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Mporpamma gucumnnuHel "MexaHrka n getanu mawmuH"; 22.03.01 MatepranoseneHue 1 TeXHONOrnM Matepuanos; 4OLEeHT, K.H. barpamos

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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Mporpammy oucuunnuHel paspaboTan(a)(n) LoueHT, K.H. baipamos B.®. (Kadhenpa MexaHnkn 1 KOHCTPYMPOBAHMS,
ABTOMOBMNLHOE oTAeneHne), BFBajramov@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 npuobpeTtaeMoi KOMNETEeHLUN
Orik-3 FOTOBHOCTbIO MPUMEHSATb (PyHOAMEHTanbHbIE MateMaTnyeckume,
ECTECTBEHHOHAYYHbIE U 0BOWENHXEHEPHBIE 3HAHWS B MPOGECCMOHANBHOM
nesTenbHOCTM
OriK-4 CNOCOBHOCTBLIO CoYeTaTb TEOPUIO M NPAKTUKY ONS PEWEHUS UHXEHEPHBIX 3a4au
NnK-4 CMOCOBHOCTBIO NCMONb30BaTh B UCCNEN0BAHUSX M pacyeTax 3HaHWS O MeToax
nccnenosaHus, aHannsa, AMarHoCTUKM U MOAENVPOBaHNS CBOWCTB BELECTB
(MaTepranos), U3NYECKUX U XMMUYECKMX NpoLieccax, MpoTekaowmx B Matepuanax
npu ux nonyyeHun, obpaboTtke 1 MoanchrkaLmm
nK-7 CNOCOBHOCTBIO BbIBMPATL 1 NPUMEHATL COOTBETCTBYIOWMNE METOAbI MOAENMPOBAHNS
PUINYECKNX, XUMNYECKMX N TEXHONOrMYECKMX MPOLECCOB

BbinycKHWK, OCBOMBLUWA LUCLUMINHY:

JlonxeH 3HaThb:

Cnocobbl HaxoXaeHus HeobXoAMMbIX cun, obecneynBalolnx 3aaaHHOE ABUXEHME UK paBHOBECKE 3NNIEMEHTOB U
3BE€HbeB pa3/InyHbIX MEXaHN3MOB, MaLIVNH N COOpy>K€HI/H7I;

anIHLI,I/II'IbI nycnosus pa60Tb|, TUNOBblE KOHCTPYKUWN N KOHCTPYKTUBHbIE COOTHOLWEHUNA 3NeMeHTOB, TEXHONOIMIO
N3roToBneHmns n CéOpKVI, Tpe6OBaHVIﬂ K TOYHOCTU TUMNOBbIX geTanen n C60p0'-IHbIX eaNHNL,

MeToabl BbINONHEHNS KWHEMATUYECKMX U reoMeTpmyeckumnx pacyeTos,

OcHosbl Bbl60pa marepuanos U METOLOB UX YNPOYHEHWNS, 3arnacoB NPOYHOCTN U OOMNyCKaeMblX HANPSAXEHNA Npu
pac4yete getanen MawmnH B YCNOBUAX CTATUYECKOrO U AVHAMUYECKOro HarpyXeHus;

MeToauKy COCTaBNEHUS PACHETHBIX CXEM 1 ONPEAENeHUs AeACTBYIOWNX HArpy30K; (OPMY/bl OPUEHTUPOBOYHbIX -
MPOEKTHBIX M YTOYHEHHBIX - MPOBEPOYHbBIX PACYETOB HA MPOYHOCTb, MBHOCOCTOMKOCTb, XECTKOCTb, TEMNNOCTONKOCTD,

BMOPOYCTONYMBOCTD.

JonxeH ymeTtb:

Vicnonb3oBatb pa3nunyHble cpopMynbl ONa HaxoxgeHunda KnHeMaTtn4eckKnx n AHaMn4eCckmnx XxapaktepmucTuk
n3y4yaemoro oBmxeHumsa n aHann3nposaTtb Nony4yeHHble pe3ynbTaThl,

AHaﬂVISI/IpOBaTb ycnosus pa6OTbI KOHKPETHbIX nertanen, Y3/10B 1 MalKnH “ 060CHOBaTb OCHOBHbIE TpeéoBava,

KOTOPbIM OO1XXHbl OHM OTBE4YaTb,

BbibrpaTb paunoHanbHbIl METOL pacyeTa KOHKPETHOWM feTany unm yana;
O6ocHoBaTb BbibOp MaTepuana 4ns Toi UM MHoW AeTanu;

BbibrpaTb onTuManbHyto hopMy 1 cnocob KpenneHus netanw;
Onpenensitb OCHOBHbIE pa3Mepbl AeTanu.

JlonxeH Bnanetb:

MeTonamu u cnocobamu onpeneneHns 3aKoOHOB OBUXEHUA Unn YCHOBMVI paBHOBECUA MaTepMaHbHOIﬁ TO4YKWN,
abcontoTHO TBép,D.OFO Tena, nx CUCTeM 1 pasinyHbiX MEXaHN3MOB U YCTpOIZCTB Nno 3adaHHbIM ChNam;

YMeHMEM, NCX0Ls U3 aHaNn3a KOHKPETHbIX YCOBUIA 3KCMyaTauum MawvHbl, hopMynmpoBaTb TpeboBaHms,
npenbsBRseMble K LeTansiM 1 MaluHaM;

MeTonamu pacyeTa aeTanei MawuH;
YMeHveM BoibpaTtb ONTUManbHbIA Cnocob CoeanHeHNs neTanei;
YMeHneM oLeHnBaTh LienecoobpasHoCTb NPUMEHEHWS TOFO UK MHOTO BUAA MexaHW4yecknx nepenady anst 3afaHHbIX

KOHKPETHbIX YC/OBWIA.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

CnocobHoCTb:

NnoHMMaTb e4MHCTBO Pas3/IMyHbIX POPM OBUXEHUS, PONb 3aKOHOB MEXaHWKN NMpu aHanmse SABNIEHUI npunpoabl,
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K KOHCTPYKTOPCKON AeATEeNbHOCTY;

NMPVMEHATb MEeTOAbI rpadoyeckoro NpencTaBneHns 06 bEKTOB SHEPreTMHECKOro MalMHOCTPOEHNS!, CXEM 1 CUCTEM.
[(OTOBHOCTb:

NMPVIMEHATb Pe3yNbTaTbl 0CBOEHNS AUCLIMIMVHDI B ByOylei NpogeccnoHanbHo AeaTenbHOCTH;

npeanctasnAaATb TEXHNYECKYHO JOKYMEHTAUMIO B COOTBETCTBUN C Tpe6OBaHI/I$IMI/I €aMHON CUCTEMOM KOHCTpYKTOpCKOIZ
OOKYyMEeHTauunn.

2. MecTo AMCUMNAUHDBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHoin ob6pa3oBaTe/ibHOM NporpaMmbl BbiCLLErO
obpa3oBaHus

JaHHas y4ebHas aucumnivHa BkitoYeHa B pasnen "b1.6.15 OucumnnuHel (Mogynu)" OCHOBHOM NpodpeccnoHanbHoii
obpasoBatenbHoi nporpammel 22.03.01 "MaTtepranoBegeHue n TexHonornm Matepuanos (MaTtepuanoeseneHue un
TEXHOMOMM HOBbIX MaTepmanos)” 1 oTHocuTcs k 623080 (06LenpogeccMoHanbHo) YacTu.

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

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMANHBI COCTaBNSET 23 3a4eTHbIX(ble) eanHuL(bl) Ha 828 Yaca(os).

KoHTakTHas paboTa - 306 4aca(oB), B TOM 4ucne nekumm - 120 yaca(oB), npakTnyeckme 3aHsaTus - 118 yaca(os),
nabopaTtopHble paboTbl - 68 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositTensHas pabota - 414 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 108 yaca(os).

®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4€T BO 2 CEMECTPE; 9K3aMeH B 3 CEMECTPE; 9K3aMeH B 4 CEMECTpE;
aK3ameH B 5 ceMmecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnmyecTBa akageMnyeckmnx yacos v BuagoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Pasgenbl ogucuMninHbl / MX TPYAOEMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuueckmellabopatopHble
Jlekumm 3aHATUA pab6ortbl
1 Tema 1. BeegneHnwe. Mpeomet un 5 > 5 0 5
" |pazpensl ANCUMNANHEL, NX 3a4a4W.
Tema 2. CnoxHoe OBUXEHNE TOYKN,
2 TBEPOOro Tena. 2 2 2 0 5
3 Tema 3. nockoe aBnxeHne o o 2 0 5

" |TBépPLoOro Tena.
Tema 4. BpauweHwue TBEpLOro Tena

BOKPYI HEMOABUXHOW TOYKW.
4. CBoboaHoe OBUXEHWE TBEPOAOro 2 2 2 0 5
Tena.
Tema 5. CtaTtuka. OcHoBHble
5 MOHSATUSA N aKCUOMbI CTATUKMN. 2 2 2 0 5
6. Tema 6. Teoprsi MOMEHTOB 1 Nap cun. 5 > > 0 5
v Tema 7. PaBHoBecue abconioTHO 5 o 2 0 5

" |TBépLoro Tena.
Tewma 8. PaBHoBecue Tena npu

8. [Hann4mm TpeHns. LleHTp TaxecTtu 2 2 2 0 5
TBEPOOro Tena.
9 Tema 9. BeeneHue. 3akoHbl 3 > 5 0 4

" |[HbloToHa. 3apayn ouHamuku.

Tema 10. JuHammka HecBoHOOHOM
10.|TO4KM, OUHAMMKA OTHOCUTENbHOIO 3 2 2 0 4
OBUXEHNSA TOYKW.
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUSA pab6orthbl

Tema 11. lNMpamonuHenHble

. KonebaHns TOYKM. 3 2 2 0 4
Tema 12. Cuctema matepumanbHbix

12. TOYeK. 3 2 2 0 4
Tema 13. Obwme TeopeMbl ANHAMUKM

13.|MaTepunanbHOM TOYKN U 3 2 2 0 4
MEeXaHW4eCKOon CUCTEMBI.
Tema 14. MpunoxeHns obwmx

14. TEOPEM OMHAMMWKU K TBEPOOMY Teny. 3 2 2 0 4
Tema 15. SnemMeHTbl aHanMTNYeCKon

15. MEXaHWKMW. 3 2 2 0 4
Tema 16. MpuHuMN
MamunbToHa-OcTporpanckoro.

16. MoHsTMe 06 yCTONYNBOCTM 3 2 2 0 4
paBHOBECUSI.

17.|Tema 17. Teopus ynapa. 3 2 2 0 4
Tema 18. ConpoTtmeneHve
matepuanos. BeeneHne. OCHOBHbIE

18. NOHATUSA. SNIOPbI BHYTPEHHNX 3 6 0 0 9
YCUnni.

19.[Tema 19. PacTsxeHune n cxartume. 3 4 0 8 9
Tema 20. Teopust HANPSAXEHHOIO U

20. 1ehOopMNPOBAHHOIO COCTOSHUS. 3 4 0 0 9

21.|Tema 21. Casur un Kpy4eHue. 3 4 0 10 9
Tema 22. M3rnb npsMonuHeHbIX

22. CTEpXHEI. 4 8 0 16 24

23.[Tema 23. CnoxHoe conpoTuBeHue. 4 4 0 8 22
Tema 24. YcTON4MBOCTb PaBHOBECUS

24. NS 0eopMrpyeMbIX CUCTEM. 4 4 0 8 24
Tema 25. Beegerve. MawnHa un

25. MEXaHN3M. 4 2 0 0 10
Tema 26. CTPYKTYpHbI 1

26.|KnHemaTnyecknih aHann3 4 4 8 0 12
MEXaHN3MOB.
Tema 27. MeTpnyeckunini CUHTE3

27. TUMNOBbLIX PbIYAXHbIX MEXaHVN3MOB. 4 2 8 0 12
Tema 28. JnuHaMuyeckunin aHanua

28.|MexaHn3MOoB 1 MalVH (CUNOBOWA 4 2 2 0 12
aHanms).
Tema 29. OCHOBbI TEOPUWM BbICLIEN

29. KWHeMaTn4eckoin napbi. 4 2 10 0 12
Tema 30. CuHTe3 3ybuaTbix

30. MEXaHN3MOB. 4 4 20 0 12
Tema 31. OCHOBHble NONOXEHWS
pasgena getanu mawwvH. Kputepun

31. paboTocrnocobHOCTM 1 pacyeTa. 5 16 16 14 50
MexaHuyeckne nepegadu.
Tema 32. MexaHn3mbl,

32. obcnyxuBatowwme nepenadu. 5 10 10 4 52
Tema 33. CoennHeHns netanein

33. MALLIVH. 5 10 10 0 60
Ntoro 120 118 68 414

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. BeegeHue. lNpenmet n pasaenbl AUCLUUNUHDBI, UX 3a0a4u.
PerncrtpaumoHHbin Homep 10289362819 SAEKTPOHHBIH
B] YHHBEPCHTET

Crpannua 5 n3 36.

ARl 5 AN O HHT AHATKTAHEC AR CHICTEMA K



Mporpamma ancumnnuHbl "Mexanuka n getanm mawnH"; 22.03.01 MateprnanoseneHne 1 TEXHONOrMM MaTepuanos; JOUEHT, K.H. baripamos

MpeameT u pasgensbl AMCUMNAUHBI, UX 3ada4n. KuHemaTmka To4ku. Cnocobbl 3anaHns asuxeHus Toukn. KuHematuka
TBEpHoro Tena. MNoHaTme 06 abcontoTHO TBEPOOM Tene. MocTynaTenbHoe OBuMXeHne TBépaoro Tena. BpaweHne
TBEPOOro Tena BOKPYr HENOLABUXHOW OCHU.

TpaekTopus 1 ypaBHeHME OBUXEHNS TOHKW, HAXOXOEHME CKOPOCTU N YCKOPEHUS ToYKW. BpawarenbHoe nBunxXxeHne
TBEPOOro Tena BOKPYr HeroaBUXHOM OCH.
Tema 2. CnoxHoe ABNXEHUe TOUYKU, TBEPAOro Tena.

CnoxHoe oBuXeHve Touku, TBépaoro Tena. AGContoTHoe, 0THOCUTENbHOE, NepPEeHOCHOE ABNXEHNS. ABCONIOTHbIE,
OTHOCUTENbHbIE, MEPEHOCHBIE CKOPOCTM 1 ycKopeHusi. Teopema cnoxenusi ckopocTei. Teopema Kopvonuca.
KopuonucoBo yckopeHue.

YpaBHEHMS CROXHOMO ABUXeHWs To4kn. CnoxeHne ckopocTelt Toukn. CnoxeHune yckopeHuin Todkn. CnoxeHuve
nByxeHun Tena. CMelaHHble 3a4a4m Ha CNOXHOE OBMXEHWE TOYKW U TBEPLOro Tena.

Tema 3. NMnockoe poBuxeHue TBEpOOro Tena.

MNnockoe oBunxeHwe TBEPAOro Tena u ABUXEHNE NNOCKOW churypbl B €€ nnockocTn. CKOPOCTM U YCKOPEHNS TOHEK
NNoCKoW courypbl. Teopema 0 NpoekLunsix CKOPOCTeR ABYX TOHEK NNOCKON ourypbl. MrHOBEHHbIN LEHTP CKOPOCTEN.
MrHOBEHHbIN LLEHTP YCKOPEHNIA.

YpaBHeHNS OBUXEHUS NNocKoi gonrypbl. CKOPOCTW To4eK NNockol dourypbl. MrHOBEHHBI LIEHTP CKOPOCTE. YcKopeHus
TOYEK MNOCKOM qourypbil.

Tema 4. Bpau.l.el-me TBép,IJ,OFO Tena BOKPYr HernoABMXHOW TOYKWU. CB0604HOE ABUXEHUE TBEepAaoro rena.

Yrnbl Siinepa. YpaBHEHUS cdhepuyecKkoro OBUXEHUS TBEpAOro Tena. Teopema o nepeMeLeHun TBEpaoro Tena,
MMeloLLEero 0Hy HEMOABMXHYIO TOYKY. YTIOBasi CKOPOCTb U YINI0BOE YCKOPEHWeE Tena npu cpepuyeckom OBUXEHNN.
CKOpOCTU 1 YCKOPEHUS Touek TBEPLOro Tena npu cgpepunyeckom aevxeHun. CBoboaHoe ABMXEHVEe TBEPOOro Tena.

LBuxeHne Tena, UMEKoWero 0aHy HEMOABMXHYIO TOYKY.
Tema 5. Ctatuka. OCHOBHbIE MOHATUSA U aKCUOMbI CTaTUKM.

MpeaMeT cTaTvkn 1 €€ OCHOBHbIe 3aaayn. OCHOBHbIE ONPERENeHUs 1 NMOHATUS CTaTUKK. AKCUOMbI CTaTukn. Teopema o
paBHOBeCUN TPEX HenapannenbHbIx cuil. CUCTEMA CXOOAWMXCS CUI; NPVBELEHUE K PABHOLAENCTBYIOLLEN.
AHanutnyeckmin cnocob onpeneneHns paBHOAECTBYIOWEN. [eoMeTpuyeckre N aHaNUTUYECKNE YCIOBUS PaBHOBECUS
CUCTEMbI CXOLSLMXCS CUI.

Cunbl, MMHUK OECTBMSI KOTOPbIX MEPECceKatoTcsl B 0AHON ToYke. PaBHOBECME CUCTEMbI CXOASALIMXCS CUL.
Tema 6. Teopusi MOMEHTOB M Nap cun.

Teopus MOMEHTOB 1 nap cun. MOMEHT Cunbl OTHOCUTENBHO TOYKK (UeHTpa). MOMEHT cunbl 0THocUTEeNbHO ocu. MNapa cun
n e€ moMmeHT. TeopeMmbl 0 napax. Jlemma o napannenbHOM nepeHoce cunbl. ['NaBHbI BEKTOP Y FaBHbI MOMEHT CUCTEMBI
cun. MNMpueeneHne cuctemMbl CUN K LEHTPY (OCHOBHAS TeopeMa cTaTuku).

PaBHoBecre Npon3BonbHOM NNOCKON cMcTeMbl cun. PaBHoBecne Npon3BosibHON NPOCTPaHCTBEHHOW CUCTEMbI CUII.
Tema 7. PaBHOBecue abcontoTHO TBEpAOro Tena.

YcnoBus paBHoBecust abCoNtOTHO TBEPLOro Tena npu LeicTBAN pasnnyHbiX CUCTeM cu. Tpu doopMbl yCnoBUl
paBHOBECMSI NIOCKOM CUCTEeMbI Cvl. PaBHOBECHE COCTABHOW KOHCTPYKLUMU. CTaTMYecKu onpeaenvmble U CTaTuyecku
HeonpeaenuMble 3anaqu.

PaBHoBecwue cocTaBHO KOHCTPYKUMK. OnpeneneHne ycunuii B CTEPXHSX coepM no cnocoby Puttepa.
Tema 8. PaBHOBecue Tena npv Hannymm TpeHuns. LLeHTp TaXectn TBépporo Tena.

PaBHoBecre TBEpPOOro Tena Npu HaNU4YMKU TpeHns. TpeHne ckonbXxeHus. TpeHne kadeHns. KoHyc TpeHns. LieHTp
TSXecTu TBEépaoro Tena. LieHTp TaxecTn nnockon gourypbl. CTaTuyeckmini MOMEHT nnowaamn niockom urypsl
OTHOCUTENbHO OcW. MeToabl onNpefeneHns LEHTPOB TAXeCT Ten. NonoxeHne LeHTpa TAXECTN HEKOTOPbIX Te.

Cunbl TpeHns. TpeHne CKONbXEHNs, TPEHNE KayeHUs.
Tema 9. BBeaeHune. 3akoHbl HbloTOHA. 3apaun AMHaAMUKMW.

OcHoBHble NoHATMS. 3akoHbl HbtoToHa. JudpdoepeHumanbHble ypaBHEHNS OBUXEHUS Touku. Mpsmas n obpartHast
3ajayv QUHAMVKN.

OnpepneneHre cvn no 3agaHHoMy ABuxeHuo. ObpaTHas 3apada auHamuku. JugpdpepeHuransHble ypaBHEHUS
LBUXEHNS MaTepManbHON TOUKU (MPSMONIMHENHOE 1 KPUBONUHEHOE aBuXeHns). CBobonHoe nafneHue tena 6es yuéra
CONPOTUBAEHMS BO3ayXa.

Tema 10. luHammnka HecBo604HOM TOUKU, AMHAMUKA OTHOCUTEJIbHOIO ABVNXEHUSI TOUKN.

HecsobonHas matepuanbHas Todka. CBsav U SMHAMUYecKre peakuun cesasel. JuddpepeHumnanbHble ypaBHEHNS
IBUXEHNS TOUKW NO 3a0aHHOW KprBol. OCHOBHOWM 3aKOH AMHAMMKM OTHOCUTENBHOMO ABUXEHWS TOUKW. MNepeHocHas u
Kopuonucosa cunbl MHepuun. MprHLMA OTHOCUTENBHOCTM KNacCUYecKoin MexaHuku. Cnyyai OTHOCUTENBHOMO MOKOS.

OTHOCMTENBHOE OBUXEHME MaTepMasnbHOM TOYKN. HacTHble CnyYam OTHOCUTENIbHOrO OBUXEHNS MaTepuanbHON TOYKN.
Tema 11. MpsiMmonuHeHble Kone6aHUSA TOUKM.

Buabl konebatenbHbIX ABUXEHWIA MaTepranbHol Touku. CBoboOHbIe 1 3aTyxatowwme konebaHus. Mpumepsl Ha
cBoboHble konebaHus. CeBoboaHble konebaHus rpysa, NoABeWeHHOro K NpyXuHe. Anepnoanyeckoe ABnXeHue.
BbiHyxaeHHble konebaHusl. SBneHve pe3oHaHca. siBneHmne 6ueHnit. CBoboaHble konebaHus 6e3 yuéta ConpoTMBIEHNS.
3atyxatowme, BbHyXAeHHble KonebaHus.

Tema 12. Cuctema matepuanbHbiX TOYeKk.
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Cuctema mMaTtepuranbHbIX TOYEK. TBép,EI,OG Teno. Cunel, ,D,eVICTByIOU.lMG Ha TO4YKN CACTEMbI. U,eHTp MaccC CUCTEMbI
mMaTtepuranbHbIX TO4EK U ero KoopanHartbl. TeopeMa O OBMXEHUM UeHTpa Macc. MoMmeHTbI nHepumn TBép,EI,OFO Tena
(CVICTeMbI). Pa,uvlyc nHepumnin. TeopeMa O MOMEeHTax nHepunmn TBép,D,OFO Tena OTHOCUTENTIbHO napannenbHbIX ocern.
Ll,eHTpO6e)KHbIe MOMEHTbI NHepUnn Tena.

"eomMeTpuns Macc: LEHTP Macc CUCTEMbl, MOMEHTbI MHEpLUMK TBEPIbIX TeN. Teopema 0 ABUXEHUU LieHTpa Macc.
Tema 13. O6LMe TeOpeMbl AMHAMUKN MaTepuanbHON TOUKN U MEXaHUYECKON CUCTEMDI.

TeopeMbl 06 M3MEHEHWU KOMMYECTBA OBUXEHNS MATEPUANTBHON TOUKM U MEXaHMYECKON cncTeMbl. Teopema 06
N3MEHEHUN MOMEHTa KONMYECTBA LBUXEHUS MaTepranbHOM ToUKW. Teopema 06 N3MEHEHNN KUHETUHECKOTO MOMEHTA
MEXaHN4eCcKoi cucTeMbl. AnemeHTapHas paboTta cunbl; pabota Ha KOHEYHOM MyTU. TeopeMbl 06 N3MEHEHUN
KMHETNYECKOI SHEPrMn MaTEPUaNbHON TOUKM U MeXaHNYeckol cucteMmsl. MoTeHumanbHble cunbl. Cunosoe none,
YCNoBWS NOTEHLMANBHOCTW CUMIOBOrO NONs. 3aKOH COXpaHEHNSt MEXaHNYECKON SHEPTUM MaTepuanbHoi Toukn. NHTerpan
aHepruu. MoHATUE 0 paccemBaHN NOMHON MEXaHWYECKOI SHEPTUN.

Tema 14. MpunoxeHusi o6LLLUX TeOpeM OMHAMUKU K TBEPLAOMY Teny.

OnddpepeHumanbHbie ypaBHeHMS NOCTynaTenbHOro ABmnxeHns Teépaoro tena. AuddepeHumnansHoe ypaBHeHne
BpaleHns TBEPOOro Tena BOKPYr HEMNOABUXHOR ocu. dusnyecknin MasTHuk. OnpegeneHve AMHaMMHeCcKnx peakumin
noawnnH1KoB. JJuHammnyeckas ypaBHOBEWEHHOCTb Tena Ha ocu BpateHus. OnbiTHOe onpeneneHne MOMEHTOB MHEepPLMK
TBEPAbIX Ten. dngdpepeHuranbHblie ypaBHEHUS MNOCKOIO U CHREPUYECKOro ABUXeHnn TBEpaoro Tena. MNprnbnnxeHHas
TEOopusi TMPOCKOMOB.

MnockonapannensHoe (Nnockoe) ABMXeHWe TBépaoro Tena. [laeneHue Bpawatouerocst TBEpLOro Tena Ha ocb
BpalleHus.

Tema 15. dnemeHTbl aHANNTUYECKON MEXAHUKMU.

O6061WEHHbIe KOOPAMHATBI U YACNO CTemneHen cBob6oAbl MexaHM3Ma. Bo3MOXHbIE NepeMeLLeHNst MeXaHN4YecKow
cucTteMbl. igeanbHble cBsau. MpuHLMN BO3MOXHBIX NepemelleHuii. Obliee ypaBHeHNe aHanMTU4YeCcKol AUHaMmnKM.
06061WeEHHbIe cunbl. Cnocobbl BbluMcneHust 0606WEHHbIX cun. YCNoBUS paBHOBECUS MEXAHWYECKON CUCTEMBI B
006006LWEHHbIX KoopauHaTax. YpaBHeHue JlarpaHxa anis KoHCepBaTUBHbIX CUCTEM. YCNOBUSI paBHOBECUSI
KOHCEepBaTMBHOI cucTeMbl. YpaBHeHus JlarpaHxa BTOporo poaa.

Tema 16. MpuHumn MamunbToHa-OcTporpanckoro. NMoHsiTMe 06 YCTOMYMBOCTU paBHOBECUS.

O6wue noHaTus. OudbdoepeHumpoBaHne 1 BapbupoBaHue B MexaHvke. udpgpepeHumanbHoe ypaBHeHe KPUBOW,
peanunayoLen aKCTpemMyM 3a4aHHOr0 KPUBOIMHENHOro nHTerpana. ®yHkuns MamunbToHa. MpuHumvn
MamunbToHa-OcTporpaackoro. MoHsTe 06 YCTONYMBOCTY PABHOBECMKSI.

OnpepeneHne ycnosuin paBHOBECKSI CUCTEMBI. Y CTONHMBOCTb PaBHOBECKS.
Tema 17. Teopusa ynapa.

