Omnvnuana «JIOMOHOCOB» no mexaHuke U1 MaTeMaTH4YeckoOMy MoaeaupoBannio — 2020/2021
7 — 8 ky1accnbl
Kputepun onenok 3agau:
Kaxxnas 3amaua orienuBaercs B 20 6a/noB. Onenka 20 6auioB CTaBUTCS 3a PABHUIIBHOE U TTOJTHOE
pelleHue 3a7a4u U MPaBUIIbHBIA OTBET.
3a pelieHue ¢ pa3IMuHbBIMU HeJoueTaMu (HEJ0CTaTKu 00OCHOBAHUS, HETOYHOCTH U T. 1I.) CTaBUTCA 15
OaroB. B HEKOTOPKIX 3a7a4ax CTABHIIUCH TaKkKe OIleHKH 5 1 10 6ayuioB 3a 4acTUYHOE

IMPOABHIKCHUEC B PCIICHUU.

Pemenns 3anau BapuanTa 21178.

3agaua 1. /[Ba OeryHa ctapToBaiy OJHOBPEMEHHO B OJIHOM HalpaBICHUU U3 OJHON TOUKU KPyroBOM
JTUCTAHIIUU U TIEPBbIN OETYyH, yiig Bliepel, CHOBA JOTHAI BTOPOrO B TOT MOMEHT BPEMEHH, KOT/1a
BTOpO# Ipobexal TobKo noikpyra. C 3Toro MOMeHTa BTOpOi OETyH YBEIHUYMII CBOIO CKOPOCTh B
IBa pasza. JIoroHUT 71 ero Tenephb nepBbliii OeryH? W eciu TOTOHUT, TO CKOJIBKO KPYTOB YCIIEET K
TOMY MOMEHTY BpeMEeHU MpoOekaTh BTOPOMl OeryH?

Pemenne. 13 nepBoro ycioBus 3a1a4u ClIEAyeT, 4YTO CKOPOCTh MepBoro OeryHa B 3 pasza Ooublie
CKOPOCTH BTOPOTO (Tak Kak oH mpobexain 3/2 kpyra, B TO BpeMs Kak BTopoii nmpobexain 1/2

Kpyra), To ectb V, =3V, . [loaTromMy nocie yJBO€HUsI CKOPOCTH BTOPOro OeryHa, BCe paBHO IEepBbIH

Oyzer aBUTraThbes ObICTpee. 3HAYMT, OTBET Ha MIEPBBIN BOMPOC: Ja.
[TycTs MeX Iy TIEpBBIM U BTOPBIM OOTOHOM BTOPO# OETyH MpOoOekHT k Kpyros. Toraa
kS =2V, t, (k+1D)S=V,-t.
Orcrona E=£=E = k=2.
k 2V, 2

OrtBet: Jloronut. Bropoii 6eryH ¢ Hayana ABM>KEHUS TPOOEXKHUT 2,5 Kpyra

3agaua 2. baOymika ucnexiia 19 61uHOB. BHYKM NpUIIIN U3 MIKOJIBI M HaYalIH UX ecTb. [Toka
MJIAIIAN BHYK CheaaeT | OiuH, cTapmmii chenaeT 3 61mHa, a 6adyiika 3a 3TO BpeMs yCrieBaeT
ucneyb emle 2 6muHa. Korma onu 3akoHuniM, Ha Tapenke nexano 11 6auaoB. CKoIbKO OIUHOB
CheJl CTapIINi BHYK?

Pemenue. 3a olMH «IIUKI» BHYKH chefatoT 1 + 3 = 4 6nuna, 6abymika meyet 2 0JuHa, TO eCTh
KOJMYECTBO OJMHOB yMeHbIaeTcs Ha 2. Takux mukioB Oynet (19 — 11)/2 = 4. 3nauur, 3a 31u 4
[IMKJIa MIIAIINNA BHYK chell 4 OinHa, cTapiimii chen 12 61uHOoB, a 6abyIika HCIeKia 3a 3T0 BpeMs
8 0auHOB. [leiicTBUTenbHO, 19 + 8 -4 — 12 =11.

