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METOINYECKHUE YKA3AHUSI

JlarHOE mocobue mpencraBiseT coboi COOPHMK 3aad IO HEPBOM 4acTH Kypca
obmelt Gu3MKy, NpeATaraeMbeIX CTYJCHTaM TEXHHYECKHMX HAIPaBIEHH IOATOTOBKH
JUIs CaMOCTOATENBHOTO PEIICHU] B Ka4eCTBe MHAMBHUAYAIBHBIX KOHTPOJBHEIX 3a/1a-
Huid. [Ipemnaraemoe moco6ue MOXeT TaKKe NPUMEHSTHCS B KAuecTBE 3a0aHMil Iy
MHMBARyaIbHBIX HOMamHmx pabor. C6opHuK coctouT m3 30 3amaHuit, pasGHTHIX
Ha TpH pazfena. B xaxzmom 3amanum — 20 THIOBBIX 3a1a4 IJIT CAMOCTOSTEIEHOIO
peIleHus KaXIbIM CTyJeHTOM. B moco0uy He mpHBOASTCS (GOPMYJIBI ¥ 3aKOHEI M HE
paccMaTpUBAIOTCS IPHMEPHI PEICHHUS 3a1aY.

3anmaun, oOBABICHHBIC MpEMOojaBaTelieM Kak IOMallHee 3ajlaHhe, PEelialoTcs H
CHIAIOTCS Ha IIPOBEPKY IT0 Mepe W3yueHHUs MaTepraiia Jubo B CPOKH, YKa3aHHbIE Ipe-
nojaBaTeneM. BEIONHEHHe NOMaIHUX 3allaHUil BXOJAUT B 00s3aTebHBIN yaeOHBIN
rpadux no ¢usmke. [Ipu perenun 3ama4 HeOGXOAUMO MAKCHMAIBHO MCIIONH30BATE
KOHCIIEKTHI JIEKITH, 00pa3Ibl pelleHuii 3a1a4, pa3o0paHHbIX Ha IPAKTHIECKUX 3aHsI-
THAX, a Takke y4eOHbIe U METOIYecKre TOCO0¥s, peKOMEHJOBAaHHbIE TIPEIo/JaBarTe-
neM.

IIpn moaroToBKe ¥ MPOBEAEHNH KOHTPOIBHON PaboTHI 3apaHee COOOINAlOTCs HO-
Mepa 3aJJaHHi, KOTOpEIe HEOOXO0ANMO CaMOCTOSTENBEHO pa3o0paTh JoMa, U KPHTEPUH,
10 KOTOPHIM OyZeT MPOBOAWTECS IPOBepKa KOHTPOIBHBIX paboT. Bapuant nasnaua-
eTCsI HeTIOCPEACTBEHHO Ha 3aHSTHH, IIOCBSIIEHHOM KOHTPOJIBHOH pabote. Brimonye-
HEE KOHTPOJBHOM paboTHI mpexroaraeT cBoOo[HOe BiIafeHue hopMyliaMu, 3HaHHE
OCHOBHBIX 3aKOHOB U CITOCO0OOB pEIICHU 3a/1a.

O6menpuHATEIe TPeOOBaHMS K O(OPMICHHIO 3a1a4:

® aKKypaTHOe O(OpMIEHHE PEIIeHHH B OTAEIBHON TETPajy MM Ha CIBOCHHBIX
JIHCTaX C O0S3aTeNIbHBIM YKa3aHHWEM JIMIHBIX NaHHBIX ((haMminy, UMeHH, HoMepa
rpynED);

o o0s3aTeNbHOE yKa3aHKe HoMepa 3aJjadd U MCIOJIb30BaHue obo3Hauenuii: «/la-
HO:», «Haiitn:», «Pemenue:», «OTBeT:»;

o U1 GONBINMHCTBA 33184 BRIIOJIHACTCS HOSCHUTENBHBIH PUCYHOK, Ha KOTOPOM
JIOJDKHBI OBITH OTMEUEHBI 8ce OOBEKTHI U BEIHECEHHI 6ce (hI3MIecKye BeIHIUHEL, yII0-
MHHACMBIE B YCJIOBHH W B PEIICHUH 3aJ[aull (B PEIKUX CIydasx pUCYHOK He TpeOyeT-
cs);

® BCE HCIOJIB3yeMbIe B PELICHHUH 3aJadyl 3aKOHBI U (OPMYJIIBI TIPUBOIITCS O~
HOCTBIO, pacdeTHbIe (HOPMYIBI OAPOOHO BBIBOAATCA, MOCIIE KaXKHOM MaTeMarHde-
CKO# BBIKIIaJKU JJOJDKHO OBITH JaHO HCUEpIIBIBAIOIIEE TOSCHEHHUE;

e 3ajava peraercs B o0IeM BHJE, T.e. BEIBOAUTCS KOHEYHas pacueTHas GpopMy-
Jia, B KOTOPYIO BXOJIT TOJNBKO M3BECTHBIE BEIMYMHE! (IIPOMEXYTOYHBIEC BEYHUCICHHS
JOIYCKAIOTCS TOJHKO B TOM CIIydae, KOT7Ia pelleHue 3a/1aqyi IPOMO3/IKO);

® 10 pacueTHBIM (PopMynaM IPOBEPSIOTCS Pa3MEPHOCTH HCKOMBIX BEIUYMH,
pacu&éThl BBIIONHSAIOTCA C TOH TOYHOCTHIO, C KOTOPOH 3aflaHBl MCXONHBIE JaHHEIE
(0GBIYHO f{Be-TpH 3HAYAIIMX LEDPEI); |

® 3aMKCHIBACTCS MOJHBIA OTBET HA BCE BOIPOCHI 33 [adH.



ITocobue HampaBieHO Ha (GOpPMHpPOBaHHE OOLIEKYIBTYPHBIX M MPO(ECCHOHANE-
HBIX KOMIIETEHLIHH, COOTBETCTBYIOIUX TPeOOBaHMUAM (ellepallbHBIX T'OCYIapCTBEH-
HBIX 00INe0Opa30BaTeNbHBIX CTaHAAPTOB BBICHIETO IPO(ECCHOHANIBRHOrO 06pa3oBa-
HUA ¥ OOIMM 0O0pa30BaTeNbHBIM MpOrpaMMaM Ui HAlpaBIEHHH MOATOTOBKU
140400 (13.03.02) «OneKTpoIHepreTHKa M 3NEKTPOTeXHHKa», 150100 (22.03.01)
«MatepuasnoBesieHle ¥ TEXHOJOTHH MaTephaioB», 150400 (22.03.02) «Metamtyp-
rus», 151900 (15.03.05) «KOHCTPYKTOPCKO-TEXHOIOTHIECKOE ObeCIeYeHrne Malln-
HOCTPOMTEIBHBIX IPOU3BOICTB», 220700 (15.03.04) «ABTOMATH3ALMS TEXHOIOTHYE-
CKMX IPOIECCOB M MPOU3BOACTB», 231000 (09.03.04) «IIporpaMmHas HHXKEHEPHsI»,
261400 (29.03.04) «TexHONOrHS XyNOXXECTBEHHON 00pabOTKH Marepranosy», 270800
(08.03.01) «CtpoutenscTBo.

Ipu cocTaBieHUH JAaHHOTO NOCOOHS MCHIONB30BAIUCH COOPHUKH 33184 10 (U3H-
ke [1,2] ln paHee usjaHHble y4eGHbIe mocobus [3]. [lns usydenus: TeopeTHyeckoro
MaTepHalla CTyJeHTaM IpeJjIaraeTcs II0Ib30BaThcs ydeOHuKaMu 1o ¢usuke [4, 5] u
METONYEeCKIMH II0COOHSIMH, 00yJaroIiero xapakrepa [6].

KHHEMATHKA

3apnanue 1. KunemaTnueckue ypaBHeHHUs

1.1. Touka OBMKETCS TaK, YTO 3aBUCUMOCTH KOOPAMHATHI OT BPEMEHU OIpeeis-
ercs ypaHerueM x =10+ 15¢ — 3¢* . Halftute IPOEKITHIO HA OCh X CKOPOCTH M YCKO-
PEHHSI TOYKH Yepe3 2 ¢ Iocie Havana ABMXKEHUS. B Kakoif MOMEHT BpeMeHH IIpOeK-
L¥IsI CKOPOCTH OYZET paBHA HYIIO.

1.2. HavanbHast CKOPOCTb IPSIMOJIMHEHHOTO ABMXXEHHSI TOYKH 7 M/C, a €€ ycKope-

Hue 2 M/c%. 3armicath ypaBHeHMe JBIKeHHs X = X(f) W ompenenuTh IepeMeleHue

TOYKH 32 ACCATYIO CEKYHIY.
1.3. 3aBuUCcUMOCTH KOOpAUHATHEI T€la OT BPEMEHU IIPU HpHMOHHHeﬁHOM JABHXE-

HUH JIaeTCsl ypaBHeHWeM X =1+ 5f+ t*. Haiinure CPEeIHIOI0 CKOPOCTh 32 BTOPYIO H
YETBEPTYIO CEKYHIBI €TO IBIKCHHUSA.
1.4. VpaBHeHHe IPSIMOJTHHEHHOTO JBHXeHHS Tena x = 10+ 5¢ + 5¢> . Tloctpoiite

rpaduKu nepeMeneHns, CKOPOCTH U YCKOPEHHUS 3a IIEPBhIE 5 ¢ NBIKEHHUS Tela.

1.5. Touka JBIKETCS TaK, YTO 3aBHCHMOCTh KOOPAUHATHI OT BPEMEHH OIpENeNs-
ercst ypaBHeHueM x = 100 +18¢ —3¢*. B kakoit MOMEHT BpeMEHH €r0 CKOPOCTh PaBHA
0? YeMy paBHO YCKOpEHHE B 9TOT MOMEHT BpeMeHH? Kakoe nepeMelienye CoBEpIK-
J10 Teyo 3a 3 ¢?

1.6. YpaBHeHHe JBYDKEHHS TOUKH II0 IPSIMOM MMeeT BUR X =4+2¢+ 0,2¢*. Haii-
JIUTE MOJIOXKEHHEe TOYKHA ¥ MTHOBEHHYIO CKOPOCTh B MOMEHTEI BpeMEH’ 2 C U 5 C.

1.7. Haueptute rpadux 3aBUCHMOCTH OT BPEMEHH KOOPAMHATEHI, CKOPOCTH U yC-
KOpEHHsI IBIKEHYIS, 3aJaHHOTO ypaBHeHHeM X = 5+ 47 — t?

1.8. VpaBHeHHe IBHKEHHS TOYKH IO IIPSIMOH HMEET BHUA X = 2+12¢-0,5¢*.
HaiinuTe MrHOBEHHEIE CKOPOCTH ¥ YCKOPEHHE B MOMEHTHI BpeMeHH 1 ¢ 1 4 .
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1.9. VpaBHeHHe NMBIKEHHSA TOYKHM IO IPAMOi mMeeT Bux X =5+ 10¢ +¢°. Haii-
JIUTE CPEIHIOI0 CKOPOCTh M CPeJlHEe YCKOPEHHUE 3a MEPBbIE YeThIpe CEKYHIBI IBHKeE-
HHSL.

1.10. YpaBHeHHe ABHIKEHHS TOUYKH IO HPAMON uMeeT Buj X = 4f — 0,5¢* Omnpe-
JIeJIUTe MOMEHT BPEMEHH, B KOTOPHIH cKopocTh ToukH paBHa 0. Halinute koopauuary
U yCKOPEHHE 3TOM TOYKH B 3TOT MOMEHT BpEMEHH.

1.11. HaganpHas cKOPOCTE NIPAMOJIMHEHHOTO IBIKEHUS Tela 5 M/C, & yCKOpeHHe
3 M/c2 3amvmmre ypaHeHue JABwkeHus X = X(f) u omnpeenuTe CKOPOCTh B KOHIE
JBaflaTOX CEKyHABI.

1.12. VpapHeHue jBwieHus Touku X =15+ 5¢—4¢>. Haiigure CKOpOCTh U yC-
KOpeHHe TOYKH depe3 3 ¢ Ioclie Hadaia JBIDKeHHs. B kakoif MOMEHT BpeMeHH Mpo-
eKIIHsl CKOpOCTH Gy/IeT paBHa HYJTIO? |

1.13. HaganbHas CKOPOCTb NPSIMOJIMHEHHOTO JBIKEHHMS Tela 2 M/c, 8 yCKOpeHHe
7 M/c%. anummTe ypaBHeHue JBIWKeRus X = X(f) u ompejieuTe MepeMeIeHne Tena
3a CeMb CeKyHJT JIBIDKEHUS.

1.14. TIpu mpsMoIMHEHHOM IBIDKEHHH KOOPAMHATA TeNla U3MEHSETCs CO BpeMe-
HeM TI0 ypaBHeHmO X =10 — 37+ 2¢*. HaiiiuTe CpeIHIOI0 CKOPOCT H YCKOPEHHE 32
TPETHIO U INECTYIO CEKYHBI €I0 JBIXSHUSL.

1.15. VpaBHeHHe IPSAMONHHEHHOTO ABIKSHHS Tena X = 6 + 3¢ + 417, Ioctpoiite
rpaMKy IepeMeIleH s, CKOPOCTH U yCKOPEHYS 3a IIePBhIe 3 ¢ JBIKSHHUS TeNa.

1.16. Touka mBrXeTCs NMPSIMOIMHEHHO, U ee KOOPAWHATA OT BPEMEHHU H3MeHSeT-
CS COMACHO ypaBHeHmIO X = 35 + 8¢ — 3%, B KaKoif MOMEHT BPEMEHH €ro CKOPOCTb
paBHa 0? Uemy paBHO yCcKOpeHHe B 3TOT MOMeHT BpeMeHu? Kakoe nepemelnexue co-
BEpILIJIO TEJIO 3a 3TO BPEM:?

1.17. VpaBHeHue MpSIMOIMHEHHOTO NBI)KEHMs Tela MMeeT BAL X =5+ 3f+ .
Haiimute moJyo)xeHHe TOYKH W MIHOBEHHYIO CKOPOCTh B MOMEHTHI BpeMeHHU t=1 ¢ u
t=3 ¢. B kakoif MOMEHT BpEMEHHU CKOpOCTh Touku Oyzer pasaa 10 m/c ? |

1.18. M3MeHeHne KOOPIMHATHI TeJa 331aHO ypaBHEeRHeM X = 6+ 4¢ +0,5¢*, Ha-
gepTuTe rpadyKy 3aBUCUMOCTH IIE€PEMEIEHUS, CKOPOCTH M YCKOPEHHS Tejla OT Bpe-
MEHH.

1.19. VpaBHeHue NIpsMONUHENRHOro IBrKeHHMs Tena x =3 +10f— t*. Haiinure
MTHOBEHHEIE CKOPOCTh M YCKOPEHHE Tella B MOMEHT Hadana JBIDKEHMS U depes 3 ¢
Tociie Havala JBIKeHHU .

1.20. YpaBHeHne NpsIMOIMHEHHOrO NBUXKSHUS TOYKH MMeeT BUJ X =7 +12f — 2.
Haiifute cpeJjHIOI0 CKOPOCTh M CpeIHee yCKOPEHHE Tella 33 IPOMEXYTOK BpeMEHH
MeX]Ty IEPBOH U IISITOH CEKyHIaMHU.

3amanmue 2. /IBu:keHHe B IPaBUTANHOHHOM HoJie 3eMJIH

2.1. Msta GpoleH oy HEKOTOPBIM YITIOM K ropu3oHTy. Halinure Bemmiuny 310-
ro yIiia, ecili TOpH30HTaIbHas JalbHOCTh MOJeTa Ms4a cocTaBuna 50 M U okasanach



B YeThIpe pa3a Oolnblle MaKCHMAIbHON BBICOTHI ero Tpaekropud. COmpoTHBICHHEM
BO3/yXa IIpeHeOpeb.

2.2. TIucroneTHas myJsi HpoOMiIa ABa BEPTUKANBHO 3aKpeIlIEHHBIX JIUCTa GyMary,
paccTosiHAe MeXAy koTopbiMu paBHO 30 M. [IpoGorHa BO BTOpOM JIHCTE OKa3alach
Ha | cM HmKe, 9eM B nepsoM. OmpenenuTe CKOPOCTh ITyIIH, €CTH K IIEPBOMY JIHCTY
OHa IOJJIeTeNa, ABUIasCh TOpU30HTaIbHO. COIPOTUBIICHNEM BO3lyXa IpeHeOpeys.

2.3. CHapsn, BEIIYINEHHEIH U3 opyaus o yriioM 30° K TOpU30HTY, ABAXKIEI OBLI
Ha OJHOH U To} e BpIcoTe crycTd 10 u 50 ¢ mocne BeicTpena. OnpenenuTe HavaIb-
HYIO CKOPOCTB CHapsiZia M 3Ty BEICOTY. COnpOTHBIIEHHEM BO3/yXa IIpeHeOpeys.

2.4. KameHb GpollieH co CKOPOCTHIO 5 M/c mop yriioM 45° x ropusonTy. Haiinure
HauOONBIIYIO BBICOTY NTOBEMa M PaJiiyC KPUBHU3HEI TPAEKTOPHU KaMHS B 3TOM TOY-
Ke.

2.5. HeGonpmo#t uck OpolleH HOA yrioM K TOPH30HTY €O CKOpocThio 30 m/c.
Bpems ero mogbema 0 MakCHMANBHOM BEICOTBI COCTaBIUIO 2 ¢. HalinuTe 3HaueHne
3TOH BBICOTHI M PafiyyC KPHBH3HEI TPAeKTOPUM B 3T0i Touke. CONPOTHBICHUEM BO3-
IiyXa IpeHeOpedsb.

2.6. KameHns 6pomreH co ckopocThio 15 m/c mop yritom 30° k ropusonty. Haiinure
HOPMAaJIFHOE W TaHTeHIHANbHOE YCKOpeHus depe3 1 ¢ mocite Havana aprkenus. Co-
MIPOTHBIICHAEM BO3yXa IIPeHeOpeds.

2.7. Teno GpomieHO HOA YoM K ropu3oHTy. HalimuTe yron Opocanus U Hadaib-
HYyIO CKOPOCTbB, €CII M3BECTHO, YTO HaMOOINBbIIasl BEICOTA MmoaseMa Tena 20 M, a pa-
JIMYC KPUBU3HB! TPACKTOPHUHY B ee HauBHICIIeH Touke 5 M. ColpoTHBIEHHEM BO3/yXa
IpeHeopedb.

2.8. CHapsiy BemyIeH co ckopoctsio 800 mM/c mox yriom 30° x ropusonTy. Om-
pelenuTe BEICOTY IIOJIbeMa CHapsia, PACCTOSHIE, Ha KOTOPOM OH YIafeT Ha 3eMIII0 1
BpeMs ero nojeTa. ConpoTHBICHHEM BO3/yXa IpeHeOpedb.

2.9. KameHb GpolneH TOpH30HTAIBHO €O CKOopocThio 7 M/c. Halimute HOpMmaib-
HO€e, TaHTeHIMAIBHOE W IMONHOe ycKopeHus depe3 0,5 ¢ mocne Hayama JBHKEHHSL.
ConporuBiieHHeM BO3IyXa HpeHeOpeds.

2.10. I'panara OpoIneHa ropH30HTAIBHO CO CKOpocThio 15 M/c. Haiinute pamuyc
KPHBHU3HEI €€ TPAeKTOPUM M TaHTeHIMalbHOe ycKkopeHue udepes 0,5 ¢ mocne Havana
npmwkeHnst. CONPOTHBICHHAEM BO3yxa IIpeHeOpeysb.

2.11. C BpimKku OpocWiM KaMeHb B TOPH3OHTAJBHOM HalpaBlleHuu. Uepes nse
CEeKyHMBI [OCTIe Hadana NBIDKCHUS KaMeHb yIal Ha 3eMJII0 Ha paccTosHuM 40 M OT
ocHoBanus BhIKy. OnpenenuTe HadalbHYIO B KOHEUHYIO CKopocTh kKamHs. Compo-
THBJIEHHAEM BO3JIyXa NpeHeOpeys.

2.12. Teno, GpoimieHHOe ¢ OallHE B TOPU3OHTAJBHOM HAlIPaBIEHHM CO CKOpPO-
cThio 20 M/c, yIayo Ha 3eMJTI0 Ha PacCTOSHHMY B JABOE OOINBIIEM, YeM BHICOTa GallHH.
Haiiaute BricoTy Gamai. COMpOTHBICHHEM BO3TyXa IpeHeOpedsb.

2.13. Tlyns BeImyImeHa co ckopocTsro 700 M/c mox yriaom 60° k ropusonty. Haii-
JIATE HauOOJBIIYIO BEICOTY ITOJbeMa, JalbHOCTh [TOJIeTa U PafiuyC KPUBHU3HEI TPaeK-
TOPHH IyJIU B ee Hausbiciiel Touke. CONpOTHBICHUEM BO3yXa IpeHeOpedsh.



2.14. Ilyns, BbIIyImIeHHas B LIEHTp MUIIEHH, PACIOJIOXXEHHON HA pPACCTOSHHUH
30 M, nonana Ha 10 cM Hmxke. OmnpenenuTe CKOPOCTH IyJM B HAYAIBHEI MOMEHT
BpeMeHHu. ConpoTUBICHHEM BO3yXa IpeHeOpeys.

2.15. Bomb6apauposuiuk etut Ha BeicoTe 3000 M co ckopoctsio 100 M/c. Ha xa-
KOM DacCTOSIHHHM OT LIEJIU OH JOJDKeH cOpocuTh 60MOY, 9TOGHI OHA Iomala B IIelb Ha
3emiie? COPOTHBIICHAEM BO3/LyXa IpeHeOpedb.

2.16. CnoprcMmeH nphiraer ¢ 10-MeTpoBOi BEIIKK H Yepe3 IBe CeKyHABI IOrpy-
JaeTcsa B BOAY Ha PacCTOSHMH 3 M OT OCHOBaHMS BeIIKH. Ompenenute CKOPOCTH
CIIOPTCMEHA B MOMEHT IIPBDKKa. U YToJl, ITOJ KOTOPEIM OH IIPHITHYJI M BOLIEN B BOJY.
ConpoTrBIeHIEM BO3yXa IpeHeOpeyb.

2.17. CHapspn BBIIyIIEH U3 opyAust co ckopocteio 500 m/c mox yriom 30° k ro-
pu3oHTy. Hafinure HanOOIbIIyI0 BEICOTY TIOABEMA M PAJIyC KPHBU3HBI TPACKTOPHHI
B 9TOM ToukKe. COIpOTHBIIEHHEM BO3/lyXa peHeOpeyb.

2.18. Tlyns ObLia BEIMyIIEHA M3 OXOTHHYBETO PYXKbSI CO CKOPOCTHIO 150 M/C mox
HEKOTOPBIM YITIOM K TOpPH30HTY. Bpems ee moabsema 10 MakCHMAaNbHOM BBICOTHI CO-
CTaBWJIO OIIHY ceKyHAy. Halinure yrou, mox KOoTOpsIM ObLIa BEITYINEHA ITyJIs, ¥ MaK-
CHMAaJIBbHYIO BEICOTY ee moabseMa. COnpoTHBICHHEM BO3/lyXa IpeHeOpeds.

2.19. My 6pomreH co ckopoctsio 30 M/c oz yritom 60° k ropus3onty. Haiimure
HOpPMaJIbHOE U TaHTeHIMAJIbHOE YCKOPEHH ero ABIDKEHMS depe3 TPH CEeKyH/IBI Iocie
Havana apikeHus. COpOoTHBIEHHEM BO3/iyXa peHedpeys.

2.20. CHapsn BBIIYINEH IIOJ YIJIOM K TOPH30HTY. M3BecTHO, 4TO HamOoJbInas
BBICOTa HoxbeMa cHapsima 100 M, a pajuyc KpUBH3HBI TPAaeKTOPUH CHapsa B ee
BepxHell Touke coctaBwi 3 M. Halinute yroi, mox KOTOpBIM OBUI BEIITYIIEH CHAPSI U
€ro HayaJIbHYy0 CKOpocTh. COMPOTHBIEHNEM BO3yXa IIPEeHEOPEedb.

3ananue 3. /IBH:KeHHE IO OKPYKHOCTH

3.1. Touxa ABIKETCS IO OKPYKHOCTH pajuycoM 15 M Tak, 4TO NpOHIEHHBINA
IIyTh OmpefensieTcs ypaHerueM S = 12— 3¢ +2¢° +4¢%. B xaKoli MOMEHT BpeMeHH
TAHreHIMATHHOE YPAaBHEHHe TOUKH PaBHO 52 M/c*? UeMy paBHO YITIOBOE YCKOpEHHE
B 5TOT MOMEHT?

3.2. Touxa ABIKETCS IO OKPYXXHOCTH pajuycoM 15 M. YpaBHEHHE ero NponieH-
Horo myTd S =2 + 4t + 2¢> +¢* . HalimuTe HOpManbHOE H TAHTEHIIMATBHOE YCKOPEHHS
TOYKH K KOHIYYy BTOPOH CEKYH/BI U IIPOHIEHHBIH Iy Th 32 3TO BpeMsL.

3.3. Touka gBIKETCS IO OKPY>KHOCTH TaK, 9TO 3aBHCHMOCTH IIPOHAEHHOIO IyTH
OT BpPEMeHH OIpejeNnseTcs ypaBHeHueM S =8—2f+4¢>. Haiiqure THHEHHYIO CKO-
POCTE U ee IIOJHOe YCKOpeHHe depe3 5 ¢ Iocie Hadana JABHKECHHMS, €CIIM M3BECTHO,
YTO HOPMAJBHOE YCKOPEHHE Hepe3 OIHY CeKyHIy Iociie Hadajla ABHKEHHS PaBHO
2 m/c2.

3.4. Jluck pammycom 20 cM BpalaeTcs COINIACHO YPaBHEHHIO @=3-1+01%
OmnpenenuTte HOPMaNbHOE, TAaHICHIMAIBHOE U ITOJHOE YCKOPEHHs TOYEK Ha OKPYyXK-
HOCTH JIFICKa B MOMEHT BPEMEHH =5 C.



3.5. 3aBHCHMOCTP yIila OBOpOTa Koyeca pamuycoMm 0,5 M OT BpeMeHU 3a1aeTcs
ypasHenneM ¢ = 5¢+10¢ +¢° . Haiture JIVMHEHWHYIO U YIIIOBYIO CKOPOCTH, YITIOBOE U
HOPMAaJIbHOE YCKOPEHHs B KOHIIE TPeTheil CeKyHIIHL.

3.6. 3aBECHMOCTH yIJIa IIOBOPOTA KOJeca PajiycoM 25 CM OT BpeMeHH 3a/jaeTcs
ypaBHeHHeM ¢ =8¢ +16¢> +4¢°. Haitmure YIJIOBBIE CKOPOCTh M YCKOPEHHUE B KOHIIE
TI9TOM CEKyHJIBL.

