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1. llesu u 3212494 AU CIUILIHHBI

JucrumnHa « TeopeTndeckas MeXaHUKa» OTHOCUTCS K 0230BOM 4aCTH MOIYJISI
"mpodeccroHanbHbIe TUCITUTUTNHBL". [lenbio mpenogaBaHus U U3y9YCHHs TUCITUTUTAHBI
«TeopeTrnueckass MEXaHUKA» SBISETCS OCBOCHUE CTYIEHTaAMHU METOAOB U MPUHIUIIOB
MEXaHUKH JIJI MIO3HAHUS OOIIMX 3aKOHOB JIBHXKEHUS U PABHOBECHSI MaTEpUAIbHBIX TEJI C
UCIIO0JIb30BaHHEM a0CTPaKTHBIX MOJIeTIe MEXaHUKH.

Kparkoe conepxanmne TUCHMILTHHBI

Paznen 1. Craruxa tBepaoro tena Paznen 2. Kunemaruka Touky u TBepaoro tena. Paznen
3. JluHaMuka MarepuaibHOW TOYKH. J[MHAMHKA CUCTEMBI U TBEPAOTO TENA. DIIEMEHTHI

AHAJIUTUYECKOU MEXAHUKHU.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JTUCIHHILINHBI

[Tnanupyemble pe3ysabTaThl OCBOCHUS
OIT BO (xomneTteHuun)

HnaHpreMHe PE3YIbTAThL
O6yT~ICHI/I$I IO JUCLHUITIIINHE

OIIK-3 CnocobeH caMOCTOSTENFHO PElIaTh
HPAKTUYECKHUE 33/1a4H C UCTIOIb30BaAHUEM
HOPMAaTHUBHOM U MIPaBOBOM 0a3bl B cepe cBoeit
po(h)eCCHOHAITBHOM ICSATENFHOCTH C yYETOM
IIOCICAHHUX [[OCTI/I)KGHI/II;'I HAaYKHU U TCXHUKU

3HAeT: OCHOBHbIE IIOHATHUS U OIIPENEIICHMS,
AKCHOMBI, TEOPEMBI U 3aKOHbI MEXAHUKH, 00J1acTh
WX [IPUMEHEHUS U1 OCHOBHBIX IPUMEHSAEMBIX IIPH
W3y4YEHUN MEXaHUKU MOJEIICH.

'YMeeT: BBIIOIHATh PACYEThI COCTOSHUS PAaBHOBECHS
TBEPJBIX TEJI U KOHCTPYKLMH, KHHEMaTHYECKUX
[apaMeTpoOB IS Pa3IUYHbIX CIIy4aeB JBHKCHUS,
TMHAMHYECKUE PACUEThl JUIsl MAaTEpPUAIbHOU TOUKH,
a0COJIIOTHO TBEPJOTO TENla, MEXaHUUYECKOM
CUCTEMBI.

lMeeT MpakTUYEeCKUN OIBIT: CAMOCTOSATEIbHON
paboThl B 00JIACTH PELLICHHsI MHXXEHEPHBIX 3a/1a4 Ha
OCHOBE IIPUMEHEHUS 3aKOHOB MEXAHUKU.

OIIK-4 Cnioco0GeH TpOBOANTH MCCIICTIOBAHUS,
OpPraHU30BBIBATH CAMOCTOSITEIIbHYIO U
KOJUIEKTHBHYIO HAay4HO-UCCIIEIOBATEIbCKYIO
NESATEIbHOCTD IPH PEUICHUN UHKCHEPHBIX U
HAYYHO-TEXHUUECKUX 3a]1au, BKIIOUYAIOIINX
MJIAHUPOBAHKE U MMOCTAHOBKY CJIOKHOTO
AKCIEPUMEHTA, KPUTUYECKYIO OLICHKY U
MHTEPIPETAINIO PE3YIbTaTOB

3HAeT: OCHOBHBIE IIOHATHUS U OIIPENEIICHMS,
AQKCHOMBI, TEOPEMBI U 3aKOHBI MEXaHUKH, 00J1aCTh
WX PUMEHEHUS 1JI1 OCHOBHBIX IPUMEHSAEMBIX IPU
W3y4EHUU MEXaHUKU MOJIEJIEH; OCHOBHBIE TUIIOTE3bI
U OIIpENIECTICHHS COIPOTUBIICHUSI MaT€pUaJIOB; BUJbI
Harpy>KeHHUsI.

YMeeT: BBIIOJIHATD PACUETHI COCTOSIHUSI PABHOBECHUS
TBEPBIX TEJI U KOHCTPYKIUI, ODUEHTUPOBATHCSA B
BHIOOpE PACUETHBIX CXEM JIEMEHTOB KOHCTPYKIIHUH;
BBIIIOJIHATH PACUYEThl HA IPOYHOCTh, JKECTKOCTh U
YCTOMYUBOCTb.

HMeeT npakTU4EeCKUI OMBIT: CAMOCTOATEIILHOM
paloThI B 00JIACTH PEILICHHS MH)XEHEPHBIX 3a/1a4 Ha
OCHOBE IPUMEHEHUS 3AKOHOB MEXaHUKH, pacuera
PIIEMEHTOB KOHCTPYKIUI MPU IPOCTBIX U CIOKHBIX
BHJIaX HArpy>KE€HUs, CAaMOCTOSITEIIBHOTO
MOJIb30BAHUS YU4EOHOH U CIIPaBOYHOM JIUTEPATypOHl.

3. Mecro nucuuninnbl B ctpykrype OII BO

HepequL NpCAIICCTBYIOINX AUCHUIINH,

IlepedeHp MOCICAYOIMIMX TUCITUTIINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

Her

He npexycMmorpensl

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI&HHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:
Her

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mas Tpy10eMKOCTh TUCIUILUIMHBI cOCcTaBIsgeT 6 3.e., 216 4., 110,75 4.

KOHTAKTHOU padOThI

Pacnpenenenue
Bcero 110 CEMECTpaM B yacax
Bun yae6HO# paboThl
4acoB Howmep cemectpa
3 4
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 216 108 108
AyoumopHvie 3auamusi: 96 48 48
Jlexuu (JI) 48 24 24
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 48 24 24
JlabGopatopusbie pabotsl (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 105,25 53,75 51,5
[TonroToBka K 3aIuTe CEMECTPOBBIX pacueTHO-rpaduyecKux 14 14 0
paboT U MOJITrOTOBKA K 3a4YeTy
BrinonHeHue cTyaeHTaMu CEMECTPOBBIX PACUETHO-
paguecKix pa60;”‘ POBBIX P 7325 | 3975 33.5
[ToaroroBka K 3alIuTe CEMECTPOBBIX PACYETHO-TPahUIECKIX 13 0 13
paboT U MOJATOTOBKA K SK3aMEHY
KoHcynbTanum u mpoMexXyTodHas aTTeCcTalus 14,75 6,25 8,5
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - 3a4eT 9K3aMEH

5. Coneprxkanue TUCUHMILIIMHBI

O0beM ayTUTOPHBIX 3aHIATUN

Ne
HanmenoBanue pa3zienoB AMCHUILUIMHBI 10 BUAAaM B yacax
paznena
Bcero J | 113 | JIP
1 |Craruka TBEpJOro Tea. 20 10 | 10 0
2 |Kunemaruka TOUYKHU U TBEPAOIO TEJa. 28 14 | 14 0
3 /lnHamMuKa MaTepuaibHOM TOYKU. JIMHAMHKA CUCTEMBI U 48 24 | 24 0
TBEPAOTrO TeJa. DJIEMEHThI AHATUTUYECKON MEXAHHUKHU.
5.1. Jlekuuu
Ne Ne Kox-
HaumeHoBaHMe MM KpaTKOE COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
NeKIUupaszaesa HaCOB




1.1 OcHOBHBIE IOHATHS U ONPEEIICHUS CTAaTUKHU. TeopeThueckas MEXaHUKa Kak
Hayka. [Ipeamer cratuku. [IoHATHS CHITBI, CHCTEMBI CUJI, a0COIOTHO TBEPJIOTO
TeJa, paBHOACHCTBYIONICH 1 ypaBHOBEIIUBAIOIIEH CUITbl. AKCHOMBI CTaTHKH.
Bunbl cBsizeit 1 peakiuu cBszeil. [‘eoMeTpudeckuii 1 aHaTUTHIESCKHUIA CTIOCOOBI
CJIOKEHUS U PA3JI0KEHUS CUIL.

