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1. Conep:xaHue caMOCTOSAITEIbHOM PadOTHI CTYAEHTOB MO AUcUUILIHHE “ Du3uka”
U MOPSIIOK €€ BbIMOJTHEHUSI

Coxkpamienue 00bEMa ayIUTOPHBIX 3aHATHI NPU U3yYCHUU TUCHUILTHHE “Dusuka” B Tynl Y, mpuBeso K TOMy, 4TO B y4eO-
HBIX IJIaHaX OOJBIIMHCTBA CICHUANTBHOCTEH U HanpaBieHui moarotosku ot 50%mo 70% BpeMeHH, OTBOIUMOIO Ha M3YUCHHE
9TOM IUCIMILIMHBI, IPEIHA3HAYCHO TSI CAMOCTOATCIILHON BHEAYAUTOPHON paOOTHI CTYAEHTOB. LIeabI0 3TOM PabOTHI SBJISIFOTCS:

--- 3aKpPCIUICHUC 3HAHUHN W HABBIKOB, IMOJTyYCHHBIX CTYACHTAMH MIPH U3yYCHUH JUCIUILTNHBI «DU3MKa» Ha ayTUTOPHBIX 3aHATHSX;
--- 3a/1a4a HAYIUTHCS CAMOCTOSTEIBHO paboTaTh ¢ yueOHOI IuTepaTypoi U pecypcaMu MIHTepHEeTa, CAMOCTOSTEIHFHO HAXOIUTD U

00pabarpIBaTh HEOOXOAMMYIO HH(OPMAIINIO, OTICHUBATH €€ IPUTOTHOCTD U JAEJIaTh BBIBOJBI O €€ ITOJIE3HOCTH;

--- CaMOCTOATENbHAs TOATOTOBKA KO BCEM KOHTPOJIBHBIM M aTTECTAIIMOHHBIM MPOIEIypaM, IpeayCMOTpEeHHBIM paboueil mpo-
rpamMMoO¥l CIeIuaIbHOCTH.

CamocrosTenbHas padoTa ABIACTCS HEOTHEMIIEMOI YaCThIO BBHITIOJIHEHUS y4eOHOTO IJIaHa CTYACHTA NIPU W3YIEeHUH Kyp-
ca (usuku. HeBBINOIHEHUE B CPOK MEPOIPHUATHI MO CAMOCTOSATEILHON paboTe, MPeayCMOTPEHHBIX pabovel MporpaMMoOn, CUu-
TaeTCs HEBBIITOJHCHUEM YYEOHOTO TIaHa U BEJICT K HE JIOIYCKY CTYJICHTa K 3K3aMCHY .

CamocrositenbHasi paboTa BBITOJIHSIETCS ¢ IPUBJICYEHHEM BCeX MH(POPMAIIMOHHBIX BO3MOKHOCTEH (Oubimnorexa Tynl'yY
— yueOHast, MOHOTpaduuecKast, HepHoIUUecKas JINTePaTypa, HEKTPOHHbIE CpecTBa nHpopMalwu — Inet, xpyroe).

B nepyto ouepens, pabodas mporpaMMa MpeayCMaTPUBAET BBIIIOJHCHHUE CTYACHTOM TPEX CICAYIOIIUX OCHOBHBIX BHIIOB

CaMOCTOSATEIILHOW BHEAYAUTOPHOU pabOTHI B TCYCHUE CEMECTPa!

1)moAroToBKA K BBIMOJHEHUIO paboT JIaDOPaTOPHOTo MPAKTUKYMa, MPEIONArarolias caMOCTOSITEIbHOE U3yYeHUE TeOPETH-
YECKHX OCHOB HCCIICAYEMBIX B paboTax (u3mueckux mporeccoB. YacTo Takoe u3ydyeHHe CTYJCHTY MPUXOIUTCS MPOBOIUTH JI0 TO-
r'0, KaK COOTBETCTBYIONIMI y4eOHBIM MaTepuall OyeT U3JI0KEH NP YTCHUH JICKITUH;

2)IOATOTOBKA K BBITIOIHEHHIO ABYX KOHTPOJBHBIX paboT, BKIIOYAOIINX PEIICHHE 389 110 OOIINM [UTS BCEX HAIPaBICHHI
obyuenus Temam. [TogpoOHO paccMOTpeTs Bce BO3MOXKHBIE PA3HOBHAHOCTH TAaKUX 33/a4 BO BPEMs HEOOIBIIOTO YUCIA ayIUTOP-
HBIX MPAKTHYECKUX 3aHATHH He yaaérces. [1o3ToMy CTymeHT JOJDKEeH MMETh 00pasIlbl TaKWX 3a1ad M MPUMEPHl X PEIICHUH s
CaMOCTOSATEIIFHOT'O 03HAKOMJICHHS M IOJATOTOBKH K KOHTPOJIBHBIM padoTam;

3)MOAroTOBKA K BEITIOIHEHHIO TEKYIIMX ATTECTAIMOHHBIX TIPOIIEAYP PyOEKHOTO KOHTPOJIS U K MPOXOXKACHHIO TIPOMEKYTOU-
HOW aTTeCTallM B BUJC K3aMCHA WU 3a4éTa. DTH MEPONPHUITHS MPOXOAIT B (JOPME BBIIIOIHECHUS TECTOBBIX 3a/IaHUM, BKIIIO-
YaIuXx 1 0oJiee MPOCTHIC 3alaHusI, IPOBEPSIONIUEC YMEHUS U HABBIKU CTYJICHTOB, M 00JIee CII0KHBIC TECTHI, IIPOBEPSIOIINAEC YPO-
BEHb BJIAJICHUS] M3YYCHHBIM MaTepuajioM. s caMOCTOSITENIbHOM MOJATOTOBKU K TEKYIIMM aTTECTAlUSM U K DK3aMEHY CTYIEHT
JIOJKEH O3HAKOMUTBCS C IPUMEpPaMH TaKUX TECTOB.

Becw Teopernueckuii Marepuain A HOATOTOBKU M cladM JIabopaToOpHBIX palboT 1Mo (u3MKe, BHIOJIHEHHE KOTOPOH mpeny-
CMOTpeHO paboyeli MporpaMMoi, CTYICHT MOXKET HAaiTH B CIIEAYIOLIMX YUEOHBIX OCOOMSX, pa3padOTaHHbBIX Ha Kadeape Gpuznku:

--- Konmmakos 1O. H., Kaxapckas C.E., SIkynosa E.B. Mexanuka. MosekyisipHast (pu3uKa: pyKOBOJICTBO K ITPOBEJCHUIO CaMO-
CTOSITENBHON PabOThI CTYCHTOB: y4eOH. mocodue [DaekTpoHHbIN pecypc]/ DeKTpoH.TeKCTOBbIe nanHbie. — Tyuna : 31a-Bo
Tynal'V, 2020.— 208&. .— ISBN 978-5-7679-4250-3.

--- Kommvakos 1O. H., Kaxapckas C.E. ®usuka. D1eKTpoMaraeTu3M: pyKOBOJCTBO K MPOBEACHUIO CAMOCTOSTEIILHON paboThI CTY-
JIEHTOB. y4eOH. mmocobue [DnekTpoHHbIi pecypc]/ DnekrpoH.TekcToBbie ganHbie. — Tyna : U3a-so Tynl'Y, 2017.— 15G. .—
ISBN 978-5-7679-33915-2.

--- Koimvakos 1O. H., Kaxapckas C.E., flkynoBa E.B. OnTrka. OCHOBBI KBaHTOBOU ()M3HKH: PYKOBOJICTBO K MPOBEACHHUIO CAMO-
CTOSTENbHOU paboThl CTYIEHTOB; y4eOH. IIoco0ue [DneKkTpoHHbIi pecypc]/ DeKTpoH.TeKCTOBbIE JanHble. — Tyia : U3a-Bo
Tynl'Y, 2019.— 208. .— ISBN 978-5-7679-4250-3.

B 3THX e MocoOusiX MPUBE/ICHBI IPUMEPHI 33/1a4, KOTOPBIE CTYASHT MOXKET MOJIY4UTh BO BPEMsl IIECTH KOHTPOJIbHBIX
pabot B TeucHue 2-4 cemectpa o0ydeHus AucUILInHE “Du3nKa”, a TakKe 00pasiipl UX pelieHus. Bo BpeMs ayaIuTOPHBIX IpaK-
TUYECKUX 3aHATUH U, IJTABHBIM 00pa3oM, BO BPEMsl CAMOCTOSTEIbHOM MOATOTOBKH K BBITIOJTHEHUIO KOHTPOJILHBIX PabOT CTYACHT
00513aH 03HAKOMUTHCS C YCIOBHSMU 3TUX THUIIOBBIX 3a/1a4, OHATh UX COJICPIKAHUE U METOJIbI PELICHUS.

JIJis HOArOTOBKY K TEKYIIMM aTTECTALIMOHHBIM MPOIIEypaM PYOeKHOTO KOHTPOJIS B TCUCHHE KaXKIOTO CEMECTPa U K dK3aMe-
HaM WM 3a49eTaM 10 (H3UKE CTYACHT JODKEH CAMOCTOATEIHEHO 03HAKOMHUTRCS ¢ IPUMEpaMH TECTOBBIX 3aIaHIH 1 OBJIAIETh TEO-
PETHYECKUM MaTepHaIoM, HeOOXOANMBIM JJIS X BBIOJHEHHUS. [IprMeps! Takux 3a1aHUH, IPOBEPSIOMINX MTOTyYCHHbBIC 3HAHUS U
yYMEHUsI, IPUBEJICHBI B CIIeAYIOIIEM pa3eine 2A. 3afaHus AJsi NPOBEPKH BIIaJCHUs N3yYSHHBIM MaTepuanoM — B paszene 2b.

B cnydae oTCYTCTBUsI HA KOHTPOJIBHBIX MEPOMPHATHSAX 110 yBAXKUTENbHOW npuunHe (00JIe3Hb, U T.I1.) CTYACHTY MOXET
OBTb MPEIOXKECHO WIIM BHINOJHUTH HHANBUIyaIbHBIC TOMAIIHKE 3aJIaHMs B BUAE 3a/1a4, MJIM TIOATOTOBUTB M B YKa3aHHBIH CPOK
C/1aTh CaMOCTOSTENILHO BBITNIOJIHEHHBIH pedepaT 1o NpeiosKeHHBIM TIPEroiaBaTesieM TeMaM (GpHU3HKH.

[Topsiiok BEINOIHEHHS ¥ IPUMEPBI MHAWBUIYaJIbHBIX JOMALIHUX 33/laHUH IPUBECHBI B pa3zene 3.

[Topsinok BeimoHEHUS ¥ opopMIiIeHHs pedepara, a TakxKe IPUMEPbl TeM IPUBEICHBI B pa3aenax 4-5.

CrHcoK peKOMEHIOBAHHOM JJIsl CAMOCTOSATENBHOTO H3yYeHHs YUeOHOM TMTepaTyphl npuBeeH B pasaene 3. Koncmekr
JIEKIH 1o aucuuiuinge “®@usnka”, a TakKe Apyrue yueOHsIe MOoCoOUs IS N3yUYEHHs Kypca PU3UKH, IPEAHa3HAUCHHBIE IS CTY-
nenroB Tynl'Y, pasMelnens! Ha caiire kadeapsl Gusuku Tyal'V http:/physics.tsu.tula/ruBaecs e cTyAeHT MOXKET HalTH (aii-
JIbl YKa3aHHBIX BBIIIE [IOCOOUH I CAMOCTOATENBHOM MOATOTOBKH, & TAKIKE BCE MaTEPHUaIbl 1JIs IIOATOTOBKH K BHIIIOJIHEHUIO U K
cllaye TEOPETHIECKUX OCHOB BCEX JIA0OPATOPHBIX paboT, MaTepUaIbl Ul MOATOTOBKH K KOHTPOJbHBIM paboTaM M K aTTeCTalu-
OHHBIM TIPOLIELYPaM.




2. [IpuMepsl TeCTOBBIX 3aJaHUI TEKYIIMX aTTECTAIMOHHBIX MPOIIEAYP U SK3aMECHOB
2A. TecToBbIe 3a1aHusI 151 MPOBEPKH MOJTYYEHHBIX 3HAHMI

B aTOM pazzelie NPUBOASTCA NMPUMEPHI TECTOBBIX 3aJaHMUM, MPEUIAraeMBbIX CTYAEHTaM B IPOLIECCE TECTUPOBAHMS IPH
NPOBEAECHUH JBYX TEKYIMX aTTECTALMI B TEUEHHE CEMECTPA, & TAKIKE BO BPEMs DK3aMeHa WIIM 3aueTa. TeCTOBBIE BOIPOCH! Pas-
OUTHI 110 TEMaM, COOTBETCTBYIOLIUM MOPAIKY M3ydeHHs yueOHOro marepuajia. OOpMyIMpOBKA TECTOBBIX 3aJaHMM, NPOBEPAIO-
IIMX IPUOOPETEHHBIE YMEHHA U HABBIKU, PELYCMATPUBAET BHIOOP OTBETA, HO ITHU JKE 3aJaHHUS MOT'YT OBbITh MPEIJIOKEHBI HA K-
3ameHe (3ayere) Oe3 BApHaHTOB OTBETA.

Jli1s OTBETA HA TaHHBIE TECTHI HEOOXOAMMO UMETH IIPEACTABICHUS 00 OCHOBHBIX SBJIEHUSX M 3aKOHAX MEXAHUKH, MOJIE-
KYJSPHOU (DU3HMKU M OCHOB TEPMOIAMHAMHKH. [IJIsl 5TOT0 HEOOXOUMMO O3HAKOMUTBCS ¢ STHUMH 3aKOHAMH U GOpMyJaMH (DH3HKA B
MI000M yueGHOM MOCOOMH MM Ha JIEKIMOHHBIX 3aHATHSAX. [IpeamoaaraeTesi, 4To Mpu MOArOTOBKE CTYAEHT OYIeT CaMOCTOATEb-
HO MCKaTh TPAaBUIIBHBINA OTBET, HO JUIS KOHTPOJIS MPABHILHBIE OTBETHI MOKHO HAWTH B TIOCOOHSX IS IPOBEAEHUSA CAMOCTOATENb-
HOM paboTEI, MEPEYHCIICHHBIX B paszere 1.

1. KnnemaTnka KpUBOJHMHEHHOT0 MOCTYNATEIbHOTO IBH/KEHUSI

1.1. Ha pucyHke u3o0paxkeHa IUIOCKas KpHBas, Ha3blBaeMas kioTounoi (cmupansio Kophro). Touka A
JIBUKETCSI BJOJb TOM KPUBOW B HANpaBIEHUH, YKa3aHHOM CTPEJIKOIl, C MOCTOSHHON MO BEIMYUHE CKOPOCTBIO. A
IIpu »TOM BenuuuHa €€ MONHOrO YyCKOPEHUS:
a) paBHa HyNO; 0) MOCTOSHHA U HE paBHA HYJIO; B) YBCIMYHMBACTCS; [I) yYMCHBIIACTCS,

1.2. YacTuua OBHKETCS MO KPUBOIMHEIHON TPACKTOPUH C MOCTOSHHOW MO BeIHYHHE (MOIYJI0) CKOPOCTH, a BEIUYHHA
e€ yCKOpeHHs1 yMEeHbIIaeTcst co BpeMeHneM. [1pu aTom (BbIOepuTe OTBET): ) 3TH YCIIOBHUSI HEBO3MOIKHBI,
0) pacrter BeaMYMHA HOPMAIBHOTO YCKOPCHHS YaCTHULIBI; B) paguyc KPUBH3HBI TPACKTOPUH YBEINIHBACTCS;
I) BeIMYMHA HOPMAIBHOTO YCKOPCHHS YACTUIIBI HE U3MEHSICTCS, 1) paanyc KPUBU3HBI TPACKTOPHU YMCHBLIACTCS,

1.3.MarepuanibHast Touka M 0e3 TpPeHHUs CKOJIb3UT B MOJIE CHJIbI TSDKECTH 110 TJIaJKHM CTeHKaM chepuye-
CKOM CHMMETPHYHOM siMbI (A ¥ B - HaMBBICIIHE TOYKH HOABEMA). [IpH 3TOM BEIMYMHA ITOJHOTO YCKOPEHHS TOYKH AE M C‘B
M (ykaxuTe MpaBUIIbHBIA OTBET): a) paBHa HYJIIO B Touke B; 6) paBHa HyJII0 B HHKHEW Touke Tpaekropuu O; D
B) paBHa YCKOPEHHIO CBOOOHOTO TAJCHUS § BO BCEX TOYKAX TPACKTOPHH; T) HE paBHA HYJIIO M HE paBHa (;

1.4. Kamenb 6pocuiu 1oj YIjiaoM K T'OPH30HTY CO CKOPOCThIO V(. Ero TpaexTopus B Hol€ TAKECTH : ﬁ
E

\Y
H306pa>KeHa Ha pUCYHKE. COHpOTI/IBJ'IGHI/IH BO34AyXa HET. Benuunna HOPMAaJIbHOT'O0 YCKOPCHUA an Ha y4aCTKE A

A-B-C: a) YMEHBIIAETCS, 0) yBEIIMUUBAETCS; B) HE M3MEHSETCS;

1.5. MatepuanbHast TOUKa IBHXKETCS 0 KPUBOJIMHEHHOM TPACKTOPHH, IPUYEM B HEKOTOPBIH MOMEHT BPEMCHH BEINYHHA
e€ ckopocTH paBHa V = 2 M/c, BeMYMHA TAaHTCHIHAIBHOTO YCKOPEHHUS paBHA a; =1 M/c? | Bemmuuna paanyca KpUBHU3HbI TPACK-
Topuu paBHa R =4 M. BelnunHa MoJHOrO YCKOPEHHs TOYKH B JaHHBIH MOMEHT BPEMEHH PaBHA!

a)0; 0) 2w/ B) \/é mlc% r) \/E Ml ) \/E mlc% e) \/6 m/c%

1.6. Yactuiia IBHXKETCA 110 OKPYXKHOCTH paguyca R ¢ mepeMeHHON CKOpocThio. BpemenHom
rpaduK 3aBHCHMOCTH TPOEKLIUH Vi 3TOH CKOPOCTH Ha KacaTeJbHOE K TPAeKTOPHU HampaBiieHHe T
[OKa3aH Ha PUCYHKE. B Kakoi M3 yKazaHHbIX HA PUCYHKE MOMEHTOB BPEMEHH BEIMYMHA [OJHOIO YC-
KOPEHHUS YaCTHIbI & PAaBHA HYJIO?
a)nput=0; 6) mputy B) mputy 1) nputs; n)npuOwu t3; €) az0;

1.7. MatepuanbHasi TOYKa JBHXKETCSI BJOJIb KPHBOJIMHEHHOI TPAaeKTOPHH, NpHYeM BeInvnHa (MOIYIb) CKOPOCTH 3TON
TOYKH MEHSETCS CO BPEMEHEM t IO 3aKOHY V(t) =2t° -6+ 4,m/c . B xakoii MOMEHT BpeMeHH t BEKTOP IOJIHOTO YCKOPEHHUS
TOYKH OyZAET NepIIeHIUKYISIPEH TPAEKTOPHUN? a)lcum2c; ©0)15c; B)3c; r1)dc; nmOcC; e)Hukorma;

1.8. MarepunanbHasi TOUKa HaYMHAET JBUTAThCS 10 KPYrOBOM TPAGKTOPHM C MOCTOSHHBIM IO BEJIIMYUHE TaH-
TeHI[HAIBHBIM yCKOpeHueM &a; = Const. Ilpu sTom BemnuuHa Tanrenca tg6 yria Mexmy BEKTOPOM V CKOPOCTH TOY- @W
a

KM ¥ BEKTOPOM €€ TIOJTHOTO YCKOpeHHsI a OyIeT M3MEHSTHCS CO BpeMEHeM IO 3aKOHY:

a)~}; 6)~t2; B) ~t; r)~i3; )1)~i2; e)~t3; x) tgB = const;
t t t

1.9.Touka HaYMHAET IBUTATHCS 10 KPUBOJIMHEHHON TPACKTOPUH, MPUYEM M TAaHTCHIIMATBHOE, U HOPMAIILHOE YCKOPEHUE
TOYKH BO3PACTaIOT CO BpeMeHeM 1o nmHelHoMYy 3akoHy: 8; = consti, a, =constt. [To kakomy 3akoHYy OyAET H3MEHSATHCS CO

BpeMeHeM paauyc KpuBu3HbL R Tpackropun?  a) R~1/t; 6) R~ 2 B) R~t; 1) R~]/ ; m) R~ £;
1.10.MarepuanbHas TOUKA HAUMHAET JBUraThCS 10 KPYrOBOM TPAEKTOPHH € PAAMYyCcoM R, mpuueM BelUuMHA € MOJHOTOo
YCKOPEHHS BO3PACTAET CO BpeMeHeM t Mo 3aKOoHy, a =4/ +Bt4 , TI€ 0 ¥ 3 — MOCTOsIHHBIE BeaudnHbl. Kak OyaeT 3aBUCETh OT