3.7. VpaBHeHHe IBWXKEHMsS TOUKH IO OKDYXHOCTH HMeeT BHE (@ =2+4r+12.
HaiifuTe yron MoBOPOTa TOYKH M MTHOBEHHYIO CKOPOCTh B MOMEHTHI BPEMEHH /=2 ¢
ur=5c.

3.8. HavanmpHasi CKOPOCTh PaBHOYCKOPEHHOI'O IBIDKEHHS Telia MO OKPYXKHOCTH
5 pag/c, a yrioBoe yckopeHHe 2 paj/c?. 3anummire ypaBHEHUE JBIXKCHHS ()= (p(t) u
olpefieNnuTe YIIOBYIO CKOPOCTh B KOHIIE YETBEPTOH CEKyHMIBI.

3.9. YpaBHeHNE ABHXEHUS TOUKH 110 OKPYXHOCTH MMeeT BUI (¢ = 3¢ — 0,51‘2 . On-
penenuTe MOMEHT BpeMEHM, B KOTOPBIi yIiioBas CKOpOCTh TOUKM paBHa yek.. Haii-
JIATE yToJl II0BOPOTA U YIIIOBOE YCKOPEHKE B 3TOT MOMEHT BpeMeHH.

3.10. VpaBHeHMe OBIXEHUS TOYKH IO OKPYKHOCTH UMeeT BHA ¢ =10+ 5¢+ 2t2.
HaliquTe YIioByI0 CKOPOCTh M YTJIOBOE YCKOPEHHE B MOMEHTHI BpeMeHH /=1 ¢
ur=4c.

3.11. VpaBHeHMe BpallaTeJIbHOTO ABMKEHHS Tena ¢ =104 5¢+ 5¢2. Tlocrpoitre
rpa¢uKy yTiia IMOBOPOTa, YIIOBOM CKOPOCTH U YIOBOIO YCKOPEHHS 3a IIepBBIE 5 ¢
JIBIDKEHMS Tella.

3.12. VpaBHeHHE ABIXEHHS Tella IO OKPY>KHOCTH OIpEAENAeTCA ypaBHEHUAMU
x = 15co0s(5¢) u y = 15sin(5¢). B KaKoii MOMEHT BpeMEHH TaHTCHI[HAIFHOE YCKOpPEHHUE
TOYKHU paBHO 52 M/c2. YeMy paBHO yIJIOBOE YCKOPEHHE B STOT MOMEHT BpEMEHHU?

3.13. VYpaBHeHHe IBIDKEHHS TO4eK Ha obome Komeca x>+ y”>=100. Vrimosas
cKopocTh 2 pap/c. Hafinure i KaxIoi TOYKY JIMHEHHYI0 CKOPOCTh U IPOHIEHHBINA
IyTh 32 YETHIPE CEKYH/bI ABHKEHHS.

3.14. Touka ABIXETCS IO OKPY)XHOCTH TaK, YTO 3aBHCHMOCTb €€ IIPOHAEHHOTOo
MyTH OT BPEeMEHH OIpefelisieTcs ypaBHeHHeM S = 8—2¢ +4¢? . Haiimute JIHMHEHHYIO
CKOPOCTb U €€ ITOJTHOE YCKOPEHHUEe uepe3 YeThIpe CEeKyHABI Iocie Hayalla ABMKECHUS,
€CJIH PaJIyC OKPYKHOCTH 2 M.

3.15. Jluck pafgmycoM 2 CM BpaIllaeTcsl COITacHO YPaBHEHMIO () =f— 6t%. Ompe-
JIeNuTe HOPMaJIbHOE, TAaHTCHIMAIBHOE U IIOJIHOE YCKOPEHHSI TOYEeK Ha OKPYKHOCTH
JIVCKa B MOMEHT BpeMeHH =12 c.

3.16. 3aBHCHMOCTP yIila IOBOpOTa Koyeca paguycoM 0,5 M OT BpeMeHH maeTcs
YPaBHEHHEM @ = 5¢t+10¢> +¢°. Haiigure nuHEHHYIO CKOPOCTh M HOPMAJIBHOE YCKO-
peHue B KOHIIE YeTBEPTOH CEKyH/IBI IBHKCHHS.

3.17. 3aBUCHMOCTP yTiia MOBOPOTa Koneca paguycoM 0,2 M OT BpeMeHH HMeEeT

BHL @ =1+ 61> —¢. HaiituTe yIioByio CKOPOCTh H YIIOBOE YCKOPEHHE HA PajHyce



KoJjleca K KOHITy BTOpOi ceKyHZBl. Paccunraiite 3HaueHUe TaHreHIMAIBHOTO U HOP-
MAaJIbHOI'O YCKOPEHHS B 3TOT MOMEHT BpeMEHH.

3.18. VpaBHeHHe YTIIOBOH CKOPOCTH IBI)KEHHS TOUKU II0 OKPY>KHOCTH HMEET
BHN O =1+, Haiigure yron IIOBOPOTa TOYKH 33 MHTEPBAJl BPEMEHH OT =2 C 0
=Sc.

3.19. K KOHIly 4eTBEpPTOH CEKyH/BI ABIDKEHHS [0 OKPYXXHOCTH C HOCTOSHHBIM
YITIOBBIM YCKOpEHHeM 2 paj/c’ yrioBast CKOpOCTh Tella cTajla paBHa 5 pap/c. 3amnu-
LIATE YpaBHEHHUE NBIDKCHUSI (= (p(t) U OIpeNeNITe Yrojl MMOBOPOTa B 3TOT MOMEHT
BpEMeHH, eciu @y = 0.

3.20. VpaBHeHMe JBIKEHHS Tella IO OKPYKHOCTH HMeeT BUX o = 6¢ —12¢2. On-
peznennte MOMEHT BPEMEHH, B KOTODPBIH YITIOBOE yCKOpeHHe paBHO Hyio. Haiimure
YTOII IIOBOPOTA U YIJIOBYIO CKOPOCTH B 3TOT MOMEHT BpeMeHH, ecid @p= 0. Kakoii
IyTh OPOKIET TeNo 3a BpeMs OT Hadalla ABIDKEHUS, €CIIH PaJiyC OKPY>XHOCTH paBeH
1M

3ananue 4. YrioBble XapaKTepHMCTHKH TBHKEHHSI

4.1. Haiinute pamuyc BpallarolIerocsi Kojieca, €CId HM3BECTHO, YTO JIMHEHHas
CKOpOCTh TOYKH, JIeXalllel Ha ero oboxe, B JBa pa3a OoJblile JMHEHHON CKOpOCTH
TOUKH, Jexamei Ha 20 cM Gimke K OCH KoJeca.

4.2. Uemy paBHO COOTHOIICHHE HOPMAJIBHBIX YCKOPEHHUIT ToUeK Ha 00ojie Kojeca
¥ Ha [TOJIOBHHE €T0 pajuyca?

4.3. Koneco Hagayo BpalaThCs ¢ MOCTOSHHBIM YIJIOBBIM YCKOpPEHHEM 3 pan/c2.
Uepes Tpu CeKyHIBI ITOCIE Hadala ABWKEHUS IOJHOE YCKOPEHHE IOCTYIAaTEeIbHOTO
IBYDKEHHUS To4ek o6oa ctano 10 m/c?, HatinuTe paguyc Koneca.

4.4, xuB paguycom 0,3 M BpalfaeTcs Tak, 9TO K KOHILY IISTOH CEKyHJBI OCIe
Havaia JBIDKEHUS JIMHEeWHass CKOPOCTh TOYeK Ha 00oje Koyeca craja paBHOH S m/c.
Haiinure yronm MexIy BEKTOpaMH IIOJHOTO W HOPMAJIbHOTO YCKOPEHHS TOYeK Ha
00o/ie IIKKBa Yepe3 YeThIpe CeKyH/IbI Iocie Hadalla JIBIDKEHHUSI.

4.5. JIuneiiHast CKOPOCTh TOYEK, JIEXKAIIUX Ha OKPYKHOCTH BPALIAIOLIErOCs AUC-
Ka, — 3 M/c, a TOYeK, pacloJoKeHHBIX Ha 10 cM Gmxe k ocu,— 2 M/c. CKoibKo 060-
POTOB B CEKyHy IeiaeT JUCK?

4.6. Tuck pagmycoM 10 cM U3 COCTOSHYS IOKOS Hagall BPAIlaThCs C IIOCTOSHHBIM
yrioBeM yekoperrem 0,5 pan/c’. Haiiure HopMalbHOE, TAHT€HIMATEHOE | TIOTHOE
YCKOPEHHUSI TOUeK, JIeXKalUX Ha ero 000/e, K KOHITy BTOPOi CeKyHMbl ABIDKEHHUS.

4.7. Onpenenurte JUHEHHBIE W YIJIOBBIE CKOPOCTH TOYEK, JIEKAIIUX Ha 3EMHOH
MOBEPXHOCTH Ha 5KBaTOpe U Ha mupote 60°.

4.8. Koiteco Bpamaercs ¢ IOCTOSHHBIM YIJIOBBIM YCKOPEHUEM. 3a TPH CEKyHIbI
IBIDKEHHS YITIOBas CKOPOCTh TOYeK 06oja Kojeca yBenuumiach ¢ 2 mo 11 pag/c.
Haiijiite yriioBoe YCKOpeHHe Kojleca M yToJl HOBOPOTa 3a 3TO BpeMsl.

4.9. 3a necsaTh CeKyHA BpaleHHs C [IOCTOSHHBIM YIJIOBBIM YCKOPEHHEM KOJIECO
COBEpLIMJIO IISITH HMOJHBIX 00opoToB. HalinuTe 5TO yIioBoe yCKOpEHHE, €CIH Ha-
YajpHas yIiIoBas CKOPOCTh paBHA Hymo. YeMy paBHA e€ro yriopasi CKOPOCTh B KOHIIE
JlecATOU CeKyHbI?



4.10. VrioBas ckOpoCTh KoJeca, BPaIlaioIerocst ¢ HOCTOSHHEIM YIIIOBEIM YCKO-
pEeHHEM M3 COCTOSHHS IOKOS, 33 UeThIpe CEeKyHHABl IBIDKeHMs nocturia 12 pan/c.
Haiigure yrnoBoe ycKopeHHe Koneca X JIMHEHHYI0 CKOPOCTh TOUKHM Ha ero o6oje K
KOHILy IATOM CeKyH/BI ABIKeHus. Pamuyc xoneca pasen 50 cm.

4.11. JTuck, paguycoM 30 cM U3 COCTOSHUS TOKOS HAYall BPAIIAThCSA C IOCTOSH-
HBIM YIJIOBBIM ycKopeHueM 0,2 pa;[/cz. HaiinguTte yrioByro CKOpPOCTh B yToJ IIOBOPOTA
TOYEK Ha ero 00ozie K KOHIy BTOPOi CeKyH/bI II0CIIe HAaYaia JBUKESHIS.

4.12. Koneco paguycom 10 cM Bpalnaercs ¢ IOCTOSHHBIM YTJIOBBIM YCKOPEHHEM.
UYepes TpH CeKyHIBI ITOCTIE Hadalla ABIKEHHS YIJIOBas CKOPOCTH TOUEK 060/a Kojeca
6blTa paBHOI 12 paj/c, a HOpManbHOe ycKopeHne 3 M/c’. Haiigute moHoe yCKope-
HHE KoJeca.

4.13. TopH30HTaNbHO DPACIONOKEHHBIH IMCK pafuycoM R BpamaeTcs BOKPYT
BEepTHKAIBHON OcH, Ipoxopduieit yepe3 ero LeHTp. Yacrora Bpamenus 40 o6/muH.
Ha paccrosHun R/2 oT ocH BpallleHHs Ha JuCKe JIexuT Teno. Onpenenure, Kak u3Me-
HATCSI TUHEeWHast U yIIoBas CKOPOCTH, TaHICHIHATEHOE W YIIIOBOE YCKOPEHUS Tela
TIpY IIepeMeIIeHHH ero Ha Kpail Jiucka.

4.14. Jlunelinas cKOpOCTh TOYKH, JieKalleil Ha o6oze Koyeca, B /IBa pa3a 6osibiie
JIVHEHHOHN CKOpPOCTH TOYKH, Nexamei Ha paccrosHuu 0,5 M ot ero nenrpa. Haiimure
paiyc Bpalarolerocs Kojeca.

4.15. Haiinure HOpMaNbHOE ¥ TaHTeHIMAIBHOE YCKOPEHHs TOUeK Ha 000ze KoJe-
ca ¥ Ha IIOJIOBHHE €ro paamyca, €CIIM paauyc koxeca 1 M, a yriioBas CKOPOCTb €ro
Bpalenus 2 paj/c.

4.16. Yepes Tpu ceKyHAHI IOCIe Hayana JBIDKEHHUS C IIOCTOSIHHBIM YITIOBEIM yC-
KOpEHHEM IIONTHOEe YCKOPEHHE TOo4eK 00oma Kojeca cTajo paBHBIM 10 M/c?. Pamuyc
koneca 30 cm. Halimute yrioBoe yckopeH#e To4eK 000/1a Kojeca.

4.17. Jluck paguycoM 25 cM, HayaBIIui ABIDKEHUE U3 COCTOSHHS IIOKOS, 32 TPU
CEeKyH/IBl PaBHOYCKOPEHHO pa3OTHAlCs J0 YriioBod ckopoctu 10 panm/c. Haifnute
YTOJI MEXJy BEKTOPOM IIOJTHOT'O YCKOPEHHUS ¥ PaJlyCcOM IHCKa B 3TOT MOMEHT Bpe-
MeHH.

4.18. JlubeiiHas CKOpPOCTh TOYEK, JieXaluX Ha 000je BpallaroIierocs AUCKa C
panuycom 30 cM, paBHa 3 M/c. Haiinure nuHEHHYIO CKOPOCTB TOYEK, PAacIIONOKEH-
HBIX OT IEHTpa AWCKa Ha PAaCCTOSHMIX, PaBHBIX YETBEPTH W IOJIOBHHE pajuyca.
Cxo1bK0 000pOTOB AENaET JIVICK 32 ORHY CeKyHIY?

4.19. 3a naTh CEKyHJ JBIDKEHHS YIJIoBas CKOPOCTh TOYKH 000/a KoJleca yBelu-
yutack B 3 pasa. Haiinute yron noBopora Koleca 3a 3TOT IPOMEKYTOK BpeMEHH, ec-
JI¥ HAvYaJbHas yTIoBas CKOpOCTh OblIa paBHa 12 paj/c.

4.20. Jluck pamgmycoM 1 M, Bpamaschk ¢ MIOCTOSIHHOM YTJIOBOM CKOPOCTBIO, Hadall
pasroHATECS ¢ YIIIOBBIM ycKopeHHeM 0,3 pa;(/cz. Halinute HOpManbHOE, TAHI€HIU-
aIBHOE ¥ MOJIHOEe YCKOPEHUE TOYeK Ha 000/e Kojieca B MOMEHT BPEMEHH, KOT/a €ro
yIJIoBast CKOpOCTh GBLIa paBHa 6 pajy/c.

10



3apanne S. CBA3b JHHEHHBIX H YIJI0BBIX XapPaKTEPHCTHK JBHIKEHUST

5.1. Ha ropu3oHTanbHO Bpallaloiuiics MKUB paxuycoM 10 cM HamoTaH muyp. K
KOHITy IIHypa PHBS3aH TPy3, KOTOPBIi HAYHHAET OITYCKATHCS C YCKOPEHHeM 3 M/c2.
Ompenenute yrioBoe yCKOpeHHE M YTroil II0BOPOTa INKMBA 33 YETHIPE CEKYH/IBI JABH-
KEHHUS.

5.2. Ha ropu3oHTalIbHO BpAIIAIOIMICS IIHHADP PagiycoM 4 cM HaMOTaHa HUTh,
K KOHITy KOTOPOH IIpUBSI3aH IPy3. 3a TPH CEKyHABI IBIDKEHUS IPy3 PaBHOYCKOPEHHO
omyctuncs Ha 1,5 M. Onpenenure yriioBoe yCKOpeHHe MIIHHpA.

5.3. Ha Bai 31IeKTpOBHUTaTENs paJiycoM 5 CM HauMHAeT HaMaThIBaTh TPOC, IPH-
KpEeIUIeHHBIH K NOABIXHON miatdopme. Yriosoe yckoperue Bana 0,1 pan/c?. Haii-
JIATE YCKOpEHHe IUTaT(QOPMBI U ITyTh, IIPOUICHHEIN €10 3a IISITh CeKyH/I.

5.4. Yepes 610k pagrycoM 15 cM HepekHHYT Tpoc, K KOHIIaM KOTOPOI'o IpUKpe-
IUIEHBI TPY36l pa3iIuyHOl Macchl. HaliiTe X CKOPOCTh 4epe3 OIHY CEeKyHHy IIocie
HayaJla paBHOYCKOPEHHOTO IBUKEHUS, €CIIM 32 9TO BpeMs OJIOK TOBEpHYJICSA Ha OJUH
o6opoT.

5.5. Yepes 610k pamuycom 20 cM IEpEeKHHYT TPOC, K KOHIIAM KOTOPOTO IPHKpe-
IUICHBI TPy3bl pa3iNu4HON Macchl. HalinuTe yIioByI0 CKOpPOCTb PaBHOYCKOPEHHOTO
JIBIDKeHHs OJIOKa K KOHIYY 1 ¢, eciii, HayaB JBIDKCHHE U3 COCTOSHUS IIOKOsl, 33 3TO
BpeMsI Tpy36I IIPOILIH ITyTh 1 M.

5.6. Co mkuBa cMaTHIBa€TCS TPOC, K KOHILy KOTOPOTO IPUKpEIIeH Ipy3. YTIoBoe
yCKOpeHHe IKuBa 1 pa,z[/cz. Hatinure pamiyc mKHBa, €CIIM, HAYaB IBHXKCHUE U3 CO-
CTOSTHUS ITOKOSI, TPY3 IPOIIEN ITyTh 9 M 3a TPU CEKyHIBL.

5.7. Uepes 610k pamrycoM 10 cM mepeKHHyT TpoC, K KOHIIaM KOTOPOTO IpHKpe-
IUIEHBI IPy3bl pa3IMIHON Maccsl. Halinure nuHeHHOE U yTIIOBOE YCKOPEHHS TO49eK Ha
obope Oy10Ka, eciiy, HagaB JBIKEHHE U3 COCTOSHMS MOKOS, IPy36l IPONUIM IMyTh 1 M
3a2c.

5.8. Ipu 3amycke JOJOYHOIO MOTOpPa HEOOXOMHMO PAacKpyTHTh LIKUB, 3aKpell-
JIEHHEIH Ha ero Baiy pajuycoM 15 cM mo gacToTs! BpameHus 600 o6/MuH. 3a kakoe
BpeMs IIPU 3TOM HaJI0 BBITATHMBATH IIHYp JUIMHOHM 2 M, HAMOTaHHBIH Ha 5TOT IIKHUB,
94TOOBI Pa30rHATH €T0 JIO HEOOXOMMO# 9acTOThI?

5.9. 3a kakoe BpeMs Ha PaBHOYCKOPEHHO Bpallalolnuiics Bal, paguycoM 30 cm,
HaMOTaeTcs MPOoBOX JUIMHOMW 50 M, eciny HaudallbHas CKOPOCTh Bajla paBHA HYyIIO, a
yrioBoe yckoperwue 4 pan/c*?

5.10. Yepe3 6nox paxmycoM 20 cM HEpeKHHYT TPOC, K KOHIIaM KOTOPOIO IIpHU-
KpeIUIeHbl TPy36l pa3snuIHON Macchl. Haliiure yIioBylo CKOPOCTH PaBHOYCKOPEHHO-
ro JBWXEHHS OJI0Ka K KOHIly IISITOM CEKYHHBI, €CIIH, HaUaB JBHXKCHUE U3 COCTOSHHUSA
IOKOSI, 32 3TO BPEMsI I'Py35I IPOLLIHX ITyTh 8 M.

5.11. Yepe3 OJIOK HEPEKUHYT TPOC, K KOHIAM KOTOPOTO NPHKPEILIEHEI IPY3BI
Pa3IHYHOM MacChl. YTJIOBask CKOPOCTH PABHOYCKOPEHHOTO JIBIDKCHHS 6II0Ka K KOHILY
HEpBOM CeKyH/IBI IIOCIIe Hadaia ABIXCHUS paBHa 4 pazi/c. 3a 5To BpeMs KaX bl IPy3
npourten myts 1 M. Hafinmure pamuyc 61oxa.

5.12. Co mxuBa paguycoM 20 cM cMaThIBaeTCs TPOC, K KOHILy KOTOPOI'O IPUKpE-
IUIeH rpy3. YIJIOBOE YCKOPEHHE IIKKBa 4 pa):[/cz. Kakoif myTs mpoiiger rpys 3a 4 c,
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€CIIH ero HadallbHas CKOpOCTh paBHa Hymo? Haiinure ckopocTh rpysa B KOHIIE 3TOrO
VHTepBalla BpeMeHH.

5.13. Jlpa GyMaxXHBIX JJUCKa HacaXXeHbI Ha OOIIYI0 TOPH30HTAIBHYIO OCh TaK, YTO
IUIOCKOCTH MX IapaiulensHel. Paccrosiaue Mexmny HuMHA 30 cM. JIMCKH BpamiaroTcs ¢
OJIMHAKOBOH gacToToi 25 06/c. ITyns, neTeBias BAOIb OCH Ha pacCTOSIHUK 12 ¢M OT
Hee, npobuna o6a jqucka. IIpoGOrHEI B JUCKaX CMEIIEHE! APYT OTHOCHTENBHO APYra
Ha PacCTOSHME 5 CM, €CIIH ero OTCUMTHIBATh IO Jyre okpyxHoctH. Haiinure cpen-
HIOIO CKOPOCTB ITYJIH B IIPOMEXYTKE MEXIY JHUCKAMH.

5.14. BuHT aspocaneii Bpamaercs ¢ yactoroit 360 o6/MuH. CKOpOCTH MOCTyMa-
TEeJIBHOTO ABM)KEHHS a’pocaHeil paBHa 54 kM/4. C KaKkoil CKOPOCTBHIO JABHKETCS OIMUH
13 KOHII0OB BUHTA, €CIIH Pajiyc BUHTa paBeH 1 M?

5.15. Ha ToxapHOM CTaHKe IpoTaduBaeTcs Basl auameTpoM 60 mm. IlpomornbHas
nozaya pesua pasHa 0,5 MM 3a oxuH 060poT. KakoBa ckopocTs pe3aHus, eciu 3a MH-
TepBall BpeMeHH | MHUH IpoTaunBaeTcs y4acTOK Bajia JuIuHOH 12 cm?

5.16. Ha Bain anexTpoaBurateis paiuycoM 36 cM HaMaThIBaeTCs TPOC, MPUKpPEII-
JIeHHBIH K TIOJIBHOKHOM TatdopMe. YrioBoe yckoperue Bana 3 pan/c’. Haiiure yc-
KOpeHHe IaT(OopMbl U IMyTh, HPOieHHbIH efo 3a 10 c. B HauanbHBIH MOMEHT Bpe-
MEHH BaJl IMeJ CKopocTh 1 pax/c.

5.17. Co mxuBa cMaTBIBaeTCs TPOC, K KOHILy KOTOPOTrO IPUKpEIUIeH Ipy3. YIJo-
Boe ycKopeHue mikuBa 2 pan/c’. Haifure pagdyc IIKEBa, €ciy, HauaB JBIKEHHE CO
ckopocThio 10 M/c, Ipy3 IpoLIeN yTh 5 M 3a JiBe CeKyH/EL.

5.18. 3a xaxoe Bpems Ha paBHOYCKOPEHHO BpallfaloInuiics Bai, paguycom 10 cm,
HaMOTaeTcs MPoBoA ITHOH 30 M, eciii HavalubHas CKOPOCTh Baia paBHa 10 pan/c, a
yrioBoe yckopenue 0,5 pan/c*?

5.19. Tlpu 3amycke MoTOpa MOTOGJIOKa HEOOXOAMMO PAacKPYTUTh LIKHUB Ha €ro
Bany nuamerpoM 30 cM Jo wactotsl BpameHus 400 o6/mun. 3a xaxoe BpeMs IIpu
9TOM HaJI0 BHITSATHBATh IIHYp AIMHOM 1,5 M, HAMOTaHHBIM Ha STOT IIKUB, 9TOOHI pa-
30rHATh BaJl O HEOOXOXMMOH yrioBoii ckopoctu? Haiinure yron moBopoTa MIKHBa
3a 9TO BpeMsl.

5.20. Co mxwuBa paguycoM 42 cM CMaTHIBaeTCs TPOC, K KOHILY KOTOPOTo IpHKpe-
IUIeH Tpy3. YIIIOBOe yCKOpeHHue IKuBa 6 pan/c? Kakoil myTs mpoiimeT rpys3 3a JBe
CeKyH/IBl, €CII €r0 HaydallbHas CKOpPOCTh paBHa Hyio? Haiimure ckopocTs rpysa B
KOHIIE 5TOr0 HHTEpBaJla BpeMeHH.

OCHOBBI JMHAMUKN
3aganue 6. CBsA3b Mexkay KHHEMATHYECKHMH H AHHAMAYEeCKHMH
XapaKTepUCTHKAMM JBHIKEHHUST

6.1. Ha rpy3 maccoit 800 kr meificTByeT cuiia, KOTOpasi U3MEHSETCS COITacHO
ypaBrenuto F' = 0,1#+0,345 (xH). Haiinute yckopeHue rpy3a B MOMEHT BPEMEHHU
t=2c.

12



6.2. I'py3 maccoii 50 Kr, IOBELICHHEI Ha TPOCE, ABIDKETCS BBEPX C YCKOPEHH-
eM. 3HaueHHe CKOPOCTH B IIPOEKIIUH HA BEPTUKAIBHYIO OCh M3MEHSETCS [0 ypaBHe-
HHIO v = 5+2¢ (M/c). Haitnure MOJyJb PE3yJIbTHPYIOLIEH CHIIbI, AeUCTBYIOMEH Ha
TEJI0 B MOMEHT BPEMEHH /=3 C.

6.3. I'py3 mMaccoif 2 KI' IBI)KETCS TIOJ] ISHCTBHEM CHIIBI C YCKOPEHHUEM, 3HAUEHHE
KOTOPOTO H3MEHSIETCS 110 ypaBHeHmIo a = 2ti—tj (M/c®). Haiizirre MOZyb CHIIBL, Aei-
CTBYIOLLIEH Ha TeJIO B MOMEHT BpEMEHH =5 c.