1.2 MOMEHT cuJIbl OTHOCUTENBHO LIEHTPa U OCH. BhipakeHne MoMeHTa CUIIbI
BEKTOpPOM. BrIpakeHrne MOMEHTA CHIIBI C TIOMOIIHIO0 BEKTOPHOTO MPOU3BEICHHUS.
AHAJIUTUYECKOE BBIPAXKEHHE MOMEHTa. MOMEHT CUJIbl OTHOCUTENBHO OCH.
3aBUCUMOCTh MEXK/Ty MOMEHTAMH CHJIBI OTHOCUTEIBHO IIEHTPA U OTHOCUTEIHHO
0CU. AHAJTUTUYECKOE BBIPAXKEHUE /JI1 MOMEHTOB CHJIBI OTHOCUTEIBHO OCEH
koopauHar. 1.3 Teopus nap cuit. [londarue napsl cril. MOMEHT mapbl CUJT KaK
BekTOp. CBOMCTBA napsl cuil. CoKeHus Nap CUII B IPOCTPAHCTBE. YCIIOBUS
paBHOBECHSI Map CHJL

1.4 TlpuBeaeHMe MPOU3BOIBLHON CUCTEMBI CHJI K POCTEHIIeMy BUAY. Teopema o
napajuIesIbHOM IepeHoce cuibl. [IpuBeneHe npon3BoIbHON CUCTEMBI CHIT K
TaHHOMY LICHTpY. [ TaBHBIN BEKTOP M ITIaBHBI MOMEHT CHUCTEMBI CHUJI.
AHaJIUTUYECKHE BBIPAKEHUS INIABHOTO BEKTOPA U INITABHOTO MOMEHTA CUCTEMBI.
YacTHbIE Cclydan NPUBEAEHUS IPOCTPAHCTBEHHOW CUCTEMBI CHJI K IIPOCTENIIEMY
BH[Yy. YCIOBHsI pAaBHOBECHUS PA3JIMUHBIX cucTeM cuil. Teopema Bapunpona “O
MOMEHTE PaBHOAECHCTBYIOIIEH OTHOCUTENBHO IIEHTPa U OCH .

1.5 PaBHOBecue ¢ yuéToM TpeHUsl. 3aKOHbI TPEHUS cKosbkeHus. [lonHas peakuus
1I€pOXOBATOMN CBSI3U. YTOJI TPEHMsI U KOHYC TpeHus. PaBHOBecHe py HAIMYUU
TpeHUsl. TpeHne HUTHU O IMIIMHAPUYECKYIO IOBEPXHOCTh. [IoHsATHE O TpeHUn
KaueHMsI.

1.6 Lentp Tsxectu. [loHsTHE O IEHTpE MapaIeabHbIX CUl. LIeHTp TskecTn
TBepaOoro Tena. KoopanHaThl HEHTPOB TSHKECTH OJHOPOAHBIX Ted. CriocoOb
orpeeNeHus] KOOpAUHAT HEHTPOB TsHKECTH Tell. LIeHTphI TsKecTH HEKOTOPBIX
OJHOPOIHBIX TEII.

2.1 BBG,Z[CHI/IC B KUHCMATHKY. OCHOBHBIC IIOHITHUS B OIPCACIICHUS. IlonsTue
CUCTEMBI OTUCTA, ITOHATHE IBUKCHHUA, TIOHATHUC ITPOCTPAHCTBA U BPECMCHU,
[MOHATHUC TPACKTOPHHU. BCKTOpHLIﬁ, KOOpI[I/IHaTHHﬁ 1 €CTECTBEHHBIN CITOCOOBI
3aJaHUA IBUKCHUA TOYKH. CBs3p MCKIY KOOPAWMHATHBIM U BEKTOPHBIM crocodaMu
3aJaHus ABHMXKCHUSA TOUYKU. BCKTOp CKOPOCTHU TOYKH. BCKTOp YCKOPCHHA TOYKHU.

2.2 OmnpeneneHre CKOPOCTH M YCKOPEHUs TOUKH MPH pa3IMYHbIX COCO0ax
3ajaHus aBrkeHus OnpeaeneHue CKOPOCTH U YCKOPEHUS TOUKH MPU
KOOPAMHATHOM cIloco0e 3a7jaHus ABMKeHHs. HekoTopble reoMeTprueckue
MOHSTHA (YTOJ CMEKHOCTH; KPUBU3HA; paJlyC KPUBU3HBI; COIIPUKAcaIoIasics
I0CKOCTh). OCH €cTeCTBEHHOIO TpexXrpaHHuka. UnciaoBoe (anredbpanyeckoe)
3HaYeHHE CKOPOCTH. Pa3niojkeHne yCKopeHusl TOUKH Ha HOpMaJlbHOE U
kacaresbHOe. CBsA3b 3HaKa MPOM3BOJHON C HAPaBIECHUEM BEKTOPA CKOPOCTH U
HaIpaBJIeHUEM BEKTOpa KacaTeJIbHOro yckopeHus. HekoTtopelie yacTHbIe citydan
NBYDKEHUS TOUKH. [ paduky ABMKEHMSI, CKOPOCTH U YCKOPEHMSI TOUKH.

2.3 IloctynarenbHOE U BpallaTelIbHOE IBIKEHUE TBepAoro Tena. [lonsatue
ocTynareapHoro AsuxeHus. [Ipumepsl. TpaekTopuu, CKOPOCTH U YCKOPEHUS
TOYEK TeJa MPH MOCTYIATeIbHOM JIBIKEeHHs. BpararensHoe JBUKEHHS TBEPIOTO
TeJa BOKPYT HEMOABMKHOM OCH. YIIIOBasi CKOPOCTb U YITIOBOE YCKOPEHHUE.
BripaxkeHHe yIioBOil CKOPOCTH U YITIOBOTO YCKOPEHUS BEKTOpoM. PaBHOMepHOE U
paBHOIIEpEMEHHOE BpallarelbHOe ABMKeHne. OnpeneneHue ckopocTei u
YCKOPEHH TOYEK TeJIs MIPH BpallaTeIbHOM ABHKEHUU.

2.4 [TnockomapasienbHOe IBIKEHNE TBEPAOTO Tena. [[oHaTHEe MIT0CKO GUTypHI.
ypaBHeHI/DI TTIOCKOTTapaJJICIIBHOT'O ABUKCHUA. HpI/IMepBI IIIOCKOITapaJlJICJIIbBHOT'O
nBrKeHMS. Pa3iiojkeHue mIoCcKoro ABMKEHHUS Ha MOCTYNaTelbHOe U
BpamarenbHoe. [lonsatue MmraoBeHHOTO TIeHTpa ckopocteid (MLIC). CriocoOst
onpeneneHus nogoxkenus MIIC. Onpenenenne cKOpocTel ToUeK MIOCKON GUTYPBI
BEKTOPHBIM CIIOCOOOM; C IIOMOIILIO TEOPEMBI O MPOCKIHX; ¢ moMotibio MIIC.