BpeMeHH t BemM4KMHA CKOPOCTH TOYKH?  a) V = constift ; 0) v= const?; B) v=consti; 1) v=const
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1.11.I‘IaCTI/IHa JABWXXCTCS I10 KpHBOHHHeﬁHOﬁ TPACKTOPUU CO CKOPOCTHIO, BEJIMYNHA KOTOpOﬁ YMEHBIIACTCA CO BpEME-

HeM U TI0 3aKOHY V(t) = A/t. Tlpu 3TOM paauyc KpMBU3HBI TPAEKTOPUM B MECTE HAXOXKJIEHHS YACTHIIBI BO3PACTAET CO BPEMEHEM

t 1o 3akoHy R(t) = B[¥. 3nech A U B — MOCTOSIHHBIE BETMYMHBL. UTO ¢ TeUeHHEM BPEMEHH MPOUCXOINT C BEITMYWHOW TIOJTHOTO
yckopenus yactunbl? OHa:  a) yBelUUUBaeTCs; 0) HEe U3MEHSETCSI, B) YMEHBIIAETCS; T) JJIs OTBETA HEJOCTATOYHO JAHHBIX;
2. KuHeMaTHKa BpalaTeJIbHOTO IBHKEHUS
2.1. Yacruma [JBIKETCS BIOJNb OKPY)KHOCTH ¢ paguycom 1 ™ B COOTBETCTBUH C YypaBHEHHEM

¢(t) = 2T[('[3 -12t%+12 - 24), rae ¢ —yroa B panuanax, t—Bpems B cekyHaax. OTHOLIEHHE BEJMYUH €€ HOPMaJILHOTO M TaH-

TEeHIHMAILHOTO YCKOPEHUi @,/8 BMoment t =1cC pasno: a)0; 6)2r;, B)3m 1)6r 1x) 9  e) 18t k) 36m

2.2.YacTuia OBIXKETCS BIOJIb OKPY)KHOCTH B COOTBETCTBUU C ypaBHeHueM (1) = 2T[('[2 -6t + 12) , Tae ¢ —yrou B pa-

nuanax, t—Bpems B cexyHnax. Eciu B MoMeHT t =6 C BeauuMHAa CKOPOCTH YacTHIbl paBHa 1 M/c, To paauyc OKpykHOCTH (B
MeTpax) paBeH: a) 1m; 6) J2m; B) 1/4m; r) 1/8m; ) 1/12m;

2.3. Jluck Bpamaercst BOKpYr OCH Z, U3MEHssl IPOEKLHIO YIJIIOBOM CKOPOCTH, KaK NOKa3aHO Ha pH-
cynke. Ha kakoM ydacTke rpaduka 3aBUCUIMOCTH (W, (t) 1 BEKTOP YTJIOBOH CKOPOCTH (), M BEKTOP YIJIIOBOTO

YCKOpEeHHsI € HaIpaBIeHbI 110 ocu Z ? a) 0-A; 06) A-B; B)B-C; r1)C-D;

2.4. JTuck BpaimaeTcs BOKPYT 3aKPEIUICHHON OCH C YIJIOBOH CKOPOCTBIO, 3aBHCUMOCTh MPOESKIHH KO-
TOPO Ha OCh BpallleH!s OT BpeMeHu t mokaszaHa Ha pucyHke. Ha kakoil yroy moBepHETCS JUCK 32 BpeMs
O0<t<6c? a)Opax; 6)1lpax; B)2pax; r)3pan; x)4pan; e)5pan; x)6pan; 3)7pan;
M) HET MPaBUIILHOTO OTBETA;

2.5. Teno naunHaer BpamaTbCsa U3 COCTOSHHUS IIOKOS BOKPYT OCH Z C YIJIOBBIM YCKOPECHHEM,

. €z, pan/c?
MPOEKIIHS KOTOPOTO M3MEHSETCS CO BPEMEHEM, KaK IOKa3aHO Ha Trpaduke crpasa. B Kakoid MOMEHT , [T
BPEMEHHM YIJI0Bas CKOPOCTh BPALIECHHUS Tella JOCTUIHET MAKCHMAILHON BEJINYUHBI? .
a) 2c; 6) 3¢; B) 5¢; r) 10c; TN 6 e
-2
€,pan/c2 2.6. Teno HauMHACT BPAIIATLCS 0€3 HAYANBHON CKOPOCTH BOKDYI 3aKpem-

JIEHHOM OCH. 3aBUCHMOCTD IPOEKLMHU YIJIOBOTO YCKOPEHHS Ha OCh BPALIEHUS OT Bpe-
MeHH t mokasaHa Ha pUCyHKe cieBa. Kakol OyneT BeJMYMHA YIJIOBOM CKOPOCTH BpAIEHHs TeJld B MOMEHT
BpeMenu t = 4 c? a) 1pan/c; ©6)2pan/c; B)3pan/c; r)4pan/c; n) Span/c;

2.7. MaTepI/IaHLHaH TOYKa HAYMHACT BpalllaTbCAd MO prl"OBOﬁ TpacKTOpUU 0e3 HavalbLHOM CKOPOCTH BOKPYT 3aKpCIJICH-
HOM OCH C IIOCTOSIHHBIM YIJIOBBIM YCKOPEHHUEM €, U UMECT B HeKOTOpLIﬁ MOMCHT BPEMCHH YTJIOBYIO CKOPOCTbH Bpalll€HUsA, PaBHYIO
. quy B 3TOT MOMCHT BPpEMEHU paBHO OTHOILIECHUEC v/a CKOpPOCTH V TOYKH K BEIIMYUHE e€ IoJIHOro YCKOpE€HU a?

w Ve2 + ot Ve2 +w? e Ve? + |
a) 7=—=1 0) 7 , B) D) 1 ) ;
€2 +w € €2 +w w
2.8. Toyka M Hayajga BpamaThCs 110 OKPYKHOCTH paanyca R, mBurasce mo gacoBoi crpeinke. I[Tpoexiwst 5

€€ yrioBoil CKOPOCTH Ha OCh BpallleHHsI MEHSETCsS CO BpeMeHeM t IO 3aKOHY oo(t) =at —Btz, rae o =2 pazx/cz, 3
3 _ N \2 -
B=1pan/c®. Vkaxkure HampaBieHUs BEKTOpPa YCKOpPEHHs & TOYKM B MOMEHTHI BpeMeHHM {=1C m tp, =2cC: \/ﬁ v

a)2u4d; 6)3u2; B)3u4d;, r)4u2; n) 3ub;

2.9. BennunHa yriia IOBOPOTa JUCKA BOKPYT 3aKPEIUICHHON ) ® 10 ® o) ®
OCH BpallleHUs 3aBHCUT OT BpeMeHH [ M0 3aKOHY (I)(t) =at —Btz, 1/1 U ‘) ¢ ‘k !’ ’\ L/ t
rlie o - TIOJIOKHUTENbHAS, & B - OTpULATeNIbHAS KOHCTAHTBI. Y KQXUTE a) 0) B) r) ) e)
NpaBWIbHbIE TPa(UKN BPEMEHHOM 3aBUCHMOCTH IPOEKIMH YrioBoW /& e e & 1e 1e
CKOPOCTH ® Y YTJIOBOT'O YCKOPEHHUSI € HA OCh BPAIICHUSA L ! ! k ! ! 1
A) b)

B) ) J0 E)
3. IlI/IHaMI/IKa MOCTYNATEJIBbHOT0 IBMKCHUSA U 3AKOH COXPAaHCHUA UMITYJIbCa

3.1. Ha Teno, nMeBiiee UMIyJIbC Pq, B TeUYECHHE KOPOTKOrO BpeMeHH At nelicTBOBa)I MM-

MyJIbC CHJIIBI EAt (cm. pucyHoK). UeMy cTaja paBHa MOCIIE STOrO BEIMYMHA UMITYJIbCA Teaa?
a) 7kr-m/c; 6) 3xr-m/c; B) 2kr-m/c; r)4xr-m/c; ) Skr-mlc;




3.2. TeHHUCHBIIT MY JIETEJN ¢ UMITYJIbCOM [} B FOPHU30HTAJBHOM HAIlIPaBICHUH, KOTAA TEHHUCHCT IPOM3- | K£°M/ L

BEJI 110 MsI9y Pe3Kuil yaap co cpengueil cunoi 42,4 H. M3MeHuBIIMIiCS UMITYIBC M4 CTaNl paBHBIM Py (MacmTad [T LATT1]

yKa3aH Ha pucyHke). Bpems ynapa pasuo:  a) 0,2¢; 6) 0,3¢; B) 0,01c; r) 0,02¢; x)0,1c; EENANEN
1

3.3. MatepuanpHast Touka M JIBIXKETCSI IO OKPYKHOCTH CO CKopocThio V. Ha puc.l nokaszan
rpaduK 3aBUCUMOCTH IIPOEKIIUM CKOPOCTH Vi Ha KacaTelbHOE K OKPYXKHOCTH HanpasieHue T .Ha puc.2

YKa)KUTe HaIpaBJIeHUE CUJIBI, IeficTByIOIIEH Ha TOUKy M B MOMEHT BpeMeHH ;.
a) 1; 0) 2; B) 3, r) 4,

HanpasJieH1ue

3.4. MatepuansHast Touka M 1BroKeTcs 1o mapabone B yKa3aHHOM Ha pHC.1 HampaBiIeHHH. IDasneHe

I'paduk m3MeHeHUs cO BpeMEHEM BEIMYHMHBI €€ CKOpOCTH mpuBeAeH Ha puc.2. Ha puc.l mokazano
MoJIOKeHHe Toukd M B MOMEHT BpeMeHH tp. YKaxuTe Ha 3TOM PUCYHKE HAMpaBJCHUE CHJIbI, ACHCT-
Bytoliell Ha Touky M B MOMEHT BpeMeHH ty:

)l 62 B3 04 Puc.l M

3.5. BekTop uMITy/IbCa 4aCTHUIBI H3MEHACTCS CO BpeMeHeM t 1Mo 3akoHy P = O(t3/2, e | — OpT JIeKapTOBOI CHCTEMBI
KOOpJIUHAT, O — MOJIOKUTENbHASI KOHCTaHTA. YKaXuTe a) g Ia B\ f D /:[) e KN
MIPaBWIBHBIN TpadUK BPEMEHHON 3aBUCHUMOCTH MOMIYJIS — ]/ ,}\ l/ 1/
(BenuuuHBI) CHIIBI, JEUCTBYIOIIEH HA YaCTHILY: 0 4 0 4 0 4

3.6. VIMIynbCc 9acTHIBI C MacCOoil M, HAXOMASAIICHCS B MOMEHT BpeMeHU t = 1 ¢ B TOYKE C KOOPJMHATAMH

x=y=1 M, MeHsieTCA CO BpeMeHeM 10 3akoHy P =iat> + JBt3, rae 1,] — OpTHI AeKapTOBOii CHCTEMbI KOOPAMHAT

o=-1 krl/c*, B=+1xr Mi/c? . Vkaxure Ha PHCYHKE NPaBUIBHOE HAIPABICHUE BEKTOpA CWIBI F , meiicTByromei

Ha 4acTHIly B MOMEHT Bpemenu t = 1c.

3.7.3aBHCHMOCTB OT BPEMEHH MPOEKIUU Ha OCh X CHIIBI, IEHCTBYOMICH Ha (PU3NIECKOE TEJI0, IOKa3aHa
Ha pucyHKe. B HaganbHbIi MOMEHT BpeMeHH to = O mpoekiust uMITyJIbca Tejla Ha OCh X Oblia paBHA HyJH0. B
MoOMeHT t = 7 ¢ ona OyJer paBHa:

a) 1kr-m/c; 6) 2xr-m/c; B) 3kr-m/c; r1)4xkr-m/c;  n) dxr-mlc;  e) 6 kr-m/c;

3.8. MaccHBHBI WIHYP TAHYT C CHION F , ¥ OH ABMKETCS 6e3 TPEHMs 110 TOPH30HTAIBHOMN IUIOC-
KOCTH ¢ yckopenueM a . [Ipu 5TOM B CEYCHUU, HAXOAMIEMCS Ha YKA3aHHOM Ha PUCYHKE PACCTOSHUHM X OT
MPOTHBOIIOJIOKHOTO KOHIIA IIIHYPa, CHJIa HATSHKEHUS [ITHYpa:  a) OJWHAKOBA TIPH JIFOOOM X;
0) YMEHBIAETCS C YBEIMYCHHEM X;  B) BO3PACTAET C YBEIMUSHUEM X;  T) IS OTBETA HaIO0 3HATH BEJIMUMHBI M U &;

3.9. Ilocne CTONKHOBEHUS JABYX IUIACTUJIMHOBBIX IIAPOB, UMEIOIIUX OJMHAKOBBIE MAaCChl M, U JICTCBIIMX BO

m
B3aUMHO HepHeH[[I/IKyﬂﬂpHI)IX HaHpaBﬂeHI/IHX C OJUHAKOBBIMHU I10 BEIIMYUHEC CKOpOCTf{MI/I, BCIIMYHMHA I/IMHyﬂbca CIIAII- iv
IIMXCS [IIAPOB OKa3aJIach PaBHOU p. BennurHa CKOPOCTH KaKI0TO U3 [IaPOB 10 CTOJIKHOBCHHS ObLIA paBHA! m 3
P. o2P. V3P,  V2p. . p. p .
ay—; 0)—,; B)——; 1) ——,; O —, €) —;
2m m 2m m m J2m
3.10.Cuapsin paspbiBaeTcs Ha 11Ba ockojika. [lepsbrit etut nos yrinom 60° k HanpaBieHUIO IBUKEHUS CHaps- /7
o—F———>p

I3, a BEIMYMHA €r0 MMITYJIbCa PaBHA BEIMYMHE MMITYJIbCa CHapsiia 0 pasphiBa: |f)l| = | ﬁ . Ilpu sToM BenmuuHA UM-
IyJIbCa BTOPOTO OCKOJIKA paBHA: a)0; 6)p; B)2p; 1)pl2; n) psin6d; e) pcos6l;

4. BeryucjieHne MOMEHTOB WHEPIHHA

4.1. B3siau YCTBIPE OAMHAKOBBIE TOHKHWE MCTAUIMYCCKUC TUIACTUHKH, UMCIO-

»
o Y 0
e By 3jummnica. Tpu MIACTHHKA pa3pe3alid Ha YeThIpe OJNHAKOBBIE YACTH, KOTOPHIE Q [N N Vel B N | |
OTOJIBUHYJIM Ha OJMHAKOBBIE PACCTOSHMA APYTr OT APYra M PAacCTABMJIM CUMMETPHYHO D N ﬁ ™
i <>
otHOcHTenbHO ocn OO' (M. pHCYHOK). VKauTe MpaBHILHOE COOTHONIEHHE Mexy I1 OF L 5w Lor 40

MOMEHTaMH WHEPIMH dTUX JeTalell oTHocuTenbHo ocu OO
a) 11<1,<14<l g 6) I1<1,=14<l 3 B) I;>1,=14>1 5

4.2.]lpe TOHKHE KBAJPATHBIC IIACTHHKH BPALIAIOTCS BOKPYT NEPICHAUKYJISPHBIX K MX IIIOCKOCTAM OCAM, 1) 1y 2) 5,
npoxozsmuM depes nentpsl C. [Tnacturka (1) umeer Maccy M u JuIdHy cTopoHsl 2a. Ilnactunka (2) uMeer maccy —
2M ¥ JTHHY CTOPOHBI d. YKaKUTE COOTHOIICHHE MEKIy MOMEHTAMH WHEPIHH TIACTHHOK OTHOCHTENHHO JTaHHBIX c |
OCeH. a) |l>|2; 6) |1=|2; B) |1<|2; <2a>




4.3.Koneco ¢ pannycom R = 2M MOKeT Bpamarbcs JInO0 BOKPYT OCH CHMMETPHH A, IPOXOIAIIEH depes A

€ro HeHTp, 1100 BOKPYT MapaiuielbHON ocu B, mpoxomsmieit yepe3 kpail koieca. MOMEHTBI HHEPLUHU KOJeca OTHO- D B
=2
CHUTEIBHO 3THX OCe paBHBI | =2 Kr 3 u lg =12 «kr 1% COOTBETCTBEHHO. Yemy paBHa Macca MKkoneca? R

a) 0,5kr; 6) 1kr; B)2kr; 1) 2,5kr; 1) 4xr; e)5kr;

4.4 Hunuuap maccel M, paguyca R 1 BeicoTo# h MoKeT Bpamarhes BOKPYT OcH A, mapauieibHOW OCH CHM- R|ds
METPHH LIJIMHIPA M NPOXOISIIEH depe3 ero GOKOBYIO IOBEPXHOCTH (CM. PHCYHOK). Maccy M MIHHAPA YMECHBLIWIH B

4 pasa, a ero paaguyc R u Beicoty h yBennuwiu B 4 paza. Bo CKoJIbKO pa3s yBENIMYMIICS MOMEHT UHEPLIMK JAHHOTO TeJia . (L
OTHOCHTENILHO OCH A? a) He u3MeHuIcs; O) B 2pasa; B)B4pasza; T)B8pa3; x)B l6pas; e€)B 32pasa;
4.5.0cs C mpoXoauT MEPIEHANKYISIPHO TOHKOMY CTEPKHIO Macchl M W 1iauMHbl | 4epe3 ero nentp C A

B
Macc, a mapaenbHas och A — uepes Kpail cTepHsa. MOMEHT MHEPIMM OTHOCHTENBHO MapajienbHoil ocu B, ml S3aSds
poxXoasmIel nocepeaune Mexay ocsmu C u A OyJer paBeH: %
3 5 3 7
2. B) “mi?; r) = ml?; ) =ml?; e) —mi?;
8 16 16 48

a) T mi2. 6) 2 mi
24 24

4.6.]IBa OAMHAKOBBIX KPOXOTHBIX IIAPUKA MACChl M KaXKAbliA ObUIN TO/BEIICHBI B OJJHOI TOUKe Ha IBYX
HEBECOMBIX HMTSX JUIMHBI | ¥ Bpamaarch BOKPYT BEPTHKAIbHOU ocH AA, MPOXOJISIIEH Yepe3 TOUKY II0JBECA.

: S
ITpu 5TOM HUTU OTKIOHsIUCH Ha yroa o = 60 or BepTukanu (CM. pUCYHOK). YTIIOBYIO CKOPOCTH BpAIlleHHs yBe- A iOC
N m

JIMYMIH 10 TAKOH BENMYMHBI, YTO HATH NPUHSIM NPAKTHIECKH TOPH3OHTANBHOE monoxkenue. Ilpn stom Moment " 1A
MHEPLHHU HIAPUKOB OTHOCHTEIBHO OCH AA  yBEIHYHUIICS:

: . 4 . 2 . : 8 . 8 ..
a)B3pasa; 0)B 3/2pa3; B)B — pa3s; I)B —— pa3; n)B4pasa; €)B —— pa3, kK)B — pa3

3 V3 3 3
4.7.]IBe crucTeMbl U3 KPOXOTHBIX MAPHUKOB, pa3MepaMy KOTOPBIX MOXKHO TIpeHeOpeyh, BpaIlaroT- A) B)

Cs1 BOKPYT OCEH, KaK IMOKa3aHo Ha pUCYHKe. MacChl MapuKOB U UX YIICHUS OT OCH YKa3aHbl HA PUCYHKE. m k!’ m 3m<C 3m
. 21
OTHolIEHUE MOMEHTOB UHEpIUU | 5 / g paBHO: Ix | 21 [ |l I

ayl/4; ©)1/2; B)3/4;, 1)1, n)dl3; e) 2; x) 4;

4.8. Toukuit 00py4, OHCK, Map ¢ OAMHAKOBBIMHU paguycaMu R M TOHKHI CTepKEHb = - = -
mHBL 2R MMEIOT OJMHAKOBBIE MacChl M M BPALIAIOTCS BOKPYT OCEH CHMMeTpHH, mpoxo- s p “2s 3is As
JIIIUX Yepe3 MEHTPhI MacC C OJUHAKOBBIMU YTIIOBBIMH CKOPOCTSAMU. PaccTaBbTe BETHYMHEI @ R j‘R—>
MOMEHTOB UMITYJIbCA 3TUX TN (CM. PUCYHOK) B MOPSIIKE BO3PACTAHHSL: \ | ™ m
a) Ly<lg<L,<L;; 06) L<Ly<L,<Ly; B) Ly <L,<Lz<Ly;

r) L <l<ly<Lg; m) L <Ly<Lg<Ly; €) Ly<lg<L,<Ly;

5. I[ﬂHaMl/lKa BpamiaTeJIbHOI0 IBUKCHUA

5.1. IIkuB pamnyca R Moxer Bpamathcsi 63 TpeHHs] BOKPYT TOPU3OHTAIbHON 3aKPEIICHHONH OCH CHMMET-
puH, npoxoasmei gepe3 ero neHTp O. K HamMoTaHHOW HA IIKWB HUTH TPUKPEIUICH TPy3 MACChl M, Magaronivi Mo
JeficTBHEM CHUIBI TSDKECTH MY . MOMEHT MHepUXH IIKUBA paBeH | = 3mR?. 3ammmmnre ypaBHEHHE JHAMHUKH Bpaia-

TCJIbHOTO ABUKCHUSA AJId MIKMBA U YPABHCHUC NTUHAMHWKU NOCTYINATCIBHOIO ABUIKCHUA [JId Irpy3a. Kakum 6yﬂeT BBITC-
Karmee U3 9TUuX ypaBHeHI/Iﬁ BBIPAKCHUE JI1 CUJIbI HATSXKCHUSA HHUTH?
a) T=mg/2; 6)T=mg/4; B)T=2mg/3; 1) T=3mg/4;

5.2. Hunuuap Macesl M u paguyca R mMoxxeT Bpamarsest 63 TpeHHs BOKPYT TOPU30HTAIBHOM 3aKpEIICHHOH 5 = |
ocu cummerpur 0. K HUTH, HAMOTaHHOW Ha IMIHHJP, IPUKPEIUICH IrPy3 HaJaroluid BHU3 TOJ ICHCTBAEM CHIIBI TsDKE- @

ctu. Cuiia HaTSDKEHUSA HUTH, HA KOTOpOﬁ BUCHUT I'py3, paBHa T= mg/3, rac g — YCKOpCHUE CBOGOHHOFO naacHus. C m T_
IIOMOIIIBIO ypaBHeHHP'I JUHAMHUKH ONIPEACIINTE, KAKUM MOXKET OBITH YCKOPEHUEC a rpy3a. J/ﬁ
. 9. 9. 29 . 39. 29 . 39. 49 .
a ’ 0) = y B) =, T)—, A) —, €) —, XK)—, 3) —,
) 9; 0) > ) 3 ) 3 ) 7 ) = ) = ) =

5.3. Hmmuap maccel M u paguyca R Mosker Bpamarscst 6e3 TpeHHs! BOKPYT TOPH30HTAILHOM 3aKperuieH-
Hol ocu cuMmMeTpuH 0. K KoHIaM nepeknHyToi 4epes3 MMIMHAP U He MPOCKaJIb3bIBAIONIEH HUTH MPUKPETIIIEHBI TPY3bl
¢ MaccaMu M H 2M, IBWXKYyIInecs oA AeHCTBHEM CHIIBI TshKecTH. CHIIBI HATSDKCHHMSI HUTH Pa3iIMYaroTcsl ¢ pa3HbIX
CTOpOH IMiuHApa Ha BennunHy AT . HuTh He mpockanb3biBaeT MO MOBEPXHOCTH LMIMHApPA. BennunHa yckopeHus

AT AT AT 3AT 20T
rpy3a moymger paBHa; a)a=—; 0)a=—; B)a=—; Ir)a=——; g a=—,
m 2m 3m m m

5.4.11IxuB paguyca R Moxer Bpamarscs 6e3 TpeHUs] BOKPYT TOPHU30HTAIBHON 3aKPEINICHHOW OCH CUMMET-
pun 0. Uepes mIKMB NMepeKHHyTa HE MPOCKAIB3BIBAIOIIAS 110 IIKMBY HUTH, K KOHI[AM KOTOPOH IMOJBELICHBI IPY3HI.
Macca MeHbIIETO Tpy3a paBHa M, a HUT TSHET €ro ¢ cuioit T; =5mg/4, rae g — yckopenue cBOGOIHOTO Ma/IeHHUs.

