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Conep:xanue

1. TlepedeHp IIAHUPYEMBIX Pe3yJbTATOB OOYYEHUs 10 JUCUHUIUIMHE (MOIYJI0), COOTHECEHHBIX C IUIAHUPYEMbIMHU pe-
synbTatamu ocBoenus OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O06beM AUCHUIUTUHBI (MOIYNS) B 3a4ETHBIX CAMHUIAX C YKa3aHHEM KOJIHMYIECTBA YacOB, BBIACICHHBIX HA KOHTAKTHYIO
paboty oOy4aromuxcs ¢ npernoaBareyieM (110 BUAaM YUeOHBIX 3aHITHIT) 1 HA CAMOCTOSATENIBHYIO PabOTy 00yUYaroIuXcst

4. CogeprkaHue TUCHHUIDIMHBI (MOIYJISI), CTPYKTYPHPOBAHHOE II0 TeMaM (pa3zeniaM) ¢ yKa3aHHEeM OTBEIEHHOTO Ha HHUX
KOJIMYECTBA aKaJIEeMUYECKUX YaCOB M BUJOB YUCOHBIX 3aHATHI

4.1. CTpyKTypa U TeMaTHYECKHH IUIaH KOHTAKTHOM W CaMOCTOSTENEHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUINHBI (MOIYIIS)

5. IlepedeHp y4eOHO-METOANYECKOTO OOECIIEYEeH s sl CAMOCTOSTENBHOM paboThl 00yYaroUMXcs 0 JUCHUILIHHE (MO-
biyai (o))

6. @OHA OLIEHOYHBIX CPEACTB MO AUCLUILIUHE (MOIYIIO)

7. IlepeueHs muTepaTyphl, HEOOXOTUMOH TSI OCBOSHHS JUCIUTUINHBI (MOIYIIS)

8. [lepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH "MHTepHeT", HE0OXOANMBIX [UIsi OCBOCHUS U C-
LUITUHB! (MOLYJIs)

9. Meronndeckre ykazaHuUs ISl 00yJaIOMIUXCS IO OCBOSHHIO JTUCTIUTUINHBI (MOIYJIIS)

10. TepeueHbp WHOOPMANMOHHBIX TEXHOJOTHH, UCIOJB3yEMBIX MPU OCYIIECTBICHUH 00Pa30BaTENHLHOTO IPOIECcca MO
JUCUUIUIHHE (MOYII0), BKJIIOYas MepeueHb MPOrpaMMHOr0 oOecreyeHus] U MH(GOPMAIMOHHBIX CIPABOYHBIX CHUCTEM (IIpU
HEO0OXOTUMOCTH)

11. Omucanue MaTepUaNTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM Ui OCYIIECTBICHHUS 00pa30BaTEIBLHOIO MpoIiecca Mo
JTUCIUIUINHE (MOJTYJIIIO)

12. CpencTBa ajanTanyy MPETOAaBaHMsl AUCIUILUIUHB (MOIYJIs) K MOTPEOHOCTSIM OOYYarOIMXCS WHBAIUAOB M JIUI] C
OTpaHUUYEHHBIMHA BO3MOKHOCTSIMU 37I0POBBSI

13. Ilpunoxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. TIpunoxenune Ne2. IlepedeHs nuTepaTypbl, HEOOXOIUMOMN AJIS1 OCBOCHUS TUCIUIUIMHBI (MOTYIIS)

15. Tpunoxxenne Ne3. [lepedeHp HHPOPMAIMOHHBIX TEXHOJIOTHI, UCTIONB3YEMBIX JJIS1 OCBOCHUS JUCHUTUINHBI (MOIYJIS),
BKJIIOYAst IEpEYCHb IPOrPaMMHOT0 oOecriedeHns 1 NHPOPMaMOHHBIX CIIPABOYHBIX CUCTEM



[Iporpammy aucuMIUIMHBI pa3paboTai JOLEHT, KaHy. Gus.-Mat. Hayk baiipamoB b.®. (Kadenpa mexaHuku u KOHCTpyH-
poBanusi, ABToMobubHOE oTaenenue, HabepexnouemHnuHckuii mHCTUTYT (pumuan) KOY), BFBajramov@kpfu.ru

1. [lepeyens MIAHUPYEMBIX Pe3yJIbTATOB 00yYeHUS MO TUCHUILUIHHE (MOAYJIK), COOTHECEHHBIX ¢ MJIAHUPYEMBIMHI
pe3yabtatamu ocsoenust OIIOII BO
OO6yJaronmiicsi, OCBOUBIINN AUCITUILTHHY (MOIYIIB), JOJDKEH 001aJaTh CIeIyIOIUMI KOMICTCHITISIMU:

HIngp Pacmiudposka
KOMIIeTeHIHU npuodperaemMoii KOMNeTeHIHN
OIIK-1 CriocobeH npuMeHSTh (pyHIaMEHTANbHBIC 3HAHUS, IIOJyYeHHBIE B 00IaCTH MAaTEMAaTHICCKUX U (WJIH)

CCTCCTBECHHBIX HaYK, U UCIIOJIb30BAaTh UX B HpOCI)eCCPIOHaHLHOﬁ JCATCIBbHOCTH

OO6yu4aronuiicsi, OCBOUBIINN AUCITUILTHHY (MOIYIIB):

JlomxeH 3HaTh:
Crioco0bI nprMeHeHHsT (QYHIaMEHTAIBHBIX 3HAHHUN, TOJIYYCHHBIX B 00JaCTH MaTeMaTHYeCKUX U (MIIM) eCTECTBCH-
HBIX HayK, U MCIIOJb30BAHUS UX B IPO(PECCUOHANBHOM ACATEIBHOCTH.

JloJKeH ymeTh:
[IpumensaTs pyHAaMEHTAIBHBIE 3HAHMS, NTOTYYECHHbIE B 00JACTH MaTeMaTHYECKUX W (WJIM) €CTECTBEHHBIX HAyK, U
HCIIONIb30BaTh X B MPOPECCHOHANBHON JIESTENbHOCTH.

JlomxeH BIaieTh:
CriocoOHOCTRIO IPUMEHATH (PYHAAMEHTAIBHBIC 3HAHUS, MOJMYICHHBIC B 00JACTH MAaTEMAaTHYCCKUX W (WMJIM) ecTe-
CTBCHHBIX HayK, U UCIIOJIF30BATh UX B MPO(PECCHOHATBHON e TEIHHOCTH.

2. MecTo qucuumiunsl (MoayJsi) B ctpykrype OIIOII BO

JanHas nucnuiuiiHa (MOAYNB) BKIFOYeHA B 010K "lucoummuHb! (MOIynH)" OCHOBHOW mpodeccrHoHambHONH 00pa3oBa-
tenpHOM porpaMMel 01.03.02 "IIpukinagnas MaTreMaTrka U HHGopMaTHKa ()" ¥ OTHOCHTCS K 0053aTSIFHBIM TUCIUIDIIHAM.

OcBanBaetcs Ha 2 Kypce B 3 ceMecTpe.

3. O0beM AUCHMILVIMHBI (MOAYJIsI) B 3a4eTHBIX eAUHULAX € YKa3aHHeM KOJIMYeCcTBA YacOB, BbIAEJCHHbIX HA KOH-
TAKTHYI0 padoTy 00y4yalouuxcs ¢ npenojasareseM (Mo BuAaM y4eOHbIX 3aHATHI) U HA CAMOCTOATEJIbHYI0 padoTy 00y-

YAIOIIMXCS
OO1mast Tpy0eMKOCTh JUCIUILIMHBI COCTABIISET 2 3a4€THBIC eAMHMIBI Ha 72 Jaca.
KonraktHas pabota - 36 4acoB, B TOM yucIie JeKIUH - 18 gacos, mpakTuueckue 3ausaTus - 0 yaco, maboparopHeie pabdo-
THI - 18 9acoB, KOHTPOJIb CAMOCTOATENBHON PaObOTHI - 0 4acos.
CamocrosTenbHas padoTa - 36 4acos.
Konrpois (3auét / 3x3ameH) - 0 4acos.
®dopma MPOMeKyTOUHOTO KOHTPOJIS TUCLUIIIIMHEL: 3a4eT B 3 ceMecTpe.

4. Coaep:xaHue JMCUHUILIMHBI (MOYJI51), CTPYKTYPMPOBaHHOE N0 TeMaM (pa3jesiaM) ¢ yKa3aHUeM OTBEJAeHHOro Ha
HHMX KOJIMYeCTBAa aKaJieMHU4YeCKUX YACOB U BH/I0B YUeOHBIX 3aHATHI

4.1 CTpyKTypa M TeMAaTH4YeCKHil IJIAH KOHTAKTHOM M CaMOCTOSITeIbHOI padoThl 0 AUCHMILINHE (MOYJIIO)

Buabl 1 yacel
! KOHTAKTHOM padoThbI
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1 Tema 1. Teopernueckast Mexanuka. Beenenune. Kunematuka 3 1 0 1 5
TOYKH.
2 Te.1.v1a 2. IloctynaTenbHoe IIBI/I)KCHI/ICVTBép,I[OI‘O Tena. Bpamenue 3 1 0 1 2
TBEPAOTO TeJa BOKPYT HETOABU)KHON OCH.
3. |Tema 3. Ilmockoe nBMXEHHE TBEPIOTO TeMa. 3 1 0 1 2
4. |Tema 4. Cno>xHOE JBIKCHUE TOUYKH. 3 1 0 1 2
5 Tema 5. Cratuka. OCHOBHBIE TOHATHUS U aKCUOMBI cTaTUKU. Cu- 3 1 0 1 2
CTeMa CXOJAIINXCS CUIL
6. Te.1.v1a 6. Teopust MOMEHTOB 1 Tap cuil. PaBHOBecHe abCOMIOTHO 3 1 0 1 5
TBEPJOTO Tena.
7 Te.1.v1a 7. PaBHOBecue Tena Npu HATW4IUK TpeHust. LIeHTp TsxecTn 3 1 0 1 2
TBEPAOTO Tema.
8 Tema 8. Beenenue B tuHaMuKy. 3akoHbl HeloToHa. 3amgauun nu- 3 1 0 1 2
HAMUKH.
9 Tema 9. JInHaMyKa HECBOOOAHOM TOYKH, JTHHAMUKA OTHOCH- 3 1 0 1 5
TELHOTO JIBHXKEHUSI TOYKH.
10. [Tema 10. [IpsimonuHeliHbIe KOJICOAHHS TOUKH. 3 1 0 1 2
11. |Tema 11. Cucrema MaTepHaIEHBIX TOYCK. 3 1 0 1 2
12 Tema 12. 0611\1’1/16 TEOPEMbI TMHAMUKU MaTepUalbHON TOUKU U 3 1 0 1 2
MEXaHUYECKOH CHCTEMBI.
13, Tema 13. [IpunoxeHus o6muX TeOpeM AUHAMUKH K TBEPIOMY 3 1 0 1 5
TeIy.
14, Tema 14. Teopust MamnH 1 MexaHU3MoB. CTpyKTypa U KJIaccu- 3 1 0 1 2
(uKanus MeXaHU3MOB.
15. |Tema 15. KunemaTtuueckuii aHaIn3 MEXaHU3MOB. 3 1 0 1 2
16. Tema 16. ConporuBnenue MarepuanoB. OCHOBHBIE TOHSTHSL. 3 1 0 1 2
OIMIOpbl BHYTPEHHUX YCUIIHM.
17. |Tema 17. PacTshkeHue u cxxaTHe MPSIMOTO Opyca. 3 1 0 1 2
18. |Tema 18. [etanu mamuH. MexaHHYECKHE MTEpeIayu. 3 1 0 1 2
HToro B 3 cemecTpe 18 0 18 36
Hroro 18 0 18 36

4.2 Conep:kaHue TUCHUILIUHBI (MOIYJIs1)
Tema 1. Teoperuueckasi Mexanuka. Beegenne. Kunemaruka touxu.
IIpeamer u pasznensl AUCIUILINHBL, X 3a1aud. Kunematuka Touku. KoopAMHATHBIN cITOCO0 3aaHus JBUKCHHS TOYKH.

BexTopHBIi criocob 3amaHus ABIDKEHHS TOUKU. EcTecTBEeHHBIN crioco 3amaHus ABIDKEHHUS TOYKH. TpaeKTOpUs U ypaBHEHHE
JBIDKeHUS TOUKH. CKOPOCTh M YCKOPEHHMSI TOUKHU M MX OTPEeJIeNICHNE IIPU Pa3InIHBIX CIIOCO0aX 3a/1aHUs ABUKECHHS.

Tema 2. ITocTynare/jibHOe IBH:KeHUE TBEPAOro Teja. Bpamenue TBEPAOro Tejia BOKPYr HEMOABUKHOM OCH.

Kunemaruka tBEpmoro Tena. [lorarue 06 abcomoTHO TBEpAOM Tene. [locTynmarensHOe MBHXKEHHE TBEpIOTO Tena. Bpa-
LIeHHEe TBEPAOIO TeJla BOKPYT HEMOJBHKHOM OCH. YpaBHEHHUE BpallaTENbHOTO ABMKEHHS. YTIIOBask CKOPOCTh U YIJIOBOE YCKO-
penue tena. CKOPOCTH U YCKOPEHUS TOUEK TBEPJIOTO TeJla, BPAllaloLIErocsi BOKPYT HEMOABHXKHOM OCH.

Tema 3. Iliockoe qBHKeHHE TBEPAOTO TeJIA.

ITnockoe nBMKeHUE TBEPIOTO TENa U IBIKEHUE TUIOCKOK (GUTYphI B €€ IocKocTH. CKOPOCTH M YCKOPEHUST TOUEK TUIOC-
Ko ¢urypsl. PaznosxeHue ABWKEHUS MIIOCKOH (GUTYpHI HA MOCTYyNATENbHOE NBW)KEHHE BMECTE C TIOJIOCOM M BpalleHHE BO-
KpYT TOJIIOca. YpaBHEHHS IBIDKEHHS IIOCKOW (urypsl. TeopemMa 0 MpOEKIMAX CKOPOCTEH IBYX TOYEK IUIOCKOW (UTYPHI.
MrHoBeHHBIN HEHTP CKOPOCTEM.

Tema 4. Ci10:kHO€ IBHKEHHE TOYKH.

Cio’xHOE JIBIDKEHUE TOYKH. AOCOJIOTHOE, OTHOCUTEIIEHOE, IEPEHOCHOE JBM)KEHHSA. AOCOIIIOTHBIE, OTHOCUTEIIBHBIE, T1e-
PEHOCHBIE CKOPOCTH M ycKopeHus. Teopema croxenus ckopocreil. Teopema o cioxkeHnu yckopenuit (teopema Kopunommca).
Monyns u Hanpasienue Kopuonncosa yckopenus. IIpiuMepbl Ha MPUMEHEHHE TEOPEM O CIIOKEHWH CKOPOCTEH M O CI0KEHUH



YCKOPCHI/Iﬁ Ipyu NOCTYMNATCIIbHOM U BpallaTCJIbHOM IMEPEHOCHOM ABUKCHUAX.
Tema 5. Cratuka. OCHOBHbIE IOHSITUA M AKCHOMBI cTaTHKH. CHCTEMAa CXOASIINXCS CHJI.

[Ipeamer craTvku u e€ oCHOBHbIC 3a1aui. OCHOBHBIC ONPE/ICIICHNS U MOHATHS CTaTUKH. AKCHOMBI cTaThki. HecBoOoa-
Hoe TBEpaoe Teno. Cs3u. Peakuuu cBsseil. Teopema o paBHOBecuu TpEX HeMapayleabHbIX cuil. MHOroyroiasHuk cun. Cucre-
Ma CXOJSIIUXCS CHII: IPUBEACHHE K paBHOAEHCTBYIoImEH. 'eoMeTprueckre 1 aHAITNTHIECKUE YCIOBUSI PABHOBECH.

TeMma 6. Teopml MOMEHTOB M IMap CUJI. PaBHOBecHe a0COJIOTHO TBépIIOl"O TEaAa.

Teopus MOMEHTOB U map cwi. MOMEHT CHIJIBI OTHOCHTEIBHO TOYKH (IIEHTpa). MOMEHT CHiIB OTHOCHTENbHO ocu. [lapa
CHJI ¥ €€ MOMEHT. DKBUBAJICHTHOCTh Tap. [ TaBHBIN BEKTOP M INIaBHBII MOMEHT CHCTEMBI CHJI. Y CIIOBHS paBHOBECHUS aOCOMIOT-
HO TBEPIOTO TeJa NPH ACHCTBUH PA3IUIHBIX cUCTeM cHil. CTaTHIECKH ONPENCTUMBIC M CTATHIECKH HEOTIPEAECTIIMBIC 3a/1auH.

Tema 7. PaBHoBecHe TeJ1a pu HAJIUYIMU TPECHUHA. I_leHTp THXKECTH TBéplIOFO TeJaa.

PaBHoBecue TBépZ[OFO TCJla IPU HAJIMIHUU TPCHUA. TpeHHe CKOJIBXXCHHUS. TpeHI/Ie KauyCHU A. KOHyC TPCHUH. L[eHTp TAXKEC-
CTH TBép,HOl"O TCIa. L[eHTp TSKECTH TNIOCKOM (bl/Il"ypr. CTaTHYeCKU MOMEHT TUIOIIAN TIOCKOM (I)I/IprLI OTHOCHUTCIIBHO OCH.
LleHTp TSKECTU JIMHUM. MeTo bl OIPCACIICHNA HEHTPOB TAXKCCTU TECJI. Ilonoxenue LCHTPpA TAKECTHU HEKOTOPBIX TCJI.

Tema 8. Beenenue B 1uHaMuKy. 3akoHbl HeloToHa. 3agaun TUHAMHMKH.

OcHoBHbIe nOHATHS. 3akoHbl HeloToHa. [lnddepennuanbpapie ypaBHeHHS IBIDKEHUS TOUKH. [Ipsimas n oOpaTHas 3aga4u
nuHaMuKH. CBoOOJHOE MazieHne Tena 0e3 yd4éTa CONMpOTHBICHUS BO3AyXa. JIBIbkKeHNE Tena, OPOIIEHHOTO MO YIJIOM K TOpH-
30HTY, 03 y4éTa CONPOTUBIICHHS BO3AyXa. JIBIKCHHE MaJafONIETO TeIa C y4ETOM CONPOTUBIICHNS BO3AyXa.

Tema 9. ,HI/lHaMPIKa HeCB060lIHOﬁ TOYKH, JTHHAMUKA OTHOCHUTC/IBHOTO JIBHKCHHUA TOYKH.

HecBobonnas maTepuanbHas Touka. CBsSI3M M ANHAMUYECKHE peakunu cBsizei. [uddepennnanbapie ypaBHEHUS ABIKE-
HUS TOYKHM 110 3afaHHOM kpuBoil. [Ipuarnun JlanamGepa s Touku. OCHOBHOHN 3aKOH JMHAMHMKH OTHOCHUTEIBHOTO JIBMDKEHHS
touku. [lepenocnas n Kopromucosa cuibl nHepuny. [IpuHIMIT OTHOCUTENBHOCTH Ki1accndeckoi MexaHuku. Cirydail OTHOCH-
TEJIBHOTO MOKOS.

Tema 10. [IpssmMosinHeliHbIe KOJIeOaHUSI TOYKH.

Bunpl konebaTenbHBIX IBHKCHUI MaTepraibHON Touku. CBOOOAHBIC KoebaHus MaTepruanbHoi Toukr. CBOOOHBIC KO-
nebaHusl Tpy3a, MOABEUICHHOTO K TpyKuHe. [Ipumepsl Ha CBOOOIHBIC KOJIcOaHUsA. 3aTyxaloliue KojeOaHus MaTepHaIbHOM
TOYKH. ANEpuoguyecKoe NBIKCHUE TOYKH. BBIHYXKIEHHBbIE KOJe0aHUs MaTepualbHON TOYKH. SIBieHue OueHuid. SIBneHue
pe3oHaHca.

Tema 11. CucreMa MaTepHAJIBHBIX TOYEK.

Cucrema MaTCpHUAIbHBIX TOYCK. TBépI[Oé TEIO. CI/IJ'ILI, HeﬁCTByIOHlHe Ha TOYKH CUCTCMBEI. L[eHTp MacC CUCTCMbI MaTeCp H-
AJIbHBIX TOYCK U €r0 KOOPAUHATHI. TeopeMa O ABM)KCHUM LICHTpPA MaccC. MoMeHTEI HHCpLIUH TBép,I[OFO TCJIa (CI/ICTCMLI). Pam/ch
HWHCPLHH. TeopeMa 0 MOMCHTAaX HMHCPUHH TBépI[OFO TCJIa OTHOCHUTCIIBHO IMapaJlJICIIbHBIX OCEH. HeHTpO6e)KHLIC MOMCHTBI
HWHCPLHHU TEIa.

Tema 12. O0mue TeopeMbl JMHAMHKH MaTEePUAJbLHONH TOYKH U MeXaHUYECKOIl cUCTeMBbl.

TeopeMbl 00 U3MEHEHUH KOJTHUYECTBA JBHKEHHS MaTepHAIbHOW TOUKH U MEXaHHYeCKOH cucteMsl. TeopeMsl 06 m3MeHe-
HUM MOMEHTA KOJIMYECTBA ABIDKCHHS MaTEPUATbHON TOUKH M KHHETHUYECKOTO MOMEHTA MEXaHHUECKOH CHCTeMBI. DlleMeHTap-
Has paboTa cuibl; paboTa Ha KOHEYHOM IyTH. PaboTa cuibl TsKecTd U Cuiibl ynpyroctu. [lotenimansaeie cuibl. CuioBoe
ToJie, YCJIOBHS MOTEHIMAIbHOCTH CHJIOBOTO TOiA. TeopeMsl 00 M3MEHEHHN KMHETHYECKOH SHEprHH MaTepHaJbHON TOYKH U
MEXaHHUUECKOW CHCTEMBI. 3aKOH COXPaHEHHU MEXaHMUECKOH IHEpIUy MaTepHUaIbHOM TOUKH.

Tema 13. IIpuiioxkeHus1 00IIUX TEOPeM JUHAMUKH K TBEPAOMY TeJy.

Juddepennnanbable ypaBHEHHS TOCTYNATEIBHOTO ABWKEHUs TBEpAOro Tena. AnddepeHimanbHoe ypaBHEHHE Bpallle-
HUS TBEPAOTO TesIa BOKPYT HENOABIWKHON ocn. Pusnueckuil MasTHUK. OmpeseneHe JUHAMHIeCKUX PEaKIMH MOIIHITHIKOB.
JlunamMndeckast ypaBHOBELIEHHOCTD TeJa Ha ocH BpamieHus. ONBITHOE ONpe/iefieHne MOMEHTOB HHEPIUH TBEPABIX TEI.

Tema 14. Teopuss MmaminH 1 MexaHU3MOB. CTPYKTypa u Ki1accuukanus MeXaHUu3MOB.

OCHOBHBIE TTOHATHS MEXaHU3Ma M MAIIHHEI, KIaCCH()UKALNS MAIlUH. DIIEMEHTHl MEXaHU3MOB: 3BEHBs, KHHEMaTHIECKUE
napsl, ux Kiaccudukaims. Kunemarndeckue memnu. CTeneHsb MOBMKHOCTH TUIOCKUX KMHEMATHYCCKHX Iernei. MeXaHu3M Kak
YACTHBINA Cly4ail KnHeMaTuueckoil renu. CTeneHb MOJABMKHOCTA MEeXaHU3Ma. [IOHITHE O MACCHUBHBIX CBA3SIX W JIMIIHUX CTE-
neHsx cBo6oabl. O030p OCHOBHBIX BHUJOB MeXaHM3MOB. KnHeMaTndeckas cxeMa MeXaHU3MOB. 3aMeHa BBICIINX KHHEMaTHYe-
CKHUX Tap B IUIOCKOM MEXaHU3ME LEISIMK ¢ HU3IIUMH KHHEMAaTHYeCKUMU napamu. HauaneHeiii MexanusMm. ['pymnmer Accypa u
nx xnaccudukanus. [locrenoBarensHOCTE 00pa30BaHMs IIOCKOTO MexXaHu3Ma Mo Accypy. CTpyKTypHBIH aHaIN3 IIOCKOTO
Mexaam3ma. Kitaccupukanus miockux MeXaHu3MOB.

Tema 15. KuneMaTuuecKuii aHaJIu3 MeXaHHU3MOB.

HOCTpOGHI/IC IUIAHOB ITOJIOKECHUH MEXaHH3MOB C JABYXIIOBOAKOBBIMH T'pYIIIIaMU. HOCTpOCHI/Ie TpaeKTOpI/Iﬁ OTACIBbHBIX
TOYECK 3BCHHCB MCXaHHU3Ma. MCTOZ{ IJIaHOB CKOpOCTCﬁ n YCKOPCHHﬁ. HOCTpOCHI/Ie IIJIAaHOB CKOpOCTeﬁ u YCKOpeHI/Iﬁ JUI1 MEXa-
HU3MOB C JIBYXIIOBOJAKOBBIMH T'pYIIIIaMHU. ITousarre 00 U30BITOYHBIX CBI3SIX M MECTHBIX IIOJABHIXKHOCTAX. MGTOZ[I)I OIIpEACICHUA
" yCTpaHCHUSA HM30BITOYHBIX CBI3EH U MECTHBIX HOHBH)KHOCTeﬁ.

Tema 16. Conporusiienne marepuajoB. OCHOBHbIC NOHATHS. JNMIOPbI BHYTPEHHUX YCHJIHI.