6.4. I'py3 maccoit 100 xr nozBemed Ha Tpoce. CpaBHUTE CHIIy HATSHKEHHS TPOCa
TIPH JABMDKEHWY IPy3a BBEPX C YCKOPEHHEM, 3Ha4YeHHe KOTOPOTo H3MEHSIETCs 110 ypaB-
HeHHIo a = 5-2¢ (M/c®), B MOMEHTHI BpeMeHH /=1 ¢ 1 =2 c. VYpaBHeHHE 17 yCKOpe-
HHS JaHO B NIPOEKIMY Ha BEPTHUKAIBHYIO OCh

6.5. Paxera maccoit 20 T IOHUMAETCs BEpTUKAIBLHO BBEPX C yCKOpeHHeM. I1yTh,
TIPOH/ICHHEI pakKeTol ¢ Hayaia JBIDKEHHS ONpEIeNseTcs ypaBHeHHeM S = 2f (M).
Haiinure cuny Tsru nBurareneil pakeTsl B MOMEHT BpeMeHH =5 c¢. ConpoTuBIeHrEM
BO3/Tyxa IIpeHeOpeys.

6.6. Ha rmamkoM crose JeXuT OpycoK Maccoif 4 Xr, K KOTOPOMY IIPUIIOXKEHA CH-
J1a, I3MEHSIOMIAsACS COIIaCHO ypaBHeHHIo F' = 10458427 (H) u HanpaBieHHast BIOJIb
IPSMOH, TTapajuTeNIbHOH ITOBEPXHOCTH croia. Halinute Monyns yckopeHus Gpycka B
MOMEHT BpeMeHH =3 C.

6.7. Karep maccoif 2 T Tporaercs ¢ MecTa U IpH JBIDKCHUH B CIIOKOHHON Boze
coBepIIaeT ImepeMelieHne, KOTopoe 3a/aeTcsd ypaBHeHuEeM S = 4t2i+2j (m). Onpene-
JIMTE CWIy TATH MOTOpa, CUUTasi ee IOCTOSHHOH. CONpOTHBICHHEM BOZBI IIpeHEO-
peub.

6.8. Temo maccoil 2 kr gBUTaeTcs IO AECUCTBUEM HEKOTOPOH CHIIBI IPSAMOIIH-
HEHHO COTNIAaCHO YPaBHEHUIO X = 1-2¢+7-0,2¢ (m). Haiigute M3MeHEHHS IPOEKIHH
CHUTBL, IefCTBYIOIIEH Ha 3TO TEJIO, 38 HHTEPBaJl BpEMEHH OT /=2 C 0 =5 C.

6.9. VpaBHenue nprxeHus Tena maccoi 15 xr mmeer Bux S = 2443873k ().
Haiinute n3MeHeHNe KHHETHYECKOM SHEPriy Tejla 32 HHTepBall BPEMEeHH OT =2 ¢ 110
=4c.

6.10. Ilepememenue tena maccoif 200 r mox AeHCTBHEM CHUIBI COOTBETCTBYET
YpaBHEHHIO X = —5¢+27* (). Haligure paGoTy, CoBEpIIaEMyIo 3TOM CHIIOH, 32 IIepBbIe
JIBE CeKyHZBI JIBIKCHHS.

6.11. YpaBuenue apmwkenus Tena Maccod 100 r B mose CHIBI TSDKECTH 3eMId
umeer Bux k= 100+2¢—5¢ (M). Haiiiure u3MeHeHue TIOTeHIMATBHOR SHEPTHH 3TOTO
TeJia 32 TIEPBBIE YETHIPe CeKYHIBI JIBHKCHHS.

6.12. Ha rpy3 maccoif 1 kr nmelcTByeT cuila, KOTOpas H3MEHSETCS COIIacHO
ypaBrermo F = 3ti-5tk (H). Kakyro ckopocTb IpHOOpeTeT Ipy3 K KOHITy TPETheH ce-
KyH/IBI IBHDKSHUSI, €CJIM B Hadalle JBUKSHHSI OH IIOKOMJIICS.

6.13. IIyTs, mpoiineHHbIH BHU3 IPy30M Maccoi 5 T, MOABEIIEHHBIM Ha TPOCE, OIl-
pernernsercs ypaBHEHHEM 8=3¢" (m). Haiinute cuity HaTsDKeHHMs Tpoca.

6.14. I'py3oBoii aBToM0oOMIL Maccoi 20 T Hayan JBHXKEHHE BIOIb TOPU3OHTANIb-
HOM ITOBEPXHOCTH COTJIACHO YPaBHEHUIO S = 0,2t2i+3tj (Mm). Haiinute MOIHOCTE, KO-
TOPYIO pa3BUBAaET JBHUIaTeNb aBTOMOOUIISI B MOMEHT BpeMeHH /=3 ¢. Tpenue He yun-
THIBATb.
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6.15. I'py3 Maccoli 2 KT HaUHHAeT ABM)XCHHUE IIOJ IEHCTBHEM CHIIBI C YCKOPEHH-
€M, 3HaUYeHHE KOTOPOTo M3MEHSETCs COrNIacHO ypaBHEeHuIo a = ti+if (m/c?). Haiinure
paboty, COBepIIEHHYIO STOH CHIION 3a HHTepBal BpeMeru ot =0 1o =1 c.

*6.16. I'py3 Maccoif 1 kr moxasemeH Ha Tpoce. CpaBHUTE CUIy HATSDKSHHS TPOCa
IIpY BH)KEHUH IPYy3a ¢ YCKOPEHHEM, 3HaUeHHEe KOTOPOro W3MEHSETCS 10 ypaBHe-
HIIO g =—4+31 (M/c?), B MOMEHTEI BpeMeHHU =1 c U =2 c.

6.17. Pakera maccoii 2000 T mogHMMaeTCs BEPTHUKAIBHO U €€ CKOPOCTh M3MEHs-
ercst corniacHo ypaBHeHHo v=20¢ (M/c). Halinute cuity TSrm ABUrareineil pakersl U
IpHUpalleHie KHHeTHIeCKO 3HepPruy pakeThl 3a BTOPYIO MHHYTy moinera. Cormpo-
THBJIEHHEM BO3/yXa IIpeHeOpeys.

6.18. Ha rimagkomM ctone nexuT 6pycok Maccoit 100 r. K O6pycKy mpuiioxuwimm cu-
Iy, H3MEHSIOIYIOCs corlacHo ypasHeHuto F = 0,1#+0,2¢ (H) u HanpasneHHy!o na-
pajIenbHO IOBEPXHOCTH cToNa. Halimure yckopeHue Opycka B MOMEHT BPEMEHH
t=1lc.

6.19. ABTOMOGMIE Maccoit 1500 Kr TporaeTcs ¢ MecTa M COBEpIIAET TI0 TOPH30H-
TaNFHOMY YYacTKy HOpOTH 0e3 TpeHHs IepeMelleHne, KOTOpoe 3a1aeTcs ypaBHeH -
eM S= i (m). Onpenenute CWIy TATH OBUTATENS aBTOMOOMIIS, CUNTAS €€ ITOCTOSH-
HOH.

6.20. YpaBHeHHe JIBIDKEHMS Tella Maccod 15 kr mmeer Bum S = Fi+315-3k (m).
Haiigure npupaieHne KHHETHIECKOH YHEPIrUM Tella 3a HHTEPBAJI BPEMEHHU OT =2 ¢
no =4 c.

3ananne 7. OcHOBHOM 3aKOH JTHHAMHKH

7.1. Kocmugeckuif Kopabib MOJHMMAETCS BEPTUKAIBHO BBEPX € YCKOpEHHEM
10 m/c*. Cunta Tsirm ero msuraterneit 50 000 xH. Haimure Maccy KopalJis ¥ BEICOTY
€ro nojbeMa K KOHITy ZIECSITOH CeKyH/IbI IOJIeTa.

7.2. ABTOMOGHUIE Maccoii 5 T, ABHrarommiics co ckopocteio 108 xM/4, HaunHaeT
topMo3uTh. Cuna Topmoxenus 5 kH. Haiinute yckopeHHe aBTOMOOHIS IIPH TOPMO-
JKEHUH, €r0 TOPMO3HOH ITyTh ¥ BpeMsl, HeOOXOAMMOe ISl [IOJTHOM OCTaHOBKH.

7.3. ABroGyc Maccoif 10 T HauMHAeT ABHTAThCS C ycKoperueM 0,5 M/c’ u pasro-
HsieTcs 1o cKopocTH 54 xm/4. Haiiure cyury TSATH €ro JABUraTells, BpeMs, 3arpadeH-
HOe Ha pasroH, U IIyTb, IPOHICHHEIH 3a 3T0 BpeMsa. KosdduiuenT TpeHns Mexmy
IIHHAMHU U I0poroi paseH 0,2.

7.4. Cuna 1 xH nefictByeT Ha Teno Maccodd 100 xr. B pesynprare ckopocTs Tena
yBenuamach ¢ 36 km/a 1o 72 xm/4. CKOJIBKO BpeMeHH JeHCTBOBANA CHIIA.

‘ 7.5. Pesynprupyromas cuia 120 H nefictByeT Ha Teso Maccoit 100 xr B TedeHue
cTa cexyH. Halimure ckopocTh Tena B KOHIIE 3TOI'0 MHTEpBaa BPEMEHH, €CIIH B Ha-
Yaje JBIDKCHUS TEJI0 IIOKOHMIIOCh.

7.6. ABTOMOOMIE Maccoit 20 T ABHXKeTCS IO TOpH30HTalIbHOMY Imocce. Ilocie
BBIKIIOYEHMS JBUTATENIl OH ocTaHaBimuBaercs depes 20 c. Koadduument Tperms
Mex Iy muHaMu | goporoii 0,1. Halinure ckopocTh aBTOMOOHILA Iepe]] BEIKIIIOYEHH-
€M JIBHTaTeJIs.
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7.7. HalinuTe CKOPOCTS IyJIM IIPH BRUIETE M3 CTBONA BUHTOBKY, €CIIH €€ Macca 7,5 T,
mmuHa cTBoNa 70 cM, kammbp 9 MM, a cpelHee JaBieHHe BO3AyXa 3a BPEeMs BEI-
ctpena 10 MI]a.

7.8. I1aii6a, mymeHHas O MOBEpXHOCTH JIBAA C HAYAIBHOM CKOpOCTHIO 20 M/C,
OCTaHOBHUIIACh 4epe3 COpok cekyHn. Halimute koadhGUIUEHT TpeHus Maidbl O Je,
Kaxoit myTs mpoiinet maiida o monHo#i OcTaHOBKHU?

7.9. Baron maccoil 40 T IBIKETCS paBHO3aMEUICHHO C HAYalbHOM CKOPOCTHIO
36 xm/a u ycxoperuem 0,2 M/c? Haitmure crity TOpMOXEHHS, JeHCTBYIOIIYIO HA Ba-
TOH, BpeMs €ro ABIDKSHUS IO OCTAaHOBKH ¥ IyTh, IPOMICHHEII 32 5TO BpeMs.

7.10. Cuma 1 H nelicTByeTt Ha Teno B TeueHUe Tpex MUHYT. Haiinute mMaccy Tena,
€CIIM €r0 CKOPOCTh B KOHIIE 3TOr0 MHTEpBala BpeMeHHU focturia 18 m/c, u B Havaie
JBIDKEHHS TEJO TMTOKOMIock. Kakoi My Th MPOIILIO Teo 3a 3T0 BpeMst?

7.11. MOTOLMKIUCT IPH ABIXXEHHH IIO ITOBOPOTY pammycoM 30 M HaKIOHHICSK
BHYTpB 3aKpyTiieHus Ha yron 30° ot Bepruxanu. Haiiiure ckopocTh MOTOIMKITKCTA.

7.12. ABTOOYC IBIDKETCS ITO 3aKpYIVICHHIO TOPU3OHTANIBHON JOPOTH PamnycoM
100 m. HalinuTe MakCHMaNbHYIO CKOPOCTB, €CITH KOG QUIHEHT TPEHUS CKOJIBKEHHUS
MeXy KojecaMu U goporoii 0,15.

7.13. Benpo ¢ Bomo# BpaInaioT B BEPTUKAIGHON IUIOCKOCTH Ha BEPEBKE IIMHOM
1 M co ckopocThio 4 M/c. Onpenenute, BBUIBETCS JIX BOAA IIPH IPOXOXKICHUH BEAPOM
BEpXHEH TOUKH.

7.14. Benocunenuct Ipy JBWXEHUN CO CKOPOCTHIO 18 KM/4 II0 IIOBOPOTY pajiiy-
com 30 M HaKJIOHWIICS BHYTPH 3aKkpyrinenus. HalinuTe yroia ero HakjioHa.

7.15. Haiinute Bec aBTOMOGHIIS IPH JBI)KEHUH CO CKOPOCTBIO 25 M/C 110 BBIYK-
JoMy MocTy pagumycoM 50 M. Macca aBromobmis 1 T.

7.16. Haiimure Maccy aBTOMOOWIIA, €CIHM TPH €ro JIBM)KEHHH CO CKOPOCTHIO
72 xM/4 IO BOTHYTOMY MocTy panuycoM 40 M ero Bec paser 30 xH.

7.17. ABTOMOGHIIb JABIDKETCS, HE COCKaJIb3bIBas, 110 3aKPYITICHUIO TOPH30HTalIb-
HOM noporu papuycoMm 150 M co cxopoctsio 54 xm/4. Halinute MUHUMANbHBIH KO-
3¢ GUITIEHT TPEHHUS CKOJIBKEHUS MEXAY KOJIeCaMU B JOPOTOi.

7.18. Benpo ¢ BoIoli BpallaloT B BEPTUKAIBHOM INIOCKOCTH HA BEPEBKE JUIMHOM
3 M. C KaKoil HanMeHbIIeH CKOPOCTBIO €ro HyXKHO BpaIlaTh, YTOOBI IPH IIPOXOXK/Ie-
HUM BeJ[POM BepxHell TOUKH U3 HEero He BBIIMIACh BOIa?

7.19. luck BpamaeTcst BOKPYI T'OPH3OHTAIBHOM OCH, IPOXOZAIIEH depes ero
uentp. Ha mucke Ha paccrosiHuz 50 cM OT ocu BpallleHus JIEXKHT Ipy3. Makcumanb-
HBIM KOD(QUIMEHT TPeHWs IMOKOs MeXIy HucKoM W rpy3oMm paseH 0,1. Haiinure
HAMMEHBIIYIO YacTOTY BpallleHHs, IIPH KOTOPOH Ipy3 HA4HET COCKAJb3hIBAaTh C JHUC-
Ka.

7.20. Jluck Bpamaercs BOKPYI' T'OPH3OHTANBHON OCH, IIPOXOAAIIEH depe3 ero
nentp. Ha mucke sexut rpys. MakcuManbHbIH K03()OULIUEHT TPEHUS TOKOS MEKIY
I¥cKoM ¥ rpy3oM paseH 0,3. YacroTa Bpamenus aucka 60 o6/mun. Ha kakom Max-
CHMAJIBHOM PAcCTOSIHUH OT OCH BpAIICHUS MOXKHO IIOJIOXKHUTH IPY3, YTOOBI OH He CO-
CKOJIB3HYJI ?



3aganue 8. [IBuikeHue 0 HAKJIOHHOM IJIOCKOCTH

8.1. HaxnonHas mIocKocTh JUIMHON 5 M obpasyer yroia 30° ¢ ropmsonToM. Bpy-
COK, [IBUTrasich PaBHOYCKOPEHHO, COCKOJIB3HYI C 3TOH IUIOCKOCTH 3a IATH CEKYHI.
Haiinure ko duimeHT TpeHus MexIy OPYCKOM U INIOCKOCTHIO.

8.2. Onpenenute 3HAYSHUE CHIIBI, IPUIIOKEHHOM K IEPEBIHHOMY OPYCKY Maccoii
200 r, np KOTOPOM HAYHETCS COCKaJIb3bIBaHHE TOT0 OpycKa ¢ HAKIOHHOM IJIOCKO-
ctu ¢ yrioM HakioHa 30°. Koaddurment tpenus pases 0,3.

8.3. Teno, nBurasick paBHOYCKOPEHHO, COCKOJB3HYJIO C IIOCKOCTH JUTHHOM 5 M U
BricoTol 3 M. KoadpuiuenT TpeHus Mexay TeaoM U miockoctsio 0,1. Hafinure Bpe-
M IBIDKEHHUS Tela.

8.4. 3a xakoe BpeMms maiiba maccoit 300 T COCKONB3HET ¢ HAKJIOHHOMN IIIOCKOCTH
JuHOM 10 M m yriioM HaxsioHa 60°, eciy 1Mo Toif ke HaKJIOHHOM IIIOCKOCTH C YIJIOM
HaxJsioHa 30° oHa ABIXKETCS paBHOMEPHO?

8.5. Teno Maccoif 2 KI' COCKaJIB3hIBAET ¢ HAKJIOHHOM IIIOCKOCTH AiauHOM 10 M 1
YTIIOM HakJIoHa 60° U3 COCTOSHUS IOKOS M 3a TPHU CEKYHIBI ABIDKSHUsI Ipruobperaer
ckopocth 9 M/c. Haifmure ko3 GUIHEHT TpeHHs MeXY TEJIOM U IIOCKOCTEIO.

8.6. Halinute k03 dUIMEHT TpeHUSI MEX/Ty MIMHAME U TIOBEPXHOCTBIO JOPOTH C
yriioM HakinoHa 30°, eclny aBTOMOOMIIb CKATHIBAETCs 110 Heil ¢ BEIKIIFOUSHHBIM JIBUTa-
TeleM ¢ yeKopeHHeM 2 M/c’.

8.7. Teno HauMHAET CKOIB3UTH IO HAKIOHHOW INIOCKOCTH C yIJIOM HakioHa 30°
u3 cocTosHUS 1okost. Kaxoii myTs npoiifer Teno 3a mepBble TPU CeKyHABl TBIKEHHUS?
Koaddunuent tperns ckombxerus 0,2.

8.8. I'py3 mMaccoif 5 Kr moJHUMaeTCs [0 HAKJIOHHOH INTOCKOCTH C YTJIOM HaKJIOHA
30° mop neticteuem cuiisl 40 H, HanpaBneHHoO# mapamiensHo miockoctu. Kakoe pac-
CTOSIHME IIPOMIET TeJO 3a OTPE30K BPEMEHH, B TEUEHHE KOTOPOTO €ro CKOPOCTh BO3-
pactaer ot 0 1o 1 M/c? KoaddunuenT Tperus ckonbxenus 0,1.

8.9. HalinuTe MUHUMAIBHBIN Yroj HaKIOHA IUIOCKOCTH, IIPA KOTOPOM C Hee 6e3
ycKopeHHs! coCKob3HeT Teno. KoadduiwenT TpeHns: CKOJIBKEHUS MEXAY TEIOM U
mIockocteio 0,3.

8.10. Haxnonnast mockocts anuHo# 10 M obpasyer yronm 30° ¢ ropu30HTOM.
Haiimure Bpemsi, 3a KOTOPOE TEJI0 COCKONB3HET C 3TOH IIOCKOCTH. TpeHue He ydu-
TEIBaTb.

8.11. Teno HaYMHAET CKOJIB3UTH 10 HAKIOHHOM IUTOCKOCTH C YIJIOM HakioHa 45°
w3 cocTosiHMs mokost. Kaxoit myTs npolijiet Teio 3a Tpu ceKyHIp! ABIKeHns? Tpenue
HE YYUTHIBAT.

8.12. Teno, HauaB JBM)XKEHUE M3 COCTOSHUS IIOKOSI ¥ ABUTasCh PaBHOYCKOPEHHO,
COCKOJIB3HYIIO ¢ Topky AinuHo# 10 M 1 BeIcoTOM 3 M. Haiinute BpeMs ABIKEHHS Te-
na. TpeHue He yUUTHIBATh.

8.13. IIpu IOCTOSIHHOMW CHJIe TATH JBHraTellsi aBToMoOWIb Maccoit 2400 xr cro-
CoGeH IBUTAThCS HA FOPH3OHTAIBHOM YIaCTKe JOPOTH ¢ yckoperueM 3 m/c’. Haiiy-
Te yroJl HaKJIOHa HOJbeMa JOPOTH, €CIIH aBTOMOOWIb JIBHIAeTCs 10 HEMY C BKIIIO-
YeHHBIM JIBHTaTeNeM ¢ yekopenneM 1 M/c?. Koo uipenT TpeHus Mex/Ty ITHHAMHA 1
MTOBEPXHOCTHIO Jlopory paseH 0,1.
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8.14. TToe3x obmeit Maccoit 10 000 T ¢ MOCTOSIHHON CKOPOCTBIO MPEOAOIEBAET
HOABEM ¢ YKIOHOM 3 M Ha kaxkaple 100 M mytu. Kosddurment tpenus 0,01. Haiinu-
Te CHITy TSITH, Pa3BUBaEMYyIO JJOKOMOTHBOM 3TOTO MOe3/a.

8.15. ABToMOOMIIE Maccoit 10 T ABMKETCS IOJ ropy MPH BEIKIIFOYEHHOM JIBHTa-
Telle ¢ IIOCTOSTHHOM CKOPOCTBIO. YKIIOH ropsl 5 M Ha kaxjsle 100 M mytu. Kaxyro cu-
Ty TATH JOJDKEH pa3sBHUBATh ABUTATellb, YTOOBI aBTOMOOHIIB TBUTAJICS BBEPX IO 3TOM
K€ rope TOXXe C IIOCTOSTHHOU CKOPOCTHIO?

8.16. DOnexTpoBo3 Maccoii 50 000 r oz eHCTBHEM CHIIbI TSTH ABUTATENEH, paB-
HOYCKOPEHHO JBHIasiCh BHHU3 II0 HAKIIOHHOMY YYacTKy JOPOTH C YIJIOM HakKJIOHA 5°,
3a IepBbIe AeCITh CeKyHJ| IBIDKeHus npoxonuT 100 M. KoaddumueHT TpeHns Mexmy
KOJIECHBIMHM ITapaMu U penibcamu paseH 0,1. Kaxoll myTs npo#neTr 31eKTpoBo3 3a 3T
e BpeMsl, IBUTasCh BBEPX 10 3TOMY )K€ y4acTKy AOPOTH IIPH TOH XKe CHIIE TATH JABHU-
rareis?

8.17. Heob6x0/uMO 110 HAKJIOHHOM ILIOCKOCTH JUIMHOM 2 M M yrioMm HakioHa 30°
BISIHYTH BBEPX C ycKopeHHeM 1 m/c’ kopoOky maccoit 100 xr. Koaddumuent tpenus
MeX Iy KopoOKoii 1 miockocTsio 0,1. Brruycnure, kakyio crity HeoOXOIUMO Jis 5T0-
TO IPIJIOXKUTH ITapaJUIeNIbHO 3TOH HaKJIOHHOM ITOCKOCTH.

8.18. Teno, nBHUrasch paBHOYCKOPEHHO, COCKOJNIB3HYJIO C TOPKH IJIMHOA 1 M U BBI-
coroit 0,15 M u3 cocrosHms mokos. Hajimure ckopocTh Tena B KOHIE TOPKH.

KoaduuueHT TpeHus MeXIy TelnoM U IIocKocThio ropku 0,1.

8.19. ABromobuie Maccoit 1000 xr mogHHUMaeTcs B ropy C yriioM HakioHa 30°
moJ AefiCTBHeM CHIBI TSTH JBUrareis ¢ yckopenueM 1 m/c2 Koaddumment tpenus
MeXIy ITHHAMU U ITOBEPXHOCTHIO Jiopord paBeH 0,1. C KakUM yCKOpEHUEM aBTOMO-
OWJIb TOJ ISWCTBUEM STOM )K€ CHJIBI TATH JIBUTATENs CIIOCOOEH JIBUIaThCSl Ha TOpH-
30HTAJIBHOM Y4acTKe JOPOTU?

8.20. DnexTpoxap maccoit 5000 xr, mMOAHUMAACH IO AEHCTBUEM CHIIBI TATH JBHU-
rareiisi 10 HAaKJIOHHOMY y4acTKy JOpOTH C YIJoM HakiioHa 30°, 3a mepBble IATH ce-
KyH][ TBIDKCHHS M3 COCTOSHHS MOKOSI MOXKeT poiTH myTh 25 M. KoaddunuenT tpe-
HHS MeX]y IIHMHAMHU 3JeKTpoKapa U MOBEpXHOCTHIO fopord paseH 0,1. Hatitu cumy
TSTH JIBUTATENs 2I€KTPOKapa.

3ananue 9. [[BUKeHHE CBSI3aHHBIX TeJ

9.1. JIBa rpy3a Maccoii 2 u 4 KT coeJUHEHBI HUTBIO, IepeOpOLIeHHOH Yepe3 HeBe-
coMmslii Gok. OnpezenuTe yCKOpeHre IPy30B U HATSOHKSHHE HUTH IIPU UX ABIKSHUH.

9.2. /Iea rpy3a COeIWHEHBI HUTHIO, NepeOpOIIeHHON uepe3 HEBECOMBIH OJOK.
I'py3bI IBUTAIOTCA C yCKOpeHHeM 2 M/c’. ONpeeuTe COOTHONIEHHE MacC TPY30B H
HaTSDKEHUE HUTH IIPH MX ABMDKEHUH, €CJIM Macca MEHBILEro U3 HUX 1 KT.

9.3. J[Ba Tena Maccoit 4 u 7 Kr CBSI3aHBI MeXIy co0oii Bep&BKoH maccoif 1 Kr.
I'py3bl IOTHUMAIOT BBEPX C YCKOPEHHeM, IPHKIanbiBas cuy 24 H x Temy ¢ 6ompiei
Maccoii. Haliiure cuimy HaTshKeHUs BEpeBKH, CBS3bIBaIOLIel Tena, B BepXHEH U HIK-
Hell TOUKe ee KpeIUIeH!s K Ipy3aM.

9.4. Tpu 0MHAKOBEIX Opycka MaccaMy IO 1 Kr, CBSI3aHHBIE MeXIy co00H HUTS-
MU, JIeXXaT Ha FOpU30HTAIBHOM croyie. KoadbHIMeHT TpeHus Mexay OpycKaMu
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cronom 0,3, 0,2 u 0,1 coorsercTBerHO. Haifinute cuity HaTsDKeHUS HUTeH, eciu Opy-
CKH TSHYT BIOJNB CTOJIa, IPUKIaBIBas K HepBoMy O6pycky crny 15 H, HanpaBnenuyro
IapajieNbHo CTONY.

