OuimMnina 1a MKOJILHUKOB «JIlomoHOCcOB» 2018/2019 y4ebHOro roga
10 MeXaHUKe 1 MAaTeMaTU4eCKOMY MOJeJIMPOBAHUIO

SAJIAHUE OJINMMIINA IbI
Or6opounstit atan. Typ 1
10-11 xacent

Bo Bcex 3aauax TpebyeTcst 1aTh TOJIBKO OTBET (pelleHne MPHChLIATh He HYZKHO).

::1.1:: Taspuita u Imadupa emyT na Besiocuneax 1o jgopore, odIias JiIMHA KOTOPOil 28
kM. [nadupa eger co ckopocrbio 12 kMm/vac. Benocnnes IaBpuiibl cioMaH, 1 MOITOMY €ro
cKopocTh Beero 8 km/uac. Tak kak [aBpuia Bce Bpems orcraer, Ladupa KazKablii pa3
OXKUJIAEeT ero Ha CTOSHKAX, PACHOJIOKEeHHBIX OKOJIO IOPOTH Ha oTMeTKax 3,9 kM, 8,1 kM, 14,3
kM, 21,9 km u 28 kM. CkojibKO Bcero muuyT nposeger [adupa B oxuganuu [aBpuib?
Orger, npu HEOOXOAUMOCTH, OKPYTJIUTE JI0 MEJIbIX.

{= 10}

::1.2:: TaBpuiia u [yiadupa enyr na Besiocuneiax 1o jopore, odmias JijimHa Koropoit 30
kM. [nadupa eger co ckopocrbio 15 kMm/vac. Benocunes TaBpusibl ciioman, u mosromy ero
ckopocTh Beero 8 km/gac. Tak kak IaBpuia Bce Bpemsi orcraer, Iadupa KaxKablii pa3
OKHUJIaeT ero Ha CTOSHKAX, PACHOJ0KEeHHBIX OKOJIO TOoporu Ha oTMeTkax 4,1 kM, 8,4 KM, 14,8
KM, 22,2 kM u 30 kM. CKOJIBKO Bcero MUHYT mpoBeaeT [nadupa B oxuganun ['aBpuib?
OrBer, Ipu HEOOXOAUMOCTH, OKPYLJIHTE 0 HEJIbIX.

{= 105}

::1.3:: laBpua u I'madupa eyt Ha Beslocumeax 1o JOpore, oOIIas JTHHA KOTOPOi 32
kM. [adupa exger co ckopocrbio 12 km/gac. Besocune ['aBpuiibl cjioMaH, u H09TOMY €ro
ckopocTh Beero 8 km/gac. Tak kak [aBpuia Bce Bpemsi orcraer, Iadupa Kaxupiii pa3
OKUJIAeT ero Ha CTOSHKAX, PACIOJOKEeHHBIX OKOJIO TIoporn Ha oTMeTkax 4,4 xkwm, 8,5 kM, 14,8
KM, 23,8 kM u 32 kM. CKOJIBKO Bcero MUHYT nposejer nadupa B oxujganuu l'aBpuibi?
OTBet, Tpu HEOOXOUMOCTH, OKPYTJIHTE J0 TEbIX.

{= 80}

:1.4:: laBpuia u I'madupa exyT Ha Besiocuieax 1o Jopore, odIias JTuHa KoTopoit 40
kM. [nadupa eger co ckopocrbio 15 kMm/vac. Benocunes TaBpusibl cioMaH, U MOITOMY €ro
ckopocrb Beero 8 kMm/gac. Tak kak [aBpuia Bce Bpemsi orcraer, [nadbupa kaxipiii pa3
OKUJIaeT ero Ha CTOSHKAX, PACIHOJIOKEHHBIX OKOJIO JIoporu Ha ormerkax 8,1 kwm, 14,4 xwm,
26,2 xm, 32,4 kM u 40 kM. CkoIbKO Bcero MunyT nposejiet Ladupa B oxumannu [aBpuis?
OtBer, Ipu HEOOXOUMOCTH, OKPYIJIHTE JO TEJbIX.

