCTHRIN ompoc




uX BeMHCHeHUE. YpaHenns Jlarpamka Broporo pojga. Ku-
Hemaraueckuid moteHnuall. [onstue o6 ycroiiumBocTH pas-
HOBeCcUA, Teopema Jlarpamxa-/uprxie. Mansie xoneGanns
MEXaHUYECKOM CUCTEMBI ¢ OJHOM CTENeHpo CBOGOJEI 0KOJIO
NOJNIOKEHUs YCTOMYMBOro pasHoBecus. CBoOoaHpie, He3aTy-
Xaromie Kojaebanus U UX CBOMCTBA, YacTOTa U MEPHOJ KOJe-
Oauuif, aMINIATYIOBI W HadaldpHble $assl KoneGaHull Towex
cuctemel. CpoOOIHEIE 3aTyXawMmiye KojgebaHus Mpu compo-
TUBNCHUY, HPOTIOPUUOHAIBHOM CKOPOCTH, NEPUOJ U IeKpe-
MEHT 3THX Konebanuil. Arepronndeckoe NBIKeHIE.
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Mansie cBoConneie kxoJebaHMI MEXaHWYECKOU CHCTEMBI C
IBYMs CTEMEHSMH CBOOONEI M MX CBOHCTBa: cOGCTBEHHBIE
YacTOThl U KO3(QHLUEHTs (POpM. 3aTyXaroniue W BBIHYK-
AeHHble KOJIeOaHusl CUCTeMBI ¢ ABYMsSI CTENEHAMU CBOOOIBL
Ionstre o Bulposzamure. JnHamudeckuii racurens xoneba-
HHUI.

Y CTHBIN OTIpocC

3.8

JAsnenne ynapa. Y gapHas cuiia v yAapHbIM uMiryise. JJehct-
BUe yNapHOH CHJIBl Ha MaTepHalbHy:o Touky. Teopema o6
U3MEHEHNHY KOJIMYECTBA JBYUKEHUS TOUKU Ipw yaape. Ilps-
MOW UEHTPaIBHBI yAap Tela O HEeNOABIKHYIO TIOBEPXHOCTD;
yapyrud v "Heynpyruil yaapel. Koadduiument sBoccramonie-
HUSL IOPY yape W ero OlbiTHOe omnpejenenue. [Ipsmolt meH-
TpaJIbHBIA yaap AByx Ten. Teopema KapHo.

Kountposnbras pabota

3.9

IEOHOHHHTGHBHBIS BOIIPDOCEIL.
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Y CTHBI 0npoc

PI'P Ne 1

FI'P Ne 2




4. MHOOPMATMOHHO-METOIRYRECKAA YACTE

4.1. OcHoBHAS JUTEPaTYPA

1.
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1.

12,

byrenun, H.B. Kypc Teopetnyeckoil Mexanuky: yueOHUK OIS CTYAESHTOB
BTyzoB: B 2 7.  T.1: Cratuxa u xusHeMarvka / H.B. Byrenun, S.JL Jlyan,
J.P. Mepxun. — M.: Hayka, 1979 (u apenpinyinue uzgaans). — 271 ¢.
byrenun, H.B. Kypc TeopeTnyeckoil MexaHuxku: yueOHHUK IJIS CTYLEHTOR
BTy30B: B 2 7. T. 2: lunamuxa / H.B. Byrenun, A.JL Jyan, JI.P. Mepxun. —
M.: Hayxa, 1979 (v npenpinymue n3nanms). — 543 c.

Hobponpasos, B.B. Kypc Teoperuueckoii mexanuku / B.B. Jlo6ponpasos,
H.H. Huxurun. — M.: Beicmas mxosia, 1983 (v mpeppigymuye v3naHus). —
576 c.

Tapr, C. M. Kparkuit xypc Teopernueckonn Mexauuxu / C.M. Tapr. — M.:
Bercmas mxona, 1986 (u npeapinyiue usganus). — 415 c.

JA6nonckui, A.A. Kype Teopernueckoit Mexamuxu: B 2 4. Y. 1: Craruka.
Kunemaruka / A.A. A6norckuii, B.M. Huxudoposa. — M.: Belcimas mKona,
1984 (u npenpinyimue u3ganus). — 343 c.

. SGnonckuit, A.A. Kypc Teopernueckoi Mexanuxu: B 2 4. . 2: Humamuxa /

AA. S6nouckuii, B M. Huxudoposa. — M.: Bricias mkona, 1984 (u npe-
JABIIyINUe n3nanus). — 423 c.
Mapxees, A.IL Teopernueckas mexanuka: YuebHoe mocobue. /AJL Map-

kees. — M.: Hayka, 1999. — 570 c.

