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I.He.]'ll/l H 3a/1a41 OCBOCHHUA NTUCHHUILINHBI

Llesu 1 3a1a4M OCBOCHUS TUCLUTUINHBIL:

Kypc obmieli pu3uku sSBISETCS OCHO8HbIM B OOIIEH CUCTEME COBPEMEHHOW MOATOTOBKHU
¢buzukoB — npodeccuonanos. OH u3naraeTcs Ha MIIAJIINX Kypcax U €ro IJIaBHOM 3ajaueil sBIsSeTCs
co3nanue (pyHIaMeHTaNbHON 0a3bl 3HAHMI, HA OCHOBE KOTOPOW B JAIbHEWUIIEM MOXXHO Pa3BHBATh
Oosee yriyOJieHHOE M JIETAIM3UPOBAHHOE HM3yYEHHE BCEX paslielioB (PHU3MKM B paMKax LHUKIIA
KYpPCOB I10 TEOPETUYECKON (PU3UKE U CIICIIHATU3UPOBAHHBIX KYPCOB.

I'nasnvie mpebosanusn, npenbsBIieMble K Kypcy oOmeid ¢usuku: 1) HeoOXoammo
chopMHpOBaTh y CTYACHTOB E€AMHYIO, CTPOWHYIO, JOIMYECKH HEMPOTHBOPEUMBYIO (U3UYECKYIO
KapTUHY peaJlbHOro MUpa; 2) B paMKax €JIMHOrO MOAXO0/a KJIACCUYECKOU (IOKBAHTOBOW) (QHU3UKU
HEO0OXOJUMO pacCMOTPETh BCE OCHOBHBIE SIBICHMUSI M IIPOLIECCHI, IPOUCXOJSALIME B IPUPOE,
YCTaHOBUTH CBSI3b MEX]ly HUMU, BHIBECTH OCHOBHbBIC 3aKOHBI B BHJIE€ MaTeMaTHUYECKUX YpPaBHEHHIA.
[To Mepe HEOOXOIUMOCTH B Kypce BBOJSATCS HEKOTOPBIE 3JIEMEHTHI PEISITUBU3MA, CTATUCTHYECKH-
BEPOATHOCTHBIX METOJOB, KBAaHTOBBIX MPEICTABICHUN, KOTOpbIE 3aT€M KOHKPETU3HPYIOTCS U
YTOUHSIOTCS. B Kypcax TeopeTHueckod (u3uku; 3) HEOOXOOMMO HAYYHUTh CTYIACHTOB OCHOBaM
MOCTAaHOBKHU U TPOBEJCHHS (PU3UYECKOTO SKCIEPHUMEHTa C MOCIEAYIOUIMM aHalU30M M OLEHKOMN
MIOJIyYEHHBIX PE3YyJIbTaTOB.

OcHoBHOH (QopMOIi U3TOKEHHUS MaTepuala Kypca saBisitorcs aekuyuu (85%-95% marepuana
nporpammbl  Kypca). OctanbHbie 5%-15% BBIIENSAIOTCS 11 CaMOCTOSITEIIBHOTO U3y4YEHUS
CTYJECHTaMH C COOOIIIEHUEM UM JIMTEPATYPHBIX HCTOYHUKOB M METOJAMYECKHUX Pa3pabdOTOK.

3akperieHue JIEKUMOHHOIO MaTepuajla MPOMCXOAUT Ha HPAKMUYECKUX 3AHAMUAX, HA
KOTOPBIX PACCMATPUBAIOTCA Pa3IMYHbIE METOJIbI PELICHUS 3a/lad U HauOoJjee TUIHYHBIEC 3a7a4H 110
Kypcy. CTyIeHTBl OJy4aloT TakXKe JIOMalllHuE 3aJaHusl B BUJIE Psijia 3a/1ad U3 COOTBETCTBYIOLINX
3aJJaYHUKOB.

Heorpemnemoii gacThio Kypca obmeit ¢pusuku spnsiercs Oouquil huzuyeckuit npaKmuKkym.
Ero rnaBubie 3amaun: 1) HAy4yuTh NMPUMEHATH TEOPETUUYECKUI MaTepHal K aHalIW3y KOHKPETHBIX
bu3nYeCKuX CHUTyalui, HKCIEPUMEHTaJIbHO M3YyYUTh OCHOBHBIE 3aKOHOMEPHOCTH, OLIEHUTh
MOPSKNA U3y4aeMbIX BEJIMUYUH, ONPEAEIUTh TOYHOCTD U IOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTATOB;
2) O3HAKOMUTh C COBPEMEHHOM W3MEpUTEIbHOW ammaparypod, C OCHOBHBIMU TpPUHIUIAMU
aBTOMAaTH3allMM M KOMIIbIOTEPHU3AIMU MpolieccoB cOopa U 00paboTKu MH(OpPMAIMH, C OCHOBHBIMU
AJIEMEHTaMU TEXHUKH 0€30MacHOCTH MPHU MPOBEACHUN SKCIIEPUMEHTAIbHBIX UCCIEA0BAHUM.

2. Mecto nucuumiunsl B ctpykrype OITOII BITO

Hucnurnnuna otHocuTes K 6510ky b1.65.14.01 npodeccnoHanbHOTO MUKIIA 110 HAMPABICHUIO
03.03.02 ®dusuka. Monyns «OO0mas puznkay.

W3ydeHre naHHOM QUCHMILIMHBI 0a3upyeTcs Ha 3HAHUAX, IPUOOPETEHHBIX B Kypce PU3UKU
U MaTeMaTHUKU CpelHell MIKOJbl, KypcaX MaTeMaTHYecKOoro aHajiu3a, BBICHIEH anredpel U
AQHAJIMTUYECKON T€OMETPHH.

3. TpeboBaHus K pe3yJibTATAM OCBOEHHSI COEPKAHUNA TUCHUIIAHBI
[Iporiecc M3ydeHUs NUCLMILIMHBI HANpaBiIeH Ha (OPMHPOBAHUE IJIEMEHTOB CIEAYyIOIIEH
komnereHIMu B coorBeTcTBUM ¢ PI'OC 3++ BO u OIIOII BO no maHHOMYy HampaBiIeHHUIO
MOATOTOBKHU (CIEIUATBLHOCTH):
OIIK-2.1 CocraBnsieT OTY4ETHl IO HAYYHO-MCCIEAOBATEIbCKOM NEATEIbHOCTH, BKIIIOUAs
aHaIM3 1 00pabOTKY 3KCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.
OIIK-2.2 CrocobeH mpeAcTaBiIsATh pe3yabTaThl HCCIEAOBATENLCKON JIESTENTbHOCTH Ha
Hay4YHBIX KOH(PEPEHLUAX, BO BPEMsI IPOMEKYTOUHBIX U UTOTOBBIX aTTECTALIUH.



[IKC-3.1 Cnocoben mnpenonaBarh (U3WKY B CpEIHEH IIKOJE M CHEHUANbHBIX Y4eOHBIX
3aBEICHUSAX HAa  OCHOBE MOJYYEHHOTO  (pyHIAMEHTaJbHOTO OOpa3oBaHUS W HAYYHOTO
MHUPOBO33PEHUSI.

B pe3yabTare 0CBOCHUS TUCHUILIMHBI 00YyYAIOUIUICS TOJIKEH:

3HaTh: OCHOBHEIC (1)I/I3I/I‘leCKI/IC BCJIIMYHHBI, CUCTEMY CIAWHUIL CI/I, OCHOBHBIC CHCTCMbI
KOOpAUHAT, (1)I/I3I/I‘ICCKI/IG SABJICHUA W IIPOLICCCHI, MPOUCXOAAIUEC B NPUPOAC, CBA3bL MCKIY HUMU,
OCHOBHBIC 3aKOHBI MCEXaHHUKH B BUAC MATCMATHYCCKUX ypaBHeHHﬁ.

YMeTb: NPUMEHSATh TEOPETHUECKHM MaTepuan K aHalu3y KOHKPETHBIX (PU3NYECKUX
CUTYallui, UCIOIb30BaTh Pa3IMUHbIe METOJIbI PEIICHUs TUIHYHBIX A Kypca «MexaHukay 3aaad,
AHAJIM3UPOBATL IIOJYUYCHHBIC PC3YJIbTAThI W I10JB30BATHCA OCHOBHOH M ,Z[OHOJIHHTﬁJIBHOfI
JIMTEPATYpPOU MO KypCy.

Baaners: mnpuemMamMyu IIOCTAaHOBKM U TPOBEACHUS (U3MYECKOTO SKCIEPUMEHTa C
HOCEAYIOIUM AHAJIU30M U OLCHKOW TIOJyYE€HHBIX pPE3Yy/lbTaTOB; HaBbIKAMU paboOTBl ¢
COBPEMEHHOM W3MEPUTEIBHOM aNmaparypod; OCHOBHBIMH NPUHIMIIAMU aBTOMATH3alUUd H
KOMITBIOTEPH3AIMK TPOIecCOB cOopa W 00paboTku WH(GOpPMAIMK; OCHOBHBIMH 3JIEMEHTaMHU
TEeXHUKU O€30IMaCHOCTU IPU MPOBEIEHUHM SKCHEPUMEHTAJIbHBIX HCCIIEAOBAHUM; MaTeMaTHYECKUM
anmnapaToM U HaBbIKAMHU MPAKTUYECKOTO MPUMEHEHUS pa3esioB MaTEMaTHKU.

IIpnoOpecTH ONBIT: CaMOCTOATENbHONH pabOTBI € OCHOBHOW ¥ JIOMOJHHUTEIHHON
JUTEPATypOid MO Kypcy; 00padOTKH, aHaIH3a U OLIEHKH MOJTYYSHHBIX B IKCIIEPUMEHTE Pe3yJIbTaToOB;
CaMOCTOATENILHON pabOoThI C ICKIIMOHHBIM MaTepUalioM M PELIEHUEeM JOMAITHUX 33JaHui.

4. Coep:kanue U CTPYKTYpPa IMCUMILIMHBI (MO1YJIs1)

Taénuya 1. Codepotcanue oucyuniunsl (Mooyis), nepeuerHb OYEeHOYHbIX CPEOCHE U
KOHMPOUPYEeMbIX KOMNEmeHyuil

Kon ®opma
KOHTpPOJI | TEeKyIIer

No UpyemMon 0
HaumenoBan
paszen | - pasjiena Conepsxanue pasnuena KOMIIETE | KOHTPOJI
a 150005051 o
(nnu ee
YaCTH )
1 2 3 4 5

[Ipenmer u 3amaun ¢usuku, mecro ¢puszuxu | OIIK-2
B ecTecTBO3HaHUU. [IpeaMer u 3agaun MEXaHUKHU.
Kunemarnka n nunamuka. Marepusi U JBH>KEHUE.
[IpoctpancTtBo u Bpemsi. MeToabl (PU3NYIECKOTO
HCCIICTOBAaHUS. dusnyeckue BEJIMYUHEI.
OcCHOBHbIE M NPOU3BOJAHBIE €ANHUIBI, CucTema 113, CP,
enuHUI] pU3nIecKuX BeaudruH. CUCTEMBI OTCYUETA. K, T
[TpeoOpaszoBanue koopauHat. BekTopsl. Pagmyc —
BekTOp. Enunuunblii  BekTop. CkamsgpHOoe U
BEKTOPHOE MIPOU3BEIEHNUE. Bripaxenue
BEKTOPHBIX OIepanuii B KOOpPAMHATHOU (opme.
ITpeoOpazoBaHre AEKaApPTOBBIX KOOPAMHAT.

1 Beenenue

Kunematnka Onucanue nBmxeHus MarepuanbHoi Touku | OITK-2 P3, 13,
MaTepuaibH | B BEKTOPHOH W KOOpPAMHATHOM  Qopmax. JIP, T,K




oil Touku. | Ilepemerienne, CKOpoCTh, yCKOpeHHe. JIBUKEeHHE
[0  KpUBOJIMHEHHOM  Tpaekropuu. IlosHoe,
HOPMQJIBHOE W TAHTCHLHAIBHOE  YCKOPEHMS.
JIBmxkeHue Tena, OpPOMIEHHOTO TOPU3OHTAIBHO H
noJg  yIJIOM K  TOpPHU3OHTY. [BuxeHune
MaTepUaibHOW TOYKHM IO OKPY)KHOCTH. YTJIOBas
CKOpOCTb. YTJIOBOE YCKOpeHHUE. PaBHOIIEpeMEHHOE
IPSIMOJIMHENHOE M BpallaTeJIbHOE TBUKEHMUS.
[Tonsatue abGcomoTHO TBepaoro Tema. | OIIK-2
Crenenu cBOOOIbI TBEPAOIO Tea. YTIbl Difnepa.
Kuemarnka [locTynarenpHO€, TIUIOCKOE M BpPALIATEIbHOE
TBEPJOTO ’ . P3, 113
Tena JIBW)KEHUsS. BekTop  yrioBoMl  CKOpOCTH U
3JIEMEHTApHOI0 YIJIOBOIO nepemMenieHus. Teopema
Ditnepa.
I'eomeTpuueckue u ¢busnueckue | OIIK-2
npeoOpazoBaHus  KoopAauHar.  VHepuuanbHbIe
[IpeoOpa3zoB | cucTeMbl OTYETa M MPHUHIMI OTHOCHUTEIBbHOCTH.
aHus [IpeoOpazoBanus lanunes. NuBapuaHThl
lanunes. npeoOpa3oBaHUIA. NHBapyuaHTHOCT  JUJIMHBL P3, 113,
[ToctosiHCTB | AOCOIOTHBII XapaKkTep MTOHSATHSA CP
0 CKOPOCTH | OTHOBPEMEHHOCTH. HBapMaHTHOCTh HWHTEpBaIA
CBeTa. BpemeHu. CiioxkeHue ckopocteil. MIHBapraHTHOCTD
YCKOPEHHSI. [TocTynaruBHbIA XapaxkTep
YTBEPKACHHSI O IOCTOSIHCTBE CKOPOCTH CBETA.
[Ipunuun otHocutenbHocTH M mnocrtynar | OIIK-2
MOCTOSIHCTBA CKOpPOCTH cBeTa. IIpeoOpazoBanms
JlopeHnua. CoBpeMeHHbIE B3IJISA]IbI Ha
IIPOCTPAHCTBO U BPEMSI.
CrnenctBust  mpeobOpasoBanuii  JlopeHua.
[Tpeobpazos
IS OTHOCUTEIHHOCTD OJHOBPEMEHHOCTH u P3, ]13,
Jopenma. IPUYMHHOCTb.  VIHBapMaHTHOCTb  MHTEpBAJIA. P, CP
CokpamieHue  JUIMHBI  JBIDKYIIETOCsl  Teja.
3ameIeHne xoJza JBIKYIIUXCSA 4acoB.
Cob6cTBeHHOE  BpeMmsl. @®opMmysbl  CIOKEHUs
ckopocrei. MHrepmperanus — ombiTa ®duso.
ITpeobpazoBanne yCKOpeHUsl.
Tunamika Ilonsatus Maccel, ummynbca U cuisl B | OIIK-2
Mmexannke Hrrorona. LILIII 3axkonsr HproTona. P3, 13,
MarepuaibH
O TOUKIL Macca kak wMepa HHEPTHOCTH. YpaBHEHUE T
JIBWKeHus. PensituBucrckas Mmacca. CHITBI TPEHUS.
Cucrema marepuanbHbix ToueK. Moment | OIIK-2
MMITYJIbCA MaTe€pUaIbHOM TOYKH. MOMEHT CHIIBIL.
Junanmuka YpaBHEHHE MOMEHTOB Il MaTepUATIbHOM TOYKHU.
Umnynsc  cuCTEMBI  MaTe€pHalbHBIX  TOYEK.
CHUCTEMBI P3, 13,
MoMEHT uMMyJabCa CHCTEMBbl MaTepHATIbHBIX
MaTepualibH PK, T, K
TOYEK. VYpaBHeHue JIBUKEHUS CHUCTEMBI
bIX TOHCK. MaTepualbHBIX TOYeK. LleHTp Macc. YpaBHeHue
MOMEHTOB JJIi CHCTEMbl MaTepUalbHBIX TOYEK.
Teopema 0 IBUJKEHUU IIEHTpa Macc.
3AKOHEL Maremaruueckoe conepxanue | OITK-2 P3, J13,
MEXaHUYECKUX 3aKOHOB COXpaHEHHUS. T, K, KP
COXpaHEHHS.
W3onmupoBanHas (3aMKHyTas)) CHCTEMa. 3aKOH —1




COXpAaHEHHsI M U3MEHEHUs HUMIIyjlbca IS
M30JIUPOBAHHOM CHUCTEMBl U €ro NpUMEHEHHE.
3aKOH COXpaHEHUsI M HW3MEHEHUs MOMEHTa
UMIyNbca. 3aKOH coXpaHeHus sHepruu. Padora B
noTeHuManbHoM mosie. Kunernueckass sHeprus.
[loTrenuumanpupile  cuapl W UX  padora.
[ToTeHumanbHast SHEPTUS U €€ HOPMHUPOBKA.
Coynapenne  Ten.  OmnpeneneHue  MOHSATHUS
CTOJIKHOBEHUs. 3aKOHBbl COXPAHEHUSI UMITYJIbCA U
MOMEHTa  HMMIYyJbCa  TPU  CTOJIKHOBEHHUSX.
AOCONIOTHO yNpYruii W HEYNPYTHd  yJapsl.
OHeprusi  B3aUMOJCUCTBUS.  PelsTUBUCTCKUI
uMmiynbC. llomHasgs sHepruss W SHEpPrus MOKOS.
CoOOTHOIIIEHHE MEXJIYy Maccoll © dJHEpruei.
Kunernueckass »Heprus B  pEIATUBUCTCKOM
ciaydae. COOTHOUIICHUSI MEXIY PEIATUBUCTCKUM
HMMITYJIbCOM u MOJIHOMN JHEprueu u
PEISTUBUCTCKUM HUMITYJIBCOM U KHHETHYECKOU
SHEPIrUeH.

Hewuneprman
bHBIC
CHCTEMBI
OoTCYeTA.

OnpeneneHre HEWHEPLUATIbHBIX CHCTEM
oTcyera. Bpewms u IPOCTPAHCTBO B
HEUHEpLHUaIbHBIX cUCTeMax oTcuera. Cuisl
uHepuuK. HeuHepruanpHble CUCTEMBI OTCUeTa,
JBIKYLIUECS NPSIMOJIMHENHO M IOCTYNATEJbHO.
HeBecomocth. I'paBUTanMoHHass W HMHEpTHas
Mmacca. [IpuHIUN 3KBUBaIEHTHOCTH.

HeunepryanbHble Bpalaroluecs: CUCTEMbI
orcueta. KopuomucoBo  yckopenue.  Cuisl
WHEPLMH BO BPAILAIOLIECICS CHCTEME KOOpJAUHAT.
HeunepuuanbHas cuctemMa KOOpJAWHAT, CBA3aHHAS
C MOBEPXHOCTBIO 3eMiH. MasTHuK Pyko. 3aKOHBI
COXpaHEHMs] B  HEMHEPLHUAIbHBIX  CHCTEMax
OTCYETA.

OIIK-2

P3, 13,
CP,K

10

JlmHamuka
TBEPAOTO
Tena.

Cucrema ypaBHEHUW ABUKEHHUS TBEPIOTO
TeJa W €€ 3aMKHYTOCTb. [€H30p WHEpIuH,
IJaBHBIE OCHM TEH30pa WHEpUHMH. [ JaBHbIE
MOMEHTBI HMHEPIUH U HUX (U3HUYECKUN CMBICIH.
Teopema ['toiireHca. BeluucieHne MoOMeEHTa
WHEPUUHU PA3IMYHBIX TEJI OTHOCHUTEIBHO OCH
BpamieHus. KuHeTnueckas »dHEpPrus TBEPAOTO
tena.  KuHernueckass  dHeprusi  BpalleHUS.
OCHOBHOM 3aKOH JIMHAMUKH TBEpPJOro Tela.
Oco0OeHHOCTH JWHAMHKH TUIOCKOTO JBUKCHHSL.
Masatauk Makcsemna. 'mpockonsl. [Ipeneccust u
HyTalusi THUPOCKONAa. [ MPOCKONMMYECKUE CHIIBI.
CpaBHUTENBbHAS XapaKTEePUCTHKA
MOCTYNATEeNbHOTO  JBWXKEHUS  MaTepuaIbHOMU
TOYKM W BpaIIaTeIbHOTO JBIKCHHUSI TBEPIOTO
Tena.

OIIK-2

P3, /13,
CP,K, T

11

Jnnamuka
TEJ C
MIEPEMEHHOMN

PeaktuBHOE
ypaBHEHUE
Merepckoro.

JIBH>KEHUE.
JIBUOKEHUS
dopmyna

Hepensatusucrckoe
paker. dopmyna
[{noskoBCKOrO.

OIIK-2

P3, 113,
CP




Maccou

PensituBrcTckue pakeTbl. @OTOHHBIE PAKETHI.

12

JIBrxeHue B
noje
TATOTCHUS.

3akoH TAroreHus Helorona. HampspkeHHOCTH U
MOTEHIMAT IPABUTALMOHHOTO TOJISL.
['paBuTanMOHHAs SHEPTUs MIAPOOOPA3HOTO Tena.
I'paButanimonneiii  paguyc. OCHOBHBIE 3aKOHBI
JBIDKCHUSI TUTAaHET W KoMeT. 3akoHbl Kermuiepa.
ITocTostnnas Kennepa. /[Bu»keHHe MCKYCCTBEHHBIX
cnytHukoB 3emun. [lepBasi, BTOpas uU TpeThs
KOCMHUYecKHe ckopocTu. Biusnue dopmbl 3emin
U atMoc(epHOro TOPMOXKEHUS HA TPACKTOPHH
HCKYCCTBEHHBIX CIYTHHKOB.

OIIK-2

P3, 13,

13

OCHOBBI
MEXAHUKHU

nedhopmupye
MBIX TEJ.

[lonarue crmomHo#M cpexabl. [edopmanus
CIUIOIIHBIX cpel. OnHOpoIHAs M HEOIHOPOIHAs
nepopmanuu.  Ymopyras W IUIaCTHYecKas
nepopmanuu. OIHOOCHOE PACTSHKEHUE U CHKaTHeE.
[Mpocroit  cmur.  M3rub6 w  KpydyeHHe.
KonnyectBeHHast xapakTepucTuka aedopmanuii,
3akoH ['yka, wmonmyns IOnra. Koaddunment
[Tyaccona.  3aBucumocth  aedopmamuu  OT
HampspKeHus, npenen ynpyroctd. IIpodyHocTs.
XpyHKOCTb. TeH30psl  HampsDKEHUS U
negopmanuu. DHEprust ynpyrux aedopmariuii.
KpyTuiibHble KoJie0aHUsl, UX MEPHOA.

OIIK-2

P3, 113,
PK, T,
KP-1I

14

Koneobarens
HOE
JIBUKEHUE

l'apmonuueckne  komebaHuss W UX
NpelICcTaBiIeHHe B KOMIUIGKCHOW  Qopme.
VYpaBHEeHHME  TapMOHHUYECKOTO  OCHUILIATOpA.
MatemaTtuyeckuif, NPYXKUHHBIA U (HU3HUECKU
MasiTHUKUA. DHEPrusi TapMOHUYECKUX KOJIEOaHMI.
OO0miee ycnoBHe TapMOHUYHOCTH KOJIEOaHMIA.
CrnoxxeHue rapMoOHHUYECKUX KojeOaHui. durypsl
Jluccaxy. buenus. CoOcTBeHHblE KoOJeOaHUS.
3aryxaromue Kosie0aHusl. YpaBHeHHe
3aTyxamomux Konebanuid. Yacrora 3aTyXaromux
Kosie0aHui.

BreinyxkxaeHnble KoneOaHus. AMIUTUTYIHO-
YacTOTHAs XapaKTepUCTHKA. Pe3onanc.
JlobpoTtHOCTh. Da30yacTOTHAs XapaKTEPUCTHKA.
[lepuoanueckas, HO HE TapMOHMYECKas CHIIA.
Henepuomgnueckas  cuna.  [lapamerpuueckoe
BO30YXKICHHE KOJIeOaHMIA. ABTOKOJIEOQHUS.
[ToHsATHE O HEMMHEWHBIX KOJIeOaHUIX.

Konebanue cucrem ¢ IByMS CTENEHSIMH
cBoboapl. HopmanbHble KonebaHus (MOIBI) H
HOpPMaJIbHbIE YaCTOTHI.

OIIK-2

P3, JI3,
JIP, CP,
K, T

15

Mexanuka
JKUAKOCTEN U
razosB.

CBolicTBa XKMIKOCTEH M Ta30B. 3aKOHBI
ruapo- U ajdpocraTuku. CTallMOHApHOE TEYeHUe
JKUJKOCTEH. TpyOxu TOKa, ypaBHEHHUE
Hepa3pbeIBHOCTH. [lonHas sHeprus moroka. 3aKoH
bepnymmu. JluHamudeckoe naBiieHHe. TedeHue
KHUJIKOCTHU 10 TpyOam. Bs3KocTh KuaKocTu. 3aKoH
Heroroma mima  xuakoctu.  JlamuHapHoe U
TypOynenTHoe TeueHue. Ywucno PeiiHonbica.

OIIK-2

P3, 113,
JIP, CP,




3akoH Ilyazeiina. 3akon Crokca. [lagenue mapuka
B BSI3KOM Cpefe.

OOtekaHue Ten JKHUIKOCTBIO U Ta3oM.
[Torpanuunbiii  cnoil.  OTpbIB  MOTOKAa U
oOpa3oBanue Buxpeil. JIoboBoe conmpoTUBICHHE U
nogbeMHass  cuna.  @opmyna  JKyKOBCKOro.

Hupkymsiusi. Dddekt Marnyca.
PacnpocTpaneHne wummynbca CKaTuss B Tase.
CkopocTb  HUMIIYJNbCOB.  YJapHble  BOJIHBIL
OOtekanue Ten, ABIKYIIUXCSA CO CBEPX3BYKOBOM
CKOPOCTBIO.

[IpononpHbie W  momnepeuHble  BodHbL. | OIIK-2
Jnuna, aMIUIUTYIa, ¢aza, CKOPOCTh
pacrpoCTpaHEHHsI BOJHBL. YPAaBHEHUE IJIOCKOW U
chepuueckoii  BONH.  YpaBHEHHE  BOJIHBI,
pacrnpoCTpaHIOLIEHCs B MPOU3BOJIBHOM

HarpaBieHUU. BonHBI Ha CTpyHEe, B CTEpXKHE,
razax u KuAkocTax. CBSI3b CKOPOCTH BOJHBI C
napameTpamMu cpefsl. BoaHOBoe  ypaBHeHUeE.
Pacnpenenenune cmemenuit u aeopmanuii B
Oerymeit BonHe. Teuenue »sHepruu. Bekrop

BoHEbl B
. | IIOTHOCTM TOTOKAa »Heprur. BekTop VYmosa.
CIUIOLIHOM . P3, 113,
16 cpesie 1 OTtpaxkenue 3BykoBOW BonHBI. MHTepdepeHms u T CP.K
b b 9
mudpakima BoiaH. Crosume BoHBL. JIOKaipHOE
SJIEMEHTEI bp KP - 1II
JIBIDKCHHE OHEPTMM B  CTOSYMX  BOJIHAX,
AKYCTHUKH. .
B3aUMOTNIPEBPAILICHUS KUHETHYECKOHN u

MOTEHIMATBHON YHEPTH.

[Ipupona 3Byka. Beicota 3Byka. 3ByKoBO€
JlaBJICHHE. DHeprus 3BYKOBOU BOJIHBI. CKOpPOCTbH
3BYKa U €€ U3MepeHne. AKyCTHUECKOE U y/IeIbHOE
aKyCTMUYECKOE CONPOTUBIIECHU. MICTOUHMKY 3ByKa.
Bonubl OonpmioN aMIUIMTYABI W MOHSTHE O
HEJIMHEWHON aKycTHUKe. YJbTpa3ByK. 3BYKOBBIE
Koje0aHusi B 3aMKHYThIX oObemax. Pe3oHaTopsl.
S¢dext Homnepa.

B rpade 4 npuBoasTcs miaHupyeMble GOpPMBbI TEKYIIETO KOHTPOJIS: 3alUTa JJabopaTOpHOU
pabotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoil padotsl (KP), nomaiinero 3aganus
(13), nanucanue pedepara (P), komnokBuym (K), pyoexnsiit koutpons (PK), tectupoanue (T),
camocrostensHas pabora (CP), pemenue 3anau (P3), kontponbnas padora (KP-I; KP-1I; KP-III)
T.J.

Crpykrypa mucuMnjanHbl (Moayas) «MexaHuka»
Tabauya 2.00mas TpyI0EMKOCTh TUCITUTLIMHBI COCTABIIACT 6 3a4eTHBIX eanHuIl (216 yacoB)

Bun pabotsr TpynoemMKocCTs, 4acoB
1-b1i1 ceMecTp Bcero
O01mas Tpy10eMKOCTh 216 216
KonTakTHas padora: 162 162
Jexyuu (J1) 90 90
Ilpakxmuuecxue 3auamus (113) 72 72




Bun pabotsl TpynoeMKOCTh, 4aCOB
1-b1i1 cemecTp Bcero

CamocrosiTesibHas padoTa, B TOM YHCJIe KOHTAKTHAA
pabora: (mpopaboTKa ¥ MOBTOPEHUE JIEKLIMOHHOTO
MaTepuaia U MaTepuaia ydeOHMKOB U y4eOHBIX TOCOOHIA, 27 27
MOJITOTOBKA K MPAKTUYCCKUM 3aHATHIM, KOJUIOKBHYMaM,
pyOeKHOMY KOHTPOJIIO U T.JI.)
Konrponsnas padora (KP)
CaMOCTOSITEIbHOE U3YYCHHUE PaA3JICIIOB 27 27
Pedepar
IToaroToBKa U NPOXOXKACHUE POMEKYTOUHOU 27 27
Buj nToroBoro KoHTposis JK3aMeH 9K3aMeH

Tabnuya 3. Jlekyuonnwle 3ausmus

Ne
n/n

Tempbl JeKIUu

Beenenue.

[Ipenmer u 3amaum (u3MKK, MecTo (QU3MKU B ecTecTBO3HaHUU. llpenmer u 3amayu
MexaHuku. KnHematuka um auHamuika. Marepuss u aBukeHue. IIpocTpaHCTBO U Bpewmsl.
MeTtoasl ¢pusnyeckoro uccneaopanus. Ousznueckre BenuduHbl. OCHOBHBIE U MMPOU3BOIHBIC
enuanibl, Cuctema enuHun pusudeckux BenwunH. Cucrembl orcuera. [IpeoOpa3oBanme
koopauHat. Bektopel. Paguyc — BekTop. EnmuHuunblil BekTop. CKalsipHOE M BEKTOPHOE
npou3BeficHne. BpIpa)keHHE  BEKTOPHBIX  ONEpalMii B KOOPAMHATHOW  Qopme.
IIpeobpa3oBaHue JeKapTOBBIX KOOPMHAT.

Kunemaruka MaTepuaJbHON TOYKH.

Ornucanue ABMKEHUS MaTepUaIbHON TOYKH B BEKTOPHON M KOOPAMHATHOW (popMax.
[Tepemenienue, CKOpOCTb, YyCKOpeHHE. J[IBH)KEHHME 10 KpPUBOJHMHEHHOW TpPACKTOPHUU.
[TonHoOe, HOpManbHOE W TAHTEHIMAIBHOE YCKOpeHHs. JIBI)KeHHe Tena, OpoIeHHOTO
FOPU30HTAILHO M MOJ YIVIOM K TOpPHU30HTY. JIBH)KEHME MaTepuaibHOM TOYKH [0
OKPY>KHOCTH. YTJIOBasi CKOPOCTb. YTIIOBOE yCKOpEeHUE. PaBHONIEpEMEHHOE NPSIMOIIMHENHOE
Y BPAILIATEJIbHOE JIBUKCHHSI.

KunemaTuka TBepaoro reJa.

[Tonsitue abcomtoTHO TBepaoro Ttena. CrenmeHW CBOOOIBI TBEPAOTO Tea. YTIIBI
DOiinepa. IloctymarenpHoe, MJIOCKOE W BpallaTeIbHOE JBIKEHUSA. BekTop yrioBoi
CKOPOCTH H DJIEMEHTAPHOT'O YIII0BOTO NiepeMenieHus. Teopema Diinepa.

IIpeoOpazoBanus I'anniiesi. [I0CTOSAHCTBO CKOPOCTH CBeTA.

['eomeTrpuueckue u ¢usznyeckue MnpeoOpa3oBaHus KOOpAMHAT. VHepruaibHbIe
CHCTEMBbl OTYETa W NMPHUHIMII OTHOCUTENbHOCTH. IIpeobpazoBanus ['amunes. VHBapuaHThI
npeoOpazoBanuii.  MHBapuaHTHOCTH  JIWHBI.  AOCOJIOTHBIM  XapakTep  IMOHATHUS
OJTHOBPEMEHHOCTH. M HBapHaHTHOCTb UHTepBaja BpeMeHU. CIIOXKEHHE CKOPOCTEM.
NuBapuanTHOCTE ycKOpeHMs. [locTymaTwBHBIN XapakTep YTBEPKICHUS O IOCTOSHCTBE
CKOPOCTH CBETA.

IIpeodpa3oBanus Jlopenna.

[IpyHIMIT  OTHOCUTENBHOCTH M  TOCTYJNAT TIOCTOSHCTBA CKOPOCTH  CBETA.
IIpeoOpaszoBanus Jlopenma. CoBpeMeHHbIE B3TJIs/1bI HA TPOCTPAHCTBO U BPEMSI.

CnenctBust mipeobpaszoBanuii Jlopenma. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH |
IIPUYMHHOCTh. VHBapuaHTHOCTh HMHTepBaia. CoOKpalleHHe [UIMHBI ABMXKYIIETrocs Tena.
3ameyieHre xoja JBIXKymuxcs yacoB. CoOctBeHHoe Bpems. Dopmynbl clioKeHus
ckopocreil. Untepnperanus onbita ®uzo. [IpeobpaszoBaHue ycKopeHus.

JAuHaMHKa MaTepHATbHOM TOYKH .
ITonsTus Maccsl, nmnysibca U cuibl B Mexannke Hororona. LILIII 3akonsl HeroToHA.
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Macca kak Mepa WHEpPTHOCTH. YpaBHEHHE IBWKEeHUA. PenstuBucrckas macca. Cuiisl
TpEHU.

JIMHAMHKA CHCTEMbI MATEPHAJIBHBIX TOYCK.

Cucrema MaTepHagbHBIX TOYEK. MOMEHT UMITyJIbCA MaTEpUAIbHON TOUKH. MOMEHT
CWJIBL. Y paBHEHUE MOMEHTOB JJI1 MaTEPUAIILHON TOUKHU. IMITynbC cHCTEMBI MaT€pHaJIbHBIX
TO4YeK. MOMEHT UMITyJIbCA CUCTEMBI MATEPUAIbHBIX TOYECK. Y PABHEHUE JBUKEHUS CUCTEMBbI
MaTepHaabHBIX TOYeK. LleHTp macc. YpaBHEHHE MOMEHTOB AJII CUCTEMBI MaTEPUAIbHBIX
Touek. Teopema 0 IBHIKEHUHU LIEHTPa Macc.

3aKOHbI COXPAHEHMS.

Maremarnueckoe coZiepKaHue MEXaHUYECKUX 3aKOHOB COXPaHEHH.
W3onupoBaHHas (3aMKHyTas) cUCTeMa. 3aKOH COXpPaHEHUs U M3MEHEHHs UMITyJbca IJis
M30JIMPOBAaHHON CHCTEMBI U €r0 NMPUMEHEHHUE. 3aKOH COXPAaHEHHUS U MU3MEHEHMs MOMEHTa
uMIynbca. 3aKOH cOXpaHeHus sHepruu. Pabora B moreHuuansHoM mnoise. Kunerndeckas
sHeprus. [loTeHnmanbablie cuibl U UX padota. [loTeHnnanbHas SHEpPIUs U €€ HOPMHUPOBKA.
CoynapeHue Tel. OnpeneneHuss IOHATHS ~ CTOJKHOBEHHMSA. 3aKOHBI  COXPaHEHUs
MMITYJIbca 1 MOMEHTA MMITYJIbCA TPH CTOJKHOBEHUAX. AOCONIOTHO YIIPYTHil U HEYNPYTuit
yIapsl. DOHeprus B3aumoaencTeus. Penstusucrckuii uminyisc. [lonHas sHeprus u 3Heprus
nokosi. CooTHolIeHHe MeXAy Maccod M 3Heprueil. Kunermueckass »sHeprust B
peNATUBUCTCKOM ciydae. COOTHOLIEHUS MEXKIY PEISTUBUCTCKUM HMITYJIbCOM U IIOJIHOM
SHEPTHEN U PENSITUBUCTCKUM UMITYJIECOM U KMHETHYECKOM YHEPrUeH.

HennepuuajbHbie CHCTEMbI 0TCYETA.

OnpeneneHnue HEMHEPLUUANbHBIX CUCTEM OTcueTa. Bpemss M mpoCTpaHCTBO B
HEMHEPLHAIbHBIX cucTeMax orcyera. Cuisl nHepuuu. HenHepuyaneHbele CHCTEMBI OTCUETA,
JBIKYIIMECS MPSMOJIMHENHO M ImocTynarensbHo. HeecomocTs. I'paBuTaniMoHHas u
nMHEepTHas Macca. [IpuHIun 3KBUBaJICHTHOCTH.

Hewnnepumanenbeie Bpamaronmecs CUCTEMbl OoTcdeTa. KopuoamcoBO yCKOpEHHE.
Cunel uHEpUMH BO BpallAIOLICIC cucTtemMe KoopauHar. HewHepnuanbHas cucrema
KOOpJMHAT, CBA3aHHAsl ¢ MOBEPXHOCThIO 3emid. MasTHuk Dyko. 3aKOHBI COXpaHEHMsS B
HEHMHEPLUAIbHBIX CUCTEMAaxX OTCUETa.

10.

JAuHamuka TBepaoro reja.

CucremMa ypaBHEHUH IBUKEHUS TBEPOTO TEJIa U €€ 3aMKHYTOCTb. TeH30p nHepLuy,
IJIaBHBIE OCH TEH30pa MHEpLUMH. ['JTaBHbIE MOMEHTHI MHEPLUM U UX (PU3NYECKUN CMBICIH.
Teopema I'roiirenca. Belyncinenrne MOMEHTAa MHEPLUU Pa3JIMYHBIX TEJ OTHOCUTEIBHO OCH
BpauieHus. Kunerndeckass sHeprus TBepAoro tena. KuHeTrnueckas >HeEprus BpaILCHUS.
OCHOBHOM 3aKOH JIMHAMHKH TBEpAOTO Tenaa. OCOOEHHOCTH TMHAMUKHU [IOCKOTO JIBH)KEHUSI.
Masarauk Makcsemna. I'mpockonsl. [Ipeneccuss u Hyranust rupockona. I'mpockonudeckue
cwiibl. CpaBHUTENbHAS XapaKTEPUCTUKA MTOCTYNATEIBbHOTO ABM)KEHNS MAaTEPUAIIBHON TOUKU
Y BpalaTeJIbHOTO JIBMKEHHSI TBEPJIOTO TEa.

11.

JAMHaMHKa TeJl ¢ IepeMeHHOH MacCoil.
PeakTuBHOE nBMkeHME. HepensTuBUCTCKOE ypaBHEHUE IBUXKEHUS pakeT. Popmyna
Memepckoro. @opmyia [lnonkosckoro. PensituBucrckue paketsl. DOTOHHBIE PAKETHI.

12.

JBMKeHME B 110JI€ TATOTCHUS.

3akoH TaroreHuss Hprorona. HanpsbkeHHOCTh M NOTEHLMAN TI'PAaBUTALMOHHOTO
nonig. ['paBUTanimoHHass »SHeprus MIApooOpa3sHOro Tena. ['paBUTALIMOHHBIA paauyc.
OcHOBHBIE 3aKOHBI JBIMKEHMS IUIaHET U KomeT. 3akoHbl Kemnepa. Ilocrosnnas Kemepa.
JIBMKeHNE MCKYCCTBEHHBIX CIYTHHKOB 3emiu. llepBas, BTOpas M TpeTbsi KOCMHUYECKHE
ckopoctd. BnmsuHue ¢dopmbel 3emim W aTMOC(hEpPHOTO TOPMOXKEHHST HA TPAEKTOPUHU
VCKYCCTBEHHBIX CITYTHUKOB.

13.

OcHoBbI MexaHUKH JeGOopMHUPYEMBbIX TeJl.

[Tonsitne cromHo cpenbl. Jledpopmarnusa crmomusix cpen. OmHOpomHass
HEOJHOpoAHas Jedopmanuu. Ymopyras U Iuactuyeckas naedopmanuu. OmHOOCHOE
pactsbkenne W coxkarue. [lpocroit cnur. M3ru6 u  kpydenue. KonmyectBeHHas
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xapakTepuctuka aedopmaruii, 3akoH ['yka, momynp lOura. Kosddunuent Ilyaccona.
3aBUCUMOCTh JeOpMaLUU OT HAIPSDKEHHS, Mpenen ynpyroct. [IpodHocTs. XpymKoCTb.
Tenszopel HampspkeHUs W aedopmanuu. DHeprus ynpyrux —aedopmarnuii. KpyruinbHbie
KoJieOaHusl, UX MEepUo.

14.

KoaedaTeanHoe nBUKeHMeE.

['apmonnueckue KkojeOaHHE W HX TMPEICTaBICHHE B KOMIUIEKCHON Qopme.
YpaBHEHHE TAPMOHUYECKOTO OCHIIIIATOpA. MaTeMaTH4eCKui, MPYy>KUHHBIA U (PU3NUECKUA
MasTHUKH. ODHEPIrus TapMOHHUYECKHX Kosiebanuid. OOmiee yCIoBHE TapMOHHYHOCTH
koneOanui. CliokeHHWe TapMOHHWYECKMX KoyieOaHuid. Puryper Jluccaxy. buenus.
CoOcTBeHHbIe KoneOaHus. 3aTyxamomue KojaeOaHus. Y paBHEHHE 3aTyXalomuX KoIeOaHui.
YacToTa 3aTyxaromux KojxeOaHu.

Brinyxnennsie KonebaHusi. AMIUITUTYIHO-YacTOTHAs XapakTepucThka. PesoHaHc.
Jo6poTHocTh. PDazouacToTHasi XapakTepuctuka. llepuonnyeckas, HO HE TapMOHHYECKAs
cwia. Hemepmomuueckass  cuma.  [lapamerpuueckoe — BO30YXKICHHE  KOJICOAHMIA.
ABTtokonebanus. [TonsTue 0 HeNMMHEHHBIX KOJIEOaHUSX.

Konebanue cucreM ¢ qByMs creneHsMu cBo6oabl. HopManbHble Konebanus (MOJIbI)
Y HOPMAJIbHBIE YACTOTHI.

15.

MexaHuKa KMIKOCTEH U ra3os.

CpolicTBa XMIKOCTEH M Tra3oB. 3aKOHBI TMApPO- U adpocTaTHku. CTanuoHapHOE
TeyeHue xuakocred. TpyOku Toka, ypaBHeHUE Hepa3pbIlBHOCTU. [losHas 3Heprust moroka.
3akoH bepnymmu. J[uHamuueckoe aasieHue. TedeHue XUAKOCTH Mo Tpybam. BszkocTh
xuakoctu. 3akoH HeroToHa 1uist skujkoctu. JlamuHapHoe u TypOyneHTHoe TeueHue. Yucio
Peitnonpaca. 3akon [lyazeitnsa. 3akon Crokca. [lanenue mapuka B BSI3KOi cpene.

OOTtexkanue Ten XUAKOCTbIO M ra3oM. [lorpanuunsiii cimoif. OTphIB NMOTOKA M
obOpazoBanue Buxpeil. JloboBoe compoTuBieHne u mnoabeMHas cuia.  Dopmyna
Kykosckoro. Hupkymsnus. Dddext Marnyca. Pacpoctpanenue uMiryibca ckaTus B rase.
CKopocTb UMMYNbCOB. Y AapHble BOJIHBL. OOTEKaHUe Tell, IBUKYIIUXCS CO CBEPX3BYKOBOI
CKOPOCTBIO.

16.

BoJiHBI B CIVIOLIHOM Cpejie M 3J1eMEeHThI AKYCTHKH.

[IpononeHble ¥ momepeyHble BOJHBL [lnuHa, amniuTyna, ¢asza, CKOpOCTh
pacrpocTpaHeHHsI BOJIHBL. YpaBHEHHE IJIIOCKOM M cepuyeckoil BOJH. Y paBHEHUE BOJIHBI,
pacnpoCTpaHsIOLIEHCcs B MPOU3BOJILHOM HampaBieHUH. BoiaHBI Ha cTpyHEe, B CTEp)KHE,
rasax 1 >kMIKoCTsaX. CBsI3b CKOPOCTH BOJIHBI € ITapaMeTpaMu cpelibl. BomHoBoe ypaBHEeHME.
Pacnipenenenne cmeuienuit u nedopmanuii B 6erymeit BoiHe. Teuenue sHepruu. Bekrop
IUDIOTHOCTH TOTOKa JHepruu. Bekrop VYmosa. OrtpaxeHue 3BYKOBOW  BOJIHBI.
WNurtepdepentius u audpaxius BoiaH. Ctosiune BONHBL JIOKalbHOE ABUKEHUE DHEPTUU B
CTOSAYMX BOJHAX, B3aHMOIPEBPAILECHNS KHHETUYECKON U MOTEHIIMAJIbHONW YHEPTHil.

[Ipupona 3Byka. BricoTa 3Byka. 3ByKOBOE JaBieHWE. DHEPTUs 3BYKOBOW BOJIHBI.
CkopocTh 3Byka U €€ H3MepeHHe. AKYCTHMYECKOE M YAEIbHOE aKyCTHYECKOe
COITPOTUBJICHHA. Uctounukn 3BYyKa. Bomnael  0onbIioi AMIUIMTYABl W TIIOHATHE O
HEJIMHEHHON aKycTuke. YIbTpa3ByK. 3BYKOBBIE Kole0aHMS B 3aMKHYTBIX OObeMmax.
Pezonatopsr. Db dext Homnepa.