Cuna HaTsDKEHHS HUTH, JEHCTBYIOIIAs Ha BTOPOH IPy3 paBHa T, =2m(Q. 3anucaB ypaBHEHHs AWHAMHKU Bpalia-




9
TCJIBHOTO U MOCTYMATCJIbHOTO ABMXKCHUS, NOJIYUYUTEC C UX MTOMOIIBIO BBIPA)KECHUE MOMCHTA NHEPIIUU | IIKMBA, U YKAXKUTE OTBET.

a) | =3mR%/2; 6) | =5mR%/2; ) | =mR%/3; 1) | =3mR?;

5.5. lumuaap maccesl 2M u paauyca R MoxxeT Bpammatscs 63 TpeHHs BOKPYT TOPU30HTAIBHON 3aKpe- ~—m
mieHHoi ocn cummeTpun 0. K KOHIIaM HUTH, IEPEKUHYTON Yepe3 MWIHHID, MPUKPETUIEHBI TPY3bl ¢ MaccaMu 3M @
u M. JleBbIit Tpy3 3M, BUCAIIUI Ha HHUTH, ABMXKETCS BHH3 C YCKOPCHHEM & TMOJ JCHCTBHEM CHIIBI TSDHKECTH, a 2m,R
MPAaBBIA TPY3 M CKOJIL3HUT 03 TPEHUS MO TOPU3OHTATIBHON TIOCKOCTH. Y KaXXHUTE MPABIILHOE BEIPAKEHUE Pa3- [I3m
HOCTH CHJI HATSDKCHUS] HUTH C PAa3HBIX CTOPOH IMIIMH/PA! v
a) T,-Ty=ma; 6) ,-T,=2ma; B) T,-T,=md2; r) T,-T;=3ma;

5.6. {umaap Maccel M 1 paauyca R mpuKpersieH 3a HAMOTaHHYIO HUTh K TIOTOJIKY W MaJaeT Mo IeiHCTBHEM
cwibl TspKecTH. OnpeeTuTe BEIMYUHY YCKOPEHUS a IMJIMHIPA U3 YPaBHECHUS JHUHAMUKHU €ro BPallaTeIbHOTO JIBIKE-
HUSI OTHOCHTENILHO TOPH30HTAIBLHOM OCH, MPoXosieil yepe3 Touky C (CM. pUCYHOK) U YKa)KUTE MPABUIIbHBINA OTBET: m R
a)a=g/3; 6)a=g/2; B) a=2g/3; r) a=g/6; 1) a=3g/4; e) a=g/4; C

v

5.7.Bnonb HaKJIIOHHOH IIIOCKOCTH, 00pa3yioniel yroi o ¢ TOPU30HTOM, TSHYT ¢ cwioi F 3a ToHKyI0
HaMOTaHHYIO HUTh LIWIIMHIP Macchl M u paguyca R. Llumnunap karutces 6e3 npockanb3biBanus. Ha Hero neiict-
BYET CHJIA TSDKECTH MG, ciita Tperust Fp, u cua peakinu N cO CTOPOHBI INIOCKOCTH. YKaXHTE BBIPAXKCHHE

JJI YTJIOBOTO YCKOPCHUA HUJIMHAPA OTHOCUTCIIBHO €ro FOpI/ISOHTaHLHOﬁ OCH CUMMETpUU 0.

2|F-F F-F F+F
a) sz—( Tp); 0) a:i; B) E=——"; 1) E=— ]
mR mR mR mR

6.3aKoH coXxpaHeHHSI MOMEHTAa UMITYJIbCA

6.1.Il1aneTa Maccoii M ABKMIKETCS 10 SJLIUIITHIECKON OpOUTEe, B OMHOM U3 (DOKYCOB KOTOPOM HAXOMUTCS
3Be3ma Maccsl M. T — paanyc-BeKTOp TUIaHEeTh! (CM.PUCYHOK). YKaXKuTe HeMpaBUIbHOE YTBEPKICHHE:
a) BEKTOP MOMEHTA HMITyJIbCa MJIAHETH OTHOCHTEIBHO IIEHTPA 3BE€3/IbI IEPIEHANKYISAPEH BEKTOpY | 1 JeXKUT B
IUIOCKOCTH OpOUTHI; ©) MOMEHT CHJIBI TATOTEHHsI, IEHCTBYOMIEH Ha TUIaHeTy (OTHOCUTEBHO [IEHTPA 3BE3/1bl), pa-
BEH HYJIIO, B) B TOUYKE HAMMEHBIIETO YIAJICHUS IUIAHETHI OT 3BE3/(bl BEIMUMHA CKOPOCTHU JBUKEHHS IUIAHETHI [0 OPOUTE MAKCH-
MalibHa; T) BEJMYMHA MOMEHTA UMITYJIbCa IIAHEThI OTHOCHTENLHO IIEHTPA 3BE3/IbI ONPEENAETCs BhIpakeHrneM L = mvrsina ;

6.2. HeOoub1110i METEOPUT Macchl M JIBMDKETCS 1O NPSIMOI JIMHUM MUMO TutaHeTsl [T u mposietaer MUMO  [Jo.
Heé Ha MUHUMAJIbHOM PacCTOssHUU R OT 1ieHTpa niuaHeTsl. B Touke A, yka3aHHOH Ha puCyHKe, BEIMUHHA MOMEHTa R QL%V
HMITyJIbCa METEOPHUTA OTHOCUTEIBHO LIEHTPA IuIaHeThl paBHa L. YeMy paBHa mpH 3TOM BEIMYHHA CKOPOCTH METE0-

> L ] mRsina L . mRcosa L L
pura’ a) 0 i B)—; T)——; ) —; e) —;
mRcosa L mR L m mRtga
6.3.Il1aneTa Maccoif M ABIDKETCSI [0 JIUIMNTHIECKON OpOuTe, B OJHOM 13 POKYCOB KOTOPOH HAXOAUT- 4V m =

v
cs 3Be3a Macchl M. 7 — paguyc-BeKTop IUIaHEeTHl. BeandnHbl CKOPOCTH IIaHeTHl B HanboJiee yaaleHHO! 1 Hau- 'A
Oonee ONU3KOM K 3BE31€ TOUYKE OPOUTHI paBHBI Vp, = 24km/c 1 V; = 36kM/c coOTBeTCTBEHHO (CM.pHCYHOK). OT- +
HOLLIEHUE rl/r > paHo: a) 0,667; 6)1,225; B)0,8165; r)1,5; n)0,75; e)1,33;

6.4.CnyTHHK Macchl M [BHXKETCS MO KPYroBoit TpaekTopuu paauyca R Bokpyr mianerst [1 moa neiictu- f;>

_ / m
€M CHIIBI TPABUTALMOHHOTO puTshKeHust F . [Ipu 3ToM BeMuMHA MOMEHTA UMITYJIbCa CITyTHUKA HPOMOPIIMOHANIBHA: [ HF R\)
/

\ O\y

S~

a) YR®; 6) 1/R?; B)]/\/E; r) YR; 1) R®; ¢) VR; m)ﬁ; \

6.5. JIBa HEBECOMBIX CTEpPKHS JIMHBI D coemunensl moj yrinom O; = 120 u Bpamiatorcst 6e3 TpeHus B o
TOPU30HTAJIBHON IUIOCKOCTH BOKPYI BepTHKaibHOH ocu O ¢ yriioBoil ckopocThio (. Ha koHue onHoro us b
CTEepKHEN MPUKPEIVIEH OYeHb MaJIeHbKUI MAacCCHUBHBIN MIApUK. B HEKOTOPBIM MOMEHT YTOJ MEXAY CTEPKHIMHU Otz\}’
CaMOITPOU3BOJILHO YMEHbIIWICS 10 O, = 6(°. C kako#l yrioBoii CKOPOCTBIO CTajla BPAIlaThCsl TaKask CUCTEMA? (DCO b

() () 2w 4w 3w
a)2w; 6) —; B) —; ) —; 1) 3w; €)W, X) —; 3) —;
3 2 3 3 2

6.6. B HEMOABIIKHO BHCAILIMI TOHKHH CTEPKEHB C MACCOM M M JIMHOM |, KOTOPBIM MOKET BpaIlaThCs BOKPYT
ocu O, MpoXoAsIIeil yepe3 TOUKY IMOABEca Ha Kparo CTepXKHS, Bpe3aeTcs JIETEBIINI TOPU3OHTAIBHO CO CKOPOCTBHIO V
IIACTHIIMHOBBIH IIAPHK, UMEIOIIMIA BIBOE GONBIIYI0 Maccy 2M, M NPHINNAeT K LEHTPaIbHOH TOuKe cTepkHs. Paccum- |V 27
TaiiTe Ha OCHOBAaHHUH NPUBEICHHBIX TaHHBIX UX OOIIYIO YTIIOBYIO CKOPOCTH Cpa3y MOCIE yaapa H YKaKUTe OTBET:

3v 3v 2v 3v 6v v 6v 12v m,/
a) -1 0) —; B) i 1) 5 A) 5 ©) i K) oo 3) D)
2 4 3 5l 5l 6l 7l 7l
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6.7. B HwKHEW TOYKE HEMOABHXKHO BHUCEBIIEIO TOHKOTO CTEPHKHS Macchl M W JUIMHBI | cumen »xyK Maccel M. o)

Yemy Oyzer paBHa BEIMYKMHA YIJIOBON CKOPOCTH BPAIIEHUS CTEPIKHS BOKPYT FOpU30HTaIbHOU ocu O, mpoxosiiieii yepes m,!
TOYKY [OJBECA HA JPYTOM KOHIIE CTEPKHsI, Cpa3y II0CIIE TOTO, KaK JKYK YIETUT CO CKOPOCTBIO V B TOPU3OHTAJILHOM Ha- -
MLYL
Mv 3Mv ml? 12Mv 12Mv Mv ml?
npaeneHud (CM.pUCYHOK)? a) —; 0) ; B) ; T) ;o) ;oe) — oK) —;
mi? ml 3Mv ml mi? ml Mv

6.8. [TokosIuiAcs CTepKEeHb MacChl M W JUIMHBI |  CHOCOOCH BpalIaThCsi BOKPYT MEPIEHIUKYIISIPHOM

m
3akperuieHHo# ocu OO’, nmpoxoasmiel yepe3 ero HEeHTp. B IpOTHBOIONOKHEIE Kpasi CTEPXKHSI OJHOBPEMEHHO A Oy m,l
Bpe3ar0TCa MaleHbKHE IIaCTUINHOBBIE IIAPUKH, JIETEBIINE HABCTpEdy APYT APYTy ¢ OAMHAKOBBIMH IO BEJU- 7

YMHE CKOPOCTAMH V NEpHEeHANKYISPHO KaK K CTEP)KHIO, TaKk M K ocH BpamieHus. OJUH U3 IIapUKOB MMEI Ty
&Ke Maccy M, a Apyroit — BaBoe Oospuryto Maccy 2m. lllapuku npumunaroT K crepxkHio. Paccunraiite Ha OCHOBaHWM IPUBEJCH-
HBIX JJaHHBIX YIJIOBYIO CKOPOCTB CTEPKHS C MPUIMIIIMMY IIapUKaMU cpa3y Mocie yAapa U YKaXXUTe OTBET!

\ 2V 3v 3v 5v 6V 9v v
—; 6) = B) —; 1) —; =—; —; —; 3) —;
A OB o D A O g W g 3

O'ah 2m

6.9.Ha o0one HenoaBMXHOTO arcka Maccel M 1 paauyca R cumen sxyk maccsl M. JIMCKk MOKeT Bpaathest 0e3 TpeHus
BOKPYT 3aKpEIUICHHON OCH CHMMETPUH (CM. PUCYHOK), IPUYEM MOMEHT MHEPIIUH JANCKA OTHOCHTENIHHO STOH OCH

" Mg =

paBeH I I‘IeMy GyHeT paBHa BCJIMYUHA YIJIOBOU CKOPOCTHU BpalllCHUA AMCKA MOCJIE TOro, KaK XYK YJIETUT CO CKOPO- \4

CTBIO V , HATIPABIIEHHO} 110 KAcATENbHOU K 0601y qucKa? Ry m
Mv MVR? mvRe mv MVR mvR
a)l—. 0) ; B) ; r)l—, o) ——, €) —;

6.10. B moxosmuiics OUCK Macckl M U paauyca R, cnocoOHbBIN BpamiatbCs BOKPYT 3aKPEIUICHHOW OCH m .0
cummerpun OO’, OJHOBPEMEHHO BPE3AIOTCS [BA MAJEHBKMX IUIACTHIMHOBBIX IIAPUKA, OJUH M3 KOTOPBIX UMEET Y, ¥ mR
Takyro ke Maccy M, a BTOpoil — BaBoe Oombmryio Maccy 2m. lapukn neTsaT mo kKacaTedbHBIM K 0001y IHCKa C

o A
OJIMHAKOBBIMH TI0 BEJIMYMHE CKOPOCTAMH V ¥ MPHIUMIAIOT K 000y. PaccuuraiiTe yriioBylo CKOpOCTb IHCKa C MPH- ok 9,
JUIMIITUMHE HIAPUKAMHE CPa3y MOCIIe yAapa U YKaKUTE OTBET:

>

\% \% 2v 4v 3v 2v v 6V
a)-—; 6)—; B)—; 1) — 1) ;€ —; K) —; 3) =,
2R R R R 2R 3R 6R 7R
6.11. /Ia myicka MOT'YT BpallaThCsi BOKPYT OOLIei BepTHKaIbHOH ocy. BepxHuii uck ¢ Maccold My U pa- ol m R
144
muycoM R; Bpamaiues ¢ yriioBoi CKOpPOCTBIO (0 = (W) M yIaJ HA HIDKHUH IHMCK, BpalaBIIMiics B IPOTHUBOIIOJIOX- Do,
HYIO CTOPOHY C TOH JK€ YIJIOBOH CKOPOCTBIO (W, = (), M UMEBIIMH Maccy M, =2m u paguyc R, =2R; u [ucku ST Rmz
2,482
cnunarorest. PaccunTaiiTe HA OCHOBaHMU TPUBEICHHBIX JAHHBIX HX OOIIYIO YIIIOBYIO CKOPOCTh U YKKUTE OTBET:
7w 50 9w (%) 3w 7w 5w
a) w; 0) —; B) —; 1) —; ) —; € —; K —; 3) —;
9 9 5 9 5 5 3

7. MexaHHYeCcKas JHeprus v 3aKOH eé COXpaHCHUA U USMCHCHMUS . PaGoTa cHJibl M MOMEHTA CHJIbI

7.1.Hebonplras miaitba Havyana ABMKCHHUE 0€3 HAYaIIbHON CKOPOCTH I10 TTIaIKOH JIeASTHOM

U, .

" Hox ropke u3 Toukd A. COnpOTHUBICHHE BO3yXa MPEHEOPEKNMO MaIO. 3aBUCHMOCTD TIOTCHIIUAILHOM

100 A~C SHEPTUH IIaHOBI OT KOOPAWHATHI X N300pakeHa Ha rpaduke U (X) . B Touke B npu cTonkHoBEeHUN

80 D co crenkoi Beiienuinock 40 [k Teria u nraiiba orckouna nasa. [[laiiba 0oCTAHOBUTCS B TOUKE ...

60 N a) C; 0) E; B) D; r) F;
‘—-._.__._

40 B 7.2. C ropks ¢ OJMHAKOBOM BBEICOTHI N 6€3 MPOCKaIb3bIBAHUS CKATHIBA-
20 €TCs WM 00pyY (TOHKOE KOJIBIIO), WM JUCK (LUIMHIP), WK IHap, UMEIOIIUE OIH-
HaKoOBbIe Macchl M u paguychl R. Kakoe U3 3THX Tel, mepBOHAYAIbHO MOKOUB-

0 2 4 6 8 10 xM uxca Ha BEpUIMHE TOPKH, OyJIET UMETH y €€ TIOHOXKHS HAMGOIBIIYIO CKOPOCTD?
a) oopyH; 0) 1wucK; B) 1Iap; I) Bce TPH Tela MoCje CKaThIBaHHS HMEIOT OJHHAKOBYIO CKOPOCTb;

73 HO I‘OpH30HTaHLHOI7[ HOBerHOCTI/I 663 l'IpOCKaJ'IIﬁLIBaHI/IH C OHHHaKOBOﬁ CKOpOCTLIO KaTiaTCAa map " III/IJ'II/IHI[p C oau-
HaKOBBIMH MaccaMd M U paauycamMu R. OTHOIIEHHE KHHETHYECKON YHEPTHH IUIMHIPA K KHHETHIECKOH YHEPTHH [Iapa PaBHO:
1 7 15 3 3 10 2 5
a)2; 6) =; B)—; ) —; O)—; € —; X) —,; 3)—=; H) —; K)2;
2 10 14 4 2 7 3 2
7.4.11o TOpU30HTANBHON TOBEPXHOCTH KATUTCS AUCK (LUMIMHIP), HMEIOLIKI Maccy M | paau- ~

yc R. C kakoif MUHMMaJIEHOH CKOPOCTBIO V JIOJDKEH KAaTUTHCS 0€3 MPOCKaIb3bIBAHMS JHCK, YTOOBI I1e-
peKaTUThCs Yepe3 TOpPKY BeIcoTh N (g — yckopeHne cBOOOJHOTO MaieHusT)?

