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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Ot0o dyHAaMEHTalbHAsI €CTECTBEHHOHAy4YHasi JUCHUIUIMHA, Jexamas B
OCHOBE COBpPEMEHHOM TeXHUKH. Ha wmarepuane TEOpPETUYECKOM MEXAHUKU
0a3upyroTCsl Takhe OOIIETEXHUYECKUE JUCHUIUIMHBL, Kak «CompoTuBIIEHUE
MatepuanoB», «CtpourenbHas mMexaHukay, «['mapasmukay, u ap. Croga ciemyer
OTHECTH M OOJBIIOE YUCIO CHEIUATbHBIX WHKEHEPHBIX IUCIUIUIMH, TPEeIMETOM
KOTOPBIX CIIy)KaT: JMHAMHKA W YIOPABICHHE MAllMHAMH M TPAHCIOPTHBIMU
CUCTEMaMH, METOJbl pacuéra, COOPY>KEHHS W DKCIUTyaTalldd BBICOTHBIX 3/IaHU,
MOCTOB, TOHHEJEH.

W3ydyeHne IOUCHMIUIMHBI BECbMa CIOCOOCTBYET (OPMHUPOBAHUIO CHUCTEMBI
KOMIETEHIIMM, TMO3BOJISIONICH OyaylieMy CHEIUaIuCcTy Hay4HO aHaJIu3UpOBAThH
npoOsieMbl €ro mnpodeccuoHanbHOM 00JacTH, HCIOJb30BaTh Ha MPAKTUKE
npuoOpeTéHHble UM 0a30Bble 3HAHMSI, CAMOCTOSITENIBHO, UCIOJIb3Ysl COBPEMEHHBIE
oOpa3oBarenbHble U WH(MOPMAIMOHHBIE TEXHOJOTUHU, OBJIAJIEBaTh TOW HOBOM
uHpopmaIrmet, ¢ KOTopoil eMy TpHUAETCS CTOJKHYThCS B TPOU3BOJICTBEHHOW W
Hay4YHO! AesTeabHOCTH. Ha TaHHON OCHOBE CTAHOBUTCS BO3MOKHBIM ITOCTPOCHHE U
UCCJIEIOBAHNE MEXaHWKO-MAaTeMAaTHUYECKUX MOJENIEH, aJeKBATHO OMMCHIBAIOLINX
pa3HOOOpa3Hble  MeXaHW4yeckue sBiaeHus. [lpy  u3ydeHUWm  JUCHUIUIMHBI
BBIPa0ATHIBAIOTCS HaBBIKU MPaKTUYECKOTO UCIIOJIb30BAHUS ~ METOJIOB,
NpPEeIHA3HAYEHHBIX I MAaTEMaTUYECKOTO MOJIETUPOBAHMS JBUKEHUS CUCTEM
TBEPIBIX TEIL.

[lenssMu oOcBOeHUsS Y4YeOHOM JMCHMIUIMHBI SBISIOTCS H3y4YeHUE OOIIMX
3aKOHOB JIBUKEHHUS U PAaBHOBECHUSI MATEPUAIIBHBIX TEJI M BO3HUKAIOLIMX MPU 3TOM
B3aMMOJICUCTBUN MEXKIYy TeJaMH, a Takke (POpMHUpOBaHUE Yy OOyYaroIIerocs
cieayromiero cocrapa kommnerenmuii: OITK-1.

OcHOBHBIE 337241 JUCUUTIIINHBI:

* U3yyeHue (PU3UKO-MATEMATUUYECKUX MOJIEJEH OOBEKTOB CTPOUTEIHCTBA U
MaIlIMHOCTPOEHUS, TEOPUHU, METOAOJIOTHH U TEHACHIUNA UX Pa3BUTHS;

* YCBOCHME MPUHIIUIIOB U METOJOB TMO3HAHUS OOBEKTOB CTPOUTEIHCTBA H
MaIlIMHOCTPOEHUS KaK CIIOKHBIX HCKYCCTBEHHBIX CUCTEM.

2. [Inanupyemble pe3yabTaThl 00yUEHUs IO JUCIUILIMHE (MOAYIIIO).

[lepeyerr GopMHUpyeMBIX pe3ylIbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmsbl (KOMIIETEHIIN) B pe3ysbTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOIYIIO):

OIIK-1 - CnocobeH pemiaTh MHXXEHEpHbIE 3aJladyd B MPOQEeCcCHOHATBHON
NeATEIbHOCTH C UCIOJb30BAaHUEM METOJI0B €CTECTBEHHBIX HAYK, MATEMAaTUYECKOIO
aHaJIM3a U MOJICIMPOBAHMS.



OOydenne 1O JUCHUIUIMHE (MOAYNIO) MpPEAINoJaraeT, 4ro MO €ro
pe3yiibTatam oOyJaromuiics OyieT:

Baanersn:
CIIOCOOHOCTBIO MPUMEHEHHS METOJOB MaTeMaTHYECKOro aHajauza |

MOJCIUPOBAHMA K PCIICHUIO ITPAKTUYCCKHUX 3aaa4

3HATH:
OCHOBHBIE 3aKOHBI U TIPUHIUIIBI PABHOBECHUS U JBUKECHUSI MaTEPUATBHBIX TEJ

Ha OCHOBC MOJCIMPOBAHHNA

YMmeTh:
BBITIOJIHATh MAaTEMATHYECKUE ONEpaly M JACHCTBUS Ha OCHOBE 3aKOHOB U
MIPUHIIUIIOB MEXaHUKHU

3. O6beM AUCIUTLIUHBI (MOTYJIS).
3.1. O0uas TpyA0€MKOCTb JUCHUIUIUHBI (MOYJIA).

O6mass TPyAOEMKOCTh JUCHMUIUIMHBI (MOIynsi) cocTtaBiser & 3.e. (288
akaJeMHYeCKHX Jaca(oB).

