Cneunduxanus
KOHKYPCHBIX MaTepPHAJIOB JJIsl IPOBeICHUA
TeopeTn4ueckoro 3rana Konkypca npeanpogeccunoHaJIbHbIX YMEHH I
«IIpeanpodeccuoHaIbHA MACTEPCKASA HH/KEHEPHOTO U
HH(OPMAIMOHHO-TEXHOJOTMYECKOro npoduiein
B HOMUHAINH «MHKeHepHBIH KJIACC» M0 HANPABJICHUAM
«HMccaenoBarenbekoe», « Texnonornueckoe», « KoHCcTpyKTOpCKOE»,
«IIporpaMmMupoBanue»
1. Ha3dHayeHHe KOHKYPCHBIX MaTePUAJIOB
Martepuansl Teopetnueckoro odtama Koukypca mpennpodeccrnoHamIbHbIX
YMEHHU «[IpeanpodeccronanbHas MacTepckas WHXEHEPHOI 0 u
TexHoJiornueckoro mnpodunein» (manee — KoHkypc mnpeanpodeccuoHanbHbIX
YMEHUH) TMpeIHa3HAYCHBI JUIS OICHKH YPOBHS TEOPETHYECKOW MOATOTOBKH
YYaCTHUKOB KOHKYpca B HOMUHaIUU «HXXEHEpHBIN KJ1accy», BRIOPABIIMX OJHO U3
HampasieHuil: «MccnenoBarenbekoey, « TexHonornueckoe», « KoHcTpykTOpCKoe»,
«IIporpammupoBanue.

2. YcaoBus NPOBeICHUS TEOPeTHYECKOI0 Jramna Konkypca
npeanpodeccuoHaIbHbIX YMEHHI

Teopernueckuit 3tan  KoHkypca  mpeanpoecCHOHANbHBIX  YMEHH
IPOBOJUTCA B (POpME KOMIIBIOTEPHOI'O TECTUPOBAHUSI.

[Ipu BhIMOTHEHUU pPabOTHI OOECHEYMBAETCS CTPOroe COOJOJIEHHE TMOopsAIKa
opranuzauud M nposeneHus KoHkypca mnpeamnpodeccuoHaabHbIX yMeHuid. Bo
BpEMsl BBINOJHEHUSI padOTHl pa3peniaeTcsl UCIOIb30BaTh HEMPOrPaMMHPYEMbIM
KAJIbKYJISITOP, TAONHILY (PU3UUECKUX BEIUYHMH.

3. IIpomo/KUTEe/LHOCTH BBINOJHEHUs Teoperndeckoro j3rama Konkypca
npeanpodeccuoHaIbHbIX YMEHHI

Ha BBITIOJIHEHUE 3aJIaHAMN TEOPETUUECKOTO Jrara Konkypca
npeanpodeccuoHaNbHbIX ~ yMeHui  otBoautcs 90 mmuyTr. B mporecce
BBIIIOJIHEHUSL ~ 3aJlaHUl  TOPEAyCMOTPEHbl  JABE€  aBTOMATHUYECKUE  May3bl
NPOAOJDKUTEIBHOCTBIO MO S5 MHMHYT B COOTBETCTBUM C  CaHHUTapHO-
AIUJIEMUOJIOTUYECKUMU TPEOOBAHUSMHM K YCJIOBHUSM W OpPTaHU3AIlMU OO0y4ECHUS
B 00111€00pa30BaTEIbHBIX OPraHU3aIUsIX.

4. Coaep:kanme W CTPYKTypa Teoperudeckoro »3rana KoHkypca
npeaAnpogecCHOHAIbHbIX YMEHUM

3amanusi TeopeTudeckoro 3tana Konkypca mpeanpodeccroHaabHbIX yMEHUIN
pa3paboTaHbl TPENoJaBaTeIsIMA  OOpa30BATEIBHBIX OPTaHU3AIMKA  BBICIIETO
oOpa3oBaHusl, y4acTBYIOIUX B Tpoekre «MHKeHepHBI KiIacC B MOCKOBCKOW
HIKOJIEY.

NunuBuyanbHbId BapUaHT yYacTHUKA (POPMUPYETCS aBTOMATHU3UPOBAHHO BO
BpeMsl TNPOBEJICHUsT TeopeTruueckoro stana Konkypca mpennpodeccuoHanbHbIX
yMeHUM U3 0a3bl KOHKYPCHBIX 3aJIaHUH.

