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1. [lepeyeHb KOMNETEeHIIMA, MHAMKATOPOB JOCTHUKEHUSI KOMIIETEHIIMIA ¥ ONMCAHUE MOKAa3aTeJeld 1 KPpUTEPUEB OLlEHUBAHUS Pe3yJbTATOB

00y4eHMsI M0 QM CHUILINHE (MOIYJII0)

dopmupyemas Kon u Pe3syabTaTsl IMoka3aTesu M KPpUTEPUHN OLIEHUBAHMS Pe3yJIbTATOB 00y4YeHHS 110 Bun
KOMIIETEHIIUS]  HANMeHOBaHMe o0y4eHus 110 AUCHUILINHE (MOAYJIIO) OLIEHOYHOT
(c ykazaHuem HHIMKATOpa AUCHUILINHE 0 cpeacTBa
KO0/12) AOCTHKEHUS (MoayJ110)
KOMIIETEeHI[UH
1 2 3 5
Hey/I. YIOBJI. XOpOIIOo OTJIMYHO

OIIK-1. OIIK-1.3. He npoBoaut B nenom B nenom VYcnemHo u Ha OtueT o
Criocoben [IpoBoaut ChopMupoBaHbl = TEOPETHUECKHE M YCIIEIIHO, HO HE | YCIEIIHbIE, HO BBICOKOM nabopaTtopH
PUMEHSITh TEOPETUYECKHE U = CHCTEMaTHYEeCKH  OJKCIHEPUMEHTAlIb CHCTEMaTH4YEeCKH = COJAeprKallue HAy4YHO- BIM
0a30BbIC 3HAHUS OKCIIEPUMEHTAJIb € IPEJCTaBICHUS HbIE IIPOBOAUT OTJIEIbHbIE UCCIIe/IoBaTensC  paboTam.
B o0JacTu HbIE 00 OCHOBHBIX UCCIICIOBAHMS B TEOPETHUYECKHE U = MPOOEIbI KOM YpPOBHE
dusuko- UCCIIEIOBaHMUS B | 3aKOHax chepe AKCIIEPUMEHTAIb = TEOPETUYECKUE U = IIPOBOAUT
MaTeMaTuuecku cdepe MEXAHUKH, npodeccuoHadb  Hble DKCIEPUMEHTAb = TEOPETUUYECKHUE U
X 1 (Wn) npodeccuoHanbH | TPaHULIAX HOH HCCIIEI0BAHUSA B HBIE JKCIEPUMEHTAIIb
€CTECTBEHHBIX O IEATENbHOCTH | NPUMEHUMOCTU  JIE€ATEIbHOCTHU chepe UCCJIEOBAHMS B HBIE
HayK B cepe OCHOBHBIX npodeccuoHanbH = cdepe UCCJIEJIOBAHHUS B
cBOEH 3aKOHOB OMi IeITeNbHOCTH = IpOodEecCHOHATBH = cepe
npodeccuoHatb KJIACCUYECKON O IeATEeNbHOCTH = MPOPECCHOHAIBH
HOM MEXaHUKH, OH JEATEINbHOCTH
NeSITEIIbHOCTH; cucTemMax

buznuecKkux

BEITNYMH,

pa3MEepHOCTSX

bU3IIECKUX

BEJIMYMH B

MeXaHHUKe,

HUCTOPUH

pa3BUTHS U




CTaHOBJICHHUA
MCXaHUKH, €€

COBPEMEHHOM

COCTOSIHUE
OIIK-1.1. VYcenemnoe u OtcyrcTBUE B nenom B nenom Ycenemnoe u Oruer 1o
Paz6upaercs B [OCJIEI0BATENIbH | 3HAHUH yCIIEIIHOE, HO yCIIEIIHOE, HO IIOCJIEI0BATENIbH | 3a/la4aM
OCHOBHBIX 0€ BJIaJICHHE - HEMOCJIEN0BaTeNl | COAepKallee 0€ BJIaJICHHE JOMaIlIHeN
MNOHATUSX U METO0JIoTuel BHOE BJIaJICHUE OTJeNIbHBIE criocobamu KOHTPOJIbHO
3aKOHaX (PU3UKU | HCCIEIOBAHUS B crocobamu pOoOEIIbI UCTIONIB30BaHUSL | i paboTHl,
U IpYTUX o0nactu UCMOJIb30BaHUS | BJaJCHUS 6a30BbIX peleHue
€CTECTBEHHBIX MEXaHUKH, 0a30BbIX criocobamu TEOPETUYECKUX  3a7ady
HayK, METOAax HaBBIKAMHU TEOPETUYECKUX UCMOJIb30BaHUSl  3HAHWUU JOCKU
MaTEeMaTHUYeCKOIro = peIlIeHus 3a1au 3HaHUHI 0a30BbIX byHmamMeHTaITbH
anmapara u 10 MEXaHHUKE, byHaaMeHTalbH | TEOPETHYECKUX  bIX Pa3JesioB
CUCTEM HaBbIKaMU BIX Pa3/€eJIoB 3HaHUUI oOuieit u

aHanmu3a oOrieit u byHIaMEHTallbH  TEOPeTHYECKON

buznyecKknx TEOPETHYECKOU BIX pa3JeJoB buznku

3aKOHOMEPHOCTE bu3uKu oOrmieit u

1 B MEXQHUKE. TEOPETUYECKOMN

bu3uku

OIIK-1.2. Pemaer OtcyrcTBUE B nenom B nenom CdopmupoBanno = Konrtponbha
CTaHJIapTHbHIE VYcnemHoe u YMEHUH YCIELIHOE, HO HE = YCIIEUTHOE, HO € YMEHHUE - 1 pabora
npoeCCHOHANIBH | MOCIIEA0BaTENbH CHUCTEMATHUYECKO = COJEpIKallee aHAJIN3UPOBATh
bI€ 3aJ]a4y C 0€ BJIaJICHHE - € IpUMEHEHHE OTJIebHbBIE MH(pOpMaIUIO O
IIPUMEHEHUEM METOI0JIOTHEN YMEHHUS - pooeb MEXAHUKE U3
¢buzuko- UCCJIEJIOBAHMUSI B aHAIU3UPOBATH MIpUMEHEHNE Pa3IMYHbIX
MaTeMaTHYeCKUX | 00JIacTH UHPOPMALIMIO IO YMEHHUS - HCTOYHUKOB,
u MEXaHUKH, MEXaHHKE U3 aHaJIM3UpPOBaTh  CTPYKTypHUpOBAT
€CTECTBEHHOHAy4Y = HaBbIKaMU pa3IMYHbIX MH(POPMALIMIO IO | b, OLICHUBATh,
HBIX 3HaHUH, pelieHus 3aaau HCTOYHUKOB, MEXaHHUKE U3 MIPE/ICTaBIATh B
METOJIaMHU 110 MEXaHHUKE, CTPYKTYpUPOBATh Ppa3INYHbIX JOCTYITHOM ISl
HAy4YHOTO HaBbIKaMU , OLICHUBATh, HCTOYHUKOB, JIPYTUX BUJE;



aHajin3a u
MOICIINPOBAHUA

aHanm3a
(bU3HIECKUX
3aKOHOMEPHOCTE
1 B MEXaHUKE.
CdopmupoBanHO
€ yMeHue
AHATU3UPOBATH
HHpOpMaIIHIO 1Mo
MEXaHHKE U3
Pa3ITUYHBIX
HUCTOYHUKOB,
CTPYKTYypHUpOBAT
b, OLICHUBATH,
MIPEJICTABIISITH B
JOCTYITHOM LIS
JIPYTHUX BUJIC.
[Tpuobperath
HOBBIC 3HAHUS
M0 MEXaHUKe,
UCTIONB3YS
COBpPEMEHHBIE
MH(OpPMaLMOHH
b€ U
KOMMYHHKAITHOH
HBIE
TEXHOJIOTHH,
MPUMEHSITh
oO0111e 3aKOHbI
buzuky s
peIIeHus 3a71a49 B
oOnactu
MEXaHHKHU

MIPEJICTABIISITH B
JOCTYITHOM LIS
JIPYTHX BUE;

- mpuooOpeTaTh
HOBBIC 3HAHUS T10
MeXaHHUKe,
UCTIONB3YS
COBpPEMEHHBIE
MH(OPMALIOHHBI
e
KOMMYHHKAITMOH
HBIC TEXHOJIOTHH;
- IPUMEHSITh
001111€e 3aKOHBI
bu3uKH 1S
pelIeHus 3a1a49 B
obnactu
MEXaHHKU

CTPYKTYypUpOBAT
b, OI[CHHUBATH,
MIPEJICTABIISITh B
JIOCTYITHOM JIJIsI
JPYTUX BUJIC,

- mpuooOpeTaTh
HOBBIC 3HAHUS
110 MEXaHUKeE,
UCTIONB3YS
COBPEMEHHBIC
nH(pOpMaIMOHH
bl U
KOMMYHHUKAITHOH
HBIC
TEXHOJIOTHUH,

- IPUMCHSITH
o011re 3aKOHbBI
bu3uKH 115
pelleHus 3a1a4 B
obnactu
MEXaHUKHU

- mpuoOpeTaTh
HOBBIE 3HAHHS
110 MEXaHHKE,
UCIIOJIB3YS
COBPEMEHHBIC
nHpOpMaInoOHH
bIC U
KOMMYHHKAIIHOH
HEIC
TEXHOJIOTHH;

- IPUMECHSITh
o0111Ee 3aKOHEI
buzuku 11
pelIeHus 3a/1a9 B
obnactu
MEXaHHKH







2. OueHoYHbBIE CPEACTBA, HEOOXOAMMBIE [IJISl OLIEHKHU Pe3yJIbTATOB 00yUeHHs M0
AUCHHILINHE (MOYJIIO)

no

KossiokBuym

Bomnpocsl k nepBoMy KOJUIOKBUYMY 10 MeXaHMKe Ha I Kkypce.
OtnocurensHOCTh IBMKEHMS. Cucrema orcuera. CBONCTBAa IPOCTPAHCTBA M BPEMEHH.
OTaJO0HbI JIMHBI U BPEMEHHU.

[TpsimonMHEHOE PABHOMEPHOE M PABHOIIEPEMEHHOE JBUKCHUE MAaTEPUAIbHOU TOUKH.
CKopocTb M yYCKOPEHME MaTepUaJbHOM TOYKH. 3aKOH IIYyTHM IIPU PAaBHOYCKOPEHHOM
newxkeHun. ['paduku x(t), s(t), v(t), a(t).

JIBr)KeHHE MaTepHaIbHOM TOYKM II0 OKPYKHOCTH, YIJIOBOE IIEPEMELICHHUE, YIJIoBas
CKOPOCTb, YIJIOBOE YCKOPEHHE, MX BEKTOPHBIM Xapakrep. CBfA3b YIVIOBBIX M JIMHEWHBIX
XapaKTEPUCTHUK ABH)KCHUS.

CriocoObl  3amaHuisl ypaBHEHHS JBIDKCHHS MAaTE€pHaJbHOM TOUYKH (€CTECTBEHHBIH,
KOOP/IMHATHBIHN, BEKTOPHBIH).

KpuBonuneiinoe nBuxenue. HopMaabHOE ¥ TAHTEHIIMAIBHOE YCKOPEHHUE.

ITepsslii 3ak0oH HproToHa. IHEpLManbHbIE CUCTEMBI OTCUETA.

Bonpocsl ko BTOpoMy KOJUIOKBHYMY IO ME€XaHHUKe Ha [ kypce.
Heunepuuanenbeie cucrempl orcuera. Cuiabl MHEPUUMH B HPSIMOJIMHEMHO ABMXKYIIEHCS
HHNCO.

Bpamatomasicss cucrtema ortcuera. LleHTpoOexxHass cuiaa WHEPIUU. 3aBUCUMOCTH CHIIBI
TSDKECTH OT IIMPOTHI MECTHOCTHU.

JIBukeHue Tena OTHOCUTENbHO Bpalarouleiicss cuctembl orcuera. Cuna Kopuomnuca u ee
IIPOSIBIIEHUE HA 3eMJIE.

Bpamaromee nericteue cuibl. MOMEHT CHIIBI OTHOCUTENIBHO LIEHTpa BPALLIECHUS, MOMEHT
CHUJIBI KaK BEKTOP.

MoOMEHT MHEepLHH MAaTepUaIbHOM TOYKM OTHOCUTEIBHO OCH. MOMEHT MHEPLUHH TBEPIOTO
tena. Teopema lTelinepa.

MoMeHT uMIyabca TBEpJAOro Teia. 3aKOH COXPaHEHHUs MOMEHTa uMmmyibca. 28.OCHOBHOM
3aKOH JUHAMHMKHU BPALLlaTEIbHOTO ABH)KEHUS.

DHeprus BpallaTeabHOro JBUKEHMs TBepAoro Tena. PaboTa npu BpalaTelbHOM JABHKEHUU.

Bomnpocs! k nepBoMy KOJUIOKBHYMY 10 MeXaHMKe Ha I kypce.

1. Cuna u macca kak ¢pusndeckue BennunHbl. Bropoii 3akoH HeroToHa.

2. Tperwnii 3akoH HproToHa.

3. T'panuis! npuMeHUMOCTH 3aKOHOB HbloTOHA.

4. TlpeoOpa3zoBanue koopauHat U BpeMeHu ['amwies. [lpunuun otHocutensHocTy ["anunes.

5. Cuna TAroTeHus. 3aKOH BCEMHUPHOTo TAroTeHus. [loHATHe o moJe TAroTEeHUs,
HaIPSKEHHOCTH TPABUTALIMOHHOTO TOJIA.

6. Cunsl Tpenus. Cyxoe TpeHue. TpeHue Mokos, CKOJIbKEHUS, KaueHHs.

7. Cunbl ynpyroctu. 3akoH ['yka ais pa3InyHbIX BUAOB JepopMaiiu.
Bonpoce! ko BTopoMy KOJUIOKBUYMY IO MEXaHHUKe Ha [ kypce.
1. Tupockon. 'mpockonuueckuit 3¢ dext. [lpumMenenne rupockonoB B TEXHUKE.
2. Tlonarue uaeanbHOU >XuAKOCTH. [laBreHue B KMUIKOCTAX M razax. 3akoHsl Ilackans u
Apxumena. YpaBHEeHUE HEPA3PHIBHOCTH.

3. VYpaBHenue bepHyH U CeACTBHS U3 HETO.
4. JIBmXeHue TeN B )KHUJKOCTSX U ra3ax. JIoboBoe conmpoTuBIIeHNE, TOAbEMHAs CHJIA.
5. JIBmxeHHe BSI3KOU KHUAKOCTH (110 TpyOaM u kanwusipy). @opmyna [Tyaseitns.



6. Kosdpdumment Bs3kocTH (OIUHAMUYECKM © KUHeMmartuuyeckuil). JlamuHapHoe U
TypOynenTHoe TeueHue. Yucmno PeitHombaca.
7. Tlpunmuner oTHOcUTeNnbHOCTH ["anmunes u DitHmreitHa. [IpeodpasoBanus Jlopera.

