3ananusi 0oTOOPOYHOrO 3TANAa
Ommmnuanbl MKOJAbHUKOB CaHKT-IleTepOyprckoro rocy1apcTBeHHOr0 YHHBEPCUTETA 10
«Du3uKe»
10 kaacc

3AZTAYA Ne 1
«Jluxa beda — nauano»

JleficTByrOIIasi MUKPOMO/IEb aBTOMOOWJISI MMEET JIBUTATeIh BHYTPEHHErO CrOpPaHus M JBa TOII-
JIMBHBIX 0aKa — OJMH C GEH3MHOM, IPYroi ¢ razom. Ha rase ABHrareinb pa3sBUBACT YCKOpEHHE dp = 3 M/c%,
U ra3a B Oake xBaraeT Ha pabory B TeueHue {,=6c. Ha OeH3uHe nBUraTenb pa3BUBACT YCKOPEHHUE
as=4M/c?, u GensuHa xBaTaeT Ha paGoTy B TedeHHe ts=3c. TOILUIMBO MOXHO HCIIONB30BATH B IPOH3-
BOJILHOM TOpsijike (B JIF0OOH MOMEHT 0aKd MO’KHO MIHOBEHHO BKJIFOYAaTh, BBIKJIHOYATh U MEPEKIIIOYATH,
HO HEJIb3sl BKJIIOYATh X OJHOBPEMEHHO). [IpH OTKIIIOYEHHBIX WM MYCTHIX OaKax MOAE/b UJAET M0 HHeP-
LIMH C [OCTOSIHHBIM TOPMO3SIEM YCKOPEHHEM do = —2 M/c2. TIporpaMma nepekIoueHHi BBOIHTCS B MO-
JIeJTb TIEpEe/l CTapTOM U 110 XOAY JABIIKEHHS He MeHseTcs. Kpome Toro, B MO/iesib BMOHTHPOBAH TaK Ha3bl-
BaeMbIi «UEPHBIN SIMUK». ITO MPUOOP, KOTOPBIH BKIIFOYACTCS B MOMEHT CTapTa U paboTaeT J0 MOJTHOMN
OCTaHOBKHM Mojeiu. B kaxapiii MoMeHT () OH OJHOBPEMEHHO M HE3aBHCUMO (DUKCHPYET 3HAUCHHS HE-
CKOJIbKMX KHHEMATHUYCCKHUX MapaMeTpOB, B TOM YHCJIE€ MIHOBEHHYIO CKOpOCTh V(t), MpOMAeHHbIH MyTh
S(t) u cpenntoro ckopocTb Vp (1), ZOCTUTHYTYIO Ha TEKYIIM MOMEHT ¢ Hadasa crapta. OnpeneanTs Mak-
CHUMaJIbHO BO3MOYKHBIEC 3HAUCHHS Ka)IOr0 W3 yKa3aHHBIX MMapaMeTPOB «UEPHOro siuka». Hailtu coot-
BETCTBYIOIINE UM MOMEHTBI BPEMEHHU.

3AZJAYA Ne 2
«Kax ck603b 3emnt0 npoganuicsay»