B pabote ncnonb3yrorcs 3a1aHus:

— ¢ BBIOOPOM OFHOTO WUJIM ABYX OTBETOB U3 HECKOJBKHX MPEI0KECHHBIX;

— C KPaTKUM OTBETOM.



NHnuBuayanbHbI BapHaHT y4YacTHUKA BKJIKOYaeT Tpu dvactu. Yacte 1 —
MHBAapUAHTHAs: BKJIOYAET TEKCT (€CTECTBEHHbIE, TOUHbIE HAYKU) U TPHU 3a/laHMs,
KOTOpBbIE TO3BOJISIIOT IMPOBEPUTH YMEHUE paboTaTh C SBHO 3aJaHHOMN
uHpopManmert. Yactu 2 u 3 — BapuaTUBHBIC: COAEPIKAT MO IIECTh 3a/JaHui, U3
KOTOPBIX YYaCTHUKY HEOOXOJUMO BbIOpaTh HE 0ojiee YeThIPEX B KaKJIOM YacTH.
Br160p Oosiee ueThIpéx 3a1aHuil B 4acTAX 2 U 3 HE IOIYCKaeTCsl.

3amaHus 4acTh 2 TMO3BOJSIOT INPOBEPUTH (PyHIAMEHTAJIbHbIE 3HAHUS 110
npowIbHEIM ~ TIpeAMeTaM  (MatemaTwka,  (¢wu3mka, uHPOpMaATHKA) U
YHUBEpCAIbHbIE YMEHHs. 3aJaHus YacTh 3 MPOBEPSIOT CIELHMAIbHBIE 3HAHUS U
ymMeHue pabotarb ¢ ueprexamu 3D-moneneil, mpoBOAWTH PAacd€T MPOCTHIX
KOHCTPYKIMH U MEXaHW3MOB, COCTABIIATh AJITOPUTMBI, PEIIATh BEPOSITHOCTHBIE U
KOMOMHATOpHbIE  33Jauyd, a TakKe 3aJadyd Ha  aHaiuu3/o0paboTKy
HKCIIEPUMEHTAJIbHBIX JIaHHBIX, 33JaHHBIX B BHUJE TaOMUL/TPaQUKOB, HESIBHBIX
byHKUMHA U TIp.

3aaHue CUMTAETCs BBIOPAHHBIM, €CJIM HA HErO JaH OTBET. YUYACTHUK MOXKET
U3MEHHUTH CBOM BBIOOP B IPOLIECCE BBHITOJIHEHUS PA0OTHI IIyTEM yJaleHUs OTBETA K
OJTHOMY 3a/IaHUIO U COXPAHEHUS OTBETA K APYTOMY 3aJaHUIO.

Jlist moyyeHuss MakCUMallbHOTO Oaiia Ha TeopeTnyeckoM stane Konkypca
npeanpodeccuoHaNbHBIX YMEHUI HE0OXOAMMO MPaBUIbHO BBINOJHUTE 11 u3 15
3alaHUIl: TPU 3aJaHHsl 4acTH |, 4YeThIpe 3aJaHus 4acTU 2, 4YEThIPE 3aJaHMUs
qgacTH 3.

5. CucreMa oLleHMBAHUS OTAE/IbHBIX YacTell U padoThI B LEJIOM

3aaHue CUYUTAETCS] BBIMOJHEHHBIM, €CJIM OTBET OOYYaloIlerocs COBMHal C
ATa’IoOHOM. MakcuMalIbHBIN OaJJT 32 BBIMIOJHEHHUE 3a]JaHUN:

—yvacTb 1 — 4 6aa;

—4acTh 2 — 8§ 0aJIoB;

—4acTh 3 — § OaJJIOB.

[lepBUYHBIM MaKCUMaIBHBIN 0aJUT 3a BRINOTHEHUE BCel paboThl — 20 6asioB.

[TepeBos M3 MEpPBUYHBIX OAJIJIOB B TECTOBBIA OCYIICCTBIISCTCS MO JIMHCHHOM
dopme. Jluneitnpiii ko3P duimeHT nepesoaa: 2.

