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JlanHoe 1mocobue ComepKuT 3a1a9u JJIsl AeCATUKIACCHUKOB, KOTOPbIE IPEJJIAraIuCh B IIOC/IEIHIE
TOJIbI Ha CJIEJIYIONINX OJIMMIINAIax:

1. Beepoccuiickast onmmrmaia mkoabaukos, 1119 1 MD B Mockse (2020-2023)
2. Qusrex (2022-2023)

3. Pocarom (2021-2023)

4. Kypuaros (2020-2023)

5. Ilar B Gyaymmee (2021-2023)

6. Mnxenepuast oymvnuaaa (2021-2023)

7. Beecubupckas ommmmmasa (2015-2023)

8. ®opmysna Exuncrsa / Tperbe roicsaenerne (2019-2023)
9. Bymymuue uccienoBarenn — Oyyiee Hayku (2015-2023)
10. Ommvrmraia KOV (2019-2023)
11. Hagexna suepreruku (2015-2023)

12. TTokopu Bopo6nérbl ropsi! (2020 u 2023 — rojibl OT/IEJIBHOIO YIacTusl JeCITHKIACCHUKOB)

loapl, gBjsrompecs: JIEBOI I'PaHUIEll ITPOMEXKYTKa JaT sl KarKIO0H OJIMMIIMA/bl, BLIOpAHBI U3
CTIEIYIONINX COOOparKeHuil.

e DoJjiee pannue 3a/1a9u OJIUMIINA]], UMEIOMNX HOMepa 1-4 B NPUBEIEHHOM CIIUCKE, MOXKHO Haii-
TH B OJIMMIINA/IHBIX JINCTKaxX. KceTaTh, IMyHKTHI OrJIaBIE€HUs 3aJJa9HiKa JIyOJIUPYIOT Ha3BaHUS
JAHHBIX JINCTKOB, U KaKABIA pa3esl 3aJa9HNKa HAUNHACTCA CO CCBIJIKM Ha COOTBETCTBYIOIINIT
JINCTOK.

e B ocrampubix CJIydadXx HUZKHAA I'paHUlla OIIpejie/IdA/iaCh JIIO0 HAJIIYIHIEM COOTBETCTBYIOIINUX Ma-
TepuaJioB Ha caliTax OJIMMIIH /I, JIMO0 MOMMM JIMYHBIMH BO3MOYKHOCTSAMU 2—)

JlaHHBI 33/1a9HIK HE OXBATBIBAET BCE T€ OJUMIINA/IbI, B KOTOPBIX MOYKET y4acTBOBATDH JIECATH-
kiaccauk. Hampumep, ciona He BKJtoueHsl 3aja4dn Beepocca (P, 39), MOII u Beicieit mpobOs.
SamHTepecOBAHHbBIH YUTATETbL MOXKET HAfITH UX B COOTBETCTBYIOMIMX TaOJIUIAX [0 YKA3AHHBIM CChLII-
KaM.

Pacrpeiesierne 3a1ad o TeMaM 3a9acTyio CIeJAHO «HA TJIa3»; B JajbHeiineM (0 Mepe MOero
OCMBICJIEHHsI) HEKOTOPBIE 3a/a91 MOTYT [IEPEMECTUThLCS B JIDYTHe TeMbl. AKTyaJbHas BepCHsi 3a/1a4-
HIKa HaXOJUTCs 110 ajpecy: http://mathus.ru/phys/10phys2023.pdf.
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I'maBa 1

Mexanunka

1.1 PaBHOMepHOe JBU>KE€HUE

,L[OHOJIHI/ITG.HLHBIG 3ala4ll — B JIUCTKE PaBHOMGPHOG JABU2KEHUE.

1.1.1. (Bcepocce., 2020, 1115, 10) JIBoe TYpHCTOB BBIXOJAT ¢ TypOa3bl B pa3Hble MOMEHTBI BDEMEHU 1
WJLYT 10 OJTHO¥ TIPSIMOIA JIOPOTe € MOCTOSTHHBIMU CKOPOCTSIMU (HO KazKJIblil — €O cBoeii ckopocThio). Ha
pHCyHKe MmokasaHbl rpadukn 3apucumocreil ux koopauHar x (ocb OX HalpapjieHa BJOJb JIOPOTH)
ot Bpemenu t. Typbasza naxonurcss B HaYaJle KOOPIUHAT.

X, KM

12

L/

Y 2

1. Yemy paBHA CKOPOCTb TypUCTa, KOTOPBIA WIET ObicTpee? OTBET yKasKuTe B KM/d, OKPYIJIUB
JIO TIEJIOTO YHCJIA.

2. Yemy paBHa CKOPOCTH TYPHCTa, KOTOPbIi naéT MepienHee? OTBeT yKaxKuTe B KM/, OKPYTJINB
JIO TIEJIOTO YHCJIA.

3. Ha xakom paccrosiaum ot Typb6a3bl TypucThbl BcTpeTaTca! OTBeT yKaXKuTe B KM, OKPYIJIHB JI0
IICJIOTO IUCIIA.

ve (€ (@91


https://mathus.ru/phys/ravnomer.pdf

1.1.2. («Pocamom», 2021, 10) Peppapu, Mepcenec u 2Kuryu JBUXKyTCA € HOCTOSTHHBIME CKOPO-
ctamu 110 pamoit jopore. Korjma Mepcenec n 2Kurynm naxoaunuch B ojHoit Touke, @eppapu ObLI
Ha paccrossann S mo3aau. Korma @eppapu poraan 2Kuryim, Mepcesec ObLT Biepein HIX Ha PACCTO-
sunu 25/3. Ha kakom paccrostanu nozaaun @eppapu u Mepeeseca okaxyres 2Kuryam B Tor MOMEHT,
korya Peppapu gorouut Mepcemec?

1.1.3. («Pocamoms, 2023, 10) Ba Teia 0JHOBPEMEHHO HAUYUHAIOT JIBUTATHCS

U3 OJIHOI TOYKU € TOCTOSHHBIMU (M OJMHAKOBBIMU) CKOPOCTSIMU ¥: OJJHO — TIO v
OKPYKHOCTHU pajinyca [, mpoxojidieil yepe3 9Ty TOYKY, BTOpOe — IO JTUAMET-

py 3Toii OKpyxkHOCTH (cM. puc.). Uepe3 Kakoe BpeMsi 10CjIe HavYasa JIBUKEHUSI v
paccTodHue MexKJ/1y TeJlaMKn 6y,[(€T IVIaKCI/IMaJIbeIM? quy PaBHO MaKCHMaJIb-
HOe paccTosgHue Mex 1y Tenamu! OrpaHnduThCS pacCMOTPEHUEM ITPOMEXKYTKA
BpEMEHU, B Te€UeHre KOTOPOI0 BTOPOE TEJIO ITPOIILIO BJOIb JIHAMETPA.

[r+ee—2) g =555 =1

1.1.4. (Bcecub., 2023, 10) Heepb orkpbita Ha yroa 90°. Ha mouy
B TOYKe A, PacioJIoXKeHHO Ha JIMHUK IPOJAOJIKEHUsI IBEepH, Jexkur 1 Q?B_

0
MaJjieHbKuil mapuk. Jluaus AB, oT 9To#l TOYKM JI0 Kpas JIBEPHOTO 6(3//
npoemMa, HaxoauTced o yriiom 60° K HallpaB/IeHUIO cTeHbl. /IBepb v ///
HAYMHAIOT 3aKPbIBATH, JIBUTAA €€ Kpail ¢ MOCTOAHHONW CKOPOCTDHIO V. S
O/THOBpEMEHHO C 9TUM IAPUK 3aIyCKAIOT B HAIIPABJIEHUU TOYKU B, A Au-?

B pe3yJibTaTe 4ero OH yCIeBaeT IIPOCKOYUTHL B JIBEPHOI IIpoeM, He

3aJieB JiBepu. Otpejiesinre npeebHbIE MUHUMYM CKOPOCTHU IIapU-

K&, [IpU KOTOPOU ONMMCAHHBIN clienapuii peaymsyercs. [[lapuk amkeTcs ¢ TOCTOAHHON CKOPOCTBHIO U
UMeeT TpPeHeOpeKMMO MaJiblii pa3mep. IBepb 1 JBepHOI IpoeM UMEIOT OJIMHAKOBYIO IMUPUHY.

1.1.5. («Hadesrcda snepzemurus, 2019, 10) OcuoBHON 0OBEKT JIFOOOIT YKEIE3HOIOPOKHON COPTUPO-
BOYHOIl CTaHIINK — <«COPTUPOBOUYHAsSI TOpKay. st (bopMupoBaHUs pa3aInvdHbBIX IIOE3/0B JIOKOMOTHUB
TOJIKAET Ha TOPKY COCTaB U3 TpeOyeMbIX BAroHOB. Baronbl Ha BepIIMHE FOPKU OTIEILIAIOTCI IO Ol
HOMY W 3aTe€M CKATBIBAIOTCs C MOPKU CAMOCTOATE/NIBHO, PACIHPEIEIssCh 10 Pa3HbIM IIyTIM C ITOMO-
IO CTPEJIOYHBIX 11epeBoI0B. Ha cBOt COPTUPOBOYHBIN IIyTh BArOH IOMA/IAET, JIBUTAsCH 110 HHEPIIUN.
Kazkiptit Takoit myTh 3aKadumBaeTCs TYNUKOBOI MPU3MON C PACIOJJIOKEHHBIM Ha Hell MPYKUHHBIM
yropoM. IIycThb 1o ojiHoMy COPTUPOBOYHOMY ITYTH B KAKOH-TO MOMEHT €JIyT B HAIIPABJICHUHU TYIUKA
N = 8 omumHaKOBbIX BaroHoB. Paccrognue ot Tynuka jio Oumxkaiimero Barona 100 M, J1o BTOporo
200 M, 1o caemayrormumx 300 M, 500 v, 800 », 900 M, 1300 v u 1500 M coorBercTBeHHO. CKOPOCTH BAro-
HOB B 9TOT MOMEHT paBHbI 5,4 kM /4; 9 km/4; 16,2 kv /w; 21,6 kv /4; 28,8 kM /1; 32,4 kM /1; 43,2 KM/
54 kM/4 coorBercTBeHHO. OmpejiesnTe, Ha KAKOM PACCTOSHUE OT TYIHKa OY/IyT HAXOJUTHCS BArOHBI
U KaKue y HUX OY/IyT CKOPOCTH, KOTJIa CaMbIil JJAJIbHUI OT TYIIMKa BaroH Oy/IeT Ha TOM 2Ke MeCTe, UYTO
u B HadaabHbIH MoMeHT (1500 M OT TymnmKa), HO 6y/IeT yaaaarhes oT Tynuka. CauTaTh CTOTKHOBEHHS
BAroOHOB C TYIHUKOBBIM YIIOPOM U MEXKJIy CO0Oi abOCOJIIOTHO YIIPYTHMU, COITPOTUBJICHUEM JIBUYKEHUIO
U pasMepaMu BaroHOB IIpeHeOPEb.

B/TOI $G (Z'€F F°TE 8°8T 9°TT T9T 6 ‘F'G mroododd ‘W QOGT ‘00TT ‘006 ‘008 ‘002 ‘009 ‘00€ ‘00T :BUHBOIODEJ




1.2 PaBHOyCcKOpeHHOe JIBUKE€HUE
,Z[OHOJ'IHI/ITGJH)HBIG 3aladll — B JIUCTKE PaBHoyCKOpeHHOG JABHU2KEHUE.

1.2.1. (Bcepoce., 2023, 11139, 10) Benocumeauct pasroHseTCst BIOJIb IPSMON ¢ MOCTOSTHHBIM YCKO-
penrem. Hekoropsiit yaacTok myTu jyuaoit 50 M OH IPEO0IeBaeT CO CpejHell CKOpocThio 7 M/c,
YBEJIMYIKMB Ha HEM CKOPOCTH Ha 6 M/c.

1. OmpesiesiuTe MIHOBEHHYIO CKOPOCTH BEJIOCHIIE/INCTa B CEperHe 3TOro ydacrtka myTtu. Orser
[IpUBEUTE B M/C, OKPYIJIUB JIO JIECSTHIX JIOJIEi.

2. Ompenenure BpeMsi, 3a KOTOPOE BEJIOCHIIEIUCT IIPEOI0JIE]] BTOPYIO ITOJOBHHY 9TOIO yIaCTKA
nytu. OTBeT IpuBEINTE B CEKYHIAX, OKPYTJIUB JI0 JIECATHIX JOJIE.

8z (¢ '9'L (1

1.2.2. (Bcepoce., 2022, M3, 10) Teno nBukercst u3 COCTOSHUS MOKOs BJIOJIb MPSIMOii ¢ MMOCTOSTHHBIM
yCKOpeHreM. 3a HEKOTOPOe BpeMs t, Iocjie Hadasa JABUKeHus Tejao mpoxoaut 1 m. Paccrosmus,
[POXOJMMbBIE TEJIOM 3a N-yt0 U (1 + 1)-yi0 CeKyHJIbI [OCIe STOr0, OTHOCATCS KaK COOTBETCTBYIOIIIE
HATYDAJIbHBIE THCIA: <22 .