OTtBer: 12.



3anaua 3. DxcniepumenTtaropsl [ madupa u ['aBpuita pazmecTriiv Ha 6€I0H TII0OCKOM MOBEPXHOCTH
TPEYTroJIbHUK U3 TOHKOW IIPOBOJIOKU co cropoHamu 30 MM, 40 MM, 50 MM. DTa nipoBoJIOKa
o0JerieHa MUJUIMOHAMHU HETIOHATHBIX MUKPOOPTaHU3MOB. Y UEHBIE BBISICHIIIH, YTO MPH

IMOAKIFOYCHHUH K IIPOBOJIOKE SJICKTPUUICCKOI'O TOKA 3TH MUKPOOPIraHM3Mbl HAYMHAKOT XaOTUYHOC

. . 1
ABUXKCHUC HA 3TOU INIOCKOCTH B Pa3HbIC CTOPOHBI C IPUMEPHOU CKOPOCTBIO g MM/CEK. HpI/I 9TOM

BJIOJIb TPAEKTOPHH UX JIBUXKEHUS TUIOCKOCTh OKpAIlIMBAeTCsl B KpacHbIN 1BeT. HaliquTe mnomans
OKpAIlIEHHOW MOBEPXHOCTH uepe3 | MUHYTY mocie NoAKIoYeHus Toka. OKpyriure ee 10
OJIMKAMIIero MEeIoro Yrciia KBaJpaTHBIX MUJLUTUMETPOB.

Pemenue. 3a MunyTy Mukpoopranusm nepeasuraercs Ha 10 mm. Tak kak B IpsIMOYTOJIbHOM
TpeyroyibHUKe co cropoHamu 30, 40, 50 paguyc BOUCaHHOW OKPYKHOCTH paBeH 10, To Bce TOUKHU
BHYTPHU TPEYTrOJbHHUKA YJAICHBI OT CTOPOH TPEYTOJIbHHUKA HAa PACCTOSHUE, HE MpeBbiiatomiee 10
MM. 3HAYUT, MUKPOOPTaHU3MBbI 3aMIOJIHST BCIO BHYTPEHHOCTh TPEYTOJIbHUKA.

[Ipu aBuxeHUU HAPYXKY OYAYT JOCTUTATHCS TOYKU, OTCTOSAIINE OT CTOPOH TPEYTOJbHUKA HA
paccrostHue 10 MM, ¥ TOUKH, OTCTOSIIIIME OT BEPIIMH Ha paccTosiHue 10 MM.

B urore cymmapHas 3aHsiTas MIOIIAIb €CTh: IUIOMAAb TPEYTOJIbHUKA + PACTIONOKEHHBIC BHE
TpeyrojpHUKa 3 1MosocKu mupuHO 10 MM Kaxaas ¢ CyMMapHOW JUIMHOM, paBHOM NEpUMETPY
TpeyroibHUKa + 3 KpyroBeIX cekTopa paauyca 10, B cymme coctasistomue kpyr. [Tomyuaem:

2940 4 10-(30+40+50)+ 7-10° =600+1200+1007 =1800-+1007 ~2114 s

Oteet: 1800+1007 ~2114 mm>.

3anaua 4. Bce yueHuKkH Kjacca 1o pesyibTaTaMm TecTa Hadpaiu pa3HOe KOJWYECTBO 0aioB (11esbie
MOJIOXKUTETBHBIE YHCTIa), COBIAIAIONINX PE3yJIbTaTOB HET. B cymMmme Bce onu Habpanu 119 6amos.
CymMa Tpex caMbIX MaJIeHbKUX pe3yJbTaToB — 23 Oana, a Tpex caMbIX 60ibmmx — 49 6anos.
Ckonpko yuyeHHKOB caBaiu Tect? Ckoapko 6amioB Habpan mobeautens?

