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TET

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM

®EJIEPALINN

®EJEPAJBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YYPEKJIEHUE BBICIIEI'O OBPA3OBAHUSI
«CAMAPCKHH HAIITMOHAJIBHBIA NUCCJIETOBATEJBCKUI

YHUBEPCUTET

NMEHU AKAJJTEMHMKA C. II. KOPOJIEBA»

Tect o ¢usuke Ned-25 neMOHCTpaLIMOHHBINA BapHAHT
1o npeaMety «OCHOBBI MHKEHEPHBIX PACUETOBY
WHcTpykuus Asist MOCTYHAOIINX

JdecaTHYHBIE IPUCTABKHU

HaumenoBa | O6o3nauenn | Muo:xutean | Hammenoa | O6o3Hauenn | MHOXKHTEIb

HHE e HHE e
rara r 10° CaHTH c 102
Mera M 106 MMJLTH M 103
KHJIO K 103 MHUKpPO MK 10 -©
TeKTO r 10 2 HaHO H 10°°
e I 101 ITUKO o 10 12

Koncmanmeut

YUCIIO T n=2314

YCKOpEeHHE CBOOOTHOTO TafieHus Ha 3emiie g =10 m/c?

rpaBUTALMOHHAS [IOCTOSIHHAS G=6,7-101! H-m?/xr?

CKOPOCTh CBETa B BaKyyMe c=3-108 m/c

K02 QHUIUEHT IPOHOPLHOHATLHOCTH B 3akoHe KymnoHa k= =9-10° H-m? /Kn?

MOJyJIb 3apsijia 3JE€KTPOHa
nocrosinHas [lnanka

Macca 3eMiIn
macca ComnHiia

paccTostHue Mexay 3emuieid u CosHLEM

MMPUMEPHOC YUCIIO CEKYHA B roay

47‘[80

e=16-10"°Kn
h=6,6-10" IIx-c

6-10 %% kr
2-10%0 kr

lae. ~1510"m

310" ¢

Coomnouenue mexicoy pa3nudHoIMu eOUHUUAMU

1 OJICKTPOHBOJIBT

Macca wacmuy
AJIIEKTPOHA
MPOTOHA
HEWTpOHA

1>B=1,6-10"% Jx

9,110 3kr ~5,5-10 “a.e.m.
1,673-10%" kr ~ 1,007 a.e.m.
1,675-10%" kr ~ 1,008 a.e.m.




Y 1enpHOE CONPOTUBIIEHUE MEIU 1,7-107 Om: M

VY enpHOE CONPOTUBIICHUE HUKEIS 42:107 Om* M

IInomnocmo

BOJIBI 1000 kr/m® napaduHa 900 kr/m>
poOKHu 250 kr/m3 ATIOMUHHUS 2700 kr/m®
npeBecuusl (cocHa) 400 kr/m° Kenesa 7870 xr/m>
KepOoCHHA 800 xr/m® pTYyTH 13600 xr/m®

IIpu pacuerax NPpUHATH’

YCKOpeHHe CBOOOTHOT 0 NMageHusa g = 10 M/,

cos30°=sin60°= 0,866, cos45°=sin45°= 0,707, sin30°=cos60°= 0,5,
J2 =1414, 3 =1,732.

r=3,14.

YacTtb 1

Yacms 1 cooepocum 21 3a0anue. K 3a0anuam 1-5, 7, 8, 10-19 oaemcs 4 sapuanma
omeema, u3 KOmopvix Mojabko 00uH seisemcs npasuivivim. K 3a0anuto 6 daemces 5 sapuanmos
omeema, u3 KOmopulx MmoabKo 08a A6110mcs npasuivHvimu. B 3adanusx 9, 20, 21 neobxooumo
K Kaxicooll Oykee no0oopams coomeemcmaeayouyio yugpy.

1.

