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Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

Mporpammy oucuunnnHel paspaboTan(a)(n) LoOUeEHT, K.H. (poueHT) dapaees A.P. (Kadhenpa MexaHukum u
KOHCTpyunpoBaHus, ABToMmobunbHoe oToeneHune), ARFardeev@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-3 FOTOBHOCTbIO MPUMEHSTb CUCTEMY (PYHOAMEHTANbHBIX 3HAHUIA (MaTeMaTUYECKUX,

ECTECTBEHHOHAYYHbIX, UHXEHEPHbIX 1 SKOHOMUYECKNX) 0N UAEHTUMKALUN,
ChOPMYNMPOBAHNS W PELLEHNS TEXHUYECKMX N TEXHONOMMYECKNX Npobnem
aKCnayaTauuym TPaHCNOPTHO-TEXHONOMMYECKMX MALIWMH U KOMMIEKCOB

MK-2 FOTOBHOCTbIO K BbIMOMIHEHWIO 3/IEMEHTOB PaCHeTHO-MPOEKTUPOBOYHON paboTbl No
CO3[aHUI0 U MOOEPHN3ALMM CUCTEM U CPEACTB aKCNayaTauum TPaHCNOPTHbLIX U
TPaHCMOPTHO-TEXHONOMMYECKNX MaWWH 1 06opyaoBaHNS

MnK-22 FOTOBHOCTbIO M3y4aTb U aHANN3MPOBaTbh HEOBXOAMMYIO MHCPOPMALIMIO, TEXHUYECKME
naHHble, nokasartenu u peaynbtaTtbl paboTbl MO COBEPLIEHCTBOBAHUIO
TEXHONOMMYECKMX NPOLLECCOB KCMnyaTaLum, PEMOHTA U CEPBUCHOIO 06CnyXUBaHWs
TPaHCNOPTHbIX Y TPAHCMOPTHO-TEXHONOMMYECKMX MALLMH 1 060pYA0BaAHUS
Pa3NNYHOro Ha3HaYEeHNs, UX arperaTos, CUCTEM U 3/IEMEHTOB, NMPOBOANTb
HeobxoOMMble pacyeTbl, UCMOMb3ys COBPEMEHHbIE TEXHWYECKUE CPEACTBA

MK-3 CNOCOBHOCTBLIO paspabatbiBaTb TEXHUYECKYIO JOKYMEHTALMIO M METOAMYECKME
MaTepuanbl, NPennoXeHNs 1 MEPONPUSATUS MO OCYLWECTBEHWNIO TEXHONOMMYECKNX
NPOLLECCOB 3KCMNnyaTaumm, PEMOHTA 1 CEPBUCHOMO 0OCNYXMBaHNS TPAHCMOPTHBIX U
TPaHCMNOPTHO-TEXHONOMMYECKMX MaLWWH 1 060PYAOBaHMS PA3INYHOIO Ha3HAYEHNS,
X arperaToB, CUCTEM N NEMEHTOB

MK-5 BlafieHneM OCHOBaMmM MeTOOMKUN pa3paboTkm MPOEKTOB 1 NpOrpamM s 0Tpaciu,
NpoBeLeHMs He0OX0AMMbIX MEPOMPUATIIA, CBA3AHHBIX C 6e30nacHOw 1

9P EKTUBHOM aKCnnyaTaumei TPaHCNOPTHBIX U TPAHCMOPTHO-TEXHONOMNMYECKMX
MalyH 1 060PpYyAOBaHNSA PA3/IMHHOMO HA3HAYEHMS], UX arperaToB, CUCTEM U
9N1EMEHTOB, a TakXXe BbINOHEHNS paboT No cTaHAapTM3aUMN TEXHNYECKUX CPELCTB,
CVCTEM, NpoLeccoB, 060pyNoBaHUSI U MaTepPVasios, Mo PACCMOTPEHUIO 1 aHaNN3y
pasnMYHON TEXHUYECKON OOKYMEeHTaunm

BbInyckHUK, OCBOUBLWIWIA ONCLMMIINHY:
JlonxeH 3HaTb:

anIHLI,VIﬂbI nycnosus pa60Tb|, TUNoBble KOHCTPYKUWN N KOHCTPYKTUBHbIE COOTHOWEHUA SNeMeHTOB, TEXHONOInio
N3roToBneHmns n CéOpKVI, Tpe6OBaHVIﬂ K TOYHOCTU TUMNOBbIX OeTanen n C60p0'-IHbIX eaNHNL,

MeTOobl BbINONHEHUNA KNHEMATNYECKNX N TeOMEeTPUNYECKUX PaCHeTOB;

OCHOBbI BbiBOpa MaTepmanos 1 METOLOB VX YNPOYHEHNS, 3aNaCcoB NPOYHOCTM 1 AOMYCKAEMbIX HAMPSIXXEHWA Npw
pacuyeTe geTanei MawWvH B YCNOBUSIX CTATUYECKOrO U JUHAMMYECKOrO HarpyXeHUs;

METOAVMKY COCTaBNEHUSI PACYETHBIX CXEM U ONpedeneHnst AeiCTBYIOWMNX HAarpy3oK; (POPMy bl OPUEHTUPOBOYHbIX -
MPOEKTHBIX M YTOYHEHHBIX - MPOBEPOYHbIX PACYETOB HA MPOYHOCTb, M3HOCOCTOMKOCTb, XXECTKOCTb, TEMNOCTONKOCTb,
BMOPOYCTONYMBOCTD.

JonxeH ymeTtb:

AHannauposatb ycnosus paboTbl KOHKPETHbIX feTanel, y3nos 1 MawmnH n 060cHoBaTb OCHOBHbIE TPpeBoBaHNS,
KOTOPbIM OOMXHbI OHY OTBEYaTh;

BblOpaTh paunoHasbHbIi METOL pacyeTa KOHKPETHOW aetanu unm yana;
obocHoBaTb BbibOp MaTepuana onas To Unv NHoW aetanw;

BbIOpaTh ONTUMaNbHYO GOOPMY 1 cnocob KpenneHus netanu;
onpenennTb OCHOBHbIE pasMepbl getanu;

JlonxeH Bnanetb:
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Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

YMeHunem, ncxona us aHanmsa KOHKPETHbIX YCJ'IOBI/IVI akcnnyarauum MawmnHbl, (OOpMynnpoBaTb Tpe6OBaHI/I9,
npenbsBndeMble K oetansdam n MallHaM;

MeToLaMu pacyeTta getanen MawuH;

YMeHMeM BblbpaTtb ONTUMasnbHbIiA cnocob coeanHeHusl neTane;

YMEHVEM OLEHMBaTb LIeNnecoobpasHoCTb MPMMEHEHMS! TOro UM HOTo BOA MEXaHMYeCcKMX nepeaay ans 3agaHHbIX
KOHKPETHbIX YCNOBWUIA

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

CnocobHoCTb:

K KOHCTPYKTOPCKOW OesiTeNbHOCTU;

NMPVIMEHATb METOAbI rpado4ecKoro NpeacTaBneHns 06 bEKTOB SHEPreTNHECKOro MalMHOCTPOEHNS!, CXEM 1 CUCTEM.
[(OTOBHOCTb:

npencTaBnAaTb TEXHNYECKYO OOKYMEHTauUuMto B COOTBETCTBUM C Tpe6OBaHI/I$|MI/I €0WHON CUCTEMOM KOHCTPYKTOPCKOWA
OOKyMeHTauumn

2. MecTo aucuMNAUHbI B CTPYKTYpPe OCHOBHOW NpodbeccuoHanbHOU 06pa3oBaTe/ibHOM NPOorpaMmbl BbICLLEro
obpa3oBaHus

JanHas yyebHas ancumnnmHa BkoyeHa B pasgen "b1.6.15 OucumnnuHbl (Mogynn)" OCHOBHOM NPOGECCUOHANBHOW
obpasoBatenbHoli nporpammel 23.03.03 "Skcnnyataums TpaHCNOPTHO-TEXHOMNOMMYECKMX MaLUMH 1 KOMMNEKCOB
(ABTOMOBUNBHBIN cepBuc)" 1 oTHocUTCS K 6a3oBol (0blwenpodeccnoHanbHol) YacTu.

OcBauBaetca Ha 1, 2, 3kypcax B 1, 2, 3, 4, 5 cemecTpax.

3. O6beM AUCUMMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKkasaHMeM KosimyecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaM yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

Ob6was TpynoeMKOCTb ANCLMNANHBI CocTaBnseT 23 3a4eTHbix(ble) eanHuL(bl) Ha 828 yaca(os).

KoHTakTHas paboTa - 82 4yaca(oB), B TOM yuche nekuuu - 26 yaca(oB), NpakTMyeckne 3aHsTus - 38 yaca(os),
nabopatopHble paboTbl - 18 yaca(oB), KOHTPONb CaMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocrositensHas pabota - 715 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 31 yaca(os).

CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUMNNINHDBI: OTCYTCTBYET B 1 ceMecCTpe; 3a4eT BO 2 CeMeCTpe,; 9K3aMeH B 3
CeMeCTpe; 9K3aMeH B 4 CeMeCTpe,; 9K3aMeH B 5 ceMecTpe.

4. CopepXxaHue OUCLUMNNNHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemaTtM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOLBYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspensl pucuMnnnHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N Monyns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekumu 3aHATUSA paboTbl
Tema 1. BeegeHnwe. Mpeomet un
1_|Pasmensl aMCUNNANHYI, X 3a8a4M. 1 > 0 0 50
" |CnoxHoe OBUXeHWE TOYKN, TBEPAOrOo
Tena.
5 Tema 2. lnockoe oBuxeHne 1 5 0 0 10
TBEPLOro Tena.
Tema 3. BpauleHve TBepaoro tena
3. [BOKPYT HEMOABIXHOI TOHKM, > > > 0 4
CBoboHOe OBMXEeHWe TBepAoro
Tena
Tema 4. OCHOBHbIE MOHATUSA 1
4. [akcuombl cTaTkn. Teopust MOMEHTOB 2 0 4 0 10
n nap cun.
Tema 5. PaBHoBecue abCcontoTHO
TB ro tena. PaBHosecune 1
5. [TBepAoro Tena. PasHosecue Tena 5 0 6 0 4
npw Hann4nm Tpexns. LieHTp
napannenbHbIX Cun
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Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

Crpannua 5 n3 36.

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumunivHbl / MX TPYAO0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekunm 3aHATUA paboTbl
Tema 6. BBeneHve B ONHaMUKY.
3aKoHbl MexaHukn. 3agadn
6. |[anHamukn. JuHammka HecBobooHOM 3 2 2 0 17
TOYKW, OMHAMNKA OTHOCUTENbHOIO
OBUXEHNS TOYKW.
Tema 7. KonebatenbHoe OBmxeHne
7. |to4kun. Cuctema matepranbHbIX 3 2 0 0 20
TOYeK.
Tema 8. OCHOBHble TEOPEMBI
OVHaMUKN MatepuanbHOWM TOYKK U
8. [MexaHunyeckoii cuctemsbl. [nHamnka 3 2 2 0 20
PasnNYHbIX BUOOB ABUXEHNS
TBEpLOOro Tena
Tema 9. OnemMeHTbl aHaNNTUYECKOM
mexaHukun. MpuHumn MamunbToHa -
9. |Octporpagnckoro. MNMoHaTHe 06 3 2 2 0 40
YCTONYMBOCTM paBHoBecus. Teopus
yoapa.
Tema 10. OCHOBHbIE MONOXEHUN
10.|conpoTunBneHns matepuanos. 3 2 0 0 38
PacTtsixxeHne n cxarue.
Tema 11. NeomeTpudeckue
xapakTepucTuku. Teopus
11.|HanpsaXeHHOro un 3 2 0 2 40
0edopMMPOBaAHHOI0 COCTOSAHUS.
['MnoTesbl NPOYHOCTMW.
12.[Tema 12. Capur, Kpy4eHue n cpes. 3 0 2 4 42
Tema 13. M3rn6. CovetaHus
OCHOBHbIX gedpopmauuii. N3runbé c
13. pacTsxXeHnem unm cxatuem. Narmb un 4 0 2 0 13
Kpy4YeHne.
Tema 14. BeegeHue. MawuvHa n
14. MEXAHU3M. 4 2 0 0 30
Tema 15. CTpyKTypHbI U
15.|[kmuHemartnyecknin aHann3 4 0 2 0 40
MEXaHN3MOB.
Tema 16. MeTpuyeckunii cnHTe3
16. TUMOBBIX PbIYAXHbIX MEXAHN3MOB. 4 0 0 4 40
Tema 17. luHamnyecknin aHanna
17.|MexaHn3moB 1 MalwnH(cunoBson 4 0 2 0 30
aHanua).
Tema 18. OcHOBbI TEOPUM BbICLIEN
18. KWHEeMaTtn4eckom napbl. 4 0 0 2 40
Tema 19. CuHTE3 3yHuaTbix
19. MEXaHN3MOB. 5 2 2 0 40
Tema 20. OCHOBHble NONOXEHUS
20. pasgena getanu MalvH. 5 0 2 2 40
Tema 21. Kputepumn
21. paboTocnocobHOCTN 1 pacyeTa. 5 2 2 0 40
22.[Tema 22. MexaHnyeckune nepenadu. 5 0 2 2 30
Tema 23. MexaHn3mbl,
23. obcnyxuBatowme nepegadun. 5 2 2 0 50
Tema 24. CoenonHeHns netanemn
24. MALLIH, 5 0 2 2 55
Ntoro 26 38 18 715
- AEKTPOHHBH
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Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
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4.2 CopepxaHue AUCLUMIUHDI
Tema 1. BeepeHue. MNpenmert n pasgensl AUCLMMIUHBL, UX 3apa4n. CnoxHoe OBUXEeHUe TOYKWU, TBepaoro Tena.

MpeamMeT n pasgensbl AMCUMNAUHBI, UX 3ada4un. KuHemaTmka To4ku. Cnocobbl 3anaHns aBuxeHus Toukn. KuHematuka
TBEpHoro Tena. MNoHaTme 06 abcontoTHO TBEPOOM Tene. MocTynaTenbHoe OBuMXeHne TBépaoro Tena. BpaweHne
TBEPOOro Tena BOKPyr HEMOABUXHOWM ock. CNOXHOE OBUXEHWe TOYKW, TBEpaoro Tena. ABCoNoTHOE, OTHOCUTENBHOE,
nepeHocHoe aBuXeHusl. ABCONOTHbIE, OTHOCUTENbHbIE, NEPEHOCHbIE CKOPOCTU 1 YCKOPEHUS. TeopeMa CNoXeHUS
ckopocTen. Teopema Kopuonuca. Kopnonncoso yckopeHue.

Tewma 2. NMnockoe ABuXeHUe TBEPAOro Tena.

Mnockoe nBuMxeHwe TBEPAOro Tena u ABUXEHNE NNOCKOW churypbl B €€ nnockocTn. CKOPOCTM U YCKOPEHNS TOYEK
NAOCKON churypbl. Teopema 0 NPOEKUMNSAX CKOPOCTEN ABYX TOYEK NNOCKON ourypbl. MFHOBEHHbIN LEHTP CKOPOCTEN.
Cnocobbl onpeaeneHns NonoXeHNst MFTHOBEHHOMO LIeHTpa ckopocTeii. MNpuMepbl onpeaeneHns NoNoXeHNs MrHOBEHHOTO
LeHTpa ckopocTer. MrHOBEHHbI LLEHTP YCKOPEHUIA.

Tema 3. Bpau.l.eHue TBepOooro rena BOKpyr HenoABWMXHOM ToukKn. CBo60aHOE ABUXEHue TBEepAaooro tena

Yrnbl Siinepa. YpaBHeHNS cdoepuyeckoro ABMXeHNs TBEpOoro tena. Yrnoeasi CKOpOCTb M YrIOBOE YCKOPEeHMe Tena npu
chepuryeckom asmxeHnn. CKOpOCTM 1 yCKOPEeHWst Todek TBEPAOro Tena npu cepuyeckom aBmxeHun. MNMpumepsbl
ornpeaeneHnst CKOpocTel U YCKOPEHWiA Todek TBEPOOro Tena npu cgepnyeckom asmxeHun. CeoboaHoe OBUXEHME
TBEPOOro Tena.

Tema 4. OCHOBHbIE MOHATUSA U aKCUOMbI CTaTUKM. Teopvm MOMEHTOB U nap cun.

lMpenMeT cTaTvkn 1 eé ocHoBHble 3aaa4n. OCHOBHbIE OnpeneneHunst u NOHATUS cTaTukn. AKCUOMbI cTaTuknu. Teopema o
paBHOBeCUM TPEX HenapannenbHblx cun. Cnctema CxoOsmMxcs cun; NpuBeaeHne K paBHOOEACTBYOLWEN.
AHanutnyeckuin cnocob onpeneneHns pasHoOencTayowel. FeoMeTpryeckume 1 aHanMTn4Yeckme yCnoBnus paBHOBECHUS
CUCTEMbI CXOAAWMXCS cu. Teopms MOMEHTOB 1 nap cun. MOMeHT cuibl OTHOCUTENBHO TOYKM (LeHTpa). MOMEHT cunbl
OTHOCUKTENbHO ocu. lNMapa cun n eé MoMeHT. TeopeMbl 0 napax. Jlemma o napannensHOM nepeHoce cusbl. [ NaBHbINA
BEKTOP M rMaBHbIA MOMEHT cucTeMbl cui. [puBeaeHne cUCTeMbl CUN K LIEHTPY (OCHOBHAs TeopemMa CTaTuku).

Tema 5. PaBHoBecue a6conOTHO TBEPAOro Tena. PaBHoBecHue Tena Npu Hanuuum TpeHus. LLeHTp napannenbHbIx
cun

Ycnosus paBHoBecust aBCcontoTHO TBEPAOro Tena npu OeicTBAN pasnnyHbiX cucTeM cu. Tpu doopMbl yCNoBUi
paBHOBECMS NNIOCKOM cUcTeMbl cul. PaBHOBecHe COCTaBHON KOHCTPYKLUMU. CTaTMYecku onpeaenvmble U cTaTuyecku
Heonpegenumblie 3aaayun. PaBHoBecue TBEPOOro Tena Npy HanM4um TpeHns. TpeHne CKonbXeHus. TpeHne KadeHus.
KoHyc TpeHus. LieHTp TsxecTu TBEpAoro Tena. Metoabl onpefeneHns LEeHTPOB TsaxecTn Ten. [onoxeHve ueHTpa
TSIXXECTN HEKOTOPbIX TEN.

Tema 6. BBepeHue B AUWHAMUKY. 3akKoHbl MexaHuKK. 3agaun guHamuku. JlMHamMmka HecBo6o,oHOM TOYKM,
AUWHaMnkKa OTHOCUTENIbHOIro ABNXEeHUs TOYKU.

OcHoBHble noHATMSA. 3akoHbl HbtoToHa. dudbdhepeHumanbHble ypaBHEeHNS OBUXEHNS Todku. MNpsimas n obpaTHas
3agayn onHamukn. HeceobonoHasi MatepuanbHas Touka. CBsi3n U AUHaMUYeckue peakummn ceasei.
OndodpepeHumanbHble ypaBHEHMs! OBUXEHNS TOYKM MO 3a0aHHON KprBoi. OCHOBHOW 3aKOH OMHAMUKMA OTHOCUTENbHOMO
OBUXeHns Todkn. MepeHocHas n Kopronucosa cunbl Hepummn. MNMPUHLMN OTHOCUTENBHOCTU KNAacCUYeCcKoli MeXaHuKu.
Cnyyai oTHOCMTENBHOMO NOKOS

Tema 7. KonebatenbHoe aBuXeHue Touku. Cucrtema matepuanbHbIX TOYEK.

Buabl konebatenbHbIX ABUXEHNI MaTepranbHol Toukn. CBoboLHble 1 3aTyxaowume konebaHus. Aneprmoamyeckoe
IBUXeHMe. BblHyxneHHble konebaHus. SBneHne peaoHaHca. Cuctema MatepuanbHbix Touek. TBEpLoe Teno. Cunbl,
JOencTBylolWme Ha TOYKN cucTeMbl. LIEHTp Macc cucteMbl MatepuanbHbIX TOYEK M ero KoopamHatel. Teopema 0 ABUXEHUN
ueHTpa macc. MoMeHTbl nHepummn TBEpAOro Tena (cuctemol). Paguyc nHepummn. Teopema 0 MOMEHTax MHepLuumn TBEpAoro
Tena OTHOCUTENBHO NapannenbHbix oceil. LieHTpobexHble MOMEHTbI MHepLUMKX Tena.

Tema 8. OCHOBHbIe TeopeMbl AMHAMUKWU MaTepuaribHOW TOYKM U MeXaHU4YeCKOM CUCTEMDI. OdvHamuka pPa3nIn4yHbIX
BUAOOB OBNXEHUs1 TBepaoro rena

Teopema 06 U3MEHEHUN MOMEHTA KONMYECTBA LBUXEHUS MaTepranbHOl ToUkn. Teopema 06 N3MEHEHUN KUHETUHECKOTO
MOMEHTa MexaHW4eCcKoi cucTeMbl. AnemeHTapHas pabota cunbl; pabota Ha KOHEYHOM NyTu. TeopeMbl 06 N3MEHEHNM
KMHETNYECKOW SHEPrMn MaTepUanbHON TOUKM U MexaHnyeckol cucteMmsl. MoTeHumanbHble cunbl. Cunosoe none,
yCNoBWS NOTEHLMANbHOCTW CUMIOBOrO Nons. 3aKOH COXpaHEHNst MEXaHNYECKON SHEPTUM MaTepunanbHoi Toukn. MHTerpan
aHepruu. MoHATNE 0 paccemBaHNM NOMHON MEXaHWNYECKOI SHEPTUN.

Tema 9. dnemeHTbl aHanNUTUYEeCKOW MexaHuku. MpuHumun FaMmunbToHa - OcTporpapckoro. MoHsiTne 06
YyCTOMUMBOCTU paBHOBecusA. Teopusa yaapa.

MpwHumn MamunbToHa - OcTporpaackoro. MoHATUe 06 ycTouMBOCTM paBHOBeCUS. SBneHune yaapa. YoapHas cuna v
yoapHblii nmMnynbc. OCHOBHblE [ONYLWEHUS 1 OCHOBHOE YPaBHEHMWE B Teopun yaapa. Teopema 06 U3MeHeHMN KONM4YecTsa
JB/XEHNS MexaHn4yeckon cuctembl Npu yaape. Ynap wapa o HenoABuXHyo NoBepxHocTb. KoadpdumumeHT
BOCCTaHOBMEHWS Npu yaape. NpsiMon ueHTpanbHbIi yaap AByx Ten. [loTeps KMHeTUYeCKon aHepruv npy yaape AsyxX
Ten.

Tema 10. OCHOBHble MONOXEHUS conpotuBneHus maTtepuanos. PacTsixeHue 1 cxartue.
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Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

OcHoBHble 3a4a4m conpoTnBNeHNs MaTepunanos. Jdedopmaumm ynpyrue n nnactmyeckne. Oc-HOBHbIE FMMNOTE3bl U
nonyuweHus. Knaccudprkaumsl Harpy3ok 1 aneMeHToB KOHCTPYKUUN. Cunbl BHEWHWE 1 BHYTPeHHne. MeTol cedeHuii.
HanpsixeHune nonHoe, HopManbHoe 1 KacaTeNbHoe. BHYTpeHHWe cuoBble qoakTopbl NPY PACTSIXEHUN U CXAaTUN.
Oniopbl NPOAObHLIX cUN. Hop-ManbHoe HanpsiXeHue. Snopbl HOPMabHbIX HANPSXeHWiA. MNpoaonbHbIe U NonepeyHbIe
nedpopmaumn. 3akoH Nyka. KoadodouumeHT MyaccoHa. OnpeneneHne o0ceBbix NepeMeLleHnin NonepeyHbiX Ce4YeHuni
6pyca. MicnbiTaHne Matepranos Ha PacTsXXeHne 1 cXaTtue Npu CTaTmyeckoM HarpyxeHun. uarpaMmbl pacTskeHns u
cXaTtusi NNacTUYHbIX U XPYNKMX MaTepuanos. HanpsixxeHus npenenbHele, Aonyckaemsle 1 pacyéTHble. KoagodprumeHTt
3anaca npoYyHOCTU. YCnoBue NPoYHOCTU, PacyéTbl Ha MPOYHOCTb. CTaTn4Yeckn Heonpenenmble CUCTEMBI.

Tema 11. FeoMeTpuuyeckme xapakrepucTuku. Teopus HanpsiXeHHOro u Aec¢oopMMpPoBaHHOro COCTOAHUA.
F'MnoTesbl NPOYHOCTW.

Cratunyeckne MOMeHTbI cedeHuii. OceBble, LEHTPOOEXHbIE U MONSIPHbIE MOMEHTBI MHEPLUUW. [NaBHbIE OCU 1 FaBHbIE
LeHTpanbHble MOMEHTbI MHEpPLMK Kpyra 1 Konbua. OnpeneneHne rnasHblX LEHTPanbHbIX MOMEHTOB UHEPLIMM COCTaBHbIX
CeYeHUNn, NMELNX 0Cb CUMMETPUN. HanpsaxXEéHHOe COCTOSHUE B TOYKE yNpyroro Tena. [TnaBHble HanpsXXeHus.
MakcumanbHble KacatenbHble HanpsXeHns. Buabl HANPSAXEHHbIX COCTOSAHWIA. YNPOWEHHOE NAOCKOE HanpsaXEéHHoe
cocTosiHne. HaszHayeHne runotes npo4YHocTy. M'Mnotesa HanbonblWmx KacaTeNbHbIX HANpPsXXeHWi. MnoTesa aHeprm
bopMoOn3MeEHEHNS.

Tema 12. Coswr, Kpy4YeHue n cpes.

YucTbiin cosur. 3akoH Myka npu casure. Mogynb caBura. BHyTpeHHve crunoBble goakTopbl Mpu Kpy4YeHun. Smopbi
KpyTawmx MoMeHToB. KpydyeHue Bpyca Kpyrnoro nornepeyHoro ceveHus. Yron sakpyyumsaHusi. Pacuyétel Ha NpoYHOCTb U
XECTKOCTb NMpu KpydeHun. PauroHanbHoe pacnonoxeHue Konéc Ha sany. Pacyétbl LMNMHAPUYECKUX BUHTOBBIX MPYXWH
pacTsxeHus n cxatusi. Cpes, OCHOBHble pacyYETHbIe MPEeAnockiNky, pacyéTHble doopMybl, YCOBME NMPOYHOCTY.

Tema 13. U3rn6. CouetaHnsi OCHOBHbIX pBecbopmauuin. Usrub c pactsixeHmem unum cxarmem. U3rmb n kpyuyeHwue.