4.2. JRonoiHUTeILHAH JIMTEPATYPA

. COopHUK 3amaHuMil WIS KYPCOBEIX paloT 10 TEOPETHYECKOH MEeXaHWKe:

yuebuoe mocobue 05 Bry308 / A.A. AGnonckuii (1 np.]; mox pex. A.A. 516-
aoxckoro. — M.: Marerpan-Ipecc, 2004 (u npensinympe uzganus). — 382 c.
Memepckuit, M.B. Chopunx 3amay no reopetwdeckoil MexaHmke. — M.
Hayxa, 1981 (u npenpinyiuue usnanus). — 480 c.

bare MLU. Teoperrueckas MexaHuKa B OprAMepax ¥ 3afayax: yueOHOE o~
cobue AN cTyIeHTOB BTy30B: B 3 T. T. 1: Cratuxa u Kunemarunka / ML
bare, I'¥0. [xanenunze, A.C. Kenpzon. — M.: Hayka, 1990 (u npensioymue
n3paHusg). — 670 c.

COopruk sapaHuit His KypeoBBIX paboT HO TEOPEeTHUeCKOW MexaHuke:
Yuebroe nocobue mox pen. A.A. Abnonckoro. M.: Hayka, 2004. — 412 c.
bare M.U. TeopernuecKkas MexaHuka B IpuMepax ¥ 3ajadax: yuebHoe Io-
cobue nns crypenTos Bryzos: B 3 T. T. 2: Jumauuka / M.Y. Bars, T.FO.
Loxanemmnze, A.C. Kenpzon. — M.: Hayka, 1991 (u NpeapIIyINUE U3NAHUL ),
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Jotisnexnii JLT. Kype teopernueckoit Mexanuxu: 8 2 1. T. 1: Cratuka u
xkunemaruka / JLT. Jlobnsncxuit, A Jlypee. — M.: Hayxa, 1982 (u npesi-

Oyimye usnanus). —352 ¢.

Jlottsaeknit JLI'. Kype Teoperudeckoit Mexamuxu: 8 2 T. T. 2: Jlunamuka /
JLI'. Jlofirsmckuii, A.ML. JIypse. — M.: Hayxa, 1983 (u npemsimyiiue usma-
mus). —640¢c. |

Mapreisenxo FO.I. AHanuruyeckas MexaHHKa 3IeKTPOMEXAaHUUECKHX CHC-
teMm. M.: Vizn-so MOH, 1984. — 62 c.

Hosoxwusos, M. B. THIOBbIe pacyeTs! M0 TeOPETUUECKOl MeXaHuKe Ha Gase
SBM : yue6. nocobue st BTy30s / U.B. Hososkunos, M.®. 3auenus. - M.
Bricu. mxoira, 1986. - 136 ¢.

COopruxk 3anaq no TeopeTnHeckoil Mexanuke: YueGHoe nocobue / [ox pex.
K.C. Konecuukosa M.: Hayxka, 1989. — 448 c.

4.3, y“ﬁ@@ﬂ@“M@T@HM‘E@QH@/HQ KOMILJICKCDI

Teopetnueckas mexanuka. Mexanuka. [lpuknagnas MexaHuKa: 37€KTPOH-
HBIH yueOHo-MeTommYeckui KoMIuiexe qucuumns: / O. H. Ila6nosckuii [u
ap.]. — Tomens: TTTY, 2010 — | manka+t 1 30exTpoH. ONT. AUCK
Pemxum goctyna: elib.gstu.by

4.4. Ilepevenb KOMIBIOTEPHBIX NPOrPaMM, HATISAAHBIX H APYyryux Hoco-
Guil, MCTORUYECKUX peKOMEHZAMi M MATEpHANOB, TEXHHYECKUX
cpencTs O0yUeHus

M/Y 2094. Vuebroe mocobue no xypey «TeopeTudeckas MexaHukay. W3-
OpaHHEle JEKIMH [0 Teopw# KojeGaHmii ¥ BONH B MEXAHUKE CIUIONIHBIX
cpen’ nns CTYAEHTOBR MallWHOCTPOUTENLHBIX chenuansHocteit. 9. 1. Kose-
Ganusa Mexanuaeckux cucrem / O.J. Iabnosckuii. — Domerns: TTIV, 1996, —
88 c.

M/Y 2307, Tpaktuxym no kypey “TeopeTudeckas Mexanuka” s CTYICH-
TOB MAIMHOCTPOUTEIbHEIX CHENMANBHOCTEH BRICIINX TEXHUYECKUX Yy4el-
HelX 3aBeneHuit. . 1: IIpeobpazopanvie NpoCcTpaHCTBEHHOR CHCTEMEBI CHIL /
O.H. Hiabnopcxuit, AT Kpons, xad. «Texuuueckas Mexanuka». — 1 0-

mens: 11TV, 1998. - 22 c.