Touka aBMKETCS MO 3aKOHYy X=5+4t—2t>. Koopmunarta, B KOTOpPOH CKOPOCTb TOYKH
oOpaiaercsi B HyJib, paBHa

1) 5wm 2) 10wm 3) Tm 4) 15m

2.

Ha pucynke mnpeacraBineH rpaduk 3aBUCHUMOCTH IyTH S BEJIOCHUIIEANCTa OT BpPEMEHH t.
OHpGI[eJ'[I/ITC HHTEPBAJI BPECMCHU IIOCJIC Ha4dajla ABWIKCHHUSA, KOrla BCIOCHUIICAHUCT ABUTAJIICA CO
CKOPOCTBIO 5 M/cC.

S M R Y 4
200 -t
-------- o
L R 5~ s
S i e
S N N D B

0 20 40 60 Lc

1) ot 50 10 40 ¢
2) ot 30 c 10 50 ¢
3)or10c o 30 ¢
4)or 00 10c



3.
B Ttabnume mnpeacTtaBieHO HW3MEHEHHWE C TEYCHHEM BPEMEHHW KOOPAMHATHI aBTOMOOWIIA,
JBIKYIIETOCS C IOCTOSIHHBIM YCKOPEHHEM BAOJb ocu OX.

MowmeHT BpeMeHH i, c|| 0,0 || 2,0 || 4.0 |

Koopaunara x, m || -3,0 || 0,0 “ 9,0 |

[TpoexIyst YCKOpEHHs ax aBTOMOOMIIS Ha 0Ch OX paBHa:
1) 1,0 m/c? 2)  1,5wm/c? 3) 2,0 m/c? 4) 2,5 m/c?

4.

CkopocTh Tena, OpOIICHHOTO0 BEPTHKAIBHO BHH3 C HEKOTOPOW BBICOTHI, depe3 t1=1 C
YBEJIMYMIIACh TI0 CPAaBHCHHIO C HA4YaJIbHOH B 6 pa3. Bo CKOJIbKO pa3 yBeIMYHTCS CKOPOCTH TEJa
yepes to=2 ¢ nocne Opocka? ConpoTUBICHUE BO3yXa HE yUYUTHIBANTE.

1) 8 2) 9 3) 10 4) 11

S.

Ha wmarepuanbHyto TO4uky Maccoit M = 0,50 Kr AEWCTBYIOT [IB€ CHJIbI, MOAYJIH KOTOPBIX
Fi1 =4,0H u F; = 3,0 H, manpasnennsie oa yriom 90° apyr x apyry. Moayns yckopeHus: a
9TOM TOUKH PaBEH:

1) 2,0 m/c? 2) 5,0 m/c? 3) 8,5wm/c? 4) 10 m/c?

6.

Heb6onpmryro maiidy maccoit 100 r, mokosiiyrocs y OCHOBaHHsI HAKJIOHHOM IIOCKOCTH, TOJIKAKOT
BJI0JIb Hee BBepX. B pesynbraTe maiiba nogHUMaeTcs 0 HAKJIOHHOM IUIOCKOCTH Ha HEKOTOPYIO
BeIcOTY. Ha pucyHke nmokaszan rpaduk 3aBHCHMOCTH MaKCUMAIbHOW BBICOTHI TOAbeMa N miaiobr
OT HavaJbHON KMHETHYeCKOH sHepruu E, koTopyro coobumuim maifbe mpu ee TOJIKaHUH. YTOI
HaKJIOHA TJIOCKOCTH K TOPU30HTY paBeH 45°.

W3 npuBe€HHOr0 HUXXE CIMCKA BEIOEPUTE BCE MPABUIIBHBIE YTBEPIKICHHS.