3amaum u conepkanue kypca "ConpotuBieHne MatepuanoB". OcHOBHBIE THMOTE3bl. Kimaccudukamysi BHENIHUX HArpy-
30K: COCPEIOTOUYCHHBIC U PACIPeIe/IEHHbBIC, TOBEPXHOCTHBIC U 00BEMHBIC, CTATUYECKUE U IUHAMHYECKHE. PacuéTHbIC CXEMBI.
bpyc, mimactuHa, 00004Ka - OOBEKTHI, W3ydaeMble B Kypce COIPOTHBICHHS MarepuaynoB. Jledopmanus U mepeMeIneHus..



Buyrpennue cunbl. Hanpsbkenus (mojiHoe, HOpMalibHOE, KacaTellbHoe). Meroa cedyenuil. [locTpoeHue smiop BHYTPEHHUX CHIT
NPU PACTSDKECHUH, KPYYEHUH W TUIOCKOM m3rube. JJuddepeHiuanbHpie 3aBUCUMOCTH Mexy M, Q ¥ ¢ IpH TUIOCKOM H3TrH0e.
BrITekaroniye u3 HUX CJIEACTBUS.

Tema 17. PacTskeHue U c:kaTHe MPsIMOro opyca.

Pactsoxenne u cxarue npsimoro Opyca. Hampsbxenust B ceuennsix Opyca. IlpogonsHsle u nonepednsie qedopmanuy npu
pactsoxennu (cxatuu). 3akoH ['yka mpu pactspkenun. Moayne ynpyrocti. Koaddunuent [Tyaccona. OnpeneneHne oceBbIX
nepeMmelieHnil. Pacuér Ha MpoOYHOCTH NPH PACTSKEHUH. MeXaHM4eCcKUe CBOMCTBAa MaTepuasioB. lcnbITaHNe MaTepuaioB Ha
pacTspkeHne. OCHOBHBIE MEXaHHUECKHE XapaKTEPUCTHKH MaTepraia. OnpeneneHne OIyCKaeMbIX HAIIPSKEHUH.

Tema 18. Jeranu mamnn. Mexannyeckue nepeaavim.

@OpUKINOHHBIE TIEpeaady, NPUHINI UX PabOThI, OCHOBHBIC THMNBL. JlOCTOMHCTBA, HEJOCTATKH M OOJACTh MPUMEHEHHS.
[lepenaTounoe cooTHomeHne. PeayKTopsl 1 MyJbTHILIMKATOPbI, PEBEPCUBHBIE YCTPOWCTBA, KOPOOKM Hepenady U BapHaTOPEI
ckopoctu. HazHaueHne peaykTopoB, ux kiaccudukanus. OCHOBHBIE CXEMBI PEIYKTOPOB U UX ocoOeHHocTH. BpIOOp THHA pe-
IyKTopa. MynbTHIUIMKATOpEL. PeBepcuBHBIE YCTPOHCTBA, OCHOBHBIE BUABL. KOopoOku mepenay 1 BapuaTopbl CKOPOCTH, OCHOB-
Hble BUIbl. OCHOBHBIC XapaKTEpUCTUKH. [IOCTOMHCTBA, HEIOCTATKH, 00JIaCTH pUMEeHeHus. 3yo4arsie nepenaun. Oomme cBe-
JeHUs 1 Kiaccupukanus 3youarsix nepeaad. JJoCTOMHCTBa M HeloCTaTKH, obsacTu nmpuMeHeHus. Pemennsie nepepaun. O6-
mee ycTpoicTBo. JlocTOMHCTBA, HENOCTATKH, oOmacTu npuMeHeHus. Llemnsre mepeqaun. Oo0mme cBeneHus. JJ0OCTOMHCTBA H
HEJIOCTAaTKH, 00yacTh MpuMeHeHNs. UepBsiuHble nepenadn. JJocTonHCTBa, HEAOCTATKH, 00JIACTH IPUMEHEHHS.

5. IlepeyeHpb y4eOHO-METOAMYECKOr0 o0ecneyeHHs /sl CAMOCTOATEIbHOH padoThl 00y4alOIUXCH M0 TUCHHUIIHHE
(MopnyJ110)

CamocrosiTenbHas paboTa 00yJaroIUXCsl BBIIONHACTCS 110 3aJaHUI0 U TPH METOJHYECKOM PYKOBOJICTBE MIPEHOAaBaTEs,
HO 0e3 ero HemocpeacTBeHHOro yyactus. CamocrosiTenbHas paboTa IMoApa3essieTcsl Ha CaMOCTOSITENIbHYI0 paboTy Ha ayau-
TOPHBIX 3aHATHSAX U Ha BHEAYAUTOPHYIO CaMOCTOSTEIbHYI0 padoTy. CamocrosTenbHas padoTa 0Oydaronuxcs BKIIOYAaeT Kak
MOJTHOCTBIO CAMOCTOSITEIIbHOE OCBOCHUE OTJCIILHBIX TeM (Pa3/Ie/ioB) MUCIMIUIMHBI, TAK M MPOPaOOTKy TeM (pa3zeiioB), OCBau-
BaeMBIX BO BpeMsl ay/IMTOpHON paboThl. Bo Bpemst camocTosaTenbHOM paboThl 00ydalomuecs YUTal0T U KOHCTIIEKTUPYIOT y4eo-
HYI0, HAyYHYIO U CIIPaBOYHYIO JIUTEPATYPY, BHIIOIHAIOT 3a/1aHUs, HAIIpaBJICHHbIE Ha 3aKpelieHHe 3HaHUil U oTpaboTKy yme-
HUH U HAaBBIKOB, TOTOBSTCS K TEKYLIEMY U IIPOMEKYTOYHOMY KOHTPOJIO 110 TUCLUIUIMHE.

OpraHuzanusi caMOCTOSITEILHON paboThl OOYYaroLIMXCsl PErJIaMEHTHPYETCSl HOPMATHBHBIMU JIOKYMEHTaMH, y4eOHO-
METOAMYECKOH JIUTepaTypoil U 3JIeKTPOHHBIMU 00pa30BaTeIbHBIMY PECYpCaMHt, BKIIOUAs:

[Nopsiok opraHu3anuy U OCYIIECTBICHNUS 00pa30BaTEIbHON AEATEIHHOCTH 110 00Pa30BaTEILHBIM ITPOTPAMMAaM BBICIIETO
00pa3oBaHuA - IporpaMMamM OakanaBpHaTa, IporpaMMaM CHENUATUTEeTa, IPOrpaMMaM MarucTpatypsl (yTBEp)KICH NMPHKA30M
MunncrepcTBa o0pa3oBanus 1 Hayku Poccuiickoit @eneparm ot 5 anperns 2017 roma Ne301)

IMucemo MunmcrepcTBa obpasoBanust Poccuiickoit @enepanuu Nel4-55-996un/15 ot 27 Hos10pst 2002 1. "OO akTHBU3A-
[IMU CaMOCTOSITENIbHOW pabOThl CTYyJCHTOB BBICIIHX Y4eOHBIX 3aBeACHUIT"

VYcraB ¢enepaibHOr0 rocyJapcTBEHHOTO aBTOHOMHOTO oOpasoBarenbHOro yupexnaenus "Kazanckuii (ITpuBommkckuii)
(enepanbHBIN yHUBEpCUTET"

[IpaBuia BHyTpeHHETo pacropsiika (hefepansbHOro rOCYAapCTBEHHOTO aBTOHOMHOTO OOpa30BaTENIHOTO YUPEKACHHS
BEICIIIETO TIpodeccrnoHatbHOro oopasosanus "Kazanckuii ([IpuBomxkckwii) GpenepaibHbI yHUBEpCUTET"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBosmkckoro) ¢enepabHOTO yHUBEPCUTETA

6. ®oHA 01IEeHOYHBIX CPEJCTB IO TUCHUTIIINHE (MOTYJII0)

@DOoHA OLEHOYHBIX CPEACTB MO TUCLMIUIMHE (MOIYINIO) BKJIIOYACT OLICHOYHBIC MATepHabl, HAalpaBJICHHbIC HA IPOBEPKY
OCBOCHUsI KOMIIETCHIIMI, B TOM YHCIie 3HAHUH, YMEHUH 1 HAaBBIKOB. DOH] OLCHOYHBIX CPEICTB BKIIOYACT OLIEHOYHBIE CpeI-
CTBA TEKYILIET0 KOHTPOJIA M OLCHOYHBIE CPENICTBA IPOMEIKYTOUHOMH aTTeCTaLMH.

B doHae OLeHOYHBIX CPEACTB COACPIKUTCS ClIeayroIas HHPOPMALIHUS:

— COOTBETCTBUE KOMIIETCHIHUII INIAHUPYEMBIM pe3yJbTaTaM 00y4eHHUs M0 TUCLHIUTUHE (MOIYITIO);

— KPUTEPHH OLICHUBaHUS CHOPMUPOBAHHOCTH KOMIETCHIHH;

— MeXaHU3M (POPMHUPOBAHUS OLIEHKH 10 JUCIUILIMHE (MOIYIIIO);

— ONMCaHKE MOPsJIKa IPUMEHEHHsI U ITPOLIeyPhl OLIEHUBAHMS JIJISL KAXKOr0 OLIEHOYHOTO CPEJICTBA;

— KPUTEPUH OLICHUBAHUSI ISl KAXK/IOTO OLEHOYHOT'O CPE/ICTRA,;

— COZIep)KaHUE OIICHOYHBIX CPEJICTB, BKIIOYAsl TPEOOBAHUS, IPEABSIBIISIEMbIE K TEHCTBHUAM 00Y4aIOIINXCS, IEMOHCTPUPY-
€MBIM pe3yJIbTaTaM, 3aJJaHus Pa3InYHbIX THIIOB.

@DoHJ1 OLIEHOYHBIX CPEACTB 10 JUCLHUIUIMHE HaxoauTest B [Ipunoxenun 1 k mporpaMme JUCHUITINHEL (MOTYJIIO).

7. [lepeyeHb JUTEPATYPbl, HEOOXOAUMOM AJIsl OCBOEHUS JUCUMILIMHBI (MOTYJI51)

OcBoeHHUE MUCIMILIMHEI (MOIYJIs) MPEanoiaracT u3y4eHue yueOHoH nuTepaTyphl. JluTepaTypa MoKeT OBITh AOCTYITHA
00yJaromumMcs B OTHOM U3 JIBYX BapHaHTOB (JIUOO B 00OMX U3 HUX):

- B DJISKTPOHHOM BHJIE - Yepe3 3JICKTPOHHBIE OMOIMOTEYHBIE CHCTEMBI Ha OCHOBAaHHH 3aKIoueHHBIX KDY moroBopos ¢
npaBooOIIaiaTessIMu;



- B IIEYaTHOM BHJE - B OuOmmoreke HabepexxnouyennnHckoro uHctutyTta (puinmnana) KOY. ObOyyaroniuecs: nomydyaroT
yueOHYI0 JINTepaTypy Ha a0OHEMEHTE 110 YUTATEIECKUM OMJIeTaM B COOTBETCTBHU C NPaBHIIAMHU I10JIb30BaHMsI ONOIMOTEKOM.

DJIeKTPOHHBIE W3IAHUS AOCTYIHBI JUCTAHIIUOHHO W3 JIF00OI TOYKHU MPU BBEACHUH O0YHYAIOIIMMCS CBOETO JIOTHHA U Ma-
pOJISL OT JTUYHOTO KaOWHETa B cUCTeMe "ODNeKTpoHHBIH yHUBepcHuTeT'. [Ipu MCTIOIh30BaHUN TIEYATHBIX M3MaHWK OMOIMOTEY-
HBIA (QOHM JOKEH OBITh YKOMIUICKTOBAH UMU M3 pacyera He MeHee (0,25 sK3eMIuispa Ha KaXJ0ro 00yJaromerocs U3 4ucia
JIVII, OJJHOBPEMEHHO OCYIICCTBISIOIINX OCBOCHHUE JAHHOW JUCITUILTUHEI (MOTYJIS).

[lepeuens yueOHOW TUTEpPaTypHI, HEOOXOIMMOH ISl OCBOCHHUS AUCIUILIIMHEI (MOIyIs), HaxonuTcs B [Ipmmoxennn 2
paboueii mporpaMme quCIUILTHHEL. OH IMOAJICKUT OOHOBJICHUIO MTPH M3MEHEHUH YCIOBHUH 10roBopoB KDY ¢ mpaBoobiamare-
JSIMH 3JIEKTPOHHBIX M3JaHUN W TPH M3MECHEHUH KOMIUIEKTOBaHUSA (OoHIOB OmOImoTekn Habepe)kHOUSTHHHCKOTO WHCTUTYTA
(pummana) KOV,

8. [lepeyens pecypcoB HHPpOPMALMOHHO-TETeKOMMYHUKAUOHHON ceTH "MHTepHeT', HEOOXOAMMBIX AJIA 0CBOE-
HHS JUCHUITHHBI (MOIYJIsA)

Uudopmanmonno-obpazosatesbHblit moptan "Opeanpa" - https://bcoreanda.com/
OrtkpeiToe oGpasoBanue - https://openedu.ru/
[poexT no omnaita-o6y4enuto "Coursera" - https://www.coursera.org/

9. MeToaudyeckue YKazaHud QJist oﬁyqammnxcsl 0o 0OCBOCHMIO JHUCHMIIIMHBI (MOI[y.]'Iﬂ)

Bup pador Meroauyeckue peKoMeHAaluu

JIEKIINU CucteMaTU3MpOBaHHbIE 3HAHNUS 110 U3yIaeMOH JUCHUIIMHE 3aKJIa{bIBAIOTCS HA JICKIIHOHHBIX 3aHATHSAX,
MIOCEIEHNE KOTOPBIX yHaIIUMHUCS 00s13aTeNIbHO. B X0/1e IeKIIMu OHM BHUMATENBHO CIIEIAT 33 XOJJ0M H3J10-
JKEHUSI MaTeprasia JIEKTOpa, akKypaTHO BeIyT KOHCIIEKT. KOHCTIEeKTHpOBaHKE JICKINH - 0J{HA 13 (POPM ak-
THUBHOM CaMOCTOSTEIILHOM PabOThI, TpeOyIomIas HABBIKOB M YMEHHI KPaTKO, OCIIEI0BATENBHO 1 JIOTHIHO
(hopMHpOBaTh MOJIOKEHUS TeM. HesicHbIe MOMEHTBI BBIICHSIOTCS B KOHIIE 3aHATHS B OTBEJICHHOE HAa BOTIPO-
ChI BpeMs. PexoMeHyeTcs B KpaTJaiflliie CpOKH MOciIe ee MPOCIyIUBaHUs TpopadoTaTh MaTepHall, a KOH-
CIIEKT JIOTIOJHUTH U OTKOPpeKTUpoBath. [locnenyromnias paboTa Hag TEKCTOM JISKIIMH BOCIIPOU3BOIHT B
MaMsTH ee CoJIepKaHUe, TO3BOJISAET JOMOIHUTE 3aIKCh, BBIICIUTD INIaBHOE, TBOPUYECKH 3aKPEIUTh MaTepu-
aJl B mamsTu. B ciydyae npuMeHeHust B 00pa30BaTeIbHOM MPOLECCe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHI 00y4aroIuecs BBIIONHAIOT 3aaHusl Ha CIEAYIONHX IIaThopMax U pecypcax: B KOMaHe
"Microsoft Teams". Bce HeoOXxomumbie y4eOHO-METOANYCCKIE MaTePHabl, YACOHUKH, YICOHbIC TOCOOHS,
o0ydarommue BUACOPOINKN pa3MenIaloTcs Ha Bkiaake Paiinpl kaHama OOmuii B COOTBETCTBYIONIEH KOMaH-
ne "Microsoft Teams". KoHcynbTanmu npoBOIsATCS B peXKHMe BUICOCOOPAHUS B COOTBETCTBHU C PACIIHCa-
HHEM KOHCYJIbTAlMH. 3aiaHus 111 00yqarouXcs pa3MealoTces Ha BKIaaKke 3aganus kanana O0mmii B
COOTBETCTBYIOMIEH KomMaH e "Microsoft Teams".

nabopatopHsle |JlabopaTropHble 3aHATHS 3aBEPIIAIOT U3yUeHHE HanOoJee BasKHBIX TeM yueOHO! TucuuIuIinHbl. OHH CiTysKat

paboTsI JUTS 3aKpETICHUS] N3yYeHHOTO MaTepHaia, pa3BUTHs YMEHHH 1 HABBIKOB IIOATOTOBKH JJOKJIA 0B, COOOIIe-
HUH, TPUOOPETEHUSI OTIBITA YCTHBIX ITyOJIMYHBIX BBICTYIUICHHH, BEJICHUS IUCKYCCHH, apI'yMEHTAINH 1 3a-
IINTHI BBIIBUTAEMBIX MTOJIOXKEHHH, a TAKXKe JJIs1 KOHTPOJIS TIPETIOIaBaTelieM CTENEeHH 1T0IIOTOBICHHOCTH
CTYZICHTOB I10 M3y4aeMoil quciuIuimHe. B ciydae npumeHeHus B 00pa3oBaTeIbHOM MTPONECCe AUCTAHIIH-
OHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH 00ydJaloIrecs BHIIOIHSIOT 3aaHuUs Ha CIIEAYIONNX IIaThopMax 1
pecypcax: B komanje "Microsoft Teams". Bce HeoOxoaumble yueOHO-METOJMYECKHE MaTepHaIbl, Y4eOHHU-
KH{, y4eOHbIe mocobus, 00yJaroniie BUICOPOINKY pa3MeIIaroTces Ha Bkiaaake Paiinsl kaHama O6muii B co-
otBeTcTBYIOIIEH Komanae "Microsoft Teams". KoHcynbTanuy npoBosTCS B p&KUME BHIICOCOOpaHUS B
COOTBETCTBHH C PACIHCAaHUEM KOHCYJIbTAMN. 3aaHus Ul 00yJaroluxcs pa3MeIIaloTcs Ha BKIaake 3a-
nanus kanayia OOmmid B cooTBeTCTBYIONIEH KoMaH e "Microsoft Teams".

caMocCTos- CamocrosTenbHas paboTa CTyIeHTa IpeArnoaraeT padboTy ¢ HayJHOI U yueOHOH TuTepaTypoi, yMEeHHe
TenpHas paboTa | co3aBaTh TEKCTHL. YPOBEHb U INIyOHHA YCBOSHUS TUCIMIUIMHBI 3aBUCAT OT aKTUBHOW M CHCTEMAaTHYECKOH
paboThI Ha JIEKIUX, U3YIEHUS PEKOMEHJOBAaHHOM JINTEPATyphl, BBIMOJIHECHUS KOHTPOJIbHBIX THChMEHHBIX
3a1aHui. B ciydae 3aTpyaHeHHH, BOSHUKAIONIUX IPU U3YICHNH Y4eOHOH TUCIUITIINHEL, CTYACHTaM Cleay-
eT oOpamaThcs 3a KOHCYIbTAIlMeH K MPEToAaBaTeIto, peann3ysl pa3IndHble KOMMYHHUKAI[HOHHBIE BO3ZMOX-
HOCTH: OYHBIE KOHCYJIbTallMH (HEIOCPE/ICTBEHHO B YHUBEPCHUTETE B Yachl MpUEMa IIPETIo1aBaTels, 3a049HbIe
KOHCYJIbTaIlMH (IIOCPEICTBOM 3JIEKTPOHHOM 1MoYTHl). B ciyuae npumeHeHns B 00pa3oBaTesIbHOM Iporecce
JMCTaHIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOINH 00yYaronIrecs BBINOIHSIOT 3a/IaHNs Ha CIIETYIOMINX
wiatdopmax u pecypcax: B komanze "Microsoft Teams". Bce HeoOXxoauMble yd4eOHO-METOANYECKHIE MaTe-
puabl, yaeOHNUKH, ydeOHbIe TOCcoOHs1, 00yJarone BUCOPOIMKH pa3MearoTcs Ha BKiaake Daiinbl kaHa-
na O6muii B cooTBeTcTBYOMIEH Komane "Microsoft Teams". KoHcynbranum mpoBoasSTCsS B peKIME BH-
JIe0coOpaHus B COOTBETCTBUH C PACIIMCAHNEM KOHCYJIBTAIINHN. 3afaHus Ul 00yJaroInuXCcsl Pa3MeIIaoTcs
Ha BKJajake 3aganus kaHana OOmuii B coOoTBeTCTBYIOMEH komanae "Microsoft Teams".

INMHUCBMCHHOC 110- HpI/I BBIIIOJIHCHHUHU ITMCbMCHHBIX JJOMAIITHUX 3a[[aHPII>1 H€06XOHI/IMO CHa4daJia IpOo4YUTaTb OCHOBHBLIC ITOHATUS
MaliHeeC 3a1aHuC | M IIOAXO0AbI 110 TEME 3aJaHus. HpI/I BBITIOJTHEHWU YIPAXKHCHUSA WK 3aJa41 HY?KHO CHavajla MMOHATh, YTO




Bupa pador Metoauyeckue peKoMeHAAINU

TpeOyeTcs B 3aaue, KaKOH TEOPETHUECKUI MaTepHall Hy’)KHO HCIIOJIb30BaTh, HAMETHTH TUIAH PEIICHHS 3a-
Jlauu, a 3aTeM MPUCTYIUTh K pacy€TaM U cJeliaTh Ka4eCTBEHHBIN BRIBOJ. B ciiyyae mpuMeHeHUs B 00pa3o-
BaTEILHOM IPOIIECCE TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHIA 00YJYarOIIUeCs BBIMONHSIOT 3aIaHuUs
Ha CJIeIyIoIMX IuaThopMax u pecypeax: B komanzae "Microsoft Teams". Bce HeoOxonumble ydeOHO-
METOJMYCCKIE MaTePHAIIbl, YICOHUKH, yueOHBIC TTOCOOUS, 00yJarOIUe BUACOPOIUKH Pa3MEIAIOTCS Ha
Bkiasike Daiinel kanana OOmuil B cooTBeTcTBYOMIEH KoMaH e "Microsoft Teams". KoHcysbraiuu npoBo-
JIITCS B PEXKUME BUICOCOOpaHHS B COOTBETCTBHH C pACIIMCAHUEM KOHCYJIbTAIMNA. 3a1aHus Uit 00yJaro-
MIUXCSI pa3MeIaroTcs Ha BKIIAAKe 3anaHus kaHaina OOniuii B cOOTBeTCTBYIOMIeH koman e "Microsoft
Teams".

KoHTpoJbHAst | [Ipy BBIOJIHEHNM KOHTPOJIBHOI pabOTHl HEOOXOAMMO BCIIOMHHUTD XOJI PEILICHUS aHAJIOTMYHBIX 3a]a4 Ha

pabora MPAaKTHYECKUX 3aHATUSIX. 3HAKOMCTBO C OCHOBHOM U JIOTIOJHUTEIBHOW JINTEPATYPOil, BKIIIOYAsl CIIPABOYHbIC
W3JIaHus, 3apyOe)KHbIe HCTOYHUKH, KOHCIICKT OCHOBHBIX ITOJIOXKEHHUI, TEPMHUHOB, CBEICHUH, TPEOYIOIIX
JUIS 3aTIOMUHAHHS | SIBILIOIINXCS. OCHOBOIIOJIAralOIMMU B 3TOH TeMe. B cirydae nmpumeHeHus B 00pa3oBa-
TEIIBHOM IIPOLiecCe AUCTAHIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHI 00yJaloIiecs BEIOIHSIIOT 3a1aHHs Ha
crenyromux miatdopMax u pecypcax: B komasze "Microsoft Teams". Bce HeoOxomumple yaeOHO-
METOAMYECKIEC MaTePHaIIbl, YI€OHHUKH, yueOHBIe TTOCOOMS, 00yJaromne BHIACOPOIUKH Pa3MEIAIOTCA Ha
Bkyake Paiiel kaHama O0muii B cooTBeTcTBYOMEH KoMaHne "Microsoft Teams". Koncymiprarun mposo-
JUITCSL B PeXKUME BUACOCOOpaHHs B COOTBETCTBHH C PAaCMCaHUEM KOHCYJIbTauui. 3aganus s o0y4ato-
IIMXCS pa3MeNIaloTcs Ha BKJIaake 3ajanust kaHana O0muii B cooTBeTCcTBYIOIEH KoMane "Microsoft
Teams".

3aqer [Ipn moaroToBKe K 3a4€TY HEOOXOIUMO ONMPATHCS HA JICKIMH, a TAK)KE HA 3HAHUS U YMEHUS, TTOJTydCHHbBIC
Ha MPaKTHYECKUX U JTA0OPaTOPHBIX 3aHATUSAX B TeUeHHE ceMecTpa. Kax il 3a4€THbII OUIIeT COAEPKUT
JIBa TEOPETUUYECKHX BOIpoca U 3anady. CTyAeHT, TOKa3aBIINi BEICOKMH YPOBEHb BIIaJACHUS 3HAHUAMU,
YMEHHUSAMH U HaBBIKaMU I10 NPEITI0KEHHOMY BOIPOCY, CYUUTAETCS YCIEUTHO OCBOUBIINM yueOHBIH Kypc. B
ciydae OOJIBIIOTO KOIMYECTBA 3aTPyIHEHUI TIPH PaCKPBITUH BOIIPOCa CTYACHTY IIpeylaraeTcs IOBTOpHas
MOATOTOBKA U Nepe3adyér. B ciyuae npumeHeHus: B 00pa3oBaTeIbHOM MpoLiecce TUCTaHIIMOHHBIX 00pa3o-
BaTEJIbHBIX TEXHOJIOTHH 00y4aroIuecs BHIIONHSIOT 331aHus Ha CIISAYIONIMX IuIaTdgopMax u pecypcax: B
komange "Microsoft Teams". Bece HeoOXoauMbIe yaeOHO-METOTUUECKHE MaTepHAITEL, yIeOHUKH, YIeOHbIC
noco6wus1, 00yJaroniue BUACOPOINKH pa3MeIaroTcs Ha Biaake Daiinsl kaHana OONuid B COOTBETCTBYIO-
et komauzae "Microsoft Teams". KoHcynpTanmy mpoBoAsITCS B pekKUME BHICOCOOPAHUS B COOTBETCTBHH C
pacIicaHueM KOHCYIbTAIMH. 3ajaHus Ul 00ydaromuxcs pa3MeIaoTes Ha BKiaake 3aganus kanana O0-
M B COOTBETCTBYIOMIEH KomMaHae "Microsoft Teams".

