3adanus npuzaacumenvrozo smana BeOIIl 2025 no ¢gusuxe 10 xaacc

MakcuMasibHOE KOJIMYEeCTBO OAJIJIOB 3a oJuMIuagy — 32

Baganue 1. VI3 urpyrmredHoil mymKu BBICTPEUIN MAJCHLKIM TsKEIIBIM IIAPUKOM TaK, 9TO OH BBLIETE] U3 CTBOJIA CO CKO-
POCTBIO Vg LOJL YIVIOM & K ropu3onTy. [IposieTeB HEKOTOPOE PACCTOSIHUE S, IIAPUK aGCOIOTHO YIPYTO YAAPHICA O IIIOCKOCTD,
HAKJIOHCHHYIO K OPH30HTY 10Z yriaoM . OTCKOYHB OT IJIOCKOCTH U IIPOJIETEB II0 TPACKTOPUH, HE COBIAJAIONIEH C TPAEK-
TopHeli T0JIETa U3 MYIIKK JI0 YAapa O IUIOCKOCTh, MIAPUK YIIAJ PsJIOM C MECTOM BBICTpeJia. TOUKM BBICTpENIA U COYAApPEHMsI
€ IUIOCKOCTBIO HAXOAATCS Ha OfHOI BblcoTe. CONPOTHBIICHHEM BO3/yXa MOXKHO IPEHEOpedb. YCKOpEeHHe CBOOOHOIO Iajie-
st ¢ = 10 m/c2.

Yros BeICTPEsIa @ MOHOTOHHO yBeJnauBaeTcs oT 15° 1o 75°. YcraHoBUTE COOTBETCTBHE MEXKIY IapaMeTPaMU U XapaKTe-

POM UX U3MEHEHUNA.

Bpewms nmosnéra mapuka 10 yaapa o INIOCKOCTH MOHOTOHHO yBEJIMIUBACTCS

MaxkcumaJjbHas BBICOTA TPAEKTOPUH IIPH MTOJIETE OT MeCTa BhICTPe- | MOHOTOHHO yMeHbIaeTCs
J1a J10 yJilapa O IJIOCKOCTD
Paccrosgamne o ToUKHM BRICTpesa JO MecTa yJapa O IIOCKOCTD CHauaJta, yMEHBIITAETCs, 3aTeM YBEJININBACTCS

CuauaJia yBe/IMINBaECTCd, 3aTE€M YMEHbIIIaeTCA

Kpurepuit orieHnBaHUs: 3a KaXK Iy BepHyio napy — 1 6as1. Beero 3 6aura

3aganue 2. Yroxa Beicrpesia o = 40°. [lox KakuM yIyioM K TOPU30HTY HOJJIETHT IMAPUK K MECTY BBICTPeJIa MOCJIe OTCKOKA,
ot 1tockoctu?! OTBeT BhIpa3uTe B IPajlycax, OKPYIJITE JI0 [EJIBIX.
Kpurepuit orieHuBaHMUs: TOYHOE COBIIAJIEHNE OTBeTa — 1 Oasut

3amanue 3. Yrou Beictpena a = 40°. Ilon kakuM yryioM f§ K TOPH3OHTY JIOJ2KHA OBITH PACIIOJIOYKEHA HAKJIOHHAS IJIOCKOCTb,
9TOOBI IIOCJIE OTCKOKA ITapUK IPUJIETe K MeCTy BhIcTpesia? 3anuiure 3HadeHne ocrporo yria. OTBeT BhIpa3uTe B Ipajycax,
OKPYIJIUTE IO TEJIBIX.

Kpurepuit orieHuBaHMUs: TOYHOE COBIAJIEHNE OTBETa — 2 OasLia

3amanue 4. CKOpoCTb Vg, ¢ KOTOPOI BBLIETAET MIAPUK U3 MymKu, cocrasiger 10 m/c. Oupenenure MakcuMajbHOE pac-
CTOSIHME TI0 TOPU30HTAJIM, KOTOPOE MOXKET IIPOJIETETh P Tako#l ckopoctu rmapuk. OTBET BbIpa3uTe B METpaX, OKPYIJIMTE
JI0 TIEJIBIX.

Kpurepuii olleHUBaHUsI: TOYHOE COBITAJEHNE OTBETa — 2 Oasaa

3amanne 5. CKopocTh, ¢ KOTOPOIi BbLIeTaeT MAapyK u3 Iyinku, vg = 10 M/c¢, yrou Boicrpena @ = 30°. Oupenesaure paccTosiHue
MEZKJIy BepITMHAME Tapabol, ABJISIONMXCST TPACKTOPUSIME MIAPUKA [TPU JBUYKEHUN OT IyIIKU K IJI0CKOCTH 1 obpaTHo. OTBeT
BBIPA3UTE B METPAX, OKPYIJIUTE JI0 JECSITHIX

Kpurepuii olleHUBaHMsI: TOYHOE COBIIAJEHNE OTBEeTa, — 2 Oajlia

MakcumajbHbIli 6asL1 3a 3aganue — 10



3adanus npuzaacumenvrozo smana BeOIIl 2025 no ¢gusuxe 10 xaacc

3amauue 6. OauH MOJIb OJJHOATOMHOI'O HEaJbHOI'O I'a3a YYaCTBYeT B IUKJIMYECKOM Iporecce 1-2-3—4-1.