Pemenne. O003HaYNUM BCe pe3yJibTaThl B IOPAJAKE BO3pacTanus «4,,4a,,...,4, , TAC n — KOJINYECTBO

0o
y4eHHKoB. Tak Kak a, +a, +a, =23, a, ,+a, ,+a, =49, T0 cyMMa 4HCell, CTOAIIMX MEXIY d; U
a, , pasHa 119 —23 —49 =47.

Tak kak a, +a, +a, =23, 10 a, 29 (uHaue a, +a, +a, <6+7+8<23).

Tak xak a, ,+a, ,+a,=49,10 a, , <15 (unauve a, ,+a, ,+a, 216+17+18>49).

n-1
3HAYWT, MEXKIY d; U d, , MOTYT CTOATH ToNbKO uncna 10, 11, 12, 13, 14. FIx cymma pasna 60, a
noJbkHa ObITh paBHa 47. [ToaToMy 371€Ch €CTh BCE 9TH 4MCIIa, KpoMe yucna 13.

[Tonmyuaercs nmocnenoBarensHOCTS 4,,4,, 9, 10,11, 12, 14,15, a, ,,a,, B koTOpO# a, +a, =14,

a,_, +a, =34 3uaunt,n=10, ¢, =6, a,=8, a,_, =16, a, =18.



Otget: A) 10 yuenukos; b) 18 6amos.

3agaua 5. DiekTpo4aliHUK HarpeBaeT BoJy KOMHATHOU Temmeparypsl 1, =20°C 1o Temmeparypbl
T, =100°C 3a t =10 muHyT. 3a KaKol IPOMEXYTOK BPEMEHH ¢, U3 YallHUKA BBIKUIIUT BCS BOJA,

€CJI1 €I'0 HEC BBIKJIFOUUTH U3 CCTHU, a CUCTEMA aBTOMATHUYCCKOI'O OTKJIIFOUCHUA HCI/ICHpaBHa?
VY nenpHas TemnoeMkocTh Boabl ¢ =4200 JLx/kr - K. YaenpHast Teriora napooOpa3oBaHUs BOJIBI

L =2,3 MJx/kr. OTBET OKPYIJIMTH JI0 IIEJIOT0 YHCIa MUHYT.
Pemenne. Momnocts P yaiinuka ¢pukcupoBana u pasua P = Q/t . I3 3akoHa Terionepenadn
QO=cm(T, —T,) nonyunm Pt =cm(T, —-T;).

JU71st Toro, YTOOBI NCIAPUTH BOAY, HEOOXOIUMMO KOJIMYECTBO TeINIOThl O, =Lm = Pt =Lm.

f Lm L
Conocrapiiss 5TH COOTHOIIECHUS, TIOJIy4aeM — = =
¢ em(T,~T,) o(T,~T,)

t

4 2,3-10° 2300
t

4200-80 336

~ 0,845

Taxum 00pa3oM, BoJia BEIKUINT 32 ¢, = 6,845 -1 = 68,45 MuHYT.

OtBer: 68 MUHYT.



Omnvnuana «JIOMOHOCOB» no mexaHuke 1 MaTeMaTHYeCKOMY MoaeaupoBanuio — 2020/2021
9 kJ1acchl
Kputepun onenok 3agau:
Kaxxnas 3amaua orienuBaercs B 20 6a/noB. Onenka 20 6auioB CTaBUTCS 3a PABHUIIBHOE U TTOJTHOE
pelleHue 3a7a4u U MPaBUIIbHBIA OTBET.
3a pelieHue ¢ pa3IMYHbBIMU HeJ0UeTaMU (HEOCTaTKU 000CHOBAHUS, HETOYHOCTH U T. 1I.) CTaBUTCA 15
OaroB. B HEKOTOPKIX 3a7a4ax CTABHIIUCH TaKkKe OIleHKH 5 1 10 6ayuioB 3a 4acTUYHOE

IMPOABHIKCHUEC B PCIICHUU.