OcHoBHbIe NOHATMS 1 onpeaeneHus. Knaccrdprkaums BuaoB usrnba. BHyTpeHHME cunosble (oakTopbl Npy NPsSiMOM
narmnbe. Snopbl NONEPEYHbIX CUN 1 U3rndatoLmx MOMeHTOB. HopManbHoe HanpsixxeHue npu usrmbe.
LOudbchepeHLmanbHble 3aBUCUMOCTU MEXOY M3rnbatoLLM MOMEHTOM, MOME-PEYHON CUNOM Y UHTEHCUBHOCTBIO
pacnpenenéxHoi Harpy3ku. Pacyétbl Ha NPOYHOCTL Npu M3rnbe. PaunoHanbHble (POPMbl MONEPEYHbIX CeYeHNi Banok
U3 NNacTUYHBIX 1 XPYNKUX MaTepranos. MoHATUE 0 KacaTeNbHbIX HANPSXeHWsX nNpy uarnbe. JInHeiHble U yrnoBble
nepemelLeHus npu usrnbe, ux onpepeneHune. Pacuétel Ha XEcTkocTb. OnpeaeneHne peakumin onop cTaTuyecku
HeonpenenuMon 6anku MeTooM cun. DKBMBANEHTHOE HaNPsXeHUe. PacyéTt cTepXXHS Ha MPOYHOCTb NPW CoOYETaHNM
OCHOBHbIX JedoopMauni.

Tema 14. BeeneHune. MawumHa n mexaHusm.

Lnknbl HanpﬂerMM. YctanocTHoe paspylwieHne, ero Nnpn4nHbl N Xxapakrtep. KpI/IBaﬂ yCcTanocTu, npenen BbIHOCNMBOCTU.
CDaKTOpr, Bnnaowme Ha senn4nHy npenena BbIHOCMBOCTU. KOS¢)¢)MHMGHT 3anaca. [oHsiTMe 0 AUHaAMNYEeCKmnX
Harpys3kax. Cunbl nHepumn npu pacqéTe Ha NMPOYHOCTb. IunHammnyeckoe HanpsXxeHue, OMHaAMN4eCcKnin KO3(hPULMEHT.

Tema 15. CTPYKTYpPHbIA U KNHEMATUYECKUA aHann3 MexaHM3MoB.

KpuTnyeckas cuna, kputuyeckoe HanpsixeHve, rmokoctb. dopmyna diinepa. Popmyna AcuHckoro. Kateropum
CTep>XHeil B 3aBMCUMOCTM OT UX MMOKOCTW. PacyéTbl Ha YyCTOMYMBOCTb CXaTbiX CTepXHen. Kputudieckas cuna.
KpuTnyeckoe HanpsixeHue

HavMeHbluasa BennymHa cxmmarowei Cuibl, Npu KOTOPOiA NepBoHavanbHas oopmMa paBHOBECUS CTEPXHS ?
NPSMONMHENHAs CTAHOBUTCS HEYCTONYMBOW ? UCKPUBNEHHOW.

Tema 16. MeTpruyeCcKkuin CUHTE3 TUMOBBIX PblYaXHbIX MEXaHU3MOB.

Llenb n 3apayn kypca TMM. KpaTtkas nctopmyeckas crnpaska. MecTo kypca B cucTeMe NoAroToBKN MHXEHepa.
NHxeHepHoe npoekTupoBaHue. Metoabl npoekTuposaHns. OCHOBHbIE aTanbl npouecca NpoekTnpoBaHns. MNoHaTme o
TEXHWYECKOM CUCTEME 1 ee aneMeHTax. MalnHHbIN arperart u ero coctaBHble YacTu. Knaccndmkaumsa MawmH.
MexaHn3Mm 1 ero anemeHTbl. Knaccudpukaums MexaHn3mos.

Tema 17. lMHaMU4YeCKUA aHaNU3 MEXaHU3MOB U MaLLUWH(CUNOBOW aHanus).

Knaccugprkauus knHematunyeckmx nap. Mogenv mawuH. MeToabl uccnenoBaHnsi MEXaHU3MOB. [oHATUE O CTPYKTYPHOM
aHanuae u cnHTese. OCHOBHbIE CTPYKTYPHbIE (oopMynbl. CTPYKTypHas Knaccudprkaums MexaHuaMoB no Accypy v no
ApTobonesckoMy. CTPyKTypHbIA aHann3 MexaHuama. [oaBnXHOCTU 1 CBSA3N B MexaHuame. MoHsATre 06 n36bITOYHbIX
CBSA3SIX U MECTHbIX MOABUXHOCTSX. PaunoHanbHas cTpykTypa MexaHuama. Metonbl onpefeneHns 1 ycTpaHeHus
N36bITOYHbIX CBS3EM Y MECTHBIX NMOABUXHOCTEN.

Tema 18. OcHOBbI TeOpPUM BbICLLEN KWHEMaTUYeCKOW napbl.

MeTpuryeckuii CUHTE3 TUMOBbLIX PblYaXHbLIX MEXAaHN3MOB. CTPYKTYPHbIE CXEMbI MPOCTENWMX TUMOBbLIX MexaHn3MoB. Llenb
1 3a8a4y METPUNYECKOr0 CUHTE3a MeXaHN3MOB. MeTo bl METPUYECKOro CMHTE3a MEXaHU3MOB. YCNoBus
NPOBOPAYBAEMOCTU 3BEHBEB MEXaHU3Ma. [oHATUE 0 KO3ULIMEHTE HEPAaBHOMEPHOCTM CPEaHEN CKOPOCTM 1 O yrne
JaBNeHVs B pblYakHOM MexaHmaMme. HacTHble 3aa4v CUHTe3a: YeTblpexWapHUPHbIA MEXaHU3M - CUHTE3 MO kv 1 CMHTE3
Mo [BYM MOMOXEHMSIM BbIXOLHOrO 3BEHA; KPVBOLWMMHO-MON3YHHbI MEXaHW3M - CUHTE3 No kv, Mo cpeaHeli CKOpPoCcTy
MonayHa, no LBYM MONOXEHUSIM BbIXOLHOIO 3BEHA; KYIMCHbIA MexaH13M - No pabovemy nepemelleHnio BbIXOAHOMO 3BeHa
(BNS1 YETBIPEX3BEHHOrO MEXaHN3Ma), Mo KO3PULIMEHTY kv (NS WeCTU3BEHHOrO MexaHnama). ONTuManbHbIA CUHTES
pblYaXHbIX MEXaHN3MOB. CUHTE3 MexaHn3Mma Mo 3a4aHHON OYHKLMMN MONOXEHUS.

Tema 19. CuHTe3 3y6uyaTtbiXx MEXaHU3MOB.
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OOLEHT, K.H. (moueHT) ®apnees A.P.

JOuHamyka MalwmvH 1 MexaHuaMoB. [lnHammyeckne napameTpbl MaWmHbl U MexaHuama. MNpsamas u obpartHas 3afnaym
anHamuku. MexaHuyeckas sHeprus 1 MowWwHocTb. PaboTta BHewHux cun. Mpeobpa3oBaHne MEXaHNYECKON SHeprum
mexaHuamamu. Akcmoma 06 ocBoboxaeHnmn ot ceszeir. Cunbl 1 ux knaccudprkaums. Cunel B KIM 6e3 yueTta TpeHus.
CraTnyeckuii U KUHETOCTaTMHECKUIA CUNOBOM pacyeT TWMOBbLIX MexaHn3MoB. MeTobl cUnoBoro pacyerta
(rpadpoaHanMTMyYecKuii - MNaHOB CUJ, aHANUTUYECKMIA - METOL NPOEKLMA Ha OCU KOOpAMHAT).

Tema 20. OCHOBHbIe NMONOXEHUS pa3aena aetany MaLlvH.

MexaHun3Mbl C BbICLUIMMU KUHEMATUHECKUMI Napamn U ux knaccudoukauus. Mepepayn cUEnneHnem 1 3auenneHmnem.
OcHoBHasi Teopema 3auenneHus. MoHaTne o nontoce u LeHTpomaax. ConpsixeHHble Npogounu B Bbicwei K.
OBONbBEHTHOE 3y64aToe KONECco 1 ero napameTpbl. TonwmHa 3yba koneca no oKpPyXHOCTM NPOU3BONIBHOMO paauyca.
MeToabl N3roTOBNIEHUS BONIbBEHTHbIX 3y64aTbix Konec. MoHATME O UCXOLHOM, UCXOLHOM NMPOV3BOASILLEM U
nponaeosileM KoHTypax. CtaHouHoe 3auenneHne. OCHOBHbIE paaMepbl 3yb4aToro koneca. Buabl 3yb4aTtbix konec.
MonpesaHue n 3aocTpeHne koneca. MNoHsaTMe 0 06nacTy CylwecTBoBaHNS 3y64atoro koneca. 9BobBEHTHAs
unnuHIpuyeckas 3ybyatas nepenada u ee napameTpbl. OCHOBHbIE YpaBHEHWS! 3BONIbBEHTHOMO 3aLlenneHus.

Tema 21. Kputepun pabotocnoco6HocTu u pacuera.

OBO/IbBEHTHOE 3y6anoe KOneco 1 ero napameTpbl. TonwwuHa 3y6a Koneca no OKPy>XHOCTU NPOn3BOIbHOIo pagunyca.
MeToabl N3roToBNEHNS 3BONIbBEHTHbIX 3Y6'-IaTbIX konec. lNoHaTne 0 NCXo4HOM, NCXOLHOM npon3eonsem n
npon3eoasileM KOHTypax. CraHouHoe 3auenneHme. OCHOBHble pa3mepbl 3y6anoro koneca. Bugpl 3y6anb|x Konec.
I'IonpeaaHl/le N 3a0CTpeHne Koneca. MoHsiTME 0 obnacTm cyuwecTtBoBaHuA 3y6anoro Koneca. OBONbBEHTHASA
unnmnHgpunyeckas 3y6'~|aTa;| nepepnava n ee napameTpbl. OcHoBHbIe ypaBHEHUA 3BOJIbBEHTHOIO 3aLenneHuns.

Tema 22. MexaHnyeckue nepenayn.

Knaccugprkauus netanei mMawmvH v y3noBs, OCHOBHble TpeboBaHMS, NpeabsBNSEMble K KOHCTPYKUMSIM MaLWWH U X
netaneii. OCHOBHble KpuTepun paboTocnocobHOCTY aeTanel MawuH: NPOYHOCTb, XXECTKOCTb, M3HOCOCTOMKOCTb,
TEeNNoCTOWKOCTb 1 BUOPOYCTOMYNBOCTb. PacyeT cTaTmyeckoi NPOYHOCTM AeTanei MalnH, OCHOBHbIe MOHSATUS (LUKbI
N3MEHEHUs HaNpsiXXeHWii, KpMBbIe YCTanocTu, npenen AAUTeNnbHOM N orpaHWYeHHON BEIHOCIIMBOCTY (MaTepuana,
KO3godpmUmMeHT gonroseqHocTu). MaTtepuansl. Obwue xapakTepucTukn 1 obnactvi NPUMEHeHUs Pa3nnYHbIX Mapok
YyryHOB, CTasnei 1 crnnaBoB LBETHbIX METanos.

HasHaueHwve, knaccnmkaLms 1 OCHOBHbIE XapaKTEPUCTNKN MEXAHMYECKUX Nepeday 3auenneHus. 3ybuatole nepenayn,
LOCTOMHCTBA, HEJOCTATKN, 06nacTb NPUMEHEHNS 1 Knaccudomkaums 3ybuatbix nepenad. OCHOBHbIE reOMETPUYECKME
napameTpbl 3ybyaTbix nepenay. Matepuansl n MeToabl ynpodeHust 3ybyatbix konec. Bugbl nospexneHuii 3ybbes.
OnpepneneHne pacyeTHbIX HArpy30K 1 MeToabl pacyeta 3ybuatbix Konec. YepBsiuHble nepenayu, Ux LOCTOMHCTBA U
HepocTaTku, 06nacTb NpUMeHeHUs. [eoMeTprYeckue napameTpbl YPBAYHOW Nepenadn ¢ UMAMHLPUYECKAM HYEPBSKOM.
Oco6eHHOCTU KUHEMATUKWM, CUMbl B YepBsivHOM 3auenneHun, K.M.0. Pacyet Ha npoyHocTb. TennoBol pacyeT. Tunbl
NprBOLHbIX Lenen. MNMopsnok pacyeTa LenHon nepefadn. dneMeHTbl pEMEHHON nepenayun. Tunbl peMHen.
"eomeTpuyeckue napameTpbl peMeHHol nepepayn. Metogvka pacyeta KIMHOPEMeHHON nepedadyu. MpuHumn gencTemns,
Knaccmdgoukaums 1 Tvnbl OPUKUMOHHBIX Nepenady n sapraTopos. OCHOBbI pacyeTa PPUKLNOHHbBIX nap.

Tema 23. MexaHu3Mbl, 06CnyXuUBaloLLLME Nepepayn.

KoHcTpykuun Banos n oceli. MaTtepuansl, npuMeHsieMble Npu N3roToBNeHn. MpoeKTHbIA 1 MPOBEepPOYHbIA pacyeThl
BasIOB Ha NPOYHOCTb, KOHLEHTPATOPbl HanpsixXeHwin. MeTonmka pacyeTa BaioB Ha XECTKOCTb 1 BUOPOYCTONYMBOCTb.
YNnoTHUTENbHbIE YCTPOMCTBA: BUIbI, HA3HAYEHUe, KOHCTPYKUMK. Knaccudomkaums onop no Bumy TpeHusl, no
HanpaBneHuto Harpy3ku. HasHayeHve 1 KOHCTPYKLUMS NMOAWUMHUKOB CKONbXEHUS. PeXnMbl TpEHNS 1 KpUtepum
pacueTa. Knaccrdorkaums noWwmnnHUKOB Ka4eHns 1 obnacTu nx npumeHeHus. MapknpoBka 1 Knacchl TOYHOCTM.
OcHoBHble KpuTepumn paboTocnocobHOCTU. PacyeT ctaTnyeckoi U JMHAMUYECKOoW rpy30nonbeMHOCTH. YCTaHoBKa,
YNIOTHEHME 1 cMaska NoAWNNHUKOB. HasHavyeHmne, knaccudukaumst u KOHCTPyKUMy MydoT. KOHCTpyKUMK 1 pacyeT
HeynpaensieMbIX MydoT: Fyxue 1 KoMrneHcupyowme MydoTel. KOHCTPYKLUMK 1 pacyeT ynpasnisieMbix MydoT
CamoynpaBnsiemMble MydaTbl.

Tema 24. CoenpuHeHNs peTanen MaLluH.

KHaCCI/I(bI/IKaLI,I/IFI COEeOVHEHWNIA. Hepa3'beMHbIe coeauHeHns. 3aknenoyHble, CBapHble N p93b6OBbIe coenuHeHns. Obuias
XapakTepuctunka un obnactb NPpUMEHeHns4. OcHOBHbIe KOHCTPYKUMK 3aKNnenok, snuabl 3aKneno4yHblX COEOVHEHWNIA N nX
pac4yer. Buaobl CBapkKu. OcHOBHble KOHCTPYKUMK CBAPHbIX WBOB: CTbIKOBblE, HAXNECTO4YHblE, TABPOBbIE, YINOBble U
MeTobl UX pacyeTa. Onpe,ueneHme nonyckaemblx HanpﬂerMM npwn pacdyeTte CBapHbIX LWBOB.

PasbeMHble coeauHeHns. XapakTepuctmka u 06nacte NpMMEHEHNs pe3b00BbIX COeAUHEHW Tunbl pe3bb, ux
reoMeTpuyeckue napameTpbl 1 06nactb NpUMeHeHUs. PacyeT 60NTOB B pa3nunyHbiX coeanHeHnsx. LinoHouHble,
3ybuaTtble (WNULEBbIe) U COeauHeHNs fetanei ¢ Hatarom. OCHOBHble BUAbI WNOHOK M 06nacTb Ux npuMeHeHns. Pacuet
WNOHOK. KOHCTPYKTMBHOE MCNONHEHWE 3ybuaThix (WnuueBsbix) nepenad. Popm 3ybbeB 1 06N1acTb MX NPUMEHEHNS.
Pacuert 3ybuatbix coeimHeHnin. O6nacTb NPUMEHEHNS COeANHEHUIA C HATAroM. PacyeT HeobxoAMMoro Hatsra npu
Harpy>XeHun ocesow CUNoM N KPYTALLUM MOMEHTOM.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOAITeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust u Hayku Poccuiickoin @enepauum ot 5 anpens 2017 rona Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMN CaMOCTOATENbHOM PaboThl CTYAEHTOB BbICWIMX YHeOHbIX 3aBeAeHNA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBefeHNS TEKYLEro KOHTPOMS YyCNeBaeMoCcTu 1
NPOMEXYTOYHOI aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyiapcTBEHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexaeHus Beicliero obpasosaHus "KasaHckuii (MprBonxXckuid) coeiepanbHblil yHuBepcuteT".

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dhopmMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4S
NpoBeOEHNS TEKYLLEN, MPOMEXYTOYHOM 1 MTOTOBOM aTTecTaumnn obyHalowmxcst jpeaepanbHOro rocyaapcTBEHHOMO
ABTOHOMHOIo 06Pa30BaTENBHOIO YUpeXAeHUs Boiclwero obpasosaHus "KasaHckuii (MpuBonxXcknii) doenepansHbii

yHuBepcutet"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepanbHOro
rocynapcTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YY4PEXLEHUS BbICIIEr0 NPOtECCMOHaNbHOro 06pasoBaHuns

"KasaHckui (Mpusonxckuin) chegepanbHbli yHUBEpCuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOJb30BaHMIO B
y4yebHOM npouecce U yaaneHns aneKkTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 06yHeHus
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOMO yupeXxaeHns Boicwero o0bpasosaHus "KasaHckui

(MpwBONXCKMA) dhepepanbHbli yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHWI oByyatomxcst
B dheliepanbHOM rocyaapCcTBEHHOM aBTOHOMHOM 06pa3oBaTenibHOM yYypexaeHun Boicliero obpasosaHus "KasaHckui

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHsi 2013 r. "O nopsiake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyJapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXAEHNN BbICWErO NPOECCUOHANBHOMO

06pasosaHus "KazaHckuit (MprBonxcknit) dpeaepansHblli yHuBepcuTeT™.

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3aHUEM 3TanoB MX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtenbHOMN
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

dopMa KOHTpons HUBaeMbl
dran OpMa KOHTPO egSneT:fluM: TeMmbl (pa3penbl) AUCLUMIUHDI
Cemectp 1

TeKyLL M KOHTPOIIb

lMucbMeHHoe

1. BeeneHue. MNpenmeT v pasgensl QUCLUMNWHDBI, NX 3a4a4u.

1 |Bomawnee sanaxne [MK-2, OMK-3, MK-5 CnoxHoe OBuXeHune ToYKW, TBepaoro Tena.

KoHTponbHas i i i
2 pabota MK-2, rnK-3, rk-5 2. Nnockoe OBMXxeHWe TBEPLOro Tena.
CemecTp 2

TeKyLLNA KOHTPO/Ib

3. BpaweHve TBepaoro Tena BOKpyr HEMOABVXHON TOYKM.
B H BUXEHUE TB ot
OMK-3 , MK-2 , MK-22 CsobogHoe oBuXeHue TBepLoro Tena
4. OCHOBHbIE MOHSATUS U aKCUOMbI CTATUKN. TEopUsi MOMEHTOB 1

[NncbmeHHoe
1 |DomaluHee 3apmaHve

nap cun.
5 KoHTponbHas MK-22 , OMNK-3, MNMK-2, |4. OCHOBHbIE MOHATUSA N AKCMOMbI CTAaTUKU. TEOprst MOMEHTOB 1
pabota MK-5 nap cun.

3. BpalieHve TBepaoro tena BOKpyr HEMOABUXHOW TOUKN.

CeoboHoe OBUMXeHne TBepaoro Tena

3 |YetHin onpoc %Ellé3r]2|;22 , NMK-3, 4. OCHOBHbIE NMOHSTUS N aKCMOMbI CTaTUKN. Teoprsi MOMEHTOB 1
-5, IMNK- nap cwn.

5. PaBHoBecune abcontoTHO TBepAoro Tena. PaBHoBecue Tena npu

HanMunm TpeHmns. LieHTp napannenbHbix cun
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dopmMa KoHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
Or1K-3, INK-2, MK-22,
3auer MK-3, NK-5
Cemectp 3
TeKyLL M KOHTPOIIb
6. BeeneHve B guHammky. 3akoHbl MEXaHUKU. 3afadun OMHAMUKW.
MVCBMEHHOS [OunHamumka HecBOBOAHOM TOUKM, ANHAMMKA OTHOCUTENIBHOrO
) ) ) OBUXEHNS TOYKN.
1 |nomawkee apanme |MK-2, TIK-3, TIK-22 8. OCHOBHbIE TEOPEMbI AUHAMUKN MAaTEPUanbHON TOYKU 1
MexaHn4yeckom cucTembl. JJuHammka pasfnnyHbiX BUOOB OBUXEHMUSA
TBEPAOOro Tena
10. OCHOBHbIE MONOXEHNS CONPOTUBNEHUS MaTepManos.
> |NabopatopHsie OMK-3 , MK-2 , MK-3 Pactsaxenne n cxarve.
paboTbl 11. l'eomeTpuyeckne xapakTepucTnkn. Teopust HaNnPSXXEeHHOro 1
0ePOPMNPOBAHHOIO COCTOSHUS. [TMNOTE3bl NPOYHOCTY.
7. KonebartenbHoe ABMXeHMe To4kn. Cuctema matepuanbHbIX
TOYeEK.
3 Kgg;gganaﬁ OriK-3, nK-2, rKk-3 8. OCHOBHbIE TEOPEMbBI AUHAMUKN MAaTEPUANbHON TOYKU 1
P MexaHn4yeckom cuctembl. JJuHammka pasnnmyHbiX BUOOB OBUXEHMUS
TBEPOOro Tena
Or1K-3, INK-2, MK-22,
9k3ameH MK-3, 11K-5
CemecTp 4
TeKyLL M KOHTPOIIb
13. N3rn6. CouetaHusi OCHOBHbIX Aedgoopmauuii. N3runb ¢
NabopaTopHble pacTsixeHuem unu cxatuem. armb n kpyveHue.
1 paboTbl OrK-3, k-2, 1K-3 15. CTPYKTYpPHbIA 1 KNHEMATUYECKUIA aHaNN3 MEXAHN3MOB.
16. MeTpunyecknii CUHTE3 TUMOBbIX PblYaXHbIX MEXAHU3MOB.
2 gggggganaﬂ OrK-3, k-2, rK-5 15. CTPYKTYpPHBIA 1 KNHEMATUYECKUIA aHaNN3 MEXaHU3MOB.
lMucbMeHHoe - o
3 |nomawriee sananne [OMNK-3 , MK-2 , MK-5 17. InHammyeckunin aHanns MexaHn3MOB 1 MaLWWH(CUIOBOW
aHanms).
Or1K-3, IMK-2, MK-22,
9k3aMeH MK-3, 11K-5
Cemectp 5
TeKyLL M KOHTPOIIb
Kypcosas paboTa no
1 |oucumnnuHe Ornk-3, nk-5 24. CoenuHeHns petanei MaluH.
2 Q:ggijoprle Ornk-3, nk-5, nK-22 19. CrHTEe3 3y64aThiX MEXaHVN3MOB.
KoHTponbHas
3 pabota OriK-3, nK-2 22. MexaHnyeckune nepenayu.
Or1K-3, IMK-2, MK-22,
Sk 3ameH MK-3, NK-5

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEeHU MW Ha pa3nnyHbIX aTanax ux oopMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Kgﬂg';ﬁa OLl.epHVIigHVIﬂ 3ran
OTnn4yHO XopoLuo Y nosn. Heyn.
Cemectp 1
TeKyLlUin KOHTPONb
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dopma Kputepum dran
KOHTpOns OL.eHUBaHUsI
OTnN4YHO Xopoluo Y nosn. Heyn.
lMncbmeHHoe  |[paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHa (3anaHus BoiNONHEHbl  (3anaHuns BoIMOMHEHDI
JomalluHee BCE 3aJaHusl. 6onblas yacTtb 6onee 4eM HarnonoBUHY. |[MeHee YeM HanonosuHy.| 1
3afaHune lMpooemMoHcTpupoBaH  |3agaHuii. MpucyTcTByYIOT lMpooemoHcTpupoBaH
BbICOKUIA YPOBEHb MpucyTtcTBytOT cepbéaHble oWwnbKm. HeyOBNEeTBOPUTENbHbIN
BNafeHns MaTepumasnoMm. |HeaHauynTenbHbIe lMpooemMoHCTpUpoOBaH  |YpPOBEHb BnageHus
MposiBneHbl owmnobkm. yOOBNETBOPUTENDbHLIA  |MaTepuanom.
NpPeBOCX0AHble lMpooeMoHcTpMpoBaH |ypOBEHb BNaaeHus MposiBneHsl
crnocobHocTn XOPOLWWIA ypOBEHb mMaTepuasnom. HeLoCTaTO4Hble
NPUMEHSITb 3HaHUS U [BNageHus MmatepuanoM. |lposiBneHbl HU3kue crnocobHocTH
YMeHUs K BbinonHeHuto |([posiBneHbl cpeaHne  |crnocobHocTr NPUMEHSITb 3HAHNS U
KOHKPETHbIX 3aaHuiA. |cnocobHOCTH NPUMEHSITb 3HAHUS U [YMEHUS K BbIMONHEHUIO
NMPUMEHSITb 3HAHUS U |yMEHWS K BbIMONHEHWUIO |KOHKPETHbIX 3a0aHuiA.
YMEHWS K BbIMONIHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a4aHuni.
KoHTponbHas |[paBunbHO BbINONHEHDI |[IpaBuibHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOHEHDI
paboTta BCE 3aaHus. 6onblas yacTtb 6onee 4eM HarnonoBUHY. [MEHEE YEM HANONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpwucyTtcTByOT cepbéaHble oWwnbkm. HeyLOBNETBOPUTENbHbIN
BNafeHns MaTepmasnoMm. |HE3HAYNTENbHbIE lMpooemMoHCTpUpOBaH  |ypPOBEHb BNageHus
MposBneHsbl ownbkm. yOOBNETBOPUTENbHLIA  |Matepuanom.
NpPeBOCXOAHble [MpooemMoHCTpMpOBaH  |ypOBEHb BNageHNs MposBneHsl
cnocobHocTn XOPOLWMIA YPOBEHb mMaTtepuanom. HeLOoCTaTOYHble
NPUMEHSTb 3HAHUA 1 [BNageHus matepuanoM. |[posBneHbl HU3kue cnocobHocTn
YMEHUS K BbinonHeHnto ([MposiBneHbl cpeaHne  |crnocobHocTr NPUMEHSTD 3HAHNS U
KOHKPETHbIX 3aaHuii.  |cnocobHOCTH NPUMEHSATb 3HAHUA U [yMEHWS K BbIMONIHEHWNIO
NPUMEHSTb 3HAHNSA U |yMEHNS K BbIMONMHEHNIO |KOHKPETHBIX 3a4aHuiA.
YMEHWS K BLIMOIHEHNIO |KOHKPETHBIX 3a4aHuniA.
KOHKPETHbIX 3a4aHuI.
CemecTp 2
TekyLUn KOHTPONb
lMncbmeHHoe  |paBunbHO BbINONHEHDI |[1paBubHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
nomaiHee BCe 3aaHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
3ajaHue [MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKWI YPOBEHb MpucyTtcTeytoT cepbEésHble oWmnbKy. HeyLOBNETBOPUTENbHbIN
BNafeHns MatepmanoMm. |HesHauymTenbHbIE lMpooemoHCTpUpoBaH |ypOBEHb BNageHWs
MposiBneHsbl owun6Ku. yOOBNETBOPUTENbHbIA  |[MaTepuanom.
NPeBOCXOAHblEe [MpooeMoHCTpUpoBaH |ypOBEHb BNageHns [MposiBneHsbl
CrnocobHoCTM XOPOLWWA YpOBEHb maTtepuanom. HeLoCTaTo4Hble
NPUMEHSTb 3HaHUSA U [BNageHus matepuanom. |lpossneHbl HU3kue crnocobHoCTM
YMEHWs1 K BblNoNiHeHUo |MposiBneHbl cpefHne  [cnocobHoCTM NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3aA4aHuii.  [cnocobHoCTM NPUMEHSTb 3HAHUSA U [YMEHWS K BbIMOMHEHWNIO
NPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a4aHuniA.
YMEHWNS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHWIA.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbIiMONHEHbl  (3anaHns BbINOHEHDI
pabota BCE 3alaHus. 6onblas YacTtb 6onee 4eM HarnonoBUHY. [MEHEE YEM HANONOBUHY.| 2
[MpooeMoHcTpUpoBaH  (3agaHuii. MpucyTcTteytoT [MpooemoHcTprpoBaH
BbICOKWIA YPOBEHb MpucyTtcTBytOT cepbéaHble oWwnbkm. HeyLOBNETBOPUTENbHbIN
BNafeHns MaTepmasnoMm. |He3HaYMTENbHbIE lMpooemMoHCTpUpOBaH  |YPOBEHb BnageHus
MposBneHsbl owmnobkm. yOOBNETBOPUTENbHLIA  |[Matepuanom.
NpPeBOCXOAHble lMpoLoeMoHCTpMpOBaH  |ypOBEHb BNageHns MposiBneHsl
cnocobHocTn XOPOLWMIA YpOBEHb mMaTtepuanom. HeLOoCTaTO4YHble
NPUMEHSTb 3HAHUSA U [BNageHus matepuanoM. |[posBneHbl HU3kue cnocobHocTn
YMEHUS K BbinonHeHnto ([MposiBneHbl cpeaHne  |crnocobHocTr NPUMEHSTb 3HAHNS U
KOHKPETHbIX 3aaHuiA. |cnocobHOCTH NPUMEHSTb 3HAHUA U [yMEHWS K BbIMONIHEHWIO
NPUMEHSTb 3HAHUSA U |yMEHWS K BbIMONMHEHNIO |KOHKPETHBIX 3a4aHuiA.
YMEHWS K BLIMOIHEHNIO |KOHKPETHBIX 3a4aHuniA.
KOHKPETHbIX 3a4aHuI.
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npasunbHo. NpossneHa
npesocxogHas
TeopeTmyeckas
NMoAroToBKa.
Heobxoanmble HaBbIKK
N YMEHMWS NONHOCTbIO
ocBoeHbl. PesynbTat
nabopatopHoi paboThl
MONHOCTBIO
COOTBETCTBYeT eé
uensm.