Bompocsl k nepBoMy KOJUIOKBUYMY 10 MexaHUKe Ha [ kypce.
1. Vmopyroe mnocneneiictBue. Ynupyruii rucrepesuc. lloTeHmuanbHas SHEPrus yHOpyro
ne(hOpMUPOBAHHOTO Tea.
Pa6oTa cuiibl. MontHocTs. Enuaniia paboTel 1 MOIITHOCTH.
Pabora u kunernueckas sHeprus. Pabora u noreHiuanbHas sHeprus. KoncepBatuBHbIe
CHUJIBL.
Kunerndeckast u moTeHIMaIbHAs SHEPTUs. 3aKOH COXPAHCHUS MEXAaHUYECKOW SHEPTUH.
Cucrema maTepuanbHbIX TOYEK. BHelHne n BHyTpeHHue cuibl. L{eHTp macc.
Nmiynbe. 3aKOH COXpaHEHHS UMITYJIbCA.
JIBro>keHue Tel nepeMeHHol Macchl. PeakTuBHOE ABMKEHUE. Y paBHEHUE MeniepcKoro.

LN

No ok

Bompocs!l ko BTOpoMy KOJUIOKBHYMY 0 MexaHHKe Ha | kypce.
1. CnenctBus u3 npeoOpazoBanuil JlopeHua (0OAHOBPEMEHHOCTb COOBITHUH, COKpallleHue
JUTUH, U3MEHEHHE JUTUTEILHOCTH COOBITHH).
3axoH cioxenus ckopocreid B CTO.
OCHOBBI PENATUBUCTCKOM TUHAMUKU. CBsI3b MacChl U SHEPIMU, UMITYJIbCa U SHEPIUU.
4. O06paboTka pe3yabTaTOB MPSMBIX M KOCBEHHBIX U3MEPCHHIM.

wn

KonTtpoabnas padora

KonTponbnas padota Ne 1

Bapuanr 1.
1. Karep, nnpiBymuii BHU3 1O peke, JOTOHSET cracarenbHbld Kpyr. Uepes 30 mMuHyT mocie
BCTPEUU C KPyroM Karep IOBOPAaYMBAET HA3aJ M CHOBA BCTPEUYAET KPYr Ha PacCTOSHUU 5 KM OT
MecTa BcTpeud. Onpenenure CKopocTh TeUeHUs peki. MOIHOCTh KaTepa IOCTOSHHA.
2. TlepBbIif BaroH TPOTAIOMIETOCS OT OCTAHOBKH ITO€31a MPOXOAWUT 3a TPU CEKYHIBI MHUMO
HaOJroaTens, HaXOJMBIIErocss A0 TPOraHMsA Ioe3[a y Hadajga 3TOro BaroHa. 3a CKOJIBKO
BPEMEHHM MPONUJIET MUMO HaOII0AaTeNsl BECh M0e3[, cocTosAumil u3 9 BaroHos? [IpomexyTrkamu
MEXX]y BaroHaMu IpeHeOpeyb.
3. C Kaxkoll MHHUMAJIBHOW CKOPOCTBIO CIIeAYyeT OpocHTh moj yrioM 450 K TOpU30HTY KaMeHb,
YTOOBI OH JOCTHUT BBICOTHI 2,5 M?
4. U3 Touku A BepTUKaJIbHO BBEpX OpOILIEH KaMeHb co cKopocThio 10 M/c. Uepe3 kakoe Bpemst
cienayer OpOCUTh C Takoil ke CKOpOCTbIO BTOpOl kamMeHb M3 Touku B mox yriom 450 k
TOPU30HTY, YTOOBI OH momnajn B mepBblii kameHb? Touku A u B pacmnonoxeHsl Ha OfHOU
TOPU30HTAIIN HA PACCTOSHUU 4 M.

Bapuanrt 2.
1. PpiGosnioB, nBUTasch Ha JIOJKE MPOTHB TEUCHHs PEKH, YPOHHI ynouky. Yepe3 1 MHH. OH
3aMeTWs MOTEepPI0 U Cpasy ke MoBepHyN oOpaTHO. Yepe3 CKOJIBKO BpPEMEHHU MOCie MOTepU OH
JIOTOHMT YJIOUKY.
2. HaGmomarenb cTouT Ha miaTgopMe OKOJIO Hadaia 1Moe3da M 3aMedaeT, 4To IOCiie Havaja
PaBHOYCKOPEHHOT'O ABW)KEHHUS IEPBBIM BaroH MpPOXOAUT MHUMO HEro 3a 5 c. 3a Kakoe Bpems
MIPOWIET MUMO HEro MIECTOU BaroH.
3. Ilom xakuM yYrjaoM K TOPH3OHTY HYXXHO OpOCHTH Telo, YTOOBl MaKCHMalbHas BBICOTA
noabeMa OblUTa B TPHU pa3a OoJibllie JaTbHOCTH ToyieTa?
4. CHapsa BbUIeTaeT u3 opynus co ckopoctbio 100 M/c mox yriom 600 k ropusonty. Haiinure
KpaTyaiilliee pacCTOSHHWE OT OpyAMs 10 TOYKH pa3pblBa CHapsla, €CId B MOMEHT pa3pbIBa
BEKTOP €ro CKOpPOCTH cocTaBisul ¢ Tropu3oHToM yroia 450. ComnpoTuBIEHMEM BO31yXa
npeHeOpeyb.



Kontponbnas padora No 2

Bapuanr 1.
1. Cuna F =30 H npunoxena k texy maccoid T = 5,0 kr moz yriaom a = 30° k ropu3oHTy. Temno
JBWDKETCSl TIO0 TOpH3OHTaNbHOW IiockocTd. Koaddumument tpenns p = 0,20. Borumcaurtsb

cKopocThb Tena yepes t = 10 ¢ mocne Havasia AEHCTBUS CHIIBI U TTYTh, IPOMJEHHBINA 32 3TO BpEMS.
Hauansnas ckopocts Tena v0= 0
2. Teno maccoit T1 = 3,0 KI' CKOJB3UT 1O TOPU3OHTAIBHOM TJIOCKOCTH TOJ JICWCTBUEM Tpy3a
Maccoi T2 = 1,0 Kr, IpUKPEIIEHHOT0 K KOHIly HepacTsbKUMOM HUTH. Huth npussszana k Teny
Maccoi Tl ¥ mepeKkuHyTa yepe3 HEeMmOABMKHBIA O6J0K. ONpenennuTh YCKOPEHUE CUCTEMBI U CHITY
HATSDKCHUS HUTU. TpeHreM, Maccoii 0JIoKa U HUTH MpeHeOpedb.
3. C Kako#l CKOPOCTbIO JOJKEH JIBUTaThCS aBTOMOOWIIb MO BBIMTYKIOMY MOCTY, MUMEIOIIEMY
panuyc KpuBH3HBI R = 60 M, 4TOOBI B BEpXHEH TOUKE TPAEKTOPUH JIaBJICHUE HA JJOPOTY ObLIO B IT
= 3,0 pa3a MeHbllIe, YeM IPU JBUKEHUH HA TOPU30HTAIBHOM y4acTKe?
4. CranpHOU mIapuk Maccoi T =20 T, majgas ¢ BBICOTHI h =1 M Ha CTabHYIO TUIUTY, OTCKAKWBAET
oT Hee Ha BeICOTY h2 =81 cm. HaiiTu: a) umnynsc cuibl, JeCTBOBaBIIEH Ha IJIUTY 3a BPEeMs
ynapa; 0) KOJIMYECTBO TEIUIOTHI, BbIIEIUBILIEECS IPU yape.

Bapuanr 2.
1. Teno maccoit m = 20 kr TaHyT ¢ cuioi F = 120 H no ropusonTansHoil noepxHoctu. Eciu
9Ta CHUJia IpUJIoKeHa NoJ yrioM ol= 60° Kk TOPU30HTY, TO TEJIO ABUKETCS paBHOMEpPHO. C KaKuM
YCKOpPEHHEM OYIEeT IBHUraTbCsl TEIO, €CIU Ty K€ CUJy MPUIOKUTH moja yriom o2 = 30° k
ropu3oHTy? YckopeHnue cBoOoHOro majaeHus g = 10 m/c2.
2. JlBa rpy3a maccamu Tl W T2, COSJMHEHHBIX HEBECOMOW M HEPACTSHKUMOW HHUTBIO, IBUKYTCS
no rnaakoil miuockoctu. Korna cuna F = 100 H 6puta npusioskeHa K npaBomy rpysy Maccou 12,
cuna HatshkeHuss HUTH T Obuta paBHa 30 H. Kakoit Oyner cwiia HaTsOKeHUS HUTH, €clii cuity F
MPUIIOKUTH K JIEBOMY Ipy3y?
3. Ilmanera mpezcraBiseT co00i OTHOPOMHBIN MmIap, TIOTHOCTH KOTOporo p = 3¢103 kr/m3.
KakoB neprosa oOpaiiieHusi HCKYCCTBEHHOTO CIYTHHUKA, IBIXKYIIETOCS BOJIU3U €€ TTOBEPXHOCTH?
I'paBuTanmonnas nocrosiHHas G = 6,67 « 10-11 H « m2/kr2.
4. Tlyns, nersias rOpU30HTANIBHO, MTOMAJAET B 1Iap, NOBEIICHHBIN Ha OYE€Hb JETKOM JKECTKOM
CTepKHE, U 3acTpeBaeT B HeM. Macca nynu B 1 = 1000 pa3 meHbiie Macchl mapa. Paccrosinue ot
TOYKHU TOJBECA CTEP)KHSA A0 LeHTpa mapa 1=1 M. HaliTu ckopocTh myau v, eciid U3BECTHO, YTO
CTEP’KEHb C IIAPOM OTKIJIOHHUJICS OT yaapa MmyJu Ha yroi o = 10°.

Konrtponsnas padora Ne 1

Bapwuanr 1.
1. OXOTHHK cTpensieT B NTHILY, JIETAIIYIO Ha paccTosHUU 30 M OT HEro co CKOpocThio 15 M/c B
HANpaBJIEHUU, MEPHEHAUKYISIPHOM JIMHUM MpulennBanud. Kakoll myTe NpoNeTUT NOTHULIA C
MOMEHTa BBICTpENa JI0 MOoMaJaHus B Hee APoOH, eClIM CKOPOCTh IpOoOU MPH BBICTPENE U3 PYXKbs
375 m/c?
2. Ilyns nerut ¢ HavanbHOM ckopocThio v. OHa mpoOHMBaeT JOCKY TOMIIMHOW 3,6 cM. u
MPOAOJKAET MOJIET CO CKOpOCThIO, cocraBisitome 0,8 HavanpHOU. Kakoil MakcuMallbHOM
TOJIIIMHBI JOCKY OHA MOKET MPOOUTH?
3. M4, OpOIICHHBIN OJHUM UTPOKOM JPYTOMY IOJ YTIIOM K TOPU30HTY CO CKOpocThio 20 M/c,
JOCTUT BBICHIEM TOYKM TPAEKTOpPHUM Yepe3 ceKyHAy. Ha kakom paccTossHMM Opyr OT Apyra
HaXOJUJIUCh UTPOKU?
C BepmuHBI X0JaMa OpocaroT KameHb co ckopocTthio VO = 10 M/c mox yriaom [1 = 600 k
ropu3oHTy. Ha xakom paccTOsiHUM OT BEpIIMHBI XOJMa YNaJeT KaMeHb, MOBEPXHOCTh XOJIMa
MPEACTABISIET COOOM HAKJIOHHYIO IUIOCKOCTH ¢ yriioM [ =450 B ocHOBaHUH?

Bapwuanr 2.
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1. Kornma nBe JIOAKH paBHOMEPHO ABUXKYTCS HABCTPEUY APYr APYry, TO PACCTOSITHUE MEXKITY
HUMH cokpamaercs Ha 20 M. 3a kaxapie 10c. Ecnu jxe 00€ 0Kk IBMXKYTCS 110 TEYSHUIO PEKH C
TEMHU K€ CKOPOCTSIMHU, TO PAcCTOSHHE MEXAY HUMH yBenuuuBaercs Ha 10 m. 3a kaxneie 10 c.
KakoBbI CKOPOCTH JI0JIOK OTHOCUTEIHLHO BOZBI?

2. C KakuM YCKOPEHHUEM JIBIKETCS TEJO, €CJIH 32 MIECTYI0 CEKYHAY OHO MPOIILIO MyTh, PABHBIN
11 m? HayanbHasi CKOPOCTh ABUKEHHS paBHA HYJIIO.

3. JlBa Tena OpoiIeHbI OJHOBPEMEHHO M3 OJHOM TOYKH: OJHO — BBEPX, APYyroe — BHU3, 00a ¢
HavyaJibHOUM ckopocThio 30 m/c mox yrimom 600 k BepTtukanu. HallTh pa3sHOCTh ypOBHEH, Ha
KOTOPBIX OYyT HaXOAUTHCS TeJa CIycTs 2 C.

4. W3 opynus caenaH BbICTPEN BBEPX MO CKIOHY rOpbl. YT0oJ HaKjoHa ropbl K ropu3oHty — 300,
yroJI HaKJIOHAa CTBOJIA opyaus K ropu3zoHTy — 600, ckopocTh BbUIeTa cHapsiia 21 m/c. HalTH
paccTosiHue OT OpyIusi A0 TOYKU MaJCHUs CHApsAa BJIOJIb CKIIOHA TOPBI (M).

Kontposbnas padora No 2

Bapuanr 1.
1. Ha Tteno maccoif m B TeyeHHE BpeMeHH t JEHCTByeT NocTosiHHas cuia F, HampaBieHHas
ropu3oHTaNbHO. KO3 GuImenT Tpenus teia 0 ropu30HTAIBHYIO TOBEPXHOCTh, HA KOTOPOW OHO
JEXKUT, paBeH [. Kakoll myTts npoiger Teno a0 octaHoBKM? HavallbHas CKOpOCTH Tejla paBHA
HYJIIO.
2. K rpy3y maccoif m1 = 20 kr, HaxoAAIEMyCs Ha HAaKJIOHHOM TJIOCKOCTH, MPUBSI3aH LIHYD,
KOTOpBIM NEPEKUHYT uepe3 OJIOK, 3aKpEIUIEHHbI B BEPIIMHE IUIOCKOCTH, K JIPYroMy KOHIlY
IHIHypa noJBelIeH rpy3 Maccoit m2 = 4 kr. C KakuM yCKOpeHHEM OyIyT JBUIaThCS IPY3bl, €CIIU
yrosi HakJoHa TuiockocTH o = 30°? Koaddunuent tpenus p = 0,2. Maccoii mHypa U 070Ka
peHeOpeyb.
3. B Barone moe3na, WAymero paBHOMEPHO CO CKOPOCTbIO V = 20 M/C TIO TOPU3OHTATHHOMY
3aKPYTJIICHUIO JKEJIE3HOJOPOKHOIO MIyTH, IPOU3BOJNUTCS B3BELIMBAHUE I'Py3a Maccol m = 4 Kr ¢
MOMOIIBbIO JUHAMOMETPA, MOABEIICHHOTO K TOTOJKY BaroHa. Bec P rpysa okazasncs paBabiM 39,4
H. Onpenenuts paguyc 3aKpyrieHusl.
4. B moxosmuiics map maccod M = 1 Kr, MOABEIIEHHBIM Ha JIJIMHHOM >XECTKOM CTEpIKHE,
3aKpeINIEHHOM B IIOJBECe Ha WIapHupe, nomaxaer myias maccol T =0,01 xr. Yrom mexny
HaIpaBJIEHUEM TOJIeTa MyJu U JIMHUEH CcTepkHs paBeH o = 45°. Ynap uentpansHbiid. [locne
yZapa IIyJisl 3aCTpeBaeT B Iape U 1ap BMECTE C MYJEH, OTKIOHUBIIUCH, IOJHUMAETCS Ha BBICOTY
h =0,12 M oTHOocHTENbHO TEpPBOHAYATIHLHOTO MOJoOXkeHus. Haittu ckopocth mymu v. Maccoi
CTEp>KHS IIpeHeOpeyb.

