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I.He.]'ll/l H 3a/1a41 OCBOCHUA TUCHHUILINHDBI

Llesu 1 3a1a4M OCBOCHUS TUCLUTUINHBIL:

Kypc obmieli pu3uku sSBISETCS OCHO8HbIM B OOIIEH CHUCTEME COBPEMEHHOW MOATOTOBKHU
¢uzukoB — npodeccruonanos. OH u3naraercs Ha MIIAIINX Kypcax U €ro IJIaBHOM 3ajaueit sSBIseTCs
co3nanue (pyHIaMeHTanbHON 0a3bl 3HAHUI, HA OCHOBE KOTOPOH B AajbHEHUIIIEM MOXKHO Pa3BUBATh
Oosee yriyOJeHHOE M JIETAIM3UPOBAHHOE M3yYEHHE BCEX paslielioB (PU3MKM B paMKax LHUKIA
KYpPCOB I10 TEOPETUYECKON (PU3UKE U CHICIIHATU3UPOBAHHBIX KYPCOB.

I'nasnvie mpebosanusn, npenbsBIIeMble K Kypcy oOmeid ¢usuku: 1) HeoOXoammo
chopMHpOBaTh y CTYACHTOB E€AMHYIO, CTPOWHYIO, JIOTMYECKH HEMPOTUBOPEUHUBYIO (PHU3UUECKYIO
KapTUHY peaJlbHOrO MUpa; 2) B paMKax €IMHOTO MOAXO0/a KIACCUYECKOU (IOKBAHTOBOM) QHU3UKU
HEOOXO/IMMO PAcCMOTPETh BCE OCHOBHBIE SIBJICHHS M IPOLECCHI, MPOUCXOMSIINE B IMPHUPOJE,
YCTaHOBUTH CBSI3b MEXJly HUMH, BHIBECTH OCHOBHBIEC 3aKOHBI B BUJE MAaTEMaTHUYECKUX YPABHEHHIA.
[To Mepe HEOOXOTUMOCTH B Kypce BBOJSATCS HEKOTOPHIE JIEMEHTHI PeIATHBU3MA, CTATUCTUYCCKH-
BEPOATHOCTHBIX METOJIOB, KBAaHTOBBIX IPEJCTABICHUN, KOTOpBIE 3aT€M KOHKPETU3HPYIOTCS U
YTOYHSIOTCS. B Kypcax TeopeTmueckon (u3uku; 3) HEOOXOJMMO HAYYHUTh CTYACHTOB OCHOBaM
MOCTAaHOBKU W TPOBEICHHS (PU3UYECKOTO SKCIEPHUMEHTa C MOCIEAYIONIMM aHAU30M M OLEHKON
MOJIyYECHHBIX Pe3yJbTaTOB.

OcHoBHOH (QopMOii U3TTOKEHHUS MaTepualna Kypca sBisitorcs aekyuu (85%-95% marepuana
nporpammbl  Kypca). OctanbHbie 5%-15% BBIIETSAIOTCS A1 CaMOCTOSITEIBHOTO H3y4YeHUS
CTYJEHTaMH C COOOIIIEHNEM UM JIMTEPATYPHBIX HCTOYHUKOB U METOJAMYECKHUX Pa3pabdOTOK.

3akperieHue JEKUMOHHOIO MaTepualla MPOUCXOAUT Ha HPAKMUYECKUX 3AHAMUAX, Ha
KOTOPBIX PACCMATPUBAIOTCS Pa3IUYHbIC METOIbI PEIICHUS 3a/1ad U HauboJjee TUIHYHBIEC 3a7a4u 110
Kypcy. CTyIeHTHI MOJTydaroT TAak)Ke JOMAIIHWE 33/1aHusl B BHJE PSAAa 3a/ad U3 COOTBETCTBYIOLIMX
3aJJaYHUKOB.

HeoTrnemnemoii yacTbio Kypca obmien puzuku saBisetrcss Qouiuii huszuyueckuil nPpaKmuKym.
Ero rnaBubie 3agaun: 1) HAy4yuTh NMPUMEHSITh TEOPETUUECKHI MaTepHal K aHaTUu3y KOHKPETHBIX
(GU3NYECKUX CHTyaluid, OKCIEPUMEHTAIBHO W3YYHTh OCHOBHBIE 3aKOHOMEPHOCTH, OIICHHUTh
MOPSIKU U3y4aeMbIX BEIMYUH, OTPEACTUTh TOYHOCTh U IOCTOBEPHOCTH MOJIYYEHHBIX PE3YIbTATOB;
2) O3HAKOMUTH C COBPEMEHHOM HM3MEpHUTEIbHOW ammaparypod, C OCHOBHBIMHU TpPUHIUIAMU
aBTOMAaTH3allMM M KOMIIbIOTEPHU3AIMU MpoLieccoB cOopa U 00paboTKu UH(OpPMAIHH, C OCHOBHBIMU
DIIEMEHTAMH TEXHHUKH 0€301acHOCTH MPH MTPOBEACHUH SKCIIEPUMEHTAILHBIX UCCIICIOBAHMM.

2. Mecto nucuumiunsl B ctpykrype OITOII BITO

Hucnurnnuna otHocuTest K 6510ky b1.5.14.01 mpodeccnoHalbHOTO UKIIA 110 HAPABJICHUIO
03.03.02 ®usuka. Moayns «OO0mmas puznukay.

W3ydeHre naHHOM QUCHMILTUHBI 0a3upyeTcs Ha 3HAHUAX, IPUOOPETEHHBIX B Kypce PU3UKU
U MaTeMaTUKU CpelHeill MIKOJBI, KypcaX MaTeMaTHYeCcKOro aHajiu3a, BbICHICH anreOpbl U
AQHAJIUTUYECKON T€OMETPHH.

3. TpeboBaHus K pe3yJibTATAM OCBOEHHUSI COIEPKAHUSA TUCUMIITUHBI
[Iporiecc M3ydeHHs NUCLMIUIMHBI HANpaBiIeH Ha (OPMHPOBAHUE 3JIEMEHTOB CIEAyIOIIEH
komnereHIMu B coorBeTcTBUM ¢ PI'OC 3++ BO u OIIOII BO no maHHOMYy HamnpaBiIeHHIO
MOATOTOBKHU (CTIEIUATBLHOCTH):
OIIK-2.1 CocraBnsieT OTY4ETHl IO HAYYHO-HCCIIENOBATEIBCKON MAEATEIBbHOCTH, BKIIIOYAs
aHaJINU3 U 00pabOTKY 3KCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB
OIIK-2.2 CrocobeH mpeAcTaBiIsATh pe3yiabTaThl HCCIEAOBATENLCKON JEATETbHOCTH Ha
Hay4HbIX KOH(QEPEHLHAX, BO BpEMsI IPOMEKYTOUHBIX U UTOTOBBIX aTTECTALNI



[IKC-3.1 Cnocoben npenogaBarh (U3MKYy B CpeAHEH IIKOJIE M CHEHUANBHBIX Y4EeOHBIX
3aBEICHUSAX HAa  OCHOBE MOJYYEHHOTO  (yHIAMEHTaJbHOTO OOpa3oBaHUS W HAyYHOTO
MHUPOBO33PEHUSI.

B pe3yabTare 0CBOCHUS TUCHUILIMHBI 00YyYAIOUIUICS TOJIKEH:

3HaTh: OCHOBHEIC (1)I/I3I/ILIGCKI/IG BCJIIMYUHBI, CUCTEMY CIUHUIL CI/I, OCHOBHBIC CHCTCMbI
KOOpAUWHAT, (1)H31/I‘IGCKI/IG SABJICHUA W IIPOLICCCHI, MPOUCXOAAIUEC B NPUPOAC, CBA3bL MCKIY HUMU,
OCHOBHBIC 3aKOHBI MCEXaHHUKH B BUAC MATCMATHYCCKHUX ypaBHeHHﬁ.

YMeTb: NPUMEHATh TEOPETHUECKUH MaTepuan K aHaIU3y KOHKPETHBIX (U3NYECKUX
CUTYallui, UCIIONb30BaTh Pa3IMUHbIe METOJIbI PEIIEHUsI TUIIMYHBIX AJs Kypca «MexaHukay 3aaad,
AHAIIM3UPOBATE TIOJYUYCHHBIC PC3YJIbTAThl U I10JB30BATHCA OCHOBHOH H HOHOHHHTGHLHOﬁ
JIUTEPATypOu MO KypcCy.

Baaners: mnpuemaMy TIOCTAaHOBKM M IpPOBEAEHUS (U3MYECKOTO OSKCIEPUMEHTa C
HOCEAYIOIUM aHAJIU30M UM OLEHKOM TIIOJIyY€HHBIX pE3YJbTaTOB; HaBbIKAMU paboOThl ¢
COBPEMEHHOM W3MEPUTEIBHOM anmaparypod; OCHOBHBIMH IIPUHIMIIAMU aBTOMATH3alUUd H
KOMITBIOTEPH3AIMK TPOIeccOB cOopa u 00paboTku WH(GOpPMAIMK; OCHOBHBIMH 3JIE€MEHTaMHU
TEXHUKH O€30IaCHOCTU IpU MPOBEIECHUM SKCHEPUMEHTAJIbHBIX HCCIEI0BaHUI; MaTeMaTHYeCKUM
annapaTroM M HaBbIKAMU IIPAKTHYECKOIO IIPUMEHEHUS Pa3/ie]I0B MATEMaTHKH.

IIpnoOpecTH ONBIT: CaMOCTOSTENbHONH pabOTBI C OCHOBHOW U JIOMOJHHUTEIHHOMN
JUTEPATypOii 1O Kypcy; 00pabOTKH, aHAIHM3a U OLIEHKH MOJTYYCHHBIX B OKCIIEPUMEHTE PE3yIbTAaTOB;
CaMOCTOATENILHON pabOThI C ICKIIMOHHBIM MaTepUalioM M PELICHUEeM JOMAITHUX 33JaHuUi.

4. Coep:kaHue U CTPYKTYpPa IMCUMILIMHBI (MO1YJIs1)

Taoénuya 1. Codepotcanue oucyuniunsl (Mooyns), nepeuerHb OUEeHOYHbIX CPEOCHE U
KOHMPOIUPYEeMbIX KOMNEemeHyuil

Kon ®opma
KOHTPOJI | TEKYIIET
No HpyeMon 0
paznen Hamverosax Coneprxanue pasjena KEI}\I/IHGTG KOHTPOJI
. ue pasjaena - a
(nnun ee
YaCTH )
1 2 3 4 5
[Ipenmer u 3amaun ¢usuku, mecto pusuku | OIIK-2,
B ectecTBo3HaHMu. [Ipenmer u 3agaun mexanuku. | [IKC-3.1
Kunemarnka n gunamuika. Marepusi U J1BH>KEHUE.
[IpoctpancTtBo u Bpemsi. Meroabl (QU3UIECKOTO
HCCIICIOBAHUS. dusznyeckue BEIIMYHHBI.
1 Bexerie OcHOBHbIE M NPOU3BOJAHBIE eAUHUIBI, CucTema 113, CP,
enuHUI] pu3nIecKnX BeaudruH. CUCTEMBI OTCUETA. K, T
[IpeoOpa3zoBanue koopauHat. BekTopsl. Pagmyc —
BekTOp. Enunnunbli  BekTop. CkamsgpHOe U
BEKTOpPHOE MIPOU3BEICHUE. Bripaxenue
BEKTOPHBIX OIepanuii B KOOpJMHATHOW (opme.
[TpeoOpazoBaHue AEKAPTOBBIX KOOPAMHAT.
) Kunemaruka Onucanue nBuxeHus MarepuasibHoil Touku | OITK-2, P3, 113,
MaTepualbH | B BEKTOpHOH W  koopauHatHOM  ¢opmax. | [IKC-3.1 | JIP, T, K




oil Touku. | Ilepemerienre, CKOpoCTh, yYCKOpeHHe. JIBUKEHHE
[0  KpUBOJIMHEHHOM  Tpaeckropuu. llosHoe,
HOPMQJIbBHOE W TAHTCHLHAIBHOE  YCKOPEHMS.
JIBukeHHe Tena, OpOIICHHOTO TOPH3OHTAIBHO M
moJg  yIJIoOM K  TOpPHU3OHTY. [{BuxxeHue
MaTepUaJIbHOM TOYKHU IO OKPYKHOCTH. YTIIOBas
CKOpOCTb. YTJI0BO€ YCKOpeHUE. PaBHOIIEpEMEHHOE
MPSIMOJIMHEITHOE U BpalaTeIbHOE JIBUXKECHMUSI.
[Tonsatue aGcomoTHO TBepaoro Tema. | OIIK-2,
Crenenu cBoboabl TBeproro tena. Yrisl Jitnepa. | [IKC-3.1
Kuemarnka [locTynarenpHO€, IUIOCKOE M BpPALATEIBHOE
TBEPJOTO ’ . P3, 113
Tena JIBWKEHUsS. BekTop  yrioBOoMl  CKOpOCTH U
3JIEMEHTApHOIO YIVIOBOIO MepeMelieHus. Teopema
Ditnepa.
I'eomeTpuueckue u ¢uznueckue | OIIK-2,
npeoOpazoBanusa  koopauHat.  Wuepumanehbie | [IKC-3.1
[IpeoOpa3zoB | cucTeMbl OTYETa M MPHUHIMI OTHOCUTEIBHOCTH.
aHUs [IpeoOpazoBanus lanunes. NuBapuaHThl
lNanunes. npeoOpa30BaHUIA. NHBapuaHTHOCTh  JITUHBI. P3, 13,
[ToctosiHCTB | AOCOIIIOTHBII XapakTep ITOHATHSA CP
0 CKOPOCTH | OJIHOBPEMEHHOCTH. M HBapmaHTHOCTH HMHTEpBaJa
CBETA. BpemeHu. CiioxkeHue ckopocteil. IHBapraHTHOCTD
YCKOPEHHS. [TocTynaruBHbIA XapakTep
YTBEPKJICHHS O TTOCTOSTHCTBE CKOPOCTH CBETA.
[Ipunuun otHocutenbHocTH M nocrtynar | OIK-2,
MOCTOSTHCTBA CKOpocTu cBeTa. [IpeoOpazoBanms | [IKC-3.1
Jlopenua. CoBpeMeHHbIE B3I 1L Ha
MPOCTPAHCTBO U BPEMSI.
CrnenctBust mpeobpasoBanuii  Jlopenua.
[Tpeobpazos
IS OTHOCUTEIHHOCTD OJHOBPEMEHHOCTH u P3, ]13,
Jopenma. IPUYMHHOCTb.  IHBapuMaHTHOCTh  MHTEpBAJIA. P, CP
CokpaiieHue  JUIMHBI  JBIDKYIIETOCS  Tena.
3amenieHue xoza JBUKYIIUXCSA 4acoB.
Cob6cTBeHHOE  BpeMmsl. @opmysbl  CIOKEHUs
ckopocrei. MHrepmperanus — omeita ®duso.
ITpeobpazoBaHne yCKOpEHUSI.
Junamuka [lonsatus maccel, ummynsca u cuisl B | OIIK-2,
mexannke Hprotona. LILIII 3akomer Heroronma. | IIKC-3.1 | P3, /I3,
MarepuaibH
O TOUKIL Macca kak Mepa HHEPTHOCTH. YpaBHEHUE T
JIBWXKeHus. PenstuBucrckas Macca. CHUITIBI TPEHUS.
Cucrema marepuanbHbix TOYeK. Mowment | OIIK-2,
UMIyJabca MaTepuanbHo Touku. MomeHt cuibl. | [IKC-3.1
Junanmuka VYpaBHEHHE MOMEHTOB JIJIsi MaTepUaIbHON TOYKHU.
NmMmmynsec  cucTeMbl  MaTepUAbHBIX  TOYEK.
CHUCTEMBI P3, 13,
MoMEHT uMMyJabCa CHCTEMBbI MaTEpPHUATBbHBIX
MaTepUalibH PK, T, K
ix Touek. | TOIEK- VYpaBHeHHe JIBIDKCHHUS CHUCTEMBI
MarepuanbHbIX Touek. LleHTp Macc. YpaBHeHue
MOMEHTOB JJII CHUCTEMbl MaTE€pUaIbHBIX TOYEK.
Teopema 0 JBMXEHUU LIEHTpa Macc.
MaremaTtudeckoe coaepxanue | OIIK-2, P3, 113,
3aKOHBI
MEXaHUUYECKUX 3aKOHOB coxpanenus. | [IKC-3.1 | T, K, KP
COXpaHEHHUS.
M3onmupoBanHast (3aMKHyTas)) CHCTEMa. 3aKOH —1




COXpAaHEHHs M U3MEHEHUs HMIyJbca I
M30JIUPOBAHHOM CHUCTEMbl U €ro MpUMEHEHUE.
3aKOH COXpaHEHUsI M HW3MEHEHUs MOMEHTa
UMITyNbca. 3aKOH coxXpaHeHus sHepruu. Pabora B
noTeHuManbHOM mosie. Kunetnueckass sHeprus.
[loTrenuumanpupie  cuapl W UX  padora.
[ToTeHumanbHast SHEPTUs U €€ HOPMHUPOBKA.
Coynapenne  Ten.  OmnpeneraeHue  MOHSITHUS
CTOJIKHOBEHUS. 3aKOHBbl COXPAHEHUS! UMITYJIbCA U
MOMEHTa  HMMOyJbCa  TPU  CTOJKHOBEHUSIX.
AOCONIOTHO yNpYruii W HEYNPYTHid  yIapsl.
DOHeprusi  B3aUMOJCHUCTBUS.  PelsTUBHUCTCKUI
nMmiynbe. llomHas SHepruss W SHEprus MNOKOS.
CoOTHOIIIEHHE MEXKJy Maccoll | DHEprue.
Kunernueckass »Heprus B  pEISATUBHCTCKOM
ciaydae. COOTHONIICHUSI MEXKIY PEIATUBUCTCKUM
HMMITYJIbCOM u IOJIHOMN JHEprueu u
PEISITUBUCTCKUM HUMITYJIbCOM U KHHETHYECKOMH
DHEPIrUeH.

Heuneprman
bHBIC
CHUCTEMBI
oTcYeTa.

OnpeneneHue HEUHEPUUATBHBIX CHUCTEM
oTcyera. Bpewms U IIPOCTPAHCTBO B
HEUHEpLHUaIbHBIX cUCTeMax oTcuera. Cuisl
uHepuuu. HeuHepruanbHble CHUCTEMBI OTCUETa,
JBUKYLIUECS NPSIMOJIMHEHHO M IOCTYNATENbHO.
HeBecomocts. I'paBUTaniMoHHass ¥  MHEpTHas
Macca. [IpuHIun 3KBUBaIEHTHOCTH.

HewunepunanpHele Bpalarommecs CUCTEMBI
orcueta. KopuonmucoBo  yckopenue.  Cuisl
WHEPLMH BO BPAILAIOLIEHCS CHUCTEME KOOpJAUHAT.
HeunepuuanbHas cuctemMa KOOpJIWHAT, CBA3aHHAS
C MOBEPXHOCTBIO 3eMin. MasTHuK Pyko. 3aKOHBI
COXpaHEHMs] B  HEMHEPLHUAIbHBIX  CHCTEMax
OTCYETA.

OIK-2,
MKC-3.1

P3, 113,
CP,K

10

JluHamMuka
TBEPAOTO
Tena.

Cucrema ypaBHEHUW JBUKCHHUS TBEPJIOTO
TeJa M €€ 3aMKHYTOCTb. TE€H30p WHEpIuH,
IJaBHBIE OCHM TEH30pa WHEpuWH. [ aBHbIE
MOMEHTBI HMHEPIMH U HUX (U3HUYECKUU CMBICIH.
Teopema ['toiirenca. BeruucieHue MoMeHTa
WHEPUUU pPaA3IMYHBIX TEJI OTHOCHUTEIbHO OCH
BpameHus. KuHeTnueckas »dHEpPrus TBEPAOTO
tena.  KuHeruueckass  dHeprusi  BpallCHUS.
OCHOBHOM 3aKOH JMHAMHUKH TBEpPIOTO Tena.
Oco0OeHHOCTH JWHAMHKH TUIOCKOTO JBUKCHHS.
Masarauk Makcsemna. 'mpockonsl. [Ipeneccust u
HyTalusi TUPOCKOMNa. ['MPOCKONMMYECKHE CHIIBL.
CpaBHUTEIBbHAS XapaKTEePUCTHKA
MOCTYNATENbHOTO  JBWXKEHUS  MaTepuaIbHOMN
TOYKM W BpaIIaTeIbHOTO JBIDKCHUSI TBEPIOTO
Tena.

OIK-2,
MKC-3.1

P3, /13,
CP,K, T

11

Jmnamuka
TEJ C
MIepEMEHHOMN

PeaktuBHOE
ypaBHEHUE
Meiepckoro.

JBUKEHHUE.
JBWKCHUS
dopmyna

Hepensartusucrckoe
paker. dopmyna
I{monKoBCKOTO.

OIIK-2,
IIKC-3.1

P3, 113,
Cp




Maccou

PensituBrcTckre pakerbl. @OTOHHBIE PAKETHI.

12

JIBrkeHue B
noJe
TATOTCHUS.

3akoH TAroreHuss Hpiorona. HampspkeHHOCTh U
MOTEHIM AT IPABUTALMOHHOTO TOJISL.
['paBuTanIMOHHAs SHEPTUs MIAPOOOPA3HOTO Tena.
I'paButanionneiii  paguyc. OCHOBHBIE 3aKOHBI
JBIDKCHUSI TUTAaHET W KoMeT. 3akoHbl Keruiepa.
ITocTostnnas Kennepa. /[BuskeHHe MCKYCCTBEHHBIX
cnytHukoB 3emun. [lepBasi, BTOpas U TpEThbs
KOoCcMHU4eckre ckopoctu. Brnusnue dopmbl 3emiu
U atMoc(epHOro TOPMOXKEHHUS HA TPACKTOPHH
HCKYCCTBEHHBIX CITYTHUKOB.

OIK-2,
TIKC-3.1

P3, 13,

13

OCHOBBI
MEXAaHUKHU

nedhopmupye
MBIX TEJ.

[lonarue crmmomHo# cpeabl. [edopmanus
CIUIOIIHBIX cpeld. OgHopoaHas W HEOJHOPOAHAs
negopmanuu. VYopyras W IUIacTUYECKas
nedopmaruu. OJHOOCHOE PACTsKEHUE U CHKaTHe.
[IpocToit CIBUT. N3rub U KpyYEHHE.
KonunuecTBenHas xapakTepucTtuka gedopmaliuii,
3akoH ['yka, wmomyns IOwnra. Koaddunument
[Tyaccona.  3aBucumocth  aedopManuu  OT
HanpsDKeHUs, npenen ynpyroctd. IIpodHocTs.
XPYIKOCTb. TeHzopbl HampsoKEHUS U
negopmanuu. DHEprust ynpyrux aedopmariuii.
KpyrunbpHbie kosneGaHus, UX TEPUO.

OIK-2,
TIKC-3.1

P3, /13,
PK, T,
KP-1I
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Koneobareins
HOE
JIBUKEHUE

l'apmonmueckue  konmebaHuss W X
OpeJCTaBIeHUe B KOMIUIEKCHOH  (opme.
VpaBHEeHHME  TapMOHHUYECKOTO  OCLHUIJLIATOpA.
MaremaTnueckuii, NpPYXUHHBIA M (U3HYECKUNA
MasiTHUKUA. DHEPrusi TapMOHUYECKUX KoseOaHUil.
OO0miee ycnoBHE TapMOHUYHOCTH KOJIEOaHMIA.
CrnoxxeHue rapMoHHUYECKUX KojeOaHuil. durypsl
Jluccaxy. buenus. CoOcTBeHHbIE KoOJIeOaHUs.
3aryxaromue Kosie0aHusl. VYpaBHeHue
3aTyxamomux Konebanuid. Yacrora 3aTyXaromux
Kosie0aHui.

BoiHyxeHHbIE KOJIeOaHUS. AMIUIMTYIHO-
YacTOTHAs XapaKTepUCTHUKA. Pe3onanc.
JlobpotHOCTh. Pa304yacTOTHas XapaKTEePUCTHKA.
[lepuoanueckas, HO HE TapMOHHMYECKas CHIIA.
Henepuoagnueckas  cuima.  [lapamerpuueckoe
BO30yXKJeHHe  KojeOaHui.  ABTOKOJIeOaHMS.
[ToHsATHE O HEMMHEWHBIX KOJIEOaHUIX.

Konebanue cucrem ¢ JIByMS CTEHEHSIMHU
cBoboapl. HopmanbHble KkoneOaHus (MOIBI) H
HOpPMaJIbHbIE YaCTOTBHI.

OIK-2,
MKC-3.1

P3, JI3,
JIP, CP,
K, T
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Mexanuka
JKUAKOCTEH U
Tra30B.

CpolicTBa KMIKOCTEH M Ta30oB. 3aKOHBI
ruapo- U ajpocraTuku. CTallMOHApHOE TEeYeHUE
JKUJKOCTEH. TpyOxu TOKa, ypaBHEHHE
Hepa3pbeIBHOCTH. [lonHas sHeprus moroka. 3aKoH
bepnymu. JluHamudeckoe naBiieHHe. TedeHue
KHUIKOCTH TIO TpyOaM. Bs3KOCTh ®KUIKOCTH. 3aKOH
Herorona g xuagkoctu.  JlamuHapHoe M
TypOyneHTHoe TteueHue. Yucno PeitHonbca.

OIIK-2,
[TKC-3.1

P3, 113,
JIP, CP,




3akoH Ilyazeiina. 3akon Crokca. [lagenue mapuka
B BSI3KOU Cpele.

OOtekaHue Ten JKUIKOCTBIO U Ta3oM.
[Torpannuneiii  cinoil.  OTpbIB  [OTOKAa U
oOpa3oBanue Buxpeil. JJoboBoe conpoTuBiIeHUE U
nogbeMHass  cuna.  @opmyna  JKyKOBCKOro.

Hupkymsiusi. Dddekt Marnyca.
PacnpocTpaneHne wumIyibca cKaTusi B Tase.
CkopocTb  HUMIIYJIbCOB.  YJapHbIE  BOJIHBIL.
OOtekanue Ten, ABIKYLIMXCSA CO CBEPX3BYKOBOM
CKOPOCTBIO.

[IpononpHpie u  nomnepeuHble  BoiHbL | OIIK-2,
Jnuna, aMILIUTY/A, dbaza, ckopocts | [TKC-3.1
pacrpoCTpaHEeHHs] BOJHBI. YPAaBHEHUE IJIOCKOW U
chepuueckoii  BONH.  YpaBHEHHE  BOJIHBI,
pacrnpoCTpaHIOLIEHCs B MIPOU3BOJILHOM

HarpaBieHuU. BonHbl Ha CTpyHEe, B CTEpXKHE,
razax M KuAkocTax. CBSi3b CKOPOCTH BOJHBI C
napameTpamu cpefsl. BonHoBoe  ypaBHeHUe.
Pacnpenenenune cmemenuii u aedopmauuii B
Oerymeit BonHe. Teuenue »sHepruu. Bekrop

BoHEbl B
. | IIIOTHOCTM TOTOKAa dHeprun. BekTop VYwmoga.
CIUIOIITHOM . P3, 113,
16 cpesie 1 OTtpaxxenue 3BykoBOW BoNHBI. MHTepdepeHims u T CP. K
b b 9
mudpakima BoiaH. Crosume BouHBL. JIOKaibHOE
SJIEMEHTEI bp KP - 1II
JIBIDKCHHE OHEPTMM B  CTOSYMX  BOJIHAX,
AKYCTHUKH. .
B3aUMOTIPEBPAILICHUS KUHETHYECKOU u

MOTEHIMATIbHON SHEPIUH.

IIpupona 3Byka. Beicora 3Byka. 3BykoBOE
JaBJICHUE. DHeprus 3BYKOBOU BOJIHBI. CKOpPOCTbH
3ByKa U €€ U3MepeHHe. AKyCTUYECKOe U YIEeIbHOE
aKyCTMUYECKOE CONPOTUBIIECHUA. MICTOUHMKY 3ByKa.
Bonubl Oonpmioll aMIUIMTYABI W MOHSTHE O
HEJIMHEWHON aKycTUKe. YIbTpa3ByK. 3BYKOBBIE
Koje0aHusi B 3aMKHYThIX oObemax. Pe3oHaropsl.
S¢dexr Homnepa.

B rpade 4 npuBoasTcs miaHupyeMble GOpPMBI TEKYIIETO KOHTPOJIS: 3aluTa JJabopaToOpHOH
pabotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcosoii padots! (KP), nomaminero 3aganus
([13), nanucanue pedepara (P), komnoksuym (K), pyoexnsiii koutpons (PK), trectuposanue (T),
camocrosTensHas pabora (CP), pemenue 3anau (P3), kontponbnas padora (KP-I; KP-1I; KP-III) u
T.JI.

Crpykrypa aucuuniuHbl (moayJs) « MexaHuka»
Tabauya 2.00mas TpyI0€MKOCTh TUCITUTLUIMHBI COCTABIIAET 6 3a4eTHBIX eauHHII (216 yacoB)

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




Bua pabotsl TpynoeMKoCTh, 4aCOB
1-b1i1 cemecTp Bcero

CamocrosiTesibHas padoTa, B TOM YHCJIe KOHTAKTHASA
pabora: (mpopaboTKa U MOBTOPEHUE JIEKIIMOHHOTO
MaTepuaia U MaTepuaia ydeOHMKOB U y4eOHBIX MOCOOUIA, 27 27
MOJITOTOBKA K MPAKTUYCCKUM 3aHATHIM, KOJUIOKBHYMaM,
pyOeKHOMY KOHTPOJIIO U T.JI.)
KonTponbnas padota (KP)
CaMOCTOSITEIbHOE U3YUYCHUE Pa3JIeNIOB 27 27
Pedepar
IToaroToBKa U MPOXO0XKACHHUE IPOMEKYTOUHOU 27 27
Buj utoroBoro KoHTposis 9K3aMeH 9K3aMeH

Tabnuya 3. Jlekyuonnwle 3ausamus

Ne
n/n

Tembl Jexkunii

Beenenue.

[Ipenmer u 3amaum (u3MKU, MecTo (QU3MKU B ecTecTBOo3HaHUU. llpenmer u 3amaum
MexaHuku. KnHematuka u auHamuika. Marepuss u ABukeHue. IIpocTpaHCTBO M Bpems.
MeTtoasl ¢puznyeckoro uccineaopanus. Ousznueckre BenudrHbl. OCHOBHBIE U MIPOU3BOIHBIC
enuanIbl, Cuctema enuHun pusudeckux BenwunH. Cucrembl orcyera. [IpeoOpasoBanme
koopauHat. Bektopel. Paguyc — BekTop. EnmuHuunblil BekTOop. CKalsipHOE M BEKTOPHOE
npou3BelicHWe. Bplpa)keHWe  BEKTOPHBIX  ONEpalMii B KOOpAMHATHOW  Qopme.
IIpeobpa3oBaHue JeKapPTOBBIX KOOPMHAT.

Kunemaruka MaTepuaJbHON TOYKH.

Onucanue ABMKEHUS MaTepPHAbHON TOYKM B BEKTOPHON M KOOpJAUHATHOHN (hopMax.
[Tepememienue, CKOpoOCTb, yCKOpeHHE. J[IBH)KEHHME 10 KPUBOJMHEHMHOW TPaeKTOPHUH.
[TonHoe, HOpManbHOE W TAaHTEHIMAIBHOE YCKOpeHus. JIBIKeHHe Tena, OpoIeHHOTo
FOPU30HTAJILHO M MOJ YIJIOM K TOpPHU30HTY. JIBH)KEHME MaTepuaibHOM TOYKH IO
OKPY>KHOCTH. YTJI0Basi CKOPOCTb. YTIIOBOE YCKOpeHHUe. PaBHOIIEpEMEHHOE MPSAMOJIIMHENHOE
Y BPAILIATEIIbHOE JIBUKCHHSI.

KunemaTnka TBepaoro reJa.

[Tonsitue abcomtoTHO TBepaoro Ttena. CrenmeHuW CBOOOABI TBEPAOTO Teja. YTIIBI
Oiinepa. IlocrtymarenpHoe, MJIOCKOE W BpallaTelIbHOE JBIKEHUS. BekTop yrimoBoi
CKOPOCTH M DJIEMEHTApPHOTO yIIIOBOTO NiepeMenieHus. Teopema Diinepa.

IIpeoOpazoBanus I'anniiesi. [I0CTOSIHCTBO CKOPOCTH CBETA.

['eomerpuyeckue u ¢usznueckue mnpeodpa3oBaHus KoopAuHAT. WHeprmaabHbIC
CUCTEMBI OTYeTa M MPHUHIMI OTHOCUTEeNbHOCTH. [Ipeobpa3zoBanus ['anmunes. MHBapuaHThI
npeoOpazoBanuii. MHBapwaHTHOCTh  JIWHBI.  AOCONIOTHBIM  XapakTep  IMOHATHSA
OJIHOBpEMEHHOCTU. I HBapmaHTHOCTH HHTEpBasia BpeMeHU. CIlIOKEHHE CKOPOCTEH.
NuBapuantHOCTh ycKOpeHUd. [loCTynaTHBHBIN XapakTep YTBEPKICHHS O MOCTOSIHCTBE
CKOPOCTH CBETA.

IIpeodpa3oBanus Jlopenuna.

[IpyHIMIT ~ OTHOCUTENBHOCTH M  TOCTYJAaT IOCTOSHCTBA CKOPOCTH  CBeETa.
ITpeoOpaszoBanus Jlopenma. CoBpeMeHHbIE B3TJIs1bI HA IPOCTPAHCTBO U BPEMSI.

CrnenctBust mipeoOpaszoBanuii Jlopenma. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH |
IIPUYMHHOCTh. VHBapumaHTHOCTH MHTepBana. CoKpalleHHe [UIMHBI ABMXKYILErocs Tena.
3ameieHre Xxoja JBIXKymuxcs yacoB. CoOctBeHHOe Bpems. Dopmysbl CIIOXKEHUS
ckopocreil. UuTepnperanus onbita ®uzo. [IpeobpaszoBanue ycKopeHus.

JAuHamMuka MaTepUAIbHON TOYKH .
ITonsTusa maccel, umnyinbca u cuiibl B Mexanuke Herotona. LILII 3akonsl HeroTOHA.
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Macca kak Mepa WHEpPTHOCTH. YpaBHEHHE IBWKEHUA. PenstuBucrckas macca. Cuiisl
TpEHU.

JIMHAMHKA CHCTEMbI MATEPHAJIBHBIX TOYCK.

Cucrema MaTepHagbHBIX TOYEK. MOMEHT UMITyJIbCAa MAaTEPUAIILHON TOUKH. MOMEHT
CWIBL. YpaBHEHHE MOMEHTOB JJI1 MaT€PUAIbHOM TOUKHU. IMITynbCc cucTeMbl MaTepualIbHbBIX
TO4YEeK. MOMEHT UMITyJIbCA CUCTEMBI MAaTEPUAILHBIX TOYEK. Y PaBHEHUE JBUKEHUS CUCTEMBI
MaTepHaabHBIX TOYeK. LleHTp macc. YpaBHEHHE MOMEHTOB JJII CUCTEMBI MaTEPUAIbHBIX
Touek. Teopema 0 IBMIKEHUHU LIEHTPa Macc.

3aKOHbI COXPAHEHMS.

Maremarnueckoe coJiepKaHue MEXaHUYECKHUX 3aKOHOB COXPAaHEHHS.
W3onupoBaHHas (3aMKHYyTasl) cUCTeMa. 3aKOH COXpPaHEHUs W M3MEHEHHs UMILyJbca IJis
M30JIMPOBAaHHON CHCTEMBI U €r0 NPUMEHEHHUE. 3aKOH COXPAHEHUS U MU3MEHEHMsS MOMEHTa
UMIylbca. 3aKOH coXpaHeHus sHepruu. Pabora B moreHuumanbsHoM moje. Kunernueckas
sHeprus. [loTeHnanbHble cuibl U UX padota. [loTeHnManbHas 3HEpPIUs U €€ HOPMUPOBKA.
CoynapeHue Tel. OnpeneneHuss IOHATHS  CTOJKHOBEHHMS. 3aKOHBI  COXPAaHEHUs
UMITYJIbca 1 MOMEHTA MMITYJIbCA MPH CTOJKHOBEHUAX. AOCOIIOTHO YIIPYTUil U HEYIPYTuit
ylIapsl. DHeprus B3aumoeicTBus. PensatuBuctckuii umiyibsc. [lonHas sHeprus u sHeprus
nokosi. CooTHolIeHHWEe MeXAy Maccod M dHepruel. Kunermueckas »sHeprus B
peNATUBUCTCKOM citydae. COOTHOLIEHUS MEXKIY PEISTUBUCTCKUM HMMIIYJIbCOM U IIOJIHOM
SHEPIUEN U PENSITUBUCTCKUM UMITYJIBCOM U KMHETHYECKOW dJHEPIUeil.

HennepuuajbHbIe CHCTEMBI 0TCYETA.

Onpenenenye HEUMHEPLUUANIbHBIX CUCTEM OTcueTa. BpemMs M mIpoCTpaHCTBO B
HEUHEPLHAIbHBIX cucTeMax orcyera. Cuisl nHepuuu. HenHepuuanbHble CUCTEMBI OTCUETA,
JBIKYIIMECS MPSMOJIMHENHO M InocTymnarenbHo. HeecomocTs. I'paBHTaniMOHHas u
nHepTHasg Macca. [IpuHIuN SKBUBaJICHTHOCTH.

HeunepuuanpHple Bpamjaromuecs CHCTEMbI oOTcueTa. KOpHOIMCOBO yCKOpEHHE.
Cunel uwHEpUMH BO BpallAOLICiics cuctemMe KoopauHar. HewHepnuaneHas cucreMa
KOOpJMHAT, CBA3aHHAsl ¢ MOBEPXHOCThIO 3emid. MasTHuk Dyko. 3aKOHBI COXpaHEHHUS B
HEMHEPLUAIbHBIX CUCTEMAX OTCYETA.

10.

JAuHamuka TBepaoro reJja.

Cucrema ypaBHEHUH ABUKEHUS TBEPIOTO TEJIA U €€ 3aMKHYTOCTb. TeH30p uHepLuH,
IJIaBHBIE OCH TE€H30pa MHEpUMH. ['JTaBHbIE MOMEHTHI MHEPIUM U UX (U3HYECKUN CMBICIH.
Teopema I'rolireHca. Beluncienne MOMEHTa UHEPLUU PA3JIMYHBIX TEJI OTHOCUTEIBHO OCH
BpamieHusi. Kunermdeckas sHeprus TBepAoro tena. KuHernueckas >HeEprus BpaLECHUS.
OCHOBHOM 3aKOH JIMHAMHKH TBEpAOTo Tenaa. OCOOEHHOCTH JUHAMUKH MIOCKOTO JIBHXKEHUSI.
Masarauk Makcsemna. I'mpockonsl. Ilpeneccuss u Hyranusi rupockomna. ['mpockonudeckue
cwibl. CpaBHUTENbHAS XapaKTEPUCTUKA OCTYNATEIBHOTO JBUKEHHSI MAaTEPUAIbHON TOUKU
Y BpallaTeJIbHOTO JIBMKEHHSI TBEPJIOTO Tea.

11.

JAMHaMHKa Tel ¢ IepeMeHHOH MacCoil.
PeaktuBHOE nBmxeHHne. HepensaTuBucTckoe ypaBHEHUE IBUKEHUS pakeT. Popmyna
Memepckoro. @opmyia [lnonkosckoro. PenstuBucrckue pakersl. DOTOHHBIE PAKETHI.

12.

JBHKeHME B 110JI€ TATOTCHUSI.

3akoH TaroreHuss Hprorona. HanpsbkeHHOCTh M NOTEHLMAN TI'PaBUTALMOHHOTO
nosig. ['paBuTanmoHHas »SHeprusi MIapooOpa3sHOro Tena. [paBUTALMOHHBIA paauyc.
OcHOBHBIE 3aKOHBI JBIKEHMS IUTaHET U KomeT. 3akoHbl Kemepa. Ilocrosnnas Kemnepa.
JIBMKE€HNE MCKYCCTBEHHBIX CIIYTHHUKOB 3emiu. [lepBasi, BTOpas M TpeTbss KOCMHUYECKHE
ckopoctd. Bnmsuue ¢dopmbel 3emiin U aTtMoc(EepHOTO TOPMOXKEHHS Ha TPAEKTOPUU
VCKYCCTBEHHBIX CITYTHUKOB.

13.

OcHOBBI MeXaHMKH 1e()OPMHUPYEMBIX TeJI.

[Tonsitue cromuo cpenbl. Jlepopmarnusa crmomHblXx cpen. OmgHOpomHas u
HEOJHOpoAHas Jedopmanuu. Ymopyras U Iuactuyeckas nedopmaruu. OmHOOCHOE
pacTsbkeHue W cokartue. I[Ipocrort casur. UM3rub wu  kpydenume. KommuecTBeHHas
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xapaktepuctuka aedopmaruii, 3akoH ['yka, moxyns lOnra. Kosddumuent Ilyaccona.
3aBUCUMOCTh JeOpMaLlUU OT HAINPSDKEHUS, Tpenen ynpyroct. [IpodHocTs. XpymKoCTb.
Ten3zopbl HampspkeHUss W aedopmanuu. DHeprus ynpyrux —aedopmarnuii. KpyruinbHbie
KoJieOaHusl, UX Mepuo.

14.

KoaedaTeanHoe nBUIKeHNeE.

['apmonnueckue Kkoje0aHHEe W HX MPEJICTaBICHHE B KOMIUIEKCHOH Qopme.
YpaBHEHHE TAPMOHUYECKOTO OCHIIIIATOpA. MaTeMaTH4YeCKui, MPYy>KUHHBIA U (PU3NIECKUA
MasTHUKH. OHEPIrus TapMOHUYECKHX Kosiebanuid. OOmiee ycCiIoBHE TapMOHHYHOCTH
kojeObanuii. CliokeHue TapMOHHMYeCKHX KoseOanuil. @Purypbr Jluccaxy. buenus.
CoOcTBeHHbIe KoneOaHus. 3aTyxamomue KojaeOaHus. Y paBHEHHE 3aTyXaloMUX KoJIeOaHHiA.
YacTora 3aTyxaromux KojeOaHui.

Brinyxnennsie KonebaHusi. AMIUIMTYIHO-YacTOTHAsh XapakTepucThka. PesoHaHc.
Jo6potHocTh. DazouacToTHasi XapakTepucTuka. llepuoanyeckas, HO HE rapMOHHYECKas
cuna. Henepumoamueckass cwma. [lapamerpudeckoe  BO30ykaAeHHE  KOJICOaHUIA.
ABTtokonebanus. [TonsTue 0 HeNMMHEHHBIX KOJIEOaHUSX.

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

15.

MexaHuKa sKMIKOCTEH U ra3os.

CpolicTBa XKMIKOCTEH M Tra3oB. 3aKOHBI MApO- U adpoctaTuku. CranuoHapHOE
TedyeHue xuakocreil. TpyOku Toka, ypaBHeHHE Hepa3pbiBHOCTH. [loiHas sHeprusi moToka.
3akoH bepnymmu. J[uHamuueckoe aasieHue. TedeHue >XUAKOCTH No Tpybam. BszkocTh
XuIKocTH. 3akoH HeroToHa ams sxuakoctu. JlamuHapHoe U TypOyneHTHoe TeueHue. Yncio
Peitnonpaca. 3akon Ilyaseins. 3akon Crokca. [laneHue mapuka B BI3KOi cpene.

OOtexkanue Ten XUAKOCTIO M razoM. llorpanuunslii cioil. OTpbIB MOTOKA U
obOpazoBanue Buxpeil. JloboBoe compoTuBieHue u mnoxbeMHas cuia.  Dopmyna
XKyxosckoro. Hupkynauus. Dpdext Marnyca. PacnpocTpanenne uMmysbca ckaTus B rase.
CKopocTbh UMIYNIBCOB. Y AapHble BOJIHBL. OOTEKaHUe Tell, IBUKYIIUXCS CO CBEPX3BYKOBOM
CKOPOCTBIO.

16.

BoJiHbI B CIVIOLIHOM Cpejie M 3J1eMEeHThI AKYCTHKH.

[IpononeHble ¥ momepeyHble BOJHBL. [lnmHa, ammumryaa, ¢asza, CKOpOCTh
pacrpocTpaHeHHsI BOJIHBL. YpaBHEHHE IJIOCKOM M cepudeckoil BOJH. YpaBHEHUE BOJIHBI,
pacnpoCTpaHsIoLIeiicss B MPOU3BOJILHOM HampaBieHUH. BodHBI Ha cTpyHEe, B CTEp)KHE,
ra3ax 1 >kMJIKOCTsAX. CBsI3b CKOPOCTH BOJIHBI C ITapaMeTpaMu cpesibl. BolHOBOE ypaBHEHHE.
Pacnipenenenne cmemenuii u nedopmanuii B Oerymei BoaHe. Teuenue sHepruu. BekTtop
IUDIOTHOCTH TOTOKa JHepruu. Bekrop VYmosa. OrtpaxkeHne 3BYKOBOM  BOJIHBI.
HNutepdepentius u audpaxius BoiaH. Ctosiune BONHBL JIOKalbHOE ABUKEHUE DHEPTHUU B
CTOAYMX BOJIHAX, B3aUMOIPEBPAILEHUS] KHHETUYECKOW U TOTEHIIUAIbHON DHEPTHA.