B OCHOBHOM MpPaBuIIbHO.
lMposiBnena xopouwas
TeopeTnyeckas
NOAroToBKa.
HeobxonuMble HaBbiku
1 YMEHNS B OCHOBHOM
ocBOeHbI. PesynbTaTt
nabopatopHoii paboTbl
B OCHOBHOM
COOTBETCTBYeET €€
Lensam.

NCMNONb30BaHbI
npasunbHo. NpossneHa
yLoOBNeTBOpUTENbHAN
TeopeTuyeckas
noaroToBka.
Heobxoanmble HaBbIKK
N YMEHMNS 4aCTUYHO
ocBOeHbl. PesynbTar
nabopatopHoii paboThi
4acTMYHO
COOTBETCTBYET eé
uensam.

HenpaBUNbHO.
MposiBnena
HeYyLOBNEeTBOPUTENbHASA
TeopeTnyeckas
NOAroTOBKA.
Heobxoanmble HaBbIKK
1 YMEHNS HE OCBOEHDI.
PesynbTtar
nabopatopHoii paboThl
He COOTBeTCTBYeT eé
Lensim.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
yuyebHO-nporpaMMHoro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl Mo creumnanbHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
npeaycMOTPEHHbIX MPOrpaMMol AUCLMMAUHBL.  |CNOCOBEH NPOLONXUTE 0ByHeHue nnm
NPUCTYNUTb NO OKOHYaHWM yHMBEpPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
LMCLMNNNHE.
Cemectp 3
TeKyL i KOHTPONb
MNMucbmenHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHuUs BbIMOAHEHbI  |3a4aHns BbIMOMHEHbI
JoMalHee BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHve MNpogeMoHCTpMpoOBaH  |3agmaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIE [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CMnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CrnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbI CpefHNE  [CNOCOBHOCTM MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVYMEHSATb 3HAHMS U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO (KOHKPETHbIX 3a4aHU.
KOHKPETHbIX 3a4aHuI.
NabopaTopHble |O6opynoBaHWE 1 O6opynoBaHue n O6opynosaHue u O6opynoBaHue 1
pabotbl MeToAbl UICNOMNb30BaHbl |METOAb! NCMOMb30BaHbl [METOAbl YACTUYHO MeToAbl NCMOMb30BaHbI 2
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Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHs.l ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHs
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe un y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
maTtepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3agaHus, YCBOW OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCLUNAWHBI, NOKa3an |[mporpamMMoii, 3HakoM € (Unm NPUCTYNUTbL No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoin CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVCLUMMNAWHBI, YCBOMN  |CaMOCTOSTENBHOMY MOrPELHOCTU B OTBETE  [LOMNONHUTENLHbBIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha aK3aMeHe U npu 3aHATUIA NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOpYECKMe LesTeNbHOCTY. 3HaHUAMU ONS UX
cnocobHocTn B ycTpaHeHns noa
NOHVMaHWK, N3NOXEHNN PyKOBOLCTBOM
1 NCNOMNb30BaHWU npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.
CemecTp 4
TekyLuit KOHTPOIb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBwbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposieneHa |lposiBneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOpUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBka. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxonuMble HaBblky  [MOAFOTOBKA. NoAroToBka.
W YMEHWS NOMHOCTBIO (U yMEHWs B OCHOBHOM  [HeobxonmMmble HaBblk  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
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Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
cnocobHoCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
MNMucbmenHoe  ([MpaBunbHO BbiNONHEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
JoMalHee BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
3apaHve MpogeMoHCcTpMpoBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CUCTEMATMYECKOE U y4eBHO-MporpaMMHOro  |y4ebHoO-NpPorpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [matepuana B o6beme, |y4ebHO-NporpamMMHOro
y4eBHO-MPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [MpUHLMNNANBHBIE
cB0BOOHO BBIMONHSATL  |MporpamMoli 3aaHus, |npencrosiwei paboTel  [OWMOKM B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, npenyCMOTPEHHbIX
NpeLyCMOTPEHHbIE nnTepartypy, crnpaBuncs ¢ nporpammoii 3afaHuni n
NporpamMmoi, yceomn  |PEKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEpatypy 1|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByHeHme
3HAKOM C OMCUMNIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoOi, [OKOHYaHNK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHUBepcuTeTa K
pekoMeHnoBaHHOM ancumnnuHe n nporpammor npogoeccnoHasnbHom
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, AOMYCTWN |aesiTenbHocTh 6e3
OVCLUMMNMUHBI, YCBOMNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3aUMOCBS3b OCHOBHbIX |MOMOHEHWIO 1 Ha 3K3aMeHe 1 npw 3aHATUIA NO
MOHSTWIA ANCLMMNAVHBI B [0BHOBNEHMIO B X04e BbINOSHEHNM COOTBETCTBYIOLLEN
WX 3Ha4YeHun gns HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.
npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnanaert
npodpeccuu, npoasun  |npogoeccrnoHanbHom HeobxoaMMbIMU
TBOpYECKME [EeATENbHOCTN. 3HaHMAMU ONs NX
cnocobHoCTM B ycTpaHeHus non
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.
CemecTp 5
TekyLLU KOHTPONb
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Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KypcoBas MpoaemoHcTpupoBaH  [[ponemoHcTpupoBaH  |[pogeMoHcTpypoBaH  |[poaeMOHCTpMpoBaH
paboTa no BbICOKMI YPOBEHb CpeaHWin ypoBeHb HM3KUIA YPOBEHb HeyLOoBNeTBOPUTENbHbIA| 1
OVNCUMNAWHE  |BnafeHus MaTepuanoMm (BnageHus MatepranoM |BnafeHus MaTepuanoM |ypOBEHb BNafeHus
no Teme paboTbl. no Teme paboTbl. no Teme paboThbl. marepuanom no Teme
Vcnonb3oBaHbl Vicnonb3oBaHbl WNcnonb3oBaHHble paboThbl.
Haonexauwue Hanonexawue WCTOYHWKU, MeToAabl U [/icnonb3oBaHHbIe
WCTOYHMKU B HY>XXHOM  [McTOuHMKM. CTpyKTypa |CTpyKTypa paboTbl NCTOYHUKW, METOLbI U
konunyectee. CTpykTypa |pabotbl v 4acTM4YHO CTpyKTYypa paboTbl He
paboTbl 1 NPVUMEHEHHbIE METObI |COOTBETCTBYIOT €€ COOTBETCTBYIOT €€
NnpVMeHéHHble MeToAbl (B LLIeNIOM COOTBETCTBYIOT |3ana4aM. YpoBeHb 3apayam. Pabota
COOTBETCTBYIOT NoCTaBNEHHbIM CaMOCTOSTENbHOCTU HecamoCTOoATENbHA.
NoCTaB/IEHHbIM 3apayam. PaboTa B Hn3knii. Ocpopmnenune |OdbopmneHne He
3agayvam. Pabota [OCTaTOYHON CTENEHN  |4ACTMYHO cooTBETCTBYET
XapakTepusyeTcs CaMoCToSTENbHA. COOTBETCTBYET TpeboBaHMsIM.
OPUrMHANBHOCTbIO, OdhopmneHve B TpeboBaHUsIM.
TEOPETUYECKON U/MNn  |OCHOBHOM
npakTU4eckoi COOTBETCTBYET
LEHHOCTbIO. TpeboBaHMsIM.
Odbopmnerne
COOTBETCTBYET
TpeboBaHUsIM.
NabopatopHble |ObopynoBaHme u O6opynosaHune 1 ObopynosaHue n O6opyLnosaHue n
paboTbl METOLbl MICNONb30BaHbI (METOAb! NCMOMb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTuyeckas TeopeTmyeckas YyIOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoonmble HaBblkn  [HeobX0ouMble HaBbIKU  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMmble HaBbikn  |HeobxooMMble HABbIKY
OCBO€EHbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoii paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
KoHTponbHas ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHUs BbINONHEHbI  |3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas YacTb 6onee 4eM HaMoONOBMHY. [MEHEE YeM HaMoNoBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytOT cepbEésHble owmnbKy. Hey0oBEeTBOPUTENbHbIV
BnageHna matepunanoM. |He3HaudnTenbHble npOD,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |[MaTepuanom.
npeBocxXoAHble lMpoaeMoHCTpUpOBaH  |ypoOBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOPOLWMIA YPOBEHD MaTepuanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHunsa matepuanom. |-|p09|BJ'IeHbI HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,uaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NMPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHNA K BbINOJTHEHUNIO (KOHKPETHbIX 33,[[,3HVII7I.
KOHKPETHbIX 3a0aHWIA.
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Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 1

TekyLwWUin KOHTPONb

1. NMncbMeHHOe poMallHee 3apaHue

Tema 1

3agaya 10.13.

OnpenennTb ypaBHEHWE LBUXEHNS 1 TPAEKTOPUIO ToYKM obona koneca paanyca R=1 M. aBTomobuns, ecnu asToMobunb
[BVXETCS N0 NPSMONMHEAHOMY MyTW C MOCTOSIHHOM CKOpOCThio 10 M/C. MpUHATL, 4TO KONECO KatuTcs 6e3 CKONbXEHNS;
3a Ha4yano KoopAuHaT B35ITb Ha4abHOE MOMOXEHNE TOYKU Ha NyTW, NPUHSATOM 3a OCb OX.

3apaya 12.1.

MNMoe3n OBMXETCS CO CKOPOCTbIO 72 KM/4ac; Mpy TOPMOXEHUW OH nonyyaeT 3amenneHve, pasHoe 0,4 m/c2. Hantu, 3a
Kakoe BpeMs [0 Npuxofa noesna Ha CTaHUMIo 1 Ha KakoM OT Heé pacCTOSIHUM AONXHO ObiTb HAYATO TOPMOXEHME.
3agaya 12.9.

Moe3n oBuxeTca paBHO3aMeONneHHo no ayre okpyXHocTu panuyca R=800 M. 1 npoxoaut nyTb s=800 M., umes
HayanbHyto ckopocTb v0=54 kM/4ac 1 KoHeyHyto v=18 km/4ac. OnpenennTtb NONHOE YCKOPEHME Noe3na B Havane u B
KOHLLe Oyru, a Takxe BpeMs ABUXEHWUS No 3Ton oyre.

3apaya 12.13.

IBuxeHne To4kn 3a8aHo ypaBHeHuamn x=10 Cos(2MMt/5), y=10 Sin(2l1/5)

(x, y - B caHTMMeTpax, t - B cekyHaax). Haitn TpaekTopuio TOHKW, BENYUHY U HanpaBneHne CKOPOCTH, a TakXe BeNnynHy
W Hanpas/ieHne YyCKOpeHMS.

3apaya 13.4.

Teno, HauMHas BpawaTbCcs PaBHOYCKOPEHHO N3 COCTOSIHUS MOKOS, fenaet 3600 060pOTOB B NEPBLIE 2 MUHYTHI.
OnpepennTb yrnoBoe YyCKOPEHHe.

3apaya 13.15.

Maxosoe Koneco paaguyca R=2 M. BpawaeTcs paBHOyCKOPEHHO U3 COCTOSIHUSA NOKOS; Yepes t=10 . To4kn, nexalme Ha
obone, obnanaloT NUHEeRHo ckopocTbio V=100 m/c. HaiTn ckopocTb, HOpMaNbHOE 1 KacaTellbHOe YCKOPEHUS ToYeK
obona koneca onst MomeHTa t=15 c.

3apgaya 16.10.
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MNpsimas AB oBuxeTtcs B MNOCKOCTM PUCYHKA, NPU4éM KoHeL, eé A BCE BpeMsl HaxoouTcs Ha nonyokpyxHoctn CAD, a
cama npsmMasl BCé BpeMs MpoxXoamnT Yyepes HenoasuxHyto To4ky C auametpa CD. Onpegenntb CKOPOCTb TOYKU MPSMOW,
cosnagatouer ¢ Toukon C, B TOT MOMeHT, koraa paanyc OA nepnenaunkynspeH CD, ecnn n3BecTHO, 4TO CKOPOCTb TOYKM
A B 3TOT MOMEHT 4 M/C.

3apaya 18.15.

MonayH B kpuBowMNHO-Non3yHHoOro MexaHnama OAB aoBuxeTcs no Ayroeoi Hanpasnswowein. OnpenennTtb KacatenbHoe u
HOpManbHOe YCKOpeHMs nondyHa B B monoxeHun, ykazaHHOM Ha pucyHke, ecnu OA=10 cm., AB=20 cm. Kpmeowmn OA
BpallaeTCcs, MMes B faHHbIi MOMEHT YrfioByl0 CKOPOCTb W=1 paf/c, yrnoBOe YCKOPEHNE PaBHO HYJIO.

3anaya 19.2.

ApTnnnepuincknin cHapag, OBurascb B aTMocdpepe, BpawaeTcs BOKPYr OCU Z C YrnoBON CKOPOCTbIo W. OLHOBPEMEHHO
OCb CHapsa z BpalaeTcs € YrinoBoi CKOPOCTbIoO W1 BOKPYr ocu |, HanpaBneHHOM Mo KacaTenbHOM K TpaekTopum LeHTpa
Taxectn C cHapsga. Onpenenutb CKOPOCTb To4ku M cHapsaa B ero spawarenbHom asuxeHun, ecnu CM=r \ n otpesok
CM nepneHamnkynsipeH ocu z; yron Mexay ocsimu z u | paseH a.

3apaya 23.57.

Peka HeBa Te4ét ¢ BOoCTOKA Ha 3anag no napannenv 60 rpagycosB CEBEPHON WNPOTbI C OTHOCUTENBHON CKOPOCTbIO 1,11
m/c. HaliTn cocTasnsitowme abcontoTHOro yckopeHus Yactuubl Bogbl. Paguyc 3emnn R=6370 kM.

3apava 1.3.

Ha nHe waxTbl HaxoanTCs YenoBek Beca 640 H; nocpencTBom kaHaTa, NEPEKMHYTOro Yepes HEMOLABMXHbIA 610K, Y4ENOBEK
yaoepxusaert rpys B 480 H. 1) Kakoe nasneHue okasbliBaeT YENOBEK Ha [HO WwaxThl? 2) Kakoi Hambonblmii rpy3 OH MOXeT
yaepxaTb C NOMOLbo kKaHaTta?

3apaya 2.6.

CrepxHn AC 1 BC coenvnHeHbl Mexay coboii 1 ¢ BepTUKaNnbHOW CTEHO NOCPEACTBOM WapHUPoB. Ha wapHupHblid 6ont C
bencTeyeT BepTukanbHasa cuna P=1000 H.

OnpenennTb peakumm aTxX CTEPXHEN Ha WapHUPHbIA 6onT C, ecnun yron, coctaensiemblin ctepxHem AC co CTeHoi,
paseH 30 rpagycam, a yrosn, coctaBnsembii ctepxHem BC co cteHow, paseH 60 rpagycam.

3apaya 2.17.

[Ba ognHakosbix umnmHapa | Beca P kax abiii noaBelweHbl Ha HUTSAX K Touke O. Mexay Humm nexnt umnmHap 1l Beca Q.
Bcs cuctema HaxoomTes B paBHoBecuu. LlunmHapel | He kacatotes apyr apyra. Onpenenutb 3aBUCUMOCTb MEXAY YoM
a, 06pa3oBaHHbIM HUTbIO C BEPTMKANbIO, U yriom b, o6pasoBaHHbIM NPsSIMOiA, Npoxoasiuelt Yepes ocu umnuHapos | u ll, ¢
BEPTUKANbIO.

3anaya 3.10.

K ooHOpoOHOMy CTEpXHIO, AnMHa KOTOporo 3 MeTpa, a Bec 6 H, noaselweHbl 4 rpy3a Ha paBHbIX PACCTOSHMAX APYr OT
apyra, npu4ém aBa KpanHuXx - Ha KoOHUax cTtepxHs. Nepsbiii rpy3 cneea Becut 2 H, kaxablii nocnenyowmn taxenee
npenbloylwero Ha 1 H. Ha kakoM paccTosHUmM X OT NEBOMO KOHLLA HY>XHO NMOABECUTb CTEPXEHb, YTOOLI OH OCTancs
rOPU3OHTASTbHBIM?

3apaya 4.10.

OpHopoaHbi ctepxeHb AB Beca 100 H onnpaeTcsa 04HWMM KOHLOM Ha raakuii roOpM30HTanbHbIA Mo, APYruM - Ha
rnankyto nnockoCTb, HakNOHEHHYIO nof yrnom 30 rpaaycos K FOpM30oHTY. Y KoHUa B cTepxeHb nogaepxusaercs
BEPEBKOM, NepeknHyTol Yepes 6ok C 1 Hecyweit rpy3 P; yactb Bepésku BC napannenbHa HaknoHHOM NAOCKOCTY.
MpeHebperas TpeHneM Ha bnoke, onpenenuTb rpy3 P v cunbl BaBneHns Ha Non 1 Ha HaKNOHHYI NNOCKOCTb.

3anava 4.62.

HaliT MOMEHTbI CMN MPUBOLOB B WAPHMpPax MexaHM3Ma poboTa-MaHMNynsaTopa, HaxoasWerocs B paBHOBECUM, KOrAa
BTOpOE 3BEHO NoAHATO nof yrnom 30 rpaaycoB K ropu3oHTy. Macca o6bekta MaHunynuposaHms 15 kr. LnuHbl 3BEHbEB:
nepsoro - 0,7 m, BToporo - 0,5 M. Maccbl 3BeHbeB: NepBoro - 35 Kr, BTOPOro - 25 Kr.

3apaya 5.11.

Ha HaknoHHOI NNocKoCcTM NexmT npsmMoyronbHblil 6pyc B Beca 400 H. K Hemy ¢ nomolwbio Tpoca NpUcoeauHSIoT
npsiMoyronbHbiil 6pyc A Beca 200 H, koTopbliA, CKONb3s MO HAKMNOHHOR NNOCKOCTU, HATArMBaeT Tpoc. KoadphnumneHTbl
TPEeHUs ¢ HaKNoHHoM nnockocTbio fa=0,5 n fB=2/3. Byaet nu cuctema B fanbHeneM HaX0aUTbLCS B nokoe? Hantn
HaTsxeHve T Tpoca v BENWYMHBI CUN TPEHWS, OENCTBYIOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3anaya 6.13.

MauTa AB ynepxwnBaetcs B BEPTUKANbHOM MOMIOXEHNN NOCPEACTBOM YETLIPEX CUMMETPUYHO PACMONOXEHHbBIX OTTSXEK.
Yron Mmexay KaxAbiMu [BYMS CMEXHbIMU OTTSXKamy paseH 60 rpagycam. Onpenenutb AaBneHne MadTbl HA 3eMAI0, eCnu
HaTsXeHne Kaxaon n3 oTTaxek pasHo 1 kH, a Bec Mautbl 2 kH.

3apaya 7.12.

Bec panvomauTbl ¢ 6eTOHHBIM ocHOBaHeM G=140 kH. K Mayte npunoxeHsl cuna HatTaxXeHus aHTeHHbl F=20 kH n Ha
BbICOTE 6 M - paBHOLECTBYIOWAs cun fasneHns setpa P=50 kH; obe cubl ropusoHTanbHbl U pacrnonoXeHbl BO B3aUMHO
nepneHanKynspHbIX MIOCKOCTSAX; BbICOTA MayThl pasHa 15 M. Onpenenntb pesynbTUPYIOWYIO peakLmio rpyHTa, B KOTOPOM
YNOXEHO OCHOBAHME MayThl.

3anaya 8.9.

CTon cToMT Ha TPEX HoXKax, KOHLbI KoTopbix A, B 1 C 06pasytoT paBHOCTOPOHHWIA TPeYrofbHMK CO CTOPOHOI a. Bec
cTona paseH P, npuyém LeHTp TAXeCTn ero pacnonoxeH Ha septukanu zOO1, npoxonsien yepes ueHTp O1
TpeyronoHuka ABC. Ha ctone nomelwéH rpys p B Todke M, KoopamHaTtbl KOTOPOM X 1 y; ocb Oy napannenbHa AB.
OnpenennTb gaBneHne Kaxaom HOXKM Ha non.

2. KoHTponbHas paborta
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Tema 2

Mo pasneny "KnHematmka" BbINONHAOTCSA 3aaaHmsa ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHUS TOYKM MO
3afaHHbIM ypaBHeHNaM eé aeuxeruns”, K.2 - "OnpeneneHne CKOPOCTEN 1 YCKOPEHWIA TOYEK TBEPOOro Tena npw
nocTynaTtensbHOM v BpawarenbHom asmxeHusax", K.3 - "KuHematunyeckun aHanmsa nnockoro mexaHnama", K.7 -
"OnpepnenexHne abcontoTHOM CKOPOCTM U abCONOTHOMO YCKOPEHMS! TOHKN".

Mo pazpeny "Ctatmka" CcTyOeHTbl BLIMOMHAOT 3a4aHUS U3 Ceaytowero yncna Huxe nepedncneHHoix: C.1 -
"OnpeneneHne peakunii onop Teépaoro Tena”, C.2 - "OnpeneneHne peakuuin ornop 1 cun B CTEPXHSX NNOCKOW doepMmbl”,
C.3 - "OnpegneneHune peakLmii onop COCTaBHOW KOHCTPyKLUMK (cuctema asyx ten)", C.5 - "PaBHoBecue ¢ y4éToM
cuennenus (TpeHus nokos)", C.7 - "OnpenenexHne peakuunii onop tBépaoro tena”, C.8 - "OnpeneneHne NonoxeHus
LeHTpa TaxecTtun".

3agaHus (M3 Ymucna Bbllle NepeyncneHHbiX) U HoMep BapuaHTa (Wngp) onpenensioTcs npenogasaTenem.

YKas3aHus K BbIMOMHEHWIO 3a4a4 KOHTPONbHOW paboTsl no pasneny "KuHemartuka".

3afayn no KMHeMaTuke pewarTcs aHanIMTUYeCKUM crnocobom NyTéM COCTABNEHUS YPABHEHW OBUXEHUS TOYKK, Tena B
BblOpaHHO 1K 3afaHHOM cucteme KoopamHat. Mpu pelweHnn 3atay LenecoobpasHo NpuaepXMBaTbCs CNeLyowero
nnaHa:

1) ycTaHOBWTb 06 bEKT ABUXEHUS (TOYUKY WUW TENO);

2) BbISIBUTb BCE CBSI3V U NOKa3aTh HA PACYETHOM CXEME CUCTEMY KOOPAMHAT, Hanbonee yoobHyo Ansi COCTaBNEHUS
YpaBHEHWU OBUXEHWUS;

3) onpenenntb cnocob 3aaaHns OBUXEHNS TOYKU;

4) pewunTb NONYYEHHYIO CUCTEMY YPaBHEHUA OTHOCUTENBHO NCKOMbIX BEMINYWH.