Sn+1 - n+1-°

1. Yemy paBHo Bpewms ty? OTBeT BbIpa3uTe B CEKyHIAX, OKPYTJIUTE JIO JECATHIX JOJIEH.

2. Haiigure Momynb yekoperus a tesa. OTBET BbIpa3uTe B M / (32, OKPYIJIUTE JIO TEJIOTO YHUCIA.
8 (z o (1

1.2.3. (Bcepoce., 2023, M3, 10) ABromMobuib IBUKETCST CO CKOPOCTBHIO 24 M/c. B MoMeHT, Koryia o
HaxoauTesa Ha paccrosaun 420 M 10 cBeTodopa XKeJTe3HOIOPOKHOIO Tepeesa, cBeTohop HaInHAET
MUTaTh KPACHBIM CBETOM. B TedeHme HEKOTOPOro BPEMEHM IOCJe 3TOr0 aBTOMOOUIbL IIPOJIOJIZKAET
JIBUZKEHME C TIOCTOSIHHOf CKOPOCTBIO, & 3aTeM TOPMO3MT C MOCTOAHHBIM ycKopenueM 1,6 M/c? u ocra-
HABJIMBAETCS HEIIOCPEJICTBEHHO TI€PE]] CBETO(DOPOM.

1. Haﬁ,ZLI/ITe BpEMA ABUXKEHUA aBTOMOOMJIS OT MOMEHTa BKJIIOUCHUS CBeTO(bOpa J0 OCTaHOBKHMH.
Orser BbIpa3uUTeE B C, OKPYIJIUTE 0 IIEJIOT0 YHnCjia.

2. Ilpm kakoii Ha9aIbHOI CKOPOCTU aBTOMOOMJISI BPEMs BCErO JIBUKEHUS JI0 MOMEHTa OCTAHOBKH Y
cBeToopa 0Ka3aI0Ch Obl MUHUMAJILHBIM, €CJIU ABTOMOOUIb IIPU TOPMOYKEHHUH JIBUZKETCS C T€M
JK€ CaMbIM TIOCTOSHHBIM ycKoperneM? OTBeT BbIpa3uTe B M/C, OKPYIVINTE JIO TIEJI0T0 YUCIA.

3. Yeneer sin usbekaTh aBapul aBTOMOOWJIb, €CJIM HAYHET TOPMO3UTHL ¢ yckopennmeMm 0,8 m/c?
yepes 2 ¢ 1ocje cpabarbiBanus cBeTodopa?

A) ycmeer;

B) me ycmeer.

v (¢ ‘28 (g ‘ge (1


https://mathus.ru/phys/ravnouskor.pdf

1.2.4. (Bcecub., 2015, 10) Jlsa naccaxkupa ¢ 6GueraMu B OJIMH BANOH CTOSIT HA IJ1aT(OPME Y TOJIOBBI
cocraBa. Korjia mmoes 1 TpoHyJIcs, OHE OGeZKAJH ¢ OJIMHAKOBON CKOPOCTbIO U = 5 M/C, IIepPBBIii TIPOTHUB
X0Jla 1oes/ia, a BTopoit — mo xoiy. [lepsorit nmaccaxkup moOpasics 10 CBOEro BaroHa depes BpeMsi
t; = 8 ¢. Yepes Kakoe BpeMs JI0 3TOTO BaroHa JI06epéTcst BTOPOit, eciii yeKopenue Toesaa a = 1 m/c??

’og{:l;z+v/nz:z;‘

1.2.5. (Oaumnuada K@Y, 2021, 10) Teso HauuHaeT BpamaThCst U3 COCTOSIHUSI TIOKOSI BOKPYT HEIO-
JIBUZKHOM OCH C TIOCTOSTHHBIM YTJIOBBIM YCKOPEHHMEM 7Y JI0 YIJIOBOM CKOPOCTHU w, & 3aTeM BPAIaeTcs C
9TOI YIJIOBOI CKOPOCTBHIO. epe3 HEKOTOPOe BPeMs T€JI0 HAUNHAET OCTAHABIUBATHCS C TEM K€ ITOCTO-
SAHHBIM YTJIOBBIM YyCKOPEHUEM 7. B MOMEHT, KOI'/Ta €ro yIrjioBasl CKOPOCTb JOCTUTaCT HYJIAd, JIBU2KEHUE
IIPEKPAIAETCs. 3a BCe BpeMsl JBHUXKeHUs Tesio coBepinio N MoaHbIX 060poToB. CKOIBKO BpeMeHH
3aHsII0 BpalleHnue Teja’?

m
+ NLT
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1.2.6. («@opmyara Eduncmsas / «Tpemve mucavesemues, 2023, 10) JIpa KBagpoKoITepa J€TA0T
Ha PasHbIX (PMKCHMPOBAHHBIX BLICOTAX 110 KOHIICHTPUIECKUM OKPYKHOCTSAM PAa3HOrO PajUyca, HO BCE
BpeMsI HaXOJATCS Ha, OJTHOM IIPSIMOiT OTHOCUTEJIHHO OllepaTopa, crodiiero na semie. Oueparop ommocst
U KOIITEP, JIeTEeBIINUil Ha MEeHbIIeH BLICOTE, Ha4aJl YCKOPAThLCA. B MOMEHT BpeMeHH, KOTJ1a OHH BIEPBLIE
CHOBa OKa3aJMCh Ha OJHON HPAMOIl ¢ OIepaTopoM, CKOPOCTH KOITEPOB CTAJU OJMHAKOBLIMU. [Ipm
9TOM KOIITEP, KOTOPBI JBUrajics paBHOYCKOPEHHO, ClIesal n = 5 000pOTOB.

[To OKpYzKHOCTH KAKOrO pamyca JeTesl yCKOPAIOIUIAcs KOITep, eCIu BTOPOii JIeTEN 10 OKPY7K-
HOCTHU pajuyca 1o = 24 m?

1.3 BepTukaJjbHoe JBUXKeHUE

,HOHOIIHI/ITGJH)HI)IG 3ada4ll — B JIUCTKE BepTI/IKaJH)HOG JBH2?KEHUE.

1.3.1. («@opmyaa Eduncmear / « Tpemove mucaveaemues, 2023, 10) Bosa n Bang urpaiu B nuHr-
nonr. Bosa cuIbHO, HO HETOYHO yIapuil PAKeTKOMH [0 TeHHHCHOMY MIAPHKY, IMApPHUK II0JeTe] B IOTO-
JIOK, OTCKOYMJI OT MOTOJIKA, YAAPUJICS O IOJI U CTaJl HpbIraTh. Ilocse mepBoro yaapa o moJl CKOPOCTh
mapuka ObljIa paBHa ¥1 = 7 M/C U HaIlpaBJieHa BEPTUKAJILHO BBEPX. [Ipu KaxKI0M yJiape o HOJI IapuK
repsier k = 14% ckopocru.

Haiinure BpemMs OT MOMEHTa IIEPBOrO ylapa [0 OCTaHOBKH, B TEUEHHE KOTOPOTO IMapHuK Oymer
IpPBITaTh Ha, MOJLY.

IIpumevanue. /IBukenue mapuka BepTUKAIbHOE, BpEMEHEM KaXKJIOTO yJlapa M COPOTUB/IEHUEM
BO3JlyXa IpeHebperutre, ycKopeHne cBoboHoro najenus g = 10 m/c?.

1.4 HepaBHOMepHOE JIBUXKEHUE

,Z];OHOIIHI/ITGJH)HBIG 3aJa4dll — B JIUCTKE HepaBHOMepHOG JABU2KEHUE.


https://mathus.ru/phys/vertical.pdf
https://mathus.ru/phys/neravnomer.pdf

1.4.1. (Bcecub., 2023, 10) B MmoMeHT BpeMeHHU, NPUHSITHINA 3a HOJIb, OT KOCMUYECKON CTAHIUU C HY-
JIEBOI HAYAJIbHOM CKOPOCTBIO M HEOO/IBITUM OCTOAHHBIM YCKOPEHUEM OTIIPaBjsgeTcd pakera. depes
BpeMs T BCJIEJ 3a PAKETON OTIPAaB/IAETCA KOCMUYECKHI JIPOH C TPY30M, 3a0BITHIM SKHUIIAXKEM paKe-
Thl. JIpOH mepmo/indecku, ¢ MHTEPBAJIOM BPEMEHU T, U3MePseT OTHOCUTEIBbHYIO CKOPOCTb PAKeThI U
KOPOTKKMM (Ha BPeMsl MHOI'O MeHbIIe T) BKJIIOUEHHeM JBATaTe s coobinaer cebe npubaBKy CKOPOCTU
Ha u OOJIbIIIE M3MEPEHHOI BeJmunHbl. Hepe3 Kakoe BpeMs IOCJIe cTapTa PAKEeTbl JIPOH €€ JIOTOHUT,
eCJI BTOPOE CJIJIAHHOE MM M3MEpeHHe MOKa3aJso 3HadYeHne vy = 2u/3 (mepBoe IMpOu3BOAMIOCH IPU
crapre)?

1g°g

1.4.2. («Hadeorcda snepzemurus, 2018, 10) Kax et rox 8 HUY MU npoxoaur «Houb Texuukms,
HA KOTOPYIO IMPHUE3KAI0T CTapIieKIacCHuKu. B aToM rojy B yuebHoi jtabopaTopun Kadeipbl hu3nKm
OHU HAOJIIOJIAIN TPAEKTOPUIO JIBUXKEHUSA JIEKTPOHHOI'O IyYKa B JIEKTPOBAKYYMHOM IIPUOOpE IO
JIeiCTBUEM 3JIEKTPUIECKOT0 1 MarHuTHoro mnoseil. [loce onbIToB mpenogaBaTesb TpeIoKII UM pe-
IMUTH CJEAYIONYIO 3a/1a4y: « TOHKOe 3aKPeIIEHHOe MEeTAJUIMYeCKOe KOJIBIIO0 PAInycoM R 3apsKeHo
MIOJIOZKATEIHHBIM 3apaoM. Ha ocu KosbIla Ha OJMHAKOBBIX PACCTOSHUAX [? OT IJIOCKOCTH KOJIBITA
pacmoyiaratorcst Touku A u B I3 Touku A B ToUKy B HauMHAET JIBUTAThCS CO CKOPOCTBIO U4 IOJIO-
JKUTEJIBHO 3apsizKeHHast YacTuiia. Kak nu3aMeHnTCs BpeMsi JIBUKEHUsT YaCTUILI U3 TOYKH A B TOUKy B,
€CJIU 3apsiJl 9acTUIbl U3MEHUTh Ha IPOTHBOIOJIOXKHBIN?» OTBeThTE Ha BOMPOC 3a1a91d U OObICHUTE
OTBET.

’ 27 > 17 01 ‘() < ¢ enarod redee uiroy ‘

1.5 OTHOCUTEJBHOCTDH JIBU>KEHUSI
,Z[OHOIIHI/ITGJH)HI)IG 3ala4ll — B JIUCTKE OTHOCI/ITGHBHOCTB JBU2KEHMA.

1.5.1. (Bcecub., 2018, 10) Ilo peke Ha paccrosituu L ot Gepera IIbIBET TIIOT. B HEKOTOPBI MOMEHT K
IJIOTY OT IIPWYAJIA BRI KATep, JIBUTasCh BCe BpeMs 10 psiMoii. Uepes BpeMst ¢ KaTep MOBCTPEIAJICS
C TJIOTOM, U B T€UeHWe BPEMEHHU T OHU ILIBLIN 110 TeYEHUIO BMeCTe. 3aTeM KaTep OTYAIII OT ILJIOTa U,
CHOBA JIBUTAsICh 110 IIPAMOIL, 9epe3 TO 2Ke BpeMs ¢ ol Th pucTas K npudasy. Orpejenure cKOpocTs V'
KaTepa OTHOCUTEILHO BOJIBI, €CJIU CKOPOCTh TedeHusi papHa U.

[(EtDan+ G =2

1.5.2. («Hadeorcda anepeemurus, 2017, 10) Ilo ropusoHTAILHOMY CTOJIY HOJI3YT YETHIPE MYPaBbsl.
B nekoTopblit MOMEHT BpEMEHU CKOPOCTb 1-TO MypaBbsl OTHOCHTEJILHO 2-TO HallpaBJieHa Ha CEeBEPO-
BOCTOK, CKOPOCTb 2-TO OTHOCUTEJIbHO 3-TO — Ha IOTO-BOCTOK, & CKOPOCTH 3-TO OTHOCUTENHHO 4-T0 —
Ha BOCTOK. Moyl Bcex Ha3BaHHBIX OTHOCHTEJLHBIX CKOPOCTEHl OJMHAKOBBI M paBHBl v = 1 cM/c.
Hemy paBHa U Ky/la HAIIPABJICHA CKOPOCTH 1-T0 MypaBbs (OTHOCHTEIBHO CTOJIA), €CJIU CKOPOCTH 4-T0
MypaBbsi (OTHOCHUTEJILHO CTOJIA) paBHA 1 CM/C U HAIpaBJieHa HA 3amaJl!

