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7.3 O1ieHOYHBIE CpE/ICTBA



1.1lean ocBOEHMSI AUCHHUILINHDBI

Lenbt0 OCBOCHHUS TUCLMILINHEI SBISETCS (OPMHUPOBAHUE Y CTYACHTOB OCHOB 3HAHUH, BBI-
paboTka npoecCHOHATBHBIX YMEHUN U MEPBUYHBIX HABBIKOB B 00JaCTU TEOPETHYECKON MeXa-
HUKH, 3HaHUS U IPUMEHEHMS] OCHOBHBIX 3aKOHOB MEXAHMKH K UCCIIEJOBAHUIO JBUKEHUS U paB-
HOBECHSI MaTePUAIIBHBIX TeJl M MPUMEHEHUS 3TUX 3HAHWM MPHU U3YYEHHH CHEIHAIbHBIX Mpodu-

JIMpYrOmux JUCHUIIIINH.

OO0yuenue 1o qucuuminHe «MeTo bl HHXXEHEPHBIX pacue€TOB OPHO-TEXHUYECKUX COOPYKEHUM
¥ MEXaHHM3MOB » HalpaBJIeHO HAa (OPMHUPOBAHUE Y O0YUAIOIIUXCS CIEAYIONIMX KOMITCTCHIINH:

Koa n HamMeHoOBaHMe KOMIIETEHITUH

I/IH)II/IKaTOPLI JOCTHKCHHUA KOMIICTCHIIUHA

OIIK-9. CnocobeH ocCymecTBIsATh
TEXHUYECKOE PYKOBOJICTBO TOPHBIMH U
B3PBIBHBIMU Pa00OTaMH MPHU TTOUCKAX, pa3Be/l-
K€ M pa3paboTKe MECTOPOKIACHUN TBEPABIX
TIOJIE3HBIX HCKOITAEMBIX, CTPOUTEIIBCTBE U
IKCILTyaTaI[UH MOJ3EMHBIX O0BEKTOB, HEIO-
CPEICTBEHHO YIPABIATH MPOIECCAMU Ha
MIPOU3BOJICTBEHHBIX O0BEKTAX, B TOM YHCIIE B
YCIIOBUSIX YpE3BbIUAHHBIX CUTYaIUil

HOIIK-9.1. PazpabaTbiBaeT 1 yTBEpKAaeT
HOpPMAaTUBHBIE JOKYMEHTBI, pErJIaMEHTHPYIO-
II1€ TOPSII0K BBIITOJHEHUS TOPHBIX, B3PbIB-
HBIX paboT, a TaKxe paboT, CBSI3aHHBIX C Ie-
pepaboTKoi U 0OoraieHreM TBepAbIX MoJe3-
HBIX MCKOMAeMBbIX, CTPOUTEILCTBOM U JKC-
IUTyaTaluei MoI3eMHbIX COOPYKEHUH, K-
IJIyaTanuei 00opyaoBanus, 00ecnednBaTh
BBINOJIHEHHE TPeOOBAaHUI TEXHUYECKOH J10-
KYMEHTAIIMH Ha MPOU3BOJICTBO padOT, JIeH-
CTBYIOLIMX HOPM, IPaBUJI U CTaHIApTOB;
NOIIK-9.2. MoxeT oCylecTBIATh TEXHUYE-
CKO€ PYKOBOJICTBA FOPHBIMH U B3PBIBHBIMU
paboTtamu, a Takxke pabotamu 1o obdecriede-
HUIO (YHKLIMOHUPOBaHMs 000py10BaHUS U
TEXHUUYECKHUX CHCTEM TOPHOI'O IPOU3BO/ICTBA;
NOIIK-9.3. YmMeet pa3zpabaTbiBaTh, COTIACO-
BbIBaTh U YTBEPKAaThb HOPMAaTUBHBIE JIOKY-
MEHTBI, PETJIaMEHTUPYIOLIUE MTOPSIOK BbI-
MIOJIHEHUS TOPHBIX, B3PBIBHBIX padoT, a TaKkKe
paboT, CBsI3aHHBIX ¢ epepaboTKOM 1 obora-
IIEHUEM TBEP/IbIX MOJIE3HBIX UCKOMAEMBIX,
CTPOUTENICTBOM M KCILTyaTalluel MOI3EM-
HBIX COOPYKEHMH, FKCIUTyaTale 00opyao-
BaHUs, 00ecrieunBaTh BBINIOJIHEHUE TpeOoBa-
HUM TEXHUYECKOW IOKYMEHTAIlUH Ha IPOU3-
BOJICTBO padoT, IEHCTBYIOUINX HOPM, IIPAaBUII
Y CTaHJIapTOB

2.MecTo THCHUILUIUHBI B cTPpYKType OOII

JlucuumiuHa BXOJUT B COCTaB (eiepalibHOro KOMIIOHEHTa 00IIeNpoPecCUOHANBHBIX JHC-

mumi b.1.1.13.
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2.1 Ilepeuenv Oucuyuniun, yceoeHue KOMOPbIX HEOOXO0UMO ONA  U3YUEHUA

meopemuuecKol MeXanuKu:

MaTeMaTHKa - anredpa, reoOMeTpusi, TPUTOHOMETPHS, BEKTOPHOE UcUHcieHue, auddepen-
UATLHOE UCYUCIICHHIE, UHTETPATBHOE UCUYUCIICHUE, TU(PepeHIIaIbHbIC YPaBHEHIS,

¢u3nka - MExXaHMKa;

nHpOpPMATHKA - TIPOCTEHININE HABBIKKA PA0OTHI HA KOMITbIOTEPE U B ceT VIHTepHET, yMEeHue
UCTIOJIb30BaTh MPUKIIAJHOE MPOrpaMMHOE oOecrieueHre, B TOM YHCJE MaKeThl YHUBEPCAIbHBIX
MaTeMaTHYECKUX MPOrpaMM, TEKCTOBBIN TPOIIECCOP M PENAKTOP (POPMYIL.

3. CTpyKTypa M coJeprkaHue TUCHUIINHBI

3.1.2. 3aounas popma oOydeHUS

Ko- CemecTphbl
n/n Buna yueOHoii padboThl JIHYeCTBO 3 4
4acoB

AyIMTOpHBIE 3aHATHS 90

B ToM uucne:

Jlekuun 36 28 18
1

CemuHapcKue/mpakTHIeCKue 3aHsi- 54 24 30
2 | Tus

JlaGopaTopHblie 3aHATHS
3

CamocrosiTesibHas padoTa 126

B Tom uncie:

Pacuerno-Tpadmyeckue pador... 40 20 20
1

KOHTPOJIbHBIE pabOThHI 70 50 20
2

pedepatsl 70 35 35

IIpomMeskyTOUHasI aTTECTALUSA

3ayet/ud.3aueT/3K3aMeH 3a4eT JK3aMe

Hroro 216

3.2. TemaTUuyeCcKUit NN1aH U3yYeHUA AUCLUNANHDI
(mo popmam 0OyueHus)

3.2.2. 3aouHnas ¢popma oOyueHus

Ne Pa3znennbl/TemMbl TpynoemMKoCTh, Yac

er
Té€|
Jh

n/n AUCUHMILIMHBI -] AynuTopHasi padora ‘




Jlexknuum

Cemunapckue/
MPAKTHYECKUE

3aHATUA

JlaboparopHsbie

3aHATUA

[IpakTnueckas

IIOATOTOBKA

Pazpnen 1. Cratuka. [Ipeamer Teope-
THYeCKOl MexaHuku. OCHOBHEIE I10-
HATHS U OTIpe/iesIeHUsl. AKCUOMBI CTa-
TUKHU. CBSI3U U UX PEAKINHN

N

50

11

Tema 1. MoMEHTBI CUIIBI OTHOCUTEND-
HO 1IleHTpa u ocu. [lapa cuir.

10

1.2

Tema 2. AHaIUTUYECKHUE BBIpa-
YKEHUs JUIsl MOMEHTOB CHJIbI OTHOCH-
TEJIbHO Ocel KoopauHar. Teo-pema
BapunboHa 0 MOMEHTE paBHOEH-
CTBYIOLIEN OTHOCUTEIIBLHO OCH.

