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l.IIeJm H 3a/1a41 OCBOCHHUA NTUCHHUILINHBI

Henau u 321241 OCBOEHUS JUCLUIIIIUHBI:

Kypc oOmieli ¢pusuku sBisieTcs ocHoeénvim B OOLICH CHCTEME COBPEMEHHOH MOATOTOBKU
¢buzukoB — npodeccuonanos. OH u3naraeTcs Ha MIIAIINX Kypcax U €ro IJIaBHOM 3ajauei sBIseTCs
co3nanue (GyHIaMeHTaNbHON 0a3bl 3HAHUI, HA OCHOBE KOTOPOW B JaJTbHEHUIIIEM MOXKHO Pa3BUBATh
Oosee yriyOJleHHOE M JIETAIM3UPOBAHHOE HM3yYEHHE BCEX pas/ielioB (PU3MKM B paMKax LHUKIIA
KYpPCOB I10 TEOPETUYECKON (PU3UKE U CHICIIHATU3UPOBAHHBIX KYPCOB.

I'nasnvie mpebosanusn, mpenbsBIieMble K Kypcy oOmeid ¢usuku: 1) HEoO0Xoammo
chopMHpOBaTh y CTYACHTOB €AMHYIO, CTPOWHYIO, JOIMYECKH HEMPOTHBOPEUUBYIO (DU3UYECKYIO
KapTUHY peaJibHOr0 MHpa; 2) B paMKax €IMHOTO MOAXO0/a KJIaCCUYECKOU (IOKBAHTOBOM) (QU3UKU
HEO0OXOJUMO pacCMOTPETh BCE OCHOBHBIE SIBICHMSI M IPOLIECCHI, IPOUCXOISLINE B IPUPOJE,
YCTaHOBUTH CBSI3b MEXJly HUMH, BHIBECTH OCHOBHBIE 3aKOHBI B BUJIE MATEMATHUYECKUX YPABHEHUM.
[To mMepe HEOOXOIUMOCTH B Kypce BBOISTCS HEKOTOPHIE JIEMEHTHI PeIATUBU3MA, CTATUCTUYCCKH-
BEPOSITHOCTHBIX METOJOB, KBAHTOBBIX IPEACTABICHUH, KOTOPbIE 3aTEM KOHKPETHU3UPYIOTCS H
YTOYHSIOTCS. B Kypcax TeopeTnuyeckod (u3uku; 3) HEOOXOOMMO HAYYHUTh CTYIACHTOB OCHOBaM
MOCTAaHOBKHU U TPOBEJCHHS (PU3UYECKOTO SKCIEPHUMEHTa C MOCIEAYIOUIMM aHaU30M M OLEHKOMN
IIOJIyYEHHBIX PE3YyIbTaTOB.

OcHoBHOH (GopMOii U3TOKEHHUS MaTepuala Kypca sBisitorcs aekyuu (85%-95% marepuana
nporpammbl  Kypca). OctanbHbie 5%-15% BBIIENSAIOTCS A1 CaMOCTOSITEIIBHOTO U3y4YEHUS
CTYJEHTaMH C COOOIIEHNEM UM JIMTEPATYPHBIX HCTOYHUKOB M METOJAMYECKHUX Pa3padOTOK.

3akperieHue JEKUMOHHOIO MaTepuajla MPOMCXOAUT Ha MPAKMUYECKUX 3AHAMUAX, HA
KOTOPBIX PACCMATPUBAIOTCA Pa3IMYHbIE METOJIbI PELICHUS 3a/1ad U HauOojee TUIHYHBIEC 3a7a4H 110
Kypcy. CTyIeHTBl OJy4aloT TaKXKe JIOMalllHuE 3aJaHusl B BUJIE Psijia 3a/1ad U3 COOTBETCTBYIOLIUX
3a/1a4YHUKOB.

HeoTrnrememoii yacTbio Kypca obiien puznku saBiusetrcst Qouiuil huzuyuecKuil npaKmuKym.
Ero rnaBnbie 3amauu: 1) HayduTh NPUMEHSTH TEOPETUUYECKUN MaTepHall K aHAIU3y KOHKPETHBIX
¢u3NYeCKuX CHUTyalui, HKCIEPUMEHTaJIbHO M3YyYUTh OCHOBHBIE 3aKOHOMEPHOCTH, OILIEHUTh
MOPSIIKH U3y4aeMbIX BEJIMUMH, ONPEAEIUTh TOYHOCTh U IOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTATOB;
2) 03HAaKOMUTb C COBPEMEHHOW HW3MEpUTENBbHON amnmaparypoil, ¢ OCHOBHBIMH HpPHHIIMUIIAMU
aBTOMAaTH3allMM ¥ KOMIIbIOTEPH3AIMU MpoLeccoB cOopa U 00paboTKu MH(OpMAIMH, C OCHOBHBIMU
AJIEMEHTaMU TEXHUKU 0€30MacHOCTH MPHU MPOBEACHUN SKCIIEPUMEHTAIbHBIX UCCIEA0BaHNM.

2. Mecto nucuumiunsl B ctpykrype OIIOII BITO

Hucnurnnuna otHocuTes K 6510ky b1.6.14.01 mpodeccnoHanbHOTO MUKIIA 110 HAPABJICHUIO
03.03.02 ®usuka. Moayns «OO0mmias puznukay.

W3ydeHre naHHOM QUCHMILTUHBI 0a3upyeTcs Ha 3HAHUAX, IPUOOPETEHHBIX B Kypce PU3UKH
M MaTeMaTUKH CpeTHEH IIKOJNBI, Kypcax MaTeMaTHYecKOoro aHaiu3a, BhICHICH anreOpsl U
AHAJIUTUYECKON T€OMETPHUH.

3. TpeboBanus K pe3yJibTaTaM OCBOCHUS COJEPKAHUSA U CIUTIINHbBI
IIporiecc M3y4yeHHs TUCHMIUIMHBI HANpaBieH Ha (OPMHPOBAHUE HIIEMEHTOB CIeNyroeit
komnereHMu B coorBeTcTBuM ¢ PI'OC 3++ BO um OIIOII BO no naHHOMYy HampaBiIeHHUIO
MOATOTOBKHU (CIEIUATBLHOCTH):
OIIK-2.1 CocraBnsieT OTY4ETHl IO HAYYHO-HCCIEAOBATEIBCKOM JAEATEIbHOCTH, BKIIIOUAs
aHaJIN3 U 00pabOTKY 3KCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.
OIIK-2.2 CrocobeH mpeAcTaBiIsATh pe3yabTaThl HCCIEIOBATENLCKOM JIEATENTbHOCTH Ha
Hay4HbIX KOH(QEPEHLHAX, BO BPEMsI IPOMEKYTOUHBIX U UTOTOBBIX aTTECTALIMM.



[IKC-3.1 Cnocoben mnpenonaBarh (U3MKY B CpEOHEH INKOJE M CHEHUAIBHBIX Y4eOHBIX
3aBEICHUSAX HAa  OCHOBE IMOJYYEHHOTO  (pyHIaMEHTaJbHOTO OOpa3oBaHUS W HAYYHOTO
MHUPOBO33PEHUSI.

B pe3yabTare 0CBOCHUS TUCHUILINHBI 00YyYAIOUIUICS OJIKEH:

3HaTb: OCHOBHEIC (1)I/I3I/ILIGCKI/IG BCJINYXHBI, CUCTEMY CIWHUIL CI/I, OCHOBHBIC CHCTCMbI
KOOpAUWHAT, (1)I/I3I/I‘ICCKI/IG SABJICHUA W IIPOLICCCHI, MPOUCXOAAIUEC B NPUPOAC, CBA3bL MCKIY HUMU,
OCHOBHBIC 3aKOHBI MCEXaHHUKH B BUAC MATCMATHYCCKUX ypaBHeHHﬁ.

YMeTb: NPUMEHATh TEOPETUYECKMH Marepuan K aHalu3y KOHKPETHBIX (PU3MYECKHX
CUTYallUi, MCII0JIb30BaTh PA3JIMYHbIE METOABI PEIIeHHs] TUIMYHBIX I Kypca «MexaHuka» 3ajad,
AHAIIM3UPOBATL IIOJYUYCHHBIC PC3YJIbTAThI W I10JIB30BATHCA OCHOBHOH W ,Z[OHOJIHHTﬁJIBHOfI
JIUTEPATYpPOU 110 KypCy.

Buaners: mnpuemMamMu 1IOCTAaHOBKM U TPOBEACHUS (U3MYECKOTO OSKCIEPUMEHTa C
HOCEAYIOIUM AHAJIM30M U OLECHKOW TIOJyYE€HHBIX pPE3Yy/lbTaTOB; HaBbIKAMU paboOThl ¢
COBPEMEHHOM W3MEPUTEIBHOM anmaparypod; OCHOBHBIMH IPUHLMIIAMU aBTOMATH3alUUd H
KOMITBIOTEPH3AIMK TPOIeccOB cOopa W 00paboTku WH(GOpPMAIMK; OCHOBHBIMH 3JE€MEHTaMHU
TEXHUKH 0€30MaCHOCTHU IPU HPOBEIEHUHM SKCIEPUMEHTAJIBHBIX HCCIIEAOBAHUM; MaTeMaTHYeCKUM
anmnapaToM U HaBbIKAMHU MPAKTUYECKOTO MPUMEHEHUS pa3iesioB MaTEMaTHKU.

IIpnoOpecTH ONBIT: CaMOCTOSTENbHONH pabOTBI C OCHOBHOW ¥ JIOMOJHHUTEIHHON
JUTEPATypOii IO Kypcy; 00padOTKH, aHaIH3a U OLIEHKH MOJYYCHHBIX B IKCIIEPUMEHTE Pe3yJIbTaToB;
CaMOCTOATENILHON pabOoThI C IEKIIMOHHBIM MaTepUalioM M PELIEHUEeM JOMAIIHUX 33JaHui.

4. Coep:kanue U CTPYKTYpPa IMCUMILIUHBI (MO1YJIs1)

Taoénuya 1. Codeporcanue oucyuniunsl (Mooyns), nepeuerHb OYEeHOYHbIX CPeOCHE U
KOHMPOUPYEeMbIX KOMNEemeHyuil

Kon dopma
KOHTPOJI | TEKYyIIeT

No UpyemMou 0
Haumenosan
pasien | - asena Coneprxanue pasjena KOMIIETE | KOHTPOJI
a P 150005051 o
(nnum ee
YaCTH )
1 2 3 4 5

[Ipenmer u 3amaun ¢usuku, mecto pusuku | OIIK-2
B ecTecTBO3HaHuU. [IpeaMer u 3agauu MEXaHUKHU.
Kunemarnka n nunamuka. Marepusi U JBH>KEHUE.
[IpoctpancTtBo u Bpemsi. MeToabl (PU3NIECKOTO
HCCIICTOBAaHUS. dusnueckue BEJIMYUHEI.
OcHOBHbIE M MPOU3BOJAHBIE €AUHUIBI, CucTema 113, CP,
enuHUI] pU3nIecKnX BeaudruH. CUCTEMBI OTCUETA. K, T
[TpeoOpaszoBanue koopauHat. BekTopsl. Pagmyc —
BekTOp. Enunnunbli  BekTop. CkamspHOoe U
BEKTOPHOE MIPOU3BEIEHHUE. Bripaxenue
BEKTOPHBIX OIlepanuii B KOOpAMHATHOU (opme.
[TpeoOpazoBaHue AEKAPTOBBIX KOOPAMHAT.

1 Beenenue

Kunemaruka Onucanue aBuxeHus MarepuaibHol Touku | OITK-2 P3, 113,
MaTepualbH | B BEKTOPHOH W  KOOpPJAMHATHOM  Qopmax. JIP, T,K




oil Touku. | Ilepemerenure, CKOpoCTh, YCKOpeHHE. JIBUKEHHE
[0  KpUBOJMHEHHOM  Tpaekropuu. IlosHoe,
HOPMQJIBHOE W TAHTCHLHAIBHOE  YCKOPEHHMS.
JIBmxkeHue Tena, OpPOIIEHHOTO TOPU3OHTAIBHO H
moJg  yIJIOM K  TOpPHU3OHTY. [BrxxeHune
MaTepUaIbHOW TOYKH 110 OKPY)KHOCTH. YTJIOBas
CKOpOCTb. YTJIOBOE YCKOpeHHE. PaBHOIIEpeMEHHOE
IPSIMOJIMHENHOE M BpallaTeJIbHOE IBUKEHMUSI.
[Tonsatue abcomoTHO TBepaoro Tena. | OIIK-2
Crenenu cBoOOAbI TBEpAOTO Tesa. YTibl Diliepa.
Kuemarnka [locTynarenpHO€, IUIOCKOE M BpPALIATEIbHOE
TBEPJOTO ’ . P3, 113
Tena JIBWXKEHUs. BekTop  yrioBoll  CKOpOCTH U
3JIEMEHTApHOI0 YIVIOBOIO nepemMenieHus. Teopema
Ditnepa.
I'eomeTpuueckue u ¢busnueckue | OIIK-2
npeoOpazoBaHus  KoopAauHar.  WHepuuanbHbIe
[IpeoOpa3zoB | cucTeMbl OTYETa M MPHUHIMI OTHOCHUTEIBbHOCTH.
aHUs [IpeoOpazoBanus lanunes. WNuBapuaHThl
lManunes. npeoOpa3oBaHUIA. NHBapuaHTHOCT  JUIMHBL P3, 13,
[ToctosiHCTB | AOCOJIIOTHBII XapakTep ITOHATHSA CP
0 CKOPOCTH | OTHOBPEMEHHOCTH. HBapmaHTHOCTh HMHTEpBaIA
CBETA. BpemeHu. CiioxxeHue ckopocteil. IHBapraHTHOCTD
YCKOPEHHS. [TocTynaruBHbIi XapaxkTep
YTBEPKACHUSI O IOCTOSIHCTBE CKOPOCTH CBETA.
[Ipunuun otHocurenbHocTH M mnocrtynar | OIIK-2
MIOCTOSTHCTBA CKOpocTH cBeTa. IIpeoOpas3oBanus
Jlopenua. CoBpeMeHHbIE B3IJIS1bI Ha
IIPOCTPAHCTBO U BPEMSI.
CrnenctBust  mpeobOpasoBanuii  JlopeHua.
[Tpeobpazos
AHILS OTHOCUTENHHOCTD OJHOBPEMEHHOCTH u P3, ]13,
Jopenma. IPUYMHHOCTb.  VIHBapMaHTHOCTb  MHTEpBAJIA. P, CP
CokpamieHue  JUIMHBI  JBIDKYIIETOCS — Teja.
3amensieHue xo/a JBHKYIIUXCSA 4acoB.
Cob6cTBeHHOE  BpeMmsl. ®opmysbl  CIOKEHUs
ckopocrei. MHrepmperanus — omeiTa ®duso.
ITpeobpa3zoBanne yCKOpEHUsI.
Tunavika IlonsTus Maccel, ummyinbca U cuibl B | OIIK-2
Mmexaauke Heiotoma. LILIII 3akomsr HproToHa. P3, 113,
MarepuaibH
O TOUKIL Macca kak wMepa HHEPTHOCTH. YpaBHEHUE T
nBMKeHus. PenstuBucrckas Mmacca. CHITIBI TPEHUS.
Cucrema marepuanbHbix TO4YeK. Moment | OIIK-2
MMITYJIbCA MaTe€pUaibHOM TOYKH. MOMEHT CHIIBIL.
Junanmuka VYpaBHEHHE MOMEHTOB Il MaTepUAIbHON TOYKHU.
NmMmynsc  cucTeMbl  MaTepUAbHBIX  TOYEK.
CHUCTEMBI P3, 13,
MoOMEHT uMMyJabCa CHCTEMBbl MaTEpPHAIbHBIX
MaTepUalibH PK, T, K
TOYEK. YpaBHeHUe JIBIDKCHHUS CHUCTEMBI
bIX TOHCK. MarepualbHBIX TOYeK. LleHTp Macc. YpaBHeHue
MOMEHTOB JJII CHUCTEMBbl MaTe€pUaIbHBIX TOYEK.
Teopema 0 JBMKEHUU LIEHTpa Macc.
MaremMaTudeckoe coaepxkanue | OIIK-2 P3, 113,
3aKOHBI
MEXaHUUYECKUX 3aKOHOB COXpAaHEHUS. T, K, KP
COXpaHEHHS.
W3onmupoBanHast (3aMKHyTas)) CHCTEMa. 3aKOH —1




COXpAaHEHHsI M U3MEHEHUS HUMIIyjlbca I
M30JIUPOBAHHOM CHUCTEMBI U €ro MpUMEHEHUE.
3aKOH COXpaHEHUsI M HW3MEHEHUs MOMEHTa
UMIyNbca. 3aKOH coxXpaHeHus sHepruu. Padora B
noTeHuManbHOM mosie. Kunetnueckass sHeprus.
[loTrenuumanpupie  cuapl W UX  padora.
[ToTeHumanbHas YHEPTUS U €€ HOPMHUPOBKA.
Coynapenne  Ten.  OmnpeneneHue  MOHSITHUS
CTOJIKHOBEHUS. 3aKOHBl COXPAHEHUS! UMITYJIbCA U
MOMEHTa  HMMIyJbCa  MNPU  CTOJIKHOBEHHUSX.
AOCONIOTHO yOpYruii W HEYNPYTHud  yJapsl.
OHeprusi  B3aUMOJCHUCTBUS.  PelsTUBHUCTCKUI
uMmiynbe. llomHas sHepruss W SHEprus MOKOS.
CoOTHOIIIEHHE MEXJIYy Maccoll | DJHEpruci.
Kunernueckass »Heprus B  pEIATUBUCTCKOM
ciaydae. COOTHOUIICHUSI MEXIY PEIATHBUCTCKUM
HMMITYJIbCOM u MIOJIHOMN JHEprueu u
PEISITUBUCTCKUM HUMITYJIbCOM W KHHETHYECKOUN
SHEPIrUeH.

Hewuneprman
bHBIC
CHCTEMBI
OoTCYeTa.

OnpeneneHre HEUHEPLUUATIbHBIX CHCTEM
oTcyera. Bpewms u IIPOCTPAHCTBO B
HEUHEpLUAIbHBIX cUcTeMax oTcuera. Cuisl
uHepuuy. HeuHepruanpHble CHUCTEMBI OTCUeTa,
JBIKYLIUECS NPSIMOJIMHEHHO M IOCTYNATENbHO.
HeBecomocth. I'paBUTaniMoHHass W HMHEpTHas
Mmacca. [IpuHIUN 3KBUBaIEHTHOCTH.

HeunepunanpHele Bpalarommecs CUCTEMBI
orcueta. KopuomucoBo  yckopenue.  Cuisl
WHEPLMH BO BPAILAIOLIECHCS CHCTEME KOOpJAUHAT.
HeunepuuanbHas cuctemMa KOOpJMHAT, CBA3aHHAS
C MOBEPXHOCTBIO 3eMiH. MasTHuK Pyko. 3aKOHBI
COXpaHEHMs] B  HEMHEPLHUAIbHBIX  CHCTEMax
OTCYETA.

OIIK-2

P3, 13,
CP,K

10

JluHamMuka
TBEPAOTO
Tena.

Cucrema ypaBHEHUW ABUKEHHUS TBEPJIOTO
TeJa W €€ 3aMKHYTOCTb. TE€H30p WHEpIuH,
IJaBHBIE OCHM TEH30pa WHEpUHMH. [ JaBHbIE
MOMEHTBl HMHEPIMH U HUX (U3HUECKUNH CMBICIH.
Teopema ['toiirenca. BeruucieHue MoMeHTa
WHEPUUU PA3IMYHBIX TEJI OTHOCHUTEIBbHO OCH
BpamieHus. KuHeTnueckas »dHEprus TBEPAOTO
tena.  KuHernueckas  dHeprusi  BpalleHUS.
OCHOBHOM 3aKOH JIMHAMUKH TBEpPJOro Tela.
Oco0OeHHOCTH JWHAMHKH TUIOCKOTO JBUKCHHSL.
Masatauk Makcsemna. 'mpockonsl. [Ipeneccust u
HyTalusi TUPOCKONa. [ MPOCKONMMYECKUE CHIIBI.
CpaBHUTENBbHAS XapaKTEePUCTHKA
MOCTYNATEeNbHOTO  JBWXKEHUS  MaTepuaIbHOMI
TOYKM W BpaIIaTeIIbHOTO JBIKCHHSI TBEPIOTO
Tena.

OIIK-2

P3, /13,
CP,K, T

11

JmHamuka
TEJ C
MIEPEMEHHOMN

PeaktuBHOE
ypaBHEHUE
Merepckoro.

JBUKECHHUE.
JBWKECHUS
dopmyna

Hepensarusucrckoe
paker. ®dopmyna
I{monkoBCKOrO.

OIIK-2

P3, 113,
CpP




Maccou

PenstuBrcTckue pakerbl. @OTOHHBIE PAKETHI.

12

JIBrxeHue B
noje
TATOTCHUS.

3akoH TAroreHus Herorona. HampspkeHHOCTH U
MOTEHIMAT IPABUTALMIOHHOIO TIOJISL.
['paBuTanInOHHAsT PHEPrUsl IIAPOOOPA3HOTO Teja.
I'paButanionneiii  paguyc. (OCHOBHBIE 3aKOHBI
JBIKEHUS IUIaHET W KoMmeT. 3akoHbl Kemuiepa.
[Tocrosinnas Kermiepa. [IBukeHrne MCKYCCTBEHHbBIX
cnyTHUKOB 3emiu. IlepBas, BTOpas M TpeTbs
KOCMHU4YecKHe ckopocTu. Biusnue dopmbl 3emin
U aTMOC(EpHOrO0 TOPMOXKEHHS Ha TPACKTOPHH
HCKYCCTBEHHBIX CITYTHHKOB.

OIIK-2

P3, 13,

13

OCHOBBI
MEXaHUKHU

nedhopmupye
MBIX TEJ.

[lonarue crmomHo# cpenabl. [edopmanus
CIUIOIIHBIX cpel. OnHOpoJHAs M HEOIHOPOJHAsS
nepopmanuu.  Ymopyras W IUTaCTHYecKas
nepopmanuu. OIHOOCHOE PACTSHKEHUE U CHKaTHeE.
[Mpocroit  cmur.  M3rub6 w  KpyueHwHe.
KonnyecTBeHHast xapakTepucTuka jaedopmanuii,
3akoH ['yka, wmomyns IOnra. Koaddunument
[Tyaccona.  3aBucumocth  aedopmanmuu  OT
HanpspKeHus, npenen ynpyroctd. IIpodHocTs.
XpyHKOCTb. TeH30psl  HampsDKEHUST U
negopmanuu. DHEprust ynpyrux aedopmariuii.
KpyTuiibHble KoJieOaHUsl, UX EPHOA.

OIIK-2

P3, /13,
PK, T,
KP-1I

14

Konebarens
HOE
JIIBUKEHUE

lapmonmueckue  konmebaHuss W X
OpeJCTaBIeHHe B KOMIUIEKCHOH  (opme.
VYpaBHEeHHME  TapMOHHUYECKOTO  OCHUJLIATOPA.
MaremaTnueckuii, NPYXUHHBIH | (U3HYECKUNA
MasiTHUKUA. DHEPrusi TapMOHUYECKUX KOJIeOaHMI.
OO0miee ycnoBHe TapMOHUYHOCTH KOJIEOaHUIA.
CrnoxxeHue rapMOHHUYECKUX KojeOaHui. durypsl
Jluccaxy. buenus. CoOcTBeHHbIE KoJeOaHUS.
3aryxaromue Kosie0aHusl. VYpaBHeHue
3aTyxamlomux Konebanuid. Yacrora 3aTyXaromux
Kosie0aHui.

BeiHyX1eHHbIE KOJIeOaHUS. AMIUIMTYIHO-
YacTOTHAs XapaKTepUCTHKA. Pe3onanc.
Jlo6poTtHOCTh. Da3oyacTOTHas XapaKTEPUCTHKA.
[lepuoanueckas, HO He TapMOHHMYECKas CHIIA.
Henepuoauueckas  cuima.  [lapamerpuueckoe
BO30yXKJeHHe  KojeOaHui.  ABTOKOJIEOaHMS.
[ToHsATHE O HEMMHEWHBIX KOJeOaHUIX.

Konebanue cucrem ¢ IByMs CTENEHSIMH
cBoboapl. HopmanbHble KoneOaHus (MOIBI) H
HOpPMaJIbHbIE YaCTOTHI.

OIIK-2

P3, JI3,
JIP, CP,
K, T
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Mexanuka
JKUAKOCTEN U
razoB.

CBolicTBa KMIKOCTEH M Ta30B. 3aKOHBI
ruapo- U ajpocraTuku. CTallMOHApHOE TEYeHUe
JKUJKOCTEH. TpyOxu TOKa, ypaBHEHHUE
Hepa3pbeIBHOCTH. [lonHas sHeprus Mmoroka. 3aKoH
bepnymmu. JluHamudeckoe nasiieHHe. TedeHue
KHUIKOCTH TIO TpyOaM. Bs3KOCTh ®KUIKOCTH. 3aKOH
Herorona gnsg  xuagkoctu.  JlamuHapHoe M
TypOyneHTHoe Tedenne. Yucino PeitHonbca.

OIIK-2

P3, 113,
JIP, CP,




3akoH [lyazeina. 3akon Crokca. [lagenue mapuka
B BSI3KOM Cpele.

OOtekaHue Ten JKHUIKOCTBIO U Ta3oM.
[Torpanuuneiii  cinoil.  OTpbIB  [OTOKAa U
oOpa3oBanue Buxpeil. JIoboBoe conmpoTUBICHHE U
nogbeMHass  cuia.  @opmyna  XKyKOBCKOro.

Hupkymsiusi. Dddekt Marnyca.
PacnpocTpaneHne wumiyibca cKaTuss B Tase.
CkopocTb  HUMIIYJIbCOB.  YJapHbIE  BOJIHBIL.
OOtekanue Ten, ABIKYIIUXCSA CO CBEPX3BYKOBOM
CKOPOCTBIO.

[IpononeHbie M momepeuHble  BoiHBL | OIIK-2
Jnuna, aMIUINTY 1A, ¢aza, CKOPOCTh
pacrpoCTpaHEeHHsI BOJHBI. YPAaBHEHUE IJIOCKOW U
chepuueckoii  BONH.  YpaBHEHHE  BOJIHBI,
pacrpoCTpaHIOIIEHCs B MIPOU3BOJIBHOM

HarpaBjeHUU. BonHbI Ha CTpyHEe, B CTEpXKHE,
razax u KuAkocTax. CBsi3b CKOPOCTH BOJHBI C
napameTrpamMu cpeisl. BonHoOBoe  ypaBHeHUe.
Pacnpenenenune cmemenuit u aepopmanuii B
Oerymeit BonHe. Teuenue »sHepruu. Bekrop

BoHrb! B
. | ITIOTHOCTM TOTOKAa »Heprur. BekTop VYmosa.
CIUIOITHOM . P3, 113,
16 cpesie 1 OTtpaxxenue 3BykoBOW BonHBI. MHTepdepeHms u T CP. K
b b 9
mudpakima BoiaH. Crosume BoHBL. JIOKaibHOE
SJIEMEHTEI bp KP - 1II
JIBIDKCHHE OHEPTMM B  CTOSYMX  BOJIHAX,
AKYCTHKH. .
B3aUMOTIPEBPAILLICHUS KUHETHYECKON u

MOTEHIMAIbHON SHEPIUi.

IIpupona 3Byka. Beicora 3Byka. 3BykoBOE
JlaBJIeHHE. DHEeprus 3BYKOBOUW BOJIHBI. CKOpPOCTbH
3BYKa U €€ U3MepeHHne. AKyCTUYECKOE U YIEeIbHOE
aKyCTHUYECKOE CONPOTUBIIECHU. MICTOUHMKY 3ByKa.
Bonubl 0onpmION aMIUIMTYABI W TMOHSTHE O
HEJIMHEWHON aKycTHUKe. YJbTpa3ByK. 3BYKOBBIE
Koje0aHusl B 3aMKHYThIX oObemax. Pe3oHaropsl.
S¢dexr Homnepa.

B rpade 4 npuBoasTcs miaHupyeMble GOpMBbI TEKYIIETO KOHTPOJIS: 3alUTa JJabopaToOpHOU
pabots! (JIP), Beimonnenne kypcosoro npoekra (KII), kypcosoii padots! (KP), nomaninero 3aganus
([13), nanucanue pedepara (P), komnoksuym (K), pyoexusiii koutpons (PK), rectuposanue (T),
camocrositenbHas pabora (CP), pemenue 3anau (P3), kontponbnas padora (KP-I; KP-1I; KP-III)
T.I.

Crpykrypa iucuMnjanHbl (Moays) «MexaHuka»
Tabauya 2.00mas TpyI0EMKOCTh TUCITUTUIMHEI COCTABIIAET 6 3a4eTHBIX eauHHII (216 yacoB)

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




Bua pabotsl TpynoeMKoCTh, 4aCOB
1-p1i1 cemecTp Bcero

CamocrosiTesibHas padoTa, B TOM YHCJIe KOHTAKTHASA
padora: (mpopaboTKa ¥ MOBTOPEHUE JIEKLIMOHHOTO
MaTepuaa U MaTepuaia ydeOHUKOB U y4eOHBIX MOCOOHIA, 27 27
MOJITOTOBKA K MPAKTUYCCKUM 3aHATHIM, KOJUIOKBHYMaM,
pyOeKHOMY KOHTPOJIIO U T.JI.)
Konrponsnas padora (KP)
CaMOCTOSITETIbHOE U3YYCHUE Pa3JICIIOB 27 27
Pedepar
IloaroToBKa U NPOXOXKACHUE IIPOMEKYTOYHOU 27 27
Buj uToroBoro KoHTposis 9K3aMeH JK3aMeH

Tabnuya 3. Jlekyuonnwle 3ausamusi

Ne
n/n

Tempbl JeKIU

Beenenue.

[Ipenmer u 3amauu (u3MKK, MecTo (PU3MKU B ecTecTBO3HaHUU. [Ipenmer u 3amaum
MexaHuku. KnHematuka um auHamuika. Marepuss u aBukeHue. [IpocTpaHCTBO U Bpewmsi.
Metoasl ¢puznyeckoro uccineaopanus. Ousnueckrue BenuduHbl. OCHOBHBIE U MTPOU3BOIHBIC
enuanIbl, Cuctema enuHun pusudeckux BenwunmH. Cucrembl orcuera. [IpeoOpasoBanme
koopauHat. Bektopel. Paguyc — BekTop. EnmuHuunblil BekTOop. CKalsipHOE M BEKTOPHOE
npou3BelcHne. BpIpa)keHHE  BEKTOPHBIX  ONEpalMii B KOOpAMHATHOW  Qopme.
IIpeobpa3oBaHue JeKapTOBBIX KOOPIMHAT.

Kunemaruka MaTepuaJbHON TOYKH.

Onucanue ABMKEHUS MaTepHAbHON TOYKM B BEKTOPHON M KOOpJAUHATHON (hopmax.
[Tepemenienue, CKOpOCTb, YyCKOpeHHE. J[IBH)KEHHME 110 KpPUBOJMHEHMHOW TpPAeKTOPHUU.
[TonHOe, HOpManbHOE W TAaHTEHIMAIBHOE YCKOpeHus. JIBM)KeHHe Tena, OpOIeHHOTO
FOPU30HTAILHO M MOJ YIVIOM K TOpPHU30HTY. JIBH)KEHME MaTepuaibHOM TOYKH [0
OKPY>KHOCTH. YTJIOBasi CKOPOCTb. YTIIOBOE yCKOpEeHUE. PaBHONIEpEMEHHOE NPSIMOIIMHENHOE
Y BPAILIATEIIbHOE JIBUKCHHSI.

KunemaTnka TBepaoro reJja.

[Tonsitue abcomtoTHO TBepaoro Ttena. CrenmeHW CBOOOABI TBEPAOTO Tea. YTIIbI
Oiinepa. IloctymarensHoe, MJIOCKOE W BpallaTeIbHOE JBIKEHUS. BekTop yrimoBoi
CKOPOCTH | DJIEMEHTApPHOT'0 YIII0BOTO NiepeMenieHus. Teopema Diinepa.

IIpeoopazoBanus I'anniiesi. [I0CTOSAHCTBO CKOPOCTH CBETA.

['eomeTrpuueckue U ¢usznyeckue MpeoOdpa3oBaHus KOOpAMHAT. VHepluaibHbIe
CHCTEMBl OTYETa W NMPHUHIMII OTHOCUTENbHOCTH. IIpeobpazoBanus ["amunes. HBapuaHThI
npeoOpazoBanuii.  MHBapwaHTHOCTH  JIWHBI.  AOCOJIOTHBIH  XapakTep  MOHATHUS
OJTHOBPEMEHHOCTH. VHBapHMaHTHOCTb UHTepBaja BpeMeHU. CIOKEHHE CKOPOCTEM.
WNuBapuanTHOCTh ycKOpeHMs. [locTymaTwBHBIN XapakTep YTBEPKICHHS O IOCTOSHCTBE
CKOPOCTH CBETA.

IIpeodpa3oBanus Jlopenna.

[IpyHIMIT ~ OTHOCUTENBHOCTH M  TOCTYyJaT IOCTOSHCTBA CKOPOCTU  CBeETa.
ITpeoOpaszoBanus Jlopenma. CoBpeMeHHbIE B3TJIs/1bI HA IPOCTPAHCTBO U BPEMSI.

CnenctBust mipeoOpaszoBanuii Jlopenma. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH |
IIPUYMHHOCTh. VHBapuaHTHOCTh HMHTepBana. CoOKpalleHHe JUIMHBI ABMXKYIIErocs Tena.
3ameyieHre xoja JBIXKymuxcs yacoB. CoOctBeHHoe Bpems. Dopmynbl clioKeHUs
ckopocteil. Uutepnperanus onbita ®uzo. [Ipeobpa3zoBanue ycKopeHus.

JAnHamMuka MaTepUAIbHON TOYKH .
ITonstusa maccel, umnyinbca u cuibl B Mexanuke Herotona. LILII 3akonsl HeroToHA.
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Macca kak Mepa WHEpPTHOCTH. YpaBHEHHE IBMKEHUA. PensruBucrckas macca. Cuisl
TpEHUA.

JIMHAMHKA CHCTEMbI MATEPHAIBHBIX TOYCK.

Cucrema MarepHanbHbIX TOYEK. MOMEHT UMITyJIbCA MaT€pUAIbHON TOUKH. MOMEHT
CWIBL. YpaBHEHUE MOMEHTOB JJI1 MaTEPUAIILHOU TOUKHU. MIMITynbC cUCTEMBI MaT€pHAIIbHBIX
TO4YEeK. MOMEHT UMITyJIbCA CUCTEMBI MATEPUAIbHBIX TOYEK. Y PABHEHUE JBUKEHUS CUCTEMBbI
MaTepHaabHbIX TOYeK. LleHTp macc. YpaBHEHHE MOMEHTOB AJII CUCTEMBI MaTEpUATIbHBIX
Touek. Teopema 0 IBHIKEHUHU LIEHTPa Macc.

3aKOHbI COXPAHEHMS.

Maremarnueckoe coziepKaHue MEXaHUYECKUX 3aKOHOB COXPAHEHHS.
W3onupoBaHHas (3aMKHyTas) cUCTeMa. 3aKOH COXpPAaHEHUs U M3MEHEHHs UMILyJbca IJis
M30JIMPOBAaHHOW CHCTEMBI U €r0 NPUMEHEHHUE. 3aKOH COXPAaHEHUS U MU3MEHEHMsS MOMEHTa
uMIynbca. 3aKOH coXpaHeHus sHepruu. Pabora B moreHuumansHoM mnosie. Kunernueckas
sHeprus. [loTeHnanbHble cuibl U UX padota. [loTeHnnanbHast SHEpPIUs U €€ HOPMHUPOBKA.
CoynapeHue Tell. OnpeneneHuss IOHATHS — CTOJKHOBEHHUSA. 3aKOHBI  COXPAaHEHUs
MMITYJIbCa 1 MOMEHTA MMITYJIbCA MPH CTOJKHOBEHUAX. AOCONIOTHO YIIPYTHil U HEYIPYTrui
ylIapsl. DHeprus B3aumonencTeus. Penstusucrckuii umiyisc. [lonHas sHeprus u 3Heprus
nokosi. CooTHolleHHEe MeXAy Maccod M 3Heprueil. Kunermueckass »sHeprusi B
peATUBUCTCKOM ciiydae. COOTHOLIEHUS MEXIY PEISTUBUCTCKUM HMITYJIbCOM U IIOJIHON
SHEPIHeN U PENSITUBUCTCKUM UMITYJIBCOM U KWHETHYECKOM YHEPrUeH.

HennepuuajbHbie CHCTEMbI 0TCYETA.

OnpeneneHne HEMHEPLUUANbHBIX CUCTEM OTcueTa. Bpems M mIpoCTpaHCTBO B
HEMHEPLHAIbHBIX cucTeMax orcyera. Cuisl nHepiuu. HenHepuuanbHble CUCTEMBI OTCUETA,
JBIKYIIMECS MPSMOJIMHENHO M ImocTynarenpHo. HeecomocTs. I'paBuUTaniMoHHas w
MHEepTHas Macca. [IpuHIun 3KBUBaJICHTHOCTH.

HewnnepumaneHbeie Bpamaronimecs CUCTEMbl OTcueTa. KopHOIMCOBO YCKOpEHHE.
Cunel uwHEpUMH BO BpallAOLICIiCs cucTteMe KoopauHar. HewHepnuanbHas cucreMa
KOOpJMHAT, CBA3aHHAsl ¢ MOBEPXHOCThIO 3emid. MasTHuk Dyko. 3aKOHBI COXpaHEHHs B
HEHMHEPLUAIbHBIX CUCTEMAX OTCUETA.

10.

JAuHamuka TBepaoro reja.

CucremMa ypaBHEHUI ABMKEHUS TBEPOTO TEJIa U €€ 3aMKHYTOCTb. TeH30p nHepuuu,
IJIaBHbIE OCH TEH30pa MHEpUMH. ['JTaBHbIE MOMEHTHI MHEPLUHN U UX (U3NYECKUN CMBICIH.
Teopema I'roiireHca. Belyncinenrne MOMEHTAa MHEPLUU PA3JIMYHBIX TEJI OTHOCUTEIBHO OCH
BpauieHus. Kunerndeckass sHeprus TBepAoro tena. KuHernueckas >HeEprus BpaILLCHUS.
OCHOBHOM 3aKOH JAMHAMHKH TBEpAOTo Tenaa. OCOOEHHOCTH TUHAMUKHU [IOCKOTO JIBH)KEHUSI.
Masarauk Makcsemna. I'mpockonsl. [Ipeneccuss u Hyranus rupockona. I'mpockonuyeckue
cwiibl. CpaBHUTENbHAS XapaKTEPUCTHKA TOCTYATEIbHOTO ABM)KEHNS MAaTEPUAIIBHON TOUKU
Y BpalaTeJIbHOTO JIBMKEHHSI TBEPJIOTO Tea.

11.

JAMHaMHKa Tel ¢ IepeMEeHHOH MacCCoil.
PeakTuBHOE nBmxeHHe. HepensTuBucTCKOE ypaBHEHUE IBUKEHUS pakeT. Popmyna
Memepckoro. @opmyia [lnonkosckoro. PenstuBucrckue paketsl. DOTOHHBIE PAKETHI.

12.

J{BHKeHME B 110JI€ TATOTCHUS.

3akoH TaroreHuss Hprorona. HanpsbkeHHOCTh M NOTEHLMAN I'PAaBUTALMOHHOTO
nosig. ['paBuTanimoHHass »SHeprus MIapooOpa3sHOro Tena. ['paBUTALMOHHBIA paauyc.
OcHOBHBIE 3aKOHBI JBMKEHMS IUIaHET U KomeT. 3akoHbl Kemnepa. Ilocrosnnas Kemepa.
JIBU>KeHHe MCKYCCTBEHHBIX CIyTHUKOB 3emiu. [lepBas, BTOpas W TpeTbsd KOCMUYECKHE
ckopoctd. BnmsuHue ¢dopmbel 3emium W aTMOC(hEpPHOTO TOPMOXKEHHST HA TPAEKTOPUHU
VCKYCCTBEHHBIX CITYTHUKOB.

13.

OcHOBBI MeXaHMKH 1e()OPMHPYEMBIX TeJl.

[Tonsitne cromHo cpenbl. Jlepopmarnusa crmomnbix  cpen. OmaHOpomHas
HEOJHOpOAHAs Jedopmanuu. Ymopyras U Iuactuyeckas nedopmaruu. OmHOOCHOE
pacTsbkeHue W cokatue. Ilpocrort casur. UM3rub6 wu  kpydenume. KommuecTBeHHas
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xapaktepuctuka aedopmaruii, 3akoH ['yka, momynp lOura. Kosddunuent Ilyaccona.
3aBUCUMOCTh JeOpMALUU OT HAIPSDKEHHs, mpenen ynpyroct. [IpodHocTs. XpymKoCTb.
Tenszopbl HampspkeHUss W aedopmanuu. DHeprus ynpyrux aedopmarnmii. KpyruinbHbie
KoJieOaHusl, UX MepUuo.

14.

KoaedaTeanHoe nBUKeHMe.

['apmonnueckue KkojeOaHHE W HX TMPEICTaBICHHE B KOMIUIEKCHON Qopme.
YpaBHEHHE TAPMOHUYECKOTO OCHIILIATOpa. MaTeMaTH4eCKui, MPYy>KUHHBIA U (PU3NIECKUA
MasTHUKH. OHEPrus TapMOHUYECKHX Kosiebanuid. OOmiee yCIOBHE TapMOHHUYHOCTH
kojeOanuii. ClioKeHHe TapMOHWYECKMX KoyieOaHuid. Puryper Jluccaxy. buenus.
CoOcTBeHHbIe KoneOaHus. 3aTyxamouue KojaeOaHus. Y paBHEHHE 3aTyXaloIuX KoJeOaHui.
YacTora 3aTyxaromux KoJxeOaHui.

Brinyxnennsie KonebaHusi. AMIUIUTYIHO-4acTOTHAs XapakTepucThka. Pe3oHaHc.
Jo6potHocTh. PDazouacToTHasi XapakrepucTtuka. llepuonnyeckas, HO HE TapMOHHYECKAs
cuna. Henepumoamueckass cwma. [lapamerpudeckoe — BO30OyXIeHUE — KOJICOaHMIA.
ABtokonebanus. [TonsTue o HeMHEHHBIX KOJIEOaHUSX.

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

15.

MexaHuKa KMIKOCTEH U ra3os.

CpolicTBa XMIKOCTEH M Tra3oB. 3aKOHBI TMApPO- U adpoctaTuku. CranuoHapHOE
TeyeHue xuakocred. TpyOku Toka, ypaBHeHUE Hepa3pbIiBHOCTU. [lonHas 3Heprust moroka.
3akoH bepnymmu. J[uHamuueckoe pasieHue. TedeHue XUAKOCTH Ho Tpybam. BszkocTh
xuakoctu. 3akoH HeroToHa uist skukoctu. JlamuHapHoe U TypOyneHTHoe TeueHue. Yucio
Peitnonpaca. 3akon [lyazeitna. 3akon Crokca. [lanenue mapuka B BSI3KOi cpene.

OOtexkaHnue Ten XUAKOCTbIO M razoM. Ilorpanuunsiii cioif. OTpbIB MOTOKA M
obpazoBanue Buxpeil. JloboBoe compoTuBieHue u noabeMHas cuia.  Popmyna
XKyxosckoro. Hupkynsauus. Opdext Marnyca. PactipocTpaneHrne umnyibca ckaTus B rase.
CKopocTbh UMMYNBCOB. Y AapHble BOJIHBL. OOTEKaHUe Tell, IBUKYIIUXCS CO CBEPX3BYKOBOI
CKOPOCTBIO.

16.

BoJiHBbI B CIVIOIIHOM Cpejie M 3J1eMEeHThI AKYCTHKH.

[IpononpHble ¥ momepeyHble BOJHBL. [lnuHa, amniauTyna, ¢asza, CKOpOCTh
pacrpoCcTpaHeHHsI BOJIHBL. YpaBHEHHE IJIOCKOM M cdeprudeckoil BOJH. Y paBHEHUE BOJIHBI,
pacnpoCTpaHsIOLIECcs B MPOU3BOJILHOM HampaBieHUH. BogHBI Ha cTpyHEe, B CTEp)KHE,
rasax M >kMIKoOCTsAX. CBsI3b CKOPOCTH BOJIHBI € ITapamMeTpaMu cpelibl. BomHoBoe ypaBHEHME.
Pacnipenenenne cmemenuit u nedpopmanuii B 6erymeit BoiaHe. Teuenue sHepruu. Bekrop
IUDIOTHOCTH TOTOKa JHepruu. Bekrop VYmosa. OrtpaxkeHne 3BYKOBOM  BOJIHBI.
WNurtepdepentius u audpaxius BoiaH. Ctosiune BONHBL JIOKallbHOE ABUKEHUE DHEPTHUU B
CTOSYMX BOJHAX, B3aMOIPEBPAILEHNsI KHHETUYECKOM U MOTEHIIMAJIbHON YHEPTUI.