’ MoLood ®H O/MO g0 = Ta ‘

1.6 DBaJsmncruka
,Z[OHOJ'IHI/ITGJIBHBIG 3aJa4911 — B JIMCTKaX
[ ] BaJIIII/ICTI/IKa. KOOp,ZLI/IHaTI)I

e bammucruka. BekTopsr


https://mathus.ru/phys/otnodvi.pdf
https://mathus.ru/phys/ballistika.pdf
https://mathus.ru/phys/ballisvec.pdf

e Baumcruka. Orpakerus

e Basumucruka. OTHOCUTEIBLHOCTD

1.6.1. (Bcepoce.,

2022, M3, 10) Yenosek xoder mepebpOCUTh MY Uepe3 TOHKYIO BEPTUKAJBbHYIO

creny BbicoToil h. YesoBeka mHTepecyeT, Ha KaKoe MAKCHMAJbHOE PACCTOSHHE OH MOXKET OTOWTH
OT CTEHBI, €CJIM MOJIY/b HadaJIbHOI CKOpPOCTH Msda mpu Opocke dukcupoBaH u paser V. Momayib
YCKOpeHHUsi CBOOOJTHOTO IMaJIeHnsl paBeH ¢, OPOCOK coBepllaeTcs ¢ ypoBHs 3emun. [Ipoanamu3upyii-
Te NPUBEJIEHHBbIE HUXKE BapUAHTBI OTBETOB K 9TOI 3ajade W YKaXKUTe, KAKOH U3 HUX MOXKeT ObIThb

IPpaBUJIbHBIM.
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1.6.2. (Bcepocc., 2020, M3, 10) B mose tsarorenus 3em-

Jin BOJIM3M €€ TIOBEPXHOCTU C OJMHAKOBOW BBICOTHI OPOCAIOT
Tpu Tena. [lepoe Teso oTmyckaioT 6e3 HavYaJbHON CKOPOCTH.
Hawanbras ckopocTh BTOpOro Tena paBHa Vo W Hampabiie-
Ha TOPU30HTAJILHO, HadaIbHasT CKOPOCTHh TPETHEro Teja TaK-
»Ke paBHa V), HO HallpaBJIeHa I10JI YIJIOM K FOPU30HTY BBEPX
(cm. pucynok). CpaBuure BpeMeHa moJiéra test. ConpoTusiie-
HUEM BO3JIyXa MOXKHO IpeHeOpeYb.
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https://mathus.ru/phys/ballisotr.pdf
https://mathus.ru/phys/pizan.pdf

1.6.3. (Bcepocc., 2021, M3, 10) Kamennb 6pocuiin ¢ HadasbHON ckopocThio Vo = 10 M/c mox yr-
JioM @ = 60° K TOPU30HTY C IOPU3OHTAJIBLHOI TOBEPXHOCTH 3€MJIM. YCKOPEHHE CBOOOJIHOIO I1a/IeHUS
10 m/c?. ConpoTus/ieHneM Bo3/yXa MOMKHO TIPeHeOPeUb.

1. Haiture yros K ropu30HTa U, TI0JI KOTOPBIM BHJTHA HAUBBICITIAS TOYKA TPACKTOPUU JTBUZKEHUS
KaMHsd n3 Toukn Opocanus. OTBeT mpUBeINTE B IPajlycax, OKPYIJIUB 0 MEJI0T0 TNCIA.

2. Haiiure, yepe3 Kakoe BpeMs IIOCJE MOMEHTa OPOCKA KaMEHb OKAXKeTCs B TOUKE TPACKTOPUH,
KOTOpas BUJIHA U3 TOUKN Opocanus oz yriom 30° K ropusorTan. OTBET IPUBEINTE B CEKYH-
Jax, OKpPYTJIUB JIO0 COTBIX JOJIEH.

3. Ompejenure yroji, KOTOPBI COCTAB/ISIET BEKTOP CKOPOCTU KAMHSI C TOPU30HTOM B TOYKE TPACK-
TOPUU U3 HMpeJbIIyIero Bonpoca. OTBeT NpuBeuTe B rpajycax, OKPYIJIUB JI0 TEeJIOr0 JUC/Ia.

o¢ (¢ 1’1 (T 1% (1

1.6.4. (Bcepocc., 2021, M5, 10) llapuk Gporren ¢ GariHu Bbi-
coroit h = 4,9 M u3 Touku A 1oy yriom o = 30° K TOPU3OHTY
¢ HadaJIbHON ckopocTbio Vo = 7 m/c. [lpu najennu Ha 3emii0
B TOYKe B mapukK abCOJIOTHO YIIPYTO YIApsAeTcsd O HAKJIOHHYIO
IJIOCKOCTD U TaJiaeT B TOUKy C, PACIOJIOKEHHYIO Ha 3eMJIe TOY-
HO 11071, TOUKOit O6pocanust A (cum. puc.). BrzKenune mpoucxour B
BEPTUKAJIBHON IIJIOCKOCTH, COBIAIAIONIEH C IIJIOCKOCTHIO PUCYHKA.
ComnporusjieHne BO3/yxa TPEHEOPEKUMO MaJjio. YCKOPEHUE CBO-
GoaHoro najenus pasao 10 m/c?.

B

1. Haiture yros, KOTOpPBI COCTABIISIET C TOPU3OHTOM BEKTOP CKOPOCTH IIApUKa, HEITOCPEICTBEHHO
nepe;i yjiapom B Touke B. OTBeT IpuBeuTe B rpajlycax, OKPYIJIUB JI0 IEJ0r0 9HuCIa.

2. Yemy paBHO paccrosiane Mexk 1y Toukamu B n C'7 OTBeT BbIpa3uTe B MeTpax, OKPYTJINTE JI0
IeCATBIX IIOJIE.

3. Haiiiure yrosi, KOTophbIil COCTaB/IAET C TOPU3OHTOM BEKTOP CKOPOCTHU IMIAPUKA HEITOCPEICTBEHHO
mepes yaapom B Touke C'. OTBeT mpuBeuTe B TPajycax, OKPYIVIHB 0 IeJ0r0 IuCa.

\81 (¢c'8 (g 09 (1 \

1.6.5. (Bcepocc., 2023, M3, 10) Kamenb 6pocaroT 1oy TaKUM YIJIOM v K TOPU3OHTY, 9T sin o = 0,8.
OkazaJioch, 9TO MO/IYJIb IIepeMeNIeHns] KaMHsI 3a MEPBYIO CEKYHJIy €ro I0JIETa PaBeH MOJLYJIIO Iepe-
MeIeHns KaMHsI 3a BTOPYIO CeKyHy moJiéta. Hafiiure Momayib Haga/bHOM CKOPOCTH, COOOIIEHHOMN
KaMHIO IIpU 6pocke. YCKopeHue CBOGOJIHOIO INajieHus NpuHATH pasHbiM 10 M/c?. ConpoTubienuem
BoO3yxa npenebpeds. OTBeT BhIpasuTe B M/C, OKPYIJIUTE JI0 JECATHIX JTOJIEiH.

Gl

1.6.6. («Bydywue uccaedosameny — b6ydywee nayxuy, 2015, 10) Bekrop ckopocTu Tesia, OpoIeH-
J ) )

HOT'O I0J] yTJIOM K TOPU30HTY, ToBepHysics Ha 90° depe3 5/8 moyiHOro Bpemenu moJjiera. Bo CKOJIBKO

pa3 OTJINIAI0TCA FOPU30HTAIbHAA JAJIbHOCTD II0JIETa U MAaKCUMAaJIbHASA BBICOTA IOIbeMa Teja’!

10



1.6.7. («Bydywue uccaedosameau — 6ydywee naykus, 2017, 10) Iog KakuMm yrjioM K TOPU3OHTY
OBLI0 OPOIIIEHO TeJI0, ecjin OPOCOK Ipou3oIries B MOMeHT ¢ = () 1 B MOMEHTHI t1 U 9 CKOPOCTb TeJia
paBHsJIACH [TOJIOBHHE HAYAIbHON?!

291
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1.6.8. («Bydywue uccaedosamenu — bydywee nayku», 2018, 10) Ilpu B3pbIBe rpaHATHI Ha OBEPX-
HOCTHU 3€MJIM OCKOJIKH IIOJIETeJIN BO BCE CTOPOHBI ¢ OJMHAKOBOI ckopocTbio V. I'panmiia obmactu
[OparkeHnsT OCKOJIKAME JIBUKETCsI 110 TIOBEPXHOCTH 3eMJIM BHAJaJle OT TOYKU B3PBIBA, 3aTeM B 00-
paTHOM HalpaBJieHnn. Bo CKOJIBKO pa3 CpeliHsist CKOPOCTb I'PAHUIIBI Ha, 3Tale ee yaaJeHusT OT TOUYKH
B3pbIBa MEHbIIE CPeIHENl CKOPOCTU T'PAHUIIBI Ha dTale MPUOINKEeHNs K 3TOIH TOUYKe?

1.6.9. («Bydywue uccaedosameau — oydywee naykus, 2019, 10) Teso, GpoleHHOE O yIIIOM K
ropu3oHTy B MOMeHT ¢t = () ¢ HavaJbHON CKOpPOCTBHIO V), HAXOIUIOCH HA OJUHAKOBOM Y/IAJIEHUU OT
TOYKN OPOCKa B MOMEHTHI {1 u to. Haifitu Bpems mosera tema. Ilpu kakom ycaoBum Ha yros MEXKITy
HAJaIbHOM CKOPOCTBIO U TOPU30HTOM OJMHAKOBOE VAJeHHE OT TOYKH OPOCKa JIOCTUTAETCS B XOJe
mmoJjieTa He oJnH pa3? YCKOpeHue CBOOOHOIO A IeHNsT PABHO (.

Ty zaTga L
4 b srterlater o
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1.6.10. («Bydywue uccaedosamenru — 6ydywee naykus, 2020, 10) Ilpu paspbiBe cHapsiia Ha OBEPX-
HOCTHU 3€MJIM OCKOJIKH ITOJIETEJIM BO BCE CTOPOHBI C OJIMHAKOBOI CKOPOCTHIO. B TOUKY, HaXOIANILYIOCH
Ha paccrossHum 250 M OT MecTa pa3pbiBa, yIaJH JiBa ocKojka ¢ uarepajgom 10 c. Ilox kakumum yr-
JIAMU K TOPW30HTY BBIJIETEN 3TH OCKOJKN! Uemy paBeH pajuyc Kpyra BCEX YIIABIINX OCKOJKOB?
Vekopenne cBOGOHOTO MaIeHUs CIuTaTh paBHbIM 10 M/c?.

[ 005 = foGL =0 1 o1 = 0]

1.6.11. («Bydywue uccaedosamenru — 6ydywee nayrus, 2021, 10) Ipa rera 6pocuim OMHOBPEMEHHO
13 TOYEK Ha MOBEPXHOCTH 3eMJI, y/IaJeHHBIX JIPYT OT JIpyra Ha paccrosgaue L. BeKTopbl HaUabHBIX
CKOpOCTEl TeJ JIeyKaT B OJHOM BEPTUKAIBHON IIJIOCKOCTU U COCTABJISIIOT ¢ TOPU30HTOM yTJibl 30° 1 60°
(cm. puc.). Kakoro MUHUMAIBLHOTO 3HAYEHUST JIOCTUTAET PACCTOSTHIE MEKJLy HAXOJSIIIUMUCS B TIOJIETE
TeJaMH, €CJIA JTaJbHOCTH I10JIeTa Tel paBHbl L7

\60° 30°
VAV AN AV AV E AV
L

‘N~ [4 —
TICO R Tga—gn = oSTUST

1.6.12. («Bydywue uccaedosamenru — 6ydywee naykus, 2022, 10) Teno Gpocun 1o yriaoM K ro-
puszoHTY B MOMeHT ¢ = () TakK, YTO BEKTODP CKOPOCTU COCTABHJI C TOPU30HTOM yToJ 45° B MOMEHTBI
Bpemenu t; u to. HaiiTu majabHOCTB TmoJieTa Testa. YCKOpeHue CBOOOIHOTO MaJIeHus PaBHO (.
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1.6.13. («Bydywue uccaedosamenu — 6ydywee nayrus, 2023, 10) Teo 6pocuin ¢ HaYAIBHON CKO-
pocThio Vg WO YIJIOM (v K TOPU30HTY. Hepes BpeMst T OpOCHIM BTOPOE TEJIO TaK, YTO OHO IHOJIETENIO TI0
TOI Ke TpaekTopuu. Kaknm Oyaer MUHIMAIbHOE PACCTOSHIE MEXK/Iy TeJTaMHU BO BPEMs UX TOJeTa’
Yepes Kakoe BpeMs PACCTOSHIE CTaHeT MIUHUMAJIbHBIM! YCKOPEeHIe CBOOOIHOTO MaeHIs PABHO (.

6
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1.6.14. («Hadeorcda snepeemurus, 2018, 10) Ierss u Kars, crosimue wa paccrosiauu S JIpyr OT JIpy-
ra, OJHOBPEMEHHO OpPOCH/IN JIPYT JAPyry MaJieHbKHe MsSUUKU OJIMHAKOBOI Macchl. M3BecTHO, 4TO B
IpoIecce MoJIéTa MUHAMAILHOE PACCTOSHUE MexKly MsSUuKaMu ObLio papno [. Haiiaure madaabHylo
CKOPOCTb JIIOOOI0 U3 MSYMKOB, €CJIM UX Hada/lbHble KMHETHYeCKUe SHePriul OJMHAKOBLL, a JIJIUTe/Ib-
HocTHu 1oJéTa pasable. O6a MaUnKa GPOCAIOTCS ¢ OJIHON BBICOTDLI U JIOBATCS Ha OJHOI BLICOTE; TOYKA
6pOCKa «CBOECTO» MAYMKa COBIIadacT C TOYKOI IIOMMKH «IY2KOI'o»; COIIpOTUBJIEHHUEM BO3/1yXa MO2KHO

zlc—¢S /\ 0
7535 = Un

1.6.15. (Oaumnuada KDY, 2020, 10) Ky3Heunk HaxoiuTcsi Ha PACCTOSHUU d OT OCHOBAHWS CTY-
HEHbKY BBICOTOI h. 3Has CBOM BO3BMOXKHOCTH, TO €CTh HAYAJIBHYIO CKOPOCTH Vg, C KOTOPOi OH MOKET
IPBIPHYTh, YTOObI OIYCTUTHCSA HA Kpail CTYHEHbKH, OH JIOJIZKEH PEIIUTb, 0/ KAKUM YIVIOM (¢ K T0-
PU3OHTY HPBLITHYTh. [loMoruTe emy permrb Ty 3ajady. YCKOpeHHue CBOOOJHOTO MajeHus CUUTaTh
N3BECTHBIM.

