Mporpamma ancumnnuHbl "Teopetudeckas n npuknagHas mexaHuka"; 01.03.02 "MpuknagHas matematvka v nHgopmaTtmnka".
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Mporpamma ancumnnuHbl "Teopetudeckas n npuknagHas mexaHuka"; 01.03.02 "MpuknagHas matematvka v nHgopmaTtmnka".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "Teopetudeckas n npuknagHas mexaHuka"; 01.03.02 "MpuknagHas matematvka v nHgopmaTtmnka".

Mporpammy oucuunnuHel paspaboTan(a)(n) LoueHT, K.H. baipamos B.®. (Kadhenpa MexaHnkn 1 KOHCTPYMPOBAHMS,
ABTOMOBMNLHOE oTAeneHne), BFBajramov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH NpuMeHsiTb doyHOaMeHTanbHble 3HAaHWUS, MONy4YeHHble B 06nacTu

MaTemMaTn4YecKnx 1 (M) eCTECTBEHHbIX HAayK, 1 UICMONb30BaThb KX B
NpogeccroHanbHoON AesTeNbHOCTM

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

Cnocobbl NpUMEHEHNS (OyHAAMEHTaNbHbBIX 3HAHWIA, MOMYYEHHbIX B 061acTi MaTeMaTn4yeckx 1 (Unm) eCTeCTBEHHbIX
HayK, U UCMOoNb30BaHNS UX B NPOCECCUOHANbHOM OeATeNbHOCTH.

JonxeH ymeTb:

MpuMeHsTL oyHOaMeHTanbHble 3HaHUS, MONyYeHHbIe B 0611acT MaTeMaTnYeckux 1 (Unn) eCTeCTBEHHbIX HaykK, U1
MCMOoNb30BaTh UX B NPOCPECCMOHANBbHON NesTeNbHOCTY.

JlonxeH Bnagetb:

CnocobHOCTbIO MPUMEHSATL (YHAAMEHTaNbHbIE 3HAHWS, NMOMy4YeHHble B 06nacTu MaTteMaTuyeckmx u (Mnm)
€CTECTBEHHbIX HayK, 1 MCMONb30BaTb VX B MPOJECCUOHANBHOW EATENBHOCTM.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BkntodeHa B pasgen "61.0.11 OucumnnunHbl (Mogynu)" OCHOBHOM NPOIECCUOHASBHOA
obpasosatenbHol nporpammbl 01.03.02 "MpuknagHas mateMaTtvka u nHgoopmatuka ()" u 0THocuTcs K 0b6s3aTenbHbIM
AncumnamHam.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOoCTb ANCLMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(os).

KoHTakTHasi paboTa - 36 yaca(oB), B TOM 4yncne nekuun - 18 yaca(oB), npakTnyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma MPOMEXYTOYHOr0 KOHTPONS ANCLMMANHLI: 3a4eT B 3 CEMeCTpe.

4. CopepXxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3fgenam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AUCLUNINHE (MOAYIIO)

Bugabl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl puCUMNINHDI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHbie
Jlekunu 3aHATUA paboTbl
y Tema 1. TeopeTnyeckas MexaHuka. 3 1 0 1 5

" |BeeneHve. KuHemaTnka TO4KM.

Tema 2. lNocTynatenbHoe OBUXEHUE
2. |TBéppooro Tena. BpauweHue TBEPAOro 3 1 0 1 2
Tena BOKpPYr HENOABMXHOW OCU.
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Mporpamma ancumnnuHbl "Teopetudeckas n npuknagHas mexaHuka"; 01.03.02 "MpuknagHas matematvka v nHgopmaTtmnka".

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 3. lnockoe aBuxeHve

8. TBEpPOOro Tena. 3 1 0 1 2

4. [Tema 4. CnoxHoe OBUXEHNE TOUKM. 3 1 0 1 2
Tema 5. Ctatmka. OCHOBHbIE

5. |NOHATUSA 1N akCUOMbI CTaTUKMW. 3 1 0 1 2
CucTtema cxonawmxcs cuin.
Tema 6. Teoprs MOMEHTOB 1 Nap cun.

6. |PaBHOBECKE abcontoTHO TBEPAOrO 3 1 0 1 2
Tena.
Tema 7. PaBHOBecue Tena npu

7. [Hanu4um TpeHus. LleHTp TaxecTu 3 1 0 1 2
TBEpPOOro Tena.
Tema 8. BeeneHve B ONHAMUKY.

8. [3akoHbl HbloToHa. 3agayn 3 1 0 1 2
OVHaMUKN.
Tema 9. nHamuka HecBoboOHON

9. [To4kK, BUHaMMKa OTHOCUTENbHOro 3 1 0 1 2
OBUXEHUS TOYKMN.
Tema 10. NMpsamonnHenHble

10. KonebaHns TOUKMU. 3 1 0 1 2
Tema 11. Cuctema matepuanbHbix

11. To4ek. 3 1 0 1 2
Tema 12. Obwwre Teopembl JUHAMUKN

12.|MatepunanbHOn TO4KM U 3 1 0 1 2
MEXaHN4YeCKON CUCTEMBI.

13 Tema 13. MpunoxeHus obumx 3 1 0 1 5

‘[Teopem ovHamukn Kk TBEpLOMY Teny.

Tema 14. Teopus MalvH un

14.|mexaHnamoB. CTpykTypa u 3 1 0 1 2
Knaccmgukaums MexaHM3moB.
Tema 15. KuHematuyeckunin aHanma

15. MEXaHN3MOB. 3 1 0 1 2
Tema 16. ConpoTtmBneHne

16.|MaTepuanos. OCHOBHbIE NOHATUS. 3 1 0 1 2
Oniopbl BHYTPEHHUX YCUIWIA.
Tema 17. PacTsixeHve v cxatue

17. npsimoro 6pyca. 3 1 0 1 2
Tema 18. Oetann MawwuH.

18. MexaHuyeckne nepegayu. 3 1 0 1 2
Ntoro 18 0 18 36

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. TeopeTnueckas MmexaHuka. BeegeHue. KuHemaTuka Touku.

MpeamMeT 1 pasnensl LUCUMNKHBI, UX 3aaaqun. KnHematvka 1o4ku. KoopamHaTHbIN cnocob 3anaHus ABUXEHNS TOHKN.
BekTopHbI cnocob 3anaHust OBUXEHMS TOYKM. ECTeCTBEHHDBIN cnocob 3anaHus OBUXEHMS TOUYKMW. TpaekTopus 1
ypaBHeHVE OBUXEHNS TOUKM. CKOPOCTb M YCKOPEHUS TOUKU U X OMPELENEHNE NPU Pa3nnyHbIXx cnocobax 3anaHus
LBUXEHUS.

Tewma 2. NocTtynatensHoe OBMXeHWEe TBEPAOro Tena. BpalleHve TBEpAOro Tena BOKPYr HENOABUXHOM OCH.

Kunematuka tBépnoro tena. MNoHsTne 06 abcontoTHo TBEpOOM Tene. MNocTynaTtenbHoe OBUXeHVe TBEPOOro Tena.
BpalweHue TBEpOoro Tena BOKpyr HEMOABVXHOM ocu. YpaBHeHVe BpalaTtebHOro ABUXEeHNs. YTnoBas CKOpoCTb 1
yrnoeoe yckopeHue tena. CKopoCcTy 1 YCKOPEeHMsl To4ek TBEpOOoro Tena, Bpallatolerocs BOKPYr HeroaBuUXHOM OCK.

Tema 3. Nnockoe aBuXeHue TBEpPAOro Tena.
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lNnockoe nBmxeHwe TBEPAOro Tena u ABUXEHNE NNOCKOW churypbl B €€ nnockocTn. CKOPOCTM U YCKOPEHNS TOYEK
NAoCKON courypbl. PaznoxeHne osmXeHUs NAOCKON coUrypbl Ha NocTynartesbHoe ABUXEHWEe BMeCTe C MOMOCOM U
BpaLleHue BOKpyr nontoca. YpaBHeHUs OBUXEHUS NNOCKON dourypbl. Teopema 0 NpoekLmax CKOPOCTEN OBYX TOHYEK
nnockom courypbl. MrHOBEHHbIN LLEHTP CKOPOCTEN.

Tema 4. CnoxHoe aBuNXeHUue ToOUKMW.

CnoxHoe OBMXEHNE TOYKMN. A6CO}'IIOTHOG, OTHOCUTENbHOE, NepeHOCHOE OBNXEHNA. A6C0ﬂ}OTHbIe, OTHOCUTENbHbIE,
NepeHOCHbIe CKOPOCTU N YCKOPEHUA. TeopeMa CNOXeHunsA CKOpOCTGI7I. TeopeMa O C/IoXeHnn YCKOpeHMVI (TeopeMa
Kopvlonvlca). MO,EI,yJ'Ib n HanpasneHune Kopmonmcosa YCKOpPEHUA. npl/lMepr Ha NpUMMeHeHne TeopeM O CNNoXKEeHNN
CKOpOCTGI7I N O CNNOXEeHUn YCKopeHMVI npwn noctynartesibHOM M BpallatelbHOM NepeHOCHOM OBUXEHUAX.

Tema 5. Ctatka. OCHOBHbIE MOHATUSA U aKCUOMbI CTaTUKKU. CUCTEMa CXOOALLLUXCA CUN.

MpeaMeT cTaTvkn U €€ oCHOBHbIe 3aaa4n. OCHOBHbIE ONPeaeNneHus 1 NOHATUS CTaTK. AKCUOMbI CTaTUKW.
HecsobonHoe TBépnoe Teno. Cesiau. Peakunm ceszein. Teopema 0 paBHOBECUM TPEX HenapannenbHbIX CU.
MHoroyronbHuk cun. Cuctema CXoasWmuxcsa Cuil: NpUBeLeHne K paBHOLECTBYOWeR. TeoMeTpuyeckre n aHannTn4eckme
YCNOBUS paBHOBECKSI.

Tema 6. Teopusi MOMeHTOB 1 nap cun. PaBHoBecne abcontoTHO TBEPAOro Tena.

Teopvm MOMEHTOB 1 nap cun. MOMEHT cunbl OTHOCUTENBHO TOYKM (Ll,eHTpa). MOMEHT cunbl OTHOCUTENBHO OCW. I'Iapa cun
1 €€ MOMEHT. OKBMBANEHTHOCTb nap. ["naBHbIA BEKTOpP 1 rNaBHbI MOMEHT CUCTEMbI CU. YCnoBus paBHOBECUA
abcontoTHO TBép,D.OFO Tena npu OencTemm pPa3IN4HbIX CUCTEM CUI. Crartunyecku onpenennmbie N CTatnvyeckn
Heornpeaennmble 3agayn.

Tema 7. PaBHOBecue Tena npu HaNU4YnmM TpeHwus. L',eHTp TAXeCTUn TBép.IJ,OFO Tena.

PaBHoBecve TBEpAOro Tena npu HanMuum TpeHusl. TpeHne ckonbXeHns. TpeHne kayeHus. KoHyc TpeHus. LieHTp
TSXECTU TBEpAoro Tena. LieHTp TsxxecTn nnockon gourypbl. CTaTUyYecKkmnii MOMEHT NoWanmn nnockow ourypbi
OTHOCUTENbHO OcK. LIeHTp TsixecTn nnHun. MeTolbl onpeaeneHuns LeHTPoB TsxecTu Ten. MNonoxeHne LeHTpa TaXecTu
HEeKOTOpbIX Ten.

Tema 8. BBepeHue B AuHaMuKy. 3akoHbl HbloTOHa. 3agaun AMHaMUKM.

OcHoBHble NoHATMS. 3akoHbl HbtoToHa. JudpdoepeHumnanbHble ypaBHEHNUS OBUXEHUs Touku. Mpsmas n obpartHast
3afaqun guHamukn. CeobodHoe nageHue Tena 6e3 yuéta conpoTuBneHns Bosayxa. [suxeHve Tena, 6poweHHoro nog
YrJIOM K ropu3oHTY, 6e3 y4éta conpoTuBneHus Boaayxa. [BrxeHve nanatowero Tena ¢ y46ToM ConpoTUBIEHUS BO3ayxa.

Tema 9. luHamuka HecBo6oaHOM TOYKN, AUHAMUKaA OTHOCUTEJIbHOIo ABUXEHUA TOYKN.

HecBobonHasa maTtepuanbHas Todka. CBS3u U gMHaMuyeckre peakuun cessel. JudpdpepeHumanbHble ypaBHEHNUS
OBUXEHUS TOYKW Mo 3aaaHHoi Kpveoi. MpuHumn Janambepa onst To4km. OCHOBHOM 3aKOH ANHAMMKM OTHOCUTENbHOMO
IOBUXeHUs Toukn. MepeHocHas n Kopuonuncoea cunbl MHepumnn. MpUHLMN OTHOCMTENBHOCTM KNACCUYECKOM MexaHuKu.
Crny4ait OTHOCMTENBHOrO MOKOS.

Tema 10. MpsiMmonuHeHble Kone6aHUS TOYKM.

Buabl konebatenbHbIX ABUXEHNI MaTepranbHol Toukn. CBoboHbIe konebaHns MatepuanbHoi Toukn. CeoboaHble
konebaHus rpysa, NoABELWEHHOro K NpyXuHe. MNpumMepbl Ha cBob6oaHbIe KonebaHus. 3aTyxarowme konebaHms
mMaTtepuanbHOi ToUKW. ANeproanyeckoe ABMXEHME TOUYKMN. BblHyX aeHHble KonebaHus MatepranbHoOi TOUKKM. SBneHne
6vieHuiA. SIBneHne pe3oHaHca.

Tema 11. Cuctema matepuanbHbiX TOYeKk.

Cwnctema matepuanbHbix Todek. TBépnoe teno. Cunbl, LENCTBYOWME HA TOYKM cUCTEMBI. LIEHTP Macc cuctemsl
mMaTtepuanbHbIX TOYEK U ero KOopAmMHaThl. Teopema 0 ABUXEHMM LeHTpa Macc. MOMeHTbl nHepumm TBEPOOro Tena
(cucTembl). Paguyc nHepumn. Teopema 0 MOMEHTaxX MHEPUUKN TBEPOOro Tena OTHOCUTENbHO napannenbHbIX OCEN.
LleHTpobexHble MOMEHTbI MHepUMK Tena.

Tema 12. OO Me TeopeMbl AMHAMUKUN MaTepuaribHOW TOYKU U MEXaHMYECKOWN CUCTEMDI.

TeopeMbl 06 M3MEHEHWU KONMYECTBA ABUXEHNS MATEPUANBHON TOUKM U MEXAHUYECKON cncTeMbl. TeopeMbl 06
N3MEHEeH MOMEHTa KONN4YecTBa OBMXEHUS MaTepuarnbHOM TOYKN YN KWHETUYECKOrO MOMEHTa MeXaHn4eCcKom CUCTEMBI.
OnemeHTapHas pabota cunbl; paboTa Ha KOHEYHOM MyTu. PaboTta cunbl TAXECTW 1 cuibl ynpyrocTu. MoTeHunanbHble
cunbl. CUnoBoe none, ycnosuns NOTEHLMANbHOCTW CUMOBOrO Nons. TeopeMbl 06 N3MEHEHUN KUHETUHECKOI SHEPTUK
mMaTepuanbHOM TOYKN 1 MEXaHWNYECKOW CUCTEMbI. 3aKOH COXPaHEHNSI MEXaHNYECKON 3Heprum MmatepuanbHON TOHKMN.