IIpupona 3Byka. BeicoTa 3Byka. 3BYKOBOE JABJICHHE. DHEPIHs 3BYKOBOUM BOJIHBI.
CkopocTh 3Byka U €€ H3MepeHHe. AKYCTHMUECKOE M YAEIbHOE aKyCTHYECKOe
COITPOTUBJICHHA. Uctounmkn 3BYyKa. Bomnael  0onbioi AMIUIMTYABl W TIIOHATHE O
HEJIMHEHHON aKycTuke. YIbTpa3ByK. 3BYKOBBIE Kole0aHMS B 3aMKHYTBIX OObeMmax.
Pezonatopsl. Dddext Jlomnepa.

Tabnuya 4. Ilpakmuueckue sauamus (ceMuHapcKue 3aHamusi)

No

3aHATHS | pasjena

Ne Tema

1

2 3

1,2,3 KunemaTtuka nocTynarenbHOTO JIBHKEHUS

2,3 KunemaTtnka KpUBOJIMHEMHOTO IBHXKCHHS
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Ne Ne
Tema
3aHATHS | paszaena
3 3,6,9 JlnHamuKa npsSIMOJIMHEMHOTO U KPUBOJIMHEHHOTO IBUYKEHUM
4 g PaGora, MoltHOCTE, YHEPrHsl. 3aKOHBI COXPAHECHHUS KOJIMYECTBA IBHKECHUS
Y DHEPruu
KonTponbnas padora — [
5 4,58 OCHOBBI CIENMATILHOM TEOPUU OTHOCUTEIIBHOCTH
6 12 JIBMyKeHHUE B I0JI€ TATOTCHUS
7 10,11 Junamuka abCONIOTHO TBEPJIOTO Tela
8 13 Mexanuka n1eopMupyeMbIX Tell
Konrponsnas padora — I1
9 14 KonebarensHoe nBuxenne
10 15 MexaHuKa )KUIKOCTEN U Ta30B
11 16 BouHbl B crutomHou cpefe
12 16 OnemeHTsl akycTuku. Dddekt Homnepa
KonTponbnas padora — II1
Tabauya 6. CamocmosmenvHoe usyienue pazoenos OUCYUnIUHbL (Mooys)
Ne .
Tembl 17151 caMoCTOsITeIbHON PaGoThI
pasjaena
45 Pa3ButHe B3risamoB Ha ckopocTh cBera. OmpeneneHne cKopocTu csera Pemepom.
’ Abepparus cBera.
5 OnbiTel Maiikenscona-Mopnu u ®@uso. bammctuueckas runore3a. OO0bscHEHUE
abepparuu cBeta u onbiTa Or30 HA OCHOBE NpeoOpa3zoBanuii JlopeHna.
10 Mastauk Makcsesna.
6,8 Cusiel TpeHus.
10 JIBukeHHMEe TBEpPAOrO TeJa, 3aKpeIUICHHOIO B TOYKE. YpaBHEHHE Oiliepa.
CBob6onnble ocu. Hyranus.
10 I'mpockorsl. I'mpockonuueckuit MasITHHK. HecBo6oaHbIit TUPOCKOIL.
I'upockonnyeckue CUIIbL.
12 JIBrmxeHue nua”er u komeT. OTKIIOHEHHE J1ydel cBeTa B noJe TsroreHus ConHua.
MexIIaHeTHbIE TiepesieThl. PensTUBUCTCKHE U (POTOHHBIE pPaKeThl. JIBHIKEHHE
12 WC3: BnusHue BpamieHus 3eMiId BOKpYr cBoeil ocu u Bokpyr ConHua, (Gpopmbl
3emun 1 atMocdepHoro TopmokeHusi. [Ipobiema nByx Ten. [IpuauBsL
14 Boemyxnennsle koneOanus. Ilepuoguueckas, HO He TrapMOHHMYEcKas CHIIA.
Henepuoaunueckas cuna.
14 [Tapamerpuueckoe Bo30OyxkaeHue KoyieOaHuil. ABrokoneOanus. IloHsTe o
HEJIMHEHHBIX KOJICOAHUSX.
14 Konebanus cucrem ¢ aAByms creneHsiMu cBoOoibl. HopmanbHbie kKonebanus (MOIbI)
Y HOPMAJIbHBIE YACTOTHI.
15 PacnipocTpanenne kosnebaHuil qaBiaeHUs W IUIOTHOCTH B cpene. Pacmpocrpanenue
UMITYJICOB CKaTusl B Tasze. YaapHble BosHbL. OOTeKaHHe TeJ, ABIKYLIMXCS CO
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CBEPX3BYKOBOU CKOPOCTHIO.

HeunepumanpHbple cucTeMBbl OTCHETa, CBsi3aHHblE ¢ 3emieil. MasTtHuk @yko.
3aKOHBI COXPAaHEHUs] B HEMHEPLUAJIbHBIX CUCTEMAX OTCUETA.

Bonubl Gonbuiol aMIuIMTYIbl U TOHSATHE O HEJNIWHEHHOH aKkycTUKe. 3BYKOBBIC

16
KoJIeOaHUs B 3aMKHYTBIX 00beMax. Pe3oHaTopshl.

5. OueHo4yHbIe MaTepuabl 1JIs1 TEKYLIero U py0e:KHOr0 KOHTPOJIA
YCIIEBAEMOCTH M NPOMEKYTOYHOM aTTeCTALMH

OreHka ycreBaeMOCTH CTYACHTOB 10 JUCLHUIUIMHE OCYIIECTBISIETCS B Mpolecce 00ydeHus B
X0J1€ TEKYLIEro U MPOMEKYTOUHOI'O KOHTPOJISL.

Texymuil KOHTPOJIb — 3TO HENPEPBIBHO OCYILECTBIISIEMOE «OTCIEKUBAHUE» YPOBHS YCBOCHUS
3HaHUW ¥ (HOPMHUPOBAHMM yMEHUH UM HABBIKOB B TEYEHHE BCErO BPEMEHU IPOXOXKICHUS
JUCHUIIMHBL. TeKyIlnii KOHTPOJIb 3HAHHWM, YMEHUI U HABBIKOB CTYJICHTOB OCYILIECTBJISIETCS B X0O/I€
ayIUTOPHBIX 3AHATHI.

[lonHas omeHkKa IO AMCUMIUIMHE OIpPEACIsIeTCsl IO pe3yjpTaTaM OTBeTa CTyAEHTAa Ha
sk3aMeHe. KoHTpoub Tekylel ycneBaeMocTu npoBoautcs no aercreyromeid B KbI'Y pelTuHroBoit
CUCTEME B COOTBETCTBUU C YTBEP>KJICHHBIMHU MOJIOXKEHUSIMU U HOPMATUBHBIMU aKTaMHU.

[IpomMexyTouHbIe aTTECTAIlMK MPOBOASTCS TPH pa3a B CEMECTpe MO KaleHAapHbIM Tpadukam
MHCTUTYyTa. B 3aBUCHMOCTM OT ycCHEHIHOCTM OOyuY€HHUs CTYAEHTY KaKIbli pa3 Ha3HA4yaroTCs
KOJIMYECTBO OajyioB, MaKCUMAaJIbHbIE 3HAYCHHS KOTOPBIX cleayromue: 1 pedTunr—23; 2 pedTuHr—
23; 3 peiituHr—24.

[Ipu moacuere 6aMIOB YUUTHIBAIOTCS MOCEIIAEMOCTh 3aHITUN, pe3yabTaThl BoinonHeHus: KP u
CP. Dk3ameH nOpoBOAMTCS B COOTBETCTBUU C OaUIbHO-PEUTHHIOBOM CHUCTEMOW OLIEHKU
ycneBaemoctu ctyfeHToB KbI'Y.

Pacnipenenenne  KOHTPOJIBHBIX ~ MEPONPHUATHA 10  PEUTUHIOBOM  CHCTEME  OLICHKHU
yCIeBaeMOCTH O0yUYeHUS PUBEICHBI B TAOIUIIE.

JInst mpoBeeHUS TEKYLIEro KOHTPOJIA M MPOMEKYTOUYHOM aTTECTALMM 10 UTOraM OCBOCHUS
JUCHMIUIMHBL, a TakXke Ui KOHTPOJI CaMOCTOSITE€IbHON pabOThl CTyneHTa HpOBOAATCA 3
KOHTpOJIbHBIE PaOoThI (10 15 BapraHTOB B KaXA0M), 2 KOJJIOKBUYMa (COOTBETCTBEHHO 38 OMIIETOB
no 5 BompocoB M 35 OunetoB mo 3 Bompoca B Kaxaom). CocraBieHbl W ucnonb3ytorcs 300
TECTOBBIX 3aJaHUM ISl aBTOMaTH4eckoi cucrtembl TectupoBanus (ACT) mo BceM TemaMm Kypca
«MexaHukay.

[lepeueHp BapHaHTOB KOHTPOJIbHBIX pabOT M OWJIETOB MO KOJIJIOKBUYMaM IpHJIaraercs.
TecroBble 3ajaHUs B BUAY UX OOJIBIIOTO KOJMYECTBA HE MPHIIAraloTCs MONHOCTHIO. [IpuBoauTCcs
TaKKe TMepedyeHb JK3aMEHAIIMOHHBIX OumieToB mo muciuiuimHe (30 OurietoB mo 3 Bompoca B
KKJIOM).

5.1.1. Ouenounvie mamepuainsl 0715 6bINOTHEHUA pedhepamos
(konmpoaupyemasn komnemenyuaOIIK-2):

Tabauya 7. Temwvl pechepamos

No I. ITocTOAHCTBO CKOPOCTH CBETA

1. Pa3BuTHe B3r110B Ha cKOpOCTh cBeTa. OnpeneneHre ckopoctu ceeta Pemepom.
AGepparus cBeTa.

2. OneiT MalikenbcoHa-Mopii 1 MHTEpIIPETaLUs €r0 Pe3yJIbTaTOB.

3. bamnuctuyeckas runoresa.

4. OnbrT @30 ¥ MHTEpIIpETalUs €ro pe3ynbTaToB. [locTynaTuBHEIN XapakTep
YTBEPXKACHUSI O IOCTOSIHCTBE CKOPOCTH CBETA.

5. OO0nsicHenue abeppanuu cBeta u onbiTa Or30 Ha OCHOBE MpeoOpazoBanuit JlopeHta.

I1. /IBMkeHre TBEPAOIO Tea, 3aKPeIJICHHOr0 B TOYKe. I'MpocKonsl.
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1. VYpasuenune Ditnepa. CBOOOTHBIC OCH.
2. Hyrauus. ['upockonsl. [Ipeneccust rupockona. ' MpoCKONMYECKHIT MATHUK.
3 HecBoOoansblii rupockort. ['upockonuueckue Cuibl.
II1. IBuskeHue IUIAHET U KOMeET.
1. JIBrKeHHE KOMET.
2. OTkJI0HEHHUE J1ydel cBeTa B noJe Taroreus CosHia.
3. MexX11aHeTHbIE IEPEIIETHI.
4. Hemxenne MC3: Bnusinue BpailieHUs: 3eMJIU BOKPYT cBoei ocu v BOKpyr CoHIa,
¢dopmbl 3emiin 1 aTMOCHEPHOTO TOPMOKEHHSL.
[TpobGnema AByX Texn (MpUBEICHHAS Macca).
6. [TpunuBeI.

Memoouueckue pekomenoayuu no Hanucanuio pegepama

Pegpepam — 1poayKT CaMOCTOSATENIBHOM pabOThl CTyAEHTa, IPEJICTaBIIAIOLIMI co0oil
KpaTkoe M3JI0KEHHWE B MUCHbMEHHOM BHJIE TOJIYYEHHBIX PE3yJbTAaTOB TEOPETUYECKOTO aHaIn3a
OIpesielIeHHOW Hay4yHOM (y4eOHO-HMCCIe0BaTeNbCKOM) TEMBl, TIJleé aBTOP pacKpbIBAE€T CYTh
UCCIIEyeMOl MTPOOIEMBbl, IPUBOJUT PA3IUYHBIC TOUKH 3PEHHS, a TAK)Ke COOCTBEHHBIE B3IJISAbI HA
Hee.

WznoxenHoe MOHMMaHUe pedepara Kak IEIOCTHOTO AaBTOPCKOTO TEKCTa OMpeIeNnsieT
KPUTEPHH €ro OLEHKU: HOBH3HA TEKCTa; 0OOCHOBAaHHOCTh BbIOOpA MCTOYHMKA; CTENEHb PACKPBITUS
CYIITHOCTH BOTIPOCA; COOJTFOICHUS TPeOOBaHUI K 0(hOPMIICHUIO.

Tpebosanun k pegpepamy: Ob6muit 006éM pedepara 20 muctoB (mpudrt 14 Times New
Roman, 1,5 unrepsan). [lons: BepxHee, HUXHee, IpaBoe, JeBoe — 20MM. AG3auHbIil orcTyn — 1,25;
PucyHkn nOKHBI cO37aBaThCsl B LIMKIMYECKUX PEAAKTOpax MM Kak pucyHok Microsoft Word
(crpynnupoBaHHbIi). TaOnuubl  BBINONHATH  TAaOMMYHBIMU  siuelikamu  Microsoft  Word.
CkaHupoBaHME pPHCYHKOB M TaOJuI] He [JoIyckaercs. BblpaBHHMBaHME TekcTa (MO IIMPHUHE
CTpaHHULbI) HEOOXOJUMO BBIMOJHATH TOJIBKO CTaHJIAPTHBIMU CIOcOOaMu, a HE C IOMOUIbIO
npo6enoB. Pazmep TekcTa B pucyHkax U tabnunax — 12 kerib

OO0s13aTeNIbHO  HaJMuMe: cojepxkaHus (CTpykTypa paboThl C yKa3aHUEM pas3ZesioB U HX
HayalbHbIX HOMEPOB CTpPaHUI]), BBEJCHMSA (AKTyalbHOCTb TEMbI, L€Jlb, 3a/laud), OCHOBHBIX
pasnenoB pedepara, 3aKIOYEHHUS (B KpaTKOM, PE3IOMHUPOBAHHOM BHJI€ OCHOBHBIE IOJIOXKEHMUS
paboThl), CHHMCKa JUTEpaTypbl C yKa3aHMEM KOHKPETHBIX HCTOYHMKOB, BKJIOYas CCBUIKM Ha
NuTtepHeT-pecypcesl.

B Tekcre cchulka Ha MCTOYHMK JenaeTcsd MyTeM YKaszaHus (B KBaJpaTHBIX CKOOKax)
MIOPSITKOBOTO HOMEpA IUTHPYEMOH JINTEPaTyphl U Yepe3 3aMsiTyi0 — IUTHPYEMBIX CTPaHHUIl. YposeHb
opuzunanvuocmu mexcma — 60%

Kpumepuu oyenxu pegpepama:

«omauuno» (5 0ayIOB) CTaBUTCS, €CIHM BBIMOJHEHBI BCE TPeOOBaHMS K HAMHCAHUIO U
3amute pedepara: obo3HadeHa podIemMa 1 000CHOBaHA €€ aKTyalbHOCTb, C/ICJIaH KPAaTKUW aHAN3
Pa3IMYHBIX TOYEK 3PEHHUS Ha paccMaTpUBaeMylo MpoOJieMy M JIOTUYHO HM3JI0KEHAa COOCTBEHHas
NO3HIHS, CPOPMYITUPOBAHBI BBIBOJBI, TEMa PACKPBITA TIOJTHOCTHIO, BBIIEPKAH 00BEM, COOIOICHBI
TpeOOBaHUS K BHEUIHEMY O(OPMIICHUIO, JaHbI IPaBUJIbHBIE OTBETHI HA JIOMIOJHUTEIbHBIE BOTIPOCHI.
OOyuJatonuiicss TPOSBWJI WHUIMATHBY, TBOPYECKHH MOIXOJ, CIIOCOOHOCTh K BBITIOJHEHUIO
CJIOKHBIX 3aJlaHUM, OpraHu3allMOHHbIE CrIocoOHOCTH. OTMeyaercsi CIOCOOHOCTh K IMyOIMYHOU
KOMMYHHKaIHH. JJokymeHTanus npencrasieHa B cpok. [1oaHOCTRIO odopmileHa B COOTBETCTBHH C
TpeOOBaHUSIMU

«xopouto» (3 OanyioB) — BBINOJIHEHBI OCHOBHBIE TpeOOBaHUS K pedepaTy M €ro 3aiiure
BBINOJIHEHBI, HO TIPH 3TOM JONYIICHbI HEA0UYETHL. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B U3JIOKEHUN
MaTepHala; OTCYTCTBYET JIOTMYECKas IMOCIEA0BAaTEIbHOCTh B CYXICHHSX; HE BbLACPKAaH OOBEM
pedepara; umeroTcs ymymeHuss B oOpMICHNH; Ha JOMOJHUTEIbHBIE BOIPOCHI IPU 3aIIHUTE JaHBI
HEMoJHble 0TBeThl. OOyyaroLuiicsa JOCTATOUHO MOJHO, HO 0€3 MHUIMATUBBI U TBOPUECKUX HAXOA0K
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BBITIOJTHIJI BO3JIOKCHHBIE HA HETO 3ajadd. JIOKyMeHTalus Mpe[CcTaBlieHa TOCTATOYHO IOJIHO U B
CPOK, HO C HEKOTOPHIMH HEIOPAOOTKAMHU

«yoogremsopumenvroy (2 6amna) — UMEIOTCS CYIIECTBEHHBIE OTCTYIICHUS OT TpeOOBaHUN
K pedepupoBaHHio. B YacTHOCTH, TeMa OCBEIICHA JIMIIb YAaCTUYHO; JOMYIICHBI (haKTUYECKHE
OmMOKN B cojepxkaHuu pedepara WM MPH OTBETE HAa JOIMOJHUTEIBHBIE BOMPOCH; BO BpeMs
3alIMThl OTCYTCTBYET BHIBOA. OOydYaroNHMiiCs 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
HeMoOHUMaHue TpoOsaeMbl. OOyJarolUiicsi HE BBIMOJIHWI CBOW 3a/a4d WJIM BBITIOJHHI JIUIIIb
OTJIeIbHBIC HECYIIIECTBCHHBIE TOpY4YeHMs. [JoOKyMeHTalus He cllaHa.

5.1.2.  Ouenounvie mamepuansl 0141 CAaMOCHMOAMETbHOU padomosl (munogwvle 3a0ayu)
ooyuarowezoca (konmponupyemasn komnemenyusn OIIK-2):

Konmponvnvie pabomul 015 kasxcooeo smana peumunea

[IpuBonsATCS TEKCTHI 3-X KOHTPOJIBHBIX paboT Mo 15 BapuaHTOB B Kaxk/I0H, KOTOpHIE
MIPOBOJIATCS, COOTBETCTBEHHO, HAa 3-X 3Talax peUTHHTA.

KontpoJabsHnas padora Nel

Bapuant 1
1. HeBecowmpblii 6JIOK yKperJieH Ha BEpIIMHE ABYX HAKIOHHBIX IUIOCKOCTEH, COCTABISIONIUX C
ropuzoHToM yribl 30° u 45° Twpu A um B maccoit 1 kr kaxnmas COEIWHEHBI HHTHIO,
nepeKuHyTo yepe3 Onok. HailTu yckopeHue, ¢ KOTOpPBIM MABUXKYTCS THUPH, U CHIY
HaTsDKeHUS HUTH. CUUTATh HUTh HEBECOMOMW U HEPACTSHKUMOM, TPEHUEM MpeHeOpeyb.

Puc. 1

2. apux maccoit m=100 r ynan ¢ BeicoTbl h=2,5 M Ha TOPU30OHTAIBHYIO IJIUTY U OTCKOYMII OT
Hee BCIEICTBUE YIPYroro ynapa 6e3 morepu ckopoctu. Ompenenuts cpenHioro cuiy F,
JENCTBYIOIYIO Ha IIAPUK MPHU yJape, €CIIU NIPOAOLKUTENBHOCTD yaapa At=0,1 c.

3. Kamensb OpolIeH ¢ BBIIIKK B TOPU30HTAIBHOM HAIIPABICHUU C HAYAJIbHOW CKOPOCTHIO Lo=30
Mm/c. OnpenenuTs CKOPOCTh L, TAHI€HIUAIBHOE Or 1 HOPMAIbHOE YCKOPEHHE dn KaMHS B
KOHIIE 2- CEKyH/IbI IOCJIE Havyaya JIBH>KECHHUS.

4. I'py3, NOABEWIEHHBIM K MIHYpY JUIMHON 50 CM, ONUCBIBAET OKPYKHOCTh B TOPU30HTAIBHOMN
miockoctH. Kakoii yron o6pasyer miHyp ¢ BepTHKANbIO, €C/IM 4acToTa BpameHus 1 ¢'?

Bapmuanr 2
1. Tlo HaKJIOHHOM MIOCKOCTH ¢ yrioM HakiaoHa o=30° ckonmb3ut Teno. OnpeaenuTs CKOpOCTh
Tena B KOHIIE 3-eif CeKyH/IbI OT Hauana CKOJIkKeHUs, eciu kodddunmeHt tpenus =0,25.
2. Teno OpomeHo moj yrioM K ropu3oHTy. [lpomomkurenbHOCTh Tonera 2,2 cek. Haiitm
MaKCHMaJbHYIO BBICOTY MObeMa Tena. COmpoTUBICHHEM BO3lyXa MpeHeOpeyb.
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KonbkobOexen maccoit 70 kr, crosi Ha KOHbKAaxXx Ha IbAy, OpocaeT B TOPHU30HTAIBHOM
HaIpaBJeHUU KaMEHb Maccoil 3 Kr co CKOpocThio 7 m/c. Ha kakoe paccTosiHhe OTKATHTCS
P TOM KOHBKOOEKEII, €CIIM U3BECTHO, uTO Kod(ddunmeHT Tpenus pasex 0,027

Koneco Bpamraercsi BOKpyr HEMOJABM)KHOM OCH TaK, YTO YroJl €ro MOBOPOTa 3aBUCHUT OT
Bpemenn kak ¢=At’, rame A=0,20 pan/c’. Haiitu monHoe yckOpeHHe a TOYKM Ha 000e
KoJieca B MOMEHT t=2,5 ¢, €Clii JIMHEWHAasi CKOPOCTh TOUKH B 3TOT MOMEHT paBHa 0,65 m/c.

Bapuant Ne3
Kakoii nomkna ObITh cuna F, ynepxuBaromasi Opycok Macchl m Ha HAKJIOHHOW TIOCKOCTH,
€CJIM YroJl HakKJIOHA TUIOCKOCTU K TOPU3OHTY paBeH o, a cwia F mapamienbHa HaKIOHHON
wiockocTu? Koadduument tpenus 6pycka o mioCKOCTh PaBeH LL.
Teno maccoil 1 kr mnon [AeHCTBUEM IIOCTOSIHHOW CHJIBI JIBMDKETCS HPSIMOJIMHEWHO.
3aBHCHMOCTh MYyTH, TPOMIEHHOTO TENOM, OT BPEMEHH 3a/aHa ypaBHEHHEM s=2t>+4t+1.
Onpenenutb paboty cwibl 3a 10 ¢ OT Hayasia ee ACHCTBUS U 3aBHCUMOCTh KMHETHUECKOM
SHEPTUU OT BPEMEHH.
Koseco Bpaiaercss ¢ yactotoit v=5 ¢!, Tloa aeiicTBUEM CHJI TPEHHsS OHO OCTaHOBUIOCKH
yepe3 uHTepBai BpeMeHn At=1 muH. OnpeaenuTs yrioBoe yCKOpeHue 3 1 9nucio 000poToB
N, KOTOpoe€ c/ieNiaeT KOJIeco 3a 3TO BpeMsl.
CKoJIbKO BpEeMEHH MaJalio TEJIO, €CJIU 3a MOCIEAHUE ABE CEKYHAbI OHO Mporuio 60 m?

Bapuant Ne4
Kakoii nomkna O6bITh cuna F, ynepxuBaromast Opycok Macchl m Ha HAKJIOHHOW IJIOCKOCTH,
€CJIM Yrojl HakJIOHa IUIOCKOCTH K TOPM30HTY O, a cwia F HampaBiieHa TOpU30HTalIbHO?
KoaddurmenT Tperust 6pycka o miIocKocTh paBeH f.
ITo nyre okpyxHocTu paguycoM R=10 M nBukeTcs Touka. B HEKOTOPBIII MOMEHT BPEMEHH
HOPMaJbHOE YCKOPEHHE TOUKH an=4,9 M/c’. B 3TOT MOMEHT BpeMeHH BEKTOPhI MOIHOTO U
HOPMAJILHOTO ycKopeHHi o06pasyior yron 60°. HaiiTH CKOpPOCTH U M TaHTEHIMAIBHOE
YCKOpPEHUE ar TOUKH.
[Tyns, nerdmas TOpU3OHTAIBHO, IMOMAJaeT B IIAp, MOJBELIEHHBIH Ha JIETKOM IKECTKOM
CTEpXKHE, U 3acTpeBacT B HeM. Macca nynu B 1000 pa3 meHble maccsl mapa. Paccrosiaue
OT TOYKM IOJIBECA CTEP’KHA 10 LeHTpa mapa 1 M. HailTu ckopocTs Iyin, €ciim U3BECTHO,
YTO CTEPKEHb C MIAPOM OTKJIOHHUJICA OT yaapa myiiu Ha yroi 10°,
AkpoOaT Ha MOTOIMKJIE ONMHUCHIBAET «MEPTBYIO MeTiIio» pamuycom R=4 m. C xkakoii
HalMEHBIIEH CKOPOCTBIO L JOJKEH MPoe3kaTh akpoOaT BEPXHIOK TOUKY METIH, YTOOBI HE
copBathCsi?

Bapuant Ne5
Tpu rpy3a maccoii o 1 Kr cBs3aHbI HUTBIO U ABUXKYTCS 110 TOPU30HTAIBHOMN IJIOCKOCTHU MO
neiictBuem cunbl 10H, HanpasnenHoit mox yriaom 30° ropusonty. OnpeaenuTsh YCKOpeHHe
CHCTEMBI U CUJIbl HATSHKEHUS HUTH, eclii Kod(dduient Tpenus pasex 0,1.
Muck pagnycom R=40 cMm Bpamjaercss BOKpYr BEpTHKaIbHOM ocu. Ha kparo qucka jexuT
kyOuk. [Ipunumas ko3dduuument tpenus f=0,4, HaiiTu yacTOTy V BpallleHUs, IPU KOTOPO
KyOHK 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 yroi ee
OTKJIOHEHMS OT BEPTUKAIIN, €CIIU I'PYy3 HEMOIBH>)KEH OTHOCUTEIBHO BaroHa.
Monot Maccoit mi=5 Kr yzaapsier HeOOJbIIOW KyCOK jKeJe3a, JISKallMi Ha HaKOBAJIbHE.
Macca m; HakoBansHu paBHa 100 kr. Maccoit Kycka xene3a nmpeHeOpedb. Y aap Heynpyruil.
Omnpenenuts KIIJ[ ynapa MonoTa npu JaHHBIX YCIOBUSX.

Bapuant Ne6.
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K koHmam HeBecOMOW HEpacTsSHDKUMOM HUTH, NMEPEKUHYTOM Yepe3 HEBECOMBIH OJIOK,
MOJIBEILICHBI JIBa rpy3a Maccoil o 100 r kaxapiii. Ha ouH 13 rpy30B MOJIOKEH MEPErpy30K
maccoit 10 r. Haiitu cuity, ¢ KOTOpO# Meperpy3ok JIaBUT Ha IPY3, a TAKXKE CHITY JaBJICHUS Ha
ochb OJ10Ka.

Teno Maccoil 20 Kr cockajib3blBaeT 110 HAKJIOHHOW IUIOCKOCTH jainuHOM 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
TIJIOCKOCTH K TopH30HTY 0=30".

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

Ha BHyTpeHHell TOBEpXHOCTH KOHUYECKOH BOPOHKH C YIJIOM 20 IIPH BEpIIMHE Ha BhIcOTE h
OT BEpIIMHBI HaxoauTcs Manoe Teno. KoadduuneHnt tpenus Mexay TeioM U MOBEPXHOCTHIO
BOpoHKU paBeH f. HaliTu MHUHMManbHYIO YITIOBYIO CKOPOCTh BpallleHUSI KOHYCa BOKPYT
BEPTHUKAIBHON OCH, IPU KOTOPOIi TeI0 OyAEeT HEMOIBUKHO B BOPOHKE.

Bapuant N7
ABTOMOOMIIB Maccoil 1 T MOAHUMAETCS 10 IIOCCe C YKIOHOM 30° o meiicTBUEM CHITBI TSITH
7 kH. Koaddunuent tpenus 0,1. Haiitu yckopenune aBToMOOHUIIS.
Teno Bpamaercs BOKPYr HEMOABMKHOM ocH 1o 3akoHy @=10+20t+2t>. Haiitu Benuuuny u
HaIpaBJIEHUE IOJHOIO0 YCKOPEHMs TOYKHM, Haxojsueics Ha paccrosHuun 0,1 M or ocu
BpallleHus, 171 MOMEHTA BPEeMEHH #1=4 cexk.
CHapsin, neteBmmid co ckopoctbio 400 M/c, pasopBajics Ha JBa OCKOJIKA. MeEHBIIHiA
OCKOJIOK, Macca Kkotoporo coctaBiusier 40% oT Maccehl cHapsana, I[oJeTen B
MIPOTUBOIIOJIOKHOM HAIPABJICHUH CO CKOpocThio 80 m/c. OnpenenuTs CKOPOCTh OOJIBIIETO
OCKOJIKA.
[apuk mMacchl m MOJABEIIEH Ha MPYKUHE C JKECTKOCThIO K M HadanbHOW UIMHOM /o Hax
LEHTPOM I1I1aT(HOPMBI LIEHTPOOEKHOIN MalIMHBI. 3aTeM IIapUK HAYMHAET BPAIlaThCsl BMECTE
C MallMHOM ¢ yriaoBod ckopocThio ®. Kakoil yrom o oOpa3yer Hpu 3TOM MpYyKHUHA C
BEPTUKAJIBIO?

Bapuant Ne8
YenoBek wmaccoit 70 kr mnomHumaercs B JudTe, JIBIDKYIIEMCS pPaBHO3aMEJICHHO
BEPTHKAILHO BBEpX C yckopeHueM | m/c’. OmpejienuTh CHIy NaBleHHUs YeloBeka Ha Mol
KaOUHBI TUQTA.
Kamen» GOpomen nox yriaom ¢=60° kx ropusonty. Kunerwueckas sHeprus KamHs B
HavaJabHbIM MOMEHT paBHa 20 J[x. Onpenenurs KHHETUYECKYIO U TOTEHIMAIBHYIO SHEPTUU
KaMH$ B BbICIIEN TOUKe TpaeKTopuu. COMpOTUBICHUEM BO3lyXa IMpeHeOpeyb.
Benocunenuct npu noBopoTe 1o Kpyry paguycoM R HakiIOHSE€TCsl BHYTpb 3aKpYIJIEHHS TakK,
YTO yTroJd MEXIy IUIOCKOCTBIO BeJocHUNena W 3emiied paBeH o. Haltm ckopocTe v
BEJIOCHUIIEA.
SKopb IEKTPOMOTOpPA, BPALIAIOIIETOCs] C YacTOTOM Vv 00/C, IBUTAsICh MOCTE BBIKIIOUYEHHUS
TOKa paBHO3aMEIJICHHO, OCTAaHOBWJCSH, cnenaB N obOoporoB. HailiTu yrioBoe yckopeHHE
AKOpS TIOCJIE BBIKJIIOUEHUS TOKA.

Bapuant Ne9

Kamens, npuBsi3aHHbIN K BepeBKe JIMHON 80 CM, BpallatoT B BEPTUKAIBHOHN IUIOCKOCTH CO

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

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

KoadduimenT TpeHHs MEXIy TEIOM M IUIOCKOCTBIO, HAKIOHEHHOW moj yriaom 45° k

ropu3oHty, paBeH 0,2. Ha kakyio BBICOTY MOJAHUMETCS 3TO TEJIO, CKOJIb3S MO HAKJIOHHOMN

IUIOCKOCTH, €ClM eMy Oyner coobmieHa ckopocTb 10 M/c, HampaBiieHHas BBEpPX BJOJIb
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miockoctu? KakoBa GYIIGT CKOPOCTh TCJId, KOI'Ja OHO BCPHCTCA B HHIKHIOKO HCXOIAHYIO
TOYKY CBOCTO I[BI/I}KGHI/IH?
Touka ABUIKCTCA B INNIOCKOCTH, IPUYCM €€ IMPAMOYI'OJIbBHBIC KOOPAWHATBHI ONPCACIAIOTCA

ypaBHEHUsSIMH X = Acos wt, y= Bsin ot , tme AB, o - mocrosuasle. Haiitu

YPaBHEHHUE TpPAEKTOPHM, YCKOPEHHUE M pauyChl KpPHUBHU3HBI B TOUYKaX IE€pPECEUCHUs
TPACKTOPHH C OCSIMU KOOPJIMHAT.

Teno maccoii m=1 kr, OpOLIEHHOE C BBIIIKM B TOPU3OHTAJILHOM HAIPaBIEHUU CO
CKOpOCThIO LH=20 M/c, ymango Ha 3emiTro uepes t=3 ¢. OnpeneanuTh KHHETHISCKYIO SHEPTHIO
Ex, KoTOpyro nMeno Terao B MOMEHT ynapa. COnpoTUBICHHUEM BO3TyXa 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? OmnpeaenuTh BBICOTY CKara h, ecliu Teno OTphIBaeTCs OT METIH B
MOMEHT, KOTJ]a YrOJl 0L MEXy BEPTUKANBIO U paauyc-BekTopoM coctapiser 60°. Tpenuem
npeHeOpeub.
Teno maccoi 1 Kr MOJAHMMAIOT O HAKJIOHHOW IJIOCKOCTU ¢ yrioMm HakioHa 60° Ha 1 M ¢
NOCTOSIHHOW cKkopocTbto. Ilpu sTtom mnpunarator cuwiy 100 H, HampaBieHHyr BaOJb
HAKJIOHHON TuIOoCKOCTH. OmpenenuTh KOXPQOUIUMEHT TPEHUs W KOJHMYECTBO TEIUIOTHI,
BBIJICJIUBIIIEECS TIPU MTOHEME.
Teno OpolIeHO MO HEKOTOPHIM YIJIOM O K TOpU30HTY. HaliTh Benmu4uHy 3TOT0 yria, eciu
JATBHOCTh MOJIeTa Telia B 4 pa3a 00Jble MaKCUMAJIBHOW BBICOTHI MTOAbEMA TETIa.
Ha rmagkom crone nexut Opycok Maccoit m=4 kr. K Opycky mpuBsizaHbl 2 HIHYpa,
MEPEKUHYTHIC Yepe3 HEMOABUKHBIC OJIOKH, TPUKPETICHHBIE K MPOTHUBOMOIOKHBIM KOHIIAM
ctona. K xoHIIaM IIHYpOB MOJBEHICHBI THUPHU, MAacChl KOTOPBIX m=1 kr U mp=2 kr. Haiitn
YCKOPEHHE @, C KOTOPBIM JIBIKETCS OPYCOK M CHIIy HaTsDKeHUs T KakJIoro W3 IITHYPOB.
Maccoii 6;10K0B ¥ TpEHHEM NPEeHEOPEYb.

% \J

BapuanT Nell
B map maccoit M=1,5 Kr, oJgBENIEHHBIN HAa HEPACTSKUMOW HATH JUTMHOM 55 cM, momajier u
3acTpeBaeT B HeM Iyt Maccoit m=10 r. Ilyns J7eTuT HaKIOHHO CBEpXY BHU3 Mo yriioMm 30°
K ropu3oHTy. CkopocTs mynu V=400 m/c. Ha xakoii yroi ¢ OTKJIOHUTCS LIap C Iynen?
Teno, GpoleHHOE BEPTUKAIBHO BBEpX, JIBAXKJbl HAXOJMJIOCh HAa OJHOM M TOH ke BBICOTE
h=8,6 m c wunrepBamom Bpemenu At=3 c. IIpeneOperas CONMpOTHUBIECHHWEM BO3/yXa,
BBIUHCIIUTh HAYAJIbHYIO CKOPOCTh Tefa.
JIMCK Bpamaercsi ¢ yrioBbIM yckopeHueM B=-2 pan/c’. Ckonbko 060poToB N cienaer auck
TIpU U3MEHEHWH 4acTOThl BpalleHus oT vi=240 mun' 10 v>=90 mun'. Haiitu Bpems t, B
TE€4EHHE KOTOPOT0 3TO MPOU3OMUIET.
Konbpkobexer IBIKeTcs 1Mo OKpy>KHOCTH paanycoM 40 M co ckopocthio 10 m/c. Tlox kakum
YIJIOM K TOPU30HTY OH JTOJKEH HaKJIOHHUTHCS, YTOOBI COXpAaHUTh paBHOBecHE?

Bapuant Nel2
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[Hapuk maccoi 200 r, mpuBSi3aHHBIM K HUTH JUIMHOM | M, BpamiaroT B rOpU30HTAIbHOU
IUIOCKOCTH C IIOCTOSSHHOW CKOPOCTBIO TaK, YTO HUTh OIUCBIBAET KOHUYECKYIO TOBEPXHOCTD.
Onpenenutb CKOPOCTh LIApUKA U MIEPHOJ] €T0 BPALLEHUS 10 OKPYKHOCTU B TOPU30HTAIILHOM
IUIOCKOCTH, €CJIM YroJl OTKIOHEHUs HUTH OT BEPTUKAIU cocTaBisieT 60°.
Haxnonnast mockocts, o0pasyromias yroi o=30° ¢ MI0CKOCThI0O TOPU30HTA, UMEET JIIUHY
[=2 m. Teno, nBUrasch paBHOYCKOPEHHO, COCKOJIb3HYJIO C 3TOH IJIOCKOCTH 3a Bpems t=2 c.
Omnpenenuth ko3 dunreHT Tperus f Tena o mIoCKOCTh.
ITpu BeIcTpene u3 opyaust cHapsan Macco mi=10 Kr mosiyyaeT KMHETHYECKYIO SHEPIHUIO
E1=1,8 M/Ix. Onpenennuts KUHETUYECKYIO 3HEprHio Ez cTBoNa opyaus BiaeACTBHE OTAAUH,
€cliM Macca my cTBoJia opyaus paBHa 600 kr.
Touka JIBHXKETCS MO OKPYKHOCTH pamuycoM R=2 M cormacHo ypasHenmio E=At’ (¢ -
KpUBOJIMHEHHAsd KOOpAMHATa, OTCUYMTAHHAsE OT HEKOTOPOM HA4dalbHOM TOYKU IIO
OKpYKHOCTH), Tie A=2 M/c’. B kakoif MOMEHT BpeMeHH t| HOpMaJIbHOE YCKOPEHHE dn Oy/eT
PaBHO TaHTEHIUATBHOMY @:? ONpeAeuTh MOJIHOE YCKOPEHHUE @ B 3TOT MOMEHT.

Bapuant Nel3
Temo OpomeHo mox yriaom o=30° K TOPU30HTY CO CKOPOCTBIO L=15 wm/c. Haiitn
HauOOJBIIYI0 BBICOTY HOabeMa Tena. HaliTh BeNMYMHY W HANpaBlIEHUE CKOPOCTH
OpomeHHoro tena Ha BeicoTe h=1,2 M. ConpoTuBieHneM BO3lyxa IpeHeOpedb.
Onpenenutb 3HEPrHI0, 3aTPAuMBAEMyI0 YEJIOBEKOM IpU NMPBIKKE C TEJIEKKU, CTOALIEH Ha
penbcax, eclid MPH 3TOM BJOJb PEIbCOB TEJIEKKAa OTKAThIBaeTCs Ha pacctosHue 1,5 M.
Maccel yenmoBeka W Tenexxku cooTBeTcTBeHHO paBHBI 100 xr m 500 xr. Kosdduuuent
TPEHUs TEJIESKKU O peibehl paBeH 0,1.
Ha HuTH, nepekrHyTON uepe3 HEeNMOoABUKHBIN OJIOK, MOBEIIECHbI IBE HEPABHbIE MacChl M1 U
mo. Haiftu yckopenue macc, HaTspkenue HUTH T u cuny Fj, nelictByromyto Ha och Gioka.
TpeHnueM npeHeOpeyb.
JIBUrKeHHE TOUYKH 10 KPUBOH 3a1aH0 ypaBHeHHAMH X=At’ u y=Aot, rae Ai=1 m/c?, A,=2
M/c. HailTu ypaBHEHHE TPa€KTOPUU TOUKH, €€ CKOPOCTh L U MOJIHOE YCKOPEHHE d B MOMEHT
Bpemenu 11=0,8 c.

Bapuant Nel4
I'py3 Maccoit m=3 T nogHUMAarOT NebeKkoii ¢ yckopenueM a=2 M/c’. Onpeenurts padoTy,
MIPOU3BECHHYIO B IEpBbIE 1,5 cek OT Havasa noabema.
M4, OpolIeHHBIN TOPU30HTAIBHO, YAAPSIETCS O CTEHKY, HAXOASIIYIOCS Ha PacCTOSTHUU 8 M
oT Mecta OpocaHus. BeicoTa mecta ynapa mMsda O CTEHKY Ha 3,2 M MEHbIIE BBICOTHI, C
KoTopoii OpotieH Msu. C Kakoi CKOpOCTbIO ObUT OpoIlIeH MsY?
[lap maccoif 2 Kr CTaJKUBAeTCs C MOKOAIMIMMCS IIapoM OoJblIed Macchl M MpPU 3TOM
tepsier 36% kuHeTmdyeckod sHepruu. OmnpenenuTs Maccy OoJbliero Imapa. Ymap —
a0COJIOTHO YIIPYTUid, IPSAMOM, IIEHTPAIbHBIH.
ITo nyre okpyxHoctu paguycom R=10 m nBuxkercs Touka. B HEKTOpbIi MOMEHT BPEMEHH
HOpMAaJIbHOE YCKOpeHHe an=4,9 M/c>. B 3TOT MOMEHT BEKTOPHI TOJHOTO M HOPMAILHOTO
yckopeHuit oOpazyroT yron ¢=60°. HaiiTu CKOpOCThP M TaHTE€HUHUAIbHOE YCKOPEHHE dr
TOYKH.

Bapuant NelS

Jluck paguycom 10 cM Hayaa BpamaThes ¢ MOCTOSHHBIM YITIOBBIM yckopenueM 0,5 paj/c?.
HaiiTi TanreHuuaibHOE, HOPMAJIBLHOE U MOJIHOE YCKOPEHHE TOUYEK Ha OKPY)KHOCTH JUCKa B
KOHIIE 2-0M CEKYH/IbI II0CJI€ Hayala BpallleHusl.

K xoHIIaM HepacTsKUMOM HUTH, IEPEKUHYTON uepe3 OJIOK, MPUKPETJIEHBI 1Ba Ipy3a o01mei
maccoit 30 kr. Korza rpyss! npuiuii B IBUXKEHUE, OHU IPUOOPETH CKOPOCTh 2 M/C, IPOHAs
120 cm. Haiitn maccel Trpy3oB. Maccoi OJ0Ka WU HUTH W CHJIAMH TPEHHS Ha OCH OJIOKa
npeHeopeyb.
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Ha mutu mnmunoii / Bucur rpy3. Kakyio HauaapbHYI0 CKOPOCTh HYKHO COOOIIHTH €My B
HIDKHEH TOYKe, 4TOOBI OH CMOT CJIeJIaTh MOHBIA 000poT? Maccoii HUTH IpeHeOpeyb.

CaHH COCKAJNB3BIBAIOT C JIEASSHOW TOpBI BbICOTOW /A=1,5 M u jmHON [=2,5 M, mIaBHO
NepexoIAIIeil B TOPU30HTANBHYIO JICASHYIO TOBEPXHOCTh, 10 KOTOPO OHU CKOJNB3SAT Jaiee
10 ocTaHOBKH. CKOJBKO BPEMEHH CaHU OYyAYyT CKOJB3UTh MO TOPU3OHTAILHOMY JIbY, €CIH
kodddurment tpenus f=0,004? Ha kakom paccrosHum L OT TOMHOXHUS TOPHl CaHH
OCTaHOBSATCS?