Bapuanr 2.
1. Tpakrop, ABUTasiCh B ropy C YIJIOM HakjJOHa o, TIHET caHu mMaccol T. Ha myTu s ckopocTb
ca”eil ysenuuuBaerca oT V0 10 v . Cunras ko3pPUIHEHT TpeHUs] CaHEeW O JOPOry paBHBIM [,
HAWTU CUILY TATH.
2. K Opycky maccoir Tl = 2 kr, IexamieMy Ha CTOJIe, TIpUBsI3aHa HepacTspkuMmas HUTh. Ko
BTOPOMY KOHILYy HHUTH, MIEPEKUHYTON uepe3 YKPEIJIeHHbIM Ha Kpaio cToja OJIOK, MPHUBS3aH Ipy3
maccod m2 = 0,5 kr. Onpenenuts KO3PPUIMEHT TpeHus: Opycka o CTOJ, €ClH, JBHUrasch 0e3
HayalbHOM CKOpOCTH, OpYyCcOK 3a BpeMs t = 2 ¢ mpouien nyTh s = 1 M. Maccoii Hutu, 610Ka u
TpeHUEM B OJIOKE MpeHeOpeYb.
3. Ha skBaTope HEKOTOPOH IUIaHETHI TeJla BECAT BABOE MEHbIIE, YeM Ha moiitoce. [1moTHoCTh
BeulecTB TuiaHetel p = 3,0°103 xr/m3. OmnpeaenuTh NepHOi BpallleHUs IJIAHEThl BOKPYT
coOcTtBeHHoO ocu. ['paButanmonnas nocrossuHas G = 6,67¢10-11 Hem2/kr2
4. JlBa rpy3a maccamu ml = 10 kr u T2 = 15 Kr noJBeIIeHbl HA HUTAX JIMHOM | = 2 M Tak, 4To
COIIPHUKACAIOTCS MEXAY co00i. MeHbuii rpy3 ObUT OTKJIOHEH Ha yroia o =60° u ormymieH. Ha
KaKyi0 BBICOTY MOJHUMYTCS 00a rpy3a mocie ynapa? Yaap rpy3oB cuuTaTh Heynpyrum. Kakoe
KOJIMYECTBO TEIUIOTHI IIPH 3TOM BBIIEIAETCS?
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Konrponbnas padora Ne 1

Bapuanr 1.
1. ABTOMOOWJIB Mpoexas MOJOBUHY MYTH CO CKOPOCThIO 60 KM/4, OCTaBIIYIOCA 4acTh IyTH OH
MOJIOBUHY BPEMEHHU IIET CO CKOPOCThIO 15 KM/4, a mocnemHuii ydactok 45 km/4. Haiitu
CPEIHIOI0 CKOPOCTh aBTOMOOWIISI Ha BCEM ITYTH.
2. 3a mATYI0O CEKyHAy pPaBHO3aMEIJICHHOTO JIBWKEHHS TENOo MPOXOAUT S5 CM. U
ocraHaBnuBaeTcs. Kakoil myTh MpoOXOAUT TENO 3a TPETHIO CEKYHY 3TOTO JBHKEHUS?
3. Cuapsin BbuteTen u3 opyaust co ckopoctbio 200 m/c mon yriom 600 k ropuzonty. Uepes
Kakoe MHUHHMAaJIbHOE BpPEMsI BEKTOP CKOPOCTU CHapsja OydeT COCTaBJIATH C TOPU3OHTOM YIOJ
4507 3007
4. Kamensn, OpormieHHBIH ¢ 3emiu moj yriaoMm 450 k ropusonty, depe3 0,8 c. mociie Haudaia
JBWDKEHUSI UMl BEPTUKAJIBHYIO COCTaBJSIOMIYIO CKOpocTh 12 m/c. Uemy paBHO paccTOsIHHE
MEX1y TOUKOM OpOocaHusi © MECTOM IaJeHUs] KaMHs1?

Bapuanr 2.
1. MOTOUMKIUCT MpOEXal pPACCTOSHUE MEXIY ABYMs IMYHKTAaMH CO CKOpOCThio 40 Km/d.
YBemuuuB ckopocTh 10 80 KM/4, MOTOIMKIHMCT IPOEXall 3aTEM PACCTOSIHHE BJBOE MEHBIIEE.
Onpenenure CpeIHIO CKOPOCTh MOTOIUKITMCTA 32 BCE BPEMS IBHKEHUSI.
2. Kakoii myTh MpoXoauT CBOOOTHO MaAI0MIee TENO 32 BOCBMYIO CEKYH/1Y MaJeHHs?
3. JlBa Tema OJAHOBpPEMEHHO OpOILEHBI U3 OJHOW TOoukU. HauanmbHasi CKOPOCTH MEPBOTO Tema
paBHa 10 mM/c u HampaBJeHa BEPTUKAIBHO BBEpX, BToporo — 20 M/C M HampaBiieHa MO YIJIOM
300 k ropuzoHTy. OmnpenenuTe pacCTOSHUE MEXKIY TelaMu CHycTs cekyHay. CompoTuBICHHE
BO3/yXa IpeHeOpeyb.
4, C BepmuHBI X0JMa OpocaroT kameHb co ckopocThio VO = 10 m/c mox yriom [ = 600 x
ropu3zoHTy. Ha kakoMm paccTOsilHUM OT BEpLUIMHBI XOJMa YNAJeT KaMeHb, OBEPXHOCTh XOJIMa
MIPEACTABISIET COOOM HAKJIOHHYIO IUIOCKOCTH ¢ yriioM [ =450 B ocHOBaHUU?

KonTponbnas padota Ne 2

Bapwuanr 1.
1. Ilpu OBICTPOM TOPMOKEHHHM AaBTOMOOWJIS, MMEBILIET0 CKOPOCTh V = 72 KM/4, ero koieca
HayvaJii CKOJIb3UTH 10 3eMJie, He Bpaulasich. Koappuiuent TpeHust Mexx 1y KojecaMmu 1 3eMiied |
= 0,40. Kakoii myTp mpoiiner aBTOMOOWJIH C MOMEHTa Hayala TOPMOXXEHUS [0 TMOJHOM
OCTaHOBKH?
2. K xoHmam HepacTsSDKMMOW HUTH, MEPEKUHYTON depe3 HEMOJBMKHBIM OJOK, MPUKPETICHBI
rupu mMaccamu Tl = 1 kr u 12 = 2 kr. O0e rupu ABMXKYTCS ¢ yckopeHueM a = 3,27 m/c2. Halitu
YCKOpEHHEe CBOOOJHOTO MajeHus Ul JaHHOrO MecTa. Maccoil HUTH, 6Jl0Ka U TpeHueM B OJ0ke
npeHeopeyb
3. Kakyro cuny Tiru IOJDKEH pa3BUBATh JBHUTaTeNlb HA UCKYCCTBEHHOM CIYTHHKE 3€MIU IS
TOTO, YTOOBI OH JABHUTAICA MO OpouTe pamuyca R co CkopocThio, MpeBBIMIAIONIEd B T pa3
CKOpPOCTh CBOOOTHOTO ABUKEHHMS 10 3TOM opOute? Macca 3emnu M, macca CiiyTHHKA T.
4. llpu pacnazne HENOABMXKHOTO sA1Ipa 00pa3yroTcs TpU OcKoyika MaccaMu ml T2 u m3 ¢ obuiei
KUHETH4YeCKON »HHepruerd Eo. HallTu CKOpoCcTH OCKOJIKOB, €ClIM HalpaBJE€HUS CKOPOCTEU
COCTABJISIFOT APYT C IPyrom yrisl B 120°.

Bapuanr 2.
1. HaxknoHHas MJIOCKOCTH COCTABIISIET C TOPU3OHTOM yroi o = 15°. Ilo Heil BBepX IMyCKaloT C
HIDKHEH TOYKHM IUIOCKYIO IIaii0y, KOTOpas, MHOJHSBIINCH Ha HEKOTOPYIO BBICOTY, 3aTeM
COCKaJIb3BIBAET MO TOMY kK€ IMyTH BHU3. KakoB k03 puiiienT TpeHus maiobl 0 IIOCKOCTh, €CIIN
BpeMs CIycKa B 1T = 3 pa3a 0oJiblile BpeMeHH noabema?
2. Ha kxoHmax HepacTsHKMMON HUTH, TIEPEKUHYTOW UYepe3 HETOABIIKHBIA OJOK, ITOJBEIICHBI
Tesa Maccoi T = 240 r kaxoe. Kakyio Maccy 0JKeH UMeTh J00aBOYHBINA TPY3, MOJI0KEHHBIN
Ha OJIHO M3 TeJl, YTOOBI KaXX10€ M3 HUX Mpornwio 3a Bpems t = 4,0 ¢ myts s = 160 cm? Maccoit
HUTH, OJIOKA U TPEeHHEM B OJIOKe MpeHeOpeb.
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3. Kaxum nomxen Obu1 Obl OBITH MEPHOA BpaleHHUst 3eMJIM BOKPYT CBOEW OCH, YTOOBI Tena Ha
AKBATOPE HaXOAWINCH B COCTOAHUU HeBecomocTu? Paanyc 3eminu R - 6370 km.

4. CHapsi UpU BEPTHKAIBHOM BBICTpEJE AOCTHr BbICIIeH Touku mojera h = 3000 m u
pazopBaics Ha JiBa OCKoJIKa ¢ Maccamu Tl = 3 kr u 12 = 2 kr. OCKOJIKH NpOAOJIKAIOT JIETETh 110
BEPTHUKAJIM - IIEPBBI BHU3, BTOpOl BBepX. HaliTu ckopocT ockoikoB v1 u v2 yepe3 Bpems t = 2
C TIOCJI€ B3PbIBA, €CJIM UX MOJIHAS YHEPTUsi B MOMEHT B3pbiBa E = 247 kJxk.

OTt4eT no 3aga4am JoMalIHeill KOHTPOJIbHOH padoThl, pellieHue 32/1a4 Y I0CKH

Pemenue 3a1a4 y 1ocku MpoBOAUTCS 10 cOOpHUKY 3a1a4: bukkynosa H.H. Pemenune 3agau
MOBBIIICHHON TPyAHOCTH 10 Mexanuke. Y da PO bamlV 2013 mo cnenyromum Temam:

Kunemaruka (Ne 1-7)

JIBMOKEHHE TeJT IO YIJIoM K ropu3oHTy (Ne 8—13)

[Tagenue Tena Ha HAKJIOHHYIO TIOCKOCTh (Ne 13— 28)

JIBM>KEHHE TeJla 10 HAKJIOHHOMN MOBEPXHOCTH ¢ TpeHueM (Ne 29-54)

JIBrokeHue cBs3aHHbIX Te (Ne57—-85)

Perienue 3a1a4 Ha 3aK0H coxpaHeHus umiyibca (Ne86—100)

3akoH coxpanenus sHepruu (Ne 112-133)

Bpamarensaoe nmxkenne (Ne 134-158)

MowmenT cuitbl (Ne 159-166)

MowmenT ummysbca (Ne 166-178)

Mexanuka sxuakocteit (Ne 179-186)

PenstuBucTkas Mmexanuka (Ne 187-195)

BapuanTtsl joMarniHel KOHTPOJIbHOU pabOThI
Bapuanrt 1

1. B TeyeHwe Kakoro BPEMEHU MACCaXHUp, CHUIALIMN Yy OKHA MoOe3la, HAYIIEro Cco
CKOPOCTBIO 54 KM/4, OyJeT BHIETh BCTPEUHBINA MOE3]I, UAYIIUNA CO CKOPOCThIO 36 KM/4,
ecsu ero anuHa 150 m?

2. Tloesm Tporaercs C MecTa M pPaBHOYCKOPEHHO MPOXOAUT MHMO HETOIBMKHOTO
naccaxxupa. [Ipu 3ToM nepBslii BaroH Nnpouen MUMO HETo 3a BpeMs tq, a mocieIHui — 3a
Bpems 1o, 3a kakoe BpeMsi MUMO Iaccakupa MpoIIes BECh MOe3]l, €CIU MepPBOHAYAILHO
MIaCCaKUP CTOSUT Y TOJIOBBI Ioe31a?

3. BpocuB KaMeHb 1O/ YIIIOM K TOPU30HTY, HEOOXOAUMO MTOPA3UTH 1EJTh, HAXOISIIYIOCS Ha
BeicoTe h u Ha paccrostHun L ot mecta Opocanus. C Kakoil MHHUMAIBHOH CKOPOCTBIO
HE00X0IMMO OPOCHTH KaMEHb?

4. ]JlBa Tema ¢ mMaccaMM Mjp U MoOpPUBS3aHbl K HUTH, NMEPEKUHYTOM depe3 HEeBECOMBIH
HEeNOJIBWKHBIN 0510K. HaiiTu yckopeHue rpy30B U CHITy HATS)KEHUS! HUTH.

myl |

5. Ha Becax ctout OyHKep ¢ meckoMm obuieit Maccoit M. 3acioHky OyHKepa OTKPBIBAIOT U
IIE€COK HAaYMHACT BBICHIIIATHCSA U3 6yHI<epa Ha BecHl. UTto 6YJIYT IIOKa3bIBAaTh BECHI, €CIIN
IIECOK BBICHINTAETCS C BHICOTHI N M B CEKYH/Iy BBICBHITIAETCS |L KT TIecKa?

6. Kamens OpomieH moj yriioM K TOPH30HTY CO CKOpocThio 16 m/c. Ha kakoii BeicoTe
KHHETHYEeCKasi SHEPTrHs KaMHs Oy/IeT paBHa €ro NOTEeHIMaIbHON SHepruun?
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Bapuant 2

Benocunenuct nepByro MoJ0OBUHY BPEMEHU JBHXKEHUS MEXKAY JABYMs IIyHKTaMH €Xall CO
ckopocThio 30 KM/4, a BTOPYIO — €O CKOpOCThIO 15 kM/4. C Kakoil cpeHeil CKOpOCThIO
BEJIOCUIIEUCT IIPOEXal BTOPYIO IOJOBUHY ITyTH?

Teno cBoboxno mamaer c¢ BbICOTHI 540 M. Paznmenute 3Ty BBICOTY Ha TpH 4YacTd, Ha
IPOX0XKJIECHUE KOTOPBIX TEJIO 3aTPayMBaET OJUHAKOBOE BPEMSL.

Teno Opo1eHo co CKOPOCTBIO Vg MO YITIOM 0. K TOPU30HTY. Uepes kakoe Bpems pajuyc-
BEKTOp TeJla, MPOBEICHHBbIH U3 TOYKU OpOCaHUs, M BEKTOpP €ro CKOpPOCTH OynyT
NEePIEeHUKYIIAPHBI?

C HaKJIOHHOH IUIOCKOCTH 0€3 TPEeHUs CKAaThIBAE€TCS TEJIEXKKA, Ha KOTOPOU JIEKUT Ipy3
maccbl M. KakoBa cuiia TpeHUsI MEXIY TPY30M U TENEKKOU, €CITU BEPXHSISI MIIOCKOCTD
TEJIKKU TOpPU30HTaIbHA? VYTOJI HAKIOHAa IIOCKOCTH o. [Ipu KakoMm mpenesibHOM
3HaYCHUHU YIJia rpy3 eule He OyJeT CKOJIB3UTH IO TENEXKE, eclid KOd(D(OUIIUEHT TpeHHS
paBeH p?