Pemenus 3anay BapuanTa 2119.

3apaua 1. PoOoT-nibIiecoc 3aporpaMMUpOBaH TaK, YTO OH JIBUXKETCA I10 TIOJTy 1O 3aKOHY:
x=(t—6),
y=0,0<t<7; y=(-7), t>7,
rJie OCHU BBHIOpaHBI MapalljieIbHO cTeHaM. Bpemst ¢ u3mepsieTcs B MUHYTax, a KOOPJIUHATHI B METpax.
Haiigure npoiineHHbI poOOTOM MyTh 32 MepBble 7 MUHYT U MOJYJIb U3MEHEHUS BEKTOpa
CKOPOCTHU 32 BOCBMYIO MUHYTY.

Pemenne. [lepBbie 7 MUHYT TOUKA ABUIKETCS C IOCTOSIHHBIM YCKOPEHUEM BA0Jb OCH X. CKOpOCTH

TOUKU Ipu ¢ <7 paBHa V_= 2(t - 6) U oOpainaercs B HOJIb B MOMEHT BpeMeHH ¢, = 6. Torna

npoiaeHHbIN myTh OyaeT paBeH L = x(0)+x(7)=1+36=37.

BexTop ckopoctu V' B KaXKIblii MOMEHT BPEMEHHU > 7 ONpeesaeTcss 3HAYCHUSIMU CBOUX MPOEKIUI

Ha ocu koopauHat: V, =2(t—6), V, =2(t—7) . U3MeHeHHe CKOPOCTH 4/ 32 BOCBMYIO MUHYTY
ONPEACIIMM YepPe3 U3MEHEHUE ITPOECKIIMN CKOPOCTH V=V (8) - 17(7) = (4; 2) - (2; O) = (2; 2) .

Moxnyns BekTopa a¥ paBeH 2«/5 .
Oteer: A) 37; B) 24/2.

3anaua 2. DxcniepumenTtaropsl [ nadupa u [MaBpuiia pazmecTrsiv Ha 610 MII0CKOM MOBEPXHOCTH
TPEYTroJIbHUK U3 TOHKOW IIPOBOJIOKH co cropoHamu 30 MM, 40 mm, 50 MM. DTa nipoBoJIoKa
o0JerieHa MUJUIMOHAMHU HETIOHATHBIX MUKPOOPTaHU3MOB. YU€HbIE BBISICHUIIH, YTO MPU

MMOAKIFOYCHHUH K IIPOBOJIOKE DJICKTPUUICCKOI'0 TOKA OTH MUKPOOPraHN3Mbl HAYMHAIOT XaOTUYHOC

. . 1
JIBH)KEHUE HA 3TOM IJIOCKOCTH B Pa3HbIE CTOPOHBI C MPUMEPHON CKOPOCTHIO P mm/cek. [Tpu aTtom

BJI0JIb TPAEKTOPHH UX JIBUYKEHUS TUIOCKOCTh OKpalllMBaeTcsl B KpacHbIH 1BeT. HaliquTe miuomanpb
OKpaIlIEeHHOW MOBEPXHOCTH uepe3 | MUHYTY mocie NoAKIoYeHus Toka. OKpyriuTe ee 10
OypKaiIIero eaoro Yuceia KBaJIpaTHbIX MUJUIMMETPOB.

Pemenne. 3a MuHyTy MUKpoopranusm nepeasuraercs Ha 10 MM. Tak kak B IpsAIMOYTOJIbHOM

TpeyroyibHUKe co cropoHamu 30, 40, 50 paguyc BOuCaHHOW OKPYKHOCTH paBeH 10, To Bce TOUKH



BHYTPH TPEYTOJIbHUKA YJaJIeHbl OT CTOPOH TPEYTOJIbHUKA HA PACCTOsSHUE, HE MpeBbitatoniee 10
MM. 3Ha4UT, MUKPOOPTaHU3Mbl 3alI0JIHAT BCIO BHYTPEHHOCTH TPEYTOJIbHUKA.