IIpupona 3Byka. BeicoTa 3Byka. 3BYKOBOE JaBJICHUE. DHEPrusi 3BYKOBOW BOJIHBI.
CkopocTh 3Byka U €€ H3MeEpeHHe. AKYCTHMUECKOE M YAEIbHOE aKyCTHYECKOe
COITPOTUBJICHHA. Uctounukn 3BYyKa. Bomnel  Oonbiioin AMIUIMTYABl W TIIOHATHE O
HEJIIMHEHHON aKkycTuke. YIbTpa3ByK. 3BYKOBBIE KOJIEOAHHS B 3aMKHYTHIX OOBEMax.
Pezonatopsr. Dddext Jlomnepa.

Tabnuya 4. Ilpakmuueckue sauamus (CeMuHapcKue 3aHamus)

No

3aHATHUS | pasjena

Ne Tema

1

2 3

1,2,3 KunemaTuka nocTynarenbHOTO JIBHKEHUS

2,3 KunemaTnka KpBOJIMHEWHOTO TBUKEHUS
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Ne Ne
Tema
3aHATHS | paszaena
3 3,6,9 JlnHamuKa npsSIMOJIMHEMHOTO U KPUBOJIMHEHHOTO JIBUKEHUI
4 3 PaGora, MoHOCTB, 2HEPTHsl. 3aKOHBI COXPAHECHUS KOJIMYECTBA IBHIKESHUS
Y DHEPruu
Konrponsnas padora — I
5 4,58 OCHOBBI CiENMATILHOW TEOPUU OTHOCUTEIIBHOCTH
6 12 JIBMyKeHHE B 10JI€ TATOTCHUS
7 10,11 Jlunamuka abCONMIOTHO TBEPJIOTO Tea
8 13 Mexanuka n1eopMupyeMbIX Tell
Kontponbnas padora — I1
9 14 KonebarensHoe nBuXeHne
10 15 MexaHuKa )KUJIKOCTEN U Ta30B
11 16 BouHbl B crutomHou cpefe
12 16 OnemeHThl akycTuku. Dddext Hormnepa
KonTponbnas padora — II1
Tabauya 6. CamocmosmenvHoe usydenue pazoenos OUCYURIUHbL (MOOYs)
Ne .
Tembl 17151 caMoCTOSITeIbHON PaGoThI
pasjgena
45 Pa3ButHe B3risanoB Ha ckopocTh cBera. OmpeneneHne ckopocTu csera Pemepom.
’ AGepparus cBeTa.
5 OmnbiTel Maiikenscona-Mopnu u ®@uzo. bammctuueckas runore3a. OO0bscHEHHE
abepparuu cBeta u onbiTa Or30 Ha OCHOBE MpeoOpa3zoBanuii JlopeHna.
10 Mastauk Makcsenna.
6,8 Cusbl TpeHus.
10 JIBukeHHME TBEpPAOrO Teja, 3aKpEIUIEHHOIO B TOYKE. YpaBHEHHE Oiliepa.
CBob6onnbie ocu. Hyranus.
10 I'mpockornsl. I'mpockonuueckuit MasTHUK. HecBoboanbrit TUPOCKOIL.
I'upockonnyeckne CUIIbL.
12 JIBmxeHue nna”et u komeT. OTKIIOHEHHE J1ydel cBeTa B noJie TsroreHus: ConHua.
MexIiaHeTHbIE TiepenieThl. PensTUBUCTCKHE M (OTOHHBIE pPAaKeThl. JIBHIKEHHE
12 WC3: BnusHue BpamieHus 3eMiu BOKpYr cBoeil ocu u Bokpyr CousHua, (Gopmbl
3emiu 1 atMocdepHoro TopmokeHusi. [Ipobiema nByx Ten. [IpuauBsL
14 Boemyxnennsle koneOanus. Ilepuoguueckas, HO He TrapMOHHMYEcKas CHIIA.
Henepuoaunueckas cuna.
14 [Tapamerpuueckoe Bo30OyxkaeHHe KoyeOaHuil. ABrokoneOanus. I[lonstue o
HEJIMHEHHBIX KOJICOAHUSX.
14 Konebanus cucrem ¢ aAByms creneHsMu cBo0oibl. HopmanbHbie kKonebanus (MOJIbI)
Y HOPMAJIbHBIE YACTOTHI.
15 PacnipocTpanenne kosnebanuii JaBiaeHUs W IUIOTHOCTH B cpene. PacmpoctpaneHue
UMITYJIbCOB CKaTusl B Taze. YaapHble BosHbL. OOTeKaHHE TeJ, ABMKYLIMXCS CO
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CBEPX3BYKOBOU CKOPOCTBIO.

HeunepuuaneHbele cuctembl OTcYeTa, CBsi3aHHble ¢ 3emiedl. MasrtHuk ®yxko.
3aKOHBI COXPAaHEHUs] B HEMHEPLUAJIBHBIX CUCTEMAX OTCUETA.

Bonubl GonbuIol aMIUIMTYIBl U TOHSATHE O HEJIWHEHHON aKkycTUKe. 3BYKOBBIC

16
KoJIeOaHUs B 3aMKHYTBIX 00beMax. Pe3oHaTopBhl.

S. OueHo4YHbIe MaTepuaIbl 1JIs1 TEKYIIero u pyoe;KHOIro KOHTPOJIA
YCIIeBAEMOCTH M IIPOMEKYTOYHOM aTTeCTalluH

OreHka ycreBaeMOCTH CTYACHTOB 10 JUCLIUIUIMHE OCYIIECTBISIETCS B Mpoliecce 00ydeHus B
X0JI€ TEKYIIETO U MMPOMEKYTOYHOIO KOHTPOJISL.

Texyuuii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBIIIEMOE «OTCIIEKUBAHUE)» YPOBHS YCBOCHUS
3HaHUM W (OPMUPOBAHMH YMEHMH M HaBBIKOB B TEUCHHME BCETrO0 BPEMEHHM IPOXOKICHUS
JUCHUIIMHEL. TeKylnii KOHTPOJIb 3HaHUHM, YMEHUHN U HaBBIKOB CTYJIEHTOB OCYILECTBIIACTCS B XOAC
ayJIUTOPHBIX 3aHATUH.

[lonHas omeHKa IO AMCUMIUIMHE OIpPEACISIeTCsl IO pe3yibTaTaM OTBETa CTYAEHTAa Ha
sk3aMeHe. KoHTpoub Tekylel ycneBaeMocTy npoBoAuTcs o aeicrpyromeit B KbI'Y peltunronoit
CUCTEME B COOTBETCTBUU C YTBEPKIECHHBIMU MOJIOKEHUSIMU U HOPMATUBHBIMU aKTaMHU.

IIpomerxyTouHBIE aTTeCTallUK MPOBOAATCSA TPU pa3a B CEMECTpe MO KaJeHJapHbIM rpadukam
MHCTUTYTa. B 3aBUCHMOCTM OT YCHEHNIHOCTH OOy4YeHUs CTYJIEHTY KaKIbli pa3 Ha3HA4yaroTCs
KOJINYECTBO OaJIJIOB, MaKCUMaJIbHbIE 3HAUEHUSI KOTOPBIX cieayromue: | pedTHHr—23; 2 pedTHHr—
23; 3 periTuHr—24.

ITpu noxcuere O6anyIoB yYUTHIBAIOTCS MOCEIIAEMOCTh 3aHATHH, pe3ysbTaThl BeloaHeHUs: KP u
CP. DOk3ameH nOpoBOAMTCS B COOTBETCTBUU C OAUIbHO-PEUTHHIOBOM CHUCTEMOW OLIEHKU
ycneBaemoctu ctyfeHTos KbI'Y.

Pacnipenenenne  KOHTPOJIBHBIX —~ MEPONPUATHNA 10  PEHTUHIOBOM  CHCTEME  OLICHKHU
yCIIEBa€MOCTH 00y4€eHUs PUBEIECHBI B Ta0IHLIE.

JInst mpoBeAeHUS TEKYIEro KOHTPOJIA M MPOMEXKYTOYHON aTTECTAMM 10 UTOraM OCBOECHUS
JUCLMIUIMHBL, a Takke I KOHTPOJII CaMOCTOSITENbHOM paboThl CTyneHTa NpOBOAATCA 3
KOHTpOJIbHBIE PaOoThI (110 15 BapraHTOB B KaXxA0M), 2 KOJJIOKBUYMa (COOTBETCTBEHHO 38 OMIIETOB
no 5 BompocoB u 35 OuneroB mo 3 Bompoca B Kaxjaom). CoctaBiieHbl U ucnoybdytoTces 300
TECTOBBIX 3aJaHUM ISl aBTOMaTW4eckoi cucrtembl TectupoBanus (ACT) mo BceM TeMaMm Kypca
«MexaHukay.

[lepeueHp BapHaHTOB KOHTPOJIbHBIX pabOT M OWJIETOB MO KOJJIOKBUYMaM IpHJIAaraercs.
TecroBble 3ajaHMs B BUAY UX OOJIBIIOrO KOJMYECTBA HE MPHJIATAIOTCS MOJHOCTHIO. [IpuBoauTcs
TaK)Ke IepevyeHb HK3aMEHAaLMOHHBIX OwmieroB no aucuuiuiiHe (30 OwmieroB mo 3 Bompoca B
KQKJIOM).

5.1.1. Ouenounvie mamepuanvt 015 bINOJIHEHUA Pedhepamos
(konmponupyeman komnemenyusaOIIK-2, IIKC-3.1):
Tabauya 7. Temwvl pechepamos

No I. ITocTOAHCTBO CKOPOCTH CBETA

1. Pa3BuTHe B3rII10B Ha CKOpOCTh cBeTa. OmnpeneneHue ckopoctu ceeta Pemepom.
AGepparus cBeTa.

2. OneiT MalikenbcoHa-Mopiiy 1 MHTEpIIPETALUS €r0 PE3YJIbTATOB.

3. banmnuctuyeckas runoresa.

4. OnbrT @30 ¥ MHTEpIIpETALUs €ro pe3yabTaroB. [locTynaTuBHBINA XapakTep
YTBEPKACHUSI O IOCTOSIHCTBE CKOPOCTH CBETA.

5. O0nsicHenue abeppanuu cBeta u onbiTa OH30 Ha OCHOBE MpeoOpazoBanuit JlopeHa.

I1. /IBM:keHre TBEPAOrO Tela, 3aKPeNJICHHOr0 B TOYKe. I'mpockonsl.
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1. VYpasuenue Ditnepa. CBOOOHBIC OCH.
2. Hyrauus. ['upockonsl. [Ipeneccus rupockona. ' MpoCKONMMYECKUN MasITHUK.
3 HecBoOoansblii rupockor. ['upockonuueckue Cuibl.
II1. /IBusKeHMe MUIAHET M KOMET.
1. JIBryKeHHE KOMET.
2. OTKJI0HEHHUE J1ydel cBeTa B noJe Tarorenus CosHia.
3. MeX11aHeTHbIE IEPEIIETHI.
4. Hemxenune MC3: Bnusinue BpaieHus 3eMiId BOKpYT cBoel ocu U BOKpyr ConHia,
¢dopmbl 3emiin 1 aTMOC(HEPHOTO TOPMOKEHHSL.
ITpobGnema AByX Ten (MpUBEICHHAS Macca).
6. [TpunuBeI.

Memoouueckue pekomenoayuu no Hanucanuio pegepama

Pegpepam — 1poayKT CaMOCTOATENIBHOM pabOTHl CTyAEHTa, MPEICTABIAIONIMNA co00i
KpaTkoe M3JI0KEHHE B MUCHbMEHHOM BHJIE TOJIYYEHHBIX PE3yJbTaTOB TEOPETUYECKOTO aHaIH3a
OIpe/ielIeHHOW Hay4yHOM (y4eOHO-HMCCIe0BaTeNbCKOM) TEMBbl, IJleé aBTOP pPAacKpbIBAE€T CYTh
UCCIIEYyeMOl MpOoOJIeMBbl, IPUBOJUT PA3IUYHBIC TOUKH 3PEHHS, a TAaK)Ke COOCTBEHHBIE B3TJISAbI HA
Hee.

WznoxenHoe moHMMaHHe pedepara Kak IEIOCTHOTO AaBTOPCKOTO TEKCTa OIpenesseT
KPUTEPHH €ro OLEHKU: HOBM3HA TEKCTa; 0OOCHOBAaHHOCTh BbIOOpA MCTOYHMKA; CTENEHb PACKPBITUS
CYIITHOCTH BOTIPOCA; COOJIFOICHUS TPeOOBaHMI K 0()OPMIICHUIO.

Tpebosanusn Kk pegpepamy: Ob6muii 00bEM pedepara 20 muctoB (mpudrt 14 Times New
Roman, 1,5 unrtepsan). [lons: BepxHee, HUXHEe, IpaBoe, JeBoe — 20MM. AG3auHbIi otcTyn — 1,25;
PucyHkn NOKHBI cO37aBaThCsi B LIMKIMYECKUX PEIAaKTOpax WM Kak pucyHok Microsoft Word
(crpynnupoBaHHbIif). Tabnuupbl  BBIMONHATH TaOMUYHBIMU  siuelikamu  Microsoft  Word.
CkaHupOBaHME pPHCYHKOB M TaOmull He Jomyckaercs. BblpaBHuMBaHMe TekcTa (IO IIUpPUHE
CTpaHHULbI) HEOOXOJUMO BBIMOJHATH TOJIBKO CTAHJIAPTHBIMHU clOoco0aMu, a HE C IOMOIUIbIO
npo6enoB. Pasmep Tekcta B pucyHkax u Tabnunax — 12 kernipb

OO0s13aTeNIbHO  HaJMuMe: cojepxaHus (CTpykTypa paboThl C yKa3aHUEM pa3felioB U HX
HayaJbHbIX HOMEPOB CTpPaHUI[), BBEJCHMSA (AKTyalbHOCTb TEMbI, L€Jlb, 3a/laud), OCHOBHBIX
paszenoB pedepara, 3aKIOYeHHUS (B KpaTKOM, PE3IOMHUPOBAHHOM BHJIE€ OCHOBHBIE IOJIOKEHUS
paboThl), CHHMCKa JUTEpaTypbl C yKa3aHMEM KOHKPETHBIX HCTOYHUKOB, BKJIIOYas CCBUIKM Ha
NuTtepHeT-pecypcesl.

B Tekcre cchulka Ha MCTOYHMK JelaeTcsd MyTeM YKa3zaHus (B KBaJpaTHBIX CKOOKax)
MOPSITKOBOTO HOMEPA UTHPYEMOH JINTEPaTyphl U Yepe3 3asTyI0 — IUTHPYEMBIX CTPaHHUIl. YposeHb
opuzunansHocmu mexkcma — 60%

Kpumepuu ouenku pechpepama:

«omauuno» (5 0GayyIoB) CTaBUTCS, €CIM BBIMOJHEHBI BCe TPeOOBaHMA K HANMCAHUIO U
3amute pedepara: obo3HadeHa mpodIemMa 1 000CHOBaHA €€ aKTyalbHOCTb, C/IeJIaH KPAaTKUN aHAJN3
Pa3IMYHBIX TOYEK 3PEHHUS HAa paccMaTpUBaeMyIO MpOoOJieMy M JIOTUYHO H3JI0KEHA COOCTBEHHas
NO3HIHNsS, CPOPMYIUPOBAHBI BBIBOJBI, TEMa PACKPHITA TIOJTHOCTHIO, BBIIEPKAH 00BEM, COOITIOICHBI
TpeOOBaHUS K BHEUIHEMY O()OPMIICHHIO, JaHbI IPaBUJIbHBIE OTBETHI HA JIOMOJHUTEIbHBIE BOIIPOCHI.
OOyuJatonuiicss TPOSBWJI WHUIMATHBY, TBOPYECKHHA MOIXOJ, CHOCOOHOCTh K BBHITIOJTHEHUIO
CJIOKHBIX 3aJlaHUi, OpraHu3alMOHHbIE crocoOHOCTH. OTMedaercss CIOCOOHOCTh K IMyOIMYHON
KOMMYHHKaIH. JJokymeHTanus mnpencraBieHa B cpok. [1oJHOCTRIO odopmileHa B COOTBETCTBHH C
TpeOOBaHUSIMU

«xopowto» (3 OanyioB) — BBINOJIHEHBl OCHOBHBbIE TpeOOBaHUS K pedepaTy M €ro 3aiiure
BBITOJIHEHBI, HO TIPH 3TOM JONYIIEHbI HE0YETHI. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B U3JIOKEHUN
MaTepHaia; OTCYTCTBYET JIOTHYECKasi MOCIEeI0BaTEIbHOCTh B CY)KICHMSX; HE BbLAEPKaH O00BEM
pedepara; umeroTcs ymymieHus: B oOpMICHNH; Ha JOMOJHUTEIbHBIC BOIPOCH NP 3aIIUTE JTaHBI
HEMoJHble 0TBeThl. OOyyarouuiics JOCTATOUYHO MOJIHO, HO 0€3 MHUIIMATUBBI U TBOPUECKUX HAXOA0K
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BBITIOJTHIJI BO3JIOKCHHBIE HA HETO 3ajadd. JIOKyMeHTalus MpeacTaBlieHa TOCTATOYHO IOJIHO U B
CPOK, HO C HEKOTOPHIMH HEeIOPaOOTKaAMHU

«yoogremsopumenvroy (2 6amma) — UMEIOTCS CYIIECTBCHHBIE OTCTYIUICHHUS OT TpeOOBaHUI
K pedepupoBaHHio. B YacTHOCTH, TeMa OCBEUICHA JUINb YaCTUYHO; JOMYHICHBI (aKTHYECKUE
OmMOKN B coepxkaHuu pedepara WM MPH OTBETE HA JOMOJHUTEIBHBIE BOMPOCH; BO BpEMS
3alIMThl OTCYTCTBYET BBHIBOA. OOydYaromHMiics BBIMOJHWI OOJIBIIYIO YacTh BO3JIOKCHHOW Ha HEro
paboTel. JlomymieHsl CYIIECTBEHHBIC OTCTYIUICHUs. JlOKyMEeHTanus caaHa cO 3HAYUTEIbHBIM
ono3aanueM (Oonee Henenn). OTCYTCTBYIOT OTACNIbHBIC (DPAarMEHTHI.

«HeyoosemeopumenvHoy (— TeMa pedepara He pacKpbITa, OOHAPYKUBACTCS CYIIECTBEHHOE
HermoHUMaHue TpoOseMbl. OOyJarolIuiicss HE BBIMOJHWAI CBOW 33/1a4d WM BBIIOJHHI JIMIIIb
OTJIebHBIC HECYIIECTBEHHBIE MTOpYy4YeHHs. JJoOKyMeHTaIus He cllaHa.

5.1.2.  Ouenounvie mamepuansl 0141 CAMOCHOAMETbHOU padomosl (munogwvle 3a0ayu)
odyuarouezoca (konmponupyeman komnemenyusa OIIK-2, IIKC-3.1):

Konmponwvnvie pabomul 015 kasxcooeo smana peumunea

[IpuBonsaTcs TEKCTHI 3-X KOHTPOJIBHBIX paboT mo 15 BapuaHTOB B KaxkJOH, KOTOpHIE
MIPOBOJIATCS, COOTBETCTBEHHO, HAa 3-X 3Talax peUTHHTA.

KounTtpoJabHnas padora Nel

Bapuant 1
1. HeBecowmpblii O5I0K yKpermieH Ha BepIIMHE ABYX HAKIOHHBIX IIOCKOCTEH, COCTABISIONIUX C
ropusonToM yrabl 30° u 45°. Tupu A um B maccoil 1 Kr kakmas COEIMHEHBI HHTBIO,
nepeKuHyTo dyepe3 Osok. HailTum yckopeHue, ¢ KOTOpPBIM MABWXKYTCS THUPH, U CHIY
HaTsDKeHUs HUTU. CUUTATh HUTh HEBECOMOMW M HEPACTSHKUMOM, TPEHUEM TTpeHeOpeyb.

Puc. 1

2. Hlapuk maccoit m=100 r ynaiu ¢ BeIcOThl h=2,5 M Ha TOPU30HTAIIBHYIO IIUTY U OTCKOYMII OT
Hee BCIEICTBUE YIpPYroro ynapa 6e3 morepu ckopoctu. Ompenenuts cpenHioro cuiy F,
JIEUCTBYIOIIYIO Ha IIAPUK MPHU yAApe, €CIIH MPOJOJLKUTENBLHOCT yaapa At=0,1 c.

3. Kawmens OpollieH ¢ BBIIIKK B TOPU30HTAIbHOM HAINPaBJICHUU C HaYallbHOM CKOPOCThIO Lr=30
m/c. OnpenenuTbs CKOPOCTh L, TAHT€HIMAIBHOE O, 1 HOPMaJIbHOE YCKOPEHHE d, KaMHS B
KOHIIE 2-1 CEKYH/IbI ITOCJIE Hayaja JBUKEHUS.

4. I'py3, NOABEUICHHBIN K MIHYPY MIMHOW 50 CM, ONMHUCHIBAET OKPYKHOCTH B TOPHU30HTAIBHOU
iockocTd. Kakoit yron oOpasyeT miHyp ¢ BepTUKaJIbIO, €CJIM 4acTOTa BpamieHus 1 c'?

Bapmuanr 2
1. Tlo HaKJIOHHON TJIOCKOCTH C YIJOM HAaKJIOHA a=30" ckomb3uT TENO. Onpenenutbh CKOPOCTh
TeNa B KOHIIE 3-eif CeKyH/IbI OT Hauana CKOJIkKeHUs, eciu kodddunmeHt tpenus =0,25.
2. Teno OpormeHo moj yrioM K ropu3oHTy. IlpomomkutenbHOCTh ToseTra 2,2 cek. Haiitm
MaKCHUMaJIbHYIO BBICOTY MoabeMa Tena. COnpoTUBIEHUEM BO3yXa IPeHeOpeyb.
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KonbkobOexen maccoit 70 kr, cross Ha KOHbKAaxX Ha JbAy, OpocaeT B TOPU30HTAILHOM
HaIpaBJIEeHUU KaMEeHb Maccoil 3 Kr co CKOpocThio 7 M/c. Ha xakoe paccTossHUE OTKATHTCS
P TOM KOHBKOOEKEII, €CIIM U3BECTHO, UyTO Kod(dunmeHT Tpenus pasex 0,027

Koneco Bpaiaercss BOKpYr HEMOABHM)KHOM OCH TaK, UYTO Yrojl €ro MoBOpPOTa 3aBUCUT OT
BPEMEHH KaK (p=At2, rae A=0,20 paﬂ/cz. Haiitu momHoe yckopeHHE a TOYKH Ha 0007e
KoJieca B MOMEHT t=2,5 ¢, eCiii IMHEWHAsi CKOPOCTh TOYKH B ATOT MOMEHT paBHa 0,65 M/c.

Bapuant Ne3
Kakoii nomkna ObITh cuna F, ynepxuBaromasi Opycok Macchl m Ha HAKJIOHHOW TIOCKOCTH,
€CJIM Yrojl HakJIOHA TUIOCKOCTH K TOPU3OHTY paBeH o, a cwia F mapamienbHa HaKIOHHON
wiockocTu? Koadduument tpenus 6pycka o mioCcKoCTh PaBeH LL.
Teno maccoil 1 kr moj [AeHCTBHEM IIOCTOSIHHOW CHIIBI JIBMDKETCS MPSIMOJIMHEWHO.
3aBUCUMOCTh MYTH, MPOWJICHHOTO TEJIOM, OT BPEMEHM 3ajlaHa YpaBHECHHUEM s=2t*+4t+1.
Onpenenutb paboTy cwibl 3a 10 ¢ OT Havana ee ACUCTBUS U 3aBUCUMOCTb KMHETHYECKOM
SHEPTUU OT BPEMEHH.
Koseco Bpamaercs ¢ 9actoroil v=5 ¢'. [Toa meHCTBHEM CHII TPEHHS OHO OCTAHOBHJIOCH
yepe3 nuHTepBai BpeMeHn At=1 muH. OnpeaenuTs yrioBoe yCKOpeHue 3 1 9nucio 000poToB
N, KOTOpoe c/ieNiaeT KOJIeco 3a 3TO BpeMsl.
CKoJIbKO BPEMEHH MaJaJIo TEJIO, €CJIM 3a MOCIEIHUE ABE CEKYHABI OHO MpoIuio 60 m?

Bapuant Ne4
Kakoii nomxkHa ObITh cuna F, yaepxuBaromas Opycok Macchl m Ha HAKJIOHHOM IJIOCKOCTH,
€CJIM Yrojl HakJIOHa IUIOCKOCTH K TOPM30HTY O, a cwia F HampaBiieHa TOpU30HTalIbHO?
KoaddurmenT Tperus Opycka o miockocTsb paseH f.
[To gyre okpyxHocTH paaunycom R=10 M nBuxkeTcs Touka. B HEKOTOPHIIT MOMEHT BpeMEHH
HOPMAJTEHOE YCKOPEHHE TOUKH a;=4,9 M/c’. B 5TOT MOMEHT BPEMEHH BEKTOPHI IONHOTO H
HOPMATBHOTO yCKOpeHHil 06pasyior yrom 60°. HaliTh CKOpPOCTh L ¥ TAHTEHIHATBHOE
YCKOpPEHUE ar TOUKH.
[Tyns, nerdmas TOpU3OHTAIBHO, IMOMAJaeT B IIap, MOJBELICHHBIH Ha JIETKOM KECTKOM
CTepkKHE, U 3acTpeBaeT B HeM. Macca nynu B 1000 pa3 meHble Macchl 1mapa. Paccrosiue
OT TOYKH IOJIBECA CTEpKHS 10 LieHTpa mapa 1 M. HaliTu ckopocTh mysnu, ecinu U3BECTHO,
9TO CTEPIKEHb C MAPOM OTKIOHWIICS OT yaapa myiu Ha yron 10°,
AkpoOaT Ha MOTOIMKJIE ONMHUCHIBAET «MEPTBYIO MeTiio» pamuycom R=4 m. C xkakoii
HalMEHBIIEH CKOPOCTBIO L JOJDKEH MPoe3kaTh akpoOaT BEPXHIOK TOYKY METIH, YTOOBI HE
copBathCsi?

Bapuant NeS
Tpu rpy3a maccoii o 1 Kr cBs3aHbI HUTBIO U ABMXKYTCSI 10 TOPU3OHTAIBHON MJIOCKOCTHU MO
nerictBueM cwibl 10H, HanpaBiaeHHOW MO yriioM 30" ropu3oHTy. OnpenenuTb yCKOpeHue
CHCTEMBI U CUJIbl HATSHKEHUS HUTH, eclii K03 duieHt Tpenus pasex 0,1.
Huck pagnycom R=40 cMm Bpamiaercss BOKpYr BEpTHKaIpHOM ocu. Ha kparo qucka JIexuT
kyOuk. [Ipunumas ko3dduuument tpenus =0,4, HaiiTu yacToTy V BpalleHUs, IPU KOTOPO
KyOUK COCKOJIB3HET C JTUCKA.
B Baroe, JBMKYIIEMCS TOPH3OHTAIBHO C MOCTOSHHBIM YCKOPEHHEM =3 M/C’, BHCHT Ha
IIPOBOJIOKE Tpy3 maccoi 2 kr. OmpenenuTs cuily HaTsHkeHWs T IPOBOJIOKM M yroi ee
OTKJIOHEHMS OT BEPTUKAIIN, €CIIU I'PYy3 HEMOIBH)KEH OTHOCUTEIBHO BaroHa.
Monot Maccoit m;=5 Kr yzaapser HeOOJbIIOW KyCOK jKeJe3a, JIeKallui Ha HaKOBaJIbHE.
Macca m, HakoBansHU paBHa 100 kr. Maccoii Kycka kese3a npeHeopeub. Y 1ap HeyNnpyrui.
Omnpenenuts KIIJ[ ynapa monora npy JaHHBIX YCIOBUSX.

Bapuant Ne6.

17



K koHmam HeBecOMOW HEpacTSHDKUMOM HUTH, NEPEeKUHYTOM Yepe3 HEBECOMBIH OJIOK,
MOJBEIIICHBI /1Ba rpy3a maccoi no 100 r kaxapid. Ha oilvH U3 Tpy30B MOJ0KEH MEPETPYy30K
maccoit 10 r. Haiitu cuity, ¢ KOTOpO# meperpy3ok JIaBUT Ha IPY3, a TAKKE CHILY JIaBJICHUS Ha
ochb OJ10Ka.

Teno Maccoit 20 Kr cockajib3blBaeT 10 HAKJIOHHOW IUIOCKOCTH anuHOW 10 M Ha
HEMOJIBIKHYIO TENIeKKY C IMECKOM U 3acTpeBaeT B HeM. Tenexka maccoir 80 kr cBoOOIHO
nepeMeniaeTcss no ropu3oHTanu. OIpeneiauTb CKOPOCTh TENEKKH, €CIHM Yroj HakKJIOHa
IJIOCKOCTH K TOPU3OHTY a=30".

Koneco aBToMammubl Bpamiaercs paBHOoyckopeHHo. CaenaB N=50 moiHbIX 000pOTOB, OHO
M3MEHIIIO YacTOTy BpalleHus oT vi=4 ¢ 10 v,=6 ¢”'. Ompenennts yrioBoe yckopeHue 3
KoJeca.

Ha BHyTpeHHEel TOBEpXHOCTH KOHWYECKON BOPOHKH C YIJIOM 20l IPH BEpUIMHE HA BhICOTE h
OT BEpIIMHBI HaxoauTcs Manoe Teno. Koadduunent tpenus Mexay TeioM U MOBEPXHOCTHIO
BOpoHKU paBeH f. HaliTu MHUHMManbHYIO YITIOBYIO CKOPOCTh BpallleHUSI KOHYCa BOKPYT
BEPTHUKAIBHOMN OCH, IPU KOTOPOU TesO0 OyAeT HEMOABUKHO B BOPOHKE.

Bapuant N7
ABTOMOOMJIB Maccoit 1 T MOAHUMAETCS 10 IIOCCEe ¢ YKIOHOM 30° IIOJ AE€HCTBUEM CHIIBI TITH
7 kH. Koaddunuent tpenus 0,1. Haiitu yckopeHre aBTOMOOHIIS.
Te0 BpamaeTcss BOKPYT HEMOABIDKHOM OCH 10 3aKoHY @=10+20t+2t>. Haiitn Benuunmy u
HaIpaBJIEHUE IOJHOIO YCKOPEHMs TOYKHM, Haxopsuelcs Ha paccrosHuu 0,1 M or ocu
BpallleHus, 1711 MOMEHTa BPEeMEHH 11=4 cexk.
CHapsin, neteBmmid co ckopocthio 400 M/c, pasopBajics Ha J1Ba OCKOJIKA. MeEHBIIHIA
OCKOJIOK, Macca Kotoporo coctaBiusier 40% oT Maccel cHapsjaa, TOJeTeNl B
MIPOTUBOIIOJIOKHOM HAIPABJICHUU CO CKOpPOCThIO 80 M/c. OnpenenuTs CKOPOCTh OOJIBIIErO
OCKOJIKA.
[IMapyk Macchl m MOJABEIIEH Ha MPYKUHE C JKECTKOCThIO K M HadaabHOW UIMHOM [y Hax
LEHTPOM I1IaT(HOPMBI LIEHTPOOEKHON MalIMHBL. 3aTeM IIapUK HAYMHAET BPAIlaThCsl BMECTE
C MallMHOM ¢ yriaoBod ckopocThio ®. Kakoil yronm o oOpa3yeTr Hmpu 3TOM MpYy>KUHA C
BEPTUKAJIBIO?

Bapuant Ne8
Yenoexk Maccoit 70 kxr mnoaHumaeTcs B JudTe, IBIXKYIIEMCS pPaBHO3aMEIJIEHHO
BEPTHKANBHO BBEPX C ycKopeHmeM | m/c’. OmpenennTh CHTy NaBICHHS YeTOBEKa Ha MO
KaOuHBI TUPTA.
Kamenp 6pomen mox yrmom ¢=60° k ropusonty. KuHeTHueckas SHeprus KaMHS B
HavajabHbIM MOMEHT paBHa 20 J[. OnpenenuTs KHHETUUECKYIO U TOTCHIIMAIBHYIO SHEPTUU
KaMH$ B BbICIIEN TOUKe TpaeKTopuu. COMpOTUBICHHEM BO3TyXa MpeHeOpeyb.
Benocunenuct npu noBopoTe 1o Kpyry paauycom R HakloHsieTca BHYTpb 3aKpYIJIEHUs TakK,
YTO yTroJd MEXKIYy IUIOCKOCTBIO BeJlocunena W 3emiied paBeH o. Haltu ckopocTs v
BEJIOCHUIIEA.
SKopb 3IEKTPOMOTOpPA, BPAIIAIOIIETOCs] C YaCTOTOM Vv 00/C, IBUTAsICh MOCTE BBIKIIOUYEHHUS
TOKa paBHO3aMEIJICHHO, OCTaHOBWJCS, crnenaB N oOoporoB. HaiiTu yrioBoe yckopeHHE
AKOpS TI0CJIE BBIKJIFOUEHUS TOKA.

Bapuant Ne9

Kamens, npuBs3aHHbIN K BepeBKe JIMHOK 80 CM, BpallatOT B BEPTUKAIBHOMN IIOCKOCTH CO

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

BEPTUKAJIbHO BBEPX, BepeBKa o0opBaiack. Ha kakyro BbICOTY B3J1€TENl KAMEHb?

KospuumeHt TpeHus: MekKIy TEIOM W IUIOCKOCTBIO, HAKIOHEHHOW mojx yriaom 45° k

ropu3oHty, paseH 0,2. Ha kakyio BBICOTY MOJAHUMETCS 3TO TEJIO, CKOJIb3s MO HAKJIOHHOMN

IUIOCKOCTH, €CIM eMy Oyner coobmieHa ckopocTh 10 M/c, HampaBlieHHas BBEpX BJIOJb
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miockoctu? KakoBa GYI[CT CKOPOCTh TCJIa, KOrlJa OHO BCPHCTCA B HHXHIOIO HMCXOAHYIO
TOYKY CBOCTO I[BI/I)KGHI/Iﬂ?
Touka ABUIKCTCA B IJIIOCKOCTH, IMPUYCM €€ IMPAMOYI'OJIBHBIC KOOPAHWHATBHI ONPCACIAIOTCSA

ypasuennsmu X = Acosax, y=B SIN@W, rie AB, ® - mocTosHubie. Haiitn

YpaBHEHHUE TpPAEKTOPHM, YCKOPEHHUE M paAuyChl KPHUBU3HBI B TOYKaxX IE€PECEUCHUs
TPAEKTOPUH C OCAMU KOOPIUHAT.

Teno maccoii m=1 kr, OpOLIEHHOE C BBIIIKM B TOPU3OHTAJILHOM HAIIPAaBJIECHUU CO
CKOpOCThIO V=20 M/c, ynano Ha 3eminto uepe3 t=3 c. OnpenennTh KUHETHYECKYO SHEPTUI0
Ek, KOTOpYyI0 HMENo TeI0 B MOMEHT ynapa. COnpoTUBIIEHHEM BO3LyXa IIPEeHEOpeyb.

Bapuant Nel0
Teno CKONB3UT MO HAKJIIOHHOMY CKaTy, MEPEXOosiieMy B “MepTBYIO METI0” paanycom R.
KakoBa momkHa ObITh MUHUMAalIbHas BBICOTa ckaTta H, 4TOOBI Temo HE OTOpBajIoOCh B
BepxHel Touke netau? OmnpeneiauTh BBHICOTY cKara h, ecnu Tejao oTphIBaeTcs OT METJIH B
MOMEHT, KOTJIa YOI 0. MEKIY BEPTHKAIBIO U pamuyc-BekTopoM cocrapisier 60°. TpeHuem
npeHeOpeub.
Teno maccoii 1 Kr MOJHUMAKOT 10 HAKJIOHHOM IIOCKOCTH ¢ yrjiioM HakioHa 60° Ha 1 M ¢
NOCTOSIHHOW cKkopocTbto. Ilpu stom mnpunarator cuiny 100 H, HampaBieHHyr BIOJb
HAKJIOHHON TuIocKOCTH. OmnpenenuTs KOdPOUIUEHT TPEHUsT U KOJIMYECTBO TEILIOTHI,
BBIJICJIUBIIIEECS TIPU MTOHEME.
Teno OpoIIeHO MO HEKOTOPHIM YIJIOM O, K TOpU30HTY. HaliTh Benmu4uHy 3TOr0 yria, eciu
JATBLHOCTH MOJIETa Telia B 4 pa3a 00JIbIlle MAaKCUMAaJIbHON BBHICOTHI ITOIbEMA TeJa.
Ha rmagkom cromne nexut Opycok Maccoit m=4 kr. K Opycky mpuBsizaHbl 2 HIHYpa,
MEPEKUHYTHIC Yepe3 HEMOABUKHBIC OJIOKH, TPUKPETVICHHBIE K MPOTHUBOMOIOKHBIM KOHIIAM
ctona. K xoHIIaM HIHYpOB MOJBEHICHBI TUPHU, MAacChl KOTOPBIX m ;=1 Kr U my=2 kr. Haiitn
YCKOPEHHE @, ¢ KOTOPBIM JIBIKETCS OPYCOK M CHIIy HaTshDKeHUs T KaJaoro W3 IIHYPOB.
Maccoit 6;10K0B ¥ TpEHHEM NPeHEOPEYb.

L/ \J

Bapuant Nell
B map maccoit M=1,5 Kr, oJBEIEHHBIN HAa HEPACTS)KUMOW HUTH JUIMHOM 55 cM, momajer u
3acTpeBaeT B HeM Iy Maccoit m=10 r. ITyJst JIeTUT HaKJIIOHHO CBEPXY BHU3 Mo yriiom 30°
K ropu3oHTy. CkopocTs mynu V=400 m/c. Ha kakoii yroi ¢ OTKJIOHUTCS LIap C Mmynen?
Teno, GpolieHHOE BEPTUKAIBLHO BBEPX, JBAXKJbl HAXOJMJIOCh HAa OJHOM M TOH ke BBICOTE
h=8,6 m c wunrepBamom Bpemenu At=3 c. IIpeneOperas CONMpPOTHUBICHHUEM BO3/yXa,
BBIUMCIIUTh HAYAJIbHYIO CKOPOCTh TeNa.
JIMCK BpAIIaeTCst ¢ YIIOBEIM ycKopeHHeM P=-2 pax/c’. Ckombko 060poToB N ciemaer auck
IIPU U3MEHEHUH 4acTOThl BpauieHus ot v;=240 mun" 10 v,=90 mun"'. Haiitn BpeMms t, B
TE€YEHHE KOTOPOT'O 3TO MPOU3OUJIET.
Konbpkobexel IBIKeTCs 1Mo OKpyKHOCTH paanycoM 40 M co ckopocThio 10 m/c. [Tox kakum
YIJIOM K TOPU30HTY OH JTOJKEH HaKJIOHHUTHCS, YTOOBI COXpAaHUTh paBHOBecHe?

Bapuant Nel2
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[Hapuk maccoi 200 r, mpuBS3aHHBIM K HUTH JUIMHOM | M, BpaliairoT B rOpU30HTAIbHOU
IJIOCKOCTH C TOCTOSTHHOW CKOPOCTBIO TaK, YTO HUTh OMUCHIBAET KOHUYECKYIO TOBEPXHOCTb.
Onpenenutb CKOPOCTh LIApUKA U MIEPHOJ] €70 BPALEHUS 10 OKPYKHOCTU B TOPU3OHTAILHOM
IJIOCKOCTH, €CIIH YIOJI OTKJIOHEHHsI HUTH OT BEPTHKAJIM cocTaBisier 60°.
HaknoHHas 1mi0ckocTs, obpasyromas yroi o=30° ¢ IIOCKOCThIO TOPU30HTA, UMEET UIUHY
[=2 M. Teno, nBUrasicb paBHOYCKOPEHHO, COCKOJIb3HYJIO C ATOM IJIOCKOCTH 3a Bpems t=2 c.
Onpenenuth ko3 duiireHT Tperus f Tena o mIoCKOCTh.
[Tpu BBICTpene u3 opyaust cHapsj mMaccod m;=10 Kr moyiydaeT KMHETUYECKYIO DHEPIHIO
E=1,8 M/Ix. Onpenennuts KUHETUYECKYIO 3HEpruto E, cTBona opyaus BCiaeACTBHE OTAAUH,
€clii Macca my cTBoJia opyaus paBHa 600 kr.
Touka IBMKETCS MO OKPYXHOCTU panuycoM R=2 M coriacHo ypaBHEHHIO §=At3 & -
KPUBOJIMHEHHAsd KOOpJAMHATA, OTCUYMTAHHAS OT HEKOTOPOM HA4YaJIbHOM TOYKHM IIO
OKPY>KHOCTH), T1e A=2 M/c’. B KaKoif MOMEHT BpeMEHH t; HOpMaJIbHOE YCKOpPEHHUe a, OyaeT
PaBHO TaHI€HIMAIBHOMY a.? ONpeaenuTs NOJHOE YCKOPEHUE d B ITOT MOMEHT.

BapuanT Nel3
Teno Opomeno mox yrioM o=30° K TOPU3OHTY CO CKOPOCTBIO L,=15 wm/c. Haiitu
HauOOJBIIYI0 BBICOTY MOAbeMa Tena. HalTh BenMYMHY W HampaBlIEHHE CKOPOCTH
OpoienHoro tena Ha Beicote h=1,2 M. ConpoTuBiIeHHEM BO3TyXa MpeHeOpeyb.
Onpenenutb 3HEPrHI0, 3aTPAuMBAEMyI0 YEJIOBEKOM IIpU NMPBIKKE C TEJIEKKU, CTOALIECH Ha
penbcax, €clid MpU 3TOM BJIOJIb PEIbCOB TENIeKKa OTKATHIBACTCS Ha paccTosiHue 1,5 M.
Maccel yenmoBeka W Tenexku cooTBercTBeHHO paBHBI 100 xr m 500 xr. Kosddunuent
TPEeHHUsI TEJIEKKH O penbehl paeH 0,1.
Ha HuTH, nepekruHyTON uyepe3 HEenoIBUKHBIN OJI0K, MOBEIICHbI ABE HEPABHBIE MAcChl M| U
m,. Haiitu yckopenue macc, HatsbkeHue HUTH T u cuiny Fj, neficTByromyto Ha och OJoKa.
TpenueM npeHeOpeYb.
JIBr>KEHME TOYKM IO KPUBOM 3a1aHO YpaBHEHUSMH X=A1t3 u y=Aot, rie A=1 M/C3, A,=2
M/c. HaliTu ypaBHEHHE TPaeKTOPUU TOUKH, €€ CKOPOCTh L U MOJIHOE YCKOPEHHE d B MOMEHT
BpeMenu #1=0,8 c.

Bapuant Nel4
I'py3 Maccoil m=3 T HOXHUMAIOT J1e6EIKOil ¢ yecKopeHneM a=2 M/c’. Ompenenuts paboTy,
IIPOU3BEICHHYIO B MEpBbIE 1,5 cek OT Havasla moabeMa.
M4, OpoLIeHHBIN TOPU3OHTAIBHO, YAAPSIETCSl O CTEHKY, HAXOASIIYIOCS Ha PacCTOSTHUU 8 M
oT Mecta Opocanus. BeicoTa mecta ynapa msya O CTEHKY Ha 3,2 M MEHbIIE BBICOTHI, C
KoTopoii OporieH Mstu. C Kakoi CKOpOCTbIO ObLT OpoIlIeH MsY?
[lap maccoif 2 Kr CTaJKUBaeTCs C MOKOAIMIMMCS IIapoM OoJibled Macchl M MpPU 3TOM
Tepsier 36% kuHeTmdeckoi sHepruu. OmnpenenuTs Maccy OoJbpliero mapa. yYaap —
a0COIOTHO yNPYTUH, MPSMOH, LIEHTPATbHBIH.
ITo nyre okpyxHoctu paguycoM R=10 m aBuxkercs Touka. B HEKTOpbIi MOMEHT BPEMEHHU
HOPMAJIbHOE YCKOpeHHE ay=4,9 M/c’. B 5TOT MOMEHT BEKTOPHI MOIHOTO M HOPMAIHHOTO
ycKopeHuit o6pasyror yron ¢=60°. HaiiTh CKOpOCTh M TaHT€HIHUAIBHOE YCKOPEHHE
TOYKH.

Bapuant Nel$S

Jluck pammycom 10 cM Hadaa BpamaThes C MOCTOSHHBIM YITIOBBIM yckoperueM 0,5 pan/c’.
HaiiTu TanreHunaibHOE, HOPMAJIbHOE U MOJIHOE YCKOPEHUE TOUEK Ha OKPY)KHOCTH JHCKA B
KOHIIE 2-0M CEKYH/IbI I0CJI€ Hayala BpallleHusl.

K xoHIIaM HepacTsKUMOM HUTH, IEPEKUHYTON yepe3 OJI0K, IPUKPEIUJIeHbI ABa Tpy3a oo1mei
maccoit 30 kr. Korza rpyss! npuiuii B IBUKEHUE, OHU IPUOOPETH CKOPOCTh 2 M/C, IPOHAS
120 cm. Haiitn maccel Tpy30B. Maccoi Oj0Ka W HUTH M CHJIAMH TPEHHS Ha OCH OJIOKa
npeHeopeyb.
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Ha mutu nnuHoli [ Bucutr rpy3. Kakyio HauanbHYIO CKOPOCTh HYXKHO COOOIIUTH €My B
HIDKHEH TOYKe, 9TOOBI OH CMOT C/IeJIaTh MOTHBIA 000poT? Maccoii HUTH IpeHeOpeyb.