I'opona «A» u «B» pacnonoxeHsl Ha OJJHOM MEPUAMAHE IO pa3Hble CTOPOHBI OT 3KBAaTOpa, HO Ha
OJIMHAKOBOM OT HETO paccTossHUM. Takum o0pa3zom, ux reorpaduyeckue mupotsl B CeBepHOM U, COOT-
BETCTBEHHO, B IO)XKHOM noiymapusx 3aJaroTcsi OJHUM M TEM XK€ YUCIIOM. B HaleM ciydae OHO paBHO @o.
Me:xy 3TUMU TOpOAAMU MPOPBIT CKBO3b TOJIIY 3€MJIM MPSIMOM TOHHEINb
(cM. PUCYHOK), B KOTOPOM IPOJIO’KEH KeNe3HOJIOPOXKHBIN MyTh. B mpe-
HEOpEeXEHUHM JTMCCUIATHUBHBIMU CHJIAMH, COOOILEHHE MEXIYy TOopoAaMH
«A» 1 «B» MOXXHO OCYyIIECTBIIATh 0€3 3aTpaT KakUX-I10O0 MOCTOPOHHUX
MCTOYHUKOB 3Hepruu. Baron 0e3 Ha4aqbHOrO TOJYKA MPOCTO OTIIYCKAaeT-
csi B CBOOOJIHOE BM)KEHHUE MO TOHHENIO U3 OJHOr0 MyHKTa B Apyroi. Ilo-
CKOJIbKY TOHHENIb B JII0OOH TOUKE MMEET «rpaBUTALIMOHHBIN» YKJIOH K
CBOEH cepeiMHE, TO CUIIBI 3¢MHOTO NPUTSHKEHUS Ha NIEPBOU MOJIOBUHE ITY-
TH OynyT pa3rOHSATh BaroH, a HA BTOPOU - CTOJb )K€ YCHEIIHO TOPMO3UTh
€ro, TaK YTO B KOHEYHOM ITyHKTE BarOH OCTAHOBUTCS CaM.

Bonpoc Nel. Cxonbko BpemeHH 3aiimeT 3T1o myremectsue? (Iloackas-
Ka: YCTAaHOBUTE AHAJIOTHIO MEXAY JIBUKEHHEM BaroHa B TOHHEJE U KOJEOaHUSIMU
rpy3a Ha MpYy>KUHKeE).

Bonpoc Ne2. K noTONKY BaroHa mojBelIeH MaTeMaTHUYeCKUH MasiTHUK, IEpHO]] KoleOaHUH KOTO-
poro B HOpMaJbHBIX yclOBUsX paBeH T,. B xakux mpeaenax OyneT U3MEHSTHCS Iie-
puona ero konedaHuid (0T Trin 10 Trmax) BO BpeMsi TAKOTO MyTEIIECTBUS?

Bonpoc Ne3. KakuMm OyneT meproj KojeOaHW MasTHUKA, €CIH BaroH OCTAaHOBUTH B TOM MECTE
TOHHEJNA (YepHas TOYKAa Ha PUCYHKE), U3 KOTOPOro HalpaBJIEHUE HA LIEHTP 3eMIIu
COCTABIISIET YTOJI 0. C 9KBATOPHATLHOU TUIOCKOCTHIO?

3eMJII0 CYMTATh OJHOPOIHBIM IapoM. Bpamennem 3emin npenedpeys.

DKBaTOD

3AZTAYA Ne 3
«/lepotcambcs 00 nocneoneco» ‘”
K tonkomy 06pyuy maccoit m = 0,8 kr (Hanpumep, 0001 BEIOCUIIETHOTO KO-
Jieca) MPUBS3BIBAIOT CHAPYKU OJUH KOHEI J1€2K020 HEPACMANCUMO20 MOHKO20 M
TpOca M IJIOTHO HAaMaThIBAIOT Ha 0001 HECKOJIBKO BUTKOB. K 1pyromy KoHILy Tpo-
ca MIPUBS3BIBAIOT TPY3 Maccoi M. 3areM Tpoc MepEeKUIbIBAIOT Yepes3 geckuti 00K,
3aKpeIUICHHBIN Ha BEpIINHE BBICOKOTO 21d0K020 CTOJI0A, U YIEPKUBAIOT BCIO CHC-
TEMy B IOJIOKEHUH, yKa3aHHOM Ha pucyHke. [Ipm 3ToM 00e dacTu Tpoca, CBU-




caromue ¢ 0JI0Ka, HaXOAATCS B BEPTUKAIBHOM ITOJIOKEHNUH, a 00pyd Kacaetcsi ctonba. [locime Toro, kak
CUCTEMY OTIYCKAIOT, OOpYY HAYMHAET PACKPyUUBATHCS (IPOTHUB YaCOBOM CTPEIKH HA PUCYHKE), H OJTHO-
BPEMEHHO, €ro IICHTP HauyMHaeT ABHraThcs BHH3. [IpH 3TOM rpy3 Bce BpeMs OCTAeTCS Ha HCXOIHOM
YpOBHE.
Haiitu maccy rpy3a (M) u yckopeHue entpa oopyda (a).
3AJIAYA Ne 4
«Tuwe edewts...»