’zu+3p/\b‘+q6<ga

1.6.16. («@opmyaa Eduncmsas / «Tpemve muicavesemues, 2023, 10) I'puria co ckioHa ropbl
KUHYJT OTPOMHBIN KaMeHb. [looiiiém K 3Tomy mocTynky ¢dpopmasibHo. BeibepeM Hava0 KOOpIUHAT
B TOYKe OpPOCKa, OCh & HAIPABUM BHU3, BJIOJb CKJIOHA, & OCh Y — MEPHEHIUKYIAPHO TOBEPXHOCTH
u OyJieM CYUTATh, YTO OHA COBIA/IAET 110 HAMPABJIEHUIO C HAYAILHON CKOPOCTHIO KAMHd. Y DaBHEHUE
TPAEKTOPUYU KAMHSI OIUChIBAETCH (DYHKITHE

y(r) = —V3x + 10/x.

Yemy paBHa HavaJbHas CKOPOCTb KAMHS !

IIpumeyanue. Yckopenne ¢BOOOIHOTO TaJleHUS cunTaiiTe paBHbIM 10 M / c?.
o/ QT

1.6.17. (<«Ilaz 6 6ydywees, 2021, 10) Kamenb nBuzkercs 1o napabosie B OJIHOPOJHOM T'DABUTAIM-
OHHOM TM10JIe 3emJt. B mporiecce JMBUYKEHUST OH IIPOXOIUT OCIEI0BATE/ILHO Ye€ThIpe METKHU Ha ITOM
napabosie, Haxojsimecss B toukax A, B, C' u D. V3BecTHO, 9TO BpeMeHa TPOXOXKJICHUST YIaCTKOB
tpaexkTopuu AB, BC' u C'D otnocarcsa kak 1: 2 : 1. Hemy paBHO OTHOIIIEHIE MOJLYJ/ISI BEKTOpa ITepe-

MeITeHNsT KaMHs AZ3 K MOJYJIIO BEKTOpa IepeMelleHus B( %? CornpoTusiienueM Bo3/1yxa npeHeOpedb.

|og]
lav|

Z:
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1.6.18. («Ilaz 6 6ydywees, 2023, 10) HebobImoit KamMeHb GPOCKHIIN ¢ Kpast IJIOMIAKY, HAXO IS st
Ha BbicoTe h = 20 M OT MOBEPXHOCTHU 3eMJIA IO/ HEKOTOPBIM yIJIOM K TrOpu30HTY. Bpems mojera
KaMH#A BBEPX 10 MAaKCHUMaJIBHOM BBLICOTHI HAa At =1 C MeHnbIllne, 9eM BpeMd ero IaJeHud BHU3 10
CTOJIKHOBeHNUs ¢ 3emiefi. CKOJIbKO BCero BpeMeHH JIBUTAJICS KaMeHb? YCKOpeH#e CBOOOIHOIO M IeHUsT
g = 10 m/c?. ConporusjienueM Bo3LyXa IpeHeOpeUb.

1vb
017:7176 =1

1.6.19. («Pocamoms», 2021, 10) Tlog KakuM yrjioM K POPU30HTY OBLIO OGPOIIEHO TEJIO, €CJH €ro
KUHETHYIeCKass SHEPrusi B MOMEHT OpOCKa M KUHETHYeCKasl SHEPrus Ha IOJOBUHE MAaKCHUMAJIbHOMN
BBICOTBI OT/IMYa0OTCA B 3/2 paza’
€ —
(E/\> ursdore = 0

1.6.20. («Pocamoms, 2022, 10) CkopocTb Teja, OGPOIIEHHOIO ¢ 3eMJIM TI0J] HEKOTOPBIM YIJIOM K
TOPU30HTY, OKa3aJlach HAIPaBJIEHHON 1Moy yryioM o = 30° K FOPU30HTY B MOMEHTBHI BPEeMEHU t U
t2 , OTCHUTaHHbIE OT MOMEHTA 6pOCKa. HaﬁTH JaJIbHOCTDB IIOJIETa TeJla U MaKCUMaJIbHYIO BBICOTY
o/ IbeMa. YCKOpeHne CBOOOIHOrO majieHnst paBHo ¢. ConpoTuBIIeHnEeM BO3/yXa IMpeHeOpedb.

8 _ ¢ [
J@rme — (o =) bgr =5

1.6.21. (Bcecub., 2016, 10) Karmmu Bojibr pa3opbiz-
rUBATEJIA JICTAT BO BCE CTOPOHBI € OJUHAKOBOI CKO-
poctbio v. Ha CKOIBLKO HY?KHO IOAHATHL pas3OpbI3-
IrUBATEIb C YPOBHA 3€MJIM, YTOOBI yBEJINIUTD ILIO-
/b HOJIUBA BABOE IPH IIPEXKHEH CKOPOCTH BbLIE-
Ta? YCKOpeHHue CBOOOIHOIO MMaleHUs ¢, BIAAHUEM

BO3/lyXa ITpeHedpeyb.

=

1.6.22. (Bcecub., 2019, 10) Ilomxbemuslit kpan BbicOTbl H 1BU- A 'S
JKETCS TI0 MPSMOMY PeJIbCOBOMY IIyTH CO CKOPOCTHIO u. deJo- ’
BeK, HaxOJWBIIHiics BHU3Y B Touke A (cM. puc., BHJI CBepXY), '@g t
OpocuJI KpaHOBIIUKY MOOMJIBHBIN TesiepOH B MOMEHT BPEMEHH, /1/\ o
KOIJ[a KpPaH HAXOJWJICA B TOYKe B, W KPAHOBIIUK €ro IOMaJl. — B.__ne

Otpesok AB obpasyer yros « ¢ HalpajeHueM pejbcoB. Ompe- —
JieJInTe MUHUMAJIbHOE BO3MOXKHOE 3HAUEHNE CKOPOCTU OPOCKa B

stux yeaosusx. Kakoit qimune AB orBedaeT MUHUMAJIbLHOE 3HA-

YeHne CKOpOCTH OpocKa?! YCKOPEHNE CHUJIBbI TSIKECTH (.

5 A ¢
0800 — ['n = gy 0 IS g+ [Fhg N = ")

1.6.23. (Bcecub., 2021, 10) Ilocse B3pbiBa JekKalneil Ha TOPU30HTATBHON MOBEPXHOCTH 3€MJIH IPAHAa~
ThI OJIMH OCKOJIOK 11oJieTe)1 1ot yriioMm 30°, Bropoii — 60°. HagayibHbIe CKOPOCTU OCKOJIKOB OJINHAKOBBI
u papHbl v. Omnpemennre MaKCUMaJIbHOE PACCTOSTHUE, Ha KOTOPOe OHM yaajaTrcd apyr or apyra. Co-
[IPOTHUBJIEHUEM BO3JIyXa IpeHeOpedb. YCKopeHue cBOOOIHOIO MMajIeHus g.

Y
(1-gr)e
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1.6.24. (Bcecub., 2022, 10) Kapycenab Bpamaercs cO CKOPOCTHIO
N oboporos B cekyHIy. Ha Kpato kapycenmu Ha paccroguun R or ocu
BpallieHnst cTouT desioBeK. C Kakoil CKOPOCTBIO U OTHOCHUTEIHLHO Ka-
pyce/in Hy?KHO OPOCUTH KaMeHb, ITOOBI OH IpOJIeTeT HaJl IEHTPOM
KapyceJil 1 I0CJIe TOBOPOTa KapyceJd Ha IOJOBUHY 0060poTa yIaa B
PYKH OPOCABIIEMY €ro 4e/I0BeKY! YCKOpeHHe CBOOOIHOIO IIaIeHus (.
CompoTus/jieHIEM BO3/IyXa M Pa3MepOM YeI0BeKa MpeHeOpetb.

Z(%) +F+ z-“)z(NHZ)/\ =n

1.6.25. («Kypuamos», 2022, 10) BoBa y4acTByeT B COPEBHOBAHUX IO CTPEJILOE U3 JIyKa, TJIE €My
HY2KHO TIOPa3uTh 1esib Ha paccroguun L = 200 m. Ilox kakuMm yriiom « K ropusonty Bosa mosnken
CTPEJISTH U3 JIyKa, YTOOBI MTONacTh TOYHO B cepenuny mutienn’! [Ipu Hars:xenun jiyka padbora Bosbr
pasaa A = 500 x, KIIJI smyka n = 0,17. Macca crpenst m = 54 r. B MomeHnT BbICTpesia cTpesna
naxoautes Ha h = 70 e Boirte enTpa Mutiiean. COmpoTUBIEHNEM BO3/IyXa IIpeHeOPedb. YCKOPeHUe
cBobosiHOTO naJieHns g = 9,8 M/ c?.

’ 60 ~ Tos0d ‘g ~ Toso0d ‘

1.6.26. («Dusmex», 2022, 10) PeitepBepK Maccoil m = 2 Kr cTapTyer MOcJe MIHOBEHHOI paboThI
JIBATATENIA C MOPU3OHTAJILHONM MOBEPXHOCTH, JIETUT BEPTUKAJBLHO BBEPX U Pa3pPbIBACTCA B BBLICHICH
TOYKE TPACKTOPHU Ha MHOMKECTBO OCKOJIKOB, KOTOPBLIE JIETAT BO BCEBO3MOXKHBIX HAIIPABJICHUSAX C
OJIMHAKOBBIMU 110 BeJIMYUHE CKOPOCTAMU. BbicoTa Touku paspeiBa H = 65 M. Ha zemuno ockosiku
nagaoT B Tedenue 7 = 10 c.

1. Haitnmure nauanibuyto ckopocthb V) deitepBepka.
2. Haitnure cyMMapHYI0 KHHETHYECKYIO SHEPruio /' OCKOJIKOB Cpa3y IOCJe B3PBIBA.

Vekopenue cpobojnoro nagenns g = 10 m/c?. ConpoTupieHne Bo3lyxa cuuTafiTe IPeHeOPEsKUMO
MaJIbIM.

’m]:/ 005z = ,(55) w = M (¢ /W 9g ~ Hbg/ = A ‘

1.6.27. («Qusmex», 2022, 10) Kamenb GpoliieH ¢ HEKOTOPOIi CKO-
poctbio Vo mog yriom o = 45° k ropusonty (em. puc.). Makcn-
MaJibHas BbicoTa rojera kKamas H = 10 m. B konrme mosiera kKa-
MEHb MaJIaeT Ha TOPU30HTAJIbHYIO KPBIIIY, BBICOTA KOTOPOM HAa/I
TOYKOM cTapTa h = 7 M.

1. Haiture Hav9aIbHYIO0 CKOPOCTDb V() KaMHSI.

2. Haiigure cos 8 (eM. puc.), 371ech [ — yroJi, KOTOPBI BEKTOP CKOPOCTH 06pasyeT ¢ TOPU30HTOM
B MOMEHT 3aBeplleHus HoJera. Yckopenue cobonoro najenus g = 10 m/c?. Cuity conporus-
JIEHUSI BO3/lyXa CUuTaiite mpeHedpe:KnMo MaJIoil.

Q80 & % = gsod (g o/w g = g6y = 04 (T
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1.6.28. («Qusmex», 2023, 10) Msau, nocjaHHbIl TEHHUCHCTOM BEPTUKAJILHO BBEPX, MOJIHUMAETCS
Ha MaKCHUMaJIbHYIO BbICOTY 3a 1 = 2 c.

1. Haityiure Ha9a/IbHYIO CKOPOCTDH V() Ms4a.

2. Tennucucr nocbutaeT MAY ¢ HAYAJIBHOI CKOPOCTHIO Vj T0JT pa3IMYHbIME YIJIaMU K TOPU30HTY
B HAIIPABJIEHUN BBICOKOI BEPTUKAJILHON CTEHKHU, Haxojsdielics na paccroguun S = 20 M or
MecTa 6pocka. Ha kakoit MakcuMaJjbHOM BbICOTE h MY yIapuTcs B CTEHKY?

Yekopenue ceobonoro nagennsa g = 10 m/c?. Msu JIBUZKeTC B IJIOCKOCTH TIEPIIEH MK Y ISIPHOI
crenke. CoOIPOTHBIIEHNE BO3/lyXa CUUTAiTE TPEHEOPEKUMO MaJsibiM. Bce BBICOTBI OTCUUTHIBAIOTCA OT
TOYKH CTapTA.

b
wor = (% szLb’> ¢0=1y (g o/m 0z =06="CA (1

1.7 JIBM2>KeHHUe 1Mo OKPY>KHOCTH

,B;OHOIIHI/ITG.HBHBIG 3aJla4dl — B JIUCTKE /IBI/I}KGHI/IG 110 OKPYZKHOCTH.

1.7.1. (Bcepoce., 2021, 1119, 10) Bo ckoibKO pa3 mepuoj; 06parieHnsi 9acoBoii CTPEJIKH 1acoB 00JIb-
I11e, 9eM MePUO/] BPAIEHUsST MUHYTHOW CTPEIKN?

1. B 3600 pas;
2. B 60 pas;

3. B 24 pasa;
4. B 12 pa3z;

9. OIWHAKOBBIM.

1.7.2. (Bcepocce., 2022, 119, 10) Paguyc okpyzkHOCTH R, ONUCHIBAEMOiT KOHIIOM MUHYTHO# CTPEJIKH,
B 2 pasa 0oJibIlle paJinyca OKPYKHOCTH 7', ONUCHIBAEMON KOHIIOM YacCOBOH CTPEJIKM MEXaHUIECKUX
qacoB. Uemy paBHO OTHOIIIEHME MOJYJIsS BEKTOPa CpEeJIHEHl CKOPOCTH KOHIA MUHYTHOH CTpENKN K
MOJLY/II0O BEKTOpa CpeJaHell CKOPOCTH KOHIA YacoBOil CTpesiKu Ha wHTepBaJsie BpeMenu or 12:00 1o
18:00 ojHUX 1 TEX Ke CyTOK?