1. Ecnu coobmuTh maibe HadambHYI0 CKOPOCTh 6 M/C, TO 11aitba MOJHUMETCS 10 HaKJIOHHOM
TJIOCKOCTH Ha BBICOTY OoJiee 2 M.

2. Jlist Toro yToOBI 11ait0a MmoAHsIIaCh MO HAKJIIOHHOM TNIOCKOCTH Ha BBICOTY 3 M, HAaJl0
coOOUIUTH M1ali0e HauaIbHYI0 KHHETHYECKYI0 3Hepruto 4,5 Jx.

3. HaxyoHHas IJIOCKOCTb I Kasl.

4. KoadunueHt TpeHus maifdbl 0 HAKJIOHHYIO IIOCKOCTh paseH 0,5.

5. Tlocne nmoagbeMa Mo HaKJIOHHOM TUIOCKOCTH Ha MaKCUMAaJIbHYIO BBICOTY I1aiiba OCTaHOBUTCS.
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7.
Haiitu nmuHy BOTHBI, €ciiu yacToTa BoJIHBI paBHa 20 11, a ckopocTs 5 M/c.

1) 4wm 2) 100 m 3) 0,25m 4) 0,5Mm

8.

B Bojie mIaBaeT jepeBsAHHBIH KyOuk oobemMoM V=250 cm°. Uemy paBHa MHHHMAIbHAs Macca
rpy3a, KOTOPbII HaJ0 MOJIOKUTh HAa KyOMK, YTOOBI OH IOJIHOCTBIO yiien 1noja Boxy? IlnoTHocTs
Bozb! 1000 Kr/mM3, moTHOCTH ApeBecuHbl 840 kr/m3.

1) 40r 2) 30r 3) 20r 4) 16T

9.

JIBa ToueuHBIX 3apsaa +0 U —( pacloyiokKeHbl Ha OAHOW NPSIMON Ha paccTOSHUHM 3¢ Apyr ot
npyra (puc.a). Ha paccTosiHiH 2 OT IMOJIOKHUTEIBHOTO 3apsjia U I OT OTPULIATEIBHOTO 3aps/ia Ha
9TOH K€ TPSAMOM pacIoiaraloT TpeTuii 3apsia +2( (puc.6).

Onpenenure, Kak U3MEHATCS MOJIYJb HANPSDKEHHOCTU JJIEKTPUUYECKOTO TOJs B TOUYKE A U
MOTEHIIUAJ TOUKH A.

A ) +2q -
+q r 2 | q_ +q g% _ | fi’_
| f 5, | 2 o
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a) 0)
JI1s1 KaXK01 BEJIMUMHBI ONPEACIIUTE COOTBETCTBYIOIUI XapaKTEp U3MEHEHUS.

3anuinuTe B Ta0NHIly BRIOpaHHbBIE UGB AT Kax a0l ¢puznyeckoit BenuuuHbl. Lludpsl B oTBETE
MOTYT TOBTOPSATHCS.

OU3NYECKUE BEJIMYMHDBI X 3HAYEHU A

A) Monynb HanmpsiKEHHOCTH AJIEKTpUYecKoro | 1. YBenuuurcs.

oI B ToOuke A 2. YMEHBIINTCA.

b) IToTenmman Touku 4 3. He usmenurtcs
A b

10.

Tpu TodewyHwIX 3apsaa qi=Co, (2=3Qo ¥ (3=2(o pPaCIOJIOKEHBI, KaK IMOKAa3aHO Ha PHCYHKE.
M3BecTHO, YTO CWJIa B3aMMOAECMCTBHS MEXAY 3apsaaMu qi U (2 paBHa Fip=1 H. Uemy paBHa
CHJIa B3aUMOJICHCTBUS 3apsa0B 3 u 27

‘(?3 qZ‘._

1) 4H 2) 48H 3) 8H 4)  16H




11.
[TpoBonsmas chepa panumycom R umeer 3apsn q= 40 mxKo. [Torennman nmons B neHTpe chepsl
pasen 600 kB. Uemy paBen paauyc cepbl?

1) 8cm 2) 20cm 3) 40cMm 4) 60 cm

12.

