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Bapuant 221

1. Bpems pasbera camosiera OT MOMEHTa CTapTa JI0 MOMEHTa OTPLIBA OT 3€MJIM COCTABJISIET 15 CEeKYHI.
Haiture jyinny pasbera, eciiu Jijisi JAaHHON MOJIEJM caMoJieTa CKOPOCTh oTpbiBa cocrasiser 100 kv/vac. Cuurars
JIBUKEHHE caMoJIeTa BO BpeMsl pa3dera paBHOycKopeHHbIM. OTBeT maiiTe B MeTpax, P HeOOXOINMOCTH OKPYTJINB
0 OJIMZKAMIIEro I[eJIOTO JHUCIA.

2. IlpoekTupyercst KpbiToe PyTOOIBHOE [TOJIe MPIMOYTOIbHON (hopmbl myiunoit 90 M, mupunoit 60 M, KoTOopoe
JIOJIZKHO OCBEIATHCH YeThIPbMsl IMPOYKEKTOPAMU, KaXKJIbIii M3 KOTOPBIX BUCUT B KAKOW-TO TOYKE HA IIOTOJIKE.
[Ipu 9TOM KaXKIBIil MPOXKEKTOP OCBEIAeT KPYT, PAIUYC KOTOPOTO PAaBEH BHICOTE, Ha, KOTOPOW BUCHT IIPOZKEKTOP.
Heobxoumo HalTH MUHUMAJIHLHO BO3MOXKHYIO BBICOTY IIOTOJIKA, IPU KOTOPOH BBIMIOJIHSIOTCS CJIEJYIONIUE YCIOBUS:
KaxKJast TOUKa pyTOOJHHOTO 0/ OCBEIIAeTCs XOTd Obl OMHUM IIPOYKEKTOPOM; BBICOTA IOTOJIKA JTOIXKHA ObITH
kpatnoii 0,1 M (manpumep, 19,2 m, 26 M, 31,9 m).

3. TaBpma cesl B 9JIEKTPUYKY C ITOJHOCTHIO 3apsiXKEHHBIM CMapT@OHOM, U POBHO K KOHILY IOE3IKH €ro
cMapTdOH MOJHOCTBIO Pa3psauics. [Ipu 9ToM MOJIOBUHY BCEro BpeMeHU OH WrpaJj B Terpuc, a BTOPYIO IOJIOBUHY
CMOTpeJ MyJIbTUKA. V3BeCTHO, YTO cMapT(@OH ITOJHOCTHIO pa3psizKaeTcs 3a 3 Jaca IIPOCMOTPa BUIEO WIN 34
5 yacoB urpsl B Terpuc. Kakoe paccrosinue mpoexan ['aBpusia, ecjin 3j1eKTpUYKa OJOBUHY IIyTH JIBUTAIACH
co cpenneil ckopocTbio 80 KM/, BTOPYIO MTOJIOBUHY IIYyTH — CO cpeHei ckopocThio 60 kM /a? OTBer maiite B
KHUJIOMeTpax, IPU HEOOXOAUMOCTH OKPYTJINB JIO OJIMKAHIIEro Mejioro 4ucia.

4. B kadecTBe pabotero BeIecTBa TEIJI0BOI MAIUHBI, PAOOTAIOIIeH IMKINIeCKU, UCIIOJIB3YIOT e bHbIN ra3.
Hwk1 cocTouT M3 Tpex ITAIOB: M30XOPUIECKOEe YMEHbIeHne napienns ¢ 3Py no Py, n3obapudeckoe yBeandeHne
IJIOTHOCTU C po JIO 3pg U BO3BpAIEHUE B UCXOJIHOE COCTOsIHUE, NPU KOTOPOM mporecc B ocsax P/ Py, p/po
n306pazkaeTcs YeTBePThI0 OKPYXKHOCTH ¢ IeHTpoM B Touke (1,1). Onpenesnure KITI aroro nukia, 3uas, 910 OH
B 8 pa3 MeHbIIle MaKCUMAJIbHO BO3MOXKHOI'O IIPH TEX K€ 3HAYCHUSIX MUHIMAJIBHON U MaKCUMAaJILHOM TeMIeparyp
ra3a, 9TO 1 B JaHHOM ITUKJIE.

5. Yacruna jasuzxkercs B miockoctu OTy NPsIMOYTOJILHOM CHCTEMBI KOODJMHAT 10 3aKOHY (371€Ch T, Y —
KOOD/IMHATHI TOYKHM B METPaX, t — BpeMsl B CEKYHJIax):

x(t) =3 +sint-cost —sint — cost; y(t) = 1.