3.2. O6bem pgucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcss €  [EJarorM4yecKUMu  paboTHHUKaMu W (WIM)  JUIAMH,
MPUBJIEKAEMBIMHU K peaau3aini 00pa3oBaTEIbHON MPOTPaMMBbI Ha MHBIX YCIIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KosnndecTBo yacos
Tun yaeOHbIX 3aHATHI Beero Cemectp
Nel | Ne2 | Ne3
KonrakTHas paboTa Ipu nMpoBeIeHHH YUeOHBIX 3aHATHI (BCero): 178 | 56 58 64
B Tom umncne:
3aHsATHS JIEKIIMOHHOTO TUIIA 82 16 34 32
3aHATHS CEMUHAPCKOTO THIIA 96 40 24 32

3.3. O0beM AWCHUIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOyyarommxcsi, a Takke B (¢(opMe KOHTAKTHOM pabOThl O0Oy4YarIIMXCs C
NeAarorndecKuMu pabOTHUKAMH U (W) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNpbHOM  TPOrpaMMbl  HAa  HHBIX  YCJIOBHSIX, TPU  MPOBEICHUU
POMEKYTOUHOM aTTecTaluu cocrapiset 110 akagemuyeckux yaca (0B).

3.4. Ilpu oOydeHuu Mo UHIUBUIYaJTbHOMY yU4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OO0y4YeHHUU, 00bEM NHUCIMIUIMHBI (MOJYJISI) MOXET OBITh peajn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM pabOoThl 0OyYaroIIMXcs, a Takxke B popMme



KOHTAaKTHOW pabOThl OOyYaromMXcsl C TMEeAarormuyecKuMu pabOTHUKAMH M (WIIH)

JIMIaMHU, IIPHUBJIICKACMBIMH K pCaJin3allin 06p330BaTeHBHOﬁ IMporpaMmMbl Ha HHBIX

YCIOBHAX, ITPU ITPOBCACHUU HpOMG)KYTO‘IHOﬁ aTTCCTaluu.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

[\
Ne Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE
/1

1 |Paspen 1. PaBHOBecHe IUIOCKOU CUCTEMBI CHII.
1.1. OcHOBHBIE OHATHA CTATUKU. 3a/la4i Kypca TeOpETHUIeCKOl MEXaHUKHU. AKCHOMBI cTaTUKH. Temna
cB0OOIHBIE M HECBOOOJHBIE. CBSI3U M UX peakinu. AKCHoMa 0CBOO0XKIaeMOCTH OT CBA3EH.
1.2. Cuctemsl cxomsmuxcs cuil. ['eoMeTpryeckoe i aHATUTHYECKUE YCIIOBHS PABHOBECHS CHCTEM
cxomsammxcs cuit. TeopeMa o Tpex cuiax.
1.3. Ilpou3sBosibHas IUIOCKAsA cUCTEMA CUJl. MOMEHT CHJIbI OTHOCUTENBHO LieHTpa. Teopema BapunboHa o
MOMEHTE paBHOJEHCTBYOIIEH cuibl. [Tapa cuit u ee MomeHT. CBOKMCTBa MOMEHTA Naphl.
1.4. PaBHOBecHE NPOU3BOJILHON MIIOCKOM cucTeMbl cuil [lpruBeneHue npou3BOIbHOM MIIOCKOW CUCTEMBI CHIT K
3aJ]JaHHOMY LIEHTpY. [ TaBHBII BEKTOp U TJIaBHBIE MOMEHT. Y CJIOBHUSI PaBHOBECHS IPOU3BOJIBLHOM IIIOCKOU
CHCTEMBI CHJI — OCHOBHAs popma. JlomonHuTenbHBIE (JOPMBI YCIIOBHI PaBHOBECHSI IPOU3BOJILHOI IIOCKO
CHCTEMBI CHJI.
1.5. PaBHOBecue cucTeM Tell. PaBHOBecHe COCTaBHBIX 0aoK U apok. ITnockue hepMbl. Y CIIOBHS CTATUYSCKON
OMPEIEIMMOCTH 1 T€OMETPHUYECKON Hen3MeHsseMocTH. CrtocoObl pacueta GepM.

2 |Pazmen 2. PaBHOBecHe MPOCTPAHCTBEHHOM CUCTEMBI CHIL
2.1. [Ipou3BonbHAS MPOCTPAHCTBEHHAS cUcTeMa cril. [IpuBeeHne MPOCTPpaHCTBEHHOW CHCTEMBI CHIT K
3aJJaHHOMY IIEHTPY. MOMEHT CHIIBI OTHOCHTEIBHO OCH. Y CIIOBHSI PaBHOBECHS TIPOU3BOIBHOM
MPOCTPAHCTBEHHOH CHCTEMBI CHIL.
2.2. CucteMa napayjieNIbHBIX CHJI. Y CIIOBUSI pAaBHOBECHS CHCTEMBI NMapaJuIeNbHBIX cHil. LIeHTp mapasienbHbIx
cuit. [lenTp TspKecTH TBepaoro Teaa. CriocoObl OMpeIeeHUs IICHTPOB TSHKECTH TEJL.

3 |Paznen 3. PaBHOBecue C y4eTOM TpEHUSI.
3.1. Tpenue ckoIBKEHUS U TPEHUE KaueHUsl. TpeHne CKoIbXeHus. 3akoHbl Kynona. YTon TpeHHs U KOHYC
TpeHus. TpeHne kaueHus. PaBHOBeCHE TBEPIBIX TEI PU HAJMYUH CHJT TPECHUSL.