10. Ilepeyens MHGOPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3YyeMbIX IIPH OCYLIECTBJICHHU 00Pa30BaTEJILHOIO Mpolecca
No AUCHUILIMHE (MOAYJII0), BKJIOYasl MepedyeHb NMPOrpaMMHOr0 ofecrnieyeHuss U MHGOPMANMOHHBIX CIPABOYHBLIX CH-
cTeM (MpU HEOOXOAMMOCTH)

[epedenp nHGOPMALMOHHBIX TEXHOJIOTHH, HCHIOJIB3YEMBIX IIPH OCYLIECTBICHHH 00pa30BaTeIbHOrO Mpolecca M0 JAUCIIH-
IUIMHE (MOJYJII0), BKJIIOYAs IEpeueHb NPOrpaMMHOT0 00ecledeHns] 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, IIPEACTABIICH B
[Tpunoxxennu 3 k pabodeit mporpaMme AUCIUTUIMHEL (MOTYJIS).

11. Onucanue MaTepuAJIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI /Il OCYLeCTB/IeHHA 00pa30BaTEeIbHOI0 Mpolecca
N0 JMCUUIIMHE (MOLY.TI0)

MarepuanbHO-TeXHHUECKOe obecrieueHrne 00pa3oBaTeNbHOrO Mpoiecca Mo AUCIHUILINHE (MOIYI0) BKIIOYAET B ceOs
CIEeTYIONINE KOMITOHEHTHI:

[Momemennss st caMOCTOSATENFHON pabOTHl 00YYAIOMIMXCS, YKOMIUICKTOBAHHBIC CIICIHAIM3UPOBAHHON MeOenpio U
OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUeHHs K ceTd "VHTepHeT" m obecriedeHneM AOCTyIa B
ANEKTPOHHYI0 HHPOPMAIMOHHO-00pa3oBaTenbHyt0 cpeny HUM KOV,

Y4eOHble ayJUTOPUU — MOMEIIEHUS Ui NPOBEICHUS 3aHATUH JEKIIMOHHOTO THUIA, 3aHATHH CEMHHAPCKOrO THIIA,
TPYIIOBBIX ¥ WHAWBHIYAIbHBIX KOHCYJIBTAIIMHA, TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOH aTTECTAIlMH, YKOMIIJIEKTOBAaHHEIC
CrHenranbHOW MeOeTbio 1 000PYIOBaHHEM:

— Jlocka MapkepHasl U MeJoBast

— HurepaktuBHas TpuOyHa ¢ KOMIBIOTEPOM

— IIpoextop, 3xpaH HaCTEHHBII

— Jlaboparopusrit kommieke JJM-PI1-010-4JIP

— Jlaboparopnsrit kommieke AJIK JIM-pex.

—  Kowmmekt tunoBeix miakatoB «OKuJIM»

—  IlnaHmeTs! mo peaykTopaM, HOAIIUITHAKAM, My(pTaM
—  Ilnanmer "Bapuatop GpUKIMOHHBIA AUCKOBBIN"

—  Ilnanmer "PemHM miockue, KpyTible, KIMHOBBIE"




—  ITmaamrer "Pe3p0oBble coeqnHeHns"
—  Inanwer "Henu"
—  IImanmer "Bainbl 1 ocu"
Pabounii kaOMHET — MOMEIICHHE ISl XPAaHCHHS ¥ MPO(QUIAKTUISCKOTO 00CTYKUBAaHUS YI4eOHOTO 000PYIOBAHHUS.

12. CpeIICTBa aJanrTanvu npemnojaBanvs JUCHUIIJIMHBI K HOTpeﬁHOCTHM 06yqam1unxc51 HHBAJIM/10B M JIMI C Orpa-
HUYC€HHBIMH BO3MOKHOCTAMM 310POBbSA

[Ipu HEOOXOAMMOCTH B 00pa30BATEIHHOM IIPOIIECCE MPUMEHSIOTCS CICTYIONIHNEe METOIBl M TEXHOJIOTHUH, 00JeTdaronie
BOCTIPHATHE HH(OPMAIHH 00yUYarOIINMICS HHBAIMAAMH U JHIAMH C OTPaHUIECHHBIMI BO3MOKHOCTSIMH 3/IOPOBBS:

- CO3JlaHME TEKCTOBOM BEpPCHH JTFO00r0 HETEKCTOBOTO KOHTEHTA [UIS €0 BO3MOYKHOTO NMpeoOpa3oBaHMS B albTCPHATHB-
HbIe (DOPMBI, yIOOHBIE [T Pa3INIHBIX MOJIb30BaTENCH;

- CO3JaHUC KOHTCHTA, KOTOprﬁ MOXXHO NPEACTAaBUTh B PA3JIMYHBIX BUAAX 0e3 MOTCPU JAaHHBIX WJIN CTPYKTYPBI, IPEAY-
CMOTPETH BO3MOKHOCTH MaCIlITaGI/IpOBaHI/ISI TCKCTA U H306pa)KeHPII>i 0e3 MOTEPU KaueCTBa, MPEAYCMOTPEThL AOCTYNHOCTH
YIipaBJICHUA KOHTCHTOM C KJIaBUATYPbI;

- CO3ZIaHHE BO3MOXXKHOCTEH I 0Oy4YaroIMXcsi BOCIPHHAMATH OJHY U Ty K€ MH(OPMALMIO M3 Pa3HBIX MCTOYHUKOB -
HarpuMmep, TaK, 4YToOBbl JINIA C HAPYIICHUSIMH CIIyXa MOoJTydanu MHQOPMAaLUIo BU3yalIbHO, C HAPYILCHUSIMH 3PEHHUS - ayHaib-
HO;

- IPUMEHEHNE NPOTPAMMHBIX CPE/CTB, 00ECIEUNBAIOMINX BO3MOXKHOCTh OCBOCHHSI HAaBBIKOB U YMEHHUH, (OPMHUPYEMBIX
JVCIUIIIMHOM, 33 CUET allbTEPHATHBHBIX CIIOCOO0B, B TOM YHCIIE BUPTYaIbHBIX JJAOOPATOPUH M CUMYJISIIMOHHBIX TEXHOJIOTHH;

- IIPUMEHEHHUE TUCTAaHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH /I Mepeaayn WHpOpMalny, OpraHi3alul pa3InuHbIX
(hopM HHTEPaKTHUBHON KOHTAKTHOH pabOTh 00y4JaloIerocs ¢ MpenoaBaTesieM, B TOM YHCIie BEOMHAPOB, KOTOPHIE MOTYT OBITH
UCIIOJIB30BaHbI ISl IPOBEACHUS BUPTYaIbHBIX JEKIHI ¢ BO3SMOKHOCTBIO B3aUMOAEHCTBHS BCEX YYACTHUKOB AUCTAHIIMOHHOIO
00y4eHUs, TIPOBEICHNSI CEMHHAPOB, BBHICTYIUICHHS C IOKIAIaMH W 3alIUTHI BHINOJHEHHBIX paboT, MPOBEICHUS TPEHHHIOB,
OpTaHM3aINH KOJUICKTUBHON paboThI;

- IPUMEHEHHE JUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH Ul OpraHu3aluy (GOPM TEKYILEro U IPOMEKYTOYHOTO
KOHTPOJIS;

- YBEJIMYCHHE MPOJOJDKUTEIBHOCTH CIa4y OOYYAIOMIMMCS WHBATUIOM HJIH JIUIIOM C OIPaHMYCHHBIMH BO3MOXKHOCTSIMU
310pOBbsI HOPM IIPOMEKYTOYHOH aTTECTAIMH 10 OTHOIICHHIO K YCTAHOBJICHHOMN MPOJIODKUTSIBHOCTH UX CAAYH:

- IPOAOJZKUTCIIBHOCTU CAauH 3a4é€Ta Win 9K3aMCHa, IIPOBOAUMOIO B MMICHbMECHHOM (bopMe, - He Oosiee uem Ha 90 MUHYT,

- IPOJIOJIKUTEILHOCTH MOJITOTOBKH O0Y4YAIOIIErocs K OTBETY Ha 3auéTe WIIM DK3aMEHE, MPOBOJAUMOM B YCTHOH (opme, -
He Oosee yeM Ha 20 MUHYT;

- IPOJIOIDKUTENBHOCTH BBICTYIUICHHUS 00yHaroIIerocs Mpu 3aluTe KypcoBOH paboTHI - He Ooiee 4eM Ha 15 MHUHYT.

IIporpamma cocraBiena B coorBeTcTBuU ¢ TpeboBaHmsiME PI'OC BO u y4eOHBIM TutaHoM 1o HampasieHHo 01.03.02
"[IpuknagHas MaTeMaTHKa U HHQOpMaTHKA"
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1. CooTBeTCTBHE KOMIIETEHUM MJIAHUPYEMbIM Pe3yJibTaTaM 00y4YeHHs 10 TUCHUIJINHE (MOIYJII0)

Koa v HaumeHoBa-
HHE KOMIEeTEeHINH

NHankaTopbl 1OCTHKEHUS] KOMIIETEH-
107071

OueHoYHBIE CPeICTBA TEKYIEro
KOHTPOJISI ¥ IPOMEKYTOYHOM aT-
TecTauuu

OIIK-1 — ciocoben
NpUMEHSATh PyHIa-
MEHTAJIbHEIC 3HAa-
HUS, IOJTYYCHHbIE B
00J1acTH MaTeMaTu-
YECKUX U (WIN)
€CTECTBEHHbIX HayK,
Y UCTIOJIh30BaTh UX B
npodeccuoHanbHOM
JESTEIIbHOCTH

3HaTh C1IOCOOBI MPUMEHEHUS (PyH/IaMEeH-
TaJIbHBIX 3HAHWUH, OJIy4E€HHBIX B 0011a-
CTHU MaTeMaTUYECKUX U (WJIN) ecTe-
CTBEHHBIX HAyK, U UCIOJIb30BAHUS UX B
npodecCuOHATBHOMN 1eATETFHOCTH.
YMeTb npuMeHsTh pyHIaMEHTaIbHbIE
3HaHUs, [I0JyYeHHbIE B 00J1aCTH MaTeMa-
TUYECKUX U (WJIM) €CTECTBEHHBIX HAYK, U
UCIIOJIb30BaTh UX B MPO(eCcCHOHAIBHON
NeSITETTbHOCTH.

Braners cnocoOHOCTBIO TPUMEHSTh
dbyHaaMeHTanbHbIe 3HAHHSL, TOJTYYCHHBIC
B 00JIaCTH MaTeMaTHYECKUX U (WJIH)
€CTECTBEHHBIX HayK, H HCIOJIB30BATh UX
B IpO(eCCHOHATBHOM 1€ TETbHOCTH.

3 cemecTp.

Texkyuuii KOHTPOJIb:

1. Ilucomennoe oomawnee 3aoa-
Hue no memam:

14. Teopust MalIMH U MEXAHU3MOB.
CrpykTypa u Ki1accupuKanus me-
XaHU3MOB.

15. KunemaTuueckuii anainus me-
XaHU3MOB.

16. ConpoTHBIIEHNE MaTEPUAIIOB.
OCHOBHBIE OHATHS. DIIOPbI
BHYTPEHHUX YCUIIUU.

2. Konmponvnasn paboma no
memam:

1. Teopernueckas mexaHuka. Bee-
nenue. Kunemaruka TOUKH.

2. IloctynaTenbHoe IBUKEHHE
TBEpHoro tena. Bpanenue TBEpAO-
ro Tejaa BOKPYT HEMOABUKHOM OCH.
3. [1nockoe nBUkeHUE TBEPAOTO
Tena.

4. Cio>xHO€ IBUJKEHUE TOUKHU.

6. Teoprst MOMEHTOB U I1ap CHUII.
PaBHOBecue abCot0THO TBEPAOTO
Tena.

7. PaBHOBeCHE Tena py HaJIUIUHU
TpeHus. LlenTp TsxecTu TBEPAOro
Tena.

8. BBeneHue B IMHAMUKY. 3aKOHBI
Herorona. 3amaun qUHAMUKY.

9. JInHaMHKa HeCBOOOIHOI TOYKH,
JUHAMHKa OTHOCUTEJILHOTO JIBU-
KEHUS TOUKH.

11. Cucrema MaTepHalibHbIX TOYEK.
12. O6mue TeopemMbl TUHAMUKI
MaTepUaIbHOU TOUKH U MEXaHHUYe-
CKOH CHUCTEMBI.

13. IlpunosxeHust oOIIMX TEOPEM
JUHAMHKU K TBEPIOMY TEIy.

3. Jlabopamopnuvie padbomel no
memam:

16. ConpoTHBiI€HNE MAaTEPUAIIOB.
OcCHOBHBIE NOHATHUSA. DIIOPBI
BHYTPEHHUX YCHJIUN.

17. PacTskeHUe U CyKaTUe NPsSIMOTo
Opyca.

IIpomexyTouyHas aTrecTanms:
3ader, KOHTPOJIbHBIEC BOMTPOCHI.




2. MuaukaTopbl onleHUBaHMsI ¢hOPMHUPOBAHHOCTH KOMINETEH U

Kom- 3auTeHo He 3auteno
nereH | Boicoknii  ypoBenb | Cpennuii ypoBenb | Huskuii ypoBeHb | Huxke moporosoro
TeH- (oTiIM4HO) (xopo1o) (yaoBjeTBOpUTEe/b- | YPOBHA  (Heyno-
nus (86-100 6a110B) (71-85 b6ansoB) HO) BJIETBOPHUTEJILHO)
(56-70 6a/1;10B) (0-55 6as1oB)
OIIK- | 3naer onTUMaibHBIE | 3HAET CIIOCOOBI MpUMe- | 3HAET HEKOTOPHIE He 3naer cnoco6sl
1 CrocoObl MPUMEHEHUS | HeHUs (PyHIaMEHTadb- | CIIOCOOBI MPUMEHEHUs | TpUMEHeHus PyH-

byHIaMeHTaIbHBIX
3HaHW, TOJTYYCHHBIX
B 00J1aCTU MaTeMaTH-
YECKHX U (WIN) ecTe-
CTBCHHBIX HayK, M HC-
MOJIb30BAHUS UX B
npohecCHOHATBLHOM
JeSITeIIbHOCTH, @ TaK-
e CYIIHOCTh U
Ha3HAYCHUS KKIOTO
crocoba Jyist pelieHus
KOHKPETHOW 3a1a4H.

HBIX 3HAHUH, TIOJTyYEH-
HBIX B 00JacTU MaTe-
MaTUYECKUX U (WIJIN)
€CTECTBEHHBIX HAYK, U
UCIIO0JIb30BaHUS UX B
npodeccuoHanbHOM
JIeATEIbHOCTH.

(hyHIIaMEHTaIbHBIX
3HaHUH, TOTyYCHHBIX
B 00J1aCTH MaTeMaTH-
YECKUX U (WIIN) ecTe-
CTBCHHBIX HAyK, U UC-
NIOJIb30BAHUS MX B
npodeccrnoHaIbHOM
JEeSITeTbHOCTH.

JTaMEHTaJIbHBIX
3HAHUM, MOJyYEeH-
HBIX B 00JaCTH Ma-
TEMaTHYECKUX U
(unn) ecrecTBEH-
HBIX HAaYK, U HC-
M0JIb30BaHUS UX B
npodeccruoHab-
HOM J€ATEIIbHOCTH.

IIpeBocxoaHO ymeeT
NPUMEHATh QyHIa-
MEHTAJIbHBIC 3HAHWS,
MoJy4yeHHbIE B 00J1a-
CTH MaTeMaTHYCCKIX
U (WJIM) €CTECTBEHHBIX
HayK, U UCIIOJIb30BaTh
uX B npodeccroHab-
HOM J€ATEIbHOCTH.

YMeer NIpuMeHsTh
byHaaMeHTalbHbIE
3HAHUS, IOJyYEHHBIE B
o0acTi MaTemaTuye-
CKUX U (WJIM) ecTe-
CTBEHHBIX HayK, U UC-
10JIb30BATh UX B IIPO-
beccnoHanbHOM Jes-
TEIbHOCTH.

YactuuHo ymeer
IpUMEHSTh PyHaa-
MEHTATLHBIC 3HAHMSI,
noJyuyeHHbIe B 00J1a-
CTH MaTeMaTHYCCKHIX
U (WJIM) €CTECTBEHHBIX
HayK, U UCIIOJIb30BaTh
uX B rpodeccroHanb-
HOM JEATEIIbHOCTH.

He ymeer npume-
HATH QyHIaMEH-
TaJbHBIC 3HAHUS,
MOJTy4YeHHbIE B 00-
JaCTH MaTeMaTH-
YECKUX U (WIIH)
€CTECTBEHHBIX
HayK, U UCIOJIB30-
BaTh UX B Ipodec-
CHOHAIBHOH Hes-
TEJHBHOCTH.

Bnaneer ontumars-
HOM CIIOCOOHOCTHIO
OpUMEHSATH pyH1a-
MEHTAJIbHBIC 3HAHUS,
noJyueHHbIe B 0071a-
CTH MaTeMaTUYECKUX
1 (MIM) €CTeCTBEHHBIX
HayK, ¥ UCIIOJIb30BaTh
uX B npodeccroHalb-
HOM eITeTLHOCTH,
JIEMOHCTPUPYET 3TO
BIIAJICHUE JIJIA pellie-
HUS KOHKPETHOM 3a-
JTauH.

Brnaneer cnocoOHo-
CTBIO IPUMEHATH (PyH-
JTaMEHTaJIbHbIE 3HAHUS,
MOJIy4YE€HHBIE B 00J1aCTH
MaTeMaTHYECKUX U
(WJIM) €CTECTBEHHBIX
HayK, 1 HUCIIOJIb30BaTh
UX B IpodeccroHalb-
HOM JeATeNbHOCTH.

Bnaneer wactTuuHoM
CIIOCOOHOCTBIO MPH-
MEHSTh (hyHaMEH-
TaJIbHBIC 3HAHUA, I10-
JTy4eHHbIE B 001acTH
MaTeMaTUYEeCKHUX U
(W) eCTECTBEHHBIX
HayK, U UCIIOJIb30BaTh
uX B IpoeccroHanb-
HOM IeSITeTbHOCTH.

He Bnaneer cro-
COOHOCTBIO MpH-
MEHSTh (hyHJaMEH-
TaJbHBIC 3HAHUS,
HOJy4YeHHBIE B 00-
JacTU MaTeMaTh-
YecKuXx U (Wim)
€CTECTBEHHBIX
HayK, U UCTIOJIB30-
BaTh UX B Mpodec-
CHOHAIbHOH Hesl-
TEJIEHOCTH.

3. PacnpenesieHne OLEeHOK 32 (pOPMBbI TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHYIO aTTECTALUIO

3 cemecTp:
Texkynmi KOHTPOJIb:
[Tucemennoe gomartree 3aganue (OITK-1) — 20 Gaios.

ITncemenHOR JAOMAIIHEC 3aJaHHUEC BBIMTOJIIHACTCA 110 CICAYIOIIHUM TEMaM:

14. Teopust MamuH 1 MexaHu3MOB. CTpYKTypa U KilacCu(pUKaLKs MEXaHU3MOB.




15. KunemaTnueckuii aHaIu3 MEXaHU3MOB.
16. Conpotunenue marepuanoB. OCHOBHBIE MOHATHUS. DNIOPbl BHYTPEHHUX YCHINH.
Konrpoasnas pabora (OITK-1) — 20 6amios.
KonTponbHas paboTa mpoBOIUTCS MO CIEAYIOIIUM TEMaM:
1. Teopernueckas mexanuka. Beegenue. Kunemaruka Touku.
2. IloctynarenpHoe IBUXKEHUE TBEPAOIO Tena. Bpaiienue TBEpIOro Tena BOKPYT HEMOABUKHOM OCH.
3. Illnockoe nBuX)eHue TBEPAOTO Tea.
4. C10XHO€ ABUKEHUE TOUKH.
6. Teopust MoMeHTOB U nap cuil. PaBHOBecue abCOIOTHO TBEPAOrO Tea.
7. PaBHOBecHe Tena npu HaIW4YUK TpeHus. LIeHTp TsbkecTu TBEPIOTO Tena.
8. BBenenue B nuHamMuky. 3akonbl HetoTOoHA. 3a1auu TUHAMUKH.
9. InHamMuka HECBOOOIHOM TOUKH, TUHAMHKA OTHOCUTEILHOTO IBUYKEHHS TOUKH.
11. Cucrema MaTepuanbHbIX TOYEK.
12. O0ue TeopeMbl TMHAMUKHA MaTEPUATbHOM TOUKH U MEXaHUYECKON CHCTEMBI.
13. TlpunoxeHus OOMKUX TEOPEM TUHAMHUKHU K TBEPIOMY TEIY.
Jlabopatopusie pabotsl (OITK-1) — 10 6aios.
JlaboparopHbie pabOThI TPOBOATCS MO CICAYIOIIUM TEMaM:
16. ConporuBnenue marepranoB. OCHOBHBIE MOHATHSL. DTIOPbl BHYTPEHHUX YCHIIUM.
17. PactspkeHue u cxxaTue npsmMoro opyca.

Hroro 20+20+10=50 6amoB.

[TpomexyTouHas arTecTanus — 3a4er.

3a4eT COCTOMUT M3 JBYX YacTel: OTBETOB Ha BOIPOCHI M PELICHHUS 3aJaud. 3aueT MPOBOAMTCS B
YCTHOM U MUCBbMEHHOM (popme 1o OmieTam, Bcero 89 Borpocos. B Ouiere mo 2 Bompoca u 0HO# 3a1ayde,
BpEMsi, OTBEICHHOE HA OTBETHI U penieHue — 1 yac.

Konrtponsusie Bonpockl — 30 6amioB, mo 15 OamoB 3a OTBET Ha KaxIbli Bompoc, 3amada — 20
0asos.

Hroro 30 + 20 = 50 6amos.

OOmee KoaMYecTBO OaIOB MO AWUCHMIUIMHE 33 TEKYIIMH KOHTPOJIb W IPOMEKYTOYHYIO
arrectanuto: 50 + 50 = 100 Gaos.

CooTBeTcTBHE 0a110B U OLIEHOK:
st 3auera:

56-100 — 3aureno

0-55 — He 3auteHo

4. OueHo4YHbIE CPEACTBA, MOPSAOK HX NPUMEHECHUS U MHANKATOPbI OLICHUBAHUSA

4.1. OueHo4HbIe CpeACTBA TEKYIero KOHTPOJIA

4.1.1. IlncbmenHoe fomamHee 3axanue. Temsr 14, 15, 16 — 3 cemectp

4.1.1.1. Ilopsaoxk npoBeaeHUs .

OOyuaromiyecs MOay4yaroT 3a/laHusl TI0 OCBEIICHUIO ONpPEAEIEHHBIX TEOPETHUECKUX BOIPOCOB WIIN
pemieHuo 3aa4. PaboTa BeINonHsIETCS MUCBbMEHHO JJOMa U c1aércs npemnojasatento. OneHnBaroTCs Biia-
JICHHE MaTepualioM MO TeMe paloThl, aHATUTUYECKHE CIIOCOOHOCTH, BIaJIeHHE METO/aMH, YMEHHUsS U
HaBBIKU, HEOOXOUMBIE JUIsl BHITTOJIHEHUS 3aJaHUI.

CTPYKTYPHBIN AHAJIN3 IIJIOCKOI'O MEXAHU3MA.

[TpoBecTu CTPYKTYpPHBII aHAINU3 IUIOCKOTO PHIYAXKHOTO MEXaHH3Ma (CXeMy Ha 3aJJaHue MOJyYUTh y
npenoaaBaTens).

1. OnpenenuTh, Kakue U3 3BEHBEB SBJSIOTCS KPUBOILIUIIOM, HIATYHOM, MOJ3YHOM, KYJIHUCOM, KOpO-
MbIcioM. HaumeHoBaHME 3BEHbEB 3aIUCaTh B TAOIUILy OCHOBHBIX PE3yJIbTATOB.



2. BeruepTuTh OJHO U3 MOJIOKEHUN MeXaHW3Ma B BHJIE CTPYKTYPHOM CXEMBbI, TP KOTOPOM J10CTa-
TOYHO HAIJIATHO BHJIHBI BCE 3BE€Hbs (He OyAeT HaJOXKEHHUs OJHOTO 3BEHA Ha JIpyroe). YKas3aTb CTPEIKOi
HalpaBJIEHUE BPAILEHUS BXOJHOI'O 3BEHA - KPUBOLIMIIA.

3. IIponymepoBaTh 3BEHbsl apaOCKUMHU LU(ppaMy B TOPSAKE MX MPUCOCTUHEHUS K KPUBOLIHITY
(1,2,3uT.1.).

4. O603HauUNTh KNHEMATUYECKUE MAphl 3arJIaBHBIMU JATUHCKUMHU OyKBaMU B IIOCIIEA0BAaTEIbHOCTU
IPUCOEHEHNUS 3BEHBEB.

5. Onpenenurs:

- YHCJIO MOJBMKHBIX 3BEHBEB (N);

- TUN KMHeMaThueckux nap (B - BpamarensHas, I[1- noctynatensHast);

- KOJIMYECTBO OJHOIOABMKHBIX (pl) U ABYXIOJBUKHBIX (p2) KUHEMAaTUYECKUX T1ap;

- CTENEHb NOABMKHOCTH W MEXaHU3Ma;

- HAINYHME ACCUBHBIX CBSI3€H M JIMIITHUX CTENCHEW CBOOOIBI;

Pe3ynbTatrhl 3aHecTH B TaOIULLy.