CaHu COCKalb3bIBAIOT C JICJHON TOpPBI BBICOTOM h=1,5 M u mnuHON [=2,5 M, TUIaBHO
NEepexoIAIeii B TOPU30HTAIBHYIO JICASHYIO TTOBEPXHOCTH, [0 KOTOPOM OHU CKOJIB3AT Jlajee
10 ocTaHOBKH. CKOJIBKO BPEMEHH CaHU OYAYT CKOJB3UTH MO TOPU3OHTAIBLHOMY JIBJY, €CIU
kodddurment tpenus f=0,004? Ha kakom paccrosHur L OT TOMHOXHUS TOPHl CaHU
OCTaHOBSITCS?

KonTtpoabHnas pabora Ne2

Bapuanrt 1
Ban maccoit 100 kr pagmycoM 5 cM Bpamaercs ¢ 4actoToi 5 ¢”'. K IummHgpHuecKoil
MOBEPXHOCTU BaJla MPUKAJIA TOPMO3HYIO KOJIOJKY ¢ cuiion 40 H, mox neiictBueM KOTOpoit
Basl octaHoBmJics yepe3 10 c. Onpenenuts kodpduuueHT Tpenus f.
Ha kakoMm paccTossHMM OT LIEHTpa 3eMJIM HaXOAHUTCS TOYKA, B KOTOPOH HaMpsHKeHHOCTh
CYMMAapHOT0 rpaBUTallMOHHOTO 1osist 3emnu u JIynsl paBHa 0?7 Macca 3emin Oosbliie Macchl
Jlynsl B 81 pa3, paccrosinue oT neHtpa 3emin Ao ueHtpa JIlynel paBHa 60 pagnycam 3emiu.
OtBeT 1ath B paguycax 3eMiu.
CranbHOM CTEp)KEHb [UIMHOM [=2 M U TUIOIIAJIbI0 TMOMEPEYHOr0 CEeYeHHs S=2 cMm
pacTsAruBaeTcs HEKOTOpPOW cuilol, mpuueM yanuHenue Ax paBHo 0,4 cm. Bwruucouts
MOTCHLUAIBHYIO DHEPIHI0 PACTSHYTOIO CTEpXKHS U OOBEMHYIO IUIOTHOCTh SHEPTHUH.
(Monynsb ¥Onra qusa cranu E=200 I'Tla).
Kunernyeckas sHeprus snektpona Ey pasaa 10 MaB. Bo ckonbko pa3 ero peinsiTUBUCTCKAs
macca GoJIbIIe Macchl mokos? (Macca mokost anekTpona —9.1'107! kr).

2

Bapuanr 2
OnDHOPOOHBIN CTEpKEeHb IIMHOW 1,2 M C IJIOMIAJbI0 MOMEPEYHOro ceyeHus S=2 oM u
maccoif m=10 Kr Bpamlaercs ¢ 4acTOTOH 2 ¢ BOKPYT BEPTHKATBHOM OCH, MPOXOJAIMIE
yepe3 KoHell cTep:kHA. HaiiTu HauOosbllee HaNpSXKEHUE Gmax MaTEpUalla CTEPXKHS IpH
JTAHHOW 4acTOTE BPAICHHUS.
Pakera ycranoBneHa Ha mnoBepxHocTH 3emud. IIpu Kakoil MHMHMMAaIbHOM CKOPOCTH,
COOOIIEHHON pakeTe MpU BEPTUKAJIBHOM 3allyCKe, OHa YAAJIMTCA Ha PacCTOSIHUE, paBHOE
pamuycy 3emun (R,=6400 xm)? ConpoTuBieHueM npeHeopedn.
[Tnatdopma B BujAE CIUIOIIHOIO AMCKa paauycoM 1,5 M m maccoit 180 kr Bpamaercs mo
MHEPLHUH OKOJIO BEPTHKAIBHOM OCH cO ckopocThio 1 pazn/c. B nentpe miargopmbl CTOUT
yenoBek Maccoil 60 kr. Kakyro JHMHEHHYIO CKOpPOCTb OTHOCHUTEIBHO Iojla OyJeT MMETh
YEJIOBEK, €CJIM OH MepeiIeT Ha Kpai mi1aTGopmbI?
Kunerndeckass sHeprus peiasTUBUCTCKOM YacTHLbl paBHAa €€ DHEPIrUU MoKosd. Bo CKonbko
pa3 BO3pacTeT UMIYJIbC YAaCTHUIIbI, €CIIM €€ KHHETHYECKas SHEprusl yBenIuyuTcs B 4 pasza?

Bapmuanr 3.
CmtomHoi tmunuuap maccor 0,5 Kr m paamycoM 2 CM Bpallla€TCs OTHOCHTEIBHO OCH,
COBIAJIAIOIIEH C OCBhIO0 IWJIMH/PA, IO 3aKOHY (p=18+8t+0,5t2. Ha nnnunaap peiictyer cuna,
KacaresibHasl K €ro NOBEpXHOCTU. ONpenenuTh 3Ty CUITy U TOPMO3SILIUNA MOMEHT.
[Ipyxxuna xxectkocthio k=10 kH/M cxxara cumoit F=200 H. Onpenenuts paboTy A BHemHeH
CHUJIBL, JOTIOJTHUTENBHO CKUMAIOIIEH 3Ty MPYKUHY e1lle Ha X=1 cM.
Berauciuth paboTy CHUIT TPAaBUTAIIMOHHOTO TMOJS 3eMJIM MPU TEPEMEIICHUN Tela MacCou
m=10 Kr U3 TOYKH, OTCTOSIIEH OT MOBEPXHOCTU 3E€MJIM Ha PACCTOSIHUU, PABHOM PaTUyCy
3emumn (R3=6400 kM), B TOUKY, HAXOSIIYIOCS OT MIOBEPXHOCTH 3€MJIM Ha pacCcTOsSTHUU 2R3,
OnpenenuTh UMITYJIbC PEISITHBUCTCKON YaCTHIIBI (B €AMHUIIAX M('C), €CIIU €€ KMHETUYECKas
SHEPrusi paBHA SHEPTUU MOKOS.
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Bapuanr 4
IIpu KaKoil CKOPOCTH ABMKEHUS COKPAILEHHUE JTMHBI IBHKYILETOCS Tena cOCTaBUT 25%?
UYepes 610K B BUJIE CIUIOIIHOTO JMcKa, nMeromero maccy 100 r, mepekruHyTa TOHKas THOKas
HUTb, K KOHIIaM KOTopo# mojaBemieHsl rpy3bl 100 r u 250 r. C kakuMm yckopeHuem OyayT
JIBUTATHCSI TPY3Bbl, €CIIH MPEIOCTaBUTh UX caMuM cebe? Tpenuem npeHeOpedb.
Onpenenutb Maccy ¥ CPEAHION0 IMIIOTHOCTh 3€MJIH, €CIIU paauyc 3emiid paBeH 6400 km.
JlBe mpyxuHbl XecTkocTh KoTopeix 1 kH/M m 3 xH/M, ckperuieHsl mnapamienbHoO.
Onpenenuts NOTEHIMAIBHYIO HEprui0 B 1aHHOM crcTeMbl pu aOCOIIOTHON AedopManun
x=5 cm.

Bapuanr §
Ha xpato mardopmbl B BUie JUCKa, BpallAIOUIeiics IO HHEPLMU BOKPYT BEPTUKAIBLHOM OCU
C YIJIOBOM CKOPOCTHIO 8 paj/c, ctout uenoBek maccoir 70 kr. Korma yenoBek meperien B
HEHTp MIaTGOpMBbl, OHA cTaja BpallaThCs C YrioBoM ckopocTteio 10 pax/c. OnpenenuThb
maccy miar@opMbl. MOMEHT HHEPLIMH YEIOBEKA PACCUUTATh KaK Ul MAaTePHATbHON TOUKH.
Onpenenuth yCKOpeHHE CBOOOTHOTO majaeHus Ha Mapce, ecian macca Mapca M=0,6510%*
KT, a ero auametp — 6800 km.
e npyxunsl ¢ xectroctsimu k;=0.3 kH/M u ko,=kH/M ckpemieHsl mocnenoBaTensHO Tak,
yro abcomoTHas aegopManusi X, BTOPOH HpPYKUHBI 3 cM. Berumcauts paboty A
paCTSKEHUS MPYKUH.
VMITynbC p pensiTUBACTCKOM YacCTULbI paBeH my'c. I1ox neficTBreM BHENTHEN CHIIBI UMITYJIBC
YaCTHUIIbI YBEIHUMJIICS B JIBa pa3a. Bo CKoiIbKO pa3 BO3pacTeT MpH 3TOM SHEPrus YacTULbL: 1)
KUHeTH4YecKas? 2) moHas?

Bapuanr 6.
Bpems obpamenus FOnurepa Bokpyr ConHua B 12 pa3 Oosblie BpeMeHH OOpalieHHs
3emumn. Cxonbko kM oT FOnutepa no Comnnia, ecnu paccrosiuue ot 3emiun 10 CoiHIla paBHO
150'10° km? Cunrats OpOUTHI IJTaHET KPYTrOBBIMH.
Toukuii cTepskers Maccoit 300 T 1 mHO# 50 cM BpamaeTcst ¢ yriosoit ckopoctsio 10 ¢! B
TOPU30HTAJILHONW IJIOCKOCTH BOKPYI BEPTUKAJIBHOW OCH, MPOXOJAIIEH uepe3 cepeiuHy
cTep>kHs. HaliTH yrioByr0 CKOpPOCTH, €CITH B MPOIECCe BPAICHUSI CTEP)KEHb IMePEMECTHTCS
TakK, YTO OCh BpAlLlleHUs MPOIIeT uepe3 KOHEll CTEePHKHS.
Haiit coOcTBeHHYIO IJIMHY CTEpKHS, eciu B JjaboparopHoit cucreme (K — cucrema)
0TCYETa €ro CKOPOCTh V=C/2, JuInHa [=1 M ¥ yroia Mexay HUM U HaIllpaBJICHUEM JIBUXKCHHS
©=45°.
Kakoit Haubosbimii Tpy3 MOXET BbIAEpXkKAaTh CTajdbHasi MPOBOJIOKA AuaMeTpoM d=1 MM, He
BBIXOZA 3a HpeAen YNPYrocTH Gynp,=294 Mlla? Kakyro 10110 nepBoHAaYaubHOM JUTMHBI
COCTABIISICT YJTMHEHHE TIPOBOJIOKH TIPU ITOM rpy3e?

Bapuanr 7
CranpHOlW KaHAT, MOTYIIUN BBIIEPKATh BEC HEMOJBIKHON KaOWHBI TU(Ta, IMEET AUAMETP
9 mMm. Kakoii guameTp J0KEH UMETh KaHaT, eciii KabuHa JudTa MOKET UMETh YCKOpPEHUE
1o 8g? (E,=200 I'TIa).
Ha ropusoHTanpHyl0 OCh HacakeH IKWB paauyca R. Ha mkuB HamoTtan mHyp, K
CBOOOAHOMY KOHILy KOTOpPOTO TMOABECHJIM Tpy3 Maccod m. Cumras Maccy mkuBa M
PaBHOMEPHO pacIpe/ie]IeHHOW 1Mo 000Jy, ONpeNeNuTh YCKOPEHHE d, C KOTOPObIM OyneT
OMYCKaThCs TPY3, CUITY HATSXKEHUSI HUTH U CUITY JlaBiieHus F, KkuBa Ha OCh.
Kak wm3Mmenmiics ObI XOJ MasSsTHUKOBBIX 4yacoB Ha JIyHe MO CpaBHEHHIO C UX XOJOM Ha
3emie?
Kunernueckas sneprust T snexkrpoHa paBHa 1 M»B. OnpenenuTs CKOPOCTh 3JEKTpOHA
(me=9,1'107" xr; 1 2= 1,610" [Ix).
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Bapuanr 8
CranbHON CTEp)KEHb PACTSIHYT TaK, YTO HampshkKeHUWe B marepuaie ctepxkHsa o=300 Mlla.
Haiitn 00BeMHYIO TUIOTHOCTH MOTCHIUATBHOW 3HEprum pactsayroro crepxHs (E,=200
I'Tla).
OnpenenuTb MOMEHT CHJIBI, KOTOPBII HEOOXOIMMO MPHIIOKUTH K OJIOKY, BpalllaroImeMycs ¢
yIII0BO# cKopocThio 40 pajn/c, 9yTo Obl OH OcTaHOBWICS B TeueHue § c. Jluamerp Osoka 30
CM, Macca 8 Kr.
[Inanera maccoi M nBmxkercss Bokpyr ConHIA IO 3JUIMICY TaK, 4YTO MHHUMAJIbHOE
paccTosTHUuE MEXy Hel U COJTHIIEM PaBHO I, MakcuMaiabHoe — R. Haliti mepuos oOpameHust
n1aHeTsl BOKpyr CoJiHLa.
Won, BBUICTEB W3 YCKOPUTENS, HUCIYCTHJI (OTOH B HANPABICHUH CBOETO JBIDKCHUSI.
Onpenenutb CKOpPOCTh (DOTOHA OTHOCHUTEIBHO YCKOPHUTENS, €CIM CKOPOCTh UL HOHA
OTHOCHUTEJIbHO yckoputens paBHa 0.8 c.

Bapuanrt 9
HaliTu MOMEHT MHEpLUHU TOHKOTO CTEP’KHSA MAacCO 3 KI' OTHOCHTENIBHO OCH, MPOXOIAUIei
NEPIEHIUKYJIAPHO CTEPKHIO M HaXOJIIelcs Ha paccCTOSHMM 1 CcM OT OJHOIO U3 €ro
KOHLIOB. JlninHa ctpexHs 1 M.
HwmxHee ocHOBaHUWE kKeyle3HOU TyMOBI, uMeromeit Ghopmy munuaapa quamerpom d=20 cM u
BbicoTo h=20 cM, 3akpernseHo HenmonaBWXHO. Ha BepxHee OCHOBaHHE TYMOBI JIEHCTBYET
cuna 20 kH. HaiiTu TaHTeHIMaIbHOE HANpSHKEHUE T B MaTepuajie TyMObI, OTHOCHUTEILHYIO
nedopMarnuio y (yroi CABUIa) U CMELICHHE BEPXHETO OCHOBAHUS TYMOBI.
Yactuia mMaccbl m HaxXOJUTCA BHE OJHOPOJHOIO miapa Maccbl M Ha pacCTOSHUU T OT
nentpa. Haiftu: a) moTeHIIMANbHYIO SHEPTHIO TPABUTAIIMOHHOTO B3aUMOICHCTBUS YaCTHUIIbI
U 1mapa; 0) CHITy TATOTEHUS, C KOTOPOH IIap IeHCTBYET Ha YaCTHUILY.
DoTOHHAs paKeTa ABUKETCS OTHOCUTEIBHO 3emiin co ckopocThio v=0,6 c¢. Bo ckonbko pa3
3aMeJITUTCS XOJI BpEMEHH B PaKeThl C TOUKU 3pEHUS 3eMHOTO HaOIoaTens?

Bapuanr 10
[To rOpu30HTANBHOM IUIOCKOCTH KaTUTCA JHUCK €O CKopocThio 8 M/c. Ompenenuth
KO3(QQUIMEHT CONPOTUBICHMS, €CIM JUCK, OyAydd TIpelloCTaBlIeH caMoMy ceOe,
OCTaHOBUWJICS, Tpouas 18 M.
[Tepuon T Bpamenus W.C.3. paBen 2 u. Cuuras opOUTYy CIIyTHMKa KpYroBOil, HalTH, Ha
Kakoi BbIcoTe h HaJ MOBEPXHOCTHIO 3€MIIH JIBUKETCS CITyTHUK.
Yckoputenb pasroHs€T MPOTOHBI 10 KMHETHYECKOW DHEPIUU E=11,210"" JIx. C kaxoii
CKOPOCTBIO V IBMXKYTCS MPOTOHBI? BO ckoNbKO pa3 yBenuuuTcs ux macca? Macca nokos
npoToHa my=1,67 107 kr.
CranpHas npoBOJIOKA JUIMHOM | M yKperuieHa OJIHMM KOHIIOM Tak, YTO MOXKET COBEpIIATh
KoJIeOaHUsl B BEPTUKAIBHOM Mi1ockocTH. K cBOOOJHOMY KOHIy MPOBOJIOKH MO/IBECHIIN TPY3
Maccoid 50 kr. IIpoBOJIOKY € Tpy30oM OTKIOHSIIOT Ha BBICOTY IOJIBECA M OTIMYCKAIOT.
Onpenenutb abCONIOTHOE YIJIMHEHUE NMPOBOJIOKU B HMXKHEH TOYKE TPAEKTOPUU JBHKEHHS
rpy3a. [Tiomans cedenns npoBonoku 0,8 MM”, MACCOil TPOBOJIOKH IPEHEOPEHb.

Bapuant 11

OpHoponHBIN mmap Maccsl m M paaunyca R ckaTbiBaeTcs 0€3 CKOJNbKEHHS MO HAaKJIOHHOM
IUIOCKOCTH, COCTaBJISIIOIIEH yroia o ¢ ropu3oHToM. Haiitu: 3HaueHue koddduumenra
TPEHUs, IPH KOTOPOM CKOJIBXKEHHUS He Oy/eT; KHHETHYECKYIO SHEPTHIo 1apa yepes3 t CeKyH
nocJie Hayana JBUKEHHUS.
BepxHMil KOHEI] CTAIBHOTO CTEPKHS JUIMHOM /=5 M IJIOLIAAbI0 MONEPEYHOro ceueHus S=4
CM° 3aKpeIUIeH HeMOABHMKHO, 4 K HIDKHEMy KOHILy MOABENICH IPy3 Maccoil m=2 T.
Onpenenuts: 1) HOpManbHOE HANpsSHKEHWE G MaTepuaiga CTepKHSA; 2) aOCOJIOTHOE X U
OTHOCUTENIBHOE € YJUIMHEHMsS CTEp)KHs; 3) IMOTEHLMaIbHYIO BSHepruto E, pacTaHyroro
crepxs (E,=200 I'Tla).
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Omnpenenuts otHomeHue Maccesl ConHua M k Macce 3eMiM m, €ciiu cpejiHee paccTosHue R
ot 3emnu a0 Comnna B 390 pa3 Oombliie CpeIHEro paccTosHUsA r oT 3eMiau a0 JIyHbI, a
Bpems obpamienus T 3emun Bokpyr ConHua Ooinble BpeMeHu oOpaienus t JIlyHsr Bokpyr
3emiu B 13.4 paza.

Kocmuueckuii kopabib JBHXKETCS €O CKOpPOCThio L=0,9 ¢ Mo HampaBIeHHIO K LEHTPY
3emumn. Kakoe paccTostHue [ mpoiieT 3TOT Kopabib B CHCTEME OTCUETa CBSI3aHHOM ¢ 3emileit
(K — cucrema), 3a npomexxyTok BpeMeHH Atp=1 C, OTCUMTaHHBIN 11O YacaMm, HaXOASIIUMCS B
KocmuyeckoM kopabie (K’ - cucrema)?

Bapuaur 12

ToHkast ogHOpOJHAs MeTaJUIMUecKas JIeHTa 3aKpelyieHa BepXHHM KoHLOM. K HukHemy
KOHILy MpPUJIOXKEH MOMEHT cwibl M=1 MHwM. Vronm ¢ 3akpyuuBanusi jieHTH paBeH 10°.
Onpenenuts MOyJIb KpyueHus f.
JIBa MaxoBUKa B BHJIE AUCKOB pajnycoM R u nMeronue Maccy m Kax/blil pacKpydeHbI 10
CKOPOCTH BpallleHUsI ® U TpeAcTaBieHbl camuM cebe. [loa neiicTBueM TpeHUs TEpBBIMA
MaXOBHUK OCTAHOBHWJICS 4epe3 t ceK., BTOPOW MaxOBUK CHeJall 0 IMOJHON OCTaHOBKH N
000poToB. OrpeAeIuTh TOPMO3SIITUE MOMEHTHI JUIsI KaXKI0T0 MaXOBHKaA.
Ha ckonpko kumorpamm ymeHbliuTcs Macca CoJHIIA 3a CYTKH, €ciH oOmias MOIIHOCTh
n3mydennst CoTHIA B CYTKH paBHa 3,8'10%° Br?
Haiitn yckopenue cBobomHoro magenust g, Ha JlyHe, ecnu ee paauyc paBeH 1738 km, a
cpenHss II0THOCTH coctasisieT 0,6 muotHocT 3emin. (R,=6400 km).

BapuanTt 13
HaiiTu oTHOCHTENbHOE yNJIMHEHHE BEPTUKAIBHO MOJBELICHHOIO CTEPXKHS O] JIEWCTBUEM
coOctBenHoro Beca P. [Tnomane nmonepeyHoro ceueHus CTEp>KHs paBHa S.
Bau B Buzie crutonrHoro nuiauHApa Maccoid m;=10 Kr Haca)keH Ha TOPU30HTAIIbHYIO OCh. Ha
IWIMHAP HAaMOTaH LIHYP, K CBOOOJHOMY KOHI[y KOTOPOI'O MOJIBEIIEH I'Py3 Maccoi my=2 Kr.
C KakuM ycKOpeHHeM OyJIeT OIyCKaThCsl TUPsl, €CIIH €€ MIPEeIOCTaBUTh caMoMy cebe?
Haiitu ckopocTh, Ipu KOTOPOM KMHETHYECKasi SHEPIHsl PEISITUBUCTCKON YacTUIbl paBHA €€
SHEPrUH MOKOSI.
Paanyc R manoit miianets paBed 100 kM, cpesiHsis INIOTHOCTH P BEIIECTBA IUIAHETHI paBHa 3
r/cm’. OnpeenuTh NapaboIHIecKyio CKOPOCTh y TIOBEPXHOCTH STOH ILIAHETEL.

Bapmuanr 14
Yepes 6510k B BUJE IucKa, uMmeromero Maccy m=80 r, nepeKnHyTa TOHKasi TuOKasi HUTh, K
KOHIIaM KOTOpOM mozseeHsl rpy3sl MaccaMu m=100 r 1 my=200 r. C kakuM ycKOpeHUueEM
OyIlyT IBUTAThCSI TPY3bI, €CITU X MPETOCTaBUTH caMuM cede? Tpenuem npeneOpeusb.
Haiitu paccrossune d mmanersl ot ConHua, ecin jgaHsl Macca CosnHuna M, mepuon
obparenus maHeTsl BOKpyT ConHia T u rpaBuTanimonHas moctosinaas G.
Kakoe naBneHne HEOOXOIUMO NMPHIIOKUTH K TOPLAM CTaJbHOTO IMIMHIPA, YTOOBI JUIMHA
€ro He u3MeHmIach npu nossimennn temmeparypsl Ha 100°C (E.=200 I'Tla, o=1 1107 K'l)
[o - TepMuuecKuit K03(h(HUIMEHT TUHEHHOro pacupenus, [=/y(1+oat)]?
Bo ckonbko pa3 pensTHBHCTCKAs Macca MpOTOHA OOJbIIe PEISITUBUCTCKONM MaccChl
AIIEKTPOHA, €cM 00€ YacTHIbl UMEIOT OJMHAKOBYIO KHHeTH4ecKyro sHepruto E=1 IB?
Macchl IOKOs 3JIEKTPOHA U IIPOTOHA PABHBI 9,1110°" kr u 1,67'10%" kr, cOOTBETCTBEHHO.

Bapuanr 15.

Kunernueckass sHeprus Bpamaronierocss maxosuka paBHa 1 x/[x. Ilox nelicrBuem
IIOCTOSIHHOTO TOPMO3SILETO0 MOMEHTAa MaxXxOBUK BpAIlAe€TCs PaBHO3aMEIJIEHHO U CHEaB
N=80 060poToB, ocTaHOBWICS. HaiiTH MOMEHT CHJI TOPMOKEHUSI.
CBHHILIOBas NIPOBOJIOKA IOJBEIIEHA B BEPTUKAJBHOM IIOJIOXKEHUM 3a BEPXHHUM KOHEL.
Kakyto HanOomb111yI0 JUIMHY MOKET UMETh IIPOBOJIOKA, HE OOPBIBAsICh MO AEUCTBUEM CUIIbI
TsxecTn? IIpenen npoYHocTH Gy CBMHIA paBeH 12,3 MITa.
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3. HexkoTopas miaHera Maccol m JIBHXKETCSI IO OKPYKHOCTH BOKpYr COJIHLIA CO CKOPOCTBIO
v=34,9 km/c. Haiitu nepuosn oOpaienust 3Toi ianetsl BoKpyr ComHia. Macca coJiHIIa
M=1,9810% kr.

4. DJEKTpOH JBWXETCA CcO CKOopocThto L=0,6 c. OnpenenuTh PEIATUBUCTCKUN HMITYIILC
AJEKTPOHA.

KonrposbHnas padora Ne3

Bapuant 1
Onpenenutpy nepuon T 3aTyxaronmx koiebanuid, ecnu nepuo] T COOCTBEHHBIX KOJIeOaHMIA
CHUCTEMBI paBeH 1c, a jorapuMUYECKU IeKpeMeHT 3aTyxanus 0 pasen 0,628.
Mennsiii mapuk guamerpom d=0,5 cm mamaer B rmimnepusre. Omnpeneiuth: 1) CKOPOCTh L
YCTaHOBUBIIETOCS JIBM)KEHUS IIApUKa; 2) SABJISETCS JM MPU 3TOM CKOPOCTH OOTEKaHUE IIapHuKa
naMuHapHbIM? [JIOTHOCTH MEAU U TIULIEpUHA 8,93‘103 Kr/M 1 1,26'103 KF/M3, COOTBETCTBEHHO;
BSI3KOCTh rmmiepuna 1,48 Ia-c.
Onpenenuth amruiutyny Po 3ByKOBOro aaBiieHHs, €clIM aMIUIMTyAa A KojeOaHUN YacTull
Bo3nyxa paBHa 1 mxm. Yactora 3Byka v=600 ['11. YcnoBust HOpMaJibHbBIE.
Ornpenenutb CKOPOCTh L PacHpoCTpaHEHUs BOJH B YIPYrod cpeie, €ciii pa3sHocTh ¢a3
KoJie0aHUi IByX TOYEK Cpebl, OTCTOSIIMX APYyr oT apyra Ha Ax=10 cm, paBna n/3. YacTtora v
Kojebanuit papHa 25 I'm.

Bapuant 2
Huck pamuycom R=24 cm KkoneOneTcss OKOJIO TOPU3OHTAIBHOM OCH, MPOXOMSINEH depe3
CepeauHy OJIHOTO H3 paJuyCOB MNEPHEHIUKYISIPHO IIIOCKOCTHM nucka. Omnpenennts
npuBeneHHyto anuHy L v nepuon T xonebanuii Takoro MasiTHUKA.
[To TpyOke mnmmHo#l [ u paamyca R Teder cranuoHapHBIH JTaMUHAPHBIA MOTOK YKMIKOCTH.
CkopocTh TeUeHHUs >KMIKOCTH 3aBUCUT OT PACCTOSIHUSL F JIO OCH TPYOKHM IO 3aKOHY

L=y, (l—r2 / Rz) . Halitn maccy *kuakocTu, mpoTeKaroleil yepe3 cedeHne TpyoOKu B €IUHUILY
BpeMeHU. [IT0THOCTh KUIKOCTH paBHA P.
B cyxom Bo31yxe Ipu HOPMaJIbHBIX YCIOBUAX (P¢=10’ Ia, T¢=273 K) unTeHcuBHOCTH [ 3ByKa

2
paBHa 10 nBt/mM". Onpenenuth ynenbHOE aKyCTUYECKOE COMPOTHUBIIEHHE Zgs BO3AyXa IpHU
JTAHHBIX YCIOBUSAX U aMIUIUTYLy Po 3BYKOBOTO JaBJICHHUSL.

HOKa3aTI>, YTO BBIPAKCHUC l//(x, t) = ACOS(COZ' —kX) YAOBJICTBOPSACT BOJIHOBOMY YPAaBHCHUIO
Py 1y
o’ 0 o

IIPU YCIIOBUU @W =Kk -V .

Bapuanr 3
MarepuanpHasi TOUYKa COBEpIIAET TapMOHWYECKHE KoyieOaHus BuAa x=Asinwt. Haittu
OTHOIIIEHUE BPEMEHH MPOXOXKICHUS KOJCONOMEHCS] TOUYKOW 1-0i MOJOBUHBI aMIUTHTYIBI KO
BPEMEHU MPOXOKACHUS 2-01 TOJOBUHBI aMIUIUTY/IbI.
Bona Ttedet mo kpyrioii rimagkoi Tpyoe muamMerpoMm d=5 cM co cpeaHeit ckopocThio L=10 cm/c.
Omnpenenuts uncno PeifHonbaca Re u ykazath xapakTep Te€UeHHUS KUIKOCTU (JJTaMHUHAPHOE WIIH
TypOynenTHoe). =1 mlla-c.
Ha paccrosHum r=24 M OT TOYEYHOIO H30TPOIIHOTO HCTOYHHMKA 3BYKa YPOBEHb €I0
UHTEHCUBHOCTH Lp1 =32 n6. Haiitu ypoBeHb MHTEHCHBHOCTH L, 3ByKa Ha pacCTosHuM 1>=16
M. (=1 nBt/™?).
3a/1aHO ypaBHEHUE IJIOCKON BOJIHBI l//(x, t) = Acos(a)t—kx) ,rae A=1 cm, =314 c'l; k=2 v

Onpenenuts 4acToTy V, UIMHY BOJHBI A, ()a30BYIO CKOPOCTh L, MaKCHMaJIbHbIe 3HAUYEHUS
CKOPOCTH M YCKOPEHHUS KOJICOAHNH YaCTHIL CPEIbI.
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Bapuanr 4
Haiitu Bo3Bpaatomnryto cuity F B MoMeHT BpeMenH t,=1 ¢ u nonnyto sHepruto E marepuanbHoit
TOYKH Maccol m=1 r, coBepmaroiei kojaedaHus mo 3akoHy x=Acosat, rae A=20 cm; w=273
¢
[Tpu nBUXKEHUM MIapHKa paanycoMm r;=2.4 MM B KacTOPOBOM Macie JaMHUHapHOe OOTeKaHue
HAOJI0TaeTCs TIPU CKOPOCTH L] MIapuKa, He npeBbimatonieit 10 cm/c. [lpu kakoit MUHIMATLHOM
CKOPOCTH VL, MIapUKa PaguycoM r,=1 MM B TIHMIEpPUHE OOTEKaHWE CTaHET TYpOYJICHTHBIM?
[1moTHOCTH rIMIEpUHA — 1,26‘103 KF/M3, IuHaMudeckas Bsa3kocTh — 1,48 Tlac.
VHTeHCHBHOCTD 3ByKa /=1 Br/M’. OIpenennTh CpPeiHiO OOGBEMHYIO IUIOTHOCTb i SHEPrHH
3BYKOBOH BOJIHBI, €CJIM 3BYK PACIPOCTPAHSAETCS B CYXOM BO3/1YyX€ MPU HOPMAJIbHBIX YCIOBUSIX.
HmeroTcst 1Ba HCTOYHUKA, COBEPIIAOININE KOJIeOaH!s B OJMHAKOBOM (pa3e v BO30YKIAIOLIUE B
OKPY>KaIOIIEeH CpeJie MIIOCKUE BOJHBI OJMHAKOBOM YacTOThI U aMIUTUTYIbI A 1=A,=1 mMm. Haiitu
aMIuIUTyny A Koie0aHWil TOYKM Cpelbl, OTCTOSIIEH OT OJAHOrO HCTOYHHMKA KoieOaHUil Ha
paccTosiHuU x1=3,5 M 1 OT Japyroro Ha x,=5,4 M. Hanpasnenus xosnebanuii copnaaaroT. JmuHa
BOJIHBI A=0,6 M.

Bapmuant 5
Haiitu nepuon cBOOOJHBIX Majblx KojeOaHUN CTPYHBI JUIMHOM 1 M c rpy3ukoM maccoit 1 T,
YKpEIUIEHHBIM Ha ee¢ cepenuHe. CTpyHy CUMTAaTh IOPU3OHTAIBHO HATSAHYTOH, a HaTsSKEHUE
MOCTOSTHHBIM 1 paBHBIM 10 H. Maccoii cTpyHbI IpeHeOpedb.
Jlarynnplii mapuk guamerpoM d=0,5 MM magaer B KacTOpOBOM Macie C IOCTOSHHOM
CKOpOCTBIO. SIBNIsieTCS JM JBUWKEHHE Macja, BbI3BAaHHOE NAJEHUEM B HEM NIapuKa,
naMUHApHBIM? Repy:=0,5. IIII0THOCTH 1aTyHU M KacTOPOBOIO Maca- 8,55'103 KT/M> 1 0,96‘103
KI/M’, COOTBETCTBEHHO, KOd()()HIMEHT TMHAMUIECKOI BS3KOCTH KacTpoBoro macna 0,987 IMarc.
Haiitu oTHomIeHne ckopocTell v1/L; 3ByKa B BOJOPOJE M YIJIEKHCIOM ra3e MpH OJUHAKOBON
TEMIIEPATYPE T'a30B.
Haiitu monosxeHue y370B M MyYHOCTEH CTOSYEH BOJIBI, €CIM OTPaXKEHUE MPOUCXOIUT: 1) OT
cpezbl MeHee IUIOTHOM; 2) oT cpeabl 6osee I0THOH. CKOpOCTh L pacrpocTpaHeHHs BOIHbBI 340
M/c ipu yactote 3,4 k1.

Bapuanr 6.
Touka ydacTByeT B JBYX OAMHAKOBO HAlpaBJIEHHBIX KOJE€OaHUAX: X1=A;sinat U x;=A,cosai,
rae A1=1 eM, 4,=2 cm, o=1 ¢ Onpenenuts aMITIUTYly A pe3yIbTUPYIOLIEro KojJeOaHus, ero
4acTOTY V M Ha4aJIbHYIO (ha3y ¢y.
Hab6nronatens, naxonsmuiics Ha pacctossHud [=300 M OT WCTOYHWKA 3BYyKa, CIBIIIAT 3BYK,
NpUIIeNIIUA 10 BO31yXy, Ha Ar=1,73 ¢ mo3gHee, yeM 3BYK, mpullenmuid no Boje. Haittu
CKOpOCTH L 3BYKa B BoJie, eciii Temrieparypa T Bo3myxa paBHa 350K.
B Tpy6e ¢ BHyTpeHHUM AuameTpoM d=3 cM TedeT Boja. OnpeneanuTb MaKCUMaIbHbIN MacCOBBIH
pacxos BOAbl Qmax NpH JNamMuHapHOM TedeHuH. (Re,=0,5; xoapduiment auHamuueckoi
BSI3KOCTH BO/IbI 11210'3 [Ta'c; m1OTHOCTH BOJBI p=103 KF/M3).
OT wucrouHWKa KoJIeOaHHWI paclmpocTpaHseTcss BOJIHA BAOJNb NPSIMONW ITUHUU. AMIUTMTYOA
koneOanuit A paBHa 10 cm. Kak Benuko cmelieHue TOYKU Y, YAAJEHHOM OT MCTOYHHMKA Ha
x=3A/4, B MOMEHT, KOTJIa OT Hauaja Kosebanuii mpouwuio Bpems ¢1=0,9T?

Bapuanr 7
DHeprus 3aTyXawIux KoleOaHuii MasTHUKA, TMPOUCXOMISIINX B HEKOTOpO#l cpene, 3a 1| MuH
ymenbmminack B 100 pa3. Onpenenuts Kod(PUIIMEHT CONMPOTHUBICHUS CPEIbl, €CIM Macca
MasTHuka m=0,2 Kr.
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CKOpOCTH L 3ByKa B HEKOTOPOM ra3e HpH HOpMaibHbIX ycnoBusx (Po=10° Ila, T,=273 K)
paBHa 308 wm/c. IlmotHOCTH p raza paBHa 1,78 KI/M. Omnpenenuts otHomenue y=C,/C, nus
JTaHHOTO rasa.

K nopiiiHio CripMHIIOBKH, PACIIOI0KEHHON TOPU30HTAIBHO, IpuiiokeHa cuia 15 H. Onpenenuts
CKOPOCTh UCTEUEHUS BOJbI U3 HAKOHEUYHUKA CIIPUHIIOBKY L, €CJIH IUIOIMA s S MOPILIHS paBHA 12
e’

[Tonepeunass BoJIHAa pacrpocTpaHseTcs BAOJb YIPYroro MIHypa €O CKOpPOCThIO L=15 wm/c.
[Tepuon T xonebanwmii Touek muypa paBeH 1,2 c., a ammumaryaa A=2 cMm. Onpenenuts: 1) mny
BOJIHBI A, 2) (hazy ¢ KoneOaHHii, CMEIICHHE i/ , CKOPOCTh |/ U YCKOPEHUE |y TOYKH, OTCTOSILIEH
Ha PacCTOSTHUHU x=45 M OT MCTOYHHUKA BOJIHBI, B MOMEHT #;=4 cC; 3) pa3HOCThb (pa3 A koaedaHuit
JIBYX TOYEK, OTCTOSIIIUX OT UICTOYHHMKA BOJHBI HA paccTOAHUAX X1=20 cM 1 x,=30 cMm.

Bapuanrt 8
Teno coBepiaeT BBIHYXKACHHBIE KoJieOaHUS B cpene ¢ Kod((UIMEHTOM conpoTHBiIeHUs P=1
r/c. Cuutas 3aTyXxaHue MajbIM, OINpPENEIUTh AMIUIMTYAHOE 3HAUCHHUE BBIHYKIAIOLICH CHIIbI,
€CIIM PE30HAHCHas aMILIMTyIa Ape;=0,5 cM, a gacrora vy coOCTBEHHBIX Konebanuil pasHa 10
I'n. Macca rena m=20r.
bak BeicoToit h=1,5 M HamonHeH 10 kpaeB Bojoi. Ha paccrossaun d=1 M oT BepxHero kpas 0aka
00pa3zoBasioch OTBecUTe Mayioro nuamerpa. Ha xakom paccrosiuuu [ oT 6aka magaeTr Ha IOJ
CTpPYs, BBITEKAIOIIAsl U3 OTBEPCTHUSA?
JIBe TOukM HaxoAsTCs Ha paccTosHuM Ax=50 cM Apyr OT JIpyra Ha NPsSMOH, BAOIb KOTOPOH
pacmpocTpansieTcsi BoiHa co ckopoctbio L=50 M/c. [lepuon T xonebanwuii pasen 0,05 c. Haiitu
pa3HocTh (pa3 A KoneGaHMil B 3TUX TOUKAX.
CKOpBIif 1TOe3]] MPUOJIMKACTCS K CTOSAIIEMY Ha MyTSAX JJICKTPOIOE3Ty CO CKOPOCThIO L=72 KM/4.
DneKTporoes3 ] MojaeT 3BYKOBOM curHain ¢ yactoroil vo=0,6 kI'm. Onpenenuts Kaxyliyrocs
4acTOTYy V 3BYKOBOI'O CUTHaja, BOCIPUHUMAEMOT0 MAIlIMHUCTOM TO€3/1a.

Bapuant 9
KonebarenbHass cuctema coBeplIaeT 3aTyxawoomue Kkonebanus c dactorod v=1000 I'm.
OmnpenenuTs 9acToTy Vo COOCTBEHHBIX KOJIEOAHHH, €CIIN PE30HAHCHAS YaCTOTa Vpe; =998 11,
l'opuzoHTaneHeli IMHAP Hacoca nuMeeT nuametp d;=20 cM. B HeMm nBHMKeTCS MOpIIEHb CO
CKOpOCThIO L|=1 M/c, BBITAJIKMBasg BOAY depe3 orBepctue auamerpoM dr=2 cm. C kakoit
CKOPOCTBIO L, OyAET BhITEKaTh BojJia U3 oTBepcTusi? KakoBo OyaeTr m30bITOuHOE aaBieHUE Ap
BOIbI B IIMHpe? [1IOTHOCTE BOBI 10° xr/m’.
[TapoBo3 moxxoaut k Habmogaremo co ckopocTbio 200 m/c. Kakyro 4acTOTy OCHOBHOI'O TOHA
TyJIKa OH YCJBIIIUT, €CITM MAITUHUCT CIBIIUT TOH B 300 ['1?

3a7aHO ypaBHeHUe MIOCKOH BolHbI Y (X,1) = Acos(@t —kx), rae A=2 ov; @=1256 ¢, k=1 m™".

Onpenenutp 4acTOTy V, JJIWHY BOJHBI A, (pa30BYI0 CKOPOCTh UL, MaKCHMaJIbHBbIC 3HAUYCHHS
CKOPOCTH M YCKOpPEHUs KOoJIeOaHUIl YacTHI] CPEbI.

Bapmuanr 10
Onpenenuts nepuoA kojedaHuil prytu Maccoit 136 r, Haxozsmeiics B U-o0pa3Hoil TpyOke ¢
momaznsio cedenns 210 v?. Kamumispasiv s¢pdextom mpenedpeus. ITnotHocTs pryTH 13,6
r/em’.
[{uctepHa HamoiHeHa BoAod M HedThio. KakoBa OyneT B Hayase CKOPOCTh L MCTEUEHUS BOJIbI
U3 OTBEPCTHs B JHE, €CIU BbIcOTa cios Boabl h;=1 M, a crmos Hedtu hr,=4 mM? BszkocThio
npeHeOpeyb.
[Tyns mponerena co ckopocThio 660 M/c Ha paccTosHMM 5 M OT dYenoBeka. Ha kakom
pPAacCTOSHUU OT YesIoBeKa ObliIa MyJisd, KOTAa OH yCIbIIall €€ CBUCT?
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Onpenenuth UHY A Oerymiei BOJHBI, €CIIM B CTOSYEH BOJTHE pacCTOsSHUE [ MEXIY MEepPBOH U
CEJIbMOM MYyYHOCTSIMU PaBHO 15 cM, a MEXy MEPBBIM U YETBEPTHIM Y3JIOM TAaK»Ke€ PaBHO 15 cwm.

Bapmuanr 11

I'mpst maccoit 0,5 Kr mojBelmieHa K MPYKHHE, )KECTKOCTh kotopoir k=32 H/m, u comepmraet
3aryxaromue Konebanus. OnpeaenuTs Nepruo] 3aTyXaloMMX KojaeOaHHid, eclii 32 BpeMs JBYX
MOJTHBIX KOJICOaHUI aMIUTUTYy1a yMeHbIuiaachk B 20 pas.

KakoBa cKOpoCTh MCTEUEHUS )KUKOCTH U3 OTBEPCTHSI B CTEHKE COCY/a, €CH BhicoTa h ypoBHs
JKUJKOCTU HaJ OTBepcTreM paBHa 4,9 M? BA3KOCTh )KHJIKOCTU HE YUUTHIBATD.

[Tnockas 3BykoBast BomHa umeeT nepuosa T=3 mc, ammauryny A=0,2 MM U AJIUHY BOJHBI A=1,2
M. Jl1st Touek cpenbl, yIaJeHHBIX OT UCTOYHHMKA KOJIeOaHUM Ha paccTosiHue x=2 M, HauTu: 1)
CMEIlIEHNE w(x,t) B MOMEHT #1=7 MC; 2) CKOPOCTb |/ M YCKOPEHHE ¥/ AJISi TOTO K€ MOMEHTa

BpeMmeHu. HauanpHyto ¢a3y konebaHuii IpUHATH paBHOU HYITIO.
Ilokasare, 4ro BhIpaxeHue (x,t)=Acos(wr—kx) ynOBIETBOPSET BONHOBOMY YPAaBHEHHIO

d’y 1 dy
> O df

IIPY YCIIOBUU @ =Kk -U.

Bapuaur 12
[Tepuon Ty coOcTBeHHBIX KojeOaHUN NPYKUHHOTO MaaTHHUKAa paBeH 0,55 c. Onpenenutsb
PE30HAHCHYIO YaCTOTY Vpe; KOJIEOaHU. B BA3KOM cpelie mepuos Toro e Maatauka 1=0,56 c.
B nHe cocyma mpoaenaHo oTBepcTMe cedeHmeM Si. B cocyn HamuTa Boja A0 BBICOTHI h.
OnpenenuTts MIOMIAIL MOTEPEYHOTO CEYCHHS CTPYH, BBITEKAIOIIEH U3 COCy/Ia Ha paccTOsSHUU 4
h ot ero nHa. Cuurarp, 4To CTPys HE Pa3OPBI3TUBAETCSA, CUIIAMU TPEHUS IPEHEOPEUb.
3BykoBble KoneOaHusi, wumeromme yactory v=0,5 kIn wu ammuryny A=0,25 wmwm,
pactipoctpansercs B ympyroi cpeae. [Qmuna Bomubl A=70 cm. Haiitu: 1) Ckopocts v
pacrpocTpaHeHust BOJH; 2) MAaKCUMAJIbHYIO CKOPOCTh YaCTHIL CPEJIbI.
OnpenenuTh CKOPOCTh L PacIpPOCTPaHEHHS BOJHBI B YIIPYroil cpene, eciu pasHOCTh (a3 A@
KoJIeOaHui IBYX TOYEK CpPeJbl, OTCTOSIIUX APYr oT apyra Ha Ax=10 cm, paBHa /3. Yacrora v
Konebanuit pagHa 25 I'.