KonTtpoabHnas padora Ne2

BapuanTt 1
Ban maccoit 100 xr paguycoMm 5 cMm Bpamiaercs ¢ uyacTotoit 5 ¢'. K uunmuapuueckoit
MOBEPXHOCTU BaJla MPUKaJIM TOPMO3HYIO KOJIOJKY ¢ cuioit 40 H, mox neiictBueM KOTOpoit
Basl ocraHoBmJcs yepe3 10 c. Onpenenuts KodpuuueHT TpeHus f.
Ha kakoMm paccTossHMM OT LIEHTpa 3eMJIM HaXOAHUTCS TOYKa, B KOTOPOH HaIpsHKeHHOCTH
CYMMAapHOT0 IpaBUTALIMOHHOrO 1osist 3emnu u JIyHel paBHa 0?7 Macca 3emiu Oosbliie Macchl
Jlynsl B 81 pa3, paccrosinue ot nenrpa 3emin Ao ueHtpa JIlynesl pasHa 60 pangnycam 3emiu.
OtBer nath B paguycax 3emiu.
CralbHOM CTEpXKEHb JUIMHOW [=2 M H IUIONIAAbI0 TOINEPEYHOr0 CEYeHHS S=2 CM
pacTsAruBaeTcs HEKOTOPOW cuiiol, mpuueM yanuHenue Ax paBHo 0,4 cm. Bwrumcnuts
MOTCHLUAIBHYI0 DHEPIHI0 PACTSIHYTOIO CTEpX HS U OOBEMHYIO IUIOTHOCTh SHEPTHUU.
(Monynsb ¥Onra qusa cranu E=200 I'Tla).
Kunernyeckas sHeprus snektpona Ex pasaa 10 MaB. Bo ckonbko pa3 ero peinsiTUBUCTCKAs
Macca 60oJIbIIe Macchl MoKos? (Macca Hokos dnekTpona — 9.1:1071 kr).

2

Bapuanr 2
OpHOpOAHEIH cTepKeHb JUIMHOM 1,2 M ¢ IIOmAbI0 MOMNEPEeYHoro ceueHus S=2 cM’ u
Maccoif m=10 Kr BpamaeTcs ¢ 4acToTOi 2 ¢! BOKPYr BepTHKAIBLHOW OCH, IIPOXOASIIEH
yepe3 KoHell cTepkHA. HailTu HauOoubliee HANpsDKEHHE Gmax MaTepUalia CTEPXKHS IMpH
JAHHOW 4acTOTE BPAICHHUS.
Pakera ycraHoBieHa Ha mnoBepxHocTH 3emud. IIpu kakoil MHMHMMAaIbHOM CKOPOCTH,
COOOIIEHHOM pakeTe MpU BEPTUKAJIBHOM 3allyCKe, OHa YAAJIMTCA Ha pacCcTOSIHUE, PaBHOE
pamuycy 3emin (R,=6400 km)? ConpoTuBieHueM IpeHeOpedb.
[Tnatdopma B BujAE CILIOIIHOIO AMCKa paauycoM 1,5 M u maccoit 180 kr Bpamaercs mo
MHEPLHUH OKOJIO BEPTHKAIBHOM OCH cO ckopocThio 1 pazn/c. B nentpe miargopmbl CTOUT
yernoBek Maccoil 60 kr. Kakyro JHMHEHHYI0 CKOpPOCTb OTHOCHUTEIBHO Iojla OyJeT MUMEThb
YEJIOBEK, €CJIM OH TIepeiIeT Ha Kpail miaTthopmbl?
Kunerndeckas sHeprus peiasiTUBUCTCKOM YacTHULbl paBHAa €€ DHEPIUU NOKosA. Bo cKonbKo
pa3 Bo3pacTeT UMIYJIbC YAaCTHUIIbl, €CIIM €€ KHHETHYECKasi SHEprusl yBeauuuTcs B 4 paza?

Bapmuanr 3.
CmtomHoi tmunuHAp maccord 0,5 Kr U paamycoM 2 CM BpalllaeTcss OTHOCUTEIBHO OCH,
COBIA/IAIONIEH ¢ OCHIO IMIMH/pA, MO 3akoHy ¢=18+8t+0,5t2. Ha rumuHap neifcTByeT 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 elle Ha X=1 cM.
Bbrancnuts paboTy cuil TPaBUTAIMOHHOTO MOJS 3€MJIM NpPHU MEepeMEIIeHUH Tela Maccou
m=10 Kr U3 TOYKH, OTCTOSIMIEH OT MOBEPXHOCTU 3E€MJIM Ha PACCTOSHUU, PABHOM PaIUyCy
3emumn (R3=6400 kM), B TOUKY, HAXOSITYIOCS OT IIOBEPXHOCTH 3eMJIU Ha paccTossHuU 2R3.
Ornpeaenutb UMIYJIbC PEASTUBUCTCKON YacTULIBI (B €IMHHULIAX Mo'C), €CIIA €€ KHHETUYeCKast
SHEPrusl paBHA SHEPTUU MOKOS.
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Bapuanr 4
IIpu KaKkoil CKOPOCTH ABMKEHUS COKPAILCHHE JITMHBI IBHKYILETOCs Tena cOCTaBUT 25%7?
UYepes 610K B BUJIE CIUIOIIHOTO JcKa, nMeromiero maccy 100 r, mepekuHyTa TOHKas THOKas
HUTb, K KOHIIaM KOTopo# mojaBemieHsl rpy3bl 100 T u 250 r. C kakuM yckopeHuem OyayT
JIBUTATHCSI TPY3Bbl, €CIIH MPEIOCTaBUTh UX caMuM cebe? Tpenuem npeHeOpedb.
Onpenenutb MacCy U CPEAHION0 MIIOTHOCTh 3eMJId, eciii paauyc 3emin paBeH 6400 kM.
JlBe mpyxuHbl kecTkocTh KoTopeix 1 kH/M m 3 xH/M, ckperuieHbl mnapamienbHoO.
Onpenenuts NOTEHIMAIBHYIO 2Hepru0 By 1aHHOM crcTeMbl pu aOCOIIOTHON nedopManun
x=5 cm.

Bapuanr 5
Ha xpato matdopmsl B BUie JUCKa, BpalllalOUIeiics 0 MHEPIUH BOKPYT BEPTUKAIBLHOM OCU
C YIJIOBOW CKOPOCTHIO 8 pan/c, ctout uenoBek maccoit 70 kxr. Korma yenoBek meperien B
HEHTp MIaTGOpMBbI, OHA cTaja BpallaThCs C yriaoBoiM ckopocteio 10 pan/c. Onpenenuth
maccy maat@opmbl. MOMEHT HHEPIIMH YEIOBEKa PACCUMTATh KaK I MAaTepUAIbHONW TOYKH.
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 ckpemieHsl mocnenoBarensHoO Tak,
yro abcomoTHas aegopMmanus X2 BTOPOH MpPYKUHBI 3 cM. Beruuciute paboty A
paCTSKEHUS MPYKUH.
VMITynbC p pensITUBACTCKON YacTULbI paBeH mo'c. I1ox neficTBreM BHENTHEN CUIIBI UMITYJIBC
YacTHUILIbI YBEIHUMIICS B JIBa pa3a. Bo CKOIbKO pa3 BO3pacTeT MpH STOM SHEPTHUs YaCTUIIBL: 1)
KUHeTH4YecKas? 2) moHas?

Bapuanr 6.
Bpems obpamenuss FOnutepa Bokpyr ConHina B 12 pa3 Gojbllie BpeMEHH OOpalieHHs
3emumn. Cxonbko kM oT FOnutepa no Comnia, ecnu paccrosiaue oT 3emiun 10 CostHIa paBHO
150-10° km? CuutaTh OPOUTHI IJIAHET KPYTOBBIMH.
Tonkwuii crepsxens Maccoit 300 T 1 muHOIM 50 cM BpamaeTcs ¢ yrioBoil ckopocthio 10 ¢! B
TOPU30HTAJIBHONW IJIOCKOCTH BOKPYI BEPTUKAJIBHOM OCH, MPOXOJAIIEH uepe3 cepeiuHy
cTep>kHs. HaliTH yrioByIO0 CKOpPOCTB, €CII B MPOIECCE BPAIICHUSI CTEPKEHb ITePEMECTHTCS
TakK, YTO OCh BpAILLCHUs MPOIIET uepe3 KOHEll CTEPHKHS.
Haiitn coOcTBeHHYIO UIMHY CTEpXHs, eciiu B JaboparopHoit cucreme (K — cucrtema)
OTCYETa €ro CKOPOCTh V=C/2, JuInHa /=1 M ¥ yroia Mexay HUM U HallpaBJICHUEM JIBHXKEHHS
p=45°.
Kakoil Haubospimii Tpy3 MOXET BbIAEpXkKaTh CTajbHasi MPOBOJIOKA AuaMeTpoM d=1 MM, He
BBIXOJS 3a Mpenea YNpyroctu Oymp=294 MIla? Kakyio noit0 nepBoHa4aabHOM JJIMHBI
COCTABIISICT YJTMHEHHUE TIPOBOJIOKH TIPU 3TOM Tpy3e?

Bapuanr 7
CranpHOlW KaHAT, MOTYIIUN BBIIEPKATh BEC HEMOJBIKHON KaOWHBI TU(Ta, IMEET AUAMETP
9 mMm. Kakoii guameTp J0KEH UMETh KaHaT, eCiIi KabuHa T Ta MOKET UMETh YCKOpPEHHE
1o 8g? (E¢:=200 I'Tla).
Ha ropusoHTanpHyl0 OCh HacakeH IIKuB paguyca R. Ha mkuB HamoTtan mHYyp, K
CBOOOAHOMY KOHILy KOTOPOTO TMOABECHJIM Tpy3 Maccod m. Cumras maccy mkuBa M
PaBHOMEPHO pacIipesie]IeHHOW Mo 000/y, ONpeNeNuTh YCKOPEHHE d, C KOTOPObIM OyneT
OMYCKaThCs TPY3, CUITY HATSXKEHUSI HUTH U CUITY J1aBiieHUs F IKuBa Ha OCh.
Kak wm3Mmenmiics ObI XOJ MasTHUKOBBIX 4YacoB Ha JIyHe MO CpaBHEHHMIO C WX XOJOM Ha
3emie?
Kunernueckas sneprusi T snexkrpoHa paBHa 1 M»B. OnpenenuTb CKOPOCTh 3JEKTpOHA
(mo=9,1-103! kr; 1 OB =1,6'10""° JIx).
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Bapuanr 8
CranbHON CTEp)KEHb PACTSAHYT TaK, YTO HaNpspKeHHe B Marepuaiie ctepxkHsi o=300 Mlla.
Haiitn 00BEeMHYIO TUIOTHOCTHh MOTECHIUATBHOW 3HEprum pactsaytoro crepxkHs (E.=200
I'Tla).
OnpenenuTb MOMEHT CHUJIbI, KOTOPBI HEOOXO0IMMO IIPUIIOKUTE K OJIOKY, BpalllaloIEMYyCsl €
yTII0BO# cKOpocThio 40 paj/c, 94To ObI OH OCTaHOBWIICS B TeueHue § c. Jmamerp Osoka 30
CM, Macca 8 Kr.
IInanera maccoi M nBumxercs Bokpyr ConHIA IO 3JUIMICY TaK, 4TO MHHUMAIbHOE
paccTosTHUuE MEXy Hel U COJTHIIEM PaBHO I, MakcuMaiabHoe — R. Haliti mepuon oOpameHus
n1aHeTsl BOKpyr CoJiHIa.
WoH, BbUIETEB U3 YCKOpPHUTENS, UCHYCTHI ()OTOH B HANpPABICHUHM CBOETO JBHIKCHHS.
Onpenenutb CKOpPOCTh (DOTOHA OTHOCHTEIBHO YCKOPHUTENS, €CIH CKOPOCTh UL HOHA
OTHOCHUTEJIbHO yckoputens paBHa 0.8 c.

Bapuant 9
HaliTu MOMEHT MHEpLIUHU TOHKOTO CTEPKHA MAacCOol 3 KI' OTHOCUTENIBHO OCH, MPOXOIALIEi
NEPIEHIUKYJIAPHO CTEPKHIO M HaxXOJdIIelcs Ha pacCTOSHUU 1 c¢M OT OJHOIO U3 €ro
KOHLIOB. JlnmnHa ctpexHs 1 M.
HwxHee ocHOBaHUWE kKeye3HOU TyMObI, nMeroleit popmy munmuaapa quamerpom d=20 cM 1
BbicoTOo h=20 cM, 3akpernseHo HenmoaBWXHO. Ha BepxHee oCHOBaHHE TYMOBI JIEHCTBYET
cuna 20 xkH. HaiiTu TaHTeHIMaIbHOE HANpsHKEHUE T B MaTepHuaje TyMObI, OTHOCHTEILHYIO
nedopMaruio y (yroi CABUIa) U CMELIEHHE BEPXHET0 OCHOBAHUS TYMOBI.
Yactuiia macchl m HaxXOJUTCS BHE OJAHOPOJHOIO Mapa mMaccbl M Ha pacCTOSHUM I' OT
nentpa. Haiftu: a) moTeHIIMANbHYIO SHEPTHIO TPABUTAIMOHHOTO B3aUMOJICHCTBUS YaCTHUIIBI
U 1mapa; 0) CHITy TATOTEHUs, C KOTOPOH Iap JIeHCTBYET Ha YaCTHUILY.
DoTOHHAs paKeTa ABUKETCS OTHOCUTEIBHO 3emMiin co ckopocThio v=0,6 c. Bo ckomnbko pas
3aMeJTUTCS XOJI BpEMEHH B PAKEThI C TOUKU 3pEHUS 3eMHOTO HaOII01aTens?

Bapuant 10
[To rOpu30HTANBHOM IUIOCKOCTH KaTUTCA JHUCK CO CKOpPOCThIO 8 M/c. OmpenenuTtsb
KO3(QQUIHUEHT CONPOTUBICHMS, €CIM JUCK, OyAydd TpeloCTaBlIeH caMoMy ceOe,
OCTaHOBMJICS, TpoUas 18 M.
[Tepuon T Bpamenus M.C.3. paBen 2 u. Cuuras opOUTy CIIyTHMKa KpYroBOH, HalTH, Ha
Kakoi BbICcOTE h HaJ MOBEPXHOCTHIO 3€MJIHN JIBUKETCS CITyTHHK.
YcKopuTesb PasrOHSET MPOTOHBI 10 KMHeTHueckoi sHepruu E=11,2-101" k. C kakoii
CKOPOCTBIO V IBMXKYTCS MpOTOHBI? BO ckonbko pa3 yBenuuuTcs ux macca? Macca nokos
npotona mo=1,67-10"%7 k.
CranpHas IpoBoJIOKA JUIMHOM | M yKperuleHa OJHMM KOHIIOM Tak, YTO MOKET COBEpIIATh
KoJIeOaHUsl B BEPTUKAIBHOM MiI0ckocTH. K cBOOOJHOMY KOHIy MPOBOJIOKH MO/IBECHIIN TPY3
Maccoid 50 kr. IIpoBOJIOKY € Tpy30oM OTKIOHSIIOT Ha BBICOTY IOJIBECA M OTIMYCKAIOT.
Onpenenutb abCONIOTHOE YIJIMHEHUE NMPOBOJIOKU B HM)KHEH TOYKE TPAEKTOPUU JBHXKEHHS
rpysa. Ilnomans cedenus npososoku 0,8 MM?, Maccoii IIPOBOIOKH TIpeHeOpeyb.

Bapuant 11

OpHoponHBIN mmap Maccsl m M paaunyca R ckaTbiBaeTcs 0€3 CKOJNBKEHHS MO0 HAaKJIOHHOM
IUIOCKOCTH, COCTaBJISIIOIIEH yroia o ¢ ropu3oHToM. Haiitu: 3HaueHue koddduumenra
TPEHUs, IPH KOTOPOM CKOJIBXKEHHUS He OyJIeT; KHHETHUECKYIO SHEPTHIO 1Iapa yepes3 t CeKyH
nocJie Hayana JBUKEHHUS.
BepxHuil KOHeIl CTaNbHOIO CTEPXKHS JUIMHOW /=5 M TUIOIIAAbI0 TIONEPEUYHOro ceueHus S=4
cM’ 3aKpelieH HEMOJBHXKHO, a K HIKHEMY KOHIly MHOJBENIEH TPy3 Maccoii m=2 T.
Onpenenutb: 1) HOpManbHOE HANpsSHKEHWE G MaTepuaia CTepKHsA; 2) aOCOJIOTHOE X U
OTHOCUTENIBHOE € YJUIMHEHHsS CTEp)KHs; 3) IMOTEHLMAIbHYI0 BSHepruto En pacTsaHyToro
crepxHs (Ec«=200 ['Tla).
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Omnpenenuts otHomeHue Maccesl ConmHua M k Macce 3eMiM m, €ciiu cpejiHee paccTosHue R
ot 3emnu a0 Comnna B 390 pa3 Oomblie CpemHero paccTostHus r oT 3emiau a0 JIyHbI, a
Bpems obpamienus T 3emun Bokpyr ConHua Oosnblie BpeMeHu oOpaienus t JIlyHsl Bokpyr
3emiu B 13.4 paza.

Kocmuuecknii xopabib JBHXKETCS €O CKOpocThio L=0,9 ¢ M0 HampaBIECHHIO K LEHTPY
3emumn. Kakoe paccTostHue / IpoiiieT 3TOT KOopabib B CHCTEME OTCUETa CBA3aHHOM ¢ 3emileit
(K — cucrema), 3a npomexxyTok BpeMeHH Ato=1 c, OTCUMTaHHBIN 110 YacaMm, HaXOASIIMUMCS B
KocmuyeckoM kopabie (K’ - cuctema)?

Bapuaur 12

ToHkass oJHOpPOAHAs MeETaUIMYecKas JIEHTa 3aKpeIuleHa BepXHUM KOHLIoOM. K HuxHeMy
KOHIly IpuIo’)keH MOMeHT cwibl M=1 mMHwM. Yron ¢ 3akpyuuBanus jeHThl paBeH 10°.
Onpenenutbs MOyJIb KpyueHwus f.
JlBa MaxoBUKa B BUJE AUCKOB pajnycoM R u nMeromnye Maccy m Kax/blii pacKpydeHsl J10
CKOPOCTH BpallleHUsI ® U TpeAcTaBieHbl camuM cebe. [lox nmedicTBUeM TpeHUs TEPBBIMA
MaXxOBHK OCTAHOBMJICSI 4epe3 t CeK., BTOPOM MaxOBMK clenaj 10 IOJIHOW OCTaHOBKH N
000poToB. OnpeaeuTh TOPMO3SAIIUE MOMEHTHI JIST KaXKI0TO MaXOBHKA.
Ha ckonpko kuiorpamm ymensiiuTcs macca CONHL@ 332 CYTKH, €ciaM o0Inas MOIIHOCTb
u3ydenns CojHIa B CyTKH paBHa 3,8:10%° Br?
Haiitu yckopenue cBoboaHoro naaeHus g; Ha JlyHe, ecnu ee paauyc paBeH 1738 km, a
cpenHss II0THOCTH coctasisieT 0,6 muotHocT 3emid. (R,=6400 km).

BapuanTt 13
HaiiTu oTHOCUTENbHOE yAJIMHEHHE BEPTUKAIBHO MOJBELICHHOIO CTEPXKHS O] JIEHCTBUEM
cobctBeHHoro Beca P. ITnomans nonepedyHoro ceueHus CTepKHs paBHa S.
Bau B Buzie crutonrHoro nuiauHApa Maccoid mi=10 Kr HacakeH Ha TOPU30HTANIbHYIO OCh. Ha
IWIMHAP HAaMOTaH LIHYP, K CBOOOJHOMY KOHIy KOTOPOI'O MOJIBEIIEH I'Py3 Maccoi mo=2 Kr.
C KakuM ycKOpeHHeM OyJIeT OIyCKaThCs TUPS, €CIIU €€ MIPEeI0CTaBUTh caMoMy cede?
Haiitu ckopocTs, Ipy KOTOPOM KMHETUYECKAsi SHEPTUs PESITUBUCTCKON YaCTUIBI PaBHA €€
SHEPrUH MOKOSI.
Paanyc R manoit miianets paBed 100 kM, cpesiHsis IVIOTHOCTD P BEIIECTBA IUIAHETHI paBHA 3
r/cm®. OnpeaenuTh napaboTHdecKyro CKOPOCTh Y TOBEPXHOCTH ITOM MTaHETHI.

Bapmuanr 14
Uepes 6110k B BUJIE AMCKa, uMeroiero maccy m=80 r, mepekuHyTa TOHKasi TMOKasi HUTh, K
KOHIIaM KOTOpOoM nozseeHsl rpy3sl MaccaMu mi1=100 r 1 mx=200 r. C kakuM ycKOpeHUueEM
OyJlyT IBUTAThCSI TPY3bI, €CITU UX MPEOCTaBUTh caMuM cebe? TpeHuem npeHedpeyn.
Haiitu paccrossune d mmanersl ot ConHua, ecin jgaHsl Macca CosnnHuna M, mepuon
oOpartenus anetsl BOKpyr Connua T u rpaBuTanioHHas noctossHuas G.
Kakoe naBneHne HEOOXOIUMO NMPHIIOKUTH K TOPLAM CTaJIbHOTO IMJIMHIPA, YTOOBI JUIMHA
ero He M3MEHMIIACH TIPU HOBbIIIeHHHU TemmepaTypsl Ha 100°C (E¢,;=200 I'a, a=11-10° K1)
[o - TepMuuecKuit K03(h(HUIMEeHT TuHeHHOro pacmupenus, /=/y(1+oat)]?
Bo ckonbko pa3 pensTHBHCTCKAs Macca IPOTOHA OOJbIIEe pEISITUBUCTCKOW MacChl
JJIEKTPOHA, €clau 00e YacTHUIlbl UMEIOT OJMHAKOBYIO KHMHETHUYecKyro sHepruto E,=1 I'3B?
Macchl mokos 371eKTpoHa 1 npoTtoHa pasHbl 9,1:1073! kr u 1,67-107 kr, cCOOTBETCTBEHHO.

Bapuanr 15.

Kunernueckass »Heprus Bpamaronierocss maxosuka paBHa 1 x/[x. [lox nelictBuem
IIOCTOSIHHOTO TOPMO3SILET0 MOMEHTAa MaxXxOBUK BpAIlAE€TCs PABHO3AMENJIEHHO U CHAEIaB
N=80 060poToB, ocTaHOBUJICS. HaliT MOMEHT CHJI TOPMOKEHHUSL.
CBHHILIOBas NIPOBOJIOKA IIOJBELIEHA B BEPTUKAJIBHOM IIOJIOXKEHHM 3a BEPXHHUM KOHEI.
Kakyto Han0omb111yI0 JUIMHY MOKET UMETh IIPOBOJIOKA, HE OOPHIBAsICh MO AEUCTBUEM CHIIBI
TsoxecTu? [Ipenen npoyHocTH Gnp cBUHLA paBeH 12,3 MIla.
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3. HexkoTopas miaHera Maccod m JBHIKETCS MO OKPYKHOCTU BOKPYr COJHIIA CO CKOPOCTBIO
v=34,9 km/c. Haiitu nepuoyn oOparmenust 3Toii mianetsl BOKpyr ComHia. Macca coJiHIa
Mc=1,9810°" kr.

4. DJEKTpOH JBWXETCA CcO CKopocThto L=0,6 c. Onpenenuth PEIATUBUCTCKUN HMITYIILC
AJEKTPOHA.

KonTpoabsHnas padora Ne3

BapuanTt 1
Onpenenutpy nepuon T 3aTyxarommx kojebanuid, eciu nepuo] To COOCTBEHHBIX KOJIeOaHMIA
CHUCTEMBI paBeH 1c¢, a jorapuMUYECKUid IeKpeMeHT 3aTyxanus 0 pasen 0,628.
Mennsiii mapuk guamerpom d=0,5 cm mamaer B rmimnepuHe. OnpenenuTh: 1) CKOPOCTh L
YCTaHOBUBIIETOCS IBIKEHUS IIAPUKA; 2) SBISETCS I MPH dTOW CKOPOCTH OOTEKaHUE MIapHhKa
namuHapHEIM? TT10THOCTH Meau n raunepuHa 8,93'10° kr/m® u 1,26'10° kr/M>, coOTBETCTBEHHO;
BSI3KOCTh rymmiepuna 1,48 Ia-c.
Onpenenuth amruiutyny Po 3ByKOBOro AaBlieHHs, €ClIM aMIUIMTyAa A KojeOaHUN YacTHIl
Bo3nyxa paBHa 1 mkm. Yactora 3Byka v=600 ['11. YcnoBust HOpMalibHbIE.
Ornpenenutb CKOPOCTh L PacHpoCTpaHEHUs BOJH B YIPYrodW cpeie, €ciii pa3sHocTh (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 koneOneTcssi OKOJIO TOPU3OHTAIBHOM OCH, MPOXOMSINEH uepe3
CepeIuHy OJIHOTO H3 paJuyCOB MNEPHEHIUKYISIPHO IIIOCKOCTHM nucka. Omnpenennts
npuBeneHnyto anuHy L u nepuon T konebanuii Takoro MasiTHUKA.
[To TpyOke mnmmHoO#l / u paamyca R Teder cTanMoHapHBIA JTaMUHApHBIA MOTOK >KUIKOCTH.
CkopocThb TeUeHHUs >KUIKOCTH 3aBUCUT OT PACCTOSIHUSL 7 JIO OCH TPYOKHM IO 3aKOHY

L=V, (l—r2 / Rz). Haiitu maccy ®HMIKOCTH, MpOTEKaIOLIe yepe3 ceueHue TpyOKH B €AUHUILY

BpeMeHH. [[T0THOCTh KUAKOCTH paBHA p.

B cyxom Bo3ayxe Ipu HopManbHbIX ycaosusax (Po=10° Ila, To=273 K) unrencuBHOCTb / 3ByKa
paBaa 10 nBt/M>. Onpejenuts yiaenbHOE aKyCTHYECKOE CONpPOTUBJIEHHE Zs BO3lyXa MpH
JAHHBIX YCIOBUAX M aMIUTUTYAY Po 3ByKOBOTO JaBJICHUS.

[Toxa3aTh, 4TO BBIpa)KE€HUE l//(x, t) = Acos (a)t — kx) yJIOBJIETBOPSIET BOJIHOBOMY YpPaBHEHMIO

2 2
Ty %6 L4 P YCIIOBUU @ =K -V .

o 0’ oF

Bapuanr 3
MarepuanpHasi TOUYKa COBEpIIAET TapMOHWYECKHE KoyieOaHus BuAa x=Asinwt. Haittu
OTHOIIIEHWE BPEMEHH MPOXOXKIEHUS KOJEOIIOIMICHCS TOYKOW 1-0¥ MOJOBUHBI aMIUTHTYIBI KO
BPEMEHU MPOXOKACHUS 2-0i OJIOBUHBI aMIUIUTY/IbI.
Bona Tedet mo kpyrioit rimagkoi Tpyoe muaMeTpom d=5 cM co cpeaHeit ckopocThio L=10 cm/c.
Omnpenenuth yncno PeiiHonbaca Re u ykazath xapakTep T€UEHUS KHJIKOCTU (JJTaMHUHAPHOE WIIH
TypOynenTHoe). =1 mlla-c.
Ha paccrosHun 7=24 M OT TOYEYHOIO H30TPOIHOTO HCTOYHUKA 3BYKAa YPOBEHb €r0
VHTEHCUBHOCTHU Lp1 =32 n6. HaliTu ypoBeHb HHTEHCHUBHOCTHU Lp2 3ByKa Ha PACCTOSIHUM 72=16
M. (I=1 nBt/™?).
3a1aHO ypaBHeHHe IIOCKON BoHbL W/ (x, 1) = Acos(wt —kx), tne A=1 cm, =314 ¢'; k=2 m’".

OnpenenuTs 4acToTy V, UIMHY BOJHBI A, ()a30BYIO CKOpPOCTh L, MaKCHMAaJIbHbIE 3HAUYEHUS
CKOpPOCTH M YCKOPEHHUS KOJICOAHUH YaCTHIL CPEIbL.
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Bapuanr 4
Haiitu Bo3Bpaaromnryto cuity F B MoMeHT BpeMenu t1=1 ¢ u nonnyto sHepruto E marepuanbHoit
TOYKH Maccoi m=1 T, coBepmaroiiei kojaedaHus mo 3aKkoHy x=Acosat, rae A=20 cm; w=27/3
cl.
[Tpu nBUXKEHUM MIapHKa paanycoMm r1=2,4 MM B KacTOPOBOM Macie JaMHUHapHOe OOTeKaHue
HaOJI0TaeTCs TIPU CKOPOCTH L| MIapuKa, He npessimatomnieit 10 cm/c. [Ipu kakoii MUHUMaTBHOU
CKOPOCTH VL2 MIApUKa PaguycoM 72=1 MM B TIHIEpUHE OOTEKaHWE CTaHET TYpPOYJICHTHBIM?
[TnotHOCTH ToHIepuHa — 1,26:10% kr/M°, muHamMuyeckas Bazkocts — 1,48 Iac.
UHTeHcHBHOCT 3BYKa /=1 Br/M?. OnpeienuTh CpeHIOn 00BEMHYIO IUIOTHOCTh il JHEPTHH
3BYKOBOH BOJIHBI, €CJIM 3BYK PACIPOCTPAHSAETCS B CYXOM BO3/YyX€ MPU HOPMAJIbHBIX YCIOBUSIX.
HmeroTcst 1Ba HCTOYHUKA, COBEPIIAOIINE KOJIeOaH!sl B OMHAKOBOM (pa3ze v BO30YKIAIOIIUE B
OKPY>KaIOIIEeH Cpejie MIIOCKUE BOJHBI OJJUHAKOBOM YacTOTHI U aMIUTUTYIbl A 1=A>=1 mM. Haiitu
aMIUIUTyny A Koie0aHWil TOYKH Cpelbl, OTCTOSIIEH OT OAHOr0 HCTOYHHMKA KoieOaHUil Ha
paccrosiHuU X1=3,5 M 1 OT apyroro Ha x;=5,4 M. Hanpasnenus xosnebanuii copnagarot. JmuHa
BOJIHBEI A=0,6 M.

Bapmuant 5
Haiitu nepuon cBOOOIHBIX Majblx KojeOaHUN CTPYHBI JUIMHON 1 M C rpy3ukom maccoit 1 T,
YKpEIUIEHHBIM Ha ee cepenuHe. CTpyHy CUMTAaTh IOPU3OHTAJIBHO HATAHYTOH, a HaTSKEHUE
MOCTOSTHHBIM U paBHBIM 10 H. Maccoii cTpyHbI IpeHeOpedb.
Jlarynuplii mapuk auamerpom d=0,5 MM magaer B KacTOpOBOM Maciie C IOCTOSHHOM
CKOPOCTBIO. JSIBNsieTCS JIM JBUIKEHHE Macja, BbI3BAaHHOE INIaJICHHUEM B HEM NIapHUKa,
namuHapHbIM? Rewpr=0,5. I110THOCTH NaTyHK M KacTopoBoro Macna- 8,55:10° kr/m® u 0,96:10°
KI/M>, COOTBETCTBEHHO, KOO(Q(QUIIMEHT JMHAMMYECKOH BA3KOCTH KacTposoro Macia 0,987 Iarc.
Haiiti oTHOIIIEHHE CKOPOCTEH L1/L2 3ByKa B BOJOPOJAE M YIJIIEKUCIOM ra3e IMpHU OJUHAKOBOM
TEMIIEPATYPE T'a30B.
Haiitu monoskeHue y370B M MyYHOCTEH CTOSYEW BOJIBI, €CJIM OTPaKEHUE MPOUCXOIUT: 1) OT
cpezbl MeHee IUIOTHOM; 2) oT cpeabl 6osee I0THOH. CKOpOCTh L pacnpocTpaHeHHs! BOIHbBI 340
M/c ipu yacrote 3,4 k1.

Bapuanr 6.
Touka ydacTByeT B JBYX OJMHAKOBO HalpaBJIEHHBIX KoyleOaHMAX: X1=Aisinat u x2=Axcosa,
rae Ai=1 cM, A>=2 cM, w=1 c¢’'. Onpenenuts aMnIUTYy A pe3ynbTHPYIONIEro KonebaHus, ero
YacTOTY V M Ha4aJIbHYIO (ha3y @o.
Hab6nronatens, naxonmsmuiics Ha pacctossHuU /=300 M OT WCTOYHWKA 3BYyKa, CIBIIIAT 3BYK,
NpUIIeAIUd 10 BO31yXy, Ha Ar=1,73 ¢ mo3gHee, yeM 3BYK, npulienmuid no Boje. Haittu
CKOpOCTH L 3BYKa B BoJie, eciii Temmieparypa T Bo3myxa paBHa 350K.
B Tpy0Oe ¢ BHyTpeHHUM quameTpoM d=3 cM TedeT Boja. OnpeaenuTh MaKCUMaIbHBIA MacCOBBII
pacxon BOIbl Qmax IpU JamMuHApHOM TeueHHH. (Rexy=0,5; xo3dpduument nuHammuyeckoi
Ba3kocTH Boabl =107 IMa'c; mnoTHOCTH BoE! p=10° Kr/M%).
Ot wucrouHuka KojeOaHWl paclpocTpaHseTcsl BOJHA BAOJb MNPSAMON JHMHUHM. AMIUIMTYIA
konebanuit A paBHa 10 cm. Kak Benmko cmelieHue TOYKU Y, YAAJEHHOM OT MCTOYHHMKA Ha
x=3\/4, B MOMEHT, KOTJla OT Havaja kojebanuii nmpouuio Bpems #1=0,9T?

Bapuanr 7
DHeprus 3aTyXawIux KojleOaHWl MasTHUKA, MPOMCXOMASIIUX B HEKOTOpOH cpene, 3a 1 MuH
ymenbmuinack B 100 pa3. Onpenenuts Ko3(PHUIIMEHT CONMPOTHBICHHUS CPEAbl, €CIM Macca
MastHuka m=0,2 Kr.
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CKOpOCTh L 3ByKa B HEKOTOPOM Tase HpU HopManbHbIX yciosusax (Po=10° ITa, To=273 K)
paBua 308 m/c. IlnotHocTs p rasa passa 1,78 xr/m>. Onpenenuts otHOmenue y=Cp/Cy ans
JTaHHOTO rasa.

K nopiiiHio CripMHIIOBKH, PACOI0KEHHON TOPU30HTAIBHO, TpuiiokeHa cuia 15 H. Onpenenuts
CKOPOCTh UCTEUEHUS BOJbI U3 HAKOHEUYHUKA CIIPUHIIOBKYU L, €CJIH IUIOIIAs S MOPILIHS paBHA 12
cM?,

[Tonepeunass BoJIHAa pacrpocTpaHseTcss BAOJb YIPYroro HIHypa €O CKOpPOCTbIO L=15 wm/c.
[Tepuon T xoneGanmii Touek mHypa paseH 1,2 c., a ammmryna A=2 cm. Onpeaenuts: 1) nnuny
BOJIHBI A, 2) (ha3zy ¢ KoieOaHHii, CMEIICHHE i , CKOPOCTh |/ U YCKOPEHUE |/ TOUKH, OTCTOSIIEH
Ha PacCTOSTHUHU X=45 M OT UCTOYHHUKA BOJIHBI, B MOMEHT #1=4 cC; 3) pa3HOCTh (pa3 A koaedaHuit
JIBYX TOYEK, OTCTOSIIIUX OT UCTOYHHKA BOJIHBI HA paccToIHUIX X1=20 cM u x2=30 cMm.

Bapuant 8
Teno coBepmiaeT BBIHYKACHHBIE KOJieOaHUS B cpene ¢ Kod((UIIMEHTOM COnpoTHBIECHUs P=1
r/c. Cuutas 3aTyXxaHue MalbIM, OINpPEACTUTh AMIUIMUTYAHOE 3HAu€HUE BBIHYXKIAIOLIEH CHIIbI,
€CJIM pPEe30HaHCHAas aMIUIUTyaa Ape=0,5 c¢M, a yacTora Vo COOCTBEHHBIX KoyieOaHuit paBHa 10
I'u. Macca tena m=20r.
bak BeicoToit h=1,5 M HamonHeH 10 kpaeB Bojoi. Ha paccrossaun d=1 M oT BepxHero kpas 0aka
00pa3zoBalioch OTBeCUTE Mayioro nuamerpa. Ha xakom paccrositHuu / oT 6aka majaeTr Ha IOJ
CTpYys, BbITEKAIOIIasi U3 OTBEPCTUS?
JIBe TOukM HaxoAsTCs Ha paccTosHUM Ax=50 cM Apyr OT Jpyra Ha MPsSMOH, BAOJIb KOTOPOH
pacmpocTpansieTcsi BoiHa co ckopocTbio L=50 M/c. [lepuon T konebanwuii pasen 0,05 c. Haiitu
pa3HocTh (pa3 A KoneGaHHil B 3TUX TOUKAX.
CKOpBIif 1Toe3]] MPUOJIMIKACTCS K CTOSAIIEMY Ha MYTAX JJICKTPOIIOE3Ty CO CKOPOCThIO L=72 KM/4.
DNeKTpoIoes3 ] mojaeT 3BYKOBOM cuUrHain ¢ yacToroil vo=0,6 kI'm. Onpenenuts Kaxymiyrocs
4acTOTY V 3BYKOBOI'O CUTHaja, BOCIPUHUMAEMOTr0 MAIIMHUCTOM IOE3/1a.

Bapuant 9
KonebarenbHass cuctema coBeplIaeT 3aTyxawoommue konebanus c dvactorod v=1000 Im.
Onpenenutb 4aCTOTy Vo COOCTBEHHBIX KOJIEOAHUM, €CIIM PE30HAHCHAS YaCTOTa Vpe;=998 I'LI.
['opusoHTanbHBIM MAMHAP 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 oTBepcTusi? KakoBo OyaeT m30bITouHOE aaBieHUE Ap
BOIbI B IMHpe? [11OTHOCTE BOIBI 10° xr/nv’.
[TapoBo3 moxxoaut k Habmoaaremo co ckopocTbio 200 m/c. Kakyro yacTOoTy OCHOBHOI'O TOHA
T'yJKa OH YCJIBIIINT, €CJIM MAIIMHUCT CJIBIIUT TOH B 300 I'ny?

3a1aHO ypaBHEHHUE MIOCKOW BOJIHBI l//(x,t) = Acos(a)t—kx) , e A=2 cM; ©=1256 ¢!, k=1 m".

Onpenenutp 4acToTy V, JJIWHY BOJHBI A, (pa30BYI0 CKOPOCTh L, MaKCHUMaJIbHBIC 3HAYCHHS
CKOPOCTH M YCKOpPEHUs KoeOaHUI YacTHI] Cpebl.

Bapmuanr 10
Onpenenuth nepuoA kojebaHuil prytu Maccoil 136 r, Haxozsmeiics B U-o0pa3Hoil TpyOke ¢
mwiomaaeio cedenus 2:10% m%. Kamunnsapueiv s¢dextom npenebpeus. [InotHocTs pryt 13,6
r/em’.
[{uctepHa HanoiHeHa BoAoW M HedThi0. KakoBa OyneT B Hayasie CKOPOCTh L MCTEUEHUS BOJIbI
U3 OTBEPCTHs B JIHE, €CIU BbICOTa cios Boabl hi1=1 M, a cinos Heptu ho=4 m? BszkocTbio
npeHeOpeyb.
[lyns mponerena co ckopocteio 660 M/c Ha paccTosHMM 5 M OT 4YenoBeka. Ha kakom
pPacCTOSHUU OT YesIoBeKa Obla MyJisd, KOTAA OH YCIIBIIAJ €€ CBUCT?
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Onpenenuth MHY A Oeryiiei BOJHBI, €CIIM B CTOSYEH BOJTHE pacCTOsHUE [ MEXIy MEepPBOM U
CEJIbMOM MYyYHOCTSMH PaBHO 15 cM, a MEXy MEPBBIM U YETBEPTHIM Y3JIOM TaK»Ke PaBHO 15 cMm.

Bapmuanr 11

I'upst maccoit 0,5 Kr mojBemieHa K MPYKHHE, KECTKOCTh KoTtopod k=32 H/M, u coBepmiaet
3aryxaromue Konebanus. OnpenenuTs Nepuo] 3aTyXaloMMX KojaeOaHHid, eclii 32 BpeMs JBYX
MOJIHBIX KOJICOaHWH aMIUTUTYy1a yMeHbIuiaachk B 20 pas.

KakoBa cKOpoCTh HCTEUEHUS )KUKOCTU U3 OTBEPCTHUS B CTEHKE COCYJIa, €CIIU BbIcoTa h ypoBHs
KUJKOCTU HaJ OTBepcTHeM paBHa 4,9 M? BsA3KOCTh KUAKOCTU HE YUUTHIBATS.

[Tnockas 3BykoBast BomHa umeeT nepuoa T=3 mc, ammauryny A=0,2 MM U JJIUHY BOJHBI A=1,2
M. J7st Todek cpeipl, yIaICHHBIX OT UCTOYHUKA KoieOaHWH Ha paccTosiHue x=2 M, HauTu: 1)

CMEILICHUE l//(x,t) B MOMEHT #1=7 MC; 2) CKOPOCTb |/ M YCKOpPEHHUE I/ IUIsl TOTO K€ MOMEHTA

BpeMeHu. HauanpHyto ¢a3y koneGaHuii IPUHATH pAaBHOW HYIIO.

[loka3aTh, 4YTO BBIpaXKEHUE l//(x,t):Acos(a)t—kx) YOBJIETBOPSIET BOJIHOBOMY YPaBHEHUIO
d’v 1 dy
dx* 0 di’

IIPU YCIIOBUU @ =k -V .

Bapuaur 12
[Tepuong To coOcTBeHHBIX KOJeOaHWUN NPYKMHHOTO MasTHHKAa paBeH 0,55 c. Onpenenutsb
PE30HAHCHYIO YacTOTY Vpes KOJIeOaHmii. B Bsi3koii cpene mepuos Toro xe mastauka T=0,56 c.
B mHe cocyma mpoaenaHo oTBepcTMe cedeHHeM Si. B cocyn HamuTa Boja A0 BBICOTHI h.
OnpenenuTtsd MIOMIAIL IOTEPEYHOTO CEYSHHS CTPYH, BBITEKAIOIIEH U3 COCya Ha paccTOsHUU 4
h ot ero nua. Cunrarp, 4TO CTPYsI HE Pa30OPBI3TUBAETCS, CUIAMU TPEHUSI IPEHEOPEYb.
3BykoBbIe KoneOaHus, wumeromme uactory v=0,5 klIn wu ammmuryny A=0,25 wmwm,
pactipoctpansercss B ympyroit cpeae. [dmuna Bomubl A=70 cm. Haiitu: 1) Ckopocts v
pacrpocTpaHeHusl BOJIH; 2) MAKCUMAJIbHYIO CKOPOCTh YaCTHUIl CPEJIbI.
OnpenenuTh CKOPOCTh L PACcIpPOCTPAHEHHS BOJHBI B YIPYroil cpene, ecnu pa3HocTh (a3 A@
KoJIeOaHui JIBYX TOYEK CPEeJbl, OTCTOSIIIUX APYr oT apyra Ha Ax=10 cm, paBHa /3. Yacrora v
Konebanuit pagHa 25 I'.

Bapuanr 13
MakcuMasnbHas CKOPOCTh TOUKH, COBEpIIAIONICH rapMoHUYeckue kosebaHus, paBHa 10 cm/c;
MaKCHMalbHOe yckopeHue pasHo 100 cm/c’. HailTh HMUKIMYECKYIO YacTOTy o KOoneOaHui, UxX
nepuoa T m ammutyny A.
Ucrounnk 3Byka wyactoTo v=18 kI mnpubnmkaercs K HEMOABMKHOMY pPE30HATOPY,
HAaCTPOCHHOMY Ha BONHY JMHON A=1,7 cM. C KaKoi CKOPOCTHIO JTIOJDKEH JBUTATHCS UCTOYHUK
3ByKa, 4TOOBl BO30YXJIaeMmble MM 3BYKOBbIE BOJHBI BBI3BAIM KoOJIeOaHUS pe3oHaTopa?
TemnepaTypa Bo3myxa pasHa 290 K; y=1,4; u=29-103 xr/mons; R=8,31" Jlx/monsK.
B mmpokoi 4yacTi ropu3oHTAIbHO PACIONIOKEHHON TPyObl HEPTH TEUET CO CKOPOCThIO V=2
m/c. OnpenenuTs CKOPOCTb V2 HEPTH B y3KOM YacTH TPyOBl, €ClM pa3HOCTh JaBieHui AP B
IMPOKOH M y3Koi uacTsax ee paBHa 6,65 kIla. IlnotHocts HedTH 0,9:10° /7>,
3a1aHO ypaBHEHHE TIJIOCKOU BOJHBI t//(x,t) = Acos(a)t—lcx) ,rae A=10 cv; ©=628¢™!, k=2 M.