SlBneHve ynapa. YaapHas cuna v yaapHblid uMnynsc. OCHOBHbIE LOMYLWEHWS U OCHOBHOE YPaBHEHWE B TEOPWM yaapa.
Teopema 06 U3MEHEHUN KONMYECTBA ABVXEHUS MEXaHNYECKOW CUCTEMBI MU yaape. Yaap wapa 0 HEMOLBUXHYIO
noBepxHoCcTb. KoadhdouLmeHT BocCcTaHOBNEHNS Npw yaape. MpsMoii LeHTpanbHbIn yaap Asyx Ten. MNoTteps
KMHETNYECKOV SHepruu npu yaape AByxX Ten.

Tema 18. ConpoTtusneHne matepuanos. BeepeHue. OCHOBHble NOHATUA. DMOPbl BHYTPEHHUX YCUIUHA.

3apaun n copepxanue kypca "ConpoTusneHue matepuanos”. OCHOBHble rmnoTesbl. Knaccmgoukaumns BHEWHNX
Harpy3ok: COCpPeaOoTOUEHHbIE U pacnpeneneHHble, MOBEPXHOCTHLIE N OO BEMHbIE, CTATUHECKME U AUHAMUYECKUE.
PacueTHble cxeMmbl. Bpyc, nnacTvHa, obonoyka - 06bekTbl, U3yyaeMble B Kypce CONPOTMBIEHUS MATEPUANOB.
Hedopmaumnsa n nepemelieHuns. BHyTpeHHue cunbl. HanpsxeHus (nonHoe, HoOpManbHoe, kacaTtenbHoe). MeTon ceveHunii.
MocTpoeHre amop BHYTPEHHWX CU NPY PaCTAXEHUN, KPYYEHMU 1 NNOCKOM n3rmbe. dndodepeHunansHble 3aBUCMMOCTH
mexay M, Q n g npy nnockom narmbe. Boitekatowume na Hux cnenctens. MNocTpoeHne anop BHYTPEHHUX CUN 4Ns
NNockux pam. NoHaTMe 0 HaNPSXXEHHOM U 0edPOPMUPOBAHHOM COCTOSHNSX B TOYKE. BbipaxkeHne BHYTPEHHNX cun yepes
HanpsXeHus.

Tema 19. PacTsiXXeHue n cxarue.

PacTsixeHune n cxatue npsimoro 6pyca. HanpsxxeHns B nonepeyHbIX 1 HAKNOHHBIX CEYEHUSX CTEPXHS. [poaonbHbIe 1
nonepeyHble gedpopmaLmm npu pactaxeHnm (cxatum). 3akoH N'yka npy pactaxeHun. Mogynb ynpyrocTu.
KoahdpmumeHT lNMyaccoHa. OnpeneneHne ocesBbix NnepemMelleHunii. NoteHunanbHas aHeprusa gedopmaumm npu
pacTsxeHun. PacyeT Ha Npo4HOCTb Npu pacTsxeHun. MexaHudeckme cBoncTea Matepuanos. McnbiTaHne matepmnanos
Ha pacTsaxeHue. OCHOBHble MEXaHMYeCKNe XxapakTepucTnkm matepuana. OnpeneneHve gonyckaeMblX HanpsxKeHW.
Crartunyecku HeonpenenMMble CUCTEMBI, paboTalowme Ha pacTsXxeHue n cxatue. OnpeneneHne yecunuii B CTEPXHSIX,
BO3HVKAIOWWX OT HETOYHOCTU N3rOTOBNEHUS SNIEMEHTOB KOHCTPYKLMM U OT NU3MEHEHMS TEMMNepaTypbl.

Tema 20. Teopus HanpsXXEHHOro N necopMMpPOBaHHOIO COCTOSIHUA.

HanpﬂerHoe COCTOSIHME B Touke. Buabl HanpsA>XeHHOro COCTOAHUA: NUHerHoe, NNockoe, obbemHoe. lMnockoe
Hanpsa>xeHHoe COCTosHKe. 3akoH NapHOCTK KacaTebHbIX Hal'lpﬂ)KeHI/IVI. Onpe,ueneHVIe H8ﬂp9|)KeHVII7I Ha HAaKNOHHbIX
nnowankax. Onpep,eneHl/le NONOXeHU4 rnaBHbIX Maowanok N BeNM4YmnH rnaBHbIX Hal'lpﬂ)KeHVIVl. 3KCTpeMaﬂbeIe
KacaTtellbHble HanpsaXeHus. O6bemHoe Hanps>xXeHHoe COCTosHune (OCHOBHbIe I'IOHﬂTI/IfI). 3akoH NapHOCTU KacaTebHbIX
Haﬂpﬂ)KeHMVI. ["naBHble Nnowanku, rnaBHble HanpsAXeHns. 3KCTpeMaﬂbeIe KacaTte/lbHble HanpsXeHus.

"naBHble fedoopMaLy U rnaBHble HanpaeneHus. 3akoH N'yka npy 06 bEMHOM U NNOCKOM HANPSXEHHbLIX COCTOSHUSX.
N3ameHeHne o6bema matepuana npu nedopmaumu. MNMoteHumanbHas sHeprus nedgpopmaumm npyv 06 beMHOM
Hanpsi>XeHHOM COCTOSIHMW. Y AenbHas NoTeHUManbHas SHePrus M3MeHeHNs 06 beMa 1 M3MEHEHNS HOPMbI.

Tema 21. Cosur n Kpy4yeHue.

PeructpaumonHblii Homep 10289362819 iy PAEKTPOHHBIH
CtpaHuua 7 13 36. IBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma ancumnnuHbl "Mexanuka n getanm mawnH"; 22.03.01 MateprnanoseneHne 1 TEXHONOrMM MaTepuanos; JOUEHT, K.H. baripamos

OKcTpeMarnbHblie kacaTenbHble HanpsixeHus. MoHATUe 0 YUCTOM caBure. AHanM3 HaNPsSXXeHHOro COCTOSIHWS NpK
casure. 3akoH N'yka npu ymuctom capure. MNoTeHunansHas aHeprua nedopMauy npu YucTom capure. Pacyér Ha
MPOYHOCTb MNPV YACTOM cagure. PacuéTbl 3akNEénoYHbIX U CBapHbIX coeanHeHnin. KpydeHve npsmoro 6pyca Kpyrnoro
nonepeyHoro cedeHns. OnpeneneHve HanpsiXeHWin B MonepeyHoM cedeHnu. Yron 3akpydmBaHus. XecTKocTb npu
KpydeHun. OnpeneneHre NoTeHLMaNbHON SHeEprum aedoopmaumm npy KpyyeHun. Pacyét Ha NpoYHOCTb CM/IOWHOrO 1
MyCTOTENOro Kpyribix Banos.

Tema 22. N3rn6 NpAMONNHENHbIX CTEPXHEMN.

YucTblin n3rnb. OnpeneneHre HopMalbHbIX HAMPSXXEeHWR Npu YicToM narube. XecTkocTb nNpu narnbe. 3aBNCUMMOCTb
MeXay KPVBU3HOM, N3rnbatolliM MOMEHTOM 1 XEeCTKOCTbIo. MNonepeyHblin narnb. ®opmyna XypaBckoro.
PacnpeneneHune HanpsiXeHW B NpsIMOYroNibHOM 1 ABYTABPOBOM CeYeHusiX. PacyeTt Ha NpoYHOCTb Npu narube.
MepemelueHvie Hanku npu narnbe (Nporub, NOBOPOT, KacaTenbHoe nepemeleHre). JudgepeHumanbHoe ypaBHeHe
ocwv u3orHyToro 6pyca. ViHTerpmpoBaHve ouggepeHumanbHOro ypaBHeH sl BTOPOro Nopsiaka ocu M3orHyToro 6pyca.
MeTon HavYanbHbIX napameTpos. CTatuyecky Heonpenenumele 6anku npv narube.

Tema 23. CnoxHoe conpoTueieHue.

3apaya CnoxHOro ConpOTUBIIEHUS Kak CoYeTaHMe 3aad C NPOCTeMWnMIM cxeMamm HarpyxeHus. Kocoi narub.
OnpepneneHre HopMabHbIX HANPSIXXEHW Npy KOcoM marnbe. OnpeaeneHne NonoXeHUst HyneBol TMHUM NPU KOCOM
nsrnbe. OnpeneneHvie NpornboB Npu KocoM narnbe. PacyeT Ha NPOYHOCTb. V3rnb ¢ pacTsixXeHNeM unm cxxaTmem.
OnpepneneHve HanNps>XeHWii ¢ NCMoNb30BaHWEM NPUHLMNA HE3aBUCKUMOCTU OeiCTBIS cuil. PacyeT Ha NpOYHOCTb.
BHeLeHTpeHHOe pacTsixeHne unu cxatue. OnpeaeneHne HanpsxXeHui Npu BHELEHTPEHHOM PACTSXXEeHUN UN CXXaTuu.
OnpepneneHvie NONOXEHUS HYNEeBON NNHNK.

N3rnb ¢ kpyuyeHuem Bpycbes Kpyrnoro ceveHms. OnpeneneHne HanpsxXeHuin. PacyeT Ha MPOYHOCTb M XECTKOCTb.
Tema 24. YcTOMYMBOCTb paBHOBeCUS O necoopMmMpyeMbiX CUCTEM.
YCTON4MBOE U HEYCTONYMBOE COCTOSIHNE PABHOBECUS YIPYrOi CUCTEMBI.

MeTon Siinepa ons onpeneneHns KPUTUYECKNX Harpy3ok. BnvsiHne rpaHUYHbIX YCNOBUIA Ha BENUYMHY KPUTUYECKOM
cunbl. Mpenens NpUMeHNMocT doopmMynbl Sitnepa. Popmyna ScuHckoro. PacyeT cxxaTbix CTEPXHEN C NOMOLbIO
KO3PPULIMEHTA YMEHbLIEHNSI OCHOBHOIO [OMYyCKAaeMOoro HanpsixXeHusl.

Tema 25. BBeneHune. MawumHa n mexaHusm.

Llenb 1 3apaun kypca "Teopus MexaHu3MoB 1 MawuH". KpaTtkas uctopudeckas cnpaeka. MecTo kypca B cucteme
NoAroTOBKM UHXeHepa. VIHXeHepHoe npoekTupoeaHve. MeTtoabl npoekTnpoBaHus. OCHOBHbIE aTanbl npoLecca
npoekTupoBaHusl. NMoHsATME 0 TEXHUYECKOM cucTeMe U ee anemeHTax. MalvHHbI arperat 1 ero CocTaBHbIE YacTu.
Knaccugpmkaums mawunH. MexaHnam v ero anemeHTbl. Knaccudprkaums MexaHma3MoB.

Tema 26. CTPYKTYPHbI U KNHEMATUYECKUNA aHann3 MexaHM3MoB.

Knaccugomkaums kuHematnyeckmx nap. Mogenm mawuH. MeToabl uccnenoBaHnsi MexaHuaMoB. [oHATUE 0 CTPYKTYPHOM
aHanuse n cnHtese. OCHOBHbIE CTPYKTYPHbIe doopMynbl. CTPYKTypHas Knaccudprkaums MexaHuaMoB no Accypy v no
ApTobonesckoMy. CTpyKTYpHbIiA aHann3 MexaHnama. [MoABMXHOCTA 1 CBA3W B MexaHn3aMe. MNMoHsATe 06 n3BbITOYHbIX
CBSA3SIX U MECTHbIX MOABUXHOCTSX. PaunoHanbHas cTpykTypa MexaHuama. MeTtonbl onpefeneHns n ycTpaHeHus
N30bITOYHBIX CBSA3EM 1 MECTHBIX NMOABUXHOCTEN.

Tema 27. MeTpuquKuﬁ CUHTEe3 TUNOBbIX Pbl4aXHbIX MEXaHN3MOB.

MeTpuryeckuii CUHTE3 TUMOBbIX PblYaXHbLIX MEXaHN3MOB. CTPYKTYPHbLIE CXEeMbI NMPOCTENWMX TUMOBbLIX MexaHnaMoB. Llenb
1 33424y METPUYECKOro CHTE3a MexaHn3MoB. MeTobl MeTPUYEeCcKOoro CMHTe3a MexaH1M3MoB. YCcnosus
NPOBOPaYBAEMOCTU 3BEHbEB MexaHu3Mma. [MoHATUE 0 KO3dULIMEHTE HePaBHOMEPHOCTM CpedHel CKOPOCTU 1 O yrie
[aBneHnsl B pblYaxHOM MexaHnaMe. HacTHble 3a0a4 CUHTe3a: YeTblpexwapHUpPHbIA MexaH13M - CUHTEe3 Mo kv 1 cMHTe3
No [BYM MOMOXEHMWSIM BbIXOLHOrO 3BEHA; KPVBOLWMMHO-NON3YHHbIV MEXaHU3M - CUHTe3 no kv, Nno cpeaHel CKopocTy
NonayHa, no OBYM MONOXEHUSIM BEIXOLHOTO 3BEHA; KYNIMCHbIA MexaHn3M - No paboyeMy nepemelleHnio BbIXOAHOrO 3BeHa
(ONS YeTbIPEX3BEHHOr0 MexaHn3ama), No KoapUUMEHTY kv (ONns wecTn3BeHHOro MexaHuama). ONTuManbHbIi CUHTE3
pbl4aXHbIX MexaH3MoB. CUHTe3 MexaHn3Ma Mo 3afaHHON OYHKLMMN NONOXEHUS.

Tema 28. luHaMn4yeckun aHannM3 MeXaHU3MOB U MaLLUH (CUNOBOM aHaNu3).

JuHamyka MalwmH 1 MexaH3MoB. [nHamuyeckne napameTpbl MawWmHbl U MexaHuama. MNpsamas n obpartHas 3agaqun
anHammkun. MexaHuyeckas aHeprus 1 MowHocTb. PaboTta BHewHux cun. Mpeobpa3oBaHne MEXAHNYECKOIN SHEPrim
mexaHuamamu. Akcmoma 06 ocBoboxaeHnmn oT cesadeir. Cunbl 1 ux knaccmgpmkaums. Cunel B KIM 6e3 yueTta TpeHus.
Cratnyeckuii 1 KNHeTOCTaTUYEeCKUiA CUNOBOI pacyeT TMMNOBbIX MexaHn3MoB. MeToabl CnoBoro pacyera
(rpadhoaHannTM4ecknii - NNaHOB CUM, aHANUTUYECKMIA - METOA, NPOEKUMIA HA OCY KOOPAMHAT).

Tema 29. OcHOBbI TEOPUU BbICLLEN KUHEMaTUYECKON Nnapbl.

MexaHu3Mmbl C BbICWIMMWN KMHEMATUYECKMMI Napamn 1 nx knaccudmkaums. Nepenayn cuenneHrem n aauenneHnem.
OcHoBHas Teopema 3auenneHus. [NoHaTue o nontoce n LeHTpondax. ConpsaxeHHble npodounu B Boicwew K.
OBONbBEHTHOE 3y64YaTOe KONECO 1 ero napameTpbl. TonwmHa 3yba koneca no okKpPy>XHOCTW NPOU3BONBHOMO paauyca.
MeToapbl N3roTOBNEHUS 3BONbBEHTHbIX 3y6yaTbiX Konec. MoHATME O MCXOLHOM, UCXOLHOM MPOV3BOASLLEM U
nponasosileM KoHTypax. CtaHouHoe 3auenneHne. OCHOBHblE pasmepbl 3ybyaToro koneca. Buabl 3ybyaTtbix konec.
MonpesaHue 1 3aoctpeHne koneca. MNoHATMe 0 0bnacTy cylwecTBoBaHNs 3yb4atoro koneca. OBOMbBEHTHAS
unnuHIipuyeckas 3ybyatas nepepada u ee napameTpbl. OCHOBHbIE YPaBHEHWS 3BOMIbBEHTHOMO 3aLEmnneHus.

Tema 30. CuHTE3 3ybuyaTtbiXx MEXaHWU3MOB.
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OBONbBEHTHOE 3y64aToe KONEco 1 ero napameTpbl. TonwmHa 3yba koneca no oKPyXHOCTM NPOU3BONIBHOMO paauyca.
MeToAbl N3roTOBNEHUS 9BONbBEHTHbIX 3yBuyaTbix konec. MNMoHATUE 0 MCXOLHOM, MCXOLHOM MPOVN3BOASEM U
npousBoasiieM KoHTypax. CTaHouHoe 3auenneHne. OCHoBHble pa3mepbl 3y6yaTtoro koneca. Buapl 3y6yaTbix kKonec.
MonpesaHue 1 3aocTpeHne koneca. MNoHaTMe 0 06nacTy CylwecTBoBaHNS 3y64atoro koneca. 9BobBEHTHAs
umnuHapuyeckas sybyatas nepenada u ee napametpbl. OCHOBHbIE ypaBHEHUS 9BONIbBEHTHOMO 3aLenNeHus.

Tema 31. OcHOBHbIe NONOXEHUs1 pa3paena aetanu mawuH. Kputepun paéorocnocobHocTu u pacueTa.
MexaHuuyeckue nepegaum.

Knaccugprkauus netanei mMawvH 1 y3nos, OCHOBHblE TPeOOBaHMS, NPeabsIBNSEMbIE K KOHCTPYKUMSIM MALIWH U X
netanei. OCHOBHble KpuTepun paboTocnocobHOCTY aeTanel MalwuH: NPOYHOCTb, XXECTKOCTb, M3HOCOCTOMKOCTb,
TENMOCTOWKOCTb 1 BUBPOYCTOMYNBOCTb. PacyeT cTaTMyeckoin NPOYHOCTM AeTanei MalvH, OCHOBHbIE MOHSATUS (LUKbI
N3MEHEHUs HaNpPSXXeHWiA, KpMBbIE YCTanocTu, Nnpenen LAUTeNbHOM U orpaHWYeHHON BEIHOCIIMBOCTY (MaTepuana,
KO3gpdpmUMEHT gonrosedHocTu). MaTtepuansl. Obwue xapakTepucTukn 1 obnactvi NPUMEHeHUs Pa3NNYHbIX MapoK
YyryHOB, CTasei 1 CrnnaBoB LBETHbIX METanos.

HasHaueHwve, knaccucmkaLums 1 OCHOBHbIE XapaKTEPUCTUKN MEXAHNYECKUX Nepeday 3auenneHus. 3ybuatole nepenayu,
LOCTOMHCTBA, HELOCTATKM, 06nacTb NPUMEHEHNS 1 Knaccudomkaums 3ybuatbix nepenad. OCHOBHbIE reOMETPUYECKME
napameTpbl 3ybyaTbix nepenay. Matepuansl 1 MeToapl yrpodeHust 3ybyaTbix konec. Bunbl nospexneHuii 3ybbes.
OnpeneneHre pacyeTHbIX HArpy3oK 1 MeToabl pacyeTta 3ybuatbix Konec. YepBsiuHble nepenayu, Ux LOCTOUHCTBA U
HepocTaTku, 06nactb NpUMeHeHUs. FeoMeTpryeckue napameTpbl YEPBAYHOM Nepenadn ¢ UUAMHLPUYECKAM HYEPBSKOM.
Oco6eHHOCTU KUHEMATUKWM, CUMbl B YepBsiHHOM 3auenneHun, K.M.0. Pacyet Ha npoyHocTb. TennoBol pacyeT. Tunbl
NpVBOLHbIX Lenen. MNMopsnok pacyeTa LenHon nepefadn. OneMeHTbl peMeHHON nepenayun. Tunbl peMHen.
"eomeTpuyeckue napameTpbl peMeHHol nepepayn. Metoavka pacyeta KIMHOPEMeHHON nepenadyu. MNMpuHumn gencTems,
Knaccmgoukaums n TMnbl OPUKUMOHHBIX Nepenady n sapraTopos. OCHOBbI pacyeTa PPUKLNOHHbBIX nap.

Tema 32. MexaHU3mbl, 06CNyXUBaloOLLLME Nepenaym.

KoHcTpykuum Banos u ocei. Matepuansl, NPYMeEHSEMbIE NPU N3roTOBNEHUN. [TPOEKTHBI U MPOBEPOYHBIV pacyeTbl
BasiOB Ha NMPOYHOCTb, KOHLEHTPATOPbI HANpsXeHwid. MeTonmka pacyeTa BanoB Ha XECTKOCTb 1 BUOPOYCTONYMBOCTD.
YNnOTHUTENbHbIE YCTPONCTBA: BUIbI, HA3HAYEHUE, KOHCTPYKUMKU. Knaccndgoukauus onop no sugy TpeHus, no
HanpasneHuWio Harpy3kn. HasHayveHne n KOHCTPYKLMS NOAWNMHUKOB CKONbXEHUS. PeXunMbl TpEHUS 1 Kputepum
pacueta. Knaccngprkaums nofWwmunHUKOB Ka4eHns 1 obnacTtu nx nprmeHeHus. MapkmpoBka 1 Knaccbl TOYHOCTHU.
OcHoBHbIe kKpuTEPUM PabBoTOCNOCOBHOCTU. PacueT ctatnieckon U JUHAMUYECKOW rPy30noLbeMHOCTH. YCTaHOBKa,
YNNOTHEHVE 1 CMa3Ka NOAWUMHNKOB. HasHaueHme, knaccudomkaums n KOHCTPYKUMU MydoT. KOHCTpYKLMK 1 pacyeT
HeynpaBnseMbIX MycdT: Fyxme 1 KoMneHcupytowme Mydptol. KOHCTPYKUMM 1 pacyeT ynpasnseMbix MyqT
Camoynpasnsemble MyqoTbl.

Tema 33. CoepuHeHns petanen MaLluH.

Knaccucprkauus coenmHeHmwin. HepazbeMHble coeimHeHus. 3aknenoyHble, CBapHble U pe3bboBble coeanHeHns. Obwas
xapakTepucTrka n obnactb npuMeHeHnsi. OCHOBHbIE KOHCTPYKLMM 3aKNEMNOK, BUObI 3aKNEMNOYHbIX COEANHEHNA 1 X
pacyet. Buabl cBapkn. OCHOBHbIE KOHCTPYKLMM CBAPHbIX LWBOB: CTbIKOBbIE, HAXIECTOYHbIE, TABPOBbIE, YINIOBbIE U
meTonbl ux pacyeta. OnpenenexHve OONycKaeMblxX HAMPSXEHWUIA NPy pacyeTe CBapHbIX WBOB.

Pa3beMHble coevHeHus. XapakTepucTka u obnactb NpuMeHeHnst pe3bBoBbIx coeanHeHnn Tunbl peab, nx
reomeTpuyeckune napameTpbl U 06nacTb NpUMeHeHNsl. PacyeT 60NTOB B pasnuyHbix coeanHeHusx. LnoHouHble,
3ybuatble (WNMLEBbIE) U coeanHeHus aeTanei ¢ Hatarom. OCHOBHbIE BUIbI WNOHOK U 0611acTb UX NpuMeHeHus. Pacyert
wnoHok. KOHCTPYKTMBHOE UCMoNHEHUe 3yByaTbix (WwinLeBblx) nepenady. Popm 3ybbeB 1 0651acTb NX NPUMEHEHUS.
Pacyet 3yb4aTbix coeimHeHuii. O6nacte NPYMEHEeHUs COeAMHEHW ¢ HaTaroM. Pacyet HeobxoauMoro HaTsra npu
Harpy>XeHu 0CeBOV CUMOM U KPYTSALWMUM MOMEHTOM.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocToaTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTAENbHbIX TEM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl 0bydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHYIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHus, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, FOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHo paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHON AeaTenbHOCTY No 06pasoBaTefibHbIM NPOrpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin @enepauum ot 5 anpenst 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®@enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICLIMX Y4EOHbIX 3aBeAeHUIA".

MonoxeHwue ot 29 pekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsinke NPOBEAEHNS TEKYLErO KOHTPONS YCNEBAEMOCTU 1
NPOMEXYTOYHO atTecTaumm obyyarowmxcsa deaepansHoro rocyAapCTBeHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goenepanbHblil yHMBepcuteT".
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MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmnpoBaHnm poHAa OLEHOYHbIX CPEACTB ANS
NpPoBELEHNS TeKyLLEel, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YUpeXaeHUs Boicwero obpasoBaHus "KasaHckuii (MprBonxXckuit) denepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHBIX 06pa3oBaTeNbHbIX Pecypcax heaepanbHOro
rocynapCTBEHHOro aBTOHOMHOrO 06pa30BaTENbHOIO Y4YpPEXAEHNS BbICWEr0 NPOdECCUoHaNbHOro obpasosaHns

"KasaHckuin (MprBonxckuin) doegepanbHbln yHusepceutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpaumum, noaroToBKM K UCNOAb30BaHMIO B
y4ebHOM npoLuecce v yoaneHns anekTpoHHbIX 0bpa3oBaTeNbHbIX PECYPCOB B CUCTEME 3/IEKTPOHHOM0 06y4eHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOrO yypexaeHns Boiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernamenT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHMIA 0ByYatoWwmxcs
B (heilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENBLHOM yYpEeXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBOMXCKMIA) dhepepanbHblil yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHst 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
henepanbHOM rocyapCcTBEHHOM aBTOHOMHOM 06pa3oBaTeNnbHOM YYpeXAeHUN BbiCWero NpodeccnoHansHoro
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™ .

BbinonHeHne pac4éTHO-NPOEKTUPOBOYHbIX 3a4aHUA MO CONPOTMBIEHNIO MaTEPUanoB, NPUKNAaHON MexaHvke n
TEXHNYECKOW MexaHuKe - https://dspace.kpfu.ru/xmlui/handle/net/131372

KpaTkuin Kypc no knHemaTuke To4ku - hitp://dspace.kpfu.ru/xmlui’/handle/net/150450
Kpatkuin kypc Teopetmyeckor mexaHuku. Hactb 1. Ctatuka - hitp://dspace.kpfu.ru/xmlui/handle/net/150451

6. dOoHA OLEHOYHbIX CPeACcTB MO AucUUNIuHe (MOoOyN0)

6.1 MepeyeHb KOMMNETEHLMI C YKa3zaHUEM 3TanoB MX hpopMupoBaHuUsi B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

3ran ®opma KOHTpons 23:::?:53::/? Tembl (pa3penbl) AUCLUUMIIUHDBI
CemecTp 2
TeKyLLMI KOHTPO/Tb
1. BeeneHue. NMpeamet n pasnensl AUCUMMAUHBI, UX 3a8a4u.
MVCBMEHHOS 2. CnoxHoe OBUXeHWe TOYKK, TBEPAOro Tena.

OrnkK-4 , nKk-4 , rnK-7 3. lnockoe OoBuxeHwe TBEPLOro Tena
1 mMalwH HK ’ ’ ’ . :
AomalliHee salaHne |qm g 7. PaBHoBecue abcontoTHO TBEPAOro Tena.
8. PaBHOBecwKe Tena npu Hanu4um TpeHus. LIeHTp TaxecTu
TBEPOOro Tena.

1. Beegenue. MpeameT v pasgens AUCUNMAWHDI, KX 3a4a4u.
2. CnoxHoe OBUXEHME TOYKK, TBEPLOro Tena.

5 KoHTponbHas OrK-3, OrK-4 , MNK-4 , |3. Nnockoe nsnxeHwe TBEPHOro Tena.

paboTa MK-7 7. PaBHOBecue abcontoTHO TBEPAOro Tena.