6. Pa30uTh MEXaHU3M Ha CTPYKTYpHBIE IpylIbl AcCypa U Ha4aJIbHbIA MEXaHU3M.

7. BbluepTuTh CTPYKTYpHBIE IPpyNIbl AcCypa U HadyaJbHbII MEXaHU3M C MPaBUIbHBIM 0003HAUYEHH-
€M KMHEMaTHYeCKUX Map U 3BEHhEB MEXaHW3Ma, HAUMHAs C Haubosee yaaaeHHON TPYIIIIbI.

8. OmpenenuTh A KaXAOM rpynmbsl Accypa Kiacc, BUJ, CTENEHb MOABHXHOCTH U COCTaBUTbH
CTPYKTYpPHYIO (OpMYJy MEXaHU3MA.

9. OnpenenuTs cTeneHb MOJABUKHOCTH HAaYaJIbHOI'O MEXaHU3Ma U COCTaBUTh CTPYKTYPHYIO (hopMy-
ay.

10. CocTaBUTbh CTPYKTYPHYIO (POPMYITY JUIsl MEXaHU3MA B IIEJIOM.

11. OnpenenuTh KiIacc BCEro MEXaHU3Ma.

IIOCTPOEHUE SITIOP BHYTPEHHUX VCUJINM.

Jl1s 3a1aHHBIX PACUETHBIX CXEM TpeOyeTcs:

1. OnpenenuTs ONOpPHBIE PEAKLIUH, ECITH ITO HEOOXOIUMO.

2. 3anucaTh ypaBHEHMsI IPOJOJIBbHBIX (OCEBBIX) CUJI, KPYTALIMX MOMEHTOB, IONEPEYHBIX CUJI U U3-
ru0aroIMX MOMEHTOB JUI BCEX YYaCTKOB 3aJJaHHOM CXEeMBI.

3. BeuncnuTh 3Ha4E€HUS MPOAOJBHBIX (OCEBBIX) CHJI, KPYTAILIMX MOMEHTOB, ITOTIEPEUHBIX CHJI U U3-
ru0aroMX MOMEHTOB B CEYEHHUSAX Uepe3 OAuH MeTp. [l yJacTKOB, I7ie UMEeT MECTO HeTMHEHHBIN 3aKOH
W3MEHEHHS BHYTPEHHUX YCUJIMA, OPAWHATHI S0P BEIYMCIATH HE MEHEE YeM B YETHIPEX CCUCHHSIX.

4. IlpousBecT MPOBEPKY S0P Ha OCHOBE M3BECTHBIX MU EpEeHINATbHBIX 3aBUCUMOCTEH, 3TOT
aHAJIN3 KPATKO U3JIOKUTH B PAaCUETHO-TIOSICHUTEIBHON 3aIHCKeE.

5. YcTaHOBUTH ONTaCHOE CEYEHUE U PACUETHBIE 3HAUEHUSI BHYTPEHHUX YCUIIHH.

6. OhbopMUTh pacUETHO-TIOSICHUTENbHYIO 3alIUCKY. PacuéTHble cXeMbl U 3MIOPhl BHYTPEHHUX YCHU-
aui ¢ 0003HAYEHUEM UYHMCIIOBBIX Pa3MEpPOB U OPJHMHAT B XapaKTEPHBIX TOYKaX (B TOM YHUCIIE U IKCTpE-
MaJIbHbI€ 3HAYEHMsI OPJIMHAT) BBIIIOJIHUTh Ha BKJIA/IBIIIAX C COOJIIO/IEHNEM BceX TPeOOBaHUN TEXHUYECKO-
ro YepUYECHHUSI.

[Tpu BBHIMOMHEHUH MHCHMEHHBIX JOMAIIHUX 3aJlaHui HE0OXOJUMO CHaudana MPOYUTAaTh OCHOBHBIE
IIOHATHUA U IIOAXOAbI ITI0O TEMC 3a1aHUA. HpI/I BBITTIOJTHCHUH YHPAXKXHCHUA WK 3aa4i HY)XHO CHadalia Io-
HATh, 4TO TpeOyeTcs B 3a7aue, Kakoi TEOPEeTUYECKHI MaTepuan HYy)>KHO HCIOJIb30BaTh, HAMETHUThH ILIAH
PEIICHUA 3a/]a4ud, a 3aTeM MNPUCTYIUTH K pacucTaM U CACIATb Ka4eCTBEHHBIN BBIBO. IIncemenHoe o-
MaIllHee 3a/laHue MPOBEPSETCs MpernoaaBaTeeM B KOHTAKTHOW (opMe WK ¢ WCMOJIb30BaHUEM JTUCTaH-
IIMOHHBIX 00pa3zoBaTenbHBIX TexHosorui (JJOT). B ciyyae mpumeHenus B 00pa3oBaTeIbHOM MPOIECCE
JOT oOyuarormuecs BHIOJIHIIOT MMUCBMEHHOE JoMaliHee 3ananue B Microsoft Teams.

4.1.1.2. Kpurepuu oueHUBAHUS

Bayuiel B uaTepBaJie 18-20:

— IIpaBUIIBHO BBINIOJIHEHBI BCE 3aJaHUS.

— IIpo1IeMOHCTPUPOBAH BBICOKHMI YPOBEHB BJIAJCHHUS MAaTEPHAIIOM.



— IIposiBIEeHBI TPEBOCXOAHBIC CIIOCOOHOCTH MPUMEHSTh 3HAHWS W YMEHHUS K BBITIOJIHCHHIO KOH-
KPETHBIX 3aJaHUM.

Bbanabl B nuaTepBaje 15-17:

— IIpaBuibHO BBITOJIHEHA OOJbIIAS YaCTh 3adaHui. [IpUCYTCTBYIOT HE3HAUNTEIBHBIC OIIHOKHU.

— IIpoaeMoHCTpUPOBaH XOPOIIKi YPOBEHb BIIaICHUS MaTePHAIOM.

— IlposiBiieHBI cpenHue CIIOCOOHOCTH MPUMEHSTh 3HAHHSI U YMCHHS K BBIMOJTHCHHIO KOHKPETHBIX
3aJaHUuN.

Bbanasl B unTepBaje 12-14:

— 3agaHus BBIIOJIHEHBI 00J1ee YeM HAIoJOBHHY. [IpHCYTCTBYIOT cepbE3HBIC OIIHMOKH.

— IIpogeMoHCTpUPOBaH yAOBACTBOPUTEIBbHBIN YPOBEHD BIIAJACHUS MaTCPHATIOM.

— IIposiBrieHbI HU3KHUE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHUS K BBINOTHEHUIO KOHKPETHBIX 3a-
aHWUH.

banuasl B unTepBase 0-11:

— 3a1aHus BEITIOJHEHBI MCHEE YeM HAIlOJIOBUHY.

— IIponeMOHCTPUPOBAH HEYJOBICTBOPUTCIHHEIM YPOBCHD BJIaJICHUS MaTCPHAIOM.

— IlposiBneHbl HEAOCTATOYHBIE CITOCOOHOCTH NMPHUMEHSTh 3HAHHUS U YMEHUS K BBITTOJHEHUIO KOH-
KPETHBIX 3aJaHUM.

4.1.1.3. Conep:kanue OLlEeHOYHOI'0 CPe/ICTBA
3 cemecTp. TeMbvl 14, 15, 16
CTPYKTYPHbBIU AHAJIN3 TNIOCKOI'O MEXAHU3MA.

Ananus PBIYa’)XHOTO MIECTU3BCHHUKA.

1) CrpykrypHas cxema.

Hasznauenne MexanusMma: npeo6pa3013aTb BpamaTCJIbHOC ABMIKCHUEC KPUBOIIHWIIA B ITOCTYIIATCIILHOC
ABWIKCHUC NTOJI3YHA C YCIIOKHCHHBIM 3aKOHOM ABUKCHUA.

2) 3BeHbsI MEXaHHU3MA.

Howmep Yucno moABMKHBIX
sBeHa HaumenoBanue [TonBH>KHOCTH 3BEHBEB ABCHDCE

1 KPHUBOIIHUII MOJIBI)KHOE

2 maTyH —«»—

3 KOPOMBICIIO —«»— =5

4 IaTyH —«»—

S) MOJI3YH MIOJIBUYKHOE

6 CTOMKA HETIOABIKHOE

3) KunemaTtuueckue napbl




0603 | CocmH Tun napet Yucio map
Ha4CH FUCMBL BUJ Xapaxkrep Hrzexc OJTHOIOJI JBYXIIO
ue © JIBYDKCHUS coenumenus | | O/OHAHOCTE Hape! BWOKH JIBHKH
DJIEMEHT . .
OJTHOTIOZIBHIK
0] 1,6 BpaIlar. HU3IIAs H. B(1,6)
A 21 —«»— —«»— —«»— B(2,1)
B 3,2 —«»— —«»— —«»— B(3,2)
C 3,6 —«»— —«»— —«»— B(3,6) pl=7 p2=0
D 4,2 —«»— —«»— —«»— B(4,2)
E 5,4 Bparar. —«»— —«»— B(5,4)
E 5,6 MOCTYII. Hwuzmmas OnHOMOIBH 11(5,6)
KH

4) Onpez[eneHI/Ie CTCIICHHU ITIOABUXHOCTHU MEXaHU3Ma.
W=3*n—2%p,—p,=3*5-2*7-0=1

JIuHux crenenei cBoOOOIbI Y TACCUBHBIX CBA3EH HET.

5) Crpoenue rpynn Accypa.

[Mocnenuss rpynna Accypa
Il knacca, |l mopsinka, 2-ro Buaa

W=3*%2-2*%*3-0
CrtpykrypHas popmyna:
-1 %5
By(4,2); B (5,4); H (5,6)
[Ipeanocnenusisa rpymmna Accypa
Il kmacca, Il mopsinka, 1-ro Buga
W=3*2-2*3-—-0
CrpykrypHas Gopmyia:
-1 z3
B ,(1,2); By(2,3); B (3,6)

Hauansaerii Mmexanusm I kitacca
W-_3*I-2*1—-1
0 CrpykrypHas popmyna:

—)l[ L6
B,(1,6)

CrpykrypHas popmysa BCEro MexaHu3Ma:
—>I[ L ]—>II[ %3 ]—)»[[[ &S ]
B,(1,6) B,(1,2);8,(2,3); B.(3,6) Bp(4,2); B, (5,9): H 1 (5,6)

Jannbrit mexaamn3Mm |l kimacca, Tak Kak camblid BRICOKHN KJIace TPyMIbl AcCypa — BTOPOH.

KoHTpoIibHBIE BOITPOCHI
1. YTo Takoe MEXaHU3M, 3BEHO, KHHEMAaTHUYECKas Napa, KWHEMaTHUYeCKas Lellb, KHHEMAaTHYeCKas CXeMa,
CTPYKTYpHas cxema?
2. Kak nogpa3nenstorcss KHHEMaTH4YEeCKHUE Mapbl?
3. Yro Takoe HU3MIas U BbICIIAs KWHEMaTUYECKUE Maphl?
4. Yro Takoe cTeneHb NOABMKHOCTH MEXAHU3Ma U KaK €€ ONPENEIUTh?
5. Kak BIusIOT macCUBHBIE CBSI3M HA CTENEHb MOJBUKHOCTH MEXaHU3Ma?
6. Kakue 3BeHbs1 00pa3yroT Mmexanusm [-ro kmacca?




7. Kak MmoxeT ObITh 00pa30BaH MEXaHU3M?

8. Uro Takoe rpynna Accypa?

9. Kak onpeaenuTts Kiacc rpynmnsl Accypa, €€ HopsiioK U BUA?

10. Kakwue rpymmsl Accypa HaxoAaT HauOoJbIlee pacupocTpaHeHue?

11. Kak onpenenutsh Kjaacc BCEro MexaHu3ma?

12. B xakoi mociae10BaTeIbHOCTH MEXaHU3M pa3duBaeTcs Ha Tpymnibl Accypa?

IIOCTPOEHUE SITIOP BHYTPEHHUX YCUJINH.

Ipumep 1.
[MoctpouTts smtopsl BHyTpeHHUX yeuuit Qy, My muts 6anku (cM. puc.).
Rap P g TRB
S '
A z L ?739 R}l Mx}
a 3a l 7
I
Y zj
Or4 - O
{i—# O Rz
My & wiall ( T
sz I—Z‘?
3mall
mafl
Mo et
a) 0)
Pemenue.

1. Onpeoenenue onopHuvlx peakyutl

U3 ypaBHeHMi1 paBHOBECUS

EMA=RBI+m=0, ZMB=—RAI+m=O
Haxongum
R};:—RB:?

2. Onpeoenenue Qy, My memooom ceuenuii (puc. 6) u nocmpoenue 3niop

N3 ypaBHEHMIT paBHOBECHS OTCEYEHHBIX YacTell OAKM HAXOIUM:

m m
lezQ}Q:T:consz, Mx1=RA21=Tzl, (0 <z =a),
Mx2=RB(1—22)=—?(4a—22), (a<z9<4a)

[To monmy4eHHBIM 3HAYEHUSM CTPOHMM 3MIOpHI (puc. a). OTMETHM, YTO COCPEIOTOUEHHBII MOMEHT HE I10-
BIIMSUT Ha XapakTep 3mmopsl Qy. Ha smope MOMEHTOB cocpe1oTOYeHHBII MOMEHT BBI3BAJI CKAYOK HA BENH-
YUHY 3TOI'0 MOMEHTA.

IIpumep 2.
IMoctpouts smropsl Qy, My am1s 6anku (cM. puc. a).



Rab q 4Rz

AEEXEERER
A 5

| B

Fy
Q:vn zg 2

M) Mu=atis RAI_;T% M
) )
0 T 2 Oy
M; M,..=qi?8
a) 6)
Pemenue.

1. Onpeoenenue onopHuvlx peakyutl
W3 ypaBHEeHMI1 paBHOBECUS

2

EMA=RBI—%= ,
2

WB=~RAI+%-= :

ZZ =5 A= U,
Haxonum

RA=RB=q_;, H,=0

2. Onpeoenenue Qy, My Mmemooom cevenus u nocmpoenue sniop

W3 ypaBHEeHUs paBHOBECHS OTCEUEHHOM yacTH Oanku (puc. 0) HaxoIuM

2 2
gt 9z g gz

Kak BugHO, rpaduk-smropa G npsiMasi JIMHUS, a M, _ KBaJpaTuyHas napadona. [lonaras z =0 u z =1,
HAXOJMM 3HAUY€HUS YCUIIUN B ITUX TOYKaX.

!
vQyzg_IJszo) Qy:—q_,MI':O
IIpu z = 0 3HAYEHUS BHYTPEHHUX YCHIIUI 2 anpu z=1: 2 OTMETHM, YTO

B mapHngax MOMEHTHI BCer/ia paBHBI Hy/I10. Ha amope Cy npu Z =20 = ¢/ 2 pepepespisatomas cu-
ma» =Y 910 MIPU3HAK SKCTPEMyMa Ha 3MI0pe MOMEHTOB. Borurcnum npu £ = €9 MakCUMyM U3rubdaro-
IIer0 MOMEHTa

2
q!
Mxmax =?‘

OTKJ'Ia,Z[BIBaCM MOJIYYCHHOC 3HAUYCHUC Ha rpa(bI/IKe-amope U MpOBOANM UYCPE3 TPU TOYKHU napa6ony. IIo



MPaBHITy 30HTHKA U JOXKAMKA BBITYKIOCTh Mapaboibl oOpalieHa K BepXy, a Ha IepeBepHYTOM AII0pe Mo-
MEHTOB — K HH3Yy. OMIOpa MOMEHTOB HAllOMHHAeT H30THYTYI0 OCh Oasiku, H300pakeHHYH Ha
PHUC. @ TyHKTUPOM.

Ipumep 3.
[Moctpouts smtopsr Qy, My i1st 6anku (cM. puc. a).
a4
e e oY N
Fgrm—y h ) Ll e
v d 0, -tz
qif2 Orui=0
Mk A 0
qz"j/é ’%
q!';'é
zmﬂzmlﬁﬂm-m a0
Ay .
a) 0)
Pemenne.

Metoznom cedenunii (puc. 6) HaxXo0IUM

3
0, ~La(eXi-2)- 2[1-2) - B g Loyp-z) L-n)--2E(1-2)
2 2 { &z 2 3 i !

[Tockonbpky

==>0,
dzt @

!

gy _d*M, (1_ z) do &P, a
dz  dz* ’

TO 3II0pa G KBaJlpaTHUyHas napadoia, a M, KyOHnueckas.

HpI/IZ=O,Qy_7’ 76
[Ipu z =1 umeem

Smopa &y nenerremaer sxerpemym npn Zo =1, korma M2 =0 Gye =F=gqa, M,;=Fz; =qaz,.

BrInykItocTh 3M10pHI &y ONPEIEIAETCS 3HAKOM €€ BTOPOH IIPOU3BOAHOM:

Taxk xak BTOpasd MMponu3BOaAHASA BO3pAaCTACT, TO BBIITYKIIOCTh HAITPAaBJICHA BHUS3.

DKCTPEMYM 3MIOPbl MOMEHTOB M, ymeer MecTo B ceueHnu, rie Oy = Crax = U, T.€. Ha KOHIIE KOHCOJIN
npu Z0 = [, B srom ceuennn M = M pin =0, BeIlTykn0cTh KpUBOM M, OmpeneNnseTcs Mo 3HAKY BTOPOH

MIPOU3BOAHOM, TO €CTh MO MPABUITY 30HTHKA!
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B mamem CJ1ydac BBIITYKJIOCTh HaITpaBJICHA BBCPX.

4.1.2. KoutpoJsHasi padora. Temn1 1, 2, 3, 4,6, 7,8, 9,11, 12, 13 — 3 cemecTp

4.1.2.1. Ilopsiaox npoBeeHUs1 U MPoLEIYyPA OLleHUBAHUS

KoHTpoiibHast paboTa pOBOJUTCS B Yachl ayAUTOPHOM padoThl. O0yyaromuyecs mojaydarT 3aJaHus
JUISL IPOBEPKU YCBOCHUS IPOMACHHOTO MaTepuaia. Pabora BbIOMHAETCS B TUCBMEHHOM BHJIE U CAAETCS
npenojaBarento. OLEHUBAIOTCS BIIAJICHUE MAaTEPUATIOM 110 TeMe pPabOThl, aHATUTHYECKHE CITIOCOOHOCTH,
BJIa/ICHUE METOJJaMH, YMEHUS ¥ HaBbIKU, HEOOXOUMbIE J1JIs1 BHIOJHEHUS 3a1aHUH.

KonTponbHast paboTa COCTOUT U3 TPEX-UEThIPEX 3a/1ad. 3alaHusl ¥ HOMep BapuaHTa (mudp) ompe-
JEJISIOTCS PENo/IaBaTeIeM.

KonrtponbHas paboTa BBIIOIHIETCS B OTACIBHON TeTpaau, Ha 00J0KKE KOTOPOU yKa3bIBaeTcs OT-
JIeJIeHNe, CIIeUaIbHOCTh, HOMEpP IPYIIbL, (haMUIKs U UHUIUMANBI CTY/ICHTa U Ha3BaHUe Kadeapbl.

[Tpu opopmieHnn KOHTPOIBHOM pabOThl pEKOMEHAYETCS BBIOIHATE CIEAYIOIINE TpaBUiIa;

1) B TeTpaau OCTaBIIATH MO IMUPUHOH 3,5 - 4 cM 1)1 3aMeYaHUI PEIICH3EHTa;

2) TEKCT yCJIOBHUS 3374 C YHCIOBBIMH JAaHHBIMU NIEPENCaTh U3 33Ja4HHUKA MTOJTHOCTHIO;

3) cocTaBUTh aKKypaTHbIE YEPTEKU B MaclITade ¢ MOMOIIbIO KapaHalla, TUHEHKNA U UPKYJIs; He
JIOITYCKAETCs BHIIOJTHEHNE YEPTEKEH OT PYKH;

4) Ha uyepTexkax HEOOXOAMMO YKa3bIBaTh BCE HEOOXOIMMBIE pa3Mephbl U BCE BEKTOPHI, YIIOMHHAE-
MbI€ B pEIICHUH 33/1a4H;

5) peuieHue 3a/1a4 apryMeHTUPOBATh CChIIKAMU Ha OIPEeIeTICHHsI, aKCUOMBI WJIH TEOPEMBI;

6) Bce BBIYKCIICHHS BECTH B OyKBEHHOW (opMe, a YHCIOBbIC 3HAYCHHsI OYKB MOJCTABISATH JHUIIb B
OKOHYATENIbHBIE Pe3yJIbTaThl; 0CO00€ BHHUMaHHE CleAyeT oOpaTuTh Ha YETKOCTh M300pakeHHsi OyKBEH-
HBIX CHMBOJIOB;

7) 3amucH, BBITOJHEHHBIE PYKOIMCHBIM, YETKMM MTOYEPKOM C BEICOTOW OYKB HE MEHEe 3 MM, cleny-
€T BBIMIOJIHATH 0€3 CYIIIECTBEHHBIX HCIIPABICHHUIA.

HeBrpimonnenne 3TuX peKOMEHIANK 3aTpYAHSET MPOBEPKY KOHTPOJILHOM paboThI U CO3AaeT TPYA-
HOCTHU Tpu ero 3amute. KoHTposibHas paboTa, BHIMOIHEHHAS CTYIEHTOM He 1o mudpy (BapuaHTy), BO3-
Bpamaercst 63 pacCMOTPEHHUS.

Ecnu mocne mpoBepku mpernojaBaTeneM Kakue-mM0o 3aaydl KOHTPOJBHOW pabOThl OKaXyTCs He
3a4TEHHBIMHU, TO BCE UCIPABJICHUS CIEIyeT MPOU3BOIUTH B TOW e TETPaad Ha YMUCTHIX JIUCTAX, O3ariiaB-
neHHbIX "Pabota Haj ommbOkamu". CTyIeHT TOJKEH MCIPaBUTh BCe OTMEUEHHbIE OmMOKH. Eciau 3amaun
pelIeHbl IPaBUIbHO, TO paboTa BO3BpaIllaeTcs CTYACHTY ¢ MOMETKoN "fomyieHo k 3amure". Kaxnoe u3
JIOMYLIEHHBIX K 3aIIUTe KOHTPOJIBHBIX 3aJlaHUH JOJKHO OBITH 3aIMIIEHO CTYJEHTOM OYHO; B Ipolecce
3alUThl €My IPEeUIaraloTcsi BONPOCH], OTHOCALIMECS K MPEJICTaBICHHOMY UM PELICHHIO 3a/1a4, BOIPOCHI
[0 TEOpUM MO TeMaM 3ajJlad; Kak MPaBHUJIO, CTYACHTY IpelaraeTcs CaMOCTOSTENbHO PELIMTh 3a1ady
(mpumep) o OAHOM U3 TEM 3allUIIAEMOTI0 KOHTPOJIBHOTO 3a/1aHusl.

VYka3aHus K BBIIOJHEHHUIO 3a/1a4 KOHTPOJIBbHOU paboThl 1o pa3aeny "Kunematuka'.

3a7aun MO KUHEMAaTUKE PEIIAlOTCsl aHAIUTHYECKMM CIOCOOOM MYyTEM COCTABICHMS ypaBHEHMH
JIBIDKEHUST TOYKH, TeJla B BEIOPAaHHOW WM 3aJaHHOW cucTeMe KoopauHat. [Ipu pemennn 3amad meneco-
00pa3HO MPHUAEPKUBATHCS CIEIYIOLIET0 MyaHa:

1) ycTaHOBUTH OOBEKT BIKEHHSI (TOUKY WIIN TEJO);

2) BBIABUTH BCE CBSI3U M IOKa3aTh Ha Pacu€THOM cxeme CUCTeMy KOOpJIuHAT, Haubolee ynoOHYIo
JUTSL COCTaBIICHUS YpaBHEHUI TBM)KCHUS;

3) onpenenuTs crocod 3a7aHus ABMKEHHS TOUKH;

4) pemuTh MOJYYCHHYIO CUCTEMY YPaBHEHUI OTHOCHTEIHHO HCKOMBIX BEJTMUMH.

[Tpu pemennn 3anau 3ananus K.1 "OmnpeneneHne CKOpOCTH M YCKOPEHHUS TOYKU MO 3aJaHHBIM
ypaBHEHHSIM €€ TBMKECHUS" 11e1eco00pa3Ho MPHUIEPKUBATHCS CIIEAYIOIIETO OPsIKa:

1. VckirounB 13 3a/laHHBIX B KOOPJIMHATHOM (pOopMe ypaBHEHMI IBMKEHUS BpeMs t, HATH ypaBHe-
HUE KPUBOMH, 4acTh KOTOPOH (MJIM LIETMKOM BCSl KpUBasi) SIBISIETCS TpaeKTopuen nBrxkeHus. HauepTuts B



MacimTabe TPAEKTOPUIO M OTMETHTh HAa HEW IOJIOKEHUS TOYKU B HAYaIbHBIM M B 3a/JaHHBII MOMEHTHI
BpPEMEHH.

2. IIpoexuy BEKTOPOB CKOPOCTH M YCKOPEHHS TOYKH HAXOJUM U3 YPABHEHHUN IBH)KEHUS METOJIOM
NPOEKIHA, TIpeABapUTENHHO UX Mpoan(HepeHIIUPOBaB U BEIYUCINB 3HAUCHUS TIPOU3BOIHBIX IpH t=t1 c.