9.5. JIpa 6pycka MaccamMu 2 | 3 KT, CBSI3aHHBIE MEXIY COOOM HUTSMH, JIEXKAT Ha
ropusoHTanbHOM ctole. Koaddumments! Tperus mexnay 6pyckamu u cronom 0,2 u
0,1 coorBeTcTBeHHO. HaliuTe Crily HaTSDKCHUS HUTEH, €CIIU UX TSHYT, IPUKIAbIBAsS
K mepBoMy 6pycky cumy 20 H, mampasineHHyto mox yriaoM 30° OTHOCHTENIBHO MHO-
BEPXHOCTH CTOJIA.

9.6. Teno Maccoii 2 Kr, Jiexalee Ha HAaKIIOHHOM INIOCKOCTH JJIHHOM 5 M U BEICO-
TOH 3 M, CB3aHO HUTHIO CO CBOOOJHO BHCSIIMM BTOPBEIM TeJoM Maccoii 3 kr. Huts
IIepeKHHyTa 9epe3 HEBECOMBIN OJIOK, HaXOIIIMiics Ha BepIirHe IUIocKocTd. Koad-
(HIHeHT TpeHH MeX Ty IepBBIM TeloM U Iockocthio 0,1. Haiiurte yckopenue Tein.

9.7. Jlpa Tenma Maccoit 1 u 2 Kr cBsI3aHBI MeXAy co00if BepeBKoi. I'py35! moauu-
MaloT BBepX, NpukiaasBas cury 70 H x ey ¢ mensmeli maccoii. Haiimure maccy
BEPEeBKH, €CIIU CUJIa HATSDKEHUS BEPEBKU B BepXHel M HIDKHEH Toukax ee KpeIIeHHs
K rpy3am 45 u 30 H cooTBeTcTBEHHO.

9.8. /lBa OIMHAKOBBIX ATIOMWMHMEBBIX IIApHKa COCOWHEHBI HEBECOMOH HUTBIO,
MEepEeKHHYTO! Yepe3 HeBecoMbIit 6110k. OUH U3 MIapuKOB IIOrpyXeH B Boxy. Haiinu-
Te ycKkopeHue mapukoB. CHIIOH CONPOTUBIEHNS ABMKSHUIO IIIapUKa B BOJE IpeHed-
peds.

9.9. [lea rpy3a MaccaMu 4 i 1 KT CBS3aHBI HUTHIO, IEPEKUHYTOH gepes 6ok, mpH-
KpeIUIeHHBIH K BepIIMHE IIPU3MEI C YIIIOM HakioHa miockocteit 30° u 60°. Koahdu-
IIMEHT TPEeHUs CKONIBXXEHUsI MeXy IuockocTsMu 1 tenamu 0,1. Halinure yckopeHue
TPYy30B.

9.10. [Tsa rpy3a MaccaMd 2 ¥ 3 KI' CBsI3aHbl HHTBIO, TIEPEKUHYTON depe3 OIoK.
Kakoii myTh IpoiifeT KaXxablil Ipy3 3a OIHY CEKyHIy JBIDKCHUS?

9.11. Ha crose crouT Tenexka mMaccoit 4 kxr. K Tenexke nmpusssaH IIHYp, Hepe-
KUAHYTHIH gepe3 611ok. C KakuM yCKOpeHHeM OyJeT JBHUIaThCs TENEeKKa, eCld K Apy-
roMy KOHITy IIHypa IIPUBS3aTh TUPI0 Maccoi 1 kr?

9.12. K mpy>XHHHBIM BecaM IMojBenIeH Onok. Uepe3 GOK NMEpeKMHYT IIHYp, K
KOHI[aM KOTOPOro IpHBS3aHBI Ipy3sl Maccamu 1,5 u 3 kr. Kakoe 6yner mokaszanue
BECOB BO BpeMsI IBIDKEHMS Ipy30B? Maccoit 611oka 1 IHypa npeHe6peys.

9.13. Ha rmagxom ctoie nexur 6pycok Maccoit 4 xr. K 6pycky npuBs3aHbl Ba
IIHypa, epPeKUHYyTHe Yepe3 HEeMOABIKHbIE OJOKH, IMPHKpEeINIeHHbIe K IPOTHBOIO-
JIOXHBIM KpasM crona. K KOHI[aM MIHypOB IIOABEIIeHbl THPH, MACCHl KOTOPhIX 1 |
2 xr. Haiinure yckopeHue, ¢ KOTOPEIM ABIDKETCS OPYCOK M CHIIy HATSDKEHMS KaXIO0ro
U3 IIHYpPOB. Maccoit 6JI0KOB ¥ TpeHHeM IpeHeOpeyb.

9.14. JIa rpy3a maccoi 0,9 1 1 KT coeIMHEHbI HEBECOMOM HUTHIO, IIEpeOpoIIeH-
HO¥ Yepe3 HeBeCOMBIH OJIoK. B HayalbHEII MOMEHT MEHBIINH I'Py3 HaXOAUTCS HUXKE,
M pacCTOSHHUe MEXIy LEeHTpaMH Macc Ipy3oB cocraBisger 1 M. Uepes xakoe Bpems
IIOCJIe Havaya ABIKEHUS LEeHTPHl Macc Tpy30B OyayT Ha ofgHOU BeIcOTe? JIBIKEeHHE
HauMHAeTCs 6e3 HAYaIbHOM CKOPOCTH, COPOTHBIEHHEM BO3IyXa IIpeHeOpeysb.

9.15. Teno Maccoif 8 kr, jJexaliee Ha HaKJIOHHOM IUIOCKOCTH JJIHHON 6 M U BEI-
COTOM 4 M, CBSI3aHO HHTBIO C TeOM Maccod 4 kr. HuTh mepekuHyTa depes3 HeBeco-
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MBI} ONOK, HaXOAsIIMiics Ha BeplIMHe IUIockocTd. Haliure ycKkopeHHe 3THX Tell.
Tperuem npeHebpeds.

9.16. HeBecoMelit 610K yKpeIsIeH Ha KOHIe croia. ['upu omiHaKoBoi Maccoi 1 kr!
COEIIMHEHBI HEBECOMOH HUTHIO, IEPEKUHYTOM depe3 O6sok. OfHa TUPS JIEXUT Ha CTO-
e, npyras ceobonHo BucuT. KoaddunuenT tperus rupu o crox 0,1. Hadinute ycko-
peHHe, ¢ KOTOPBIM ABHXKYTCS TMPH, H CUIYy HaTsDKEHHS HUTH. TpeHreM B OJIOoKe mpe-
HeOpeds.

9.17. Jla rpy3a mMaccoit 6 1 9 XTI coeMHEHbI HUTHIO, IEpeOpOILEHHON Yepe3 He-
BeCcOMBIH 6ok, OnpeieuTe YCKOpeHUe TPY30B M HaTsHKEHHUe HUTH.

9.18. K mpyxuHHBIM BecaM IojBenIeH Oiok. Uepe3 OGIOK MEpeKWHYT LIHYp, K
KOHI[aM KOTOpOTO IpHBs3aHbI Ipy3bl. [lokazaHue BECOB BO BpeMs IBIDKCHUS IPy30B
— 24 H. Haiiti Maccy OonbIiero rpysa, €ciii Macca MeHbIIero — 4 kr. Maccoit 6;oxa
U IIHypa NpeHeOpedb.

9.19. Ha rimagxoM cTtoie JIexXuT 6pycokx Maccoil 6 kr. K Opycky mpuBszans! gBa
IIHypa, HepeKUHYThle depe3 HEeNMOABUKHbIE OJOKH, NPHKPEIUICHHBIE K IIPOTHBOIIO-
JIOXHBIM KpasM cTolia. K KOHIaM NIHypOB MOJBEIIEHEl THPH, MacChl KOTOPhIX 3 U
4 xr. Halimute yckopeHue, ¢ KOTOPBIM ABIKETCS OPYCOK M CHILy HaTSDKEHHUS KaXXIOTO
w3 mHypoB. KoahdunumerT Tperus 6pycka o cron 0,1. Maccoii 6;10k0B IpeHeGpeds.

9.20. [Isa oMHAKOBEIX Opycka MaccaMH IO 3 KT, CBSI3aHHBIE MeXIy co0oii Hu-
TSIMH, JIEXAT Ha TOPU30HTAIEHOM cToiie. KoadduiieHTs! TpeHus Mexxy Opyckamu u
croinom 0,1. Halinure crily HaTsDKEHUS HUTEH, eClM UX TSHYT, IPHKJIAABIBAs K Iep-
BOoMYy Opycky crminy 15 H o yriom 10° x Topu30HTY.

3ananune 10. 3aKoH coxpaHeHHs] HMITYJIbCa

10.1. /IBa xorbkobexa Mmaccamu 80 u 50 Kr, Jepxach 3a KOHIIBI JUIMHHOTO HATs-
HyTOTO LIIHypa, HEIIOJBIKHO CTOAT Ha JIBIY OIUH NPOTHUB Apyroro. OIuH U3 HUX Ha-
YMHAET YKOpAYWBaTh LIHYpP, BOupas ero co ckopocTeio 1 M/c. C KaKuMHU CKOPOCTIMU
HAYHYT JBUTaTHCS 0 JIbAY KOHBKOOEXKIIBI?

10.2. Cuapsin maccoit 20 kr o6amain ckopocTthio 150 M/c B BepxHeit TOUKe Tpaek-
Topud. B 3T0i1 Touke OH pazopBalics Ha ABE YacTH. MeHbIas 4acTh ¢ Maccoil 3 xr
nprobpesa ckopocts 400 M/C U IPOTOIKUNA IBIKEHHE B TOM K€ HAlPABICHHUH O]
yraoM 60° x ropm3oHTy. Halimure 3HaueHWe W HalpaBJIeHHE CKOPOCTH BTODOH,
GoJpIneit yacTy CHapsa.

10.3. Ilap maccoii 10 Kr crankuBaercs ¢ mapoM Maccoit 5 Kr. CKopocTs IepBoro
miapa JI0 CTOJIKHOBEHHS 5 M/C, CKOpPOCTh BToporo — 12 m/c. Haliiute 1 cpaBHUTe UX
CKOpOCTH TIOCJIe HEYIPYroro ¥ abCONIOTHO YIIPyroro YAapoB, €CIIH A0 CTOIKHOBEHHS
[rapsl IBUTANMCh HABCTPEdYy APYT APYTY.

10.4. Illap Maccoif 4 Kr HaroHseT U CTaIKUBaeTcs ¢ ImapoM maccod 8 kr. Cko-
POCTbh IEPBOTO IIapa X0 CTOIKHOBeHus 10 M/c, ckopocTs BToporo — 5 M/c. Halinure n
CpaBHUTE MX CKOPOCTH IOCTEe HEYIIPYToro M abCONFOTHO YIPYroro yAapoB.

10.5. B noaxe maccoit 350 kr crout denoek Maccoi 70 xr. Jlomka IUIEIBET cO
CKOpOCThIO 3 M/c. HaliiuTe CKOPOCTH JIOAKY IIOCHE TOT0, KaK 4eJIOBEK BBINPEICHYI U3
Hee BIIEpeJ] IO XOIy JBIKEHHUS CO CKOPOCTEIO 4 M/C OTHOCUTENBHO Oepera.
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10.6. B nonxe maccoii 450 kr crout 4enosek maccoi 90 kr. Jlojgka IUIBIBET CO
cKopocTsio 2 M/c. Haiiure ckopocTh JIOAKY HOCTe TOro, KaK YeloBeK BBIIPBITHYIT U3
JIOAKA B CTOPOHY, IIPOTHUBOIONIOXKHYIO ABIDKEHHIO, CO CKOPOCTHIO 5 M/C OTHOCH-
TeNBHO Oepera.

10.7. Ha HenoABXHOH xKeNe3HONOPOXKHOH TuiaTdopMe Maccoi 120 T 3akperie-
HO opyaue Maccod 3 T. Opyaue crpenser mox yriioM 30° k ropuzoHTy. Macca cra-
psina 30 kr, ero ckopocth 700 m/c. Haiinure ckopocTs miraTdopMe Iocie BEICTpea.

10.8. Ha HeHnoxBIDKHOM >KENe3HOZOPOXKHON miaTdopMe 3akKpelieHo Opy/IHe.
Opynue crpensier nox yrioM 60° k ropu3oHTy. Macca cHapszna 30 Kr, ero ckopocTb
700 M/c. Halinute obmiyro Maccy IuiaThOpMEI C OpyIHeM, eCIH IOCHe BEICTpela uX
cxopocTh paBHa 0,5 M/c.

10.9. I'opu3oHTANBEHO JNeTAIMH cHapsy Maccoi 20 Kr pa3opBalics Ha JBE JacCTH.
Yactp Maccoii 16 kr nomyumina ckopocts 800 M/C B IIpexxHeM HaIpaBIeHUH, a BTOpast
gactb — 200 M/c B o6paTHOM Hanpasiexun. Haiiure ckopocTs CHapsaa Io pas3psiBa.

10.10. T'opusoHTaIBEHO JNeTAmui co ckopocTsio 300 M/c cHapsix Maccoit 20 kr pa-
30pBayIcs Ha ABe YacTh. YacTs Maccoit 12 xr nmomyuuna ckopocts 400 M/c B ipexHeM
HamnpasieHud. Halinute ckopocTs BTOpOIf 4acTu.

10.11. ITyns maccoit 20 T, netsmas co ckopoctbio 500 M/c, ynapsieTcs U 3actpe-
BaeT B cBOOOAHO BHCSIIEM peibee Maccoil 200 kr. Haiiaute ckopocTh penbca mocie
yzapa.

10.12. Kocmugeckuii kopabib Maccoif 30 T CTONKHYJCS C METEOPUTOM Maccoi
100 kr, TeTeBmMUM eMy HaBCTpedy CO CKOpocThio 25 km/c. [Tocie CTONKHOBEHUS CKO-
poCTh KOpabJst CHU3MIIAch B 1Ba pasa. HailTi ckopocTh KOpaliis IO CTOJNIKHOBEHUS C
METEOPHTOM. ¥ Jap CUUTATh a0COIIOTHO HEYIPYTHM.

10.13. Ot pakets! Maccoit 100 T B MOMeHT focTikenus ee ckopoctr 100 M/c ot-
JenseTcs mepBasi cTyneHb Maccoii 60 1. CKopocTs BTOPOH CTYIEHH IIPA 3TOM BO3-
pactaert 1o 120 m/c. HalinuTe HanpasiieHne i CKOPOCTh JBIKEHHUS IIEPBOH CTYIIEHH.

10.14. Ot pakeTsl B MOMEHT JOCTIXEHUS ee ckopocTH 200 M/c oTxensercs mep-
Basg cTyneHb Maccoit 100 T u ee ckopocTs mociie otaenenus cocrasister 50 m/c. Cko-
POCTh BTOpO# CTYNEHH IpH 3TOM Bo3pactaeT a0 250 m/c. Haiimute mMaccy Bropoi
CTYIIEHH M BCEll paKeThl, ecld JIBIDKeHHe o0enx CTyneHeH IPOMCXOIMIO B OJHOM
HalpaBJIeHUH.

10.15. OruerymmTeNns Maccoit 2 Kr 3a OfHy ceKyHay paGoTel BeiOpackiBaer 200 r
meHs! co ckopocThio 20 M/c. Kakyro cuiry JOJDKeH PHIIOKHTE YeloBeK, YTOOH yaep-
JKaTh HETIOABIKHO OTHETYIIUTENb B TCUCHHUE STOH CeKyHIBI?

10.16. Iapux maccoit 100 r yman ¢ BEICOTH 2,5 M Ha TOPHU3OHTAIBHYIO IUIUTY,
Macca KOTOpOH MHOTO OoJbIle Macchl IIapiKa, ¥ OTCKOYMI OT Hee BBepx. Cumras
yIap abCONIOTHO YIPYTUM, ONPENEINnTe UMITYJIbC, TOTy4CHHBIA IIIMTOMH.

10.17. Kocmrgeckuii kopabmp Maccoit 10 T, IBUraBIIMHCSI CO CKOPOCTBIO
10 xM/c, CTONIKHYJICS ¢ METEOPUTOM, JISTEBIIMM €My HAaBCTpedy CO CKOPOCTHIO
20 xm/c. IToc/ie CTONKHOBEHHUS CKOpOCTB KOpaliist| CHU3UIIAch B YeThipe pasa. Haiinure
Maccy MeTeopuTa. Yjap CUUTaTh aOCOIIOTHO YIPYTHUM.

20



10.18. ITynsa maccoit 30 r ynapsieTcst ¥ 3acTpeBaeT B CBOOOIHO BHCSIIEM peJbee
Maccoit 300 xr. CkopocTs penbea mocie yaapa 0,04 m/c. Haifure ckopocTs Iryiu 10
yIapa.

10.19. U3 moxapHoro nuranra 3a 1 ¢ paboTHl BEIOPACEIBACTCS 2 KT BOIBI CO CKO-
poctsio 15 M/c. Kakyro cuiry ZoiDKeH NMPIIIOXKWUTH YelOBeK, YTOObI yepKaTh IUIaHr
HETIOJIBIDKHO B TeUEHHE TOH CeKyHJIBI?

10.20. Crapsn maccoii 10 xr obmagan ckopoctsio 200 M/c B BepxHeil Touke Tpa-
exTopud. B 3Toli ToUKe OH pazopBacs Ha Be OAMHAKOBBIe YacTu. IlepBas momy4una
ckopocts 400 M/c B IpexxHeM HampapieHud. Haiifinte CKOpOCTs BTOPO YacTu Mocie
paspsiBa.

3aganue 11. 3aKoHBI COXpaHeHHs HMITYJIbCA H SHEPrHH

11.1. Cua 100 H neiicTBOBayia Ha M3HAYATHLHO MOKOSIIEECs TEJIO B TEUYCHHUE Je-
CSITH CEKyHJ U COOOIIMIIa eMy KuHeTHdecKyo sHeprito 120 J[x. Halinute maccy Te-
JIa ¥ ero UMITyJIbC B KOHIIE IECSTOH CeKyHIbL.

11.2. Temo maccoit 1 kr, OpoIIeHHOE ¢ BBIIIKA B TOPH30HTAIBHOM HalpaBlIeHHH
co ckopocThio 10 M/c, Yepe3 mATh CeKyHZ ynaio Ha 3emiro. OIpe/ienire KHHeTHIe-
CKYIO 9HEPIHIO TeJla B MOMEHT yZapa O 3eMJIIO.

11.3. Haiimure KHHETHYIECKYIO SHEPTHUIO Tella MacCoi 2 KT IIOocie TOro, Kak OHO
COCKOJIB3HYJIO C HAKJIOHHOH IIOCKOCTH JJIMHOM 5 M M yriioM HakioHa 45° (ko3¢ du-
[IMEeHT TpeHus cKoibxenus 0,1).

11.4. Haiimure KUHETHYECKYIO 3HEPrHIO Tena, CBOOOXHO Majaromero 6e3 Ha-
YaJbHOU CKOPOCTH, B KOHIIE IIEPBOH CEKYH/BI €ro ABrKeHUsI. COIPOTHBICHUEM BO3-
Ilyxa npeHeOpeds.

11.5. Kaxas sHeprus monura Ha AedOpMamiio ABYX CTOJNKHYBIIMXCS IIApUKOB
OJIMHAKOBO# Macchl 4 KT, €CJI OHH ABUTaJIUCh HaBCTpedy APYT APYTY CO CKOPOCTIMH
4 u 9 M/c? Ynap HeHTpaNbHbIH i a0COTIOTHO HEYIPYTHii.

11.6. /IBa mapa mojBenIeHbl Ha TOHKHUX IIapaJUleNIbHBIX HUTIX M KacaloTcs ApYyT
nIpyra. MeHpImmii map mMaccoii 4 Kr oTBomAT Ha yron 90° u otmyckaror. ITocne Heyn-
pyroro yzapa Iapyuky oTkKIoHIIHCH Ha 30°. Halitn Maccy Gonpluero mapa.

11.7. Tlyns maccoit 10 r, retsimas co ckopoctsio 600 M/c, nonajaer B 6ajumucTy-
YecKui MasTHHK Maccoif 1 kr u 3actpeBaeT B HeM. Haliure usMeHenne KuMHeTHYe-
CKOM 3HEPIHH ILyJIH.

11.8. Temo Maccoit 1 kr GpoIIeHO FOPU3OHTAIBHO C BBIIKM BeICOTOM 10 M co
ckopoctsio 20 m/c. Halinute KHHETHYECKYIO SHEPIUIO Tella B MOMEHT yAapa O 3€M-
0. COnpOTUBIIEHHEM BO3/TyXa IPeHeOpEb.

11.9. Macca cHapsna 10 xr, a crBoxa opynus — 600 xr. IIpu BeIcTpene cHapsan
noy4aet dHepruro 1800 x/[x. Halinure sHEpPruro, MOIyYEHHYIO CTBOJIOM OpYIHs
TIpH OTJade.

11.10. ITyns maccoit 9 T, nersmas co cxopoctsio 800 M/c, monafaeT B 6ammcTH-
yeckuil MasTHUK Maccoit 400 xr u 3acTpeBaeT B HeM. Halinurte BBICOTY IOABEMA Ma-
SITHHKA.
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11.11. Teno Maccoif 4 Kr OpOIIEHO TOPU3OHTAIBHO C BBIIKH CO CKOPOCTBIO
20 M/c u magaeT o yzxapa o 3eMIIo TpH ceKyH/sl. HalinuTe IONHY0 SHEPTHIO TeNa B
MOMEHT Opocka 1 yiapa 0 3eMIIIO.

11.12. Ha ropu3oHTaNbHEIX pelbcax CTOHT IuardopMa, Ha KOTOPOH 3aKperieHo
opyzaue. VI3 opyaus mpoH3BOAST BBICTPEIN BHOJb JKEIE3HOIOPOXKHOTO MyTH. Macca
CHapsiZia paBHa 25 KI' U ero ckopocts 1 xm/c. Macca mnathopMsl ¢ opyareM paBHa
25 1. Haliure paboTy CHIIBI TPSHHS, COBEPIIEHHYIO IIPH JBIKCHHH IIATGOPMEI 10~
clie BBICTpea {0 IONHON ee OCTaHOBKH.

11.13. Ilyns maccoit 10 r, gersmas co ckopoctsio 600 M/c, ynapsiercs B Oam-
CTHYECKHI MasTHHK Maccod 5 KI' M 3acTpeBaeT B HeM. Kakas 4acTe SHeprum myid
WIET Ha Harper?

11.14. B GamnucTuuecKui MassTHAK Maccoii 10 xr momana myns Maccoit 10 r u 3a-
cTpsna B HeM. Haliure cKOpOCTB ITyJIH, €CIH ITOoCie yAapa MasTHHUK IOIHSICS Ha
BeicoTy 10 cMm.

11.15. HenmoxBmxHEIM aToM pachajaeTcs Ha JBe dacTH. Macca mepBoil yactu
1,6:107 xr, a ee kuHeTHdecKas sHeprus — 18 ulx. Haitnure Maccy BTOpoi uacty,
eciy ee KuHeTnueckas sHeprus — 30 5Jx.

11.16. B pe3ynbraTe IEHTPaJIBHOTO abCONIOTHO YIPYroro yjapa IBYX IIapoB
MEHBIIMH map motepsn 3/4 cBoell kuHeTHUeckoi sHeprun. OIpenenuTe COOTHOIIe-
HHE Macc IIapoB, €CIIU JI0 CTOIKHOBEHHUS OOJBIIHIA IIIap MOKOMICS.

11.17. Ilpwm BBICTpENE U3 Opyaus cHaps Maccoii 10 KT molydaeT KHHETHYECKYIO
suepruo 1,8 MJDx. OnpenennTe KMHETHIECKYIO SHEPTHIO CTBOJA OPYAWS BCIEACT-
BHE OTJIauH, eciiu ero Macca paBHa 600 xr.

11.18. ITap maccoii 200 T, gBROKyIUiics co ckopocThio 10 M/c, ynapsercs o He-
MOBIDKHEIH Trap mMaccoit 800 r. Y pap neHTpansHEBI n abcomoTHO ynpyruit. Halinu-
T€ YHEPIHIO IIapoB Iocae yaapa.

11.19. Ompenenure, KaKylo 9acTh KMHETHYECKOH 3HEPIHU MOXKET IOTEePATh Jac-
Tina Maccoit 2:1072 r, YOPYTro CTalKUBasCh C HEIOJABIKHON YacTHIEH Maccoi
6107 1.

11.20. Teno Maccoit 15 xr GpolneHo ¢ BBIIKH BEICOTOM 50 M BBepX IOA YIJIOM
45° co ckopoctsio 30 M/c. Haiimute KHHETHYECKYIO 3HEPTHIO Tella B MOMEHT yzapa o
3eMIIIO.

3apganue 12. JlunamMuka BpamaTeibHOTO ABHKEHHS

12.1. Koneco, Bpamasich paBHO3aMeJICHHO, YMEHBIIHIIO 3a | MHH 4acTOTy Bpa-
merus ot 300 no 180 o6/MuH. MoMeHT HHepIUH Koneca 2 xr-M”. Haiizute yrioosoe
YCKOpeHHe Kojleca, MOMEHT CHJI TOPMOXEHHMS M 9HCIO 000POTOB, CHENAHHBIX KOJe-
COM 32 3T0 BpeMst TopMorkeHus. Kakyro paGoTy COBEpIIMIN CHIIBI TOPMOXKEHHA? |

12.2. TopusonTanbHas mwiatdhopma pammycom 3 M 1 Maccoit 100 xr Bpamaetcs ¢
gactoToif 10 06/MHH BOKpYT BEPTHKAIBHON OCH, IPOXOAAIIeH depe3 LEHTP ILIAT-
¢dopmsl. Uenosek mMaccoii 60 kr cTouT Ha Kpato miatdopMbl. Kax u3MeHHTCs qacTora
BpaIeHus wiaThOpMEI, €CITU B TeUEHHE TPEeX CeKyH]| YeTOBEK COBEPIIMII IIEPEXO] OT
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Kpas wiaThopMsl k ee NeHTpy? Kakxyro paboTy coBepruaer 4enoBeK IIPH 3TOM Iiepe-
xoze?

12.3. V3HagansHO HENONBIDKHEIA JuCK Maccoit 80 kr u pammycoM 30 cM mof
JIEHCTBMEM CHIIBI 3a JIECATh CEKyHH pa3orsaics 1o 4acToTel 10 o6/c. Haiimure Mo-
MEHT CHJIBL B pabOTy, COBEPIIEHHYIO 3TOH CIIIOHN 3a BpeMsi pasroHa.

12.4. Kunetnueckas sHeprus Bpamaromerocs aucka 1000 k. ITox meiictBueM
IIOCTOSIHHOT'O TOPMO3SIIIET0 MOMEHTa OH OCTaHOBHJICS B TEYEHUE IISITH CeKyH[, Clie-
1aB 30 o6opoToB. OnpenenanTe MOMEHT TOPMO3sIIell CHIEL U ee paboty. UeMy paBen
MOMEHT HHEPIUHU JHcKa?