8. PaBHoBecwe Tena npu Hanmuum TpeHus. LieHTp TaxecTun
TBEpPLOOro Tena.

OrK-3, OrK-4, MK-4,

3auer AK-7

Cemectp 3
TeKyLLMI KOHTPO/Ib

9. Beenenne. 3akoHbl HbloToHA. 3agayuu ouHammnku.

10. OuHamrka HecBOBOOHOW TOYKM, AMHAMUKA OTHOCUTENBHOIO
lMncbmeHHoe OBUXEHNS TOYKN.

1 |momawHee 3ajaHue %E”;?’  ONK-4, TK-4, 144 MpsiMOnHeliHble KonebaHUst TOUKU.

13. O6Lwme TeopeMbl AVHAMUKN MaTEPUANbHOM TOYKM 1
MexaHW4eCcKon CUCTEMDI.

14. MpunoxeHunst 06WMX TEOPEM ONHAMUKK K TBEPOOMY Teny.

18. ConpoTtmeneHne matepmanos. BeeneHne. OCHOBHblE MOHATMS.
OrlK-3, OlK-4 , MK-4 , |9nopbl BHYTPEHHUX YCUNNIA.

MK-7 19. PactsaxeHune n cxarue.

21. CoBur n Kpy4yeHme.

9. BeeneHue. 3akoHbl HbloTOHa. 3agayn anHamunku.
KOHTpOnbHas OMK-3, ONK-4 , MK-4 , 10. JvnHamumka HecBoOOOHOM TOUKW, OMHAMUKE OTHOCUTENIbHOrO
OBVXKEHNS TOYKN.
pabota nK-7 .
13. O6wme TeopeMbl AMHAMUKM MaTEPUANIbHOM TOUKM 1
MEXaHNYECKOMN CUCTEMBI.

[NncbmeHHoe
2 |OomaluHee 3apaHve
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bopma KoHTponss |OueHMBaeMble

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
4 NabopaTopHble OnK-3, OrK-4 , MK-4, |19. PacTtsaxeHune n cxatue.
paboTbl nK-7 21. Cosur n Kpy4yeHue.
OrK-3, OlK-4, MNK-4,
Ok3ameH AK-7
CemecTp 4

TeKyLLMI KOHTPO/Ib
1 NabopaTtopHble

OnK-3, OMNK-4 , NK-4 ,  (22. N3rnb npsiMoNMHERHbIX CTEPXHENA.

paboTbl nK-7 23. CnoxHoe conpoTBREHNE.
lMucbMeHHoe
2 |oomawHee 3apaHue (I')HI;”;S » ONK-4, TIK-4, 155 11arug MPSMONMHENHbBIX CTEPXHENA.
KoHTponbHas OriK-3, OrK-4 , NK-4 , o .
3 paborta K-7 26. CTPYKTYPHbIA 1 KUHEMATUYECKUIA aHANN3 MEXaHN3MOB.
OnMK-3, OrK-4, MNMK-4,
Ok3ameH AK-7
CemecTp 5

TeKyLLMI KOHTPO/1b
1 NabopaTtopHbie

OnK-3, OrK-4 , MK-4 , |[31. OcHoBHble MONOXEHNS pa3aena getanu mawuH. Kputepum

paboTbl nK-7 paboTtocnocobHoCTM U pacyeTa. MexaHnyeckne nepegayn.
P P
5 KoHTponbHas OrlK-3, OlK-4 , MK-4 , [31. OcHoBHble NONOXeHWs pa3aena getan MawuH. Kputepum
paboTta nK-7 paboTocnocobHocTu 1 pacyeTa. MexaHuyeckne nepenadu.

31. OcHoBHble NonoxeHnsa pasgena getanu mawvH. Kputepun
paboTocnocobHocTn 1 pacyeTa. MexaHuy4eckne nepenadu.
32. MexaHun3Mbl, 06cnyXmBaroLWwme nepenayu.

33. CoeaunHeHns getanei MaluH.

Kypcosas pabota no

3 |avcumnnuHe OriK-3, OriK-4, MK-4,

nK-7

OTl1K-3, Or1K-4, TK-4,

Ok3ameH AK-7

6.2 OnucaHue nokasartenen n KpUTepmes OLEHUBaAHNUS KOMMNETEHLMIA Ha pa3/uyHbIX 3Tanax ux oopMmpoBaHus,
onucaHue LUKan oueHUuBaHuUs

Kputepum
®Popma OLeHUBaHUA 3ran
KOHTpOns
OTnN4YHO Xopoliuo Y nosn. Heyn.
CemecTp 2
TekyLMin KOHTPOIb
MucbmenHoe  (MMpaBunbHO BbiNONHEHbI [[paBUbHO BbINONHEHA (3afaHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
noMmallHee BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HaNoONOBKHY. [MeHee YeM HanonoBuHy.| 1
3apaHue MponoeMoHCTpMpoBaH  [3amaHuii. MpwucyTcTayioT MpoaemMoHCcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT cepbésHble oWmnbKM. HeyLoO0BNETBOPUTENLHBIN
BNafeHns MatepuanoMm. (HesHauymTenbHble MNponoeMoHCTpMpoBaH  |ypoBeHb BNageHNs
MposiBneHsbl ownbKu. YOOBNETBOPUTENbHBIA  [Matepuanom.
NpeBoCXoAHbIE MponoeMoHCTpMpOBaH  [ypoBEHb BNageHuUs MposiBneHsbl
cnocobHOCTM XOpOLWWiA ypOBEHb mMartepvanom. HepoCcTaToYHble
NPYMEHATb 3HaHWA 1 |BnageHus matepuanom. ([posiBneHbl HU3KMe cnocobHoCTM
YMeHWs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHoCTM NMPVUMEHSATD 3HAHUS 1
KOHKPETHbIX 3afaHuii.  [cnocobHoCTu NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
MPUMEHSTb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3aaHWiA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHIA.
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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
MNpooeMoHCTpMpoBaH  [3amaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafeHns matepuanoMm. (HesHauymTenbHble MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoCXoAHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
cnocobHoCTM XOpOLWWiA YpOBEHb mMarepvanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe cnocobHocTM
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.
3auteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
y4yebHO-NporpaMmMHoro matepuana B 06 beme, npo6enbl B 3HAHNSIX OCHOBHOTO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npencrosiei paboTbl MO CReLUansHOCTH, 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
npogoeccroHanbHon oesTenbHocTy 6es
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
LMCLMNNNHE.
Cemectp 3
TeKyL i KOHTPONb
MNMucbmenHoe  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINOAHEHA (3a4aHuUs BbIMOAHEHbI  |3a4aHns BbIMOMHEHbI
JoMallHee BCE 3a4aHus. bonblwag yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 1
3apaHue MNponoeMoHcTpupoBaH  [3adaHuii. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OWnbKM. HeyOoOBNETBOPUTENbHbIN| 2
BNafeHns MatepranoMm. |He3Ha4YMTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npesocxoAHble [MpooeMoHCTpUpOBaH |ypoOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLWNIA ypOBEHb martepuvanom. HeLOoCTaTo4HbIE
NPUMEHSTb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTM
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.
KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbINONHEHA [3a0aHuns BbINMOMHEHbI  (3a0aHWS BbiNOMHEHD
pabota BCE 3a4aHus. 6onblas YacTb 6onee 4eM HanNoONOBWHY. [MEHEE YEM HAMOMOBUHY.| 3
MNMpoaeMoHcTpypoBaH [3anaHui. MpucytcTayioT MpoaemMoHcTpuposaH
BbICOKWIA YPOBEHb MpucytcTeytoT cepbé3aHble oWwmnbKu. HeyoOBNEeTBOPUTENbHbIN
BNageHns MatepuanoMm. (HesHauynTenbHble MNpooeMOoHCTpMpOBaH  |ypoBEHb BNageHns
MposiBneHsl ownbKm. YOOBNETBOPUTENbHBIA  |Matepuanom.
NpeBoCXoAHbIE MponeMOHCTPMPOBaH  [ypoBEHb BNageHUs MposBneHs
CnocobHOCTM XOPOLMNA YypOBEHb marepvanom. HepocTaToyHble
NPUMEHNATb 3HaHNA 1 [BnaneHus matepmanoM. |[posiBneHbl HU3Kme cnocobHoCTM
YyMEHUS K BbINONHEHUIO |[posiBneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHNA U
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHATb 3HAHNA U [yMEHUS K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHMS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHWUIA.
KOHKPETHbIX 3a0aHui.
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Mporpamma ancumnnuHbl "Mexanuka n getanm mawnH"; 22.03.01 MateprnanoseneHne 1 TEXHONOrMM MaTepuanos; JOUEHT, K.H. baripamos

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeTolbl MCoNb30BaHbl | 4
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. MOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
ocBOeHbl. PesynbTaT  |0oCcBOEHbI. Pesynbtat | yMEHUsl HacTUYHO 1 YMEHUSI HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.
uensm.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel
cMcTemMaTmyeckoe u y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst martepuana, Lonyctun
Matepwvana, yMeHue npenyCMOTPEHHble JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3a4aHus, YCBOUN OCHOBHYHO no npocpeccuu, NpenyCMOTPEHHBIX
npeayCMOTPEHHbIE niTeparypy, Cnpasunncs C nporpamMmoii 3aaaHuii u
NporpamMmo, ycBonn  |pEKOMEHLOBAaHHYHO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO NTEPATYPY U|Nporpammor NpenyCMOTPEHHbIX 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
nporpammoi CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVCLUMMNAWHBI, YCBOMN  |CaMOCTOSTENBHOMY MOrPELHOCTU B OTBETE  [LOMNONHUTENLHbBIX
B3AVIMOCBS3b OCHOBHbIX [MOMOMAHEHMIO 1 Ha aK3aMeHe U npu 3aHATUIA NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOJIHEHNN COOTBETCTBYIOLLEN
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 npenopaeartens.
y4ebHO-NPOrpamMMHOro
Martepvana.
CemecTp 4
TekyLuit KOHTPOIb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCMOb30BaHbI [METOAbl HACTUYHO MeTObl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM MpPaBuibHO. [MCMOb30BaHbI HernpaBwibHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposieneHa |lposiBneHa
TeopeTmyeckasi TeopeTnyeckas yOOBNETBOpPUTENbHAS  |HEeYLOBNEeTBOPMTENbHASNA
noaroToBka. MoAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBblkn  [HeobxoauMble HaBblkU  |MOArOTOBKA. MOAroToBKa.
N YMEHMSI NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxonamMble HaBblkn |Heobxoanmble HaBbIKY
OCBO€eHbl. PesynbTaT  |0CBOEHbI. Pesynbtat |1 yMEHUsi 4acTUHHO N YMEHUSI HE OCBOEHDI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensm.
uensm.
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Mporpamma ancumnnuHbl "Mexanuka n getanm mawnH"; 22.03.01 MateprnanoseneHne 1 TEXHONOrMM MaTepuanos; JOUEHT, K.H. baripamos

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
JfoMalwHee BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
3apaHve 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
CrnocobHOCTM 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.
KoHTponbHas ([MpasBunbHO BbiNONHeEHbI [[paBnibHO BbINOAHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbiMOMHEHbI
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
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 ancumnnuHbl "Mexanuka n getanm mawnH"; 22.03.01 MateprnanoseneHne 1 TEXHONOrMM MaTepuanos; JOUEHT, K.H. baripamos

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl METOLbl MICNONb30BaHbI |METOAbI NCMONb30BaHbl [METOLbI YACTUYHO MeTO bl UCMOJb30BaHbI 1
npasunbHo. MNposBneHa |B OCHOBHOM MPaBWUIbHO. [MCNONb30BaHbI HenpaBWIbHO.
npesocxoaHas MposiBneHa xopowas  |npasunbHo. MNMposiBneHa |lMposeneHa
TeopeTuyeckas TeopeTtnyeckas yLOBNETBOPUTENbHAA  [HEYLOBNETBOPUTENbHAS
noaroToBka. NoLAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. MOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
OCBO€eHbI. Pesynbtar  |ocBoeHbl. Pe3ynbTar N YMEHUS YACTUYHO 1 YMEHUSI HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTUYHO He COOTBETCTBYET €€
uensim. Lensm. COOTBETCTBYET €€ Lensm.
Lensm.
KoHTponbHas |[paBunbHO BbINONHEHDI |[IpaBuibHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOHEHDI
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucytcTeytoT CepbésHble OLWnOKM. HeyLOBNEeTBOPUTENbHbIN
BNAaAEeHNs MatepuanoMm. (HesHauUTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNAAEHNS
MposiBneHs.l ownobKu. YLOOBNETBOPUTENbHBIA  |MaTepuanom.
NpeBoOCX0OHbIe MpoLeMOHCTPMPOBaH  [ypOBEHb BNafgeHUs MposiBneHs.
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPVUMEHSATb 3HaHNA 1 [BnapgeHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [YMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
Kypcosas MpooemoHcTpuposaH  |IMpooemoHcTpuposaH  |[pogeMoHcTpypoBaH  ([1poaeMoHCTprpoBaH
paboTa no BbICOKMWIA YPOBEHb cpenHuin ypoBeHb HU3KWIA YpOBEHb HeynoBNeTBoOpUTENbHbIA[ 3
OVCUMNAWHE  |BNnafeHus MaTepuanoMm (BnafgeHus MatepranoM |BnafeHus MaTepuanoM |ypOBEHb BrafeHus
no Teme paboTbl. no Teme paboTbl. no Teme paboTbl. mMarepuanom no Teme
Vcnonb3oBaHbl Vcnonb3oBaHbl Ncnonb3oBaHHble paboTbl.
Haonexauwue Hafonexawue WCTOYHUKN, METOLbLI U |IcnOnb30BaHHblE
WCTOYHMKU B HY>XHOM  [McTOYHMKM. CTpyKTypa |CTpyKTypa paboTbl NCTOYHUKW, METOLbI U
konundectee. CTpykTypa |paboTbl v 4acTUYHO CTPYyKTYpa paboTbl He
paboTbl 1 NPUMeHEHHbIE MeTobl (COOTBETCTBYIOT €€ COOTBETCTBYIOT €€
NPVMEHEHHbIE METObI |B LIENIOM COOTBETCTBYIOT [3a4adaM. YPOoBEHb 3apayam. Pabota
COOTBETCTBYIOT NnocTaBNEHHbIM CaMOCTOSTENbHOCTU HecamoCTOATENbHA.
MOCTaBNEHHbIM 3apayam. Pabota B Hu3kuin. OcpopmneHmne [OcbopmneHme He
3agayvam. Pabota [OCTaTOYHON CTEMEHN  [4ACTMYHO COOTBETCTBYET
XapakTepusyeTcs CcaMoCToSATENbHA. COOTBETCTBYET TpeboBaHMsIM.
OPUrMHANBHOCTbIO, OdpopmneHve B TpeboBaHUsIM.
TEOPETNYECKOWN WM |[OCHOBHOM
npakTU4ecKomn COOTBETCTBYEeT
LIEHHOCTbIO. TpeboBaHMAM.
Odbopmnerne
COOTBETCTBYET
TpeboBaHMsM.
PerncTpaumoHHbiit Homep 10289362819 SAEKTPOHHLIH
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Mporpamma ancumnnuHbl "Mexanuka n getanm mawnH"; 22.03.01 MateprnanoseneHne 1 TEXHONOrMM MaTepuanos; JOUEHT, K.H. baripamos

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

CemecTtp 2

TekyLUn KOHTPONb

1. MucbMeHHOE AoMallHee 3agaHue

Tembl 1,2,3,7,8

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.

3agaya 12.1.

Moe3n oBMXETCS CO CKOPOCTLIO 72 KM/4ac; Npy TOPMOXEHMW OH MONyYaeT 3amensieHne, pasHoe 0,4 m/c2. Haiitn, 3a
Kakoe BpeMms 0 Nprxo4a Nnoesna Ha CTaHLUI0 1 Ha KakoM OT Heé pacCTOSIHUM AONMXHO ObiTb HAYATO TOPMOXEHME.
3apaya 12.9.

Moe3n oBMXETCa paBHO3aMeaNEHHO Mo Jyre oKpyXHocTn pagmyca R=800 m. n npoxoant nytb s=800 M., nmes
HavanbHylo cKopocTb v0=54 km/4ac 1 KoHevHyto v=18 km/4ac. Onpeaenntb NONHOE YCKOpeHWe Noesana B Hayane u B
KOHLIe Oyru, a TakxxXe BpemMs ABUXEHUS No 3TOW Oyre.

3apava 12.13.

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

(x, y - B caHTMMeTpax, t - B cekyHaax). Haitn TpaekTopuio TOHKW, BENNHUHY U HanpasBneHne CKOPOCTH, a TakXe BennymuHy
W Hanpas/ieHne YCKOPEHMS.

3apaya 13.4.

Teno, Ha4yMHas BpalwaTtbCsl PaBHOYCKOPEHHO N3 COCTOSIHUS NoKos, fenaet 3600 060pOTOB B NEPBbLIE 2 MUHYTHI.
OnpepennTb yrnoBoe yCKOPEHHe.

3apaya 13.15.

Maxosoe koneco paauyca R=2 M. BpawaeTcs paBHOyCKOPEHHO U3 COCTOSIHUSA NOKOS; Yepes t=10 . To4kn, nexawme Ha
obone, obnanatT nuHelHon ckopocTblo V=100 m/c. HaiiT ckopocTb, HOpManbHOE 1 KacaTenbHOe YCKOPEHNS TOYEK
obona koneca onst MomeHTa t=15 c.

3apava 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-non3yHHoro MmexaHnama OAB asumxeTcs no Ayroson Hanpasnswouwein. Onpenenvtb KacatenbHoe n
HopManbHOe YCKOpeHMs nNondyHa B B monoxeHun, ykazaHHOM Ha pucyHke, ecnv OA=10 cM., AB=20 cm. Kpreowmn OA
BpalaeTcs, MMesl B JaHHbIi MOMEHT YrfioByl0 CKOPOCTb W=1 pag/c, yrnoBoe yCKOPEHNE PaBHO HYIO.

3apaya 19.2.

ApTnnnepuincknin cHapag, ABurascb B aTMocepe, BpawaeTcs BOKPYr OCU Z C YrnoBOM CKOPOCTbio W. OHOBPEMEHHO
OCb CHapsaa z BpallaeTcs C yrinoBon CKOPOCTbio W1 BOKPYr ocu |, HanpaBneHHOW Mo KacaTenbHOW K TPAEKTOPpUN LeHTpa
Taxectn C cHapaga. Onpegenntb CKOPOCTb ToHkM M cHapsga B ero spawarenbHoM asuxeHuun, ecn CM=r \ n otpesok
CM nepneHanKynspeH 0Cu z; yron Mexay ocsamm z 1 | paseH a.

3apava 23.57.

Peka HeBa TeuéT ¢ BOCTOKA Ha 3anafk no napanneny 60 rpanycoB CEBEPHO WMPOTbI C OTHOCUTENBHON CKOpOCTbio 1,11
m/c. HaitTn cocTtaensitowme abcontoTHOro YCKOpeHust YacTuubl Boabl. Pagnyc 3emnm R=6370 kM.

3apaya 1.3.

Ha nHe waxTbl HaxoauTCs YenoBek Beca 640 H; nocpencTBoM kaHaTa, NEPEKMHYTOro Yepes HEMOLABMXHbIA 610K, YENOBEK
yoepxusaet rpys B 480 H. 1) Kakoe naBneHue okasbliBaeT YENOBEK Ha [HO WwaxTbl? 2) Kakoi Hambonblmii rpy3 OH MOXeT
yaepxaTb C NOMOLbo kKaHaTta?

3apgaya 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 aTUX CTEPXHEN Ha WwapHUpHbIA 6onT C, ecnu yron, coctaBnsieMblii ctepxHeM AC o CTEHOI,
paseH 30 rpagycam, a yrosn, coctaBnsiemblin ctepxHem BC co cteHoi, paseH 60 rpagycam.

3apava 2.17.
[Ba ognHakosbix umnmHapa | Beca P kaxabiii noaBelweHbl Ha HUTSX K Todke O. Mexay Humm nexint umnmHap |l Beca Q.
Bcs cuctema HaxoomTes B pasHosecuu. LlunuHgpel | He kacatotes apyr gpyra. Onpenenutb 3aBUCUMOCTb MEXAY YoM
a, 06pa30BaHHbLIM HUTBLIO C BEPTMKANbIO, M yriom b, o6pa3oBaHHbIM NPSMON, Npoxoasielt Yepes ocu uunuHapos I u ll, ¢
BEPTUKanNbio.

3anaya 3.10.

K ooHopoOHOMyY CTEpXHIO, AnvMHa KOTOporo 3 MeTpa, a Bec 6 H, noaseleHbl 4 rpy3a Ha paBHbIX PACCTOSHMSAX APYr OT
apyra, npr4ém aBa KpanHuXx - Ha KOHUax cTepxHs. Nepsbiii rpy3 cnesa Becut 2 H, kaxablii nocnenyowmn taxenee
npenbioyiwero Ha 1 H. Ha kakoM paccTosiHAM X OT NeBOro KOHLA Hy>XHO NOABECUTb CTEPXEHb, 4TOBbI OH OcTancs
rOPU3OHTASIbHBIM?

3apaya 4.10.

OnHopogaHbin ctepxeHb AB Beca 100 H onvpaeTtcs 04HUM KOHLOM Ha rnafkuii FOpM3OHTaNbHbIA MO, APYrM - Ha
rnagkyto NnocKOCTb, HAaKNOHEHHYIO nod yrnom 30 rpadycos K ropu3oHTY. Y KOHUa B ctepxeHb nogaepxusaercs
BEPEBKOW, NepekuHyTol Yepes 6ok C v Hecylwei rpys P; yactb Bepésku BC napannenbHa HakNOHHOM NNOCKOCTH.
MpeHebperas TpeHneM Ha Broke, onpenennTb rpy3 P v cunbl BaBneHns Ha Non 1 Ha HAKNOHHYIO NMIOCKOCTb.

3apaya 4.62.

HainTu MOMeHTbI cn NPUBOLOB B WAaPHUPaX MEXaHn3mMa poboTa-MaHuMnynsTopa, HaxoAsWerocs B paBHOBECWM, KOra

BTOPOE 3BEHO MNOAHATO nofA yrnom 30 rpamycos kK ropn3oHTy. Macca obbekTa MaHunynuposaHus 15 kr. OnuHbl 3BeHbEB:
nepsoro - 0,7 m, BToporo - 0,5 M. Maccbl 3B8eHbeB: NepBoro - 35 kr, BTOPOro - 25 Kr.

3anaya 5.11.

Ha HaknoHHOI NNockoCTW NexXxuT npsiMmoyronbHblli 6pyc B Beca 400 H. K HeMy ¢ nomoubio Tpoca NprcoeanHaoT
npsimoyronbHbili 6pyc A Beca 200 H, KoTopbIiA, CKOMb3st MO HAKNOHHOM MNOCKOCTU, HaTsArmBaeT Tpoc. KoadogouumeHTbI
TPEHUS C HAKNOHHOW NnockocTbio fa=0,5 n fB=2/3. ByaeT nu cuctema B fanbHewwemM HaXoauTbCs B nokoe? Hantn
HaTsixeHve T Tpoca 1 BENMYMHBI CUN TPEHUS, AeACTBYOWME Ha Kaxaoe Teno. Becom Tpoca npeHebpeyb.

3apaya 6.13.

Mauta AB yaoepXunBaeTCsa B BEPTUKa/IbHOM MOJIOKEeHUN nocpencTsom '-IeTpréX CMMETPUYHO PaCNONOXEHHbIX OTTAXEK.
Yron Mexny KaxnbiMy OBYyMSA CMEXHbIMU OTTSAXKAMU paBeH 60 rpagycam. OI'Ipe,EI,eJ'II/ITb AaBneHne MadTbl HAa 3eMJI0, eCiin
HaTaXeHune Ka)K,D,OVI N3 OTTAXEK paBHO 1 KH, a Bec MayTbl 2 kH.

3apava 7.12.

Bec pannomauTbl ¢ 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; 06e cunbl ropuaoHTanbHbl M PacnonoXeHbl BO B3aMMHO
nepneHa4nKynspHbIX MIOCKOCTSAX; BbICOTA MayThl pasHa 15 M. Onpenenutb pesynbTUPYIOWYIO peakumio rpyHTa, B KOTOPOM
YNOXEHO OCHOBAHME MayThl.

3apgaya 8.9.

CTon cTOWT Ha TPEX HOXKaX, KOHLbI KOTopbix A, B 1 C 06pa3sytoT paBHOCTOPOHHWIA TPEYrofbHUK CO CTOPOHOI a. Bec
cTona paseH P, npuyém LueHTp TaxecTu ero pacnonoxeH Ha septukann zOO1, npoxoasiwei Yyepes ueHTp O1
TpeyronbHuka ABC. Ha ctone nomewéH rpys p B Todke M, KoopamMHaThl KOTOPOW X 1 y; ocb Oy napannenbHa AB.
OnpepennTb gaBneHne Kaxaom HOXKM Ha non.
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2. KoHTponbHas pabora

Tembl 1,2,3,7,8

KoHTponbHas paboTa cocTomT M3 TPEX-4eTblpéx 3aaay, KoTopble CTyAeHTbl 6epyT U3 [5] cnncka 0CHOBHOM nuTepatypbl.
Mo paspeny "KnHemartmka" BbINONHAIOTCS 3aaaHmsa ns yucna: K.1 - "OnpeneneHme CKOpOCTU U YCKOPEHWUS TOUKM MO
3afaHHbIM ypaBHeHNsaM eé aeuxeruns”, K.2 - "OnpeaeneHne CKOPOCTEN 1 YCKOPEHWIA To4eK TBEPOOro Tena npu
nocTynaTenbHOM 1 BpawaTenbHoM aemxeHunsx", K.3 - "KnHematunyeckuin aHanns nnockoro mexaHuama", K.7 -
"OnpepeneHne abcontoTHOM CKOPOCTU 1 aBCONIOTHOIO YCKOPEHMS TOYKK".

Mo pasgeny "Ctatmka" CTyOEHTbI BbINMOMHAOT 3a4aHns U3 CNeLyioWwero Yyucna Huxe nepedncneHHoix: C.1 -
"Onpegnenexve peakuunii onop t8épgoro Tena”, C.2 - "OnpenenexHve peakunii onop 1 CUi B CTEPXHSAX NIOCKOA doepmbl”,
C.3 - "OnpegneneHue peakLmin onop COCTABHOM KOHCTPyKLUMM (cuctema asyx ten)"”, C.5 - "PaBHoBecue ¢ y4éToM
cuenneHus (TpeHus nokos)", C.7 - "OnpeneneHune peakuuin onop Teépaoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TaxecTn".

3apaHns (M3 Ynucna Bblle NePEYUCTIEHHbIX) U HOMEP BapuaHTa (WMdop) ONpeaensoTCs npenogasarenem.

KoHTponbHas paboTa BbINONHSETCS B OTAENbHOW TETPAAU, Ha 06M10XKE KOTOPO yKasblBaeTcs OTAENEHNE,
creumnanbHOCTb, HOMEP rPyNMbl, PamuInMa n nHULMasbl CTyOeHTa 1 Ha3BaHne Kkagoeapsl.