Ha BepeBke, mepeknHyTON Yepe3 HeMOABIKHBIN OJI0K, BUCST J1Be 00€3bsIHbI OJTMHAKOBOM
MaccChl 1 Ha OJMHAKOBOM PAacCTOSTHUU OT Ojoka. O0e3bsiHbI HAYMHAIOT OJIHOBPEMEHHO
nogHuMaThcss BBepX. CKOpPOCTh OJHOW 00€3bsiHBI paBHa v, aBTOpod - 2v. Kakas
00€e3bsiHa TOCTUTHET 0JI0Ka paHblie?

Teno cBoboano mamaeT ¢ BeicoThl H. Ha BricoTe 0,5H OHO cTalKHMBAaeTcs ¢ TaKUM Ke
TEJIOM, JIETAIIMM TOPU30OHTAIbHO. Tenma ciumnarorca. Yeped KkKakoe BpeMs MOCIE
CTOJIKHOBEHUS TeNa yHnaayT Ha 3eMIII0?

Bapuanr 3

[To mopore exet KoIoOHHA aBTOMOOMIEH co ckopocThio 20 kM/4. 13 cepennHbI KOTOHHBI
OJTHOBPEMEHHO OTIPABJISIFOTCS J1Ba MOTOITMKIIMCTA: OJWH B TOJIOBY KOJIOHHBI, IPYroi B
xBocT. [lepBbIii MOTOLMKIMCT MpHUeXall K MecTy Ha 6 MUHYT paHblie BToporo. Kakosa
JUTMHA KOJIOHHBI, €CJIM CKOPOCTh MOTOIIMKIIMCTOB OJIMHAKOBA U paBHa 30 km/4?

Bo ckombko pa3 HEOOXOAMMO YBEIMYUTh HAYAIBHYI) CKOPOCTh BEPTHKAIBHO BBEPX
OpOIIIEHHOTO TeJa, YTOOBI BRICOTA MOAbEMA YBEITUYUIIACh BIBOE?

Munomet yctaHoBneH Ha paccrostHur L = 8000 M oT BepTHKaIbHOTO 0OpBIBA BBICOTOM
H = 105 M. Kak 6113k0 K OCHOBaHHIO OOpbIBa MOTYT «0J00paThCs» MHHBI €CIH UX
HavaabHask CKOpOCTh Vo = 300 m/c?

AR, R R N
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K mnoronky BaroHa Ha HWUTH mNoABeuIeH Imapuk. Ha kakoil yroim oT BepTHKaIU
OTKJIOHUTCS] HUTb, €CJIM BaroH OyJeT MOBOPaYNBaTh, IBUTASICh C MOCTOSIHHOM CKOPOCTHIO
V 0 OKpPYKHOCTHU paanycoM R? TlosmoxkeHre HUTH CUNTATh YCTAaHOBUBLIUMCH.

Teno maccoit M GpoIIeHO MO YIVIOM 0L K TOPU30HTY € Ha4aJIbHOM CKOPOCTHIO Vg. Haiitn
M3MEHEHHE UMITyJbca Teja 3a BpeMs I10JIeTa.

CaHkmn cbe3kaloT ¢ Tropsl BbicoToi H u yrmom HakiioHa o W jJanee eayT IIo
TOPU30HTAILHOMY Yy4acTKy. KoaddunmeHT TpeHus Be3le OAWHAKOB W pPaBEH L.
Onpenenutb paccTosiHUE, KOTOPOE CAHKHU MPOEAYT 110 TOPU3OHTAIHLHOMY YYaCTKYy.

Bapuant 4

JIBe BepTHKaJIbHBIC CTEHKH OOpa3ylT NBYIpaHHBIA yron paBHbid 15°. B ator yron
napajuieJIbHO OJHOM M3 CTEHOK BJETaeT MajeHbKHM Imapuk. CKOJIBKO CTOJKHOBEHHUI
cAenaeT IIapUK TMpeXJe 4YeM HayHeT JABUrathCsi B OOpaTHOM HampaBieHHH?
CTOJKHOBEHHUSI CO CTEHKAMH YIIpYyTHE.

VPP I v rerriid

JlBurasicb paBHOYCKOPEHHO W3 COCTOSIHUS IIOKOS, TEJIO MPOXOJUT HEKOTOpOe
paccrosinue. HailTu oTHOILIEHUE cpelHEel CKOPOCTH Tella Ha BTOPOM IOJOBHHE IYTH K
CpeHEel CKOPOCTH Ha NEPBOM IIOJOBUHE MTYTH.

B mumens ¢ paccrossHus 20 M cIenaHo JBa BbICTpeENa IIPU FOPU30HTAIBHOM HABOJKE
BuHTOBKH. Ckopocth mepBoit mymu 100 m/c, a Btopoit — 200 wm/c. OmnpenenuTsb
paccTosiHuEe MEX 1y NPOOOUHAMH B MUIIIEHHU.

Ha nutH, BeiiepxuBatomien cuny Hatsbkenust 10 H, nonaumatrot rpy3 maccoit 500 r u3
COCTOSIHUS TIOKOSI BEPTHKAJIBHO BBepX. CunTas ABMKEHHE PABHOYCKOPEHHBIM, a CHILY
CONPOTHUBIICHHUS ABUKEHUIO TIOCTOSHHOM M paBHOW | H, HaliTh npenenpHyr0 BBICOTY, Ha
KOTOPYIO MO>KHO IIOJIHATH Ipy3 3a 1 c.

C BbICOTBI N Ha TOPU3OHTAIBHYIO MOBEPXHOCThH CHINMETCS IMECOK. 3a OIHY CEKYHIY
BBICBIIIAETCSI Macca Iecka paBHas M. HallTu 3aBHCHMOCTBb CHJIBI JABJICHUS II€CKAa Ha
MOBEPXHOCTh OT BPEMEHH.

ITynsa maccoit m = 10 r, seTsAniasi TOpU30HTANBHO, TIONAJAET B SIIUK C IIECKOM, BUCALINN
Ha OcueBke JauHON |= 1 M, 1 3acTpeBaer B HeM. Macca simuka M = 5 kr. OnpenenuTsb
CKOPOCTb ITYJIH, ECJIN ALIUK OTKJIOHWICSA Ha yroa o = 30°.

Bapwuanr 5

JIBa aBTOMOOMJISI OTHOBPEMEHHO BBIE3XKAIOT U3 ropoaa A B ropoa B. Oxaun aBToM0oOUIIb
€XaJ C MOCTOSTHHOM CKOpPOCTBIO V MO MOpsIMOM J0opore, coemauHsronen ropoga A u B.
Bropoii exan mno pgopore, NpeACTaBISIOIIEH AYTY TIOIYOKPYXHOCTH, IHaMETPOM
KoTopoi siBisercs npsimast AB. B ropon B aBromoOunin npuexanu Toxke 0JHOBPEMEHHO.
OnpenenuTs CPeJHIOI CKOPOCTh BTOPOTO aBTOMOOMIISL.

Teno, cBOOOAHO Majarolee W3 COCTOSHUS TOKOS, B KOHIIE MEPBOW MOJOBHHBI IYTH
nocturiio ckopoct v = 20 m/c. C KaKoi BRICOTHI a0 TeNo?

[Ton xkakuM yrjaoM K TOPU30HTY HEOOXOJUMO OpOCHTH TE€JI0, YTOOBI PaBEHCTBO €ro
KMHETUYECKOW U OTEHLMAIBHON S3HEPTUI JOCTUTAJIOCH B BBICIIEW TOUKE TPACKTOPUU?
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Ha rmaakol HakJIOHHOW IIOCKOCTH JIeKHUT Opycok. C KakuM TOPHU3OHTAIbHBIM
YCKOpPEHHEM HEO0OXOAMMO JBUTATh HAKJIOHHYIO IJIOCKOCTh, YTOOBI OpYCOK O HEHW HE
CKOJIb3MI? YTOJ HaKJIOHA IJIOCKOCTH PaBEH 0.

ToHKas cTanpHas HEno4YKa BUCUT BEPTUKAIbHO, KacasiCh HIKHUM KOHIIOM cToJia. Macca
LIEMOYKU paBHa M, jumHa - |. B Moment t = 0 nenouky ornyckarot. HaiiTu 3aBUCHMOCTD
CHUJIBI 1aBJICHUS LIETIOYKU Ha CTOJI OT BPEMEHH.

Ha crepxue mmno# | mapaupHo nozasenieH map. Kakyro ropu3oHTalbHYIO CKOPOCTb
HYXXHO COOOIIUTB IIapy, YTOOBI OH MOHSUICS 10 BBICOTBI TOUKH 110/1BECa?

Bapuant 6

W3 cepenuHbl KOJOHHBI aBTOMOOWIEH, IBIXKYyIIEHCcS co ckopocThio 10 kM/4,
OJIHOBPEMEHHO BBIEC3KAIOT JBa MOTOIMKJIMCTA, OJUH B TOJIOBY KOJOHHBI, IPYrol - B
xBOCT. C KakoW CKOPOCTBIO JIBUTAJIMCh MOTOIMKIIMCTBI, €CIM MX CKOPOCTH OBbLIN
OJIMHAKOBBIMH, a BPEMs JBUKEHHUS OJHOTO MOTOIIMKIIMCTA OKA3aJIOCh BJIBOE MEHBIIIE,
4yem pyroro?

Ha pucynkenpuBeneHa 3aBUCHMOCTb CKOPOCTH Tella OT KOOpAauHaThl. e yckopeHue
Tena OoJIblIe: B TOUKE 1 WiIn B TOUke 27

p 2

X
N

KameHp OpolieH ropu3oHTaibHO €O CKOPOCThIO V=15 m/C. Uepe3 kakoe Bpemsi BEKTOD
€ro CKOpPOCTH OyZET HampaBJleH Mo yrioM o = 45° K TOpu30HTY?

Jns paBHOMEpHOTO TOAHATHS Tpy3a Maccod M = 100 kr BBepX IO HAKIOHHOU
IUIOCKOCTH ¢ yrioM o = 30° HeoOxoaumo npuinoxuth cuity F = 600 H, nanpaBieHnyo
BJI0JIb TUIOCKOCTH. C KaKuM YCKOpPEHHEM OyJIeT CKaThIBAThCA I'PYy3, €CIIU €r0 OTIYCTUTH?
[Ilapuk Maccoii M magaeT ¢ BBICOTHI N Ha HEMOJBHKHYIO TOPH30HTAIBHYIO ILIHTY.
CuuTas CTOJKHOBEHUS LIapUKa C IUIMTON aOCOIIOTHO YIPYTMMHU, ONPENETUTh CPETHIO0
CWJIy J1aBJICHUS IIapUKa Ha IUIUTY.

KocmonaBT mMaccoit M u KocMuueckuid kopadiib Maccoil M cBsi3aHbl BEpEBKOM, JTMHA
kotopoii paBHa |. [lepBoHawyanbHO KOCMOHAaBT M KOpaOJib HETOJIBM)KHBI, a BEpEBKa
HaTsiHyTa. KoCMOHABT BBIOMpAET BEpeBKY, MOATATHBAsACH K Kopabmto. Kakoe paccrosiHue
IpOIIyT KOCMOHABT U KOpabib 10 BeTpeur? BHENIHUX CHIT HET.

Bapuanr 7

[TepByto MOJIOBMHY BpEMEHM TeNO ABMKETCS cO cKopocThio 60 M/c moj yriom 30° k
3aJJaHHOMY HAmpaBJEHUIO, a BTOPYIO — Moj yriaom 120° Kk TOMy K€ HalpaBJICHUIO CO
ckopocthio 80 mM/c. HaiiTu cpeiHIo0 CKOPOCTh NepeMeIeHHs.

MaTegnaﬂbHas{ TOYKa Ha4dalJia ABUXCHUEC BAOJIb OCH X C IIOCTOAHHBIM YCKOPCHHUEM A1 = -
2 m/c”. BMmoMeHT BpemeHnu t; = 10 ¢ BeaMuuHa MPOEKIMH YCKOPEHUSI CKAYKOM IpPUHsIIA
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3HaueHHe ap = 3 M/c’, a B MOMeHT tp = 15 ¢ oOpatunace B 0. Onpenenuts KOOpaAuHaTy U
MyTh, IPOUJEHHBIN TeJIOM, yepe3 20 ¢ mocie Havyana ABmkeHuss. HauyaneHas koopauHara
Xo = 0.

Teno OpoiieHO €O CKOPOCTBIO Vo MOJ YIJIOM o K TOpu30HTY. OmpenenuTs paanyc
KPUBU3HBI TPAEKTOPUHU B TOUKE OpOCaHMsI U B TOUKE MAaKCUMAJIbHOTO IOAbEMA.

Ha rnaaxkoil ropu3oHTaJIbHOM MOBEPXHOCTH J€XaT JBa Tajla MaccaMu Mp; U My,
cBsA3aHHbIE HUTHIO. Cuity F, HanpaBIeHHYI0O TOPU3OHTAIBHO, IPUKJIA/IBIBAIOT CHAYala K
Teay My,a 3aTeM K Teay My. HaliTu cuily HaTsSKEHUs HUTH B TOM U APYTOM CIIydasix.

¥

Pakera ¢ miomanpio NONEPEYHOTO CEYCHUs S, ABUrasich B KOCMUYECKOM MPOCTPAHCTBE
CO CKOpOCTBIO U, IOMaJaeT B HEMOABMKHOE OOJAKO KOCMMYECKOW IBUIM CO CpeaHEH
IUIOTHOCTBIO p. Kakyro cuimy TSATrM TOJDKHBI pa3BUBATh JABHTaTENH PAKEThl, YTOOBI ee
CKOPOCTb OCTajlach mpexHei? CTONKHOBEHMsS IBUIMHOK C PAaKeTOM CUUTaTh
HEYIPYTruMH, U3MEHEHHEM MacChl pakeThbl IPEeHEOPEUb.

Yacruna maccoit My, UMEOLIAasi CKOPOCTh V1, HAJIETAET HA MOKOSAILYIOCS YaCTULY MacCOM
M2 U OTCKAaKMBACT OT HEE CO CKOPOCTBIO V2 IOJA MNpsMBIM yrioM. Halitm ckopoctb
4acTULBI My IIOCIIE yaapa.

BapuanT 8

MoTonukancT 3a mepBbie [Ba yaca mpoexan paccrosHue 90 kM, a cienyroomue 3 yaca
JBUTAJICS CO CKOpocThIo 50 kM/4. KakoBa cpeqHsisi CKOpOCTh Ha BCeM IyTh?

Ecnun MuMO cTosiiiero Ha meppoHe Maccakupa MEepBblil BaroH TPOHYBILIETocs I0€3/a
npoxoauT 3a 10 ¢, To 3a Kakoe BpeMs MUMO HEro MpoNAeT BeCh M0€3/, COCTOALIMN U3
16-tu BaronoB? Iloe3n ABMKETCS PAaBHOYCKOPEHHO.

Teno, GporeHHOE cO CKOPOCTHIO Vg = 10 M/c moxa yrioM o = 60° K TOPU30HTY, JBAXK/bI
npoxoauT BeicoTy h = 1,6 M. Ha kakoM pacCTOSHHM HaXOMIATCS TOYKU MPOXOKIACHUSI
3TOU BBICOTHI?