ITapa cusi. MoMEHT maphl CHJI Kak
BeKTOp. TeopeMa 0 MOMEHTaxX CHJI Ia-

pbI

25

[IpuBeneHne CUCTEMBI CUJT K LIEHTPY.
OCHOBHbBIE XapaKTEPUCTUKU CUCTEMBI
cun.  VlHBapuaHTBI CUCTEMBI CHUIIL.
YpaBHeHnus pasHoBecus. 11nockas u
MPOCTPAHCTBEHHAs CUCTEMBI CHUJIL.

25

Kunemaruka toukn. CriocoObI 3aa-
HUSL IBVDKEHUS TOYKU

30

3.1

[TocrynarenbsHoOe U BpalaTeabHOe
JIBH>KEHUS TBEPAOTO Tea

15

3.2

[TocrynarensHOE U BpalaTeabHOe
JIBM>KEHUS TBEPAOTO Tea

30

OcHOBHbIE 3aKOHBI TUHAMUKU. J{n-
(epeHlManbHbIe ypaBHEHUS ABIKE-
HUs TOYKU

35

4.1

OcCHOBHBIE PUHIIUTTEI MEXAHHUKH.
[Tpunnun Janambepa

15

Hror

0

216

180

o0II1ast TPyTIOEMKOCTh cocTaBisieT 216gacoB. CTpyKTypa AUCIUIUIMHBI TpUBECHA B Ta0I. 1.

OMBI

3. CTpyKTYypa U cofep:KaHHe AUCHUIITIHHBI

3.1. Océoenue Ooucyunaunbsl TPEIyCMATPUBACTCS B TEYCHHE 3-T0O U 4-TO CEMECTPOB,

3.2. Cooepoicanue pazoenos OucCyunIuHbl

3.2.1. Pazoen 1. Cmamuxa

3.2.1.1. IIpenmet Teopetnueckoit Mexanuku. OCHOBHBIC IMOHATHUS M ONPEIEICHUS. AKCH-

cratuku. CBSI3HM U UX pCaKkuuu.

[TpenMeT TeopeTHYECKON MEXaHUKU M €€ MECTO CPeIu JPYruX €CTECTBEHHBIX HAayK. 3Ha-
YeHUE TEOPETUUECKON MEXaHUKH KaK Hay4yHOH 0a3bl OONBIIMHCTBA 00JacTell COBpeMEHHON TeX-
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HUKA. OOBEKTUBHBIA XapaKkTep 3aKOHOB MeXaHUKH. OCHOBHBIC HUCTOPUYECKUE ITAIBI PA3BUTHS
KJIACCUYECKOW MEXaHUKH.

OcCHOBHbIC TOHSTHS U ONpENETCHUs: MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO,
paBHOBecHeE, Cujla, CUCTeMa CUJI, paBHOAEUCTBYIOIIas. AKCHOMBI CTaTUKHU. CBSI3U U UX PEaKIIHU.
Teopema o Tpex cunax. [‘eoMmeTpuueckuii U aHATUTHYECKHUN CITOCOOBI cloKeHus cuil. [Ipoexius
CHWJIBI Ha OCh M Ha IJIOCKOCTh. Y CJIOBHSI PABHOBECHS CUCTEMBbI CXOJISAIINXCS CHUIL.

3.2.1.2. MOMEHTHI CHITBI OTHOCUTENIBHO IIeHTpa u ocH. [lapa cui.

MOMEHT CUJIbI OTHOCHTEIBHO LIEHTPAa. MOMEHT CHJIBI OTHOCUTEIBHO LIEHTPA KaK BEKTOP.
BekropHoe BhIpaxkeHHE MOMEHTA CUJIbI OTHOCUTEINIBHO LIeHTpa. Teopema Bapunbona o MomeHTe
PaBHOJICHCTBYIOIIEH IIOCKON CHCTEMbI CXOASAIIUXCS CUII OTHOCUTEIBHO LIEHTPA.

MoOMEHT CHJIbl OTHOCUTENIbHO OCH. YacTHbIE ClTydyal BBIYMCICHUS MOMEHTA CUJIbI OTHOCH-
TEIbHO OCH. 3aBUCHUMOCTh MEXIY MOMEHTaMHU CHJIbI OTHOCUTEJIBHO LIEHTPAa U OCH.

AHaIMTUYECKHE BBIPAKEHUS JJII MOMEHTOB CHJIbI OTHOCUTEIBHO Oceil koopauHar. Teo-
pema BapruHboHa 0 MOMEHTE PaBHOJCHCTBYIOIIEH OTHOCUTEIHLHO OCH.

[Tapa cusi. MoMeHT mapsl cuil Kak BekTop. Teopema 0 MOMEHTaxX CWJI Maphl. Y CIOBHUE K-
BUB&JICHTHOCTU mnap. CiokeHue nap B IUIOCKOCTU U B MPOCTPAHCTBE. Y CIOBUS PaBHOBECHS
nap.

3.2.1.3. [IpuBenenue cuctemMsl cui K HeHTPY. OCHOBHBIE XapaKTEPUCTHUKU CUCTEMbI CHIL
WNuBapuaHThl cucTeMbl CUjl. YpaBHEHMs paBHOBecHs. [lockas U mpOCTPaHCTBEHHAS] CUCTEMBbI
CHIL

Teopema o mapayiebHOM TepeHoce cuibl. [IpuBeneHre mpou3BOIBHOW CUCTEMBI CHUII K
JAHHOMY LIEHTPY. | JTaBHBIM BEKTOp U TJIaBHBIH MOMEHT cUcTeMbl cuil. OCHOBHAs Teopema cTa-
Tuku (Teopema Ilyanco). Cnydau npuBeeHus! IPOU3BOIbHON CUCTEMBI CHIT K ITPOCTEHIIEMY BU-
ny. lHBapuaHThl cuCTEeMbl CUI. YCIIOBUS PAaBHOBECHUS NMPOCTPAHCTBEHHON M IUIOCKOW CHUCTEM
CHIL

3.2.1.4. PaBHOBecHE CHCTEM TEIL.

PaBHoBecue cuctem Ten. Pacuer miockux ¢epm. MeTos Bbipe3aHus y3J0B U METOJI ceue-
Hult (merox Putrepa). Jluarpamma Maxkcsemia-KpeMoHBI.

3.2.1.5. Tpenue.

3aKOHBI TPEHHS CKOJBXKEHUs. Peakiinu mepoxoBaThiX CBs3EH. DKCIEPUMEHTAIBHOE OTpe-
neneHrne Kod(pQUIMeHTa TPeHUs CKONbXKEHHUS. YTON W KOHYC TpeHHus. PaBHOBecue Tena mpu
HaJU4UH TpeHus. TpeHue KaueHusl.

32.1.6. LleHTp TsKECTH.

Llentp mapamnenbHbIx cwil. KoopauWHATHI IEHTpa HapaienbHBIX cuil. LleHTp TshkecTn
TBepaoro tena. KoopauHaTel IeHTpa TsSKecTH o0bema, rromaan u auaun. CrocoObl onpenerne-
HUS KOOPAWHAT IIEHTPOB TSKECTH TeJl. LIeHTPHI TSHKECTH HEKOTOPBIX OJTHOPOIHBIX TETI.

32.2. Pazoen 2. Kunemamuka

4.2.2.1. Kunuemaruka Touku. CriocoObl 3aJaHUs IBHKEHUS TOUKH.

[Ipeamer kuHematuku. OCHOBHAas 3ajaya KHHEMATUKU. EcTecTBeHHBIN, KOOPIMHATHBINA U
BEKTOPHBIN CMOCOOBI 3/IaHWS JBWIKEHUS TOUYKH. TpaeKkToOpHsi, CKOPOCTh M YCKOPEHHE TOYKH.
Omnpenenenre CKOPOCTH TOYKU IIPU PA3IMYHBIX CIOc00ax 3aaHus €€ ABHKEHUS.