Onpenenuth 4YacToTy Vv, (a3oByH0 CKOPOCTh L, MaKCUMAJIbHBIE 3HAUEHUS CKOPOCTU H
YCKOPEHHS KOJIEOAHMI 9aCcTHIl CPEIBI.

Bapmuanr 14
DHeprus 3aTyXamlIux KoJeOaHWN MasTHHKA, MPOUCXOMSIINX B HEKOTOpPOW cpene 3a 1 MuH
yMeHbIIIach B 64 paza. Omnpeaenuth Kod()(HUIIMEHT COMPOTHUBIICHHS CPENbl, €CII Macca
MastHuka m=0,1 kr.
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2. CkopocTh L 3ByKa B HEKOTOPOM ra3e INpU HOPMAJIbHBIX YCIOBHAX (R) =10’ Ia, T, =273 K )

pasua 308 m/c. [lnoTHocTh p rasa pasna 1,78 kr/m®. Onpenenuts otnomenue y =C,/C, mis

JIAHHOTO Ta3a.

3. Ilo TpyOe mynuHOM [/ M paguycoM R TedeT CTallMOHAPHBIA MOTOK KUIAKOCTH. CKOPOCTh TEUCHUS
2

r o
KUJKOCTU 3aBHCUT OT PACCTOSHUS ¥ 0 OCH TPYOKH IO 3aKOHY U =), I_F . Haiitu o6bem
KUAKOCTHU, IPOTEKAIOLIEH uepe3 ceueHue TpyOKH B TUHUILY BPEMEHH.
4. TlonepeuHasi BOJIHAa pacHpOCTPAHAETCS BIOJb YIPYroro IIHypa €O CKOpOCTbIO L=15 wm/c.
[Tepuon T xoneGanuit Touek mHuypa paseH 1,2 c., a ammumryga A=2 M. Onpenenuts: 1) My
BOJIHBI A, 2) (ha3zy ¢ KoneOaHHii, CMEIICHHE i , CKOPOCTh |/ U YCKOPEHUE 1/ TOYKH, OTCTOSIIEH

Ha PAacCCTOSIHMM X=45 M OT UCTOYHHKA BOJIHBI B MOMEHT f1=4 ¢; 3) pa3HOCTh (a3 Ap konedbanuit
JIBYX TOYEK, OTCTOAIIMUX OT UCTOYHHKA BOJTHBI Ha paccTosHMIX X1=20 cM u X2=30 cm.

Bapuanr 15

1. Opnopoassblil auck pagumycoM R=50 cMm koseGiercss 0KoJ0 TOPU30HTAIBHON OCH, MPOXOIsIIeH
yepe3 OAHy M3 00pa3yoluxX HWIMHAPUYECKOW MOBEPXHOCTH aucka. Haittm mepuoxa ero
KoJie0aHui.

2. Tlnomans mopimHs B mmpune Si=2 cM?, a mwiomans otBepctus S>=1 Mm>. CKOJIBKO BpeMeHH
OyzeT BbITEKaTh BOJa U3 LIIPUILIA, €CIIM Ha MOpIIeHb AeiicTByer cuia F=8 H, a xox nopuns /=5
cMm?

3. Ilpu npoxoXIeHHH I0e34a MUMO HEMOJBMKHOTO HaOIronaTeNs BbICOTAa TOHA 3BYKOBOI'O

CUTHAJIa Toe37a MEHSETCS CKaykoM. HalTh OTHOCHTEIhHOE W3MEHEHHE YaCTOTHI &, ecim
Yo
CKOPOCTH Moe3/1a paBHA 54 KM/u.

4. Bomna pacnpoctpansiercs co ckopoctbio L=200 M/c. Haumensinee paccrosiHue Ax MEXITy
TOYKaMH cpefbl, (a3pl KojaeOaHUN KOTOPBIX MPOTHUBOMOIOXKHEI, paBHO 2 M. Haiitu wactoty
KoJIeOaHui.

Kpumepuu ¢opmupoeanua ouyenok no 3aoauam 014 CAMOCMOAMENbHOU padomul
cmyoenma (munogwie 3a0a4u):

«omauunoy (5 OammoB) - oOydaromuics TOKa3zajd TIyOOKHE 3HAHUS MaTrepuaia o
MIOCTABJIEHHBIM BOIIPOCAM, TPaMOTHO, JIOTMYHO €ro W3JaraeT, CTPYKTYpUpPOBal M Je-TaTu3UpOBal
uHpopMalnio, u3deras MpocToro MOBTOPeHUs: HHPOpMALMK U3 TEKCTa, MHPOpMalKs Mpe-CTaBlIeHa
B niepepaboTaHHOM Bujie. CBOOOIHO UCTIONB3YeT HE00X0IUMbIe (POPMYIIbI IPU PEILICHUH 3a/1a4;

«xopowoy (_3  Gamna) - oOyyaronuiicss TBEpA0 3HACT MaTepuall, TPaMOTHO €ro M3J1araeT, He
JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEN B MPOIIECCE PELICHUS 3a/1ay;

«yooeremeopumenvroy (_1-2  GammoB) - oOydalImuiics WMEET 3HaHWA OCHOBHOTO
Marepuasa 1o IOCTaBIEHHBIM BONpOCaM, HO HE YCBOWJI €ro JeTajel, JOMyCKaeT OTJeJbHbIe
HETOYHOCTH TP PEIICHNH 3a]1a4;

«neyooenemeopumenwvho» (0 6auIoB) — 00yJaIOMIMIACS TOMyCKaeT rpyOble OIMOKY B OTBETE
Ha MTOCTABJICHHBIC BOMPOCHI U TIPH PEIICHUH 33124

5.1.3. Bonpocwet no memam oucyunaunvt «Mexanuka»
(konmponupyeman komnemenyus OIIK-2):

[IpuBomsTcs OmieTsl K 2-M KoOJUIOKBUYyMaM, 38 U 35 OMIIETOB COOTBETCTBEHHO,
IIPOBOJIMMBIM Ha 2-M U 3-M 3Tanax peuTUHTA.

Bonpocs! k ko1okBHyMy Nel

29



N —

Nk v

kW

Bbuaer Nel

Kunemaruka xak pazaen mexanuku. Haiitu Mmogyne a = [57 +j - k}

Uro 3HAYUT MHBapHAHT NpeoOpa3oBaHHUil KoopAMHAT U BpeMeHu? Kakue mHBapuaHTHBIE
BEJIMYMHBI B IpeoOpazoBanusx [ anunes?

PenstuBucTckoe ypaBHeHUE ABMKEeHUA. DOTOHHBIE PAKETHI.

AOCONIOTHO yHpyrui yaap. 3aKOHBI COXPAHEHHUS MUMITYJIbCA U SHEPIHMH B KJIACCUYECKOMU
buzuke.

Hedopmarus u ee npuuunsl. 3akoH ['yka. Jledopmarnus kpyderus. Monaynb KpydeHUs.
[Tepuon KpyTHIBHBIX KOJI€OaHU (BBIBOT).

buaer Ne2
[Mpuammn otHocutenbHocTH ["anmunes. [IpeobpazoBanus ["anumes.
OcnoBuble equnnilpl CU. Beipazuth yepe3 ocHoBHBIE equuuilpl CH crienyronme BeTMYrHbI:
107 I'Ta, 10° mx/Ix, 10 kH, 102 M»B.
Qopmyna DiHIITEHHA. DHEPrusl MOKOs. 3aKOH COXPAHEHHUS SHEPTUU B PENSTUBUCTCKOM
cinyyae. Kunernueckasi HEprusi B peSITABUCTCKOM CITydae.
MOMEHT HMHEpLUHMHM TBEPAOrO0 Tela W MOMEHT HMHepuuu cTepkHsa. Teopema IllTeitnepa-
['toiirenca (BoIBOM).
Hedopmarust pactsbkeHuss u ckatusi. Mexanundeckoe Hampspkenue. Moaynp FOura u
koo duuument [lyaccona. 3akon ['yka (0000MEHHBII) 1J1s1 pa3HBIX BUAOB Je(OpPMAITHIH.

Bbuaer Ne3
MrHoBeHHas och BpaiieHus. Teopema Ditnepa.
[Tpenen ynpyroctu u npeaen npodHocTH. [Inactuueckue u ynpyrue nedopMarmm.
[TpocTpaHCcTBEHHO-BpEMEHHOM HHTepBall. Ero MHBapuaHTHOCTSH (J10Ka3ath).
Cuna. Beipasuts 1078 mxH, 10° MH uepe3 ocHosHble enunuis CH.
OcHOBHOE YypaBHEHHE JMHAMUKH BpallaTeIbHOTO JBIKEHUS TBEPIOro Tena (BBIBOJ).
VYpaBHenne MoMeHTOB (BbiBOa). CpaBHMTENbHas TaOauIa TMOCTYNATEIbHOTO |
BpAIlaTeIbHOTO JBUKCHHIA.

Buier Ne4
Hedpopmarnust kpyueHus. Pusmyeckuil cmbica wmoayias KpyueHus f. KpyruibHble
KoJie0aHus M UX Nepuo (BBIBOT).
LlenTpocTpeMuTenbHOE YCKOpEHHE (Uepe3 IMHENHYIO U YIIIOBYI0 cKopocTH). Hampasienue
LEHTPOCTPEMHUTEIILHOIO  ycKopeHud. Ilouemy mnipu pasnHomepHom KpUBOIUHEHHOM
JIBIKEHUU €CTh YCKOpPEHHE?
A60Oepanus csera. OnbiT Maiikenscona-Mopi.
II 3axon HproTOHA. YpaBHEHHE NBUKEHUS.
Pabora npu BpamatenbHOM JIBUKEHHUU TBEpAOro Tena (BbiBoja). CpaBHUTENbHAs Tabiua
MIOCTYIATEIBbHOTO U BPAIlaTeIbHOTO IBUKEHHM.

Buaer Ne5
DHeprus v IIOTHOCTh YHEPTHH YIPYTUX Aedopmainii (BEIBOL).
BeKTOpBI. HpaBI/ma CJIOJKCHUS U BBIYUTAHUA BeKTOpOB.

C1oXuUTh d+D a / b (rpacduyeckn)

Bbiuectb b —d: a / \l; (rpacduyeckn)

CnoxuTte: a = 517+6j'—/€ ub= —4l7—j+l€ . BeruecTtb Te ke BEKTOPHI d | b

[TonHast MexaHWuYecKass SHEprus. 3aKOH COXPaHEHHs HHEPrUd B KIACCHYECKOM U
PETSATUBUCTCKOM ciydasix. CBA3b MEXIy KHHETHYECKOW SHEpPruel M HMITYJIbCOM B
PENSATUBUCTCKOM CIIy4dae.

[lenTpoOekHas cuia MHEPIIHH.
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MOoOMEHT HHEpLMH U TEH30p UHEPLUUU. MOMEHT MHEPLIUU KOHYCA (BBIBO).

Buier Ne6.
[TonspHas ¥ UUAMHAPUYECKAs CUCTEMBI KOOpauHaT. VX cBs3b C 1€KapTOBO CHCTEMOM
KOOp/MHAT.
bamnmuctuyeckas runotesa. OnbIT PU30 U €ro TPaAaKTOBKA.
Koadduuuent [lyaccona p u mogyns casura G. Cesas3p Mexny monyinem FOura E, G u .
Ten3zopsl neopManivy U HAMPSIKEHUS.
III 3akon HproTOHA M 3aKOH COXpAHEHUS UMITYJIbCA KAK €r0 CIEICTBUE. Y DPABHEHUE
MOMEHTOB (BBIBOI).
MowmeHT nHepuu mapa (BbIBOJ).

Bbuser Ne7.
I'paduk 3aBHCHUMOCTH OTHOCUTENBHON JedopMalil OT MEXAaHUYECKOTO HaIMpPsKEHHUS.
VYupyras u mactuyeckas AeQopmariui.
Cdepuueckas cucreMa KOOPAUHAT U €€ CBSI3b C IEKAPTOBOM CUCTEMON KOOpAUHAT.
[TocTymaTuBHBIN XapakTep MOCTOSHCTBA CKOpoCcTH cBeTa. [Ipeodpa3zoBanus JlopeHma.
Kunernueckasi sHEprusi B pelsTUBUCTCKOM ciiydae. CBsI3b MKy KHHETHUECKON dHEprueit
1 UMITYJIbCOM B PCIIATUBUCTCKOM ClIydac.
VYpaBHeHHE IBH)KEHUS TBEPAOTO Tena (BbiBoa). CpaBHUTENbHAS Ta0HIIA TOCTYATEILHOTO
" BpallaTCJIbHOI'O HBHH(GHHﬁ.

Buner Ne8
Pamuyc-Bextop. ExuHuMuHBbIe BeKTOphl. UeMy paBHO Hpou3BeneHHe: I x j; kxi; [xk;
k xi ? Momynb BexkTOpa d =mi +nj + pk .
Tenszop nepopmaruy ¥ TEH30p MEXAHMYECKOTO Hanpsbkenus. OGo0uIeHHbIN 3akoH ['yKka B

ciy4asix aepopMalliy CIBUTa U KPYUCHHUS.
[TpeoOpazoBanus JlopeHria.

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

3aKkoH BceMUpPHOro TiaroteHus. Pusmueckuit cmpicn G. IloreHnman m HanpsKEeHHOCTb
rpaButannoHHoro nois. [locrostauas Kemepa.

Buiaer No9
CkanspHas BenuunHa. Hamucats 7 ckansipHbIX Benu4uH. HailTu ckansipHOe nMpou3BeAeHHE:

(a7+bj+c/€)-(m7+nf+pl€).

Hedopmanus casura. @usznueckuit cmpica monyns casura G. Cesass mexnay G, |, E. (u -
koa(ddumment I[lyaccona, E — momgynp FOnra).

N30TponHOCT U OJHOPOAHOCTh MPOCTPAHCTBA U 3aKOH COXPAHEHHS MOMEHTa MMITYJIbCA.
3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA B HE3aAMKHYTBIX CUCTEMaX.

VYpaBHeHue MoMeHTOB (BbIBOj). CpaBHMTEeNbHas TaOMUIAa IOCTYNATEIbHOTO U
BpAIllaTEeIbHOTO ABUKECHUH.

PaGora cubl TskecTH (BBIBOA). SIBISIETCS JIM CUIIA TSKECTH MOTeHIHUaIbHOWU? (OOBSICHUTB).

Bbuier Nel0
YeMy paBHO TIPOU3BEICHHE (31T +67 -7k ) X (—27 —47+k ) ?

O0600meHHbI# 3akoH ['yKa A1 pa3HBIX BUIOB AepopMaiinm.
MowmeHT nMIyibca (KoJn4ecTBa JBUKEHM ). 3aKOH COXPaHEHHUs] MOMEHTA UMITYJIbCA.
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3aKOH COXPAaHEHHUs SHEPIUU B PEIATUBUCTCKOM cilydae. DHeprus nokos. KunHernueckas
JHEPrusi B PEIATUBUCTCKOM ciydae. CBs3p MeXAYy PpEIATUBUCTCKOM KHHETUYECKOU
OHEPTrUEH U MOJHOU SHEPTUEH.

CpaBHuTeNbHAs Ta0IMIA TOCTYNATEIBHOTO U BPAIATEIbHOIO JBM)KEHUH. MOIIHOCTD NpH
BpalllaTeIbHOM JABM)KEHUHU TBEPJOTO TeJla BOKPYT HEMOABHKHOM OCH.

Buaer Nell
Cucrema orcuera. Baxneilmme cucrembl KoopauHatr. Hailtu Monayns  BeKkTopa
a=3i -5j+k
AOconroTHas 1 OTHOcUTeIbHas nedopmarus. 3akoH ['yka. dusnueckuiit cMbIch G, E, L.
IT kocmuaeckast ckopocts. (BbiBON). [TocTosiHHas Kemepa.
Pabora cun BcemMupHOro TAroreHus (BbIBOA). SIBIAIOTCS JM  CHUJIBI  TATOTEHUS
MOTEHITUATBHBIMU? (OOBSICHUTB ).
@opMmysbl CIIOKEHUS CKOpocTed B mnpeoOpasoBaHusix JlopeHua. (BeiBoa). SIBisercs num
CKOPOCTh MHBapUAHTHOM BETMYUHON B mpeoOpazoBanusx Jlopenma?

Buaer Nel2
Cxopocts B koopauHatHoit popme. [Ipoexunu ckopoctu Ha ocu OX, OY, OZ.
JIBm>xeHue tena, OpoIIeHHOTO0 FOPU30HTAIIBHO.
Wmnynec. M3onupoBaHHas cuctema. 3aKOH COXPAaHEHUS UMIYJbca. 3aKOH H3MEHEHUs
UMITYJIbCA B HEU30JIMPOBAHHBIX CUCTEMAX.
IlenTp macc. Teopema 0 IBMKEHMH LIEHTPA Macc.
HanpskeHHOCTh M MOTEHIMall TpaBUTALMOHHOIO moist. Kak MeHsiercss HanpsyKeHHOCTh U
NOTEHLIMA] TPaBUTALMOHHOIO IO 3eMJIM C BBICOTOM HaJ IOBEPXHOCTbIO 3eMiu?
['paBUTALIMOHHBIN paguycC U ero Gu3ndeckuit cMbici. «HepHas bipay.

Buaer Nel3
PaBHOMepHOE BpamarenbHOE€ JABM)KEHHE M €ro KHUHEMAaTUYECKHE XapaKTepUCTUKU
(a,.a,.d,p,o,furn.).
JlekapToBa mpsIMOYrojibHasi CHCTEMa KOOpJMHAT M €€ CBsI3b C IOJIIPHOW U
LWIMHPUYECKON CUCTEMaMu KOOPAMHAT.
CrnenctBue npeoOpazoBanuii JIopeHIia — OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH COOBITHI
(BBIBOJ).
Teopema IlIteiinepa-I'tolirenca (BbIBOJ).
HesecomocTs. I'paBuTaniioHHass M MHEpPUMOHHAs Macchl. [IpUHIMI SKBUBaJIEHTHOCTH.
CpaBHuTenbHas TabIMIa NOCTYNATEIHOTO U BPAILlaTEIbHOTO ABUKEHUH.

buser Nel4
JIBukeHne Tena, OpOIIEHHOTO MOA YIJIOM K Topu3oHTy. CKOpOCTh B JTHOOOH MOMEHT
BPEMEHHU IIPU TAKOM JBUKECHUHU.
Bekroproe mnpousBenenue. CBOHCTBa BEKTOPHOTO TmpousBeneHusa. Haiitu wmonaynb
b=3i+4]—k.
OIHOPOAHOCTH MPOCTPAHCTBA U 3aKOH COXPAHEHMS UMITyJbca, Kak ciencteue Il 3akona
Herorona.
PaGoTa B nmorennmanbHOM 1oste. [loTeHnanpHas SHEpPTUsI U €€ HOPMHUPOBKA.
®opmyna [{rnoakoBckoro (BpIBOA). XapaKTepUCTHIECKasi CKOPOCTh CIOXKHOTO MaHEBpa.

Bbuaer Nel5
PeakTuBHOE nBMKeHHE. YpaBHeHHE Memmepckoro (BeIBOA). PeakTuBHas cua.
Heunepuuansnas cucrema orcuera (HMCO). Ilepenocnast cuiia naepuuu.
CrnenctBue npeobpazoBanuii JIopeHIa — cokparieHue JJIMHBI IBIKYIIETOCS Tea.
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TpaekTopusi, myTh, IepeMelieHne. AGCOIIOTHOE, OTHOCUTEIBHOE U TIEPEHOCHOE IBUKECHHUS.

Ha¥iTi pa3HOCTh BEKTOPOB: b —a : a /'b‘

U a= (41T -6 +7k ) b= (—3? —27+5k ) . CpaBHuTenbHas TabauIa MOCTYNATEILHOTO W

BpamaTCiIbHOIo HBHH(CHHﬁ.

Bujaer Nel6
VYrioBasi CKOpOCTh U yIioBoe yckopeHue. Mx nanpapnenus.

HaiiTu ckanspHOe Ipou3BeIeHUE BEKTOPOB: & = (31T —27 +4k ) b= (—5? 37 -7k ) .

PenstuBuctckas macca. 3aKOH COXPAaHEHUS DSHEPIMM B  DPEIATUBUCTCKOM  CIydYae.
Kunerndeckas 3Heprus B pesiiTUBUCTCKOM CIIy4ae.

Pa6ota. MomtHocts. KII/I. MI3MeHeHne KHHETHYECKOM YHEPTHUH.

Kunernueckast sneprust TBeporo tena. Teopema Kenura (BoiBoa). CpaBHUTEIbHAS TAOIHIIA
IIOCTYNATEJIbHOI0 U BPAIIATEIbHOTO JBUKCHUM.

Buuer Nel7
VYckopenue. Yckopenne B koopaunatHon ¢opme. [Ipoekiuu yckopenus Ha ocu OX, OY u
OZ.
TaHreHuuanbHOE, HOPMAJIBbHOE U MOJHOE YckopeHusa. Ilokazarb uX Ha mpuMmepe
KPUBOJIMHENHOTO JIBUKEHUS.
CnenctBue npeodpasoBanuii JIopeHa — 3aMeAJIeHHe X0/1a JABUKYIIMXCS YacoB.
[TorenuuanpHble cunbl. HeoOxoaumoe W IOCTAaTOYHOE YCIIOBHE MOTEHIIMAIBHOCTH MOJIS.
Pabota cun tarorenus (BbIBO).
I kocmuyeckas ckopocts (BeiBo). 111 3akon Kemepa.

Buaer Nel8
Cremiens cB0OOBI. [TocTymarenpHOE, TNIOCKOE U BpallaTeIbHOS ABMKCHUS TBEPIOTO TEIIa.
CkanspHoe MIPOU3BEICHUE u €ero CBOMCTBA. Haittu MPOU3BEICHHUE!

(57 +67—2k)- (31 27 - k).

Cob6ctBenHoe BpeMsa. CBs3b MEXIy NPOCTPAHCTBEHHO-BPEMEHHBIM HHTEPBAJIOM U
COOCTBEHHBIM BPEMEHEM.

Kopuonncosa cuna nHepuum.

AGcomotHo  Heynpyruii  ymap. [lpuBenennas wmacca. CpaBHUTenbHas Tabmuia
MOCTYIATEIBLHOTO U BPaAIaTeIbHOTO JIBHIKCHHIM.

Buer Nel9
Vrael Ditnepa. Haiitu npousseenue: (31T +47 -k ) : (i_ —k+ 5])

PaBHOIIEpEMEHHOE BpallaTeabHOE ABM)KEHUE. YTIJIOBas CKOPOCTb U YIJIOBOE YCKOPEHHE.
Enunuibr ux uamepenus.

OOHOpPOJHOCTh BpPEMEHM M 3aKOH COXpPaHEHMs DSHEPIMH B KJIACCUYECKOM M B
PENIATUBUCTCKOM CITydasiX.

Pabora cun ynpyroctu. SIBIsIIOTCS JIW CHITBI YIIPYTOCTH MOTEHIHATBHBIMU? (OOBICHUTD).
MoMeHT uHepLUHU TeNa BpallleHus: TPOU3BOIbLHON (POPMBI (BBIBO).

buser Ne2(
MoMeHT nHepuMH KOHyca (BBIBOJ).
3akonsl Kennepa. [loctossanas Kemepa.
I 3akon Hetotona. ICO. Macca kak Mmepa MHHEpTHOCTH.
N3onupoBanHas cucteMa. BHenHrue U BHYTpeHHUE CUJIBI. 3aKOHBI COXPAHEHUS.

33



U

9]

&

AW~

9]

(98]

[Touemy cymiecTByeT ycKOpeHUe MPU pasHOMEPHOM KPUBOJIMHEHMHOM JBWKEHUU (ITOKa3aTh
Ha puc. 1 00bsICHUTD). Kakoe 3T0 yckopeHne U Kak OHO HampaBlieHO?

buier Ne21
KpuBonuueliHoe — aBumxkenue. IIpumepsl  Takoro  IBWXKEHMS.  YCKOPEHHs  IIpH
KPUBOJIMHEWHOM JIBUJKEHUU.

HaiiTn cKansipHOE IIPOU3BEICHHUE: (41T —57 +6k ) : (—37 +77 -k ) .

WuBapuantel mnpeoOpasoBanuii ['ammmes. AOCOMIOTHBIA XapakTep OJHOBPEMEHHOCTH
COOBITHH.

MoOMEHT MHEpLMHU CIUIOLIHOIO HUIMHJpPA (BBIBOL).

I'paBuTanmonHblii pagmyc W ero ¢usnueckuii cmbica. «YepHas gwipa». Pasmepsr
Bcenennoii. ['paBuTariionHast 3Heprus mapooopa3zHoro tena (BBIBOI).

Buaer Ne22
['paBuTanmonHas sHeprus mapa (BbiBoa). [ paBUTaliMOHHBIN pannyc (HU3HUECKUN CMBICT).

AOGCOIIOTHOE, OTHOCUTENBHOE U IEPEHOCHOE ABMKEHUSI. DOopMyIibl 111 S, U M d TPU TaKUX

JIBIDKEHUSIX.
PasBuTHe B3ry110B Ha ckopocTh cBeTa. OnbIT Pemepa.
CpenHsisi CKOPOCTh M MTHOBEHHAsl CKOpOCTh. HarpaBieHne ckopocTu Kak BEKTopa.

[TpaBuna cino>keHus: HECKOJIBKUX BEeKTOpoB. Haiitn cymmy a+b +¢+d :

¢
Haiitu pa3HOCTb ClIeIyIOIIMX BEKTOPOB:

\b‘ (rpaduueckn)
d G=5+6j—kub=-7i—j+k

Buier Ne23
PaBHOMEpHOE BpalllaTeIbHOE ABUKEHUE. YTIIOBAsA CKOPOCTh U YCKOPEHUE, UX HAIPABIICHHUS.
JluHamuka Kak pa3zen MexaHuku. 3akoHbsl HploToHa.
OOuwmii mpuHIMI OTHOCUTENbHOCTHU. [IpeoOpazoBanus JlopeHua.
PenstuBuctckuii - ummynbc.  OHepruss 1okos. CBs3b  MEXAY  PEISITUBHUCTCKHUMHU
KMHETUYECKOM DHEPrUe U UMITYJIbCOM.
CronkHOBeHHUsI. 3aKOHBI COXPAaHEHUs IPU CTOJKHOBEHUSX (YIPYTruil U HEYNpYIuid yiapsl).

Bbuaer Ne24
O6006mennbiii 3akoH ['yka. ®usmueckuil cmpicn E. Mexanuueckoe HampsikeHHE G H
OTHOCUTeNbHAs eopmanus €. TeH30pbl G U €.
CpaBHuTenbHas TabIMIa MOCTYNATEIHLHOTO U BPAILlaTENbHOTO ABMKEHUH.
Kak u3Menurcs yckopeHue cBoOopHoro majaeHus ¢ BeicoToit? Il kocmuueckas ckopocTh
(BeiBOM). II 3akon Kemnepa.
MOMEHT HHEpIMH JUCKA U MOJIO0r0 HUIMH/pPA (BBIBON).
CKopoCTb U YyCKOpPEHHE B BEKTOPHOM U KOOPAMHATHOM opmax.

Buier Ne25
3akoHbl coxpaHeHus. [IoHsaTHEe mpocTpaHCTBA U BpeMeHH. MI30TpOITHOCTE U OJTHOPOIHOCTh
IPOCTPAHCTBA 1 BPEMEHH.
OO0BsicHenue abeppanuu cBeta u onbiTa O30 Ha OCHOBE TpeoOpazoBanuii JlopeHiia.
Pabora npu BpamaTesbHOM ABHKEHHH TBEPJOTO Tela (BBIBOL).
Pa6ota cun ynpyroctu (BeiBof). [ToTeHIIMaIbHBIE CHITHI.
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Teopema IlIteiinepa — 'toiireHca (BbIBOR).

Buier Ne26
BekropHas npousseneHue. Haiitu: [5 X 5} JTae d=6i —j+k,b=—i +7)+3k .

JIBukenue tena, OpOIIeHHOT0 TrOPU30HTAIBHO.

YpaBuenne Memepckoro (BbIBOJ).

CpaBHuTenbHasg Ta0dMIla TMOCTYNATEIbLHOrO M BpallaTesJbHOro JBrxkeHuil. I[lomHas
KMHETUYECKasi 3HEPTUsl TBEPAOIO Tela.

Heunepuuanbusie cucrembl otcueta. Cuibl uHepuuu (IEpeHOCHas, UEHTPOOeKHas,
Kopuonuca).

Buer Ne27
VYpaBHeHuUs IBHKEHHS TBep1oTo Tena. CTeneHu cBoOo b, Yiibl Ditniepa.
3aKOH COXpaHEHHS MOMEHTa KOJUYECTBa JIBWXKCHMs. (BBIBOJA). YpaBHEHHE MOMEHTOB
(BBIBOI).
PaBHOMEpHOE BpalarenbHOE ABHKEHUE W €ro XapakTepucTuku. HampasieHue yrioBoit
CKOPOCTH U YTJIOBOTO YCKOPEHHSI.
3akonsl Kemnepa. [loctostnnas Kemiepa. I'paButaninoHHbIN paguyc.

Haiiti Motynb b = 6i —7 j —k . Kakue BeKTOpHBIE BEJIMUYMHBI BbI 3HaeTe? [lepeunciuTs.

Buaer Ne28
MoMeHT uHepLUU TBEPAOTo Tena. MOMEHT UHEPIMH HUIUHAPA (BBIBO).
JIBm>keHue Tena, OpOIIeHHOTO MO/ YIIIOM K TOPU30HTY (BBIBOT).
CpaBHuTenbHas TabIuIa MOCTYNATEIHHOTO U BPAILIATEIbHOTO ABMKEHUN
Hedbopmarust kpyuenus. llepuon KpyTHiabHBIX KoyieOaHMM. YTOpPYrue W IUIACTHYECKUE
nepopmanuu. Moysb kpydeHus ((U3NYeCKUd CMBICT).

Haiitn ckanspHOe Ipou3BeeH e & b = (41T —6]—k ) : (? +27 +3k ) :

Buer Ne29
I'paBuTanmonnas »Heprusi 1mapa (BbIBon). ['paBUTAlMOHHBIN paauyc, ero (usmdeckuit
cMbIci. «HUepHas pIpay.
Haiit pa3sHOCTb: 5—5:(57+]’—3l€)—(47+6]_'+1€) U ad /'l;
4—
DHeprusa ynpyrux nedopmanuid. IlnoTHOoCTs 5SHeprum ymnpyrux nedopManuii  Ans

nedopmaluii pacTsKeHHe-CKaTre U CABUTA (BBIBOT).

3akoHbl HpioTOHA. YpaBHEeHUE ABUKEHUSI MAaTEPUAIIBHOU TOUKH.

Lentp w™macc. Teopema o0 aABMWKEHHMH LeHTpa Macc. CpaBHUTeNbHas TaOmuIa
MOCTYMATENbHOTO U BpAalIaTEIbHOTO IBHXKEHUI.

buier Ne30
MoMEeHT UMITyJIbCa CUCTEMbI MaTepUAIbHBIX TOUEK. 3aKOH COXPaHEHHUSI MOMEHTa UMITYJIbCa.
YpaBHEHHE MOMEHTOB (BBIBOJ).
[TorennuanbHble cHibl. PaboTa MOTEHIMATBHBIX CHIT (CHIT TSXKECTH, YIIPYTOCTH, TSTOTEHUS)
(BBIBOI).
BpamaTtensHoe IBHKEHUE U €r0 KHHEMAaTHYECKUEe XapaKTePUCTUKH (W, dn, dr, B, ¢, ®, T, v,
A, anom—r)-
AOCOMIOTHO HEYNPYTruid yaap (BBIBOJIBI).
Codepudeckasi cucteMa KOOpAWHAT M €€ CBSI3h C JIEKAPTOBOM cUCTeMOW KoopauHat. Haiitu

BEKTOPHOE IIPOM3BEICHHE [5 X 5] = (51T +6] — 7I_$) X (41‘_ -3j- l?)

Buaer Ne31.
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®Dopmynbl CIOXKEHHS cKopocTedd B mpeoOpasoBanusx Jlopenma (BeiBO). SIBnsercs miu
CKOPOCTh MHBapUaHTHOM BETMUHUHON B npeoOpa3oBanusix JlopeHia (BbiBoma)?

Teopema llteitnepa — 'toiirenca. (BoiBoa). YeMy paBeH MOMEHT MHEPLUHU CTEPXKHS Maccoi
m ¥ JUIMHON / OTHOCUTEIILHO OCH, MIPOXOAIIEH Yyepe3 OAUH U3 KOHLIOB CTEPXKHS?
[[unuHapuyeckas cucTeMa KOOPAMHAT U €€ CBS3b C JIEKapTOBOW CHUCTEMOM KOOPIMHAT.

Haiitu @-b :(57—63+E)-(?—E+3j)
IT kocmuueckast ckopocth (BeIBON). | 3akoH Kerepa.

Pabora mnpu BpamareabHOM M IOCTYNATEIbHOM JIBJKEHUSAX. MOIIHOCTh, K.ILJ.
Kunerndeckas 3HEprus B KJIACCUYECKOM U PEISATUBUCTCKOM CIIy4asX.

Bbuuer Ne32
HeuneprnuanbsHas cucrema otcueta. [lepeHocHas u HeHTpOOESKHAS CUITBI HHEPIIUH.
CrnenctBus npeodpazoBanuii JlopeHia (BbIBOI).
Bunel ycxkopenuii. M1300pa3uts rpaduyecku.
O60061menHsbIi 3akoH ['yka. @usndeckuii cmbica E. ['paduk 3aBUCUMOCTH  OTHOCHUTENBHOM
nedopmaluu 0T MEXaHUYECKOTro HanpspkeHus. [Ipenensl ynpyroctu v mpo4YHOCTH. Y ipyras
U Tutactudeckas aedopmanuu.
Kunernueckass sHeprus  TBepaoro  tena  (BeiBox).  CpaBHUTEnbHas — Tabiuia
MOCTYIATEIbHOIO U BPAallaTEIbHOTO IBHXKEHUIA.

Buaer Ne33

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

HaiiTi Mozy:1b BekTOpa d =6i —7 ) +k .

KpuBonnHeliHOE JABM)KEHHE M €r0  KMHEMATUYECKHME  XapakTepucTuku. Ilodemy
pPaBHOMEpPHOE KpPHUBOJIMHEMHOE JBM)KEHHE MPOMCXOAUT Beerna ¢ yckopenuem? Kakxoe 31o
yckopeHue?

CpaBHuUTENbHAS XapaKTEPUCTHKA MOCTYNATEIbHOIO U BPAILlaTEIbHOTO ABMXKEHUM.
OO0mwscHeHue abeppanuu cBeta u onblta Gr3o Ha ocHOBeE NMpeodpazoBanuii JlopeHa.
Pabora mpu moctynarenbHOM M BpallaTeIbHOM JBMKEHHUSAX. Mepa paboTel. MOIIHOCTS.
KIIJI. BriBaet mu pabota orpunarensHoii? Korna?

Buuer Ne34.
JIBi>keHHe TO0 HAKJIOHHOW TIUIOCKOCTH. 3aBHCAT JM YCKOPEHUs UWIMHApPa U IIapa,
CKATBIBAIOIIMXCS 110 HAKJIOHHOW IJIOCKOCTH C YIJIOM HAaKJIOHa 0L K TOPU30HTY, OT MAaccChl
WIMH]pA U 1apa? (I0Ka3aTenbCcTBO).
JuHnaMuka Ten mepeMeHHOW Macchl. YpaBHeHHEe Meriepckoro (BbiBoa). PeakTtuBHas cuia.
XapakTepucTuueckasi CKOpOCTh CJI0KHOTO MaHEBPA.
3akOH BCEMHUPHOrO TiroreHus. @usnueckuii cmbici G. HampsokeHHOCTh M MOTEHIMA
rPaBUTALMOHHOTO MOJIs 3EMJIM U UX 3aBUCUMOCTH OT BBICOTHI.
Haiitu yrimoByro CKOPOCTh M YTJIOBOE YCKOPEHHE TOUYKHU, JBMIKYIIEHUCS COTJIACHO YPaBHEHHUIO
@=A+Bt’ +Ct . B kakux eJMHUIAX OHU U3MEPSIOTCS?

CpaBHeHHE MOCTYNATeIbHOI0 U BpamaTensHoro AprkeHui. (Tabmuma).

Buner Ne35
YeM oTiau4aroTCs ABUKEHMSI TPYy30B MAacCOil m1 WM m2 Ha HENOJBM)KHOM U TOIBUXKHOM
6nokax? HaliTu yckopeHHs TPYy30B @1 U a2 B 1-0M U 2-0M CiTydasix.
[MunuHapuyeckas U MOJIAPHAs CUCTEMbl KOOPAMHAT U UX CBS3b C JEKapTOBOM cuCTeMOM

KOOpAMHAT. UeMy paBHBI IPOM3BENCHUS [ X [, jxk, k-1, j-i,kxj, ixk,i-7?
®opmyna [nonkoBckoro (BbiBoa). POTOHHBIE PAKETHI.

Hedbopmarus kpydenus. Moaynbs kpydeHus. [lepro KpyTUIbHBIX KOJIeOaHUMN. (BBIBO).
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OO6umii  mpuHOMD  OTHOCHTENbHOCTH. IlpeoOpazoBanust Jlopenuma. MHBapuaHThI
npeoOpa3oBanumii JIopeHa.
Busersr Ne36
Heunepuuansusie cucremsl orcuera. [lepeHocHasi, HeHTpOOEKHAsE U KOPUOJIUCOBA CHIIBI
WHEPIHUU.
CrnenctBus npeodbpazoanuii JlopeHma (BbIBOI).
JIBH>KEHME 110 HAKIIOHHOM TIOCKOCTH. YUeMy paBHO YCKOPEHUE @ IMCKA, CKaThIBAKOILIETOCS
10 HAKJIOHHOMW IJIOCKOCTH C YIJIOM HaKJIOHA oL K TOPU30HTY?
CpaBHuTeNbHAS TA0INIA TIOCTYATEIBHOTO M BPAIIATEIbHOTO ABMKEHUM.
3akonbl Kemnepa. Ilocrossnnas Kemepa. ['paBuTanmoHHbId paguyc U ero (GU3HYECKUN
CMBICII.

Bbuier Ne37
[TorenuuanbHbie cuuibl. PaboTa cuil TSXKECTH, YIPYTOCTH U TATOTEHUS (BBIBOJ).
Teopema UlreitHepa-Itoiirenca (BeiBog). Yemy paBeH MOMEHT MHEpPUMHM IIapa
OTHOCHUTEJIBHO OCH MPOXOJALIEH 10 72 paauyca mapa?
Tpaexropusi, myTh nepemenienne. CKOpOCTh U YCKOPEHHE B BEKTOPHON M KOOPAMHATHOM
dbopmax.
MoOMEHT KOJIMYeCTBa JBHKEHUS M MOMEHT CHJIBl CHCTEMBl MaTepHUAJIbHBIX TOYEK.
BHyTpeHHue 1 BHEIIHUE CUIIBL. Y PaBHEHHE MOMEHTOB (BBIBOJ).

Haiitu monyns pamuyc-Bextopa # =ai +bj —ck . Enunanunsie optet i, j, k, i, 7. Ux
(bu3nyeCKuil CMBICI.

Bbuier Ne38
Teopema Kenura (BbIBOJ).
AbcomoTHO Heynpyruil yaap. Kakyro gacTe nmepBoHauanbHON SHEPrUU IMIApOB ¢ MacCaMu
mi U m2 U CO CKOPOCTSMHU LI U L2, COOTBETCTBEHHO, COCTaBJSIOT MOTEPH SHEPIUU Ha
nedopmaluio mapoB B HEYNIPYroM ynaape?
UeM OTIHMYAIOTCS JBWKEHHUS TPY30B 71| W 72 HA HEMOJBIKHOM M TOJBIKHOM Onokax?
Haiitu yckopenue a1 1 a2 B 000uX Cilydasix.

[TpaBuna cnoXxeHus: ¥ BBIUUTaHUS BEKTOPOB. CIIOKUTD: ﬁ/v \b . BeruecTts:
— b
a

Haiiti Momyb BekTOpa # =5i + 6 — 7k

3akonbl HproToHA.

YpaBHeHHE ABMKCHUS MaTepualbHON Touku. CpaBHUTENbHAs Ta0bJaHIa TOCTYMATeIbHOTO U
BpAIllaTEeIbHOTO ABUKECHUH.

Bomnpocsl k ko/L10KBHYMY Ne2

buner Nel
[Mepuoguueckuii mporiecc. ['apMoHHMUeckue KoyeOaHUs. YpaBHEHHE TapMOHUYECKUX
Konebanuii. AMmntyaa, Tiepuona, ¢asza, dYactora KoneOaHuW.  YpaBHEHUSA
TapMOHHYECKOTO OCHUIUISATOPA (BBIBON).
Wutepdepentus u qudpakmnus BosH. CTostaue BoHBL. KOOpIUHATHI Y3J10B U MyYHOCTEH
CTOsTueit BOJHBI (BBIBO).
bak BreicoToit 4=1,5 M HanomHeH Bojoi. Ha paccrosanu d=1 M oT BepxHero kpas Oaka
00pa30BaJIoCh OTBEpPCTHE MaoOro auaMerpa. Ha kakom paccrosHuu / ot 6aka magaer Ha
MOJISL CTPYS, BBITEKAIOIIAs U3 OTBEPCTHUSA?

Bunernr Ne2
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[lepuonpl Konebanuii MaTeMaTHYECKOTO, PY>KUHHOTO U (PU3HUUYECKOTO MATHUKOB (BBIBON).
CoOctBennble konebaHusa. Yacrora cOOCTBEHHBIX KOle€OaHMH 3TUX MasTHUKOB. LleHTp
KadaHus Qusnueckoro wmastHuka. [lpuBenennas panuHa. CBOWCTBO CONPSIYKEHHOCTH
(GU3N4ECKOro MasiTHUKA.

[Tpupona 3Byka. Cuina 1 rpOMKOCTb 3BYKa. DHEPrusi 3ByKOBOM BOJIHBI (BBIBOJ). YIbTPa3BYK,
€ro MoJydeHue U NpuMEHEHHUE (BBIBO).

Onpenenuth MakCUMallbHbIE 3HAYEHUS CKOPOCTH M YCKOPEHHMS TOYKH, COBEpIIAIOIICH

o o o /2
TapMOHHUYCCKUEC KOJIEOAHMSI C AMIIIIUTYA0U A=3 cmu OUKINYECKOHN 4aCTOTOU @ = EC !

Bbuuer Ne3
Dddext Jomrepa. CkopocTh 3ByKa B razax M €¢ U3MEpEHUeE.
Bsi3kocth s)xunkoctu. @usznueckuit cmbich 1. opmyna [lyaseiins (BbIBOT).

KonebGanusi TOYKH TPOUCXOASAT IO 3aKOHY x:Acos(a)tJrgoO). B HekoTophlii MOMEHT

BpEMEHH CMelIeHHe X TOYKU PaBHO 5 cM, ee ckopocTh 20 cm/c u yckopenue (-80 cm/c?).
Haiiti ammiuTyny A4, UMKIM4ecKyio 4actoty @, nepuox T u dasy ¢ =(wt+¢,) B

paccMaTpUBAEMbIil MOMEHT BPEMEHHU.

buner Ned
MexaHuka XKUAKOCTEH M ra3oB. YeM OTIMYAIOTCS KUIAKOCTH OT Ta30B? 3aKOHBI
ruapoctatuku ([Tackamns, Apxumesna, COOOIAOIIMXCS COCYIOB). Y CIIOBUE IJIABAHUS TEI.
Bonnsl. [IpononbHble U nonepeyHsle BOiAHBL JljinHAa BOHBL. CKOPOCTH pacpOCTpaHEHMS
IIPOJIOJILHON U MOTIEPEYHOM BOJIH B TBEP/BIX TeNlaX (BBIBON).
Haiiti BennunHy J1000BOTO COMPOTHUBIICHUS CAMOJIETa, UMEIOILIET0 KpbUlbs MIomaapo 40
M?, eciTi U3BECTHO, UTO JaBJIeHHe Bo3ayxa noa kpsuiom 10 H/em?, Haz kpeutom 9,8 H/em?, u
YTO JT0OOBOE COMPOTUBIIEHNE MEHBIIIE TOAbeMHON ChJibl B 10 pas.

Buier NeS

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

Teuenne xuaxoctd mo Tpy6am. CKOpOCTh JKUAKOCTH B LMIMHIPUYECKOH TpyOe (BBIBO).
['panuent ckopoctu. Ero Hampasienue.

JIBe TOUKM HAaXOJATCA HA PAcCTOSAHUM 6 M U 10 M OT UCTOUHMKA MEXaHUYECKUX KOJIeOaHUH.
Haiitu pasHocth ¢a3 konebaHuil 3THX TOYEK, eciu rnepuoja kosnebanmii paser 0,05 c, a
CKOpOCTh MX pacnpocTpaHenus pasHa 200 m/c.