Pn

v

OxapaKTepI/ByﬁTe IPOIECChI JAJigd OTAC/IbHBIX YHJaCTKOB 9TOI'O IUKJIA.

1-2 N3zobapmbrit
2-3 M3oxopubrit
3-4 | He orHOCHTCS K M30IPOIIECCAM
4-1 W3zorepmuteckmit
A nmabarmaeckuii

Kpurepuii onleHuBaHuUsI: 32 KaxK/Iyio BepHyio nmapy — 1 6aJut. Beero 4 6amna

3aganue 7. Boibepure muarpavmvbr B koopauaarax P(T) m V(T), coorsercTBytomme mponeccy 1-2-3-4-1 B xoopuHaTax
P(V). Touku 1, 2, 3 u 4 He yKa3aHbl HA 3TUX JUArPAMMAX HAMEPEHHO.

H WA >

Kpurepuit orieHuBaHMs: TOYHOE COBIIAJIEHNE OTBETa — 2 Oasuia

3amaume 8. Ilycrs MakcuMajbHBIN 00bEM B IIpoliecce B 2 pasa 60JIbllle MUHUMAJIBHOTO, 8 OTHOIIEHUE JIABJIEHUI B TOYKAX
1 u 4 pasno 3. Oupeenure OTHOIIEHNE MAKCUMAJIBHON TEMIIEPATYPbI, BEIPAXKEHHOI B Irpajiycax KebBrHA, B JAHHOM IIPOIECCE
K MuHAMabHOM. OTBET OKPYIJINTE 70 JAECITHIX.

Kpurepuii olleHUBaHUsI: TOYHOE COBIIaJEHNE OTBETa — 2 Oasia

3amauue 9. [lycrs naBienue B Touke 3 B 2 pasda O0JbIle JaBjieHUsl B TOYKe 4, a TeMIepaTypbl B TOYKax 1 B 3 paBHBI.
Bo ckompko pa3 maBienue B Touke 2 Gosbine gaBiaeHus B Touke 37 OTBET OKPYTJIATE 0 JECATHIX.
Kpurepuii olleHUBaHusI: TOYHOE COBIIAJIEHNE OTBETa — 2 Oasia

2



3adanus npuzaacumenvrozo smana BeOIIl 2025 no ¢gusuxe 10 xaacc

3anmauue 10. /lapnenus B Toukax 2 u 1 orHocaTcs Kak 2 : 1. IsBecTHO, 9TO Ha y4uacTke 4-1 K ra3y ObwL1o moaseeno 25 Jx
TemoTel. Kakoe KoJIM4eCcTBO TEIJIOTHI OTBeJIM OT ra3a Ha ydacTtke 2—37 OTBeT BbIpasuTe B JZKOYJISAX, OKPYTJIATE JI0 [EJIbIX.
Kpurepuit orieHuBaHMs: TOYHOE COBIIAJIEHNAE OTBETa — 2 OasLia
MakcumaabHbIll 6aJL1 3a 3aganue — 12

SaﬂaHI/Ie 11. Ha Hel’IpOBO,ELHLL[efI CIIMIEe Ha PaCCTOAHUN l APYT OT ApYyTra 3aKPEIJICHBI JBa IIOJIO?KUTE/JIbHBIX TOYE€YIHbIX 3aps/ia
BEJIUYUHON ql = 4q u QQ = q Me}K,ZLy HUMU Ha CIIMIIE PpacCIioJiaraeTCd MaJICHbKasd 6yCI/IHKa7 TaK2Ke 3apA?KEeHHasA ITOJIO2KUTEJIb-

HBIM 3apAaaoM (. ByCI/IHKa MOZKET IIepeMenaTbCda BAOJIb CIIMIIbI oe3 TPpEHUA.