{= 140}

::2.1:: CTog Ha Kpar BBICOKOTO KPYTOro OOpbIBa, l'aBpuja OJTHOBpPEMEHHO OPOCHJ JIBa
KaMHsI C OJIMHAKOBOII 110 MOJLYJII0 CKOPOCTbIO 20 M/C: OJIMH BEPTHKAJIBHO BBEPX, a BTOPOM
o/ yriiom 60° k ropuszonty. Oupejiesinte nepemMerienne BToporo KaMHusi OTHOCUTE/IHHO Tep-
BOI'O B TOT MOMEHT, KOI'JIa BTOPOil KAaMEHb BHOBbH OKAaKeTCs HA MCXOJHON BHICOTE. YCKOPEHUe
CBOBOJIHOTO TaJIeHUs TPUHATH paBHbIM 10 M/c?) conpoTuB/IenneM Bo3jyxa npenedpeun. OT-
BeT JaTh B MeTpax, OKPYIJIUB, IIPU HEOOXOIUMOCTH, JI0 TeJI0r0 YHC/IA.

{= 36}
::2.2:: Crost Ha Kpar BBICOKOTO KPYTOro oOphIBa, l'aBpmia oJHOBpeMeHHO OpOCHJI JBa
KaMH$ ¢ OJJMHAKOBOI IO MOJYJII0 CKOPOCThIO 10 M/c: OIMH BEPTHKAJIBLHO BBEPX, a BTOPOM



ot yriiom 45° K ropuszonty. Ompejennre nepeMerieHne BTOporo KaMHs OTHOCUTE/IBHO Tep-
BOTO B TOT MOMEHT, KOT/JIa BTOPOii KaMeHb BHOBb OKarKeTCs Ha MCXOTHOI BBICOTE. YCKOpeHue
CBODOHOTO MaIeHnsl TPUHATH paBHbIM 10 M/¢?, conpoTus/IenneM BosLyxa npenedpeun. OT-
BeT JlaTh B MeTpax, OKPYIJIUB, IIPU HEOOXOAMMOCTH, JI0 IEJI0r0 UHCJIA.

{=11}

::2.3:: Crost Ha Kpar BBICOKOTO KPYTOro oOphIBa, l'aBpuia oJHOBpeMeHHO OpOCHJI JBa
KaMH$ ¢ OJMHAKOBOIH IO MOJYJIIO CKOPOCThIO 10 M/c: OIMH BEPTHKAJIBHO BBEPX, & BTOPOM
o yriioMm 30° K ropuzonTy. Onpeenure nepeMereHne BTOporo KaMHsI OTHOCUTEIBHO Tep-
BOI'O B TOT MOMEHT, KOI'JIJa BTOPOil KaMeHb BHOBb OKaKeTCsl Ha UCXOAHOI BhIicOTE. YCKOpeHue
CBODOJIHOTO TaleHus NPUHATHL paBHbiM 10 M/c?, conporus/enneM Bo3jyxa npenedpeun. Or-
BeT JaTh B MeTpax, OKPYIJIUB, TP HEOOXOAWMOCTH, JI0 IEJI0T0 YHCJIA.

{= 10}

::2.4:: CTog Ha Kpar BBICOKOTO KPYTOro OOpbIBa, l'aBpujia OJTHOBpEeMEHHO OPOCHJ JIBa
KaMHsI C OJIMHAKOBOIi 110 MOJLYJIF0 CKOPOCTbIO 20 M/C: OJIMH BEPTHKAJIBHO BBEPX, a BTOPOW
o yriioMm 75° K ropuszonTy. Onupejenure nepeMerieHne BTOporo KaMHsl OTHOCUTEIBHO Mep-
BOT'O B TOT MOMEHT, KOI/JIJa BTOPOii KaMeHb BHOBb OKaKeTCsl Ha MCXOIHON BhIcOTE. YCKOpeHue
CBOBOJIHOTO TaJIeHUs TPUHATH paBHbIM 10 M/c?) conpoTus/IenneM Bozjiyxa npenedpeun. OT-
BeT JaThb B MeTpax, OKPYIJIUB, IIPU HEOOXOIUMOCTH, JI0 TIeJIOr0 YHC/IA.