Ipuioxkenue 1 «O000MEHHBIN JIaH KOHKYPCHBIX 3aJaHUN TEOPETUUECKOTO
stana Konkypca npeanpodeccuoHanbHbIX YMEHUN B HOMUHALMY «HXKeHepHBII
Kiacc» 1o  HampaBieHusM:  'HccnmenoBarenbckoe”,  "TexHosorumyeckoe',
"Koncrpykropckoe", "[IporpammupoBanue’'y.

Ipuiaoxkenue 2 «/leMOHCTpaUMOHHBIA BapUaHT KOHKYPCHBIX 3aJaHUM
Teopetnueckoro stana Konkypca npennpodecCuoHAIbHBIX YMEHUN B HOMUHAIIUH
«H)XeHepHbII KJIACC» o HAIPABJICHUSIM "HUccnenoBarensckoe',
"Texnonoruueckoe", "Konctpykropckoe", "[IporpammupoBanue’y.



Ilpunoscenue 1

00001 EHHBIN IJIAH

KOHKYPCHBIX 3a1aHHii TeopeTnyeckoro ytana Konkypca

npeanpodeccuoHaNbHbIX YMEHHI B HOMMHAUU « MHIKeHEePHBIH KJIacce»
no HanpasJenusaMm: «Koncrpykropckoe», « Texnosiornueckoe,
«IIporpammuposanue», «UcciienoBaTe/IbCKOE»

Tun

Ne Hpeamer IIpoBepsiemble yMeHUs
3aJaHuA pea posep y
Yacrtb 1
AmnanuzupoBats u paboTaTh ¢ HHPOpMAaLKEH,
1 BO MIPEJICTABICHHON B TEKCTe. 3a/laHue Ha
COOTBETCTBUE WJIH BHIOOP BEPHBIX
TBEPKACHUN
Tekct YIBCEP -
5 KO Pemarp 3a1aun Ha pacuér no rpaduky
WM Tabuie, OObIBICHHON B TEKCTE
3 KO Pemats 3amaun Ha pacuér o popmyse,
3aJJaHHOM B TEKCTE
Yactp 2
Pemate 3a1auu B 1IEJIBIX YHCIIAX,
4 KO Maremaruka, uHpopmMaThKa C HCIOJIb30BAaHUEM MPOLIEHTOB, JIETUMOCTH
YUCEe
Pemars 3anaun
5 KO MaremaTtuka, pusnka AT,
MIPOBOJIS OTIEpAIIUU HaJl BEKTOpaMH
Pemate cucremMbl
6 KO MaremaTtuka, pusnka .
ypaBHeHHI /| AHATH3UPOBATh QYHKIIUN
Pemats 3agauu
7 KO Maremarunka Ha ONTUMH3ALUIO / SKCTPEMATbHYIO OLICHKY
byHKIIMHN
Pemars 3anaun
8 KO dusznka .
110 MEXaHUKE U 3aKOHAM COXPaHCHUS
Pemars 3anaun
9 KO MaremaTtrka, nH(pOpMATHKA A
Ha CHCTEMBbI CUHCIICHUS, OTIEPAIINH, TIEPEBO]T
Yacrs 3
AHaNM3UPOBATH U BHITIOJIHATH 3aJaHUs
10 BO Yepuenue p . A
Ha COOTBETCTBHE YepTexel (ITPOeKInn)
11 KO dusnka Pemiate 3a1aun Ha CTaTUKY, THAPOCTATUKY
Pemrats 3amaun ¢ npoBeieHUEM PacUETOB
12 KO dusnka A POBEL pace
rapaMeTpOB KHHEMATUYECKOT0 YCTPOUCTBA
[IpoBoauTh pacuér miomagu
13 KO Maremaruka DOBOMATE P oAl
i 00bEMa CI0XKHOM (UTYpBI
Pemars 3amaun
14 KO ®dusuka . A .
Ha pacuér ANEKTPUUECKON CXEMBbl
15 KO Nudopmaruka Pemate 3amaun Ha rpadsl




Ilpunoscenue 2

JleMOHCTPAIlMOHHBIA BAPUAHT
KOHKYPCHBIX 3aJaHMii TeopeTHn4yeckoro 3tana Konkypca
npeanpodeccuHoOHANbLHbIX YMEHUN B HOMUHANUU « MHIKEeHEePHBIN KJIaCC»
no HanpasJaenusam: «MccaegoBareabckoe», « Texnomornueckoey,
«KoHncTpykropckoe», «[IporpammupoBanmne»

Yacts 1

Ilpouumaiime mexcm u evinonnume 3adanusl-3.