B sT0it ke mtockocTH U3 Havyaia KOOPIUHAT MTOCTOSHHO UCXOMUT TOHKU JIyY CBETA I10 3aKOHY Y = CX, T/ C —
[TOJIOKUTE/IbHAs Oe3pa3MepHas KOHCTaHTa. [Ipn Kakux 3HAYEHUsIX ¢ CYIMIECTBYET XOTs ObI OJMH MOMEHT BPEMEHH,
B KOTOPBII JaHHAs YaCTUIA OCBEIAeTCs JIydoM?

6. Ha BepTuKaJIbHO PACIIOJIOKEHHYIO KOHCTPYKITHIO, COCTOSIIIYIO M3 JIBYX OJMHAKOBBIX MACC, COEIMHEHHBIX
HPYZKUHOM (CM. PUCYHOK ), TPOM3BOMASAT BO3EHCTBUE, B PE3yJIbTaTe KOTOPOrO BEPXHsis MACCA HAYMHAET JIBUTATHCS
¢ HaYaJIbHON CKOPOCTHIO Vi 1o yryioM 3 K TOPU30HTY, & HUXKHSIST — CO CKOPOCTBIO Vo IO YIVIOM (v K TOPU30HTY.
Ha kaxyio MakcMMaJbHYIO BBICOTY OTHOCHTETHHO CBOETO HAYATBLHOTO TOJOXKEHUsT TOTHUMETCS TOUKa A — TeHTD
[Py KUHBI?
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1. Bpems pasbera camosiera OT MOMEHTa CTapTa JI0 MOMEHTa OTPLIBA OT 3€MJIM COCTABJISIET 15 CEeKYHI.
Haiture jyinny pasbera, eciiu Jijisi JAaHHON MOJIEJM caMoJieTa CKOPOCTh oTpbiBa cocrasiser 100 kv/vac. Cuurars
JIBUKEHHE caMoJIeTa BO BpeMsl pa3dera paBHOycKopeHHbIM. OTBeT maiiTe B MeTpax, P HeOOXOINMOCTH OKPYTJINB
0 OJIMZKAMIIEro I[eJIOTO JHUCIA.

2. TIpoektupyercs KpbiToe HyTOOIBHOE TTOJIE TPAMOYTOIbHON hopMbl mymHoit 100 M, mupunoit 70 M, KoTOpoe
JIOJIZKHO OCBEIATHCH YeThIPbMsl IMPOYKEKTOPAMU, KaXKJIbIii M3 KOTOPBIX BUCUT B KAKOW-TO TOYKE HA IIOTOJIKE.
[Ipu 9TOM KaXKIBIil MPOXKEKTOP OCBEIAeT KPYT, PAIUYC KOTOPOTO PAaBEH BHICOTE, Ha, KOTOPOW BUCHT IIPOZKEKTOP.
Heobxoumo HalTH MUHUMAJIHLHO BO3MOXKHYIO BBICOTY IIOTOJIKA, IPU KOTOPOH BBIMIOJIHSIOTCS CJIEJYIONIUE YCIOBUS:
KaxKJast TOUKa pyTOOJHHOTO 0/ OCBEIIAeTCs XOTd Obl OMHUM IIPOYKEKTOPOM; BBICOTA IOTOJIKA JTOIXKHA ObITH
kpatnoii 0,1 M (manpumep, 19,2 m, 26 M, 31,9 m).

3. TaBpma cesl B 9JIEKTPUYKY C ITOJHOCTHIO 3apsiXKEHHBIM CMapT@OHOM, U POBHO K KOHILY IOE3IKH €ro
cMapTdOH MOJHOCTBIO Pa3psauics. [Ipu 9ToM MOJIOBUHY BCEro BpeMeHU OH WrpaJj B Terpuc, a BTOPYIO IOJIOBUHY
CMOTpeJ MyJIbTUKA. V3BeCTHO, YTO cMapT(@OH ITOJHOCTHIO pa3psizKaeTcs 3a 3 Jaca IIPOCMOTPa BUIEO WIN 34
5 yacoB urpsl B Terpuc. Kakoe paccrosinue mpoexan ['aBpusia, ecjin 3j1eKTpUYKa OJOBUHY IIyTH JIBUTAIACH
co cpeHeit ckopocTbio 100 KM/, BTOPYIO MOJIOBUHY IIyTH — €O CpeHei ckopocTbio 60 kM/4a? Oreer maiite B
KHUJIOMeTpax, IPU HEOOXOAUMOCTH OKPYTJINB JIO OJIMKAHIIEro Mejioro 4ucia.