{=20}

::3.1:: Ha cKOTbKO MpOIEHTOB H3MEHHUTCS YCKOpeHUe Tesa, KOTOpoe MOMeIaioT Ge3 Ha-
4YaJIbHON CKOPOCTU HA IJIOCKOCTh, HAKJIOHEHHYIO 1101 yrjioMm 30° K rOpU30HTY, IIPU yBeJIU-
qeHnn K03 PuIUenTa TpeHns MexKIy TeaoM u miockocThio Ha 50%? Haganwnoe 3navenne
ko3 dunmenTta Tpenus pu = 0.4. OTBeT jaiiTe B MponeHTaxX, OKPYTJIMB, TTPU HEOOXOIUMOCTH,
JIO TIEJIOTO.

{= 100}

::3.2:: Ha cKoJIbKO HPOIEHTOB U3MEHUTCS yCKOPEHHE Tejia, KOTOpOoe IMOMEeNaT 0e3 Ha-
YaJIHOW CKOPOCTH HA ILJIOCKOCTH, HAKJIOHEHHYIO 1OJ yrjioM 30° K rOPU30HTY, MPHU YBeJIU-
qennn K03 PpuIuenTa TpeHns MexKIy TeaoM u miaockoctbio Ha 20%? Hawanwnoe 3navenne
ko3 dunuenta Tpenusa p = 0.5. OTBeT jaiiTe B MpONEHTaX, OKPYIJIUB, IIPU HEOOXOIUMOCTH,

JIO TIEJIOTO.
{= 100}

::3.3:: Ha ckoJIbKO HPOIEHTOB U3MEHUTCS yCKOPEHHE Tejia, KOTOpoe IMOMEeNanT 0e3 Ha-
YAJILHONW CKOPOCTH HA ILJIOCKOCTh, HAKJIOHEHHYIO TOJ yrioM 30° K rOPU30HTY, MPHU yBEJIU-
qennn K03 PUIUEenTa TpeHns MeKIy TeaoM u miockocthio Ha 80%7? Hawanwnoe 3navenne
ko3 dunuenta Tperus p = 0.35. OTBeT jaiiTe B MpOIEHTaX, OKPYIJIUB, IPH HEOOXOIUMOCTH,
JIO TIeJIOTO.

{= 100}

::3.4:: Ha cKoJIbKO HPOIEHTOB U3MEHUTCS yCKOPEHHE Tejia, KOTOpoe MOMeNaT 0e3 Ha-
YaJIbHON CKOPOCTU HA IJIOCKOCTH, HAKJIOHEHHYIO 1oJ1 yriioMm 30° K rOpU30HTY, IPU YBeJIU-
qennn K03 PUIUEeHTa TpeHnst MeXKIy TEI0OM u MmIockocThio Ha 30%7? Hagsanwnoe 3navenne
ko3ddunuenta Tperus p = 0.45. OTBeT jaiiTe B MpOIEHTaX, OKPYIJIUB, IPH HEOOXOIUMOCTH,
JIO TIeJIOTO.

{= 100}

:4.1:: meetcst TpeyroJibHUK ¢ yriiom 60°, jiezkaleit HalpoTuB 3TOr0 yrjia CTOPOHO J111-
noit 11 cm u ere o/iHO# cTOpOHOU JIyMHON 5 cM. Tpebyercst Boipe3arh n3 panepbl TaKOH KpyT,
BHYTPHU KOTOPOT'O MOZKHO Pa3MeCTHTh 3TOT TpeyroabuuK. Haiiure HanMeHbInii BO3MOXKHbBI
pajuyc (B canTIMeTpax) Takoro Kpyra. OTBer, mpu HeOOXOUMOCTH, OKPYTJIUTE 0 COTHIX.