Tema 13. MpunoxeHus o6 MNX TeOpPEeM OUHAMUKU K TBEPOOMY Teny.

OnddpepeHumanbHbie ypaBHeHMs NoCTynaTenbHoro AsuxeHns teépaoro tena. AuddepeHumnansHoe ypaBHeHne
BpaleHns TBEPAOro Tena BOKPYr HEMNOABUXHON ocu. dusnyecknin MasTHuk. OnpegeneHve AMHaMMYeCcKnx peakumi
noawnnHYKoBs. JJuHammnyeckas ypaBHOBEWEHHOCTb Tena Ha ocu BpateHus. OnbiTHOe onpeneneHne MOMEHTOB HepPLMK
TBEPAbIX TEN.

Tema 14. Teopus MallMH N MexaHU3MOB. CTpyKTypa U Knaccucpmkaums MexaHu3Mos.

OCHOBHbIE NOHSTUSI MEXaHU3MA W MaLMWHBI, KNaccuuKaumns MalvH. ONeMeHTbl MEXaHN3MOB: 3BEHbS, KUHEMATUYEeCKue
napsbl, nx knaccucpukaums. KnHematnyeckne uenn. CteneHb NOABUXHOCTW MAOCKMX KUHeMaTUYeckux Lenen. MexaHnam
KaK 4aCTHbI cnydar kKuHeMmatudeckon uenn. CteneHb NoaBUXHOCTU MexaHn3Mma. MNoHsITUe 0 NacCUBHbIX CBA3SIX U
NINWHKX cTeneHsx ceoboabl. O630p OCHOBHBIX BULOB MEXaHW3MOB. KnHeMaTnyeckas cxemMa MexaHnamoB. 3aMeHa
BbICLIMX KUHEMATUHECKMX Nap B MJIOCKOM MEXaHU3Me LensiMy C HASWUMKN KUHEMaTUYeCKMMU napamun. HavyanbHbIl
mexaHnaM. 'pynnbl Accypa v ux knaccudpmkaums. lNMocnenosatenbHOCTb 06pa3oBaHNs MAOCKOro MexaHmama no Accypy.
CTpYKTYpHbI aHann3 Niockoro MexaHunama. Knaccudpumkaumst n1ockux MexaHM3MoB.
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Mporpamma ancumnnuHbl "Teopetudeckas n npuknagHas mexaHuka"; 01.03.02 "MpuknagHas matematvka v nHgopmaTtmnka".

Tema 15. KUHeMaTnueckmm aHanm3 mexaHM3MoB.

MNMocTpoeHve NNaHoB NONOXEHWUI MEXaHN3MOB C ABYXMOBOAKOBLIMU rpynnamu. [ocTpoeHne TpaekTopuii OTAeNbHbIX
TOYek 3BeHbeB MexaHuama. MeTon nnaHoB CKOPOCTER 1 yCKOPeHWiA. [1ocTpoeHne NnaHoB CKOPOCTER U YCKOPEHWUIA Ons
MEXaHM3MOB C [BYXNOBOAKOBbLIMM rpyrnnamu. MoHsTne 06 n3bbITOUHbIX CBA3SIX Y MECTHBIX NOABUXHOCTAX. MeToapl
onpeneneHuns 1 ycTpaHeHns M36bITOYHbBIX CBSA3E U MECTHBIX MOABUXHOCTEN.

Tema 16. ConpotueneHue marepmanoB. OCHOBHbIE NOHATUS. DNIOPbl BHYTPEHHUX YCUNUNA.

3Bapaym u cogepxanue kypca "ConpotusneHue matepuanos”. OcHoBHble runoTeabl. Knaccndumkaums BHEWHNX
Harpy30K: COCPeLOTOUEHHBIE U pacnpenenéHHble, MOBEPXHOCTHbIE 1 OB BEMHbIE, CTATUYECKME U AMHAMUYECKNE.
PacuétHble cxeMbl. Bpyc, nnactnHa, obonouka - 06bEKThI, U3y4aeMble B KypCe CONPOTUBIEHUS MaTEPUANOB.
Hedopmaumnsa n nepemeweHuns. BHytpeHHue cunbl. HanpsxeHus (nonHoe, HopManbHoe, kacatenbHoe). MeTon ceveHunin.
MocTpoeHWe anop BHYTPEHHWUX CUM NPU PACTAXEHNM, KPYYEHUM 1 NMNOCKOM u3rnbe. OdudpdepeHumanbHble 3aBUCUMOCTM
mexay M, Q u g npu nnockom nsrmbe. BoiTekarowme U3 HUX CNELCTBUS.

Tema 17. PactsixeHue u cxatme npsimoro 6pyca.

PactsixeHune n cxatne npsmoro 6pyca. HanpsixeHus B ceveHnsix 6pyca. MpononbHble 1 nonepeyHble Aechopmanm npu
pactaxeHun (cxatun). 3akoH N'yka npu pactsxernun. Mogynb ynpyroctun. Koadpdmument NyaccoHa. Onpeaenexve
oCceBbIX NepemelleHnii. PacyéT Ha MpoYHOCTb NpK pacTsxeHun. MexaHnyeckne cBoncTBa maTepuanos. VicnoitaHne
maTepuanos Ha pacTtsxeHue. OCHOBHble MexaHU4Yeckune xapakTepucTukn matepmana. OnpegeneHne nonyckaembix
HanpsiXeHu.

Tema 18. OeTtanu mawmH. MexaHnyeckue nepenayn.

DPUKUMOHHbBIE Nepeaayn, NPMHLUM nx paboTbl, OCHOBHbIE TUMbI. [JOCTOMHCTBA, HEAOCTATKMU U 061aCTb NMPUMEHEHNSI.
MepenatoyHoe COOTHOWEHME. PeaykTopbl U MyNbTUNANKATOPbI, PEBEPCUBHBIE YCTPONCTBA, KOPOOKM nepenay 1
BapuaTopbl CKopocTu. HasHayeHre penyKTopoB, nx knaccudukaums. OCHOBHblE CXEMbl PELYKTOPOB M X OCOBEHHOCTH.
Bbibop Tvna peoykTopa. Mynbtunnukatopel. PeBepcuBHble yCTPOCTBa, OCHOBHBIE BuAabl. Kopobkn nepenay u
BapuaTopbl CKOPOCTU, OCHOBHbIE BMAbl. OCHOBHbIE XapakTePUCTUKK. JlOCTOMHCTBA, HeAoCTaTku1, 061acTy MPUMEHEHNSI.
3ybuatble nepenayun. Obwume ceeneHns 1 Knaccugukauus sybyatoix nepenad. JloctoMHcTBa 1 HegocTaTku, obnacTu
npvMeHeHusi. PemeHHble nepenaqn. Obuwee ycTpoicTeo. [JOCTOMHCTBA, HegocTaTku, 0bnacTu npuMeHeHust. LienHole
nepenaun. Obwme ceefeHus. [JOCTOMHCTBA U HeJOCTATKX, 06nacTi NpuMeHeHns. YepesyHble nepegadn. loctouHCTBa,
HepocTaTku, 06nacT NPUMEHEHNS.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLMMANUHBI, TakK 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHON paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHAT 3aaHUsi, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusaumsi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NMTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON NeSTeNbHOCTM Mo 06pas3oBaTebHbBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaepuarta, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsnka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupexXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKkoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeacTB Mo AUCUUNIuHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopmMa KOHTpons OueHuBaeMblie
dran KOMNETEHLIMM Tembl (pa3penbl) AUCLUUMIIUHBI
Cemectp 3
| TekyLLymit KoHTpOND)|
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Mporpamma ancumnnuHbl "Teopetudeckas n npuknagHas mexaHuka"; 01.03.02 "MpuknagHas matematvka v nHgopmaTtmnka".

bopma KoHTponss |OueHMBaeMble

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
14. Teopus mMawmH n mexaHnamos. CTpykTypa u knaccmgukaumns
lNncbMeHHoe MEXaHN3MOB.
1 |momauwHee 3agaHune (OrK-1 15. Knnematnyeckuin aHanm3 MexaHn3mos.

16. ConpoTtmeneHne matepuanos. OCHOBHblE NOHATMSA. SMIOPbI
BHYTPEHHUX YCUTIA.

1. TeopeTnyeckaa mexaHuka. BeeneHne. KuHemaTtuka TO4KU.
2. MNMoctynatenbHoe asuxeHwne TBépgoro tena. BpaweHve
TBEPJOro Tena BOKPyr HENOABUXHOW OCH.
3. Nnockoe oBuxeHue TBEPLOro Tena.
4. CnoxHoe OBUXEHNE TOUKN.
6. Teopusi MOMEHTOB 1 nap cun. PaBHoBecue abcontoTHO
5 KoHTponbHas OMK-1 TBEPOOro Tena.

pabota 7. PaBHoBecwue Tena npu Hanu4mm TpeHus. LleHTp TaxecTn
TBEPOOro Tena.
8. BeeneHune B anHamuky. 3akoHbl HbloToHa. 3apayn GUHaMUKA.
9. InHammka HecBoBO4HOW TOYKM, AUHAMKKA OTHOCUTENBHOIO
OBUXEHNS TOYKMU.
12. O6wwume TeopeMbl AMHAMUKM MaTepranbHoOM TOYKK U
MEXaHNYEeCKON CUCTEMBI.

16. ConpoTtueneHne matepuanos. OCHOBHblE NOHATMSA. SMIOPbI
BHYTPEHHUX YCUTNIA.
17. PacTsxeHue n cxartue npsmoro 6pyca.

NabopatopHble
3 paboThl OfK-1

3auer OrK-1

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nunyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Kg:‘:P'gﬁﬂ OLLeHMBaHUS Srtan
P OTnn4HO XopoLuo Y nosn. Heyn.
CemecTp 3

TeKyL i KOHTPONb
MNucbmeHHoe  ([MpaBunbHO BbINONHEHbI [[paBuibHO BbINONHEHA (3a8aHus BbINOAHEHbl  |3a4aHns BbINOMHEHbI

JomatlHee BCE 3aaHus. 6onbLlas YacTb 6onee 4eM HaMonoBKHyY. [MeHee YeM HanonoBuHy.| 1
3afaHue MpoaeMoHCTPUpPOBaH  [3amaHuii. MpwvcyTcTBYIOT MpoaemMoHCTpupoBaH
BbICOKUIA YPOBEHb MpwucyTcTBYIOT cepbEéaHble oWwmnbKu. HEeYLOBNEeTBOPUTENbHbIA
BafleHUsi MaTepranoMm. [HeaHaunTenbHble MpoOEMOHCTPUPOBaH  |ypOBEHb BNaLeHus
MposiBneH.i ownbKm. YOOBNETBOPUTENbHBI  [MaTepuanom.
NpPeBoCXoaHbIe MponeMOHCTPUPOBaH  |ypOBeHb BnaaeHus MposiBneHbi
CnocobHOCTM XOPOLLMIA YPOBEHD MaTtepuanoM. HeLoCTaTo4Hble
NMPUMEHSATb 3HaHWS U [BnaneHust matepranoM. (MposiBneHbl H13Kme cnocobHocTy
yMEHUs K BbINONHEHUO |[posiBNeHbl cpefiHne  |cnocobHocTH NPUMEHSATb 3HAHUS U
KOHKPETHbIX 3aAaHunii.  [cnocobHOCTM MPUMEHSATb 3HAHUS U [yMEHWSI K BbINOIHEHWIO

NPUMEHATb 3HAHUA N YMEHUA K BbINOJIHEHNIO |KOHKPETHbIX 3afaHui.
YMEHUA K BbINOMHEHNIO |[KOHKPETHbIX 3aaHui.
KOHKPETHbIX 3aaHun.

KoHTponbHas |[paBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbiNOAHEHbI  (3anaHns BbIMOMHEHDI

paboTa BCE 3a4aHus. 6onbluas Yactb 6onee 4eM HaNoNoBKHY. [MEHEE YEM HAMOMOBUHY.| 2
MpoaeMoHCcTpMpoOBaH  [3agaHui. MpucytcTayioT MpoaemMoHcTprpoBaH
BbICOKMNI YPOBEHb MpucyTcTeyioT cepbé3aHble owmnbKu. HeyA0BNETBOPUTENBHbI
BNafeHns MatepranoMm. |HesHaumTenbHble MNpooeMoHcTpypoBaH [ypoBeHb BNaneHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npesocxoaHble [MpooeMoHCTpUpOBaH  |ypoBEHb BNadeHNS MposiBneHsb
CnocobHoCTH XOPOLWMA YypOBEHb maTepuanom. HefoCTaTo4HbIe
NPVMEHATb 3HaHMA U |BnadeHus matepuanom. [posiBneHbl HU3Kne CnocobHOCTH
YMEHUS K BbINONHEHUO |[posiBNeHbl cpefHne  |cnocobHocTH MPVUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHUS K BbINOMHEHWIO

NMPUMEHSATb 3HAHUSA U |yMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a0aHuni.
YMEHWS K BbIMOIHEHNIO |KOHKPETHbIX 3a0aHuniA.
KOHKPETHbIX 3a0aHui.
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Mporpamma ancumnnuHbl "Teopetudeckas n npuknagHas mexaHuka"; 01.03.02 "MpuknagHas matematvka v nHgopmaTtmnka".

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCNonb3oBaHbl | 3
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.
uensm.
3auTteHo He 3auteHo
3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
y4ebHO-NporpaMMHoro matepuana B oobeme, npob6enbl B 3HAHNSIX OCHOBHOTO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npencTosilei paboTbl Mo cneunanbHoOCTy, NPUHUMNaNnbHbIE OWMBKU B BbINONHEHUN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenycMOTPEHHbIX MPOrpaMMoi OUCUMNAMHBLL.  |cnocobeH NPoaonXuTe 0byyeHne nnm
NPUCTYNUTbL MO OKOHYaHUW yHUBepcHTeTa K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
AVCUMNIVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie OJ1S1 OLLEHKWN 3HaHUW, YMEHWUH,
HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmmbl

Cemectp 3

TekyLUA KOHTPONb

1. NMIucbMeHHOEe poMallHee 3apaHue

Tembl 14, 15, 16

CTPYKTYPHbIV AHANIA3 NNIOCKOrO MEXAHU3MA.

MpoBeCTN CTPYKTYPHbIA aHaNU3 NA0CKOro pbl4akHOro MexaHn3ama (CxeMy Ha 3afaHue nonyynTb y npenogasartens).

1. OnpenennTb, Kakme U3 3BeHbEB SBNSIOTCS KPUBOLLMIMOM, WATYHOM, NON3YHOM, KYMCOW, KOPOMbLICNOM. HanMeHoBaHue
3BEHbEB 3anucaTtb B TaBNULy OCHOBHbIX PE3YNbTATOB.

2. Bbl4epTnTb 0OOHO 13 MNONOXEHNI A MEXaHNU3Ma B BUAE CTPYKTYPHO CXEMbI, MPU KOTOPOM AOCTATO4YHO HAarnsa4HO BUAHbI
BCE 3BEHbS (He ByeT HanoXeHns 0QHOro 3BeHa Ha Apyroe). Ykasatb CTPENKOW HanpasneHue BpalleHns BXOAHOMO
3BEHa - KpmBowwuna.