Bapuanr 13
MakcumanbHas CKOpOCTh TOUKM, COBEpLIAIONIEH rapMoHudeckue kojeOaHus, paBHa 10 cm/c;
MaKCUMaJibHOE yckopeHue paBHo 100 cm/c®. Haiiti [UKJINYECKYI0 YacTOTy (® KOJeOaHu#, ux
nepuoa T m ammutyny A.
Ucrounnk 3Byka wyactoto v=18 kIl mnpubnmkaercs K HEMOABMKHOMY pPE30HATOPY,
HAaCTPOCHHOMY Ha BOJNHY JIMHON A=1,7 cM. C KaKoW CKOPOCTHIO JTOJDKEH JBUTATHCS UCTOYHUK
3ByKa, 4YTOOBI BO30YXJaeMmble MM 3BYKOBbIE€ BOJIHBI BBI3BAIM KoyleOaHUs pe3oHaTopa?
Temneparypa Bo3ayxa paBHa 290 K; y=1,4; p=29'10'3 kr/monb; R=8,31" Jlrx/mMons K.
B mmpokoi yacTu ropu30HTAIbHO PACIIOIOKEHHON TPyObl HEPTH TEUET CO CKOPOCThIO V=2
m/c. Onpenenuts CKOpocTb Vo, HEPTH B y3KOM YacTH TPyOBI, €CiIM Pa3HOCTh jAaBieHuil AP B
IIMPOKOIT 1 Y3KO# 4acTsx ee pasHa 6,65 kIla. ITnorrocTs HedTr 0,910° kr/m.
3a1aHO ypaBHEHHE TIIOCKOM BOJIHBI gy(x,t) = Acos(a)t—kx) , e A=10 cm; oo=628c'1, =2 m.

Onpenenuth 4YacTtoTy Vv, (a3oByl0 CKOPOCTh L, MaKCUMAJIbHBIE 3HAUEHUS CKOPOCTU H
YCKOPEHUS KOJICOaHMI 9acTHIl CPEIbI.

Bapuanr 14
DHeprus 3aTyXawllux KoJeOaHWN MasTHHKA, MPOUCXOMISIINX B HEKOTOpPOW cpene 3a 1 MuH
yMeHbIuIach B 64 pasza. Omnpeaenuth Kod(Q(HUIIMEHT CONMPOTHUBIICHHSI CPENbl, €CIIM Macca
MastHuka m=0,1 kr.
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2. CkopocTh L 3ByKa B HEKOTOPOM ra3e IpU HOPMAJbHBIX YCIOBHSX (R) =10’ I1a, T, =273 K )

pasua 308 m/c. IlnoTHOCTS p Ta3a paBHa 1,78 kr/M’. ONpeaeINUTb OTHOLICHHE ) = C,/C, ms

JTaHHOTO rasa.
3. Ilo TpyOe anuHoM [ M paguycoM R TedeT CTalMOHAPHBIA MOTOK KUIAKOCTH. CKOPOCTh TEUCHUS
r2

KHUJKOCTH 3aBUCHT OT PACCTOSIHUSA F 10 OCHU TPYOKH IO 3aKOHY U =0, I_F . Haiitu o6bem
KUAKOCTHU, IPOTEKAIOLIEH uepe3 ceueHrue TpyOKH B €IMHUILY BPEMEHH.

4. TlonepedHasi BOJIHAa PacHpOCTPAaHAETCS BIOJb YIPYroro IIHypa €O CKOPOCTbIO L=15 wm/c.
ITepuon T konebGanuit Touek mHuypa paseH 1,2 c., a ammumryga A=2 M. Onpenenuts: 1) miuHy
BOJIHBI A, 2) (hazy ¢ KoieOaHHii, CMEIIECHHE |/ , CKOPOCTh |/ U YCKOPEHUE |y TOYKH, OTCTOSILIEH

Ha PAacCTOSIHUM X=45 M OT UCTOYHHKA BOJIHBI B MOMEHT ;=4 ¢; 3) pa3HOCTb (a3 Ap kKonedanuit
JIBYX TOYEK, OTCTOSIIIMX OT UICTOYHHMKA BOJIHBI HA paccTOAHUAX x1=20 cM U x,=30 cMm.

Bapuanr 15

1. Opnopoasslil auck paguycoM R=50 cMm kozebiercss 0KoJ0 TOpU30HTAIBHON OCH, TPOXOIsIIeH
yepe3 OAHY M3 00pa3ylollux UWIUHIAPUYECKOW TOBEPXHOCTH aucka. HailTu mepuoxa ero
KoJie0aHui.

2. TInomans mopmHs B mmpuue S;=2 cM’, a miomans orBepetus So=1 Mm°. CKONBKO BPEMEHH
OyzeT BeITEKaTh BOJa U3 LIIPUILIA, €CIIM Ha MOpLIeHb AelicTByeT cuia F=8 H, a xon nopuns /=5
cm?

3. Ilpu npoxoxIeHUH IOe34a MHUMO HEMOJIBHXHOTO HaOIroaTeNss BbICOTA TOHA 3BYKOBOI'O

CUTHAJIa TOoe37a MEHSETCS CKa4ykoM. HallTh OTHOCHTEIhHOE H3MEHEHHE YaCTOTHI ﬁ, ecim
Vo
CKOPOCTh Moe3/1a paBHA 54 KM/u.

4. Bomna pacnpoctpansiercss co ckopoctbio L=200 M/c. Haumensinee pacctosHue Ax MEXIy
TOYKaMH cpefbl, (a3bl KojaeOaHWN KOTOPBIX MPOTHUBOMOIOXKHBI, paBHO 2 M. Haiitu wactoty
KoJIeOaHui.

Kpumepuu ¢opmuposanua ouyenok no 3aoauam 0114 CAMOCMOAMENbHOU padomul
cmyoenma (munosbvle 3a0auu):

«omauuynoy (5 OammoB) - oOydaromuics TOKaszajd TIyOOKHEe 3HAHUS MaTepuana Io
MOCTaBJIIEHHBIM BOMPOCAM, TPAMOTHO, JIOTUYHO €r0 H3JIaraeT, CTPYKTYpUPOBAI U Je-TaIU3HPOBAI
nH(dOpMaInIo, U30erast MPoCTOro MOBTOPEHUST MH(OPMAIIMK U3 TeKCTa, MH(OpMaIIHs TIPe/I-CTaBJIeHa
B niepepaboTaHHoM Bujie. CBOOOIHO UCIIONBb3yeT HE0O0X0IUMbIe (POPMYIIbI IPU PEILICHUH 3a/1a4;

«xopowoy (_3  Gama) - o0y4arouuiicss TBEpA0 3HACT MaTepuall, TPaMOTHO €ro M3J1araeT, He
JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOLIECCE PEIICHUS 3a/1ay;

«yooeremeopumenvroy (_1-2  GammoB) - oOydarOmuiics WMEET 3HaHUA OCHOBHOTO
MaTepualia Mo TOCTaBIEHHBIM BOMPOCaM, HO HE YCBOWJI €ro JeTaiei, JOMYCKaeT OTJIENbHbIC
HETOYHOCTH TP PEIICHNH 3a]1a4;

«neyooenemeopumenwvro» (0 6auIoB) — 00yJarOMIUIACS TOMyCKaeT rpyOble OIIMOKK B OTBETE
Ha MTOCTaBJICHHBIC BOMPOCHI U TIPH PEIIICHUH 331a4

5.1.3. Bonpocwt no memam oucyunaunst «Mexanukay
(konmponupyeman komnemenyus OIIK-2, IIKC-3.1):

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

Bonpocs! k ko1okBHyMy Nel
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Bbuaer Nel

Kunematuka kak pazaen mexanuku. Haiitu monyns a = [57 +7- k]

Uro 3HAYUT MHBapHAHT NpeoOpa3oBaHHil KoopAMHAT U BpeMeHu? Kakue mHBapuaHTHBIC
BEJIMYMHBI B IpeoOpa3zoBanusx [ anumes?

PensituBucTCcKoe ypaBHeHUE ABMKEHUA. DOTOHHBIE PAKETHI.

AOCoMIOTHO ynpyruil yaap. 3aKOHbl COXPAaHEHMS] UMIYJIbCa U SHEPTUM B KIACCUYECKOM
buzuke.

Hedopmarus u ee npuuunsl. 3akoH ['yka. ledopmarnus kpyderus. Monaynb KpydeHus.
[Tepuon KpyTHIBHBIX KOJI€OaHM (BBIBOT).

buaer Ne2
[Tpurammn otHocuTenbHocTH ["amunes. [IpeoOdpazoBanus ["anumnes.
OcnoBuble equnuilpl CU. Beipazuth yepe3 ocHoBHBIE eanHuLbl CU crieyroniue BeTMYrHbI:
10° I'a, 10° Mx/Ix, 10 xH, 10 M»B.
®opmyna DiHIITEiHA. DHEPrusl MOKOs. 3aKOH COXPAHEHHUS SHEPTUU B PENSTUBUCTCKOM
cinyyae. Kunernueckasi HEprusi B peJSITABUCTCKOM CITydae.
MOMEHT HMHEpLHMHM TBEPAOrO0 Tela W MOMEHT uHepiuu crepxHsa. Teopema lllteitnepa-
['tolirenca (BbIBON).
Hedopmarust pactsbkeHuss U ckatusi. Mexanudeckoe Hampspbkenue. Moaynbs FOura u
kodd¢urment [lyaccona. 3akon ['yka (0000IICHHBIN) ISl pa3HBIX BUIOB e(hOPMAIIHH.

Buaer Ne3
MrHoBeHHas och Bpaienus. Teopema Diinepa.
[Tpenen ynpyroctu u npeaen npodHocTH. [Inactuueckue u ynpyrue nedopmarmm.
[IpocTpancTBEHHO-BpeMEHHOM MHTEpBai. Ero MHBapMaHTHOCTH (J0KA3aTh).
Cuta. Beipa3utb 10 MKH, 10° MH yepe3 ocHOBHbBIE equHuUIB CH.
OcHOBHOE YypaBHEHHE AMHAMUKH BpallaTeIbHOTO JBIKEHUS TBEPAOro Tena (BBIBOJ).
VYpaBHenne MoMeHTOB (BbiBOa). CpaBHHTENbHass TaOauIa TMOCTYNATEIbHOTO |
BpallaTeIbHOTO JIBH>KEHHUII.

Bbuier Ne4
Hedpopmarnuss kpyueHus. Pusmueckuil cmbicn wMonyias KpyueHus f. KpyrunbHble
KoJie0aHus M UX Tepuo (BBIBOT).
LlenTpocTpeMuTenbHOE YCKOpEHHE (Uepe3 IMHEWHYIO U YIIIoBYI0 ckopocTH). Hampasienue
LEHTPOCTPEMHUTEILHOIO  ycKopeHud. Ilouemy mnipu pasnHomeprHom KpPUBOIUHEHHOM
JIBIJKEHUH €CTh YCKOPEHHE?
A606epanus csera. OnbiT Maiikenscona-Mopi.
II 3axoH HproTOHA. YpaBHEHHE NBUKEHUS.
Pabora npu BpamarenbHOM JIBUKEHUU TBEpAOro Tena (BbiBoM). CpaBHUTENIbHAS TabIUIA
MIOCTYIATEIBHOTO U BPAlaTeIbHOTO JIBUKEHHM.

Buaer Ne5
DHeprus v IIOTHOCTh YHEPTHH YIPYTUX Aedopmainii (BHIBOL).
BeKTOpI)I. HpaBI/IJ'Ia CJIOKCHUS U BBIYUTAHUA BeKTOpOB.

Cunoxute d+b: a b (rpadmyeckmn)

Bhiuects b—a: a / \l; (rpacduyeckn)

Cnoxuts: a = 517+6]—l€ ub=—4i —]+l€ . BbrdecTs Te jxe BEKTOpHI d U b

[TomHass MexaHWYecKass DJHEPTUs. 3aKOH COXPAaHEHHUsS OJHEPrHH B KIACCHYECKOM H
PENSATUBUCTCKOM citydasix. CBsi3b MeXKIy KWHETHYECKOW SHEeprueid W HMITYyJIbCOM B
PENATUBUCTCKOM CIIy4ae.

[lenTpoOekHas crla MHEPIIHH.
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MOMEHT HHEpLMH U TEH30p UHEPLUU. MOMEHT NUHEPLIMU KOHYCA (BBIBOJ).

Buier Ne6.
[TonspHas ¥ UUIMHAPUYECKAs CUCTEMBI KOOpauHAT. VX CBsI3b C 1€KapTOBO CHCTEMOM
KOOpJMHAT.
bamnmuctuyeckas runote3a. OnbiT GU30 U €ro TPakTOBKA.
Koadduuuent [lyaccona pu u mogyns casura G. Cesas3p Mexny monyinem FOura E, G u .
Tenzopsl nedhopMalivy U HAMPSKEHUS.
III 3akoH HproTOHA M 3aKOH COXPAaHEHUSI UMITYJIbCA KAK €r0 CIEICTBUE. Y DPAaBHEHUE
MOMEHTOB (BBIBOI).
MowmeHT nHepuu mapa (BbIBOJ).

Bbuser Ne7.
I'paduk 3aBHCHUMOCTH OTHOCUTENBHON AegopMali OT MEXaHWYECKOTO HaMpPsKEHHS.
VYnpyras u riactuueckas aedopMarim.
Cdepuueckas cucreMa KOOpAMHAT U €€ CBSI3b C IEKAPTOBOW CUCTEMON KOOpAUHAT.
[TocTynaTuBHBINA XapakTep MOCTOSHCTBA CKopocTH cBeTa. [IpeodbpazoBanus Jlopenua.
Kunernueckasi sHEprusi B peisTUBUCTCKOM ciiydae. CBsi3b MKy KHHETUUYECKON dHEpruei
1 UMITYJIbCOM B PCIATUBUCTCKOM CiIydac.
VYpaBHeHHEe IBHKEHUS TBEPAOTO Tena (BbiBoa). CpaBHUTENbHAS Ta0IHIIA TOCTYATEILHOTO
" BpalllaTCJIbHOI'O HBHH(GHHﬁ.

Buiaer Ne§
Paguyc-Bexktop. Enunuunbie BeKTOphl. Uemy paBHO MpOU3BEICHUE: ij; k x

, Jxk;
kxi? Monynb BeKTOpa d = mi +nj + pl_<' .

Tenzop nedopmaruu U TeH30p MexaHU4yeckoro HampshkeHus. O000meHHbIN 3akoH ['yka B
ciyvasix aepopMalliy CIIBUTa U KPYUCHHUS.

[TpeoOpazoBanus JlopeHria.

Mowmenrt cunbl. HanpaBnenue M . YpaBHEHHE MOMEHTOB. (BBIBOJ).

3aKkOoH BceMUpPHOro TAroteHus. Pusmueckuii cmpicn G. IloreHuman u HanpsKeHHOCTb
rpaButannoHHoro nois. [locrostauast Kemepa.

Buaer No9
CkanspHas BenuuyrHa. Hamucats 7 ckansipHbIX BenuduH. HaiiTu ckansipHoe mpou3BeeHHe:

(af+bj+cl€)~(m7+nf+pl€).

Hedopmanus casura. @usznueckuit cmpica monyns casura G. Cesass mexnay G, |, E. (u -
koaddumment Ilyaccona, E — momgynp IOura).

N30TponHOCTh U OJJHOPOAHOCTh MPOCTPAHCTBA U 3aKOH COXPAHEHHsS MOMEHTa MMITYJIbCA.
3aKOH U3MEHEHHUSI MOMEHTA UMITYJIbCA B HE3AMKHYTBIX CHCTEMaX.

YpaBHeHne MOMEHTOB (BbiBonm). CpaBHUTEeNbHass TabmuIa MOCTYHNaTeNbHOTO U
BpAIllaTEeIbHOTO ABUKECHUM.

PaGora cubl TskecTH (BBIBOA). SIBISIETCS NI CUJIA TSKECTH MOTeHIHUaIbHOU? (OOBSICHUTB).

Bbuier Nel0
UYemy paBHO IIPOU3BEAECHUE (37 +6] — 7E) X (—27 —47 + E) ?

O0600menHbI# 3akoH ['yKa a1 pa3HBIX BUIOB AepopMalnm.
MowmeHT nMItyibca (KoJn4ecTBa JBUKEHMS ). 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.
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3aKOH COXPAaHEHHUS SHEPIrUU B PEIATUBUCTCKOM cCilydae. DHeprus nokos. KnHernueckas
JHEPrusi B PEIATUBUCTCKOM ciydae. CBs3b MEXNYy PpEIATUBUCTCKOM KHHETUYECKOU
DHEPTrUEH U MOJHOU SHEPTUEH.

CpaBHuTeNnbHas TabaMIA MOCTYNATEIBHOTO U BPAIATENbHOIO JBM)KEHUH. MOIIHOCTD NpH
BpalllaTeJIbHOM JABM)KEHUHU TBEPJOTO TeJla BOKPYT HEMOABHIKHOM OCH.

Buaer Nell
Cucrema otcuera. Baxnelmue cucrembl KoopauHat. Haiitu Moayns  BekTOopa
a=3i -5j+k
AOconroTHas 1 OTHOcUTEIbHas nedopmarus. 3akoH ['yka. dusnueckuit cMbIch G, E, L.
IT kocmuueckast ckopocts. (BeiBON). [TocTosiHHas Kemepa.
Pabora cun BceMupHOro TAroteHus (BBIBOJ). SIBIAIOTCS M CHUJIBl  TATOTEHUS
MOTEHITUATBHBIMH? (OOBSICHUTH).
®opMmyibl CIIOKEHUS CKOpocTed B mnpeoOpasoBaHusix JlopeHua. (BeiBoa). SIBisercs nu
CKOPOCTh MHBapUAHTHOM BETMYUHON B peoOpazoBanusx Jlopenma?

Buaer Nel2
Cxkopocts B koopauHataoit popme. [Ipoexunu ckopoctu Ha ocu OX, OY, OZ.
JIBi>xeHue Tena, OpOIIeHHOr0 FrOPU30HTANIBHO.
Wmnynec. M3onupoBaHHas cuctema. 3aKOH COXPaHEHUS UMIYJbca. 3aKOH H3MEHEHUs
UMITYJIbCA B HEU30JIMPOBAHHBIX CUCTEMAX.
IlenTp macc. Teopema 0 IBHKEHHMH LIEHTPA Macc.
HanpskeHHOCTh M MOTEHIMall TpaBUTALMOHHOIO mosst. Kak MeHsieTcss HalpspkeHHOCTh U
NOTEHLIMA]A TPAaBUTALMOHHOIO TOJs 3eMJIM C BBICOTOM HaJ IOBEPXHOCTHIO 3emiu?
['paBUTALIMOHHBIN paguyc U ero pu3ndeckuii cMpici. «HepHas JpIpay.

Buaer Nel3
PaBHOMEpHOE BpamareiabHOE JBHKEHHE W €ro KHHEMaTHYEeCKHE XapaKTepUCTHKU
(ﬁn,ZiT,Ei,(p,c?),,BH T.,Z[.).
JlekapToBa mpsIMOyrojibHasi CHCTEMa KOOpAMHAaT M €€ CBsI3b C IMOJSIPHOW U
LWIMHPUUYECKON CHCTEMaMU KOOPAMHAT.
CrnenctBue npeoOpazoBanuii JIopeHIla — OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH COOBITHI
(BBIBOJ).
Teopema IlIteiinepa-Itolirenca (BbIBOJ).
HesecomocTs. I'paBuTaniioHHass M MHEpUMOHHAs Macchl. lIpMHIUII SKBUBAJIEHTHOCTH.
CpaBHuTenbHas TabIMIa NOCTYNATEIbHOTO U BPAILlaTEIbHOTO ABM)KEHUH.

buser Nel4
JIBukeHne Tena, OpOIIEHHOTO MOJA YIJIoM K Topu3oHTy. CKOpOCTh B JHOOOH MOMEHT
BPEMEHHU IIPU TAKOM JBUKECHUHU.
Bekroproe mnpousBenenue. CBOHCTBa BEKTOPHOrO mpousBeneHus. Haltu wMonynb
b=3i+4)—k .
OIHOPOAHOCTH MPOCTPAHCTBA U 3aKOH COXPAHEHMS UMITyJbca, Kak cienactsue Il 3akona
Herorona.
PaGoTa B norennmanbaoM 1osie. [loTeHnanpHas SHEPTUs K €€ HOPMHUPOBKA.
®opmyna [rnoakoBckoro (BpIBOA). XapaKTepUCTHUECKast CKOPOCTh CIOKHOTO MaHEBpa.

Buner Nel5
PeakTuBHOE nBMkeHHE. YpaBHeHHE Memepckoro (BeIBoA). PeakTuBHas cuia.
Heunepuuansnas cucrema orcuera (HMCO). IlepenocHast cuiia nuepuu.
CrnenctBue npeodpazoBanmii JIopeHIa — cCokparieHie JJTMHbI IBMKYIIETOCS Tea.
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TpaexTopusi, myTh, IepeMelieHne. AGCOIIOTHOE, OTHOCUTEIBHOE U IEPEHOCHOE JABHKCHHSL.

Haiitu pa3sHocTh BEKTOpOB: b —a: a /?b

M d= (4? —6j+7k ) b= (—31T —2j+5k ) . CpaBHMTenbHAs TAabIMIA MOCTYNATENBHOTO M

BpamaTCJIbHOIo HBHX(CHHﬁ.

Bujaer Nel6
VYrioBasi CKOpOCTb U yIiI0oBo€ ycKopeHue. Mx nHamnpapnenus.

Haiitu cKanspHOe Mpou3BeIeHHe BEKTOPOB: d = (31T —2] +4k ) ub= (—51T 37 -7k ) .

PenstuBuctckas Mmacca. 3aKOH COXPaHEHUS DSHEPIMH B  DPEIATUBUCTCKOM  CiydYac.
Kunerndeckas 3Heprus B pesiiTUBUCTCKOM ClIydae.

Pa6ota. MomHocts. KII/I. I3MeHeHne KHHETHYECKON YHEPTHUH.

Kunernueckast sneprust TBepaoro tena. Teopema Kenura (BoiBoa). CpaBHHUTEIbHAS TaOIHIIA
IIOCTYNATEJIbHOI0 U BPAIlATEIbHOTO JBUKCHUM.

Buier Nel7
Yckopenue. YckopeHue B koopauHatHoU (opme. [Ipoekun yckopenus Ha ocu OX, OY u
OZ.
TaHreHuuanbHOE, HOPMAJIBbHOE U MOJHOE YCKopeHusa. Ilokazarb uX Ha mpuMepe
KPUBOJIMHENHOTO JIBUKEHUS.
CnenctBue npeodpasoBanuii JIopeHa — 3aMeJIeHUe X0/1a JIBUKYIIMXCS YacoB.
[TorenuuanbHble cunbl. HeoOxoaumoe U IOCTaTOYHOE YCIOBUE MOTEHIIMATIBLHOCTH TOJIS.
Pabota cun tarorenus (BbIBOI).
I kocmuyeckas ckopocts (BeiBon). 111 3akon Kemepa.

Buaer Nel8
Cremnienb cB0OOBI. [TocTymaTenbHOE, TIIOCKOE U BpalllaTeIbHOE ABMKCHUS TBEPIOTO TElIa.
CkanspHoe MIPOU3BEICHNE u €ero CBOWCTBA. Haittu POU3BE/ICHHUE:!

(52’+6}—2k)~(3?—2j—k).

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

Kopuonncosa cuna nHEpuu.

AGcomotHo  Heynpyruii  ymap. [lpuBenennas wmacca. CpaBHUTenbHas Tabimuma
MOCTYIATEILHOTO U BPAIIaTeIbHOTO JIBUKCHUM.

Buier Nel9
Vs Ditnepa. HaiiTn nponssenenue: (31T +47—k ) : (f —k+ 5])

PaBHOIIEpEMEHHOE BpallaTeabHOE ABM)KEHUE. YTJIOBas CKOPOCTb U YIVIOBOE YCKOPEHHE.
Enunuibr ux u3mMepeHus.

OOHOpPOOHOCTH BpPEMEHM U 3aKOH COXPaHEHMsI DSHEPIUM B  KJIACCUYECKOM U B
PENATUBUCTCKOM CIIy4asiX.

Pabora cun ynpyroctu. SBIsIOTCS JIM CHITBI YIIPYTOCTH MOTEHIHATBHBIMU? (OO BICHUTD).
MoMEHT uHepLuHU TeNa BpallleHus: TPOU3BOIbHON (YOPMBI (BBIBO).

buser Ne2(
MoMeHT nHepIHuH KoHyca (BBIBOT).
3akonsl Kemnepa. [Toctossanas Kemepa.
I 3akon Hetotona. MCO. Macca kak Mmepa UHEpTHOCTH.
N3onupoBanHas cucteMa. BHenHrue U BHyTpeHHUE CUJIBI. 3aKOHBI COXPAHEHUS.
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[Touemy cymiecTByeT yCKOpeHUe MPU pasHOMEPHOM KPUBOJIMHEHMHOM JBIKEHUU (ITOKa3aTh
Ha puC. U 00BICHUTH). Kakoe 3To yCKOpeHHe B KaK OHO HaIpaBJICHO?

buier Ne21
KpuBosmnuelinoe — aBmxkenue.  IIpumepsl  Takoro  ABMXKEHHSA.  YCKOPEHMS  IIpU
KPUBOJIMHEWHOM JIBUJKEHUU.

Haiitu ckansipHoe npousBeneHue: (41T -5/ + 6k ) . (—31T +7] - k ) .

WuBapuantel mpeoOpasoBanuii ['anmmmes. AOCOMIOTHBIH XapakTep OJHOBPEMEHHOCTH
COOBITUH.

MOMEHT MHEpLHHU CIUIOLIHOIO HUIMHIPA (BBIBON).

I'paBuTanmonHslii paauyc W ero ¢usndeckuii cmbicha. «YepHas nawipa». Paszmepsr
Bcenennoii. ['paBuTarionHast 3HEprus mapoodpa3zHoro Tena (BBIBOI).

Bujaer Ne22
['paBuTanmonHas sHeprus mapa (BbiBo). [ paBUTaliMOHHBIN pannyc (GU3HUECKUN CMBICT).

AOGCOIIOTHOE, OTHOCUTENBHOE U IIEPEHOCHOE ABMKEHUA. PopMyIibl i S, U M d TPU TaKUX
JIBIDKEHUSIX.

PasBuTHe B3ri110B Ha ckopocTh cBeTa. OnbiT Pemepa.

CpenHsisi CKOPOCTh U MTHOBEHHAsl CKOpOCTh. HampasieHre ckopocTu Kak BEKTopa.

[IpaBuna cioxeHus HECKOJIbKUX BEKTOpoB. Haiitu cymmy da +b+C+d:

\b‘ (rpaduueckn)
¢
Haiitu pa3HOCTb Clle1yIOIIMX BEKTOPOB:
i G=5+6j—kub=-Ti —j+k
Buer Ne23

PaBHOMEpHOE BpalllaTeIbHOE ABUKEHUE. YTIIOBAsA CKOPOCTh U YCKOPEHUE, UX HAIPABIICHHUS.
JlnHamuka Kak pa3zes MexaHuku. 3akoHbl HeroToHa.

OO6uwmii mpuHIMN oTHOCUTENbHOCTH. [IpeoOpa3oBanus Jlopenua.

PenstuBuctckuit  umnynec.  OHeprus nokos. CBA3b  MEXIYy — PEISTUBHUCTCKUMU
KMHETUYECKOM DHEPrUed U UMITYJIbCOM.

CronkHOBeHHUsI. 3aKOHBI COXPAaHEHUS IPU CTOJKHOBEHUSAX (YNIPYTruil M HEYIPYIuid yiapsl).

Buier Ne24
O06006mennbiii 3akoH ['yka. ®usmueckuil cmbicn E. MexaHudeckoe HampspkeHHE G H
OTHOCUTENbHAs eopmanus €. TeH30pbl G U €.
CpaBHuTenbHas TabIMIa MOCTYNATEIbHOTO U BPAILIaTENbHOTO ABMYKEHUH.
Kak m3menutcs yckopeHue cBoOoaHOro mnajaeHus ¢ BeicoToi? III xocMuyeckas CKOpOCTb
(BeiBOM). II 3akon Kemnepa.
MOMEHT HHEPLIMH JUCKA U MOJIO0r0 HUIMHIpPA (BBIBON).
CKopoCThb U YyCKOpPEHHE B BEKTOPHOM U KOOPAMHATHOM Qopmax.

Buier Ne25
3akoHbl coxpaHeHnus. [IoHsaTHE MpocTpaHCTBA U BpeMEHH. M30TpOIHOCTS M OJTHOPOIHOCTH
IPOCTPAHCTBA U BPEMEHHU.
OO0nsicHenue abeppanuu cBeta u onbiTa P30 Ha OCHOBE TIpeoOpa3zoBanuii JlopeHiia.
Pabora npu BpamaTessHOM ABH)KEHHH TBEPJOTO Tela (BBIBOL).
Pa6ota cun ynpyroctu (BeiBof). [loTeHIIMaIBHBIE CHITHI.
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Teopema IlIteiinepa — I'toiireHca (BbIBO).

Buier Ne26
Bekropnas npoussenenue. Haiitu: [ﬁ X I;J ,Te d =60 — ] + k,b=—i+ 77+ 3k .

JIBukeHue tena, OpOIIeHHOT0 TOPU30HTAIBHO.

VYpaBuenne Memiepckoro (BbIBOJ).

CpaBHuTenbHasg Ta0nMIla TMOCTYNATeIbHOIO M BpamaTeabHOro ABmkeHuil. [lonHas
KMHETUYECKasi SHEPTUs TBEPIOTO Tela.

Heunepuuanbusle cucrembl otcueta. Cuibl uHepuuu (NEpeHOCHas, IEHTPOOekKHas,
Kopuonuca).

Buier Ne27
VYpaBHeHus IBHKEHHS TBep1oTo Tenma. CTeneHu cBoOo b, Yiibl Ditepa.
3aKOH COXpaHEHHS] MOMEHTa KOJMYECTBa JBIKCHMs. (BBIBOJA). YpaBHEHHE MOMEHTOB
(BBIBOI).
PaBHOMEpHOE BpalarenbHOE ABUKEHUE W €ro XapakTepucTuku. HampaBieHue yrioBoit
CKOPOCTH U YTJIOBOTO YCKOPEHHSI.
3akonsl Kemnnepa. [loctostnnas Kemnepa. I'paButaninoHHbIi paguyc.

Hawitu monyns b =6i —7 j —k . Kakue BeKTOpHbIE BEIMUUHEI BbI 3HaeTe? [lepeunciauTs.

Buier Ne28
MoMEHT uHEepLUU TBEPAOTO Tena. MOMEHT MHEPIUH UIUHAPA (BBIBO).
JIBm>xeHue Tena, OpOIIeHHOTO MO/ YIIIOM K TOPU30HTY (BBIBOT).
CpaBHuTenbHas TabIUIa MOCTYNATEIHHOTO U BPAIIATEIbHOTO ABMXKEHUN
Hedopmarust kpydenus. [leproy KpyTHIBHBIX KoJeOaHWU. YUpyrue W IUTACTHYECKUC
nepopmanuu. Monynb kpydeHus ((pu3nyecKuii CMbICI).

Haiitu ckanspHoe npousBeseHle d b= (41T —6] — k ) . (7 +27+ 3k ) :

Buer Ne29
I'paBuTanmonnas »Heprusi 1mapa (BbIBon). ['paBUTAlMOHHBIN panuyc, ero (usmdeckuit
cMbIci. «YUepHas pIpay.
Hatitu pa3sHoCTh: &—52(57+7—31€)—(4?+6]’+1€) " a /'l;
4—
DHeprusa ynpyrux nedopmanuid. IlnoTHOCTs dSHeprum ympyrux nedopManuii Ans

nepopManuil pacTsKeHHe-cxKaThe U CABUTa (BBIBOJ).

3axonbl HproTOHA. YpaBHEHNE ABUKEHUS MAaTEPUATIbHOU TOUKH.

Ientp wmacc. Teopema o gBwxkeHun neHTpa Macc. CpaBHuUTENbHAas TabIMLA
MIOCTYATENBHOTO U BPAlaTEIbHOTO JIBUKEHUI.

Buier Ne30
MOMEHT UMITYJIbCa CHCTEMBI MaTePUATBHBIX TOYEK. 3aKOH COXPAHCHUSI MOMEHTA UMITYJIbCA.
YpaBHEHHE MOMEHTOB (BBIBOJ).
[MoTennmansubie cunbl. PaboTa MOTEHIIMANBHBIX CUIT (CHIT TSDKECTH, YIIPYTOCTH, TSATOTSHHS)
(BBIBOI).
BpamiarensHoe IBIKEHUE U €0 KHHEMATHYECKUEe XapaKTepUCTHKH (W, dy, dr, B, ¢, ®, T, v,
Aa anonH)-
AOCONIOTHO HEYNIPYTruid yaap (BBIBOJIBI).
Codepudeckasi cucteMa KOOPAWHAT M €€ CBSI3h C JIEKApPTOBOM cHCTeMOM KoopauHat. Haiitu

BEKTOPHOE TIPOH3BE/ICHIE [ﬁ X 1;] = (51T +6] — 71;) x (4? 35— l;)

Buaer Ne31.
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®Dopmynbl CIOXKEHHS cKopocTedl B mpeoOpasoBanusx Jlopenma (BeiBOf). SIBnsercs nu
CKOPOCTh MHBAPHUAHTHOM BEIMUYMHON B TIpeoOpa3zoBanusx Jlopenna (BpIBO)?

Teopema lteitnepa — 'toiirenca. (BsiBoa). YeMy paBeH MOMEHT MHEPLIMM CTEP>KHS MacCcoi
m U JJIMHOM [ OTHOCUTENIBHO OCH, MPOXOJIAIIEH Yepe3 OJIMH U3 KOHIIOB CTEPKHSA?
Hunuuapuueckas cucTeMa KOOPAMHAT M €€ CBSI3b C JICKAPTOBOW CHUCTEMON KOOpPJMUHAT.

Haiitu @b =(52’—6j+1€)-(2’—1€+3j)
IT kocmuaeckast ckopocth (BbIBON). I 3akoH Kermepa.

Pabora mnpu BpamareabHOM M MOCTYNATEIbHOM JIBJKEHUSAX. MOIMHOCTh, K.ILA.
Kunerndeckas 3HEpIrus B KJIACCUYECKOM U PEISATUBUCTCKOM CIIy4asiX.

Buuer Ne32
Heunneprnuansaas cucrema otcueta. [lepeHocHas u HeHTPOOESKHAS CUITBI HHEPIIUH.
CrnenctBus npeodbpazoanuii JlopeHma (BbIBOI).
Bunst yckopenuii. U300pa3uts rpadudecku.
O60061mmenHsbIi 3akoH ['yka. @usndeckuii cmbica E. ['paduk 3aBUCUMOCTH  OTHOCHUTENBHOM
nedopmalu 0T MEXaHUYECKOTro HanpspkeHus. [Ipenensl ynpyrocTu u poYHOCTH. YIpyras
U Tutactudeckas aedopmanuu.
Kunernueckass  sHeprus  TBepaoro Tena  (BbiBoA).  CpaBHHUTENbHas — Tabiauia
MOCTYIATEIbHOIO U BPAalIaTEIbHOTO IBMXKEHUIA.

Buaer Ne33

CkansspHOEe M BEKTOpHOE Mpou3BeaeHue. [[BoilHOe BEKTOpPHOE MPOU3BEACHHE dx(be).

Haiiti MoLyIth BekTOpa d =61 —7 ) +k .

KpuBosnnHeliHOE JABW)KEHME M €ro KHMHEMaTH4ecKHe XapakrepucTuku. [louemy
pPaBHOMEpPHOE KpPUBOJIMHEWHOE JBM)KEHHE MPOMCXOAUT Beerna ¢ yckopenuem? Kakoe 3To
yckopeHue?

CpaBHUTENbHAS XapaKTEPUCTHKA MOCTYNATEIbHOIO U BPaIlaTEIbHOTO ABMXKEHUM.
O0mwscHeHue abeppanuu cBeta u onblta Gr3o Ha ocHOBe MpeodpazoBanuii JlopeHa.
Pabora mpu mocTynaTesbHOM M BpalaTebHOM ABM)KEHUSX. Mepa paOdoTbl. MOIIHOCTD.
KIIJI. briBaet nu pabota orpunarensHoii? Korna?

Buier Ne34.
JIBukeHre 10 HaKJIOHHOM IUIOCKOCTH. 3aBHUCAT JIM YCKOPEHHs IIWIMHApa M IIapa,
CKATBIBAIOIIMXCS 110 HAKIOHHOW IINIOCKOCTH C YIJIOM HAakKJIOHA O K TOPU30HTY, OT MacChl
WIMH]IpA U 1apa? (I0Ka3aTenbCTBO).
JuHnaMuka Ten mepeMeHHOW Macchl. YpaBHeHHEe Merepckoro (BbiBoa). PeakTtuBHas cuia.
XapakTepuCTUYECKast CKOPOCTh CII0KHOIO MaHEBPA.
3aKkoH BCeMUPHOTO TiroTeHus. Pusnmueckuit cmbicn G. HanmpsokeHHOCTh W TOTEHIIMAT
rPaBUTALMOHHOTO MOJIA 3EMJIM U UX 3aBUCUMOCTH OT BBICOTBHI.
Haiitn yrimoByro CKOPOCTh M YIVIOBOE YCKOPEHHE TOUYKH, JBUKYILIEHUCS COINIACHO YPaBHEHUIO
@=A+Bt’ +Ct . B Kakux eJIMHULIAX OHU HU3MEPSIOTCA?

CpaBHeHUE MOCTYMATEIHHOTO U BpalaTeNabHOro ABMkeHui. (Tabnuma).

Buner Ne35
YeM oTiaM4YalOTCS ABUKEHMSI TPY30B Maccoil m; ¥ my Ha HENOJBHYKHOM M TOABHUKHOM
6nokax? HaliTu ycKOpeHUs TPY30B @) U d2 B 1-0M U 2-0M Cilydasix.
[unuHapuyeckas U MOJIApHAs CHUCTEMbl KOOPAMHAT U UX CBS3b C JEKapTOBOM cUCTeMOM

KOOpIHHAT. UeMy paBHbI IPOM3BENCHHS [ X | , jxk, k-1, j-i,kxj,ixk,i-j?
®opmyna [nonkoBckoro (BbiBoa). POTOHHBIE PAKETHI.

Hedbopmarnus kpydenus. Moaynb kpydeHus. [lepro KpyTHIbHBIX KOJIeOaHUN. (BBIBO).
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OO6umii  mpuHOMO  OTHOcHTENbHOCTH. IlpeoOpazoBanust Jlopenuma. MHBapuaHThI
npeoOpa3oBanmii JIopeHa.
Busersr Ne36
Heunepunansusie cucremsl orcuera. [lepeHocHas, neHTpoOeKHasT U KOPHOIMCOBA CHIIBI
WHEPIHUU.
CrnenctBus npeodbpazoanuii JlopeHma (BbIBOI).
JIBr>KEHUME 110 HAKIIOHHOM TTIOCKOCTH. YeMy paBHO YCKOPEHUE @ IMCKA, CKAThIBAKOILIETOCS
10 HAKJIOHHOW IJIOCKOCTH C YIJIOM HaKJIOHA oL K TOPU30HTY?
CpaBHuTeNbHAS Ta0IUIA TOCTYIIATEIBHOTO U BPALATEIbHOTO IBUKCHUH.
3akonbl Kemnepa. Ilocrosnnas Kemnepa. ['paBuTanimoHHBIA paguyc U ero (GU3HYECKUN
CMBICII.

Bbuier Ne37
[TorenuuanbHbie cuuibl. PaboTa cuil TSXKECTH, YIPYTOCTH U TATOTEHUS (BBIBOJ).
Teopema UlreitHepa-Itoiirenca (BeiBoJ). Yemy paBeH MOMEHT MHEpPUMHM IIapa
OTHOCHUTEJIBHO OCH MPOXOALIEH 1o /2 paauyca mapa?
Tpaexropus, nmyTh nepemeinienne. CKOpOCTh U YCKOPEHHE B BEKTOPHON M KOOPAWHATHOM
dbopmax.
MoOMEHT KOJIMYeCTBa JBWKCHUS M MOMEHT CHJIBI CHCTEMBl MaTepPHUAJIbHBIX TOYEK.
BHyTpeHHue 1 BHEIIHUE CUIIBL. Y PaBHEHHE MOMEHTOB (BBIBOJ).

Haiitn Monyne pagmyc-Bextopa 7 =ai +bj —ck . Equnnunsie optel i, j, k, n, 7. Ux
(bu3nyeCKuil CMBICI.

Bbuier Ne38
Teopema Kenura (BbIBOT).
AGcomoTHO Heynpyruil ynap. Kakyro yacTe nmepBOHaYaJIbHOM SHEPrUM IIAPOB C MaccaMu
m; U My U CO CKOPOCTSAMM ULj U VL3, COOTBETCTBEHHO, COCTABIISAIOT MOTEPHU DHEPIUU HA
nedopmaluio mapoB B HEYNIPYroM ynaape?
UeM OTIMYAIOTCS JBWKEHHUS TPY30B M) W My HA HEMOJABIKHOM M TOJBKHOM Omoxax?
Haiitu yckopenue a; u a; B 000ux ciaydasx.

[TpaBuiia cinoXeHHs U BHIYUTAHUS BEKTOPOB. CII0KUTH: V \l; . BeruecTn:
a

Haiiti Moxyi1s BekTopa 7 =5i +6] — 7k

3akoHsl HproToHa.

YpaBHeHHE ABMKEHUS MaTepUalbHON Toukd. CpaBHUTENbHAs Ta0OIHIIA TOCTYNATeILHOTO U
BpAIllaTEIbHOTO ABUKECHUH.

Bomnpocsl k ko/L10KBHYMY Ne2

buner Nel

[Tepuoanueckuii mporecc. ['apmMoHMueckue KoneOaHWs. YpaBHEHHE TapMOHUYECKHX
KoneOanuit. Ammumatyna, nepuona, ¢asza, dYactora KojeOaHuWil.  YpaBHEHHUS
TapMOHHYECKOTO OCHUIUISATOPA (BBIBON).

Wurtepdepenmus u qudpakmaus BosH. CTostare BOHBL. KOOpIUHATHI Y3J10B U ITyIHOCTEH
CTOsTueit BOJHBI (BBIBOT).

bak Beicotoit h=1,5 M HanmomHeH Bomoil. Ha paccrossaum d=1 M oT BepxHero kpasi 6aka
00pa30BaJIoCh OTBEpPCTHE MaOro auaMmerpa. Ha kakom paccrosHuu [ oT 6aka magaer Ha
MOJISL CTPYS, BBITEKAIOIIAsl U3 OTBEPCTHUSA?

Bunernr Ne2
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[lepuonp! Konebanuii MaTeMaTHYECKOTO, PY>KUHHOTO U (PU3HMUYECKOTO MATHUKOB (BBIBON).
CoOcTtBeHHble KoneOanms. Yactora COOCTBEHHBIX KOJIeOAHWUH ITHX MaATHHKOB. LleHTp
KayaHus (Qusnueckoro wmastHuka. [lpuBenennas panuHa. CBOWCTBO CONPSIKEHHOCTH
(bu3NYECKOro MasiTHUKA.

ITpupona 3Byka. Cuina 1 TpOMKOCTb 3BYKa. DHEPrusi 3ByKOBOM BOJIHBI (BBIBOJ). Y IbTPA3BYK,
€ro MoJfydeHue U NpUMEHEHHUE (BBIBO).

Onpenenuth MakCUMalIbHbIE 3HAYEHUS CKOPOCTH M YCKOPEHHMS TOYKH, COBEpIIAIOICH

o o o /2
TapMOHHUYCCKUE KOJIEOAHMSI C AMIITIUTYA0U A=3 cmu OUKINYECKOHU 4HaCTOTOU @ = EC !

Buuer Ne3
Dddext Jomrepa. CkopocTh 3ByKa B ra3ax U €€ U3MEpEHUE.
Bsi3kocth )xunkoctu. @usnueckuit cmuici 1. opmyna [lyaseiins (BbIBOI).

Konebanuss TOYKM MPOUCXOMAAT IO 3aKOHY szcos(a)t+g00). B HEKOTOpBII MOMEHT

BPEMEHH CMEIICHHE X TOUKH PAaBHO 5 cM, ee ckopoctb 20 cM/c u yekoperue (-80 cm/c?).
Haiitu amrmumryny A4, UMKIMYECKYHO 4YacTOTy @, nepuoa 1 u dazy ¢ = (a)t+¢)0) B

paccMaTpUBAEMbIil MOMEHT BPEMEHU.

buner Ned
MexaHuka XKUAKOCTEH M ra3oB. YeM OTIMYAKOTCS JKUIAKOCTU OT Tra3oB? 3aKOHBI
ruapocratuku ([Tackamns, Apxumesna, COOOIAOIMIMXCS COCYIOB). Y CIIOBUE IJIABAHUS TEI.
Bonnsl. [IpononbHble U nonepeyHsle BOJHBL. JlinHa BOJgHBL. CKOPOCTH paclpOCTpaHEHUs
IIPOJIOJILHON U MIOTIEPEYHOM BOJIH B TBEP/BIX TejlaX (BBIBON).
Haiiti BennunHy J1000BOTO COMPOTHUBICHUS CAMOJIETa, UMEIOLIET0 KPbUIbs MIomaapo 40
M”, €CITH H3BECTHO, UTO JABIICHAE BO3/lyXa noj Kpeuiom 10 H/cem?, Han KpbUIOM 9,8 H/em?, 1
YTO JT0OOBOE COMPOTUBIIEHNE MEHBIIIE TTObeMHOMN CuJbl B 10 pas.

Buier NeS

BonHoBass moBepXHOCTb M (PPOHT BOJHBI. YPaBHEHHUS IJIOCKOM M cdepuueckoil BOJIH
(BbIBOZT). BOJIHOBOI BEKTOP M BOJTHOBOE YUCIIO.

Teuenue xuakoctu o Tpy6am. CKOpOCTh KUAKOCTH B LWIMHAPUYECKOH TpyOe (BBIBON).
['panuent ckopoctu. Ero Hampasienue.