Buier Ne6
Uro Takoe «wuieanbHas» xuakocTs? CrannmoHapHoe TeueHHe. 3akoH bepHymiu (BbIBON).
YpaBHEHUE HEPA3PBIBHOCTU CTPYHU. JJMHAMHUYECKOE AaBICHHE.
3aryxaromue KonebaHus. Y paBHEHUE IBI)KEHUS IPU 3aTyXaloluX KojlebaHusx. JlekpemeHT
3aTyxaHus ¥ JorapupMuIeckuil 1eKkpeMeHT 3aryxanus. x ¢usndeckuii cMpica. YacroTa u
MEPHO]T 3aTYXAIOMUX KOJIeOaHWH. AMIUTUTY/1a 3aTyXaloNUX KOJIEOaHHi.
Apeometp maccoit 50 1, uMmerouii TpyoKy nuameTpoM d=1 cm, miaBaeT B Boje. ApeoMeTp
HEMHOTO MOTPY3UJIM B BOAY M 3aTeM IMpEeAOCTaBUIM caMOMy cele, B pe3ysbTaTe Yero oH
CTaJl coBepuIaTh rapMoHudeckue konedanus. Haiitu nepuon T 3Tux xoneOaHuii.

Buuer Ne7
BI)IHy)K)IeHHI)Ie KOJIeOaHUS. YPaBHeHI/Ie JABVOKCHUS TIPU  BBIHYXICHHBIX KOJIEOAHUAX.
YactoTa W aMIUIMTYAa  BBIHYKACHHBIX  KoJIeOaHWH.  AMIUTUTYAHO-4acCTOTHAs
xapakrepuctuka. Pesonanc. [looporHocts. [llnpuna pe3oHaHCHON KPUBOH.
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3akoH Herotona mis xunkoctu. Koadduuument auaaMmuueckoi BA3KOCTH, €ro GU3HYeCKH
cMpici. UYto Takoe rpaaueHT cKopocTH? CKOpOCTh TEYEHHsS] JKUIAKOCTH IO
LWIMHJPpUYECKOH TpyOe (BBIBOL).

Haiitn Bo3Bpamaromyto cuity F B MOMeHT #1=1 ¢ W moJIHYIO 3Hepruro E maTepuaaibHOU

TOYKH, COBEpIIAIOIICH KojieOaHusl Mo 3aKoHy X = Acoswt, tae A=20 cwm; a)=2% cl.

Macca m marepuanbHOi ToukH paBHa 10 .

Buier Ne§

VYpaBHeHHE JBUKEHHS TPU BBIHY)KICHHBIX KOJIEOAHUSX. AMIUIMTYAHO-4aCTOTHAS
XapaKTepUCTHKAa BBIHYXKICHHBIX KosneOanuid. Pe3zonanc. J[oOpoTHOCTP W €€ CBSI3b C
JorapuMUUECKUM JeKpeMeHToM 3aTyxaHus. [llupruna pe3oHancHOM KpUBOH.

3akon Crokca. BeiBon (opmynsl it ko3 duimenTa BI3KOCTH NPU MAJACHUU IIapuKa B
BSI3KOM JKUKOCTH.

B oTkpeITyio ¢ 00oux KOHIOB U-00pa3Hylo TPpyOKY C IUIOIIAIbI0 IMONEPEYHOT0 CEYCHUS
$=0,4 cM? GBLICTPO BIMBAIOT PTYTh Maccoit m=200 2. Onpenenuts nepuon T koneGanuii

pryTH B Tpy6Ke. [LnotHOCTH pTyTH 13,6-10° KI/M’ .

Buier Ne9
VYpaBHEHHE TapMOHUYECKOTo ocuuiuiatopa (BeiBox). Ilepuon komebanus (GU3NUECKOTO
MasiTHUKa (BbiBOA). [IpuBenennas jumHa. LlenTp kayanus. CBOHCTBO CONPSKEHHOCTH.
BonHoBoe ypaBHeHME (BBIBON).
Bopa teder no tpybe auamerpoM d=5 cM co cpeaHeil ckopocThio V=10 cm/c. OnpenenuTs

yucio Pelinonbaca Re W ykasaTh xapakTep TedeHHs Kuukocth p=10" ke/m;

Mo = 107 Ia-c

Buier Nel0
Uto Ttakoe “coOcTBeHHBIE” KOJIeOaHUsI? DHEpPrust rapMOHUYECKHX Koyiebanuid. OoOiee
yCIIOBHE TAPMOHUYHOCTH KOJieOaHu (J10Ka3aTh).
JloGoBOE COMPOTHBIICHHE W TMOAbEMHas cuia. [IpWduHBI JTOOOBOTO COMPOTUBIICHUS B
“uneanbHON” JKUIKOCTH M B BSI3KOM kuakocTu. JlamuHapHOe U TypOyJIEHTHOE TEYeHHE.
Kputnueckoe uncio Re mist nBuxkyierocs B »kUIKOCTH mapuka. Uro onpenenseTr Rewpur?
MumMoO HENOABMKHOTO AJIEKTPOBO3a, TyIOK KOTOPOTO JAaeT CUTrHanm 4actoTor vo=300 I,
mpoe3xkaeT moe3n co ckopocThio u=40 m/c. KakoBa kaxymascs 9acToTa VvV TOHA IS
nacca)xupa, Korja: a) moe3;a npuoimKaeTcs K 3JIEKTPOBO3Y; 0) Korja ynaisercs OT Hero?

Bbuser Nell
YpaBHEHHE IUIOCKOM BOJHBI, PacCIpOCTPAHAIOIICHCS B IIPOU3BOJIBHOM HAIPABICHUU
(BbIBOA). BOTHOBOI BEKTOp M BOJTHOBOE YHCIIO.
[Torpanununslii crnoit u ero Tonmmua. Yucio PeitHonbiaca. JlamuHapHoe U TypOyleHTHOE
teuenne. Kpurnueckoe uncio Re qis paznuunbix cirydaeB. 3akoH CTokca.
Haiitu nepros cBOOOIHBIX MaIbIX KOJeOaHUN CTPYHBI JUIMHOM 1 M ¢ Tpy3uKoM Maccoit 1
T, YKpeIJIeHHbIM Ha ee cepenune. Hatsokenue autu 10 H. Maccoii ctpyHbl mpeHeOpeusb.

Buuer Nel2
OHeprusi 3ByKOBOM BOJHBI (BBIBOJ). BEKTOp MIOTHOCTH MOTOKA SHEPrHU (BEKTOpP YMOBA).
3aryxanue BOJHBL. VHTeHCHBHOCTH BOJHBL. Koad¢uumeHTsl 3aTyxaHus M HOTJIOUICHUS
BOJIHBI.
['apmonnueckue konebaHua. AMIUIMTY[a, nepuod, ¢asza, dYacrora TapMOHMYECKHX
KoJieOaHu. YpaBHEHNE TAPMOHHUYECKOT0 ocuiuIsATopa (BbiBo). [IpuMepbl rapMoOHUYECKUX
KOJIeOaHUH.
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Omnpeznenuts CKOPOCTh 3ByKa B a30Te u Bopopone mpu T=400 K. x, = 28-107° k2 / monw;

My, =2-10" xe/ monw;

Buier Nel3

VYpaBHEHHE TapMOHUYECKOTo ocimuisTopa (BeiBoa). Ilepuon komneGaHuil MpyKUHHOTO
MasiTHUKA (BBIBOJ). YacToTa COOCTBEHHBIX KOJICOAHUH MPYKUHHOTO MASITHHKA.
[Tpupona 3Byka. Cuiia ¥ TPOMKOCTh 3BYKa. DHEPTUsi 3BYKOBOW BOJHBI (BBIBOX). D PexT
Homiepa. CKkopocTh 3ByKa B Ia30BOM cpejie.
Jlatynnpiii mapuk auametrpoM d=0,5 MM manaer B rminepune. OnpeaeuTh:

1) ckopocTh L paBHOMEPHOTO JIBUKEHUS IIApUKA.

2) sBIAETCS JIM TOpPU  OTOM  CKOPOCTHM  OOTEKaHWEe IIapuKa JaMUHAPHBIM?

Puun 28,5510/ 1 =126-10°%/ i, =148 Ta-c.

Buier Nel4
Wntepdepenus u qudpakius BoaH. Ctosdyre BOMHBI. YCIOBHE MHTEP(EPEHIIMOHHOTO
MakcuMyMma U MUHUMyMa. KoopauHaThI y3710B ¥ ITyYHOCTEH B CTOSIYUX BOJTHAX (BBIBOJ).
[IpencraBieHne rapMOHUYECKHMX KoyieOaHM B KOMIUIEKCHOW ¢opme. CroxeHue
rapMOHHMYECKHUX KoJieOaHu. buenus.
Toyka y4yacTByeT B JBYX OJMHAKOBO HANpPaBICHHBIX KOJEOAHWSX: X, =4 sinwt u

x,=A,cosmt, tme A=l cM; A>=2 cM; o=1 c'. Onpememuts ammouryny A

pe3yAbTUPYIOLIEro KosebaHUs, ero 4acToTy vV U HadalbHyI0 ¢a3y ¢o. Haiitu ypaBHeHue
3TOTrO JBUKEHHUSL.

Buier NelS
Uem oTnuyaroTcst KUAKOCTH OT Ta30B? 3akOHBI THUIPOCTATUKU. 3akoH bepHyu.
JluHaMHUUYECKOE 1aBICHHE.
Bonnosoe ypaBuenue (BbiBox). Omnepatop Jlamaca.
MomnocTs N M30TPOMHOrO TOUYEYHOTO MCTOYHMKA 3BYKOBBIX BOJH paBHa 10 BT. KakoBa
cpenHsisi oObeMHas IIOTHOCTh # DSHEPTUU Ha paccTosHUM r=10 M OT UCTOYHUKA BOJH?
Temneparypa T Boznyxa pasHa 250K.

Buaer Nel6
3akon Heiorona mig xunkoctu. ['pagueHt ckopoctu, ero HampasiieHue. Puznyeckuit
cMbIciT K03 duunenTa Ba3koctu. 3akoH CTokca.
CxopocThb pacnpoCTpaHEHHS YIPYTHX BOJIH B TBEP/bIX TeNax (BBIBO).

o o % o
Haiitu otHOIIEHHE CKOpPOCTCHU 3BYKa —L B BOOOPOAC U YTJICKUCIIOM Ira3C¢ Ipu OAUHAKOBOU
L
2

Temmeparype rasos. ( u,;, =2-107 kz/monb ; pe, =44-107 ke / monw).

buner Nel7

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

CkopocTh Te4eHHs BA3KOM MKUAKOCTU MO IMIMHApUYecKoW TpyOe (BbiBon). ['pamueHT
CKOpOCTH U ero HampasieHue. JlamuuapHoe u TypOynenTHoe TeueHue. HYucno PeitHonbca.
TonmuHa TOrpaHUYHOTO CJI0SI. SIBJISIETCS JTM OHA MTOCTOSIHHOM BETUYUHON?

Bona teuwer mo kpyrmoit TpyOe nmamerpom d=5 cM co cpenHeil ckopocTtbio L=10
cm/c.Onpenenuts uucio PeliHombaca Re W yka3zaTh XapakTep TEYEHUS JKUIKOCTH

(JTaMMHapHOE UK TyPOYIEHTHOE) Oy, = 10° e/ Mo = 10° ITa-C .
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Buier Nel8

OOTekaHue Ten «MIealIbHONY U peallbHOM KUJIKOCTHIO U ra3oM. JIoOoBoe conmpoTuBIEHUE U
noabemHas cuia. Lupkymsiuus ckopoctd u dopmyna Kykosckoro-Kyrra. Oddexr
Marnyca. (00bsICHEHHE).

VYpaBHeHHE IIJI0CKON BOJIHBI (BbIBO). BOJIHOBOE 4MCIIO 1 BOJIHOBOM BEKTOP.

[Inockas 3BykoBas BosiHa umeer nepuoa T=3 mc, ammutyay A=0,2 MM U JUIMHY BOJIHBI
A=1,2 M. I ToYeK cpeipl, yIaJICHHBIX OT UCTOYHUKA KOJeOaHUH Ha paccTOSHUE X=2 M,
HaWTu: 1) cMemeHue W(x,t) B MOMEHT ?1=7 MC; 2) CKOPOCTh l/)(x,t) U YCKOpEHHUe lﬁ(x,t)

B TOT XK€ MOMEHT BpeMmeHu. HauanbHas ¢a3a pasna 0.

Bbuier Nel19
VYpaBHEHHE IUIOCKOM BOJIHBIL, PAacCHpPOCTPAHSIOLICICS B IPOU3BOJILHOM HalpaBlIeHUU
(BeiBOn). BomHOBoe wuymcno u  BomHOBOW BekTop. Kosdduuumentsr 3aryxanus u
MIOTJIOIIEHUS BOJIHBI.
[Tamenue mapuka B BA3KOW JKUAKOCTH. BwiBom Qopmyinsl mis pacdera koddpduiueHra
BA3KOCTH 1 ’KUIKOCTU. 3aKoH CTokca. PU3NUECKUI CMBICT 1.

Konebanus TOYKM MPOUCXOIAT MO 3aKOHY x:Acos(a)t+qu). B HekoTopblii MOMEHT

BPEMEHM CMEILIEHWE X TOYKM paBHO 10 cM, ee CKOpOCTb M YCKOPEHHE DPAaBHbI
cootBerctBeHHO 30 cM/c 1 (-100 cm/c?). Haiftn aMmmiutyny A, HMKIMYECKYIO YacTOTY O,
nepuon T u pazy ¢ = (a)t + goo) B pacCMaTpUBAaEMbIii MOMEHT BPEMEHH.

Buaer Ne20.
Uto Takoe 3BykoBbie BONHBI? CHila, TPOMKOCTh, HHTEHCUBHOCTh 3BYKa. YJBTPa3BYK, €ro
nojryyeHue u npumenenue. dpdexr Homiepa.
®opmyina [lyazeiins (BbiBoa). @usndeckuil cMbIci KO3 ULIMEeHTa BI3KOCTH M.
3Byk uwacrotoi v=500 I'm pacmnpocrtpansiercss B azore npu T=300 K u P=100 IIa.
Ammuutyna 3BykoBoro aasieHus Po=1 Ila. Onpenenuts ammuutyny A xonebaHuil yacTuiy
a3ora.

Buaer Ne21
BeinyxeHHbIe KoseOaHusl (ypaBHEHUE JBHKEHUS). AMIUIUTYa U 9acTOTa BBIHYXKJIEHHBIX
KoneOaHui. AMIUIMTYHO-4YaCTOTHAsi  XapaKTEepPUCTHKA BBIHYKIEHHBIH  KoJeOaHUH.
Pe3onanc. JIo6potHocTs. [lInprHa pe3oHaHCHOMN KpUBOIA.
[lepuon koneGanuii Mpy>KUHHOTO MasiTHUKA (BbIBOA). YacToTa COOCTBEHHBIX KOJIEOAHUI
IPYXKUHHOI'O MasiTHUKA.
[Tepuon To cobcTBeHHBIX KoJIeOaHU NPyKUHHOTO MasiTHUKA paBeH 0,55 c. B BsA3Kkoit cpene
NEpUOJ TOro e MasTHHKa cran paBHbIM 0,56 c. Ompenenutb pPE30HAHCHYKO YacTOTy
KOJIE0aHUH Vpes.

Buuer Ne22
Cob6cTBeHHble KoNebaHMs. OHeprus TapMOHHMYECKUX KoyiebaHuil. MakcumanbHas
KUHETHYECKasi U MaKCHMallbHas MOTEHIUAbHAsl HEpPIrus TapMOHMYECKUX KOJeOaHUH.
OG6iee yciaoBre TapMOHUYHOCTH KOJIE0AHUH. (JIOKa3aTEIbCTRO).
3akoH Hprorona nnsa xuakoctu. 3akoH Crokca. dusmdeckuil cmpica 1m. UYto Takoe
IPaJUeHT CKOPOCTHU KUJIKOCTHU MPU TEUEHUH KUJIKOCTH B IMIUHAPUYECKON TpyoOe?
B ropu30HTaILHO PacloIoKeHHOH Tpybe ¢ miomanbio S1=20 cM? TedeT KMAKOCTh. B
OIHOM MecTe Tpyba MMeeT CyXkeHHe ¢ IUIOmaibio cedeHus S>=12 cm?. Passocts Ah
YpPOBHEW B JBYX MaHOMETPHYECKHUX TpPYyOKaxX, YCTAaHOBJICHHBIX B IIHPOKOH M Y3KOU
qacTsaxX TpyObl, paBHa 8 cM. OnpenenuTs 00beMHbIN pacxon Qv )KUIKOCTH.
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Bbuaer Ne23
Boanoroe ypaBuenue (BbiBoa). Onepatop Jlarmmaca.
YpaBHeHHE IBUKCHUS TIPH 3aTyXAIOMUX KOJICOAHUSX. AMIUIUTYIa M 9acTOTa 3aTyXaroIIIX
kojeOanuii (BeiBox). JlekpeMeHT U JjorapudMHUYECKHH JEKpeMEHT 3aryxaHus. Mx
(bu3nUecKuil CMBICI.
Bonna pacnpoctpansieTcss B ynpyroi cpeae co ckopocteio L=50 wm/c. Hammenbliee
paccrosiHue AX MEXIy TOYKaMU cpenbl, (a3l KojaeOaHWH KOTOPBIX MPOTUBOIOJIOKHEI,
paBHO 2 M. OTnpeenuTh 4acToTy V KoieOaHuH.

Buier Ne24
OHeprus ynpyrod BOJHBI U CpeAHEE 3HAUCHHE OOBEMHOM IJIOTHOCTU SHEPTruu (BBIBO).
Bekrop YmoBa-Ilolitnara. UHTEHCUBHOCTD BOJIHBI.
VYpaBHeHHE Hepa3pbIBHOCTH U YypaBHeHue bepuymin (BeiBox). Kak oOpasyercs
«BcachIBaromuin» 3¢ ekt B kapOroparope?
Haiitu BO3Bpamaromyto cuiny Fp B MoMeHT t1=1 ¢ u nonnyro sHepruto E maTepuanbHO
N 2r
TOYKH, COBEpIIarolel KoyieObaHus Mo 3aKoHy x = Acoswt, tae A=20 cwm, w=?c .

Macca m Touku paBHa 10 r.

Buuer Ne25
Ousnyeckuii MasSTHUK W Tepuoj ero koiebanuii (BbiBon). [IpuBemennas mmmHa. LlenTp
KadaHHs U CBOMCTBO COIIPAKCHHOCTHU (1)I/I3I/I‘~I€CKOI‘O MasTHHKaA.
[Ipupona 3Byka. Cusia U rpoMKOCTb 3ByKa. CKOpOCTB 3BYKa B T'a30BOM cpene. YIbTpas3ByK,
ero noiyueHue u npumerenne. dpdexr Jlomrepa.
Toukuii 00Opy4, MOJBEIIECHHBIH Ha TBO3/b, BOUTHI TOPU30HTAILHO B CTEHY, KOJeOJeTcs B
IUIOCKOCTH, TapajuienbHoi cTteHe. Paaumyc R obOpyua paBen 30 cm. Haiitu mepuon T
KosiebaHuit oOpyda. MOMEHT WHepIuH 00pyda OTHOCHUTEIIBHO OCH, MPOXOASIIEH uepes

LEeHTp Macc, paseH J, = mR’

buier Ne26
O¢dexkr Marnyca. JloboBoe CONPOTHUBIEHHE M TOABEMHAs CHiIa. Tpu NPUIUHBI
BO3HUKHOBEHUS JIOOOBOTO CONPOTHUBICHHS B BA3KOW >kuakocTu. [lomxbemHas cuia Kpblia
camoutera. Popmyna JXKykosckoro-Kyrra.
®opmyna [lyazeitns (BbIBOM).
B 1py6e c BHyTpeHHUM guameTrpoM d=3 cMm TedeT Bojaa. OmnpeneauTh MaKCUMaTbHBIN

v 3 3
MacCCOBbIM  pacxod  BOJbI Qmax Inpu  JIaMUHAapHOM  TCUCHUMH. pH20 =10" ke/ m 5

Mo = 10° IMa-c.

buaer Ne27
CKOpOCTh TE€YeHMS BSI3KOM JKUAKOCTH MO TpyOe (BeiBOx). JlaMmHapHOe M TypOyJIeHTHOE
teueHus. Yem ompenensercda xapakrtep TedeHus? Urto Takoe rpagueHT ckopoctu? Ero
HampasieHue. Yucno Pelinonbca.
["apmonnueckue konebaHus. YpaBHEHUE FapMOHHUYECKOTO ocIuusiTopa (BeiBoa). Ilepron
KoJIeOaHUH MaTeMaTHYECKOro MasiTHUKA (BBIBOT). DHEPrusi TapMOHMYECKUX KOJIeOaHUH.
Onpenenuth nepros T 3aTyxaromux KojiedaHui, eciu nepuoa To COOCTBEHHBIX KOJeOaHM
cucTeMbl paBeH 1 ¢, a jorapudmudeckuii 1ekpeMeHT 3aryxanus 0=0,628.

Buaer Ne28
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VYpaBHeHHE 3aTyXalomMx KojieOaHuil. AMIUIMTYIAa M 4YacToTa 3aTyXalolMX KoJeOaHuH.
JlexpemenT 3atyxanus. JlorapupMuueckuii JeKpeMeHT 3aTyxaHus. X duznueckuii cMbICT
(BBIBOJIBI).

[Tagenue mapuka B BSI3KOH xuAKocTU. BeiBon hopmynbl mis koddduirienta BsI3KOCTH M
KUJIKOCTU. PUBHUYECKHUI CMBICI 1.

Konebanuss TOYKM NPOMCXOAST IO 3aKOHY x=Acos(a)t+(p0). B HekoTOpbIli MOMEHT

BpEMEHM CMEIeHHe X=5 cM, cKopocTh x =20 cm/c, yckopenue ¥ =-80cm/c”. Haiitu A,

o,T, o= (a)t + (00) B paccMaTpUBaeMblii MOMEHT BpEMEHHU.

buier Ne29

Wutepdepentyst u nudpakuus BOIH. YCIOBHA max U min uHTepdepeHun. BosHoBas
HOBEPXHOCTh U (PpOHT BosIHBL. CTosune BOJIHBL. KOOpAMHATEI y3]10B U IMy4YHOCTEH CTOsSYEH
BOJIHBI (BBIBOJ).

OHeprust ynpyroil BoiHbl (BeiBOA). CpenHee 3HaueHHe OOBEMHOM IUIOTHOCTU SHEPTUM
BOJIHBI (BbIBOZT). BexTop YMmoBa.

OnpeaenuTs KaXKylyrocs 4acTOTy V 3ByKOBOI'O CHUTHaja, BOCHIPUHUMAEMOI'0 MAlIMHUCTOM
CKOpOTO MO0€3/1a, €CIM CKOPBIN M0e3/1 MPUOIMKAETCS K CTOSAIIEMY Ha IMYTSIX JIEKTPONOE3ay
CO CKOPOCTBIO0 L=72 KM/4ac. DIEKTPOIIOE3]] TIOJJACT 3BYKOBOM CUTHAI 9acTOTON Vo=0,6 K[ 1.

Buaer Ne30

VYpaBHEHHE IUIOCKOH BOJIHBI, PACHPOCTPAHSIONIEHCS B MPOM3BOJIBHOM HalpaBIeHUU
(BbIBO). BonmHOBOE uMCIiO M BOJHOBOW BEKTOp. AMIUIUTyHa, (asa, /UIMHA BOJHBI U
CKOpPOCTb PaCHpOCTPAHEHUS BOJIHBI.
Dddext dorrepa. YabTpa3Byk, ero moyryaeHue u npuMeneHne. CKOpocTh 3ByKa B Ta30BOM
cpene. AKyCTUYECKOE U YJIEIbHOE aKyCTHUECKOE COITPOTUBIICHUS.
Onpenenuts JUHY O€ryuieil BOJHBI A, €CIIH B CTOSIUEH BOJIHE PACCTOSIHUE [ MEXKAY:

1) mepBoi U AeBATOMN MydyHOCTAMH paBHO 20 cM;

2) mepBOH U LIECTHIM y3JI0M paBHO 20 cM.

Buaer Ne31
[lepuonnueckuit mpouecc. ['apmoHmveckue konebGaHust (ypaBHEHHE). AMIUIUTYAA,
nepuon, (aza, yactora KosiebaHuii. Y paBHEHHE TaApMOHUYECKOTO OCIUIUISATOPA (BBIBO).
Wutepdepennys u qudpakuns BosH. KorepeHTHbIE BOIHBI, YCIOBHS BO3HUKHOBEHHS max
n min uHTeppepeHunn. Crosune BoyiHbl. KoopaumHaThl y370B M IyYHOCTEH CTOsSYEH
BOJIHBI (BBIBOJ).
B mupoxoit yacTé TOPU3OHTAIBLHO PACIIOJIOKEHHON TPyObI TeueT HedTh CO CKOPOCTHIO
L1=20 M/c. OmpenenuTh CKOPOCTh L2 HEPTHU B y3KOHM yacTu TpyOBI, eciau pasHOCTh AP
JaBleHU B MIMPOKOH M y3kux yactax ee paBHa 10 klla. IImotHocTh p HedTH paBHA
0,910 xr/v’.

buser Ne 32
VYpaBHeHHe TMI0CKON BOJHBI (BbIBOA). BomHOBOE umcio u BOJHOBOM BekTop. BomHoBas
MOBEPXHOCTh U (POHT BOJHBL. CKOPOCTHh PACTIPOCTPAHECHHS TPOIOJIBHBIX U MOMEPEYHBIX
BOJIH (BBIBOJ). JlTHA BOJIHEI.

F
Yem oTnmyaroTcs KHJIKOCTH W ra3bl OT TBEPAbIX Ten? B deMm paszHuia mexny P:E 51

F
G=E? 3akonbl ruapocratuku. ([lackams, Apxumena, COOOIIAIOIMIUXCS COCYJIOB).

VYcnoBue miaBanus Ten (BHIBON).
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3. AmmmTyna 3aTyxaoommx kojeOanuil 3a 10 MHHYT yMeHbIIWiIack B 5 pa3. OmnpenenuTsb
KO3 PHUITUEHT 3aTyXaHHS Y.

Buier Ne33
1. dusuyeckuii MaATHUK: MEPUOJ KoeOaHUI (BBIBOM), MPUBEICHHAS JJIUHA, ICHTP Ka4aHUs,
CBOICTBO COMPSKEHHOCTH. Y paBHEHUE FaPMOHUYECKOTO OCHHILISATOPA (BBIBO).
2. BosHOBOE ypaBHEHUE (BBIBOJ).
3. Jlarynnslii mapuk aumameTrpoM d=2 cM majaeT ¢ MOCTOSHHOW CKOPOCTBIO B TIJIMIIEPHHE.
SIBnsiercsa M ABUKEHUE TIIMIIEPUHA, BBI3BAHHOE MAJCHUEM B HEM IIApHKa, JTaMHUHApHBIM?

O =8,55:10° k2/ s ;7. =1,48 Ia-c.

enuy

Buier Ne34

1. CkopocTh Te4YeHHS BA3KOW KHMIKOCTH MO HWIMHAPHYECKOW TpyOke (BbIBOA). I'paameHT
ckopoctH. JlamuHapHoe u TypOynentHoe TeueHue. Yucno Peiinonbaca.

2. HWurepdepenuus BonH. Korepentnole BoiHbL. CTosiune BOJHBI. KoopauHaThl y3JI0B H
MyYHOCTEU CTOSTUEH BOJIHBI (BBIBO).

3. Juck pagmycom R=50 cm koye0GneTcsi OKOJO TOPU3OHTAJIBHOM OCH, MPOXOIAIICH uepe3
CepelMHy paauyca AMCKAa MNEPHEHAUKYISIPHO IUIOCKOCTH Jucka. Omnpeaenutb MNepUoj
KOJICOAHUH TaKOTO MAasTHUKA U MPUBEICHHYIO JIUHY L.

Buier Ne3S

1. 3axonsl ruapoctatuku ([lackamsa, Apxumena, cOOOIIAIOMIUXCA COCYIOB). Y CIOBUE
TJIaBaHUs Tell (BBIBOI).

2. VYpaBHeHHE IBWKEHUS IPU BBIHYXKIACHHBIX KOJEOAHUAX (BBIBOJ). AMILUIUTYAHO-4aCTOTHAs
XapaKTepUCTHKAa BBIHY)KJICHHbIX KoyieOaHui. Pe3oHaHc M pe3oHaHCHas 4YacToTa.
Pe3onancnas ammiutyna. JlooporHocts. lllnpuna pezoHaHCHON KPUBOIA.

3. Omnpenenuts JorapuMuieckuil JeKpeMeHT 3aTyxXaHusi © cUCTeMbl, I KOTOPOil pe30HaHC
HaOJII0JaeTCsl IPH YaCTOTE, MEHBINEH cOOCTBEeHHOM YacToThl Vo=10 k't Ha Av=2 kI 11.

Kpumepuu ¢hopmuposanus oyenok (oyenusanun) KoJa10Keuyma no memam OUCUUNIUHbL

JlaHHBIN OMpOC SBISETCS OJHUM W3 OCHOBHBIX CIOCOOOB yuéTa 3HAHUW CTYIEHTOB IO
qucuuruinHe «MexaHuKay, KOTOPBIH MOXeT ObITh OCYIIECTBJIEH, KaKk B NMHCbMEHHOH, Tak M B
ycTHOUM (hopme. Pa3BEpHYTHIN OTBET CTyAEHTA JOJKEH MPEIACTaBIsATH COOON CBSI3HOE, JIOTHUECKH
HOCJIEI0BAaTeIbHOE COOOIIEHUE Ha 3a/JaHHYl0 TeMy, IIOKa3blBaTh €ro yMEHHE IPUMEHATh
onpenenenus. IIpm oOLEeHKe oOTBeTa CTyAEHTa CJIEAyeT pPYKOBOJACTBOBATHCS —CIEAYIOIIUMU
KPUTEPUSIMHU, YUUTHIBATD:

— TIOJHOTY U MPaBWJIBHOCTb OTBETA;

—  CTENEHb OCO3HAHHOCTH, TIOHUMAaHUsI U3y4EHHOTI'O;

—  s3BIKOBOE O(pOpPMIICHHE OTBETA.

B pesynvmame konnoxeuyma o0yuarouuxca oUeHuaOm no ciedyrouum Kpumepuim:

«OMAUYHBIL  (BLICOKUL) YPOBEHb KOMNEemeHyuu» - CTaBUTCA 3a PadOTy, BBINOJIHEHHYIO
MOJTHOCTBIO 0€3 OMIMOOK M HEJOYETOB; OOYYaIOLIUICS IEMOHCTPUPYET 3HAHUE TEOPETHYECKOTO U
MPAKTUIECKOTr0 MaTepHala Mo TeMe MpakTUIecKoi padoTsl, pemeHo 100% 3anauy;

«xopowiuti (HOPMAIbHBIL) YPOBEHb KOMNEmeHyuu» - CTABUTCS 3a palboTy, BBITOJIHEHHYIO
MOJTHOCTBIO, HO TIPH HAJTMYUM B HeW He OoJiee 0/THOM HerpyOoii olMOKH U OJJHOTO HeJlo4eTa, He Oolee
Tpex HemoderoB. OOyJaromuiAcs IEMOHCTPUPYET 3HAHUE TEOPETHYECKOTO U IPAKTUIECKOTO
MaTepuaga Mo TeMe MPaKTUYeCKOW padoThl, JOMYCKash HEe3HAUYUTENbHbIE HETOYHOCTH MPH PEUICHUU
3anay, pemieHo 70% 3anauy;

«V0061emMBOPUMENbHBIU (MUHUMATbHBILU, HOPO208bIll) YPOBEHb KOMNEemeHyuu» — CTaBUTCA 3a
paboty, ecnu OakajgaBp MPaBUIHHO BHITIOJHWI HE MeHee 2/3 Bcel paboThl WM JOIYCTUI HE Ooee
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OJIHO Tpy0Ooii OIIMOKK U JBYX HEIOYETOB, He OoJiee OJHOM Tpy0oil M OHOI HerpyOoit omMOKHU, He
Oosnee Tpex HErpyobIx OmHMOOK, OAHON HerpyOoil. OOydarommiics 3aTpyaHSETCS ¢ TPaBUILHOU
OLICHKOM MPEJUI0KEHHOM 3a/1a4M, JaeT HETIOIHbIN OTBET, peieHo 55% 3anau.

«Hey0081IemeopUmeNbHblll (HUdce Nopo208020) YPOBeHb KOMNemeHyuu» — CTaBUTCA 3a padoTy,
€CJIM YUCII0 OUIMOOK M HEIOYETOB MPEBBICHIIO HOPMY JUISl OLICHKH 3 WIIM TMPABHJIBHO BBIIIOJIHEHO MEHEe
2/3 Bceit paboTbl. O0yJaronMiics 1aeT HEBEPHYIO OLIEHKY CUTYyalH, perieHo meHee 50 % 3aiau.

HrtoroBelii Oayi, B COOTBETCTBHM C YCTAHOBJICHHBIMH KPUTEPHUSMH, OIPEICIACTCS
npenojasaresieM. MakcUMallbHOE€ KOJIMYECTBO OaJIOB 3a JAHHBIA BUJI KOHTPOJS MOMKET
coctaBiATh oT 0 — 8 0aJs10B.

5.2. Ouenounvie mamepuanvt 013 pyderscHO20 Koumponsa. Pybeocuviii KoHmponw
OCYILIECTBIISICTCS 10 O0JIee WM MEHEE CAMOCTOSTEIILHBIM pa3jeiiaM — y4eOHBIM MOJYJISIM Kypca |
IPOBOAMTCA IO OKOHYAHUHM HM3y4eHHUs MaTepuana MOAYNsS B 3apaHee YCTAaHOBIEHHOE BpeMmsl.
PyOexHbIli KOHTPOJIH MTPOBOAUTCS C IENIBIO ONPEICICHHUS KauyecTBa YCBOCHHS MaTepraia ya4eOHOTo
MOJyJisl B LIelOM. B TeueHune cemectpa MPOBOAUTCS MPU MAKUX KOHMPOIbHLIX MEPORPUAMUS RO
epaghuxy.

B kauectBe hopM pyOeKHOTO KOHTPOIS MOXKHO HCIOJBb30BaTh TECTUPOBaHHUE (MMMCbMEHHOE
WM KOMIIBIOTEPHOE), MPOBEACHNE KOJUIOKBUYMAa WJIM KOHTPOJIBHBIX padoT. BeimonHsembie paboTh
JOJDKHBI XPaHUTHCS Ha Kadeape TeueHHH Y4eOHOro roja ¥ Mo TPeOOBAHUIO MPEIOCTABIATHCS B
Vmpasnenue KoHTpoJisi kadectBa. Ha pyOexHBIE KOHTPOJBHBIE MEPOIPHUITHS PEKOMEHIYETCS
BBIHOCUTH BECh ITPOrPaMMHBINA MaTepuall (Bce pa3zielibl) MO0 AUCIUILIIHHE.

5.2.1. Ouenounvie mamepuanvl: mecmosgule 3a0anus no oucuunaune «Mexanukay
(xkoumpoaupyemas komnemenyusa OIIK-2). I1oaHBINA IEpEUEHDb MECMOBbIX 3A0aHUIL
npeocmaenern_¢ IOUC —http://open.kbsu.ru/moodle/course/view.php?2id=1240)

1. Kunemaruka npsiMmoJIMHEHHOI0 IBUKEHMSI.
1. YckopeHue MaTepuanbHON TOYKH, JBUKYIIeiics cornacHo ypasHeHHio X=A+Bt+Ct3, rie C= —
0,5 M/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/,
OCTaJIbHYIO YacTh IYTH - CO CKOPOCTHIO 72 KM/4 (B M/C): (2)

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

3. CkopocTh Tena B HauBBICHIEH TOYKE MOJbEMa, €CIIM €ro OpOCHIM BEPTHKaIbHO 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=5-T7j+k paBeH: (1)
17,5 2)9,3 3) -8,66 +4) 8,66 5)-7,5
O, =4i -5/ +k  0,=-2i+7j-5k. D

5. CymMma 1ByX BEKTOPOB

1) 53 2) 45 30 +4) 2i +2j -4k 5) 61 +12j +6k
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6. I1yTh, IpOMICHHBIN TEJIOM 3a 5 ¢, €CIM Ha PUC. MPEACTABICH rpaduK 3aBUCUMOCTH TMPOCKIINU

YCKOpPEHHsI OT BpeMEHHM ax(t), a HavajupHas CKopocTh Tena paBHa O (B M):

(2)

4 bl

a, , M/c”

(3%

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

[#¥]

2. KunemMaTnka KpUBOJMHEHHOI0 IBHKEHUSI.
1. HavanbHasg ckopocTh KamHs, OpOILIEHHOTO C BBIIIKM B TOPU3OHTAIILHOM HANpPaBIECHUH U
yImaBIIero Ha 3eMit0 4Yepe3 2 ¢ Ha paccrosHud 40 M OT OCHOBaHUSA BBHIIKH (B M/C):
(1)

1) 20 2) 10 3) 30 4) 15 5) 25
2. CKopocTh TOYKM B MOMEHT BPEMEHHU, KOTJa HOPMAaJbHOE YCKOPEHHE TOYKH, IBIXKYIIEHCS IO
OKPYKHOCTH pamuycoM 10 M paBHO 4,9 M/c’ , a BEKTOpHI MOJHOTO U HOPMAILHOTO YCKOPEHHIA
o6pasyror yron 60%: ()

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° Kk TOpHU30HTY, B
BBICIIICH TOYKE TpaeKTopuHu (B M/C): (1)

)5 2) 10 3) 15 4) 20 5)25
4. YrioBoe ycKOpeHHe KoJleca, BpallaBIIerocs ¢ 4acToToi 5 ¢! u octanoBuBIEerocs yepes 1 MuH.
IIOCJIE Hayasa BpalleHUs: (1)

1)-0,75m/c>  2)0,52m/c>  3)035c¢c?  4)-0,52¢?  5)0,75c?
5. JluHeitHas CKOPOCTh TOYEK 3EMHOH MOBEpXHOCTH, Jexamux Ha mmpoTe 60° (R3=6400 km):

(1)

1) 250 m/c 2) 300 pan/c 3) 365 pan/c 4) 233 m/c
6. Bektop 1moyiHOTO YCKOPEHUS IPH KPUBOJIMHEWHOM JIBHKECHHH: (1)
l)d:dn_df 2) a=.a +a 3)a:«/a5—af
_ db
a=— o L
4) dt 5)d=0d-R 6) 4= ta;
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3. /IluHaMuKa MAaTepHAJIbLHOW TOYKM M TeJa, ABWKYIIErocsi mnocrynarejbHo. Cwibl B
MeXaHHKe. 3aKOH coXpaHeHHsl mMmyJabca. PaGora, 3Heprus, MOIHOCTb. 3aKOH COXpPaHEHHUS
JHEpPIuu.

1. Iloka3zanue BecoB BO BpeMsi IBUKEHUS TPY30B, €Clid uepe3 OJI0K, MOABEIICHHBIA K IPYKUHHBIM
BecaM, MEpPEeKHHYT IIHYp, K KOHIIAM KOTOPOTrO MpPHUBS3aHbI TPy3bl Macco 2 Kr u 3 Kr:
)

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

2. Cuja COMpOTHBIIEHHS BO3/yXa, €CIM TeJ0 MAccoil 3 KT MajgaeT B BO3JyXe C yCKOpeHHneM 8 m/c’:
(1)

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

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

1) 10%m; 2)107m;  3) 14-10°%; 4) 10°m;  5) 13,6:10%m.

4. OTHOIIEHHE HAYabHOW KUHETHUYECKON PHEpruM Tejia K €ro KMHETUYECKOW SHEPruu B BEepXHEH

TOYKE  TPAeKTOPMH, €clId  Teldo  OpomieHo  mox  yraom  60°  k  ropusoHry:

(1)

D1 2)2 3) 4 4) 5)

5. VU3MmeHeHue BHYTpEHHEH HHEpruu JABYX IIApOB MaccaMd 2 KI M 3 KI, ABWXKYIIMXCA CO
ckopocTsiMu 8 M/C U 4 M/C, COOTBETCTBEHHO, I1OCJI€ HEYNPYroro yaapa, €ciliyd Iapbl JABMXKYTCS
HaBCTPEdy APYT APYTY: (2)

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

6. XKecTkocTh cucTeMbl JBYX MNpYyXHH ¢ xectkoctssMu 5 kH/m m 10 kH/M, coemmHeHHBIX
nocneaosarenbHo (B kKH/M): (1)

1)3,1 2)3,2 3)3.3 4)3,4 5)3.,5

4. lMHAMHKa BPAalIaTeJIbHOI0 ABHKeHHU . 3AKOH COXPAHEHHUS MOMEHTAa MMITYJbCAa.
1. Ileperpyska, ucoeITbIBacMas JIETYMKOM B camoJjieTe, OMHChIBaroleM mneriao Hecrteposa
pamuycom 200 M, B HIDKHEH TOUKe TpPAaeKTOPUH, €ClM CKopocTh camonera 100 m/c:
(1)

1)2 2)4 3)6 4)8 5)10
2. Y101 OTKJIOHEHUSI HUTH MAasTHUKA C TPY30M MacCOd M OT BEPTUKAJM, €CIM HAaTSHKCHUE HUTH B
MOMEHT TIPOXO0’KJICHHUS MOJIOKEHUS paBHOBECHsI paBHO 2mg: (2)

47



1) 60° 2) 45° 3) 30° 4) 50° 5) 90°
3. MOMEeHT UHEpUUU TOHKOT'O OJHOPOAHOTO cTepkHA aauHoi 30 cM u maccoi 100 r oTHOCUTENBHO
OCH, TICPNECHMKYIAPHOH CTEpKHIO M TIPOXOAsImel uepes ero KoHen (B Kr-M2):
)

1)1-103 2)2-107 3)1,5-103 4)3-103 5)4-107

4. JluneliHasi CKOpOCTh IIEHTpa Iapa, CKATUBIIETOCS 0€3 CKOJIbKEHUS C HAKJIOHHOH 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 MHEepLUHUH CUCTEMBI MAaTEPUATIBHBIX TOYEK: (1)
Z[mrx—] m,’”,i " miﬂ
2) 3) dr 4y "% 5) dt

6. Cuna Kopuomnuca, ¢ KoTopoil moe3[1 JAEeWCTBYEeT Ha pPeJbChl, €CIU MOE3] Maccoil m UAET Ha
OIMPOTE (@ C FOTa Ha CEBEP CO CKOPOCThI0O UL (M - YrJIoBas CKOPOCTh BpaIlCHUS 3eMIId BOKPYT

CBOEH OCH): (D)

1) 2) mwR sing 3) 2muwsing 4)

5. KoJjie0aTepbHOE IBHKEHHE

1. CKkopoCcTh  TOYKH, COBEpINAIOINICH  TapMOHWYECKHE  KoJebaHWsT 1O  3aKOHY
x=Acos( ), rue A=2 cM, = 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. Hauvanbhast ¢asza xoneOaHWil TOYKH, COBEPIIAIOIINNA TapMOHHYECKHE KOJEOAHHUsS IO 3aKOHY

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

3. MakcuManbHOE 3HAYCHHE KWHETHYECKOW OJHEPruH, €Cld KOJIeOaHUs MaTepHaIbHOH TOYKH

Maccoit 0,1 r npoucxonar mo 3aKoHy X=A cos(ot) ,rme A=10 cm; =10c! (B
MK/J[x): 3)
1) 10 2)20 3) 30 4) 40 5) 50

4. Ilepuon xonebanuii oOpyda panuycom 40 cM, TOABEIICHHOTO Ha TBO3/Ib, BOUTHIN B CTEHY (B C):

2)

1) 1,55 2) 1,76 3) 1,80 4) 2,55 5) 1,80
5. H3MeHeHue MakCUMaJbHOM KHHETUYECKOM OJHEPrMM TapMOHHYECKHX KoyieOaHUM, eciu
aMIUINTYy/1a KoieOaHui yBennuuTes B 4 pasa: (1)
1) ymensmuTcs B 2 pasza 2) yBesnnuutcs B 16 pas
3) He u3MeHHTCA 4) ymensbiutes B16 pa3

5) yBenuuuted B 4 pasa
6. Tlepron konebanuii ctonOuka 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. BosiHbl B ynpyroi cpene. AKycTuKa
1. JlnuHa BOJIHEL, ecliM BOHOBOE 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 YIIPYyroi cpemne co ckopocthio 100 m/c, a
HaMMEHBIIIEe PACCTOSHUE MEXKIY YaCTHIIAMHU Cpelibl, pa3bl KOIeOaHUH KOTOPHIX MMPOTHBOIOIOKHHI,
1 m(BI): (1)

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

4. OTHOLIEHHE CKOPOCTEHl 3ByKa B a30T€ M KHUCIOPOAE INPU OJMHAKOBOM TeMIlepaType Tra3oB:
)

11,1 2)1,2 3)0,8 4) 0,7 5)1,3
5. Kaxymasicst yactoTa ToHa AJIs MMacCakupa, Korjaa moesq npubnuxaercs co ckopoctsio 40 M/c k
AJMIEKTPOBO3Yy,  TYIOK  KOTOoporo  pgaer  curHain  vactorou 300 Tum (B  Tm):
2)

1) 350 2) 400 3) 300 4) 336 5) 420
6. AMIUIMTY1a 3BYKOBOT'O JJaBJICHUS B CyXOM BO3AyXe (CKOpOCTh 3ByKa 332 M/c), eciu aMIUIUTYAa
KoneOaHWi  wacTuI Bo3myxa 2  MKM, a dacrora 3Byka 500 Tm, (8 [Ila):
2)

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

7. PeaxsiTuBHCTCKAA MEeXaHUKA

1. Kunetnueckas OHEPTHUA peHﬂTHBHCTCKOﬁ JacTubl MacCChbl 1M, ,[[BPI)KanCfICH CO CKOPOCTBIO V!

(1)

1) 2) moc? 3) moc?