4 |Pa3pmen 4. Kunemaruka.
4.1. Kuaematuka Touku. OCHOBHBIC TIOHATHA U onpeneneHus. CriocoObl 3ajaHus ABIKEHHUS TOYKH. CKOPOCTh
U YCKOpEHHE TOYKH ITPH BEKTOPHOM CIIOCO0E 3alaHus ABIKCHHUS.
4.2. KoopauHaTHbIH crioco0 3agaHus IBHKEHUSA TOUKH. CKOPOCTh U YCKOPEHHE TOUKH ITPH KOOPANHATHOM
crioco0e 3a1aHus IBUKCHUS.
4.3. EctectBenHsbI criocod 3amanns ABMKEHNUS TOYKH. CKOPOCTh U YCKOPEHHE TOYKH MPH €CTECTBEHHOM
crioco0e 3a1aHus IBUKCHUS.
4.4. TloctymaTenbHOE M BpaIlaTeIbHOE ABHKEHNE TBEPAOTO Tela BOKPYT HETIOABIKHOM ocH. JInHeitHbIe
CKOPOCTH M YCKOPEHHS TOUYEK TeJla IPH BpallaTeIbHOM JBUXEHUH TBEPAOIO Tejla BOKPYT HEMOABM)KHOM OCH.
4.5. CKOpOCTH IpH CI0KHOM JABMXKEHUU TOUKU. Teopema cloKeHusi CKOPOCTEH.
4.6. YCcKOpeHus IpU CII0KHOM JBH)KEHHUU TOUKU. Teopema CloKeHUs] YCKOpeHHH. AHAIN3 YCKOPEHUS
Kopuonuca.
4.7. CKOpOCTH NpH IUIOCKOM JABHKEHUU Tesa. CKOPOCTH ToOUeK Tejla. MTHOBEHHBIN LIEHTP CKOPOCTEM.
4.8. YcKopeHus TIpH TUIOCKOM JIBIDKEHUH Tella. Y CKOpeHHe TOUeK Tejla. MTHOBEHHBIN IEHTP YCKOPEHUH.

5 |Paznen 5. Jlunamuka MaTepuanbHOM TOUKK U OOIIHE TEOPEMbI TUHAMUKH.

5.1. IlepBas 3amava TMHAMHUKY TOYKH. BBeeHre B TUHAMUKY. 3aKOHBI KJIACCHYECKOH TUHAMUKU. J[Ba Thma
3aj1a4 IMHaMHUKHW TOYKH. PerieHue nepBoil 3a71auu TMHAMUKA TOYKH.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
5.2. Bropas 3amada nuHaMHuKH TOYKH. HTErprupoBanue audQepeHnnansHeIX YpaBHEHHN BIKCHHS
MaTepHaIbHON TOUKH METOAOM pa3/iefIiCHUs ePEMEHHBIX.
5.3. Mexanundeckas cucrema. LleHTp Macc mexaHudeckoil cucteMbl. CBeIeHHS 0 MOMEHTaxX UHEPLHH.
5.4. TeopeMsl 0 ABIKCHUH IIEHTPA Macc U U3MEHEHUH KOoIudecTBa ABMKeHUs. COXpaHEeHUe IBUKECHUS
nentpa macc. Konnuecto nBrkenns. Teopema 00 M3MEHEHHH KOJIMYECTBA JIBIXKCHHS M 3aKOH COXPaHEHUS
KOJINYECTBA JIBUKEHUS.
5.5. Teopema 06 M3MEHEHHN MOMEHTA KOJMYECTBA ABIKEHMS. MOMEHT KOJIM4ecTBa IBIKEHUA. Teopema 00
U3MEHEHNH MOMEHTA KOJIUYECTBA JBI)KEHUS U 3aKOH COXPaHEHHs MOMEHTA KOIIMYECTBA ABMKEHUS. MOMEHT
KOJINYECTBA JIBUKEHUS TBEPAOTO TeNa IIPU €T0 BPALIEHUH BOKPYT HEMIOIBUKHOM OCH.
5.6. TeopeMsl 00 H3MEHEHNH KHHETHYECKOH SHEPTHH. TeopeMbl sl MaTepUaNbHOW TOYKH U JJIST CHCTEMBI
TBEPJBIX TEL
6 |Pazgen 6. OCHOBHBIC IPUHITUIIBI TEOPETHICCKON MEXAHHUKHU.
6.1. Ilpunnun J{anamGepa 11t MaTepraabHOW TOUKU M CUCTEMBL. [ TaBHBIM BEKTOP M INIaBHBIH MOMEHT CHII
HUHEPIHH.
6.2. IIpuHImI BO3MOXHBIX NIepeMenieHuid. O0Iiee ypaBHEHHE THHAMUKH.
7 |Pazgen 7. OCHOBBI aHATUTHYECKON MEXAHUKHU.
7.1. O600IIEHHBIE KOOPUMHATHI U CHJIBL. Y PABHEHHUS PaBHOBECHUS 1 IBI)KCHHUS MEXaHUUECKOW CHCTEMBI B
00001IIeHHBIX KOOpANHATaX. Y paBHEeHNs Jlarpanrka BTOPOTo poa.
7.2. IloTeHuManbpHas YHEPrUsl MEXaHUUECKOU cucTeMbl. KoHCepBaTUBHBIE CUCTEMBL. 3aKOH COXPAHEHUS
MEXaHUYECKOM dHEPIUu.
8 Pasz(eﬂ 8. YcroitunBocTh PpaBHOBCCHUA U MAJIbIC KOJIe0aHUsI MEXaHNYECKHX CUCTEM.
8.1. YcroitunBocTh paBHOBeCcHsI. CHCTEMBI C OJJHON M HECKOJIBKUMHU CTCIICHIMH CBOOOIBI.
8.2. Teopus manbix koseOanuii. Konebanus MEXaHHUSCKUX CHCTEM 03 ydeTa U ¢ yUETOM CHIT
COTIPOTHUBIICHHUS.
8.3. BeiHyXIcHHBIE KOonebaHus. Pe3sonanc.
8.4. Masie koneOaHms cCCTEM C IByMs U Ooliee cTerneHsaMu cBoboabl. Konebanus cBo6oaHBIC U
BBIHY>KJICHHBIE.
9 |Pa3nen 9. Teopust THpOCKOIIAa U TEOPHS yaapa.
9.1. IlpubnmxenHast Teopus rupockona. Teopema Pezans. ['Mpockonbl ¢ Tpems U IByMs CTENIEHSIMHU CBOOOIBI.
I'mpockonnyeckuii MOMeHT. [IpuMepsl IPUMEHEHUS THPOCKOIIOB B TEXHUKE.
9.2. OCHOBBI JIEMEHTAPHO TEOpHH yaapa. Y aap TOUKH O HEMOBIKHYIO MOBEPXHOCTh. KoadduiueHt
BoccTaHoBJeHust. Dazbl yaapa. Y japHble UMITYJIbChI U1 IBYX (a3 ynapa. Teopema Kapho. IIpsimoii
LHEHTpaJIbHBIN yAap ABYX Ted. Y aap Mo BpamarlemMycs TBepaomy Tery. Llentp ynapa.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlaGopatopHbie pabOThI
Ne
i HaunmenoBanue mabopatopHbIX paboT / KpaTKOe COAepKaHNE
1 |PaBHOBecHE IJIOCKON CUCTEMBI CHJL.
Ionsrtue cunsl. CBs3u u ux peakuuu. Pacnpenenennas Harpyska. Crnosxxenue cuil. [Ipoekuus cuiisl Ha ocb U
Ha MJIOCKOCTh. AHATUTUYECKUH CcIT0co0 3aaHns U cI0XeHns ciil. CucTeMa CXOASAIIIXCS CHII, YCIIOBHUS €€
paBHOBecus. TeopeMa o Tpex cuiiax. BeKTOpHBIHN 1 anredpandecknii MOMEHTHI CHITBI OTHOCUTEIBHO IIEHTPA.
[Tapa cun. BexTopHBIH 1 anredpandeckuii MOMEHTHI Taphl CHII. Y CIIOBHUSI paBHOBECHS TBEPIOTO TEJIA IO
JIEHCTBHEM MTPOM3BOJIEHON TUIOCKON cHCTeMbI cril. OCHOBHAS M JOTIOJHUTENIFHBIE (JOPMEBI 3aIIHCH YCIIOBHH
paBHOBecus. Ciaydail mapayieTbHBIX CHIL.
2 |PaBHOBecue cucTeM Tell.