OCOOEHHOCTH OTIpeIeNIeHUs] YCKOPEHUH ToueK TI0CcKoi gurypsl. [lonsTue
MTHOBEHHOTO IIeHTpa yckopenuid (MLLY).
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2.5 JIBuxxeHue TBEPAOIO Tejla BOKPYT HEMOABMKHON TOUkU. OOmuii ciayyait
NBIDKEHUS TBeporo Tena. [lonarue 06 yrax Diinepa. Kunemarnueckue
YpPaBHEHUS JBUKEHUS Tela C OAHOW HEMOABMXKHON TOUKoM. ['eomeTprueckas
KapTHHA JBW)KECHUA. YIIIOBas CKOPOCTH TeNa. YIIOBOE yckopeHue tena. CKopocTH
W YCKOPEHUS TOUEK TeJla, BPalaloerocsi BOKPYr HEMOABMXKHOM Touku. O0muii
cilydail IBKEHHUsI CBOOOJHOTO TBEPOro Teia. [ eomeTprueckas KapTHHA
NBY>KEHUS. YpaBHEHU BHKeHUA. OnpeieIeHre CKOPOCTEN U YCKOPEHUN TOUEK
Tesa B 00IIEM Cllyyae IBUKEHUS.
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2.6 CnoxxHO€ JBUKEHUE TOYKU U TBEPAOTO Teaa. OTHOCUTENbHOE, IEPEHOCHOE,
abcomtoTHoe ABkeHus. [Ipumepsl. Teopema o cinoxenun ckopoctei. Teopema o
cnoxxenun yckopenuit (Teopema Kopuonuca). [Tpasuno XKykoBckoro asns
ompe/eIeHUs] HanpaBJIeHHs BekTopa yckopenus Kopuonuca. YactHele ciydau, B
KOTOPBIX yckopeHue Kopuomnuca paBHo Hyt0. CloKHOE ABUKEHUE TBEPIOTO TENA.
CriokeHHE MOCTyNaTeNIbHBIX IBIKeHUH. CIIOKEHHE BPAIllEHU BOKPYT JIBYX
napajuienbHbIX oceil. ClioKeHHe BpAILEHU BOKPYT MEPECEKAOIINUXCS OCEH.
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3.1 Beenenue B auHaMuKy. 3akoHbl JuHaMuku. [Ipenmet nuHamuku. [loctosiHHbBIE
1 iepeMeHHbIe CHIbl. [[OHATHE UHEPTHOCTH, MacChl, MAaTEPHUAIIBHONU TOYKH.
3akonbl quHamMuku ["anmnes- HerotoHa. J[Be MpUHIMITHAIBEHO Pa3IuYHBIC CHCTEMBI
CAUMHUI] U3MEPEHUsI MEXaHU4YeCKUX BeTudruH. OCHOBHBIEC BHUJIBI CHUII,
BCTpEYAIONTUECS B 3a7a4ax JUHAMHUKHU. 3a/1a4¥ TUHAMHUKH MaTEePHAITbHONW TOYKH.
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3.2 Jluddepennnanbuble YpaBHCHHSI IBI)KCHHS TOUKU. YPaBHEHUS IBHUKCHUS B
IEKapTOBBIX KoopAuHaTax. [locTossHHbIE HHTEIPUPOBAaHUS U UX ONPEAEICHHUE 110
HayaJIbHBIM ycnoBusaM. [{uddepeHnmanbubie ypaBHEHUS JBUKEHHS TOUKU B
MPOEKIUAX Ha OCH €CTECTBEHHOT0 TPEXTpaHHUKA. J[BHKEHNE TOUKHU, OpOIIEHHON
MOJ] YIJIOM K TOPU30HTY B OJTHOPOJIHOM IT0JI€ TSTOTEHUs 6€3 yueTa CONPOTUBIICHHUS
cpenpl. OTHOCUTENBHOE JBMKEHHE TOUKU. BiusiHue BpameHus 3eMiid Ha
PAaBHOBECHE U JIBH)KEHUE TEJI.
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3.3 IlpsmonuHelinbie KojaeOaHust Touku. [IoHsATHE BOCCTaHABIUBAIOIICH CHIIHI.
CBo0OoaHbIe KoeOaHusl TOYKU MPU OTCYTCTBUH COMPOTHBIICHUS CPEIBL.
OcoOEHHOCTH 3TUX KOJIEOaHUN. BinsHue mocTOSIHHOM CUIIBI Ha CBOOOIHEIE
KonebaHus. 3aMeHa CUCTEMBI TIPYKUH OJTHOU MPY>KHUHOM KBUBAJICHTHOMN
KecTKocTu. CBOOO/IHBIE KOJIeOaHUsI TP BSI3KOM COMPOTUBIIEHUU CPEIbI.
Oco0OeHHOCTH ATUX KoNeOaHul. ATIeproInYecKoe JIBMKEeHNE. BhIHY K IeHHbIE
kosie0anus Touku. Pe3oHanc. BeiHyKeHHBIE KOeOaH sl TIPU BI3KOM
CONPOTUBIICHUHU.
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3.4 O6uue TeopeMbl IMHAMHUKHI TOYKH J[MHAMUYeCKue XapaKTePUCTHKH TBUIKEHUS
TOYKH: KOJJUYECTBO JIBHKCHMS; UMITYJIbC CUJIBI; MOMEHT KOJIMYECTBA JIBUKEHUS;
KHHEMaTu4eckas sHeprus. Pabora cuiibl. AHaIUTHYECKOE BhIpaKeHHE PAOOTHI.
[Iprimepbl BbIYKCIEHUS pabOThI B HEKOTOPBIX YaCTHBIX CIy4asix. MOLIHOCTb.
Teopema 00 M3MEHEHNUHU KOJIMYECTBA ABMKEHHS TOUKH. Teopema 00 n3MeHeHUn
MOMEHTA KOJIMYECTBA JBMKEHUS TOUKH. [IBHKEHME IO AEMCTBUEM LIEHTPAIbHOMN
cuiibl. 3aKkoH Iutomaaei. Teopema 00 M3MEHEHUN KMHETUUECKOW SHEPTUU TOUKH.
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3.5 BBenenue B auHaMuky cuctemsl. ['eomerpus macc. [loHaTre MmexaHu4decKou
cucteMbl. Cuiibl BHEIIHUE U BHyTpeHHue. [Ipumepsl. Macca cucremsl. LlenTp mMace
cucTeMbl. MOMEHT MHEPITMH TeJla OTHOCUTENIBHO OCH. Pannyc nHepnu.
OrnpesiesieHre MOMEHTOB MHEPIIMHM HEKOTOPBIX OIHOPOAHBIX Teil. Teopema
[foiireHca 0 MOMEHTaX WHEPIIUHU TeJIa OTHOCUTENBHO MapajuIeIbHBIX OCEH.
[{eHTpOOE)KHBIE MOMEHTHI HHEPITUH. [ TTaBHBIE OCH UHEPIINH Tea.
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3.6 O0muue TeopemMbl IMHAMHUKH cucTeMbl. JluddepeHnnanbabie ypaBHEHUS
NIBIDKCHUS CUCTEMBI. JIMHaMIuecKue XapaKTepUCTHKU ABHKEHHSI CHCTEMBI:
KOJIMYECTBO JBMKEHHS CUCTEMBI; KHHETHUECKUN MOMEHT CUCTEMBI; KHHETHYECKast
PHEPTHsl CUCTEMBI. Bbruncnenne paboThl BpaIlaoero MOMeHTa 1 MOMEHTa
COIIPOTHBIICHHSI KAUEHUIO; BBIYMCICHHE PA0OThI CHIIBI TPEHUS; NIEHCTBYIOIIECH Ha




KaTsIeecs 0e3 CKOJIbKEeHHUs Koeco. Tepema 0 IBMKEHUH LIEHTPa MacC CUCTEMBI.
3aKOH COXpaHEHUs JIBIKEHUS IIeHTpa Macc. Teopema 00 M3MEHEHNHU KOJIMYecTBa
JABHNKCHUA CUCTCMBI. 3akoH COXpaHCHUA KOJINYCCTBA NABUKCHUA CUCTCMBI. TeopeMa
00 N3MEHEHUU KHHETHUYECKOTO MOMEHTA CUCTEMBI. 3aKOH COXpaHEHUS
KMHETUYEeCKOro MoMeHTa. TeopeMa 00 M3MEHEHUH KUHETHYECKOW SHEPTUU
cuctembl. [loTeHnnanbHas sHEprus. 3aKOH COXpPaHECHHSI MEXaHUYECKOU SHEPTUH.
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3.7 IlpunoxkeHue oOIIMX TEOPEM K AMHAMUKe TBepaoro tena. duddepeHunansHpie
YPaBHEHUS MMOCTYIIATEILHOTO, BPAIIATEIILHOTO U TJI0CKONIAPAJUIEIbHOTO ABUKEHUS
TBEPIOro Teja. PU3nYecKuii MassTHUK. DKCIIEPUMEHTAIBHOE ONPEACIICHUE
MOMEHTOB HHEPIIUH Tela. DIIeMeHTapHas Teopus rupockomna. CBOOOIHBII
TPEXCTETIEHHON TUPOCKOI. JleficTBue Critbl (TTapbl CHIT) Ha OCh TPEXCTEIIEHHOTO
TUpOCKona. [ MpOCKONMMYECKUIT MOMEHT. YCTOMYMBOCTh OCH THPOCKOIIA.
[[prMeHeHre THPOCKOIa B TEXHHUKE.
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3.8 DneMenTh! aHanuTHYecko Mexanuku [Ipunnun Janambepa. [Ipunnun
JlanamOepa 1UIsi TOUKA U MEXaHUYECKON crcTeMbl. [ TTaBHBIN BEKTOP U INIABHBIH
MOMEHT CWJI HHEPIUU. JInHaMHUYeCcKre peakuu, JeMCTBYIOIINE HA OCh
BpAILAIOLIErOCs TeNA. YPaBHOBEIIMBAHUE BPALAIOLIUXCS TEIL.

20

3.9 ITpuHITMT BO3MOXKHBIX ITEpEMEIICHUN U 0011ee ypaBHEHUE TUHAMUKH.
Knaccudukarus csazeil. BosmoxHbie iepeMenieHus cucteMbl. Uncio creneHei
cB0OOIBI. [TpuHITUTT BOBMOXKHBIX TiepeMerieHunii. O0Iee ypaBHEHUE TUHAMUKA
(ITpuatun Jlanambepa-Jlarpanxa).
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3.10 YcnoBus paBHOBECHs M YpaBHEHHsSI JBH)KEHUS CUCTEMBI B 0000IIEHHBIX
koopauHarax. O0o01eHHbIe KoopanHaTel. O000meHHbIe ckopocT. OO00IIIEHHBIE
CHJIBL. YCJIOBHUSI pAaBHOBECHS CUCTEMBI B 0000IIEHHBIX KOOpPIMHATAX. YpaBHEHHUS
Jlarpanxa 2-ro poxa.

5.2. lIlpakTHyecKkue 3aHATHS, CEMHUHAPbI

Ne
3aHATHA

No

paszena

HanmenoBanue unmm KpaTKO€ COACPIKAHUC MTPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

M3yuenne Hanboee pacmpoCTpaHEHHBIX BUAOB cBs3eil. [Ipumenenue
FeOMETPUUYECKUX U AHAJTMTUYECKUX METOJIOB ISl CIIOKEHUSI U PA3JIOKEHUS CHJL.
Haxox1eHre npoeKIu BEKTOpa CHIIBI Ha OCh M Ha TWIOCKOCTb.

Ornpenenenre MOMEHTOB CHII (ITO BEJIMUMHE U TIO HAMPABIECHUIO) OTHOCUTEIIBHO
pa3HbIX ToueK. Kpurepuii BBIOOpa MOMEHTHON TOYKH. BrIuncieHne MoMeHTa
napbl. Cl10)KEHHE MOMEHTOB T1ap.