Mpy 0CoOPMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BBIMONHATL Cneayowmne npasuna:

1) B TeTpaamn ocTaBnATb NOAS WUPUHONW 3,5 - 4 CM ONg 3aMeyYaHuin peLeH3eHTa;

2) TEKCT ycnosus 3a4ayn € YACNOBbIMU AaHHbIMU NepenucaTb 13 3a4a4HrKa NOMHOCTbIO;

3) cocTaBUTb akKypaTHble YepTexu B MacluTabe ¢ MOMOLWbIO KapaHaawa, MMHEAKN 1 LMPKYNS; He AornyckaeTcs
BbIMOJTHEHWNE YEPTEXEN OT PYKU;

4) Ha yepTexax HeobxoamMMo ykasbiBaTb BCE HEOOX0AMMbIE pa3Mepbl U BCE BEKTOPbI, YNOMMHAEMbIE B PELIEHUN 3a0a4K;
5) peweHne 3a8ay apryMeHTUpoOBaTh CCbiNKaMn Ha onpeaeneHns, akCMoMbl NN TEOPEMBI;

6) BCE BblYMCNEHNS BECTM B BYKBEHHOW (POPME, a YMCNOBbLIE 3HAYEHNS BYKB NOACTABAATb NIULb B OKOHYATENbHbIE
pesynbTtathbl; 0c060€e BHUMaHWE credyet 0bpatntb Ha YETKOCTb M30BpakeHNst BYKBEHHbIX CYMBOOB;

7) 3anucw, BbINOJIHEHHBLIE PYKOMUCHBIM, YETKMM MOYEPKOM C BLICOTOW BYKB HE MEHEE 3 MM, CnieayeT BbINONHATL 6e3
CYILECTBEHHbIX UCMPaBNEHU.

HeBbinonHeHWe aTnx pekoMeHaaLuunii 3aTpyaHSET NPOBEPKY KOHTPOMbHOM paboThl 1 co3naeT TPYAHOCTU NpY ero 3alluTe.
KoHTponbHas paboTa, BbINOSHEHHAS CTYAEHTOM He MO WPy (BapraHTy), Bo3BpallaeTcs 6e3 pacCMOTpeHNS.

Ecnu nocne nposepku npenonasaTtenem kakme-nmbo 3afayn KOHTPObHOM paboTbl OKaXYTCS HE 3a4TEHHbBIMU, TO BCE
ncrnpaeneHus cnenyet Npon3BoaUTb B TOM Xe TeTPaam Ha YUCTbIX IUCTax, o3arnaeneHHblx "Pabota Han ownbkamm".
CTyLeHT DOMXEH UCMpaBUTb BCe OTMEYEHHbIe ownbkn. Ecnu 3apayun peweHsbl npasuibHo, To paboTa Bo3BpalaeTcs
CTYLEHTY C MOMETKOM "nonylweHo K 3awmTe". Kaxpoe 13 AonyleHHbIX K 3alWmnTe KOHTPOSbHbIX 3a4aHuUiA OMXKHO ObiTh
3aWmLeHo CTyAeHTOM 04HO; B MpoLecce 3alnTbl eMy NpeanaraloTcs BONPOCh!, OTHOCSAIWMECS K NPeacTaBNeHHOMY UM
peleHnio 3aaad, BONPOCh Mo Teopuu Mo TeMaM 3a4ad; Kak npasuio, CTYOEHTY npeanaraeTcs CaMoCTOSTENbHO PelnTb
3apadvy (Mpvmep) No OAHOM U3 TEM 3alMLLAEMOro KOHTPOMbHOMO 3a4aHuns.

MNocne 3awnTbl KOHTPONBHON PaboThl, MPELYCMOTPEHHON y4ebHbIM MNAHOM B AAHHOM CEMECTPE, CTYAEHT AONYCKAETCs K
3a4éTy 1 9K3aMeHy cornacHo y4ebHOMy nnaHy creumanbHOCTU MO COOTBETCTBYIOWEMY pa3aen Kypca TEOPETUYECKOA
MEXaHVIKW.

YKkasaHusi K BbIMONHEHWIO 3a4a4 KOHTPONbHOM paboTel no pasaeny "KuHemartumka".

3apaum no KUHEMATUKE PELLAIOTCS aHaNMTUYECKMM CnocoBOoM NyTEM COCTaBNEHUS YPABHEHWA LBUXEHUS TOUKW, Tena B
BblIBpaHHOI 1nn 3afaHHol cucteMe koopauHar. MNpy peweHnn 3aaady LenecoodbpasHo NpULEPXUBATLCS CNeOYOWEro
nnaHa:

1) yCTaHOBWTb 06 BEKT OBVXEHUS (TOYKY UK TEMO);

2) BbISIBUTb BCE CBSA3M U NOKa3aTb Ha pacyéTHON CXeMe CUCTEMY KoopamHaTt, Hanbonee yaobHyio Ans COCTaBNEHUS
YpaBHEHWU OBUXEHWUS;

3) onpenenntb cnocob 3afaHns ABUXEHUS TOYKN;

4) pewnTb NONYYEHHYIO CUCTEMY YPaBHEHWUA OTHOCUTENIbHO NCKOMBIX BEINYUH.

MNpu pewernn 3apay 3aganusa K.1 "OnpeneneHne ckopocTn 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YpaBHEHNAM eé
IB/XeHNs" LenecoobpasHo NpUaEPXNBaTbCS Cneayowero nopsaka:

1. Vicknoums 13 3afaHHbIX B KOOPAUHATHON (hopMe YpaBHEHU OBMXEHUS 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 BPDEMEHMW.

2. Npoekunn BEKTOPOB CKOPOCTU 1 YCKOPEHUS TOYKM HAXOAMM N3 YPaBHEHWUA OBUXEHUS METOOOM MPOEKLUNA,
npenBapuTenbHO NX NPOAMdEPEHUMPOBAB 1 BbIYUCINB 3HAYEHWS MPON3BOOHbIX NPU

t=t1 c.

3. o HanOeHHbIM MPoeKUUsIM OrNpenensioT MoAyn BEKTOPOB CKOPOCTU M YCKOPEHWS, a TakXe KacaTefbHOro 1
HOPManbHOro YyCKOPEHUA TOYKMN.

4. BekTOpa CKOPOCTU 1 YCKOPEHWIA CTPOST MO MONMYYEHHBIM NPOEKUUSAM. 3aTEM BbIYMCNSAIOT PaANYC KPUBUSHI
TpaekTopun B To4ke npwu t=t1 c.
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5. Mpadhmnyeckoe NOCTPOEHNE CKOPOCTU N YCKOPEHUS SABASIETCS KOCBEHHbBIM KOHTPONEM NPaBWiibHOCTU aHaNNTNYECKUX
BblYMCEHWIA. B crniydae, ecnv BblYMCNEHNS SBNSIOTCS BEPHBIMU, BEKTOP CKOPOCTW ByAeT HanpaB/eH no KacaTeNnbHom K
KPWBOW TpaekTopun ABMXeEHUS (418 NpsMONi - CoBnagaeT C OTPE3KOM LAaHHOWM NPSMON), a BEKTOP MOMHOr0 YCKOPEHNS
Mocne pasnoXeHns Ha KacaTerbHY Y HOPMalbHYH COCTaBnsoWMe 0aéT B MaclTabe 3Ha4YEHNS STUX COCTaBISIOWYIX.
Kpome Toro, HanpaeneHunsl 3TMx BEKTOPOB, @ TakXXe COCTaBNAAOWMX NOHOrO YCKOPEHWS, MO3BONSIOT NPOBEPATb 3HAKU
3HAYEHWUA OaHHbIX BEINYMH.

Mpu pewernn 3apaum K.2 "OnpegeneHne CKOPOCTEN 1 YCKOPEHWIA TOHEK TBEPLOro Tena npu NOCTynaTesibHOM U
BpallaTeNnbHOM LBMXEHUSX" BHaYane onpenensitot koadoduumeHTsl G, Mpu KOTOPbIX OCYLLECTBNsSieTCS Tpebyemoe
OBUXEHVe rpy3a. 3atem, UCnonb3ysa 3aiaHHble KUHEMAaTUYECKME CBA3W ABUXEHMS TEN, ONPenensioT CKOPOCTb U
yckopeHue rpysa 1 1 Toukm M ogHOro ns Konéc B MOMeHT BpemeHm t=t1 c. ST 3anaym pekomeHayeTcs pewartb B
cnenylowem nopsake:

1. Vicnonb3ys 3aaaHHble YCNOBUS OBUXEHNS rpy3a 1 onpenenstot noctosHHble C. MoctosHHble CO n C1 onpegnenstoTcs
13 3aaHHOro ypaBHeHMs OBnXeHus rpysa npu t=0 ¢, a noctosHHas C2 onpenensercs 13 ycnosums, 4to npu t=t2 ¢
KoopAmHata rpysa paBHa x2. Takum 06pa3oM, ypaBHEHME LBUXEHNS rpy3a 1 CTAHOBUTCS OnpenenéHHbIM, YTo faeT
BO3MOXHOCTb BbIYMC/IUTb €0 KUHEMaTUYeckme napaMeTpbl (CKOPOCTb, YCKOPEHWE) B Ni0B0 MOMEHT BPEMEHN

2. OnpepensiioT KNHeMaTUYeCcKne XxapakTepmucTmki (Yrnosble CKOPOCTb U YCKOpeHue) Koneca, KOTOpoMy NpuHaanexmT
Toyka M. [1ns 3TOro 3anncbiBalOT ypaBHEHUS, CBSA3bIBAOWME BpaLWaTeibHble ABUXEHNS KacaloWwmxcs OKPYyXHOCTEN,
BblPaXEHHbIE B PABEHCTBE NIMHEHbIX CKOPOCTEN TOYEK 3TUX OKPYXXHOCTEN (OKPY>XHOCTW HE NPOCKanb3biBaOT APYT MO
OpyXke!) Npn N3BeCTHOM CKOPOCTM TOYEK OOHOW U3 HUX.

3. [No n3BecTHbIM hopmynam onpenensoT CKOPOCTb, BpalaTenbHyo U LEHTPOCTPEMUTENBHYIO COCTaBnsWNe
yCcKopeHus Toukm M, a Takxe nonHoe eé yCKopeHme.

4. MNokasaB Ha pUCYHKEe MEXaHM3Ma HanpaBleHUs YrnoBbIX CKOPOCTU 1 YCKOPEHUS KONeca, Ha KOTOPOM pacnonioxXeHa
Touka M, NpoBOAAT HaNpaBneHNs BEKTOPOB CKOPOCTU, LLIEHTPOCTPEMUTENBHOrO, BpalaTenbHOro 1 NoAHOro YyCKOPeHui
3TOW TOYKW.

Mpw peweHnn, 3aaay 3anaHnsa K.3 "KuHematunyeckuii aHannsa niockoro MexaHnama" HeobxoamnMo TiaTeslbHO U3y4nTb
NpvBeaEHHOE HMXE peLeHne U MPUMEHNTb ONUCaHHbIE TaM CNocobbl K PeLleHnIo 3a4a4y CBOEro BapuaHTa.

MNpuBeném pekoMeHaoyeMbll MOPSOOK PELWEHNs 3TUX 3a4aq.

1. HaxonsaT MrHoBeHHbI ueHTp ckopocTein (MLLC) Tena, coBepliatowero niockoe ABMXeEHUE.

2. OnpenensoT YrnoByo CKOPOCTb 3BEHA, KOTOPOMY npuHaanexart To4ku B u C (910 3BeHO coBepiaeT naockoe
OBUXeHMe).

3. Boiumcnsot ckopoctu Todek B n C, Ha pucyHKe nokasblBatoT HanpasneHNs YrioBoi CKOPOCTM 3BEHA, COBEPLLAIOLLENO
naockoe ABMXeHne, BEKTOPOB ckopocTten Toyek B u C.

4. MMpoBepsaoT NPaBMIbHOCTb BLIYMCIEHNIA MOOYNen ckopocTer Todek B n C.

5. OnpegnensioT yrnoBoe yCKopeHme 3BeHa, COBEpLIAOLLEro Niockoe ABUXEHNE, a Takke yckopeHus Todek B n C.
MeToaumka onpeneneHns aTux napaMmeTpoB B 3aBUCMMOCTM OT BUAa NPennoXeHHOro MexaHmama pasnuyHa. Pasnuuve
COCTOUWT B TOM, 4TO AN15 KPMBOLWMMHO-WATYHHOr0 MEXaHn3Ma yCKopeHve nonsyHa B HanpaeneHo BoONb Hanpaensowen
nonsyHa. Ing MmexaHm3moB C Koneécamy HanpaBneHns HU YCKOPEeHNs To4ku B, HK1 yckopeHms Todkn C 3apaHee
HenaBeCTHbl. OfHAKO ANS BCEX MEXaHW3MOB HY>XHO YMETb paccyutaTb 1 ONPeaenunTb HanpasBneHns COCTaBNSAIOWMX
YCKOPEHMS TOYKW. YTNOBOE YCKOPEHWE 3BEHA, COBEPLLAIOLLErO NNOCKOe ABUXEHNE, B KPUBOLWMMHO-IIATYHHOM MEXaHN3Me
paccymTbiBaeTCs

rocrne onpeneneHns kacaTenbHOro yckopeHus Toukn B npu eé BpaweHun BoKpyr nontoca A, HaLeHHOro crnocobom
npoekunii. B MexaHnamax ¢ NoABUXHbBIMU 1 HEMOABMXHBIMU KONECAMU, YYNTbIBAS BbIE CKA3aHHOE, MOXHO NyTEM
IndodepeHLNPOBaHNS YrNOBO CKOPOCTU 3BEHA, COBEPLIAIOLLETO NNOCKOE ABMXEHUE, MO BPEMEHMW C AANIbHEAILNM
npeobpasoBaHNeM 3TOr0 BblpakEHUs BbIYUCIUTL YIIOBOE YCKOPEHWe 9Toro 3BeHa. B MexaHuamax ¢ oboumu
MOABUXHbBIMU KONEcamm 13-3a PaBHOMEPHOrO BpalleHnsi 06omx KONéc yrnoBoe YCKOpeHve 3BeHa, COBepLUalowero
NNOCKOE ABUXEHWUE, PABHO HYJIO.

6. Ha p1cyHke nokasbiBaloT HanpasfieHne YrnoBoro yCKOpeHns 3seHa, COBepLaolLero nnockoe asnxeHune. O0ns
KPWBOLMNHO-WATYHHOrO MeXaHM3mMa HanpaeneHne 3Toro YrioBoro YCKOpeHus COOTBETCTBYET NONOXUTENbHOMY
HanpaBneHMIO KacaTenbHOro YCKOpeHms To4km B npu oTHocuTenbHOM BpauweHun 3seHa AB Bokpyr nontoca A. [ns
MexaHu3ma C OOHUM NOIOBUXHbIM KONECOM Harnpas/ieHne yrioBoro yCKOPEeHUst 3BeHa, COBEpLLaKoLWero nnockoe
OBUXEHVe, onpenenserca HanpasneHneM yrioBoro yCKOpeHus KpMeowuna.

Lns pewenuns 3apaym 13 3apaHms K.7 "OnpenenexHve abcontoTHOM CKOPOCTM U abCONMOTHOMO YCKOPEHUS TOUKI"
npeasaputensHo nayymte Temy "CnoxHoe OBUXeHue TOYKU" 1, TOraa, MCNnonb3ys TEOPEMbl O CNOXEHMM CKOPOCTEN 1
yCKopeHuin Toukn (Teopema Kopuonuca), npuaoepXmnsantecb cnemyoweii NocnenoBaTtenbHOCTU 4EACTBUIA:

1. B Hauyane Heobx0AMMO YCTaHOBUTL OTHOCUTENBHOE NONOXeHre Toukn M B kaHane Tena D B faHHbIi MOMEHT BpEMEHN
t1. Ecnu nony4eHHoe 3Ha4yeHWe oyroBoi KoopauHaTthl ByneTt oTpuuatenbHbIM, 0TIOXUTE Touky M1 Ha pucyHke ¢ opyrol
CTOPOHbI OT ToukK O. MNprMMepHO Ans NONOBWHbLI BapnaHTOB Touka M MoXeT ABuratbcst B 060Mx HanpaBneHnsx ot
HayanbHOWM TOYKM OTCHETA OYroBOW KOOpAMHATbl TOYKM M, OTHOCMTENbHOE OBUXEHNE KOTOPON 3a4aH0 €CTECTBEHHBIM
cnocoboMm. MoaToMy, ecnu 3HaYeHe No-Ny4nTCs NONOXUTENbHbIM, MONOXEHWE TO4KM M cOOTBETCTBYET NOKA3aHHOMY Ha
pUCyHKe.

2. icnonbaysa audhhepeHumpoBaHmne 3a4aHHbIX YPaBHEHUA OBMUXEHWI Tena 1 To4ku M, HananTe KOMMOHEHTbI CKOPOCTU
N YCKOPEHUS B NEPEHOCHOM U OTHOCMTENBHOM LABUXEHUSX, a TakXe NoBOpPoTHOE (KOpronncoBo) yCKOPEHME B AaHHbIN
MOMEHT BPEMEHW 1 B HANAEHHOM nonoxeHun M1 Toukn M oTHocuTenbHo Tena (nput = t1 ¢).

3. ABcontoTHas CKoOpoCTb TOYKM M HAX0AMTCS Kak reOMETPUYECKAsi CyMMa OTHOCUTENBHON 1 NMEPEHOCHO ckopocTeit. B
npuBeLEHHBIX BApMaHTax 3aaaHnst NepeHocHoe ABuxeHune Tena D moxeT 6biTb BpawaTteNbHbIM UK NOCTyNnaTenbHbIM.
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4. OnpepnensitoT abCoOMOTHOE YCKOPEHMUE TOUKM KaK r€OMETPUHECKYHO CYMMY NEPEHOCHOr0, OTHOCUTENBHOIO 1 (Npu
Hann4mmn) Kopuonuncosa (MOBOPOTHOIO) YCKOPEHWIA.
5. C uenbto caMonpoBEPKU PEKOMEHIYETCS NONYYEHHbIE BENNYMHBI NOKA3aTb HA PUCYHKE U CNOXUTb UX FTEOMETPUYECKM.

3apaum no cTaTvke pelalTcs aHanMTMYecknM cnocobom nyTéM COCTaBNEHUS YpaBHEHW paBHoBecKs. Mpy peweHnm
3ajay uenecoobpasHo NpuaepXrBaTbCs Credyolero niaHa:

1) ycTaHOBMTb 06 bEKT PaBHOBECHS;

2) BbISIBUTb BCE CBSA3M M NOKasaTb HAa PaCYETHOM CXeMe BCE MX peakumu, a TakXXe BCe aKTUBHbIE CUMbI;

3) onpenennTb BUO CUCTEMbI CWM, AENCTBYIOWMNX HA OaHHbIi OOBEKT paBHOBECHKS;

4) BbIbpaTb Hanbonee ynobHYIO ONs1 COCTABNEHNS W PELIEHNS YPABHEHWI PABHOBECUSI CUCTEMY KOOPLAMHAT;

5) cocTaBnTb CUCTEMY YPaBHEHMIA PABHOBECKS pACCMATPUBAEMOro 06 bekTa, HaXoAAWeErocs B paBHOBECUM MOL,
[eicTBMEeM NaHHOW CUCTEMbI CUM;

6) pewmnTb NONYYEHHYIO CUCTEMY YPaBHEHWUA OTHOCUTENIbHO MCKOMbIX BENMUYMH.

3anayv Ha pasHoBecuve TBEPAbBIX TEN, HAXOAAWMXCS No4 AEACTBMEM MIOCKON CUCTEMBI CUA, PewarTcs No NnpuseaéHHOMY
HUxe obLeMy nnaHy.

YpaBHeHuMs paBHOBECKS TBEPAOro Tena B ciy4yae Npovn3BObHON MNOCKON CUCTEMbI CUN MOXHO COCTaBUTb B OLHOW M3
Tpéx cpopM. Buibrpas Ty unm nHyto oopMy ypaBHEHW paBHOBECKS], CieflyeT CTPEMUTLCS K MOoyYeHnto Hambonee
MPOCTON CUCTEMbBI YPABHEHWI, 4TOObI B KAXA0€ U3 HX BXOLWIIO MUHMMATbHOE YMCIIO HEU3BECTHbIX. Heobx0anMo MMeTh B
BUY, 4TO Nony4yeHuUto 6onee NPoCToi CUCTEMbI YPaBHEHW CNOCOBCTBYET TakXe yAa4HbIl BbIOOP CUCTEMbI KOOPAUHAT.
Ocu koopAvHaT cnenyeT HanpaensATb Tak, YT0Obl OHY BbINM NEPNEHLMKYNAPHbBI K HEKOTOPbIM HEN3BECTHBIM PeakLusM.
Torpa aTn peakumm B COOTBETCTBYIOWME YPaBHEHNS MPOEKUMA He BonayT. C 3TON Xe Lenbio TOYKM Ans COCTaBneHms
ypaBHEHMWi MOMEHTOB crieflyeT BbibrpaTh TaMm, rae nepecekaeTtcs 60/blue HEN3BECTHBIX PEAKLIUIA (€CNM TONBbKO 3TO He
YCNOXHWT BbIYUCNIEHUE Nned Apyrx cvn). MNpwr BelMMCIEHN MOMEHTOB YacTo BbiBaeT yaobHO pasnaratb HEKOTOPbIE CUTb
Ha cocTaensowme n, Nonb3ysCb TEopemMon BapuHboHa, HaX04NTb MOMEHT CUMbl KaK CYMMY MOMEHTOB 3TUX
COCTaBNSIOLWMNX.

B ctatuke TBEpOoro Tena Hapsagy ¢ 3agadamMu paBHOBECUS OOHOro Tena NpuxoamTcsl paccMmaTpmeartb U 3a8aqu
paBHOBECUSI CUCTEMbBI COYNIEHEHHDIX Tef, T.€. KOHCTPYKLUN, COCTOAWEN N3 HECKONbKMX CBS3aHHbIX HE XECTKO Apyr C
Opyrom yactel. B couneH&HHbIX cucTeMax pasnuyatoT BHEWHWE CBA3U (ONOpbl), CKPENNSoWwmMe KOHCTPYKLMIO C Tenamu,
He BXOASIMMM B €€ COCTaB, U BHYTPEHHME CBS3M, COEAVHSIOWME HAaCTU KOHCTPYKLIMU MeX Oy COBOiA.

PelweHne 3anay paBHOBECKS COUNEHEHHbBIX CUCTEM MOXHO NPOU3BECTU ABYMS cnocobamu.

MepBbii cnocob. OcBo6OAUTLCS TONBKO OT BHELHWX CBA3EN U COCTaBUTb YPaBHEHNS PABHOBECUS AJ1S BCEW KOHCTPYKLMM
B LIENIOM Kak Ans ogHoro Teépaoro tena. [NpaBoMepHOCTb COCTaBNEHWS 3TUX YPaBHEHUI cnegyeT N3 akCMOMbl
oTBEpAEBaHNS, COrnacHo KOTOPOW cucteMa cun, OeACTBYIOWNX HA KOHCTPYKLMIO, MPY paBHOBECUN OONXHA
YOOBNETBOPSTb YCNOBUSAM PABHOBECUS TBEPLOrO TENA, XOTS KOHCTPYKLMS NOCNE OCBOBOXAEHMS OT BHELWHMX OMOP U He
ocTaércs XEcTKOoW. HacTo YnCno NofyyeHHbIX TakuM 06pasoM ypaBHEHUIA OKA3bIBAETCS MEHbLUE YNCNA HEU3BECTHBIX,
0[HaKo 370 0B6CTOATENBCTBO ELLE HE LenaeT 3aaady CTaTMieckn HeonpenenéHHon. Ecnmn pacuneHnTb KOHCTPYKLUMIO Ha
OTAENbHbIE YACTN N COCTaBUTb YPaBHEHNS PaBHOBECMKS 01 OOHOW MM HECKOJSIbKUX YacTel ¢ Y4ETOM peakuumi
BHYTPEHHUX CBA3EW, TO YUCNO HEM3BECTHBIX MOXET 0Ka3aTbCs He B0Mblle YACHA BCEX COCTABMNEHHbIX HE3aBUCKMbIX
ypaBHeHWI paBHOBecKS. B aTOM cnyyae 3apgada sBnsetcs ctatndeckn onpenenéHHonm.

Bropoii cnocob. KoHCTpyKLmMS cpa3y pacyneHseTcs Ha OTAeNbHbIe XECTKME YacTW U paccMaTpUBaeTcs PaBHOBECHE
Kax,Oow U3 HMUX B OTOENbHOCTA C Y4ETOM BHYTPEHHMX peakLumni.

3anayv paBHOBeCUS TBEPObIX TEM, HAXOAAWMNXCS NOL AEACTBUEM MPOCTPAHCTBEHHOW CMCTEMbI CUM, PELIAIOTCSA MO
N3N0XEHHOMY 0BLEeMy nnaHy.

Ins paBHoBecus TBEPLOro Tena nog AeiCTBUEM NPOCTPAHCTBEHHOWM CMCTEMbI CMN HEOOXOAMMO 1 [OCTATOYHO, YTOObI
CyMMa NPOEKLMA BCEX OENCTBYIOWMX CUN (aKTUBHBIX U MACCUBHbIX) HA MPOU3BONbHO BbiGPaHHbIE OCK 1EKAPTOBbIX
KOOPAMHAT 1 CYMMbl MOMEHTOB BCEX CU/T OTHOCUTESNTbHO 3TUX OCEN PABHANNUCH HYIIO.

Ons Toro 4tobbl 3aaaya bbina cTaTnyecky onpenenéHHOM, YACNO HEM3BECTHDIX, BXOOSWMX B 3TN YPABHEHUS, HE OOMXHO
6bITb 60ree wecTun. Belbupas cuctemMy KoopavHaTt, CnefyeT CTPEMUTLCS K TOMY, 4TOBbI OCK KoopAMHAT Bbinn
napannenbHbl WY NepPreHaNKYNSPHbI K BO3MOXHO BONbLUEMY YMCTY HEM3BECTHBIX peakuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYPanbHYO BENWYMHY, NMMB0 UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hymo. Kpome Toro,
XenaTtenbHO Havano KoopauHaTt Belbpath Tak, YTobbl OCK nepecekany Kak MoXHO 60onblie HEN3BECTHbIX peakumii. B aTom
Cny4ae OHW He BOMOYT B ypaBHEHNE MOMEHTOB.

MNpy cocTaBneHMN ypaBHEHUIA PaBHOBECUS HaMbonbluee 3aTPyIHEHUE BbI3bIBAET BbIYUCIEHUE MOMEHTOB CUN
OTHOCWTENbHO OCelt KoopamHaTt. B HeKoTopbIx cnyvasx 6uiBaeT yoo6HO, Kak 1 B Ciydae Miockoi CUCTEMbI Cun,
pasnoXuTb CUY Ha cocTasnsalowme, napannenbHble KOOPANUHATH bIM OCAM, U HAXOAMUTb MOMEHT CUJIbl OTHOCUTENIbHO OCU
no Teopeme BapuHboHa kak anrebpanyeckyto CyMMy MOMEHTOB COCTaBNSOWMX. B cnoxHbix cnyyasx ans obneryeHns
BbIYMCNEHUS MOMEHTOB CU PEKOMEHYETCSA M306pasnTb Ha BCMOMOraTenbHOM PUCYHKE NMPOEKLIMIO paccMaTprBaeMon
KOHCTPYKLUW U NPUTOXEHHbIX K HEW CUIT HA MNOCKOCTb, NEPNEHANKYNSAPHYIO K OCU, OTHOCUTENIbHO KOTOPOM
onpenensitoTcs MOMeHTbI cui. [1pn 3TOM NPOoeKLMU Cun AalTCs CO CTOPOHbI MONOXUTENbHOrO HanpaBieHNs OCU.