Tabnuya 4. Ilpakmuueckue sauamus (ceMuHapcKue 3aHamusi)

No

3aHATHUS | pasjena

Ne Tema

1

2 3

1,2,3 KunemaTnka nocTynarenbHOTrO JBHKEHUS

2,3 KunemaTtnka KpMBOJIMHEMHOTO IBUXKEHUS
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Ne Ne
Tema
3aHATHS | paszaena
3 3,6,9 JlnHamMuKa nIpsSIMOJIMHEMHOTO U KPUBOJMHEHHOTO IBMYKEHUM
4 ] PaGora, MoITHOCTE, YHEPrHsl. 3aKOHBI COXPAHECHUS KOJIMYECTBA IBHKECHUS
Y DHEPruu
KonTponsnas padora — [
5 4.5.8 OCHOBBI cCIENUMAILHON TEOPUU OTHOCUTEIIBHOCTH
6 12 JIBMyKeHHUE B IOJI€ TATOTCHUS
7 10,11 Junamuka abCoONMIOTHO TBEPAOTO Tea
8 13 Mexanuka n1eopMupyeMbIX Tell
Konrponsnas padora — I1
9 14 KonebarensHoe nBuxenne
10 15 MexaHuKa )KUIKOCTEN U Ta30B
11 16 Boanel B crutoniHoi cpene
12 16 OnemeHThl akycTuku. Dddekt Homnepa
KonTponbnas padora — 11
Tabauya 6. CamocmosmenvHoe usyienue pazoenos OUCYUnIuUHbl (Mooyis)
Ne .
Tembl 17151 caMoCTOSITeIbHON PaGoThI
pasjgena
45 Pa3BuTHe B3rsamoB Ha ckopocTh cBera. OmpeneneHne ckopocTu csera Pemepom.
’ Abepparus cBera.
5 OmnbiTel Maiikenscona-Mopnu u ®@uzo. bammctuueckas runore3a. OO0bscHEHUE
abepparnuu cBeta u onbiTa Or30 HA OCHOBE NMpeoOpa3zoBanuii JlopeHiia.
10 Mastauk Makcsesia.
6,8 Cuibl TpeHUs.
10 JIBukeHMe TBEpPAOrO TeEJa, 3aKpeIUIEHHOIO B TOYKE. YpaBHEHHE Oiliepa.
CBobonHbie ocu. Hyranus.
10 I'upockorsl. I'mpockonuueckuit MasITHHK. HecBo6oaHbIit TUPOCKOIL.
I 'upockonuyeckue CUIIbL.
12 JIBrmxeHue nia"er u komeT. OTKIIOHEHHE JTydel cBeTa B noJe TsroreHus: ConHua.
MexIIaHeTHbIe TiepenieThl. PensTUBUCTCKHE U (POTOHHBIE pPaKeThl. JIBHIKEHHE
12 NC3: BnusHue BpamieHus 3eMiIu BOKpYr cBoeil ocu u Bokpyr ConHua, (Gopmbl
3emiu 1 atMocdepHoro TopmokeHusi. [Ipobiema nByx Ten. [IpuauBsl.
14 Bomyxnennsle koneOanus. Ilepuoguueckas, HO He TrapMOHHMYecKas CHIIA.
Henepuoaunueckas cuna.
14 [Tapamerpuueckoe Bo30OyxkaeHue KoyiebaHuil. ABrokoneOanus. Ilonstue o
HEJIMHEWHBIX KOJeOaHUsX.
14 Konebanus cucrem ¢ aAByms creneHsiMu cBo0oibl. HopmanbHbie kKonebanus (MOIbI)
Y HOPMAJIbHBIE YaCTOTHI.
15 PacnipocTpanenne konebaHuii qaBiaeHUs W IUIOTHOCTH B cpene. Pacmpoctpanenue
UMITYJIbCOB CKaTusl B raze. YaapHble BouHbl. OOTekaHWe Tel, ABIKYLIMXCS CO
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CBEPX3BYKOBOU CKOPOCTHIO.

HeunepunaneHbple cucTeMbl OTCHETa, CBsi3aHHblE ¢ 3emieil. MasTHuk @yko.
3aKOHBI COXPAaHEHUs] B HEMHEPLUAJIBHBIX CUCTEMAX OTCUETA.

Boxabl OONBIION aMIUIATYIBI W TOHSATHE O HEIMHEWHON aKyCTHKE. 3BYKOBBIC

16
KoJIeOaHUs B 3aMKHYTBIX 00beMax. Pe3oHaTopshl.

S. OueHo4YHbIe MaTepuaJbl 1JIs1 TEKYIIero U py0e:KHOro KOHTPOJIA
yYCIIeBAEMOCTH M IPOMEKYTOYHOM aTTecTaluu

OreHka ycreBaeMOCTH CTYACHTOB IO JUCHUIUIMHE OCYIIECTBISIETCS B Mpolecce 00ydeHus B
X0JIe TEKYILETO U MPOMEKYTOYHOIO KOHTPOJIS.

Texymuil KOHTPOJIb — 3TO HENPEPBIBHO OCYILECTBIISIEMOE «OTCIEKUBAHNUE» YPOBHS YCBOCHUS
3HaHUM W (OPMUPOBAHMM YMEHMH M HABBIKOB B TEUEHHE BCErO BPEMEHM IPOXOXKACHUS
JUCUUIIIUHBL. TeKylnii KOHTPOJIb 3HAaHUH, YMEHUM U HaBBIKOB CTYJEHTOB OCYILECTBIIAECTCS B XOJI€
ayJIUTOPHBIX 3aHATUH.

Ilonnas oueHkKa IO AMCUMIUIMHE OIpPEACNIeTCs IO pe3yibTaTaM OTBETa CTYAEHTAa Ha
sk3aMeHe. KoHTpounb Tekylel ycneBaemMocTu npoBoautcs no aercryromeid B KbI'Y pelTuHrosoit
CUCTEME B COOTBETCTBUU C YTBEPKJICHHBIMU MOJIOXKEHUSMU U HOPMATUBHBIMU aKTaMHU.

IIpomexyTouHBIE aTTeCTalluy MPOBOAATCSA TPU pa3a B CEMECTpe MO KaJeHJApHbIM Ipadukam
MHCTUTYyTa. B 3aBUCHMOCTM OT ycHeHmIHOCTM OOyuY€HHUs CTYAEHTY KaKIbli pa3 Ha3HA4yaroTCs
KOJINYECTBO OaJJIOB, MaKCUMaJIbHbIE 3HAUEHUS KOTOPBIX cieayromue: | pedTHHr—23; 2 pedTHHr—
23; 3 peiituar—24.

IIpu noxcuere 6anyoOB yYUTHIBAIOTCS MOCEIIAEMOCTh 3aHATHH, pe3ynbTaThl BbinonHeHuss KP u
CP. DOk3ameH nOpoBOAMTCS B COOTBETCTBUU C OaUIbHO-PEUTHHIOBOM CHUCTEMOW OLIEHKU
ycneBaemoctu ctyfeHTos KbI'Y.

Pacnipenenenne  KOHTPOJIBHBIX ~ MEPONPHUATHNA 10  PEHTUHIOBOM  CHCTEME  OLICHKHU
yCIIeBa€MOCTH 00y4€eHUs PUBEIEHBI B Ta0IHLIE.

JInst mpoBeAeHUS TEKYLIEr0 KOHTPOJIA M IMPOMEKYTOYHOM aTTECTALMM 110 UTOraM OCBOCHUS
JUCLMIUIMHBL, a Takke Ui KOHTPOJI CaMOCTOSITE€IbHOM paboThl CTyneHTa HpoBOAATCA 3
KOHTpOJIbHBIE paOoThI (110 15 BapHaHTOB B KaXA0M), 2 KOJJIOKBUYMa (COOTBETCTBEHHO 38 OUIIETOB
no 5 BompocoB M 35 OunetoB mo 3 Bompoca B Kaxaom). CocraBieHbl W ucnonb3ytorces 300
TECTOBBIX 3aJaHUM ISl aBTOMaTu4eckoi cucrtembl TectupoBanus (ACT) mo BceM TemaMm Kypca
«MexaHukay.

[lepeueHp BapHaHTOB KOHTPOJIbHBIX pabOT M OWJIETOB MO KOJIJIOKBUYMaM IpHJIaraercs.
TecroBble 3ajaHMs B BUAY UX OOJIBIIOTO KOJMYECTBA HE MPHIIAralOTCs MOJHOCTHIO. [IpuBoauTcs
TaK)Ke IepevyeHb HK3aMEHAlMOHHBIX OwmieroB no aucuuiuiiHe (30 OwieroB mo 3 Bompoca B
KKJIOM).

5.1.1. Ouenounvie mamepuanvt 011 bINOJIHEHUA Pedhepamos
(konmpoaupyeman komnemenyuaOIIK-2):

Tabauya 7. Temwvl pechepamos

No I. ITocTOAHCTBO CKOPOCTH CBETA

1. Pa3BuTHe B3r7I10B Ha CKOpOCTh cBeTa. OnpeneneHue ckopoctu ceeta Pemepom.
AGepparus cBeTa.

2. OneiT MalikenbcoHa-Mopiiy 1 HHTEpIIPETaLUs €r0 Pe3yJIbTaTOB.

3. banmnuctuyeckas runoresa.

4. OnbiT ®U30 ¥ MHTEpIIpETALUs €ro pe3ynbTaToB. [locTynaTuBHEIN XapakTep
YTBEPKACHUSI O IOCTOSIHCTBE CKOPOCTH CBETA.

5. O0nsicHenue abeppanuu cBeta u onbiTa Or30 Ha OCHOBE MpeoOpazoBanuit JlopeHa.

I1. IBMkeHne TBEPAOrO Tea, 3aKPeIJICeHHOr0 B ToYKe. I'mpockonsl.
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1. VYpasuenue Ditnepa. CBOOOTHBIC OCH.
2. Hyrauus. ['upockonsl. [Ipeneccust rupockona. ' MpOCKONMMYECKHIT MATHUK.
3 HecBoOoansblit rupockor. ['upockonuueckue Cuibl.
II1. /IBuskeHue IUIAHET U KOMET.
1. JIBrKeHHE KOMET.
2. OTkJI0HEHUE J1ydel cBeTa B noJe Tarorenus CosHia.
3. MexniaHeTHbIE IEPEIIETHI.
4. Hemxenne MC3: Bnusinue BpaieHus: 3eMJId BOKPYT cBoei ocu v BOKpyr ComHia,
¢dopmbl 3emiin 1 aTMOC(HEPHOTO TOPMOKEHHSL.
5. ITpobnema AByX Texn (MpUBEICHHAS Macca).
6. [TpunuBel.

Memoouueckue pekomenoayuu no HanuUcanulo pegepama

Peghepam — TpoAyKT CaMOCTOSITENILHON pPalOOTHl CTyJEHTa, MPEACTABIAIOMUNA CcOO0M
KpaTKoe M3JI0KEHHE B MUCHbMEHHOM BHJIE TOJIYYEHHBIX PE3yJIbTATOB TEOPETUYECKOrO aHaIn3a
omnpeeneHHO Hay4yHOH (y4eOHO-HCCIeOBAaTENbCKOM) TEMbI, TJ€ aBTOP pPACKpPHIBAET CYTh
UCCIIEYyeMOI MTPOOJIEMBI, IPUBOJUT PA3IUYHBIC TOUKH 3PEHHS, a TAK)Ke COOCTBEHHBIE B3IJISAIbI HA
Hee.

WznoxenHoe MoOHMMaHWe pedepara Kak LEIOCTHOTO AaBTOPCKOTO TEKCTa OMpPEIeNnsieT
KPUTEPUHU €T0 OLIEHKH: HOBH3HA TEKCTa; 00OCHOBAHHOCTH BHIOOpA MCTOYHMKA; CTEIIEHh PACKPBITHS
CYIITHOCTH BOTIPOCaA; COOJIFOICHUS TPeOOBaHMI K 0(hOPMIICHUIO.

Tpebosanun k pegpepamy: O6muit 006éM pedepara 20 muctoB (mpudt 14 Times New
Roman, 1,5 unrtepsan). [lons: BepxHee, HUXHee, IpaBoe, JeBoe — 20MM. AG3auHblil orcTyn — 1,25;
PucyHku AOMKHBI cO37aBaThCsl B LUKIMYECKUX pPEJaKTOpax WM Kak pucyHok Microsoft Word
(crpynmupoBanHblii).  TaOmuiel  BBIMOMHATH — TaONMMYHBIME  siyeiikamu  Microsoft  Word.
CkaHupoBaHUE PHUCYHKOB M TaOmuI[ HEe JAomyckaercs. BolpaBHUBaHUE TekcTa (MO LIMpPUHE
CTpaHHULbI) HEOOXOJUMO BBIMOJHATH TOJIBKO CTAHJIAPTHBIMU cloco0aMu, a HE C IOMOUIbIO
npo6enoB. Pa3mep TekcTa B pucyHkax u Tabnunax — 12 kernipb

OO0s13aTesIbHO  HaJMuuWe: cofepxkaHus (CTpykTypa paboThl C yKa3aHUEM pa3esioB U HX
HayalbHbIX HOMEPOB CTpPaHUI]), BBEJCHMSA (AKTyalbHOCTb TEMbI, L€Jlb, 3a/laul), OCHOBHBIX
pasnenoB pedepara, 3akiIOYeHHUs (B KpaTKOM, PE3IOMHUPOBAHHOM BHJI€ OCHOBHBIE IOJIOKEHMUS
paboThl), CHHMCKa JUTEpaTypbl C YyKa3aHHEM KOHKPETHBIX HCTOYHMKOB, BKJIIOYAs CCBUIKM Ha
NuTtepHeT-pecypcesl.

B Tekcre cchulka Ha HMCTOYHMK JenaeTcsd MyTeM YKa3zaHus (B KBaJpaTHBIX CKOOKax)
MIOPSITKOBOTO HOMEPA UTHPYEMOH JINTEPaTyphl U Yepe3 3aMsTyI0 — IUTHPYEMBIX CTPaHHIl. YposeHb
opuzunansHocmu mekcma — 60%

Kpumepuu ouenku pechpepama:

«omauuno» (5 0ajIOB) CTaBUTCS, €CIM BBINOJHEHBI BCe TPeOOBaHMS K HAMMCAHUIO U
3amute pedepara: obo3HadeHa TpodIemMa 1 000CHOBaHA €€ aKTyalbHOCTb, C/IeJIaH KPAaTKUW aHaN3
pa3IMYHBIX TOYEK 3PEHHUS Ha paccMaTpUBaeMylo MpoOJieMy M JIOTUYHO H3JI0KEHAa COOCTBEHHas
NO3HIHNsSA, CPOPMYIUPOBAHBI BBIBOJBI, TEMa PACKPBITA TIOJTHOCTHIO, BBIIEPKAH 00BEM, COOIIOICHBI
TpeOOBaHUs K BHEUIHEMY O(OPMIIEHUIO, JaHbI IPaBUIIbHBIE OTBETHI HA JIOMIOJHUTEIbHBIE BOTIPOCHI.
OOyuJatonuiicss TPOSBWI WHUIMATHBY, TBOPYECKHHA IIOAXOJ, CIIOCOOHOCTh K BBITIOJHEHHUIO
CJIOKHBIX 3aJlaHUM, OpraHM3alMOHHbIE CIOcOOHOCTH. OTMedaeTcssi CIOCOOHOCTh K IyOIMYHON
KOMMYHHKaIH. JJokymeHTanus npencraBieHa B cpok. [1oaHOCTRIO odopmileHa B COOTBETCTBHH C
TpeOOBaHUSIMU

«xopouwto» (3 OanyioB) — BBINOJIHEHBl OCHOBHBIE TpeOOBaHHUS K pedepaTy M €ro 3aiiure
BBITOJIHEHBI, HO TIPH 3TOM JONYIIEHbI HEA0UYETHL. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B U3JIOKEHUN
MaTepuala; OTCYTCTBYET JIOTHYECKasi IMMOCIEIOBATEIFHOCTh B CYKISHHSX; HE BBIACPKAaH O00BEM
pedepara; umeroTcs ymymeHus: B 0OpMIICHUH; Ha JOMOJHUTEIbHBIE BOIPOCH IIPU 3aIlUTE JaHBI
HEMOJHBIC OTBEThI. OOyJarONIUICS JOCTATOYHO MOJTHO, HO 0€3 WHUIIMATHUBHI U TBOPUECKUX HAXOJO0K
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BBITIOJTHIJI BO3JIOKCHHBIE HA HETO 3ajadd. JIoKyMeHTalus MpeCcTaBlieHa TOCTATOYHO IOJIHO U B
CPOK, HO C HEKOTOPHIMH HEeIOPaOOTKaAMHU

«yooeremsopumenvroy (2 6amma) — UMEIOTCS CYIIECTBCHHBIE OTCTYIICHUS OT TpeOOBaHUN
K pedepupoBaHHio. B YacTHOCTH, TeMa OCBEIICHA JIMIIb YAaCTUYHO; JOMYIICHBI (HaKTUYECKHE
OmMOKM B cojepxkaHuu pedepara WM MPH OTBETE HA JOIMOJHUTEIBHBIE BOMPOCH; BO BpEMs
3alIMThl OTCYTCTBYET BHIBOA. OOydYaroNIHMiiCs BBIMOJHWI OOJIBIIYIO YacTh BO3JIOKCHHOW Ha HEro
paboTel. JlomymieHsl CYIMIECTBEHHBIC OTCTYIUICHUS. JlOKyMEHTamusi caaHa cO 3HAYUTEIbHBIM
ono3aanueM (Oonee Henenu). OTCYTCTBYIOT OTACIIbHBIC (DPAarMEHTHI.

«HeyoosemeopumenvHoy (— TeMa pedepara He pacKpbITa, OOHAPYKUBACTCS CYIIECTBEHHOE
HemoHUMaHue TpoOsaeMbl. OOyJaroImUiicsi HE BBIMOJHWAI CBOW 33/1a4dl WJIM BBITIOJHHI JIUIIIb
OTJIeIbHBIC HECYIIECTBEHHBIE TOpYyUYeHMs. [JoKyMeHTalus He cllaHa.

5.1.2.  Ouenounvie mamepuansl 0141 CAMOCHMOAMENbHOU padomosl (munogwle 3a0ayu)
ooyuarowezoca (konmponupyeman komnemenuusn OIIK-2):

Konmponwvnsie pabomul 015 kasxcooeo smana peumunea

[IpuBonsATCs TEKCTHI 3-X KOHTPOJIBHBIX paboT mo 15 BapuaHTOB B KaxkOH, KOTOpHIE
MIPOBOJIATCS, COOTBETCTBEHHO, Ha 3-X 3Talax peUTHHTA.

KontpoJabsHnas padora Nel

Bapuant 1
1. Heecowmplii GJIOK YKpeIUIeH Ha BEpIIMHE JBYX HAKIOHHBIX IIOCKOCTEH, COCTABISIONINX C
ropuzoHToM yribl 30° u 45° Twpu A m B maccoit 1 xr kaxnmas COEIWHEHBI HHTHIO,
nepekuHyTo dyepe3 Osok. HailTm yckopeHue, ¢ KOTOPBIM MABUXKYTCS THUPH, U CHILY
HaTsDKeHUS HUTU. CUUTATh HUTh HEBECOMOMW U HEPACTSHKUMOM, TPEHUEM MpeHeOpeyb.

Puc. 1

2. Iapux maccoit m=100 r ynan ¢ BeicoTbl h=2,5 M Ha TOPU30HTAIBHYIO IJIUTY U OTCKOYMII OT
Hee BCIEICTBUE YIPYroro yaapa 0e3 morepu ckopoctu. Ompenenuts cpegHioro cuiy F,
JEHCTBYIOIYIO Ha IIAPUK MPHU yJape, €CIIU NPOAODKUTENbHOCTD yaapa At=0,1 c.

3. Kamens OpoleH ¢ BBIIIKK B TOPU30HTAIBLHOM HAINPABIECHUH C HAYAJIbHOM CKOPOCTHIO Lo=30
M/c. OnpenenuTs CKOPOCTh L, TAHT€HIUAIBHOE Or 1 HOPMAJIBHOE YCKOPEHHE dn KaMHS B
KOHIIE 2-1 CEKyH/IbI IIOCJIE Hayaja JIBH>KCHHUS.

4. I'py3, NOABEWIEHHBIM K MHYpY JIMHON 50 CM, ONUCBHIBAET OKPYKHOCTh B TOPU30HTAIIBHOMN
miockoctH. Kakoii yron o6pasyer MIHyp ¢ BepTHKANbIO, €CIU 4acToTa BpameHus 1 ¢'?

Bapmuanr 2
1. Tlo HaKIOHHOM MIOCKOCTH ¢ yriaoM HakinoHa o=30" ckomb3uT Tesno. OnpeenuTh CKOPOCTh
TeJa B KOHILIE 3-ei CeKyH/Ibl OT Hayaia CKOJIbXKEeHHUs, eciu koadurment tpenus =0,25.
2. Teno OpomeHo moj yrioM K ropu3oHTy. [IpomomkurenbHOCTh Tosera 2,2 cek. Haiitm
MaKCHUMaJIbHYIO BBICOTY MoabeMa Tena. COnpoTUBIEHUEM BO3IyXa IpeHeOpedb.

16



KonbpkobOexer; maccoit 70 kr, cTos Ha KOHbKax Ha JbAy, OpocaeT B TOPHU30HTAIHLHOM
HaIpaBJIECHUU KaMEeHb Maccoil 3 Kr co CKOpocThio 7 m/c. Ha kakoe paccTosiHue OTKATHTCS
P TOM KOHBKOOEKEII, €CIIM U3BECTHO, uTO Kod(dunmeHT Tpenus pasex 0,027

Koneco Bpaiaercss BOKpYr HEMOABHM)KHOM OCH TaK, YTO Yrojl €ro MoBOpOTa 3aBUCUT OT
Bpemenn kak ¢=At%, rae A=0,20 pan/c>. Haiftu monHoe ycKOpeHHe a TOYKHM Ha 000je
KoJieca B MOMEHT t=2,5 ¢, €Clii JIMHEWHAasi CKOPOCTh TOUKH B 3TOT MOMEHT paBHa 0,65 M/c.

Bapuant Ne3
Kakoit nomxkna ObiTh cuna F, ynepkuBatomias Opycok Maccsl m Ha HaKJIOHHOM IUIOCKOCTH,
€CJIM Yrojl HakJIOHA TUIOCKOCTU K TOPU3OHTY paBeH o, a cwia F mapamienbHa HaKIOHHON
rwiockocTu? Koadduument tpenus 6pycka o mioCKOCTh PaBEH LL.
Teno maccoil 1 kr mnon [AelWCTBUEM IIOCTOSSHHOW CHJIBI JIBMDKETCS IPSIMOJIMHEWHO.
3aBHCHMOCTh MYTH, TPOMIEHHOTO TENOM, OT BPEMEHH 3a/aHa ypaBHEHHEM S=2t’+4t+1.
Onpenenuth paboty cwibl 3a 10 ¢ OT Havama ee NEHUCTBUS U 3aBUCUMOCTh KUHETHYECKON
SHEPTUU OT BPEMEHH.
Koneco Bpamaercs ¢ yactoroii v=5 ¢!, Tlox meiicTBMEM CHJI TPEHHS OHO OCTAHOBMIIOCH
yepe3 uHTepBai BpeMeHn At=1 muH. OnpeaenuTs YyrioBoe yCKOpeHue 3 1 9nucio o00poToB
N, KOTOpoOe€ c/ieNiaeT KOJIeco 3a 3TO BpeMsl.
CKoJIbKO BpEMEHH MaaJIo TEJIO, €CIIU 3a MOCIEAHUE ABE CEKYHABI OHO mporuio 60 m?

Bapuant Ne4
Kakoii nomxkHa ObITh cuna F, yaepxuBaromias OpycoK Macchl m Ha HAKJIOHHOM IJIOCKOCTH,
€CJIM Yroj HakJIOHa IUIOCKOCTH K TOPM30HTY O, a cwia F HampaBiieHa TOpU30HTalIbHO?
Koaddunment Tpenus 6pycka o mIocKocTh paBeH f.
ITo nyre okpyxHocTH paguycoM R=10 M nBukerca Touka. B HEKOTOpBIE MOMEHT BPEMEHHU
HOPMaJbHOE YCKOPEHHE TOUKH an=4,9 M/c’. B 3TOT MOMEHT BpeMEHH BEKTOPbI MOIHOIO U
HOPMAJILHOTO ycKopeHHil o6pasyror yron 60°. HaiiT CKOPOCTH U M TaHTEHIMAIBHOE
YCKOpPEHUE ar TOUKH.
[lyns, nersimias ropu30HTAIBHO, MONAAAET B IIAp, MOABEIICHHBIM Ha JIETKOM >XE€CTKOM
CTEpXKHE, U 3acTpeBacT B HeM. Macca nynu B 1000 pa3 meHble maccsl mapa. Paccrosiaue
OT TOYKM IIOJIBECA CTEP’KHA 10 LeHTpa mapa 1 M. HailTu ckopocTs Iyisn, €ciii U3BECTHO,
YTO CTEPKEHb C MIAPOM OTKJIOHHUJICA OT yaapa myiu Ha yrod 10°,
AkpoOaT Ha MOTOIMKIIE ONMHUCHIBAET «MEPTBYIO MeTiaio» pamuycom R=4 m. C xkakoi
HalMEHBIIEH CKOPOCTBIO L JOJDKEH MPOe3kaTh akpoOaT BEPXHIOK TOUKY METIH, YTOOBI HE
copBathCsi?

Bapuant Ne5
Tpu rpy3a maccoii o 1 Kr cBs3aHbI HUTBIO U ABHXKYTCS 10 TOPU30HTAIBHOMN IUIOCKOCTHU MO
neiictBuem cunbl 10H, HanpasnenHoit mox yriaom 30° ropusonty. OnpeenuTsh YCKOpEHHe
CHCTEMBI U CUJIbl HATSHKEHUS HUTH, eclii Kod(dduient Tpenus pasex 0,1.
Muck paguycom R=40 cMm Bpamjaercss BOKpYr BEpTHKaIbHOM ocu. Ha Kparo nucka jexuT
kyOuk. [Ipunumas koadduuument tpenus f=0,4, HaiiTu yacTOTy V BpallleHUs, IPU KOTOPOi
KyOUK COCKOJIB3HET C JTUCKA.
B Barose, JBUKYIIEMCS TOPU30HTAIBHO C MOCTOSIHHBIM YCKOPEHHEM a=3 M/c’, BUCUT Ha
IIPOBOJIOKE Tpy3 Maccod 2 Kr. Ompenenuts cuily HaTskeHUs T IPOBOJIOKM M yroil ee
OTKJIOHEHHS OT BEPTUKAJIU, €CIIU TPY3 HETIOABM)KEH OTHOCUTENILHO BaroHa.
Monot Maccoil mi=5 Kr yzaapser HeOOJbIIOW KyCOK jKeJe3a, JIeKallUui Ha HaKOBaJIbHE.
Macca m; HakoBansHu paBHa 100 kr. Maccoit Kkycka xene3a npeHeOpedb. Y aap Heynpyrui.
Omnpenenuts KIIJ[ ynapa MonoTa npu JaHHBIX YCIOBUSX.

Bapuant Ne6.
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K koHIaM HeBeCcOMOW HEpacCTSDKUMOW HHUTH, NEPEKMHYTOW dYepe3 HEBECOMBbI OOk,
MOJBEIICHBI /IBa rpy3a maccoi no 100 r kaxapid. Ha oiluH U3 Tpy30B MOJI0KEH MEPETPY30K
Mmaccoit 10 r. Haiitu cuity, ¢ KOTOpO# Meperpy3ok JIaBUT HA IPY3, a TAKXKE CHITY JIaBJICHUS Ha
ochb OJ10Ka.

Teno Maccoii 20 Kr cockajib3blBaeT 110 HAKJIOHHOW IUIOCKOCTH januHOM 10 M Ha
HEMOJIBIKHYIO TENIEKKY C IMECKOM U 3acTpeBaeT B HeM. Tenexka maccoir 80 kr cBoOOIHO
nepeMeniaercss no ropu3oHTanu. OIpenenuTb CKOPOCTh TEJIEKKH, €CIIM Yroj HAakJIOHa
TJIOCKOCTH K TopH30HTY 0=30".

Koneco aBToMammHbl Bpamiaercs paBHOyckopeHHo. CaenaB N=50 moiHbIX 000pOTOB, OHO
M3MEHWJIO 4acTOTy Bpalenus ot vi=4 ¢! 10 v>=6 c¢’'. Onpenenuts yrnosoe yckopenue P
KoJeca.

Ha BHyTpeHHell TOBEpXHOCTH KOHUYECKOH BOPOHKH C YIJIOM 20 TP BEpIIMHE Ha BhIcOTE h
OT BEpIIMHBI HaxoauTcs Manoe Teno. KoadduuneHnt Tpenns Mexay TeIoM U OBEPXHOCTHIO
BOpoHKH paBeH f. HaliTH MHHUMAaNbHYIO YIJIOBYIO CKOPOCTh BpAIIEHUS KOHYCa BOKPYT
BEPTHUKAIBHON OCH, MPU KOTOPOIi TeJIO0 OyAEeT HEMOIBUKHO B BOPOHKE.

Bapuant Ne7
ABTOMOOMIB Maccoil 1 T MOAHUMAETCS 10 IIOCCEe C YKIOHOM 30° o eiicTBUEM CHITBI TSITH
7 kH. Koaddunuent tpenus 0,1. Haiitu yckopeHre aBTOMOOMIIS.
Teno Bpamaercs BOKPYr HEMOABMKHOM ocH 1o 3akoHy @=10+20t+2t>. Haiitu Benuuuny u
HaIpaBJIEHUE IOJHOIO0 YCKOPEHMs TOYKHM, Haxojsueics Ha paccrosHuu 0,1 M or ocu
BpallleHus, I MOMEHTa BPEeMEHU 11=4 ceK.
CHapsin, neteBmmid co ckopoctbio 400 M/c, pasopBajics Ha JBa OCKOJIKA. MeEHBIIHiA
OCKOJIOK, Macca Kotoporo coctaBiusier 40% oT Maccel cHapsana, I[oJeTen B
MIPOTUBOIIOJIOKHOM HAIPABJICHUU CO CKOpocThio 80 m/c. OnpenenuTs CKOPOCTh OOJIBIIETO
OCKOJIKA.
[lapuk Maccel m MOABEIICH HA MPYXUHE C JKECTKOCTHIO K M HadambHOW NIMHOHN lo Hax
LEHTPOM I11aT(HOPMBI LIEHTPOOEKHOIN MalIMHBL. 3aTeM IIAapUK HAYMHAET BPAIlaThCsl BMECTE
C MalllMHOM ¢ yriaoBod ckopocThio ®. Kakoil yronm o oOpa3yer Hmpu 3TOM MpYyKHUHA C
BEPTUKAJIBIO?

Bapuant Ne8
Yenoexk Maccort 70 kxr mnoaHumaeTcs B JMdTe, IBIXKYIIEMCS pPaBHO3aMEIJICHHO
BEPTHKAILHO BBEpX C yckopeHueM | m/c’. OmpeienuTh CUIy NaBleHUs YeloBeka Ha Mol
KaOuHBI TUQTA.
Kamen» Opomen mnox yriaom ¢=60° kx ropusonTy. KuneTuueckas dsHeprus KamHs B
HavyaJibHbIA MOMEHT paBHa 20 /[x. OnpenenuTs KWHETUYECKYIO U TOTEHIIMAIbHYIO SHEPTUH
KaMH$ B BbICIIEN TOUKe TpaeKTopuH. CONPOTUBICHUEM BO3/lyXa peHEeOpeyb.
Benocunenuct npu noBopoTe Mo Kpyry paauycom R HakIOHseTCs BHYTpb 3aKpyIJIEHUS Tak,
YTO yTrOJd MEXIYy IUIOCKOCTBIO BelocHUNeAa W 3emiied paBeH o. Haltm ckopocTs v
BEJIOCHUIIEA.
SKopb 3IEKTPOMOTOpPA, BPALIAIOIIETOCs] C YaCTOTOM vV 00/C, IBUTasiCh MOCJE BBIKIIOUYEHUS
TOKa paBHO3aMEIJIEHHO, OCTAaHOBWJCSH, cnenaB N obOoporoB. HailiTu yrioBoe yckopeHHe
AKOpS TIOCJIE BBIKJIIOUEHUS TOKA.

Bapuant Ne9

Kamens, npuBsi3aHHbIN K BepeBKe JIMHOK 80 CM, BpallatoT B BEPTUKAIBHOMN IIOCKOCTH CO

ckopocthio 240 06/MMH. B TOT MOMEHT, KOrja CKOpPOCTh KaMHs OblUla HarpaBiieHa

BEPTHUKAJIBHO BBEPX, BepeBKa o0opBanack. Ha kakyro BbICOTY B3JieTesl KAMEHb?

KoadduumeHnt TpeHuss MeXAy TelIOM U IJIOCKOCTbIO, HAKIOHEHHOW moja yrioMm 45° k

ropusoHry, paseH 0,2. Ha kakyro BBICOTY NOJHHMMETCS 3TO TEJIO, CKOJIb3Sl MO HAKJIOHHOMN

IUIOCKOCTH, €ClIM eMy Oyner coobmieHa ckopocTb 10 M/c, HampaBiieHHas BBEpX BJOJIb
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miockoctu? KakoBa GYIICT CKOPOCTh TCJIa, KOI'Ja OHO BCPHCTCA B HHIKHIOKO HCXOAHYIO
TOYKY CBOCTO I[BI/I}KCHI/UI?
Touka ABUIKCTCA B IJIOCKOCTH, IPUYCM €€ IMPAMOYI'OJIBHBIC KOOPAWHATBHI ONPCACIAIOTCA

ypaBHeHHsIMH X = Acoswt, y=B sin @t , rme A,B, o - mocrosHuble. Haiitu

YpPaBHEHHUE TpPAEKTOPUM, YCKOPEHHUE M paguyChl KpPHUBHU3HBI B TOUYKAaX IEpPECEUCHUs
TPAEKTOPUU C OCIMU KOOPIUHAT.

Teno maccoii m=1 kr, OpOLIEHHOE C BBIILIKM B TOPU3OHTAJILHOM HAIPaBJIECHUU CO
CKOpOCThIO V=20 M/c, ynaso Ha 3eminto uepe3 t=3 c¢. OnpenesnTh KUHETHUECKYIO 3HEPTUI0
Exk, KOTOpYIO HMeJIO TeNO B MOMEHT yaapa. COnpoTUBIEHHEM BO3lyXa IpeHeOpeyb.

Bapuant Nel0
Teno CKONMB3UT MO HAKJIIOHHOMY CKaTy, MEPEXOosiieMy B “MepTBYIO METI0” paanycom R.
KakoBa momkHa ObITh MUHUMAalIbHAs BBICOTa ckata H, 4TOOBI Temo HE OTOpPBajIOCh B
BepxHel Touke merau? OmnpenenauTh BBHICOTY cKara h, ecnu Teno OoTphIBaeTcs OT METJIH B
MOMEHT, KOTJ]a YIOJl 0L MEXy BEPTUKANBIO U paauyc-BeKTopoM coctapiser 60°. Tpenuem
npeHeOpeuyb.
Teno maccoit 1 Kr MOAHUMAIOT MO HAKJIOHHOW MIIOCKOCTU ¢ yrioMm HakioHa 60° Ha 1 M ¢
NOCTOSIHHOW cKkopocTbto. Ilpum sTtom mnpunarator cuwiy 100 H, HampaBieHHyr BAOJb
HAKJIOHHON TuIocKOCTH. OmnpenenuTh KOXPQOUIUMEHT TPEHUsS W KOJMYECTBO TEIUIOTHI,
BBIJICJIMBIIIEECS TIPU MTOHEME.
Teno OpolIeHO MOJ HEKOTOPHIM YIJIOM O K TOpU30HTY. HaliTh Benmu4uHy 3TOr0 yria, eciu
JATBHOCTH MOJIeTa Telia B 4 pa3a 00Jble MaKCUMAJIBHOW BBICOTHI MTOAbEMA TETa.
Ha rmagkom crone nexut Opycok Maccoit m=4 kr. K Opycky mpuBsizaHbl 2 HIHYpa,
MEPEKUHYTHIC Yepe3 HEMOABUKHBIC OJIOKH, MPUKPETVICHHBIE K MPOTHBOMOIOKHBIM KOHIIAM
ctona. K xoHIIaM MIHYpOB MOJBEIIEHBI TUPU, MAacChl KOTOPBIX m=1 Kr U mp=2 kr. Haiitu
YCKOpPEHUE @, C KOTOPBIM JBUXKETCS OPYCOK M CHIIy HATsDKEHHUS T KakIOro M3 IIHYPOB.
Maccoit 6;10K0B ¥ TpEHUEM NPeHeOpEYb.

% \J

BapuanT Nell
B map maccoit M=1,5 Kr, moAgBeNIEHHBIN HAa HEPACTS)KUMOW HATH JUTMHOM 55 cM, momajier u
3acTpeBaeT B HeM Iyt Maccoit m=10 r. Ilyns JeTuT HaKIOHHO CBEpXY BHU3 Mo yriiom 30°
K ropu3oHTy. CkopocTs mynu V=400 m/c. Ha xakoii yroi ¢ OTKJIOHUTCS LIap C IyJen?
Teno, GpoleHHOE BEPTUKAIBHO BBEpX, JIBAXKJbl HAXOJMJIOCh HAa OJHOM M TOH ke BBICOTE
h=8,6 m c wunrepBamom Bpemenm At=3 c. IIpeneOperas CONMpOTHUBICHHWEM BO3/yXa,
BBIUHCIIUTh HAYAJIbHYIO CKOPOCTh Tea.
JIMcK Bpamaercsi ¢ yrioBbIM yckopenueM B=-2 pan/c’. Ckombko 060poToB N clenaer auck
TIpPU U3MEHEHHH 4acTOThl BpalleHus oT vi=240 mun' 10 v>=90 mun’'. Haiitu Bpems t, B
TE€4EHHE KOTOPOT'0 3TO MPOU3OMUIET.
Konbpkobexen IBIKeTCs 1Mo OKpy>KHOCTH paanycoM 40 M co ckopocthio 10 m/c. Tlonx kakum
YIJIOM K TOPU30HTY OH JTOJIKEH HaKJIOHHUTHCS, YTOOBI COXpAaHUTh paBHOBecHe?

Bapuant Nel2
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[Hapuk maccoi 200 r, mpuBS3aHHBIM K HUTH JUIMHOM | M, BpamiaroT B FOpU30HTAIbHOU
MJIOCKOCTH C TOCTOSTHHOW CKOPOCTBIO TaK, YTO HUTh OMHUCHIBAET KOHUYECKYIO TOBEPXHOCTb.
Onpenenutb CKOPOCTh HIApUKA U MIEPHOJ] €70 BPALLEHUS M0 OKPYKHOCTU B TOPU30HTAIILHOM
IJIOCKOCTH, €CJIH YTOJI OTKJIOHEHHUSI HUTH OT BEepTUKau cocTaBiseT 60°.
Haknonnast mockocts, oopasyromas yroi o=30° ¢ MI0CKOCThI0O TOPU30HTA, UMEET JJIMHY
[=2 m. Teno, nBUrasiCb PaBHOYCKOPEHHO, COCKOJIb3HYJIO C ATOM IJIOCKOCTH 3a Bpems t=2 c.
Onpenenuth ko3 dunreHT Tperus f Tena o mIoCKOCTh.
[Tpu BwIcTpene u3 opyaus cHapsjg mMaccod mi=10 Kr moyiyyaeT KMHETUYECKYIO IHEPIHIO
E:=1,8 MJ[x. Onpenenuts KHHETUUECKYIO SHEPruto E» cTBoJIa opynus BCIEACTBUE OTJAUH,
€clii Macca mz cTBoJia opyaus paBHa 600 kr.
Touka IBHXKETCS MO OKPYKHOCTH pamuycoM R=2 M cormacHo ypasHenmio E=At' (¢ -
KpUBOJIMHEHHAsd KOOpJAMHATa, OTCUYMTAHHAsE OT HEKOTOPOM HA4yaJIbHOM TOYKH IIO
oKpykHOCTH), rie A=2 M/c’. B kakoif MOMEHT BpeMeHH t; HOpMaIbHOE YCKOPEHHE dn OYIeT
paBHO TaHI'€HLUAIBHOMY a:? OIpeneauTh OJIHOE YCKOPEHHUE d B 3TOT MOMEHT.

BapuanT Nel3
Temo Opomeno mox yriaom o=30° K TOPU30HTY CO CKOPOCTBIO L=15 wm/c. Haiitn
HauOOJBIIYI0 BBICOTY HOabeMa Tena. HaliTu BenMYMHY W HaAIpaBlIEHUE CKOPOCTH
OpomieHnHoro tena Ha Beicote h=1,2 M. ConpoTuBiIeHrEeM BO3TyXa MpeHeOpeyb.
Onpenenutb 3HEPrHI0, 3aTPAuMBAEMYI0 YEJIOBEKOM IPU INPBIKKE C TEJIEKKU, CTOALIEH Ha
penbcax, €clid MpU 3TOM BJIOJIb PEIbCOB TEJEKKAa OTKAThIBAETCS Ha paccTosHue 1,5 M.
Maccel yenmoBeka W Tenexku cooTBercTBeHHO paBHBI 100 xr m 500 xr. Kosddunuent
TPEeHHUsI TEJIEKKH O penbehl paeH 0,1.
Ha HuTH, nepekrHyTON uepe3 HEeMOoABUKHBIN OJIOK, MOBEIIECHbI IBE HEPABHbIE MacCchl M1 U
m,. Halitu yckopenue Macc, HaTsbkeHue HUTH T u cuny Fj, neficTByromyro Ha och OoKa.
TpenueM npeHeOpeYb.
JIBU>KeHHE TOYKHU [0 KPUBOM 3a/1aHO YPAaBHEHUSIMU X=A:t> u y=Ast, tie A1=1 m/c?, Ar=2
m/c. HaliT ypaBHEHUE TPACKTOPHH TOYKH, €€ CKOPOCTh L U MOJIHOE YCKOPEHHE ¢ B MOMEHT
Bpemenu 11=0,8 c.

Bapuant Nel4
I'py3 Maccoit m=3 T nmogHUMAarOT NebeKoii ¢ yckopenueM a=2 M/c’. Onpeenurts padoTy,
MIPOU3BECHHYIO B IEpBbIE 1,5 cek OT Havama noabema.
M4, OpolIeHHBIN TOPU3OHTAIBHO, YAAPSIETCS O CTEHKY, HAXOASIIYIOCS Ha PacCTOSTHUU 8 M
oT Mecta OpocaHus. BeicoTa mecTa ynapa msya O CTEHKY Ha 3,2 M MEHbIIE BBICOTHI, C
KoTOpoii OporieH Mstu. C Kakoi CKOpOCThbIO ObUT OpoIlIeH MsY?
Hlap maccoif 2 Kr CTaJKUBAeTCs C MOKOAIMIMMCS IIapoM OoJibled Macchl M MpPU 3TOM
tepsier 36% kuHeTmdyeckod sHepruu. OmnpenenuTs Maccy OoJbplero Imapa. Ymap —
a0COJIIOTHO YIPYTUid, IPSAMOMN, IIEHTPAJIbHBII.
[To nyre okpyxHocTH paguycoM R=10 M aBuxercs Touka. B HEKTOpbIIT MOMEHT BpeMEHHU
HOpMAaJIbHOE YCKOpeHHe an=4,9 M/c>. B 3TOT MOMEHT BEKTOPHI TOJHOTO M HOPMAILHOTO
yckopeHuil oOpa3yroT yron ¢=60°. HaiiTu cKOpOCTh M TaHTE€HUHUAIbHOE YCKOPEHHE dr
TOYKH.

Bapuant Nel$S

Jluck paguycom 10 cM Hayand BpamaThes ¢ MOCTOSHHBIM YITIOBBIM yckopenueM 0,5 pan/c?.
Halitn TaHreHIMaibHOE, HOPMAJIBHOE U MOJIHOE YCKOPEHUE TOYEK HAa OKPYKHOCTH JIHCKA B
KOHIIE 2-0M CEKYyH/bI II0CJIE Hayasla BpallleHusl.

K xoHIIaM HepacTsKUMOM HUTH, IEPEKUHYTON uepe3 OJI0K, MPUKPEIJICHBI JBa Ipy3a o0mei
maccoit 30 kr. Korza rpyss! npuiuii B IBUXKEHUE, OHU IPUOOPETH CKOPOCTh 2 M/C, TPOHAs
120 cm. Haiitu maccel rpy3oB. Maccoil 60ka U HUTH M CUJIaMH TPEHHUsS HAa OCH OJoka
npeHeopeys.
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Ha mutu mnmuHoii [ Bucur rpy3. Kakyio HauaapbHYI0 CKOPOCTh HYKHO COOOIIWTH €My B
HIDKHEH TOYKe, YTOOBI OH CMOT CJ/IeJIaTh MOHBIA 000poT? Maccoit HUTH peHeOpeyb.

CaHM COCKab3bIBAIOT C JICJSHON TOpBI BBICOTOM h=1,5 M u anuHON [=2,5 M, MUIaBHO
NepexoIAieil B TOPU30HTANBHYIO JICASHYIO TOBEPXHOCTh, 10 KOTOPOM OHU CKOJNB3SAT Jaiee
10 ocTaHOBKH. CKOJIBKO BPEMEHH CaHU OyIyT CKOJB3UTh MO TOPU3OHTAIBLHOMY JIBIY, €CIU
kodddurment tpenus f=0,004? Ha kakom paccrosHum L OT TOMHOXHUS TOPHl CaHH
OCTaHOBSITCS?

