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1.].[6.]11/1 H 3aJa4Y1 0CBOCHUA JUCHHUITJIMHBbI

Llenu u 3aa4n OCBOEHUS TUCLHUTUINHBIL:

Kypc oOmiei ¢pu3uku sBisieTcs ocHO6HbiM B OOLICH CHCTEME COBPEMEHHON MOATOTOBKU
¢busukoB — npodeccronanon. OH uU3naraeTcs Ha MJIQIMIUX KypcaxX U €ro TJIaBHOM 3a/1aueit SBIICTCS
co3nanue (pyHIaMeHTanbHON 0a3bl 3HaHUIl, HA OCHOBE KOTOPOH B AajbHEWUIIEM MOXKHO Pa3BUBATh
Oosiee yriiyOJICHHOE W JACTAIM3UPOBAHHOE HM3YUYCHHE BCEX pas3/eioB (U3UKH B paMKax IIMKJIa
KYpPCOB I10 TeOpeTUYEeCKON (PU3UKE U CIIEIIHATU3UPOBAHHBIX KYpPCOB.

I'nasnvie mpebosanusa, mpenbsBiIsieMble K Kypcy oOmeit ¢usuku: 1) HeobXxoaumo
chopMHpOBaTh y CTYACHTOB €AMHYIO, CTPOMHYIO, JIOTHUECKH HEMPOTHBOPEUMBYIO (DU3UUYECKYIO
KapTUHY peabHOTO MHpPA; 2) B paMKax €IWHOTO TOJX0/a KIACCHYECKOH (JOKBAaHTOBOH) (hU3MKH
HEOOXO/IMMO PACCMOTPETh BCE OCHOBHBIC SIBJICHUS U TPOLIECCHI, MPOUCXOASAIINE B MPUPOJE,
YCTaHOBUTH CBSI3b MEXJly HUMH, BHIBECTH OCHOBHBIE 3aKOHBI B BUJIE MaTeMaTHUYECKUX YpaBHEHHII.
[To Mepe HEOOXOIMMOCTH B Kypce BBOJSATCS HEKOTOPBIE 3JIEMEHTHI PEISTUBU3MA, CTATUCTHYECKH-
BEPOATHOCTHBIX METOJIOB, KBAaHTOBBIX IMPEJCTABICHUN, KOTOpbIE 3aTe€M KOHKPETH3UPYIOTCS U
YTOUHSIOTCS B Kypcax TeopeTHueckor ¢(u3uku; 3) HE0OXOAMMO HAY4YHUTh CTYACHTOB OCHOBaM
MOCTAaHOBKHU U MPOBEACHUS (U3NYECKOTO SKCIEPUMEHTA C IMOCIEAYIONMM aHAIU30M U OIIEHKOU
MOJTyYEHHBIX PE3yIbTATOB.

OcHoBHOH (QopMoOii U3TTOKEHUS MaTepHala Kypca aBistoTcs aekyuu (85%-95% marepuana
nporpammbl  kypca). Octanbabie 5%-15% BbIIENSAIOTCS A8 CaMOCTOSITEIBHOTO HU3y4YEHUS
CTYJIEHTaMH C COOOIIIEHNEM UM JINTEPATYPHBIX HCTOYHUKOB U METOAMYECKHUX Pa3padOTOK.

3akperieHue JEKUMOHHOIO MaTepualla MPOUCXOAUT Ha HPAKMUYECKUX 3AHAMUAX, HA
KOTOPBIX PACCMAaTPUBAIOTCA Pa3IMYHbIE METO/IbI PELICHUS 3a/1a4 U HanboJiee TUITUYHbIE 3aJa4l 110
Kypcy. CTyIeHTBI IOMy4JaloT TakXKe JOMAIlHUE 33aJaHus B BUJE PSAAa 3a/1a4 U3 COOTBETCTBYIOIINX
3aJJaYHUKOB.

Heornpemiemoii yacTbio Kypca oOeld hpusuku sBrsietcss Qouguii ghuzuyeckuit RPaKmuKym.
Ero rnaBuble 3agaun: 1) HayyuTh NPUMEHATh TEOPETUUYECKUI MaTepHall K aHAJIN3Yy KOHKPETHBIX
(¢U3NUEeCKUX CHUTyalUuid, HKCIEPUMEHTAIbHO H3YyYUTh OCHOBHBIE 3aKOHOMEPHOCTH, OLICHUTh
MOPSAIKU U3ydaeMbIX BEJIMYUH, ONPEACTUTh TOUHOCTh U IOCTOBEPHOCTD MOJYYEHHBIX PE3YyIbTaTOB;
2) O3HAKOMHUTHb C COBPEMEHHOM HM3MEpPUTEIbHOW ammaparypod, C OCHOBHBIMHM IpPUHIHUIIAMH
aBTOMATH3AIlMU ¥ KOMITBIOTEPU3AIMH MPOIIECCOB cOOpa U 00pabOTKH MHGOPMAIINH, ¢ OCHOBHBIMH
3JIEMEHTAMH TEXHUKH 0€30MaCHOCTH MPH MPOBEICHNHN SKCIIEPUMEHTAIBHBIX UCCIIEJOBAHUH.

2. Mecto nucuuminnsl B ctpykrype OITIOII BITO

Jucuummna otHocutes K 0oky b1.5.14.01 npodeccronanbHOro muKia mo HarpaBIeHHUIO
03.03.02 ®usuka. Moayns «O0mas pusukay.

W3ydenune naHHOM AUCHUIUIMHBI 0a3upyeTcs Ha 3HAHUAX, IPUOOPETEHHBIX B Kypce (pU3MKN
U MaTeMaTUKU CpelHel WIKOJbl, Kypcax MaTeMaTHYeCKOro aHajiu3a, BbICLICH aureOpbl U
AHATUTUYECKOW T€OMETPHUH.

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHHS COEPKAHUSA TN CHUUILITUHbBI
[Iporiecc mM3yueHUss AUCHUILIMHBI HaIpaBieH Ha (OPMUPOBAHHUE SJIEMEHTOB CIICIYIOMIEH
komnereHmu B cootBeTcTBUU ¢ @PI'OC 3++ BO u OIIOII BO no gaHHOMY HaIpaBlICHUIO
MOATOTOBKH (CHEIHUATLHOCTH):
OIIK-2.1 CocraBiser OTY4ETHI MO HAYYHO-UCCIEAOBATEIbCKON MNESITEIbHOCTH, BKIIHOYas
aHanu3 ¥ 00paboOTKy IKCTIEPUMEHTAIBHBIX PE3YJIbTAaTOB.
OIIK-2.2 CnocobeH TpeacTaBlsATh PE3YJIbTaThl HMCCICIOBATEIHCKON JEATETLHOCTH Ha
HAyYHBIX KOHPEPEHIIUIX, BO BPeMsI IIPOMEKYTOUHBIX ¥ UTOTOBBIX aTTECTALIUN.



[IKC-3.1 Cnocoben npenojaBath (U3MKY B CpEAHEH ILIKOJE M CHEHUATbHBIX Y4eOHBIX
3aBEICHUAX Ha  OCHOBE MOJYYEHHOro  (yHIAMEHTaJIbHOTO OOpa30BaHUS W HAYYHOTO
MHUPOBO33PEHUSI.

B pe3yabTaTe 0CBOCHUS TUCHMILUIUHBI 00y4AIOIIHIACH T10JI/KEH:

3HaTb: OCHOBHEIC (1)I/IBI/I‘ICCKI/IC BCJIIMYHHBI, CUCTEMY CAWHUIL CI/I, OCHOBHBIEC CHCTCMbI
KOOpAUWHAT, (bl/IBI/ILICCKI/Ie SABJICHUSA W MPOLCCChI, NPOUCXOAAIUEC B MPUPOAC, CBA3bL MCIKIAY HUMHU,
OCHOBHBIC 3aKOHBI MEXaHHUKHU B BUAC MATEMATHYCCKUX ypaBHeHHﬁ.

YMeTb: NPUMEHATh TEOPETUYECKMH Marepuan K aHalu3y KOHKPETHBIX (DU3MYECKHX
CUTYallMH, UCIIOJIB30BaTh Pa3JIMYHbIE METObI PEIIECHUS TUIMYHBIX M Kypca «MexaHuka» 3anad,
AHAIIU3UPOBATE TOJYUCHHBIC PC3YJIbTAThl W IMOJB30BATHCA OCHOBHOH M I[OHOHHHTCHBHOﬁ
JIUTEPATYpOU 110 KypCy.

Baagerb: mnpueMaMM TIOCTAaHOBKM M HPOBEICHUS (DU3MYECKOro OSKCIIEpUMEHTa C
HOCJICAYIOIMM aHAIW30M M OLCHKOH MOJYYEHHBIX pe3ylbTaToB;, HaBbIKAMH palbOTHl ¢
COBPEMEHHOM M3MEpPHUTEIbHON ammaparypoi; OCHOBHBIMH NPHUHIUIIAMUA aBTOMAaTH3allMM U
KOMITBIOTEPH3AIMK TpoIeccoB cbopa W 00paboTku HH(OpMAIMKM;, OCHOBHBIMH 3JI€MEHTaMHU
TEXHUKH OE30MacCHOCTH HPHU MPOBEACHHH IKCIIEPUMEHTAIBHBIX HCCICJOBAHHUN; MaTeMAaTHICCKUM
anmapaToM M HaBBIKAMH IPAKTHYECKOTO MPUMEHEHUS Pa3/ielioB MAaTEMaTHKH.

IIpnoOpecTH OMBIT: CaMOCTOSTENbHONH pabOTBI € OCHOBHOM U JIOTOJIHUTENHHON
JUTEPATypOii IO Kypcy; 00pabOTKH, aHaIH3a U OLIEHKH MOJyYSHHBIX B AKCIIEPUMEHTE Pe3yJIbTaTOB;
CaMOCTOSITENIbHON PA0OTHI € JIEKLIMOHHBIM MaTEPUAIOM U PEIIEHUEM JOMAIIHUX 3alaHUi.

4. Conep:kaHue M CTPYKTYpa JMCIHHUIIIMHBI (MOXYJIsST)

Taonuya 1. Codepircanue oucyuniaunvl (MoOyns), nepeuend OUEeHOYHbIX CPeOCmE U
KOHMPOJIUPYEMBIX KOMNEMEHUUL

Kon ®dopma
KOHTPOJI | TEKYILET
N HaunmenoBan Hpyemou °
paznen Conepxanue pasaena KOMIIETE€ | KOHTPOII
, ue paszjena S 4
(unn ee
YaCTH)
1 2 3 4 5
[Ipenmer u 3anaun pusuxu, mecto pusuxu | OIIK-2
B e€cTeCcTBO3HaHuU. [IpenMer u 3a1aun MEXaHHKHU.
Kunemaruka n auHamuka. Matepusi 1 JBUKEHUE.
[IpoctpancTBo u Bpemsi. MeTtonbl (GU3HYECKOTO
UCCIIEI0BAHMUS. duznueckue BEJINYUHBI.
1 Beexetue OCHOBHBIE W TPOM3BOAHBIC enuHUIbI, CHcTeMa 13, CP,
enuHAI Hu3nueckux BenuduH. CHCTEMBI OTCUETA. K, T
[IpeoOpazoBanne koopauHaT. BekTopsl. Pagmyc —
BekTOp. Eaunuuneii BekTtop. CkalspHOoe H
BEKTOpPHOE IIPOU3BECHUE. Beipaxxenue
BEKTOPHBIX ONepalnuii B KOOpAUHATHOH (opme.
[TpeobpazoBanre AeKapTOBBIX KOOPAMHAT.
’ Kunemaruka Onucanue nBmxeHus: MarepuanbHoit Touku | OIIK-2 P3, 113,
MarepuajibH | B BEKTOPHOM M  KOOpAMHATHOW  (opmax. JIP, T, K




oil Touku. | Ilepemenenne, CKOpoCTh, yYCKOpeHHE. JIBUKEHHE
[0  KpUBOJIMHEHHOM  Tpackropuu. IlosHoe,
HOPMAQJIBHOE W TAHTCHLHMAIBHOE YCKOPEHHUSI.
JIBukeHre Tena, OPOIICEHHOTO TOPU3OHTAIBHO U
noJg  yIJIOM K  TOpPHU3OHTY. JIBrnxkeHue
MaTEepUaJIbHOM TOYKM 0 OKPYKHOCTH. YTIJIOBast
CKOpOCTb. YTJIOBOE yCKOpeHHe. PaBHOnepeMeHHOe
NPSIMOJIMHEHOE U BpalaTeIbHOE JIBUXKEHUSI.
[Tonssitue aGcomoTHO TBepaoro Tema. | OIIK-2
Crenenu cBoOO/bI TBEPAOTO Tena. YTibl Diijepa.
Kunemariia [locTynarenpHOE, TUIOCKOE M BpalllaTE€IbHOE
TBEPJOTO ’ . P3, 13
Tena JIBUKEHUS. BekTop yrioBoil  ckopocTh U
3JIEMEHTApPHOTO YIJIOBOIrO nepeMenieHus. Teopema
Ditnepa.
I'eomerpuueckue u ¢usmueckue | OIMK-2
npeoOpazoBaHus  KoopauHaT.  MHepruaibHbIC
[IpeoOpazoB | cucTeMbl OT4eTa M MPUHIMUI OTHOCUTEIBHOCTH.
aHUs [IpeobpazoBanus lanunes. WNuBapuaHTsl
lNanunes. npeoOpa30BaHUA. NHBapnaHTHOCTh  JIJIMHBI. P3, J13,
[ocrostHCTB | AGCOMIOTHBIIM XapaKrep ITOHSATHS CP
0 CKOPOCTH | OTHOBPEMEHHOCTH. IHBapMaHTHOCTb HWHTEpBaIa
CBETA. BpemeHH. ClioxxeHue ckopocreil. IHBapuaHTHOCTD
YCKOpEHHS. [ToctynaTuBHBII XapakTep
YTBEPKACHUSI O IOCTOSIHCTBE CKOPOCTH CBETA.
[Ipunimun otHocuTenbHOCTH M moctyaat | OITK-2
MIOCTOSIHCTBA CKOpPOCTU cBeTa. IIpeoOpazoBaHus
Jlopenua. CoBpemMeHHbIE B3TJISIIE] Ha
IPOCTPAHCTBO U BpEMSI.
Tpeo6pasos CnenctBuss mpeoOpazoBanuii  JlopeHma.
IS OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH U P3, 13,
Joperua. NPUYMHHOCTh.  VIHBapMaHTHOCTh  WHTEpBAJIA. P, CP
CokpaileHue  JUIMHBI  JBHKYIIETOCS — Tena.
3amensieHue Xoz1a JBHKYIIHUXCSA 4acoB.
CoOcTBeHHOE  BpeMsl. @opMyInbl  CIOXKEHUS
ckopocreil. HMHTepnperamnus  ombiTa duzo.
[IpeobpazoBaHne yCKOpeHUsl.
Tunamixa [TousitTus maccwl, ummyibca U cuibl B | OITK-2
Mmexannke Hrrorona. LILIII 3axkonsr HpioTona. P3, I3,
MarepuaibH
O TOUKIL Macca kak Mepa HHEpPTHOCTH. YPpaBHEHHUE T
nBkeHus. PenaruBuctckas macca. Cuiibl TpeHHUS.
Cucrema marepuanbHbix TOuek. MowmeHT | OIIK-2
UMITYJIbCA MaTe€pUaibHOM TOYKU. MOMEHT CHIIBL.
Junamuka YpaBHEHHE MOMEHTOB 11 MAaT€pUAIBHON TOYKH.
Nmnynsec  cuctemMbl  MaTepHalbHBIX  TOYEK.
CHCTEMBI P3, /13,
MoOMEHT HMIyJabCa CHCTEMBI MaTEPHAIBHBIX
MaTepualibH PK, T, K
X Touek. | TOUEK: VYpaBHeHue JIBUKEHUS CUCTEMBI
MaTtepualibHbIX TO4YeK. LleHTp macc. YpaBHeHue
MOMEHTOB JJI1 CHUCTEMbl MAaTEpUATbHBIX TOYEK.
Teopema 0 BMKEHUM LIEHTPA Macc.
MartemMaTudeckoe conepxanue | OIIK-2 P3, I3,
3aKOHBI
MEXaHUYECKUX 3aKOHOB COXpAaHEHUS. T, K, KP
COXpaHEHHS.
W3onmpoBanHas (3aMKHyTast) cucTeMa. 3aKOH -1




COXpaHEHHsT M U3MEHEHUs HMIyjibca JUIs
M30JJUPOBAHHOM CHUCTEMBI W €ro MNpPUMEHEHHE.
3aKOH COXpaHEHUs] M HU3MEHEHUs MOMEHTa
UMIyIbCca. 3aKOH coxpaHeHus >Hepruu. Padora B
noTeHuuanbHoM mnosie. Kunermyeckas sHeprus.
[MoTenumaneHpie  culBl W WX  pabora.
[ToTeHumanbHas YHEPTUs U €€ HOPMHUPOBKA.
Coynapenue  Ten.  OmnpeneneHue  MOHITHS
CTOJIKHOBEHUs. 3aKOHbl COXPaHEHUs MMITyJbCca U
MOMEHTa  HMMOYyJbCa  MNPU  CTOJIKHOBEHHUSX.
AOCONIOTHO yOpYruil W HEYNPYTHd  yJaapsbl.
DOHeprusi  B3aUMOJEUCTBUS.  PensiTuBUCTCKUI
uMmiynbC. llomHasg SHepruss W SHEpPrus IOKOS.
CooTHOIIEHHE MEXIYy Maccol M dHEprueil.
Kunetnueckass »Heprus B  PEIATUBUCTCKOM
ciaydyae. COOTHOLIEHUS MEXAY PENATHUBUCTCKUM
UMITYJIbCOM u MOJTHOM SHeprueu "
PEISTUBUCTCKUM HMMIYJILCOM W KHHETUYECKOU
SHEPruen.

Heunepiman
BHBIC
CHCTEMBI
oTCcUeTa.

OHpeHGHGHI/Ie HCHUHCPIHUAJIbHBIX CHUCTEM
oTcyeTa. Bpewms U MIPOCTPAHCTBO B
HCHUHCPIUAJIbHBIX CUCTEMAX oTcUceTa. Cunsl
uHepuuu. HeuHepluaibHble CHCTEMBI OTCUETa,
ABWIKYIIUCCA HpHMOHI/IHGI\/'IHO U TOCTYyHNAaTCJIbHO.
HeBecomocth. ['paBuTanimoHHas u HMHEpTHas
mMmacca. HpI/IHLII/IH 3KBHUBAJICHTHOCTH.

HeunepuuanbHbie Bpalarommecs CUCTEMBI
orcuera. KopuonucoBo  yckopenue.  Cuiibl
WHEPLUH BO BpAILAIOLICHCS CHCTEME KOOpIUHAT.
HGI/IHepLII/Ia.HBHa}I CUCTCMaA KOOpAWHAT, CBA3aHHAA
¢ moBepxHOCThIO 3emin. MasitHuk Dyko. 3aKOHbI
COXpPaHCHUMA B HCHHCPIHAJIbHBIX CUCTEMAxX
oTCYeTa.

OIIK-2

P3, 113,
CP, K

10

Jnnamuka
TBEPJOTO
Tena.

Cucrema ypaBHEHHMH ABHMKEHUS TBEPIOTO
Tela W €€ 3aMKHYTOCTb. TeH30p wuHepuuw,
[JIaBHBIE OCHM TEH30pa uHepuuu. [J1aBHbIE
MOMEHTBl MHEpPUMU M HMX (QU3MYECKUH CMBICIH.
Teopema [I'roiireHca. BeluucineHne MOMEHTA
WHEPLUMH pPa3jIM4YHBIX TE€JI OTHOCHTEIBHO OCH
BpamieHus. KuHernueckas dSHeprus TBEPIAOTO
Tena.  KuHermdeckas  dHeprus — BpalCHUS.
OCHOBHOM 3aKOH JMHAaMUKH TBEpPAOIO Teja.
OCOOEHHOCTH JMHAMHMKHM IUIOCKOTO JBHMKEHHSL.
Masarauk Makcsemta. ['mpockonsl. Ilpeneccus u
HyTalusg THPOCKOINA. [MPOCKONUYECKHE CHIIBL.
CpaBHuTenbHas XapaKTEepUCTUKA
IIOCTYNATEIbHOTO  JBIDKEHUS  MaTepHAIbHOU
TOYKM UM BpaIIATEIILHOIO JBHKECHHS TBEPAOIO
Tena.

OIIK-2

P3, 13,
CP,K, T

11

JlmHaMuka
TEJ C
MIEPEMEHHOMN

PeaktuBHOE
ypaBHEHUE
Meepckoro.

JIBUKEHUE.
JBUKCHUS
Dopmyna

Hepensatusucrckoe
paker. dopmyna
ITuonkoBcKorO.

OIIK-2

P3, JI3,
CP




Maccou

PenstuBncTckue pakerbl. DOTOHHBIE PAKETHI.

12

JIBr:keHue B
rnoJie
TATOTECHMUS.

3akoH TAroreHuss Hprorona. HampspkeHHOCTh U
MOTEHIM AT IPABUTALMOHHOTO TOJISL.
I'paBuTanmonHass SHeprus MmapooOpa3HOro Tena.
I'paButanionHsiii  paguyc. (OCHOBHBIE 3aKOHBI
JIBIDKEHUSI TUTAaHET W KoMeT. 3akoHbl Kermepa.
[Tocrosinnas Kermiepa. /[BukeHne MCKYCCTBEHHBIX
cnyTHUKOB 3emun. [lepBasi, BTOpas U TpeThs
KOCMHUYECKHE CKOpOoCTH. Biumsinue dhopmer 3eminn
U atMoc(epHOro TOPMOXKEHUS Ha TPACKTOPHH
VCKYCCTBEHHBIX CITYTHUKOB.

OIIK-2

P3, 113,

13

OCHOBBI
MEXaHUKA

nepopmupye
MBIX Tell.

[Tonarue cromHo#M cpexabl. [edopmanus
CIUIOWIHBIX cpel. OgHopoaHass W HEOJHOPOAHAs
nepopmanmu.  Ymopyras M IUIacTHYecKas
nedopmaruu. OJHOOCHOE PacTsDKEHUE U CHKaTue.
[IpocToit  cpaBur. N3ru6 u  kpyueHwue.
KonnyecTBeHHass xapakTepucTuka aedopmaliui,
3akoH ['yka, w™onyne IOnra. Koadpduument
[Tyaccona.  3aBucumMocTh  gedopmarud  OT
HanpspkeHus, npenen ynpyroctd. IIpodHocTs.
XPpYIKOCTb. TeH30pbl  HampspKEHUS U
negopmanuu. DHEprust ynpyrux aedopmanui.
KpyrunbHble kosiebaHusi, UX TEPUOI.

OIIK-2

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

14

Komnebareins
HOE
IBYKECHUE

'apmonnueckue  komebaHuss W HUX
IpeJCcTaBlIeHUe B KOMIUIEKCHOW  Qopme.
VpaBHEHHE  TapMOHHUYECKOTO  OCHMILISATOPA.
MareMaTuyeckuii, NPYXUHHBIA H (U3HUICSCKUI
MasSiTHUKUA. DHEPrusi TAPMOHUYECKUX KOJICOAHUI.
OO0miee ycrmoBHE€ TapMOHHMYHOCTH KOJICOaHUH.
CrnoxeHue TapMOHHYECKUX KosiebaHuil. Durypsl
Jluccaxy. buenus. CoOcTBeHHBIE KoJIeOaHUSI.
3aryxaroliue KoJie0aHusl. VYpaBHeHue
3aryxaronux KoneOanmii. YacTtora 3aTyxarommx
KoJie0aHui.

Brinyxnennsie kosie0aHus. AMIUTHTYIHO-
YacTOTHAas XapaKTEepUCTHUKA. Pe3zonanc.
HobpoTtHocTh. Da304yacTOTHAsI XapaKTEPUCTHKA.
[lepuoanueckasi, HO HE TapMOHHUYECKas CHJIA.
Henepuonnueckas  cuna.  Ilapamerpuueckoe
BO30yXKIcHHE  KoNeOaHwil.  ABTOKOJICOAHHUS.
[TonsiTvie 0 HEMUHENHBIX KOJIEOAHUSX.

Konebanue cucrem ¢ OByMsI CTEHCHSIMH
cBoOonbl. Hopmanbhble kosiebaHus (MOIBI) |
HOPMAaJIbHBIE YaCTOTHI.

OIIK-2

P3, /13,
JIP, CP,
KT

15

Mexanuka
JKUOKOCTEN U
ra3os.

CBoiicTBa JXHUIKOCTEM M Ta30B. 3aKOHEI
rUApo- U a’poctaTuku. CTallMOHApHOE TEUYEHUE
JKUJIKOCTEH. TpyOxu TOKa, ypaBHEHUE
Hepa3pbeiBHOCTH. [lonHas sHeprus moroka. 3aKoH
bepuynnu. Jlunamuueckoe pnaBiieHue. TedeHue
KUAKOCTH 1O TpyOaM. BSI3KOCTh )KUIKOCTH. 3aKOH
Hprorona gns  xuakoctu. JlamuHapHoe U
TypOynenTHoe Teyenue. Ywucno PeitHombca.

OIIK-2

P3, 113,
JIP, CP,




3akoH Ilyazeina. 3akon Crokca. [lagenue mapuka
B BSI3KOU Cpee.

OOtekaHue Ten JKHUIKOCTBIO M Ta3oM.
[lorpannunbiii  cinoil.  OTpelB  NOTOKA U
obpasoBanue Buxpeil. JIoOoBoe cOMmpoTUBICHUE U
noxsemMHas  cuina.  Dopmyna  JKykockoro.

Hupkymsiusi. Dddekt Marnyca.
PacnipocTtpanenne wummynbca ckaTtus B rase.
CKOpOCTh  WMMIYJbCOB.  YAapHble  BOJIHBI.
OOtekanue Ten, ABIKYIIUXCSA CO CBEPX3BYKOBOM
CKOPOCTBIO.

IIpononeHbie W momnepeuHble  BOdHBL | OIIK-2
[nuna, aMILIUTY/a, dbaza, CKOpOCTb
pacnpoCTpaHEeHUsI BOJHBI. YPAaBHEHHUE IUIOCKON U
chepuueckoi BOJIH. YpaBHeHue BOJIHBI,
pacnpocTpaHsoLEencs B MIPOU3BOJIHLHOM

HampaBjeHuU. BonHBI Ha CTpyHEe, B CTEpXKHE,
razax M JKUIKOCTSX. CBA3b CKOPOCTH BOJIHBI C
napameTpamMu cpefsl. BoaHOBoe  ypaBHEHUe.
Pacnpenenenne cmeuieHnii M aedopmanuii B
Oerymeit BonHe. Tedenme »sHeprum. Bektop

Bonnsl B
., | INIOTHOCTH IIOTOKa »JHepruu. Bekrop VYmosa.
CIITOIITHOM o P3, 113,
16 cpesie 1 OtpaxeHue 3BYKOBOW BOIHBI. MIHTepdepeHIus u T.CP.K
nppakuss BonH. Crosuue BoJHBL. JloKabHOE PR
JleMeHTHl | (pascu KP - 1II
JBWKEHHE OHEPrMM B  CTOSYMX  BOJIHAX,
AKyCTHUKH.

B3aMMOIIPEBPALLICHUS KMHETUYECKOU U
MOTEHIMAIBHON YHEPTHIA.

IIpupona 3Byka. Breicora 3Byka. 3BykoBO€E
JlaBJICHUE. DHEprusi 3ByKOBOM BOJHBI. CKOpPOCTH
3ByKa U €€ U3MepeHHe. AKYCTUYECKOE U YIEIbHOE
aKyCTUYECKOE CONpPOTUBIEHUs. MICTOUHMKH 3ByKa.
Bonubl OOnbIION aMIIMTYIbl M TMOHSITHE O
HEJIMHEMHON aKyCTHKe. YJIbTPa3BYK. 3BYKOBBIE
KoJIeOaHUsI B 3aMKHYThIX oObeMmax. Pe3oHaTopsl.
Dddext Jlomiepa.

B rpade 4 nmpuBoasTcs mumanupyembie (GOpPMBI TEKYIIETO KOHTPOJIS: 3alluTa J1abopaToOpHOM
pabots! (JIP), Beimonnenue kypcosoro npoekta (KII), kypcoBoii pabotsl (KP), nomamrsero 3ananus
([13), nanmucanue pedepara (P), xommokeuym (K), pydexnsiit konTpons (PK), Tectuposanme (T),
camocrosTensHas pabora (CP), pemenue 3amau (P3), kontponbnas padora (KP-I; KP-1I; KP-III) u
T.JI.

CTpykTypa AuCHUIIMHBI (MOAYs) «MexaHuKa»
Tabauya 2.001mas TpyI0eMKOCTb TUCITUTIIIMHBI COCTABIIsAET 6 3a4eTHBIX eAuHUIL (216 yacoB)

Bun pabotsr TpynoeMKkocTh, 4acoB
1-b1ii cemecTp Bcero
O01as Tpya10eMKOCTh 216 216
KonrakTHasi paGora: 162 162
Jlexyuu (J1) 90 90
Ipaxmuueckue 3ansmus (113) 72 72




Bua pabotsr TpynoemMKocTh, 4acoB
1-b1i1 cemecTp Bcero

CamocrosiTesibHas padoTa, B TOM YHCJ/Ie KOHTAKTHAsA
pa6orta: (mpopaboTKa U MOBTOPEHUE JIEKIIMOHHOTO
MaTepuaia U MaTepuaia ydeOHUKOB U YU€OHBIX MOCOOHIA, 27 27
MOJITOTOBKA K MPAKTUYECKUM 3aHSITHSIM, KOJUIOKBIYMaM,
pyOEKHOMY KOHTPOJIIO U T.J.)
Kontponbnas padora (KP)
CaMOCTOSITETTbHOE U3YYEHUE PA3JICIIOB 27 27
Pedepar
IToaroroBka v NPOXOKIACHUE IIPOMEKYTOYHOU 27 27
Buj uToroBoro KoHTposis HK3aMeH HK3aMeH

Tabnuya 3. Jlexyuonnwie 3auamus

Ne
n/n

Tembl JeKIUHA

Beenenue.

[Ipenmer u 3amaum ¢(usmku, Mecto (GU3UKK B ecTecTBOo3HaHUM. llpenmer u 3amauu
MexaHuku. Kunemaruka n auHamuka. Martepus u aBwkeHue. IIpocTpaHcTBO M Bpews.
Metoasl pusnyeckoro uccineaopanus. Guznuecknue BenuynHbl. OCHOBHBIE U MPOU3BOJIHbBIE
enuHuipl, Cucrema eauHul ¢usudeckux BenuunH. Cucrtemsl oTcuera. IIpeoOpasoBanue
koopauHat. Bektopel. Pagnyc — Bektop. EnuHuunbii BekTOp. CKaISIpHOE M BEKTOPHOE
npou3BeficHne. Bplpa)keHue  BEKTOPHBIX — oOmepaudid B KOOpPIMHATHOM  ¢opme.
[Ipeobpa3oBaHue qeKapTOBBIX KOOPMHAT.

KunemaTnka MaTepuaJbHON TOYKH.

Onucanne ABMKEHUSI MAaTEpUATLHON TOYKH B BEKTOPHON W KOOPAMHATHOU (hopmax.
[Iepememienue, CKOpOCTb, YyCKOpeHHE. [IBH>KEHHME 10 KpPHUBOJMHEMHONW TPAcKTOPHUU.
[lonHoe, HOpMajdbHOE W TaHTEHIMAIBHOE YCKOpeHHs. JIBM>KeHHe Tena, OpoILIeHHOTro
TOPU3OHTAIIBHO M MOJ YIIIOM K TOPU30HTY. JIBHKCHHME MaTEepUaJIbHOM TOUYKH IIO
OKPY>KHOCTH. YTJIOBasi CKOPOCTb. YTJIOBO€ yCKOpeHHue. PaBHONEpEMEHHOE MPSIMOJIMHENHOE
1 BpalllaTCIIbHOC ABUXKCHUS.

Kunemaruka TBepaoro reJa.

[lonarue abcomotHo TBepaoro Tena. CtemeHW cBOOOABI TBEPAOrO Tena. YTIIbI
Oiinepa. IlocTtynmarenpHoe, MJIOCKOE W BpallaTelbHOE ABWKEHUS. BekTop yrioBou
CKOPOCTH U 3JIEMEHTApPHOI0 YIJIOBOTO nepemenieHus. Teopema Ditnepa.

IIpeoOpa3zoBanus I'anuies. [IocTOSTHCTBO CKOPOCTH CBeTA.

I'eomerpuueckue u (usznyeckue npeoOpa3oBaHust KoopauHar. MHepuuanbHble
CHCTEMBl OTYETa U MPUHLMII OTHOCUTENbHOCTH. IIpeobpazoBanus ['amunes. VHBapuaHThI
npeoOpasoBanuii. VHBapumaHTHOCTb  JJMHBI.  AOCONMIOTHBIH  XapakTep  MOHATHA
OJIHOBPEMEHHOCTH. M HBapuaHTHOCTh HHTEpBajia BpeMeHU. CIO0KEHHUE CKOpPOCTEH.
NuBapuanTHOCTL yCKOpeHMs. lloCcTymaTuBHBIM XapakTep YTBEPKIACHUS O IOCTOSHCTBE
CKOPOCTH CBETA.

IIpeoOpa3oBanus Jlopenua.

HpI/IHLII/IH OTHOCHUTCIIBHOCTH u nocTyjaar IHOCTOAHCTBA CKOpPOCTH CB€Ta.
[IpeobpazoBanus Jlopenma. CoBpeMeHHBIE B3TJISAABI HA TPOCTPAHCTBO U BPEMHI.

CrnenctBust mpeoOpasoBanuii JlopeHna. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH U
MPUYMHHOCTh. VHBapuaHTHOCTh HMHTepBajia. CoKpalleHHe [JIMHBI ABIKYIIErocs Teja.
3amemnieHne xoaa ABIXKyHMxcs yacoB. CoOcTBeHHOEe BpeMsa.  DOpMynbl CIOXKEHHUS
ckopocreit. Uatepnperarus onbita @uzo. [IpeobpaszoBanue yCKOpeHUsI.

JAuHaMHKa MaTepHATbHOH TOYKH .
ITonsiTust Maccwl, uMnyJibca U cuibl B Mexannke Herotona. ILILIIT 3akousl HeroToHA.
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Macca kak Mepa WHEPTHOCTH. YpaBHEHHME JBI)KeHUA. PenstuBucrckas macca. Cuiisl
TpeHuUs.

JIMHAMHKA CHCTEMbI MATEPHATBHBIX TOYCK.

Cucrema MaTrepHanbHbIX TOYeK. MOMEHT HMITyJIbCa MaT€PHAIbHON TOUKH. MOMEHT
CWJIBL. Y paBHEHNE MOMEHTOB I MaT€PUAIbHOM TOUKHU. IMITynbC cCTEMBI MaTepuabHbIX
TO4eK. MOMEHT UMITyJIbCa CUCTEMBI MATEPUAIIBHBIX TOYEK. Y PABHEHUE IBUKECHUS CUCTEMBI
MaTepHaabHBIX TOYEK. LleHTp macc. YpaBHEHHE MOMEHTOB JJII CUCTEMBlI MaTepUaJIbHBIX
To4eK. TeopeMa 0 IBMKEHUU LIEHTpa Macc.

3aKOHbI COXPAHEHMSI.

MaremaTtuueckoe coJiep)KaHue MEXAHUUYECKUX 3aKOHOB COXPAHEHUS.
W3onupoBanHas (3aMKHyTasi) CUCTeMa. 3aKOH COXpaHEHHUS U M3MEHEHHs] UMITyJbca JUIs
U30JIMPOBAaHHONW CHCTEMBI U €r0 NPUMEHEHHUE. 3aKOH COXPAHEHUS M U3MEHEHHUS MOMEHTa
MMITYJIbCa. 3aKOH COXpaHeHus sHepruu. Pabora B moreHnmanmbHOM mosie. KuHetndeckas
sHeprus. [loTeHnmanbHbIe CHITbl U UX padoTa. [loTeHnansHas SHEprHst U €€ HOPMHUPOBKA.
Coynapenue Ted. OnpeneneHusi TOHATUS — CTOJIKHOBEHHUsS. 3aKOHBI  COXPAaHEHUSA
UMITyJIbCA 1 MOMEHTA MMITYJIbCa MPU CTOJKHOBEHHSIX. AOCONIOTHO yNPYTruil U HEYNPYTHid
yaapbl. DHEPTUs B3aUMOACHCTBUS. PenaruBuctckuii ummysbc. [lonHas sHeprus u sHeprust
nokosi. CooTHomleHHe MeXAy Maccod M dHepruel. KuHernmueckass »dHeprus B
pensaTUBUCTCKOM citydae. COOTHOLIEHUS MEXY PEIATUBUCTCKMM HMMITYJIBCOM M MOJHOMN
SHEPTUEH U PENSTUBUCTCKUM UMITYJILCOM U KUHETUYECKOM SHEPrUeH.

HennepuuajbHbIe CHCTEMbI 0TCYETA.

OnpeneneHne HEMHEPLUUANbHBIX CHUCTEM OTcCUeTa. Bpems M HpocTpaHCTBO B
HEHMHEPLHAIbHBIX cucTeMax orcyera. Cuiel nHepuuu. HenHepuuanbHbie cCHCTEMBI OTCUETA,
JBIDKYILMECS MPSMOJIMHENHO M ImocTynarensbHo. HesecomocTs. ['paBuUTaniioHHas u
nHepTHasg Macca. [IpuHIun 3KBUBaJICHTHOCTH.

HeunepuuaneHbele Bpamarouigecs CUCTeMbl oTcuera. KopHoaumcoBO YCKOpEHHE.
Cunbl MHEpPIMU BO BpalllalolIedcs cucTeMe KoopauHaT. HewHepumanbHas cuctema
KOOpJMHAT, CBA3aHHAsl C MOBEPXHOCThIO 3eMid. MasTHuk Dyko. 3aKOHBI COXpaHEHMs B
HEHMHEPLUHAIbHBIX CUCTEMAX OTCUYETA.

10.

JAuHaMHKa TBEpPAOro Tea.

CucreMa ypaBHEHU IBUKEHUS TBEPJOTO TeJIa U €€ 3aMKHYTOCTb. T€H30p UHEPLIUH,
IJIaBHBIE OCH TEH30pa MHEpUWH. [ TaBHBIE MOMEHTHI MHEPIUH U UX (PU3MUYECKHH CMBICII.
Teopema ['toiirenca. BriuncieHne MOMEHTA MHEPIIMU PA3JIUYHBIX TE€Jl OTHOCHTEIBHO OCH
BpalieHus. KuHernueckas sHeprusi TBepaoro Ttena. KnHeTmdeckas 3HEpPIrHsl BpALLECHUS.
OCHOBHOM 3aKOH TUHAMHMKHU TBEpAOTO Tesa. OCOOEHHOCTU TUHAMUKH IIJIOCKOTO JBUKECHHUSL.
Masarauk Makcseina. I'upockonsl. Ilpeneccuss u Hyrauus rupockona. I'mpockonunueckue
cwibl. CpaBHUTENbHAS XapaKTEPUCTUKA MOCTYNATEIbHOTO JBUKEHNS MATEPUATIBHON TOUKU
Y BpalllaTEJIbHOTO ABM)KEHUS TBEPOTO TeEA.

11.

JAnHamMuKa TeJ1 ¢ mepeMeHHO MacCo.
PeaktuBHOEe nBuxkeHue. HepenstuBucTckoe ypaBHeHue ABUKEHUA pakeT. Dopmyna
Memepckoro. @opmyina [{nonkosckoro. PensituBrcTckue pakersl. DOTOHHBIE PAKETHI.

12.

JBM:KeHME B MOJI€ TATOTEHHUS.

3akoH TaroreHus HprotoHa. HanpspkeHHOCTh M MOTEHIMAT TPABUTALMOHHOIO
nonsi. ['paBuTanMoHHas »SHeprus IapooOpasHoro Tena. [paBUTAIMOHHBIN paauyc.
OcHOBHBIE 3aKOHBI ABWKEHMS TUiaHeT W KomeT. 3akoHbl Kemmepa. [locrosnnas Kemepa.
JIB>KE€HHE MCKYCCTBEHHBIX CHYTHUKOB 3emiu. IlepBasi, BTOpas U TpeThbsi KOCMUYECKHE
ckopoctd. Bmusaue ¢dopmbl 3emin u  aTMoc(epHOr0 TOPMOKEHHUS Ha TPAaeKTOPUU
HCKYCCTBEHHBIX CITYTHUKOB.

13.

OcHOBBI MEXaHUKH J1e()OPMHUPYEMBIX TeJl.

[onarue cromHoi cpensl. [edopmanus crmmomHbIX cpen. OpHoponHas u
HEOJHOpOAHasd Jegopmauuu. Ympyras U IulactTuueckas Jedopmanuu. OmHOOCHOE
pactsbkenne u  cxkarue. Ilpoctoit casur. M3ru6 wu  kxpydenue. KonmdectBeHHas
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xapakTepucTuka nedopmamuii, 3akoH ['yka, momynp lOura. Kosddunuent Ilyaccona.
3aBUCUMOCTh JehOpMallii OT HAMpPsDKEHUs, Mpeaen ynpyroct. [IpodHoCcTh. XPyIKOCTb.
Tenzopel HampspkeHuss U Aedopmaruu. DHeprus ynpyrux aedopmanmii. KpyTtunbHbie
KoJe0aHusl, X IEPHUOJI.

14.

KoaedaTeanHoe n1BHKEHHE.

lapmonnueckue konebaHWe W WX TNPEJACTABICHHE B KOMIUIGKCHOW (opme.
YpaBHEHHE TAPMOHUYECKOTO OCHMIIIATOpA. MaremMaTndeckuii, Mpy>KUHHBIA U (PU3NIECKUA
MasiTHUKA. OHEPrusi TapMOHUYECKHX KoneOaHmii. OOmmee ycloBHE TapMOHUYHOCTH
koneOanui. CroxeHue rapMoHUuYecknx koseOanuit. @Ourypbr Jluccaxy. buenus.
CoOcTBeHHbIe KOIeOaHMs. 3aTyxaromue KojaeOaHus. Y paBHEHHE 3aTyXaroInuX KojaeOaHHi.
YacTora 3aTyxaromux KoxeOaHu.

BreinykaeHHble koneOaHus. AMIUTUTYIHO-9aCTOTHAsl XapakTepucTuka. Pe3oHaHc.
JobOpotHocTh. Da3ouacToTHas XapakTepuctuka. [lepmonnueckas, HO HE TapMOHUYECKas
cuna. Hemepuonnyeckass  cuma. [lapamerpuyeckoe  Bo30yXIOeHHE  KOJeOaHHIA.
ABTtokonebanus. [lonsTue o0 HeMMHEHHBIX KOIeOaHUX.

Konebanue cucrem ¢ 1Byms creneHsMu cBoooasl. HopmanbHbie konebanust (MOIbI)
Y HOPMAJIbHBIE YACTOTHI.

15.

MexaHHnKa KHMIKOCTEH U ra3os.

CgoiicTBa XUIKOCTEM W Ta30B. 3aKOHBI THAPO- U a’pocTathkd. CTalMOHApHOE
TeueHue xuakocreil. TpyOku Toka, ypaBHEHHE Hepa3pbhIBHOCTHU. [lomHas 3HEprus moToKa.
3akon bepnymnu. /luHamudeckoe naBieHue. TedeHHE KUIKOCTH TO TpyOam. BsizkocTh
KHUIKocTH. 3akoH HeioToHa ams xkuakoctu. JlamuHapHoe U TypOyneHTHoe TeueHue. Yucio
Peitnonbaca. 3akon Ilyaseins. 3akon Ctokca. [lagenue mapuka B BI3KOH cpee.

OOtrexanue Ten >XKUAKOCTBIO W Ta3oM. l[lorpanuunsiii cioif. OTpBIB MOTOKAa W
oOpazoBanme Buxpei. JloGoBoe comporuBieHHEe | moabeMHas cuia. Dopmyna
Kyxosckoro. Hupkymsamus. Oddexkr Marnyca. PactipocTpaneHne UMITynbca CKaTHs B rase.
CKOpOCTh UMITYJIbCOB. Y TapHbIe BOMHBL. OOTEKaHHWE TN, NBIKYIIMXCS CO CBEPX3BYKOBOM
CKOPOCTBIO.

16.

BoJuiHbI B CIUIOIHOM cpejie U 3J1IEMEHTbI AKYCTHUKH.

[IpononbHble U momepeuHble BoNHBL JlnuHa, amiuMTyda, (asza, CKOpOCTh
pactpoCcTpaHeHHUs BOJHBI. YpaBHEHUE TJIOCKOW M CEepUIecKOil BOJIH. Y paBHEHHE BOJIHBI,
pacipoCTpaHSAIOLIEICS B NPOU3BOJBHOM HampaBieHUM. BoiaHBI Ha CTpyHE, B CTEpI)KHE,
ra3ax M )uJIKocTax. CBsA3b CKOPOCTH BOJIHBI C IApaMeTpaMu cpelpl. BolHOBOE ypaBHEHHE.
Pacnpenenenue cmemenuit u negopmanuii B Oerymeit BomHe. Teuenue sHepruu. Bekrop
IJIOTHOCTH TOTOKa dHepruu. Bekrop VYmoBa. OtpaxkeHue 3BYKOBOM  BOJIHBI.
Wutepdepentus u nudpakuus BoiaH. Ctosune BonHbL. JlokambHOE NBMKEHUE SHEPTHU B
CTOSTYMX BOJIHAX, B3aUMOITPEBPAILCHUSI KHHETUYECKON U MOTEHIHAIIBHON SHEPTHIA.

[Ipupona 3Byka. BricoTa 3Byka. 3BYKOBOE JaBiIeHHWE. DHEPrus 3ByKOBOW BOJIHBI.
CkopocTh 3Byka UM €€ u3MepeHue. AKYCTHYECKOE€ U YAEIbHOE aKyCTUYECKOe
conpoTuBieHus. VcTouHMKM 3Byka. BoiHBl OONbLIIOW aMIUIMTYAbI M TOHATHE O
HEJTMHEHHON aKyCTHKe. YJIBTPa3BYK. 3BYKOBBIE KOJEOaHHS B 3aMKHYTBIX OOBeMax.
Pezonaropsl. Dddexr Homepa.