Kakyro ropu3oHTaJIbHYIO CHUIy HEOOXOIUMO MPWIOKHUTH K TEIeKKe Maccod M, 4ToOBI
Tejla MaccaMu My U My OTHOCUTEILHO HEE HE CKOIb3UIIN? TpeHI/ISI HET.

m;
o
.._]5.‘_> M : m;

7777777977777”79]77’7”7

Ilog xaxkum yYrjioM K TOpPHU30HTY HCO6XO,[[I/IMO 6pOCI/ITL KaMCHb, YTOOBI MOIYJb
HN3MCHCHUA UMITYJIbCa 3a BCC BPEMA IIOJICTA OBLI PaBE€H MOAYJIIO HAYAJIBHOT'O I/IMHy.]'II)CEl?

Teno OpoleHO MO/ YIIIOM K TOPH30HTY CO CKOPOCTBIO Vg. OmpenenuTh CKOpoCTh Tea
Ha BbICOTE h.

[lepevens 3amannii 171 ONleHKH ypoBHs chopmupoBanHocT komnereHn OIK-3 Ha
srane «BnaneHus»
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Bapuanr 1

1. 3aBHCHUMOCTH CKOPOCTHM aBTOMOOWIS OT BpPEMEHU TIPEJICTaBlIeHa Ha PUCYHKE.
Onpenenuts CpeHIO CKOPOCTh aBTOMOOMIISL.

v KMo
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2. Teno, nBUXKyleecss ¢ yckopeHueMm 1 M/c, B HEKOTOPbI MOMEHT BPEMEHH MPOXOIUT
4yepe3 Touky A, umes ckopocts 10 M/c Ha xakom paccTOSHUU OT TOYKM A HaXOJIUJIOCH
TEJIO CeKyH]ly Hazaz?

3. Ilymka u menp HaxXoOJATCA HAa OAHOM YPOBHE Ha pacCTOsSHUU 5,1 KM Ipyr oT apyra.
Yepe3 CKOJIBKO BpEMEHM CHapsij, BBUIETEBUIMHA C HadalbHOM ckopocTbio 240 wm/c,
JIOCTUTHET Lenau?

4. Illait6a octaHOBMIACH Yepe3 5 ¢ Mocie yaapa KIOMKONH Ha paccTosHuM 20 M OT MecTa
ynapa. Macca maii6osl 100 r. OnpenenuTs cHily TpEHUSI MEXTy H1aii00i U JIbIOM.

5. Merajuinyeckuii IapUK Maccod MmajaeT Ha METAUIMYECKYI0 TOPU30HTAIBbHYIO
MOBEPXHOCTh. B MOMEHT CTOJIKHOBEHHSI CKOPOCTH IIapUKa paBHA U M HalpaBjeHa MO
yrioM o K HopMmanu. CTOJIKHOBEHHME abComoTHO yrnpyroe. OnpenenuTb HU3MEHEHHUE
UMITyJIbCa IIApUKA, €CIM: a) IOBEPXHOCTh HEMOJIBUYKHA, 0) MOBEPXHOCTH JIBHIKETCS CO
CKOPOCTBIO U HAaBCTpeuy IApUKY BJI0JIb HOPMAJIH.

6. Teno OpomIeHO TOPH3OHTAIBLHO CO CKOpocThiO 20 m/c. OnpenenuTh CKOPOCTh Tela B
KOHIIE YETBEPTOI CeKyH bl MaICHUSI.

Bapuanr 2

1. Tlo aByM mapajienbHBIM IYTSM B OJAHOM HaIlpaBI€HUM UAYT J(Ba TO€3/1a: TOBAPHBIMA
nuHOM 630 M co ckopocThio 48,6 KM/4 U deKTpuuka AauHOM 120 M co CKOpPOCTHIO
102,6 km/4. B TeueHue kakoro BpeMeHH 3JIeKTpuika 0yJeT oOroHsATh TOBapHBIN Moe31?

2. BbpocuB xameHp B KojOfel, HaOmromaTels depe3 BpeMms t yciplmman BCIJIECK BOJBI.
Onpenenuts riyouHy Kostoana. CKopocTh 3ByKa B BO3yX€ PaBHa C.

3. B nmnmugpuyeckuii cocyn HamuTa Boaa a0 yposus H. Ha Beicote h; = 1/3H ot nHa B
CTEHKE NPOJETIaHO MaJIeHbKoe oTBepcTHe. Ha Kakoil BbICOTE OT JHA HAlO NMpOJEIaTh
elle OJHO OTBEpCTHE, YTOObl 00€e CTpyH majaiu B oJHY TOUKY? CKOpPOCTb BBITEKaHUs

=/2gh
CTPYHU U3 OTBCPCTHA paBHA L 9 , TIC h — BeIcOTa YPOBH BOABI HAJl OTBCPCTUCM.
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KoreHok, maymuil mo mojiy, NOANPHITMBACT M XBAaTAE€TCAd 3a BEPTUKAIBHBIM IIECT,
MOJIBELICHHBIH HAa HUTU K MOTOJKY. B 3TOT MoMeHT HHUTH oOpwiBaerca. C Kakum
YCKOPEHUEM TaJaeT MIeCT, €CITU KOTECHOK B30MpPAeTCsl MO IIeCTy TaK, 4TO BCE BPEMs
HaxOoJIUTCA Ha OAHOMU BbICOTE OT nosia? Macca koTeHka M, a Macca mecrta M.

[To m3orHyTOM MO MPSMBIM YIJIOM TpyOe TeueT Boaa. /leiicTByeT in Boja Ha TpyOy H,
eciu Ja, TO B KakoM HampasieHun? KakoBa sTa cuia, €cii CKOPOCTb TEUEHHUs BOJbI
paBHa Vv, TIOMIAL CCUeHUs TPYObI paBHA S, a INIOTHOCTH BOJIBI - p? Bs3kocTH HET.

JIBe nomku IBUXKYTCS B CTOAYEH BOJE HABCTpedy JAPYr JAPYry € OJMHAKOBBIMU
ckopoctssmu V1= 0,6 M/c. Korma monku mOpaBHSIIUCh, W3 TIEPBOM BO BTOPYIO
nepenoxuwin rpy3 mMaccoi m = 60 kr. Ilocie sTtoro BTOpas JoAka MHpoaosKaia
JBUTAThCSI B TOM K€ HAMPABICHUH CO CKOpocThio Vo = 0,4 M/c. Ompenenuth maccy
BTOpOil 1o1kH. COMPOTUBIICHHE BOBI HE YUUTHIBATh.

Bapuant 3

JBmxyuuiics aBTOMOOMJIb HM3JaeT 3BYKOBOW CHIHal JUIMTENbHOCTBIO 11. Curaan
OTpakaeTcs OT CTEHbl OOJBIIOrO 3JaHUS, HAXOMASALIErocs B HANpPABICHUM JBUKEHUS
aBTOMOOMIIS. JITUTEbHOCTh OTPAXKEHHOIO CUTHANA, U3MEPEHHasi B aBTOMOOMIIE, paBHA
to. C Kakoil CKOPOCTBIO JBUIKETCS aBTOMOOMJIb, €CJIM CKOPOCTh 3BYyKa B BO3JlyX€ paBHA C
?

JIBurasicb paBHOyCKOPEHHO, TE€JI0 MPOILIO 3a NEPBYIO CEKYHIY IBUKEHUS paccTosiHuE |
M, 3a BTOPYIO — 2M, 3a TpeTblo — 3 M U T. A. OnpeaenuTs HadyajibHYI CKOPOCTh U
YCKOpEHHUE Tena.

Teno OpoLIEHO CO CKOPOCTBIO Vg MOA YIJIOM o K ropu3oHTy. Ha kakoil BbicoTe
KMHETUYECKasi SHeprus Tena 0yaeT paBHa NOTEHUUATbHON?

Teno maccoit m = 1 Kr yJepKUBaeTCsi HUTHIO, NepeOpoIeHHON yepe3 6s0k. OmHakoBa
JM CUJIAIPUJIO’KEHHAs! K HUTH B nosnoxeHusx 1 u 2? Kakas cuna neiictByer Ha OJOK B
noJjoxeHusx 1 u 2?

n

Tenexka Maccoit M emer 6e3 TpeHHMs CO CKOpPOCThIO Vg. Ha Hee ¢ BwicoThl h 0e3
HayaJbHOW CKOPOCTH MaJaeT Teao wmaccod M. B pe3ynaprare CTOJKHOBEHUS
BEPTUKAJIbHASI COCTABIIAIONIAS CKOPOCTHU TeJa N0 BEIMYUHE HEe u3MeHseTcs. OnpenennThb
MOJHYK0 CKOPOCTh, C KOTOPOW TEJIO0 OTCKOYHUT OT TEJEKKH U CKOPOCTh TEIEKKH IOCTE
cTonkHOBeHUs. KoapuiumeHnT TpeHuss Mexay TelIoM U TEIeKKOH paBeH |
JUTUTENBHOCTh yJlapa O4€Hb MaJia.

I'py3 Maccoii M, nexamuid Ha IJIaAKOM TOPU3OHTAIBHOW MOBEPXHOCTH, COEIWHEH
TOPU30HTAIILHON NIPYKUHOM KECTKOCTH K CO CTEHKOU. CHCTEMY BBIBEIIM U3 PABHOBECHS,
CXaB NMpYKUHY Ha AX u otiiycTiiid. KakoBa MakcumanbHasi CKOPOCTb rpy3a?

Bapuanr 4

Karep uner no teyenuro peku U3 nyHkra A B myHKT B 3 gaca, a oO6patHo - 6 yacoB. 3a
KaKoe BpeMsl IIPOIUIBIBET paccTosiHue AB cniacarenbHbiii Kpyr?
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Teno, ABUT'AsACH paBHOyCKOpeHHO, HpOXO,Z[I/IT IIOCJICO0BATCIIBHO ABAa OJWMHAKOBBIX
otpeska nmytu aymHou L = 10 M 3a Bpemena t; = 1,06 ¢ u t; = 2,2 ¢. Haiitu HauainpHyrO
CKOPOCTb M YCKOPEHUE Tea.

Teno ¢ Beicotsl H = 4 M OpocaroT B rOpU30HTAILHOM HAIpaBJICHUU TaK, YTO OHO
nojJieTaeT K 3emiie noj yriiom 0=45°. Kakoe paccTosiHre MO TOPU30HTAIM MPOJIETEI0
TE0?

Bpycok ckoab3UT MO IMaIKOM FOPU3OHTAIBHOM IJIOCKOCTU TOJ AeiicTBueM HUTH AB,
Macca Opycka paBHa M, yCKOpeHHE TOYKHM B paBHOaM HampaBJICHO TOPU3OHTAIBHO,
yrojl HaKJIOHA HUTU K TOPU3OHTY — o. HaliTu cunmy nmaBienust Opycka Ha MJIOCKOCTb H
CUJTy HATSDKCHUSI HUTH.

B

L

Pakera Maccoit M HeNOABMIKHO 3aBUCIIA HAJl TOBEPXHOCTHIO 3eMiid. CKOJIBKO TOTUIMBA B
€IMHUIlY BPEMEHU CXKUTAET PaKeTa, €CIU CKOPOCTh UCTEYCHUSI MTPOYKTOB CTOPAHUS U3
pakeTsl paBHa U? Kak W3MEHUTCS pe3yibTaT, €CJIM paKeTa HAayHET IMOAHUMATHCSA C
yCcKOpeHuema?

[Tokosiuiics aroM pacmajaercs Ha JIBE 4YacTHU, OTHOIICHUE KUHETUYECKUX JHEPruit
KOTOPBIX paBHO . OnpeneauTh OTHOLMIEHWE MACC ATUX YacTel.

Bapuant 5

Kononna aBTomMmoOuiel, IBIXKYyIIAsCsA CO CKOPOCTBHIO V1, BbE3KAET HA PEMOHTUPYEMBIit
Y4acTOK JIOPOTH, IO KOTOPOW OHA MOJKET JIBUraThCsl CO CKOPOCThIO HE OoJbiie vy. [lpu
KaKOM MUHUMAJIBHOM PAacCTOSHUU MEXJy aBTOMOOWJISIMU OHU HE OYIyT CTalKHUBAaThCS,
€CIIH JUTMHA KaXI0r0 aBTOMOOWIIs paBHa |?

Teno nBUkETCs paBHOYCKOPEHHO U3 COCTOSIHUSA MOKOSI B TEYEHUU HEKOTOPOTO BPEMEHH.
Haittu oTHOmIEHME CpeaHHUX CKOPOCTEW MIBWKEHHUS Tejla 3a BTOPYIO M 3a MEPBYIO
MOJIOBUHBI BPEMEHHU JIBUKEHUS.

Teno OpoiieHO TOPU3OHTAIBHO cO ckopocThio 4 wm/c. Ilpu 3TOM OKazanoch, 4YTO
JTAIBHOCTH €T0 MoJjieTa paBHa BhicoTe Opocanusi. C Kakoi BBICOTHI OpOCHiIH Teno?

Ha rmagkoM ropu3oHTaJbHOM CTOJIE JIeKaT 4YEThIpe Tejaa OJIMHAKOBOM Macchl M,
cBs3aHHble HUTAMU. K Teny | mpunoskeHa ropu3oHTanbHas cuia F. Halitu yckopenue
CHUCTEMBI M CHJIBI HATSKEHUSI BCEX HUTEH.

4 3 2 1

v

JIBa Opycka MaccamMud Mj; W My BHCIT HAa HEBECOMOW HHTH, TMEPEKUHYTON dYepe3
HEMOABIDKHBIA HeBecoMbli Oiok. HaiiTu yckopeHue ILeHTpa MacCc CHCTEMBI NpHU
CBOOOJHOM JABM)KEHUU OpycKOB. TpeHHs HET.
BonomerHslif katep 3abupaeT Booy M3 peKd M BbIOpachiBaeT ee co ckopocThio 10m/c
OTHOCHUTENIBHO KaTepa Has3al. Kakoil MakCUMalbHOM CKOPOCTH MOXKET JOCTHTHYTh
karep? CoNnpoTHUBIEHUE BOJbI HE YUUTHIBATS.

Bapuanr 6
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Mexny AByMsl IIyHKTaMHM, paclojOKEHHbIMU Ha peke Ha pacctosHuu 100 kM apyr ot
Ipyra, Kypcupyet karep. Karep mpoxoauT 3To paccTosiHEE 3a 4 4, a oO6paTHO - 3a 10 u.
Onpenenutb CKOPOCTh TEUEHUS PEKH.

Teno HaumMHaAeT ABUTAThCS PABHOYCKOPEHHO M3 COCTOsHUA MokosA. CmycTts Bpems 1o
YCKOpPEHUE Teja MEHSET 3HaK Ha IIPOTUBOIOJIOKHBINA, OCTaBAsICh MPEKHUM 10 MOAYIIIO.
Yepes kakoe BpeMs MOCIE Havaja ABUKEHUS TEJO MPOMIET Yepe3 UCXOJHYIO TOUKY?