OnpenesieHue yCKOpPeHUs1 CBOOOIHOTO NAICHUS
¢ IOMOIUbI0 MAIIMHBI ATBY/JA

OnpeneneHue  BEIMYMHBI ~ YCKOPEHHS  CBOOOJHOTO  majgeHus  (u,
COOTBETCTBEHHO, CHJIbI TSXKECTH) MMEET BAXKHOE TEOPETHUECKOE U IPHUKIIATHOE
3HAYEHUE B re0(pU3HKE, r€0Ae3UH, T€0JOTUH, KOCMOHABTUKE U SABIISIETCSI OCHOBOM
HayKH, Has3plBaeMoM rpaBumerpus. llo wm3mepeHusaM g B pa3iaMYHBIX TOYKax
onpenensercs gurypa 3emiu (reouja) W pacrpeiesieHue mMacc B €€ Heapax, a
JAHHBIE O PA3JIMYHBIX AHOMAIUAX (OTKJIOHEHUSX CUJIbl TSDKECTH OT HOPMAJbHOM,
OIpeEAeMON FreOMETPUUECKUMHU XapaKTepUCTUKAMU T'€0M/1a) CITyKaT JJIs TOUCKa
U pa3BEIKHU MECTOPOKICHUN MTOJIE3HBIX UCKOIIAEMBIX.

[TpuOopbl 711 U3MEPEHUsT CUIIbI TSDKECTH M COOTBETCTBYIOLIETO YCKOPEHHMS
cBOOO/IHOTO MaJCHUs HAa3bIBAIOTCS TpaBUMETpaMu. VX pa3iensioT Ha cTaTUYeCcKHe
n nuHamuyeckue. CTaTUYecKHue TpaBUMETPbl OCHOBAaHbl HA YpPAaBHOBEIIMBAaHUU
CUJIBbI TSDKECTH YIPYroM cuioil. J[MHaMuuyeckue rpaBUMETPBI MOAPA3AEIAIOTCS Ha
CTpYHHbIE, MasTHUKOBbIE M OAJITUCTHUYECKHE. PaccMOTpUM METOJ ompeneiaeHus
YCKOPEHHSI CBOOOHOTO MaJeHMsI C UCIOJIb30BAHUEM MAIllMHbI ATBYAA.

OCKH3 MalMHbl ATBY/1a ITOKa3aH Ha puc. 1.

Puc. 1. Dckuz mawunsvt Ameyoa




JIBa OaWMHAKOBBIX Tpy3a C MaccamMu M COCIUHEHBI HUTHIO, MEPEKUHYTOU
yepe3 HEMOABWXKHBIM Oyiok. Eciv Ha OauH W3 Tpy30B MOJOXKUTH MEPETPY30K
Maccoil Am (B BuJie IIANHOBI), TO CUCTEMA MPUXOJUT B YCKOPEHHOE JBUXKEHUE.
Kaxnplii u3 Trpy30B HaTATMBAaET Yy4YyaCTOK HHUTH, KOTOPBIA JIEWCTBYeT Ha
COOTBETCTBYIOLIMI TPY3 C CHJION HATSHKEHUS 19 WK 15, a Ha OJIOK — ¢ CHIaMM 1y
u T5. TakuMm o00pasoM, Ha KaXIbli Ipy3 IEHCTBYET CUIIa THKECTH M CHIA
HATSDKEHUS HUTH.

Bropoii 3akon HeloToHa A1 rpy3a ¢ neperpy3koM UMeeT BU

(M+Am)g+T, = M +4am)a; (1)
a JJIs Ipyroro rpysa (0e3 neperpyska) —
Mg+T, = Ma;. )

Bbyaem cuntaTh, 4TO HUTH HEBECOMAsI, HEPACTSKUMAsI, HE CKOJIB3UT T10 OJIOKY,
TpeHUsi B ocu Oi0ka HeT. M3 yclioBHsS HeBeCOMOCTH HMTHM CIEIYET, YTO KOHIIBI
HUTH JACUCTBYIOT Ha MPUKPEIUIEHHBIE K HUM TeJa ¢ OJJMHAKOBOM CUIIOH, T. €.