8

Omnpenenenne yCKOPEHUsST TOYKU TPU PA3IUYHBIX CIIOCO0axX 3alaHus ee IBrKeHus. YacT-
HBIE CIIy4ad JIBFKCHHS TOUYKH (MIPSAMOJMHEHHOE, paBHONIEPEMEHHOE MPSMOJIUHEHHOE, paBHOIIE-
pPEMEHHOE KPUBOJIMHEHHOE, pABHOIIEPEMEHHOE KPUBOJIUHEHHOE, TAPMOHUYECKUE KOJICOAHMS ).

3.2.2.2. IlocTtymnareapHOE M BpalaTeIbHOE IBHKEHHUS TBEPAOTO TEa.

[locTynarensHoOe ABMKEHUE TBEPAOro Teia. TeopeMa 0 TPAeKTOPHUSAX, CKOPOCTSIX U YCKO-
PEHUSIX TOUYEK TBEPJOTO TeJa MPH €ro NOCTYNATEIbHOM JBUKCHUU.

BpaiarensHoe IBHKEHHE TBEPJIOTO TeJia BOKPYT HEMOABUKHOM OCU. YpaBHEHHUE Bpallia-
TEJIbHOTO JBM)KCHUS. YTJIOBas CKOPOCTh U YIJIOBOE YCKOpEeHHE. BEKTOphI yrioBod CKOpOCTH U
YIJIOBOTO yCKOpeHUsi. PaBHOMEpHOE W paBHOIIEpEMEHHOE BpalleHusi. TpaeKTOpUH, CKOPOCTH U
YCKOpPEHHSI TOUEK Bpallarollerocs Teja. BeKTOpHbIE BBIpAKEHUS JMHEWHOM CKOPOCTH, Kaca-
TEJIBHOTO U HOPMAJILHOTO YCKOPEHUM TOYEK Bpallarolerocs Tena.

3.2.2.3. I1nockomapasmiebHOE JBMYKEHHUE TBEPOTO Tea.

YpaBHEHUs IUTOCKONAPAILIEIBHOTO JIBHKEHHs. Pa3nokeHue miockomnapauiesibHOrO JIBU-
JKeHMS Ha MOCTYIATeIbHOE U BpamareibHoe. OnpeneneHue TpaeKTOPU U CKOPOCTEN TOUEK Te-
J1a TIPY €r0 TUI0CKOIapasuieIbHOM JBHXKEHUU. Tepema o MPOeKLUsIX CKOPOCTEH IBYX TOUEK Tela.
OrnpeneneHre CKOPOCTEH TOYEK Teja C MOMOIbI0O MTHOBEHHOI'O LIEHTpa cKopocTeil. YacTHbie
CIIy4yau ONpeIeIeHUs IIOJI0KEHUSI MTHOBEHHOTO LIEHTpa ckopocTel. [iman ckopocreil.

OrnpezneneHne yCKOPEHUI TOYEK TeJa MPU €ro INIOCKONapaieIbHOM JIBUKEHUU. MrHoO-
BEHHBIN LIEHTP YCKOPEHUN U OIpPEACIICHUE C €ro MOMOIIbI0 YCKOPEHUM TOYeK Teia. YacTHbie
CJIy4yau ONpeaeeHUs MOJIOKEHUSI MTHOBEHHOTO IEHTPAa YCKOPEHUH.

34.2.2.4. Chepudeckoe ABIKCHUE TBEPIOTO TETa.

VYpaBHeHHs cheprUeCcKOro JABMKCHHUS. MTHOBEHHAs! OCh BpallleHUs. YTJIOBas CKOPOCTh U
yriaoBoe yckoperue. CKOpOCTH U YCKOPESHHSI TOYEK TBEPAOTO Telia MPH €ro CHEpUIECKOM JIBH-
JKCHHU.

3.2.2.5. CnoxHO€E IBUKEHHE TOUKH.

OTHOCHUTENBHOE, TEPEHOCHOE M a0COJIOTHOE IBIDKCHUS TOYKU. TeopeMa O CIIOKCHUH
CKOPOCTEH MPH CJIOKHOM JIBHXKCHHHM TOUYKH. [Ipon3BOHBIE OT €AMHUYHBIX BEKTOPOB TOJIBHXK-
HBbIX KOOPJAMHATHBIX oced. Teopema O CIOXKEHUU YCKOPEHHH MPHU CIOXKHOM JBUKEHHH TOUYKU
(reopema Kopuonuca). Beiuncinenne 0OTHOCUTENBHOT0, IEPEHOCHOTO ¥ KOPHOJIMCOBA YCKOPEHUH.

3.2.2.6. CnoxxHO€E IBIKEHHE TBEPAOTO Tea.

CroxeHue MoCTymaTelbHbIX JIBIKeHUH. CIo’KeHHe BpalIeHU BOKPYT MapajuieIbHbIX U
IepeceKaroImxcs oceil. BUHTOBOE NBH)KEHUE.

3.2.3. Pazoen 3. /lunamuka

4.2.3.1. OcHOBHBIE 3aKOHBI TUHAMUKHU. J{n(depeHnanbHble ypaBHEHUS IBUKEHUS TOUKH.

[Ipenmer nuHaMuku. 3aKOHBI JUHAMHKHU. JBe 3amauu TuHaMuKU TOuku. [uddepenuu-
aJIbHBIE YPAaBHEHHUs JABM)KCHUS MaTEpUAIbHON TOYKHM B IPOEKLHUAX HA JIEKapTOBBIE U €CTECTBEH-
HbI€ KOOPJMHATHBIE OCU U PELIEHHE C UX TOMOLIbIO IEPBOM M BTOPOM 3a]1a4 JUHAMUKU.

3.2.3.2. 'eoMeTpus Macc CUCTEMBI.

Mexannueckasi cuctemMa MarepuaibHbiX Touek. Kiaccudukanus cun. CBoiicTBa BHYT-
peHHMX cuil cuctembl. Macca cuctemsl. LleHTp Macc. MomeHT nHepiuu Touku U Tena. Paguyc
uHEepUUU. MOMEHTHI HHEPIMH HEKOTOPBIX OJHOPOJIHBIX Tel. MOMEHTHI MHEPIMH Tela OTHOCH-
TEJIBHO NapajuiesbHbIX ocel. Teopema I'rolirenca-1llrelinepa.

3.2.3.3. Mepbl MEXaHHYECKOTO JBWKCHHUS M MEXaHHYECKOTO B3auMOJIeHCTBUSA. OCHOBHBIC
TEeOpeMbl JUHAMHUKU. Teopema o IBUKEHUH LIEHTpa Macc.

Mepbl MEXaHUUYECKOTO JIBHKEHHSI M1 MEXAHMYECKOro B3aumojencTBus. OCHOBHBIE TeOpe-
Mbl TUHaMUKH. JluddepeHnmanbHble ypaBHEHUsT TBM)KEHUS CUCTEMBl. Teopema O JBMKEHUHU
LEHTpa Macc CUCTEMbI. 3aKOH COXpaHEeHMsI JBM)KEHUsI LIEHTpa Macc cuctemsl. [Ipumepsl, nimio-
CTPUPYIOILME 3aKOH COXPAHEHHUS JBUKEHUSI LIEHTPA MAacC CUCTEMBI.



3.2.3.4. Teopembl 00 UBMEHEHNUU KOJIMYECTBA JIBHIKEHUSI TOUYKU U CHCTEMBI.

KonnuecTBo ABM)KEHHS MATEPUAIBHON TOYKH M CUCTEMBI. DJIEMEHTAPHBIM UMITYJIbC CHIIBI
U UMITYJIbC CHUJIBI 32 OIIpPEAEICHHBIH MPOMEXKYTOK BpeMeHH. TeopeMbl 00 M3MEHEHUHU KOJU4e-
CTBa JABMKEHMsI TOUKU U CUCTEMBbI B TG depeHaabHOl U KOHEYHOH (hopmax. 3aKOH coxpaHe-
HUS KOJIMUECTBA JABM)KEHUA cucTeMbl. [IpuMepshl, HIUTIOCTpUPYIOLINE 3aKOH COXPAHEHUS KOJIU4Ye-
CTBA JIBM)KEHUS CUCTEMBI.