4. B kadecTBe pabotero BeIecTBa TEIJI0BOI MAIUHBI, PAOOTAIOIIeH IMKINIeCKU, UCIIOJIB3YIOT e bHbIN ra3.
LIUKJI COCTOUT M3 TPEX STAOB: M30XOPUUIECKOe YMeHbIleHne nasjenust ¢ 4Py no Py, m3obapudeckoe yBeInIeHIe
IJIOTHOCTU C po J10 4pg U BO3BpAIllEHHE B UCXOJHOE COCTOsIHUE, MPU KOTOPOM mporecc B ocsax P/ Py, p/po
n306parkaeTcsi YeTBePTHIO OKPYKHOCTH ¢ TieHTpoM B Touke (4,4). Onpenenure KII/I sroro nukia, 3uast, 910 OH B
15 pa3 MeHbIle MAKCHMAJIBLHO BO3MOXKHOI'O IIPH TE€X K€ 3HAYEHUSIX MUHUMAJILHON M MaKCHMAJILHON TeMIepaTyp
ra3a, 9TO 1 B JaHHOM ITUKJIE.

5. Yacruna jasuzxkercs B miockoctu OTy NPsIMOYTOJILHOM CHCTEMBI KOODJMHAT 10 3aKOHY (371€Ch T, Y —
KOOD/IMHATHI TOYKHM B METPaX, t — BpeMsl B CEKYHJIax):

x(t) =3; y(t) =3+sint-cost —sint — cost.

B sT0it ke mtockocTH U3 Havyaia KOOPIUHAT MTOCTOSHHO UCXOMUT TOHKU JIyY CBETA I10 3aKOHY Y = CX, T/ C —
TOJIOKUTE/IbHAsT Oe3pa3MepHasi KOHCTaHTa. [Ipn Kakux 3HAUEeHUsIX ¢ He CYIeCTBYeT HU OJHOIO MOMEHTa BPEMEHH,
B KOTOPBII JaHHAs YaCTUIA OCBEIAeTCs JIydoM?

6. Ha BepTuKaJIbHO PACIIOJIOKEHHYIO KOHCTPYKITHIO, COCTOSIIIYIO M3 JIBYX OJMHAKOBBIX MACC, COEIMHEHHBIX
HPYZKUHOM (CM. PUCYHOK ), TPOM3BOMASAT BO3EHCTBUE, B PE3yJIbTaTe KOTOPOrO BEPXHsis MACCA HAYMHAET JIBUTATHCS
¢ HaYaJIbHON CKOPOCTHIO Vi 1o yryioM 3 K TOPU30HTY, & HUXKHSIST — CO CKOPOCTBIO Vo IO YIVIOM (v K TOPU30HTY.
Ha kaxyio MakcMMaJbHYIO BBICOTY OTHOCHTETHHO CBOETO HAYATBLHOTO TOJOXKEHUsT TOTHUMETCS TOUKa A — TeHTD
[Py KUHBI?
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Permenne.

1.2.1 Bpewmsa pazbera camosiera OT MOMEHTa CTAPTa 0 MOMEHTa OTPBIBA OT 3€MJIH COCTABJIsIET 15 CeKyHI.
Haiinre mmuny pasbera, ecyn Jyisi JaHHON MOJIEJN caMoJjieTa CKOpocTh oTpbiBa coctasisier 100 km/gac. Cunrarh
JIBI2KEHHE CaMOoJIeTa BO BpeMsl pa3bera paBHOyCKOpeHHbIM. OTBET JlaiiTe B METPaX, IPU HEOOXOIUMOCTH OKPYTJIHB
10 GJIMKAMIITero MmeJioro 4ucia.

Pemenue. v = at, 100000/3600 = a - 15, orxyma a = 1,85(m/c?). Torma S = at?/2 = 208(m).)

OtBert. 208 M

1.2.2 Bpewms pa3bera camoJieTa 0T MOMEHTA CTapTa 0 MOMEHTa OTPBIBA OT 3eMJIN COCTABJIAET 15 CeKyHI.
Haiinre muny pasbera, ecin Jyist JAaHHON MOJEJIN caMoJieTa CKOpOCcTh oTpbiBa coctasisier 100 km/gac. Cunrarsh
JIBUKEHME caMoJIeTa BO BpeMsl pa3bera paBHOycKopeHHbIM. OTBeT maiiTe B MeTpax, IpU HEOOXOIUMOCTH OKPYTJIAB
10 OJIMZKAMIIEro IeJIOr0 JHUCIa.

OtrBet. 208 M

1.2.3 Bpewmsa pazbera camosiera OT MOMEHTa CTAPTa 0 MOMEHTa OTPBIBA OT 3€MJIH COCTABJIsIET 15 CeKyHI.
Haiinre jmnny pasbera, ecyn Jyisi JaHHON MOJIEJIN caMoJieTa CKOpocTh oTpbiBa coctasisier 100 km/gac. Cunrarh
JIBIDKEHHE CaMOoJIeTa BO BpeMsl pa3bera paBHOyCKOpeHHbIM. OTBET JlaiiTe B METPaxX, IPU HEOOXOIUMOCTH OKPYTJIHB
10 GJIMKARIIero meJioro 4ucia.