12.5. Koneco maccoii 2 kxr u paguycoM 30 cM moJ DefiCTBHEM TOPMO3SIIEro Mo-
meHTa caisl 50 H'M  cHU3MNO0 yactoty Bpamenus ot 100 o 50 o6/c. Haiinure pabo-

Ty, COBEpIICHHYIO TOPMO3HO# cucremoif. CKOJIBKO O0OPOTOB CHENaio KOJeco 3a
BpeMsI TOPMOXEHU?

12.6. Halimure moje3Hy:0o MOINHOCTH JBHUraTells, IPHUBOAALICIO B IBIKCHHE
mrat$hopMy B BuJe aucka Maccoit 280 kr u paguycoM 1 M, Ha Kparo KOTOPOM CTOUT
4JenoBeK Maccod 60 Kr, eciu 3a TpuAUaTh CeKyH[ IuiatdpopMma mpuobpena 4acToTy
Bparnenus 2 ob/c.

12.7. Omnpenenute TOpMO3SIIMIA MOMEHT, KOTOPEIH 32 20 ¢ OCTaHABIMBAET Maxo-
Boe Koixeco Maccoif 50 kr u pammycom 50 cmM, Bpamaromeecst ¢ yactotoi 20 o6/c.
Haiinure paboTy, COBEpIIEHHYIO IIPH TOPMOXXEHUH KoJieca.

12.8. JTuck maccoit 100 xr u paguycom 50 cm Bparmaetcs ¢ gactotoi 120 o6/c.
Haiinure MOMEHT CHUIBI, IIOZ JEUCTBHEM KOTOPOTO TUCK OCTAHOBHIICS, CHENaB IPH
stoM 40 060poTOB.

12.9. duck maccoit 10 kxr u paguycom 20 cM 1o AeHCTBHEM Pa3TOHSIOIIEH CHIIBI
YBENMYMI 4acToTy BpameHus ot 10 xo 40 o6/c. 3a Bpems pasrona oH coepumi 100
o6opoToB. HaliiuTe MOMEHT pa3rOHSIOIIEH CHIIBI U ee paboTy.

12.10. MaxoBHK BpalllaeTcs MO 3aKOHy ¢ = 2+16t-2¢ (pan). Haiimure cpemnroto
MOII[HOCTh, Pa3BUBAEMYIO CHJIAMH, OCTAHABJIMBAIOIIIMH €T0, €CIII MOMEHT MHEPLUH
maxorka 100 kr-m?.

12.11. MaxoBux B Buze aucka maccoit 80 xr u paguycoM 30 cM HaxXOmUTCS B CO-
crossHuM 1okost. Kakyro paboTy HeoOX0MUMO COBEPIIMUTE, YTOOB! COOOIUTE MaXOBH-
Ky BpalieHue ¢ yactoToil 10 06/c?

12.12. Co mxuBa B opme aucka guamerpom 0,48 M u Maccoii 1 Kr depes pe-
MeHb nepefaercss MoinHocTh 9 kKBT. IlIkuB Bpamaercs ¢ yactoroit 240 06/muH. Haii-
JIUTE MOMEHT CHIIBI, ISWCTBYIOIIEeH Ha peMeHb, I MOMEHT UMITYJIbCa IIIKHBA.

12.13. [Ins ompeneneHyss MOIIHOCTH MOTOpa Ha ero mKuB aAuaMerpoM 20 cM Ha-
KUHyJIH JIeHTy. Haliiure MOITHOCTb, pa3BUBaeMyI0 MOTOPOM IIPH YacTOTEe BPAIECHHS
24 06/c, eciu okazaHue AUHAMOMETpPa, IPUKPEIUIEHHOTO K JIeHTe, paBHO 24 H.

12.14. Tuck puametrpoM 60 cM U Maccoil 1 KT BpamiaeTcs BOKPYI OCH, IIPOXOAs-
IIel yepes ero MEHTp MepIeHANKYIIPHO K €ro INIOCKOCTH ¢ yacToToit 20 06/c. Haii-
JIUTe MOMEHT MHEPLUH ¥ MOMEHT MMILYJIbCa JUCKa OTHOCHTENBHO YKa3aHHOH OcCH.
Kakyro paboTy Ha/{0 COBEpIINTE, YTOOBI OCTAHOBHUTH JIUCK?

12.15. Menusrii map pagiycoM 10 cM Bpaiaercs ¢ 4acToToi 2 06/c BOKpYT ocH,
rpoxojIIeil yepes ero neHtp. Haiinure MOMEHT HHEpIUM ¥ MOMEHT MMIIyJbca Ia-

23



pa OTHOCHTENBHO yKazaHHOH ocH. Kakyio paboTy Hamo coBepIINTE, YTOOHI yBeiu-
YHUTh YITOBYIO CKOPOCTH BpallleHHs Imapa BaBoe? Kak IpH 5TOM H3MEHHTCS MOMEHT
UMITyJbCca Imapa?

12.16. Bentunarop Bpamraercs ¢ dactoroit 900 o6/muH. Ilocie BEIKIIOYEHMS,
Bpalasich PaBHO3aMEJIEHHO, OH CHEeNal IO OCTaHOBKH 75 oboporoB. PaGorta cui
TopmoxeHus 44,4 J[x. Haliiute MOMEHT HHEPIIMH BEHTWIATOPA, H3MEHEHHE €0 MO-
MeHTa UMITYJIbCa U MOMEHT CHJI TOPMOXKCHHUS.

12.17. Hatinure NONE3HYI0 MOINHOCTH IBHraTeiisl, IPHUBOASIIETO B JBHIKEHHE
mrathopMy B BHAE AHcKa Maccoi 360 Kr u paguycoM 3 M, Ha KParo KOTOPOU CTOUT
genoBek Maccoil 80 kr, ecnu 3a 50 c Iuiardopma mpuoOpena HacTOTy BpaIlleHus
3 ob/c.

12.18. Komneco maccoit 3 kr u paguycoM 50 cM mox JIeiCTBHEM TOPMO3SILETO
MomeHTa 50 H'M cHu3mio yacrory Bpamenus ¢ 200 xo 150 o6/c. Haiigure paGoty,
COBEpILIEHHYIO TOPMO3SIUM MOMeHTOM. CKOJIBKO 000pOTOB IIPH 3TOM CHENaio Ko-
aeco?

12.19. Tuck maccoit 50 xr u paguycoMm 15 cM moJ JeliCTBUEM CHIIBI pa3OrHAICS
1o gactotsl 100 o6/c. Haiinute n3MeHeHre MOMEHTa UMITYJbca Aucka, pabory, co-
BEpIIEHHYIO CHJION.

12.20. ITox neiicTBHEeM BHEIIHEH CHIBI Bal IeHEpaTopa, MOMEHT MHEPIUH KOTO-
poro paser 100 KrM”, IpHIIeNT B JBIKEHHE, H YLOJ €ro MOBOPOTA M3MEHSIEeTCS CO-
TIacHo ypaBHeHmIO @ = mit* (paj). Haifjure MOMEHT JeHCTBYIOMIEH CHITEI B MOMEHT
HMITyJIbCa Bajla B MOMEHT BpeMeHH /=1 MHUH.

3aganne 13. 3aK0oH coxpaHeHMs] SHEPIruH

13.1. Onpeznenute U cpaBHUTE JHUHEHHBIE CKOPOCTH XKEJE3HOIO IIapa M KOJbIa
pamuycom 10 cM, CKaTHBIIUXCS ¢ HAKIOHHON IUTOCKOCTH BhIcoToit 1 M. Kaxk pacmpe-
JielleHa KHHEeTHIeCcKast SHePrus STHX Tell MeX/y ITOCTYNaTeIbHBIM M BpallaTellbHBIM
IBIDKEHHEM?

13.2. Haiinute ¥ cpaBHUTe 3Ha4eHHE KMHETHMYECKOH PHEPIUU CTEpXKHS Maccoi
300 r u mmHO# 0,4 M, Bpamaromerocst ¢ yactoToii 30 06/MUH OTHOCHTEIIBHO IBYX
HapaJuelIbHBIX OCeH, IPOXOISIIIX Yepe3 CepeIuHy U OJIUH U3 TOPIIOB CTEPIKHI.

13.3. Onpenenute JHHEHHYI0 CKOPOCTH 0Opyda, CKaTHBHIErOCS C HaKIOHHOU
IUTOCKOCTH BBICOTOM 3 M. Kak M3MeHHTCS CKOpOCTH 3TOro o0pyda, €CIM OH CO-
CKOJIB3HET C 3TOM ILIOCKOCTH 0€e3 BpalleHus?

13.4. Ilapux Maccoii 100 r, npuBsI3aHHEIN K KOHITy HUTH JUIMHOM 1 M, Bpamaercs
B TOPU30HTAIBHOM IDIOCKOCTH ¢ yacToTod 1 o6/c. Huth ykopauusatot 1o 0,5 M, u
IIapHK TIPOJI0JDKAET Bpamarhes ¢ yacToTod 4 o6/c. Kak m3MeHmnace KuHeTnaeckas
SHeprus mapuka?

13.5. Onpexenute U cpaBHUTE JIMHEHHBIE CKOPOCTH IUCKa B 00pyda Maccoi 2 Kr
U guameTpoM 12 cM, CKaTUBINMXCS C HAKJIOHHOHN IockocTH BeIcoToit 1 M. Kak pac-
IpezenieHa KMHETHIECKas SHeprHs STUX Tell MeXIy IOCTYIaTelIbHBIM U BpallaTelb-
HEBIM JIBIDKEHUEM?
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13.6. I'opuzonTansHas miardopma maccoii 80 kr u pagumycom 1 M Bpamaercs ¢
HOCTOSIHHOHM 9acToToit 20 06/MUH BOKPYT BEPTHKAIBHOM OCH, IPOXOMAAINEH depes
HeHTp IraTdopMel. YeroBek CTOUT B IIEHTpe IIaTGOPMEL, IepXkKa B BEITIHYTHIX Py-
xax rupy. OmycTUB pyKH, 9eJIOBEK YMEHBINWI CBOII MOMEHT WHepuuu oT 2,94 1o
0,98 xr-m”. Kax H3MeHHIach KHHETHIeCKas SHEPrHs IWIATHOPMEI C YEITOBEKOM?

13.7. O6py4 u nucK oxuHAKOBOM Macchl 20 KT ¥ OAMHAKOBOro paxuyca S0 cM ka-
TATCS 0 TOPU3OHTAIBHOM MOBEPXHOCTH C OMHAKOBOH CKOpocThio 5 M/c. Haiinute n
CpaBHHTe X KMHeTH4ecKue >Heprun. Kak pacnpesienena sta SHeprus MeXHy HOCTy-
HaTeJbHBIM U BpallaTeIbHbIM JBIXXEHHUEM UL KQK/I0TO0 Tena?

13.8. ITyns maccoii 10 r nerut co ckopoctsio 800 M/c, Bpamasick BOKPYT Ipo-
JonbHOM ocH ¢ gacToTod 1000 06/c. Haiinute KHHETHYECKYIO SHEPTHIO IyJIH, CUUTAsI
ee IUIMHApoM auamerpoM 9 MMm. Kak pacmpeneneHa sta sHEprus Mexay IOCTyIa-
TEJIBHBIM H BpallaTelNbHbIM JBIDKSHHEM JUTs KaXI0ro Teaa?

13.9. JTuck ckaThIBaeTcs ¢ TOPKYU BEICOTOH 1 M M IPOXOMUT yYaCTOK IIyTH B BHAE
MepTBO# meTnu paguycoM 30 cM. Haiimure nuHelHYI0O CKOpOCTh AUCKa B BepxHeH
TOYKE MEPTBOH METIH.

13.10. CrutomHOM IMIMHP KaTUTCA 110 TOPU30HTAIBHOM IToBepXHOCTH. Ero non-
Hasl KWHeTHWdYecKas sHeprus paBHa 14 JIx. Omnpezenurte 3Ha4eHHE KHHETHYIECKOH
9HEPTUH €ro HOCTYIIaTeIBHOrO ¥ BPaIllaTeIbHOTO JABIKEHHIA.

13.11. ToHKmi cTepKeHb MIMHON 1 M IpHUKpEIUIeH B BEPTUKAIBHOM MOJIO0XKEHUH
Ha TOPU30HTAIBFHOMN OCH, IPOXOAIIel depes ero kpail. CrepkeHb OTKIOHTIOT Ha 90°
U oTmyckaroT. Ompenenure MaKCHMAaJbHBEIE JUHEHHYIO M YIJIOBYIO CKOPOCTH €rO
HIDKHETO KOHIIA.

13.12. Illap u QMCK OJMHAKOBOM Macchl 4 KT M OJMHAKOBOro pajguyca 20 cM Ka-
TATCS C OIMHAKOBO# JIMHeHHO# ckopocThio 10 M/c. Halimute U cpaBHATE HX KUHETH-
yeckue sHeprun. Kak pacnpezeneHa 5Ta SHeprus Mex /Iy ITOCTyIaTeNbHBIM U Bpallia-
TeJIbHBIM JIBIKEHUEM JUIS KaXJJOTro Tena?

13.13. Ha xaky!o BBICOTY IO HAaKJIIOHHOM IIOCKOCTH 3aKaTHTCS 00pyd pafuycoM
50 cM, ecid B ee Hayaje OH MMel JIMHeiHyo ckopocTs 10 mM/c?

13.14. [Tuck cxaThIBaeTCs ¢ HAKIIOHHO# IIIOCKOCTH BhIcoTo# 5 M. Kakyro nuHeii-
HYIO CKOPOCTB OH Oy/ieT MMeTh Ha BbicoTe 3 M? YeMy paBHa B 3TOT MOMEHT BpEMEHH
YIIIOBasi CKOPOCTH €T0 BpalleH!s] OTHOCHTENIBFHO OCH, IIPOXOISIIEH depe3 ero ueHTp?

13.15. CkaTbIBasich ¢ HaKIOHHOM IUIOCKOCTH, INAPHK IPHOOpEI JIMHEHHYIO CKO-
pocts 7 m/c. Haiiure BBICOTY HaKJIOHHOH ITIOCKOCTH.

13.16. Kaxyro HauMEHBIIYI0O HadalbHYIO JHHEHHYIO CKOPOCTh JOIDKEH HMETh
JIACK, €CJIA B OTCYTCTBUM TpeHMs, HauaB JIBIDKEHHE C TOPKH BHICOTOH 1 M, OH mpe-
0JI0JIEN TPEISTCTBYE B BHE MEPTBOH IETIH paguycoM 2 M?

13.17. TOHKOCTEHHBII MWIMHADP U JUCK OAMHAKOBOH Macchl 6 KI' ¥ OMMHAKOBOTO
pamuyca 7 cM KaTsATCS C OJUHAKOBO# cxopocTsio 10 M/c. Haitnure m cpaBHHTE HX
KuHeTHIeckue sHepruu. Kak pacnpesenena 5Ta sHEpTrus MeXIy IOCTYIATENbHBIM U
BpallaTeJIbHEIM ABIKEHHEM JULI KaXXIOro Tena?

13.18. Moekyna kucnopona npu temreparype 300 K uMeer moiHyro KuHeTHYe-
CKYIO SHEPrHIo 1,035-10° JIx. MOMEHT HHEpIHMH 53Toif MOJIEKYJE OTHOCHTETBHO
ocH, IPOXOASIIeH Jepes3 €€ LIEHTP PaBeH 1,9-10™* xr-m®. Haifure 4acToTy ee Bpa-
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IIeHHUs, €ClIM Ha 3TO BpallaTensHoe ABIKeHWe mpuxoputcs 20 % KuHeTHdecKoi
SHEpPTHUH.

13.19. Ilyns maccoit 20 r seTut co ckopoctsio 900 M/c, Bpamascs BOKPYT IIpo-
JonbHOMU ocu. ITonHast kuHeTHYeckas sHeprus Iynu pasHa 8600 [x. [Tymo cuutarts
IIIHHAPOM JuaMeTpoM 8 MM. HalinuTe yacToTy ee BpameHusl.

13.20. Tonkuii crepxens gmuHOH 30 cM U Maccoit 200 r IpHKpeIieH 3a Bepx-
HIOIO TOYKY B BEPTHUKAJIBHOM IOJOXeHNH. Ha KOHIle CTepiKHS 3aKpeIlieH MapuK pa-
mycoM 2 cM 1 Maccoit 50 1. CrepxxeHs oTKIOHMIOT Ha 90° 1 oTiyckarot. Onpenenu-
Te IMHEHHYI0 CKOPOCTh ITapyKa B TOT MOMEHT BPEMEHH, KOT/Ia CTEP)KEHb IIPOXOIUT
BEPTHUKAIBHOE TIOJIOKEHHE.

3ananne 14. Cuiia u 5Heprusi rpaBUTAIHOHHOrO B3aNMOJEHCTBHSA

Bsraucnute CHiTy M HEPrHIO IPaBUTAIIMOHHOTO B3aHMMOJACHCTBHS:

14.1) 3emun u ConHIg;

14.2) 1ByX OOMHAKOBBLIX CBHHI[OBBIX IIApPOB PaflycoM 1 CM, pacliojOXXeHHEBIX Ha
pacctosHEE 50 M ApYT OT JIpyra;

14.3) 3emiuu u JIyHEI

14.4) 1ByX OJMHAKOBBIX IIO pa3Mepy IIapOB 3 JKejle3a ¥ CBHUHIIA PaJdyCcoM 3 cM,
PAacCIIONOXKEHHBIX Ha PACCTOSHHUH 5 M APYT OT JpPYTa;

14.5) 3emuu 1 HEOONBIIIOrO CIyTHHKA Maccoil | Kr, HaXo[sgIIerocs Ha paccTos-
=y 1000 KM OT MOBEpXHOCTH 3eMIIH;

14.6) nByx ONMHAKOBHIX OMJUIMApAHBIX JEPEBSHHBIX IIapOB paguycoM 3,6 cM,
PAacIoJIOXEeHHBIX Ha PAaCCTOSIHUA 7 CM JIPYT OT JpYyTa;

14.7) IOmwurepa n Connua;

14.8) nBYX MpOTOHOB, Haxoxsmuxcs Ha paccrogauu 0,001 HM Apyr OT apyra;

14.9) JIyns! u xocMudeckoro ammapara maccoit 100 xr, Haxozsmierocs Ha pac-
crosiaur 1000 xM oT moBepxHOCTH JIyHEI;

14.10) 1Byx 31IeKTPOHOB, HaXOAMIIMXCS Ha paccrosHud 0,1 HM IpyrT oT Apyra;

14.11) Mepkypus u ConHia;

14.12) nByx HeUTpOHOB, Haxoxsmuxcs Ha paccrostaum 0,001 HM npyr oT 1pyra;

14.13) Mapca u CornHia;

14.14) simpa renust W dNEKTPOHA, Haxomsmuxcs Ha paccrosHud 0,1 HM Apyr ot
Apyra,

14.15) Connna u Benepsr,

14.16) Carypna u Connra;

14.17) Ypaua u ConHia;

14.18) Hentyna u Conxna;

14.19) IInyrona u Consia;

14.20) xocmmdeckoro kopabist Maccoit 5000 kxr ¢ 3emiel, pacIOTOKXEHHOIO Ha
CepefiHe paccTosHUS Mexny 3emiel u JlyHoi,
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3ananne 15. Kocmuueckue ckopocTu

BriBenute dopMyily U chenaiite pacdeT Ui IEepBOH KOCMHYECKOH CKOPOCTH
BOJIH3M TOBEPXHOCTH HEOECHOTO Tena:

15.1) Mepxkypus; 15.3) 3emmu; 15.5) HOmutepa; 15.7) Ilnyrona; 15.9) VYpanua;

15.2) Beneps;;  15.4) Mapca; 15.6) Carypra; 15.8) Hentyna; 15.10) JIyHsrl.

BrBenure QopMmyny H chenalite pacdeT AJA BTOPOM KOCMHYECKOH CKOPOCTH
BOJIV31 MOBEPXHOCTH HeOECHOTO Tena:

15.11) Mepxkypus; 15.13) 3emmu; 15.15) FOnmtepa; 15.17) [Iryrona; 15.19) Vpana;

15.12) Benepsr;  15.14) Mapca; 15.16) Carypra; 15.18)Hentyna; 15.20)JIyHsl.

KOJIEBATEJBHOE U BOJTHOBOE JIBW)KEHUE

3ananue 16. YpaBHeHHe K0J1€6aTeJHHOrO IBHKEHHS

16.1. Hanummte ypaBHeHHe IBWXXEHMS TOUYKY, COBEpIIaroNiell KojaeOaHus ¢ aMm-
IUTUTYION 5 cM, meprojioM 2 ¢ ¥ HadanbHO# (aszoit w/4 pan. Halinure yckopenue
TOYKHM B HAYaIbHBIH MOMEHT BPEMEHH.

16.2. KoneGanus Touku coBepiaroTes 1o 3akony x = 0,03sin(n+0,57) (m). Haii-
JIUTe 3HAUESHUS] aMILIMTY b, Iepro/ia KoleOaHui, HanOoblIee 3HaYeHIe CKOPOCTH U
YCKOPEHUSI TOUKH.

16.3. KonebaHus Tena COBEPIIAIOTCS 1O 3aKoHY x = 3sin(2z#+0,57) (m). Haiinure
¢asy xoebaHmii CIycTsS 5 ¢ OT Hadala OBIDKEHHA. UeMy paBHa CKOPOCTh TOYKH B
3TOT MOMEHT BpeMeHH?

16.4. Touka paBHOMEPHO JBHKETCS IIO OKPYKHOCTH ¢ AUAMETPOoM 32 CM IpPOTUB
JacoBOH CTpelKy ¢ nepuozoM 7 ¢. Hanumute ypaBHEHHE OBIKEHHS TOYKU B IIPOEK-
LMK Ha OCh X, IPOXOMAIIYIO Yepe3 IEHTP OKPYXKHOCTH, €CIIM B HaYaIbHBIA MOMEHT
BpEMEeHH IIPOEKITHS IIepeMellleHrs] TOUKH Ha och x Opu1a paBHa 0. Halinute ckopocTs
MIPOEKIMX TOYKA B MOMEHT BpeMeHH /=1 c.

16.5. Onpenenute HadaubHYIO (a3zy KonebaHUi, COBEPIIAEMBIX ¢ IIEpUoIoM 6 C,
eciu uvepe3 0,25 ¢ mociie Hadana JBIXKEHUS CMeIleHHe ObUIO PaBHO IIOJIOBHHE aM-
TUTATY/BL.

16.6. MasTHUK coBepIlaeT TapMOHMYecKue Konebanus ¢ yactotoi 0,5 I't m am-
wiutyxod 3 cM. Omnpenenure CKOpOCTh TOYKH B MOMEHT, KOIZla CMEINECHHE PaBHO
1 cm.

16.7. Touka coBepIIaeT rapMOHHYECKHE KONeOaHUS C aMIUTUTYNOH 8 cM M Ie-
prozom 4 c. Hanmmmmre ypaBHeHHe 3THX KoneGaHWH, cunTast, 9To Ipy ¢ = 0 cMere-
HEe paBHO ammuuTye. Onpenenure a3y, KOria CKopocTh paBHa 1 M/c.

16.8. MarepuainpHas Touka Maccoi 10 T coBepmraeT rapMOHHYECKHE KoleOaHHs
¢ gacroroit 0,5 I'i. AMrututya xonebanuii 2 cM. Haliure MakcUMalbHYIO CHILY,
JIEHCTBYIONIYIO Ha TOYKY.

16.9. Touka coBepIiaeT rapMOHHIECKHe KojebaHus ¢ aMIuITynoi 10 cM u me-
puozoM 2 c. Hanmmute ypaBHEHUE 3THX KOIEOaHHM, CUMTas, 9TO B HAYaAIbHBIA MO-
MEHT CMelleHue paBHO Hyiro. Onpeenure a3y, Koria CMEeHAe PaBHO 6 CM.
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16.10. VpaBHeHue KoneOaHUl MaTepUalbHOM TOYKHA UMEET BUA X = 2¢085¢ (M).
Ormpenennte 3HaYEHUS CKOPOCTH M YCKOPEHHS TOYKM B MOMEHT BpPEMEHH, paBHBIN
OJIHO¥ TpeTH Imepuoza.

16.11. Touka coBepIIaeT rapMOHHWYECKUE KoJleDaHUs C aMIUIUTYHOH KonebaHuii
5 cM, gactoToi 2 'l 1 HavanbHOM (a3oif, paBHOU Hyiro. OmpenennuTte yCKOpeHHe
TOYKH, KOTa ee CKopocTh paBHa 0,08 m/c.

16.12. Touka coBeplaeT rapMOHHIECKHE KOJNICOAHHS C aMIUIHTYAOH KoleOaruit
6 cM 1 HaganbHOU (a3oil m/2 pan. MakcuMalibHas CKOPOCTDH ABIKEHHUS TOUKH paBHA
0,2 m/c. HalimuTe IUKIHYECKYIO 9acTOTy W IepHoj KoneOanuit. Yemy paBHa ¢asa
KoJebaHuii B MOMEHT BpeMeHU =4 ¢!

16.13. Touka coBepIIaeT rapMoHHYecKue koileOaHus. MakcuMabHas CKOPOCTh
TOYKU pocturaet 3HadeHus 0,1 M/c, a MakcuManbHOE ycKopeHue — 1 m/c2. Haiinure
aMIUTUTY Ly, DUKIAYIECKYIO YaCTOTY M IepHo]] KoJeOaHuUi.

16.14. B HEKOTOPEIM MOMEHT BpEMEHH CMEILEHHE TOYKH, COBEPIIAOINEH rapmo-
HUYecKue KojebaHus, paBHoO 5 cM, ckopocts — 0,2 M/c, a yckopenue — 0,8 m/c%. Haii-
JIATE aMIUTUTY Iy KoseGaHui u (asy xonebaHuii B 3TOT MOMEHT BPEMEHH.

16.15. HanwmuTe ypaBHEHHE ABI)XSHHS MasTHHKA, €CIIH er0 MakCHMallbHOe yc-
KopeHHe paBHO 49,3 cM/c’, meproy KoTebaHHii paBeH 2 C, a CMeIIeHHe OT HOJIoXe-
HUsI PaBHOBECHS B HaUalbHBIII MOMEHT BPEMEHH PaBHO 25 MM.

16.16. YpaBHeHue konebanuit Toukd umeeT BUA x = cos(m+0,2w) (M). Ompene-
JIMTEe TEPHOJ U HadalnpHylo (a3y kxomebanuii. [Toctpolite rpadux 3aBUCHMOCTH yc-
KOPEHHUSI TOUKH OT BPEMCHH.