{=6,31}

::4.2:: ImeeTcd TpeyroabHuK ¢ yriioM 60°, jrezkareil HAIpoOTUB 3TOTO YTIia CTOPOHO J1TH-
HOIt 13 cM u ete oiHO# cTOpoHOU MmuHOM 6 cMm. TpebyeTcsa BeIpe3aTh 3 (baHepsl TaKOit KPyT,
BHYTPHU KOTOPOI'O MOZKHO Pa3MeCTHTh ITOT Tpeyrojibuuk. Haiijiure HauMeHbnii BO3MOZKHbBIH
pajanyc (B canTuMeTpax) takoro Kpyra. OTBer, mpu HEOOXOIMMOCTH, OKPYTJIHTE J0 COTHIX.

(=7,46)

::4.3:: ImeeTcd TpeyroabHuK ¢ yriioM 60°, jrezkarneit HAIpOTUB 3TOTO yTI/ia CTOPOHO J1TH-
HoOit 23 cMm m ermie onHOI cToponoit mmuHON 10 cM. Tpedyercs Buipe3aTh u3 daHepbl TAKOit
KPYT, BHYTPU KOTOPOI'O MOYKHO Pa3MeCTUTh 3TOT TpeyrojibHuk. Haitijiure HauMenbiuii BO3-
MOZKHBIIT pajuyc (B caHTEMeTpax) Takoro Kpyra. OrBer, 1pu HeOOXOMMOCTH, OKPYTJIUTE 10
COTBIX.

{= 13,15}

:4.4:: VmeeTcd TpeyroabHUK ¢ yriioM 60°, jrezkarneil HAIpOTUB 3TOTO yTIia CTOPOHO 111~
HOiT 25 cM m ermie onHON cToponoit mmuHON 12 cM. Tpedyercs Buipe3aTh u3 daHepbl TAKOi
KPYyT, BHYTPU KOTOPOI'O MOYKHO Pa3MeCTUTh 3TOT Tpeyro/jibHuk. Haitiiure HauMenbiuii BO3-
MOXKHBIIi pajuyc (B caHTHMeTpax) Takoro Kpyra. Orser, Ipi HeOOXOMMOCTH, OKPYTJIUTE 10
COTBIX.

{= 14,37}

::5.1:: OtHOATOMHBIN H/leaIbHBIH Ta3 SIBIgeTCA pabOUUM TEJTOM TeIlIoBoi Mamuubl. CHa-
Jasa MPOUCXOIUT U3006apuIecKoe CxKaThe W3 COCTOSHUA 1 B COCTOSHUE 2, TIOTOM H30XOpH-
4YeCcKuil HarpeB B COCTOsiHUE 3 JIO TAKO# Ke Temueparypbl, 4To U B cocrosiuuu 1. [Tuki
3aMbIKaeTcsi mporeccom 3-1, B KOTOPOM JlaBjieHne ecTh JuHelHas yHKius oobema. Ecian
JaBJeHNe Ta3a B COCTOIHUAX 2 W 3 paBHO |1 aT™M W 2 aTM COOTBETCTBEHHO, TO KIIJ TEILIO-
BOIi MammHLI coctasiasger 25%. Onpenenure Kij TEII0BONH MAIIMHLI, KOTOpasd paboTaer o
OIOOHOMY NHKJTY, B KOTOPOM JIaBJeHHe Ha ydacTke 2-3 m3MeHsieTcs or 2 no 4 arm. OTBer
JlaiiTe B POIEHTAX, OKPYIJIUB, IPU HEOOXOJMMOCTH, JIO HEJIOTO.