MNpu peweHnn 3apay 3aparHua K.1 "OnpeneneHre cKopocTn 1 YCKOPEHUS TOYKM MO 3aAaHHbIM ypaBHEHNSM eé
IBUXEHUS" LenecoobpasHo NpUaOEpXMBaTLCS CNenyoLWero nopsaka:

1. VICKNo4MB 13 3a4aHHbIX B KOOPAMHATHON hopMe ypaBHEHMWI OBUXEHNS BPEMS t, HANTW ypaBHEHWE KPUBO, YacTb
KOTOPOW (MNN LENVKOM BCS KPMBAs) SBNSIETCA TPAEKTOPMEN ABMXEHUS. HauepTutb B MaclwTabe TPaeKTopuio 1 OTMETUTb
Ha Hel NONOXeHWS TOYKM B Ha4YanbHbIA 1 B 3a0aHHbIA MOMEHTbI BPEMEHMN.

2. [Mpoekunn BEKTOPOB CKOPOCTU N YCKOPEHMS TOYKM HAXOOUM U3 YPaBHEHUA OBUXEHUS METOO0M NPOEKLMNA,
npensapuTenbHO MX NpoandgepeHUnpoBaB 1 BbIYUCINB 3HAYEHUS MPOU3BOOHBIX MNP

t=t1 c.

3. Mo HanAeHHbIM MPoEeKUMAM onpeaensoT MOLYNN BEKTOPOB CKOPOCTU M YCKOPEHNS, a TakxXe KacaTenbHOro u
HOPMasnbHOro YCKOPEHWI TOYKMN.

4. BekTOpa CKOpPOCTU 1 YCKOPEHWIA CTPOST MO MONYYEHHBIM NPOEKUUSAM. 3aTeM BbIYMCASAIOT Pagnyc KPUBU3HDI
TpaekTopun B To4ke npu t=t1 c.

5. Npadpmnyeckoe NOCTPOEHNE CKOPOCTU U YCKOPEHNS SIBNSETCH KOCBEHHbIM KOHTPOMIEM NPAaBUIbHOCTU aHaNNTUYECKNX
BbluMCNEHUiA. B cnyyae, ecnu BbIYMCIEHUS SIBNSIKOTCS BEPHBLIMU, BEKTOP CKOPOCTM ByaeT HanpaBneH no kacaTenbHOM K
KPUBOWM TpaekTopumn ABUXEHUS (AN5 NPsSIMO - coBnagaeT ¢ OTPE3KOM JaHHON NPSIMOW), a BEKTOP MOSIHOIO YCKOPEHUS
nocne pasfoXeHUst Ha KacaTeNlbHy0 U HOPMalibHYO COCTaBnsWmMe JAéT B MacluTabe 3Ha4YEHUS 3TUX COCTABNSHOLWMX.
Kpome TOro, HanpaeneHus 9TUX BEKTOPOB, a TakXe COCTaBNSAoWMUX NOMHOro YCKOPEHNS, NO3BONSIOT NPOBEPSTb 3HAKM
3HaYeHU OaHHbIX BENUYUH.

Mpwn peweHnn 3anaum K.2 "OnpeneneHne CKOpOCTen N yCKOPEHUIA ToYEK TBEPLOro Tena npu NocTynatenbHOM 1
BpallaTeNbHOM LBMXEHUsX" BHaYane onpenensitot koadguumeHTbl C, Mpu KOTOPbIX OCYLLEeCTBNsSieTCs Tpebyemoe
OBUXeHMWe rpysa. 3ateM, UCNonb3ys 3a4aHHble KNHEMaTU4eckme CBA3M OBUXEHUS Ten, ONpeaensoT CKOPOCTb U
yckopeHue rpy3a 1 1 To4km M 0gHOro 13 Konéc B MOMEHT BpeMeHu t=t1 c. OTn 3apaym pekoMeHOyeTcs pewarb B
cnegytowem nopsake:

1. Vicnonb3ys 3agaHHble yCNoBus OBUXEHNS rpy3a 1 onpenensiot noctosiHHble C. MoctosiHHblie CO n C1 onpegenstoTtcs
13 3a8aHHOro ypasHeHus aBuxeHuns rpysa npu t=0 ¢, a noctosiHHas C2 onpegnensercs n3 ycnosms, 4to npu t=t2 c
KoopauvHata rpysa pasHa x2. Takum o6pa3oM, ypaBHeHVE OBUXEHNS rpy3a 1 CTAHOBUTCS ONpPenenéHHbIM, YTO AaeT
BO3MOXHOCTb BbIYUCAINTb €F0 KMHEMATUYECKME NapaMeTpbl (CKOPOCTb, YCKOPEHUE) B N0HOA MOMEHT BPEMEHM

2. OnpenensoT KNHEMATUYECKNE XapaKTepmUCTMKI (YrnoBble CKOPOCTb U YCKOpPEHWe) koneca, KOTOPOMY NPpUHaAANEeXnT
Toyka M. [1ng aTOro 3anmncbiBaloT ypaBHEHUS, CBA3bIBAIOWME BpaWaTENbHbIE ABUXEHNS KACaloWNXCs OKPYXHOCTEN,
BblpaXXeHHble B PaBEHCTBE JIMHENHbIX CKOPOCTEN TOYEK STUX OKPYXHOCTEW (OKPY>XHOCTU HE NpOoCKanb3biBaOT APYr Mo
Opyxke!) npy N3BECTHON CKOPOCTU TOYEK OOHON U3 HUX.

3. o naBecTHbIM hopMynam onpenensoT CKOPOCTb, BpawaTenbHyo 1 LEHTPOCTPEMUTENBHYIO COCTaBASIOWNE
ycKopeHus Toukm M, a Takxe nonHoe eé yckopeHue.

4. Nokasas Ha pPUCYHKe MexaHn3Ma HanpaeneHUs yrioBbIX CKOPOCTU 1 YCKOPEHUS KONleca, Ha KOTOPOM pacnonoxeHa
Toyka M, NpoBOAAT HaNpaBneHWs BEKTOPOB CKOPOCTU, LLIEHTPOCTPEMUTENBHOIO, BpallaTenbHOro 1 NOAHOro YyCKOPEHUIA
3TOW TOUKMW.

Lns peweHuns 3aga4n na 3aganus K.7 "OnpeneneHne abcontoTHOWM CKOPOCTU U abBCOMOTHOrO YCKOPEHUS TOHKN"
npeasaputenbHo nayymte Temy "CnoxHoe OBnXeHue TO4KU" 1, TOraa, MCNnonb3ys TEOPEMbl O CNOXEHMM CKOPOCTEN 1
yCKopeHui Toukn (Teopema Kopuonuca), npuaoepXunsantecb cnemyoweid NocnenoBaTtenbHOCTU OEACTBUN:

1. B Hauyane Heobx0AMMO YCTaHOBUTL OTHOCUTENBHOE NONOXeHWe Toukn M B kaHane Tena D B faHHbIi MOMEHT BPEMEHN
t1. Ecnu nony4eHHoe 3Ha4yeHWe OyroBoil KoopauHaTthl ByneTt oTpuuaTtenbHbIM, 0TAOXUTE Touky M1 Ha pucyHke ¢ opyroi
CTOPOHbI OT ToukK O. MNpMMepPHO ANs MONOBWHbLI BapnaHTOB Touka M MoXeT ABuratbcst B 060Mx HanpaBneHnsx ot
HayanbHOWM TOYKM OTCHETA OyroBON KOOpAMHATHI TOYKM M, OTHOCMTENbHOE OBUXEHME KOTOPOW 3a0aH0 €CTECTBEHHbIM
cnocoboMm. MoaToMy, ecnu 3Ha4eHe No-Ny4nTCs NONOXUTENbHBIM, MONOXEHNE TO4KM M COOTBETCTBYET NOKA3aHHOMY Ha
pUcyHke.
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2. Ncnonbaysa onddpepeHunpoBaHme 3aaaHHbIX yPaBHEHWUI OBUXEHWNA Tena n To4ku M, HalamTe KOMNOHEHTbl CKOPOCTH
1 YCKOPEHMS B MEPEHOCHOM M OTHOCUTENBHOM ABUXEHNSX, a Takke noBopoTHoe (Kopronmcoso) yCKOpeHne B AaHHbINA
MOMEHT BPEMEHU U B HaAEeHHOM nonoxernun M1 Touku M oTHocuTensbHo Tena (npu t = t1 c).

3. AbcontoTHas CKOPOCTb TOYKM M HaxoOMTCs Kak reoMeTpuyeckasi CyMMa OTHOCUTENbHOI 1 NepeHOCHO ckopocTeii. B
npvBeoéHHbIX BApMaHTax 3a4aHns nepeHocHoe apuxeHune Tena D moxeT 6biTb BpalwatenbHblM UK NOCTynaTeNbHbIM.
4. OnpegnensitoT abCoNOTHOE YCKOPEHME TOYKM Kak reoOMeTPUYECKY CyMMy NEPEHOCHOro, OTHOCUTENBHOMO U (Mpu
Hannunn) Kopuonmucosa (MOBOPOTHOIO) YCKOPEHWIA.

5. C uenbio camonpoBepKy PEKOMEHAYETCS NONYyYEHHbIE BENNYMHBI MOKA3aTb Ha PUCYHKE U CIIOXMUTb UX FEOMETPUYHECKM.

3afauu no ctaTuke peLarTcs aHanMTUYEeCKM CcnocoboM NyTéM COCTaBNEHNS YpaBHEHUIA paBHoBecus. Mpu pelweHnm
3a4ay uenecoobpasHo NpUAEPXMBaTLCS CNeayoWwero nnaHa:

1) ycTaHOBWTb 06BEKT paBHOBECUS;

2) BbISABUTb BCE CBS3M W MOKa3aTb Ha PacYETHOW CxeMe BCe MX peakuun, a TakXe BCEe aKTUBHbIE CUIbI;

3) onpenennTtb BUA CUCTEMBI CUM, OEACTBYIOWMX HA JaHHbIA 06 bEKT PABHOBECHS;

4) BbibpaTtb Hanbonee yaobHyo L1151 COCTABNEHNS U PELIEHNS YPaBHEHWUI PABHOBECUSI CUCTEMY KOOPAMHAT;

5) cocTaBuTb CUCTEMY YPABHEHMWI PABHOBECUS PAcCMaTpUBaEMOro 06 bekTa, HaXo4sWerocs B paBHOBECUN NOL,
OEeNCTBMEM OaHHON CUCTEMbI CU;

6) pewnTb NONYYEHHYIO CUCTEMY YPABHEHWUI OTHOCUTENIbHO NCKOMbIX BESINYUH.

CemecTp 2

Tekywuin KOHTpONb

1. MMMcbMeHHOE poMallHee 3agaHue

Tewmbl 3, 4

3apnaya 26.18.

Macca ctona ctporanbHoro ctaHka 700 kr, macca obpabatbiBaemoit fetanv 300 kr, ckopocTb xona ctona 0,5 m/c, Bpems
pasroHa 0,5 ¢. Onpenenutb cuny, HeObXoAMMYIO ANs pa3roHa (cunTas ABUXEHNE PABHOYCKOPEHHBIM) U ANs
JanbHenwero paBHOMEPHOro ABUXEHNS CToNa, ecnu KoadpdmumneHT TpeHus npu pasroHe 0,14, a npy paBHOMEPHOM
nsuxerHun 0,07.

3apaya 27.10.

JLlBa reoMeTpmnyeckn paBHbIX M OOHOPOLHbLIX Wapa caenaHbl U3 pas3nuyHbix MaTepuanos. [MNoTHOCTU MaTeprana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa nagatoT B Bosayxe. Cuntasi conpoTnBieHe cpeabl MPonopLMOHaibHbIM
KBagparty CKOpOCTW, ONPenenuTb OTHOWEHME MaKkCUMarbHbIX CKOPOCTEN WapoB..

3anava 28.5.

Lns onpeneneHns Maccobl rPy>XEHOro Xene3Ho40POXHOro coctTasa Mexay TenoBO3aMun 1 BaroHamm yCTaHOBUAN
OnHamomeTp. CpedHee nokasaHue OvHamomeTpa 3a 2 MUH okasanocb 1000000 H. 3a 1o xe BpeMsi cocTae Habpan
CKOpOCTb 16 M/c (BHa4ane coctaB CTOSN Ha MecTe). Hantu maccy coctaea, ecnu KoadhpuumneHT TpeHus 0,02.

3apaya 30.9.

Bpyc HaunHaeT aBuratbCs ¢ HavanbHOW CKOPOCTbIO VO MO rOPM30HTaNIbHOW LWEePOX0BATON MAOCKOCTA U NPOXOANT A0
MOJIHOW OCTAaHOBKW paccTosiHue s. OnpenenvTb KO3aMULMEHT TPEHNS CKOMbXEHUS, CYMTas, YTO CUna TpeHUs
NpPONopLMOHaNbHa HOPManbHOMY AABNEHUIO.

3anaya 30.15.

Hanucatb BbipaxeHne NOTEHUMANLHOM SHEPrUM YNPYroi peccopsl, nporubatolleincs Ha 1 ¢M 0T Harpy3ku B 4 kH,
npegnonaras, 4To Npornb x Bo3pacrtaeT NPsSiMO NPONOPLMOHANLHO Harpyske.

3apaya 31.7.

MapawtoTnct Macceol 70 Kr Boibpocuncs n3 camonérta v, nponetes 100 M, packpbin napawtoT. Hantu cuny HaTsxeHust
CTPOMOB, Ha KOTOPbIX YENOBEK BblN MOABEIWEH K NapallloTy, ECAK B TEYEHUE NEPBLIX NMATU CEKYHA C MOMEHTA PACKPbITUSA
napauwoTa, Npu NOCTOSAHHOM CUne CONPOTUBMIEHNS OBUXEHMIO, CKOPOCTb NapaloThcTa yMeHblumnach Ao 4,3 m/c.
ConpoTrBneHneM Bo3ayxa OBUXEHNIO YenoBeka npeHebpeub.

3anava 32.26.

Onpegnenntb Nepron cBOBOLHbIX KonebaHuii rpy3a Macchl m, 3aXaToro Mexay AByMS NPYXWHaMK C pasHbiMU
koadpdpmumeHTamn xéctkoctn C1 n C2.

3apaya 32.71.

"py3 maccbl 100 r, noABELEHHbIV K KOHLY MPYXWUHbI, ABUXETCA B XMAKOCTU. KOSMUUNEHT XECTKOCTA MPYXMHbI
C=19,6 H/M. Cnna conpoTtusneHnsa OBUXEHNIO NPONopLMoHanbHa nepsow cteneHn ckopocTu rpysa: R=kv, roe k=3,5 H
c/m.

Haintu ypaBHeHWe OBUXEHWS rpy3a, eCNv B HAYaNbHbIA MOMEHT rpy3 Obifl CMELEH 13 MONOXEHNS paBHOBECKS HA 1 CM 1
oTnyweH 6e3 HayanbHON CKOPOCTU.

3apaya 37.35.

Ha kakoM paccTosiHimM OT LieHTpa Macc AonXeH ObiTb NOoABELWEH OU3NYECKUIA MASTHIK, 4TOObI Nepunoa ero kadyaHuii obin
HaVMeHbWUM?

3anaya 38.5.

Bbluncnutb KNHETUHECKYO SHEPTMIO KPUBOLWMMHO-MON3YHHOr0 MEXaHn3Ma, ecnvm Macca Kpusowmna m, gfivHa Kpusowmna
r, Macca nonsyHa M, onuHa watyHa |. Maccoii watyHa npeHebpeyb. KpmBowmn cyntate O4HOPOLHbLIM CTEPXHEM. YTNoBas
CKOPOCTb BpaLLEHNs KpMBOLWMNa W.
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2. KoHTponbHas pabora

Tema 4

KoHTponbHas pabota CoCTOMT M3 TPEX-YETLIPEX 3aay, KOTOpbIE CTYAeHTbl 6epyT U3 [5] cnucka OCHOBHOM NnTepatypbl.
Mo pasneny "KnHemartmka" BbINONHAOTCS 3aaaHms ns yucna: K.1 - "OnpeneneHme CKOPOCTU U YCKOPEHUS TOUKM MO
3afaHHbIM ypaBHeHnsaM eé neuxermns”, K.2 - "OnpeneneHne CKOPOCTEN 1 YCKOPEHWIA TOYEK TBEPOOro Tena npw
nocTynaTtenbHOM U BpawarenbHom asmxeHuax", K.3 - "KuHematnyeckun aHanmsa nnockoro mexaHmnama", K.7 -
"OnpepeneHne abcontoTHOM CKOPOCTU 1 aBCONIOTHOO YCKOPEHMS TOUKK".

Mo pasgeny "Ctatmka" CTyAeHTbI BbINMOMHAOT 3a4aHNs U3 CNeayioWero Yyucna Huxe nepedncneHHoix: C.1 -
"Onpegnenexve peakuunii onop t8épgoro Tena”, C.2 - "OnpenenexHne peakunii onop 1 CUi B CTEPXHSAX NIOCKOR doepmbl”,

C.3 - "OnpegneneHune peakLmini onop cCOCTaBHOM KOHCTPyKLMKM (cuctema asyx ten)", C.5 - "PaBHoBecue ¢ y4éToM
cuennenus (TpeHus nokos)", C.7 - "OnpenenexHne peakuwnii onop tBépaoro tena”, C.8 - "OnpeneneHne NonoxeHus
LeHTpa TaxecTn".

3agaHus (M3 Ynucna Bbllle NepPednCneHHbIX) U HOMep BapraHTa (wugp) onpenensioTcs npenogasaTenem.
KoHTponbHas paboTa BbINOMHAETCS B OTAENBHOW TETpaan, Ha 061oXKe KOTOPO yka3biBaeTCcs OTAENEHNE,
crneumnanbHOCTb, HOMEP rpynbl, Pamuma n nHMUManbLl CTyaeHTa u Ha3saHue kageapsbl.

Mpy 0dbOPMNEHUN KOHTPONBbHON PaboTbl PEKOMEHAYETCS BbIMONHSATL Cneaytowne npasuna:

1) B TETpPaau OCTaBnATb NONS WMPKHOW 3,5 - 4 CM 4Nng 3aMeyaHunii peLeH3eHTa;

2) TEKCT yCnoBus 3agayv C YACNOBbIMU AaHHbIMK NepenucaTb 13 3a4a4HrKa NONHOCTbIO;

3) cocTaBnTb akkypaTHble YepTexu B MacliTabe ¢ MOMOLLbIO KapaHaalla, MMHENRKN U LMPKYNS; He fomnyckaeTcs
BbIMOSTHEHNE YepTEXEN OT PyKU;

4) Ha yepTexax HeobxoAMMO yKasbliBaTb BCE HEODXOAMMbIE pa3Mepbl U BCE BEKTOPbI, YNOMMHAEMbIE B PELIEHUN 3a4a4K;
5) pelweHne 3apay apryMeHTMpoBaTh CCbIIKaMy Ha ONpeaeneHns, akCMoMbl UNN TEOPEMBI;

6) BCE BbIYMCNIEHUNS BECTM B BYKBEHHOW (POPME, a YMCIIOBbIE 3HaYEHNs ByKB NOACTABAATb /UL B OKOHYATE/NbHbIE
peaynbTtathl; 0cob0e BHUMaHVe cnenyet 0bpatntb Ha YETKOCTb M30BpakeHnst ByKBEHHbIX CYIMBOJIOB;

7) 3anvcu, BbINOMHEHHbIE PYKOMMUCHBIM, YETKUM NMOYEPKOM C BbICOTOM BYKB HEe MeHee 3 MM, CrieflyeT BbiNONHATL 6e3
CYLLECTBEHHbIX UCMPaBNEHUIA.

HeBbinonHeHWe 3TUX pekoMeHaaLuuii 3aTpyaHAET NPOBEPKY KOHTPONbHOW paboThl 1 cO34aeT TPYLAHOCTH NPU €ro 3almTe.

KoHTponbHas paboTa, BbINONHEHHas CTYLEHTOM He Mo Wwudppy (BapraHTy), Bo3Bpawaetcs 6e3 pacCcMOTPeHUs.

Ecnun nocne NnpoBepPKU npenonasarenem Kakue-nmbo 3anayn KOHTpOJ'IbHOI7I p8.60TbI OKaxyTCs HE 3a4TEHHbLIMU, TO BCE
ncnpasneHunda cnenyet npon3sognTb B TOM Xe TeTpann Ha YNCTbIX NTNCTax, o3arnaBneHHbIX "Pabota Hang owmbkamn".

CTyneHT AomXeH UcnpaBnTb BCce OTMEYEHHbIe owmnbku. Ecnn 3anayn peweHbl npasunbHo, To pabota Bo3BpallaeTcst
CTYLEHTY C MOMETKOM "aonyleHo K 3awmTe". Kaxpoe 13 AonyleHHbIX K 3alWuTe KOHTPOSbHbIX 3a4aHuniA OMXHO ObiTh
3alyIeHo CTYAEeHTOM O4HO; B NMPOLIecCe 3almnTbl eMy NpeanaralTcs BONpPOChl, OTHOCAWMECS K NPeacTaBNeHHOMY UM
peweHunio 3a8a4, BONPOCH! MO TEOpUKM NO TeMaM 3a4ady; Kak NpaBuno, CTyOeHTy npeanaraetcs CamoCTOSATENbHO PeWnTb
3agadvy (MprMep) No OLHOWN N3 TEM 3aLMILAEMOrO KOHTPONBHOMO 3a4aHuns.

Mocne 3awWwmnTbl KOHTPOSbHON PaboTbl, NpeayCcMOTPEHHOR y4ebHbIM NaHOM B AaHHOM CEMECTpe, CTYAEHT AonyckaeTcs K
3a4éTy 1 9K3aMeHy cornacHo y4ebHoMy nnaHy cneumnanbHOCT Mo COOTBETCTBYIOLWEMY pa3aen Kypca
TEOPETNYECKONMEXAHUKMN.

YKasaHus K BbINOMHEHWIO 3a4a4 KOHTPONbHoW paboThl no pasgeny "KuHemartmka'.

3. YcTHbIN onpoc

Tembl 3, 4,5

1. YTo aBnsieTcs KONMYECTBEHHOW MEPOI MHEPTHOCTM Tena?

2. Hannwute andgdgoepeHumanbHble YpaBHEHNS OBUXEHUS MaTEPUanbHON

TOYKM B MPOEKLMSAX HA OCU HEMOLABUXHOW AEeKapPTOBON CUCTEMbI KOOpAUHAT

M Ha eCTECTBEHHbIE OCW.

3. 3anuwmnTe OCHOBHOWM 3aKOH ONHAMUKW 0Nt OTHOCUTENIbHOrO OBUXEHMUS

TOYKMW.

4. YeMmy paBHbI MEPEHOCHASA 1 KOPUONMCOBA CUMbl MHEPLINW MatepuanbHoi

TO4KN?

5. Kakas cuctema otcyeta HasbiBaeTCs UHEpPLMANbHON?

6. HasoBnTe OBe OCHOBHbIE 3aa4M OMHAMMKN CBOBOOHOM MaTepuanbHoi

TOYKMW.

7. Kak onpenensioTcs Npon3BosbHble MOCTOSHHbIE MHTErPUPOBAHNS

npuv peweHnn andpdepeHumnanbHblX ypaBHEHUA OBUXEHUS MaTepnanbHOm

TO4KN?

8. CopopmynupyitTe obpaTtHyto 3agady OMHAMUKN MaTepranbHOM TOUKN.

9. lNMepeuncnnte CBONCTBA BHYTPEHHUX CUNT MEXAHNYECKON CUCTEMBDI.

10. Yemy paBHa macca cucteMbl MatepuanbHbIX TOHeK?.

11.Kak onpenensetcs nonoXeHue LeHTpa MacC MEXaHNYECKON CUCTEMBI?
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12. Kaknmn BennymHamm xapaktepumayeTtcs pacnpeneneHne Macc B MEXaHNYECKOiA

cucteme?

13. Kakne ocu Ha3biBaOTCA raBHbIMU LIEHTPANbHBIMK OCSMU MHEPLMN?

14. Kak cBa3aHbl MOMEHTbI MHEPLIMM OTHOCUTENBHO OBYX NapannenbHbiX

ocel, 0gHa U3 KOTOPbIX MPOXOANT Yepes LeHTp Macc Tena?

3auer

Bonpochl k 3a4eTy:

KunemaTtnka

1. MpeameT 1 3agayn kKMHemaTku. MpocTpaHCTBO 1M BPEMS B KNacCUYeckon MexaHnke. Cuctema ot-cyéra.

2. BekTopHbIl cnocob 3anaHns OBUXEHNS TOYKW. Y PABHEHUE OBUXEHUS, TPAEKTOPWS, BEKTOPbI CKOPOCTU U YCKOPEHNS
TOYKM.

3. KoopamHaTHbI cnocob 3anaHus ABUXeHNs. TpaekTopus, ypaBHEHUS OBUXEHWS, CKOPOCTb U YCKO-PEHMNE TOUKMU.
4. EcTecTBeHHbI cnocob 3afaHns OBUXeHUst To4kn. CKOpPOCTb, KacaTeNlbHOEe U HOpMasibHOe YCKOPE-HUSI TOYKN.

5. 3apaum kuHemaTvku abcontoTHo TBEPLOro Tena. [MocTynatenbHoe ABMXEHWE TBEPOOro Tena.

6. Teopema 0 TpaekTopmsXx, CKOPOCTAX N YCKOPEHUSX MOCTynaTeNbHO ABMXYLLErocs TBEPAOro Tena.

7. BpauweHve TBEpOOro Tena BOKPyr HEMNOABMXHON OCW. Y paBHEHUE BpalaTebHOro ABUXEHMS. YInoBas CKOPOCTb 1
YrnoBoe yckopeHue TBépaoro Tena.8. BpaweHue TBEpOOro Tena BOKpyr HENoABUXHOW ocu. BekTopHble doopmynbl ons
CKOPOCTEN 1 YCKOPEHUI TOYeK Bpaluatowerocs tena.

9. MNnockoe neuxeHne TBépAoro Tena. CeeaeHne NAOCKOro ABMXEHWS Tena K OBUXEHUIO NNOCKON dourypel B ee
MNOCKOCTH.

10. Nnockoe aenxeHve TBEPAOro Tena. PasnoxeHne aBMXeHMS NAOCKON courypbl Ha NocTynaTenbHoe 1 BpawarenbHoe
OBVXEHWS. YpaBHeHWS NNOCKOro ABUXEHNS Tena.

11. OnpeneneHne CKOPOCTel To4eK TBEPAOro Tena npy nNI0CKOM ABUXEHUN. MIHOBEHHbI LEHTP CKOPOCTEN NNOCKOM
dourypbl.

12. OnpepneneHne yCKOPEHWA To4eK TBEPAOro Tena npwv NIOCKOM ABUXEHUN.

13. [iBuxeHne TBEPOOro Tena C O4HOW HEMOABUXHON TOYKONW. Yribl Sinepa. YpaBHeHns cpepnyeckoro ABuXeHuns
TBEPOOro Tena.

14. [IBnxeHne TBEPOOro Tena C O4HOW HEMOABMXHOM To4KOW. MrHoBeHHas ocb BpauweHus. MrHoBeHHas yrnoeas
CKOPOCTb 1 MTHOBEHHOE YTNIOBOE YCKOPEHHE.