IlonsTHe O cTaTHYECKOM OMpeACIIMMOCTH U HECOTIPEACIUMOCTH. PaBHOBecHe cucTeMbr TBEPABIX TEJI. Cnocob
pacHjICHCHU:. IInockue q)epMLI. VcioBus cTtaTHYecKOn OIpeACINMOCTH U FeOMCTpH‘IGCKOﬁ HCU3BMCHACMOCTHU




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

(hep™m ¢ TpeyropHON perreTkoil. OnpenencHne YCHINN B CTEPKHIX (epM CIIoco0aMu BEIPE3aHHS y3JIOB H
CKBO3HBIX CE€UCHHH.

PaBHOBecue HpOCTpaHCTBeHHOﬁ CHCTCMBI CHUJI.

[IpousBonpHas NPOCTPAHCTBEHHAS CHCTEMa CHII. MOMEHT CHJIBI OTHOCUTEIBHO ocu. CrocoOb! ero
oIpeieneHus. Y cIOBHsI paBHOBECHS IIPOU3BOJIBHON MPOCTPAHCTBEHHOM CUCTEMBI cuil. Pemenue 3amau o
PaBHOBECHH IIPOCTPAHCTBEHHON cucTeMbl cril. Citydail mapamienbHbIX ciil. CHCTeMa NapaieIbHbIX CHIL.
Lentp napamiensHbIX cuil. LleHTp TsxecTH TBepaoro Tena. LIeHTp TshKecTH 0XHOPOAHOTO Tea.
[IpakTHyeckue crocoOb! ¥ IPUEMBI ONPEACIICHHS TTOJIOKCHNS IIEHTPA TSHKECTH

PaBHOBecue ¢ yueTom TpeHus.
3aKOHBI TPCHUSA CKOJIBLKCHU. PaBHoBecue TBEPAbIX TCJI IPHU HAJIUYUU CUJT TPCHUA CKOJILKCHUA. Yron TpeHUA
1 KOHYC TPpCHMUH. TpeHHe KaueHus. PaBHoBecue ¢ Y4€TOM CONPOTHUBJICHUA KAYCHUIO.

Kunemartnka TOYKH.

OcHoBHBIe TOHATHA. TpaekTopusa Touku. OnpeaenceHue TPaeKTOPUH ABIKEHUS ToUKu. OmpenencHue
CKOPOCTH M YCKOPEHUS TOUKH ITPY BEKTOPHOM U KOOPAMHATHOM CHOCO0aX 3aAaHMs ABHKECHHS TOUKH.
EcrectBennsle ocu koopauHaT. CKOPOCTh M YCKOPEHNE TOUKH MPH €CTECTBEHHOM CIOCO0E 3a1aHus
JBrKeHUs. CBSA3b KOOPAWHATHOTO M €CTECTBEHHOTO crtoco00B. OnpeeneHne paanyca KpUBU3HBI,
KacaTeIbHOTO 1 HOPMAIbHOTO YCKOPEHHH.