1. 60;
2. 120;
3. 0;
4. 2.

1.7.3. (Bcepoce., 2021, 1119, 10) TopusoHTaibHas Kpyrias
BUHUJIOBas ILUIACTUHKA BPAINAETCA C IMOCTOAHHON yIJIOBOIL

CKOPOCTBIO BOKPYI' HEIIOABUXKHOU BEPTUKAJILHON OCH, IIPO-
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xodAIIeil yepes 1meHTp miaacTuaku. Hajr miacTuHkoit 3akper-
JIEHBI JIBE TIATIETKH C KUJIKOCTSIMHI KPACHOTO W CUHETO IIBETA.
W3 kaxk10it mummeTKn Ha MJIACTHHKY MTaJIaeT BEPTUKATBLHO TI0
nBe Karum. [IpoMexKyToK BpeMeHM MeKy IMaJleHusIMU Ka-
neJib KpacHoro 1sera paseH t = 0,27 c. Ha npuBenéanom
pUCYHKe, CHAOKEHHOM MAacIITabHOl ceTKOi, n300pazken yda-
CTOK IIJIACTUHKH CO CJIeJlaMu Kpacku (BuL cBepxy ). KpymnHbie
CJIeJTbI OCTAJINCh OT KPACHBIX Kallesib, a MeHbIIIHE 110 pa3Me-
Py — OT CHHHX. 3a BpeMs MeXKJy MaJIeHUSIMU KPACHBIX Ka-
IeJIb IJIACTHHKA CJIesIaia MeHee OJHOr0 MOJIHOIO 000opoTa.

1. MokHo i1 Ha OCHOBAHWY CBEJICHUM, IPUBEIEHHBIX B YCJIOBUU 3a/a491 OIIPEJIE/INTD HAaIlpaB/IeHEe
BpallleHns IJIACTUHKHU?

2. Ompejesire yriioBy0 CKOPOCTh BpallleHus IacTuHKE. OTBET BbIpasuTe B paji/c, OKPyIJInTe
JIO TIEJIOTO YHCJIA.

. (g ‘xem (1
1.7.4. (Bcepocc., 2022, M3, 10) ABTOMOGIIb ABUKETCS 110 TOPH30HTAJIBHO 1
KPYTOBOIl Tpacce ¢ mepeMeHHON CKOPOCThIO. BEKTOPBI yCKOpeHUsT aBTOMOOM/TsT
B IISITH PA3JIMYHBIX TOYKAX [TOKA3aHbI HA PUCYHKE (YeThIpe HEHYJIEBBIX BEKTO- 2
pa UMET OIMHAKOBYIO JUINHY ). B Kakoil n3 9THX TOYEK CKOPOCTh ABTOMOOHISE 5
HAMOOJIBIIAS 110 MOJLYJIIO?
1. 1;
4 3
2. 2;
3. 3;
4. 4;
5. 5.

1.7.5. (Bcepocc., 2023, M5, 10) Benocuneauct ABUKETCsI ¢ TOCTOSHHON CKOpOCThIO 20 KM/d 110
JUIMHHOM 1psMoii nopore. Koséca Bemocuiea npu 3ToM Karares 6e3 IpocKaib3biBanus. Cpeanss
IyTeBas CKOPOCTb TOYKHU 000/1a KOJIeca 3a OJUH 4ac JBUKCHU:

1. GoubIe, uem 23 KM/ ;
2. Gosbirie, yeM 21 KM/4, HO MeHbIIe, YeM 23 KM/ d;
3. Goubre, yem 18 kM/4, HO MenbIie, dem 21 Km/q;

4. memnbIne, deM 18 Km/4.
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1.7.6. («Hadeotcda snepzemurus, 2020, 10) BuyTpeHHee KOJIBIO IMAPUKOMOIIIMITHIKA PaJILyCOM
R = 4 cm 3akpemieno Ha ocu O TOKaApHOrO CTaHKA. BHeIIHee KOJIBIO HOAMIMIIHUKA 3aKPEILICHO
HEeIIO/IBU2KHO Ha KOpHyce CTaHKa. I_UapI/IKI/I IIOAIIINITHNKa NMEIOT pa,m/lyc r = 1 CM U1 KAaTAdTCd 110 BHYT-
pPEHHEMY M BHENIHEMY KOJIbIaM 0e3 mpocKaub3biBanusg. CKOJIbKO 060poToB BOKpPYT ocu O cIeraroT
HIAPUKHU 38 BPeMs OJIHOr0 060pOTa BHYTPEHHEro KOJbla?!

erodogo 7¢()

1.8 Macca 1 JIOTHOCTD
HormoymHuTeIbHBIE 3aJa9d — B JIUCTKe Macca 1 IJI0THOCTD.

1.8.1. (Bcepoce., 2023, M3, 10) B kybudeckoii 06bEMHOIICHTPUPOBAHHON KPUCTAJIHIECKO PEIéT-
Ke 9JIEMEHTAPHOI sTIefiKOil siByisteTcst KyD, BO BCEX BepIIMHAX KOTOPOrO U B IeHTpe (Ha IepecevdeHnn
[IPOCTPAHCTBEHHBIX JIMATOHAJIEN ) HAXOUTCs 110 oJHOMY aroMy. CKOJIBKO B CPEJIHEM PUXOJUTCS aTo-
MOB Ha OJIHY AYEHKY 9TON KPUCTAJINIECKON perméTku?

1. 1;

1.8.2. (Hnorcenepras osumnuada, 2021, 10) Tpu omuHAKOBBIX COCY/Ia MOJTHOCTHIO 3AII0JTHEHBI TPEMST
JKUJIKOCTSIME. B 0THOM M3 HUX COMEPKUTCA Macca m KUJIKOCTU 1, BO BTOpoit — Macca 1,8m KuaKo-
cTH 2, a B TpeTbeil — Macca 1,6m cmecn xuakocreir 1 m 2. Haiitn maccy kKujakoctn 1 Bo Bcex Tpex
cocyiax.
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1.8.3. (Osumnuada KDY, 2023, 10) Ilruna, BelcuzKuBas KJIQJKy UL, 3aMETUIA, YTO €€ OKPYKaeT
IUTIOTHBIN poil Mesnkux morek. OHa TpuyMasia CIeIYIONIyI0 CTPATEIHI0 «OXOThl» HA HUX: OTPBITH
KJIIOB, a 3aTeM, JIOXK/IaBIIICh KOTJIa MOIIKKA CAMU B HEro 3aJIeTsT, ObICTPO 3aKPbITh €r0 U IIPOTJIO-
TuTh 3a 0,5 cekyH (K/I0B B 9T0 BpeMs 3akpbiT). Olenure KoiamdecTBo Momiek B 1 M%) ecotu nTuna
TaKUM CIIOCOOOM CMOTJIa HOoiMaTh 5 I MomeK 3a 12 "acos. Maccy OQHOI MOIIKM HPUMUTE 3a 2 M,
06'beM OTKPBITOTO KiioBa IITuIb! 27 cm®. CUuTaTh, UTO MOIIKA MEHAeT HAIIPABJICHUE CBOCTO JIBUKE-
HUS CJIyJaiiHbIM 00pa30M Ha MacIiTabe pacCTOSHUM, 3HAUNTEIbHO ITPEBLINIAONIIM pa3Mep KJoBa, 1
JIBHZKETCS CO CPEJIHEl CKOPOCThIO 3 ¢M/c.

1.8.4. («Illae 6 6ydywees, 2021, 10) Vimeercst HEpaCTBOPUMBI B KEPOCHHE MOJIAUCIIEPCHBIH (C da-
CTUIIAMHI Pa3HBIX Pa3MepOB) TOPOIIOK M3 MaTepralia HeM3BeCTHOl mioTHocTH. HachiHast II0THOCTh
(oTHOIIEHME Macchl K 3aHUMaeMOMYy IIOPOIIKOM obbeMmy) MaTepuasa pasua 1450 kr/m®. Cpeuss
IJIOTHOCTH MaTepuasia, 3aJUToro KepocunoMm — 1950 kr/m3.

Haitjiure mioTHOCTL MaTepuasa. ILIOTHOCTL KepocuHa NPUHATL paBHoit 800 Kr/m3.

g/ L98E

1.8.5. («Illaz 6 6ydywees, 2021, 10) Vmeercss HepacTBOPUMBI B KEPOCHHE HOJIMIUCIIEPCHBI (¢ Ta-
CTUIIAMHI PA3HBIX Pa3MepOB) MOPOIIOK M3 MaTeprajia HeM3BeCTHOI mtoTHocTH. HachinmHast II0THOCTS
(oTHOIIEHNE Macchl K 3aHUMAeMOMY ITIOPOIIKOM o0bemy) MaTepuaya pasua 1450 kr/m®. Cpenuas
IJIOTHOCTH MaTepHuaJsia, 3auToro Kepocunom — 1950 xr/m3.

[L10THOCTH KepocHHa MPUHATH paBHOit 800 Kr/m>.

Haiisure nosm0, 3aHIMaEMyI0 MATEPHAJIOM B 3aCHITAHHOM UM OObeme (KO3(hD(MUIIMEHT 3aI0/IHe-
HUsT ).

’ % JLORINHMHBE 9INOLQO WOHHRIIIORE 9 H’eHdQL'Q]/\[

1.9 3Bakonnl HbroToHa

,HOHOJIHI/ITGJH::HI)IG 3a/Ja411 — B JIMCTKE Sakonsl Herorona.

1.9.1. (Bcepocc., 2021, 119, 10) Ha pucynke nzobpazkeHbl rpa- a, mic? 4
(buKHM 3aBUCUMOCTH MOJLYJIsT YCKOPEHUS ¢ OT BPEMEHU t T TPEX
TeJ1, IBUKYIIUXCA BIIOJIb psiMoii. Ha kakoe u3 9Tux Te1 aeiicTBy- 20 l 2
€T YMEHBIINAIOAsICs CO BpeMeHeM cusa’
10}~
1. 1 2
2. 9. 0 10 20 30 /¢
3. 3;

4. HeT TaKoro TeJa.
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1.9.2. (Bcepoce., 2020, M3, 10) Hebosbimoe Teno mMaccoii
m Cbe3KaeT 10 M300parKEHHOI Ha PUCYHKE IJIAIKOM II0-
BEPXHOCTH, HE OTPHIBAsICh OT HeE. B KaKOM IOJIOXKEHIH CHIIa
peaknuu, JefCTBYIONAas Ha TeJI0 CO CTOPOHBI MMOBEPXHOCTH,
MaKCHUMaJIbHA, & B KaKOil — MUHUMAaJIbHA?

A) B nonoxkenun 1 MakcUMasbHA, a B MOJOXKEHUH 2 —
MUHIMAaJIbHA

B) B mosioxkeHnn 2 MakCHMaJbHA, & B MOJOKEHUH 3 —
MHUHUMAJIbHA,

B) B nosoxkenun 3 MakCHMajbHA, & B HOJIOKEHHN 2 —
MUHUMaJIbHA

I') B mosoxkennn 1 MakcmmaJsibHa, & B IIOJOXKEHUH 3 —
MUHUMAaJIbHA

) ommHakoBa BO BCEX CJIyUasiX

1.9.3. (Bcepocc., 2021, M3, 10) Ha auarpamMme 3aBUCHMOCTH
MOJIYJISI YyCKOPEHHsI @ TeJa OT IPUJIOKCHHONW K HeMy CHibl F
U300pazkeHbl IATh TOYeK, KOTOPbIe COOTBETCTBYIOT Pa3HBIM Te- 1 2
naM ¢ HoMmepamu oT 1 10 5. Kakme ns sTux Tesr 06/1a1a10T O1u-
HAKOBOIl INIOTHOCTBIO, €C/IM 00LEMBL BCEX TeJI OJIMHAKOBLI? 5

ar

1. 1u2;

2. 4ub: e o3

3. 2m4; >
4. 1,3 u b;

5. 2,4mb5.

1.9.4. («Hadeoscda snepeemurus, 2020, 10) Ha OTKpbITOil MOCKOBCKON MHXKEHEPHOH KOH(bEpEHIINH
mKoJILHUKOB «[loTenimasty, Koropas exeroano mpoxoautr B HIIY «M3W», yuammecs 10-ro kiac-
ca JIEMOHCTPHUPOBAJIM SKCIIEPUMEHTAJIbHYIO YCTAHOBKY JIJII M3YUEHUsI 3aKOHOB HJeabHOrO rasza. B
BEPTUKAJIBHOM COCYJIEe OHU ITOMECTUJIN TSIZKEBII MOPIIeHb, KOTOPHII MOI' IIepeMeIaThCsd TPaKTHIe-
cku 0e3 Tpenud. [loj moprmHeM B cocylie HaXOJUJICA BO3AYX, JABJIECHHE KOTOPOTO OTINYAJIOCH OT
aTrMmocdepHoro. B HagabHBIIT MOMEHT IOpINEeHb OBLT 3aKpeiieH. [locae ocBOOOXK IeHUsI ITOPIITHS OH
HaYUHAJ [IePEMeIIaThcsd ¢ HEKOTOPBIM yeKopeHueM. [IIKOIbHUKE MBITAINChH ONPEIeTUTh, U3MEHUTCS
JIM BEJIMIMHA 3TOTO YCKOPEHUsI, €CJIM Ha MOPIIEeHb IOJIOXKUTh Ipy3. Kakoil pe3ysbTaT OHU MOy YU !
OObsicHETE CBOIl OTBET.
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1.9.5. («Illaz 6 6ydywees, 2021, 10) Jdpa rpysa maccamMmu m u 2m, COeJMHEHHBIE JIETKOIi MDY KIUHOM
JKECTKOCTH Kk, TOJIBEIEHBI K MOTOJKY ¢ moMoIibio HuT H (em. puc.). C KaKuMu yCKOPEHUsIME HATHY T
JIBUTQTHCsI TPY3bI, ecin HUTH H mepekedn?