3gh. . 4gh gh 2gh 3gh .
1 6 2 h! 1 1 1 1
a) ) ) J2gh; B) 3 r) ,/ 5 ) 3 e) ,/ 4



7.5.C ropku BeICOTHI h 0€3 mpocKab3bIBaHMs CKAThIBAETCS AP Macckl M | paanyca R, mepoHavaibHo  7,R
MTOKOUBIIIMICS HA BepIIMHE FOpkH. Ecnu g — yckopeHne cBOOOIHOTO MAICHUS, TO Y THOIHOXKHS TOPKU KATAIIUNCS m

LIap UMEET CKOPOCTB V, PABHYIO!  a) ‘f%h; 6) \/2gh; B) /%' r) Jgh; 1) f&fh, e) /%h,

7.6. Hunmuanap ¢ maccoit m=0,3kr u ¢ paguycom R=0,5M 0e3 HauanbHO CKOPOCTH U Oe3 po-

11

CKaJIb3bIBaHUs CKAThIBAETCsS ¢ BeicoThl h=1m. g =10 M/C%. B mmxkneii Touke A KkuHeTHueckas SHEPTHUs
€ro MOCTYNnaTeJIbHOrO IBWKeHus paBHa: a) 1 Jk6) 1,5/x; B) 0,5/x; r) 2 x; nx) 3x; ¢) 2,5]k;

7.7.ToHKu# cTep)KeHb Macchl M U IUTHHBL | MOXeT 6e3 TpeHuUs BpalaThCsi BOKPYT 3aKpEIUICHHOH OCH MojBeca i

O, npoxojsuieii yepe3 ero kpail. CHavana cTep)KeHb MOKOWIICS B BEPTHKAJIbHOM NosioxkeHnd. C Kakoi MUHHMAaIbHON /7
YIJIOBOM CKOPOCTBIO @ HAJO TOJKHYTH CTEPXEHb BIEBO, YTOOBI OH mmoBepHyscsa Ha 180" u mopHsUICs B BEPTHKAIBHOE @
MOJIOKEHHE, YKa3aHHOE HAa PUCYHKE (g — YCKOpeHHE CBOOOIHOTO MaICHUs)? ¢§ AN

g. . [69. g 29 . g. . [39. g. "
a) ,|=; 6) ; B) 4= 1) I |= s e) D OK) Ao

I I 3 I 6l I 2

7.8. ToHKHI1 CTep:KeHb MacChl MU IUIMHBI | cHavana Bpamaics ¢ KHHETHYECKOM sHeprueil E, u yriosoi o) O
A dst s
o o o 1 1

CKOPOCTBIO () BOKPYI 3aKPCILICHHOH OCH A, IPOXOJSIICH Yepe3 ero Kpai, a 3aTeM Hauall BPAallaThCs ¢ KUHETH- AT~ C] ;]

yecKkoll sHeprueit E. M yriioBoill cKOpOCTbIO Wz BOKPYT 3akpemyieHHo# ocu C, mpoxopsiiell yepes ero LEHTP.

OcH nepHeHIUKyIIpHBL K CTEPXKHIO (CM.PUCYHOK). YKa3aTh IPaBUILHOE OTHOLICHUE SHepruil E, / E.  ecmu g =40, :
a) 0,25; 6)0,333; B) 0,5 0,75 m1l; e2; x)3; 3)4;

e
E
G

e
=

7.9. lllap ¥ OQUIMHIP UMEIOT OJMHAKOBBIE MAaCChl U PAaMyChl M BPALIAIOTCS BOKPYT 3aKPEIUICHHBIX OCeH s
CUMMETPHH, TIPOXOISIINX Yepe3 UX LEHTPHI. [Ipu 5ToM KMHeTH4ecKas SHeprus mapa B 2 pasa OoJblie KHHETHYe- e @
CKOH 5Hepruu HunuHipa. Bo ckoibko pa3 yrioBas CKOPOCTb BpallleHHd IIapa (), OOJbILIE YIJIOBOH CKOPOCTH '

BpALCHMs LWAIMHAPA (), ?  a) B 2pasa; 0) B o/5/2 pasa; B)B \/5/2 pa3; r)B 3pa3a; 1) OHU PaBHbI;

7.10.B navanbHblii MOMeHT Bpemenu t =0 TtoHkuit 00pyd ¢ maccoit m= 0,1kr u ¢ paguycom R = 0,5m
HE BpaIIaeTcs, a MOCTYNaTeIbHO CKOJIB3UT 110 TOPU30HTAIBHOI MOBEPXHOCTH ¢ KHHeTHUecKoi sHepruert 1200 Ix. v

IMox neficTBHMEM CHIIBI TPEHHS OH Hauyal KaTHThCA 6e3 IPOCKaNb3bIBAHMSA ¢ KHHETHYECKOH DHEpruel BpamaTensao- =9 —
ro newxerns 300/x. Cua TpeHHs coBepIvia paboTy:
a) 3001x; 6) 6001x; B) 500/Ix; T)400x; a) 200/ Ix;

7.11.1ununap ¢ Maccoil M u ¢ paguycom R katurcst 6e3 MpocKaib3bIBaHUS M UMEET B Ha4allbHbI MOMEHT A 3

(4

BpeMeHn kuHeTHueckyto sHepruto 1800 /Ix. MomeHT cuit Tpenus cosepiuni padory 600 k. Kunernueckas snep- )
T'¥s MOCTYNATEeNBHOTO ABWKEHHS LIWIMHAPA, IPOJIODKAIOIIETO KaTUTHCS 0€3 MPOCKalb3bIBaHMS, CTaja 10CIIe STOro
paBHa! a) 12001x; ©6) 800/Ix; B)400/Ix; r)600/Ixk;

7.12.Yto0Bl pacKpyTHTh JHCK MAcChl My ¥ paanyca Ry BOKpyr cBoel ocH 10 YIriloBOW CKOPOCTH (), He- m R

v o 1
00X0TMMO COBEPIINTH padboTy 4;. Kakyto paboTy Halo COBEPIINTE, YTOOBI PACKPYTHTH O TOM K€ yIIOBOH CKO- @ !
POCTH IHCK Maccel M, = 2my U paanyca Ry, = 2R, ? Tpennem npeHeOpeds. OCSD R,
a) A=A/8; 6) Ap=A/2; B) A=8A; 1) A=2A; 1) A=A/
8. CoGcTBeHHBIE MEXaHUYECKHE KOJIe0aHusI

8.1. ToHKwMii cTepeHb MacChl 3M ¥ UTHHBI | MOXET coBepInaTs He3aTyXaroline KoeGaHus: BOKPYT TOPU30H- o
TaJIbHOM ocu nozseca O, mpoxosiiei yepe3 Kpail cTepkHs. B eHTpe cTepikHs MpHUKperieH MaJeHbKHH IPY3UK MacChl
M. PaccunraiiTe Ha OCHOBaHMY 3TUX JAHHBIX BEJIMYHMHY ME€PUOJAa MaJbIX KoJieOaHWH TaKOro MasTHHKA U yKa)KHTe mpa- m

BUJIbHBIN OTBET (J — yCKOpPEHHE CBOOOIHOTO MMafeHus): a) 2T 2 ; 0) 2m i; B) 2T 7 ; T) 2m S ;
39 4q 129 8¢ 3m,l

mR 8.2. Tonkuii auck Maccel M U paanyca R coBepmaer mainble Koj1e0aHUsl BOKPYT TOPU30HTAILHOW OCH MOJ-
Beca O, poxo/sieil NEPHEHMKYIAPHOI K IIIOCKOCTH MCKA Ha paccTosHud X = R/2 ot ero uentpa. Paccunraiite

~— Ha OCHOBAaHHWHU 3THUX MTAaHHBIX BECINYHUHY IEPHOIa MaJIbIX KoJIeOaHUI TAKOTO MasTHUKA K YKaXUTC HpaBI/IHBHBII\/'I OTBCT

(g — yckopenue cBOGOJHOTO HaaeHus): a) 2T /@ ; 0) 2m /g, B) 2T /B; r) 2m /g, n) 21 ’ﬁ, €) ZH\/E;
39 29 49 49 g 9

8.3. /IBa TOHKHX CTEp KHsI COBEPILIAIOT He3aTyXaroll[fe rapMOHHYEeCKHe KojieOaHUsI BOKpPYI' T'OpH- 0
30HTAJIBHBIX ocel mojBeca O, MPOXOIINX Yepe3 uX Kpai. X AIMHBI 1 Macchl CBA3aHBI COOTHOLICHUSIMU Lo/ / 0
o LMY ] m
l; =25, my =4m,. OTHOwWEHHE YacTOT UX KONebaHnil Wy /W, paBHO: R &
o 0,
~—7

)8 6)4 82 1) V2, 01 ¢ YV2; w) Y2; 3) Y4, u) Vs e



8.4. MasieHbKHI TPy3HUK COBEPIIACT 3aTyXaIOIIHe COOCTBCHHbBIC KOJICOaHUs. 3aBUCUMOCTh KOOPINHATHI
rpy3uKa oT BpeMeHu t mumeeT Buj x(t) = Ae® sin((,ot+ d)) , @ TpadMK ATOM 3aBHCHMOCTH MTOKa3aH Ha PUCYHKE.

Jlorapupmudecknii TeKpEMEHT 3aTyXaHHs TaKUX KoJieOaHUH paBeH:
a) 0,25; 6) 0,5; B) 0,333; r) 0,167; n) 1; ¢) 0,667,

8.5.CrepixeHsp, OBEIICHHBIN 32 BEpXHUII Kpaii, cOBEpIIaeT Mayble KOJIeOaHus B BA3KOH KUIAKOCTH, IPUUYEM
— Ap—at
YTOJI €r0 OTKJIOHEHHSI OT IOJIOKEHHS PABHOBECHS MEHSETCS CO BpeMeHeM t TI0 3aKoHY d)(t) = Ae COS( bt), rie

b=a/3. Eciu KUIKOCTh y6paTL, TO HUKIHMYCCKas 4aCToTa (A)O HE3aTyXaromux MajbIX KOJIeOAHUH TAKOTO MasTHUKA

Oyner paBHa: a) \/ﬁa/4; 0) \/f)a/?,; B) JV3a; r) \/ga/Z; ) J8a;

8.6. KoopauHaTa x Tpy3uKa Ha IPY>KHHKE, COBEPLIAIOIIETO COOCTBEHHbBIE 3aTyXarOUIUe KOJIEOaHHUs B BA3KOMN
cpejie, MEHSIETCS CO BpEMEHEM t 110 3aKOHY x(t) = Ae® Sin((:ot+ d)) ,rie B=4uy/5, Wy~ UMKIHYecKas 4acToTa coo-

CTBEHHBIX HE3aTyXaloIUX KoJIeOaHUH 3TOro MasTHHKA B BO3JIyXe. Bo CKONbKO pa3 u3MeHHTCS neproa T 3aTyXarolux
konebanui, eciau ko3 dULUeHT 3aTyxanus koiebanuit 3 ymenpwuts B 4/3 = 1,33pa3 (onpenenure u yKaxurte OTBET)?

a) He u3MeHutcs; 0) yBenmumtes B 1,33paza; B) ymenbiuutcs B 1,2pa3; r) ymensiuutces B 1,33pa3; 1) yeenuuutes B 1,2pas;
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8.7. Odu3nyecKii MasSTHUK COBEpIAl COOCTBCHHbBIE KOJICOAHUS B BA3KOM JKUAKOCTH C IIUKITHYSCKON
qacroroit 3 ¢ . 3aTeM KHIKOCTB yOPaIIH, H MasTHUK CTAI KoleOaThes Ge3 3aTyxaHus ¢ yactoToil 5¢. Uemy
ObLT paBeH KO3PPUITUCHT 3aTyXaHus f COOCTBEHHBIX KOJcOaHNH MasTHUKA B JAHHOH KHUIKOCTH?

a)lch 6)4ch B)5c¢h 1)3c¢h ) N €) J2 ¢t x) 2¢h;
by 8.8. MasieHbKHii TPY3UK MacChl M Ha MPYXHUHKe ¢ ®KECTKOCTRIO K coBepiman BepTHKanbHbIe COOCTBEHHbIE 3a-

—{ TyXamInue KoJiebaHus B BA3KOU cpeae. Maccy rpy3nka M yBenuawiau B 4 pasa. Kak Hamo nuamMeHuTs kodddummenr 3a-
2| TyxaHus KoneOaHHif, 4YTOOBI UX IIEPUOJ] YBEIMYMICA B 2 paza?  a) yBeNMYHUTh B 4 pasza;  0) yBeIHUHTh B 2 pasa;

B) YBEIHYHUTH B V2 pa3; T) YMEHBINUTDH B 4 pasa; [1) yMEHBIIUTH B 2 pa3a; €) YMEHbIIUTH B V2 pas;

8.9. Majenbkuii rpy3uk ¢ Maccoii m = 0,1Kr Ha NpyKXHHKE ¢ KECTKOCThIO K = 2,5H/M coBepiraeT BepTH-
KaJIbHBIC COOCTBEHHBIC KONEOAHHs B BS3KOW kuaxocT. Koodduument 3aryxanus Takux koneGammii p = 3 ¢ Bo
CKOJIPKO pa3 Hallo YBEIWUYUTh KOIPPHUIMEHT 3aTyXaHus 3, yBETUIHBAs BSI3KOCTh JKUIKOCTH, YTOOBI 4aCTOTa COOCTBEH-

! | @«!\B?DDM!)D!)DD/-{
|
1o 1 1y !

=
3
Pl

7
HBIX KOJIeOaHUH rpy3uKa YMEHBIIMIACH B JIBa pa3a? a) B 2pasza; 0O)B J7 pas; B)B > pas; I)B % pas; z

7
I[) B ,|= pas; e) JJIs1 YMEHbIICHHUS YaCTOThl HA0 YMEHBIINTE BSI3KOCTh JKUJIKOCTH,

8.10. MarneHpKuii Tpy3UK Maccsl M Ha MPYXUHKE C XKECTKOCThIO K COBepIa He3aTyxarolie CoOCTBEH-
HBbIe KONeOAHMs ¢ MUKIHYECKOil YaCTOTOM o= 2 ¢ ' B BO3yXe. 3aTeM ero MOMECTHIIN B BA3KYIO XKHIKOCTh, H OH
cran konmeGaThes ¢ K0d(hHUIMEHTOM 3aTyXaHus KoneGanuit, papuev = 1 ¢, Bo CKONBKO pas HAZO YMEHBIIUTH
KECTKOCTh IPYXUHKHU K, 4TOOBI KONIeOaH s TPY3HKa B 3TON BA3KOU JKHIKOCTH MPEKPATHUIIUCEH?
a) B 2pasa; 0)B4pasa; B)B1,33pa3; r)B1,67pa3; na)Bl,5pas;
e) B 3pasa; k) KoJeGaHUs MPOUCXOMIAT MPH JII00OM 3HAYEHUH [3;
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8.11. ManeHbKui Tpy3uK Maccel M Ha MPYXXHHKE ¢ JKECTKOCTBIO K coBepIuaeT COOCTBEHHBIC BEPTHUKAIBHbIC
KoJIcOaHHMs B BSI3KOHM KUAKOCTH. JKECTKOCTh NMPYKUHKH U BSA3KOCTb XHIKOCTH M3MEHHWIN TaKUM 00pa3oM, 4To K03 hu-
LIMEHT 3aTyXaHus KoyiebaHui 3 yBenuuwmiics B 2 pasa, a JorapuMUYECKUil JeKpeMeHT 3aTyXaHHs KojeOaHul yBenu-
yuics B 4 pasa. UTo mpu 3TOM NPOU30LIIO ¢ NeprooM Kojiebanuii? OH:

a) yBenu4miics B 8 pa3; 0) yBennuuics B 4 paza; B) YBEIMYWICS B 2pa3a;  T) HE H3MCHHUIICS,

N
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9. B])IHy)K)]eHHble MeXaHuYecKHe KoJieOaHusi

9.1. I'py3uK Ha MPYXUHKE COBEpIIan COOCTBEHHbIE Majlble BEPTHKAJIbHbIC 3aTyXarolie KojeOaHus B BI3KOM

JKHUJIKOCTH, a €ro CMEIICHUE X OT IIOJIOXKCHMSI PABHOBECHS MEHSIOCH CO BPEMEHEM t mo 3aKOHY X(t) = Ae_at COS( bﬁ y =

D?wlnnnnsn/-g

npuueM b =3a. 3aTeM Ha Ipy3UK Hayajd JAEHCTBOBATH BHEINHEW CHJION, MEHSIOIIENCS CO BPEMEHEM [0 TapMOHHUYE- |- $§_l:
CKOMY 3akoHy. F, (t) =K Cos(oot) . Ha ocHOBaHMM 3THMX JaHHBIX PAacCUMTAaiiTe BEIUYMHY HUKIMYECKOH 4acTOTHI ) |- [-vX

CHUIBI B T€X CIlydasx, korga 1) MakcumanpHa aMIUINTYJa CMEIICHHS TPY3UKa U3 OJOKCHHSI PABHOBECHS, H 2) MAKCHMalbHA aM-
IUTUTY/Ia €0 CKOPOCTH (pe30HaHC). YKaXuTe OTBEThl: a) a; 0) J2a; B) 2a; 1) JV3a; 1) J5a; e) \/§ a; x) v10a;

9.2. pr)KI/IHHLIﬁ MasiITHUK COBEPLIACT BEPTUKAJIBHBIC KoJieOaHus B BSA3KOM KUIOKOCTHU 11O ﬂeﬁCTBHeM BHCII-

ry
Hell cuibl, MeHsmoLelcs co BpeMeHeM Mo 3akoHy F =Fg Cos((ot+0( ) Korza nepuon T = 277w 9Toil cuibl paBeH | &
T =T;, HabmogaeTcss pe30HAHC aMIUIUTY/Ibl CKOpocTu MasiTHUKA. Ilpu Bennuune nepuoga T =T, HabmonaeTcs peso- —__$ -
HaHC aMIUIMTY/bl CMEIIEHUs X MAasTHUKA. YKaXKHUTe 3HaueHHe, KOTOPOe MOXKET NMPHUHHMATh OTHOLIEHHE 7 /T2 atux [ £ —:lf
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nepuonoB.  a) 1; 6)0; B)98;, 1) 89; 1) o;

9.3. Ou3MUYCECKUA MasSTHUK COBEPIIACT B BSI3KOW JKUIKOCTH BBIHYKICHHBIC KOJIC-
0aHUs BOKPYT TOPU3OHTAIBHOM ocu moaseca OZ moj AeHCTBHEM BHEITHETO MOMEHTA CHII,
MIPOEKIHsI KOTOPOTO Ha OCh BPAILIEHUSI MEHAETCS CO BPEMEHEM 10 FapMOHHUYECKOMY 3aKO-

Dz max

Hy M, =Mj Cos(u)t + 0() . 3aBUCHMOCTb aMIUIMTY/bl OTKJIOHEHHUs MasTHUKA OT IOJIOXKe-

0]
HUSI PABHOBECHS Qyqy M AMIUIUTY/IBI €FO YITIOBOII CKOPOCTH U, max OT YaCTOTHI ® MOKa- 0
3aHbl Ha pucyHke. Kakoil MoxxeT ObITh BeIMYMHA OTHOLICHHS (W, / G} YacTOT, yKa3aHHBIX HA TOM PUCYHKe?
a)€=272; 6)2; 809 il n)ll 0 x) o

9.4. [Ipy>XuHHBII MasTHUK COBEpLIal COOCTBEHHbIE 3aTyXaloOUue KolNeOaHUs ¢ NUKIMYECKOH J4acToToH W, Ty

B Bs3KOM kuakoctu. Korga Ha Hero cranu AeHCTBOBATh BHEIIHEW CHUIION, HAINPABJIEHHOW BEPTHUKAIBHO M MEHSIO- _%_é_ —
1meiics co BpeMeHeM II0 rapMoHuYeckoMy 3akony F = Fg Cos(oot +0() , TO IIPY 4acTOTe STOH CHUJIbI, PaBHOH W= Wy _@é_‘f}_‘—
aMIUIMTYa CKOPOCTH MasTHHKA IPHHsIa HauOOJbIIEe BOZMOKHOE (PE30HAHCHOE) 3HaYeHHEe. Pe30HaHC aMIUIUTYIbI i :-_ﬁ_:lé

CMCIICHMA X 3TOr0 MassTHMKA BO3HHUKACT IIPH 4aCTOTC M BHEITHEH CHIIBI, paBHOﬁ:

W] - w3
a) oo2—2(o1, 0) 2w1+oo22, B) 12 Z. 2(01 (o22,

9.5. ®uznueckuii MasTHUK COBEPILAET BHIHYKCHHBIE KOJIEOaHUsI BOKPYT TOPH30HTaNbHON ocH moaseca Oz
B BA3KOH >KUIKOCTH IOA AEHCTBUEM BHEIIHETO MOMEHTA CHJI, MPOEKLUs KOTOPOTo Ha OCh BPAIEHUS MEHSETCS CO

BPEMEHEM I10 TAPMOHUYECKOMY 3akoHy M, = Mg Cos((ot+0( ) Kornma nmknnueckas yactoTa paBHa W= W, Ha-

6HIO,HaeTC${ PE30HAHC yI‘J'IOBOﬁ CKOpPOCTH MAasITHHUKA, a IIPpU 4aCTOTEe W= (1)2 Ha6n}o,uaeTc;{ PE30HAHC aMIIJIUTYAbI OT-

KJIOHEHUS @ MasTHHUKA OT ITOJIOKEHHS paBHOBECHS. YKaxnuTe (GOopMyIy Ul pacueTa IMUKINIeCKO 9acTOTH coOCT-
BEHHBIX 3aTyXaloINX KOJIeOaHNH 3TOT0 MasSTHUKA MPH OTCYTCTBHH BHEITHETO MOMEHTA CHII:

a) \/(oo%+oo22)/2; 0) \/(ozz—Zw%; B) \/(m%—mi)/z; r) 200%—0022 ;

9.6. 'py3uk Maccel M Ha MPYXXHHKE ¢ KOIPPHIMEHTOM KECTKOCTH K COBEpIIIaeT BEPTUKAIbHBIE KOJIE0aHUS B BA3KOM
JKUJIKOCTH TIOJT IEUCTBUEM BHEITHEH CUIIbI, MEHSIOIIEICS CO BpEMEHEM C ITUKINYECKON 4acTo-

TOI ® IO rapMoHMuYecKoMy 3akoHy F =Fq COS( wt + O() . 3aBHCHMOCTh aMIUIUTYBl CMEIICHUS [—

T
-~
1

Xmax 1 aMIUTUTYAbl CKOPOCTHU Vmax TaKOIro MasATHHUKaA OT YaCTOThI (® IIOKa3aHbl HA PUCYHKE, -

T
T
III
1= 1!

rge w; =1 ct. Koadunmenr 3aryxanus coOCTBEHHBIX KOJe0aHUH Ipy3nKa B TAKOH JKHJKO-
cru pasen B=2 ¢1. Onpejenure u yKa)uTe BEIHUUHY YaCTOTbI w,:

a) 0,5¢*; 6)1c?t; B) 1,41¢h; 1) 1,73¢Y; n)2c¢?; e) 3¢t

9.7.T'py3uk Maccel m =0,1kr Ha npyxuHKe ¢ KodpdpunnentoM xéctkoctd K =3,6 H/M coBepiiaer BepTHKab-
HBIC KOJICOAHUS B BA3KOH JKUIKOCTH MO NCHCTBAEM BHEITHEH CHIIBI, MEHSIOIIEHCS CO BPEMEHEM C IUKIMYECKON 4acTo-

T0if ® = 2 ¢’ 1o rapMoHMYecKOMy 3aKkoHy F = Fo Cos(u)t +a ) [Ipu xaxoM 3HaueHHH KOX(POUIMEHTa 3aTyXaHuA [3

99999990

1

ol '
Shalast
I 111!