16.17. Omnpenenute HavanbHyo (a3y KonebaHuit Tena, ecnu gepes 0,25 ¢ mocne
Hayaya IBIDKeHHUS CMell[eHUe CTalo paBHO ITOJIOBHHE aMILTUTY Bl Ilepros paBeH 6 c.
YeMy paBHBEI CKOPOCTh M YCKOPEHHE Tella B 3TOT MOMEHT BpeMeHH, €CIIM aMILIUTYja
Konebanuii paHa 0,5 M?

16.18. Touka coBepinaet KoneGanus 1o 3akoHy x = 2cos(nt+m/4) (m). [Toctpoiite
rpad¥Ky 3aBICAMOCTH OT BPEMEHHU CMEIICHHUs, CKOPOCTH B YCKOPEHHsI TOYKH.

16.19. Touka paBHOMEpPHO ABHXXETCS ITO OKPY>XHOCTHU IO YaCOBOM CTpeNKe C Ite-
puoziom 6 c. Jlnametp okpyxxHOCTH paBeH 20 cM. HanumuTre ypaBHEeHHe IBIDKCHHS
TOYKM B MPOEKIHH Ha OCh X, IPOXOASAIIYIO Yepe3 IIEHTP OKPYKHOCTH, €CIIM B MOMEHT
BpEMeHY, TIPUHATHIA 32 HadaJIbHBIHM, MPOEKIMS Ha OCh X paBHa paguycy. Haiinute
MPOEKITHIO YCKOPEHHS B MOMEHT BpeMeHH =16 c.

16.20. MakcuMaibHas CKOPOCTh TOYKH, COBEpIIAIONIEH rapMOHHYeCKie Koneba-
Hus, paBHa 10 cM/c, a MakcuManbHOe yckoperue — 100 cm/c’. Haiimure muxmide-
CKYIO 4acTOTy, IEPHOJ M aMIUIATYy KoyieOaHWH. 3aluIuuTe ypaBHEHHE 3THX Kolle-
Ganwii, ecniu HavasbHas (ha3a paBHA T paj.

3ananue 17. CloxxeHne oHOHANPaBJIEHHBIX KoJle0aHMIi

MarepuaibHasi TOUKa Y4acTByeT B IABYX KOJNCOaHUSIX, IPOUCKOIAIIMX 110 OJHOH
MPsIMOiA. 3alUIIATe YpaBHEHNE YIS Pe3yIbTHPYIOIIEro KoJIeOaHus i HOCTPOHTe BeK-
TOPHYIO AHAarpaMMy CIIOXKEHHS.

17.1. YpaBHeHUs CKIIa[{BIBAIOIIUXCS KOJIeOaHH UMEIOT BULI:
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x1=0,01cos(nt + w/6) u x, =0,02cos(nt + 7/2) (m).

17.2. AMIUIATYIBI CKIa/BIBAIOIMX Konebanuii 6 cM u 10 cM, a amiuutyna pe-
3yIbTHpYroIero konebanus 14 cm. Ileprons! konebanuii paBHEI U UMEIOT 3HAYCHHS
1 c. HavanbHble (a3sl oTnuYaOTCs Ha /4 paj.

17.3. YpaBHeHus KonebGaHmii Toukum wumetor Bum: x;= 0,02sin(5Sntn/2) wu
x,=0,03sin(5nt +1/4) (m).

17.4. AMIUIUTYABI CKJIAJBIBAIONIAXCA U PE3YIBTHPYIOIIETO KOJEOAHWA pPaBHEI
2 nm. Tlepronsl ckiajpIBatoIuxcs kKonebanuit papusl 1 ¢. HavansHele (Gassl coBIa-
JIaoT.

17.5. YpaBHeHHUs KojeOaHUil TOUKH MMEIOT BHA: X = sin(nf) u x, = sin(nt+m/2)
(m).

17.6. Ileprons! ckiaAbIBAIOIMUXCS KONeOaHWi paBHBEI 5 C, aMIUTUTYAa IIEPBOrO
KoneOaHus 3 ¢M, aMIUTUTY/ja BTOpOro Konebanus 4 cM, HadalbHas (a3a IepBoro Ko-
nebanus /3 paj, HadaubHas (asa BTOpOro KoiebaHwus /4 paj.

17.7. YpaBHeHUs KOJNeOaHW{ TOYKH UMEIOT BHUA: X| = 3cost M X, = 3cos(t+m/3)
(cm).

17.8. YpaBHeHUs KkoneOaHWII MaTepHAIbHOM TOYKM HMEIOT BHA: X; =sint u
Xy = 2sint (M).

17.9. Ilepuons! CKIaIBIBAIOMUXCS KoNeOaHUI paBHBI U UMEIOT 3HaueHus 1,5 c,
WX aMIUTUTYIbl PaBHBI U MMEIOT 3HaYeHHs 2 ¢M, HadasbHas (pa3a MepBoro KoneGaHus
paBHa T/2 paj, HauyaiubHas (asa BTOpOro KojieOaHus paBHa m/3 pap.

17.10. Tlepuons! ckiaapIBatoIMXcs KoyebaHuii paBHBI § €, UX aMILUIATYAbI paB-
HBI 5 cM. Pa3HOCTh HavalbHBIX (ha3 3THX Konebanuit n/4 pax. HauanpHas (daza onHO-
TO U3 HUX PaBHa HYJIO.

17.11. YpaBHeHus KoneOGaHHIl MaTepUaIbHON TOYKM UMEIOT BHI: X; = 4sin(mt) u
Xy = 3sin(nz +71/2) (m).

17.12. VYpaBHeHHUs KoneGaHU MaTepPHAIBHOM TOYKH UMEIOT BUA: X; = 3sin(4nf) u
Xy = 6sin(4nz +71/3) (m).

17.13. Tlepuoxsl cxilaJpIBarOIMXCs KoJIeOaHMi paBHE! 3 ¢, aMIUIUTYZa IIEPBOro
KoJebanus 3 ¢M, aMILTUTYZa BTOpOro KojnebaHus 5 cM, HadaibHble (a3bl KonebaHuit
paBHEI /4 pan.

17.14. YpaBHeHHUs KoeOaHuil MaTepHATBHON TOYKH MMeeT BHJ: X; = cos(6mf) u
x,= cos(6mt+ 1/8) (m).

17.15. VpaBHenus koneGaHuii TOUkH UMeeT BHI: X; = 7cos(f) u x, = l4cos(?)
(m).

17.16. Ilepuons! ckiiaapIBarOIUXCs KOJeOaHU# paBHBI 2,5 ¢, UX aMIUIUTYIBI paB-
HEI 3 cM, HavaibHas (ha3a mepBoro KoyneOaHus paBHA T/4 pal, HadanbHas (asza BTO-
poro konebaHus paBHa 37/2 pap.

17.17. Ilepuops! ckiapIBarOIUXcs KoneOaHuil paBHEL 4 C, UX aMIUIUTYbI paB-
HEl 12 cM. PasHocTs HavanmbHBIX (a3 oTux koneGauuii paBHa n/12 pax. HavansHas
¢asa oJHOTO U3 HUX paBHA HYJIIO.

17.18. AMIIMTYZIBEI CKIIAJBIBAIOINUXCS U PE3YJNBTHUPYIOIIETO KoNeOaHUH paBHBI
1 cM, ux meprob! paBHEI 40 Mc, HadaubHEIE a3kl OTIHMYAIOTCS Ha /2 paj.
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17.19. VYpaBHeHus KonebaHMil MaTepHaNbHOM TOYKHM UMEIOT BH:
x1=0,65cos(nt+n/3) u x,= cos(nf) (m).
17.20. Ammnutyna nepBoro kojebanus 16 cM, aMIUIHTya BTOPOTO KoneGaHus
7 cM, aMILTATYJa pe3yIbTUPYIONIEro KonebaHus paBHa 19 cM,UX IIEPUOABI DPaBHHI'
1 ¢, HavasbHbIe (a3bl OTIMYAKOTCS HA 7T pajL.|

3ananue 18. IIpy:kuHHBIH H MaTeMaTHYeCKHIl MassTHUKHA

18.1. Ilapux maccoit 200 r noxBemeH Ha npyxuHe. YacToTa coBepIaeMbIX UM
xoxebanmii 5 I'n, a ux ammmTyna 5 cM. Onpenenure ko3(GGUIHEHT YIPYTOCTH TIpy-
JKVHEI ¥ TIOJTHYIO SHEPTHIO KONeOaHui.

18.2. Haiinure Maccy rpy3a Npy>XHHHOTO MasTHHKA, €CIH MEpHOX ero kojueba-
Huit 4 c. XKecrkocts npyxuHsl 20 H/M. UeMy paBHO OTHOIICHHWE KHHETHYECKOM
SHEPTHY K INOTEHIMAIFHOM SHEPTHH A1 MOMEHTa BpeMeHu, paBHOro 1/12 meproxa?
Havanpaas dasa konebanus pasHa 0.

18.3. Kak m3MeHHTCS 9acToTa KONeOaHWH NPYXUHHOTO MAsTHHKA, COCTOSIETO
H3 JKEJe3HOTo IIapHKa pajuycoM 2 CM H IPYXHHEI ¢ JecTKocThlo 200 H/M, ecnmu
3aMeHUTh MapHK Ha aJIOMUHHUEBBIH Toro xe pasmepa? CKOIBKO NMOJHBIX KoleOaHwMi
COBEpLIUT MasiTHUK 32 1 MUHYTY?

18.4. Teno maccoit 1 Kr coBepmaer KoieOaHWs Ha HEBECOMOM HEpaCTKUMOM
HUTH UIAHOW 1 M comylacHO ypaBHEHHIO @ = 7/6sin2¢ (pax). OmpenenuTe Makcu-
MaJIbHBIE 3HAYCHNSI MOMEHTA BO3BPATHON CHJIBI U ITOTEHIUATBHOM SHEPTUHY Tela.

18.5. Kakolf MasTHHK HMeeT MEHBIIWH Iepuoj KonebaHWi: MaTeMaTHYecKuit
IUTMHOM | M WM IPY>KUHHBIHM, COCTOSIME 13 IPYKHUHEI xkecTKocThio 30 H/M u rpysa
Maccoit 100 r?

18.6. IlonHass 3Heprus Tena, COBEPIIAOINETO IapMOHMYECKHe KoneOaHus,
30 mx/[x, MakcuManbHas CUa, IeiicTByromas Ha Teno, 1,5 MH. Hanummute ypaBHe-
HHUe JBIDKSHUS Tella, eCIIH IIepHo KoneGaHui cocTaBisieT 2 ¢ 1 HadaibHas dasa pas-
Ha 71/3 pan.

18.7. I'py3 Maccotii 465 r nojsemnieH Ha NpyxuHe. YacToTa coBepIIaeMbIX UM KO-
neGanuii 15 T'u. Onpenenute K03(QGUIUEHT yIPyroCTH NPYXUHBI X YHCIO MOJNHBIX
KOJIEOaHUH, COBEPIIAEMBIX STUM IPYKUHHBIM MasTHUKOM 3a 1 MUHYTY.

18.8. Ha cxonpko HeoOXOAUMO M3MEHMTH JUIMHY MAaTeMaTH4eCKOrO MasTHHKA,
4TOOBI YacTOTa €ro KojebaHui yBenuyuiach B 4 pasa?

18.9. TIpyXHHHBIH MasTHHK COCTOUT M3 MPYXXHHBI xecTKocThio 50 H/M u rpysa.
KaxoBa moinkHa OBITE Macca Ipy3a, 9TOOBI IepHo, KOIeOaHUH 3TOro NPyKUHHOTO Ma-
SITHHKA COBIIaJIANI C IIEPHOJIOM KorebaH!H MaTeMaTHIeCKOTo MasiTHUKA JUIHHOM 3 M?

18.10. T'upst maccoii 200 T, moJBeIIeHHAs K IPYXXHHE, KOJIEONEeTCs IT0 BEPTHKAIH
¢ ammatynoi 4 cum. Xectrkocts npyxuHE! paBHa 100 H/M. 3anumure ypaBHeHue 3a-
BHCHMOCTH OT BPEMEHU KMHETHYECKOH, IOTEHIWAIbHOH U NOJHOM 3HEpruil rupw,
eciy HadanbHas (aza KonebaHui paBHa T/2 paj.

18.11. Onpezenute aMIUIUTYXy TapMOHUYECKUX KoNeOaHUH MaTepHAIBHOH TOY-
KH, ecd ee ronHas 3Heprud 40 m/x, a mpu CMeNeHuH, paBHOM IIOJIOBHHE aMILIH-
TYZBL, eHCTBYIOIas BO3BpaTHas cuila paBHa 2 H.
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18.12. K mpyxune nmoasecunu rpy3 maccoi 200 r, B pe3ynbTare 4ero IpyxXuHa
pactaaynack Ha 35 cM. Kakos Oyner nepruon xonebanuii rpy3a? UeMy paBHa HOJHAS
SHEPIUs 5TOH KoJIeOaTeIbHOM CHCTEMBI, eCM IPY3 OTTSHYTh BHHU3 HA 5 CM M OTIIyC-
TUTH?

18.13. Teno cosepmaer xone6anus 1o 3akoHy x = 0,05sin2¢ (m). B MomeHT Bpe-
MEHH, KOT7la BO3BpaTHas chia paBHa 5 MH, moTeHnmanbHas SHEPrUA TOUKH paBHA
100 mx/Ix. Hafinure 5TOT MOMEHT BpEMEHH U COOTBETCTBYIOILYIO eMy (a3y koneba-
HHAH.

18.14. YpaHeHue Konebanuii rpyza Maccoil 16 r, IIOJBEIEHHOTO HA HEBECOMOiA
IpyXuHe, uMeeT Bux x = 2sin(0,257+0,257) (cm). Haliure KUHETHYECKYIO SHEPTHIO
rpy3a B MOMEHT BpeMeHH =2 c.

18.15. Teno maccoif 5 Kr coBepimaer kKonedaHuss Ha BEPTHKAIBHON MPYXHUHE II0
3akoHy x = 0,1sin(0,57#+27/3) (M). Halinure moTeHIMaNBHYIO ¥ KHHETHYECKYIO SHEp-
ruy Tena yepes 20 ¢ mocne Havana JBIDKeHUs. UeMy paBHa IoJIHas 3Heprus tena?

18.16. Teno maccoli 2 Kr coBeplaeT KoleOaHus Ha BEPTHKAJIBHOU MPYKHHE IO
3akoHy x = 0,5sin(n#/3+n/4) (m). Hailinure, depe3 CKOJBKO CEKyHJ IOCIE Hadaua
JBYDKEHHS IOTeHIMATbHAs SHEPI sl Tella CTaHeT PaBHA €r0 KHHETHYECKOH SHepruun?

18.17. Temo maccoif 0,1 r coBepruaer Koje6aHUsS Ha HEBECOMOH HepacTSKUMOMH
HuUTH 1nrHoH 20 cM cornacHO ypaBHeHuto ¢ = 0,05sin20¢ (pax). Onpenenute Makcy-
MallbHEIE 3HaUeHHs MOMEHTa BO3BPATHOM CHUIIBI M KHHETHYECKOM S9HEPTUH Tela.

18.18. Tenmo maccoit 10 r coBepmaeT kKone6aHs Ha HEBECOMOI MpyXKUHE, ypaB-
HEHUe KOTOPHIX B IPOEKIMHU Ha och x umeeT Bux x = 0,02sin(8nf) (m). Halinure Bo3-
BpaTHYIO CHIIy B MOMEHT BpeMeHH #=0,1 ¢, a TakoKe IIOJHYIO SHEPrHIo Tella.

18.19. Cmemenue Tena mMaccoit 50 r, coBepIuaromiero KonebaHusi Ha HEBECOMOH
TIpYKHHE, H3MEHAETCs corlacHo ypaBHeHuto x = 0,1sinS5¢ (M). Haiinute notenmuans-
HYIO ¥ KHUHETHUYEeCKyIO SHepIuu Tela, npu (aze Konedanuii m/6 pas.

18.20. Temo maccoit 50 r coBepmraer kojebaHus mo 3akoHy x = 5sinl0f (cm).
HaiiuTe mOTEHIMATBHYIO M KAHETHYECKYIO S9HEPIHy TeNla B MONOXSHHH HauOOIb-
LIET0 CMEIIEHMS.

3apanue 19. 3aTyxaomue xosneGanus

19.1. Ilepuon 3aTyxaromux KojneOanuii 4 c, norapupMUIecKuil TeKpeMeHT 3aTy-
xanus 1,6, HauanpHast ¢aza 0. B MomenT BpemeHu paBHOM 1/4 mepuona cMmelneHue
TOYKH cocTaBisieT 4,5 cM. HanmmuTe ypaBHEHHE TBIKSHHUS STOTO KOJICOaHU.

19.2. Bo CKOJIBKO pa3 yMEHBIIHUTCS aMIUIUTY[a U IOJHAas SHEPIUs CEKyHIHOTO
MasiTHHKA 33 5 MUH, €CJIH JIorapu(MIIecKuil IeKkpeMeHT 3atyxaHus paseH 0,0317

19.3. Amiututyna xoebanuii kameproHa 3a 15 ¢ ymensmminacs B 100 pas. Haii-
Jte K03 QUIMEeHT 3aTyXaHUs KOJIeOaHuH.

19.4. Tloctpoiite rpadux 3aryxaromero koiedanus, yacrora koToporo 10 I'm,
HavaJIbHasl aMIUTUTy1a 6 cM M JTorapupMuUecKuil TeKpeMeHT 3aTyxaHus paseH 0,1.

19.5. AMmuTyIa 3aTyxaommx KoleOaHUH MasTHHKA 32 5 MUH yMEHBIIUIACh B
JiBa pasa. 3a Kakoe BpeMs aMIUIUTYJa YMEHBIIUTCS B BOCEMb pa3?
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19.6. 3a 8 MUHYT aMIUTUTY 2 3aTYXarOUMX KoleOaHui MasiTHAKA YMEHBIIIACE B
Tpu paza. Onpegenure ko3¢ PUIEEHT 3aTyXaHus KoleOGaHui.

19.7. AMmnTyna MaTeMaTHIecKOro MasTHHKa JIMHOH 1 M 3a 10 MMHYT yMeHb-
IIHTach B JiBa pasa. Onpenenute Iorapu)MIUIecKH TeKpeMeHT 3aTyXaHus.

19.8. Marematuueckuii MasTHUK JATHHON 24,5 CM coBepIIacT 3aTyXalollue Koje-
6amms. Uepes xakoe BpeMs SHeprus KojeOaHui MasTHHKA yMeHbIIHTCA B 9,4 pasza?
Jlorapudmudeckuii nekpemenT 3aryxanus 0,01.

19.9. Jlorapudmmaeckuii gekpeMeHT 3aTyxauus konebanuil mastauka 0,003. 3a
KaKoe KOJIMYECTBO IOJHEIX KOJXeOaHn! aMILTHTY (8 KoJieOaHuit MasiTHUKa YMEHBIIHT-
¢4 B JiBa paza?

19.10. I'mps maccoit S00 r moaBemena Ha TpyXuHe xecTKocThio 20 H/m. Jlex-
PEMEHT 3aTyxaHus coBeplIaeMbIX eto konebanuit 0,004. 3a xakoe YMCIIO MOJTHBIX KO-
neCaHuil ee aMIUTUTYla YMEHBIIUTCS B 1Ba pasa?

19.11. Bo CKOJBKO pa3 YMEHBIIUTCS aMIUIATy[a KOJeOaHUM MareMaTHIecKOro
MasTHUKA 38 OZHO KoyleOaHue, eCId JIOrapUpMIIecKuii feKpeMeHT 3aryxanus 0,27

19.12. Jlorapupmudeckuii HEKpPEeMEHT 3aTyXaHHsS MaTeMaTHIeCKOTO MasTHHKA
JuHO# 40 cM paBeH 1. 3a kakoe BpeMs ero SHeprus yMeHsIMTes B 10 pas?

19.13. Bo cxonbko pa3 3a 1 MHHYTYy yMEHBUIMTCSI MaKCUMallbHass CKOPOCTh Ma-
TEeMaTHIECKOr0 MasTHUKA AMMHOH 1 M, ecnd Iorapu)MUHIecKuil JeKpeMeHT 3aTyxa-
Hus paseH 0,27

19.14, Bo CKONBEKO pa3 yMEHBHIUTCS MaKCHMallbHOE YCKOPEHHE IIPY>KHHHOTO
MAsITHHKa, COCTOSIIEro M3 IPYXUHKI )xecTkocThio S0 H/M m rpy3a maccoit 10 r? Jlo-
rapupMUIecKuil IeKpeMeHT 3aTyxaHus paseH 0,1.

19.15. Haiigute 9UCIIO MOJHBIX KOJeOaHUi CUCTEMBI, B TeUeHHE KOTOPHIX SHep-
ISl CHCTEMBI YMEHBIIMIACH B J(Ba pasa. Jlorapumudeckuil JeKpeMeHT 3aTyXaHus
pasen 0,01.

19.16. OmpenenuTe meprof 3aTyXalOIHX KONeOaHMH, €ClIH IepHox COOCTBEH-
HEIX KOytebaHuii CHCTeMBI paBeH 1 ¢ u jorapuMUUecKuil JeKpeMeHT 3aTyXaHus pa-
Ben 0,628.

19.17. 3a 4 MHUHYTHI aMIUTITYa 3aTyXalOMHUX KoieOaHU{ MasTHHKa YMEHbIIH-
JIaCh B IATH pa3. Onpezpenute KodGPUIMEHT 3aTyXaHus KoJIeOaHuH.

19.18. Ammiutyna xonebanuit kameptoHa 3a 13 ¢ ymensumiacs B 130 pas. Haii-
JmTe K03 QUIHESHT 3aTyXaHus KoineOaHui.

19.19. MaTteMaTHUeCKUil MasTHUK AIUHOM 86 cM coBepIIaeT 3aTyXarolye Komle-
Ganust. Uepes kakoe BpeMsi SHeprus KonebaHui MasTHHKa yMeHsIHTCA B 6 pas3? Jlo-
rapuMUIecKui JeKpeMeHT 3aTyXaHus paseH 0,628.

19.20. Jlorapudmuyeckuil [ekpeMeHT 3aTyxaHus MasTHHKa paBeH 0,028. 3a ka-
KOE YHCJIO ITOMHEIX KoJleGaHuil aMIIATy 1a MasiTHUKa yMEHbIIHUTCA B 8 pas?

3apanue 20. XapaKTepHCTHKH BOJHOBOIO ABMKEHHS

20.1. Ha xakoM pacCTOSHHY OT MCTOYHHKa KojebaHmii ¢ neprozoM 1 Mc B Mo-
MEHT BPEMEHH, PaBHEIM MOJOBUHE IIEPHOJa, CMEICHIe TOUYKY PaBHO HOJIOBUHE aM-
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ATy abl. CKOPOCTh paclpocTpaHeHus BOJHEI 340 M/c. 3amumiute ypaBHEHHE BOJI-
HBI, €ClIH aMIUIUTyAa paBHa 0,1 M.

20.2. Haiinure JUIMHY BOJHBI, €CIIH HA PACCTOSIHAM 2 M OT MCTOYHHKA KOJIeOaHui
CMEIEeHNEe TOYEK PaBHO aMIUIUTYyZe, a (a3a mx KoneGaHUi IIPOTHBOIOIOXHA (aze
KoJeOaHui HCTOYHUKA.

20.3. Ompenenure pasHOCTh (a3 KoieOaHMH NCTOYHMKA KOJIeOaHUH, HaXoAsIIe-
rocs B YIpyroil cpesie, ¥ TOUKH 3TOH Cpelsl, OTCTOAmEeH Ha 2 M OT UCTOYHKKA. Yac-
ToTa Konebanmit 5 ', ckopocTs pacmpocTpanerus BOJHEI 40 M/c.

20.4. BonHbI pacIipoCTpaHsIOTCS B yIpyroit cpene co ckopoctsio 100 M/c. Hau-
MEHBIIEe PAaCCTOSHIE MEXIY TOUKaMH Cpefbl, (ha3bl KoJeOaHui KOTOPHIX IPOTHBO-
TIOJIOXKHB], paBHO 1 M. OmpezenuTte 9acToTy KoneOaHuii.

20.5. Ompenenure CKOPOCTh PacIpOCTPaHEHHSI BOIHBEI B YIPYrod Cpeie, eciiu
pasHocTh (a3 xonebaHUil TOYeK, OTCTOSIIMX APYr OT Apyra Ha paccTosHHH 10 cM
paBHa n/3 pan. Yacrora xomebanmii 25 '

20.6. Ot ucrovHmKa KoneGaHUH PacIpOCTPaHSIOTCS BOJIHBI BJONb HPSIMOM JiH-
Huu. AMmmutyna xonebanuit 10 cm. Halinure cMmemmenue Touky, yHaleHHOH OT Hc-
TOYHMKA Ha 3/4 IJIMHBI BOJHBI,B MOMEHT, KOIJla OT Hadajla KoJleGaHUH HCTOYHHKA
npomuuio 0,9 nepuona.

20.7. ITonepeunsie BOMHEI ¢ IeproaoM 1,2 ¢ ¥ aMIIUTy 1ol KonebaHuit 2 cM pac-
IIPOCTPAHSIOTCS CO CKOPOCTh0 15 M/c. Halifute cMemienre TOUKY, HaXOAIIeHcs Ha
paccTosHuM 45 M OT MCTOYHHKA BOJHEI, B TOT MOMEHT, KOTia OT Hadaja KojaeGaHuit
WCTOYHMKA IPOIIO 4 C.

20.8. JIBe Touku HaxoxmsTcs Ha paccrosHmM 50 cM Ha mpsSMOH, BXONH KOTOPOH
PpacIpocTpaHsIOTCs. BOIHEI ¢o ckopocThio S0 M/c. ITepuon xonedanuit 0,05 c. Haitmu-
Te pa3HOCTh (a3 KoNeOaHui STUX TOUYEK.

20.9. Haifgute pa3HOCTh (a3 konebaHmil IBYX TOUEK, JICKAIMIX HA JIyde MEXaHH-
YecKOH BOJHBI U OTCTOSIIHX JPYT OT Apyra Ha paccTosiHAU 20 M, €CIM JJIMHA BOJHEI
3Mm.

20.10. HaiiguTe cMeleHne OT HOJNIOXKEHHS PaBHOBECHS TOYKH, OTCTOsIIEH OT Hc-
TOYHHKA KOJeOaHWI Ha PaCCTOSIHUY, paBHOM 1/20 [UTMHEI BOJIHEI B MOMEHT BpEMEHH,
PaBHBIH OJTHOH HecsTOH meproja. AMILTUTy A KoneOaHui paBHa 20 cM.