2m

’0: o ‘o/m g = bg = o

1.9.6. (Bcecub., 2018, 10) [Ipe HaJeThIX Ha JIETKYIO HE3aKPEIIEHHYIO CIIUILY OYCHHKI
C MacCaMu 1M ¥ My CBA3aHbI HUTHIO U HeeOPMUPOBAHHON MIPYKUHON O/JMHAKOBOIT
JUIMHBL 2L v JiekaT Ha POPU30HTAJIBHOM cTojie (Ha pucyHKe Buj cBepxy). C Kakoi
OPU30HTAJILHOM CHJION HYKHO TSIHYTH 3 CEPEJIMHY HUTH, YTOOBI HUTH U IIPYKUHA
obpa3oBaJIl MPABUILHBIN TPEyroJabHUK? 2KecTKOCTh NpyKUHbI k, TPEHUS HET. {f

z T Cw Tw _
gt + twlw A+ W Y g T4 = o

1.9.7. («@opmyaa Eduncmsas / «Tpemve mocauesemues, 2022, 10) B koume 21 Beka, coriacHo
IIPOTHO3aM HEKOTOPBIX Y(OJIOTOB, OYIeT OCYIecTB/IeHa JacTudHas Kojgonu3amnusa Mapca. Ecrecrsen-
HO, 9TO KOHTAKT C MPapOIMHOH 3eMJIEHl OyieT pe/InoiaraTb u MpOBEJIeHIe CIIOPTHBHBIX COPEBHOBA-
HUI MEXKTy 3eMJIAHAME U KOJIOHHCTAM.

[IycTh B mporpaMMy MeXKILTAHETHOW OJIMMITHA bl BKJIIOUYEHbI MIPBIKKU B BBICOTY. 3eMJistHrH VBan
(macca 70 kr, poct 185 cM, BbIcoTa TOUKH IeHTpa Macc 130 ¢M) IpbiraeT Ha MaKCHMAJBHYIO BBICOTY
250 cm crrocobom «bocbepn oty (¢ MOT0KEeHIeM TIEHTPa MaCcC IIPU IPbIKKE Ha 15 ¢M HIXKe TIaHKH,
a TepeJi TOTIKOM TIporcxoauT crudanme Horn Ha A = 30 cum). Kakoro MakCHMaIbHOTO pe3yJibraTa OH
MOYKET OKUJIATh B MAPCHAHCKUX YCJIOBUSIX, €CJIM YCKOPEHHE Ha ero MOBEPXHOCTU B 2,5 pa3 MeHbIIe,
JeM Ha 3eMJIe.

IIpumeyanue. CauraiiTe, 9TO XapakTep JBUXKEHUs HE MEHHAETCd IpH CMeHe IiaHeTbl. OTBeT
nafiTe ¢ ToaHocTbo 10 10 cM.

1.10 TI'paBuranus

,Z[OHOJIHI/ITGJH)HI)IG 3a/a41 — B JIMCTKE FpaBI/ITaHI/IH.

1.10.1. (Oaumnuada K@Y, 2019, 10) Nuxkenep JleBmos u300pes MAIUHY, CIIOCOOHYIO JBUIATHCS
C TIOCTOSIHHOM CKOPOCTBIO V' = 36 KM/4 B BepTUKAJIHLHOM HAINPABJIEHUH, €CJH CTAPTOBATH C SKBATO-
pa. B mammny BcTpoeHa cucreMa 0e30IaCHOCTH, KOTOPasd OCTAHOBUT €€, ec/IU IepecTaHeT ONyIIaTh
HpHUTAzKeHue K 3emye. depes CKoIbKO Bpemenu 1o upousoiiner? Pamnyc 3emimm R = 6400 K.
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1.10.2. («@opmyaa Eduncmeas / « Tpemve mucavesemues, 2022, 10) Ecin 661 macca 3emin Bo3-
pocita 10 mostoBuHbI Macchl CoJtHila 6e3 n3Menenus paccrosganeM Mex 1y CosaieM n 3eMJéi, TO Kak
6[)1 U3MEeHMJJIaCh JAJIUTEJILHOCThL 3€eMHOI'O FO,H&?

’ eeed G'1/N 4 9O UIIIHONA

1.10.3. («Ilae 6 6ydywees, 2021, 10) Tpu KOCMUIECKUX TeJIa MACCHI 1M KaZKJI0€ JIEKAT B OJJHOM I1J10C-
KOCTH U HaXOJISITCS B BEPIINHAX PABHOCTOPOHHEI'O TPEYTOIbLHUKA, COXPAaHSd 3Ty KOH(MUIYPAIUIO B
IIporiecce BpallleHus BOKPYT obiero merTpa Macce. [leprnom Bpalenns 9Toil cucTeMbl U3BECTEH U pa-
Ben 1. Ompenenure paccrosaue [ MeXIy TeJaMu, CINTas ero MHOTO OOJIBIINM pPa3sMepOB CAMUX

TeJI.
Ly A
szoe e T

1.10.4. («Illaz 6 6ydywees, 2022, 10) Tne-to Bo BeesieHHOl YeThIpe TOYEUHBIX Tejia OJUHAKOBOI
MaCChI M, JABUXKYTCSA € TTOCTOSTHHBIME 110 MOJLYJ/II0 CKOPOCTSIMHE v. B Iporiecce JIBUKEHUs TeJia OCTaloTCs
BCe BpeMs B BepIIMHAX KBaJpaTa, JeXKalllero B OJHON M TOo#l Ke IIOCKOCTH. eMy paBHa JIIHHA
CTOPOHBI 3TOr0 KBajIpara’ Cunraiite, 9To B 3TOI 0bacTu BeesleHHoit Ha JJaHHBIE TOYEYHBIE TejIa HE

,ZLGIU/ICTBYIOT HUKaKHue Jpyrue ChuJibl, KpoMe CHJI CcOOCTBEHHOT'O I'PaBUTAIIMOHHOI'O IIPUTAZKEHU .

fakad _

(é/\ +T7)71LD -

1.10.5. («laz 6 6ydywees, 2023, 10) s uccienoBanus HEKOTOPOIi IJIAHETHI IO KPYTOBOil opbuTe
BOKPYT Hee C IMOCTOSTHHOM CKOPOCTHIO JABUKETCS MCKYCCTBEHHBIN CIIyTHUK, COBEPIIas MOJIHBIA 060pOT
3a Bpems 17 = 4 qaca. B pesysibraTe ManeBpa CIyTHHUK IIEPEXOJUT Ha JPYIYIO KPYTOBYIO OPOUTY, Ha
KOTOPOI1 €ro CKOPOCTh YBeJIMIMIach B 2 pa3a. Kak u Ha CKOJIbKO YaCOB M3MEHUJICS IIEPUOJT OOPAIICHUST
CIIyTHUKA TI0 HOBOI opbuTte?

’ h G‘'¢ = [V ®H BOLUIM9IHOWA roude]| ‘

1.10.6. (Oaumnuada K@YV, 2019, 10) B pakere, B3jeraorieii BEpTUKAIBHO BBEPX C IIJIAHETHI MaC-
col M u paguyca R ¢ MOCTOSHHBIM YCKOPEHUEM @, HAXOJIUTCA MaTeMaTudecKnii MagTHUK. Ha Kakoii
BbICOTE h HAJ| TOBEPXHOCTLIO ILIAHETHI IIEPHO/] KOJIeOaHNl MaTeMAaTHIeCKOIO MaATHUKA CTAHET TAKUM
’Ke, KaK ¥ B paKkeTe, HEellOJBUZKHO CTOSIIeH Ha IIOBEPXHOCTH ILIAHETH?

H_Z/I—<Mi’o B %> =

1.10.7. (Oaumnuada KDY, 2020, 10) Kocmudeckuii Kopabyib Bpalaercs o Kpyrooii opoure Bo-
kpyr CosHna Ha ToM ke paccrognmu Rz = 1,5 - 10% ku, uro u 3emasa. OH mepexouT Ha Jpy-
rylo Kpyrosyioo opbuty Bokpyr CoJiHIla, pajnyc KOTOPOH COOTBETCTBYET pajauycy opoutbl Mapca
Ry = 2,3 - 10® xm (B janHOf 3aj@aue Mbl JIJIst IIPOCTOTHI TIpeHebperaeM SKCHEeHTPUCUTETOM OpOHT
Bemsm 1 Mapca). Cosepinast 5T0T MaHEBDP, OH KPATKOBPEMEHHO BKJIIOUYAET JBUTATEIN JIBAYKIIBL B
MOMEHT BpeMeHn t1 Ha paccrosiaun ot CojyiHnia R3 1 B MOMEHT BpeMeHU to Ha paccrogauu oT CostH-
na Ry, Ipu 9TOM HAIpaBJIeHUE TATW BBIOMPAETCS 1O KacaTeJIbHOW K COOTBETCTBYIONIECH KPYyTroBOi
opbure. B MomenT Bpemenu t; Kopab/ib HaxoiuTcsa Hejpaseko or 3emun (B macirabax CosrHedHOI
CHUCTEMBbI), a B MOMEHT BPEMEHH ty OH JIOJIZKeH okasaThest BOm3n Mapca. Eciu conocrasurs Costairy
Touky S, 3emite Touky F, a Mapcy M, maiigure yron ESM B momenT Bpemenu tq. [Ipu pemennn
33141 CJIe/IyeT NpeHedpevdb N3MEHEHHEM MacChl KopabJisd B Iporecce PabOThI JIBUTATEIA U I'PABUTA-
et Becex Tej1, Kpome CosHIIA.
VYkazanwue. [Ipu perrenun 3a/1a9u MOryT OBITH ITOJIE3HBI 3aKOHBI Kerepa:

1. Kaxkas mranera CoJIHETHON cUCTEMbI OOpAIaeTCs 10 SJLIUIICY, B OJIHOM U3 (POKYCOB KOTOPOI'O
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naxoaurcs CoJHie.

2. Kazkmas mianera JBUKETCS B IJIOCKOCTH, MpoxXojdieit depes3 nentp CoJsiHia, IpudéM 3a pas-
HBIE IIPOMEXKYTKI BPEMEHH paJuyc-BeKTOp, coequusitonuii CoJlHIle U IIaHeTy, 3aMeTaeT co0oit
paBHBIE TLITOIA/IH.

3. Ksajgparnl nepnomos obpartnenus 1iaHeT BOKpPYr CoJiHIIA OTHOCATCSI, KaK KyObl OOJIBIINX I10-
Jiyoceit opOUT ILIaHEeT.

v LAY (AN _
z~(z/g(w8+gg) I)M—J/\[SEW

1.10.8. («Iloxopu Bopobwvésw, 2opwi!», 2023, 10) Komera Bpamaercs 10 3JUIMITHIECKON opbuTe, Ha
KOTOpO#1 MakcumajibHoe paccrosiaue 0 Cosana B 9 pa3 0oJibllle MUHUMAJIBHOIO, & MUHUMAJIbHAS
CKOPOCTh KOMETBI paBHa 6 KM/c. Hemy paBHa MakCHMaJbHas CKOPOCTh KOMETHI Ha 9TOil opbure?
OTBer 060CHOBATD.

‘ D/W)I pg = Ullipg = Xeupy ‘

1.10.9. («Ilokopu Bopobvéev. 2opwvi!s, 2023, 10) TlomoxureanHO 3apsizKeHHbIl HOH JIBUZKETCS 110
SJUTUITHYECKON OpOUTE BOKPYI MAJIEHLKOTO OTPUIATETHLHO 3apAKEHHOTo Mapuka. /IBukenue mpo-
UCXOJIUT B BaKyyMHOII KaMepe OoJibiioro pasmepa. Ha nepsonavasibHON opOUTEe MAKCUMAJIBLHOE Pac-
CTOsIHUE OT IIApUKa JI0 MOHa ObLIO B 8 pa3 0oJibllle MUHUMAJILHOTO. 3aTeM B TOYKE OpPOUTHI, HA
KOTOPO# 9TO pacCTOSTHUE MUHMMAJIHHO, YCTAHOBUIA HEOOJIBIINYIO YCKOPUTEIbHYIO KaMepy, KOTOpast
He M3MeHseT HallpaBJeHne JIBUKEHNUS MOHA, HO IPHU KayKJIOM IIPOXOK/IEHNN yBETNINBAET €ro MeXa-
HUYECKYIO SHEPTUIO Ha OJIHY U Ty ke Beamduny. [locse mepBoro mpoxoxKaeHnst KaMepbl COOTHOIIEHUE
MaKCUMAaJIbHOIO U MUHUMAJBLHOTO PACCTOSHUI MEK Iy MOHOM U IMIAPUKOM yBEIUIUI0CH 110 9. Kakum
CTAHET HTO COOTHOIIEHUE IOCJIe H-TO MPOXOXKJIECHUS MOHOM ycKopuTeibHoit Kamepswr! [locse kakoro
10 CUETY IPOXOXKJICHNS MOH He BepHETCcs K Kamepe? [lorepn Ha cOpoTHBIIEHUE CPEIbl OTCYTCTBYIOT,
OTePSIMU Ha U3JIydeHue npenedpednb. Pajumycsbl KpUBU3HBI SJIIUIICA HA KOHITAX OOJIBIION a 1 MaJioii b
noJryoceit pasubl b?/a u a®/b cooTBETCTBEHHO.