KonTtpoabHnas pabora Ne2

Bapuant 1
Ban maccoit 100 xr paguycoMm 5 cMm Bpamiaercs ¢ uyacTotoit 5 ¢'. K nunmuapuueckoit
MOBEPXHOCTU BaJla MPUKaJIM TOPMO3HYIO KOJIOJKY ¢ cuioit 40 H, mox neiictBueM KOTOPOit
Basl octaHoBmJcs yepe3 10 c. Onpenenuts kodpduureHT Tpenus f.
Ha kakoMm paccTossHMM OT LIEHTpa 3eMJIM HaXOAHUTCS TOYKa, B KOTOPOH HaIpsHKeHHOCTh
CYMMapHOT0 rpaBUTallMOHHOrO 1osist 3emnu u JIynel paBHa 0?7 Macca 3emiu Oosblie Macchbl
Jlynsl B 81 pa3, paccrosinue ot neHtpa 3emin Ao neHtpa JIlynel pasHa 60 pagnycam 3emiu.
OtBer nath B paguycax 3eMiu.
CranpHOM CTEp)KEHb JUIMHOM [=2 M U IUIOIIAJIbI0 TMOMEPEYHOr0 CEYeHHs S=2 cMm
pacTsAruBaeTcs HEKOTOPOW cuilol, mpuueM yainuHenue Ax paBHo 0,4 cm. Bwrumcouts
MOTECHLUAIBHYIO DHEPIHI0 PACTSIHYTOIO CTEpX HS U OOBEMHYIO IUIOTHOCTh SHEPTHUU.
(Monyns ¥Onra qusa cranu E=200 I'Tla).
Kunernyeckas sHeprus snektpona Ex pasra 10 MaB. Bo ckonbko pa3 ero peinsiTUBUCTCKAs
Macca 60JIbIIe Macchl MoKos? (Macca Hokos dnekTpona — 9.1:1071 kr).

2

Bapuanr 2
OHOpOAHEIH cTepKeHb JUIMHOM 1,2 M ¢ IIOmAbI0 MOMNEPEeYHOro ceueHus S=2 cm’ u
Maccoif m=10 kr BpamaeTcs ¢ 4acToToi 2 ¢! BOKpYr BepTHKAlbHOW OCH, IIPOXOASIIEH
yepe3 KoHell cTepkHA. HaiiTu HauOoubliee HaNpsDKEHHE Gmax MaTepUalia CTEPXKHS IpH
JAaHHOW 4acTOTE BPAICHHUS.
Pakera ycranoBneHa Ha mnoBepxHocTH 3emud. Ilpu Kakoil MHHMMAaIbHOM CKOPOCTH,
COOOIIEHHOM pakeTe MpU BEPTUKAJIBHOM 3allyCKe, OHa YAAJIMTCA Ha PacCTOSIHUE, PAaBHOE
pamuycy 3emin (R,=6400 km)? ConpoTuBieHueM IpeHeOpedb.
[Tnatdopma B BujAE CILIOIIHOIO AMCKa paauycoM 1,5 M u maccoit 180 kr Bpamaercs mo
MHEPLUH OKOJIO BEPTHKAJIBHOM OCH CcO ckopocThio 1 pazn/c. B nentpe miargopmbl CTOUT
yernoBek Maccoil 60 kr. Kakyro JHMHEHHYI0 CKOpPOCTb OTHOCHTEIBHO Iojla OyJeT MMEThb
YEJIOBEK, €CJIM OH TIepeiieT Ha Kpail maTthopmbl?
Kunerndeckas sHeprus peiasTUBUCTCKOM YacTHULBI paBHAa €€ DHEPIUU NOKOosA. Bo CKOIbKO
pa3 BO3pacTeT UMITYJIbC YaCTHUIIbl, €CJIN €€ KHHETHYECKasi SHEprusl yBelIuuuTcs B 4 pasza?

Bapmuanr 3.
CmtomHo tuinuHAp maccod 0,5 Kr U paamycoM 2 CM BpalllaeTcs OTHOCUTEIBHO OCH,
COBIMA/IAIONIEH ¢ OCHIO IMIMH/PA, M0 3akoHy (=18+8t+0,5t2. Ha rumuHap neificTByeT cuna,
KacaresibHasl K €ro NOBEpXHOCTU. ONpenenuTh 3Ty CUITy U TOPMO3SILIUNA MOMEHT.
[Ipyxuna xxectkocthio k=10 kH/M cxkara cumoit F=200 H. Onpenenuts paboTy A BHEIIHEH
CHUJIBL, JOTIOJTHUTENBHO CKUMAIOIIEH 3Ty NPYKUHY ele Ha X=1 cM.
Bbrancnauts paboTy cuil TPaBUTAIMOHHOTO MOJS 3€MJIM NpHU MEepEeMEIIeHUH Tela Maccou
m=10 Kr U3 TOYKH, OTCTOSIIEH OT MOBEPXHOCTU 3€MJIM Ha PACCTOSHUU, PABHOM PaTUyCy
3emumn (R3=6400 kM), B TOUKY, HAXOSIIYIOCS OT IIOBEPXHOCTH 3eMJIU Ha paccTossHun 2R3.
OnpenenuTh UMITYJIbC PEISITHBUCTCKON YaCTHIIBI (B €IMHUIIAX Mo'C), €CIIU €€ KUHETUYEeCKas
SHEPTHs paBHA YHEPTUU TTOKOSI.
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Bapuanr 4
IIpu kaKoil CKOPOCTH ABMKEHUS COKPAILEHHE JIUTMHBI IBHKYILETOCs Tena cOCTaBUT 25%?
UYepes 610K B BUJIE CIUIOIIHOTO JHCKa, nMetomiero maccy 100 r, mepekuHyTa TOHKas THOKast
HUTb, K KOHIIaM KOTopo# mojaBemieHsl rpy3bl 100 T u 250 r. C kakuMm yckopeHuem OyayT
JIBUTATHCSI TPY3bI, €CIIH MPEIOCTaBUTh UX caMuM cebe? Tpenuem npeHeOpedb.
Onpenenutb Maccy U CPEAHION0 IIOTHOCTh 3eMJId, eciiu paauyc 3emin paBeH 6400 kM.
JlBe mnpyxuHbl kecTkocTh KoTopeix 1 kH/M m 3 xH/M, ckperuieHsl mNapaienbHoO.
Onpenenuts NOTEHIMAIBHYIO SHEprui0 Ey 1aHHOM crcTeMbl pu aOCOIIOTHON nedopManun
x=5 cm.

Bapuanr 5
Ha xpato mardopmsl B BUIe JUCKa, BpalAIOUIeiics 0 MHEPIUN BOKPYT BEPTUKAIBLHOM OCU
C YIJIOBOM CKOPOCTHIO 8 pan/c, ctout uenoBek maccoit 70 kxr. Korma yenoBek meperien B
LHEHTp IMIaTGOpPMBI, OHa cTaja BpallaThCs C yriaoBoi ckopocteio 10 pax/c. Onpenenuth
maccy miaat@opMbl. MOMEHT HHEPLIMH YEIOBEKa pACCUMTATh KaK I MAaTepUAIbHONW TOUYKH.
OnpenenuTs ycKopeHHe cBOOOJHOro majeHus Ha Mapce, eciu Macca Mapca M=0,65-10%
KT, a ero auametp — 6800 km.
e npyxunsl ¢ xkectroctsimu ki=0.3 kH/M u ko=kH/M ckpemiensl mocienoBaTenbHO Tak,
yro abcomoTHas aegopManus X2 BTOPOH MpPYKWHBI 3 cM. Beruuciuts paboty A
paCTSKEHUS MPYKUH.
VMITynbC p pensITUBACTCKOM YacTULbI paBeH mo'c. I1ox neficTBrueM BHENTHEN CUIIBI UMITYJIBC
YaCTHUIIbI YBEIHUMJIICS B JIBa pa3a. Bo CKOIbKO pa3 BO3pacTeT MpH STOM SHEPTHUS YaCTUIIBL: 1)
KUHeTH4YecKas? 2) moiHas?

Bapuanr 6.
Bpems obpamenuss FOnurepa Bokpyr Connna B 12 pa3 Gosbllie BpeMEHH OOpalieHHs
3emumn. Cxonbko kM oT FOnutepa no Comnnna, ecnu paccrosiuue ot 3emiun 10 CostHIla paBHO
150'10° km? Cuntath OPOMTHI IJIAHET KPYTOBBIMH.
Tonkwuii crepxens Maccoit 300 T 1 amuHOM 50 cM BpamaeTcs ¢ yrioBoi ckopocthio 10 ¢! B
TOPU30HTAJILHONW IJIOCKOCTH BOKPYI BEPTUKAJIBHONH OCH, MPOXOJAIIEH uepe3 cepeiuHy
cTep>kHs. HalTH yrioByIO CKOpPOCTB, €CITM B MPOIECCE BPAIICHUSI CTEPIKEHb ITePEMECTHTCS
TakK, YTO OCh BpAILLEHUs MPOIIET uepe3 KOHEIl CTEPHKHS.
Haiitu coOcTBeHHYIO IJIMHY CTEpKHS, ecnu B JjabopatopHoit cucreme (K — cucrema)
OTCYETa €ro CKOPOCTh V=C/2, JuInHa [=1 M ¥ yroia Mexay HUM U HaIllpaBJICHUEM JIBUXKEHHS
p=45°.
Kakoit Haubospimii Tpy3 MOXET BbIAEpXkKaTh CTajbHasi MPOBOJIOKA AuaMeTpoM d=1 MM, He
BBIXOJS 3a Mpenen YIpyroctu Oymp=294 MIla? Kakyio noit0 nepBoHa4aabHOM JJIMHBI
COCTABIISICT YJIMHEHHE TIPOBOJIOKH TIPU 3TOM rpy3e?

Bapuanr 7
CranbpHOl KaHAT, MOTYIIUN BBIIEPKATh BEC HEMOJBIKHON KaOWHBI TU(TA, IMEET AUAMETP
9 mMm. Kakoii quameTp J0KEH UMETh KaHaT, eCiIi KabuHa T Ta MOKET UMETh YCKOpPEHHE
1o 8g? (E¢:=200 I'Tla).
Ha ropusoHTanpHyr0 ochb HacaxkeH HKWB paguyca R. Ha mkuB Hamoran mHyp, K
CBOOOJTHOMY KOHITy KOTOPOro MOJBECHIM Trpy3 Maccoil m. Cuurtas maccy mkuBa M
PaBHOMEPHO pacIpesie]IeHHOW Mo 000Jy, ONpeNeNuTh YCKOPEHHE d, C KOTOPObIM OyneT
OIYCKATbCS I'PY3, CUITY HATSKEHUSI HUTU U CUITY JaBJieHUs F; IKKBa Ha OCh.
Kak m3menusics Obl X0 MasTHUKOBBIX 4acoB Ha JlyHe MO CpaBHEHHMIO C MX XOAOM Ha
3emie?
Kunernueckas sneprust T snektpoHa paBHa 1 M»sB. Onpenenuth CKOpOCTh AJIEKTPOHA
(mo=9,1'103" kr; 1 I8 =1,6'10"° JIx).
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Bapuanr 8
CranbHON CTEp)KEHb PACTSAHYT TaK, YTO HaNpspKeHHEe B Marepuaiie ctepxkHs o=300 Mlla.
Haiitn 00BbeMHYIO TUIOTHOCTH MOTEHIUATBHOW 3HEpPru: pactsaHyToro crepxHs (E=200
I'TIa).
OnpenenuTb MOMEHT CHUJIbI, KOTOPBI HEOOXO0IMMO IIPUIIOKUTE K OJIOKY, BpalllaloIEMYCsl C
yTII0BO# cKOpocThio 40 pajn/c, 94To ObI OH OCTaHOBHWIICS B TeueHue § c. Jmamerp Osoka 30
CM, Macca 8 Kr.
[Inanera maccoi M nBumxkercs Bokpyr ConHIa IO 3JUIMICY TaK, 4TO MHHUMAaIbHOE
paccTosTHUuE MEXy Hel U COJTHIIEM PaBHO I, MakcuMaiabHoe — R. Haliti mepuon oOpameHus
naHeTsl BOKpyr ColiHIa.
Hon, BBUICTEB W3 YCKOPUTENS, UCHYCTHI ()OTOH B HAIMPABICHUU CBOETO JIBHDKCHUS.
Onpenenutb CKOpPOCTh (OTOHA OTHOCUTEIBHO YCKOPHUTENS, €CIH CKOPOCTh UL HOHA
OTHOCHUTEJIbHO ycKkoputens paBHa 0.8 c.

Bapuant 9
HaliTu MOMEHT MHEpLIUH TOHKOTO CTEP’KHA MAaccOol 3 KI' OTHOCUTENIBHO OCH, MPOXOIALIEH
NEPIEHIUKYJIAPHO CTEPKHIO M HaXOJIIelcs Ha pacCTOSHUU 1 cM OT OJHOrO U3 €ro
KOHLIOB. JlninHa ctpexHs 1 M.
HwmxHee ocHOBaHUME kKeye3HOU TyMObI, nMeromeit popmy munmuaapa quamerpom d=20 cM u
BbicoTOoi h=20 cM, 3akperseHo HenmoaBWXHO. Ha BepxHee oCHOBaHHE TyMOBI JIEHCTBYET
cuna 20 xkH. HaiiTu TaHTeHIMaIbHOE HANpPSHKEHUE T B MaTepHuajie TyMObI, OTHOCHUTEILHYIO
nedopMmaruio y (yroi CABUIa) U CMELICHHE BEPXHET0 OCHOBAHUS TYMOBI.
Yactunia macchl m HaxXOJUTCS BHE OJHOPOJHOIO Mapa mMaccbl M Ha pacCTOSHUM I' OT
nentpa. Haiftu: a) moTeHIIMaNbHYIO SHEPTHIO TPABUTAIIMOHHOTO B3aUMOJICHCTBUS YaCTHUIIBI
U 1mapa; 0) CHITy TATOTEHUS, C KOTOPOH Iap JIeHCTBYET Ha YaCTHUILY.
DoTOHHAs paKeTa ABUKETCS OTHOCUTEIBHO 3emiin co ckopocThio v=0,6 c. Bo ckomibko pas
3aMeJUINTCA XOJl BpEMEHHU B PAKEThl C TOYKHU 3PEHHsI 3€MHOTO Ha0IroaaTess?

Bapuant 10
[To rOpu30HTANBHOM IUIOCKOCTH KAaTUTCA JHUCK CO CKOpPOCThIO 8 M/c. OmnpenenuTtsb
KO3(QQUIMEHT CONPOTUBICHMS, €CIM JUCK, OyAydd TIpeloCTaBlIeH caMoMy ceOe,
OCTaHOBUWJICS, TpoUas 18 M.
ITepuon T Bpamenus N.C.3. paBen 2 u. Cuuras opOUTYy CIIyTHMKa KpYroBOH, HalTH, Ha
Kakoi BbICcOTE h HaJ MOBEPXHOCTHIO 3€MJIN IBUKETCS CITYyTHHK.
YcKopuTesb PasroHSeT MPOTOHBI 10 KMHeTHueckoi sHepruu E.=11,2101" k. C kakoii
CKOPOCTBIO V IBUXKYTCS MPOTOHBI? BO ckoNbKO pa3 yBenuuuTcs ux macca? Macca mokos
npotona mo=1,67-10%" kr.
CranbpHas IpoBOJIOKA JUIMHOM | M yKperuleHa OJHMM KOHIIOM Tak, YTO MOKET COBEpIIATh
KoJIeOaHUsl B BEPTUKAIBbHOM mi1ockocTH. K cBOOOJHOMY KOHIly MPOBOJIOKH MO/ABECHIIN TPY3
Maccoit 50 kr. IIpoBOJIOKY C Tpy30M OTKJIOHSIOT Ha BBICOTY IOJBECAa M OTITYCKAaIOT.
Onpenenutb abCONIOTHOE YIJIMHEHUE NMPOBOJIOKU B HM)KHEH TOYKE TPAEKTOPUU JBHXKEHHS
rpysa. Ilnomanas cedenus npobosioku 0,8 MM?, Maccoii IIPOBOIOKH TIpeHeOpeyb.

Bapuant 11

OpHoponHBIN mmIap Maccsl m M paaumyca R ckaTbiBaeTcs 0e3 CKOJBKEHHS MO0 HAKJIOHHOM
IUIOCKOCTH, COCTaBJISIIOIIEH yroa o ¢ ropu3oHToM. Haiitu: 3HaueHue koddduumenra
TPEHUs, IPH KOTOPOM CKOJIBXKEHHUS He Oy/IeT; KHHETHUECKYIO SHEPTHIO 11apa yepes3 t CeKyH
nocJie Hayana JBUKEHHUS.
BepxHMii KOHEIl CTAIBHOTO CTEPKHSA JUIMHOM /=5 M IJIOLIa/IbI0 NIONIEPEYHOr0 ceueHus S=4
cM’ 3aKpeneH HEMOJBHKHO, a K HIKHEMY KOHIly MHOJBENIEH Tpy3 Maccoii m=2 T.
Onpenenutb: 1) HOpManbHOE HANpsHKEHWE G MaTepuaia CTep:KHs; 2) aOCOJIOTHOE X U
OTHOCHUTEJIbHOE € YAJIMHEHUs CTEp)KHS; 3) MOTeHIMalbHYyl 3Hepruto E, pactsHyToro
ctepxkHs (Ecr=200 I'Tla).
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Omnpenenuts otHomeHue Maccesl ConHua M k Macce 3eMiM m, €ciiu cpejiHee paccTosHue R
ot 3emnu a0 Comuna B 390 pa3 Gombliie CpemHEro paccTostHus r oT 3emiu a0 JIyHbI, a
Bpems oOpamienus T 3emun Bokpyr ConHua Oosnbliie BpeMeHu oOpaiuenus t JIyHsl Bokpyr
3emiu B 13.4 paza.

Kocmuuecknii kopalib JBHXKETCS €O CKOpPOcThio L=0,9 ¢ Mo HampaBIEeHHIO K LEHTPY
3emimn. Kakoe paccTostHue [ IpoiiieT 3TOT Kopabib B CHCTEME OTCUETa CBA3aHHOM ¢ 3emiieit
(K — cucrema), 3a npomexxyTok BpeMeHH Ato=1 C, OTCUMTaHHBIN 11O YacaMm, HaXOASIIMUMCS B
KocmuyeckoM kopabie (K’ - cuctema)?

Bapuaur 12

ToHkast ogHOpOJHAs MeTaJUIMUecKas JIeHTa 3aKpeljieHa BepXHUM KOHIOM. K HinkHemy
KOHIly IpHJI0o)KeH MOMEHT cwibl M=1 MHwM. Yron ¢ 3akpyuuBanus jieHThl paBeH 10°.
Onpenenutb MOyb KpyueHwus f.
JIBa MaxoBUKa B BHJE AUCKOB pajnycoM R u nMeroniue Maccy m Kax/blil pacKpydeHbl 10
CKOPOCTH BpallleHUsI ® U TpeAcTaBieHbl camuM cebe. [lox nmedicTBUeM TpeHUs TEPBBIMA
MaXOBHUK OCTAHOBHWJICS 4epe3 t ceK., BTOPOW MaxXOBHUK clejiall 10 IMOJIHOM OCTaHOBKH N
000poToB. OrpeaeuTh TOPMO3SAIIUE MOMEHTHI JISI KaXKI0TO MaXOBHKA.
Ha ckonpko kumorpamm ymeHbliuTcss Macca CojHIIA 3a CYTKH, e€ciH oOmiass MOIIHOCTh
u3nydenns CojHIa B CyTKH paBHa 3,8:10%° Br?
Haiitn yckopenue cBobomHoro maaenus g, Ha Jlyne, ecnu ee paauyc paBeH 1738 km, a
cpenHsisi INOTHOCTH coctaBiisieT 0,6 mmotTHocTH 3emin. (R,=6400 km).

BapuanTt 13
HaiiTu oTHOCUTENbHOE yAJIMHEHHE BEPTUKAIBHO MOJBELICHHOIO CTEPXKHS O] JIEHCTBUEM
coOctBenHoro Beca P. [lnomiane nmonepeyHoro ceyeHus CTepKHs paBHa S.
Bau B Buzie crutontHoro nuiauHApa Maccoid mi=10 Kr Haca)keH Ha TOPU30HTAIbHYIO OCh. Ha
HWIMH]P HAMOTAaH IIHYpP, K CBOOOAHOMY KOHITY KOTOPOTO MOJIBEIIEH TPy3 MAacCOi mo=2 KT.
C KakuM ycKOpeHHeM OyJeT OIMyCKaThCsI THPSI, €CIIH €€ MPEIOCTaBUTh caMoMy cebe?
Haiitu ckopocTs, Ipy KOTOPOM KMHETUYECKAsi SHEPTUs PESITUBUCTCKON YaCcTUIBI PaBHA €€
SHEPTUH MOKOSI.
Pagnyc R manoit mianets paBed 100 kM, cpeiHsis INIOTHOCTD P BEIIECTBA IUIAHETHI paBHA 3
r/cm®. OnpeaenuTh napaboHdecKyro CKOPOCTh Y TOBEPXHOCTH ITOM MTaHETHI.

Bapmuanr 14
Uepes 6110k B BUJIE AHCKa, uMeroliero maccy m=80 r, mepekuHyTa TOHKasi TMOKasi HUTh, K
KOHIIaM KOTOpoM nozseeHsl rpy3sl MaccaMu mi1=100 r 1 mx=200 r. C kakuM ycKOpeHUeEM
OyIlyT IBUTAThCSI TPY3bI, €CITU UX MPEOCTaBUTh caMuM cebe? TpeHuem npeHeopeyb.
Haiitu paccrossune d mmanersl ot ConHua, ecin jgaHsl Macca ConnHuna M, mepuon
obparenus maHeTsl BOKpyr Connina T u rpaBuTarimonHas moctosinaas G.
Kakoe naBneHne HEOOXOIUMO NMPHIOKUTH K TOPLAM CTaJbHOTO IMIUHJPA, YTOOBI JUIMHA
ero He M3MEHMIIACH TIPU HOBbIIIEHHH TemmepaTypsl Ha 100°C (E¢;=200 I'Ma, a=11-10° K1)
[o - Tepmuueckuit K03(hHUIMEHT TUHEHHOro pacmupenus, [=lo(1+ot)]?
Bo ckonbko pa3 pensTHBHCTCKas Macca IPOTOHA OOJbIIEe DEISITUBUCTCKOW MacChl
JJIEKTPOHA, €clau 00e YacTHUIlbl UMEIOT OJMHAKOBYIO KHMHETHUYecKyro sHepruio Ei=1 I'3B?
Macchl mokos 371eKTpoHa 1 npotoHa pasHbl 9,1:107! kr u 1,67-107 kr, cCOOTBETCTBEHHO.

Bapuanr 15.

Kunernueckass »Heprus Bpamaronierocss maxosuka paBHa 1 x/[x. Ilox nelicrBuem
IIOCTOSIHHOTO TOPMO3SILET0 MOMEHTAa MaxXxOBUK BpAIAE€TCs PABHO3AMENJIEHHO U CHEaB
N=80 060poToB, ocTaHOBUJICS. HaiiT MOMEHT CHJI TOPMOKEHHUSL.
CBHHILIOBas NPOBOJIOKA MOJBELIEHA B BEPTUKAJBHOM IIOJIOXKEHMM 3a BEPXHHUM KOHEL.
Kakyro Han6omnpu1yto JUIMHY MOXET UMETh ITPOBOJIOKA, HE OOPHIBAsICH MO/ ACUCTBUEM CHJIbI
TsoxecTu? [Ipenen npoyHoCcTH Grnp cBUHLA paBeH 12,3 MIla.
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3. HexkoTopas miaHera Maccoid m JBHXKETCSA MO OKPY>KHOCTU BOKpYr COJHIIA CO CKOPOCTBIO
v=34,9 km/c. Haiitu nepuosn oOparmienust 3Toi uianetsl BOoKpyr ComHila. Macca coJiHIa
M=1,9810" k.

4. DJEKTpOH JBWXETCA CcO CKOpocThto L=0,6 c. Onpenenuth PEIATUBUCTCKUN HMITYIILC
AJIEKTPOHA.

KonTpoabsHnas padora Ne3

BapuanTt 1
Onpenenutpy nepuon T 3aryxarommx kojebanwii, eciu nepuos To COOCTBEHHBIX KOJIeOaHUI
CHUCTEMBI paBeH 1c, a jorapuMUYECKU TeKpeMeHT 3aTyxanus 0 pasen 0,628.
Mennsiii mapuk guamerpom d=0,5 cm mamaer B rmimnepuHe. OnpenenuTh: 1) CKOPOCTh L
YCTaHOBUBIIETOCS IBIDKEHUS IIAPUKA; 2) SBISETCS JIHM MPH STOW CKOPOCTH OOTEKaHUE MIapHhKa
namuHapHEIM? TT10THOCTH Meam n raunepusa 8,93:10° kr/m® u 1,26:10° kr/M?, coOTBETCTBEHHO;
BSI3KOCTh rmiepuna 1,48 Ila-c.
Onpenenuth amruiutyny Po 3ByKOBOro AaBiieHHs, €clM aMIUIUTyAa A KojeOaHUN YacTHIl
BO3/yxa paBHa 1 mkm. Yactora 3Byka v=600 ['11. YcnoBus HOpMalibHbBIE.
Ornpenenutb CKOPOCTh L PacHpoCTpaHEHUs BOJH B YIPYrodW cpeie, €ciiu pa3HocTh (a3
KoJie0aHul IByX TOYEK Cpeibl, OTCTOSIIMX APYyr oT apyra Ha Ax=10 cm, paBaa n/3. YacTtora v
KoJjeOaHuit papHa 25 I'm.

Bapuant 2
Huck pamuycom R=24 cm konelneTcss OKOJIO TOPU3OHTAIBHOM OCH, MPOXOMASIEH uepe3
CEepeMHy OJHOr0 W3 pPaJuyCOB MEPIEHAUKYIAPHO IUIOCKOCTH Aucka. Onpenenursb
npuBeneHnyto 1auHy L u nepuon T konebanuii Takoro MasiTHUKA.
[To TpyOke nnmuHOM [ u pagumyca R TeueT cTanMoOHapHbBIN JaMUHAPHBIA MOTOK >KUIKOCTH.
CkopocThb TeUeHHUs >KUIKOCTH 3aBUCUT OT PACCTOSIHUSL F JI0 OCH TPYOKHM IO 3aKOHY

v=U, (1— r’/ Rz) . Halitn maccy *kuakocTu, IpoTeKaroleil yepe3 cedeHne TPyOKH B €IUHUILY
BpeMeHU. [IT0THOCTh KUIKOCTH paBHA P.
B cyxoM Bo3ayxe IpH HOpManbHbIX ycrnoBusax (Po=10° ITa, To=273 K) uarencusHOCTS I 3ByKa

paBHa 10 nBt/M?. Omnpenenuts yuenbHOE AKyCTHYECKOE CONPOTHBIEHHE Zs BO3AyXa MHpU
JTAHHBIX YCIOBUAX M aMIUTUTYAY Po 3ByKOBOTO JaBJICHUS.

[Toka3ark, 4TO BBIpAKEHUE l//(x, t) = Acos(a)t—kx) YIIOBJICTBOPSICT BOJIHOBOMY YPaBHCHHIO
Py 1y
o U ar

MIpY YCJIOBUU @ =k V.

Bapuanr 3
MarepuanpHasi TOUYKa COBEpIIAET TapMOHWYECKHWE KoyieOaHus Buaa x=Asinawt. Haittu
OTHOIIIEHWE BPEMEHH MPOXOXKICHUS KOJEOIIOIICHCS TOYKOW 1-0¥ MOJOBUHBI aMIUTHTYIBI KO
BPEMEHU MPOXOKACHUS 2-0i TOJIOBUHBI aMIUIUTY/IbI.
Bona tedet mo kpyrioii rimagkoi Tpyde muaMeTpom d=5 ¢M co cpeaHeit ckopocTthio L=10 cm/c.
Omnpenenuts uncno PeiinHonbaca Re u ykazath xapaktep T€UeHUS KHIKOCTU (JJTaMHUHAPHOE WIIH
TypOynentHoe). =1 mlla-c.
Ha paccrosnunm 7 =24 M OT TOYEYHOIO M3OTPOIHOTO HCTOYHUKA 3BYKAa YPOBEHb €TI0
VHTEHCUBHOCTHU Lp1 =32 6. Halitu ypoBeHb MHTEHCHBHOCTH L, 3Byka Ha paccTosHuu 72=16
M. (Io=1 nBt/™>).
3ajaHo ypaBHeHHe MIOCKOH BOMHBI i/ (x, 1) = Acos(wt —kx), rae A=1 cm, =314 ¢!y k=2 m"".

OHpCIleJ'II/ITB qaCTOTY V, NJIMHY BOJIHBL 7\,, (I)aSOByIO CKOpPOCTh L, MAaKCUMAJIbHBIC 3HAYCHUA
CKOPOCTH U YCKOPCHUA KoJieOaHMit YacCTHULl CpCabl.
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Bapuanr 4
Haiitu Bo3Bpamatonryto cuity F B MoMeHT BpeMenu t1=1 ¢ u nonnyto sHepruto E marepuanbHoit
TOYKH Maccoi m=1 T, coBepmaroiiei kojaebdaHus mo 3aKkoHy x=Acosat, rae A=20 cm; w=27/3
cl.
[Tpu nBUXKEHUM MIApHKa paanycoMm ri=2,4 MM B KacTOPOBOM Maclie JaMHUHapHOEe OOTeKaHue
HaOJI0TaeTCs TIPU CKOPOCTH L IapuKa, He npesbimatomnieit 10 cm/c. [Ipu kakoii MUHUMaTBHOU
CKOPOCTH VL2 MIapUKa PaguycoM r»=1 MM B TIIMIEpUHE OOTEKaHWE CTaHET TYpOYJICHTHBIM?
[1moTHOCTH rIMIEpUHA — 1,26'10% kr/m?, muramuueckas Bsi3kocth — 1,48 Tlac.
UurencuBHocTh 3ByKa I=1 Br/M2. Onpenenutsh cpenHior0 00beMHYIO MIIOTHOCTh i HEPrHH
3BYKOBOM BOJIHBI, €CJIM 3BYK PACIpPOCTPAHSIETCS B CYXOM BO3/1yX€ MPU HOPMATbHBIX YCIOBHUSX.
HmeroTcst 1Ba HCTOYHUKA, COBEpPIIAOININE KOJIeOaH!sl B OAMHAKOBOM (pa3ze v BO30YKIAIOLIUE B
OKPY>KaIOIIIEeH Cpejie TIIOCKUE BOJHBI OJJUHAKOBOM YaCTOTHI M aMIUIUTYIbI A1=A>=1 mMm. Haiitu
aMIuUTyny A KoneOaHWil TOYKH Cpelbl, OTCTOSIIEH OT OAHOTO MCTOYHHMKA KoieOaHUil Ha
paccrosiHuu x1=3,5 M 1 OT Jpyroro Ha x»=5,4 M. Hanpasnenus xonebanuii copnagator. JnuHa
BOJIHEL A=0,6 M.

Bapuanr 5
Haiitu nepuon cBOOOIHBIX Majblx KojeOaHUN CTPYHBI JIMHOM 1 M C rpy3ukom maccoit 1 T,
YKpEIUIEHHBIM Ha ee cepenuHe. CTpyHy CUYMTAaTh TOPU3OHTAJIBHO HATAHYTOH, a HaATSKEHUE
MOCTOSTHHBIM U paBHBIM 10 H. Maccoli cTpyHBI TpeHeOpeUb.
Jlarynnplii mapuk auamerpom d=0,5 MM magaer B KacTOpOBOM Maciieé C IOCTOSHHOM
CKOPOCTBIO. JSIBNsieTCS JM JBUIKEHHE Macja, BbI3BAaHHOE NaJEHUEM B HEM NIapuUKa,
naMuHapHBIM? Reypnr=0,5. TIN0THOCTH NaTyHu U KacTopoBoro macia- 8,55:10° kr/m® u 0,96:10°
KI/M>, COOTBETCTBEHHO, KOO(Q(QUIIMEHT JMHAMMYECKOH BA3KOCTH KacTposoro Macna 0,987 Iarc.
Haiitu oTHOmIEHHE ckopocTed L1/L2 3ByKa B BOJOPOJE M YIIEKHCIOM Tra3e MpU OJUHAKOBOHN
TEMIIEPATYPE T'a30B.
Haiitu monosxeHue y3j70B M MyYHOCTEH CTOSYEW BOJIBI, €CJIM OTPaKEHUE MPOUCXOIUT: 1) OT
cpezbl MeHee IUIOTHOM; 2) oT cpeabl 6osee oTHOH. CKOpoCTh L pacrpocTpaHeHHst BOIHbBI 340
M/c ipu yacrote 3,4 kl'm.

Bapuanr 6.
Touka ydacTByeT B JBYX OAMHAKOBO HalpaBJIEHHBIX KoyleOaHMAX: x1=Aisinat u x2=Axcosax,
rae Ai=1 cM, 4>=2 cM, w=1 ¢’'. Onpenenuts aMnIUTYy A pe3ynbTHPYIONMIEro KonebaHus, ero
YacTOTY V M Ha4YaJIbHYIO (ha3y @o.
HabGmonarens, Haxoasimuiics Ha pacctosHuu /=300 M OT MCTOYHMKA 3BYKa, CIBIIIUT 3BYK,
NpUIIeNIInid 10 BO31yXy, Ha Ar=1,73 ¢ mo3gHee, yeM 3BYK, npulienmuid no Boje. Haittu
CKOpOCTH L 3BYKa B BoJie, eciii Temrieparypa T Bo3myxa paBHa 350K.
B Tpy0Oe ¢ BHyTpeHHUM quameTpoM d=3 cM TedeT Boja. OnpeaenuTh MaKCUMaIbHBI MacCOBBII
pacxon BOIBl Qmax IpU JamMuHApHOM TeueHHH. (Rexy=0,5; xoadduuument nuHammuyeckon
Bsa3kocTu Bojbl N=107 Ia'c; motHocTh Boakl p=10° kr/m?).
OT wucrouHuka KojeOaHWl pacrlpoCTpaHseTcsl BOJHA BJAOJb MPSAMON JMHHHU. AMIUIMTYJA
konebanuit A paBHa 10 cm. Kak Benmko cMmelieHue TOYKU Y, YAAJEHHOM OT MCTOYHHMKA Ha
x=3A/4, B MOMEHT, KOTJIa OT Hadaja Kosebanuii mpouwuto Bpems ¢1=0,9T?

Bapuanr 7
OHeprus 3aTyxarolux KojeOaHHi MasTHHKA, MPOMCXOJAIIMX B HEKOTOPOW cpere, 3a 1 MHH
ymenbiiniach B 100 pa3. Omnpenenuts KO3(QPHUIMEHT CONPOTUBIEHUS Cpeibl, €CiIu Macca
MasTHuka m=0,2 Kr.
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CKOpOCTh L 3BYKa B HEKOTOPOM ra3e MpH HOpManbHbIX yciousx (Po=10° IMa, T¢=273 K)
paBua 308 m/c. IlnotHocTs p rasa passa 1,78 xr/m>. Onpenenuts otHOmenue y=Cp/Cy mns
JTaHHOTO rasa.

K nopiiiHio CripMHIIOBKH, PACIIOI0KEHHON TOPU30HTAIBHO, TpuilokeHa cuia 15 H. Onpenenuts
CKOPOCTh UCTEUEHUS BOJbI U3 HAKOHEUYHHKA CIIPUHIIOBKYU L, €CJIH IUIOIA s S MOPLIHS paBHA 12
cM?.

[Tonepeunass BoJIHAa pacrpocTpaHseTcss BAOJb YIPYroro MIHypa €O CKOpPOCTbIO L=15 wm/c.
[Tepuon T xoneGanmii Touek mHypa paseH 1,2 c., a ammuryna A=2 cm. Onpeaenuts: 1) nnuny
BOJIHBI A, 2) (hazy ¢ KosneOaHHii, CMEIICHHE | , CKOPOCTh |/ U YCKOPEHHUE |/ TOYKH, OTCTOSIIEH
Ha PacCTOSTHUHU X=45 M OT UCTOYHHUKA BOJIHBI, B MOMEHT #1=4 C; 3) pa3HOoCcTh (pa3 A konebaHuit
JIBYX TOYEK, OTCTOSIIIUX OT UICTOYHHKA BOJHBI HA paccToIHUIX xX1=20 cM 1 x2=30 cMm.

BapuanTt 8
Teno coBepiiaeT BBIHYXKACHHBIE KoJieOaHUS B cpese ¢ Kod(h(HUIMEHTOM conpoTHBiIeHus P=1
r/c. Cuutas 3aTyXxaHue MalbIM, OINpPEACTUTh AMIUIMUTYAHOE 3HAu€HUE BBIHYXKIAIOLIEH CHIIbI,
€CJIM pe30HaHCHas aMIUTUTYyAa Apes—=0,5 cM, a gacToTa Vo cOOCTBEHHBIX Kojebanmii paBHa 10
['u. Macca tena m=20r.
bak BreicoToit h=1,5 M HamonHeH 10 kpaeB Bojoi. Ha paccrossaun d=1 M oT BepxHero kpas 0aka
00pa3zoBasioch OTBECUTE Mayioro nuamerpa. Ha xakom paccrossHuu [ oT 6aka majaeT Ha IOJ
CTpPYy#, BbITEKAIOIIasi U3 OTBEPCTHUSA?
JIBe TOukM HaxoAsATCs Ha paccTosHUM Ax=50 cM Apyr OT JIpyra Ha MPsSMOHU, BAOIb KOTOPOH
pacmpocTpaHsieTcsi BoiHa co ckopoctbio L=50 M/c. [lepuon T konebanwuii pasen 0,05 c. Haiitu
pa3HocTh (pa3 A KoneGaHMil B 3TUX TOUKAX.
CKOpBIif 1TOe3]] MPUOJIMIKACTCS K CTOSAIIEMY Ha IYTSAX JJICKTPOIIOE3Ty CO CKOPOCThIO L=72 KM/4.
DneKTpoIoes3 ], NoJaeT 3BYKOBOM curHain ¢ yactoroil vo=0,6 kI'm. Ompenenutp Kaxyuiyrocs
4acTOTY V 3BYKOBOI'O CUTHaja, BOCIIPUHUMAEMOTr0 MAIIMHUCTOM IO€3/1a.

Bapuant 9
KonebarenbHass cuctema coBeplIaeT 3aTyxawoommue Konebanus c dvactorod v=1000 I
Onpenenuth 4acTOTy Vo COOCTBEHHBIX KOJIEOAHUM, €CIIM PE30HAHCHAS YaCTOTa Vpe;=998 I'LI.
['opusoHTanbHBIM MIMHAP Hacoca umeeT nuameTp di=20 cm. B Hem aBuxkercst mopuieHb co
CKOpocThI0 LI=1 M/c, BBITAJIKMBasg BOAY depe3 orBepctHe auamerpoM do=2 cm. C kakoit
CKOPOCTBIO L2 OyAET BhITEKaTh Bojia U3 oTBepcTHsi? KakoBo OyneT m30biTouHOE AaBieHuE Ap
BOJIbI B iIMHpe? [IOTHOCTE BOBI 103 xr/v’.
[TapoBo3 moxxoauT kK Habmoaaremo co ckopocThio 200 m/c. Kakyro yacTOTy OCHOBHOI'O TOHA
T'yJKa OH YCJIBIIINT, €CJIM MAIIUHUCT CJIBIIUT TOH B 300 I'y?

3a1aHO ypaBHEHHUE MJIOCKOW BOJIHBI w(x,t) = Acos(a)t—kx) , e A=2 cm; 0=1256 ¢!, k=1 m’..

Onpenenutph 4acTOTy V, JJIWHY BOJHBI A, (pa30BYI0 CKOPOCTh L, MaKCHUMaJIbHbIC 3HAUYCHHS
CKOpPOCTH M YCKOPEHUS KOJICOaHUH YaCTHIL CPEIbI.

Bapmuanr 10
Onpenenuth nepuoi kojeOaHuil prytu Maccoil 136 r, Haxozsmeiics B U-o0pa3Hoil TpyOke ¢
mwiomazasio cedenus 2:10% m% Kamumnsapueiv s¢dextom npenebpeus. [notHocTs prytH 13,6
r/em’.
[MuctepHa HanoiHeHa BoAod M HedThi0. KakoBa OyneT B Hayalie CKOPOCTh L MCTEUEHUS BOJIbI
U3 OTBEPCTHs B JIHE, €CIU BbICOTa ciosi Boabl hi1=1 M, a cimosg Heptu ho=4 mM? BszkocTbio
npeHeOpeyb.
[Tyns mponerena co ckopocThio 660 M/c Ha paccTosHMM 5 M OT 4YenoBeka. Ha kakom
PaccTOSIHUM OT YeJI0BeKa ObuIa MyJIsl, KOTJa OH YCJIBIIIAJ €€ CBUCT?
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Onpenenuth MHY A Oerymiei BOJHBI, €CIIM B CTOSYEH BOJTHE pacCTOsSHUE [ MEXIy MEePBOM U
CEIbMOM MYyYHOCTSMH PaBHO 15 cM, a MEXy MEPBBIM U YETBEPTHIM Y3JIOM TaK»Ke€ PaBHO 15 cm.

Bapmuanr 11

I'mpst maccoit 0,5 Kr mojBemeHa K MPYKHHE, J)KECTKOCTh KoTtopod k=32 H/M, u coBepiraet
3aryxaromue Konebanus. OnpenenuTs Nepruo] 3aTyXalomMX KojaeOaHHid, eclii 32 BpeMs JBYX
MOJTHBIX KOJIEOaHUH aMILTUTYy1a yMeHbIuiaachk B 20 pas.

KakoBa ckopocTh HcTeUeHus KHUJIKOCTH U3 OTBEPCTHUS B CTEHKE COCY/Ia, €CJIM BhICOTa h ypoBHS
KUJKOCTU HaJ OTBepcTHEeM paBHa 4,9 M? BsA3KOCTh ®KUAKOCTU HE YUUTHIBATS.

[Tnockas 3BykoBas BosiHa umeet nepuoa T=3 mc, ammutyny A=0,2 MM U JUIMHY BOJHBI A=1,2
M. J7st Todek cpenpl, yIalCHHBIX OT UCTOYHUKA KoieOaHWH Ha paccTosiHue x=2 M, HauTu: 1)

CMeIlIeHue y/(x,t) B MOMEHT #1=7 MC; 2) CKOPOCTb i/ W YCKOPEHHE / JUIS TOTO K€ MOMEHTa
BpeMmeHu. HauanbHyto ¢a3y konebaHuii IpUHATH paBHOK HYIIO.

[Toka3atb, 4yTO BBIpAXKEHHE y/(x,t):Acos(a)t—kx) YIOBJIETBOPSICT BOJIHOBOMY YpPaBHEHUIO
d’v 1 d’y
d* o dr

IIPY YCIIOBUU W =Kk V.

Bapuanr 12
[Tepuong To coOcTBeHHBIX KOJeOaHWUW MPYKMHHOTO MasTHHKa paBeH 0,55 c. Onpenenutsb
PE30HAHCHYIO YacTOTY Vpes KOJIeOaHMit. B Bsi3koii cpene mepuos Toro xe mastauka T=0,56 c.
B mHe cocyma mpomenaHo oTBepcTMe cedeHHeM Si. B cocyn HamuTa Boja A0 BBICOTHI h.
OnpenenuTth IIIOMIAIL MOTIEPEYHOTO CEYEHHS CTPYH, BBITEKAIOIIEH U3 COCya Ha paccTOsSHUU 4
h ot ero nHa. Cuutarp, 4TO CTPYs HE Pa30OPBI3TUBAETCS, CUIAMU TPEHUSI IPEHEOPEYb.
3ByKoBble KoyiebaHus, wumeroumme yacrory v=0,5 klI'nm u ammmryny A=0,25 wMwm,
pactipoctpansiercss B ympyroit cpeae. [dmuna Bomubl A=70 cm. Haiitu: 1) CkopocTs v
pacrpocTpaHeHust BOJIH; 2) MAKCUMAJIbHYIO CKOPOCTh YaCTHUIl CPEJIbI.
OnpeaenuTb CKOPOCTh L PACHPOCTPAHEHHUs BOJHBI B YHPYroil cpeze, eciu pa3sHocThb a3 A
KOJIeOaHUH JIBYX TOYEK CpPEeJbl, OTCTOSIIUX APYr oT apyra Ha Ax=10 cm, paBHa /3. Yacrora v
Konebanuit pagHa 25 I'm.

Bapuanr 13
MakcumMasbHas CKOPOCTh TOUKH, COBEpIIAIONICH rapMoHuYeckue kosebaHus, paBHa 10 cm/c;
MaKCHMalbHOE ycKopeHue pasHo 100 cm/c’. HailTh HMUKIMYECKYIO YacTOTy » KONeOaHHi, UX
nepuoa T m ammutyny A.
Ucrounnk 3Byka wyactoto v=18 kIl mnpubnmkaercs K HEMOABMKHOMY pPE30HATOPY,
HAaCTPOCHHOMY Ha BOJNHY JIUHON A=1,7 cM. C KaKkoil CKOPOCTHIO JIOJDKEH JBUTATHCS UCTOYHUK
3ByKa, 4TOOBl BO30YXJaeMmble MM 3BYKOBbIE BOJHBI BBI3BIM KoOJIeOaHUS pe3oHaTOpa?
Temneparypa Bosayxa pasHa 290 K; y=1,4; u=29-10" xr/mons; R=8,31 Jlsx/Mons'K.
B mmpokoi 4acT ropu30HTAIBHO PACIONOKEHHONW TPYObl HEPTH TEUET CO CKOPOCThIO V(=2
m/c. Onpenenutb CKOpoCTb V2 HEPTH B y3KOM YacTH TPyOBl, €M pa3HOCTh JaBieHui AP B
IHMPOKOH U y3Koi uacTsx ee paBHa 6,65 kIla. Ilnotaocts HedTu 0,9:10° kr/™’.
3a1aHO ypaBHEHHE TJIIOCKOU BOJIHBI 1//(x,t) = Acos(a)t—kx) , e A=10 cm; ©=628¢c!, k=2 m!.

Onpenenuth 4YacToTy Vv, (a3oByl0 CKOPOCTh L, MaKCUMAJIbHBIE 3HAUEHUS CKOPOCTU H
YCKOPEHUS KOJIeOaHMI 9acTUIl CPEIBI.

Bapmuanr 14
DHeprus 3aTyXawllux KoJeOaHWN MasTHHKA, MPOUCXOMISIIMX B HEKOTOpPOW cpene 3a 1 MuH
yMeHbIIuIach B 64 paza. Omnpeaenuth Kod(Q(HUIIMEHT CONMPOTUBIICHHUS] CPENbl, €CII Macca
MasTHuka m=0,1 Kkr.
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2. CkopocTh L 3ByKa B HEKOTOPOM ra3e MpU HOPMAJIbHBIX YCIOBHSX (PO =10’ I1a, T, =273 K )

pasna 308 m/c. ITnoTHoCT p rasa pasHa 1,78 kr/m°. Onpenenuts otHomenue y =C,/C, s

JIAHHOTO Ta3a.