Tabnuya 4. Ilpakmuueckue 3aHamus (ceMunapcxue 3auamus)

No

3aHATHUA | pasaciia

Ne Tema

1

2 3

1

1,2,3 KunemaTtuka nocrynaresbHOTO IBUKCHHS

2,3 KunemaTnka KpuBOJUHENHOTO JBH>KEHUS
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No No
3aHATUA | pa3jena Tema
3 3,6,9 JlvHamuKa npsSIMOJIMHEMHOTO U KPUBOJIMHEHHOTO IBUAKEHUMN
4 3 PaGora, MolHOCTE, YHEPrHsl. 3aKOHBI COXPAHEHUS KOJTHYECTBA IBIKECHUS
W DHEPTUU
KonrtponsHas padora — I
5 4,5.8 OCHOBBI CclieIIMaIbHOW TEOPUU OTHOCUTEIBHOCTH
6 12 JIBryKeHHE B 1OJI€ TATOTCHUS
7 10,11 JluHamuka abCONIFOTHO TBEPJIOTO Tea
8 13 Mexanuka neopMupyeMbIx Tel
KonTtponsnas padora — 11
9 14 KonebarensHoE NBHXKEHNE
10 15 MexaHuKa >KUJKOCTEN U ra30B
11 16 BouHbl B cruiomHou cpene
12 16 OneMeHTHl akycTuku. D¢ ekt Jlomnepa

Konrponsnas padora — I1I

Tabauya 6. Camocmosmenvuoe uzyuerue pazoeios OUCYUNIuHsl (Mooyis)

pa;;:-:ma Tembl 17151 CAaMOCTOSATEILHOI PadoThI

45 Pa3BuTue B3MISII0B Ha CKOPOCTh cBeTa. OmnpeneneHne CKOpocTu cBera Pemepom.

’ AOeppanus cBeTa.

5 Onbitel Matikenbcona-Mopau u ®uzo. bammuctudeckas rumnore3a. OObsicHEHUE
abepparu cBeTa 1 onbiTa @30 Ha OCHOBE NMpeodpazoBanmii JIopeHna.

10 MastHuk MakcBena.

6,8 Cuibl TpeHus.

10 JIBr>keHue TBEpAOro Tella, 3aKperyIeHHOr0 B TOYKE. YpaBHEHUE Ouiepa.
CBoboanbie ocu. HyTanus.

10 ['mpockornsl. I'mpockonuueckuii MasiITHUK. HecBoGoaubIit TUPOCKOIL.
I'mpockonuyeckue CUIIbL.

12 JIBr>xenue mianetT u koMer. OTKJIOHEHUE JIydeil cBeTa B noJie Tsrorenus: CoJHiia.
MexnnaneTHeie miepeneThl. PenstuBucTckre M (OTOHHBIE pakeThl. JIBHKeHUE

12 WC3: BiausiHue BpameHust 3eMid BOKpYr cBoeil ocu u BOKpyr ComHia, (Gopmsl
3emun u atMochepHoro TopMmoxeHus. [Ipodiaema aByx Ten. [IpuauBe.

14 Boeinyxknennsie  konebanus. Ilepuonmudeckasi, HO HE TapMOHHUYECKas CHIIA.
Henepuonuueckas cuia.

14 [TapameTrpuueckoe BoO3OykaeHue Kosebanuil. Aprokonebanus. IloHsTne o
HEJIMHEWHBIX KOJIeOaHUsIX.

14 Konebanus cuctem ¢ 1Byms creneHsMu cBo6oabl. HopmanbHbie konebanust (MOJIbI)
Y HOPMAJIbHBIE YaCTOTHI.

15 Pacripoctpanenne xonebOaHuil AaBleHUs U IUIOTHOCTH B cpene. Pacmpocrpanenue
UMIYJIBCOB CXaTHsl B Taze. YjaapHble BojgHbl. OOTeKaHHe Tel, JBUKYHIMXCS CO
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CBEPX3BYKOBOU CKOPOCTHIO.

HeunnepumaneHble cuctembl OTCYeTa, CBsA3aHHbIE c 3emiied. MaarHuk dyxo.
3aKOHBI COXPAaHEHUsI B HEMHEPLUAIBbHBIX CHCTEMAX OTCUETA.

Boxabl OONBIION aMIUTUTYABI U TOHATHE O HEJIMHEHWHOW aKyCTHUKE. 3BYKOBBIC

16
KoJIeOaHMs B 3aMKHYTBIX 00beMax. Pe30oHaTopshl.

S. OueHo4YHbIe MaTepHAJIbI 1JIsl TEKYIIero  py0e:KHOro KOHTPOJIs
YCIIEeBAEMOCTH M NPOMEKYTOYHOM aTTeCTALUU

OreHKa ycreBaeMOCTH CTYJCHTOB I10 TUCIMILIMHE OCYIIECTBISETCSA B Mpolecce 00yueHus B
X0J1€ TEKYLIEro U MPOMEKYTOYHOI'O KOHTPOJIS.

Texyuuii KOHTPOJIb — 3TO HENPEPBHIBHO OCYIIECTBIIIEMOE «OTCIIEKUBAHUEY YPOBHS YCBOEHUS
3HaHUM W (QOopMUpPOBaHWUN YMEHHM W HABBIKOB B TEUEHHE BCErO0 BPEMEHU IPOXOKICHHS
JUCUUIIINHBL. TeKylnii KOHTPOJIb 3HAHUM, YMEHUN U HABBIKOB CTYIEHTOB OCYLIECTBIISIETCS B XOI€E
AyJAUTOPHBIX 3aHATHI.

IlonHas oueHKa MO AMCLUMIUIMHE ONpPENENsieTcs II0 pe3ylbTaraM OTBETa CTYJIEHTa Ha
sk3ameHe. KoHTposib TekyIien ycneBaeMocTu npoBoauTcs no aercrpyronieid B KbI'Y pelitruHroBoit
CHUCTEME B COOTBETCTBUHU C YTBEP>KJIEHHBIMU MOJIO)KEHUSIMA 1 HOPMAaTUBHBIMU aKTaMHU.

[IpoMexyTouHbIe aTTEeCTAllK MIPOBOISATCS TPU pa3a B CEMECTPE MO KaJeHIapHbIM Tpadukam
UHCTUTYTa. B 3aBHCHMOCTH OT yCHEIIHOCTH OOy4YeHHsI CTYAEHTY KaKIbld pa3 Ha3Ha4YaroTCs
KOJIMYECTBO OaJJIOB, MAaKCUMAJIbHBIC 3HAYCHHS KOTOPBIX cienyronue: | pedTuHr-23; 2 pedTuHr—
23; 3 peiituHr—24.

[Tpu moacdere 60aIOB YYUTHIBAIOTCS IMOCEIIAEMOCTh 3aHITHH, pe3yabTaThl BeIMoaHeHus KP u
CP. Dk3amMeH TpPOBOAWTCS B COOTBETCTBUU C OaJUTbHO-PEUTHHTOBOM CHCTEMOW OILICGHKH
ycrieBaeMocTu ctyqieHToB KBI'Y.

Pacnipenenenue  KOHTPOJIBHBIX ~ MEPONPUATHA [0  PEUTUHIOBOM  CUCTEME  OLICHKH
yCIIeBaeMOCTH 00yUYEHUs IPUBEJICHBI B TAOIHUIIE.

JUi mpoBeAEHUs TEKYLEro KOHTPOJSA U MPOMEXYTOYHOW aTTeCTalMy [0 UTOraM OCBOEHHUS
JTUCIUIUIMHBI, a TakXKe JUIsl KOHTPOJS CaMOCTOSITENbHOM paboThl CTYyIEHTa NpoBoAsTcs 3
KOHTPOJIbHBIE Pa0OTHI (10 15 BapuaHTOB B Ka)KJ0M), 2 KOJJIOKBUYMA (COOTBETCTBEHHO 38 OHIICTOB
mo 5 BompocoB U 35 OumneroB mo 3 Bompoca B Kaxaom). CocrtaBiieHbl W ucnoiab3ytores 300
TECTOBBIX 3aJaHU Ui aBTOMaTuyeckoi cucremsl TectupoBanus (ACT) mo BceM Temam Kypca
«MexaHuka.

[lepeueHbp BapHaHTOB KOHTPOJBHBIX PabOT M OMIIETOB IO KOJUIOKBUYMam IPHIIAraeTcsl.
TectoBble 3amaHusl B BUAY UX OOJIBIIOTO KOJIMYECTBA HE MPUIIAraloTcs MOIHOCThIO. [IpuBoautcs
TaKXKe MepeuyeHb SK3aMEHAIMOHHBIX OmieToB mo aucuumnHe (30 OmieroB mo 3 Bompoca B
KQKIOM).

5.1.1. Ouenounvie mamepuansl 0,13 6bINOJHEHUA pehepamos
(konmponupyemas komnemenuyuaOIIK-2):

Tabauya 7. Temwt peghepamos

No I. ITocTOAHCTBO CKOPOCTH CBETA

1. PazBuTHne B3MIS,10B HA CKOPOCTH cBeTa. OnpeneneHre CKOpocTu ceeta Pemepom.
Abepparus cBera.

2. OnbiT MaiikenbcoHa-Mopiiv U UHTEPIPETALUS €r0 PE3YIbTATOB.

3. baynucruyeckas runoresa.

4. OneiT ®u30 U UHTEpHpETaLUs €ro pe3yapTaToB. [locTynaTUBHBIN XapakTep
YTBEPKACHHSL O TIOCTOSIHCTBE CKOPOCTH CBETA.

5. O06mbsicHeHue abeppanyu cBeta u onblta Pu3o Ha ocHOBE MpeodpazoBanuii JlopeHma.

I1. /IBu:xeHHE TBEPAOIO TeJia, 3AKPEIVIEHHOT0 B ToOYKe. ['MpocKkonbI.
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1. VYpasuenue Ditnepa. CBOOO HBIC OCH.
2. Hyranus. I'upockonsl. [Ipeneccus rupockona. I'mpockonn4eckuii MassTHHK.
3 HecBoOoansblil rupockor. 'mpockonuieckue Cribl.
II1. IBuskeHHe IUIAHET U KOMET.
1. JIBrKeHHE KOMET.
2. OTkIIOHEHUE Ny4yel cBeTa B noJje Tsrorenus ColHua.
3. MeX11aHEeTHBIE IEPEIIETHI.
4. Hemxenne MC3: Bnusinue BpalleHus: 3eMJIM BOKPYT cBoel ocu U BOKpyr ConHIa,
¢dopmbl 3emsin 1 aTMOCHEPHOTO TOPMOKEHHUSL.
5. [Tpobnema aByX Ten (MpUBEICHHAS Macca).
6. [IpniuBbl.

Memoouueckue pekomenoayuu no HARUCAHUI pedhepama

Pegpepam — TPOIYKT CaMOCTOSITEIBHOM pPabOThI CTYyNEHTa, MPEACTABISAIOMMN COOOM
KpaTkoe HU3JI0KEHHWE B MUCHbMEHHOM BHJIE TOJYYEHHBIX PE3yJIbTaTOB TEOPETHYECKOI'O aHaln3a
ompeneeHHON HaydHOW (y4eOHO-MCCIIeIOBATEbCKOM) TEMBbI, TJE€ aBTOP PACKPBIBACT CYTh
UCCIIeyeMOoil TpoOIeMbl, IPUBOJUT PA3TUYHBIC TOUKH 3PEHHS, a TaK)Ke COOCTBEHHBIE B3IJISAIBI HA
Hee.

W3noxeHHoe TMOHMMaHUE pedepaTa Kak LEJIOCTHOTO AaBTOPCKOTO TEKCTa OIpeaesiseT
KPUTEPUHU €r0 OLICHKH: HOBU3HA TEKCTa; 000OCHOBAHHOCTH BHIOOpA MCTOYHHMKA; CTETIEHb PACKPBITUS
CYIIIHOCTH BOIIPOCa; COOIIOICHHS TPeOOBaHUH K 0(OPMIICHUIO.

Tpeoosanusn k pegpepamy: O6mmii 066éM pedepara 20 muctoB (mpudt 14 Times New
Roman, 1,5 unartepsan). [lons: BepxHee, HUXKHEE, paBoe, JeBoe — 20MM. AG3arHbIi oTcTym — 1,25;
PucyHKku JOMKHBI CO37aBaThCsl B LIMKJIMYECKUX PENAKTOpax WM Kak pucyHok Microsoft Word
(crpynnupoBaHHblif).  TaOmuiel  BBIMOMHATH — TaONMYHBIME  syeiikamu  Microsoft  Word.
CkaHupoBaHUE PHUCYHKOB U TaOmuI He Jomyckaercs. BwipaBHuUBaHuE TekcTa (MO IIUPHUHE
CTpaHHIIBI) HEOOXOIMMO BBIOJIHATH TOJBKO CTAaHJAPTHBIMH CIIOCOOAMH, a HE C IOMOIIBIO
npoOenoB. Pa3zmep Tekcra B pucyHkax u Tadbiuiax — 12 xerip

OO0s3arenbHO HAIMYME: CONAEpKaHHs (CTPYKTypa pabOThl C YKa3aHHEM pa3leloB U HX
HAYaJbHBIX HOMEPOB CTpaHMI]), BBEIEHUS (AKTyaJIbHOCTh TEMBbI, L€lb, 3aJaud), OCHOBHBIX
pa3znenoB pedeparta, 3aKIO4eHUS (B KpPaTKOM, PE3IOMHPOBAHHOM BHJIE OCHOBHBIC IOJIOKCHHS
paboThl), CHOHUCKAa JUTEPATypbl C yKa3aHWEM KOHKPETHBIX HCTOYHUKOB, BKIIOYas CCHUIKM Ha
HuTepner-pecypcesbl.

B Tekcre cchutka Ha HMCTOYHHMK JENAaeTCsl IMyTeM yKa3aHus (B KBaJpaTHBIX CKOOKax)
HOPSIIKOBOTO HOMEpa LIMTHPYEMOH JINTepaTyphl U Yepe3 3arsITyi0 — HIUTUPYEMbIX CTpaHULl. YpoeeHs
opuzunanvHocmu mexcma — 60%

Kpumepuu ouenxu pecpepama:

«omauunoy (5 OaJIOB) CTaBUTCS, €CJIM BBIMOJHEHBI BCE TPeOOBaHMsI K HAMMCAHHWIO U
3amuTe pedepara: o6o3HaueHa npobiaemMa u 000CHOBaHaA €€ aKTyaJbHOCTb, CeNIaH KPaTKUN aHAIIN3
Pa3IUYHBIX TOYEK 3PEHHS Ha paccMaTpUBaeMylo MpoOJieMy M JOTHYHO H3JI0KEHa COOCTBEHHAs
NO3HLHKA, CPOPMYIUPOBAHBI BBIBOJBI, TEMa PACKPbITAa MOJHOCTHIO, BBIIEPKAaH 00BEM, COOITIOIEHBI
TpeOOoBaHUS K BHEIIHEMY O(OPMIICHHUIO, TaHbI PABUJIbHBIE OTBETHI HA JOTIOJIHUTEIbHBIE BOIIPOCHI.
OOyuaronuiics MpOSBWI HHUIMATUBY, TBOPYECKHHM TIOAXOJ|, CIIOCOOHOCTh K BBIIOJHEHUIO
CIOXKHBIX 3a/laHui, OpraHu3alMOHHbIE CIMOCOOHOCTH. OTMeyaeTcs CHOCOOHOCTh K ITYOIWYHON
KOMMYHHKAIMH. JJoKyMeHTalus npejacraBieHa B cpok. [lomHocThio ohopMiieHa B COOTBETCTBUU C
TpeOOBaHUSAMHU

«xopowoy (3 0ayIOB) — BBHINOJHEHBI OCHOBHBIE TpeOOBaHUS K pedepaTy M ero 3aliuTe
BBITMIOJIHEHBI, HO TP 3TOM JIOTYIIEHbI HEOUETHL. B 4aCTHOCTH, MMEIOTCSI HETOUHOCTH B M3JI0KEHUU
MaTepHala; OTCYTCTBYET JIOTMYECKas IOCJIEAOBAaTEIIbHOCTh B CYXKJIEGHUSAX; HE BBIACPXKaH 00BEM
pedepara; umeroTcsa ynyueHus: B opOpMIIEHHH; Ha JOMOJHUTEIbHBIE BOIPOCH! MPU 3alUTE aHBbI
HenoJHble 0TBeThl. OOyyarouuiics JOCTaTOUYHO MOJHO, HO 0€3 MHUIIMATUBBI U TBOPUECKUX HAXOI0K
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BBITTOJIHMJI BO3JIOKECHHBIEC HA HEro 3agaud. JIOKyMEHTAIUsl MPEACTaBICHA JOCTATOYHO TMOJIHO U B
CPOK, HO C HEKOTOPBIMH HeOpabOTKaMH

«yooeremsopumenvroy (2 6amma) — UMEIOTCS CYIIECTBEHHBIE OTCTYIJICHUS OT TPpeOOBaHMIA
K pedepupoBanuto. B 9acTHOCTH, TeMa OCBEIlEHA JIHIIb YACTUYHO, IOMYIICHbI (DaKTHYECKUE
OMMOKK B COJACPKaHUHM pedepaTa WIM TPU OTBETE HA JOMOJHUTEIbHBIC BOMPOCHI, BO BpEMs
3aIUTHl OTCYTCTBYET BbIBOJA. OOYYAIOMIMICS BBIMOJHHUI OONBIIYIO YacTh BO3JIOKEHHOW Ha HEro
paGoTbl. JlomyIIeHbI CYyIIECTBEHHbIC OTCTYIUICHHUs. JOKyMEHTalusi claHa CO 3HAYMTEIbHBIM
ono3aanuem (Oonee Henenu). OTCYTCTBYIOT OTACIIBbHBIC (DPArMEHTHI.

«Heyoosnemeopumenvho» (— TeMa pedepara He pacKpbITa, 00HAPYKUBACTCS CYIIECTBEHHOEC
HermoHuMaHue npooOseMbl. OOydarONUiiCs HE BBIMOJHHI CBOM 33Ja4dl WJIM BBIMOJHUI JIMIIb
OT/CNIbHBIC HECYILIECTBCHHBIC MOpyUYcHHs. JJOKyMEHTAIMsI HE CllaHa.

5.1.2.  Ouenounvie mamepuansl 011 CAMOCMOAMENbHOU padomul (munoevle 3a0aiu)
ooyuarowezocsa (konmponupyeman komnemenyusn OIIK-2):

Koumponvhvie pabomol 015 kadxcooeo smana pelimunea

[IpuBoasTCs TEKCTHI 3-X KOHTPOJIBHBIX paboT 1o 15 BapuaHTOB B Ka)KIOW, KOTOPHIE
MMPpOBOAATCA, COOTBETCTBCHHO, HA 3-x 3Tamax peﬁTI/IHFa.

KonTpoabHas padora Nel

Bapmuanr 1
1. HeBecombriif O6JI0K yKpeIJieH Ha BEpPIIMHE IBYX HAKJIOHHBIX IUIOCKOCTEH, COCTABIISIIONIUX C
ropu3oHToM yribl 30° u 45°. Tupu A u B maccoit 1 kr kaxnas COEIUHEHBI HUTHIO,
MEepEeKUHYTOW uepe3 Omok. HailTu yckopeHue, C KOTOPBIM JBWXKYTCS THPH, W CHITY
HaTsDKeHUSI HUTU. CUUTaTh HUTh HEBECOMOW U HEPACTSHKUMOM, TPEHUEM MIPEHEOPEYb.

Puc. 1

2. Iapuk maccoit m=100 r yman ¢ BbICOTBH h=2,5 M Ha TOPU3OHTATBHYIO TUTUTY U OTCKOYMJI OT
Hee BCIEICTBUE YIPYroro ynaapa 6e3 morepu ckopoctu. Ompenenuts cpenHioo cuiy F,
JICUCTBYIOIIYIO Ha IIAPHK MPHU yAApe, €CIIH NPOI0HKUTEILHOCTh yaapa At=0,1 c.

3. Kamenpb OpoIIIeH C BBIIIKK B TOPU30HTAILHOM HaIPaBJICHUHU ¢ HAYAIBHOM CKOPOCTHIO Lo=30
m/c. OnpenenuTb CKOPOCTh L, TAHT€HIMAIBHOE Oir © HOPMAJbHOE YCKOPEHHME dn KaMHS B
KOHIIE 2-11 CEKYH/IbI ITOCJIE Hayaja IBUKEHUSI.

4. I'py3, NOABEUICHHBIN K MIHYPY JIMHON 50 CM, OMUCHIBAET OKPYKHOCTh B TOPU30HTAIbHOU
mwiockocTH. Kakoii yron o6pasyer MIHyp ¢ BEpTHKAJIbIO, ECIIM 9acToTa BpameHus 1 ¢'?

Bapmuanr 2
1. Ilo HAKJIOHHO MIOCKOCTH ¢ yriaoM HakiaoHa 0=30" ckomb3uT Teno. OnpeneanuTh CKOPOCTh
TeJa B KOHIIE 3-€i CeKYH/Ibl OT Hadaja CKOJIbKEHHs, eciii Kodddurment tpenns f=0,25.
2. Teno OpomeHo TOJ yriaoM K ropu3ontry. IlpomomxurensHocTh monera 2,2 cex. Haiitu
MaKCHMaJbHYIO BBICOTY MoabeMa Tena. COnmpoTUBICHHEM BO3/lyXa peHeOpeyb.
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KonbkobOexern maccoit 70 Kr, cros Ha KOHbKaxX Ha JIbIy, OpOCaeT B TOPU3OHTATHHOM
HaIpaBJIeHUN KaMeHb Maccoil 3 Kr co CKopocThio 7 m/c. Ha kakoe paccTosiHue OTKAaTUTCS
P TOM KOHBKOOEXKEII, €CIIM U3BECTHO, uTO Kod(dunueHT Tpenus pasex 0,027

Koneco Bpaiaercss BOKpYr HEMOABM)KHOM OCH TaK, YTO yrojl €ro MmoBOPOTa 3aBHCHUT OT
BpemeHn kak ¢=At’, rae A=0,20 pan/c>. Haiitu monHoe yckopeHHe a TOYKM Ha 000e
KoJieca B MOMEHT t=2,5 ¢, ecli IMHEeWHAsi CKOPOCTh TOYKH B ATOT MOMEHT paBHa 0,65 m/c.

Bapuant Ne3
Kakoit nomxna ObiTh cuia F, ynepkuBatomias Opycok Macchl m Ha HAKJIIOHHOM IJIOCKOCTH,
€CJIM yTOJ1 HaKJIOHA IUIOCKOCTH K FOPHU30HTY PaBeH O, a cwia F mapasuiesnbHa HaKIIOHHOM
miockoctu? Koaddunment Tpenus 6pycka o miIoCKOCTh PAaBEH L.
Teno maccol 1 Kr mox AEWCTBUEM IIOCTOSHHOM CHIJIBI JBWXKETCA IPSIMOJUHEIHO.
3aBHCHMOCTh MYTH, TPOMIEHHOTO TENOM, OT BPEMEHH 3aJaHa ypaBHEHHeM S=2t’+4t+1.
Omnpenenuth pabory cwibl 3a 10 ¢ oT Havana ee NEHCTBUS U 3aBUCUMOCTh KUHETHUYECKOMN
SHEPIHH OT BPEMEHU.
Koneco Bpamaercs ¢ yactotoii v=>5 c¢'. Tlox jmeiicTBMEM CHJI TPEHHS OHO OCTAHOBMIIOCH
yepe3 uHTepBai BpeMeHu At=1 muH. OnpeaenuTs yrioBoe yCKOpeHue 3 U 4uciio o00poToB
N, KOTOpOE caenaeT KoJeco 3a 3TO BpeMsl.
CKoJIbKO BpeMEHH NaAalio TEJO, €C/IU 3a MOCIeIHUE ABE CEKYHAbl OHO MpoIuio 60 m?

Bapuant Ne4
Kaxoit nomkna 0bTh cuna F, yaepxkuBaromnias Opycok Macchl m Ha HAKJIOHHOM IIOCKOCTH,
€CJIM Yroj HakKJIOHa IUIOCKOCTH K TOPM30HTY O, a cwia F HampaBiieHa TOpHU30HTaJIbHO?
Koadduument tpenns 6pycka o miockocTs paseH f.
ITo nyre okpyxxkHocTtu paguycoM R=10 M gBuketcst Touka. B HEKOTOpBII MOMEHT BpEMEHU
HOPMAJIbHOE YCKOPEHHE TOUKM an=4,9 M/c>. B 9TOT MOMEHT BpeMeHH BEKTOpPHI MOJHOIO U
HOPMANBHOTO YCKOpeHHi o6pasyror yrom 60°. HaiiTh cKopocThb L M TaHTEHIMATHHOE
YCKOPEHUE dr TOUKH.
[lyns, nersimasi TOpU30HTANBHO, MOMANAET B IIap, MOABEHICHHBIM Ha JIETKOM >KECTKOM
cTepxHe, 1 3acTpeBaetr B HeM. Macca nynu B 1000 pa3 menbie maccel mapa. Paccrosinue
OT TOYKM IOJIBECA CTEPKHS 10 LieHTpa mapa 1 M. HaliTu ckopocTh myiu, €ciiu U3BECTHO,
4TO CTEpIKEHb C IIAPOM OTKJIOHMIICS OT yaapa mynu Ha yroia 10°.
AxpobaT Ha MOTOLMKIIE OINMHUCHIBACT «MEpPTBYIO MeTinio» paguycoM R=4 m. C xakoif
HAaUMEHBIIEH CKOPOCTHIO L JOJIKEH MPOEe3KaTh aKpoOaT BEPXHIOK TOUKY METJIH, YTOOBI HE
copBatbcs?

Bapuant Ne5
Tpu rpy3a Maccoi o 1 Kr cBA3aHbl HUTBIO U ABUKYTCS 110 TOPU3OHTAIBHON TIOCKOCTH MO/
neiictBieM cunbl 10H, manpasnennoit mox yriaom 30° ropusonty. OnpenenuTs yCKOpEHHe
CUCTEMBI M CUJIbI HaTSKEHHS] HUTH, eclii KodddunueHT TpeHus pasex 0,1.
Huck paguycom R=40 cM Bpamaercst BOKpyr BepTUKalbHOM ocu. Ha kparo nucka jiexut
kyouk. [Ipuanmas kodpdurment tpenns =0,4, HaliTH YacCTOTY V BpaIlIEHHUs], TPH KOTOPOM
KYOMK COCKOJIB3HET C JIMCKA.
B Barose, JBUKYIIEMCS TOPU3OHTATLHO C MOCTOSHHBIM YCKOPEHHEM a=3 M/c’, BUCHT Ha
MPOBOJIOKE Tpy3 Maccol 2 kr. OmpenenuTs CUily HaTsKeHUs T MPOBOJOKH M Yroy ee
OTKJIOHEHHS OT BEPTUKAIIU, €CIIU TPy3 HEMOJABUKEH OTHOCUTEIHHO BaroHa.
Moot Maccoii mi=5 Kr ymapsieT HeOONBIIONW KYCOK »eje3a, JeKallnid Ha HaKOBaJbHE.
Macca m; HakoBanbHH paBHa 100 kr. Maccoii Kycka xkene3a npeHeopedb. Y 1ap HeynpyTrui.
Onpenenuts KIIJI yaapa MonoTa npu TaHHBIX YCIOBHUSX.

Bapuant Ne6.
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K koHmam HeBecOMOW HEpacTsHDKUMOM HUTH, TNEPEKUHYTOM uepe3 HEBECOMBIH OIIOK,
MOJBEIIICHBI /1Ba rpy3a maccor mo 100 r kaxasiii. Ha onuH 13 rpy30B MOJOKEH MEPETPY30K
maccoit 10 r. Halitu cuity, ¢ KOTOpoii IEperpy30K JaBUT Ha I'Py3, a TAK)KE CUITY AaBJICHUS Ha
och OJI0Ka.

Teno wmaccoit 20 Kr cockanb3blBaeT [0 HAKJIOHHOW TIUIockocTH juHOM 10 M Ha
HETMOABMKHYIO TEJISKKY C TIECKOM M 3acTpeBaeT B HeM. Tenexxkka maccoit 80 Kr cBOOOIHO
nepeMeniaercss no ropu3oHTanu. OIpenenuTb CKOPOCTh TEIEKKH, €CJIM Yrojl HaKJIOHa
TIJIOCKOCTH K Topr30HTY 0=30".

Koneco aBromammubl Bpamiaercsi paBHoyckopeHHO. CrenaB N=50 mosHbIX 000pOTOB, OHO
M3MEHMIIO 4acTOTy BpamieHus oT vi=4 ¢! 1o v2=6 ¢!. Onpenenuts yrioosoe yckopeHue P
KoJeca.

Ha BHyTpeHHell TOBEpXHOCTH KOHUYECKOH BOPOHKH C YIJIOM 20 IIPH BEepIIMHE Ha BhIcoTe h
OT BEpIIMHBI HaxoauTcs Manoe Teno. Koadduuuent TpeHus Mexay TeoM U MOBEPXHOCTHIO
BOpoHKH paBeH f. HaliTu MHHUMAaIbHYIO YTJIOBYIO CKOPOCTH BpAIICHHS KOHYCa BOKPYT
BEPTHUKAIBHON OCH, IIPU KOTOPO TeJ0 OyAeT HEMOIBUKHO B BOPOHKE.

Bapuant N7
ABTOMOOMIIH Maccoit 1 T MOJHUMAETCS TI0 MIOCCEe C YKIOHOM 30° ot efiCTBHEM CHITBI TATH
7 kH. Koaddunment tpenus 0,1. Halitu yckopeHre aBTOMOOHIIS.
Teno BpamaeTcs BOKPYT HEMOABUKHON OcH 1o 3akoHy ¢=10+20t+2t>. Haiitu Benuuuny u
HaIpaBJIEHUE IOJHOIO YCKOPEHMsI TOYKH, Haxopsmelcs Ha paccrosHuu 0,1 M or ocu
BpalleHus, 1JI1 MOMEHTA BpEMEHH 11=4 CeK.
CHapsn, nereBmuii co ckopocthio 400 m/c, pasopBajicsi Ha JBa OCKOJIKA. MeHbBIIHA
OCKOJIOK, Macca Kkotoporo cocrtaBimsier 40% or wmaccel cHapsga, IOJIEeTen B
IIPOTHBOIOJIOXKHOM HaIpaBleHHH cO CKOpocThio 80 M/c. OmnpenenuTs CKOPOCTh OOJIBIIETO
OCKOJIKA.
[Ilapuk Macchl m MOJABEIIEH Ha MPYKUHE C JKECTKOCThIO K M HaYambHOW JUIHHOHW [y HaJ
HEHTPOM IIaTGOPMBI LIEHTPOOESIKHON MaIIMHBL. 3aTeM IIapUK HAaUMHAET BPallaThCcsl BMECTE
C MalIMHOHM ¢ yriioBoW ckopocThio . Kakoil yrom o oOpasyeT mpu 3TOM HpYKHHA C
BEPTHUKAJIBIO?

Bapuant Ne§
UenmoBek Maccoit 70 kr mogHwMmaercs B JUQTE, ABIKYIIEMCS paBHO3aMEIJICHHO
BEPTUKAILHO BBEPX C ycKopeHHeM 1 m/c’. OnpejeiuTh CUIy NaBjieHHs YeloBeka Ha I0J
KaOMHBI TUPTA.
Kamens Opomen mox yrmom ¢=60° k ropusonTy. KuHeTnueckas dSHeprusi KaMHsS B
HavyaJabHbIA MOMEHT paBHa 20 [[x. Onpenenutb KHHETUYECKYIO U MTOTEHIIMATBHYIO SHEPTUHU
KaMH$ B BBICIIEH Touke TpaekTopuu. CONpOTHBICHHEM BO3/1yXa IpeHeOpeyb.
BenmocuneaucT npu noBopoTe Mo Kpyry paanycoM R HakIoHSETCS BHYTpb 3aKpYIJIEHHUS TaK,
YTO yroJ MEXIy IUIOCKOCTBIO BeJIOCHIlea M 3eMiled paBeH o. Haltu ckopocTs v
BEJIOCUIIEAA.
SIKOpB IIEKTPOMOTOpA, BPAIIAOLIETOCS ¢ YacTOTOM V 00/C, IBUTASACH MOCIE BBHIKIIOUEHUS
TOKa paBHO3aMEIJICHHO, OCTAaHOBWJCA, crenaB N oboporoB. HaiiTu yrioBoe yckopeHue
AKOPS MOCJIE BBIKIOYEHUS TOKA.

Bapuant Ne9

Kamenb, npuBsizaHHbli K BepeBKe JUIMHON 80 cM, BpallatoT B BEPTUKAIBHOMN INIOCKOCTU CO

ckopocthio 240 o6/MuH. B TOT MOMEHT, KOrja CKOpOCTh KaMHs Oblla HampaBieHa

BEPTHKAIBHO BBEPX, BEPEeBKa o0opBaachk. Ha kakyto BBICOTY B3JETe]l KAMEHb?

Koaddumment tpeHuss Mexay TEIOM W IUIOCKOCTBIO, HAKJIOHEHHOW Tona yriom 45° k

ropu3onty, paBeH 0,2. Ha kakyro BBICOTY MOAHMMETCSI 3TO TE€JO, CKOJIb3sI IO HAKIOHHOM

MJIOCKOCTH, €Clii eMy OyzaeTr cooOmieHa ckopocTh 10 M/c, HampaBlIeHHas BBEpPX BIIOJIb
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mrockoctu? Kakoa 6y;[eT CKOpPOCTH TE€JIa, KOrJa OHO BCPHCTCA B HUIKXHIOIO HCXOIAHYIO
TOYKY CBOECTO I[BI/I}KCHI/IH?
Touxka ABUIKCTCA B IJIOCKOCTH, MPHUYCM €€ MPAMOYI'OJIbHBIC KOOPAWHATBI ONPCACIAIOTCSA

ypastenusmu X = ACOS@t, y=BSIn@t, rne AB, ® - mocrosunsie. Haiitn

ypaBHEHHE TpPAcKTOPUH, YCKOPEHHE U paauyChl KpPUBU3HBEI B TOYKaX IEpPECEUCHUS
TPAeKTOPHUH C OCSIMU KOOPJIMHAT.

Tenmo wmaccoii m=1 kr, OpOIIEHHOE C BHIIKK B TOPU3OHTAJIHLHOM HAMPABICHHH CO
CKOpOCThIO LH=20 M/c, ymano Ha 3emiTro uepes3 t=3 ¢. OnpeneauTs KHHETUIECKYIO YHEPTHUIO
Ex, koTopyro nmeno teno B MOMEHT yaapa. CompoTHBIEHHEM BO3/yXa MPeHeOpeyb.

Bapuant Nel0
Teno CKOMB3UT MO HAKJIIOHHOMY CKaTy, MEPEXOASAIIEMY B “MEpPTBYIO METIO” paguycom R.
KakoBa nomkna OBITh MUHUMalbHas BbICOTAa ckata H, 4ToObI Telo HE OTOpPBAIOCH B
BepxHel Touke nerau? OmnpenenauTh BBHICOTY cKara h, eciiu Teno OTphIBaeTcs OT METJIH B
MOMEHT, KOTJ[a YTOJI 0. MEXIy BEPTHKAILIO U paauyc-BekTopoM coctasiser 60°. Tperuem
npeHeopeyb.
Teno maccoii 1 Kr MOJHUMAIOT MO HAKJIIOHHOM TUIOCKOCTH C yrioM HakjioHa 60° Ha 1 M ¢
NOCTOSIHHOW cKopocThto. [lpu sTtom mnpunarator cwity 100 H, nHanpaBieHHyr BHOJIb
HAKJIOHHON TuiocKkocTH. OmpenenuTs KOAPQGUIUEHT TpPEeHUsS U KOJUYECTBO TEIUIOTHI,
BBIJICJIUBIIIEECS MIPU MTOHEME.
Teno OpomieHo Mo HEKOTOPBIM YIJIOM Ol K TOpU30HTY. HalTH BeIM4MHY 3TOTO yIiia, eClu
JAIBHOCTH TI0JIeTa TeNa B 4 paza 00JbIlle MAKCUMAIILHOM BBICOTHI TIOJhEMA TEINA.
Ha rmagkom crone nexxut Opycok maccoi m=4 kr. K Opycky mpuBsizanbl 2 IIHYypa,
MEPEKUHYTHIC Yepe3 HEIMOABIKHbBIE OJOKH, MPUKPETITICHHBIE K TPOTUBOMOIOKHBIM KOHI[AM
crona. K KoHIIaM IIHYpOB MOJBEMIEHBI TUPH, MACChl KOTOPhIX Mi=1 Kr u my=2 kr. Haitu
YCKOpPEHUE a, ¢ KOTOPBIM JBUXKETCS OPYCOK M CHIIy HATsOKEHUs T KaXIOoro M3 HIHYPOB.
Maccoii 6J10K0B ¥ TpeHHUEM TIPEHEOpEeYb.

% \J
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Bapuant Nell
B map maccoit M=1,5 kr, noABEIIEHHbIN Ha HEPACTSHKUMOM HUTH JUIMHOM 55 cM, Ionajier u
3acTpeBaeT B HeM Myt Maccoit m=10 r. [1ymnst neTuT HakIIOHHO CBepXy BHU3 101 yriioM 30°
K ropu3oHTy. Cxopocts mynu =400 m/c. Ha kakoif yroxa ¢ OTKIOHUTCS HIap ¢ mysei?
Teno, OpolieHHOE BEPTHKATBLHO BBEPX, JBAXKIbI HAXOIWJIOCh HAa OJHOM W TOW K€ BBICOTE
h=8,6 M c wunrepBasiom BpemeHu At=3 c. IIpeneOperas CONPOTHUBIECHUEM BO3]yXa,
BBIUMCJIUTh HAYAJIBHYIO CKOPOCTh TENa.
JIMCK Bpaliaercs ¢ yrioBeIM yckopeHueM P=-2 pan/c’. Ckombko 060potoB N cemaer auck
TIpY M3MEHEHHH YacTOThI Bpamienus oT vi=240 mun™ 1o v»,=90 mun'!. Haiitu Bpems t, B
TE€YEHHE KOTOPOTO 3TO MPOU3OMUIET.
KoHbkoOexel IBUKETCsI 10 OKPYKHOCTH paguycoM 40 M co ckopocthio 10 m/c. [Tox kakum
YIJIOM K TOPU3OHTY OH JIOJKEH HAKIOHUTHCS, YTOOBI COXPaHUTh paBHOBECHE?

BapuanT Nel2
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[Hapuk maccoi 200 r, NpUBSA3aHHBIM K HUTH JUIMHOW | M, BpallaioT B TOPU30HTAIbHOM
IIJIOCKOCTH C IMTOCTOSIHHOW CKOPOCTBIO TaK, YTO HUTH ONKCHIBAET KOHUYECKYIO IIOBEPXHOCTb.
Onpenenutb CKOPOCTh LIApUKa U MEPUOJ] ET0 BPAILIEHUS 10 OKPYKHOCTH B TOPU30HTAIbHON
MJIOCKOCTH, €CJIHM YTOJI OTKJIOHEHHUSI HUTH OT BEpTUKaNU cocTaBiseT 60°.
HaxksnonHnas minockocTs, oOpasytomias yroyn o=30° ¢ mI0CKOCTbIO TOPU30HTA, UMEET JUTUHY
[=2 m. Teno, ABUTAsICh PABHOYCKOPEHHO, COCKOJB3HYJIO C ATOM IJIOCKOCTH 3a Bpems t=2 C.
Omnpenenuth ko3 dunireHt Tpenus f Tena o mIoCKOCTh.
IIpu BeICTpENie W3 Opyaus cHapsaa maccoll mi=10 Kr moiydaerT KMHETHYECKYIO SHEPTHUIO
E:1=1,8 M/[x. Onpenenuts KHHETUUECKYIO dHEpruto E» cTBosIa opynns BCIIEACTBUE OTIAUH,
€ciM Macca my cTBoJia opyaust paBHa 600 kr.
Touka JBHXKETCS MO OKPYKHOCTH pamuycoM R=2 M cormacHo ypaBHenuio &E=At' (§ -
KpUBOJIMHEHHAs KOOpJAMHATA, OTCUYMTAHHAs OT HEKOTOPOM HA4yaJbHOM TOYKH IIO
okpyxkHOCTH), Tie A=2 M/c®. B kakoif MOMEHT BpeMeHH t| HOpMAaIbHOE YCKOPEHHE dn OyIeT
PaBHO TaHI€HIMAIBHOMY a:? ONpeAenuTh NOTHOE YCKOPEHUE d B 3TOT MOMEHT.

BapuanT Nel3
Teno OpomeHo mox yriaom o=30° K TOPU30HTY CO CKOPOCTBIO Lo=15 w™m/c. Haiitn
HauOOJBIIYI0 BBICOTY TOAbeMa Tena. HailTh BeNMWYMHY W HampaBJICHHE CKOPOCTH
OpomenHoro Tena Ha BeicoTe h=1,2 M. ConpoTuBieHneM Bo3ayxa npeHeopeysb.
Onpenenutb YHEPIUIO, 3aTPAauMBAEMYI0 UEIOBEKOM IPU MPBDKKE C TEJNEKKH, CTOSALIEH Ha
penbcax, €ciau MpPU 3TOM BIOJIb PEJIBCOB TEJIEKKAa OTKAThIBAETCS HAa paccTosHue 1,5 M.
Maccel 4enoBeka U TenexXku cooTBeTcTBeHHO paBHbI 100 kr um 500 xr. Kosddunment
TPEHHUS TENEKKH O penbehl paeH 0,1.
Ha HuTH, IEepeKnHYTOM Yepe3 HEeMmOABIKHBIN OJIOK, TIOIBEIICHBI 1B HEPABHBIC MACChl M| U
my. Haiitu yckopenue macc, HaTsbkeHue HutH T u cuny Fy, meficTByromyro Ha och OJoKa.
TpenueM npeHeOpeyb.
JIBMKeHHe TOYKU MO KPHBOH 3a7aHO0 ypaBHeHHAMH X=Ait’ u y=Aot, rie Ai=1 m/c?, Ax=2
Mm/c. HaiiT ypaBHEeHUE TPACKTOPHH TOYKH, €€ CKOPOCTh L U MOJHOE YCKOPEHHUE @ B MOMEHT
Bpemenu #1=0,8 c.

Bapuant Nel4
I'py3 Maccoit m=3 T nmogHuMaroT nebeaKoii ¢ yckopenueM a=2 m/c>. OnpeaenuTs padoTy,
MPOU3BEJICHHYIO B IIepBhIE 1,5 Cek OT Hayana noabemMa.
M4, OpOIICHHBIM TOPU30OHTANBHO, YIAPSIETCS O CTEHKY, HaXOAAUIYIOCS Ha PACCTOSHUH 8§ M
oT Mecta Opocanms. BeicoTa Mecra ymapa Msda O CTEHKY Ha 3,2 M MEHBIIE BBICOTHI, C
KOTOpo# OporieH Msau. C Kakoil CKOpoCThio ObLT OporeH Msay?
[ITap maccoif 2 Kr CTaJKWBAETCS C TMOKOAIIMMCS IIapOM OOJbIIEH MacChl U TPH STOM
Tepser 36% xuHeTnueckod sHepruu. Omnpenenutb maccy Oouspliero mapa. Yaap —
aOCOJIIOTHO YIIPYTHM, MPSIMOU, IIEHTPATHHBIN.
[To nyre okpyxHoctu paguycoM R=10 M aBuxkercss Touka. B HEKTOpbIi MOMEHT BpeMEHU
HOPMAabHOE YCKOpEHHE dn=4,9 M/c’>. B 3TOT MOMEHT BEKTOPHI MOJHOTO M HOPMATHHOTO
yckopeHuir o0paszyroT yroa ¢=60°. HaliTu cKOpOCTb M TaHTEHIMAIbHOE YCKOPEHHE dr
TOYKH.

Bapuant Nel5S

Jluck pagmycom 10 cM Hauan BpamiaThCs ¢ TIOCTOSHHBIM YITIOBBIM yckoperuem 0,5 pam/c?.
HaiiTu TaHreHIManpHOE, HOPMAJIBHOE U MOJHOE YCKOPEHHE TOYEK Ha OKPYKHOCTH JTUCKA B
KOHIIE 2-0M CEeKYH/bI IOCJI€ Havalla BPAILICHUSI.

K koHIIaM HepacTsHXKUMON HUTH, IEPEKUHYTOH uepe3 OJI0K, MPUKPEIUICHBI 1Ba Tpy3a 001Iei
maccoit 30 xr. Korga rpy3sl npunumm B IBHKEHUE, OHU MPUOOPETH CKOPOCTh 2 M/C, POMst
120 cm. Haiitn maccel rpy3oB. Maccoil 010ka U HUTH ¥ CHJIaMHM TPEHHUs Ha OcH OJoKa
npeHeopeyb.
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Ha mutu anmuHoii [ Bucutr rpy3. Kakyio HadanbHYI0 CKOPOCTh HYKHO COOOIIUTH €My B
HIDKHEH TOYKe, 4TOOBI OH CMOT C/IeJIaTh MOHBIA 000poT? Maccoi HuTH peHeOpeyb.

CaHM COCKalb3bIBAIOT C JIEASHOW TOpbl BbICOTOM h=1,5 M u anuHOM [=2,5 M, TUIaBHO
NepexoIAleil B TOPU30HTANBHYIO JIEASHYIO TOBEPXHOCTh, 110 KOTOPOIl OHM CKOJIB3SAT Aajiee
10 ocTaHOBKH. CKOJIBKO BPEMEHU CaHU OYAYT CKOJB3HUTh MO TOPU3OHTAILHOMY JIbY, €CIU
koddurment Tpenus f=0,004? Ha xakom paccrosauu L OT TOAHOXKHS TOpBI CaHHU
OCTAHOBSITCS?