ITycrs I = 30 cm. Oupegienure paccTosiHie OT OYCHHKH JI0 3apsiia 2, Ha KOTOPOM OHA OyJIeT HAXOJUTHCH B IOJIOXKEHHN
ycroitanBoro pasHoBecusi. OTBeT BBIpA3UTe B CAHTUMETPAX, OKPYIJIUTE 0 JEeCSTHIX.
Kpurepuit orieHuBaHMUs: TOYHOE COBIAJIEHNE OTBETa — 2 OasLia

3amaume 12. B Haua/JbHBII MOMEHT BpeMeHU OYCHHKY YIEPXKUBAIOT [TOCEPEIUHE MEXKIy 3apsiaaMu. 3aTeM OYCHHKY OCBO-
6ok garoT. Kak MeHsieTcst MOy b YCKOPeHHsl OYCUHKHU B IIPOIecce €€ TOC/IeYIONMIero IBUKEHNsST OT HAYAIbHOTO II0JIOXKEHUSI
JI0 TOYKU MAKCHMAJIbHOI'O COJIMKEHUS € 3apaloM g7

e MOHOTOHHO yMEHBITAETCS

e MOHOTOHHO yBeJNINBAETCS

e CHauajia yBeJIUYUBAETCH, 3aT€M YMEHBIIAETCSI

e CHavajia yMEHBIIAETCs, 3aTEM yBEJIMINBACTCS

Kpurepuit orieHuBaHMUs: TOYHOE COBIIAJIEHNE OTBETa — 2 Oasuia

Baganue 13. Ilycrs [ = 30 cm. B magajbHBIE MOMEHT BpeMeHU OYyCHHKY VAEPKHUBAIOT IIOCEPEIUHE MEXKIY 3apsiIaMu.
Bycurky ocoboknaor. Ha Kakoe MHHHMAJIbHOE PAcCTOsSTHIE OYCHHKA NMPHOJIM3NTCH K 3apsy {2 B IIPOIECCe MOCITIeTyOIIX
kosiebanuit? OTBeT BBIpA3WTE B CAHTUMETPAX, OKPYIJIUTE 0 JIECITHIX.

Kpurepuii olleHUBaHMsI: TOYHOE COBITaJEHNE OTBETa — 2 OasIa

3amanme 14. Ha xakoe MaKCHMaJbHOE PACCTOSHHE OT 3apsja ( OyIeT ynajaTbcs OYyCHHKA B IIPOIECCE IMOCIIETyFOITHX
kosiebanuit? OTBET BBIpA3WTE B CAHTUMETPAX, OKPYIJIUTE 0 JIECITHIX.
Kpurepuii olleHUBaHusI: TOYHOE COBITAJIEHNE OTBETa — 2 Oasia

3amanme 15. Ha KakoM paccTOSHIM OT 3apsi/ia g2 OyCHHKa OyIeT MMeTh MaKCHMAJIbHYIO0 CKOPOCTB B ITPOIIECCe MOCIeTy FOIIX
kosiebanuit? OTBeT BBIpA3UTE B CAHTUMETPAX, OKPYIJIUTE 0 JIECSITHIX.

Kpurepuii olleHUBaHMsI: TOYHOE COBIIAJICHNE OTBETa — 2 OasIa

MakcumanbHbIll 0ass 3a 3agauue — 10



Pasbop 3adanuti npuesacumenvrozo smana BcOIIl 2025 no gusuxe 10 xaacc

MakcuMasibHOE KOJIMYEeCTBO OAJIJIOB 3a oJuMIuagy — 32

Baganue 1. VI3 urpyrmredHoil mymKu BBICTPEUIN MAJCHLKIM TsKEIIBIM IIAPUKOM TaK, 9TO OH BBLIETE] U3 CTBOJIA CO CKO-
POCTBIO Vg LOJL YIVIOM & K ropu3onTy. [IposieTeB HEKOTOPOE PACCTOSIHUE S, IIAPUK aGCOIOTHO YIPYTO YAAPHICA O IIIOCKOCTD,
HAKJIOHCHHYIO K OPH30HTY 10Z yriaoM . OTCKOYHB OT IJIOCKOCTH U IIPOJIETEB II0 TPACKTOPUH, HE COBIAJAIONIEH C TPAEK-
TopHeli T0JIETa U3 MYIIKK JI0 YAapa O IUIOCKOCTh, MIAPUK YIIAJ PsJIOM C MECTOM BBICTpeJia. TOUKM BBICTpENIA U COYAApPEHMsI
€ IUIOCKOCTBIO HAXOAATCS Ha OfHOI BblcoTe. CONPOTHBIICHHEM BO3/yXa MOXKHO IPEHEOpedb. YCKOpEeHHe CBOOOHOIO Iajie-
st ¢ = 10 m/c2.

Yros BeICTPEsIa @ MOHOTOHHO yBeJnauBaeTcs oT 15° 1o 75°. YcraHoBUTE COOTBETCTBHE MEXKIY IapaMeTPaMU U XapaKTe-
POM UX U3MEHEHUSI.