Llenbto KOHTpOJ'IbHOVI pa6OTbI ABNAETCA npmo6peTeHV|e HaBblKOB CaAMOCTOATENbHOIO pelweHnsa NocTaBieHHbIX 3aa0a4q 1
rlpopa60TKa COOTBETCTBYOWNX TEM, NCMONb3YyEeMbIX ONA UX pelleHnd.

KoHTponbHas pabota cnocobCcTByeT 3aKkpenneHuto, yrinybneHnto n 0606WweHnio TeOpeTNYECKX 3HaHWM, a Takxe
MPUMEHEHMIO 3TVX 3HAHWI K PEEHNI0 Pa3HO0BpPasHbIX 3a4a4 MEXaHVKU B LIENOM.

3aver
Bonpochbl k 3a4eTty:
KuHematnka
PerucTtpaumnoHHbiii Homep 10289362819 BAEKTPOHHELIH
Bl YHHBEPCHTET
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1. MNpenMeT 1 3apa4n KMHemaTuku. MpoCcTPaHCTBO U BPEMS B KNACCUYECKOW MexaHuke. Cuctema oT-cyéTa.

2. BekTopHbIf cnocob 3anaHnst ABUXEHNS TOYKW. Y PaBHEHUE ABVXEHUS, TPAeKTOPWs, BEKTOPbI CKOPOCTU U YCKOPEHNS!
TOYKW.

3. KoopavHaTHbIi cnocob 3aaaHus aBuxXeHus. TpaekTopus, ypaBHEHUS ABUXEHWS, CKOPOCTb M YCKO-PeHMe TOYKM.
4. EcTecTBEHHbIN cnocob 3anaHns ABUXeHUs ToUkM. CKOpPOCTb, KacaTeNlbHOE U HOPMalbHOE YCKOPE-HUS TOUKM.

5. 3apaum kuHemaTvku abcontoTHO TBEPLOro Tena. [MocTynatenbHoe ABMXEeHWe TBEPAOro Tena.

6. TeopeMa 0 TPaeKTOPUSIX, CKOPOCTSIX M YCKOPEHUSIX NOCTynaTeNbHO ABMXYLWErocs TBEpA0ro Tena.

7. BpaweHve TBEpOOro Tena BOoKpyr HEMOABWXHON OcU. YpaBHEHWE BpaWATENbHOrO ABUXEHNUS. YTNoBasi CKOPOCTb U
YrnOBOE YCKOPEHMWe TBEPLOro Tena.

8. BpalweHvie TBEpIOro Tena BOKPYr HEMOABVXHON OcU. BekTopHbIe oopMynbl A1t CKOPOCTEN U YCKO-PEHNI TOYEK
BpaLLaoLerocs Tena.

9. MNMnockoe apuxeHve TBEpLOro Tena. CBeaeHve NIoCKOro ABMXEHWS Tena K LBUXEHUIO MNIOCKON qourypbl B e
MI0CKOCTN.

10. Nnockoe oBuxeHune TBép}J,OFO Tena. PasnoxeHune OBMXeHNS NNOCKOo purypbl Ha nocTynaTtenbHoe 1 BpalwarenbHoe
ABUXEHNA. YpaBHeva NNOCKOro ABXxeHus tena.

11. OnpeneneHvne CKOPOCTEN ToYEK TBEPLOro Tena npu NAOCKOM ABMXEHUN. MrHOBEHHbBIV LLEHTP CKOPOCTEN NIOCKOM

dourypesi.

12. OnpegneneHne yCKOPEHWA To4eK TBEPLOro Tena npwv nioCKOM ABUXEHUN.

13. [BuxeHune TBEPJOro Tena ¢ O4HOW HEMOABUXHOWM TOYKONW. Yrnbl Diinepa. YpaBHEHNS CEpPUHECKOro ABMXEHMNS
TBEPOOro Tena.

14. 1BuxeHne TBEPJOro Tena ¢ 0AHOM HEMOABUXHOM TOYKON. MrHOBeHHas ocb BpauweHus. MrHoseH-Has yrnoeas
CKOPOCTb Y MFTHOBEHHOE YrNOBOE YCKOPEHHE.

15. [1BuxeHune TBEPJOro Tena ¢ 0OOHOM HEMOABUXHOWM TOYKON. PacnpeneneHme ckopocTel To4ek TBEP-A0ro Tena.
16. [lBnxeHune TBEPOOro Tena ¢ O4HOW HEMOABMXHON TOYKOW. PacnpeneneHue yckopeHuin Todek TBEpOOro Tena.
17. CBoboaHoe OBMXeHue TBEPAOro Tena. Teopema 0 CKOPOCTSAX To4ek cBOOOAHOrO TBEPAOro Tena.

18. CBoboHoe OBuXeHue TBEpLoro Tena. Teopema 06 yckopeHmsix Todek cBoboAHOrO TBEPAOro Tena.

19. KuHemaTuka CnoXHOro ABUXeHns To4kn. Teopema 0 CIOXEHUN CKOPOCTEN TOYKUN B CIOXHOM ABUXEHUN.

20. Teopema 0 CNOXEeHNN YCKOPEHU B CNIOXHOM OBUXEHUN TOYKM (Teopema Kopuonuca).

Cratuka

21. MNpeamet cTatmkn 1 eé ocHoBHble 3agaqn. OCHOBHbIE ONpPeaeneHns N NOHATUS CTaTUKMN.

22. Akcuoma paBHoBeCUs OBYX cun. AKCmoma NpucoeanHeHns 1 UCKNIOYEHNS ypasHoBeLMBatowmxcsa cun. Akcnoma
napannenorpamma. AKcrmoma paBeHCcTBa AencTBuS 1 npoTnsodenicTens. lNMpuHumn sateepaesaHms. MNpuHumn
0CB0O60OXAEMOCTM OT CBS3U.

23. Teopema 0 paBHOBeCUM TPEX HenapannenbHbIX CUn.

24. Crctema CXOLsWmMXCS CUM; MPUBEAEHNE K PaBHOLENCTBYIOWeEN. AHANUTUYECKMIA cnocob onpenene-HUs
paBHOOENCTBYIOLWEN.

25. [eomeTpryeckme 1 aHanMTN4eckre yCnoBmns PaBHOBECUS CUCTEMbI CXOOSAWMXCA CUA.

26. MOMEHT cusibl OTHOCUTENbHO TOYKM (LEHTpPa).

27. MOMEHT cunbl OTHOCUTENBHO OCH.

28. CBsI3b MEX QY MOMEHTaMM CUbl OTHOCUTENBbHO OCU 1 OTHOCUTENIbHO TOYKM, NeXallen Ha ocu.

29. MNapa cun 1 ee MOMeHT (anrebpanyeckmnii 1 BEKTOPHbI MOMEHTLI Napbl). Teopema 06 SKBMBANEHT-HOCTM Nap.
30. CnoxeHure nap v yCcnoBms paBHOBECUS CUCTEM nap.

31. MapannenbHblA NepeHoC cubl (NeMMa 0 napannenbHOM nepeHoce Cuibl). [NaBHbIN BEKTOP W rNas-HblA MOMEHT
CUCTEMBI CUAI.

32. [NpuBeneHve cucTembl CUi K LEHTPY (OCHOBHAs Teopema CTaTukm).

33. Ycnosue cyliecTsBoBaHUS paBHOLENCTBYIOWEN ANS CUCTEMbI CUST.

34. YcnoBus paBHoBecusi abcontoTHO TBEPAOro Tena npu AeiCTBUM Pas3nnyHbIX CUCTEM CUN.

35. Tpu hopmbl yCNOBUIA PABHOBECUS MIOCKON CUCTEMbI CUJI.

36. CtaTnyecku onpenensemble 1 cTaTM4ecky Heonpenenumble 3anadu.

37. PaBHoBecue TBEPOOro Tena npu Hanuumm TpeHus. TpeHne ckonbXeHus. TpeHne KadeHus.

38. LleHTp TaxecTn TBEPHOro Tena. Metoabl onpeneneHns LEHTPOB TAXECTU Ten.

Cemectp 3

TekyLLU KOHTPONb

1. MucbMeHHOE AoMallHee 3apaHue

Tembl 9,10, 11,13, 14

3anava 26.18.

Macca ctona cTtporanbHoro ctaHka 700 kr, macca obpabatbiBaemoit fetanm 300 kr, ckopocTb xoaa ctona 0,5 m/c, Bpems
pasroHa 0,5 c. OnpeaennTb cuiy, HeOBXOAUMYIO A4S pa3roHa (cUnTas ABMXEHNE PaBHOYCKOPEHHbIM) U Ans
JanbHenwero paBHOMEPHOro ABUXEHNS CTONa, eCnn KoadpmumneHT TpeHus npu pasroHe 0,14, a npy paBHOMEPHOM
asuxeHun 0,07.

3apava 27.10.
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[lBa reomeTpmnyeckn paBHbIX 1 OOHOPOLHbLIX Wapa caenaHbl 3 pasnnyHbix MaTepuanos. [MNoTHOCTU Mateprana wapos
COOTBETCTBEHHO paBHbl i 1 j. Oba wapa nagaroT B Bo3ayxe. CunTas ConpoTUBNEHNE CPELbl MPONOPLMOHANBbHBIM
KBaLpaTy CKOpOCTU, ONPEeNENNTb OTHOLWEHMNE MaKC/MalbHbIX CKOPOCTEN WapoB.

3apaya 28.5.

Ins onpeneneHns Macchl rPy>XEHOro Xene3Ho40POXHOro cocTaBa Mexay TennoBO3aMun 1 BaroHamm yCTaHOBUAN
InHamomeTp. CpeaHee nokasaHue OMHamoMeTpa 3a 2 MUH okasanocb 1000000 H. 3a 1o xe BpeMsi cocTae Habpan
ckopocTb 16 M/C (BHauane coctas CTOSN Ha MecTe). HailTn maccy coctasa, ecnu KoadpduumeHT TpeHms 0,02.

3apaya 30.9.

Bpyc HaunHaeT oBuratbCsa ¢ Ha4anbHOM CKOPOCTLIO VO MO rOpM30HTaNbHOW WEepOoX0BaTON NAOCKOCTM U NPOXOAMNT A0
MOJSIHOM OCTAaHOBKWU paccTosiHue s. OnpenenvTb KOaMULIMEHT TPEHNS CKONMBbXEHUS, CYMTas, YTO cuna TpeHus
npornopLuoHanbHa HopManbHOMYy AaB/IEHWIO.

3anaya 30.15.

Hanucatb BblpaxeHune NOTEHUMANBHOW SHEPrUM yNpyrol peccopsl, nporubatolleincs Ha 1 cM OT Harpy3ku B 4 kH,
npegnonaras, 4To Npornb x Bo3pacrtaeT NPsIMO NPONOPLMOHANBHO Harpyske.

3apaya 31.7.

MapawoTtnet Maccol 70 kr Boibpocuncs na camonérta v, nponetes 100 M, packpbin napauloT. Hantn cuny HaTsxeHus
CTPOMOB, Ha KOTOPbIX YeNOBEK Obl MOABELIEH K NapalltoTy, €CNK B TEYEHWE NEPBbIX MNATU CEKYHI C MOMEHTA PacKpbITUS
napawoTa, Npy NOCTOSHHOW CUne CONPOTUBIIEHNS OBUXEHMWIO, CKOPOCTb NapalwioTMcTa yMeHblmnaco 0o 4,3 m/c.
ConpoTtuBneHnem Bo3ayxa ABUXEHNIO YenoBeka NpeHebpeyb.

3anava 32.26.

OnpegnennTb Neprog cBO6OLHbIX KonebaHuii rpy3a Macchl m, 3aXaToro Mexay AByMS NMPYXWHaMK C pasHbiMU
koadpdpmumeHtamn xéctkoctn C1 n C2.

3apaya 32.71.

"py3 maccol 100 r, noABELEHHbIV K KOHLY MPYXWUHbI, ABUXETCA B XMAKOCTU. KOSUUNEHT XECTKOCTA MPYXMHbI
C=19,6 H/M. Cuna conpoTtusneHns OBUXEHNIO NPONopLMOoHanbHa nepsoi cteneHn ckopocTu rpy3a: R=kv, roe k=3,5 H
c/M.

HaliTv ypaBHeHne OBUXEHUS rpy3a, €CNM B HAYaNbHbIA MOMEHT rpy3 Obin CMeWEH 13 NONOXeHNs paBHOBECHUS HA 1 cM U
oTnyleH 6e3 Ha4yanbHON CKOPOCTU.

3anava 37.35.

Ha kakom paccTosiHuM OT LieHTpa Macc LOMKEH BbiTb NOABEWEH (PU3NHECKUI MASITHYIK, 4TOObI MepMoL ero KadaHuii 6bin
HaVMeHbWUM?

3apaya 38.5.

BbluncnuTb KNHETUYECKYIO SHEPTMIO KPUBOLIMMHO-MON3YHHOr0 MEXaHn3Ma, ecnv Macca Kpusowmna m, AfivHa Kpusowmna
r, Macca nonsyHa M, gnuHa watyHa |. Maccoi watyHa npeHebpedb. Kpusowwmn cunTatb 0LHOPOAHBIM CTEPXHEM. YTnoBas
CKOPOCTb BpalleHNs Kpmsowmna w.

2. NMucbmeHHOe pomallHee 3apaHve

Tembl 18, 19, 21

MOCTPOEHME 3MOP BHYTPEHHWX YCUUIA.

Ins 3afaHHbIX pacyeTHbIX CxeM TpebyeTcs:

1. OnpenennTb ONOpPHbIE peakuum, ecinm 310 Heob6X0aMMO.

2. 3anncatb ypaBHEHNS NPOAONbHbIX (OCEBbIX) CUA, KPYTSALWMUX MOMEHTOB, NONEPEYHBIX CUM U M3rNBAIOLLMX MOMEHTOB 415t
BCEX y4aCTKOB 3a[aHHOM CXEMbI.

3. Bblumcnutb 3Ha4eHUst MPOLONbHBIX (OCEBbIX) CUM, KPYTSLLMX MOMEHTOB, NMOMEPEYHbIX CU 1 N3rMbaoWwmx MOMEHTOB B
ceyeHnsax Yyepes oamH MeTp. [1nsa y4acTkos, rae UMeeT MECTO HENIMHENHbIA 3aKOH U3MEHEHUS] BHYTPEHHWX YCUNIA,
OpAMHaTbl 3MOP BbIYUCIINTL HE MEHEE YEM B HETbIPEX CEYEHUSIX.

4. lpon3sBecTy NPOBEPKY 3MOP Ha OCHOBE N3BECTHbIX ANddepeHUnanbHbIX 3aBUCUMOCTEN, 3TOT aHaNM3 KpaTko
N3N0XUTb B PACYETHO-MOSICHUTENbHOW 3arnucke.

5. YcTaHOBUTb OnacHoe ceyeHme 1 pacHeTHbIe 3HAYEHUS BHYTPEHHUX YCUNWIA.

6. OPOpMUTb PACHETHO-NOSACHUTENbHYIO 3anMCKy. PacyéTHble CXeMbI 1 3Mopbl BHYTPEHHUX YyCUni ¢ 0603Ha4YeHEM
YMCNOBbIX PA3MEPOB U OPAMHAT B XapaKTepPHbIX TOYKaX (B TOM YMCe U 3KCTPeMasbHble 3HaYeHNs OpAMHAT) BbIMONHUTb
Ha BKragblwax ¢ cobnogeHnem scex TpeboBaHMn TEXHNYECKOTO YEPYEHNS.

3. KoHTponbHas pabora

Tembl 9, 10, 13

KoHTponbHas paboTa cocTouTt 13 TPExX-4eTbipéx 3aaay, KOTopble CTyAeHTbl 6epyT 13 [5] cnMcka OCHOBHOM NuTepatypbl.
Mo pasgeny "duHaMmuka" BbINOAHAIOTCA 3a0aHna ua vucna: .1 - "InterpuposaHue onddepeHumnanbHbiX ypaBHEHNIA
OBVXEHNSA MatepuanbHOM TOYKKN, Haxoaswencs nog 0eNCTBMEM NOCTOSHHbIX cun”, [1.2 - "MIHTerpmnpoBaHue
ondbdoepeHLmanbHbIX YpaBHEHNI OBUXEHNS MaTepuanbHOM TOYKN, HAXoOsIWencs noa 0encTBMeEM nepemMeHHbix cun”, 1.4
- "iccnepoBaHne OTHOCUTENBHOMO ABUXEHNS MatepuanbHon Todkun”, 1.6 - "MNpumMeHeHne OCHOBHbIX TEOPEM AUHAMUKU K
nccnenoBaHnio OBUXeEHUS MatepuanbHoi Toukn", [1.7 - "TpyMeHeHne Teopembl 0 OBUXEHUU LEHTpa Macce K
nccnenoBaHuio ABUXEHNS MexaHuyeckoi cuctembl”, .10 - "MprMeHeHne TeopeMbl 06 UBMEHEHUN KUHETUYECKOA
SHEPrUM K U3YHEHNIO OBUXEHNS MEXAHNYECKON CUCTEMBI".

3agaHus (M3 Yucna Bbllle NepedncneHHbiX) 1 HoMep BapuaHTa (Wngp) onpenensioTcs npenogasaTenem.
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KoHTponbHas paboTa BbINONHSETCS B OTAENbHOW TETPAAU, Ha 06M10XKE KOTOPO yKasblBaeTCcs OTAENEHNE,
creumnanbHOCTb, HOMEP rPynMbl, PamuInMa n nHULMasbl CTyOeHTa U Ha3BaHne kagoeapsl.

Mpy 0dbopMNEHUN KOHTPONBHON PaboTbl PEKOMEHAYETCS BBIMONHATL Cnenyowne npasuna:

1) B TeTpaamn ocTaBnATb NOAS WUPUHONM 3,5 - 4 CM ONg 3aMeyaHuin peLeH3eHTa;

2) TEKCT yCnoBus 3a4ayn € YACNOBbIMU AaHHbIMK NepenucaTb 13 3a4adqHrKa NofHOCTbIO;

3) cocTaBnTb akkypaTHble YepTeXU B MaclTabe C MOMOLbIO KapaHaala, NMHENKN U LMPKYNS; He [oMnyckaeTcs
BbIMOSTHEHWNE YEPTEXEN OT PYKU;

4) Ha yepTexax HeobxoamMMOo ykasbiBaTb BCe HE0OX0AMMbIE pa3Mepbl U BCE BEKTOPbI, YNOMYHAEMbIE B PELIEHUN 3a0a4K;
5) peweHne 3apay apryMeHTMpoBaThb CCbiNKaMn Ha onpeaeneHns, akCMoMbl NN TEOPEMBI;

6) BCE BblYMCNEHNS BECTM B BYKBEHHOW (POPME, a YMCIIOBbLIE 3HAYEHNS BYKB MOACTABAATb NIULb B OKOHYATENbHbIE
pesynbTtathbl; 0c060€e BHUMaHWE cnedyet 0bpatntb Ha YETKOCTb M30BpakeHNst ByKBEHHbIX CYIMBOOB;

7) 3anucw, BbINOSIHEHHBIE PYKOMUCHBIM, YETKMM NOYEPKOM C BbICOTOW BYKB HE MEHEE 3 MM, CNieayeT BbINONHATL 6e3
CYILECTBEHHbIX UCMPaBNEHWA.

HeBbinonHeHWe aTnx pekoMeHaauunii 3aTpyaHSeT NPOBEPKY KOHTPOMbHOM paboThl 1 co3naeT TPYAHOCTU NpY ero 3aluTe.
KoHTponbHas paboTa, BbINOSHEHHAs CTYAEHTOM He MO WWdpy (BapuaHTy), Bo3BpallaeTcst 6e3 pacCMOTPeHNs.

Ecnu nocne nposepku npenonasaTtenem kakme-nmbo 3afaum KOHTPObHOM paboTbl OKaXyTCs He 3a4TEHHbIMK, TO BCE
ncrnpaBneHus cneayet NpPon3BoaUTb B TOM Xe TeTPaaM Ha YMCTbIX INCTax, o3arnaeneHHblx "Pabota Han ownbkamm".
CTyLEeHT [OMXEH UCMPaBUTb BCE OTMEYEHHbIe ownbkn. Ecnu 3apayun pelweHbl npasnibHO, To paboTa Bo3BpalaeTcs
CTYOEHTY C MOMETKOM "nonyleHo K 3awmnTe". Kaxpoe 13 AonyleHHbIX K 3aWmnTe KOHTPOSbHbIX 3a4aHuniA OMXKHO ObiTh
3alyLEeHo CTYAEeHTOM O4HO; B NPOLIECCe 3alnTbl eMy MpeanaralTcs BONpoCh!, OTHOCALWMECS K NPencTaBNeHHOMY UM
pelieHunio 3aga4, BONPOChl N0 TeopUK Mo TeMaM 3aaad; Kak npasunio, CTyAeHTY npensiaraeTcs CaMoCTOSATENBHO PELINTb
3apady (Mpumep) No OAHOM U3 TeM 3alMLLAEMOro KOHTPONLHOMO 3a4aHuns.

MNMocne 3awnTbl KOHTPONLHOM PaboThl, MPELYCMOTPEHHOM y4ebHbIM MIAHOM B AAHHOM CEMECTPE, CTYLEHT AONYCKaeTcs K
3a4éTy 1 9K3aMeHy cornacHo y4ebHOMy nnaHy creumanbHOCTU MO COOTBETCTBYOWEMY pa3aen Kypca TEOPETUIECKOiA
MEXaHVIKW.

YKaszaHus K BbINOMHEHWIO 3a8a4 KOHTPObHOM paboTel no pasaeny "duHamuka”.

3apauum no gUHaMVKe pPewarTcs aHanMTUYeckuM cnocoboM - NyTéM COCTaBNEHUS YPABHEHWI OBUXEHMNS TOUKM, Tena B
BblIBpaHHOI 1nn 3a8aHHO CUCTEME KOOPAMHAT.

MNpu pewernn 3apay 3aganuin .1 "ViHTerpmposaHue omgpdepeHumanbHbIX YPaBHEHNA OBUXEHNS MaTepuanbHON TOHKHU,
Haxogswenca nog AecTemMeM NocTosHHbIX cnn” n 1.2 "MiHTerpmpoBaHue omdpdepeHumanbHbIX YpaBHEHNN OBUXEHNS
MaTepuanbHOM TOUKM, HAX0ASWeRCcs Noa AeNCTBUEM NEPEMEHHBIX cun" LenecoobpasHo NpuaepXuBaTbCs CneaytoLlen
nocnenoBaTenbHOCTH:

1) ycTaHOBWTb 06 BEKT ABUXEHUS (TOUKY UMW TENO);

2) BbISIBUTb BCE CBSA3M U MOKa3aTb Ha PacyéTHOM cxeme NHepumalbHyo cucTeMy oTcHéTa, Hanbonee ynobHyto ans
COCTaBNeHNs ypaBHEHU OBUXEHWS;

3) onpenennTtb cNocob 3anaHus ABUXEHNUS TOYKN;

4) coCcTaBUTb CXEMY AEMCTBYIOWMX HA MaTepUanbHYO TOYKY CUN, @ B Cliydyae HeCBOOOLHOrO ABUXEHMWS TOUKU
npenBapuTenbHO NPUMEHUTL NPUHLMN 0CBOOOX1AEMOCTH OT CBA3EA;

5) ycTaHOBUTb HavasbHble YCNOBMS OBUXEHNS TOYKN, T.€. Bblpasntb Npu t=0 ¢ HaYanbHble KOOPAUHATHI U NPOEKLMN Ha
KoOpAMHaTHbIE OCY Ha4aNbHOM CKOPOCTU TOYKW;

6) cocTaBUTb HA OCHOBAHWW CXEMbI CUT OCHOBHOE YPaBHEHWE OVUHAMWKM TOYKM B MPOEKLMM HA BbIBpaHHbIE OCK
KoopAmHarT, T.e. COCTaBUTb cucTeMy andodoepeHumarnbHblX YPaBHEHWNA OBUXEHNS TOYKN;

7) pewnTb MONy4EHHYI0 CUCTEMY yYpaBHEeHUI 3aaa4un Kowmn 0THOCUTENBHO NCKOMbBIX BEJIMYUH, T.€. MPOVHTErpupoBaTh
MOJNTy4EHHYIO CUCTEMY YPaBHEHUIA, ONPeaenB NOCTOSIHHbIE MHTErPUPOBAHMS U3 HAYanbHbIX YCIOBUIA;

8) npon3BecTn KnHeMaTn4eckoe nccnengosaHme nony4eHHOro peweHmns;
9) MO BO3MOXHOCTW, COCTaBNTb YpaBHEHMNE TPAaeKToOpUn TOHKMN N NOCTPOUTb TPAEKTOPUIO TOHKWN.

Mpw pewenunn 3anay 3agaHvs .4 "ViccnenoBaHve OTHOCUTENBHOMO ABUXEHNS MaTepuanbHoi Touku" uenecoobpasHo
npuoepXneaTtbCs CreayroLero niaHa:

1) BbISIBUTb BCE CBA3U 1 MOKA3aTb HA PACHETHOW CXEME MHEPLUMANbHYIO (HEMOABUXHYIO) N HEUHEPLIMANBbHYIO
(MOLBMXHYIO) CUCTEMBI OTCHETA;

2) COCTaBUTbL CXeMy OENCTBYIOWMX Ha MaTepuanbHyto TOYKY aKTMBHBIX CUJT, a B Clly4yae HeCBOBOAHOro LBUXEHUS TOYKU
npenBapuTenbHO NPYMEHUTE MPUHLAN 0CBODOXAEMOCTY OT CBSI3ei 1 NokasaTb peakuuy CBA3el U CUSlbl TPEHWS;

3) HalTW YCKOPEHUE TOYKU B NMEPEHOCHOM ABMXEHUN U KOPrONMCOBO YCKOPEHUE;

4) onpenenutb NEPEHOCHY 1 KOpMONMCOBY Cyibl MHEPLINK;

5) n3yunTb OBUXEHUE HECBOOOLHOM MaTepuanbHOM TOYKM, LS Yero K Oe/CTBYIOWMM akTUBHbIM CUaM 1 peakLusm
cBsA3ei [o6aBUTb CUMbI MHEPLMM TOYKU, MOCIIE YErO COCTaBUTb CXEMY CUN;

6) YyCTaHOBUTb Ha4anbHbIE YCNOBWS ABUXEHUS TOYKU;

7) COCTaBUTb U NMPOVHTErPUPOBaTL CUCTEMY ANPPEPEHUMNANBHBIX YPABHEHW OTHOCUTENBHOIO ABUXEHUS TOUKMU;

8) n3y4as oTHocUTENbHOE PAaBHOBECUE, UCXOONTb U3 CUCTEMbI YPABHEHWIA PABHOBECUS aKTUBHbIX CUJT, peakuuii CBA3e 1
NepeHOCHOW CUMbl UHepLnK,

9) npoaHann3npoBaTb Nnony4eHHoe peweHmne ¢ ToO4K 3peHns KNHeEMaTukun.