[Tnockuii KOHOEHCATOP COCTOUT W3 JIBYX MPOBOISIIMX KBAJIpaTHBIX IJIACTUH, Pa3elIeHHBIX
BO3JIYIIHBIM MPOMEXYTKOM. Kak M3MEHHUTCS 3JIeKTpUYECKass €MKOCTh TaKOTro KOHIEHCATOopa,
€CJIM pa3Mep CTOPOHBI KBaJIpaTa yBEJIMYUTH B 2 pa3a, a pacCTOsIHIE YMEHBIIUTD B J1Ba pa3za?

1) He u3MeHuTCS

2) ymeHbIIUTCA B 4 pasza
3) yBenuuutcs B 8 pa3
4) yMeHbIIUTCS B 2 pa3a

13.
YeMy paBHO CONpPOTHBIICHHE Yy4YacTKa IeNH, U300pakeHHOro Ha pucyHke? CompoTHBIECHHE
K101 JIaMIouku paBHO 21 Owm.

&

1) 70m 2)  140m 3) 210m 4)  420m

14.
Ha pucynke m3o0paxeH y3en HEKOTOpOW clokHOW nenu. Bemmumubl TokoB 11=2 A, =1 A,
Is=1 A. BeiOepute 0TBET, KOTOPOU MOTUMHSIETCS TIepBOMY npaBuity Kupxroda

1) 1,=3A 2) 1:=4A 3) I,=9A 4) l4=7A
15.
HaiinuTe BHyTpeHHEE COMPOTHUBIICHNE UCTOYHMKA, €CITH TIpU 3aMeHe conpotuBiieHust R1=3,0 Om

Ha R2=10,5 Owm, KII/] ncTrounrka yBeIH4uCs BABOE.

1) 70m 2) 6,50m 3) 60m 4) 5,50m



16.

Cnupane HarpeBaTeIbHOIO JJIEMEHTa JOJDKHAa UMETh comnpoTtuBieHne R=30 Owm npu
temneparype 900°C. Tonmuna mposomoku 3 Mm% Kakoif mIMHBI HYXKHO B3STh IPOBOIOKY,
YTOOBI U3TOTOBUTH TAKYIO CIIUPAIIb?

VaensHoe —compoTuBienne MeTamta p=11-107 Owm-'M, TemmepaTypHblii Kod(QuImeHT
conporusiernus a=0,0001 K.

1) 421wm 2) 478m 3) 54wm 4) T5wm

17.

[Tpr HUKETMPOBAHUM TUIACTUHBI €€ MOBEPXHOCTh MOKPHIBACTCS CiIoeM Hukelns tonmuHoi 0,06
MM. OrmpenenuTe CpeAHIO IUIOTHOCTh TOKa, €CIM BpeMs HHUKEIHpoBaHUS 2,5 daca.
DIeKTpoXuMIdecKuii xkBuBaneHT Hukens 3-107 kr/Kn. ITnotaocTs Hukens 8800 kr/me,

1) 163AM2  2) 173AM2  3) 196 AM2  4) 110 A/m?

18.

[TpoBOIHUK MOMEIICH B OJHOPOAHOE MArHUTHOE ITIOJI€ TaK, KaK MOKa3aHO Ha pHcyHke. Kak
HamnpaBlieHA CWJIA, NCHCTBYIOMAs HA MPOBOAHWK C TOKOM, CO CTOPOHBI MAarHUTHOTO TIOJIS?
Bekrop MarHUTHON WHIYKIIMU TEPHCHIUKYISPEH IUIOCKOCTH YEepTeXKa M HalpaBleH K
Ha0JII0IaTEIII0

® ® @I
® oYe
®© ol

1) x HaOmo1aTento
2) oT HabmoMaTeNs
3) BeBO

4) BrpaBo

19.