B amom 3adanuu ucnoav3yomes e 6ce 8apuatmo, 0Meema u3 npagozo cmoabua. Heucnoavzosannvie sapuarmst npuee-
derv, 8 nocaednels Auelike madAuybL.
OrtBer:

Bpemsa monéra mapuka 10 yaapa o IJIOCKOCTb MoOHOTOHHO yBeJIMINBAECTCS

MaxkcumasbHas BbICOTa TPaeKTOPUHU IIpU II0JIETE OT MECTa, BBICTDE- MounoTonHO YBEJINYIUBACTCA
JIa 1O ydapa O IIJIOCKOCTb

Paccrosirue or Touku BBICTDEJIa 0 MeCTa yJdapa O IIJIOCKOCTHb CuauaJia YBEIIMINBaCTCA, 3aTE€EM YMEHbITACTCA

MounoTonmo yYMeHbOIaeTCA

CHavaJia yMEHbBITAETCs, 3aTeM YBEJININBACTCS

Kpurepuit orieHuBaHU: 33 KaXXyi0 BepHyto napy — 1 6as1. Beero 3 6asuta

3aganue 2. Yrona seicrpesia o = 40°. [Tox KakuM yryioM K TOPU30HTY HOJJIETHT IMAPUK K MECTY BBICTPeJIa MOCJe OTCKOKA
ot 1tockoctu? OTBeT BhIpa3UTe B IPalyCcaxX, OKPYIJITE JI0 [EJIBIX.

Ortger: 50

Kpurepuit orieHuBaHMUs: TOYHOE COBIIAJIEHNE OTBeTa — 1 Gasut

3amanue 3. Yrou BeicTpena a = 40°. Ilon KakuM yryioM f§ K TOPH3OHTY JIOJKHA OBITH PACIIOJIOYKEHA HAKJIOHHAS IJIOCKOCTH,
9TO0OBI IIOCJIe OTCKOKA ITapUK IIPUJIeTe K MeCcTy BhicTpesia? 3anumure 3HadeHne ocrporo yria. OTBer BhIpa3uTe B rpajycax,
OKPYTJIUTE IO TEJIBIX.

OrtBer: 45

Kpurepuii olleHUBaHUsI: TOYHOE COBIIaJEHNE OTBEeTa — 2 Oasia

3amanmne 4. CKopocTb Vg, ¢ KOTOPOIl BbLIETAET MIAPUK U3 MymiKu, cocrasiger 10 m/c. Oupenenure MakcUMajbHOE pac-
CTOSTHUE TI0 TOPU30HTAJIN, KOTOPOE MOXKET IMPOJIETeTh P TaKoil cKopocTu mapuk. OTBer BbIpa3uTe B METPAX, OKPYIJIATE
JI0 TIEJIBIX.

Orser: 10

Kpurepuit orieHuBaHMs: TOYHOE COBIIAJIEHNE OTBETa — 2 OasLia

3amanmne 5. CKOpOCTh, ¢ KOTOPOIi BblIeTaeT MAapHK u3 Iyiku, vg = 10 M/c, yrou Boicrpesa @ = 30°. Oupeliesre paccrosiHue
MeZK ]y BEPIITUHAMHU [1apadoJI, sIBJIAIONINXCST TPAEKTOPUSAMHY IIaPUKa IIPU JIBUXKEHUH OT IIYIIKU K IJIOCKOCTH U 0bparHo. OTBeT
BBIPA3UTE B METPAX, OKPYIJIUTE JI0 JIECSITHIX

OrBer: 3acunThiBaeTCd B JuanasoHe [2.4; 2.6]

Kpurepuii olfeHUBaHUsI: TOIHOE COBITAJICHNE OTBETa — 2 Oasaa

MakcumanbHbIll 0ass 3a 3aganue — 10



Pasbop 3adanuti npuesacumenvrozo smana BcOIIl 2025 no gusuxe 10 xaacc

Pemienne.
1) Tlpu yBesnueHnN yriia BEPTUKAIBHASI TPOEKITHsT CKOPOCTH Uy = Ug-sin @ MOHOTOHHO yBesnuuBaeTcs. Bpems npuzkenns
[IPU STOM OIpeessercsi (hopMyJIoit
20
Y
t= —
8
U TOYK€ MOHOTOHHO BO3PaCTaeT.
Mo>KHO BOCIIOJIB30BaTHCsT U3BECTHOM (DOPMYJION JIjIsi PACCTOSHUSI, KOTOPOE MPOJIETAET TEJI0, OPOIIEHHOE O], YIJIOM K T'O-
PU30HTY:
2 .
v sin 2a0
= ——.
8

C yuérom Toro, uro sin 2 yBesmanBaercs ;10 1 Ipu yBeMdeHnn yTiia 0 3HaYeHus & = 45°, a 3aTeM yMEHBIITaeTCs, PACCTO-
sAHMEe TAKXKe CHAYAJIA YBEJIMIUBAETCH, JOCTUrasi MAKCUMAJILHOTO 3HAYeHus Ipu @ = 45°, 3aTeM yMEHBITAeTCs.