3. Ilo TpyOe anuHoM [ M paguycoM R TedeT CTalMOHApHBIA MOTOK KUIKOCTH. CKOPOCTh TEUCHHUS
2

r o
KUIAKOCTH 3aBUCHUT OT pACCTOSHHA r 1O OCH TPY6KI/I 10 3aKOHY U =0, I_F . Haiitu 06neMm

KUAKOCTHU, IPOTEKAIOLIEH uepe3 ceueHue TpyOKH B TUHUILY BPEMEHH.

4. TlonepeuHasi BOJIHAa pacHpOCTPAaHAETCS BIOJb YIPYroro IIHypa €O CKOpOCTbIO L=15 wm/c.
ITepuon T xoneGanuit Touek mHypa paseH 1,2 c., a ammumryga A=2 M. Onpenenuts: 1) mmuHy
BOJIHBI A, 2) (ha3zy ¢ KoieOaHHii, CMEIICHHE i , CKOPOCTh |/ U YCKOPEHHUE |/ TOYKH, OTCTOSIIEH

Ha PAaCCTOSIHMM X=45 M OT UCTOYHHKA BOJIHBI B MOMEHT f1=4 ¢; 3) pa3sHOCTh (a3 Ap kKonedanuit
JIBYX TOYEK, OTCTOAIIMX OT UCTOYHHKA BOJHBI Ha paccTosaHusIX X1=20 cM u x2=30 cm.

Bapuanr 15

1. OpgHopoaublil quck paguycoM R=50 cM kosebiaercs 0K0JIO TOPU30HTAIBHOW OCH, IPOXOASIIEH
yepe3 OAHY M3 00pa3ylolmuxX HWIMHAPUYECKOW MOBEpXHOCTH aucka. Haittu mepuoxa ero
Kosie0aHui.

2. Tlnomanps mopimHs B mmpuue Si=2 cM%, a miomans otBepctus Sp=1 Mm>. CKOJIBKO BpeMeHH
OyzeT BbITEKaTh BOJA U3 LLIIPHULA, €CIIM Ha MOpLIeHb AeiicTByeT cuiia F=8 H, a xox nopmns /=5
cm?

3. Ilpu npoxoXkIeHHH I0e34a MUMO HEMOJBHKHOTO HaOmIonaTens BbICOTa TOHA 3BYKOBOI'O

CHUTHAJIa TO€3/1a MEHSETCS CKauyKoM. HalTH OTHOCHTENhbHOE W3MEHEHHE YacTOTHI ﬂ’ eciu
Yo
CKOPOCTh Moe3/1a paBHA 54 KM/4.

4. Bomna pacnpoctpansiercs co ckopoctbio L=200 M/c. Haumensinee paccrosiHue Ax MEXIy
TOUKaMH cpefbl, (a3pl KojaeOaHUN KOTOPBIX MPOTHUBOMONOXKHBI, paBHO 2 M. Haiitu wactoty
Kosie0aHuM.

Kpumepuu ¢opmuposanus ouenox no 3adauam O01aa CAMOCMOAMENbHOU pPAdOMbl
cmyoenma (munoevle 3a0auu);

«omauunoy (S  OammoB) - oOydaromuics TOKazajd TIyOOKHEe 3HAHUS MaTepuaia o
MOCTABJIEHHBIM BOIIPOCAM, TPaMOTHO, JIOTMYHO €ro H3JaraeT, CTPYKTYpUpPOBaJI M Je-TaTu3UpOBal
uHopMalnio, u3deras MpocToro MOBTOPEeHUs: HH(GOpMALMK U3 TeKCTa, MHPOpMalUs MpeJi-CTaBlIeHa
B niepepaboTaHHoOM Bujie. CBOOOIHO UCTIONB3YeT He00X0IUMbIe (POPMYIIbI IPU PEILICHUH 3a/1a4;

«xopowoy (_3 6amna) - o0y4arouuiicss TBepA0 3HACT MaTepuail, TPaMOTHO €ro M3J1araeT, He
JIONYCKAeT CYIIECTBEHHBIX HETOUHOCTEN B MIPOLIECCE PELICHUS 3a/1ay;

«yooeremeopumenvroy (_1-2__0amnoB) - 0OydalOmMiics HWMEET 3HAHUSA OCHOBHOTO
Marepuaa 1o IOCTaBIEHHBIM BONpOCaM, HO HE YCBOWJI €ro JeTajel, JOMyCKaeT OTJebHbIe
HETOYHOCTH TP PEUICHUH 3a/1a4;

«neyooenemeopumenwvro» (0 6auIoB) — 00yJaIOMIMIACS TOMyCKaeT rpyOble OIIMOKY B OTBETE
Ha MTOCTaBJICHHBIC BOMPOCHI U TIPH PEIIICHUH 33124

5.1.3. Bonpocwt no memam oucyunaunst «Mexanukay
(konmponupyemasn komnemenyus OIIK-2):

[IpuBopsTcs OwieTsl K 2-M KoOJUIOKBUYMaM, 38 u 35 OMIIETOB COOTBETCTBEHHO,
IIPOBOJIMMBIM Ha 2-M U 3-M 3Tanax peuTUHTA.

Bonpocs! k ko1okBuyMy Nel
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Bbuaer Nel

Kunematuka kak pasnaen mexanuku. Halitu Mmonyns a = [51T +7- k]

Uro 3HAYUT MHBapHAHT NpeoOpa3oBaHUil KoopAMHAT U BpeMeHu? Kakue mHBapuaHTHBIC
BEJIMYMHBI B IpeoOpa3zoBanusx [ anunes?

PensituBucTCcKO€ ypaBHEHUE ABMKEHUA. DOTOHHBIE PAKETHI.

AOcCoMOTHO ynpyruil yaap. 3aKOHbl COXPAHEHHUS UMIYJIbCA U SHEPTMH B KJIACCUYECKOM
buzuke.

Hedopmarus n ee npuuunsl. 3akoH ['yka. Jlepopmarus kpyderus. Monaynb KpydeHus.
[Tepuon KpyTHIBHBIX KOJICOaHM (BBIBO).

buaer Ne2
[Tpurammn otHocutenbHocTr ["amunes. [Ipeo6pazoBanus ["amumes.
OcnoBuble equnnilsl CU. Beipazuth uepe3 ocHoBHBIE equuuilpl CU cienyronme BeTMYrHbI:
10° I'la, 103 mx/Ix, 10 kH, 10 M»B.
®opmyna DiHIITEHHA. DHEPrus MOKOs. 3aKOH COXPAHEHHUs SHEPTUU B PENSTUBUCTCKOM
cinyyae. Kunernueckasi HEprusi B peSITABUCTCKOM CITydae.
MoOMEHT HMHEpLUHMHM TBEPAOrO0 Tela W MOMEHT HMHepuuu crtepkHs. Teopema Illteiinepa-
['toiirenca (BeIBO).
Hedopmarust pactsokeHuss U cokatusi. Mexanudeckoe Hampspkenue. Moaynp FOura u
kod¢urment [lyaccona. 3akon ['yka (0000IICHHBIN) ISl pa3HBIX BUIOB e(hOpPMAIIHH.

Buuer Ne3
MrHoBeHHas och BpaieHnus. Teopema Diinepa.
[Tpenen ynpyroctu u npeaen npodHocTH. [Inactuueckue u ynpyrue aedopMarmm.
[TpocTpaHcTBEHHO-BpeMEHHOM HHTepBall. Ero MHBapuaHTHOCTH (J10Ka3ath).
Cuna. Beipasuts 1078 mxH, 10° MH uepe3 ocHosHble enunuis CH.
OcHOBHOE YypaBHEHHE JMHAMUKH BpallaTeIbHOTO JBIKEHUS TBEPIOro Tena (BBIBO).
VYpaBHenne MoOMeHTOB (BbiBoja). CpaBHHTENbHas TaOauIa TMOCTYNATEIBHOTO |
BpallaTeIbHOTO JIBH>KEHHUII.

Buier Ne4
Hedpopmarnust kpyueHus. Pusmueckuil cmbica wmonynas KkpyueHus f. KpyruibHble
KoJie0aHus M UX Tepuo (BBIBOT).
LlenTpocTpeMuTenbHOE YCKOpEeHHE (Uepe3 IMHEHHYIO U YIIIOBYIO cKopocTH). Hampasienue
LIEHTPOCTPEMHUTEIILHOTO  ycKopeHud. Ilouemy mnipu pasnHomeprHom KpPUBOIUHEHHOM
JIBIKEHUU €CTh YCKOPEHHE?
A606epanus csera. OnbiT Maiikenscona-Mopi.
II 3axoH HproTOHA. YpaBHEHHE IBUKEHUS.
PaboTa npu BpamaTesbHOM JBM)KEHUU TBepAoro Tena (BbiBoN). CpaBHUTENIbHAs TabIUIa
MTOCTYIATEIbHOTO U BPAIlaTEIbHOTO IBUKEHHM.

Buaer Nes
DHeprus v IIOTHOCTh YHEPTHH YIPYTUX Aedopmainii (BEIBOL).
BeKTOpBI. HpaBI/IJ'Ia CJIOJKCHUS U BBIYUTAHUA BeKTOpOB.

Cnoxuts d+b: a / b (rpadmueckm)

Bruects b—a: a / \I; (rpacduyeckn)

ClOXHTh: d =5i +6) —kub= —4?—j+l€ . BeruecTs Te k€ BEKTOpPHI d U b

[Tomnass MexaHW4ecKkass DSHEPrUs. 3aKOH COXPAaHEHHUs OJHEPrMH B KIACCHUYECKOM W
pEeNSTHBUCTCKOM cliydasix. CBSI3b MEXKIy KHHETHYECKOW OSHEpPrHeld W UMIYJIbCOM B
PENATUBUCTCKOM CIIy4ae.

[lenTpobesxHas cuiia HHEPLUH.
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MOoOMEHT HHEpPLMH U TEH30p UHEPLUU. MOMEHT MHEPLIUU KOHYCA (BBIBO).

Buier Ne6.
[TonspHas ¥ UUAMHAPUYECKAs CUCTEMBI KOOpauHAT. VX CBSI3b C 1€KapTOBOM CHCTEMOM
KOOpJMHAT.
bamnmuctuyeckas runoresa. OnbiT PU30 U €ro TPaKTOBKA.
Koadduuuent [lyaccona p u moxyns capura G. Cesas3p Mexny monyinem FOura E, G u .
Tenzopsl nedopManivy U HAMPSIKEHUS.
III 3akoH HproTOHA M 3aKOH COXpAaHEHUSI UMITYJIbCA KAK €r0 CIECICTBUE. Y DPABHEHUE
MOMEHTOB (BBIBOI).
MowmeHT nHepuu mapa (BbIBOJ).

Buser Ne7.
I'paduk 3aBHCUMOCTH OTHOCUTENBHOH AedopMalui OT MEXAaHUYECKOTO HaIpPsKEHHUS.
VYupyras u mactuyeckas aAeQopmariui.
Cdepuueckas cucreMa KOOPAMHAT U €€ CBSI3b C IEKAPTOBOM CUCTEMON KOOpAUHAT.
[ToctymaTuBHBIN XapakTep MOCTOSHCTBA CKOpOCcTH cBeTa. [Ipeodpa3zoBanus JlopeHma.
Kunernyeckast sHEprusi B pelsTUBUCTCKOM ciiydae. CBs3b MKy KHHETHUECKON dHEprueit
1 UMITYJIbCOM B PCIIATUBUCTCKOM ClIy4ac.
VYpaBHeHHe IBHKEHUS TBEPAOTO Tena (BbiBoa). CpaBHUTENbHAS Ta0IHIIA TOCTYATEILHOTO
1 BpalllaTCJIbHOI'O HBHH(GHHﬁ.

Buner Ne8
Pasmyc-Bektop. Emunmunbie BekTOphl. UeMy paBHO MpPOM3BEACHHE: [ X j; kXI; Jxk;
k xi ? Moxynb BekTOpa @ =mi +nj + pk .
Tenszop neopMalliu U TEH30p MEXAHUYECKOTO HarmpskeHus. O00OmeHHbIi 3akoH ['yka B

ciyvasix aepopMalliy CIBUTa U KPYUCHHUS.
[TpeobpazoBanus JlopeHria.

Mowmenr cunbl. HanpaBnenue M . YpaBHeHHE MOMEHTOB. (BBIBOJ).

3aKkOoH BceMUpPHOro TiaroteHus. Pusmueckuit cmpicn G. IloreHuman u HanpsKEeHHOCTb
rpaButannoHHoro nois. [locrosauas Kemepa.

Buaer Ne9
CkanspHas BenuurHa. Hamucats 7 ckansipHbIX BenuduH. HailTu ckansipHOe Mpou3BeAcHHE:

(a?+bj+cl€)-(m7+nf+pl€).

Hedopmanus casura. @usznueckuit cmpica monyns casura G. Ceass mexay G, |, E. (u -
koaddumment Ilyaccona, E — momgynp FOnra).

N30TponHOCTh U OJHOPOAHOCTh MPOCTPAHCTBA U 3aKOH COXPAHEHHS MOMEHTa MMITYJIbCA.
3aKOH U3MEHEHHUSI MOMEHTA UMITYJIbCA B HE3aMKHYTHIX CUCTEMaX.

VYpaBHeHne MOMEHTOB (BbiBoa). CpaBHUTENbHAas TaONWIa MOCTYHNATENLHOTO W
BpAIllaTEeIbHOTO ABUKECHUH.

PaGora cubl TskecTH (BBIBOA). SIBIISIETCS JIM CUIIA TSKECTH MOTeHIUanbHOU? (OOBSICHUTB).

Bbuaer Nel0
UeMy paBHO IPOM3BEICHUE (31T +6] -7k ) x (—27 —4j+k ) ?

O0600611eHHbIH 3aK0H ['yKa /17151 pa3HbIX BUJIOB Ae(opMaiui.
MomMeHT uMItyibca (KOJM4ecTBa IBUKEHNUs ). 3aKOH COXPAaHEHHUsS MOMEHTa UMITYJIbCa.
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3aKOH COXPAaHEHUs SHEPIrUU B PEIATUBUCTCKOM cCilydae. DHeprus nokos. KunHernueckas
JHEPrusi B PEIATUBUCTCKOM ciydae. CBs3b MeXAYy PpEIATUBUCTCKOM KHHETHYECKOU
SHEPTrUEH U MOJHOW SHEPTUEH.

CpaBHuTeNbHAs TaOIMIA TOCTYNATEIBHOTO U BPAIATEIbHOTO JBM)KEHUH. MOIIHOCTD NpH
BpalllaTeIbHOM JBM)KEHUU TBEPJOTO TeJla BOKPYT HEMOABHKHOM OCH.

Buaer Nell
Cucrema orcuera. Baxneilmme cucrembl KoopauHatr. Hailtu wMoayns  BekTopa
=30 -5j+k
AOconroTHast 1 oTHOcUTeIbHas Aedopmarus. 3akoH ['yka. duznueckuii cMbich G, E, L.
IT kocmuaeckast ckopocth. (BeiBOA). [TocTosiHHas Kemepa.
Pabora cun BceMupHOro TAroreHus (BbIBOA). SIBIAIOTCA JM  CUJIBI  TATOTEHUS
MOTEHITUATBHBIMH? (OOBSICHUTB ).
@opMmyibl CIIOKEHUS CKOpocTed B mnpeoOpasoBaHusix JlopeHua. (BeiBoa). SIBisercs nu
CKOPOCTh MHBapUAHTHOM BETUYUHON B mpeobpazoBanusx Jlopenma?

Buaer Nel2
Cxopocts B koopauHataoit popme. [Ipoexunu ckopoctu Ha ocu OX, OY, OZ.
JIBm>xeHue tena, OpOoIIeHHOTO0 FOPU30HTAIBHO.
Wmnynec. M3onupoBaHHas cuctema. 3aKOH COXPAaHEHUs UMIYJbca. 3aKOH H3MEHEHUs
UMITYJIbCA B HEU30JIMPOBAHHBIX CUCTEMAX.
IlenTp macc. Teopema 0 IBMKEHMH LIEHTPA Macc.
HanpskeHHOCTh M MOTEHIMall IpaBUTALMOHHOrO mosst. Kak MeHsiercss HanpsyKeHHOCTb U
NOTEHLIMA]A TPAaBUTALMOHHOIO TOJS 3eMJIM C BBICOTOM HaJ MOBEPXHOCTHIO 3eMiu?
['paBUTALIMOHHBINA paguycC U ero Gu3ndeckuil cMbici. «HepHas 1bipay.

Buaer Nel3
PaBHOMEpHOE BpaliareiabHOE JBM)KEHHE U €ro KHHEMaTHYEeCKHE XapaKTepUCTHKU
(Zin,iif,&, 0,0, fn T.I[.).
JlekapToBa mpsIMOYrojibHasi CHCTEMa KOOpJAMHAT M €€ CBsI3b C IOJISIPHOW U
LWIMHPUUYECKON CHCTEMaMu KOOPAMHAT.
CrnenctBue npeoOpazoBanuii JIopeHIla — OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH COOBITHI
(BBIBOJ).
Teopema IlIteiinepa-I'tolirenca (BbIBOJ).
HesecomocTs. I'paBuTaniMOHHass M MHEpPLUMOHHAs Macchl. IIpUMHLIMI SKBUBaJIEHTHOCTH.
CpaBHuTenbHas TabIMIa MOCTYNATEILHOTO U BPAILlaTENbHOTO ABMKEHUH.

Buier Nel4
JIBukeHne Tena, OpOIIEHHOTO MOJA YIJIoM K Topu3oHTy. CKOpocTh B JHOOOH MOMEHT
BPEMEHHU IIPU TAKOM JBUKECHUHU.
Bekropaoe mnpousBenenue. CBOHCTBAa BEKTOPHOTO mpousBeneHusd. Haiitu wmonynb
b=3+4]—k.
OIHOPOAHOCTH MPOCTPAHCTBA U 3aKOH COXPAHEHMS UMITyJbca, Kak ciencteue Il 3akona
Hsrorona.
Pa6oTa B nmorennmanbaOM 1os1e. [loTeHIIManpHas SJHEPTUs K €€ HOPMHUPOBKA.
®opmyna [roakoBckoro (BpIBOA). XapaKTepUCTHUIECKasi CKOPOCTh CI0OXKHOTO MaHEBpa.

Buier Nel5
PeakTuBHOE nBMKeHHE. YpaBHeHHE Memepckoro (BeIBOA). PeakTuBHas cuia.
Heunepumanwsnas cucrema orcueta (HMCO). IlepenocHast cuna WHEpPIUH.
CnenctBue npeobpazoBanuii JIopeHIa — COKpalieHle JUIMHbI IBUXKYILIErocs Tena.
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TpaekTopusi, myTh, IepeMelieHrne. AGCOIIOTHOE, OTHOCUTEIBHOE U TIEPEHOCHOE JIBUKECHHUS.

Haiit pa3HOCTh BEKTOPOB: b —a : a /%

M d= (47 —6)+7k ) b= (—3? —2j+5k ) . CpaBHMTenbHAs TAabIMIA MOCTYNATETHLHOTO H

BpalaTeJIbHOTIO ,I[BH)KGHPIFI.

Bujaer Nel6
VYrioBasi CKOpOCTh U yIioBoe yckopeHue. Mx nanpapnenus.

HaiiTi ckanspHOe IPOU3BeIcHHE BEKTOPOB: d = (317 —2j+4k ) ub = (—57 —-3j -7k ) .

PenstuBucTckass Macca. 3aKkOH COXpaHEHUsS DSHEPrUM B PEISTUBUCTCKOM  CIydae.
Kunerndeckast sHEprus B peIsITUBUCTCKOM ClIydae.

Pa6ota. Momaocts. KII/I. MI3MeHeHne KHHETHYECKOM YHEPTHH.

Kunernueckast sneprust TBeporo tena. Teopema Kenura (BoiBoa). CpaBHUTEIbHAS TaOIHIIA
MOCTYNATEIbHOT0 ¥ BPalaTEIbHOTO ABUKECHHUI.

Buuer Nel?7
VYckopenue. Yckopenne B koopaunatnon ¢opme. [Ipoexiuu yckopenus Ha ocu OX, OY u
OZ.
TaHreHuuanabHOE, HOPMAJIBbHOE U MOJHOE YCKopeHusa. Ilokazarb uX Ha mpuMmepe
KPUBOJIMHENHOTO JIBUKEHUS.
CnenctBue npeodpasoBanuii JIopeHa — 3ameAsIeHue X0/1a ABUKYIIMXCS YacoB.
[TorenuuanbHble cunbl. HeobxoauMoe U IOCTAaTOYHOE YCIOBUE MOTEHIIMAIBHOCTH MOJIS.
Pabota cun tarorenus (BbIBON).
I kocmuyeckas ckopocts (BeiBo). 111 3akon Kemepa.

Buaer Nel8
Crenens cB000b1. [TocTymarenbHoe, IIOCKOE U BpalllaTeIbHOE IBIXKEHUS TBEPJIOTO TEa.
CxkansipHoe MIPOU3BEJICHUE u €ero CBOJMCTBA. Haiitu MIPOU3BEJICHUE:

(57 +67—2k)- (31 27 k).

Cob6ctBenHoe BpeMsa. CBsA3b MEXIy NPOCTPAHCTBEHHO-BPEMEHHBIM HHTEPBAJIOM U
COOCTBEHHBIM BPEMEHEM.

Kopuonncosa cuna nHEpuu.

AGcomotHo  Heynpyruii  ymap. [lpuBenennas wmacca. CpaBHUTenbHas Tabmuma
MOCTYIATEIBFHOTO U BPAIIaTeIbHOTO JIBHKECHHIA.

Buier Nel9
Vs Ditnepa. HaiiTn nponssenenue: (31T +4j—k ) - (7 —k+5 j)

PaBHOIIEpEMEHHOE BpallaTeabHOE ABM)KEHHE. YTJIOBas CKOPOCTb U YIVIOBOE YCKOPEHHE.
EnuHuib1 ux u3MepeHus.

OnHOpPOJHOCTH BpPEMEHM M 3aKOH COXPaHEHHsS DHEPIMH B KJIACCUYECKOM M B
PENATHBUCTCKOM CIIydasiX.

Pabora cun ynpyroctu. SBIstOTCS JIW CUITBI YIIPYTOCTH MOTEHIHATBHBIMU? (OOBICHUTD).
MoMeHT uHepLUHU TeNa BpallleHus: TPOU3BOIbHON (POPMBI (BBIBO).

Bbuser Ne2(
MoMeHT nHepIMH KOHyca (BBIBOJ).
3akonsl Kemnepa. [Tocrossanas Kemepa.
I 3akon Hetotona. ICO. Macca kak Mmepa MHEpTHOCTH.
W3onupoBaHHas cucreMa. BHelHre u BHyTpeHHHE CUJIbl. 3aKOHBI COXpaHEHUSI.
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[Touemy cymiecTByeT yCKOpeHUE MPU pasHOMEPHOM KPUBOJIMHEHMHOM JBMXKEHUU (ITOKa3aTh
Ha puC. U 00BICHUTH). Kakoe 3To yCKOpeHHe B KaK OHO HAIpPaBJICHO?

buier Ne21
KpuBosuueliHoe  aBumxkenue. IIpumepsl  Takoro  IBWXKEHMS.  YCKOPEHHsS  IIpH
KPUBOJIMHEWHOM JIBUJKEHUU.

Haiitu ckansipHoe npousBeaeHue: (417 —57+ 6k ) . (—317 +7] - k ) .

WuBapuantel mpeoOpasoBanuii ['ammmes. AOCOMIOTHBIA XapakTep OJHOBPEMEHHOCTH
COOBITUH.

MOMEHT HHEpLMHU CIUIOLIHOIO HUIMHJpPA (BBIBON).

I'paBuTanmonHblii paauyc W ero ¢usnueckuii cmbica. «YepHas gwipa». Pasmepsr
Bcenennoii. ['paBuTariionHas 3Heprus mapoodpa3zHoro tena (BBIBO).

Bujaer Ne22
['paBuTanmonHas sHeprus mapa (BbiBoa). [’ paBUTaliMOHHBIN paanyc (HU3HUECKUN CMBICT).

AOGCOIIOTHOE, OTHOCUTENBHOE U IEPEHOCHOE ABMKEHUSL. POpMyIibl 111 S, U M d MPU TaKUX

JIBYDKEHUSIX.
PasBuTHe B3ri110B Ha ckopocTh cBeTa. OnbIT Pemepa.
CpenHsisi CKOPOCTh U MTHOBEHHAsl CKOPOCTh. HarmpapieHne ckopocTu Kak BEKTOpa.

IIpaBuna cii0)KeHHsI HECKOJIBKUX BEKTOpPOB. Haiitn cymmy a+b +c+d :

\b‘ (rpaduueckn)
¢
Haiitu pa3HOCTb ClIeIyIOIIMX BEKTOPOB:
i G=5+6]—kub=-Ti -] +k

Buier Ne23
PaBHOMEpHOE BpalllaTeIbHOE ABUKEHUE. YTIIOBAsA CKOPOCTh U YCKOPEHUE, UX HAIPABIICHHUS.
JuHamuka Kak pa3zen MexaHuku. 3akoHbl HeloToHa.
OO0uwmii mpuHIMN OTHOCUTENbHOCTH. [IpeoOpazoBanus Jlopenua.
PenstuBuctckuii  ummynbsc.  OHepruss mokosd. CBs3b  MEXAY  PEISITUBUCTCKHUMHU
KMHETUYECKOM DHEPrUed U UMITYJIbCOM.
CronkHOBeHHUsI. 3aKOHBI COXPAaHEHUs IPU CTOJKHOBEHUSAX (YNIPYTruil U HEYIPYIHid yiapsl).

Bbuaer Ne24
O06006mennbiii 3akoH ['yka. ®usmueckuil cmbicn E. Mexanuueckoe HampsikeHHE G U
OTHOCUTeNbHAs eopMmanus €. TeH30pbl G U €.
CpaBHuTenbHas TabIMIa MOCTYNATEILHOTO U BPAILlaTEIbHOTO ABMKEHUH.
Kak m3menuTcs yckopeHue cBoboaHoro majaeHus ¢ BeicoToi? III kocMuyeckas CKOpPOCTb
(BeiBOM). II 3akon Kemnepa.
MOMEHT HHEpIMH JUCKA U TMOJIO0r0 HUINH/PA (BBIBON).
CKopoCTb U YyCKOpPEHHE B BEKTOPHOM 1 KOOPAMHATHOMN opmax.

buier Ne25
3akoHbl coxpaHeHus. [IoHsaTHEe mpocTpaHCTBA U BpeMeHH. M30TpOITHOCTE U OJTHOPOIHOCTH
IIPOCTPAHCTBA U BPEMEHHU.
OO6wbsicHeHne abeppanuu cBeta 1 onbitTa @U30 Ha OCHOBE IpeodpazoBanuit JlopeHa.
Pabora npu BpamaTesbHOM ABHXKEHUH TBEPJOTO Tela (BBIBOJ).
Pabora cun ynpyroctu (BeiBoa). [loTeHIIMaMbHBIE CUITBI.
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Teopema IlIteiinepa — 'toiireHca (BbIBOX).

Buier Ne26
BexTopnas npoussenenue. Haiitu: [5 XEJ ,tne d=6i —j+k,b=—1+7]+3k.

JIBukenue tena, OpOIIeHHOT0 TOPU30HTAIBHO.

YpaBuenne Metepckoro (BbIBOJ).

CpaBHuTenbHasg Ta0dMIla TOCTYNAaTEIbLHOTO M BpamlaTesJbHOro JaBrxkeHuil. I[lomHas
KMHETUYECKasi 3HEPTUsl TBEPAOIO Tela.

Heunepuuanbusie cucrembl otcueta. Cumibl uHepuuu (IEpeHOCHas, UEHTPOOEKHas,
Kopuonuca).

Buier Ne27
VYpaBHeHuUs IBHKEHHS TBep1oTo Tena. CTeneHu cBoOO k. Yiibl Ditnepa.
3aKOH COXpaHEHHS] MOMEHTa KOJWYECTBa JIBWXKCHMs. (BBIBOJA). YpaBHEHHE MOMEHTOB
(BBIBON).
PaBHOMEpHOE BpalarenbHOE ABHKEHUE W €ro XapakTepucTuku. HampasneHue yrioBoit
CKOPOCTH U YTJIOBOTO YCKOPEHHSI.
3akonsl Kennepa. [loctostnnas Kemnepa. I'paButaninoHHbIi paguyc.

Haiitu moayns b = 6i —7j —k . Kakue BeKTOpHbIE BETMYUHBI Bb 3HaeTe? [lepeunciuts.

Buier Ne28
MoMeHT uHepLUU TBEPAOTo Tena. MOMEHT UHEPIUH HUIUHAPA (BBIBO).
JIBrkeHme Tena, OPOIISHHOTO O] YIJIOM K TOPU30HTY (BBIBOI).
CpaBHuTenbHas TabIUIa MOCTYNATEIHHOTO U BPAILIATEIbHOTO ABM)KEHUN
Hedbopmarust kpyuenus. llepuon KpyTuiabHBIX KoyieOaHMM. YTOpPYrue W IUIACTHYECKUE
nedopmaruu. Moaynb kpydeHus (GpU3MUECKUi CMBICIH).

Haiitu ckanspHoe NpousBeneHuE d b= (417 —6j -k ) . (17 +27+3k ) :

Buier Ne29
I'paBuTanmonnas »Heprusi mapa (BbIBon). ['paBUTAlMOHHBIN paauyc, ero (usmdeckuit
cMbIci. «HUepHas pIpay.
Haiiti pa3HoCTh: &—E:<5f+f—3£)—<4f+6j+§)n a /'l;
4—
DHeprusa ynpyrux nedopmanuid. I[lnoTHOoCTs dSHeprum ymnpyrux nedopManuii  Ans

nedopmaluii pacTsKeHHe-CKaTre U CABUTa (BBIBO).

3akoHbl HpioTOHA. YpaBHEHUE ABUKEHUSI MATEPUATIBHOU TOUKH.

Hentp w™macc. Teopema o jABWKeHHMH LeHTpa Macc. CpaBHuTenbHass TaOmauIa
MOCTYTATENbHOTO U BPAalIaTEIbHOTO IBHXKEHUI.

Buier Ne30
MoOMEHT UMITyJIhCa CUCTEMBI MaTepUATbHBIX TOYEK. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA.
YpaBHEHUE MOMEHTOB (BBIBOJ).
[TorennuanbHble cuibl. PaboTa MOTEHIMATBHBIX CHIT (CHIT TSKECTH, YIIPYTOCTH, TSATOTEHUS)
(BBIBOI).
BpamaTensHoe JBHKEHUE U €r0 KHHEMAaTHYECKUE XapaKTePUCTUKH (W, dn, dx, B, ¢, ®, T, v,
A, anom—r)-
AOCONIOTHO HEYNpYTruid yaap (BBIBOJIBI).
Codepudeckasi cucteMa KOOPAWHAT M €€ CBSI3h C JIEKAPTOBOW cHCTeMOW kKoopauHat. Haiitu

BEKTOPHOE TTPOHM3BEICHNE [5 X bj = (51T +6) — 7I€) X (41T -3j - l;)

Buaer Ne31.
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Dopmynbl CIOKEHHS cKopocTedl B mpeoOpasoBaHusx Jlopenma (BeiBOf). SIBnsercs miu
CKOPOCTh MHBAPHUAHTHOW BEIMUYMHOM B TIpeoOpa3zoBanusix JlopeHna (BpIBO)?

Teopema llteitnepa — 'toiirenca. (BbiBoa). YeMy paBeH MOMEHT MHEPLIMHU CTEPAKHS Maccoi
m ¥ JJIMHOM [ OTHOCUTEIILHO OCH, MMPOXOASAIIEH Yepe3 OJNH U3 KOHLOB CTEPKHS?
[MunuHapuueckas CUCTEMa KOOpPAMHAT U €€ CBA3b C JAEKapTOBOM CHUCTEMOM KOOpIMHAT.

Haiitu @-b =<5?—6}'+l€)‘(7—l€+3]’)
IT kocmuueckast ckopocth (BeIBOM). | 3akoH Kerepa.

Pabora mnpu BpamareabHOM M IOCTYNATEIbHOM JIBWJKEHHUSAX. MOIIHOCTh, K.ILJ.
Kunerndeckas 3Heprus B KJIIACCUYECKOM U PEISTUBUCTCKOM CIIy4asX.

Buuer Ne32
Heuneprnuansaas cucrema otcueta. [lepeHocHas u HeHTPOOESKHAS CUITBI HHEPIIUH.
CrnenctBus npeobdpazoBanuii JlopeHia (BbIBOI).
Bunel ycxkopenuii. M1300pa3uts rpaduyecku.
O60061menHsbIH 3akoH ['yka. @usudeckuii cmbica E. ['paduk 3aBUCUMOCTH  OTHOCHUTENBHOM
nedopmaluu 0T MEXaHUYECKOTro HanpspkeHus. [Ipenensl ynpyrocTu ¥ mpoOYHOCTH. Y ipyras
U Tuiactudeckas aedopmanuu.
Kunernueckass aHeprus  TBepaoro Ttena  (BeiBox).  CpaBHuTEnbHas — Tabiuia
MOCTYMATEIbHOIO U BPAalIaTEIbHOTO IBHXKEHUIA.

Buaer Ne33

CkanspHoe M BEKTOpPHOE Mpou3BeaeHue. [[BoilHOe BEKTOpPHOE MPOU3BEACHHE dx(b xE’).

Haiiti Moyis BekTopa d =6i — 7] +k .

KpuBonuHeliHOE JABW)KEHHE M €r0  KMHEMAaTUYECKHME XapakTepucTuku. Ilodemy
PaBHOMEpPHOE KPUBOJIMHEMHOE JBM)KEHUE MPOMCXOAUT Beerna ¢ yckopenuem? Kakxoe 3to
yckopeHue?

CpaBHUTENbHAS XapaKTEPUCTHKA MOCTYNATEIbHOIO U BPAILlaTEIbHOTO ABMXKEHHM.
OO0mbscHeHue abeppanuu cBeta u onblta Gr3o Ha ocHOBE Npeodpa3zoBanuii JlopeHa.
Pabora mpu moctynarenbHOM M BpallaTeIbHOM JBHKEHHUSAX. Mepa paboTel. MOUIHOCTS.
KIIJI. beiBaet nu pabota orpunarensHoii? Korna?

Buuer Ne34.
JIBi>keHHe TIO HAKJIOHHOW TIUIOCKOCTH. 3aBHCAT JM YCKOPEHUs UWIMHApPAa U IIapa,
CKaTBIBAIOIIUXCA 110 HAKIIOHHOW IUIOCKOCTH C YIJIOM HAakKJIOHA O K TOPU30HTY, OT MaccChl
UIMH]pA U Tapa? (I0Ka3aTenbCcTBO).
JunaMuka Ten mepeMeHHOW macchl. YpaBHeHHe Meriepckoro (BbiBoa). PeakTruBHas cuia.
XapakTepucTUIecKass CKOPOCTh CI0KHOIO MaHEBpa.
3aKkoH BceMUpHOTO TiroTeHus. dusnmueckuit cmpbicn G. HampsokeHHOCTh W TOTEHIIMAT
rPaBUTAMOHHOTO MOJIs 3EMJIM U UX 3aBUCUMOCTH OT BBICOTHI.
Haiiti yrinoByro CKOpPOCTh U YTII0BOE YCKOPEHHE TOUKH, ABUKYIIEHCS COTJIACHO YPABHEHHIO
@=A+Bt’ +Ct . B Kakux eJIMHULIAX OHU U3MEPSIOTCA?

CpaBHeHHUe MOCTYNATeNbHOTO U BpamaTensHoro ApkeHui. (Tabmuia).

Buner Ne35
YeM oTIaM4YalOTCS ABUKEHMSI T'PYy30B MAcCOMl mi W m2 Ha HEMOJBM)KHOM U TOJBUKHOM
6nokax? HaliTu yckopeHHs TPy30B @1 ¥ a2 B 1-OM U 2-0M CiTydasix.
[Munuaapuyeckas U MOJIApHAs CHUCTEMbl KOOPAMHAT U UX CBS3b C JEKapTOBOM cuCTeMOM

KOOpAMHAT. UeMy paBHbI IPOU3BENCHHS [ X J , JXk, k-1, J-1,kx],ixk,i-]?
®opmyna Llronkosckoro (BbBo). @OTOHHBIE PAKETHI.

Hedopmarnus kpyuenus. Moaynb kpydenus. [leproa KpyTuinbHbIX KoneOaHUH. (BBIBON).
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OO6umii  mpuHOMO  OTHOCHTENbHOCTH. IlpeoOpazoBanust  Jlopenuma. MHBapuaHTHI
npeoOpa3oBanmii JIopeHia.
Busersr Ne36
Heunepunansusie cucremsl orcuera. [lepeHocHasi, neHTpoOEKHAsE U KOPUOIUCOBA CHIIBI
WHEPIHUU.
CrnenctBus npeodpazoanuii JlopeHma (BbIBOI).
JIBM>KEHUWE 110 HAKIIOHHOM TTIOCKOCTH. UeMy paBHO YCKOPEHUE @ IMCKA, CKAThIBAKOILIETOCS
10 HAKJIOHHOMW IIJIOCKOCTH C YIJIOM HaKJIOHA oL K TOPU30HTY?
CpaBHuTeNbHAS TA0INIIA IOCTYATEIBHOTO M BPAIIATEILHOTO JABMKEHUM.
3akonbl Kemnepa. Ilocrosnnas Kemnepa. ['paBuTanmoHHbld paguyc U ero GU3HYECKUN
CMBICII.

Buaer Ne37
[Torenuuanbabie cuiibl. PaboTa cui TSXKECTH, YIPYTOCTH U TATOTEHUS (BBIBOJ).
Teopema Ulreitnepa-Itoiirenca (BeiBoJ). Yemy paBeH MOMEHT MHEpPUMHM IIapa
OTHOCHUTEJIBHO OCH MPOXOSALIEH 10 /2 paauyca mapa?
Tpaexropusi, myTh nepememnienne. CKOpOCTh U YCKOPEHHE B BEKTOPHON M KOOPAWHATHOM
dbopmax.
MoMEHT KOJIMYeCTBa JBHKEHUS M MOMEHT CHJIBl CHCTEMbl MaTepHUAJIbHBIX TOYEK.
BHyTpeHHue 1 BHEIIHUE CUIIBL. Y PaBHEHHE MOMEHTOB (BBIBOJ).

Haiitu Monysnb pamuyc-BekTopa 7 =ai +bj —ck . Exunauunsle optel i, j, k, A, 7. Ux
(buznyecKuil CMBbICI.

Buier Ne38
Teopema Kenura (BbIBOT).
AbcomotHo Heynpyruil yaap. Kakyro gacTe mepBoHauanbHON 3HEPTrUU IIApOB C MAaCCaMU
M1 M m2 U CO CKOPOCTSAMHU V| U L2, COOTBETCTBEHHO, COCTaBJSIOT MOTEPH HHEPIUU Ha
nedopmaluio mapoB B HEYNPYroMm ynaape?
UeM OTIHMYAIOTCS JBWKEHHUS TPY30B 7| W My HA HEMOJBIKHOM M TOJBIKHOM Onokax?
Haiitu yckopenue a1 1 a2 B 000uX Cilydasix.

[IpaBuiia cinoXeHHs U BBIYUTAHUS BEKTOPOB. CIIOKUTH: E/' \5 . Beruects:
a

Haiiti MoyiTs BekTOpa 7 =50 +6) — Tk

3akonbl HeroToHa.

VYpaBHeHHE ABMKEHUS MaTepualbHON TOukH. CpaBHUTENbHAs Ta0OJauIa TOCTYMAaTebHOTO U
BpAIllaTEJIbHOTO ABUKECHUM.

Bonpocsl k koJL10KBUYMY Ne2

buaer Nel
[Tepuoanueckuii mporecc. ['apmMoHMueckue KoneOaHWs. YpaBHEHHE TapMOHHYECKHX
Konebanmii. Ammutyaa, Tiepuona, ¢asza, dYactora KoneOaHW.  YpaBHEHUSA
TapMOHHYECKOTO OCHUIUIATOPA (BBIBON).
Wurtepdepentus u qudpakaus BosH. CTostare BoHBL. KOOpIUHATHI Y3J10B U ITyYHOCTEH
CTOsTueit BOJHBI (BBIBO).
bak BeicoToit h=1,5 M HanomHeH Bojoi. Ha paccrosanm d=1 M oT BepxHero kpas Oaka
00pa30BaJIoch OTBEpPCTHE MaoOro auaMmerpa. Ha kakom paccrosHuu [ oT 6aka majgaer Ha
TIOJISL CTPYS, BBITEKAOIIAST U3 OTBEPCTHUS?

Buaernl Ne2
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[lepuonpl Konedanuii MaTeMaTHYECKOTO, MPY>KUHHOTO U (PU3HMUECKOTO MATHUKOB (BBIBON).
CoOcTtBeHHbIe KoeOanms. YacTora COOCTBEHHBIX KOJEOAHWM 3THX MasTHUKOB. LleHTp
KayaHus (Qusnueckoro wmastHuka. [lpuBenennas panuHa. CBOWCTBO CONPSKECHHOCTH
(bu3UYECKOro MasiTHUKA.

[Tpupona 3Byka. Cuina 1 rpOMKOCTh 3BYKa. DHEPrusi 3ByKOBOM BOJIHBI (BBIBO). YIbTPA3BYK,
€ro MoJydeHue U NpUMEHEHHUE (BBIBO).

Onpenenuth MakCUMallbHbIE 3HAYEHUS CKOPOCTH M YCKOPEHHMS TOYKH, COBEpIIAIONICH

. . . T
rapMOHHYECKHE KOJICOAHUS C aMIUTUTYI0H A=3 CM M IIMKJIMYECKON YaCTOTON @ = EC

Bbuuer Ne3
Dddext Jormrepa. CkopocTh 3ByKa B razax M €¢ U3MEepEHUeE.
Bsi3kocth sxunkoctu. @uznueckuit cmbich 1. opmyna [lyaseiins (BbIBOT).

KonebGanusi TOYKH OPOUCXOAAT MO 3aKOHY x:Acos(a)t+goO). B HekoTOphIil MOMEHT

BpEMEHH CMelIeHHe X TOYKU PaBHO 5 cM, ee ckopocTh 20 cm/c u yckopenue (-80 cm/c?).
Haiitu ammmutyny A, IUUKIMYECKYH0 4YacToTy @, nepuon T u dazy ¢ = (a)t+q00) B

paccMaTpUBAEMbIil MOMEHT BPEMEHU.

Buuer Ned
MexaHuka XKUAKOCTEH M ra3oB. YeM OTIMYAIOTCS KUIAKOCTH OT Ta30B? 3aKOHBI
ruapoctatuku ([Tackamns, Apxumena, COOOIAOIIMXCS COCYIOB). Y CIIOBUE IJIABAHUS TEI.
Bonansl. [IpononbHble U nonepeyHble BOAHBL JlyinHAa BONHBL. CKOPOCTH pacpOCTPaHEHMS
MIPOJIOJIBHOM U MOTIEPEYHOM BOJIH B TBEP/BIX TeJaxX (BBIBON).
Haiitn BennunHy J1000BOTO COMPOTHUBICHUS CAMOJIETa, UMEIOILIET0 KpbUlbs MIomaapio 40
M?, ecii M3BECTHO, UTO JaBJIeHHe Bo3ayxa noa kpsuiom 10 H/em?, Haz kpeutom 9,8 H/em?, u

9TO JI0OOBOE CONPOTHUBIICHHE MEHBIIIE MMOABEMHOM critbl B 10 pas.

Buier NeS

BonHoBass moBepXHOCTh M (PPOHT BOJHBI. YPaBHEHHUS IJIOCKOM M cdepuueckoil BOJIH
(BbIBOZT). BOJIHOBOI BEKTOP M BOJTHOBOE YHCIIO.

Teuenue xuakocTd o Tpydam. CKOpOCTh JKUAKOCTH B LIMIMHIAPUYECKOH TpyOe (BBIBO).
['panuent ckopoctu. Ero HampasieHue.

JIBe TOUKM HAaXOZATCA HA PAcCTOSAHUM 6 M U 10 M OT UCTOUHMKA MEXaHUYECKUX KOJIeOaHUH.
Haiitu pasHocth a3 koneOaHuil 3THX TOYEK, ecinu rnepuoja kosnebanuit pased 0,05 c, a
CKOpOCTh MX pacnpocTpaHenus pasHa 200 m/c.

buier Ne6
UYro Takoe «wuieanbHas» kuaKocTh? CranmoHapHoe TeueHHe. 3akoH bepHysmin (BbIBOX).
YpaBHEHME HEPa3pPBIBHOCTH CTPYH. J{MHaMU4eCcKoe JaBJICHHUE.
3aryxaroiue KonebaHus. Y paBHEHUE IBHKEHUS IIPU 3aTyXaloluX KojebaHusx. JlekpemeHT
3aTyxaHus ¥ JorapupMUIeckuil 1eKkpeMeHT 3artyxanus. Mx ¢usndeckuii cMmpica. YacroTa u
MEPHO]T 3aTYXAIONUX KOJIeOaHWNH. AMIUTUTY/1a 3aTyXaloNuX KOJIeOaH .
Apeometp maccoit 50 1, uMmerouii TpyoKy nuameTpoM d=1 cm, miiaBaet B Boje. ApeoMeTp
HEMHOTO MOTPY3UJIM B BOAY M 3aTeM IpEeAOCTaBUIU caMOMy cele, B pe3ysbTaTe Yero oH
CTaJl coBepuIaTh rapMoHudeckue konedanus. Haittu nepuon T 3Tux xonebaHuii.

Buaer Ne7
BI)IHY)K)IGHHI)Ie KoJeOaHusI. YPaBHeHI/Ie JABVOKCHUS TIIPU  BBIHYXICHHBIX KOJIeOaHUAX.
YactoTa W  aMIUIMTYAa  BBIHYXKAEHHBIX  KoyieOaHHUH.  AMIUTUTYAHO-4acCTOTHAs
xapaktepucTtuka. Pezonanc. JlobporHocts. Illuprna pe3oHaHCHONM KpUBOIL.
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3akoH Herotona mis xunkoctu. Koaddumument auaaMmudeckoi BA3KOCTH, €ro GU3HYeCKHi
cMbicn. Yto Takoe rpagueHT cKopocTH? CKOpOCTh TEUEHMS JKUJIKOCTH IO
LWIMHJpUUYECKOH TpyOe (BBIBOL).