1.11 Cwnna ynpyroctu

,HOHOIIHI/ITGJH)HI)IG 3ala4l — B JIUCTKE Cuna YIIpYI'OoCTH.

1.11.1. (Bcepoce., 2022, M3, 10) Hepersuublii 6pycok maccoii 2m

HIPUKPEIISIOT K MOJIBEIIeHHOM BePTUKAJIBHO JIETKOW pyKuHe (pu-

CYHOK CJI€BA), B pe3yJibrare 4ero eé JJIMHa yBeJuduBaerTcs Ha L.

BareM OPYCOK PacIuINBaIOT Ha JIBe OJMHAKOBBIE YaCTH, MACChI KOTO-

PBIX PaBHBI M, & IPYKUHY pa3pesaroT mnorojaM. [locse sToro cobu-

pPArOT HOBYIO KOHCTPYKIINIO, IOKA3AHHYIO Ha pucyHke cupasa. Cym-

MapHasi jedopMaris IPYKUH BO BTOPOM CJIydae OKa3ajach PaB- 2m
Hoit Ly. BuibepuTe npaBuiibHOE yTBEPKIECHUE.

m

m

1. L1 = LQ,
2. Li > LQ;

3. Ly < L.
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1.11.2. (Unorceneprasn orumnuada, 2021, 10) e npyKuHbl ¢ Ko3b- %/2 i
dbunmenramu xéctkoctu 3k/2 u k COEIUHEHBI «IIOCIEI0BATEIBLHO. F(9)
O uH KoHel, KOMOMHUPOBAHHON IPYXKMHBI IPUKPEIIEH K CTEHE, KO A

BTOPOMY IIPHUKJIAIbIBAIOT 3aBUCAIILYIO OT BPDEMEHHU CUIY TaK, 9TO 3TOT

KOHeI[ JIBIYKETCS C IOCTOSIHHOM CKOpOCThIO v (cM. puc.). Haiitu cko-

POCTb TOYKHU COeIMHEHUsT IPYKUH (ToUKa A Ha PHCYHKE) U BHEIITHIOK

cuy F(t) kak QyHKIUIO BpeMeHH, 00eCeqnBaIoILyIo JAHHOE JIBUzKeHNe npyKuH. Maccoil npyKuH
peHedpeUb.

G

1yg = (1) af = ta

1.12 Cwuna TpeHus

,HOHOIIHI/ITGJH)HI)IG 3aladll — B JIUCTKE Cuna TpEeHu:A.

1.12.1. (Bcepocc., 2020, M5, 10) Ha ropu3oHTAIBHOI OJIKE JIEZKUT CTOII-

K& M3 CeMHU OJIMHAKOBBIX KHUT. TpeTbs CBEpXy M BTOpasg CHU3Y HEMHOI'O

BBIJBUHYTHI U3 CTOIKMU, OCTAJIbHbIC KHUTH HMPUKATHI KOPEITKaMU K BEPTH- (( & f
KaJIbHOH cTeHKe. HamMeHnblas ropusoHTabHAsS CUIa, HeOOXOoguMast JI/isi

TOr0, YTOOBI IPUABUHYTH K CTEHKE TPEThIO CBEPXY KHUry, paHa f = 25 H. , F-?
Kakyro naumenbirymo cuity F HYXKHO HPUJIOXKUATH JIJIsi TOTO, 9TOOBI ITPU- b[_

ABUHYTH K CTEHKE BTOPYIO CHU3Y KHI/IFy? Orser BbIpa3uTE B HbIOTOHaX U
OKpPYyIJIuTE A0 IEeJ0ro 4uca.

1.12.2. («Pocamoms, 2021, 10) Ha mepoxoBaToOM TOPU30HTAJIBHOM CTOJIE HAXOJSTCS JIBA TEJIa MAC-
camu m u 2m (m = 1 Kr), cBsi3aHHBIE HeBeCOMOiT HUTKOI. HuTka paspbiBaercs, eciiu K Tesry Maccoii m
MPUKJIQApIBa0T MuHIMaIbHYI0 cuiny F) = 200 H. Kakyro MuUHUMAIBHYTO CIITY ClleyeT MPUIOKITh K
JIpyTOMYy TeJjly 9ToObl HUTB pazopBasiachk! KoaddunmenTsl Tpenns Mex/ 1y TeslaMu U HOBEPXHOCTBIO
OJIMHAKOBBI U paBHBI 1 = (,3.

1.12.3. (Oaumnuada K@Y, 2019, 10) docka jayuuoit L = 4 M CKOJIB3UT 110 TJIaJIKOH TOPU30HTAIBHO
MIOBEPXHOCTHU U HAE3KAET Ha IEPOXOBATHIN yIACTOK, Iie KOI(DMUIUEHT TPEHN MK Ty JTOCKOI U II1e-
poxoBaToit moBepxuocThio u = 0,25. Haiitu BpeMsa TopMOXKeHUs JIOCKHU JI0 OCTAHOBKH, €CJTH U3BECTHO,
49TO JIOCKa HaeXaJja Ha MEePOXOBATHIN yIACTOK JIUIIh YaCTUIHO.

b1 4
PeR T/

1.12.4. («Hadeowcda snepzemurus, 2015, 10) Ha ropusoHTAILHOM CTOJIE JIEKAT KYOUK U YePTerK-
HBII TpeyrobHuK. TpeyrojbHIK CBOEH TMIIOTEHY30i KacaeTcs OJIHOM M3 OOKOBBIX I'paHeil KyOuKa.
Tpeyro/ibHUK HAYUHAIOT JIBUTATH MOCTYIATEIHLHO MO CTOJY C TMOCTOSTHHON CKOPOCTBIO U, TIE€PIIEH M-
KYJISIPHOIT KaTeTy, 00pa3yIoIeMy ¢ THIOTeHy30i yroa « = 45°, Tonkasg Kyouk. OTHOIIeHre CKOPOCTH
TPeyroJbHUKA K CKOPOCTH KyOuKa u/v = \/ﬁ Haiiinre kKoadpdurnmenT Tpenns MexK 1y KyOMKOM U
TPEYTOJIbHUKOM.

_ 0 ZSOZ) z’ll

=71 - =1

1
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1.12.5. («@opmysa Eduncmeas / « Tpemwve mucaveaemues, 2021, 10) Ha cxeme, u306pakEéHHOM
H& PUCYHKE, TSHYT 3a HEBECOMYIO M HEDPACTSI)KUMYI0O HUThH BIPaBO ¢ Hekoropoit cuioii F. Macca
OoJibIIOro KyOmKa B JiBa pas3a 00Jibllle MajeHbKOro. KakuM jgo/KeH ObITh MUHUMAJIBHBIN KO3 du-
[IEHT TPEeHWs MeXKJy KyOMKaMmu i1, 9TOOBI OBLJIO0 BO3MOYKHO CABHHYTH C MecTa OOJIBINON KyOWK?!

Kosdbdunment tpenust Mexk 1y OOJIBITIM KYOMKOM ¥ ITOJIOM DABEH [io.

44

IIpumevanue. Biiokn HeBecoMble, TpEHNE B OCAX OTCYTCTBYET.

1.12.6. (<«Illaz 6 6ydywees, 2022, 10) Ilo ropusoHTATBHON MO-
BEPXHOCTH CTOJIA JIBUYKETCS C MOCTOAHHOW CKOPOCTBIO U JOCKA
C KBQJIDATHBIMU KJIETKAMW; CTOPOHA OJIHOM KJIETKH a = 5 cM
(M. pucyHOK). VI3 ToukM A JOCKH 3aIlyCTU/IN KyCOUeK I[[BETHOIO
MeJIKa, KOTOPBII OCTAHOBUJICA B TOUKe B JIOCKH.

B mavanbHbBIIT MOMEHT CKOPOCTH MEJIKA, % OTHOCHUTEIHHO CTO-
JIa HAIlpaBJIeHA MEPIEHINKYIIPHO BeKTOpYy ckopoctu U. Ortpe-
JIEJTATE MOJLYJIb CKOPOCTHU JIOCKU ¥, €CJu KOI(DPUIIUEHT TpeHust
MexK/y JIocKo#t u MesikoMm i = (0,2. BekTopsl U u U Ha pucyHkKe
n300parkeHbl 6e3 cobJIIoIeHrs MaciTaba Me¥K/ly HUMU.
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1.12.7. (Bcecub., 2015, 10) Ha umeasabHO CKOJIB3KOM JIbJLY JIeXKaT, CONPUKACAICH, JBE OJMHAKOBBIE
nocku. Ha jieBblit Kpaii mepBoil JOCKHU ITOCTaBJIeH MIepOXOBaThIil Opycok. Korma ero ToJIKHy/IH, OH J10-
CTHT IIPABOT'0 Kpas BTOPOH JIOCKU W OcTaJjIcsd Ha HEM. Bo cKo/IbKO pa3 npuobpeTéHHas BTOPOl JTOCKOI
CKOPOCTH OoJIbIIe, YeM y ImepBoii? Macca n pasmep Opycka MHOTO MEHbIE MACChl U JIJIUHBI JOCOK.

g
-_ ] 2
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1.12.8. (Bcecub., 2022, 10) JleBas 1mo0BUHA TOPU30HTAJBHOI 11710
MAJKKA TJIaJiKasl, IpaBas — InepoxoBaras. /IBe ojuHaKoBbIE IIAHOBI
OJTHOBPEMEHHO 3aITyCTUIN HaBCTPedy JAPYT JAPYTY C OJIMHAKOBOI CKO-
poCThIO ¥ U3 Touek A u B OT JIeBOro u IpaBoro Kpast IIONIA/ K.

v
[Tait6er BeTpernyuch B Touke C' Ha paccrostuun C'B = AB/3. Onpe- o—>
JIEJIATE CPEIHIOI CKOPOCTH JIEBOM M IMpaBOil IaiObl Ha IyTH 10 UX A4

Berpeun. Ha rimajikoit wactu crojia TpeHue Imaid o IJIOMAJIKY OT-
CYTCTBYET, Ha IIePOXOBATON YaCTU OHO OJIHOPOJIHOE. PazMepoM 1maiio
1peHedpedb.

gie—Ll oy, (ZNTTL g
g = Ty =8

1.12.9. («Dusmezs, 2023, 10) Cankn 1BayK/(bl PA3TOHAIOT 13
COCTOSHUSI TIOKOSI JIO0 OJHOI M Tol ke ckopoctu V[ 3a oauHa-
KOBO€ BpeMsl.

B nepBoMm citydyae caHKM TAHYT, JIEUCTBYHA ITOCTOSHHOW I10

ol
~
R

MOJIYJIIO CHJIOH, HAIIPABJIEHHOH MOJ YIVIOM (¢ K TOPU30HTY
(cMm. puc.).
Bo BropoMm cityuae Takast xKe 10 MOJIYJIO CHJIA, TIPHJIOKEH-
Hasd K CaHKaM, HalpaBJjieHa ropusoHTajbHO. Ilocse mocrmkenusi ckopoctu Vy jeficTBue BHeIIHE(
CHJTBI IPEKPAITIAETCSL.

1. Haiture K03 PUIUEHT 4 TPEHUS CKOJIbKEHUS CAHOK 110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. Yepes kaxoe BpeMsi T’ 1ocjie mpeKpaIieHust JeiCTBUs CUJIbI CAHKN OCTAHOBSITCS !

Yckopenne cBoboHOro najienust g. CaHKU HaXOMATCS Ha TOPU30HTAILHON 1TOBepxXHOCTH. JIBUKe-
HUE CAHOK IPAMOJIMHEHHOE.

1.13 CsBs3anHble TeJia

,HOHOIIHI/ITGJH)HI)IG 3ala4ll — B JIUCTKE Cagsannble Tea.

1.13.1. (Bcepocce., 2023, M3, 10) Yepes HemoaBUKHBIN OJI0K EPEKUHYTa HEBECOMasl 1 HEPACTSI K-
Masi HUTb. BJIOK He Bpalnaercsd, HO HUTb MOXKET CKOJIB3UTH 110 0JI0Ky. Ec/ii K JIeBOMY KOHILY HUTU
[IO/IBECUTH T'PY3 Maccoit m, a K IIpaBOMYy — Maccoil 3m, TO 3TU TeJia, OTIIYIIEHHbIE U3 ITOJIOXKEHN
paBHOBecHsl, OyJIyT JBUTAThCA ¢ YCKOpeHueM 2 M/c?. Yckopenue cBoboiHOro najienns pasio 10 m/c?.

1. C kakmM ycKOpeHmeM Oy/IyT JBUTATHCSA Tejla MaccaMu 3m u 9m, Mo/BeleHHble K KOHIAaM 3TO
antu? OTBeT BBIpazuTe B M/c%, OKpyTJIATE JI0 JIECATHIX JO0Ieil.

2. C KakuM yCKOpeHueM OyJIyT JBUTAThCSA TeJIa MaccaMy 3m U 8m, MOJBEIIeHHbIe K KOHIIAM TOi
nutu? OTBET BbIpasuTe B M/c%, OKPYLINTE 0 JecATHIX J0JIeil.

[IycTh K JieBOMY KOHILY 9TON HUTH IO/BEIIEH I'PY3 MacCOil 3 KI, a K IIPABOMY KOHITY HUTH ITOJIBEIIEH
rpy3 HekoTopoit maccoit M. IIpu 3ToMm cucTrema HAXOJUTCA B pAaBHOBECHH.