3.2.3.5. Teopembl 00 U3BMEHEHUH MOMEHTA KOJIMYECTBA IBUKCHUS TOYKH U CHCTEMBI.

MoMeHT kosn4ecTBa JBMXKEHUS (KHHETHMYECKHMM MOMEHT) MaTepuanbHOM TOYKU U IJIaB-
HBII MOMEHT KOJIMYECTB JIBUKEHUS (KMHETUYECKHM MOMEHT) cucteMbl. Kunetnueckuii MOMEHT
TeJla, BpaIlaloLIerocs BOKPYT HENOABHKHON ocu. TeopeMbl 00 M3MEHEHUH KUHETUYECKOTO MO-
MEHTa TOYKHA OTHOCHTEJIBHO IIEHTpa U OCH. TeopeMbl 00 M3MEHEHMH KMHETHYECKOTO MOMEHTA
CHCTEMBbl OTHOCHUTENBHO IIEHTPA U OCU. 3aKOH COXPAHEHUs KMHETHMYECKOT0 MOMEHTAa CHCTEMBbI.
Crnyuail Bpamatomieiicss cucremsl. IIpuMepsl, WILTIOCTPUPYIOIIME 3aKOH COXPaHEHUs! KMHETUYe-
CKOT'O MOMEHTA CUCTEMBI.

3.2.3.6. Teopembl 00 U3MEHEHUH KMHETHYECKOW YHEPTUU TOUKH U CHCTEMBI.

OnemeHTapHas paboTa cuibl. AHAIUTUYECKOE BBIpAXKEHUE 3JIEMEHTapHOM paboThl. Pabora
CWJIbI Ha KOHEYHOM nepeMenieHnd. MomHocTs. YacTHbIe cilydau BbIYMCIEHUS padoThl: paboTa
CHJIBI TSKECTH, padoTa CUJIbl YIPYTOCTH, paboTa U MOIIHOCTb CHJI, IPHJIOKEHHBIX K Bpalllato-
ieMycs Tely, padoTa CHJI TPEHHS, ACHCTBYIONINX Ha KaTAIIEecs KOJIECO.

Kunernueckast sHeprus MarepuagbHONH TOYKM M cucTeMbl. KuHeTndeckas sHeprus Tena
IIPU [IOCTYNATEIbHOM, BpalllaTeIbHOM, IIJIOCKONAPAJUIEIbHOM U CII0XKHOM JIBUKECHUSIX.

TeopeMbl 00 M3MEHEHMHM KHHETMYECKOW SHEPrUU MaTepHUalbHOM TOUKM U CHCTEMBI B
muddepeHmaIbHOl 1 KoHeuyHOH (opmax. HemsmeHnsiemas cuctema u cucTteMa C MIC€IbHBIMA
CBSI3IMU M BBIPAXEHHUS JJI1 HUX TE€OPEMbl 00 M3MEHEHUU KUHETUYECKOM SHEPIHH.

[TorennmansHOEe cuioBoe mone u cuioBas GpyHkuus. [lorenumanbueie cuiiel. PaboTa mo-
TeHIMaIbHON cuiibl. CuiloBble (DYHKIIMM CHIIBI TSDKECTH, CHUJIBI YIPYTOCTU U CHUJIbI TATOTEHHSL.
[TorenunanbHas sHeprus. IlonHas mMexaHuueckasl SHEprus. 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEPIUH.

3.2.3.7. IlpunosxeHust OOUIMX TEOPEM K IWHAMHKE TBEPJIOTO Tesa. Teopusi THPOCKOIIOB.

JuddepenunanbHoe ypaBHEHHE BpALIaTEIbHOTO JBMKEHUS TBEPIOTO TeJla BOKPYT HEIO-
JIBUXKHOU ocu. [luddepeHnnanbHble ypaBHEHUS TIOCKONAPaUIEIbHOTO ABMXKEHUS TBEPJOTO Te-
na.

Teopust rupockonoB. OcHOBHbIE AonyuieHus: Teopur. CBoOOIHBIN rHpockor. JlelcTBre
CHJIBI Ha OCh TMpockona (Teopema Pesains). ['mpockonunueckuii 3¢ ekt u ero ucnoiab30BaHue B
TEXHHKE.

3.2.3.8. OcHoBHbIe TpUHIUTIBI MexaHUKH. [Tpuannn J{amambepa.

OcHoBHble npuHIMNIBI MexaHukH. [Tpunnun JanamOepa s MaTepualbHOM TOYKU U CH-
ctembl. Cuita uHepUUHU. [ TaBHBIN BEKTOp U IVIABHBI MOMEHT CHJI MHEPLMH CUCTEMBI. [ J1aBHBIN
BEKTOP M IVIABHBI MOMEHT CWJI MHEPLMH TBEPAOIO TEJa MIPHU €ro MOCTYNATEIbHOM JIBHKEHUH,
IJIOCKONApaJuIeTIbHOM JIBUKEHHUH U BpallleHUU BOKPYT OCH, IPOXOAIIEH uepes LIEeHTp Macc.

3.2.3.9. [IpuHIMT BO3MOXKHBIX TMepeMelIeHni 1 o01iee ypaBHEHUE JUHAMUKH.

Bo3mosxHbIe (BUPTYyalibHBIE) IEPEMELICHHS cCUCTEMBL. YnCII0 cTeneHei cBOOO bl CUCTEMBI.
[TpuHIMT BO3MOXKHBIX NEpEeMEIeHII cUCTEMBI. Y paBHEHHE BO3MOXKHBIX paboT. O01ee ypaBHe-
Hue quHamMukH (puHnun Jarambepa-Jlarpanxa).

3.2.3.10 YpaBuenwus Jlarpanxa /it CUCTEM C HECKOJIBKUMU CTEMIEHSIMH CBOOO/IBI.

O06001IeHHbIE KOOPJAUHATHI, O0OOIIEHHBIE CKOPOCTH M OOOOIIECHHBIE CHUJIBI CHCTEMBI.
VYciioBus paBHOBECHS CUCTEMBI B 00001IEHHBIX KoopauHaTax. Ciydaid HOTeHIIMAIbHBIX CHIL.

Juddepenunanbaple  ypaBHEHHsI JIBH)KEHUS CUCTEMbl B OOOOIIEHHBIX KOOpJIMHATaX
(ypaBuenus Jlarpanxa 2-ro poxa). Pemienue 3amad ¢ ucnoib30BaHMEM ypaBHeHU# Jlarpamka
2-T0 poja.
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3.2.3.11. Konebanus cuctem. YpaBHeHus Konebanuil. MccnenoBanue COOCTBEHHBIX, 3aTy-
XaIOIIUX U BBIHYKAEHHBIX KOJeOaHuU.

Manble koie0aHusl CUCTEMBI OTHOCUTEIBHO MOJIO0XKEHUS yCTONUYUBOIO paBHOBecHs. [loHs-
THE 00 YCTOMUMBOCTU paBHOBecUs. YpaBHEHUs KosebaHuil. CoOOCTBEHHBIE, 3aTyXalolllue U Bbl-
HYX/ICHHBIE KOJICOAHUSI CUCTEMBI C OJTHOM CTETIEHBIO CBOOO/IBI.

3.2.3.12. Teopus ynapa.

SBnenue ynapa. OcHOBHOE ypaBHEHHE TeopuH yaapa. OOmiye Teopembl TEOpUH yaapa,
KO3(pQULIMEHT BOCCTAaHOBJIECHHUS NpH yhape. Yaap Tejla O HENoABMXKHYH mnperpany. [Ipsmoit
LEHTpaJIbHbI yaap AByX Ted (ynap mapos). IloTeps kKMHETHUECKOH SHEPrUM NPH HEYNPYTroM
yaape nByx ten (teopema KapHo).

3.3. Temamuxa npakmuueckux 3aHAMUIL:

Ne pazoena (mabn.1) Tema 3anamusn

Pazoen 1. Cmamuxa

CB3U 1 UX peakiuu. AKCUOMa CBSI3€EH.
PaBHoBecue Ten oy 1eMCTBUEM TPEX CHUIL.
PaBHOBECHE CHCTEMBI CXOISIIUXCS CHJL.