Otsert. 208 M

1.2.4 Bpewms pasbera caMojieTa OT MOMEHTA CTapTa JI0 MOMEHTA OTPLIBA OT 3€MJIH COCTABJIsieT 15 CeKyHI.
Haiiure jymuny pasbera, ecyiu Jijisi JAHHON MOJIEJM caMoJjieTa CKOpOCTh oTpbiBa coctasisier 100 kn/gac. Cunrarh
JIBI2KEHIE CaMOJIETa BO BpeMsl pasbera paBHOYCKOpeHHBIM. OTBET JaiiTe B METPax, IPU HEOOXOIUMOCTH OKPYIJINB
10 GJIMKARIIEro MeJioro Yucia.

OtBert. 208 M



2.2.1. Ilpoektupyercsi KpbiToe pyTOOJBHOE IMOJIE€ MPsIMOYToJbHON dopmbl jyuuoit 90 M, mupunoit 60
M, KOTOPOE JIOJIZKHO OCBEIaThCsl IeThIPbMSI ITPOKEKTOPAMU, KarXKJIblii U3 KOTOPBHIX BUCUT B KAKOW-TO TOUYKE
Ha moTosiKe. [Ipu 3TOM KaxKJIbIil ITPOXKEKTOP OCBEIIaeT KPYT, PajuyCc KOTOPOTO PaBEH BBICOTE, HA KOTOPOit
BHUCHT MPOXKEKTOP. HeobxoanMo HAlTH MUHUMAJIBEHO BO3MOYKHYIO BBICOTY ITOTOJIKA, TP KOTOPOH BBIIOJIHSIIOTCSI
CJIEJIYIOIIHE YCIOBUS: KaxK iasi TOUKa (PyTOOJBHOTO TOJI OCBEIIACTCS XOTS ObI OJHUM IIPOYKEKTOPOM; BBICOTA
HOTOJIKA J0JIZKHA ObITh KpaTHoii 0,1 M (Hampumep, 19,2 M, 26 M, 31,9 M u T. 1.).

Pertenne. [lycrs B mpsvoyromsanke ABC D nuaronann mepecekaiorcst B Touke (. PazmecTnM mMpoKeKTOPEI
Ha IIOTOJIKE HaJ| TOYKAMU, SIBJISHIOIIMMUCS cepequHamu orpe3koB AQO, BO, CO u DO, Ha BbIcOTE, PABHOM
YeTBEPTH JIMATOHAJIN [PAMOYTOJIbHIKA. TOr/a MepBhIil IPOKEKTOP OY/IeT MOJTHOCTHIO OCBEIIATH KPYT, BHYTPH
KOTOPOT'O HAXOJUTCs MPSIMOYTOJIbHUK € jinaronaibio AQ), Bropoil IpoKeKTop OyjieT oCBemarTh IpsiMOyTOJIbHUK
¢ muaronaJsipio BO u tak majee. B urore Bcé mosie Oyzer ocBelneHo. B 3ToMm ciiydae BbICOTa MOTOJKA PABHA
VOG0 — 5 /117 = LVI3 .

Heobxomumo mokazarhb, 9o 6oJiee «BBITOJIHOTO» pactosioykenus Het. st sToro npumMensieM npunimi Jupuxiie.
Eciin B3sTh 5 Touek Ha mose: Touku A, B, C'; D u O (BayKHO, 4TO PACCTOSHUE MEXKJY JIIOOBIMU JBYMS M3 9TUX
TOYEK He MEHbIIE, YeM IOJIOBUHA HArOHAJN [PIMOYTOJbHIKA), U IPEIIOI0KUTh, YTO JUAMETD KPyra MeHbIIe,
YeM TMOJIOBUHA JUATOHAJM, TO OJIMH MPOYKEKTOP OCBETHUT HE OOJIBIIE, YeM OJHY U3 ITHX YeThIPeX TOUYEK. SHAUWT,
XOTsI OBI OfTHA M3 ITUX H TOUEK OKAKeTCs HeocBemeHHoN. OCTamoch ONEeHUTh CBEPXY BEJTMINHY 12—5@ Tax kak
%\/1» = /731,25, a 27% < 729 < 731,25 < 734,41 = 27,12, T0 BBICOTA HOTOJIKA JOJKHA OBITH paBHa 27,1 M.

OrtBer. 27,1 M.

2.2.2.