[Tpu ABM>XEeHUH HAPYXy OyIyT AOCTUraThCA TOYKHU, OTCTOSIIUE OT CTOPOH TPEYroJIbHUKA Ha
paccrostHue 10 MM, ¥ TOUKH, OTCTOSIIIME OT BEPIIMH Ha paccTosiHue 10 MM.

B utore cymmapHas 3aHsTast JI0LIA/(b €CTh: IUIOMIA/lb TPEYTOJbHUKA + PacIoIOKEHHbIE BHE
TPEyrojbHUKa 3 MOJIOCKU MKUpUHON 10 MM Kaxaas ¢ CyMMapHOW JUIMHOM, paBHOM ITEpUMETPY
TpeyrojbHHUKa + 3 KpyroBbIX cekTopa paguyca 10, B cyMMe cocraistomue kpyr. [lomydyaem:

—30;0 +10-(30+40+50)+7z-102 =600+1200+1007=1800+1007 ~ 2114 mMm2.

Oteet: 1800+1007 ~2114 mm2.

3agaua 3. Bce yueHHKH Kiacca 1o pe3ylibTaTaM TecTa Habpaiu pa3Hoe KOJIM4ecTBO 0aioB (1ierbie
MOJIOXKUTEIBHBIE YMCIIa), COBIAIAIONINX PE3yJIbTaTOB HET. B cymme Bce onu Habpanu 119 6amos.
CymMa Tpex caMbIX MaJICHBKHUX pe3yJbTaToB — 23 Oaiia, a Tpex caMmbIx 0ombmmx — 49 6amios.
Ckomnpko yuyeHHKOB caBaiu Tect? Ckoiabko 0amioB Habpan mobeautens?

Pemenne. O603HaunM Bce pe3ysbTaThl B OPSIKE BO3PACTAHUSA 4, d,,...,d, , [1€ N — KOJTUYECTBO
ydeHukoB. Tak Kak a, +a, +a, =23, a, ,+a, ,+a, =49, T0 cyMMa 4HCell, CTOAIMX MEXIY d; U
a, , pasHa 119 —23 —49 =47.

Tak xak a, +a, +a, =23, 10 a, 29 (uHaue a, +a, +a, <6+7+8<23).

Tak kak a, ,+a,  +a,=49,10 a, , <15 (uHave a, , +a,  +a, 216+17+18>49).

3Ha4YMT, MEXKIY a; U a, , MOTYT CTOATh Tosbko uncna 10, 11, 12, 13, 14. VIx cymma paBHa 60, a
noJbKHA OBITH paBHA 47. [ToaTOMYy 3/1€Ch €CTh BCE 3TH Uncia, KpoMme uucia 13.

[Tonmyuaercs mocnenoBarensHOCTS 4,,4,, 9, 10, 11, 12, 14,15, a, ,,a,, B koTOpO# a, +a, =14,
a, +a,=34.3naunt,n =10, a, =6, a, =8, a, , =16, a, =18.

OrtBet: A) 10 yuenukos; b) 18 6anos.

3anaua 4. CHoyOopauct ["aBpuiia ckaThIBajCs ¢ TOPKH BHICOTON 250 METPOB U Y TIOJTHOXKbSI TOPBI
umen ckopocth 10 M/c. Kakast 1onst Bcex moTepb MEXaHHMUECKOW PHEPTUU 3a BpeMs CITyCKa Ioljia
Ha HarpeB CHOyOOp/1a Maccoi 6 Kr, eciii OH Harpencs Ha | rpamyc? Y aenbHas TETUIOEMKOCTh

Marepuana caoyoopaa 300 [x/kr - K. Bec I'aBpuiibl B mo1HOM CHapsbKeHUH 72 KT.