Tll =T, Tzl =T,. (3)

B0k MOXHO CUHWTaTh HEBECOMBIM, IMO3TOMY CHJIBI HATSHDKCHHS HUTH Ha

MPOTUBOIIOJIOKHBIX KOHIIAX JUaMeTpa 0JI0Ka OJMHAKOBBIE:
T, =T,=T (4)

W3 ycnoBusT HepaCcTAKUMOCTHM HHUTH CJIEAYIOT paBEHCTBA MOJyJen

MEPEMEIIEHN M, CKOPOCTEN U YCKOPEHUH TPY30B:
a=a=a. (5)

C yuérom cootHomenuii (3), (4) u (5) ypaBHenusa (1) u (2) MOXHO
{(M +Amjg— T = (M + Am)a,

Mg +T = Ma. (6)

Pemass cuctemy (6) OTHOCHUTEIBHO, TONYy4YUM (OpMYIy HJisi YCKOPEHUS
CcBOOO/IHOTO Ma/ICHUS:

O0OBEIMHUTH B CUCTEMY:

@2 M +ATR]

g — e ™

A
PaBHOYCKOpEHHOE NBMKEHUE CUCTEMBI T'PY30B BJIOJb BEPTUKAIBHOU OCH Y
ONUCHIBAETCS YPABHCHUAMHU JIBMKCHUSI MPOU3BOJIBHOM TOYKM CHCTEMBbL. B
YaCTHOCTH, MOYKHO UCTIOJIb30BaTh 3aBUCUMOCTD MPOEKIIUU IEPEMEIIECHUS] TOUKU OT
HA4YaJIbHOW M KOHEYHOM CKOPOCTH M MTPOEKIINU TTEPEMEIIICHHUS:

vi—v?
Ar, =L (8)

y
2a,
B (8) mpoekuus Ha4yalbHOW CKOPOCTH V,, PaBHA HYJIIO, TaK KakK JBIKEHHE

HAYMHAETCS U3 COCTOSTHUSI TIOKOSI.

Moyiis TIepeMEIIEHUs] CHCTEMBI TPY30B Ha BEPTUKAIBHYIO OCh paBeH 1. D10
PaBHOYCKOPEHHOE JBWKEHHE II0J] JEWCTBHEM Ieperpy3ska maccoi Am c
YCKOPEHHEM, KOTOpoe BXOAUT B hopmyiy (7).

Ha 3amaHHOI BbICOTE MEPErpy30K MOAXBATHIBAETCS CTOJIMKOM, U JaJIbIIE
CUCTEMAa TPYy30B JBMXXETCS PABHOMEPHO CO CKOPOCTBIO V, MepeMelasch Ha
paccrosiHue L, 3a Bpems t, KOTOpoe U3MepseTCs MUJUTUCEKYHIOMEPOM.

CornacHo ¢popMysie paBHOMEPHOTO JABUKCHUS



L2
V== 9

[Ipu usmenenuu L, usmensiercss Bpems t, uaMepsieMoe CEKyHIOMEPOM, HO
YCKOPEHHE a JOJIKHO OCTAaBAThCSI HEM3MEHHBIM.

O6benunsist popmynsl (8) u (9), a Takke yuutbiBas, uto Ly = L — L, momyuum

pacuéTHyro GopMyITy IIJISl BEIMYMHBI YCKOPEHUS @ TPY30B C MEPETPY3KOM:
LZ

a=——2—. 10

27 (L-L,) (10)

s monmydeHust 0oyiee TOYHOTO 3HAYCHHUS YCKOPEHUS CBOOOTHOTO TAICHHS

OTBIT HY)KHO TIOBTOPUTH MHOTOKPATHO, OTITyCKasi TPy3 C MEPErpy3KOM C OTHOU U

TOW k€ BBICOTHI. [Ipu 3TOM 3aMepsIOTCs Bce 3HAUCHUSI BPEMEHH, KOTOPBIC TOJDKHBI

BapbUPOBATHCS OKOJIO HEKOTOPOT'O 3HAYEHUS, KOTOPOE MOXKHO YCJIOBHO MPHUHSThH

3a UCTUHHOE BpEMs MaJIeHUs B JIaHHOW cepuu ombITOB. ECTh pasHbie crnocoObl

MOJIYYUTh 3TO HMCTHUHHOE BPEMS, HO CaMbIM MPOCTHIM U OBICTPHIM CIIOCOOOM

SBIIIETCSI pacuéT CpeaHero apudmerudeckoro 3HadeHus. OHO HCIOIB3YETCS B

pacdyére YCKOpPEHHS TPYy30B MPH JABMKCHHUH C TEPETPYy3KOM U B BHIYUCIICHHH

YCKOPEHHUsI CBOOOTHOTO MaICHMUSI.