Haiitn Bo3Bpamaroyto cuity F B MOMEHT #1=1 ¢ W NoJIHYI0 3HEpruro E mMaTepuagibHOU

TOYKH, COBEpIIAIOIICH KojieOaHusl Mo 3aKoHy x = Acoswrt, rae A=20 cwm; a)zz% cl.

Macca m marepuanbHOi ToukH paBHa 10 .

Buier Ne§

VYpaBHeHHE JBUKEHHS TPU BBIHY)KICHHBIX KOJIEOAHUSX. AMIUIUTYAHO-4aCTOTHAS
XapaKTepUCTHKAa BBIHYXKICHHBIX KoneOanuid. Pe3zonanc. J[oOpoTHOCTP W ee CBS3b C
nmorapuMUUECKUM JeKpeMeHToM 3aTyxaHus. [llupruna pesoHancHOM KpUBOH.

3akon Crokca. BeiBon (opmyner it koddduimenTa BI3KOCTH NPU MAJACHUU IapuKa B
BSI3KOM JKUJKOCTH.

B oTkpeITyIo ¢ 00oux KOHIOB U-00pa3Hyio TPpyOKY C IUIOIIAIBI0 IMTONEPEYHOTO CEYCHUS
$=0,4 cM? GBICTPO BIMBAIOT PTYTh Maccoit m=200 2. Onpenenuts nepuon T koneGaHmuii

pryrH B Tpy6Ke. [lnotHOCTH pTyTH 13,6-10° Kr/M° .

Bbuier Ne9
VYpaBHEeHHE TapMOHUYECKOTo ocuuiuiatopa (BeiBox). [lepuon komebaHus (QU3NUECKOTO
MasTHUKa (BbiBOA). [IpuBenennas qumHa. LlenTp kauanus. CBONCTBO CONPSKEHHOCTH.
BonHoBoe ypaBHEeHME (BBIBON).
Bopa teder no tpy6e auamerpoM d=5 cM co cpeaHeit ckopocThio V=10 cm/c. OnpenenuTsb

upcno Peifnonbaca Re W ykasaTh XapakTep TedeHMs kuakoctd p =10 ke/m’;

Mo =107 Ila-c

Buier Nel0
Uro Ttakoe ‘“coOcTBeHHBIC” KoJieOaHUA? DHEprus TapMOHUYECKUX Kojebanuit. OOrmiee
yCIIOBHE TAPMOHUYHOCTH KOJieOaHu (10Ka3aTh).
JloGoBOE COMPOTHBIICHHE W IMOABEMHas cuia. [IpWduHBI JTOOOBOTO COMPOTUBIICHUS B
“uneanbHON” JKUIKOCTH M B BSI3KOM kuAKOcTH. JlamMuHapHOe W TypOyJIEHTHOE TEeYeHHE.
Kputnueckoe uncio Re mist nBrxkyierocs B »kUIKOCTH mapuka. Uro onpenenser Rewpur?
MumMO HENOABMKHOTO AJIEKTPOBO3a, TyIOK KOTOPOTO AaeT CUrHan 4actoTor vo=300 I,
mpoe3xkaeT moe3n co ckopocthio u=40 m/c. KakoBa Kaxymascs 9acToTa VvV TOHA IS
nacca)xupa, Korja: a) moes;a npuoiImKaeTcs K JIEKTPOBO3Y; 0) Korja ynaasercs OT Hero?

buser Nell
YpaBHEHHE IUIOCKOM BOJHBI, PacCIPOCTPAHAIOIICHCS B IIPOU3BOIBHOM HAIPAaBICHUU
(BbIBOA). BOTHOBOI BEKTOp M BOJTHOBOE YHCIIO.
[Torpanuunslii crnoit u ero Tonmmua. Yucno PeitHonbiaca. JlamuHapHoe U TypOyleHTHOE
teuenne. Kpurnueckoe uncio Re qis paznuunbix cirydaeB. 3akoH CTokca.
Haiitu neprosa cBOOOIHBIX MalbIX KOJeOaHUN CTPYHBI JUIMHOW 1 M ¢ Tpy3uKOM Maccoit 1
T, YKpeIJIeHHbIM Ha ee cepenune. Hatsoxkenue uutu 10 H. Maccoit ctpyHsl mpeneOpeusb.

Buier Nel2
OHeprust 3ByKOBOM BOJHBI (BBIBOM). BEKTOp MIOTHOCTH MOTOKA SHEPrHU (BEKTOpP YMOBA).
3aryxanue BOJHBL. VHTeHCHBHOCTH BOJHBL. KoadduumeHTsl 3aTyxaHus M HOTJIOUICHUS
BOJIHBI.
['apmonnueckue konebaHus. AMIUIMTYyAa, Mepuon, ¢a3a, YacToTa TapMOHUYECKUX
KoJieOaHU. YpaBHEHNE TapMOHHYECKOT0 ocuiuIsATopa (BbiBoj). [IpruMepbl rapMOHHYECKUX
KOJIeOaHU .
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Omnpenemuts CKOPOCTH 3ByKa B asote u Bogopoxe mpu T=400 K.z, =28-10" ke / monv;

ty, =2-107 ke / monw;
Buier Nel3

VYpaBHEeHHE TapMOHUYECKOTo ociHuuisTopa (BeiBoa). Ilepuon komeGaHuil MpyKUHHOTO
MasiTHUKA (BbIBOM). YacToTa COOCTBEHHBIX KOJeOaHHId IPYKUHHOTO MasiTHHUKA.
[Tpupona 3Byka. Cuiia ¥ TPOMKOCTh 3ByKa. DHEPTUsi 3BYKOBOW BOJHBI (BBIBOM). DhdexT
Homiepa. CkopocTh 3ByKa B Ia30BOM cpejie.
JlaTtynnbiii mapuk auamerpoM d=0,5 MM manaer B rminepune. OnpeaenTh:

1) cxopocTh L paBHOMEPHOI'O JBHKEHHUS IIAPUKA.

2) sBusercs U OpU  ITOW  CKOPOCTM  OOTEKaHME IIapuKa JIaMHHApHBIM?

Prun =8.5510°K/ 2 p =126-10°%/ =148 ITa-c.

Buier Nel4
Wutepdepennus u audpakius BoaH. Ctosyre BOMHBI. YCIOBHE MHTEP(EPEHIIMOHHOTO
MakcuMyMma 1 MUHUMyMa. KoopauHaThI y3710B ¥ TyYHOCTEH B CTOSIYUX BOJTHAX (BBIBOJ).
[IpencraBieHne rapMOHHUYECKHMX KoyiebaHM B KOMIUIEKCHOW ¢opme. CroxeHue
rapMOHHMYECKHUX KoJieOaHui. buenus.

Touka ydacTByeT B JByX OAMHAKOBO HAaNpaBICHHBIX KOJNEOaHUAX: X, =A sinat u

x,=Acosamt, tne A=l cM; A=2 om; ©=1 ¢'. Onpepenuts ammmutymy A

pe3yabTUPYIOLIEro KonebaHMs, ero 4acToTy vV U HadaiubHyIO ¢a3y ¢o. Hailtu ypaBHeHue
3TOTrO JBUKEHHUSL.

Buuer NelS
Uem oTnuyaroTcst KUAKOCTH OT Ta30B? 3akOHBI TUIPOCTATUKU. 3akoH bepHymu.
JluHamMuueckoe IaBieHHeE.
BonnoBoe ypaBuenue (BbiBox). Onepatop Jlaraca.
MomnocTs N H30TPOMHOTO TOUYEYHOTO MCTOYHMKA 3BYKOBBIX BOJH paBHa 10 Bt. KakoBa
cpenHsisi oObeMHas IIIOTHOCTh ¥ OSHEPruu Ha paccTosHud r=10 M OT UCTOYHHMKA BOJH?
Temneparypa T Boznyxa pasHa 250K.

Buaer Nel6
3akoH Hpiorona mig xkunkoctd. I'pagueHT ckopocTu, ero HampasiieHue. Puznyeckuint
cMbIci K03 duunenTa Ba3koctu. 3akoH CTokca.
CxopocThb pacnpoCTpaHEHHS! YIPYTHX BOJIH B TBEP/bIX TeNax (BBIBO).

o . % o
Haiitu otHOIIEHHE CKOpPOCTEH 3BYKa —1 B BOAOPOJAC U YTJICKUCIIOM I'a3¢ Ipu OAUHAKOBOU
L.
2

TeMIIeparype rasos. ( 4, = 2107 k2 / monb ; Heo, = 44107 k2 / monv).

buser Nel7

['apmonmnueckue konebanus. A, T, @, @o, ®, Vv rapMOHUYECKHX KojeOaHUN. YpaBHEHHE
rapMOHUYECKOTO OCIMIUIATOPA (BBIBOJ).

CkopocTh Te4eHHs BSA3KOM MKUAKOCTU MO IMIIMHApUYecKoW TpyOe (BbiBon). ['pamueHt
CKOpOCTH U ero HampasieHue. JlamuuapHoe u TypOyneHTHoe TeueHue. HYucno PeitHonbca.
TonmuHa TOrpaHUYHOTO CJIO0SI. SIBJISIETCSA JTM OHA MTOCTOSIHHOM BETUYUHON?

Bona teuer mo kpyrnoit TpyOe nmamerpoMm d=5 cM co cpenHeil ckopocTtbio L=10
cm/c.Onpenenuts umucio PeliHombaca Re W yka3zaTh XapakTep TEYEHUS JKUIKOCTH

(JaMHHapHOE WK TYPOYICHTHOR) py, ,, = 10° k2 / a0’ Mo = 107 ITa-C.
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Buier Nel8

OOTekaHne Ten «uaeaIbHON» U PeaTbHON KUIKOCTHIO M Ta30M. JIOOOBO€ CONTPOTUBIIEHUE U
noabemHast cuia. Lupkymsiuus ckopoctd u  dopmyna Kykosckoro-Kyrra. Oddexr
Marnyca. (00bsICHEHHE).

VYpaBHeHHE IIII0CKON BOJIHBI (BbIBO). BOJIHOBOE 4MCIIO 1 BOJIHOBOM BEKTOP.

[nockas 3BykoBas BosiHa umeer nepuoa T=3 mc, ammutyay A=0,2 MM U JUIMHY BOJIHBI
A=1,2 M. I ToYeK cpejpl, yIaICHHBIX OT UCTOYHUKA KOJeOaHWN Ha paccTOsSHUE x=2 M,
HaiTu: 1) cMmeleHue l//(x,t) B MOMEHT #1=7 MC; 2) CKOPOCTb t/'/(x,t) U YCKOpEHUE (ﬁ(x,t)

B TOT )K€ MOMEHT BpeMeHu. HauanbHas ¢aza pasna 0.

Buaer Nel19
VpaBHEHHE IUIOCKOH BOJHBI, PACHPOCTPAHSIONICHCS B MPOM3BOJIBHOM HAIPABICHUU
(BeiBOn). BomHOBoe wuymcno u  BomHOBOW BekTop. Kosddumumentsr 3aryxanus u
TIOTJIOLICHUS BOJIHBIL.
[Tamenue mapuka B BA3KOW JKUAKOCTH. BwiBom Qopmyiner mast pacdera KodpduIneHTta
BA3KOCTH 1 ’KUIKOCTU. 3aKoH CTokca. PU3NUECKUI CMBICT 1.

Konebanus touku MNPOUCXOIAT IO 3aKOHY )C:ACOS(C()I+¢O). B HeKOTOpBIfI MOMCHT

BPEMEHM CMEILIEHWE X TOYKM paBHO 10 cM, ee CKOpOCTb M YCKOPEHHE DPAaBHbI
cootBercTBeHHO 30 cM/c 1 (-100 cm/c?). Haiitn aMmiutyny A, HMKIMYECKYIO YacTOTY o,
nepuon T u pazy ¢ = (a)t + %) B pPacCMaTpUBacMblii MOMEHT BPEMEHH.

Buaer Ne20.
Uto Takoe 3BykoBbie BONHBI? CHila, TPOMKOCTh, HHTEHCUBHOCTh 3BYKa. YJBTPa3BYK, €ro
nojyyeHue u npumenenue. dpdexr Homiepa.
®opmyna [lyaseitns (BeiBox). Pusndeckuii cMbICH K03 uiimenTa BI3KOCTH 1.
3Byk uwacroto v=500 I'm pacnpocrtpansiercss B azore mpu T=300 K u P=100 Ila.
Ammuutyzna 3BykoBoro jaasieHus Po=1 Ila. Onpenenuts ammuutyny A xojnebaHuil yacTuiy
asoTa.

Buuer Ne21
BeiHyxeHHbIe KoeOaHusl (ypaBHEHUE JIBHKEHUS). AMIUIUTYa U 9acTOTa BBIHYXKJICHHBIX
KoneOaHui. AMIUIMTYIHO-4YaCTOTHAsl  XapaKTEPUCTUKA BBIHY)KJIEHHBIM  KOJeOaHUH.
Pe3onanc. JIo6potHocTs. llInprHa pe3oHaHCHON KpUBOIA.
[lepuon xoneGanuii Mpy>KUHHOTO MasTHUKA (BbIBOA). YacToTa COOCTBEHHBIX KOJIEOAHUI
IPYXKMHHOI'O MasiTHUKA.
[Tepuoxn To cobcTBeHHBIX KoJIeOaHUM NpyKUHHOTO MasiTHUKA paBeH 0,55 c. B BsA3Koi cpene
IEPUOJ, TOTO K€ MasTHHKa cran paBHbIM 0,56 c. Ompenenutb pPE30HAHCHYKO YacTOTy
KOJIe0aHUH Vpes.

Buuer Ne22
Cob6cTBeHHble  KoNeOaHMs. OHEprus TapMOHHMYECKUX KoyiebaHuil. MakcumanbHas
KUHETHYECKasi U MaKCHMallbHas MOTEHIMAIbHAsl SHEpPIrus rapMOHMYECKUX KOJeOaHUH.
OO6ree yciaoBre TapMOHUYHOCTH KOJIE0AHUH. (JIOKa3aTEIbCTBO).
3akoH Hprorona nnsa xuakoctu. 3akoH Crokca. Pusmdeckuil cmpica 1m. Yto Takoe
IPaJUeHT CKOPOCTHU KHUJIKOCTHU MPU TEUEHUH KUJIKOCTH B LIMIUHAPUYECKON TpyoOe?
B ropu30HTaIbHO PacroIoKeHHOH Tpybe ¢ miomansio Si1=20 cM’ TedeT KMAKOCTh. B
OIHOM MecTe Tpyba MMeeT CyKeHHe ¢ IUIOMAbio cedeHus Sr=12 cm’. Pasnocts Ah
YpOBHEH B JBYX MaHOMETPUYECKUX TPYOKaX, YCTAHOBJICHHBIX B IIUPOKOH M Y3KOM
qacTsaX TpyObl, paBHa 8 cM. OnpenenuTh 00beMHbIN pacxo Qv )KUIKOCTH.
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Buier Ne23
BonnoBoe ypaBuenue (BbiBoa). Onepatop Jlarmmaca.
YpaBHEeHHE IBUKCHUS TIPH 3aTyXAIOMUX KOJICOAHUSX. AMIUIUTY/Ia M 9acTOTa 3aTyXaroIIX
koneOanuii (BbIBOA). JlekpeMeHT U JorapudMUYEecKHil JeKpeMeHT 3aTyxaHus. Hx
(bu3nUeCKuil CMBICII.
Bonna pacnpoctpaHsieTcss B ynpyroi cpeae co ckopocteio L=50 wm/c. Hammenbliee
paccrossHue AX MEXIy TOYKaMU cpenbl, (a3l KojaeOaHWH KOTOPBIX MPOTUBOIOJIOKHEI,
paBHO 2 M. OmnpeenTh 4acTOTy V KoJaeOaHuH.

buner Ne24
DOHeprus ynpyrod BOJHBI U CpeJHEE 3HAUCHHE OOBEMHOMN IJIOTHOCTU SHEPTruu (BBIBOJ).
Bekrop YmoBa-Ilolitnara. UHTEHCUBHOCTD BOJIHBI.
VYpaBHeHHE HeEpa3pbIBHOCTH U YypaBHeHue bepuymin (BeiBox). Kak oOpasyercs
«BcachIBarouin» 3¢ ekt B kapOroparope?
Haiitn Bo3Bpamatomiyto cuiny Fp B MomeHT t1=1 ¢ u monHyo sHepruto E marepuanbHoi
N 2r
TOYKH, COBEpIIarolel koyieObaHus Mo 3aKoHy x=Acosawr, rae A=20 cwm, a):?c .

Macca m Touku paBHa 10 r.

Buier Ne25
®dusnyeckuil MasSTHUK W TEepHoJ ero kosebOanuii (BbiBoxm). IlpuBenaeHHas mmuHa. LleHTp
Ka4aHUs ¥ CBOMCTBO CONPSHKEHHOCTH (PU3NIECKOTO MAasTHUKA.
[Ipupona 3Byka. Cuiia u TpoMKOCTh 3ByKa. CKOpPOCTh 3ByKa B ra30BOM cpeje. YIbTpa3ByK,
ero noiyueHue u npumerenne. dpdexr Jlomrepa.
ToHkuit 00py4, MOJABELICHHBINH Ha I'BO3/b, BOUTHINM TOPU3OHTAIBHO B CTEHY, KoyieOaeTcs B
IUIOCKOCTH, TapaiensHol creHe. Pammyc R oOpywa paBen 30 cm. Haiitm mepuonm T
KosiebaHnit oOpyda. MOMEHT WHepIuH 00pyda OTHOCHUTENIBHO OCH, MPOXOASIIEH uepes

1eHTp Macc, pases J, = mR’

buaer Ne26
O¢dexkr Marnyca. JloboBoe CONPOTHUBIEHHE M TOABEMHAs CWiIa. T[pu NPUIUHBI
BO3HUKHOBEHUS JIOOOBOTO CONPOTHUBICHHS B BA3KOW >kuakocTu. [lomxbemHas cuia Kpblia
camoutera. @opmyna JXKykosckoro-Kyrra.
®opmyna [lyazeins (BbIBOM).
B T1pyGe ¢ BHyTpeHHUM auameTrpoMm d=3 cMm TeueT Boja. OmpenenuTb MaKCUMalbHBIN

MacCoBblii  pacxox BOABL  Qmax HPU  JAMHHAPHOM TEUCHHH. O, =10’ ke / M’;

Mo =107 Ma-c.

buser Ne27
CKOpOCTh TE€YeHMS BSI3KOM JKUAKOCTH MO TpyOe (BeiBox). JlaMmHapHOe M TypOyJeHTHOE
teueHus. Uem ompenenserca xapakrtep TedeHus? Uro Takoe rpagueHT ckopoctu? Ero
HarpasieHue. Yucno Pelionpca.
["apmonnueckue konedaHus. YpaBHEHUE FapMOHHUYECKOTO ocIuusiTopa (BeiBoa). Ilepron
KoJIeOaHUH MaTeMaTHYECKOro MasiTHUKA (BBIBO/). DHEPrusi TapMOHHYECKUX KOJIeOaHUH.
Onpenenuth nepro T 3aTyxaromux KojiedaHui, eciu nepuoa To COOCTBEHHBIX KOJeOaHMI
cucTeMBbl paBeH 1 ¢, a jorapudmuyeckuii 1ekpeMenT 3aryxanus 0=0,628.

Buaer Ne28

42



VYpaBHeHHE 3aTyXalomux KojaeOaHuil. AMIUIMTYIAa M 4YacTOTa 3aTyXalolMX KoJeOaHuH.
JexpemenT 3atyxanus. JlorapupMuueckuii JeKpeMeHT 3aTyxaHus. X puznueckuii cMbICT
(BBIBOJIBI).

[Tagenue mapuka B BSI3KOH kuAKOCTU. BeiBon opmynbl mig koadduirienta BsI3KOCTH M
KUJIKOCTU. PUBHUYECKHI CMBICI 1.

KoneGanuss TOYKM HPOMCXOIST IO 3aKOHY x=Acos(wr+¢,). B HexoTOphlii MOMEHT

BpEMEHM CMEIleHHe X=5 cM, ckopocThb x =20 cm/c, yckopenue ¥ =—80cu/c”. Haiitu A,

, T, Q= (a)t + QO) B paCCManI/IBaeMHﬁ MOMCHT BpPpCMCHHU.

buier Ne29

Wutepdepentust n nudpakuus BOIH. YCIOBHA max U min uHTepdepeHun. BosHoBas
MOBEPXHOCTh U PpOHT BONHBI. CTosune BOJIHBL. KOOpAMHATHI y3710B U MyYHOCTEH CTOSUYEH
BOJIHBI (BBIBOJ).

OHeprust ynpyroil BonHbl (BeiBOA). CpenHee 3HaueHHE OOBEMHOM IUIOTHOCTU SHEPTUU
BOJIHBI (BbIBOZT). Bextop YMmoBa.

OnpeaenuTb KaXKyIylocs 4acTOTy V 3ByKOBOI'O CHUT'Hajla, BOCHIPUHHMAEMOI'0 MAalIMHHCTOM
CKOPOTO MOe3/1a, €CJIM CKOPBIA M0e3/1 MPUOIMKACTCS K CTOSIIEMY Ha IYTSAX AJIEKTPOMOE3 Ty
CO CKOPOCTBIO0 L=72 KM/4ac. DIEKTPOIIOE3]] TIOJJACT 3BYKOBOM CUTHAI 9acTOTON Vo=0,6 K[ 1.

Buaer Ne30

VYpaBHEHHE IUIOCKOH BOJIHBI, PACHPOCTPAHSIONIEHCS B MPOM3BOJIBHOM HAalpaBlIeHUU
(BbIBO). BonmHOBOE uMciO M BOJHOBOW BEKTOp. AMIIIUTyHa, (asa, /UIMHA BOJHBI U
CKOpPOCTb PacIpOCTPAHEHUS BOJIHBI.
Dddext domepa. YapTpa3Byk, ero moiryaeHue u npuMeHeHue. CKOpocTh 3ByKa B Ta30BOU
cpene. AKyCTHYECKOE U yJIeJIbHOE aKyCTUYECKOE COIIPOTUBIICHMS.
Onpenenuts JIMHY O€ryuieil BOJHBI A, €CJI B CTOSIUEH BOJIHE PACCTOSIHUE | MEXKAY:

1) mepBo# U 1eBATOMN My4HOCTSAMU paBHO 20 cM;

2) mepBOH U LIECTHIM y3JI0M paBHO 20 cM.

Buaer Ne31
[lepuonnueckuit mpouecc. ['apmonHmdeckue kosnebGaHust (ypaBHEHHE). AMIUIUTYAA,
nepuon, (aza, yactora KosiebaHuii. Y paBHEHHE TapMOHUYECKOTO OCIUIUIATOPA (BBIBO).
Wntepdepennys u qudpakuus BosH. KorepeHTHbIE BOIHBI, YCIOBHS BO3HUKHOBEHHS max
n min uHTeppepeHunu. Crosune BosiHbl. KoopaumHaThl y370B M IMyYHOCTEH CTOsSYeH
BOJIHBI (BBIBOJ).
B mupoxoit yacTi TOPU3OHTAIBLHO PACIIOJIOKEHHON TPyObI TeueT HedTh CO CKOPOCTHIO
L1=20 M/c. OmpenenuTh CKOPOCTh L2 HEPTHU B y3KOH yacTu TpyOBl, eciau pasHOCTh AP
JaBlieHU B MIMpPOKOH M y3kux yactax ee paBHa 10 klla. IImotHocTh p HedTH paBHA
0,9'10% kr/™°.

buser Ne 32
VYpaBHeHHe MI0CKON BOJHBI (BbIBOA). BomHOBOEe umcio um BOJHOBOM BekTOp. BosHoBas
MOBEPXHOCTh U (POHT BOJHBL. CKOPOCTHh PACTIPOCTPAHECHHS TPOIOJBHBIX U TMOMEPEYHBIX
BOJIH (BBIBOJ). JlTHA BOJIHEI.

F
Yem oTiamyaroTcs KUJIKOCTH W ra3bl OT TBepAbIX Ten? B uem pazHumma mexny P :E 51

F
O-:E? 3akonsl ruapocratuku. ([lackams, Apxumena, COOOIIAIOIMIUXCS COCYJIOB).

YcnoBue miaBanust Tel (BBIBO).
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3. AmmumTyna 3aTyxamomux kojeOanuil 3a 10 MHHYT yMeHbIIWiIack B 5 pa3. OmnpenenuTsb
KO3 PHUITUEHT 3aTyXaHHS Y.

buier Ne33
1. ®usnyeckuil MasTHUK: NEpUOJ KOJIeOaHUH (BBIBOJ), MPUBEJCHHAS JJIUHA, [ICHTP KadyaHUs,
CBOMCTBO COMNPSKEHHOCTH. Y paBHEHUE FraPMOHUYECKOTO OCIHILISATOPA (BBIBO).
2. BosHOBOE ypaBHEHUE (BBIBOJ).
3. Jlarynusii mapuk aumameTpoM d=2 cM MagaeT ¢ MOCTOSHHOW CKOPOCTBIO B TIIMIICPHHE.
SBnsiercs 1M IBUYKEHUE TIIMLEPHUHA, BBI3BAHHOE IMAJICHUEM B HEM LIapuKa, JIJAMUHAPHBIM?

Io.mm. :8’55'103 KZ/M3; 772,71414 :1,4‘8 Ha-c.

Buier Ne34

1. CxopocTh Te4YeHHs BA3KOW KHMIKOCTH MO HWIMHAPHYECKOW TpyOke (BbIBOA). I'paameHT
ckopoctu. JlamuHapHoe u TypOyneHTHoe TedeHue. Yucio PeitHomnbnca.

2. Unrepdepenuust BoaH. KorepentHbie BoiHbl. Crostume BosHbl. KoopaunHaTel y370B U
MyYHOCTEU CTOSTUEH BOJHBI (BBIBON).

3. Juck pagmycom R=50 cm konebneTcsi OKOJO TOPU3OHTAIBHON OCH, MPOXOIAIICH uepe3
CepequHy paauyca AUCKa MEePHeHAMKYISIPHO IUIOCKOCTH Aucka. OmpeneiauTbh Mepuos
KOJICOAHUH TaKOTO MasTHUKA U MPUBEICHHYIO JIUHY L.

Bbuaer Ne3S

1. 3axonsl rtuapoctatuku ([lackamsa, Apxumena, COOOMIAIOMIUXCA COCYIOB). Y CIOBUE
TJIaBaHus Tell (BBIBOI).

2. YpaBHEHHE BMKEHUS IPU BBIHYXKIACHHBIX KOJEOAHUAX (BBIBOJ). AMILIUTYAHO-4aCTOTHAs
XapaKTepUCTHKA BBIHY)KIEHHBIX KoneOaHuil. Pe3oHaHc U pe3oHaHCHas 4YacroTa.
Pe3onancnas ammutyna. Jloopornocts. [llupuna pe3oHaHCHOM KPUBOA.

3. Omnpenenuts JorapuMu4eckuit JeKpEeMEeHT 3aTyXaHusi ® cUCTeMBl, A KOTOPOil pe30HaHC
HaOII0JaeTCsl IPH YaCTOTE, MEHBINEH cOOCTBeHHOM YacToThl Vo=10 k't Ha Av=2 xI11.

Kpumepuu ¢hopmuposanusn oyenok (oyenusanun) Koa10Keuyma no memam OUCUUNIUHDL

JlaHHBIN OMpoC SBNSETCS OJHUM W3 OCHOBHBIX CIOCOOOB yu€Ta 3HAHUW CTYIEHTOB IO
qucuuruinHe «MexaHuKay, KOTOPBIH MOXeT ObITh OCYIIECTBJIEH, KaK B NMHCbMEHHOH, Tak M B
ycTHOUM (hopme. Pa3BEpHYTHIN OTBET CTyACHTA JOJKEH MPEJCTaBIsATH COOON CBSI3HOE, JIOTHUECKH
HOCJIEeI0BaTeIbHOE COOOIIEHHWE Ha 3a/JaHHYI0 TeMy, IIOKa3blBaTh €ro yMEHHEe NPUMEHATh
onpeneneHus. Ilpu oleHke oTBeTa CTyIeHTa CIEAyeT pPYKOBOJCTBOBAThCS —CIEAYIOIIUMHU
KPUTEPUSAMHU, YUUTHIBATH:

— TIOJHOTY U MPaBWJIbHOCTb OTBETA;

—  CTENEHb OCO3HAHHOCTH, TOHUMAaHMsI U3y4EHHOTIO;

—  s3BIKOBOE O(pOpPMIICHHE OTBETA.

B pesynvmame Konnoxeuyma o0yuarouuxca o4eHUuearOm no ciedyiouum Kpumepuam:

«OMAUYHBII  (BLICOKUL) YPOBEHb KOMNEemeHyuu» - CTaBUTCA 3a PadOTy, BBHINOJIHEHHYIO
MOJTHOCTBIO 0€3 OMIMOOK M HEJO0YETOB; OOYYaIOLIUICS IEMOHCTPUPYET 3HAHUE TEOPETHYECKOrO U
IPaKTUYECKOro MaTepuaia 1o TeMe npakTudeckoi padbotsl, pemeno 100% 3anay;

«xopowiuti (HOPMAIbHBIL) YPOBEHb KOMNEmeHyuu» - CTABUTCS 3a paboTy, BBITOJIHEHHYIO
MIOJTHOCTBIO, HO TIPH HAJTMYUK B Hel He OoJiee 0/THOI HerpyOoii oIMOKH 1 OJHOTO HeJo4eTa, He Oornee
Tpex HemoderoB. OOyJaromMiAcs ITEMOHCTPUPYET 3HAHUE TEOPETHYECKOTO U IPAKTUIECKOTO
Marepuaia Mo TeMe MPaKTHYECKO paboThl, JOMycKas HEe3HAUYUTEIbHbIE HETOUHOCTU IMPU PEIICHUH
3amad, pemieHo 70% 3amnad;

«Y0081eMEOPUMENbHBILL (MUHUMATbHBIL, NOPO20BbIIL) YPOBEeHb KOMNemeHyuuy — CTaBUTCS 3a
paboty, ecnu OakajmaBp MPaBUIIHHO BHITIOJHWI HE MeHee 2/3 Bcei paboThl WM JOIMYCTUI HEe Ooee
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OJTHO Tpy0Ooii OIIMOKK U JBYX HEIOYETOB, HE OoJiee OJHOM Tpy0oil 1 OHOI HerpyOoit oMok, He
Oonee Tpex HErpyoObIX OIHMOOK, OAHON HerpyOoil. OOydarommiics 3aTpymHSETCS C TPaBUILHOU
OLICHKOM MPEJUIOKEHHOM 3a/1a4uM, Ja€T HETIOIHbIN OTBET, peieHo 55% 3anau.

«Hey0081IemeopUmeNbHblll (HUdce Nopo208020) YPOBeHb KOMNemeHyuu» — CTaBUTCA 3a paboTy,
€CJIM YMCJI0 OIUMOOK M HEIOYETOB MPEBBICKIIO HOPMY JJIsl OLIEHKU 3 WM MPABMWIBHO BBIIIOJHEHO MEHEE
2/3 Bceit paboTbl. O0yJaronIMiics 1aeT HEBEPHYIO OLIEHKY CUTYalH, perieHo meHee 50 % 3aiau.

HroroBelii 0ami, B COOTBETCTBHHM C YCTAaHOBJICHHBIMH KPHUTECPUSAMH, OMPEICISACTCS
npernogaBareneM. MakcUMadbHOE KOJMYECTBO OayuioB 3a JaHHBIA BUJ KOHTPOJSI MOMKET
coctasiatk oT 0 — 8 6ajL10B.

5.2. Ouenounvie mamepuanvl 011 pyoesHcHO20 KOHmMpPOAA. Pybejcnviti konmponw
OCYIIECTBIIACTCS MO OoJiee UM MEHEE CaMOCTOSATENIFHBIM pa3esiaM — y4eOHbIM MOAYIISIM Kypca |
IPOBOAMUTCS IO OKOHYAHUM HM3y4eHHUs MaTepuana MOAYJss B 3apaHee YCTAaHOBIEHHOE BpeMmsl.
PyOexHbIli KOHTPOJIL MMPOBOAUTCS C IENIBIO ONPEICICHHUS KauyecTBa YCBOCHHS MaTepraia ya4eOHOTo
MOJyJisl B LIeIoM. B TeueHune cemectpa MpOBOAUTCS MPU MAKUX KOHMPOIbHHIX MEPORPUAMUS RO
epaghuxy.

B kauectBe hopM pyOeKHOrO KOHTPOIS MOXKHO HCIOJNb30BaTh TECTUPOBAHHUE (MHCHMEHHOE
WM KOMIIBIOTEPHOE), MPOBEACHNE KOJUIOKBUYMAa WJIM KOHTPOJIBHBIX padoT. BeimomHsembie paboTh
JOJDKHBI XpaHUTHCS Ha Kadeape TeueHHH Y4eOHOro roja M Mo TpeOOBAHUIO MPENOCTABIATHCS B
Vmpasnenue KoHTpoJisi kadectBa. Ha pyOexHBIE KOHTPOJBHBIE MEPOIPHUITHS PEKOMEHIYETCS
BBIHOCUTH BECh ITPOrPaMMHBINA MaTepual (Bce pa3aelibl) M0 AUCIUILIIHHE.

5.2.1. Ouenounvie mamepuaivl: mecmosnvle 3a0arnus no oucuunaune «Mexanuxkay
(xkoumpoaupyemas komnemenyusa OIIK-2). I1oaHBIN IEpEUEHDb MECMOBbIX 3A0aHUIL
npeocmaenen ¢ JOUC —http://open.kbsu.ru/moodle/course/view.php ?id=1240)

1. Kunemaruka npsiMmoJIMHEHHOI0 IBUKEHMSI.
1. YckopeHue MaTepHanbHON TOUKH, JBUKYIIeiicss cornacHo ypasHeHHio Xx=A+Bt+Ct3, rne C= —
0,5 mM/c®, B MOMEHT BpeMeHH t=4 c: (2)

1) 10 2)-10 +3)-12 4)4 5) 12
2. CpenHsisi CKOpPOCTh aBTOMOOWJIS, IMpOeXaBiiero 3/4 CBOEro MyTH CO CKOPOCThIO 54 KM/,
OCTaJbHYIO YacTh IYTH - CO CKOPOCTHIO 72 KM/4 (B M/C): 2)

1) 10 2)-10  +3)16 4)-16 5)8

3. CkopocTh Telna B HauBBICHIEH TOYKE IOJBEMA, €CIM €ro OpOCHUIM BEPTUKAIBHO BBEPX C

HavyaJIbHOU cKOpocThIo 30 M/C (B M/C): (1)
1) 10 2) 20 3) 40 +4)0 5)50

4. Moayns BeKTOpa r=5i=T7j+k paBeH: (1)
1)7,5 2)9,3 3)-8,66 +4) 8,66 5)-7,5

5. CymMa IByX BEKTOPOB u

1)53 2)45 3)0 +4) 2i +2j -4k 5) 6i +12j +6k
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6. [1yTh, IpOMICHHBIN TEJIOM 3a 5 ¢, €CM Ha pUC. MPEACTABICH rpaduK 3aBUCUMOCTH TPOCKIIUH
YCKOpPEHHsI OT BpeMEHHM ax(t), a HavajibHas CKopocTb Tena paBHa 0 (B M):

2)

1)6 2)21 3)9 4) 18 5)25

2. KunemMaTnka KpUBOJMHEHHOT0 IBHKEHUSI.
1. HavanbHas ckopocTh KamHs, OpOIIEHHOTO C BBIIIKA B TOPU3OHTAIILHOM HANpaBICHUU U
yOaBIIero Ha 3eMio 4Yepe3 2 ¢ Ha pacctosHud 40 M OT OCHOBaHMSI BBIIIKKM (B M/C):
(D

1) 20 2) 10 3) 30 4) 15 5)25
2. CKOpoCTh TOYKM B MOMEHT BPEMEHHU, KOTJa HOPMaJbHOE YCKOPEHHE TOYKH, ABIKYIIEHCS MO
OKpYKHOCTH paguycoM 10 M paBHO 4,9 M/c?> , a BEKTOpBI HOJHOIO ¥ HOPMANBLHOIO YCKOPEHHUIH
o6pasyiot yron 60 (2)

1) 6,5 m/c 2) 7,0 m/c 3) 7,0 pan/c 4)8,0m/c  5)8,5pan/c
3. CkopocTh Ms4a, GPOIIEHHOTO ¢ HayalbHOU ckopocThio 20 M/c mox yriaom 60° k TOpuU3OHTY, B
BBICIIICH TOYKE TpaeKTOpuHu (B M/C): (1)

S5 2) 10 3) 15 4) 20 5)25
4. YrioBoe ycKOpeHHe KoJleca, BpallaBIIerocs ¢ 4acTotoi 5 ¢! u ocranoBuBmerocs yepes 1 MuH.
IIOCJIE Hayaa BpalleHMs: (1)

1)-0,75 m/c>  2) 0,52 m/c? 3)0,35 ¢ 4)-0,52¢?  5)0,75c?
5. JluHeifHas CKOPOCTH TOYEK 3EMHOI MOBepXHOCTH, Nexamux Ha mmpoTe 60° (R3=6400 km):

)

1) 250 m/c 2) 300 pan/c 3) 365 pan/c 4) 233 m/c
6. BekTop MoJiHOro YCKOPEHHUS IPU KPUBOJIMHEHHOM JIBUXKCHUU: (1)
1 d=d,—a, 2) a= a§+af 3) a=«/aj—af
_ do
a=—- o = -
4) dt 5)d=®-R 6) 4=t
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3. /IluHamMuKa MAaTepHAJbLHOW TOYKM M TeJa, ABWKYIIErocsi mnocrynarejbHo. Cwibl B
MexaHHuKe. 3aKOH COXpaHeHHsl UMMyJibca. PadoTa, JHeprusi, MOIHOCTH. 3aKOH COXpPaHEHHS
JHEpPIuH.

1. IToka3zanue BecoB BO BpeMsi IBUKEHUS TPY30B, €Clid uepe3 OJI0K, MOABEIICHHBIA K MPYKUHHBIM
BecaM, MEpPEeKUHYT IIHYp, K KOHIIAM KOTOPOrO MpPHUBS3aHbI TPy3bl Macco 2 Kr u 3 Kr:
2)

1) 24 H; 2) 48 kr; 3)50H;  4) 50 kr; 5)48 H

2. Cuyia CONMpOTHBIIEHUS BO3/LyXa, €CIIH TeJI0 MAaccoil 3 Kr majaeT B BO3AyXe ¢ yCKOpeHHueM 8 m/c:
(D

1) 6,0 H 2) 5,4 xr 3) 6,0 xr 4)54H 5)6,1 H

3. Beicota h Han noBepxHOCThIO 3eMild, Ha KOTOPOW HANpPSKEHHOCTbh I'PABUTALMOHHOIO IIOJIS
3emiu paBHa 1 H/kr (R3=6400 km): (1)

1) 10%;  2)10"m;  3) 14-10°%;  4) 10°m;  5) 13,6-10%m.

4. OTHOIIEHHE HAYabHOW KUHETHUYECKON PHEpPruM Teja K €ro KMHETUYEeCKOW SHEPruu B BEepXHEH
TOYKE  TPAeKTOPMH, €ClIM  Teldo  OpomieHo  mox  yraom  60°  k  ropusoHry:

)

D1 2)2 3)4 4) 5)

5. U3meHeHue BHYTpeHHEH HHEpruM JABYX IIApOB MaccaMd 2 KI M 3 KI, ABWXKYIIMXCA CO
ckopocTsiMu 8 M/C M 4 M/C, COOTBETCTBEHHO, IIOCJIE HEYNPYroro yaapa, €ciliy Iapbl JABMXKYTCS
HaBCTPEdy APYT APYTY: (2)

1)90Br 2)86,4Br 3)864x 4)90 Ix 5)100 [Ix

6. XKecTkocTp cucTeMbl JABYX MNpyXHH ¢ xectkoctssiMu 5 kH/m m 10 kH/M, coemmHeHHBIX
nocyenoBareabHo (B kKH/M): (1)

1)3,1 2)3,2 3)3.3 4)34 5)3.5

4. luHaAaMHKa BPAaIIATeJIbHOI0 ABHKEHH. 3AKOH COXPAHEHHUS MOMEHTAa MMIIYJbCAa.
1. Ileperpy3ka, wucHbITBIBacMas JIETYMKOM B caMoJeTe, ONUChIBaroleM mnerao Hecreposa
pamuycom 200 M, B HIDKHEH TOUYKEe TpPAaeKTOPHH, €ClIM CKopocTh camonera 100 m/c:
)

1)2 2)4 3)6 4)8 5)10
2. YroJy OTKJIOHEHHUS! HUTH MAasTHUKA C TPY30M Maccoil m OT BEPTHKAJIH, €CJIM HATSKEHUE HUTHU B
MOMEHT MTPOXOKICHHUS TTOJI0KEHHSI paBHOBECHS paBHO 2mg: (2)
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1) 60° 2) 45° 3) 30° 4) 50° 5) 90°
3. MOMEHT UHEpLUU TOHKOT'O OJHOPOAHOTO cTepkHA nauHoi 30 cM u maccoi 100 r oTHOCUTENIBHO
ocH, TEpNeHUKYISAPHON CTEpKHIO M  IIPOXOAsllel depe3 ero KoHeln (B  Kr-M2):
(2)

11-10° 2)2-1073 3)1,5-10° 4)3-10° 5)4-107

4. JluneliHasi CKOpOCTh IICHTpa Iapa, CKATUBIIETOCS 0€3 CKOJIbKEHUS C HAKJIOHHOHM IUIOCKOCTH

BEICOTOM 1 M (g=10 M/c?): (2)
1)4,25 2) 3,52 3)3.,78 4) 4,75 5) 5,01
5. MOMEHT MHEpLUHUH CUCTEMBI MAaTEPUATIBHBIX TOYEK: (1)
. dr. 7 7
Z[mi’?x_l] mi;‘;ﬂ m7 miﬂ
D dt 2) 3) dr 4y "™’ 5) dt

6. Cuna Kopuomnuca, ¢ KoTopoil moe31 AeWCTBYEeT Ha pPeJbChl, €CIU MOE3] Maccoil m UAET Ha
OIMPOTE (@ C FOTa Ha CEBEP CO CKOPOCThI0O UL (M - YIJIOBask CKOPOCTh BpAIleHUS 3eMIId BOKPYT

CBOEH OCH): (D)

1) 2) mo’R sing 3) 2mowsing 4)

5. KoJjie0aTeipbHOE IBHKEHHE

1. CKkopocTh  TOYKH, COBEpINAIOINICH  TapMOHWUYECKHE  KoJeOaHHs O  3aKOHY
x=Acos( ), rie A=2 oM, = c!,
= 6 pax, B MOMEHT Bpemenu t=1 ¢ (B  M/c):
(1
1) 0,01 2) 0,02 3) 0,03 4) 0,04 5) 0,05
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2. Hauvanbnast ¢a3za xoneOaHWil TOYKH, COBEPIIAIONIMNA TapMOHHYECKHE KOJEOAHHUsS IO 3aKOHY

X= rae ()
1) 18° 2) 36° 3) 54° 4) 18 pan 5) 54 pan

3. MakcuManbHOEe 3HAYCHHE KWHETHYECKOW OJHEPruH, €cClM KOJIeOaHWs MaTepHaIbHOH TOUKH

Maccoit 0,1 r mpoucxonar mo 3akoHy X=A cos(ot) ,rme A=10 cm; =10c! (8
MK/Jx): 3)
1) 10 2) 20 3) 30 4) 40 5) 50

4. Ilepuox xonebanuii oOpyda panguycom 40 cM, TOABEIICHHOTO Ha TBO3/b, BOUTHIN B CTEHY (B C):

2)

1) 1,55 2) 1,76 3) 1,80 4) 2,55 5) 1,80
5. H3MeHeHue MakCUMaJbHOM KHWHETHYECKOM OJHEPrMM TapMOHUYECKMX KoyieOaHUM, eciu
aMILTUTY/1a KoJieOaHu# yBeIuunuTCs B 4 pasa: (1)
1) ymensmuTcs B 2 pasza 2) yBesnnuutcs B 16 pas
3) He u3MeHHTCA 4) ymensbiuntcs B16 pa3

5) yBenuuuted B 4 pasa
6. Ilepron xonebanuii ctonduka pryTu Maccoii 120 B U- 06pasHoii TpyOke ceuennem 0,3 cm” npu
BBIBE/ICHUHU €r0 U3 MOJIOKEHHUs paBHOBECHS (B C): (2)

1)3,14 2) 6,28 3) 1,57 4) 0,75 5)2,75

6. BosiHbI B ynpyroii cpeae. AKyCTHKA
1. JlnuHa BOJIHEL, eclM BoMHOBOE yucio k=2 M (B M): (1)

1) 6,28 2) 3,14 3) 0,32 4) 4,55 5) 12,56
2. YacToTa xonebaHuii, eclii BOJTHA PacIpOCTpaHsIETCs B YIPyroit cpene co ckopocthio 100 m/c, a
HauMEHbIIIEE PACCTOSTHUE MEX]ly YaCTUIIAMU cpelibl, (ha3bl KojaeOaHUN KOTOPBIX MPOTHUBOMOIOKHBI,
1 m(BIn): ()

1) 10 2) 20 3) 30 4) 40 5) 50
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3. CkopoCTh NMPOJIOJIBHBIX YIIPYTUX BOJH B AIIOMUHHH ( pAl=2,7-10°kr/™>; E=69
I'TIa) (B xkm/c): (1)
1 2)2 3)3 4)4 5)5

4. OTHOLIEHHE CKOPOCTEH 3ByKa B a30T€ M KHUCJIOPOAE NpU OJMHAKOBOH TeMmImepaType TIa3oB:
)

1,1 2)1,2 3)0,8 4) 0,7 513
5. Kaxymasicst yactoTa ToHa AJIs MacCakupa, Korjaa noesq npubnmxkaercs co ckopoctsio 40 M/c k
ANEKTPOBO3Yy,  TYIOK  KOTOporo  pgaetr  curHain  vactoron 300 Tum (B  Tm):
2)

1) 350 2) 400 3) 300 4) 336 5) 420
6. AMIIIMTY1a 3BYKOBOTO JJaBJICHUS B CyXOM BO3AyXe (CKOpOCTh 3ByKa 332 M/c), eciu aMIUIUTYAa
KonebaHWi  dacTuI Bo3myxa 2 MKM, a dacrtora 3Byka 500 Tm, (B [Ila):
2)

1) 1,65 2) 2,55 3) 1,34 4) 0,85 5) 1,95

7. PeaxssiTuBHCTCKAA MEeXaHUKA

1. Kunetnueckas OHEPIHUiA peHHTHBHCTCKOﬁ JacTulbl MacCChbl 1M, ﬂBH)KymeﬁCﬂ CO CKOPOCTBIO V!

)

1) 2) moc? 3) moc?