MaxkcumanbHas BbICOTa TPAGKTOPUY ONPE/IE/IAeTCs 3HAYeHUeM BePTUKAILHON TPOEKIUI CKOPOCTH Uy = Vg * SN & U MOXKeT
OBITH OIpeJiesieHa 110 GopMyJIe:

h =

Bl

C yBeqmuenmem yTiia vy TakzKe yBeTMYHBAETCA, & BMECTe C HIM MOHOTOHHO YBEMYUBACTCS BBICOTA TPACKTOPHM.
2) PaccrostHue, KOTOPOE TIPOJIETAET TEJI0, GPOIIEHHOE TIOJ] YIVIOM K TOPH30HTY, OIIPeIesseTcss hopMyIIoi:

2 .
v sin 2c
8

B unrepsase yrios or 0° g0 90° sin 2a¢ 1BaXK bl IPUHUMAET OJIMHAKOBBIE 3HAYEHUsI IIPU YIJIaX, CyMMa KOTOPBIX paBHa 90°,
CHMMETPHUYHO PACIIOJIOKEHHBIX 10 OTHOIIEeHWI0 K & = 45°. JIpyrumu cjoBaMu, OJMHAKOBLIE PACCTOSHUS TEJIO IIPOJIETAET
npu 3uHadernsax yrioB u 90° — a. [Ipu a = 40° 3navyenue yria st ob6parHoit TpaekTopun coctasisier 90° — a = 50°.

3) YTo6bI m0CIe yaapa 0 HAKJIOHHYO IJIOCKOCTh JIBUTABIIMICS 1107 YIVIOM K MOPU30HTY IIAPUK OTCKOYMJI OT MJIOCKOCTH
oz, yriaom 90° — @, HEepIeHAUKY/IAD K IUIOCKOCTH (M caMa IJIOCKOCTD) JOJKHBI ObITh HAKJIOHEHBI K TOPU30HTY II0J] YIJIOM
p =45°.

4) Paccrosinue, KoTopoe Iposieraer TeJo, GPOIIEHHOE 0/ YIJIOM K T'OPU30HTY, OIpeIessaeTcs (pOpMyJIoii:

vZ sin 2a
8
MaxkcumasibHOe 3HadYeHue [ gocturaercs npu & = 45° 1 paBHO:

v
Lypax = — =10 M.
8

5) MakcuMasbHas BBICOTA TPAEKTOPHH ONDPEJIE/IACTCA 3HAYEHHEM BEPTHKAIBHOIN IPOEKIUI CKOPOCTH Uy = Tp - sina
7 MOXKET OBbITh OmpejiesieHa 1mo hopMmyie:
02
h=-~
28
Jlj1si 11epBOil TPAeKTOPUU:
(vg - sin ar)?
hy=—F—,
28

JlJIst BTOPOM:

(vg - sin (90° — a))®  (vg - cosa)?
hy = = .
28 28

Paccrostnme mexx ity BepmmHaMu mapadOJI IPU ITOM:

_ |(vg - cos a)? B (vg - sin a)? B vg - | cos 2a]

Al 2g 2g 2g

IIpu 3HAUEHUAX HAYAIBHON CKOPOCTHU U yTJIa BBICTPEJIA, 33JIaHHBIX B ycaosuu, Al = 2.5 m.



Pasbop 3adanuti npuesacumenvrozo smana BcOIIl 2025 no gusuxe 10 xaacc

3amauue 6. OauH MOJIb OJJHOATOMHOI'O HEaJbHOI'O I'a3a YYaCTBYeT B IUKJIMYECKOM Iporecce 1-2-3—4-1.

Pu

v

OxapakTepusyiiTe MpOIECcChl JJIsl OTAEIbHBIX YIACTKOB 3TOTO IHUKJIA.

B amom szadaruu UCTLOAB3YIOMCA HE 6CE BAPUAHMBL OTNBEING U3 NPAB020 cmo,/L6ua. Heucnoavszosarmwie 6aPUAHMBL NPUBE-

derv, 8 nocaednels Auelike madAuyoL.

OrtBet:
1-2 | He oTHOCHTCST K M30IIpOIIECCaM
2-3 W3oxopHbrit
3-4 | He oTrHOCHTCS K HM30IpOIieccaM
4-1 N3oxopubrit
N3zorepmuaeckmit
N3zobapmbrit
A mnabaTuyeckuii

Kpurepuii oleHuBaHusI: 38 KaxK/Iyio BepHyio mapy — 1 6asut. Beero 4 6amna

3amanue 7. Boibepure muarpammbl B koopaunarax P(T) u V(T), coorsercrBytomume nponeccy 1-2-3-4-1 B koopauHarax
P(V). Toukn 1, 2, 3 u 4 He yKa3aHbI HA 3TUX JUArPAMMAX HAMEPEHHO.