15. II1BuxeHune TBEPOOro Tena ¢ 04HON HEMOLBUXHON TOYKON. PacnpeneneHne ckopocTen Todek TBEPAOro Tena.
16. IBuxeHune TBEPOOro Tena ¢ 0AHOM HEMOABUXHOW TOYKON. PacnpeneneHne yCKopeHuii To4ek TBEPLOro Tena.
17. CBoboaHoe OBMXeHue TBEPOOro Tena. TeopeMa 0 CKOpPOCTsIX To4ek cBo6OAHOrO TBEPAOro Tena.

18. CBoboaHOEe ABMXeHue TBEpnoro Tena. Teopema 0b yckopeHusix Tovek cBoboaHOro TBEpAOro Tena.

19. KuHematuka CnoxHoro ABUXEHNS To4KK. Teopema 0 CNOXEHUN CKOPOCTEN TOYKU B CIOXHOM ABUXEHUN.

20. Teopema 0 CNOXEeHNN YCKOPEHUI B CNOXHOM ABMXEHUN To4kK (Teopema Kopuonuca).CtaTtunka

21. MNpeamet cTtatmkn 1 eé ocHoBHble 3aaaqn. OCHOBHblE ONpeaeneHnst N NOHATUS CTaTUKMN.

22. Akcmoma paBHoBecCKS AByX cui. AKCOMa NPMCOEaNHEHNS N CKIIOYEHNS YPaBHOBELIMBAOWMXCS cun. AKkcroma
napannenorpamma. AKCMOMa paBeHCTBa AeiCTBNSA 1 npoTuBoaencTeus. MpuHumn 3ateepaesaHms. MpuHumn
0CcB0O60OXAAEMOCTM OT CBSI3U.

23. Teopema 0 paBHOBeCUM TPEX HemapannenbHbIX CUn.

24. Crctema CXOLsWmMXCS CUM; MPUBEAEHNE K PaBHOLENCTBYOWeEN. AHANUTUYECKMiA cnocob onpeneneHns
paBHOOENCTBYIOLWEN.

25. [eoMeTpryeckme 1 aHanMTNYeCckre yCnoBmns paBHOBECUS CUCTEMbI CXOOSAMXCA CUN.

26. MOMEHT cunbl OTHOCUTENbHO TOYKM (LEHTPa).

27. MOMEeHT cunbl OTHOCUTENBHO OCW.

28. CBs3b MEX QY MOMEHTaMM CU/bl OTHOCUTENBbHO OCU 1 OTHOCUTENIbHO TOYKW, NeXallen Ha ocu.

29. Mapa cun 1 ee MOMeHT (anrebpanyeckunii 1 BEKTOPHbI MOMEHTHI Napebl). Teopema 06 9KBMBANEHTHOCTU Nap.
30. CnoxeHwve nap v ycnosusi paBHOBECUS CUCTEM nap.

31. MapannenbHbI NepeHOC cunbl (NeMMa 0 napannenbHOM NepeHoce Cunbl). [[NaBHbIA BEKTOP W rMaBHbIA MOMEHT
CUCTEMBI CUN.

32. NpuBeneHne cncTembl CUN K LLEHTPY (OCHOBHas TeopemMa CTaTukm).

33. Ycnosue cylwecTsoBaHNS paBHOAENCTBYIOWERA A5 CUCTEMbI CUN.

34. YcnoBus paBHoBecUst abCcontoTHO TBEPLOro Tena npu AeMCTBUM Pa3NNYHbIX CUCTEM CUN.

35. Tpu hopMbl yCNOBUIA PABHOBECUS NMIOCKONA CUCTEMBI CUJT.

36. Ctatmyecku onpenensiemble U CTaTUYeCK HEONPELENMMbIE 3a4a4u.

37. PaBHOBEeCUWE TBEPOOro TeNa Npu Hanuummn TpexHns. TpeHne ckonbxXxeHuns. TpeHne KaveHus.

38. LlenTp TaXecTn TBEépOoro Tena. Metoapl onpeneneHns LEHTPOB TAXECTH Ten.

Cemectp 3

TeKyLwuin KOHTPONb

1. MucbMeHHOE AoMallHee 3apaHue

Tembl 6, 8

3apaya 10.13.

CrpaHuua 21 13 36.
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OnpenennTb ypaBHEHVE OBUXEHNS U TPAEKTOPUIO TOUKM oboaa koneca paauyca R=1 m.

aBTOMOOUNS, ecny aBTOMOOW/b ABUXETCS MO NPSAMONMHERHOMY MyTW C NOCTOSIHHON CKOPOCTbio 10M/C. MprHSATB, YTO
KOoneco Katutcst 6e3 CKONbXEHUS;

3a Ha4yano KoopAMHaT B35ITb Ha4anbHOE NOMNOXEHNE TOYKU Ha NyTW, NPUHSATOM 3a 0Cb OX.

3apava 12.1.

MNMoe3n OBMXETCS CO CKOPOCTbIO 72 KM/4ac; Mpy TOPMOXEHUW OH nonyyaeT 3amenneHue, pasHoe 0,4 m/c2. Hantu, 3a
Kakoe BpeMs [0 Npuxofa noedna Ha CTaHUMIO M Ha KakoM OT HEE PacCTOSIHUM AOMXKHO ObiTb HAYATO TOPMOXEHNE.
3apaya 12.9.

Moe3n oBmXeTCa paBHO3aMeaNeHHO No ayre okpyXHocTu pagmyca R=800 m. n npoxoaut nytb s=800 M., nmes
HayanbHylo ckopocTb V0=54 Kkm/4ac n KoHeYHyto v=18 km/4ac. Onpenenntb NONHOE YCKOPEHME Noe3aa B Havane v B
KOHLe Ayru, a Takxe BpeMsi ABVXEHUS NO 3TOR ayre.

3apaya 12.13.

LBuxeHne Toukn 3a8aHo ypaBHeHusamn x=10 Cos(2t/5), y=10 Sin(2l1t/5)

(X, y - B caHTUMeTpax, t - B cekyHaax). Hantu TpaekTopumio TOYKW, BENNYNHY U HANpaBneHWe CKOPOCTH, a Takxe BeNndnHy
1 HanpasfeHne YyCKopeHMs.

3anava 13.4.

Teno, Ha4yMHas BpalaTbCs PaBHOYCKOPEHHO N3 COCTOSIHUS NOKos, fenaet 3600 060pOTOB B NEPBbLIE 2 MUHYTHI.
OnpepennTb yrnoBoe yCKOPEHHE.

3apaya 13.15.

MaxoBoe koneco paauyca R=2 M. BpalaeTcs paBHOyCKOPEHHO U3 COCTOSHMS NOKOS; Yepes t=10 c. To4kn, nexaiume Ha
obone, obnafatoT nuMHeHon ckopocTbio V=100 M/c. HaiiT ckopocTb, HOpManbHOE 1 KacaTenbHOE YCKOPEHNS TOUEK
obopa koneca ans MomeHTa t=15 c.

3anaya 16.10.

MNpsimas AB nBrxeTcs B NNOCKOCTM PUCYHKA, MPUYEM KOHeL, eé A BCE BpeMs HaxoaouTcs Ha nonyokpyxHocTtn CAD, a
cama npsmMast BCé BpeMs NpoxoamT Yyepes HenoasuxHyto Touky C auametpa CD. Onpenenntb CKOPOCTb TOYKU MPSMOW,
coBnapatouen ¢ Toukor C, B TOT MOMeHT, koraa paamnyc OA nepneHamkynspeH CD, ecnm n3BecTHO, YTO CKOPOCTb TOYKU
A B 3TOT MOMEHT 4 M/C.

3apnaya 18.15.

MonayH B kpuBowmnHo-non3yHHoro mexaHnama OAB asuxeTcsa no Ayroson Hanpasnswowein. OnpenenvTtb KacatenbHoe n
HopManbHOe YCKOpeHMs nondyHa B B monoxeHun, ykazaHHOM Ha pucyHke, ecnv OA=10 cm., AB=20 cm. Kpneowmn OA
BpalaeTcs, MMest B AaHHbIi MOMEHT YrioByl0 CKOPOCTb W=1 pag/c, yrnoBoe yCKOPEHNE PaBHO HY/IO.

3anaya 19.2.

ApTnAnepuincknin cHapsag, OBUrascb B aTMocpepe, BpawaeTcs BOKPYr OCU Z C YrNoBO CKOPOCTbIO W. O LHOBPEMEHHO
OCb CHapsa z BpallaeTcs C YyrinoBon CKOPOCTbio W1 BOKPYr ocu |, HanpaBneHHOW Mo KacaTenbHOM K TPpaeKTopun LeHTpa
Taxectn C cHapsga. Onpenenutb CKOPOCTb ToYku M cHapsaa B ero BpawatensHoM asuxeHun, ecnu CM=r \ n otpe3ok
CM nepneHamnKynspeH ocu z; yron Mexay ocsimu z u | paseH a.

3apava 23.57.

Peka HeBa Te4ét ¢ BocTOKA Ha 3anapg no napanneny 60 rpagycoB CEBEPHOW WNPOTHI C OTHOCUTENBbHOM CKOPOCTbIO 1,11
m/c. HaiiTn coctaensitowme abCcontoTHOro yCKopeHns YacTuubl Boabl. Paguyc 3emnn R=6370 km.

3apaya 1.3.

Ha nHe waxTbl HaxoouTcs YenoBek Beca 640 H; nocpenctBom kaHaTta, NEPEKMHYTOro Yepes HEMOLABMXHbIA 650K, YenoBeK
yaoepxusaet rpys B 480 H. 1) Kakoe naBneHue okasblBaeT YeNoBeK Ha JHO WwaxTbl? 2) Kakoi Hambonblwmii rpys oH MOXeT
yoepxaTb C NOMOLbO kKaHaTta?

3anava 2.6.

CrepxHu AC 1 BC coennHeHbl Mexay cob0i 1 C BEPTUKANbHON CTEHOM NOCPEACTBOM WapHUPOB. Ha wapHupHbIi 6ont C
nericTeyeT BepTukanbHas cuna P=1000 H.

OnpenennTb peakumnmn 3TUX CTEPXHEN Ha WwapHUpHbIA 6onT C, ecnu yron, coctaBnsieMblii ctepxHeM AC co CTEHOI,
paseH 30 rpagycam, a yron, coctasnsiemblii ctepxHem BC co cteHoi, paseH 60 rpagycam.

3apaya 2.17.

[Ba ognHakosbix umnmHapa | Beca P kaxabiii noaseweHbl Ha HUTSX K Todke O. Mexay Humm nexint umnmHap |l Beca Q.
Bcs cuctema HaxoomTes B pasHosecuu. LlunuHgpel | He kacatotes apyr apyra. Onpenenutb 3aBUCUMOCTb MEXAY YoM
a, 06pa30BaHHbIM HUTBLIO C BEPTMKANbIO, M yriom b, 06pasoBaHHbIM NPSMON, Npoxoasielt Yepes ocu uunuHapos I u ll, ¢
BEPTUKANbIO.

3apaya 3.10.

K ogHopoAHOMY CTEpPXHIO, AnMHA KOTOporo 3 MeTpa, a Bec 6 H, noaselleHbl 4 rpy3a Ha paBHbIX PpacCTOSHMSAX APYr OT
apyra, npum4ém aBa KpanHuX - Ha KOHUax cTepxHs. MNepsbii rpy3 cnesa Becut 2 H, Kaxablii nocnenyowmnn tTaxenee
npenbioywero Ha 1 H. Ha kakoM paccTosiHAM X OT NeBOro KOHLA Hy>XHO NOABECUTb CTEPXKEHb, 4TOBLI OH OcTancs
rOPU3OHTASNbHBLIM?

3anaya 4.10.

OnHopoaHbin ctepxeHb AB Beca 100 H onvpaeTtcs 0iHUM KOHLIOM Ha rnafkuii FOPM3OHTaNbHbIA MO, OPYrM - Ha
rnafkyto nnocKoCTb, HAKNOHEHHYIO nog yrnom 30 rpafycoB K ropu3oHTy. Y KoHua B cTtepxeHb nogaepxmnsaeTtcs
BEPEBKOM, NepeknHyTol Yepes 6nok C 1 Hecywweit rpy3 P; yactb Bepésku BC napannensHa HakNOHHOM NAOCKOCTY.
MNpeHebperas TpeHneM Ha Bnoke, onpenenutb rpy3 P 1 cunbl AaBNeHNs Ha MO 1 Ha HaKOHHYHO MAIOCKOCTb.

3anava 4.62.
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HainTu MOMEHTBI Cvn MPUBOLOB B WAPHUPAX MEXaHN3Ma pobBoTa-MaHWMNynsTopa, HAXOAAWErocs B PaBHOBECWM, KOr4a
BTOPOE 3BEHO MOoAHATO nod yrnom 30 rpamycos kK ropu3oHTy. Macca obbekta MaHunynnposaHns 15 kr. OiMHbI 3BEHbEB:
nepsoro - 0,7 m, BToporo - 0,5 M. Maccbl 3BeHbeB: NepBoro - 35 Kkr, BTOPOro - 25 Kr.

3apaya 5.11.

Ha HaknoHHOW NNocKoCTW NeXuT npsiMmoyronbHbili 6pyc B Beca 400 H. K HeMy ¢ nomoubto Tpoca nprMcoeanHaoT
npsiMoyronbHblil 6pyc A Beca 200 H, koTopbliA, CKONb3s MO HAKMNOHHOR MNOCKOCTU, HATArMBAET Tpoc. KoadpthnumneHTbI
TPEeHUs ¢ HaKNoHHOM nnockocTbio fa=0,5 n fB=2/3. Byaet nu cuctema B fanbHenweM HaXoauTbLCS B nokoe? Hantn
HaTsxeHve T Tpoca v BENWYMHBI CUN TPEHWS, OENCTBYIOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3anaya 6.13.

MauTa AB ynepxnBaetcs B BEPTMKANbHOM MONIOXEHNN NOCPEACTBOM YETLIPEX CUMMETPUYHO PACMONOXEHHbBIX OTTSXEK.
Yron Mexgy KaxabIMu OBYMSI CMEXHbIMU OTTSAXKamu paseH 60 rpagycam. Onpenenutb AaBneHne MadyTbl Ha 3eMNio, ecnu
HaTsXeHme Kax oo n3 orTaxek paeHo 1 kH, a sec mautbl 2 kH.

3apgaya 7.12.

Bec panmomauThl ¢ 6eTOHHbIM ocHoBaHueM G=140 kH. K Maute npunoxeHsl cuna HaTsaxeHust aHTeHHbl F=20 kH 1 Ha
BbICOTE 6 M - paBHOLeCTBYyOWAas cun aaeneHns setpa P=50 kH; 0b6e cunbl ropuaoHTanbHbl M PacnonoXeHbl BO B3aMMHO
nepneHa4nKynspHbIX MIOCKOCTSX; BbICOTA MayThl pasHa 15 M. Onpenenutb pesynbTUPYIOWYIO PeakLmio rpyHTa, B KOTOPOM
YNOXEHO OCHOBAHME MayThl.

3apaya 8.9.

CTon cTouT Ha TPEX HoXKax, KOHLUbI KoTopbix A, B 1 C 06pa3syioT paBHOCTOPOHHMIA TPEYrofbHUK CO CTOPOHOI a. Bec
ctona paseH P, npuyém ueHTp TaxecTu ero pacnonoxeH Ha septukann zOO1, npoxogsiwein Yyepes ueHtp O1
TpeyronbHuka ABC. Ha ctone nomelwwéH rpys p B Touke M, KoopamHaThl KOTOPOW X 1 y; ocb Oy napannenbHa AB.
OnpepennTb gaBneHve Kaxaowm HOXKM Ha non.

2. NTabopartopHbie paboTbl

Tembl 10, 11

MOCTPOEHME 3MIOP BHYTPEHHUX YCUTUN

Lns 3apaHHbIX pacHeTHbIX cxeM TpebyeTcs:

1. OnpenennTb ONOPHbIE peakuun, ecinv 3To Heo6XoaMMO.

2. 3anucatb ypaBHeHNs NPOOO/NbHbIX (OCEBbIX ) CUJT, KPYTAWMX MOMEHTOB, MOMEPEYHbIX CUM 1 M3rnbatoWwmx MOMEHTOB A1s
BCEX Y4aCTKOB 3a0aHHOM CXEMbl.

3. BbluncnunTb 3HaYeHMs NPoAobHbIX (OCEBbIX ) CUNM, KPYTSLLMX MOMEHTOB, NONEpeyHbIX CUM U U3rndaroLnux MOMEHTOB B
CevYeHunsx Yyepes ofH MeTp.

4. 1nsi y4acTKOB, rAe MMeeT MeCTO HENTMHEHbIA 3aKOH U3MEHEHWS BHYTPEHHWX YCUMWIA, OpAMHATHI SMOP BbIYMUCIUTL HE
MEHEE YEM B YETbIPEX CEYEHMSIX.

5. MponseecTy NPOBEPKY 3MOP HA OCHOBE M3BECTHbIX OMpdepeHUManbHbIX 3aBUCMMOCTEN.

6. AHanM3 KpaTko U3NOXMTb B pacyeTHO-NOSICHUTENbHOM 3anncke.

7. YCTaHOBWTb ONAaCcHOE CevyeHue 1 pacyeTHble 3HaYeHWsl BHYTPEHHMX YCUMNA.

8. OPOpPMNTb PACHETHO-MOACHUTENbHYIO 3AMMNCKY.

9. PacyeTHble CXeMbl 1 3Mopbl BHYTPEHHUX YCUNNIA ¢ 0603HA4YEHMEM YMCTIOBLIX PA3MEPOB 1 OPAMHAT B XapakTepHbIX
TOuKax.

10. OKcTpeMasibHble 3Ha4YeHMsl OpaMHaT BbINOMHUTL Ha BKNadplllax ¢ cobnioaeHneM Bcex TpeboBaHnii TeXHUYEeCKoro
yepyeHms.

3. KoHTponbHas pabora

Tembl 7, 8

3apayvm no JUHaMVKe pewarTcs aHanMTUYeckuM cnocoboM MyTéM COCTABNEHUS YPABHEHUI ABUXEHNS TOYKM, Tena B
BbIBpaHHOI 1nn 3afaHHol cucteMe koopamHar. MNpu peweHnn 3aaady LenecoodbpasHo NpULEPXUBaATLCS CNeOyOWEro
nnaHa:

1) yCTaHOBWTb 06 BEKT OBVXEHUS (TOYKY UKW TENO);

2) BbISIBUTb BCE CBSA3M U NOKa3aTb Ha pacyéTHON CXxeMe CUCTEMY KoopamHaTt, Hanbonee yaobHyio Ans COCTaBNEHUS
YypaBHEHWU OBUXEHWS;

3) onpenenntb cnocob 3aaaHns ABUXEHUS TOYKN;

4) pewnTb NONYYEHHYIO CUCTEMY YPaBHEHWU OTHOCUTENIbHO NCKOMBIX BEINYUH.

MNpu pewernn 3apay 3aganusa K.1 "OnpeneneHne cKOpocTu 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YypaBHEHNAM eé
IB/XeHNs" LenecoobpasHo NpuAEPXNBaTbCS Cneayowero nopsaka:

1. Vicknoums 13 3afaHHbIX B KOOPAUHATHON (hopMe YpaBHEHU OBUXEHNUS BpeMs t, HANTN ypaBHEHWE KPUBOM, 4acTb
KOTOPOW (MM LIeNNKOM BCS KpUBasl) SIBNSIETCS TpaekTopuel apuxeHus. HauepTutb B MacwTabe TpaekTopuio 1 OTMETUTb
Ha Hel NONOXEHNS TOYKN B Ha4YanbHbIA U B 3aaHHbIA MOMEHTbI BPEMEHMW.

2. Mpoekuunn BEKTOPOB CKOPOCTU M YCKOPEHUSI TOYKM HAXOLMM U3 YPaBHEHWU LBUXEHNS METOLOM MPOEKLUMA,
npeaBapuTenbHO UX NPOANGIEPEHLMPOBAB W BEINUCIVB 3HAYEHWSI NPOU3BOLHbBIX NpY

t=t1 c.

3. Mo HaaeHHbIM NPOEKUMAM OnpeaenstoT Moy BEKTOPOB CKOPOCTW M YCKOPEHUS, a TakXe KacaTefbHOro u
HOPMaNbHOro YCKOPEHWA TOYKM.
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4. BekTOpa CKOpPOCTU 1 YCKOPEHWIA CTPOST MO MONYYEHHbIM NPOEKUUSAM. 3aTeM BbIYMCASAIOT PaanyC KPUBU3HDI
TpaekTopun B To4ke npwu t=t1 c.

5. 'padpmnyeckoe NOCTPOEHNE CKOPOCTU U YCKOPEHUS SIBNSETCH KOCBEHHbIM KOHTPOSIEM NPAaBUIbHOCTU aHaNNTUYECKNX
BbluMCNEHUIA. B cnyyae, ecnu BbIYMCIEHUS SBASHOTCS BEPHBLIMU, BEKTOP CKOPOCTM ByAeT HanpaBneH Nno kacaTenbHOM K
KpWBOW TPaeKkTopun ABUXEHUS (418 NPSMON - COBMagaeT C OTPE3KOM LAHHOW NPSMON), a BEKTOP MOMHOr0 YCKOPEHNS
nocne pasnoXeHus Ha KacaTeNlbHy0 U HOPMalibHYKO COCTaBnsWmMe JAET B MacliTabe 3Ha4YEHUS 3TUX COCTABNSHOLWMX.
Kpome TOro, HanpaeneHns aTux BEKTOPOB, a TakXe COCTaBNSAoWMUX NOMHOr0 YCKOPEHNS, NO3BONSIOT NPOBEPSTb 3HAKM
3Ha4YeHUin naHHbIX BennyuuH.Mpn pewenun 3anaym K.2 "OnpeneneHne cKOpocTel U YCKOPEHWIA TOYEK TBEPAOro Tena npu
nocTynaTenbHOM 1 BpalaTenbHOM ABUXEHNSX" BHAYane onpenensoT koadodomumneHTbl C, Npu KOTOPbIX OCYILECTBASETCS
TpebyeMoe OBMXeHMe rpy3a. 3aTeM, UCMoNb3ys 3aAaHHbIe KMHEMaTUYECKe CBS3W ABUXEHUS TeN, onpeaensiot
CKOPOCTb 1

yckopeHue rpysa 1 1 Todkm M ogHOro ns Konéc B MOMeHT BpeMeHu t=t1 c. 3T 3ana4m pekomeHaoyeTcs pewatb B
cnepytouem nopsioke:

1. Vicnonb3ys 3agaHHble YCNoBMS OBUXEHNS rpy3a 1 onpenenstot noctosiHHble C. MoctosHHbe CO n C1 onpegenstoTtca
13 3a8aHHOro ypasHeHus aBnxeHuns rpysa npu t=0 ¢, a noctosHHaa C2 onpenensercs n3 ycnosms, 4to npu t=t2 ¢
KoopAmHata rpysa paBHa x2. Takum 06pa3oM, ypaBHEHME LBUXEHNS rpy3a 1 CTAHOBUTCS ONpenenéHHbIM, YTO faeT
BO3MOXHOCTb BbIYMCIUTb €r0 KUHEMATUYECKME NapaMeTpbl (CKOPOCTb, YCKOPEHME) B Ni0BO MOMEHT BPEMEHN

2. OnpenensitoT KMHEMaTUYECKNE XapakKTePUCTUKN (YrNoBble CKOPOCTb 1 YCKOPEHME) Koneca, KOTOPOMY NpUHaanexmTt
Touka M. [1nsg aT0ro 3anncbiBaloT ypaBHEHUS, CBA3bIBAOWME BpaWaTENbHbIE ABUXEHNS KacatoWNXCH OKPYXHOCTEN,
BblPAXXEHHbIE B PABEHCTBE NIMHEHbIX CKOPOCTEN TOYEK 3TUX OKPYXXHOCTEN (OKPY>XHOCTW HE NPOCKanb3biBaloT APYT MO
OpyXke!) Npn n3BeCTHOM CKOPOCTM TOYEK OOHOW U3 HUX.

3. o naBecTHbIM hopMynam onpenenstoT CKOPOCTb, BpawaTenbHyo Y LLEHTPOCTPEMUTENbHYIO COCTaBAsoWne
ycKopeHus Toukm M, a Takxe nonHoe eé yckopeHue.

4. lokasaB Ha pUCYHKEe MexaHU3ma HanpaBneHus yrioBbiX CKOPOCTM U YCKOPEHNS Kofleca, Ha KOTOPOM pacronoxeHa
To4yka M, NpoBoAAT HaNpaBneHUs BEKTOPOB CKOPOCTU, LEHTPOCTPEMUTENBHOIO, BpallatesibHOro U NoaHOro YCKOPEHNi
3TOW TOUKMW.

Mpw pewenunn, 3agay 3agarus K.3 "KnHematuyecknini aHanns nnockoro MexaHmama" HeobxoanMo TWaTeNnbHO U3y4YnThb
NPUBELAEHHOE HUXE PELIEHNE W MPUMEHUTb ONCaHHbIE TaM Crnocobbl K PELIEHNIO 3a4a41 CBOErO BapuaHTa.

MNpuBeném pekoMeHaoyeMbI MOPSALOK PELEHNS 3TUX 3a4aq.

1. HaxoosaT MrHoBeHHbIN LeHTp ckopocTeld (MLC) Tena, coeepluaiolwero nnockoe ABnXeHue.

2. OnpenensioT yrioByl0 CKOPOCTb 3BEHA, KOTOPOMY npuHaanexar 1o4km B n C (aTo 3BeHO coBepluaeT nnockoe
OBUXeEHune).

3. Boumcnsot ckopocTtu Touek B n C, Ha pyucyHke nokasbiBaloT HanpaBieHNS YriioBO CKOPOCTM 3BEHA, COBEPLLAIOILENO
nnockoe OBMXEHNE, BEKTOPOB ckopocTen Touek B n C.

4. lMpoBepsoT NpaBMIbHOCTb BbIYMCIEHNIA MOayneii ckopocTel Todek B n C.