3. MpoHymepoBaTh 3BEHbs apabckumm Ludopamu B Nopsiike Mx NpUcoeanHeHus K kpmeowuny (1,2,3 n 1.4.).

4. O603Ha4YNTb KMHEMATMYECKME Napbl 3arnaBHbIMU NaTUHCKUMK ByKBaMu B NOCNELOBATENIbHOCTM NPUCOeaNHEHMS!
3BEHbEB.

5. OnpepenuTsb:

- YACIO NOABMXHbIX 3BEHbEB (N);

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

- KONMYECTBO OOHOMNOABUXHbIX (P1) M ABYXMNOABMXHbIX (P2) KNHEMATUYECKMX Nap;

- cTeneHb noasmxHoctn W mMexaHvama;

- HanM4me NacCUBHbIX CBSAZEN U NNLWHNX CTeNeHel cBoboabI;

PeaynbTaTtbl 3aHecT B Tabnuuy.

6. Pa3butb MeEXaHn3M Ha CTPYKTYpHblE rpynnbl AcCypa v HavarnbHbli MEXAHU3M.

7. BbluepTnTb CTPYKTYpHbIE rpynnbl Accypa v HadanbHbIA MEXaHU3M C NpaBuibHbIM 0003HAYEHNEM KMHEMATUYECKNX Nap
1 3BEHbEB MEXAHW3MA, Ha4YMHas ¢ Hambonee yaaneHHom rpynmnbi.

8. Onpenenntb ans kaxnon rpynnel Accypa knacc, Bu, CTeneHb NoABMXHOCTU N COCTaBUTb CTPYKTYPHYHO chopmyny
MexaHu3ma.

9. Onpenenutb CTENEHb NOABMXHOCTU HA4YaNbHOrO MEXaHN3Ma U COCTaBUTb CTPYKTYPHYIO GhopMyny.

10. CocTaBuTb CTPYKTYPHYIO (DOPMyNy ANS1 MEXaHN3Ma B LIESIOM.

11. Onpenenutb Knacc BCEro MexaHn3ma.
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Mporpamma ancumnnuHbl "Teopetudeckas n npuknagHas mexaHuka"; 01.03.02 "MpuknagHas matematvka v nHgopmaTtmnka".

MOCTPOEHME 3MOP BHYTPEHHWX YCUUIA.

[ns 3anaHHbIX pacyeTHbIX cxeM TpebyeTcs:

1. OnpepnenuTb ONopHbIe peakuun, ecnm aTo HeobXoAMMO.

2. 3anncatb ypaBHEHNS NPOAONbHbIX (OCEBbIX) CUA, KPYTSALWMUX MOMEHTOB, NONEPEYHBIX CUM U M3rNBAIOLLMX MOMEHTOB 415t
BCEX Y4ACTKOB 3a0aHHOW CXEMBbI.

3. Bblumcnutb 3Ha4eHUst MPOLONbHbIX (OCEBbIX) CUM, KPYTALLMX MOMEHTOB, NMOMEPEYHbIX CU 1 N3rmbatoWwmx MOMEHTOB B
ceveHusix Yyepes oavH MeTp. LN y4acTKoB, rae MMeeT MECTO HENMHENHbIA 3aKOH N3MEHEHUSI BHYTPEHHUX YCUUIA,
OPZAVHATHI SMIOP BbIYMCIUTE HE MEHEE YEM B YEThIPEX CEYEHUSIX.

4. MpownaBecTy NPoBepKy 3Mop Ha OCHOBE U3BECTHbIX ANdIdepeHUManbHbIX 3aBUCMMOCTER, 3TOT aHanma KpaTko
N3N0XUTb B PACHETHO-MOSICHUTENbHOW 3anucke.

5. YcTaHOBWTbL OnacHoe CeYeHne 1 pacHeTHble 3HA4YEHMWs! BHYTPEHHMX YCUITWIA.
6. OchopMNTb PACUETHO-MOSICHUTENBHYIO 3anMCKy. PAcYéTHbIE CXEMbI U 3MIOPbl BHYTPEHHUX YCUNUiA ¢ 0603HaYEHEM

YMACNOBbIX pa3MepoB 1N opanHAT B XapakTepHbIX TOYKaAX (B TOM 4ucne n skctTpemanbHble 3HA4YEeHUA Op,IJ,I/IHaT) BbIMONTHUTb
Ha BKnagblwax ¢ cobnoneHmemM Bcex TpGGOBaHMVI TEXHNYECKOro YepyeHus.

2. KoHTponbHas pabora

Tembl 1,2,3,4,6,7,8,9,12

KoHTponbHas pabota coCcToMT M3 TPEX-YETLIPEX 3aay, KOTopble CTyAeHTbl 6epyT U3 [5] cnucka OCHOBHOM nuTepatypbl.
Mo paspeny "KnHemartmka" BoinonHaoTCa 3aaaHuns ns yucna: K.1 - "OnpeneneHne cKopocTn 1 YCKOPEHMS TOYKU Mo
3aAaHHbIM ypaBHeHnam eé asmxenus", K.2 - "OnpeneneHne cKopocTer 1 YCKOPEHWIA To4ek TBEPAOro Tena npu
nocTynaTenbHOM U BpawaTenbHoM aeumxeHunsx", K.3 - "KnHematnyeckun aHanns nnockoro mexaHuama", K.7 -
"OnpepneneHne abcontoTHON CKOPOCTU 1 aBCONOTHOO YCKOPEHMS TOUKK".

Mo pasgeny "Ctatmka" CTyAeHTbl BbINMOMHAOT 3a4aHNs U3 CNeayioWwero Yyuena Huxe nepedncneHHolx: C.1 -
"OnpegneneHve peakuuni onop teépgoro Tena”, C.2 - "OnpeneneHve peakunii onop 1 CUn B CTEPXHSAX NIOCKOA oepmbl”,
C.3 - "OnpegneneHue peakLmin onop COCTaBHOM KOHCTPyKLUMM (cuctema asyx ten)”, C.5 - "PaBHoBecue ¢ y4éToM
cuenneHus (TpeHus nokos)", C.7 - "OnpeneneHne peakuuin onop Teépnoro tena”, C.8 - "OnpeneneHne nonoxeHus
LeHTpa TaxecTn".

Mo pasgeny "OdnHamuka" BLINOAHAOTCS 3aganHus u3 yucna: .1 - "ViHterpmposaHme onddepeHumnanbHbiX ypaBHEHWIA
OBUXEHMS MaTepManbHO TOYKW, HAaXoAsIWencs NoL AEACTBUEM MOCTOSAHHbIX cun”, [1.2 - "VIHTerpmpoBaHne
IndodepeHumanbHbiX ypaBHEHWUI ABUXEHUS MaTepuanbHOM TOYKM, Haxoasawencs nog AecTBmeM nepemeHHbix cun”, 1.4
- "ViccnenoBaHme OTHOCUMTENLHOMO OABUXEHNS MaTtepuanbHon Todkun”, [0.6 - "MNprMeHeHne OCHOBHbIX TEOPEM ONHAMUKU K
nccnenoBaHuIo ABUXEHUS MaTepuanbHomn Todkun”, [1.7 - "MNpuMeHeHre TeopeMbl 0 OBUXEHUW LeHTpa Macce K
nccnenoBaHuio ABUXEHUS MexaHuyeckol cuctembl”, [1.10 - "MprMeHeHne TeopeMbl 06 U3MEHEHNN KUHETUYECKOIA
SHEPrnn K N3y4eHuto OBNXEHNS MexaHn4yeckon cuctemol”, [1.14 - "MpuMeHeHne NprvHUmMna BO3MOXHbIX MepeMeLLeHniA K
peLeHno 3aaa4 0 PaBHOBECKM CU, NMPUNOXEHHbBIX K MEXaHWYECKON CUCTEME C OLHOW CTENeHbIo cBObOAbI".

3apaHus (M3 Yicna Bbllle NEPEUNCEHHbIX) U HOMEP BapyaHTa (Wugp) onpenensioTcs npenonaBaTenem.

KoHTponbHas paboTa BbINONHSETCS B OTAENbHOM TETPaau, Ha 06N0XKe KOTOPOi yKasblBaeTcs OTAENEHNE,
creumnanbHoCTb, HOMEP rpynnbl, PamuanMa n nHULManbl CTyOeHTa u Ha3BaHne Kkadgeapsl.

Mpv odhopMNEHNN KOHTPOMBHON PaboThl PEKOMEHAYETCS BbIMOMHATL CNefyoWwmne npasmna:

1) B TeTpaam octTaBnaTb NONS WUPUHOW 3,5 - 4 CM ONg 3aMeyYaHuin peLeH3eHTa;

2) TEKCT YCNOBMSA 3a0a4u C YACNOBbIMUA AaHHBIMU NepenncaTtb 13 3a4a4HnKa NoHOCTbIO;

3) cocTaBuUTb akKypaTHble YepTexu B MacluTabe ¢ NOMOLWbIO KapaHaawa, MMHEAKN 1 LMPKYNs; He AomnyckaeTcs
BbIMOSTHEHWNE YEPTEXEN OT PyKMU;

4) Ha YepTexax HeobxoaMMO ykasblBaTb BCe HEOOXOAUMbIE Pa3Mepbl U BCE BEKTOPbI, YNOMVHAEMbIE B PELEHNN 3a0a4L;
5) peweHne 3a8a4 apryMeHTUpOBaThb CCbINKaMn Ha onpeaeneHns, akCUoMbl U TEOPEMbI;

6) BCe BbluMCIeHWsl BeCTW B ByKBEHHOM hopMe, a YMCNOBbIe 3HaYeHNs ByKB MOACTaBNSATh INLWb B OKOHYATE/bHbIE
pesynbTathbl; 0coboe BHMMaHMWe cneayeT 06patuTb Ha YETKOCTb U300paxeHnst 6yKBEHHbIX CMBOJIOB;

7) 3anucu, BbIMOMHEHHBIE PYKOMMUCHBIM, YETKUM NMOYEPKOM C BbICOTOW BykB HE MEHEE 3 MM, CriedyeT BbiNONHATb 6€3
CYILECTBEHHbIX MCMPaBNEHWIA.

HeBbinonHeHWe aTnx pekoMeHaaUunii 3aTpyoHIET NPOBEPKY KOHTPONbHOM paboThl 1 cO30aeT TPYLHOCTU NPW ero 3alluTe.
KoHTponbHas paboTa, BbINOMHEHHAS CTYAEHTOM He MO WWApy (BapraHTy), Bo3BpallaeTcs 6e3 pacCMOTPeEHNS.

Ecnn nocne npoBepku npenojasatenem kakme-nnbo 3afadm KOHTPObHOM paboTbl OKaXyTCs He 3a4TEHHbIMMI, TO BCe
ucnpaeneHus cnenyet NPoOn3BOAUTb B TOM Xe TeTpaaM Ha YMCTbIX IUCTax, o3arnasneHHblx "PaboTta Han ownbkamm".
CTyneHT JonmXeH UcnpaBnTb BCce OTMEYEeHHblIe owmnbku. Ecnn 3afayn pewweHbl npaBunbHo, To pabota Bo3BpallaeTcs
CTYLEHTY C MOMETKOM "nonyleHo Kk 3awmnTe". Kaxnoe 13 AonyleHHbIX K 3alWuTe KOHTPOSbHbBIX 3a4aHuiA [OMXHO ObITh
3alyeHo CTYOEeHTOM O4HO; B NMpoLecce 3alnTbl eMy npeanaraloTcs BONpoChl, OTHOCAWMECS K NPpeacTaBNeHHOMY UM
peleHuto 3aaa4, BONPOChl N0 Teopun Mo TeMaM 3aaad; Kak npasuno, CTyaeHTy npegnaraeTtcs CaMoCTOATENbHO PELNTb
3afady (MpvMep) No O4HON N3 TeM 3alMILaEeMOro KOHTPONbHOMO 3a4aHuns.

Mocne 3awnTbl KOHTPONbHON PaboThbl, MPELYCMOTPEHHON y4ebHbIM MNAHOM B AAHHOM CEMECTPE, CTYAEHT AONYCKAeTcs K
3a4éTy 1 3K3aMeHy cornacHo y4ebHOMy nnaHy crneumanbHOCTU MO COOTBETCTBYIOWEMY pasaen Kypca TEOPETUYECKOA
MEeXaHVKW.

YKasaHus K BbIMOMHEHWIO 3a4a4 KOHTPONbHOM paboThl no pasaeny "KuHemartuka".
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3anaym no KUHEMATUKE PELLAITCS aHaNMTUYECKMM CrocOoBOM NyTEM COCTaBNIEHUS YPABHEHWI LBUXEHUS TOUKU, Tena B
BbIBpaHHOI 1nW 3a8aHHo cucteMe koopauHar. MNpy peweHnn 3aaay LenecoodbpasHo NPULEPXUBATLCS CNEOYOWETO
nnaHa:

1) ycTaHOBWTb 06BEKT ABUXEHUS (TOYKY MNW TENO);

2) BbISIBUTb BCE CBSA3M U NOKasaTb Ha pacyéTHON cxemMe CUCTeEMy KoopamHaTt, Hanbonee yaobHyio Ans coOCTaBneHUs
YPaBHEHUI OBUXEHWS;

3) onpenennTtb cNocob 3anaHns ABUXEHNUS TOUKN;

4) pewnTb NONYYEHHYKO CUCTEMY YPaBHEHWUIA OTHOCUTENIbHO NCKOMBIX BEINYUH.

Mpu pewernn 3apay 3ananusa K.1 "OnpeneneHrne ckOpoCTU 1 YCKOPEHUS TOYKM MO 3a4aHHbIM YpaBHEHNAM eé
IBUXeHNs" LenecoobpasHo NpuaepXnBaTbCs Cneayouero nopsiaka:

1. Vicknoyms 13 3afaHHbIX B KOOPAMHATHON hopMe YPaBHEHUI OBMXEHNS BpeMS t, HANTN ypaBHEHNE KPUBOM, YacTb
KOTOPOW (MU LENMKOM BCS KPMBas) SBNSETCH TPAEKTOPUER ABMXeHUS. HauepTuts B Maclwtabe TpaekTopuio 1 OTMETUTb
Ha Hel NONoXeHWs TOYKM B Ha4YanbHbIA 1 B 334aHHbIAA MOMEHTbI BPEMEHMW.

2. Npoekunn BEKTOPOB CKOPOCTU 1 YCKOPEHUS TOYKM HAXOOUM N3 YPaBHEHWU OBUXEHWUS METOOOM MPOEKLUNA,
npeLBapuTenbHO NX NPOAMMIEPEHLMPOBAB 1 BbIYUCANB 3HAYEHWS MPON3BOOHbIX NPU

t=t1 c.

3. Mo HanOeHHbIM MPOoEKUUsIM ONpenensioT MoAyM BEKTOPOB CKOPOCTU M YCKOPEHNS, a TakXe KacaTefbHOro 1
HOPManbHOro YCKOPEHUA TOYKN.

4. BekTOpa cKOpOCTU 1 YCKOPEHWUIA CTPOST MO MONYYEHHbIM NPOEKUUSM. 3aTeM BbIYMCASIOT Paanyc KPUBU3HDI
TpaekTopun B Touke npwu t=t1 c.