IIpocreiire n1BUKEHHUS TBEPAOTO TENA.

[ToctynatenbHoe nBMKeHUE Tena. BpalieHue Teina BOKpYr HENoABMKHOU ocu. Omnpeienienre CKOpocTeit u
YCKOpEHHH TOUEK Tella MPH BpallleHUH TeJla BOKPYT HeMoABMKHOM ocu. [IpeoOpa3oBanue BpamareibHOTO
JBYKCHUSA.

CrnoxxHoe JABHUKCHUEC TOYKH.

OcHoBHBbIe TOHATHSL. TeopeMa cioxeHus: ckopocTei. OnpeneneHne CKopocTeil Ipu CI0XKHOM JBHXCHUH
TOYKH. MIHOBEHHBIN LEHTp ckopocTell. Teopema cioxenus yckopenuid. Y ckopenue Kopuomnuca. [Ipasuio
KykoBckoro. OnpezneneHue yCKOPEHUM MpH CI0KHOM JIBHYKEHUHM TOYKH. MTHOBEHHBIHN LIEHTP YCKOPEHUH.

HJ'IOCKOHapaJ'IJIeJ'II)HOS JABVIKCHUC TBECPAOTrO TCIa.

OcHoBHBIe TIOHATHA. TpaekTopus Touku. CKOPOCTH TOUYeK TBepaoro tena. OnpeneseHne CKopocTei Touek
Tesna. MIrHOBEHHBIH IEHTP CKOPOCTEeH. Y CKOpeHHe ToueK TBepAoro tena. Onpenenenne yCKOPeHUH Ipu
IUIOCKOM JIBM>KEHUU Tella. MTHOBEHHBIN LICHTP YCKOPEHUM.

[IpakTrueckue 3aHATUS

o/

TemaTuka MpakTHYECKUX 3aHATUNA/KPATKOE COJEPKaHNE

Paznen 1. PaBHOBecHE IIIOCKOM CHUCTEMBI CHII.

1.1. OcHOBHBIE TOHSTHSI CTATUKU, CHCTeMa cXosamuxcs cuil. [lonstue cunel. Pactipenenennas Harpyska.
CrnoxeHue cui.

1.2. CBsi3u 1 UX peakuu. AKCHOMa CBS3€H.

1.3. TIpoexuusi CuIlbl Ha OCh M Ha TUIOCKOCTh. AHAJIUTHYECKUIH CIIOCO0 3aaHusl U CJIO0KEHHS CHIL.

1.4. Cuctema cXosIIMXCsl CUIL, YCIIOBUS €€ paBHOBecus. Teopema o Tpex cuiax.

1.5. [Ipou3BoIbHAS TUIOCKAs CHCTEMA CHJI. BEeKTOPHBIN U anreOpandecKuil MOMEHTBI CHITBI OTHOCUTEIIEHO
LEHTpa.

1.6. ITapa cuin. BexTopHbIit 1 anreOpandecKuii MOMEHTHI ITapbl CHIL.

1.7. YcnoBus paBHOBECHS TBEPOrO Tea MOJ AeHCTBUEM MPOU3BOIBHOM MIOCKOH cucTeMbl ciil. OCHOBHAs U
JIOTIONTHUTEIbHBIE (HOPMBI 3aITMCH yCIO0BUI paBHOBecHs. Ciy4ail mapaiieNbHBIX CHIL.

1.8. PaBHOBecue cucteM Teil. [IoHSATHE O CTaTHYECKOH ONpeIeTMMOCTH B HEOIIpeaeTMMocTH. PaBHOBecHe
CHUCTEMBI TBepAbIX Tesl. CIoco0 pacuIeHeHHs.

1.9. ITnockue hepmbl. Y CIIOBHSA CTATUYECKOM OMPEIETMMOCTH M TEOMETPHUECKON HEM3MEHIEMOCTH (epM ¢
TpeyroJisHOHN pemeTkoi. OnpeneneHne YCHInii B CTEpKHIX (epM CIIocOO0M BBIPE3aHHUS y3IIOB.

1.10. depMsI ¢ mpocToii TpEeyroiabHON pemeTkoil. OnpeneneHne ycuinil B CTEpXKHAX (pepM criocooom
CKBO3HBIX CE€UCHHH.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

Pa3znen 2. PaBHOBecHe MPOCTPaHCTBEHHOW CUCTEMBI CHJI.

2.1. TIpou3BonbpHas MPOCTPAHCTBEHHAs CUCTeMa CHI. MOMEHT CUJIbI OTHOCUTENIBHO OCH. CIIoco0bI ero
OIIpeICICHHUS.

2.2. VcnoBus paBHOBECHs IPOU3BOJIBHON IIPOCTPAHCTBEHHOM CUCTEMBI CUIL. PelieHne 3a1a4 0 paBHOBECUU
IPOCTPAHCTBEHHOM cucTeMsl cuil. Cilydaii mapalenbHbIX CHIL.

2.3. Cucrema napajulenbHbIX CUIL. L[eHTp napamienbHbIX CHIL

2.4. Uentp tsoxectn TBepAOro Tena. L{eHTp TsokecTn oMHOpPOAHOTO Tena. [IpakTiHaeckue crocoObl ¥ IpHeMbl
OTIPEIECTICHUS MOJOKEHHS IEHTPA TSHKECTH.

Pa3nen 3. PaBHOBECHE € yueTOM TpEHMUSI.

3.1. TpeHme CKOIBKEHUS. 3aKOHBI TPEHUS CKOJIbKEHIsI. PaBHOBECHE TBEPIBIX TN MPH HAIMYNN CHI TPCHHUS
CKOJIBXKEHUS. YTOII TPEHUS U KOHYC TPEHHUS.