Onpenenenne xapakrepa JEHCTBYIOLIEN CUCTEMBI CUII U 3alIMCh aHAJTUTHYECKUX
YCIIOBUI paBHOBECHUS ITOM CUCTEMBI. AJITOPUTM PELIEHUS 3a/1a4 Ha pAaBHOBECHE
M10CKOM cucteMsbl. [Ipumepsl perienns 3a1a4 Ha paBHOBECHE TIOCKOM CHCTEMBI
CUJI. AJITOPUTM PELIECHHUS 3a]1a4 MO ONPEAEICHUIO PEaKIIUi CBI3€H IUI0CKOU
COCTaBHOW KOHCTpYKIMH. [IprMepsl pemenns 3aaau.

AJNTOpUTM peLIeHMs 3a/1a4 110 ONPEIETICHUIO PEAKIIMNA CBA3EH TBEPAOTIO Tea.
[Ipumeps! pemienus 3a1ad. [lpuMenenne MeTona BbIpe3aHust y3J0B JUIs
OTIpEJIeIIEHUS peaKkluil B CTEPKHIX KOHCTpYKIMU. [Ipumeps! penienus 3aaad Ha
[UIOCKYIO M IPOCTPAHCTBEHHYIO CUCTEMY CXOISIIMXCS CUIL

AJTOPUTM pEILIEHNUs 3a/1a4 HAa pABHOBECHUE C YU4ETOM TpeHus. [Ipumepsl perienus
3agay ¢ yu€ToM TpeHus. [IpumeHenne Meroaa pa3oueHus Ha 4acTH U MeToJ1a
OTPULIATEIBHBIX IUIOMANEH I HAX0XKICHHS LICHTPOB TSHKECTH Pa3JINYHBIX TEIL.

Onpenenenne TpaeKTOPUU, CKOPOCTH U YCKOPEHUS TOUKH NP JABHKEHUU B
NIeKapTOBBIX KoopAuHaTax. OmnpeneiaeHne CKOpoCTH, KacaTeabHOro, HOPMaJbHOTO
1 TIOJTHOTO YCKOPEHUSI TOUKH PU ABM)KEHUHU B €CTECTBEHHBIX OCSIX.

OmnpeneneHne CKOPOCTEH U YCKOPEHUH TOYEK Tella, COBEPIIAIOIIETO
[MOCTYIATEIbHOE U BPAIATEIIbHOE JBHKEHUE




3 ) [IpyMeHEeHNE pa3IMUHBIX METOIOB (BEKTOPHOTO, MIIC, TEOPEMBI O MPOEKIHUAX) K )
OIIPEJICJIEHUI0 CKOPOCTEH TOUEK IUIOCKUX MeXaHu3MoB. [Ipumeps! pemenus 3anau.
OcoOeHHOCTH OnpeieNieHUs] YCKOPEHUH TOUEK PhIYaKHBIX U KOJIECHBIX
9 2 |MEXaHH3MOB, a TAKXKE ONPEEIICHNE YITIOBBIX YCKOPEHHUH 3BEHBEB ITUX 4
MexaHu3MOoB. [IpumMeps! pemienus 3anay.
Onpenenenre CKOPOCTENW U YCKOPEHUH TOUEK TBEPAOIO Tella, BPALAIOIerocs
10 2 |BOKpYT HEMOABIXKHOM ToukH. OnpesneneHne abCoMOTHON CKOPOCTH U 4
aOCOJIFOTHOTO YCKOPEHUS TOUKH B CIIy4yae BPAIAaTeIbHOTO EPEHOCHOTO BUKEHMUSI
1 3 Cocrapnenne u HHTETprpoBanue MU epeHIINATBHBIX YPaBHEHUH IBIKEHHS )
Touku. OnpeseneHre NOCTOSHHBIX MHTETPUPOBAHUS 110 Ha4YaJIbHBIM YCIOBHIM
12 3 |Pemenue 3a1a4 Ha KOJIEOAHUS C YUETOM U O€3 ydeTa CONMPOTHBIICHUSI CPEIbI 2
13 3 [Iprmepsl MPHMEHEH 00X TEOpeM JMHAMUKH K MCCIIEI0BAaHUIO ABMXKEHUS )
MaTepuaIbHON TOUKH
[ IprMepbl IPUMEHEHUs TEOPEMBI O ABMKEHUU LIEHTPa Macc U TEOPEMBI 00
14 3 |M3MEHEeHUU KOJIMYECTBA JABMKEHUS K UCCIEOBAHUIO IBUKEHUSI MEXaHUUECKOM 2
CHUCTEMBI
[IprMepbl NpUMEHEHHs TeoOpeMbl 00 U3MEHEHNH KHHETHYECKOI0 MOMEHTA U
15 3 |teopembl 00 U3BMEHEHUU KHHETUUECKON 3HEPTUU K UCCIIEIOBAHUIO IBUYKEHUS 4
MEXaHHUUYECKON CHCTEMBI
[IpuMepbl cocTaBlieHUs] U UHTErpUPOBaHUA AU PepeHInanbHbIX ypaBHEHUH
16 3 |mocTynarenapbHOro, BpallaTeIbHOTO U IUIOCKONAapasuIeIbHOTO ABM)KEHNUS TBEpIOro | 2
Tena
17 3 |[Ipumenenue npunuuna J{amambepa K onpeaeneHno JMHAMUYECKUX pPeaKIiii 2
18 3 [Ipumenenne [IBII x nccnenoBaHuio paBHOBECHS IPOU3BOIBHON MEXaHUYECKON >
cucTeMbl. Meton onpeeneHus peakuuii ceszen ¢ nomounsro [1BI1
19 3 [IpumeHeHne o0111ero ypaBHEHUS! TMHAMUKH K UCCIIEAOBAaHUIO IBH)KEHUS )
MEXaHUYECKOW CUCTEMBI C OJHON CTENEHbIO CBOOOIbI
20 3 [Ipumenenne ypaBHeHui Jlarpanxa 2-ro poja K UCCIIEOBaHUIO JBUKECHHUS 4
MEXaHHMUECKOW CHCTEMBI C IByMs CTENIEHSIMH CBOOO/IbI
5.3. JIaboparopHbie padoThI
He npenycmorpensl
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenne CPC
Crcoxk uteparypsl (¢ yKazaHueM Kon-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CeMecTp| BO
pecypc JacoB
Tapr, C. M. Kpatkuii kypc TeopeTHuecKoi
[loaroToBka K 3alUTe CEMECTPOBBIX )
pacyeTHO-rpaUIecKUX padOT U MOATOTOBKA MEXAHUKH : yUCOHNK JUI BTY308 / C M. 3 14
K sauety Tapr. - 20-e uzn., crepeotun. - M. : Beiciias
mkoia, 2010. - 416 c. : m.
COOpHHUK 3a/1aHU# [T KypCOBBIX PadOT 110
TEOPETUYECKON MEXaHUKe : yueOHoe
BhINONHEHUE CTYICHTAMH CEMECTPOBBIX nocobue IUVM TeXHquCKE/I X BY30B/ A. A.
A6nouckuii, C. C. Hopeiiko, C. A. 4 33,5
pacdyeTHO-rpaduIecKkux padboT
Bonbdcon, u np. ; mox oomr. pen. A. A.
AA6noHcKorO. - 17-€ u31., ctepeoTHr. - M. :
Kuopyc, 2010. - 392 c.
BblnoHEHNE CTyAEHTaMH CEMECTPOBBIX COOpHHUK 3a/1aHU# I KypCOBBIX PadoT 1O 3 39.75
)

acdyeTHO-Tpadudeckux padboT

TeopeTquCKOfI MCXaHHKC y‘IC6H06




nocobue 1751 TEXHHYECKUX By30B / A. A.
A6monckuii, C. C. Hopeiiko, C. A.
Bonbdcon, u np. ; mox oomr. pen. A. A.
S6moncKoro. - 17-¢ u3m., crepeotwrl. - M. :
Knopyc, 2010. - 392 c.

Tapr, C. M. Kpatkuii kypc TeopeTHuecKoi
MEXaHUKH : yueOHUK a1 BTy30B / C. M.
Tapr. - 20-e u3z., crepeorur. - M. : Beicias
mkoia, 2010. - 416 c. : u.