3. Ilo HallAEHHBIM NIPOEKUUAM OIPEIEISIIOT MOYJIM BEKTOPOB CKOPOCTH M YCKOPEHHs, a TAK)KE Ka-
CaTeIbHOTO U HOPMAJILHOI'O YCKOPEHUN TOUKH.

4. BexTopa CKOPOCTH M YCKOPEHHUI CTPOSAT IO MOJyYEHHBIM ITPOCKIMAM. 3aTEM BBIYUCIIAIOT PanycC
KPUBU3HBI TPAEKTOPUHU B TOUKE IpH t=t1 c.

5. I'paduueckoe MocTpoeHNe CKOPOCTH U YCKOPEHHUS ABIISETCS KOCBEHHBIM KOHTPOJIEM IIPABUIILHO-
CTH QHAIMTUYECKUX BBIUMCIICHUH. B citydae, eciau BBIYHMCICHUS SIBISIOTCS BEPHBIMH, BEKTOP CKOPOCTH
OyZIeT HallpaBJIEH IO KacaTelbHOW K KPUBON TPACKTOPUU JABMXKEHUS (11 IPSIMOM - COBIAAAET C OTpE3-
KOM JIaHHOM IPSMOI), @ BEKTOP MTOJHOTO YCKOPEHHUS MOCIE pa3ioKeHUs Ha KacaTeJIbHYI0 U HOPMAJIbHYIO
COCTaBJIAIOLIME AET B MaclITabe 3HaUEHUs 3TUX cocTaBistommX. KpoMme Toro, HanpaBiieHUsl 3TUX BEK-
TOPOB, & TaKXE COCTABJIAIOIIUX IIOJIHOTO YCKOPEHMsI, ITO3BOJIAIOT IIPOBEPATh 3HAKU 3HAYCHHH JaHHBIX
BEJIMYHH.

IIpu pemennn 3amaun K.2 "Onpenenenue cKopocTe U yCKOPEHUN TOYEK TBEPJOTO TeJa MPHU IMo-
CTYHaTeJIbHOM M BpallaTeIbHOM IBIKEHUSAX' BHawane ompenensioT koddduuuentsr C, mpu KOTOPHIX
OCYILECTBIIsICTCS TpeOyeMoe ABMKEHHE rpy3a. 3aTeM, UCIOb3Ys 33aJaHHble KHHEMAaTUUYEeCKUE CBSA3U JIBU-
YKEHUS Tell, ONPEAEIIIOT CKOPOCTh U YCKOpeHue rpy3a | u Touku M o1HOro u3 Kojaéc B MOMEHT BPEMEHU
t=tl c. OTu 3a1auu peKOMEHAYETCS pelaTh B CIEAYIOLIEM MOPSIIKE:

1. Ucnonb3ys 3a1aHHble YCIOBUS ABMKEHUA rpy3a 1 onpenensitor nocrosinable C. [locTostnabie CO
u Cl ompeznensaroTcs U3 3aJaHHOIO ypaBHEHUS JIBHKeHUs rpysa npu t=0 c, a nocrossHHas C2 onpenens-
eTcs M3 YCJIOBHS, 4TO MpH t=t2 ¢ KoopAMHATa Tpy3a paBHa X2. TakuM 00pa3oMm, ypaBHEHUE JBIIKCHHS
rpy3a 1 cTaHOBUTCS ONPENENEHHBIM, YTO 1a€T BO3MOYKHOCTD BBIUMCIIUTH €I0 KUHEMATUYECKUE ITapaMeT-
PBI (CKOPOCTH, YCKOPEHHUE) B JTF000 MOMEHT BpEMEHH

2. OnpenenstoT KWHEMAaTHYEeCKUEe XapaKTepUCTUKU (YITIOBBIE CKOPOCTh M YCKOPEHME) KoJieca, KO-
TOpPOMY NIPUHAUICKUT Touka M. [l 3TOro 3amuchiBalOT YpaBHEHUS, CBS3BIBAIOIIME BPALLATEJIbHbBIE
JBUKCHMS KACAIOLUXCSl OKPYKHOCTEH, BBIPaXCHHBIE B PABEHCTBE JIMHEWHBIX CKOPOCTEH TOYEK ITHX
OKpYXHOCTEH (OKPY>KHOCTH HE IPOCKAJIb3BIBAIOT APYT MO ApYKKe!) Mpu U3BECTHOW CKOPOCTH TOYEK O/1-
HOH U3 HUX.

3. 1o u3BecTHBIM (hOpMYyJIaM OIPEIEIISIOT CKOPOCTh, BpAIATENIbHYIO U IEHTPOCTPEMHUTEIBHYIO CO-
CTaBJISIOIINE YCKOPEHUS TOUKU M, a Takke MOJIHOoe €€ YCKOPEHHUE.

4. IlokazaB Ha pUCYHKE ME€XaHM3Ma HalpaBJCHUs YTIOBBIX CKOPOCTH U YCKOpPEHUS KoJjieca, Ha KO-
TOPOM PAaCIIOJIOKEHA TOYKa M, MpOBOAAT HaIpaBJIEHHUs BEKTOPOB CKOPOCTH, LIEHTPOCTPEMUTEIBHOTO,
BpaIIaTEILHOTO U ITOJIHOTO0 YCKOPEHUN 3TOM TOUYKH.

[Tpu pemenun, 3anay 3ananus K.3 "Kunematnueckuii aHan3 MIOCKOr0 MeXaHu3Ma' HE0OXO0AUMO
THIATEIIbHO U3Y4YUTh MPUBEAEHHOE HUXKE PEUICHHE U MPUMEHHUTh OMUCAHHbIE TaM CIOCOOBI K PELIEHUIO
3a/la4y CBOETr0 BapHaHTA.

IIpuBeéM peKOMEHyeMbIi MOPSAOK PEIICHUs ITUX 3a1a4.

1. Haxonsat mrauoBeHHbIH 1IeHTp ckopocTeit (MLIC) Tena, coBepiaroiero miockoe IBUKEHUE.

2. OnpenensoT YrioByH CKOPOCTh 3B€HA, KOTOpoMy npuHaaiexar Touku B u C (310 3BeHO co-
BEpIIAET IIOCKOE JABHXKEHHE).

3. Beruucnsitor ckopoctu Touek B u C, Ha puCyHKe MMOKa3bIBalOT HAIPABIEHUS YIJIOBOW CKOPOCTH
3BE€HA, COBEPIIAIONIETO IIOCKOE JBUKEHHE, BEKTOPOB cKopocTeil Touek B u C.

4. ITpoBepsrOT MPaBWIBHOCTH BEIYMCIIEHUI MOIysel ckopocTer Touek B u C.

5. OnpenenstoT yriioBoe yCKOPEHUE 3BE€HA, COBEPIIAIOIIETO MJIOCKOE ABM)KEHHE, a TAK)KE YCKOpe-
Huda Touek B u C. Metoauka onpeneneHus 3TUX MapaMeTpoB B 3aBUCHMOCTH OT BHJA MPEUIOKEHHOTO
MEXaHM3Ma pa3iauyHa. Pa3zianune cOCTOMT B TOM, YTO JJIsl KPMBOIUIMIIHO-IIATYHHOTO MEXaHU3Ma yCKOpe-
HUe NoJI3yHa B HampaBiieHO BIOJIb HANPABIISIOMEN Noa3yHa. JlJI1 MEXaHW3MOB C KOJIEECAMM HAIpaBlIe-
HUS HU YCKOpeHUs Touku B, Hu yckopenus touku C 3apaHee Hen3BecTHbI. OIHAKO 1JI BCEX MEXAHU3MOB
HY>KHO YMETh PacCUUTaTh U ONPEIEIUTh HAIIPABJICHUS COCTABIIAIOIINX YCKOPEHHS TOUKU. YTJIOBOE YCKO-
pEHME 3BEHA, COBEPIIAIOIIETO IUIOCKOE JIBUKEHUE, B KPUBOILUITHO-IIATYHHOM MEXaHU3ME PacCUUTHIBA-
eTCsl TOCJIe OIpeseNieHUs] KacaTelbHOTO YCKOpeHHs TOukd B mpu e€ BpamieHuu BOKpYr Mmoiroca A,
HaiiJleHHOTO crocoOoM Mpoekiuii. B MexaHu3max ¢ MoJABMKHBIMU U HEMOJBM)KHBIMU KOJECAaMU, YUUTBI-



Bas BBIIIE CKa3aHHOE, MOXHO MyTEéM AuddepeHIUpOBaHMs YIJIOBOW CKOPOCTH 3BEHA, COBEPIIAIOIIETO
TUIOCKOE JIBMKEHHE, TI0 BPEMEHHU C AabHEHIIINM TIPeoOpa30BaHUEM TOTO BHIPAXKEHUS BHIYUCIUTH YTII0-
BOE YCKOpPEHHME 3TOro 3BeHa. B mexaHum3max ¢ 000MMH MOABMKHBIMH KOJECAMHM M3-32 PAaBHOMEPHOTO
BpalieHus 000X KOJEC yIIIOBOE YCKOPEHUE 3B€HA, COBEPILAIOIIETO TNIOCKOE ABIKEHHE, PABHO HYJIIO.

6. Ha pucyHke MokaspIBalOT HaIpaBiICHUE YIVIOBOI'O YCKOPEHHMS 3BEHA, COBEPILAOIIETO IIOCKOE
JBIKEHUE. /{7151 KpUBOIIMITHO-IIATYHHOTO MEXaHU3Ma HAMPAaBIIEHUE 3TOTO YTIIOBOTO YCKOPEHHS COOTBET-
CTBYET IOJIOKUTEIbHOMY HAIIPaBJICHUIO KacaTEIbHOIO YCKOPEHUsSI TOYKU B mpHu OTHOCHUTENBRHOM Bpalle-
Huu 3BeHa AB Bokpyr noistoca A. JIjist MexaHu3Ma ¢ OJIHUM MOJIBHKHBIM KOJIECOM HaIlpaBJIEHUE YTIJIOBO-
ro0 YCKOPEHHUsI 3B€HA, COBEPILAIOIIETO MIJIOCKOE JBUKEHUE, ONPEACIIAECTCS HAIIPaBICHUEM YIJIOBOTO YCKO-
pEHUsl KPUBOILUIIA.

Jns pemenust 3agaun u3 3aganus K.7 "Onpenenenue abCoNIOTHON CKOPOCTH U a0COIIOTHOTO YCKO-
peHUs TOUKHM" TIPeaBAPUTENIBHO U3yunuTe Temy "CIioxKHOe NBUKEHHUE TOYKHU" M, TOrJa, UCIIOJIb3Ysl Teope-
MBI O CJIOKEHHH CKOPOCTEH M yckopeHuil Touku (Teopema Kopuonuca), npuaepkuBaiTech cieayroen
IIOCJIENOBATEIILHOCTHU IEUCTBUM:

1. B Hauane HEOOXOIUMO yCTAaHOBUTH OTHOCHUTEIBHOE IMOJIOKEHHE TOYkd M B kaHaie Tena D B
JTaHHBIA MOMEHT BpemeHu t1. Eciu monyuenHoe 3HaueHHe JyroBoi KOOPIMHATHI OyeT OTpUIAaTeNIbHBIM,
oTJIokUTE TOuKy M1 Ha pucynke ¢ apyroit croponsl oT Touku O. [IpuMepHO 1Sl TOJOBUHBI BApUAHTOB
Touka M MOXeET ABUTaThCAd B 00OMX HAMPABICHHUSX OT HauyalbHOW TOYKU OTCUETA TYTOBOI KOOPIWHATHI
TOYKH M, OTHOCHTENIbHOE JIBIKEHHE KOTOPOH 3a1aHO ecTeCTBEeHHbIM criocobom. IlosTomy, ecnu 3Haue-
HUE MOJIYYUTCS TOJIOKUTEIIbHBIM, ITOJIOKEHUE TOUKH M COOTBETCTBYET IOKa3aHHOMY Ha PUCYHKE.

2. Ucnionp3ys nuddepeHIpoBaHNe 3aJaHHBIX YPAaBHCHUW JBIDKEHUHN Tella W TOYKA M, HaimuTe
KOMITIOHEHTBI CKOPOCTH M YCKOPEHHUSI B IEPEHOCHOM U OTHOCUTEJIBHOM JIBH)KEHUSIX, a TAKKE IOBOPOTHOE
(KopuonucoBo) yckopeHue B JaHHBIH MOMEHT BPEMEHHU U B HaiIeHHOM mojioxkeHnu M1 Touku M oTHO-
cuTenbHO Tena (mpu t =tl c).

3. AGcontoTHast CKOPOCTh TOYKU M HaxOIUTCS KaKk T€OMETpUYECcKasi CyMMa OTHOCUTENbHOM U Ie-
PEHOCHOM ckopocTell. B nmpuBeAEHHBIX BapHaHTax 3aJaHUs MEPEHOCHOE IBUKEHHE Tena D MoxeT ObITh
BpaIlaTeIbHBIM WUJIU TTOCTYNATEIbHBIM.

4. OnpenensitoT aOCOTIOTHOE YCKOPEHUE TOYKU KaK T€OMETPUYECKYI0 CYMMY MEPEHOCHOTO, OTHO-
cutenbHOro U (npu Hanumuun ) Kopuonrcosa (IOBOPOTHOTO) YCKOPEHUH.

5. C uenpro caMOINpOBEPKU PEKOMEHYETCsl TIOJyYeHHbIE BEIMYMHBI [10KAa3aTh HA PUCYHKE U CJIO-
KUTh UX T€OMETPUYECKH.

3a1a4yM 1O CTaTUKE PEHIAl0TCsl aHAJTUTHUYECKUM CIOCOOOM MYTEM COCTaBIIEHUS YPAaBHEHUH PaBHO-
Becust. [Ipu pemennn 3aaa4 1enecooOpazHo MPHUAEPKUBATHCS CIEAYIOLIETo IIaHa:

1) ycTaHOBUTBH OOBEKT paBHOBECHS;

2) BBISIBUTB BCE CBSI3U M MOKA3aTh HA PaCUETHON CXEeMe BCE MX PEaKIIMH, a TAKXKE BCE aKTUBHBIEC CH-
T,

3) onpenenuTh BUJ CUCTEMBI CUJI, IEMCTBYIOIMX HA TaHHBIA O0BbEKT PABHOBECHUS;

4) BeIOpaTh HanboJiee yIOOHYIO JIUIsl COCTABJIEHUS U PEIICHUs YPaBHEHUHM paBHOBECHUS CUCTEMY KO-
OpJAMHAT;

5) coCTaBUTh CHCTEMY YpaBHEHUI PaBHOBECHS pacCMaTPHUBAEMOro 00bEKTa, HAXOJSIIEroCs B PaB-
HOBECHUH T10/1 IeHCTBUEM JJAaHHOM CUCTEMBI CIUT;

6) pelUTh MOTYYEHHYIO CUCTEMY YPAaBHEHUH OTHOCUTEIBHO NCKOMBIX BEIHUHUH.

3agaun Ha paBHOBECHE TBEPABIX TN, HAXOJAIIUXCS MO/ IEHCTBHEM MJIOCKON CUCTEMBI CHJI, pella-
I0TCS IO IPUBEAEHHOMY HUXKE 00ILEMY IJIaHy.

YpaBHEeHMs paBHOBeCHUs TBEPAOIO Teja B CIydae IPOU3BOIBHON MJIOCKOW CUCTEMBI CUII MOKHO CO-
CTaBUTH B OJHOU U3 TPEX (opm. BriOupas Ty wim unyo GopmMy ypaBHEHUN PaBHOBECHS, CIETYET CTpe-
MUTbCS K TOJTYYECHUIO Hanbosee MPOCTON CUCTEMBl YpaBHEHUI, UTOOBI B K&KJJ0€ U3 HUX BXOHMIIO MUHHU-
MaJIbHOE YMCI0 Heu3BecTHhIX. HeoOXxonuMo MMeTh B BHY, YTO MOJY4YEHUIO O0jiee MPOCTOW CHUCTEMBI
YpaBHEHMI CHOCOOCTBYET TaKKe YIAuyHbIM BBIOOp cuCTeMbl KoopauHaT. OCH KOOpAMHAT CleayeT
HAIpaBJIATh TaK, YTOOBI OHU OBUIN MEPIIEHANKYISPHBI K HEKOTOPBIM HEM3BECTHBIM peakiusaM. Toraa 3T
pEeaKuyu B COOTBETCTBYIOIINE YPABHEHUsI IPOEKLUUK HEe BOUAYT. C 3TOil XKe LEeNblo TOUKH AJI COCTaBIIe-
HUSl ypaBHEHUII MOMEHTOB cJeAyeT BBIOMpPATh TaM, /i€ MepeceKkaeTcsl 0OJblle HEU3BECTHBIX peakLuit
(ecM TOJIBKO 3TO HE YCIIOKHUT BBIYMCICHHE IIJIeY Apyrux cui). [Ipu BEIYMCIEHMH MOMEHTOB 4acTo Obl-



BaeT yA0OHO pa3iaraTh HEKOTOpbIE CHJIbI Ha COCTABIIAIONINE U, MOJIB3YSACh TeopeMoi BapunboHa, Haxo-
JUTh MOMEHT CHJIbI KAK CYMMY MOMEHTOB 3TUX COCTABJISIOIINX.

B cratuke TBEpIOro Tena HapsAAy C 3aJadyaMy PAaBHOBECHS OJHOIO TeJla MPUXOAMUTCS paccMaTpu-
BaTh Y 3a/1a4d PAaBHOBECHUS CUCTEMbl COWICHEHHBIX T€J, T.€. KOHCTPYKLUHU, COCTOSIIEH U3 HECKOIBbKHUX
CBSI3aHHBIX HE KECTKO JIPYr ¢ APYroM yacTed. B COUIEHEHHBIX CUCTEMax pasjinyaroT BHEIIHUE CBS3HU
(onopel), CKpEIUIAIONUINE KOHCTPYKLHIO C TE€IaMM, HE BXOAALIUMH B €€ COCTaB, U BHYTPEHHUE CBSI3H, CO-
eAMHSIONINE YAaCTH KOHCTPYKIIUU MEXY COOOH.

Pemenue 3a1au paBHOBeCUSsI COWIEHEHHBIX CUCTEM MOKHO IIPOU3BECTH ABYMS CIIOCOOaMHM.

[Tepssiii cioco6. OcBOOOAUTHCS TOJIBKO OT BHEIIHUX CBSI3eH M COCTABUTh ypaBHEHHUS paBHOBECHS
JUIsl BCE KOHCTPYKUMHU B LEJIOM Kak Jjsi OJHOro TBEpAoro tena. [IpaBOMEpHOCTH COCTABIIEHMS 3THX
YpaBHEHUH CIIEIYET U3 aKCMOMBI OTBEPJIEBaHUs, COTJJACHO KOTOPOM CUCTEMA CHJI, ICMCTBYIOIIMX HA KOH-
CTPYKIIUIO, IPU PAaBHOBECUM JOJIKHA YAOBIIETBOPATH YCIOBUSM PABHOBECUs TBEPAOIO TeNa, XOTS KOH-
CTPYKIIUS TIOCJIE OCBOOOK/IEHUS OT BHEIIHUX OMOP M HE OCTa€Tcs KECTKOM. YacTo 4MCiio MOJTy4eHHBIX
TakKUM 00pa30M YpaBHEHHI OKa3bIBa€TCS MEHbILIE YUCIIa HEU3BECTHBIX, OJJHAKO 3TO 0OCTOSTEILCTBO €IIé
HE JienaeT 3aa4y CTaTU4ECKU HeolpeneIEHHON. Eciy pacuieHuTs KOHCTPYKLHIO HA OTACIIBHBIC YaCTH U
COCTaBUTh YPABHEHUS PAaBHOBECHUs ISl OJIHOW WMJIM HECKOJBKHMX YacTel ¢ y4E€TOM peaklUil BHYTPEHHHX
CBsI3€H, TO YMCIIO HEM3BECTHBIX MOXKET OKa3aTbCs HE OOJIbIIE YKCIa BCEX COCTABICHHBIX HE3aBUCHMBIX
ypaBHEHUH paBHOBecus. B 3TOM ciyuae 3aaya sIBJISETCSA CTATUYECKU ONPEIEIEHHOM.

Bropoii cioco6. KoncTpykuus cpa3y pacuieHseTcsl Ha OTAEIbHbBIE )KECTKUE YaCTH M pacCMaTpUBa-
€TCsl paBHOBECHE KAXKJIOM U3 HUX B OTJIEIBHOCTH C Y4ETOM BHYTPEHHUX PEAKIU.

3anauu paBHOBECHUS TBEPBIX T€J, HAXOASIIUXCS MO/ IEHCTBUEM ITPOCTPAHCTBEHHON CUCTEMBI CHII,
pelaTes Mo U3JI0KEHHOMY 001IeMy TIIaHy.

Jnis paBHOBecHs TBEPIOTO TeNa MOJ| IEHCTBHEM MPOCTPAHCTBEHHOW CHCTEMBI CHII HEOOXOAUMO U
JIOCTaTOYHO, YTOOBI CyMMa MPOEKIUN BCeX NEHCTBYIOIMIUX CUJI (aKTUBHBIX U MACCUBHBIX) HA MPOU3BOJIb-
HO BBIOpaHHBIE OCH JIEKAPTOBBIX KOOPJMHAT M CYMMBI MOMEHTOB BCEX CHJI OTHOCHUTEIBHO ATHUX OCEH paB-
HSUJTUCh HYIIIO.

Jiist Toro 9to0bl 3a/1a4a OblIa CTATHYECKU OINPENCIIEHHON, YUCIO HEU3BECTHBIX, BXOISIIUX B 3TH
ypaBHEHUS, HE TOJDKHO ObITh OoJee mecTd. BeiOupas cucteMy KOOpAMHAT, CIEIYEeT CTPEMUTHCS K TOMY,
YTOOBI OCH KOOPAMHAT OBUIM MapajuIeIbHbI I NEPIEHINKYISIPHBI K BO3MOXKHO OOJIBIIIEMY YHCITY HEH3-
BECTHBIX peakiuil. Torga ata peakuuu 1u060 MPOEKTUPYIOTCA Ha OCH B HATYpPAJIbHYIO BETUYHHY, JINOO HX
NPOEKIIMHA HAa OCH KOOPAHMHAT paBHBI HYt0. Kpome Toro, jxenarenbHO Ha4ajao KOOpPAWHAT BHIOpATh Tak,
YTOOBI OCH NEpEeceKaan Kak MOXHO OOJIbIlleé HEU3BECTHBIX peakuuil. B 3ToM ciydyae oHM He BOMIYyT B
ypaBHEHHE MOMEHTOB.

[Tpu cocraBieHun ypaBHEHUI paBHOBECHS HauOOJbIlee 3aTPyIHEHHUE BBI3bIBAET BBIYMCICHHUE MO-
MEHTOB CHJI OTHOCUTENIBHO OCEH KOOpAMHAT. B HEKOTOpBIX ciiydasx ObIBaeT yAOOHO, Kak U B clyyae
IUIOCKOM CHUCTEMBI CHJI, Pa3JIOKUTh CHIIy HAa COCTAaBISIOLIME, MapajuleibHble KOOPAMHATHBIM OCSM, U
HaXOJUThb MOMEHT CHJIbI OTHOCUTENILHO OCH O Teopeme BapuHbOHA Kak anredpandyeckyro CyMMmy Mo-
MEHTOB COCTAaBJISAIOIINX. B CIOXKHBIX ciiydasx A 00JeryeHus BBIYMCICHHSI MOMEHTOB CHJI pEKOMEHAY-
eTcsl U300pa3uTh Ha BCIIOMOTraTEeIbHOM PHUCYHKE MPOEKIUIO0 paccCMaTpUBaeMOil KOHCTPYKLUU U TPUIIO-
JKEHHBIX K HEH CWJI Ha IJIOCKOCTh, NMEPHEHIUKYISIPHYIO K OCH, OTHOCUTEIBHO KOTOPOW OIpPENEISIOTCS
MOMEHTHI CHJI. [IpHu 3TOM IPOEKIMHU CUIT TaF0TCS CO CTOPOHBI MOJIOKUTEIBHOTO HAIIPABJIEHUS OCH.

VYkazaHusi K BBITIOJHEHHUIO 3a7[a4 KOHTPOJIbHOM paboThl Mo pazneny "Junamuka".

3ajaun MO JMHAMMKE PElIaloTCs aHATIUTHUECKUM CIIOCOOOM - MyTEM COCTaBICHMS ypaBHEHMH
JBIDKEHUS TOYKHU, Tela B BRLIOpAHHOM WM 3aJaHHON CHCTEME KOOPIWHAT.