JIBe TOUKM HaxXOZATCA HA PAcCTOSAHUM 6 M U 10 M OT UCTOUHMKA MEXaHUUECKUX KOJIeOaHUH.
Haiitu pasnocts (a3 konebaHuii ATUX TOueK, eciu mepuoj kojedbanuit paseHn 0,05 c, a
CKOpOCTh MX pacnpocTpaHeHus pasHa 200 m/c.

Bbuier Ne6
Uro Takoe «wuieanbHas» kuakocTh? CranmoHapHoe TeueHHue. 3akoH bepHysmin (BbIBON).
YpaBHEHME HEPA3PBIBHOCTH CTPYH. J{MHAMU4ECKOE JaBJICHNUE.
3aryxaromye KonebaHus. YpaBHEHUE IBI)KEHUS IIPU 3aTyXaloluX KojlebaHusx. JlekpemeHT
3aTyxaHus M JorapupMuyeckuil 1eKkpeMeHT 3aryxanus. Mx ¢usndeckuii cmpica. YacroTa u
MEePHO]T 3aTYXAIONUX KOJIeOaHWH. AMIUTUTY/1a 3aTyXalONUX KOJICOaHHi.
Apeometp maccoit 50 r, uMmeromuii TpyoKy nuameTpoM d=1 cm, miaBaet B Boje. ApeoMeTp
HEMHOT'0 MOTPY3UJIM B BOAY M 3aTeM IMpEeAOCTaBMWIM caMOMy cebe, B pe3ysbTaTe Yero oH
CTaJI coBepuIaTh rapMoHudeckue konedanus. Haittu nepuon T 3Tux KoneOaHMiA.

Buuer Ne7
BI)IHy)K)IeHHI-Je KOJIeOaHUS. YPaBHeHI/Ie JABVOKCHUS TIIPU  BBIHYXICHHBIX KOJIEOAHUAX.
Yacrora " aMIUIATy1a BBIHYKJICHHBIX Koe0aHuil. AMIUIUTYAHO-YaCTOTHAS
xapakrepuctuka. Pesonanc. JlooporHocTs. [lluprna pe3oHaHCHON KPHUBOH.
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3akoH HerotoHa muis xunkoctu. Koaddunument aunaMmmuaeckoit BA3KOCTH, €ro GU3HYeCcKHii
cMbica. UYto Takoe rpagueHT CcKopocTH? CKOpPOCTh TEUEHHS IKUJIKOCTH IO
LWIMHPpUUYECKOH TpyOe (BBIBOL).

Haiitn Bo3Bpamaroryto cuily F B MomeHT #j=1 ¢ W moyiHyr0 3Hepruto E maTepuaaibHOU

TOYKH, COBEpIIAIOIIeH KojeOaHusl Mo 3aKoHy x = Acoswt, rae A=20 cwm; a)=27% .

Macca m marepuanbHOM ToukH paBHa 10 .

Buier Ne§

YpaBHeHHE JBUKEHHS TIPU BBIHY)KIEHHBIX KOJIEOAHUSIX. AMIUIMTYAHO-4aCTOTHAS
XapaKTepUCTHKAa BBIHYKIACHHBIX KoseOanuil. Pe3zonanc. J[oOpoTHOCTP M €€ CBSI3b C
Jorapu@MUUECKUM JeKpeMeHToM 3aTyxaHus. [llupruna pesoHancHOM KpUBOH.

3akon Crokca. BeiBon (opmynsl it ko3 dunmenTa BI3KOCTH NPU MAJACHUU IIapuKa B
BSI3KOM JKUJKOCTH.

B oTkpeITyio ¢ 00oux KoHIOB U-00pa3Hyio TPyOKY C IUIOIIAABI0 IMONEPEYHOT0 CEYCHUS
§=0,4 cM” ObICTpO BIMBAIOT PTYTh Maccoi m=200 2. Onpenenuts nepuon T konedanuit

pryTtu B Tpy6Ke. [lnotHocts pryru 13,6-10° Kr/ M.

Buier Ne9
VYpaBHeHUe rapMoHHUYECKOro ocuuuisitopa (BeiBoa). Ilepumon konebanus (uanueckoro
MasiTHUKa (BeIBON). [IpuBenennas anuna. Llentp kauanus. CBOWCTBO COMPSKEHHOCTH.
BonHoBoe ypaBHeHME (BBIBON).
Boga Teder no tpybe nuamerpom d=5 cm co cpeaHeit ckopocthio L=10 cM/c. OnpenenuTh

unpcno Peifmonbaca Re wu  ykasaTh Xapakrep TedeHms skuakoctH p=10° ke/a;
N0 =10~ Ma-c

Buier Nel0
Uto Ttakoe “coOcTBeHHBIC” KOJIeOaHUSI? DHEPrusi rapMOHUYECKHX Koyiebanui. OoOiee
yCIIOBUE TAPMOHUYHOCTH Kosie0aHuil (J0Ka3aTh).
JloOoBOE COMPOTHBIICHHE W MMOAbEMHas cuia. [IpUdIwHBI JOOOBOTO CONPOTHBICHUS B
“uneanbHON” JKUIKOCTH M B BSI3KOM kuAkocTH. JlamuHapHOe U TypOyIEHTHOE TEYeHHE.
Kputnueckoe unciio Re miist nBuxkyiierocs B »KUAKOCTH MIapuka. Yto onpeaensier RerHT?
MumMo HENOABMKHOTO AJIEKTPOBO3a, TyIOK KOTOPOTO JAaeT CUTrHan 4actoTod vy=300 I,
mpoe3xkaeT moe3n co ckopocThio u=40 M/c. KakoBa kaxymascs 4yacToTa V TOHA IS
nacca)xxupa, Korja: a) moe3;a npuoimKaeTcs K JIeKTPOBO3Y; 0) Korja ynaiasercs OT Hero?

buser Nell
YpaBHEHHE IUIOCKOM BOJHBI, PacCIPOCTPAHAIOIICHCS B IIPOU3BOJIBHOM HAIPABICHUU
(BrIBOA). BOTHOBOI BEKTOp M BOJTHOBOE YHCIIO.
[Torpanuunslii cnoit u ero Tonmmuua. Yucio PeitHonbiaca. JlamuHapHoe U TypOyleHTHOE
teuenne. Kpurndeckoe uncino Re qis paznuunbix cirydaeB. 3akoH CTokca.
Haiitu neproa cBOOOIHBIX MabIX KOJ€OaHUN CTPYHBI JUIMHOW 1 M ¢ Tpy3HKOM Maccoil 1
T, YKpeIJIeHHbIM Ha ee cepenune. Hatsoxkenne nutu 10 H. Maccoit ctpyHbl mpeHeOpeyb.

Buier Nel2
OHeprusi 3ByKOBOM BOJHBI (BBIBOJ). BEKTOp MIOTHOCTH MOTOKA SHEPruu (BEKTOp YMOBA).
3aryxanue BOJHBL. VHTeHCHBHOCTH BOJHBL. KoadduuumeHTsl 3aTyxaHus M HOTJIOUICHUS
BOJIHBI.
['apmonnueckue konebaHua. AMIUIMTYHa, nepuod, ¢asza, dYacrorTa TapMOHMYECKHX
KoJIeOaHUH. YpaBHEHNE TAPMOHHUYECKOTO ocuiuIsATopa (BbiBo). [IpruMepbl rapMOHUYECKUX
KOJIeOaHU .
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Omnpeznenutb CKOPOCTh 3ByKa B azoTe u Bopopone mpu T=400 K. x,, = 28-107 ke / monw;

yrm =2-10" xe/ monw;

Buier Nel3

VYpaBHEHHE TapMOHHUYECKOTo ocuuuisTopa (BeiBoa). Ilepuon koneGaHuil MmpyKUHHOTO
MasiTHUKA (BBIBOJ). YacTOoTa COOCTBEHHBIX KOJICOAHHH MPYKUHHOTO MASITHHKA.
[Tpupona 3Byka. Cuiia ¥ TPOMKOCTh 3ByKa. DHEPrUsi 3ByKOBOW BOJHBI (BBIBOX). D dexT
Homiepa. CKkopocTh 3ByKa B Ira30BOM cpejie.
JlaTynnpiii mapuk auametpoM d=0,5 MM nagaer B rmnepune. OnpeaeinuTh:

1) ckopocTh L PpaBHOMEPHOTO JIBUYKEHUS IIApUKA.

2) sBusieTcs U TOpA  OTOW  CKOPOCTH  OOTEKaHWE IMapuKa JIaMHHAPHBIM?

pﬂam :8,55'103 K%l/l3 9 pe,juu :1526103 K%/l3 9 773,11414 :1948 Hac .

Buier Nel4
Wutepdepennus u qudpakius BoaH. Ctosdyue BONHBI. YCIOBHE MHTEP(EPEHIIMOHHOTO
MakcuMyMma 1 MUHUMyMa. KoopauHaThl y3710B ¥ TyYHOCTEH B CTOSIYUX BOJTHAX (BBIBOJ).
[IpencraBieHne rapMOHUYECKHMX KoyiebaHM B KOMIUIEKCHOW Qopme. CroxxeHue
rapMOHMYECKHUX KoJieOaHui. buenus.

Touxka Y4aCTBYCT B [ABYX OJUHAKOBO HAIIPABJIICHHBIX KOJIEOAHMSIX X =A1 sinwt "

x,=A,coswt, rae A=l cm; Ay=2 com; o=l ¢l Onpenenuty aMiutyny A

pe3yIbTUPYIOLIEro KosiebaHUs, ero 4acToTy vV U HadalbHyI0 ¢a3y ¢o. Haiitu ypaBHeHue
3TOTO JBUKEHHUSL.

Buier NelS
Uem oTnuyaroTcs SKUAKOCTH OT Ta30B? 3aKOHBI THUIAPOCTATUKU. 3akoH bepHyu.
JlMHAMH4YECKOE 1aBICHUE.
Bonnosoe ypaBuenue (BbiBox). Omnepatop Jlaraca.
Momnocts N H30TPOMHOrO TOUYEYHOTO MCTOYHHMKA 3BYKOBBIX BOJH paBHa 10 Bt. KakoBa
cpenHsisi oObeMHas IUIOTHOCTh # DSHEPTUU Ha paccTosHUM r=10 M OT UCTOYHUKA BOJH?
Temnepatypa T Bozayxa pasHa 250K.

Buier Nel6
3akoH HpioroHa mig kunkoctd. I'paguieHT ckopocTH, ero HampasiieHue. Puznyeckui
cMbIC Ko uurenTa Ba3kocTu. 3akoH CTokca.
CkopocThb pacnpoCTpaHEHHs YIPYTHX BOJIH B TBEP/bIX TeNax (BBIBO).

o o % o
Haiitu otHOIIEHHE CKOpPOCTCH 3BYKa —1 B BOOOPOAC U YTJICKUCIIOM Ia3C¢ IIpU OAUHAKOBOU
)
2

TemIeparype rasos. (4, = 2-107 ke / monw ; Heo, =44 107 ke / monw).

buner Nel7

I'apmonnueckue konebanus. A, T, ¢, @p, ®, V TApMOHHUYECKUX KoJeOaHHH. YpaBHEHUE
rapMOHUYECKOTO OCIMIUIATOPA (BBIBO).

CkopocTh Te4eHHs BSA3KOM KUAKOCTU MO IMIMHApUYecKoW TpyOe (BbiBon). ['pagueHt
CKOpOCTH U ero HampasieHue. JlamuuapHoe u TypOyneHTHoe TeueHue. Yucno PeitHonbica.
TonmuHa TOrpaHUYHOTO CJI0SI. SIBJISIETCS JTM OHA MOCTOSIHHOM BETUYUHON?

Bona Tteuwer mo kpyrmoit TpyOe nmamerpom d=5 cM co cpenHeil ckopocTthio L=10
cm/c.Onpenenuts uucino PeliHompaca Re W yka3zaTh XapakTep TEYEHHUS JKUIKOCTH

(J:aMMHApHOC WU TYpOYJICHTHOR) Py, , = 10° e/ a0’ Mo = 10° Ila-C.
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Buier Nel8

OO0TekaHne Ten «uaealIbHOW» U PeaTbHON KUIKOCTHIO M Ta30M. JIOOOBOE COMTPOTUBIICHUE U
noabemHas cuia. Lupkymsiuus ckopoctd u dopmyna Kykosckoro-Kyrra. Oddexr
Marnyca. (00BbsICHEHHE).

VYpaBHEHME IIII0CKON BOJIHBI (BbIBO). BOJIHOBOE 4MCIIO 1 BOJIHOBO BEKTOP.

[nockas 3BykoBas BoiHa umeer nepuoa T=3 mc, ammutyay A=0,2 MM U JUIMHY BOJIHBI
A=1,2 M. I ToYeK cpejpl, yIaICHHBIX OT UCTOYHUKA KOJeOaHWU Ha pacCcTOSHUE X=2 M,
Haiitn: 1) cmemenne (x,7) B MOMeHT £1=7 Mc; 2) cKopocTb 7 (x,t) u yckopenne i/ (x,1)

B TOT )K€ MOMEHT BpeMmeHu. HauanbHas ¢a3za pana 0.

Bbuier Nel19
VYpaBHEHHME IIJIOCKOW BOJIHBI, PACIpPOCTPAHSIOLIEHCS B IPOU3BOJIBLHOM HAIPABICHUH
(BeiBOn). BomHoBoe wuymcno u  BomHOBOW BekTop. Koaddumumentsr 3aryxaHus wu
IIOTJIOLEHUS BOJIHBL.
[Tanenue mapuka B BA3KOW >KUAKOCTH. BwiBom (opmyiner st pacdera KodpduIueHTta
BA3KOCTH 1 KHUAKOCTH. 3aKOH CTokca. PU3NUYECKUI CMBICI 1.

Kone6aHus: TOYKM NPOMCXOMAT IO 3aKOHY x=Acos(@i+¢,). B HEKOTOPEI MOMEHT

BPEMEHM CMELIEHWE X TOYKM paBHO 10 cM, ee CKOpOCTb M YCKOPEHHUE DPAaBHbI
cooterctBerHO 30 cM/c 1 (-100 em/c?). Haiitu aMIUIUTYy A, IUKIMYECKYIO YacTOTy O,
nepuox T u dasy ¢ =(wt+¢,) B paccMaTpUBACMBI MOMEHT BPEMCHH.

Buier Ne20.
Uto Takoe 3BykoBbIe BONHBI? CHila, TPOMKOCTh, HHTCHCUBHOCTh 3BYKa. YJBTPa3BYK, €ro
nojyyeHue u npumenenue. dpdexr Homiepa.
®opmyina [lyazeiins (BbiBoa). @usndeckuil cMbIci KO3 dULIeHTa BI3KOCTH M.
3Byk wacrtoto v=500 I'my pacnpoctpansiercs B azore mpu T=300 K u P=100 IIa.
Ammuutyna 3BykoBoro aasieHus Po=1 Ila. Onpenenuts ammuutyny A xonebaHuil yacTui
a3ora.

Buaer Ne21
BeinyxeHHble KoeOaHus (ypaBHEHUE JBHKEHHS). AMIUIUTYa U 4acTOTa BBIHYXKJIEHHBIX
KoneOaHui. AMIUIMTYIHO-4YaCTOTHAsl  XapaKTEPUCTUKA BBIHY)KJIEHHBIM  KoOJeOaHUH.
Pe3onanc. JIo6potHocTs. [lInprHa pe3oHaHCHOMN KpUBOIA.
[lepuon koneGanuii Mpy>KUHHOTO MasTHUKA (BbIBOA). YacToTa COOCTBEHHBIX KOJIEOAHUI
IPYKUHHOI'O MasiTHUKA.
[Tepuoxn Ty cobcTBeHHBIX KoJIeOaHM NPYKUHHOTO MasTHUKA paBeH 0,55 c. B BsA3Kkoit cpene
NEpPUOJ TOro K€ MasTHHKa cran paBHbIM 0,56 c. OmnpeneiauTb PE30HAHCHYIO YacTOTy
KOJIEOAHUH Vpes.

Buuer No22
CobOcTBeHHbIE KoNeOaHMs. OHEpPrus TapMOHHMYECKUX KoyiebaHuil. MakcumanbHas
KMHETHYECKas U MaKCHMallbHas MOTEHIUAIbHAs SHEpPIrus TapMOHMYECKHX KOJeOaHUH.
OO6iee yciaoBre TApMOHUYHOCTH KOJIEOAHUMN. (JI0Ka3aTeIbCTBO).
3akoH Hprorona nns xuakoctu. 3akoH Crokca. Pusmdeckuil cmpica 1. UYto Takoe
IPaJUEHT CKOPOCTH KUJIKOCTHU MPU TEUEHUH KUJIKOCTH B LIMJIMHAPUYECKON Tpyode?
B TOPH30HTAIBHO PAacIONOKEHHOH Tpybe ¢ miomansio S;=20 cM” TedeT KHAKOCTh. B
OJIHOM MeCTe TpyOa MMeeT CY)KEHHE C IUIONMIAJbI0 ceueHus S;=12 cM’. Pasnocts Ah
YpPOBHEW B JBYX MaHOMETPHUYECKHUX TpPyOKaxX, YCTAaHOBJICHHBIX B IMHPOKON M Yy3KOU
qacTsaxX TpyObl, paBHa 8 cM. OnpenenuTs 00beMHbIN pacxo Qv )KUIKOCTH.
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Buaer Ne23
Bonnoroe ypaBuenue (BbiBoa). Onepatop Jlaruraca.
YpaBHEeHHE IBUKCHUS TIPH 3aTyXAIOMUX KOJIEOAHUSX. AMIUIUTY/Ia H 9acTOTa 3aTyXaroIiX
KojeOanuii (BeiBox). JlekpemMeHT U JjorapudMHUYECKHH JEKpeMEeHT 3aryxaHus. Mx
(bu3nUeCKuil CMBICII.
Bonna pacnpoctpansieTcss B ympyroi cpeae co ckopocteio L=50 wm/c. Hammenbliee
paccTosiHue AX MEXIy TOYKaMU cpenbl, (a3l KojaeOaHWH KOTOPBIX MPOTHUBOMOJIOKHEI,
paBHO 2 M. OTnpeenuTh 4acTOTy V KoleOaHuH.

buner Ne24
DOHeprus ynpyrod BOJHBI U CpeAHEE 3HAUCHHE OOBEMHOM IJIOTHOCTU SHEPTruu (BBIBOJ).
Bekrop YmoBa-Ilolitnara. UHTEHCUBHOCTB BOJIHBI.
VYpaBHeHHE HEpa3pbIBHOCTH M ypaBHeHue bepuymniun (BeiBox). Kak oOpasyercs
«BcachIBaromuin» 3¢ ekt B kapOroparope?
Haiitu Bo3Bpamaromiyto cuiny F, B MomeHT t;1=1 ¢ u monnyoo sHepruto E marepuanbHoi
. 2r
TOYKH, COBEpIIaroel koyieObaHus Mo 3aKoHy x= Acoswt, tae A=20 cwm, a):?c .

Macca m Touku paBHa 10 r.

Buier Ne25
®dusnyeckuil MasTHUK W TEepHoJ ero koseOanuii (BbiBoxm). IlpuBeaeHHas mnmuHa. LleHTp
Ka4aHUs ¥ CBOMCTBO CONPSHKEHHOCTH (PU3NIECKOTO MasTHUKA.
IIpupoaa 3Byka. Cuiia u TpoMKOCTh 3ByKa. CKOpPOCTh 3ByKa B ra3oBOil cpefie. YIbTpa3ByK,
ero nonydeHue u npumerenne. dpdexr Jlomrepa.
ToHkuil 00pyd, MOJABELICHHBINH Ha 'BO3/b, BOUTHIM FOPU3OHTAIILHO B CTEHY, KoyieOJeTcs B
IUIOCKOCTH, TapajuienbHol crteHe. Paamyc R oOpyua paBen 30 cm. Haiitu nmepuon T
KosiebaHuit oOpyda. MOMEHT HHepIuM 00pyda OTHOCHUTEIIBHO OCH, MPOXOASIIEH uepes

1eHTp Macc, paBen J, = mR’

buier Ne26
O¢dexkr Marnyca. JloboBoe CONMPOTHUBIEHHE M TOABEMHAs CHJIAa. [pu NPUIHHBI
BO3HUKHOBEHUS JIOOOBOTO CONPOTHUBICHMS B BA3KOW >kuakoctu. [lomxbemHas cuia Kpblia
camoutera. @opmyna JXKykosckoro-Kyrra.
®opmyna [lyazeitns (BbIBOM).
B tpy6e c BHyTpeHHUM muameTrpoM d=3 cMm TedeT Boaa. OmnpeneauTh MaKCUMaTbHBIN

MaccoBbIii  pacxon BOAbl Quax TPU  JAMUHAPHOM  TEUCHHUH. Pro =10 ke/ m’;

Mo = 107 a-c.

buner Ne27
CKOpOCTh Te4YeHHs BSI3KOM JKUAKOCTH 1O TpyOe (BeiBox). JlaMmHapHOe M TypOyJieHTHOE
teueHus. Uem ompenensercsa xapaktep TedeHHs? Uto Takoe rpagueHT ckopoctu? Ero
HarpasieHue. Yucno Peiinomnbca.
["apmonnueckue konedaHus. YpaBHEHUE FapMOHHUYECKOTO ocIuuisiTopa (BeiBoxa). Ilepron
KoJIEOaHUH MaTeMaTHYeCKOro MasiTHUKA (BBIBOT). DHEPrusi TApMOHHYECKUX KOJIeOaHUH.
Onpenenuth nepuo T 3aTyxaromux KojiebaHui, eciu nepuo Ty COOCTBEHHBIX KOJeOaHMI
cucTeMbl paBeH 1 ¢, a jorapudmudeckuii fekpeMeHT 3aryxanus 0=0,628.

Buaer Ne28

42



VYpaBHeHHe 3aTyXalomMx KojeOaHuil. AMIUIMTYIAa M 4YacTOTa 3aTyXalolMX KoJeOaHuH.
JHexpement 3atyxanus. JlorapupmMuueckuii JeKpeMeHT 3aTyxanus. X ¢huznueckuii cMbICT
(BBIBOJIBI).

[Tagenue mapuka B BSI3KOH XKUAKOCTU. BbiBon popmyssl st ko3 uimeHTa BI3KOCTH 1
KUJIKOCTU. PUBUYECKHUI CMBICI ™).

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

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

o, T, o= (a)t + %) B pacCMaTPUBAEMbIl MOMEHT BPEMEHU.

buier Ne29

Wutepdepentyst n nudpakuus BOIH. YCIOBHA max W min uHTepdepeHnn. BosHoBas
HOBEPXHOCTh U (PpOHT BosIHBL. CTosune BOJIHBL. KOOpAMHATEI y3/10B U My4YHOCTEH CTOsSYEH
BOJIHBI (BBIBOJ).

Oueprust ynpyroil BosHbl (BeiBOA). CpenHee 3HaueHHE OOBEMHOM IUIOTHOCTU SHEPTUU
BOJIHBI (BbIBOZT). BexTop YMmoBa.

OnpeaenuTs KaXyIyrocs 4acTOTy V 3ByKOBOI'O CHUT'Hajla, BOCHIPUHHMAEMOI'0 MAalIMHUCTOM
CKOpOTO MO0€3/1a, €CIM CKOPBIN M0e3/1 MPUOIMKAETCS K CTOSAIIEMY Ha IMYTSIX 3JIEKTPONOe3ay
CO CKOPOCTBIO0 L=72 KM/4ac. DIEKTPOIIOE3]] TIOJACT 3BYKOBOM CUTHAJ 9acTOTON V(=0,6 K[ 1.

Buier Ne30

VYpaBHEHHE IUIOCKOH BOJIHBI, PACHPOCTPAHSIONIEIHCS B MPOM3BOJIBHOM HalpaBIeHUU
(BbIBOA). BonmHOBOE uMCiO M BOJHOBOW BEKTOp. AMIUIUTYyHa, (asa, JUIMHA BOJHBI U
CKOpPOCTb PaCIpOCTPAHEHUS BOJIHBI.
Dddext dorrepa. YapTpa3Byk, ero noiyueHue u npuMeHeHue. CKOpocTh 3ByKa B Ta30BOU
cpene. AKyCTHYECKOE U yJIeJIbHOE aKyCTUYECKOE COIIPOTUBIICHHMS.
Onpenenuts JIMHY Oeryuieil BOJHBI A, €CJIM B CTOSIUEH BOJIHE PACcCTOSIHUE | MEXAY:

1) mepBoit U AeBATOMN MydyHOCTAMH paBHO 20 cM;

2) nepBOH U LIECTHIM y3JI0M paBHO 20 cM.

Buaer Ne31
[lepuonnueckuit mpouecc. ['apmoHnueckue kosnebGaHus (ypaBHEHHE). AMIUIUTYAA,
nepuon, (aza, yactora KosiebaHuii. Y paBHEHHE TaApMOHUYECKOTO OCIUIUISATOPA (BBIBO).
Wutepdepentys u qudpakins BosiH. KorepeHTHbIE BOIHBI, YCIOBHS BOSHUKHOBEHHS max
n min uHTeppepeHunn. Crosune BosiHbL. KoopaumHaThl y370B M IMYyYHOCTEH CTOsSYEH
BOJIHBI (BBIBOJ).
B mupoxoit yacTé TOPU3OHTAIBLHO PACIIONIOKEHHON TPyObl TedeT He(PTh CO CKOPOCTHIO
L1=20 M/c. OmpenenuTs CKOPOCTh L2 HEPTHU B Yy3KOH yacTu TpyObl, eciau pazHOCTh AP
JaBleHUH B MIMPOKOH M y3kux yactax ee paBHa 10 klla. [lmotHOCTh p HepTH paBHA
0,9'10° kr/m’.

buser Ne 32
VYpaBHeHHe MI0CKON BOJHBI (BbIBOA). BOomHOBOE umciao M BOJHOBOM BekTOp. BosHoBas
MOBEPXHOCTh U (POHT BOJHBL. CKOPOCTHh PACIPOCTPAHECHHS] TPOJOJIBHBIX U TOTEPEYHBIX
BOJIH (BBIBOJ). JITMHA BOJIHBI.

F
Yem oTnmyaroTcs KHJIKOCTH W Ta3bl OT TBEpABIX Ten? B ueM paszHuMma Mexnay P:E 51

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

VYcnoBue maBanusi Ten (BHIBOL).

43



3. AmmumTyna 3aTyxaoomux kojeOanuil 3a 10 MHHYT yMeHbIImiIack B 5 pa3. OmnpenenuTsb
KO2(PHUITUEHT 3aTyXaHHUS Y.

Buier Ne33
1. dusuyeckwii MaITHUK: MEPUOJ KoieOaHUI (BBIBOM), MPUBEACHHAS JJIUHA, [IEHTP Ka4aHUs,
CBOMCTBO COMPSKEHHOCTH. Y paBHEHUE FrapPMOHUYECKOTO OCHMIUISATOPA (BBIBO).
2. BosHOBOE ypaBHEHUE (BBIBOJ).
3. Jlarynuwii mapuk aumameTrpoM d=2 cM MagaeT ¢ MOCTOSHHOW CKOPOCTBIO B TIIMIICPHHE.
SIBnsiercsa M ABWKEHUE TIIMIIEPUHA, BBI3BAHHOE MAJCHUEM B HEM IIapHKa, JaMHUHApHBIM?

Paam. =8’55'103 KZ/M3; Moy =L48 Ila-c.

Buier Ne34

1. CxopocTh Te4YeHHs BA3KOW KHMIKOCTH MO HWIMHAPHUYECKOW TpyOke (BbiBOA). I'paameHT
ckopoctH. JlamuHapHoe u TypOynentHoe TeueHue. Yucno Peiinonbaca.

2. Unrepdepennust BomH. KorepentHbie BonHbL Crosiame BoHBL KoopauHATBI y37I0B |
MyYHOCTEU CTOSTYEH BOJIHBI (BBIBO).

3. Juck pagmycom R=50 cm koiebGneTcsi OKOJO TOPU3OHTAIBHOM OCH, MPOXOASAIICH uepe3
CepelMHy paauyca AMCKAa NEPHEHAUKYISIPHO IUIOCKOCTH Jucka. OmpeaenuTbs MNepUof
KOJICOAHUH TaKOTO MAasSTHUKA U MPUBEICHHYIO JAIUHY L.

Bbuier Ne3S

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

2. YpaBHEHHE IBWKEHUS IPU BBIHYXKIACHHBIX KOJEOAHMSIX (BBIBOJ). AMIUIUTYAHO-4aCTOTHAs
XapaKTepUCTHKAa BBIHY)KJICHHbIX KojieOaHuil. Pe3oHaHc M pe3oHaHCHas 4YacToTa.
Pe3onancHas ammiutyna. Jloopornocts. lllnpuna pesoHaHCHON KPUBOIA.

3. Omnpenenuts JorapuMu4eckuil JEKPEMEHT 3aTyXaHust © cHUCTeMBl, I KOTOPOil pe30HaHC
HaOJII0JaeTCsl IPU YaCTOTE, MEHBIIEH cOOCTBeHHON YacToThl V=10 k't Ha Av=2 xI11.

Kpumepuu ¢hopmuposanus oyenok (oyenusanusn) KoJa10Keuyma no memam OUCUUNIUHbL

JlaHHBIN OMpOoC SBISETCS OJHUM W3 OCHOBHBIX CIOCOOOB yuéTa 3HAHUN CTYJIEHTOB IO
qucuuruinHe «MexaHuKay, KOTOPBIH MOXeT ObITh OCYIIECTBJIEH, KaKk B NHCBMEHHOH, Tak M B
ycTHOM (hopme. Pa3BEpHYTHIN OTBET CTyAEHTA JOJKEH MPEJCTaBIsATH COOON CBSI3HOE, JIOTHUECKH
MOCJIEI0BAaTeIbHOE COOOIIEHHE Ha 3a/JaHHYl0 TeMy, IIOKa3blBaTh €ro yMEHHE IPUMEHATh
onpeneneHus. Ilpu ouLeHke oTBeTa CTyIEHTa CIEAyeT PYKOBOJCTBOBATHCS CIEAYIOIUMU
KPUTEPUSAMH, YUUTHIBATH:

—  TIOJHOTY U MPaBWJIBHOCTH OTBETA;

—  CTENEHb OCO3HAHHOCTH, TOHUMAaHMsI U3YYEHHOTI'O;

—  s3BIKOBOE O(pOpPMIICHHE OTBETA.

B pesynvmame konnoxeuyma o0yuarouuxca o4eHUuGaOm no ciedyiouum Kpumepuim:

«OMAUYHBII  (BLICOKUL) YPOBEHb KOMNEemeHyuu» - CTaBUTCA 3a PadOTy, BBINOJIHEHHYIO
MOJTHOCTBIO 0€3 OMIMOOK M HEJO0YETOB; OOYYaIOLIUICS IEMOHCTPUPYET 3HAHUE TEOPETHYECKOrO U
MPAaKTUIECKOTr0 MaTepHala Mo TeMe MpakTUIecKoi padoTsl, pemeHo 100% 3anay;

«xopowiuti (HOPMAIbHBIL) YPOBEHb KOMNEmeHyuu» - CTaBUTCS 3a paboTy, BBITOJIHEHHYIO
MOJTHOCTBIO, HO TIPH HAJTMYUM B HeW He OoJiee 0/1HOM HerpyOoii olMOKH U OJJHOTO HeJlo4eTa, He Ooliee
Tpex HemoderoB. OOyJaromuiAcs IEMOHCTPUPYET 3HAHUE TEOPETHYECKOTO U IPAKTUIECKOTO
MaTepuaia Mo TeMe MPAaKTUYeCKOW padoThl, JOMYCKash HEe3HAUYUTENbHbIE HETOYHOCTH MPH PELICHUU
3amay, pemieHo 70% 3anay;

«V0061emMBOPUMENbHBIU (MUHUMATbHBILU, HOPO208bIll) YPOBEHb KOMNEemeHyuu» — CTaBUTCA 3a
paboty, ecnu OakajgaBp MPaBUIHHO BBITIOJHWI HE MeHee 2/3 Bcei paOoThl WM JOIMYCTHI HE Ooee
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OJTHOH Tpy0oii OIIMOKH U JBYX HEIOYETOB, HE OoJiee 0JJHOM Tpy0oil M OHOI HerpyOo# OmuOKHU, He
Oonee Tpex HErpyoObIX OIMHMOOK, OAHON HerpyOoil. OOydarommiics 3aTpymHSETCS C TPaBUIBLHOU
OLICHKOM MPEJUI0KEHHOM 3a/1a4uM, Ja€T HETIOIHbIN OTBET, peieHo 55% 3anau.

«Hey0081IemeopUmeNbHblll (HUdce Nopo208020) YPO8eHb KOMNemeHyuu» — CTaBUTCA 3a paboTy,
€CJIM YMCJI0 OIUMOOK U HEIOYETOB IIPEBBICKIIO HOPMY /ISl OLIEHKM 3 WJIM MPABWIBHO BBIIIOJHEHO MEHEE
2/3 Bceit paboTbl. O0y4JaronIMiics 1aeT HEBEPHYIO OLIEHKY CUTYaIHH, perieHo meHee 50 % 3aiau.

WroroBelii 0al, B COOTBETCTBHH C YCTAaHOBJICHHBIMH KPHTECPHUSAMH, OIPEICIACTCS
npernogaBareneM. MakcUMadbHOE KOJIMYECTBO OayuioB 3a JaHHBIA BUJA KOHTPOJSI MOXKET
coctasiark oT 0 — 8 6ajL10B.

5.2. Ouenounvie mamepuanvl 011 pyoeHcHO20 KOHmMpPOAA. Pybejicnviti konmponw
OCYIIECTBIIACTCS 10 O0Jiee UM MEHEE CaMOCTOSATENILHBIM pa3fesiaM — yu4eOHBIM MOAYIISIM Kypca |
IPOBOAMTCA IO OKOHYAHMHM HM3y4YeHHUs MaTepuana MOAYJS B 3apaHee YCTAaHOBIIEHHOE BpeMmsl.
PyGexxHbIl KOHTPOJIb TPOBOJUTCS C LENBIO ONPEACIICHUs KaYeCTBa YCBOCHUSI MaTeprasa yaeOHOro
MOJyJisl B LIelIoM. B TeueHune cemectpa MpOBOAUTCS MPU MAKUX KOHMPOIbHBIX MEPORPUAMUI RO
epaghuxy.

B kauectBe hopM pyOeKHOrO KOHTPOIS MOXKHO HCIOJBb30BaTh TECTUPOBAHHE (MMMCbMEHHOE
WJIM KOMIIBIOTEPHOE), MPOBEACHNE KOJUIOKBUYMAa WJIM KOHTPOJIBHBIX padoT. BeimomHsembie paboTh
JOJDKHBI XPaHUTHCS Ha Kadeape TeueHHH Y4eOHOro roja ¥ Mo TPeOOBAHUIO MPEAOCTABISATHCS B
Vmpasnenue KoHTpoJisi kadectBa. Ha pyOexHbIE KOHTPOJBHBIE MEPOTPHUITHS PEKOMEHIYETCS
BBIHOCUTH BECh ITPOrPaMMHBINA MaTepHuall (Bce pa3zielibl) MO0 AUCIUILIIHHE.

5.2.1. Ouenounvie mamepuaivl: mecmogvie 3a0anus no oucuunaune «Mexanurkay
(xkoumpoaupyemas komnemenyus OIK-2, IIKC-3.1). I1oaHbIA IEPpEUYEHD HECHIO8bIX
s3a0anuii npeocmaenen ¢ IJOUC —http://open.kbsu.ru/moodle/course/view.php 2id=1240)

1. Kunemaruka npsiMmoJIMHEHHOI0 IBUKEHMSI.
1. VCKOpeHHe MaTepHalbHOl TOYKH, ABIDKYIIEHCS COTIACHO ypaBHeHHIO x=A+Bt+Ct’, roe C= —
0,5 M/c’, B MOMEHT BpeMeHH t=4 c: (2)

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

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

3. CkopocTh Tena B HauBBICIIEH TOYKE IMOJbEMa, €CIM €ro OpOCHIM BEpTHKaIbHO BBEPX C

HavYaJIbHOU CKOpocThIo 30 M/C (B M/C): (D)
1)10 2) 20 3) 40 +4)0 5) 50
4. Moayns BeKTOpa r=5i =7j+k paBeH: (1)
17,5 2)93 3) -8,66 +4) 8,66 5)-7,5
O, =4 —5j+k | 0,=-2i+7j-5k. D

5. CymMma 1ByX BEKTOPOB

)53 2)45  3)0 +4)2i+2j-4k 5 60 +12j+6k
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6. [1yTh, IpOMICHHBIN TEJIOM 3a 5 ¢, €CIM Ha pUC. MPEACTABJICH rpaduK 3aBUCUMOCTHA TPOCKIIUN

YCKOpPEHHSI OT BpPEMEHH day(t), a HavaubHas CKopocTh Tenma paBHa 0 (B M):
2)

T
a , M/ct

2

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

2. KunemaTnka KpUBOJMHEHHOT0 IBHKEHHUS.
1. HayanbHasg ckopocTh KamHs, OpOIIEHHOTO C BBIIIKM B TOPU3OHTAIILHOM HANpaBIEHUH U
yOaBIIero Ha 3eMito 4Yepe3 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 BPEMEHHU, KOTJla HOPMAJIbHOE YCKOPEHUE TOYKH, JIBHXKYIIECHCS IO
OKpyKHOCTH paguycoM 10 M paBHO 4,9 M/c”> , a BEKTOPHI MONHOTO H HOPMAIBHOTO YCKOPEHHI
o6pazyror yron 60°: 2)

1) 6,5 m/c 2) 7,0 m/c 3) 7,0 pan/c 4)8,0m/c  5)8,5pan/c
3. CkopocTb Msya, OpOIIEHHOTO ¢ HadyaldbHON ckopocThio 20 M/C MOJ YoM 60° k TOpU30HTY, B
BBICIIIEH TOYKE TpaeKTOpuu (B M/C): (1)

1S5 2) 10 3) 15 4) 20 5)25
4. Yri0BO€ YCKOpEHHUE KOoJIeca, BPAIaBIIEToCsl ¢ YaCTOTOH 5 ¢! 1 ocTaHOBUBIIErOCS yepe3 | MuH.
I0CJIE Hayasa BpalleHMs: (1)

1)-0,75m/c>  2)0,52m/c>  3)0,35¢?  4)-0,52¢*  5)0,75¢”
5. JluHeiiHasi CKOPOCTh TOYEK 3€MHOM MOBEPXHOCTH, JICKAIIMX HA IIUPOTE 60° (R3=6400 xm):

(1)

1) 250 m/c 2) 300 pan/c 3) 365 pan/c 4) 233 m/c
6. BekTop 1moyiHOTO YCKOPEHUS IPH KPUBOJIMHEWHOM JIBHKCHHU: (1)
1 a=a,—a. 2) d=.la+a’ 3) a=.la -a’
. dv
a=— L. =
4) dt 5y a=a-R 6) 4=dtd;
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3. /IluHamMuKa MAaTepHAJIbLHOW TOYKM M TeJa, ABWKYIIErocsi mnocrynarejbHo. Cwibl B
MexaHHKe. 3aKOH coXpaHeHHMsi uMIyJbca. PaGora, 3Heprus, MOIHOCTb. 3aKOH COXpPaHEHUs
JHEpPIuH.

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

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

2. Cuna conpoTHBIICHUS BO3/1yXa, €CJIM TEJIO0 MAcCOM 3 KT MaJaeT B BO3JyXE C YCKOPEHUEM 8 m/c’:
(1)

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

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

D10°;  2)10"m;  3)14-10°%; 4) 10°m; 5) 13,6-10%Mm.

4. OTHOIICHHE HAYabHOW KUHETHUYECKON PHEpPruM Tela K €ro KMHETUYECKOW SHEPruu B BEepXHEH

TOUKE  TPAeKTOPHH, ecId  Teno  Opomeno  mox  yrmom  60° Kk ropusoHTy:

(1)

D1 2)2 3) 4 4) 5)

5. U3MmeHeHue BHYTpeHHEH HHEpruM JABYX IIApOB MaccaMd 2 KI' M 3 KI, ABWXKYLIUXCS CO
ckopocTsiMu 8 M/C M 4 M/C, COOTBETCTBEHHO, IIOCJIE HEYNPYroro yiapa, €clid Iapbl ABUXKYTCS
HaBCTPEdy APYT APYTY: (2)

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

6. XKecTtkocTh cuctembl JABYX MNpyXuH ¢ xectkocTsmMu 5 kH/mM m 10 xH/Mm, coeamHeHHBIX
nocneaosarenbHo (B kKH/M): (1)

1)3,1 2)32 3)3.3 4)3,4 5)3.,5

4. luHaMUKa BPallaTeJIbHOI0 ABUKeHHs. 3AKOH COXPAHEHUsI MOMEHTA UMITYJbCa.
1. Tleperpy3ka, WCHBITBIBacMas JISTYMKOM B caMoJieTe, OMKCHIBaromeM meriio Hecrteposa
pamuycom 200 M, B HWXKHEW TOYKE TPACKTOPUHU, €CIU CKOpocTh camojiera 100 w/c:
(1)

1)2 2)4 3)6 4)8 5)10
2. Yron OTKJIOHEHHSI HUTH MasTHUKA C TPYy30M MacCcoi m OT BEPTHUKAJH, €CIIU HATSHKCHUE HUTHU B
MOMEHT TIPOXO0’KJICHHUS MOJI0KEHUSI paBHOBECHsI paBHO 2mg: (2)
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1) 60° 2) 45° 3) 30" 4) 50" 5)90°
3. MOMEHT HHEPIMH TOHKOTO OJTHOPOAHOTO cTepxHs AnuHoi 30 cM u maccoil 100 r OTHOCUTENBHO
OCH, TEpPIEHIUKYJISPHOW CTEpXKHIO M IPOXOoIAUle uyepe3 ero KoHen (B KF‘Mz)I
(2)

1)1-10° 2)2-107 3)1,5:10° 4)3-107 5)4-107

4. JluneliHasi CKOpOCTH IICHTpa IIapa, CKaTHBIIETOCS 0€3 CKOJBXKEHHS C HAKIOHHOW IUIOCKOCTH

BbICOTOM 1 M (g=10 M/c?): )
1) 4,25 2) 3,52 3)3.,78 4) 4,75 5) 5,01
5. MOMEHT MHEpPUUH CUCTEMBI MAaTEPUATIbBHBIX TOYCK: (1)
Z[m,r x—] mpln m &
2) 3) dr 4) Miti 5) dt

6. Cuia Kopuoinuca, ¢ KOTOpoil moe3 JEHCTBYET Ha PEibChl, €CIM MOE3/] MacCOd m HAET Ha
IIMPOTE (@ C Iora Ha CEBEpP CO CKOPOCThIO UL (M - yriaoBasi CKOPOCTh BpaleHUs 3eMIN BOKPYT

CBOEH OCH): (D)

1) 2) mo’R sin@ 3) 2muesing 4)

5. KoJjie0aTeibHOE IBHKEHHE

1. CKopocTh  TOYKH, COBEpIIAIOIICH  TapMOHWYECKHE  KoJieOaHHUsT  TO  3aKOHY
x=Acos( ), e A=2 cM, = !
= 6 pax, B  MOMEHT BpemMeHH  t=1 c (B WMo
(1)
1) 0,01 2) 0,02 3) 0,03 4) 0,04 5) 0,05
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2. Hauvanbnast ¢a3za xoneOaHWil TOYKH, COBEPIIAIONINNA TapMOHHYECKHE KOJEOAHHUsS IO 3aKOHY

X= riae (1)
1) 18° 2) 36" 3) 54° 4) 18 pan 5) 54 pax

3. MakcuManbHOE 3HAYCHHE KWHETHYECKOW JHEPruH, €cCld KOJIeOaHUs MaTepHajIbHOH TOYKH

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

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

2)

1) 1,55 2) 1,76 3) 1,80 4) 2,55 5) 1,80
5. V3MeHeHHME MaKCUMalIbHOW KHWHETHYECKOW OSHEPruM TapMOHUYECKHUX KOJeOaHW, eciu
aMIUINTYy/1a KosieOaHul yBenuuuTes B 4 pasa: (1)
1) ymensmuTcs B 2 pasza 2) yBenuuuTtcs B 16 pa3
3) He u3MeHHuTCA 4) ymensiutcs B16 pas

5) yBenuuutes B 4 pasa

. . . 2
6. Ilepuox xonebanuii cronbuka pryru maccoit 120 r B U- o6pa3Hoit TpyOke ceuenuem 0,3 cM™ nipu
BBIBE/ICHUHU €T0 U3 MOJIOKEHHUs paBHOBECHS (B C): (2)

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

6. BosiHbI B ynpyroi cpeme. AKycTuKa
1. Jliua BOJTHBI, el BOTHOBOE drcio k=2 M (B M): (1)

1) 6,28 2)3,14 3) 0,32 4) 4,55 5) 12,56
2. YacToTa xonebaHuii, eclii BOJTHA PacIpOCTpaHsIETCS B YIIPYroi cpene co ckopocthio 100 m/c, a
HaMMEHBIIIEE PACCTOSHUE MEXKIY YaCTHIIAMHU Cpefibl, a3bl KOIeOaHUH KOTOPHIX MTPOTHBOIOIOKHHI,
1 m(BTIn): (1)

1) 10 2) 20 3) 30 4) 40 5)50
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3. CkopoCTb NPOJIOJIBHBIX YIIPYTUX BOJH B AJIIOMUHHH ( pA1=2,7-103KF/M3; E=69
I'TIa) (B km/c): (1)
1)1 2)2 3)3 4)4 5)5

4. OTHOLIEHHE CKOPOCTEHl 3ByKa B a30T€ M KHUCIOPOAE NpU OJAMHAKOBOM TEMIIEpaType TIa30B:
)

11,1 2)1,2 3)0,8 4) 0,7 5)1,3
5. Kaxymasicst yactoTa ToHa JJIs Maccakupa, Korjaa rmoesz npubsmxaercs co ckopocteio 40 M/c k
AJNIEKTPOBO3y,  TYIOK  KOTOoporo  pgaer  curHain  vactoror 300 Tu (B T
@)

1) 350 2) 400 3) 300 4) 336 5) 420
6. AMIUIUTY1a 3BYKOBOT'O JIaBJICHUS B CyXOM BO3AyXe (CKOpOCTh 3ByKa 332 M/c), eciu aMIUIUTYAa
KoneOaHWi  dYacTul Bo3myxa 2  MKM, a dacrora 3Byka 500 T, (B [Ila):
@)

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

7. PeasiTuUBHCTCKAA MEeXaHUKA

1. Kunetnueckas SHEpPIuUa peJIHTI/IBI/ICTCKOI\/'I qaCcTulbl MaCChbl 1M, ):[BH)KymefICH CO CKOpPOCTBKO V!

(1)

1) 2) moc? 3) moc?