KonTpoabsHnas padora Ne2

Bapuanrt 1
Ban maccoii 100 kr pagumycoMm 5 cM Bpamaercs ¢ yactoroii 5 ¢!, K uunmsapuueckoi
MOBEPXHOCTU BaJla MPUKAJIA TOPMO3HYIO KOJIonKy ¢ cuiior 40 H, mox meiictBreM KOTOpoit
Bas octanoBuics depe3 10 c. Onpenenuts ko3P durreHt Tpenus f.
Ha xakoM paccTosiHUM OT LiEHTpa 3e€MJIM HaXOAMTCS TOYKA, B KOTOPOM HANpPSKEHHOCTh
CYMMapHOTO IpaBUTAIIMOHHOTO 1mostst 3emutn u JIyHsl paBHa 0? Macca 3emiu 0ouibiiie Macchl
Jlynel B 81 paz, paccrosiaue oT ueHTpa 3emin 10 ueHtpa Jlynsl paBHa 60 paguycam 3emii.
OtBer nath B paguycax 3eMiu.
CranbHOM CTEepXKEHb UIMHOW [=2 M W IUIONIAABIO0 TIONEPEYHOrO CeYeHHsT S=2 cM?
pacTsAruBaeTcs HEKOTOpOW cuiod, mpudyeMm yanuHeHue Ax paBHo 0,4 cMm. Bpruucnutb
NOTEHLUAJIbHYIO JHEPrUI0 PACTSHYTOTO CTEPKHS M OOBEMHYIO IUIOTHOCTh DJHEPIUU.
(Mopaynb FOnra nns ctanu E=200 I'Tla).
Kunernueckas sneprus snektpoHa Ex paBHa 10 MaB. Bo ckoibko pa3 ero peisiTaBUCTCKAast
Macca 6oJIbIIe Macchl TTOKos? (Macca mokos snmekTpona — 9.1:1073! kr).

Bapmuanr 2
OIHOPOAHBIN CTEPKEHb JIMHOW 1,2 M C MUIOMA[pI0 MOMEPEYHOrO0 CEYeHUs S=2 oM’ |
Maccoit m=10 Kr Bpamaercss ¢ 4acTOTOH 2 ¢! BOKpYr BepTHUKAIbHOH OcH, MpoXoasmieil
yepe3 KoHel cTepxkHs. Haiitu HamOosblliee HaNpsSKEHHE Gmax MaTepuana CTEPXKHS MpU
JTAaHHOM 4acTOTe BpalllCHUS.
Pakera ycrtaHoBineHa Ha mMOBepXHOCTH 3emiM. [IpM Kakoli MHUHUMaJIBHON CKOpPOCTH,
COOOILIEHHON pakeTe MpHU BEPTHUKAJIBLHOM 3allyCKe, OHA YAaJUTCsl Ha PacCcTOsSHUE, paBHOE
pamuycy 3emun (R,=6400 xm)? CompoTuBieHuEM MPEeHEOPEYb.
[TnaTdopma B BHAE CILIONIHOTO IUCKa pamuycoM 1,5 M u maccoit 180 kr Bpamaercst 1o
MHEPIMH OKOJIO BEPTHUKAIBHOM OcH cO cKopocThio 1 pan/c. B mentpe mimardopmsl CTOUT
yenoBek Mmaccor 60 kr. Kakyio nuHEHHYI0 CKOpPOCTh OTHOCHTEIBHO Tojia OyIAeT MMETh
YeJI0BEK, €CJIM OH TepeiiieT Ha Kpaii miatdopMbl?
Kunetnueckast 3HEprusi pelITUBUCTCKOM YACTHUIIBI paBHA €€ DHEPruu Mokos. Bo ckoibko
pa3 BO3pacTeT UMITYJIbC YAaCTHUIIbI, ECIIM €€ KNHETUYECKasi SHEPIus yBeJIUUUTCs B 4 pasza?

Bapuanr 3.
CrtomHOW mwiuHAP maccod 0,5 Kr um paamycoM 2 CM Bpallaercsi OTHOCUTEIBLHO OCH,
COBMAfAIoONIell ¢ OChIO UIMHAPA, 10 3aKoHy (¢=18+8t+0,5t>. Ha mumuuap aeiicTByer cuna,
KacaTebHasl K €ro oBepXHOCTH. ONpenenuTh 3Ty CHIIy U TOPMO3SAILINA MOMEHT.
[pyxuna xxectkoctbio k=10 kH/m cxxata cunoit F=200 H. Onpenenuts paboTy A BHeuIHei
CHJIBI, JOIIOJTHUTENIBHO CKUMAIOLIEH 3Ty NPYKUHY elle Ha X=1 cM.
Bbruncnute paboTy CHII TPaBUTALMOHHOTO MMOJI 3eMJIM NPU NEpEeMENICHUH Tejla Maccoi
m=10 Kr U3 TOYKH, OTCTOAIIECH OT MOBEPXHOCTH 3E€MJIM HA PACCTOSAHUHU, PABHOM PaIUuyCy
3emiu (R3=6400 kM), B TOUKY, HAXOZAIIYIOCS OT IOBEPXHOCTH 3€MJIM Ha paccTossHuU 2R3.
OnpenenuTs UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI (B €IUHHUIIAX Mo'C), €CIU €€ KUHETHYecKas
SHEPrus paBHA YHEPTUU ITOKOSI.
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Bapuanr 4
[Ipu Kakoil CKOPOCTH ABUKEHHS COKPALICHUE JIMHBI JBHXKYIIETOCS Tea COCTABUT 25%7?
UYepes 670K B BUJIE CIUIOIIHOTO JUCKa, nMeromiero Maccy 100 r, mepekruHyTa TOHKasi THOKast
HUTb, K KOHIIaM KOTopoil moasemieHsl rpy3bl 100 T u 250 1. C KakuM yCKOpPEHHEM OYyIyT
JBUTATHCS TPY3bI, €CIH MPEAOCTaBUThL UX caMuM cebe? TpenueM npeHeOpeys.
Onpenenuts MacCy U CPEIHION0 IIIOTHOCTh 3eMJTH, €cu paauyc 3emin paBeH 6400 kM.
JlBe mpyxuHbl KecTKocTH KoTopelix 1 kH/M m 3 kxH/M, ckperuieHsl mapaiienabHo.
Onpenenuth NOTEHIMATIbHYIO SHepruto E, manHo# cucteMbl ipu abCOMIOTHOHN AedopMarim
x=5 cm.

Bapuanr 5
Ha kparo miatdopmsl B BUAE AMCKA, BPAIIAIOIIEHCS 110 HHEPIIUU BOKPYT BEPTHKAIBLHON OCH
C YIJI0BOM CKOpOCTHIO 8 paj/c, ctout uenoBek maccor 70 kr. Korma uenoBek mepemien B
HEeHTp TIaTdOpMbl, OHA CTajla BPAIIAaThCs C yrioBoW ckopocThio 10 pan/c. Ompenenutsb
Maccy iatGopmbl. MOMEHT MHEPIIMY YeTIOBEKA PACCUUTATh KaK JIJISl MATePUATBHON TOUYKH.
OnpesiennTh yCKOPEHHe CBOOOJHOTO MajeHus Ha Mapce, eciu macca Mapca M=0,6510%
KT, a ero auametp — 6800 km.
JBe mpyxkunbl ¢ xxectkocTsaMu ki=0.3 kH/m u ko=kH/M ckpemiensl mocienoBaTeabHO Tak,
yro abcomoTHas aegopManus X2 BTOPOH HpyKuHBI 3 cM. Beruucnute paboty A
pacTsKEHUs MPYKUH.
HNMnynbec p pelasTUBUCTCKOM YacTULBI paBeH moc. I1ox neiicTBreM BHEITHEN CHIIBI UMITYJIBC
YacTULIBI YBETTMUMJIICS B JIBa pa3a. Bo cKOJIbKO pa3 BO3pacTeT MPU 3TOM SHEPIHsl YaCTHUIIbL: 1)
KHUHeTH4eckas? 2) nonHas?

Bapuanr 6.
Bpems oOpamenuss Onutepa Bokpyr Comnma B 12 pa3 Oosbllie BpeMEHH OOpaIeHUs
3emuu. Ckonbko kM oT FOnurepa no ConHua, ecnu paccrosinue ot 3emin 1o CoiHIla paBHO
150-10° xM? CunTaTh OPOUTHI IITAHET KPYTOBBIMHL.
Tonkwuii crepsxens Maccoii 300 r 1 amuHON 50 cM BpalaeTcs ¢ yrioBoii ckopoctsio 10 ¢! B
TOPU30OHTAIBHOM IUIOCKOCTH BOKPYT BEPTHUKAIBHON OCH, MPOXOASIIEH 4Yepe3 CepeiauHy
cTepxHs. HaliTu yrioByro CKOpOCTb, €CIIM B IIPOLIECCE BPALECHUS CTEPIKEHb NIEPEMECTUTCS
TakK, YTO OCh BpallleHUs MIPOUJIET Yepe3 KOHEIl CTEPKHS.
Haiitu coOcTBeHHYIO UIMHY CTepKHs, eciu B JabopatopHoit cucteme (K — cucrema)
OTCYeTa €ro CKOpoCTh V=c/2, AnuHa [=1 M 1 yroj MexJay HUM U HalpaBJIEHUEM JIBUKEHUS
p=45°.
Kaxoit HanOoapIIMil Tpy3 MOXKET BhIIEPKATh CTAIbHAS MPOBOJIOKA quaMeTpoMm d=1 mwm, He
BBIXOZS 3a Ipenen YNpyroctu Oymp=294 MIla? Kakyro 1ot nepBoHadaabHOW JJIMHBI
COCTaBJISIET YUIMHEHUE IIPOBOJIOKU IIPU 3TOM Ipy3e?

Bapuanr 7
CranbHOW KaHAT, MOTYIIMKA BBIJIEPKATh BEC HEMOABUKHOW KaOWHBI (T, UMEET AUAMETP
9 mm. Kakoii 1uameTp MODKEeH UMETh KaHaT, ecii KaOMHa Tu(Ta MOXKET UMETh YCKOPEHHE
1o 8g? (Ec=200 I'TIa).
Ha ropusoHTanbHyr0 oChb HacaxkeH IWIKUB paxuyca R. Ha mkuB HamoraH mHYp, K
CBOOOJIHOMY KOHITYy KOTOpPOTO MOJABEeCHSIM Tpy3 Maccod m. Cumras maccy mkuBa M
PaBHOMEpPHO pacHpezeNieHHONH Mo 000y, ONpEeneIuTh YCKOPEHHE d, ¢ KOTOPOBIM OyaeT
OIyCKaThCs IPY3, CUITY HATSDKEHUSI HUTH U CUITY J1aBJIeHUs F; IKMBa Ha OCh.
Kak wm3menmiics ObI XOJ MasTHUKOBBIX 4acoB Ha JIyHe MO CpaBHEHHIO C MX XOJIOM Ha
3emuie?
Kunernueckas snepruss T anexTpoHa paBHa 1 M»3B. OmnpenenuTh CKOpOCTb 3JEKTPOHA
(mo=9,1-103! kr; 1 B = 1,610 JTx).
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Bapuanr 8
CranbHON CTEpKEHb PACTSAHYT TaK, YTO HaNpshDKeHHe B Marepuanie crepxHa 6=300 MIla.
Haiitu 00BbeMHYI0 MJIOTHOCTh NMOTEHUUAIBHOW 3HEPTUU pacTAHyTOro crepxHs (Ec=200
['Tla).
OmnpenenuTb MOMEHT CHUJIbI, KOTOPBIH HEOOXOAUMO MPUIIOKUTH K OJIOKY, BpalIaroIeMycs ¢
yIII0BO# cKopocThio 40 paj/c, yTo Obl OH OCTaHOBWIICS B TeueHue 8§ c. Jmamerp Gmoka 30
CM, Macca 8 Kr.
[Inanera Maccoii M naBukercss BOkpyr ConHIA TO AJUIMIICY TaK, YTO MHUHUMAaJbHOE
paccTosiHie MEXy He U COJIHIIEM pPaBHO I, MakcuMalnbHoe — R. Halitu nepuon obparnienus
maneTsl BOKpyr CoJiHiia.
Won, BbUIETEB W3 YCKOpUTENS, UCHYCTUI (DOTOH B HAMPABICHUU CBOETO JIBHIKCHUS.
Onpenenuth CKOpPOCTh (DOTOHA OTHOCHTEIBHO YCKOPHUTENS, €CIM CKOpPOCTh UL HOHa
OTHOCHUTENIBHO ycKopuTels paBHa 0.8 c.

Bapuant 9
HaiiTu MOMEHT MHEPLUHMH TOHKOTO CTEPXHS MAcCOM 3 KI' OTHOCUTEIBHO OCH, MPOXOSIICH
NEPIEHIUKYJIAPHO CTEPKHIO M HaxoJsllelcss Ha pacCTOSIHMM 1 cM OT OJHOIO U3 €ro
KOHIIOB. JlmnHa cTpexHs 1 m.
HwuxHee ocHOBaHMeE kelne3HON TyMOBI, umeroleit Gopmy mumusapa auamerpom d=20 cM u
BbicoTOl h=20 cM, 3akpemyieH0 HemoABMXKHO. Ha BepxHee OCHOBaHHME TyMOBI IEHUCTBYET
cuna 20 xkH. HaiiTu TaHreHnnanbHOE HANpsDKEHUE T B MaTepuase TyMObl, OTHOCUTEIBLHYIO
nedopmaruio y (Yroil CABUTa) U CMEIIEHUE BEPXHEr0 OCHOBAHUS TYMOBI.
Yactuia Maccbl m HaXOJUTCS BHE OJHOPOAHOIO Iapa Macchl M Ha pacCTOSIHMM T OT
uentpa. Haiftu: a) moTeHIManbHy0 SHEPTUIO0 TPABUTAIMOHHOTO B3aUMOJEHCTBUS YACTHUIIbI
U 1mapa; 0) CHly TATOTEHHUS, C KOTOPOH IIap AEUCTBYET HA YACTHUILY.
@DOTOHHAs pakeTa ABUKETCS OTHOCUTENBHO 3emiin co ckopocThio v=0,6 c. Bo ckonbko pa3
3aMeJUIUTCA X0/l BpEMEHHU B PAKEThl C TOYKHU 3PEHHsI 3¢eMHOT0 HabmonaTens?

Bapuanr 10
[To ropu30OHTAIBHON TMJIOCKOCTH KAaTUTCS TUCK CO CKOpocThio 8 w/c. Ompenenutb
KO PUITMEHT CONMPOTHBICHUS, €CIHW AWCK, OyAaydd TIpenocTaBieH camoMmy ceoe,
OCTaHOBUWJICS, Tponas 18 M.
[Tepuon T Bpamenuss 1.C.3. paBen 2 4. Cuuras opOUTY CIyTHHKa KpyroBOW, HaWTH, Ha
Kakoi BbIcOoTe h HaJ MOBEPXHOCTHIO 3eMJIN IBHKETCS CITyTHHK.
YCcKOpUTeNnb PasroHseT MPOTOHBI 0 KHHeTHueckod sHeprun Ex=11,210"1" JIx. C kaxoit
CKOpOCTbIO V NBHXKYTCSl MPOTOHBI? BO ckoyibKO pa3 yBenumuutcs ux macca? Macca mokos
nportona mo=1,67-10"" kr.
CranbHasi IpOBOJIOKA JUIMHOW | M yKperieHa OJHUM KOHIIOM TakK, YTO MOXET COBEpPILAThH
Kosie0aHusl B BEPTUKAIBbHOM MI0CcKOCTH. K cBOOOIHOMY KOHIlY ITPOBOJIOKH TIOJIBECHIIH TPY3
Maccoit 50 kr. IIpoBOJIOKY C Tpy30M OTKJIOHSIOT Ha BBICOTY IOJIBECA M OTIIYCKAaIOT.
Onpenenutb aOCOMIOTHOE YJIMHEHUE MPOBOJIOKU B HWKHEH TOYKE TPAEKTOPHH JBHKEHUS
rpy3a. Ilnomans cedenus mpoBonoku 0,8 MM2, Maccoii IPOBOJIOKH TIPeHEOpPEYb.

Bapmuanr 11

OnHOpoAHBIM map MacChl M W paamyca R ckaThiBaeTcsi 0€3 CKOJBKEHHUS MO HAKIOHHOMN
IUIOCKOCTH, COCTaBISIIOIICH yroi o ¢ ropu3oHTOoM. Haiftu: 3Hadenue koddduumeHta
TPEHMUsI, P KOTOPOM CKOJIbKEHUS He Oy/IeT; KHHETUYECKYIO SHEPIHIO I11apa uepe3 t CeKyHT
MOCJIe Hayaia JIBU>KECHHUS.
BepxHuii KOHEI] CTaIbHOTO CTEPXKHS JTTMHOM /=5 M TUIOIIAaIbIO MMONIEPEYHOT0 ceueHus S=4
cM? 3aKperieH HEMOBIKHO, a K HIDKHEMY KOHIy TOJBEIIeH Ipy3 Maccoi m=2 T.
Onpenenuth: 1) HOpMaTbHOE HAMPSDKEHHE © MaTepHalia CTEp)KHsS; 2) aOCOJIOTHOE X H
OTHOCUTEIIbHOE € YJUIMHEHHsS CTEp)KHs; 3) MOTeHUHalbHYyI0 sHepruto E, pactsnyroro
crepxHs (Ec=200 I'Tla).
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Onpenenuts oTHOLIEeHUE Macchl ConHlla M Kk Macce 3eMiu m, eciu cpefHee pacctostHue R
ot 3emnu a0 Comana B 390 pa3 Oosblie CpemHero paccTosHus r oT 3emiuu a0 JIyHbI, a
Bpems oOpamienus T 3emmu Bokpyr ConHiua Gosblie BpeMeHu oOparienus t JIyHsl Bokpyr
3emiu B 13.4 pa3a.

Kocmuueckuit kopabnb ABmkeTcs co ckopocThio L=0,9 ¢ Mo HampaBlIeHHIO K LEHTPY
3emumn. Kakoe paccTostHue [ mpoifieT 3TOT Kopabib B CHCTEME OTCUETa CBA3aHHOM ¢ 3emiteid
(K — cucrema), 3a npomexxyTok BpeMeHH Ato=1 ¢, OTCUMTaHHBIN 11O YacaM, HaXOASAIINUMCS B
kocmuueckoM kopabie (K’ - cucrema)?

Bapuanr 12

ToHKasg ogHOpOAHAs METAJUIMYECKasl JICHTAa 3aKperuieHa BEepXHMM KOHIOM. K HuxHemy
KOHIly IpWJIOKeH MOMEHT cwibl M=1 MHwM. Yron ¢ 3akpyuuBaHus jeHThl paBeH 10°.
Onpenenuth MOAYNb KpydeHus f.
JIBa MaxoBHKa B BHJE AUCKOB panycoM R u mmeromue Maccy m KaxIablil paCKpy4eHbI 10
CKOPOCTH BpalleHHs] W TpeicTaBlieHbl camuM cebe. [lox meilicTBueM TpeHUs TeEpBbII
MaxOBHK OCTaHOBWJICSI 4epe3 t CeK., BTOPOM MaxOBHUK CHAEJaJl A0 IMOJHOHW OCTaHOBKM N
000poTOB. OMnpeneauTh TOPMO3SIINE MOMEHTHI JIsl KaKIOTO MaXOBHUKA.
Ha ckonbpko kuimorpamm ymeHbIINTCS Macca CojHIA 3a CYTKM, €CiU 00Iasi MOIIHOCTh
usnydenus CojHIa B cyTKH pasHa 3,8:10%° Br?
Haiitu yckopenue cBoOogHOTO TazieHusi g, Ha JlyHe, ecnu ee pamuyc paBeH 1738 kwm, a
cpenHsisi INOTHOCTH coctaBisieT 0,6 mnoTHocTH 3emiud. (R,=6400 km).

BapuanTt 13
Haiitu oTHOCHUTENBHOE YJIMHEHHE BEPTUKAIBHO MOJBELICHHOIO CTEPKHS MOJ JeHCTBUEM
cobctBeHHOTrO0 Beca P. [Tnomaas monepedyHoro ceueHus CTep)KHS paBHa S.
Bau B Buze crutonrHoro nuiauHapa maccoid mi=10 Kr Haca)keH Ha rOPU3OHTANIbHYIO OCb. Ha
WIMH]IP HAMOTaH IIHYpP, K CBOOOJHOMY KOHITY KOTOPOT'O MO/ABEIIEH I'Py3 Maccoil my=2 KT.
C KakuM yCKOpEeHHEM OyJIeT OMyCKaThCs TUPS, €CIU €€ MPEIOCTaBUTh caMoMy cede?
HaiitTu ckopocTh, Ipu KOTOPON KUHETUYECKAsi SHEPTUS PEIITUBUCTCKON YaCTUIbI paBHA €€
SHEPTUHU MOKOA.
Pannyc R mainoii mianetsl paBeH 100 kM, cpeHssi INIOTHOCTh P BEILECTBA MJIAHETHI paBHa 3
r/em’. OnpenenuTs NapaboIMIecKylo CKOPOCTh Y HOBEPXHOCTH TOH IJIaHETHI.

Bapuanrt 14
UYepes 0110k B Bue AKMCKa, UMeomero Mmaccy m=80 r, mepekuHyTa TOHKasi THOKasi HUTh, K
KOHI[aM KOTOpoi mojasenieHbl rpy3bl MaccaMd m=100 r 1 m=200 r. C KakuM yCKOpEHUEM
OyAyT IBUTATHCS TPY3bI, €CJIM UX IPeocTaBUTh caMuM cebe? Tpenuem npeHeOpeys.
Haiitu paccrosane d mumanersi or Comuna, ecnu gaHel Macca Connna M, mepuop
oOpamienus rianeTs! Bokpyr Connana T u rpaBuTaninonHas nocrosuHas G.
Kakoe naBnenue HeoOXOIMMO MPWJIOKHUTH K TOPIAM CTAJIBHOTO LMJIWHAPA, YTOOBI JAJMHA
ero He U3MEHMNIACh NIpM MoBbIIIeHHH Temneparypsl Ha 100°C (E¢;=200 I'Tla, a=11-10"° K1)
[a - TepMuueckuit kodhdueHT IMHEHHOTO pactmupenus, [=l(1+at)]?
Bo ckonmbko pa3 pensSTHBUCTCKass Macca HPOTOHA OOJblIe PENITUBUCTCKONM Macchl
3IIEKTPOHA, €Clii 00e YacTUIbl UMEIOT OJMHAKOBYIO KMHETHYecKylo sHepruio E.=1 [2B?
Maccsl HOKOS JIeKTpoHa ¥ IpoToHa paBHel 9,1:10! kr u 1,67-107 kr, COOTBETCTBEHHO.

Bapuanr 15.

Kunernueckass sHeprus Bpamaronierocss Maxosuka paBHa 1 kJlx. Iloxm nelicrBuem
IIOCTOSIHHOTO TOPMO3SILIET0 MOMEHTAa MaxOBUK BpallAeTCs PaBHO3AMEIJIEHHO U CHEIaB
N=80 000poToB, ocranoBmICS. HalTH MOMEHT CHJI TOPMOKEHHUSI.
CBHHIIOBas IPOBOJIOKA IIOJABEIIEHA B BEPTUKAIBHOM IIOJOXKEHUM 3a BEPXHHUM KOHEIL.
Kakyto HanOombIIyI0 JUTMHY MOXKET UMETh MPOBOJIOKA, HE OOPBIBAsICH MO/ ACWCTBUEM CHITBI
Tsxkectu? [Ipenen npoyHocTH Gnp cBUHLA paseH 12,3 MITa.
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3. HexkoTopas miaHnera Maccoil m JIBHXKETCSI IO OKPYXHOCTH BOKpPYr COJIHIIA CO CKOPOCTBIO
v=34,9 km/c. Haiitu mepuon oGpamenust 3Toi 1uranetsl BOKpyr ComHia. Macca cosHIa
M=1,9810% kr.

4. DJEKTpOH JBUXETCA CcO CKOpocThio L=0,6 c¢. Onpenenuth PEISITUBUCTCKUN HMITYJIbC
AJIEKTPOHA.

KonTpoasnas padora Ne3

BapuanTt 1
Onpenenutpy nepuon T 3aryxarommx KojeOaHwii, ecnu mepuos To COOCTBEHHBIX KOJICOaHMIA
CHUCTEMBI paBeH 1c¢, a jorapuMUUYECKuil TeKpeMeHT 3aTyxanus 0 pasen 0,628.
Mennsiii mapuk guamerpom d=0,5 cM mamaer B mmnepuHe. OmnpenenuTsb: 1) CKOPOCTh L
YCTaHOBUBIIETOCS JBIKEHUS MIApUKa; 2) SBISETCS JU MPHU 3TOM CKOPOCTH OOTEKaHUE MIapHuKa
namuHapHEIM? TTn0THOCTE Meam 1 raunepuHa 8,93:10° kr/m® u 1,26'10° kr/m?, cooTBeTCTBEHHO;
BA3KOCTH ruuepuna 1,48 Ila-c.
Onpenenuth aMriuTyny Po 3BYKOBOTO [aBlieHHs, €CIM aMIUTUTyAa A KoJeOaHWH YacTHI]
Bo3ayxa paBHa | Mxm. Yacrorta 3Byka v=600 ['11. Y cnoBus HopMasbHbIE.
Onpenenuth CKOPOCTh L PaCHPOCTPAHCHUS BOJIH B YIPYro cpeae, €ciau pa3sHocTh (a3
KOoJIeOaHUI IBYX TOYEK CPEIbl, OTCTOSIMUX APYyr oT Apyra Ha Ax=10 cm, paBHa /3. Yacrora v
KojebaHuit paBHa 25 I'm.

Bapuanr 2
Huck pammycom R=24 cm komneOnercs OKOJIO TOPU3OHTAIBHOW OCH, MPOXOIAIIeH uepe3
CEepelMHy OJHOIO0 W3 paadyCOB MEPINEHAUKYJIIPHO IUIOCKOCTH Aucka. Ornpenenutsb
npuBeeHHyIo JuIMHY L u nepuoa T xoneOaHMit Takoro MasiTHUKA.
[To TpyOke mnmuuou [ m pammyca R TedeT cranmoHapHBIA JIAMUHAPHBIA TOTOK YKHUIKOCTH.
CKOpOCTh TeueHHs] KHIKOCTH 3aBUCHT OT pPACCTOSHUSA © JO OCH TPYOKHM TIO 3aKOHY

L=y, (1— r/ Rz) . Halitn maccy »uakoctu, mpoTeKaroleil yepe3 cedeHre TpyOKU B €IMHULLY
BpeMeHHU. [1710THOCTD KUAKOCTH paBHA p.
B cyxoM Bo3yxe npu HopManbHBIX ycaoBusax (Po=10° Ila, To=273 K) unreHcHBHOCTH I 3ByKa

paBHa 10 nBt/M%. Onpemenuts yaedbHOE AKYCTUYECKOE CONMPOTHBIEHHME Zs BO3AyXa IIpH
JAHHBIX YCIOBUSAX U aMIUIUTYLY Po 3BYKOBOTO JABJICHUSL.

INokasath, 4T0 BBIpaKeHHE (X, 1)= Acos(@!—kx) yIOBIETBOPSET BOJTHOBOMY YPAaBHEHHIO
Oy 1 dy
ox*> v or

IIPYU YCIIOBUU @ =k -V .

Bapuant 3
MarepuanpHasi TOYKa COBEpLIaeT TapMOHHMUYECKHMe KojeOaHus Buga x=Asinef. Haiitu
OTHOIICHHE BPEMEHH MPOXOKICHUS KOJEOTIOMelcss TOYKOW 1-0ff MOJOBHHBI aMILUIUTYIBI KO
BPEMEHU MTPOXOKACHUS 2-0i1 OJOBUHBI aMIUIUTY/bI.
Bopa teder no kpyrioit rmankoit Tpyoe auameTpoM d=5 cM co cpeaHeit ckopocTbio =10 cm/c.
Onpenenutp yncno PeiiHonbaca Re n ykazate xapakTep T€UEHUs KUAKOCTH (JITAMHHAPHOE WIIH
TypOynentHoe). n=1 mlla-c.
Ha paccrosHum 7,=24 M OT TOYEYHOrO H30TPOIIHOTO HCTOYHHMKA 3ByKa YPOBEHb €rO
UHTEHCUBHOCTH Lp1 =32 n0. Haiitu ypoBeHb MHTEHCHMBHOCTH L, 3ByKa Ha paccTosHuu r2=16
M. (Io=1 nB1/™?).
3a1aHoO ypaBHEHUE IJIOCKON BOJIHBI t//(x, t) = Acos(a)t - kx) ,tae A=1 cm, o=314 ¢!y k=2 m'".

Onpenenuth 4acToTy V, JUIMHY BOJHBI A, ()a30BYI0 CKOpPOCTH L, MaKCHMajbHble 3HAYCHHS
CKOPOCTH M YCKOpPEHUs KOJeOaHUM 4acTHUIl CPEIbl.
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Bapuanr 4
Haiitu Bo3Bpamatromnyto cuity F B MOMeHT Bpemenu t1=1 ¢ u nonHyto sHepruto E marepuanbHoit
TOYKH Maccol m=1 T, coBepmiaromiei kojgedaHus mo 3akony x=Acosat, rae A=20 cm; w=27/3
cl.
[Ipy aBMXEHWUW IapuKa paguycoMm ri=2,4 MM B KacTOPOBOM Maclie JJaMHHApHOE OOTEKaHHE
HaOJII01aeTCsl IPU CKOPOCTH L1 IIapuKa, He npesbimaromeit 10 cm/c. [Ipu kakolt MUHUMAaIbHON
CKOPOCTH VL2 TIApUKa paguycoM r»=1 MM B TIHIEepUHE OOTEKaHHWE CTaHET TYpOyJIEeHTHBIM?
[ImoTHOCTH ruLEepruHa — 1,26'10% kr/M?, murammueckas Bs3kocts — 1,48 Tlac.
NHTeHCcHBHOCT 3ByKa /=1 B1/M?. OnpeienuTs CpeHIOn 0OBEMHYIO IUIOTHOCTH i JHEPTHH
3BYKOBOU BOJIHBI, €CJIM 3BYK PACIIPOCTPAHSETCSA B CYXOM BO3AYyX€ IIPU HOPMAIbHBIX YCIOBHUSX.
HMeroTcst 1Ba HCTOYHUKA, COBEPINAIOIINE KOJIeOaHUs B OAMHAKOBOH (aze W BO30YKIAIOIINE B
OKPY>KaIoIlIeH Cpejie MIOCKHE BOJHBI OJJUHAKOBOW YaCTOTHI M aMIIUTY bl A1=A>=1 mMm. Haiitu
aMITUTYyly A KoJeOaHWUW TOYKH CPEIbl, OTCTOSIIEH OT OJHOTO MCTOYHHMKA KOJeOaHW Ha
paccTosiHuU X1=3,5 M B OT ApPYyroro Ha x>=5,4 M. HanpaBnenus konebanuii coBnagarot. [nnHa
BOJHEI A=0,6 M.

Bapuanrt 5
Haiitu nmepuon cBoOOIHBIX MasIbIX KojeOaHHH CTPYHBI JUTMHOM | M ¢ rpy3ukom maccoii 1 T,
YKpEIUIEHHBIM Ha ee cepeauHe. CTpyHY CUMTaTh TOPU30HTAIbHO HATSHYTOH, a HaTSHKEHUE
MOCTOSTHHBIM U paBHBIM 10 H. Maccoii cTpyHBI TpeHeOpeyb.
Jlatynnplii mapuk aumamerpoM d=0,5 MM mamaer B KacTOPOBOM Macjieé C IOCTOSHHON
CKOPOCTBIO. JSIBisleTCS JM [JBIIKEHHE Macja, BBI3BAHHOE IMAJCHHMEM B HEM IIapHKa,
naMuHapHBIM? Repr=0,5. TINoTHOCTH JaTyHH U KacTopoBoro Macia- 8,55:10° kr/m® u 0,96:10°
KI/M>, COOTBETCTBEHHO, KO((BUIMEHT TMHAMUYECKOI BA3KOCTH KacTpoBoro mMacia 0,987 IMarc.
HaiiTn oTHOILIEHHE CKOPOCTE L1/L2 3ByKa B BOAOPOAE M YIVIEKHCIOM Ta3e MPHU OJUHAKOBOMH
TEMIIepaType ra3os.
HaiiTu nonosxeHue y3ioB M IYYHOCTEM CTOSYEN BOJIBI, €CIU OTPAKEHUE IPOUCXOAMT: 1) OT
Cpenbl MEeHee IUIOTHOM; 2) OT cpenbl OoJiee mIoTHOoW. CKOpPOCTh L pacupocTpaHeHus: BOJIHBI 340
m/c ipu yacrote 3,4 kl'm.

Bapuanr 6.
Touka y4acTBYeT B JBYX OJMHAKOBO HAMPABJICHHBIX KOJIEOAHUAX: X1=Aisinat u x2=A>cosat,
rae A1=1 cm, 4>=2 cMm, w=1 ¢’!. OnpenenuTs aMIIUTYTy A pe3yabTUPYIOMIErO KOJIeOaHMUs, ero
4acTOTy V ¥ HaYaJIbHYIO a3y @o.
Habmonarens, Haxozsmuiicss Ha paccTosHuM /=300 M OT MCTOYHHMKA 3BYKA, CIBIIIUT 3BYK,
MpUILIEIIIUNA 0 BO31yXYy, Ha Ar=1,73 ¢ mo3gHee, 4eM 3BYyK, ONpumieAmuid no Bojae. Haittu
CKOpPOCTB L 3BYKa B BOJi€, eciii Temneparypa T Bo3ayxa paBHa 350K.
B tpy0Oe ¢ BHYTpeHHHM quaMeTpoM d=3 cM TeueT Boja. OnpeaenuTs MaKCUMaTbHBIA MAaCCOBBIT
pacxon BoAbl Qmax mpu JlaMuHapHOM TedeHHH. (Rex=0,5; kosdduument nuHammueckoi
BSA3KOCTH BOJIbI 11:10'3 ITa'c; mIOTHOCTH BOIBI p:IO3 Kr/M3).
OT wucTOYHMKA KoOJIeOAaHWUW PACIPOCTPAHSCTCS BOJHA BJAOJAL MPSIMOW JMHUH. AMIUIATYAA
kosebanuii A paBHa 10 cm. Kak Benmko cMmelieHue TOYKH Y, YIAJIEHHOW OT MCTOYHHMKA Ha
x=3\/4, B MOMEHT, KOTJla OT Ha4aja Kojebanuii nmpouuio Bpems t1=0,9T?

Bapuanr 7
DHeprusi 3aTyxaroumx KoJieOaHWNW MasTHHKA, MPOUCXOJSIIUX B HEKOTOPOU cpexe, 3a 1 MuH
ymenbimmiace B 100 pa3. Onpenenuts Ko3((UIMEHT CONMPOTHBIECHUS CpEAbl, €CIH Macca
MasTanka m=0,2 K.
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CKOpOCTh L 3BYKa B HEKOTOPOM ra3e MpH HOpManbHbIX ycioBusx (Po=10° Ila, To=273 K)
paBua 308 m/c. IlnotHocTh p rasa pasHa 1,78 kr/m>. Onpenemuts otHomenue y=Cp/Cy ays
JTAaHHOTO Tas3a.

K nopiiiHio CIpyuHIIOBKH, PACIOI0KEHHONM TOPU30HTAIbHO, NTpuiokeHa cuna 15 H. Onpegenuts
CKOPOCTh UCTEUEHUS BOJbI U3 HAKOHEYHHKA CIIPUHIIOBKHU L, €CIIH IUIOIMAs S MOPUIHS paBHA 12
cM?,

[Tonepeunass BoJHA PacMpPOCTPAHIETCS BAOJb YIPYroro IMIHypa €O CKOPOCThIO L=15 M/c.
[lepuon T xonebanuii Touek mHypa paseH 1,2 c., a ammutyga A=2 cm. Onpenenuts: 1) AnmuHy
BOJIHHI A, 2) a3y ¢ konebaHuil, CMEIIeHUE i , CKOPOCTh |/ U YCKOPEHHUE 1/ TOUYKH, OTCTOSIIEH
Ha PacCTOSIHUHU x=45 M OT UCTOYHHWKA BOJIHBI, B MOMEHT #1=4 C; 3) pa3HOCTh (pa3 A koiaedaHmit
JIBYX TOYEK, OTCTOSIIIMX OT UICTOYHUKA BOJIHBI Ha pacCTOAHUAX X1=20 cM U x2=30 cMm.

Bapuanrt 8
Teno coBepiaeT BBIHYXKICHHBIE KonieOaHus B cpene ¢ Ko3dduuuentom comnportusienus P=1
r/c. CuuTas 3aTyXxaHue MaJlbM, ONpPEAETUTh aMIUIUTYAHOE 3HAUE€HHE BBIHYXKIAIOUIEH CHIIbI,
€CJIM pe30HaHCHas aMIUTUTYyAa Ape—=0,5 cM, a gacToTa Vo cOOCTBEHHBIX KonebaHuii paBHa 10
I'm. Macca tena m=20 1.
bak BreicoToit h=1,5 M HamoHeH 10 KpaeB Bojoi. Ha paccrossaun d=1 M oT BepxHero kpas 0aka
0o0pa3oBaoch OTBecUTe Majoro auamerpa. Ha xakom pacctosHuum [ or Oaka magaer Ha MOJ
CTpYS, BBITEKAIOIIAsl U3 OTBEPCTHUSA?
JIBe TOukM HaxonATCs Ha paccTossHUM AX=50 cM Ipyr OT Apyra Ha HpsIMOW, BAOJb KOTOPOI
pacrpocTpaHseTcst BoiaHa co ckopocThio L=50 m/c. [Tepuon T konebanuii pasen 0,05 c. Haiitu
pazHocTh (a3 A xKonedaHui B 3TUX TOUYKAX.
Ckopblil moe3 npuoImKaeTcs K CTOSALIEMY Ha MYTAX 3JIEKTPOIOE3/y CO CKOPOCThIO L=72 KM/4.
DNIEKTPONoe3 ] MOoJaeT 3BYKOBOM curHan ¢ yactoTo vo=0,6 k['1u. OnpenenuTs Kaxyllyrocs
YacTOTY V 3BYKOBOT'O CUTHaJa, BOCIIPUHUMAEMOT0 MATMHUCTOM MO€3/1a.

Bapuant 9
KonebarenbHas cucrema coBepiiaeT 3aryxawmime kosiebanus ¢ dvacroroir v=1000 I
OmnpenenuTs 4acToTy Vo COOCTBEHHBIX KOJIEOaHM, €CIIM PE30HAHCHAS YacTOTa Vpes=998 T'11.
l'opuszonTaneHblil HMIMHAP Hacoca uMeeT auameTp di=20 cm. B HeM aBMXKeETCS MOPIIEHb CO
CKOpPOCTBhIO LI=] M/C, BBITAIKHBasg BOAy uepe3 orBepctre auameTrpoM d>=2 cm. C kakoiu
CKOpOCTBIO L2 OyZAeT BhITeKaTh Bojaa u3 orBepcTua? KakoBo OyneT m30bITOUHOE NaBieHue Ap
BOJbI B iiinHpe? [1OTHOCTH BOABI 103 kr/vs.
[TapoBo3 moaxoauT K HaOmoAaTeNN0 co ckopocThio 200 m/c. Kakyro 4acToTy OCHOBHOTO TOHA
I'yJKa OH YCJIBIIINT, €CJIM MAIIMHUCT CIBIINT TOH B 300 I'y?

3aaHo ypaBHEeHHe MI0CKOiT BomHBI i/ (x,1) = Acos(wr —kx), rae A=2 em; ©=1256 ¢!, k=1 m™".

Onpenenuts 4acToTy Vv, UIMHY BOJHBI A, ()a30BYIO CKOpPOCTh L, MaKCHMaJlbHbIE 3HAUYCHUS
CKOPOCTH M YCKOPEHHUS KOJICOAHUH YaCTHIl CPEIbI.

Bapuant 10
Onpenenuth nepuoj kojebanuit pryru maccoit 136 r, Haxonsmerics B U-oO0pa3Hoil TpyOke ¢
momanpio cedenus 210 Mm% Kamumispusiv a¢dextom npenedpeus. IlnotHocts pryT 13,6
r/em’.
Hucrepna nHanonHeHa Bojoi U HeThI0. KakoBa OymeT B Hadajge CKOPOCTh L UCTEUEHUS BOJBI
W3 OTBEPCTHS B JHE, €CJIM BbicOoTa cliosi Boabl hi=1 M, a cios HedTu hr=4 M? BsszkocTeio
npeHeopeyb.
[Tyns mponerena co ckopocThio 660 M/c Ha paccrosHUM 5 M OT uenoBeka. Ha kakom
pPACCTOSIHUY OT YelIoBeKa ObLila IMyJis, KOT/1a OH YCJIBIIIAJ €€ CBUCT?
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Omnpenenuth JuIMHY A Oeryieil BOJHBI, €CIM B CTOSYEH BOJHE paccTOSIHUE [ MEXAy MepBOd U
CEIbMOM MYyYHOCTSIMU PaBHO 15 cM, a MEXly IEPBBIM U YETBEPTHIM Y3JIOM TaKKe paBHO 15 cM.

Bapmuanr 11

['upst maccoit 0,5 Kr monBemIeHa K MPYXHHE, KECTKOCTh kotopou k=32 H/m, u comepmraer
3aryxawmue konebanus. OnpeaenuTs Mepro] 3aTyXaloluX KoueOaHui, ecliu 3a BpeMsl ABYX
MIOJTHBIX KOJICOaHWI aMIUTUTY/Ia yMeHbImuiack B 20 pas.

KakoBa cKOpOCTh UCTEUCHHUS KUIKOCTH U3 OTBEPCTHSI B CTEHKE COCY/a, €CIIH BhICOTa h ypoBHS
JKUJIKOCTH HaJl OTBepcTUEM paBHA 4,9 M? BI3KOCTb dKUJIKOCTH HE YUUTHIBAT.

[Tnockas 3BykoBas BosHa umeet nepuoa T=3 mc, ammnutyny A=0,2 MM U JUIMHY BOJHBI A=1,2
M. JInst Todek cpenpl, yIaleHHBIX OT MCTOYHUKA KOJeOaHWN Ha paccTOsSHUE x=2 M, HaWTu: 1)

CMEILICHUE ly(x,t) B MOMEHT #1=7 MC; 2) CKOPOCTb |/ U YCKOpPEHUE I/ ISl TOTO K€ MOMEHTA
BpeMeHu. HauanbHyto ¢a3y koneGaHuii MPUHATH paBHON HYIIO.

Ilokasath, uto BhpaxeHue  (x,t)=Acos(wr—kx) yIOBIETBOPSET BOIHOBOMY YPaBHCHHIO
v 1 d
dx> 0 dr’

IIPU YCIOBUU @ =k -V .

Bapuanr 12
[Tepuon To coOCTBEHHBIX KoJieOaHWU TPYKWHHOTO MasTHHKa paBeH 0,55 c¢. Ompenenutsb
PE30HAHCHYIO YaCTOTY Vpes KoJieOaHMii. B Bsi3koli cpene nepuon Toro ke mastauka T=0,56 c.
B nHe cocyma mpoaenaHo oTBepcTHe ceueHHeM Si. B cocyn HamuTa Boja A0 BBICOTHI h.
OnpenenuTts MI0NaAb MOMEPEYHOr0 CEYEHUS CTPYH, BBITEKAIONIEH M3 COCyJla Ha pacCTOAHUU 4
h ot ero nna. CuuraTh, 4TO CTPYS HE Pa3OPHI3TUBACTCS, CUIAMU TPEHUS IPEHEOPEUb.
3ByKOBbIE KojJeOaHus, wumeronue dvactory v=0,5 kIn wu ammuryny A=0,25 wmwm,
pacmipoctpansiercs B ynpyroil cpeme. [imna BomHel A=70 cm. Haiftu: 1) Ckopocth v
pacnpocTpaHeHus BOJIH; 2) MaKCUMaJbHYIO CKOPOCTh YacTHIL CPEIBI.
Onpenenutb CKOPOCTh L PACHPOCTPAHEHHUS BOJHBI B YIPYTOW cpene, eclii pa3HoCcTh ¢a3z A
KoJIEOaHUH JIBYX TOYEK CpPeAbl, OTCTOALINX JIpyT oT apyra Ha Ax=10 cm, paBHa m/3. YacTtoTa v
KosiebaHuit paBHa 25 I'n.

Bapuanr 13
MakcumanbHasi CKOPOCTh TOYKH, COBEpIIAIONIEH rapMOHUYECKHEe Kosiebanus, paBHa 10 cMm/c;
MakcHUMalbHoe yckopenue pasHo 100 cm/c’. HalTu HMKIMYECKyI0 YacToTy @ KoneOaHui, ux
nepuon T u ammuryny A.
Hcrounuk 3Byka wuacrotod v=18 kI mnpubnuxaercs K HEMOABMKHOMY PE30HATODY,
HACTPOCHHOMY Ha BOJHY JnuHOU A=1,7 cM. C Kakoi CKOPOCTHIO JOJKEH JIBUTAThCS HCTOYHUK
3ByKa, 4YTOOBI BO30yKJaeMble WM 3BYKOBBIC BOJIHBI BBI3BAIM KOJIEOAHUS pe30oHaTopa?
Temneparypa Bo3ayxa pasna 290 K; y=1,4; u=29-10" kr/mons; R=8,31- Jlsx/mMons K.
B mmpokoif 4acTu TrOpuU30HTAIBHO PaCIOIOKEHHONW TPYObI HEPTH TEUET CO CKOPOCThIO V(=2
M/c. OnpenenuTb CKOPOCTh V2 HEPTH B y3KOM YacTH TPYyObI, €CIM pa3sHOCTh AaBicHUN AP B
IIUPOKOH U y3KOii yacTsx ee paBHa 6,65 kIla. IlnotHocTs HedTH 0,9:10% KI/M>.
3a1aHO ypaBHEHNE TUIOCKON BOIHBL Y (x,1) = Acos(wt —kx), rae A=10 cm; 0=628c, k=2 M.

Onpenenuth 4YacTtoTy Vv, (a3oByl0 CKOPOCTb L, MaKCUMaJIbHBIE 3HAUEHUS CKOPOCTU H
YCKOpEHUS KOJIeOaHUH YacTHI] CPEIbI.