YCTaHOBUTE COOTBETCTBHE MEXKAY TCOPETUUCCKUMH  yTBEPKICHUSIMH U
CIENCTBUSIMU W3 HUX. JIJIT KakKIO0TO AJIEMEHTa IMEepPBOTO CTOJOMA YKaKUTE OJUH
AJIEMEHT BTOPOTO CTOJIOIIA.

Teopernueckoe Caencreue
yTBep:KIeHHe 1) cuna HaTsHKCHUS OJMHAKOBas Mo 00€
A) HUTb HEpacTKUMA CTOpPOHBI OJI0Ka
b) HuTh HEeBecoma 2) KOHIIBI HHUTH JBIKYTCS C OJMHAKOBBIM
B) 0ok HeBecom 110 MOJYJII0 YCKOPEHUEM

3) KOHIBI HHUTH JEHCTBYIOT OJIWHAKOBOMN
CUJION Ha TeJNa, MPUKPETUIEHHBIE K HUM
4) 00K HEMOBIKEH

3anummre B TaOIHITy BRIOpaHHBIE ITUMPHI O] COOTBETCTBYIONUMU OyKBaMH.
A b B

OrtBeT:




Hcmonp3yst dSKCHEpUMEHTANbHBIC JaHHBIE W3 TaOMUIBI HIDKE, BBIYUCIUTE
yCKOpeHue rpy3a. VcTuHHOEe Bpemsi TaJeHUs HaWAUTe KAk CpeaHee
apu(MeTnyeckoe, ¢ TOYHOCTHIO /10 TPETHEro 3HaKa IMOcCie 3amsaTod. 3HaueHHUe
YCKOPEHHs Tpy3a MPEACTaBbTE B M/c’ i OKPYTJIMTE 10 AECATHIX.

M=90cem=1lc |L=33cu| Ly=25cu
Ne onibITa Bpems t;, ¢
1 0,729
2 0,728
3 0,720
4 0,718
5 0,733

OTtBeT:

Briuucnure yckopeHue cBoOOAHOTO maaeHus, ucnonbdys dopmyny (7). Maccy
rpy3a npumure paBHou 90 r, maccy meperpyska — 8 I, YCKOpPEHHME Ipy3a —
0,55 M/C°. 3HaueHHE YCKOpEHMS Tpy3a MPEACTaBbTE B M/C° M OKPYLIHTE IO
JIECSTHIX.

OrtBeT:

Yacrtb 2

Ha »Kk3ameHe CTyA€HT MOXKET NOJYYUTh OLEHKHU: «HEYAOBIECTBOPUTEIHHOY,
«YZOBJIETBOPUTENBHOY», «XOPOILIO», «OTIUYHO». M3BECTHO, YTO BOCbMas 4acTh
CTYJEHTOB, CIIaBaBIIMX JK3aMEH, MOJIYYHJIa OLEHKY «YJIOBJIETBOPUTEIBHO», 68%
CTYJE€HTOB TIOJYYUJIM OLEHKY «XOpOILIO», a 7 4YeJOBEK MOJYYHJIA OLIEHKY
«oTnu4HOY». Haiinure 4Yucao BceX CTYAEHTOB, KTO ClaBajl 3K3aMEH, €cCiH
OTJIMYHUKHU COCTaBIISIIOT MeHee 4%, Ho Oosiee 3% OT UICKOMOTO YKciia CTYACHTOB.