. M/ 2919. Teopernueckas mMexanuka: [IpakTuxkyM ro OIHOUMEHHOMY KypCY

AN%  CTYHEHTOB JOHEBHOW ©  3acunod  QopM oOyueHus UmKeHEp-
HO-TEXHUYECKUX CHEeUWalbHOCTE BRICIMK yaeOHBIX 3apemenuit / O
Iiatnoscruit, HB. Wnosemuera. — Domens: TTTY v, T1LO. Cyxoro, 2004.
—60c.



22.

23.

24,

M/Y 3392. [inHamuka: OpakTHKYM 110 Kypcey «TeopeTHueckas MEXaHUKa)
JJi8 CTYAEHTOB WHXKEHEpHO-TexHuueckux crenuansnocredt / O.H. [1labnos-
cxuit, MLHL. Jucxosud. — Fomens: ITTY um. I1.O. Cyxoro, 2007. — 56¢.
M/Y 3596. Kunematuka: pakTuKyM [0 Kypcy « TeopeTndeckas MeXaHuKay
JUIA CTYIEHTOB WHXKEHEPHO-TEXHUYECKUK CTIEMMAIbHOCTEN THEBHON U 3a04-
1ol gopm obyuerus / H.B. Wuozemuera. — [Nomens: I'TTY nMm. I1.0. Cyxo-
ro, 2008. — 40 c.

M/Y 3613. Junavuka: NpakTHKYM 1o Kypcy «TeopeTwueckas MEXaHUKa»
IUIs CTYJEHTOB MHKEHEPHO-TEXHUUECKUX CTIeIUaibHOCTeW JHEBHOU 1 3304~
Holt (opm obyuenus / O.H. llatmorckuii, M.A. Konmnesoi. — @'omens:
I'TTY um. IL.O. Cyxoro, 2008. — 42 c.
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4.5 MEPOITPUTIHUA VIIPABIIIEMOW CAMOCTOSATEJILHON
PABOTBEI CTYIEHTOR

Tlpr w3yueHnMy RMCLMININHB! [OJDKHA HCIONB30BATHCS Takas QopMa
YOpaBIdeMOl CaMOCTOATENBHON paboThl, KaK perieHye HHINBUIYATLHEIX 3339
B ayJIUTOPUY Ha MPAKTUYECKUX 3aHATUSAX 10 KOHTPONEM MPerofaBaTes.

He BCce BOIPOCH! MPOTPaMMEI BEIHOCSITCS Ha eIy, B 1esax passuTis y
CTYAEHTOB HABBIKOB paboThHI ¢ yueOHOM U HayuwHOoM nutepaTypoil 4actsh pasie-
JIOB OHU M3YYAXOT CaMOCTOATENBHO [0 JIMTEPATYpe, YKa3aHHON B IIpOrpaMME.
Bonpocs! [is caMOCTOATENEHOTO U3YYESHYIS BKIIFOUAIGTCA B IIEPEYeHb BOIIPOCOB
X 324€TY.

Jins opraEmsanyMu yIpaBlsieMOM CaMOCTOSTENbHOM paboThl CTYHEHTOB
3 }EXTUBHO UCTIONB3YIOTCA COBPEMEHHBIE TEXHOIOTAN: MH(GOPMAIMOHHEIE pe-
CypChl yueOHOTO MOpTaNa U 3JIEKTPOHHON OHOIIMOTEKN YHIBEPCUTETA.

OQGEeKTHBHOCTE yIIpaBIsseMoll paGoTH CTY[AEHTOB MPOBEPSETCS B XOJe
UTOrOBOTO KOHTPOJIS 3HAaHUM B OpMe YCTHOTO WM HUCEMEHHOTO OIpoca, TEC-
TOBOTO KGHTPOJISA 10 TeMaM U pa3fienaM Kypea (MOLyIIsiv ).

4.6 MEPOTIPUTSHUSA YIIPABIIAEMOU CAMOCTOSTEJILHOMU
PABOTBI CTVIEHTOB

OCHOBHBIMY METOAMY (TEXHONOTHUAMHU) 00YYEHNs B COOTBETCTRUM C
LENbIO, 3a1a9aMu JUCIATUIMEEL ¥ HANIPaBJICHUY PA3BUTHS COBPEMEHHON CHC-
TEMEI O0Pa30BaHUS ABIAIOTCH:

- DJIEMEHTEI IpoOneMHOro obyueHus (pobeMHble, BAPUATUBHOE U370~
HKEHVie, TaCTHIHO-IIOUCKOBBIN METO), pealu3yeMble Ha JIEKIIMOHHEIX 3aHITHIX,