[TonroToBKa K 3aIIUTe CEMECTPOBBIX
pacueTHO-rpaduuecKkux padoT U MOATOTOBKA
K SK3aMEHY

6. @oH/1 OLIEHOYHBIX CPEICTB ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOGHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

Ha3zBanue -

Ne | Ce- Bun Makc. THIBA-

KOHTpoJIbHOTO (Bec [Topsimok HauuCIeHUs 6AIITIOB

KM|mecTp| KoHTpo:st Oain eTcs B
MEpOIPUSITHS A

JlomanHsst paboTa BBITTOIHSIETCS TI0
BapUaHTaM, COIEPKUT 6 MPAKTUUECKUX
3agad. Kaxknas 3amada oneHuBaeTcs ot 0
110 3 6aJTOB cieyomuM oopazom: 3
Oayia — 3a7a4a pelIeHa MpaBUiIbHO, BEPHO
BBEIOpAH METOJI PEIICHUS 3a]]a49H, 3aITHiCh
peleHus ocie0BaTeIbHAsT 1
MaTeMaTH4YeCKHU IPaMOTHasI, pEIICHUE
TTOBEJICHO JI0 OTBETA; 2 Oaylia — B pelIeHUN
conepxarcsi 1-3 ommOKu, He TTOBITUSBIITUE
0,2| 18 |cymiecTBeHHO Ha X0 PELICHUS, UIH 3aueT
pelieHue He JI0BEJICHO /10 OTBETa, HO MPHU
YTOM U3I0KeHO He MeHee 70% MoIHOTo
pemenust; 1 6amn — B perieHuu
comepkarcsi 1-3 ommoOKu, CymecTBEHHO
MMOBJIUSBIINE HA XOJI PEIICHHUS, TN
peleHue He JT0BEICHO JI0 OTBETa, HO TIPH
STOM HM3JI03KeHO He MeHee 50% moiHoro
pemeHus ;0 6anI0B — HEBEPHO BhIOpaH
METO]1 PEIICHUS WJIH U3JI0KEHO MEHEe
20% MOTHOTO pelIeHUsI.

Texymui JlomanHsst
KOHTPOJIb pabora

10 6aI0B — MOTy4YEHBI IPABUIIHHBIC
otBeThl Ha 10 Bompocos. 9 6aisioB —
[OJTy4€HbI IPaBUIIbHBIE OTBETHI Ha 9
BOIIPOCOB. 8 0aJIIOB — IMOJTyYEHBI
Texymui Teer "Cratnxa” |0,1| 10 MpaBWIbHBIE OTBETHI HA 8 BOMPOCOB. 7
KOHTPOJIb 0aJI0B — TOJIy4€HBI IPABUIIBHBIE OTBETHI
Ha 7 BOMPOCOB. 6 0AJIOB — OTyYCHBI
[IpaBWJIbHBIE OTBETHI HA 6 BONPOCOB. 5
0aJIJI0B — MOTy4YeHbI PABUIILHBIE OTBETHI
Ha 5 Bompocos. 4 6ayia — MoJy4YeHbl

3a4CT




[IpaBWJIbHBIE OTBETHI Ha 4 Bompoca. 3
0asia — MOTy4YeHbl IPABUJIbHBIE OTBETHI HA|
3 Bompoca. 2 6aia — MoayyeHbl
MpaBUJILHBIC OTBETHI Ha 2 Bompoca. 1 6amn
— IOJTy4€HBI IIPAaBUIIbHBIE OTBETHI |
Borpoc. 0 6ayoB — 3a7jaHUE HE
BBITTOJIHEHO.

Texymumii
KOHTPOJIb

CamMocTosTenpHas
pabora "Craruka"

0,4

5 6amoB - PaboTa BbIOIHEHA
noJHOCThI0. OPopmileHa aKKypaTHO, B
COOTBETCTBUHM ¢ TpeboBaHusIMU. Het
OLIMOOK B JIOTUYECKUX PACCYXKACHUSIX.
CTyneHT nmokasas MOJHbIH 00beM 3HaHHH,
YMEHUI B OCBOCHHH MTPOMUICHHBIX TEM U
pUMEHEHHE X Ha MPAKTUKE

4 Oasuta - PaGoTa BbIMIOTHEHA MOTHOCTHIO.
B03M0XHO HalmMune OIHOM HETOUHOCTH
WIIA OTIMCKH, HE SBIISTFOIIIUXCS CIIEICTBUEM
HE3HAHUSI WIM HEMOHUMAaHUs y4eOHOTro
MaTepuaa.

3 6ama - PaGoTa BBINOJIHEHA TOIHOCTHIO,
HO 000CHOBaHMI! 11ar0B peLIeHUs
HeocTaroyHo. JlomyieHa oqHa omumoka
VI IBa-TPU HEI0UYETA.

2 Gaya - Jlomyiens! 60see 0aHOM
OLIMOKYU WK OoJiee IBYX-TpeX HEA0UETOB
1 Gann - PaGota BhITIONTHEHA HE
[OJTHOCTHIO. J{omyIieHs! rpyOble OIINOKY.
PaboTa BBINIONIHEHA HE CAaMOCTOSTENIBHO.
0 6amnnoB - Pabora He caHa

3a4CT

Texymumii
KOHTPOJIb

IIceMeHHbBIN
onpoc "Craruka"

10

10 6an10B — MOMy4YeHb! IPaBUIIbHBIE
orBeThl Ha 95...100 % Bompocos. 9
0aJIJI0B — MOTy4YEeHbI IPABUIIbHBIE OTBETHI
Ha 85...94 % Bompocos. § 6aIoB —
[OJTy4€HBbI NTpaBUJIbHbIE OTBETHI Ha 70...84
% BOIIPOCOB. 7 GaJIJIOB — MOTYYEHbI
rpaBuiibHbIE OTBETHI 60...69 % Bonpocos.
6 6ayII0B — NOTY4EHBI IPABUIIbHbIE
otBeThI 50...59 % Bompocos. 5 6aioB —
[10JIy4€HBI ITpaBUIbHBIE OTBETHI Ha 40...49
% BOMpPOCOB. 4 0ajuia — MOJIy4EeHbI
rpaBuiIbHbIE OTBETHI Ha 30...39 %
BOIPOCOB. 3 0asu1a — MOJIy4eHbI
paBUIbHbIE OTBETHI Ha 20...29 %
BOIPOCOB. 2 0asu1a — MOJIy4eHbl
rpaBuIbHbIE OTBETHI 11...19 % Bompocos.
1 Gan — nosry4eHbl paBUIIbHBIE OTBETHI
3...10 % Bompocos. 0 6annoB — 3a7aHKe
HE BBITTOJIHEHO.

3a4CT

Texymuit
KOHTPOJIb

Pabora Ha
3AHATUAX

0,3

3 Oamna - AkTuBHOE yyactue Ha 85...100
% 3aHATHI.

2 Oasta - AktuBHOE ydactue Ha 50...84 %
3aHATHUI.

1 6ann - AktuBHOE yyactue Ha 1...49 %
3aHATHI.

0 6amnoB - CTyAeHT He IpUHUMAJ y4acTHe
B 3aHATHSIX.

3a4CT




bonyc

YuyacTtue B
MPEAMETHBIX
OJIUMITHAZIAX

CryneHT npeacTapisieT KON
TTOKYMEHTOB, TOATBEPKIAIOIINE TOOETY
WIH y9acTHE B TIPEIMETHBIX OJIMMITHAIaX
[0 TeMaM JUCIUITIINHBI

MakcuMaTbHO BO3MOXHAS BEIIMYMHA
6onyc-peiitunra +15% s
MeXTyHapoaHbix, + 10 ansa Poccuiickux, +
S 1719 By30BCKMX MEPONPUSITUH.

3a4CT

IIpome-
JKyTOUHAast
aTTecTanus

3auer

10

[Ipu ycioBUH BBIMOJIHEHUS BCEX
MEPOIPUATHI TEKYIIETO KOHTPOJIS U
noctmwkeHnn 60 % peiTuara
oOy4aroluiics moaydaer 3auerT.

[Ipu >kesTaHuK MOBBICUTH PEUTHHT 3a KypC
00y4aroluiics Ha OYHOM 3aueTe YCTHO
OTIpaIIuBaeTcs Mo OUIeTy,
c(opMHPOBaHHOMY U3 BOIIPOCOB,
BBIHOCHMBIX Ha 3a4eT. buier comepkut
J[Ba BOIIPOCA.

[IpaBUIIBHBIN OTBET HA BOIIPOC,
YBEPEHHOE, IPAMOTHOE U3JI0KECHHUE,
[IPUBENICHBI MTOSICHSIOIINE PUCYHKH,
CXEeMBbI, TUarpaMMBbl U T.II. TpapUUeCcKuil 1
MaTeMaTH4eCKUI MOSICHAIOIIUNA MaTeprall,
COOTBETCTBYET 5 Oaiiam.

[IpaBHUIIBHBIN OTBET, HEYBEPEHHOE
W3JI0KEHHE, TPUBEIEH YACTUYHO
MOSICHAIOININ TpadudecKuil u
MaTeMaTh4yecKuil Marepuan — 4 6aia.
UacTU4HO ITpaBUIIBHBIN OTBET, IPUBEACH
HEOOX0MMBIH rpaduueckuii u
MaTeMaTH4eCKUI MOSICHAIONIUN MaTeprall
qacTU4HO — 3 Oasuia. YacTuuHO
[MPaBUJIBHBIN OTBET HA BOIIPOC,
HEYBEPEHHOE U3JI0KEHHUE, OTCYTCTBUE
MMOSICHSFOILIETO MaTepHaIa COOTBETCTBYET 2
Oariam.

He npaBuibHBIN OTBET, MUHUMAJIBHOE
KOJIMYECTBO MOSACHAIOIIEr0 Marepraa — 1
Oa.

OTBeT HE paBWIbHBIH, HET NOSCHSIOLIETO
Matepuaia — 0 6ayos.