3.2. Tpenne xauenus. PaBHOBecHe ¢ y4eTOM CONPOTHBIICHUS KAYEHUIO.

Pa3nen 4. Kunemartuxka.

4.1. OcHoBHbIe NOHATHA. TpaekTopus Touku. OnpenencHue TPaeKTOPUH ABIKEHI Touku. OnpeieseHune
CKOPOCTH M YCKOPEHUS TOUKH ITPH BEKTOPHOM U KOOPAMHATHOM CIOCO0aX 3aaHMs ABHKECHHS TOUKH.
EcrectBennsle ocu koopauHaT. CKOPOCTh M YCKOPEHNE TOUYKH MPU €CTECTBEHHOM CIIOCO0E 3a1aHus
IBroKeHus. CBs3b KOOPAWHATHOTO M €CTECTBEHHOTO CII0c000B. OmpesieIeHre KacaTeIbHOr0 1 HOpMallbHOTO
YCKOPEHHH, pajnyca KpUBU3HBIL.

4.2. IIpocreiline ABMKEHUS TBepaoro Tena. [loctynarenbHoe ABMKEHUE Tena. BpaleHue Tena BOKpyr
HETOABIWKHOMN ocu. OnpeaeneHne CKOPOCTeH U YCKOpEHHUH TOYeK Tena IpHU BpaIlleHUH TeJla BOKPYT
HenoBWKHOU ocu. [IpeoGpa3oBaHre BpalaTeIbHOTO ABHKECHHUS.

4.3. CnoxxHoe BWXEHHE TOUKH TeopeMa cioxkeHus ckopocteil. OnpeneneHne CKopocTel Ipu CI0KHOM
JIBUYKEHUH TOUYKH. MTHOBEHHBIN LIEHTp ckopocTeil. Teopema cioxenus yckopeHui. Y ckopenue Kopuomnuca.
[Tpasuno XKXykoBckoro. OnpeieneHne yCKOPEHUi Mpu CI0KHOM JBIKEHUU TOYKU. MTHOBEHHBIN IIEHTP
YCKOPEHHUH.

4.4. [TnockonapasienbHOE ABMKEHUE TBEpAOro Tena. Pacnpeaenenue ckopocreil. Onpenenenne CKopocTen
TOYEK Tesla. MIHOBEHHBIH LIEHTP CKOPOCTEH. Y CKOpeHHe ToYeK TBepAoro Tena. OnpenesneHne yCKOpeHHH pH
TUIOCKOM JIBHKEHHH Tena. MTHOBEHHBIN [IEHTP YCKOPEHHH.

Paznen 5. Jlunamuka MmaTepuaibHONM TOUYKH U OOIIHE TEOPEMBI TUHAMHKH.

5.1. lunamuka Touku. Teopema o IBIDKEHHUHM IIEHTpa Macc. BBeneHne B TnHAMUKY. 3aKOHBI KIaCCHYECKON
JMHAMMKH. [[Ba THIIa 3a]ja4 TMHAMUKH TOYKH. MIHTerpupoBanue nudQepeHralbHbIX ypaBHEHUN IBUKEHHS
MaTepHaJIbHON TOUYKH METOIOM pa3JielieHHus IepeMeHHbIX. Mexannueckas cucteMma. Teopema o IBHKEHUI
neHTpa Macc. CoxpaHeHHue JBIKEHHS LIEHTpa Macc.

5.2. KonmyecTBo ABMKECHUS] MATEPHAIBHON TOYKH U CHCTEMBI, MOMEHT KOJIMYECTBa ABWKEHHs. TeopeMbl 00
W3MEHEHHH M 3aKOHBI COXPAHEHHUS KOJINYECTBa ABMKeHHUA. CBEJeHNSI 0 MOMEHTaX MHEPLUH. MOMEHTHI
KOJIMYECTBA JBIKEHUS] MAaTEPHAIbHON TOUYKH U CHCTEMBI OTHOCHTENILHO LIEHTPA M OCH.

5.3. Teopema MOMEHTOB, TeOpeMa 00 N3MEHEHUN KMHETHYECKOW 3Heprui. MOMEHT KOJIMUECTBA JIBH)KCHHS
TBEPAOTO TeJla MPH €ro BPaIlleHNH BOKPYT HETIOABIXKHOHN ocH. TeopeMbl 00 N3MEHEHHN U 3aKOHBI
COXpaHEeHHs1 MOMEHTOB KOJIMYECTBa ABMKEHHA. JIMHaMKKa BpaliaTeIpbHOro IBHKeHHs. PaboTa 1 MOIITHOCTh
cuiel. Kunernaeckas sneprus. Teopema Kennra. Teopems! 06 n3MeHEeHNH KHHETHIECKOI SHEPTHH.

Pa3znen 6. OCHOBHBIE IPUHIIUIIBI TEOPETUYECKON MEXAHUKH.
6.1. Ipunrunst JlamamGepa 1 BO3MOXKHBIX niepeMeriennid. [Tpuanun J{anmambepa aiist MaTepruanbHONH TOYKA U
cucreMbl. [IpyHIMIT BO3MOXKHBIX nepemenieHunii. O0iee ypaBHeHHE TMHAMUKH. Pemienue 3amad.

Pa3nen 7. OCHOBEI aHATUTUYECKON MEXAHUKH.