- 2JIEMEHTE] HHTEPAKTABHOIC 00yUeHs, peann3yeMEle Ha NEKIWOHHEIX
3AHATHUSK;

- BJICMEHTH! YIeOHO-UCCTAEI0BATENBCKON IEATENBHOCTH, TBOPUYECKOTO
NIOJX0Ha, peallu3yeMble Ha IPaKTHICCKUX 3aHATHIX U IIPY VIUPacMoi caMmo-
CTOATENbHOH paboTe;

-~ KOMMYHUKATHBHEIE TEXHOJIOTNH, PEaIM3YeMbie Ha TPAKTHYECKIX 3aHs-
THUSIX.

Tlpy npenogapanuy JUCUMIUIMHB! B COBPEMEHHEIX VCIOBUSIX SABISETCH
HEeOOX O MBIM [IPUMEHEHUE MYJIBTUMEIUHHEIX, uHGOPMALIIOH-
HO-KOMMYHUKAIIHOHHBIX TEXHONOIUH ¥ HUQPOBLIX WH(GOPMATHBHEIX PeCYpPCOR.
JIeKUMOHHEIe 3aHATHA CIELYET NMPOBOJUTE C UCTIONB30BAHUEM KOMIIBIOTEPHEIX
IIPE3CHTALIMIH, BUALEODUNEMOB 71 OPYTHAX UHPOPMAaLLOH~
HO-WUTIOCTPATHBHO-AEMOHCTPAUMOHERIX  CPECTB KOMITRIOTEPHBIX “H(OpMa-
LPOHHBIX TEXHOJIOTHI B MHTEPaKTHBHOM DPEKIME,




4.7 MEPCIIPUTSIHIS YIIPABIIEMON CAMCCTOSTEJIBHOM
PABOTBI CTYJJEHTOB

B coorsercreum ¢ 1. 17 Honomenun «O texyimeit artectanumy» oT 11.11.
2013 Ne 29 crynmenTs! HOMYCKAOTCS K COave 3a49€Ta Mo yueOHOM AUCHuIIINHE
«Teopetuueckas MeXaHWKa» TPH YCIOBUM BEIIOIHEHUS UMM BCEX BUIOB 3aHS-
THH, DPSAYCMOTPEHHBIX YYEeHBIM IIIAHOM U HACTOsIIel yyefHON mporpaMMol,
B TOM YHCJIE IPOXOXKACHNS TeCTUPOBAHUSL.

Hpu npoxoxaenuy Tekymel ¥ UTOTOBON aTTeCTalvi CTYNEHTAM 3armpe-
IHACTCs MTOIB30BATHCS YYeOHBIMU U3IaHIAMH [I0 [MCHUTUINHE, PASITAYHOTO DOJ
3aMCAMH, KOHCIEKTaMH, MOOWILHBIMU Tele(OHAMY U JPYrUMH CpencTBAMU
XPAHCHUS U Hepeladl NHPOPMAaIiu.

4.8 CPEJICTBA JIMATHOCTHKN ¥ KOHTPOJISI KAYECTBA YCBOEHMSI
SHAHWU

Kontpons sHanuil cTyneHTOB OCYINECTBISIETCS MyTEM YCTHOTO ONIpOCca Ha
NIPaKTUYECKUX 3aHATHUSX [MOCJIE BBITIONHEHNS UMY 3aJaHuil 10 TeMamM 3aHATHI,
TECTOBOTO KOHTPOJS 10 TeMaM ¥ paslienaM Kypca (MOAyIst), MUCBMEHHOIO U
YCTHOTO OIIPOCca Ha 3K3aMEHE.



5. HPOTOKOJI COTVIACOBAHNUS YVYERHON NPOTPAMIMbBI

Haspanume nuicuu- | Hassamme | Ilpemioxenve o6 usMeHe- | PemieHue, NPUHATOE
ITHHEL, ¢ KOTOPO# | kadenphl | HUAX B colepianuu yueb- | kabenpoi pazpaba-
TpebyeTca corla- HOM MpOorpaMMsl IO U3y~ | THIBAIOLIEH yueOHYo
COBaHMSA YaeMOY NUCIVIUIVHE nporpammy(c ykasa-
| " HUEM ATl i HOMEp2
IPOTOKOJIA)
1 2 3 4

PacemoTpena 1 peKoMEHI0BaHa K YTBSDIKASHUIO Ha 3acefaHny Kaderpsl «Tex-
HEYECKON MEXAHUKAY
“ 16 7 wroms 2014 r. TIporoxon No 11

Sapenyommii kagenpoit
& #Hiee O H, Ia6nosckuii