3a4CT

Texymumii
KOHTPOJIb

Jlomarnssst
paborta

0,2

18

JlomarrHsist paboTa BBITOIHSETCS T10
BapHaHTaM, COJEPKUT 6 MPAKTHUECKUX
3agad. Kaxnas 3agaqa onenuBaercs ot 0
10 3 6ayUIoB cleayomuM oopazom: 3
Oasa — 3a7ja4a perieHa npaBuIbHO, BEPHO
BBIOpAH METOJI PEIICHUs 3a]]a4H, 3aIHCh
pEIICHUS TTOCIIeIOBATEIbHAS U
MaTeMaTH4YeCKU TPaMOTHAs, pelIeHHe
JTOBEJICHO JI0 OTBETA; 2 6aylia — B pelieHnun
comepxarcsi 1-3 omuOKu, He TOBIHUSBIIUE
CYIIECTBEHHO Ha XOJ| PEIICHHUS, WITH
pElIeHre He TIOBEICHO /10 OTBETA, HO MpHU
PTOM H3JIOKEHO He MeHee 70% MoIHOoTOo
pemienus; 1 6amn — B perieHnu

copepxarcsi 1-3 omubOKu, CylecTBEHHO

OK3aMCH|




IIOBJIMABIINC HA XOA PCIICHUA, NI
pelIeHre He I0BEICHO /10 OTBETA, HO MpHU
STOM H3JIOKEHO He MeHee 50% MoaHOoro
pemenus ;0 6anI0B — HEBEpHO BhIOpaH
MCTOJ PCHICHUS WA U3JI0KCHO MCHEC
20% MOTHOTO peneHusl.

Texymuit
KOHTPOJIb

Tect
"Kuuemaruka"

0,1

10

10 6an10B — MOMy4YeHb! NPaBUIbHBIE
otBeThl Ha 10 Bompocos. 9 6ayioB —
MOJTYYCHBI IPABIIIbHBIC OTBETHI HA 9
BOIPOCOB. § 0aJJIOB — MMOJTyUEHBI
[MPaBUJIBHBIE OTBETHI HA 8 BOIIPOCOB. 7
0aJUI0B — TOJIy4€HBI IPABUIIbHBIE OTBETHI
Ha 7 BOIPOCOB. 6 0AJJIOB — MOJIY4YEHbI
[IpaBHJIbHBIE OTBETHI HA 6 BOIPOCOB. 5
0aJIJI0B — MOTy4YEeHbI IPABUIIbHBIE OTBETHI
Ha 5 BoIpocoB. 4 6aiia — MoayyeHbl
[TpaBUJIbHBIE OTBETHI Ha 4 Bompoca. 3
0asuia — OJTy4YeHbI IPABUIbHBIE OTBETHI HA
3 Bompoca. 2 6ana — MoJy4eHsbl
[paBUJIbHBIE OTBETHI Ha 2 Borpoca. 1 6amn
— ITOJTyYeHBI TIPABMIIBHBIC OTBETHI |
Borpoc. 0 6aioB — 3ajaHKe He
BBITIOJTHEHO.

DK3aMCH

10

Texymmii
KOHTPOJIb

CamMocTosTeabpHas
pabota
"Knnemaruka"

0,4

5 GanoB - PaboTa BeIOIHEHA
monHOCThI0. OopmileHa aKKypaTHO, B
COOTBETCTBUM ¢ TpeboBaHusIMU. Het
OIMOOK B TIOTUYECKUX PACCYXKIACHUSIX.
CryneHT nmoka3ajl oJHbIN 00beM 3HAHUH,
YMEHHI B OCBOCHHH MTPOUCHHBIX TEM U
MPUMCHECHHUE WX Ha TIPAKTHKE

4 Gama - Pabora BhIIOJIHEHA OJIHOCTBIO.
Bo3MmoxHO Hajgndne OgHO HETOYHOCTH
WJIA OITMCKU, HE SBIISIIOIINUXCS CICACTBHEM
HE3HAHUS WM HETIOHMMAHHS YIeOHOTO
MaTepuana.

3 Gasa - PaboTta BBINOJIHEHA ITOJTHOCTHIO,
HO 00OCHOBaHMI! 11aTOB peLICHUS
HeI0CTaToYHO. JomyIeHa ofHa ommoKa
WM IBA-TPU HEOUeTA.

2 6anna - JlonmyiieHsr 6o1ee oqHOM
OIIMOKYU UK O0Jiee IBYX-TPEX HEA0UYETOB
1 6ann - Pabora BEITIOJIHEHA HE
MOTHOCTHIO. J{omyIeHbI TpyOble OIINOKY.
Pa0bora BeINOJIHEHA HE CAMOCTOSATENBHO.

0 6ayutoB - Pabora He crana

OK3aMCH|

11

Texymmii
KOHTPOJIb

ITuceMeHHbIN
onpoc
"Kunemaruka"

0,3

10

10 6aI0B — MOTy4YEHBI IPABUIIHHBIC
otBeThl Ha 95...100 % Bompocos. 9
0aJJIOB — MOTy4YeHbI PABUIBHBIE OTBETHI
Ha 85...94 % BompocoB. § 6AIIOB —
[MOJTy4€HBI NpaBUiIbHBIE OTBETHI Ha 70...84
% BOMPOCOB. 7 0AJIIOB — MOJIy4YEHbI
rpaBuibHbIE OTBETHI 60...69 % BONpOCOB.
6 6aJyI0B — OJTyUYEHBI IPABUIIbHBIE
otBeThI 50...59 % BompocoB. 5 6anoB —
[10JTy4€HBI ITpaBUIIbHbBIE OTBETHI Ha 40...49

OK3aMCH|

% BOMPOCOB. 4 Oajia — MOJy4YEHbI




npaBuiibHbIE 0TBETHI Ha 30...39 %
BOITPOCOB. 3 OaJiia — IMOTYYEHBI
paBwiIbHbIE OTBETHI Ha 20...29 %
BOITPOCOB. 2 OaJijia — IMOTYYEHBI
paBuibHbIE OTBETHI 11...19 % Bompocos.
1 6amn — momy4YeHsl MPaBUIIBHBIE OTBETHI
3...10 % Bompocos. 0 6aynoB — 3a7aHKe
HE BBINTOJIHEHO.

12

Texymuit
KOHTPOJIb

Tect "lunamuka"

0,2

10

10 6an10B — MOMy4YeHb! NPaBUIIbLHBIE
otBeThl Ha 10 Bormpocos. 9 6ayioB —
MOJTYYCHBI IPABIIILHBIC OTBETHI HA 9
BOIPOCOB. 8 0aJIIOB — MMOJTyUEHBI
[MPaBUJIBHBIE OTBETHI HA 8 BOIIPOCOB. 7
0aJUI0B — MOJIy4€HBI IPABUIIbHbBIE OTBETHI
Ha 7 BOIPOCOB. 6 0AJJIOB — MOJIy4YEHbI
[IpaBUJIbHBIE OTBETHI HA 6 BOIPOCOB. 5
0aJIJI0B — MOTy4YEeHbI IPABUIIbHBIE OTBETHI
Ha 5 BOIpocoB. 4 6aiia — MoayyeHbl
[TpaBUJIbHBIE OTBETHI Ha 4 Bompoca. 3
0asuia — NOJTy4YeHbI IPABUIbHBIE OTBETHI HA
3 Bompoca. 2 6ana — MoJy4eHsbl
paBUJIbHBIE OTBETHI Ha 2 Borpoca. 1 6amn
— ITOJTy4YeHBI TIPABMIIBHBIC OTBETHI |
Borpoc. 0 6aioB — 3ajaHKe He
BBHITIOJTHEHO.

ODK3aMCH

13

Texymmii
KOHTPOJIb

CaMocTosTeNbHAas
pabota
" lunamuka"

0,4

5 GanoB - PaboTa BeIOIHEHA
nonHOCThI0. OopMileHa aKKypaTHO, B
COOTBETCTBUM ¢ TpeboBaHusiMuU. Het
OIMOOK B TIOTUYECKUX PACCYNKIACHUSIX.
CryneHT nmoka3ajl oJHbIN 00beM 3HAHUH,
YMEHHI B OCBOCHHH MTPONUJICHHBIX TEM U
MIPUMCHECHHE UX Ha TIPAKTHKE

4 Gama - Pabora BhIIOJIHEHA OJHOCTBIO.
Bo3MmoxHO Hajgnmdne OgHO HETOYHOCTH
WJIA OITMCKU, HE SBIISIFOIINUXCS CICACTBHEM
HE3HAHWS WM HETTOHUMAaHHS YIeOHOTO
MaTepuana.

3 Gasa - PaboTta BBINOJIHEHA ITOJTHOCTHIO,
HO 00OCHOBaHUII 1IaTOB peLICHUS
He0CcTaToYHO. JlomyIeHa ofHa ommoKa
WM IBA-TPU HEOUeTa.

2 6anna - JlonmymieHs! 6o1ee oqHoM
OIIMOKYU UK OoJiee IBYX-TPEX HEA0UYETOB
1 6ann - Pabora BEITIOJIHEHA HE
MOTHOCTHIO. J{omyIieHbI TpyOble OIINOKY.
Pa0bora BeINOJIHEHA HE CAMOCTOSATENBHO.