5. Mpadhmnyeckoe NOCTPOEHME CKOPOCTU 1 YCKOPEHUS SABASIETCS KOCBEHHbBIM KOHTPONEM NPaBWiibHOCTU aHaNNTNYECKUX
BblYMCEHWIA. B cniyyae, ecnv BblYMCNEHNS SBNSIOTCS BEPHBIMM, BEKTOP CKOPOCTW ByAeT HanpaB/eH Mno KacaTeNbHom K
KPWBOW TpaeKkTopum ABMXeHUS (418 NpsMoli - coBnagaeT C OTPe3KOM LAaHHOW NPSMON), a BEKTOP MOMHOr0 YCKOPEHNS
nocne pasnoXeHns Ha KacaTerbHYyK Y HOPMalbHYH COCTaBnsowme aét B MaclTabe 3Ha4EHNS STUX COCTaBISIOWYIX.
Kpome Toro, HanpaeneHunsl 3TMX BEKTOPOB, @ TakXe COCTaBNAOWMX NOHOrO YCKOPEHWS, MO3BONSIOT MPOBEPATb 3HAKU
3HAYEHWUA OaHHbIX BEINYMH.

Mpu pewernmn 3apaum K.2 "OnpeneneHne CKOPOCTEN 1 YCKOPEHWIA TOHEK TBEPLOro Tena npu NOCTynaTesibHOM U
BpallaTenbHOM LBMXEHUSX" BHaYane onpenensitot koadoduumeHTsl G, Mpu KOTOPbIX OCYLLECTBNsSieTCs Tpebyemoe
OBUXEHVe rpy3a. 3atem, UCMonb3ysa 3aiaHHble KUHEMATUYECKME CBA3W ABUXEHMS TEN, ONPenensioT CKOPOCTb U
yckopeHue rpysa 1 1 Toukm M ogHOro ns Konéc B MOMeHT BpeMeHm t=t1 ¢. ST 3anaym pekomeHayeTcs pewatb B
cnegytoueM nopsioke:

1. Vicnonb3ys 3aaaHHble YCNOBUS OBUXEHNS rpy3a 1 onpenenstot noctosHHble C. MoctosHHblie CO n C1 onpenenstoTtcs
13 3aaHHOro ypaBHeHMs OBNXeHns rpysa npu t=0 ¢, a noctosHHas C2 onpenenseTtcs n3 ycnosums, 4to npu t=t2 ¢
KoopAmHata rpysa paBHa x2. Takum 06pa3oM, ypaBHEHME OBUXEHNS rpy3a 1 cTaHOBUTCS onpefenéHHbIM, YTo faeT
BO3MOXHOCTb BbIYMCIUTb €r0 KUHEMaTUYeCckme napaMeTpbl (CKOPOCTb, YCKOPEHWE) B Nt0BO MOMEHT BPpEMEHN

2. OnpepensiloT KNHeMaTUYeCcKne XxapakTepmucTmki (Yrnosble CKOPOCTb U YCKOpeHWe) Koneca, KOTOPoMy NpuHaanexumT
Toyka M. [1ns 3TOro 3anvcbiBalOT ypaBHEHUS, CBSA3bIBAOWME BpaLWaTebHbIe ABUXEHNS KacaloWmxcs OKPYXHOCTEN,
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. lokasaB Ha pYCYHKEe MexaHU3ma HanpaBneHus yrioBbiX CKOPOCTM U YCKOPEHWS Kofleca, Ha KOTOPOM pacnonoxeHa
To4yka M, NpoBOAAT HaNpaBNeHUs1 BEKTOPOB CKOPOCTU, LEHTPOCTPEMUTENBHOIO, BpallatesibHOro U NoaHOro YCKOPeHui
3TOW TOYKW.

Mpw peweHnn, 3aaay 3anaHna K.3 "KuHematunyeckuii aHannsa niockoro MexaHnama" HeobxoamnMo TiaTeslbHO U3y4nTb
NpUBELAEHHOE HUXE PELIEHNE N MPUMEHUTb ONCaHHbIE TaM CNocobbl K PELEHNIO 334241 CBOErO BapUaHTa.
MNpuBeném pekoMeHaoyeMbll MOPSOOK PeLeHNs 3TUX 3aaaq.

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

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

3. Boiuucnsot ckopoctu Todek B n C, Ha pucyHKe nokasblBatoT HanpaeneHNs yrioBoi CKOPOCTM 3BEHA, COBEPLLAIOLLENO
naockoe ABMXeHne, BEKTOPOB ckopocTen Toyek B n 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.
MeToauka onpegeneHns 3Tux NnapameTpoB B 3aBUCKMMOCTY OT BUAa NPeAnoXEHHOro MexaHnama pasnuyHa. Pasnuyve
COCTOMUT B TOM, YTO AN15 KPUBOLWMNHO-WATYHHOrO MeXaHM3Mma ycKkopeHue nonsyHa B HanpasneHo BLOMb Hanpasnsowen
nonsyHa. Ing MmexaHm3moB C Koneécamy HanpaBneHns HU YCKOPEeHNs To4ku B, HK yckopeHms Todkn C 3apaHee
HenaBeCTHbl. OfHAKO ANS BCEX MEXaHW3MOB HY>XHO YMETb paccyutaTb 1 ONPeaennTb HanpasBneHns COCTaBNSAOWMX
YCKOPEHUS TOYKM. YTNOBOE YCKOPEHMe 3BeHa, COBEpLIaoWero nnockoe ABUXeHue, B KPUBOWUMNHO-WATYHHOM MeXaHn3Me
paccynTbiBaeTcs

rocrne onpeneneHns kacaTenbHOro yckopeHus Toukn B npu eé BpaweHun BoKpyr nontoca A, HaLeHHOro crnocobom
npoekumin. B MexaHnamax ¢ NoABUXHbLIMU U HENOABMXHbBIMU KONECaMU, YYNTbIBAS BbIlEe CKa3aHHOE, MOXHO MyTéM
ondppepeHunpoBaHns yrnoBoi CKOPOCTA 3BEHA, COBEpPLUIAIOLWEro NIOCKOe ABUXEHNE, N0 BPEMEHW C AaNbHEAWNM
npeobpasoBaHNeM 3TOr0 BblpaKeHUs BbIYUCIUTL YIIOBOE YCKOPEHWe 9Toro 3BeHa. B MexaHnamax ¢ oboumu
MOABUXHbBIMU KONEcamm 13-3a PaBHOMEPHOrO BpalleHnsi 06omx KONéc yrnoBoe YCKOpeHve 3BeHa, COBepLUaloLero
Nnockoe ABMXEHWE, PaBHO HYNIO.
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6. Ha prcyHke nokasbiBaloT HanpasfieHne yrnoBoro yCKOPeHns 3BeHa, COBEPLIALLEro Nnockoe asnxeHune. O0ns
KPUBOLIMMHO-WATYHHOrO MeXaHn3ma HanpasneHne 3Toro yriioBoro yCKOPEeHUs COOTBETCTBYET MOSTIOXUTENIbHOMY
HanpaBfeHWIO KacaTeNbHOro YCKOpeHmMs To4km B npu oTHocutensHoM BpaweHun 3seHa AB Bokpyr nontoca A. [ns
MexaHvn3Ma C OOHWM MOABUXHbIM KONIECOM HanpasfieHNe YyrnoBoro YCKOPeHUs 38eHa, COBEPLIAIOLEro NI1ockoe
OBUXEHVWe, ornpenenseTcs HanpasneHNeM yrnoBoro YCKOpeH1sa Kpnsowmna.

Lns peweHuns 3apayn 13 3agaHus K.7 "OnpenenexHve abcontoTHOM CKOPOCTM U abCONMOTHOMO YCKOPEHUSI TOUKI"
npeaBaputensHo nayymte Temy "CnoxHoe OBUXEeHWe TOYKU" 1, TOraa, MCNnonb3ys TEOPEMbI O CNOXEHMM CKOPOCTEN 1
ycKopeHun Touku (Teopema Kopuonuca), npuaepxmsantecb cnemytowen nocnenosarenbHOCTU 4eACTBUNR:

1. B Hauyane HeobxoaMMOo YCTaHOBUTL OTHOCUTENBHOE NOMoXeHne Toukn M B kaHane Tena D B faHHbIi MOMEHT BpEMEHU
t1. Ecnu nony4eHHoe 3Ha4yeHWe OyroBoi KoopauHaTthl ByneTt oTpuuatenbHbIM, OTIoXUTe Touky M1 Ha pucyHke ¢ Opyrol
CTOpOHbI 0T To4kK O. MNpMMepHO 4ns NONOBMHbLI BapyaHTOB Touka M MoxeT ABuratbcsi B 060MX HanpaBneHusIx ot
HayanbHOWM TOYKM OTCHETA OyroBON KoopAMHaThI TOYKM M, OTHOCMTENBHOE OBUXEHME KOTOPOWA 3a0aH0 €CTECTBEHHbIM
cnocoboMm. MoaToMy, ecnu 3Ha4eHne No-Ny4nTCsl NONOXUTENbHbIM, MONOXEHWE To4KM M cooTBETCTBYET NOKa3aHHOMY Ha
pucyHKe.

2. Ncnonbaysa onddpepeHupoBaHme 3a8aHHbIX ypaBHEHU ABMXEHWUA Tena n To4ku M, HangmTe KOMNOHEHTb CKOPOCTH
N YCKOPEHMS B MEPEHOCHOM 1 OTHOCUTENbHOM ABUXEHNSX, a Takke NoBopoTHoe (Kopronmcoso) yCKOpeHne B AaHHbINA
MOMEHT BPEMEHU U B HaAeHHOM nonoxeHun M1 Touku M oTHocuTensbHo Tena (npu t = t1 c).

3. ABcontoTHas CKOPOCTb TOUKU M HaxoaouTCs Kak reoMeTpruyeckasl CyMMa OTHOCUTENBbHON 1 MEPEHOCHO CkopocTeit. B
NpVBEAEHHLIX BapnaHTax 3aaHns NepPeHOCHoe IBMXeHMe Tena D MoxeT ObiTb BpawaTenbHbIM UK NOCTYNAaTENbHbIM.
4. OnpepnensitoT abCONMNOTHOE YCKOPEHME TOUKM Kak FreOMETPUYECKYH CyMMY MEPEHOCHOr0, OTHOCUTENBHOIO U (Mpu
Hann4um) Kopronncosa (NOBOPOTHOrO) YCKOPEHWUIA.

5. C uenbio caMonpoBepKy PEKOMEHAYETCS NONyYEeHHbIE BENNYMHBI MOKa3aTb Ha PUCYHKE U CIIOXUTb UX FEOMETPUYHECKM.

3a4ayn no ctaTvke pewarTcs aHanMTUYeckKnm crnocobom NyTéM CocTaBneHns ypaBHEHWU paBHoBecus. MNpu peweHun
3a4ay uenecoobpasHo nNpuaepXxmnBaTbCs cneayowero nnaqa:

1) ycTaHOBWTb 06EKT PABHOBECUS;

2) BbISIBUTb BCE CBSA3M M NOKa3aTb Ha PaCYETHON CXEME BCE MX peakumu, a TakXe BCE aKTUBHbIE CUMbI;

3) onpenennTtb BULO CUCTEMBI CU, OEVCTBYIOWMX HA JaHHbIA 06 bEKT paBHOBECHS;

4) BblbpaTtb Hanbonee ynobHy0 4N COCTABNEHUS N PELIEHNS YPaBHEHWIN paBHOBECUS CMCTEMY KOOPOMHAT;

5) cocTaBnTb CUCTEMY YpaBHEHMI paBHOBECKS paccMaTpUBaeMoro 06bekTa, HaxoasaWwerocs B paBHOBECUN MOL,
LencTBMEM OaHHOW CUCTEMbI CUN;

6) pewmnTb NONy4EHHYIO CUCTEMY YPABHEHWU OTHOCUTENbHO MCKOMbIX BEMUYMH.

3afaym Ha paBHOBECKE TBEPObIX TEN, HAXOASAWMXCS MOL AEACTBMEM MNOCKOW CUCTEMBI CUJ1, PEWIAIOTCS MO NPUBEAEHHOMY
HVXe obWweMy nnaHy.

YpaBHeHUs paBHOBECUS TBEPOOro TeNa B Cny4yae NPOU3BONbHON MNOCKOA CUCTEMbI CUT MOXHO COCTaBUTb B OOHOW U3
TPEx cpopM. Bbibupasi Ty nnm nHyto coopMy ypaBHeHWI paBHOBECUS], ClelyeT CTPEMUTLCS K Nofy4YeHnto Hambonee
MPOCTOW CUCTEMbI YPaBHEHWIA, YTOObI B KaXA0€ U3 HUX BXOAMNO MUHMMAaNbHOE YNCNO HeN3BECTHbIX. Heobxoaumo nmeTb B
BUAY, YTO Nony4yeHmio 6onee NPOCTON CUCTEMbI yPaBHEHWIA cNocoBCTBYET TakXe yaadHblli BbIBOp CUCTEMbl KOOPAUHAT.
Ocu koopamHaT cnefyeTt HanpaensTb Tak, 4ToObl OHU BbINN NEPNeHaNKYNSAPHbI K HEKOTOPbIM HEN3BECTHLIM PeakLUsIM.
Torpa 3Ty peakummn B COOTBETCTBYIOLWNE YpaBHEHUS NPOEKLMA He BOAOyT. C 9TON Xe LeNbio TOYKM 4N COCTaBNeHNs
ypaBHEHUIA MOMEHTOB criefyeT BbibupaTb TaM, rae nepecekaetcs 6onblue HEM3BECTHbIX peakuuii (eCNn TONbKO 3TO He
YCNOXHUT BblYMCNEHWNE nned apyrux cun). Mpu BblMMCNEHUN MOMEHTOB YacTo bbiBaeT yaobHO pasnaraTb HEKOTOPbIE CUflbI
Ha cocTaBnsowme 1, Nob3ysacb TeopeMorn BapmHboHa, HAX0AUTb MOMEHT CUMbl Kak CYMMY MOMEHTOB 3TUWX
COCTaBNAOWMX.

B ctatuke TBEpOOro Tena Hapsgy ¢ 3afadamMu paBHOBECUS OOHOrO Tena NpuUxoamTcs paccmaTpmeartb U 3a8aqu
paBHOBECUS CUCTEMbI COYSIEHEHHDIX TN, T.e. KOHCTPYKL MK, COCTOSIWEN N3 HECKONbKUX CBA3AHHbIX He XECTKO ApYr C
Opyrom vactel. B couneHEHHbIX CUCTEMax pasnuyatoT BHEWHNE CBA3U (ONOpPbI), CKPENNSIOWME KOHCTPYKLMIO C Tenamu,
He BXOASIMMM B €€ COCTaB, U BHYTPEHHME CBSI3M1, COEAMHSIIOWME HAaCTU KOHCTPYKLIMN MeXay COBOi.

PelueHre 3a0ay paBHOBECKS COYNEHEHHBIX CUCTEM MOXHO NMPOU3BECTU OBYMS crocobamu.