2

Pemenne. 3akoH U3MEHEHUS MEXaHUYECKON DHEPTUM NIPH CITYCKE =mgH —W . Orcroga norepu

mV?

sHepruu W =mgH — =72-10-250-36-100=36-4900 JIx.

KomnyectBo ternorsl Q =c-m-(T—1,)=300-6-1=1800.



Hckomas BenmmunHa k = g = ﬂ = L .
W  36-4900 98

OtBer: 1/98.

3apava S. Tpu 6ycunku maccamu m, =150 r, m, =30 r, m, =1 r (CM. pUCYHOK) MOT'YT CKOJIb3UTh

BJI0JIb TOPU3OHTAJILHOM CITUIBI O€3 TPEHUSI.
Omnpenenute MaKCUMaJIbHBIE CKOPOCTH OOJIBIINX OYCHHOK, €CJIM B HA4aJIbHBIII MOMEHT BPEMEHH OHH
MMOKOWJIMCH, @ MAJICHbKasi OyCHHKA JBUTAIACh CO CKOpocThio V =10 m/c.

VY aapel cuuTaTh a0COMIOTHO YIPYTHUMH.

\_/ > \_/
ma m2 ms

Pemenue. Ilocae kaxmoro COydapCHus MOAYJIb CKOPOCTH 6YCI/IHKI/I ¢ Maccoi m, YMCHBbIIACTCA.

[Tocie HEKOTOPOTO KOIMYECTBA COYAAPEHUM €€ CKOPOCTh OKAXKETCSI HEAOCTATOYHOM, YTOOBI

JOTHATh OYEPEIHYI0 OyCUHKY m, Wiu m, . Ilocie Takoro nociueIHero coyJjapeHus CKOpocTu
OycuHOK MeHAThCs He OynyT. Ilycts V), u V, — mogynu ckopoctu OycUHOK m, U m,
COOTBETCTBEHHO, V, — IPOEKINs CKOPOCTH OYCHHKH 71, Ha HAIpPaBJICHUE IBYKEHUS OyCHHKHU 71,
(mocrie mocieHero coyiapeHusi).
CornacHo 3aKOHaM COXPaHEHHUS UMITYJIbCA U SHEPTUU MOTyYaeM:
—m Vi +mV, +mlVs =m,V, (1)

2 2 2 2
mby”  mV,  mVy _ mlV

2 2 2 2

2)

Tak kak, cornacHo yclOBHIO 3aa4u m, <K m, U m, < m,, TO JIEBBIX YacTsAX ypaBHeHul (1) u (2)
MO’KHO IIPEHEOpeyb YJICHAMU, COAEPKAILUMU 711, .

JleliCTBUTENIBHO, €CIIH, HAIIPUMED, I1OCIIE TOCIEAHEr0 COy1apeHusl OyCUHKA 11, NBUXKETCS B

m, |V2| mV;
HanpaBJIeHUU OyCUHKHU M1, , TO |V2| <V, u nosromy 7 <1, e < 1. AHanoru4Ho
m m
11 171

paccMaTpHUBAETCs CUTYalys, KOrjaa OycuHKa 7, JBHXKETCS IOCIE OCIETHEr0 COy1apeHus B
HalpapJICHUU OyCUHKH 71, .
Takum 06pa3om, oJTy4aeM CUCTEMY YPaBHEHHIA:
-mV, +mV; =m)\V,
mV:+mV; =m\V>.
O6o3HauuB m, =m ,TOrAa m; =nm, m, =5Snm, rae n =230, 3anUIIEeM CUCTEMY B BUJIE:

=SnV,+nV, =V,
SnV72+nV; =V>.



Pemas 3Ty cucremy, HaxoIuM

L /L_L~ —+ / 1
6n \30n 30°n° 300 180 30 36

L 30

—_—— A —

+
36n 361 36n 180 6 180

\]O\

Oter: V, = 0,28 m/c; V, =1,72 m/c.