OrtBeT:

[Ipn wucHBITAHUU ONBITHOW PAKETHOM YCTAHOBKM ObUTa TPHUHSTA CIEAYIOIIast
MPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT: Hayajio KOOPJIMHAT — B TOUKE Mycka, ocu OX
u OV mapamienbHbl TOBEPXHOCTH 3eMiH, ock OZ — BepTukambsHO BBepX. Uepes 1
CEeKYHJly TOCJE CcTapTa pacyéTHOE IMOJIOKEHHE pakeTbl — B Touke (5;3;4), a
daktuueckoe — (5;4;3). Haiinure KocuHyC yriia OTKJIOHEHUS OT pacu€THoro. OTBET
OKPYTJIUTE JI0 IBYX 3HAKOB I1OCJIE 3aMsTOM.

OTtBeT:

[Tpu u3ydeHnn Ha SKCIIEPUMEHTATBFHON YCTAHOBKE XapaKTepa JABIKEHUS ABYX Tell,
HaXOJISIMXCS HA OJHOM mpsiMoit (0003HauuM e€ ockio OX), B 3aJlaHHOM CUCTEME
OTCYETa OKCIEPUMEHTATOP TMONYYHJ JUIS KaKIOr0 W3 HHUX CIEAYIOIINe
3aBUCHMOCTH KOOPJIMHATBI OT BpEMEHH: X, (t)=4t*+8; X, (t)=4(3+sinxt). Haiigute

HCpBLIﬁ MOMCHT BpPEMCHHM OT Hayajla ABUXKCHHUA, B KOTOpLIﬁ TCJla MOT'YT
BCTPCTUTLCA.

OrtBeT:




dalpuka BBITYCKAeT JBa TUMNA KPACOK (s BHYTPEHHMX M HapYXHBIX padoT)
00béMaMu @ U D TOHH B CYTKH COOTBETCTBEHHO. DTH OOBEMBI BBHIMYCKa MOTYT
NpPUHUMATh JI0ObIe 3HaYeHHs. Kakyro HanOonblryro MpUOBLTE MOXKET MOIYyYUTh
¢dabpuka 3a CyTKH, €CJIA 3aBUCUMOCTb MPUOBLIN OT 00BEMOB BBIITYCKa MPOTYKITHH
3anaérca popmynoi S(a,b)=5a+9b—a’-b*-4,1?

OrtBeT:

[Mapuk maccoil 1,8 kr oTnynieH 0e3 Ha4aJIbHOM CKOPOCTH ¢ HEKOTOPOU BBICOTHI
HaJ[ MOBEPXHOCTHIO 3eMiu. OmnpenenuTe MOIYyJIb UMITyJbCa MMIAPUKA B MOMEHT
BPEMEHHU, MPEALIECTBYIOIIMIA  MMAJEHUIO HA 3€MJII0, €CJIM  HayajbHas
NOTEHIMAIbHASL SHEPIHsl IIApUKa, pPacCUYUTAaHHAs OTHOCUTEIBHO IOBEPXHOCTH
3emuid, paBHsuiach 10 Jx. CompotuBieHueM Bo3ayxa npeHeOpeub. Pesymbrar
BbIpa3UTE B (Kr-M)/C, OTBET 3alIUIIUTE B BUJIC 1IEJIOTO YUCIIA.

OTtBeT:

OpmHO ¥ TO e 4uciio Y 3aluCcaHo B pa3HbIX CUCTEMax CUHMCIICHHUSI C OCHOBAHUSIMU
16, 10, 8. B xa)x1011 3anucu He XBaTAa€T HEKOTOPBIX 3HAYAIIMX Pa3psAI0B. 3aluCh
Yyycia ¢ HEJOCTAIOIMMU pa3psijaMu: B CUCTEME ¢ ocHOBaHweM 16 Y=* D * B
cucteMe ¢ ocHoBaHueM 10 Y = * 7 * 2. B cucteme ¢ ocHoBaHueMm 8 Y =5* 3 *,
HaiiguTe 9nciio 1 B OTBETE 3aIUIIMTE €T0 B ASCITUYHOM KOJE.

OrtBeT:




Yacts 3

I[aHO HN30MCTPHUUCCKOC I/I306pa)K€HI/I€ ACTaJIN.

Hwxe nmpeacTaBieHbl TpU BapuaHTa H300paKEHUS ITOU JCTalIM B TPEX MPOEKIIHIX
(crangaptHbie Buasl — 1, 2, 3).