Ha xakoe MakcuMallbHOE PacCTOSTHUE MOXXHO OPOCUTH MsIU B CIIOPTUBHOM 3aJi€ BBICOTOM
H = 8 m, ecniu HavanpHas CKOPOCTh Mstua vy = 20 m/c? PacemoTpets citydait H = 15m?
JIBa oquHaKoBBIX Ipy3a 1 ¥ 2 mMaccoll M HaxXOAATCS HAa pa3HbIX CKJIOHAX HAKJIOHHOMN
wiockocTd. KoadduuueHnTsl TpeHUs TPy30B O IJIOCKOCTh [ U o, @ YIVIBI HAKJIOHA
CKJIOHOB o0 ¥ B cooTBeTcTBeHHO.Teno 2 HauMHaeT CKOJb3UTh BHHU3. Hailtu yckopenue
Tell.

1 2

o P
Pakera netut ¢ padotatouum aBuratenem. [IlpuueM ckopocTs pakeThl OOJBIIE CKOPOCTH
BbLIETA PEAKTUBHON CTPYH U3 PAKEThI. Y BETUUYUBACTCS JIM IIPU 3TOM CKOPOCTh PAKEThI?
Teno A HanmeraeT Ha HEMOABUXKHOE TeJI0 B u mocie yaapa ABUKETCS ¢ BABOE MEHBIICH
CKOPOCTBIO B MEPHEHAUKYISIPHOM HampaBieHuu. OnpenenuTh HallpaBiIeHUEe JBUKCHHUS
tena B nmocine ynapa.

Bapuanr 7

[Toe3n momOBHHY MyTH MpOEXaa CO CKOPOCTBhIO 72 KM/4, a BTOPYIO TMOJOBUHY — B 1,5
paza menneHHee. OnpeneanTb CPEIHIO CKOPOCTh Ha BCEM ITYTH.

Teno nBMKeTCsl paBHOYCKOPEHHO M3 COCTOSIHMA NOKOs. Halith oTHOmEHue cKkopocTein
Teja B KOHLE YETBEPTOrO U B KOHIIE IIEPBOIO METPOB IYTH.

W3 ropu30HTaIBHO YCTaHOBJIEHHON BUHTOBKH CTPENSIOT B MUIIEHB, PACIIOJNIOKEHHYIO Ha
paccrosauu S = 300 M oT BUHTOBKH. [Ipu 3TOM myss momajgaeTr B LEHTp MumieHu. Ha
CKOJIBKO HY)KHO MEpEeABUHYTh MUIIEHb 110 TOPU30HTAIM, YTOOBI MyJs MoMaja B HEe Ha
Ah =25 cwm Beimre nentpa? CkopocTh BbieTa myniu v = 600 m/c.

I'py3 3akperuieH Ha TeleKKe Ha 4eTbipex HUTAX. CHUIbl HaTSKEHHUS] TOPU30HTAIbHBIX
Huterd paBHbl Tim Ty, a BeptukanbHbix — T3 m Tz C KakuM TroOpU30HTAIBHBIM
YCKOPEHUEM JIBUIKETCS TeNlexKa?

T4

T j T4

# A

[lapuk Maccoii M mamaer ¢ BHICOTHI N Ha TOPU3OHTAIBHYIO MOBEPXHOCTH. [IpuHSB
JUTMTENIFHOCTh yJapa paBHOM t, OmpenenuTh CPENHIO CUITY ylapa B CiIydasx: a) yuap
abCoIIIOTHO YNpYTHif; 0) yaap abCOIIOTHO HEYNpYyTruil; B) ynap aOCONIOTHO YHpYyrui, a
MIOBEPXHOCTh HAKJIIOHEHA TIO YTJIOM O K TOPH30HTY.

Tpu nonku oAMHAKOBOM Macchl M JIBMXKYTCS OJHA 3a JAPYrod € OJUHAKOBBIMU
ckopocTsiMu v. M3 cpemHell JOOKKM OTHOBPEMEHHO B TIEPEIHIOID W 3aIHIOK0 JIOAKH
OpocaroT CO CKOPOCThIO U OTHOCHUTENBHO JIOJKH OJMHAKOBBIE Ipy3bl Maccoii M. KakoBel
OyZyT CKOPOCTH JIOJIOK TTociie 3TOro? CONpOTHBICHUS HET.
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Bapuant 8

1. Ha pucynke mpencraBieH rpaduk 3aBHCHUMOCTH CKOPOCTH aBTOMOOWJISI OT BPEMEHHU.
[Ipu 3TOM cpeaHsisi CKOPOCTh aBTOMOOWIIS oka3anack paBHa 30 km/4. OmnpenenuTb
CKOPOCTbh aBTOMOOMJISI HA Y4aCTKE PAaBHOMEPHOTO JIBUYKEHUSI.

1
I
|
1
|

2 3 4 5 & T

2. OTXoaAUMii OT CTAaHLMU TOE3]] Ha IEPBOM KHJIOMETPE MyTH YBEIHYUII CBOIO CKOPOCTb
Ha 10 m/c, a Ha BTOpOoM — Ha 5 M/c. Ha kakoM KuioMeTpe CpelHee YCKOpEeHHe Ioe3/ia
06110 OOJTBIIIE?

3. Teno 6pomieHo moj yraom kK ropusoHTy. [Ipu xkakom yriie 6pocanust paanyc KpUBH3HBI
TPAeKTOPUH B TOUKE MAaKCUMAJIbHOTO IIO/beMa Oy1eT paBeH BbICOTE ITOM TOUKU?

4. B mepBoM ciydae TeJo JEKUT Ha IIaJKOM TOpU30HTAIbHOM ctoie. K Hemy mpuBsi3zaHa
HEBECOMasl HUTh, IIEPEKUHYyTasi yepe3 OJIOK Ha Kparo CTOoJIa, K IPYroMy KOHILy KOTOpOM
MOJIBELIICHO TaKoe e Telo. Bo BTOpoM ciydae 3TO K€ TeJO TSHYT ¢ TOPU30HTAIBHOM
CUJIOM paBHOM CWJIE TSDKECTH. BO CKOJIBKO pa3 OTIIMYAKOTCS YCKOPEHHMs Tela B JTHUX
ciayyasx?

5. Teno maccoil m Bpamaercs ¢ HNOCTOSTHHOW CKOPOCTBIO V IO OKPYKHOCTH PajnycoM
ROmnpenenuts MOIY/b CpeHET0 3HAYCHHSI LICHTPOCTPEMUTEIHLHOM CUJIBI 3a: a) YETBEPTh
nepuojia; 0) moanepuo/ia; B) MEPHO/I.

6. CHapsia pa3pbIBacTCsi B HAaMBBICIICH TOYKE TPACKTOPHUU HAa pacCTOsiHUM | OT mymiku mo
TOPU30HTAIIM HA JIBa OJMHAKOBBIX OCKOJIKA. OJIMH U3 OCKOJIKOB BO3BPALLAETCS HA3a] 110
TOM K€ TpaeKTOpuH K myiike. Ha kakoM pacCTOSIHUM OT ITYIIKH YIal BTOPOH OCKOJIOK?

[Tepeuens 3aganuii 11 oueHKH ypoBHs copmupoBanHocTy kommereHu IK-1 Ha
srane «Brnanenus»

Bapuanr 1

1. Karep mpoXoauT pacCcTOSHHE MEXIY IBYMs ITyHKTAaMH Ha peKe M0 TEYECHHUIO 3a BpeMs 1;
= 3 yaca, a IpOTHB TeueHus 3a 1= 6 yacoB. CpeaHsAs CKOPOCTh KaTepa MpH JBHKEHUH
TyJia U cpa3zy o0paTHO vep = 10 kM/4. HaiiTn cOOCTBEHHYIO CKOPOCTB KaTepa U CKOPOCTb
TEUEHUS PEKU.

2. Temo, MyImIEHHOE BBEPX BJIOJIb HAKIOHHOW TUIOCKOCTH CO CKOpOCThIO V1 = 1,5 wm/c,
BEPHYJIOCh 0OPAaTHO CO CKOPOCTHIO V2 = 1 M/c. HailTu cpeniHIO CKOpPOCTh Tela Ha BCeM
nyTd. BBepX 1 BHU3 TEJIO JABUTAIOCH C TIOCTOSTHHBIM YCKOPEHHEM.

3. Kakyro MakcuManbHyIO IUIOINAAb MOXHO MOJHUTh M3 IIJaHra, €CJIM CKOPOCTh BOJBI Ha
BBIXOJI€ U3 nuIanra vg = 10 m/c?

4. CrepXeHb JIUHOH | JeXKHUT Ha TOPU3OHTAIBLHOM TJagKoM croje. Ha onuH M3 KOHIIOB
CTEpXHS BIOJb €ro OCH HauumHaeT aelictBoBaTh cwia F. Kakas cuma neiictByer B
MOTIEPEYHOM CEYEHUH, HAXO/ISIIEMCS] Ha PACCTOSTHUM X OT 3TOTr0 KOHIA?

F X

ST 1

5. Ha rnmaakoii ropu30HTaNbHOM MOBEPXHOCTH JIEKUT 00pyd, HA KOTOPOM CHUAMT KyK. Kak
OyIyT ABUTAThCA KYK U 00pYY, €CITU JKYK MOTOI3ET M0 00pydy?
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Kocmuueckuii kopabib UMeeT CKOpocTh Vg. [locne oTaeneHus: CTyneHu ero CKOpocTb
crana |,01vg. Ilpu 3TOM cTymens ymansercst oT kopabist co ckopocTthio 0,04v. Kakosa
Macca CTYIEeHH, eClI Macca Kopaluis paBHa Mg?

Bapuant 2

ABTOMOOWMIIB, ABUTASICh U3 OJIHOTO TOPOJIa B IPYTOM, HAa YYaCTKHU ITYTH, JUTMHBI KOTOPBIX
oTHOcsATCs Kak 1:2.3:4, 3arpatuyi BpeMmeHa, KoTopble oTHoOcsTca kak 4:3:2:1. Kakoa
OblIa CpelHssE CKOPOCTh JBMIKEHHUS aBTOMOOWIIS, €CIIM €r0 CKOPOCTh Ha MOCIEAHEM
y4acTKe myTH paBHsuiachk 120 km/4?

Ot ABMXKyIErocs 1moe3aa OTHenuiIcs nocieaHuit Barod. [loe3n npogomkaeT ABUTaThCst
C TOM k€ CKOpOCThI0. HaliTh OTHOIIEHNE pacCTOSHUN, TPOUICHHBIX MOE310M U BATOHOM
K MOMEHTY OCTaHOBKH Barosa. /[Bu>keHue BaroHa paBHO3aMeJICHHOE.

CBbllku Opocuiiu KaMeHb B FOPU3OHTAIbHOM HarpaBieHud. Yepes 10 ¢ oH yman Ha
pacctostHuu 50 M OT BbIIKHU. ONpeenuTh Ha4adbHYI CKOPOCTh KaMHS.

JIBa Tema MaccamM Mj; M MyCBA3aHBl HUTHIO, BBIAEPKUBAIOLIEH CHily HaTsDKeHUS T.
Krenam npuioxeHsl mepeMenHbie cwibl F1 = at u F,= 2at. B kakoit MOMEHT BpeMeHH
HUTH 00opBetcs? TpeHus HerT.

F,

Ha Tteno, mBmxyieecs CO CKOPOCTBIO Vg, HAUMHAECT JEHCTBOBATH IIOCTOSIHHAs CHJIA.
Cnyctss Bpemss t CKOpOCTh Te€na CTAHOBHUTCS MEpPHEHAMKYJISpPHA HayaJlbHOH, HE
U3MEHMBILHUCH 110 MoayIto. Kakoil craner ckopocTh Tena ciycts eme t?

HaxioHHast TIOCKOCTh BBICOTOM h W Maccoit MIekHT Ha TIIIaJAKOH TOPU30HTAIBHOM
noBepxHocTu. C BepxXHEH TOYKM IUIOCKOCTH 0€3 HadalbHOM CKOpOCTH M 0€3 TpeHus
HAYMHAET COCKaJIb3bIBATh HEOOMBIION OpycOok Maccoit M. Haiitu cKkOpoCTH IIIOCKOCTH U
OpycKa B KOHIIE COCKaJIb3bIBAHUS.

Bapuanr 3

JlBa aBTOMOOMJISI OJHOBPEMEHHO BBIEX&JIM M3 OJHOro ropoga B Jpyroil. Ilepsbrii
aBTOMOOWJIb €XaJl BCIO JIOPOTY C MOCTOSIHHOW CKOPOCTBIO V. BTopoil aBTOMOOMIBL exan
[0 TOM K€ JIOpOre CO CKOPOCTBIO, 3aBUCUMOCTb KOTOPOM OT BPEMEHM IIPEICTAaBIISIET
HOJIYOKPY’)KHOCTb B ocsix v or t. Onpeaenurs HadaabHY0 CKOPOCTH BTOPOTO
aBTOMOOMIIS Vo, €CIIM B KOHEUHBIH MYHKT 00a aBTOMOOMJIS PUEXAJId OTHOBPEMEHHO.

AV

Onpenenuth HaYalbHYI0 CKOPOCTh U YCKOPEHHE aBTOMOOWIIS, €CJIH, JBUTAsCh
PaBHOYCKOPEHHO, 3a nepBbie 1= 3 ¢ oH mpomen myth Ly = 18 M, a 3a mepBoie 1, =5 ¢ —
L2: 40 M.

Teno OpomieHo MOJ yrJIoM O K TOpH30HTY. [Ipwm 3TOM OTHOIIEHHWE MaKCHMaTbHOMN
BBICOTHI TOJbeMa K JanbHOcTH mosieta H/L = a.Kakum Oyner otHomenue Hi/lL;, eciu
TeN0 OPOCHUTH MO yIiIoM o1 = 90°-a K TOPU30HTY?
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BepeBka mmnHoii L = 12 M 1 Maccoit M = 6 Kr mepekuHyTa yepe3 HEBECOMBIM OJIOK.
KakoBa cuia HaTs)KEHUS BEpEBKU B €€ CEPEJUHE B TOT MOMEHT, KOTJa JUIMHA BEPEBKU
10 OJIHY CTOPOHY OT OJioKa paBHa |=8m?

Jloaxy OTTOJIKHYJIH OT Oepera co CKOpOCThIO Vo. Kakoe paccTrosiHMe MpOIUIBIBET JOAKA
JI0 OCTaHOBKH, €CJIM Macca JIOJKU paBHa M, a CUjia CONPOTUBIICHUS IIPONOPLIUOHAIbHA
CKOpOCTH | paBHa kv?

ApTWIIIEpUCT CTpeNseT M3 MYyIIKH SApPOM Maccoil MTak, 4yToObl OHO YHAlo B
HenpusaTenbcKkoM Jsarepe. Ha BwulereBuiee sapo caautces 6apoH MrioHxay3eH, Macca
KOTOporo paBHa Sm. Kakyro 4acTb MyTH 10 HENPUATEILCKOTO JIareps 0apoHy MPHUIILIOCH
UITHU MENIKOM?

Bapuant 4

Karep mpomien mepByio MOJOBHHY MYTH CO CKOPOCTBIO B JBa pa3a Ooublled, d4eMm
BTOpYI0. CpemHsisi CKOPOCTh HA BceM IMyTH cocTaBmia 1 m/c. Haiitu ckopocTh Karepa Ha
NepBOM MOJIOBUHE MYTH.

Topmoxenue mnoe3na Hadanoch Ha paccrosuun 200 m ot cranuuu. Ha kakom
pPAcCTOSTHUU OT CTaHIIMHM OKaXeTCs Moe3J, UAyIuid co ckopoctbio 30 m/c, yepes 7 ¢
10CJIe HaYasIa TOPMOKEHHS C YCKOPEHHEM -5 M/c??