5. OnpenensioT yrinoBoe yCKopeHne 3BeHa, COBEPLLAIOLLErO MOCKOE ABUXEHUE, a TakXe yckopeHns Todek B u C.
MeToaunka onpeneneHns aTux napaMmeTpoB B 3aBUCMMOCTUN OT BUAa NPeanoXeHHOro MexaHmama pasnunyHa. Pasnvuve
COCTOUWT B TOM, 4TO AN151 KPMBOLWMMHO-WATYHHOr0 MexaHn3ma yckopeHue nonsyHa B HanpaeneHo Boonb Hanpaensiowen
nonsyHa. [Ins MexaHM3moB C Konécammn HanpasneHNs H1 YCKOPeHUst To4kn B, Hu yckopeHns Todku C 3apaHee
HenaBecTHbl. OfHaKO 45 BCEX MEXaHW3MOB HYXHO YMeTb paccyutaTb 1 ONpeaennTb HanpasneHns COCTaBNSAIOWMX
YCKOPEHUS TOYKM. YTNOBOE YCKOPEHNe 3BeHa, COBEPLIAOWEro Nnockoe ABUXeHWE, B KPUBOWUMNHO-WATYHHOM MeXaHn3Me
paccunTbiBaeTCA Nocne onpeneneHns kacatenbHoro yckopeHus Touku B npu eé BpalueHumn Bokpyr nontoca A,
HageHHOro cnocobom npoekuuii. B MexaHnamax ¢ MoABMXHbBIMU U HEMOABUXHBIMU KONECaMU, Y4UTLIBAS Bhllle
cKasaHHoe, MOXHO NyTéM anddepeHUNpPoBaHUS YrNoBOW CKOPOCTY 3BEHA, COBEPLIAIOWEro Nnockoe ABUXeHWE, No
BPEMEHM C AanbHeluM npeobpasoBaHNeM 3TOr0 BbIPaXKEHMUS BbIYUCUTL YIIOBOE YCKOPEHME 3TOro 3BeHa. B
MexaHnamax ¢ obonmu

NOABUXHbBIMU KONEcammn 13-3a PaBHOMEPHOrO BpalleHnsi 06omx KONéc yrnoBoe YCKOpeHre 3BeHa, COBEpLUIAoLWero
Nnockoe ABMXEHWE, PaBHO HYNIO.

6. Ha pncyHke nokasbiBaloT HanpasieHne yrnoBoro yCKOPeHns 3seHa, COBepLaLLEero nnockoe asnxeHune. Ons
KPUBOLIMMHO-WATYHHOrO MexaHnama HanpasneHne 3Toro yrioBoro yCKOpeHUs COOTBETCTBYET MOSTIOXUTENIbHOMY
HanpaBfeHMIO KacaTeNbHOro YCKOpeHMs To4km B npu oTHocuTensHoM BpaweHun 3seHa AB Bokpyr nontoca A. Ins
MexaHvn3Ma C OOHWM MOOBUXHbIM KONIECOM HanpasfieHne YyrnoBoro yCKOPeHUs 38eHa, COBEPLIAKOLEro Niockoe
OBUXEHVe, onpenenserca HanpasneHneM yrioBoro yCKOpeHus KprMeowuna.

Lns peweHuns 3apayn n3 3agaHus K.7 "OnpenenexHve abcontoTHOM CKOPOCTM U abCONMOTHOMO YCKOPEHUST TOUKI"
npeaBaputensHo naydmte Temy "CnoxHoe OBUXEeHWEe TOYKU" 1, TOraa, MCNnonb3ys TEOPEMbI O CNOXEHMM CKOPOCTEN 1
yCcKopeHun Touku (Teopema Kopuonuca), npuaepxmsantecb cnemytowein nocnenoBarenbHOCTU AeACTBUNA:

1. B Hayane Heo6x04MMO YCTaHOBUTb OTHOCUTENBHOE MONoXeHUe Toukn M B kaHane Tena D B AaHHbIA MOMEHT BPEMEHM
t1. Ecnu nony4eHHOe 3Ha4eHWe OyroBoil KOOpAuHaThl ByneT oTpuuaTtenbHbIM, OTAOXUTE Touky M1 Ha pucyHke ¢ opyroi
CTOPOHbI OT ToukK O. MNpMMepHO ANs MONOBMHbLI BapUaHTOB Touka M MOXeT OBuratbcst B 060Mx HanpaBneHmsx ot
HayanbHOWM TOYKM OTCHETA OyroBOW KoopamHaTbl TOHKM M, OTHOCMTENbHOE OBMXEHNE KOTOPOI 3a4aH0 €CTECTBEHHbIM
cnocobom. MoaToMy, ecnu 3HaYeHEe NONYYNTCS NONOXMUTENBHBIM, NONOXEHNE TOUKM M COOTBETCTBYET NOKa3aHHOMY Ha
pucyHke.

2. Ncnonbaysa ondgepeHUnpoBaHe 3aiaHHbIX ypaBHEHNI OBMXEHWNIA Tena n To4ku M, HaliamMTe KOMNOHEHTbI CKOPOCTH
N YCKOPEHMUS B NEPEHOCHOM U OTHOCUTENbHOM LBUXEHUSIX, a TakXe NOBOPOTHOE (KOprMONnCcoBo) yCKOPEHWE B AaHHbIN
MOMEHT BPEMEHU W B HAKAEHHOM nonoxeHun M1 Touku M oTHocuTensHo Tena (npu t = t1 ¢).

PeructpaumonHblii Homep 10289367819 iy PAEKTPOHHBIH
CtpaHuua 24 13 36. IBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

3. ABcontoTHas CKOpoCTb TOYKM M HAX0OMTCS KaK reOMETPUYECKAsi CyMMa OTHOCUTENBHON 1 NMEPEHOCHO ckopocTeit. B
npuBEeLEHHBIX BApMaHTax 3aaaHns NepeHocHoe ABuxeHne Tena D MoxeT 6biTb BpawaTtebHbIM UK NMOCTYnaTenbHbIM.
4. OnpenensitoT abCONMNOTHOE YCKOPEHME TOUKM Kak reOMETPUYECKYH CyMMY MEPEHOCHOr0, OTHOCUTENLHOIO U (Mpu
Hanu4un) Kopronncosa (NOBOPOTHOr0) YCKOPEHWUIA.

5. C uenbio caMonpoBEPKU PEKOMEHIYETCS NONYYEHHbIE BENNYMHBI MOKA3aTb HA PUCYHKE U CNOXUTb UX FTEOMETPUYECKM.
3apaum no cTaTvke pelalTcs aHanMTMYecKnM cnocobom NyTéM COCTaBNEHUS YpaBHEHW paBHoBecKs. Mpy peweHnm
3ajay uenecoobpasHo NpuaepXMBaTbCS CRedyolero niaHa:

1) ycTaHOBMTb 06 bEKT PaBHOBECHS;

2) BbISABUTb BCE CBSA3M W MOKa3aTb Ha PacYETHOW CXeMe BCe MX peakuun, a TakxXe BCE akTUBHbIE CUIbI;

3) onpenennTb BUO CUCTEMbI CUM, AEACTBYIOWMX HA OaHHbIA 06 BEKT paBHOBeCKS;4) BbiIbpaTb Hanbonee ynobHyo ons
COCTaBNEHWS 1 PelleHns ypaBHEeHWU paBHOBECUS CUCTEMY KOOPAMHAT;

5) cocTaBuTb CUCTEMY YPaBHEHWI PABHOBECUS PACCMaTPUBAEMOro 06 beKTa, HAXOASWEroCs B PaBHOBECUN MOL,
AencTBMEeM [aHHOW CUCTEMbI CUM;

6) pewnTb NONYYEHHYIO CUCTEMY YPABHEHWUI OTHOCUTENIbHO NCKOMBIX BEJINYUH.

3anaun Ha paBHOBeCKe TBEPObBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MNIOCKON CUCTEMBI CUA, PEAaKTCs NO NpUBeAEHHOMY
HUXe obweMy nnaHy.

YpaBHeHunsa paBHOBeCKS TBEPAOro Tena B ciyvyae Npovn3BobHON NNOCKON CUCTEMbI CUN MOXHO COCTaBUTb B OLHOW M3
Tpéx cpopM. Buibrpas Ty unm nHyto coopMy ypaBHEHW paBHOBECKUS!, CieflyeT CTPEMUTLCS K MOyYeHnto Hambonee
MPOCTON CUCTEMbBI YPABHEHWI, 4TOObI B KAXA0€ U3 HX BXOLWIIO MUHMMATIbHOE YMCIIO HEU3BECTHbIX. Heobx0anMo MeTh B
BUY, 4TO Nony4eHuto Bonee NPoCToi CUCTEMbI YPaBHEHW CNOCOBCTBYET TakXe yAa4Hbll BbIOOP CUCTEMbI KOOPAUHAT.
Ocwu KoopamHaT cneflyet HanpaensTb TakK, 4TOObI OHW BbiNW NepPneHANKYNSPHbI K HEKOTOPbIM HEN3BECTHBLIM PEAKLISM.
Torpa aTn peakumm B COOTBETCTBYIOWMNE YpaBHEHNS NPOEKLUMIA He BOMayT. C 3TO XEe LEeNbio TOYKM ONs COCTaBNEHMS
ypaBHEHWU MOMEHTOB crieayeT Bbibupath TaM, rae nepecekaetcs 6onblie HEM3BECTHbIX PeakLUmii (eCnn TONbKO 3TO He
YCNOXHWT BbIYUCNEHWE ey Apyrx cun). MNpwn Bbl4MCNEHNM MOMEHTOB YacTo BbiBaeT yaobHO pasnaraTb HEKOTOPbIE CUTbI
Ha cocTaensowme n, Nonb3ysiCb TEOpeMon BapuHboHa, HAX0ANTb MOMEHT CUAbl KaK CYMMY MOMEHTOB STUX
COCTaBNSAOLWNX.

B cTatuke TBEpOOro Tena Haps4y C 3afjavyamMu PaBHOBECUS OOHOrO Tena NPUXOAMTCS paccMatpueath 1 3a4aum
paBHOBECUS CUCTEMbI COYNTIEHEHHDBIX TEN, T.€. KOHCTPYKLMM, COCTOSIWEN U3 HECKONBbKMX CBA3AHHbBIX HE XECTKO ApYr C
npyrom yactei. B couneHéHHbIX cuctemax pasnuyaoT BHEIWHWE CBA3M (ONOopbl), CKPEnnaowme KOHCTPYKLUMIO C Tenamu,
He BXOLSIMMM B €€ COCTaB, U BHYTPEHHUE CBSA3U, COEAVHSIOWME YACTU KOHCTPYKLUM MeXay coBoi.

PelweHue 3apa4 paBHOBECUS COUNEHEHHBIX CUCTEM MOXHO NPOWN3BECTU LBYMS criocobamu.

MepBbiit cnocob. OcBO60ANTLCS TONLKO OT BHELHUX CBA3EN 1 COCTaBUTb YPaBHEHNS PABHOBECUS NS BCEA KOHCTPYKLMN
B LIENIOM Kak Ana ogHoro TBépaoro tena. [paBoMepHOCTb COCTaBNEHWS 3TUX YPaBHEHUI cnegyeT N3 akCMOMbl
OTBEPAEBaHMS, COrNacHO KOTOPOi CUCTEMa CUA, OEACTBYIOWMNX HA KOHCTPYKLMIO, MPU PaBHOBECUM LOMIXHA
yIOBNETBOPSATH YCNOBUSIM PAaBHOBECUS TBEPLOro TeNa, XOTS KOHCTPYKLINS NOCNe 0CBOOOXAEHNS OT BHELHKX ONOpP U He
ocTaétcst XEcTKoi. HacTo Ymcno noayyeHHbIX TakuM 06pas3oM ypaBHEHU OKa3biBAETCS MEHbLUE YMCNa HEU3BECTHbIX,
0[HaKO 3T0 06CTOSATENBCTBO elé He fenaeT 3aaady cTaTuyecky HeonpenenéHHoi. Ecnm pacuneHnTs KOHCTPYKLUMIO Ha
OTHENbHbIE YaCTW U COCTAaBUTb YPABHEHUS PABHOBECMKS AN OOHOW UMW HECKONbKMX YacTel ¢ y4ETOM peakumii
BHYTPEHHUX CBA3EN, TO YNCNIO HEN3BECTHBIX MOXET 0Ka3aTbCsl He Bonblue Yncna BCex COCTaBNEHHbIX HE3aBUCUMbIX
ypaBHEeHWI paBHOBecCKS. B 9TOM cnyyae 3apgada sBnseTcs ctatndeckn onpenenéHHom.

BTopoii cnocob. KoHcTpykums cpasy pacuyneHsieTcsl Ha OTLAe/bHblE XECTKUE YacTy 1 paccMaTprBaETCsl paBHOBECHE
KaX OO N3 HUX B OTAENbHOCTU C YH4ETOM BHYTPEHHNX PeakLUii.

3anayv paBHOBeCUS TBEPObIX TEM, HAXOAAWMNXCS NOA AEACTBUEM MPOCTPAHCTBEHHOW CMCTEMbI CUN, PELIAIOTCSA MO
N3N0XEHHOMY OBLEeMy nnaHy.

[ns paBHoBecus TBEpAOro Tena nog AencTBMEM NPOCTPAHCTBEHHOW CUCTEMbI CUN HEOBXOAUMO U LOCTATOYHO, YTOObI
CymMMa Npoekuunii Bcex OeCTBYIOWMX CUM (aKTUBHBIX U MACCUBHDBIX) HA MPOW3BOJIbHO BbIOpaHHbIE OCU LeKapTOBbIX
KOOPAMHAT N CYMMbl MOMEHTOB BCEX CW/T OTHOCUTENBHO 3TUX OCE PaBHANNCH HYIIO.

Onsa Toro 4tobbl 3aaaya bbina cTaTnyecky onNpenenéHHOM, YACHO HEM3BECTHDIX, BXOOSWMX B 3TN YPABHEHUS, HE OOMXHO
6bITb 6oree wecTun. Belbupas cuctemMy KoopavnHaTt, CnefyeT CTPEMUTLCS K TOMY, 4TOBbI OCK KoopAamHaT Bbinn
napannenbHbl Y NepPreHaNKYNspHbl K BO3MOXHO 60NblUeMY YMCTY HEM3BECTHBIX peakLuuidi. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYPanbHYO BENWYMHY, NGO UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hymo. Kpome Toro,
XenaTenbHO Ha4yano KoopauHaT BblbpaTthb Tak, YTOObl OCK Nepecekany Kak MOXHO 60nblue HEN3BECTHBIX peakunii. B atom
Cny4yae OHU He BOWIYT B ypaBHEHNE MOMEHTOB.

Mpw cocTaBneHN ypaBHEHUIA paBHOBECUSI Hambonbluee 3aTpyIHEHUE BbI3bIBAET BbIYUCIEHNE MOMEHTOB CU
OTHOCUWTENbHO Ocelt KoopamHaTt. B HekoTopbix cnyvasix 6uiBaeT yoo6HO, Kak 1 B Ciydae Niockol CUCTeMbl cun,
pasnoxuTb CUNy HA COCTaBNSIOWME, NapannenbHbie KOOPANHATHLIM OCSM, U HAXOAUTb MOMEHT CUJIbl OTHOCUTENBHO OCK
no Teopeme BapuHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBNSIOLWMX. B cnoxHbix cnyyasix anst obneryeHus
BbIYMCNIEHUS MOMEHTOB CUN PEKOMEHOYETCS M306pa3nTb HA BCNIOMOraTenbHOM PUCYHKE NPOEKLMIO paccMaTpmBaeMoi
KOHCTPYKLMW U MPUIOXEHHBIX K HEM CUT HA NIOCKOCTb, MePReHANKYNSPHYIO K OCW1, OTHOCUTESNIbHO KOTOPOIA
onpenensitoTca MOMeHTbI cun. [py 3TOM NPOEKUMM CUA Jal0TCS CO CTOPOHbI NONOXUTENbHOMO HaNpasieHNs OCHu.
Llenbto KOHTpONbHOW paboTbl SBNsSeTCS NPMOBPETEHNE HABLIKOB CAMOCTOSTENBbHOMO PELEHNS NOCTaBNEHHbIX 3a4ay U
npopaboTka COOTBETCTBYHOWMX TEM, UCMONb3YEMbIX LS KX PELLEHUS.

KoHTponbHas paboTta crnocobcTByeT 3akpenneHunto, yrnybneHunio n ob6obLeHno TEopeTUYeCcKnxX 3HaHnin, a Takxe
NPUMEHEHMIO STUX 3HAHWI K PELLEHNIO pa3HO0OpasHbIX 3a4a4 MEXAHVKU B LIENOM.
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Ok3ameH

Bonpochbl k ak3ameHy:

1) PacTtsixeHune-cxatme npsMONNHERHbIX CTEPXHEN.

2) HanpsixxeHusl B nonepeyHbIX CEHEHUSX CTEPXKHSAX MPU PaCTSAXEHUN-CXaTnn

3) HanpsixxeHus B Ce4eHnsX, HaKNOHEHHbIX K MONEPEYHOMY CEHEHMIO MPU PACTAXEHNN-CXATUN

4) MpoponbHble N MONepeyHbIe AechopMaLn NpU PacTaxXEeHUN-cXaTum.

5) 3akoH N'yka npu pacTsaxeHun-cxartuu.

6) Moaoynb ynpyroctu, KoadpdpuumeHT lNyaccoHa.

7) OnpeneneHne 0CeBbIX NEPEMELLEHNI MPU PACTAXKEHNN-CXATUN.

8) OnpeneneHve yonuHEHNs CTEPXHS NPY PaCTSXEHUN-CXaTUN.

9) PacTsixeHne-cxaTne ¢ y4eToM COBCTBEHHOro Beca.

10) Monbop ceveHwuii ¢ y4eToM COBCTBEHHOrO BECA NPW PaCcTSXEHUU-CXaTum.

1) VcnblTaHns MaTepuanos Ha pacTsXeHue.

2) OCHOBHble MexaHM4ecKkue xapakTepucTuku matepuana.

3) Pac4ét Ha NpoYHOCTb MpU PacTAXEHNU-CXaTUN.

4) OnpeneneHvne [onyckaeMblX HaNPSXeHWiA.

5) Ctatuyeckm Heonpegenmmble cnuctembl. CTeneHb CTaTUYECKOW HEONPEAENNMOCTH.

6) MpuMep pelleHnsi CTaTMYECKN HEONPEAENMMO CUCTEMBI, paboTatollel Ha PaCTSXEeHNE-CXaTUE.
7) Mpumep peweHns cTaTMiecky HEONPEaENMMOl CUCTEMbI, paboTatoLei Ha PaCTSXEHME-CXAaTHE C YH4ETOM
HETOYHOCTW M3rOTOBNEHNS.

18)

1
1
1
1
1
1
1

anMep peweHna ctatn4eckn HeOHpe,ﬂeﬂMMOﬁ CNCTEMDI, pa60Ta+ome|7| Ha pacTaXeHune-cxatme ¢ y4eToM NaMeHeHus

Temneparypsbl.

19) HanpsxeHHOe COCTOSHME B TOYKE.

20) Buapbl HaNpsXXeHHOro CoOCTOAHUS

21) MNnockoe HanpsXeHHOe COCTOSHUE.

22) 3aKkOH MapHOCTW KacaTenbHbIX HAMPSXEHWIA.

23) OnpepneneHne HaNPSXXeHUA Ha HAKNOHHbIX NAOLWaaKax Npu NIOCKOM HaNPSAXEHHOM COCTOSHUN.

4) OnpegneneHne NonoXeHns rnaeHbIX NoOWanoK NPy NIOCKOM Hanps>XeHHOM COCTOSIHUN.

5) OnpeneneHne BENNYUH raBHbIX HAMPSAXEHWI NPU NNOCKOM HaMNPSXEHHOM COCTOSHUN.

)
)
)
3

NN N

6) MpocTpaHcTBEHHOE HANPSXEHHOE COCTOSHME.
27) KOMMNOHEHTbI TeH30pa HanpsXXeHW.
8) OnpeneneHne NONOXeHUS rNaBHbIX NOWAL0K NPW NPOCTPAHCTBEHHOM HaNPSXXEeHHOM CO-CTOSHUN.
29) OnpegneneHve BenMYMH rnasHbIX HAMPSXEHWI NPy NPOCTPAHCTBEHHOM HAMPSXEHHOM CO-CTOSIHUN.
30) OnpepneneHve HaNPSXeHUA Ha NPOMN3BOJIbHBLIX HAKNOHHbIX MAOWAaAKax No U3BECTHLIM HANMPSXEHUSIM Ha [MaBHbIX
nnowankax npv NPOCTPaHCTBEHHOM HanNpPs>XeHHOM COCTOSIHWM.
31) dedopMnpoBaHHOE COCTOSIHWE B TOYKE.
32) NaBHble pedpopmaunn.
33) 3akoH 'yka npu NpoCTPaHCTBEHHOM HAaMNPSXXEHHOM COCTOSHMN.
4) NameHeHne obbema Matepvana npv gegopmaumm.
5) YnenbHasa noteHuManbHas sHeprus npy NPOCTPaHCTBEHHOM HANPSXEHHOM COCTOSIHUW.
6) OKcTpemanbHble KacaTenbHble HanpsXeHns. MNMoHATMe 0 YNCTOM caBure.
7) AHanns Hanps>XXeHHOro COCTOSHMS NPU YACTOM caBure. 3akoH ['yka npu 4iCcToM casure.
)
)
)
|
)

N

8) 3aBucumocTb Mexay mopynsamu ynpyrocti E n G ons nsotponHoro marepuana.

9) KpyyeHve. HanpsaxeHns n gegopmaumm.

0) Pac4ét Ha npoYHOCTb U XECTKOCTb Bana.

1) MNepBas 1 BTOpas Teopunt NPOYHOCTW.

42)TpeTbsi TEOPUS NPOYHOCTM.

43)YeTBepTas TEOPMS NPOYHOCTML.

44) N3runb. Nnocknit n3rnb. Ynctoii n3rnbd. Mprmepsl yncToro naruba.

45) OnpeneneHne HopManbHbIX HANPSIXXEHWIA NpK NIOCKOM nonepeyHoM narnbe. Hynesas nuHusi. Pacnpenenerve
HOpMalbHbIX HANPSXEHWIA MO BbICOTE CEHEHUSI.

46) OnpepneneHve kacaTenbHbIX HAMPSIXXEHWUIA NPU NIOCKOM nonepeyHoM narnbe. dopmyna Xypasckoro.
PacnpeneneHne kacatenbHbIX HANPSXEHWUIA MO BbICOTE CEYEHNS.

47) Pac4ét Ha NpoYHOCTb NpW MAOCKOM MonepeyHoM uarnbe danku.

48) OnpepneneHvie NepemeLLeHWn Npy NNOCKOM n3rnbe HGanok.

49) NndchepeHumansHoe ypaBHEHME M30TrHYTOM ocy 6anku. dopmynbl yrna noBopoTa u npormba. MpaHWyHbIe YCNOBMS.
Pacuét Ha XE&cTkoCTb.

50) CoueTtaHusi OCHOBHbIX Aedoopmaunii. 3rnb ¢ pactsixkeHnem unm cxatmem

51)CoyeTaHunsi OCHOBHbIX Aedpopmauuii. M3rub n kpyyeHue.

52) ConpoTnBneHne yctanocTu.

B WWWWWww
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53) MNpOYHOCTb NPV AMHAMWUYECKNX Harpy3Kax.
54) YCTONYMBOCTb CXaTbIX CTEPXHEN
CemecTp 4

TekyLwuMin KOHTPOIb

1. TabopaTtopHbie paboTbl

Tembl 13, 15, 16

NabopatopHas paboTa@1.

3ybuatble MEXaHN3Mbl C HEMOABUXHBIMU OCAMU KONEC
Na6opatopHas paboTa€2.

KynaykoBble MEXaHN3MbI

NabopatopHas paboTa€3.

JOunHamunueckas 6anaHcnpoBka pOTOPOB
NabopatopHas paboTa@4.

Knaccudpmkaums nogwmnHUKOB KayeHms
NabopatopHas paboTa€5.

MOALWMMHUKN CKONbXEHNS

NabopatopHasi paboTa@6.

Onpegnenenune KM mexaHnyecknx
NabopatopHas paboTa@7.

Onpepenenne Kl yepBsyHoOro peoykropa
NabopatopHasi paboTa@8.

Onpegenenve KIMNAO unanHopuyeckoro pegykropa
NabopatopHas paboTa€9.

Onpegnenenwve KN O mexaHnyecknx nepenad
NabopatopHas paboTa®10.

PacuyeT peabbbl Ha NPOYHOCTb

2. KoHTponbHas pabora
Tema 15
MpoBeCTH CTPYKTYPHbI aHanM3 NnocKoro pbi4axHoro MexaHmama( cxemy Ha 3afaHue nonydnTb y npenoaasarens)

1. Onpeuenmb: Kakmne U3 3BeHbeB ABNMAKTCA KPUBOWWMOM, WATYHOM, NMON3YHOM, KyJ'II/ICOI7I, KOPOMbIC/IOM. HanmeHoBaHue
3BEHbeB 3anncaTtb B Ta6n|/|uy OCHOBHbIX pe3ynbTaTos.

2. Bbl4epTnTb 0OOHO 13 NONOXEHNI A MEXaHN3Ma B BUAE CTPYKTYPHO CXEMbI, MPU KOTOPOM AOCTATO4HO Harnsa4HO BUAHbI
BCE 3BEHbs (He OyOeT HanoXeHns OLHOro 3BeHa Ha Apyroe). Ykasatb CTPENKOoi HanpaeneHve BpawWweHnst BXOLHOTO
3BeHa ? KpmBowmna.

3. MpoHymMepoBaTb 3BeHbs apabekumn Lmgppamy B Mopsiike Ux npucoennHenus K kpusowwny (1,2,3 n 1.4.).
4.0603Ha4YNTL KMHEMaTUYeckme napbl 3arnaBHbIMU NaTUHCKUMK ByKBaMu B Nocnie1oBaTeNbHOCTW NPUCoeauHEHNS
3BEHbEB.

5. OnpepenuTsb:

- YACNO NOABUXHbBIX 3BEHBLEB (N);

- TN KMHematunyecknx nap (B - BpawarensHas, - noctynatensHas);

- KONMYECTBO OOHONOABUXHbIX (P1) M ABYXMNOABUXHbIX (P2) KNHEMATUYECKMX Nap;

- cTeneHb noasmxHoctn W MexaHuama;

- HanM4me NacCUBHbIX CBSAZEN U NNLIHNX CTEMNEHeN cBobOAbI; pe3ynbTaTbl 3aHECTM B Tabnuuy.
6. Pasbutb MexaHW3M Ha CTPYKTYpHbIe rpynnbl Accypa 1 HavyanbHbIi MEXaHN3M.

7. BbluepTnTb CTPYKTYPHbIE rpynnbl ACCypa 1 HayanbHbI MEXaHN3M C MPaBUNbHbIM 0B03HAYEHNEM KUHEMATUYECKUX Nap
1 3BEHbEB MEXAHW3MA, HA4YMHAs C Hambonee yaaneHHon rpynmbl.

8. OnpenennTb Ans Kaxnou rpynnsl Accypa: knacc, BUm, CTeneHb NoABUXHOCTUA U COCTaBUTb CTPYKTYPHYO chopMyny
MexaHu3ma.

9. OnpenennTb CTENEHb NOABMXHOCTU HAYaNbHOrO MEXaHM3Ma 1 COCTaBUTb CTPYKTYPHYO GOOPMyy.
10. CocTaBuTb CTPYKTYPHYIO COOPMyNy ANSt MEXAHN3Ma B LIESIOM.