4) moc? 5) mc?
2. TlonHas »SHEPrust M MMIIYIbC PENATUBUCTCKONM UACTHIEI C MAccoil MOKOS Mo CBS3aHEI

COOTHOIIIEHUEM: (D)

1) E+P2C2= c* 2) E=
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3) P2C*-E’= 4) E?- P°C*= Cc*

3. PensTuBHCTCKOE 3aMeJIEHHE XOJla JABMXKYIIUXCS 4acoB (At - Bpemsi, H3MEPEHHOE 0 YacaM B

HEMOJIBUYKHOM CUCTEME oTcyYera, At - CcOOCTBEHHOE BpeMsl):
(D

1) At'= 2) At=

3) At=At' 4) At=

4. PenatuBucrckas (popmyna CIoKeHUS CKOPOCTEH, eciau L' - CKOpocTh OTHOcuTenbHO K', v -

IEepEeHOCHas CKOpPOCTb, L - a0CONIOTHAasE CKOpPOCTh  (CKOpOoCTh  oTHocuTenbHO  K):
(D

1) 2)

3) 4)

5. CkopocTh, TIpH KOTOPOW KWHETHYECKas DHEprusi Jr000W YacTHUIIbl paBHA €€ DHEPrHH MOKos (B
M/c): (1)

1)2,4-108 2)2,5-108 3)2,6:108 4)2,2-108 5)1,8-108

6. luBapuaHTHOH BeMYMHON B IpeoOpazoBanusix JlopeHna spisiercs: (1)

1) macca 2) Bpems 3) mmHa ~ 4) NPOCTPAaHCTBEHHO-BPEMEHHOW MHTEPBA  S5) CKOPOCTh

6) ycKopeHue
7. Kunetnueckas sHeprusi Ex 1 uMnynsc P peaTUBUCTCKON YaCTHIBI ¢ MACCOM MOKOSI Mo CBSI3aHbI

COOTHOUIEHUEM: (2)
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1) Ex= 2) P= 3) P

4) 5) p>c?>=Ex(Ex+2moc?)

8. CkopocTh, TIpH KOTOPOW TPOJOJIBHBIE pa3Mepbl Tela YMEHbIIATCS B JBa pasa (B M/C):
(D

1)2,0-108 2)2,7-108 3)2,8-108 4)2,3-108 5)2,6-108

8. 'mapocTraTnka U rHAPOAMHAMHUKA

1. YpaBHEeHHE HEPa3PBIBHOCTU CTPYU UMEET BU/L: (D)
1) 2) 3) v1 -S2=V2=02-S;

4) 5)

2. YpaBuenue bepaysum B 00111em citydae UMeeT BU/I; (1)
1) 2)

3)P+ 4)P

3. 3akoH HproTOHA [17151 BA3KOW KHUAKOCTH (1) - BSI3KOCTB): (1)
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AP

R

1) F= 2) F=- 3) F=ma gy F=-ma 5) At

4. Yucno PeliHompaca mAsis TMOTOKAa BS3KOH KUAKOCTH B TpyOke amamerpoM d (p, m, v -
IJIOTHOCTD, BA3KOCTb U CKOPOCTb JKUJKOCTH, COOTBETCTBEHHO): (1)

1) 2) 3)

4) 5)

5. SIBnsieTcs MM MOTOK BOJABI JJAMUHAPHBIM, €ClIM BoJa TedyeT mo Tpyde amamerpom d=10 cm co
cpenneit ckopocthio 10 M/c (Ba3kocTs Boasl N=10711a-c): (1)

1) na 2) HeT 3) TypOyneHTHbII

6. JIBmkeHue KUIKOCTH SBISAETCS TypOYJIEHTHBIM NPH JIBMKEHUH HIApHKA B JKUAKOCTH, eciu (Re-

yucio PeitHonbaca): (1)

1) Re >> 0,5 2) Re<< 0,5 3)Re=0,5 4) Re>0,5 5) Re<0,5

Kpumepuu ¢hopmuposanusn oyenok no mecmoesvim 3a0aHuAM:
(6 OamioB) — mONyYarOT OOydYaromuecs C MPAaBUWIBHBIM KOJIMYECTBOM OTBETOB HAa TECTOBBIC
Borpockl. Beimonueno 90 - 100 % npennokeHHbIX TECTOBBIX 3aJJaHU;
(4 6amna) — moamy4daroT 00yJaronmecs: ¢ MPaBWIHLHBIM KOJTMYECTBOM OTBETOB HA TECTOBBLIE BOIIPOCHI
—70-89 % ot 001Iero 00beMa 3aJaHHBIX TECTOBBIX 3aIaHUI;
(3 6amma) — momy4daroT 00yJaronuecs ¢ MPaBWIHBHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
— 50 -69% ot 0011eT0 00BbEMA 3aJaHHBIX TECTOBBIX 3aJaHHUIH;
(2 6amma) — momy4daroT 00yJaronuecs: ¢ MPaBUILHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIC BOIIPOCHI
—menee 30-49 % ot obiiero o0bema 3a/laHHBIX TECTOBBIX 3a/IaHUH.
(1 6amm) — momy4yaroT 00yJarImKecs C MPAaBUILHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOTIPOCHI —
menee 10-29 % oT ob1iero o6bemMa 3aJaHHBIX TECTOBBIX 3aJaHHA.

5.3. Oyenounvie mamepuanvt 0151 RPOMEHCYMOUHOU
ammecmayuu (Konmponaupyemasn komnemenuus OIIK-2).
Lenvio npomesxcymounvix ammecmayuii 1O JTUCIUIUIMHE SBISETCS OICHKA KadecTBa
OCBOGHUS AUCIUILTUHBI 00yJarOIIUMUCS.
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[IpomexxyTouHasi aTTecTalysi TNpeAHAa3HAYeHa Uil OOBEKTUBHOIO IMOJTBEPKACHUS U
OLICHUBAHMs JOCTUTHYTBIX PE3yJIbTaTOB OOYUYEHMs IOCIE 3aBEpIICHUS H3YyYEHHs IUCLUIUINHBL
OcymiecTBisieTcss B KOHLIE CEMECTpa M IPEACTaBiIsgeT CO00M HTOroBYIO OIEHKY 3HAHHUN IO
JUCLUIUINHE B BUAC TPOBEICHUS IK3aMEHA.

[IpomexyTouHasi arrecTanus MOXET IMPOBOAUTHCS B YCTHOH, NMUCBMEHHOH (opme, U B
¢dopme TectupoBanusi. Ha npomexyTouHyro arrectanuo orBoaurcs 1o 30 6amios.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. JIBukeHne MaTepuaJbHOM TOYKM 10 KPUBOJIMHEWHOW TPACKTOPUU. TaHTeHIMAaJIbHOE,
HOPMAJIbBHOE M TMOJHOE YCKOpeHHs. PopMysibl NMyTH U CKOPOCTH IIPU PABHOIEPEMEHHOM
BpalIaTeIbHOM JBUKECHUH.

2. Untepdepenuus u audpakuus BosH. CTOoAYUE BOJHBI. YCIOBHUA Max U min HUHTEPEPEHIIUH.
KoopauHnats! y3710B ¥ Iy4HOCTEHN CTOSUEN BOJIHBI (BBIBOA).

3. 3apgaua. Haiitu yckopeHue a LeHTpa OJJHOPOIHOTO IIapa, CKAaThIBAIOIIETrocs 0e3 CKOJIbKEHUS 10
HAKJIOHHOM TIUIOCKOCTH, OOpasyromiei yroi o ¢ ropu3oHToM. Uemy paBHa cuia TpEHUs
CUEIUICHUS 1apa U MIOCKOCTH?

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Bekropsl. JleiictBus Haa BekTopamu. CKalsipHOE U BEKTOPHOE MPOM3BEACHUS. Panuyc-BeKkTop.
EnuHuyHBIC BEKTOPHI.

2. MOMEHT MHepIUH TBEpAOro Tejna. MOMEHT MHEPLHH Tella BpAIlEHHsS MPOU3BOJIBLHONW (HOPMBI.
Teopema ['totirenca-IlItelinepa (BbIBOI).

3. 3amauva. OnpenenuTh CUy, C KOTOPOM BHHTOBKA JIEWCTBYET HA IUIEUO CTPEJIKa MPHU BBICTpEIE,
€CJIU CYUTATh, YTO CO CTOPOHBI BUHTOBKH JIEUCTBYET IMOCTOSIHHAS CUJIa, KOTOPAasi CMEIAET TIe40
cTpenka Ha S=1,5 cMm, a myJist MOKUAAeT CTBOJ MIHOBEHHO. Macca BUHTOBKHU S KT, Macca myiu 10
I, a CKOpocTh ee npu Beliere V=500 m/c.

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. Ilepuonuueckuii mporuecc. I'apmonnyeckue konedanus. I'paguk rapMOHHYECKHX KOJIeOaHU.
AMiuTyzaa, nepuos, (asa, yacrora KosebaHuil. Y paBHeHHE rapMOHNYECKOTO OCIMIUISTOPA.

2. UnepuuanbHble cuctembl orcyera. Ilpunnun otHocurensHocTu. [IpeoOpasoBanus [ ammies.
WuBapuanTtsl npeoOpazoBanuii ["anumnes.

3. 3amaua. I'py3 maccoif m=3 T moaHuMaroT nebemkoil ¢ yckopeHHeM a=2 m/c’. OnpenenuTh
paboty, Ipou3BeCHHYIO B IIepBhIe 1,5 ¢ OT Havaia nmojabpema.

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. DHeprust rapMoHuveckux KoseOanuil. IlpeacraBieHue rapMOHHUYECKHMX KojeOaHUH B
KoMILIeKCHOU (opme. CroxeHne TapMOHHUECKUX KonebaHuil. buenus.

2. Kunemaruka tBepaoro Tema. [lonstue abcomoTHO TBepaoro tena. CTemeHu CBOOOMBI. YTIIbI
Oninepa. IlocTynarenbHoe, MIOCKOE M BpalllaTeIbHOE JIBMIKEHUS TBEPJAOrO Tesa. Y paBHEHUS
JBUKEHHS TBEPAOIO Tea.

3. 3agaya. Haiitu yckopenue cBoboanoro najaeHus Ha Jlyne, ecnu ee paauyc paBeH 1738 kwm, a
cpeHss TIOTHOCTh cocTapiseT 0,6 maotHocTH 3emn. [TnoTHOCTh 3emn - 5,4 r/em?’.

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. MomeHnT wuHepuuu TBepaoro tena. Ten3op wmHepiuu. OceBble W IEHTPOOECIKHBIE MOMEHTHI
uHepuuu. MOMEHT MHEPLUHU CIJIOMIHOTO U MOJIOTO HUIUHAPOB (BBIBOM).
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. Cuna. I'paBuTaninoHHas 1 HHEPLMOHHAs Macchl. 3akoHbl HproToHA. [IpuHIIMI 3KBUBAaJIEHTHOCTH.
. 3agada. I'mpss maccoit 0,5 Kr mojBemieHa K MPYXHHE, >KECTKOCTh KoTtopor k=32 H/m, u
COBepIIAeT 3aTyxarwume Kojedanus. OmnpenenuTs Mepuoj 3aTyXalolMx KoyeOaHui, ecnu 3a
BpeMsl JIBYX MOJIHBIX KoJieOaHUi aMIUIUTy1a yMeHbluiach B 20 pas.

3K3AMEHAIIMOHHBIN BUJIET Ne 6

. PenaTuBuCTCKOE YpaBHEHNE IBM>KECHHS. 3AKOH COXPAHEHHUS YHEPTUU B PEIATUBUCTCKOM CIIyYae.
PenaruBuctckast Mmacca. CBsi3b MEXAY PEISATUBUCTCKUMHM UMITYJIbCOM U KHHETUYECKOH
SHEPrUeH.

. CBolicTBa ®KUAKOCTEH U ra30B. 3aKOHBI THIPOCTATHKU. Y paBHeHUEe bepuymiun.

. 3agada. Teno OpoIIeHO ¢ HaYaIbHOM CKOPOCThIO Vp IO YIJIOM 0L K TOPU30HTY. HaliTu ckopocTh
TeJa B BBICIICH TOYKE MOAbEMa U B TOYKE €ro MaJICHUs] Ha TOPU30HTAIBHYIO TIOCKOCTb.

3K3AMEHAIIMOHHBIN BUJIET Ne 7

. Bsizkocth. 3akon HeroTona mist sxunkoctu. Yucno PeitHonbaca. [lorpanuynstii cioit. @opmyna
Crokca. ®uznueckuii cMbIch KO3PGUITUEHTa TUHAMUYECKON BA3KOCTH.

. OCHOBHOW 3aKOH JMHAMHK{ BpaLIaTEIbHOTO JABW)KEHUSI TBepaoro Ttena. CpaBHUTENbHas
XapaKTEPUCTUKA MMOCTYNATEIbHOIO U BPALATEIbHOTO ABUKEHUM.

. 3anava. Kakoil nomksa ObITh cuita F, ynepikuBaromiast Opycok Macchl m Ha TJ1aIKOW HaKJIOHHOU
IJIOCKOCTH, €CIIM YroJl HaKJIOHA IUIOCKOCTM K TOPU30HTY paBeH o M cuia F mapamienbHa
HakJoHHON TtuiockocTu? Koadduument tpenus Opycka o miaockocTh paBeH f. Haiitu cuiy
peakuuu N IJI0CKOCTH.

3K3AMEHAIIMOHHBIN BUJIET Ne 8

. Ileprogpl KoneOGaHWH MaTEMaTHYECKOTrO, MPYXKUHHOTO U (PU3NYECKOTO0 MASTHUKOB (BBIBOJ).
CBOICTBO CONPSYKEHHOCTH U NMPUBEIEHHAs JUIMHA (PU3MUECKOro MasiTHUKA.

. 3aKOHBI COXPAaHEHUs UMITYJIbCa, MOMEHTA UMITYJIbCa U MEXaHUYECKOU SHEPTUU (BBIBOJ).

. 3agaua. Yepes 6510k B Buae aucka Maccolt m=80 T mepeKkuHyTa TOHKasi TMOKas HUTh, K KOHIIaM
KoTopoil monBemieHsl rpy3sl mMaccamu m;=100 r u m>=200 r. C KakuM YCKOpeHHeM OyayT
JIBUTAThCS TPY3bl, €CIU UX NMPEIOCTaBUTh caMuM cebe? TpeHuem npeneopedb.

3K3AMEHAIIMOHHBIN BUJIET Ne 9

. INoreHnuanbHbIe CUIIBI, pabOTa, MOLTHOCTb, MOTEHIIMANIbHAS U KHHETHYecKas sHepruu. Pabora B
MOTEHIMAIBHOM I10JI€. 3aKOH COXPAaHEHHSI MEXAHUYECKOW SHEPI M.

. CraunonapHoe TeueHue. 3akoH bepHymiu. YpaBHenue HepaspbiBHOcTU. Popmyna [lyazeiins
(BBIBOT).

. 3agava. MartepuanbHasi TOYKa Maccoil m=>5 T coBeplIaeT rapMOHUYECKUE KOJIeOaHus ¢ YaCTOTOU
v=0,5 I'u. Ammiutyna koneGanuii A=3 cMm. Omnpenenuthb: 1) ckopocTh V TOYKH B MOMEHT
BpEMEHH, Korja cMeleHne x=1,5 cMm; 2) MakcuManbHyto cuiy F, IeHCTBYIOLIYIO Ha TOUKY; 3)
MIOJTHYIO SHEPTHIO E KOIeOIIomencst TOYKH.

3K3AMEHAIIMOHHBIN BUJIET Ne 10

. JluHamMuka Tel mnepeMeHHOW Macchl. YpaBHeHue Memepckoro. Popmyna [{HOIKOBCKOTO
(BBIBOJIBI).
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BoxHOBO# mporiecc. YpaBHeHHE BOJTHBI, PaCIPOCTPAHSIONICHCS B MMPOU3BOJILHOM HAIMPaBICHUH
(BeIBOT). BOTHOBOE YKMCIIO M BOTHOBOM BEKTOp. DazoBasi CKOPOCTb.

. 3amaga. Cucrema coBepimaer 3aryxaromme kosebanus ¢ dactoroir v=1000 ['m. Onpenenutsb

4acTOTY Vo COOCTBEHHBIX KOJICOAHUM, €CIIM PE30HAHCHAS YaCTOTa Vpe;=998 T'LI.

3K3AMEHAIIMOHHBIN BUJIET Ne 11

. BomHOBO# mporiecc. YpaBHEeHHE TIIOCKOH U cheprudeckoii BoH. BomHOBOe ypaBHEeHUE (BBIBO).

JluHaMuKa CHUCTEMBl MaTepHAIBHBIX TOYCK. MOMEHT HMITYJIbCa, MOMEHT CHJIbI, YpaBHEHHE
MoMeHTOB. LlenTp Macc (BbIBON).

. 3agada. B TpyOe ¢ BHyTpeHHUM JIuaMeTpoM d=3 cM TedeT Boja. OnpeneanTh MaKCUMaIbHbIN

MACCOBBIi PACXO0J] BOJBI IPH JTAMHHAPHOM TedeHHH. Rew=0,5; Nsox =107 Ia-c.

3K3AMEHAIIMOHHBIN BUJIET Ne 12

. [Ipeobpazosanus Jlopenna. Cneactus npeoOpazoBanuii Jlopeniia.

3BYKOBBIG BOJIHBI. CKOpOCTL pacnnpocCTpaHCHUs 3BYKOBBIX BOJIH B I'a3ax. FpOMKOCTL, 3BYKOBOC
JaBJICHUC, DOHCPIUu-d 3ByKOBOfI BOJIHBI.

. 3agauda. Toukuii crepxenp maccoit 300 r u quHON 50 cM BpalaeTcs ¢ yriioBoi ckopoctbio 10

¢! B ropu30HTaNBHON IIOCKOCTH BOKPYT BEpPTHKAJIBHOM OCH, IIPOXOJSIIEH Yepe3 cepeauHy

CTCPIKHA. Hatitu YIIJIOBYIO CKOPOCTH, €CJIM B IIPOLIECCE BpallICHUS B TOH K€ IJIOCKOCTH CTCPKCHDb
MNEPEMCECTUTCA TaK, UTO OChb BPpAIlICHHUA HpOﬁI{CT 4YCPe3 KOHCI CTCPIKHA.

3K3AMEHAIIMOHHBIN BUJIET Ne 13

. IABmwxenue miaHer u komeT. 3akoHbl Kemnepa. Iloctosnnas Kemnepa. 1-aq, 2-as, 3-1

KOCMHYECKHE CKOPOCTH (BBIBOI).
Buner nepopmanuu. OgHoocHoe pactskeHue u cxarue. [Ipocroit casur. M3rub m kpyuyeHue.
3aBUCcUMOCTH JleopMalvy OT HanpspKeHus (rpaduk).

. 3amaga. MenHbIi mapuk guamMeTpoMm d=1 cM majaer ¢ MOCTOSHHOM CKOPOCTbIO B KaCTOPOBOM

Macrne. SIBiseTcs 1M JBMKEHME MAcla, BHI3BAHHOE MAJCHHEM B HEM IIAPUKA, TaMHHAPHBIM?
Kputnueckoe 3HaueHue uucna PeitHonbaca Rewp=0,5. py=8,9-10° kr/mM>; pracr=0,96-10° xr/m>;
nKaCT.:O,987 ITa-c.

3K3AMEHAIIMOHHBIN BUJIET Ne 14

. O0Ttexanue Ten >KUIKOCThIO W Tra3oM. [lorpanuunsiii cnoil. JloGoBoe compoTuBieHHE U

noabeMHas cuia. Opdexr Marnyca.
CTONKHOBEHHST ¥ 3aKOHBl COXPAHEHWS TMPH CTOJIKHOBEHUSX. YIpPyrue W HEynpyrue
CTOJIKHOBEHHUSI.

. 3agaya. Temo Bpamaercsi BOKpYr HEMOABIKHON ocu mo 3akoHy @ =104 20t — 2t2. Haiiru

BEJIMYMHY U HaIpaBJIEHUE MOJHOTO YCKOPEHHUS TOYKH, Haxojsueics Ha paccrosHun 0,1 M ot
OCH BpallleHHS, JIsI MOMEHTA BpeMeHu t=4 c.

3K3AMEHAIIMOHHBIN BUJIET Ne 15

. 3aTYXaIOIJ_II/IC KoJieOaHus. ypaBHCHI/IC JABVOKCHU A npu 3aTyXaromux KOoJIeOaHMSX.

Jlorapudmuueckuii JEKpEeMEHT 3aTyXaHus U IeKpeMeHT 3aTyxaHus. X ¢puznyeckuit cMbICI.
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. IlonaTne MarepuanbHOM TOYKH. TpackTopus, NEepeMELIEHUE, CKOPOCTb U YCKOPEHHE TOYKH.
Onucanne NBWXKCHHUS MaTEPHAIBHOW TOYKH B BEKTOPHOW M KOOpAWHATHOUN opmax. DopmMyIibl
MyTH U CKOPOCTH IIPU PAaBHOMIEPEMEHHOM JIBUKCHUH.

. 3agava. CruiomHoON nuiaMHap maccoit 0,5 Kr U paanycoM 2 CM BpallaeTcs OTHOCUTEIBHO OCH,

o 2 o
COBIAJAIOIIEH C OChIO IMIMHIAPA, IO 3aKOHY (P = 12+ 8t — 0,5t°. Ha uununap npeiictByer
cuJja, KacaTesibHasl K MoBepXHOCTH. ONpeeUTh 3Ty CHILY U TOPMO3SIIIIUA MOMEHT.

3K3AMEHAIIMOHHBIN BUJIET Ne 16

. BeinyxeHnbie KoneOaHus. YpaBHEHUE JIBIDKCHUS TIPU BBIHYKICHHBIX KojeOaHusx. Pe3onaHc.
HobpotHocTh. lllnprna pe3oHaHCHON KPHUBOM.

. Kunernueckast aHeprusi TBepAoro tena. Pabora BHENIHMX CWJI NP BPAIICHHH TBEPAOTO Teia
BOKPYI  HEMOJABIXHOM ocu. CpaBHUTENbHAsi XapaKTepUCTUKAa  TOCTYNaTeNbHOTO U
BpaIaTeIbHOTO ABWKCHUI (TabIuUIQ).

. 3amava. Ha ckonpko kuiorpamMm yMeHbIIUTCSE Macca CoJHIIa 3a CyTKH, €Ciii 0011asi MOIIHOCTh
usnydenus ColHIA B CyTKM paBHa 3,8-10%¢ B1?

3K3AMEHAIIMOHHBIN BUJIET Ne 17

. 3aKOH BCEMHPHOTO TArOTE€HHUs. ['paBUTAIMOHHAs HHEpPrus MIApOOOpa3HOro Tejaa (BBIBON).
I'paBuTanimoHHslii paguyc. HanpsykeHHOCTh U OTEHIMA IPaBUTALIMOHHOIO MOJIS.

. Hedbopmanus pactskenus u ciasura. 3akoH ['yka. I'paduk 3aBucumocty nedopmanuu ot
HANpsDKEHUs. DHEprus U IJIOTHOCTh 3HEPTUHU YIIPYyrux aedopManuii (BIBOL).

. 3ajava. DHeprus 3aTyxarolMx KojeOaHWi MasTHUKA, MPOUCXOAALIMX B HEKOTOPOH cpexe, 3a
BpeMs t=1 MuH ymeHbIImIach B n=64 paza. Onpenenuts KOdQPHUIUEHT COMPOTUBIICHUS CPEIIBL,
ecsn Macca MasiTHuka m=0,1 kr.

3K3AMEHAIIMOHHBIN BUJIET Ne 18

. HemnepumaneHele cucTeMBl OTcue€Ta, ABWXKYIIMECS NPSIMOJIMHEMHO-NOCTynareapbHo. Cuisl
nHepuuu. HesecomocTts. [IpuHIMI 35KBUBAJICHTHOCTH.
. Pabota cun TspKeCTH, CHIT YIIPYTOCTH U CUJT TATOTEHHMSL.

. 3anava. ToUKa IBIKETCS 10 OKPYKHOCTH PanycoM R=2 M COIJIACHO ypaBHEHUIO & = At? , TIe

A=2 m/c’. B xaKkoii MOMEHT BpeMeHH t HOpMAJIbHOE YCKOPEHHE TOYKU PABHO TAHT€HIMATIBLHOMY?
Onpenenuth MOJIHOE YCKOPEHHWE a B 3TOT MOMEHT( - KpHUBOJHMHEWHAs KOOpAMHATa,
OTCUUTAHHAsI OT HEKOTOPOI HaYaIbHOU TOYKU OKPY>KHOCTH).

3K3AMEHAIIMOHHBIN BUJIET Ne 19

. Hemnepuuanwsuele Bpamatonyecss cuctembl otcuera. Llentpobexxnas u KopuonucoBa cuitbl
uHepuuu. MastHuk dyxko.

. MoOMEeHTBI MHEpLIUY 111apa, KOHYCa U CTEPAKHS (BBIBOA).

. 3agada. JIBe mnpyxuHel c xkectkocTsmMu k;=0,3 kH/M wu k>=0,5 xH/M ckpemieHnbr
MIOCJIEI0BATENIbHO TaK, YTO a0COIIOTHAs Aeopmalus x2 BTOpOil npyxuHbl paBHa 3 cMm. Halitu
paboTy pacTsyKEeHUS PYKUH.

3K3AMEHAIIMOHHBIN BUJIET Ne 20

. JABMKeHHe MaTepHalbHONM TOYKH MO OKPYKHOCTH. BEKTOpBI yriioBOW CKOPOCTH U YIJIOBOTO
yckopeHus. @opmyribl IyTH U CKOPOCTH PaBHOIIEPEMEHHOIO ABU)KEHHUS 110 OKPY>KHOCTH.
. DHeprust ynpyroi BoJHsI (BbIBOJ). BEeKTOp MIOTHOCTH MOTOKA 3HEPTUU (BEKTOp YMOBA).
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3anmava. Ha xparo uraropmbl B BUJE TMCKA, BPAIIAIONIETOCS 110 MHEPIIMH BOKPYT BEPTHKATHHON
OCH C YTJIOBOM CKOpPOCTBIO 8 pajn/c, ctouT uenoBek maccoit 70 xr. Korga yenoBek mepemien B
[EHTP MIaTGOpPMBbI, OHA CTala BpalaThcs ¢ YrioBoi ckopocThio 10 pax/c. Onpenenuts maccy
w1atopmbl. MOMEHT HHEPIIUH YeI0BEKa pACCUUTATh KaK JIsl MAaTepHaIbHOM TOUKH.

3K3AMEHAIIMOHHBIN BUJIET Ne 21

. CKOpoCTh pacupoCTpaHEHHUsi YIPYTUX BOJH B TBepAbix Tenax (BbiBoA). KoadduuneHnts

3aTyXaHUs U IMOTJIOMICHUA BOJIHBI.

—
D

. Baxkneimme cuctemMpl KOOpJIMHAT U UX B3aUMOCBS3b. EnuHM4YHbBIC OpTHI I , ], k ., N, T u

HUX CMBICII.

. 3amaya. Kunetmyeckass sHeprusi Bpaiarouierocsi maxoBuka paBHa 1 x/[x. Ilox aeiictBuem

MOCTOSTHHOTO TOPMO3SIIEr0 MOMEHTa MaxOBUK OcTaHOBWJCS uyepe3 N=80 MmoJIHbIX 00OpOTOB.
HaiiT MOMEHT CHJT TOPMOKEHUSI.

3K3AMEHAIIMOHHBINA BUJIET Ne 22

. CnenctBus npeobpazoBanuii Jlopenna. MuBapuanTsl npeodbpazoBanuii Jlopenua.

JIBuKeHHE Tena, OPOIIEHHOTO TOPU30HTAIBHO U MO YTIIOM K TOPU30HTY.

. 38.,[[21‘121. CranbHas IIPpOBOJIOKA JUTHHOM 1 M YKpCIUICHA OJHHUM KOHIOM TaK, YTO MOKCT

COBepIaTh KoJieOaHUS B BEPTHKAIBHOM IUIOCKOCTU. [IpOBOJIOKY € Tpy30M OTKIIOHSIIOT Ha
BBICOTY TOJIBeca U OTIycKaroT. OmnpenenuTh aOCONMIOTHOE YIJIMHEHUE MPOBOJOKH B HIDKHEH
TOYKE TPAEKTOPHHU JBUKeHHUs Tpy3a. [lnomans ceuenus mpoBonaoku 0,8 MM?; Maccoii IPOBONOKH
npenedpeus. Moayns FOura qst cranu E=200 I'Tla.

3K3AMEHAIIMOHHBINA BUIET Ne 23

. YpaBHEHME BOJIHBI, PACIPOCTPAHSIOIIEHCS B IPOU3BOJIBHOM HAIpPaBICHUU. DHEPIUsl YIPYron

BOJIHBL. BexTop YMoBa (BBIBO/BI).
MoMeHT ummysiabCca U MOMEHT CHJIBI CUCTEMBI MAaTEpUAIbHBIX TOYEK. YPAaBHEHHE MOMEHTOB
CUCTEMBI MaTepualbHbIX ToueK. LleHTp Macc (BBIBOBI).

. 3amaya. CkopbIi moe3q mpUOIMKaeTesl K CTOAIEMY Ha MYyTAX AJIEKTPOMOE3y CO CKOPOCTHIO

V=72 xm/gac. DieKTporoe3/l mojaeT 3BYKOBOM cHUTHan ¢ dactoTtorl vo=0,6 kl['u. Onpenenutsb
KQKYIIYIOCS 9aCTOTY 3BYKOBOTO CHTHAJIA V, BOCIPUHIMAEMOTO MAIIIMHUCTOM ITO€3/1a.

3K3AMEHAIIMOHHBIN BUJIET Ne 24

. Hedopmarnus kpyuenus. [lepuon KpyTHiIbHBIX Kosie0aHUM (BBIBOM). CBSI3b MEXIY pPa3TuIHBIMU

YIPYTUMHU MTOCTOSSHHBIMU U UX (PU3UYECKUI CMBICTT.
PeakTuBHOE nBMXKEeHUE. Y paBHEHHE Memepckoro (BEIBO).

. 3amava. Imnynsc P pelasTUBUCTCKOM YacTHUIbl paBeH moc (C - CKOpocTh cBeTa). [loa nelictBueM

BHEIITHEW CHJIBI UMITYJIBC YaCTUIIHI YBETTUYHIICS B JIBa paza. Bo CKOIBKO pa3 BO3pacTeT MpH 3TOM
DHEprus YacTUIlsl: 1) kuHeTnyeckas? 2) moiaHas?

3K3AMEHAIIMOHHBIN BUJIET Ne 25

. 3axonbl Kemuiepa. 1-as, 2-as, 3-s1 kocMuueckue ckopocTH (BbiBon). [loctosnnas Kemuepa.

CkansgpHoe ¥ BEKTOpHOE Ipou3BefeHHe. ENMHUYHBIA BeKTOp. BbIpakeHHEe BEKTOPHBIX
orepainuii B KOOpAUHATHOM popme.
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. 3ajava. J[Ba MaxoBHMKa B BHJE JIUCKOB paguycoM R M maccoli m Kaxablii pacKpydeHbl 10
CKOpOCTM BpallleHHs M IpenocraBieHbl camuMm cebe. Iloj neficTBMeM TpeHus NepBbIi
MaxOBUK OCTAHOBWICA 4epe3 t CEK., BTOPOM MaxOBMK CHellal 1O IIOJHOM OCTaHOBKM N
000poToB. OnpeneauTb TOPMO3SINE MOMEHTHI JUI KaX/10r0 MaXxOBHKA.

3K3AMEHAIIMOHHBINA BUIET Ne 26

. 3aKOH BCEMUPHOTO TATOTE€HUA. ['paBUTAIMOHHAs HHEPrusl MApooOpa3HOro Tena (BBIBOM).
I'paBuTanimonHsIi paauyc. HanpsKeHHOCTh M MOTEHIMAII IPABUTALMOHHOTO I1OJIS.

. Uarepdepennus u nudpakaus ynpyrux BoiH. Dddext Jlomepa.

. 3amaua. Ha xpato cBOOOJHO BpaIaroIIerocsi TOPU30HTAIBLHOTO JUCKA, UMEIOIIET0 paanyc R u
MOMEHT MHEpUUH I;, CTOMT 4yeraoBek Macchl m. Juck coepmiaer n o0/mMuH. Kak m3meHnurcs
CKOpOCTh BPALICHUS AUCKA, €CIIH YEJIOBEK MEePeHIeT OT Kpasi AUCKa K EHTPY?

3K3AMEHAIIMOHHBIN BUJIET Ne 27

. [Morennmanpubie cuiibl. PaboTa B MOTEHIIMAIILHOM I0JIE JUIS PA3iIMYHBIX IMOTCHIUAIBHBIX CHIL.
Kpurepwuii noreHnnansHocTu nosst. HopmMupoBka moTeHIMaaIbHON SHEPTHH.

. Bsiskocts. 3akon Hetorona 1uist Bs3koi xuakoctu. 3akoH Ctokca. Onpenenenue KkodduineHTa
JMHAMHYECKOH BA3KOCTH U3 3a/1a4M O MMaJCHUH IapHuKa B BSI3KOU JKUAKOCTH (BBIBOJ).

. 3agava. OnpenenuTb MOMEHT CHJIBI, KOTOPYIO HEOOXOJUMO TPHIOKUTH K  OJIOKY,
BpaIlIaloIIeMycsi C YIJI0BOW ckopocTbio 40 pazm/c, 4TOOBI OH OCTaHOBWIJICS B TEUCHHE & C.
Huametp 6moka 30 cM, Macca paBHa 8 KI' © paBHOMEPHO pacIipesiesieHa 1o 0001y.

3K3AMEHAIIMOHHBINA BUIET Ne 28

. IloctosincTBO cKOpocTH cBeta. OmnpeneneHue CKOpocTH cBeta Pémepom. AOepparus cera.
OnbrTel Maiikenscona-Mopmiu u @uso.

. PacmipeniesieHrie CKOpOCTH CTallMOHAPHOTO TEUEHHUs BSI3KOW JKUAKOCTU MO TpyOe (BBIBOX).
®opwmyna [lyaseitns (BbIBON).

. 3amavya. Onpenenutb AMUHY A O€ryiieil BOJHBI, €ClIM B CTOSYEH BOJHE PACCTOSHUE MEXKIY
NEepBOM U ceApbMOM MyYyHOCTSIMU paBHO 30 c¢M, a MEXAYy NEPBBIM U YETBEPTHIM y3JIOM paBHO 15
CM.

3K3AMEHAIIMOHHBIN BUJIET Ne 29

. JABMKeHHe MaTepuasbHOM TOYKM 10 KPUBOJIMHEWHOW TpPACKTOpUU. TaHTEHIMAIbHOE,
HOPMAaJIbHOE U MOJIHOE YCKOPEHHSI.

. 3BykoBbie BOJIHBI. CKOpPOCTh 3BYKOBBIX BOJH B raszax. Akyctudeckuid sddext Jlommepa.
AKYyCTHUYECKOE U Y/IeJIbHOE aKyCTUYECKOE COMPOTUBIICHHUS.

. 3amaua. KoapduuuenT TpeHus Mexay TelIOM M IIOCKOCTHIO, HaKJIOHeHHOH mox yriom 45° k
ropu3oHty, paBeH (,2. Ha kakyio BBICOTY MOJHUMETCA 3TO TEJO, CKOJIb3S MO HAKJIOHHOMN
MJIOCKOCTH, €Clih eMmy Oyzaer coolmieHa ckopocTh 10 wm/c, HampaBieHHas BBEpPX BIOJb
wiockocTu? KakoBa OymeT CKOpOCTh Tella, KOr/ia OHO BEPHETCS B HHMXKHIOK MCXOJHYIO TOUKY
CBOETO JBUKEHUS?

3K3AMEHAIIMOHHBIN BUJIET Ne 30
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1. YpaBHeHME OBMXKEHMsI CUCTEMBI MaTepuaibHbIX Todek. LleHTp macc. Teopema o IBHKEHUU
LIEHTPa Macc.

2. HeunepumanpHbple CHUCTEMBI OTCUETA, ABIOKYIIMECS NPSAMOJIMHEHHO-NOCTYyNaTenbHO.  CHilbl
uHepLuH. AOGCONIIOTHOE, IEPEHOCHOE U OTHOCUTENIBHOE JIBU)KEHUS.

3. 3agaya. TOHKUN OTHOPOAHBIN CTEPKEHDb TJIUHOU ! moxer BpaIllaThCsl BOKPYT TOPU30HTAIBLHON
ocH, mpoxonameil uepes KkoHen crepxkHa. CrepxkeHp oTkmoHmIM Ha 90° oT momoxkeHus
paBHOBecuss U OTHyCTHUIH. OmpeneiauTb CKOPOCTh V HUKHErO0 KOHILA CTEPKHS B MOMEHT
MIPOXO0KICHUS TIOJI0KEHUSI PABHOBECHS.

6. Memoouueckue mamepuasisl, onpeoensatouiue npouedypsl OUeHUBAHUA 3HAHUIL,
YMeHUil, HA8bLIKOG U (U1L) ONBIMA OeAMETbHOCIU

MaxkcumanbHas cymma (100 6amioB), HabupaeMasi CTYyJE€HTOM MO JUCIHIUIMHE BKJIIOYAeT
JIBE COCTaBJISIOLIHE:

nepBasi COCTABIISIIONIAS — OLIEHKA PETrYISIPHOCTH, CBOEBPEMEHHOCTH M KaueCTBA BHIMOTHEHUS
CTYJEHTOM Y4eOHOW paboThl NO M3YyYEHUIO JUCHUIUIMHBI B TEYEHHE MEpUOJa H3YYEHUS
JTUCIUIIMHBL (CEMEeCTpa, WM HECKOIbKHX CeMecTpoB) (cymma — He Oonee 70 OamnoB). bammsi,
XapaKTEepU3YIOIIME YCIIEBAEMOCTh CTYJEHTAa IO JUCUUIUIMHE, HaOUpPalOTCd UM B TEUCHHE BCErO
nepuoaa 00y4eHus 3a U3y4eHHE OTAEIbHBIX TEM U BHIMOJIHEHHE OTAEIbHBIX BUIOB paboT.

BTOpas COCTABJIAIOIIAs — OLIGHKAa 3HAHUM CTYAEHTAa IO pe3yjbTaTaM IMPOMEKYTOUHON
arrectanuu (He 6o1ee 30 —6amioB).

OOmuii Oamm TEKymero W pyOeKHOTO KOHTPOJS CKIAABIBACTCS W3 COCTaBISIONIUX,
ykazaHHbIX B «llomoxkenun o pelitunroBoii cucreme KBI'Y». B Teuenue ydeOHOro mporiiecca
CTYACHT 00sI3aH OTYUTATHCS 110 TEOPETHUECKOMY MaTepUaly U MPAKTUYECKUM 3aHITUSM: OMPOCHI,
WHAUBUAYalIbHbIE 3a1aHus. (TIO KeJIaHUI0 aBTOpa MPU HEOOXOIUMOCTH)

OO6mmit Oamt Tekymero M pyOeKHOro KOHTPOJIA CKJIAIBIBACTCS W3  CIEAYIOLIUX
COCTaBJIISIOIIUX NIPUIIOKEHHE 2.

Llenvto npomesrcymounvix ammecmayuii 10 JUCUUIIIINHE SIBJISETCS OLICHKA KaueCcTBa
OCBOCHMS JUCLHUIUIMHBI 00y4YaromUMUCS.

Kpumepuu oyenku xauecmea oceoenusn oucyunaunst (Ilpunoscenue 3)

Kpurepriem oneHku ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIMH B paMmkax ydeOHOM
JTUCIUIUINHBI SIBJISETCS DK3aMEH.

B nepuon mOArOTOBKM K 3K3aMEHY CTYJIEHTbl BHOBb oOpamiamrcs K y4eOHO-
METOMYECKOMY MaTepualy 1 3aKperuisioT IPOMEXYTOUHbIE 3HAHUSI.

ITonroroBka oOyuaromerocs K 3Kk3aMeHy BKJIIOYAeT TPH dTara:

—  caMOCTosTeNIbHas paboTa B TEUEHUE CEMECTPA;

—  HeNoCpe/ICTBEHHas MOJAr0TOBKA B JHH, MPEALIECTBYIONINE IK3aMEHY 110 TEMaM Kypca;

— TOATrOTOBKA K OTBETY Ha SK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipyn moAroToBke K HSK3aMEHY OOy4aroLUIUMCS IIeJIeCO00pa3HO HCIOJB30BaTh MaTepuaibl
JEKIHHA, Yy4eOHO-METOJIMYECKHE KOMIUIEKChl, HOPMAaTHBHBIE JOKYMEHTBHI, OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JIUTEPATYPY.

Ha sk3ameH BbIHOCHTCS Marepuaid B oObeMe, NpPeAyCMOTPEHHOM paboueil mporpammoit
yueOHOM JUCIUIUIMHBI 32 ceMecTp. DK3aMeH IPOBOJANUTCS B MUCbMEHHOMU / yCTHOM (opme.

IIpu mpoBeneHMM 5K3aMeHa B NMUCHMEHHOM (ycTHOM) (opme Benymuil mpernojgaBaTelb
COCTaBJISIET SK3aMEHAI[MOHHbIE OWJIEThI, KOTOphlE MOTYT BKJIIOUaTh B ce0si: TECTOBbIE 3a/laHUs;
TEOPETUYECKHE BOIIPOCHI, 3aJauyd WKW curyauuu. @DopMylIHpoBKa TEOPETUUYECKUX 3aJaHUN
coBmajzaeTr ¢ (QOpMYIUPOBKOW TMepeyHs BOMPOCOB Ha HK3aMEH, JOBEJICHHBIX 10 CBEACHHUSA
ctyaenToB. Cozep)kaHue BOIPOCOB OAHOTO OMJIeTa OTHOCUTCS K PAa3IMYHBIM pasjesaM IMporpaMmbl
C TeM, 4TOOBbI O0JIee MOJIHO OXBAaTUTh MaTepuall yueOHON AUCIUIUINHEL.

B aynurtopuu, rae npoBOANUTCS YCTHBIM SK3aMEH, JNOJKHO OAHOBPEMEHHO HAXOIUTHCS HE

Oonee ACCATHU CTYACHTOB Ha OJHOI'0 MPCIoJgaBaTeisd. Ha IMOATOTOBKY OTBETA HA owmter OTBOJUTCS
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40 MUHYT.

[Ipu mpoBeneHn: MUCHbMEHHOTO 3a4eTa Ha paboTy OTBOAMUTCS 10 60 MUHYT.

Pe3ynbTar yCTHOTO WIIM TUCEMEHHOTO 9K3aMEHa BBIPAKAETCsl OAJTaMH.

Tunossie 3amanus, obecrieunBaroue GopmupoBanre komnereHnuu OIIK-2 mpeacraBieHsl
B Tabnuie 7.

Takum oOpa3om, BBIIIOJHEHHE THUIIOBBIX 3aJaHH, MpEICTaBICHHBIX B pasjuene 5
«O1IeHOYHBIE MaTePUANTBI JUIS TEKYIIETO U PyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM
aTTecTalliu» MO3BOJIUT KPUTUYHO, OLEHUTH CIIOCOOHOCTh MCHOJIb30BaTh 0a30BbIE TEOPETUUYECKUE
3HaHUS (YHAAMEHTAIBHBIX pa3fesioB oOmel U TEOpeTHYeCKOW (GU3MKM Ui  pPELICHUs
npodeccuonanbHbIX 3a1a4u (OI1K-2).

Tabauya 7. Pezynomamoi oceoenus yueOHOU OUCYUNIUHbL, Nooexdcaujue nposepke

Pe3yabTarsl 00yyeHus

OcHOBHBIC ITOKA3ATEJIH OLIEHKH

Bun oneHoyHoro MmarepuaJjia

(KoMneTeHIH) pe3yJ1bTaToB 00y4eHHs
OIIK-2.1 3HaTh: TEOPETHYECKHE OCHOBBI, | TUIIOBBIE OIIEHOYHBIC MaTepUabl
CocraBisieT OTYETHI TIO | OCHOBHBIE IOHATHS, 3aKOHBI U | JUIS YCTHOTO OTpoca (pa3aen
HAy4YHO- MOJIETTM MEXaHUKH Ha YpOBHE,| 5.1.1.); TUIIOBBIE TECTOBHIE
HCCJIEI0BATENbCKOM JOCTAaTOYHOM Il TOHWMaHUs | 3amanus (pasnen 5.2.3.);
NEeSTENIbHOCTH, BKJIIOYas | mpeamera;  Vcmonp3oBaTh — ATH | TUIIOBBIC OLICHOYHBIE MATEPUAIIBI
aHaiIM3 W 00paboTKy | 3HaHMSI AJI1 COCTAaBJIIEHHUS OTYETOB| K dK3aMeHy (pasnenst 5.3.1.-
3KCHEPUMEHTAIBHBIX o Hay4HO-UCCJEeI0BaTENbCKOM | 5.3.3.)
pe3yabTaToOB NeSITeIbHOCTH, BKIIOYAs aHAU3 U
00paboTKy  IKCHEPUMEHTATbHBIX
pe3yabTaToB
YMeer: — TOHUMATh, U3jiarath u| THUIIOBBIE OIEHOYHBIE MATEPHAIIBI
KPUTHUYECKH aHAJIM3UPOBATH | Il YCTHOTO oIpoca (paszen
0a30BYyI0 oOmedusnueckyro | 5.1.1.); TunoBbIE 3aja4M Ha
nH(pOpMaIHIO; HO0JIb30BaThCs | pelTuHT (pasznen 5.2.2.);
TEOPETUIECKUMU OCHOBAMH, | THUTIOBBIE OIIEHOYHBIE MaTePHAITBI

OCHOBHBIMHU ITOHATHUAMH, 3aKOHaAMH
n  MOACIEIMU MCEXAHWKH, YMCCT
NPpUMCHSTH e€ 3aKOHBI K (1)I/I3I/IKC
KOHACHCUPOBAHHOT'O COCTOSHHA
BCIICCTBA U MeHHHHHCKOﬁ (I)I/ISI/IKI/I.