C OGamHu BbICOTOM 45 M ropu3OHTalIbHO OpOIIeH KamMeHb co ckopocThio 10 m/c. Ha
KaKOM PacCTOSIHUM OT OalllHU OH YyIaJeT Ha 3eMJTI0?

JIBa Tenma mMaccaMu Mj U My COEMHEHBI MPYKUHOW U MOJBEIICHB HA HUTH K TMOTOIKY.
Huts nepepesator. C KaKMMH YCKOPEHUSIMUA HAYHYT JIBUTATHCS Tema?

[SASTIITTTITIA
4
Pa

my

m2

Ha nutn BucuT Teno maccoil m HeoOrexaemoil (hopMbl. Ha kakoil yron ot BepTuUKaiu
OTKJIOHUTCSI HUTh, €CIM JyeT TOPU3OHTAIbHBIA BeTep co ckopocThio V? Ilnomans
BEPTUKAJIBHOI'O CEYEHUs CTEP)KHS paBHA S, MJIOTHOCTh BO3JlyXa - p.

CaHku cbe3kalT c ropel BelcoTOW H u, mpoias HEKOTOpoe paccTOsSHUE II0
TOPU3OHTAIBHOMY y4YacTKy, OcCTaHaBiuBaroTcA. [Ipu 5TOM MOIHOE paccrosHue,
NpOIEHHOE CaHKaMH IO TOPU3OHTAIH, paBHO S. Cuutas KOd(G(OUIIMEHT TPEHUS Be3Je
OJIMHAKOBBIM, OIIPEICIINUTD €T0.

Bapwuanr 5

JIBa aBTOOYyCa OJJTHOBPEMEHHO BbIEXallu U3 MyHKTa A B yHKT B. OAuH U3 HUX MEPBYIO
MIOJIOBUHY ITYTH €XaJI CO CKOPOCTHIO V1, @ BTOPYIO MOJIOBUHY — CO CKOPOCTHIO V2. BTopoit
aBTOOYC IBUTAJICS CO CKOPOCTHIO V1 MEPBYIO MOJOBUHY BPEMEHHU CBOETO JIBIKEHUS OT A
no0 B, a BTOpPyI0 TOJOBHHY — CO CKOPOCTBIO Vy. ONpeaenuTh CPEeIHIO CKOPOCTh
JBUKEHHS KQXKIOTO aBToOyca, ecnu v = 30 kM/4, a v= 40 km/4.

Teno ABMXETCS PaBHOYCKOPEHHO M3 COCTOSHUS TOKOSI ¢ yCKopeHneM a.Uepe3 Bpems t
YCKOpEHUE Tea CTAHOBUTCS OTpUIIaTeNbHBIM. [IpH Kakol BEIWYMHE HOBOTO YCKOPEHHUS
TEJI0 Yepe3 BpeMs t mpoiaeT yepe3 UCXOAHYIO TOUKY?
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3. C BepuIMHBI TOPHI TOPU30HTAILHO OpOIIEH KaMeHb, KOTOPBIM ynan Ha paccTostHAU L oT
BepmHbL. C KaKoi CKOPOCTHIO OPOCHITH KaMEHb, €CITH CKJIOH TOPBI COCTABIISIET YTOJ 0L C
TOPU30HTOM?

4. Ha miockocTH C yrJIOM HakJIOHA 0, JIGKUT OPYCOK Maccod M, MPUBS3aHHBIA HUTBHIO K
IUIOCKOCTH. HakiIOHHAs MIIOCKOCTh JABHMIKETCS BIPABO C ycKopeHuem a. Haiitu cumy
HATSDKEHHSI HATH M CHJIY JaBlieHHs Opycka Ha IUIOCKOCTh. [IpM KakoM yCKOpeHHH
OpyCOK OTOpPBETCA OT IIOCKOCTU?

5. Ha ropu3oHTanbHON MOBEPXHOCTH JICKHUT SIIUK ¢ meckoM Maccoid M. Koaddumument
TPEHMSI MEXAY SIIMKOM U IOBEPXHOCTBIO PaBeH L. B SAIIMK CO CKOPOCTBIO V CBEPXY
BHU3 MOJ YIJIOM O K BEPTUKAJIM BJETAET MyJsl MacCOi M M MIHOBEHHO 3aCTpPEBaeT B
necke. Yepe3 kakoe BpeMsl TOCIe 3TOTrO SIUK ocTaHOBUTCA? [lpu Kakux 3HAYCHUSX O
ALIUK BOOOIIEe HE CABUHETCS?

6. Ilapuk, BUCAIIMI HAa HUTH, OTKIOHWIM OT BepTUKanHu Ha yroia 90° m ormyctuinu 0e3
HavaJIbHOU cKOpocTH. [Ipy KakoM 3HaUEHUM yria MEXy HUTHIO U BEPTUKAIIBIO MOJTHOE
YCKOpEHUE IapyuKa OyAeT HallpaBJIeHO TOPU30HTAIbHO?

Bapuanr 6

1. CrepxeHb U3rOTOBJIEH M3 OOJBIIOTO YHCIA YEPEAYIOUIMXCS OTPE3KOB, NM3TOTOBICHHBIX
U3 JBYyX pa3HbIX MaTepuaioB. /liMHa OTpe3KOB M3 OJHOrO MaTepuana paBHa L; a
CKOPOCTh 3BYKa B HMX paBHa V1.JlJi1 OTpE3KOB U3 Apyroro Marepuasia JJuHa U CKOPOCTb
3ByKa paBHbI Ly 1 v2. KakoBa cpeiHss cKkopocTh 3ByKa B cTepiKHE?

2. PaBHO3aMeIeHHO IBIDKYIIEECS TEIIO MPOXOIUT IBa IMOCIEIOBATEIBHBIX OJWHAKOBBIX
yuyacTka JuinHOM L 3a Bpemena t u 2t. HaliTu ckopocTh Tena B Hauase NepBOro y4yacTka u
YCKOpEHHUE.

3. W3 nwuianra, nexaniero Ha 3emiie, IoJ| yrioM o = 45° K TOPU30HTY BBITEKAET CTPYS BOJbI
U MajiaeT Ha 3eMiIro Ha paccrossHuM L = 10 m ot mmanra. Kakas Macca Bobl HaXOQUTCS
Ha BBICOTE BbIIIE N =2 M, €CITi CeueHHEe BBIXOJIHOTO OTBepCTHs Huanra S = 10 cm??

4. JlBa Tema ¢ MaccaMu Mj = 2 KT ¥ My = 1 KT CBSI3aHbl HUTHIO, IEPEKUHYTOMN uepe3 OJIOK.
Teso My IeKUT HAa HAKIIOHHOM IJIOCKOCTH € YTJIOM HakJIoHa o = 20°, a Teno My BUCUT Ha
HuTH, Koadduuument tpenus p = 0,1. Halitu yckopenue Tein.

5. Bpycok maccoit m = 1 Kr JeXHUT Ha TOPU3OHTAIBHOW mMoBepxHOCTU. Koaddumment
TPEHUsT MEXIYy OpyckoMm W ToBepxHOCThIO paBeH u = 0,1. Ha GokoByto rpanp Opycka
HATPABIISETCS TOPU3OHTATBHAS CTPYS BOJABI CO CKOPOCTHIO V= 10 m/c. [Tnomanp cedeHus
cTpyu S =2 cM?. C Kakoil CKOPOCTBIO IBUKETCS OPYCOK?
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B ropusonTanbHO ABMXKYIIyIOCS cO cKopocTbio 20 m/c mmatdopmy maccoir 200 kr c
BBICOTHI 3 M BEPTHUKAJIbHO Tajgaer kameHb Maccoil 50 kxr. Yepe3 HEKOTOpoe BpeMs B
r1atopMe OTKPBIBACTCA JIIOK U KaMEHb BhIBaJIMBaeTcs U3 Hee. KakoBa OyneT koHeyHast
ckopocTh mathopmbl? [lnatdopma aBikercs 6e3 TpeHusl.

Bapuant 7

Benocunenucr exan u3 omHoro ropoga B apyroi. IlomoBuHy myTu OH mpoexan co
CKOpOCTBIO V1 = 12 kM/4. Jlasee moJOBUHY OCTABILIETOCS BPDEMEHH JBMKEHUS OH €Xall CO
CKOPOCTBIO V=6 KM/4, a 3aTeM J0 KOHIIa IleJ MEHIKOM CO CKOpPOCThIO V3= 4 KM/u.
Onpenenutb CpeiHIO CKOPOCTh BEJIOCUIIEUCTA HA BCEM ITYTH.

JIBa Tena OAHOBPEMEHHO OpOUIEHBI C OJAMHAKOBBIMU CKOPOCTSIMH Vp: OJHO BHHU3 C
BbIcOThl H, npyroe BBepx. Ha kaxoii BbicoTE Tesa BeTpeTarcs?

Kamens Opomien moa yriaom o = 45° K TOPU30HTY CO CKOpOCThIO Vg = 10 m/c. Uepes
KaKoe BPEeMs BEKTOP €ro CKOpOCTH OyeT HampasieH moj yriaom f = 30° kK ropu3oHTy?
Temo maccoii m = 100 r mamaer ¢ BeicoTel h = 20 M 3a Bpems t = 2,5 ¢. OnpeaenuTh
CPEIHIOIO 3a BpeMsl IaJICHUsI CUITy COTIPOTUBIICHUS BO3yXa.

OaHOPOIHBIM MAaCCHUBHBIN JAMCK JIGKUT Ha TIaJKOW TOPU30OHTANIBHON MoBepxHOcTU. Ha
IUCK B TOYKax A u B HaumHawoT nelCTBOBAaTh TOPU3OHTAJIbHBIC, OJAMHAKOBBHIE IO
MOJIYJIFO U TPOTUBOIOJIOKHO HaIlpaBieHHbIe cuiibl. Kak OyneTaBuratscst AUCK?

F

Jlogka anuHOW L HemoJgBM)KHAa OTHOCHTENBHO BOJBL. PhIOak, HaxoJdIIMICS Ha HOCY
JoxkH, OpocaeT Tpy3 Maccod M B KOp3WHY, Haxofsmrylocss Ha kopme. C Kakoi
MUHHMaJIbHON CKOPOCTBIO JIOJKEH OBITh OpOIIEH Ipy3, YTOOBI OH MONasl B KOP3UHY?
Macca nonku ¢ ppidbakom paBHa M.

BapuanT 8

JleTsiuumii 3Be370JI€T MOCHUIAET BIIEPE PaJMOCUTHAbI JJIUTENbHOCThIO t1.BHE3anHo oH
HA4YMHAET NMPUHUMATh CUTHAJIBI OTPA)KEHHBIE OT HAXOJIALIETOCs BIEPEIN MPEMSATCTBUS,
JUTUTENIBHOCTh  KOTOphIX 1p. C  KakoW CKOPOCTHIO TPHOIMKACTCS 3BE30JET K
IPEMSTCTBHIO, €CIIM CKOPOCTh PACIIPOCTPAHEHUS PalMOCUTHAIOB paBHa c?

Paccrostnie mMexny 1Bymsi CBOOOIHO MaJarolIMMK KarjisiMu depe3 Bpems t = 2 ¢ mociie
Hauasa najeHus BTopoi kammu O6buto L = 25 M. Ha ckonbko mo3gHee mepBoi Haudana
najiath BTOpas Karuisi?

Teno Opomeno co ckopocteio 10 mM/c mox yriaom 60° k ropusonrty. OnpenenuTtsb
CKOPOCTh TeJla B BEpXHEH TOUKU TPAEKTOPUH.

K reny, nexaiemMy Ha IJIaAKON TOpU30HTAIBHON MOBEPXHOCTH, IPUIIOKEHA HEKOTOPAS
CWJIa, TOJ JEeWCTBHEM KOTOPOW Tello, JBUTAsIChb W3 COCTOSHHUS IOKOs, Ha MyTH 1 M
npuobpeno ckopocts 10 M/c. Kakyro cuity NpuIoXXuiu K Teily, eciiu ero macca 1 xr?

Ha BeprukanbHom crepxne AB Hapesana pe3n0a. Ha Hero HaBepHYT ropH30HTAIbHBIM
crepxkedb CD. Crepxenp CDoTnyckaloT W OH MOA JEHCTBHEM CHIIBI TSKECTH
ckpyunBaercsi co crepxHs AB. Kak Oyner aurartbcs ctepkenb CD mocie Toro kak
CJIETUT C BUHTA?
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['py3 Maccoili M, MOJBELICHHBIH Ha TPYXHHE XECTKOCTH K, ylIepKuBaeTcs Tak, 4TO

npy>KrMHa He pacTsiHyTa. Ha kakoe MakCuMaibHOE PacCTOSTHUE OMYCTUTCS TPY3, €CIIU €T0
OTIYCTUTH?

BapuanTt 9

JIBa Tena ABMKYTCSI HABCTpEUY APYT APYTY U PaCCTOSHUE MEXy HUIMH YMEHBILAETCS Ha
S; = 16 m 3a xaxapie t1= 10 c¢. Eciu 3TH Tena ¢ TakuMH K€ CKOPOCTSAMHU JIBUXKYTCS B
OJIHY CTOPOHY, TO PaCCTOSIHUE MEXy HUMM yBeJIMUMBAeTCs Ha Spy= 3 M 3a Kaxele 1= 5
¢. Haiitu ckopocTh Ka10ro tena.

Teno nBuXKeTCd M3 COCTOSHUA IIOKOS PAaBHOYCKOPEHHO. Bo ckoibko pa3 myTs,
IPONJCHHBINA TEJIOM 332 BOCBMYIO CEKYHIY JBUXKEHHS, OOJbIIE IMyTH, MPOHIEHHOTO 3a
TPETBIO CEKYHy?

Teno OpoiieHO ¢ 00pbIBa CO CKOPOCTBIO Vg MOJ YIJIOM 0 K ropu3oHTy. YUepes kakoe
BpEMs HAlpaBICHUE CKOPOCTH Tejla CTAaHET NEPIEHIUKYJAPHbIM HAIPaBICHUIO
HaYaJIbHOU CKOPOCTH?

Bbpycok TonkHynu co ckopocThio 10 M/C BBEpX BJIOJIb IOCKHM, HAKJIOHEHHOM MO YoM
30° k ropu3onty. OOpaTHO OH BEpHYJICS CO CKOpocThiO 5 M/c. C Kakod CKOPOCTBIO
BEpHETCsl OpYCOK, €CIIM €ro TOJKHYTh C TOM e CKOPOCTbIO BJIOJb TOM K€ JIOCKH,
HAKJIOHEHHOU o1 yrioM 45° K TOpU30HTY?

ToHkas Lenoyka NepeKnHyTa yepe3 HeMmOABIMKHBINA Osiok. IlpuyeM yacTe ee nexuT Ha
crosie BeicoToi h, a yacTe - Ha mony. [lenouky ormyckator. HaiiTu ycraHOBUBIIyIOCS
CKOPOCTB JIBJKEHUS LIENIOYKHU. BIIOK naeabHbIii.

Ha rmagxom crome Jiexkar 1Ba rpys3a, MEXAy KOTOPBIMHU CXaTas INpyKHHA. Maccel
rpy3oB otHocsATcs kak 1:3. Ilocne pacmpsmieHus TPYKUHBI JIETKUHA Tpy3 MpHOOpen
kuHetndeckyo sHepruro Wi = 6 JDkx. Onpenenuth HayallbHYIO SHEPrHIO CKATUS
IIPY>KUHBI.