Bapmuanr 14
DHeprusi 3aTyxalolux KoJeOaHW! MasTHHKA, MPOUCXOASAIIMX B HEKOTOpOW cpeae 3a 1 MuH
yMeHbIIMIach B 64 pasza. OmpenenuTh KO3(QQPHUIMEHT CONPOTHBICHHS CpEIbl, €CIM Macca
MasTHnka m=0,1 xr.
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2. CkopocTh L 3ByKa B HEKOTOPOM ra3e Mpu HOPMAJIBHBIX YCIOBHAX (E) =10’ I1a, T, =273 K )

pasna 308 m/c. [TnoTHOCTH p ra3a pasHa 1,78 kr/m°. Onpenenuts otHouenue y =C,/C, s

IAHHOIO rasa.

3. Tlo TpyOe mnmuOM [ 1 paguycoM R TedeT CTallMOHApHBIA MOTOK KUIAKOCTH. CKOPOCTh TEUCHUS
2

r o
AKHUJIKOCTH 3aBUCUT OT PACCTOSHUSA r 10 OCH TPYOKH IO 3aKOHY U =), 1—; . Halitn o6bem

KUAKOCTHU, IPOTEKAIOLIEH uepe3 ceueHrue TpyOKH B €IMHUILY BPEMEHH.

4. TlomepedHass BOJIHA PACIpOCTpaHSETCS BIOJIb YIPYroro HIHypa €O CKOPOCThIO L=I5 wm/c.
[Tepuon T xoneGanuit Touek mHypa paBeH 1,2 c., a ammmutyna A=2 M. Onpenenuts: 1) nmuHy
BOJIHEI A, 2) a3y ¢ konebaHuii, CMeIeHue i , CKOPOCTh |/ U YCKOPEHUE 1/ TOUYKH, OTCTOSIIEH

Ha PacCTOSIHUM X=45 M OT UCTOYHHKA BOJIHBI B MOMEHT f1=4 ¢; 3) pa3HOCTb (a3 A Konebanuit
JIBYX TOYEK, OTCTOSIIIIUX OT MICTOYHHUKA BOJHBI HA paccTOsIHUX x1=20 cM 1 x2=30 cMm.

Bapuanr 15

1. OmHopomHsIii quck paaumycoM R=50 cM konebiercs 0K0oJI0 TOPU30HTATBHOM OCH, TPOXOISIICH
yepe3 OAHY H3 0Opa3ylonMxX NUIMHAPUYECKOW IMOBEPXHOCTH aucka. HalTu mepuojn ero
KoJie0aHui.

2. Ilnomans mopmHs B mmpune S1=2 cM’, a miomans otBepetus Sr=1 Mm% CKOIBKO BpeMeHH
OyIeT BBITEKATh BOJIAa U3 IIMPHUIIA, €CTIU Ha TopiieHb aeictByeT cuna F=8 H, a xonx mopmas [=5
cm?

3. Ilpu mpoxoXIeHHHM TMOe3/la MHUMO HEMOJBMXKHOTO HaOIoJaTeNss BBICOTa TOHA 3BYKOBOTO

CUTHaJIa Moe3/]a MEHseTCsl cKaukoM. HallThu OTHOCHTEIbHOE WM3MEHEHUE YaCTOThI ﬂ, eciu
Vo
CKOPOCTH 10e3/1a paBHA 54 KM/4.

4. BomHa pacmpocTpaHsieTcss co ckopocThio L=200 M/c. Hammenswinee paccrosHue Ax MEXIy
TOYKaMHU Cpefbl, (Ga3bl KojieOaHWW KOTOPBIX MPOTHBOTMOJIOXKHBI, paBHO 2 M. Hailitm dactoTty
KoJie0aHui.

Kpumepuu ¢opmuposanus oyenok no 3adauam 011 CAMOCMOAMENbHOU PAdOMbL
cmyoenma (munosbvie 3a0auu):

«omauuno» (_S  0OamioB) - OOydaromMiCS TOKa3al TIIyOOKME 3HaHHS Marepuana o
MIOCTABJICHHBIM BOIPOCAM, TPaMOTHO, JIOTHYHO €r0 W3JIaraeT, CTPYKTYPUpPOBAJ H Je-TaJH3HpPOBaI
uH(pOpMaIMIo, n30eras MpoCTOro MOBTOPEHHs UH(GOPMALIUK U3 TeKCTa, HH(POPMAIH Tpe/I-CTaBlIeHa
B niepepabotanHoM Bujie. CBOOOIHO UCTIONB3YET HEOOXOAMMBIE (OPMYJIBI IIPU PEIICHUH 3a/1a4;

«xopowoy (_3 Oamna) - oOyJaronuiicst TBEpA0 3HAET MaTEpUall, TPaMOTHO €r0 U3JIaraer, He
JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PEIICHUS 3a/ay;

«yooenemeopumenvroy (_1-2__0amnoB) - oOyuarommiics WMeeT 3HAaHUS OCHOBHOTO
Marepuasia 1o ITOCTaBJICHHBIM BOMpOCaM, HO HE YCBOWJI €ro JeTajel, IIOMyCKaeT OTICIbHBIC
HETOYHOCTH TP PEIICHUH 337134,

«Heyooes1emeopumenvho» (0 GATOB) — 00YJAIOIIHIICS AOMyCKaeT TpyOble OTMOKU B OTBETE
Ha MMOCTABJICHHBIC BOTIPOCHI U TIPU PEIIICHUH 33134

5.1.3. Bonpocwt no memam oucyunaunst «Mexanuka»
(koumponupyeman komnemenyusn OIIK-2):

[IpuBoasiTcss Ownerel K 2-M KOJUIOKBUyMaMm, 38 u 35 OWIIETOB COOTBETCTBEHHO,
IIPOBOAMMBIM Ha 2-M U 3-M 3Tanax peuTHHra.

Bomnpocel k kossiokBymMy Nel
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Bbuaer Nel

Kunemaruka kak paznen mexanuku. Haiitu Mogyne a = [Si +j- k}

Uto 3HAYMT MHBApHUAHT NpPeoOpa3oBaHUl KoopauHAT W BpemeHu? Kakwe WHBapuaHTHbBIC
BEJIMYMHBI B TpeoOpa3zoBanusx [ anunes?

PenstuBucTCKOE ypaBHEHME IBH>KEHUS. DOTOHHBIE PAKETHI.

AOGCOMOTHO ynpyruil yaap. 3aKOHBI COXPAaHEHHS MUMITYJIbCa M SHEPTHH B KJIACCHYECKOM
buzuke.

Hedopmarus u ee npuuunbl. 3akoH ['yka. Jlepopmanus kpydeHus. Moaynb KpydeHUs.
[Tepuon KpyTHIBHBIX KOJICOaHU (BBIBO).

Bbuier Ne2
[punuun otHocutensHocTH ["amunes. [IpeobpazoBanus ["amues.
OcnoBuble equnanilpl CU. Beipazuts yepe3 ocHoBHBIE equHuIbl CH crienyroniue BeTMYrHbI:
10 I'TIa, 103 mx/Ix, 10* kH, 10> M»B.
®opmyna DUHIITEHHA. DHEPTUs MOKOS. 3aKOH COXPAHEHHSI DHEPTUHM B PEJSITUBUCTCKOM
cinyyae. Kunernueckasi 3HEprus B pelIsiTUBUCTCKOM cllydae.
MOMEHT HHEpPIMU TBEPAOTO Tela M MOMEHT MHepuuu crepxHsa. Teopema lllreitHepa-
[toiirenca (BbIBOM).
Hedopmarust pacTspkeHUS W CKaTusa. MexaHudeckoe HampspkeHwe. Monyne HOHra u
kodd¢urment Ilyaccona. 3akon ['yka (0000IIEeHHBIN) 1S pa3HBIX BUIIOB JAe(hOpMAIIHH.

Buier Ne3
MrHoBeHHas och BpaileHud. TeopeMa Ditepa.
[Ipenen ynpyroctu u npeaen npoyHocTH. [Inactuueckue u ynpyrue negopmanuu.
[IpocTpancTBEeHHO-BpeMEHHON WHTEpBal. Ero MHBaprMaHTHOCTH (7T0KA3aTh).
Cuna. Beipasuts 108 mxH, 103 MH uepes ocHoBuble enuauis CH.
OcHOBHOE YypaBHEHHME AMHAMHUKHM BpaIlaTeIbHOIO JABHMXKEHHS TBEPJOTo Tesia (BBIBOM).
YpaBHeHne MOMEHTOB (BbIBOA). CpaBHHTENbHAss Ta0NHWIA TOCTYMATEIBHOTO U
BpAaIllaTeIbHOTO JBUKECHUM.

Buier Ne4
Hedopmaruss  kpyuenusi. Dusuyeckuit cmbicn moxayns kpydenus f. KpyrunbHble
KoJieOaHus ¥ X 1epruo (BBIBO).
LenTpocTpeMuTensHOE yCKOpEeHUe (depes JIMHEHHYI0 U YTIIIOBYIO cKopocTH). Hanpasnenue
LHEHTPOCTPEMUTENBHOTO ycKopeHus. Ilouemy mnpu paenomepHom KpUBOJIMHEHHOM
JBUKEHUH €CTh YCKOpeHue?
A0Gepamus cera. OnbIT MaiikenscoHa-Mopiu.
IT 3axoH HeroTOHA. YpaBHEHHE IBUKEHUS.
PaGoTa npu BpamarenbHOM IBMKEHUH TBEpAOro Tena (BbiBoA). CpaBHUTEIbHAS TaOnHIa
MOCTYNATENFHOTO U BPAIIAaTEIbHOTO JBU)KECHUI.

buier NeS
DHeprus 1 IIOTHOCTh YHEPTUHU YIPYTuX nedopmaruii (BEIBO).
Bexkropsl. [IpaBuna ciioxkeHus U BBIYUTaHUS BEKTOPOB.

CHOXKATD d +b : a b (rpaduueckn)

Boiuects b—d: a / \I; (rpaduueckn)

CIOXHTh: d =50 +6 — k ub=-4i — J+ k . BbluecTs Te ke BEKTOPHI d U b
[TonHast MexaHW4YecKass SHEprus. 3aKOH COXpaHEHHs] JHEPIMHM B KIACCHYECKOM U
pensITUBUCTCKOM cliydasix. CBSI3b MEXIy KHUHETHYECKOW OJHEpPrHueld W HUMIYyJbCOM B
PENSATUBUCTCKOM CITydae.
LenTpoOekHast CHTa MHEPIIHH.
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MOoOMEHT HHEpLMH U TEH30p UHEPLUU. MOMEHT MHEPLIUU KOHYCA (BBIBO).

Bunaer Ne6.
[TonsipHas v HUIMHAPUYECKAS] CUCTEMBI KOOpJAMHAT. VX CBSI3b € JEKapPTOBOM CUCTEMOM
KOOpJMHAT.
bamnmuctudeckas runoresa. OnbiT ®U30 U €ro TPaKTOBKA.
Koadpduuuent Ilyaccona p u mogyns casura G. Cesa3s Mmexay monynem FOunra E, G u .
Ten3ops! neopManvy U HAIIPSKEHUSL.
III 3axoH Hpr0TOHA 1 3aKOH COXPaHEHUS UMITYJIbCA KaK €ro CIEACTBUE. Y paBHEHUE
MOMEHTOB (BBIBOI).
MowmeHT nHepuy mapa (BbIBOJ).

Buuer Ne7.
I'paduk 3aBHCHUMOCTM OTHOCUTENBHON JedopMalud OT MEXaHHUYECKOro HAamNpsKEHHUS.
VYnpyras u ractuueckas aedopmaru.
Cdepuueckas cuctemMa KOOPJIMHAT U €€ CBA3b C ACKAPTOBOW CHUCTEMOW KOOPIUHAT.
[TocTynaTUBHBIN XapakTep MOCTOSHCTBA CKOpOCcTH cBeTa. IIpeoOpasoBanus Jlopenia.
Kunernueckas sHeprusi B peasiTUBUCTCKOM ciiydae. CBsI3b MEKy KHHETHUYECKOM dHEPTUEH
1 UMIIYJIbCOM B PEJIATUBUCTCKOM CIIy4ae.
VYpaBHeHHEe NBU)KEHUS TBEpAOTo Tena (BbiBoa). CpaBHUTENbHAS Ta0IMIIA TOCTYMATEIbHOTO
Y BpallaTeJIbHOTO JIBHXKCHHI.

Buier Ne8
Payyc-Bektop. EnuHMUHBIe BeKTOphl. UYeMy paBHO TPOM3BENEHHE: i X J | k x

L Jxk;
k xi ? Momyinb BeKTOpa d = mi +nj + pk .

Tenzop aedopmanu ¥ TEH30p MEXaHUYECKOTO HampsukeHus. O000meHHbIi 3akoH ['yka B
ciydasx JeopManuu CIBUTA U KPYUEHHUSI.

[IpeobpazoBanus JlopeHria.

MowmeHT cunsl. HarpaBnenue M. VYpaBHEHHE MOMEHTOB. (BBIBON).

3akoH BceMUpHOro TiaroreHus. Pusmyeckuii cmpica G. [loTeHnMan u HaNPsSXKEHHOCTh
TpPaBUTAIMOHHOTO I1OJIA. IlocTrosaunas Kennepa.

Buier Ne9
Cxangpnas BennuuHa. Hanmucats 7 cKasIpHBIX BeTWYMH. HalTh cKansipHOE MPOU3BE/ICHUE:

(al?+bj+cl€)~(ml7+nj+pl€).

Hedopmarus cnpura. @usndeckuid cmbic Monyis casura G. Cesasp mexnay G, |, E. (u -
koo duuuent [lyaccona, E — monyns FOnra).

N30TponHOCTh U OAHOPOIHOCTH MPOCTPAHCTBA U 3aKOH COXPAHEHUS MOMEHTA MMITYIIbCA.
3aKOH U3MEHEHHUSI MOMEHTA UMITYJIbCA B HE3AMKHYTBIX CUCTEMaX.

VYpaBHenne MoOMeHTOB (BbiBox). CpaBHUTENbHass TaOnWIa IOCTYMAaTeNIbBHOTO U
BpAILATEIbHOTO JBUKECHUM.

PaGoTa cuitbl TsKECTH (BBIBOJ). SIBIISI€TCS M CHITA TSOKECTH MOTEHITMAIbHON? (OOBICHUTD).

Buier Nel0
UeMy paBHO IIPOM3BEICHHE (31T +6j)— 7E) x (—217 —47+ E) ?

O0600611eHHbIH 3aKoH ['yka U1 pa3sHbIX BUIOB Ae(opMarum.
MomeHT nMnynbca (KOJMYEeCcTBa IBMKEHHS). 3aKOH COXPAaHEHNSI MOMEHTA UMITYJIbCA.
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3aKOH COXPAaHEHUsl PHEPIUU B PENATUBUCTCKOM cCilydae. JDHeprus nokos. Kunermueckas
JHEPrusi B PEIATUBUCTCKOM ciydae. CBs3p MeXAYy pEIATUBUCTCKOM KHHETHYECKOU
DHEPTrUEH U MOJHOU SHEPIUEH.

CpaBHUTENbHAs TAa0IMIIA MOCTYNATEIBHOTO M BPAIIATEIbHOIO JBUKEHUNH. MOIIHOCTD MpH
BpalllaTeIbHOM JABM)KEHHUH TBEPJIOTO Tela BOKPYT HEMOABH)KHOM OCH.

Buaer Nell
Cucrema orcuera. Baxneimmue cucrembl KoopauHat. Haitu wmomynas  BekTopa
a=3i -5j+k
AOconroTHas 1 oTHOcUTenbHas nedopmarus. 3akoH ['yka. dusznueckuii cMbIch G, E, L.
IT kocmuaeckast ckopocts. (BbiBOA). [locTosinnas Kemepa.
PaGora cunm BceMHpPHOTO TATOTEHUs (BBIBOJ). SIBIAIOTCS 1M CHIBI  TATOTEHUS
MOTEHITUATBHBIMU? (OOBSICHUTB ).
Dopmynbl CIIOKEHUS CKOpOCcTe B mpeoOpasoBanusx JlopeHma. (BeiBom). SIBnsercs mu
CKOPOCTh HHBAPHUAHTHOW BEJIMUMHOM B MTpeoOpazoBanmsx Jlopenma?

Buuer Nel2
Ckopoctb B koopauHaTHOH dopme. [Ipoekiuu ckopoctu Ha ocu OX, OY, OZ.
JIBukeHue tena, OpOIIeHHOT0 TOPU30HTAIBHO.
Nmnynsc. M3onupoBaHHas cucrteMa. 3aKOH COXPAHEHUS HMMIYJIbCa. 3aKOH H3MEHEHUSs
MMITYJIbCA B HEU30JIMPOBAHHBIX CUCTEMAX.
Ientp macc. Teopema 0 IBHKEHUH LIEHTPA Macc.
HanpskeHHOCTh M MOTEHIMAJI TPABUTALMOHHOTO Mojs. Kak MeHseTcs HanpsyKEHHOCTb U
NOTEHI[MA] TPaBUTALMOHHOTO TOJiI 3€MJIM C BBICOTOM HAJ TMOBEPXHOCTHIO 3eMiu?
['paBUTAIIMOHHBIN paRyC U ero GU3NIECKUN CMBICH. «HUepHas abipay.

Buier Nel3
PaBHOMEpHOE BpamarenbHOe ABMKCHHE M €ro KHHEeMAaTHYeCKHE XapaKTePUCTUKH
(Zz’n,ﬁr,ﬁ,(o,c?),ﬂn T.I[.).
JlekapToBa TpSAMOYTONbHAs CHCTEMa KOOPAWHAT M €€ CBiI3b C TMOJNSAPHOW W
UIMHIPUYECKON cucTeMaMu KOOpAMHAT.
CnenctBue mpeoOpazoBanuii JIopeHIIa — OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH COOBITHM
(BBIBOI).
Teopema IlIteiinepa-I'tolirenca (BbIBOL).
HeBecomocTs. ['paBuTaniioHHass U WHEpPUUMOHHAs Macchl. [IpHHIMN >KBUBAJIEHTHOCTH.
CpaBHuTeNbHAS TA0JIMIIA TIOCTYIIATETFHOTO U BPAIIATEIHLHOTO JIBUKCHHA.

Buaer Nel4
JIBwkeHue Tena, OpOIIEHHOTrO IOJ YIJIOM K Topu3oHTY. CKOpPOCTh B JIFOOOW MOMEHT
BPEMEHU IPU TAKOM JIBUKEHUU.
BektopHoe mnpousBenenne. CBOWCTBA BEKTOPHOIO Tmpou3BeAeHus. Haltu Momyib
b=3i+4]—k .
OaHOPOIHOCTH MPOCTPAHCTBA M 3aKOH COXPAHEHHUs UMITylbca, kKak cieactBue Il 3akona
HeroToHa.
Pabora B motennuansHOM monie. [loTeHInanbpHas SHEPTUs U €€ HOPMUPOBKA.
®opmymna [{rnoakoBckoro (BeIBOI). XapaKTepUCTHIECKAs CKOPOCTh CIIOKHOTO MaHEBpa.

buaer NelS
PeaktuBHOE ABM>KEeHME. Y paBHEeHHE Melepckoro (BbiBox). PeakTuBHas cuia.
Hewnneprinansnas cucrema otcuera (HUCO). TlepenocHas cuiia nHEpIUy.
CrenctBue npeodpazoBanuii JIopeHIia — COKpalieHre AIHUHbI IBUKYIIEroCs Tea.
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TpaexTopusi, myTh, nepemenieHne. AGCOIIOTHOE, OTHOCUTEIBHOE U IEPEHOCHOE ABHKCHHSL.

Haiitu pa3HOCTB BeKTOpOB: b —a: a /?

U d= (4? —6] + Tk ) ub= (—3? —27+5k ) . CpaBHuTenbHas TabIUIA MOCTYNATENBHOTO H

BpamaTCJIbHOIro HBHKCHHﬁ.

buier Nel6
YroBast CKOpOCTh U yII0BO€ yCKopeHue. Mx HanpasiieHus.

Haiitu ckansipHoe nmpou3sBeeHuEe BEKTOPOB: d = (3? —2j+ 4k ) ub = (—5? -3j- Tk ) .

PenaruBuctckas Macca. 3akOH COXpAaHEHHsS DSHEPrUM B  PEISITUBUCTCKOM  CIydae.
Kunernueckast s3HEprus B pelsiITUBUCTCKOM ClIydae.

Pa6ota. MomtHocts. KII/I. VI3MeHeHne KHHETHYECKON YHEPTHUH.

Kunernueckas sneprus TBepaoro tena. Teopema Kenura (BoiBon). CpaBHUTENBHAS Tabuua
HOCTYNATEIbHOIO U BPAIaTEIbHOTO JBUKEHUI.

Buier Nel?7
VYckopenue. Yckopenue B koopauHatHoi dopme. [Ipoekunn yckopenus Ha ocu OX, OY u
OZ.
TaHreHuuanbHOe, HOpMalbHOE U TOJHOE YyckopeHus. Iloka3zaTb HMX Ha mpuMepe
KPUBOJIMHEHHOTO JIBUKEHUSI.
CrenctBue npeobpazoBanuii JlopeHa — 3amMeyieHUE X01a IBUKYIIUXCS YacoB.
[TorenunanbHble cuibl. HeoOXxoaumoe M JAOCTATOYHOE YCIOBHE MOTEHIUAIBHOCTH IMOJI.
PaGora cun taroreHus (BBIBO).
I kocmuueckas ckopocts (BeiBo). 111 3axon Kemepa.

Buier Nel8
CreneHb CBOGOI[BI. HOCTynaTeHBHOC, IJIOCKOC U BpalllaTCIIbHOC ABUIKCHUS TBCPIAOTO TCJIA.
CxansipHoe MPOU3BEICHUE u €ero CBONCTBA. Haiitu MIPOU3BEICHUE:

(5?+6j—21€)-(3?—2j—1€).

CobctBenHoe Bpems. CBsI3b MEXAY MPOCTPAHCTBEHHO-BPEMEHHBIM HHTEPBAJIOM H
COOCTBEHHBIM BPEMEHEM.

Kopuonucosa cuna naepuum.

AOGcomotHo  Heynpyrui  ymap. llpuBenennas macca. CpaBHuUTenbHas  Ta0iMIa
MOCTYNATEeNFHOTO W BPAIIATeIbHOTO TBUKCHUIA.

Buaer Nel9
VYruel Oitnepa. Halitu nponssenenue: (3? +47—k ) . (f —k+ 5])

PaBHOIIepeMeHHOE BpallaTeIbHOE JBIKCHHE. YTIIOBask CKOPOCTh M YIJIOBOE YCKOpPEHHE.
EnuHuiel ux usMepeHus.

OMHOPOMHOCTh BPEMEHH H 3aKOH COXPAaHEHHS OJHEPrMd B KJIACCHYECKOM H B
PCIATUBUCTCKOM ClIydadx.

PaGoTa cun ynpyroctu. SIBASIOTCS W CUIIBI YIPYTOCTH MOTEHIIUATBHBIMU? (OOBSICHUTB).
MoMeHT MHEpLXH Tejla BpallleHHs IPOU3BOIBHOM (HOpMBI (BBIBO).

Buaer Ne20
MoMeHT uHEPIH KOHYyca (BBIBO).
3axonbl Kennepa. [loctosannas Kennepa.
I 3akon Herotona. UCO. Macca kak Mepa HHEpTHOCTH.
N3onupoBanHas cucrema. BHeliHie 1 BHYTpEHHUE CHITBL. 3aKOHBI COXPaHEHUSI.
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[ToueMy cyriecTByeT yCKOpPEHHE MPU pABHOMEPHOM KPUBOJIMHEHHOM JIBIKEHUH (ITOKA3aTh
Ha pHC. 1 00BICHUTH). Kakoe 3To yCKOpeHHe M Kak OHO HampaBjeHO?

buier Ne21
KpuBonuneiinoe  nBumxeHue. Ilpumepbl  Takoro  ABMXKEHHSA.  YCKOpEHHS  IpHU
KPUBOJIMHEHHOM JIBUJKECHUU.

HaiiTi ckaispHOe Ipou3BeIcHUE: (47 —5]+6k ) : (—37 +7]—k ) .

WuBapuantel mnpeoOpasoBanuii ['ammmes. AOCOMIOTHBIA XapakTep OJHOBPEMEHHOCTH
COOBITHIA.

MOMEHT MHEPLHUH CILIOUTHOTO [UINHIPA (BBIBO).

I'paBuTanmonHslii paguyc W ero ¢usnueckuii cmbica. «YepHas gwipa». Pasmepsr
Bcenennoii. I'paButarniionHas SHEprust 11apoodpa3zHoro Tesna (BbIBOL).

Buner Ne22
['paBuTarnmonnas >Heprus mapa (Beisox). [ paButanimoHHblil pagunyc (GU3NIECKUd CMBICH).

AOCONI0THOE, OTHOCUTEIBHOE U MTEPEHOCHOE IBMKEHUsA. DopMyIbel Ui S, U U d TIPH TaKUX

JBUKCHUSIX.
PasBuTHe B3r110B Ha ckopocTh cBeTa. OnbIT Pemepa.
Cpenssist CKOpOCTh U MTHOBEHHAsI CKOpOCTh. HarpaBieHre CKOpOCTH Kak BEKTOpA.

[IpaBuna cnoxeHus: HECKOIbKUX BEKTOpoB. Haiitu cymmy a+b +¢ +d :

¢
Haiitu pazHoCTb Clienyronmx BEKTOPOB:

\b‘ (rpacduyeckn)
i G=5+6]—-kub=-T7i —j+k

Buaer Ne23
PaBHOMEpHOE BpamaTenbHOe IBUKEHUE. YTIIOBask CKOPOCTh U YCKOPEHUE, UX HalpaBICHUSI.
JunaMuka Kak pasjen MexaHuku. 3akoHbl HproToHa.
OO6mwmit npuHIMNI oTHOCUTENbHOCTH. [IpeoOpazoBanus Jlopenra.
PenaruBuctckuit  ummynbc.  OHepruss 1okos. CBA3b  MEXKIY  PEISTUBUCTCKUMU
KMHETUYECKON YHEPTUEH U UMITYJIbCOM.
CronkHOBeHHUs. 3aKOHBI COXPAaHEHUs IIPU CTOJKHOBEHUSAX (YIPYruil U HEYIPYIHil yiapsl).

Buaer Ne24
O6o00menubIii 3akoH ['yka. ®@usmyeckuii cmpica E. Mexanudeckoe HampspkKeHHE G U
OTHOCHUTEIbHas Aegopmalius €. TeH30pbI G U €.
CpaBHuTeNbHAS TA0JIMIIA TTOCTYIATETLHOTO U BPAIIATEIHLHOTO JIBUKCHHM.
Kak m3meHuTCs yckopeHne cBoOomHOro majeHus ¢ BbicoToi? III kocMuveckas CKOpoCTh
(BeiBOM). 11 3akon Kemnepa.
MoMEHT uHepLUHHU JUCKA U MOJIO0T0 MIUHIPA (BBIBOJ).
CKOpOCTh U YCKOpEHHUE B BEKTOPHOM U KOOPIUHATHOM (hopMax.

Buier Ne25
3akoHbl coxpaHeHus. [loHsATHE MPOCTpaHCTBAa U BpeMEHHU. M30TpOITHOCTh U OJTHOPOJHOCTD
NPOCTPAHCTBA M BPEMCHH.
O0mwscHenue abeppanuu cBeta u onbsita Gu3o Ha ocHOBe MpeodpazoBanuii Jlopena.
PaGoTa npu BpaniaTenbHOM JBHKEHHUH TBEPIOTO Tea (BBIBO).
PaGora cun ynpyroctu (BeiBox). [loTeHIIMANBHBIE CHITBI.
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Teopema IlIteiinepa — ['toiirenca (BbIBON).

Buier No26
Bexropnas npoussenenue. Haiitu: [Ez X l;] ,Tae d=6i — j+k,b=—i +7]+3k.

JIBmxeHue Tesa, OpOIIEeHHOT0 TOPU30HTAIILHO.

YpaBHenune Meriepckoro (BBIBOJ).

CpaBHUTENBbHAS Ta0nHIla IOCTYMATeIbHOTO U  BpallaTeIbHOTO JBIKEeHHM. [lomHas
KHUHETHYECKasi YHEPTUs TBEPJOro Tela.

Heuneprmansubie cuctembl otcueta. Cuiabl uHepIuu (MEpEeHOCHas, IIEHTPOOEeKHas,
Kopuomnuca).

Buier Ne27
VYpaBHeHus nBMKeHUS TBepaoro tena. CteneHu cBoOObI. YTIbl Ditepa.
3aKOH COXpaHEHUS] MOMEHTAa KOJUYEeCTBA JIBMXKCHHS. (BBIBOJ). YPaBHEHHE MOMEHTOB
(BBIBOI).
PaBHOMEpHOE BpamarTenbHOE IBHKEHHME M €ro xapakrepuctuku. HampasieHue yrioBoit
CKOPOCTH U YTJIOBOTO YCKOPEHHMUS.
3axonbl Kennepa. [loctosannas Kemnepa. I'paBuTaninoHHbIi paguyc.

Haiitu Mogyne b = 6i —7 j —k . Kakue BeKTOpHBIE BETMUUHBI Bbl 3HaeTe? [lepeuncauTs.

Buier Ne28
MoMeHT uHepLuuu TBEpAOTOo Tea. MOMEHT MHEPIUH HUIUHAPA (BBIBO).
JIBukeHue Tena, OpOIIEHHOTO O] YITIOM K TOPU30HTY (BBIBOI).
CpaBHuTenbHas TabJIMIa MOCTYNATEILHOTO U BPAIlaTeIbHOIO JBUKEHHM
Hedopmarus kpydenus. Ilepuon KpyTWiIbHBIX KoneOaHMd. YHOpyrue M IUIACTHYECKHUE
nedhopmaruu. Monynb kpydeHus (GU3UISCKUAN CMBICH).

HaiiTi CKaIspHOE IPOU3BEACHHE G -b = (4? —6j — E) ~ (f +27+ 3I€) :

Buaer Ne29
I'paBuTanmonHas sHeprus mapa (BbIBOA). | paBUTAIIMOHHBIA pamuyc, €ro (HU3NIECKUN
cMbICIL. «HepHas asipay.
Haiitu passocts: d—b =(5i + ] —3k |—(4i +6j +k | n a b
Oueprusi ynpyrux nedopmaruid. I[lnotHocTs »Heprum ynpyrux aepopManuii s

nedopMaruii pacTsKeHHE-CKaTHE U CABUTA (BBIBOT).

3akonbl HeroTOHA. YpaBHEHHE NBUKEHUSI MATEPUATIBHOM TOUKH.

Lentp wmacc. Teopema o gBwkeHuM 1neHTpa wmacc. CpaBHHUTeNbHas TabiaHIa
MOCTYNATEeNbHOTO U BpallaTeIbHOTO JIBUYKEHUH.

Buier Ne30
MoOMEHT uMITyJIbCa CUCTEMBI MAaTEPUATbHBIX TOUYEK. 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCa.
YpaBHEHHE MOMEHTOB (BBIBOJ).
[TorenunanbHble cuibl. PaboTa moTeHIMANBHBIX CUJT (CHIT TSXKECTH, YIIPYTOCTH, TATOTEHNUS)
(BBIBOT).
BpaiarenbHoe IBUKEHUE U €r0 KHHEMATUYECKUE XapaKTePUCTHKH (O, dn, dx, B, @, o, T, v,
A, al‘IOJ'IH)-
AOCOIOTHO HEYNIPYTUH yap (BBIBOJBI).
Cdepuyeckas cucreMa KOOpIUHAT U €€ CBSA3b C IEKAPTOBOW CHUCTeMOW KoopauHart. Haiitu

BEKTOPHOE TIPOM3BEICHNE [ﬁ X l;] = (57 +6)— 7/?) X (4? —3j - Ig)

Bbuaer Ne31.
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Dopmynbel CIOXKEHHS ckopocTedd B mpeoOpazoBanusix Jlopenma (BeiBon). SIBisercs
CKOPOCTh HHBAPHUAHTHOW BEJIMUYMHOM B TIpeoOpa3zoBanusx Jlopenmna (BbiBoxa)?

Teopema Llteitnepa — ['toiirenca. (BpiBox). YeMy paBeH MOMEHT MHEPIIUH CTEPKHS Maccoi
m ¥ JJIMHOW [ OTHOCUTEIILHO OCH, MPOXOASAIICH uepe3 OANH U3 KOHIIOB CTEPIKHSI?
unuaapuyeckass cucTeMa KOOPJIMHAT U €€ CBSI3b C JEKAPTOBOM CHCTEMOW KOOpAMHAT.

Haiitu G -b =(5?—67+1€)-(?—1€+3j)
IT kocmuaeckast ckopocth (BeIBON). | 3akoH Kerepa.

PaGora mnpu Bpam@areabHOM U TOCTYHNATEIbHOM JBMJKEHUSX. MOIIHOCTD, K.ILJI.
Kunernyeckas 3Heprus B KIIACCUYECKOM U PEIITUBUCTCKOM CIIydasix.

Buuer Ne32
HeunepruanbsHast cuctema orcueta. [lepeHocHast 1 HeHTpoOeKHAasE CHUIIbI HHEPIIUH.
CrnenctBus npeobpazoanuii JIopeHma (BbIBOI).
Bunsl yckopenuit. U306pa3uth rpadudecku.
O0600menHsbIi 3akoH ['yka. @uzndeckuit cmbica E. 'paduk 3aBUCHMOCTH  OTHOCHTEIIBHON
nedopMauy OT MEXaHUYECKOTo HanpspkeHus. [Ipenensl ynpyroct u mpoyHOCTH. YTpyras
U TU1actTuyeckas aedopmanuu.
Kunernueckass  sHeprusi  TBepgoro  Tena  (BeiBoa).  CpaBHuTenbHas — Tabiuima
MOCTYNATEebHOTO U BpallaTeIbHOTO IBUKEHUH.

Buaer Ne33

CxangpHOe W BEKTOpHOE TIpou3BefeHue. J[BOHHOE BEKTOPHOE MPOM3BEAECHUE dx(be )

Haiiti MOTyIth BekTOpa d =6i —7) +k .

KpuBonuHeliHOe JBM)KEHME W €r0 KHUHEMaTUYeCKHWe XapakTepucTuku. llouemy
PaBHOMEpPHOE KPHUBOJIMHEWHOE JBM)KEHUE MPOMCXOAUT Beerzaa ¢ yckopenuem? Kakxoe 3to
yCKOpeHHe?

CpaBHUTENIbHAS XapAKTEPUCTHUKA OCTYNATEIBHOTO U BPAIIATEIbHOTO JBUKEHUH.
OO0psicHenue abeppanuu cBeta u onbitTa P30 Ha OCHOBE TIpeoOpazoBanuii JlopeHa.

Paborta npu moctymarenbHOM M BpalaTeIbHOM ABIKEHHsX. Mepa paOoTbl. MOIIHOCTS.
KIIJI. beiBaet mu pabota orpunarensuoii? Korma?

Buier Ne34.
JIBukeHME 10 HAaKJIOHHOM IUIOCKOCTH. 3aBHCAT JIM YCKOPEHMs LWIMHIApAa W 11apa,
CKATBIBAIOIIMXCS 10 HAKIIOHHOW IUIOCKOCTH C YIJIOM HAaKJIOHAa O K TOPU30HTY, OT MaccChl
MUATUHApPA U mapa? (10Ka3aTesIbCTBO).
Jlunamuka Ten nepeMeHHOW Macchl. YpaBHeHHe Memepckoro (BbiBof). PeakTuBHas cuia.
XapakTepucTUYecKasi CKOPOCTh CI0KHOIO MAHEBPA.
3aKoH BCEeMUPHOTO TiroteHus. Puznueckuii cmbicn G. HampskeHHOCTh W MOTEHIUAT
TPABUTALMOHHOTO MOJIs 3EMJIM U UX 3aBUCUMOCTH OT BBICOTBI.
Haiitu yriioByro CKOpOCTb U YITIOBOE YCKOPEHHUE TOUKH, IBUKYIICICS COTTIACHO YPaBHEHUIO
@=A+Bt* +Ct’ . B Kakux eJIMHMIIAX OHU U3MEPSIOTCA?

CpaBHEHHE TIOCTYNATEIHFHOTO U BpallaTeabHOro aerkeHui. (Tabmuma).

buier Ne35
Uem oTnnyaroTcsi IBUXKEHHUS T'PY30B MAaccOM mi W m2 Ha HEMOJABM)KHOM U IIOJBHUYKHOM
Osiokax? Haiitu yckopeHus Tpy30B a1 1 a2 B 1-0M U 2-0M Citydasx.
[MunuHaapuyeckas U MOJISpPHAs CUCTEMBbl KOOPAMHAT U UX CBA3b C JEKAPTOBOM CUCTEMOM

KOOpAUHAT. UeMy PABHBI IPOU3BENCHUS | X j , XKk, k-1, ji,kxj,ixk,i-j?
®dopmymna [unonkoBckoro (BbBoT). POTOHHBIE PAKETHI.

Hedopmarus kpydenus. Monynab kpydeHus. [lepuoa KpyTHIIbHBIX KojieOaHuil. (BBIBO).
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OOumii  mpuHIMO  OTHOCHTENbHOCTH. IlpeoGpazoBanmst Jlopenma. MHBapuaHThI
npeoOpa3oBanmii JIopeHma.
Buiersr Ne36
Heunepunansueie cucremsl orcuera. [lepeHocHas, eHTpoOekHas U KOPHOJIUCOBA CHIIBI
WHEPLHUH.
Crnenctus npeobpazoanuii JIopeHna (BbIBOI).
JIBU>KEHUE 110 HAKJIOHHOM IJIOCKOCTH. UeMy paBHO YCKOPEHHUE @ IMCKA, CKATBIBAIOIIETOCS
110 HAKJIOHHOM TJIOCKOCTH € YTJIOM HAKJIOHA 0L K TOPU3OHTY?
CpaBHuTeNbHAS Ta0NNLA TOCTYNATEIBHOTO M BPAIIaTEIbHOTO ABHKEHHIA.
3akonbl Kemepa. Ilocrosunas Kemnepa. ['paBuTanmoHHBI paguyc B ero GU3WISCKUN
CMBICII.

Buaer Ne37
[ToTenmmanpabie cuitbl. PaboTa cui TSHKECTH, YIPYTOCTH B TATOTEHUS (BBIBO).
Teopema Ilteiinepa-l'toiirenca (BeiBox). Yemy paBeH MOMEHT MHEpPUMU IIapa
OTHOCHUTEIIBHO OCH MPOXOIALIEH 1O /2 paauyca mapa’?
Tpaekropus, myTs nepemenieHue. CKOpOCTb U YCKOPEHHE B BEKTOPHOM M KOOPAWHATHOM
dbopmax.
MoOMEHT KoIMYecTBa JBMKEHUS W MOMEHT CHJIbI CHCTEMbl MAaTepUalbHBIX TOYEK.
BHyTpeHHue 1 BHEIIHNE CHIIbI. Y paBHEHHE MOMEHTOB (BBIBO).

— —

Haiiti Moyab pamuyc-BeKTOpa 7 =ai +bj —ck . Equnwunsie optel i, j, k, i, 7. Ux
(du3nvecKuii CMBICII.

Buaer Ne38
Teopema Kenura (BbIBO).
AbGcomtoTHO Heynpyruil yaap. Kakyio 4acTh mepBoHayalbHON 3HEPrHH MIAPOB C MacCcamMu
mi ¥ m2 U CO CKOPOCTSMH L| U L2, COOTBETCTBEHHO, COCTaBJISIFOT TOTEPU DHEPTrUU Ha
negopManuio MapoB B HEYIpyrom yuaape?
YeM OTIMYAIOTCS ABIKCHHS TPY30B 7] W M» HA HEMOJBMKHOM W TOJBW)KHOM OJOKax?
Haiitu yckopeHue a; ¥ a2 B 000X CIydasix.

[IpaBuiia clioKeHHS U BBIYUTAHHS BEKTOPOB. CIIOXKUTH: Z/' \I; . BeruecTs:
—_ b /
a
Haiiti Mozyns BekTopa 7 =51 +6) — 7k
3akoHbl HproTOHA.

VYpaBHeHHE OBWIKEHUS MaTepHaIbHONW Toukr. CpaBHHUTENbHAs TaOlHIla MOCTYMATeILHOTO U
BpAILATEIbHOTO ABUKECHUM.

Bonpocs! k kos10kBHYMY Ne2

Buier Nel
[Tepmonnueckuii mporecc. ['apmoHudeckue koneOaHus. YpaBHEHHE TapMOHHYECKHX
KosiebaHuid.  Ammuryaa, nepuon,  ¢asa, yactoTa  KojeOaHM.  YpaBHEHUs
TapMOHHYECKOTO OCHMIIISATOPA (BBIBO).
Wntepdepentus n mudpakuus BoiaH. Ctosune BoaHbL. KoopauHaThI y3710B U MMydHOCTEH
CTOSIYEH BOJIHBI (BBIBOJ).
Bak BricoToii h=1,5 M HamonHeH Bonoil. Ha paccrostuuu d=1 m oT BepxHero kpas Oaka
00pa3zoBasioch OTBEpCTHE Majioro auamerpa. Ha kakom paccrostHuu [ oT Oaka majaeT Ha
HOJIS CTPYS, BHITEKAIOIAsl U3 OTBEPCTHUS?

Buaersr Ne2
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[lepronp! Konebanuit MaTEMaTHUECKOTO, MPYKUHHOTO M (PU3UYECKOTO MASITHUKOB (BBIBOJ).
CoOcTBeHHble KoseOanus. YacTora COOCTBEHHBIX KOJI€OAHWUH ITHX MaATHHKOB. LleHTp
KayaHus Qusnueckoro MmastHuka. [lpuBenenHas panmuHa. CBOWCTBO CONPSKEHHOCTH
(U3UYECKOTO MasiTHUKA.

[Ipupona 3Byka. Cuiia ¥ TpPOMKOCTb 3ByKa. DHEPIHsl 3ByKOBOW BOJIHBI (BBIBOA). YIIBTPa3BYK,
€ro MoJTydeHue U NpuMeHeHHUE (BBIBOT).

Onpenenuth MakCUMalIbHbIE 3HAYEHUS CKOPOCTH M YCKOPEHHsI TOYKH, COBEpILIAIOIIEH

o o o T o_
TapMOHHUYCCKUC KOJICOAHHUS C AMINIUTYA0U A=3 cmu OUKINYECKOHN 4aCTOTOU @ = EC !

Buier Ne3
Dddext omrepa. CkopocTh 3ByKa B Ta3ax U ee U3MepeHue.
Bsi3kocth sxunkoctu. @usznueckuit cmuic 1. @opmyna [lyaszelins (BbIBOM).

KonebGanusi TOYKM TPOUCXOMAT MO 3aKOHY x:Acos(a)t+(p0). B HekoTOphlii MOMEHT

BpPEMEHH CMEILIEHHE X TOUKM PaBHO 5 cM, ee ckopocTh 20 cm/c u yckoperue (-80 cm/c?).
Haiitn ammiutyny A, TUMKIAYECKYIO 4YacToTy @, mepuon I w dazy ¢ = (a)t+(p0) B

paccMaTpuBaeMblii MOMEHT BPEMEHH.

Buier Ned
Mexanuka >KHOKOCTEH H ra3oB. YeM OTIMYAIOTCI JXHUIKOCTH OT Ta30B? 3aKOHBI
runpoctatuku (ITackans, Apxumerna, COOOIIAIOIIMUXCS COCYI0B). Y CIIOBHE TIaBaHUS TEJl.
Bosubl. [TpononbHbie U nonepeynbie BOHBL J[mMHa BoaHBL. CKOPOCTHh pacnpoOCTpaHEHUs!
MIPOJIOJIbHOM U MOMEPEYHON BOJIH B TBEPABIX TeJaxX (BBIBOM).
Haiitn BenmunHy 1000BOTO COMPOTUBIICHUS CaMOJIeTa, UMEIOIIETO KPbUThs IUIONIaAb0 40
M?, eCIM N3BECTHO, 4TO JaBJIeHHe Bo3ayxa o Kpbinom 10 H/em?, Han kpeiiom 9,8 H/em?, u
41O JI0OOBOE CONPOTHUBIICHHE MEHbILIE MTOABbEMHON cuiibl B 10 pas.

Buaer NeS

BonHoBass moBepXHOCTh W (PPOHT BONHBL. YpaBHEHHUS IUIOCKOH W CHEpPUUYSCKON BOJIH
(BpIBOJT). BOTHOBOW BEKTOp M BOJTHOBOE YHUCIIO.

Tedenune xuakoctd mo Tpyodam. CKOPOCTh KHUIAKOCTH B INUIUHIPHYECKOU TpyOe (BBIBOX).
I'panuent ckopoctu. Ero HanpasieHue.

JIBe TOuKM HaxXOAATCs Ha pacCcTOSHUU 6 M 1 10 M OT HCTOYHHKA MEXaHUYECKHX KOJICOaHUH.
Haiitu pasnocts (a3 konebGaHMii 3THX TOYEK, eciau mepuoj konedanuii paseH 0,05 c, a
CKOPOCTh MX pacnpocTpaHeHus paBHa 200 m/c.

Buier Ne6
Uto Takoe «uaeanbHas» XUIKOCTh? CTanMoHapHOE TeueHue. 3akoH bepHymiu (BbIBOX).
YpaBHEeHUE HEPA3PBIBHOCTU CTPYH. JlMHaMHYECKOE JaBJICHUE.
3aryxaromue KoneOaHus. Y paBHEHUE JIBIKCHUS MIPH 3aTYXAOIMINUX KoieOaHusX. JleKkpeMeHT
3aTyXxaHus U JorapuMUYECKUi AeKpEeMEHT 3aTyxanus. x ¢usudeckuii cmpici. Yacrora u
HepuoJl 3aTYXAIONMX KoeOaHni. AMIUIUTY/Ia 3aTyXaloUMX KoJeOaHuil.
Apeometp maccoit 50 T, umeromuii TpyoKy quaMeTpom d=1 cM, miaBaet B Bojae. ApeoMeTp
HEMHOTO TIOTPY3WJIM B BOAY WM 3aTe€M MPEJOCTABUIN caMOoMy cebe, B pe3yiapTaTe 4ero OH
CTaJl coBepIIaTh TapMoOHUYeckne konebanus. Halitu nmepuon T 3TX KonebaHUi.

buaer Ne7
BoinyxeHHble KojeOaHus. YpaBHEHHE [BUKCHUS IPU BBIHY)XKICHHBIX KOJICOAHHUSX.
Yactota W  aMIUIMTYAAa  BBIHYXKACGHHBIX  KoleO0aHMH.  AMIUIMTYAHO-4acCTOTHAs
xapakrepuctuka. Pezonanc. JlooporHocts. [llupruna pe3oHaHCHON KPUBOH.
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3akoH HerotoHa mis xunkoctu. Koadduuuent quaamudeckoil BI3KOCTH, €ro (GU3NYeCcKHii
cMbica. Yto Takoe rpagueHT CcKopocTH? CKOpPOCTh TEUEHHMS JKUJIKOCTH IO
[UIHHIPAYECKOH TpyOe (BBIBON).