[Tpu pemennu 3anau 3ananuii [[.1 "MHTerpupoBanue auddepeHnnanbHbIX YpaBHEHUNA TBUKEHUS
MaTepUaTbHOW TOYKH, HAXOJISIIEHCs o1 eiicTBreM nocTosiHHBIX crt'" U 1.2 "UnTterpupoBanue nudde-
pPEHIMATIBHBIX YPAaBHEHUHN JBUKEHUS MaTEpPUAIbHOW TOUKHU, HAXOSAIIEICS MO AEHCTBUEM NEPEMEHHBIX
cun" 1enecoo0pa3zHo MPHUACPKUBATHCS CICTYIONIEH TTOCIEeI0BATEIHHOCTH:

1) ycTaHOBUTH OOBEKT ABUKEHHUS (TOUKY MITH TEJO);

2) BBISIBUTH BCE CBSI3U U MTOKa3aTh HA PACUETHON CXeMe MHEPIHAIBHYIO CUCTEMY OTCU€Ta, Hanbosee
yI0OHYIO JUIS COCTaBJICHUSI YPAaBHEHUH IBUKCHUS;

3) onpenenuTs Croco0 3alaHus IBHKCHUS TOUKH;



4) cocTaBUTh CXE€MY ACHUCTBYIOLIMX Ha MaTepHAIbHYIO TOUYKY CHJ, a B clIydae HECBOOOIHOIO JIBU-
KEHUS TOUYKH MPEIBAPUTEIHHO IPUMEHUTH MPUHIIUII OCBOOOKIAEMOCTH OT CBSI3EH;

5) yCTaHOBUTb HayallbHbIE YCJIOBUS JIBUKEHUS TOUKH, T.€. BBIPA3UTh NpH t=0 ¢ HayaJlbHbBIE KOOP-
JIMHATBI ¥ IPOEKIIMN Ha KOOPJMHATHBIE OCH Ha4aJIbHOW CKOPOCTH TOYKHU;

6) COCTaBUTh HA OCHOBAHUU CXEMbI CHJI OCHOBHOE YPaBHEHUE AMHAMHUKYU TOUYKH B IPOEKLIUU HA BbI-
OpaHHBIE OCH KOOPAMHAT, T.€. COCTABUTh CUCTEMY U (EepEeHIINATBHBIX YPAaBHEHHH JBIKEHUS TOUKH;

7) pemMTh MOJIy4YEHHYIO CUCTEMY ypaBHEHUH 3a1auu Komu OTHOCUTENBHO UCKOMBIX BEIUYHH, T.€.
IIPOMHTETPUPOBATh IOJYYEHHYI0 CHUCTEMY YpPaBHEHUM, ONPEIENIUB IOCTOSIHHbIE WHTEIPUPOBAHUS W3
HayaJIbHBIX YCIIOBHIA;

8) Mpon3BECTH KNHEMAaTHUECKOE UCCIIEI0BaHUE IOJIYYEHHOTO PEeLLCHMS;

9) 10 BO3MO>XHOCTH, COCTaBUTh YPABHEHHUE TPAEKTOPUH TOUKH U ITIOCTPOUTH TPACKTOPHUIO TOUKH.

IIpu pemiennu 3anay 3ananus J.4 "HccinenoBanue OTHOCUTEIIBHOTO JIBUKEHUS MaTepUAIbHOM TOY-
Ku'" 11e71ecO00pa3HO MPUIEPKUBATHCA CIEAYIONIETO TUIaHa:

1) BBISIBUTB BCE CBSI3U U MOKa3aTh HAa PACUETHOM cXeMe MHEpLHUAIbHYIO (HEIOJBI)KHYIO) U HEMHEP-
LUAIbHYIO (IIOBUKHYIO) CUCTEMBI OTCUETA;

2) cocTaBUTh CXEMY JCHCTBYIOIMX Ha MaTEpUAIIbHYIO TOUKY aKTUBHBIX CHJI, a B ClIydae HeCBOOO -
HOTO JIBIKEHHSI TOYKHU MPEIBAPUTEIBHO MPUMEHUTH MPUHLUI OCBOOOXIaEMOCTH OT CBS3EH M MOKa3aTh
pEaKLMHU CBSI3eH U CUIIbI TPEHUS;

3) HailTH yCKOpeHUE TOUYKU B IEPEHOCHOM JABM>KEHUU U KOpHoncoBo yCKOpEeHHUE;

4) onpenenuTh NepeHOCHY0 1 KopronucoBy cuiibl HHEPLIMH;

5) U3yuuTh BUKEHHE HECBOOOJHOW MAaTE€pUAIIbHON TOYKH, AJI YETrO K JEHCTBYIOIIUM aKTUBHBIM
CHJIaM U PEeaKLMsAM CBsi3eH 100aBUTh CUJIbI MHEPLIMU TOYKH, [TOCTIE YET0 COCTAaBUTh CXEMY CHUJI,

6) yCTaHOBUTH HaYaJIbHbBIE YCIOBUS JBUKECHUS TOUKU;

7) COCTaBUTh W MPOUHTErPUPOBATH CUCTEMY U(GEPEeHIMATbHBIX YPAaBHEHUH OTHOCHTEIbHOIO
JBUKEHUS TOUKU;

8) u3y4as OTHOCUTEIbHOE PAaBHOBECHE, UCXOJAUTh U3 CHUCTEMbl YPAaBHEHHI PaBHOBECHS aKTHBHBIX
CHJI, pEaKIMH CBA3EH U MIEPEHOCHOM CUJIBI MHEPLIVY;

9) npoaHanu3UpPOBATH MOJIYYEHHOE PEIIEHUE C TOUKU 3PEHUS KHHEMATHKH.

[Tpu pewmenun 3anau 3aganus /1.6 "llpuMeHeHre OCHOBHBIX TEOpEM JUHAMHUKU K HCCIIEIOBAHUIO
JIBIDKEHUS MaTepUaibHOM TOUKU" 11enecoo0pa3Ho NPUIEPKHUBATHCS CIEAYIOIIEH MOCIe0BaTeIbHOCTH:

TpaekTopuio IBUKEHUS TOUKU Pa30UBAIOT HA KPUBOJIMHENHBIE U IPSIMOJIMHEWHBIE YYaCTKH.

Ha KpHBOJIMHEMHBIX yyacTKaxX TPAEKTOPHM AJIS ONPEAETIEHHUS CKOPOCTH TOYKH HCIOJIB3YIOT TEOpE-
My 00 H3MEHEHUH KMHETUYECKOM SHEPTrUu TOUKHU U IEUCTBYIOT 110 HIKE IPUBEIECHHOM cXeMe:

1) BBIOMpAIOT cUCTEMY KOOPIUHATHBIX OCEif;

2) cOCTaBISIOT CXEMY AEHCTBYIOIIUX Ha TOUKY CWI. B ciydae n3ydeHus: IBHKEHUS HECBOOOJHOMN
TOYKH, NPEABAPUTEIBHO OCBOOOIUTH €€ OT CBSI3€il, BBEs NEHCTBYIOIINE PEaKLIUH CBSI3EHl;

3) yCTaHOBUTH 3HAUEHUS MOJYJIeH CKOpPOCTEH B HaYaJIbHOM M KOHEYHOM IOJIO)KEHHUSX, HAlpPaBUB
UX I10 KacaTeJIbHOM K TPAeKTOPHUU;

4) IpUMEHUTH TeOpeMy 00 U3MEHEHUH KMHETUYECKON SHEPTUU B UHTETPAIbHOMN (opMe;

5) U3 MOJNyYUBIIETOCs YPaBHEHUS ONPEIEIUTh UCKOMbBIE BETUUNHBI.

Ha npsimonnHeHbIX ydyacTKax JABM)KEHUSI TOUKU PYKOBOJCTBYIOTCS CIIETYIOIINM:

a) B clly4yae 3aJJaHMs JJIUHBI Y4acTKa MPUMEHSIOT TeopeMy 00 U3MEHEHUH KMHETHUECKOW YHEepPruu
TOUYKH B MHTErpajibHON (hopMe MO BhIIIE TPUBEAEHHON CXEME;

0) B cilyyae k€ 3a/JlaHUsl BPEMEHM JBH)KEHUS TOYKH I10 NMPSIMOJIMHEHHOMY Y4YacTKy HPUMEHSIOT
TeopeMy 00 U3MEHEHUU KOJMYECTBA JBIKEHUS TOYKU B MHTErpaibHoi ¢opme. [Ipu sTom mpunepxusa-
I0TCS CJIEYIOIIETO aIrOPUTMa PELLEHUS:

1) BEIOMpAOT KOOPAMHATHYIO CUCTEMY;

2) COCTaBIAIOT CXEMY JAEUCTBYIOLINX CUJI, BKJIIOYAsl U PEAKIIMH CBA3EH;

3) cocTaBsiIOT Ha OCHOBAHUU TEOPEMbI 00 M3MEHEHUHU KOJIMYECTBA JABM)KEHUS TOUKH JJIS Ciydas
JBUKEHMS TOUKH IO MJIOCKOCTH J1Ba CKAJISIPHBIX YPaBHEHMS, IPOEKTUPYsl BEKTOPHOE BBIPaKEHUE TEOpE-
MBI Ha KOOPAMHATHBIE OCH;

4) 13 3TUX YpaBHEHUH ONPEAEIAIOT HCKOMBIE HEU3BECTHBIE.

s onpenenenyst NaBaeHUs ABHKYILENHCS TOUKM Ha HEMTOJABHKHYIO TUIOCKYIO KPUBYIO UCIHIOJIB3YIOT
WIM OCHOBHYIO TEOPEMY JIMHAMUKH B IPOEKIIMK HA IJIaBHYIO HOpMaJlb, UJIU, IPUMEHsIsl npuHLun ['epma-



Ha - Ditnepa - JlamamOepa 111 MaTepUaIbHONM TOYKH, 3aITUCHIBAIOT YPaBHEHUE KUHETOCTATUKH B MPOCK-
IIUH HA TJIaBHYIO HOPMaJlb K KPUBOM, B KOTOPOE BXOJHUT HEHTPOOEIKHAS CHIa MHEPIIUH.

3amaun 3aganus J[.10 "Ilpumenenue TeopemMbl 00 M3MEHEHUH KMHETHYECKOW YHEPTUH K U3YUCHHIO
JBUKCHHSI MEXaHUYECKOW CUCTEMBI" 11eJIecCO00pa3Ho peliaTh B TAKOW MOCICI0BATEIILHOCTH

1) cocTaBUTh cXeMy BCeX JCHCTBYIOIIMX (BHEITHUX U BHYTPEHHUX) CHJI HAa TOYKH (TeJIa) CHCTEMBI.
Tak kak HUTH (KaHaThl, BEpEBKHM) HEBECOMBI U HEPACTSHKMMBI, TO BHYTPEHHHUE CUJIbI HE IIPUHUMAIOTCS BO
BHHUMaHUE. YUYUTHIBAIOT TOJILKO CUJIbI TPEHUS CKOJIBKEHUSI U MOMEHTHI OT CUJI TPEHUS KaueHHUs Te,

2) onpenenuTh HayaJIbHbIE U KOHEUHbIE CKOPOCTH TOYEK U YIJIOBBIE CKOPOCTH Tel cucTeMbl. Eciu
3aJjaHbl ypaBHEHUS JIBIKEHUS Tell (TOYEK), TO X YIJIOBbIE CKOPOCTH U CKOPOCTH LIEHTPOB MAacC BbIYHC-
JISIOTCS 47151 JTF0OOT0 MOMEHTa BPEMEHH;

3) BBIpa3UTh BCE CKOPOCTH U YIJIOBBIE CKOPOCTH TEN YEPE3 UCKOMYIO BEIMUUHY;

4) cocTaBUTbH BbIpa)KEHUE JJIs1 KHHETUYECKOW SHEPTHUH CUCTEMBI;

5) onpenenuTh MyTH, IPOHAECHHBIE TOUKAMU MPUIOKEHUS CUJI IIPU MPOXOKIEHUM TesloM | paccro-
SIHUA S;

6) npuMEHUTH TeopeMy 00 U3MEHEHUH KMHETUYECKOW PHEPIMH U U3 COCTABIEHHOT'O BBIPAXKECHUS
OTIpEeeNIUTh UCKOMYIO BETUUHHY.

3anauu 3ananus /.14 "[lpumeHeHune npuHLKIIA BO3MOXKHBIX IEPEMEIIECHUN K PELICHHIO 3a/1ad O
PaBHOBECHUU CUJI, IPUJIOKEHHBIX K MEXaHMYECKON CUCTEME C OJHOU CTENeHbI0 CBOOObI" 11erecoobpazHo
pelaTh B TaKOM MOCIE10BaTEIbHOCTH:

1) u300pazuTh Ha PUCYHKE BCE AKTUBHBIC CHIIBI;

2) Ipu HATMYUKM HEUJCAIbHBIX CBsI3el J100aBUTHh COOTBETCTBYIOIIME PEAKIIMU CBS3EH (Hampumep,
CHUJIBI TPEHUSA);

3) B city4ae HeOOXOIMMOCTH ONPEJICITUTh PEAKITUIO CBS3H, MBICIIEHHO OTOPOCHB COOTBETCTBYIOIIYIO
CBSI3b U 3aMEHUB €€ HICKOMOM PEaKIUeH.

B nanHOM 3a7aHuy MpeaCTaBICHB MEXaHHUECKUE CUCTEMBI C OJJHOM CTereHbio cBo0oabl. [ToaTomy
Jajee MOCTYMarT CIEAYIOIUM 00pa3oM:

4) nath BO3MOXKHOE MEpEeMEIeHHe OTHOW U3 TOYEK CUCTEMBI (OOBIYHO TO TOYKA BEAYIIETO 3BEHA
MEXaHHM3Ma) U BBIPa3UTh BO3MOKHBIE TIEPEMEIICHUS TOYEK MPUIIOKEHUS CHUJT B 3aBUCUMOCTH OT 33JJaHHO-
IO BO3MOKHOI'O IIEPEMEILCHUS;

5) BBIYMCIUTH CyMMY pa0OT BCEX CHJI, YKa3aHHBIX B MyHKTax 1), 2) u 3), Ha COOTBETCTBYIOLIUX
BO3MOKHBIX [TEPEMEILLEHUAX UX TOUEK IPUIIOKEHHS U IIPUPABHATH 3Ty CYMMY HYIIIO;

6) pelnB COCTaBIEHHOE YPaBHEHUE PAaBHOBECHS, ONIPEACITUTh HCKOMYIO BEJINUHMHY.

Bce myHKTBI BBIIIEU3JI0KEHHOTO JIaHA JOJDKHBI OBITh OTPa’k€HbI B MOSICHEHUSIX, COMPOBOXK/IA0-
IIMX PELIEHUE KaKI0U 3a1auH.

[{enbro KOHTPOJIBHOIM pabOTHI SBIsIETCS MPUOOPETEHNE HABBIKOB CAMOCTOSITEILHOTO PEIISHUs T0-
CTaBJICHHBIX 33J1a4 U MPOpPabOTKa COOTBETCTBYIONIUX TEM, UCTIOIB3YEMBIX JIUISI KX PEIICHHUS.

KonTponbHas paboTa crmocoOCTBYeT 3aKperuieHHI0, YIIyOJeHHI0 U OOOOIICHUI0 TEOPETHUYECKUX
3HAHWMH, a TAK)KE MPUMCHCHHIO dTUX 3HAHHI K PEIICHUI0 Pa3HOOOPA3HBIX 33724 MEXaHUKH B IIEJIOM.

[Ipu BBIMOMHEHNWN KOHTPOJIBHON pabOThl HEOOXOAMMO BCIIOMHUTDH XOJI PEIICHUS aHAJOTUYHBIX 3a-
Jlay Ha MPaKTUYECKHUX 3aHATHSIX. 3HAKOMCTBO C OCHOBHOW W JIOMOJHMUTEIBHON JINTEPATypOH, BKIIOUas
CIIpaBOYHBIC W3aHUS, KOHCIIEKT OCHOBHBIX TOJIOXKEHHUH, TEPMUHOB, CBEJICHUN, TPEOYIOIIUX ISl 3aIIOMH-
HAHUS U ABISIOUINXCS OCHOBOTMOJArarolumMu B 3Toi Teme. KoHTponbHas paboTa mpoBepsieTcs nmpemnoja-
BaTeJeM B KOHTAKTHOHW (hOpME WM C MCIOJIB30BAaHUEM AMCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH
(10OT). B cnyuae mpumenenus B obpazoBatenbHOM mporecce [JOT oOyuaromiuecss BBITOTHSIOT KOH-
TposbHyI0 padboty B Microsoft Teams.

4.1.2.2. Kputepuu oueHUBAHUSA

Bbanuasl B uatepBajie 18-20:

— IIpaBWIIBHO BBHITIOTHEHBI BCE 3a/IaHUSI.

— IIpoieMOHCTPUPOBaH BHICOKUN YPOBEHB BIIAJICHUSI MAaTEPHATIOM.

— IlposiBIIeHBI TTPEBOCXOIHBIC CHOCOOHOCTH TPUMEHSTh 3HAHUS M YMEHHS K BBIIIOJHEHHIO KOH-
KPETHBIX 331aHUH.



Bbanabl B nuaTepBaje 15-17:

— IIpaBUIbHO BBINOJHEHA OOJIbINAS YacTh 3adaHui. [IpHCYTCTBYIOT HE3HAUMTEIIBHBIC OIIMOKH.

— IIpogeMoOHCTpUPOBaH XOPOIIKi YPOBEHb BIIaICHNS MAaTEPHATIOM.

— IposiBiieHbI cpenHue CIIOCOOHOCTH MPUMEHSTh 3HAHHSI U YMCHHS K BBIMOJTHCHHUIO KOHKPETHBIX
3aJaHUN.

Bbanasl B unTepBaje 12-14:

— 3agaHus BBIIOJIHEHBI 00jIee YeM HaIoJOBHHY. [IpHCYTCTBYIOT cepbE3HBIC OIIMOKH.

— [IponeMoHCTpUpPOBaH YI0BIETBOPUTEIIBHBIN YPOBEHD BIAJCHUS MaTEPHUAIOM.

— IIposiBiieHbI HU3KHUE CTIOCOOHOCTH MPUMEHSATH 3HAHUS U YMEHUS K BBITOJTHEHUIO KOHKPETHBIX 3a-
AaHWUH.

banuasl B untepBase 0-11:

— 3agaHus BEIIOJIHCHBI MEHEE YeM HaIlOJIOBUHY.

— [IponeMoHCTpHpPOBaH HEYIOBICTBOPUTEIIHHBIN YPOBEHD BIIaJICHUS MaTCPUAIIOM.

— IlposiBneHbl HEOCTATOYHBIE CITOCOOHOCTH NMPHUMEHSTh 3HAHWS U YMEHHUS K BBIMOJHEHUIO KOH-
KPETHBIX 3aJaHUM.

4.1.2.3. Conep:kaHue OLIECHOYHOI'0 CPe/ICTBA

3 cemectp. Temni 1, 2, 3,4,6,7,8,9,11, 12,13

KonTponbHas padoTa cOCTOUT U3 TPEX-UETHIPEX 3a/1a4.

[lo pasgeny "Kunemaruka" BwinonHstorcs 3agaHus u3 uyucna: K.1 - "Onpenenenue ckopoctu u
YCKOpPEHUs TOUKH 110 33JaHHbIM ypaBHeHUsIM e€ nBuxkeHus", K.2 - "Omnpenenenue ckopocteil u yckope-
HUW TOYEK TBEPJOTO Teja NP MOCTYNATEIbHOM U BpamareabHoM ABrmxkeHusax", K.3 - "Kunematnueckuit
aHanmu3 1iockoro mexanm3ma", K.7 - "Onpexnenenne abCOMOTHONW CKOPOCTH U aOCOIIOTHOTO YCKOPEHUS
TOYKHU".

[To pazmeny "Cratuka" CTy[€HTBHI BBIMOJHSAIOT 3aJaHUS U3 CIEIYIONIETO YHClIa HUKE MePEUNCIICH-
HbeiX: C.1 - "Onpenenenue peakumii onop tBépaoro tena", C.2 - "Onpenenenue peakuuii onop U CUil B
cTepxkHAX Miockoil ¢epmbl”, C.3 - "Omnpenenenue peakuuil ONOp COCTaBHON KOHCTPYKLUHU (cucTeMa
nByx ten)", C.5 - "PaBHoBecue ¢ yu€érom cuerienus (tpenus nokos)", C.7 - "Omnpenenenue peaxiuii
onop TBEpAoro tena", C.8 - "OnpenencHue MoJI0KEHUS IEHTPa TSHKECTH .

[To pazmeny "Qunamuka" BeIMONHSIOTCS 3ananus u3 yncna: /1.1 - "Unrterpuposanue nuddepeHiu-
aJIbHBIX YPABHEHUH JIBKEHUS MaTepUalIbHOM TOYKM, HAXOJSIIEHCS MOJA JEHCTBUEM IMOCTOSHHBIX CHI'",
1.2 - "UnrerpupoBanue nudQepeHuanbHbpIX ypaBHEHUN TBIKEHUS MaTepUaTbHOW TOYKU, HAXOISIIEH-
cs o AeiicTBueM nepemeHHbIX cuin', J[.4 - "MccienoBanne OTHOCUTENBFHOTO JABUKEHUSI MaTEpUATTbHON
toukn", JI.6 - "[I[puMeHeHne OCHOBHBIX TEOPEM AMHAMUKH K MCCJIEIOBAHUIO JIBMXKEHHSI MaTepHalIbHOU
touku", JI.7 - "IIpuMeHeHne TeopeMsbl O IBUKEHUU LIEHTPa MacC K UCCIIEJOBAaHUIO JBUKEHUSI MEXaHUYe-
ckoit cuctemsl", /.10 - "[Ipumenenue Teopembl 00 M3MEHEHMM KHMHETUYECKOM SHEPruHM K U3YyYCHMIO
NBIDKEHUSI MexaHnnueckon cucrembl”, [[.14 - "[I[pumeHeHne MpUHIMIIA BO3MOKHBIX TIEPEMEIICHUH K pe-
IIEHHUIO 33]]a4 O PAaBHOBECUU CHJI, MPUIIOKEHHBIX K MEXaHHUYECKOW CHCTEME C OJIHOW CTENEeHbI0 CBOOO-

el'".

IIpumep pemieHus 3agauu.
3agauya K.3.
JlaHo: cxema MexaHHU3Ma B 33IaHHOM ITOJIOKEHUU:



Hcxonusie nannble: OA=40cm., AB =60cm., AC =20cM., wgy =15pan/c, gop = 2paz[/c2.

Pewenne:

1. Onpenenenne ckOpoOCTEN TOUEK U YIIIOBOM CKOPOCTH 3BEHA.

Beruucnum monyns ckopoctu nanbia A kpupomuna OA mpu 3a1aHHOM IMOJIOKEHUH MEXaHU3Ma:
Va =gy - OA.

Cxkopoctb Toukn A nepnenaukynspHa kpusowmuny OA. CkopocTs moiszyHa B HampaBiieHa 1o
BEpTHKaIU. MIHOBEHHBIN LHEHTpP ckopocTeil P,p maryna AB HaxoauTcs B TOUKe INEPECEUEHUs NEPIEH-
JTUKYISPOB, MPOBEIEHHBIX U3 ToueKk A u B K X ckopocTsam.

VYrnoBas ckopocTs 3BeHa AB

Opg = —A_
" = AP,

Monynu ckopocteit Touek B u C
Vg = @pg - BPpg; Vo =@pg -CPyg.

Paccrosnuss AP,z;, BP,g u CP,g ompezpenstorcss u3 paccMOTpeHHs TpeyroiabHUKOB ABP,g u
ACP,g:

AP,z =52cm.; BP,g =30cm.; CP,g =36,1cm.

B cootBerctBuM ¢ 3TUM V), =15cM/c; @, =0,29pan/c; vg =8,7 em/c; v =10,5cm/c.

Bekrop Vc HampaBiieH nepneHIuKyisapHo oTpe3ky CP,g B cTOpOHY, COOTBETCTBYIOIIYIO HaIpaB-

JIEHUIO BpaleHus 3seHa AB .
JUis mpoBepKH OIpPENeTuM CKOPOCTh TOUKH B apyrum cnoco6om. Bocnonbs3yemcest Teopemoil o pa-



BEHCTBE MPOEKIUN CKOPOCTEH TOUEK Ha OCh, TPOBEAEHHYIO Yepe3 3TU TOUKHU.
Hanpasum ock X Bmons matyHa AB B HampaBieHun oT B x A.
Nmeem
Va-c0s(Va, X)=Vg - cos(vs, x),
WM, KaK BUJHO U3 PUCYHKA,
V, - €0S60° = Vg - c0s 30°.
Orcrona
vg =8,7 cm/c.
[Tone3no yoenutbes, 4To M HaliIeHHAs paHee CKOpocTh Touku C yI0BIETBOPSET 3TOM Teopeme.

2. OnpeneneHue yCKOPEHUH TOYEK U YTJIOBOTO YCKOPEHUs 3BEHA.
VYckopeHue TOuku A CKIIQbIBACTCS U3 BPALIATEIbHOTO U LICHTPOCTPEMHUTEIBHOTO YCKOPEHUM:

an=anr+ay, ai=s&op -OA a%=awj, OA.
CornacHo TeopeMe 00 YCKOPEHHSIX TOUYEK IUIOCKOH (UTYPHI,
5.5 :EA +5-ZB +5’1\B,
501051
ag =aA+ay+ans +axg. (1)

LleHTpOCTpEeMUTENBFHOE YCKOPEHHE TOYKH B BO BpamiatenbHOM ABIMKEHHH IiaTyHa AB BOKpyr
moroca A

y _ 2
I[To npuBenéHHbIM (hopMysIaM BBIUUCIISIEM

a4 =20cm/c%; a4 =225 cm/c?; alg =5 em/c’.

_ — _
Bektop a, Hampasien oT A k O. BekTop aa TeprenmKy/IsapeH BEKTOpY a, M HATIPABIEH Mpo-
THUBOIOJIOKHO VA (BpaweHue kpupomuna OA — 3aMeJIeHHOE).

Bektop a. HampaieH oT B k A. Uro kacaeTcsd yCKOpeHHMs ag TOYKM B M BpallaTeabHOro
AB

=6 o —
YCKOPECHHA aaB, TO HU3BECTHBI TOJBKO JIMHHUH JCUCTBHUSA O3THX BEKTOPOB. dp — IO BEPTHUKAIMU BIOJb

-e
HaIPaBJISIONMINUX MOJI3yHA, aAB — NMEPIEHIUKYIsIpHO AB .
3afanuMcst MPOU3BOJIbHO UX HAMPABICHUSIMU MO YKa3aHHBIM JIMHUSIM Ha PUCYHKE.