2 2
4) myc 5) mc
2. TlonHast SHepruss W WMIYJIbC PEIATUBUCTCKOM YACTHUI[BI C MacCOil TOKOS m( CBSI3aHBI

COOTHOILICHUEM: (D)

1) E*+P*C*= c* 2) E=
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3) P2C*-E’S 4) E*- P*C* = c’

3. PensiTuBHCTCKOE 3aMeJIEHUE XOJla JABUXKYIIUXCS 4acoB (At - Bpemsi, ©3MEPEHHOE 0 YacaM B

HETOJIBUKHOM cucTteme OTCYeTa, At - coOCTBEHHOE BpeMsi):
)

1) At'= 2) At=

3) At=At 4) At=

4. PensatuBucrckas (popmyna CIOKEHUS CKOPOCTEH, eciu L' - CKOpocTh OoTHOcUTeNnbHO K', v -

MEepPEeHOCHAasi  CKOPOCTh, UL - a0COJIIOTHast  CKOPOCTh  (CKOpOCTh  oTHOocutenbHO  K):
)

1) 2)

3) 4)

5. CkopocTh, TIpH KOTOPOW KHUHETHUYECKas dHEPrus JI000W YacTHIIBl paBHA €€ DHEPTHH TMOKOs (B
M/c): (1)

1)2,4-10° 2)2,5-10° 3)2,6:10° 4)2,2:10°8 5)1,8-10°

6. luBapuaHTHOH BelMYMHON B IpeoOpazoBanusix Jlopenna sisiercs: (1)

1) macca 2) Bpems 3) nmuHa  4) OpOCTPAaHCTBEHHO-BPEMEHHOM MHTEPBAI  5) CKOPOCTh

6) ycKopeHue
7. Kunernueckas sHeprus Ex u nMmiynsc P pensTHBHCTCKOM 4aCTHIBI C MAacCOM MOKOSI M( CBA3aHBI

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

4) 5) pc’=Ei(Bit2mc’)

8. CkopoCTh, TpH KOTOPOW MPOJOJIBHBIE pa3Mepbl Tela yMEHbIIATCS B JABa pa3a (B M/C):
(1)

1)2,0-10° 2)2,7-10° 3)2,8-10° 4)2,3-10° 5)2,6-10°

8. 'mapocTraTnka U rHAPOAMHAMHUKA

1. YpaBHEHHE HEPA3PHIBHOCTU CTPYH UMEET BUJL: (1)
1) 2) 3) 18] '82202202'81

4) 5)

2. YpaBuenue bepaysum B o0111em ciiydae UMeeT BU/I; (D)
1) 2)

3)PH 4) P

3. 3akoH HploTOHA /17151 BA3KOW KHUAKOCTH (1) - BI3KOCTB): (1)
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AP

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

4. Yucno PeliHombaca msis TMOTOKA BS3KOHW KUAKOCTH B TpyOke amamerpom d (p, m, L -
IJIOTHOCTD, BA3KOCTb U CKOPOCTb JKUIKOCTH, COOTBETCTBEHHO): (1)

1) 2) 3)

4) 5)

5. SIBnsieTcst MM MOTOK BOJBI JJAaMUHAPHBIM, €CIIM BoAa TedeT mo Tpybe nuamerpom d=10 cm co
cpenHert ckopocThio 10 M/c (BSA3KOCTH BOJIBI n=10'3Ha-c): (1)

1) na 2) HeT 3) TypOyneHTHbII

6. JIBuykeHue KUIAKOCTU SBJISIETCS TypOYJISHTHBIM MpU IBUKEHUU 1IapUKa B )KMIKOCTH, eciu (Re-

yucio PeitHonbca): (1)

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

Kpumepuu ¢hopmuposanusn oyenok no mecmoevim 3a0aHusm:
(6 OamioB) — mONyYarOT OOydwarolmuecs C MPaBWIHHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIC
Borpockl. Beimonueno 90 - 100 % npenoKeHHbIX TECTOBBIX 3aJJaHUN;
(4 6amna) — moay4daroT 00yJaronuecs: ¢ MPaBWIHBHBIM KOJTMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI
—70-89 % ot 001Iero 00beMa 3aJaHHBIX TSCTOBBIX 3a/IaHUIL;
(3 6amta) — momy4daroT 0OyJaronuecs: ¢ MPaBWIHBHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
— 50 -69% ot 0011eT0 00BbEMA 3aJaHHBIX TECTOBBIX 3aJaHHUIH;
(2 6amma) — momy4daroT 00yJaronuecs: ¢ MPaBUILHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI
—menee 30-49 % ot obiiero o0bema 3a/laHHBIX TECTOBBIX 3a/IaHUH.
(1 6amn) — momy4yaroT 00yJarImuecs C TPaBUIHLHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE BOTIPOCHI —
meHee 10-29 % oT obmiero o6bemMa 3aJaHHBIX TECTOBBIX 3aJaHHA.

5.3. Oyenounvie mamepuanvt 0151 RPOMEHCYMOUHOU
ammecmayuu (koumpoaupyeman komnemenuusn OIIK-2, ITIKC-3.1).
Llenvio npomesxcymounvix ammecmayuii TO JUCHHUILUIAHE SBISETCS OIICHKA KadyecTBa
OCBOCHHS NUCHUITIINHBI 06y‘IaIOH_II/IMI/ICH.
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[IpomexxyTouHasi aTTecTalys TpeAHAa3HAYeHA i OOBEKTHBHOTO MOATBEPXKICHUS U
OLICHUBAHMs JOCTUTHYTBIX PE3yJbTaTOB OOYYEHMs IOCJIE 3aBEPINEHUS HM3Y4YECHUS AUCLUUIUINHBI.
OcymiecTBisieTcs: B KOHLIE CEMECTpa M IpPEACTaBiIsseT COOOM HTOroBYIO OIEHKY 3HAHUH IIO
JUCLUIUINHE B BUAC TPOBEICHUS IK3aMEHA.

[IpomexxyTouHasi arTecTanus MOXET MPOBOAUTHCS B YCTHOM, MUCbMEHHOH ¢opme, U B
¢dopme TectupoBanus. Ha npoMexyTouHyro arrectanuo orBoaurcs 10 30 6amios.

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. JIBw>xeHue MarepuaibHOM TOYKM MO KPUBOJMHEWHON TpaekTopuu. TaHTeHIUMAIbHOE,
HOpMaJIbHOE M IIOJHOE YCKOpeHHA. DopMyssl MyTH M CKOPOCTH IIPU PaBHOIIEPEMEHHOM
BpalIaTeIbHOM JBUKECHUH.

2. Unrepdepenuus u audpaxuus BosH. Crosiluue BOJHBL YCIOBUS mMax U min MHTEPQEpEeHLUH.
KoopauHnats! y3/10B ¥ IIy4HOCTEHN CTOSUEN BOJIHBI (BBIBO).

3. 3apaya. HaiiTi yckopeHue a 1eHTpa 0OHOPOIHOIO 1Iapa, CKAaThIBAIOIIErocs 0e3 CKOJIbKEHHUS 110
HAKJIOHHON IIJIOCKOCTH, OOpasyrouiel yros o ¢ ropu3oHTOM. Yemy paBHa cuiia TpeHUs
CLEIUICHNUS 11apa U IIOCKOCTU?

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Bekropsl. JleiictBus Haa BekTopamu. CKalsipHOE U BEKTOPHOE MPOM3BeACHHs. Paguyc-BeKkTop.
EnuHuyHbIE BEKTOPHI.

2. MoMeHT uMHepuMH TBEpAOro Tejla. MOMEHT MHEpPLUH Teja BPALICHUs NPOU3BOJIBHON (OPMBI.
Teopema Itoiirenca-IlteitHepa (BbIBOM).

3. 3amauva. OnpenenuTs CUy, C KOTOPOM BHHTOBKA JIEWCTBYET HA IUIEUO CTpEJIKa MPHU BBICTpEIE,
€CJIM CYUTATh, YTO CO CTOPOHBI BUHTOBKH JIEHCTBYET MMOCTOSIHHAS CUJIa, KOTOPasi CMEIAeT TIeY0
cTpenka Ha S=1,5 cM, a myJis MOKUAAaeT CTBOJ MTHOBEHHO. Macca BUHTOBKH 5 KT, Macca myau 10
I, a CKOpocTh ee npu Beiiere V=500 m/c.

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. Ilepumoguueckuit mporecc. ['apmonndeckue konedanus. I'paguk rapMOHHYECKHX KOIeOaHU.
AMIuTyzaa, nepuos, (asa, yactora KosedaHuil. Y paBHEHHE TapMOHUYECKOTO OCIUIUISITOPA.

2. NnepuuanbHble cuctembl orcyera. Ilpunnun otHocurensHocTu. I[IpeoOpasoBanus [ammmes.
WuBapuanTtsl npeoOpazoBanuii ["anumnes.

3. 3agaya. I'py3 maccoit m=3 T mogHMMaroT JebeIKkoil ¢ yckopeHuem a=2 M/, Onpenenutsb
paboty, Ipou3BeCHHYIO B TIepBhIe 1,5 ¢ OT Havasa moabema.

3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. OHeprus rapMoHuueckux Kosebanuil. [IpencraBieHne rapMOHHMYECKHX KoieOaHUN B
KoMILIeKCHOU (opme. CroxeHne TapMOHHUECKUX KonebaHuil. buenus.

2. Kunemaruka tBepaoro Tena. [loHstue abcomoTHO TBepaoro tena. CtemeHu CBOOOMBI. YTIIbI
Otinepa. IlocTynarenbHoe, MIOCKOE M BpalllaTelIbHOE JIBHKEHUS TBEPAOrO TeNa. YpaBHEHUS
JBUKEHHS TBEPAOTO Tea.

3. 3amaya. Haiitu yckopenue cBoboaHoro najneHust Ha JlyHe, ecnu ee paauyc paBeH 1738 kwm, a
CcpeaHss INOTHOCTH cocTaBisieT 0,6 miotHocTH 3emun. [InotHocts 3emnn - 5,4 r/em’.

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. MoMeHT wHepiuu TBepaoro tena. TeH3op wHepruu. OceBble W IEHTPOOEKHBIE MOMEHTHI
HHCPLIUH. MowmeHT HHCPIUHA CIUIOIMIHOTO U IMMOJIOTO HUJINHAPOB (BBIBO,H).
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. Cuna. I'paBuTaninoHHasl U HHEPLIMOHHAs Macchl. 3akoHbl HproToHA. [IpuHIMT 3KBUBAJIEHTHOCTH.
. 3agada. I'mps maccoir 0,5 Kr mojBemieHa K MPYXKHHE, >KECTKOCTh Kotopoi k=32 H/m, m
COBEpILAET 3aTyxawume Kojebanus. Onpenenuts Mepuoj 3aTyXalolMX KoyeOaHui, ecinu 3a
BpeMsl JIBYX MOJIHBIX KoJieOaHUi aMIUIUTYy1a yMeHbIuIach B 20 pas.

3K3AMEHAIIMOHHBIN BUJIET Ne 6

. PenaTuBuCTCKOE YypaBHEHUE IBH>KECHHS. 3AKOH COXPAHEHHUS SHEPTUHU B PEIATUBUCTCKOM CilyYae.
PenaruBucrckass macca. CBsi3b MEXAY PEIATUBUCTCKUMH HUMITYJIbCOM W KHUHETUYECKOU
SHEPrUeH.

. CBolicTBa KHUAKOCTEHN U ra30B. 3aKOHBI THAPOCTATUKU. Y paBHEeHUE bepHyu.

. 3amava. Teno OpoIIeHO ¢ HAYaTBbHOM CKOPOCTHIO V) MO/ YTIIOM O K TOpU30HTY. Haiitu ckopocThb
T€JIa B BBICIIEH TOYKE MOJBEMA U B TOUKE €0 MaJCHUs Ha TOPU3OHTAIBHYIO INIOCKOCTD.

3K3AMEHAIIMOHHBIN BUJIET Ne 7

. Bszkocts. 3akon HeroTona juist sxunkoctu. Yucno PeitHonbaca. [lorpanuunsiit cinoi. @opmyna
Croxkca. ®usnueckuii cMblica K03 UIMEeHTa TMHAMUYECKON BA3KOCTH.

. OcHOBHOM 3aKOH JUHAMHWKHW BpallaTCJIbHOI0 JABWIKCHHA TBCPAOro TEJa. CpaBHI/ITCHBHaﬂ
XapaKTepUCTHKA [TOCTYNATEIbHOTO U BPALIATEIbHOTO IBUKECHUH.

. 3anava. Kakoil nomxHa ObITh cuiia F, ynepkuaromas Opycok Macchl m Ha TJ1aAKOM HaKJIOHHOU
IUIOCKOCTH, €CJIM YroJl HakjJOHa IUIOCKOCTM K TOPU30HTY paBeH o M cwia F mapamienbHa
HaKIOHHOM 1ockocTH? Koaddunuent tpeHus Opycka o IuiockocTh paBeH f. Haiftu cumy
peakuuu N II0CKOCTH.

3K3AMEHAIIMOHHBIN BUJIET Ne 8

. Ileproapl koneGaHWi MaTEeMaTHYECKOIrO, MPYXKHUHHOTO U (PU3NYECKOTO0 MASTHUKOB (BBIBOJ).
CBOICTBO CONPSYKEHHOCTH U NMPUBEIEHHAs JUIMHA (PU3HMUECKOTO MasiTHUKA.

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

. 3agaua. Yepes 6510k B BuJe Aucka mMaccoil m=80 T mepekuHyTa TOHKas TMOKas HUTh, K KOHIIaM
KOTOpoi mojnBemieHsl rpy3sl maccamu m;=100 r u m;=200 r. C KakuM YCKOpeHHeM OyayT
JIBUTAThCSI TPY3bl, €CIIM UX MPEI0CTaBUTh caMuM cebe? TpeHuem npeneOpedb.

3K3AMEHAIIMOHHBIN BUJIET Ne 9

. IloreHnuanbHbIe CUIIBI, pabOTa, MOIIIHOCTb, TOTEHIMAIbHAS M KHHETHYecKas sHepruu. Padora B
MOTEHIMAIBHOM I10JI€. 3aKOH COXPAaHEHHSI MEXAHUYECKOW SHEPIHH.

. CraunonapHoe TeueHue. 3akoH bepHymiu. YpaBHenue HepaspbiBHOcTH. Popmyna [lyazeins
(BBIBON).

. 3amava. MartepuanbHasi TOUKa Maccoil m=>5 T coBepIIaeT rapMOHHYECKUE KOJIeOaHUs C 4aCTOTOM
v=0,5 I'u. Ammuiutyna koneGanuit A=3 cM. Omnpenenutb: 1) ckOpocTh V TOYKH B MOMEHT
BpEMEHH, Korja cMeleHne x=1,5 cM; 2) MakcuMaibHyto cuiy F, NeHCTBYIOLIYIO Ha TOUKY; 3)
MOJTHYIO SHEPTHIO E KOIeOIomencst TOYKH.

3K3AMEHAIIMOHHBIN BUJIET Ne 10

. JluHamMuka Ten mnepeMeHHOM Macchl. YpaBHeHue Memepckoro. Popmyna [{HOIKOBCKOTO
(BBIBOJIBI).
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BoxHOBO# mporiecc. YpaBHEHHE BOJTHBI, paCIPOCTPAHSIONICHCS B MMPOU3BOJILHOM HAIMPaBICHUH
(BeIBOT). BOTHOBOE 4MCIIO 1 BOTHOBOM BEeKTOp. PazoBasi CKOPOCTb.

. 3amaga. Cucrema coBepimaeT 3aryxarommue koiebanus ¢ dactoroir v=1000 I'm. Onpenenutsb

4aCTOTY Vo COOCTBEHHBIX KOJICOAHHMH, €CIIM PE30HAHCHAS YaCTOTa Vpe;=998 I,

3K3AMEHAIIMOHHBIN BUJIET Ne 11

. BomHOBO# mporiecc. YpaBHEeHHE TIIOCKOH U cheprudeckoii BoH. BomHOBOe ypaBHEHUE (BBIBO).
. luHaMKKa CHUCTEMBbl MaTepUANbHBIX TOYEK. MOMEHT HMITyJIbCa, MOMEHT CHJIbI, YpaBHEHHE

MoMeHTOB. LlenTp mMacc (BbIBON).

. 3agada. B TpyOe ¢ BHyTpeHHUM IuaMeTpoM d=3 cM TedeT Boja. OnpeneauTh MaKCUMaIbHbIN

MAaCcCOBBIN PacxoJl BOJBI IIPH JIAMUHAPHOM Te4eHUU. Re;=0,5; Nsonu =107 Ma-c.

3K3AMEHAIIMOHHBIN BUJIET Ne 12

. I[Ipeobpazosanus Jlopenna. Cneacrus npeoOpazoBanuii Jlopeniia.
. 3BykoBble BOJMHBI. CKOPOCTh pacrnpocTpaHEHHs 3BYKOBBIX BOJH B razax. [ pOMKOCTb, 3ByKOBOE

JaBJICHUC, DOHCPIUAd 3ByKOBOfI BOJIHBI.

. 3agauda. Toukuit crepxenp maccoit 300 r u nuHOM 50 cM Bpalaercs ¢ yriioBoi ckopoctbio 10

-1 o o o

C B TOPU3OHTAJIBHOM IJIOCKOCTU BOKPYI BEPTUKAJIBHOM OCH, HMPOXOASIIEH uYepe3 CepeiuHy
cTepxkHs. HaliT yriaoByro CKOpOCTh, €CJIN B ITPOLIECCE BPALICHUS B TOM XK€ IJIOCKOCTU CTEPKEHD
NIEPEMECTUTCS TAK, YTO OCh BPALECHUsI IPOMIET Yepe3 KOHEL] CTEPIKHSL.

3K3AMEHAIIMOHHBIN BUJIET Ne 13

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

KOCMHUYECKHE CKOPOCTH (BBIBOJ).

. Bunel nepopmanuu. OgHoocHoe pactskeHue u cxkarue. [Ipocroit casur. M3rud m xpyuenue.

3aBucUMOCTH JleopMalvy OT HanpsKeHus (rpaduk).

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

Mmacie. SIBisercs JM JABM)KEHHWE Macia, BHI3BAHHOE MaJeHHEM B HEM IapuKa, JaMUHApHBIM?
Kpurnueckoe 3nadenue umcna Pelinonbiaca Re,=0,5. pM=8,9-103 KF/M3; pKa,;T_=0,96-103 KF/M3;
Nkacr.=0,987 I1a-c.

3K3AMEHAIIMOHHBIN BUJIET Ne 14

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

noabeMHas cuia. pdexr Marnyca.

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

CTOJIKHOBCHHMA.

. 3amaga. Teno BpamaeTcss BOKPYr HEMOABMKHON ocu 10 3akony ¢ =10+ 20t — 2t%. Haiitu

BEJIMYMHY U HaIpaBJi€HUE MOJHOTO YCKOPEHHUS! TOYKHU, Haxojsueics Ha paccrosuuu 0,1 M ot
OCH BpallleHHUs, 1JIsI MOMEHTA BpeMeHU t=4 c.

3K3AMEHAIIMOHHBIN BUJIET Ne 15

. 3aTYXaIOH_II/IC KoJIeOaHusI. ypaBHeHI/IC JABHOKCHUA npu 3aTyXaromux KOJICOaHMSIX.

Jlorapudmudeckuit JEKpeMEHT 3aTyXaHUs U IEKPEMEHT 3aTyxaHus. X Gu3ndecKuii CMBICIL.
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. IloHaTne MarepuanabHOM TOYKH. TpackTopus, NEpeMELICHUE, CKOPOCTb U YCKOPEHHE TOYKH.
Onucanne NBWKCHHUS MaTEPUAIBHOW TOYKHA B BEKTOPHOM M KOOPAWMHATHON dopmax. DopmMyisl
MyTH U CKOPOCTH IIPU PABHONIEPEMEHHOM JIBMKCHUH.

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

o 2 o
COBIAJAIONIEH C OChIO HUIMHAPA, 10 3akony @ =12+ 8t —0,5t°. Ha wmmungp neiictyer
cuJia, KacarelibHast K HOBEPXHOCTH. ONpPeIeUTh 3TY CUILY U TOPMO3SIIIHI MOMECHT.

3K3AMEHAIIMOHHBIN BUJIET Ne 16

. BeinyxkeHnble KoneOaHus. YpaBHEHUE JIBIDKCHUS TIPU BBIHYKICHHBIX KojeOaHusx. Pe3onaHc.
Ho6potHocTh. Illnpuna pe3oHaHCHON KPHUBOM.

. Kunernueckast aueprusi TBepaoro tena. Pabora BHENIHMX CHJI MIPH BPAIICHWH TBEPAOTO Teia
BOKPYI  HEMoJABIWXHOM ocu. CpaBHUTENbHAsi XapaKTEpUCTUKAa  IMOCTYNAaTeNbHOTO U
BpaIIaTeIbHOTO JIBM>KCHHM (Ta0nuia).

. 3amava. Ha ckonpko kuiorpamm yMeHbIIUTCS Macca CoJHIIA 3a CYTKH, €Ciii 0o0I1asi MOIIHOCTh
n3mydennst COIHIA B CYTKH paBHa 3,8-10°° Br?

3K3AMEHAIIMOHHBIN BUJIET Ne 17

. 3aKOH BCEMHPHOTO TATOTEHHs. [ paBUTAllMOHHAs SHEPrHsi MIapooOpa3zHOro Tena (BBIBOM).
I'paBuTanmoHHblii paguyc. HanpsykeHHOCTh M OTEHIMA IPaBUTALIMOHHOI'O MOJISL.

. Hedbopmanus pactskenus u ciasura. 3akoH ['yka. I'paduk 3aBucumoctu nedopmanuu ot
HaANpPsDKEHUs. DHEprus U INIOTHOCTh 3HEPTUHN YIIPYrux aedopManuii (BbIBOJ).

. 3ajava. DHeprus 3aTyxaroUMx KojeOaHWi MasTHUKA, MPOUCXOAALIMX B HEKOTOPOH cpexe, 3a
Bpems t=1 MUH ymeHblInIach B n=64 pasza. Onpenenutb KOdPUIUEHT CONPOTUBICHUS CPEBL,
ecsn Macca MasiTHuKa m=0,1 kr.

3K3AMEHAIIMOHHBIN BUJIET Ne 18

. HemnepumaneHele cuCTEMBI OTcUe€Ta, ABWXKYIIHMECS NPSIMOIMHEMHO-NOCTynarenapbHo. Cuisl
nHepuuu. Hesecomocts. [IpruHIMI S5KBUBAJICHTHOCTH.
. Pabota cui TspKeCTH, CHIT YIIPYTOCTH U CUJT TATOTEHMSL.

. 3anaua. TouKka JBMIKETCS MO OKPYKHOCTH PAMyCcOM R=2 M COTJIACHO YPABHEHHIO & = At? , TIe

A=2 m/c’. B KaKoif MOMEHT BPEMEHH t HOPMAITFHOE YCKOPEHHE TOUKH PABHO TAHTCHIHATHHOMY?
Onpenenuth TMOJIHOE YCKOPEHHE @ B O3TOT MOMEHT(E - KpHUBOJMHEHHass KOOpAMHATa,
OTCUUTaHHAsI OT HEKOTOPOI HayaIbHON TOYKU OKPY>KHOCTH).

3K3AMEHAIIMOHHBIN BUJIET Ne 19

. Hemnepumanbsuele Bpamatoniecss cuctembl otcuera. Llentpobexxnas u KopuonucoBa cuiibl
uHepuuu. Mastauk dyxko.

. MoOMEeHTHI MHEpLIUH 111apa, KOHYCa U CTEPXKHS (BBIBO).

. 3agada. JIBe mnpyxuHbl c xkectkocTamMu k;=0,3 kH/M wu k=0,5 xH/M ckpermiens
MOCJIEIOBATENbHO TaK, YTO a0COMIOTHAA JeopmMaius x; BTOpOil npyxuHbl paBHa 3 cMm. Halitu
paboTy pacTsyKeHUs MPYKHH.

3K3AMEHAIIMOHHBIN BUJIET Ne 20

. JABMKeHrne MaTepHalbHONM TOYKH IO OKPYKHOCTH. BEKTOpBI yrioBOW CKOPOCTH U YIJIOBOTO
yckopeHus. @OopMyJIbl IIyTH U CKOPOCTH PABHOIIEPEMEHHOIO JBUYKEHHUS 110 OKPYKHOCTH.
. DHeprus ynpyroi BoJHBI (BBIBOJ). BEKTOp MIIOTHOCTH MOTOKA YHEPTUH (BEKTOp YMOBA).
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3anmava. Ha xparo uraropmbl B BUJE TMCKA, BPAIIAIOIIETOCS 110 MHEPIIMHA BOKPYT BEPTHKATHHON
OCH C YTJIOBOM CKOpPOCTBIO 8 pajn/c, ctouT uenoBek maccoir 70 kr. Korma demoBek mepemien B
HEHTp MIaTGOpPMBbI, OHA CTaa BpallaThcs ¢ YriIoBoi ckopocThio 10 pax/c. Onpenenuts maccy
w1atGopmbl. MOMEHT MHEPIUMU YeJI0BEeKa pacCUUTATh KaK JUJIsl MAaTepUAIbHOMN TOUKHU.

3K3AMEHAIIMOHHBIN BUJIET Ne 21

. CKOpOCTh pacupoCTpaHEHHUs YIPYTUX BOJH B TBepAbIX Tenax (BbiBoA). KoadduineHts

3aTyXaHUs U IMOIJIOMCHUA BOJIHBI.

—

. Baxkneiimme cuctemMpl KOOPJIMHAT U UX B3aUMOCBS3b. EnuHMYHbBIE OpTHI I , ] k , N, T un

HUX CMBICII.

. 3amaya. Kunermyeckas sHeprusi Bpamarouierocsi maxoBuka paBHa 1 x/[x. Ilon aeiictBuem

MOCTOSTHHOTO TOPMO3SIIIIET0 MOMEHTa MaxXOBHK OCTaHOBWJCS 4yepe3 N=80 MoJHbIX 000pOTOB.
HaifTu MOMEHT CHJT TOPMOKCHUSI.

3K3AMEHAIIMOHHBINA BUJIET Ne 22

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

COBEpIaTh KoJIeOAHUS B BEPTHKAIBHOM IUIOCKOCTU. [IpOBOJIOKY C TpPy30M OTKJIOHSIIOT Ha
BBICOTY TOJIBeca U OTIycKaroT. Omnpenenutb aOCONIOTHOE YAJMHEHUE MPOBOJOKH B HIDKHEH
TOYKE TPACKTOPHH ABMKEHUS Tpy3a. [Inomans ceuenus npoBosioku 0,8 MM?; Maccoii MIPOBOJIOKU
npenedpeus. Moayns FOura qst cranu E=200 I'Tla.

3K3AMEHAIIMOHHBIN BUJIET Ne 23

. YpaBHEHME BOJIHBI, PACIPOCTPAHSIOIIEHCS B IMPOU3BOJIBHOM HAlpPaBIECHUU. DHEPIUsl YIPYron

BOJIHBL. BexTop YMoBa (BBIBO/IBI).

. MomeHnT HUMITYJIbCA U MOMCHT CHJIbI CUCTEMbI MATCPUAIIBHBIX TOYCK. YPaBHCHI/IC MOMCHTOB

CUCTEMBI MaTepuaibHbIX ToueK. LleHTp Macc (BBIBOIBI).

. 3amaya. Ckopblil moe3q mpUOIMKaeTCsl K CTOAIEMY Ha MYyTAX AJIEKTPOMOE3y CO CKOPOCTHIO

V=72 xm/gac. DieKTporioe3/l mojaeT 3BYKOBOM curHai ¢ dactoTtor vo=0,6 kl'u. Onpenenutsb
KQKYIIYIOCS 9aCTOTY 3BYKOBOTO CHTHAJIA V, BOCIPHHIMAEMOT'O MAIIIMHUCTOM IT0€3/1a.

3K3AMEHAIIMOHHBIN BUJIET Ne 24

. Hedopmarus kpyuenus. [lepuon KpyTribHBIX KoJleOaHU (BBIBO). CBSI3b MEXKIAY pa3TUIHBIMHU

YIPYTUMHU MOCTOSSHHBIMH U UX (PU3UYECKUI CMBICTT.
PeakTuBHOE nBMXKEeHHUE. Y paBHEHHE Memepckoro (BEIBO).

. 3amava. Immynbe P pelsTUBUCTCKOM YacTHUIIBI paBeH moc (C - CKOpOCcTh cBeTa). [lox nelicTBueM

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

3K3AMEHAIIMOHHBIN BUJIET Ne 25

. 3akonsl Kemnepa. 1-as, 2-as1, 3-1 kocmudeckue ckopoctu (BeiBof). [Toctosinnas Kemepa.
. CkamsipHoe W BEKTOpHOE Mpou3BeneHue. EnuHuuHblli BekTOp. BblpakeHne BEKTOPHBIX

oTiepaIyii B KOOPAWHATHOU opme.
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. 3ajada. J[Ba MaxoBHMKa B BHJE JIUCKOB paguycoM R M maccoli m Kaxablii pacKpydeHbl 10
CKOpOCTM BpallleHHs M IpenocraBieHbl camuMm cebe. Iloj npeficTBMEM TpeHuUs NEpBbIi
MaxOBUK OCTAHOBWICA 4epe3 t CEK., BTOPOM MaxOBHK CHelal IO IIOJHOM OCTaHOBKM N
000poToB. OnpeneauTh TOPMO3SIIUE MOMEHTBI JUI KaX/10r0 MaXxOBHKA.

3K3AMEHAIIMOHHBINA BUIET Ne 26

. 3aKOH BCEMHUPHOTO TAroTeHHs. ['paBUTalMOHHAs SHEpPrus LIapooOpa3HOTo Tesna (BBIBON).
I'paBuTanmonHsIl paauyc. HanpsokeHHOCTh M MOTEHIMAII I'PABUTALMOHHOIO I1OJIS.

. Uarepdepennus u nudpakaus ynpyrux BoiH. D ekt Jlomepa.

. 3amava. Ha xpato cBOOOJHO BpaIarOIIErocsi TOPU30HTAIBHOTO JUCKA, UMEIOIIET0 paanyc R u
MOMEHT MHepLMH [;, CTOMT yesloBeK Macchl m. Jluck cosepmiaer n 06/mMuH. Kak nM3MeHUTCS
CKOPOCTb BPALLEHUS IUCKA, ECIIM YEJIOBEK NIEPEUIET OT Kpas AUcKa K LIEHTpY?

3K3AMEHAIIMOHHBIN BUJIET Ne 27

. [MorennmanpHbie cuiibl. PaboTa B MOTEHIIMAIILHOM I0JIE JUIS PA3IMYHBIX IMOTCHIUAIBHBIX CHIL.
Kpurepnii norennmansHoctu nomns. HopmupoBka NOTEHIMAIBHON SHEPTHH.

. Bsiskocte. 3akon HetoroHa 1uist Bs3koi xkuakocTu. 3akoH Ctokca. Onpenenenue kodpduunenTa
JMHAMHYECKOM BA3KOCTH M3 3a/1a4M O MMaJCHUH [IapuKa B BSI3KOU JKUAKOCTH (BBIBOJ).

. 3agaga. OnpenenuTb MOMEHT CHIIBI, KOTOPYIO HEOOXOJMMO TPHIOXKHUTH K  OJIOKY,
BpaIAIOIIEeMyCsl C YIJI0BOW ckopocThio 40 pazm/c, 4TOOBI OH OCTaHOBWIJICS B TEYCHHE & C.
Huametp 6moka 30 cM, Macca paBHa 8 KI' © paBHOMEPHO pacIipeziesieHa 1o o00.1y.

3K3AMEHAIIMOHHBIN BUJIET Ne 28

. IloctosiHCcTBO cKOpocTH cBeta. OmnpeneneHue CKOpocTH cBeTa Pémepom. AbGeppamusi cBeTa.
OmnbrTel Maiikenscona-Mopiu u @uso.

. PacmipeniesieHrie CKOpOCTH CTAallMOHAPHOTO TEUEHHUs BI3KOW JKUAKOCTU MO TpyOe (BBIBOX).
®opwmymna [lyaseitnst (BbIBON).

. 3amavya. Onpenenuth ATUHY A Oe€ryiieil BOJHBI, €CIM B CTOSYEH BOJHE PACCTOSHHE MEXKIY
NEepBOM U CepbMOM MyYHOCTSAMHU paBHO 30 cM, a MEXAY NEPBBIM U YETBEPTHIM y3JIOM paBHO 15
CM.

3K3AMEHAIIMOHHBIN BUJIET Ne 29

. JBmKeHue wmaTepuaJbHOM TOYKM 10 KPUBOJIMHEWHOW TpPAeKTOpUHU. TaHTEeHIMAIbHOE,
HOPMAaJIbHOE U TIOJIHOE YCKOPEHHS.

. 3BykoBbie BOJIHBI. CKOpPOCTh 3BYKOBBIX BOJH B ra3zax. Akyctuueckuit 3ddexr omiepa.
AKYyCTHUYECKOE U Y/IeJIbHOE aKyCTUYECKOE COMPOTUBIICHUS.

. 3agada. KoadduimeHT TpeHus Mexay TeJIOM M TUIOCKOCThIO, HAaKJIOHEHHOM IOJ YTJIIOM 45"
ropus3oHty, paBeH (,2. Ha kakyio BBICOTY MOJHHUMETCA 3TO TEJO, CKOJIb3Sl MO HAKJIOHHOM
MJIOCKOCTH, €CIM eMy Oyaer cooOmieHa ckopocth 10 wm/c, HampaBieHHas BBEpPX BIOJb
wiockocTu? KakoBa OymeT cKOpocTh Tela, KOTr/ia OHO BEPHETCS B HHMXKHIOIO MCXOJHYIO TOUKY
CBOETO JBUKEHUS?

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

2. HeunepumanpHbple CHUCTEMBI OTCUETA, ABIXKYIIMECS NPSAMOJIMHEHHO-NOCTyNaTenbHo.  CHilbl
uHepUuH. AOGCONIIOTHOE, IEPEHOCHOE U OTHOCUTENIBHOE JIBU)KEHUS.

3. 3agaya. TOHKUNA OJTHOPOAHBIN CTEPKEHDb TJIUHOU £ moxer BpAILIAThCS BOKPYT TOPU3OHTATILHOU
oCH, MpOoXOoAsliel uepe3 KoHel cTepxkHs. CTepkeHb OTKIOHWIM Ha 90° oT mONOKEHUs
paBHOBecuss U OTHycTHIH. OmpeneiauTb CKOPOCTh V HUKHErO0 KOHLA CTEPXKHS B MOMEHT
MIPOXO0KICHUSI TIOJIOKEHUSI PABHOBECHS.

6. Memoouueckue mamepuasisl, onpeoensarouiue npoueoypsl OUeHUBAHUA 3HAHUIL,
YMEHUIl, HA8bIK0E U (Uu) onvima 0eamenbHoOCmu

MaxkcumanbHas cymma (100 6amioB), HaOupaeMas CTYJE€HTOM IO JUCIHIUIMHE BKJIIOYAET
JIB€ COCTaBJISIOLIHE:

nepBasi COCTABJISIFOIIAS — OILICHKA PErYJISIPHOCTH, CBOEBPEMEHHOCTH M KaueCTBA BBIMOTHEHUS
CTYJIGHTOM Y4YeOHOW paldOoThl MO M3YYCHHIO JUCUMIUIMHBI B TEUCHHE TIEpPHOJa H3yYEHUS
JTUCIUIIMHBL (CeMecTpa, WM HECKOIbKHX ceMecTpoB) (cymma — He Oonee 70 OamioB). bammsi,
XapaKTEepU3YIOIIUE YCIIEBAEMOCTh CTYJEHTAa IO JUCUUIUIMHE, HaOUpPalOTCd UM B TEUEHHE BCErO
nepuoaa o0y4eHus 3a U3y4eHHE OTAETbHBIX TEM U BBIIIOJIHEHUE OTACIbHBIX BUOB paboT.

BTOpas COCTaBJIAIOIIAs — OLIEHKAa 3HAHUU CTYAEHTAa IO pe3yjbTaTaM I[POMEXYTOUHON
arrectanuu (He 6onee 30 —6amioB).

OOmuii Oamm TeKylmero W pyOSKHOTO KOHTPOJS CKIAABIBACTCS W3 COCTaBIISIONINX,
ykazaHHbIX B «llomoxkenun o peiitunroBoii cucreme KbBI'Y». B Teuenue ydeOHOro mporiiecca
CTYJCHT 00sI13aH OTYUTATHCS MO TEOPETUICCKOMY MATEepPHATy M MPAKTUYCCKUM 3aHSITHSIM: OTPOCHI,
WHAWBUAYalIbHbIE 3a/1aHUs. (TIO KeJlaHUI0 aBTOpa IPU HEOOXOIUMOCTH)

O6mmit Oamt Tekymero M pyOeKHOrO KOHTPOJS CKJIAIBIBACTCS W3  CIEIYIOIINUX
COCTABJISIFOLIUX TPUIIOKEHHE 2.

Llenvio npomesrcymounvix ammecmayuii 10 JUCUUIIIINHE SIBJISETCS OLIEHKA KaueCcTBa
OCBOEHUS AUCIUILTUHBI 00yJarOIIUMUCS.

Kpumepuu oyenku xauecmea oceoenusn oucyunaunst (Ilpunoscenue 3)

Kputepuem oneHku ypoBHS CGHOPMHUPOBAHHOCTH KOMIETEHIIMH B paMKax yueOHOU
TUCIUTIITMHBI SIBJISIETCST DK3aMEH.

B nmepuon TOArOTOBKM K 9K3aMEHY CTYIEHThl BHOBb oOpamaiorcs K  y4eOHo-
METOMYECKOMY MaTepually U 3aKperuIsiioT IPOMEXYTOUHbIE 3HAHUSI.

[ToaroroBka oOy4aroIierocs K 5k3aMeHy BKIIIOUAET TPU dTara:

—  caMocCTosTeNIbHas paboTa B TEUEHHUE CEMECTPA;

—  HemnocpenCTBEHHas MOJrOTOBKA B AHM, IPEALIECTBYIOLINE SK3aMEHY 110 TeMaM Kypca;

— TIOJATrOTOBKA K OTBETY Ha SK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipn moAroToBke K SK3aMEHY OOy4aroUIUMCS IIeJIeCO00pa3HO HCIOJb30BaTh MaTepuaibl
JeKIUH, y4eOHO-METOIUYECKHE KOMIUIEKChI, HOPMATHBHBIE JIOKYMEHTHI, OCHOBHYIO H
JIOTIOTHUTEIIBHYIO JIUTEPATYPYy.

Ha sk3aMeH BBIHOCHTCS MaTepuan B oObeMe, MpeayCMOTPEHHOM paboueil mporpammoit
yueOHOW JUCIUILIMHBI 32 ceMecTp. DK3aMeH IMPOBOJAUTCS B MUCbMEHHOMU / yCTHOM (popme.

[Ipn mpoBeneHUM SK3aMeHa B MHUChbMEHHOW (yCTHOH) (opme Beayluil MpemnojiaBaTenb
COCTaBJISIET SK3aMEHAI[MOHHbIE OWJIEThI, KOTOpPhlE MOTYT BKJIIOYaTh B C€0Si: TECTOBBIE 3aJaHUS;
TEOPETHUUECKUE BOMPOCHI; 3aJaud WiIM cuTryauud. DopMylnHpoBKa TEOPETUUYECKUX 3aJaHUM
coBmajzaeT ¢ (QOpPMYJIUPOBKOW TMepedHsl BOMPOCOB Ha HK3aMEH, JOBEJCHHBIX O CBEACHUS
ctyneHToB. CoaeprkaHue BOMPOCOB OJHOTO OMJIeTa OTHOCUTCS K PA3IMYHBIM pa3/iesiaM MPOrpaMMbl
C TeM, 4TOOBI O0JIee TTOJTHO OXBATUTh MaTEpHANl YIeOHON AUCIUTIIIMHBL.

B ayautopuu, rae npoBOAUTCS YCTHBIM 3K3aMEH, JOJDKHO OJHOBPEMEHHO HAXOJUTHCA HE

OoJiee JecATH CTYJICEHTOB Ha OJHOTO MperojaBareis. Ha moaroToBky orBera Ha OUJIET OTBOJIUTCS
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40 MUHYT.

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

PesynpTar yCTHOrO MJIM MUCHMEHHOTO SK3aMEHa BBIpaXKaeTcs OayuiaMu.

Tunoseie 3amanus, obecneumBaromue (GopmupoBanue kommereHiuu OIIK-2, TIKC-3.1
IpeJICTaBJIEHbI B Ta0nuLe 7.

Takum oOpa3oM, BBIIOJHEHUE TUIOBBIX 3aJaHUil, MPEACTAaBICHHBIX B pazaene 5
«O1eHOYHbIE MaTepUANBI AJIsl TEKYIIETO U PyOeKHOTO KOHTPOJISL YCIIEBAEMOCTH M MIPOMEKYTOUHOM
aTTecTallnuy» MO3BOJIUT KPUTUYHO, OLEHUTH CIIOCOOHOCTh MCHOJIb30BaTh 0a30BbIE TEOPETUUYECKUE
3HaHUS (YHAAMEHTAIBHBIX pa3fesioB OOHmIe W TEOpeTHYeCKOW (U3MKM [UIs  pelieHus
npodeccuonanbubix 3amad (OIIK-2); cmocoOHOCTh mpenojaBath (U3UKY B CpeIHEH IIKOJE H
CHeUHATbHBIX y4eOHBIX 3aBEICHUSAX HAa OCHOBE MOJIYYEHHOTO (PyHJAaMEHTAIbHOTO 0Opa3oBaHuUs
u HayyHoro mupoo33penus (ITKC-3.1).

Tabnuya 7. Pe3ynomamsl 0ceoeHus yueOHOU OUCYUNTIURDBL, NOOexcaujue nposepke

Pe3yabTaTsl 00yueHus

OcCHOBHbBIE MOKA3aTeJIH OMEHKH

Bujx oneHoyHOro Mmarepuasia

(KoMneTeHIH) pe3yJabTaToB 00y4eHHs
OIIK-2.1 3HaTh: TEOPETUYECKHE OCHOBBI, | THIIOBBIE OLICHOYHBIE MaTEPHAIIbI
CocraBisieT OTYETHI TIO | OCHOBHBIE IOHATHS, 3aKOHBI U | JUIS YCTHOTO orpoca (pa3aen
Hay4HO- MOJIETM MEXaHWKH Ha ypoBHE,| 5.1.1.); TUIIOBBIC TECTOBBIC
HCCJIEI0BATEbCKOM JOCTAaTOYHOM  JUIsi  TIOHMMaHus | 3a1anus (pasnen 5.2.3.);
JeATeNIbHOCTH, BKJIIOYas | mpeaMera;  Mcrmonap3oBaTh — 3TH | TUIOBBIEC OLEHOYHBIC MAaTEPHAIIBI
aHaIM3 W 00paboTKy | 3HaHMSI AJI COCTAaBJIEHHUS OTYETOB| K dK3aMmeHy (pasnenst 5.3.1.-
9KCTIIEPUMEHTAIBHBIX o Hay4HO-HCCIIEe0BATENbCKOI | 5.3.3.)
pe3yabTaToOB NeSITeTbHOCTH, BKIIIOYAs aHAIU3 U
00paboTKy  AKCIEPHUMEHTAJIbHBIX
pe3yIbTaToB
YMeer: — TOHUMATh, U3iarath W | THUITOBBIE OIEHOYHBIE MaTEPHAIIBI
KPUTHYECKH aHAJIM3UPOBATh | JJIs1 YCTHOTO oIpoca (paszen
0a30BYyI0 oOmedpuznueckyto | 5.1.1.); TunoBsle 3aaun Ha
nH(pOpMaIHIO; HO0JIb30BAThCS | pelTUHT (paznen 5.2.2.);
TEOPETUIECKUMHU OCHOBAMH, | THUTIOBBIE OIIEHOYHBIE MaTepHAITBI

OCHOBHBIMH IIOHATHUAMH, 3aKOHaMH
n  MOACIEIMU MEXAHUKH, YMCCT
NIPUMCHAITH e€ 3aKOHBI K (I)I/ISI/IKC
KOHACHCUPOBAHHOTI'O COCTOSIHHUA
BCIICCTBA U MCHHHHHCKOﬁ (I)I/I3I/IKI/I.