7.1. O6001IEeHHBIE KOOPIUHATHI U CHIIbL. [IprMephl BEIYHUCIIEHHS. Y paBHEHUS IBIKEHNST MEXaHMYECKOH
CHCTEMBI B HE3aBUCHMBIX 0000IIEHHBIX KoopaArHaTax (ypaBHeHus Jlarpamxka BToporo posa). Penienue 3anau
JUIS MEXaHUYECKUX CUCTEM C UCIIOJIb30BAaHUEM YpaBHEHMM JlarpaHika BTOporo poja.

Pasz(en 8. YcTOHUYMBOCTD PAaBHOBCCHUSA U MAJIbIC KoJIe0aHUsI MEXAaHNYECKUX CHCTEM.
8.1. T[loTeHIMaapHAsT YHEPTUS MEXAaHUYCCKON crcTeMbl. KOHCepBaTHBHBIC CHCTEMBI. 3aKOH COXPaHCHHS
MEXaHUYECKOW SHEPTUH.




/ TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE
n/n

8.2. OcHOBHI ycTOWYMBOCTH paBHOBecHs. Teopema Jlarpamka — JJupuxie.

8.3. Teopus ManbIx KoyieOaHUN MEXaHHYECKHUX CHCTEM C OJTHOHM CTeneHbo cBOOo kL. [loTeHnnanbsHas n
KWHETHYECKasl IJHEPTHsl MEXaHUUECKOI CUCTEMBI B OKPECTHOCTH YCTOWYHMBOTO TIOJIOKEHUS] PABHOBECHSL.
CBobOonnble Kosebanus. BeinyxneHHbIe KoneOanus. Pe3oHaHC. AMITIMTYHO-4aCTOTHAS XapaKTepHCTHKA
MEXaHUYECKOH CHCTEMBI.

8.4. Teopus ManbIx KoJieOaHUI MEXaHHYECKUX CHCTEM C JIByMsl CTETIeHsIMH cBo001bI. CBOOOIHBIE
KosrebaHus. BeiHy)IeHHbIe KoJeOaH .

9 |Pa3gen 9. Teopus ynapa u Teopusi TMPOCKOTA.

9.1. OcHOBHBIE MTOT0XKEHHUS TPUOIHKEHHON TEOPUH yaapa. Y 1ap TOUKH O HETIOABIDKHYIO TOBEPXHOCTb.
Koadpdmument Boccranopnerns. ®azrl ynapa. Y mapHsIe UMITYIIBCH A1 1BYX (a3 yaapa. Teopema KapHo.
9.2. IIpsiMoii eHTpanbHBIN yAap ABYX Tel.

9.3. T'upOCKOIEI ¢ TPEeMs U ABYMS CTCIICHSIMH CBOOOBI. [ MPOCKOMTMUECKUIT MOMECHT.

4.3. CamocrosTenbHas padboTa 00y4Yaromuxcs.

Ne
Bun camocTrositenbHOM paboThI
/1
1 |Bemonnenue pacyetHo-rpadudeckux padot Ne 1 — 6 B 1 — 3 cemectpax.
2 |[ToxroroBka K MpOMEXYTO4HOM aTrTectanuu B 1 — 3 cemecTpax.
3 |[ToaroroBka K TEKyIIMM KOHTpOJSIM B | — 3 cemecTpax.
4 |[ToaroroBka K 3amuTe pacyeTHO-rpadpudeckux padot Ne 1 — 6 B 1 — 3 cemectpax.
5 |[ToaroroBka K NpakTUYECKUM U JTaOOPATOPHBIM 3aHATHSIM.
6 |PaboTa ¢ TEKIIMOHHBIM MaTEPHAIIOM.
7 |Pabota ¢ muTepatypoil.
8 |CamocrosTenbHOoe u3ydeHue TeMbl «Ceprudeckoe IBUKEHHUE TBEPAOTo Teay.
9 | BemonHeHue pacyeTHO-rpadhudeckoit paboThl.
10 | IToaroroBka K MPOMEXYTOYHOMN aTTECTALMH.
11 | [ToaroroBKa K TEKyIIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUYEHb TEM PACUETHO-TpaPUUECKUX padoT
PI'P Ne 1 — «Il;mockas ctatukay.

PI'P Ne 2 — «Pacuer miockoii pepMbl C MIapHUPHBIMU Y3TIaMU».
PI'P Ne 3 — «kKunemartuka TOUKW».
PT'P No 4 — «kKunemaruka TBEpIOro TeJay.

PI'P Ne 5 — «/luHamuka mMaTepuanbHON CHUCTEMBbI, IPUMEHEHUE TEOpPEMBI 00
VW3MEHECHUU KNHETUYECKON DHEPTUMY.

PTP Ne 6 — «/luHamMuka MaTepUaIbHOM CHCTEMbI, NMPUMEHEHHE OOIIEero
YPAaBHEHHUS JUHAMUKNY.




Hanuble it PI'P kaxxnomy CTyZeHTY BBIIAKOTCS B COOTBETCTBHM €
WHIUBUyAJIbHBIM BApUAHTOM.

5. IlepeueHp wu3IaHMM, KOTOpPHIE PEKOMEHAYETCS MCIOJIb30BaTh IIPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

i\/r; bubnuorpaduueckoe onucanue MecTo goctymna

1 Kpatkuii kypc Teopernueckoit mexanuku C.M. Tapr HTb MUHUT
OnpnoroMHoe u3nanue Beicmr. mk. , 2010

2 Kypc teopernueckoit mexanuku. CtaTvka, KHHEMAaTHKa, HTb MUHUT
nuHamuka. A.A. S6nonckuii, Hukudopora B.M. OgHoToMHOE
m3nanue Uurerpan-Ilpecc, 2010

3 Kypc teopernueckoit mexanuku B.b. MemepsikoB HTb MUUT
Opnoromuoe uzganue GI'OY «YML XKIAT» , 2012

4 COOpHHUK 3a1aHU [T KypCOBBIX Pa0OT O TEOPETHIECKOM HTb MUUT
Mexanuke A.A. S6monckuii, Hopeiiko C.C. u np OnHoTOMHOE
uznanue KnoPyc , 2010

5 3anauu 1o reopernyeckoil Mexanuke 1.B. Memepckuii HTb MUUT
OnuoromHoe u3ganue Jlans , 2012

6 TeopeTnueckas MexaHHKa B IPUMEpax U 3afadax, yueoOHoe HTb MUHUT
nocobwue, 1.1 bate M.I., Ixxanenumze I'.10., Kens3zon A.C.