1
<>

COOCTBEHHBIX KOJIEOaHU ATOrO MPYKUHHOTO MAsSTHUKA B JAHHOM JKUIKOCTH aMILUTUTY/Ia €r0 CMEICHUS X TIPH BBIHYXK-
JeHHBIX KoJleGannsx Oyer Makcumanbroit? a) 1c¢h 6) 1,41c™; B)2c¢™; 1) 6c¢h n)3c¢h e)4dch x)8ch

9.8.KoadhdummeHT 3aTyXaHus BEPTUKAIBHBIX COOCTBEHHBIX KOJICOAHHMIA rpy3ruKa Macchl M Ha MPYKHUHKE C KO-
3 PUIUEHTOM KECTKOCTH K B HEKOTOPOH KUAKOCTH paBeH f. [Ipn HEKOTOPOM HUKIMYECKOH YaCTOTE  BHEIIHEN CH-
JIBI, TEHCTBYIOIIEH Ha TPY3UK M MEHSIOMIECHCS 10 TapMOHHYECKOMY 3aKOHY, HaOJIIOaeTCsl pe30HAaHC aMIUTUTYIBI CMe-
IICHUS X BBIHY)KICHHBIX KOJICOAHUH TAKOTO MPYKUHHOTO MasTHUKA. BSI3KOCTH XKUIKOCTH W3MEHWIN, YMEHBIIUB KO-
s¢duunent 3atyxanus 3 B 2 pasa. Kak Hamo u3MeHUTs mapaMerpbl M u K, 4T00bI pe30HAHC aMIUTHTYAbI CMEILCHUSI
Irpy3HKa HaGJIIOINICs IPU BIBOE MEHbILEH yacToTe ' = () 2 ? BEIOEpUTE U yKaKUTE OTBET:

99900000~

T e
| !)?
I_1 ||
IR

a) yMeHpIHMTL U K, 1 M B 2pasa;  0) yMeHbIIUT, M B 2 pa3a, K He MeHsaTh;  B) yMeHbIIUTh K B 2 pasa, M He MEHATH;
r) yMeHbIIUTh U K, ¥ M B 4 pasa; 1) yMeHbIINTH K B 4 pa3a, M HE MEHSTH,

10. CnenuajbHAasi TEOPUS OTHOCHTEILHOCTH

10.1.Pakera ¢ KOCMOHaBTOM X JIETHT MHMO HaOiogarens Y Ha HEMOABIKHOMU IutaHeTe co ckopocteio V =0,8[¢, rae C

- CKOpOCTh cBeTa B BakyyMe. KocMoHaBT X Ha)XMMaeT Ha KHOIIKY paauonepenaTdanka B Tederane 60 cekyHna o gacam pakeTsl. [1o

yacam Habmoarenst Y STOT MPOILECC IIUTCSA B TEYCHUE HHTEPBAjia BDEMEHHU:
a) 36¢; ©6) 100c; B)60c; r)48c; n) 75c; e)64c; x)30c;
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10.2.Ha paccrostauu | = 10° kM ot 3emau Gbuta HCIyIIEeHa YacTHIA, JISTAIIAs CO CKOPOCTHIO V, BpeMs KU3HU KOTO-

poit paBHO T = 10°%¢ (crryetst 91O Bpems yacTHIa pacnagaercs). MoKeT JIM 4acTHUIA JOJETETh 10 3eMIM He pacHaBIIMCh (¢ —

I I
CKOpOCTb CBETa B BaKyyme)?  a) Ja, ecinu — > T/\/ 1- VZ/C2 ; 0) ma, ecin — < T/\l 1- V2/C2 ;
\% \%

B) HET, HH TPU KaKuX 0OCTOSATENLCTBAX; T) Ja, PH JII0OOOM 3HAYEHHH V,

10.3.Mumo HEMOABMKHOTO HaOIFOaaTe st Ha 3emite ¢ OONIBIION CKOPOCThIO, PABHOM 2- 16 m/c, mpoiera- —

- _ e

eT pakera. YenoBek Ha 3emie Jepkall CTep)KeHb JUIMHBI | TMapauiebHO ABMKCHUIO PAKEThI M MOBEPHYJ €r0 HA o =
9(°, HanpaBKB NEPIEHAUKYIIAPHO IBUKEHUIO pAKeThl. sl KOCMOHABTA B PaKeTe JIMHA CTEPIKHSA MOCIIE ITOro Oy- tﬂw
JeT paBHa (¢ — CKOPOCTh CBETa B BaKyyMme):  a) I/\ll— VZ/C2 0) | [él—wll— \/2/02) ; B) |G- VZ/C2 ;o 0l

10.4. MuMoO HENOABIIKHOTO HaOmromatenss Ha 3emiie ¢ OONBIION CKOPOCTBHIO, PaBHOM v=2-16 wmlc, - — .
npoJieTaeT pakera. YenoBek Ha 3emile JEp)KUT 3aI0JIHEHHBIH BOJOW HMIMHAP ¢ 00beMoM V, OCHOBaHHE KOTO- o v
POTO MEPIICHIUKYISAPHO CKOPOCTH pakeThl. J[jisi KOCMOHABTa B pakeTe 00bEM BOJIbI B LIWJIMHIPE OyIET paBeH
(¢ —ckopoctb cBeta B Bakyyme):  a) V [{/1- Vz/c2 7 0) V/(l—«/l— \/2/02) i BV, 1) V/«/l— VZ/C2 ;

10.5. IBe paketsl ¢ kocMoHaBTamu B u C ABMXKYTCS B IPOTHBOIOJIOKHBIX HAMPABICHUSIX OT- -
HOCHUTEJIFHO HEMOJBIDKHOTO HaOromarens A co CKOPOCTSIMH, CPaBHHMBIMH CO CKOPOCTBbIO CBETa c¢. A 71 e
KocMonaBT B ynanseTcst ot HabmomaTes st A ¢o CKOPOCTBIO Vi, @ KOCMOHABT C MpUOJIMKAETCSI K KOCMO-
HaBTy B co ckopocThio Vy. [Ipu 3TOM BeinunHa cKopocTH KocMoHaBTa C OTHOCHTEIBHO HAOJIOIATENs

VitVo Vi—Vo Vi—Vo
A pasHa: a)—z; 0) Vi—Vo; B)—z; r) ——————;
1—vlv2/c 1—v1v2/c 1—v12/cz

10.6. /Ise pakersl ¢ kocMoHaBTamu B u C aBMXyTCs B OfHOM HampaBienun. KocMoHasT B

yznanseTcs oT HaOmogaresns A co CKOpPOCThIO Vq = C/ 2, a xocmonaBT C ymasisieTcst OT KocMOHaBTa B A 71 7,

CO CKOPOCTBIO V5 =C/2, Ijie ¢ — CKOPOCTh CBETa B BakyyMe. [Ipi 9TOM BeIMYMHA CKOPOCTH KOCMOHAB-
ta C OTHOCHTENLHO HaOmoarens A pasna:  a) C; 0) C/ V25 B) 2¢/3; 1) ¢/2; n) 4c/5; e) 2C/ J5;

10.7.I1epBas peNATUBHUCTCKAs YacTHLA JETHT cO ckopocThio V1 =0,8[¢, a Bropas yacTHla, HMEIOIIAs Ty K€ Maccy, —
€O CKOpOCTBIO Vo =0,6[¢, roe C— ckopocTh cBeTa. Bo CKOJIBKO pa3 BeNMYMHA PEIATHBUCTCKOHM NMOJHOW SHepruu E; mnepBoii

HacTULbI 00JIbIIE BETUYHHEI peHHTHBHCTCKOﬁ MOJIHO M OHEPrun E 2 BTOpOﬁ lIaCTI/IIILI?

a)B§ as; 6)13.il as; B)B\/E as; r)Bg as; Z[)B\/§ a3
2 PO 3 P 3 P 4 P 2 P

10.8. PenstuBucTCKAs 1OJTHASE DHEPTHS YACTHILIB], JIETALIEH ¢ OrPOMHOI CKOPOCTHIO, paBHa E = 81024 Jx . E€ xune-

THYecKash JHeprus pasHa E.,. = 6010724 Il . Bo ckoibko pas SHeprus MOKOs TaHHOW YACTHUIIBI MEHBINE €& KAHETHYECKOM
oHepruu?  a)B 2pasza; ©0)B 3pasa; B)B4pasa;, r)B6pasa; n) B 8 pas;

10.9.Dneprus moKkos HEKOTOPOif YacTHIlBI paBHa E . =2 o024 JIx. Bpemst )Ku3HH OT MOMEHTA POKACHHUS 10 MOMEH-
Ta pacmaja 3TOH YaCTHUIbI, €ClM OHa TOKouTCs, paBHo At =2 mkc. Korja yactuiia ABmxkeTcst B 1abOpaTOpHOM CHCTEME OTCUETa
CO CKOPOCTBIO, OJIM3KON K CKOPOCTH CBETA, TO €€ PESITUBUCTCKASI TOJIHAS SHeprust paBHa E = 8102 Jlxx. Cxonbko BpPEMEHH OT

MOMEHTa POKACHHS 10 MOMEHTA paciajga MPOCYIIECTBYET JeTsIas YacTHIa 0 YacaM HEeMOIBIKHOrO Habumoaarens B iabopa-
TOpHO# cucteme otcyera?  a) Imkc; ©0) 2mke;  B) 4Mkc; T) 8wmke; 1) 16mke;  e) 32 Mk;

10.10. p —BenuYKMHA PEJIATHBUCTCKOTO UMITYJIbCA TeJIa, JETSIIEro o CKOPOCThIO, OJIM3KON K CKOpOCTH cBeTa c¢. M3Becrt-
HO, 9T0 CP =2 JIx , a 3Heprus mokos 3toro tena E, . =1 J[x . YeMy paBHa BeIW4IMHA PENATHBUCTCKOM MOJHON SHEPTUH JIETA-

mero tena? a) 1 Ik, 0) J2 IIx; B) V3 Ix; 1) 2k, n) J5 Ix;  e) 3]Ix;

0—16

10.11. Yactuua ¢ nyneBoir Maccoil (hotoH) mmeer ummynsc, paBHbiii 610" kr Ea/c, CKOpPOCTb CBE€Ta B BaKyyMe

3nd m/c . Tlonuas sHeprus 5Toif yactuup papua:  a) 0;  6) 1,8E|.0_7 Ix; B) 2|ZL0_24,/:[>1<; r) 5, 4|:IL0_31£1>1<;

11.YpaBHeHHe COCTOSTHHSI HI€AJbHOTO ra3a

11.1. Vneansueiii ra3 uMeet temnepatypy 7. KoHueHTpauus MosieKy 3TOro ra3a (4ucio MoJeKys B eAHHHUIe oObema)
paBHa N. JlaBlIeHNE TAKOTO ra3a MOXHO BBIYHCIUTH 10 (opmyiie ( Ny —uncino ABorazgpo, R — yHuBepcaibHas ra3oBast HOCTOSH-

NAT NpNT N
was):  a) AT, 6) RT _— AN _— An; ) Rn C o) RnT;
Rn Nan R RT NaAT Na
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11.2.13 GanioHa co CKaThIM HJIeajbHBIM I'a30M BBIITYCTHIIM MOJIOBUHY Macchl raza. Kak Heo0XoauMo U3MEHHUTh ab-
COJIIOTHYIO TEMIIEpPATypy OCTaBIIErocs B COCYJIE ra3a, 4ToObI ero JaBjeHne yMEHbIIMIOCH B 4 paza?
a) yBenn4uTh B 8 pa3; 0) yBenuuuTh B 4 pasa; B) yBEIHUUYHUTH B 2 pasa;
) He MEHATh, [) YMEHbBILINTH B 2 pa3a; €) yMCHBIINTH B 4 pa3a;

11.3.Koraa u3 cocya BEITYCTHIM HEKOTOPOE KOJMYECTBO MIEANBHOTO rasa, nasienue (B [1a) B Hem ymamo na 40%,a
temreparypa (B K) Ha 20%.Kakyro yacts rasa BbIITyCTHIN?
a) 50%; ©6) 30%; B) 25%; r)48%; 1) 33,3 €) apyroi oTBeET;

11.4.Onpenenute, KaKk U3MEHUTCS TEMIIEpaTypa UICAILHOTO ra3a, €Clid YBEIUYUTh €ro JaBlicHHe B 4 pa3 B TAKOM IPO-

ecce, Npu KOTOPOM COOTHOIIEHHE MEXy AaBICHHEM H 00bEMOM ras3a pV2 =const:
a) yBenuuutcs B 4 pasa; 0) yBenuduTCs B 2 pa3a; B) HE M3MEHHUTCS; T) YMEHBLIMTCS B 2 pa3a; [) yMEHbLIUTCA B 4 pasa;

11.5.Kak u3MeHHTCS JaBJICHHE HISATBHOTO T'a3a, €CIIM YMEHBIIUTh €T0 TEeMIIepaTypy B 4 pa3 B TAKOM Ipoiiecce, IpH Ko-

TOPOM COOTHOIIIEHHE MEXAY TEMIIEpaTypoil 1 00beMoM rasa TV? = const?
a) yBenuuutcs B 4 paza;  0) yBenmuuutcs B 2 pasa,; B) HC MI3MCHHUTCS; T) YMCHBIINUTCS B 2 pa3a;  €) yMCHbIIHUTCS B 8 pas;

11.6.Kak u3smenurcs 00néM HACaJIbHOIO rasa, €CJii YMCHbIIUTL €TI0 JaBJICHUC B 2 pas3a B TaKOM IIpoLecce, Ipu KOTOPOM

COOTHOIIIEHHE MEXy TeMIepaTypoi U 1aBIEHUEM ras3a p2 / T =const?

a) yBeNM4uTCsa B 8 pa3;  0) yBeauuurcs B 4 paza; B) YBEJIMYUTCA B 2 pasa;
I) He U3MEHHUTCS, [) YMEHBLIMTCA B 2 pa3a; €) YMEHBIIUTCS B 4 pasa;

11.7. neansHblii Ta3 coBepmaeT mporece 1 - 2, m3obpakeHHBII Ha quarpamme V-p, rae Po =2,
V; =4V, . Uto npoucxo it ¢ BeIMYUHOM TemnepaTypsl I rasa npu takoM npouecce? OHa:

a) yMeHbIIaeTcs B 8 pa3;  0) yMeHbIIaeTcs B 4 pa3a; B) YMEHBIIAETCA B 2 pa3a; T') HE M3MEHSETCS;
1) yBEIMYMBAETCS B 2 pasa;  €) yBeJAWUMBaeTCs B 4 pasa;  K) yBeauduBaercs B 8 pas;

11.8. UpeanpHblii Ta3 coBepuraet mporecc 1 — 2, uzobpakeHHbIH Ha auarpamme T-V (Temmeparypa-

00béM), rae Vo =2V, T; = 2T, . YUTo NpOUCXOANUT C BEINYMHON JaBIeHUs p Ta3a npH Takom mporecce? OHO!

a) yMmeHbaeTcs B 4 pasa; 0) yMeHbIIAeTCs B 2 pasa;  B) HE H3MEHSETCS;
I) yBeIMUMBA€ETCS B 2 pa3a; 1) yBeJlduuBaercs B 4 pasa;

11.9.Nmerotcst 2 cocyna ¢ oovemamu V=2V u V,=V. B nepBoM Haxomutcs 4 KMOJb, a BO BTOpoM - 1 kmoub raza. Eciu

JIaBJIEHKE B 000MX COCYax OJUHAKOBOE, TO KAKOBO COOTHOLIEHHE TEMIIEPATYP ITHX Ia30B7?
T _1 T T _2 T T, T _2

a)—lz—; 6)_1: : B)—]‘:—; F)—1= : I[)_Z: : e)_Z:—;
T, 2 T, T, 3 T, T T, 3

12. U3onpouecchbl HAeaTbHOIO ra3a

WIYT B HAIPABJICHWUH, YKA3aHHOM CTPENKaMH. [1epeduncisioTes Cleayromue Iporiecchl: 1) n3obapruueckoe HarpeBaHue;
2) n3obapryeckoe oXJaxaeHue, 3) H30XOPUUECKOE YBEINYEHHE JaBlIeHUs; 4) N30XOPUYECKOe YMEHBIIEHUE IABICHMNS;
5) u3orepmuueckoe cxxaTre rasa; 6) H30TepMUUECKOe paclIupeHne ra3a. YKaknuTe, Kaknue MPOIEeCcChH U3 TIepeUncIeHHBIX n300pa-
KeHbl Ha pucynke: a)l1,2,4; 6)1,2,3; 8)1,3,4; 1)1,2,5 11,2,6; ¢)3,4,5, %) 3,4,6; 3)2,3,4;

12.1.Ha pucyHke u300pa)keHa 3aBUCHMOCTh TEMIIEPATyphl OT JABJICHHs JUIs JaHHOW Maccel rasa. IIpoueccsl 7
Vit

12.2. Ha pucyHke H300paskeHa 3aBUCUMOCTh 00beMa JAHHON MacChl ra3a OT €ro JaBjieHus. [Iporeccol
UIYT B HAIPABJIEHWH, YKa3aHHOM CTpEJIKaMu. I1epeuncisioTes Clieyrolue nporeccsl: 1) nzobapuueckoe Harpe-
BaHMe, 2) M300apHYecKoe OXJIaXICHHE, 3) H30XOPHUECKOE HArpeBaHue; 4) H30XOpHUECKOE OXIIaKIEHHE;5) n30-
TEPMHUYECKOE CXKATHE Ta3a; 6) M30TEPMUYECKOE PACIIMPEHHUE Ta3a. YKaKUTE, KAKUe TPOLECCH U3 NEPEYMCIIEHHbIX

M300paKeHBI HA PUCYHKE:
a)2,3,5; 6)2,3,6; 82,45 11,45 23,6, ¢1,4,6; x)2,4,6; 3)1,3,6;

6ap1/1qe01<0e OXJIAXKJACHUE UJCAJIbHOTIO ra3a. o

12.3. Ykaxute rpaduk, XapakTepu3yIOIIUuil paBHOBECHOE H30- p p p \p W vV
L L ey T L

a) 6) B) r) n) e)
12.4. Tlpu M30TEPMHUYECKOM CXKATHH OOBEM HJCAILHOTO ra3a
ymenbinmics Ha 1 1. Ilpu atom ero maenenue Bospocio Ha 20%. Ha cKobKO MPOLICHTOB YBEIUYUIOCH ObI AaBICHUE, €CIH ObI
00beM ObLI yMEHBIIEH HA 2 IT: a) Ha 30%7? ©0) na 40%? B) Ha 50%7? 1) Ha 60%7?