K KOHTPOJIbHOH paboTe (pa3nen
5.2.1.)

Buaageer: — MeTOaMU COCTABIICHUS
OTYETOB o HAy4YHO-
HCCIIEIOBATENBCKON JIEITEILHOCTH,
BKJIIOYass aHalu3 MU 00palboTKy
IKCIIEPUMEHTAIBHBIX  PE3YJIbTaTOB
Ha OCHOBE MOHUMAaHUS (PU3NIECKUX
u MaTeMaTHYECKUX METO/IOB
MoJIy4eHus1, oOpabOTKM M aHaIm3a
nHpopManuu B 0OJACTH ATOMHOMH
busuky.

THMoBkIEC OLIEHOYHBIE MAaTEPUAITBI
JUIsl yCTHOTO ompoca (pa3zaen
5.1.1.); TUTIOBBIE TECTOBBHIE
3amanus (paszzgen 5.2.3.);
TUTIOBBIE OIICHOYHBIC MaTePHAIIbI
K 9K3aMmeHy (paszenst 5.3.1.-
5.3.3)
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OIIK-2.2
CriocobeH mpeacTaBiATh
pE3YNBTAThI
HCCIIEI0BATEIbCKON
JeATEIILHOCTH Ha
HAYYHBIX KOH(EpEeHIHUsX,
BO BpeMs
POMEKYTOUHBIX u

HUTOI'OBBIX aTTeCTaHI/Iﬁ

3HaTh: METOABl MpPEACTaBICHUS
pe3yJabTaTOB  MCCIIEIOBATEIbCKOU
NEeATEIbHOCTH Ha Hay4HbIX
KOH(EepeHIHSIX, BO BpeMs
MPOMEXYTOUHBIX U HMTOIOBBIX
aTTeCTallMi Ha OCHOBE 3HAHUU
SKCIEPUMEHTAIBHBIX u
TEOPETUYECKUX OCHOB aTOMHOWU
(U3HUKHN; METO/IOB TEOPETUUECKUX U
AKCIEPUMEHTAIBHBIX

UCCIIEIOBaHUM, HEOOXOAUMBIX MAJIs
pertieHus po(hecCuOHATBLHBIX
3a/1a4 10 MEXAHUKE.

Tunosble OLIEHOYHbIE MaTEePHAIIBI
JUIsl yCTHOTO ompoca (pa3zaen
5.1.1.); TUTIOBBIE TECTOBBIC
3amanus (paszzgen 5.2.3.);
TUIIOBBIE OILICHOYHBIEC MATEPUAIIbI
K 9k3aMmeny (pazaenst 5.3.1.-
5.3.3)

Ymeer: —
PE3yNbTaThI

[PEACTABIIATH
UCCIIeIOBATEILCKON
ACATCIIbHOCTHU Ha HAay4YHBIX
KOH(EpEHIHSIX, BO BpeMsi
IMPOMCIKYTOYHBIX u HUTOI'OBBIX
aTTecTalii Ha OCHOBE TOHMMAaHHMS
0a3oBoit o0uepu3nyecKoit
uHpOpMaIHy, UCIIONIb30BAHUS
OCHOBHBIX TOHSITHH W 3aKOHOB
MEXaHHKH, YMEET NPUMEHATH ¢

TunoBble OLIEHOYHBIC MAaTEPHAIIBI
JUTsl yCTHOTO ompoca (pa3zaen
5.1.1.); TumioBBIC 3a7a4M Ha
pedTuHr (pazgen 5.2.2.);
TUIIOBBIC OIICHOYHBIEC MATCPUAITBI
K KOHTPOJILHOM padote (pa3maen
5.2.1.)

3aKOHBI K ¢buznke
KOHJECHCUPOBAHHOTO COCTOSIHUS
BEIECTBA M MEIUITMHCKOW (pH3UKe.

Baaneer: METOJIaMU
MPEJICTABICHUSA pe3yJIbTaTOB

HCCIIEIOBATEILCKOM  JIESITCILHOCTH
Ha HAyYHBIX KOH(EPCHIHUSX, BO
BpeMs MIPOMEKYTOUHBIX 5
HTOTOBBIX aTTECTaIlldii Ha OCHOBE
BJIAJEHUS ¢busznueckuMu H
MaTeMaTUYEeCKUMH METOIaMH
MoJIydeHus, oOpabOTKM M aHaIu3a
nH(popMaIuy B 00J1aCTU MEXaHUKH.

TunoBble OLIEHOYHbIE MaTEePHAIIBI
JUUISL yCTHOTO ompoca (pazzen
5.1.1.); TuNIOBBIE TECTOBBIE
3amanus (pasznuen 5.2.3.);
TUIIOBBIEC OIICHOYHBIE MATEPUAIIBI
K 9k3aMeny (pazzaenst 5.3.1.-
5.3.3)

IKC-3.1 Cnocoben
npenoaaBaTh PU3UKY
B CPEJIHEH ILIKOJIE U
CTeTIHaTbHBIX
y4eOHBIX 3aBEACHUAX
Ha OCHOBE
MIOJIyYEHHOTO
byHIaMEeHTaIbHOTO
o0Opa3oBaHus H
HAy4YHOTO
MHUPOBO33pEHUS

3HaTh: METONMKY MpENOJaBaHUsA
IIKOJIBHOTO Kypca (GU3MKU  AJs
pelieHns 3ajad N0 MEXaHUKE Ha
YpOBHE, JOCTaTOYHOM TUISt
IpernosiaBaHust (PU3UKH B CpeaHel
IIKOJIE M CHEUUalTbHBIX Y4eOHBIX

TunoBble OLIEHOYHbIE MaTEPHAIIBI
JUUISl yCTHOTO ompoca (pas3zen
5.1.1.); TuNIOBBIE TECTOBBIE
3amanus (pazmen 5.2.3.);
TUIIOBBIC OIICHOYHBIE MATEPUAITBI
K 9Kk3aMeny (pazaenst 5.3.1.-

3aBEJICHUSX Ha ocHoOBe | 5.3.3.)

MOJIyYEHHOT0  (yHIaMEHTAIbHOTO

o0Opa3oBaHUs " HAy4YHOTO

MHPOBO33PCHUS

YwMmeer: W3Nararhb 3aKoHbI | TUIIOBBIE OIIEHOYHBIE MaTepUATTBI

MEXaHUKH Ha YpPOBHE MIKOJIHHOTO
Kypca ¢QHU3UKH M 00ydaTh peliaTh
3a7a4y IIKOJBHOTO ypPOBHS. YMeeT
npenojiaBaTh (U3MKY B CpenHei
IIKOJIE W CIEIUAIBHBIX y4eOHBIX

JUUISL yCTHOTO ompoca (pa3aen
5.1.1.); TumioBBIC 33724 Ha
peittunr (pasznen 5.2.2.);
TUIIOBBIE OIICHOYHBIE MATEPUAITBI
K KOHTPOJILHOM pabote (pazaen
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3aBEeNEHUAX Ha ocHOBe | 5.2.1.)
MOJyYeHHOT0  (pyHIaMEeHTaIbHOTO

o0pa3oBaHus u HAy4HOTO
MHPOBO33PEHHUS
Baaneer: METOAUKOM | TUIIOBBIE OLIEHOYHBIE MAaTEPUAIIbI

MpernojaBaHusl Kypca MEXaHUKH B| AJIsl yCTHOTO Ompoca (pasien
CpelHel IIKoJe M chenuanbHbIX | 5.1.1.); TUTIOBBIE TECTOBBIE
yueOHBIX 3aBElICHUSX Ha OCHOBE | 3amaHus (pasaen 5.2.3.);
MOJyYEHHOTO  (PyHIaMEHTAJIBHOTO | TUIIOBBIE OLIEHOYHBIE MaTePHAIIbI
oOpazoBaHHs u Hay4HOTO | K dK3ameHy (pasnenst 5.3.1.-
MHUPOBO33PEHUS 5.3.3)

7 YueOHO-MeTOoANYeCcKOoe o0ecneyeHue TUCIUNINHbI

7.1. Hopmamueno-3axonooameinbHble aKmbl
1. [Ipukaz MunoOpnayku Poccum ot 07.08.2014 N 937 (pea. or 20.04.2016) "O6
YTIBEPXKICHUM  (elepalbHOr0 TOCYyJapCTBEHHOTO 00pa30BaTEIbHOTO  CTAHAAPTAa  BBICIIETO
oOpa3oBanusi 1o HampaieHuto noarotoBku 03.03.02 dusuka (ypoBeHb OakanaBpuata)”
(3apeructpupoBano B Muntocte Poccuu 25.08.2014 Ne 33805)

7.2. Ocnognas numepamypa

1. Hlepbakosa KO.B. Mexanuka [DnekTpoHHBIH pecypc]: yaeoHoe mocooue/ Illepbakosa F0.B.—
DNEeKTpOH. TeKCToBbIe NaHHble.— CapaTtoB: Hayunas kxuura, 2021.— 191 c.— Pexxum gocryna:
http://www.iprbookshop.ru/81028.html.— 3BC «IPRbooks»

2. ConoBbeB A.A. MexaHuKa >XUAKOCTU [DNEKTPOHHBIA pecypc|: 1abopaTOpHBIA MPaKTUKYM/
ConoBeeB A.A., HcakoB A.B.— DOnexTpoH. TekcTOBble mgaHHbe.— M.: MockoBckas
rOoCylapCTBEHHasl akaJemMus BOAHOro TpaHcnopra, 2018.— 136 c.— Pexum pocryna:
http://www.iprbookshop.ru/85800.html.— 3BC «IPRbooks»

3. Kynmos I1.B. Uwuraii u paboraii. Camoyuntens no ¢u3uke JUisi CTyJEHTOB BY30B. MexaHHKa,

MOJIEKYJIIpHas PU3MKa, TEpMOJUHAMUKA [ DIEKTPOHHBIN pecypc]|: yuebnoe nmocobue/ Kymion I[1.B.,

KynuoBa A.B.— DnektpoH. TekcToBble AaHHble.— CaparoB: CapaTOBCKHMII ToCyAapCTBEHHBIN

TexHuueckuil yausepcurer umenu 0. A. I'arapuna, 9bC ACB, 2017.— 123 c¢.— Pexum gocryna:

http://www.iprbookshop.ru/76533.html.— 2bC «IPRbooks»

4. KyspmuueBa B.A. Kypc neknuii no obmeit pusuke. Yacts [. Mexanuka u MoJiekyssipHas pusuka
[DnexTponnsbiit pecype]/ Kyspmuuea B.A., [lTonomopeB O.A.— DIEKTpOH. TEKCTOBBIC JTaHHBIC.—
M.: MockoBckasi ToCyJapcTBEHHas akajaeMusi BogHoro tpaHcmopra, 2016.— 107 c.— Pexum
noctyna: http://www.iprbookshop.ru/65845.html.— 3bC «IPRbooks»

5. BonkoB A.I'. Mexanuka [DneKTpoHHBIN pecypc]: yueOHoe mocooue/ BonkoB A.T'., 'pebenknna
O.I., Ilymuxuna K.A.— DnexTpoH. TEKCTOBble naHHbIe.— ExaTepuHOypr: Ypambckuid
benepanbublii  yHuBepcuter, ObC ACB, 2016.— 116 c¢— Pexum  goctyma:
http://www.iprbookshop.ru/66170.html.— 9BC «IPRbooks»

7.3. Jlononnumenvuasn aumepamypa.

1. Mexanuka. OcHoBHble 3akoHbl/W.E. Mponos.-10-e uzn.-M.: Jlaboparopust 3uanwuii, 2010.-309 c.:
ni. Texunueckuii yH-T. OOmas pusuka. www/studentlibrary.ru

2. UponoB WM.E. 3amaun no oOmeil ¢usuke: yd. mocob. it By3o. 8-¢ uzn.-M.:. BMHOM.
JlaGopatopust 3nanuii. 2010.-431 c. www/studentlibrary.ru

3. MarseeB A. H. Mexanuka u reopust otHocutenbHocTd. M.: BIIIL. 1986.

4. MuxaiioB M.A. Jlekiuu 1o K1acCHUeCKo MeXaHUKe [ IeKTPOHHBIN pecypc|: yueOHoe

nocobue/ MuxaitnoB M.A.— DIeKTpOH. TEKCTOBbIE NaHHbIe.— M.: MOCKOBCKHII MeJaroruiyeckui
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rocyaapcTBeHHbI ynusepeuret, 2015.— 92 c.— Pexum gocryna:
http://www.iprbookshop.ru/70128.html.— 3BC «IPRbooks»
5. CasenbeB U.B. Kypce pusuku. T. 1. M.: Hayka. 1986.

6. HoBogsopckas E.M., Jimutpue 3.M. MeTonuka nmpoBeIeHHS YIIPaXHEHUH 110 (PU3UKE BO BTY3€.

M.: BIII. 1981.
7. Uponos U.E. OcHoBbl Mexanuku. M.: Hayka. 1981.
8. CtpenkoB C.I1. Mexanuka. M.: Hayka, 1975.
9. Tpodumona T. U. Kypc ¢uzuku. T.1. M.: Beiciias mkona. 2003.
11. YeproB A.I'., BopoOreB A.A. 3agaun no pusuxe. M.: BILL. 1981.
11. Taoa T.M. [Ipaktukym no pusuke. U.1. Hampuuk: KbI'Y. 1998.
12. TaoBa T.M. IIpaktuxym no ¢usuke. U.2. Hanpunk: KBI'Y. 1998
13. bensukun A.I'., MarBeeB A.H. Metoauka pemenus 3aj1ad Mexanuku. M.: uza. MI'Y. 1980.
14. Caapu onansa Kosblia, CTOIKHOBEHUS U IpYTHMe HBIOTOHOBBI 3a1a4k N Tel [ DJIE€KTPOHHBIH
pecypc]/ Caapu JloHanba— DNEKTPOH. TEKCTOBBIC AaHHBIe.— MockBa-xeBck: PerynspHas u
XaoTHUYecKas AMHaMuKa, VKeBCKUI MHCTUTYT KOMITbIOTEPHBIX UccienoBanuii, 2009.— 280 c.—
Pexum nocryna: http://www.iprbookshop.ru/17628.html.— 3bC «IPRbooks»
15. Mapmran K. 3agada tpex Ten [DnekTpoHHbIN pecypc]/ Mapman K.— DIekTpoH. TeKCTOBBIS
nanHble.— MockBa-MeBck: PeryispHas u xaoTudeckast AMHaMUKa, V>KeBCKUI MHCTUTYT
KOMIIBIOTEpHBIX HccaenoBanui, 2005.— 640 c.— Pexxum nocrymna:
http://www.iprbookshop.ru/17622.html.— 9bC «IPRbooks»
16.®eiinman P. u np. DeitnmanoBckue Jekuu 1o ¢usuke. M.: Mup. 1977.
17 Kurrens Y., Hant V., Pynepman M. Mexanuka. M.: Hayxka. 1983.
18.ITons P.B. Mexanuka, akyctuka u yueHue o teriore. M.: Hayka. 1971.
19.Tpodumona T. U. Kypc ¢uzuku. T.1. M.: Beiciias mkomna. 2003.
20.I'uneB A.A. [IpakTukyMm 1o peueHuto 3aaad B Texuuueckom Byse. C.-116.: Jlans. 2008.

7.4. Ilepuoouueckue uzoanus (cazema, 6eCMHUK, OI01eMenb, HCYPHAT)

OTtaenpHbIE CTAThU MO JAHHON IUCUUIUIMHE OMYOJIMKOBAHBI B PA3IMYHBIX (PU3MUECKUX KYypHAJIaX.

7.5 Humepuem pecypcol
1. http://elibrary.ru

[\9)

. www.studentlibrary.ru

. http://www.mathnet.ru

. http://www.iprbookshop.ru

. www.ufn.ru

. http://lib.kbsu.ru

. http://www.scopus.com

(o BN B Y B S IS

. http://www.isiknowledge.com/

obwue ungopmayuonHvle, CHPABoUHbIE U NOUCKOBbLE:
1. CnpaBounas npasoBas cucrema «[apant». URL: http://www.garant.ru.

2. CmpaBounas npaBoBas cuctema «Koncynbrantllmoc». URL: http://www. consultant.ru

DJIEeKTPOHHbBIE pecypchl
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IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HH(POPMALMOHHBIX 023 TAHHBIX,
K KOTOpPBIM o0ecnevyeH aoctyn noJjb3oBaressim KbI'Y (2023-2024 yu.r.)

Ne | Hammeno- | Kparkas xapakrepucTuka | Anpec HaumeHoBanue YcaoBusi
n/ BaHHe caiita OpraHu3anuu- aocTyna
1l | 3JIEKTPOHHO- BJIa/IeJIbIIA;
ro pecypca PEKBH3UTHI
JA0T0BOpPa
1. Hayunasi | Dnekrp. Oubanorexa http://eli 000 «H2b» [Monmubiit
JJIeKTPOHHA | HAYYHBIX IYOJUKAIMI - brary.ru Jlunensunonnoe JOCTyM
| oko0J10 4000 UHOCTpaHHBIX U cornamenue Nel4830
oudamoreka | 3900 oTeuecTBEHHBIX ot 01.08.2014r.
(H9b Hay4HBIX JKyPHAJIOB, beccpounoe
PODPN) pedepatsl mybnukanuii 20
TBIC. )KYPHAJIOB, a TAKXKe
ormcanus 1,5 MiH.
3apyOeKHBIX U POCCUUCKHIX
nuccepranuii; 2800 pocc.
KYpHAJIOB Ha
0e3B03ME3/THOI OCHOBE
2. IBC 13800 u3nanuii no Bcem http://w | OOO «Koucynprant | Iloanblit
«KoncynbTa | 0651aCTSIM 3HaHUM, ww.stud CTYICHTa» JOCTYT
HT BKutouaeT 6onee yem 12000 | medlib.r (r. Mockga) (peructpa
CTYyAeHTa» | yUeOHMKOB U Y4eOHBIX u JloroBop 1y no IP-
noco6uit 1t BO u CIIO, http://w Ne750KC/07-2022 ajpecam
864 HauMeHOBaHMI ww.med Ot 26.09.2022 r. KBbI'Y)
XKypHanoB u 917 collegeli AKTHUBEH 110
MOHOTpaduii. b.ru 30.09.2023r.
3. | «QaexTpon- | Komrekuus «Menuurna http://w 000 [Tonnbrit
Hasl (BO) I'SOTAP-Meaua. ww.stud «ITomurexpecype» JOCTYII
onoauoreka | Books in English (kauru Ha | medlib.r (r. Mockga) (peructpa
TeXHUYECKOI | aHIVIMKCKOM S3BIKE)» u Horosop 1us no IP-
0 By3a» Ne849KC/03-2023 aapecam
ABC ot 11.04.2023 1. KBbI'Y)
«KoHcyiib- AKTHBEH 10
TaHT 19.04.2024r.
CTYJIEHTA»)
4. IBC OnexTpoHHbIe Bepcuu kHUT | https://e.l | OO0 «93bC JIAHb» [Tonnbii
«JIanp» BEIYILIUX U3/1aTEIbCTB anbook.c | (r. Cankr-IlerepOypr) | moctyn
yueOHOW 1 HAyIHOU om/ Jorosop (peructpa
JTUTEpaTypsl (B TOM YHCIIC Ne41EI1/223 uus o IP-
YHUBEPCUTETCKUX ot 14.02.2023 1. agpecam
W3/1aTeNbCTB), TaK U AKTHUBEH 110 KBI'Y)
JJIEKTPOHHBIE BEPCUU 15.02.2024r.
MEPUOTNIECKHUX H3IaHUH 11O
pa3IUYHBIM 00JaCTIM
3HaHUMU.
5. | HamuoHaiap | OObeqIMHEHHBIN https://ru | ®I'BY «Poccuiickas Hoctym ¢
Hasl 3JIEKTPOHHBINA KaTaJIor sneb.ru/ roCyJapCTBEHHAas JIEKTPOHH
3JIeKTPOH- | GOHJOB POCCUICKHUX OMOIMOTEKA» oro
Hasi OMOIMOTEK, COMEPIKAIITIIT Horosop YUTATHHOT
omdamorexka | 4 331 542 >71eKTPOHHBIX Nel01/HObB/1666-n1 0 3aj1a
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PI'b JIOKYMEHTOB ot 10.09.2020r. oubnoTe
00pa3oBaTENBHOTO U beccpounslit ku KbI'Y
Hay4YyHOTO XapakTepa Mo
pa3IMYHBIM OTPACISIM
3HaHUI
6. IBC 107831 nyOnukanuii, B T.4.: | http://ipr 00O «Aiu ITu Op [Tonnbrit
«IPSMART | 19071 — yueOnbIx uzganuii, | booksho Menna» JOCTYII
» 6746 — Hay4HBIX U3JIaHUH, p.ru/ (r. Mocksa) (peructpa
700 xomnexuwmii, 343 Horosop Ne75/EIl- | nus no IP-
xypHana BAK, 2085 223 aapecam
ayIMOU3IaHHiA. ot 23.03.2023 r. KBbI'Y)
AKTHUBEH J10
02.04.2024r.
7. IBC Temarnueckas KOIEKINS http://ipr 00O «Aiu ITu Op [Tonnbrit
«IPSMART | «Pycckuii si3bIK Kak booksho Menuay» JOCTYII
» MHOCTPaHHBII p.ru/ (r. Mocksa) (peructpa
(Q0P PKHN) | U3naTenbCckue KOJJIEKLIUHU: http://w | loroBop Nel42/EIl- | uus no IP-
«3naroycry»; «Pycckuit WW.T0Ss- 223 aapecam
s3bIK. Kypesy; «Pycckuit edu.ru/ or 18.05.2023 r. KBI'Y)
s361K» (Kypest YMK CPOK IIPEIOCTaBIICHUSA
«Pycckuii S3bIK CEroHs - JTUICH3UU:
6 KHUT) ¢ 01.06.2023 mo
01.06.2024
8. IBbC DNEeKTPOHHBIE BEPCHH https://ur | OOO «2nexktponnoe | IlomHbrit
«lOpaiit» | yuyeOHOI U Hay4dHOI ait.ru/ U3IaTEeNbCTBO JOCTYII
aas CIIO | nutepaTypbl U34aTENBCTB FOPAWT» (r. (peructpa
«}Opaiit» gs CI110 u Mocksa) nus 1o I1P-
3JIEKTPOHHBIE BEPCUU Horosop Ne305/EIl- agpecam
MEePUOANYECKUX U3AaHUI MO 223 KBbI'Y)
pa3IUYHBIM 001aCTsIM Ot 27.10.2022 r.
3HaHUM. AKTHBEH 110
31.10.2023
9. IBC OnexrponHbie Bepcuu 8000 | https://ur | OOO «OnekrponHoe | IlonHbrit
«lOpaiiT» | HauMeHOBaHUN y4eOHON U ait.ru/ W3/1aTeIbCTBO JOCTYII
aas BO HAYYHOH JIUTEPATypPhI FOPAWT» (r. (peructpa
m3narenbeTB «HOpait s Mocksa) nus 1o IP-
BO u 3nekTpoHHBIE BEpcUH JMorosop Ned4/EIl- azpecam
MIEPUOINYECKUX U3AAHUM 110 223 KBI'Y)
Pa3TUYHBIM 00JIacTIM Ot 16.02.2023 r.
3HAHUM. AxtuseH ¢ 01.03.2023
I.
1o 29.02.2024 r.
10.| Polpred.com | O630p CMU Poccun u http://pol 00O «llonmpen Hoctyn no
. HoBocTn. | 3apyGexns. [Tomnbie TekcThl | pred.com CIIPAaBOYHUKH IP-
O030p + ananmutuka u3z 600 be3Bo3mesnHo (0e3 azpecam
CMM. W3aHNM 1o 53 oTpacisam opuUINaTBEHOTO KbI'Y
Poccus u JI0OTOBOPA)
3apyo0exbe
11.| Ipe3unent- | bonee 500 000 http://w OI'bY ABTOpH30
ckast AJIEKTPOHHBIX JOKYMEHTOB | Ww.prlib «IIpe3uneHTckas BaHHBIN
oubamorexka | o ucropun OrTevecTsa, JIu 6ubmmoreka uMm. b.H. | mocrym u3
uMm. b.H. poccuiickon Enbrunay (r. Cankr- | 6ubnuore
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EabuuHa | rocynapcTBEHHOCTH, [TeTepOypr) K4 (ayn.
PYCCKOMY SI3BIKY U IIPABY CorJiamenue ot Nel 15,
15.11.2016r. 214)
beccpounslit

7.6. Memoouueckue ykazanus no Npo8edeHur0 pasiuiHblx y4eOHbIX 3aHAMUl, K KYPCOBOMY
NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCMOAMENbHOL pabombl

YueOHast paboTa MO TUCHUIUIMHE COCTOMT M3 KOHTAKTHOM PaOOTHI (JIEKLUH, MPAaKTHYECKHE
3aHATHUS) U CAMOCTOSITEIbHON paboThl. COOTHOLICHNE JIEKIIMOHHBIX, CEMHUHAPCKHX, Ja00paTOPHBIX
U TPAKTHYECKUX 3aHATHH K OOIIEeMy KOJIMYECTBY 4YacOB COOTBETCTBYET Y4YEOHOMY IUIAHY
Hanpasnenus 03.03.02 — @usuka, npopuinb «MeaunuHcKas GU3uKa.

Jlns TOATOTOBKM K CEMHHApPCKUM 3aHATHAM HEOOXOAMMO PacCMOTPETh KOHTPOJIBHBIC
BOIIPOCHI, IPH HEOOXOAUMOCTH OOPATUTHCS K PEKOMEHIyeMOH JINTepaType, 3alucaTh HEMOHATHBIC
MOMEHTBI B BOIPOCaX IS YSICHEHHS UX Ha MPEICTOSIIEM 3aHATHH.

Memoouueckue YKAa3aHusl K I1IeKYUOHHbIM U NPpAKMUYECKUM 3AHAMUAM

B cucremy cpenictB 00y4ueHUs AUCIUILIUHBI « MexXaHUKa» BXOAAT YUeOHUKY, yueOHbIe TOCO0OusA, KypC
JIEKITUH, TPOrPaMMHOE U KOMITBIOTEPHOE 0becrieueHre, 00pasyoliue eIUHYI0 KOMIUIEKCHYIO CPey, TI03BO-
JISTIONIYIO JTOCTUTATh ITOCTABJIEHHBIX LieJIel 00yYeHus.

OCHOBHBIE KOMITOHEHTBHI CHUCTEMBI CPEZCTB OOyUeHUs MUCIUILINHE: YueOHUKHU, yueOHble U yIeOHO-
MeTOiMUecKre IMocoOus IO pasfesiaM [AUCHUIUIMHBIL. IIporpaMMHBIE MAaTepUAJIbl I  TO/IEPIKKU
MIPEIo/IaBaHuUs, UCIOJIb3yEMbIE B IIPOIIECCE CAMOCTOATENBHON PaboThl CTYZIEHTOB, YuyeOHOE IMPOrpaMMHOE
obecrieueHue (3JIEKTPOHHBIN yUeOHUK, KOMIIBIOTEPHBIE TECTHI U AP.).

CpencrBa TeJIEKOMMYHUKAIUH (B IMPOIlecce CaMOCTOATEIBHOU PabOTHI CTYZIEHTOB), 00eCIIeYrBaOIITE
JIOCTYITHOCTh NH(MOPMALUH JJIs CTY/I€HTOB, BOBJIEYEHHOCTh UX B yu4eOHOE B3aNUMOZENCTBHIE, UCIIOIb30BAHUE
pecypcoB yiokanbHoU cetu KBI'Y u MHTEpHET.

KomnseioTeprsle kiaccsl MHeruTyTa GU3NKM W MaTEMAaTUKH, 3JIEKTPOHHBIE 3aJIbl OUOIMOTEKU U
NuTtepHeT-uenTpa KBI'Y.

OpraHu3aliMOHHBIMU (OpMaMU TPOBENEHUS AYAUTOPHBIX 3aHATUH IO JUCHHUIUINHE SIBJIAIOTCSA
JIEKITUH, TPAKTUYUECKUE 3aHATHUS.

OcHOBHasl [UJIaKTUYeCKas IeJb JIEKIUU - (GHOPMHUPOBAHUE OPUEHTHPOBOYHOH OCHOBBI JIJIsSk
MOCJIEAYIOIIIETO  YCBOEHUsI CTyAeHTaMu yueGHOTO Marepuasia. JIeKnus  BBINOJIHSAET HAy4YHBIE,
BOCIIUTATEJIbHbIE U MHUPOBO33peHUeCKrue (DYHKIINHU, ABJISIOTCA METOJOJIOTUYECKOH U OpraHU3allMOHHOU
OCHOBOH /IS CAMOCTOSITEJIbHBIX 3aHITUH, PACKpPhIBAeT MOHATHHHBINA ammapaT AUCIUIUINHBI, MPOOJIEMBI,
JIOTHIKY, JalOT I[eJIbHOE IIPEJICTaBJeHNe O IpeAMeTe, IOKa3bIBas €ro MeCTO B CHCTEME HAYKH, CBA3b C
POZCTBEHHBIMH JWCIUIUINHAMU, NPOOYKJaeT HHTEPEC K IIPeIMeTy, pa3BUBaeT NPOodecCHOHATbHbIE
WHTEPECHI.

Cozep:kaHue JIEKIINH YCTAHABIUBAETCS HA OCHOBe pabouell MporpaMMbl JUCIUILUINHBEL. KOHKpeTHOE
coziep:KaHue JIEKIUI BKJIIOUAET OCBEIeHUe 33/1a4, METO/IOB U yCIIEXOB HAYKH, OCBEIEHNE IyTeld HAyJHBIX
WU3bICKAHUH, aHAUIN3 UCTOPUYECKUX SABJIEHUH; KPUTHKY U HAYIHYIO OLIEHKY COCTOSTHUS TEOPHUH U IPAKTUKH.

B JslekIuax TperojiaBaTesib, HAPsAy C CUCTEMATUYECKUM H3JI0KeHWEeM (GYHIaMEHTAIbHBIX OCHOB
HayK{, BBICKA3bIBAeT CBOW HAy4yHbIE HJIEH, CBOE OTHOIIEHWE K IIPeIMeTy HW3yYeHWs, CBOE TBOPUECKOE
MMOHUMAaHUE €ro CYIHOCTH U TIEPCIIEKTUB Pa3BUTHUsA. [[0ATOTOBKA K JIEKITUU TPeOyeT

CcaMoOTO TIIATEJILHOTO OTOOpa Marepuasia, IPUBJIEUEHUS SIPKUX U BBIPA3UTENbHBIX MpUMepoB. OT
Jlekiuu TpebyeTcss Takike, 4TOOBI OHA BO30OYKZaja W HAIpaBJisjla CAMOCTOATEBHYI0 MBICIUTEIBHYIO
JIEATEJIbHOCTD CTYZIEHTOB, (POPMUPOBAJIa ©X MUPOBO33PEHHE.

Ha sekmuu oT mpenozgaBaresist TpeOyeTcs B JOIOJTHEHNE K 3HAHUAM U IMPOGECCHOHAIIBHOMY OIBITY
IIUPOKAas JSPYAUIMS, JIOTHKA apTyMeHTAIld, YBJIEUEHHOCTh CBOEH OO0JIACThI0O 3HAHWA W BHYTPEHHSISA
OTPeOHOCTh 3a)KeUb €10 CBOMX MJIA[IINX KOJUIET - CTYAEHTOB. A 3TO 3HAYUT, YTO JIEKTOPY HEOOXOAMMO
BOB3/IEACTBOBATD HE TOJIBKO HA Pa3yM, HO M HA UyBCTBA CBOUX CJIyIIATENEH.
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Kaxxnmas sieknus TpebyeT TaKOro MOCTPOEHUs], YTOOBI CTYAEHTh MOIJIM KOHCIEKTHPOBATh €€ B BHJE
YETKO OrPaHUYEHHBIX, MOCIEIOBATEIbHBIX W B3aWMOCBSI3aHHBIX IIOJIOJKEHHH, TE3HUCOB C BBIBOJAMHU W
3aKJIIOUeHUAMHU. Bce OTAe/NbHBIE JIEKIUM JIEKIIMOHHOTO Kypca TpeOyioT, II03TOMY B3aMMOCBSI3H,
MTOCJIEZIOBATEIPHOCTH ¥ efuHCTBa 1esiu. CylllecTBEHHO BayKHOH SBJISIETCS CBA3H JIEKIMOHHOTO MaTepuasia ¢
JIPYTUMH KypcaMu U BUJAMU 00ydeHusI.

Ha BBOJHO JIEKIIMH YCTaHABIUBAETCS CBSA3b JIEKIIMOHHOTO MaTepuasia ¢ yueOHUKaMU U yueOHBIMU
mocobusimu. PopMa HUBJIOKEHHUA OIpeAessieTcss HWHIAUBUAYAJIbHBIMU OCOOEHHOCTSIMH, METOAMYECKOH
MTOITOTOBJIEHHOCTBIO, IEeAAaTOTHYECKOW KBamuUKAIMed TMpernojiaBaTesisi, a TakKKe COJlep:KaHueM |
3aJjlayaMy JIEKIIMH, HaJIWYWEeM HarJIAAHBIX ITOCOOHM, CTEMeHBI0 ITOATOTOBJIEHHOCTH CTyAeHTOB. Ha
3aKJIIOYUTETbHON JIEKIIUU TTOABOATCA UTOTH paboThI IO BCEMY KypCy, BHUMAaHHE CTY/IEHTOB 00paIiamT Ha
MPAKTUYECKYIO PEATU3aIUI0 MTOJYUEHHBIX 3HAHUM, PEKOMEHAYIOT JINTEPATyPy /IS JAaIbHEHIIEero U3yuYeHust
Pa3JIUYHBIX Tpo0JIEM B JaHHOH 001aCTH HAYKH.

MeTouuecky JIEKIIHUsA T0JI3KHA OBITh HA COBpEMEHHOM YPOBHE HAyKH, UMETh 3aKOHUYEHHBIH XapaKTep
OCBEIIEHUSA ONpPEJEJIEHHOU TeMbl, 00JIaaTh CHJION JIOTUYECKOW apryMeHTAIluU, COJIEPKATh XOPOIIO
MpOyMaHHble WIIIOCTPUPOBAHHBIE IIPUMEPHI, JaBaTh HAIpPaBJIEHUE I CAMOCTOSTEJIHHOH pPabOThI
CTYIEHTOB; OBITH JIOCTYITHOU 71 BOCIIPUSITHS COOTBETCTBYIOIIEH ayIUTOPHUEH.

ITox MOCTYMHOCTBIO JIEKIUM ITOHUMAaeTcsa obpalleHre K TPAHMIE BBICIIUX HHTEIEKTYaTbHBIX
BO3MOJKHOCTEH CTyZeHTOB. JIEKTOpPY He CJIeZ[lyeT OPHUEHTHPOBATHCA KaK Ha cj1abo IOATOTOBJIEHHBIX
CTY[IEHTOB, TaK U Ha 0c000 OJapEHHBIX CTYZAeHTOB. OPUEHTUPOM JIOJIKHBI OBITH CTYZEHTHI, YCIIEBAIOIIKE 110

JIAHHOMY IIpeIMeTY, IPEeACTABJIAIONINE OCHOBHOM COCTAB JIEKIIMOHHBIX IOTOKOB.
[Tegarornueckass 3G@EKTUBHOCTD JIEKIUN II0 AAHHOMY KypCy YCHJIMBAETCS HA IPAKTHYECKUX
3aHATHUSIX.

[IpenonaBarenp NOMKEH MPOBOJIUTH 3aHATHS B MOATOTOBICHHOM AJig 3TOro ayauropuu. OH
JIOJKEH OBITh OATOTOBJICH K 3aHATHIO, HMETh IIJIaH WJIM KOHCIIEKT JIEKIIHMA.

B nekiMoHHOW ayAMTOPUM NPENoJiaBaTellb JOJDKEH IOJIb30BAaThCA JTOCKOM IS M3J10KEHUS
MaTepuaia, OMHCAHHS CXEM, PUCYHKOB, TaOmuIl. I1o BO3MOXHOCTH HEOOXOIAMMO HCIOJIL30BaHUE
HaTJISIHBIX TOcOOui U ayanoBu3yanbHbIX cpeacts, UKT.

[IpenomaBatens nOmKeH OBITH  ApyxkenobeH K  cryneHtam. OH  JIOJDKEH  ObITh
TpeOOBaTENbHBIM HE TONBKO K CTYJAEHTaM, HO U K caMoMy ce0e, TeM caMbIM 3aBOEBBIBAS Y
CTYZICHTOB aBTOPUTET U YBaXKEHUE.

Marepruasl JOJDKEH JIOTMYECKHM IIOCIEI0BATEIIBHO M3JIaraTbCsl U COIAEPXkKaThb DIIEMEHTHI
HOBU3HBL. Peub MobkHAa OBITH TPABWIBHOM M TOYHOM. Temm dYTeHHs JIEKIMU JOJDKEH OBITh
€CTECTBEHHBIM. JIEKTOp NOJDKEH IOMOYb CTYAEHTAM IOHATH JIOTUKY IOCTPOEHUS KOHKPETHOTO
y4eOHOro Marepuasa, BhIICIATh T1aBHOE M 00paliaTh BHUMaHUE CTYACHTOB Ha (PU3UUECKUM CMBICIT
MOJTy4aeMBIX Pe3yIbTaTOB U (U3UUYECKUX BETUUHH.

[IpenonaBaTens TOMKEH:

- TPEeNOCTaBUTh CTYJEHTaM HCTOYHUKU JNOMOJHUTENHbHOW WHGOpMAIMU IO TUCIHILIMHE,
JTUTEPATYpPy LIeTecO00pa3HO JEIUTh HA OCHOBHYIO U JOTIOJHUTENBHYIO;

- OOLLPATH BOIIPOCHI OT CTYAEHTOB U TPAMOTHO OTBEYATh HA 3TH BOIIPOCHI.

- paboTtaTe Haja YrIyOJIeHHWEM M 3aKpEIUICHUEM JIEKIIMOHHOTO Marepuaia, MOJy4eHHEM
CTYJEHTaMH YMEHHI U HABBIKOB, MPEAYCMOTPEHHBIX Y4eOHOI mporpaMMon.

Ilepen Tem, kKak HayaTh pEIICHHE 3aJa4 HA MPAKTUYECKOM 3aHSATHUM B AyJIUTOPHUH,
HE0OXO0IMMO TPOBECTH OMPOC O JAHHON TeMe, BBIUCATh CO CTYACHTaMU Ha JOCKE HEOOXOAMMbIE
(bOpMyIIBI, pa3bSICHUTH UX CYTh, Pa3MEPHOCTH BEIMYMH, M TOJIBKO 3aTEM HAaYMHAThH PEIICHUE 3a/1a4.
Oco0oe BHHMaHHE CIEIyeT YACTUTh (PUINIECKOMY CMBICITY UM Pa3MEPHOCTH TMONYUYEHHBIX
pEe3yJbTaTOB.

Memoduueckue yka3aHus K camocmosnmenvHol pabome cmydeHmos
VYcmenrHoe OCBOeHME MUCIMIUIMHBI MPEANOoJaraeT akKTUBHOE, TBOPUECKOE YJacTHe CTY/IeHTa IyTeM
IUIAHOMEPHOHN IMOBCETHEBHON paboThl. l3yueHue IUCIUIIMHBI CJIeAyeT HaYUHATh C MPOpPaboOTKU
MpOrpaMMBbl JUCITUILINHBL, YAesaA 0cob0e BHUMAaHHE IeJIsIM U 3a/lauaM, CTPYKTYPe U COZIEPKAaHUIO Kypca,
paboTe ¢ KOHCIIEKTOM JIEKIWMH, Y4eOHBIMU IOCOOUAMHU 10 aucnuIuinHe. Heo6XoauMo ITPOCMOTPETH
KOHCITEKT (y4eOHUKH, MOCOOUsA, IEMOHCTPAIIOHHBIE IIPUMEPHI U T.J.) Cpa3y IOCJIe 3aHATHH, OTMETUTH
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Marepuay, KOTOPBIA BBI3BIBAET B3aTPyJHEHUS [y IIOHUMAHUs, IIONBITATECA HAUTH OTBETHI Ha
3aTPY/HUTEJIbHBbIE BOIIPOCHI, UCIOJIb3Ysd PEKOMEHJIyeMyI0 JUTepaTypy. Ecin camMocToATeNIbHO He yayioch
pasobpaThcs B MaTepHuae, Hy:KHO c(hOPMyINPOBATH BOIIPOCHL X OOPATUTHCS 32 IIOMOIIBIO K IIPEN0/[aBaTeslo
Ha KOHCYJIbTAIlMU WIN OJIvpKadiiedl jexknuu (MpakTHYECKOM 3aHATUH). PerysisipHO OTBOJIUTH BpPEMS JJIA
[IOBTOpPEHUS IPOHIEHHOr0 MaTepuasa, IPOBepsifi CBOM 3HAHUs, YMEHHS W HABBIKM II0 KOHTPOJIBHBIM
BOIIPOCAM.

CamocrosTenpHas pabora cryaerTa (CPC) npu mpoxoXKAeHUH AUCIUIIINHEI JOJKHA 3aHUMATh OJTHO
13 BEAyIINX MeCT B y4eOHOU AesTeTbHOCTU CTyZeHTOB. OHa JOJIKHA OBITh OCO3HAHA CTYAEHTAMH Kak
cBOOO/IHAsI IO BBIOODY, BHYTPEHHE MOTHBHUPOBAaHHAA JEeATEIbHOCTh. Hajmnune caMOCTOSTENBHOU PabOThI
CTY/IEHTOB SfIBJISIETCA OJHUM U3 BAXKHEHIIUX CPeACTB (OPMHUPOBAHUS CIOCOOHOCTEH CAMOCTOSTEILHO
I0OBIBATh, IepepabaThIBATh U MPAKTUYECKU MPUMEHATHh 3HAHUsA. B pe3ysbraTe MPOUCXOAUT OTPAHHUYEHUE
00BACHAIONMEN (QYHKINN IPEno/iaBaTesisi, IEPeXo, OT OIMHCATEJIHHOTO OOBACHEHUs K JO0Ka3aTeJTbHOMY,
¢opmMupoBaHme TBOpUeCKOro MbIILIeHHUsA. CaMocToATeIbHAA PaboTa MpeIoaraeT OCO3HAHNE LI CBOEH
JIeATeJIbHOCTH, IPHUHATHE y4eOHOU 3a7auM, IpHUJaHHe ef JIMYHOTO CMBICTIA, CAMOOPraHW3anHui0 B
pacupenesieHUH yUeOHBIX JIeHCTBUM BO BpEMEHH, CAMOKOHTPOJIb B MX BBIIIOJTHEHUH U JID.

CamocrosiTespHasgs paboTa CTY/IEHTOB IIPU IIPOXOXKTEHUHN JUCIUIINHBI NMeeT LIeJIbI0 BBIpaboTaTh y
CTYZIEHTOB HABBIKM aHaJM3a JIIO0OW IIpeaMEeTHOH O00JIaCTH, 3aJI0KUTh OCHOBBI CAMOOPTAHU3AIWU W
CaMOBOCIIUTAHUA € TeM, 4YTOObl IPUBUTH yMEHUE B JaJbHEHIIEM HeNpPepPbIBHO IIOBBIIIATH CBOIO
KBaTu(UKAIUIO.

HeobxonuMo mepeBecTH CTy[leHTAa M3 IACCHUBHOTO TOTPeOWTessl 3HAHWUH B aKTHBHOTO UX TBOPIIA,
yMeroIero c¢hopMyJIUpOBaTh MpoOJieMy, ITPOAHATU3UPOBATH IyTH €€ PelIeHUs, HAUTU ONTHMAaTbHBIH
pe3yJIbTaT U JIOKa3aTh ero NpaBUIbHOCTb. CaMOCTOATEIbHASA Pab0OTa CTYZIEHTOB SIBJISIETCS HE MIPOCTO BAYKHOM
dopmoii 06pa3oBaTeILHOTO IPOIIECCa, a OJIKHA CTaTh €r0 OCHOBOH.

B opraHmzanmuu CcaMOCTOATENBHONH pPabOThl CTYIEHTOB JOJKHBI COYETAaThCs JIBA OCHOBHBIX
HanpaBjIeHUs:

- caMocToATeNIbHAA paboTa B IpoIlecce JIEKIMOHHBIX U IPAKTUYECKUX 3aHATHUH, ONHpAlomascs Ha
HICIIOJIb30BaHKE METOAUK U (HOPM, CIIOCOOHBIX 00ECTIEUUTh BHICOKUH YPOBEHD CAMOCTOSITETbHOCTH CTYZEHTOB
U yJIydIlleHHe KauecTBa MOATOTOBKHY;

- camocTosATebHast paboTa BO BHEAYAUTOPHOE BPeMs, OCHOBHAS II€JIb KOTOPOH - HAYYUTH CTyZEHTa
OCMBICJIEHHO ¥ CaMOCTOSITEJIbHO paboTaTh CHadasa ¢ Y4eOHBIM MaTepuajioM, 3aTeM C HayJHOH
nHpopMaIueii, chopMUPOBATh Y CTyZeHTa COOCTBEHHOE MHEHUE MIPU PEIIEHUN ITOCTABIEHHBIX MPOOJIEMHBIX
BOIIPOCOB U 33/1a4.

Jlns caMoCTOSITETbHOW paboThl CTyAeHTaM IIpeJjlaraloTess ydeOHbIe IOCOOUS K IPaKTHYECKHUM
3aHATHUAM.