MNpwn pewerHnn 3anay 3anaHns 1.6 "IprMeHeHe OCHOBHbIX TEOPEM AMHAMUKMN K UCCNENOBaHNIO ABUXEHWNS
MaTepuanbHON TOHKN" LienecoobpasHo NpuaepXmeatbes cnenyolleli nocneaoBaTenbHOCTH:

TpaekToputo OBUXEHWS TOYKM pa3buBaloT HA KPUBOMMHENHBIE U MPAMONUHENHBIE Y4aCTKN.
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Ha kp1BONMHEHbIX y4acTkax TPaekTopum Ans OnpeneneHns CKOPOCTY TOYKM UCMOMb3YIOT TEOPEMY 06 N3MEHEHNM
KWHETUNYECKOM SHEePrumn TOUKW 1 OENCTBYIOT MO HUXE NPUBENEHHON CXEME:!

1) BEIBUPAIOT CUCTEMY KOOPAMHATHBIX OCENA;

2) COCTaBNSIIOT CXEMY LEMCTBYOWMX HA TOUKY cUn. B cnyyae nayvyeHust aoBuxeHust HeCBoOOAHOM TOUKM, NpenBapuTebHO
ocBo60aNTb €€ OT CBA3Eei, BBeas AeiCTByowWmMe peakumnm CBA3ei;

3) yCTaHOBUTb 3HAYEHUS MOLYNe CKOPOCTEN B HA4albHOM U KOHEYHOM MOMOXEHUSX, HanpaByB UX MO KacatenbHOM K
TpaekTopuu;

4) NPUMEHNTb TEOPEMY 06 N3MEHEHWNUN KNHETUYECKON SHEPTM B MHTErPaNbHOM HOPME;

5) 13 nonyymelLerocsl ypaBHeHNs onpenennTb NCKOMbIE BENNYMHDI.

Ha npaMonunHeHbIx yHacTkax ABUXEHNS TOYKU PYKOBOACTBYIOTCS CleayownmM:

a) B crnyyae 3a4aHuns 4JIMHbl y4acTKa NPUMEHSIIOT TEOpeMy 06 3MEHEHWN KUHETUYECKOW SHEPTM TOUKU B UHTErPaNbHOW
doopMe Mo Bbllwe NPUBEOEHHON CXEME;

6) B cnyyae Xe 3a4aHnst BDEMEHMW ABUXEHUS TOYKM MO NPSAMONNHERHOMY YHaCTKy NMPUMEHSIIOT TEOPeEMY 06 N3MEHEHNM
KONM4YecTBa ABVXEHNS TOYKN B MHTErpanbHon chopme. [Npun aTOM NpuaepXmnsaroTcs cnenyowero anroputMa peweHns:
1) BbIBUPAIOT KOOPAMHATHYIO CUCTEMY;

2) coCTaBnsAOT CXeMy OEACTBYIOWMX CUSl, BKMIOYAS U peakunmn CBA3eN;

3) coCTaBnsIIOT HA OCHOBAHNM TEOPEMbI 06 N3MEHEHWUW KONMYECTBA LBUXEHUS TOUKU LN ClyYast ABUXEHUS TOHYKM MO
MIOCKOCTMN [iBa CKaNsSIPHbIX ypaBHEHWS, MPOEKTUPYS BEKTOPHOE BblpaXeHne TEOPEMbl HA KOOPAMHATHbIE OCHU;

4) N3 3TNX ypaBHEHWIA oNpenensitoT UCKOMble HEN3BECTHbIE.

Insa onpeneneHns naBneHUs OBUXYLWENCS TOYKU HA HEMOLBUXHYIO NMNOCKYIO KPUBYIO UCMOMb3YIOT UM OCHOBHYIO
TeopeMy OMHAMKKU B NPOEKLIMUN Ha FNaBHY0 HOpMasb, UK, NPUMeHsist NpuHLUMN MepMaHa - diinepa - Janambepa ons
mMaTepuranbHOM TOYKU, 3aMUChiBAOT YPaBHEHNE KMHETOCTATMKM B NPOEKLMM Ha FaBHYO HOpManb K KPUBOM, B KOTOPOE
BXOAMT LEeHTpobexHas cuna nHepuuu.

3apauum 3apaHusa .10 "MprmeHeHne TeopeMbl 06 3MEHEHUN KMHETUHECKOW SHEPTUN K N3YHEHWIO OBUXEHNS
MeXaH14ecKo cmcTembl” LenecoobpasHo pewatb B TaKO NOCNen0BaTeNbHOCTH:

1) cocTaBuTb CXEMy BCEX OEVCTBYIOWMX (BHELWHUX N BHYTPEHHUX) CUT HA TOYKM (Tena) cucTembl. Tak Kak HUTK (kaHartbl,
BEPEBKM) HEBECOMbI M HEPACTSXUMbI, TO BHYTPEHHNE CUIbl HE NPUHMMAIOTCS BO BHUMaHUE. Y4MTbIBAKOT TONbKO CUMbI
TPEHUS CKOMbXEHNS 1 MOMEHTbI OT CUM TPEHUS KavyeHus Ten;

2) onpenenntb Ha4allbHble N KOHEYHblEe CKOPOCTWU TOYEK U yrinoBble CKOPOCTU Te1 CUCTEMDI. Ecnn 3apaHbl ypaBHEHUA
AOBNXEHNA Ten (TO‘-IeK), TO UX yrnoBble CKOPOCTUN U CKOPOCTU LLEHTPOB MACC BblHNCNAKOTCA ONns ntoboro MoMeHTa BpeMeHU;

3) BbIpa3nTb BCE CKOPOCTU M YrNOBbIE CKOPOCTU TEN YEPES UCKOMYIO BENNYMHY;

4) cocTaBuUTb BblpaXeHue Onst KUHETUYECKON SHepPrmm CUCTEMBI;

5) onpenenutb NyTn, NPONAEHHbBIE TOYKAMU NPUOXEHWS CUM MPU NPOXOXAEHUN TenloM 1 paccTosHWS S;

6) NPUMEHUTb TeopeMy 06 N3MEHEHUN KUHETUYECKON 3HEePrM 1 U3 COCTABNEHHOMO BbIPaXXEHUS ONPeaennTb UCKOMYHO
BEINYUNHY.

Llenbto KOHTpONbHOM paboTbl SBNsieTCs NpMobpeTeHne HABbIKOB CAMOCTOSITENIbHOMO PELIEHNS NOCTaBEHHbIX 3a4ay U
npopaboTka COOTBETCTBYHOWMX TEM, UCMONB3YEMbIX LS UX PELLEHUS.

KoHTponbHas pabota cnocobCcTByeT 3aKpenneHuo, yrnybneHnto n 0606WweHmio TeOPeTUYECKNX 3HAHWIA, a TakXe
NPUMEHEHMIO STUX 3HAHWI K PeLleHNIO pa3HO0OpasHbIX 3a4a4 MEXaHVKU B LIENOM.

4. NabopatopHbie paboTbl

Tembl 19, 21

Na6opatopHas pabota €1. "OnbITHOE NPUMEHEHME TEOPEMbI O PaBHOBECUM TPeX HenapannenbHblx cun”.
NabopaTopHas paboTta €2. "3aKkoHbl U CBOWCTBA TPEHNS CKOMbXEHUS. OnpeneneHne Cubl TPEHUS CKOMbXeHNs".
Na6opatopHas pabota €3. "OnpeneneHve nepuoaa cBobooHbIX 1 3aTyxatowmx konebaHuin".

NabopatopHas pabota €4. "VI3y4eHne BAMSHWS CONPOTMBAEHNS ABUXEHWIO HA BbIHYXAEHHblE konebaHns".
NabopatopHas paboTa €5. "OnpeneneHne Macc, LeHTpa Macc, MOMEHTOB UHEPLIMU 3BEHbEB MEXaHN3Ma OMbITHbIM
nytem".

Na6opatopHas paboTa €6. "VicnbiTaHMe MatepranoB Ha pacTsaxeHune".

N3yyeHne noBeneHMs MeTanna nos LeiCTBMEM HArpy3ky NPOBOLUTCS NMyTEM UCMbITAHUS CTaHAAPTHLIX 06pa3LoB Ha
crneumnanbHbIX UCMbITATENbHbIX MalWWHax. B peaynbTarte ncnbiTaHUn onpenensioTcs MexaHu4eckme xapakTepucTukiu
mMaTtepuana, KotTopble N03BONSIOT OLUEHUTb €ro NPOYHOCTb U NAACTUYHOCTD.

NabopatopHas paboTa €7. "VcnbiTaHne Matepuanos Ha cxaTne".

OKcnepuMeHTanbHOE ONpeeneHne MEXaHNYECKMX XapakTepUCTUK 1 NCCnefoBaHne 0COBEHHOCTEN NedhopMUpoBaHUS U
paspyleHns Ha cxatue. VicnbitaHms ctaHaapTHLIX 06pa3LoB NPOBOAATCS HA CNeLManbHbIX MaMHAX.

NabopatopHas paboTa €8. "OnpeneneHne Mooyns ynpyroctv u koadpdomumerTa lNMyaccoHa matepranos".
MNosicHAeTCA MEXaHMYEeCKMIA CMbICT MOAYNS YNPYyroctu 1 kosgochunumeHTa NyaccoHa, a Takxke MeTon ux
3KCNepuMEHTasIbHOro ornpeneneHmns.

NabopatopHas paboTa €9. "VcnbiTaHne Matepuanos Ha cpes".

[aeTtcs onucaHne 0CHOBHbIX TMMOTES, HA KOTOPbIX OCHOBAH TEOPETMHECKUIA pacyeT BONTOBbIX coeanHeHwnit. MpuneoasTcs
pacyeTHble cxeMbl 1 oopmynbl. JJaetca cxema ucnbitaTenbHON MaLNHbI.

NabopatopHas pabota €10. "cnbiTaHne MaTepranos Ha Kpy4eHue".
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WcnbiTaHne NpoBOASTCS Ha CTaHOapPTHLIX 06pasuax pasfnyHbIX MaTepranos Ha crneuunanbHbix MawnHax. OnpegensioTcs
npegesnbl NPOYHOCTU MPU KPYyYEHUWN.

9K3ameH

Bonpochbl K ak3ameny:

JunHamuka

1. MNpenMeT 1 OCHOBHblE 3aaa4n AuHaMUKn. OCHOBHbIE MOHATUSA U 3aKOHbI KNAacCUYeCKO MexaHukn. NHepunanbHas
cucTtema oTcyéta. NpuHUMN OTHOCUTENBHOCTU Knaccuyeckon MmexaHukn. OCHOBHbIE NPeacTaBNeHNs 0 NPOCTPAHCTBE U
BPEMEHN.

2. InddrepeHumanbHble YpaBHEHNS ABUXEHUS MaATEPUANbHON TOYKM B MHEPLUMANBbHON CUCTEME OTCHETA MPU PaS/INYHbIX
cnocobax 3afnaHust aBuxeHus. Cunol B anHamuke. Teopema 06 U3MEHEHUN KONMYECTBA ABVXEHUS MATEPUabHON TOYKM.
3. Bropas ocHoBHas 3apaya onHamMyky Ons TO4KM U e€ peweHne B YacTHbIX Clyyasx 3agaHns cunbl. MNpamonnHenHoe
OBUXEHWe maTtepuanbHO TOYKU NMoL AeiCTBMEM CUJlbl, 3aBUCALLEN OT BPEMEHU; MPSA-MONIMHENHOE OBUXEHNe
marepuasnbHOM TOYKW NMoL OeACTBMEM CUJIbl, 3aBUCSALLEN OT MOMOXEHUNSA TOYKWU; MPSAMONIMHENHOE OBMXEHNE MaTtepuasnbHON
TOYKW NOL OENCTBMEM CUSibl, 3aBUCSILLEN OT CKOPOCTU TOYKM.

4. Teopema 06 U3MEHEHUN MOMEHTA KONMYECTBA ABUXEHNS MATEpPUanbHOM Touku. Cnyyai CoXpaHeHns MOMeHTa
KonnyecTsa OBUXEHUS MaTepuanbHO TOUKN.

5. OnemeHTapHas pabota cunbl; paboTta Ha KOHeYHOM nyTu. Teopema 06 N3MEHEHUN KMHETUYECKOW SHEPrum
marepuanbHOR TOYKMN.

6. MNoTeHumanbHble cunbl. Cunosoe none, yCnoBns NOTEHUMaNnbHOCTN CUNOBOro NoNs. 3akKOoH COXPaHEeHUs MEXaHUYeCKOi
SHepruy matepuanbHomn Toukun. IHTerpan sHepruu. NoHaTMe 0 paccenBaHny NONHON MEXaHNYECKON SHEPrmun.

7. MoTeHumanbHas aHeprust cunbl TaXecTw. MNoTeHunanbHas 3Heprus Nons LeHTpanbHbIX cui. MoTeH-unanbHas sHeprus
BOCCTaHaBNMBAIOLLEH CUMbI MPYXMWHbI.

8. KonebartenbHoe IBMXeHNe MatepuanbHoi Touku. CBoboaHble HeaaTyxatowme konebaHns Matepu-anbHON TOUKN.
YpaBHeHue 1 rpadouk ceoboaHbIx konebaHuit. AMNnuTyaa, 4actorta v cpasa konebaHuii.

9. 3atyxatowme konebaHusi MaTepmanbHON TOUKM. 3aBUCUMOCTb KOOPAMHATLI MaTepuanbHOM TOUKM OT BPEMEHU Mpu
3atyxatolwmx konebaHmsix (Cnyyai Manoro ConpoTUBNEHNS, Cnyyai 60bWOro ConpoTUB-NeHNs). Aneproanyeckoe
OBUXEHMNE TOYKMW.

10. BbiHyXAeHHble kKonebaHusi MaTepuanbHoin To4KK. BblHyXaeHHble konebaHns npy 0TCYTCTBUWN CO-NPOTUBIEHNS.
KoadpdouumeHT onHaMmyHocTu. SlBneHme brueHwi.

11. BbiHy>XXAeHHbIe KonebaHus MatepranbHON ToUKW. BeiHyXaeHHble KonebaHns npy OTCYTCTBUM CO-NPOTUBEHNS 1 NpU
p = w. slBNeHne pesoHaHca.

12. KonebatenbHoe OBUXeEHWE MatepuanbHOi ToUKU. BeliHyXAeHHbIe konebaHus Npu Hanuymnm BS3KOro CONPOTUBNEHUS.
OnpeneneHne oblwero peleHns HEOAHOPOLHOrO ANKGEPEHLNANBHOMO YPaBHEHNS Bbl-HYXAEHHbIX KOnebaHwiA.

13. AMnNnuTyaa, 4actoTta u dpasa BblHYXXAEHHbIX KonebaHui.

14. [lnHammka HecBobogHOM MaTepuanbHoi Touku. Cesiau. MpuHUMN 0cBO60XOAeMOCTM OT CBS3W. Teo-pema 06
N3MEHEHUN KMHETUYECKOW SHEPrun ans HecBOOOLHOrO ABUXEHMSI.

15. ndbdbepeHumnanbHble ypaBHEHUS OBUXEHNS MaTepranbHOM TOYKU N0 3a4aHHOM HEMOABUXHON KPU-BOWA.
16. MaTemaTn4eckunit MasiTHUK. BbiBog doopmynbl neproaa konebaHuii MaTeMaTn4eckoro MasiTHmKa.

17. OCHOBHOE ypaBHEHUE ONHAMUKN OTHOCUTENBHOrO ABUXEHUS; nepeHocHas n Kopuonucosa cumibl nHEPLUN.
OTHOocUTeNbHOE paBHoBecKe. Teopema 06 N3MEHEHNN KUHETUYECKOW SHEPr B OTHOCUTENb-HOM OBUXEHUN.

18. MexaHu4eckasi cucTema; knaccuepukaums cui, gercTByowmx Ha cuctemy. CBolicTBa BHYTpPeHHMX cun. Macca
CUCTEMbI, LIeHTp Macc. MOMeHT nHepuun Tena.

19. ,D,Mq)cpepeHumaanble YpaBHEHUNA OBUNXEHNSA CUCTEMbl MaTepualbHbIX TOYEK. TeopeMa O OBMXEeHUM LeHTpa Macc
CUCTEMDbI.

20. TeopeMa 006 N3MEHeHUN KonnyecTBa ABUXEHNS MeXaHUYeCcKon CUCTEMBDI. MHTeraH KonnyectBa OBNXeHUs
MEeXaHN4eCKOW CUCTEMBI.

21. MOMEHT KonnyecTBa ABUXEHNS MEXAHNYECKOA CUCTEMDI (KVIHeTI/I‘-IeCKI/IVI MOMeHT) OTHOCUTENbHO HEeNno4ABNXHOIro
LUeHTpa n OTHOCUTENbHO HenoaBMXHOM OCW. TeopeMa 06 U3MEHEHUN KMHETUYECKOrO MOMEHTA. MHTeraﬂ KNHEeTN4ecKoro
MOMEHTa.

22. KnHetnyeckast aHeprusi MexaHn4ecKor cucTeMbl 1 cnocobbl eé€ BuluncneHunst. KuHetudeckas aHeprusi TBEpaoro tena
B Pa3/IMYHbIX CNy4asx OBuXeHus. MOMeHT nHepuun TBEpOoro Tena.

23. Teopema 06 N3MEHEHWNN KUHETUYECKOI SHEPrM MexaHN4eckoin cnuctemol. PaboTa (anemeHtapHas pabota cuibl,
nonHas pabota cuibl, CyMMa aneMeHTapHbIX paboT cun, cyMma nosnHbix paboT cun). YCno-sus, npu KOTOPbIX
cobnofaeTcst 3aKOH COXpaHeHNs MOMHON MeXaHN4YeCcKol 3HEPrumM CUCTEMbI CO CBSI3S-MU.

ConpoTusneHve matepranos

24. PacTaxeHune-cxartue npsamMonvHenHbIX CTEPXHEN.

25. HanpsixeHuns B MONepeyHbIX CEHEHNSAX CTEPKHSAX NMPY PACTSXEHUN-CXaTm

26. HanpsixxeHns B Ce4eHNSX, HAKNOHEHHbIX K MONEPEYHOMY CEHEHMIO NMPU PaCTSXEHUN-CXaTUN

27. [NpononbHbie 1 nonepeyHblie AedoopMaumm npy pacTaxXeHnun-cxartuun.

28. 3akoH N'yka npu pacTaxeHun-cxartuu.

29. Mogaynb ynpyroctn. KoagpgpuuueHT lNMyaccoHa.

30. OnpepeneHne oceBbIx NepemMeLLeHnin NPy PacTSXEHUN-CXaTuun.

31. OnpeneneHne yonMHEHUs CTEPXHS NPW PacTSaXEHUU-CXaTum.

32. PactsixeHue-cxatue ¢ y4etoM cobCTBEHHOro Beca.
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33. MNonbop ceveHuii ¢ y4eToM COBCTBEHHOIO BECA MPU PACTSXEHUN-CXATUN.

34. NcnbiTaHns matepmranos Ha pacTaxeHue.

35. OCHOBHblE MEXaHMYECKUE XapakTepUCTNK MaTepuana.

36. Pac4ét Ha NpoYHOCTb MPU PacTAXEHUU-CXaTuu.

37. OnpegneneHne gonyckaeMblX HANPSXEHUN.

38. Cratmuyecku Heonpenenumble cuctembl. CTeneHb CTaTUYeCcKo HeonpenenMmMoCTu.

39. MNpuMep pelweHns cTtaTmyeckn HeonpenenuMol cucTemsl, paboTatolein Ha pacTsaXeHne-cxaTue.

40. MpuMep pelweHns cTaTuYeckn HeonpenenmMon cuctemsl, paboTaiower Ha pacTsXXeHUe-cxaTtne ¢ y4eToM HETOYHOCTY
N3roTOBNEHWS.

41. MpuMep pelieHnst CTaTUYECKN HEONPEOENMMO CUCTEMbI, paboTalolLe Ha PaCTSXEHME-CXaTHE C YHETOM N3MEHEHMS
Temneparypsbl.

42. HanpsixXeHHOoe COCTOSHME B TOYKE.

43. Bnabl Hanps>XeHHOro COCTOSHUS

44. nockoe Hanps>XeHHOEe COCTOSHME.

45. 3akoH NapHOCTM KacaTenbHbIX HANPSXEHWUIA.

46. OnpeneneHne HanpsXeHWiA Ha HaKNOHHbIX MNoWaaKax NPy NNOCKOM HanPs>XXeHHOM COCTOSIHUM.
47. OnpegeneHne NoNoXeHWs raeHbIX NNOWAA0K NPY NAOCKOM HanpsiXXeHHOM COCTOSIHUM.

48. OnpegneneHne BENNYMH raBHbIX HANPSXEHWA NPW NIOCKOM HaNpPsSXeHHOM COCTOSIHUN.

49. MpocTpaHCTBEHHOE HANPAXEHHOEe COCTOSIHNE.

50. KoMnoHeHTbl TEH30pa HanPsXXeHUNA.

51. OnpegpeneHve NonoXeHus rnaBHbIX NAOWanoK Npy NPOCTPAHCTBEHHOM HanpPsi>k€HHOM COCTOSIHWM.
52. OnpeneneHvne BENUHYUH rMaBHbIX HANPSXEHUIA NPU NPOCTPAHCTBEHHOM HAaMNPSXEHHOM COCTOSIHUM.

53. Onpe,ueneHl/le Hal'lpﬂ)KeHMI7I Ha NMPOWN3BOJIbHbIX HAKJTOHHbIX Nnowankax no N3BeCTHbIM Hanpsa>XkeHsM Ha rnaBHbIX
naowankax npu npocTpaHCTBEHHOM HAMPAXEeHHOM COCTOAHUN.

54. ledhopMupoBaHHOE COCTOSHUE B TOYKE.

55. 'aBHble nedopmaumu.

56. 3akoH N'yka npy NPOCTPAHCTBEHHOM HaNpPs>XX€HHOM COCTOSIHUM.

57. ameHeHne obbema Mateprana npv aegopmaumm.

58. Y nenbHasa noteHumanbHas sHeprus npy NPOCTPaHCTBEHHOM Hanps>)X€HHOM COCTOSIHWM.
59. BkcTpemanbHble KacaTenbHble HanpsxeHus. [oHaTe o YnucTom casure.

60. AHann3 HaNPSXXEHHOro COCTOSHMSA MPU YACTOM caBure. 3akoH ['yka npu YncTom casure.
61. 3aBncumocTb Mexay moaynamm ynpyroctn E n G ons n3otponHoro marepuana.

62. KpyyeHne. HanpsxeHus n gecopmaumm.

63. Pacyét Ha Npo4HOCTb 1 XECTKOCTb Bana.

CemecTp 4

TeKkyLuin KOHTPOIb

1. TabopaTtopHbie paboTbl

Tembl 22, 23

NabopaTopHas paboTta €1. "OnpeneneHne reOMeTPUHECKNX XapaKTEPUCTUK NIOCKMUX couryp"”.
NabopatopHas paboTa €2. "OnpeneneHne HanpsiXeHWn 1 npornbos Npu N1ocKom narnbe 6ankn".

OnvcaHa akcnepyuMeHTanbHas yctaHoBKa 4Jis OnpefeneHnst HopManbHbIX HANPSXXEHWUI 1 BEPTUKANbHbIX NepeMeLLeHNT
(npornbos) 6anku. MNpu N3MepPeHU HopPManbHbIX HANPSXEHUA UCMONb30BaHbl LATYNKA OMUYECKOTO COMPOTMBIEHNS, A
nporvboB - MHAMKATOPbI HacoBOro Tuna. B 3aknoueHne paboTbl NPOBOAUTCSA CPABHEHNE TEOPETUYECKMX U
3KCNepUMEHTaNbHbIX PE3YNbTaToB.

Na6opatopHas pabota €3. "MonHas NnpoBepka NPo4YHOCTK 6anok Npu NNOckoM nuarnbe".

NabopatopHas paboTa €4. "M3yyeHne Nnockoro n Kocoro narnba 6anku".

MprobpeTeHne HABLIKOB, MO3BONSIOWMX HA NMPAKTUKE pasnvyatb ABa Trna uarmba - Nnockuii u Kkocoi. MpreoasTcs
OCHOBHbIe TeopeTnyeckme nonoxeHus. OnpegeneHne nepemMeLweHnin 3KCneprMeHTaNnbHbIM MyTEM U CPABHEHNE UX C
aHanorM4yHbIMU TEOPETNYECKUMMN BENNHNHAMU.

NabopatopHas paboTa €5. "OnpeneneHne nepeMelleHnii U HanpsiXXeHuii Kprueoro dpyca".

SKCneprMeHTanbHOE ONpeaeneHne NEPEMELLEHNIA N HAMPSXEHW KPUBOro Bpyca B CpaBHEHNUMN C TEOPETUYECKMU
pacuyeTamu.

Na6opatopHas paboTa €6. "OnpeneneHne HopMasnbHbIX HANPSXEHWA NPU BHELLEHTPEHHOM PacTsiXeHuKn".

LaHbl TeopeTnyeckme ceeaeHUs no aaHHon teme. OnucaH nopsiaok NposeaeHns paboTbl. SKCNepuUMeHTasnbHble AaHHbIe
CpaBHMBAKTCS C TEOPETUYECKUMMU.

NabopatopHas pabota €7. "OnpeneneHne HOPMabHbIX HAMPSXEHWUA NPU 0JHOBPEMEHHOM AEACTBUN NPOAOIbHBIX U
nornepeyHbIx cun".

NabopatopHas paboTa €8. "OnpeneneHne KpUTUHECKON CUMbI AN LEHTPaNbHO-CXXATOro CTepXHS".
PaccmatpuBaeTcs cTepXeHb C WapHMPHO-3akpenieHHbIMU KOHLAMI Nog AeACTBMEM NPOAONbHOM CXMMAIOWE CUbl.
dukcupyeTcs Ta Harpyska, npy KOTOpon NPOUCXOANT NOTEPS YCTOMNYMBOCTH.

NabopaTopHas paboTa €9. "PacyeTbl N0 LOMyCKaEMbIM Harpy3kam npu PacTSXeHUN UK CXaTUM 1 NPy KpydeHnn".
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NabopatopHas pabota €10. "PacuyeTtbl N0 OONyckaeMbIM Harpy3kam npu uarnbe".

2. NMncbMmeHHOE gomallHee 3agaHue

Tema 22

PACHET HA MPOYHOCTb U XECTKOCTb MPU NINOCKOM N3rMBE

Ins 3aaaHHbIX pacyeTHbIX cxeM TpedyeTcs:

1. OnpenennTb ONopHbIe pPeakLui.

2. 3anvcatb ypaBHeHNs nornepeyHbIX CU 1 N3rndalowmx MOMEHTOB AJ1s BCEX y4acTKoB Banku.

3. BbluMcnutb 3Ha4eHUS MONEPEYHbIX CUM U N3rMBatOWMX MOMEHTOB B XapakTePHbIX cevyeHusix 6anku. YCTaHoBUTb
OMacHOe CEeYEeHNe M PaCHETHbIE 3HAYEHUS BHYTPEHHUX YCUMMIA.

4. Mopobpatk cTanbHyto Hanky cTaHLAPTHOroO ABYTABPOBOro NPodous No MakcuMasnbHbIM HOPMAaNbHBIM HAMPSIKEHUSM 1
MPOBEpPWTb NMPOYHOCTb Banky Mo MakCUManbHbIM KacaTesbHbIM HaNpsixXxeHusiM. MpoBecTV NOMHY NPOBEPKY NPOYHOCTU
MO rNaBHbIM HAMPSIXXEHWSIM, UCMOMb3Ys 4-t0 TEOPUIO MPOYHOCTM.