12.5.T'a3 pacimpuin H30TEPMHUYECKH TaK, 4TO €ro 00bheM, MEPBOHAYAILHO PaBHBIN V, yBenuumics Ha Bennuuay AV , a
JIaBJICHNE YMEHbIIMIOCH Ha BednunHy Ap . Kakum Obul nepBoHaYabHOE JIaBJIeHHE ra3a’?
Ap (V-Aav)Ap, (V+AV)Ap, (V+AV)Ap,

\
= 6 = = =
a) P AV )P AV B) P \ D P AV
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12.6./laBnenue raza aguabarHo ymeHbIIaloT. Kak u3MeHsoTcs mpu 3ToM Temneparypa T u ooséM V raza?
a)u T,u V ysemuuuBarorcst; 6) T yBenuuuBaercsi, V yMeHbliaercsi; B) T ymeHbluaetcs, V yBeaIuInBaeTcs;
r)uT,uV ymenbmatorcs; 1) V He MeHsieTcs, T yBennuuBaercs;  €) V He MeHsieTcsl, T yMEHbIIAeTCs;

12.7.Tlpu n300apHOM OXJIAKICHUH HICAIBLHOTO ra3a oT HadaubHOH Temmepatypsl 300K ero mioTHOCTh yBEIHYHIIACH
BaBoe. Ha kakyio BelnunHy U3MEHHUIIACH TEMIIEpaTypa ra3a’?
a) ymenpmmiaack Ha 150K;  6) yBeamumiacs Ha 150K; B) yeenuumnack Ha 300K; 1) He H3MEHMIIACK;

12.8.Ha rpaduke crneBa u300paskeHsl IPOLECCH u3- P /2_>_3 V]‘ *1//3 y 3772 V‘ /2/—>:, V’[z 43 Vyl /}}
MEHEHHUsI COCTOSTHUS WIEaJbHOIro rasa B Koopaunarax p-T. | S 4 ! R S S i &

VYxaxkure rpaduk 3THX K€ IPOLECCOB C yYETOM HX HalpaB- r ay I' o7 1T ntT mnpT el
JICHUs Ha PUCYHKE CIIpaBa B KoopauHaTax V-T.

12.9. Ha rpaduke cieBa m306pakeHbl mpomeccsl P 1 i3
s o e s 7 P87

M3MEHEHHs COCTOSHHS MAEaTbHOTO Ta3a B KOOPAMHATAX p- .
T. VkaxuTe rpauK 3THX ke TIPOIECCOB C yIETOM MX Ha- a) Vo eV mV oV omr eV
IIpaBIeHHs HA PUCYHKE CIIPaBa B KOOpAMHATaX P-V:

12.10 Ha rpaduxe cineBa n300paskeHbI MPOLECCH
N3MEHEHHs] COCTOSIHUS HEAIBHOr0 ra3a B KoopJauHarax V- \ pA 2 1 ’ *1_»2
T. Ykaxute rpaduk 3TUX e MPOIEeCcCOB ¢ YIETOM WX Ha- K <:> \—>—3 3

MIpaBJICHNS Ha PHCYHKE CIIpaBa B KOOpIUHATaX P-V: a) V 6) V B) V r) V' on) V e) V

12.11.Ha pucyHke ciIeBa Ha AnarpaMme p- ]Q =3 A U;>7T U7T | A 2 V3 1}+7T

V' u300pakeH MUKIUYECKHH TpOIece, COCTOSIIHN ) o
U3 u300aphl, U30XOPBI M M30TEPMBL. YKaXHTE Mpa- B) )
BUJIBHBIA PHCYHOK 3TOTO LIMKJIA HA TuarpaMme p- 1, win Ha nquarpamme V-7

13.1lepBoe Ha4YaI0 TEPMOAMHAMHKH

13.1. Bravane uaeaibHBIA ra3 UME OaBICHUE p;, 00bEM Vi, a ero BHyTpeHHss dHeprus Obiia paBHa U;. HexkoTopsrit
MPOLIECC TPUBOAUT 3TOT ra3 B COCTOSHHUE C JABIEHHEM p, = p1/3 1 ¢ 00béMoM V, = 2Vy. Ha kakyro Benmunny AU usmensiercs

BHYTPEHHsIS1 SHEPIHs ra3a IpH 3TOM mpouecce?  a) AU = +% ; 0) AU = —U—zl; B) AU = +U—3l ; T) AU = —U—Sl; n) AU =0;

13.2.Buytpennss sueprus reaus (He), Haxomsimerocst B cocyne ¢ 06béMoM V mof gaBieHueM p ¢ Temmeparypoit 7T,

onpenensercs Belpakenuem: a) U =pV; 0) U —gm RT; B) U :g pVvV, r)u =3M RT; m U =g pv;
u u

13.3.B npotiecce pacuipeHus ra3 COBEPIACT HaJl BHEITHUMH Tenamu paboty A = 6 k[, mpuuem ra3 npu 3TOM OTHAET
oM Tenam teroty AQ = 2 k. UeMy paBHO M3MEHEHUE BHYTPEHHEN SHEPTUH Ta3a?
a) +6 k/Ix; 0) +4x/x; B) +2k/lx; 1) -2kJlk; n) -4x]x; e) -8 kIx;

13.4.B npoliiecce HarpeBaHus ra3a ero BHYTPEHHs SHEPT U U3MEHSIETCS Ha BeIMUKHy 6 kJ[K, a BHELITHKE Teja IIPH STOM
C)KHMAIOT ra3, CoBepias HaJ HUM pa0oTy 2 k. [Ipu 5ToM ras .... B BUJIE TEIUIA SHEPTHIO. ..
a) mosyuaer AQ = 8/[k; 6) nonydaer AQ = 4 JIx; B) otmaér AQ = 2 JTIk;
r) otmaér AQ = 4JIx; n) otmaér AQ = 6J1x; e) otmaér AQ = 8k/Ix;

13.5. VneansHelii Ta3 coBepuaeT NUKIMYecKui npouecc 1-2-3-1,mokasaHHelil Ha Anarpamme P-V, rae  p
npouecc 3-1 —apunabaruueckuil. [Tnomans S, gurypsr 1-2-3pasna 10 [Ixx. Ha yuactke 3-1 BHyTpeHHSS SHeprus

rasa ysenuumiack Ha 15 Jxx. Ha ygactke 1-2ra3 coBepmi padoTy...
a) 5 Ix; 6) 10 /1x; B) 15 /x; r) 25 JTx; ) APYTOii OTBET; A B

13.6.11pu n3orepMuueckoM mporuecce 00bEM 1 Mouist ueanbHOro ra3a ysenuduics B 2 pasa. [Ipu sTom ras nosyumi te-
wioty AQ :g RTIn 2, roe R — ynuBepcasnbHas ra3oBas noctosiHaas, 7' — temneparypa. Kakum MoxxeT ObITh JaHHBII ra3? a) Bo-
noponom Hy;  6) yrmekucieim razom CO,;  B) ammuakom NHj; 1) resmem He; 1) manHOe ycioBHe HEBO3MOXKHO;

13.7. JlaBnenne 1 MOl HEKOTOPOTO HICAIBHOTO Ias3a, MMEBHIEr0 00BEM V, M30XOpHUecKH yBeanmuuioch Ha Ap. Ilpu
9TOM JaHHas Macca rasa mojiaydmia temmory AQ = gVAp. Kakum MokeT ObITh TaHHBIH Ta3?
a) Bogopoaom Hy;  ©) remem He; B) metanom CHy; 1) JaHHOE yCIOBHE HEBO3MOKHO;,

13.8.laBiaenne 1 Mot TPEXaTOMHOIO MICAIBHOIO ra3a, HMEBIIETO 00BEM V, H30XOPHUYECKH yBEIUUMIOCh Ha Ap. Tlpu

9TOM J[aHHas Macca rasa Imoiydmia Temio.  a) AQ =g pAV; 6) AQ= pAV; B) AQ=3pAV; 1) AQ =g pAV ;
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13.9.B npouecce u300apHOro HarpeBa HEKOTOPBIMA UeaNbHBIH ra3 noaydua TemwioTy Q u cosepumn paboty A, mpu-
uem Q/ A=5/2. Kakum MoxkeT ObITh IaHHBbII ra3z?

a) Bojopoaom Ho; 0) renuem He; B) yritekucisiM razom CO; I) JaHHOE YCJIOBHE HEBO3MOKHO;

13.10.06beM 1 MOJIsI HEKOTOPOTO HEAIBHOrO rasa uzodapuuecku (pH JaBieHUH p) yBenuuwics Ha AV. [Ipu sTom
JlaHHasi Macca rasza noxydwia remiory AQ =4 pAV . KakuM MoxeT ObITh JaHHBIH Ta3?

a) azotoM Ny; 0) yraekucisiv razom COyp; B) renieM He; 1) maHHOE yClIOBHE HEBO3MOIKHO;

13.11.TIpu uzobapuom Harpese renuit (He) nomy4mn teruory Q, a ero BHyTpeHHsIs 9Heprys Bo3pocia Ha Bennduny AU.
IIpu 5tom otnomenne Q/AU pasno:  a) 1; 6) 3/2; B)4/3; r1)5/2; n)5/3; €)5/4; x) 7/5; 3) npyroii oTBET;

13.12. VxaxuTe, Kak H3MEHSAETCsI BHYTPEHHSIS SHEPrus ra3a npu 1) u300apHOM CKaTHH U 2) aAnadaTHOM MOBBILICHHH
OaBJCHHS.  a) YBEIHYUBACTCS B 000OMX Ciydasix;  0) yMEHbILIAETCs B 000HX CIydasx;
B) YMEHBILAETCS B IEPBOM U YBEINYHBACTCSI BO BTOPOM Cilydae; T') YBEIHYHBACTCS B IIEPBOM H YMEHbBIIAETCSI BO BTOPOM cilydae;

13.13.I1pu nporexanuu aguabatuueckoro mpoiecca 1 Mojb yriekucioro rasa (CO,) COBEpIIMII Hal BHEIIHUMU TETaMHU
paboty A. Ha xakyio Benuunny AT U3MEHUIIACh IPU 3TOM TemrepaTypa ra3a (R — yHuBepcanbHast ra3oBast HOCTOSIHHAS) ?
a) Bospocna Ha AT =2A/3R;  6) ymenbmmnacs na AT =3A/2R;  B) ymenbumnacs va AT = A/3R;

1) Bospocina Ha AT = A/3R;  €) ymensmmnacs na AT =24/ 3R;

13.14.TIpu agnabatHoM HarpeBe yriekucisiid ra3 (CO,) coBepuaeT paboty A, a ero BHYTPEHHsIS SHEPrHs BO3pacTaeT Ha

Benmunny AU. Ipu stom otHomenue AU/A paBHO:
a)0; 6)1; B)-3; r) 3; n) —4/3; e)-1; x) 4/3; 3) o]

13.15. neansHelii Ta3 coBepmaeT mporece 1 - 2 » 3, n300pakeHHBII Ha AMarpamme, Tae Pp = 2Py,

Vo =2V, V3=3V,, p = 10° IMa, V; =1 nutp. Ilpu 3TOM BHYTpEHHssl SHEPTUs r'a3a Bo3pacTaeT Ha Benuuuny 250 »
JIx. Kakoe KOJHUYeCTBO TEIUIOTHI MOJTydYaeT ra3 3a Bpems mnporecca 1 —» 2 — 37
a) 4001x; 6) 450/1x; B) 500x; r) 550/Ix%; m) 600x; €) 650]Ix;

13.16. MneanbHsrii ra3 cosepiraer mpouece 1— 2 - 3, H300paXeHHBIH Ha Juarpamme, rae Po = 2P,

P3=3p, Vo =2V,, P = 10° IMa, V; =1 nutp. Ilpu 5TOM BHYTpEeHHss SHEPIUs ra3a Bo3pacTaer Ha BenuuuHy 500

Jx. Kakoe KOJIMYeCTBO TEIUIOTH MOJNYYaeT ra3 B TEUEHUE MpoueccoB 1 - 2 - 37?
a) 100/1x; 6) 200/Ix; B) 300/Tx; 1) 400/Ix%; m) 500/x; e) 600]1x;

13.17.WneanbHblil ra3 copepiiaer npouecc 1 - 2 —» 3, H300pakeHHBIH Ha guarpamme, rae P, =3p;,

Vo =4V, p =10°Tla, Vi =1 autp. IIpu 3ToM BHyTpeHHSS dHeprus rasza BospacraeT Ha BemuuuHy 2400 J[x.

Kakoe KoM4ecTBO TEIUIOTHI IOTyYaeT ra3 3a Bpems nporecca 1 —» 2 » 37
a) 2500/x; 6) 2700/1x; B) 2800/1x; r) 3000/Ix; m) 3200/1x;

14. TenioeMKOCTH

14.1.Temnii (He), HarpeBasich, COBEpLIAET MOTUTPOIMHUYESCKHUIA MPOLIECC, MOJSIPHAS TEMIOEMKOCTh KOTOporo paBHa C =
4R/3, roe R — ynuBepcasbHas ra3oBas mocrosHHuas. Memone3ys 1-€ Havano TepMOJUHAMHKH, OTNPEACIUTE, KAaK H3MEHSACTCS 00bEM
ra3a B TaKOM Ipoliecce: a)AV>0; 6)AV<0; B)AV=0; r)rakoii npouecc HEBO3MOXKEH B IPHHIIUIIC;

14.2. MonspHas TeII0EMKOCTh N300apHOTO Mpoliecca, COBEPIIAEMOro HEKOTOPBIM HCaIbHBIM Ta3oM paBHa 2,5R, rae

R — yHuBepcanbHast ra3oBast HOCTOsiHHAS. Takoit ra3 MoxeT ObITh (YKQXKUTE BCE MPABHIIbHBIE OTBETHI):
a) yruekucisim razom COy;  6) kucimopogom O,; B) azotom Np; 1) meranom CHy, 1) Bogoposom Hy;  ¢€) renuem He;

14.3.Monspusle TeroeMkoct Bogopona (H,) B mpomeccax 1 — 2 u 1 - 3 paBust C; u C, coorBer- ,p
2

3 3 7 4 7 5 5 3

crBeHHO. MIx otHomenue C,/Cq paBHo: a) —; 6) —; B) —, I) —, O) —, €) —, X) —, 3) —;
2/C1 v e R IO P [
14.4 MonspHusie Terutoemkoctr resus (He) B mpoueccax 1 — 2 u 1 — 3, yka3aHHBIX HA PHCYHKE, PABHBI

C; u C, coorBercTBeHHO. OmpemesdB THII HPOLECCOB, ONpPEASIUTE NPABHIbHYIO BEJIHMYHHY OTHOLICHHS

1 2 1 3 1 2 1 2

14.5. MossipHble TEIUIOEMKOCTH HealIbHOTO raza B mpomueccax 1 — 2 u 1 - 3, yKka3aHHBIX Ha PUCYHKE,
paBubl Cq u C, cootBercTBeHHO. X otHOmEHHe Co / C;1=0,75. TakxuM ra3om MOXeT OBITb:

a) azotr N,; 6) metan CHy, B) renuii He; T) 310 yciioBrue HEBO3MOXKHO;




14.6.MonsipHble TEIIOEMKOCTH HIeaIbHOro Tra3a B nponeccax 1 - 2 m 1 - 3 paBael C; u C, cootBer-

cTBeHHO. 1Ix pasnocts C, — Cq nMeeT HauOOIBIIYIO BEJIHIUHY: a) JUTs OTHOATOMHOTO Ta3a;
06) JUIs IByXaTOMHOTO Ta3a; B) JUTSl TPEXATOMHOTO ra3a; T) IJisl JF00O0ro rasa 3Ta pa3HOCTh OJMHAKOBA,
14.7.Tpu uneanbHBIX Ta3a — OJTHOATOMHBIN, IBYXaTOMHBI U MHOTOATOMHBIA — UMEIOT OJIMHAKOBOE Ha- p
JabHOE JaBieHHe P M 00beM Vg M COBEPLIAIOT NMPOLECC aauabaTHYecKoro pacuupenus. Kpusbie sTux mpo- p -
IIECCOB TI0Ka3aHel Ha P —V — quarpamMMe. Pacmmpernio MHOT0aTOMHOTO Ta3a COOTBETCTBYET KpHBas: a) 1; ]
I
0) 2; B)3; r)npuaguabaTHuecKOM paclIUPeHUH [ JODKHO PACTH, U PUBEACHHBIC rpaQuKi HEBEPHBL; 1 2V
VO
14.8.Tpu upeanbHbIX ra3a — OJJHOATOMHBIH, IBYXaTOMHBIA ¥ MHOTOAQTOMHBIN — UMCIOT OJJMHAKOBBIC Ha- T
JaJgbHBIE TEMIEPATypy 1o u 00beM V( M COBEpIIAIOT MpoIecc agunadaTHueckoro pacmupeHus. Kpuseie 3Tux Tol ™
MPOIIECCOB MOKa3aHbl Ha T —V — auarpamme. PaciimpeHuio 0JJHOaTOMHOTO ra3a COOTBETCTBYET KpuBasi: a) 1; 12
6) 2; B)3; ) npu aguabdaTHYECKOM PACIIUPEHHUH TeMieparypa 7 JOJDKHA PacTH, M MOITOMY IIPHUBEIECHHbIE L 8.V

rpad UKy HEBEPHHBI; Vo

14.9.Tloka3arens aguabathl il HEKOTOPOTO HaeanbHOro rasza paseH y = 1,33.Takoit ra3 Moxer ObITh (YKaXHTE BCE
MpaBUIbHBIC OTBETHI):
a) yruekucibim razom COy;  6) renwem He;  B) azotom N, 1) kuciopogom Oy; 1) metanom CHy; e) Bojopoaom Hoy;

15. BTopoe Ha4a/0 TEPMOAUHAMUKH. DHTPONIHS

15.1.I{uku TerIoBoi MalMHBI BKJIIOYaeT aABe n300apbl 1-2 u 3-4 u nBe uzoxopsl 2-3 u 4-1. Kak usme-

HUTCS SHTPOIHA paboyero Tena 3a OAHH LUK paboThl TEIIOBOM MAIIMHBI? a) BO3PAcTeT; 0) yMEHBIINTCS, P 2
B) HE U3MEHUTCSA;  TI) PE3yJbTaT 3aBHCHUT OT 3HAYCHUH TepPMOAMHAMUYECKUX apaMeTpoB P u V; D v
3
15.2. Vxaxute GopMyTy A BEIMHCIEHHS NPHpPAIICHHs YHTPOINH HASAIBHOTO Ta3a MPH H30TepMUYe-

du vCpdT vG, dT dv
CKOM CXKaTHH.  a) j—; 6) —jpdv; B)J’ P-_. F)J- Gy Con) J'p_;

T T T T

pdVv

15.3. VI3MeHeHHe SHTPOIHHU TIPH H30TEPMHUUYECKOM CKATHUH HACAIHLHOIO rasa ompeneisiercs: Gopmyoit dS=? <0.

D10 He npoTuBopeunt hopmynuposke || Hauanga Tepmonunamuk dS=0 moTomy 4To:
a) mpuBeneHHas GopMyia HeBepHa; 0) MPH U30TEPMHYECKOM CHKATHH Ta3 JOJDKEH MONIydaTh Temio O0Q , 4TO yBEJHUHBACT €ro

surpormio Ha 8Q/T;  B) dopmynuposka dS>0 He mpUMEHNMA K UICATEHOMY Tasy;

r) TIPH U30TEPMHUYECKOM CHKATHHU ra3 HE SIBIISIETCS] 3AMKHYTON CHCTEMOH;
1) hopmynupoBka || Hauana TEPMOJAMHAMKUKY HE IEHCTBYET IPH U30TEPMUUYECKUX HPOLIECCAX;

15.4.PeanpHas TerioBas MalllMHA ¢ HEOOPATHMBIM IMPOIIECCOM TepeIady TeIuIa UCTIOIb3yeT HarpeBaTeNlb ¢ TeMIIeparTy-
poiit 800K wu xomogunsHuk ¢ Temneparypoit 200K. Kakum He MmoxeT Ob1Th KITJ] peasibHOIi TEIOBOH MaIIMHEI TIPU TAKUX YCIIO-
BUSIX: a) 33,3%; 6) 50%; B) 60%; r) 66,7% ) 75%;

15.5. [leproHavanbHO BOAsiHO map Haxomuics npu temmeparype 100TC. 3atem ero A) CKOHICHCHPOBAIH B BOLY MpU
temnieparype 100C, B) monydenHyio Boay oxiamuinu jgo temreparypsl 0°C, B) oxiaxkaeHHYIO BOJY IPEBPATUIN B JIEN MpU
temrieparype 0°C. Kak m3meHsu1ach SHTpOIHUS S IaHHOTO BEMIECTBA B PE3YJIbTATE ITUX MPOIECCOB?

a) A —He u3MeHsIack, b — yMenbianacs, B — He n3MeHsIach, 0) A —Bo3pacraina, b —ymeHnsinanace, B —Bo3pacraia;
B) A —Bo3pacraina, b —Bo3pacrana, B —Bo3spacraina,; r) A —He u3MeHsIach, b —Bo3pacrana, B — He u3MeHsacs;
1) A —yMmensanack, b — ymensmanack, B — yMeHbIIanacs;

15.6.Kakue U3 NpUBEACHHBIX HIKE YTBEPXKACHUN OTHOCATCS KO BTOPOMY Hauyaly TepMOIMHAMHUKH (YKa)XHTe [Ba Mpa-
BUJIbHBIX OTBETA)?
a) V3MeHeHue SHTPOIMH HIEATLHOTO Ta3a MPY ToTyueHrd UM TermnoTh 8Q pasno dS=8Q T; 6) DuTponus uaeanbHOro rasa

JIOJDKHA BO3PACTaTh IIPU €ro H30TepMuueckoM pacumpennr;  B) KIIJI nukina KapHo pasen (TH =Ty ) / T, x100%, tme T, u Ty -