—_—
—

1.3-1.4 PaBHOBECHE TITOCKOW CUCTEMBI CHJL.

1.3 PaBHOBecue mpocTpaHCTBEHHOW CUCTEMBI CHIL

1.5 VYcnoBust paBHOBECHS € YUETOM CUJI TPEHHUSL.

1.6 [leHTp TsHKECTH TBEPJIOTO TEJIA.
Pazoen 2. Kunemamuxka

2.1 KunemaTuka TOYKH.

2.2 KuHeMaTnka moctynarenpHOro IBIKeHUs Tena. Kunemarnka
BpaIllaTeIbHOrO JBUKEHHUSI T€a BOKPYT HEMOIBUKHON OCH.

2.3 [TnockonapasnienbHOe JBUKEHUE TBepAoro Tena. Onpeaeienue
CKOPOCTEil TOYEK.

2.3 [TnockonapasnienbHOe IBUKEHUE TBEpAoTo Tena. Onpeeenne
YCKOPEHHM TOUEK.

24 Cdepuueckoe qBUKEHNE TBEPIOTO TeENA.

2.5 CnoxHoe nBUKeHHE TOUKU. OnpeneneHne CKOpoCTe.

2.5 CrnoxHoe nBmwkeHne Touku. OnpeneneHrne yCKOpeHHil.

2.6 CrnosxeHue BpallleHU# TBEpJI0ro Tela BOKPYT MapaieIbHbIX U

MEPECEKAOIINXCS OCEH.
Pazoen 3. /lunamuxa

3.1 Huddepennmanbapie ypaBHEHUS IBUKEHUS MaTEPUATBHOM TOUKH.
[TepBas 3agaua TUHAMUKH.

3.1 Huddepennmanbapie ypaBHEHUS IBUKEHUS MaTEPUATBHOM TOUKH.
Bropas 3anaya tuHaMUKU.

3.2 ['eomeTpust Macc cUCTEMBbI

33 Teopema 0 ABMKEHUU LEHTPA MACC CUCTEMBI.

34 Teopema 00 I3MEHEHHH KOJIMYECTBA JBMIKEHUS TOYKU U CUCTEMBI.

3.5 Teopema 00 U3MEHEHHH MOMEHTA KOJTMYECTBA JBUKCHHS TOUKHU U
CHUCTEMBI.

3.6 Teopema 00 U3MEHEHUH KUHETUYECKON SHEPTUN TOUYKU U CHCTEMBI.

3.7 HuddepennmanibHoe ypaBHEHHE BPAIIaTeILHOTO JIBUKEHUS
TBEPJOTO TeJa.

3.7 Huddepennmanbapie ypaBHEHUS TUIOCKOMIAPATUICTEHOTO JBUKEHUS
TBEPJOTO TeJa.

3.8 [Tpunnun JamamOepa a1 TOYKH U CUCTEMBI.

3.9 [IpuHIKIT BO3MOKHBIX NTEPEMEIEHUN.

3.9 OO1ee ypaBHEHUE TUHAMUKH.



11

3.10 JuddepeHnmansubie ypaBHSHUS TBUKCHHS CUCTEMBI B 0000IIIEHHBIX
KoopauHartax (ypaBHeHus Jlarpamka 2-To poja).

3.11 Marnsie kosie0aHUsI CUCTEMBI.

3.12 DJieMeHTapHas TeopUsl ynapa.

4. Y4yeOHO-MeTOANYECKHE U HHPOPMAIIMOHHOE 00eCTIeYeHHE.
Y4yeOHO-MeTOAMYeCKOEe H HH(OPMAIIMOHHOE 0O0ecTiedeHue U CIUTIITUHbI

Pexomenayemas aureparypa:

a) OCHOBHAasI JIUTepaTypa

1. Tapr C.M. Kparkuii Kypc TeopeTH4eCKO MeXaHMKHU: Y4YeOHUK JJI BTY30B. —
M.: Beicmias mxoJjia, 1995, 2004.

2. Hukutun H.H. Kypc Teopernyeckoii MeXaHUKU: Y4eOHUK JJISI MAIIIUHOCTPOU-
TeJbHBIX U IPUOOPOCTPOUTEIBHBIX cliell. By30B. - M.: Boicias mkoaa, 2003.

3. Memepckuiit U.B. COOpHUK 32124 110 TeOpPeTHYECKOl MeXaHUKe. Y4eOHoe Mo-
codoue — 37-e u3a. /llon pea. H.B.byrenuna, A.U.JIypoe, [[.P.Mepkuna. — M.: Hayka.
I'n. pen. ¢pus.-mar.amr., 2005.

4. COOpHUK KYPCOBBIX 33/IaHUIl 10 TeopeTHUYECKOl MexaHHKe: YuyeOHOe mocoomne
/B.C.IlepeBanioB, A.M.Bychirun, A.Ill.Bep:xanckmii wu ap. /Ilox  pen.
B.C.IlepeBasioBa — M.: MI'TY, 2003.

0) JOMOJIHUTEIbHASL JIMTepaTypa

5. CoopHuKk 3agaHMii I KypCOBBIX padoT MmO TeopeTH4YeCcKO MeXaHUKe:
Y4yeOHoe mocodome nus By3oB. /Ilox o0m. pex. Slosaonckoro A.A. — M.: Beicmas
mkoJia, 2006.

6. COOpHMK pelIeHMI 32124 N0 TeOpPeTHYeCKOl MeXaHMKe HA MpuMepax M3
ropHoii TexHuku u TexHosnoruu. Y.1. Craruka: Yueonoe nocooue /B.C.IlepeBasios,
B.M. Pauek, I'.A. Jloopodopckuii u ap.: /Ilox o6m. pen. B.C.IlepeBanoBa — M.:
MITY, 2001 (umeeTcsi 3JIeKTPOHHAsI Bepcusi, cM. /21/).

7. COOpHHMK pelIeHMH 32124 M0 TeOPeTHYEeCKOH MeXaHHKe HA NpHMepax W3
ropHoii TexHMKH M TexHosorun. Y.2. Kunemaruka: VYueOHoe mocodue
/B.C.IlepeBanioB, B.M.Pauek, I'.A. J[loOpoOGopckmit u ap.: /Ilox o0m. pen.
B.C.IlepeBasnoBa — M.: MI'TY, 2002 (umeeTcst 31eKTPOHHAs Bepcus, cM. /21/).

8. CoopHuK pemeHMi 32124 MO TEOPETHYECKONH MeXaHHMKe HA NpHMepax W3
ropHoii TexHukm M TexHojoruu. Y.3. Iunamuka: VYdyeOHoe mocoOue
/B.C.IlepeBanioB, B.M.Pauek, I'.A. JloOpoOGopckmiti u ap.: /Ilox o0m. pen.
B.C.IlepeBasnoBa — M.: MI'TY, 2004 (umeeTcst 31eKTPOHHAS Bepcus, cM. /21/).

9. Caranosa P.B., banaxunna E.E. Mexanuka Ha npuMepax W 3agadax u3
ropHoii Texuuku. KoHcnekr Jexkumid A5 cryaeHToB By30B. Pasnen 1. Teopernue-
ckasi Mmexanuka. — M., MI'TY, 2011 (umeercsi 31eKTpoHHAas1 Bepcust, cm. /21/).

B) 2JIEKTPOHHBIE 00pa3oBaTe/bHbIe pecypchbl 1 UHTEepHeT-pecypcehl

10. CranpaptHoe nporpammHoe obecnedenue Microsoft Office 2003, 2007,
2010.

11. http://vuz.exponenta.ru/PDF/book/Targl160.pdf Tapr C.M. KpaTkuii kypc
TeopeTnyeckoilt mexanuku. 2010.

12. http://vuz.exponenta.ru/PDF/book/Apple.pdf SA6.10ucknii A.A., Hukudopo-
Ba B.M. Kypc Teopernueckoit mexanuku. 2010.