OrtBet:
e A
e b
v B
o I
v I
o B
Kpurepuit orieHuBaHMUs: TOYHOE COBIIAJIEHNE OTBETa — 2 Oasiia



Pasbop 3adanuti npuesacumenvrozo smana BcOIIl 2025 no gusuxe 10 xaacc

3aganue 8. Ilycth MakcuMaabHBI 00BLEM B mporecce B 2 pa3a 60JbIlle MUHAMAJILHOTO, 8 OTHOIIEHNE TABJICHUN B TOYKAX
1 u 4 pasno 3. Oupeenre OTHOIIEHNE MAKCHMAJIBHON TEMIIEPATYPhI, BIPAXKEHHOI B I'pajlycax Ke/bBUHA, B JJAHHOM IIPOIECCE
K MuHUMaJbHOM. OTBET OKPYIJINTE 70 JIECSITHIX.

Ortsert: 12.0

Kpurepuii olleHUBaHMsI: TOYHOE COBITAJIEHNE OTBETa — 2 Oasaa

3amauue 9. [lycrs naBienue B Touke 3 B 2 pasda 60Jjiblle jaBjieHUsl B TOYKe 4, a TeMIepaTypbl B TOYkKax 1 B 3 paBHBI.
Bo ckompko pa3 maBienue B Touke 2 Gosbire gaBiaeHus B Touke 37 OTBET OKPYTJIATE 10 JECATHIX.

Ortser: 4.0

Kpurepuii olleHUBaHusI: TOYHOE COBIIAJIEHNE OTBEeTa — 2 Oajlia

3anauue 10. /laBienus B Toukax 2 u 1 orHOCsATCs Kak 2 : 1. 3BecTHO, uTO Ha yuacTke 4—1 K ra3y Obu1o noasemeno 25 Jx
TermoThl. Kakoe KOJIMIecTBO TEIIOTHI OTBEIN OT ra3a Ha ydactke 2—37 OTBeT BbIpa3uTe B JXKOYIIAX, OKPYIVIATE JIO MEJIbIX.

OtBer: 3acunrbizaercd B Auanasoue [99; 101]

Kpurepuii olfeHUBaHUsI: TOYHOE COBIIAJEHNE OTBETa — 2 OaJjiia

MakcumasbHbIN 6aJiy 3a 3aganne — 12

Pemrenne.

6) s yuacrkoB 2—-3 u 4-1 orBer oueBHiEH — OOBEM raza OCTAETCs IIOCTOSHHBIM, IIpoliecc u30xXopHbiil. Ha yuacTrax
1-2 m 3-4 mmeeT MeCTO IPAMO IIpONOPHUOHANbHAs 3aBucuMOcTh P(V). Takasg 3aBUCHMOCTH HE NPOSBJIACTCA HH B OJHOM
13 U30IPOIIECCOB.

7) Hust yaactkoB 1-2 u 3-4 napiienue n o0bEM rasa cBsizaHbl coorHomenweM P = kV, rme k — xoaddunuent npo-
MTOPIUOHABHOCTH, PA3JIMIHBIN [Jisi 9TUX y9acTkoB. U3 ypaHenus cocrosaus PV = RT MOXKHO MOJIyYATH COOTHOIIEHUS
i V(T):

RT

kVZ=RT =V = -

u g P(T):

2
PTzRT=>P=VkRT.

B ob6oux ciyuasix mapamerpst P, V okasbiBarorcs npsiMo mponoprimonaibHbiMua 1. C y4éToM 3TOro BhIOMpaeM MpaBU/IbHBIE
pucynku B un /1.

8) CorsiacHO ypaBHEHMIO COCTOSHMS TeMIepaTypa Ia3a IPOIOPIHOHAJIbHA I1pousBeaennio PV. OTHOIeHHE MaKCHMAIIb-
HOIO U MUHAMAJILHOTO 3HAYEHU TeMIepaTyp Oy/IeT COOTBETCTBOBATh OTHOINEHHIO pousseenuit PV B Toukax 2 u 4:

Tax _ PyVy _ nPinVy
Tnin B PyVy B i
k

=n%k =12,
Vy

rnen =2, k=3.
9) Kak u B npeabIynux IyHKTaX, PABEHCTBO TEMIIEPATYP B TOYKaxX 1 U 3 COOTBETCTBYET PaBeHCTBY Ipousselenus PV

B 9THUX TOYKaX:

P1Vy = P3Vs. (1)

IIo ycnosuio P3 = qP,4, Torna m3 nponopimonaiabHocTd P u V. Ha ydacrtke 3-4 cupaBeyIiBO aHAJOIMYHOE COOTHOIIECHHUE

11 00'bEMOB:

V3 =qVy=4qVy. (2)

IMoxcrasisas Bulpazkenus fjs Vs u P3 B (1), momydaem:
P1V1 =P3V3 =qP4-qVy,

Pr_ o
P4_q . (3)

1 Py 2

Ho ornomenne i PaBHO MCKOMOMY OTHOIIIEHUIO . CrenoBaresbHO, P, g% = 4.
4 3

10) U3 uponopuuoHaj bHOCTH JaBieHus U o0béMa Ha ydacrkax 1—2 u 3—4 ciemyer, 4ro OTHONIEHHE OOBEMOB DABHO