{25}

::5.2::OTHOATOMHBIN WIeaIbHBII Ta3 SBJISETCs PAdOYINM TeJIOM TerIoBoil marmuabl. CHa-
qaJia MPOUCXOIUT M30XOPUIECKNl HarpeB U3 COCTOIHUA 1 B COCTOSAHUE 2, TOTOM ITPOUCXOTUT
mporecc 2-3, B KOTOPOM JIaBIeHne ecThb JuHeiiHas GyHKIUsS 00beMa, MUK 3aMbIKaeTCs H30-
OapwuyecknM cxkaTueM. TeMmmepaTypa rasza B COCTOAHUSX 2 U 3 oauHaKOoBa. Ecm o6beM rasa
B cocTtogHusax 1 m 3 paBen 1 1 1 2 J1 COOTBETCTBEHHO, TO KIIJI TEIJIOBOII MAIIMHBI COCTABJISET
15%. OupeznennTe K TENI0BONR MaIUHBI, KOTOpPast paboTaeT 1mo 1mogo0HOMY HUKJIY, B KOTO-
pom obbem Ha ydacTke 3-1 m3mensiercss ot 4 10 2 1. OTBer jaiiTe B MpoOIEHTax, OKPYTJINB,
P HEOOXOMMOCTH, JI0 HEJIOTO.

{15}

::5.3::01HOATOMHBII Mea/IbHBII ra3 sBJIgeTcd pabOIMM TEJIOM TeIIoBoi Mamuibl. CHa-
YaJjia IPOMCXOJAUT U300apuvecKoe CzKaTue U3 COCTOsAHUs 1 B COCTOsiHME 2, MOTOM H30XOPH-
4YecKuil HAarpeB B COCTOsiHUE 3 JIO TaKO#l Ke TemMmeparypbl, 9To U B coctosuuu 1. [Tuks
3aMbIKaeTCs IIporeccoM 3-1, B KOTOPOM JlaBJieHHe ecTh JimHeiiHasd (pyHkmus odbema. Eciu
JaBjieHne ra3a B cocTOgHUSAX 1 m 3 paBHO 1 aT™M W 2 aTM COOTBETCTBEHHO, TO KIIJ TEILIO-
BOit Mammubl cocrasiasger 20%. Onpegennre KIj TEIIOBONR MAIIUHBI, KOTOpas paboTaeT 110
OJI00HOMY IHKJLY, B KOTOPOM JIaBJIeHHE Ha ydacTke 2-3 m3MmeHsiercss or 2 10 6 arm. OTBer
JlaiiTe B MPOIEHTAaX, OKPYIJIUB, TPU HEOOXOUMOCTH, JIO HEIOTO.

{20}
::5.4::01HOATOMHBIN HIea/IbHBII ra3 saBjIgeTcd pabOIuM TeJI0M TeIIoBoi Mamuubl. CHa-
qaJjia MPOUCXOINT M30XOPUUECKHIl HarpeB U3 COCTOIHUA 1 B COCTOAHNE 2, IOTOM IIPOUCXOINT



mporiecc 2-3, B KOTOPOM JaBJIeHHe eCTh JinHeiiHasg (GhyHKIug o0beMa, MUKJ 3aMbIKAeTCs N30~
OapuyeckuM cxkatueM. TeMmepaTypa rasa B cOCTOSHUAX 2 U 3 onuHakoBa. Ecim obbem raza
B cocTosinugx 1 u 3 paBed D J1 1 10 J1 COOTBETCTBEHHO, TO KIIJI TEIJIOBONR MAIIUHBI COCTABJISAET
10%. Oupeznesnure KIa TENJIOBONR MaITUHBI, KOTOpPast paboTaeT 1mo 1mogo0HOMYy HUKJIY, B KOTO-
pom oObem Ha ydacTke 3-1 m3mensiercss ot 6 10 3 1. OTBer jaiiTe B MpoIleHTax, OKPYTJINB,
Ipu HEOOXOIUMOCTH, 0 TEJIOrO.

{10}