Haiitn Bo3Bpamaromyto cuity F B MoOMeHT #1=1 ¢ U moJiHyI0 3Hepruto E mMaTepuaibHOU

TOYKH, COBepLIaroliei kKojeOaHus mo 3akoHy x = Acoswt, rae A=20 cM; o = 2% cl

Macca m MarepuanbHOM ToukH paBHa 10 .

Buier Ne§

VpaBHeHHE [BMKEHHUS IPU BBIHY)XICHHBIX KOJEOaHUAX. AMIUIUTYAHO-4aCTOTHas
XapaKTepUCTHKa BBIHYKACHHBIX KoseOanuil. Pe3zonanc. J[oOpoTHOCTP U ee CBSI3b C
morapu(MUIEeCKUM AeKpeMeHTOM 3aryxanus. [IlupuHa pe3oHaHCHOW KPUBOM.

3akon Crtokca. BeiBon dopmyinsl st ko3dduumenTa BI3KOCTH MpH MAJCHUN LIapUKa B
BS3KOU JKUIKOCTH.

B oTkpeITyio ¢ 06oux KOHIOB U-00pa3Hylo TPyOKY C IUIOIIAIbIO MONEPEUYHOr0 CEYCHHUS
$=0,4 cM? GBICTPO BAMBAIOT PTYTh Maccoit m=200 2. Onpenenuts nepuosn T koneGaHmii

pryTtn B Tpy6Ke. [lnotHocts prytu 13,6-10° Kr/ M.

Bbuier Ne9
VYpaBHEHHE TapMOHHYECKOro ocuuiuiaropa (BeiBox). llepmon koneGanus (U3HUECKOTO
MasTHHKa (BbIBOM). [IpuBenennas qmna. Llentp kauanus. CBOMCTBO CONMPSKEHHOCTH.
BonHoBoe ypaBHEHHE (BBIBOL).
Boga teder mo tpybe nuamerpom d=5 cM co cpenHel ckopocThio L=10 cm/c. OnpeaenuTsb

uncno Peitnonbaca Re u  ykasaTh XapakTep TedeHus kupkoctd p =10 ke/m’;
Mo = 107 Ma-c

Bbuaer Nel(
Uro Ttakoe “cobcTBeHHBIC” KoJeOaHUSA? DHeprus rapMOHMYECKHX KoneOanuil. OOiee
yCJIOBHE TAPMOHUYHOCTH KOJIeOaHUH (JI0Ka3aTh).
JloGoBoe COMpPOTHBICHHE U TMOAbEMHAas cuia. [IpuuuHBI TOOOBOTO COMPOTHUBICHUS B
“uneanbHON” KUAKOCTH W B BS3KOW JKMIKOCTH. JlaMMHapHOE W TypOyJE€HTHOE TEUYCHHE.
Kputnueckoe uucno Re ans qukyiierocs: B KUAKOCTH Iapuka. Uto onpenensier Rexpur?
MumMoO HEMOABMXKHOTO 3JIEKTPOBO3a, T'YIOK KOTOPOTO JaeT curHaia yactotod ve=300 I'm,
mpoeskaeT moe3n co ckopocthio Uu=40 wm/c. KakoBa kaxymjasicsi 4acToTa VvV TOHA s
Maccaxupa, Korja: a) moes;1 mpuOIrmKaeTcs K 2JIEKTPOBO3Y; 0) KOT/Ia yaiaseTcsi OT Hero?

Buaer Nell
YpaBHeHHE TUIOCKOM BOJIHBI, PACHpPOCTPAHAIONIECHCS B MPOU3BOJBHOM HaIpaBICHUU
(BpIBOJT). BOTHOBOI BEKTOP U BOJTHOBOE YUCIIO.
[Torpannunslii cioit u ero tommuHaa. Yucno PeitHonbaca. JlamunapHoe U TypOyJIeHTHOE
teueHue. Kputnueckoe uncino Re mist paznuusbix cinydaeB. 3akoH CTokca.
Haiitu mepuos cBOOOHBIX MaNBIX KoJIeOaHUN CTPYHBI JJIMHOK 1 M ¢ Tpy3uKoM Maccoi 1
T, YKpeIUIeHHbIM Ha ee cepeanne. Hatsokenne Hutu 10 H. Maccoii cTpyHbI ipeHeOpedb.

Buser Nel2
DHeprusi 3ByKOBOH BOJHBI (BBIBOJ). BEKTOp MIOTHOCTH MOTOKA SHEPTHH (BEKTOP YMOBA).
3aryxanue BOJHBL. WHTEHCHMBHOCTH BOJHBL KodhduimeHTsl 3aTyxaHUsS W TMOTJIOIICHUS
BOJIHBI.
lapmonnueckne koneOaHus. AMIUTUTYOa, Mepuojd, (asza, dYacToTa TapMOHHUYECKHX
Kosie0aHui. YpaBHEHHE TAPMOHUYECKOTO OCIUIUIATOPA (BbIBO). [IpuMepsl rapMOHHYECKHUX
KoJie0aHui.
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Omnpeznenuts CKOPOCTh 3ByKa B a30Te u Bojopone mpu T=400 K. u, = 28107 ke / monw;

My, = 2107 ke / monw:;

Buaer Nel3

YpaBHEHHE TapMOHHUYECKOTO ociuuisTopa (BbeiBoA). Ilepmon koneOGaHwili Mpy>KMHHOTO
MasiTHUKA (BbIBOK). YacToTa COOCTBEHHBIX KOJeOaHH PYKUHHOTO MasiTHUKA.
[Ipupona 3Byka. Cuiia 1 TPOMKOCTh 3BYKa. DHEPTHsI 3BYKOBOUW BOJHBI (BBIBOI). DddekT
Jomnnepa. CkopocTh 3ByKa B ra30BOU cperie.
Jlatynnbiii mapuk guamerpom d=0,5 MM manaet B riurepune. OnpenenuTh:

1) cKOpOCTbH L PABHOMEPHOTI'O ABM)KEHHUS LIapUKa.

2) saBhseTcs M OpU  OTOM  CKOpPOCTH OOTEeKaHMe IIapuka JaMHUHApHBIM?

Paam = 8’55103 K%/IS > Py =1 26-10° K%Vﬂ > Moy = 1,48 Ila-c.

Bbuaer Nel4
HNutepdepentiua u aqudpakuus BojH. CTosuue BOJIHBL. Y CIIOBUE WHTEP(HEPEHIIMOHHOTO
MakcUMyMa U MUHUMYyMa. KoopIuHaTHI y3JI0B ¥ MyYHOCTEH B CTOSYMX BOJIHAX (BBIBOJ).
[IpencraBnenre TapMOHMYECKUX KOJeOaHUl B KOMIUIEKCHOM ¢opme. CroxeHue
rapMOHUYECKUX KoJeOaHuil. buenus.
Touka yuacTByeT B JByX OJMHAaKOBO HANpaBICHHBIX KoJIeOaHMAX: X, =A sinwt u

x,=A,coswt, toe A=l cMm; Ar=2 cm; o=l cl. Onpenenuth ammuTyay A

pe3ynbTUpyIoLIero KonebaHus, ero 4acToTy vV U HadaibHyto a3y @o. Haiitu ypaBHeHue
ATOTO JBM>KCHHUSI.

Buier NelS
Uem oTiuyaroTcs KUAKOCTH OT Ta30B? 3aKOHbl THAPOCTATHKU. 3akoH bepnymin.
JnHaMmudyeckoe JaBlICHHUE.
BonnoBoe ypaBHeHue (BbiBox). Oneparop Jlamnaca.
MougHocTh N M30TpOMHOTO TOYEYHOI'O0 MCTOYHMKA 3BYKOBBIX BOJH paBHa 10 Bt. KakoBa
cpenHsisi OObeMHas IUIOTHOCTh # SHEPTHUU Ha paccTosHUHM =10 M OT MCTOYHHMKA BOJH?
Temneparypa T Bo3ayxa paBHa 250K.

Buier Nel6
3akoH Hprorona mig xuzakoctu. ['pagueHT ckopocTH, €ro HampasieHue. Puznueckuit
cMbIca Kod(duninenta Bsi3koctu. 3akoH CTokca.
CKOpOCTh pacrpoCTpaHEHHs YIIPYTHX BOJIH B TBEP/BIX Teax (BBIBOL).

o o v o
Haiitu oTHOLIEHHE CKOPOCTEH 3ByKa —- B BOJOPOJIE€ W YIVIEKHUCIIOM Ta3e TPH OJUHAKOBOM
U2

TeMIIepaType rasoB. (4, = 2-107 ke / monw s Heo, = 44-107 ke / monw).

Buaer Nel7

["apmonnueckue konebanus. A, T, ¢, ¢o, ®, V TAPMOHUYECKUX KOJICOAHWUU. YpaBHCHHE
TapMOHHYECKOTO OCHMIIISATOPA (BBIBO).

CKOpOCTh TEUEHHUsS BSA3KOW >KUIKOCTU M0 LWIMHAPUYECKOi TpybOe (BbIBOn). I'pamuenHt
CKOPOCTH W €ro HampaBiieHue. JlamuHapHoe U TypOysieHTHOe Teuenue. Yucno PeitHombaca.
TosnuHa MOrpaHUYHOTO Closl. SIBJISIETCS JIM OHA TOCTOSIHHOW BETMYUHOM?

Bona teder mo xkpyrmoit Tpydbe mmamerpom d=5 cM co cpemHeid ckopocThio L=10
cm/c.Onpenenuth uucio PeiHonmpaca Re u  yka3aTh XapakTrep TEUYEHHS KHIKOCTH

(mamuHapHoe WK TypbynentHoe) p, , =10° ke/m’; 1, , =107 Ia-C .
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Buier Nel8
OOTekaHue Ten «uAcaIbHOW» U PeaIbHON JKUJIKOCThIO U Ta3oM. JIOO0BOE CONPOTUBIICHUE U
noabeMHast cuia. Lupkymsiuus ckopocté u popmyna Kykosckoro-Kyrra. Dddexr
Marnyca. (00bSICHEHHE).
VYpaBHeHuUE MII0CKOM BOJIHBI (BBIBOT). BOTHOBOE YMCIIO U BOJTHOBOM BEKTOP.
[Imockast 3BykoBas BojHa uMmeer nepuoa T=3 Mmc, ammautyny A=0,2 MM U IJIMHY BOJIHBI
A=1,2 m. [lng Touek cpenbl, yAaleHHBIX OT UCTOYHHKA KOJeOaHUIl Ha pacCTOSHUE X=2 M,

Haiiti: 1) cmemenne  (x,7) B MOMEHT £1=7 Mc; 2) CKOpocTb Y7 (x,t) u yckopenne ¥/ (x,1)

B TOT ’kK€ MOMEHT BpemeHu. HauanpHas ¢asa pasna 0.

Buaer Nel9
YpaBHeHHE TUIOCKOM BOJIHBI, PACHpPOCTPAHAIONIECHCS B MNPOU3BOJBHOM HaIpaBICHUU
(BbBOn). BomHOBoe wuymcno u  BonHOBOWM BekTop. Koadduiuments 3aryxaHus u
MOTJIOLICHUS BOJHBIL.
[Tanenue mapuka B BA3KOW KUAKOCTH. BbiBox Qopmyinbl ans pacdera kodp¢uimenra
BSI3KOCTH 1 KUIAKOCTH. 3ak0oH CTtokca. PU3NYECKUI CMBICT M.

Konebanusi TOYKM TPOUCXOMAT MO 3aKOHY x:Acos(a)t+(a(,). B HekoTOpblli MOMEHT

BPEMEHH CMEIIEHHE X TOYKH paBHO 10 cM, ee CKOpPOCTh M YCKOPEHHE pPaBHBI
cootBetcTBeHHO 30 cM/c u (-100 cm/c?). Haiitn aMmiuTyny A, IUKIHYECKYIO YacTOTy o,
nepron T u pasy ¢ = (@t +¢,) B paccCMaTpHBaeMbIi MOMCHT BPEMCHH.

Buier Ne20.
Yro Taxkoe 3ByKOBble BOJNHBI? Cuila, TPOMKOCTb, HMHTEHCUBHOCTb 3BYyKa. YIJBTPa3BYK, €r0
nonydeHue u npumeHenue. Iddext Jomrepa.
®opmyna [lyazeitns (BbiBox). Pu3nyecKkuii CMBICT KOAPPHUIMEHTA BI3KOCTH 1.
3Byk wactotod v=500 I'm pacnpocrpansiercs B asore npu T=300 K u P=100 xIla.
Awmruntyaa 3BykoBoro gasieHust Po=1 Ila. Onpenenuts ammmtyny A kKojaeOaHUN Y4acTHIL
azoTa.

Buier Ne21
Beyxaennsie konebanus (ypaBHEHHE IBUKEHHS). AMIUINTY/Aa U 4acTOTa BBIHYKIECHHBIX
KoJIeOaHUH.  AMIUIMTYHO-4aCTOTHAsl ~ XapaKTEPUCTHKA BBIHYXJIEHHBIH  KoJeOaHUi.
Peszonanc. [lobpoTHocTh. lllMpuna pe3oHaHCHON KPUBOM.
[Tepron konebaHuil MPY>KUHHOTO MasTHUKA (BBIBOMA). YacToTa COOCTBEHHBIX KOJeOaHUM
NPYKUHHOT'O MAasTHUKA.
Ilepuon To cobcTBeHHBIX KONeOaHUl MPyKUHHOTO MasiTHHKA paBeH 0,55 c. B Bs3koit cpene
MEepUoJ; TOr0 K€ MasTHUKa cTtan paBHbIM 0,56 c¢. OnpenenuTs PE30HAHCHYIO YacTOTy
KOJIEOaHUH Vpes.

Buier Ne22
CoOctBeHHble KONeOaHMA. OHeprus TapMOHMYECKMX KosiebaHuid. MakcumanbHas
KMHEeTHYecKkass U MaKCHMallbHasl MOTEHLMAJIbHAas SHEPrus TapMOHUYECKUX KojeOaHUuM.
O01ee ycnoBre rapMOHUYHOCTH KOJICOaHHM. (JI0Ka3aTeIbCTRO).
3akoH Hprorona mis xkupkoctu. 3akoH Crokca. ®dusnueckuid cMbica 1. UTo Takoe
TPagUEHT CKOPOCTHU KHUAKOCTH IPU TEUCHUHU KHUIKOCTHU B IIHIIMHIPUIECKON TpyOe?
B ropu3oHTaqbHO PacHoNoXKeHHOH Tpybe ¢ miomanpio Si=20 cM? TedyeT *UaKocTh. B
OTHOM MecTe TpyOa MMeeT CyXkeHHe C Iomanpio ceueHus Sr=12 cm’. Pasmocts Ah
YpOBHEW B JABYX MaHOMETPHYECKHUX TpPYOKax, YCTAHOBJCHHBIX B IIHPOKOH U Y3KOM
4acTsAX TpyOsl, paBHa 8 cM. OnpeaenuTh 00BEeMHBIN pacxo Qv KHUIKOCTH.
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Buaer Ne23
BonnoBoe ypaBuenue (BeiBoxa). Onepatop Jlarmmaca.
YpaBHeHHE IBUKCHUS MIPH 3aTyXaIOMUX KOIeOaHUAX. AMIUIMTY/Ia M 4aCTOTa 3aTyXaroIIHX
KoneOanuii (BeiBoxm). JlekpemMeHT U JjorapuMHUUYECKHl JEKpeMEHT 3aryxaHus. Ux
(du3nUecKuil CMBICII.
Bonna pacnpoctpansieTcst B ynmpyroi cpeie co ckopocteio vL=50 m/c. Hammenbiiee
paccrosiHie Ax MEXIy TOYKaMu cpenbl, (a3pl KoIeOaHWil KOTOPHIX MPOTHUBOIOJIOKHEI,
paBHO 2 M. OnpeAeTuTh 9acTOTy V KOJIeOaHU.

Buier Ne24
DHeprusi ynpyroi BOJHBI M CpeAHEe 3HaUYeHHE OOBEMHOW TUIOTHOCTH JHEPTUU (BBIBOI).
Bekrop YmoBa-Iloiitnara. UHTEHCUBHOCTD BOJIHBI.
VYpaBHeHHE HEpa3pbIBHOCTH U ypaBHeHme beprymm (BeiBox). Kak oGpasyercs
«BcachIBarouin» 3¢ ekt B kapOroparope?
Haiitn Bo3Bpamaromyto cuiny Fp B MmomeHT ti1=1 ¢ u mosnyto sHeprutro E MarepuanbHO
. 2r
TOYKH, COBEpIIAIOIIEH KolebaHus Mo 3akoHy x = Acoswt, rae A=20 cwm, a):?c .

Macca m Touku paBHa 10 r.

Buier Ne25
®dusndeckuil MasSTHUK W Tepuon ero kosnebOanuii (BbiBom). IlpuBenaeHnas mnuna. LleHTp
KayaHUS ¥ CBOWCTBO CONMPSKEHHOCTH (PU3MUECKOTO MAsTHHKA.
IIpupona 3Byka. Cuiia 1 TpOMKOCTb 3ByKa. CKOpPOCTh 3ByKa B ra30BOMl cpenie. YIbTpa3BYK,
€ro noyiyueHue u npumerenue. Dpdext Jorepa.
Tonkuii 00pyd, MOJBEIICHHBI Ha TBO3]lb, BOUTHIN TOPU3OHTAILHO B CTEHY, KOJICOJIETCS B
IUIOCKOCTH, TapamiensHoi creHe. Paamyc R obpyuya paBen 30 cm. Haiitu mepuox T
Kojebanuit oO0pydya. MoOMEHT WHepuuH OoOpyda OTHOCHTEIIBHO OCH, MPOXOMASAIICH depes

LeHTp Macc, paBeH J, = mR’

buier Ne26
O¢pdexkr Marnyca. JloboBoe compoTHBIEHHE U TOAbEMHas cuia. Tpu TIPUUYMHBI
BO3HUKHOBEHUS JIOOOBOIO CONPOTHBIIEHHS B BA3KOW *kMIKOCTU. [logbemMHasi cuia KpblLia
camorneta. @opmyina XKykosckoro-Kyrra.
®dopmymna [lyaseitns (BbIBO).
B 1pybe ¢ BHyTpeHHMM auamMeTpoMm d=3 cM TedeT Boja. OmpenesiuTh MaKCHUMaJIbHBIN

MaccoBbli  pacxoq BOAbl  Qmax MPH  JaMHHAPHOM TCYCHHU. Py , =10° e/ m’;

Mu0 =107 Ma-c.

Buier Ne27
CKOpOCTh TE€UEHHUs BA3KOH JKHUIKOCTH 1O TpydOe (BhiBoxm). JlaMmmHapHOoe W TypOyJIeHTHOE
TeueHus. Yem ompezpensercs xapakrtep TedeHMs? UYTo Takoe rpaaueHT ckopoctu? Ero
HanpasieHue. Yucno PeiiHonpaca.
I'apmonnueckue konebaHus. YpaBHEHHE TaPMOHHUYECKOro ocimusTopa (BbiBox). Ilepuox
KOJIeOaHM MaTEMaTHIECKOTO MasTHUKA (BBIBOJT). DHEPTHS TAPMOHUYCCKUX KOJICOAHMIA.
Omnpenenuts nepuon T 3aryxaromux konedbanuid, ecnu nepuoa To coOOCTBEHHBIX KoJeOaHUi
cUCTeMBI paBeH 1 ¢, a morapudmMudeckuii 1eKpeMeHT 3atyxanus 0=0,628.

Bbuaer Ne28
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VYpaBHeHHE 3aTyXalomMx KojieOaHuil. AMIUIMTYJa M 4YacTOTa 3aTyXalolMX KoJeOaHuil.
HexpemenT 3aryxanus. Jlorapudmuuecknii 1ekpeMeHT 3aTyxanus. x pusznueckuii cMbIC
(BBIBOJIBI).

[Tagenue mapuka B BSI3KOH KUAKOCTU. BbiBoa Gopmynsl s KoaduimeHTa BI3KOCTH 1
KUJIKOCTU. PUBHUYECKHI CMBICI 1).

Konebanus TOYKM HPOHCXOIAT MO 3aKOHY x=Acos(a)t+¢)0). B HekoTophlii MOMEHT

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

o, T, ¢ =(wt+¢,) B paccMaTprBaeMblii MOMEHT BPECMEHH.

Buier Ne29

Wntepdepentus u audpaxius BoJH. YCIOBUS max M min uHTepdepeHunu. BomHoBas
MOBEPXHOCTh U (POHT BOJHBL. CTOsiure BOIHBL. KOOpAMHATHI y3JI0B M MMyYHOCTEH CTOSTYEH
BOJIHBI (BBIBOJ).

DHeprusi ynpyroil BojHBI (BbIBOA). CpenHee 3Ha4YeHHE OOBEMHOW TIJIOTHOCTH SHEPTHH
BOJIHBI (BbIBOA). BekTop YMoBa.

Onpenenuth KaxKylyrcs 4acTOTy V 3BYKOBOT'O CHUTHaJIa, BOCIIPUHUMAEMOT0 MAalIMHHUCTOM
CKOpPOTO 10€3/1a, €CJIM CKOPBIM M0e3/1 MpUOIMKAETCs K CTOSALIEMY Ha MYTAX 3JIEKTPONOoe3ay
CO CKOPOCTBI0 L=72 KM/4ac. DIEKTPOIOE3]] MOJaeT 3BYKOBOW CUTHAT YacToTol vo=0,6 K[ 1I.

Buier Ne30

VYpaBHEeHHE TIIJIOCKOM BOJIHBI, PACHPOCTPAHSIONICHCS B MPOU3BOJBHOM HAIMPABICHUU
(BbIBOM). BonmHOBOE 4MCIO M BOMHOBOM BEKTOp. AMIUIMTYAa, (a3a, UIMHA BOJHBI U
CKOPOCTb paclpOCTPAHEHHUSI BOJIHBI.
Dddext Homnepa. YabTpa3Byk, ero moyiydeHue u npuMmenenne. CKopocTh 3ByKa B Ta30BOU
cpene. AKyCTUYECKOE U YIEIbHOE aKyCTUYECKOE COIPOTUBIICHHUS.
OnpenenuTts JUIMHY Oeryiiei BOJIHBI A, €CIIH B CTOSTYEH BOJIHE pacCTOSTHUE [ MEXY:

1) mepBoil u AeBATOM My4yHOCTAMH paBHO 20 cM;

2) nepBOH U LIECTHIM y3JI0M paBHO 20 cM.

Buaer Ne31

[Tepuomnueckuit mporecc. [apmonmueckue kosiebanus (ypaBHEHHE). AMIUTATYAA,
nepuoj, (aza, yactora KoebaHuil. Y paBHEHHE TAPMOHIUYECKOTO OCIIUIUISITOPA (BBIBO).
WnTepdepentus u qudpakius BoaH. KorepeHTHbIE BOJIHBI, YCIOBUS BOSHUKHOBEHHS max
u min uHTepdepernnu. Ctosune BOJHBL KOOpAWHATHI Y37IOB M IMYYHOCTEH CTOSYEH
BOJIHBI (BBIBOJ).

B mmpokoit yacTH ropu30HTAIBHO PACHOJIOKEHHOW TPYOBl TeueT HEPTh CO CKOPOCTHIO
L1=20 m/c. OnpenenuTs CKOPOCTh L2 HEPTH B Y3KOH YacTH TPYyObI, eciiu pazHOCTh AP

JaBJIEHUN B IMUPOKOW W y3KkuxX vacTsax ee paBHa 10 xlla. ITnotHOocTh p HedTH paBHA
0,9:10% xr/v?.

Buier Ne 32
VYpaBHeHHE TIIIOCKON BOJHBI (BBIBOJ). BoMHOBOE umciIo W BOMHOBOW BekTOp. BomHOBas
NMOBepXHOCTh U (PpoHT BoNHBL. CKOPOCTH pacmpoCTpaHEHUS MPOAOIHHBIX M MOMEPEUHBIX
BOJIH (BBIBOJ). [[7TMHA BOJTHBEL.

F
Uem oTiMyaroTcs KUAKOCTU M ras3bl OT TBepAbIX Ten? B uem pasnuna mexay P :E u

F
O'ZE? 3akonbl ruapoctatuku. (Ilackams, Apxumena, COOOIIAIOIIUXCS COCYIOB).

VYcnoBue mutaBaHus Ten (BBIBO).
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3. AmmmTyna 3aTyxamomux kojeOanuil 3a 10 MuUHYT yMmeHbmmiack B 5 pa3. OnpenenuTsb
KO2(PUITUEHT 3aTyXaHuS Y.

Buier Ne33
1. ®wusmyeckuii MasTHHUK: Tepuoa KojebaHuil (BBIBOJ), MPUBEACHHAS JUIMHA, [IEHTP KauyaHUs,
CBOMCTBO COMPSKEHHOCTHU. Y paBHEHUE TapPMOHUYECKOTO OCIIIIISTOPA (BBIBO).
2. BomHOBOE ypaBHEHUE (BBIBOT).
3. Jlarynnsiii mapuk auameTrpoM d=2 cM TajaeT ¢ MOCTOSHHOW CKOPOCTBIO B TIJIMIICPHHE.
SIBnsierca U ABUKEHUE TIIMIIEPUHA, BBI3BAHHOE MaJCHUEM B HEM IIAPUKA, JIAMUHAPHBIM?

Pram. = 8’55103 KZ/M3 > Moy = 1,48 Ila-c.

buner Ne34

1. CxopocTh TeueHHs BS3KOM >KUAKOCTH IO HUIMHApPUYECKOH TpyOke (BbIBOX). ['pamgueHT
ckopoctu. JlamuHapHoe u TypOyneHTHoe TedeHue. Yucio PeitHombaca.

2. Wnrepdepenuuss BomH. KorepentHsie BomHbl. CTosurie BoiHBL KoOpauHaThl Y370B U
MYYHOCTEN CTOSYEH BOJIHBI (BBIBO).

3. Huck pammycom R=50 cM kosebiercs OKOJIO TOPU3OHTAIBHON OCH, MPOXOJSIICH depes3
CepeuHy paauyca AUCKa MNEPHEeHAMKYJISPHO IUIOCKOCTH JuCKa. OIpenenuTs INEepUON
KOJIEOaHUH TaKOTO MAasTHUKA U MPUBEICHHYIO JIUHY L.

Bunaer Ne35

1. 3axonsl rtugpocratuku (Ilackams, Apxumena, COOOLIAIOMIMXCS COCYIOB). YCIOBUE
TJIaBaHus TeJl (BBIBOI).

2. VYpaBHeHHE OBM)KCHUS MPHU BBIHYXKICHHBIX KOJNEOaHUAX (BBIBOM). AMIUIMTYTHO-4aCTOTHAS
XapaKTepUCTHKA BBIHY)KJICHHbIX KoyieOaHui. Pe3oHaHc U pe3oHaHCHas 4acToTa.
Pe3onanchas ammuryna. JJooporocts. llluprna pe3oHaHCHONW KPUBOH.

3. Omnpeaenuts JorapuPMUIECKUN TEKPEMEHT 3aTyXaHus ® CUCTEeMBI, JJIsi KOTOPOH Pe30HaHC
Ha0II01aeTCs MPU YaCcTOTE, MEHBIIEH coOcTBeHHOM YacToThl vo=10 k't Ha Av=2 k[ 1.

Kpumepuu popmuposanusn ouenok (ouenusanus) Koai0Keuyma no memam OuCyuniIuHvl

JlaHHBIN OMpOC SBISETCS OMHUM W3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHWM CTYACHTOB IIO
quciumuiiae «MexaHuka», KOTOPBIH MOKET OBITh OCYIIECTBIEH, KaK B HMUCbMEHHOW, TaKk U B
ycTHOU (popme. Pa3BEpHYTHIN OTBET CTyJAeHTa JODKEH MPEICTABIATH COOOM CBSA3HOE, JTOTHYECKH
nociieIoBaTelbHOE COOOIIeHHEe Ha 3aJaHHYI0 TeMy, II0Ka3blBaTh €ro yMeHHe MPHUMEHSTb
onpeneneHusi. Ilpu oOlLeHKe OTBeTa CTyJEHTa CJIEAYeT PYKOBOJCTBOBATHCS CIEAYIOIIUMH
KPUTEPUSIMH, YUUTHIBATH:

—  MOJHOTY Y MPaBWIbHOCTb OTBETA;

—  CTeINeHb OCO3HAHHOCTH, MIOHMMaHUS U3Y4EHHOTO;

—  sA3BIKOBOE O(hOpMIICHHE OTBETA.

B pezynomame konnoxeuyma ooyuarouuxca o4eHuaom no ciedyrouium Kpumepuim:

«OMIUYHBIIL  (BLICOKUL) YPOBEHb KOMNEmeHyuu» - CTaBUTCA 3a PadOTy, BBHIOJIHEHHYIO
MOJHOCThIO 0€3 OmMOOK M HEeI0YeTOB; OOYJAIOUIMHCS JEMOHCTPUPYET 3HAHHUE TEOPETUYECKOTO H
MPAaKTUYECKOro MaTepHaa Mo TeMe npakTuueckoi padbotsl, pemeHo 100% 3anay;

«xopowiutl (HOPMAIbHBIL) YPOBEHb KOMNemeHyuu» - CTaBUTCS 3a paloTy, BBHITIOJTHEHHYIO
MOJIHOCTBIO, HO MPH HAJTMYUU B HEH He OoJiee 0THON Herpy0oii OImMOKH U OJTHOTO HeoueTa, He Ooee
Tpex HemoyeroB. OOyJaromUiicss EMOHCTPUPYET 3HAHWE TEOPETUYECKOTO M IMPAKTUYECKOTO
Marepualia o TeMe MPaKTHYECKOH paboThl, MOMycKas He3HAYUTEIbHbIE HETOUYHOCTH IMPU PEIICHUH
3anay, pemeHo 70% 3anau;

«YO0BIEMBOPUMENbHBILL (MUHUMATbHBIL, NOPO2O0BbLIL) YPOBEHb KOMNEmeHyul» — CTABUTCS 3a
paborty, eciau GakajaBp MPaBUIBHO BBHIMOIHUI HE MeHee 2/3 Bceil paboThl WM AOmycTHs He Ooree
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OJTHOH Tpy0Ooii OIIMOKH U JBYX HEJOYETOB, HE OoJiee OJJHOM Tpy0oil M OHOI HerpyOoit omuoOKu, He
Oonee Tpex HErpyobIx OIMHMOOK, OAHON Herpy0oil. OOydarommiics 3aTpyIHSETCS ¢ TPaBUIBLHON
OLIEHKOM IPEJIOKEHHOM 3ajauul, JaeT HEMOIHbIN OTBET, peleHo 55% 3amau.

«Hey008NIemeopUmeNnbHblll (HUdXMCe NOpPo208020) YPOBEHb KOMNemeHyuuy — CTaBUTCS 3a padoTy,
€CJIM YUCII0 OUIMOOK M HEIOYETOB MPEBBICUIIO HOPMY JUISl OLICHKH 3 WJIM TPABUIILHO BBIIIOJHEHO MEHEe
2/3 Bceit paboTbl. O0yJaronMiics 1aeT HEBEPHYIO OLIEHKY CUTYalHH, perieHo MeHee 50 % 3aau.

WroroBelii 0ami, B COOTBETCTBHHM C YCTAaHOBJICHHBIMH KPHUTCPHUSMH, OIPEICISICTCS
HpenozlaBaTeneM. MaKCI/IMaJII:HOC KOJINYECTBO 63.J'IJ'IOB 3a ,Z[aHHBIﬁ BU KOHTpOJISI MOXKET
cocrtasiatk oT 0 — 8 6as110B.

5.2. Ouenounvie mamepuanvl 011 pyoeHcHO20 KOHmMPOAA. Pybesicnviti KoOHmMpowb
OCYILIECTBIISICTCS 1O OO0Jiee WM MEHEe CaMOCTOSITENILHBIM pa3feliaM — Y4eOHBIM MOIYJISIM Kypca |
IPOBOAMTCS IO OKOHYAHUU H3YyUEHHUs MaTepuana MOAYNS B 3apaHee YCTAaHOBIEHHOE BpeMsl.
PyOexHbIli KOHTPOJIb MPOBOAMTCS C IENBIO ONMpEAeTeHHs] KaueCcTBa YCBOSHUSI MaTepruaa yueOHOro
MOJyJisl B LIeloM. B TeueHue cemecTpa MPOBOAUTCS MPU MAKUX KOHMPOIbHBLIX MEPORPUAMUA RO
epaghuxy.

B kadectBe hopm pyOeKHOTO KOHTPOJISI MOKHO HCIOJIb30BaTh TECTUPOBaHUE (TMCHMEHHOE
WA KOMITBIOTEPHOE), MIPOBEICHIE KOJUTIOKBUYMa WJIM KOHTPOJIBHBIX paboT. BeIMonHSIEMbIe pa0oThI
JOJDKHBI XpaHUTHCS Ha Kadeape TeuyeHHH Y4eOHOro roja M 1o TpeOOBAHUIO MPEIOCTABISATHCS B
YnupaBneHue KOHTpoOINsi kadecTBa. Ha pyOexHbIe KOHTPOJBHBIE MEPOMPHUSATHS PEKOMEHIYETCS
BBIHOCUTH BECh ITPOrpaMMHBIN MaTepHrall (Bce pa3ziesibl) M0 AUCIHUILIHHE.

5.2.1. Ouenounvie mamepuaibl: mecmogwvle 3a0anus no oucuunaune «Mexanuxkay
(xoumpoaupyemas komnemenyus OIK-2). IlonHolii mepeuetb mecmognix 3a0anuil
npeocmaenen ¢ JOUC =htip://open.kbsu.ru/moodle/course/view.php ?id=1240)

1. KuHemaTuka npsAMOJIMHEHHOT0 IBHKEHHUSI.
1. VckopeHne MaTepuanbHON TOUKM, JBMKYIIEHCS cornacHo ypaBHeHHIo x=A+Bt+Ct’, rne C= —
0,5 m/c’, B MOMeHT BpemenH t=4 c: (2)

1) 10 2)-10 +3)-12 4)4 5) 12
2. CpenHsisi CKOpPOCTh aBTOMOOWIIS, TpoexaBmiero 3/4 CBOEro MyTH CO CKOPOCThIO 54 km/d,
OCTJIBHYIO YaCTh IYTH - CO CKOPOCTHIO 72 KM/Y (B M/C): (2)

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

3. CkopocTh Tena B HauBBICHIEH TOYKE MOABEMA, €CIM €ro OpOCHIM BEPTUKAIBHO BBEPX C

HavYaIbHOU ckopocThio 30 M/c (B M/C): (1)
1) 10 2) 20 3) 40 +4)0 5) 50
4. Monysib BEKTOpa r=5i-T7j+k paBeH: (1)
1)7,5 2)9.3 3) -8,66 +4) 8,66 5)-7,5
0,=4i -5j+k  U,=-20+7j-5k, (1)

5. Cymma 1ByX BEKTOPOB

1) 53 2) 45 3)0 +4) 2i +2j—4k 5) 6i +12j +6k
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6. [1yTh, IpOICHHBIN TEJIOM 3a 5 ¢, €CIM Ha pUC. MPEACTABJICH rpadK 3aBUCUMOCTH TPOEKIINU

YCKOpPEHHsT OT BpeMeHH ax(t), a HavaimbHas CcKopocTb Tenma paBHa O (B M):

2)

2

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

2. KunemMaTnka KpMBOJIMHEHHOI0 IBHKEHHS.
1. HayanbHasg ckopocTh KaMHS, OpOILIEHHOTO C BBIIIKK B TOPU3OHTAJIbHOM HAIPaBICHUU U
yImaBIIero Ha 3emiito 4depe3 2 ¢ Ha pacctosHud 40 M OT OCHOBaHHMS BBIIIKKM (B M/C):
(1

1) 20 2) 10 3) 30 4) 15 5)25
2. CkopocTh TOYKM B MOMEHT BPEMEHHM, KOIJla HOPMAJIbHOE YCKOpEHHE TOYKH, JBIXKYILIEHCS MO
OKpYKHOCTH pazuycoM 10 M paBHO 4,9 M/c? , a BEKTOPHI MOJHOTO M HOPMATBHOTO YCKOPEHHMIl
o6pasytot yron 60°: )

1) 6,5 m/c 2) 7,0 M/c 3) 7,0 pan/c 4)8,0m/c  5) 8,5 pan/c
3. CKOpoCTh Msya, OPOIIEHHOTO ¢ HAualbHOH cKopocThio 20 M/c moa yriaom 60° k ropusoHTY, B
BBICIICH TOYKE TPACKTOPHH (B M/C): (D)

1S5 2) 10 3) 15 4) 20 5)25
4. YI10BOE yCKOPEHHE KOJIeCa, BPAIABIIErocs ¢ YacTOTOoM 5 ¢! 1 ocraHoBHMBIIErocs yepe3 1 MuH.
MOCJIC Havaja BpaImeHUs: (D)

1)-0,75 m/c>  2)0,52 m/c? 3)0,35¢c> 4)-0,52¢?  5)0,75¢2
5. Jluneiinas cKopocTh TOYEK 3E€MHOI TOBEpXHOCTH, Jexkamux Ha mmpore 60° (R3=6400 km):

(D

1) 250 m/c 2) 300 pan/c 3) 365 pan/c 4) 233 m/c
6. BekTop MOJHOIr0 YCKOPEHUS MTPU KPUBOJIMHEWHOM JIBUKEHUH (1)
l)a:an_aT 2)5: af+af 3)a:\/af—af
. dv
a=— o .
4) dt 5)d=@-R 6) 4=t 4,
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3. /IluHaMMKa MAaTepHaJbLHOW TOYKM M TeJa, JBWKYLIErocss mnocrymnarejbHo. Cuibl B
MeXaHHKe. 3aKOH COXpaHeHHsi mMmyJabca. PaGora, sHeprus, MOIHOCTb. 3aAKOH COXpaHEHUs!
JHEpPrum.

1. IToka3zaHue BecOB BO BpeMsi JBHKEHHUS TPY30B, €CIIU 4Yepe3 OJIOK, MOABEIICHHBIN K MPYXKUHHBIM
BecaM, IMEPEKMHYT IIHYp, K KOHIAM KOTOPOIrO NPHUBS3aHbl TPy3bl Maccod 2 Kr U 3 KrI:
(2)

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

2. Cuyia CONMpOTHBIEHHUS BO3/yXa, €ClIH TeJo MAaccoil 3 Kr majaer B BO3LyXe C yCKOpeHHeM § M/c’:
(1)

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

3. Bricota h Haj moBepXHOCTHIO 3eMiIM, Ha KOTOPOH HANpPSDKEHHOCTh T'PAaBUTALIMOHHOTO OIS
3emum paBHa 1 H/kr (R3=6400 km): (1)

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

4. OTHOIIIEHWE HAaYaJbHOW KMHETHYECKOW PHEPTUU Tejla K €r0 KHHETHUYECKON SHEPruu B BEpXHEU

TOUKe  TPAaeKTOpPUM, ecid  Tedo  OpomeHo mox  yraom  60°  k  ropu3oHTY:

)

1 2)2 3)4 4) 5)

5. 3MeHeHHMe BHYTpEHHEH SHEpruu JABYX IIApOB MaccaMH 2 K M 3 KI, JBHXKYLIUXCA CO
cKopocTsIMH 8 M/C U 4 M/C, COOTBETCTBEHHO, TOCJI€ HEYIPYroro yjaapa, €Cid Liapbl ABHKYTCS
HaBCTPEdy APYT APYry: (2)

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

6. XKecTkocTh cuCTeMBI JBYX TpPYKHH ¢ kectkocTssMu 5 kH/Mm u 10 xH/M, coennHeHHBIX
nocienoBarenbHo (B KH/M): (1)

1)3,1 2)3,2 3)3.3 4)3.4 5)3.5

4. lnHaMHKa BPalIaTeJIbHOI0 ABUKeHNs. 3AKOH COXPAHEHUsI MOMEHTA HMITyJIbCa.
1. Ileperpy3ka, ucoeITbIBacMasi JIETYMKOM B caMmoJieTe, ONMChIBaroleM neriao Hecrteposa
pamuycom 200 M, B HIKHEHM TOUYKE TpPAaGKTOPUHU, €CIU CKOpocTh camosiera 100 w/c:
(1

1)2 2)4 3)6 4) 8 5) 10
2. YTon OTKJIOHEHUs HUTH MasTHUKA C TPY30M MAaccod m OT BEPTUKAIM, €CIU HATSXKEHUE HUTH B
MOMEHT IPOXOXKICHUS TOJIOKEHUS paBHOBECHUS paBHO 2mg: (2)
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1) 60° 2) 45° 3) 30° 4) 50° 5) 90°
3. MOMEeHT UHEepLUU TOHKOTO OJHOPOJHOTO cTepskHs aruHoM 30 cMm u maccoit 100 T OTHOCUTENBHO
OCH, TICPNECHAUKYIAPHOH CTEpXKHIO M TPOXOAsmell uepes ero KoHen (B Kr-m2):
(2)

1)1-103 2)2-107 3)1,5-10° 4)3-103 5)4-1073

4. JluHeWHasi CKOpPOCTh IIEHTpa IIapa, CKaTUBIIETOCs 0e3 CKOJNBKEHUS C HAKIOHHOHN IIOCKOCTH

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 UHEPITMU CUCTEMBI MaTepUATBLHBIX TOYCK: (D)
. dr, P 4
Z[miri Xj] ml’jlﬂ P miﬂ
D ) 3) dr gy "% 5) dt

6. Cuna Kopuomnuca, ¢ KOTOpoil moe3q ACHCTBYET HAa PENbChl, €CIM MOE3]T MacCOM m UIET Ha
HIMPOTE (@ C FOra Ha CEBEP CO CKOPOCTBIO UL (M - YIioBas CKOPOCTh BpallleHUsl 3€MJIM BOKPYT

CBOEH OCH): (1)

1) 2) mo’R sing  3) 2muwsing 4)

5. KoJjed0aTeIbHOE IBHKEHHE

1. CkopocTb  TOYKHM,  COBEpIIAIOIIE  TapMOHMYECKHME  KOJeOaHHs MO  3aKOHY
x=Acos( ), rje A=2 CM, = e,
= 6 pag, B  MOMEHT BpemeHu  t=1 c (B ™o
)
1) 0,01 2) 0,02 3)0,03 4) 0,04 5) 0,05
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2. Hauvanbnast ¢a3za koieOaHWl TOYKH, COBEPIIAIOIINA TapMOHUYECKHUE KOJICOAHUS TO 3aKOHY

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

3. MakcuManbHOe 3HAYCHHE KHHETHUYECKOW HHEPIuu, €CiM KoleOaHWs MaTepHallbHOW TOYKH

Maccoi 0,1 T mpoucxomsT Mo 3aKOHy X=A cos(cot), rae A= 10 cm; =10c! (B
MKJ[K): 3)
1) 10 2) 20 3) 30 4) 40 5) 50

4. ITepuox xonedanuit o0Opyda panuycom 40 cM, MOABEIICHHOTO HA I'BO3/b, BOUTHIN B CTEHY (B C):

2)

1) 1,55 2) 1,76 3) 1,80 4) 2,55 5) 1,80
5. l3MeHeHHME MaKCUMAJIbHOW KHHETHYECKOW OSHEPrUM TapMOHMYECKHX KoOJeOaHWH, eciu
aMIUTUTYAa KoeOaHui yBeInuuTcs B 4 pasa: (1)
1) ymenbuTcs B 2 pasza 2) yBenuuuTcs B 16 pa3
3) HEe UBMEHUTCS 4) ymenbmutes B16 pa3

5) yBenuuures B 4 pasa
6. Ilepuoy koneGauuii cronduka pTyTu Maccoit 120 r B U- 06pasHoii TpyOke cedenuem 0,3 cm® mpu
BBIBEJICHUH €0 U3 TI0JIOKEHHS paBHOBECHS (B C): (2)

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

6. BosiHBI B ynpyroi cpeae. AKyCTHKA
1. JlnuHa BOJIHEIL, €clM BOMHOBOE 4ucio k=2 M (B M): (1)

1) 6,28 2) 3,14 3) 0,32 4) 4,55 5) 12,56
2. Yacrora xoneOaHmii, €CJIM BOJTHA PACIPOCTPAHSETCS B YIPYrou cpeae co ckopocteio 100 m/c, a
HAUMEHBIIIEE PACCTOSHUE MEXY YaCTUIIAaMU Cpefibl, (ha3bl KoJaeOaHU KOTOPBIX MPOTHUBOIIOIOKHBI,
1 m (8 Tn): (1)

1) 10 2) 20 3) 30 4) 40 5) 50
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3. CxopoCTh NMPOJOJIBHBIX YIPYTHUX BOJIH B aJIOMUHUH ( pAl=2,7-10°kr/™?; E=69
['TIa) (B xkm/c): (1)
1 2)2 3)3 4)4 5)5

4. OTHOLIEHHE CKOPOCTEN 3ByKa B a30T€ M KUCJIOPOJAE NpPU OAMHAKOBOM TEMIEpaType Ta30B:
(1

1,1 2)1,2 3)0,8 4)0,7 51,3
5. Kaxymasicst gactoTa TOHa Il TTacCaKupa, Korja 1moe3a NpruoIMmKaeTcs co ckopocThio 40 M/c
3NIEKTPOBO3Yy,  TYAOK  KOTOoporo  gaer  curHan  yacrorod 300 Tm (B T
2)

1) 350 2) 400 3) 300 4) 336 5) 420
6. AMIIITUTYy1a 3ByKOBOT'O JIaBJICHUSI B CYXOM BO3yXe (CKOPOCTh 3ByKa 332 M/C), ecliid aMILIUTY/1a
KonebaHui  dWacTul Bo3dayxa 2 MKM, a dvacrota 3Byka 500 Tm, (B [Ila):
2)

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

7. PeaaTUBHCTCKASI MEXaHUKA

1. KuHeTnueckasi 3HEprusi PENSTUBUCTCKOM YacCTHIIBI MAacChl M, ABMKYIIEHUCS CO CKOPOCTBIO L:

(D

1) 2) moc? 3) moc?