OTHOIIEHUIO JIaBJIEHNIIA:

Vo V3 Py

—_ = — = — =85

i Vu Py
PaHee 6BI.HO HOKa?)a:HO, YTO OTHOIIIECHUE TeMHepaTyp B KaKI/IX-JII/I6O TO4YKaX IUKJIa paBHO OTHOIIIEHUIO HpOI/I3Be,HeHI/II7I PV

B 9THUX TOYKaX. lorma

T, _ Py
T, Py

:SQ$T2:T1'S2,
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T3 P3V3 9 9
=3 =2 Ty =T, -s2.
T, PVi 3T a8

KomnuuecTBo TenioThl, 10/1BeIEHHO K Ia3y B U30XOPHOM IIpoliecce Ha ydacTke 4-1:

Q= gR(Tl = Ta).

3
31ech §R — MOJIIpHAs TeIJ0EMKOCTh OJHOATOMHOIO HJI€AJbHOIO ra3a MpU IMOCTOSHHOM 00béme. Torma KoJmdIecTBO

TENJIOTHI, OTBEIEHHON Ha yJacTKe 2-3,
3 3 9 9
Qa3 = ER(Tz -Tz) = ER(Tl —Ty)-s°=Q-s° =100 Ix.

3aganue 11. Ha menpoBomsameil crnmie Ha paccTodHME [ IpYyr OT APyra 3aKPEIIeHbI IBa MOJOXKHATEIbHBIX TOYCIHbIX

3apdaaa BEJIMYUHON qi1 = 4q uqg = q Me){(gy HUMH Ha CIIMIE PacCIIojiaracTcd MaJieHbKagd 6yCI/IHKa7 TaK>Ke 3apsAKCHHaAd
IIOJIOZ2KUTEJIbHBIM 3apAI0M (. ByCI/IHKa MOZKET IIepeMenaTbCda BAOJb CIIUIIbI oe3 TPpEHUA.

IIycrs I = 30 cm. Oupegienure paccTosiHie OT OYCHHKHI JI0 3apsiia 2, Ha KOTOPOM OHA OyleT HAXOJUTHCH B IOJIOXKEHHN
ycroitanBoro paBHoBecusi. OTBeT BBIpA3UTE B CAHTUMETPAX, OKPYIJIUTE 0 JECSITHIX.

Ortger: 10.0

Kpurepuii olleHUBaHuUsI: TOYHOE COBITAJIEHNE OTBETa — 2 Oasia

3amauue 12. B HauajpHBII MOMEHT BpeMeHU OYCHHKY YIE€PXKUBAIOT [TOCEPEINHE MEXKy 3apsiaMu. 3aTeM OYCHHKY OCBO-
6oxkmaror. Kak MeHsieTcst MOMyJib YCKOpeHUsl OYCUHKH B IIPOIIECCe €€ TIOC/IEYIONEro ABUKEHNS OT HAYATBLHOTO MTOJIOYKEHUST
JI0 TOYKH MAKCHMAJIBHOTO COJIIZKEHUsI C 3apsiIoM g2
OrtBer:
e MOHOTOHHO yMEHBIIIAETCS
e MOHOTOHHO yBEJUINBAECTCS
o CHavaja yBeIMINBAETCH, 32T€M YMEHBITACTCS
v/ CHava/ia yMEHBIIAETCS, 3aTEM YBEJIMINBAETCS
Kpurepuii olleHUBaHUsI: TOYHOE COBIIaJEHNE OTBEeTa — 2 Oajiia

Baganue 13. Ilycrs [ = 30 cm. B magajbHbIE MOMEHT BpeMeHU OYyCHHKY VIEPKUBAIOT MOCEPEIMHE MEXKIY 3apsiIaMu.
Bycunky ocsobtoxknator. Ha kakoe MuHIMaJIbHOE paccTosgHAe OyCHHKa IPHOIM3UTCA K 3apAny (2 B IPOIEcce IIOC/IeIyIONIX
kosebanuii? OTBeT BbIpa3uTe B CAHTUMETPAX, OKPYIJIUTE JIO JIECATHIX.

Orser: 6.0

Kpurepuit orieHuBaHMUs: TOYHOE COBIIAJIEHNE OTBETa — 2 OasLia

3aganune 14. Ha kakoe MakCHMaJIbHOE PAacCTOAHHE OT 3apdfia 2 OyleT ymZalaTbca OycHHKa B IIpolecce IIOC/IeIyIONTX
kosiebanuit? OTBeT BBIpa3UTE B CAHTUMETPAX, OKPYIJIUTE IO JECSITHIX.