PaccrosiHne Mexy nepeHeil u 3aqHei ocsiMu aBTOMOOWIISI paBHO L, a paccTosiHME MKKAY JIEBBIMU

U MPaBBIMU KOJIECAMHU cocTaBiisieT BennuuHy D. LleHTp Macc aBTOMOOWMIISE paciiosioxeH Ha BbicoTe h Haj

JOpPOrofl M MpoeLUpyercss Ha Hee MEeXIy OCAMU Ha paccTossHMM AL oT mpoekuuu nepegHeid ocu

(0<4<1). KoadhdurmeHT TpeHHst MEKAY IIMHAMH U IOPOXKHBIM TTOKPBITUEM PABEH L.

Bonpoc MNel. Tlpennonoxum, 4TO Ha TOPU3OHTAIBHOM y4YacTKe JAOPOTM aBTOMOOMWIIb BXOJAUT B KPYTOH
IIOBOPOT Ha HEJONYCTUMO BBICOKOM ckopocTH. C uero Haunercs it Hero JATII (noposxHo-
TPAHCHOPTHOE NMPOUCIIECTBUE) — C ONPOKUIABIBAHHS HAOOK MIIM C 3aHOCA B KIOBET)?

Bonpoc Ne2. Kakoe MakcuMaiabHOE YCKOpPEHHE (a4™) CMOKET pa3BUTh TaKOM aBTOMOOWJIb Ha MPSMOM Io-
PU30HTAIILHOM YYacTKE JIOPOTH, €CIM Y MOTOpa U30bITOYHAS MOIIHOCTb, BEAYILUMU SIBIIS-
I0TCSI 3a0HUe KoJleca, a CeTIeHre ¢ J0POroH (1) J0CTaTOYHO BETUKO?

Bonpoc Ne3. Ilpu kakoM MUHUMaJIbHOM 3HaueHUH K03 duimenTa TpeHus (Lmin) MOXKHO JOCTHYb TAKOTO
yckopeHus?

[TomuepkHeM, 4TO MPH MOJHOW pa3rpy3ke NepeAHUX Kojec aBTOMOOMIIb MOJHOCTBIO TEPSIET pyJie-

BOE YIPABJIEHUE, YTO, BIIPOYEM, HE MPEMATCTBYET €ro NPSIMOIMHENHOMY JABUKEHHUIO B TEUEHUE KaKOIo-

TO BPEMEHHU. A BOT JajbHENIIEe YCKOPEHUE YXKE IPUBOIUT K ONPOKUAbIBaHUIO Ha3zal. [Ipome Bcero sToT

3 heKT AeMOHCTPUPYETCs Ha MOUIHOM MoTtoumkie. IlpodeccnonanbHble MOTOTOHIIMKH OYEHb YacTo

MOJTHUMAIOT CBOETO «KOHS» «Ha JbIObI» 1ociie nodeanoro gpuuuma. [Ipu sToM 0HU, €cTeCTBEHHO, HE J10-

BOJIAT JIENIO JI0 JIOTUYECKOTO KOHIa». A BOT HMHBIC IOOUTENM» OBICTPBIX CTAPTOB HEPEAKO TYT K€ U

«(UHUIINPYIOT», YXKE Ha CIIUHE.