K KOHTPOJIbHOM paboTe (pa3nen
5.2.1)

Baageer: — MeTogaMH COCTaBIICHUS
OTYETOB 10 HAy4YHO-
HCCIIEIOBATENBCKON JIEITEIBLHOCTH,
BKJIIOYass aHamu3 MW 00palboTKy
IKCIIEPUMEHTAIILHBIX  PE3YJIBTaTOB
Ha OCHOBE MOHUMAaHUS (PU3NIECKUX
u MaTeMaTHYECKUX METO/IOB
MOJIy4eHus:, oOpabOTKM M aHaIu3a
nHpopManuu B 0OJACTH ATOMHOU
buszuky.

TumoBkIe OLIEHOYHBIE MAaTEPUAITBI
JUIs yCTHOTO orpoca (pa3aen
5.1.1.); TUTIOBBIE TECTOBBIE
3amanus (paszzgen 5.2.3.);
TUTIOBBIE OIICHOYHBIC MaTePHAIIBI
K 9K3aMeHy (pazzaenst 5.3.1.-
5.3.3)
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OIIK-2.2
Crioco0OeH mpeacTaBIsATh
pe3ysbTaThI
HCCIIEN0BATENbCKOU
JeSITeIIbHOCTH Ha
HAYYHBIX KOH(EpEeHIHUsX,
BO BpeMsI
POMEKYTOUHBIX u

HUTOI'OBBIX aTTeCTaLII/Iﬁ

3HaTh: METOAbl MpEACTaBICHUS
pe3yJabTaTOB  MCCIIEIOBATEIHCKON
NEeATEIbHOCTH Ha Hay4HbIX
KOH(EepeHIHSX, BO BpeMs
MPOMEXYTOUYHBIX W HMTOrOBBIX
aTTeCTallMi Ha OCHOBE 3HAHUM
JKCIEPUMEHTAIBHBIX u
TEOPETUYECKUX OCHOB aTOMHOWU
(U3HUKN; METOJIOB TEOPETUYECKUX U
AKCIEPUMEHTAIBHBIX

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

Tunosble OLIEHOYHbIE MaTEPHAIIBI
JUIsl yCTHOTO ompoca (pazzen
5.1.1.); TUTIOBBIE TECTOBBIC
3amanus (paszngen 5.2.3.);
TUIIOBBIE OLICHOYHbBIE MATEPUAIIbI

K 9k3ameny (pazzaenst 5.3.1.-
5.3.3)

Ymeer: —
PE3yNbTaThI

[PEACTABIIATh
UCCIIeI0BATEILCKON
ACATCIIbHOCTHU Ha HAay4YHBIX
KOH(EPEHIHSIX, BO BpeMsi
IIPOMCIKYTOYHBIX u HUTOI'OBBIX
aTTecTalMii Ha OCHOBE TOHMMAaHHMS
0a3oBoit o0uiepu3znyecKoit
uHpOpMaIHy, UCTIONIb30BAHUS
OCHOBHBIX TOHSITHH ¥ 3aKOHOB
MEXaHHUKH, YMEET TPUMEHSTH ¢

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

3aKOHBI K ¢buznke
KOHJCHCHPOBAHHOTO COCTOSTHUS
BEIIECTBA U MEJIUIIMHCKON (U3HKE.

Baapeer: METOJaMU
MPEJICTABICHUS pe3yJIbTaToOB

HCCIIEIOBATEIILCKOM  JIESITEILHOCTH
Ha HAyYHBIX KOH(EPCHIHUSX, BO
BpeMs MIPOMEKYTOUHBIX 5
HTOTOBBIX aTTECTAalliii Ha OCHOBE
BJIAJEHUS (buznuecKkuMu H
MaTeMaTHYEeCKUMH METOJaMH
MoJIy4eHus, oOpabOTKM M aHaIn3a
nH(popMaIuu B 00J1aCTH MEXaHUKH.

TunoBble OLIEHOYHbIE MaTEePHAITBI
JUUIsl yCTHOTO ompoca (pazzen
5.1.1.); TUTIOBBIE TECTOBBIE
3amanus (pasznuen 5.2.3.);
TUTIOBBIE OIICHOYHBIE MATEPUAIIBI
K 9Kk3aMeny (pazzaenst 5.3.1.-
5.3.3)

IKC-3.1 Cnocoben
npenoaaBaTh GUIUKY
B CPEIHEH LIKOJIE U
CTeTHaTbHBIX
y4eOHBIX 3aBEJCHUAX
Ha OCHOBE
MIOJIyYEHHOTO
byHIaMEHTaIbHOTO
o0Opa3oBaHusl H
HAy4YHOTO
MHUPOBO33pEHUS

3HaTh: METOJIUKY MpernoAaBaHus
IIKOJIBHOTO Kypca GU3HKU s
pelieHns 3ajad 0 MEXaHUKE Ha
YpOBHE, JI0OCTaTOYHOM JUISE
npernosiaBaHust (PU3UKU B CpenHei
IIKOJIE M CIEUUaTbHBIX Y4eOHBIX

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

3aBEJICHUSX Ha ocHoBe| 5.3.3.)

MOJIyYEHHOT0  (yHIaMEHTAIbHOTO

o0pa3oBaHUs u HAy4YHOT'O

MHUPOBO33PEHUS

YmMmeer: u3JaraTh 3aKOHBI | TUITOBBIE OLIEHOYHBIE MAaTEPUAIIBI

MEXaHUKH Ha YpPOBHE MIKOJIHHOTO
Kypca ¢QHU3UMKH M 00ydaTh pelaTh
3a7a4¥ IIKOJHHOTO YpPOBHS. YMeeT
npenonaBaTh (U3MKY B CcpenHei
IIKOJIE M CICIHAIBHBIX y4eOHBIX

JUUISl yCTHOTO ompoca (pas3zen
5.1.1.); TumioBBIE 334K Ha
peuTunr (pazmen 5.2.2.);
TUIIOBBIC OIICHOYHBIE MATEPUAITBI
K KOHTPOJIbHOM padoTe (pa3aen
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3aBEeNECHUAX Ha ocHoBe | 5.2.1.)
MOJyYEHHOTO  (pyHIaMEHTaIbHOTO

o0pa3oBaHus " HAy4HOTO
MHPOBO33PEHHUS
Baapeer: METOAUKOM | TUIIOBBIE OLIEHOYHBIE MAaTEPUAIIbI

MpenojaBaHusl Kypca MEXaHUKH B| AJisl yCTHOTO ompoca (pasien
CpelHe IIKojJe M crnenuanbHbiX | 5.1.1.); TUTIOBBIE TECTOBBIE
y4eOHBIX 3aBEICHHSIX Ha OCHOBE | 3amaHus (pasmen 5.2.3.);
MOJIYYEHHOTO  (YHIaMEHTAIBHOTO | TUTIOBBIE OLIEHOYHBIC MaTEePHAIIBI
oOpazoBaHHs u Hay4HOTO | K PK3ameHy (paznenst 5.3.1.-
MHUPOBO33PEHUS 5.3.3)

7 YueOHO-MeTOoANYecKoe o0ecneyeHue TUCIUMINHbI

7.1. Hopmamueno-3axonooameinbHble aKmbl
1. [Ipukaz MunoOpnayku Poccum ot 07.08.2014 N 937 (pea. or 20.04.2016) "O6
YTIBEPXKICHUM  (elepajbHOr0 TrOCyJapCTBEHHOIO 00pa3oBaTENbHOTO CTAaHJapTa  BBICLIETO
oOpa3oBanusi 1o HampaieHuto noaroroBku 03.03.02 dusuka (ypoBeHb OakaiaBpuara)”
(3apeructpupoBano B Muntocte Poccuu 25.08.2014 Ne 33805)

7.2. Ocnognas numepamypa

1. Hlepbakosa FO.B. Mexanuka [DnekTpoHHBIH pecypc]: yueoHoe ocooue/ Illepbakosa HO.B.—
DIIEeKTpOH. TeKCToBbIE NaHHble.— CapaTtoB: Hayunas kuura, 2021.— 191 c.— Pexxum gocryna:
http://www.iprbookshop.ru/81028.html.— 3BC «IPRbooks»

2. ConoBreB A.A. MexaHUKa >XKUIKOCTH [DNEKTPOHHBIA pecypc]: 1abopaTOpHBIN MPaKTUKYM/
ConoBbeB A.A., HcakoB A.B.— DnekTpoH. TekcToBble JaHHble.— M.: MockoBckas
roCylapCTBEHHasl akaJemMus BoAHOro TtpaHcnopra, 2018.— 136 c.— Pexum pocryna:
http://www.iprbookshop.ru/85800.html.— 3BC «IPRbooks»

3. KynuoB I1.B. Uwuraii u paborail. Camoyuutensb mo Gu3Mke A CTYACHTOB BYy30B. MexaHUKa,

MOJIEKYyJIIpHas PU3MKa, TEpMOJUHAMUKA [ DIEKTPOHHBIN pecypc]: yuebnoe nmocoodue/ Kymios I[1.B.,

KynuoBa A.B.— DnektpoH. TekcToBble naHHble.— CaparoB: CapaTOBCKHMI TOCyAapCTBEHHBIN

TexHuueckuil yausepcurer umenu F0.A. I'arapuna, 9bC ACB, 2017.— 123 c¢.— Pexum gocryna:

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

4. Ky3pmuueBa B.A. Kypc neknuii no obmeit pusuke. Yacts [. Mexanuka u MoJiekyssipHas pusuka
[DnekTponnsbIit pecype]/ Kyspmuuea B.A., [lTonomopeB O.A.— DIEKTpOH. TEKCTOBBIC JaHHbBIC.—
M.: MockoBckasi rocyJapcTBeHHas akajemMusi BojgHoro tpancmopra, 2016.— 107 c.— Pexum
nocryna: http://www.iprbookshop.ru/65845 . html.— 3BC «IPRbooks»

5. BonkoB A.I'. Mexanuka [DneKTpoHHBIN pecypc]: yuedHoe mocooue/ Bonkor A.T'., I'pebenknna
O.I., Ilymuxmna K.A.— DnexkTpoH. TEKCTOBble HaHHBbIe.— ExaTepuHOypr: Ypambckuid
dbenepanbublii  yHuBepcuter, ObC ACB, 2016.— 116 c¢— Pexum  gocryma:
http://www.iprbookshop.ru/66170.html.— 3BC «IPRbooks»

7.3. Jlononnumenvuasn aumepamypa.

1. Mexanuka. OcHoBHbIe 3akoHbI/W.E. Uponos.-10-e uza.-M.: Jlaboparopus 3uanuii, 2010.-309 c.:
nin. Texanueckuii yH-T. O0mas pusuka. www/studentlibrary.ru

2. UponoB W.E. 3Bamauum mo obmed ¢usuke: yd. mocod. Jns By3oB. 8- m3a.-M.. BUHOM.
Jlab6opatopus 3nanuii. 2010.-431 c. www/studentlibrary.ru

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

4. MuxaiinoB M.A. Jlekiuu 1o K1acCHUeCKOM MeXaHUKe [ DIEKTPOHHBIN pecypc|: yueOHoe

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

6. HoBogBopckas E.M., JImutpue 3.M. MeTouka npoBeieHHsI YITpaXHEHUH 110 (PU3HKE BO BTY3€.

M.: BIII. 1981.
7. UponoB U.E. OcHoBel Mmexanuku. M.: Hayka. 1981.
8. CrpenkoB C.I1. Mexanuka. M.: Hayka, 1975.
9. Tpodumona T. U. Kypc ¢usuku. T.1. M.: Beicimas mkosa. 2003.
11. YeptoB A.I'., BopoOreB A.A. 3agaun no pusuxe. M.: BILL. 1981.
11. TaoBa T.M. Ilpaktuxym no ¢pusuke. YU.1. Hanpuuk: KBI'Y. 1998.
12. Taosa T.M. IlpakTtuxym no ¢usuke. U.2. Hanpunk: KBI'Y. 1998
13. bensnkun A.I'., MatBeeB A.H. Metonuka pemienus 3aga4d mexanuku. M.: uza. MI'Y. 1980.
14. Caapu onanba Kosblia, CTOIKHOBEHUS U IpYrHMe HIOTOHOBBI 3a1a4u N Tel [ DJIEeKTPOHHBIN
pecypc]/ Caapu JloHasiba— DIEKTPOH. TEKCTOBbIE NaHHble.— MockBa-IxeBck: Perymnsphas u
XaoTHUYecKas IMHaMuKa, M KeBCKUN MHCTUTYT KOMITbIOTEPHBIX HccienoBanuii, 2009.— 280 c.—
Pexum nocryna: http://www.iprbookshop.ru/17628.html.— 3bC «IPRbooks»
15. Mapmran K. 3agada tpex ten [Dnekrponsbiit pecypc]/ Mapmran K.— DneKkTpoH. TeKCTOBBIE
nanHble.— MockBa-MxeBck: PeryispHas u xaoTudeckasi AMHaMUKa, V>KeBCKUI UHCTUTYT
KOMIIBIOTEpHBIX HccaenoBanui, 2005.— 640 c.— Pexxum nocrymna:
http://www.iprbookshop.ru/17622. html.— 3BC «IPRbooks»
16.®eitaman P. u np. DeitHmanoBckue neknuu no pusuke. M.: Mup. 1977.
17 Kutrens Y., Haiit V., Pynepman M. Mexanuka. M.: Hayka. 1983.
18.ITons P.B. Mexanuka, akyctuka u yuerue o tersiore. M.: Hayka. 1971.
19.Tpopumona T. U. Kypc ¢uzuku. T.1. M.: Beicmas mikona. 2003.
20.I'uneB A.A. [IpakTukym 1o peuieHuro 3ajad B Texuuueckom Byse. C.-116.: Jlans. 2008.

7.4. Ilepuoouueckue uzoanus (2azema, 6eCmMHUK, OIOJLIEMeENb, HCYPHAT)

OTtaenpHbIE CTATHH MO JAHHOUN IUCHUIUIMHE OMMYOJIMKOBAHBI B PA3IMYHBIX (PU3MUECKUX KYypHAJIaX.

7.5 Humepuem pecypcol

—_

. http://elibrary.ru

2. www.studentlibrary.ru

3. http://www.mathnet.ru

4. http://www.iprbookshop.ru

bl

www.ufn.ru

. http://lib.kbsu.ru

6
7. http://www.scopus.com
8

. http://www.isiknowledge.com/

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

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

JJIeKTPOHHBbIE pecypchbl

IlepeyeHb aKTyaIbHBIX JJIEKTPOHHBIX HHPOPMALMOHHBIX 023 TaHHBIX,
K KOTOpPBIM oOecnedeH aoctyn nmojan3osareasam KbI'Y (2021-2022 yu.r.)
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http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=

Nenn | HammenoBa Kparkas Anpec caiita | HammeHoBaHu YcaoBusi
/m HHE XapaKTepPUCTUKA e Ja0CTyna
3JIEKTPOHH OpraHu3aunuu-
oro pecypca BJIA/1€JIBIIA;
PEKBU3UTHI
JA0T0BOpPa
1. «Webof |Ilonuremaruueckas | http:/www.isik Komnanus Hoctyn o
Science» | pedepaTuBHO- nowledge.com/ Thomson [P-anpecam
(WOS) o6ubnunorpaduueckas Reuters KBI'y
u Cyouunnen3uo
HayKOMeTpHUecKas HHBIIi 10r0BOP
0a3a JaHHBIX, B Ne WoS/592 ot
KOTOpOH 05.09.2019 1.
WHICKCUPYIOTCS AKTHBEH 10
okoio 12,5 31.12.2021r.
TBIC. )KYPHAJIOB
2./ Sciverse PedeparuBnas u H3narenbcTBO Hoctym no
Scopus aHanmuTHYecKas 6a3a | http:// www.scop «Elsevier. [P-anpecam
U37aTeIbCTB | JAaHHBIX, us.com Hayka u KbI'Y
a coziepKamast TEXHOJIOTHI
«IB3EBUP. 21.000 Cyo0unnen3uno
Haykam | perieH3upyeMbIxX HHBIii 10TOBOP
TexHojoruu | xkypHainos; 100.000 Ne Scopus/592
» KHHT; 370 KHDKHBII ot 05.09.2019
cepuit r.
(mpomoKaroIuXcs AKTHBEH J10
W3IaHHH ), 31.12.2021r.
6,8 MuIH.
JTOKJIaJIOB U3 TPYIOB
KOH(EpEeHITHIT
3., Hayunas | Dnektp. 6ubaunotexa | http://elibrary.ru | OOO «H2b» [TonHsrit
JJIEKTPOHH | HAYYHBIX JOCTYII
asi nyoiuKanui -
onodaumorexk | oxoso 4000
a (HOb MHOCTPAaHHBIX U
PO®N) 3900

OTEYECTBEHHBIX
HAyYHBIX KYPHAJIOB,
pedepatsl
nyOiukaruit 20 ThIC.
KYpPHAJIOB, a TAKKe
ornucanus 1,5 mH.
3apyOeKHBIX U
POCCHUICKUX
nuccepranuii; 2800
pocc. KypHaJIOB Ha
0e3B03Me3/1HOM
OCHOBE
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http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
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00JIacTsAM 3HAHUHA.

ba3a HannonaneHas http://elibrary.ru | OOO «H3b» | ABTopHu3oBaH
JaHHBIX HH(POPMAIMOHHO- JIMLeH3UOHHBI | HBIN JOCTYII.
Science aHaJIUTUYeCKas i 1oroBop [To3Bonsier
Index CHCTEMA, Science Index | IOIOJIHSTE K
(PUHLI) AKKyMYyJIMpyrouas NeSIO- YTOYHSATh
6osiee 6 MIUJUTMOHOB 741/2021 CBEJICHUS O
myOIuKaIun or 12.07.2021 nmyOuKamus
POCCUICKHX r. X YYEHBIX
aBTOPOB, a TAKXKe AKTHBEH 110 KBI'Y,
nH(pOpMaIHIO 00 UX 01.08.2022r. MMEIOIITUXCS
UUTUPOBAHUU U3 B PUHI]
6oee 4500
POCCHUICKUX
KYPHAJIOB.
IbC 13800 u3ganuii mo | http://www.stud 000 [Tonnerii
«KoHcyabT | Bcem obiactsam medlib.ru «[lomurexpecy JOCTYII
aHT 3HaHUH, http://www.med pe» (peructparu
CTYy/IeHTa» | BKJIIOYaeT Oojee collegelib.ru (r. Mockga) g 1o [P-
yem 12000 Jorosop agpecam
y4eOHUKOB U Ne310CJ1/08- KBI'Y)
y4eOHBIX TOocoOui 2021
s BO u CIIO, 864 Ot 30.09.2021
HAaMMEHOBAHUI r.
XKypHaioB u 917 AKTHUBEH 110
MoOHoOTpadwmii. 30.09.2022r.
| «Jaexrpon | Komnexkuus http://www.stud 000 [TonHbrit
Hast «Meaununa (BO) medlib.ru «[Tonurexpecy JIOCTYTI
ounoauorexk | [DOTAP-Menua. pc» (peructparu
a Books in English (r. Mockga) s 1o [P-
TeXHHYeCKO | (KHUTU Ha Jorosop ajpecam
ro By3a» | aHIJIMIICKOM Ne288CJ1/04- KBI'Y)
OBC SI3BIKE)» 2021
«KoncyabT OT120.04.2021
aHT T.
CTYAEHTAa») AKTHBEH J10
20.04.2022r.
9bC DNEeKTPOHHBIE https://e.lanbook | OO0 «39bC [Tomnbrit
«Jlanb» BEPCUU KHUT .com/ JIAHb» (r. JOCTYI
BEJIYILINX CaHkT- (peructpanu
H3aTEIbCTB [etepOypr) g 1o IP-
y4eOHOU U HayIHOU orosop aapecam
TUTEPaTypHI (B TOM Nel12EI1/223 KBbI'Y)
qucie ot 09.02.2021
YHHUBEPCUTETCKUX T.
M31aTeNbCTB), TaK U AKTHBEH J10
3JIEKTPOHHBIE 28.02.2022r.
BEPCHH
MEePHOUIECKIX
U3IaHUH 110
pa3TUYHBIM
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http://www.studmedlib.ru/
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8.| Haumonann | O0beIuHEHHBIN https://H36.pd OI'BY Hoctytm ¢
Hasl 3JIEKTPOHHBIN «Poccuiickas | 2JEKTPOHHOT
JJIEKTPOHH | KaTajor GOHOB rocy/1apCTBeHH 0
as POCCUICKUX as YUTAIBLHOTO
OouobJmoTeK | OMOIHMOTEK, OuOIHOTEKA 3aja
aPI'b coJieprKaIui Horosop O6ubmoTeKu
4331 542 NelO1/HOB/16 KBbI'Y
3JIEKTPOHHBIX 66-11 oT
JIOKYMEHTOB 10.09.2020r.
00pa3oBaTENHHOTO U Cpoxom Ha 5
Hay4yHOTO XapakTepa JaeT
0 Pa3TUIHBIM
OTpaclisiM 3HaHUU
9. 9BC 107831 http://iprbooksh | OOO «Aii I1u [Tosnnbrit
«IPRbooks | myOnukaruii, B T.4.: op.ru/ Op Menuay JOCTYII
» 19071 — yuebnbIX (r. CapatoB) | (permcrpanu
nu3nanum, 6746 — Jorosop g 1o IP-
HAaYYHBIX U3JIaHHI, Ne7821/21 agpecam
700 xonnekuui, 343 ot 02.04.2021 KBI'Y)
xypHaia BAK, 2085 T.
ayJIMOU3/IaHUM. AKTHBEH 110
02.04.2022r.

1( 9BC DNEeKTPOHHBIC https://www.bib 000 [TosHBri
«lOpaiit» | Bepcuu yueOHOU U lio-online.ru/ «DNEKTPOHHOE JOCTYTI
past CIIO | HayuHOM U3JIaTeNbCTBO | (perucrpanu

JIUTEPaTyphl FOPAITY (r. g 1o IP-
W3/1aTeNbCTB Mocksa) aapecam
«¥Opaitt» qs CI1O Jorosop KbI'Y)
U DJIEKTPOHHBIE Nel192/EI1-223
BEPCUU 01 29.10.2021
MEPUOTUIECKUX T.
W3JIaHu# IO AKTHBEH 10
Ppa3IMYHBIM 31.10.2022 r.
00JacTsIM 3HAHHIA.
11 Polpred.co | O630p CMU Poccuu | http://polpred.co 000 Hoctym o
m. U 3apy0exbsl. m «Ilonmpen IP-anpecam
HoBoctu. | IlosnHbIE TEKCTHI + CIIPAaBOYHUKH KbI'Y
O030p aHasinTuka u3 600 be3Bo3mesiHO
CMMU. n3anui o 53 (6e3
Poccusi m | oTpacisam opUIIUaTBEHOTO
3apy0exbe JIOTOBOPA)
12 Ipe3uaent | bosee 500 000 http://www.prlib OI'bY ABTOpHU30BaH
cKasl 3JIEKTPOHHBIX Ju «IIpe3nneHTck | HbBIA JOCTYI
OHOJIHOTEK | JJOKYMEHTOB I10 as OubamoTeka u3
aum. B.H. | ucropuu Oteuectna, um. b.H. OMOIMOTEKH
Eabumna | poccuiickoit Enpriunay (r. | (aya. Ne214)
TOCYAapCTBEHHOCTH, Cankr-
PYCCKOMY SI3BIKY H [TeTepOypr)
IpaBy Cornamenue
oT
15.11.2016r.
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7.6. Memoouueckue ykazanus no npoeeoeHur0 pasiutyHblX Y4eOHbIX 3aHAMULL, K KYPCOBOMY
NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCMOAMENLHOU PAOOMbL

YyeOHast paboTa 1o JUCIUIUIMHE COCTOUT W3 KOHTAKTHOW pabOoThI (JIEKIUH, MPAKTUICCKUE
3aHATHA) U CAMOCTOSTENbHON paboThl. COOTHOIIEHHE JIEKIIMOHHBIX, CEMUHAPCKUX, J1a00PaTOPHBIX
U TPaKTUYECKUX 3aHATUH K 0OImeMy KOJIMYECTBY YacOB COOTBETCTBYET Y4eOHOMY IUIaHY
Hamnpasnenus 03.03.02 — ®uzuka, npoduiib «Pusznka KOHASHCUPOBAHHOTO COCTOSHHUS BEILIECTBAY.

Jns MOATOTOBKM K CEMHUHAPCKUM 3aHSATHUAM HEOOXOIUMO pPaccMOTPETh KOHTPOJBHBIE
BOIPOCHI, P HEOOXOIUMOCTH OOPATUTHCA K PEKOMEHAYEMOM IUTepaType, 3anucaTh HEMOHITHBIE
MOMEHTHI B BOTIPOCAX JIJIsl YSICHEHUSI UX Ha MPECTOSIIEM 3aHATHH.

Memoouueckue YKA3aHusl K 1eKYUOHHbIM U NPpAKMUYEeCKUM 3AHAMUAM

B cucremy cpejicTB 00yueHUs AUCITUILIUHBI « MexaHuKa» BXOJAT yueOHUKH, yueOHbIe TI0COOUA, Kype
JIEKIIUH, IPOTPAMMHOE U KOMITBIOTEPHOE O0ecIieueHre, 00pasyollre eINHY0 KOMIUIEKCHYIO CPEy, II03BO-
JISTIOIIYIO JTOCTUTATh MIOCTaBJIEHHBIX IeJIed 00yJeHus.

OCHOBHbIE KOMITOHEHTBHI CHUCTEMBI CPEZCTB OOYUYEeHHUs MUCIUILIINHE: YUeOHUKU, yueOHble U yuebHO-
MeTo/nYecKre IMocoOus M0 paszesiaM [AUCHHUIUIMHBIL. IIporpaMMHBIE MAaTepUAJIBl JUIA  TOI/IEPIKKU
MIPEIOo/IaBaHuUs, UCIOIb3yeMble B IPOIIECCE CAMOCTOATENBHON PabOThl CTYZIEHTOB, YuyeOHOE MPOrpaMMHOE
obecnieuenue (371€KTPOHHBIN YUeOHUK, KOMITBIOTEPHBIE TECTHI U JP.).

Cpe/icTBa TeJIEKOMMYHHUKAITUI (B IPOIlecce CaMOCTOSITETFHOM PaboThl CTYZEHTOB), 00€CIIeYNBAIOIIIIE
JIOCTYITHOCTh WH(MOPMAIIUY JJIs1 CTYIEHTOB, BOBJIEYEHHOCTDh UX B YueOHOE B3aUMOJIEHCTBUE, UCTIOIb30BAHUE
pecypcos siokanbHoU cetu KBI'Y u MHTEpHET.

KomnreioTepusle kiaccsl VHertuTyra GU3NKM W MaTEMATHUKU, 3JEKTPOHHBIE 3aJIbl OUOJIMOTEKU U
NuTtepHeT-neHTpa KBI'Y.

OpraHu3anoHHBIMU (GOpPMaMU IPOBENEHUSA AayAUTOPHBIX 3aHATHH [0 JUCHUIUINHE SIBJIAIOTCSA
JIEKITUY, TPAKTUYECKIE 3aHATHUS.

OcHOBHasl [UJIaKTHUYeCcKas IeJb JIEKIUU - (OPMHPOBAHUE OPUEHTUPOBOYHON OCHOBBI IS
MOCJIEAYIOIIETO  YCBOEHUsI CTyAeHTaMu y4eGHOTO Marepuasia. JIeKnus  BBINOJHSAET HAy4YHBIE,
BOCITUTATeJIbHbIE WU MHUPOBO33peHUeCKHue (DYHKIINHU, ABJIAIOTCA METOJOJIOTUYECKOH U OpraHU3allMOHHOU
OCHOBOH /I CAMOCTOSITEJIbHBIX 3aHATUH, PAaCKpPbIBaeT MOHATHHHBIN anmapar AUCHUIUINHBI, MPO6JIEMBI,
JIOTHKY, JAlOT I[eJIbHOE IPEJICTaBJIeHrue O IpelMeTe, MOKa3blBas €ro MeCTO B CHCTEME HAyKH, CBA3b C
POZICTBEHHBIMH JUCITUIIMHAMY, NPOOYKTaeT WHTEpPEC K IIpeaMeTy, pa3BUBaeT NpodecCHOoHATbHbIE
WHTEPECHI.

Cozep:kaHue JIEKIIUI YCTAaHABIMBAETCS HA OCHOBe pabovell mporpaMMbl JUCIUILINHBL. KOHKpeTHOe
coziep:KaHue JIEKIUI BKJIIOUAET OCBEIIeHUe 33/1a4, METO/IOB M yCIIEXOB HAYKH, OCBEIEHNE IyTeld HAyJHBIX
W3bICKAHUH, aHAUIN3 UCTOPUUECKUX SABJIEHUH; KPUTHKY U HAYIHYIO OLIEHKY COCTOSTHUS TEOPHUH U TPAKTUKH.

B Jexmusx mpemozaBatesib, HapsAAy C CHUCTEMATHUYECKHM H3JIOKeHHeM (GYHIAMEHTIBbHBIX OCHOB
HAyK{, BBICKA3bIBAeT CBOW HAyYHbBIE HJEHW, CBOE OTHOIIEHWE K IPEeIMETy H3yYeHWs, CBOE TBOPYECKOE
MMOHUMAaHUE €ro CYIHOCTH U TIEPCIIEKTUB Pa3BUTHUsA. [I0ITOTOBKA K JIEKITUU TPeOyeT

CaMoOTO TIIATEJIHOTO OTOOpa MaTepuasia, IPUBJIEUEHUSA SPKUX U BBIPA3UTEIbHBIX NpumepoB. OT
JleKIuu TpebyeTcss Takike, UTOOBI OHAa BO30OYKZajla W HAIpaBJisjla CaMOCTOATENBbHYIO MBICIIUTEIBHYIO
JIeATeJIbHOCTD CTYZIEHTOB, (pOpMUpOBaja HX MUPOBO33PEHHE.

Ha sexnuu oT npenozaBaresisi TpeOyeTcs B JIONOJHEHNUE K 3HAHUAM U IIPO¢ECCHOHATBHOMY OIBITY
HIMpOKasi SPYAMIMsS, JIOTHKA apryMeHTalluH, YBJIEUEHHOCTh CBOeld o00JIacThi0 3HAHWU M BHYTPEHHSA
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MOTPeOHOCTh 3a)KeUb €10 CBOMX MJIAJIINX KOJUIET - CTYAEHTOB. A 3TO 3HAYUT, YTO JIEKTOPY HEOOXOAMMO
BO3/IEHICTBOBATH HE TOJIPKO Ha Pa3yM, HO M HA UyBCTBA CBOMX CJIyIIATEJIEH.

Kaxxnas sekius TpebyeT Takoro MOCTPOEHUs, YTOObI CTYAEHThI MOIJIM KOHCIIEKTHPOBATh €€ B BHJIE
YETKO OTPAHUYEHHBIX, IIOCJIEMOBATEIBHBIX M B3aWMOCBS3aHHBIX IIOJIOJKEHHH, TE3WCOB C BBIBOJAMHU U
3aKJIIOYEHUsAMHU. Bce OTJe/NbHBIE JIEKIUM JIEKIIMOHHOTO Kypca TpeOyioT, I03TOMY B3aMMOCBS3H,
MIOCJIE/TOBATEJIBHOCTH U €IMHCTBA 1eind. CylecCTBEHHO BasKHOU SIBJIAETCSH CBA3b JIEKIMOHHOTO MaTepuasa
IPYTUMH KypcaMU U BUAAMU 00ydeHU .

Ha BBOZHOI JIEKIIMHM YCTaHABJIUBAETCS CBA3b JIEKIIMOHHOTO MaTepuayia ¢ yueOHUKaMU U yIeOHBIMU
mocobusimu. PopMa U3JIOKEHUS OIpPeAesseTcs] WHAUBUAYATIbHBIMU OCOOEHHOCTSIMH, METOAMYECKON
MIO/ITOTOBJIEHHOCTHIO, TE€JJalOTHYECKON KBaTM(HUKAIMEl IpernojaBaresisi, a TaKKe COJEepKAaHHEM U
3a7layaMy JIEKIIUH, HAJWYMeM HATJIA[HBIX TIO0COOMH, CTEleHbI0 IIOATOTOBJIEHHOCTH CTyAeHTOB. Ha
3aKJIIOUUTEIBHON JIEKIIUH TTOABOJATCS UTOTH PAabOTHI IO BCEMY KYPCY, BHUMAaHUE CTYyZIEHTOB 00paIaloT Ha
MPAKTUYECKYIO PEAIN3AIHI0 ITOJyUEeHHbIX 3HAHUH, PEKOMEH/IYIOT JIUTEPATYPy /Ul TaJbHEHIIIEr0 N3yJeHUs
Ppa3JIMYHBIX TpoOJIEM B JaHHOH 00J1aCTH HAYKH.

MeToAu4yecKy JIEKIUs JIOJI?)KHA OBITh HA COBPEMEHHOM YPOBHE HAayKH, UMETh 3a KOHUEHHBIN XapaKTep
OCBEIEHUS ONpPEJEJEHHOU TeMbl, 00JIaaTh CHJION JIOTUYECKOW apryMeHTAIluU, COJIEPKATh XOPOIIO
MPOZyMaHHble WJLUIIOCTPUPOBAHHBbIE IPUMEPHI, JAaBaTh HAIpPaBJIEHHE /JIsI CAMOCTOSTEJIBHOH paboThI
CTYIEHTOB; OBITH JIOCTYITHOU /1Sl BOCIIPUATHS COOTBETCTBYIOIEHA ayITUTOPUEH.

[Tosi MOCTYMHOCTBIO JIEKIUM TOHUMAaeTcs oOpalleHre K TpaHHUIle BBICIIUX WHTEJIEKTYaJIbHBIX
BO3MOXKHOCTEH CTyZIEeHTOB. JIeKTOpy He CcJlefyeT OpPHUEHTHPOBAThCA KakK Ha €1ab0 ITOArOTOBJIEHHBIX
CTY/IEHTOB, TaK U Ha 0000 O/IApEHHBIX CTYZAeHTOB. OPUEHTUPOM JIOJKHBI OBITH CTYIEHTHI, YCIEBAIOIINE 110

JIAaHHOMY IIpeAIMeTY, IPEeACTABJIAIONINE OCHOBHOM COCTaB JIEKIIMOHHBIX IOTOKOB.
[Tegarornueckass 3G@EKTUBHOCTD JIEKIUN II0 JAAHHOMY KypCy YCHJIMBAETCS Ha IPAKTHYECKUX
3aHATHUSIX.

[IpenongaBaTenp 10JKEH MPOBOAUTH 3aHATHUS B MOATOTOBIECHHOW JUIsl 3TOro ayautropuu. OH
JIOJKEH OBITh MOJTOTOBJIEH K 3aHATHIO, UMETh IIJIaH WJINM KOHCIIEKT JICKLHUH.

B J1leKnmMoHHONM ayauTOpUH NMPENOAABaTeNb JTOJDKEH I0JIb30BATHCS JTOCKOW JUIS M3JI0KECHUS
MaTepHaia, OMMCAHUS CXEM, PUCYHKOB, TaOmuil. 1o BO3MOXHOCTH HEOOXOAMMO HCHOJIb30BAHUE
HarJsHBIX ocoOui U ayanoBu3yanbHbIX cpeacts, UKT.

[lpenonaBatens JODKEH OBITH  JIpy)KenroOeH K  crydeHTaM. OH  JIOJDKeH  OBITh
TpeOOBaTENIbHBIM HE TOJBKO K CTYJEHTaM, HO U K caMoMy ce0e, TeM caMbIM 3aBOEBbIBas Y
CTYJIEHTOB aBTOPUTET U YBAKECHHUE.

Matepuan HOKEH JIOTMYECKH IIOCJIENOBATEIBHO U3JIararbCsi M COIEP)KATh DIEMEHTHI
HOBM3HBI. Peub 1omKHAa OBITH MpPAaBUIBHOM M TOYHOW. TemMn uTeHHs JEKIMU JOJKEH OBbITh
€CTECTBEHHBIM. JIEKTOp MOJDKEH MOMOYb CTYAEHTaM IOHATH JIOTMKY IOCTPOEHUS KOHKPETHOTO
y4eOHOro MaTepuaina, BbIJICNATh TJIaBHOE M 00palaTh BHUMaHUE CTYIEHTOB Ha (pU3HUecKuil cMbICI
HOJy4aeMBbIX Pe3yJIbTaTOB U (PU3MUECKUX BEJINYMH.

[IpenonaBaTens 1OKEH:

- TPEAOCTaBUTh CTYJCHTaM HCTOYHHMKH JOMOJIHUTENbHOM HH(OpMAnuu N0 TUCIMILIMHE,
JUTEPATYPY LEIeCO00pa3HO JETUTh HA OCHOBHYIO U JIONOJHHUTENbHYIO;

- IOOUIPATH BOIPOCHI OT CTYJEHTOB U TPAMOTHO OTBEYATh HA 9TU BOIIPOCHI.

- paboTaTth Haj YriayOJleHHeM M 3aKpelUICHHEM JIEKIIMOHHOIO MaTepHaia, MOJIyYeHUEM
CTYZICHTaMH YMEHUH 1 HAaBBIKOB, MPETYCMOTPEHHBIX YU4eOHOI MporpaMmoi.

[lepen Tem, kak HayaTh pEIICHHE 3a7a4 HA NPAKTUYECKOM 3aHITUM B ayAUTOPHH,
HE00X0/IMMO MPOBECTH OINPOC M0 AAHHOM TeMe, BBINUCATh CO CTYJIEHTaMHU Ha JJOCKEe HEOOXOMMBbIe
(bopMyIibl, pa3bICHUTh UX CYTh, PA3MEPHOCTH BEJIMYUH, M TOJIHKO 3aTE€M HAUMHAThH PEIICHUE 3a/1ad.
Ocoboe BHMMaHHE CleIyeT YAETUTh (U3NYECKOMY CMBICIY W Pa3MEPHOCTH MOJYYEHHBIX
pE3yJIbTaTOB.

Memoduueckue yka3aHus Kk camocmosmenvHol pabome cmydeHmos
Ycmeninoe ocBoeHUe AUCIUIUIMHBI IIPeAIoJiaraeT aKTUBHOe, TBOPUYECKOE y4yacTHe CTyZieHTa IIyTeM
IUIAHOMEPHOH IOBCETHEBHOW paboThl. l3yueHme AUCIUIUIMHBI CJIeAyeT HAaYUHATH C MPOpaboTKU
IIpOrpaMMBbl AUCIUILINHGL, yeJsasa ocoboe BHUMAHUE IeIAM U 3a7adaM, CTPYKType U COZEPKAHUIO Kypca,
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paboTe ¢ KOHCIIEKTOM JIEKIUH, Y4eOHBIMU MOCOOUAMHU IO JaucnuIinHe. Heo6X0AuMO IPOCMOTPETH
KOHCHEKT (yueOHUKH, MocoOusA, IEMOHCTPAIMOHHbIE IPUMEPHI U T.JI.) Cpa3y Iocje 3aHATUH, OTMETUTHh
MaTepuasl, KOTOPBIH BBI3bIBAET B3aTPYAHEHHS [l IIOHHMAaHUs, IIONBITATECI HAWUTH OTBEThl Ha
3aTPYZHUTEJIbHBIE BOIIPOCHI, UCIOJIb3Ysl PEKOMEHIYEMYIO JIUTEPATypy. EC/iM caMOCTOSATENIBHO HE y/IaJloCh
pasobpatbcs B MaTepHalie, Hy»KHO cOPMYIUPOBATH BOIIPOCHI ¥ OOPATUTHCS 32 IOMOIIBIO K IIPEIIO/IaBaTEITI0
Ha KOHCYJIBTAIIUU VTN OJIFDKAUIIEN JieKIuu (IIPaKTHYECKOM 3aHATHH). PeryJsapHO OTBOAUTH BpeMs I
MIOBTOPEHUS TPOMHZIEHHOTO MAaTepHUasia, MPOBepsis CBOM 3HAHUSA, YMEHHS U HAaBBIKH II0 KOHTPOJIBHBIM
BOIIPOCAM.

CamoctosTenbHas pabora cryaenTa (CPC) mpu mpoxoKIeHUu! JUCIUTIINHBI J0/KHA 3aHUMATh OJHO
13 BEAyIINX MeCT B y4eOHOH AesATeIbHOCTU CTyZeHTOB. OHa JOJDKHA OBITH OCO3HAHA CTYAEHTAMH Kak
cBOOO/IHAsI IO BBIOOpY, BHYTPEHHE MOTHBUPOBAaHHASA JEATEIbHOCTh. Haymnune caMOCTOSTENBHOU PabOThI
CTY/IEHTOB SfIBJISIETCS OAHUM W3 BAXKHEHIIUX CPeACTB (POPMHUPOBAHUS CIIOCOOHOCTEH CAMOCTOSTEIBHO
ZI0OBIBATh, epepabaThIBATh U MPAKTUYECKU MPUMEHATHh 3HAHUsA. B pe3ysbraTe MPOUCXOAUT OTpAHHUYEHUE
oOBsICHAIIEH (GYHKIMH IIPENo/iaBaTesis, Iepexo/i OT OIKCATEJTHHOTO OOBSCHEHHUS K J0KAa3aTeJIbHOMY,
dopmupoBaHre TBOpUeCKOTO MbILIeHUsA. CaAMOCTOSTEIbHAS paboTa MPeAIoIaraeT 0CO3HAHUE IIeJId CBOEH
NeATENIbHOCTY, TPUHATHE Yy4eOHOH 3ajauu, MPHUJAHWE eH JIMYHOTO CMBICIA, CAMOOPTaHU3ALUI0 B
pacupeziesieHun y4eGHBIX IEHCTBUN BO BpEMEHH, CAMOKOHTPOJIb B MX BBITIOJIHEHUU H JIP.

CamocrosiTesibHasi paboTa CTYAEHTOB IPU IIPOXOKAECHUH JAUCHUILUIMHBI UMEEeT IeJIbI0 BBIPA0OTATh y
CTYZIEHTOB HABBIKM aHaJM3a JIIOOOW IpeaMEeTHOH O00JIaCTH, 3aJIOKUTh OCHOBBI CAMOOPTAHU3AINU W
CaMOBOCIIUTAHUA C TeM, 4YTOObI TNPUBUTh YMEHUWE B [aJbHEHIIIEM HENPEPHIBHO IOBBIIIATH CBOIO
KBaTuUKAIUIO.

Heo0X0oAuMO IMepeBeCTH CTY/IEHTa W3 MACCUBHOIO MOTPeOUTENsl 3HAHWMA B aKTUBHOTO HX TBOPIA,
yMmemwiero chopMyIupoBaTh NpobsieMy, IPOAaHATU3UPOBATh MYTH €€ pelIeHUs, HAWUTH ONTHMAJIbHBIN
pe3yJIbTaT U JIOKa3aTh ero NpaBUIbHOCTb. CaMOCTOATeIbHAS Pab0OTa CTYZEHTOB SBJISIETCS He MIPOCTO BAYKHOM
dbopmoii 06pazoBaTeILHOTO MPOIIECCa, a JOJIKHA CTaTh €T0 OCHOBOM.

B opraHmzanmuu CcaMOCTOATENbHONH pPabOThl CTYIEHTOB JOJIKHBI COYETAaThCs JIBA OCHOBHBIX
HanpaBjIeHUs:

- caMoCTosATeJIbHAsA paboTa B MpoIlecce JIEKITMOHHBIX U IMPAKTUYECKUX 3aHATHUH, OMHUpAIoIascsa Ha
HICIIOJIb30BaHME METOAUK U (OPM, CIOCOOHBIX 00ECIIEUNTh BHICOKUH YPOBEHD CAMOCTOSITETLHOCTH CTYZEHTOB
U yJIydIlleHHe KauecTBa MOATOTOBKHY;

- camocTosATebHast paboTa BO BHEAYAUTOPHOE BPeMs, OCHOBHAS IIeJIb KOTOPOH - HAYYUTh CTyZEeHTa
OCMBICJIEHHO U CaMOCTOSITEJIbHO paboTaTh CHavasa ¢ Y4eOHBIM MaTepuajoM, 3aTeM ¢ HayYHOH
nHdopmarmei, chopMUPOBATh Y CTYEHTa COOCTBEHHOE MHEHUE IIPU PELIeHNN OCTABIEHHBIX ITPOOIEMHBIX
BOIIPOCOB U 33/1a4.

Jlns caMoCTOSTENTbHOW paboThl CTyAeHTaM IIpeJylaraloTes ydeOHbIE IMOCOOUS K ITPAKTUYECKUM
BaHATUAM.

B mporecce caMOCTOATENBHON PabOTHI CTYIEHTAM PEKOMEH/IYETCSI aKTUBHO Pab0TaTh C UMEIOIUMUCS
B Oubsmmorexke KBI'Y yueOHMKamMu U y4eOHBIMH INOCOOMAMH, KaK OYMa>KHBIMH, TaK M 3JIEKTPOHHBIMH.
ITockonbKy OCHOBHAfA 3ajjaya AMCIUIUIMHBI, KaK W JIIOOOH JIpyrol JUCIUILIMHBI, 3aKJII0YaeTcs B
dopMupoBaHUHM CHeIUANNCTa, CIOCOOHOTO K CaMOPAa3BUTHIO, CaMOOOpa30BAaHUIO, WHHOBAI[MOHHOMN
JIeATEIbHOCTH, HEOOXOIUMO IepeBECTH CTYEeHTa M3 MAaCCUBHOTO MOTPeOUTesNs 3HAHUNW B aKTUBHOTO HX
TBOpPIlA, yMemwllero chopMyJIHPOBaTh MpoOJIEMy, NpPOAHATU3UPOBATh IIYTH €€ pelleHus, HaNuTu
ONTUMAJIbHBIN PE3YJIbTAT U IOKA3aTh €0 MPaBUJILHOCTh. CaMoCTOsATEIbHAS paboTa CTyIEHTOB JOJKHA CTaTh
OCHOBOH 06pa30BaTeILHOTO Mpoliecca.