4) moc? 5) mc?
2. llonHas »Heprus W HUMNOYJIbC PEISATUBUCTCKOM YAaCTHIBI C MacCod TMOKOSA Mo CBS3aHBI

COOTHOIIICHHUEM (D

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

3. PenstuBHCTCKOE 3aMeJIeHHE XOJa JBIXKYIIUXCA 4acoB (At - Bpems, U3MEPEHHOE 10 yacaM B

HETOABUKHOU cucreme OTCUeTa, At - coOCTBEHHOE BpeMsi):
(1)

1) At'= 2) At=

3) At=At' 4) At=

4. PenstuBucTcKas (GopMmylia CIOKEHHUS CKOPOCTeH, eciu L' - ckopocTh oTHocuTensHo K', vo -

MEPeHOCHas: CKOPOCTh, UL - a0CONIOTHAasT CKOPOCTh  (CKOpPOCTh  oTHocuTenbHO  K):
(1)

1) 2)

3) 4)

5. CkopocTh, IpH KOTOPOW KMHETHYECKasl YHEeprus J000W YacTUIbl paBHA €€ YHEpruH Mokos (B
M/c): (1)

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

6. lHBapraHTHOI BeTMYMHOH B rpeoOpa3oBanusax JlopeHua sBusercs: (1)

1) macca 2) Bpems 3) nmuHa  4) IPOCTPAaHCTBEHHO-BPEMEHHON MHTEPBAT  5) CKOPOCTh

6) yCKOpeHHE
7. Kunetnueckast aneprus Ex nu ummnynbsc P pensTUBUCTCKON 4acTULIBI C MAaCCOM MOKOSI Mo CBS3aHbI

COOTHOILICHUEM: 2)
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1) Ei= 2) P= 3) P

4) 5) pzczzEk(Ek+2moc2)

8. CkopocTh, HpU KOTOPOH MPOJOJbHBIE pa3Mepbl Tella yMEHbLIaTcs B JABa paza (B M/c):

(1
1)2,0-10% 2)2,7-108 3)2,8-108 4)2.3-10% 5)2,6-108

8. 'uapocraTuka u ruIpOAUHAMHUKA

1. YpaBHeHHE HEPA3PBIBHOCTH CTPYH UMEET BU/I: (D)
1) 2) 3) v1 -S2=V2=L2-S1

4) 5)

2. YpaBuenue bepuyim B o01ieM cirydyae UMeeT BHL: (1)
1y 2)

3)P+ 4)P

3. 3akoH HproTOHA [7151 BS3KOM KHUAKOCTH (1) - BSI3KOCTB): (1)
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AP

L

1) F= 2) F=- 3y F=ma 4y F=-ma 5) At

4. Yucno PeliHombaca s TMOTOKA BSI3KOW OKUAKOCTH B TpyOke amamerpom d (p, M, v -
MJIOTHOCTh, BA3KOCTh U CKOPOCTb JKUJIKOCTH, COOTBETCTBEHHO): (1)

1) 2) 3)

4) 5)

5. SIBnsieTcst M TOTOK BOJBI JaMUHAPHBIM, €CIM BoAa TeueT mo Tpyde mmamerpom d=10 cm co
cpenHeii ckopocThio 10 M/c (Bsa3kocTs Boasl N=10"ITa-c): (1)

1) na 2) HeT 3) TypOyJIeHTHBIN

6. JIBmkeHue KHUAKOCTH SBJISAETCS TypOYJIEHTHBIM NPH ABMKEHUH IIapHKa B JKUAKOCTH, ecnu (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 ¢hopmuposeanus oyenox no mecmoevim 3a0aHuAM:
(6 GamnoB) — mony4aroT oOydaromuecss C TPaBHIBHBIM KOJIMYECTBOM OTBETOB HAa TECTOBHIE
Bonpockl. Bemonneno 90 - 100 % npenyioxeHHbIX TECTOBBIX 3aIaHUM;
(4 6amia) — nmosyyaroT o0yJaromuecs: ¢ NPaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
—70-89 % ot o01ero ooremMa 3aJaHHBIX TECTOBBIX 3aJaHHU;
(3 6ama) — nosyyaroT o0y4aromuecs: ¢ NPaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
—50-69% ot o01ero ooreMa 3aJaHHBIX TECTOBBIX 3aJaHHI;
(2 6ama) — nmostyyaroT oOy4aromuecs: ¢ MPaBUILHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
— meHee 30-49 % ot o611ero o0beMa 3aJaHHBIX TECTOBBIX 3aJaHUIA.
(1 6amn) — momy4daroT o0yJaroImuecs ¢ MpaBUIbLHBIM KOJMYECTBOM OTBETOB HA TECTOBBIE BOTIPOCHI —
Menee 10-29 % ot o01iero o0beMa 3aJaHHBIX TECTOBLIX 3aaHUM.

5.3. Oyenounvie mamepuansvl 011 NPOMEIHCYMOUHOU
ammecmauyuu (Konmpoaupyemasn komnemenuus OIIK-2).
Llenvio npomesicymounvix ammecmayuti TO JTUCUUIUIMHE SIBISETCS OLIEHKAa KadecTBa
OCBOCHMS JUCITUTUTHHBI 00yJatOITUMHUCS.

53



HpOMG)KyTO‘IHaH arrectanus MnpceaHasHa4dCHa JJid 00BEKTUBHOI'O MNOATBCPIKACHUA U

OLICHUBAHMS JTIOCTUTHYTHIX PE3YJbTAaTOB OOYYEHHUS MOCJe 3aBEPIIECHUS W3YYECHUS TUCIUIUIMHBI.
OcymecTBisieTcss B KOHIIE CeMecTpa W TPEACTaBIseT COOOW HTOTOBYIO OIEHKY 3HAHWHA TIO
TUCIUIIMHE B BUJE MPOBEICHUS IK3aMEHa.

[IpomexyTouHasi arTecTanys MOXKET NMPOBOAMUTHCS B YCTHOM, MUCbMEHHOH ¢opme, U B

dbopme TecTupoBanus. Ha mpomexxyTouHyto arrectamuio oTBoauTcs 10 30 6ayios.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

. [IB>keHHe MarepuaibHOM TOYKM 10 KPHUBOJMHEWHOM TPAacKTOpUM. TaHreHIuaabHOE,
HOPMAJIbHOE M TMOJHOE YCKOpeHHs. POopMyibl MyTH M CKOPOCTH IpU PABHOINEPEMEHHOM
BpalllaTeIbHOM JBH)KEHUU.

. Uarepdepenunst u audpaknus BoiaH. CTosure BOJHBL Y CIOBUS max W min uHTEphEpEeHIUH.
KoopannaTs! y3710B 1 Iy4HOCTEH CTOSYEH BOJIHBI (BBIBON).

. 3agada. HaiiTu yckopeHue a 1eHTpa OAHOPOJIHOTO II1apa, CKaThIBAIOIIETOCS 0€3 CKOJIbKEHUS 110
HAKJIOHHOM IJIOCKOCTH, OOpa3yromie yroia o ¢ TOpU3OHTOM. YeMmy paBHA CHJIa TPEHHS
CLEIUJICHUS I1apa U MIIOCKOCTH?

3K3AMEHAIIMOHHBIN BUJIET Ne 2

. Bextopsl. JlelicTBust Hax BekTopamu. CKaJasipHOE U BEKTOPHOE Ipou3BeneHus. Paguyc-BekTop.
EnvHUYHBIE BEKTOPBI.

. MOMeHT uHepuuu TBEpIOro Tesia. MOMEHT MHEPIMM Tella BPAIICHUS MPOU3BOJIBHON (OPMBI.
Teopema ['toiirenca-IlteitHepa (BbIBOM).

. 3amaga. OnpeaenuTs CUily, ¢ KOTOPOIl BUHTOBKA JEHCTBYET Ha IJIEHYO CTPEIKA MPHU BBICTPEIE,
€CJIM CYUTATh, YTO CO CTOPOHBI BUHTOBKH JECHUCTBYET IIOCTOSIHHAS CHJIA, KOTOPAsk CMEIAET IIEY0
cTpenka Ha S=1,5 cm, a myJs NOKUAAET CTBOJ MTHOBEHHO. Macca BUHTOBKH 5 Kr, Macca imynu 10
T, a CkopocTh ee npu BeiieTe V=500 m/c.

3K3AMEHAIIMOHHBIN BUJIET Ne 3

. [lepuoanueckuii mporecc. ['apmonnveckue konedbanus. ['paduk rapMOHMUECKHX KOJEOaHUH.
AMmuTyza, nepuoj, (asza, yactora KoysebaHuil. Y paBHEHHE TaApMOHUYECKOTO OCIIHILISATOPA.

. Mnepumansupie cuctembl oTcuera. [IpuHiun otHocutenbHOCTH. [IpeoOpazoBanust [ amumies.
WuBapuanTsl npeobdpazoBanwmii ["amues.

. 3amaga. I'py3 Maccoit m=3 T momHMMaroT nebemkoil ¢ yckopeHHMeM a=2 M/c’. OmpenenuTsb
paboTy, mpOM3BEeICHHYIO B TIepBhIe 1,5 ¢ OT Havana noabema.

3K3AMEHAIIMOHHBIN BUJIET Ne 4

. DHeprusi TrapMOHMUYECKHX KojeOaHuii. IlpencraBieHue rapMOHHYECKHX KojeOaHW B
KoMIuiekcHoU popme. CroskeHre rapMOHHYECKUX KosieOanuii. buenwus.

. Kunemaruka tBepmoro tena. [lonarue abGcomoTHO TBepaoro Tena. CremneHU CBOOOABI. YTIIBI
Oiinepa. I[locrynarenbHoe, IJIOCKOE M BpAIATEIbHOE IBUXEHUS TBEPAOrO Teia. Y paBHEHUS
JBUKEHUSI TBEPJIOTO TeJa.

. 3agada. Haiitn yckopenue cBoboaHoro manenust Ha JlyHe, ecnu ee paamyc paBeH 1738 km, a
cpenHsisi INOTHOCTH coctasisieT 0,6 mioTHocTH 3emiu. [lnotHocTs 3emiu - 5,4 r/em’.

3K3AMEHAIIMOHHBIN BUJIET Ne 5

. MoMmeHT wHepuuu TBepaoro Ttena. TeHzop wuHepuuu. OceBble M LEHTPOOESKHBIE MOMEHTHI
uHepUud. MOMEHT MHEePIUH CIUIOIIHOTO U MOJIOTO LWJINHIPOB (BBIBO).
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Cuna. I'paBuTaninoHHas U NHEPLMOHHAs Macchl. 3akoHbl HproToHA. [IpuHIMNI 3KBUBAIEHTHOCTH.

. 3agada. ['mps maccoit 0,5 Kr mojBemieHa K TMPYXHHE, JKECTKOCTh KOoToporl k=32 H/m, mu

coBepIIaeT 3aTyxaroniue koneOanus. OnpenenuTh Mepuoj 3aTyXaroluX KojleOaHui, eciau 3a
BpeMsI IBYX IMOJHBIX KOJICOaHUI aMIUTUTya yMEeHbIImIach B 20 pas.

3K3AMEHAIIMOHHBIN BUJIET Ne 6

. PensTuBucCTCKOE ypaBHEHUE ABUKEHUS. 3aKOH COXPAHEHUS DHEPTHU B PENIITUBUCTCKOM CiydYae.

PenstuBucrckas macca. CBs3b MEXIy pPEIATUBUCTCKUMHU MMIYJIbCOM M KHHETUYECKOU
SHEpPrUeH.
CBolicTBa )XKMIKOCTEN U ra30B. 3aKOHBI THIPOCTATUKU. Y paBHEHHE bepHyun.

. 3agada. Teno OpoIIeHO ¢ HaYaIbHOM CKOPOCThIO Vp TIOJT YIJIOM O K TOPU30HTY. HaiiTu ckopocTh

TeJla B BBICIIEH TOUKE noabCMa U B TOYKE €ro nmaJcHud Ha rOPU30HTAJIbHYIO IMJIOCKOCTD.

3K3AMEHAIIMOHHBIN BUJIET Ne 7

. Bsskocte. 3akoH HeroToHa nis sxuakoctu. Yucino Peitnonpaca. ITorpannunsnii cnoit. @opmyia

Crokca. ®u3ndeckuii CMbICT KO3 UIIMEHTA TUHAMUYECKON BSI3KOCTH.

OCHOBHOM 3aKOH JMHAMUKH BpaIlaTEIbHOTO JBWXKEHUS TBepAaoro tena. CpaBHUTEIbHAs
XapaKTEPUCTUKA MMOCTYIATEIBHOIO U BPAallaTEIbHOTO IBHKEHUI.

3anaua. Kakoii nomkHa Ob1Th cuna F, yaepxuBaromast Opycok Macchl m Ha TIIaJKOW HaKIOHHOM
IJIOCKOCTH, €CIIM YroJl HAKJIOHA IUIOCKOCTH K TOPU30HTY paBeH o M cwia F mapamienbHa
HakJIOHHOHN TIockocTH? Koaddumument tpeHuss Opycka o IUIocKocTh paBeH f. Haiitu cumy
peakuuu N IIJI0CKOCTH.

3K3AMEHAIIMOHHBIV BUJIET Ne 8

. Ilepuonpl koneOaHMi MaTEMAaTHYECKOTO, MPYXUHHOTO M (U3UYECKOTO MAATHUKOB (BBIBON).

CBOICTBO CONPSYKEHHOCTH U NPUBEAECHHAS JUIMHA (PU3NYECKOT0 MasiTHUKA.
3aKOHBI COXPAaHEHHSI UMITYJIbCA, MOMEHTA UMITYJIbCA M MEXaHUYECKOH SHEpTHH (BBIBOJ).

. 3agada. Yepes Oyiok B Buje aucka Maccord m=8(0 r mepeKnHyTa TOHKas TMOKas HUTh, K KOHIIAM

KOTOpo# monBemieHsl Tpy3sl Maccamu m;=100 r u m>=200 r. C xakuMm yckopeHHeM OynayT
JIBUTAThCSI TPY3Bbl, €CIU UX MPEAOCTaBUTh caMuM cebe? TpeHnem npeHeOpedb.

3K3AMEHAIIMOHHBIN BUJIET Ne 9

. [loTeHnmaneHbIe CUIIBI, pabOTa, MOIITHOCTH, TOTEHITMATBHAS U KHHETHYECKas dHepruu. Pabora B

MOTEHIIMATBHOM M0JI€. 3aKOH COXPAHEHHSI MEXAaHUUECKOW SHEPTrUH.
CranuonapHoe TedeHue. 3akoH bepHymin. YpaBHeHue HepaspbeiBHOCTH. Dopmyna Ilyazeitns
(BBIBOL).

. 3agada. MarepuanbHas TOYKa MacCor m=>5 T COBEPIIAeT TapMOHUYECKHE KOJIEOAHUS C YaCTOTOM

v=0,5 T'u. Ammmutyna konebanuii A=3 cm. Omnpenenutb: 1) ckopocTs V TOYKH B MOMEHT
BpeMeHH, Korja cMmerieHue x=1,5 cMm; 2) MakcuMallbHyI0 cuily F, IeHCTBYIONIYIO Ha TOYKY; 3)
MOJTHYIO SHEPTUIO £ KOIEeOIIoeicss TOUKH.

3K3AMEHAIIMOHHBIN BUJIET Ne 10

. JluHamuka Ten nepeMeHHOM Maccel. YpaBHeHue Memepckoro. ®opmyna LHoikoBCKOTO

(BBIBOJIBI).
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. BonHoBo#1 mporiecc. YpaBHEHHE BOJIHBI, PaCIPOCTPAHSIOIIEHCS B IPOU3BOJIBHOM HAIIPaBICHUU

(BeIBOT). BOTHOBOE 4KMCIIO 1 BOTHOBOM BeKTOP. PazoBasi CKOPOCTb.

. 3amaga. Cucrema coBepiaeT 3aryxaromme konebanus ¢ dactoroi v=1000 I'm. Onpenenutsb

YacTOTY Vo COOCTBEHHBIX KOJICOAHU, €CIIM PE30HAHCHAS YacTOTa Vpe;=998 I'LI.

3K3AMEHAIIMOHHBIN BUJIET Ne 11

. BonmHoBoi#t nmpouiecc. YpaBHeHHe MIOCKOM U cepuueckoil BoH. BomHOBOe ypaBHEHHE (BBIBO).

JluHaMuKa CHCTEMBl MaTEpPHAIBHBIX TOYeK. MOMEHT HWMITYIbCa, MOMEHT CHJIbI, ypaBHCHHE
MOMeHTOB. LleHTp mMacc (BbIBOL).

. 3agada. B TpyOe ¢ BHyTpeHHUM nuaMeTpoM d=3 cM TeueT Boja. OmpeneanTh MaKCUMaIbHbIN

MACCOBBIH PacXo/ BOJIBI IIPH TaAMHHAPHOM TedeHHH. Rep=0,5; Nsoms =107 a-c.

3K3AMEHAIIMOHHBIN BUJIET Ne 12

. IIpeoOpazoBanus Jlopenua. Cienctust npeodbpazoBanuii Jlopenma.

3ByKOBbIE BOJIHBL. CKOPOCTh paclpOCTPaHEHMs 3BYKOBBIX BOJH B rasax. [’ pOMKoOCTh, 3ByKOBOE
JTaBJICHHUE, DHEPT U 3BYKOBOW BOJIHBI.

. 3apaya. Tonkuii crepskenb Maccoit 300 r u nimuHoM S0 cM Bpamaercs ¢ yriioBoi ckopoctbio 10

¢! B rOpM30HTANBHON IIOCKOCTH BOKPYT BEPTHKAILHOM OCH, MPOXOMASIIEH Yepe3 CepeluHy

crepxHa. HaliTu yriioByr0 CKOpOCTb, €CJIM B IIPOIIECCE BPAILICHUS B TOM K€ TIIOCKOCTU CTEPKEHb
MEPEMECTUTCS TaK, YTO OCh BPAIICHUS TPOUJIET Yepe3 KOHEL[ CTEPKHS.

3K3AMEHAIIMOHHBIN BUJIET Ne 13

. JABmwxenue tuaner u komeT. 3akoHbl Kemnepa. Ilocrosmnas Kemnepa. 1-as, 2-as, 3-1

KOCMHUYECKHE CKOPOCTH (BBIBOI).
Bunsr nedpopmanuu. OgHoocHOE pacTsbkeHue u cxatue. [Ipocroi cnsur. M3rub u xpydeHue.
3aBuCHMOCTH AehopMaIiu OT HanpspKeHus (rpaduk).

. 3amaga. MenHbIi MapuK IuaMeTpoM d=1 cM majaer ¢ MOCTOSHHOM CKOPOCTBbIO B KaCTOPOBOM

Macie. SIBisieTcsl i JIBWKEHUE Macja, BbI3BAaHHOE MAaJCHUEM B HEM IIapHKa, JaMHUHAPHBIM?
Kputnueckoe 3Hauenue uucna Pelinonbaca Reqwp=0,5. pM:8,9-103 Kr/M>; pKaCT.:0,96-103 Kr/M>;
nKaCT.=0,987 ITa-c.

3K3AMEHAIIMOHHBIN BUJIET Ne 14

. OOrexanue Ten XHUAKOCTbIO M Tra3oM. llorpaHuunbiii cnoif. JloGoBoe CONMpOTHBIEHHE U

noabeMHas cwia. D¢dexkt Marnyca.
CTONKHOBEHHMSI M 3aKOHBl COXpPaHEHUs TMPU CTOJKHOBEHUSIX. YTNpPyrue U HEYIpyrue
CTOJIKHOBEHHUSI.

. 3amaua. Teyno BpamaeTcsi BOKPYr HEMOABMXKHOU ocu mo 3akony ¢ =10+ 20t — 2t2. Haiirn

BEJIMYMHY U HAIIPABIICHUE MOJHOIO YCKOPEHUs TOYKH, Haxozsuieics Ha paccrosHuu 0,1 M ot
OCH BpAILIEHHUs], 1711 MOMEHTa BpeMeHH t=4 c.

3K3AMEHAIIMOHHBINA BUIET Ne 15

. 3aryxaomue konebaHus. YpaBHEHHE JABWKEHUS TpPU  3aTyXaoIIUX  KoleOaHUsX.

Jlorapugmuueckuil TeKpeMeHT 3aTyXaHHs U JeKpEeMEHT 3aryxaHus. X ¢puzndyeckuii CMBICI.
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. IlonaTne marepuanbHOM TOYKM. TpackTopus, IEpEeMEILIEHUE, CKOPOCTb U YCKOPEHUE TOYKH.
Onucanne NBYKCHHUS MaTEPUAIBHOW TOYKM B BEKTOPHOM M KOOpAWHATHOM opmax. DopmMyIbl
MyTH U CKOPOCTHU IIPU PaBHONIEPEMEHHOM JBUKEHUU.

. 3agaya. CrmomHON nuiMHap maccoit 0,5 Kr v paanycoMm 2 CM BpamlaeTcs OTHOCUTEIBLHO OCH,

COBIAJIAIONIEH C OCBIO NWIMHIPa, MO 3akoHy @ =12+ 8t —O,5t2. Ha uunusap peictByer

CHUJIa, KacaTeslbHas K MOBEPXHOCTH. ONPENEanTh 3Ty CUIY U TOPMO3SIINI MOMEHT.
3K3AMEHAIIMOHHBIN BUJIET Ne 16

. BemnyxkeHnble koneOaHusl. YpaBHEHUE JBIKCHUS NP BBIHYKICHHBIX KolleOaHmsX. Pe3oHaHC.
Ho6potHocTh. [llnpruna pe3oHaHCHON KPUBOM.

. Kunetrnueckasi sHeprusi TBepAoro tena. Pabora BHENIHWX CWJI MPH BPAIICHWH TBEPAOTO TeEla
BOKPYT  HENOABMXXKHOM ocu. CpaBHHTENbHass XapaKTEPUCTHUKA  IOCTYMATEIIBHOTO U
BpAaIaTeIHbHOTO ABMKCHUI (TabIuIa).

. 3agada. Ha ckonpko kujorpamMm yMeHbIIHTCS Macca CoOJTHIIAa 32 CYTKH, €CJIM 00Iasi MOITHOCTh
u3nydenust CojHIa B cyTKH paBHa 3,8-10%° B1?

3K3AMEHAIIMOHHBIN BUJIET Ne 17

. 3aKOH BCEMHUPHOTO TATOTEHHs. [ paBUTALMOHHAS SHEPrusl MIApOOOpPa3HOro Tesia (BBIBON).
['paBuTanmonHsbIil paanyc. HanpsokeHHOCTh M MOTEHIMA TPaBUTALIMOHHOTO TTOJIS.

. Hedbopmamust pactsokeHuss u casura. 3akoH ['yka. I'paduk 3aBucumocTH nedopmanuu OT
HaNpsDKeHUs. DHEPIus U MJIOTHOCTh SHEPTUH YIpYyrux aedopmariuii (BEIBOL).

. 3agada. DHeprus 3aTyxaronmx KoJieOaHWH MasTHHUKA, MPOUCXOAIIMX B HEKOTOPOM cpene, 3a
BpeMs t=1 MHH yMeHbIIWIack B n=64 paza. Onpenenuts K03(GUIMEHT CONPOTUBICHUS CPEIIbL,
ecu Macca Mastauka m=0,1 kr.

3K3AMEHAIIMOHHBINA BUIET Ne 18

. HemnepumanpHele CHCTEMBI OTCU€Ta, ABWXKYLIMECS MPSIMOJIUHEHHO-nOCTynareapbHo. CHibl
uHepuuu. Hesecomocts. IIpyHIMI 3KBUBAJICHTHOCTH.
. Pabota cuin TspKecTH, CHIT yIIPYTOCTH U CHJI TSITOTEHHUSL.

. 3anaua. Touka JBUKETCS MO OKPYKHOCTH paanycoM R=2 M coriacHo ypasHenuio & = At 3, rae

A=2 m/c’. B kaKkoif MOMEHT BpeMeHH t HOPMaJIbHOE YCKOPEHHE TOYKH PABHO TAHTEHIUATLHOMY?
Onpenenuth IMOJIHOE YCKOPEHHWE a B O3TOT MOMEHT(E - KpHUBOJMHEHHass KOOpAMHATA,
OTCUUTaHHAasI OT HEKOTOPOM HauyalbHOW TOUKH OKPYKHOCTH).

3K3AMEHAIIMOHHBIN BUJIET Ne 19

. Hemnepumansueie Bpamarommecs: cuctembl orcdera. llentpobexHas u KopuonmcoBa cuibl
nHepuuu. Masatauk dyko.

. MOMeHTHI MHEPIHMH I1apa, KOHYCa U CTEPKHS (BBIBOI).

. 3amaga. [JIBe mpyxuHBl ¢ xkKectkocTsamu k=03 kH/M wu k2=0,5 kH/M ckpemieHs
MOCJIEIOBATEILHO TaK, YTO a0COMOTHAs aedopmalus x2 BTOPOM MPYKUHBI paBHA 3 c¢M. Haiitu
paboTy pacTspKEHUS IPYKHUH.

3K3AMEHAIIMOHHBIN BUJIET Ne 20

. [IBM>KeHHEe MaTepualbHOM TOYKU IO OKPYKHOCTHU. BEKTOpBI YINIOBOM CKOPOCTH U YIJIOBOI'O
yckopenus. @opMyrsl IyTH U CKOPOCTH PaBHOIIEPEMEHHOIO JBUKCHHUS 110 OKPY’KHOCTH.
. DHeprust ynpyroi BoJiHbI (BbIBO). BEKTOp INIOTHOCTH IOTOKA S3HEPTHH (BEKTOP Y MOBA).
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3anaua. Ha xparo ninargopmsl B BUJIE TUCKA, BPAIIAIOLIETOCS IO HHEPIIUU BOKPYT BEPTHKAIBHOM
OCH C YTJIOBOM CKOpPOCTBHIO 8 pan/c, ctout denmoBek maccoit 70 kr. Korga uenoBek mepemien B
LEHTp MIaTGOPMBI, OHa CTajla BpaLIaThCs ¢ YrioBoi ckopocThio 10 pan/c. Onpenenuts mMaccy
wiaTGopMbl. MOMEHT MHEPIHH YEJIOBEKA PACCUUTATh KaK IS MaTePHATILHOM TOUYKH.

9K3AMEHAIIMOHHBIN BUJIET Ne 21

. CKOpOCTh pacmpoOCTpaHECHHS YINPYTHMX BOJH B TBepAbIX Tenax (BeiBoxa). KoadduinmeHntsr

3aTyXaHUs U IMOTJIOMICHUSA BOJIHBI.

. Baxueiimme cucteMbl KOOPJUHAT U X B3aUMOCBA3b. Equnnunbie optel 1 , ], k , N, T wu

HUX CMBICII.

. 3amaya. Kunetnmueckas sHeprusi Bpailaromerocss maxoBuka paBHa 1 k/[x. Ilom nelictBuem

MOCTOSTHHOTO TOPMO3SIIEr0 MOMEHTa MaXOBHUK OCTaHOBUICS depe3 N=8(0 moiaHBIX 000pOTOB.
HaiiTu MOMEHT CHJI TOPMOKEHUS.

3K3AMEHAIIMOHHBINA BUJIET Ne 22

. CnencrBus npeodbpazoBanuii Jlopenna. MuBapuanThel npeodpazoBanuii JlopeHia.

JIBukeHue Tena, OpOIIEHHOTO TOPU30HTAIBHO U TOJ] YIJIOM K TOPU30HTY.

. 3amaya. CranbHasi TPOBOJIOKA JIMHOW | M yKpelieHa OJHUM KOHIIOM TakK, YTO MOMET

coBepIiarh KoJeOaHWS B BEPTUKAIHHOW IUIIOCKOCTH. [IpOBOJOKY C TPy30M OTKJIOHSIOT Ha
BBICOTY IOJIBeca M OTIycKaioT. OmnpeneiauTsh aOCOIIOTHOE Y/UIMHEHHE NMPOBOJIOKH B HIDKHEH
TOYKE TPAEKTOPHH JABMKEHHUS Tpy3a. Ilnomans cedenns npoBosoku 0,8 MM%; Maccoii IPOBOIOKH
npeHebpeus. Monynb FOura s cranu E=200 I'Tla.

3K3AMEHAIIMOHHBINA BUJIET Ne 23

. YpaBHEHHE BOJIHBI, pACIPOCTPAHSIONUICHCS B MPOU3BOJILHOM HAMPABICHUU. DHEPIUsl yIPYrou

BOJIHBL. BekTop YMoBa (BBIBOJIBI).
MOMEHT HMITyJIbCa U MOMEHT CHJIbl CHCTEMbl MaTE€pHUAJbHBIX TOYEK. YpPaBHEHHE MOMEHTOB
CUCTEMBI MaTepUaTbHBIX TOUeK. L{eHTp Macc (BBIBOJIBI).

. 3agada. CKOpBIH TMOE3]1 MPUOIKACTCS K CTOSIIIEMY Ha IYTSAX AJIEKTPOIOE3Ty CO CKOPOCTHIO

V=72 km/4ac. DneKTporoe3 ] MoJaeT 3BYKOBOW cuUTHaNI ¢ "actoTod vo=0,6 k[ Omnpenenutsb
KQKYIIYIOCS 4aCTOTY 3BYKOBOI'O CUTHAJIa V, BOCIPUHUMAEMOI'0 MAIIMHUCTOM MOE3/1a.

3K3AMEHAIIMOHHBIN BUJIET Ne 24

. Hedpopmarnus kpyuenus. [lepuoa kpyTuiabHBIX KonebaHuii (BbIBOA). CBSA3b MEXKAY pa3InIHBIMU

YIIPYTHMH MTOCTOSHHBIMH U UX (PH3UICCKUI CMBICIT.
PeaktuBHOE nBUKEHUE. Y paBHEHUE Memiepckoro (BbIBON).

. 3agada. Imnynbsc P pensTUBUCTCKON YaCTHIIBI paBEH Moc (C - CKOpocTh cBeta). [loa neiictBuem

BHEIITHEH CHIIBI HUMITYJIBC YaCTUIIBI YBCIIMYMUIICA B ABA pa3a. Bo ckonpko pa3 BO3pacCTECT IpHU 3TOM
SHEpTHs YacTullbl: 1) KuHeTH4eckas? 2) moaHas?

3K3AMEHAIIMOHHBIN BUJIET Ne 25

. 3axonsl Kemiepa. 1-as, 2-as, 3-s1 kocMuueckue ckopocTH (BbiBon). [loctosannas Kemepa.

CxkanmsspHOoe M BEKTOpHOE Tmpou3BeAeHUE. EMWHMYHBIA BEKTOp. BbIpakkeHHe BEKTOPHBIX
orepanuii B KOOpAUHATHOU (opme.
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. 3amava. J[Ba MaxoBHMKa B BMJI€ JIUCKOB paguycoM R M Maccoli m KaXIblii pacKpydeHbl 10
CKOPOCTH BpalllCHHs ® M TIpeaocTaBiieHbl camuM cebe. [log peiicTBueM TpeHUs TEpBBINA
MaxOBHK OCTaHOBWJICS 4Yepe3 t CEeK., BTOPOM MAaXOBHK CAeial J0 II0JHOM OCTaHOBKM N
000poTOB. OnpeneanuTb TOPMO3SIINE MOMEHTHI ISl KaKI0TO MaXOBHUKA.

9K3AMEHAIIMOHHBINA BUIET Ne 26

. 3aKOH BCEMHPHOTO TATOTEHHUsA. [ paBUTAIMOHHAS DJHEPrUs MApOOOpPa3HOTO Tena (BBIBOM).
I'paBuTanuonHslil paguyc. HarpsxeHHOCTh U IOTEHIMAI IPABUTALMOHHOIO I1OJIS.

. Uarepdepennus u nudpakmus ynpyrux BoiaH. Iddexr Hommepa.

. 3amaua. Ha xparo cBOOOJHO BpalaroIIerocsi TOPU30HTAILHOTO TUCKA, UMEIOLIEr0 paauyc R u
MOMEHT MHEpUUH [;, CTOMT 4YeraoBek Macchl m. Jluck coBepmaer n o0/MuH. Kak m3menurcs
CKOpOCTh BPAIICHUS AUCKA, €CIIH YEIIOBEK MepeIeT OT Kpas AUCKa K LEHTPY?

3K3AMEHAIIMOHHBIN BUJIET Ne 27

. [lorennuanpHbie cuibl. PaboTa B MOTEHIIMATLHOM TOJIE JUTSI PA3IMYHBIX MOTCHIUATBHBIX CHIL.
Kpurepuit noreHunanbHOCTH 1oyisi. HopMupoBka NOTEHIMATBHOM SHEPTHH.

. Bsiskocte. 3akoH HertoToHa [yt Ba3koi xuakoctu. 3akoH Ctokca. Onpenenenue koddduumenta
JTUHAMHUYECKON BA3KOCTHU U3 3a/1a4M O MaJICHUU IIapuKa B BA3KOM KUAKOCTU (BBIBOJ).

. 3agava. OnpenenuTb MOMEHT CHJIB, KOTOPYIO HEOOXOIMMO TPWIOKHUTH K  OJIOKY,
BpaIarnemMycsi ¢ yrioBoi ckopocTeio 40 paza/c, 4ToObl OH OCTAaHOBWJICS B TeueHUE § C.
Huametp 6moka 30 cm, Macca paBHa 8 KT 1 paBHOMEPHO pacIipesie]ieHa 1Mo 000.1y.

9K3AMEHAIIMOHHBINA BUIET Ne 28

. IlocTrostHCTBO CcKOpoCcTH cBeTa. OmpeneneHue CKOpocTH cBera Pémepom. Abepparusi cBera.
OmnbiTel Maiikenscona-Mopnu u @uso.

. PactipeneneHue CKOpOCTH CTallMOHAPHOTO TEYCHHUS BSI3KOW KHUAKOCTH MO TpyOe (BBIBOX).
®opwmyna [lyazeitns (BbIBOM).

. 3agada. OnpenenuTh JUIMHY A O€ryiield BOJHBI, €CIIM B CTOSYEH BOJHE PACCTOSHUE MEXKIY
MEepBOM U cebMOM My4yHOCTSIMU paBHO 30 cM, a MEKIYy NEPBBIM U YETBEPTHIM Y3JIOM paBHO 15
CM.

3K3AMEHAIIMOHHBIN BUJIET Ne 29

. [IB>keHHe MarepuaibHOM TOYKM 10 KPHUBOJIMHEWHOM TPAacKTOpUM. TaHreHIuaabHOE,
HOPMAJIBHOE U ITOJIHOE YCKOPEHHMUS.

. 3BykoBble BONHBL. CKOpPOCTh 3BYKOBBIX BOJMH B Trazax. Axycruueckuir 3ddext [lommepa.
AKYyCTHYECKOE U YAEJIBHOE aKyCTUYECKOE COMPOTUBIICHHUS.

. 3agaua. Ko>pduimenT TpeHus Mexay TeJIOM M IIOCKOCTBIO, HAKJIOHEHHOH mox yriaom 45°
ropu3oHty, paBeH 0,2. Ha kakyio BBICOTY MOJHUMETCS 3TO TEJNO, CKOJb3s IO HAKIOHHOH
IUIOCKOCTH, €clIM eMy Oyner cooOmeHa ckopocTh 10 Mm/c, HampaBieHHass BBEpX BOJb
mwiockocTu? KakoBa OyaeT cKOpOCTh Tela, KOrja OHO BEPHETCS B HIXKHIOIO MCXOJIHYIO TOUKY
CBOETO JIBUKEHUS?

3K3AMEHAIIMOHHBIN BUJIET Ne 30

59



1. YpaBHeHHE IOBHMKEHUS CHCTEMbl MarTepHalbHbIX Touek. LleHTp macc. Teopema O ABMKEHHU
LIEHTPa Macc.

2. HeumnepumanpHble CHCTEMBI OTCHUETA, ABMXKYIIHECS NPAMOJIMHEWHO-NOCTYNATeNnbHO.  CHIIBI
uHepIuH. AGCONIIOTHOE, IEPEHOCHOE U OTHOCUTENIBHOE JIBU)KEHUSI.

3. 3agaya. TOHKUI OTHOPOAHBIN CTEPKEHD JJIMHOMN { moxer BpAILIATHCSA BOKPYT TOPU3OHTAIBHOU
ocu, mpoxonsameil uepes KkoHel cTepxkHa. CrepxkeHb oTkioHWIH Ha 90° OT mHoTOXKEHMS
paBHOBecusl M OTHycTUiau. OmnpeaenuTh CKOPOCTb V HUKHEr0 KOHIIA CTEP)KHS B MOMEHT
MIPOXO0K/ICHUSI TIOJI0KEHHSI PABHOBECHSI.

6. Memoouueckue mamepuaisl, onpeoenaioujue npoueoypvl OUeHUBAHUA 3HAHUIL,
YMeHUil, HA8LIKOG U (U1L) ONBIMA OeAMENbHOCHIU

MakcumanpHast cymma (100 GamioB), Habupaemasi CTYJEHTOM IO AUCIUIIIMHE BKIIOYAET
JIBE COCTaBJISIOIINE:

nepBasi COCTaBJISIIONIAs — OLICHKA PErYJISIPHOCTH, CBOEBPEMEHHOCTH M Ka4eCTBA BHITIOJTHEHUS
CTYIEHTOM Y4eOHOW paboThl TO W3YyYEHUIO TUCHUIUIMHBI B TEYCHHE TMEpPUOoJa HW3YYCHHUS
JTUCIUTIIMHBI (CEMECTpa, WJIM HECKOJBKUX ceMecTpoB) (cymma — He Oojyee 70 OamoB). bamisl,
XapaKTepU3YIOIINE YCIIeBAEMOCTh CTYyJEHTa MO AMCIUIUINHE, HAOUPAIOTCs UM B TEUYEHHE BCETO
nepuoaa o0y4eHusl 3a U3y4eHHE OTACIbHBIX TEM U BBIIIOJHEHUE OTACIbHBIX BUIOB padoT.

BTOpasi COCTABIIAIONIAs — OIICHKAa 3HAHWH CTyJEHTa MO pe3yidbTaTaM IPOMEKYTOUHOM
arrectanuu (He 6omee 30 —6amioB).

OOmmit OGamm Tekymero u pyOeKHOTO KOHTPOJS CKIIAIBIBACTCS W3 COCTABISIONINX,
ykazaHHbIX B «llomoxkennu o pertuHroBoit cucreme KbI'Vy». B Tedenme ydeGHOTO mporecca
CTYJEHT 00s13aH OTYUTATHCS MO TEOPETUUECKOMY MATEPHATY M MPAKTUYCCKUM 3aHSITHIM: OMPOCHI,
WHIUBUTyaJIbHBIC 3a/1aHMs. (10 )KEJIAHUIO aBTOPA MPU HEOOXOAMMOCTH )

OOmmit Oamnm Tekymero u pyOeKHOr0 KOHTPOJIS CKIAABIBACTCS W3  CICAYIOIINX
COCTaBJISIOLIUX MPHIIOKEHUE 2.

I]envto npomesicymounpix ammecmayuil 10 TUCUUIUIMHE SIBJISETCS OI[CHKA KauyecTBa
OCBOEHUS AUCLUILTUHBI 00y4arOIIUMHUCS.

Kpumepuu oyenku kauecmea oceoenusn oucyunaunwt (Ilpunosxcenue 3)

Kputepuem oreHKu ypoBHS CGHOPMHUPOBAHHOCTH KOMIIETEHIIMA B paMKax y4eOHOU
JTUCITUTUIAHBI SIBJISIETCS DK3aMEH.

B nmepuon nDoAroToBKM K 9K3aMEHY CTYIEHThl BHOBb oOpaimaiorcs K ydeOHo-
METOJIUYECKOMY MATEPUATY U 3aKPETUISIOT MPOMEKYTOUYHbIE 3HAHUSI.

[ToaroroBka obyuaroierocs K 3k3aMeHy BKIIIOUAET TPU dTara:

—  caMoCTosTenbHas paboTa B TEUCHUE CEMECTPa;

—  HemoCpeICTBEHHAas MOJTOTOBKA B JHH, MIPEALIECTBYIONIUE IK3aMEHY 110 TeMaM Kypca,

— TIOJATOTOBKA K OTBETY HA SK3aMEHAIIMOHHBIE BOMTPOCHL.

[Ipy mMOATOTOBKE K AK3aMEHY OOYYaIOIIUMCS IIeIecO00pa3HO HCIOJIb30BaTh MaTEPHUAIIBI
JeKUuH, y4eOHO-METOJMYECKHE KOMIUJIEKChl, HOpPMAaTHBHBIE JIOKYMEHTBI, OCHOBHYIO H
JOTIOTHUTEIBHYIO TUTEPATYPY.

Ha sk3ameH BBIHOCHTCS Marepuan B oObeMe, MPEAyCMOTPEHHOM pabodeid MmporpaMMoi
y4eOHOI TUCIMITIIMHEI 32 ceMecTp. DK3aMeH MPOBOJIUTCS B MUCHbMEHHOM / YCTHOH (opMme.

[Ipu mpoBemeHun sK3amMeHa B MHChbMEHHOW (yCTHOM) (opme Beaylnuid IpernojaBareib
COCTaBISIET SK3aMEHAI[MOHHBIE OWJIETHI, KOTOPhIE MOTYT BKIIIOUaTh B C€0s: TECTOBBIC 3a/IaHUS;
TEOPETUYECKHE BOIPOCHI, 3aJayd WM cuTyanuu. DopMmynupoBKka TEOpPEeTHUECKUX 3aJaHUM
coBmamaeT ¢ (OpPMYIUPOBKOW TEpedyHs BONPOCOB HA OK3aMEH, JOBEJICHHBIX O CBEACHUS
ctyneHToB. CoaepkaHue BOMPOCOB OJHOIO OMiIeTa OTHOCUTCS K Pa3jIMdHbIM pa3ieiaM MporpamMMbl
C TeM, 4YTOOBI O0JIee MOHO OXBATUTh MaTepUal yueOHON TUCIIUITIIMHEI.

B aynurtopuu, rae mpoBOAMTCA YCTHBIM SK3aMEH, JOJKHO OJHOBPEMEHHO HAXOJUTHCS HE

Ooiee ACCATHU CTYACHTOB HAa OAHOI'O IMPCIIoAaBaTCIIA. Ha MOATOTOBKY OTBCTA Ha omieT OTBOJUTCA
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40 MUHYT.

[Tpu mpoBeneHny MUCHbMEHHOTO 3a4eTa Ha paboTy OTBOAMTCS 10 60 MUHYT.

Pe3ynbTar yCTHOTO MM MUCEMEHHOTO SK3aMEHA BBIPAXKASTCS OaIaMu.

Tunossie 3ananusi, obecrneunBaromnue Gopmupoanue komnereHuu OIIK-2 mpeacraBieHb!
B Tabmure 7.

Takum oOpa3oM, BBHITIOJIHEHHE THIIOBBIX 3aJlaHUM, TPEACTABICHHBIX B pazaene 5
«O1IeHOYHBIE MaTePUANTBI JUISI TEKYIIETO U PYOSIKHOTO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON
aTTecTallnu» MO3BOJIUT KPUTHUYHO, OLIEHUTH CIIOCOOHOCTh MCHOJIb30BaTh 0a30BbIE TEOPETUUYECKUE
3HaHUS (YHAAMEHTAJIBHBIX pa3ZeNioB O0OLmeH W TeopeTH4yecKoil (GU3MKM Ui  pelieHHs
npodeccuoranbHbIX 3a1a49 (OI1K-2).

Tabnuya 7. Pe3ynemamsl 0oceoeHus yueOHOU OUCYUNIUnbl, noodiexcaujue nposepke

Pe3yabTarnl 00yyeHus

OcHOBHBIE ITOKA3aTeJIH OLEHKH

Bua ouenouHoro marepuaJjia

(koMHneTeHINH) pe3yJIbTATOB 00y4YeHH s
OIIK-2.1 3HATh: TEOPETUYECKHE OCHOBBIL, | THUIIOBBIE OLIEHOYHBIE MAaTEPUAIBI
CocTaBisieT OTYEeTHl TO | OCHOBHBIE TOHSATHS, 3aKOHBI U | JAJIA YCTHOTO ompoca (pas3aen
Hay4YHO- MOJCIM MEXaHWKH Ha ypoBHE,| 5.1.1.); TUIIOBBIE TECTOBBIC
HCCIIEN0BATEILCKOM JOCTaTOYHOM Ui TIOHMMaHus | 3amaHus (pasaen 5.2.3.);
NEeSTeNIbHOCTH, BKJIIOYasl | mpeamera;  Vcmonb3oBaTh — ATH | TUIIOBBIE OLICHOYHBIE MATEPUAIIbI
aHamu3 U 00paboTKy | 3HAHWS Al COCTABJIEHUS OTYETOB| K 3K3aMeHy (pasnensl 5.3.1.-
AKCIEPUMEHTAIbHbBIX o HAay4YHO-MCCIeA0BaTENbCKOM | 5.3.3.)
pe3yabTaToOB NEeSTeIbHOCTH, BKJIIOYAs aHaIN3 W
00paboOTKy  AKCHEPUMEHTAIBHBIX
pe3yabTaTOB
YmeeT: — MOHWMATh, W3Narath u| TUNOBBIC OLIEHOYHBIC MATEPHAIIBI
KPUTHYECKH aHaAJIM3UPOBATh | JUIsl YCTHOTO ompoca (pa3zaen
0a30ByIO obmedusnueckyro | 5.1.1.); TuTIOBBIC 3aa4K HA
nHpopManu; —  TOJB30BAThCS | peUTHHT (pasnen 5.2.2.);
TEOPETUYECKUMU OCHOBaMH, | THUTIOBBIE OIICHOYHBIC MaTepUaIbl

K KOHTPOJIbHOM padoTe (pa3aen
5.2.1.)