OTser: 15.0

Kpurepuit orieHuBaHUs: TOYHOE COBIAJIEHNE OTBETa — 2 Oasuia

3amanue 15. Ha KakoM paccTOSIHUM OT 3apsiJia {2 OyCHHKA OyIeT MMeTh MaKCHMAJIbHYIO CKOPOCTD B ITPOIIECCe MOCIIeTy FOIIX
kosiebanuit? OTBeT BBIpA3UTE B CAHTUMETPAX, OKPYIJIUTE 0 JIECSITHIX.

OTser: 10.0

Kpurepuii olleHUBaHUsI: TOYHOE COBIIAJIEHNE OTBETa — 2 Oasia

MakcumanbHbIll 0a 3a 3agauue — 10

Peinenne.

11) IIycts X — paccTosiHze OT TOYKU PABHOBECHS [0 3apaia §2, | — X — PAcCTOsHHe OT STON TOUKU 10 3apsana 1. CuieL,
JeficTByIoIIze B 9TOH TOYKe Ha 3apsf] § CO CTOPOHBI 3apAJIOB §1 U {2, PABHBL:

kqqz _ kqq
¥z (I-x)2’
Orcrona:
l=x_ 1t _ N,
X q2
1
X =10cmMm.

_\/ﬁ+1

12) IlepBoHaYAIBLHO 3apsi]] § HAXOJUTCS IOCEPEANHE OTPE3KA, & TOUKA PABHOBECHsT —- BJIMKe K 3aps/Ly §2, UM CEPeuHA.
Yem jaJibliie OT TOYKHM PaBHOBECUs, TeM OOJIbIIe OTJIMYNE B CHJIAX, JeHCTBYIONIMX CO CTOPOHBI 3apsJIOB (1 U §2 Ha 3apsl g.

5
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Pesysbrupyromas cujia 1 yCKOpeHHe MUHUMAJIbHBL (DABHBL HYJIIO) B TOUKE PABHOBECHS! U YBEIMIUBAIOTCS 110 MOJLYJIIO 110 Mepe
ylaJjennus or 3Toif Touku. IlosToMmy B porecce JBUKeHNA OT CepeUHBI OTPe3Ka, JI0 TOYKHM MaKCHMAaJIbHOTO COIMKEHHs C (2
MO/IyJIb YCKODEHHS CHadaJia yMEHbIIaeTCs J0 HyJIS, 3aTeM yBEJININBaETCs.

13) 3HaueHUs MOTEHIMATBHON SHEPIUU CHCTEMBI 3apsiia § B IOJIE 3apsJ0B 1 U (2 B TOYKE, OTKY/A OH HAUMHAET JIBU-
JKEeHWe, I B TOYKE OCTAHOBKM HA MUHIMAJIHHOM DACCTOSIHUH Y IO (2 OfuHAKOBble. CIle0BaTebHO, PABHBI M [TOTEHIINAIBI
3JIEKTPUYECKOTO I0JIA, KOTOPOE 3apsiibl 1 U (2 CO3JAIOT B 3TUX TOYKAX:

kg1 kg 3 kg @

Ry Ty

ITocne moncranoBku 1 = Nq u g2 =  u npeodpa3oBaHmil IOIydaeM KBaJpaTHOEe ypaBHEHHeE:

2N +1)2 = (N +3)ly +1*=0.

YpaBHeHne UMeeT IBa KOPHA: Y1 = —, COOTBETCTBYIOIINII HaJYaIbHOMY IIOJIOJKEHHUIO, H Vg = KOTODBIit U ABJIAETCS

2 )
oTBeTOM Ha Boupoc 3amaqn. IIpu 3aganaom B ycsoBun N = 4, yo = 6 M.

I
N+1’

14) Mpr y2ke MOIyqnIM OTBET HA ITOT BONPOC B MPEABIAYINEM IIyHKTe. B mporecce JBUMKEHUs! MO CIUIE 3apsifl OCTa-
HaBJINBa€TCdA B JIBYX KpaﬁHHX MMOJIO2KEHUAX — HMCXOJHOM Ha CeperHe OTPE3Ka U Ha PaCCTOAHUN y2 oT q2- MaKCI/IMaﬂbHOI\Iy
YAAJIEHUIO OT (2 COOTBETCTBYeT cepesuna orpe3ka. Orser lp = 15 cm.

15) MakcumasibHasi CKOPOCTb B IIPOIECCE JIBUKEHUS IO Clulle OylJer B TOYKe DABHOBECHS, TAK KAK IIPU JIBUKEHHUU
3apd/ia OT cepeJUHbI OTPe3Ka JI0 9TON TOYKU CKOPOCTb YBEJIUYUBAETCH, IIOCJE ITPOXOXKJECHUSA 3TOM TOYKU — YMEHBLIIAETCH.
[TosToMy OoTBeT coBIaaeT ¢ OTBETOM HA BOIPOC O MOJIOXKEHUHM TOYKHU PABHOBECHUSI, MAKCUMAJIbHAS CKOPOCTD y 3apsiaa OyaeT

Ha PACCTOSHUUA ————— OT 3apdAja 2.
N+1