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

COOTHOILICHUEM: (1)

1) E*P2C%= c* 2) E=
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3) P2C*-E*= 4) E- P°C*= C*

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

HETOJIBUKHOMN cucTreme OTCYeTa, At - coOCTBEHHOE BpeMsi):
)

1) At'= 2) At=

3) At=At 4) At=

4. PensatuBucrckas (popmyna CIOKEHUS CKOPOCTEH, eciau L' - CKOpocTh OTHOcUTeNnbHO K', vo -

IEpPEHOCHasi CKOpPOCTb, UL - a0CONIOTHAas CKOpPOCTh  (CKOpOCTh  oTHocuTenbHO — K):
(1)

1) 2)

3) 4)

5. CkopocTh, TIpH KOTOPOW KWHETHYECKas YHEPrus JI000W YacTHIIbl paBHA €€ DHEPTHH TMOKOs (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. luBapraHTHOH BelMYMHON B IpeoOpazoBanusix Jlopenna spisiercs: (1)

1) macca 2) Bpems 3) mmHa  4) NPOCTPAaHCTBEHHO-BPEMEHHOW MHTEPBA  5) CKOPOCTh

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

COOTHOIICHUEM: (2)
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1) Ex= 2) P= 3) P4

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

8. CkopocTh, TIpH KOTOPOW MPOJOJIBHBIE pa3Mepbl Tejla YMEHbIIATCS B JBa pasa (B M/C):
(1)

1)2,0-10% 2)2,7-108 3)2,8-10% 4)2,3-108 5)2,6:10®

8. 'mapocTraTnka U rHAPOAMHAMHUKA

1. YpaBHEeHHE HEPA3PHIBHOCTU CTPYH UMEET BUJI: (1)
1) 2) 3) v1 -Sr=v2=02-Si

4) 5)

2. YpaBuenue bepaysum B 00111eM citydae UMEET BU/I; (D
1) 2)

3)PH 4) P

3. 3akoH HproTOHA [17151 BA3KOW KHUAKOCTH (1) - BI3KOCTB): (1)
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AP

L . poAP
1) F= 2) F=- 3) F=ma 4)F=-ma 5) At

4. Yucno PeliHompiaca msis TMOTOKA BS3KOW KUAKOCTH B TpyOke amamerpom d (p, m, L -
MJIOTHOCTh, BA3KOCTh U CKOPOCTD JKUJIKOCTH, COOTBETCTBEHHO): (1)

1) 2) 3)

4) 5)

5. SIBnsieTcss M MOTOK BOJBI JJAMUHApPHBIM, €CIM BoJa TeyeT mno Tpyde amamerpom d=10 cm co
cpenneii ckopocthio 10 M/c (Ba3kocTs Boasl N=107T1a-c): (1)

1) na 2) HeT 3) TypOyneHTHbII

6. JIBuykeHue KUIAKOCTU SBJISIETCS TypOYJIEHTHBIM MU JIBMKEHUU LIAapHUKa B XKHUAKOCTH, 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 ghopmuposanusn ouenok no mecmoevim 3a0aHuim:
(6 OamioB) — moNyYarOT OOydwaromuecs C MPaBWIHHBIM KOJIMYECTBOM OTBETOB HAa TECTOBBIC
Borpockl. Beimonneno 90 - 100 % npeioKeHHbIX TECTOBBIX 3aJaHUN;
(4 6amma) — moay4daroT 00yJaronuecs: ¢ MPaBWIHBHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIE BOIIPOCHI
—70-89 % ot 001ero 00beMa 3aJaHHBIX TSCTOBBIX 3aIaHUI;
(3 6amta) — momy4daroT 00yJaronuecs: ¢ MPaBWIHBHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
— 50 -69% ot 0011eT0 00BbEMA 3aJaHHBIX TECTOBBIX 3aJaHUH;
(2 6amna) — momy4daroT 00yJaronuecs ¢ MPaBUILHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIC BOIPOCHI
—menee 30-49 % ot obiero o0bema 3a/laHHbIX TECTOBBIX 3a/IaHUH.
(1 6amm) — momy4daroT 00yJarIIMeCs C TPABUILHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOTIPOCHI —
meHee 10-29 % oT obmiero o6bemMa 3aJaHHBIX TECTOBBIX 3aJaHHIA.

5.3. Oyenounvie mamepuanvt 01 RPOMENHCYMOYHOU
ammecmayuu (Koumponupyeman komnemenuus OIIK-2).
Llenvio npomesicymounvix ammecmayuti TO JTUACUUIUIAHE SBJISETCS OICGHKAa KadecTBa
OCBOGHUS AUCIHUILTUHBI 00YyJatOIIUMUCS.
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[IpomexxyTouHasi aTTecTalysi TNpeAHAa3HAYeHA Ui OOBEKTUBHOIO IMOJTBEPKACHUS U
OLICHUBAHMs JOCTUTHYTBIX PE3YJIbTATOB OOYYEHMsI IOCIE 3aBEpIICHUS H3Yy4EHUs IUCLUILUINHBL
OcymecTBisieTcss B KOHLIE CEMECTpa M IPEACTaBiIseT COO0M HTOroBYIO OIEHKY 3HAHHUN IO
JUCLMIUINHE B BUAC TPOBEICHUS IK3aMEHA.

[IpomexyTouHasi arrecTanus MOXET MPOBOAUTHCS B YCTHOH, NMUCBMEHHOH (opme, U B
¢dopme TectupoBanus. Ha npoMmexyTouHyro arrectanuo orBoaurcs 1o 30 6amios.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. JIB>xeHue MarepuaibHOM TOYKM 1O KPUBOJMHEWHOM TpaekTOpuu. TaHreHIUaIbHOE,
HOPMAJIbHOE M TMOJHOE YCKOpeHHs. PopMysibl NMyTH U CKOPOCTH IIPU PABHOIIEPEMEHHOM
BpalIaTeIbHOM JIBUKECHUH.

2. Untepdepennus u audpakuus BosH. CTOAYUE BONHBI. YCIOBHUA Max U min HUHTEPEPEHIIUH.
KoopauHnats! y3/10B ¥ Iy4HOCTEHN CTOSUEN BOJIHBI (BBIBOA).

3. 3agaua. Haiitu yckopeHue a LeHTpa OJJHOPOIHOTO IIapa, CKAaThIBAIOIIETOCsS 0€3 CKOJIbKEHUS 10
HAKJIOHHOHM TIUIOCKOCTH, OOpa3yromieil yroi o ¢ ropu3oHTOoM. Uemy paBHa cuia TpEHUs
CUEIUICHUS 1apa U MIOCKOCTH?

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Bekropsl. JleiictBus Haa BekTopamu. CKalsipHOE U BEKTOPHOE MPOU3BeACHUS. Panunyc-BeKkTop.
EnuHuyHBIE BEKTOPHI.

2. MOMEHT MHepIUH TBEpAOro Tejna. MOMEHT MHEPLHH Tella BpAIlEHHs MPOU3BOJIBHONW (HOPMBIL.
Teopema ['totirenca-IlItelinepa (BbIBOI).

3. 3amauva. OnpenenuTh CUy, C KOTOPOM BHHTOBKA JIEWCTBYET HA IUIEUO CTpEJIKa MPHU BBICTpEIE,
€CJIM CYUTATh, YTO CO CTOPOHBI BUHTOBKH JIEUCTBYET MOCTOSIHHAS CUJIa, KOTOPasi CMEIAeT TIe40
cTpenka Ha S=1,5 cMm, a mmyJist MOKUAAeT CTBOJ MTHOBEHHO. Macca BUHTOBKH S KT, Macca myiu 10
I, @ CKOpOCTh ee Tpu Beliete V=500 m/c.

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. Ilepunognueckuit mporecc. I'apmonndeckue konebanus. I'paguk rapMOHHYECKHX KOIeOaHU.
AMiuTyzaa, nepuos, (asza, yactora KosebaHuil. Y paBHeHHE rapMOHUYECKOTO OCIIMIUISTOPA.

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

3. 3amaua. I'py3 maccoif m=3 T moaHuMaroT nebemkoil ¢ yckopeHueM a=2 m/c’. Onpenenutsh
paboty, Ipou3BECHHYIO B MIepBhIe 1,5 ¢ OT HavaJia nmojabpema.

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. DOHeprus rapMoHHuYeckux Kosiebanuil. [lpencraBieHue rapMOHHMYECKHX KoieOaHUN B
KoMILIeKCHOU opme. CoxeHrne TapMOHHUECKUX KonebaHuil. buenus.

2. Kunemaruka tBepmoro Tema. [lonstue abcomoTHO TBepaoro tena. CTemeHu CBOOOMBI. YTIIbI
Oinepa. IlocTynarenbHoe, MIOCKOE M BpallaTeIbHOE JIBMIKEHUS TBEPJAOrO Tesa. YpaBHEHUS
JBUKEHHS TBEPAOTO Tea.

3. 3apaya. Haiitu yckopenue cBoboaHoro najaeHust Ha JlyHe, ecnu ee paauyc paBeH 1738 kwm, a
cpeHss TIOTHOCTh cocTapiseT 0,6 maoTHocTH 3emin. InoTHoCcTs 3emin - 5,4 r/em?.

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. MoMeHT wHepruu TBepaoro Ttena. TeH3op wuHepiuu. OceBble W IEHTPOOEKHBIE MOMEHTHI
HHCPLIUH. MowmeHT HWHCPIUHA CIUIOIIHOTO U IMMOJIOTO HUJINHAPOB (BLIBOII).
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. Cuna. I'paBuTanimonHas 1 ”HEpLUHOHHAsA Macchl. 3akoHbl HbtoToHa. [IpUHIIMN SKBUBAJIEGHTHOCTH.
. 3agada. I'mps maccoii 0,5 Kr mojBemieHa K MPYXKHHE, JKECTKOCTb Kotopoi k=32 H/m, wu
COBepIIaeT 3aTyxawume Koinedanus. OmnpenenuTs MEepuoj 3aTyXarolMx KoyieOaHui, ecinu 3a
BpeMsl JIBYX IOJIHBIX KoJieOaHui aMIuIUTy1a yMeHbluiach B 20 pas.

3K3AMEHAIIMOHHBIN BUJIET Ne 6

. PenaTuBUCTCKOE ypaBHEHUE IBM>KECHMS. 3AKOH COXPAHEHHUS YHEPTUU B PEIIATUBUCTCKOM CilyYae.
PenaruBuctckast Macca. CBsi3b MEXAY PEISATUBUCTCKUMHM UMITYJIbCOM U KHHETUYECKOU
SHEPrUeH.

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

. 3amava. Teno OpoIIeHO ¢ HAYaTBHOM CKOPOCTHIO V) MO YTIIOM O K TOpH30HTY. Haiitu ckopocTh
TeJIa B BBICIIEH TOYKE MOJBEMA U B TOUKE €r0 MaJ€HUs Ha TOPU3OHTAIBHYIO INIOCKOCTb.

3K3AMEHAIIMOHHBIN BUJIET Ne 7

. Bszkocts. 3akon HeroTona mist sxunkoctu. Yucno PeitHonbaca. [lorpanuunsiii cioit. @opmyna
Crokca. ®uznueckuii cMbIcT KO3PHUITUEHTa TUHAMUYECKON BA3KOCTH.

. OCHOBHOW 3aKOH JMHAMHK{ BpaLIaTEIbHOTO JABW)KEHUSI TBepaoro Ttena. CpaBHUTENIbHAs
XapaKTEPUCTUKA MOCTYNATEIbHOIO U BPAIATEIbHOTO ABUKEHUM.

. 3anava. Kakoil nomxsa ObITh cuia F, ynepikuBaromiast Opycok Macchl m Ha TJ1aAKOM HaKJIOHHOU
IJIOCKOCTH, €CIIM YroJl HAaKJIOHA IUIOCKOCTM K TOPU30HTY paBeH o M cuia F mapamienbHa
HakJIoHHON TtockocTu? Kosdduument tpenuss Opycka o miaockocTh paBeH f. Haiitu cumiy
peakuuu N II0CKOCTH.

3K3AMEHAIIMOHHBIN BUJIET Ne 8

. Ileprogpl koneGaHWi MaTEeMaTHYECKOTrO, MPYXKUHHOTO M (PU3NYECKOTO0 MASTHUKOB (BBIBOJ).
CBOICTBO CONPSYKEHHOCTH U NMPUBEIEHHAs JUIMHA (PU3HMUECKOro MasiTHUKA.

. 3aKOHBI COXPAaHEHUS UMITYJIbCa, MOMEHTA UMITYJIbCa U MEXaHUYECKOW SHEPTUU (BBIBOJ).

. 3agaua. Yepes 6510k B BuJe aucka Maccol m=80 T mepeKkuHyTa TOHKasi TMOKas HUTh, K KOHIIaM
KoTopoil monBemieHsl rpy3sl maccamu m;=100 r u m>=200 r. C KakuM YCKOpEeHHEM OyAyT
JIBUTAThCSI TPY3bl, €CIU UX NMPEI0CTaBUTh caMuM cebe? TpeHuem npeHeOpedb.

3K3AMEHAIIMOHHBIN BUJIET Ne 9

. IloTreHnuanbHble CHIIBI, pabOTa, MOLUTHOCTbD, MOTEHIIMANIbHAS U KWHETUYeCcKas sHepruu. Padora B
MOTEHIMAIBHOM I10JI€. 3aKOH COXPAHEHHSI MEXAHUYECKOW SHEPIHH.

. CraunonapHoe TeueHue. 3akoH bepHymin. YpaBHeHnue HepaspbiBHOcTU. Popmyna [lyazeiins
(BBIBON).

. 3agava. MartepuanbHas TOYKa Maccoi m=>5 T coBeplIaeT rapMOHUYECKUE KOJIeOaHus ¢ YacTOTOU
v=0,5 I'u. Ammuiutyna koneGanuit A=3 cM. Omnpenenutsb: 1) CKOpPOCTh V' TOUKH B MOMEHT
BpPEMEHH, Korjia cMeleHne x=1,5 cMm; 2) MakcUMalbHyIO CUy F, IEHCTBYIOLIYIO Ha TOUKY; 3)
MTOJTHYIO SHEPTHIO E KOIEeOIIomencss TOUKH.

3K3AMEHAIIMOHHBIN BUJIET Ne 10

. JluHamMuka Tel mepeMeHHOM Macchl. YpaBHeHue Memepckoro. Popmyna I[{HoIKOBCKOTO
(BBIBOJIBI).
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BonnoBol nporiecc. YpaBHEHHE BOJIHBI, PacIpOCTPAHAIOIIEHCS B IPOU3BOILHOM HAaIpaBICHUU
(BbIBOA). BosmHOBOE umCIiiO M BOJTHOBOM BeKTOP. Da3zoBasi CKOPOCTb.

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

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

3K3AMEHAIIMOHHBIN BUJIET Ne 11

. BomHOBO# miporiecc. YpaBHEHHE TIIOCKOH U cheprdeckoii BoH. BomHOBOE ypaBHEeHUE (BBIBO).
. luHaMKKa cHUCTEeMBbl MaTepUalbHBIX TOYEK. MOMEHT HMITyJbCa, MOMEHT CHJIbl, YpaBHEHHE

MoMeHTOB. LlenTp mMacc (BbIBON).

. 3agada. B TpyOe ¢ BHyTpeHHUM IuaMeTpoM d=3 cM TedeT Boja. OmnpeneanTh MaKCUMaTbHbIN

MACCOBBIi PACX0]] BOJBI IPH JTAMHHAPHOM TedeHHH. Rew=0,5; Nsox =107 Ia-c.

3K3AMEHAIIMOHHBIN BUJIET Ne 12

. I[Ipeobpazosanus Jlopenna. Cneactus npeoOpazoBanuii Jlopeniia.
. 3BykoBble BOJMHBI. CKOPOCTh paclpocTpaHEHHs 3BYKOBBIX BOJH B razaXx. [ pOMKOCTb, 3ByKOBOE

JaBJICHUC, DOHCPIrUu-d 3ByKOBOfI BOJIHBI.

. 3agauda. Toukuii crepxenp maccoit 300 r u gnuHOU 50 cM Bpalaercs ¢ yrioBou ckopocTbio 10

¢! B ropU30HTaNBHON IIOCKOCTH BOKPYT BEpPTHKAJIBHOM OCH, IIPOXOJSIIEH Yepe3 cepeauHy

CTCPIKHA. Hatitu YIIJIOBYIO CKOPOCTh, €CJIM B IIPOLIECCE BpallICHUS B TOM K€ IJIOCKOCTHU CTCPKCHDb
MNEPEMCECTUTCA TaK, UTO OCh BPpAIlICHHUA HpOﬁI{CT 4YCPe3 KOHCI CTCPIKHA.

3K3AMEHAIIMOHHBIN BUJIET Ne 13

. IBmwxenue muaHer u komeT. 3akoHbl Kemnepa. Iloctosnnas Kemnepa. 1l-aq, 2-as, 3-1

KOCMHUYECKHE CKOPOCTH (BBIBOJ).

. Bunel nepopmarnuu. OgHoocHoe pactsikeHue u cxarue. [Ipocroit casur. M3rub m xpyuenue.

3aBucUMOCTh JleopMalvy OT HanpspKeHus (rpaduk).

. 3ajaga. MenHbIi mapuK IuaMeTpoMm d=1 cM majaer ¢ MOCTOSHHOM CKOPOCThIO B KaCTOPOBOM

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

3K3AMEHAIIMOHHBIN BUJIET Ne 14

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

noabeMHas cuia. pdexr Marnyca.

. CTOIKHOBEHMSI M 3aKOHBl COXpPAaHEHHs IIpM CTOJKHOBEHHUSX. YINPYTHE W HEyIpyrue

CTOJIKHOBCHHA.

. 3agaua. Teno Bpamaercss BOKPYr HEMOABHKHOM ocu no 3akony ¢ =10+ 20t — 2t2. Haiiru

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

3K3AMEHAIIMOHHBIN BUJIET Ne 15

. 3aTYXaIOIJ_II/IC KoJIeOaHusI. ypaBHCHI/IC JABVOKCHUSA npu 3aTyXaromux KoJIeOaHMSX.

Jlorapudmudeckuit JEKpEeMEHT 3aTyXaHUsI U IEKPEMEHT 3aTyxaHus. X GU3ndecKuii CMBICIL.
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. IlonaTne MarepuanbHOM TOYKH. TpackTopus, NEepeMelIeHUE, CKOPOCTb U YCKOPEHHE TOYKH.
Onucanue NBYXKCHHUS MaTEPHAIBHOW TOYKH B BEKTOPHOW M KOOpAWHATHON dopmax. DopmMyIibl
MyTH U CKOPOCTH IIPU PABHOMIEPEMEHHOM JIBMKCHUH.

. 3agaya. CriomHoON nuiaMHap maccoit 0,5 Kr U paanycoM 2 CM BpalllaeTcs OTHOCUTEIBHO OCH,

o 2 o
coBmajamueil ¢ ocblo HuImHApa, mo 3akony @ =12+ 8t —0,5t°. Ha umnuuap aeiicteyer
cuIla, KacaTellbHas K MoBepXHOCTH. OIpPeNeuTh 3Ty CHIIy ¥ TOPMO3SLINI MOMEHT.

3K3AMEHAIIMOHHBIN BUJIET Ne 16

. BeinyxeHnbie KoneOaHus. YpaBHEHUE JIBIDKCHUS TIPU BBIHYKICHHBIX KoJjeOaHusx. Pe3onaHc.
HobpotHocTh. Illnprna pe3oHaHCHON KPHUBOM.

. Kunetrnueckas sHeprusi TBepaoro tena. Pabota BHENIHWX CHJI NIPH BPAIICHUH TBEPAOTO Tela
BOKPYI  HEMoJABIXHOM ocu. CpaBHUTENbHAsi XapaKTEpUCTUKA  IOCTYNAaTeNbHOTO U
BpaIIaTeIbHOTO JIBHXKCHHM (Ta0iuIa).

. 3amava. Ha ckonpko kuiorpamMm yMeHbIIUTCS Macca CoJHIIA 3a CYTKH, €Ciii 0011asi MOIIHOCTh
usnydenus ColHIA B CyTKM paBHa 3,8-10%6 B1?

3K3AMEHAIIMOHHBIN BUJIET Ne 17

. 3aKOH BCEMUPHOTO TArOTE€HUsA. ['paBUTAIMOHHAs HHEPrusl MApOOOpa3HOro Tejaa (BBIBON).
I'paBuTanimoHHbli paguyc. HanpsykeHHOCTh M OTEHIMA IPaBUTALIMOHHOIO MOJIS.

. Hedbopmanus pactsxkenus u ciusura. 3akoH ['yka. I'paduk 3aBucumoctd nedopmanuu ot
HaNpsDKEHUs. DHEprus U IJIOTHOCTh 3HEPTUHN YIIPYrux aedopManuii (BbIBOJ).

. 3ajaua. DHeprus 3aTyxaroUMx KojeOaHWi MasTHUKA, MPOUCXOAALIMX B HEKOTOPOH cpexe, 3a
BpeMs t=1 MuH yMeHbIImIach B n=64 paza. Onpenenuts KOdPPHUIUEHT COMPOTUBIICHUS CPEIIBL,
ecsn Macca MasiTHuKa m=0,1 kr.

3K3AMEHAIIMOHHBIN BUJIET Ne 18

. HemnepunaneHele cuCTEMBI OTcue€Ta, ABWXKYIIMECS NPSIMOJIMHEMHO-NOCcTynareapbHo. Cuisl
nHepuuu. HesecomocTts. [IpuHIMI 35KBUBAJICHTHOCTH.
. PaboTa cui TspKeCTH, CHIT YIIPYTOCTH U CUJT TATOTEHHMSL.

. 3ana4a. ToUKa IBMKETCS MO OKPYKHOCTH PAMyCoM R=2 M COIJIACHO yPaBHEHHUIO & = At® , e

A=2 m/c’. B xakoii MOMEHT BpeMeHH t HOpMAJILHOE YCKOPEHHE TOYKU PABHO TAHT€HIMATIBLHOMY?
Onpenenuth TNOJIHOE YCKOPEHHWE a B 3TOT MOMEHT( - KpHUBOJHMHEWHas KOOpAMHATa,
OTCUUTaHHAsI OT HEKOTOPOI HaYaIbHON TOUKU OKPY>KHOCTH).

3K3AMEHAIIMOHHBIN BUJIET Ne 19

. Hemnepumanbuele Bpamatonyecss cuctembl orcuera. LlentpobGexxnas u KopuonucoBa cuiibl
uHepuuu. Mastauk dyko.

. MoOMeHTHI MHEpLIUY 111apa, KOHYCa U CTEPXKHS (BBIBOA).

. 3agada. JIBe mnpyxunbl c xkectkocTamu k;=0,3 kH/M wu k>=0,5 xH/M ckpemieHbr
MOCJIEIOBATEIbHO TaK, YTO a0COMIOTHAs Jedopmaius x2 BTOpOil npyxuHbl paBHa 3 cMm. Halitu
paboTy pacTsyKeHUs MPYKHH.

3K3AMEHAIIMOHHBIN BUJIET Ne 20

. JABMKeHHe MaTepHaJbHONW TOYKH IO OKPYKHOCTH. BEKTOpBI yriioBOW CKOPOCTH U YIJIOBOTO
yckopeHus. @OopMyIIbl IIyTH U CKOPOCTH PABHOIIEPEMEHHOIO JIBUKEHHUS 110 OKPYKHOCTH.
. DHeprus ynpyroi BoJHBI (BBIBOJ). BEKTOp MIOTHOCTH MOTOKA YHEPTUH (BEKTOP YMOBA).
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3amava. Ha xparo muraropmbl B BUJE TMCKA, BPAIIAIONIETOCS TI0 MHEPIIMHA BOKPYT BEPTHKATHHON
OCH C YTJIOBOM CKOpPOCTBIO 8 paj/c, cTouT uenoBek maccoil 70 xr. Korga demoBek mepemien B
HEHTP MIaTGOpPMBbI, OHA CTala BpalaThcs ¢ YIioBoi ckopocThio 10 pax/c. Onpenenuts Maccy
w1atGopmbl. MOMEHT HHEPIIUU YeI0BEeKa pACCUUTATh KaK JIsl MAaTepHAIbHON TOUKH.

3K3AMEHAIIMOHHBIN BUIET Ne 21

. CKOpoCTh pacnmpoCTpaHEHHUsi YIPYTUX BOJH B TBepAbix Tenax (BbiBOA). KoadduuneHts

3aTyXaHUs U IMOIJIOMCHUA BOJIHBI.

. Baxueiimune cucteMbl KOOPJUHAT U UX B3aUMOCBs3b. Equnuuneie optel 1 , ] , k , N, T n

HUX CMBICII.

. 3amaua. Kunermyeckas sHeprusi Bpaiarouierocsi maxoBuka paBHa 1 x/[x. Ilox aeiictBuem

MOCTOSITHHOTO TOPMO3SIIIIET0 MOMEHTa MaxXOBHK OcTaHOBUJCS yepe3 N=80 MoJHbIX 000pOTOB.
HaifTu MOMEHT CHJI TOPMOKCHHSI.

3K3AMEHAIIMOHHBINA BUJIET Ne 22

. CnenctBus npeobpazoBanuii Jlopenna. MuBapuanTsl npeodbpazoBanuii JlopeHua.
. JIBWKeHHE Tena, OpOIIEHHOTO TOPU30HTAIBHO U MO YTIIOM K TOPU30HTY.
. 3agaua. CranpHas NOpPOBOJOKA JJIMHOM | M yKpelsieHa OJHHM KOHLOM TaK, YTO MOXKET

COBEpIaTh KoJIeOAaHHUS B BEPTHKAIBHOM IUIOCKOCTU. [IpOBOJIOKY € Tpy30M OTKIIOHSIIOT Ha
BBICOTY TOJIBeca U OTIycKaroT. OmnpeneiauTb aOCONIOTHOE YJIMHEHUE MPOBOJOKH B HIDKHEH
TOYKE TPAEKTOPHHU JBUKeHHUs Tpy3a. [lnomas ceuenus mpoonaoku 0,8 MM?; Maccoii IPOBONOKH
npenedpeus. Moayns FOura qst cranu E=200 I'Tla.

3K3AMEHAIIMOHHBIA BUJIET Ne 23

. YpaBHEHME BOJIHBI, PACIPOCTPAHSIOIIEHCS B IPOU3BOJIBHOM HAaIpPaBICHUU. DHEPIUsl YIPYron

BOJIHBI. BexTop YMoBa (BBIBO/IBI).

. MomeHnT HUMITYJIbCA U MOMCHT CHWJIbI CUCTCMbl MATCPUAJIBHBIX TOYCK. ypaBHeHI/Ie MOMCHTOB

CUCTEMBI MaTepuaibHbIX ToueK. LleHTp Macc (BBIBOBI).

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

V=72 xm/gac. DnekTpomnoe3 ] MmoaaeT 3ByKOBOM curHas ¢ yactotoud vo=0,6 x['1. Ompenenutsb
KQKYIYIOCS YaCTOTY 3BYKOBOTO CHTHAJIA V, BOCIPUHIMACMOT'O MAIIIMHUCTOM ITO€3/1a.

3K3AMEHAIIMOHHBIN BUJIET Ne 24

. Hedopmarus kpyuenus. [lepuon kKpyTriibHBIX KoJle0aHUN (BBIBO). CBSI3b MEXKAY pPa3TUIHBIMU

YIPYTUMHU MTOCTOSSHHBIMH U UX (DU3UYECKUI CMBICTT.
PeakTuBHOE nBMXKEeHHE. YpaBHEHHE Memepckoro (BEIBO).

. 3agauda. Imnynbsc P pensiTUBUCTCKON YacTHIIbI paBeH moc (C - CKOpocTh cBeta). [loa nelictBuem

BHEIITHEW CHJIBI UMITYJIBC YaCTUIIHI YBETUYIIICS B JIBa paza. Bo CKOIBKO pa3 BO3pacTeT MpH 3TOM
DHEprus YacTUIlbl: 1) kuHeTnyeckas? 2) momaHas?

3K3AMEHAIIMOHHBIN BUJIET Ne 25

. 3akonsl Kemnnepa. 1-as, 2-as1, 3-1 kocmudeckue ckopoctu (BeiBof). [Toctosinnas Kemepa.
. CkamsipHO€ W BEKTOpHOE Ipou3BelaeHue. EnuHuuHBI BekTOp. BblpakeHne BEKTOPHBIX

oTiepaIyii B KOOPAWHATHOM opme.
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. 3ajada. J[Ba MaxoBHMKa B BHJE JIUCKOB paguycoM R M maccoli m Kaxablii pacKpydyeHbl 10
CKOPOCTH BpallleHHs M IpenocraBieHbl camuMm cebe. Iloj nedicTBMeM TpeHUs NepBbIi
MaxOBUK OCTAHOBWICA 4epe3 t CeK., BTOPOM MaxOBMK CHelal 1O IIOJHOM OCTaHOBKM N
000poToB. OnpenenuTb TOPMO3SIINE MOMEHTBI JUI KaX/10r0 MaXxOBHKA.

3K3AMEHAIIMOHHBINA BUIET Ne 26

. 3aKOH BCEMUPHOTO TATOT€HUA. ['paBUTAIMOHHAs HHEPrusl MApPOoOOpa3HOro Tena (BBIBOM).
I'paBuTanmonHbIl paauyc. HanpsKeHHOCTh M MOTEHIIMAI I'PABUTALMOHHOTO I1OJIS.

. Uarepdepennus u nudpakaus ynpyrux BoiH. Db ekt Jomepa.

. 3amada. Ha xpato cBOOOJHO BpaIarOIIErocsi TOPU30HTAIBLHOTO JUCKA, UMEIOIIETO paanyc R u
MOMEHT MHEpUUH [;, CTOMT 4YejaoBeK Macchl m. Juck coBepmiaer n o0/mMuH. Kak m3meHurcs
CKOPOCTb BPALLEHUS AUCKA, ECIIU YEJIOBEK NIEPEUIET OT Kpas AUCKa K LIEHTpY?

3K3AMEHAIIMOHHBIN BUJIET Ne 27

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

. Bsiskocts. 3akon Hetorona jist Ba3koi xkuakoctu. 3akoH Ctokca. Onpenenenue koddduuneHTa
JMHAMHYECKOH BA3KOCTH M3 3a/1a4M O MaJCHUH [IapHUKa B BSI3KOW )KUAKOCTH (BBIBOJ).

. 3agaga. OnpenenuTb MOMEHT CHJIBI, KOTOPYIO HEOOXOJMMO TPHIOKUTH K  OJIOKY,
BpaIaIOIEeMyCsl C YIJI0BOW cKopocThio 40 pazm/c, 4TOOBI OH OCTaHOBMIJICS B TEUCHHE & C.
Huametp 6moka 30 cM, Macca paBHa 8 KI' © paBHOMEPHO pacIipesiesieHa 1o 000.1y.

3K3AMEHAIIMOHHBIN BUJIET Ne 28

. IloctosincTBO cKOpocTH cBeta. OmnpeneneHue ckopocTu cBera Pémepom. Aleppanus cera.
OmnbrTel Maiikenscona-Mopiu u @uso.

. Pacmipeniesienrie CKOpOCTH CTallMOHAPHOTO TEUEHHUs BSI3KOW JKUAKOCTU MO TpyOe (BBIBOX).
®opwmymna [lyaseitns (BbIBON).

. 3amavya. Onpenenutb AMUHY A Oeryiieil BOJHBI, €CIM B CTOSYEH BOJHE PACCTOSHHUE MEXKIY
MEepBOM U cebMOM MyYHOCTSIMU paBHO 30 cM, a MEXAYy NEPBBIM U YETBEPTHIM y3JIOM paBHO 15
CM.

3K3AMEHAIIMOHHBIN BUJIET Ne 29

. JABWKeHHe MmaTepuaJbHOM TOYKM 10 KPUBOJIMHEWHOW TpPAaeKTOpUU. TaHTEeHIMaIbHOE,
HOPMAaJIbHOE U TIOJIHOE YCKOPEHHSI.

. 3BykoBbie BOJIHBI. CKOpPOCTh 3BYKOBBIX BOJH B ra3zax. Akycrudeckuil s¢pdext Jlomiepa.
AKYyCTHUYECKOE U Y/ICJIbHOE aKyCTUYECKOE COPOTUBIICHHUS.

. 3amaga. KoapduuuenT TpeHus MexIy TelIOM M IIOCKOCTHIO, HAaKJIOHEHHOH moj yriom 45° k
ropu3oHty, paBeH (,2. Ha kakyio BBICOTY MOJHUMETCA 3TO TEJO, CKOJIb3S MO HAKJIOHHOMN
MJIOCKOCTH, €CliM eMmy OyaeTr coolmieHa ckopocTh 10 wm/c, HampaBieHHas BBEpPX BIOJb
wiockocTu? KakoBa OymeT CKOpoCTh Tela, KOT/ia OHO BEPHETCS B HHM)KHIOIO HCXOJIHYIO TOUKY
CBOErO JBUKEHUS?

3K3AMEHAIIMOHHBINA BUIET Ne 30
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1. YpaBHeHHE OBMXKEHMsI CUCTEMBI MaTepuaibHbIX Todek. LleHTp macc. Teopema o IBMKEHUU
LIEHTPa Macc.

2. HeunepumanpHbple CHCTEMBI OTCUETA, ABIXKYIIMECS NPSAMOJIMHEHHO-NOCTyNaTenbHo.  CHilbl
uHepuuH. AOGCOJIIOTHOE, IEPEHOCHOE U OTHOCUTEIBHOE IBU)KEHUS.

3. 3agaya. TOHKUNA OJTHOPOAHBIN CTEPKEHD TJIUHOU £ moxer BpaIllaThCsl BOKPYT TOPU30HTAIBLHON
ocu, mpoxoismeil uepes KoHen crepxkHa. CrepxkeHp oTknoHman Ha 90° oT monoxkenus
paBHOBecuss U OTHycTWIH. OmpeneiauTb CKOPOCTh V' HUKHEr0 KOHLA CTEPKHS B MOMEHT
MIPOXO0KICHUSI TIOJI0KEHUSI PABHOBECHSL.

6. Memoouueckue mamepuanst, onpeoeasaruiue npoyeoypvl OUEeHUSAHUA 3HAHUIL,
YMEeHUll, HABbIKOE U (UU) Onvima 0eamenbHOCmu

MaxkcumanbHas cymma (100 6amioB), Habupaemas CTYJEHTOM MO JUCIHUIUIMHE BKJIIOYAeT
JIB€ COCTaBJISIIOLIHE:

nepBasi COCTABIISIFONIAS — OLICHKA PErYJISIPHOCTH, CBOEBPEMEHHOCTH M KaueCTBA BBIMOTHEHUS
CTYJEHTOM Y4eOHOM paboThl MO M3YYEHHIO MAUCLMIUIMHBI B TEYEHHWE IEepHOoJa HU3YyYEHUs
JTUCIUIUIMHBL (CeMEecTpa, WM HECKOIbKHX ceMecTpoB) (cymma — He Oonee 70 OamioB). bamsi,
XapaKTEepU3YIOIIME YCIIEBAEMOCTh CTYJEHTAa IO JWCUUIUIMHE, HaOUpaloTCd UM B TEUEHHE BCETO
nepuoaa 00y4eHUs 3a U3y4CHHE OT/IEIbHBIX TEM U BBIMIOJHEHHE OTAEIbHBIX BUIOB paboT.

BTOpas COCTaBJIAIOIIAs — OLIGHKAa 3HAHUU CTYAEHTAa IO pe3yjbTaTaM I[POMEKYTOUHON
arrectanuu (He 6o1ee 30 —6amioB).

OOmuii Oamm TeKymero W pyOSKHOTO KOHTPOJS CKIAABIBACTCS W3 COCTAaBIISIONIUX,
ykazaHHbIX B «llomoxkenun o pelitunroBoii cucreme KBI'Y». B Teuenuwe yueOHOro mpoiiecca
CTYACHT 00sI3aH OTYUTATHCS 110 TEOPETHUECKOMY MaTepUally U MPAKTUYECKUM 3aHITUSM: OMPOCHI,
WHAWBHUAYalIbHbIE 3a/1aHUs. (TIO KeJlaHUI0 aBTOpa IPU HEOOXOIUMOCTH)

OO6mmit Oamt Tekymero M pyOeKHOro KOHTPOJA CKIAIBIBACTCS W3  CIEAYIOLIUX
COCTABJISIFOLIUX TTPUIIOKEHUE 2.

Llenvio npomerrcymounvix ammecmayuii 10 JUCUUIIIINHE SIBJISETCS OLICHKA KauecTBa
OCBOCHMS JUCLHUIUIMHBI 00y4YaromUMUCS.

Kpumepuu oyenku xauecmea oceoenusn oucyunaunst (Ilpunoscenue 3)

Kputepruem oneHku ypoBHS C(HOPMUPOBAHHOCTH KOMIETEHIIMA B paMKax yueOHOU
JUCIUIUINHBI SIBJISETCS DK3aMEH.

B nmepuon mOArOTOBKM K 9K3aMEHY CTYIEHThl BHOBb oOpamaiorcs K  ydeOHo-
METOMYECKOMY MaTepualy U 3aKperuisiioT IPOMEXYTOUHbIE 3HAHUSI.

ITonroroBka oOyuaromerocsi K 3Kk3aMeHy BKJIIOYAeT TPH dTara:

—  caMOCTosTeNIbHas paboTa B TEUEHUE CEMECTPA;

—  HemocpeICTBEHHas MOJr0TOBKA B JHH, MPEALIECTBYIONINE IK3aMEHY 110 TeMaM Kypca;

— TIOArOTOBKA K OTBETY HA SK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipy moAroToBke K HSK3aMEHY OOyYaroLIUMCS IIeJIeCOO00pa3HO HCIOJb30BaTh MaTepuaibl
JeKIUH, y4eOHO-METOIUYECKHE KOMIUICKChI, HOPMATHBHBIE JIOKYMEHTHI, OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JIUTEPATYPY.

Ha sk3ameH BbIHOCHTCS Marepuaid B oObeMe, NMPEeAyCMOTPEHHOM paboueil mporpammoit
yueOHOM JUCIUILIMHBI 32 ceMecTp. DK3aMeH IMPOBOJAUTCS B MUCbMEHHOMU / yCTHOM (opme.

[Ipu mpoBeneHUM SK3aMeHa B MHChbMEHHOW (YyCTHOH) (opMe BemyIIuil MpemojaBaTellb
COCTaBJISIeT SK3aMEHAI[MOHHbIE OWJIEThI, KOTOphIE MOTYT BKJIIOUaTh B ce0si: TECTOBbIE 3a/laHUs;
TEOPETHUYECKUE BOMPOCHI; 3aJaud WiIM cuTryauud. DopMylIHpoBKa TEOPETUUYECKUX 3aJaHUM
coBmajzaeT ¢ (QOpPMYIUPOBKOW TMepeyHsl BOMPOCOB Ha HK3aMEH, JOBEJCHHBIX O CBEACHUSA
ctyaenToB. Cozep)kaHue BOIPOCOB OAHOTO OMJIeTa OTHOCUTCS K PA3IMUHBIM pa3ziesaM MporpaMmbl
C TeM, 4TOOBI O0JIee TTOJTHO OXBATUTh MaTepHaNl YIeOHON AUCIUTIIIMHBL.

B aynurtopuu, rae npoBOANUTCS YCTHBIM SK3aMEH, JNOJKHO OJHOBPEMEHHO HAXOJIUTHCS HE

OoJiee JeCATH CTYIEHTOB Ha OJHOTO TpernoaaBateis. Ha moaroToBky orBeTa Ha OWIIET OTBOJMUTCS
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40 MUHYT.

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

Pe3ynbTar yCTHOTO WIIM TUCEMEHHOTO 9K3aMeHa BBIpaKAeTCsl OaJTaMH.

Tunossie 3ananus, obecrieunBaromue GopmupoBanre komrnereHnuu OIIK-2 mpeacraBieHsl
B Ta0uIe 7.

Takum oOpa3oM, BBHINIOJIHEHHE THIIOBBIX 3aJlaHUM, TMPEACTABICHHBIX B pazjaene S
«O1IeHOYHBIE MaTePUANTBI IS TEKYIIETO U pPyOEeKHOTO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM
aTTECTAIlMW» TTO3BOJUT KPUTHUYHO, OLICHUTHh CIIOCOOHOCTH MCIOJIb30BaTh 0a30BbIC TECOPETUUYECKUE
3HaHUS (YHAAMEHTAIBHBIX pa3fesioB oOmel U TEOpeTHYecKOW (GU3MKM Ui  pelIeHUs
npodeccuonanbHbIX 3a1a4 (OI1K-2).

Tabauya 7. Pe3ynomamoi 0ceoenus yueOHOU OUCYUNIUHbL, Nooexdcaujue nposepke

Pe3yabTarnl 00yyeHus

OcHOBHBIC ITOKA3ATEJIH OLIEHKH

Bun onenouHoro marepuaJjia

(KoMneTeHIH) pe3yJabTaToB 00y4eHHsI
OIIK-2.1 3HaTh: TEOPETUYECKUE OCHOBBI, | TUIIOBBIE OLIEHOUYHBIE MAaTEPHAIIBI
CocraBisieT OTYETHI TIO | OCHOBHBIE IOHATHUS, 3aKOHBI U | JUIS YCTHOTO Orpoca (pa3men
HAy4YHO- MOJIETTM MEXaHUKU Ha YpoBHeE,| 5.1.1.); TUIIOBBIE TECTOBbBIE
HCCJIEI0BATENbCKOM JOCTAaTOYHOM Uil  TIOHWMaHus | 3amanus (pasnen 5.2.3.);
NEeSTENIbHOCTH, BKJIIOYas | mpeamera;  Vcmonbp3oBaTh — ATH | TUIIOBBIC OLIEHOYHBIE MATEPUAIIBI
aHaIM3 W 00paboTKy | 3HaHMSI AJI COCTAaBJIIEHHUS OTYETOB| K dK3aMeHy (pasnenst 5.3.1.-
9KCIIEPUMEHTAIBHBIX 1o Hay4YHO-HCCIIeI0BaTeNbeKoM | 5.3.3.)
pe3yabTaToOB NeSTeIbHOCTH, BKIIIOYAs aHAIU3 U
00paboTKy  IKCHEPUMEHTATbHBIX
pe3yJIbTaToB
YMeer: — TOHUMATh, U3jiarath U | THUITOBBIE OIECHOYHBIC MATEPHAIIBI
KPUTHUYECKH aHAJIM3UPOBATH | JJIs1 YCTHOTO oIpoca (paszen
0a30BYyI0 oOmepusnueckyto | 5.1.1.); TunoBsle 3aaun Ha
HH(pOpMaIHIO; H0JIb30BAThCS | pelTUHT (pa3znen 5.2.2.);
TEOPETUIECKUMU OCHOBAMH, | THUTIOBBIE OIIEHOYHBIE MaTePHAITBI

K KOHTPOJIbHOH paboTte (pa3nen
5.2.1)

OCHOBHBIMHU ITOHATHUAMH, 3aKOHaAMH
n MOACIEIMU MEXAHWKH, YMCCT
NPpUMCHSITH e€ 3aKOHBI K (1)I/I3I/IKC
KOHACHCUPOBAHHOTI'O COCTOSIHHUA
BCIICCTBA U MCHHHHHCKOﬁ (bPIBI/IKI/I.