IIpoekTupyercst KpeiToe pyTOOJBHOE TOJIE MPSIMOYTO/IBHON hopMbl jymmHON 100 M, mupuHoit 70 M, KOTOpOE
JIOJIZKHO OCBEIATHCS YeThIPhMsI IMPOYKEKTOPAMU, KarXKJIblii M3 KOTOPBIX BHCUT B KaKOW-TO TOYKE HA IOTOJIKE.
[Ipu 3TOM KaXKJIbIil MPO2KEKTOP OCBEINAET KPYT, PAJUyC KOTOPOTO PaBEH BBICOTE, Ha KOTOPOH BUCHUT IIPOXKEKTOP.
Heobxonmumo HaiiTn MEHIMAJIBHO BO3MOXKHYIO BBLICOTY IIOTOJIKA, IIPU KOTOPOI BBITIOIHSIIOTCS CIEAYIONINE YCIOBHS:
KaxKjiasi To9Ka (hyTOOJBHOIO TOJI OCBEIAETCS XOTH OBl OJJHUM MPOXKEKTOPOM; BBICOTA ITOTOJIKA JTOJIKHA OBIThH
kparHoii 0,1 M (Hanpumep, 19,2 M, 26 M, 31,9 M u T. 11.).

Otsert. 30,6 M.

2.2.3.

[IpoexkTupyercs KpbiToe GyTOOIBHOE 0/ IPAMOYToIbHON hopmbl gaunoit 100 M, mupunoit 80 M, KoTopoe
JIOJIZKHO OCBEIATHCS YeTBIPbMsi IIPOYKEKTOPAMU, KaXKJIbIii M3 KOTOPBIX BHCUT B KAKOW-TO TOYKE HA ITOTOJIKE.
[Ipu sTOM KaKJIbIil IPO2KEKTOP OCBEINAET KPYT, PAJIUyC KOTOPOTO PaBEH BHICOTE, Ha KOTOPOH BUCHUT IIPOXKEKTOP.
Heobxonumo HalTH MUHUMAJTFHO BO3MOXKHYIO BBICOTY IIOTOJIKA, IPU KOTOPOH BBITIOJIHSIIOTCS CJIEJYIONIUE YCIOBUSI:
KaXKJ1ast TOIKa (pyTOOJHHOTO OIS OCBEIIAeTCsT XOTS ObI OMHUM IIPOYKEKTOPOM; BBICOTA MOTOJIKA JTOJIKHA OBITH
kparsoii 0,1 M (Hanpumep, 19,2 M, 28 M, 33,9 M u T. 11.).

Otgert. 32,1 M.

2.2.4.

IIpoexkTupyercst KpbiToe GpyTdOIBLHOE TT0JIE TIPIMOYTObHON hopmbl funoit 90 M, mupunoit 70 M, KOTOpOE
JIOJIZKHO OCBEIATHCHA YeThIPbMsl IMPOYKEKTOPAMU, KaXK/IbIii 13 KOTOPBIX BUCUT B KAKOW-TO TOYKE HA IIOTOJIKE.
[Tpu 3TOM KaXKIBIH MPOXKEKTOP OCBEIAeT KPYT, PAIUYC KOTOPOTO PABEH BBICOTE, HAa KOTOPOW BUCHUT ITPOZKEKTODP.
Heobxoumo HalTH MUHUMAJIHLHO BO3MOXKHYIO BBICOTY IIOTOJIKA, IPU KOTOPOH BBIIOJIHAIOTCS CJIEJYIONINE YCIOBUS:
KaxKJast TOUKa pyTOOJHHOTO OIS OCBEIIAeTCsl XOTdA ObI OMHUM IIPOYXKEKTOPOM; BBICOTA TOTOJIKA JTOJIXKHA, ObITH
kpatuoii 0,1 M (mampumep, 19,2 M, 26 M, 31,9 M u T. 11.).

OTBert. 28,6 M.



3.3.1 TaBpmiia cest B 3JIEKTPUUKY C TOJIHOCTBIO 3aPsI2KEHHBIM CMapPT(OHOM, ¥ POBHO K KOHILY TOE3/IKU €0
cMapT@OH MOJHOCTBIO Pa3Psaucs. [Ipu 9TOM MOJI0BUHY BCEro BpeMeHU OH WrpaJjl B TeTpuc, a BTOPYIO IOJOBUHY
CMOTpes MyJIbTUKH. M3BecTHO, 9TO cMAapT(OH MOJHOCTHIO Pa3ps2KaeTCst 3a 3 Jaca IPOCMOTPa BUJIEO UJIU 34
5 gyacoB urpsl B Terpuc. Kakoe paccrosinue npoexas ['aBpuiia, ecjiu 3/1eKTpUIKa MOJOBUHY IIyTH JIBUTAIACH
co cpeneil ckopocTbio 80 KM /9, BTOPYIO MOJIOBUHY IIyTH — CO cpejiHeli ckopocTbio 60 kM /4? OTer naiite B
KHUJIOMETPaX, MPU HEOOXOIUMOCTHU OKPYTJIUB 10 OJIMKAMIIIEro IeJIoro Yuca.