5. 3anucatb YHUBepcanbHoe ypaBHeHne pyHKLNN I'IpOFI/I6OB 1 yrnoBs noBopoTa Ons BCex y4acCTkoB 6anku.

6. Bbluncnuntb 3Ha4YEHUs yrnoB NOBOPOTa CeYeHUs 1 NPornbos B6ankm 1 NocTpPouTb X anopbl. OpanHaThl antop
BbIYUCIINTL HE MEHEE YEM B YETBIPEX CEYEHMSIX Ha KaXA0M y4acTke.

7. MpoBepuTtb Hanky Ha XeCTKOCTb Mo MakCUManbHbIM Npornbam KoHconu 1 nponeta. MNpy HeJoCTaTOYHOM XECTKOCTH
nogobpatb HOBOE CeveHme.

8. OhopMNTb PACHETHO-NPOEKTUPOBOYHYHO 3aMUCKY.

PacyeTHble cxeMbl U aniopbl ¢ 0603HAa4YEHNEM YMCIOBLIX Pa3MepoB U OPOMHAT B XapakTepHbIX To4Kax (B TOM Yucne U1
3KCTpeMasibHble 3Ha4YeHUS OPAVHAT) BbINMOMHWTL Ha BKNaapllwax ¢ cobniofeHneM Bcex TpeboBaHnin TeXHUYEeCKoro
yepyeHus.

3. KoHTponbHas pabora

Tema 26

MpoBECTH CTPYKTYPHbIA aHanM3 NioCKOro pbl4axHOro MexaHu3ma (Cxemy Ha 3afaHue nonyyYnTb y npenoaasaTens)

1. OnpenenuTb: Kakne U3 3BEHbEB SIBNSIOTCS KPVBOLWMMOM, WATYHOM, MOMA3YHOM, KYNNCO, KOPOMbICIOM. HanMeHoBaHue
3BEHbEB 3anucaTtb B TaBNULLy OCHOBHbIX PE3YNbTATOB.

2. BbluepTnTb 04HO M3 MONOXEHUI MEXaHN3Ma B BULE CTPYKTYPHOI CXEeMbl, MPU KOTOPOM JOCTATOYHO HArfsAHO BUAHDI
BCE 3BEHbS (He OyOeT HanoXeHns OL4HOro 3BeHa Ha Apyroe). YkasaTb CTPEenKoi HanpaeneHve BpaweHns BXOLHOrO
3BeHa ? KpmBowmna.

3. MpoHymMepoBaTb 3BeHbs apabckuMn Lumdppamy B Nopsiake Ux NpucoeanHenus K kpueowwny (1,2,3 n 1.4.).

4. O603Ha4YNTbL KMHEMaTNYecKkne napbl 3arnaBHbiM1 NATUHCKNUMIN 6yKBaMVI B nocnenosatenbHOCTU NpucoeanHeHns
3BEHbEB.

5. OnpepenuTsb:

- YACNO NOABMXHbIX 3BEHbEB (N);

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

- KONM4ECTBO OAHONOABMXHbLIX (P1) 1 ABYXNOABUXHbIX (P2) KMHEMATUYECKMX Nap;
- cTeneHb noasmxHoctn W mMexaHmama;

- HanM4me NacCUBHbIX CBSI3EN U NNWHNX CTerneHen cBoboabl;

PesynbTaTthl 3aHecTun B Tabnuuy.

6. Pa3butb MeEXaHN3M Ha CTPYKTYPHbIE rpynnbl ACCypa 1 HavarnbHbli MEXaHU3M.

7. BbluepTuTb CTPYKTYpPHbIE rpynnbl ACCypa 1 HadalbHbI MEXaHN3M C MPaBUbHbIM 0B03HAYEHNEM KUHEMATMHECKUX Nap
1 3BEHbEB MEXAHU3Ma, Ha4yMHas ¢ Hambonee yaaneHHom rpynmbl.

8. OnpenennTb Ana kaxaow rpynnel Accypa: knacc, Bufl, CteneHb NoABUXHOCTA U COCTaBUTb CTPYKTYPHYIO coopMyny
MexaHu3ma.

9. OnpepennTb CTeNeHb NOABMXHOCTU Ha4aNbHOrO MEXaHM3Ma 1 COCTaBUTb CTPYKTYPHYO COOPMyNy.
10. CocTaBuTb CTPYKTYPHYIO (DOPMyNy ONS MEXaHN3Ma B LIeSIOM.
11. Onpenenutb Knacc BCEro MexaHn3ma.

Ok3ameH

Bonpochbl k ak3ameHy:

ConpoTusneHve matepranos

. MNepBas Teopns NPOYHOCTK.

. Bropas Teopusi npo4HocTw.

. TpeTbs Teopust NPOYHOCTW.

. YeTBepTas Teopns MpOYHOCTHU.

. M3runb. Mnockuii narumb.

. Ynctbin narmb. Mpumepsbl 4nctoro narnba.

. Onpe,u,eneHme HOPMaJibHbIX Hal'lpﬂ)KeHVIVI npwn NNOCKOM nonepevyHom narube. HyneBaﬂ NNHNA. Pacnpe,ueneHVle
HOPMaJibHbIX Hal'lpﬂ)KeHVIVI MO BbICOTE CE4YeHUns.

8. OnpeneneHne KacaTenbHbIX HAMPSXXEHWIA NPKU NIOCKOM nonepeyHoM narnbe. ®opmyna Xypasckoro.
PacnpeneneHne kacatenbHbIX HANPSXXEHWUIA MO BbICOTE CEYEHNS.

9. PacyéT Ha NpoYHOCTb MpuY NIOCKOM NonepeyHoM narmbe banku.

10. OnpegneneHne nepemeLleHnii Npy NNockom narnbe 6anok.

NO O~ W=
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11. dndpcpepeHumanbHoe ypaBHeHUE U30rHyTol ocu Hanku. dopmynbl yrna nosopoTta v nporuba. MpaHuyHbIEe YCNoBUS.
Pacuyét Ha XE&cTKoCTb.

12. CoyeTaHusi OCHOBHbIX Aedoopmauunii. N3rnb ¢ pactsxxeHnem unm cxatuem.

13. CouyeTaHusi OCHOBHbIX Aedgoopmaunii. N3rnb n kpydeHwe.

14. ConpoTmBneHne ycTanocTtu.

15. MNpPOYHOCTb NPV AMHAMNYECKMX Harpy3Kax.

16. YCTONYMBOCTb CXAaTbIX CTEPXHEN.

Teopus MEXaHN3MOB 1 MaLIWH

17. OcHOBHbIE aTanbl Npouecca NPoekTUpoBaHns. NoHATME O TEXHUYECKON CUCTEME U ee SNEMEHTaX.

18. MawwnHHbIA arperaT 1 ero coctasHble YacTu. Knaccudpukaums mawmH. MexaHnam v ero anemeHTbl.

19. Knaccudpmkaums kmHemaTmyeckux nap.

20. MeTonbl nccnepoBaHust MexaHM3moB. [OHSATME O CTPYKTYPHOM aHannse n CUHTese.

21. CTpykTypHas knaccudpmkaums mexaHnamos no Accypy 1 no AptobonesckoMy. CTPYKTYPHbIA aHanmM3 MexaHmama.
22. MoABWMXHOCTW U CBSI3N B MexaHu3Me. MNMoHsATUE 06 N36bITOYHbIX CBS3SX U MECTHbIX MOABUXHOCTSIX.

23. MeToAbl onpeneneHns reoMeTpo-KMHEMATUHECKNX XapakTepucTnk MexaHmama. Linkn n umknosblie rpadumkm.
24. KuHematuyeckoe uccnenoBaHne TUMNoBbIX MEXAHW3MOB: PblYaXHbIX, 3yOUaThlx, KynaykoBblX, MAHUMYNATOPOB.
25. lnHamunyeckme napamMeTpbl MalWMHbl 1 MexaHuaMa. Mpsamas n obpatHas 3agaqm AuHaMUKK.

26. Cunbl 1 ux knaccudpmkaumsi. Cunel B KN 6e3 yueta TpeHus.

27. CTaTnyeckuin n KNHETOCTaTMYECKUA CUNOBOI pacyeT TUMOBbIX MEXaHU3MOB.

28. 'padhoaHannTMyeCcKnin MeToa NNaHoB Cui.

29. YpaBHeHWS OBUXEHNS AMHAMWNYECKON MOLENN.

30. MapameTpbl AUHAMUYECKOR MOOENW: - NPUBELAEHHbIA CYMMapHbIA MOMEHT MHEPLIMN MEXaHW3Ma, NPUBELEHHbINA
CYMMapHbIA MOMEHT BHELUHUX CWI.

31. MexaHnyeckme xapakTepUCTUKN MaLINH.

32. MeToabl BUOpO3ALLNTLI.

33. IuHamunyeckoe raweHve konebaHuii.

34. KN mexaHn4eckol CMCTeMbl Mpu nocnenosaTenibHOM 1 NapanfiefibHOM COeANHEHNN MEXaHN3MOB.

35. MexaHn3Mbl C BbICWIMMW KUHEMATUYECKMMMW Napammn 1 nx Knaccmunkawms.

36. OcHoBHasi Teopema 3auenneHuns.

37. CnencTeuns OCHOBHOW TeopeMbl 3auenneHms. Nepsoe CneacTeme: CKOPOCTb CKONbXEHUs npodunein B Boicwer KIT.
Bropoe cnencTeme: LEHTP BpalleHWs Beayllero 3BeHa.

38. 3ybyaTble nepemaqy 1 nx knaccugukaums.

39. OBonbBeHTHas 3ybyatas nepenada. OBoONbBEHTA OKPY>XHOCTU U ee NapaMeTpuyeckne ypaBHeHusl. OBONIbBEHTHOE
3auenneHne n ero cBoncTea.

40. Knaccugpukaums 3ybyatbix nepenas.

41. KayecTtBeHHble nokasaTtenu ans 980fbBEHTHON Nepenayn. KoathduumeHT nepekpbITus.

42. Koapoth1uMeEHT yaenbHOro ckomnbXeHns. OnTrManbHbI FeOMeTPUYECKMA CMHTE3 3ybyaTol nepenaqu
43. CnoxHble 3ybyaTble MeEXaHU3MbI.

44. lMnaHeTapHble MexaHn3Mbl.29.Popmyna Bunnuca ong nnaHeTapHbIX MEXaHU3MOB

45. Kunematuka psagHoro 3yb4atoro MexaHuama.

46. KuHematunyeckoe nccnenoBaHne TUNOBbIX NAaHETapHbIX MEXaHW3MOB rpadonyeckm 1 aHanMTUYeckmm MeToaamm.
47. Ycnosusi nogbopa uucen 3ybbes. BoiBog pacyeTHbIX oopMyn 4SS YCNoBUiA COOCHOCTU, COCeACTBa 1 cOopKU.
48.Monbop yncen 3ybbeB Mo METOAY COMHOXUTENEN.

49. Knaccrgoukaums KynaykoBbiX MEXaHN3MOB.

50. OcHOBHble NapameTpbl Kyna4yKoBbIX MEXaHW3MOB.

51. CrHTE3 KyNnaykoBOro MexaHnama. dranbl CMHTE3a.

52.MocTaHoBKa 3a8a4y METPUYECKOr0 CUHTE3a.

53. Anroputm npoekTnpoBaHns KynaykoBoro MexaHvmama no fonycTMMoMy yriy OaBneHusl.

54. KonebaHus B MexaHU3Max.

55. KonebaHus B pblyaxHbIX MEXAHU3MAX.

56. Bunbl MexaHn4eckmx konebaHmii.

57. BubpaunoHHbIil NpoLece 1 ero napameTpsbi.

58. O6bekTbl BUOPOIALLNTEI M MICTOYHUKM BUBpaLmu.

59. MeToabl BUOPO3AWNTBI.

Cemectp 5

TekyLLUA KOHTPONb

1. JlabopaTtopHble paboTbi

Tema 31

1. Onpegnenenne Kl MmexaHnyeckmx nepenay.

2. OCHOBHbIE BMIbl MEXAHU3MOB.

3. Obmep 3ybuatbix Konec.
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4. Hape3aHvie 9BONbBEHTHbIX 3yObeB KONEC METOLOOM OrnbaHms.
5. Kunematnyeckuin pacyet npusoga.

6. MNoOWwnnHUKN KavyeHms.

7. MNoAWnnHUKN CKONbXEHNS.

8. Onpegnenenue Kl yepBsayHbIX peayKTOPOB.

9. Onpegenexne KM L umnmHopuyeckoro penykropa.

10. Onpegnenenne Kl mexaHnyecknx nepenau.

2. KoHTponbHas paborta

Tema 31

BANTAHCPOBKA POTOPA

MeTononyeckoe obecneyeHme: banaHcnpoBouHble ctaHkm TMM1A (B aynmTopun).
CopnepxaHue KOHTPObHO paboThl:

1. lMoscHeHns npenogaeaTens:

- HaMoOMUHAETCS CTYAeHTaM O OMHAMUYECKUX SBEHUSX, MPOMCXOASWMX B MALIVHAX C BPALIAIOLWMMACA POTOPaMK
(ueHTpobexHble cunbl, amcbanaHc, ero NPUYKHLI, konebaHus, pe3oHaHc, ero NoCNeAcTBUs);

- CTYAeHTbl 3HAKOMSITCS C ONCAHUEM YCTPOCTBa 6anaHCPOBOYHOrO CTaHKa U METOAMKON NPOBEAEHUS| LMHAMUYECKOA
6anaHcpoBKY POTOPA;

- NMOSICHSIETCS rpachyeCKn METOL TPEX MYCKOB U cnocob rpachnyeckoro onpeneneHns BENMYMHbI HEYPaBHOBELIEHHOCTM 1
yrna yctaHoBKMW ypaBHOBELVBAIOWWEro rpysa.

2. MNpakTnyeckoe 3anaHue:

1. N306pasnTb knHemaTmyeckyto cxemy ctaHka TMM1A;

2. OnpenennTb aMmnnuTyabl konebaHuii poTopa npu Tpex Myckax;

3. Onpegenntb rpadounyeckn Ag 1 yron yCTaHOBKM YpaBHOBELWMNBAIOWErO rpy3a;

4. Onpenenutb pacyetoM An, Rn v yron Ln (B cny4ae HecoBnaneHns rpadouyeckoro U aHannTUYeckoro pelueHui,
OTbICKaTb M YCTPAHUTb OWKNOKN);

5. MpoBepuTtb kKa4ecTBo HanaHCMPOBKM POTOpaA, ONPeLeNnnB BEIMYNHY OCTaTOYHON HeypaBHoBewWweHHocTU. Caenatb
BblBOObI.

3. KypcoBasi pa6oTta no aucuuniunHe

Tewmbl 31, 32, 33

TemaTtunka KypcOBbIX MPOEKTOB

1) MpoekT nprBoAa NEHTOYHOrO KOHBeEVEpa.

2) MpoekT npuBoaa NoABECHOro KOHBeMepa.

3) MpoekT nprBoaa anekTpuyeckol nebenku.

4) MNpoeKkT NpuBoLa CTPOranbHOro cTaHka

5) MNpoekT npuBoaa TpaHcnopTepa

6) MNpuBoa ¢ ABYXCTynNeHYaTbiM LUIMHAPUYECKMM PELYKTOPOM

7) MprBOA KOHMYECKO- LMANHAPWNYECKUM PELYKTOPOM

8) MNpuBoa C YEPBAYHBIM PEOYKTOPOM

9) MNpwuBoa cTporanbHOro CTaHka

10) MNpuBoa ANCKOBOro nuTaTens

Ok3ameH

Bonpochbl k ak3ameHy:

Jetann mawmH

. Knaccudpukaumsa mawmH. 9tanbl NpoekTMpoBaHnS.

. OcHoBHble TpeboBaHUsl, NpeabaBAsSIeMble K MPOEKTUPYEMbIM MaLWNHAM.
. OCHOBHble KpnTepun paboTocnocobHOCTY MaLUMH.

. MawuHocTpoutenbHble Matepuanbl. O6nacTe NPUMEHEHWUS Pa3NIMYHBIX MATEPUaos.
. TexHonornyeckne TpeboBaHms K AeTansiM MallvH.

. MoHsATUE yHUbUKauum n ctaHoapTn3aunm.

. HapexHocTb MalwmvH 1 kputepun ee oueHku.8. MNopsiaok pacyeta netaneli Ha NPoYHOCTb. Boibop fonyckaembix
HanpsXeHui.

9. KoHCTpyKUMK 1 pacyeT 3aknenoyHbIX COeaNHEHWIA.

10. Buabl cBapku. Tunbl CBAPOYHbIX COEANHEHNIA.

11. PacyeT CTbIKOBbIX 1 HAXNECTO4YHbIX LWBOB.

12. OcHOBHbIe TUMbl Pe3bb 1 0651aCTb MX NPUMEHEHNS.

13. PacyeT pe3bbbl Ha MPoYHOCTb. OnpeaeneHne BeICOThI ranku.

14. PacyeT 60NnTOB.

15. lnoHo4HbIe coeanHeHns. KOHCTPYKLMKM WNOHOK 1 UX pacyeT.

16. KoHCTpyKUMS 1 pacyeT 3ybyaTbix (WAMLEBbLIX) COEANHEHNIA.

17. CoenvnHeHune ¢ HaTaroM. Pacyet npoyYHOCTY COeANHEHNS NPV AEACTBAM OCEBOI CUIbI U KPYTSLLEro
MOMEHTa.
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18. Obwas xapakTepucTuka 1 Knaccugomkaums MexaHM4ecknx nepenas.

19. YCTPOMCTBO 1 pacyeT peMeHHON nepegayn. Tunbl peMHEiA.

20. YCTpOWCTBO 1 pacyeT LenHon nepenayw.

21. Obwas xapakTepucTika 3ybyaTbix nepenav.

22. Matepuanbl u TepMoobpaboTka 3ybuyaTtbix konec. BnnsHne TBepaocTy 3ybbeB Ha pa3mepbl 3ybyaTbix Konec.
23. OnpenenexHve fonyckaeMblx HANPSXeHWA 1 narnba npu pacyete 3ybyaTbix KOnec.

24. Mopsapok pacyeta npsiMmo3yboii nepenayn.

25. Mopspok pacyeTa koco3yboli nepenaqu.

26. YCTPOWCTBO U OCHOBHbIE XapakTepPUCTUKM YePBSAYHbIX Nepenay.

27. lNopsapnok pacyeta YepBaYHbIX Nepeaau.

28. YCTPOWCTBO Banos 1 OCeW 1 UX HasHavyeHne. PacyeTHble CXeMbl.

29. MNopspok pacyeTa BanoB 1 oceit. Beibop oomnyckaeMbix HANPsIXXEHWIA.

30. Pacuet BanoB Ha COBMeCTHOE LeiicTBue aedoopmaunii uarnba n Kpy4yeHus.

31. Pacuet BanoB Ha CTaTUYECKYIO 1 YCTANOCTHYIO MPOYHOCTb. PacyeT Ha xecTkocTb. KOHCTpynpoBaHme Bana.
32. OcobeHHOCTN pacyeTa ocei Ha NPOYHOCTb.

33. Knaccudpukauus onop onas BanoB u oceil. CpaBHUTENbHAS OLEHKA NOOWUNHUKOB CKONbXEHUS N KA4YEHNS.
34. KOHCTpYKUMW MOALMMHUKOB CKOMBbXEHUS U NX pacyerT.

35. PacuyeT noaWwnnHMKOB CKONbXEHUS!, paboTalowmx B YCNOBMSIX MOMY>XMAOKOCTHOTO TpeHns.35. KoHCTpyKumm
NOAWMNHUKOB KAYeHUs N NX pacyer.

36. PacnpeneneHue Harpy3ku mexay Tenamm kadeHms. CmasbiBaHue. [locanku konew noAWnMHUKOB Ha
Ban 1 B kopnyc. Cxembl yCTaHOBKM.

37. MoAwmnnHmkn KaveHns. kBMBaNeHTHas Harpyska. loadop no AMHaAMMYECKOR Fpy30M04bEMHOCTH.
38. MoawunnHmkn kaveHns. BeposiTHOCTb 6e30Tka3HoM paboTbl Mpu pacyeTax Ha 3a4aHHblii pecypc.

39. Monbop NOAWNMHUKOB KAYEHWs MO CTATUYECKOMA rPy30M0AbEMHOCTH.

40. HasHaueHve n knaccudpukaumns mydr.

41. Bolbop Tna Myt Ans1 BbICTPOXOAHBIX Y TUXOXOLHbLIX BaSIOB.

42. KOHCTPYKLMM KOMNEHCUPYIOWNX MydDT.

43.Pe3bb0Bble coeanHeHmns. Knaccugpmkaums, OCTOMHCTBA, HeA0CTaTKu, MaTepuanbl BUHTOB, raex,
warb. OCHOBHble TWMbl KpeneXHbIx pe3bb. PacnpeneneHne 0CeBoi Cuibl N0 BUTKAM pe3bbbl raiku.
MoMeHTbI B pe3bb0BbIX COeANHEHUSIX 1 UX cTonopeHme. Mocankn pe3bboBbix coeanHeHuin. 44. Pacyet 6oNTOBbIX
COeANHEHWI, HarpyXXeHHbIX: TONIbKO OCEBOW CUMOWN; OCEBOW CUNOIN N KPYTALLMM

MOMEHTOM; nornepeyYHor Harpy3kon.

45. lUnoHo4Hble coennHeHus. Tunbl wrnoHok. Moabop WnoHoK. PacyeT HanpsiXXeHHbIX WNOHOYHbIX
coenvHeHni. Nocaaku WNOHOYHbIX COeANHEHWIA.

46. Wnuuesble coennHeHus. ObnacTb NPMMEHEHNS, BULbI WANLEB U CNOCOObI NX LLEHTPUPOBAHWSI.
Pacuyet Ha npoyHoCTb. Mocanku WANLEBbLIX COEANHEHWIA.

47. 3aknenoyHble coeauHeHns. MNpenmyllectsa, He[oCTaTKK, TUNbI 3aknenok. Marepuansl. Pacuet
3aKnenoyHbIX COeaUHEHNIA.

48. CapHble coeamHeHus. [JocTOMHCTBA, HeOQOCTaTKM, KnaccmdunkaLlms Buaos cBapok. PacyeTt cBapHbIx
LIBOB.

49. CoegvHeHns nankomn, cknemsaHmeM. J1ocTonHcTBa, HepocTatku. Pacyer.

50. CoeanHeHus Wt TOBLIE N C HaTarom. HasHaveHwne. Pacyer.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNNn)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpOBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT HannbHo-peiTUHroBas cucteMa oLeHKM 3HaHuii obydatowmxcs. CyMMapHo no agucumnivHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ns 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

[ing ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopoLwo".

56-70 6annos - "yOooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaAHNA 3HAHUIA, YMEHUIA, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yLuX atanbl OPMUPOBAHNSA KOMMETEHLLUMIA 6annos
CemecTp 2
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
TeKkyL i KOHTPOb
MucbmeHHoe  |OB6yvarowmecs NoayyaoT 3aaHne No OCBELLEHMIO ONPeaenEéHHbIX TEOPETUYECKNX
JomallHee BOMPOCOB MK peleHno 3aaad. Pabota BeINONHAETCS NMCbMEHHO AoMa Y 1 20
3afaHue cnaércs npenogasatento. OLueHMBaOTCS BNageHWe Mateprasnom no Teme
paboTbl, aHANNTUYECKME CNOCOOHOCTU, BNafileHNe MeTOAAMMN, YMEHNS N HaBbIKY,
HeobxoauMble ANs BbINOMHEHWS 3a0aHNIA.
KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHoi paboTbl. Obyvatowmecs
pabota nonyyaroT 3aLaHus Ans NpoBEPKU YCBOEHUS NPoaeHHOro Mateprana. Pabota 2 30
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne maTepranom no TeMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHwe
MEeTO4aMM, YMEHUS N HABbIKW, HEOBXOOMMbIE AJ1S1 BbINONHEHUS 3a0aHUNA.
3auer 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMS OUCLMMIIMHDI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHns) n Bpems Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOIA
gopme. OLeHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHble 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse
NPOBNEeMHbIX CUTYyaLMiA N pPeleHnn NPaKTUHeCKMX 3aaaHuii.
Cemectp 3
TekyLLUA KOHTPONb
MucbMeHHoe  [O6yyarolwmecs nonyyaoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 1 10
3afaHue coaércs npenogasatento. OLueHMBaKOTCS BlageHWe Mateprasnom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW, 2 15
HeobxoLMMble Ansi BbIMOMHEHWS 3a4aHWA.
KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoi paboTbl. Obyyatowmecs
pabota nonyyaroT 3afaHns Onsi NpoBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. Pabota 3 15
BbINO/HAETCSA B MMCbMEHHOM Buae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYECKMe CnocobHOCTHW, BnaaeHme
MeToaMu, yMEeHMsl N HaBblKW, HeOBX0aUMble AN BbINOMHEHWS 3aAaHNIA.
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0ByyatoLmecs
pabothi NPOBOLSAT y4ebHbIE SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 4 10
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHonoruni. OLueHMBaKOTCS 3HaHNe MaTepuana u
YMEHUE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.
OK3aMeH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMCLIMMAUHBI. DK3aMeH 50
MPOBOAMTCS B YCTHOM MM NMCbMEHHOW chopme no buneTtam, B KOTOPbIX
conepxarcsl Bonpochl (3afaHunsl) no Bcem Temam kypca. Obydyatowemycs fnaértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MateprasnoM, ero CUCTEMHOE
OCBOEHME, CMNOCOBHOCTb NPUMEHSIT HY>XHblE 3HAHWS, HABbIKW 1 YMEHUS NPpW
aHanuae NpPobneMHbIX CUTYaLMA N peLIeHU NPaKTUYECKNX 3aLaHuiA.
CemecTp 4
TekyLLUA KOHTPONb
Na6opatopHble |B ayantopum, ocHawéHHON COOTBETCTBYOWMM 06opynoBaHMeM, obyyatowmecs
paboTbl MPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B MPUMEHEHNM 1 10
NPaKkTUKO-OPUEHTMPOBAHHbBIX TexHoNoruni. OLEeHMBaIOTCA 3HaHNe mMaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKe, YMEHWNS 1 HaBbIKK MO paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.
MucbmeHHoe  |OByyarowmecs nonyyatoT 3ajaHne No OCBELEHMI0 oOnpeaenéHHbIX TEoPETUYECKNX
JomallHee BOMPOCOB MW pelweHnio 3aaay. PaboTta BeInonHAETCS NMMCbMEHHO AoMa Y 2 20
3afaHue cnaétcs npenogasatento. OLeHMBAOTCS BNaAeHWe MateprasnoMm no Teme
paboTbl, aHANNTUYECKME CNOCOBHOCTU, BNafeHNe MeToAaMm, YMEHNS N HaBbIKW,
HeobxoauMble 4N1s BbINOAHEHWS! 3aAaHNIA.
KoHTponbHas |KoHTponbHas pabota npoBOAMTCS B Yackl ayanTopHoi pabotel. Obyyarowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 3 20
BbINOMHAETCA B MMCbMEHHOM BuAae 1 coaérca npenogasarento. OueHnsaloTcs
BnafeHne Matepuanom no teme paboTbl, aHANUTUYECKME CNOCOBHOCTY, BNnaaeHme
MEeToaMu, YMEHMS 1N HABbIKW, HEOOXOAUMbIE NS BbINOMHEHNS 3a0aHNIA.
PerncTpaumoHHbiit Homep 10289362819 OBAEKTPOHHEH
Il YHUBEPCHTET
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

CemecTp 5
TeKyL i KOHTPONb

Na6opatopHsble [B ayanTopuu, ocHaIWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 20
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornit. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NPaKkTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWEM NpeaMeTHON obnacTu.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yachkl ayantopHoit pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEpPKU YCBOEHUS MpoiaeHHoro Mmatepuana. Pabota 2 10
BbINOSIHAETCS B MUCbMEHHOM Buae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEHMs U HaBbIKW, HeOOX0OUMbIE A5 BbINOMHEHWS! 3a0aHWIA.