0 6ayutoB - Pabora He crana

OK3aMCH|
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Texymui
KOHTPOJIb

II1ceMeHHbBI
onpoc
"Tunamuka"

0,3

10

10 6aI0B — MOTy4YEHBI IPABUIIHHBIC
otBeThl Ha 95...100 % Bompocos. 9
0aJJIOB — MOTy4YeHbI MPABUIBHBIE OTBETHI
Ha 85...94 % BompocoB. § 6AIIOB —
[MOJTy4€HBI NpaBUiIbHBIE OTBETHI Ha 70...84
% BOMPOCOB. 7 0AJIIOB — MOJIy4YEHbI
rpaBuibHbIE OTBETHI 60...69 % BOmpOCOB.
6 6ayI0B — OJTyYEHBI IPABUIIbHBIE

OK3aMCH

otBeThI 50...59 % BompocoB. 5 6ayoB —




[10JTy4€HBI ITpaBUIIbHBIE OTBETHI Ha 40...49
% BOTpOCOB. 4 Oajia — MOJy4eHbI
npaBuibHbIE OTBETHI Ha 30...39 %
BOITPOCOB. 3 OaJijia — IMOTYYEHBI
paBuIbHbIE OTBETHI Ha 20...29 %
BOITPOCOB. 2 OaJijia — IMOTYYEHBI
paBuibHbIE OTBETHI 11...19 % Bompocos.
1 6amn — moy4YeHsl MPaBUIIBHBIE OTBETHI
3...10 % Bompocos. 0 6aynoB — 3a7aHKe
HE BBINTOJIHEHO.

15

Texymui
KOHTPOJIb

PaGora Ha
3AHATUAX

0,3

3 Gamna - AkTuBHOE ydactue Ha 85...100
% 3aHATHIL.

2 Oasta - AktuBHOE ydactue Ha 50...84 %
3aHATHIA.

1 Gann - AktuBHOE yuyactue Ha 1...49 %
3aHATHI.

0 6amnoB - CTyAeHT He IpUHUMAJ yyacThe
B 3aHATHSIX.

OK3aMCH

16

bonyc

Yyactue B
Hp CAMCTHBIX
OJIAMIIAAAaX

CTyneHT npeacTaBisieT KOIUU
TOKyMEHTOB, MOITBEPIKAAIONINE TT0OeTy
WIM y4acTHe B IPEIMETHBIX OJIMMITHAaX
[0 TeMaM JUCIUTUTHHBI

MakcuManbHO BO3MOXHAs BEIMYMHA
oonyc-peiitunra +15% s
MeXayHapoaHbix, + 10 nna Poccuniickux, +
S 11 By30BCKHX MEPOIIPUSATHH.

OK3aMCH|
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[Tpome-
KYTOUHAS
arTecTanus

DK3aMeH

10

[Ipu >KesTaHuK MMOBBICUTH PEUTHUHT 3a KypC
oOyyaronuiicss Ha O4HOM 3a4eTe YCTHO
OTIpAIIBAETCS IO OUIIETY,
c(hOpMHUPOBaHHOMY U3 BOTIPOCOB,
BHIHOCHUMBIX Ha 3a4eT. buser comepxut
nBa Bonpoca. [IpaBuiibHBIN OTBET HA
BOIIPOC, YBEPEHHOE, TPAMOTHOE
M3JI0)KEHHE, IPUBEICHBI MOSICHAOIINE
PUCYHKH, CXEMBI, TMarpaMMBbI H T.II.
rpagu4IeCcKuii 1 MaTeMaTHIeCKHIA
MOSICHSIFOIIUNA MaTepua, COOTBETCTBYET 5
Oamnam.

[IpaBUIIBHBIN OTBET, HEYBEPEHHOE
W3JI0)KEHHE, PUBEIEH YACTUUHO
MOSICHSIOMINN TpaQuIeCcKuil 1
MaTeMaTHYeCKUi MaTtepuan — 4 6asa.
HacTUYHO MTPaBUIbHBIN OTBET, IPUBEICH
HEOOXOIMMBINA IPapUICCKUIN 1
MaTeMaTH4YeCKUI NOSICHAIOIIMN MaTeprall
qacTUyHO — 3 Oana. YacTuaHo
[IPaBUJIBHBIN OTBET HA BOIIPOC,
HEYBEPEHHOE U3JI0KEHHUE, OTCYTCTBUE
MOSICHSIIOIIIETO MaTepHraia COOTBETCTBYET 2
Oanmnam.

He npaBunbHbBINA OTBET, MUHUMAJIBHOE
KOJINYECTBO MOSICHAIOIIEro MaTepuana — |
Oam.

OTBeT HE MPaBUJIbHBIN, HET MOSICHAIOIIETO

Matepuaia — 0 6ayos.

OK3aMCH|




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOYHOMN
aTTeCTAlluN

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBaHUs

3a4cT

Ha 3aueTe npoucxonut oreHuBaHne y4eOHON ACSTEIHHOCTH
oOyuarouxcs. PeTHHT 00yuarommerocs no AUCLUILINHE
OIpeesieTCs TOIABKO MO pe3yibraTaM TeKylero KouTposs. [Tpu
YCIJIOBUU BBIIIOJIHEHUS BCEX MEPOIPHUATHM TEKYIIET0 KOHTPOJISA U
noctwkeHun 60 % peiiTuHra oOyyaroniuiics nony4daer 3adet. [Tpu
’KEJTaHUM TIOBBICUThH PEUTHHT 3a Kypc 00ydaromuiicst Ha O4HOM
3a4eTe yCTHO OIpalIuBaeTcs 1o Ouiery, copMHUpPOBaAaHHOMY U3
BOIIPOCOB, BHIHOCUMBIX Ha 3a4eT. buiier copep kUt aBa Bompoca.
[IpaBunbHBII OTBET Ha BOIIPOC COOTBETCTBYET 5 Oaam.
HenpaBuiibHbIi OTBET Ha BONIPOC cOOTBETCTBYET () OaoB.
MaxkcumanbHOoe KoiaudecTBo 6aymios — 10.

B cooTBeTCTBUH C
. 2.5, 2.6
[Tonoxeuus

9K3aMCH

Ha sKx3aMeHe npoucXoauT olleHUBaHUE y4eOHOM NeSTEIbHOCTI
oOyuaronuxcs. PeiiTunr oOyyaromerocs 1no JUCHUILIMHE
OIIpeIeNIAETCS TOJIBKO IO Pe3ylbTaTaM TeKyllero konrpois. [lpu
YCIJIOBUH BBIIIOJIHEHUS BCEX MEPOIPHUATUI TEKYIIETr0 KOHTPOJISA U
noctxenuu 60 -100 % peliTunra oOyuaronuiics nony4aer
COOTBETCTBYIOILLYIO PEUTHUHIOBYIO OLICHKY. [Ipu xenanuun
MOBBICUTBH PEUTHUHT 3a KypC 00y4aroIuiicss HA OYHOM K3aMEHE
YCTHO ONpaIluBaeTcs 1no Omiety, cpopMUpOBaHHOMY U3 BOIIPOCOB,
BBIHOCHMBIX Ha 3K3aMeH. buier conepkuT 1Ba Bompoca.
[IpaBuBbHBII OTBET HA BOIPOC COOTBETCTBYET 5 OauiaM.
HenpaBuiibHbIN OTBET Ha BONIPOC COOTBETCTBYET () OaioB.
MaxkcumasbHoe kosmdecTBo 0amios — 10.

B cooTBeTCTBHU C
. 2.5, 2.6
[lonoxxenus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynbrarsl 00yueHus 10

11]12{13]|14{15|16{17

OIIK-3

3HACT: OCHOBHBIC IIOHATHS U OIpeaciiCHus,
AKCUOMBI, TCOPEMbI U 3aKOHbI MCXAaHUKH, 001aCTh HX n
IMPUMCHCHUA AJ11 OCHOBHBIX ITPUMCHSACMBIX IIPU
N3YyUCHUUN MCXAaHUKU MO,Z[CJ'ICfI.

OIIK-3

'YMeeT: BEITIOJIHATh PacUYC€Thbl COCTOAHUA paBHOBECHUSA
TBCPAbIX TCII U KOHCprKL[I/Iﬁ, KHHEMAaTHYCCKUX
[napaMETpoOB AJId PA3JIMYHBIX CJIIYy4acB JBUKCHUS,
AUHAMHUYCCKHUEC PACUCTBI AJIA MaTepHaanoﬁ TOYKHU,
a0COIIOTHO TBEPAOro Teia, MEXaHHYECKOM CHCTEMEL.

OIIK-3

HMeeT mpakTU4eCKUI OMBIT: CAMOCTOATEIHLHOM
pa0boThI B 00JIACTH pellIeHHsI MH)XEHEPHBIX 3a/1a4 Ha
OCHOBE IPUMEHEHHS 3aKOHOB MEXaHHKH.