BriOepure TO wu300pakeHHE B TPEX MPOCKIMIX, KOTOPOE COOTBETCTBYET
HN30METPUUECKOMY U300paKEHUIO.
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YeTbIlpe 0OTMHAKOBBIX OJHOPOJHBIX CTEPKHS CKPEIUIEHBI 32 KOHLIBI APYT C IPYrOM,
o0pa3ys KBaapat ¢ JUIMHON cTopoHbI 42 cM. Macca nonmyuuBIieiics: Gpurypsl paBHa
3,2 xr. KBagpaT pacnosioxeH TOpPHU30HTAIBHO W YPAaBHOBELIEH OTHOCHUTEIBHO
TOPU30HTAJIBHOM OCH, MapajuleIbHOM ABYM €ro cropoHaMm. OOuH U3 CTEp)KHEU
yAAJSIOT TaK, YTO PaBHOBECHE OCTaBIICHCS (UTYpbl OTHOCHUTEIBHO STOM OCH
Hapymaetcs. Kakoi Bpamaromuii MOMEHT CHJIBI TSKECTH OyneT NelcTBOBaTh Ha
[1-06pa3Hyto (purypy OTHOCUTEIBHO HCXOAHOM OCH cCpa3y Mocjie YyJaleHus
crepxHs? OtBeT BbIpazute B H'M, yckopeHune cBOOOAHOIrO MAJCHUSI NPUMUTE
paBHbIM 9,8 M/c’. Pe3yIbTaT OKPYIIIUTE 10 COTHIX.

OrtBeT:

BHemHuii nuamMeTrp IIMHBI OCHOBHOrO Kosieca camoiiéra Ty-154M coctaBisieT
0,93 M. B3nérnas cxopocts camonéra 270 km/4. OnpeneianTe 4acTOTy BpaleHUS
KoJieca IIacCu B MOMEHT OTpbIBa OT 3eMJIM. Pe3ynbTar BhIpasuTe B 000pOTax B
CEKYH]ly U OKPYTJIUTE [0 AECATHIX. UUCHO 7 mpUMUTE paBHbIM 3,142.

OTtBeT:

Tpu MIOCKMX KoOjeca PacIoNOKEHbl TaK, YTO ITONApPHO
KacaroTcs IpyT opyra. Haiinure TJTOIIA/Ib
KPUBOJUHEHHON (PUTYpPBI, 3aIITPUXOBAHHON HA PUCYHKE,
€CJIM PaJnyChl KOJIEC OAMHAKOBBI U PABHBI 3.

Yucno 7z npumure paBHbIM 3,142.

V3 mpumute paBEBIM 1,732. OTBET OKPYIJIUTE JI0 ABYX
3HAKOB IOCJIE 3aIATOM.

OrTBer:
Haiingure R,, 9KBUBAJICHTHOC CONPOTHUBIICHUC . 10
CXEMBbI, TMPEJICTAaBICHHOM  HAa  PHUCYHKE o AV A
(10m=1Q). OtBeT mnpeacTaBbTE B OMax )0
Y OKPYTJIUTE JI0 JECSATHIX. R - )
& %3 Q
6Q % 3Q
g Q
OTBeT:

becnunoTHbIi neTaTenbHBIN anmapat nocemaet nyHkTel C, D, E, F. PaccTosinus
MEXy MyHKTaMH B kujomeTpax cieayromnme: DC = 10, CE=9, FC =7, FE= 6,
FD =4, DE = 5. B oTBeTe yKaXXuTe JJIMHBI CAMOTO JUIMHHOTO U CaMOTO KOPOTKOTO
3aMKHYTBIX MAapIIpyTOB, MPOXOIAIIMX 4Yepe3 BCE IYHKTBHI IO OTHOMY pa3y
(3anmuImTe MOCJIeIOBATENILHO yepe3 mpolen JBa Yuciia; cHavyaia Oojbliee, 3aTeM
MEHBIIIEE).

OrtBeT:




OT1BeThI

Ne OtBer banabl
3agaHus

Yacrtp 1
1 231 2
2 0,7 1
3 12,9 1
Hror 4

Yactb 2
4 200 2
5 0,98 2
6 1 2
7 22,4 2
8 6 2
9 2782 2
Htor 8

(3a 4 3aanus)

Yactb 3
10 1 2
11 1,65 2
12 25,7 2
13 1,45 2
14 14,4 2
15 29 25 2
Htor 8

(3a 4 3amanus)
MaxkcuManbHbIN
. 20
MIePBUYHBIN Oa