Baageer: — MeTOgaMU COCTABIICHUS
OTYETOB o HAy4YHO-
HCCIIEIOBATENBCKON JIEITEIBLHOCTH,
BKJIIOYasi aHalu3 MW 00palboTKy
IKCIIEPUMEHTAIBHBIX  PE3YJIbTaTOB
Ha OCHOBE MOHUMAaHUS (PHU3NIECKUX
u MaTeMaTHYECKUX METO/IOB
MoJIy4eHuss, oOpabOTKM M aHaIu3a
nHpopManuu B OOJACTH ATOMHOMN
busuky.

THIOBBIEC OLIEHOYHBIE MAaTEPUAITBI
JUIS yCTHOTO orpoca (pa3aen
5.1.1.); TUTIOBBIE TECTOBBIE
3amanus (paszzgen 5.2.3.);
TUTIOBBIE OIICHOYHBIC MaTePHAIIbI
K 9K3aMmeny (paszenst 5.3.1.-
53.3)
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OIIK-2.2
Crioco0OeH mpeacTaBIsATh
pe3ysbTaThI
HCCIIEI0BATEIbCKON
JEeSITeIIbHOCTH Ha
HAYYHBIX KOH(EpEeHIHUsX,
BO BpeMsI
POMEKYTOUHBIX u

HUTOI'OBBIX aTTeCTaHI/Iﬁ

3HaTh: METOABl MpEACTaBICHUS
pe3yJabTaTOB  MCCIIEIOBATEIbCKOU
NEeATEIbHOCTH Ha Hay4HbIX
KOH(EepeHIHSIX, BO BpeMs
MPOMEXYTOUYHBIX U HMTOIOBBIX
aTTeCTallMi Ha OCHOBE 3HAHUM
SKCIEPUMEHTAIBHBIX u
TEOPETUYECKUX OCHOB AaTOMHOMU
(U3HUKN; METO/IOB TEOPETUUECKUX U
AKCIEPUMEHTAIBHBIX

UCCIIEIOBaHUM, HEOOXOAUMBIX MJIs
peuieHus po(hecCUOHATLHBIX
3a/1a4 10 MEXAHUKE.

Tunosble OLIEHOUHbIE MaTEPHAIIBI
JUIsl yCTHOTO ompoca (pazzen
5.1.1.); TUTIOBBIE TECTOBBIC
3ananus (paszngen 5.2.3.);
TUIIOBBIC OLICHOYHbIEC MATEPUAIIbI
K 9Kk3aMmeny (pazzaenst 5.3.1.-

53.3.)

Ymeer: —
PE3yNbTaThI

[PEACTABIIATh
MCCIIEIOBATEIILCKON
ACATCIIbHOCTH Ha Hay4YHBIX
KOH(EPEeHIHSIX, BO BpeMs
IMPOMCIKYTOYHBIX u HUTOI'OBBIX
aTTecTalMii Ha OCHOBE TOHMMAaHHMS
0a3oBoit o0uiepu3nyecKoit
uHpOpMaIHy, UCIIONIb30BAHUS
OCHOBHBIX TOHSITHH ¥ 3aKOHOB
MEXaHHKH, YMEET NPUMEHATH e¢

TunoBble OLIEHOYHBIC MAaTEPHAIIBI
JUISL yCTHOTO orpoca (pa3aen
5.1.1.); TumioBBIC 3a7a4M Ha
pedTunr (pazgen 5.2.2.);
TUIIOBBIC OIICHOYHBIC MATCPUAITBI
K KOHTPOJIbHOM pabote (pasaen
5.2.1.)

3aKOHBI K ¢buznke
KOHJCHCHUPOBAHHOTO COCTOSIHUS
BEIIIECTBA U MEJIUIIMHCKON (U3HKE.

Baaneer: METOJaMU
MPEJICTABICHUS pe3yJIbTaTOB

HCCIIEIOBATEILCKOM  JIESITCILHOCTH
Ha HAyYHBIX KOH(EPEHIHUSX, BO
BpeMs MIPOMEKYTOUHBIX H
HTOTOBBIX aTTECTalldii Ha OCHOBE
BJIAJEHUS (buznuecKkuMu U
MaTeMaTUYEeCKUMH METOIaMH
MoJIydeHus, oOpabOTKM M aHaIu3a
nH(pOpMaIuu B 00J1aCTH MEXaHUKH.

TunoBble OLIEHOYHbIE MaTEePHAITBI
JUJIsl yCTHOTO ompoca (pa3zen
5.1.1.); TUTIOBBIE TECTOBBIE
3amanus (pasznen 5.2.3.);
TUIIOBBIEC OIICHOYHBIE MaTEPUAIIbI
K 9k3aMmeny (pazzaenst 5.3.1.-
5.3.3)

IKC-3.1 Cnocoben
npenoaaBaTh PU3UKY
B CPEIIHEH LIKOJIE U
CTeTHaTbHBIX
y4eOHBIX 3aBEACHUAX
Ha OCHOBE
MIOJIyYEHHOTO
byHIaMEHTaIbHOTO
o0Opa3oBaHus H
HAy4YyHOTO
MHUPOBO33pEHUS

3HaTh: METOIUKY MpernoAaBaHus
IIKOJIBHOTO Kypca GU3HKU s
pelieHns 3ajad 0 MEXaHUKE Ha
YpOBHE, JI0OCTaTOYHOM TUISt
IpernosiaBaHust (PU3UKU B CpenHei
IIKOJIE M CIEUUalIbHBIX Y4eOHBIX

TunoBble OLIEHOYHbIE MaTEPHAIIBI
JUUISl yCTHOTO ompoca (pa3zen
5.1.1.); TUTIOBBIEC TECTOBBIC
3amanus (paszmen 5.2.3.);
TUTIOBBIC OIICHOYHBIE MATEPUAITBI
K 9Kk3aMeny (pazaenst 5.3.1.-

3aBEJICHUSIX Ha ocHoBe| 5.3.3.)

MOJIyYEHHOT0  (yHIaMEHTAIbHOTO

o0pa3oBaHUs u HAy4YHOT'O

MHUPOBO33PEHUS

YmMmeer: u3JaraTh 3aKOHBI | TUITOBBIE OLIEHOYHBIE MaTEPUAIIBI

MEXaHUKH Ha YpPOBHE MIKOJIHHOTO
Kypca ¢HU3UMKH M 00ydaTh peliaTh
3a7a4¥ IIKOJBHOTO ypPOBHS. YMeeT
npenonaBaTh (U3MKY B CpenHei
IIKOJIE M CICIHUAIBHBIX y4eOHBIX

JUUISl yCTHOTO ompoca (pas3zen
5.1.1.); TumioBBIC 3aa4UM Ha
pedTunr (pazmen 5.2.2.);
TUIIOBBIC OIICHOYHBIE MATEPUAITBI
K KOHTPOJILHOM padoTe (pazen
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3aBEeNECHUAX Ha ocHoBe | 5.2.1.)
MOJyYeHHOTO  (pyHIaMEHTaIbHOTO

o0pa3oBaHus " HAy4HOT'O
MHPOBO33PEHHUS
Baapeer: METOAUKOM | TUIIOBBIE OLIEHOYHBIE MAaTEPUAIIbI

MpernojaBaHusl Kypca MEXaHUKH B| AJIsl yCTHOTO ompoca (pasien
CpelHeW IIKoJe M chenuanbHbiX | 5.1.1.); TUTIOBBIE TECTOBBIE
y4eOHBIX 3aBEICHHMSIX Ha OCHOBE | 3amaHus (pasmen 5.2.3.);
MOJIYYEHHOTO  ()YHIAMEHTAIBHOTO | TUTIOBBIE OLIEHOYHBIC MaTEPHAIIBI
oOpa3zoBaHHs u Hay4HOTO | K DK3ameHy (paznenst 5.3.1.-
MHUPOBO33PEHUS 5.3.3)

7 Y4eOHOo-MeTOoaAuYecKoe o0ecneyeHne JUCHHUIIINHBI

7.1. Hopmamueno-3axonooamenvibvie akmol
1. [Ipukaz MunoOpnayku Poccum ot 07.08.2014 N 937 (pea. or 20.04.2016) "O6
YTIBEPXKICHUM  (elepalbHOI0 TOCYJapCTBEHHOTO  00pa30BaTEIbHOTO  CTAHAAPTAa  BBICIIETO
oOpa3oBanuss 1o HanpaieHuto noarotoBku 03.03.02 dusuka (ypoBeHb OakaiaBpuata)”
(3apeructpupoBano B Muntocte Poccuu 25.08.2014 Ne 33805)

7.2. OcHosHas numepamypa

1. Hlep6akosa FO.B. Mexanuka [DnekTpoHHBIH pecypc]: yaeoHoe mocooue/ Illepbakora FO.B.—
DJIEeKTpOH. TeKCTOBbIEe NaHHble.— CapaTtoB: Hayunas kuura, 2021.— 191 c.— Pexum gocryna:
http://www.iprbookshop.ru/81028.html.— 3BC «IPRbooks»

2. ConoBbeB A.A. MexaHUKa >KUAKOCTH [DJIEKTPOHHBIH pecypc]: 1abopaTOpHBINA MPakTUKyM/
ConosbeB A.A., HcakoB A.B.— DnekTpoH. TekcToBble JaHHble.— M.: MockoBckas
rOoCylapCTBEHHasl akajemMuss BoAHOro TtpaHcnopra, 2018.— 136 c.— Pexum pocryna:
http://www.iprbookshop.ru/85800.html.— 3BC «IPRbooks»

3. Kynmos I1.B. YUwuraif u paboraii. Camoyuntens no ¢u3uke JUisi CTyJEHTOB BY30B. MexaHUKa,

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

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

TexHuueckuid yausepcurer umenu 0. A. INarapuna, 9bC ACB, 2017.— 123 c¢.— Pexum ngocryna:

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

4. KyspmuueBa B.A. Kypc neknuii no obmieit pusuke. Yacts [. Mexanuka u MoJiekyssipHas pusuka
[DnekTponnsbIit pecype]/ Kyspmuuea B.A., [lToHomMopeB O.A.— DIEKTpOH. TEKCTOBBIC JTaHHbBIE.—
M.: MockoBckasi rocyJapcTBeHHas akajaeMusi BoaHoro tpaHcmopra, 2016.— 107 c.— Pexum
nocryna: http://www.iprbookshop.ru/65845 . html.— 3BC «IPRbooks»

5. BonkoB A.I'. Mexanuka [DneKTpoHHBIN pecypc]|: yuedHoe mocoomne/ Bomkor A.T'., I'pebenknna
O.I., llymuxuna K.A.— DnexTpoH. TeKCTOBble naHHbIe.— ExaTepuHOypr: Ypambckuid
dbenepanbublii  yHuBepcuter, ObC ACB, 2016.— 116 c¢— Pexum  mocryma:
http://www.iprbookshop.ru/66170.html.— 3BC «IPRbooks»

7.3. [{ononnumenvnas rtumepamypa:

1. Mexanuka. OcHoBHbIe 3akoHBI/W.E. Uponos.-10-e uza.-M.: Jlaboparopus 3uanuii, 2010.-309 c.:
nin. Texunueckuit yH-T. OOmas pusuka. www/studentlibrary.ru

2. UponoB W.E. 3amauum mo obmel ¢usuke: yd. mocodb. Jns By3oB. 8-e m3a.-M.. BUHOM.
Jlabopatopus 3nanuii. 2010.-431 c. www/studentlibrary.ru

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

4. MuxaiinoB M.A. Jlekiuu 1o K1acCHUeCKo MeXaHUKe [ DIeKTPOHHBIN pecypc|: yueOHoe

nocobue/ MuxaitnioB M.A.— DIEKTpOH. TEKCTOBbIE NaHHbIe.— M.: MOCKOBCKHIA IearorudecKuii
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rocyaapcTBeHHbI yHusepeuret, 2015.— 92 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/70128.html.— 3BC «IPRbooks»
5. CaBenneB U.B. Kypc ¢usuku. T. 1. M.: Hayka. 1986.

6. HoBogsopckas E.M., JImutpue 3.M. MeTouka npoBeieHHs! YIIpaXHEHUH 110 (PU3HKE BO BTY3€.

M.: BIII. 1981.
7. UponoB U.E. OcHoBel Mmexanuku. M.: Hayka. 1981.
8. CrpenkoB C.I1. Mexanuka. M.: Hayka, 1975.
9. Tpodumona T. U. Kypc ¢usuku. T.1. M.: Beicmas mkosa. 2003.
11. YeptoB A.I'., BopoOreB A.A. 3agaun no pusuxe. M.: BILL. 1981.
11. TaoBa T.M. Ilpaktuxym no ¢pusuke. YU.1. Hanpuuk: KBI'Y. 1998.
12. TaoBa T.M. IIpaktuxym no ¢usuke. U.2. Hanpunk: KBI'Y. 1998
13. bensukun A.I'., MatBeeB A.H. Metonuka penienus 3aga4d mexanuku. M.: uza. MI'Y. 1980.
14. Caapu donanba Kosblia, CTOJIKHOBEHUS U IpYrHMe HBIOTOHOBBI 3a1a4u N Tel [ DJIeKTPOHHBIH
pecypc]/ Caapu JloHanba— DIeKTPOH. TEKCTOBbIE NaHHble.— MockBa-IxeBck: Perymnsiphas u
XaoTHUYecKasi AMHaMuKa, VKeBCKU HHCTUTYT KOMIIbIOTEPHBIX uccienoBanuii, 2009.— 280 c.—
Pexwum nocryna: http://www.iprbookshop.ru/17628.html.— 3BbC «IPRbooks»
15. Mapmran K. 3agada tpex ten [DnekTpoHHbIN pecypc]/ Mapman K.— DieKTpoH. TeKCTOBBIS
nanHble.— MockBa-lbkeBck: PerynspHas u xaotudyeckas AMHaMuKa, VKeBCKUNA HHCTUTYT
KOMIIBIOTEpHBIX HccaenoBanui, 2005.— 640 c.— Pexxum nocrymna:
http://www.iprbookshop.ru/17622. html.— 3BC «IPRbooks»
16.®eiinman P. u np. DeitnManoBckue JeKuu 1o ¢usuke. M.: Mup. 1977.
17 Kurrens Y., Haiit V., Pynepman M. Mexanuka. M.: Hayka. 1983.
18.ITons P.B. Mexanuka, akyctuka u yueHue o tersore. M.: Hayka. 1971.
19.Tpopumona T. U. Kypc ¢uzuku. T.1. M.: Beicmias mkona. 2003.
20.I'uneB A.A. [IpakTukyMm 1o peueHuto 3aj1ad B TexuuueckoM Byse. C.-116.: Jlans. 2008.

7.4. Ilepuoouueckue uzoanus (2azema, 6eCmHUK, OOJLIEMENb, HCYPHAT)

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

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

2. www.studentlibrary.ru

3. http://www.mathnet.ru

4. http://www.iprbookshop.ru

5. www.ufn.ru

. http://lib.kbsu.ru

. http://www.scopus.com

[c BN BN

. http://www.isiknowledge.com/

obwue ungopmayuonHvle, CHPABoOUHbIE U NOUCKOBbLE:
1. CnpaBounas mpaBoBas cuctema «l apant». URL: http://www.garant.ru.

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

DJIeKTPOHHBbIE pecypchbl
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IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HH(POPMALMOHHBIX 023 TaHHBIX,
K KOTOPBIM o0ecneuyeH gocTyn nouab3oBarejasaMm KbI'Y (2023-2024 yu.r.)

Ne | Hammeno- | Kparkas xapakrepucTuka | Anpec HaumeHoBanue YcaoBusi
n/ BaHHe caiita OpraHu3anuu- aocTyna
N | 3JIEKTPOHHO- BJIa/IeJIbIIA;
ro pecypca PEKBH3UTHI
JA0T0BOpa
1. Hayunasi | Dnektp. Oubiamnorexa http://eli 000 «H2b» [Monmubiit
JJIeKTPOHHA | HAYYHBIX IYOJIUKAIMI - brary.ru Jlunensnonnoe JOCTYT
| oko0J10 4000 UHOCTpPAHHBIX U cornamenue Nel4830
oudamoreka | 3900 oTeuecTBEHHBIX ot 01.08.2014r.
(H9b Hay4HBIX JKypPHAJIOB, beccpounoe
POON) pedepatsl mybnukanuii 20
TBIC. )KypHAJIOB, a TAKXKe
orucanus 1,5 MiH.
3apyOEIKHBIX U POCCUUCKHIX
nuccepranuit; 2800 pocc.
KYpHAJIOB Ha
0€3B03ME3/THOM OCHOBE
2. IBC 13800 u3nanuii no Bcem http://w | OOO «Koucynprant | Iloanblit
«KoncynbTa | 0651aCTSIM 3HaHUM, ww.stud CTYJCHTa» JOCTYT
HT BKIItouaeT 6onee yem 12000 | medlib.r (r. Mockga) (peructpa
CTYyIeHTa» | yUeOHMKOB U Y4€OHBIX u JloroBop 1y no IP-
nocob6uit 1 BO u CIIO, http://w Ne750KC/07-2022 ajpecam
864 HanMeHOBaHUH ww.med Ot 26.09.2022 r. KBbI'Y)
XKypHaioB u 917 collegeli AKTHUBEH J10
MOHOTpaduii. b.ru 30.09.2023r.
3. | «Qaektpon- | Komnekuus «Menuurna http://w 000 [Tonnpbrit
Hasl (BO) I'DO0TAP-Menaua. ww.stud «[Tonurexpecype» JOCTyT
onoamoreka | Books in English (kauru Ha | medlib.r (r. Mockga) (peructpa
TEXHHYECKOT | aHTTIMICKOM SI3bIKE)» u Horosop s no IP-
0 By3a» Ne849KC/03-2023 aapecam
ABbC ot 11.04.2023 r. KBbI'Y)
«KoHcyab- AKTHBEH J10
TaHT 19.04.2024r.
CTYJIEHTA»)
4. IBC Onexrponnsle Bepcuu kHur | https://e.l | OO0 «9BbC JIAHb» | Ilonnsrii
«JIanp» BEIYILIUX U3/1aTeIbCTB anbook.c | (r. Cankr-IlerepOypr) | moctyn
y4eOHO 1 Hay4HOM om/ Jlorosop (peructpa
TUTEpaTypHI (B TOM YHCIIC Ne41EI1/223 s o IP-
YHUBEPCUTETCKUX ot 14.02.2023 1. agpecam
U3/1aTeNNbCTB), TaK U AKTHUBEH 110 KBI'Y)
JJIEKTPOHHBIE BEPCUU 15.02.2024r.
MEPUOTNIECKUX H3IaHHH 1O
Pa3IUYHBIM 00JaCTIM
3HaHUMU.
5. | HanuoHaiap | OObeIUHEHHBIN https://ru | ®I'BY «Poccuiickas Hoctyn ¢
Hasl AJEKTPOHHBIN KaTanor sneb.ru/ rocyapcTBeHHast AIEKTPOHH
JIeKTPOH- | GOHJOB POCCUICKHUX OMOIMOTEKAY oro
Hasl O6uOIMOTEK, COMEpKaAIIHA JoroBop YUTAITBHOT
oumdamoreka | 4 331 542 >1eKTPOHHBIX Nel01/HObB/1666-11 0 3aj1a
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PI'b JOKYMEHTOB ot 10.09.2020r. ounbnmoTe
00pa3oBaTENBHOTO U beccpounslii ku KbI'Y
HAy4YyHOTO XapakTepa Mo
Pa3IUYHBIM OTPACIISIM
3HaHUI
6. IBC 107831 mybOnukanwmii, B T.4.: | http://ipr 000 «Aii ITu Op [onmubiit
«IPSMART | 19071 — yueOnbIx uzganuii, | booksho Menna» JOCTYII
» 6746 — Hay4HBIX U3JIaHUH, p.ru/ (r. Mocksa) (peructpa
700 xomnexumii, 343 Horosop Ne75/EIl- | uus no IP-
xypHana BAK, 2085 223 aapecam
ayIMOU3IaHHIA. ot 23.03.2023 1. KBI'Y)
AKTHUBEH J10
02.04.2024r.
7. IBC Temarnueckas KoIeKuus http://ipr 00O «Ai ITu Op [Tonnpbrit
«IPSMART | «Pycckuii si3bIK Kak booksho Menuna» JOCTYT
» MHOCTPAHHBIN» p.ru/ (r. Mocksa) (peructpa
(0P PKHN) | M3naTenbckue KOJIEKLIUHU: http://w | ToroBop Nel42/EIl- | uus no IP-
«3naroycry»; «Pycckuit WW.Iros- 223 aapecam
sa3bIK. Kypcewi»; «Pycckuit edu.ru/ or 18.05.2023 r. KBI'Y)
sa31K» (Kypest YMK CPOK IIPEIOCTaBIICHUSA
«Pycckuii S3bIK CEroHs - TUICH3UU:
6 KHHT) ¢ 01.06.2023 o
01.06.2024
8. IBC DNEeKTPOHHBIE BEPCUH https://ur | OOO «2nexkrponnoe | IlomHbrit
«lOpaiit» | yuyeOHOI U Hay4HOI ait.ru/ U31AaTeIbCTBO JOCTYT
aas CITIO | urepaTypbl U31aTENLCTB FOPAITY (r. (peructpa
«IOpaitt» s CIIO u MockBa) uus no IP-
3JIEKTPOHHBIE BEPCUU Horosop Ne305/EIl- | anpecam
MEPUOINYECKUX U3IaHUH 10 223 KBbI'Y)
pa3IUYHBIM 001aCTsIM Ot 27.10.2022 r.
3HaHU. AKTHUBEH 110
31.10.2023
9. IBC Onexrponnsie Bepcuu 8000 | https://ur | OOO «OnextponHoe | IlonHsbrii
«lOpaiiT» | HauMeHOBaHU y4yeOHOHN U ait.ru/ U3J1aTEJIbCTBO J0CTyM
aas BO Hay4HOU JIUTEPATYPBI FOPAUT» (r. (peructpa
n3narensbeTB «tOpaift» nis Mockga) uus o IP-
BO u anekTpoHHBIE BEpcUH Jorosop Ned4/EIl- azpecam
MEePUOINYECKUX U3TAHUH TTO 223 KBI'Y)
Pa3IUYHBIM 00JaCTAM Ot 16.02.2023 r.
3HaHUMU. AxtuseH ¢ 01.03.2023
r.
1o 29.02.2024 r.
10.| Polpred.com | O630p CMU Poccun u http://pol 00O «llonmpen Hocryn no
. HoBocTn. | 3apyGexns. [lomnbie TekcThl | pred.com CIIPABOYHHUKH» IP-
O0630p + ananutuka u3 600 be3Bo3mesnHo (0e3 azpecam
CMMU. W3aHMM 10 53 oTpacisam opuUIINaTBEHOTO KbI'Y
Poccus u JI0OTOBOPA)
3apyo0exbe
11.| Tpe3ungent- | bonee 500 000 http://w OI'bY ABTOpHU30
ckast AJIEKTPOHHBIX JOKYMEHTOB | Ww.prlib «IIpe3unenTckas BAHHBIN
oubamoreka | o ucropun OTeyecTsa, Iu 6ubmmorexka um. b.H. | mocrym u3
um. b.H. poccuiCKOn Enpriunay (r. Cankr- | 6mbimore
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EabuuHa | rocynapcTBEHHOCTH, [TerepOypr) K4 (ayn.
PYCCKOMY SI3BIKY U IIPAaBY Corsamenue ot Nel 15,
15.11.2016r. 214)
beccpounsiit

7.6. Memoouueckue ykasaumus no npo8edeHur0 pa3iuyHulX Y4eOHblX 3aHAMuUll, K Kypco8omy
NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCMOAMENbHOL pabombl

YueOHast paboTa MO ITUCHUIUIMHE COCTOMT M3 KOHTAKTHOM PaOOTHI (JIEKLIUH, MPAKTHYECKHE
3aHATHUS) U CAMOCTOSTENbHON paboThl. COOTHOLICHNE JIEKIIMOHHBIX, CEMHUHAPCKHX, J1a00paTOPHBIX
U TPaKTHYECKUX 3aHATHH K OOIIEeMy KOJIMYECTBY 4YacOB COOTBETCTBYET Y4YEeOHOMY IUIAHY
Hanpasnenus 03.03.02 — @usuka, npopuinb «MeaunuHckas GU3uKa.

Jlns TOATOTOBKM K CEMHHApPCKUM 3aHATHSAM HEOOXOAMMO pPacCMOTPETh KOHTPOJIBHBIC
BOTIPOCHI, IPH HEOOXOJAUMOCTH OOPATUTHCS K PEKOMEHIyeMOM JINTEpaType, 3alicaTh HENOHATHBIC
MOMEHTBI B BOIPOCaX IS YSICHEHHS UX Ha MPEICTOSIIEM 3aHATHH.

Memoouueckue YKA3aHusl K I1eKYUOHHbIM U NPpAKMUYECKUM 3AHAMUAM

B cucremy cpenctB 00y4ueHUs AUCIUILIUHBI « MexXaHUuKa» BXOAAT YUeOHUKY, yueOHbIe TOCOOUsA, KypC
JIEKIIUH, TPOTPaMMHOE U KOMITBIOTEPHOE 0becIieueHre, 00pasyolire eINHY0 KOMIUIEKCHYIO CPey, TI03BO0-
JISTIOIIYIO TOCTUTATh ITOCTABJIEHHBIX IIeJiel 00yYeHus.

OCHOBHBIE KOMITOHEHTBHI CHUCTEMBI CPEZCTB OOyUYeHUs MUCIUILINHE: YueOHUKHU, yueOHble U yIeOHO-
MeTOMUecKre IocoOus IO paszesiaM [UCHUIUIMHBIL. IIporpaMMHBIE MAaTepUAJIBl Ui  TOIIEPIKKU
MIPEIo/IaBaHuUs, UCIOIb3yeMble B IIPOIIECCE CAMOCTOATENLHON PaboThl CTYZEHTOB, yuyeOHOE IMPOrpaMMHOE
obecrieueHue (3JIEKTPOHHBIN yUeOHUK, KOMIIBIOTEPHBIE TECTHI U AP.).

CpencrBa TeJIEeKOMMYHUKAIUH (B MpOIlecce CaMOCTOSATEIBHOU PabOoThI CTYZIEHTOB), 00ECIIEYHBAOIITE
ZIOCTYITHOCTh WH(MOPMALUH JJIsI CTYI€HTOB, BOBJIEYEHHOCTDh UX B YueOHOE B3aNMOZENCTBUE, UCIIOIb30BAHUE
pecypcos siokanbHoU cetu KBI'Y u MHTEpHET.

KomnreioTepusle kiaccsl MHetuTyTa GU3MKM U MaTEMaTUKH, 3JIEKTPOHHBIE 3aJIbl OWOIMOTEKU U
NuTtepHeT-nenTpa KBI'Y.

OpraHu3alMOHHBIMU (OpPMaMU TPOBENEHUS AayAUTOPHBIX 3aHATUH IO JUCHHUIUINHE SIBJIAIOTCA
JIEKITUH, TPAKTUYUECKIE 3aHATHUS.

OcHOBHasl [UJIAKTUYeCKas IeJb JIEKIUU - GHOPMHUPOBAaHUE OPHUEHTUPOBOYHOH OCHOBBI IS
MOCJIEAYIOIIETO  YCBOEHUsI  CTyeHTaMu yueGHOTO Marepuasia. JIeKnus  BBINOJHSAET HAyYHBIE,
BOCITUTATeJIbHbIE WU MHUPOBO33peHUeCKHe (DYHKIINHU, ABJIAIOTCA METOJOJIOTUYECKOH U OpraHU3allMOHHOU
OCHOBOH /IS CAMOCTOSITEJIbHBIX 3aHATUH, PAaCKphIBaeT MOHATHHHBIN ammapaT AUCIUIUIMHBI, MPOOJIEMBI,
JIOTHIKY, JalOT I[eJIbHOE IIPEJICTaBJeHNEe O IIpeiMeTe, IIOKa3bIBas €ro MeCTO B CHCTEME HAYKH, CBA3b C
POZICTBEHHBIMH JWCIUIUINHAMU, NPOOYKJaeT HHTEPEC K IIPeIMeTy, pa3BUBaeT NPodecCHOHATbHbIE
WHTEPECHI.

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

B JslekIuaX TpemnojiaBaTesib, HAPsAy C CUCTEMATUUYECKUM H3JI0KeHUEeM (GYHaMEHTIbHBIX OCHOB
HayK{, BBICKA3bIBAeT CBOW HAy4YHbIE HUJIEH, CBOE OTHOIIEHWE K IPeIMeTy W3ydeHUs, CBOE TBOPUECKOe
MMOHUMAaHUE €ro CYITHOCTH U TIEPCIIEKTUB Pa3BUTHsA. [I0ITOTOBKA K JIEKITUU TPeOyeT

CcaMoOTO TIIATEJIPHOTO OTOOpa Marepuasia, IPUBJIEUEHUS SPKUX U BBIPA3UTENbHBIX MpUMepoB. OT
Jlekiuu TpebyeTcss Takike, UYTOOBI OHAa BO30OYKZajla W HAIpaBJsjia CAMOCTOATENBHYIO MBICIIUTEIBHYIO
ZIeATEJIbHOCTD CTYZIEHTOB, (POPMUPOBajIa ©X MUPOBO33PEHHE.

Ha sekmuu oT mpenozgaBaresist TpeOyercs B AOMOJTHEHNE K 3HAHUAM M IPOGECCHOHATBHOMY OIBITY
IIUPOKAasi DPYAUIUS, JIOTHKA apTyMeHTAIlMH, YBJIEUEHHOCTh CBOEH OO0JIACThI0O 3HAHWA W BHYTPEHHSIS
MOTPeOHOCTh 3a)KeUb €10 CBOMX MJIAJIINX KOJUIET - CTYAEHTOB. A 3TO 3HAYUT, YTO JIEKTOPY HEOOXOAMMO
BOB3/IEHCTBOBATH HE TOJIBKO HA Pa3yM, HO M HAa UYYBCTBA CBOUX CJIyIIATENEH.
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Kaxpgas nexius tpebyeT TaKOrO IMOCTPOEHUs, YTOOBI CTYZIEHThI MOTJIM KOHCIIEKTUPOBATH €€ B BHJIE
YETKO OTPAHUYEHHBIX, IOCJIENOBATEIBHBIX M B3aWMOCBSI3aHHBIX IIOJIOJKEHHH, TE3HCOB C BBIBOJAMHU U
3aKJIIOYEHUSIMH. Bce OTHesNbHBIE JIEKIUM JIEKIMOHHOTO Kypca TpeOyIOT, I03TOMY B3aHUMOCBS3H,
MIOCJIE/TOBATEJIBHOCTH U €IMHCTBA 1. CyIeCTBEHHO BasKHOU SIBJIAETCSH CBA3b JIEKIMOHHOTO MaTepuasa
JIPYTUMU KypCaMHU U BUAAMU OOyJIEHU .

Ha BBOZHOW JIEKITUY YCTAaHABJIUBAETCA CBSA3h JIEKIIMOHHOTO MaTepHasia ¢ yueOHUKaMU U y4eOHBIMU
mocobusamu. Popma UBIOKEHUSA ONPEAENAeTcs WHIUBUAYAIbHBIMU OCOOEHHOCTAMH, METOAMIECKOH
MIO/ITOTOBJIEHHOCTHIO, TE€JJalOTHYECKON KBaTM(HUKAIMEl IpernojaBaresisi, a TakKKe COJEepKAHHEM U
3a7layaMy JIEKIIUH, HAJWYWeM HATJIAAHBIX IOCOOMH, CTENMeHbI0 IIOATOTOBJIEHHOCTH CTYyAEeHTOB. Ha
3aKJIIOUUTEIPHON JIEKIIMH TOABOJATCS UTOTU PAbOTHI IO BCEMY KypCy, BHUMAaHUE CTYZEHTOB 00paIiaoT Ha
MPAKTHYECKYIO PeaTU3allHIo MOJyUeHHBIX 3HAHUH, PEKOMEHAYIOT JIUTEPATYPY JIsI JAJIbHEUIIEro N3y YeHUs
PpasINYHbIX Tpo0JIeM B JaHHOH 001aCTH HAYKH.

MeTtonuyuecku JIEKIUsA JTOJKHA OBITh HA COBPEMEHHOM YPOBHE HAYKU, UMETh 3aKOHUEHHBIA XapaKTep
OCBEIEHUS ONpPEJEJEHHOU TeMblI, 00JIaaTh CHJION JIOTUYECKOW apryMeHTAIluU, COJIEPKATh XOPOIIIO
MpPOZyMaHHble WJLUIIOCTPUPOBAHHBbIE IPHUMEPHI, JABaTh HAIpaBJIEHHE [JIsI CAMOCTOSTEIBHOH paboThI
CTYZEHTOB; OBITh JIOCTYITHOU JJIsl BOCIIPUSITHS COOTBETCTBYIOIIEH ayIUTOPHUEN.

ITox AOCTYIHOCTHIO JIEKIIMH IOHUMAeTCs OOpalleHWe K TpaHHUIle BBICHINX HHTEJUIEKTYaTbHBIX
BO3MOXKHOCTEH CTy[eHTOB. JIeKTOpy He CJiefiyeT OPUEHTHPOBAThCA KAaK Ha ¢1ab0 IOrOTOBJIEHHBIX
CTYZIEHTOB, TaK 1 Ha 0c060 OfAPEHHBIX CTyAeHTOB. OpUEHTHUPOM JIOJIXKHBI OBITH CTY/IEHTHI, YCIEBAIOIIHE TI0

JIAHHOMY IIpeAIMeTY, IPEeCTABJIAIONINE OCHOBHOM COCTaB JIEKIIMOHHBIX IIOTOKOB.
[Tegarornueckass 3G@EKTUBHOCTD JIEKIUN II0 JAHHOMY KypCy YCHJIMBAETCS HA IPAKTHYECKUX
3aHATHUSIX.

[IpenonaBarenp NOMKEH MPOBOJIUTH 3aHATHS B MOATOTOBIEHHOW AJig 3TOro aynuropuu. OH
JIOJKEH OBITh OATOTOBJICH K 3aHATHIO, HIMETh IIJIaH WA KOHCIIEKT JIEKIIHA.

B neKiMoHHOW ayAMTOPUM NPENoJiaBaTelb JOJDKEH IOJIb30BAaThCA JTOCKOM IS M3J10KEHUS
MaTepuaia, OMHCAHHS CXEM, PUCYHKOB, TaOmuIl. [1o BO3MOXHOCTH HEOOXOAMMO HCIOJIL30BaHUE
HATJISIHBIX TOCOOUH U ayanoBu3yanbHbIX cpeacts, UKT.

[IpenomaBatens nomwKeH OBITH ApyxkenobeH K  cryneHtam. OH  JIOJDKeH  OBbITh
TpeOOBaTENbHBIM HE TONBKO K CTYIEHTaM, HO U K caMoMy ce0e, TeM caMbIM 3aBOEBBIBAS Y
CTYZICHTOB aBTOPUTET U YBaXKEHUE.

Marepuasl JOJDKEH JIOTMYECKHM II0CIEI0BATENIBHO M3JIaraTbCsl U COIAEPXkKaTb DIEMEHTHI
HOBU3HBL. Peub MobkHAa OBITH TPABWIBHOM M TOYHOM. Temm dYTEeHHs JIEKIIMU JOJDKEH OBITh
€CTECTBEHHBIM. JIEKTOp MOJKEH IOMOYb CTYAEHTAM IOHATH JIOTUKY IOCTPOEHUS KOHKPETHOTO
y4eOHOro MaTepuasa, BhIICIATh T1aBHOE M 00paliaTh BHUMaHUE CTYACHTOB Ha (PU3UYECKUM CMBICIT
MOJTy4aeMBIX Pe3yIbTaTOB U (U3UUYECKUX BETUUHH.

IIpenonaBarenp JOJKEH:

- TPENOCTaBUTh CTYACHTaM HCTOYHHKHU JOMOJTHHUTEIHHOW HHQPOpPMAIMH MO IAUCIHUILIIMHE,
JTUTEPATypPy LeIecO00pa3HO JEIUTh Ha OCHOBHYIO U JOTIOJHUTEIBHYIO;

- HOOLLPATH BOIPOCHI OT CTYAEHTOB U TPAMOTHO OTBEYATh HA 3TH BOIIPOCHI.

- paboTtaTe Haa YrIyOJIeHHEM M 3aKpEIUICHHEM JICKIIMOHHOTO MaTrepuaia, MOJy4eHHEM
CTYJICHTaMH YMEHHI U HABBIKOB, PEAYCMOTPEHHBIX Y4eOHOI mporpaMMon.

Ilepen Tem, kKak HayaTh pEIICHHE 3aJa4 HaA MPAKTUYECKOM 3aHSATHUM B AyJIUTOPHUH,
HEO0OXO0IUMO TPOBECTH OMPOC O JAHHON TeMe, BBIUCATh CO CTYACHTAMU Ha JOCKE HEOOXOAMMbIE
(bOpMYIIBI, pa3bSICHUTH UX CYTh, Pa3MEPHOCTH BEIMYMH, M TOJIBKO 3aTEM HAaYWHAThH PEIICHUE 3a/1a4.
Oco0Ooe BHHMaHHE CIEIyeT YACTUTh (PUINYECKOMY CMBICIY M Pa3MEPHOCTH TMONYyYEHHBIX
pEe3yJbTATOB.

Memoduueckue yka3aHus K camocmosamenvHol pabome cmydeHmos
VYcmenrHoe OCBOeHME MUCHMIUIMHBI MPEANOJaraeT akTUBHOE, TBOPUECKOE YJacTHe CTY/IeHTa IyTeM
IUIAHOMEPHON IMOBCEHEBHOW paboThl. M3yueHue JAUCIUIIMHBL CJIeAyeT HAaYUHATh C MPOpPaboOTKU
MIPOrPaMMBbl IUCIUILINHBI, YZedsa ocoboe BHIMaHUE LeJIAM U 33/ladyaM, CTPYKTYPe U COZEPKaHUIO Kypca,
paboTe ¢ KOHCIIEKTOM JIEKIIUH, Y4eOHBIMU IOCOOMAMHU IO JaucnuivinHe. HeoOX0AuMO ITPOCMOTPETH
KOHCITEKT (y4eOHUKHU, MOCOOUsA, IEMOHCTPAIIOHHBIE IPUMEPHI U T.J.) Cpa3y IOCJIe 3aHATHH, OTMETUTH
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MarTepuay, KOTOPBIA BBI3BIBAET B3aTPyJHEHUS [y IIOHUMAHUs, IIONBITATHCA HAUTH OTBETHI Ha
3aTPY/HUTEJIbHBIE BOIIPOCHI, MCIOJIb3Ysd PEKOMEHJIyeMyI0 JUTepaTypy. Ecin camMocToATeNbHO He yayioch
pasobpaTscs B MaTepHuae, Hy:KHO c(OPMyINPOBATH BOIIPOCHL X OOPATUTHCS 32 TOMOIIBIO K IIPEN0/[aBaTelio
Ha KOHCYJIBTAIIMH WJIN OJIVDKAUIIed JieKIuu (IIPaKTHYECKOM 3aHATHH). PeryjsfpHO OTBOAHUTH BpeMs JJIs
[IOBTOpPEHUs IPOHIEHHOr0 MaTepuasa, IPOBepsifi CBOM 3HAHUs, YMEHHS W HABBIKM II0 KOHTPOJIBHBIM
BOIIPOCAM.

CamocrostespHas pabora cryaerTa (CPC) npu mpoxoXKaeHuy AUCIUIIINHEI JOJKHA 3aHUMATh OJTHO
13 BEAyIINX MeCT B y4eOHOU AesTeTbHOCTU CTyZeHTOB. OHa JOJDKHA OBITh OCO3HAHA CTYAEHTAMH Kak
cBOOO/IHAsI IO BBIOOpY, BHYTPEHHE MOTHBHUPOBAHHAS JEATEIbHOCTh. Haymnune caMOCTOSATENBHOU PabOThI
CTY/IEHTOB fIBJISIETCA OJAHUM W3 BAXKHEHIUX CPeACTB (OPMHUPOBAHUS CHOCOOHOCTEH CAMOCTOSATEIBHO
I0OBIBATh, epepabaThIBATh U MPAKTUYECKU MPUMEHATHh 3HAHUsA. B pe3ysbTaTe MPOUCXOAUT OTpAHHUYEHUE
00BACHSAIONMEN (QYHKINU IPEno/iaBaTesis, IEPeXo] OT OIMHCATEIHHOTO OOBACHEHUS K JOKa3aTeJTbHOMY,
dopmupoBaHHe TBOpUECKOTO MbIILIEHNA. CaMOCTOATENIbHAA paboTa IIPEAII0IAraeT OCO3HAHUE IIeJIU CBOEH
JIeATEeJIbHOCTH, UIPHUHATHE Yy4eOHOU 3a7adu, IpPUJAaHHE €N JIMYHOTO CMBICJIA, CAMOOPraHU3anHWI0 B
pacmpenesieHUH yUeOHBIX e CTBUM BO BpeMEeHH, CAMOKOHTPOJIb B MX BBIIIOJTHEHUH U JID.

CamocrosiTespHasgs paboTa CTY/IEHTOB IIPU IIPOXOXKAEHUU JUCIUILUINHBI MMeeT LIeJIbI0 BBIpaboTaTh y
CTYZIEHTOB HABBIKM aHaJIM3a JIIO0OW IpeaMEeTHOH O00JIaCTH, 3aJI0KUTh OCHOBBI CAaMOOPTAHU3AINU W
CaMOBOCIIUTAHHUSA € TeM, 4YTOObl IPUBUTH yMEHWE B JaJbHEHIIEM HeNpPepPbIBHO IIOBBIIIATH CBOIO
KBaTu(UKAUIO.

HeobxonuMo mepeBecTH CTy[eHTAa M3 IACCHUBHOTO NOTPeOWTessl 3HAHWUH B aKTHBHOTO WX TBOPIIA,
yMeroIiero chopMyJIUpOBaTh MpoOJIeMy, TPOAHATU3UPOBATH IyTH €€ PelIeHUs, HAUTU ONTHMATbHBIH
Pe3yJIbTaT U JI0KA3aTh ero MpaBUIbHOCTh. CaMocToATeIbHAA paboTa CTy/IEHTOB ABJIAETCA HE IIPOCTO BaXKHOH
dopmoii 06pa3oBaTeILHOrO IPOIIECCa, a JOJIKHA CTaTh €r0 OCHOBOH.

B opraHmzanmuu CcaMOCTOATENbHOH pPabOThl CTYIEHTOB JOJKHBI COYETAaThCs JIBA OCHOBHBIX
HanpaBjIeHUs:

- caMocToATeNIbHAA paboTa B IpoIlecce JIEKIMOHHBIX U IPAKTUYECKUX 3aHATHUH, OMHpAIOIascs Ha
HICIIOJIb30BAaHKE METOAUK U (HOPM, CIIOCOOHBIX 00ECTIEUUTh BHICOKUH YPOBEHD CAMOCTOSTEILHOCTH CTYZEHTOB
U yJIydIlleHHe KauecTBa MOATOTOBKHY;

- camocrosATesibHAsA paboTa BO BHEAyJUTOPHOE BPEMs, OCHOBHAA IeJIb KOTOPOH - HAYYHUTh CTy[EHTA
OCMBICJIEHHO M CaMOCTOATEJNbHO paboTaTh cHavyasa ¢ y4eOHBIM MaTepHaioM, 3aTeM C HAyYHOH
nHopmarueii, chopMUPOBATH Y CTyZeHTa COOCTBEHHOE MHEHUE MIPU PEIIEHUN ITOCTABJIEHHBIX MTPOOJIEMHBIX
BOIIPOCOB U 33/1a4.

JIns caMOCTOATENTbHOW paboThl CTyAeHTaM IIpeJlaraloTes ydeOHbIE IMOCOOUS K IIPAKTUYECKUM
3aHATHUAM.

B nporecce camocTosiTeIbHON PaboThI CTYZEHTAM PEKOMEHYETCS] aKTHBHO PaboTaTh ¢ MEIOIIIMUCS
B 6ubiuoreke KBI'Y yuebHMKaMu B y4eOHBIMU MOCOOUSAMH, KaK OYyMasKHBIMH, TaK W 3JIEKTPOHHBIMHU.
ITockoJIbBKYy OCHOBHAsA 3a/jada ANCHUIUIMHBI, KaK W JII000H JpYyrodl JOUCHOUIUIMHBI, 3aKJII0YaeTcs B
(opMupoBaHNN CHENUANINCTA, CIIOCOOHOTO K CaMOPA3BUTHIO, €aMOOOpPa30BaHUI0, WHHOBAIIMOHHOU
JIEeATEIbHOCTH, HEOOXOMMO IePeBECTH CTYAEeHTa M3 MAaCCUBHOTO MOTPeOUTE/s 3HAHUNW B aKTUBHOTO HX
TBOpPIA, yMemwliero chopMyJIHpPOBaTh MpoOJIEMY, NPOAHATU3UPOBATH IIyTH €€ pelleHus, HaNuTu
ONTUMAJIbHBIN PE3YJIbTAT U I0KA3aTh €0 MPaBUILHOCTh. CaMoCTOsITeIbHAS paboTa CTYZEHTOB JI0JI?)KHA CTaTh
OCHOBOI 06pa30BaTeILHOrO IIPOIiecca.