11. Onpenenutb KNacc BCEro MexaHn3ma.

3. NMucbmeHHOe pomallHee 3apaHve

Tema 17

KnHeTocTaTmyeckuin CMnoBom pacyeT pbl4akHOro MexaHnu3ama

1. BblueptuTth B Macwtabe pacyeTHyo KMHEMATMYECKYHO CXeMy MexaH13Ma B 3a1aHHOM MONOXEHUW, MoKasaTb Ha Helt
NPUNOXEHHbIE BHELWHWE CUMbl U MOMEHTbI, 3anucaTb PSAOM C PacYeTHOM CXEMOM NOCTAHOBKY 3a4a4u: YTO AaHO M 4YTO
TpebyeTcs onpenenunThb.
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2. Ha 6ase CTpyKTypHOro aHanv3a MexaHnama onpenenuTb YNCO HEU3BECTHbIX B CUITOBOM pacyeTe. Onpenenntb
rnasHble BEKTOPbI U FNaBHbIE MOMEHTbI CUT HEpUMK. [TpOBECTM KMHETOCTATMYECKUIA pacyeT MexaHM3ma rno 3BeHbsIM 1
rpynnam Accypa. [Ons kaxaoro paccMaTpyuBaemMoro anemMeHTa CUCTeMbl: M306pa3nTb B MacluTabe ero pacyeTHyto CXemy ¢
NMPUNOXEHHBIMUA BHELWHMUMY CUNaMM U MOMEHTaMM, BKITIOYaa NHEPLIMOHHBbIE N peakunu, 3annucaTb BEKTOPHbIE ypaBHEHMNS
cun n anrebpanyeckne ypaBHeHNSI MOMEHTOB, BEIMEPTUTL B MacluTabe nnaHel cun. CoctaButb Tabnuly pesynbTaTos
CUNIOBOr0 pacyeTa (4CNo AaHHbIX B TabnuLe JOMKHO PABHATHCS YNCIY HEU3BECTHBIX B CUIOBOM pacyeTe).

9K3ameH

Bonpochbl k ak3ameny:

. OCcHOBHble aTanbl Npouecca NPoekTnpoBaHms. [oHATUE O TEXHWYECKOW CUCTEME 1 ee SNIEMEHTaX.

. MawwvHHbIR arperat u ero coctaeHble Yactu. Knaccmudgomkauus mawmnH. MexaHmam 1 ero SneMeHTbI.

. Knaccudpukaumsa knHematnyeckux nap.

. MeToapbl nccnenosaHmsa MexaHU3MoB. [TOHSATNE O CTPYKTYPHOM aHannse n CUHTEe3e.

. CTpykTypHas knaccucukaumns mexaHuamoB no Accypy u no Aptobonesckomy. CTPYKTYPHBIA aHann3 MexaHn3ma.

. MoaBuXHOCTU 1 CBA3M B MexaHM3Me. [MoHATME 06 U3BbITOYHBIX CBA3SIX M MECTHBIX MOABUXHOCTSIX.

. MeToapl onpeneneHns reoMeTpo-KMHEMaTUHECKNX XapakTepucTnk mexaHmama. Limkn n umknosblie rpacpmkm.

. KuHematnueckoe nccnenoBaHue TUMOBBIX MEXAHW3MOB: PblYaXHbIX, 3y64aTbiX, Kyna4ykoBbiX, MAHUMYNSTOPOB.

. ImHammyeckre napameTpbl MaWuUHbI U MexaHnama. Npsmas u obpatHas 3anadv GUHAMUKN.

10. Cunbl 1 nx knaccndgoukaums. Cunel B KM 6e3 yyeTta TpeHmsi.

11. CTatnyecknin n KNHETOCTaTUYECKMIA CUIOBOV pacyeT TUMOBbIX MEXaHW3MOB.

12. padpoaHannTM4ecKuini MeTo NNaHoB Cui.

13. YpaBHeHUs OBUXEHUS OUHAMUYeCKONn Moaenu.

14. MNapameTpbl AMHAMNYECKON MOLENN: - MPUBEAEHHbBIA CYMMAPHbIA MOMEHT MHEPLUW MEXaHN3Ma, NPUBELEHHbIV
CYMMapHbIA MOMEHT BHELWHWX CWII.

15. MexaHu4yeckne xapakTepucTky MawmuH.

16. MeTozbl BUOpO3aWMUTLI.

17. JIvHamnyeckoe raweHve konebaHuii.

18. Kl MexaHn4eckon cuctembl Npu nocnenoBatenbHOM 1 napanienbHOM COeANHEHNN MEXaHN3MOB.

19. MexaHu3Mmbl C BbICWIMMUN KMHEMATUHECKMMU Mapamn 1 ux knaccudmkaums.

20. OcHoBHasi Teopema 3auenneHuns.

21. CnencTBMs OCHOBHOW TeOpeMbl 3aLenneHuns. lNepBoe cneactame: CKOPOCTb CKONbXeHUs npodomneii B Boicwei K.
Btopoe cneacTeue: LEHTP BpaweHns Bedyllero 3seHa.

22. 3ybyaTble Nepenayn u nx knaccugukaums.

23.OB0ONbBEHTHAS 3y6ana;| nepepgava. OBONbBEHTA OKPYXHOCTWN N ee NapameTpundeckmne ypaBHeHuUs. OBO/IbBEHTHOE
3auensieHne n ero CBOMCTBA.

24. Knaccudprkaumst 3ybyatbix nepeaad.

25. KayecTBeHHble nokasaTenu A4ns 3B0NbBEHTHOW nepenaqn. KoadpmumeHT nepekpbiTus.

26. KoathdbumupmeHT yaenbHoro ckonbxeHust. OnTuManbHbI reOMeTprYecknini cCuHTE3 3ybuartoli nepenayn
27. CnoxHsble 3ybuyaTtble MexaHn3Mbl.

28. lMnaHeTapHble MexaHn3mbl.29.Popmyna Bunnuca ans nnaHetapHbIX MEXaHN3MOB

30. KnHematuka psiiHoro 3yb4atoro MexaHuama.

31. KnHematumyeckoe uccnenoBaHmne TUNOBbIX NIaHETapHbIX MEXaHW3MOB rpacPnyeckm 1 aHaNMMTUYECKMM METOaMM.
32. Ycnosus nopbopa yncen 3ybbes. BbiBoa pacyeTHbIX coopMyn Anst YCNoBUlA COOCHOCTU, COCEACTBA U COOPKU.
33.Moabop 4ncen 3ybbeB N0 METOAY COMHOXUTENEN.

34. Knaccudpmkaums Kyna4ykoBbix MEXaHW3MOB.

35. OcHOBHble NapameTpbl KyNavykKoBbIX MEXaHW3MOB.

36. CMHTE3 KyNnaykoBOro MexaHnama. dtanbl CUHTE3a.

37.MocTaHoBKa 3a8a4n METPUYECKOrO CMHTE3A.

38. Anroputm npoeKTNPOBaHMSA KynaykoBOro MexaHvmama no SonyCTMMOMy yriy AaBneHus.

39. KonebaHus B MexaHu3Max.

40.KonebaHus B pblaxkHbIX MEXAHU3MaX.

41.Brapl MexaHn4eckux konebaHui.

42.BubpaLMoHHbI/ MPOLLECC U ero napameTpbi.

43.061bekTbl BUOPO3aWMTLI M UCTOYHMKK BUBpaLmK.

44 MeTonbl BM6pO3aWUThI.

CemecTp 5

TeKyLwuin KOHTPONb

1. KypcoBasi pa6ota no aucuunnuHe

Tema 24

TemaTuka KypCoBbIX NPOEKTOB

1) MNpoekT npuBoAa NeHTOYHOro KoHBenepa.

2) MpoekT NnprBOLAa NOABECHOrO KOHBENEpPA.
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3) MpoekT npmBoaa anekTpu4eckor nebenku.

4) MpoekT NnprBoaa CTporanbHOro ctaHka

5) MpoekT npuBoaa TpaHcnopTepa

6) MpwBoA C ABYXCTYNEHYaTbIM LMANHOPUYECKUM PeayKTOPOM
7) MpnBOA KOHMYECKO- LMANHOPWNYECKUM PEOYKTOPOM

8) MpmBoA C YePBSAYHBLIM PEAYKTOPOM

9) MNpwueoa cTporanbHOro ctaHka

10) MNpnBog omckosoro nuTarens

2. NabopartopHbie paboTbl

Tema 19

. Onpegenenue KI O mexaHunyecknx nepepad

. OCHOBHblE BV bl MEXAHVN3MOB

. Obmep 3ybuatbix Konec

. HapesaHve 3B0NbBEHTHBIX 3yObEB KONEC METOLOM OrmbaHns
. Kunematunueckuin pacyet npusona

. MoawnnHMKK KaveHus

. ModwnnHMKN cKonbXeHns

. Onpegenenue KIL yepBsYHbIX peoyKTOPOB

. Onpenenenue KO uunuHopryeckoro peaykropa

10. Onpegnenenne KIML mexaHnyecknx nepenad

3. KoHTponbHas pabora

Tema 22

HAPE3AHWE 3YBYATbBIX KOJIEC. MOCTPOEHUE KAPTUHbI 3ALUENIEHNA

O©ooNOOOTh~WN =

MeToaunyeckoe obecneveHne: npmbopbl ons HapesaHus konec TMM-41.

CopepxaHue KOHTPO/bHOM paboThi:

1. NosicHeHus npenogaeartens:

- Mo nnakaty obcyXaatoTcs CyWeCcTByoWmMe METOAbl Hape3aHus 3yb4aTbix KONec, X NPeMMyLecTBa 1 He1OCTaTKu;
- MOSICHAIOTCS ABA BO3MOXHbIX CNy4Yasi UCMOMb30BaHUS Hape3aHus 3y6beB CO CMeLeHeM UHCTPYMEHTA;

- nokasblBaeTcs kak paboTatb ¢ NPUOBOPOM, MMUTMPYIOWUM MPOLIECC Hape3aHWs;

- BO BPEMS BbINONHeHMs nn. 4, 5 3afaHns Ha LOCKe NMoKa3blBAaeTCs NOCNeL0BaTENbHOCTb NMOCTPOESHUS KapPTUHbI 11 MONS
3auenneHus. MosicHSeTCs CMbICN KO3h(ULIMEHTA TOPLIOBOTO NEPEKPBITUS.

2. MNpakTnyeckoe 3anaHue:
- Ha MOAenu Kofneca Hapesatb Tpu 3yba 6e3 cMmelleHns;
- Hape3aTb N0 0gHOMY 3y6y C MOMOXMUTENbHLIM U OTPULATENIbHBIM CMELEHUEM;

- ONpenennTb OCHOBHbIE FEOMETPUYECKME NapamMeTpbl OBYX NapHbIX 3y6yaTbix KONEC, HApe3aHHbIX 6e3 CMelleHNs!
WHCTpyMeHTa. 3anucatb oopMynbl 41 UX ONPELENEHUs 1 YUCNEHHbIE 3HAYeHUs B Tabnuuy;

- MOCTPOUTb KapTUHY 3aLenfieHns, Ha KOTOpPOoK OTpeskaMu nokasartb OeACTBUTENbHYIO NMHUIO 3aLenieHns 1 war rno
OCHOBHOW OKPY>XHOCTH;

- NOCTPOUTb Nofe 3auenneHus. NMokasaTtb y4acTkn 0OAHO- U ABYXMaPHOro 3auenieHns;
- BbIYMCNIUTb KOICPMLMEHT TOPLIOBOTO NEPEKPLITUS MO YepTexy 1 no dopmyne. CpaBHUTb UX 3HAYEHWS;
- cienaTb BbIBOJ O BIUSIHAWN CMEeLLEeHNs Ha popMy 3yObeB.

Ok3ameH

Bonpochbl k ak3ameny:

1. Knaccudpykaums mMawuH. 3tanbl NPoeKTUPOBaHUS.

. OcHoBHble TpeboBaHus, NpPeabABNSEMbIE K MPOEKTUPYEMbIM MaLIMHAM.

. OcHoBHble KpuTepmn paboTocrnocobHOCTY MaLNH.

. MawuHocTpoutensHble Matepuansl. O6nacTe NPUMEHEHNS Pa3NIMYHBLIX MATEpPUaros.
. TexHonornyeckue TpeboBaHNs K AeTansim MalmH.

. MoHsITMe YHMdoUKaumm 1 ctaHgapTusaumm.

. HapexHocTb MawwvH 1 kputepun ee oueHku.8. Mopsaok pacyeTa Aetanei Ha NpoYHOCTb. Beibop monyckaeMbix
HanpsXeHun.

9. KoHCTpyKuumn n pacyeT 3aknenoyHblX coeanHeHN.

10. Bugbl cBapku. Tunbl CBAPOYHBIX COEAUHEHWIA.

11. PacyeT CTbIKOBbIX 1 HAXNECTOYHbIX LIBOB.

12. OCHOBHbIE TUMbI Pe3b6 1 06N1ACTb MX NPUMEHEHNS.

13. PacyeT pe3bbbl Ha NPOYHOCTL. OnpeneneHne BbiCOThI raku.
14. PacyeT 60NTOB.

15. lnoHo4Hble coeanHeHns. KOHCTPYKLMM WNOHOK U MX pacyeT.
16. KOHCTpyKUKMS 1 pacyeT 3ybuaTtbix (WNULEBBIX) COeANHEHWIA.
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17. CoeavnHeHune ¢ HaTarom. Pacyet npo4YHOCTV COeANHEHNS NPV AEACTBAM OCEBOI CUIbI U KPYTSLLEro
MOMeEHTa.

18. ObLwas xapakTepuncTuka 1 knaccumdrkaums MexaHn4eckunx nepegad.

19. YCTPONCTBO 1 pacyeT peMeHHol nepeaayn. Tunbl peMHeil.

20. YCTpOICTBO 1 pacyeT LEenHoN nepenaym.

21. Obwas xapaktepucTuka 3ybyaTbix nepenay.

22. Matepuanbl 1 TepMoobpaboTtka 3ybyaTbix Konec. BnvsHue TBepaocTu 3ybbeB Ha pasmepbl 3ybyaTbix Komec.
23. OnpegeneHne LOMycKaeMbIX HAMPSXEHUA 1 n3rnba npu pacyete 3ybyaTbix KONec.

24. MNopsapok pacyeta npsiMo3yboii nepenayun.

25. Mopsaok pacyeta kocosyboli nepenadn.

26. YCTPOWCTBO U OCHOBHbIE XapakTepUCTUKK YepBSAYHbIX Nepenay.

27. lNopsanok pacyeta YepBAYHbIX Nepeaas.

28. YCTpOWCTBO BanoBs 1 oce U nX HasHavyeHne. PacyeTHble CXeMbl.

29. Mopsaok pacyeta Banos v ocelt. Boibop AoNycKaeMbIx HAMPSIXKEeHWA.

30. Pacyet Banos Ha COBMECTHOE OeNCTBME fedopMaunii narnba n KpyHeHus.

31. Pacyet BanoBs Ha CTaTN4ECKYIO 1 YCTANOCTHYIO MPOYHOCTb. PacyeT Ha xecTkocTb. KOHCTpynpoBaHue Bana.
32. OcobeHHOCTN pacyeTa 0Ceit Ha NPOYHOCTb.

33. Knaccudpmkauus onop ansa sanos n ocerr. CpasHUTENbHAS OLEHKa NOAWMNHUKOB CKOMTbXEHUS U Ka4eHus.
34. KOHCTPYKLMMN NOAWMNMHUKOB CKONbXEHMS U UX pacyerT.

35. PacueTt nopwmnnHMKOB CKONbXEHUS, paboTalowwmx B YCNOBMSX NOMY>XMAOKOCTHOrO TpeHns.35. KOHCTpyKumm
NOAOWWUMHUKOB Ka4YeHUsl U UX pacyer.

36. PacnpeneneHune Harpy3kun mexay Tenamu kayeHns. CmasbisaHve. MNocanky Konew nogwnnHUKOB Ha
Ban 1 B kopnyc. Cxembl yCTaHOBKM.

37. MopWwnnHUKK KaveHns. SKBMBaNeHTHas Harpyaka. [Nonbop no AMHaMUYecKon rpy30no4bEMHOCTH.
38. MopawunnHmkn kaveHns. BeposiTHOCTb 6€30Tka3HoM paboThl Mpu pacyeTax Ha 3afaHHbli pecypc.

39. Mopnbop NOAWMMHUKOB Ka4eHMsl Mo CTaTUYECKOM rpy30N0AbEMHOCTH.

40. HasHa4veHune n knaccudgmkaums Mydr.

41. Bblbop Tna MydpT onst ObICTPOXOAHbBIX Y TUXOXOOHbIX BANOB.

42. KOHCTPYKUUN KOMMNEHCUPYIOLWNX MydT.

43.Pe3bboBble coeanHeHusi. Knaccudpmkaumsl, OCTOMHCTBA, HEAOCTATKW, MaTepuanbl BUHTOB, raek,
waib. OCHOBHbIe TUMbI KPeNeXHbIx pe3bb. PacnpeneneHve oceBoit cumbl MO BUTKAM pe3bbbl raiku.
MoMeHTbI B pe3bb0BbLIX COEANHEHUSIX 1 UX cTonopeHme. Mocankm pe3bboBbix coeanHeHuin. 44. Pacuet 6onToBbIX
COeLVHEHNIA, Harpy>XeHHbIX: TO/IbKO OCEBOM CUMO; OCEBOM CUNOA U KPYTSALLMM

MOMEHTOM; MONepeyYHOon Harpy3Kom.

45. lUnoHo4Hble coennHeHns. Tunbl WNOHOK. Moabop WNoHOK. PacyeTt HanpsiXXeHHbIX WNOHOYHBIX
coeaunHeHni. MNMocaaku WNOHOYHBIX COEANHEHWIA.

46. Wnnuesble coeanHeHusi. ObnacTb NPUMEHEHNS, BUAbI WAULEB 1 CNOCODObI MX LIEHTPUPOBaHNS.
Pacuet Ha npoyHoCcTb. [Mocanku wnmueBbiXx COeaMHEHNIA.

47. 3akneno4Hble coeguHenns. Npenmylectsa, HepocTaTky, TUnbl 3aknenok. Marepmansl. Pacyet
3aKNIEMNOYHbIX COEANHEHUIA.

48. CeapHble coegnHeHns. JocTonHCTBa, HeJocTaTkum, Knaccudukaums Buaos cBapok. Pacyet cBapHbIx
LWBOB.

49. CoeaunHeHns narkomn, cknemeaHueM. [JocTouHCTBa, HegocTaTku. Pacuer.

50. CoeauHeHns WTUGTOBLIE 1 ¢ HATaroM. HasHaueHwne. Pacuer.

6.4 Metoaouyeckue marepuansl, onpegensioLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (MNK)
onbiTa nesATeNbHOCTU, XapaKTepn3yroLLLuX 3Tanbl oopMMpOBaHUS KOMMNETEeHLUIA

B K®Y peiictByeT 6annbHO-periTUHroBas cucteMa oLeHKN 3HaHuin obyyatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO nony4ntb Makcumym 100 6annoB 3a cEMeCTp, U3 HUX Tekylas paboTta oueHunsaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ina sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10289367819
CrpaHuua 30 13 36.

o



Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOnNs LesTeNIbHOCTU, XapaKTepusyoLLux atanbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepu3yoLLLMX aTtarnbl OpMUPOBaHNSA KOMMNETEHLUN 6annos
Cemectp 1

TeKyLLUiA KOHTPONb

MucbMeHHoe  [Obyyalowmecs nonyyatoT 3a4aHue MO OCBEWEHNIO ONPenen&HHbIX TEOPETUYECKMX
JomatiHee BOMPOCOB Wn peleHnio 3aaay. PaboTta BeIMoNHAETCS NMMCbMEHHO AoMa U 1 10
3alaHue cnaérca npenogasarento. OueHVBaOTCA BNageHne Matepuanom no teme
paboTbl, aHANNTUYECKME CNoCcoBHOCTU, BNafeHe MeToAamMm, YMEHNS 1 HaBblKu,
HeO6XO,D,I/IMbIe ONs BbIMNONHEHNS 3a0aHUA.

KoHTponbHasa |KoHTponbHas paboTta NpoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs
pabota nonyyarT 3aLaHus Ans NpoBEPKU YCBOEHUS MPOMAEHHOro MaTepvana. Pabota 2 5
BbINOMIHAETCS B NMCbMEHHOM BULE U coaétcst npenogasatento. OueHnBaTcs
BNafeHne maTepranoMm rno TemMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHve
MeToLaMu, YMEHWS 1 HaBblKW, HEOOXOAMMbIE LS BbINONHEHUS 3a0aHUIA.

CemecTtp 2
TeKkyLLUA KOHTPONb

MucbMeHHoe  [Obyyalolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPELENEHHbBIX TEOPETUYECKMX
JomatuiHee BOMPOCOB WKW pelleHunto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 1 15
3alaHue cnaércs npenogaeatento. OLueHMBalOTCS BlageHne Mateprasnom no Teme
paboTbl, aHANUTNYECKME CNOCOBHOCTH, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble NS BbIMNOMHEHWS 3aAaHWA.

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTebl. Obyyatowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 2 10
BbIMOJIHAETCS B MMCbMEHHOM BUAe 1 coaétcs npenonasatento. OueHnBarTCS
BnageHve matepuasnom no Teme paboTbl, aHanUTU4Yeckme cnocobHoCTW, BnaneHne
MeToaaMu, YMEHWNS U HaBblkW, HEOO6X0OMMbIE AN15 BbINOMHEHNS 3a0aHUIA.

YCTHbI onpoc |YCTHbI ONpoc NPOBOANTCS HA NPaKTUYecKnx 3aHsATuax. Obyyatowmecs
BbICTYNaloT C Aoknafamu, COOBWEHNAMN, AOMONHEHNSIMM, YHACTBYIOT B 3 10
OMCKyccun, oTBeYatoT Ha Bonpockl npenogasatens. OueHnsaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMOMHUTENbHbIE BOMPOCHI.

3auert 3a4éT HaueneH Ha KOMMJIEKCHYHO NPOBEPKY OCBOEHUS ONCLMMINHGI. 50
Ob6y4atowmiics nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIKN U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYyaLMA N PELLEHN NPAKTUYECKNX 3aAaHWiA.

CemecTp 3
TekyLLUA KOHTPONb

MucbMeHHoe  [OByyalolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUHECKMX
JomatliHee BOMPOCOB WK pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 1 15
3apaHvie cnaérca npenogasarento. OueHnBalOTCS BNaAEHNe Matepuanom no Teme
paboTbl, aHANUTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbINOMHEHNS 3a4aHWA.

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYOWMM 060pyAoBaHeM, obyyatowmecs
paboTbl NPOBOAST y4e6HbIE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 15
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHONornin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
YyMeHVe NPUMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWEH NpeaMeTHON obnacTu.

KoHTponbHas |KoHTponbHas paboTta NPoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs

paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. Pabota 3 20
BbIMOSIHAETCS B MUCbMEHHOM Buae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEeHMsl U HaBbIKW, HeOOX0AUMbIE AN1S BbINOMHEHWS! 3a0aHWIA.
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OOLEHT, K.H. (DOLUEHT)

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpoOnsi hesiTeNlbHOCTU, XapaKTepu3yoLLMX aTanbl hOpMUPOBaHUSA KOMMETEHLUN 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMAUHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMsi Ha noarotoeky. OueHnBaeTcs BnageHe MatepmanoMm, ero CUCTEMHoe
OCBOEHUE, CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWS, HABLIKU U YMEHUS NP
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.
CemecTp 4
TeKyL i KOHTPONb
NabopatopHble (B ayantopun, ocHaWEHHON COOTBETCTBYOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NPOBOAAT y4ebHblE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 1 20
NPaKkTUKO-OPUEHTUPOBAHHBIX TexHoNornii. OLEeHMBAIOTCS 3HaHUE MaTepuana u
YMEHME NPUMEHSITb ero Ha NPakTWKe, YMEHUS 1 HaBbIkK Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeAMeTHO obnacTu.
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHoi paboTbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. Pabota 2 10
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BNafeHne maTepmanom no TemMe paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHwe
MEeTO4AaMM, YMEHNS 1 HABbIKW, HEOBXOOMMbIE [J1S1 BbINONHEHUS 3a0aHUNA.
MucbmeHHoe  |OB6yvarowmecs nonyyatoT 3aaHne No OCBELLEHMIO ONpPeaenéHHbIX TEoOPETUIECKNX
JomallHee BOMPOCOB MW pelleHnio 3ana4y. PaboTa BbINONHSETCS NMCbMEHHO AoMa U 3 20
3ajaHue cnaétcs npenogasatento. OLeHMBAOTCS BNafeHNe MateprasnoMm no Teme
paboTbl, aHANNTUYECKUE CNOCOBHOCTU, BNafeHne MeToaamMm, YMEHNS 1 HaBblKu,
HeobxoauMble 4Ns BbINOMHEHWS 3aAaHNIA.
Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl BOonpochkl (3anaHumsl) no Bcem TemMam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoeky. OueHnBaeTcs BNageHue MatepmanoMm, ero CUCTEMHOE
OCBOEHUE, CMOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU U YMEHUS NP
aHannase NpobneMHbIX CUTyaunin U PeeHN NPaKTUYECKNX 3aAaHniA.
CemecTp 5
TeKkyLu it KOHTPOIb
Kypcosas Kypcosyto paboTy no aMcuunivHe obyyarowmecs nuwWyT caMocTosITeNbHO AoMa.
pabota no Tembl 1 TpeboBaHus k paboTe doopMynMpyeT npenofasatesb. BoinonHeHHas 1 30
avucuunnvHe  [pabota cnaétcs npenonasatento B cOpolwopoBaHHoM Buae. B pabote
npennaraeTtcs Co6CTBEHHOE pelleHre onpeaenéHHon TeopeTNYecKon nnm
npakTuyeckoi npobnembl. OueHMBaOTCS NpopaboTka UCTOYHMKOB, NPUMEHEHWE
nccneposatenbCkux METOO0B, MPOBEAEHNE OTAENbHbIX CTAAWIA UCCNef0BaHNS,
oopMynMpoBKa BbIBOAOB, cobnoaeHne TpeboBaHuii K CTPyKType 1 0pOpMIEHUNIO
paboTbl, CBOEBPEMEHHOCTb BbIMOSHEHMSI.
NabopatopHble B ayantopum, ocHalwéHHo cCooTBeTCTBYOWMNM 060pyaoBaHMeM, obyyatolmecs
pabotbi MPOBOASAT y4ebHbIe 9KCNEPUMEHTHI U TPEHVPYIOTCS B MPUMEHEHUN 2 10
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHoNnorunii. OLueHMBaIOTCA 3HaHWe MaTepuana u
YyMEHUE NPYMEHSATb ero Ha NpPakTVKe, YMEHUS 1 HaBblkK Mo paboTe ¢
06opynoBaHNeM B COOTBETCTBYIOLLEN NpeaMeTHON obnacTu.
KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPoBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. Pabota 3 10
BbINO/HAETCSA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYECKme cnocobHOCTH, BnaaeHme
MeTo4aMu, yMeHMsl N HaBblKu, Heo6XoauMble AN BbINOMHEHWS! 3aAaHNIA.
Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLMMAUHBI. OK3aMeH 50
7. MepeyeHb oc'mwwggr}'&ﬁﬂ% "h'&'ﬁ’y &5HO mPé@Wﬂ”ﬁng)&);gJﬁBh' NSl QCBOEHMUSI AUCLUNVHDI
Moayns) conepxatcs Bonpockl (3anaHus) no BceM temMmam kypcéa. Ooydarlemyty naetcs
BpeMs Ha noarotoeky. OLueHnBaeTCs BNageHue MateprasnoMm, ero CUCTEMHOE
f.1 OcHOBHas NiGERPATYRACNOCOBHOCTL MPUMEHSTH HYXHbIE 3HAHNSA, HABLIKM 1 YMEHUS NpK
| .A6noHckmin A.AAHG/HS ectReRNaBkOVOUEXEHNIIM Oetistke) KRAMATORINRaRMING [TekcT] : yyefHUK Ons CTyA. By30B

no TexH. creu. - 16-e usg, crep. - M. : KHoPyc, 2011. - 608 c. - bubnuorp.: c. 597 - ISBN 978-5-406-01977-1.(218 ak3.)