13. http://www.teor-meh.ru/ Pemenue 3a1a4 mo TeopeTHuYecKoil MeXaHHUKe.
2010.
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14. http://tpm-msmu.narod.ru/ COOpHUK pelleHUil 3a7a4 MO TeOPeTHYECKOWH
MeXaHHKe Ha MpUMepax U3 ropHoil TeXHUKHU U TexHoJiornu. [lox o0meil pegakuuei
IlepeBasioBa B.C. — M.: MI'TY. Yacrts 1. Cratuka. 2012.

15. http://tpm-msmu.narod.ru/ COOpHHK pelleHHi 32724 MO TEOPEeTHUYECKOM
MeXaHHKe HA MPUMepax U3 rOPHOM TeXHMKHU U TexHoJsiorum. Ilox odmieit penaxkumeit
IlepeBasioBa B.C. — M.: MI'TY. Yactp 2. Kunemaruka. 2012.

16. http://tpm-msmu.narod.ru/ Amomun F0.A. DHepreTrnyeckue 0CHOBbI Mexa-
HUKH. DJIEKTPOHHBIN yuyeOHuk. — M.: MI'TY, 2011.

17. http://allmechanics.narod.ru/ Amommn [0.A. Mexanuka TBepaoro tejia B
nepemenHbIx Jlarpan:xa. - M.: Mammnocrpoenue. 2012.

18. http://mexcaf.narod.ru/ Amomun FO.A. Mexannka B nepeMeHHbIX Jlarpan-
xa. — M.: MI'TY, 2007.

19. http://mexcaf.narod.ru/ Amwommn 10.A. DHepreTnyeckasi Moaeab MeXaHH-
ku. — M.: MI'TY, 2009.

20. http://mehanixx.narod.ru/ Amomms FO.A. Mexannka B nepemeHHbIx Jla-
rpaH:ka. JJIeKTPOHHbIN yueOnuk. — M.: MITY, 2011.

21. htpp://www.elibrary.ru. Hayunas s;iekTponnas 6udauorexka MI'TY. 2011.

r) NepuoanvYecKue U3JaHuA (Hay4YHble 5KyPHAJIbI)
22. I'opHblii THPOPMALMOHHO-AHAJIMTHYECKHUI 010/1IeTeHb.
23. U3BecTHs BhICHINX Y4eOHBIX 3aBeieHHid. MammHocTpoeHue.
24. N3BecTHA BHICHIUX YUeOHBIX 3aBeieHuil. ['opHbBIii :KypHAaJI.
25. I'opHoe 000pya0BaHue U 3JIEKTPOMEXAHUKA.

26. YroJb.

45  JlnueH3HOHHOE U CBOOOIHO PAacHpoCTpaHsieMoe MPOrpaMMHOe odecriedeHne

1. MoiiO¢duc — poccmiickasi KOMIAHHA-Pa3padOTUYUK 0e30MaCHBIX O(HCHBIX
pelieHnii 11 001IeHUsI M1 COBMECTHOM padoThl ¢ JoKyMeHTaMu (AsabTepHaTtuBa MS
Office) https://myoffice.ru/

2. IInardpopma nanoCAD — 310 poccuiickas miargopma 1Jisi IPOCKTHPOBAHUSA
U MOJeJINPOBaHMs 00bEKTOB pa3iuyHoi ciao:xkHocTH. [loxnep:xka popmartoB *.dwg
u IFC penaer ee orimuHbIM pemenneM Aiasi coBmemeHuss CAIIP- u BIM-
TeXHOJIOrui. @YHKIHOHAJ MJIATGOPMBI MOKeT ObITh paCIIMpPeH C MOMOLIbIO CIie-
nHMaJBHBIX MoayJiei https:/www.nanocad.ru/support/education/

3. Cucrema TPeXMepHOro MO/1eJTUPOBAHMS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/
4. VALTEC.PRG.3.1.3. IlporpaMmma Il TeIUIOTEXHHYECKUX W THApPaBJIMYe-

ckux pacderoB https://valtec.ru/document/calculate/
5. Ounuaiin pacuetsl ABOK-CO®T https://soft.abok.ru/help desk/

4.6  CoBpemeHHble TpodeccHoHATIbHbIE 0a3bl JAHHBIX M HH(OPMAIMOHHBIE
CNPaBOYHbIE CHCTEMBI

1. Poccuiickast HanmoHaJbHAs Oubamoreka http://www.nlr.ru

2. IBC «YHHMBeEpCUTETCKAasA OnbMoTexka OHJIAMH»
https://biblioclub.ru/index.php

3. Hayunas 31ekTponHas 6ubéauorexka http://www.elibrary.ru

4. Poccuiickas rocynapcreennas ouoamnoreka http://www.rsl.ru

5. OGpasoBarteanHnas maargopma FOPAMT http://www.urait.ru

6. «TexakenepT» — cnpaBoYHasi CHCTEMa, MPeIOCTABJSIONIAS HOPMATHBHO-

TeXHHYeCKYl0, HOpMaTHBHO-NIPaBoBYI0 nHGpopmanuio https://Texakcnepr.cait/
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7. HIT «<ABOK» — NOMOIIHUK HHKEHEPA MO OTOILUICHHI0, BEHTU/ISIIIUM, KOH/H-
HUOHUPOBAHUIO BO3AYyXa, TeEIUIOCHAOKEHUI0 M CTPOUTEJbHON Teriodusnke
https://www.abok.ru/

8. E-JOCBE — Duexkrponnblii 3koJior. HezaBucumasi uagopmanusi 0 poccuii-
CKHMX OPraHu3anuax, 0a3a HOPMATHUBHBIX JOKYMEHTOB H 3aKOHO/IATeJIbLHBIX AKTOB
https://e-ecolog.ru/

9. HNuxenepnas cantexunka VALTEC (katajor npoayKuum ¥ HOPpMATHBHAas
nokymenrTanusi) https://valtec.ru/

5. MarepuajibHO-TeXHHYECKOe o0ecrieyeHue

Opranu3anus 3aHATHH N0 JUCHUILIMHE BO3MOKHA KAK MO O00bIYHOM (TpaauLuOH-
HOI1) TEXHOJIOTUH, TAK U M0 TEXHOJOTHU IPYNIOBOI0 MOAYJbHOI0 00y4eHHsI ¢ MPo-
Be/leHHMeM BCeX BHIOB pPadoT (AyIUTOPHBIX 3aHATHH U CAMOCTOATEJHLHON PadoThl
00y4amomuxcs) B CHeNHAJIbHBIX ABTOMATH3MPOBAHHBIX AyAUTOPHUSAX, OCHAIIEHHBIX
COBPEeMEHHBIM MYJIbTHMEIUHHBIM 000PY10BAHUEM.

JlekunoHHbIE 3aHATHS MPOBOASATCS NMPEeMMYILIECTBEHHO B BH/Ie y4eOHON NMpe3eHTa-
MU B MOTOYHBIX AYIMTOPHUAX, 000PYI0BAHHBIX COBPEMEHHBIMU MYJIbTUMeEINHHbI-
MH cpeacTBamMH. YueOHbIe (pa31aTo4yHble) MaTepHAJIbI MPEIOCTABIAITCH 00y4Yaro-
IIMMCH /17151 03HAKOMJIEHUS] U U3YYeHHsl, OCHOBHbIE IO0JIOKEHHUS] JIEKIUMOHHBIX 3a-
HATHI KOHCHIEKTHPYHOTCcs. OTAe/bHbIE TEMbI

NpeIaraloTcs JJIs CaMOCTOSITEIbHOTO U3y4YeHHs ¢ 00si3aTeJIbHbIM COCTABJIEHHEM
KOHCIIEKTA U NMOCJIeAYIOIUM KOHTPOJIEM BbINOJIHEHHS.

6. MeTonuyeckue peKOMeHIalNU

6.1 MeToanueckne peKOMEHIAIUM IJIsl MPENoaBaTe/sl M0 OPraHUu3anuu odyde-
HUA

6.1.1 IlpenogaBarenb OpraHu3yeTr NpenogaBaHHe IMCHUILIMHBI B COOTBETCTBHHU €
TpedoBanusimu «IloJio:keHus1 00 opraHu3anuu o6pa3oBaTejLHOrO npomecca B Moc-
KOBCKOM IOJIUTEXHHYECKOM YHHBEpCHTeTe H ero (puiananax», yreep:KI¢HHbIM peK-
TOPOM YHHBepCHTeTA.