OTU YCKOpPEHUsl ONPEIeUM U3 ypaBHEHHUI MPOEKIMi BEeKTOPHOro paBeHcTBa (1) Ha ocu Koopau-

HaT. 3HaK B OTBETE IOKAa3bIBAECT, COOTBETCTBYET JIW MCTUHHOE HAIpaBJICHUE BEKTOpa MPHUHATOMY IMPH
pacuére.

BBIﬁpaB HaIlpaBJICHUSA ocell X u Y , KaK II0Ka3aHO Ha PUCYHKE, I10J1y4acM:
ag - €0s30° = —aj, - cos 60° + aj - c0s 30° + apg; (2)
ag - €0S60° = aj - cos30°+aj - cos 60° + ajg. (3)
W3 ypaBHeHus (2) Haxoqum

ag =16,7 em/c.

VYckopeHue ap HalpaBJ€HO, KakK MTOKa3aHO HAa PUCYHKE.
N3 ypaBuenus (3) nmoaydaem

a4 =—20,2cm/c.

-e
Hampasnenune yckopeHusi aas IPOTUBOMOIOKHO [TOKa3aHHOMY Ha PUCYHKE.

VrinoBoe yckopenue maryHa AB ¢ yu€rom TOro, 4to 3mech ajg — anredOpanueckasl BeIHYHHA,
ompenensiercs mo popmyie

6
aa
BT g

AB
Brraucnss, Haxogum

&xg = 0,34 pan/c’.



HampapieHue yCKOpPeHHs aag OTHOCHTENBHO MOJMIOCA A OIpejeNseT HaIpaBlIeHHE YIJIOBOTO
YCKOPEHHSI &,g. 3J€Ch II0J HANpaBJICHHEM YIIOBOTO YCKOPEHHs IMOHMMAETCs HalpaBlCHHE IYTrOBOM
CTpPEJIKH, KOTOpOE MPU YCKOPEHHOM BpAILEHUH 3BEHA COBNAAAET C HAIMPABJICHUEM €r0 BpalleHHs, a Mpu
3aMEJYIEHHOM — IPOTUBOIOJOXHO €My. B 1naHHOM ciyyae yrjioBo€ YCKOPEHHE IPOTHUBOIOIOKHO
HAIPaBJICHUIO BpallleHUs IIaTyHa.

Omnpenensiem yckopenue Touku C :

= ~6 Ty 6 —y
dc =ada+ap +adAc +aApc-

BpamarensHoe u neHTpocTpeMUTenbHOe yekopeHus Touku C BO BpamiaTesbHOM ABUkeHUH AB
BOKpYT noxitoca A

6 __ . y _ 2
apc = &pp - AC; apc =wpg - AC,
HITH

a%. =6,8cm/c”; a%. =1,7 cm/c’.

e —y
Bektop aac neprneHAUKYISpeH BEKTOPY @, M HAIIPABIEH COOTBETCTBEHHO YIJTIOBOMY YCKOPEHUIO

gAB .
Yckopenue Toukn C HaxoauM CriocoOOM MPOSKITHH:

— ¥ y 8
Ac, =auc +ajy -c0s30°—ay -cos60°,

__ AU 8 8
ac, =ap -€0s60°+aj, -c0s30° —ayc,

2
ac =2/ +ag, f-
B pesynbrare BeruucineHuit momydaem: ao, =112 em/c; ac, = 218cm/c’; ac =245 em/c?.

IIpumep BapuaHTOB 3aJaHHH.
3anava JI.1.

Bapuanr 1. Teno aswxkercs U3 Touku A no yyactky AB (mmunoit (=10 M.) HaKJIOHHOH MJIOCKOCTH, CO-
crapsomeii yron 6=30° ¢ ropusoHToM, B TeueHue T ¢. Ero HauanbHas ckopocTh va=0. Kosdpumuent
TPEHUs CKOJIBKEHUS Tela Mo IIocKocTH paBeH =0,2.

B Touke B Te€10 mokuaaeT mIockoCTb CO CKOPOCTBIO Vg U MOMAJAET CO CKOPOCTBIO Ve B TOUKy C IUIOCKO-
cru BD, naxsonennoi moj yriiom f=60° k ropu30HTY, HaX01sCh B Bo3ayxe T c.

[Ipu perieHny 3a1a4u TEJIO MPUHSTH 32 MATEPHATBHYIO TOUKY; COMTPOTHBIICHUE BO3/IyXa HE YUUTHIBATS.
Haiitu T u h.

Bapwuant 2. Teno nemxkercst u3 Touku A 1o ydactky AB (umHO# {) HaKIIOHHOH TUIOCKOCTH, COCTABIISIO-
meit yroa 0=15° ¢ ropusonToM, B TeueHue T ¢. Ero HavanbHass ckopocTh va=2 M/c. Koadduiment tpe-
HUS CKOJIB)KEHHSI TeJla MO TIOCKOCTH paBeH f=0,2.

B touke B Teno nmokugaeT miockocTh CO CKOPOCTBIO Vg U MOMAaeT CO CKOPOCThIO Ve B TOUKY C IIOCKO-
ctu BD, naxstonenHo# moj yritom f=45° k ropu3oHTy, Haxoaschk B Bo3ayxe T c. h=4 m.

[Ipu pemennu 3a1a4u T€10 IPUHATH 3a MAaTEPUATIBHYIO TOUKY; COIPOTHUBIIEHUE BO3lyXa HE YUUTHIBATh.
Haiitu € u y=f(x).



BapuanT 3. JIbBDKHUK MOAXOAUT K TOUKe A ydacTka TpamiuinHa AB, HakigoHeHHOTo mox yriioM 0=20° k
TOPU30HTY U UMeroIero AauHy £, co ckopocThio Va. KoadduumeHT TpeHus CKoIbXKeHHs JIbIK Ha y4acT-
ke AB pasen f=0,1. JIenkauk ot A 10 B nBuxercs 1=0,2 c.; B Touke B co CKOpPOCTBIO Vg OH MOKUIAET
TpamiuinH. Yepe3 T ¢ NBDKHUK MPU3EMISIETCSI CO CKOPOCThIO Ve B Touke C ropbl, COCTABISIOMICH Yo
B=30° ¢ ropuzonTom. h =40 m.

[Ipu pemiennu 3a1auu NPUHATH JIBLDKHUKA 32 MaTEPUAIbHYIO TOUKY M HE YUUTHIBATH CONMPOTUBJICHUE BO3-

yxa.
Haiitu £ u ve.

BapuanT 4. JIbDKHHK ITOAXOAWT K TOYKE A ydacTKa TpaMiummHa AB, HakgoHeHHOro moz yriiom o=15° k
TOPU30HTY U UMEIOIIETO JUTHY {, CO CKOPOCThIO Va. KoaddhuimeHT TpeHns: CKoIbKEeHHs JIbDK Ha y4acT-
ke AB pasen f=0,1. JIbpkauK oT A 10 B nBmxkercs T ¢; B Touke B co CKOpOCTBIO Vg OH MTOKHUIAET TPaM-
winH. Yepez T=0,3 c¢. AbDKHUK MPU3EMIIIETCA CO CKOPOCThIO Ve B Touke C TOpbl, COCTaBISIONMICH Yro
=45° ¢ ropuzonrom. h =30 m.

[Tpu pemenuu 3aa4u MPUHSTH JIBDKHUKA 32 MATEpUAIbHYIO TOUKY U HE YYUTHIBATH CONPOTUBIICHHUE BO3-

ayxa.
Haiiti vg 11 va.

Bapuant 5. Mmest B Touke A ckopocTb va=0 M/C, MOTOLIMKJ MOAHUMAETCA T € 10 y4acTKy AB nmuHoi
(=40 M., coctasstroneMy ¢ ropu3oHToM yroa a=30°. [Ipu mocTossHHON Ha BceM ydacTke AB mBrkyiiei
cwite P£0 moromnuki B Touke B mprobperaer ckopocTs ve=4,5 M/C 1 miepenieTaeT yepe3 poB mupuHoi d=3
M., HaxoJsich B Bo3ayxe T ¢ u mpuszemisisich B Touke C co CKOpPOCThIO Ve. Macca MOTOLIMKIIA ¢ MOTOLIUK-
JIMCTOM PaBHA m.

[Tpu pemeHnu 3a1a4y CYUTATh MOTOLMKII ¢ MOTOLIMKJIMCTOM MaTepHalbHON TOYKOM M HE YyUUTHIBATh CH-
JIbl COTIPOTUBIIEHUS JBHXKEHHUIO.

Haiitu T u h.

Bapuant 6. mes B Touke A ckopocTh va=0 m/c, moTonukia nogaumaercsa =20 c¢. ¢ o yuactky AB anu-
Ho# {, cocTaBnsitomemMy ¢ ropuzontoM yron a=30°. ITpu mocrosiHHOM Ha BceM ydacTke AB mBmkymieit
cuiie P Motormki B Touke B mpruoOperaeT cCKOpOCTh Vg U MIEperieTaeT yepe3 poB MUpuHOi d=3 M., Haxo-
nsce B Bosayxe T ¢ u npuzemissck B Touke C co cKOpocThiO Ve. Macca MOTOLMKIIA ¢ MOTOLIMKIMNCTOM
paBaa m=400 kr. h=1,5 m.

[Tpu pemenun 3aa4n CYUTaTh MOTOLIMKII C MOTOLIMKIMCTOM MaTEpHUaIbHOW TOYKOW M HE YYUTHIBATH CU-
JIbl COTIPOTUBIIEHUS JBHXKEHHUIO.

Haiitu P u ¢.

Bapuant 7. KaMeHb CKOJIB3HT B TeYEHHE T ¢ M0 ydacTky AB oTkoca, cocrasnstomemy yron a=30° ¢ ro-
pu3oHTOM U umeromemy anuny =3 M. Ero HaganbHas ckopocth va=1 M/c. Koadpuiment tpenus
CKOJIBXKEHHUs KaMHsI 110 oTKocy paBeH f=0,2. Imes B Touke B ckopocTh v, kameHb yepe3 T ¢ yaapsieTcs B
Touke C 0 BEpTUKAJIbHYIO 3alIUTHYIO cTeHy. [Ipu pemiennu 3ajaun NpuHATh KAMEHb 332 MaTepHAIbHYIO
TOYKY; CONPOTHUBIICHUE BO3yXa HE YUUTHIBaTh. 0=2,5 M.

Haittu hu T.

Bapuant 8. KameHs ckonb3ut B TedeHue 1=1,5 c. no ygactky AB oTkoca, cocrasnsiomemy yron o=15°
C TOPU30HTOM U UMerolemMy JuHy (=3 M. Ero HauanpHas ckopocTh Va. KoaduimeHt TpeHus ckomib-
JKEHUs KaMHs 110 oTKocy paBeH f£0. Mes B Touke B ckopocTts vg=3 M/c, kameHb uepe3 T ¢ ynapsiercs B
Touke C 0 BEPTUKAIBbHYIO 3alIUTHYIO CTeHy. [Ipu pemenuu 3aaun NpUHITH KAMEHb 32 MaTePHAIBLHYIO
TOYKY; COIPOTUBIICHHE BO3/lyXa HE YUUTHIBATh. 0=2 M.

Haiitu vau h.

Bapuant 9. Teno nBuxercs u3 Touku A 1o ydactky AB (nnuHo# {) HaKIOHHOHM IJIOCKOCTH, COCTABIISIO-
et yroa a=30° ¢ ropuzonTroM. Ero HauanbHast ckopocTb va=1 m/c. KoahduuueHT TpeHus CKOIbKEHUS
paBen f=0,1. Uepes 1=1,5 c. Teno B Touke B co CKOPOCTHIO Vg MOKHUIa€T HAKIOHHYIO INIOCKOCTh U MaaeT
Ha FTOPU30HTAIBHYIO IJIOCKOCTh B TOUKY C CO CKOPOCTBIO Vc; IIPH 3TOM OHO HaxoauTcs B Bo3ayxe T c.



[pu perieHny 3a1a4u MPUHATH TEJIO 32 MATEPHATIBHYIO TOUKY M HE YUHTHIBATh COMMPOTUBIICHUE BO3IyXa.
Haititu vg u d.

Bapuant 10. Teno nBmxercs u3 Touku A mo y4dactky AB (miauHOo# (=6 M.) HAKJIIOHHOM IJIOCKOCTH, CO-
craisitoneit yron 0=30° ¢ ropuzontom. Ero HadamsHas ckopoctb va=0. Koaddurment TpeHus ckob-
xeHus paseH =0,2. Uepes t ¢ Teso B Touke B co CKOPOCTBIO Vg NOKUIAET HAKIOHHYIO IUIOCKOCTh U Ma-
JIaeT Ha TOPU3OHTAIBHYIO TUNIOCKOCTh B TOUKY C €O CKOPOCTBIO Vc; IIPH 3TOM OHO HAXOJUTCA B Bo3ayxe T
c.h=45m.

[Ipu pemennu 3a1auu NPUHSTH TEJO 32 MATEPHATBLHYIO TOYKY U HE YUUTHIBATh COMPOTHUBIICHUE BO3/1yXa.
Haiitn T 11 ve.

Bapuant 11. Umest B Touke A CKOPOCTb Va=7 M/C, TE€JIO JABUXKETCS MO TOPU3OHTAILHOMY y4acTKy AB
mmHON (=8 M. B TeueHue T ¢. Ko puimeHT TpeHus cKoIbKeHHs Tena mo miockoctu paBeH =0,2. Co
CKOPOCTBIO Vg TEJIO B TOUKE B MOKMIaeT miockocTh U nomnaaaer B Touky C co CKOPOCThIO V¢, HAXOSCh B
Boznyxe T c. [Ipu pemenun 3agauu NpUHSTH TEJNO 32 MaTEPUATBHYIO TOUKY; COPOTHUBIIEHUE BO3yXa HE
yuuThIBaTh. h =20 M.

Hatitu d u vc.

Bapuant 12. UMest B Touke A CKOPOCTb Va, TEJIO JBHXKETCS [0 TOPH3OHTAIBHOMY y4acTKy AB mmuHoi
=3 M. B Teuenue T ¢. Koadduiument TpeHuss cKoabxkeHus Teia mo miockoctu pasen f=0,3. Co ckopo-
CTBIO V=3 M/C TeJI0 B TOUke B mokugaeT miockocTs 1 nmonagaet B TOUKy C cO CKOPOCTBIO V¢, HAXOSCH B
Bo3ayxe T c. [Ipu pemeHnn 3aqaun MPUHATH TEJIO 32 MATEPUAITBHYIO TOUKY; COIPOTHUBIICHUE BO3yXa HE
YYUTBHIBaTE. h =5 M.

Havitu vau T.

4.1.3. JIaGopaTopHubie padoTsl. Tembl 16, 17 — 3 cemecTp

4.1.3.1. Ilopsaaok mpoBeaeHHUs.

B aynuropun, ocHamé€HHOW COOTBETCTBYIOIIMM OOOPYAOBAaHHEM, OOyYaromuecs MPOBOIAT y4deo-
HBIE SKCIIEPUMEHTHI U TPEHUPYIOTCS B MPUMEHEHUH MPAKTUKO-OPUEHTHUPOBAHHBIX TeXHOJOTUN. OneHu-
BAIOTCS 3HAHUE MaTepHaja U YMEHHE MPUMEHATh €r0 Ha MPAKTHKE, YMEHUS U HaBBIKH MO paboTe ¢ 000-
pPYJIOBaHHEM B COOTBETCTBYIONICH MTPEeAMETHOI 00J1acTH.

JlaGopaTopHbIe 3aHATHUS 3aBEPIIAIOT N3yUeHUE HanOoiee BAKHBIX TeM yU4eOHON MuCHUTUIUHBL. OHU
CIIy’KaT JJis 3aKpPEIUICHUs U3YYeHHOTO MaTepuana, pa3BUTUsl YMEHUN U HaBBIKOB MOJTOTOBKU JOKJIA/I0B,
COOOIIeHNH, TPUOOPETEHHUS OTBITA YCTHBIX MYOJUYHBIX BBICTYIUICHHUH, BEIEHUS JUCKYCCHH, apTyMEHTa-
IIUU U 3aIUTHI BBIIBUTAEMBIX MOJIOKEHH, a TakKe Il KOHTPOIIS MpernojaBaTesieM CTETEeHU MOJrOTOB-
JICHHOCTH CTYJCHTOB IO M3y4aeMou aucruruinHe. JlabopaTtopHble pabOThl MPOBEPSIOTCS MpEroiaBaTe-
JeM B KOHTakTHOM (opMe WM C MCIIOJB30BAaHHEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHIl
(1OT). B cnyuae mpumenenus B oopazoBarenbHoM mnporecce JJOT oOydaromniuecs: BBIMOIHAIOT J1abopa-
TopHbIe paboTel B Microsoft Teams.

4.1.3.2. Kpurepuu oueHUBAHUS

Banasl B uaTepsase 9-10:

— Ob6opyaoBaHHEe U METOJIBI CMOIB30BAHbI MPABUIIBHO.

— IIposiBNeHa MPEBOCXOTHAS TEOPETHYECKAS MTOATOTOBKA.

— HeoOxoaumble HaBBIKM M YMEHHSI IOJTHOCTHIO OCBOCHBI.

— Pesynbrat 1abopaTopHOM pabOTHI MTOJIHOCTHEO COOTBETCTBYET €€ IIEIISIM.
8 0a/10B:

— O0opyaoBaHKUE U METOJIBI MCIIOJIb30BAHBI B OCHOBHOM ITPABHIIBHO.

— IlposiBneHa xopoias TeOpeTHIecKas MOAr0TOBKA.

— HeoOXxoquMbIe HaBBIKK M YMEHHSI B OCHOBHOM OCBOCHBI.

— Pesynbrat 1abopaTopHOil paboThl B OCHOBHOM COOTBETCTBYET €€ IEIISIM.
Bayuibl B uHTEpBaJie 6-7:

— Ob6opyaoBaHHe U METOJIbI YACTUYHO MUCIOJIB30BaHbI MPABUIIHHO.

— IIposiBNeHa yAOBIETBOPUTEIbHAS TEOPETHIECKAs TOATOTOBKA.



— HeoOxoaumble HaBBIKM ¥ YMEHUS YaCTUYHO OCBOCHBI.

— Pe3ynprar nabopaTtopHoil pabOThl YACTUYHO COOTBETCTBYET €€ LICIISM.
Bannel B nuntepnaje 0-5:

— O0opy0BaHUE M METOBI UCIIOJIb30BaHbI HETIPABHIIBHO.

— IIposiBneHa HEyIOBIETBOPUTENIbHAS TEOPETUYECKAs! IOATOTOBKA.

— HeoOxoaumpble HABBIKM U YMEHUS HE OCBOCHBHI.

— Pe3ynbrar 1a6opaTtopHOi paboThl HE COOTBETCTBYET €€ LIETISAM.

4.1.3.3. Conep:xkaHue OLIEHOYHOT'0 CPeACTBA

3 cemectp. Temnl 16, 17

JlaGopaTtopnast padota Nel. "HcribiTanue MaTepralioB Ha pacTsikeHue".

M3yueHne MoBeleHUsT METalla MOJ JCHCTBUEM HArpy3KH IMPOBOJUTCS IYTEM HCIBITAHUS CTaH-
JapTHBIX 06pa31103 Ha CrIClHaJIbHbIX UCIIBITATCIIbHBIX MAallITMHAX. B PE3YyIbTaTC HUCIBITAaHUN ONpeCaACIIAOT-
Csl MEXaHMYECKUE XapaKTePUCTUKU MaTepHalia, KOTOPbIC TO3BOJISIOT OIEHUTh €ro MPOYHOCTh U TUIACTHY-
HOCTb.

JlabGopaTtopnast pabota No2. "HcrnibiTanue MmaTepralioB Ha cxaTue".

DKCTHepUMEHTAIbHOE ONpe/IeIeHNe MEXaHUYECKIX XapaKTEePUCTUK U UCCIeI0BaHUE 0COOEHHOCTEH
neOpMUPOBAHUS U pa3pyIICHHS Ha ckaTue. McipITaHus CTaHAapTHBIX 00pa3IOB MPOBOISATCS HA CICIU-
QJIBHBIX MalllMHAX.

Jlaboparopnas pabota Ne3. "Omnpenenenue moayns ynpyrocta u koddduiuenta Ilyaccona mate-
puanos".

[TosicusieTcss MeXaHMYECKH CMBICT MOJYJIs yHpyrocT u ko3dduuuenra [lyaccona, a Takxke MeTon
UX DKCIIEPUMEHTAIBHOTO ONPEICIICHHUS.

JlabGopaTtopHnast pabota Ne4. "HcnibiTanue maTepralioB Ha cpes'.
JlaeTcst onrcaHue OCHOBHBIX I'MIIOTE3, HA KOTOPBIX OCHOBAaH TEOPETUYECKUI pacueT OONTOBBIX CO-
enunenuit. [lpuBoasTcst pacueTHbie cxeMbl 1 (hopMyIbl. JlaeTcs cxema HCIBITaTeIbHOM MAIIWHBIL.

JlaGopaTtopnast pabota Ne5. "HcrnibiTanue MmaTepraioB Ha KpydeHue'".
HcnipiTaHue MpOBOJATCS HAa CTaHJAPTHBIX 00pa3lax pa3InyHbIX MaTEpPHUaIOB Ha CIEHUATbHBIX Ma-
mHax. OnpenensitoTes MpeAesibl IPOYHOCTH MPU KPYUCHUH.

JlaGopaTtopHnast padota Ne6. "Onpeenienne HaNpsHKEHUH U TPOTruOOB MIPU IITIOCKOM U3rnoe Oanku'.

OmnucaHa sKclepUMEeHTalbHasi YCTAaHOBKA Il ONpPEJeNIeHUs] HOPMAJIbHBIX HANpPsHKEeHUH M BEpTH-
KaJIbHBIX NepeMenieHuil (mporudos) 6anku. [lpyu n3mepeHnn HOpMalbHBIX HANPSKEHUH HCIOIb30BaHbI
JaTYUKHA OMMUYECKOTO CONPOTHUBIIECHHS, a MPOTUOOB — MHAMKATOPHI YacOBOIoO TUMa. B 3akmoueHue padbo-
ThI IPOBOJUTCS] CPABHEHUE TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX PE3YJIbTATOB.

JlabopaTtopHnast pabota Ne7. "M3yueHune miockoro u Kocoro uzruda oamku".

[TproOpeTeHne HABBIKOB, MO3BOJISIONINX Ha MPAKTHKE pa3inyaTh JBa TUMA U3rH0a - MIOCKUHA U KO-
coil. [IpuBosATCS OCHOBHBIE TEOpETHUECKHE MONOKEHHs. OnpeiesieHne nepeMenieHuil 3KCrepruMeHTalb-
HBIM ITyTE€M U CPABHEHHE UX C aHAJOTHYHBIMH TEOPETUYECKUMHU BEITMUNHAMH.

JlaGopatopHas padota Ne8. "OnpezeneHue nepeMelieHnil 1 HanpsHKeHui KpuBoro opyca'.
OKCrepuMEHTAIbHOE ONpeesieHue MepeMeleHu U HalpsHKeHU KpUBOro Opyca B CpaBHEHHH C
TEOPETUUECKMMH pacyeTaMu.

Jlaboparopnas padora Ne9. "OmnpenencHrue HOPpMATbHBIX HANIPSDKEHUN MPU BHELIGHTPEHHOM pacTsi-
JkeHUn".

JlaHbl TeopeTHUYecKue CBEACHUS MO JaHHOW Teme. OmHcaH MOPSIOK MpoBeaeHUs: paboThl. JKCre-
pYMEHTAJIbHBIE TAHHBIC CPABHUBAIOTCS C TEOPETUUCCKUMH.



JlaGopaTtopnast padota Nel0. "OmnpeneneHue KPpUTHIECKON CHIIBI IJIs1 IIEHTPATBHO-CKATOTO CTEPIK-
HA .
PaccmaTpuBaercs crep)kKeHb ¢ MIApHUPHO-3aKPEIJICHHBIMU KOHIIAMHU O] AEMCTBHEM MPOI0IbHON

cxuMarolen cuibl. PUKCUPYETCs Ta Harpy3Ka, pyu KOTOPOH IIPOUCXOAUT ITOTEPS] YCTOMYMBOCTH.

4.2. OneHo4HbIe CPeACTBA MPOMEKYTOYHOM aTTeCTAlluN

4.2.1. 3auyeT. YCTHBIH/MIMCHbMEHHBIN OTBET HAa BOMPOCHI U PEIICHHE 3a1a91

4.2.1.1. Ilopsinok npoBeneHus.

3auéT NpOBOAUTCS B YCTHOM U MUCbMEHHOH (opMme 1o Ouseram. CIHCOK TEOPETUYECKUX BOIIPOCOB
JUIst 3auéTta pasmernaercs B komanae MS Teams He mo3zgHee ByX HeZAeNb A0 AAThl MPOBEACHUS 3a4eTa.
O61mee konmaecTBO BOMpocoB — 89. 3a4éT COCTOUT U3 ABYX YacTEi: OTBETOB HA BOMPOCHI U PEIICHUS 3a-
naud. [IpoomKuTenbHOCTH cjaun 3a4eTa B MUCbMEHHOH (popme He Gosnee 1 yaca. [IpogomkuTensHOCTD
MOJTrOTOBKM K OTBETY Ha 3a4eTe, MPOBOJIUMOM B YCTHOH dopme He Oonee 20 MUHYT.