+
_.|_

OIIK-4

3HAET: OCHOBHBIC IIOHATHS U OIpCaciICHUA,
AKCHUOMBI, TCOPEMBI U 3aKOHBI MCXaHUKH, 001acTh UX
IMPUMCHCHUA OJ11 OCHOBHBIX ITPUMCHSACMBIX IIPU

W3y4YEHUU MEXAHUKU MOJIEJIEH; OCHOBHBIE THIIOTE3bI
U OIIpe/IeJICHHs] COPOTUBIICHUSI MAaT€pPUAIOB; BUIbI
Harpy>KeHUsI.

YMeeT: BBIIOJIIHATH PACYEThI COCTOSIHUS PABHOBECHUS
TBEPABIX TEN U KOHCTPYKLUH, OPUEHTUPOBATHCS B
BbIOOpE pACUETHBIX CXEM NIEMEHTOB KOHCTPYKLUH;

OIIK-4

HH




BBITIOJIHATE PACUYCTHI HA TPOYHOCTD, KECTKOCTh U
YCTONYUBOCTb.

lMeeT MpakTUYECKUI OMBIT: CAMOCTOSTEIBHON
pa0boThI B 00JIACTH pelIeHHsI MHXXEHEPHBIX 3a/1a4 Ha
OCHOBE IPUMEHEHUS 3aKOHOB MEXaHUKH, pacyeTa
JIEMEHTOB KOHCTPYKLUH IIPU IIPOCTHIX U CIOKHBIX
BHJIaX Harpy>KE€HHUs, CAaMOCTOSTENIBHOTO MTOJIb30BaHUS
y4aeOHOM U CIIPaBOYHOM JIUTEPATYPOA.

OIIK-4

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCcKOEe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs TumMepamypa:
1. Huxkutun H.H. Kypc Teopetnueckoit mexanuku. M., BIII, 1990
2.  beprsaes B./l. Teopernueckas Mmexanuka Ha 6aze MathCad.
[Mpaktukym. C-I1., «bXB-Iletepoypr», 2005

6) dononHumenvHas iumepamypa:

1. Tapr, C. M. KpaTkuii Kypc TEOPETHUECCKON MEXAHHUKH : YUCOHUK JIJISt
BTy30B / C. M. Tapr. - 20-e uzn., crepeorur. - M. : Beicmias mkona, 2010. - 416 c. :
WIIL.

2. S6nouckuii A.A. Kypc TeopeTnyeckoil MEXaHUKH : y4eOHHK / A.A.
SAb6nonckuit, B.M. Hukudoposa. — 15-e uzn., crep. — M. : KHOPVYC, 2010. — 608 c.

3. COopHUK 3aaHul AJ11 KYpCOBBIX pabOT MO TEOPETUYECKON MEXAHUKE :
ydeOHoe nmocobue i TexHuueckux By30B / A. A. S6nounckuii, C. C. Hopeiixo, C.
A. Bonbdcon, u nip. ; mox o6m1. pea. A. A. S6noHckoro. - 17-e u3a., crepeoTHil. -
M. : KHopyc, 2010. - 392 c.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) MmemoouuecKkue yKasaHus 0s Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Teopernueckas mexaHuka. MeToqudeckre yka3aHusl 1 KOHTPOJIbHBIE
3aganus noa penakiueit npod. C.M. Tapra M, BIII, 1983r

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Bz peeypea s | bubnmorpaduyeckoe onrcanme
JIUTEPATYpPhI AJIEKTPOHHOMN
dbopme
1. byrenun, H.B. Kypc TeopeTnueckoil MEXaHHKHU.
DIEeKTPOHHO- .
OcHOBHAs 66O HAs [Onexrponnsiii pecypc] / H.B. bByrenun, .J1. Jlynu, JI.P.
1 TeDATYDA cHCTeMa MepkuH. — DnektpoH. nan. — CII6. : Jlans, 2009. — 736 c.
patyp — Pexxum noctyna: https://e.lanbook.com/book/29 — 3ar. ¢
u3narenscTBa JlaHb
DKpaHa.
2 |OcHoBHast JJIEKTPOHHO- 2. lnesckuii, B.A. Teopetnueckasi MexaHuKa. [ D1eKTpOHHBIN




MTeparypa OoubmuoTeuHas pecypc] — Dnexrpon. gan. — CIIO. : Jlanp, 2016. — 336 c. —
cucreMa Pexxum noctyma: https://e.lanbook.com/book/71745 — 3arm. ¢
u3naresnbeTBa JlaHp PKpaHa.

DJIEKTPOHHO- 3. dpoxoxun, B.B. COopHUK 3agaHMii IO TEOPETUUECKOM

OcHOBHas OnbIMoTeUHAs MexaHuke. CtaTtuka. [INeKTpOHHBIN pecypc| — DIeKTpoH.

UTEpaTypa cucTeMa nan. — CII0. : Jlanb, 2012. — 224 ¢. — PexxuM goctyna:
n3natenbcTBa JIans |https://e.lanbook.com/book/3549 — 3armn. ¢ skpaHa.
JJEKTPOHHO- 4. dpoxokuH, B.B. COopHuK 3a1aHuil IO TEOPETHUECKOI

OcHoBHas OoubnroTeyHas MexaHuke. Kunemaruka. [ DneKTpOHHBIN pecypc] — DIEeKTPOH.

nuTeparypa cuctema naH. — CIIO. : Jlanp, 2012. — 192 c. — Pexum nocryna:
uznarenscTBa Jlans |https://e.lanbook.com/book/3547 — 3aru. ¢ sxpana.
DJIEKTPOHHO- 5. NpoxokuH, B.B. COOpHUK 3a/1aHMi 110 TEOPETUYECKON

OcHoBHas OubIMoTeUHAs MexaHuke. J[uHamuka. [ DIeKTpOHHBIN pecypc| — DIeKTpOoH.

nuTeparypa cucTtema nan. — CIIO. : Jlans, 2012. — 384 c. — Pexxum pocrtymna:
u3narenscTBa Jlans |https://e.lanbook.com/book/3548 — 3ari. ¢ 3xpana.

6. bate, M.1. TeopeTnueckas MexaHuKa B IpUMepax u
DJIEKTPOHHO- . .

OCHOBHAS e 3agayax. Tom 1: Craruka u KWHEMaTHKa. [ DNEKTPOHHBIN

reparypa cHCTeMa pecypc] / M. Bars, ['1O. Ixanenumze, A.C. Kenp3on. —
snarensersa Jlans OnektpoH. nan. — CII6. : Jlans, 2013. — 672 ¢. — Pexum

noctyna: https://e.lanbook.com/book/4551 — 3aru. ¢ skpaHa.
7. bars, M.1. TeopeTnueckas MEXaHUKa B IIpUMeEpax U
DIIEKTPOHHO- . .

OcCHOBHAS e 3amavax. Tom 2: Jlunamuka. [DnexkTpoHHBINA pecype] / M..

teparypa CHCTEMa barb, [.10. J[>xanenunze, A.C. Kenb30H. — DNEKTpOH. AaH. —
snarensersa Jlans CIIO. : Jlans, 2013. — 640 c. — Pexum gocTyma:

https://e.lanbook.com/book/4552 — 3aru1. ¢ skpaHa.
DJIEKTPOHHO- 8. Memepckuii, .B. 3amaun no TeopeTH4eCKON MEXaHUKE.

JlonomHuTENbHAS [OUOTHOTEYHAS [DnexkTponHbIi pecypc| — Dnekrpon. gan. — CIIO. : Jlanp,

uTeparypa cucTeMa 2012. — 448 c. — Pexum pocryna:
u3natenbcTBa JIans |https://e.lanbook.com/book/2786
JJEKTPOHHO- 9. Kene, O.0. COOpHUK KOPOTKHX 3334 110 TEOPETUYECKOM

JlonoHUTENbHAS [OMOTHOTEYHAS MeXaHHUKe. [ DNeKTpOHHBIN pecypc] — DnektpoH. nan. — CII6.

nuTeparypa cuctema : Jlans, 2016. — 368 c. — Pexxum nocryna:

N34aTCJIbCTBA Jlanp

https://e.lanbook.com/book/71758

[lepedeHb UCTIONB3YEMOIO TPOTPAMMHOTO OOECIICUEHMS:

b NS

Microsoft-Windows(6eccpouHo)
Microsoft-Office(6eccpouno)
PTC-MathCAD(6eccpouno)

ASCON-Kommnac 3D(6eccpodno)

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX

Her

CIIPAaBOYHBIX CUCTCM!

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne Q1 CIUITHHbI

Bun 3anaTuit

Ne
ay/I.

OcHoBHOE 000pyI0BaHUE, CTEHBI, MAKEThI, KOMIIBIOTEpHAS TEXHUKA,
MpeayCTaHOBICHHOE MPOTpaMMHOE 00ecTiedeHre, UCTIONb3yeMOoe st

Pa3INYHBIX BUAOB 3aHATHHN

Jlexuun

(4) |kommbIOTEP

227 |YueOHble mapThl, JOCKa ayAUTOPHAs, JOCKA HHTEPAKTUBHASL, IPOEKTOD,




IIpakTnueckue
3aHATHSA U CEMUHAPbI

227
(4)

'Y4yeOHble apThl, 10CKa ayUTOPHAsL, JOCKa MHTEPaKTUBHAS, IPOEKTOP,
KOMIIBIOTEP