Orser: 257 KM.

Pemenne. [Ipumem «eMkocTb» Gatapen cMaptdona 3a 1 yciaoBryto equnnity (y. e.). Torga ckopocTsb paspsiiku

cMapTdOHa IPU TPOCMOTPE BUJIEO PABHA 3 y. €./d9ac, CKOPOCTh Pa3ps/IKi IPU UIPE paBHA 5 y.e./gac.

G+3)t

1 ¢t 1
Ecnu Bce Bpemst aBmKeHust 0603HAYUTH 3a t YACOB, TO MOJIyYaeM ypaBHEHHUE — - — + — - 935 - 1,

325 g VAR

TO eCThb t = Z gaca.

Torma nomyqaercs (31ech S a ) 5 + & 0 ec S + 5 15

T II0JIVY TCA b — JIJIMHa IIVTU ). ———— —, T Th —— —_— =

: 453 180§ . Y 5780 T 2607 20 730 7
=15 22 = 200 957 s,

S 5 113 - 57 KM

3.3.2 TaBpuiia cesr B 3JeKTPUUKY C ITOJTHOCTBIO 3aPsI>KEHHBIM CMAapPT(OHOM, U POBHO K KOHILYy HOE3JIKH €TI0
cMapT@OH TMOJHOCTHIO Pa3psaucs. IIpn 9ToM MOJIOBUHY BCEro BpeMeHU OH WrpaJjl B Terpuc, a BTOPYIO IOJOBUHY
CcMOTpeJI MyJabTUKU. VI3BeCTHO, 9T0 cMapT@OH MOJHOCTHIO pa3psizKaeTcs 3a 3 Jaca IPOCMOTPa BUJIEO WA 34
5 gacos urpel B Terpuc. Kakoe paccrosinue mnpoexas ['aBpuiia, ecyiu 371eKTpUIKa MOJOBUHY IIyTH JIBUTAIACH
co cpeHeit ckopocTbio 100 KM/, BTOPYIO MOJIOBUHY IIyTH — CO CpeJiHeil ckopocTbio 60 kM/4? Oreer gaiite B
KHUJIOMETPax, MPU HEOOXOIMMOCTH OKPYTJINB J10 OJIMKAMIIIEro 1eJIOr0 YuCIa.

Otser: 281 KM.



4.2.1 B xauecTBe paboUero BemecTBa TEIIOBON MAITUHBI, pAOOTAIONIEH IIMKINIECKH, UCTIOJIb3YIOT UeaIbHbIi
ra3. [luks cocTouT u3 Tpex ITamoB: U30XOPUIECKOe yMeHbIeHne nasjienus ¢ 3Py no Py, nzobaputieckoe yBesmde-
HUE IJIOTHOCTHU C pg JI0 3p9 ¥ BO3BPAIEHUE B MCXOIHOE COCTOsIHUE, IPH KOTOpOM mporiecc B ocsix P/ Py, p/po
n306pazkaeTcsl YeTBePThI0 OKPYXKHOCTH ¢ IeHTpoM B Touke (1,1). Onpenesnure KITJT sroro nukia, 3Has, 4To OH
B 8 pa3 MeHbIlle MAKCUMAaJIbHO BO3MOXKHOTO IIPU TeX YK€ 3HAYEHUSX MUHUMAJBHON U MAaKCHUMAaJbLHOU TeMIepaTyp
rasa, YTO U B JAHHOM IIHUKJIE.

Pemtenne. Ilepepucyem nuki B pv guarpamme. Tam JuHus cHavasa UJIeT BHA3, IOTOM HAJIEBO, IIOCJIE Y€ro
3aMBIKAEeTCsI 110 HEKOTOpoii KpuBoil. Tak Kak /aBjieHre BO BCeX TOUKax He mnpesocxoautr nkFy, a obbem Vo = m/po,
m — Macca ras3a, MaKCHMaJibHas Temieparypa pasaa 17 = nPyVp/R. Anasorndno MuHIMAJIbHAS TEMIIEPATYpa
raza T3 = PyVy/(nR). Hauboawmmuiit KITJT npu takom puanasone temuneparyp 1 — Th /Ty, ciaenosaresnbho, KIT/T
paccmarpusaemoro maka (1/a) - (1 — 1/n?).