I';maBHOEe B CTpaTermvyeckod JIMHUU OpPTaHU3alHMH CAMOCTOATENBHOU pabOThl CTYAEHTOB IIpH
MIPOXOK/IEHUH JUCIUIUIMHBI 3aKJII0YAETCs HE B ONTHMU3AIUN €€ OT/IEJIbHBIX BU/IOB, a B CO3JaHUH YCJIOBUI
BBICOKOM aKTUBHOCTH, CAMOCTOSITEJIbHOCTU U OTBETCTBEHHOCTH CTYIEHTOB B ayZJUTOPUU U BHE €€ B XO/Ie BCeX
BUJIOB yUeOHOU J1eATEIBHOCTH.

B o6mem ciryuae BO3MOKHBI ZIBA OCHOBHBIX HAIIPABJIEHUS IIOCTPOEHU YIeOHOTO IIpoliecca Ha OCHOBE
CaMOCTOSITETLHOM pPabOThI CTY/IEHTOB.

[IepBBIli - 3TO YBEJIMUEHUE POJIM CAMOCTOSTEIFHON PaboThI B IPOIlecce JIEKITUOHHBIX, TPAKTUYECKIX
3aHATUN. BTOPO - MOBBIIIEHNEe aKTUBHOCTHU CTY/IEHTOB II0 BCEM HAIIPABJIEHUAM CaMOCTOATEIBHOU PabOThI
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BO BHeay/INTOPHOE BpeMs. Pemaromias poss B opranusarnuu CPC nmpuHaAIeXKuT TperoiaBaTesio, KOTOPHIH
JIOJKEH paboTaTh HE CO CTYIEHTOM «BOOOIIE», a ¢ KOHKPETHOH JINYHOCTHIO, C €€ CHJIBHBIMU U CJIaObIMU
CTOpOHAMU, UH/ITUBU/TYyAJIbHBIME CIIOCOOHOCTSIMH ¥ HAKJIOHHOCTSIMH.

YTtoObI pa3BUTH MOJIOKUTEIPHOE OTHOIIIEHUE CTY/IEHTOB K BHeayautopHoil CPC, ciemyeT Ha KaXa0M
ee JTalre pas3bsACHATH [EeJH paboThl, KOHTPOJIHUPOBATh IOHUMAHUE 3THX IEJIEH CTy/IeHTaMU, IOCTENEHHO
(opmupys y HUX YMEHHE CaMOCTOSATEIFHOHN IOCTAHOBKH 33JIaYX U BHIOOPA IIEJTH.

BeinostHEHE KOPOTKOH (5 MHH.) CaMOCTOATENHHON PabOThI Ha JIEKIUHM C MPOBEPKOHM pPe3yJbTaToOB
IIpero/iaBaTesieM IPUyYaeT CTYAEHTOB 60Jiee rIyO0KO yCBaBaTh H3yUYaeMblil MaTepHajl, MEHSIET y CTY/IEHTOB
OTHOIIIEHVE K JIEKIUAM, TaK Kak 0e3 MOHMMaHUS TEOPHUM IpeAMeTa TPYJHO PACCUUTHIBATH HA YCIEX B
pelleHny 3a1a4u. DTO YJIyUIIaeT MOCEIaeMOCTh JIEKITMOHHBIX U MIPAKTUYECKUX 3aHATHMU.

PazpaboTka KOMILIEKCA METOAUYECKOTO obecrieueHns y4eOHOTO IpoIecca Mo JUCIUIUINHE SBJISIETCS
BOKHEHIIUM ycIoBHEM 35(P(dEKTUBHOCTH CAMOCTOSATETBHOU PAbOTHI CTyAEeHTOB. K TakoMy KOMILIEKCY
OTHOCSTCSI TEKCTHI JIEKIINH, YIeOHUKH U ydeOHble MOocoOUsA, MaTepHasbl I KOMIIBIOTEPHOTO TECTOBOTO
KOHTpPOJIA. JTO TIIO3BOJISIET OPraHU30BaTh IpOOJIEMHOe OOydeHHe, B KOTOPDOM CTYAEHT SBJISETCS
PaBHOIIPABHBIM YYaCTHHKOM y4eOHOTO Iporiecca.

Pe3ysIbTaTUBHOCTh CAMOCTOSITEJIBHOH pPabOThl CTYZAEHTOB BO MHOTOM OIIPEJIEJIAETCA HATUUHEM
aKTUBHBIX METOJIOB €€ KOHTPOJIA. IIpW MPOXOKJAEHWH NHUCIUIUIMHBI HCIIOJIB3YIOTCS CIIEAYIOIINE BUJIBI
KOHTPOJIA:

- BXOJTHOW KOHTPOJIb 3HAHUH B YMEHUH CTYZIEHTOB B HAUaJIe IMPOXOKAEHUS TUCITUTLINHEL;

- TeKyIIUU KOHTpPOJb, TO €CThb peryJIIDHOE OTCJIeKHMBaHUE YPOBHSA YCBOEHHUS MarepHaja Ha
JIEKIIMOHHBIX, TPAKTUUECKUX 3aHATUAX;

- IPOMEXKYTOUHBIN KOHTPOJIb 10 OKOHYAHUHU U3yUeHUs pasjiesia Kypca;

- CAMOKOHTPOJIb, OCYIIIeCTBJIIEMBIH CTYIEHTOM B IIPOIlECCE U3YUEeHUS TUCIUILINHEI

- IIPH HOJITOTOBKE K KOHTPOJIBHBIM MEPOIPUATHUAM;

- UTOTOBBIN KOHTPOJIb IO JUCIUIUIMHE B BU/IE SK3aMeHa.

Memoouueckue pekomenoayuu no u3y4eHu10 OUCYUNIUHbBL 015 00Y4aAIOUUXCA

[Ipuctynas kK M3y4yeHUIO TUCIMIUIMHBI, OOydaromemycsi HeoOXOIUMO O3HAKOMUTHCSA C
TEMaTUYECKUM TUTAHOM 3aHATHH, CIUCKOM PEKOMEHI0OBaHHOW y4eOHOI muTepaTypsl. Heooxoamumo
YSICHI/ITB IIOCJICAOBATCIBbHOCTH BBIITOJIHCHUS I/IHI[I/IBI/II[yaJ'IBHI)IX y‘-I€6HI)IX SaﬂaHHﬁ, 3aHECTHU B CBOHO
pabouyio TeTpaab TEMbl M CPOKH MPOBEIACHHSI CEMHHApPOB, HAMUCAHUS y4E€OHBIX U TBOPUECKHX
pa6ot. [Ipn n3ydeHnn AMCHUUIUIMHBI CTYACHTHI: U3Y4al0T PEKOMEHIOBAaHHYIO YU€OHYIO U Hay4HYIO
JAUTEepaTypy; NHUIIYT KOHTPOJbHBIE pPabOThI, TOTOBAT JOMAIHEE 3aJaHHe€ U COOOIICHHS K
MPAKTUYECKUM 3aHATUSAM; BBIIIOJHSIOT CaMOCTOSITENIbHYI0 paboTy, y4acTBYIOT IpPH HPOBEICHUU
MPAKTUYECKUX 3aJaHuil. YPOBEHb W TIyOWHA YCBOEHUS AMCUUILUIMHBI 3aBUCAT OT aKTHUBHOW U
CUCTEMAaTUYECKON pabOThl Ha JEKIUAX, U3YyYCHHUS] PEKOMEHJIOBAaHHOW JIUTEPATyphl, BBINOIHEHUS
KOHTPOJIbHBIX MMCEMEHHBIX 3aJaHU

Kypc wm3ywaercs Ha neknusix, ceMuHapax, NpU CaMOCTOSTEIBHOW WM HWHAWBUIYaJIbHON
pabote ctyneHToB. CTYIEHT IS TOJTHOTO OCBOSHHS MaTepuasa He JOJKEeH MPOMYyCKaTh 3aHATHS U
AKTHUBHO y‘—IaCTBOBaTB B y‘-Ie6HOM Hpouecce. HCKHI/II/I BKJIFOYAKOT BCEC TEMBI B COOTBCTCTBUU C
MPOrpaMMOI TOJITOTOBKYU MO aHHOW aucturuinae. st MmakcuManbHON 3D PEeKTUBHOCTU H3yUEHUS
HEOOXOIMMO TIOCTOSSHHO BECTH KOHCIIEKT JICKIIMH, 3HATh PEKOMEHIYEeMYIO0 ITperojiaBaTesieM
JAUTEpaTypy, TMO3BOJSIONIYIO JAOMOJHUTh 3HAHWS W Jy4llle TMOATOTOBHTHCS K CEMHUHAPCKUM
B3aHATUAM.

B cooTBeTcTBUYU ¢ yUeOHBIM ITAHOM Ha KXY TEMY BBIJCICHO HEOOXOAUMOE KOJIUYECTBO
qacoB CeMI/IHapCKI/IX 33H$ITPII>'I, KOTOpI)Ie HpOBOJIHTCS[ B COOTBECTCTBUU C BOHpOCaMI/I,
PEKOMEHIOBAaHHBIMA K HW3YYEHHMIO MO TeMaM AUCHUIUIMHBL CTYIEHTHl JOJDKHBI PEryIspHO
TOTOBUTHCA K CeMI/IHapCKI/IM 3aHATUAM U y‘—IaCTBOBaTI) B O6CY)K)IQHI/II/I BOHpOCOB. HpI/I IIOATOTOBKE K
3aHITHSIM CIIEZlyeT PYKOBOJACTBOBATHCS KOHCIIEKTOM JIEKIIUH M PEKOMEHIOBAHHOW JHUTEPATyPOU.
Temarndeckuid TIUIaH JUCIUIUIMHBI, Y4EOHO-METOJMYECKHE MaTepualbl, a TakKe CIHCOK
PEKOMEHI0BaHHOH JIUTEepaTyphl IPUBEICHBI B pabouel mporpaMme.
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Memoouueckue pekomenoayuu npu pabome HA0 KOHCNEKMOM 80 6PeMA NPOBEOEHUs TeKUUU

Bo Bpems NeKIMOHHBIX 3aHATHI HEOOXOAMMO KOHCIEKTHPOBATh y4eOHBIM maTepuain. [[is
ATOTO MCHOJIB3YIOTCS  OOlMe W  yTBEpJMBIIMECS B TPAKTUKE TMpaBuila, U  [PUEMBI
KOHCIIEKTUPOBAHUS JICKIIHH:

KoncniektupoBanue JeKIUi BENETCS B CHEUUAIBHO OTBEIACHHOM JUIA 3TOrO TETPalu,
KaXKIBIN JTUCT KOTOPOI TOJKEH UMETH I0JIsI, Ha KOTOPBIX JAENAl0TCs MOMETKH U3 PEeKOMEHJ0BAHHOM
JUTEPATyphl, TOMOJHSIONIME MaTepHall MPOCIYHMIAHHON JEeKIHUH, a TaKXke MOJA4YEepPKUBAIOLINE
0CO0YI0 BaKHOCTh T€X WU MHBIX TEOPETUUECKUX MOJIOKEHUH.

[lenecooOpa3Ho 3amuchIBaTh TEMY U TUIAH JICKIMH, PEKOMEHIYyEMYIO JIMTEpPaTypy K TeMe.
3anucu pas3fenioB JIEKIMHM JIOJDKHBI MMETh 3arojIOBKH, IOJ3arojIOBKH, KpacHble CTpoku. Jlis
BBIJICJICHUS] Pa3/IelioB, BBIBOJOB, OINPEICICHHUI, OCHOBHBIX W€ MOXHO HCIIOJIb30BaTh IIBETHHIC
KapaHJalu 1 GpromMacTepsl.

Ha3BanHble B JIGKIIMK CCBHUIKM HA NMEPBOMCTOYHUKH HAJO0 MOMETHUTHh Ha MOJISIX, YTOOBI MpHU
CaMOCTOSITENIbHOM pa0oTe HaWTHU M BOHCATh HMX. B KOHCIEKTE JJOCIOBHO 3allMCHIBAIOTCS
OmpeNeNiCHUs] TOHSATUHN, KaTeropuu M 3akoHbl. OcTambHOE MOHKHO OBITH 3alMCaHO CBOUMH
CJIOBaMH.

KaxxnoMmy crymeHTy HE0OX0IMMO BBIPA0OTaTh M HCIIOJIB30BATh JOMYCTUMBIC COKPAICHUS
HauboJsee pacIpOCTPAaHEHHBIX TEPMUHOB U MOHITHIA.

MemoduquKuepekomeudauuu 1o n0020mogKe K CEMUHRHADPCKUM 3AHAMUAM

CeMuHappl — COCTaBHas 4acThb ydeOHOro mpoliecca, rpymnmnoBas ¢dopMa 3aHATHI mpu
AKTUBHOM YYacTHUH CTyJIeHTOB. CeMHHAphl CIOCOOCTBYIOT YIIIyOJCHHOMY HM3Y4YeHHIO Hambolee
CIIOXKHBIX MPOOJIEM HAayKH U CIYXKaT OCHOBHOH (hOpMOIl MOJBENEHUS UTOTOB CaMOCTOSITEIbHOMN

paboTel cTyneHTOB. llenplo ceMUHApCKUX 3aHsATHH sBISETCS YIiayOJeHHEe U 3aKpeIieHHe
TEOPETHUYECKUX 3HAHUH, MOJIYYEHHBIX CTYJEHTaMH Ha JICKIUSAX M B IIPOLIECCE CAMOCTOSATEIBHOIO
U3y4eHHsl yueOHOTo MaTepuala, a, cjaeloBaTelbHO, (POpMUPOBaHNE y HUX OINpPEICICHHBIX YMEHUH
Y HaBBIKOB.

B xone mnpakTtuueckux paboOT CTYACHTHl BOCIPUHUMAIOT U OCMBICIMBAIOT HOBBIN
yueOHbIll MaTepuas. [lpakThueckue 3aHATUS HOCAT CUCTEMAaTUUYECKUH XapakTep, pPEeryspHO
Clenys 3a KaXI0U JCKIHUEH U ABYMS-TPEMs JICKIUSMH.

B xo1e moAroToBKM K CEMUHApCKOMY 3aHITHIO HEOOXOJUMO NMPOYUTATh KOHCIEKT JIEKIUH,
U3Y4YUTb OCHOBHYIO JIUTEPATypy, O3HAKOMUTBHCA C JONOJHUTEIBHOM JIUTEPATYpPOU, BBINOJIHUTH
BBIJJAHHBIE IIPENOJABATENIEM IpPAaKTHYEeCKHMe 3amaHus. [Ipm 3TOM y4ecTp pEeKOMEHIAlNH
npernojiaBatens U TpeOoBaHus mporpammsl. JlopabaTbiBaTh CBOW KOHCHEKT JIEKLIMH, Jefas B HEM
COOTBETCTBYIOIIME 3AIIUCH U3 JINTEPATYPHI.

XenarenpbHO MpU NMOATOTOBKE K NMPAKTUYECKUM 3aHSITHUSIM IO JUCLUUIUIMHE OJHOBPEMEHHO
HCITOJIB30BaTh HECKOJIBKO NCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHBIE BOIIPOCHI.

Ha cemmuHapax CTyIeHTBl ydaTcsl [paMOTHO H3jaraTh IpoOJjeMbl, CBOOOHO BBICKA3bIBATh
CBOM MBICIM U  CYXICHMS, pPacCMaTpUBAIOT CHUTYyallUH, CIIOCOOCTBYIOIIME  Pa3BUTHIO
npodecCHOHATBLHON KOMIETeHTHOCTH. Crlenyer UMeTh B BHJY, YTO MOJrOTOBKa K CEMHHApy
3aBHCUT OT (POPMBI, MECTa TPOBEJCHHUS CEMUHAPa, KOHKPETHBIX 3aJJaHUI U TOpyUEHUH.

Memoouueckue pekomenoauuu no OpeaHuU3AYUU CAMOCHOAMENbHOU PAdOmbl
CaMmocrtositenbHast paboTa SBISETCS OJHUM W3 BHUAOB Yy4eOHOW JAESITETbHOCTU
oOydaromuxcsi,  CHocOOCTBYeT  Pa3BUTHUIO  CaMOCTOSATEIbHOCTH,  OTBETCTBEHHOCTH U
OpPTaHM30BaHHOCTH, TBOPUYECKOTO MOAX0/1a K PEUICHHIO MPo0iIeM yueOHOro U MpodeCcCHOHATHLHOTO
YPOBHSL.
CamocrodrenbHas paboTa CTyIEHTOB HallpaBJeHA Ha MPUOOPETEHNE CTYJCHTOM HOBBIX IS
HEro 3HaHUW M YMEHHI 0€3 HEeTOCPEACTBEHHOTO YJacTHs MPEroaaBaTeIe.
CamocrosiTenbHas padoTa MPOBOIUTCS C IENBIO:
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- CUCTEMAaTH3allu1 U 3aKPEIUICHUS MOJIYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHUN 00yJaromuxcs;

- yriyOJeHus ¥ paclIupeHHs] TEOPETUYECKUX 3HAHMUIA;

- (opmupoBaHUs yMEHUI UCTIOIH30BATh CIIELUATIBHYIO TUTEPATYPY;

- pa3BUTHS T0O3HABATEIbHBIX CHOCOOHOCTEW M AKTUBHOCTH OOYYAIOIIUXCS: TBOPYECKOMN

MHULIMATUBBI, OTBETCTBEHHOCTU U OPraHU30BAHHOCTH;
- (popMupOBaHUST CaMOCTOSITEILHOCTH MBILIUIEHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpEAIN3aliu;

- Pa3BUTHSI UCCIIENOBATENBCKUX YMEHUH.

CamocrositenbHasi paboTa MPUBOIUT CTYIEHTA K IIOJIYYEHHUIO HOBOTO  3HAHUA,
YIIOPAIOYCHHIO U YIIIyOJCHUIO UMEIOIINXCS 3HaHUH, (POPMUPOBAHUIO Y HEro MpodecCHOHATbHBIX
HaBBIKOB U yMeHHi. CamocTosITeNTbHAs paboTa BBIMOIHSET P PYHKIIMIA:

—  pa3BUBAIOLIYIO;

—  nH(OPMAIOHHO-00yJaOIIYIO;

—  CaMOOpraHM3YIOILYIO;

—  OPHUEHTHUPYIOUIYIO U CTUMYJIUPYIOIIYIO;

—  BOCIIUTBHIBAIOIIYIO;

—  HCCIEeA0BaTENIbCKYIO.

B pamkax kypca BBIIOJHSAIOTCS CIAEAYIONINE BUJIbI CAMOCTOSATEIbHON PabOThI:

1. KoHcnekTrpoBaHUE IEPBOMCTOYHUKOB U JPYroil yueOHOM IUTEpaTyphl;

2. llpopabotka yueOHOro Marepuana (1o KOHCIEKTaM, y4eOHOIl 1 HaydHOIl TuTeparype);

3. BrinonHeHne pa3HOYPOBHEBBIX 33/1a4 U 3a/IaHUI;

4. Paborta c TecTaMH 1 BOIIPOCAMU JIJIsl CAMOIIPOBEPKH;

5. DBoInonHEeHWE UTOTOBOW KOHTPOJIBHOH paOOTHI.

CryneHTaM peKOMEHIYeTCS C CaMOro Hayalla OCBOCHMs Kypca paboTaTh ¢ JIUTEpaTypoil u
npeyiaraéMblMU 33JaHUSMHU B (OpMe IMOATOTOBKH K OYEpPEIHOMY ayIAUTOpHOMY 3aHsATuiO. [Ipm
TOM aKTYaIM3UPYIOTCS HMMEIOIIMECs 3HAHMS, a Takke co3faercs 0as3a s YCBOGHHS HOBOTO
MaTepuaia.

Heo0xomuMo OTMETHTh, YTO HEKOTOPBIC 3a/laHusl IJI CAMOCTOSTENBHONH PabOTHI MO KypCy
UMEIOT OmpefeNieHHyo cnenuduky. I[Ipu ocBoeHHMHM Kypca CTYAEHT MOXKET I0JIb30BaThCs
O6uONIMOTEKOM By3a, KOTOpas B NOJHOM Mepe obecredeHa COOTBETCTBYIOUIEH JHMTEpaTypoOu.
3HAYUTENbHYIO TOMOIb B MOJIOTOBKE K OYEPEIHOMY 3aHATHUIO MOYKET OKa3aTh MMEIOIIMHCA B
yueOHO-METOIMYECKOM KOMIUIEKCE KpaTKUi KOHCHEKT JieKuuid. OH ke MOXKET UCIOJIb30BaThCs U
JUISL 3aKpeIJIeHUs] MOJyYeHHOro B ayauTopuu Matepuaina. CamoctosTenbHass paboTa CTYIEHTOB
IpeIycCMOTpeHa Y4YeOHbIM TUTAHOM U BBIMIONHSAETCS B 00s3aTeIbHOM TOpPSAKE. 3agaHus
MIPEIOKEHBI TI0 KAXKI0M M3y4aeMOM TEME U MOTYT TOTOBUTHCSI MHIUBUIYAJIbHO WK B rpymie. [1o
HEOOXOUMOCTH CTYJIEHT MOXET 0Opaliarhcs 3a KOHCYNbTAIMEH K MpernoiaBarento. Brimonnenue
3aJJaHU KOHTPOJIUPYETCS U OLICHUBAETCS MPENOJaBaTEIIEM.

JInst  ycHemrHoro camMoOCTOSATENIbHOIO HW3Y4Y€HUs Marepuana CEeroAHs HUCIHOJIb3YIHOTCS
pa3inyHble CpeACTBa OOY4EHHMs, Cpedu KOTOpPBIX 0COo00€ MECTO 3aHMMAaroT HH(OPMAalUOHHBIE
TEXHOJIOTHH PA3HOTO YPOBHSI U HANPABIEHHOCTHU: AJIEKTPOHHBIE YIYEOHUKH U KYpPCHI JIEKIIMiA, 0a3bl
TECTOBBIX 3aJaHMN U 3a/1a4. DJIEKTPOHHBIA y4EOHHK MOXKET MHTErpHUpOBaTh B c€0€ BO3ZMOXKHOCTHU
Pa3IMYHBIX TEJArOTMYECKUX MPOTPaMMHBIX CPEJICTB: OOYYalOMIMX MPOTPaMM, CIPABOYHUKOB,
yueOHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOIIUX IPOrpaMM.

s ycrenmrHoW OpraHu3alud CaMOCTOSTENbHOM pPa0OTHl BCEe AaKTUBHEE MPUMEHSIOTCS
pa3HoOOpa3Hble 00pa3oBaTelbHBIE pecypchl B ceTh IHTepHeT: cucTemMbl TEeCTUPOBaHUS I10
pa3IMYHBIM 00JACTSIM, BUPTYalIbHBIC JIEKIIUH, JIA0OPATOPHH, TIPU ITOM IMOJIH30BATENIO JOCTATOUHO
UMETh KOMIBIOTEP U MOJKIoueHue K VHTepHeTy JUisl TOro, 4ToObl CBSA3aThCs C MpernojaBaTesieM,
pemiath BBIYMCIUTENbHBIE 33Jla4yd M MOJy4yaTh 3HaHMs. Vcrmonb30BaHHWE ceTel yCHIIMBAET POJib
CaMOCTOSITENIbHOM paboThl CTyA€HTa W MO3BOJIAET KApAMHAIBHBIM OOpa3oM U3MEHUTb METOJUKY
MpEenoiaBaHusl.
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CTyneHT MOXeT MOoJy4aTh BCE 3aJaHHs U METOJIUYECKUe yKazaHus uyepe3 cepBep. CTyaeHT
MMEeT BO3MOKHOCTH BBIOJIHATH paboTy oMa WM B ayauTopuH. boibimoe BocmuTaTensHOE U
00pa3oBaTe/IbHOE 3HAUCHHUE B CAMOCTOSATENIBHOM Y4€OHOM TpPYJE CTYIEHTa UMEET CaMOKOHTPOJIb.
CaMOKOHTpOJIb BO30YXJaeT M MOJAEPKUBACT BHUMAHHE W HWHTEPEC, IOBBINIACT AKTHBHOCTH
MNaMsATU 1 MBIIJICHUS, TTIO3BOJIACT CTYACHTY CBOCBPCMCHHO O6Hapy)KI/ITb " YCTpaHUTh JOMYHICHHBIC
OIMOKU M HEJOCTATKU, OOBEKTUBHO OINPEACIUTh YPOBEHb CBOMX 3HAHUM, MPAKTHYECKUX YMEHUH.
Camoe [OCTYyITHOE M TIPOCTOE CPEICTBO CAaMOKOHTPOJIA C TNPHUMEHEHHEM HH()OPMaIOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH - 3TO Ps/I TECTOB «on-liney, KOTOphIE MO3BOJISIOT B PEKUME
peanbHOr0 BPEMEHH OIPEICIUTh CBOM YPOBEHb BIAJACHUSA IMPEIMETHBIM MaTEPUAJIOM, BBISIBUTH
CBOM OIIMOKH U MOJYYUTh PEKOMEH/IAINH 110 CAMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nuTepaTypy MOXKHO pas[enuTh Ha Y4eOHUKH M y4eOHBbIC MOCOOWS, OPUTHHAILHBIC
Hay4Hble MOHOrpa(uYecKre UCTOUYHUKH, HAy4YHbIE MyOIMKalMK B IEpUOJUUECKON medaT. M3 Hux
MOYKHO BBIICTIUTD JINTEPATYPy OCHOBHYIO (PEKOMEHAYEMYIO), JOTIOJTHUTEIBHYIO U JIUTEPATYPY IS
yIIIyOJ€HHOTO U3y4YeHHUs AUCLHUIUINHBL.

[Ipu pabGote c nuTepaTypoil HEOOXOIWMO YYHUTBHIBATH, YTO HMEIOTCS PA3IUYHBIC BUIBI
YTEHUS, U KQXKJIbI U3 HUX HCIIOJIB3YETCsl Ha ONPEAEICHHBIX TallaX OCBOSHHs MaTepHuaa.

IIpeosapumenbroe YTEHNE HANPABICHO HA BBISBIECHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB U
IIOUCK MX 3HAYEHUs B CIIPAaBOYHOMH juTepaType. B 4acTHOCTH, NpU YTEHUM YKa3aHHOM JIMTepaTypbl
HE00X0UMO OAPOOHEHIIINM 00pa30M aHAIM3UPOBATh ITOHSATHS.

Ckeo3H0e umenue TpeANoNaraeT NpouTeHHe MaTepuasia OoT Hayaja o0 KoHua. CKBO3HOE
YTEHUE JINTEPATYPhl U3 MPHUBEIECHHOTO CIHCKA JTaeT BO3MOXKHOCTH CTYIACHTY C(POPMHUPOBATH CBOJ
OCHOBHBIX IOHATHUH U3 H3ydyaeMoi 00JIacTH U CBOOOTHO BJIAJETh UMHU.

Buibopounoe — Hao0OpOT, UMEET LIENbI0 MOUCK U OTOOp Marepuana. B pamkax aaHHOro
Kypca BBIOOPOYHOE YTEHHE, KaK CIOCO0 OCBOEHHUS COJAEp)KaHHs Kypca, JODKHO HCIOIb30BATHCS
IIPY TIOJITOTOBKE K MPAKTUIECKUM 3aHSATHSIM IO COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH paz0op TEKCTa C MOCIEAYIOUUM €ro
KOHCHeKTupoBaHueM. OCBO€HHE yKa3aHHBIX MOHATHH Oyner HaubOosnee 3(Q(EKTHUBHBIM B TOM
cilyyae, eciii IpU YTEHUU TEKCTOB CTYJEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BOIpochl. YacTe U3
3TUX BompocoB chopmynupoBara B @POC B nepeuHe BOMpocoB st codbecenoBanus. [lepedeHp sTux
BOIPOCOB OTPaHMYEH, MOATOMY Ba)XKHO HE TOJIBKO COJEp)KaHHE BONPOCOB, HO CaM IPHHLUI
OCBOEHUS JIMTEPATYPHI C IOMOILBIO BOIIPOCOB K TEKCTaM.

Lenbto usyuaroujeco 4TEHUS SBIAETCS TIIyOOKOE M BCECTOPOHHEE MOHMMaHUE Y4eOHOMH
uHpopManuu. ECTh HECKOIBKO MPHUEMOB H3yJarOIIETr0 YTCHHS:

1. UreHne mo anropuTMmy mpejrosiaraeT pa3doueHue MHPopManuu Ha OJIOKU:

Ha3BaHME; aBTOp; HMCTOYHMK; OCHOBHas HJesl TeKcTa; (aKTUYECKUN MarepHal;
aHaJIM3 TEKCTa IYTEM CONOCTABIEHUS MMEIOIIMXCS TOYEK 3peHus 10
paccMaTpuBaEMbIM BOIIPOCaM; HOBHU3HA.

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

- MEJIEHHO MPOYUTATh TEKCT, CTApasiCh MOHSITH CMBICI U3JI0’KEHHOTO;

- BBIJIETIUTH KJIIOUYEBbIE CIIOBA B TEKCTE;

- MIOCTapaThCsl MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOIIMI 3aMbIces aBTOpa.

3. [Ipuem Tte3upoBaHus 3akioyaeTcss B (OPMYIMpPOBAaHUHM TE3UCOB B BUIE
ITOJIOKEHNH, YTBEPKAECHNN, BBIBOJOB.

[loaroToBka K 53K3aMeHy JOJKHA TMPOBOAUTHCS HA OCHOBE JIEKIIMOHHOIO MaTepHala,
MaTepuaia MPaKTUYECKUX 3aHITHH ¢ 00s3aTeNbHBIM OOpalieHHeM K OCHOBHBIM yUe€OHHUKAM IO
Kypcy. DTO MO3BOJHT UCKIIOYUThH OMIMOKU B MOHMMAHUU MaTepualia, OOJETYUT €r0 OCMBICICHHE,
MPOKOMMEHTHUPYET MaTeprall MHOTOUHCICHHBIMU IPUMEPAMH.
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S. Mamepuam;uo-mexuuuecxoe obecneuenue 0ucuummubl

8.1. Tpebosanus k mamepuarbHO-MEXHULECKOMY 0becnedeHu
g peanuzauuu paboudell mporpaMMbl JUCHHUIUIMHBI UMEIOTCS CIEIUAIBHBIE TOMEIICHUS
JUTSL TIPOBEJICHUS 3aHATUN JIEKIIMOHHOTO M CEMHUHAPCKOTO THIIA, TPYIIOBBIX W WHIUBHIYATbHBIX
KOHCYJIbTAIlMM, TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOW aTTeCcTalud, a TaKKe MOMEIIEHUs s
CaMOCTOSITENIbHOW paboOThl U TOMEIICHHS IS XpaHEHHs M MPOQPHIAKTUYECKOTO OOCITY:KUBAaHUS
ob0opynoBanus. CreruanbHble MOMENIEHUS YKOMIUIEKTOBAHbBI CIIEHUATU3UPOBAHHON MeOenbio U
TEXHUYECKUMHU CpEACTBAa OOYYEHUSs, CIYKAUIMMH Ui TpeACTaBiIeHus HH(popMaruu O0IbIIon
ayJUTOPHUH.
Jlnist IpoBeZieHUs 3aHATUH JICKIIMOHHOTO THUIIA UMEIOTCS IEMOHCTPALMOHHOE 000pYAOBaHHUE
U y4yeOHO-HAarJIsIIHbIE TOCOOUSI.
[Tpu npoBeeHUN 3aHATUH JIEKIIMOHHOTO/ CEMHMHAPCKOTO THIIA 3aHATHIA UCTIONb3YIOTCS:
JUUEHIUOHHOE RPOZPAMMHOE 0DecneyeHue:
- IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) nmoanucka (Open Value Subscription);
AnTtuBHpycHOe mporpammHoe oOecrieuenne Kaspersky Endpoint Security CranmapTHbIit
Russian Edition;
€80000HO pacnpocmpatsemvle NPOCPAMMbL.:
— Academic MarthCAD License - maTemaruueckoe MNpOrpaMMHOE oOOecreueHue,
KOTOpOE MO3BOJISIET BBIMOIHSTH, aHAIM3UPOBATh BAKHEHIIINE NHKEHEPHBIE PACUEThI
1 OOMCHHMBATHCS MU,
—  WinZip nns Windows - mporpamm Jist CKaTHs U paclakoBKu (aiiiios;
— Adobe Reader mis Windows — nporpamma m1st urerust PDF daitnos;
— Far Manager - xoHCONbHBIN (DallIOBBI MEHEKEp ISl OMEPAlMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.
IIpu ocymecTBaeHMH 00pa30BaTEIbHOIO Ipollecca CTYAEHTaMM U IperojaBaTesieM
UCIOJNIB3YIOTCS caeayrolue nHdopMannoHHo crnpaBouHble cuctembl: ObC «AilludpOyke», Ib6C
«Koncynsrant cryaenra», CIIC «Koncynbrant mmtocy, CIIC «"apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHbL OJi UHBANUOO8 U JUY C OSPAHUYEHHBIMU
B03MONACHOCMAMU 300POBbS

JUIg CTyIEHTOB C OrpaHUYEHHBIMM BO3MOJYKHOCTSMH 3J0POBbsI CO3/IaHbl CIIELIMAJIbHBIC
ycloBus U1 nosydeHus oopasosanus (ayn. 145 I'K). B nensx noctynHocTH moiaydeHHs BBICILIETO
o0Opa3oBaHus MO 0Opa3oBaTeNbHBIM MpOrpaMMaM HHBAJIWAAMU U JIMIAMH C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI YHUBEPCUTETOM 00€CTIEUNBAETCS:

1. AnprepHaTiBHas Bepcus opuLnanbHOro caifta B cetu «MHTepHEeT» JUIst C1a00BUIAIINX;

2. 115 MHBATUAOB C HAPYLIEHUSAMU 3peHus (cIaboBUISAIINE, CIIETIBIE)

- TPUCYTCTBHE aCCHCTEHTa, OKAa3bIBAIOIIEr0 OO0ydYaromeMycss HEOO0XOAWMYIO IOMOIIb,
nyOnupoBaHHE BCIyX CIpPaBOYHOH HHGPOpPMAMKM O PACMMCAHUM YYEeOHBIX 3aHATHUN; HaIW4He
CPEICTB Il YCHUJICHUS OCTAaTOYHOTO 3PEHHs, OpaillIeBCKOH KOMIBIOTEPHOW TEXHUKH,
BUJICOYBEIMYUTENCH, TPOrpaMM HEBU3YaJILHOTO JIOCTYNa K HH(POPMAIIUH, IPOTrPaMM-CHUHTE3aTOPOB
peur U JApPYruxX TEXHUYECKHX CpPEJCTB MNpueMa-nepenaun ydeOHol HHGOpMalnuu B JOCTYMHBIX
dopmax a7l CTyAEHTOB C HapyIIEHUSIMH 3pEHHUS;

- 3a/1aHU JUIA BBIIOJTHEHUS HA SK3aMEHE 3aUNThIBAIOTCS ACCUCTEHTOM;

- THUCbMEHHBIE 3a/1aHUSl BBINOJHIIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS AaCCUCTEHTY
00ydJaronmMmces;

3./l11 WHBaIMAOB M JMI] C OrPAHUYEHHBIMH BO3MOYKHOCTSMM 3JI0pPOBBS IO CIIyXY
(cmabocrnpIiamue, TIIyxue):

- Ha 3aueTe/3K3aMEHE IMPHCYTCTBYET ACCHUCTEHT, OKa3bIBAIOIIMNA CTYICHTY HEOO0XOIUMYIO
TEXHUUYECKYIO MTOMOIIb C Y4€TOM MHJMBHAYabHBIX O0COOEHHOCTEN (OH MOMOraeT 3aHsATh pabouee
MECTO, NEPEABUTaTHCS, IPOUUTATh U OPOPMUTH 3alaHKE, B TOM YUCIIC 3aIHCHIBAsI 1101 AUKTOBKY);
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- 3a4eT/7PK3aMeH MPOBOUTCS B MUCBMEHHOUN (opMe;

4. ]Jlns WHBATWAOB W JIMII C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBBSI, HWMEIOIIHX
HApyIICHUs OIOPHO-ABUTaTeIbHOTO almapara, CO3JaHbl MaTepUATbHO-TEXHUYECKHE YCIOBUS
o0eCreunBarIIMe BO3MOXKHOCTh OECHPEISATCTBEHHOTO JOCTyna OOydYaromuxcsi B y4eOHBIC
MIOMEIICHUS, OOBEKTYy NHUTaHUS, TyaJeTHble M Jpyrue TIOMELICHHs YHHUBEPCHUTETa, a TaKxKe
npeObIBaHMS B YKa3aHHBIX MOMEIICHUSIX (HATMYHE PACHIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEU U
JPYTrUX MpUCIOCOOTICHU).

- TMCHMCHHBIC 3aJ]aHHs BBHIMOJHSAIOTCS HAa KOMIIBIOTEPE CO CHEIHAIH3UPOBAHHBIM
IPOTPaMMHBIM 00ECTIEYCHHEM WIIM HaIMKTOBBIBAIOTCS aCCHCTEHTY;

- 10 YKEJIAHWIO CTYJICHTA YK3aMEH IPOBOJMUTCS B YCTHOH Gopme.

OOyuaromnyecss U3 4YuClia JIUI] ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 370POBBSI 00€CIICUEHBI
AJIEKTPOHHBIMU 00Pa30BaTEILHBIMU PeCypcamMu B OpPMax, aallTHPOBAHHBIX K OTPAHUYCHUSM UX
3JI0pOBBSL.
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IIpuaoxenne 1.
JIucT nu3MmeHeHuil (10NM0JIHeHUIT) B padoyeil mporpaMMe QU CHUTIHHbBI
B pab0OYyI0 IPOTpaMMy IO TUCHHUILTHHE «MeXxaHnuKa»
o HanpasieHuto moaAroToBku 03.03.02 ®dusuka (ITpoduis: «Pu3uka KOHIEHCUPOBAHHOTO
coctosiHus BemectBay) Ha 20 -20  y4eOHBIH rox

Ne JuiemeHT (myHKT) PII/{ | IlepeuyeHb BHOCHMBIX H3MEHEHMIt IIpumeyanue
n/n (momoJyiHeHHUit)

OO0cyxIeHa U peKOMEHIOBaHAa Ha 3aceaHnu Kadeapsl TeopeTrnueckoi 1 3KCIIepuMEHTATLHON

bu3uKn
IIporokon Ne ot « _» _ 20 1.
3aBenyromuii kageapoit / M.X. X0KOHOB
TIOJIITUCH O.N.0.
«__» 20 r.
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IIpuniaoxenue 2.

Pacnpeoenenue koumponvhvix meponpusmuii no petimun208o0tl cucmeme OYeHKU
ycnesaemocmu 006yyeHus

MagkcumajabHbI| Pacnpenesienne no
0asa KOHTPOJILHBIM TOYKAM
1 Touka — 3
1. ITocenienue 3ansaTuit 10 2 Touka — 3
3 touka — 4
1 Touka — 6
2. Konmoksnym 18 2 Touka — 6
3 Touka — 6
1 Touka — 6
3. Tectuposanue 18 2 Touka — 6
3 Touka — 6
1 Touka — 8
4. | KonrponbHas pabora (MHBIE QOPMBI) 24 2 Touka — 8
3 Touka — 8
1 Touka — 23

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

Ne KoHTpo/bHbIE MEPOTIPUATUSA




IHpuioxenne 3.

Texkymuu 1 pyOe;KHbIH KOHTPOJIb

CryneHt UMeeT
36-45  OamuoB 1O
UTOTaM  TEKYUIEro H

pyOEXKHOr0 KOHTPOJIS,
Ha  DJK3aMEHe  Jai
MOJHBIA OTBET TOJIBKO
Ha oauH Bompoc. [Ipu

peleHnn 3a7a4
oOyJaronuics

JIOTTyCKaeT rpyObIe
OIINOKH, aeT
HEBEPHYIO OLIEHKY

CUTyallud U  peIICHO

menee 50 % 3amau.

OIMH  BONpPOC H
4aCTUYHO
(TIOTHOCTHIO)
OTBETUJI Ha BTOPOH.
Crynent umeer 46-

60 0amioB o
UTOTaM TEKYIIEro W
pyOexHOTO
KOHTPOJIS, Ha
IK3aMeHe pith)
MOJIHBI  OTBET Ha
OJIMH BONPOC WIN
YaCTUYHO  OTBETHII
Ha 00a Borpoca.
CryneHt

OIMH  BONpPOC H
YaCTUYHO
(MOJTHOCTHIO)
OTBETUJI Ha BTOPOH.
Crynent umeer 61 —

65 0anioB o
uToraM TEKYLICTO H
pyOexkHOTO

KOHTPOJIS, Ha
JK3aMeHE nan

TOJIHBI  OTBET Ha
OOUH  BOIpPOC U
HJaCTUYHO OTBCTUII
Ha BTOpOH. CTyIeHT
nMeet 66-70 6amioB

|CeMeCTp [IIxana oneHuBaHus
0-35 6annos 36-50 6amioB 51-60 6annoB 56-70 6annoB
1 YactuuHoe [Tonnoe nnu | [lonnoe nnu | [lonHoe mnocemnieHue
MoceleHue YaCTUYHOE YacTUYHOE ayJUTOPHBIX
ayJIUTOPHBIX MOCeIIeHue MoCenieHue 3aHSTUH.
3aHSTHH. ayJTUTOPHBIX ayJTUTOPHBIX [TonHoe
HeynosnerBopurens | 3aHsaTuil. YacTUUHOE | 3aHATUM. BBIIIOJIHEHHUE u
HOE BBITMIOJIHEHHE | BBIIIOJIHEHUE [Tonnoe 3aIuTa
MPAKTUYECKUX MPAKTUYECKUX BBITIOJTHEHUE MPaKTUYECKUX
pabor. [Tnoxas | paGoT. BrimonHeHue | mMpakTUYECKUX 3aHITHIA.
MOATOTOBKA K | KOHTPOJIbHBIX pabor. Brinonnenue
OarIbHO- pabor, TECTOBBIX | Brimonnenue KOHTPOJIbHBIX
PEHTHUHTOBBIM 3a/IaHHi, OTBETHl HA | KOHTPOJIBHBIX pabor, TECTOBBIX
MEPOTPUSIITHSIM. KOJIUJIOKBUYME Ha | paboT, TECTOBBIX | 3aJJaHUM, OTBETHI HA
CryneHt HE | OLICHKHU 3a/laHui, OTBETHI | KOJJIOKBUYME Ha
JIOTTYCKaeTCst K | «yIOBJICTBOPUTEIBH | HA  KOJUIOKBUYME | OLIEHKH «OTJIHYHO».
MIPOMEXKYTOUYHOMN o». Ha OLICHKH
aTTeCTaIlUU «XOPOIION.
HpOMe}KYTOLIHaH aTTecTaluAa
Cemectp [IIxana oneHnBaHUs
HeynosnerBopurenbHo | Y I0BIETBOPUTEIBLHO Xopomuio OTnu4HO
(36-60 6annoB) (61-80 GanmnoB) (81-90 6annoB) (91-100
0aJIIoB)
1 Crynentr umeer 36-60 | Ctynent umeer 36- | Ctynent umeer S51- | CTyneHT umeer
O6amoB  mo  wutoram | 50 0amioB no | 60 OaoB mo | 61-70  Ganos
TEKYLIETro U | UTOTaM TEKYIIEro W | UTOoraM TEKYIIero M | Mo UTOram
PYOEKHOTO KOHTPOJIS, | pyOEeKHOTO pyOexxkHOTO TEKYIIEro "
Ha »HK3aMEHE He Jai | KOHTPOJs, Ha | KOHTPOJIS, Ha | pyOeKHOTO
MOJIHOTO OTBETA HHU Ha | HK3aMeHe Jan | IK3aMeHe Jan | KOHTPOJs, Ha
OJIMH BOIIPOC. MOJIHBIA OTBET Ha | MOJHBIA OTBET Ha | K3aMEHe  Jai

MOJTHBIA  OTBET
Ha OJIUH BOIIPOC
u YaCTUYHO
(TIOTHOCTHIO)
OTBETHII Ha
Bropoii.  Ilpm
pelIeHnr 3aad
[MOKa3bIBAET
riy0okue
3HAHUS
MaTepuana,
cBOOOJIHO
UCTIONIB3YET
Heo0X0INMBIE

dopmynbl  mipH
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HUMEECT II0 HTOramM

TEKYIIEeTO u
pyOeKHOTO
KOHTPOJIS 61-70
0aJIoB Ha PK3aMeHe
HE Jal  TOJHOTO
OTBETa HU Ha OJMH
BOIIPOC.
OO0yyvaroruiics
3aTpyAHSIETCS c
MPaBUIILHOM
OLICHKOU
MPEIIOKEHHOM
3a/1a4u, JlaeT
HETIOJTHBIH OTBET,

peteHo 55% 3anau.

II0 UTOraM TEKYLIETO

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

TBEp/bIE 3HAHUS
Marepuaia,
IrPaMOTHO ero
u3JIaraer, HO
JIOTYCKaeT
HE3HAUYUTEIbHbIE
HETOYHOCTHU B

poLecce pPEeLIeHUs
3agau, pemeHo 70%
3aj1a4

peLIeHUH 3a/1ad,
pemero  100%
3aj1a4
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