OCHOBHBIMH TTOHSITHIMH, 3aKOHAMHU
U MOJENSMU MEXaHWKH, YyMeeT
MPUMEHATh €€ 3aKOHBI K (U3HKE
KOHJIEHCUPOBAaHHOT'O COCTOSIHUS
BEIIIECTBA U MEIUIIMHCKON (DU3HKHU.

Biaageer: — MeTOogaMU COCTaBIICHUS
OTYETOB 1o Hay4YHO-
HCCIIEIOBATENILCKON JIeITeTbHOCTH,
BKJIIOYAsT aHauu3 ©  00paboTKy
IKCIIEPUMEHTAIBHBIX  PE3YJIbTaTOB
Ha OCHOBE MOHUMAaHUS (PU3NUECKUX
" MaTEeMAaTHYECKUX  METOJIOB
nmorydeHusi, oOpabOTKH W aHaIM3a
uHpopMalMd B OOJIACTH aTOMHOMU
bu3uKH.

TunoBbIe OLIEHOYHBIE MaTEPHAIIBI
JUIsl YCTHOTO ompoca (pas3zen
5.1.1.); TUTIOBBIE TECTOBBIC
3amanus (paszmen 5.2.3.);
TUTIOBBIC OIICHOYHBIE MATEPUAITBI
K 9k3aMeRny (pazzaeinst 5.3.1.-
5.3.3)
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OIIK-2.2
CriocobeH mpeacTaBiATh

pe3yIbTaThI
HCCIIEI0BATEIbCKON
JeSITEbHOCTH Ha
HAYYHBIX KOH(EepeHIusX,
BO BpeMsI
IPOMEKYTOUHBIX U

HUTOT'OBLIX aTTeCTalni

3HATh: METOJbl MpEACTaBICHUS
pE3yJIbTaTOB  HCCIEN0BATENbCKON
NEeATEIbHOCTH Ha Hay4HbIX
KOH(EepeHIHSX, BO BpeMs
MIPOMEXYTOUHBIX U HMTOTOBBIX
aTTecTallMii HAa OCHOBE 3HaHUU
JKCINEPUMEHTAIBHBIX u
TEOPETUYECKUX OCHOB aTOMHOM
(bU3HUKHN; METOJIOB TEOPETUUECKUX U
AKCIIEPUMEHTAIIBHBIX

UCCIIEIOBaHUM, HEOOXOAUMBIX MJIs
pelieHus npo¢eCCHOHATBHBIX
3a/1a4 10 MEXAHHKE.

TurmoBsIe OLIEHOYHBIE MAaTEPUAITEI
JUIs yCTHOTO orpoca (pa3aen
5.1.1.); TUTIOBBIE TECTOBBIC
3ananus (pasmen 5.2.3.);
TUIIOBBIE OIICHOYHBIC MaTEPHAIIBI
K 9K3aMeHy (pa3zaenst 5.3.1.-
5.3.3)

YMmeert: -
pe3yIbTaThI

MMpEaACTaBJIATh
HCCIIEeN0BaTENbCKOMN
ACATCIIbHOCTHU Ha Hay4YHBbIX
KOH(EepeHIHSIX, BO BpeMs
MMPOMCIKYTOYHBIX u HUTOT'OBbLIX
aTTeCTalluii Ha OCHOBE NMOHHMAaHUS
6a30Boii o0mmeduznueckon
nHpOpMaIny, UCTIOJIb30BaHUS
OCHOBHBIX IIOHSATHM H 3aKOHOB
MEXaHUKH, YMEET TMPHUMEHATh &

TunoBble OLIEHOYHBIE MaTEPHAIIBI
JUISl YCTHOTO ompoca (pa3zen
5.1.1.); TumioBBIC 3a7a4M Ha
pewtunr (pazgen 5.2.2.);
TUTIOBBIC OIICHOYHBIE MATEPUAITBI
K KOHTPOJIbHOM padoTe (pa3aen
5.2.1)

3aKOHBI K busnke
KOHJICHCUPOBAaHHOTO COCTOSTHHS
BEIECTBA U MEIUITMHCKON (pr3uKe.

Baaneer: METOIaMU
MpeACTaBICHUS pe3yabTaToOB

MCCIIEIOBATENILCKON  JIESITEIbHOCTH
Ha HAYYHbIX KOH(EpeHUUusX, BO
BpeMs POMEXXYTOYHBIX "
UTOTOBBIX aTTEeCTAllMii Ha OCHOBE
BIIAJICHUS bu3mUeCKUMHU "
MaTeMaTHYeCKUMHU METOAaMHU
nmorydeHusi, oOpabOTKH W aHaIM3a
nH(pOopMaIMY B 00JIACTH MEXaHUKHU.

TurmoBsIe OLIEHOYHBIE MAaTEPUAITBI
JUIs yCTHOTO orpoca (pa3aen
5.1.1.); TUTIOBBIE TECTOBBIC
3ananus (pasmen 5.2.3.);
TUTIOBBIC OIICHOYHBIC MaTEPHAIIBI
K 9K3aMeHy (pa3zaenst 5.3.1.-
5.3.3)

IKC-3.1 Cnocoben
npenoaBaTh PU3NKY
B CpEJIHEH MIKOJIE 1
CIIeIIMAIbHBIX
y4eOHBIX 3aBEJICHUSX
Ha OCHOBE
MOJTY4YCHHOTO
byHIaMEHTATEHOTO
oOpa3zoBaHusl U
HAy4YHOTO
MHPOBO33PEHUS

3HaTh: METOJWKY NPENOAABAHMS
MIKOJIBHOTO  Kypca (U3MKH  JUIs
pemieHust 3ajad4 MO0 MEXaHWKe Ha
YpOBHE, JOCTaTOYHOM ISt
npenogaBaHus (GpuU3MKKH B cpemHen
IIKOJIE W CIEIHUAIbHBIX y4eOHBIX

TumoBsIe OLIEHOYHBIE MAaTEPHUAITEI
JUIs yCTHOTO orpoca (pa3aen
5.1.1.); TUTIOBBIE TECTOBBIC
3ananus (pasmen 5.2.3.);
TUIIOBBIE OIICHOYHBIC MaTEPHAIIBI
K 9K3aMeHy (pa3zaenst 5.3.1.-

3aBEICHUIX Ha ocHOBe | 5.3.3.)

MOJy4YeHHOTO  (pyHJaMEHTaIbHOTO

oOpa3zoBaHHs u Hay4IHOT'O

MHUPOBO33PEHUS

Ymeer: n3j1arath 3aKOHBI | THITOBBIE OIICHOYHBIC MATEPUAITBI

MEXaHUKH Ha YpPOBHE IIKOJIBHOTO
Kypca ¢u3uku ¥ oOydaTh pemiaTh
3a7a4¥ LIKOJIBHOTO YPOBHS. YMeeT
npenojaBaTh (U3MKY B cpenHei
IIKOJIE ¥ CIEHUATbHBIX YYEOHBIX

JUIs yCTHOTO orpoca (pa3aen
5.1.1.); TumoBBIC 3a7a4M HA
peittunr (paznen 5.2.2.);
THUIIOBBIC OIICHOYHBIC MaTEPHAIIBI
K KOHTPOJIbHOM paboTe (paznen
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3aBEICHUIX Ha ocHoBe | 5.2.1.)
MOJyYEHHOTO  (pyHIaMEHTaIbHOTO

oOpa3zoBaHHs " Hay49HOT'O
MHUPOBO33PEHUS
Baageer: METOJUKOM | THUIIOBBIE OLIEHOYHBIE MATEPHUAIIBI

MpenojaBaHusl Kypca MEXaHUKH B| AJIsl yCTHOTO ompoca (pasien
CpelHeW IIKoJe M cHeluanbHbIX | 5.1.1.); THIOBBIE TECTOBBIE
y4eOHBIX 3aBEACHHUSAX Ha OCHOBE| 3aaanHus (pazmen 5.2.3.);
MOJIYYEHHOTO  (YHIAMEHTAIBHOTO | TUTIOBBIE OLIEHOYHBIE MaTEPHAITBI
oOpazoBaHMs " Hay4HOTO | K 9K3ameHy (pazaenst 5.3.1.-
MHUPOBO33PEHUS 5.3.3)

7 YueOHO-MeToAnYecKoe o0ecneyeHue TN CIUIIINHbI

7.1. Hopmamueno-3axonooamenvHvle aKmol
1. [Tpukaz Munobpuayku Poccun ot 07.08.2014 N 937 (pen. ot 20.04.2016) "OG6
yTBepkACHUH (eaepaabHOr0 TOCYIapCTBEHHOTO O00pa30BaTEeIbHOTO CTaHAApTa  BBICIIETO
oOpa3oBanusi 1o HampaBieHuto mnoarotoBku 03.03.02 @wusuka (ypoBeHb OakanaBpuara)"
(3apeructpupoBano B Muntocte Poccun 25.08.2014 Ne 33805)

7.2. OcHoenas numepamypa

1. [lepbakora KO.B. Mexanwnka [DnekTpoHHbII pecypc]: yueOHnoe nmocodue/ [llepbakoBa FO.B.—
DIEeKTpOH. TeKCToBbIEe NaHHble.— CapaTtoB: Hayunas kuura, 2021.— 191 c.— Pexum gocryna:
http://www.iprbookshop.ru/81028.html.— 3BC «IPRbooks»

2. ComoBbeB A.A. MexaHuKka >XUIKOCTH [DIEKTPOHHBIA pecypc|: JabOpaTOpHBIA MPaKTUKyM/
ConoBeeB A.A., HcakoB A.B.— OnekTpoH. TeKkcTOBble JaHHble.— M.: MockoBckas
roCyJapCTBEHHAs akajeMus BOJHOro TpaHcmopTta, 2018.— 136 c.— Pexum ngoctyma:
http://www.iprbookshop.ru/85800.html.— 3BC «IPRbooks»

3. KymmoB I1.B. Yurait u paboraii. Camoyunutenb 1o ¢u3HMKe JJII CTYJACHTOB BY30B. MexaHUKa,

MoJIeKyJsipHasi (hu3uKa, TepMOIUHAMUKA [ DIIEKTPOHHEIN pecypc]: yuebHoe mocobue/ Kymmos I1.B.,

KymnmoBa A.B.— D3nekTpoH. TekcToBble maHHble.— CapatoB: CapaTOBCKHIl ToOCyaapCTBEHHBIN

texHudyeckuil yauepcuretr uMenu FO.A. T'arapuna, ObC ACB, 2017.— 123 c¢.— Pexum gocryna:

http://www.iprbookshop.ru/76533.html.— 3BbC «IPRbooks»

4. Ky3pmuueBa B.A. Kypc nekuwmii mo o6mieit gpusuke. Yacts [. Mexanuka v MoneKysipHasi pu3nka
[DnexTponnsblit pecype]/ Ky3smuuesa B.A., [ToHomopeB O.A.— DIEeKTpOH. TEKCTOBHIE TaHHBIC.—
M.: MockoBckas rocynapcTBEHHasl akajaeMus BoAHOro Ttpancmopta, 2016.— 107 c.— Pexum
nocrtyna: http:// www.iprbookshop.ru/65845.html.— 3BC «IPRbooks»

5. Bonkos A.I'. Mexanuka [DnekTpoHHBINA pecypce]: yaebnoe mocobue/ BonkoB A.T'., I'pebenknHa
O.J., Illymuxuna K.A.— DIeKTpoH. TEKCTOBbIe JaHHBIe.— ExatepuHOypr: Ypanbckuii
denepanbubiit  yauBepcurer, ObC ACB, 2016.— 116 c.— Pexum  gocryna:
http://www.iprbookshop.ru/66170.html.— 3BC «IPRbooks»

7.3. [lononnumenvhas numepamypa:

1. Mexanuka. OcunoBHble 3akoHbl/U.E. UponoBs.-10-e uzn.-M.: Jlaboparopus 3Hanuii, 2010.-309 c.:
wi. Texanueckuit yu-T. O6mmas ¢pusuka. www/studentlibrary.ru

2. Upono WN.E. 3amaum mo oOmei ¢uszmke: yd. mocod6. Jns By3oB. 8-¢ m3a.-M.:. BMHOM.
Jlaboparopus 3xanwmii. 2010.-431 c. www/studentlibrary.ru

3. MargeeB A. H. Mexanuka u teopus otHocutenbHocTd. M.: BIII. 1986.

4. MuxaiinoB M.A. JIeKIIUM 1Mo KJIaCCHYECKON MeXaHUKe [ DIeKTPOHHBIN pecypc]: yueOHoe

nocobue/ MuxainoB M.A.— DJIEKTPOH. TEKCTOBBIC JaHHBIE.— M.: MOCKOBCKHUI MeIarOTHYECKUMA
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rocyaapcTBeHHbI yHusepcuret, 2015.— 92 c.— Pexum gocryna:
http://www.iprbookshop.ru/70128.html.— 3BC «IPRbooks»
5. CasenbeB U.B. Kypc ¢pusuxu. T. 1. M.: Hayka. 1986.

6. HoBogsopckas E.M., JImutpueB 2.M. Meroanka mpoBeACHUS yIIPaKHEHUH 10 (PpU3UKe BO BTY3eE.

M.: BIII. 1981.
7. Uponos U.E. OcHoBbl Mexannku. M.: Hayka. 1981.
8. Crpenkos C.II. Mexanuka. M.: Hayka, 1975.
9. Tpopumona T. 1. Kypc ¢usukn. T.1. M.: Beicmas mkomna. 2003.
11. YeptoB A.T'., BopoObeB A.A. 3anauun no ¢pusuke. M.: BILI. 1981.
11. Taoa T.M. [Ipaktukym no pusuxe. U.1. Hanpuuk: KbI'Y. 1998.
12. TaoBa T.M. Ilpaktukym no ¢usuke. Y.2. Hampuuk: KBI'Y. 1998
13. bensukun A.I'., MatBeeB A.H. Metoauka pemenns 3amgad Mexanuku. M.: uza. MI'Y. 1980.
14. Caapu [lonansa Komnbla, CTOIIKHOBEHUS U APYTUE HBIOTOHOBHI 3a7auu N Tel [DJIEeKTpPOHHBIN
pecypc]/ Caapu [JoHanba— D7IeKTpOH. TEKCTOBBIE JaHHbIe.— MockBa-WxeBck: Perynsapuas u
XaoTHUYecKas AMHaMUKa, VKeBCKNUI MHCTUTYT KOMIIBIOTEPHBIX HccienoBanuii, 2009.— 280 c.—
Pexxum noctyma: http://www.iprbookshop.ru/17628.html.— 3BC «IPRbooks»
15. Mapman K. 3agaga tpex ten [DnexTpoHHslii pecypc]/ Mapiian K.— DiekTpoH. TeKCTOBbIE
nanHble.— MockBa-MxeBck: PerynspHas u xaoTudyeckass AMHaMuka, VDkeBCKUN HHCTUTYT
KOMIIBIOTEpHBIX HccaenoBanui, 2005.— 640 c.— Pexum gocryna:
http://www.iprbookshop.ru/17622.html.— 3BC «IPRbooks»
16.®ecitaman P. u np. DeitnmaHoBckue neknuu mo gusuke. M.: Mup. 1977.
17.Kurrens Y., Haiit V., Pynepman M. Mexanuka. M.: Hayka. 1983.
18.ITons P.B. Mexanuka, akycTuka 1 yueHue o reriore. M.: Hayka. 1971.
19.Tpodumona T. U. Kypc duszuku. T.1. M.: Beicmas mkomna. 2003.
20.I'uneB A.A. IlpakTukyM 10 peneHuro 3a1a4 B Texunueckom By3e. C.-I16.: Jlanb. 2008.

7.4. Ilepuoouueckue uzoanus (cazema, 6eCMHUK, OI0JIeMeEHb, HCYPHAT)

OTnenbHbIE CTAaThU MO JAHHOM JUCUUIUIMHE OMyOJIMKOBAaHBI B PA3IMUHBIX (PU3HUECKUX KypHATAX.

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

2. www.studentlibrary.ru

|98)

. http://www.mathnet.ru

. http://www.iprbookshop.ru

. www.ufn.ru

. http://www.scopus.com

4
5
6. http://lib.kbsu.ru
7
8

. http://www.isiknowledge.com/

obwue ungopmayuonHvle, CNPasouHbie U HOUCKOBbLE:
1. CupaBounas npaBoBas cuctema «[ apant». URL: http://www.garant.ru.

2. CnpaBounas npaBoBas cucrema «Koncynsrantllnrocy. URL: http://www. consultant.ru

JIEKTPOHHBIE pecypchl

IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HH(POPMALMOHHBIX 023 TaHHBIX,
K KOTOPBIM o0ecne4yeH A0cTyn nmosab3oBarejasam KbBI'Y (2022-2023 yu.r.)
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Neni/ | HaumenoBa Kparkas Anapec caiita | HaumenoBan | YciaoBusi
n HHe XapaKTepPUCTUKA ue A0CTyna
3J1eKTPOHHO OpraHu3anuu-
ro pecypca BJIA/IEJIBIIA;
PEKBH3HUTHI
JA0roBOpa
1.| Hayunas | Dnextp. Oubimoreka http://elibrary. | OOO «HOb» [Tonuprit
JIeKTPOHHA | HAYYHBIX MYOTUKAIUI - ru JOCTYTI
1 oxouo 4000
oudamoTeka | nHOCTpaHHBIX U 3900
(H9b OTCYECTBEHHBIX HAYYHBIX
PODN) KYpHaJIOB, pedepaTsl
nyonukaruii 20 ThIC.
KYpHAJIOB, a TAKKe
ormcanus 1,5 MirH.
3apyOeKHBIX U
POCCUICKUX
nuccepranuii; 2800 pocc.
KYpHAJIOB Ha
0€3B03ME3/IHOIM OCHOBE
2. ba3za HannonaneHas http://elibrary. | OOO «H3b» | ABTOpHu30B
JAHHBIX nH(OPMAITMOHHO- ru JIneH3nOHHBI AHHBIN
Science aHaJIUTHUYECKas CHCTEMa, i 10TOBOP JOCTYII.
Index aKKyMyIupytomas 6omiee Science Index | I[lo3Bosser
(PUHII) 6 MUJLUTHOHOB NoSIO- JOIOJTHATE
MyOIMKAIUN POCCHIICKUX 741/2022 U YTOYHSTh
aBTOPOB, a TAKXKe ot 19.07.2022 | cBemeHus o
nH(popMaIno 06 ux r. myOIrKaIu
LUUTUPOBAHUU U3 OoJjiee AKTHUBEH 10 | X YYEHBIX
4500 poccuiickux 31.07.2023r. KbI'Y,
KYpHAJIOB. UMEIOLINXC
s B PUHI]
3. IbC 13800 uznanwmii mo Bcem | http:// www.st 000 [Tonueri
«KoHcyabTa | 0061acTIM 3HAHUH, udmedlib.ru | «Iloautexpecy JOCTYII
HT BKJTIOYAeT Oosee http://www.m pe» (peructpart
cryaenra» | yeMm 12000 yueOHHKOB U edcollegelib.r (r. Mockga) us mo IP-
y4eOHBIX TOCOOUH 1Is u Jorosop agpecam
BO u CIIO, 864 Ne310CJ1/08- KBI'Y)
HaVMEHOBAHM )KypPHAJIOB 2021
u 917 moHorpadwmii. Ot 30.09.2021
r.
AKTHUBEH J10
30.09.2022r.
4.| «dnexrpon | Komnexnus «Meaununa http://www.st 000 ITomabI
Hasl (BO) I'DOTAP-Menua. udmedlib.ru | «Iloautexpecy JOCTYII
onodamorexka | Books in English (kauru pe» (peructpart
TEeXHHYECKO | HA aHTJIMKHCKOM SI3bIKE)» (r. Mockga) us no [P-
ro By3a» Horosop azgpecaM
ABC Ne701KC/02- KBI'Y)
«KoHcyabTa 2022
HT ot 13.04.2022
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CTYJIEHTA») T.
AKTUBEH J10
19.04.2022r.
IbC DJIEKTPOHHBIE BEPCUH https://e.lanbo | OOO «3BC [Tonueri
«Jlanb» KHUT BEIYLIUX ok.com/ JIAHb» (r. JOCTYI
W3/1aTeNbCTB YYeOHOU U CaHkT- (peructpart
HAY4YHOH JTUTepaTypshlI (B [TetepOypr) us no IP-
TOM YHCIIE Jorosop agpecam
YHUBEPCUTETCKUX Ne6EI1/223 KBI'Y)
W3/1aTeNbCTB), TaK U or 15.02.2022
AIIEKTPOHHBIC BEPCHH r.
MEPUOINYECKUX U3TAHUHN AKTHBEH II0
10 Pa3JTMYHBIM 00JIACTSIM 28.02.2023r.
3HAHUM.
Haunuonanw | O0beaMHEHHBIN https://H36.pd OI'bY Hoctyn ¢
Has 3JEKTPOHHBINA KaTaJIor «Poccuiickasg | 3JIE€KTPOHH
3J1eKTpPOHHA | (GOHJOB POCCHICKHUX roCy/1IapCTBCHH oro
a1 OMOIMOTEK, COMEepPIKAIITII ast YUTAIbHOT
oudamoreka | 4 331 542 3neKTpOHHBIX Ooubmmoreka» 0 3ai1a

PI'b JTOKYMEHTOB Horosop OuOIMOTEK

00pa3oBaTeIbHOIO U NelO01/HOB/16 | u KBI'Y
Hay49HOT'O XapakTepa 1o 66-11 oT
Pa3IMYHbBIM OTpacisaM 10.09.2020r.
3HAHUU Cpoxom Ha 5
JeT
9BC 107831 nyOnukanwmii, B http://iprbook | OOO «Aii [1u ITomHbrA
«IPRbooks» | T.4.: 19071 — yueOHbIX shop.ru/ Op Menuna» J0CTYT
u3aanuii, 6746 — (r. CaparoB) | (peructparg
Hay4yHbIX u3ganuii, 700 Jorosop us no IP-
KoJITIeKIui, 343 xxypHana Ne9200/2211 azpecam
BAK, 2085 ot 08.04.2022 KBI'Y)
ayIMOU3TaHHIA. T.
AKTUBEH J10
02.04.2023r.

IbC DIEeKTPOHHBIE BEPCUU https://www.b 000 [Tonueri
«lOpaiit» | yueOHOH 1 HayYHOH iblio- «OIJIEKTPOHHOE JOCTYII
aas CITO | nurepaTypbl U34aTENBCTB online.ru/ M3aTeNbCTBO | (perucrpart

«IOpait» s CI1IO u FOPAUT» (. ug 1o IP-
AIEKTPOHHBIE BEPCUU MockBa) azpecam
MEPUOINYECKUX U3TAHUI Jorosop KBI'Y)

10 Pa3IMYHBIM 00JIACTSIM
3HAHUM.

Nel192/EIT-223
Ot 29.10.2021
T.

AKTHUBEH 110
31.10.2022 r.
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9.| Polpred.co | O630p CMU Poccuu u http://polpred. 000 Joctyn mo
m. 3apyOexbs. [lonHble com «ITonmpen IP-agpecam
HoBocTH. | TEKCTHI + aHAIUTUKA U3 CIIPAaBOYHHUKH» KbI'Y
0O0630p 600 n3nannii no 53 be3Bo3mesiHO
CMMU. OTpacisiM (Oe3
Poccusi n ounmansHOT
3apy0exbe 0 JIOroBOpa)
10; ITpe3unentc | bonee 500 000 http://www.pr OI'bY ABTOpHU30B
Kas 3JIEKTPOHHBIX lib.ru «IIpe3unentck AHHBIN
OMOJIMOTEeKa | JOKYMEHTOB 10 HCTOPUHU ast OMbIMoTeKa | JOCTYII U3
um. b.H. OrteyecTBa, pOCCUNCKON uMm. b.H. OuOIMOTEK
Eapnuna rOCYJIapCTBEHHOCTH, EnpumnHay (T. u (ayn.
PYCCKOMY SI3BIKY U MPABY CaHkr- No214)
[TeTepOypr)
Coryamenue
oT
15.11.2016r.
Cpokom Ha 5
nert (¢
JajibHENIIEN
MPOJIOHTALNEN
)

7.6. Memoouyeckue ykazanusi no npo8edeHur0 pasiuiHblx Y4eOHbIX 3aHAMUU, K KyPCOBOMY
NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCMOAMENbHOU pabombl

YuebHas paboTa Mo JUCHUTIIINHE COCTOUT U3 KOHTAKTHOW pabOTHI (JICKITUH, MPAKTHIECKUE
3aHATHUS) U CAMOCTOSITENbHON paboThl. COOTHOLICHNE JIEKIIMOHHBIX, CEMHUHAPCKHX, Ja00paTOPHBIX
U TPAKTUYECKUX 3aHATHH K OOIEMYy KOJIMYECTBY YacOB COOTBETCTBYET YYEOHOMY IUIAHY
Hampasnenus 03.03.02 — ®usuka, npoduns «MeaumnuHcKas GuU3nKa».

Jlise TOATOTOBKM K CEMHUHAPCKUM 3aHSATHUSIM HEOOXOIUMO PacCMOTPETh KOHTPOJIBHBIC
BOIIPOCHI, IPH HEOOXOJAUMOCTH OOPATUTHCS K PEKOMEHIyeMOM JIUTepaType, 3aicaTh HEOHATHBIC
MOMEHTHI B BOITPOCAX /ISl YSICHEHHUS UX Ha MPEICTOSIIEM 3aHATHH.

Memoouueckue YKA3aHus K T1eKYUOHHbIM U npAKMuUu4YeCcKuM 3aHAmuimM

B cucremy cpezctB o0yueHUs JUCITUILIUHBI «MexaHUKa» BXOAAT yUeOHUKH, yueOHbIe ITOCOOus, Kype
JIEKIIUH, TPOTPAMMHOE U KOMITBIOTEpHOE obecrieueHne, 06pasyolie euHyI0 KOMIUIEKCHYIO CPeJLY, II03BO-
JISIONIYIO IOCTUTATh IIOCTABJIEHHBIX LieJIel 00yJeHus.

OcHOBHBIE KOMIIOHEHTHI CHCTEMBI CPEICTB OOyUeHUs AUCIUIIINHE: yUeOHUKHU, yueOHble U yueOHO-
MeTofnYecKHe ImocoOWs 10 paszaesiaM AUCHUIUINHBL. [IporpaMMHBIE MaTepHaIbl IS HOANEPIKKH
MIPENIO/IaBAHMUS, HUCIOIb3YEMBIE B IIPOIIECCE CAMOCTOATENIBHONH PabOTHI CTY/IEHTOB, yueOHOe IPOrpaMMHOE
obecrnieuenue (3JIEKTPOHHBIN YUeOHUK, KOMIBIOTEPHBIE TECTHI U JP.).

Cpe/icTBa TeJIEKOMMYHHUKAIUH (B Mpollecce CaMOCTOSATELHON PaboThl CTY/IEHTOB), 00eCIIeurnBaIoIIe
JTIOCTYITHOCTh MH(MOPMAINH JJ1s1 CTYIEHTOB, BOBJIEYUEHHOCTh UX B yueOHOE B3aMMO/IEHCTBUE, UCIIOJIb30BaHIE
pecypcos yiokaibHOU cetr KBI'Y u iHTEpHET.

KomnrwioTepHble kjaacchl HeTuTyTa (GUBMKM M MaTEMATHUKHU, 3JIEKTPOHHBIE 3aJIbl OUOJIUOTEKH U
Nurtepner-uentpa KBI'Y.

OpraHu3anuoHHBIMU GOpPMaMU IPOBENEHUSA AyAUTOPHBIX B3aHATHH 110 JUCHUILUIMHE SBJISIOTCS
JIEKITUY, TPAKTUYECKIE 3aHATHUS.

OcCHOBHasl [UJAKTHYeCKas IeJb JIEKIUH - (OPMHUPOBAHNE OPHEHTUPOBOYHOH OCHOBBI JUIS
MOCJIEAYIOIIETO  YCBOEHUsI CTyAeHTaMu y4yeOHOro Marepuasa. Jleknus  BBIOJHSAET  HAYYHBIE,
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BOCITUTATEJIbHBIE W MHUPOBO33PDEHUYECKHE (DYHKIINU, SBJIAIOTCA METOZOJIOTUYECKOW WM OPraHU3aIOHHOHN
OCHOBOU JISl CAMOCTOSTEJbHBIX 3aHATHH, PACKPBIBAET MOHATUHHBIN ammapaT AUCIUIIINHBI, PO6JIEMBI,
JIOTHKY, JAIOT IIeJIbHOE IIPE/ICTaBJIeHHE O IPe/MeTe, IOKa3blBas €ro MECTO B CHUCTeMe HAyKH, CBA3b C
POZCTBEHHBIMHU JIUCIUIUIMHAMU, MPOOY:K/IaeT HWHTEpPeC K IIPeIMeTy, DPa3BHBaeT NpodeccrOHaJIbHbIE
HHTEPECHI.

Conep:xaHue JIEKIIUH yCTaHABJIMBAETCSA HA OCHOBE paboyveil MpOrpamMMsbl JUCHUILUIHNHBL. KOHKpeTHOe
cofiep;KaHue JIEKIMH BKJIIOUAeT OCBEIleHUe 3a7lad, METO/IOB U YCIIEXOB HAyKHU, OCBEIeHre MyTell HayUHBIX
W3bICKAHUH, AHAIN3 UCTOPUYECKUX SBJIEHUH; KDUTUKY U HAYYHYIO OLIEHKY COCTOSIHUSA TEOPUU U IPAKTUKU.

B seknuax mpemnoiaBaTesib, HapsAy € CHUCTEMATUUYECKHM H3JIOKEHHeM (YH/IAMEHTIBbHBIX OCHOB
HAyK{, BBICKA3bIBAeT CBOW HAydyHbIe HJIEW, CBOE OTHOIIEHHE K IIpeAMETy U3y4YeHUs, CBOE TBOpUYECKOe
ITIOHUMAaHUE €ro CyIIHOCTH U IePCIeKTUB pa3BuTus. [Toaroroska k yiekuu Tpebyer

CaMoOTO0 TIIATEJIBHOTO OTOOpa Marepuasia, IPUBJIEUEHUS SIPKUX U BBIPA3UTEIbHBbIX NpuMepoB. OT
JIeKIIUU TpebyeTcss Tak:ke, YTOObI OHa BO30YKAaJIa W HAIPABJISIA CAMOCTOATEIBHYI0 MBICIUTETHHYIO
ZIeATEJIbHOCTD CTY/IEHTOB, (pOPMHUPOBAJIA UX MUPOBO33PEHHE.

Ha nexiuu oT mpemnojiaBaTesisi TpebyeTcs B JOTIOJHEHHE K 3HAHUAM U MPOGECCHOHATHPHOMY OIBITY
IIAPOKasi DPYAUIUs, JIOTHKA apryMeHTAllud, YBJIEUEHHOCTh CBOEN 00JIaCThI0 3HAHWM U BHYTPEHHSS
MOTPeOHOCTh 3a)KeUb €10 CBOMX MJIAJIIINX KOJUIET - CTYAEHTOB. A 3TO 3HAUUT, YTO JIEKTOPY HEOOXOAUMO
BOB3/IEHCTBOBATh HE TOJIBKO HA Pa3yM, HO M Ha YyBCTBAa CBOUX CJIyIIaTesIEH.

Kaxkgas sekiiust TpeGyeT TaKoro MOCTPOEHUs, YTOOBI CTYIEHTHl MOTJIM KOHCIEKTUPOBATh €€ B BUE
YETKO OTPAHUYEHHBIX, MOCJIE[OBATENBHBIX M B3aWMOCBSI3aHHBIX ITOJIOXKEHHH, TE3HCOB C BBIBOJIAMU U
3aKJIIOUEHUsIMH. Bce OT/[e/bHBIE JIEKIUKA JIEKIMOHHOTO Kypca TpeOyIoT, I[03TOMY B3aHMOCBSI3H,
[IOCJIEZIOBATEIFHOCTH U eqUHCTBA Iesti. CyInecTBeHHO BAaXKHOH SIBJISIETCS CBA3B JIEKIMOHHOTO MaTeprasa ¢
IPYTUMU KypCaMU U BUAAMU OOYUIEHU .

Ha BBOAHOI JIEKIUN YCTAaHABIUBAETCS CBA3b JIEKIIMOHHOTO MaTepHasa ¢ yYeOHUKaMU U y4eOHBIMU
mocobusimu. PopMa H3JIOKEHUsA OIpeAessieTcs HWHAUBUAYATbHBIMUA OCOOEHHOCTAMH, METOAUYECKOH
MMO/ITOTOBJIEHHOCTHIO, TI€JTATOTHYECKON KBaJTU(UKAIMEH IIPeNoJiaBaTesis, a TakKXkKe COJep:KaHueM U
3a7layaMy JIEKIUU, HAJIWYMEeM HaTJIAAHBIX TOCOOUI, CTENeHBI0 IOATOTOBJIEHHOCTH CTyZeHTOB. Ha
3aKJIIOUUTEIPHOU JIEKIIMH TOABOJIATCS UTOTH PabOTHI IO BCEMY KypCY, BHIMaHUE CTY/IEHTOB 0OpaIamT Ha
MPAKTUYECKYIO Peasi3aluio MOJyIeHHBIX 3HAHUH, PEKOMEH/YIOT JINTEPATYPY JJIA TAJIHHEHIIIEr0 U3y4eHus
Ppas3IUYHbIX TpobJIeM B JaHHOH 00J1aCTH HAYKH.

MeToAu4ecKy JIEKIUs JIOJI?KHA OBITh HA COBPEMEHHOM YPOBHE HAyKH, UMETh 3aKOHUEHHBIN XapaKTep
OCBEIIEHUS ONpPEAEIEHHON TeMbl, 00Ja7aTh CUJIOH JIOTHYECKOH apryMeHTaIluH, COAEP3KaTh XOPOIIO
MPOZyMaHHble WJLUIIOCTPUPOBAHHBbIE IPUMEPHI, [ABaTh HAIpaBJIEHHE /JIs CAMOCTOSTENIBHONH paboThI
CTYEHTOB; OBITh JOCTYITHOH JIJIsI BOCIIPUATHS COOTBETCTBYIOIIEH ayIUTOPHEN.

IToyi [TOCTYIHOCTBIO JIEKIUU TNOHUMAaeTcs oOpallleHre K TPaHUIlE BBICIINX WHTEJUIEKTYAJbHBIX
BO3MOXKHOCTEH CTy[IeHTOB. JIeKTOpy He CJieZlyeT OpHUEHTHPOBAThCA KaK Ha c1ab0 IMOATOTOBJIEHHBIX
CTY/IEHTOB, TaK U Ha 0COO0 OIapPEHHBIX CTY/IeHTOB. OPUEHTHPOM JIOJIKHBI OBITh CTYZEHTHI, YCIIEBAIOIINE 10

JIAHHOMY IIpeZIMeTy, IPEe/ICTABJIAIOIIe OCHOBHOMN COCTaB JIEKITMOHHBIX IOTOKOB.
Ileparoruueckas 5¢deKTUBHOCTD JIEKIUN IO JAaHHOMY Kypcy YCUJIUBaeTcAd Ha IIPaKTUYECKUX
3aHATUAX.

[IpenoxaBaTenb AOMKEH MPOBOAUTH 3aHATHS B MOJATOTOBICHHOM Il 3TOro ayautopuu. OH
JIOJI’KEH OBITH ITOATOTOBJIEH K 3aHATHIO, UMETh IUIaH MM KOHCIEKT JICKIIUH.

B nexumoHHON ayAuTOpHM NPENOAABATENb JOJDKEH IOJIb30BATHCS JOCKOW I M3JI0KEHUS
MaTepuaia, OMUCaHUsS CXEM, PUCYHKOB, Tabiuil. [Io BO3MOKHOCTH HEOOXOAMMO HMCIOJIb30BAHHUE
HarJSIIHBIX TIOCOOMI U ayinoBU3yalbHbBIX cpeacts, MKT.

[IpenomaBatens MODKEH OBITH  JApykemoObeH K  cryneHtam. OH  JIODKeH  OBITh
TpeOOBaTENILHBIM HE TOJNBKO K CTyNEHTaM, HO MU K caMoMy ce0e, TeM caMbiM 3aBOCBBIBAS Y
CTYJCHTOB aBTOPUTET U YBaXKEHUE.

Marepuan J0JDKEH JIOTHYECKH TOCIEAOBATeIbHO U3JIaraThbCsi M COAEPKaTh 3IIEMEHTHI
HOBU3HBL. Peub MOoDKHA OBITH TPABUIIBHOM M TOYHOM. Temm dYTEeHHs JIGKIMW JOJDKEH OBITh
€CTECTBEHHBIM. JIEKTOp MOJDKEH MOMOYb CTYAEHTaM MOHSTh JOTHUKY MOCTPOEHUS KOHKPETHOTO
y4eOHOTr0 MaTepuaia, BhIICIATh IJIaBHOE U oOpamiaTh BHUMAaHUE CTYJCHTOB Ha (DU3UUCCKUM CMBICTT
MOJTy4aeMBIX PE3yJIbTaTOB U (PU3HUECKUX BEIIUMUMH.
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[IpenonaBaTens QOJKEH:
- MpPeNOCTaBUTh CTYJEHTaM HCTOYHUKU JOMOJHUTENBbHON HHGOpPMAlUU MO AUCHUIUIMHE,
JTUTEpaTypy LeraecooOpa3Ho IETUTh Ha OCHOBHYIO U IOTIOJHUTEIBHYIO;

- IOOUIPATH BOMPOCHI OT CTYJIEHTOB U TPAMOTHO OTBEYATh HA 3TU BOIIPOCHI.

- pabortarh Haj yriayOJeHHEM W 3aKpeIlUICHHEeM JIEKIIMOHHOTO MaTepualia, MOJy4eHHEeM
CTyJICHTaMH YMEHUM U HaBBIKOB, MMPEyCMOTPEHHBIX Y4€OHOU MTPOrpaMMOii.

Ilepen Tem, kKak HayaThb pEIICHHE 3aJad Ha MPAKTUYECKOM 3aHSATUU B ayJIUTOPHH,
HE0OXOUMO MPOBECTH OMPOC MO AAHHON TeMe, BBIIUCATh CO CTYJAEHTaMU Ha JOCKE HEOOXOIUMbIe
(bOopMyITBI, pa3bICHUTH UX CYTh, PA3MEPHOCTH BEJIMYWH, U TOJHKO 3aT€M HAYMHATH PEIICHHE 3a/1a4.
Oco0oe BHHMMaHME CJEIYyeT YAETUTh (PUINYECKOMY CMBICAY U Pa3MEPHOCTH IOJYYE€HHBIX
pe3yabTaTOB.

Memoduueckue ykazaHus Kk camocmosmensHol pabome cmyoeHmos

VYcnemHoe ocBOEHUE UCIUILIMHBI IPEAIOJIaraeT aKTHUBHOE, TBOPUECKOE YJYacTHe CTy[eHTa IIyTeM
IJIAHOMEDHOHM TIOBCEHEBHON paboThl. lI3yueHue [MCHUILUIMHBI CJIe[[lyeT HAYWHATh C IPOpabOTKH
MIPOrPaMMBbl JUCIUILINHBI, Ve ocob0e BHUMaHUE IeJIAM U 33/1aUaM, CTPYKTYPe U COZIePIKaHHUIO Kypca,
paboTe C KOHCIIEKTOM JIEKI[UW, y4eOHBIMU IMOCOOUAMHU IO AucCHUILINHE. HeobX0JUMO HPOCMOTPETH
KOHCIEKT (yueOHUKHU, mocobus, IEMOHCTPAIMOHHbIE IPUMEDPH U T.A.) CPa3y IOCje 3aHATHN, OTMETUTH
MaTepHasl, KOTODBIM BBI3bIBAET 3aTPyAHEHUS I [OHUMAaHUA, IIONBITATECA HAWTU OTBETHI Ha
3aTPYIHUTEIbHBIE BOIPOCHI, UCIOJIb3Ys PEKOMEHAYyeMyIO JINTepaTypy. Ecim caMoCTOsATesIbHO HE YAaI0Ch
pasobpaThcs B MaTepHuae, Hy»KHO ¢OpPMYIHPOBATH BOIPOCHL M OOPATUTHCA 32 MTOMOIIBIO K IIPEIOAaBaTEeTI0
Ha KOHCYJIbTAI[UU WM Oyrokaiiieidl Jekuuu (IpakTHYeCKOM 3aHSTHH). PeryjispHO OTBOAWTH BpPEMS MJist
MMOBTOPEHUs] TPOMNZIEHHOTO MaTepuasia, MpOBepsisi CBOM 3HAHWS, YMEHHS U HABBIKU [0 KOHTPOJIbHBIM
BOIIPOCAM.

CamocrositesnibHast pabora crygerTa (CPC) mpu mpoxo:kaeHuu JUCIUIINHBL I0KHA 3aHUMATh O/THO
U3 BeAyIINX MeCT B yueOHOH JeATeIbHOCTH CTy/leHTOB. OHa MOJDKHA OBITh OCO3HAHA CTY/IEHTAMH Kak
cBOOO/THAs IO BBIOOpY, BHYTPEHHE MOTHUBUPOBAaHHAsA JIEATENbHOCTh. Hayimune caMOCTOATENbHONH PabOThI
CTY/IEHTOB fBJIAETCA OAHUM W3 BaXKHEUIIUX CPeACTB (OPMHUPOBAHUS CIOCOOHOCTEH CAMOCTOSTEIHLHO
O0OBIBATh, IepepabaThIBaTh U MPAKTUYECKH MPUMEHATH 3HAHUS. B pe3ysbTaTe IPOUCXOAUT OTPAHUYEHHE
00BsACHSAIONEN (QYHKIIMU MpenoiaBaTesisi, IEPEXO]] OT OIMUCATENHHOTO OOBIACHEHUs K OKa3aTeJILHOMY,
dopmupoBaHe TBOPUECKOTO MbIILIeHUsA. CaMOCTOsATeIbHASA PaboTa Mpe/IoiaraeT OCO3HAHUE 1EeJI CBOEH
NesITENIbHOCTY, TpUHATHE YyueOHOH 3ajjauu, MIpPHUJAaHWE el JIMYHOTO CMBICJa, CAMOOPTaHM3ANHI0 B
pacnpeziesieHun y4eGHBIX IEHCTBU BO BpEMEHH, CAMOKOHTPOJIb B UX BBITIOJIHEHUU U IP.

CamocrositesibHasi paboTa CTYAEHTOB IPU IPOXOKZAEHUU JAUCHUILUIMHBI UMEET IeJIbI0 BBIPA0bOTATh Y
CTYZIEHTOB HABBIKM aHAJIM3a JIIOOOH IpeAMeTHOUW O00JIacTH, 3aJI0KUTh OCHOBBI CAaMOOPTaHHM3AIUHM U
CaMOBOCIIUTAHUS C TeM, 4YTOObl NPUBUTh YMEHWE B [aJIbHEHIIEM HENPEPHIBHO IOBBIIIATE CBOIO
KBasImpUKaIUIO.

Heo06xoauMO TepeBecTH CTy/IeHTa M3 MAaCCUBHOTO MOTPeOuTessA 3HAHWM B aKTUBHOTO HX TBOPIIA,
yMeroIiero chopMyJIUpOBaTh NpobsieMy, MpOAHAIU3UPOBATh IYTH €€ pelleHHs, HAWTH ONTHUMAaJIbHbBIN
pe3yJIbTaT U I0OKa3aTh ero MPaBUIbHOCTh. CaMOCTOATEbHAs pab0oTa CTY/IEHTOB SABJISIETCS HE MIPOCTO BaXKHOH
dbopmoii 06pa3oBaTEIHLHOTO MPOIIECCA, A 0JI?KHA CTaTh €r0 OCHOBO.

B opraHmzanmuu caMOCTOATENbHOH paboThl CTYAEHTOB JIOJKHBI COYETATbCA /JIBA OCHOBHBIX
HaIpaBJIEHUA:

- caMocCToATeNIbHAsA paboTa B IpoIlecce JIEKIIMOHHBIX U MPAKTHUECKUX 3aHATUH, OMUpAIoascs Ha
HICIIOJIb30BaHME METOAUK U (HOPM, CIOCOOHBIX 00ECIIEUNTh BEICOKII YPOBEHD CAMOCTOSITEIbHOCTH CTYZEHTOB
U yJIy4IlleHVe KauyecTBa IO/TOTOBKY;

- camocTrosTesIbHAsA paboTa BO BHEAy/IUTOPHOE BPEMs, OCHOBHAA ILI€JIb KOTOPOH - HAYYHUTbh CTYZEHTA
OCMBICJIEHHO U CaMOCTOATENbHO paboTaTh cHayaja ¢ y4eOHBIM MaTepHAJIOM, 3aTeM C HayJHOH
nHopmaIueii, chbopMUPOBaTh y CTyZIeHTa COOCTBEHHOE MHEHE TP PENIeHUH MOCTaBJIEHHbIX ITPOOIEeMHBIX
BOIIPOCOB U 3a/1a4.

I camMocToATeNbHOM pPaboThl CTy/IEHTaM IMpeAaraloTcsa y4yeOHble MOCOOMA K MPaKTHUYECKUM
BaHATUIM.
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B mporecce caMOCTOATETBHON pabOTHI CTYZEHTAM PEKOMEH/IyeTCSI AKTUBHO PAabOTATh C UMEIOITUMUCS
B 6ubinoreke KBI'Y yuebHuKaMu W y4eOHBIMU MOCOOUAMH, KaK OyMa’KHBIMH, TaK W 3JIEKTPOHHBIMH.
ITockosbKy OCHOBHas 3azadya JUCIUIUIMHBI, KaKk M JII000HM Apyrodl JUCIUIIIMHBI, 3aKJIOYaeTcs B
(opMupoBaHnu croemuagucra, CIOCOOHOTO K CaMOPAa3BUTHIO, €aMO0Opa30BaHUI0, WHHOBAIIMOHHOU
JleATeJIbHOCTH, HeoOXOJIMMO IIepeBecTH CTY/eHTa U3 [IaCCUBHOIO IOTPeOuTessA 3HAHWM B aKTHBHOIO HX
TBOpIA, yMemwlnero c¢opMy/JIupoBaTh IMpo0sIeMy, INPOAHAJIU3UPOBATh IIyTU ee pelleHusd, HaWUTH
ONTUMAJIbHBIN PE3YJIbTAT U IOKA3aTh €0 MPaBHILHOCTh. CaMOCTOsATEIbHAS paboTa CTY/IEHTOB JIOJIKHA CTaTh
OCHOBOI1 00pa30BaTEILHOTO IIPOIIECCA.