Orser. 1/9

4.2.2 B kadecTBe paboOUero BENeCTBa TEILIOBOM MAIUHBI, PA0OTAIONIEH UKIMIECKN, UCIIOIL3YIOT UIeATbHBII
ra3. Hukj cocronuT u3 Tpex 3TamoB: H30XOpUIECKoe yMeHbIeHue jaBjienus ¢ 4Py mo Py, nzobapudeckoe yBejmde-
HE€ IUIOTHOCTH C po J10 4pp U BO3BpAIlEHNE B MCXOJHOE COCTOsIHME, IIPH KOTOPOM Iiporiecc B ocsix P/ Py, p/po
n306parkaeTcsi YeTBePThIO OKPYKHOCTH ¢ TieHTpoM B Touke (4,4). Onpenennre KIT/I sroro nukia, 3uast, 970 OH B
15 pa3 MeHbIlle MAKCUMAIBLHO BO3MOXKHOT'O IIPHU TEX K€ 3HAUCHUSAX MUHUMAJILHON M MaKCUMAJILHON TeMIepaTyp
raza, YTo U B JIAHHOM ITUKJIE.

Orser. 1/16

4.2.3 B xauecTBe pabodero BenecTBa TEIIOBON MAIUHBI, pA0OTAIONIEH IIMKINIECKH, UCTIOIb3YIOT UeaIbHbIi
ra3. [lukj cocTouT u3 Tpex ITarnoB: U30XOPUUIECKOe yMeHbIeHue nasjenus ¢ 2Py no Py, nuzobapudieckoe yBesmde-
HUE IJIOTHOCTHU C po JI0 2pg ¥ BO3BPAIEHHE B MCXOAHOE COCTOsIHUE, P KOTOPOM mporiecc B ocsix P/ Py, p/po
n306pazKkaercsi YeTBePThIO OKPYKHOCTH ¢ TieHTpoM B Touke (1,1). Onpenennre KIT/I sroro nukia, 3uast, 4T0 OH B
3 pa3a MeHbIITe MAKCUMAJILHO BO3ZMOXKHOI'O IIPU TEX K€ 3HAYCHUSIX MUHUMAJBLHON U MAKCUMAJbLHON TEMIIEpaTyp
raza, YTo U B JIAHHOM ITUKJIE.

Ortser. 1/4

4.2.4 B xauecTBe pabovero BemecTBa TEIIOBOI MAITUHBI, pAOOTAIONIEH IIMKJINIECKH, UCTIOIb3YIOT UeaIbHbIi
ra3. [lukj cocTouT U3 Tpex TaIoB: U30XOPUUIECKOEe yMeHbIeHue nasjienus ¢ 5Py no Py, nuzobaputieckoe yBemde-
HUE IJIOTHOCTHU C po /10 Hpg ¥ BO3BPAIEHUE B MCXOJHOE COCTOsIHUE, IPH KOTOPOM mporiecc B ocsix P/ Py, p/po
n300parKaeTcst YeTBEPThI0 OKPYKHOCTH ¢ 1eHTpoM B Touke (5,5). Oupenennre KIIJT sroro mukia, 3uasi, 970 OH
B 8 pa3 MeHbIlle MAKCUMAJIHHO BO3MOXKHOTO IIPU TeX YK€ 3HAYEHUSIX MUHUMAJIbHON U MAaKCUMAJLHONU TeMIepaTyp
rasa, 9YTO ¥ B JAHHOM IIHUKJIE.

Orser. 3/25



5.1.1. Yacruna asuxkercs B m0ckoctu Oy OPsIMOYTOJIBHON CHCTEMbI KOODJMHAT 110 3aKOHY (311€Ch T, Y —
KOOD/IMHATBI TOYKU B METPax, t — BpeMsl B CEKYHJIaX):

x(t) =3 +sint - cost —sint — cost; y(t) =1

B s70i1 ke mockocTu n3 Hadaja KOOPIAUHAT ITOCTOSHHO HCXOMUT JIYY CBETa IO 3aKOHY Yy = CT, IJe ¢ —
[IOJIOXKUTE/IbHAs Oe3pa3MepHas KOHCTaHTa. 1Ipn Kakux 3HAUEHUSIX C CYIMIECTBYET XOTs Obl OJIUH MOMEHT BPEMEHH,
B KOTOPBIil JaHHAs JaCTUIA OCBEIaeTCsT JIyIoM?

Peinenue.

CrietaeM 3aMeHy TlepeMeHHbIX 2 = sint + cost. Torma 22 = 1 4 2sint cost, i 3aBHCHMOCTb & OT ¢ IPUHIMAET
BHJI

2

-1
m(t):3+zT—z,z:sint+cost, ]z]é\@

2 2
—1 1
Oyukuusa f(z) = 3 + ZT —z= % —z+ 3= 5(2— 1)2 + 2 — mapa6osa ¢ BepmmHO# 29 = 1,

UMeIoIIasl MUHUMYM B 3TOI BEPIIUHE, PABHBIN 2.
Tak Kak |z| < V2, To MuHIMATBbHOE 3HaUeHIe (BYHKIMN Oy/IeT B BEPIINHE, B MAKCHMAILHOE — IIPH 2 = —4/2.

[Tosryunm, 910 06/1aCTH 3HAYEHUH 9TOM (DYHKIINNA €CTh OTPE30K | 2; ; + \@] .