B ognopognom marHuTHOM nosie ¢ uHaykuuei 0,2 Tin HaxoauTcs mpsIMOM MPOBOAHUK JITMHOU
20 cm maccoii 40 T, KOHIIBI KOTOPOTO MOJKIOYEHbl THOKUM ITPOBOIOM, HAXOISAIIEMCS] BHE TOJIS,
K MCTOYHUKY TOKA. [[pOBOAHUK pacIionokeH NepueHaUuKYISIPHO BEKTOPY MarHUTHOM MHIYKIUH.
Cuna TspKecTH ypaBHOBeIIMBaeTCs cuiloil Ammnepa. Uemy paBHa cuia TOKa B IPOBOJHUKE?

1) 100 A 2) 50 A 3) 10A 4 5A

20.

Yactuma Maccod m, umeromas 3apsan ( > 0 u oOnamaromas B
HayaJIbHbIM ~ MMIYJIbCOM  Po, BJETaeT B  OJHOPOAHOE d ®
snekTpuueckoe moje. [Ipoias B HEM paccrosHue d, gactuia q
BBUIETAET U3 DJIEKTPUYECKOTO MOJIA U MONAJAET B OJHOPOIHOE ~ @B—= ®
MarHuTHOE ToJie ¢ MHAyKnuer B (cM.pucyrok). M3sectno, uto3a ™| Py
BpeMsl JIBIDKEHHMS B DJIEKTPUUYECKOM TMOJi€ MOAYJIb HMITYJIbCa ® ®
YaCTULI YBEJIUYUIICS B TP pasa.

YcTaHOBHTE COOTBETCTBHE MEXKIY (PU3NYECKUMH BEIMUYMHAMU U (POpMyIamu, MO KOTOPBIM HX

MOKHO paccuuTaTh. K Kaxaoil Mmo3uumu mnepBOro croidla MoadepuTe COOTBETCTBYIOLIYIO

®
®



NO3MLIMI0O U3 BTOPOrO CTOJNOIA U 3amMIIUNTe B TaONUIly BbIOpaHHbIE IUQPHI MO
COOTBETCTBYIOIIMMHU OyKBaMHu.

ON3NYECKUE BEJIMUNUHBI X 3HAUEHUA

A)  yckopsiomas pa3sHOCTb  MOTEHIMAJIOB 4p 3P,

3IEKTPUYECKOTO MOJIsI 1) W 2) q_B

B) paauyc OKpy>XHOCTH, TI0 KOTOPOi OymeT )

JIBUTAThCS YaCTUIIA B MATHUTHOM I10JI€ 3) 4p, 4) 3p,9B
mqd

A |b

21.

B uneansHOM KOJIE0ATEIEHOM KOHTYPE MPOUCXOISAT CBOOOTHBIC SJICKTPOMArHUTHEIE KOJIeOaHuUs
¢ yactotoi ®. B moment Bpemenu t = (0 cuma Toka, TEKylIero d4epe3 KaTylIKy, Oblia
MaKCHMaJIbHOU U paBHOH lo.

YCcTaHOBUTE COOTBETCTBUE MEXIY (U3NYECKUMHU BEIUYMHAMHU M 3aKOHAMU HMX HM3MEHEHUS C
TeYCHHEM BpeMeHH. K KaKoW TO3WIMH IEpPBOr0 CTOJOIMA IMOAOEPHUTE COOTBETCTBYIOIIYIO
MO3UIMI0 U3 BTOPOro CTOJOLA W 3amuIIUTe B Ta0nuily BbeIOpaHHBIE WUGPBl  TOJ
COOTBETCTBYIOIUMH OyKBaMHU.