TeMrepatypsl “HarpeBatess” U “xojomunbHuka’; 1) [Ipu mepexome CHCTEMBI H3 HEPABHOBECHOTO B PABHOBECHOE COCTOSIHUE €8
SHTPOMHS J0DKHA YBEIUUUBAThCSA; 1) B mporieccax, MpOUCXOASAIINX B 3aMKHYTOM CHCTEME, SHTPOMHsL yObIBATh HE MOKET;
¢) HeBo3MoxKeH BeuHBIl [BUraTeNb, MPOU3BOISILIINI paboTy 0e3 ModydeHHs! TEIUIOTH (JHEPTUH) OT BHEILIHUX TEII;

15.7.Kakne W3 IPUBEACHHBIX HIKE YTBEPIKACHUN OTHOCATCS KO BTOPOMY Hadaly TEPMOTMHAMHUKH (YKaXXHTe IBa Tpa-
BUJIbHBIX OTBETA)?
a) DHTPOMHsI BCEX TNl B COCTOSIHUM PAaBHOBECHS CTPEMHTCS K HYIIO [0 Mepe TPHOIIKEHHs TeMIepaTypsl K Hyo KembBuHa;
6) DHTpomusA — 3TO QYHKIMSA COCTOSHHS, KOTOpas He 3aBHCHUT OT IPOIECCa, ¢ MOMOIIBI0 KOTOPOTO CHCTEMa TPHUIIIA B 3TO CO-
CTOSIHWE,  B) DHTPOTHSA TEPMOJAAHAMUYECKOM CHCTEMbI MAKCHMAITbHA, €CITH 3Ta CHCTEMA HAXOMUTCSI B PABHOBECHOM COCTOSTHHH,
r) OOpaTHBIN HUKIMYECKHIA IIPOIIECC BO3MOYKEH, €CJIM BHEIIHHME TEJIa COBEPILIAIOT PaboTy Haj paboYMM TEJIOM TEILUIOBOM Mallu-
uel; 1) He cymectByer mukinueckoro nporecca, KITJT kotoporo 6si1 661 6osbiire KIT/[ mpsMoro mukiia, COCTOSIIErO U3 JABYX
M30TEPM H JIBYX aauadar; €) DHTPOmus UIealbHOTO ra3a JI0JoKHA yORIBATH MPH €ro n300apUueCcKOM OXJIAKICHUH;
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15.8. Kakue u3 NpHBEACHHBIX HU)KE YTBEPXKACHUI OTHOCATCSA KO BTOPOMY Hayaldy TePMOTMHAMHUKH (YKaXuTe IBa

NpaBUIBHBIX OTBETa)?
a) DHTpoNus WACaIbHOTO ra3a JOJDKHA BO3pacTaTh MPH ero H300apuueckoM HarpeBanuu; 0) B pesymbpraTe HUKINYECKOTO IPO-
ecca SHTpomust paboyero Tena JOOoH TEIUIOBOW MAalIMHBI He n3MeHseTcs;  B) OJHUM M3 pe3yJIbTaTOB MPOHUCXOAIINX B Tep-
MOAWHAMHYECKOI CHCTEMEe MPOLIECCOB MOXKET OBITh Mepenaya TeIUIOThl OT XOJNIOJHOTO Tella K HarpeTroMy;  T') EnuHCTBeHHBIM
Pe3yIBTATOM IPOIECCOB, IPOTEKAIOIINX B TEPMOANHAMHYECKON CHCTEMe, He MOXKET OBITh Iepeaada TEeIIOTH OT OoJiee HarperTo-
IO Tena K MeHee Harpetomy; 1) M3MeHeHHe SHTPONMH HIEATBHOTO Ta3a MPH MOJTyYeHnH UM TemwioTe 0Q pasno dS=0Q T;

e) Pa60Ta, IMpOU3BEACHHA 3a HUKIT pa60q1/1M TEJIOM TEILJIOBOM MalllWHbI, BCET1a MCHBIIC HOJ'Iy‘-IeHHOﬁ 3a IMKJI U3BHE TEMJIOTHI,

15.9.VkaxuTe HeeepHOe YTBEPKICHHE:

a) DHTPOIHUS UICATBHOTO Ta3a BO3PACTAET IPH €T0 M30TEPMHUIECKOM PACIIHPEHHN; 6) MimeeTcst eAMHCTBEHHBINH 0OpaTHMBIit
MPOIIECC TIepeaun TEIIOTHl OT HarpeBaresi K pabodyeMy Telly TEIUIOBOM MAIWHbBI,  B) DHTPOMHS HACATBHOTO Tasa Mocie Co-
BEPIIECHHUS MM TPSMOTO MUKIMYECKOTO TPOLECcCca YBEITMINBACTCS, r) DHTpOTHS — 3TO QYHKIMS COCTOSIHUS, KOTOpasi HE 3aBH-

CHT OT TPOIIeCcca, ¢ TIOMOIIBI0 KOTOPOTO CHCTEMA MPHUIILIA B 3TO COCTOSHKE, ) DHTPOIHS TEPMOANHAMHIECCKON CHCTEMBI MaK-
CHUMallbHa, €CIIM 3Ta CHCTeMa HaXOIUTCS B PABHOBECHOM COCTOSHHH,

15.10.Ykaxure HegepHoe yTBEPKICHUE:
a) DHTPOIHA UAECATBHOTO Ta3a He MEHAECTCS TPH €ro aJnadaTHYeCKOM OXJaxaenud;  0) HeBo3MOKeH HUKIMYECKUH MpoLecce,
NPUBOJIANIMH K PEBPALIIEHHIO B pa0OTy BCEl MONyYEHHOM OT BHEIIHHUX TEJ TEMIOTH;
B) Jlist HEOOPATMMOTO TEPMOIMHAMUYECKOTO TIPOLECCa He MpUMeHMMa (popMyiia u3MeHeHus suTporu dS=3Q T; r) KIIQ
[UKJIMIECKOTO TIPOIIecca M3 JBYX aauabaT W JBYX M300ap, COBEpLIAEMbIA pabouYnuM TEIOM TEIUIOBOM MaIlWHbI, MEHbIIE MAKCH-
MaJjIbHO BO3MOKHOI'O MPH IUKJIMUeckoM mporecce KIT/T; 1) DHTPOINHUS UIEATHLHOTO ra3a yosBaeT IPH €ro aqnadaTHIecKoM
CHKATHUH;

16. KII/I TenJI0BBIX MALIHH, HHKJIAYECKHE MPOIECCh

16.1.Ha pucyHke mpeacTaBiieH MPSIMOM MK TEIUIOBOW MAIIMHBI B KoopAauHatax 1 —S, rae T —Ttepmo-
JMUHAMUYECKas TEeMIIepaTtypa, S—3HTPOmNHs. YKaKHUTE YYaCTKH, Ha KOTOPBIX TEIUIOTA MOCTYIaeT B pabouee Teio
MAIIIMHBI OT HATPEBATEIISA, U YYACTKH, Tl TeIUIOTa OTJACTCS XOJIOIUILHUKY

16.2.Ha pucyHke mpejcTaBiieH OpsSMON LUK TEIUIOBOI MallkHbl B KoopauHatax | — S, rue T — Tem-
neparypa, S—3HTponus. YKaXHUTe yU4acTKU, HA KOTOPBIX TeIUioTa nocrynaer (1) B pabodee Tea0 MalIMHBI OT Ha-
rpeBatelisl, U y4acTKH, IJIe Teriota otaaercs (1) XomoUIbHUKY
a) 12,78 —; 34,56 —; 6) 12, 23, 34, 45 +; 56, 67, 78, 81 +;
B) 23,45 —1; 67,81 —; r) 12, 23, 45,78 +; 34,56, 67, 81 +;

16.3. UneanbHblil ra3 coBepliaeT HUKIMYecKuil mporece 1-2-3-1,m300pakEHHbIA HA PUCYHKE, TE MPO-
necc 2-3 -axuabatudeckui, a 3-1 - usorepmuueckuil. [Inomanp S, ¢uryper 1-2-3papna 10 Ik, a miomans §

¢urypsr 1-3B-A pasna 15 JIx. Kosddunuent nonesnoro aeiicteust (KII/I) Takoro mukia paBeH:
a) 20%; 6) 25%; B) 30%; 1) 40%; nx)50%; e€) 75%;

16.4. CoBepiiasi HUKIUYECKUI MPOIECC, M300pAXKEHHBIN HA PUCYHKE, pabouee Teno 3a OJUH IUKII P.Ta
OTJaeT XOJOAMILHUKY KoiruecTBO TerioThl Q = 100 /. Kakoe KoJMuecTBO TEILIOTH MoTydaeT pabouee Te- 2007~
JI0 3@ OJIMH IKMKI OT HarpeBatens?  a) 200/[x; ©6) 300/x; B) 400[x; r)600/x; m) 800/Ix; 100} -1 VM3
1 7
16.5.0mnpenenuts KIT/T nukia, n306pakeHHOT0 Ha PUCYHKE, eciii pabouee TeJlo MOJIydaeT OT Harpe- P,Ta
BaTeJjIs 3a OJIUH UK KojaudecTBo TermoThl Q, = 1000 ]x: 3002
a) 10%; 6) 20%; B) 25%: r)30%; 1) 40%; 100 F—=— Viw?

16.6.Ha nuarpamme T (temmeparypa) — S (3HTpONUs) IIOKa3aHbl JABa IMK-
IM4ecKux npouecca. OTHomeHue I, / Ng Beanuusl KITJ neoro nukia (a) K BesH-

yure KI1J] npaBoro uukia (6) paBHO:
a) 1/4; 6)1/2; B)2/3; r)3/4; n)1;e)4/3; x)3/2; 3)2; n)4,

20 100
16.7. KIIJ] uukiaa KapHo, KOTOpBIN COBepIai HacalbHbIi ra3, 06Ut pasen 50%. Temneparypy HarpeBaTelis yBEIUIHIN
B 2 pa3a, a TeMIIepaTypy XOJOJMIbHUKA YMEHBIITIIHN B 2 pa3a. Uemy cran paBeH HoBbidd KITJ nukna Kapao?

a) éxwo%; 6) §><100% B) %xlOO%; r) gxloo%;

16.8. MUneanbHeiil ra3 copepmraet ukia Kapro. Temneparypa narpesatens B 3 pasa BbIIIE TEMIIEPATYPHI XOJIOMILHHUKA.
I'a3 mepenan XonoAMILHUKY KoandecTBO TermnoThl Q = 3k/Ix. Kakyro paboTy coBepiimi raz?
a) 1k/x; 6)2x/x; B)3x/x; 1) 4x/x; nx) 6kx;, e€) 9Kk,

16.9. WneanbHseiii Ta3 coBepmaet uki Kapro. Temmeparypa HarpeBaresst B 5 pas BbIlle TeMIIEpaTyphbl XOJIOAWIBHAKA.
I'a3 coBeprmn padoty 4 = 20k/]x. Kakoe KOMTHIeCcTBO TEIUIOTHI MOJTYYIHII T'a3 OT HAarpeBaTes ?
a) 25k/x; 6) 30k/x; B) 40x[x; 1) 50k/x; nx) 60k [x; €) 75k/[x;
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16.10.MneanbHblit ra3 coBepuraeT 1ukia KapHo. ['a3 nomydnn ot HarpeBartens 3 k[ TemoTs! u coBepiuni padory 1
k. Uemy paBHo oTHOLieHue T3,/T, TeMmmepaTyp HarpeBaTessi U XOJMOAMIbHUKA?
a)1,2; 6)1,25; B8)1,33; 1) 1,5, n)1,67; e)2; x)apyroii orser;

17.Pacnpenenenne MakcBesia

17.1.Ha pucynke npencrasien rpaduk 3apucumoctd Gynkimu dN/ v oT BenmmumHBI CKOPOCTH V dN

MOJIEKyII HAeaIbHOro rasa, rae dN — 4icIo MOIeKyI rasa, IMEIOLMX CKOPOCTH B HHTepBaie oT V 1o V +dv. 4V
Ecmm temmnieparypy T rasa yBenwmuuTh B 2 pa3za, TO TUIOIIAb IO 3TUM TpadUKOM. .. ... v
a) yBeNMYKTCS B 4 pasa;  0) yBEIHUYHUTCS B 2 pasa; 0
B) yBennuutrcs B 1,414pa3; T) yMeHBUIMTCS B 2 pa3a;  K) HE H3MEHHUTCS,
17.2.Ha pucynke npeacrasieH npu temneparype T rpadguk QyHKImMU pacnpenenenus Makcseia MoJie- £®)
M

KYJI UICTBHOTO ra3a o BeIUYrnHaM cKopocTeil. Kakue u3 clieiyomux yTBep K ICHUN SBISIFOTCS TPABUILHBIMUA ?
A) ecnu noBbicUTh T, TO MAKCUMYM KPHBO#M CMECTUTCS BJIEBO, & BBICOTA €r0 yBEJIMYHUTCS, bB) eCiin MOBBICUTH
T, TO MakCUMYM KpPHUBOH CMECTHUTCS BIPABO, & BBHICOTA €0 YMEHBIIUTCS; B) ¢ u3smenennem T mosioxenue 0
MaKCHMYMa U €ro BbICOTa HE U3MEHSTCS, I') rtonmane mo KpUBOii rpaduka yMeHbIIAeTCst ¢ pocToM T ) mwromians mon
KpHUBO# rpaduka yBeJIMIUBACTCS ¢ pOCcTOM 7 E) miomianae noa KpuBoii rpaduka He 3aBHCHUT OT T

Oteetnl: a) A,I'; 6)A,E; B)A,IO; r)b,d; n)B,E; €)B,E;

<

17.3.Ha pucynke npezacrasieH rpaduk pacupeaeacaus MaKkcBeliia MOJIEKYJT HACAIBHOTO ra3a 110 Be- £.)
JIMYHHAM CKOPOCTEH. 3alITpUXOBaHHAsI HA rpaduKe IIOoIaab paBHa (YKaKUTE MPABUIIbHBINA OTBET): M
a) KOHIIEHTPAI[MK MOJIEKYJI ra3a, HMEIOIIUX CKOPOCTh Vo,

0) 4ucITy MOJIEKyYJI ra3a B eJUHHIE 00BbeMa CO CKOPOCTAMH V 2 V) ; 0 v
0]

B) GyHKIMH pacnpeenenus MaKkcBesuia MOJIEKYJI CO CKOPOCTAMU V = Vg ;

T) BEPOSTHOCTH TOTO, YTO MOJIEKYJIbI UMEIOT CKOPOCTh Vo,

,H) BEPOSATHOCTHU TOI'0, YTO MOJICKYJIbl UMEIOT CKOPOCTH V 2 VO )

17.4. 1, (V) — (pynknus pacrpeneneHus MakcBeiia MOJIEKYJ HIeaJbHOTO Ta3a Mo BelInIuHaM ckopocteit. N — gucio

MOJICKYIJI rasa. BepOﬂTHOCTL TOT'0, YTO BEJIMYNHA CKOPOCTU MOJICKYJIbI I'a3a HAXOAUTCSA B UHTCPBAJIC Vl <v< V2, paBHa:

2) £, (v2)-ty(v1): 6) [ty (v)av: B)%J'sz(v)dv; r)ﬁffM(v)dv; D) (1 (v2) =t (w));

17.5.U3BecTHO, uto AN — YHCI0 MOJIEKYJ WACATBHOTO ra3a co CKOPOCTSIMH OT V 10 V+dv. m — macca mMosekydsl; T —
TeMmeparypa rasa, K — nocrosigaast bonbiiMana. Uto OKHO MPOUCXOAUTH ¢ BennuuHOW ON HpH yMEHbLUICHHH BETHYHHBI CKO-
POCTH V MpU HEHM3MEHHOM MajioM HHTepBase dV (yKaXuTe BepHbIH OTBET):

a) yenuuupaercs npu V < /2kT/m; 6) ymenbiaercs ipu V >,/2kT/m;  B) ymenbmaercs npu V <./2kT/m;

r) He m3mensiercss; 1) AN MoXeT Kak yBEJIMYMBATHCS, TAK ¥ YMEHBIIATECS

17.6.Ha pucynke npeacraBicHbl rpaduku GYHKIUH PacIpeaesICH s MOJIEKYII IO MPOSKIIUH CKOPO-
CTeil Ha OCh X JUIsl TPEX pasiIMYHBIX HACAIbHBIX ra30B (BOZOPO/a, BOJSHOTO apa M KHCIOPOa) IPH OIHHA-
KOBOIi Temmeparype. Kakoit u3 rpakoB COOTBETCTBYET pacnpeaeeHii0 MakcBeuia Uil KUCIopoaa:
a) 1; 0) 2; B) 3;  TI) IpH OAWHAKOBOU TeMIiepaType rpaMKu I0JHKHBI COBIAIATh;

17.7. Ha pucyHke mpencraBieHbl Ipaduku GyHKIIUU paclpeaesicHUus] MOJIEKYN 10 BETUIHHAM
CKOpOCTEH JUTS TPEX pasIMUHbIX MICATBHBIX Ta30B (BOJOPO/Ia, KUCIOPOIa U a30Ta) MPHU OJNHAKOBON TEM-
neparype. YKaxute rpaduk, COOTBETCTBYIONTUH pacnpenenennto MakcBela s BOJIOpoaa:

v
a) 1; 0) 2; B) 3; I) IIpH OJIMHAKOBOM TeMIlepaType rpap MKy J0JKHEI COBIIAIATH; 0
17.8.Ha pucynke npuBeeHsl 1Ba rpadguka QyHKIMA pacrpeeneHns Makcseiia o BeInunHaM £6)
CKOPOCTEH MOJIEKYJI JJIsl OJJHOTO M TOTO )K€ MIEAILHOro Tasa NPy PasHbIX TeMneparypax. T — TeMieparypa ™
. 1
rasa, V,,— CpeIHss KBaJpaTHYHasi CKOPOCTh MOJIEKYJI ra3a. [IpHBeIeHbI ClleIyFOIIie COOTHOIICHHS: 5 v

A)To<Ty; B)T,=Ty B)To>Ty T) Vigo <Vigrs ) Viez = Viess  E) Vis2 > Vig1. Kaxue u3 aux BepHbI? 0
OTBETHL: a)A, I, 0)B,E; B)B,JI; n)AE; n)B,E;, e)AT;

17.9. Bennunna dyHkuun pacrnpenenenuss Makcseia fj, (V) MOJIEKYJI MIEabHOTO Ta3a 10 BEIMYWHAM CKOPOCTEH

paBHa 4 I:e‘-.'xp(— ZI) , €CJTH 3HaYEHUE CKOPOCTH V COBIAAAET C.

m
21KT
a) Hanboliee BEPOSATHON CKOPOCTBIO MOJIEKYJT ra3a; 0) CpeiHel CKOPOCThIO MOJIEKYJ ra3a; B) CpelHed KBaapaTHYHO# CKOpo-
CThIO MOJICKYJI rasa, F) TAKOC 3HAYCHUC (l)yHKHI/II/I pacnpeaciicHus Maxkcsemna HEBO3MOXHO,

17.10.Benuunny (MOAYb) CPEAHETO UMITYJIbCA <p> MOJICKYJIbl HJCAIBHOTO ra3a HaJo BBIYUCIATH MO Gopmyne (M —

Macca MoJtekyItbl; T — Temmeparypa rasa, K — moctostaHast bonsiiMana, V —CKOpOCTH MOJIEKYI):
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m 3200 n,v2 ] 2
a) 4T[m(2nij J(;ex;{—m]D\f’dv, 0) 4n,/ j'ex;{ 2I(_r]D\Adv

m (32 2 | 320 2 Dvd _
B) 4nm(2nk_|_) J(;ex —iT |4V r) 4nm(2nkTJ (j) exp ——, - |V 1) npyrast popmya;

17.11. [Ipuxoxasmryrocss Ha OJHY CTENICHb CBOOOJBI BENIMIUHY CpeIHEH KUHETHYECKOW dHEPTHH <m\/§ / 2> MOJIEKYJTBI

MIEabHOTO Ta3a, MMEoNIed MacCy M, Hajao BRIYUCIATE 10 popmyre (T — Temmeparypa rasa, K — mocrostuaast bonsrmana, v, —

3 2 32 w
. . [ 'm mv . m .
MPOEKIUH CKOPOCTEH MOJIEKY): a) ST {) exp[— Zkfl‘_]v)z(d vy, 0) ZW(%j _joo exp( \/3() Vv, ;

m mvf( 4. . m sz )
B) %_{o exp - T Oxdvy; 1) %_L exp 2kT cdvy ; n) apyras popmyna;

18. Cpennue ckopoCcTH U IJHEPTHH MOJIEKYJI ra3a

18.1. Ha pucynke npezcrasieH rpaduk GyHKIuM pacupeneieHns MakcBeiia MOJIEKYJ HACaIbHOIO
rasa 1o BEJIMYMHAM CKOpocTed (U— MoJsIpHast Macca rasa; T — TeMiieparypa, R — yHuBepcanbHas ra3oBas oCTo-
stiHast). [Ipu 9TOM BeJMYMHA CKOPOCTH Vi MOXKET OBbITh paBHA!