Mep.bii cnocob. OcBob60ANTLCS TONMBKO OT BHELWHUX CBA3EW U COCTaBUTb YPaBHEHMS paBHOBECUS AN BCEW KOHCTPYKUMUN
B LIeNIOM Kak Ans ogHOro TBEpaoro tena. NNpaBoMepHOCTb COCTaABNEHNS 3TUX YPaBHEHWU CneayeT U3 akCMoMmbl
OTBEpLEBaHUs, COrnacHoO KOTOPOW cuctema Cui, OenNCTBYOWMX HA KOHCTPYKLUMIO, MPU paBHOBECUM O0MXHA
yOBNETBOPATb YCNOBUSM paBHOBECUSI TBEPOOro Tena, XOTs1 KOHCTPYKLMS Nocne 0CBOBOXOAEHUS OT BHELIHMX OMOP W He
ocTaétcst XECTKoi. YacTo Yncno nonyYyeHHbIX TaknM 06pasom ypaBHEHWIA OKa3blBaeTCS MEHbLIE YACNA HEN3BECTHbIX,
04HaKko 370 06CTOSATENLCTBO eWweé He AenaeT 3afady ctaTnyeckm HeornpeaenéHHo. Ecnm pacuneHnTb KOHCTPYKUMIO Ha
OTAENbHbIE YACTU N COCTaBUTb YPaBHEHNS PaBHOBECUS ANS OOHON UM HECKONbKUX YacTen ¢ Y4ETOM peakuunin
BHYTPEHHUX CBSI3€M, TO YACNO HEN3BECTHBIX MOXET 0Ka3aTbCsl He Bonblue YMcna BCex COCTaBEHHbIX HE3aBUCUMbIX
ypaBHeHWI paBHOBECKS. B 3TOM cnydae 3anava SBnseTcs cratnydecku onpenenéHHom.

Btopoit cnocob. KoHCTpyKUMS cpasy pacyneHsieTcsl Ha oTAeNbHble XECTKME YacTu 1 paccMaTprBaeTcsl paBHOBECUe
KaX 0V N3 HNX B OTOENbHOCTA C YYETOM BHYTPEHHUX peakLUnii.

3apaymn paBHOBECUS TBEPLAbIX TEN, HAXOAAWMXCA NOL OEACTBMEM NPOCTPAHCTBEHHON CUCTEMbI CUJI, PEWAtOTCS No
N3N0XEHHOMY OBLWEMY MnaHy.

[ns paBHoBecus TBEPOOro Tena nog OencTBMeM NPOCTPaHCTBEHHOW CMCTEMbI CUT HEOOX0AUMO U 0OCTaTOYHO, YTOObI
CyMMa MpoeKUnii Bcex OeVCTBYIOWMX CUN (aKTMBHBIX U MACCUBHbLIX) HA MPOV3BO/bHO BbiBpaHHbIe OCY OEeKapTOBbIX
KOOPAMHAT U CYMMbl MOMEHTOB BCEX CUT OTHOCUTENBHO 3TUX OCEN PaBHANUCH HYMIO.
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Mporpamma ancumnnuHbl "Teopetudeckas n npuknagHas mexaHuka"; 01.03.02 "MpuknagHas matematvka v nHgopmaTtmnka".

Ons Toro 4ytobbl 3 apada bbina cTaTMYeCKn ONpPenenéHHOM, YACTO HEU3BECTHbIX, BXOASAIWMX B 9TV YPABHEHUS, HE AONXHO
6biTb 60nee wecTn. Belbupas cuctemMy KoopavHaTt, CnefyeT CTPEMUTLCS K TOMY, 4TOBbI OCK KOOpAMHAT Bbinn
napannenbHbl UV NEPneHaNKYNSPHbI K BO3MOXHO BONbLIEMY YMCTY HEM3BECTHBIX peakuuii. Toraa ata peakumm nmbo
MPOEKTUPYIOTCS HA OCY B HATYPanbHYO BENWYMHY, MO0 UX MPOEKLIMM HA OCU KOOPAMHAT paBHbl Hymo. Kpome Toro,
XenaTtenbHO Havano koopavHaTt Belbpath Tak, YTobbl OCK Nepecekany Kak MoXHO 60onblie HEN3BECTHBIX peakumii. B aTom
Cry4ae OHUW He BOWAOYT B ypaBHEHUE MOMEHTOB.

I'Ip|/| cocTtaBneHnn ypaBHeHVII7I paBHOBECKUA Hanbonbliee 3aTpyaoHeHune Bbi3blBa€T BblHNCIIEHNE MOMEHTOB CUJ
OTHOCUTEJIbHO OCEM KoopAunHar. B HEeKOTOpPbIX Cly4asXx 6biBaeT y,D,O6HO, KakK 1 B Cliy4ae MNOCKOWN CUCTEMbBI CWT,
Pa3noXKnTb CUNY Ha cocTaBnsarowme, napannejibHbie KOOpAnHaTHbIM OCAM, N HAXOANTb MOMEHT CWJibl OTHOCUTE/IbHO OCU
no teopeme BapVIHbOHa Kak anre6paw-|eCKyro CyMMYy MOMEHTOB COCTaB/AOLWNX. B cnoxHbix cnyydasax ons obneryeHuns
BblHMC/IEHNA MOMEHTOB CU/1 peKoMeHOyeTCA I/I306pa3I/ITb Ha BCnomMmorartesibHOM pUCYyHKe NMpoeKunto paCCManMBaGMOM
KOHCTPYKUMN N NPUTOXKEHHbIX K HEeW CU Ha NJIOCKOCTb, nepneHankynsapHyto K oCn, OTHOCUTE/NIbHO KOT0p0I7I
onpenensarTcsa MOMEHTbI CUN. I'Ip|/| 3TOM MpoeKunm cun 0aruTcAa CO CTOPOHbI NONOXUTENBHOIO HanpasneHns ocu.

YKasaHusi K BbINOMHEHWIO 3a4a4 KOHTPO/bHOM paboTbl no pasaeny "OuHamuka".

3anayn no JMHaMUKe pelaTcs aHaNMTUYECKMM CNOcoOOoM - MYyTEM COCTaBNEHUS YPaBHEHNI OBUXEHUS TOYKW, TENA B
BbIOpaHHOI MK 3a4aHHON CUCTEME KOOpAMHAT.

Mpwn peweHnn 3a8ay 3anaHuin 0.1 "HTerpuposaHue anddepeHumnanbHbIX ypaBHEHUA OBUXEHUS MATEPUanbHON TOYKMW,
Haxonswemncs nog gencTenmemM NnocTosHHbIX cun” n [1.2 "VIHterpmposaHne amddoepeHumanbHblX YPaBHEHUA OBUXEHNS
mMaTepuanbHoOin TOYKK, Haxoaawencs non NencTBUEM NepeMeHHbIX cun" uenecoobpasHo NpuOepXnBaTtbCs creaytowei
nocnenoBaTenbHOCTU:

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

2) BbISIBUTb BCE CBSA3M U MOKa3aTb Ha Pac4&THOM cXeme MHepUMasbHyo cucTeMy oTcHéTa, Hanbonee yoobHyto ans
COCTaBNEHMNS YPABHEHWU OBNXEHNS;

3) onpenenntb cnocob 3aaaHns OBUXEHNS TOYKU;

4) cocTaBUTb CXeMy OEWCTBYIOWMX HA MaTepuanbHyto TOYKY CUn, a B cny4ae HecBOHOOHOro OBUXEHMUS TOYKN
npenBapuTenbHO NPUMEHNUTD NPUHUMNA 0cBOOOXAAEMOCTU OT CBSI3€il;

5) ycTaHOBUTb HavasbHble YCNOBMS OBMXEHNS TOYKN, T.€. Bbipasntb Npu t=0 ¢ HaYanbHbIe KOOPAUHATHI U NPOEKLMN Ha
KOOpAMHATHbIE OCY HAYaNbHOWM CKOPOCTU TOYKW;

6) cocTaBUTb HA OCHOBaHMU CXEMbI CUT OCHOBHOE YPaBHEHVE OVUHAMWKM TOYKM B MPOEKLMM HA BbiBpaHHbIE OCK
KOOpAuHaT, T.. COCTABNTb CUCTEMY AUddPepeHLnanbHbIX YPaBHEHWA LBUXEHUS TOUKU;

7) pewmnTb NONy4eHHYI0 CUCTEMY YpaBHEHWU 3a8a4u Kowmn OTHOCUTENbHO UCKOMbIX BEMIMYWH, T.€. NMPOUHTErpUpoBaThb
NONYYEHHYIO CUCTEMY YPaBHEHWIA, onpenenns NoCTOSHHbIE MHTErPUPOBaHUS U3 HaYasTbHbIX YCTOBUIA;

8) npounsBecTn KMHeEMaTM4yeckoe nccnegoBaHne Nony4eHHOro peLeHns;

9) NO BO3MOXHOCTW, COCTaBUTb YPaBHEHNE TPAEKTOPUM TOUKM 1 MOCTPOUTb TPAEKTOPMIO TOHKN.

Mpw peweHnn 3apad 3anaHus .4 "iccnenoBaHne 0THOCUTENBHOMO ABUXEHNUS MaTepuanbHol ToYKK" LuenecoobpasHo
npuoepXxneartbCcs CreayroLero niaHa:

1) BbISIBUTb BCE CBA3U 1 MOKa3aTb Ha PacHETHOW CXeMe MHepLUManbHyo (HENOOBUXHYIO) N HEMHepLMaNbHYO
(MOOBUXHYIO) CMCTEMBI OTCYETA;

2) COCTaBUTb CXEMy OENCTBYIOWMX HA MaTepUanbHyO TOYKY akTUBHBIX CUIl, @ B Cly4yae HeCBOBOLHOr0 LBUXEHUS TOUKU
npeLBapuTENbHO NPUMEHUTD MPUHLMN 0CBOBOXLAEMOCTH OT CBS3EM 1 NOKa3aTb peakLmy CBA3EH U CUIbl TPEHUS;

3) HalT ycKopeHMe TOYKM B NEPEHOCHOM ABMXEHUN 1 KOpMONNCOBO YCKOPEHUE;

4) onpenennTb NepeHocHyo 1 Koprnonucosy Crbl MHEPLIK;

5) n3yumntb LBMXEHNE HECBOBOAHOM MaTEpManbHOM TOUKM, As YEro K AeMCTBYIOWMM aKTUBHBIM CUNaM 1 peakumsam
cBszelt [ob6aBUTb CUbl MHEPLIMM TOYKM, MOCIE Yero COCTaBUTb CXEMY CUNT;

6) yCTaHOBUTb HaYanbHble YCNOBMS OBUXEHUS TOHKM;

7) cocTaBnTb U MPOUHTErpMpPOBaTh cucTeMy anddepeHumnanbHbiX ypaBHEHUIA OTHOCUTENBHOMO ABMXEHMNS TOYKN;

8) n3yyas oTHoCMTENbHOE paBHOBECKE, NUCXOAUTb U3 CUCTEMbI YPaBHEHWUI PABHOBECUS aKTUBHbIX CUM, peakLmnin CBA3EN U
NEepeHOCHON CUibl MHEpPLUN;

9) npoaHann3npoBatb MOYYEHHOE PeLWEHNE C TOYKU 3PEHNS KUHEMATMKM.

MNpu peweHnn 3agay 3apaHva 1.6 "MpuMeHeHne OCHOBHbIX TEOPEM AUHAMUKMN K NCCNEef0BaHMIO ABUXEHNS
MaTepmanbHoOM ToukKn" LenecoobpasHo NpuaepXneaTbcs creaytole NocnenoBaTeibHOCTU:

TpaekTopuo OBUXEHMS TOUKU Pa3bMBalOT HA KPUBONMHENHBIE N MPSAMONMHENRHBIE YYaCTKM.

Ha Kpu1BONMHeRHbIX yyacTkax TpaekTopun 4ns onpeneneHnst CKOPOCTU TOUKM NCMONb3YT TeopeMy 06 N3MEHEHM
KWHETUNYECKON SHEePrumn TO4KM U OeNCTBYIOT MO HUXE NPUBEAEHHON CXEME:

1) BEIBUPAIOT CUCTEMY KOOPAMHATHBIX OCEA;

2) COCTaBnsIIOT CXeMy LENCTBYIOWMX HA TOYKY cuil. B cnydae nayyeHus OBMxXeHUs HeCBODBOAHOW TOYKM, NpeaBapuTeNbHO
ocBoboanTb €€ OT CBA3EN, BBELA AEVCTBYIOILMNE PEAKLUN CBS3EN;

3) yCTaHOBUTb 3HAa4YeHMsa MOAYNEn CKOPOCTEN B HAYaIbHOM Y KOHEYHOM MONOXEHUSIX, HanpaBmB NX Mo KacaTenbHOM K
TpaekTopuu;

4) NpUMeHNTb TeopeMy 06 N3MEHEHUN KNHETUYECKO SHEPrv B MHTErpanbHOM chopMe;

5) 13 nonyymsLlerocst ypaBHeHNs onpeaennTb NCKOMbIE BENNYWHDI.

Ha npsaMonunHenHbix yHacTkax OBUXEHNS TOYKU PYKOBOACTBYIOTCS CneayownmM:
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Mporpamma ancumnnuHbl "Teopetudeckas n npuknagHas mexaHuka"; 01.03.02 "MpuknagHas matematvka v nHgopmaTtmnka".

a) B cnyyae 3a4aHuns 0JIMHbl y4acTKa NPUMEHSIIOT TEOPEMY 06 M3MEHEHWNUN KUHETUYECKOM SHEPTM TOUKU B UHTErPaNbHO
goopMe Mo Bbllwe NPUBEOEHHON CXEME;

6) B cnyyae Xe 3a4aHunsi BDEMEHW ABUXEHUS TOYKM MO NPSMONUHERHOMY YHacTKy NMPUMEHSIOT TeopeMy 06 N3MeHeHNM
KONM4YecTBa ABUXEHNS TOYKWN B MHTErpanbHOn chopme. Npun aTOM NpuaepXmnsaroTcs cnenyowero anroputMa peweHns:
1) BbIBUPAIOT KOOPLAMHATHYIO CUCTEMY;

2) COCTaBnsAOT CXeMy OEACTBYIOWMX CUAl, BKAIOYAS U peakunn CBA3EN;

3) COCTaBNSAOT HA OCHOBAHUM TEOPEMBI 06 M3MEHEHMUN KONNYECTBA ABUXEHNS TOUKN ONS CRyYas ABUXEHUS TOYKM NO
NIOCKOCTMN [iBa CKaNsIPHbIX ypaBHEHWS, MPOEKTUPYS BEKTOPHOE BblpaXeHWe TEOPEMbl HA KOOPAMHATHbIE OCHU;

4) N3 3TUX ypaBHEHWIA oNpenensitoT UCKOMble HEN3BECTHbIE.

Ins onpeneneHns naBneHns ABUXYILENCS TOYKN HA HENOOBUXHYIO MAOCKYIO KPUBYIO MCMOMb3YIOT NN OCHOBHYIO
TeopeMy OVHAMUKKM B NPOEKLUMMW Ha MMaBHY HOPManb, UNu, NPUMeHss NpuHumn Mepmaxa - Siinepa - Janambepa ons
mMaTepuanbHOM TOYKW, 3aN1CbIBAIOT YPaBHEHWNE KUHETOCTATUKM B NPOEKUMW HA FaBHYI0 HOpMasb K KPUBOW, B KOTOpOE
BXOAWT LEHTPOBEXHAs crna MHepLun.