[Tpu moAroToBke K 3a4€Ty HEOOXOAMMO ONMUPATHCS Ha JICKIMH, a TaK)Ke Ha 3HAHWUSI U YMEHUs, 10-
Jy4YEeHHBIC Ha MPAKTHYECKUX 3aHATUSAX B TeUeHHe cemectpa. OOyuaromuiics moiydyaet OMWiIeT U BpeMs Ha
noaArotoBKy. Kakplil 3au€THBINA OMIIET COAEPKUT JIBa TEOPETHUECKUX Borpoca U 3angady. CTyaeHt, mo-
Ka3aBIIIMI BHICOKUN YPOBEHB BIIAJICHUS 3HAHUSIMH, YMEHUSIMH U HAaBBIKAMU 110 TIPEJIOKEHHOMY BOTIPOCY,
CUMTAETCSl YCIEIIHO OCBOMBIIMM Y4eOHbIM Kypc. B ciaydae Gonblioro koiuyectBa 3aTpyAHEHUH MpU
PacKpBITHH BOTIPOCA CTYAEHTY MpeaiaraeTcs MOBTOPHAs TIOJrOTOBKA U IEPe3adeT.

1. TloaroToBka k 3auéTy 3aKJIIOYAETCs B U3yYEHUU U TIHIATEIHHOU MPOPAOOTKE CTYIEHTOM yuel-
HOTO MaTepHajia JUCIHUILIMHBI ¢ YYETOM YYeOHHKOB, JEKIIMOHHBIX U JTA00OPATOPHBIX 3aHATHH, CTPYIIIH-
POBAHHOM B BHUJIE KOHTPOJBHBIX BOIIPOCOB.

2. Ha3auér cryneHT 00s3aH IPeIOCTaBUTD:

— TIONHBIM KOHCHEKT JIeKIMH (aXke B ClydasX pa3pelieHusi cBOOOTHOTO IMOCEIIeHUsI Y4eOHbIX
3aHATHI);

—  BBINOJHEHHOE MUChbMEHHOE JIOMAIIIHEe 3aJaHue;

—  BBINOJHEHHYIO KOHTPOJIBHYIO paboTy;

—  BBINOJHEHHBIE JIA0OpaTOpHBIE PAOOTHI.

3. Ha 3auére mo Ouneram cTyAeHT Aa€T OTBETHl Ha BOMPOCHI OWiieTa Mocie MpeABapUTEIbHOM
noaroToBku. CTyIEHTY MPEJOCTaBIISIETCS MPAaBO OTBEYATh HAa BOMPOCH OmiieTa 0€3 MOJITOTOBKH IO €T0
xenanuto. [lpernonaBarens UMeeT MpaBo 3aJaBaTh JOMOJHUTEIbHBIE BOIPOCHI, €CIIM CTYACHT HEIOCTa-
TOYHO TIOJTHO OCBETHJI TEMAaTHKY BOIPOCA, €CIH 3aTPyIHUTEIHHO OAHO3HAYHO OLIEHUTH OTBET, €CIIU CTY-
JICHT HE MOKET OTBETUTh Ha BOIPOC OMIIETA.

4. KadecTBeHHOM MOATOTOBKOMN K 3a4ETY SIBJISCTCS:

— TIOJIHOE 3HaHME BCEro yueOHOro marepuaia 1o JUCLUIUIMHE, BhIpa)Karolleecs: B CTPOroM COOT-
BETCTBUHU U3J1araeMoro CTyJ€HTOM MaTepuainy yueOHHUKa, JeKIHH U 1a00paTOpHBIX 3aHITUH;

— CBOOOJHOE ONEPUPOBAHHE MATEPHAJIOM, BBIPAKAIOMIEECS B BBIXOAE 3a MpPEIENbl TEMAaTUKU
KOHKPETHOT'O BOTIPOCa C IO ONITUMAIIBHO ITUPOKOTO OCBEHICHHS BOIPOca (CBOOOTHBIM ONIEPUPOBAHH-
€M MaTepHajoM He CUMTACTCS pacCykJeHHe Ha OOILIUe TEMbl, HE OTHOCSIIUECS K KOHKPETHO MOCTaBJIEH-
HOMY BOIIPOCY);

—  JIeMOHCTpalys 3HaHUH JIOTOJIHUTENILHOTO MaTepHaa,

—  uéTKue MpaBUJIbHBIE OTBETHI HA JIOTIOJIHUTENIbHBIE BOIPOCHI, 33aJaBacMble MPEoiaBaTesieM ¢
IENTBI0 BBISICHUTh 00BEM 3HAHUH CTY/ICHTA.

HeynoBneTBOpUTEIBbHOM MOATOTOBKOM, BCIEICTBUE KOTOPOH CTYIEHTY HE 3aUUTHIBACTCS MPOXOXK-
JICHHUE JUCITUTUTAHBI, SIBIISIETCS:

— HEJOCTaTOYHOE 3HaHMWE BCEro y4eOHOro MaTepuana Mo Kypcy, BBIpaXKaroIleecss B CIUIIKOM
00I11eM COOTBETCTBHMHU JINOO B OTCYTCTBUU COOTBETCTBUS M3JIaraéMoro CTYJEHTOM MaTepHaly ydeOHUuKa,
JeKIUHI 1 TabOpaTOPHBIX 3aHITHIA;

—  HE4yETKHE OTBETHl WJIM OTCYTCTBHE OTBETA Ha JIOMOJHHUTEIbHBIE BOIPOCHI, 3aJaBaeMble TPErno-
JlaBaTesieM C 11eJIbI0 BBIICHUTH 00BEM 3HaHUH CTYEHTA;

—  OTCYTCTBHE NOJTOTOBKH K 3a4€Ty MJIM OTKa3 CTyIEHTa OT CAA4YM 3a4éTa.

3a4ér mpoBepsieTcsl MperoaaBaTelieM B KOHTAKTHON ()opMe I C MCIIONBb30BaHUEM JAHCTAHIIHOH-
HBIX oOpa3oBarenbHbIX TexHojorui (JJOT). B coydyae npumenenus B o6pazoBatensHoM mpouecce JJOT
obyuarommuecs caaroT 3a4€t B Microsoft Teams.



4.2.1.2. Kputepuu OueHUBAHUS.

«3auTeHo» (0anibl B muHTEpBaJie 56-100) craBurcsi, ecyid 00y4ar0miAcs:

— OOHapyKWJI 3HAHUE OCHOBHOTO Y4eOHO-IIPOTPAaMMHOI0 MaTepuaia B 00beMe, HEOOXOAMMOM ISt
JMAIBHEUIEH y4eObl U TpeICcTosmel paboThl MO CIEeHATLHOCTH, CIIPABHUIICS C BBITIOJIHCHUEM 3aJlaHuH,
IIPEAYCMOTPEHHBIX TPOTPAMMON TUCHUILINHBI.

«He 3auTeno» (6a/u1bl B nHTEepBaJie 0-55) craBurcs, ecjn o0yuyarwuuiics:

— 0OHapyXuJ 3HAUYUTEIbHBIE POOEIBl B 3HAHUSIX OCHOBHOTO Y4eOHO-IIPOrpaMMHOI0 MaTepuala,
JOMYCTHJI MPUHIUIHUAIbHBIE OMIMOKA B BBIIOJHEHUH MPEIyCMOTPEHHBIX IPOrpaMMoON 3aJaHuil U He
CIOCOOCH MPOJIOJIKUTH OOYUCHHUE WU MPUCTYIUTh M0 OKOHYAHWN YHHBEPCUTETA K MPOECCUOHATBHOM
JESTEIbHOCTH 03 JTOTOHUTEIbHBIX 3aHATHIH 110 COOTBETCTBYIOUICH TUCIUIUIMHE.

4.2.1.3. OueHouHble cpeacTBa.

Bomnpocs! k 3auery:

KunemaTtuka

1. Ilpenmer u 3amaun kuHematuku. IlpocTpaHcTBO M BpeMs B Kiaccuuyeckoil MexaHuke. Cucrtema
OTCUETA.

2. BekTopHbIi croco0 3aiaHus BUXKEHUS TOUKH. YpaBHEHHE JBM)KEHUS, TPAEKTOPHUS, BEKTOPbI
CKOPOCTH M YCKOPEHUS TOYKH.

3. KoopnuHnaTHblil crioco® 3agaHust IBUKeHUs. TpaeKkTopus, ypaBHEHMs IBU)KEHUS, CKOPOCTb U
YCKOPEHHUE TOUYKH.

4. EctecTBeHHBIN crocob 3aianHus ABMKEeHUS TOUKU. CKOpOCTh, KacaTeJIbHOE U HOPMAJIbHOE YCKO-
pEeHUs TOUKH.

5. 3ajauu KUHEMaTuKu a0coatoTHO TBEpAOro Tena. IlocTtynarenbHoe 1BHXKeHHE TBEPAOIO Tea.

6. Teopema 0 TpaeKTOPHSX, CKOPOCTSAX M YCKOPEHUSIX IMOCTYNATEIbHO ABMKYIIETOCS TBEPAOTO TE-
na.

7. Bpaienue TBEpAOro Tejia BOKPYT HEMOJBUKHOW OCHU. YpaBHEHHE BPAIIATEIbHOIO JABHXKEHUS.
VYrI10Bas CKOPOCTH U YIJII0BOE YCKOPEHHE TBEPAOIO TEIA.

8. Bpamienue TBEPIOTro Tena BOKPYT HEMOJBHKHON OCH. BeKTOpHBIE (OPMYIBI Al CKOPOCTEH U
YCKOPEHUH TOYEK BPALLAIOIIETrOCs Tea.

9. Ilnockoe nBmxeHne TBEPAOTO Tena. CBeACHNE TUIOCKOTO JBM)KEHUS Tella K ABMKEHHIO TUTIOCKOH
(GUrypsl B €€ MI0CKOCTH.

10. Ilmockoe aBrkeHHE TBEPHOTO Tena. Pa3ioeHue ABWKEHHS IJIOCKOH (QHUTypsl Ha IMMOCTYyTa-
TEJIBHOE U BPALLATEIBHOE IBUKEHUS. Y paBHEHUS TNIOCKOTO IBUYKEHUS Tela.

11. Ompenenenune ckopocTeil TOUeK TBEPAOIO Teja MPHU IIOCKOM JBUKEHUHU. MTHOBEHHBIN LIEHTP
CKOpocTell MIocKoil Gurypsl.

12. Onpenenenne yCKOpEeHUH TOUYEK TBEPIOTO Tela MPH IIIOCKOM JIBUKCHUH.

13. KuHemaruka CI0KHOTO JBM)KEHUS TOUKH. Teopema o CIOKEHUH CKOPOCTEH TOUKH B CII0KHOM
JIBUKEHHH.

14. Teopema 0 ClIO’)K€HHH YCKOPEHUH B CIIOKHOM JBIKEHHH TOuku (Teopema Kopuonuca).

Craruka

15. TIpenmMer ctaTuku U €€ OCHOBHBIE 3aau. OCHOBHBIC OTIPEICTICHUS U TTOHSITHS CTATUKH.

16. AxcuoMa paBHOBecHs JBYX CHJ. AKCHOMa NMPUCOEAMHEHHUS U UCKIIOUEHUS ypaBHOBEIIMBAIO-
mxcsi cuil. AKcuoMa mnapajuiesiorpaMma. AKCMoMa paBeHCTBa JEHMCTBUS U TpoTuBoAercTBU. [IpuHumn
3aTBepaeBaHus. [IpuHIIMT 0CBOO0KTAEMOCTH OT CBSI3H.

17. Teopema o paBHOBeCHH TPEX HEMapaLIEITbHBIX CHJL.

18. Cucrema CXOIAIIMXCSA CHWI, NMPUBEACHHE K PaBHOJCHUCTBYIONICH. AHAIMTHYECKUH CIOCOO
ONPENEIICHUS PABHOAECUCTBYIOLIEH.

19. T'eoMeTpuueckre U aHATUTHICCKHUE YCIIOBUS PABHOBECHS CUCTEMBI CXOISIIUXCS CHIL.

20. MOMEHT CHUITbI OTHOCUTENILHO TOYKH (LIEHTPA).

21. MOMEHT CHITBI OTHOCHUTEIIBHO OCH.

22. CBs3b MEXJIYy MOMEHTAMH CHJIBl OTHOCUTEIHFHO OCH U OTHOCUTENIBHO TOYKH, JIeXkKAallel Ha OCH.



23. Ilapa cun u ee MOMEHT (ayireOpanyecKuii 1 BEKTOPHBIM MOMEHTHI Taphl). Teopema 00 SKBUBa-
JICHTHOCTH T1ap.

24. CnoxeHue map U yCIIOBUsI PABHOBECHS CHCTEM Tap.

25. TlapannenbHbli IEpeHOC CHIIBI (JIeMMa O MapajuleIbHOM IEPEHOCE CHIIbI). | 1aBHBIM BEKTOp U
IJIABHBIA MOMEHT CUCTEMBI CHIL.

26. TlpuBeneHue cUCTEMBI CUJI K IICHTPY (OCHOBHASI TEOpEMa CTATUKH).

27. YcioBHe CyLECTBOBAHHS PaBHOACHCTBYIOLIEH ISl CHCTEMBI CHIL.

28. YcioBus paBHOBECHS aOCOIIOTHO TBEPAOTO Teja MPH ACHCTBUHU Pa3IMYHBIX CUCTEM CHIL.

29. Tpu dopMbl yCI0BUIl paBHOBECUS INIOCKOH CUCTEMBI CHIIL.

30. Craruyecku ornpeenseMble U CTaTUUECKU HEONPEAEIMMbIE 3aJauu.

31. PaBHOBecue TBEPAOro Tea MPH HATMYMH TPEeHUs. TpeHue cKoibkeHus. TpeHne KayeHus.

32. LenTp TsKECTH TBEPIOTO Tesa. MeTo bl ONpeIesIeHUs LIEHTPOB TSXKECTH Tedl.

Jmnamuka

33. Ilpenmer u ocHOBHBIE 3a7auul AMHAMUKUA. OCHOBHBIEC MOHSATHS M 3aKOHBI KJIACCHYECKON MeXa-
Hukd. VHepumanpHas cuctema orc4éra. [IpMHIMI OTHOCUTEIBHOCTH KIIACCMYECKON MeXaHWKu. OCHOB-
HBIE [IPEJICTABIECHUSI O IPOCTPAHCTBE U BPEMEHHU.

34. Jludpdepennuanbible ypaBHEHHs ABM)KEHUSI MaTepUalIbHOW TOYKM B MHEPLMAIbHON cucTeMe
oTcYéTa MpH Pa3IMYHbIX crlocobax 3amanus ABwkeHus. Cuibl B tuHamuke. Teopema 00 M3MEHEHUH KO-
JIM4YECTBA ABM)KECHUS MAaTEPUAILHOU TOUKH.

35. Bropas ocHOBHas 3a/1a4a TUHAMUKH JUIS TOYKK U €€ PEIICHUE B YACTHBIX CITydasX 3aJaHus CH-
abl. [IpsMosinHENHOE NBM)KEHHE MAaTEPUAIILHOM TOYKM IOJ JEHCTBUEM CHIIBI, 3aBUCAILLEH OT BPEMEHH;
IPSMOJIMHEMHOE IBHKEHUE MAaTEPUATIbHON TOYKH IO JEUCTBUEM CHIIBI, 3aBUCALIEH OT IOJIOKEHHUS TOY-
KH; MPSAMOJMHENHOE ABM)KCHHE MATEpUAIbHONW TOYKU IOJ ACUCTBHEM CHIIBI, 3aBUCSAIIEH OT CKOPOCTH
TOYKH.

36. Teopema 00 M3MEHEHHH MOMEHTAa KOJIMYECTBA JBM)KEHUS MaTepualibHOW Touku. Ciyuail co-
XPaHEHUs MOMEHTAa KOJIMYECTBA JIBUKEHUSI MaTepUaIbHON TOUKH.

37. DnemeHTtapHas paboTa CuUibl; paboTa Ha KOHEYHOM IyTH. TeopemMa 00 U3MEHEHUU KUHETHYe-
CKOM SHEPIHH MATEpUAIbHON TOYKH.

38. IlorenuumanbHble cuibl. CUIOBOE MOJIE, YCIOBUS MOTEHIMAIBHOCTH CUIIOBOTO HOJIS. 3aKOH CO-
XpaHEHUsI MEXaHWYECKOM dHEpruM MarepuanbHOW Touku. MHTerpan suepruum. Ilonsrue o paccenBanuu
MIOJIHOM MEXaHUYECKON DHEPTUU.

39. IloTteHumanpHas SHEPTUsl CWIBl TsDKeCTH. [loTeHIManpHass SHEPTrHsl MOJS IEHTPATBHBIX CHIL
[ToreHnManbHas SHEPTUs BOCCTAHABINBAIOLIEH CHIIBI IPYKUHBI.

40. KonebaTenpHOE NBMKEHHE MaTepHUanbHON Touku. CBOOOTHBIE HE3aTyXaloMIMe KojieObaHus mMa-
TepUaNbHOM TOUKH. YpaBHEHHE U Tpaduk CBOOOTHBIX KoJeOaHUH. AMIUTUTY/A, YacToTa U (a3a xonebda-
HU.

41. 3aryxarouiye KojeOaHUS MaTepUaAbHOW TOYKH. 3aBUCHMMOCTb KOOPIMHATHI MaTepHaIbHON
TOYKHM OT BPEMEHH IpPH 3aTyXaloluX KoyiebaHUsAX (Ciaydyail Majoro COnpoTHBIIEHUS, Ciydaidl OOJIBIIOTO
COIIPOTHUBIIEHUS ). ATIEpUOUUECKOE IBHKEHUE TOUKH.

42. BoeiHyX/IeHHBIE KOJeOaHMsI MaTepHaIbHON TOUKH. BBIHYK/IEHHBIE KOIeOaHHs TIPU OTCYTCTBHU
comnpotuBienus. Koaxgppuunent tunaMuaHoOCTH. SIBJIeHne OneHM.

43. BoeiHyX/IeHHBIE KOJeOaHMsI MaTepHaIbHON TOUYKH. BBIHYK/IEHHBIE KOJIEOaHHs TIPU OTCYTCTBHU
COIIPOTHBIIEHUS U NP P = . SIBlIeHUE pe30HaHca.

44. KonebaTtenpbHoe ABM)KEHHE MaTepHaIbHON TOUYKH. BBIHYXIEeHHbIE KoyieOaHUS MPH HaIUYUU
BS3KOT'O compoTuBieHus. OmnpeneneHne oOIIero pemeHuss HeoJHOPOAHOTO Au(QepeHIINaIbHOTO ypaB-
HEHUS BBIHY)KJIEHHBIX KoJeOaHUi.

45. AMIuMTyna, yactoTa U (pasa BHIHYKJIEHHBIX KOJIEOaHUH.

46. JlmuHaMHKa HECBOOOHOW MaTepralibHOM TOUKU. CBsi3u. [IpHHINITT 0OCBOOOKIAEMOCTH OT CBSI3H.
Teopema 00 U3MEHEHNH KMHETHUECKOW YHEPTUH /115l HECBOOOIHOTO JBMKEHHS.

47. IuddepenunanbHble ypaBHEHUS IBUKEHUS MaTepHaIbHOM TOYKH I10 3a/JaHHOM HEMoIBUKHOM
KPUBOM.

48. Matemarnvecknii MasiTHUK. BeiBox popmMyrtel meprioga KojaeOaHH MaTeMaTHIeCKOro MasiTHH-
Ka.



49. OcHOBHOE ypaBHEHHE NMHAMUKH OTHOCUTENILHOTO IBMXKEHHMs; nepeHocHas u Kopuomncona
cuiiel uHepuuu. OTHOCUTENIbHOE paBHOBecHe. TeopemMa 00 M3MEHEHHH KMHETUYECKOM SHEPTHH B OTHOCH-
TEJIbHOM JIBUKECHUU.

50. Mexanuueckasi cucreMa; KiIacCU(pHUKAIMs CW, ACUCTBYIOIMX Ha cuctemy. CBoicTBa BHYT-
peHHux cwil. Macca CUCTEMBI, HEHTp Macc. MOMEHT MHEPLIUU Tea.

51. Muddepenunanbuple ypaBHEHUS ABIKEHHSI CUCTEMbl MaTepHajbHBIX TOUEK. Teopema o IBH-
JKEHUHU LIEHTPa MacC CUCTEMBIL.

52. Teopema 00 M3MEHEHUHU KOJIMYECTBA IABIKEHUS MEXaHHMUECKOW cucTeMbl. MHTerpan xommde-
CTBa JBUKECHUS MEXaHUYECKON CUCTEMBI.

53. MoOMeHT KoJMuYecTBa IBUKCHHUS MEXaHMYECKOH CHUCTeMbl (KMHETHYECKHI MOMEHT) OTHOCH-
TEJILHO HETMOABIKHOTO IIEHTPAa U OTHOCHTEIBHO HEMOJBMXKHOM ocu. Teopema 00 M3MEHEHUN KUHETHUYE-
CKOro MOMeHTa. MlHTerpas KHHETUYECKOr0 MOMEHTA.

54. Kunernueckasi SJHEprusi MEXaHMYECKOM CHUCTEMBbI U CrOCcoObI €€ BbluucieHus. Kuneruueckas
SHEPrHs TBEPAOIO Teja B PA3IMYHBIX CIydasX JBUKEHUS. MOMEHT UHEPIUHU TBEPIOIO Tea.

55. Teopema 00 M3MECHEHMHM KHHETUYECKOW JSHEPTrUU MEXaHUYECKOW cucTeMbl. Pabora (3memeH-
TapHas paboTa cuiibl, IOJHAs pabdoTa CHIIbI, CyMMa 3JE€MEHTApHBIX paldOT CHJI, CyMMa IOJIHBIX paboT
cuit). YcloBus, IpU KOTOPBIX COOMIOAAETCS 3aKOH COXPAHEHUS MOJHONW MEXaHUYECKOM 3HEPTUU CUCTEMBI
CO CBSI3SIMM.

[TpuknanHas MexaHuka

56. PactsxeHue-cyxaTue NpsSMOJIMHENHBIX CTEPKHEH.

57. HanpsikeHMsl B IONEPEYHBIX CEUEHUAX CTEPIKHAX IPU PACTIKEHUU -CIKATUU

58. HanpsikeHust B C€UEHUSIX, HAKJIOHEHHBIX K IONEPEUHOMY CEUEHUIO NP PACTSKEHUHN-CKATUU

59. IIpoponbHbIe U nonepedHble AeGopMaluy NpH pacTKEHUNU-COKATUH.

60. 3akoH ['yka npu pacTsKeHUN-C)KATUH.

61. Monyns ynpyroctu. Koadduuuent Ilyaccona.

62. OnpeneneHue OCEBbIX NEPEMELICHUM MTPU pPaCTHKEHUU-CKATHH.

63. OnpezneneHue yaJIMHEHUS CTEPAKHS IPU PACTHKECHUM -CKATUH.

64. PacTsbkeHue-cxaTHe C Y4ETOM COOCTBEHHOIO Beca.

65. Ilon6op cedenuil ¢ yuerom coOCTBEHHOI'O Beca IIPU PACTSHKEHUU-CIKATHH.

66. McnbiTanust MaTepuajioB Ha pacTsDKEHUE.

67. OCHOBHbIE MEXaHNYECKHUE XapaKTEPUCTUKU MaTepHaa.

68. PacuéT Ha MpOYHOCTH MPU PACTSKEHUU-CKATUH.

69. OnpeneneHne 10MyCKaeMbIX HAIIPSKEHUH.

70. CraTnuecku Heomnpeaeaumble cucTeMbl. CTENeHb CTaTUYECKONW HEONPEAETUMOCTH.

71. Tlpumep pelieHUs CTaTUYECKU HEOINpPeNeNUMOM CcHUCTeMbl, palboTaroleil Ha pacTsKeHue-
cKatue.

72. Hanpsik€HHOE COCTOSTHUE B TOUKE.

73. JlepopMupoBaHHOE COCTOSIHUE B TOUKE.

74. I'naBHbIE 1eopMaIMH.

75. DkcTpeManbHble KacaTelabHble HanpskeHus. [loHsaTue o 4yrcTom ciBure.

76. Kpyuyenue. Hanpspxkenus u neopmarum.

77. N3ru0. Ilnockuit u3rud. Yuctsiit u3ruod. [lpumeps! uncroro usruoda.

78. OcHOBHBIE 3Tallbl IIpoLecca NPOoeKTUpoBaHus. [IoHITHE O TEXHUYECKONW CUCTEME U €€ DIIEMEH-
Tax.

79. MamuHHBIN arperat u ero cocraBHble yacTH. Knaccudukanus mamuH. MexaHusM U ero sie-
MEHTBHI.

80. Knaccugukarus KHHeMaTHYECKUX Tap.

81. MeTtop! nccienoBaHns MEXaHU3MOB. [IOHATHE O CTPYKTYpHOM aHAJIN3€ U CUHTE3E.

82. CtpykTypHas kinaccudukanus MexaHu3MoB 1o Accypy. CTpyKTYpHBIH aHaTU3 MeXaHU3Ma.

83. IlogBuxHOCTH U cBsI3U B MexaHu3Me. [loHsTHe 00 N30BITOYHBIX CBA3SIX U MECTHBIX MOABHXKHO-
CTSX.

84. KunemaTuueckoe HMCCIeI0BaHUE TUIOBBIX MEXAHM3MOB: PBIYaKHBIX, 3yOUaThIX, KYJauKOBbIX,
MaHUIYJISTOPOB.



85. CraTnyecknii 1 KHHETOCTAaTUYECKUW CUJIOBOM PACUET TUIIOBBIX MEXAHU3MOB.
86. I'pacdhoananuTHYECKUil METO/ IIJIAHOB CHJI.

87. MexaHn4eCKHEe XapaKTEPUCTUKN MalIUH.

88. MexaHu3MBbI C BBICITUMU KHHEMATHYECKUMHU MTapaMU U UX KIIaCCUPUKAIIUSL.
89. 3ybuarbie nepeayu U uX KiIacCHu(pUKaIms.
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