2. Mewepckuii N.B. 3anaym no teopetmyeckoin mexaHuke [TekcT] : yueb. nocobue anis CTyh. By30B Mo Hanp. 1
criew.TexH. n TexHonoruii / nog ped. B.A.Nanomosa, .P.MepkuHa. - 48-e nsg., ctep. - Cl16. : NaHb, 2008. - 448 c. : un.

- (YuebHuku nns Bysos. Creu. nutepatypa). - ISBN 978-5-9511-0019-1. (96 ak3.)
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3. MatBees 0. A. Teopust MexaHN3MOB 1 MaWMH [DNEKTPOHHbIN pecypc]: yiebHoe nocobue / tO. A. Martsees, /1. B.
MateeeBa. - Mocksa : Anbgha-M: MH®PA-M, 2009. - 320 c. - ISBN 978-5-98281-150-9. - Pexum poctyna:
http://znanium.com/catalog.php?bookinfo=151094

7.2. [lononHuTtenbHas nuTepartypa:

1. AHppees B. . [etann mawunH n ocHOBbI KOHCTpPyupoBaHus. KypcoBoe npoekTupoBaHme [SnekTpoHHbIA pecypc] / B.
WN. Anppees, W. B. Masnosa. - CaxkT-MeTepbypr: JlaHb, 2013. - ISBN 978-5-8114-1462-8. - Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=12953

2. deonocbes B. N. ConpoTtueneHue matepuanos [TekcT] : y4ebHuk ans By3os / B. U. ®eopockes .? 10-e nag,,
nepepab. n gon .? Mocksa : N3a-8o0 MITY nm. H. 3. Baymana, 2001 .? 592 ¢. : un. ? (MexaHuka B TEXHUHECKOM
yHuBepcuTeTe : cepusi ocHoeaHa B 1999 r.) .? MNpwun.: c. 561-576 .7 depnep. uenesas nporp. 'TocynapcTeeHHas
noadepxka UHTerpaumm Beicliero 06pasoBaHmns 1 yHOoameHTanbHol Haykun' .? Pek. MO .? B nep .? Mpeam. ykas.: c.
577-584 .7 ISBN 5-7038-1371-9 .7 ISBN 5-7038-1588-6 ((T. 2)) : 72-10. (573k3.)

3. PacyeT 1 npoekTmpoBaHue nepeaad ¢ UCrofb30BaHNEM CUCTEM aBTOMATU3MPOBAHHOIO NPOEKTUPOBaHMS : y4ebHoe
nocobue / coct.: .M. Tanunoea, P.H.Taameesa, N.0. MannmsiHo.. - HabepexHble YenHbl: n3g-so H4Y Kby, 2017. - 104
c.- Pexxum poctyna: https://repository.kpfu.ru/?p_id=159304

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

KasaHckuin (Mpreonxckuin) @egepanbHbli yHuBepeuteT - www.kpfu.ru
9BC ZNANIUM.COM - http://znanium.com/

OBbC WMapatensctsa JlaHb - hitp://e.lanbook.com/

OBC KoHcynbTaHT cTyaeHTa - www.studentlibrary.ru/

9BbC YHueepcutetckas bubnunoteka online - http:/biblioclub.ru

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumm CunctemMatmanpoBaHHbIe 3HAHUS NO M3y4aeMoln AUCLUNANHE 3aKNaabiBalTCSA Ha NEKLMOHHbIX
3aHATMSIX, MOCELLEHME KOTOPbIX yHawmMucs oba3atensHo. B xone nekuum oHW BHUMATENbHO CneasT
3a X040M U3MOXEHNs Matepmana nekropa, akkypaTHo BefyT KoHcrnekT. KoHcnekTnposaHue nekumm -
0[4Ha 13 HOPM aKTUBHOW CaMOCTOSTENbHOM paboThl, Tpebytollas HaBbIKOB 1 YMEHUIA KPaTKO,
nocnenoBaTenbHO Y NOrMYHO DOPMUPOBATL NMONOXEHUS TeM. HesiCHbIE MOMEHTbI BbISICHAIOTCS B
KOHLIe 3aHATMA B OTBELEHHOE Ha BOMpPOCHI BpeMsl. PekoMeHOyeTcs B KpaTyaiume Cpoku rnocne ee
npocnywrneaHusa npopaboTtate Matepman, a KOHCMEKT AONOMHUTL U OTKOPPEKTMPOBATD.
Mocnenytowas pabota HaL TEKCTOM NIEKLMM BOCMPOM3BOAUT B NAMSATV €€ COLepXaHue, No3BonseT
OOMONHUTL 3anuch, BbIOENNTb rMaBHOe, TBOPYECKU 3aKpenuTb matepuan B namaTu.

npakTnyeckue | MocelweHune n pabota cTyLeHTa Ha NPaKTUYECKOM 3aHATUW NMO3BONSET B MPOLECCE PELIEHUS
3aHsATUA npakTUYecKmx 3a8ay U KONNEKTUBHOMO 0OCYXAEHNS PE3yNbTaTOB UX PeLeHns rnybxe yCBOUTb
TEOPETUYECKIME MONOXEHNS, CCROPMNPOBATL OTAENbHBLIE NPAKTUYECKNE YMEHNS W HABbLIKU, HAYUNTbCS
npaBunbHO 06OCHOBbLIBATb METOLMUKY BbIMOMHEHNS PACYETOB, YETKO M MOCNENOBATENBHO NPOBOAUTD
pacyeTbl, POPMYyNMPOBaTb BbIBOLbI 1 NPennoxeHus. PaboTa Ha NpakTMYeCKOM 3aHATUM naet
BO3MOXHOCTb CTYLEHTY BCECTOPOHHE U3Y4NTb ANCUMNANHY N NOLrOTOBUTLCS ONSi CAMOCTOATENBHOM
paboTbl. B npouecce BbINONHEHMS ayANTOPHbBIX NPaKTUYeckux paboT cTyneHT NoaTeepXaaeT
MONYYEHHbIE 3HAHNSA, YMEHNS U HABbIKW, KOTOPbIE (POPMUPYIOT COOTBETCTBYIOLLME KOMMNETEHLUN.

nabopaTopHbie| JTabopaTopHble 3aHSATUSA 3aBepLAlOT N3yYeHne Hanbonee BaxXHbIX TeM y4ebHon aucumnivHbl. OHK

paboThbl cnyxar Onsi 3aKpenneHus N3y4eHHOro Matepuana, pasBuTs YMEHWM 1 HaBbIKOB NMOArOTOBKM
[0KNanoBs, coobleHnin, NprobpeTeHns onbiTa YCTHLIX NYONNYHBIX BICTYMNNEHWA, BeAEHUS AUCKYCCUN,
apryMeHTaumm 1 3aluThl BblABMraeMbiX MONOXEHWUIA, a TakxXe ONs KOHTPONS npernogasaTenem
CTENeHn NoAroToBNEHHOCTN CTYAEHTOB MO N3y4aeMol AUCLUMIINHE.

camocTtosi- | CamocTosiTenbHasi paboTta CTyneHTa npegnonaraet paboTy ¢ Hay4yHoi 1 y4ebHOh nuTepaTypoi,

TenbHas yMeHne co3gaBaTh TEKCTbl. YPOBEHb U FybuHa YCBOEHUS! ANCUMMINHBI 3aBUCAT OT akKTUBHOM U

pabota cuctemMaTmnyeckon paboTbl Ha NEKLMSIX, U3YHEHUS] PEKOMEHOO0BAHHON NMTEPaTypbl, BbINOAHEHMUS
KOHTPO/bHBIX MMCbMEHHbIX 3a4aHunii. B cnydae 3aTpyaHeHWA, BO3HMKAOWMX NPY M3yYeHnn y4ebHol
OVCLUMMMVHBI, CTyOeHTaM cnefyeT obpawaTtbecs 3a KOHCynbTaumei K npenoaasaTenio, peannays
pas3nmyHbie KOMMYHMUKALNOHHbIE BO3MOXHOCTU: OYHbIE KOHCYNbTaumm (HENOCPEACTBEHHO B
YHMBEPCUTETE B Yacbl Npnéma npenogasartens, 3a04Hble KOHCynbTauumn (MocpeacTBOM 3EKTPOHHO
noyThbl).
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Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm
nucbMeHHoe | Mpu BbINONHEHUN NCbMEHHbIX AOMaLHKX 3aAaHnii HeobXoaUMO cHavana NpoYnUTaTb OCHOBHbIE
LOMaliHee | MOHSATWS U NoAaxo4pbl Mo TeMe 3a4aHus. [pu BbINONHEHWN YNPaXkHEHUS W 3a4a4u HYXXHO cHavana
3afaHue | MoHsTb, 4To TpebyeTcs B 3a4ade, Kakon TEOPETUYECKN MaTepuan HyXHO UCMONb30BaTh, HAMETUTb
nnaH peweHns 3anayv, a 3aTeM NPUCTYNUTb K pacyetam U cienaTb Ka4eCTBEHHbIA BbIBOL.
KOHTpOnbHas | Mpwy BEINOAHEHUW KOHTPONBbHOM paboTbl HEOHXOAMMO BCMOMHWTL X0, PELWEHNS aHaNOMMYHbIX 3a4a4
pabota Ha NPaKTUYECKMX 3aHATUSX. 3HAKOMCTBO C OCHOBHOI 1 AOMONHUTENbHOWM NUTEPATYPON, BKIKOYas

cnpaBoYHble N3JaHn4, 3aPYGe)KHbIe NCTOYHWUKN, KOHCMNEKT OCHOBHbIX MOIOXEHNIA, TEPMUNHOB,
cBefeHun, Tpe6y+ou.w|x ONS 3anOMUHAHNA U SBASIOWMXCS OCHOBOMNONAraowWwuMN B 3TON TEME.

YCTHbI onpoc

MonroToBka K OnNpocy NPOBOAMTCS B XO4€ CaMOCTOSITENbHOW paboThl CTYAEHTOB 1 BKNlOYaeT B cebs
MOBTOPEHME NPONAEHHOro MaTtepmana no Bonpocam npencrosiiero onpoca. NMoMMMo 0CHOBHOIo
mMartepuana CTy4eHT OOMXEeH U3Y4nTb OOMOMHMTENbHYIO PEKOMEHO0BAHHYIO UTEepaTypy 1
MHJpOpMaLMIO MO TeMe, B TOM YMcne ¢ ucnonb3oBaHneM MIHTepHeT-pecypcos. Onpoc npeanonaraet
YCTHbIVi OTBET CTyAEeHTa Ha OAUH OCHOBHOM 1 HECKONbKO JOMONHUTENbHBIX BONPOCOB NpernogasaTens.
OTBeT cTyOeHTa [0oNIXXeH NpeacTaBnsTb coboi pa3BEpPHYTOe, CBS3aHHOE, NOTMYECcKM BbICTPOEHHOE
coobuieHue. Mpu BbICTABNEHNM OLEHKW NpenoaasaTte/b YYMTbiBaeT NPaBuIbHOCTb OTBETa Mo
coaepXaHuio, ero NocnenoBaTenbHOCTb, CAMOCTOSITENIbHOCTb CYXXAEHWUI 1 BbIBOAOB, yMEHNe
CBSI3blBATb TEOPETUYECKME NMOMOXEHNS C NPaKTUKOW, B TOM YKCne U ¢ Oyayliei NpodyeccrnoHanbHol
LesITeNbHOCTbLIO.

3a4et

Mpv NOAroTOBKE K 3a4eTy HEOBXOAMMO ONMPATbCS HA NEKLUN, a TAKXKE HA 3HAHWSA U YMEHUS,
MONYYEHHbIE Ha NPAKTUYECKMX N NaBopaTOPHbIX 3aHATUSX B TeHeHNEe cemecTpa. Kaxaplii 3a4eTHbIN
6uneT coLepXunT 4Ba TEOPETUYECKMX BOMpoca M 3aaaqy. CTyoeHT, NoKa3asWwinii BbICOKMA YPOBEHD
BNaLEHUS 3HAHUAMU, YMEHUSIMU 1 HABbIKAMW MO MPEASIOXKEHHOMY BOMPOCY, CHUTAETCS YCMELHO
0CBOMBLLMM y4ebHBIA Kypc. B cnyyae 60MblIOro KonM4YecTsa 3aTpyaHEHW NPY pacKpbITMK Bonpoca
CTYyLEHTy NpeanaraeTcs noBTOpHas NOATrOTOBKA U Nepe3aqéT.

9K3aMeH

3aBepLarolLym 3TanoM N3y4eHnst AUCLUNINHDBI SBNISIETCS NMPOMEXYTOYHAs aTTecTaums B Buae
MUCbMEHHOrO (YCTHOrO) ak3ameHa Mo 6unetam, B KOTOPbIX COAePXaTcsl BONPOCh! (3aAaHus) No BCeM
Temam kypca. [1pu 3ToM CTYLEHT AONMXKEH NokasaTth BCE Te 3HaHWS, YyMEHWsSI U HaBblKW, KOTOPbIE OH
npuobpen B npouecce Tekylein paboTsl Mo N3y4eHWio aucumnavHbl. JucuunnuHa cumtaercs
OCBOEHHOW CTYyIEHTOM, EC/N OH B NMOJIHOM 06beMe CPOPMMPOBAs YCTAHOBEHHbIE KOMMETEHLIAN 1
cnocobeH BbINOMHATb YKasaHHbIe B AaHHOV NMPorpaMmMe OCHOBHbIE BUAbI NPOXECCUOHANBbHON
nestensHocTu. OCBOEHME ANCLUMMNINHBI LONIXKHO NO3BONMUTL CTYAEHTY OCYLECTBAATL Kak
aHaNMTUYEeCKyto, Tak U HayYHO-UCCNen0BaTeNbCKY0 AeaTeNbHOCTb, YTO NpeanonaraeT rnybokoe
3HaHVe Teopun 1 NPaKTUKU SJaHHOro Kypca.

KypcoBas
paboTa no
auncumnnuHe

Kypcosyto paboTy no aucumnanHe obyyatomecs nuwyT caMocTosaTenbHO Joma. Tembl 1 TpeboBaHUs K
paboTe chopmynvpyeT npenoaasatenb. BoinonHeHHas paboTta coaétcs npenonasaTenio B
cbpouwtopoBaHHoM Buae. B pabote npennaraetcsi COBCTBEHHOE peleHne onpenenéHHoM
TEOPETUYECKOW N NPaKTUYECKOH Npobnembl. OLeHUBaOTCS NpopaboTka MCTOYHUKOB, NPUMEHEHNE
nccnenosatenbCKnX MeTo40B, MPoBeAEeHNE OTOENbHbIX CTaani uccnenoBaHns, oopMynmposka
BbIBOLIOB, COONtoaeHNe TpeboBaHMM K CTPYKTYPeE U opopMiieHnio paboTbl, CBOEBPEMEHHOCTb
BbINONHeHNS. Kaxoe 3agaHne COCTOUT U3 pacyHeTHOW 1 rpadomyeckon yacten. PacyetHas yactb
odhopMnsieTCs B BULAE PaCHETHO-MOSICHUTENBbHON 3anuckm, KoTopasi CoaepXuT cneayolwmne pasgens:
1. CooepxaHue. 2. BeegeHne. 3. VicxooHble pacyeTHble gaHHble. 4. CTPyKTypHas pacyeTHas cxema.
5. OcHOBHbIE TEOPETMYECKME pacyeThl. 6. 3akntoyeHune. 7. CMcoK MCMONb30BaHHbBIX NCTOYHMKOB. Bo
BBEOEHMMN OOMXHbI ObITb KPaTKO CPOPMYNMPOBAHDI LIe/b BbINOHAEMO paboTbl U OCHOBHbIE
NPeanocChbIKN ee BbiNonHeHWs. B 0CHOBHbIX pasgenax nsnaraetcs nopsagok pacyera Kaxaoro
3a4aHusi: 3anMcbiBAOTCA PaCYETHLIE (POPMYJbl B BYKBEHHOM BbIPAXEHUN C PACLIMEPOBKOMA KaX40ro
6YKBEHHOrO MHAEKCA; 3aTEM B (POPMY/Y NMOACTABASIOTCS YACNEHHbIE 3HAYEHUS MAPAMETPOB, U
3anucblBaeTCsa pesynbTat BbIMMCIEHUIA C yKasaHneM pasmepHocTu. B pasgensl BkaoyaoTcs
HeobXoauMble NMOSICHEHWS 1 0BOOCHOBAHWS, CChINKW Ha NMTepaTypHbIe NCTOYHUKK, UCMONb3yeMbIe MpU
Bblbope cpopMyn 1 TabnnYHbIX KO3PULNEHTOB, AAIOTCS BbIBOIbLI U PEKOMeHJaunn no ntoram
pacyeToB. ['pachmnyeckas 4acTb 3a4aHns MOXeT ObiTb BbINOMHEHA HA nMcTax dpopmaTa Al B
onTMManbHOM MacwTtabe, B CTPOroM cooTBeTCTBUM ¢ npaeunamm ECKJI. PekoMeHayeTcs BbINONHEHWE
OTHefbHbIX 3NEMEHTOB rpacprM4eckoi YacTn NPoeKTa Ha KOMMbIOTePe C NCMONb30BaHNEM
COOTBETCTBYIOWMUX NPUKNAAHbBIX MPOrpamm.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHne gmucumnnnHbl "MexaHuka 1 getany mawnH" npennonaraeT UCMnob30BaHNe Cneayowero NporpaMMHOro
obecneyeHunst 1 MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM:
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OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT ogoucHoro nporpammHoro obecnedveHust Microsoft Office 2010 Professional Plus Russian
Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-meToamyeckas nutepatypa ons LaHHOW OUCLUMUNAUHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obyyatowmmes. 36C "ZNANIUM.COM" comepxut npon3seneHns
KPYMHENWMNX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN roCy4apCTBEHHbIX OpPraHoB, npenogasareneiil BeayLmx By30B CTPaHbl,
BbICOKOKBANMPULMPOBAHHbIX CNELManMcToB B pasnnyHbix cgpepax busHeca. PoHn 61bnmoteku coopMUpPoBaH C y4eToM
BCEX M3MEHEeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB U BKNHOYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONELMN, CIOBapW U CNPaBOYHNKN,
3aKoHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CleunanbHbie Nepuoanyeckme n3aaHns n N3aaHus, Bbinyckaemble
nsnarenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUAM dhenepanbHbiX
rocynapcTBeHHbIX 0Bpa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro nokoneHus.

YyebHo-MeToanyYeckas nutepatypa ans AaHHOW ONCUMMNINHBI UIMEETCS B HAaNM4MmM B 3N1IeKTPOHHO-6MONNOTEYHO cucTeme
MapnaTenbcTBa "flaHb" , BoCTyn K KoTopol npenoctaeneH obydatowmmes. 96C NapaTtenbcTea "flaHb" BknoyaeT B cebs
9NEKTPOHHbIE BEPCMUN KHUI naagatenbcTea "flaHb" 1 opyrux Beoywmx n3natenscts y4ebHo nutepatypsbl, a Takxe
9NEKTPOHHbIE BEPCUMN NEPUNOANYECKMX N3OaHUIA N0 eCTECTBEHHbLIM, TEXHUYECKUM 1 r'yMaHuTapHbIM Haykam. 96C
ManatenbcTea "flaHb" obecneymBaeT OOCTYN K Hay4HOR, y4ebHOoN nutepaTtype 1 Hay4HbIM NepuoanYeckuM n3gaHmsiM no
MaKcMManbHOMY KONMYeCTBY NPOMOUbHbBIX HanpasneHuii ¢ cobniogeHneM Bcex aBTOPCKMX U CMEXHbIX Npas.

YyebHo-MeToan4eckas nutepatypa oas JaHHOW AUCUMIMINHBI UIMEETCS B HANMYUKN B 3NIEKTPOHHO-6MBNMOTEYHO cucTeme
"KoHCynbTaHT cTydeHTa", DOCTyN K KOTOPO npenocTasneH obyyatowmnmest. MHoronpodunbHbIn 06pasoBaTenbHblii
pecypc "KoHCynbTaHT cTyoeHTa" SBSeTCs 3aNEeKTPOHHOM 6ubnmoTtedHol cuctemoli (9BC), npeoocTaBnsioweid 4ocTyn
yepes ceTb VIHTEpHeT Kk y4ebHo nnTepatype 1 OOMNONHUTENIbHBIM MaTtepuanam, NpMobpeTeHHbIM Ha OCHOBAHWUM NMPSMbIX
[OroBOPOB C npasoobnagatensimMu. MNonHOCTbIO COOTBETCTBYET TPeboBaHMSIM (oeepabHbIX FOCyAapPCTBEHHbIX
obpaszoBaTenbHbIX CTaHOaPTOB BbiCleEro 06pas3oBaHns K KOMMNEKTOBaHNIO BUONNOTEK, B TOM YUCIE 9NEKTPOHHBIX, B
4acTn OOPMMPOBAHNSA (DOHLOB OCHOBHOW M OOMONHUTENBbHOW NNTEpPATypbI.

11. OnucaHue MarepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHve gucuunanHbl "MexaHuka n getanu MawnH" npegnonaraeTt UCnonb3oBaHne cnemyowero
MaTtepuanbHO-TEXHNYECKOro 06ecneyeHns:

MynbTuMeouiiHas ayautopusi, BMectumocTbto Gonee 60 Yenosek. MynbTumMenniHas ayamTopuvsi COCTOMT U3
WHTErPUPOBAHHbBIX MHXEHEPHbIX CUCTEM C €OVMHOW CUCTEMOW YNpaBneHusl, OCHaleHHas COBPEMEHHbLIMU CPEeACTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMaLIMK, MONYYEHUS 1 Nepenaqn SNeKTPOHHbIX
LLOKYMEHTOB. TunoBas KOMNAekTauus MynbTUMEOUAHOM ayouToOprM COCTONT M3: MyNIbTUMEONAHOIO NPOEKTOpPa,
aBTOMATM3VPOBAHHOMO NMPOEKLUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, 8 TaKXe MHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKAoYaWen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBoaHO MUKPOGIOH, 6nok ynpasneHns o6opynoBaHvneM, nHtepdericel noaknodenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenogaBatens SBASETCS KIHOHYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beJUHSAIOWMM BCe YCTPONCTBA
B €OUHYIO CUCTEMY, M CNYXXWT NMOMHOLEHHbIM paboyrM MecToM npenogaeartens. [Npenonasarent NMEET BO3MOXHOCTb
NIErKO YNpPaBnsiTb BCE/ CUCTEMOA, HE OTXO4S OT TPUOYHBI, YTO NMO3BONSET NMPOBOANUTL NEKLMU, MPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEepPeHUUN 1 opyrue Buibl ayAUTOPHON HArpy3ky obyyarowmxcst B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELCTB 00y4YEHWsI, B TOM YCE C UCMONb30BaHNEM B
npoLecce obyyeHns Bcex KopriopaTuBHbIX pecypcoB. MynbTUMeauiiHas ayautopust Takxe OCHaleHa WPOKOMONOCHbIM
ugCTynom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NMLEH3VOHHOE NPOrpaMMHOe
obecneyeHue.

KomnbloTepHbIii knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mect
CTYLEHTOB, BK/IOYAIOWMX KOMNBIOTEPHbBIA CTON, CTYN, MEPCOHAaNbHbIV KOMMAbIOTEP, MLEH3UOHHOE MPOrpamMmMHOe
obecneyeHune. Kaxablii KOMMNbOTEP UMEET WNPOKOMOMOCHLIA A0CTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOAK/OYEHbI K
KoprnopaTueBHOW KoMnbioTepHoW cetn KDY n Haxogatcs B €AMHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 060pynoBaHMEM, HEOOX0AMMbIM 4115 NPOBEAEHNS nabopaTtopHbix paborT,
npakTn4eckKnx 3aHATU U CaMOCTOSITENBHOM pa60Tb| Nno otaenbHbIM QuCcUMNINHaM, a TakXxe nNpakTuk n
Hay4Ho-uccnenoBartenbckol paboTbl obyyatowmxcs. JlabopaTopust paccyMTaHa Ha 0JHOBPEMEHHYIO paboTy
oby4alowmxcs akageMmyeckon rpynnsl iMbo noarpynnbl. 3aHATMSA NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEPCUTETA, KOHTPONUPYIOWETO BbINONHEHME BUAOB y4ebHo paboThl 1 cobniofgeHne npaeunn TeXHUKU 6e3onacHoCcTy.
KayecTBeHHbIN 1 KONMYECTBEHHbIN COCcTaB 060PYLOBAHNS 1 PACXOAHBLIX MATEPUATIOB ONPELENSeTCs CNeLngUKon
06pa3oBaTenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10289367819
CrpaHuua 35 13 36.

o



Mporpamma oucuunnuHbl "MexaHrka n getany mawnH"; 23.03.03 Skcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MAWNH U KOMIMEKCOB;
OOLEHT, K.H. (moueHT) ®apnees A.P.

rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO u yyebHbIM nnaHom no HanpasneHuto 23.03.03
"9KkcnnyaTtaums TPaHCNOPTHO-TEXHONOMMYECKUX MALIMH U KOMMNEKCOB" 1 MPOCOUNI0 NOAroTOBKA ABTOMOBUBHbIA CEPBUC .
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