Bonpocsl k 3k3ameny

OtHocuTenbHOCTh JBMKeHHA. Cucrema otcuera. CBoOWCTBa INPOCTPAHCTBA W BPEMEHMU.

DTaNoHBI JJIUHBI U BPEMEHH.
2.ITpssMoMHEITHOE pABHOMEPHOE U PAaBHOIIEPEMEHHOE ABUKEHUE MAaTEPUATBHON TOUKH.

3.CKOpOCTL " YCKOPCHUC MaTCpI/IaJIBHOﬁ TOYKHU. 3aKOH IIyTU IpHU paBHOYCKOPCHHOM JIBUKCHUU.

I'paduxu x(t), s(t), v(t), a(t).
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4.]IBukeHne MaTepUaJIbHOM TOUKHU 10 OKPYKHOCTH, YIJIOBOE NIEPEMELIEHUE, YIIIOBas CKOPOCTbh,
YIJIOBOE YCKOPEHHME, MX BEKTOPHBIM XapakTep. CBsA3b YIJOBBIX U JIMHEWHBIX XapaKTEPUCTHUK
JIBIDKECHMUSL.

5.CnocoObl  3afaHusi  ypaBHEHHUS JBW)KCHHUS  MaT€pHAJIbHOM TOYKU  (€CTECTBEHHBIH,
KOOpJMHATHbI!, BEKTOPHBIN).

6.KpuBosnuneitHoe aBumkeHne. HopmanbHOE M TaHFEHIMAIBHOE YCKOPEHUE.

7.11epBbiii 3ak0H HproToHa. IHEpLMaIbHBIE CUCTEMBI OTCYETA.

8.Cwia u Macca Kak (hu3udeckre BeauuuHbl. BTopoii 3akon HeroToHa.

9.Tperuii 3akoH HproToHa.

10.I'panuiibl IpUMEHUMOCTH 3aKOHOB HproTOHA.

11.IIpeobpazoBanue koopanHaT U BpeMenu [ anunes. [Ipunnmn otHocuTensHoCTH [ anues.
12.Cuna  taroreHus. 3akOH BCEeMHUpPHOro TiaroreHusd. lloHsarhe o mnone TAroTeHwHs,
HANPsKEHHOCTHU FPaBUTALMOHHOIO MOJIS.

13.Cunel Tpenusi. Cyxoe Tpenue. TpeHue nokosi, CKOJbKEHUS, KaueHUSI.

14.Cuitet ynpyrocti. 3akoH ['yka Ui pa3nuyHbIX BUAOB AehopMaIim.

15.Yopyroe mnocneaeiictBue. Ynpyruil rucrepesuc. [loTeHuuanbHas SHEprus ymopyro
ne(OpPMHUPOBAHHOTO TEIa.

16.PaboTta cribl. MomtHocTh. EnuHuIa paboThl ¥ MOLITHOCTH.

17.Pabotra m kuHeTHuUeckas sHeprusa. Pabora m moreHumanbHas sHeprus. KoHcepBaTHBHBIE
CHUJIBL.

18. Kunernueckasi 1 mOTEHIIMATbHAS YHEPTUA. 3aKOH COXpPaHEHUSI MEXaHUYECKOI YHEPTUH.
19.Cucrema matepuanbHbIX TOUeK. BHenHne u BHyTpeHHue cuibl. LleHTp macc.

20.Ummynbe. 3aKOH COXpaHEHHS UMITYJIbCA.

21./IBukeHue Ten nepeMeHHOM macchl. PeakTuBHOEe ABMKeHUE. YpaBHEHHE Meliepckoro u
[{1noaKOBCKOTO.

22 Heunepuuanbehble cuctemsbl oTcuera. Cuiibl ”HEpLUH B psiMosinHerHo apmxkyencs HUCO.
23. Bpamaromasicsi cucrema otcuera. lleHTpoOexxHass cuiaa HWHEPUUU. 3aBUCUMOCTH CHIIBI
TSYKECTU OT IIUPOTHI MECTHOCTH.

24 JIswkeHue Tena OTHOCHUTENbHO Bpamiarorieiics cucrembl orcuera. Cuna Kopuomnmca u ee
IIPOSIBJIEHUE HA 3eMJIE.

25.Bpamatoniee aeiictBue cuiibl. MOMEHT CHJIBI OTHOCHTEIBHO ILIEHTPA BpALICHHS,, MOMEHT
CHUJIBbI KaK BEKTOP.

26.MOMEHT MHEpIUH MaTepualbHOW TOYKM OTHOCUTEIBHO OCH. MOMEHT HMHEpIUH TBEPIOTO
tena. Teopema llrelinepa.

27.MOMEHT uMITyJbCa TBEPAOTO Tejla. 3aKOH COXpaHEHHS MOMEHTa uMmiyibca. 28.OCHOBHOM
3aKOH JMHAMHUKH BPalIaTEIbHOTO IBH>KEHHUS.

29.9Heprus BpaliaTeIbHOTO JIBIXKEHHS TBEpAoro Tena. PaboTta mpu BpamaTeabHOM JIBHKCHUH.
30.I'upockor. 'mpockonuueckuii 3 dext. [I[pumeHeHne rupoCKonoB B TEXHHUKE.

31.IlonsTne wWOeanmbHOW JXKUAKOCTH. JlaBlleHWEe B KUIKOCTSIX M ra3ax. 3akoHbl Ilackams u
Apxumena. YpaBHEHHE HEPA3PHIBHOCTH.

32.Ypauenue bepHyiu u ciencTBus U3 HETO.

33./IBuwkeHue Tel B KHUJIKOCTAX U ra3ax. JJoboBoe conpoTuBieHNe, MOABEMHAs CUIIA.
34.JIBukeHue BA3KOU KUAKOCTH (110 TpyOaMm u kanwuisipy). @opmyna [yaszeitns.
35.Koadpunuent BI3KOCTH (IMHAMUYECKHA 1 KHHeMaTuueckuil). JlamunapHoe u TypOyJeHTHOe
TeueHue. Yucno Peltnonsaca.

36.1IpuHuunel oTHOcUTeNbHOCTH [anuines u DitHmTeiiHa. [IpeobpazoBanus JlopeHna.
37.CnenctBus u3 mpeodOpazoBanuii JlopeHia (0JHOBPEMEHHOCTh COOBITHH, COKpaIeHUe JJTNH,
U3MEHEHHE JITUTEIbHOCTH COOBITUH).

38.3akoH cinoxenus ckopocrent B CTO.

39.0CcHOBBI peNsATUBUCTCKON TMHAMUKHU. CBSI3b MacChl U YHEPTUU, UMITYJIbCA U SHEPTUU.
40.00paboTka pe3yabTaTOB MPSMBIX U KOCBEHHBIX H3MEPEHUH.
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Tembl pedepaTos
1. ApucroreneBckoe MOHITHE IBUKECHHUS, pa3BUTHE U KPUTHKA ero uaei B CpeaHue Beka u
smoxy Bo3poxnenus.
Huxonait Konepuuk. Co3anue reamoueHTpUYeCKON CUCTEMBI.
Mexanuka ['anuneo 'anumnes.
Norann Kemnnep. YcraHoBiIeHNE OCHOBHBIX 3aKOHOB IJIAHETHBIX JIBUKEHUM.
Jleonapno na Bunun.
Pene Jlekapr.
Ncaax HproToH.
Pa3Butne mexanuku B Poccun B XVIII Beke.
Jleonapn Ditnep.
0. I’ Amambep, npuniun JI” Anambepa, ucTopusi €ro BO3HUKHOBEHHUSI.
11. XKozed - JIyu Jlarpanx.
12. ITeep Cumon Jlamnac. Bo3HMKHOBEHHE HEOSCHON MEXaHUKHU.
13. 'eoMeTpuuecKkoe HAMPaBJICHUE B PA3BUTUN MEXAHUKH.
14. Pycckas mexanuka XIX Beka.
15. A. M. JIsniyHOB. Y CTOWYUBOCTD ABUKEHUS.
16. H. E. XXyxoBckuii. Bo3HUKHOBEHHE SKCIIEPUMEHTAILHON a3POJMHAMUKH.
17. C. A. YanuipIruH ¥ €ro Hay4yHas JesATeIbHOCTh B LleHTpanbHOM a3po- ruapoInHaMUYECKOM
uncturyte (HAT'N).
18. Mexanmka B Poccun ( XX Bek).
19. Pa3BuTHe Teopuu ABUKEHUS TEJ MEPEMEHHON MaCCHI.
20. Xpucruan ['roiirexc.
21. Cuctema IlTonemes.
22. H. N. Jlo6auerckuii u A. I1. KotensaukoB. Ka3anckas mkoiga MaTeMaTHKOB U MEXaHUKOB.
23. OcHOBHBIE dTanbl Pa3BUTUSI MeXaHUKH Ha Kadenpax [letepOyprekoro-JIeHMHTrpaackoro
yauBepcuteTa (1o padoram npod. H. H. Ilonsxosa), Bectaux JIT'Y, Ne 13, 1967, Ne 1, 1969.
Ouepku 1o uctopuu JICHUHIpagCKOro yHUBEPCUTETA, BhIM. 1, 1962.
24. Mexanmuka ['epra.
25. Teopus uMmmeTyca B CpeTHEBEKOBOI MEXaHUKE.
26. PensTuBHCTCKAS MEXaHHKA.
27. Mexanuka 1 (puzuka.

HBOo~NOo R~ WN

3. MeTtoanueckue MaTepuaJibl, ONpeae/siiomme NpoueIypbl OHeHUBAHUS Pe3yJIbTATOB
00y4yeHus 10 TUCHMILINHE (MOYJII0), ONIMCAHME IIKAJ OLlCeHUBAHUSA

Buasl yueOHoii neareanbHocTu | bamn3a Yucno Bamner
CTYJACHTOB KOHKPETHOE 3a/laHuil 3a MunumanbHbelii | MakcuManbHBIN
3ajJlaHue ceMecTp

Monayas 1 0 35
Tekymmii KOHTPOJIb 0 20
1. Pemenue 3ama4 y 10cku 1 11 0 11
2. Oruer 1o 3aga4aM JOMAaIlHeR 1 9 0 9
KOHTPOJIbHOM paboTHI
Py0e:kHblii KOHTPOJIb 0 15
1. IlucpbMeHHast KOHTpOJIbHAsI paboTa 0 8
2. Konnoksuym 0 7

Moayasb 2 0 35
Texkymuii KOHTPOJIb 0 20
1. Pemenue 3a/1a4 y 10cKu 1 11 0 11
2. OTUeT 1o 3aavaM JTIOManrHen 1 9 0 9
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KOHTPOJIbHOM pPaboTEHI
Py0e:kHblii KOHTPOJIb 0 15
1. ITucpMeHHasi KOHTpoOJIbHAsL paboTa 0 8
2. KonnokBuym 0 7
IoompurenabHble 6B
1. CtyneHueckas oluMIuana 1 0 5
2. Pedepar 1 0 5
IocemaeMocTh (0a/1J1bI BBIYUTAITCS U3 00L1el CyMMbI HAOPAHHBIX 0AJ1J10B)
1. IToceuieHue JIEKIUOHHBIX 3aHATHI 0 -6
2. Tlocemenue mpakTHYECKUX 0 -10
(ceMHuHApPCKUX, TAOOPATOPHBIX 3aHSATHI)
MTOroBplii KOHTPOJIb
1. Dx3ameH 0 30

Pesynbrartel 00ydeHHs MO MUCHUILUIMHE (MOAYIIO) Yy OOYYAIOIIUXCS OIEHUBAIOTCS TIO0
UTOTaM TEKYILEro KOHTPOJS KOJIMYECTBEHHOW OLEHKOM, BBIPAXKEHHON B PEHTHHIOBBIX Oaliax.
OneHke NOJIEKUT KaXx10€ KOHTPOJIbHOE MEPOTIPUSITHUE.

[Ipu oneHuBaHuM cPOPMUPOBAHHOCTH KOMIIETEHIIMM MPUMEHSETCS YEThIPEXypOBHEBAs
IIKaJIa «HEYJOBJIETBOPUTEIBHOY, «YIOBIETBOPUTEIBHOY, «XOPOLIO», «OTIUUYHO.

MakcuManbHBId Oali MO KaXAOMY BHAY OIICHOYHOTO CpEACTBAa OIpeAeNsieTcs B
pelTHHT-TUIaHe U BelpaxkaeT nosHoe (100%) ocBoeHHe KOMIIETEHIIMH.

YpoBeHb cHOpMHPOBAHHOCTH KOMIIETEHIIMH «XOPOIIOY» YCTaHABIMBAETCS B Ciydae,
Kor/ia 00beM BBITIOJTHEHHBIX 3aJJaHII COOTBETCTBYIOIIETO OIICHOYHOTO cpesicTBa cocrapisier 80-
100%; «ynoBiieTBOpUTEIBHO» — BbINOIHEHO 40-80%); «HEYIOBIETBOPUTEIBHO» — BBINOJIHEHO (-
40%

PeliTunroBeiii  Oam  3a  BBINOJHEHHWE YacTH WJIM IIOJHOTO oO0bema 3aJaHuid
COOTBETCTBYIOIIETO OIICHOYHOTO CPEJICTBA BBICTABIISETCS 1O (hopMyIIe:

Peiitunroserii 6amn = k x MakcuMalbHBIN Oall,
rae k = 0,2 npu ypoBHE OCBOECHMS «HEYJOBJIETBOPUTENbHO», k = 0,4 mpu ypoBHE OCBOEHUS
«ynoBieTBopuTensHO», k = 0,8 mpu ypoBHe ocBoeHuUs «xopouio» 1 k = 1 nmpu ypoBHE 0CBOEHUS
COTIIMYHO.

OneHka Ha JTane NPOMEKYTOYHOW aTTECTallMM BhICTaBIsETCs coryiacHo llomoskenuto o

MOJ1yJIbHO-PEHTUHIOBOH cucTeMe 00y4YeHUs M OLIEHKU yCIIEBAaeMOCTH CTy1eHTOB baml'V:

Ha »x3ameHe BbICTaBIsI€TCA OLICHKA!

* OTJIMYHO - NIpH HakorieHuH oT 80 10 110 pelTHHroBbIX 6amioB (BkiItoyas 10 moompuTenbHbIX
6ayioB),

* XOpOUIO - IIPU HaKoIJIeHU! oT 60 10 79 peHTHHIOBBIX OAIUIOB,

* YZIOBJIETBOPUTEINILHO - IIPH HAKOIIEHUH OT 45 110 59 pelTHHroBBIX 0asioB,

* HEY/IOBJIETBOPUTENHLHO - IIPH HAKOIIJICHHH MeHee 45 peHTHHTOBBIX OallioB.

[Ipu nonydeHnH Ha dK3aMEHE OLIEHOK «OTJIIMYHO», «XOPOLIO», «yI0BIECTBOPUTEILHOY, HA
3a4éTe OICHKH «3a4YTE€HO» CUMUTACTCS, YTO PE3yJbTaThl OOyUeHHs MO JUCHHUIUIMHE (MOMIYIIO)
JIOCTUTHYTHI ¥ KOMIETEHIIMH Ha 3Tare U3y4eHUs TUCIUIUINHBI (MOAYIsI) ChOPMHUPOBAHBI.
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