3apauum 3apaHus .10 "MprmeHeHne TeopeMbl 06 3SMEHEHUN KMHETUHECKOW SHEPTUN K N3YHEHWIO OBUXEHNS
MEXaHM4YeCcKon cucTembl”" LenecoobpasHo pewaTb B TaKOM NOCNeA0BaTENbHOCTH:

1) cocTaBuTb CXeMy BCEX OENCTBYIOWNX (BHEWHWNX U BHYTPEHHUX) CUM HA TOYKK (Tena) CUCTEMbI. Tak Kak HUTK (KaHartbl,
BEPEBKWN) HEBECOMbI Y HEPACTSXUMbI, TO BHYTPEHHWE CUMbl HE NPUHUMAIOTCS BO BHMMaHMWeE. Y4nTbiBAIOT TONbKO CUMbI
TPEHUS CKOMbXEHNS N MOMEHTbI OT CUJT TPEHUS KayeHus Ten;

2) onpenenntb Ha4yalbHble N KOHEYHblEe CKOPOCTWU TOYEK U yrnoBble CKOPOCTU TeNl CUCTEMBDI. Ecnn 3apaHbl ypaBHEHUA
ABMXEeHNA Ten (TO‘-IeK), TO X yrnoBble CKOPOCTU U CKOPOCTU LIEHTPOB MACC BbIHNCNAKOTCA ONns ntoboro MoMeHTa BpeMeHU;

3) BbIpa3nTb BCE CKOPOCTW W YrNOBblE CKOPOCTU TEN Yepes UCKOMYIO BENNYUHY;

4) cocTaBUTb BblpaXeHue Ons KUHETUYECKON SHEPrMn CUCTEMBI;

5) onpepenntb NyTv, NPONAEHHbIE TOYKaMU NPUAOXEHWS CUN NPY NPOXOXAEHUM TENOM 1 pacCTosHMS s;

6) NPUMEHUTb TeopeMy 06 N3MEHEHUIN KUHETUYECKON 3HEePrM 1 U3 COCTABNEHHOMO BbIPaXXEHUS ONPeaennTb UCKOMYIO
BENUYUHY.

3anayv 3apaHua [.14 "TlpyMeHeHne npuHUMna BO3MOXHbIX NEpeMeLLeHN K peleHmnio 3aaa4y 0 paBHoBeCUmW Cun,
MPUWOXEHHBIX K MEXaHWYECKOM CUCTEME C OLHOW cTeneHbto cBoboabl” LenecoobpasHo pewatb B TaKOM
nocnenoBaTefibHOCTU:

1) n306pasmnTb Ha PUCYHKE BCE aKTUBHbIE CUNbI;

2) Npu HanU4MM HenaeanbHbIX CBA3ei [06aBUTL COOTBETCTBYIOIME PeakLun CBA3E (Hanpumep, Cusbl TPEHUS);

3) B cnyyae HeobX0AMMOCTM OMNPERENNTL PEAKLMIO CBA3M, MBICTIEHHO OTBPOCUB COOTBETCTBYIOLWYIO CBA3b U 3aMEHUB €€
NCKOMOW peakumen.

B naHHOM 3a4aHnu npeacTaBneHbl MEXaHNYECKME CUCTEMBI C OHON CTeneHbto cBoboabl. [103TOMY Aanee noctynarT
cnegyrowmm obpasom:

4) natb BO3MOXHOE NepeMeLLeHe OOHOM N3 TOYEK CUCTEMBI (OBOBIYHO 3TO TOYKA BELYLEro 3BeHa MEXaHN3ma) u
BbIPA3UTb BO3MOXHbIE NMEPEMELLEHUS TOYEK MPUNOXEHUS CM B 32BMCMMOCTU OT 3a4aHHOr0 BO3MOXHOrO nepeMelLeHmns;
5) BbluMCANTL CyMMy paboT BCex CuJl, ykadaHHbIX B MyHKTax 1), 2) n 3), Ha COOTBETCTBYIOLLMX BO3MOXHbIX NEPEeMeLLEHNAX
NX TOYEK MPUNOXEHNS N NPUPABHATD 3TY CYMMY HYJIIO;

6) pelwrs cocTaBneHHOE YpaBHEHNE PABHOBECUS, ONPEAENNTb UCKOMYIO BENNYMHY.

Bce MYHKTbI BbllWEN3M0>XKEeHHOro niaHa OO/KHbI ObITb OTpaXeHbl B MOACHEHUSX, CONPOBOXAAOWNX peleHne Kax aom
3an0aydn.

Llenbto KOHTpOJ'IbHOI7I paﬁoTbI ABNsAeTCA npmo6peTeH|/|e HaBblKOB CaMOCTOATENbHOI0O pelweHnsa NocTaBeHHbIX 3a0a4y 1
npopa60TKa COOTBETCTBYOWNX TEM, NCMONb3YyEeMbIX ONA NX pelleHnd.

KoHTponbHas paboTa cnocobctByeT 3akpenieHmio, yriybneHuio n 0606WeHNI0 TEOPETUYECKMX 3HAHWI, & TaKXe
NPUMEHEHUNIO 3TUX 3HaHWN K peweHunto pa3H006pa3HbIX 3a4a4y MexXaHUKN B LIENOM.

3. JlTabopartopHble paboTbi

Tembl 16, 17

NabopatopHas paboTa €1. "McnbiTaHne Matepuranos Ha pacTsXeHne".

I/I3yL|eH|/|e noeefeHns Metanna nog OencTenem Harpyskuy nposoaonuTcs nytem UcnbiTaHNA CTaHOapPTHbIX O6p83LI,OB Ha
cneumanbHbIX UCnbiTaTenbHbIX MawnHax. B pesynbTate MCIbITaHWIA onpenendrTcsa MexaHnyeckne XxapakTepucTtukun
mMatepuana, KoTopble NO3BONAIOT OLUEHUTb ero NpPo4YHOCTb N MNACTUYHOCTb.

NabopatopHas paboTa €2. "VcrnbiTaHne Matepuanos Ha cxaTne".

SKCneprMeHTanbHOE ONpeaeNeHne MeXaHN4eCckux XapakTePUCTUK U NCCNeaoBaHne 0cobeHHOCTEN NedpOpMMPOBaHNS 1
paspylweHns Ha cxaTtue. VcnbiTaHus cTaHaapTHBIX 06pa3L0oB NPOBOAATCS HA CreLnanbHbIX MallVHAX.

NabopatopHas pabota €3. "OnpeneneHne Mooyns ynpyroct u koagduumeHta MyaccoHa matepuanos".
MosicHAETCSA MEXaHWNYECKIMI CMbICT MOLYNS YNPYrocTu 1 KoagpdouumeHTa MyaccoHa, a Takke MeTon ux
3KCMEPUMEHTaNbHOrO OnpeneneHus.

Na6opatopHas paboTa €4. "VicnbiTaHMe Matepranos Ha cpes".
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Mporpamma ancumnnuHbl "Teopetudeckas n npuknagHas mexaHuka"; 01.03.02 "MpuknagHas matematvka v nHgopmaTtmnka".

[aeTtcs onucaHne OCHOBHbBIX TMMOTES, HA KOTOPbIX OCHOBAH TEOPETMHECKUIA pacyeT BONToBbIX coeanHeHwnit. [MpueoasTcs
pacuyeTHble cxeMbl 1 popMynbl. [laeTcsl cxema UCnblTaTeNbHON MaWVHbI.

NabopatopHas paboTa €5. "VicnbiTaHne Matepranos Ha KpydeHue".

McnbiTaHve NpoBOAsTCS HA CTaHAAaPTHbIX 06pasLax pas3nnyHbIX MaTepranos Ha cneunanbHbix MawrHax. Onpenenstotcs
npenenbl NPOYHOCTU NPU KPYUEHUN.

NabopatopHas paboTa €6. "OnpeneneHne HanpsiXeHWin 1 npornbos Npu NIocKoM narnbe 6ankn".

OnvcaHa akcnepyuMeHTanbHas ycTaHoBKa 4Jis OnpefeneHnst HopManbHbIX HANPSXXEHWUI 1 BEPTUKANbHbIX NepeMeLLeHNT
(npornbos) 6anku. MNpu N3MepPeHUN HOPManbHbIX HANPSXEHUA UCMONb30BaHbl ATYNKA OMUYECKOrO COMPOTMBIEHNS, A
npornbos ? NHAMKATOPbI YacoBoro Tnna. B 3aknioyeHne paboTbl NPOBOAMTCS CPABHEHNE TEOPETUYECKIX U
3KCNepUMEHTaNbHbIX PE3YNbTaToB.

NabopatopHas pabota €7. "M3y4yeHne Nnockoro 1 kocoro narnba 6anku'.

I'IpmoépeTeHvle HaBbIKOB, MO3BONAOWMX HA NPAKTUKE pa3nnyaTtb ABa Tuna narmnba - NIOCKuiA U KOCOIA. rlpI/IBO)J,HTCSI
OCHOBHblE TeopeTn4eckmne nosioXeHus. OnpeueneHme nepeMemeHMVl 3KCNnepuMeHTanbHbIM NMyTEM N CpaBHEHUE NX C
aHanorn4yHbIMn TeopeTnyeCcKnMn BeTM4HnMHaMn.

NabopatopHas paboTa €8. "OnpeneneHne nepemMelleHnii U HanpsiXXeHnii Kprueoro dpyca".
3KCI'IepI/IMeHTaJ'IbHOG onpegneneHne nepeMemeHMVl n Hal'lpﬂ)KeHVIVI KpuBoro 6pyC8. B CpaBHEHMN C Teo0peTn4eCKnmMmn
pacyetamm.

NabopatopHas paboTa €9. "OnpeneneHne HopMarnbHbIX HAMPSIXEHWUIA NMPY BHELEHTPEHHOM pacTsiXeHun",
LaHbl TeopeTnyeckme CBefeHUs No faHHoin Teme. OnucaH nopsiaok nposeaeHust paboTbl. OKCnepuMeHTanbHble JaHHbIe
CpaBHMBAKTCS C TEOPETUYECKUMM.

NabopatopHas pabota €10. "OnpeneneHne KPUTUHECKON CUMbl 4151 LLEeHTPaNIbHO-CXaToro CTepXXHs".
PaccmatpuBaetcs cTepXeHb C WapHUPHO-3akpenieHHbIMU KOHLAMK Nog AeACTBMEM NMPOAONbHOW CXMMAIOWE CUbI.
dukcupyeTcs Ta Harpyska, npy KOTOpon NpoOUCXoanNT NoTeps YCTONYNBOCTH.

3auert

Bonpochl k 3a4eTy:

KuHemaTnka

1. MpeameT 1 3agaym KMHemaTku. NMpocTpaHCTBO 1 BPEMS B KNacCn4eckon MexaHnke. Cuctema ot-cyéra.

2. BekTopHbIii crnocob 3aaaHns ABUXEHUS TOYKW. Y paBHEHUE ABUXEHMS, TPAEKTOPWS, BEKTOPbI CKOPOCTU N YCKOPEHUS
TOYKMN.

3. KoopavHaTHbIi cnocob 3aaaHns OBUXEHNS. TpaekTopus, ypaBHEHUS OBUXEHMWS, CKOPOCTb M YCKO-PEHME TOUKM.
4. EcTecTBeHHbI cnocob 3anaHns OBUXEHUS ToOYKU. CKOPOCTb, KacaTeNbHOE U HOPMANbHOE YCKOPE-HUS TOUKN.

5. 3apauu kmHemaTuku abcontoTHO TBEpAoro Tena. MNoctynartensHoe ABUXeHWe TBEPAOro Tena.

6. Teopema 0 TpaekTopmsx, CKOPOCTAX U YCKOPEHUSIX NOCTynaTebHO ABMXYLLErocs TBEPAOro Tena.

7. BpauweHve TBEpAOro Tena BOKPyr HEMNOABMXHON OCW. Y paBHEHWe BpalaTenbHOro ABUXeHMs. YrnoBas CKOpoCTb U1
YyrnoBoe yCKOpPeHne TBEpAOoro Tena.

8. BpalweHuve TBEpOoro Tena BOKpYyr HEMOABUXHOM ocu. BekTopHble (oopMy bl A1 CKOPOCTEN U YCKO-PEHUI TOYEK
Bpaularoulerocs Tena.

9. MNnockoe nBuxeHne TBEPAOro Tena. CeeageHme NNOCKOro ABUXEHNS Tena K ABUXEHWIO NNOCKOW counrypbl B ee
NAOCKOCTMW.

10. Mnockoe aBuxeHne TBEPOOro Tena. PasnoxeHune OBUXEHNS NNOCKOW omrypbl Ha NOCTynaTenbHOe 1 BpalarensHoe
OBVXEHWs. YpaBHeHWs NNOCKOro ABUXEHNS Tena.

11. OnpeneneHne CKOpoCTel To4eK TBEPLOro Tena npy nNI0CKOM ABUXEHUN. MIHOBEHHbIN LEHTP CKOPOCTEN MNOCKOM

dourypbl.
12. OnpeneneHne yCKOPEHWA To4eK TBEPAOro Tena npw NI0CKOM ABUXEHUN.

13. KuHematuka CnoXxHoro ABUXeHNS Toukn. Teopema 0 CNOXEHUN CKOPOCTEN TOYKU B CTIOXHOM ABUXEHUN.
14. Teopema 0 CIOXEHUN YCKOPEHWI B CIOXHOM ABMXEHUN To4kK (Teopema Kopronuca).

Crartuka

15. MNpenamet ctatnkm n €€ ocHoBHble 3a8a4n. OCHOBHbIE ONpeneneHns n NOHATUS CTaTUKN.

16. Akcroma paBHoBeCUS ABYX CuAl. AKCMoMa NPUCOeANHEHNS U UCKIOYEHUS YypaBHOBEWMNBAKOWMXCA cun. Akcrnoma
napannenorpamma. AKCMoma paBeHCcTBa AeiCTBnA 1 npotusogencteus. MpuHumn 3ateepaesaHmns. MpuHumn
0CBO60OXAEMOCTU OT CBA3M.

17. Teopema o paBHoBecuM TPEX HernapannenbHbIX CUn.

18. Crctema CxomsalWmxes cun; npuBeaeHne K paBHoAencTByowei. AHannTnYeckuin cnocob onpeaene-Hus
paBHOOENCTBYIOLWEN.

19. eomeTpuyeckne n aHanUTU4eCKue yCnoBms PpaBHOBECKSI CUCTEMbI CXOAAWMNXCS CUN.

20. MOMEHT cunbl OTHOCUTENBbHO TOYKM (LEHTPA).
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21. MOMEHT cunbl OTHOCUTENBHO OCW.

22. CBS3b MEX QY MOMEHTaMM CU/bl OTHOCUTENBbHO OCU 1 OTHOCUTENIbHO TOYKM, NeXallein Ha Ocu.

23. Mapa cun 1 ee MOMeHT (anrebpanyeckmnin 1 BEKTOPHbI MOMEHTbI Napbl). Teopema 06 aKBMBANEHT-HOCTMW Map.
24. CnoxeHuve nap v ycnoems paBHOBECUS CUCTEM nap.