20.11. CMemeHre OT IOJIOXKEHUs] PaBHOBECHUSI TOUKH, OTCTOSIIEH OT HCTOYHHUKA
KoJieOaHui Ha paccTossHUH 10 cM B MOMEHT BpeMeHH, paBHBIA OIHOM TPETH IepHoaa,
PaBHO TIOJIOBHHE aMIUTUTY bl Haliiure MiiHy BOMHEL

20.12. [nuua BonHEI 50 cM. Haiiure paccTosHEe OT HCTOYHUKA KoleOaHUi 1o
TOYKH, JJIs KOTOPOH pa3HOCTH (a3 paBHa 27/3 paj.

20.13. Ilmockas 3ByKOBasi BOIHA BO30Y)XAAeTCS MCTOYHHKOM KoJieOaHWi dacTo-
Toit 200 I'u. AMmuryna xonebanuii ucrodnuka pasHa 4 mMm. Haiinute cMemenue
TOYEK CPEMbl, HAXOMSIIUXCS Ha paccTosHuH 100 ¢M OT HCTOYHKKA B MOMEHT BpeMe-
un =0,1 c¢. CkopocTh 3BYKOBOM BOJHBI IPUHATE paBHOI 300 M/c. 3aTyxaHueM Ipe-
Hebpeus.

20.14. 3BykoBBIe KOJeOanus, uMmeromue gactoty 500 I'm m ammmutyny 0,25 M,
pacnpocTpassiiorcsi B Bo3nyxe. JimmHa BonHbI 70 cMm. Halimure ckopocTs pacmpo-
CTpaHeHHUs KoleOaHui i MaKCHMAJIbHYIO CKOPOCTh YaCTHI] BO3MLyXa.
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20.15. ITnockas 3ByKoBas BOJHA UMEET IEepHON 3 Mc, aMILUTyy 0,2 MM # -
Hy BonHBI 1,2 M. J[14 Todek cpexbl, yoaleHHBIX OT MCTOYHHKA KoneOaHWs Ha pac-
CTOsHHE 2 M, HaliuTe CMeIeHHe B MOMEHT BPEMEHH /=7 MC, CKOPOCTb U YCKOpeHUe
JUIsL TOTO ’Ke MoMeHTa BpeMenu. Hauanpnas dasza xonebanmii pasHa 0.

20.16. Bomnna c nepuonom 1,2 ¢ 1 aMmmTynol xosebaHull 2 ¢M pacHpoCTpaHs-
eTcs co CKOpOoCThIo 15 m/c. Uemy paBHO CMeINeHHE TOYKH, HaxXOjsMIeics Ha pac-
CTOSIHAHM 45 M OT UCTOYHHMKA BOJIHBI, B TOT MOMEHT, KOI/la OT Hadajia KojieOanui uc-
TOYHHUKA IIPOILIO BpeMs 4 ¢? ‘

20.17. Bonusl pacnpocTpaHsIOTCS B cpefie co ckopoctsio 300 m/c. HamMensiuee
paccTosHIe MeXIy TOUKaMu cpersl, (assl KoieOGaHuil KOTOPHIX MPOTHBOIIOIOKHEL,
paBao 1 M. OnpenenuTe 9acToTy KOJeGaHMHA.

20.18. Halinute nnuHy BOJHEL, €CIHM Ha PACCTOSHHUM 5 M OT HCTOYHMKA (asa Ko-
nebaHui ToYeK cpelibl IPOTHBOIIONOXHA (a3e KoieOanui HCTOUHMKA.

20.19. Haiimute cMeleHne OT ON0KEHNS PABHOBECHS TOUKH, OTCTOSIIEH OT mc-
TOYHMKA KolleGaHUM Ha PacCTOSHHMU, paBHOM 1/7 HNIMHEI BOJHEI B MOMEHT BpeMeEHH,
paBueii 1/7 nepuosa xonebanuid. AMIuHTy @ Konebanuif paBHa 32 cM.

20.20. [nusa Bomusr 30 cM. Haiimute paccTosHAe OT HCTOYHMKA KoleOaHu# 10
TOUKH, A KOTOPOH pasHOCTh (a3 ¢ (azoil KonebaHuil HCTOUHNKA paBHA 77/8 pap.

3apanue 21. CxopocThb BOJHBI

21.1. Fapmonmgeckre xonebaHus, nMeronme dactoty 60 I' u ammumuryny 5 oM,
pacupocTpassiores B Boge. Jumna BonHs! 8 cM. Halimure ckopocTs pacnpoctpare-
HHA KoneOaHuH 1 MaKCUMaJIbHYIO0 CKOPOCTb YaCTHI] BOJIEIL.

21.2. Oupepenure Maccy aJlOMHHHEBOH MPOBONOKH JUIMHOM 4 M, HATSIHYTOH C
cuutoit 200 H, eciu cKOpOCTs pacpocTpaHeHHs B Hell 3BYKOBBIX BOJIH paBHa 748 m/c.

21.3. Yenosex, croamuii Ha Oepery Mops, OIpeNeNull, 9T0 PacCTOSHHAE MEXITY
CIIEJTYIOIME JIPYT 3a ApyroM rpedHAME BonH pasHo 12 M. KpoMe toro, oH mojcuu-
Taj, 4To 3a 75 ¢ MHMO Hero mpouuio 16 BONHOBEIX rpebHeil. Onpesenute cKOpOCTh
pacnpocTpaHeH s BOIHEL

21.4. Halimure CKOpPOCTH PacIpOCTPaHEHUs YIBTPa3ByKOBOH BONHEI B KeNese,
eciu Moxyns FOHTa jy1s sxenesa papen 200 I'Tla.

21.5. Haiinqure Moxyns FOHra Aist BOIBI, €CIIH CKOPOCT PacIpOCTPaHEHHs Ipo-
IONBHBIX BOJIH B Boze 1450 m/c.

21.6. OnpeznenuTe CKOPOCTh PACHPOCTPAHEHHS IIONEPEYHbIX BOJH B MEIH, €CIH
mMozyns FOnra mie Menu 12 T'Ta.

21.7. Onpepenure CKOPOCTh PaclpOCTPAHCHHS IOINEPEYHBIX BOJNH B CTAIBHOH
cTpyHe auameTpoM 1 MM, HaTsHyTo# ¢ cunoii 100 H.

21.8. OmpenenvTe HaTSKEHUE CTPYHBI auameTpoM 0,5 MM, €Cld CKOPOCTH pac-
MPOCTpaHeHus B Hell 3ByKOBBIX BOJH paBHO 600 m/c.

21.9. Yemy paBHa CKOPOCTH PACIpPOCTPaHCHUs 3BYKOBOH BOJHBEI B MEIHOH Mpo-
BoJIOKe JuTiHO# 10 M, KoTopas HatssHyTas ¢ cuitoit 200 H? Macca nposomoku 50 T.

21.10. Haiimrre Maccy Kele3HON HMPOBOJIOKH UIMHOI 5 M, HaTSHyTOH ¢ chnoi
100 H, eciit cCKOpOCTE pacpocTpaneHus B Helf 3ByKOBEIX BOIH paBHa 400 m/c.
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21.11. HaiiguTe cKOpOCTh PacIpOCTpaHEHHUs IPOJOILHBIX BOJIH B AIIOMHHUH,
eciy i Hero moxyis FOnra 69 I'Tla.
21.12. HaiiguTe NIOTHOCTH MeTallla, €CIH CKOPOCTH PAacIpOCTPaHCHHS B HEM

3BYKOBBIX BOJH 5500 m/c, a Momynb FOura 7,95 - 10" ITa.

21.13. Haitnute cxxumaeMocTs = 1/E XepocHHa, eCii CKOPOCTh PaclpocTpaHe-
HUSI B HEM 3BYKOBBIX BOJIH 1330 m/c.

21.14. HailiguTe paccTosHEe, KOTOPOE IIPOXOJUT 3BYK 3a 2,5 ¢ B MOPCKOU BOJE,

eci ee cxnuMaeMocts 4,6-1071° Ha‘l, a wiotHocTh 1030 Kr/M.

21.15. Bo CcKOIBKO pa3 CKOPOCTh PacIpoCTPaHEeHHs 3BYKOBOM BOJIHEI B MOPCKOM
BOJie OOJIBIIIE CKOPOCTH €€ PaCIpOCTPaHEeHHs B IUCTHILIMPOBAHHOMN BOJIE.

21.16. 3ByxoBble Konebanws, umeronme dactory 500 ' u ammututymy 0,25 mm,
pacnpocTpaHsIoTcss B Bo3nyxe. JnuHa BomHbl 70 cM. Haiimure cxopocts pacmpo-
CTpaHeHHs KoJleOaHUi ¥ MaKCHMAJIBHYIO CKOPOCTh YaCTHUII BO3/LyXa.

21.17. Temneparypa Bo3nyxa y nosepxsHocta 3emi paBHa 300 K, mpu yBenmue-
HHUHX BBICOTHI OHa MOHIKaeTcs Ha 7 MK Ha Kakaplif MeTp BBICOTHL 3a Kakoe BpeMst
3BYK IpeojioneeT 1 KM Ha BbIcoTe 8 km?

21.18. Yemy paBHa CKOPOCThH PacIpOCTPAHEHHS 3BYKOBOU BOJNHEI B aIOMUHUE-
BOI IpoBoJIoKe JuuHOo# 60 M, pacTsaHyTO#H ¢ cunoi 300 H? Macca mposonoxu 30 T.

21.19. Haiigute Maccy MeOHOM IPOBOJIOKHM JUIMHOM 7 M, HATSHYTOH C CHIIOH
150 H, eciu cKOpOCTH pacpocTpaHeH s B Heil 3ByKOBBIX BOJIH paBHa 560 m/c.

21.20. B oxeanax mnmHa BonHEI focturaeT 270 M, a mepuox 13,5 c¢. Onpenenwnre
CKOPOCTB pacpOCTPAHEHISI TAKOH BOJIHEL.

MOJIEKYJISIPHASI ®U3NKA 1 TEPMOJANHAMMUJKA

3amanne 22. XapaKTepHCTHKH ATOMOB H MOJIEKYJI

Haiinute Maccy aroma (MOJEKYJIBI), YHACIO aTOMOB (MOJIEKyJ) 1 MoJiell B 1 T Be-
IecTBa:

22.1) Bomopona; 22.6) aprona; 22.11) azota; 22.16) xpemHus;
22.2) renus; 22.7) xnopa;  22.12) oxcupa azora; 22.17) amoMuHus;
22.3) yrmekucnoro rasa; 22.8) ropa; 22.13) pryTnm; 22.18) 6opa;

22.4) yrapHOro rasa; 22.9) 6poma;  22.14) oxcupa cepsl; 22.19) HaTpus;
22.5) xuciopona; 22.10) meTaHa; 22.15) BonEI 22.20) KaiapUus.

3ananue 23. JHeprusi MoJieKyJ1

23.1. DHeprusi QUCCOLMAIMK MOJIEKYJI Bojopona pasHa 419 xJ[x/Monb. ITpu ka-
KO TeMIlepaType ra3a CpefHssi KHHETHIeCKasi SHEPIUs IOCTYNATeIbHOTO ABIDKESHUS
€ro MOJIEKYJI JOCTaTOYHA JUISI MX PACIICIUICHHS Ha aTOMBI?

23.2. Ompenenure CyMMapHYIO KHHETHYECKYIO SHEPTUIO BPaIaTeNIbHOTO JBIKE-
HUSI MOJIEKYJI, coJiepKanuxcs B 1 kmoie kuciopoza mpy temneparype 30 °C.
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23.3. CxonbKo cTemeHel CBOOOABI MMeeT MoJeKylsia, obiajaromas CpeHei

sHeprueii mocTynatensHoro apmkenns 9,7 -107>! i npu Temneparype 17 °C?

23.4. Onpezenure KHHETUIECKYIO HEPTHIO, IPUXOJIIIYIOCS B CpeJIHEM Ha OJIHY
CTeIIeHb CBOOO/IBI MOJIEKYJIbI a30Ta mpd Temmeparype 1000 K.

23.5. Haiizute CpeqHIOI KHHETHYECKYIO SHEPTHIO TEIIOBOTO JBIDKEHHS MOJie-
KyJbl OJHOATOMHOTO, IByXaTOMHOIO M MHOIOaTOMHOIO Tra30B IIpH TeMIIeparype
1000 °C.

23.6. Kakas yacTb CyMMapHOW KHHETHYECKOH 3HEPrHH TEIUIOBOTO JBHXKEHHS
MOJIEKyJIBl OJJHOATOMHOTI'0, IBYXaTOMHOI'O ¥ MHOT'OaTOMHOT'O Ta30B IPUXOJWUTCS Ha
TIOCTYTIATEIbHOE U BpAIIaTeIbHOE JIBIKEHHSA?

23.7. Ompezennure CyMMapHYIO KMHETHIECKYIO DHEPTHIO BPAINATEIILHOTO JIBHKE-
HYS MOJIEKYJI, cofepXammuxcs B 1 kr azora npu temuepatype 100 °C.

23.8. HaiinuTe NONHYIO KMHETHYECKYIO DHEPIUIO TEIJIOBOI'O JBIDKCHUS MOJIEKY-
Tl OJJHOATOMHOTO, OBYXaTOMHOI'O M MHOTOAQTOMHOTO TIa30B IIpH TeMIIepaType
727 °C.

23.9. Kucnopon maccoit 12 r Haxomutes npu Temneparype 727 °C. Ilpu stom
50 % ero MoieKyJa QUCCOLMHMPOBAHEl Ha aToMbl. Halimure cyMMapHyIO KHHETHYe-
CKYIO SHEPTHIO TeIIIOBOTO JBIDKCHUS MOJIEKYIL.

23.10. Boxopox 3anumaet o6seM 2 1 mox nmaenenueM 0,5 MIla. Haitnure cym-
MapHYI0 KHHETHYECKYIO SHEPTHIO TEIUIOBOTO JIBUKEHHUS €r0 MOJEKYJL.

23.11. I'epmeTnyHast Kamepa COAEPKHUT Kuciaopon Maccoit 100 r mpu Temmepary-
pe 280 K. Haiiiure cpeiHIOI0 KHHETUYECKYIO SHEPIUIO IIOCTYIaTEIbHOIO JBHKECHUA
¥ CYyMMapHyI0 KHHETHYECKYIO 9HEPTHIO TEIUIOBOTO IBIDKEHHS MOJIEKYJI ra3a.

23.12. HaiinuTe cpeIHIOI0 KMHETHYECKYIO SHEPTHUIO IIOCTYNATENbHOTO JBHKEHHS
¥ CyMMapHYIO0 KHHETHYECKYIO0 DHEPIHIO TeIUIOBOTO JBIKEHMSI MOJIEKYJIHl BOASHOIO
niapa npu Temneparype 473 K.

23.13. Ilpu xaxoi TemepaType CpenHss KHHEeTHYeCKasi S3HepIus IOCTyIaTeIbHO-
r'0 JABIDKEHMS MOJIEKYJl BOJOPOJA JOCTATOYHA JUISl MX AMCCOLUAINY — PACIIEIUICHHS
Ha aTOMbI? DHEprus JUCCOLMallui MoleKy Bogopona 419 M/Dx/Moib.

23.14. [laBneHue reivs, HaXOIAMIETOCS B H30JIMPOBaHHOM cocyze, paBHo 1 MlTa,
KOHIIEHTPAI¥s €ro MOJIEKYJI 10" cm™. Haiimure CPEHIOIO SHEPTHIO MOCTYNAaTeIbHO-
T'0 JABIKEHHUS €r0 MOJIEKYJL.

23.15. CpaBHUTE KMHETHYECKYIO SHEPTHUIO TEIUIOBOI'O ABIKEHHUS, IPUXOIILIYIO-
Cs B CpelHeM Ha OfHy CTeIleHb CBOOOMBI MOJEKyJBI a30Ta Ipu Temneparypax 300 u
1000 °C.

23.16. Onpenenute CpeqHIOI KMHETHYECKYIO SHEPIHIO IIOCTYIIAaTEIbHOIO B Bpa-
IATEeNBHOT0 ABMKSHHsI MOJIEKYJIBI aproHa Ipu Temreparype 1,8 kK.

23.17. Onpenenure cperHee 3HaY€HNE IOJHON KHHETUYECKOM SHEPIHHU TEILIOBO-
0 JBIDKEHUS] MOJIEKYJIBI Teitvs, pu temueparype 2000 K.

23.18. JlaBneHue rasa paBao 1 MIla, KOHIIEHTpaI|s €ro MOJEKYJN paBHa 100 cm>.
OmnpenenuTe CpeIHIOI SHEPrHIO IIOCTYTIATEIFHOTO IBHKEHHUS] MOJIEKYII ra3a.
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23.19. Bomopon maccoii 50 r Haxomutes npu Temmeparype 800 °C. Ilpu 3ToM
30 % ero MozeKyn AHCCONMMPOBAaHBI Ha aroMbl. Haifiute cymMMapHyro KuHeTHde-
CKYIO 3HEPTHIO TEIUIOBOTO ABWXKEHHSI aTOMOB 3TOTO rasa.

23.20. Ompezienute CyMMapHYIO KHHETHYECKYI0 JHEPIUIO MOCTYIIATENEHOIO
JBIKEHUS MOJIEKYIL, cofepxamuxcs B 0,5 kr nponana mpu temneparype 300 °C.

3aganne 24. CkopocT MosIeKy.1

24.1. HaiiiuTe cpeiHIO KBaJpaTHIHYIO CKOPOCTh MOJIEKYI BOLOPOZA IIPH TEM-
nepatype kurerns (20 K).

24.2. Tlpu KaKoli TeMIepaType CpemHss KBaJpaTHIHas CKOPOCTh MOJIEKYI yTie-
KHCJIOTO ra3a paBHa IIEPBOM KOCMUYECKOI CKOPOCTH BONH3M IIOBEPXHOCTH 3emin?

24.3. HaiinuTe cpelHIon apH(pMETHIEeCKYI0 CKOPOCTh MOJEKYJI KHCIOpOAa IIpH
temneparype 300 K.

24.4. IIpu KaKo# TeMIeparype CpeIHss apruMeTHIECKass CKOPOCTh MOJIEKYJI re-
JIMs paBHA BTOPOH KOCMHYECKOH CKOPOCTH BOJIM3U MOBEPXHOCTH 3eMITH?

24.5. Ilpu pasmenun 20 xIla B 1 e HaxonuTcs 5 T kucnopona. Haitmure cpen-
HIOIO apH(PMETHIECKYIO CKOPOCTb JIBIKEHHUS €T0 MOJIEKYII?

24.6. Haiinute Hanboee BEPOSTHYIO CKOPOCTH aTOMOB a30Ta IPH TEMIIEpaType
6000 K, cuuras, 4To Bce MOJIEKYINIb! AUCCOLUHPOBAHEI HA ATOMEL.

24.7. Ilpu xako#f TeMmIlepaType MOJIEKYJbl KHUCIOpOJa MMEIOT TaKylo JKe Cpel-
HIOIO KBaZ[paTHYHYIO CKOPOCTH, 9TO ¥ MOJIEKYIIBI Bogoposa mpu 100 K?

24.8. Haiinure cpeqHIO KBaJpaTUYHYIO CKOPOCTh MOJEKYN a3a, eCIli CpeXHsIs
apudMeTHIecKas CKOpPOCTb UX JIBIDKEHHs paBHa 1 km/c.

24.9. Bo ckonbpko pa3 cpefHeKBaJpaTHYHas CKOPOCTh MOJIEKYJN Bojopona 6oib-
IIIe CpeHEeKBaIPaTHIHON CKOPOCTH MOJIEKYJI KACIOpOa IIPH TOH ke TeMmeparype?

24.10. Tlpu nasneruu 80 xI1a B 1 cM® Haxomurcs 5-10" monexyn asora. Haitnu-
Te HauboJee BEPOSITHYIO CKOPOCTh MX JABIKESHHUS.

24.11. Haiigute cpenHIO0 apupMeTHIECKYI0 CKOPOCTh MOJIEKYJ KUCIOPOAa TIpH
0°C.

24.12. Haiinure TeMIeparypy, Ipd KOTOPOH cpeHss apupMeTHIECcKas CKOPOCTh
MOJIEKYJI a30Ta paBHA MEePBOil KOCMUYECKOM CKOPOCTH BOJIM3H ITOBEPXHOCTH 3EMIIH.

24.13. HaiiguTe cpenHo apH()METHIECKyI0 CKOPOCTh MOJEKYN aproHa IIpH
1000 K.

24.14. Tlpu xakoif TemmepaType Haubollee BEepOATHAs CKOPOCTh MOJEKYN ras3a
XJIOpa paBHa BTOPOH KOCMHYECKOH CKOPOCTH BOJM3M MOBEPXHOCTH 3eMIIH?

24.15. B 1 M npu arMocthepHOM maBienun Haxomures S00 r asora. Haiinute
CpeIHIOI0 KBaIpaTHIHYIO CKOPOCTh €0 MOJIEKYIL.

24.16. Haiigute cpeqHIO apH(pMeTHIECKYI0 CKOPOCTh aTOMOB KHCJIOPOJA IIpU
temmeparype 5000 K, xoraa Bce MONEKYJIbI AMCCOLMUPOBAHEI HA AaTOMBL.

24.17. Haiigute TemMIepaTypy, Ipu KOTOPO MOJIEKYJIBl aproHa HMEIOT TaKyIo JKe
CPeHIO apr(pMETHIECKYIO CKOPOCTb, YTO ¥ MoJeKy bl renus npu 300 K.

24.18. Haiigute cpenHiO0 apu(pMETHIECKYIO0 CKOPOCTh MOJIEKYJI rasa, eClld Hau-
Goree BepOsATHAS CKOPOCTH UX JBIXeHHS paBHa 600 M/c.
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24.19. Bo ckonpKO pa3 CpemHsisi apuMeTHYecKas CKOPOCTh MOJICKYJT Tl
Gonblue cpepHei apupMeTHIECKOH CKOPOCTH MOJIEKYJI aproHa IPH TOMH e Temiepa-
Type?

24.20. Tlpu nasnennn 30 KI1a KORIEHTpAIys MoKy nponana 5+10% M. Haii-
Iute Hauboliee BEPOITHYIO CKOPOCTh HX JIBH)KECHHS.

3aganne 25. Bapomerpudeckas ¢popmy.a. Pacnpenesnenne Boasnvana

25.1. Bo cKoIBKO pa3 m3MeHuTCs aTMoc(hepHOe JaBleHHe MIPU MOIbeMe HaGIO-
JlaTelisl HaJl MOBEPXHOCTBIO 3eMiM Ha BhIcoTy 356 M? CuwmraiiTe, 94TO Temieparypa
BO3yxa paBHa 22 °C 1 He U3MEHSETCs C BEICOTOM.

25.2. Ompenenute BBICOTY TOpPBI, €CIM aTMOCepHOe IaBlCHHE HA €€ BepIIHnHE
PaBHO IIOJIOBHHE JaBJICHHUs Ha ypoBHe Mops. Temmeparypy arMocepsl CIATATh O-
crosHHOH 1 paBHol 0 °C.

25.3. Ha noBepxHoctr 3eminu 6apometp nokassBaer 101 xIla. Kak usMmenurcs
IokasaHue OapoMeTpa IpPH €ro moiaseMe Ha BBICOTY OCTaHKMHCKOH TeneOariHu
(533 m)? Temnepatypy aTMochepbl CIUTATh IIOCTOSIHHON 1 paBHO# 7 °C.

25.4. Ilpu moxpeMe BepTOJIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOIIHiCs B
KabuHe, H3MEHMI cBoe Noka3anue Ha 11 kIla. Ha xaxoif BEICOTE JIETHT BEpTOJNET, €C-
J¥ Ha B3JETHOH Imromajxe Gapomerp mokassBan 0,091 MITa? Temmeparypy aTtmo-
cepsl cIUTATh TOCTOSTHHON 1 paBHO# 17 °C.

25.5. Kakoe u3MeHeHHe BEICOTH COOTBETCTBYeT U3MeHeHuIo JaBieHus Ha 100 I1a
BOJIM3U TOBEPXHOCTH 3eMIIM IIpH MOCTOSHHON Temmepatype 290 K? JlaBneHue Ha
moBepxHOCTH 3emiu paBHO 100 xITa.

25.6. Haiimute napieHrde W KOHICHTPAIAIO MOJIEKYJT BO3/yXa Ha BEICOTE 2 KM
HaJl ypPOBHEM MOps, €CJIM Ha ypoBHe Mops napienue pasHo 101 kIla, a Temneparypa
10 °C. V3meHeHHEM TeMIIEPATYPHI C BEICOTOH IpeHeOpedsb.

25.7. Tloronox BEICOTH noyeTa camonera Mul-25 pasen 37 kM. Halinute moxa-
3aHms 6OpTOBOrO GapoMeTpa Ha 3TOH BEICOTe IpH TeMieparype —56,3 °C. U3Mene-
HHEM TeMIIepaTyphI C BEICOTON IIpeHe0peds.

25.8. bapometp B kabHHE JIETSIIEro camMoieTa Bce BpeMsl NOKa3bIBaeT OJHHAKO-
Boe masnenue 80 xIla. 3a 3T0 BpeMs TeMIepaTypa Bo3yXa Ha BEICOTE ITOJIETa H3Me-
mmwtachk Ha 10 °C. Cunras naBineHue y mopepxaocTd 3emiuu pasHEIM 101 klla, Halinu-
Te omrbKy B ONpeJielleHUH BEICOTHI II0 3TOMY 0apoMeTpy.

25.9. Kaxoe n3MeHeHHe BEICOTHI COOTBETCTBYET U3MEHeHHIo AapieHus Ha 100 [1a
Ha HEKOTOpPOH BBICOTE IIPH ITOCTOSIHHOM Temmeparype 220 K? JlaBneHue Ha 31O BbI-
coTe cuuTath paBHEIM 25 Kl]a.

25.10. Bapometp camonera-pasBenurnka SR-71 mokassiBaeT nasienue 20 klla.
Ompenenurs BBICOTY IoJeTa camolneTa. JlaBieHHe Yy IOBEPXHOCTH 3eMIM DPaBHO
101 xITa. Temmepatypy aTMocdepbl CIUTaTh IIOCTOSHHOH U paBHOi 0 °C.

25.11. IlemHKY, B3BELIECHHBIE B BO3JIyX€, UMEIOT MaccCy 107"® r. Bo ckomnbko
pa3s yMEHBIIHUTCS HX KOHIIEHTpaI¥s TP yBeIudeHH: BeIcoTHl Ha 10 M? Temnepatypa
Bo3ayxa 300 K.
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25.12. OnpuHaAKOBbBIE YaCTHIIBI MacCOi 10™ r xaxpmas pacnpeznienieHsl B OJHO-
POZHOM TpaBUTAllMOHHOM ToNe HampspkeHHOCTHI0 0,2 MxkH/xr. Ompenenwte OTHO-
HIeHHAe KOHLEHTPalui 9acTHL, HaXOAAIMKCSA Ha SKBUIIOTEHIMANBHBIX YPOBHSIX, OT-
CTOSIMIUX JPYT OT Apyra Ha 10 M.