6.1.2 Ha nepBOoM 3aHATHHM NpenofaBaTesJb TOBOAUT 10 CBEJACHUS CTYJACHTOB COHep-
’kaHue padoueil mporpamMmmbl aucuunauHbl (PILI).

6.1.3 IlpenogaBarenb 0cO0CHHO 00paIIaeT BHUMAHHME CTYICHTOB Ha:

O BUAbI U (OpPMBI NPOBeJeHUs 3AHATUH 1O AMCUHMILIMHE, BKJIKYas MOPSAA0K
NPOBECHUS 3aHATHI ¢ NMPUMEHEHHEM TEXHOJIOTHHl AWCTAHIUOHHOIO O0y4eHUs M
cUCTeMbl IUCTAHIUOHHOTO 0o0y4eHusi yuusepcurera (CAO Mockosckoro Ilonure-
xa);

O BU/IbI, COJIEPKAHNE U NOPAJAOK MPOBeIeHUs TEeKyero KOHTPOJIsl ycleBaemMo-
CTH B COOTBETCTBUHM € (POHAOM OLICHOYHBIX CPEACTB;
H ¢popmy, conep:kaHue ¥ MOPSAJAOK NMPOBEAEHUSI POMEKYTOYHOIN aTTecTalluu B

COOTBETCTBHMH C (DOHIOM OLICHOYHBIX CPeACTB, npeaycmMorpennbim PIIL.

6.1.4 IlpenonaBare/ib JOBOJUT 10 CBeJeHUS CTYACHTOB I'Pa(MK BHINOJHEHUSA y4eld-
HBIX padoT, npexycmorpennsbix PILI.

6.1.5 TlpenogaBare/ib peKOMEHAYeT CTYA€HTAM OCHOBHYIO U ONOJHUTEJbHYIO JIU-
Teparypy.

6.1.6 IIpenogaBarenb MpeaoCTaBJsieT Mepel MPOMEKYTOUHOW arrecTanved (IK3a-
MEHOM MJIM 324€TOM) CIIMCOK BOMPOCOB /ISl NOATOTOBKH.
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6.1.7 IlpenonaBaresi, KOTOpble NMPOBOAAT JEKUHOHHbIC M NpaKTHYecKHe (ceMu-
HapCKHe) 3aHATHS, COTJIACYIOT TeMATHYeCKNH MJIAH MPAKTHYECKHUX 3aHATHH, YTOObI
HCMO0Jb30BATH €IUHYI0 CUCTeMY 0003HAYeHH i, TEPMUHOB, OCHOBHBIX MOHATHI 1M C-
UMILIMHBI.

6.1.8 IIlpu moaAroToBKe K CeMMHAPCKOMY 3aHAATHIO IO NePe4YHI0 00bABICHHBIX TeM
NpenoJaBaTe/l0 He00X0AMMO YTOYHUTH IUIAH UX NpoBeaeHus, corjgacHo PII/, npo-
ayMmaTthb (GopMyJMPOBKHU U COAePKaHMe Y4eOHBIX BOIIPOCOB, BLIHOCHUMBIX Ha 00CYyXkK-
JAeHHe, 03HAKOMUTHCS ¢ NlepevyHeM BOINPOCOB M0 TeMe ceMUHAapa.

B xoae cemuHapa BO BCTYNMTEJIbHOM CJIOBE PACKPBITh NPAKTHYECKYI) 3HAYUMOCTD
TeMbl CEMHHAPCKOI0 3aHATHS, ONPeIe/JUTh MOPSIA0K ero NpoBeaeHNsl, BpeMs Ha 00-
Cy’KIeHHMe KasKaoro yue0Horo sonpoca. Mcnosb3oBaTs (ppoHTANBHBIN ONpOC 1aBasi
BO3MO’KHOCTH BBICTYIIMTh BCEM CTY/I€HTaM, IPUCYTCTBYIOIIMM Ha 3aHATHH.

B 3aki1104UTeILHOI YaCTH CEMUHAPCKOIO0 3aHATHS CJielyeT MOJABECTH UTOTHU: JAaTh
OLIEHKY BBICTYIUIEHHMH Ka)KI0T0 CTYJAeHTAa W y4eOHOM rpynnbl B 1eJioM. PackpbITh
MOJIOKUTEJIbHbIE CTOPOHBI M HEJOCTATKH MPOBEIEHHOI0 CEMHMHAPCKOIr0 3aHATHS.
OTBeTHTH Ha BONPOCHI CTYAEeHTOB. Bhi1aTh 3a1aHus VI CAMOCTOSITEIbHOI PaGoThI
110 MOATOTOBKE K CJIeAYyI0leMy 3aHATHIO.

6.1.9 IlesecooOpa3no B xoae 3aIUTHI pedepaTos, Ja0OPaTOPHBIX PadoT, KYpCOBbIX
pPatoT M NMPOEKTOB 33/aBaTh BBICTYNAKIIMM H ayAWTOPHH JONOJHUTEIbHbIEC H
YTOYHSIIOIHE BOIMPOCHI € 1eIbI0 BbISICHEHUSI MX MO3UIUH MO CylIeCTBY 00Cy:Kaae-
MBIX NPo0JieM.

Bo3mo:xHO npoBeaeHNe 3aHATHI U aTTecTallMii B TMCTAHIMOHHOM (opmaTe ¢ npu-
MeHEeHHEeM CUCTeMbI TUCTAHIIMOHHOT0 00y4yeHusi yauBepcutrera (CAO MockoBckoro
IMosuTexa).

6.1.10 INopsinox npoBeneHusi padoT B AUCTAHIMOHHOM (popMaTe yCTaHABJIMBAETCS
OTAEeJbHBIMM PACHOPSKEHUAMH NPOPEKTOPA MO y4eOHOHl padoTe M/WJIM LEHTPOM
y4eOHO-MeToAH4YeCKOoil padoThl.

6.2 MeToauueckue YKazaHusl 1Jist oﬁyqamumxca 110 OCBOCHHUIO JTUCHHUITIJINHBI

6.2.1 CtyaeHTy He00X0AMMO COCTABUTH /I ce0sl rpa)MK BBINOJHEHUS] Y4eOHBIX
padot, npexycmorpeHHbIxX PIIJI ¢ yuérom TpedoBaHmii APYyrux AMCHMILIMH, H3y4ae-
MBIX B TeKYIlleM ceMecTpe.

6.2.2 Ilpn npoBeneHnH 3aHATHI W NMPOLEAYP TeKylleld H NMPOMEKYTOYHON aTTecTa-
MU C MCI0JIb30BAHNEM HHCTPYMEHTOB HH()OPMALMOHHON 00pa3oBaTe/IbHOH cpebl
AUCTAHIUMOHHOTO oOpa3oBanns yHusepcurera (CAO Mockosckoro Ilosmmrexa), kak
BO BpeMsl KOHTAKTHOM padoThl C NpenojaBaTejieM, TAK U BO BpeMsl CAMOCTOAITE/Ib-
HOM paldoThl CTYJAEHT JOJIKeH 00eCeYuTh TeXHHYECKYI0 BO3MOKHOCTH JAMCTAHIH-
OHHOI0 MOJAKJIIOYEHHS] K CHCTeMaM JMCTAHUMOHHOro odyuyenms. Ilpm orcyrcrBUmM
TAKOH BO3MOKHOCTH 00CYIUTh CHTYAIHIO C MIPENoJaBaTeeM TUCHUILUINHBI.

6.2.3 K npomMesKyTO4HOM aTTeCTAllMH JAOIYCKAKTCH TOJAbKO 00y4yarouyecs, BbINOJI-
HHMBIIHE BCe BUAbI Y4e0OHOIl padoThl, NpelyCMOTPeHHbIe padoyeii mporpaMMom auc-
nuniunsl (PILI).