25. MapannenbHbl NepeHoC cunbl (NeMMa 0 NapannenbHOM NepeHoce Cunbl). [NaBHbIN BEKTOP W rNaB-Hbli MOMEHT
CUCTEMbBI CUI.

26. NpuBeneHne cncTeMbl CUN K LLEHTPY (OCHOBHAs TeopeMa CTatukm).

27. Ycnosue CylwecTBOBaHNS PaBHOLENCTBYIOWERA A5 CUCTEMbI CUN.

28. YcnoBus paBHoBecusi abcontoTHO TBEPLOro Tena npu AeMCTBUM Pa3NNYHbIX CUCTEM CUI.

29. Tpw popMbl yCNoBUA paBHOBECUS MNOCKOW CUCTEMbI CU.

30. Cratmyecku onpenensiemble U CTaTUYeCKy HEONPELENMMbIE 3a4a4u.

31. PaBHoBecue TBEPOOro Tena npu Hanuumm TpeHus. TpeHne ckonbXeHus. TpeHne KaveHus.

32. LleHTp T8XecTn TBEpOOro Tena. Metoapl onpeneneHns LEHTPOB TAXECTM Ten.

JnHamuka

33. MNpeameT 1 oCHOBHbIE 3a8a4n anHamMmkn. OCHOBHbIE MOHATUSA N 3aKOHbI KNacCnyYeckon MmexaHnkn. MinepumansHas
cuctema otcyéta. MNprHLMN OTHOCUTENBHOCTY Knaccuyeckom MexaHnkn. OCHOBHble NPeacTaBneHns 0 NPOCTPaHCTBE U
BpEMEHM.

34. NnddpepeHumanbHbie ypaBHEHNS OBUXEHNS MaTePUaNbHON TOYKM B MHEPLMANbHOW CMCTEME OTCHETA MpU
pasnnuHbIx cnocobax 3apaHus apuxeHus. Cunel B onHammke. Teopema 06 N3MEHEHNN KONMYECTBA [BUXEHNS
marepuasnbHON TOYKHN.

35. Bropas ocHoBHas 3aa4a AMHaAMUKM ONS TOYKU N €€ pelleHmne B HaCTHbIX cryyasx 3agaHus cunbl. [pamonuHenHoe
OBUXeEHVe MaTepuanbHOM TOYKM NO4 OEACTBUEM CUMbl, 3aBUCSLLEN OT BPEMEHW; NPS-MONNHENHOE ABUXEHUE
mMaTepuranbHOM TOYKU NoL OEACTBUEM CUSbl, 32BUCSIILEN OT MNONOXEHUS TOYKW; NPAMONMHENHOE ABUXEHNE MaTepuanbHon
TOYKWM NO4 OEACTBUEM CUMbI, 3aBUCSILEN OT CKOPOCTU TOYKM.

36. Teopema 06 N3MEHEHN MOMEHTa KONMYeCTBa ABUXEHUSI MaTepuanbHon Todukn. Cnyyai coxpaHeHns MOMeHTa
KOnnyecTsa ABUXEHUS MaTepuanbHON TOUKK.

37. OnemeHTapHas paboTa cunbl; paboTta Ha KOHEYHOM MyTW. Teopema 06 N3MEHEHUN KMHETUYECKOW SHEPrn
marepuanbHON TOYKN.

38. MoTeHumnanbHble cunbl. Cnnosoe none, yCnosms NOTEHUMANbLHOCTY CUMOBOrO Noss. 3aKOH COXPaHEeHUs MexaHM4eCKow
SHeprum matepuanbHom To4ku. MiHterpan sHeprun. NoHATUE 0 paccemMBaHUM NOMHON MEXaHNYECKOW SHEPruu.

39. NoTeHuunanbHas sHeprus cunbl TaxecTu. NoTeHunanbHas sHeprus Nons LeHTpanbHbiX cun. [NoTeH-umanbHas
SHEpPrus BOCCTaHaBAMBAIOWEN CUMbl NPYXUHbI.

40. KonebatenbHoe OBUXEHWE MaTepuanbHoi To4kn. CBoBoOHbIE He3aTyxatowme konebaHns MaTepu-anbHOM TOUKM.
YpaBHeHne 1 rpadouk cBoboaHbIx konebaHuit. AMNanTyaa, 4actorta v pasa konebaHuii.

41. 3atyxarowue konebaHns MatepuanbHON TO4KKU. 3aBUCMMOCTb KOOPAVHATEI MATEPUanbHOM TOYKM OT BPEMEHM NMpK
3atyxarowumx konebaHusx (Cnyyarn Manoro ConpoTMBREHUs, cnyyali 60nbWOro ConpPoTMB-NeHus ). Aneproanyeckoe
OBUXEHME TOUKMW.

42. BolHyXAeHHble konebaHus MatepuanbHoi ToUKU. BeiHyXAeHHbIe konebaHus Npy OTCYTCTBUM CO-NPOTUBNIEHMS.
KoachdouumeHT anHammuHocTu. SBneHme GrueHwnii.

43. BblHyXAeHHble konebaHus MatepuanbHoi ToUKU. BelHYXXAeHHbIe konebaHusi Npw OTCYTCTBUM CO-MPOTUBEHUS U NP
p = w. SIBNeHne pesoHaHca.

44. KonebatenbHoe LBUXEHUE MaTepranbHOM TOUYKM. BblHyXaeHHble konebaHus Npy HaNUYMKU BA3KOrO CONPOTUBNEHNSI.
OnpegneneHre obWero pelweHns HEOAHOPOLHOrO AMPIEPEHUNANBHOIO YPaBHEHWS Bbl-HYXAEHHbIX KOnebaHwmii.

45. AMnnnTyna, Y4actoTa u goasa BblHYXAEHHbIX KonebaHwii.

46. [mHammka HecBoBOAHOM MaTepuanbHol Toukn. Ceasu. MpuHUMn ocBoboxaaeMocTu 0T cBs3u. Teo-pema 06
N3MEHEHUN KMHETUYECKOW SHEPrumn ans HeCBOOOLHOrO ABUXEHMSI.

47. OnddepeHumanbHble YpaBHEHNS OBUXEHUS MATEPUANbHON TOYKM MO 3a4aHHON HEMOABUXHOWN KPU-BOIA.

48. Matematuyecknini MasiTHUK. BbiBog chopMynbl neprofa konebaHnin MaTeMaTMHecKoro MasiTHUKa.

49. OCHOBHOE ypaBHEHVEe OUHaMMKN OTHOCUTENbHOrO ABUXEHUS; nepeHocHas u Koprnonmcosa cunbl MHEPLNK.
OTHOCUTENBHOE paBHOBeCKE. TeopeMa 06 N3MEHEHNN KUHETUYECKOW SHEPTUM B OTHOCUTENb-HOM IBUXEHUN.

50. MexaHnyeckas cuctema; knaccudpmkaums cun, 4eicTeyowmx Ha cuctemy. CBolicTBa BHYTPEHHNX cun. Macca
CUCTEMbI, LEeHTp Macc. MOMeHT nHepummn Tena.

51. dnddpepeHumanbHbie ypaBHEHNS OBUXEHNS CUCTEMbI MaTepuanbHblX TOYEK. Teopema O OBUXEHMU LieHTpa Macc
CUCTEMBI.

52. Teopema 06 U3MEHEHUN KONMYECTBA ABUXEHUS MEXaHNYECKOW cucTeMbl. IHTerpan konmyecTsa OBUXEHUS
MeXaHN4eCcKOon CUCTEMbI.

53. MoMeHT KonnyecTsa ABUXEHUSI MEXaHUYECKOW CUCTEMbI (KUHETUYECKUA MOMEHT) OTHOCUTENIbHO HEMOOBUXHOIo
LieHTpa M OTHOCUTENBHO HEMOABUXHON ocK. Teopema 06 M3MEHEHUN KUHETMYECKOrO MOMEHTA. IHTerpan KMHeTn4eckoro
MOMEHTa.

54. KuHeTnuyeckas aHeprusi MexaHn4eckor cucteMel 1 cnocobbl eé BoluncneHust. KuHetmyeckas aHeprusi TBEpAoro tena
B Pa3nyHbIX Cydasix ABuxeHns. MoMeHT nHepuumn TBE€pooro Tena.
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55. Teopema 06 U3MEHEHUN KMHETUYECKOW SHEPrN MEXaHMYECKO cucTeMbl. PaboTta (anemeHTapHas pabota cubl,
nonHas pabota cunbl, CyMMa 3IEMEHTapHbIX PaboT Cun, CyMMa NonHbIx paboT cun). YCno-sus, Npy KOTOPbIX
cobnto8aeTCs 3aKOH COXPAHEHNS MONHON MEXaHWNYECKOW SHEPTUMN CUCTEMBI CO CBA3S-MU.

MpuknagHasa MexaHuka

56. PactaxeHune-cxaTtne npsMONMHERHbIX CTEPXHEA.

57. HanpsixxeHuns B nonepeyHbIX CeHEHUSIX CTEPXKHSAX NMPY PaCTSXEHUN-CXaTum

58. HanpsixeHuns B Ce4EHNSX, HAKTOHEHHDBIX K MONEPEYHOMY CEYEHMIO NMPU PaCTSAXEHUN-CXaTUN

59. MNMpononbHbIe 1 NonepeyHble AedoopMaummn Npu pacTaxXeHnn-cxatumn.

60. 3akoH N'yka npn pacTsaxeHun-cxartuu.

61. Moaynb ynpyroctn. KoaggpuumneHT lNyaccoHa.

62. OnpeneneHne 0CeBbIX NEPEMELLEHNIA NPY PACTSXEHUN-CXATUN.

63. OnpepeneHne yaiMHEHNs CTEPXHS NPW pacTsXeHUn-cxaTum.

64. PacTsixeHne-cxatue ¢ y4eToM cobCTBEHHOMO Beca.

65. Monbop ceyeHwuii C y4eToM COBCTBEHHOMO Beca Npu pacTsXXeHUN-CXaTuu.

66. NcnbiTaHns matepmranos Ha pacTsaxXeHue.

67. OCHOBHble MEXaHN4eCcKue xapakTepucTnki matepuana.

68. Pac4ét Ha NpOYHOCTb MPU PacTAXEHNU-CXaTUN.

69. OnpeneneHne 0oMNycKaeMbiX HANPSXEHMNNA.

70. Ctatuyeckun Heonpegenumble cuctembl. CTeneHb CTaTUYeCcKon HeoNPeLenMMoCTH.

71. MNpuMep pelleHmnsi cTaTuyeckn HeONpPeaenuMon cncTeMel, paboTatoleli Ha pacTsXeHe-cxartue.
72. HanpsixéHHoe coCcTosIHME B TOYUKE.

73. lechopMmpoBaHHOE COCTOSHME B TOYKE.

74. ['naBHble nedopmauuu.

75. OKcTpemanbHble KacaTenbHble HanpsixeHus. [oHaTue o YnucTom casure.

76. KpyyeHue. HanpsaxeHusa n gecpopmaumu.

77. N3runb. Mnockuit narmnb. Ynctolit narnb. Mprmepsbl Yictoro narmba.

78. OCHOBHbIE 3Tanbl Npouecca NPOeKTMPOBaHNS. [MOHATME O TEXHNYECKOW CUCTEME 1 €€ dNeMEHTax.
79. MawwrHHbIA arperar 1 ero coctasHble YacTu. Knaccudpmkauus mawmH. MexaHnsm n ero anemeHThbl.
80. Knaccugpukauust KnHemaTnyeckux nap.

81. Metoabl nccneposaHus MexaHM3moB. [oHSATME O CTPYKTYPHOM aHannse n cuHTese.

82. CtpykTypHas knaccudpukaums mexaHmamos no Accypy. CTpyKTypHbIA aHann3 MexaHn3ma.

83. MNMooBMXHOCTN U CBSA3M B MexaHn3Me. MNMoHATUE 06 N36bITOYHBIX CBA3SX U MECTHbIX MOABUXHOCTSIX.
84. KuHematuyeckoe uccnenoBaHve TUNoBbIX MEXAHW3MOB: PblYaXHbIX, 3yB4aThblX, KynaykoBbIX, MAHUMYNSTOPOB.
85. Ctatnyeckuin u KWNHETOCTaTMYECKUA CUNOBOI PACHET TUMOBbLIX MEXaHN3MOB.

86. ["padhoaHannTMYECKNIA METOL, NTAHOB CUJI.

87. MexaHunyeckme xapakTepUCTUKN MALLINH.

88. MexaHn3Mbl C BbICWIMMW KUHEMATUYECKMMM Napammn 1 Ux Knaccmaukawms.

89. 3ybyaTble nepenaqy 1 nx Knaccugukaums.

6.4 Metoaouyeckue matepuansl, onpegensoLwme npouenypbl OLLeHNBAaHUA 3HAHUNA, YMEHUIA, HAaBbIKOB U (MNK)
ornbiTa AeATeNnbHOCTU, XapaKkTepu3yoLL X aTtanbl POpMUPOBaAHUSA KOMMETEHLMA

B K®Y pelicteyeT 6annbHo-perdTUHroBas cucteMa oLeHKW 3HaHuii obydatowmxcsi. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaeTtcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Lna 3avéra:

56 6annos 1 6onee - "3a4TeHO".

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

Iing ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos - "xopoLwo".

56-70 6annoe - "yOooBNETBOPUTENBLHO".

55 6annos 1 MeHee - "HeyLOBNETBOPUTENbHO".

dopma Mpouenypa oueHUBaAHNUA 3HAHUIA, YMEHUI, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpOns OefATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl OPMUPOBaHNA KOMMNETeHL U 6annos
Cemectp 3
TekyLLUA KOHTPONb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
MucbmeHHoe  |OByvarowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
JomauHee BOMPOCOB Mn pelweHntio 3aaady. Pabota BeiImonHAeTCS NMMCbMEHHO AoMa U 1 20
3afaHve cnaércs npenogasatento. OueHMBalOTCS BlageHWe Mateprasnom no Teme

pa6OTbI, aHannTunyeckue CI'IOCO6HOCTVI, BnageHne mMetogamun, ymMeHunsa U HaBblku,
HeobxoOuMble ONs BbINONHEHUS 3a0aHWA.

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3a8aHus Ans NpoBEpPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 2 20
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm no TemMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

NabopatopHble (B ayantopun, ocHaWéHHON CooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothl NPOBOLSAT y4ebOHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 3 10
NpPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBaKOTCS 3HaHWe maTepuana u
YMEHWE MPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMINHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpochkl) Nnmbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNBbIOTEPHOA
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HAaBbIKU U YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLNA N PELLEHUN NPAKTUYECKNX 3a0aHWiA.