B nporecce camocTosiTeIbHON PabOTHI CTYZEHTAM PEKOMEH/IYETCSI aKTHBHO PabOTaTh ¢ NMEIOIIMMUCS
B 6ubsnoreke KBIY yuebHuKamMu W y4eOHBIMU MOCOOUSAMH, KaK OYyMasKHBIMH, TaK U 3JIEKTPOHHBIMHU.
ITockoyIbKYy OCHOBHAsA 3a/ada AUCHUIUIMHBI, KaK W JII000H Jpyrodl JIUCHUIUIMHBI, 3aKJII0YaeTcs B
(opMUpOBaHUU CHEUATNCTA, CIOCOOHOTO K CAaMOPa3BHUTHIO, C€aMOOOpPAa30BaHUIO, WHHOBAIIMOHHOH
JIeATEJIbHOCTH, HEOOXO/IUMO IepeBEeCTH CTY/IeHTAa M3 IMACCUBHOTO TMOTPeOUTENs 3HAHUNW B aKTUBHOTO HX
TBOpPIIA, yMemwIero copMyJTHPOBATh MpobJeMy, NpPOAHAIU3UPOBATh IIyTH €€ pelleHus, HaNuTu
ONTUMAJIbHBIN PE3yJIbTAT U JOKA3aTh €0 MPaBUILHOCTh. CaMOCTOsITEIbHAS paboTa CTYZEHTOB JI0JI?KHA CTaTh
OCHOBOI 06pa30BaTeJILHOrO IIPOIiecca.

[naBHOE B CTpaTerMvecKoil JIMHUU OPTaHU3alMU CaMOCTOSTENBHOW paboThl CTYIAEHTOB IIpU
MPOXOKAEHUU TUCIUIUINHBI 3aK/II0UaeTcs He B ONTUMU3AIUU €€ OT/IEIbHBIX BUIOB, a B CO3/TAHUU YCIOBUH
BBICOKOM aKTUBHOCTH, CAMOCTOSITEJIbHOCTH U OTBETCTBEHHOCTH CTYIEHTOB B ayZJUTOPUU U BHE €€ B XO/Ie BCeX
BUJIOB yUeOHOH JeATETHOCTH.

B o6mem ciyuae BO3MOKHBI ZIBA OCHOBHBIX HAIIPABJIEHUS IIOCTPOEHUS YIeOHOTO Ipoliecca Ha OCHOBE
CaMOCTOSITEILHOH PabOThI CTYIEHTOB.

[TepBbIii - 3TO yBEJIMUEHHE POJIU CAMOCTOATETHFHOU PabOTHI B IpOIlECCE JIEKITMOHHBIX, TPAKTHIECKUX
3aHATHH. BTOpO - MOBHIIIIEHNE AKTUBHOCTH CTYAEHTOB IO BCEM HAIIPABJIEHUSIM CAMOCTOATEIBHOH PabOTHI
BO BHeayIUTOpHOe BpeMs. Permnatoras posb B opranusanuu CPC nmpuHaAIeKUT MPEnoiaBaTes 0, KOTOPBIH
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ZOJKeH paboTaTh HE CO CTYAEHTOM «BOOOIE», a ¢ KOHKPETHOM JIMYHOCTBIO, C €€ CHJIBHBIMU U C1abbIMU
CTOPOHAMU, UH/ITUBU/TyaIbHBIMHU CIOCOOHOCTAMH U HAKJIOHHOCTSIMU.

YTOoOBI pa3BUTH MOJIOKUTEJILHOE OTHOIIEHHE CTYZEHTOB K BHeayauTopHO# CPC, cienyeT Ha Kajk/IoM
ee JTale Pa3bACHATH IEJTH paboThl, KOHTPOJIUPOBATh MMOHUMAaHUE 3TUX IeJIeH CTY[AeHTaMH, IOCTEIEHHO
opmupys y HUX yMeHHE CaMOCTOSITEJIBHOM ITOCTAHOBKY 33/]JaUM U BBIOOPA IIEJIH.

BrinosiHEHWE KOPOTKOU (5 MHH.) CAMOCTOSITEJIPHOW pabOThl Ha JIEKIUH C IPOBEPKON pE3yJIbTATOB
IIpeno/iaBaTesieM IIPUYYaAET CTYyZEHTOB OoJiee Iy60KO yeBauBaTh N3ydaeMbIil MaTepras, MeHsAET y CTyZIEHTOB
OTHOIIIEHVE K JIEKIUAM, TaK Kak 0e3 MOHMMAaHUS TEOPUM IpeAMeTa TPYJHO PACCUMUTHIBATH HA YCIEX B
pelleHny 3a1a4u. DTO YJIyUIIaeT MOCEIaeMOCTh JIEKITMOHHBIX M ITPAKTUYECKIX 3aHATUH.

PazpaboTka KOMILJIEKCA METOJUYECKOT0 obecrieueHns y4eGHOro mporecca Mo AUCHUIUINHE SABJIAETC
BLKHEHIINM ycIoBHEM 35(P(dEKTUBHOCTH CAMOCTOSTETBHOU PAbOTHI CTyAEeHTOB. K TakoMy KOMILIEKCY
OTHOCSAITCSI TEKCTHI JIEKIIUH, yUeOHUKN U y4ueOHbIe MMOCOOVs, MATepUaIbl JjIi KOMIBIOTEPHOTO TECTOBOTO
KOHTPOJISI. DTO TMO3BOJISIET OPraHU30BaTh IpoOjeMHOe OOy4YeHHe, B KOTOPOM CTY/EHT SBJISETCH
PaBHOIIPABHBIM YYaCTHUKOM y4eOHOTO IPOIieCCa.

Pe3y/IbTaTUBHOCTh CAMOCTOSITEJIBHOM pabOThl CTYZEHTOB BO MHOTOM OIpEJENseTCs HAIUYUEM
aKTUBHBIX METOJIOB €e KOHTPOJiA. IIpHU MPOXOXKAEHWM UCIUIUIHHBI HCIIOJIB3YIOTCH CJIEAYIONIHAE BUJIBI
KOHTDOJIS:

- BXOZTHOHM KOHTPOJIb 3HAHUH U YMEHUH CTYZIEHTOB B HayaJsle MPOXO0K/IeHUS TUCIIUILINHBI;

- TEeKyIIUH KOHTPOJb, TO €CTh PEryJISIDHOE OTCJIEXWBAaHUE YPOBHSA YCBOEHUs Marepuajia Ha
JIEKITUOHHBIX, TPAKTUYECKUX 3aHATHUAX;

- IPOMEKYTOYHBIM KOHTPOJIb 10 OKOHYaHUY U3YUeHUs pasjiesia Kypca;

- CAMOKOHTPOJIb, OCYIIIECTBJIIEMBIUA CTY/IEHTOM B IIPOLIECCE U3YUEHUS IUCITUTIIIHBI

- IIpY TIO/ITOTOBKE K KOHTPOJIbHBIM MEPOTIPUSITHUSIM;

- UTOTOBBIN KOHTPOJIb IO IUCITUILJINHE B BH/IE SK3aMeHa.

Memoouueckue pekomenoayuu no u3y4eHuI0 OUCYUNIUHDL 01 00YYAIOUWUXCA

[Ipuctymass Kk W3y4EHUIO IUCHMIUIMHBI, OOyYaroumeMycsi HEOOXOIMMO O3HAKOMUTHCS C
TEMaTHYECKUM TUTAHOM 3aHATHI, CIUCKOM PEKOMEHI0OBaHHOW y4ueOHOI muTepaTypsl. Heo6xoamumo
YSICHUTB TIOCJIEIOBATEILHOCTh BBIMOJHEHUS WHIWBUIYAIbHBIX YUYEOHBIX 3aJJaHW, 3aHECTU B CBOIO
pabouyio TeTpajb TEMbl M CPOKH MPOBEICHHS CEMHHApPOB, HAMUCAHUS Y4E€OHBIX U TBOPUYECKHX
pab6ort. [1pu u3yuyeHun AUCHUIUIMHBI CTYJEHTHI: U3y4al0T PEKOMEHOBAaHHYIO YUYEOHYIO U HAYYHYIO
JIUTEepaTypy; MNHUIIYT KOHTPOJbHBIE pPa0OTHI, TOTOBAT JOMAIllHEEe 3aJaHHE€ U COOOIICHHS K
MPAKTUYECKUM 3aHSATHSM; BBITIOJHIIOT CAMOCTOATENbHYIO pabOTy, y4acTBYIOT NMPHU MPOBEICHUU
MPAKTUYECKUX 3aJaHuil. YPOBEHb W TIyOWHA YCBOEHUS AMCUUILUIMHBI 3aBUCAT OT aKTHBHOW U
CHUCTEMaTUYECKONW pabOoThl Ha JICKIUAX, U3YYCHHUS PEKOMEHJIOBAHHOM JIMTEPATyphl, BHITTOJHEHUS
KOHTPOJIbHBIX MUCbMEHHBIX 3aJaHUI

Kypc u3ywaercs Ha nekIusx, ceMUHapax, MPU CAMOCTOSITEIIBHOW W HWHAMBUIYaTbHOMN
pabote ctyneHToB. CTYIEHT Ui TOJTHOTO OCBOSHHS MaTepuasa He JOJKEeH MPOMyCKaTh 3aHATUS U
aKTHBHO Y4YacCTBOBaTh B y4eOHOM mporiecce. JIeKuu BKIIIOYAIOT BCE TEMBbI B COOTBETCTBHH C
POrpaMMOM OJATOTOBKYU MO aHHOW aucturuinae. s MmakcuManbHON 3D PEeKTUBHOCTU H3yUEHUS
HEOOXOAMMO TIOCTOSSHHO BECTH KOHCIIEKT JICKIIMH, 3HaTh PEKOMEHIYyEeMYI0 IIperojiaBaTresieM
JTUTEPATypy, MO3BOJSIONUIYIO JOMOJHUTH 3HAHUS M JIydllle MOJATOTOBUTHCS K CEMHUHAPCKUM
3aHSATHSIM.

B cooTBeTcTBUU ¢ yUeOHBIM TJIAHOM Ha KXY TEMY BBIJEIIEHO HEOOXOAMMOE KOJIUUYECTBO
YaCOB CEMHHAPCKUX 3aHATHM, KOTOpPHIE TIPOBOISATCS B COOTBETCTBHHM C  BOIPOCAMH,
PEKOMEHJIOBAaHHBIMU K H3YYEHUIO M0 TeMaM JUCHUIUIMHBL. CTyIEeHTBl JOJKHBI PETYISIPHO
TOTOBHUTHCS K CEMUHAPCKUM 3aHSATUSIM M YIaCTBOBATh B OOCYKJIEHUH BOMPOCOB. [Ipu moaroroBke k
3aHATUSAM CIIEyeT PYKOBOJCTBOBATHCS KOHCIEKTOM JIEKIIMH U PEKOMEHJIOBAHHOW JUTEpaTypoOi.
TemaTuyeckuii TIaH JUCHUIUIAHBI, Y49€OHO-METOJMYECKHE MaTepuajbl, a TaKXKe CIHCOK
PEKOMEHI0BAaHHOM JTUTEepaTyphl IPUBEACHBI B paboueil mporpamme.

Memoouueckue pekomenoayuu npu padome HA0 KOHCNEKMOM 60 6peMA NPOGEOEHUs NeKUUU
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Bo BpeMs NEKIIMOHHBIX 3aHATHIA HEOOXOAMMO KOHCIIEKTUPOBATh Y4eOHBINH MaTepuan. J{is
9TOTO UCIOJB3YIOTCS OOImMMEe W  yTBEpPAMBIIMECS B TPaKTHKE TpaBuia, H  MPUEMBI
KOHCIIEKTUPOBAHMS JICKIUH:

KoncnektupoBanue JeKIUMiA BeIETCS B CHEHUAIBHO OTBEACHHOW Mg 3TOr0 TETpaju,
Ka)XJIbIi JINCT KOTOPOU JOJIKEH UMETH IOJIs, HA KOTOPBIX AEIAI0TCS IMTOMETKU U3 PEKOMEHAOBAHHOM
JUTEPATyphl, AOMOJHSAIONIME MaTepuaia MPOCAYIIaHHOM JIEKIMH, a TakKe MOJ4YepKUBAIOIINE
0COOYI0 BaKHOCTh T€X WJIM UHBIX TEOPETUUECKHUX MOJTOKEHUH.

[lenecooOpa3Ho 3amMChIBaTh TEMY M ILJIAH JICKIIUH, PEKOMEHIYEMYIO JIMTEPATYPy K TEMe.
3anucu pas3zeNioB JIEKIUU JOJDKHBI MMETh 3aroJIOBKH, IOJ3arojOBKH, KpacHble CTpoku. Jliis
BBIJICJICHUSI Pa3J/IeJIOB, BBIBOJIOB, OINPENEICHHUI, OCHOBHBIX MJIEH MOKHO HMCIOJIb30BaTh IIBETHHIC
KapaHaamm u GromMacTepsl.

Ha3BaHHbIE B JIGKIIMW CCBHUIKM HA NEPBOMCTOYHUKH HAJO0 MOMETHTHh Ha IMOJISIX, YTOOBI MpH
CaMOCTOSITENILHOM paboTe HAWTH ©W BOUCAaTh HMX. B KOHCHEKTE MJOCIOBHO 3allMCHIBAIOTCS
OTpeNeTICHUsT TIOHATUH, KaTeropud M 3akoHbl. OcTajbHOE JODKHO OBITH 3alMCaHO CBOUMH
CIIOBaMH.

Kaxxnomy cryneHTy HeoOX0IMMO BBIPa0OTaTh M KCIIOJIB30BATh JOMYCTUMBIE COKpAIlEHUS
HanboJiee pacpOCTPaHEHHBIX TEPMUHOB U TIOHSITHIA.

Memoouueckue pekomenoayuu no NOO20MOBKe K CEMUHAPCKUM 3AHAMUAM

CeMuHapbl — cOCTaBHas 4acThb ydeOHOro mpoliecca, rpynmnonas ¢opma 3aHATHI mpu
AKTUBHOM YYacTUHU CTyJIeHTOB. CeMHMHaphl CIIOCOOCTBYIOT YIIIyOJEHHOMY HM3Yy4YEHMIO Hauboiiee
CIIOKHBIX IPOOJIEM HAyKH U CIy’KaT OCHOBHOH (hOpPMOHM IMOJABENEHUS UTOTOB CaMOCTOSTEIbHOU

paboTbl cTyneHTOB. Llenabo ceMUHApCKUX 3aHATUH sBIsSETCS YIIyOJieHHEe W 3aKperjieHHue
TEOPETUYECKUX 3HAHUH, MOJyYEHHBIX CTYJECHTAaMHU Ha JIEKIUAX U B IPOLECCE CaMOCTOSTEIBHOIO
U3ydeHHs] yueOHOTO MaTepuala, a, cJIeloBaTelIbHO, (popMUpOBaHNE y HUX OINpPEICICHHBIX YMEHUI
U HaBBIKOB.

B xoxe mnpaktudyeckux paboOT CTYAEHTHl BOCIPHUHUMAIOT U OCMBICIMBAIOT HOBBIH
yueOHbIi MaTepuan. [IpakTuueckue 3aHATHS HOCSAT CHCTEMaTHYECKHH XapakTep, PeryisipHO
cienys 3a KaXJ0W JEKIUEeH U ABYMS-TPEMs JICKLIUSMH.

B Xo/1e moAroToBKM K CEMHUHAPCKOMY 3aHATHIO HEOOXOJIUMO MPOUYUTATH KOHCHEKT JIEKIHH,
U3YYUTb OCHOBHYIO JINTEPATypy, O3HAKOMHUTBHCA C JOMOJHUTEIBHOM JMUTEPATYpPOU, BBIIIOJHUTH
BBIJJAHHBIE IIPENOJABaTelleM IpakTU4YecKue 3amgaHusd. [Ipm 5TOM  y4ecTp peKOMEHIaluu
npenoaasarenss U TpeOoBaHUs porpaMMel. JlopabaThiBaTh CBOM KOHCHIEKT JEKLUH, Jeas B HEM
COOTBETCTBYIOLINE 3aMIUCH U3 JINTEPATYPHI.

JKenaTenbHO IpU NMOATOTOBKE K NMPAKTHYECKUM 3aHATUAM O AUCLUIUIMHE OJHOBPEMEHHO
UCIIOJIB30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIE BOIIPOCHI.

Ha cemunapax cTyJaeHTBI y4yaTcsl IpaMOTHO HM3jaraTh MpoOjembl, CBOOOAHO BBICKAa3bIBAaTh
CBOM MBICIM U  CYXACHHUS, pPAaCCMATPUBAIOT CHUTYyallud, CIOCOOCTBYIOIIME  Ppa3BUTHIO
npodeccuoHanbHOM KoMIeTeHTHOCTH. Clenyer MMeTh B BHJAY, YTO MOJATOTOBKA K CEMHUHapy
3aBHCUT OT (POPMBI, MECTA IPOBEICHUS CEMUHAPA, KOHKPETHBIX 331aHUI U OPYUECHUH.

Memoouueckue pekomeHOauUU NO OPZAHUZAYUU CAMOCHOAMENbHOU PAdOmbl
CaMocrtosiTennbHast paboTa SBJIIETCS OJHUM W3 BHUAOB y4eOHOH JIeATEIBHOCTH

o0yyaromuxcsi,  CHocoOCTBYEeT  Pa3BUTHUIO  CaMOCTOATENbHOCTH,  OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH, TBOPYECKOTO MOAX0/1a K PEUICHHUIO NMPo0ieM yueOHOro U npodecCHOHaIbHOIO
YPOBHHL.

CaMocTosiTenbHast paboTa CTYJACHTOB HAlpaBjeHa Ha IPHOOPETEHUE CTYICHTOM HOBBIX JIJIS
HEro 3HaHUU ¥ YMEHHI 0e3 HeMOCPEACTBEHHOTO yUacTHs MPEenoiaBaTeIei.
CamocrosTenpHas paboTa MPOBOIUTCS C IENBIO:
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- CUCTEMAaTH3allu1 U 3aKPEIJICHUS MMOTYyUYEHHbBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHUN 00yJaromuxcs;

- YriyOJeHHs ¥ paclIuPeHHs] TEOPETUYECKUX 3HAHMUIA;

- (opmupoBaHUs yMEHUI UCTIOIH30BATh CIIELIUATIBHYIO TUTEPATYPY;

- pa3BUTHS T0O3HABATEIbHBIX CHOCOOHOCTEW M AKTUBHOCTH OOYYAIOIIUXCS: TBOPYECKOMN

MHULIMATUBBI, OTBETCTBEHHOCTU U OPraHU30BaHHOCTH;
- (popMupOBaHUA CaMOCTOSITEILHOCTH MBIIIUIEHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CaMOpEaIn3aliu;

- Pa3BUTHSI UCCIIENOBATENBCKUX YMEHUH.

CamocrtosiTenbHasi paboTa MPUBOIUT CTYIEHTAa K I[OJYYEHHIO HOBOTO 3HAHMS,
YIIOPAIOYCHHIO U YIIIyOJCHUIO UMEIOIINXCS 3HaHUH, (POPMUPOBAHHIO Y HETO MPO(ecCHOHATBHBIX
HaBBIKOB 1 yMeHH. CamocTosTeTbHas paboTa BBIMOIHSET P PYHKIIMIA:

—  pa3BUBAIOLIYIO;

—  uH(OPMAIIOHHO-00yYaOIIYIO;

—  CaMOOpraHM3YIOILYIO;

—  OpPHUECHTHUPYIOIIYIO U CTUMYJIHUPYIOILYIO;

—  BOCIIUTHIBAIOIIYIO;

—  HCCIEeA0BaTENbCKYIO.

B pamkax kypca BBIOJHSAIOTCS CIAEAYIONINE BUIbI CAMOCTOSATEIHHON PabOTHI:

1. KoHcnekTrpoBaHUE IEPBOMCTOYHUKOB U JPYroil yueOHOH IUTEpaTyphl;

2. TIlpopabotka yueOHOr0 MaTepHana (Mo KOHCIEeKTaM, y4eOHOM U HayYHOU JTUTepaType);

3. BrinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 3aJ1aHUI;

4. Paborta c TecTaMH U BOIIPOCAMU JIJIsl CAMOIIPOBEPKH;

5. DBrInonHeHWE UTOTOBOW KOHTPOJIBHOHN paOOTHI.

CryneHTaM peKOMEHIYeTCs C CaMOro Hayalla OCBOCHMs Kypca paboTaTh ¢ JIUTEpaTypoil u
npeiaraéMbiMU 33JaHUSMU B ()OpMe IMOATOTOBKH K OYEpPEAHOMY ayIAUTOpHOMY 3aHsATHIO. [Ipm
9TOM aKTYalH3UPYIOTCS HMMEIOIIMEcs 3HAaHMS, a Takke co3maeTcs 0a3a Al YCBOGHHUS HOBOTO
MaTepuaia.

Heo0xon1uMo OTMETHTh, YTO HEKOTOPBIC 3a/laHusl I CAMOCTOSATENbHONH PabOThl IO KypCy
UMEIOT OmpefeNieHHyo cnenuduky. IIpu ocBoeHMHM Kypca CTYAEHT MOXKET IO0JIb30BaThCs
O6uOnMoTeKol By3a, KOTOpas B TOJHOM Mepe oOecreueHa COOTBETCTBYIOUIEH JIMTEpaTypoOH.
3HAYUTENBHYIO TOMOIb B MOJATOTOBKE K OYEPEIHOMY 3aHATHUIO MOXKET OKa3aTb MMEIOIIMHCS B
yueOHO-METOIMYECKOM KOMIUIEKCE KpPaTKUM KOHCHEKT JieKuuid. OH ke MOXET UCIOJIb30BaThCs U
JUISL 3aKpeIJIeHUs] MOJyYeHHOro B ayAauTopuu MaTtepuaina. CamoctosTenbHas paboTa CTYIEHTOB
MpeIycCMOTpeHa Y4YeOHbIM TUTAHOM U BBIMIOJNHSAETCS B 00s3aTebHOM TOpPSAKE. 3aJaHus
MIPEIOKEHBI TI0 KaXKI0M M3y4aeMOM TeME U MOTYT TOTOBUTHCSI MHIUBUIYAIbHO WK B rpymie. [1o
HEOOXOJUMOCTH CTYJEHT MOXET oOpamaThes 3a KOHCY/IbTAllMEH K MpenoaBaTennto. BeimonHenne
3a/laHuil KOHTPOJIUPYETCS U OLIEHUBAETCSI IPENOJaBATEIIEM.

JIns  ycmemrHoro caMoOCTOATENIbHOIO HW3Y4Y€HUs Marepuana CeroAHs HCIHOJIb3YIHOTCS
pa3jnyHble CpEICTBAa OOY4EHHMs, CpeOu KOTOpPhIX 0co00e MECTO 3aHUMAlT HH(OpPMAlMOHHBIE
TEXHOJIOTUH PA3HOTO YPOBHS U HANPaBIECHHOCTHU: DJIEKTPOHHBIE YYCOHUKH U KypPChI JIEKIIUH, 06a3bl
TECTOBBIX 3aJaHUN U 3a/1a4. DIEKTPOHHBIA y4EOHHK MOKET MHTErpUpPOBaTh B c€O€ BO3MOXKHOCTHU
pPa3IMYHBIX TEJArOTMYECKUX MPOTPaMMHBIX CPEJICTB: OOYYalOMIMX MPOTPaMM, CIPABOYHUKOB,
yueOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOMIUX IPOrpamMMm.

Jlis  ycmenmrHoW OpraHu3alud CaMOCTOSTENIbHOM pPa0OTHl BCE AaKTUBHEE MPUMEHSIOTCS
pa3HoOOpa3Hble 00pa3oBaTeNbHbIE pecypchl B ceTH HTepHeT: cucTeMbl TECTUPOBAHUSA IO
pa3IMYHBIM 00JACTSIM, BUPTYyalbHBIC JIEKIIMH, JIAOOPATOPHH, MIPH STOM TMOJIB30BATENIO JOCTATOUHO
UMETh KOMIIBIOTEP U MOJAKIIoUeHue K VHTepHeTy JUIsl TOro, 4ToObl CBA3AThCS C MpernoaBaTelieM,
pemiath BBIYMCIUTENbHBIE 33Jladyd M TOJy4yaTh 3HaHMS. Mcrnonb30BaHHWE ceTel yCHIIMBAET POJib
CaMOCTOSITENIbHOM paboThl CTyA€HTa W MO3BOJIAET KapAMHAJIBLHBIM O0pa30M HM3MEHHUTb METOJIUKY
MpEeno/iaBaHusl.
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CTyneHT MOXeT MoJy4aTh BCE 3aJaHHsl U METOJIUYECKUe yKazaHus uepes cepsep. CTyaeHT
MUMEeT BO3MOKHOCTH BBIIOJIHATH paboTy 1oMa Win B ayauTopuu. boibimoe BocruTaresnsHOE U
00pa3oBaTe/IbHOE 3HAUCHHUE B CAMOCTOSATENIBHOM Y4€OHOM TPYAE CTYAEHTa UMEET CAMOKOHTPOIIb.
CaMOKOHTpOJIb BO30YXZIaeT M MOJJACPKUBACT BHUMAaHME W HMHTEPEC, IMOBBIMIAET AKTHBHOCTH
MNaMsATU 1 MBIIJICHUS, TIO3BOJIACT CTYACHTY CBOCBPCMCHHO O6Hapy)KI/ITb " yCTpaHUTh JOMYHICHHBIC
OIMOKN M HEJOCTATKU, OOBEKTUBHO OIPEICIUTh YPOBEHb CBOMX 3HAHMH, MPAKTUUECKUX YMEHUIL.
Camoe [OCTYITHOE M TIPOCTOE CPEICTBO CAMOKOHTPOJSI C TNPUMEHEHHUEM HH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH - 3TO Ps/I TECTOB «on-liney», KOTOpBIE MO3BOJISIOT B PEKUME
pCaJIbHOIO BPEMCHU ONPCACIUTDH CBOM YPOBCHBb BJIaACHUA MPEAMCTHBIM MATCpUaIOM, BBISABUTH
CBOM OIIMOKH U MOJYYUTh PEKOMEHJAINH 10 CAMOCOBEPIIECHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepanmypoii

Bcroo nuTepaTypy MOXKHO pas[eiuTh Ha YYeOHUKH W y4eOHBIC TOCOOWS, OPUTHHAILHBIC
Hay4yHble MOHOTpapUUeCKUEe NCTOYHUKHU, HayYyHbIe MyOIHUKAIMU B IepuoaAnYecKoil neyatu. M3 Hux
MO’KHO BBIIETIUTH JIUTEPATYpPy OCHOBHYIO (PEKOMEHYEMYIO), JOMOJIHUTEIbHYIO U JIUTEPATYPY NI
yrayOIeHHOTO U3YYEHUS JUCITUILTAHBL.

[Ipu pabote c nurepaTypoil HEOOXOAMMO YUUTHIBaTh, YTO HMEIOTCS Pa3IMYHbIE BUbI
YTEHUS, U KQXIbII U3 HUX UCIOJb3YeTCs Ha OMpPEeNIEHHBIX 3Tarax OCBOSHHS MaTepHaia.

IIpeosapumenbroe YTEeHNE HAIPABICHO HA BBISBICHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB U
MOKCK MX 3HAYCHHsI B CIIPABOYHOM JIUTeparype. B yacTHOCTH, MpU YTEHUH yKa3aHHOW JIUTEPATypPhI
HE00X0UMO MOoAPOOHEHIINM 00pa30M aHATU3UPOBATh ITOHSTHSL.

Ck603HOe umenue TIpEANOaraeT MPOYTEHHE MaTepuaia OoT Hayana 1o KoHia. CKBO3HOE
YTEHHUE JIMTEPATYPbl U3 NMPUBEACHHOIO CIIMCKA JTA€T BO3MOXKHOCTb CTYAEHTY C(OPMUPOBATH CBOJ
OCHOBHBIX MOHSTHIA U3 U3y4aeMO# 00J1acTH U CBOOOJIHO BJIAJIETh UMH.

Buvibopounoe — Ha060pOT, UMEET LENBI0 MOUCK U OTOOp Marepuana. B paMkax maHHOTO
Kypca BbIOOpPOYHOE UTEHHE, KaK CIoco0 OCBOEHHUS COJEp)KaHUS Kypca, JOJKHO HCHOJIb30BAThCS
IIPU [IOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM 110 COOTBETCTBYIOILUM Pa3jieiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa30op TeKCTa C MOCIEAYIOUIUM €ro
KOHCHeKTupoBaHueM. OcCBO€HHE yKa3aHHBIX MOHATHH Oyner HaubOosnee 3((EKTHUBHBIM B TOM
cilyyae, eciii IpU YTEHUH TEKCTOB CTYJEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BONpPOCHl. YacTh u3
3TUX BompocoB chopmynupoBara B @OC B mepeuHe BOMPocoB st codbecenoBanus. [lepeuenp 3Tux
BOIPOCOB OTPaHMYEH, MOATOMY B@)XKHO HE TOJIBKO COJEp)KaHHE BOIPOCOB, HO CaM MPHHLHUI
OCBOEHUS JIUTEPATYPBI C TOMOILIBIO BOIIPOCOB K TEKCTaM.

Lenbto usyyarowjeco 4TeHUs SBISETCS TIyOOKOE M BCECTOPOHHEE MOHMMaHHE YueOHOM
uH(popmannu. EcTh HECKOJIBKO MPHUEMOB U3YYAOILIEr0 YTEHHUS:

1. UreHne mo anropuTMmy mpeimnosiaraeT pa3doueHue MHPopManuu Ha OJIOKU:

Ha3BaHME; aBTOp; HMCTOYHMK; OCHOBHas HJesl TeKCTa; (aKTUUECKUN Marepual;
aHaJIM3 TEKCTa IYTEM CONOCTABIEHUS MMEIOIIMXCS TOYEK 3peHus 1o
paccMaTpuBaeMbIM BOIIPOCaM; HOBH3HA.

2. [Iprem nocTaHOBKM BOIIPOCOB K TEKCTY UMEET CIIECAYIOIINN alIrOPUTM:

- MEJIEHHO MPOYUTATh TEKCT, CTApasCh MOHITH CMBICI U3JI0KEHHOT0;

- BBIIETIUTH KJIIOUYEBbIE CIIOBA B TEKCTE;

- MIOCTapaThCs MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOLIUI1 3aMbIces aBTOpa.

3. [Ipuem Te3upoBaHus 3aKirodaeTcss B (QOPMYIUPOBAHUU TE3UCOB B BHJE
TOJIOKEHNH, YTBEPKIACHNUN, BBIBOJOB.

HOIIFOTOBKa K DJK3aMCHY JOOJDKHa IIPOBOAHUTHCA Ha OCHOBC JICKOHUOHHOI'O MaTcpualia,
MaTcpHraia INpakKTHYCCKUX 3aHATUH C 00sA3aTeNbHBIM O6paI]_[eHI/IeM K OCHOBHBIM y‘Ie6HI/IKaM Io
KypcCy. DTO MO3BOJUT UCKIIOUHUTH OMIMOKHA B MOHHMMaHUH Marcpualia, 00JIerYuT ero OCMBICJICHUC,
IMPOKOMMCHTHPYET MaTCpral MHOTI'OYHCICHHBIMU IIPUMEPAMU.
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8. Mamepuam;uo-mexuuuecxoe obecneuenue Oucuunﬂuubl

8.1. Tpebosanus k mamepuarbHO-MEXHULECKOMY 0DecneyeHuo
g peanuzauuu pabodell mporpaMMbl JUCHUIUIMHBI UMEIOTCS ClielUalbHbIe TTOMEUICHHS
JUIsL TIPOBEJICHUS 3aHATUN JIEKIUUOHHOTO M CEMHUHAPCKOrO THIIA, TPYNIIOBBIX M MHAWBUYaJIbHBIX
KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIA U MPOMEXKYTOUHOM aTTecTali, a TaKKe MOMEUICHUS IS
CaMOCTOSITENIbHOW paboThl M MOMELICHHS IS XpaHEHHS M NPOPHIAKTHYECKOro O0CITYy)KMBAaHUS
ob0opynoBanus. CrernuaibHble MOMENIEHUS YKOMIUIEKTOBAHBI CIIEHUATU3UPOBAHHON MeOenbio U
TEXHUYECKUMHU CpEACTBA OOYYEHUs, CIYXKALUIMMH Ui TpeACTaBiIeHUs HH(pOpMaruu O0IbIIoN
ayJIUTOPHUH.
Jlnist IpoBeIeHUs 3aHATUI JICKIIMOHHOTO TUTIA UMEIOTCS IEMOHCTPAMOHHOE 000PYyI0BaHUE
U y4eOHO-HATJISIIHbIE TOCOOUSI.
[Tpu npoBeneHUN 3aHATUH JIEKIIMOHHOTO/ CEMHMHAPCKOTO THIIA 3aHATHIA UCTIONb3YIOTCS:
JUUCHIUOHHOE NPOZPAMMHOE 0DecneueHue:
- Ilponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) monmnucka (Open Value Subscription);
AnTuBHpycHoe mnporpamMmHoe obecneueHue Kaspersky Endpoint Security CranpapTHbIM
Russian Edition;
€80000HO pacnpocmpatsemvle NPOCPAMMbL.:
— Academic MarthCAD License - MareMaTH4eCKOE NPOrpaMMHOE OOECICUCHHE,
KOTOpOE MO3BOJISIET BBIMOIHSTh, aHAIM3UPOBATh BaKHEHIIINE UHXEHEPHBIE PACUYEThI
1 OOMCHHMBATHLCS MU,
—  WinZip nns Windows - mporpamm Jist C:KaTHsl M pacakoBKHU (Haiiiios;
— Adobe Reader mis Windows — nporpamma 11st urerust PDF daitnos;
— Far Manager - xoHCONbHBIN (DallIOBBI MEHEKEp ISl OMEPAlMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.
IIpu ocymiecTBieHnn 00pa30BaTEIBLHOTO IMpollecca CTYAGHTAaMU M IpernojaBaTelieM
UCIOJNIB3YIOTCS caeayrolue nHdopMannoHHo crnpaBounble cuctembl: ObC «AilludpoOyke», IbBC
«Koncynsrant crygenra», CIIC «Koncynbrant mmtocy, CIIC «"apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHbL OJi UHBANUOO8 U UY C O2PAHUYEHHbIMU
B03MONCHOCMAMU 300POBbS

JUIs CTyIEHTOB C OrpaHUYEHHBIMM BO3MOYKHOCTSMH 3J0POBbsSI CO3/1aHbl CIELMAIBHBIC
ycloBus U1 nosydeHus oopasosanus (ayn. 145 I'K). B nensx noctynHocTy moiaydeHHs BBICILIETO
o0Opa3oBaHus MO OOpa3oBaTeNbHBIM IpOrpaMMaM HWHBAJIUAAMU U JIMIAMH C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/J0POBbsSI YHUBEPCUTETOM 00ECIIEeUnBaETC:

1. AnprepHaTHBHas Bepcus opuLManbHOro caiita B cetn «MHTepHEeT» 11 c1a00BUIAIINX;

2. J11s IHBAIUAOB C HAPYLLIEHUSAMU 3peHUs (cIaboBUISAIINE, CIIETIBIE)

- TPUCYTCTBHE AaCCHCTEHTa, OKAa3bIBAIOLIET0 OO0ydJaromeMycss HEoO0XOAMMYI0 IOMOLIb,
NyOonupoBaHME BCIyX CIpPaBOYHOM HHGPOpPMAMKM O PACMMCAHUM YYEeOHBIX 3aHATUN; HaIW4ue
CpPEACTB Il YCHUJICHUS OCTAaTOYHOTO 3PEHHs, OpaillIeBCKOH KOMIBIOTEPHOM TEXHUKH,
BUJICOYBEIMYUTENCH, TPOrpaMM HEBU3YAJILHOTO JOCTYIA K HHPOPMALIUH, IPOrPaMM-CHHTE3aTOPOB
peur U JAPYruX TEXHUYECKHX CpPEJCTB MpueMa-nepenaun ydeOHoW HHGOpMalnuu B JOCTYMHBIX
dopmax aJsi CTyACHTOB C HapyIIEHUSIMH 3pEHHUS;

- 3a/1aHUA JUI BBITIOJTHEHUS Ha SK3aMEHE 3aUNThIBAIOTCS ACCHUCTEHTOM;

- THUCbMEHHBIC 3a/JaHUSl BBIIOJHIIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS AaCCUCTEHTY
00ydJarommMmces;

3.Jln1 WHBaIMAOB M JMI] C OrPAHUYEHHBIMH BO3MOYKHOCTSMM 3JI0pPOBbS IO CIyXY
(cmabocnpIiamue, TIIyxue):

- Ha 3ayeTe/>K3aMEHEe MPHCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIMU CTYJEHTY HEOOXOIUMYIO
TEXHUUYECKYIO MTOMOIIb C YU€TOM HHJIWBHIYaJbHBIX OCOOCHHOCTEH (OH MOMOraer 3aHsATh pabouee
MECTO, EPEBUTaTHCS, MPOUUTATh U O(POPMUTH 3a/1aHUE, B TOM YUCIIE 3aIIUCHIBAs 110/ JUKTOBKY);
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- 3a4eT/7PK3aMeH MPOBOUTCS B MUCHbMEHHOH (opMe;

4. ]Jlns WHBATWAOB W JIMII C OTPaHUYECHHBIMH BO3MOXKHOCTSIMHU 3IIOPOBBS, HMMEIOIIHX
HApyIICHUs OIMOPHO-IABUTAaTEIFHOTO almapara, CO3JaHbl MaTepUATbHO-TEXHUYECKHE YCIOBUS
o0ecreunBarIIMe BO3MOXKHOCTh OECHPEIMATCTBEHHOTO JIOCTyNa OOYy4Yalolmuxcs B Y4eOHbIC
NOMEIICHUS, OOBEKTYy NHUTaHUS, TyaJeTHble M Jpyrue TIOMENICHHs YHHUBEPCHTETa, a TaKkKe
npeObIBaHMS B YKa3aHHBIX MOMEIIECHUSIX (HATMYHE PACHIMPCHHBIX JBEPHBIX MPOEMOB, MOPYIHEH H
JPYruX MpUCIOCOOTICHU).

- TMCHMCHHBIC 3aJ]aHUs BBIMOJHSAIOTCS HAa KOMIIBIOTEPE CO CHEIHATHM3UPOBAHHBIM
IPOTPaMMHBIM 00ECTIeYeHHEM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 YKEJIAHWIO CTYJICHTA YK3aMEH IPOBOAMTCS B YCTHOH opme.

OOyuarommecss U3 YuCla JIUMI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBSI 00ECIICUEHBI
AJNIEKTPOHHBIMU 00pa30BaTEILHBIMU PecypcamMu B JOpPMax, aalTHPOBAHHBIX K OTPAHUYCHUSM UX
3JI0pOBBSL.
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IIpuaoxenne 1.
JIucT u3MmeHeHuil (I0NM0JIHeHUiT) B padoyeil mporpaMMe TUCHMILTHHBI

B pabo4yIo mporpaMmy 1o AUCHUIUIHHE «MeXaHuKay

o HanpapieHuio noarotoBku 03.03.02 ®duzuka (Ipodwib: «MenuuuHcKas Gu3nuka)

n/n

daemenT (myHkT) PII/{

IlepeyeHb BHOCMMBIX U3MEHEHH I
(1010 THEeH U )

IIpumeuanue

OO6cyxeHa u peKOMEHI0BaHa Ha 3acefaHuu Kadenpsl TeopeTHueckoi 1 3KCIepuMeHTaIbHON

buzuku

[Tpotokon Ne _oT « _»

3aBeayromuii kadenpoit

«

20 r.
/ M.X. XOKOHOB
MOIIHACH D.N1.0.
» 20 .
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IIpunioxenue 2.

Pacnpeoenenue koumponvhvix Meponpusmuii o petmurz080Ll cucmeme OYeHKU
ycnegsaemocmu 06yyenus

MagkcumMasbHbI| Pacnpenenenue no
0asa KOHTPOJILHBIM TOYKAM
1 Touka — 3
1. [Tocemenue 3aHATHI 10 2 Touka — 3
3 touka — 4
1 Touka — 6
2. Komnmoksnym 18 2 Touka — 6
3 Touka — 6
1 Touka — 6
3. TectupoBanue 18 2 Touka — 6
3 Touka — 6
1 Touka — 8
4. | KonrponbHas pabota (MHBIE POPMBI) 24 2 Touka — 8
3 Touka — 8
1 Touka — 23

5. 70 2 Touka — 23
nTOoro 3 Touxka —24

Ne KoHTpoabHbIe MeponipusiTusi




Ipuioxkenne 3.

Texkymuu u pyOe;KHbIH KOHTPOJIb

CryneHt HMeEeT
36-45 0aioB 1o
UTOTaM TEKYILIEro H
pyOEXKHOrO KOHTPOJIS,
Ha  DK3aMCcHE Jan
MTOJHBI OTBET TOIBKO
Ha oauH Bompoc. [Ipu

pelIeHnn 3a7a4
obOyJaronuics

JIOTTyCKaeT rpyObie
OILINOKH, aeT
HEBEPHYIO OLIEHKY
CUTyallu ¥  PELICHO

Menee 50 % 3amau.

OIMH  BONpPOC H
YaCTUYHO
(TIOTHOCTBIO)
OTBETUJI Ha BTOPOMA.
Crynent umeer 46-

60 0amioB o
HUTOraM TCKYLICTO U
pyOexHOTO
KOHTPOJIS, Ha
DK3aMeHe Jan
MOJIHBI  OTBET Ha
OIWH BOIPOC HIH
YaCTUYHO  OTBETHII
Ha 00a Borpoca.
CryneHt

OIMH  BONpPOC H
YaCTUYHO
(OIHOCTHIO)
OTBETUJI Ha BTOPOM.
Crynent umeer 61 —

65 0aoB o
uToraM TEKYLICTO H
pyOexkHOTO

KOHTPOJIS, Ha
JK3aMeHe nan

MONHBIA OTBET Ha
OIMH  BOMPOC W
YAaCTUYHO  OTBETHUJI
Ha BTOpou. CTyneHT
umeet 66-70 GamioB

|CeMeCTp [Ixana oneHnBaHUs
0-35 6amnoB 36-50 6ammoB 51-60 G6amioB 56-70 6amioB
1 YactuuHoe [TonHoe nunu | [lonnoe nnu | [lonHoe mocemnieHue
MoceleHue YaCTUYHOE YaCTUYHOE ayJUTOPHBIX
ayJIUTOPHBIX MOCeIIeHue MocenieHne 3aHSATUH.
3aHSTHH. ayTUTOPHBIX ayTUTOPHBIX [TonHoe
HeynosnerBopurens | 3aHsaTuil. YacTUUHOE | 3aHATUM. BBIIIOJIHEHHUE U
HOE BBITMIOJTHEHHE | BBIIIOJIHEHUE [Tonnoe 3aIuTa
MPAKTUYECKUX MPAKTUYECKUX BBITIOJTHEHUE MPaKTUYECKHUX
pabor. [Tnoxas | pabot. BrimonHeHue | mMpaKTHYECKUX 3aHITHA.
MOATOTOBKA K | KOHTPOJIbHBIX pabor. Brinonnenue
OarmIbHO- pabor, TECTOBBIX | Brimonnenue KOHTPOJIbHBIX
PEHUTHUHTOBBIM 3a/IaHHi, OTBETHl HA | KOHTPOJIBHBIX pabor, TECTOBBIX
MEPOTPUSITHSIM. KOJIJIOKBUYME Ha | paboT, TECTOBBIX | 3aJJaHU, OTBETHl HA
CryneHt HE | OLICHKHU 3a/laHui, OTBETHI | KOJJIOKBUYME Ha
JIOTTYyCKaeTCst K | «yOBJICTBOPUTEIFH | HA  KOJUIOKBUYME | OLEHKH «OTIIMYHO.
MIPOMEXYTOUYHOMN o». Ha OLICHKH
aTTeCTalluu «XOPOIION.
HpOMG)KYTOLIHa}I aTTecTaluia
Cemectp [IIxana oueHnBaHus
HeynosnerBopurenbHo | Y 0BIETBOPUTEIBHO Xopouio OTnu4HO
(36-60 6amnoB) (61-80 6amnoB) (81-90 6annoB) (91-100
0aJIIoB)
1 Crynentr umeer 36-60 | Ctynent umeer 36- | Ctynent umeer S51- | CTyneHT umeer
6aiutoB 1o  uroram | 50 0aioB no | 60 OasioB mo | 61-70  Ganos
TEKYLIETro U | UTOTaM TEKYIIEro W | UTOoraM TEKYIIEero M | Mo UTOram
PYOEKHOTO KOHTPOJIS, | pyOeKHOTO pyOexxkHOTO TEKYIIETro u
Ha »HK3aMEHE He€ Jai | KOHTPOJs, Ha | KOHTPOJIS, Ha | pyOeKHOTO
MOJIHOTO OTBETA HHU Ha | DK3aMEeHe Jan | IK3aMeHe Jan | KOHTPOJs,  Ha
OJIMH BOIIPOC. MOJIHBIA OTBET Ha | MOJHBIA OTBET Ha | PK3aMEHe  Jall

MOJHBIA  OTBET
Ha OJIUH BOIIPOC
u YaCTUYHO
(TIOTHOCTHI0)
OTBETHII Ha
Bropoii.  Ilpm
pelIeHnn 3a1ad
[TOKa3bIBAET
riry0okue
3HAHUS
MaTepuana,
cBOOOJIHO
UCIIONIB3YET
HEOOXOTUMEIE

dopmynbl  npH
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HUMECT II0 HTOramM

TEKYIIETO "
pyOeKHOTO
KOHTPOJIS 61-70
0a/oB Ha 3K3aMeHe
HE Jal  TOJHOTO
OTBETa HU Ha OJMH
BOIIPOC.
OO0yyaromuiics
3aTpyIHSACTCS c
MPaBUIILHOM
OLIEHKOM
MPEAIOKEHHOM
3aJ1a4u, JlaeT
HETIOJTHBIH OTBET,

peteHo 55% 3anau.

II0 UTOraM TEKYIIETO

u pyOeKHOTO
KOHTPOJIS, Ha
JK3aMEeHe nan
MOJIHBIN OTBET
TOJIBKO Ha  OJUH
BOIIPOC. [Ipu
perieHnu 3a1a4
oOyyJaronuiics
MOKa3bIBaCT

TBEp/bIe 3HAHUS
Marepuana,
rPaMOTHO ero
W3J1araer, HO
JIOTYCKaeT
HE3HAUYUTEIbHbIE
HETOYHOCTHU B

Mpolecce  PEeIICHUs
3agay, pemeno 70%
3a1a4

pEeLIeHUY 3a1ad,
pemeno  100%
3a/1a4
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