3AJZTAYA Ne 5
«lImuya 6 xnemre»

Ha gnunHHYyI0 2na0Kkyio 2opuzonmanvhyio CULly Hafiedu TpU OyYCUHKHU U PACIOJIOKUINA UX Ha HEKO-
TOPOM PAacCTOSTHUU APYT OT Apyra. byCHHKM UMEIOT Macchl, COOTBETCTBEHHO My, M1 U My, MPUYEM Macca
cpenHei OycuHKH (M,) CYIIECTBEHHO MEHBIIIE MacC OKPYKAIOIIUX €€ coceZoK (M, <<Mj u M, <<my,). B
KaKOH-TO MOMEHT cpejiHel OyCHHKe COOOIIMIN CKOpPOCTh Vo B OJTHOM M3 HalpaBJIeHUI, U OHa Hayaia
CKOJIB3HTH 110 CIIMIIE «TYJa-CIJIa» MEXIY CBOMMH «TSKEIBIMH» COCEIKaMH, IIOOYEPEIHO OTPAXkasiCh OT
HHX a0CONIOTHO yrpyrum oOpazom. Kakux npenenbHbix 3HadeHuid (V1 U V2) TOCTUTHYT CKOPOCTH Kpaii-
HUX OYCHMHOK I10CJIe OYEHb OOJIBLIOrO YMcia COyJapeHuil ¢ HeHTpalbHOM? BeceMu nuccunaTUBHBIMU CH-
JaMU IpeHeOpeyb, IIMHY CIUIbI CUNTATh HEOTPAaHUUYEHHOH.

3AJIAYA Ne 6
«Ha ece 4 cmoponwvy

Ta30BBIii Tporecc 3amaH ypaBHeHueM P-V"=const, roe N — npousBoibHOE 4uCio (—o0 <N < +00).
[TpuBeneHHOE COOTHONIICHUE HA3BIBACTCS KYPABHEHUEM NOAUMPONbL», YACIO N — ee TIoKa3aTeseM, a caM
nporecc — NOIUTPOIIMUYECKUM. B TakoM BHie MOXKHO MpeCTaBUTh JIFOO0H ra30BbIii Mpolece (eciy He Ha
Bcell PV-nuarpamme, To, o kpaiiHel Mepe, B HEKOTOpOil ee 00iacTH, MycTh U OYeHb MalleHbKoM). B Ta-
KOM IIpoliecce MoJisipHasi (T.€., B pacdyere Ha | MoJib) TeroeMkocTh rasa (C) octaeTcs HeM3MEHHOM.

Jlnst oTBeTa Ha CIEIYIOIINE BOTPOCHI BOCIIOJIB3YHTECh OCHOBHBIMH COOTHOUICHHSIMH |-TO Haudama
(1-ro 3akoHa) TEPMOIMHAMHKH B U PepeHInanbHoil hopme. PyKoBoICTBYITECh TaKKe ONpeIeIeHneM
U camblM 00wuM CMBICIIOM TaKUX MOHSATHH, KaK «menioemxocmoby» U «yoenvuuitiy. Ilocnennee o3HayaeT
«8 pacueme Ha KOAUYECMBEEHHYIO eOunuyy» (HAIIPUMED: «KT», «M ' », ITyKa, TI0KUHA, MOJIb U T.]I.)

Bonpoc Nel. Uemy paBeH mokaszaTellb HOJUTPOIBI ISl KaXKI0TO U3 YEThIPEX CTaHJAPTHBIX U30MpoIiec-
cOB (M300apHBINA, H30XOPHBIHM, H30TEPMHUUYECKHH, annadaTnyeckuii)?

Bonpoc Ne2. Kak KOIM4eCTBEHHO OICHUTH (HE MO (opmysiaM, a U3 OOIMMUX COOOPaKEHUI) TETUIOEM-
KOCTh rasa B uzorepmuueckom (Cr) u aquabarudeckom (Cs) mporeccax?