7. MNepeyeHb nuTepaTtypbl, HEO6XOAUMOW A1 OCBOEHUS AUCLIMUMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4alowmnMcs B 0AHOM U3 ABYX BapuaHTOB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu u npefocTasneHHbix foctynos HYM KoY,

- B Me4aTHOM BMAe - B ooHae 6rnbnuoTtekn HabepexHoUenHMHCKOro MHCTMTyTa (counmana) K@Y. Obyyatowmecst
nony4atoT y4ebHyto nntepatypy Ha aboHEMeHTe No YnMTaTenbckuM bunetam B COOTBETCTBUM C MpaBmUiaMm NONb30BaHNS
6rbnnoTekoi.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOTO KabuHeTa B cMcTeME "ONEeKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHUM NeYaTHbIX U3AaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MmeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHON U AOMONHUTENBbHON y4ebHol nuTepaTtypbl, HE0OX0AUMON A5 OCBOEHUS OMCLMMIUHBI (MOOYNS),
HaxoauTtcs B MpunoxeHun 2 k paboyeit nporpamme oucumnnmHbl. OH NOANEXMT 0OHOBNEHNIO NPY U3MEHEHWUN YCNOBUIA
norosopoB KPY ¢ npaBoobnagatensiMy aneKTPOHHbIX U3OaHWUIA U NPY U3MEHEHUN KOMMNEKTOBaHMS (OOHO0B 61bnnoTeku
HabepexxHo4enHUHCKoro UHcTuTyTa (punmnana) Ky,

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

NHdbopmaumoHHo-06pa3oBatenbHblii noptan "OpeaHna” - hitps://bcoreanda.com/
OTkpbiToe 0bpazoBaHme - hitps://openedu.ru/
MpoekT no oHnarH-06y4eHunto "Coursera” - https://www.coursera.org/

9. MeToguueckue ykasaHusi oisi 06yyaroLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
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Bup pabor

MeToaouyeckme pekomeHoauum

nekunn

CuncteMatmanpoBaHHbIE 3HAHUS MO U3y4aeMoln AUCLUNANHE 3aKNaabiBalTCS Ha NEKLMOHHbIX
3aHATMSIX, MOCELLEHME KOTOPbIX yHawmMucs obssatensHo. B xone nekuum oHW BHUMATENbHO cneast
3a X040M U3MNOXEeHNs Matepmana nekropa, akkypaTHo BefyT KoHcnekT. KoHcnekTnposaHue nekumm -
04Ha 13 HOPM aKTUBHOW CaMOCTOSTENbHOM paboThl, Tpebytolas HaBbIKOB 1 YMEHUIA KPaTKO,
nocnenosaTenbHO Y NOrMYHO POPMUPOBATL NMONOXEHUS TeM. HesACHbIE MOMEHTbI BbISICHAIOTCS B
KOHLLe 3aHATMS B OTBELEHHOE Ha BOMPOCHI BpeMsl. PekoMeHOyeTcs B KpaTyaniume Cpoku nocne ee
npocnywrneaHusa npopaboTtate Matepman, a KOHCMEKT AONOMHUTb U OTKOPPEKTMPOBATD.
Mocnenytowas pabota HaA TEKCTOM NIEKLMM BOCMPOM3BOAUT B NAMSTV €€ coflepXaHue, No3Bonset
JOMOMTHUTL 3anncCb, BbIAENUTb MNaBHOE, TBOPYECKM 3aKpenuTb Matepuan B namaTn. KOHTposb
KOHCMNEKTMPOBaHNS NEKLMOHHOro Matepuana CTyAeHTOB MOXET NPOBOANUTLCS C UCNONb30BaHNEM
ONCTaHLMOHHBIX TEXHONOIMI, HanpuMmep, B komaHaax "Microsoft Teams" nnu "BupTtyanbHas
ayomTopus" B NMYHOM KabuHeTe caiita https:/kpfu.ru.

nabopatopHble
paboTbl

NabopaTopHble 3aHATUS 3aBeplIalnT U3yyeHre Hambonee BaxXHbIX TeM y4ebHon amcumnnmHbl. OHK
cnyxarT Onsl 3aKpenneHns n3y4yeHHoro Matepuana, passuTns yMeHuin 1 HaBblKOB MOATOTOBKU
LOKNaaoB, COOBLWEHNA, NPMOBPETEHNS OMbITa YCTHBIX NMYOANYHBIX BEICTYNNEHWIA, BEAEHUS ANCKYCCUN,
aprymeHTaumm 1 3alwmTbl BblABUraeMbIX NONOXEHWIA, a TakxXe AN KOHTPONs npenogasartenem
CTeneHu NoAroTOBNEHHOCTM CTYAEHTOB NO u3ydyaemon gucuunimHe. KoHTponb pesynbTaTtos
BbINOMHEHHbIX N1a60PaTOPHbIX PABOT CTYAEHTOB MOXET NMPOBOANTLCS C UCMONb30BAHNEM
OMNCTaHLMOHHbBIX TEXHONOMUIA, Hanpumep, B koMaHdax "Microsoft Teams" nnu "BuptyanbHas
aynutopus" B IM4HOM KabuHeTe caiita https:/kpfu.ru.

camocTos-
TenbHas
pabota

CamocTosiTenbHas pabota cTyneHTa npennonaraet paboTty ¢ Hay4HoW 1 y4ebHOn nuTepaTypoil,
yMeHVe co3aaBaTh TEKCThl. YPOBEHb U FybuHA YCBOEHUS ANCLMMNAUHBI 3aBUCAT OT akTUBHOM 1
crUCTEMATMYECKON paboThbl Ha NEKLMSIX, U3YHEHUS PEKOMEHAOBAHHON NMTEPAaTypbl, BbINOAHEHMUS
KOHTPOMbHBIX MMCbMEHHbBIX 3aaHuii. B cnyyae 3aTpyaHeHWA, BOSHMKAOWMX NPY N3yYeHnn y4eBHOl
OMCLUNAVHBI, CTyeHTaM cnefyeT obpalwartbes 3a KOHCynbTaumeit K npenofasaTento, peanmays
pasfnnmyHble KOMMYHMKALNOHHbIE BO3MOXHOCTU: OYHbIE KOHCYbTaumm (HENOCPeaCTBEHHO B
yHUBEpPCUTETE B Yachbl Npréma npenogasartens, 3a04Hble KOHCYNbTauumn (NocpeacTBOM 31eKTPOHHO
nouyThl). KOHTPOMb Pe3ynbTaToB BbINOSHEHHbLIX CAMOCTOSTENbHBIX PABOT CTYAEHTOB MOXET
NPOBOANTLCS C UCNOMb30BaHWEM ONCTaHLUNOHHbIX TEXHONOIMIA, Hanpumep, B komaHaax "Microsoft
Teams" unu "BupTyansHas ayautopus" B nIn4HOM kabuHeTe caiita https:/kpfu.ru.

nMMCbMeHHOEe
nomMallHee
3agaHve

Mpw BBINOAHEHNW MUCbMEHHBIX LOMAWHMX 3a4aHWA HEOBX0AMMO CHaYana NpPoYMTaTh OCHOBHbIE
MOHATUS U NOAX0Abl MO TeMe 3a8aHns. [pu BbINONHEHUN YNIPaXXHEHNS UK 3a4a4Y HYXHO CHavana
MOHATb, YTO TPebyeTcs B 3anaye, Kakol TEOPETUHECKUI MaTepran HyXXHO MCMONb30BaTh, HAMETUTb
nnNaH peleHns 3agadun, a 3aTeM NPUCTYNuTb K pac4yétam n caenatb Ka4eCTBeHHbI BbiBoA. KOHTpOnb
BbINOMHEHNS MMCbMEHHOMO OOMalWHero 3aaaHns CTyaAeHTaMm MOXeT NPOBOAUTLCS C UCMONb30BaHNEM
OMNCTaHLMOHHbBIX TEXHONOTUIA, Hanpumep, B komaHdax "Microsoft Teams" nnu "BupTyanbHas
aynutopus" B IM4HOM kabuHeTe caiita https:/kpfu.ru.

KOHTPONbHas
paboTta

Mpw BbINOAHEHUN KOHTPONBHOW PaboTbl HEOOXOAMMO BCMIOMHUTL XOA PELEeHNs aHanormyHbIx 3anad
Ha NPakTUYECKMX 3aHATUAX. 3HAKOMCTBO C OCHOBHOW U OOMONHUTENBHOW NMTEPATYpPOi, BKNOYas
CrpaBoYHble N3aHNs, 3apybexXHbIe UCTOUHNKM, KOHCMEKT OCHOBHbIX MONOXEHUIA, TEPMUHOB,
cBefeHuiA, Tpebytolwmx Ans 3anoOMUHAHMS 1N SBNSIOWMXCS OCHOBOMONAratowWwmMmMm B 3TON TeMe.
KoHTponbHas paboTa MOXET NPOBOAUTLCS C UCMONb30BAHNEM ANCTAHLMOHHBIX TEXHOMOMUIA,
Hanpumep, B komaHaax "Microsoft Teams" unu "BupTyansHas ayantopus" B In4HOM kabuHeTe caiita
https:/kpfu.ru.

3a4et

Mpy noaroToBke K 3a4éTy HEOBXOANMO ONMPATLCS HA NEKLUW, a TAKXKE HA 3HAHWS U YMEHUS,
MONYYeHHbIE Ha NPAKTUYECKMX U NaBopaTOPHbIX 3aHATUSX B TeHeHNe ceMecTpa. Kaxapli 3a4€THbINA
6uneT coLepXunT 4Ba TEOPETUYECKMX BOMpoca M 3aaady. CTyoeHT, MoKa3aBWwnii BbICOKMA YPOBEHb
BNafeHus 3HaHNSAMMW, YMEHUSIMU U HaBbIKamu No NpeanoXeHHOMY BONpocy, CHUTAEeTCs yCnewHo
0CBOUBLLMM y4ebHBIA Kypc. B cnyyae 60MblOro KonnMyYecTsa 3aTpyaHEHW NPY pacKpbITMK Bonpoca
CTYAEHTY NpegnaraeTcs NOBTOPHas NOAroTOBKa M nepe3adé€T. 3a4eT MOXET NPOBOAMNTLCS C
NCMNONb30BaHNEM ONCTAHUMOHHbIX TEXHONOMNIA, Hanpumep, B komaHgax "Microsoft Teams" nnu
"BupTyanbHas ayautopus” B IM4HOM KabuHeTe calita https:/kpfu.ru.

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

MepeyeHb MHPOPMAaLMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMe AUCLMNNNHBI (MOOYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

CneuvanunsmposaHHas nabopaTopus.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 01.03.02
"MpuknagHas matemartuka v nHgopmaTnka”
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.11 Teopetndyeckas v npuknagHas MexaHyka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne nogrotosku: 01.03.02 - MpuknagHas matematuka n nHdopMatuka
Mpodounb NOAroTOBKMK:

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. S6noHckmin A.A. Kypc Teopetudeckoit MexaHvku: Ctatuka. KuHematvka. OuHamuka : y4ebHuUK ons cTyqn. By30B MO
TEexH. creu. - 16-e nag, ctep. - Mockea : KHoPyc, 2011. - 608 c. - Bubnvorp.: ¢. 597. - ISBN 978-5-406-01977-1. - TekcT :
HenocpencTBeHHbIV (220 9k3.)

2. Mewepcknit N.B. 3anaum no Teopetnyeckoin mexaHuke : yuebHoe nocobue / U.B. Mewepckuii ; nogn penakumein B.A.
ManbmoBa, [.P. MepkuHa. - 52-e n3pg., ctep. - CaHkT-lMetepbypr : JlaHb, 2019. - 448 c. - ISBN 978-5-8114-4190-7. -
URL: https://e.lanbook.com/book/115729 (nata obpaweHus: 14.07.2020). - TEKCT : 3NEKTPOHHbIA.

3. AxmeT3siHOB M.X. ConpoTrBneHne matepnanos : yiebHuk ons 6akanaspos / M. X. AxmeTssHos, . b. Jlasapes. - 2-e
u3n., nepepab. n gon. - Mockea : FOpaiit, 2013. - 300 c. : un. - (bakanasp. basosebliii kypc.). - Mpun.: c. 296-299. - Pek.
YMO. - B nep. - ISBN 978-5-9916-2566-1. - TekcT : HenocpeacTBeHHbI (70 3k3.)

4. Matsees t0.A. Teopuns MEXaHU3MOB 1 MaWwWH : y4ebHoe nocobue / HO. A. MatBees, J1. B. MatBeesa. - Mocksa :
Anbpa-M: MH®PA-M, 2009. - 320 c. - ISBN 978-5-98281-150-9. - URL:
http://znanium.com/catalog.php?bookinfo=151094 (nata obpalueHus: 14.07.2020). - TeKCT : 3NEKTPOHHbIA.

5. YepHunesckuid [.B. [eTtanu MawmnH u 0OCHOBbI KOHCTPYUPOBaHUS : yuebHuk / [. B. YepHuneBckuiA. - 2-e n3g., ucnp. u
non. - Mocksa : MawwnHocTpoeHune, 2012. - 672 c. - ISBN 978-5-94275-617-8. - URL: hitps://e.lanbook.com/book/5806
(nata obpaweHuns: 14.07.2020). - TeKCT : 3NEKTPOHHbIN.

JononHuTtenbHas nuteparypa:

1. CO0pHUK 3amaHuii ans KypcoBblx paboT No TeopeTnyeckon MexaHuke : y4ebHoe nocobue ans BTy3os / A. A.
S6noHckuii [ ap.] ; nod pen. A. A. S6noHckuii. - 17-e nag., ctep.. - Mockea : KHOPYC, 2010. - 392 c. : un., CXeMmbl. -
Bubnuorp.: c. 382-383. - Npucp MO CCCP. - B nep. - ISBN 978-5-390-00611-5. - TekcT : HenocpeacTBeHHbIn (379 ak3.).

2. Kpusowarnko C.H. ConpoTueneHve Matepuanos : nekLnmn, CEMUHAPbI, pacyeTHO-rpadpmyeckue paboTol : y4ebHUK ans
6akanaspos / C. H. Kpusowarko ; Poc. yH-T Opyx6bl Hapoaos. - Mockga : fOpaiit, 2013. - 413 ¢. : un. - (bakanasp.
Baszosbili kypc). - Bubnuorp.: c. 412. - Mpugp MO. - B nep. - ISBN 978-5-9916-2122-9. - TekcT : HenocpeacTBeHHbIn (20
9K3.).

3. Tumodpees I". A. Teopusi MexaHM3MOB U MallVH : y4ebHoe nocobue nns 6akanaspos / . A. Tumodbees ; Mock. roc.
TexH. yH-T uM. H. 3. BaymaHa. - 2-e naa., nepepab. n gon. - Mocksa : KOpaiit, 2013. - 351 c. : un. - (bakanaep : 6a308blit
Kypc). - Bubnuorp.: c. 10. - Pek. YMO. - B nep. - ISBN 978-5-9916-2484-8. - TekcT : HenocpeacTBeHHblin (40 aka3.).

4. AHgpees B. . [leTanu MawmvH 1 0CHOBbLI KOHCTpyrpoBaHUus. KypcoBoe npoekTnpoBaHue : yiebHoe nocobue / B. U.
Angnpees, W. B. MNaenosa. - CankT-MNeTtepbypr : laHb, 2021. - 352 c. - ISBN 978-5-8114-1462-8. - URL:
https://e.lanbook.com/book/168551 (naTta obpaleHuns: 12.05.2021). - TEKCT : aNEKTPOHHbIN.

5. PacyeT 1 npoekTMpoBaHne nepenay ¢ UCMoNib30BaHUEM CUCTEM aBTOMATN3MPOBAHHOMO NPOEKTUPOBaHNS : y4ebHoe
nocobwue / coct.: V.M. Tanunoea, P.H. Taameesa, 1.[. ManumsiHo.. - HabepexHble YenHol: n3g-so HYM KdY, 2017. - 104
c. - URL: https://repository.kpfu.ru/?p_id=159304 (nata obpaieHusi: 14.07.2020). - TEKCT : aNEKTPOHHbIN.
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lMpunoxerve 3
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51.0.11 Teopetndyeckas v npuknagHas MexaHyka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noagrotosku: 01.03.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodounb NOAroTOBKMK:

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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