25.13. Macca Ka10# 13 IBUIMHOK, B3BEIICHHBIX B Bo3ayxe, paBHa 1 mr. OTHO-
IIeHNe KOHIIEHTpallly IBUIMHOK Ha BBICOTE 1 M K KOHIIEHTpAIWH ITBUTHHOK Ha BBICO-
Te 0 paBHO 0,787. Temnepatypa Bo3nyxa 300 K. HaiinuTe no 3TuM JaHHBIM 3HaYeHHE
TIOCTOSIHHO!M ABOTa/Ipo.

25.14. Bapometp B KaOWHe JIETAIIEro camMolieTa MoKa3ail H3MEHEHHe BBICOTHI Ha
100 M, omHako BBICOTa ToJeTa ObLia Hem3MeHHOH. Kak m3MmeHmMnach TeMIeparypa,
eclu JapieHue y nosepxHoctd 3emmu 100 xI1a?

25.15. Ha ckonbko m3meruTcs atMmocdepHoe nasnenue 100 xIla npu mopbseme
HabIroaTens HaJl IOBEPXHOCTBIO 3eMit Ha BeicoTy 100 M? Cuuraiite, uTo Temnepa-
Typa Bo3nyxa paBHa 290 K u He n3MeHseTcs C BEICOTOH.

25.16. Ompepnenurte cuily, IeHCTBYIONIYIO HA YacTHILy, HAXOJISIIYIOCS B OJIHO-
POZHOM BHEIITHEM IIOJIE CIUIBI TSUKECTH, €CII OTHOIIEHNE KOHIIEHTPali JacTUIl Ha
IIByX YPOBHSIX, OTCTOSIIIKX JAPYT OT Apyra Ha 1 M, paBHO 2,71. Temneparypy cuutarh
ommHaKoBo u paBHo# 300 K.

25.17. Ha xaxoif BBICOTEe HaJ{ MOBEPXHOCTHIO 3eMJIM IaBICHHE BIBOE MEHBIIE,
yeM Ha ee moBepxHocTH? Temmeparypa Bo3gyxa 290 K u He u3MeHseTcs ¢ BRICOTOH.

25.18. B nenTpudyre HaxoauTcs HEKOTOphIH ra3 mpu temneparype 271 K. Po-
TOp LEHTPU(YIH BpamaeTcs ¢ yriioBoi ckopocThio 500 pan/c. Onpenenute OTHOCH-
TENBHYI0 MOJICKYJIIPHYIO Maccy 'as3a, ecld JaBleHHe Y CTeHKU poTopa B 2,1 Gonblme
JIaBJIEHHUS B €T0 LIEHTpe.

25.19. Haiinute naBieHHe M KOHIEHTPALMIO MOJIEKY] BO3JyXa Ha BBICOTE 8 KM
HaJ YpOBHEM MOpsI, €ClIi Ha ypoBHe Mops napieHue pasHo 101 kIla, a Temnepatypa
25 °C. U3aMeHeHHeM TeMIepaTyphl C BEICOTOH peHeOpeds.

25.20. Ompezenute BEICOTY IOPEL, ecli aTMOc(epHOe JaBlIeHHe Ha ee BeplIuHe
paBHO 3/4 nmaBieHus Ha ypoBHe Mops. TemmepaTypy aTMoc(epsl CUMTaTh IOCTOSH-
Holf 1 paBHoit 20 °C.

3aganne 26. Cmecu raszos. 3akon JaabToHa

Paccuurtatrhs naBneHue u MOJIIPHYIO MacCy CMECH ra3osB:

26.1) 4 mr renus, 70 Mr a3ota u 5.10% MOJIEKYNl BOAOPOJZa, HAXOASAIIMXCSA B
Ko6e 0GBeMoM 3 Im° nipu Temrepatype 280 K;

26.2) 3-10** monexyn Kuciopona, 1,2-10% mornexys asora u 0,1 MO yrieKH-
CIIOTO rasa, HaxoIIEXCs B KOMHATe o6beMoM 30 M° mpu Temmepatype 27 °C;

26.3) 2 moreii aproHa u 4 Moiedl remus, HaXOIAIUXCS B Cocyfle 00BEMOM
500 cM mpu Temnepatype 200 K;

26.4) 10 r mapos Bozs! 1 100 T mapoB PTYTH, HAXOAAIIHUXCA B oObeMe 3 M TpH
temuepatype 290 K; )

26.5) 10% Momexyn Kuciopona u 2-10% MoNeKy: a30Ta, HAXOAANIUXCA B KOM-
Hate 06beMoM 30 M mpu Temmeparype 300 K;
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26.6) 5 moneil MeTaHa M 2 MoJel IporaHa, HaXOASIMXCS B cOCyle 00bEMOM
50 n mpu Temneparype 310 K;

26.7) 4 r anetunena u 70 r XUCIOpoa, HAXOISAIHUXCS B K0JGe 00beMOM 3 J1 Ipu
temneparype 280 K;

26.8) 3- 10% MOJIEKYJI KACJIOpoJa U 6 MOJIell YIIeKUCIIoro rasa, HaXOAALIuXcs B
nomemenuy o6semom 1000 M° mpu Temmepatype 0 °C;

26.9) 20 Mmonelt yrapHoro raza u 40 Monel YIJIEKHCIOro rasa, HaXOJSIIUXCSA B
Kxamepe oGbeMoM 500 M’ npu temneparype 500 K;

26.10) 4 mr yrexucioro rasa, 70 mr asota u 5-10%! mMonexyn kuciopoga, Haxo-
JIAIIXCA B BO3MYIITHOM IIape 06HeMoM 3 M° IIpH temneparype 250 K;

26.11) 3-10** wmomexyn mapos xyopa u 1,2-10** Monexyn Bogopona, Haxoms-
muxcs B peakTope o6bemom 30 M’ mpu temmneparype 1300 K;

26.12) 0,2 momneit Bogopona u 0,4 Moneit kuciopona, HaXOAAIMUXCA B COCYIe
o6BeMoM 500 cm® npu Temreparype 290 K;

26.13) 7 mr Bomopona, 81 mr asora u 5-10%' Monexyn MeTaHa, HAXOIAIIHXCS B
xon6e o6semoM 12 mM° mpu Temmepatype 380 K;

26.14) 30 moneit anetuiena u 60 Moielt yIIIEKUCIOro raza, HaXOASIIUXCS B Ka-
Mepe oobeMom 30 M pu temneparype 290 K;

26.15) 6-10*° momexyn Bogopoxa u 2-10% Morekyn yrapHOro rasa, Haxofs-
1pxcs B KOMHaTe o6beMoM 50 M° mpu Temmepatype 350 K;

26.16) 9 morneit xucnopona u 3 Mojel remus, HAXONAIUXCA B cocyne 00heMOM
300 cv’ mpu 700 K;

26.17) 32 moneit aprona u 50 MoJell yIJICKHCIOTo ra3a, HaXO[AIIUXCs B KaMepe
oGpemom 400 M° mipu Temmepatype 500 K;

26.18) 50 r mapos xiopa u 100 r Bogopona, HaXOMAUIUXCS B 00BeMe 5 M pu
temneparype 390 K;

26.19) 6 mr renus, 90 mMr xucopona u 5- 10%* Monexys BoOpoIa, HaXONAIMXCS
B 06OJIOUKE BO3/YIIHOTO Iapa 06keMoM 7 M° pH Temmepatype 360 K;

26.20) 7-10** wmosexy mapoB ¢Topa u 0,6-10** monexys mapoB pTyTH, Haxo-
JSImXCs B peakTope oGbemom 70 M° mpu Temmepatype 1800 K.

3apanue 27. IlepBblii 3aK0H TEPMOAHHAMHKH

27.1. Bomopon Maccoit 4 xr 3aHEMan o0beM 3 M B HaXOJWIICS TTON JABTICHHEM
0,9 MITa. I'a3 6BLT HarpeT CHaYaia Py IIOCTOSHHOM JIaBIIeHUH 10 00beMa 8 M, a 3a-
TEM IIpH NOCTOSHHOM oOBbeMe no gasieHus 10 MIla. Haiinure paboTy, coBepIIeH-
HYIO Ta30M IIPH 3TUX Ipoleccax.

27.2. Aszor maccoii 2 kr 6501 Harpet Ha 150 K mpu nocrosHHOM o6beme. Hatinu-
Te KOJMYECTBO TEIUIOTHI, COOBIIEHHOe ra3y, H3MeHeHHe ero BHyTPeHHEH SHepruu 1
paboTy, COBEpIIEHHYIO Ia30M.

27.3. Ilpu nasnenuu 100 xIla Bogopos 3aHuMan o6bem 10 M’. B pesynbrate Ha-
rpeBaHus TIPU [OCTOSHHOM 00BeMe ero napienue Bozpocino mo 300 lla. Hainure
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KOJINIECTBO TEILIOTHI, COOOIICHHOE Ta3y, H3MEHEHHEe eTo BHYTpeHHe! SHeprau | pa-
60Ty, COBEpIIICHHAYO ra3oM.

27.4. Bomopox Maccoi 5 xr, Harpersiif Ha 250 K, coxpaHu Hen3sMeHHEIH 00BeM.
Haiigute KOMAY4eCTBO TEIUIOTHI, COOOINEHHOE rasy, M3MEeHEHHE ero BHYTpPeHHEH
SHEpruy U paboTy, COBEPIIEHHYO Ta30M.

27.5. bamod emkocThio 20 11 copepXXutT Boxopox npu temueparype 300 K u mas-
nexun 0,4 MITa. Kax u3sMeHHTCA TeMIlepaTypa | JaBleHVe ra3a, eciy ra3y coobImTh
KOJIMUECTBO TEIUIOTHL, paBHOE 6 KJIK?

27.6. Kucnopon 6511 Harper npu nocrossHHoM fasieHud 80 klla. Ipu atom ero
o6meM m3MermiIcs ot 1 o 3 M°. Haiimre konmyectso TEIIOTH, COOOIIEHHOe razy,
H3MEHEHHUe ero BHyTpEeHHeH SHeprun 1 paboTy, COBEPINEHHYIO Ta30M.

27.1. A30Ty Ipu TIOCTOSIHHOM JaBIEHUM COOOIIEHO KOJNUYECTBO TEILIOTHI
21 x/Ix. Halimure n3MeHeHAe €T0 BHYTpEeHHEH SHepTruy U paboTy, COBEpIICHHYIO ra-
30M.

27.8. T'emmit maccolt 1 r 6611 Harper Ha 100 K npu noctossHaOM paBnennu. Haii-
JUTe KOJTUYECTBO TEILIOTHI, COOOIEHHOE a3y, H3MeHEHHe ero BHYTPeHHelH SHeprun
1 paboTy, COBEPIICHHYIO Fa30M.

27.9. JInsa HarpeBanus Kucaopopa Maccoit 160 r va 12 K Gpino 3aTpadeHo KO-
YEeCTBO TEIIOTHl, paBHOe 1,76 xJx. Kak npotexan mportecc: IpH OCTOSHHOM JaB-
JICHUH WK [IPY TIOCTOSHHOM 00BpeMe?

27.10. Asor maccoit 600 r npu Temmeparype 560 K samuman o6sem 1,2 M’. B pe-
3yNBTaTe H30TEPMUIECKOTO PacIMpPeRHs obheM ra3a yBenmamicsa Ha 3 M°. Haifure
KOJIMYECTBO TETUIOTH], COOOIIEHHOE ra3y, H3MEeHeHHe ero BHyTpeHHe SHepTruy 1 pa-
60Ty, COBEPIIEHHYIO Ta30M.

27.11. Kucnopon maccoit 2 Kr 3auumMan o0beMm 1 M u HaxOIMJICS IO JaBIICHHEM
0,2 MITa. I'a3 6pL1 HarpeT CHa4aia IPY HOCTOSHHOM AaBiIeHuH 10 o0beMa 3 M3, a3a-
TEeM IIPU IOCTOSIHHOM o0beMe o fasinerus 0,5 MIla. Haiinure n3smeHeHve BHyTpeH-
Hell BHepruu rasa.

27.12. Kucnopon, 3aauMaBmuii 00seM 1 11 nipu napnennn 1,2 MIla, agnabatude-
CKH pacUIUpIIICS TaK, 4To ero oobeM ypemuumiucs B 10 pa3. Haiimure paGoty, co-
BEPILEHHYIO Fa30M.

27.13. Azor maccoit 2 kr mmen Temmnepatypy 300 K. B pesynprare aguabaruyge-
CKOTO CXKaTHA ero 00seM yMeHbIIHICA B 5 pa3. Hafiure xoHeUrHyIO TeMIeparypy ra-
3a 1 paboTy, COBEPIIEHHYIO Ta30M.

27.14. TIpu m300apUIecKoM PacUIMpeHUd BOJOPOJ coBepmmn padboty 1 x/Dx.
Kakoe xonndecTBO TeIIOTH OBLIO COODMmEeHo rasy?

27.15. Kucnopon maccoit 10 kr, Harpersifi Ha 200 K, coxpanun HeM3MeHHBIN
o6vem. Haiinure m3MeHeHne BHYTPEHHEH SHEPrUM M KOJMYECTBO TEIUIOTEI, COO0-
[IEHHOE rasy.

27.16. U3 6anmnona, cogepxamiero Bogopox mox nasierueM 100 xI1a u TeMuepa-
type 300 K, BeIIycTUnu nonoBHHY rasa. Haliiure koHeuHyro TeMuepaTypy rasa u
COBEPILECHHYIO Ta30M padory.
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27.17. Tlpu aguaGaTH4ecKOM paCINPEHHH KUCIOPOAa ¢ HavYalbHOH TeMiepary-
poii 320 K BHyTpeHH:s1 3Heprus raza ymeHslmuinachk Ha 8,2 x/[x. Onpenenure Maccy
rasa, eciy ero o0seM yBemmumics B 10 pas.

27.18. Pacmmpsisice, a30T coBepmril paboty 6 x/x. Kakoe KoIMIecTBO TEIIOTEHI
OBLIO COOOMIEHO Ta3y, €CIM Ta3 PACHIUPAICT U30TCPMUAIECKH?

27.19. A3zot Maccoit 5 kr, HarpeTsiii Ha 150 K, COXpaHnI HEH3MEHHBIH 06BEM.
Haiinyte KOMMYECTBO TEILIOTE], COOOINEHHOE Ia3y IIPH HarPEBaHUH.

27.20. Heon Maccoii 6 kr 3aHuMan obbem 4 M u HAXOJMJICSA NOJ OaBJIeHHEM
1 MITa. I'a3 cHavyana OBLT HarpeT HpH MOCTOSIHHOM JTaBIEHHH, U eT0 00BeM BO3pOC 0
10 M°. 3aTem HarpeBaHue GHLTO IPOXOMKEHO NPY OCTOSHHOM 06BEME, W KOHETHOE
3HaueHne JapleHus coctaBmio 5 MlIla. Halinure xonn4ecTBO TEIUIOTH, IIepeaHHOe
razy.

3anganne 28. TenjoemkocTh raza

Paccuuraiite MONAPHYIO M YHEIbHYIO TEILIOSMKOCTH HAEaNbHBIX I'a30B IIPH IO-
CTOSHHOM 00beMe U IIOCTOSIHHOM JaBJICHYN:

28.1) aToMapHOI0 BOIOPOJa; 28.11) MoneKyIsIpHOro BOJOPOLA;
28.2) renmus; . 28.12) BOISIHBIX NAPOB;

28.3) yIJIEKUCIIOro rasa; 28.13) stunena;

28.4) azota; 28.14) oxcupa a3oTa;

28.5) oxcuna cepsr, 28.15) HeoHa;

28.6) aproHa; 28.16) aueruineHa;

28.7) MONeEKyISIPHOTO KUCIIOPOJa; 28.17) aToMapHOTO KUCIOpPOAa;
28.8) meraHa; 28.18) stana;

28.9) yrapHoro rasa; 28.19) zaxwucu as3ora;

28.10) mapos xJ10pa. 28.20) mapos ifona.

3apanune 29. Jlnuna cBoGogHOr0 Npodera

29.1. Hajinure cpepHrolo AIHHY cBOOOAHOro Ipodera MojeKyld a30Ta IPH HaB-
nemmu 10° ITa u Temmepatype —73 °C.

29.2. Tpy KaKoM JaBICHHHU CpeIHAs UIHHA CBOOOJHOTO IIpobera MOIEKy a30Ta
paBHa 1 M, eciut Temnepatypa rasa 27 °C?

29.3. Bamton emxoctsio 10 o1 cogepxut Bogopox Maccoii 1 r. HalinmTe cpennroro
IUIAHY CBOOOIHOTO Hpobera MOJeKyIL.

29.4. Kax m3MeHHUTCS CpelHsd IIHHA CBOOONHOrO Ipobera MONeKyl KHCIOpoJa
mpy H306apuIecKoM H3MeHeHnH oObeMa rasa ot 50 1o 25 muTpoB?

29.5. Ompenenute IIOTHOCTH BOAOPO/A, €CIM CPEIHS JIHHA CBOOOIHOTO Ipo-
Gera ero MoJekyn paBHa 10 cM.

29.6. Kak U3MeHHTCS CpejHss UIHHA CBOOOHOrO mpobera MOJIEKYN Telus Ipu
H30TEPMHYECKOM PacIIHPEHUH, €CIU 00BeM YBEIHUIICS B IBa pasa?

29.7. Haiigute cpepHroro JUIMHY cBOOOZHOrO mpobGera MOIeKyll KHCIopoza Iph
temneparype 250 K u gasnenuu 100 xI1a.
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29.8. Haiinute cpenHee 9HCIO CTOJKHOBEHMH, WCIBITHIBAEMBIX MOJIEKYJIOH BO-
nopojia 3a 1 ¢ CO BCeMH JPYTHMHU MOJIEKYJIaMy BOJOPOJIa, 3aKTIOUEHHBIME B 1 M iput
HOPMAJIBHBIX YCIIOBHSX.

29.9. Haiinure obmiee 4ucio BceX COyNapeHUM MONEKYJBI KHCIOPOaa, KOTOPEIe
IIPOUCXOMST B TEUEHHUE OJHON MHHYTH CO BCEMH APYTMMH MOJEKyJIaMH KHACIOPOJa,
3aKITIOYEHHBIMA B 1 MM’ IIpH HOPMATBHEIX YCIOBHSIX.

29.10. B MeX3Be3/THOM MPOCTPAHCTBE Ha KAX/IYIO MOIEKYITy IPHXOAUTCS 15 oM.
Cuutas 3Ty MoJeKyIy MOJNEKyJIoli BoJopoJa, HaliiuTe CPeqHIO UIHHY ee CBOOOI-
Horo npobera.

29.11. CpenHss nnuHA CBOOOIHOTO Tpobera MOJEKYN a30Ta MpU HOPMAJIbHBIX
ycnoBusax 62,1 HM. Onpenenure CpeAHIOI0 JUIMHY CBOOOIHOTO Ipobera 3THX Moiie-
KyJ Ip¥ IaBieHNH 1 MM pTyTHOro cTonba. TemmepaTypy CUNTaTh OJHHAKOBOH.

29.12. Ompeznenure CpeAHIOI KBaJpaTHYHYIO CKOPOCTh MOJIEKYII a30Ta IIpU JiaB-
nenuu 0,1 MIa, ecinu cpepssis JuHa cBobogHOrO npobdera ero Mosekyn 0,1 M.

29.13. Kax u3sMeHUTCS CpemHss ANMHA CBOOOJHOrO mpobera MoneKyl ABYyXaToM-
HOTO rasa IpH a{iabaTHIecKOM COKaTHH, eClH TeMIIepaTypa yBENMIIIach B 1Ba pa3a?

29.14. Hafinute cpeliHee 3HaUEHHE MPOMEXYTKa BPEMEHU MEXIY ABYMs IMOCIe-
JIOBaTENbHBIMA CTOJNKHOBEHHSMH MOIEKyN Bojopona mpu nasineHun 13,3 Mlla u
Temmeparype 100 °C.

29.15. CpenHss KBaipaTHIHAsS CKOPOCTh MOJIeKyII rasa 900 m/c, a cpefHss LiuHa
cBoGozHOro npobera Ipu 3THX e yciuoBwix 4 mxm. Halinure cpeanee 4ucio CTomik-
HOBEHMIU MOJIEKYJI 3TOro rasasa 1 c.

29.16. Kax u3MeHUTCS CpeHss JUIHHA CBOOOTHOrO Ipodera MONeKyll JByXaToM-
HOTO Ta3a [IpH H30TEePMUYECKOM CXKaTHH, €CIIH NaBJIeHHE YBEIUYUIOCh B TPH pasa?

29.17. BamnoH eMKkocThi0 30 11 cOEpKUT KucIopox Maccoi 7 kr. Halimure cpen-
HIOIO JUTHHY CBOOOIHOTO IpoOera MoJIeKyIL.

29.18. OmpezenuTe MIOTHOCTD IEIUs, €CIH CPeJHSSI JIHHA CBOOOJHOrO Impobera
ero MoJekys paBHa 20 cM.

29.19. Haligure cpeHee YUCIO CTOJIKHOBEHMM, UCIIBITBIBAEMBIX MOJIEKYJIOHN a30-~
ta 3a 0,3 ¢ mpu HOPMATBHAIX YCIOBHUIX.

29.20. Hatinure cpenHIo0 JIMHY cBOOOAHOrO Ipobera MoJIeKyJ 030Ha IIpU TeM-
neparype 290 K u ganernun 100 xI1a.

3apannue 30. SIBnenns nepeHoca

30.1. Cpenusis mmHa cBOOOAHOTO Ipobera aTOMOB Ields IPH HOPMAIbHBIX yC-
nosusix pasHa 180 um. Onpenenute kod3dpdunueHTs Tuddy3un, BHYTPEHHETO Tpe-
HUS ¥ TEIUIOIPOBOIHOCTD I'ellHs.

30.2. Koodduuuent mudodysun kuciopoma mpu Temneparype 0°C paseH
0,19 cm?/c. OnpeeNHTe CPe/THION JTHHY CBOGOIHOTO Mpo6era MoJeKys1 KACIOpoJa.

30.3. [Ipy HOpMaNBHBIX YCIOBHSX AWHAMHYECKas BI3KOCTh a30Ta pPaBHa
17 mxITa-c. OmpenenuTe CpeIHIOI JINHY CBOOOIHOTO mpobera MOJEKYI a30Ta.

30.4. IIpu HOpMaNBHBIX YCIOBHAX KoadduiueHT auddysuu Bomopona paBeH
0,91 em/e. Omnpenenure TEIIONPOBOAHOCTE 3TOrO rasa.
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30.5. Ompepenure koahduimenT auddy3un, TEIUIONPOBOAHOCT M AWHAMUYE-
CKYIO BA3KOCTH KHCIOpO/ia IPH HOPMAIIBHBIX YCIIOBHSX.

30.6. Ompenenure xo3ddunuenT auddy3rn BoAOpoaa NPpH HEKOTOPHIX YCIOBH-
51X, eCid KodbdUITHeHT MU y3HH TeNHs Iy STHX YCIOBHIX paBeH 92 MM/c.

30.7. Koadpdunment nuddys3un kucioposa npr HOPMATBHBEIX YCIOBUSX PaBeH
14,1 mm?/c. Ormpenenure 5TOT K03(duLMeHT 1pu Temneparype 50 °C, eciiu HarpeBa-
HHe ra3za IPOHCXOMIIO IIPH TIOCTOSIHHOM 00beMe.

30.8. Bo ckonbko pa3 usMeHuTCs KoddouimenT auddy3uu renust Ipu yMeHb-
IICHUH JaBIeHNS B 2 pa3a B pe3y/ibTare H30TepPMUIECKOTO PACIIUPEHUs?

30.9. Koadpduuuent nuddy3un yriekucnoro raza ONpyd HOPMaJBHBIX YCIOBHSX
pagen 10 mm*/c. Onpenenute K03(hhUIMEHT BHYTPEHHETO TPEHMS YIJIEKUCIOro rasa
IIPY 3THX YCIIOBUSIX.

30.10. Bo cxonbko pa3 uameHuTcs koadunueHT quddy3un 1ByXaToOMHOTO ra3a
IIpY YBEIIMYCHUH IaBJIEHNA B 2 pa3a B pesyibTaTe aJuabaTHIecKoro coxaTus?

30.11. Brruucnure xoah¢unuenTs! quddy3ud 1 BHYTPEHHETO TPEHHS a30Ta IIPH
nasnenun 0,1 MIIa u remnepatype 7 °C.

30.12. Kosdounuent BuyTpeHHero TpeHus remis npu temuneparype 0 °C pasen
16,3 mxIIa - c. Onpenenure 3GpGEKTHBHBIA JUaMETP ero MOJIEKyJI.

30.13. Ompenenute K03 HUIUESHT BHYTPEHHETO0 TPEHUS BO3MyXa IPU TeMIlepa-
type 100 °C u maBnenuu 200 xIla, ecim mpu HOPMAaNBHBIX YCIOBHAX OH PaBeH
17,2 mxIIa-c.

30.14. Ilpu xaxoit Temmeparype K03(h(UIEEHT BHyTPEHHETO TPEHUS a30Ta IpH
nasiernn 100 xIla paBeH ko3¢ uIMeHTY BHYTpEHHETO TPEeHHs BOJOPOA IIPH TeM-
meparype 19 °C u TakoM e TaBIeHUU?

30.15. Omnpenenure TEIIONPOBOAHOCTD a30Ta IIPU HOPMaJIbHBIX YCIOBUSAX.

30.16. Ompenenure koddduuent quddy3un MapoB Xiopa, eciu ero kodddu-
LHEHT BHYyTPEeHHEro TpeHus paseH 12,9 mxIla-c.

30.17. Brruuciute ko3 urnuents nuddy3un U BHYTPEHHETO TPeHHs BOJOpoa
npu gasnesun 0,1 MITa u temneparype 7°C.

30.18. Bo ckonbko pa3 u3MeHuTcs KoahduuuenT auddy3uu o1HOATOMHOTO raza
TpY yBEeNWYESHUH NaBIeHUS B 4 pa3a B pe3ylbTaTe afuabaTHUecKOro CKaThs?

30.19. Onpenennte xo3douruest qupdy3un Kuciopoaa Mpy HEKOTOPBIX YCIIO-
BHSIX, ecid Koo duumenT 1uddy3un BOXOPO/A IIPH STHX YCIOBHIX paBeH 72 Mm>/c.

30.20. Koadbdumuent quddysun yriieKUCIoro rasa Ipu HOPMaJIBHBIX YCIOBHUIX
pasen 10 Mym*/c. OnpesieiTuTe CpeHION0 UTHHY CBOGOIHOTO poGera ero MOJeKyJL.
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