7.D0oH OLEHOYHBIX CPEICTB

7.2. Quenounvle cpeocmea 015 NPOMEICYMOUHOU AMMeCMayuu o UMO2aM 0C80CHU
OUCHUUNTUHDL

7.2.1. Ilpumepnvle IK3aMeHAYUOHHBLE BONPOCHL

[Tpenmer nunamuku. OCHOBHBIE TIOHSTHUS U ONpeeNeHus (Cuiia, MHEPTHOCTh, MaTepU-

aJIbHaA TO"IKa). 3aKOHI)I JUHAMUKHU. HBe 3a1a9u TUHAMUKH.
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Juddepennnanbable ypaBHEHUS IBUKEHHUS TOUYKH B MPOEKLHUAX Ha JICKApTOBHIE U €CTe-
CTBEHHBIE OCH KOOpAMHAT. Pelienne ux ¢ moMoIbio MepBOil M1 BTOPOM 3a71a4 JUHAMUKH.
Mexanuueckasi cucremMa MarepuanbHbIX Todek. Kmaccudukanms cun. CBoiicTBa BHYT-
penHux cuwil. Macca cucremsl. LienTp macc.

Juddepenunanpaple ypaBHEHHsT IBM)KEHUS CHCTEMBbl. Teopema O JIBHKCHHU IEHTpa
MacC CHCTEMBI. 3aKOH COXPaHEHMsI IBUYKEHUS LICHTPA MACC CUCTEMBI.

KonuuecTBo IBHXEHUS MAaTepUAIIbHOM TOYKU M CHUCTEMBI. DJIEMEHTApHbII UMITYJIbC CH-
JIbl ¥ UMILYJIbC CHJIBI 33 OIIPEIEIICHHBIN IPOMEKYTOK BPEMEHH.

Teopema 00 U3MEHEHUH KOJIMYECTBA ABM)KEHUS TOUKH.

Teopema 00 M3MEHEHMH KOJMYECTBA IBM)KEHHUS CUCTEMBbl. 3aKOH COXPAHEHMs KOJIHUYe-
CTBA JIBJKEHUS CUCTEMBI.

MoMeHT HHepLHH Tejla OTHOCUTENBHO ocH. Pannyc nnepuuu. MOMEHTBI MHEpLUU OJHO-
POJHBIX T€ (TOHKHUM CTEpXKEHb, TOHKOE KOJIBLIO, KPYIJlas IUIaCTUHA WM LMIMHID, 11ap,
KPYrOBOM KOHYC, IPSIMOYTOJIbHAs IIJIACTUHA. )

MoMEHTBl MHEpPUHMHM Tela OTHOCUTEIBbHO NapajuieibHbIXx oced. Teopema ['roireHca-
[ITeiinepa.

MoMmeHT KoJIn4yecTBa ABM)KEHUS TOUKU U IJIaBHBIH MOMEHT KOJIMYECTB JIBUKEHUS (KUHE-
TUYECKUH MOMEHT) cucTeMbl. KuHeTH4ecKnii MOMEHT Tella, Bpallalollerocs BOKpYT He-
OJIBUIKHOM OCH.

Teopema 00 M3MEHEHUHM MOMEHTa KOJIMYECTBA JABMKEHHsSI MaTepUabHOW TOUKU OTHO-
CUTEJIBHO LICHTPA U OTHOCUTEIIBHO OCH.

Teopema 00 U3MEHEHUU KMHETHYECKOTO MOMEHTA CUCTEMbl OTHOCUTEIBHO LIEHTPa U OT-
HOCHUTEJIbHO KOOPAMHATHBIX OCEl. 3aKOH COXpAaHEHUS KMHETHUYECKOTO MOMEHTa CUCTe-
MBI.

JuddepennmanpHoe ypaBHEHHE BpAIIaTeIbHOTO JBHKCHHS TBEPAOTO Tella BOKPYT He-
HOIBUXHOM OCH.

Juddepennnanbaple ypaBHEHHS IIOCKOTO JIBHYKEHUS TBEPAOTO TEJa.

OnemeHTapHas paboTa cuibl. AHAIMTUYECKOE BBIPAKEHHUE JIeMEHTapHOM paboThl. Pabo-
Ta CUJIbl HA KOHEYHOM NepeMeIeHn. MOITHOCTb.

Pabota cunbl Tspkectu. PaboTa cuibl ynpyroctu. PaboTa 1 MOLTHOCTB CHJI, MPHUIIOKEH-
HBIX K Bpalaroliemycs teiny. PaboTa cuin TpeHus, 1eHCTBYIOMINX Ha KaTsIIeecs: KOJIeco.
Kunerndeckas sHeprus MaTepuajlbHON TOYKHM U cucTeMbl. KnHeTndeckas »Heprus tena
IIPU NIOCTYNATEIbHOM, BPAIATEIbHOM U INIOCKOM JBUKEHUSX.

Teopema 00 U3MEHEHUHN KMHETUYECKOM SHEPIUU TOUKH.

Teopema 00 M3MEHEHUU KHMHETUYECKOW HHEPruM CUCTEMBbl. BhIpakeHue 3TON TeopeMbl
JUIsl HEU3MEHSIEMON CUCTEMBI M CUCTEMBI C UACATbHBIMU CBA3SIMHU.

[Tpunuun /lanamGepa st TOYKK U CUCTEMBI MaTepUalbHBIX TOYEK. | JTaBHBIA BEKTOp U
IJIaBHBI MOMEHT CHJI HHEPLIUU.

Brluncnenue rinaBHOTO BEKTOpAa M IJIaBHOI'O MOMEHTA CHJI MHEPLUU IIPU MOCTyNaTellb-
HOM, IJIOCKONIAapAJUIEIbHOM U BpalllaTEIbHOM ABM)KEHUAX TBEPAOTO Tea.

Bosmoxnbie nepemerienus cuctemsl. Uncno creneHeil cBo6obl. [IpuHIMI BO3MOXKHBIX
[epEMELICHU.

OO6miee ypaBHEHUE TUHAMUKH.

[TorennuanbHOE CHIIOBOE T0JIE U cHiloBast pyHKuMsA. CunoBast QyHKIMS A CHIIBI TSKe-
CTH Y CWJIBI YIIPYTOCTH.

[TorenunanbHas 3Heprus. BelpaxkeHHe NMOTEHIMAIBHON SHEPIUM AJS CHIBI TSKECTH U
CUJIBI YIIPYTOCTH. 3aKOH COXPAHEHHUs ITOJTHOW MEXaHUYECKON YHEPTUH.

O060011eHHbIE KOOPAMHATHI, 000OIIEHHBIE CKOPOCTH U OOOOIIEHHBIE CHIIBL. Y CIIOBHS
paBHOBECHSI CUCTEMBI B 0000IIIEHHBIX KOOPMHATAX.

YpaBHEHUS JBM)KEHUS CUCTEMBI B 0000OIIEHHBIX KOoOpAuHaTax (ypaBHeHMs Jlarpanxka 2-

ro poja).



16

28. Metoauka perieHus 3a/1a4 JTMHAMUKH C UCTIIOJIb30BaHUEM ypaBHeHUi Jlarpamxka 2-ro po-
na.

29. Manble KoyeOaHUSI CUCTEMBl OTHOCHUTENIBHO TIOJOXKEHUS YCTOMYMBOTO PpABHOBECHS.
[TonsiTie 06 yCTOMYMBOCTH paBHOBECHS. Y paBHEHHUSI KOJICOAHUH.

30. CoOCTBEHHBIC U BBIHYKICHHBIC KOJIEOaHUsI CUCTEMBI C OHON CTETICHBIO CBOOO/IBI.

31. SIBnenue ynapa. OCHOBHOE ypaBHEHUE TEOPUH yIapa.

32. Obmue TeopeMbl TeopHH yaapa, KodhGHUIMEeHT BOCCTaHOBICHUS ITPH YAape.

33. Yaoap Tena o HemoABMXKHYHO mperpany. [Ipsmoli neHTpanbpHBIA ymap AByX Tel (ymap
1apoB).

34. IToTepst KHHETUYECKON PHEPTUH TIPH HEYIIPYTOM yape AByX Ten (Teopema KapHo).