['naBHOEe B CTpaTeruvyecKod JIMHUM OpPraHU3alM{ CaMOCTOSITEJIbHON pPAabOTBHI CTYIEHTOB IIPH
MIPOXOXKAEHUN TUCIUIUINHBI 3aK/II0YAeTCs HE B ONTHMU3AIUY €€ OTAEJIbHBIX BUIOB, a4 B CO3/IJAHUH YCIOBHI
BBICOKOH aKTUBHOCTH, CAMOCTOSATEJIbHOCTH U OTBETCTBEHHOCTH CTYZEHTOB B ayINTOPUU U BHE €€ B X0JIe BCEX
BUJIOB yU4eOHOM JeATETbHOCTH.

B ob6mieMm ciryuae BO3MOKHBI /IBA OCHOBHBIX HAIIPABJIEHUS ITIOCTPOEHUS YUeOHOTO IMPOIecca Ha OCHOBE
CaMOCTOSITETLHOM pabOThI CTYIEHTOB.

IIepBrIii - 3TO yBesIMYeHNE POJIM CAMOCTOSITEIBHON paboThl B IIpoliecce JIEKIMOHHBIX, IPAKTUYECKUX
3aHATHH. BTOpOil - MOBHIIIIEHNe aKTUBHOCTH CTYZIEHTOB II0 BCEM HAIIPaBJIEHUAM CaMOCTOSTETHHON pabOThI
BO BHeay/IUTOpHOe BpeMs. Pematomnas posb B opranuzanuy CPC npuHaiiekuT Iperno/iaBaTesiio, KOTOPHI
JIOJDKeH paboTaTh He CO CTYZEHTOM «BOOOIE», a ¢ KOHKPETHOH JIMYHOCTHIO, C €€ CHJIbHBIMHU U CJIaOBIMU
CTOPOHAMU, UHANBU/IyaIbHBIMHI CII0COOHOCTAMU U HAKJIOHHOCTSMHU.

YTtoObI Pa3BUTH MOJIOKUTEIPHOE OTHOIIIEHHE CTYy/IEHTOB K BHeayauTopHoi CPC, cienyeT Ha KaXkaoM
ee JTare pas3bACHATH IeJd paboThl, KOHTPOJIUPOBATh IOHUMAHUE 3THUX IIeJIEH CTYAEeHTaMU, IOCTEIEHHO
(opMupys y HUX yMeHIe CaMOCTOSITEIbHOHN OCTAHOBKHY 33/Ia4H U BEIOOPA LIEJIH.

BrimosiHeHWEe KOPOTKOH (5 MHH.) CAMOCTOSITEJIBHOH PabOTHI HAa JIEKIMU C IIPOBEPKOI pe3yJIbTaTOB
IIPENo/IaBaTesieM IIPUYyYaeT CTYAEHTOB OoJIee IIIy0OKO yCBaUBATh U3YYaeMbIi MaTEPHUAJ, MEHSET y CTY/IEHTOB
OTHOIIIEHNE K JIEKIUAM, TaK Kak 0e3 IMOHUMAaHWSA TEOPUH IpeJAMeTa TPYAHO PACCUUTHIBATH Ha YCIEX B
peleHny 3a[a4n. DTO YJIyUIlaeT MOCEeIaeMOCTh JIEKITMOHHBIX M PAKTUYECKUX 3aHATHMH.

PazpaboTka KOMILIEKCA METOJUUYECKOTO obecrieueHus yueOHOro mpoliecca 1Mo JUCIUIINHE SBJISETCS
BOKHEHIIUM ycoBueM 35(P@GEKTHBHOCTH CaMOCTOSATEIBLHON paboThl CTYZAEHTOB. K TakoMy KOMILIEKCY
OTHOCATCSI TEKCThI JIEKIIUH, YUeOHUKU U yueOHble MOCOOHs, MaTepUuasibl JIA KOMIBIOTEPHOTO TECTOBOTO
KOHTpOJIsI. JTO TO3BOJIAET OPraHU30BaTh MNpobJieMHOe oOydeHHe, B KOTOPOM CTYZIEHT SBJISETCS
PaBHOIIPABHBIM yYaCTHUKOM YIeOHOTO IpoIiecca.

Pe3ysIbTaTUBHOCTh CAMOCTOATEJBHOU pabOThl CTYZEHTOB BO MHOTOM OIIPEAENSIeTCS HAJIUYHeM
aKTUBHBIX METOZIOB €€ KOHTPOJiA. IIpm NpOXOKIeHWH AVCIUIIIMHBI HCIIOJIB3YIOTCS CJIEAYIOUINE BUIBI
KOHTPOJIS:

- BXOZTHOHM KOHTPOJIb 3HAHUH U YMEHUH CTYZIEHTOB B HayaJsle MPOXO0XK/IeHU TUCIUILINHBI;

- TeKyIIUH KOHTpPOJb, TO €CTh pEeryJIIpHOE OTCJIeKMBAaHHE YPOBHA YCBOEHUs MaTepuaja Ha
JIEKIIMOHHBIX, TPAKTUUECKUX 3aHATUAX;

- IPOMEXKYTOUYHBIN KOHTPOJIb II0 OKOHUYaHUU U3YUYEeHU paszesa Kypea;

- CAMOKOHTPOJIb, OCYIIECTBJIAEMBIN CTYIEHTOM B IIpOliecce U3YYeHU AUCITUTLIINHBI

- IIPU MIOJITOTOBKE K KOHTPOJIBHBIM MEPOIPUATHM;

- ITOTOBBIN KOHTPOJIb 110 JUCHIUILIUNHE B BUJIE DK3aMeHa.

Memoouueckue pekomenoayuu no uzy4eHur0 OUCUUNIUHBL 01 00YUAIOUUXCA

[Ipuctynas Kk H3y4yeHUIO IUCLUIUIMHBI, OOydaromemycss HeoOXOIMMO O3HAaKOMHTHCS C
TEMaTUYECKUM TUTAHOM 3aHSTUH, CIUCKOM PEKOMEHI0BAaHHOW yueOHOU nuTeparypbl. Heobxommumo
YSICHUTDH IOCJIEI0BATEILHOCTD BHITIOJHEHUS UHIUBUYaIbHBIX YUEOHBIX 3aJjaHHil, 3aHECTU B CBOIO
pabodyro TeTpajb TEMBI U CPOKH IPOBEICHUS CEMHUHAPOB, HAMMCAHUS YYEOHBIX M TBOPUYECKUX
pa6ot. [Ipu n3ydeHnn AMCUUILINHBI CTYACHTHI: U3y4alOT PEKOMEHI0BAaHHYIO YUeOHYIO U HAYYHYIO
JUTEpaTypy; MTHUIIYT KOHTPOJBHBIE pPAa0OTHI, TOTOBSAT JOMAIllHEE 3aJaHHe UM COOOIICHHS K
MPAKTUYECKUM 3aHATUSAM; BBIMOIHIIOT CaMOCTOSATEIbHYIO PaldOTy, Y4acTBYIOT MpU MPOBEACHUU
MPAKTUYECKUX 3aJaHUil. YPOBEHb W TIIyOWHA YCBOGHUS AWCIMILTUHBI 3aBHCST OT AKTUBHOW U
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cucTeMaTHyecko paboThl Ha JIEKUUSAX, M3YUYEHHS PEKOMEHIIOBAHHOM JUTEPaTyphl, BHIIOJIHEHUS
KOHTPOJIbHBIX MMCbMEHHBIX 3aJJaHUM

Kypc wusyuaercss Ha JeKUMSIX, CEMUHApax, NPU CaMOCTOSTENBHONM M WHAWBHUIYaJbHOU
pabote cryneHToB. CTyIEHT JJIsl MOJHOTO OCBOEHUSI MaTepHalla He IOJKEH MPOIYCKaTh 3aHITHUS U
AKTUBHO YYaCTBOBATb B y‘-Ie6HOM nmpomnecce. .HGKI_[I/II/I BKJIIOYAaKOT BCC€ TEMbI B COOTBCTCTBHUH C
MIPOrpamMMOi MOATOTOBKH O JaHHOW AuciuIuinHe. it MakcuManbHOU 3 ()EKTUBHOCTH M3YyUCHHS
HEOOXO/MMO TIOCTOSIHHO BECTH KOHCIEKT JIeKIMH, 3HaTh PEKOMEHIYEMYIO IIperoiaBaTesieM
JUTEpaTypy, MMO3BOJSIONUIYIO JOMOJHUTh 3HAHUS W JIydlle MOJATOTOBUTHCS K CEMHHAPCKUM
3aHATUAM.

B cooTBercTBHY ¢ yUeOHBIM IIJIAHOM Ha KaXAYI0 TEMY BBIJEICHO HEOOXOAMMOE KOJTHYECTBO
qaCcoB CCMHUHAPCKUX SaHHTHﬁ, KOTOPBIC MMPOBOJATCA B COOTBETCTBUU C BOIIpOCaMu,
PEKOMEH/JIOBaHHBIMM K M3y4YEHHIO IO TeMaM JUCHMUIUTUHBL. CTYIEHTbl JOJIKHBI PETYISIPHO
TOTOBUTBHCA K CCMUHAPCKUM 3aHATHAM U y4aCTBOBATH B OGCy)KI[eHI/II/I BOITPOCOB. HpI/I IIOATOTOBKE K
3aHATUSAM CIIeyeT PYKOBOJACTBOBATHCS KOHCIIEKTOM JIEKIUH U PEKOMEHJIOBAaHHOW IUTEPaTypOM.
TemaTnueckuili mniaH JUCHUIIIIMHBI, y‘-I€6HO-M€TOI[I/I‘IeCKI/I€ Mareprajibl, a TaKKEC CIHUCOK
PEKOMEHI0BaHHOM TUTepaTyphl IPUBEACHHI B paboueil mporpamme.

Memoouueckue pekomenoayuu npu padoome Ha0 KOHCNEKMOM 80 8PeMsA NPOBEOCHUS NeKUUU

Bo BpeMs NEKIIMOHHBIX 3aHATHIH HEOOXOAMMO KOHCIIEKTUPOBATh y4eOHBIH MaTepuain. J{is
3TOTO0 HWCIOJIB3YIOTCA oOlMe U yTBepAMBIIMECS B NpaKTHUKE TMpaBuia, W  MPUEMBI
KOHCIIEKTUPOBAHMS JICKIU:

KoncnektupoBanue JeKIUid BeAETCS B CHEHHAIbHO OTBEACHHOM JUIsi 3TOr0 TETPAJH,
Ka)X/IbIi JINCT KOTOPOU JOJIKEH UMETH I0JIs, HA KOTOPBIX JETAK0TCS IOMETKU U3 PEKOMEHIOBAHHOM
JUTEPATyphl, TONOJIHSIONIME MaTepual MNPOCIYIIAHHOM JEKIHMH, a TaKXe IOJYEpPKHUBAIOIIUE
0CO0YI0 BAKHOCTh T€X HIIU MHBIX TEOPETUICCKUX MOJIOKECHUH.

[lenecooOpa3Ho 3amuchIBaTh TEMY U IUIAH JIEKIUH, PEKOMEHIYEMYIO JIUTEpaTypy K TeMe.
3anucu pas3fenoB JIEKIUU JOJKHBI MMETh 3aroJIOBKH, MOA3arojlOBKHU, KpacHble CTpoku. Jljis
BBIJICJICHUSI Pa3/€JIOB, BBIBOJIOB, OINpPEAEIICHUI, OCHOBHBIX MJEH MOYHO HCIIOJIb30BaTh LIBETHBIC
KapaHJamu 1 GaoMacTepsl.

HazBanHble B JIEKIIMM CCHUIKM Ha MEPBOMCTOYHUKU HAJ0 MOMETUTH Ha MOJISAX, YTOOBI MpH
CaMOCTOSITENILHOM pa0oTe HalTH W BOUCaTh MX. B KOHCHEKTE JOCIOBHO 3alMCHIBAIOTCS
onpejeNieHus] TOHATUH, KaTeropuu M 3aKoHbl. OCTalbHOE [OJDKHO OBITH 3alMUCaHO CBOUMHU
CJIOBaMH.

Kaxxnomy cryneHTy HeoOX0AMMO BbIPaOOTAaTh M MCIOIb30BaTh JOMYCTHUMbIE COKpAIICHUS
HauboJIee pacIpOCTPAHEHHBIX TEPMUHOB U MTOHSITHIA.

Memoouueckue pekwuem)auuu 1O no0zomogKe K CeMUHRAPCKUM 3AHAMUAM

CemuHapsl — COCTaBHasg 4acThb Y4eOHOro mpoliecca, rpynmnosas (opma 3aHATHH Npu
aKTUBHOM Y4YacTUHU CTyAeHTOB. CeMHMHapbl CIIOCOOCTBYIOT YIJIyOJIEHHOMY H3yY€HHUIO Haubosee
CJIOKHBIX MPOOJIEM HAyKH U CIIY)KaT OCHOBHOM ()OpMOW IMOJABEJCHHUS MTOTOB CAMOCTOSITEIHHON

paboTbl cTyneHTOB. llenbl0 CEMUHApCKHUX 3aHATUH SBIAETCS YIIyOJIEHWE M 3aKpeIuieHue
TEOPETUYECKUX 3HAHUH, MOJIyYEHHBIX CTYJACHTaMH Ha JCKUUAX U B MPOLECCE CaAMOCTOSATEIBHOIO
U3y4eHHsl yueOHOTO MaTepuaia, a, CJIeloBaTeiIbHO, (OPMUPOBAHUE Y HUX OINpPENEIeHHBIX YMEHUN
Y HaBBIKOB.

B xone mpaktuueckux paboOT CTYAEHTHl BOCHPUHUMAIOT U OCMBICIHMBAIOT HOBBIN
yueOHbIli MaTepuan. [IpakTudeckue 3aHATHS HOCAT CUCTEMATUUYECKUH XapakTep, PerysspHO
cienys 3a KaXI0u JEKIUEeH U JBYMS-TPEeMs JICKLUSIMH.

B xozne moAroToBku K CEMUHAPCKOMY 3aHATHUIO HEOOXOIUMO MPOUYUTATH KOHCHEKT JIEKIHH,
U3Y4YUTb OCHOBHYIO JIUTEPATypPy, O3HAKOMUTHCA C JOIOJHUTEIBHON JIUTEPATypOU, BBIIIOJIHUTH
BBIIAHHBIE IIPENOJABATEIEM IPAKTHYECKHE 3ajaHusd. [Ipm 3>TOM ydecTb peKOMeHAaluH
npernojaBarens U TpeOoBaHus mporpammbl. JlopabaTbiBaTh CBOW KOHCHEKT JIEKIIMH, Jiefias B HEM
COOTBETCTBYIOIINE 3aIIACH U3 JTUTEPATYPBHI.
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JKenarenpHO IpHU MOArOTOBKE K MPAKTHUYECKUM 3aHATHUAM 110 JUCLMILUIMHE OJHOBPEMEHHO
HCIT0JI30BAaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOLIUX 3aJaHHBIE BOIIPOCHI.

Ha cemmunapax cTyneHTBl y4arcsi TpaMOTHO M3JaraTh MpoOiemMbl, CBOOOJHO BBICKa3bIBAaTh
CBOM MBICIM M CYXICHHS, pAacCMaTpUBAIOT CUTYyallUd, CIOCOOCTBYIOIIHE Pa3BUTHUIO
npodecCHOHaTbHON KOMIEeTeHTHOCTH. Crenyer UMeTh B BHJY, YTO IOJATOTOBKA K CEMHHApY
3aBHCUT OT (POPMBI, MECTa TPOBEJICHUS CEMUHAPa, KOHKPETHBIX 3aJJaHUi U OPyUEHUH.

Memoouueckue pekomenoauuu no OpeaHU3AYUU CAMOCHOAMENbHOU PAdOmbl

CaMmocrositennbHast paboTa SIBIS€TCS OJHUM M3 BHUIOB Y4eOHOW JACSITENBbHOCTH
oOydaromuxcsi,  CHOCOOCTBYET  Pa3BUTHUIO  CAMOCTOSITEIBHOCTH,  OTBETCTBEHHOCTH U
OpPTaHU30BAaHHOCTH, TBOPYECKOTO MOAXO0/a K PEUICHHUIO MpobaeM yaeOHOro U mpodeCCHOHATBHOTO
YpPOBHSL.

CaMocrosiTenbHast paboTa CTYACHTOB HAlpaBjieHa Ha MPHOOPETEHUE CTYIEHTOM HOBBIX IS
HEro 3HaHUW ¥ YMEHHI 0€3 HEMOCPEICTBEHHOTO YYaCTH TIPETojaBaTesci.

CamocrosiTenbHas paboTa MPOBOIUTCS C TENBIO:
- CUCTEMAaTHU3alllK U 3aKPETUICHUS MTOJIYYeHHBIX TEOPETUUECKUX 3HAHUN U MPAKTHUYECKHUX
YMEHUN 00y4aromuxcs;

- YyriyOJeHus ¥ paclIupeHHs] TEOPETUYECKUX 3HAHMUIA;

- (opmupoBaHUS YMEHUN UCTIOIB30BATh CHEIMAIBHYIO JIUTEPATYPY;

- Pa3BHUTHUS TO3HABATENBHBIX CIIOCOOHOCTEH W AaKTHBHOCTH OOYYaIOIIUXCS: TBOPYECKOU

MHUIMATUBBL, OTBETCTBEHHOCTH U OPraHNU30BaHHOCTH;
- popMUPOBaHUS CAMOCTOSTEILHOCTH MBIIIJIEHUS, CIIOCOOHOCTEH K CAMOPA3BHUTHIO,
CaMOCOBEPILIECHCTBOBAHHUIO U CAMOpPEaIN3alllu;

- pa3BUTHUS UCCIEAOBATEIbCKUX YMEHHUIA.

CamocrosiTenbHast paboTa MPUBOAUT CTYyAE€HTa K TOJYYEHHIO HOBOTO 3HaHMS,
VIOPSAOYCHHUIO M YTITyOJICHUIO UMEIOIINXCS 3HAHUN, (POPMUPOBAHUIO Y HETO MPOQPECCHOHATBHBIX
HaBBIKOB U yMeHUH. CamocTosiTeIbHass padoTa BBITIOJHSIET Pl () yHKITHIA:

—  pa3BUBAIOILLYIO;

—  nH(OPMAIIMOHHO-00YyYaOIIYIO;

—  CaMOOPraHu3YIOIIYIO;

—  OPHUEHTHUPYIOILIYIO U CTUMYJIHUPYIONIYIO;

—  BOCIHUTHIBAIOUIYIO;

—  HCCIIe0BATEIbCKYIO.

B pamkax kypca BBIOJIHSAIOTCS CIEAYIOUINE BUIbI CAMOCTOATEIbHONU paboThI:

1. KoHCHmeKTHpoBaHUE MEPBOMCTOYHUKOB U IPYTOl yUeOHOU JIUTEPATYPHI;

2. Ilpopabotka yueOHOTO MaTepHaia (1o KOHCIEKTaM, Y4eOHON W Hay9IHOU JIUTEPATYPE);

3. BroinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 33JIaHUN;

4. Pabota c TecTamu B BOIpOCaMU sl CAMOIIPOBEPKH;

5. BroimonHeHue UTOrOBON KOHTPOJIBHOM pabOoTHI.

CryneHTaM peKOMEHJIyeTCsl C CaMOro Hayalla OCBOGHHs Kypca paboTaTh C JIUTepaTypoil u
npeyiaraeMbIMA 33JaHUSIMA B (DOpME MOATOTOBKU K OYEPEIHOMY ayIUTOPHOMY 3aHsaTHiO. [lpu
9TOM aKTyaJH3UpYIOTCS HMEIOIIMEcs 3HaHHs, a TakXkKe co3jaercs 0a3a Juisi YCBOEHHUS HOBOTO
Martepuana.

Heo0OxonuMo OTMETHTH, YTO HEKOTOPBIEC 3a/laHus ISl CAMOCTOSATEIbHONU paboThl MO KypCy
UMEIOT OmpeelieHHyo crnenuduky. [Ipu ocBOeHHH Kypca CTYOEHT MOXKET MOJb30BaThCs
OMOIMOTEKON By3a, KOTOpas B TIOJHOHW Mepe oOecleueHa COOTBETCTBYIOMICH JUTEpaTypoOil.
3HAUYUTENbHYIO MOMOILb B MOJATOTOBKE K OYEPEIHOMY 3aHITHIO MOXKET OKa3aThb MMEIOIIMICS B
yu4eOHO-METOINYECKOM KOMIUIEKCE KpPaTKUH KOHCHEKT JieKIuid. OH ke MOXET MCIOJIb30BaThCs U
JUTSL 3aKpeTJICHHsI TOJyYeHHOTO B ayauTopuu Matepuana. CamoctosTenbHas paboTa CTyIEHTOB
IpeyCMOTpeHa Y4YeOHbIM IUIAHOM M BBINOJHAETCA B 00sd3aTeNbHOM TOpsAIKe. 3aJaHus
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IPEIOKEHBI 110 KAKJOW U3y4yaeMOl TEME U MOTYT TOTOBUTHCS MHAWBUyalbHO WK B rpymne. [lo
HEOOXOUMOCTH CTYJEHT MOXET 0OpamiaThcs 3a KOHCY/IbTAallMel K MpernoaBarento. Brinonnenue
3a/laHuil KOHTPOJIUPYETCS M OLIEHUBAETCS MIPENOIaBaTEIIEM.

Jlis  yCIeurHoro CaMOCTOSITEJIBHOTO HM3Yy4eHHUsl MaTepuana CerofHs HCIONb3YyIoTCs
pa3iuyHble CPEACTBa OOYYEHHs, CpPeau KOTOPhIX 0CO00€ MECTO 3aHMMAIOT WH(pOpPMalMOHHbIE
TEXHOJIOTMM PAa3HOTO YPOBHSI U HANPABJIEHHOCTHU: AJIEKTPOHHBIE YYEOHUKHU M KYPChI JIEKIUi, 6a3bl
TECTOBBIX 33JaHUH M 3a/1a4. DJICKTPOHHBIN YUeOHHK MOXET WHTETPUPOBaTh B ce0€ BO3MOKHOCTH
Pa3IUYHBIX MENaroru4eckux IMPOTrPaMMHBIX CPEACTB: OOy4YaloOIIMX MPOrpaMM, CIPABOYHUKOB,
y4eOHbIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIIUX IIPOTPAMM.

JIist  ycnenrHoW OpraHu3alliid  CaMOCTOSITEIbHOM paboThl BCE AaKTHBHEE INPUMEHSIOTCS
pa3HooOpa3Hble 00pa3oBaTelbHBIE pecypchl B CeTH VIHTEpHET: CHCTEMbl TECTHPOBAHUS IO
Pa3IUYHBIM 00JIaCTSM, BUPTYaJIbHBIE JIEKINH, JTa00pAaTOPUH, IIPH ITOM TOJIH30BATENIIO JOCTATOUYHO
UMETb KOMIBIOTEp M MOJAKI0YeHne K HTepHeTy Ui TOro, 4ToObl CBA3aThCs C MPENoJaBaTeieM,
pelath BBIUMCIMTENbHBIE 3a7aud M IOJy4aTh 3HaHuA. Vcmosnb3oBaHWe ceTeil yCHIIMBAaeT poJib
CaMOCTOSITENIbHOW pabOThl CTYJAEHTAa M TO3BOJSIET KapAWHAIBHBIM 00pa3oM H3MEHHTh METOAMKY
MpenoaaBaHusl.

CTyzneHT MOXET Moiny4aTh BCE 3aJaHUs U METOANYECKUE yKa3aHUs uepe3 cepBep. CTyaeHT
UMEEeT BO3MOXKHOCTh BBINIOJHATH paboOTy JoMa WM B ayAUTOpHH. boiblioe BOCHUTATENbHOE U
00pa3oBaTeNbHOE 3HAYCHHUE B CAMOCTOATEIBHOM Y4eOHOM TPYyJAE CTYICHTAa UMEET CaMOKOHTPOJIb.
CaMOKOHTpOJIb BO30YX/JaeT M MOJACPKUBACT BHHMAaHUWE W MHTEPEC, IMOBBIIIAET AKTHUBHOCTH
NaMsTH U MBILIUICHUS], TO3BOJISIET CTYICHTY CBOEBPEMEHHO OOHAPYKHUTh U YCTPAHUTH JOMYIIEHHBIE
OIIMOKY U HEIOCTaTKH, OObEKTHUBHO OMPEIENIUTh YPOBEHb CBOUX 3HAHUM, MPAKTUYECKUX YMEHHII.
Camoe [OCTYNIHOE M TIPOCTOE CPEICTBO CAMOKOHTPOJIS C NPUMEHEHHEM HWH(POPMALUOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH - 3TO PSJ TECTOB «on-line», KOTOpbIE MO3BOJSIOT B PEKUME
pEaIbHOTO BPEMEHHU OIPEAEIUTh CBOM YPOBEHb BIAJCHUSA IPEIMETHBIM MaTepUalOM, BBISIBHUTH
CBOM OIIMOKH U MOJIYYUTh PEKOMEHAINH 110 CAMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypou

Bcro nutepaTypy MOXKHO pa3lenuTh Ha Y4eOHUKH W y4eOHBbIE MOCOOUS, OpPUTHHAIBHBIE
Hay4yHble MOHOTpapUUYEeCKUEe NCTOYHUKHU, HayuyHble MyOIMKaIMU B iepuoanyeckoil neyatu. U3 Hux
MOYKHO BBICTHUTD JINTEPATYPy OCHOBHYIO (PEKOMEHYEeMYIO), OMOJHUTEIbHYIO U TUTEpaTypy IUis
yrayOJIeHHOTr0 U3Y4YEeHUS TUCITUIUINHBI.

IIpu pabote c nuTepaTypoil HEOOXOAWMO YYHUTBHIBATH, YTO HMEIOTCS Pa3IMYHBIC BUIBI
YTEHMS, U KOKIbIA U3 HUX UCIOJIb3YETCs Ha OMPEIEICHHBIX dTarax OCBOEHUS MaTepuaa.

IIpeosapumenvHoe YTEHUE HANPABJICHO Ha BBIABICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB M
MOMCK MX 3HAYEHHS B CIIPABOYHOM juTepaType. B yacTHOCTH, P YTEHUH YKa3aHHOM JIUTEpaTyphl
HE00X0IMMO MOIPOOHEHIINM 00pa30M aHATU3UPOBATH TOHSATHSL.

Ck603HOe umenue TIpeAroiaraeT MpPOYTEHHE MarepHuaia OT Hayana 10 KoHna. CkBo3HOE
YTEHUE JINTEPATyphl U3 MPHUBEIEHHOTO CIHMCKA JAeT BO3MOXKHOCTb CTYIEHTY C(OPMHPOBATH CBOJ
OCHOBHBIX MOHATHUH U3 N3y4aeMoi 001acT U CBOOOIHO BIAJETh UMH.

Bvibopounoe — Ha060pOT, UMEET LENbIO MOMCK U OTOOp Marepuaia. B pamkax AaHHOTO
Kypca BbIOOpPOYHOE UTEHHUE, KaK CIoco0 OCBOEHHS COJEp’KaHUsl Kypca, TOJDKHO HCIOJIb30BAThCS
IPY TOJATOTOBKE K MPAKTUYECKUM 3aHATHSM [0 COOTBETCTBYIOIUM pa3eliaM.

Ananumuyeckoe umeHue — 3TO KPUTHYECKHM pa3dbop TEKCTa € TMOCIENYIOIIUM €ro
KOHCTIeKTHpoBaHHeM. OcCBOeHHE YKa3aHHBIX MOHATUH Oyner Haubosiee 3(P(PEeKTUBHBIM B TOM
cllydae, €ciy MpH YTEHWU TEKCTOB CTYIEHT OyJeT 3a/laBaTh K 3THUM TeKCTaM Bompochl. YacTe u3
3THUX BoIpocoB chopmynrpoana B @OC B nepeuHe BOIpocoB Aiisi codecenoBanus. [lepeyenp 3THx
BOIPOCOB OTPAaHUYEH, TMOSTOMY BaXHO HE TOJIBKO COJAEpKAHHE BOIPOCOB, HO CaM MPHUHIIMII
OCBOCHHUS JIUTEPATYPHI C TIOMOLIHIO BOITPOCOB K TEKCTAM.

Lenbto usyuaroweco ureHus sBiseTcs TIIyOOKOE M BCECTOPOHHEE MOHUMaHHE Y4eOHOI
uHpopmanuu. ECTh HECKOIBKO MPHUEMOB U3y4aroIero YTCHHS:
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1. UteHue mo anropuTMmy mpearnoaraeT paOoueHne WHPopMauu Ha OJIOKH:
Ha3BaHWE, aBTOp; HWCTOYHHWK; OCHOBHAS HJEs TEKCTa; (DaKTHUECKHWil MaTepuan,
aHaJIU3 TEKCTa IIyTeM COIIOCTABJIEHUS MMEIOIIMXCA TOYEK 3pEHMsl 110
paccMaTpuBaeMbIM BOIIPOCaM; HOBU3HA.
2. IIpueM mocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEAYIOLIUN aIrOPUTM:
— MEJJIEHHO MPOYUTATh TEKCT, CTAPAsICh MOHATh CMBICI H3JI03KEHHOT0;
- BBIIETIUTH KJIIOUYEBbIE CIIOBA B TEKCTE;
- MOCTapaThCs MOHATH OCHOBHBIE UJIEH, MOATEKCT U OOIIHI 3aMbICeN aBTOPA.
3. [Ipuem Tte3upoBaHusl 3akiodaeTcss B (OPMYIMPOBAHUU TE3UCOB B BUIE
MOJIO)KEHUH, YTBEPKIEHH, BEIBOJOB.
[TogroroBka K 5K3aMEHy [OJDKHA MPOBOJIUTHCS HAa OCHOBE JIEKLIIMOHHOTO MaTepuana,
MaTepuana MPaKTUYEeCKUX 3aHATHH ¢ 00s3aTeldbHBbIM OOpalleHHEeM K OCHOBHBIM y4eOHUKaM IO

Kypcy. DTO MO3BOJHUT HCKIIOUUTH OIMMOKY B MOHMMAHUHM MaTepHalia, OOJIETYUT €r0 OCMBICICHHE,
MPOKOMMEHTHUPYET MaTeprall MHOTOUHCICHHBIMU PUMEPaMH.

8. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNTIUHDL

8.1. Tpebosanus k MamepuanrbHO-MEXHUYECKOMY 00eCneyeHUIo
s peanuzanuu pabodeld mporpaMMbl TUCIUIUIMHBI UMEIOTCS CIICHUATbHBIC TTOMEIICHHS
JUISL TIPOBEJICHUS 3aHSTUN JIEKIIMOHHOTO M CEMHMHAPCKOTO THIA, IPYMNIOBBIX U HWHIMBUAYAIbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJSI U TPOMEKYTOYHOW aTTeCTallid, a TaKXKe IMOMEINCHUs s
CaMOCTOSITENIbHOM paboThl M MOMEIIEHUs IS XpPaHEHUS U NMPOPUIAKTUYECKOTO 00CTy>KUBAHUS
obopynoBanusi. CrienuajibHble TMOMEIICHHUSI YKOMIUIEKTOBAHbBI CIEIHATU3UPOBAHHON MeOebio U
TEXHUYECKUMHU CpeJICTBA OOy4YeHUs, CIyKallUMH IS TpeAcTaBiieHuss MHbopManuu OoJbIIOH
ayJIUTOPHUH.
Jl5ig ipoBeieHHsl 3aHSITUN JIEKIIMOHHOTO THUIIA UMEIOTCS IEMOHCTPAIMOHHOE 000pYJOBaHHE
U y4eOHO-HAaIJIAHBIE TIOCOOHS.
[Ipu mpoBeneHny 3aHATUN JEKIIMOHHOTO/ CEMUHAPCKOTO THTIA 3aHATUN UCIIOTB3YIOTCS:
JAUUEH3UOHHOE NPOcPAMMHOe 0fecneuenue:
- IIpomykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) monmnucka (Open Value Subscription);
AHTHBUpYCHOE mporpammHoe obOecneueHue Kaspersky Endpoint Security CranmapTHbBIN
Russian Edition;
€80000HO pacnpocmpansemvle NPOSPAMMbL:
— Academic MarthCAD License - maTemaruueckoe MpPOTpaMMHOE OOecCIeueHue,
KOTOpOE MO3BOJISIET BBIMOIHSITH, aHATU3UPOBATh BAKHEHIIIHE WHKCHEPHBIC pacyeThl
A OOMEHUBATLCS MU,
—  WinZip mist Windows - mporpamm Jist CKaTHsl U PacliakoOBKH (aiiios;
— Adobe Reader myis Windows — nporpamma jutst utrenus PDF daiinos;
— Far Manager - KOHCONbHBIM (hallIOBBI MEHEIKep JUIsl ONEPAalMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.
[Ipu ocymiecTBieHnH 0Opa30BAaTEIBLHOrO Ipoliecca CTYACHTaMH U IpenojaBaTreieM
UCTIONB3YIOTCS Cleayronme HHPopMaunoHHo crpaBouynble cucteMbl: OBC «AnlIudpoykey, DbC
«Koncynprant crynenray, CIIC «Kouncynprant mioc», CIIC «["apaHT.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHbL Ol UHBANUOOE U NUY C OCPAHUYEHHBIMU
B03MONCHOCHAMU 300POBbSL
JUis CTYAGHTOB C OrpaHMYCHHBIMM BO3MOXKHOCTSMH 3[0POBbsl CO3JAHbI CIIELUAJIbHBIE
ycloBUA A7 ofrydeHus oopazoBanus (aya. 145 I'K). B mensx 1ocTymHOCTH MOTy4eHHs BBICIIETO
o0Opa3oBaHus 1O 0Opa30BaTEeNbHBIM MPOrpaMMaM HHBAJIUAAMU M JIMIAMH C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI YHUBEPCHUTETOM 00€CIIeUNBACTCS:
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1. AnpTepHaTuBHAs Bepcusi OQUIIUATBHOTO caifTa B ceTu «VHTepHeT» s CIa0OBHISAIINX

2. JIns MHBAMMIOB C HAPYIICHUSIMHU 3peHUS (CTa00BHUISIINE, CIETIBIC)

- TPUCYTCTBHE AaCCHCTEHTa, OKAa3bIBAIOIIETO OO0ydYaromeMycss HEOOXOAUMYIO IOMOIIb,
nyOnupoBaHUe BCIyX CHPaBOYHOM HHGOpPMALMKM O paclMCaHWU YYeOHBIX 3aHATHN; HalU4He
CpeACTB JUI YCWJIEHHS OCTaTOYHOTO 3pEHHUs, OpaillieBCKOM KOMITBIOTEPHOM TEXHHUKH,
BUJICOYBEIMUUTENEH, TPOrpaMM HEBU3YAIbHOIO JOCTYNa K HHPOPMAIUH, IPOTPaMM-CHUHTE3aTOPOB
peun M JOpyrux TEXHUYECKUX CPEJICTB NpHueMa-Nepenayd yueOHOH HH(OpManuu B JOCTYIHBIX
dbopMax ISl CTYIEHTOB C HAPYLIEHUSIMU 3PEHHUS;

- 3aJIaHUS JUIS BBITIOTHEHUS HAa SK3aMEHE 3aUUTHIBAIOTCSI aCCUCTEHTOM;

- THCHbMEHHBbIE 3a/laHusl BBIMOJHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS AaCCHUCTEHTY
00y4JarmuMCes;

3. 119 WHBaIMAOB M JHI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 3J0POBbSI IO CIYXY
(cmabocnpIianiue, rTyxue):

- Ha 3ayeTe/>K3aMeHEe MPUCYTCTBYET ACCHCTEHT, OKa3bIBAIOLIUN CTYIEHTY HEOOXOAMMYIO
TEXHUYECKYI0 TIOMOIb C YYETOM MHIMWBUAYAJIBHBIX 0COOEHHOCTEH (OH MOMOTraeT 3aHsATh pabouee
MECTO, IIePEIBUTAThCS, TPOYUTATh U OPOPMUTH 33/JaHKE, B TOM YHCJIE 3aMUChIBAsI 10/ TUKTOBKY);

- 3a4eT/7PK3aMeH MPOBOIUTCS B MIUCHbMEHHOU (hopMe;

4. Jlnsd WHBAJIMJOB W JIUI[ C OrPAaHUYEHHBIMU BO3MOXKHOCTSMH 3[0POBBS, HWMEIOLIUX
HApYIICHUS OMOPHO-ABUTATEIHHOIO ammapara, CO3JaHbl MaTepUATbHO-TEXHUYECKUE YCIIOBUS
o0ecreunBaroIie BO3MOXKHOCTh OECHPEMSATCTBEHHOTO JOCTyMa OOy4Yalomuxcs B y4eOHBIC
MOMEIIEHUS, OOBEKTYy NUTAHHS, TyaJleTHbIe W JpPYyrue TOMEIICHHUS YHUBEPCHTETa, a Takke
npeObIBaHMs B YKA3aHHBIX MOMEIIEHUAX (HAIWYNe PacIIMPEHHBIX IBEPHBIX MMPOEMOB, MOPYYHEH U
JPYTUX MPUCTIOCOOTICHHUI).

- THCbMEHHbIE 33JaHMS BBIMIOJNHAIOTCS Ha KOMIIBIOTEPE CO CHEIHAIN3UPOBAHHBIM
IPOTPaMMHBIM 0OeCTieYeHUEeM MIIM HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIaHUIO CTYCHTA HK3aMEeH MIPOBOJUTCS B YCTHOU (hopme.

OOyuaromyecss U3 YMCla JIMI C OTPAHUYEHHBIMUA BO3MOXHOCTSIMHU 37I0POBbS 00OECIIEYECHBI
3IEKTPOHHBIMU 00pa3oBaTeNbHBIMU pecypcaMu B (opMax, aJlaliTHPOBAHHBIX K OTPAaHUYEHUSM UX
3/10pPOBBA.
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IIpuaoxenne 1.
JIucT u3meHeHui (10NMoJIHeHUiT) B padoyeil mporpaMMe TUCHMILIHHBI

B pab0OYyI0 MPOTrpamMMy IO AUCHUILINHE «MexaHuKa»

no HanpasieHnio moaroToBku 03.03.02 ®dusuka (IMpoduns: «Menunuackas hu3uKa»)
Ha 2022-2023 yueOHBIN TOJ

n/n

JaemeHT (myHkKT) PII/]

IlepeyeHb BHOCUMBIX U3MEHEHHH
(momoiHeHHit)

IIpumeyanue

OO6cyxeHa U peKOMEH/I0BaHa Ha 3aceiaHuu Kadenpbl TeopeTnueckoil U 3KCIIepruMEHTaTbHON

busuKn

IIporokomr Ne ot « _»

3aBeayromuit kadenpoit

«

20 r.
/ M.X. XOKOHOB
TOIMKCH d.N.0.
» 20 T.
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IIpuniaoxenue 2.

Pacnpeoenenue konmponohvix meponpusmuii o petimunz080tl cucmeme OYeHKU
ycnesaemocmu 00y4eHus

MakcumanabHbI| Pacnpenesienne no
Ne KoHTposbHbIE MepPONIPUATUSA
0asa KOHTPOJILHBIM TOYKAM
1 Touka — 3
1. ITocenienue 3ansaTuit 10 2 Touka — 3
3 Touka — 4
1 Touka — 6
2. Komnoxsuym 18 2 Touka — 6
3 Touka — 6
1 Touka — 6
3. TectupoBanue 18 2 Touka — 6
3 Touka — 6
1 Touka — 8
4. | KontponbHas pabota (MHBIE POPMBI) 24 2 Touka — 8
3 Touka — 8
1 Touka — 23
5. 70 2 Touka — 23
nToro 3 Touka — 24




Ipuioxkenne 3.

Texyuuii 1 pyoe:KHbIH KOHTPOJIb

|CeMeCTp [Ixana oreHuBaHusg
0-35 6anos 36-50 OamnoB 51-60 6amnoB 56-70 6amnoB
1 YactuuHoe [Tonnoe unu | [TonHoe nnu | [TonHoe nocemenue
MOCEIICHUE YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MOCeIIeHNE MOCeIIeHne 3aHATHUH.
3aHATHIA. ayAUTOPHBIX ayAUTOPHBIX [Tonnoe
HeynosnerBopurens | 3aHatuil. YacTU4HOE | 3aHATUM. BBIIIOJIHEHUE 51
HOE BBIIIOJIHEHHE | BBIIIOJIHEHUE [Tonnoe 3alnTa
MPaKTUYECKUX MPaKTUYECKUX BBITIOJIHEHUE MPaKTUYECKUX
pabor. [Tnoxas | paboT. BrImonHEHNE | MPAKTUYECKHUX 3aHATHUH.
MOATOTOBKA K | KOHTPOJIbHBIX pabor. Brinonnenue
OayIbHO- pabor, TECTOBBIX | BpinosHeHne KOHTPOJIBHBIX
PEUTHUHTOBBIM 3a/1aHH#, OTBETHl HA | KOHTPOJIbHBIX pabor, TECTOBBIX
MEPOIPUSITHSIM. KOJUUIOKBUYME Ha | pabOT, TECTOBBIX | 3a/IaHUM, OTBETHI HA
Crynent HE | OLIEHKHU 3a/IaHMi, OTBETHI | KOJJIOKBUYME Ha
JOTYCKaeTCst K | «yJIOBJIETBOPUTENbH | HA  KOJUIOKBUYME | OLEHKHU «OTIHYHO».
MIPOMEKYTOUHON o». Ha OLICHKH
aTTeCTalluu «XOPOUIOY.
HpOMC}KYTO‘IHaH aTTeCcTanusa
Cemectp [[Ixana oueHuBaHUs
HeynosnerBopurenbHo | Y I0BIETBOPUTEIBHO Xopouio OTan4Ho
(36-60 6an0B) (61-80 6anoB) (81-90 6anoB) (91-100
0amioB)
1 Crynent umeer 36-60 | Ctynent umeer 36- | Cryaent umeer S51- | CtyaeHT umeer
OamoB  mo  wutoram | 50 OaoB o | 60 0amioB mo | 61-70  Gamnos
TEKYIIETro U | ATOraM TEKYIIEro M | UTOraM TEKYIIEero M | 1o WUTOTaM
pyOEKHOTO KOHTPOJIIS, | PYOSIKHOTO pyOeKHOTO TEKYIIETro u
Ha DHK3aMEHE He Jai | KOHTPOJIs, Ha | KOHTPOJI, Ha | pyOeXHOTO
MOJIHOTO OTBETA HU Ha | HK3aMEHE Jan | 9K3aMeHe Jan | KOHTpOJsi, Ha
OJIMH BOIIPOC. MOJIHBIA OTBET Ha | MOJIHBIA OTBET HAa | DK3aMEHe  Jail

OIIMH  BOMPOC U | ONIMH  BOMPOC U | IOJNHBIA OTBET
Crynent UMeEeT | YaCTUYHO YaCTUYHO Ha OJIMH BOIIPOC
36-45  OGamnoB 10 | (ITOJIHOCTHIO) (IOJTHOCTBIO) u YaCTUYHO
UTOTaM TEKYyHIEro | | OTBETWJ HAa BTOPOH. | OTBETWJ HA BTOPOH. | (TIOJHOCTHIO)
pybexHoro xoHTpois, | CtyneHt umeer 46- | CryaeHt umeeT 61 — | oTBeTHI Ha
Ha  9K3ameHe  gai | 60 OaytoB mo | 65 OaioB mo | Bropord.  Ilpm
MOJIHBI OTBET TOJBKO | HTOTAaM TEKYIIET0 W | HTOraM TEKYIIETO W | pEelICHHH 3a/ad
Ha onuH Bompoc. [Ipu | pybexHOoro pyOeKHOTO MOKa3bIBACT
perieHuu 3a/a4 | KOHTPOJI, Ha | KOHTPOJI, Ha | TIIy0oKue
o0yyaromuics IK3aMEHE Jal | SK3aMeHe Jan | 3HAHUS
JIOTTYCKaeT rpyOble | MOJMHBIM OTBET Ha | MOJIHBIM OTBET Ha | MaTepuala,
OIINOKH, JaeT | OAMH BONPOC WM | OAMH  BONPOC  © | CBOOOJHO
HEBEPHYIO OLICHKY | YaCTUYHO  OTBETWJ | YACTUYHO  OTBETUJ | UCIOIb3YET
CHTyallud H PpeIIeHo | Ha 00a Bompoca. Ha BTOpoi. CTyIEeHT | He0OXOUMBIC
menee 50 % 3azau. CryneHt uMeet 66-70 6amnoB | Gopmyabl  TpH
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HMECT II0 HTOramM

TEKYIIETro u
pyOexxkHOTO
KOHTPOJIA 61-70
0aJ/uTOB Ha DK3aMCHE
HE Jall  IIOJIHOIO
OTBETa HU Ha OOWH
BOIIPOC.
OO6yyvarormmiics
3aTpyaHSAETCS v
MPaBUIILHOM
OLICHKOM
MIPEAJIOKEHHOU
3a/1a4u, JlaeT
HETIOJTHBIIN OTBET,

pemieno 55% 3anay.

10 UTOraM TEKYLIETO

u pyOexxHOTO
KOHTPOJIS, Ha
dK3aMeHe nan
MOJTHBIN OTBET
TOJILKO HA  OJWH
BOIIPOC. [Tpu
pelieHnn 3amaq
oOy4Jaroruics
MTOKA3bIBACT

TBEpAbIE 3HAHUA
MaTepuana,
IrpaMOTHO ero
M3JIaraer, HO
JIOTTYCKaeT
HE3HAYUTEIIbHBIC
HETOYHOCTH B

Mpolecce PEIICHUS
3aga4, pemeHo 70%
3amaq

peleHnH 3a1a4,
pemieno  100%
3a1a4

79




	Федеральное государственное бюджетное образовательное учреждение
	высшего образования «Кабардино-Балкарский государственный университет
	им. Х.М. Бербекова» (КБГУ)
	Вариант 1
	Вариант 2