KypcoBsas KypcoByto paboTy no avcumnimHe obydaiowmecst nuiyT camoCcToSTEeNbHO A0Ma.
pa6oTa no Tembl 1 TpeboBaHus K paboTe hopMynupyeT npenogasatenb. BoinonHeHHas 3 20
aucuunnvHe  [pabota caaéTcs npenogasarenio B copolwopoBaHHOM Buae. B pabote
npeanaraeTcs COBCTBEHHOE pPeLeHe onpenenéHHOi TEoPeTUYECKOon Nnn
npakTuyeckomn npobnembl. OueHMBaoTCS NpopaboTka UCTOYHIUKOB, NPUMEHeHNe
“ccnenoBaTtenbCckx MeTo40B, NpoBeAeHNe OTAENbHbIX CTaauin MCCneaoBaHus,
dbopMynrpoBKa BbIBO4OB, cobnioaeHe TpeboBaHuii K CTPYKTYpe 1 0cpOpMNIEHNIO
paboTbl, CBOEBPEMEHHOCTb BbIMONHEHNS.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl BOonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoBky. OLeHBaeTCs BNaaeHne MateprasnoM, ero CUCTEMHOE
OCBO€EHUe, CcnocobHOCTb NPUMEHATb HYXHble 3HAHUA, HABbIKN U YMEHUA NpKn
aHanu3se NpobneMHbIX CUTyaunin 1 PeeHNN NPaKTUYECKNX 3aAaHniA.

7. MNepeyeHb OCHOBHOW U [ONONMHUTENBHON Y4eOHOW nuTepaTypbl, HEO6XOAUMOW Al OCBOEHUS OUCLUMNIUHDI
(mopyns)

7.1 OcHoBHast nuTeparypa:

1. SA6noHckmin A.A. Kypc Teopetudeckoi mexaHuku: Ctatuka. KuHematuka. JuHamuka [TekcT] : y4ebHWK ans cTyn. By30B
no TexH. cred. - 16-e uag, ctep. - M. : KHoPyc, 2011. - 608 c. - Bubnuorp.: c. 597 - ISBN 978-5-406-01977-1. (220 ak3.)

2. Mewepckuii V.B. 3ama4m no TeopeTmyeckoin MexaHuke [OnekTpoHHbIn pecypc] : yuebHoe nocobue / U.B. Meluepckuii
; nog pen. B.A. ManbmoBa, O.P. MepkuHa. - 9nekTpoH. naH. - CaHkT-MNeTtepbypr : JlaHb, 2019. - 448 c. - Pexum
noctyna: https://e.lanbook.com/book/115729

3. AxmeT3siHoB M. X. ConpoTtumeneHne matepmanos [TekcT] : y4ebHuk anst 6akanaspos / M. X. AxmeT3siHoB, . B.
Nazapes. - 2-e u3a., nepepab. n gon. - Mockga : FOpaiit, 2013. - 300 c. : un. - (bakanaep. basoseblii kypc.). - Mpwun.: c.
296-299. - Pek. YMO. - B nep. - ISBN 978-5-9916-2566-1. (70 2k3.)

4. MatBees 0. A. Teopus MexaHN3MOB 1 MaWWH [SNEKTPOHHbIN pecypc]: yuebHoe nocobue / tO. A. Martsees, /1. B.
MatBeeesa. - Mocksa : Anbgha-M: MH®PA-M, 2009. - 320 c. - ISBN 978-5-98281-150-9. - Pexum poctyna:
http://znanium.com/catalog.php?bookinfo=151094

5. YepHunesckuii [.B. Oetann MawmH 1 OCHOBbI KOHCTPYMPOBaHWS [ONekTPoHHbIN pecypc] : yuebHuk / 1.B.
YepHnneBCKuiA. - DNeKTPOH. AaH. - Mocksa : MawmnHocTpoeHue, 2012. - 672 c. - ISBN 978-5-94275-617-8. - Pexum
noctyna: https://e.lanbook.com/book/5806

7.2. OononHutenbHaa nuteparypa:

1. CO0pHUK 3a8aHuiA ons KypcoBbix paboT no TeopeTnyeckon MexaHmke [TekcT] : yuebHoe nocobue ans BTy3o8 / A. A.
S6noHckuii [u ap.] ; non pen. A. A. Si6noHckuir. - 17-e naa., ctep. - Mockea : KHOPYC, 2010. - 392 c. : un., cxeMmol. -
Bubnuorp.: c. 382-383. - MNpnucp MO CCCP. - B nep. - ISBN 978-5-390-00611-5. (397 ak3.)

2. Kpusowarnko C. H. ConpoTtueneHne matepunanos [TekcT] : nekuum, CeMMHapbl,pacyeTHo-rpadouyeckne paboTol :
y4ebHuk onsa 6akanaspos / C. H. Kpusowanko ; Poc. yH-T Jpyx6bl Haponos. - Mocksa : Opaiit, 2013. - 413 ¢. : vn. -
(BakanaBp. Ba3zoseblii kypc). - Bubnuorp.: c. 412. - Fpug MO. - B nep. - ISBN 978-5-9916-2122-9. (20 a3k3.)
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3. Tumocpees I'. A. Teopust MexaHU3MOB 1 MaluH [TekcT] : yuebHoe nocobue nns 6akanaspos /. A. Tumodpees ; Mock.
roc. TexH. yH-T um. H. 3. baymaHa. - 2-e n3g., nepepab. u gon. - Mocksa : KOpaiit, 2013. - 351 ¢. : nn. - (bakanasp :

6a30BbIli KypC). -

Bubnwmorp.: c. 10. - Pek. YMO. - B nep. - ISBN 978-5-9916-2484-8. (40 ak3.)

4. Angpees B. N. Jetann mawnH 1 0CHOBbI KOHCTPYyMpoBaHWs. KypcoBoe NpoekTupoBaHue [SnekTpoHHbI pecypc] / B.
WN. Anppees, W. B. MNasnosa. - CaxkT-MNeTepbypr: laHb, 2013. - ISBN 978-5-8114-1462-8. - Pexum foctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=12953

5. Pacuyet 1 npoeKkTnpoBaHmne nepegady ¢ NCrnosib3oBaHNEM CUCTEM aBTOMATU3NPOBAHHOIO NPOEKTUPOBAHUA yqe6Hoe

nocobue / cocrT.:

W.M. Tanunoea, P.H. Taameesa, N.1. MNanumsHoB. - HabepexHble YenHbl: nag-so HYMN KoY, 2017. -

104 c.- Pexum goctyna:
https://dspace.kpfu.ru/xmlui/viewer?file=115943;Uch.posobie_ DMiIOK_s_SAPR.pdf&sequence=1&isAllowed=y

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", Heo6X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIMHBI (MOaYIIs)

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

OBC WMapatensctsa JlaHb - http://e.lanbook.com/

ObC KoHcynbTaHT cTyneHTa - www.studentlibrary.ru

9BC YHusepcuTeTckas bubnuoteka online - http://biblioclub.ru

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNS)

Bug pa6ot

Metoaunyeckue peKoMeHaauun

nekuummn

CuncteMatnanpoBaHHbIe 3HaHUS NO M3y4aeMon AUCLUMNANHE 3aKNaabiBalTCS Ha NEKLMOHHbIX
3aHATMSX, MOCELLEHME KOTOPbIX yHawmMucs oba3atensHo. B xone nekuum oHW BHUMATENbHO cneasT
3a X00M M3NOXEHUs MaTepuana nekTopa, akkyparHo BegyT KOHCNeKT. KOHCnekTupoBaHne nekumm -
04Ha 13 HOPM aKTUBHOW CaMOCTOSTENbLHOM paboThl, Tpebytolas HaBbIKOB 1 YMEHUIA KPaTKO,
nocnenoBaTeNibHo U NIOrM4HO POPMUPOBATL MONOXEHNS TEM. HESCHbIE MOMEHTbI BLISCHSAIOTCS B
KOHLe 3aHSATUS B OTBEAEHHOE Ha BONPOCH! Bpems. PekoMeHayeTcs B KpaTyariume Cpoku nocne ee
npocnywrneaHnsa npopaboTtate Matepman, a KOHCMEKT AONOMHUTL U OTKOPPEKTMPOBATD.
Mocnenytowas pabota HaL TEKCTOM NIEKLMM BOCMPOM3BOAUT B NAMSATV €€ COepXaHue, No3BONseT
OOMONHUTL 3anuch, BbIOENNTb rMaBHOE, TBOPYECKU 3aKpenuTb martepuan B namaTu.

npakTnyeckme
3aHATUA

MocelweHre n paboTa CTyAeHTa Ha NPaKTUYECKOM 3aHATM MO3BONSET B NPOLIECCE PELEHNS
npakTUYeckmx 3aay U KONNEKTUBHOMO 0OCYXAEHNS PE3yNbTATOB UX PeLeHns rnybxe yCBOuUTb
TeopeTnyeckne NonoXeHns, chopMmnpoBaTb OTAENbHbIE NPAKTUYECKNE YMEHNS N HABBIKU, HAYYUTHCS
npaBunbHO 06OCHOBbLIBaTb METOLMUKY BbIMOMHEHNS PACYETOB, YETKO M MOCNENOBATENBHO NPOBOAUTD
pacyeTbl, POPMYyNMPOBaTb BbIBOLbI 1 NpennoxeHus. PaboTa Ha NpakTMYeCcKoM 3aHATUK naet
BO3MOXHOCTb CTYAEHTY BCECTOPOHHE N3Y4YnTb AUCLIMNANHY U NOATOTOBUTLCS ONS CAMOCTOATENbHOM
paboTbl. B npouecce BbINONHEHMS ayANTOPHbBIX NPakTUYeckux paboT cTyneHT NoaTeepXaaeT
NOMyYEHHbIE 3HAHNS, YMEHWNS N HABbIKUW, KOTOPbIE (DOPMUPYIOT COOTBETCTBYIOLWME KOMMETEHLIUN.

nabopartopHble
paboTbl

JlTabopatopHble 3aHATMS 3aBepLialoT n3yvyeHne Hambonee BaXHbIx TeM y4ebHoin ancumnnmHbl. OHK
cnyxat Onsl 3aKpenneHns U3y4eHHoro Matepuana, pasBuTust yMEHWA 1 HABbIKOB MOArOTOBKU
[0KNanoB, coobLeHnin, MpruobpeTeHns onbiTa YCTHbIX MYBANYHBIX BICTYNNEHWIA, BEAEHUS AUCKYCCUM,
aprymMmeHTaumm 1 3almThbl BblABUraeMblX NOMOXEHWIA, a TakXe 4N KOHTPONS npenonasaTenem
CTeneHn NoAroTOBNEHHOCTM CTYAEHTOB MO U3y4yaeMoii AUCLUMINHE.

camocTos-
TenbHas
paboTa

CamocTosiTenbHas paboTa cTyaeHTa npennonaraet paboTy ¢ Hay4Hol 1 yuebHon nutepatypoi,
yMEHWe co3aaBaTtb TEKCTbl. YPOBEHDb U rNybUHA YCBOEHUS AUCLMUNAUHBI 3aBUCAT OT aKTUBHOM 1
cvcTeMaTnieckor paboTbl Ha NEKLMSX, 3YHEHNSI PEKOMEHLOBAHHO NUTEPATYPbI, BbINONHEHUS
KOHTPONbHbIX MUCbMEHHbIX 3a8aHuWii. B cnyvae 3aTpynHeHW, BOSHUKAOWMIX NPU N3y4eHnn y4ebHoii
LUCUMNWHBI, CTYAEHTaM credyeT obpalatbes 3a KOHCYNbTaumel K npenofasarento, peanmays
Pa3nnYHble KOMMYHUKALMOHHBIE BO3MOXHOCTU: O4HbIE KOHCYNbTaLMUW (HENOCPEACTBEHHO B
YH/MBEPCUTETE B Yachkl Npréma npenonaeatens, 3a04HbIE KOHCYNbTaUMK (NOCPELCTBOM 3NEKTPOHHOA
noyThl).

KOHTpONbHaA
pabota

I'Ipm BbIMONMTHEHUN KOHTpOJ'IbHOI7I pa6OTbI HeobX0AMMO BCMOMHMUTL X04 peweHnsa aHanornyHbix 3agay
Ha NPakKTNYeCKnx 3aHATUAX. 3HaKOMCTBO C OCHOBHOW U OOMNONHUTENbHOW nMTepaTypon, BKNOYas
CnpaBoYHble N30aHn4, BaDY6e)KHbIe WCTOYHWUKN, KOHCMEKT OCHOBHbIX MONTOXEHWUIA, TEPMUHOB,
CBeLlEHWNIA, Tpe6y+ou.w|x 018 3anoMUHaHNS 1 SBNSAIOWMXCSA OCHOBOMONAarawmmMmy B 3TON TEME.
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Bup pabot MeTtoaunyeckue pekomeHaauum

NMACbMEHHOE I'Ipm BbIMNOIHEHUW MUCbMEHHbIX AOMALIHUX 3a0aHuii HeobXxoAUMO cHaYana npo4YnTaTtb OCHOBHbIE
JomallHee NMOHATUA N NOAXOoObl MO TEMe 3aaaHnA. I'Ipm BbIMONTHEHUWN YyNPaXXHEeHNA NN 3a0a4m Hy>KHO CHavana

3anaHue MNOHATb, 4TO Tpe6yeT09 B 3aja4e, kakon TeopeTMHeCKMIZ Matepunan Hy>XHO NCNO/Ib30BaTb, HAMETUTb
nnaH peweHnd 3anadn, a 3aTteM nNpucTynnTb K pacdeTtam n caenatb Ka4eCTBEHHbIN BbIBOL.

3ayet Mpn NoAroToBKe K 3a4eTy HEOBXOAMMO ONMPATLCS Ha NEKLUW, a TAKXKE HA 3HAHWSA U YMEHUS,
MONYYEHHbIE Ha NPaKTUYECKMX N NaBopaTOPHbIX 3aHATUSX B TeHeHNe ceMecTpa. Kaxaplii 3a4eTHbIN
6uneT cooepXunT 4Ba TEOPETUYECKMX BOoMpoca 1 3aaady. CTyoeHT, NoKa3asWwnii BbICOKWA YPOBEHD
BNaLEHUs 3HAHUAMU, YMEHUSIMU 1 HABbIKAMW MO NPEASIOKEHHOMY BOMPOCY, CHATAETCS YCMELHO
0CBOUBLLMM y4ebHBI Kypc. B cnyyae 60MblOro KonnyecTsa 3aTpyaHEHW NpY packpbiTMK Bonpoca
CTyLEeHTy NpefnaraeTcs NoBTOPHAs NMOArOTOBKA U Nepe3aqyéT.

3K3aMeH 3aBepLua|ouw|M 3TanoM U3y4yeHmsa gUCUUNnInHbl ABNAETCA NPOMeXyTo4yHad atTtectaund B suage
NMACbMEHHOIo (yCTHOFO) 9K3aMeHa no 6I/IJ'IeTaM, B KOTOPbIX coAepXaTcd BONPOChI (Ba,ﬂ,aHI/IFl) no BCemM
TeMaM Kypca. I'Ipm 3TOM CTYOEHT OO0/1XKEH NokKa3aTb BCE T€ 3HAHNA, YMEHUA N HABbIKN, KOTOPbIE OH
rlpv|06per| B npouecce TeKyu.l,e|7| p8.60TbI No N3y4eHN0 AUCUNNNINHbIL. JducumnnuHa cumntaetcs
OCBOEHHOM CTyOEeHTOM, eC/i OH B NMOJIHOM obbeme cdoopMupoBan yctaHOBNEHHbIE KOMNETEHLUUN 1
CrnocobeH BbINONHATb yKa3aHHble B LaHHOW nporpamme OCHOBHblE B ObI I'IpOCpGCCI/IOH&J'leOVI
nestenbHocTn. OCBOEHUE AMCLUUMIMHBI OONIXHO NO3BONUTb CTYOEHTY OCYLWeEeCTBNATb KakK
aHalIMTU4YeCKylo, Tak N Hay4YHO-UCCNnenoBaTe/libCKyto OedATeNbHOCTb, YTO npegnonaraet FJ'IY6OKOG
3HaHWE Teopunn N NPakTKn OaHHOro Kypca.

KypcoBasi | Kypcosyto paboTy no amcumnnmHe obyyarowmecs nuwyT caMmocTosaTenbHO gomMa. Tembl 1 TpeboBaHms K

pabota no | pabote hopmynmpyeT npenoaasatenb. BoinonHeHHas paboTa coaétcs npenogasatento B
avcuunnvHe | cbpowopoBaHHoM Buae. B paboTte npennaraertcsi cCOGCTBEHHOE peleHne onpenenéHHoM
TEOPETUYECKOW UNK NPaKTUYECKOH Npobnembl. OLeHUBaOTCS NpopaboTka MCTOYHUKOB, NPUMEHEHNE
nccnenosatenbCknx MeTo4oB, MPoBeAeHNE OTAENbHbIX CTaAni uccnenosaHns, oopMynmpoeka
BbIBOLIOB, COONtoAeHNe TpeboBaHMA K CTPYKTYPeE U 0popMiieHnio paboTbl, CBOEBPEMEHHOCTb
BbiNoNHeHNs. Kaxnoe 3agaHne COCTOUT U3 pacyHeTHOW 1 rpadomyeckon yacten. PacyetHas yactb
odhopMnsieTCs B BULAE PACHETHO-MOSICHUTENBbHON 3anuckm, KOTopas CoOaepXuT cneayolwme pasgens:
1. ConepxaHve. 2. BeegeHue. 3. VicxogHble pacyeTHble aaHHble. 4. CTpyKTypHas pacHeTHas cxema.
5. OcHOoBHbIE TEOpPETMYECKME pacyeThl. 6. 3aknoyeHue. 7. CMcoK MCNONb30BaHHbLIX NCTOYHMKOB. Bo
BBELEHWM LOMXHbI BbITb KPATKO CPOPMYNMPOBaHbI LiENb BbINOMHAEMON PaboThl U OCHOBHbIE
NPeanochbIKN ee BbiNonHeHWs. B 0CHOBHbIX pasaenax nsnaraetcs nopsagok pacyera Kaxaoro
3a4aHus: 3anMcbiBAOTCA PaCcYeTHLIE (POPMYJbl B BYKBEHHOM BbIPAXEHUN C PACLIMEPOBKOMA KaXA40ro
6YKBEHHOrO MHAEKCA; 3aTEM B (POPMY/Y NOACTABASOTCS YACNEHHbIE 3HAYEHUS MAPAMETPOB, U
3anncblBaeTCs pesynbTaTt BbIMMCIEHUA C yKasaHneM pasmepHocTu. B pasgensl BkaoyaoTcs
HeobxoAMMble MOSICHEHVS U 0BOCHOBAHMS, CChINKW HA NMTEPATYPHbIE UCTOYHVKM, UCMOMNb3YEMbIE NPK
BbIBOpe chopMyn U TabnMyHbIX KOIPMPULNEHTOB, NAOTCS BbIBOALI M PEKOMEHAALMM MO UTOram
pacyeToB. ['pachmnyeckas 4acTb 3a4aHns MOXeT ObiTb BbINOMHEHA HA NMcTax coopmaTa Al B
onTMManbHOM MacwTtabe, B CTPOroM cooTBeTCTBUM ¢ npaeunamm ECKJI. PekoMeHayeTcs BbINONHEHNE
OTHeNbHbIX 3NEMEHTOB rpacpmM4eckoi YacTn NPoeKTa Ha KOMMNbIOTEPe C NCMONb30BaHNEM
COOTBETCTBYIOWMX NPUKNALHbIX MPOrPamM.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX NMPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHne gucumnnmHbl "MexaHuka v getany mawnH" npeanonaraeT UCMnonb30BaHne Cneaytowero NporpaMMHoOro
obecrneyeHunst 1 MHEPOPMALIMOHHO-CMPABOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-meToamyeckas nutepatypa ons AaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B ANEKTPOHHO-6MBNNOTEYHOR cncTeme
"ZNANIUM.COM", pocTyn k KoTopoi npenoctasneH obyyatowmmes. SBC "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEeWLWMX POCCUACKMNX YH4EHBIX, PYKOBOAUTENERN rocynapCTBEHHbIX OPraHoBs, npenoaasaTenei Beylmx By30B CTpaHbl,
BbICOKOKBaNMULMPOBAHHbIX CMELManMcToB B pasnnyHbix cgpepax busHeca. ®oHa 61bnmotekn cpopMUpPOBaH C y4eTOM
BCEX U3MEHEHNI 0bpa3oBaTenbHbIx CTAaHAAPTOB W BKOYaEeT yuebHMKN, yuebHble nocobus, yuebHo-MeToANYECKME
KOMMneKChbl, MOHOrpadouun, astTopedeparbl, guccepTauunm, SHUMKIoNeaMmn, CnoBapu U CrpaBoYHNKN,
3aKoHOAaTeNbHO-HOPMAaTMBHbIE AOKYMEHThI, CrieunanbHble Nnepnuoanyeckme n3aaHns n N3faHus, Bbinyckaemble
nspnatenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUAM doenepanbHbiX
rocynapcTBeHHbIx obpa3oBaTenbHbix CTaHAAPTOB Bbiclero obpasosaHus (PrOC BO) HOBOro NokoneHus.
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YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPOW NnpenocTasneH obyyatowmmes. I6C NapatenscTea "MaHb" BkntoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTea "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 T'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 HayYHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVManbHOMY KONMYECTBY NMPOUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX 1 CMEXHbIX MPaB.

YyebHo-MeToamn4eckas nutepatypa aasi aHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNMOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", LOCTyn K KOTOPO npenocTasneH obyyatowmmesi. MHoronpodunbHbIn obpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBSieTCs 3aNEeKTPOHHOM 6ubnmoTteyHol cuctemoli (9BC), npenocTaBnsitoweid 4ocTyn
yepes ceTb VIHTEepHeT K y4ebHo nntepatype 1 OOMONHWUTENIbHBIM MaTtepuanam, NpuobpeTeHHbIM Ha OCHOBAHWUM NMPSMbIX
[IOroBOPOB ¢ npasoobnagatensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeiepabHbIX FOCYAaPCTBEHHbIX
obpaszoBaTe/bHbIX CTaHLaPTOB BbiClero 06pasoBaHns K KOMMNEKTOBaHNIO BUBNNOTEK, B TOM YUCTIE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA DOHLOB OCHOBHOW M OONONHUTENBbHOW NNTEpPaTypbI.

11. OnncaHue matepuanbHO-TeEXHUYeckon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNnbHOro
npouecca no gucuunianHe (Moaynto)

OcBoeHve gucunnanHbl "MexaHuka v getanu MawnH" npegnonaraeTt UCnonb3oBaHne cnenyowero
MaTtepuanbHO-TEXHNYECKOro 0BecneyeHns:

MynbTuMeguiiHas ayautopus, BMeCTUMoCTbio Gonee 60 Yenosek. MynbTumMenninHas ayamTopusi COCTOMT U3
WHTErPUPOBAaHHbIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNPaBneHUsl, OCHaLEeHHas COBPEMEHHbLIMU CPeLCTBaMM
BOCMPOU3BEAEHS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMALLUK, MOMYYEHUS N Nepefaqn SNeKTPOHHbIX
LOKYMEHTOB. TMnoBas KOMNNekTauns MynbTUMEOUAHOM ayouToOprn COCTONT M3: MyNIbTUMELNAHOIO NPOEKTopPa,
ABTOMATU3VPOBAHHOMO NMPOEKUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TAKXKE UHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKIoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanblo He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKpOdOoH,
6ecnpoBoaHO MUKPOGOOH, 610k ynpasneHns obopynoBaHnem, nHtepdericel nonknodenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KIHOUYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMM BCe YCTPONCTBA
B €OMHYIO CUCTEMY, U CNYXWT NMOMHOLEHHbIM paboynm MecToM npenogaeartens. [Npenonasartent NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCEW CUCTEMOWA, HE OTXOAS OT TPUOYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, MPAKTUYECKME 3AHSATUS,
npeseHTauum, BebuHapbl, KOHPEPEHUUM 1 Apyrue BULbl ayAUTOPHOW HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWSI, B TOM YACHE C UCMONb30BaHNEM B
npoLecce obyyeHns BCex KopropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayantopust TakXe OCHaLEeHa WPOKOMONOCHbIM
ngcwnom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3NOHHOE NPOrpaMMHOE
obecneyeHue.

CneunannsmpoBaHHas nabopatopvsi ocHaleHa o6opyaoBaHneM, Heo6XoaNMbIM A1si NpoBeAeHWst nabopaTopHbix pador,
NPaKTUYeCcKMX 3aHSATUA 1 CAMOCTOSTENbHOM PaboThl N0 OTAENbHLIM AUCLUUMMHAM, a TakxXe NPakTUK 1
Hay4Ho-nccnepoBatenbckol paboTel obydatowwmxcs. Jlabopatopus paccyvMTaHa Ha 0JHOBPEMEHHY0 paboTy
oby4aloWmnxcst akagemMnyeckon rpynnsl MMbo Noarpynnbl. 3aHATMS NPOBOASTCS Nod PYKOBOACTBOM COTPYOHMKA
YHVMBEpPCUTETA, KOHTPONVPYIOWETO BbINONHEHVE BUOOB y4ebHow paboTbl 1 cobntofeHne npaBun TexHuky 6e3onacHoCTu.
KayecTBeHHbI 1 KONNYEeCTBEHHbIN cocTaB 060pyA0BaHNS 1 PACXOAHbIX MATEPMANoB onpenensieTcs cneLngukon
06pa3oBaTtenbHbIX NPOrpamM.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHpopMaLInUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuTb B pa3/indHbIX BUOAX 6e3 notepun OaHHbIX WK CTPYKTYpPbI,
npegycmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYLWEHWUAMI Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aymanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB U YMEHUIA, OOPMUPYEMbIX
OMCLMMNAMHON, 3a CHET aNlbTePHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYaNbHbIX nabopaTopuii U CUMYSILIMOHHBIX
TEXHONOINIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGOpPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLMUIA C BO3MOXHOCTbIO B3aMOAENCTBUS| BCEX YHACTHUKOB
OUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALaAMU U 3aLNTbI BEINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 22.03.01

"MaTepuranoBeneHue 1 TEXHONOrMM MaTepmanos” 1 Npodounto NoaroToskn MartepunanosefeHve U TEXHONOMMW HOBbIX
MaTtepuanos .
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