[7aBHOE B CTpaTerMuecKoil JIMHUU OPTaHU3alMH CaMOCTOSTENBHOW paboThl CTYIAEHTOB IIpH
MPOXOKAEHNU TUCIUIUINHBI 3aK/II0UaeTcs He B ONTUMU3AIUN €€ OT/IEIbHBIX BUOB, a B CO3/TAHUU YCIOBUH
BBICOKOM aKTUBHOCTH, CAMOCTOSITEJIbHOCTH U OTBETCTBEHHOCTH CTYIEHTOB B ayZJUTOPUU U BHE €€ B XO/Ie BCeX
BUJIOB yUeOHOU JeATEIbHOCTH.

B o6mem cryuae BO3MOKHBI ZIBA OCHOBHBIX HAIIPABJIEHUS IIOCTPOEHUS YIeOHOTO IIpoliecca Ha OCHOBE
CaMOCTOSITEILHOM PabOThI CTYIEHTOB.

[TepBbIi - 3TO YBEJIMUEHHE POJIU CAMOCTOATEHFHOM PabOTHI B IIpOIlECCe JIEKITMOHHBIX, TPAKTHYECKUX
3aHATHH. BTOpO# - MOBHIIIIEHNE AKTUBHOCTU CTYAEHTOB IO BCEM HAIIPABJIEHUSIM CAMOCTOATEBHOH PaboTHI
BO BHeay/IUTOpHOe BpeMs. Pemaromiasn posb B opranusanuy CPC mpuHaAIeKUT Iperno/iaBaTesiio, KOTOPHIH
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IOJKeH paboTaTh HE CO CTYAEHTOM «BOOOIE», a ¢ KOHKPETHOHM JIMYHOCTBIO, C €€ CUIBHBIMU U CIa0bIMU
CTOpOHAMU, UH/ITUBU/TYyAJIbHBIME CIIOCOOHOCTSMH M HAKJIOHHOCTSIMH.

Y00l pa3BUTH MOJIOKUTEIPHOE OTHOIIIEHNE CTY/IEHTOB K BHeayautopHoi CPC, cienyeT Ha KaXKIoM
ee dTare pas3bsACHATH LU pabdoThl, KOHTPOJIHUPOBATh IOHUMAHUE 3THX IeJIEH CTy/IeHTaMU, IOCTENEHHO
(opmupys y HUX YMEHHE CaMOCTOSATEIFHOHN IOCTAHOBKH 33/Ia4X U BHIOOPA IIEJTH.

BrinosiHEHWE KOPOTKOU (5 MHH.) CAMOCTOSITEJIPHOW pabOThl HA JIEKIUH C IPOBEPKON pe3yJIbTATOB
IIpero/iaBaTesieM IPUyJYaeT CTYAEHTOB 6oJiee rIyO0KO yCBaMBaTh U3yUYaeMblil MaTepHuajl, MEHSET y CTYZIEHTOB
OTHOIIIEHVE K JIEKIUAM, TaK Kak 0e3 MOHMMaHUS TEOPUM IpeAMeTa TPYAHO PACCUMUTHIBATH HA YCIEX B
peleHny 3a1a4u. DTO YJIyUIIaeT MOCEIaeMOCTh JIEKITMOHHBIX M MTPAKTUYECKIX 3aHATUH.

Pa3paboTka KOMILIEKCAa METOAMYECKOTO obecreueHuss yueOHOTO mMpoliecca M0 JUCHUIIINHE SIBJISIETCS
BaXKHEHIIUM yCIO0BHEM 3(DGEKTUBHOCTH CAMOCTOSITEIbHOW PabOThI CTyZAeHTOB. K TakoMy KOMILIEKCY
OTHOCSAITCSI TEKCTBI JIEKIIUH, YUeOHUKN U y4ueOHbIe MOCOOWSA, MATepUaIbl I KOMIBIOTEPHOTO TECTOBOTO
KOHTpPOJIA. JTO TIIO3BOJISIET OPraHU30BaTh IpoOJIEMHOe OO0ydeHHe, B KOTOPOM CTYAEHT SBJISETCS
PaBHOITPABHBIM YYaCTHHKOM y4eOHOTO Ipoliecca.

Pe3ysIbTaTUBHOCTh CAMOCTOSITEJIPHOH PabOThl CTYZAEHTOB BO MHOTOM OIIPEJIEJIAETCA HATUUHEM
aKTUBHBIX METOJIOB ee€ KOHTpPOJs. [IpW MpOXOXKJAEHWH JUCHUIUIMHBI HCIOJIB3YITCS CIEAYIOIIHE BHJIbI
KOHTPOJIA:

- BXOZTHOHM KOHTPOJIb 3HAHUH U YMEHUH CTYZIEHTOB B HayaJsle MPOXO0K/IeHU TUCIUILINHBI;

- TEKyIIUH KOHTPOJb, TO €CTh PEryJISIDHOE OTCJIEXKUBAaHUE YPOBHSA YCBOEHUs Marepuaja Ha
JIEKITUOHHBIX, TPAKTUYECKUX 3aHATHUAX;

- IPOMEKYTOYHBIM KOHTPOJIb 10 OKOHYAHUY U3YUEeHUs pas/iesia Kypca;

- CAMOKOHTPOJIb, OCYIIIECTBJIIEMBIHA CTY/IEHTOM B IIPOLIECCE U3YUEHUS IUCITUTIIIHBI

- IIpY TIO/ITOTOBKE K KOHTPOJIbHBIM MEPOTIPUSITHUIM;

- UTOTOBBIN KOHTPOJIb IO IUCITUILJINHE B BHJIE SK3aMeHa.

Memoouueckue pekomenoauyuu no u3y4eHuI0 OUCYUNIUHDL 015 00YYAIOUWUXCA

[Ipuctynas Kk M3y4eHUIO TUCIUIUIMHBI, OOydaromemycsi HeoOXOIUMO O3HAKOMUTHCSA C
TEMaTHYECKUM TUTAHOM 3aHATHI, CIUCKOM PEKOMEHIOBaHHOW y4ueOHOI nuTepaTypsl. Heo6xoamumo
YACHUTDH MOCJICAOBATCIIbHOCTDb BBIITOJHCHNUA WHAWMBUAYAJIIBHBIX y‘-I€6HI>IX 3aJIaHI/II>'I, 3aHECTHU B CBOIO
pabouyio TeTpajb TEeMbl M CPOKH TMPOBEICHHS CEMHHApPOB, HAMUCAHUS Y4€OHBIX U TBOPUYECKHX
pabot. [Ipn n3ydeHnn AMCUUIUIMHBI CTYAEHTHI: U3Y4al0T PEKOMEHIOBaHHYIO YU€OHYIO U Hay4HYIO
JAUTEepaTypy; MTHUIIYT KOHTPOJbHBIE pabOThI, TOTOBAT JOMAIllHEe 3aJaHhe M COOOIICHUS K
MPAKTUYECKUM 3aHATUSM; BBIIIOJHSIOT CaMOCTOSITENIbHYI0 padoOTy, y4acTBYIOT IpPH IMPOBEIECHUU
MPAKTUYECKUX 3aJaHuil. YPOBEHb W TIyOWHA YCBOEHUS AMCUMILIIMHBI 3aBUCAT OT aKTHUBHOW U
CUCTEMATUYECKON pabOThl Ha JIEKIUAX, U3YYCHHUS PEKOMEHJIOBAaHHOM JINTEPATyphl, BBHINOJIHEHUS
KOHTPOJIbHBIX MMCbMEHHBIX 3aJaHH

Kypc m3ywaercs Ha neknusx, ceMuHapax, NpU CaMOCTOSTEIBHOW WM WHAWBUIYaJIbHON
pabote ctyneHToB. CTyIEHT Ui TIOJTHOTO OCBOSHHS MaTepuaia He JOJKeH MPOMyCKaTh 3aHATUS U
AKTUBHO Y4YaCTBOBAaTh B y‘-Ie6HOM mponecce. HGKHI/II/I BKJIIFOHAaKOT BCE€ TEMBI B COOTBCTCTBUH C
MPOrpaMMOI TOJATOTOBKYU MO aHHOW aucturuinae. s MmakcuManbHON 3 PEeKTUBHOCTH H3ydEHUS
HEOOXOIMMO TIOCTOSSHHO BECTH KOHCIIEKT JICKIIMHA, 3HaTh PEKOMEHIYEeMYI0 IIperojiaBaTesieM
JTUTEpaTypy, MO3BOJSIONIYIO MAOIMOJHUTh 3HAHWS W JIydllle MOATOTOBUTHCS K CEMHUHAPCKUM
3aHATUAM.

B cooTBeTcTBUU ¢ yUeOHBIM MIAHOM Ha KXY TEMY BBIJEIICHO HEOOXOAMMOE KOJIUUYECTBO
qacoB CEMUHAPCKUX SaHﬂTHﬁ, KOTOPEBIC IMPOBOATCHA B COOTBETCTBUHN C BOIIpoCaMu,
PEKOMEHIOBAaHHBIMA K HW3YYEHHIO MO TeMaM JUCHUIUIHHBL. CTYIEeHTHl JOJKHBI PETYISIPHO
TOTOBUTBHCA K CCMHUHAPCKHUM 3aHATHUAM H Yy4aCTBOBATh B O6CY)K}1€HI/II/I BOITPOCOB. HpI/I IIOATOTOBKE K
3aHIATHSIM CIIEJIyeT PYKOBOACTBOBATHCS KOHCIIEKTOM JICKIIMH U PEKOMEHJIOBAaHHOW ITUTEPATypOM.
TemaTnuecknii 1IaH JUCHUIIIINHBI, y‘—Ie6HO-MeT0}II/I‘-IeCKI/Ie Marepuaibl, a TaKXE€ CIIMCOK
PEKOMEHI0BaHHOH JIUTEepaTyphl IPUBEICHBI B pabodel mporpaMMme.

Memoouueckue pekomenoayuu npu pabome HA0 KOHCNEKMOM 60 6PeMsA NPOGEOEHUs NeKUUU
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Bo BpeMs NeKIIMOHHBIX 3aHATHIH HEOOXOAMMO KOHCIIEKTUPOBATh Y4eOHBIN MaTepuan. J{is
9TOTO HCIOJB3YIOTCS OOIMMEe W  YTBEPAMBIIMECS B TMPAKTHKE IIpaBuiIa, H  MPUEMBI
KOHCIIEKTUPOBAHMS JICKIUH:

KoncnektupoBanue JeKIUMiA BeNETCS B CHEUUAIBHO OTBEACHHOW MJIg 3TOr0 TETpaju,
Ka)XJIbIii JINCT KOTOPOM JOJKEH UMETH IOJIs, HA KOTOPBIX JEIAI0TCS MOMETKU U3 PEKOMEHI0BAaHHOM
JIUTEpATyphl, AOMOJHSAIONIME MaTepuaia MPOCTYIIaHHOW JIEKIMH, a TakkKe MOAYepKUBAIOIINE
0COOYI0 BaKHOCTh T€X WJIM UHBIX TEOPETUUECKHUX MOJTOKEHUH.

[lenecooOpa3Ho 3amuChIBaTh TEMY M ILJIAH JICKIIUH, PEKOMEHIYEMYIO JIMTEPATYPy K TEMe.
3anucu pas3fesioB JIEKIUU JOJDKHBI MMETh 3aroJIOBKH, IOJ3arojOBKH, KpacHble CTpoku. Jliis
BBIJICJICHUSI Pa3JIeJIOB, BBIBOJIOB, OINPENEICHHUI, OCHOBHBIX MJIEH MOKHO HMCIOJIb30BaTh IIBETHHIC
KapaHaamm u GromMacTepsl.

Ha3BaHHbIE B JIGKIIUK CCBHUIKM HA NIEPBOMCTOYHUKH HAJO0 MOMETHTHh Ha IMOJISIX, YTOOBI MpH
CaMOCTOSITENILHOM paboTe HAWTH ©W BOUCATh HMX. B KOHCHEKTE MJOCIOBHO 3alHMCHIBAIOTCS
OTpeNIeIICHUST TIOHATUH, KaTeropud M 3akoHbl. OcTajbHOE JOKHO OBITH 3alMCaHO CBOUMH
CIIOBaMH.

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

Memoouueckue pekomenoayuu no NOO20MOBKe K CEMUHAPCKUM 3AHAMUAM

CeMuHapbl — cOCTaBHas 4YacThb ydeOHOro mpoliecca, rpynmnonas ¢opma 3aHATHI npu
AKTUBHOM YYacTUHU CTyJIeHTOB. CeMHMHaphl CIIOCOOCTBYIOT YINIyOJEHHOMY HM3Yy4YEHMIO Hauboiiee
CIIOXKHBIX IPOOJIEM HAyKH U CIy’KaT OCHOBHON ()OpPMOM IOJABENEHUS UTOTOB CaMOCTOSTEJIbHOU

paboTbl cTyneHTOB. Llenpro ceMUHApCKUX 3aHATUH sBIsSETCS YIiIyOJieHHMe W 3aKpelieHHue
TEOPETUYECKUX 3HAHUH, MOJyYEHHBIX CTYJECHTAaMHU Ha JIEKIHUAX U B IPOLECCE CaMOCTOSTEIBHOIO
U3ydeHHsl yueOHOTO MaTepuala, a, CJIeloBaTelIbHO, (pOopMUpOBaHNE y HUX OINpPEICICHHBIX YMEHUH
Y HaBBIKOB.

B xoze mnpaktudyeckux pabOT CTYAEHTHl BOCIPUHUMAIOT U OCMBICIMBAIOT HOBBIH
yueOHbIi MaTepuan. [IpakTuueckue 3aHATHS HOCSAT CHCTEMaTHYECKHH XapakTep, peryisipHO
cienys 3a KaXa0W JEKIUEeH U ABYMS-TPEeMsI JICKIUSMH.

B Xo/1e moAroToBKM K CEMUHAPCKOMY 3aHATHIO HEOOXOJIUMO MPOUYUTATH KOHCHEKT JEKIHH,
U3YYUTb OCHOBHYIO JINTEPATypy, O3HAKOMUTBHCA C JOMNOJHUTEIBHON JUTEPATYpPOU, BBIIOJHUTH
BBIJJAHHBIE IIPENOJABaTelleM IpPaKTUYeCKue 3amaHusd. [Ipm 5TOM  y4ecTp peKOMEHIaluu
npenogasarens U TpeOoBaHMs MporpaMMebl. JlopaOaTeiBaTh CBOM KOHCHEKT JIEKIIMH, Jielas B HEM
COOTBETCTBYIOLIUE 3aMIUCH U3 JINTEPATYPHI.

JKenaTenbHO IpU MOATOTOBKE K NMPAKTHYECKUM 3aHATUAM IO AUCLUIUIMHE OJIHOBPEMEHHO
UCIIOJIB30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIE BOIIPOCHI.

Ha cemmnapax cTyJqeHTBI y4yaTcsl IPaMOTHO HM3jaraTh MpoOjembl, CBOOOAHO BBICKAa3bIBAaTh
CBOM MBICIM U CYXJACHHUS, pPACCMATPUBAIOT CHUTYyallud, CIOCOOCTBYIOIIME Ppa3BUTHIO
npodeccuoHanbHOM KoMIleTeHTHOCTH. ClenyeT MMeTh B BHAY, YTO MOJArOTOBKA K CEMHUHapy
3aBHCHUT OT (POPMBI, MECTa IPOBEICHUS CEMUHAPa, KOHKPETHBIX 33/1aHUI ¥ TOPYYCHUH.

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

o0yyaromuxcsi,  CHocoOCTBYEeT  Pa3BUTHUIO  CaMOCTOSTENbHOCTH,  OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH, TBOPYECKOTO MOAX0/1a K PEUICHHUIO MPo0ieM yueOHOro U npogecCHOHaIbHOIO
YPOBHH.

CamocrosiTenbHast paboTa CTYJACHTOB HalpaBjieHa Ha MPUOOpEeTEeHUE CTYyJ€HTOM HOBBIX JJIst
HEro 3HaHUH U yMEHUH 0e3 HEeMOCPEACTBEHHOTO yYacTUs IPenoiaBaTesei.
CamocrosdTenbHas paboTa IPOBOAUTCS C LIETIbIO:
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- CUCTEMAaTHU3allM1 U 3aKPEIJICHUS MMOTYyUYECHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH 00yJarommxcs;

- yriyOJeHus ¥ paclIupeHHs TEOPETUYECKUX 3HAHMUIA;

- (opmupoBaHUs yMEHUI UCTIOIH30BATh CIICLUATIBHYIO TUTEPATYPY;

- pa3BUTHS TO3HABATEIbHBIX CHOCOOHOCTEW M AKTUBHOCTH OOYYaIOIIUXCS: TBOPYECKOMN

MHULIMATUBBI, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;
- (popMupOBaHUSA CaMOCTOSITEILHOCTH MBILIUIEHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CaMOpeaIn3aliuu;

- Pa3BUTHSI UCCIIEN0BATENIBCKUX YMEHUH.

CamocrosiTenbHasi paboTa MPUBOIUT CTYIEHTAa K IIOJYYEHHIO HOBOTO  3HAHMS,
YIIOPSIOYCHHIO U YIIIyOJCHUIO UMEIOIINXCS 3HaHUH, (POPMUPOBAHHIO Y HETO MPO(eCcCHOHATBHBIX
HaBBIKOB U yMeHH. CamocTosTeTbHas paboTa BBIMOIHSET P PYHKIIMIA:

—  pa3BUBAIOLIYIO;

—  nH(OPMAIIOHHO-00yJaOIIYIO;

—  CaMOOPraHU3YIOIIYIO;

—  OpPHUEHTHUPYIOILYIO U CTUMYJIHUPYIOILYIO;

—  BOCIIUTBHIBAIOIIYIO;

—  HCCIEeA0BaTENbCKYIO.

B pamkax kypca BBITIOJHSAIOTCS CIAEAYIOIINE BUJIbI CAMOCTOSATEIHHON PadOThI:

1. KoncnexkTrpoBaHUE IEPBOMCTOYHUKOB U JPYroil yueOHOM INTEpaTyphl;

2. llpopabotka yueOHOro marepuana (1o KOHCIEKTaM, y4eOHOI 1 HaydHO TuTeparype);

3. BrinosnHeHHEe pa3HOYPOBHEBBIX 3a/1a4 U 3aJIaHUIA;

4. Paborta c TecTaMH U BOIIPOCAMU JIJIsl CAMOIIPOBEPKH;

5. DBrImonHeHWE UTOTOBOW KOHTPOJIBHOH paOOTHI.

CryneHTaM peKOMEHJIYeTCs C CaMOro Hadalla OCBOGHHMs Kypca paboTaTh C JIUTEpaTypoil u
npeyiaraéMbiMU 33JaHUSIMHU B ()OpMe TMOATOTOBKH K OYEpPEIHOMY ayIAUTOpHOMY 3aHsATHIO. [Ipm
TOM aKTYaIM3UPYIOTCS HMEIOIIMECs 3HAHUSA, a Takke co3maercss 0a3a AN YCBOGHHUS HOBOTO
Marepuana.

Heo0xonuMo OTMETHTh, YTO HEKOTOPBIC 3a/laHus I CAMOCTOSATENBHONH PabOThl O KypCy
UMEIOT OmpefeNieHHylo cnenuduky. IIpu ocBoeHMHM Kypca CTYAEHT MOXKET I0JIb30BaThCs
O6uOnMoTeKON By3a, KOTOpas B TOJHOM Mepe oOecneueHa COOTBETCTBYIOUICH JIMTEpaTypoOu.
3HAYUTENbHYIO TOMOIb B MOJATOTOBKE K OYEPEIHOMY 3aHATHUIO MOMKET OKa3aTb MMEIOIIMHCS B
yueOHO-METOINYECKOM KOMIUIEKCE KpaTKUM KOHCHEKT JieKuuid. OH ke MOXET UCIOJIb30BaThCs U
JUISL 3aKpeIyIeHUs] MOJyYeHHOro B ayAuTopuu MaTtepuaina. CamoctosTenbHas paboTa CTYIEHTOB
MpelyCMOTpeHa Y4YeOHbIM TUTAHOM U BBIMIONHSAETCS B 00s3aTeNbHOM TOpPSAKE. 3aJaHus
MIPEIOKEHBI TI0 KaXKI0M M3y4aeMOM TEME U MOTYT TOTOBUTHCSI MHIUBUIYAIbHO WK B rpymie. [1o
HEOOXOJUMOCTH CTYJIEHT MOXET oOpamathcs 3a KOHCY/IbTAallUEH K MpenoaBaTennto. BrimonHenne
3a/IaHUI KOHTPOJIMPYETCS M OLICHUBAETCS IIPETIOIaBATEIIEM.

JInst  yCcHemrHoro camMoOCTOSATENIbHOTO HW3Y4Y€HUs Marepuana CEeroAHs HUCIHOJIb3YIOTCS
pa3inyHble CpeICTBAa OOY4EHHMs, CpeIu KOTOpBhIX 0co00e MECTO 3aHUMAlT HH(OpPMalMOHHBIE
TEXHOJIOTUH PA3HOTO YPOBHS U HANPaBIECHHOCTHU: DJIEKTPOHHBIE YYEOHUKH U KYpPChI JIEKIIUM, 06a3bl
TECTOBBIX 3aJaHUN U 3a/1a4. DIEKTPOHHBIA Yy4EOHHK MOKET MHTErpUpPOBaTh B c€O€ BO3ZMOXKHOCTHU
pa3IMYHBIX MEJArOrMYeCKUX MPOTPaMMHBIX CPEICTB: OOYYalOMIMX MPOTPaMM, CIPABOYHUKOB,
yueOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX IPOrpamMM.

Jlis  ycrenmrHoW OpraHu3alud CaMOCTOSTENIbHOM pPa0OTHl BCE AaKTUBHEE NPUMEHSIOTCS
pa3HoOOpa3Hble 00pa3oBaTeNbHbIE pecypchl B ceTH HTepHeT: cucTeMbl TECTUPOBAHUSA IO
pa3IMYHBIM 00JACTSIM, BUPTYyalbHbIC JIEKIIMH, JIA0OPATOPHH, TIPH STOM TMOJIH30BATENIO JOCTATOYHO
UMETh KOMIBIOTEP U MOJAKIIoueHue K VHTepHeTy JUIsl TOro, 4ToObl CBA3AThCS C MpernoaBaTesieM,
pemiatb BBIYMCIUTENbHBIE 33Jla4yd M TOJy4YaTh 3HaHMs. Vcmonb30BaHHME ceTel yCHIIMBAET POJib
CaMOCTOSITENIbHOM paboThl CTyA€HTa W MO3BOJIAET KapAMHAIBLHBIM O0pa30M HM3MEHHUTb METOJIUKY
Mpeno/iaBaHusl.
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CTyneHT MOXeT MoJyJaTh BCE 3aJaHHs U METOJUYECKUe yKazaHus uepes cepsep. CTyaeHT
UMEeT BO3MOKHOCTH BBIIOJIHATH paboTy IoMa WM B ayauTopud. boibinmoe BocmnuTaresnsHOE U
00pa3oBaTe/IbHOE 3HAUCHUE B CAMOCTOSATENILHOM Y4€OHOM TPYAE CTYAEHTa UMEET CAMOKOHTPOIIb.
CaMOKOHTpOJIb BO30YXJaeT W MOJACPKUBACT BHUMAaHME M HMHTEPEC, IMOBBIMIAET AKTHBHOCTH
MNaMsATU 1 MBIIJICHUS, TTIO3BOJIACT CTYACHTY CBOCBPCMCHHO O6Hapy)KI/ITb " yCTpaHUTh JOMYHICHHBIC
OIMOKU M HEJOCTATKU, OOBEKTUBHO OIPEICIUTh YPOBEHb CBOMX 3HAHMH, MIPAKTUUYECKUX YMEHUI.
Camoe [OCTYITHOE M TIPOCTOE CPEICTBO CAaMOKOHTPOJIA C TNPHUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH - 3TO Ps/I TECTOB «on-liney», KOTOpBIE MO3BOJIAIOT B PEKUME
pCaIbHOIO BPEMCHU ONPCACIUTDH CBOM YPOBCHb BJIaACHUA MPECAMCTHBIM MATCpUaIOM, BBLISIBUTH
CBOM OIIMOKH U MOJYYUTh PEKOMEHJAINH I10 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepanmypoii

Bcro nutepaTypy MOXKHO pas[enuTh Ha YYeOHUKH W ydeOHBbIC TOCOOWS, OPUTHHAILHBIC
Hay4yHbIe MOHOTpapUUYeCKre UCTOYHUKH, HAyYHbIe MyOJIMKAINU B TIepuoandYeckoil nedyatu. U3 Hux
MO’KHO BBIIEJIUTH JTUTEPATYPy OCHOBHYIO (PEKOMEHYEMYIO), JOMOJIHUTEIbHYIO U JIUTEPATYPY IS
yrayOJIeHHOTO U3YYEHUS JUCIUILTAHBL.

[Ipu pabGote c nuTepaTypoil HEOOXOAWMO YYHUTBHIBATH, YTO HMEIOTCS PAa3IUYHBIC BUIBI
YTEHUS, U KaXIbIH U3 HUX UCIOJIb3YEeTCs Ha OMPEeNIEHHBIX 3Tarax OCBOSHUS MaTepHaia.

IIpeosapumenbroe YTE€HHE HANPABICHO HA BBISBICHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB U
MOKCK MX 3HAYCHHsI B CIIPABOYHOM JUTeparype. B 4acTHOCTH, Mpy YTEHUH yKa3aHHOW JINTEPATYpPhI
HE00X0UMO MOAPOOHEHIINM 00pa30M aHATU3UPOBATh ITOHSATHSL.

Ck603HOe umenue TIpEANOaraeT MPOYTEHHE MaTepuaia OoT Hayana 1o KoHia. CKBO3HOE
YTEHHUE JIMTEPATYPbl U3 MPUBEACHHOIO CIIMCKA JTA€T BO3MOXKHOCTb CTYAEHTY C(OPMUPOBATH CBOJ
OCHOBHBIX MOHSTHUIA U3 NU3y4aeMOl 00J1acT U CBOOOIHO BJIAJIETh UMH.

Buvibopounoe — Ha060pOT, UMEET LENBIO MOMCK U OTOOp Marepuana. B paMkax maHHOTO
Kypca BBIOOPOYHOE YTEHHUE, KaK CIOCO0 OCBOEHHUS COJAEP)KaHHs Kypca, JODKHO HCIOJIb30BATHCS
IIPY TIOJTOTOBKE K MPAKTUIECKUM 3aHSATHSIM IO COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKHH pa30op TeKCTa C MOCIEAYIOUIUM €ro
KOHCHeKTupoBaHueM. OCBOEHHE yKa3aHHBIX MOHATHH Oyner Haubonee 3((EKTHUBHBIM B TOM
cilyyae, eciii IpU YTEHUH TEKCTOB CTYJEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BONpPOCH. YacTh W3
3TUX BompocoB chopmyinupoBana B @OC B mepeuHe BOMpocoB [ist cobecenoBanus. [lepeuenp 3Tux
BOIPOCOB OTPaHMYEH, MOATOMY Ba)XKHO HE TOJIBKO COJAEp)KaHHE BOIPOCOB, HO CaM IPHHLUI
OCBOEHUS JIUTEPATYPBI C IOMOILIBIO BOIIPOCOB K TEKCTaM.

Lenbto usyyarowjeco 4TeHUs SBISETCS TIyOOKOE M BCECTOPOHHEE MOHMMaHHE YueOHOM
uHpopmanuu. ECTh HECKOJIBKO MPUEMOB U3y4arOIIero YTCHHS:

1. UreHne mo anropuTMmy mpenmnosiaraeT paddoueHue MHpopManuu Ha OJIOKU:

Ha3BaHME; aBTOp; HMCTOYHMK; OCHOBHas HJes TeKCTa; (aKTUYECKUN Marepual;
aHaJIM3 TEKCTa IYTEM COINOCTABIEHUS MMEIOIIMXCS TOYEK 3peHus 1o
paccMaTpuBaeMbIM BOIIPOCaM; HOBH3HA.

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

- MEJIEHHO MPOYUTATh TEKCT, CTAPasACh MOHITH CMBICI U3JI0KEHHOT0;

- BBIIETIUTH KJIIOUYEBbBIE CIIOBA B TEKCTE;

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

3. [Ipuem Te3upoBaHus 3aKiro4aeTcss B (OPMYIUPOBAHUU TE3UCOB B BHJIE
ITOJIOYKEHNH, YTBEPKIACHNUN, BBIBOJOB.

[loaroToBka K 53K3aMeHy JOJKHA MPOBOAUTHCA HA OCHOBE JIEKIIMOHHOTO MaTepuaia,
MaTepuaia MPaKTUYECKUX 3aHATHH ¢ 00s3aTelbHBIM OOpalieHHeM K OCHOBHBIM yYE€OHHUKAM IO
Kypcy. DTO MO3BOJHUT UCKIIOUYUThH OMIMOKU B MOHMMAHUHM MaTepHala, OOJETYUT €0 OCMBICICHHE,
MPOKOMMEHTHUPYET MaTeprall MHOTOUHCICHHBIMU MPUMEPaMH.
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8. Mamepuam;uo-mexuuuecxoe obecneuenue Oucuunﬂuubl

8.1. Tpebosanus k mamepuarbHO-MEXHULECKOMY 0DecneyeHuro
g peanuzauuu paboudell mporpaMMbl JUCIHHUIUIMHBI UMEIOTCS ClieHUaIbHbIE TTOMELICHHS
JUTSL TIPOBEJICHUS 3aHATUN JIEKIIMOHHOTO M CEMHUHAPCKOTO THIIA, TPYIMIIOBBIX W WHIUBHYaTbHBIX
KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIA U MPOMEXKYTOUHOM aTTecTali, a TaKKe MOMEUICHHUS IS
CaMOCTOSITENIbHONW paboThl W TMOMELICHHS IS XpaHEHHS M NPOPHIAKTHYECKOro 00CITy)KMBaHUS
ob0opynoBanus. CrernuanbHble MOMENIEHUS YKOMIUIEKTOBAHBI CIIEHUATU3UPOBAHHON MeOenbio U
TEXHUYECKUMHU CpEACTBA OOYYEHUs, CIYXKAUIMMH Ui TpeACTaBiIeHUs HH(pOpMaruu OOIbIIoN
ayJIUTOPHUH.
Jlnist IpoBeZieHUs 3aHATUI JICKIIMOHHOTO THUIIA UMEIOTCS IEMOHCTPAMOHHOE 000pYyI0BaHUE
U y4yeOHO-HATJISIIHbIE TOCOOUSI.
[Tpu npoBeneHUN 3aHATHH JTEKIIMOHHOTO/ CEMHMHAPCKOTO THIIA 3aHSATHIA UCTIONb3YIOTCS:
JUUEHIUOHHOE RPOZPAMMHOE 0DecneueHue:
- IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) nmoanucka (Open Value Subscription);
AnTtuBHpycHoe mporpammHoe oOecrneuenne Kaspersky Endpoint Security CranmapTHbIit
Russian Edition;
€80000HO pacnpocmpatsemvle NPOCPAMMbL.:
— Academic MarthCAD License - maTemaruueckoe MpOrpaMMHOE oOOecreueHue,
KOTOpOE TMO3BOJISIET BBIMOIHSTH, aHAIM3UPOBATh BaKHEHIIINE UHKECHEPHBIE PACUEThI
1 OOMCHHMBATHCS UMHU;
—  WinZip nns Windows - mporpamm Jiist C:KaTHs U paclakoBKu (haiiiios;
— Adobe Reader mis Windows — nporpamma ji1st urerust PDF daitnos;
— Far Manager - xoHCONbHBIN (DallIOBBI MEHEKEp ISl OMEPAlMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.
IIpu ocymecTBaeHMH 00pa30BaTEIbHOIO Mpolecca CTYAEHTaMM U IIperojaBaTelieM
UCIOJNIB3YIOTCS caeayrolue nHdopMannoHHo crnpaBouHble cuctembl: ObC «Ailludpoyke», IbBC
«Koncynsrant crygenra», CIIC «Koncynbrant mitocy, CIIC «"apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL OJisl UHBATUOO8 U JUY C OCPAHUYEHHbIMU
B03MOACHOCMAMU 300POBbS

JInst CTYyIEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI CO3/IaHbl CIIELIHMAJIbHbBIC
yCJIOBHS IS ToiyueHus obpaszoBanus (aya. 145 T'K). B mensix 7ocTynmHOCTH MOTyYeHUsT BBICIIETO
o0Opa3oBaHus TO 00pa3oBaTeNbHBIM MMPOrpaMMaM HWHBAaIUAAMHU WU JHUIAMH C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3/J0POBbsSI YHUBEPCUTETOM 00ECIIEUnBaETC:

1. AnpTepHaTuBHAs Bepcus 0UIIUANBHOTO caifta B ceTH «HTepHeT» 11t cTaboBUISMIINX;

2. J11s MHBATUAOB C HAPYLIEHUSAMU 3peHus (cIaboBUIAIINE, CIIETIbIE)

- TPUCYTCTBHE AaCCHCTEHTa, OKAa3bIBAIOLIETO OO0ydYaromeMycss HEOO0XOAWMYIO IOMOIIb,
nyOnupoBaHWE BCIYX CHPAaBOYHOM HH(MOpPMAIUKM O pACIHUCAHWU YYEeOHBIX 3aHATUN; HaIU4ue
CpPEACTB Il YCHUJICHUS OCTAaTOYHOTO 3PEHHs, OpaillIeBCKOH KOMIBIOTEPHON TEXHUKH,
BUJICOYBEITMUUTENCH, TPOrpaMM HEBU3YaITBHOTO JOCTYMA K HH(POPMAIUH, POTPAMM-CHHTE3aTOPOB
peur U JApPYruX TEXHUYECKHX CpPEJCTB MpueMa-nepenayn ydeOHoW HHGOpMalnuu B JOCTYMHBIX
dbopMax ISl CTYIEHTOB C HAPYIICHUSIMU 3PCHHUS,

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

- TMHUCHMEHHBIE 3a/laHusl BBIMOJHSIOTCS Ha OyMare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00ydJaronmMmces;

3.l WHBaNMAOB M JUI C OrPAaHUYEHHBIMA BO3MOXKHOCTSMU 3/I0POBbS MO CIyXY
(cmabocnpImamue, TIIyxue):

- Ha 3auyeTe/3K3aMEHE MPHCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIMN CTYJCHTY HEOOXOIUMYIO
TEXHUUYECKYIO MTOMOIIb C YUY€TOM HHJIWBHYaJbHBIX OCOOCHHOCTEH (OH MOMoraer 3aHsATh pabouee
MECTO, IEPEIBUTATHCS, TPOYUTATH U OPOPMUTH 3a/IaHKE, B TOM YHCIIE 3aITUCHIBAS MO/ TUKTOBKY);
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- 3a4eT/7PK3aMEeH MPOBOIUTCS B MUCHBMEHHOUN opMe;

4. ]Jlns WHBATWIOB W JIMII C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBS, HMMEIOIIHX
HApyLICHUs OIOPHO-ABUTaTEIFHOTO almapara, CO3JaHbl MaTepUATbHO-TEXHUUYECKHE YCIOBUS
o0ecreynBarIIMe BO3MOXKHOCTh OECHPEIMSATCTBEHHOTO JIOCTyNa OOYy4Yalolmuxcs B Y4eOHbBIC
IIOMEIICHUS, OOBEKTYy NHTaHUS, TyaJeTHble M Jpyrue TIOMENICHHs YHHUBEPCHUTETa, a TaKke
npeObIBaHUS B YKa3aHHBIX MOMEIIECHHUIX (HATWYHE PACHIMPCHHBIX JIBEPHBIX MPOEMOB, MOPYIHEH U
JPYTrUX MpUCIOCOOTICHU).

- TMCHMCHHBIC 3aJ]aHHs BBIMOJHSAIOTCS HAa KOMIIBIOTEPE CO CHEIHATH3UPOBAHHBIM
IPOTPaMMHBIM 00ECTIeYeHHEM MIIM HAIMKTOBBIBAIOTCS aCCUCTEHTY;

- 10 YKEJIAHWIO CTYJICHTA YK3aMEeH IMPOBOIAMTCS B YCTHOH Gopme.

OOyuaromnyecss U3 YuCla JIMI] ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBBSI 00ECIICUEHBI
AJIEKTPOHHBIMU 00pa30BaTEILHBIMU PecypcamMu B JOpPMax, aalTHPOBAHHBIX K OTPAHUYCHUSM UX
3JI0pOBBSL.
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IIpuaoxenne 1.
JIuct u3meHeHuii (10nMoJIHeHUiT) B padoueil mporpaMMe TUCHMILIHHBI

B pabodyIo mporpaMmy 1o AUCHUIUIHHE «MeXaHuKay

o HanpapieHuio noarotoBku 03.03.02 ®duzuka (Ipodwib: «MenuuuHcKas GuU3nKa)

n/n

daemenT (myHkT) PII/

IlepeyeHb BHOCUMBbIX U3MEHEHUI
(1010 THEeH U )

IIpumeuanue

OO6cyxeHa u peKOMEHI0BaHa Ha 3aceaHnu Kadeapsl TeopeTuueckoi U SKCIepuMEHTaAIbHON

¢uzuku

ITporokon Ne _ oT « _»

3aBenyromuii kadenpoit

«

20 T
/ M.X. XOKOHOB
MOJIHACH D.N.0.
» 20 .
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IIpunioxenue 2.

Pacnpeoenenue konmponvhvix Meponpusmuii no petmure080Ll cucmeme oYeHKU
ycnesaemocmu 06yyenus

MagkcumMaabHbI| Pacnpenenenue no
Ne KoHTpo/bHbIE MEPOTIPUATHSA
0asa KOHTPOJILHBIM TOYKAM
1 Touka — 3
1. [Tocemenue 3aHATHI 10 2 Touka — 3
3 touka — 4
1 Touka — 6
2. Kommoksrnym 18 2 Touka — 6
3 Touka — 6
1 Touka — 6
3. TectupoBanue 18 2 Touka — 6
3 Touka — 6
1 Touka — 8
4. | KonrponbHas pabora (MHBIE POPMBI) 24 2 Touka — 8
3 Touka — 8
1 Touka — 23
5. UTOrO 70 2 Touka — 23
3 Touka — 24




Hpuioxenne 3.

Texkymmu u pyOe;KHbIH KOHTPOJIb

CryneHt HMEeT
36-45 OaiioB 15(0)
UTOTaM TEKYILIEro H
pyOEXKHOrO KOHTpOJIS,
Ha  DK3aMCHE Jan
MMOJHBIA OTBET TOIBKO
Ha oauH Bompoc. [Ipu

pelIeHnn 3a7a4
oOyJaronuics

JIOTTyCKaeT rpyoObIe
OIINOKH, aeT
HEBEPHYIO OLIEHKY

CUTyallud U  peIICHO

menee 50 % 3amau.

OIMH  BONpPOC H
4aCTUYHO
(TIOTHOCTBIO)
OTBETUJI HA BTOPOM.
Crynent umeer 46-

60 0amioB o
UTOTaM TEKYIIEro W
pyOexHOTO
KOHTPOJIS, Ha
DK3aMeHe Jan
MOJIHBI  OTBET Ha
OJIMH BONPOC WIN
YaCTUYHO  OTBETHII
Ha 00a Borpoca.
CryneHt

OIMH  BONPOC H
YaCTUYHO
(MOIHOCTHIO)
OTBETHUJI Ha BTOPOH.
Crynent umeer 61 —

65 OaioB 1o
uToraM TEKYLICTO H
pyOexkHOTO

KOHTPOJIS, Ha
JK3aMeHe aan

MOJIHBI  OTBET Ha
OOUH  BOIpPOC U
HJaCTUYHO OTBCTUII
Ha BTOpoH. CTylneHT
nmeetr 66-70 6amioB

|CeMeCTp [IIxana oreHuBaHusd
0-35 GamnoB 36-50 6amtoB 51-60 6amnoB 56-70 G6amioB
1 YactuuHoe [TonHoe nnu | [lonHoe nimu | [lonHoe mocenieHue
roceleHue YaCTUYHOE YaCTUYHOE ayJUTOPHBIX
ayJIUTOPHBIX MOCeIIeHue MoCenieHue 3aHSATUH.
3aHSTHH. ayJTUTOPHBIX ayJIUTOPHBIX [TonHoe
HeynosnerBopurens | 3aHsaTuil. YacTUUHOE | 3aHATUM. BBIIIOJIHEHHUE u
HOE BBITNIOJIHEHHE | BBIIIOJIHEHUE [Tonnoe 3aIuTa
MPaKTUYECKUX MPAKTUYECKUX BBITIOJITHEHUE MPaKTUYECKUX
pabor. [Tnoxas | pabot. BrimonHeHne | MPaKTHYECKUX 3aHITHA.
MOATOTOBKA K | KOHTPOJIbHBIX pabor. Brinonnenue
OarIbHO- pabor, TECTOBBIX | Brimonnenue KOHTPOJIbHBIX
PEHUTHUHTOBBIM 3a/IaHHi, OTBETHl HA | KOHTPOJIBHBIX pabor, TECTOBBIX
MEPOTIPUSITHSIM. KOJIJIOKBUYME Ha | paboT, TECTOBBIX | 3aJJaHU, OTBETHl HA
Crynent HE | OLICHKHU 3a/laHui, OTBETHI | KOJJIOKBUYME Ha
JIOTTYCKaeTCst K | «yZOBJICTBOPUTEIFH | HA  KOJUIOKBUYME | OLEHKH «OTIIMYHO.
MIPOMEXYTOUYHOMN o». Ha OLICHKH
aTTeCTaIluu «XOPOIION.
HpOMe)KYTOLIHaH aTTecTaluAa
Cemectp [IIxana oneHnBaHUs
HeynosnerBopurenbHo | Y 0BIETBOPUTEIBLHO Xopomio OTnu4HO
(36-60 Ganmnos) (61-80 Gamnmnos) (81-90 6annoB) (91-100
0aJIIoB)
1 Crynentr umeer 36-60 | Ctynent umeer 36- | Ctynent umeer S51- | CTyneHT umeer
O6amioB  mo  wutoram | 50 0amioB no | 60 OaoB mo | 61-70  Ganos
TEKYLIEro U | UTOTaM TEKYIIEro W | UTOraM TEKYIIero M | mo UTOraM
PYOEKHOTO KOHTPOJIsS, | pyOeKHOTO pyOexkHOTO TEKYIIEro u
Ha »HK3aMEHE He€ Jai | KOHTPOJs, Ha | KOHTPOJIS, Ha | pyOeKHOTO
MOJIHOTO OTBETA HHU Ha | DK3aMEHe Jan | IK3aMeHe Jan | KOHTPOJs,  Ha
OJIMH BOIIPOC. MOJIHBIA OTBET Ha | MOJHBIA OTBET Ha | K3aMEHe  Jai

MOJHBIA  OTBET
Ha OJIMH BOIIPOC
u YaCTUYHO
(TTOHOCTHIO)
OTBETHII Ha
Bropoii.  Ilpm
pelIeHnr 3a1ad
IMOKa3bIBAET
riy0okue
3HAHUS
MaTepuana,
cBOOOJIHO
UCIIONIB3YET
He00XO0INMBIE

dopmynbl  mpH
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HUMECT II0 HTOramM

TEKYIIEeTO "
pyOexHOTO
KOHTPOJIS 61-70
OaJIJIOB Ha PK3aMeHE
HE Jal TIOJHOTO
OTBETa HU Ha OJMH
BOTIPOC.
OO6yyvaroruiics
3aTpyIHSACTCS c
MPaBUIILHOM
OLIEHKOM
MPEIIOKEHHOM
3aa4d, Jaet
HETIOJTHBIH OTBET,

peteHo 55% 3anau.

II0 UTOraM TEKYIIETO

u pyOeKHOTO
KOHTPOJIS, Ha
JK3aMeHe nai
MOJIHBIN OTBET
TOJIBKO Ha  OJUH
BOIIPOC. [Ipu
perieHuu 3a1a4
oOyyJaronuiics
MOKa3bIBaCT

TBEp/bIe 3HAHUS
Marepuana,
IrPaMOTHO ero
u3JIaraer, HO
JIOTTYCKaeT
HE3HAUYUTEIbHbIE
HETOYHOCTHU B

IpoLecce PELICHUS
3ama4, pemeHo 70%
3aja4

pELICHUY 3a/1ad,
pemerno  100%
3aj1a4
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