Muororomuoe n3nanue Jlans , 2013

7 Teopernueckas MexaHHKa B IpUMEpax U 3a7adax, yueOHoe HTb MUUT
nocobue, T.2. bate M.U., Ixxanemumze I'.1O., Kenp3on A.C.

Mmuororomuoe n3nanue Jlaas , 2013

8 Teopernueckas mexanuka. Ctatuka. MeToauueckue ykaszanus. | bubnmoreka kadenps
Kpusopyuko H.M., baran O.P. Metonnueckue ykazaHus «Teopernyeckas
MI/II/IT , 2010 MEXaHUKa» —

METOAUYECKUN KaOUHET,
ayn. 7319.

9 Teopernueckast mexanuka. Kunemaruka. Metonnueckue bubnnorexa kadenpor
ykazanusi. KpuBopyuko H.M., baran O.P. Meroanueckue «Teoperuyeckas
ykazanugs MUUT , 2010 MEXaHNKa» —

METOAUYECKUN KaOUHET,
ayn. 7319.

10 HccenoBanue KoaedaTeIbHOTO TBUKCHHS MaTEPHAITLHOM bubnuoreka kadenper
Touku. Metoauueckue ykazanus. Kocunpin C.B., Kpusopyuko | «Teopernueckas
H.M., baran O.P Metonnyeckue ykazaaust MUNT , 2011 MEXaHuKa» —

METOIUYECKHUI KaOMHET,
ayn. 7319.

11 HccnenoBanre NBMKEHNS MEXaHUUYECKOM CHCTEMBI. bubnuoreka kadenpsr
Meronnueckue ykazanus. Kocunsia C.b., KpuBopyuko H.M., «Teopernueckas
baran O.P Meromnyeckue ykazaaust MUNUT , 2013 MEXaHHKa» —

METOINYECKUI KaOWHET,
ayn. 7319.
12 Craruyeckuil pacuer mapHUpHbIX pepMm. Mertonnueckue bubioreka kapenpbl




ykazanusi. Hazapenko I'.C., Pomanosa B.M., CkBopiioB A.B. «Teoperuueckas

Meroaunueckue ykazanusst MUNT , 2012 MEXaHUKa» —
METOINYECKHUI KaOMHET,
ayn. 7319.

13 Masible cBOOOIHBIE KOJICOaHMS MEXaHUYECKUX CHCTEM ¢ OfHOM | bubmmoreka xadenpsl
CTEIEHbI0 cBO00ABI. MeToanueckue ykasanus. I'opekos I0.A., | «Teopernueckas
CksopruoB A.B. Merognueckue ykazanus MUUT , 2010 MEXaHHKa» —

METOINYECKHUI KaOMHET,
ayn. 7319.

14 [Tpunnun damambepa. Yue6Hoe mocooue. ['oppkoB FO.A., Bubmoreka kadeapol

CxkBopiioB A.B. Yuebnoe nocoone MUUT , 2012 «Teopetnyeckast
MCECXAaHHUKa» —
METOINYECKHI KaOUHET,
ayn. 7319.

6. IlepeueHb COBpPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JIaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT MCIIOJB30BATHCS MPH
OCBOCHMH JTUCUHUTLIUHBI (MOIYJIS).

HayuHo-TexHuueckas OoubMoTeKa PYT (MUUT):
http://library.miit.ru/Hayuno-3nekTpoHHas ounbnuoTeka:
http://elibrary.ru/.IlouckoBsie cuctemsl: Yandex, Google, Mail.

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIo
IPOrpaMMHOr0 00€CleYeHusl, B TOM YHCJIE OTEYECTBEHHOIO IPOU3BOJCTBA,
HEO0OXOJIMMOTO /I OCBOCHUS JUCIUTIIMHBI (MOTYJIs).

[IporpammHoe obecnieueHue He Tpedyercs

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUIMHE (MOIYIIIO).

Jlns mpoBefieHUs JIGKIIMOHHBIX M TPAKTUYECKUX 3aHATUH He TpedyeTcs
ayIUTOpHUs, OCHAICHHAs TEXHUYECKUMHU cpeactBamu. Jlmsa  mpoBeaeHus
7a00paTopHBIX pabOT TpeOyeTcs ayauTOpHsi, OCHAIEHHAs MYyJbTUMEIUa
armaparypou u 11K ¢ nogxiirouennem k cetn INTERNET.

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

3auet B 1, 2 cemecTpax.
DK3aM€EH B 3 ceMecTpe.

10. OueHouHbIe MaTEpUATIBI.

OueHouyHble Marepualnbl, IPUMEHSAEMbIE MPHU MPOBEACHUU IPOMEKYTOUYHON




arrecrangum, pa3pa6aTBIBaIOTCH B COOTBECTCTBUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).



ABTOpBI:

3aBeayromui kadenpoit, mpodeccop,
1.H. kadenpsl «TeopeTnaeckas

MEXaHUKA C.b. Kocupia
CornacoBaHo:

Jupektop O.H. IlokycaeB

3amecTUTeNb PyKOBOJIUTES 0O.B. Edpumona

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCUHU J1.B. ITapunos