OUBNYECKAS BEJIMUMHA OOPMVIJIA
A) 3aBHCHMOCTB OT BpeMeHHU t 3apsia ( I, . I
KOEJICHCATOPA 1) Zsm wt 2) ECOS wt
b) 3aBucumocTh OoT BpeMenu t cuiibl ToKa |, 3) lo cos wt 4) Iy sin wt
TEKYILIETO Yepes3 KaTylIKy

A |b

Yacts 2
B 3a0anusax 22-26 omeemom aensemcs uucio, pagHoe 3HAYEHUr Gu3U4ecKol 6eauduHbl
6 coomeemcmayowel edunuye usmepenus. Kaowcoyro yugpy u 3Hax «mumycy, eciu yucio
ompuyamenvHoe, nuwiume ¢ 0moeibHoU Kiemouxe. EOunuyvl usmepenus guzuyeckux eeauyun
nUCAms He HYHCHO.

22.

I'py3 maccoii 200 r noABelIeH Ha NPy XUHE K NOTOJNKY JudTa. JIndT paBHOYCKOPEHHO JABMKETCS
BHM3 C yckopeHHeM 2 M/C?, Habupas ckopocTh. KakoBa KeCTKOCTh MPYKHHBI, €CIH yTHHEHNE
€€ MOCTOSIHHO U paBHO 1 cm?

OrtBer: H/m

23.

Jo 3ambikanus kimoya K B snexkTpuueckoi menu, m300pakeHHON Ha cxeMe (CM. pUCYHOK),
ueanbHbI BoabT™MeTp V mokasbiBan HanpsbkeHue 9 B. Ilocne 3amblkaHus Kitoya MealbHBINA
amriepMeTp A mokaseiBaeT cuwiy Toka 0,4 A. KakoBo BHYTpeHHEE COMPOTHBICHHE HCTOYHHKA
ToKa? ConpoTUBIIEHUS PE3UCTOPOB YKa3aHbl HA pUCYHKE. OTBET OKPYTJIIUTE 10 JECATHIX.

OrtBer: OMm
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24.

B wuaeanbHOM KoJeOaTelbHOM KOHTYpe (CM. PHCYHOK) HAIpSDKCHHE MEKAY OOKJIaaKaMu
KoHieHcaTtopa Mensiercs 1o 3akony Uc=20-sin(5000t+7). MakcumalibHOE 3HAYCHHUE CHITbI TOKA B
KOHTYPE Imax=2MA. Onpeenute 31eKTpOEMKOCTh KOHCHCATOPA.

OrtBerT: MkD

25.

[TmacTiHBI O60JBIIOTO MO pa3MepaM IJIOCKOTO KOHJEHCATOpa PacIoOKEeHbl TOPU30HTAIBHO Ha
paccrosiuun 0=2cMm apyr ot apyra. Hampsbkenue Ha miacTHHax KouzeHcaropa 10 xB. B
MIPOCTPAHCTBE MEXKY TUTACTHHAMH TIaJIaeT Karuis )KUAKocTu. Macca karum m=5wmr. [lpu kakom
3HAYCHUU MOJIYJIS 3apsjia Kamum e€ CKOpOCTh OyJeT MOCTOsSHHOW? BrwsiHueM Bo3ayxa Ha
JIBIDKEHUE KaIUIi MpeHeOpeyb.

+
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OrtBer: 1019 Kn
26.

JIBoifHasi 3Be3/1a BpaAIIAeTCsl OKOJIO OOMIero IeHTpa macc ¢ mepuogoM =10 3eMHBIX CYTOK.
Maccrhl OTIEIBHBIX 3BE3I M1=10% kr u M2=3-10% kr. Haitrtu paccrosinue R Mexay 3Be3namu.
OTBeT OKpPYTIUTE A0 LETBIX.

OTtBeT: 1010 M



OTtBeThI YacTh 1

1 2 3 4 5 6 8 9 10 11 12
3 4 2 4 4 24 1 21 1 4 3
13 14 15 16 17 18 19 20 21
2 2 1 4 3 3 3 12 13
OTBeThI YacTh 2
22 23 24 25 26
160 1,3 2 10 8