Takum 06pa3oM, YacTUIla B pa3Hble MOMEHTHI BpEMEHHU npoberaer Bce Touku orpeska AB, rue A(2; 1),
B(g +v/2; 1).

JlaHHBIN B YCJIOBUU JIyY MPOXOIUT Uepe3 TOUKYy A mpu ¢ = %, a 1epe3 Touky B upn

12 2(T-2V7)
ITHV2 T+2/2 a

IIpu Bcex MpoMerKyTOUHBIX 3HAYEHUSIX C HAMIYTCS MOMEHTHI BpEMEHH, KOT/Ia JIyY OCBEIIAeT YaCTHUILY. TaKkmMm
)

obpazom, .
-2
OtBer: ¢ € — 3
5.1.2. Yacruma asumxkercs B maockoctu Oy OPsMOYTOJBHON CHCTEMbI KOOPAWHAT 10 3aKOHY (31€Ch T, Yy —
KOOD/IMHATHI TOYKU B MeTPax, ¢ — BpeMsl B CEKYHJIaX):

c

x(t) = 3; y(t) =3 +sint - cost —sint — cost

B sTo0i1 ke m1ocKoCTH M3 HavajIa KOOPIUHAT IMOCTOSHHO MCXOIUT JIyY CBETa IO 3aKOHY Y = CI, TIe ¢ —
[I0JIOXKUTEIbHAsI be3pa3MepHasi KoHCTaHTa. [Ipr KaKux 3HAYEHUsIX ¢ He CYyIIeCTBYET HU OJHOIO MOMEHTa BPEMEHH,
B KOTODBI JaHHAs YaCTUIA OCBEIIAEeTCsT JIyIOM !

7422

Otser: ¢ € (0 3) , 5 ; 00

’ 2



6.2.1. Ha BepTuka/IbHO PacloIozKeHHYI0 KOHCTPYKIIIO, COCTOLINYIO U3 ABYX OJUHAKOBLIX MacC, COeQMHEHHbIX
HPYKUHOMN (CM. PHCYHOK ), IPOU3BOJISIT BO3/EHCTBIE, B PE3yJIbTaTe KOTOPOIO BEPXHsIsl MAcca HAUMHACT JIBUTATHCS
¢ HavaJIbHOM CKOpPOCTBIO Vi mon yriioM [ K TOPU30HTY, & HUXKHSISL — CO CKOPOCTBIO Vo IIOI YIVIOM (v K TOPH30HTY.
Ha KaKyIO MaKCI/H\/Ia..HbHyIO BbICOTy OTHOCHUTEJILHO CBOECI'O HaYaJIbHOI'O IIOJIO?KCHU S ITOJHUMETCA TOYKa A — IEeHTp
[Py XKUHBI?

Peinenne.

Tezuc 1. llenTp macc 6ymer Bce Bpemst HaxoauTcess B Touke A. IlycTh paanychl-BEKTOPBI TOUEK ¢ MacCaMu
r1(x1; Y1), r2(we; y2). Torma paauyc-BeKTOp HEHTPA MACC ONPEIEISUTC U3 COOTHOIIEHUSI:

_mri+mre 1+ 1)
" m+4+m 2 (
To ecTb, meHTp Macc Beerma Oy/1eT HAXOAUTHCS B TOUKe A.
Tesuc 2. Bropoii 3akon HeioToHa jiist JBUKEeHUsT IIEHTPa Mace (JIefCTBYIOT TOJBKO BHENTHUE CHJIbI OTHOCH-

TEJIBHO CUCTEMBI JBYX TeJl HA IPYKUHE):
2ma =2mg=a=g
~12

JIBmkeHne MeHTpa MacC PaBHOYCKOPEHHOE: Fc(t) =T + T_/cot + o

Tesuc 3. Haganpuast ckopocTs onpezenres u3 (1):

_ ) Vio + Vao
Voo =70 = ———

Tesuc 4. Haiinem nepemMerienue meHTpa MacC B IPOEKINU Ha BEPTHKAJILHOE HAIIPABJICHHE ¥
Ye — Yeo = Veol + gt2/27

rae Voo = (Visin B + Vasina) /2.

Tora MBI UIIeM MaKCUMaJIbHOE 3HadeHue (pyHKIUHI

F(t) =t(VisinpB + Vasina)/2 + gt?/2,

1 <V1 sin 8 + Vgsina>2

KOTOpOE PaBHO Fjq, = 2—

1 (Vlslnﬂ+1/'251na 2

OTsBeT: —

6.2.2. —

2

Vlsmﬂ—i-Vgsma 2

6.2.4.

Vlsmﬁ—i-Vgsma>2

6.2.3. 1 <V1 sin 3 —|— Vs sin