2 /3R . 6) /8R \/4RT’ 9 \/ZRT; " TlRT; 0 E;
M M vl

18.2. Ha pucynke mpezacTaied rpaguk QYHKIUHM pacrupeneienus MakcBesia MOJIEKYJl HACATbHOrO
rasa 1o BeJIMYMHaM CKopocTei. [Ipy yMEHbIIEHHH TEMIIEPATYPHI OTOTO Ta3a B YETHIPE Pa3a BEIMYMHA CKOPOCTH
Vi, COOTBETCTBYIOIIAS MAKCHMYMY 3TOT0 IpadKa;

a) He U3MEHUTCs;  0) yBenuuuTcs B 4 pasa; B) YBEJIMYMTCS B 2 pasa,;
r) ymenbiuTcs B 1,41pa3; 1) yMeHbIIMTCS B 2 pasa;  €) APYroif OTBET;

18.3. Ha pucynke npezacraBieH rpapuk GpyHKIHUK pacrpeneieHns MakcBeiia MOJEKYJ HIealbHOro
rasa o BeJIuyuHaMm ckopocteil. Cpeln OTMEUEHHBIX HAa HEM CKOPOCTEH Vi MMEIOTCSl BETUYUHBI CpelHel, cpel-

o o . 2
HEU KBAaJIpaTUYHOU U Hanbolee BEPOATHOU CKOPOCTU MOJICKYJI ra3a. BespasMepﬁoe OTHOILICHHUEC V3 |]/4/(V 2)

PaBHO: a) %T; 6)\/2; B)\/g; r)\/g; ) i—g; e)\/g;

18.4.Cpenu oTMedeHHBIX Ha Tpaduke QyHKIMH pacmpenesnieHuss MakcBeia MOJIEKYII ra3a 1o Belu-
YHHAM CKOPOCTEU 3HAYCHHU V; MMEKOTCS BEIMYMHBI CPEIHEH, CpeiHel KBapaTUUHOW 1 HanboJiee BEPOSTHOM
CKOPOCTH MOJIEKyJ ra3a. OTHOIIEHHE CKOPOCTEH Vg / V4 paBHO:

e 3 e 3 2 2 8 .

18.5.Cpenuss kBagpaTHdHas CKOPOCTh MOJIEKYJI HICaIbHOTO Ta3a paBHa Vo. Kak HaJjo U3MEHHTH TEPMOANHAMHYECKYIO
Temrepatypy 7' rasa, 4TOOBI BeJIMYMHA CPEAHEI CKOPOCTH €ro MOJIEKYJI cTajla paBHOMU Vo?
a) yBeNMuuTb B 2 pasa; 0) yBenuuuth B 6/TT pas; B) yBenuuutb B 3778 pas;  r) yenuuuth B 4/TT pas;

1) YMEHBIIUTH B 6/TT pa3; €) ymeHbummth B 3TY8 pas; u) yMeHbmUTh B 4/TT pa3; K) yMEHBIIMTH B 2 pasa;

18.6.C HEKOTOPHIM HCATBHBIM Ta30M MPOUCXOAUT MPOLECC aAnabaTHYECKOro ckarus. [Ipu 5TOM BelMurHa Haubosee
BEPOSTHOU CKOPOCTHU €r0 MOJIEKYIL...
a) yBeIM4YuBaeTcs; 0) HE U3MEHAETCSA; B) YMEHBIIAETCSA;  I) JAHHBIX B YCIIOBHU HEIOCTATOYHO JIJIsI OTBETA,

18.7.]laBeHue uaeaabHOIO ra3a yMEHBIIMIOCHh B 2 pa3a, a HanboJjiee BepOsTHAsE CKOPOCTh €r0 MOJIEKYJ YBEINIMIACh B
4 pa3a. Kak u3MeHMIach BeIMYMHA KOHIICHTPALUU MOJICKYII 3TOTO ra3a’?
a) yBenuuuiach B 4 paza;  0) yBenuumiach B 2 pasa; B) HEe H3MEHHIIACH,
) YMEHBIIMWIACH B 2 pa3a;  J) YMEHbIIWIACH B 4 pa3a;  €) APYyroi oTBerT;

18.8.KoHueHTpaliys MOJIEKYJ UASATbHOTO ra3a YMEHBIIWIACh B 2 pa3a, a ero AaBjieHHe yBeaIuduioch B 2 paza. Kak us-
MEHHTCS BEJIMYMHA CPETHEH CKOPOCTH MOJIEKYJI 3TOTO Ta3a’?

a) yBenuuutcs B 4 pasza;  0) yBelHUYHTCS B NG pa3;  B) HE U3MEHHUTCS; T) YBEJIMYUTCSA B 2pasa; [1) YMEHBLIUTCS B V2 pas;
€) YMEHBILINUTCS B 2 pa3a; K) YMEHBIIUTCS B 4 pa3a;  3) ApYyroi OTBET;
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18.9.Kakum BBIPpAKCHUEM OINPCACIIACTCA CPEAHASA KUHCTUYCCKAasA SHEPT U BpalllaTCIIbHOTO ABUKCHUA 0,HH0171 MOJICKY-
JIbl BOAOPpOAA, ABJAOMICTOCA UACAJIbHBIM JBYXaTOMHBIM I'a30M (m — Macca MOJICKYJIbI, kK — mocrosinHas BbonbiMana, T— TeMIiepa-

Typa, (V) — CpelHsis CKOPOCT MOJIEKYII rasa)?
2 kT 3KT 5kT
a)m(v>;6)7 )— )—<>;H)3|<T§C)T, x) KT ;
18.10.Kakyto 010 cpe/iHeii KHHETHYECKOH SHEPTUH MOJIEKYIIBI Bofopoaa Hy COCTaBisieT cpeHss JHEpTHs ee MOCTy-

[aTEIBHOIO IBYIKEHUS? a) 100%; 6) 20%; B) 40%; r) 50%; x)60%; e) gpyroii OTBET;

18.11.Yemy paBHa cymMMa MOAyJei (BEIMYHMH) CKOPOCTEN BCEX MOJIEKYN 1 MOJIsI OJJHOATOMHOIO HMIEANLHOro raza (m —
Macca MoJIeKyJbl, K — moctostiHast bompimana, T — temmeparypa, Ny, — ancio ABoraapo, R — yHHBepcambHast Ta30Bast MOCTOSIH-

’BRT [8KT ’SRT ’SRT
VU ? Nagi/——: 6) Nag,.|— Nag.[— Nag.[—
Hasi, |1 -MOJIIpHAs Macca rasa) a) Np, ) Nag B) Nag " r) Npg

19.Pacnpenesienne BoabumaHa

19.1.PaBHoBecHas atMocdepa ¢ Temneparypoilt 7 COCTOMT M3 rasa, MOJIeKyjla KOTOporo umeer Maccy M. Jlaienue ta-
KOro rasa YMeHLHII/ITCH B 2 pa3a, ecii MOIHAThCs Ha BhIcOTY (K — mocrosiHHas BonblmaHna, g — yckopeHre CBOOOIHOTO MaICHHS):

_ mg 2KT _ kT _ kT,
a) h= . 0 h- ex 2); B) h=—; h=—In2; h=—
) M= g O N= @P@ B h=t ) = n2; ) he
19.2. Jlorapudm In p napnenus rasa, oOpasyio- . ) Inp Inp Inp Inp Inp
mero atMocepy ¢ OJMHAKOBOW BO BCEX TOUYKax TeMIIepa- L/ N I/h V ) - kh .

TYPO#H, 3aBUCUT OT BBICOTHI N HaJl OBEPXHOCTHIO MIIAHETHI
crenyronmM o0pa3oM (yKaXkKMTe paBUIbHBIN IpaduK):

a) 6) B) r) 1) e)

19.3.BeicoTa h Hajx MOBEPXHOCTHIO MOPSI, HA KOTOPOM TaBlICHUE BO3/yXa B 2 pa3a MeHbIIIe, YeM Ha ypOBHE MOpsi, OyaeT
MEHATBCS C YBEJIMYCHUEM TeMneparypsl I atMocgepsl 110 3aKOHY:

a) h= ConSﬁT ; 6) h=constT; B8) h= Consﬂ/ﬁ ; 1) h= Consm ; J) 9Ta BBICOTA HE MEHSETCsI ¢ pocToM T

19.4.Ha nmoBepXHOCTH IUIAHETHI CO CTATHYECKON PAaBHOBECHOM aTMOC(EPOii, B KOTOPOH OTCYTCTBYET
nepeMelInBaHne ra30B 3a CYET KOHBEKLIUH, U KOTOpas MOYUHSETCS pacipeeieHiio bosblmMana, 0JHHAKO-
BBI MapIMaibHbIC AaBJICHUS pg claeayromumx razos: A —aszora N, b —Bomoponma H,, B —ammmaka NH3. Ha
PHUCYHKE IMPEACTaBIICHbI TPa)MKU 3aBUCUMOCTU UX JABJICHHS p OT BBICOTHI N HaJ MOBEPXHOCTHIO MJIAHETHI.

YKaXute COOTBETCTBUE DTUX Fpa(l)I/IKOB U ra3oB.
a) 1A 25 3B; 6) 1A 35 2B; B) 2A 15 3B; 1) 2A 35 1B ; 1) 3A 1B 2B;

19.5. Kakoe yTBepsKAeHHE, Kacarolleecss PaBHOBECHOTO COCTOSHHS aTMOC(HEDPBI, He CO2Iacyemca C PaclpeacieHueM
Boabmmana?
a) Ha MaJIbIX BBICOTAX OTHOCHUTEIbHAS BEPOSTHOCTH BCTPETHUTSH JIETKYIO YACTHUIY MEHBIIE, YEM THKENYIO;....0) C pOCTOM TeMIIepa-
TYPBI BEPOATHOCTH BCTPETUTH YAaCTHILYy Ha GOJIBIION BHICOTE YBEIMYMBAETCS;. ...B) IpH Temiepatype T = 0K Bce MoliekyJibl pac-
OJIOKUIIUCH OBl IJIOTHBIM CJIOEM Ha MOBEPXHOCTH 3€MIIM; T) IIPH MCYE3HOBEHHH ITOJIsI TPABUTALIMM 3eMJIIS HOTEpsIa Obl CBOIO
atMocdepy; 1) Ha OOJIBIIUX BBICOTAX BEPOSITHOCTh BCTPETUTD JIETKYIO YACTHUILY MEHBIIIE, YeEM TSDKEYIO;

19.6.Ha HekoTOpOii BEICOTE HAJl TIOBEPXHOCTHIO TNIAHETHI CO CTATUYECKOI paBHOBECHOU aTMOC(EpOii, B KOTOPOM OTCYT-
CTBYET IEPEMECIINBAHKE T'a30B 32 CYET KOHBEKIUH, U KOTOPAs MOYHHACTCS paclpeie/ieHUIo bollbiMana, OJUHAKOBBI TapIHab-
HbIE JABJICHUSI CIEAYIOMUX ra3oB: Bogopona H,, kucnopoma O,, BoasHoro nmapa HO wu yraekucnoro raza CO,. Ykaxure mpa-
BHJILHOE COOTHOIICHUE MEKIY MaplHaIbHBIMK JaBICHUSIMH 3TUX Ta30B BOJIHM3H NOBEPXHOCTH [LIAHETHI:

a) Pco, > PH,0> Po, > PH,:  0) Pu, > Po, > Pco, > PH,0:  B) PH, > Po, > PH,0> Pco,:
r) Pco, > Po, > PH,0> PH,s  A) Pco, = Po, = PH,0= PH,;

19.7.Ha pucyHke npeactaBieHsl rpa@uKd 3aBUCUMOCTH KOHLIEHTPAIMK MOJIEKYJ OJHOTO U TOTO
’Ke MIEAbHOrO ra3a OT BBICOTHI N Haj MOBEPXHOCTHIO HEKOTOPOU IIIAHETHI MPU Pa3HBIX TEMIIEPATypax.
VkaxuTe rpaduk, COOTBETCTBYIONIMH HauMeHbLIEH TemiepaType. CUMTAaTh, YTO YCKOPEHHE CBOGOIHOTO
NaJEeHus ¥ TEMIIEPATypa aTMOC(EPHI C BEICOTOM HE MEHSIOTCS!
OTBeTHL: a) 1; 0) 2; B) 3; I) HEJOCTATOYHO AaHHBIX;

19.8. 3akpeITyI0 MPOOHPKY, B KOTOPOH HAXOMUTCS BOZOPO, BPAIIAIOT C YIJIOBOM CKOPOCTBIO () BOKPYT L@
ocu, npoxosieii yepe3 nmpoOky I1. KoHueHTpauus Moiekyn ra3a B MpoOHUpKe 3aBHCHT OT PacCTOSHHS I 10 OCH 0
BpalieHus 1o 3akony (M —Macca MoJIEKYIIBl Bogopoa, K — mocrosaHas bonbivmana): |

a) n=const; 0) n= mwzr B) N=ryex mar?) r) n=ngex _M
' kT R T ) ER T T



23
19.9.MOJ’IeKyJ'H>I UACAJIBHOI'O ra3a HaxoAsaTCA B I10JIC BHCIIHUX CHUII. Fpaqnxnc 3aBUCUMOCTH HOTeHHHaJ’ILHOﬁ OHEPrun

En n n n n n n E, MOEKyNbI OT KOOPAUHATHI X HPEACTABIICH HA Jie-
X > . X X X X . BOM pucynke |. YkaknTe NpaBuIbHbL rpaguK 3aBu-
I a) 0) B) r) ) €)

CUMOCTH KOHLEHTpAIMM N MOJIEKYJI ra3a OT KOOpIH-
HaThl X (TemIeparypa rasa BCIOJy OJHHAKOBA).

20.Yacrora CTOJIKHOBEHHS MOJIEKYJI CO cTeHKoi. Cpeansisi JJuHa cBOOOIHOro npodera
20.1.T'a3 HaxoauTCs B 3aKPBHITOM cocyje. Kak Hao M3MEHUTH Temiieparypy 7, 4ToObI YHUCIO COYAAPEHUM MOJIEKYIT C O/
HUM M TEM K€ YYACTKOM CTEHKH 3a OJJMH U TOT )K€ UHTEPBAJ BPEMEHH YMEHBIIUIOCH B 2 pasa?
a) yMeHbIIHTE B 16 pa3; 0) yMEHBIINUTH B 4 pa3a; B) YMEHBIUUTh B 2 pa3a;  I) yMEHBIINTH B J2 pas;

) yBEJIMYKTH B 2 pa3a; €) yBEJIUYuTh B 4 pasa;

20.2.B aByX 3aKpHITBIX COCyJax ¢ OJUHAKOBBIM 00beMoM Vi =V, npu pasHbix Temneparypax 71 = 47, Ha-
XOIHUTCS Pa3HOE KOJIMYECTBO BOAOPOAA C MOJSIPHON Maccoil i = 2 r/moinb. B neBom cocyne — 8 morieit, B mpaBoM co-
cyne — 1 monb. Onpenennuts otHowenne ANy /AN, uncna coyaapeHui MOJEKYI C y4aCTKOM CTEHKH COCYOB ILIO-

maapio AS 3a omuHakoBoe BpeMs At B 3THX cocyaax:
a) 256; 6) 16; B) 4; 1)2; m)1; e) 1/2; x)1/4; 3)1/16; u) 1/256;

20.3.B 1ByX 3aKpBITBIX COCyIax C pasHbiM o0beMoMm Vi = 4V, mpu 0auMHAKOBBIX Temreparypax 1y = Tb
HAaXOMUTCSA 110 1 MO0 BOZOPOAA ¢ MOJSIPHOIA Maccoit = 2 r/moinb. Yemy paso otaomenune AN;/AN, uncna co-

yaapeHui MOJIEKYJI ¢ OJMHAKOBBIM YYaCTKOM CTEHKH COCYIOB IUIOMaaAbo AS 3a oguHakoBoe BpeMs At B 9Tux co-
cynax? a)l16; 6)4; B)2; 1)1, n)1/2; e)1/4; x) 1/16; 3) npyroii oTBET;

20.4.VineansHblil ra3 COBEPIIACT MPOIECC, IIPH KOTOPOM BEIMYHHA YaCTOTHI COYAaPCHHI €ro MOJIEKYJI CO CTEHKOH COCY-
J1a He M3MEHsIeTCs. Y paBHEHHE TaKoTo MpoIecca MMEeT BHL:

a) V+/T =const; 0) V/ﬁ =const; B) VT =const; 1) V/T =const;

20.5.T1ocne M30TEPMHUUECKOT0 CXKATHS HICAILHOTO r'a3a B 4 pasza YUCIIO COYAapEeHHUH ero MOJIeKyJl O eIMHUILY TIOBEpXHO-
CTH CTEHKH COCYya 3a €IUHHIlY BpEMEHU! a) YMEHBLIWIOCH B 2 pa3a; 0) yBEIHYUIOCH B 2 pa3a;
B) YMEHBIIUIOCH B 4 pa3a; T) yBEIUYIIOCH B 4 pa3a; 1) HE H3MEHHJIOCH,

20.6.T"a3 HaxoauTcs B cocye, 00bEM KoToporo MoxkeT u3MeHsAThes. [Ipu Temneparype 400K uucio coynapenuid Mode-
KyJI Ta3a C Y4aCTKOM CTEHKH COCY/Ia ¢ IUIomaapio AS 3a Bpemst At 6110 paHo 4- 13, Kakoii 10/bkHa CTaTh TeMIepaTypa rasa
IIpU M300apUUECKOM IPOLIECCe, YTOOBI YHCIIO COyIapeHHH MOJIEKYI C 3THM JKe ydacTkoM AS 3a To e camoe Bpems At craio
paBubiM 8- 1332 a) 100K; 6) 200K; B) 800K; r)1600K; n) apyroi orser;

20.7. YKaxuTe npasuibHoe yTBEPKIACHUE, OTHOCAIICECs K CpeJHel ATuHe CBOOOIHOTO pobera Mojekyi ra3a. OHa:
a) YMEHBIAETCS PH PACHIUPEHHH ra3a; 0) mpsMO MPOMOPIMOHATBHA JABICHHIO ra3a [PU MOCTOSIHHOW TeMIieparype;  B) 00-
paTHO MPOMOPIHOHANBHA IUIOTHOCTH Ta3a; T) 00paTHO MPOIOPIMOHATBHA TEMIIEPATYpE TPH MTOCTOSIHHOM TaBJI€HWH, T) BO3-
pacTaet ¢ yBenuueHneM 3((HEKTHBHOTO JUAMETpa MOJIEKYIT;

20.8.Kak u3MeHuTcs aiuHa cB0OOIHOTO Ipobera MOJIeKyII ra3a, eClid ero 00beM aanadaTHIeck yBEIHUUTh B 2 pasa
(y — mokasarens axuabator)?

a) yBemmuntes B 2Y pas;  6) ymenpmmtes B 2¥ pas;  B) YMEHBIIMTCS B 2pa3a;  T) yBEIHUUTCS B 2 pasa;
20.9.Ta3 coBeplIaeT W30TEPMUYECKHH ITIPOLECC, NPH KOTOPOM CPENHAS UIMHA CBOGOJHOTO Hpobera MOJIEKyJ rasa

yMeHbInaercs B 2 pasa. [Ipu 5ToM JaBlieHHe ra3a; a) yMeHblnaercs B 4 pasa; 0) yMeHbIIAeTCs B 2 pasa;
B) YBEIMYHMBAETCS B 2 pasa; TI) yBEJIMYMBAECTCA B 4 pasza; [1) HPAKTHYECKU HE H3MEHSIETCS;

20.10.B pe3ynbTaTe HEKOTOPOTO MpoIlecca AaBiICHHE p Ta3a YMEHbIIWIOCH B 4 pasa, a Temneparypa T yBenuuuinach B 2
pasa. [Ipu 3TOM cpenHss aTHA CBOOOIHOTO Mpodera MOJIeKyJIbI Ta3a;
a) yBenuumiach B 8 pa3; 0) yBenuuuiack B 4 pasa; B) yBeNMUYWIAach B 2 pas3a; T) MOYTH HE U3MEHUIIACH;
JI) yMEHBIIMJIACH B 2 pa3a; €) YMEHbINWIAch B 4 pasa;  ’K) yMEHbIIMIACh B 8 pa3; 3) yMeHbInwiach B 16 pas;

20.11.T"a3 coBepuiaeT npouece, Mpyu KOTOPOM BETHMYMHA CPEAHEH JIMHBI cCBOOOJHOrO Mpodera ero MOJIEKyJ IpaKTHie-
CKH HE U3MCHSICTCH. YPaBHCHHC TaKoro mponecca NMEECT BU/I.
a) p=consfV; 6) p=consf{T; B) p=constT; r) T =constV;

21.sBnenus mepeHoca

21.1.TlepeHoc UMITyJIbCa HAIIPABJIEHHOTO JIBMXKEHUS ra3a IPOMCXOAUT B HAaNpaBieHuu Bektopa N =1 + | . CKopocTh mo-

TOKa rasa HaIrpaBjieHa BJIOJb BekTopa N'= | —1 (tme i,],K — eauHuuHbIe BEKTOPHI (OPTHI) IEKAPTOBOM CHCTEMBI KOOPAUHAT).
I'paJMieHT BETMYHHBI 9TOM CKOPOCTH HATIPABJIEH BIOIb BeKTOpa: a) i +j; ©6)i—j; B) J—i; 1) - —];