Bonpoc Ne3 (ocnoenoit). KakoBa (B camoM 00IIIeM BHJI€) MOJIIpHAs TETUIOEMKOCTh OJITHOATOMHOTO Ta3a
(Ch) B mosmuTpoOIIMUecKOM mporecce ¢ nokaszarenem N? OOOOMIUTH MOTyYCHHBIH Pe3yabTaT
IS TF0OOTO ra3a, MOJIEKYJIbl KOTOPOTO UMEIOT | CTENeHeH CBOOOIBI.
ConocraBute noayuennyto it C, gpopmyny (u3 Bonpoca Ne3) ¢ nzBectHsiMu 3HaueHusAM Cp u Cy, a
TaKKe C pe3yJibTaTaMH OLIEHOK U3 Bompoca Ne2.

3AJZTIAYA Ne 7
«Haewwv 100 % ...277»

TennoBas mammHa paboTaeT Ha OJJHOATOMHOM Ta3e. Ee mOJIHBIN UK COCTOUT U3 TPEX H30IPOIEC-
COB: M300apHBIIl — W30XOPHBIA — aJnadaTHUECKU, MPUYEM IOJOXKUTENbHAsE padoTa coBeplIaeTCs MpU
n300apHOM Ipolecce.
Bonpoc Nel. KakoBa BepxHss TeopeTndeckas rpanuia (7*) mist KITJ] Takoi MalMHbI, €CJIM HE HaKJIabl-
BaTh OTPaHMYCHUH (HU CBEpXY, HU CHU3Y) Ha ee mpeelibHble napamerpsl P,V,T?
Bonpoc Ne2. MoxHO 11, TOMEHSIB yKa3aHHBIE H30MPOIIECCH «POJIIMUY», CO3/1aTh MAIUHY ¢ Oolee
BoicokuM KIII ? Ecnu na, TO kakoBa ero BepxHsisi rpaHuia’?

3AZJAUA Ne 8

«Ymenue omenmynanivy

B 3akpeitom nuimuaape oobemom V = 1,5 51 HaxoaaTcss My =2 T BOABI U Mz = 1 T yIJIEKHUCIIOro rasa,
pa3feneHHbIX CBOOOJHBIM HEBECOMBIM TOHKHM MopuiHeM. Hailitm o0beM KakaoW W3 yactedd mnpu
T = 100°C, cuurasi, 4TO ra3sl MOAUMHAECTCS ypaBHeHuto Kianelipona-MeH/ieneesa.

3AJJAYA Ne 9
«lIpunecennvie sempom»

B cxeme, ykazaHHOW Ha pPHCYHKE, BCE COIPOTHBIIE- |

HUs ofuHaKoBBI U paBHBI R = 10 Q). M neanbHble HCTOYHU- I
ki Toka umerot IJIC €1 =10B, u &, =20 B, cooTBeTCTBEH- | &2
HO. Tpu 83aumHO yoanennvlx Opye om Opyea MeTallInde- I

CKUX Iapa paauycamu, CcoOTBeTCTBeHHO, I1=90 cmM, &

r,=18mMur3 =90 ¢cM HOACOETUHEHEI K CXEME IMHHBIMHU ~

TOHKMMH TIPOBOJIaMH, KaK MOKa3aHO Ha pucyHke. Haiitu
toku (l1 u l2), mporekaromue yepe3 nepBblii 1 BTOPOH uc-
TouHHK ¥ 3apsaabl (Q1, Q2 u Q3), HATEKIIHE HA KAXKIBINA U3 r rs
1apOB, €CITM U3HAYAJILHO OHU OBUTH HE 3apsKCHBI.

CumBon Q o3Hauaetr «Om». DTO ycrapeBiiee 000-
3HAa4YCHHE KCIIOJIb30BAaHO HAMH BO M30€KaHWE ITyTaHUIIBI
Mexy 0ykBoit «O» u udpoit «0».