3. Haiijmre MuHUMaIbHO BO3MOXKHOE 3HadeHne Macchl M. OTBer BbIpasuTe B KI, OKPYTJIATE JI0
JECATBIX JIOJIEN.
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4. Haiimure MakcuMaIbHO BO3MOXKHOEe 3HadeHne Macchbl M. OTBer BbIpa3uTe B KI, OKPYIJIUTE JI0
JeCATBIX JIOJIEM.

09 (7 ‘¢'1 (¢ ‘1 (T ‘0z (1

1.13.2. («Bydywue uccaedosamenru — 6ydywee naykus, 2018, 10) K meBomy
KOHILY HUJIeaJIbHON HUTH, MEePeOPOIIEHHON Yepe3 HeBeCOMbIil OJIOK, IOBENIeH
IPy3 MacChl M, a MO MPaBOil YaCTU HUTHU CKOJB3UT C HOCTOAHHON OTHOCUTEIHHO
HUTH CKOPOCTBIO KOJIBIIO Macchl m /2 (cMm. puc.). Haiitu yckopenue rpysa u cury
TpeHusd, JEHCTBYIONIYIO Ha KOJIbIO. YCKOPEHHe CBOOOIHOTO MaJIeHUd § CUATATH

N3BECTHBIM.
o
¢/bwg = dry ie/6 =

1.13.3. (Bcecub., 2022, 10) IBa majileHbKUX Teja, CBI3aHHBIX HUTHIO, YCKOPEHHO CKOJIB3ST TIO TJIa]l-
KOMY CTOJIy IIOJI JIECTBUEM IIOCTOSTHHOM CHJIBI, IIPUJIOYKEHHOI KO BTOpoMy Teity. Ha myTu ciejoBa-
HUSI 9TOM CUCTEMBI TTOABUIICA IIEPOX0oBaThIil yaacToK. [Ipu Bbe3se Ha Hero HaTsKeHUe HUTU CHavdaJ Ia,
yMeHbImIoch Ha Beqmanay AT}, a moToMm yBeqmamioch Ha BeawdauHy AT, OTHOCHTEIBHO HOBOTO
natszkenusi. Oupejieure OTHOIIEHNe KoM (MUIMEHTOB TPEHUSI O CTOJI IIEPBONO U BTOPOTO TeJI.

Ty _ erl
AR/

1.13.4. (Bcecub., 2020, 10) YenoBex Maccoit m HAXOIUTCS HA ILJIAT-
dopme Takoii ke Maccoit m u MoATATUBaET ceds C TTOMOIIHIO CUCTEMBbI
6JIOKOB 110 HAKJIOHHO# IIJIOCKOCTH (yToJI (v K TOPU30HTY ), KAK IMOKa3a-
HO Ha pucyHke. [Ipu kakoii cuite HATSXKeHNsT BEPEBKYM OH HAYHET IIPO-
cKaJb3bIBaTh 110 iardopme? Koaddurment rpenus Mex 1y deioBe-
koM u 1iaTdopmoii p. Tpenue mrardopMbl O IJIOCKOCTH OTCYTCTBYET.
Bepeska HepacTsizkuMasi 1 HeBecoMasi. BJ1oKu HeBecomble. YCKOpeHne
cBODOTHOTO TIAJICHUA (.

1.13.5. («Ilae 6 6ydywees, 2021, 10) Ha riaaaxoit Topu30HTAIBHON TIOBEPXHOCTH PACIIOIOKEHA Me-
XaHUYeCKas CUCTEMa, COCTOLINAs U3 JIByX I'PY30B Maccoil m = 1 KI' U JIByX I'Py30B Maccoit 2m = 2 KT,
n3obparkeHHasd Ha PUCYHKe. BepxHue rpy3bl Maccoil m COeJIMHEHbI HATIHYTON HEBECOMOIl HepacTs-
KuMoit HuThio. Koaddurment tpenus mexy rpysamu m u 2m paed pu = 0,1. l'opusontanbaas
cwia F') neiicTByiomias Ha rpy3 1 paBHOMEPHO yBEJIUUUBAETCS OT OY€Hb MaJIbIX 3HAYEHUH JI0 COBCEM
oosibiux. [Ipu KakoM HamMeHbIeM 3HaYeHuu F' Ipy3 2 HaYHET CKOJb3UTh OTHOCHTEIbHO rpysa 17
[Ipu kakoM 3HaveHun cwiibl I yckopenue rpy3a 1 OTHOCUTEIBHO HEOJIBUKHOI TOBEPXHOCTU CTAHET
paBHBIM a; = 1 M/c?? YeMmy IpH 5TOM 3HAUEHHU CUJIbI £ paBHBI yCKOPEHUS OCTAIBHBIX I'PY30B7

m| 3 2 |m
2m 2m
4 1 —F

VAL SIS SIS LSS LSS SIS

/W Qg0 = % =70 =¢p=2%p [ ¢= (b1 + Ing)w =, ;5/WGg0="
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1.13.6. (Bcecu6., 2023, 10) Ha ropusoHTaIbHON MOBEPXHOCTHU Jie-
KUT JucT Maccoit m. Haj HuM Ha BBICOTE @ BHUCHT ILINTA MAC-
coit M, ynep:KuBaemas KaHATOM, EpPEOPOIIEHHBIM Yepe3 CUCTEMY
610k0B (cM. puc.). CBOGOIHBIN KOHEI[ KaHATa COeJUHEH C JINCTOM U
HAIIPABJIEH MOPU30HTAJILHO. JITMHA IUIMTHI U JucTa b, JINCT JIEXKUT
TouHO 1101 IinTol. Kosdduiiment Tpenns MexK 1y JIMCTOM U OBEPX-

HOCTBIO [4, TPEHUS B JPYIUX YACTAX CHUCTEMbI HET, OJIOKM U KaHAT

HEBECOMbIe, KaHAT HEPACTAKUMBINA. B HavdaabHBIE MOMEHT cHCTEMY

VJIEPZKUBAIOT B HEIOJBUZKHOM COCTOSIHUH, 3aT€M OTIYCKalOT. BJIoK A TAHYT ¢ MOCTOSHHON CHJION,
IIpU KOTOPOU JINCT BBIXOJUT WU3-TIOJ IUIUTHI B MOCJIETHUN MOMEHT ee najeHus. Haiimure sty cury.
Yckopenue cBOOOTHOTO MAJICHUS (.

DN+
(or+q)bwNg

1.14 HakJjgoHHad JIOCKOCTb

I[OHOIIHHTG.HBHBI@ 3a/a4911 — B JIUCTKE Haxksonnast 1mi0oCKoCTb.

1.14.1. (Bcepocce., 2021, M3, 10) Kupnuda maccoit m moKOUTCsI
Ha HAKJIOHHON IIJIOCKOCTHU, COCTaBJIAIOIIEH Yol (¢ ¢ TOPU3OHTOM.
Koadpdbunment tpernsd Mmexk 1y KUPITYIOM U ILJIOCKOCTHIO PABEH /4.
YeMy paBeH MOJYJIb IMOJTHOW CUJIBI PEaKINN, KOTOpas JIefCTBYyeT
Ha KUPIIUY CO CTOPOHBI MOBEPXHOCTHU !

1. mgsina;

2. mg;

3. pmg cos q;
4. mgcos a;

5. pmgsin a.

1.14.2. (Bcepocc., 2021, M3, 10) HebobIoe Tesio JIEKUT HEMOIBUKHO Ha HAKJIOHHOI MJIOCKOCTH
¢ yriom HaksioHa « = 30°. g Toro 4ToObl CABUHYTH €ro ¢ MeCTa JOCTaTOYHO MPUJIOKUTH CUJTY
F) = 1,5 H, mapaaieabHyo IJIOCKOCTH U HAITTPABJIECHHYIO TIOJ] YIVIOM (¢ K «JIMTHUU CKATHIBAHU» BBEPX
BJIOJIb IJIOCKOCTH (eM. puc. 1), man npuaoxuth cuty Fy = 0,2 H nox yrom o K Toii 2Ke JTMHUM BHU3
BJIOJIb IJIOCKOCTH (CM. pHc. 2). YCKOpeHue cBoGOHOTO Tajlenus pasHo g = 10 m/c?.

Puc. 1 Puc.2

1. Ompenesnnre Maccy Tena B Kujtorpammax. OTBeT OKPYIJIATE 0 COTBIX JOJIEN.
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2. Omnpenennre KO3(MOOUIMEHT TPEHUST MEXK LY ILJIOCKOCTHIO 1 TeJIoM. OTBET OKPYIJIATE JI0 JECATHIX
JIOJIETA.

20 (z 'e1'0 (1

1.14.3. (Oaumnuada K@YV, 2023, 10) Bpycok maccel m = 5 Kr
JIEYKUT Ha HAKJIOHHOI IJIOCKOCTH, obpazyromeil yron a = 30° ¢ ro-
puzonToM. Ocu KOOpJIMHAT MPEJCTaB/IeHbl Ha PUCYHKE, OCh Y Iep-
[EeH/IUKYJISIPHA TIJIOCKOCTH pUCyHKA. Kakyo MunuMasbuyio cuiry F
B ILIOCKOCTH Y2 HYZKHO TMPUJIOKUTH, YTOOBI TEJIO CJIBUHYJIOCH C Me-
cra. Koaddurment Tpenns Mexk 1y OPyCKOM U IJIOCKOCTBIO 1 = (0,6.
Cwa F' mampasiiena moj yrioM v = 45° K ocu z. Bremuss cuia
MIPUJIOZKEHA TAKUM 00Pa30M, 9TO OPYCOK JIBUKETCS TIOCTYIIATETHHO.
Vcekopenue cBOGOIHOTO TIaJieHus TpUHATE 3a 10 M/c?.

3 ¢ —¢"
H G0~ DU/ & s A 0w =

1.14.4. (Bcecub., 2017, 10) IlnockocTh 06pasyeT yroJ v ¢ TOPH30HTA-
sb10. C Heé OpocaroT BBEPX IO CKJIOHY MEITOK € TECKOM CO CKOPOCTBIO U
mos yryioM 3 K miiockoctu. Kakoe Bpems t; Memok Oyer JiereThb 110
Bozayxy? Kakoe Bpemsi ty OH OYJeT CKOJIB3UTH 1O ILJIOCKOCTH JIO BO3-
BpaIlleHNs B UCXOMHYIO TOUKY! TpeHus ¢ IJIOCKOCTBIO HET, YCKOPEHUEe
¢BODOIHOIO MAIEHNs ¢, BO3IECTBHEM BO3IyXa IpeHeOpeUb.

’ (vsoo /gurs —outs /g soo)(6/ag) = &3 ‘osodb/guisag = 13

1.14.5. (Bcecub., 2021, 10) Kuun maccoit M ¢ yrioMm Hako-
Ha (v CKOJIB3UT 110 TOPU30HTAJbHON ToBepxHOCTH. Ha HeMm Ha- F
XOJUTCA TEJ0 MaCCOil m, K KOTOPOMY NpUBA3aHa HeBecoMas gl

HEpaCTsKUMas HUTh, IepedpoIlieHHas yepe3 Jerkuii 0JI0K, 3a-
KPEILUICHHBIH Ha KJIMHE. 3a BTOPOil KOHEIl HUTH TSHYT ¢ HEKOTO-
poit ropuzoHTaJILHOM cuytoit. [Ipn Kakoit BeJImImHe 9TOW CHJIBI ////////////////////////A
Opycok He OyJIeT CKOJb3UTh 10 KANHY?! YCKOpPeHHe CBOOOIHOIO

[IaJleHud ¢, TpeHus HeT, KJIMH B IIpolecce JIBUXKEHUS He OIIPO-

KUJIbIBAECTCH.

(0 soo—T)w—+
o urs (w+pv)bw

1.14.6. (<«Illaz 6 6ydywees, 2022, 10) ORHOPOMHBII MeTaIMIeCKuii TOHKU{ 0Opyd KaruTces 6e3
IPOCKAJIb3bIBaHUs 110 HAKJIOHHOMN IIJIOCKOCTH ¢ ycKopenueM a; = 3 M/c?. C KaKUM yCKODEHHEM ayg
OyZeT CKOJIBL3UTH 10 ITOH Ke HAKJIOHHOW IIJIOCKOCTH MeTaJIndecKuil Opycok, ecyim Koddduiment

TPEeHUsT ME¥KJIy ILIOCKOCThIO u Opyckom paseH p = 0,257
P/ = émf; — z[)'/\’rf — Ing = 2o
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1.14.7. («llaz 6 6ydywees, 2021, 10) Ha riaakoii ropu30HTAIBHOM TOBEPXHOCTH HAXOIUTCS TJIajl-
KWl KJIUH Maccoit 4m, umeronuit (hopMy TpeyroJbHON MPU3MbI, B OCHOBAHUU KOTOPOM JIEYKUT TIPH-
MOYTOJIBHBIN TpeyronbHuK ¢ yriaamu 60° u 30°. Ha KJInH 0CTOPOXKHO MOCTaBUIN IBA IVIAJIKAX TEJa,
MaccaMu 2m U m, Kak MmoKasano Ha pucynke. Omupeennre, B KaKyi0 CTOPOHY, U ¢ KAKIM YCKOPEHUEM
OyeT IBUTaTbCs KJIMH, €CJIi 00a TeJia OJJHOBPEMEHHO HAYHYT CKOJIB3UTD IO €r0 OOKOBBIM ITOBEPXHO-
CTSIM.

2/N QL0 = m% = p ‘ogorryg
1.14.8. («Qusmex», 2023, 10) Jlenra Tpancnoprepa, peHa-
3HAYEHHOI'O JIJIs 1I0IbeMa I'PYy30B, 00pa3yeT ¢ roOpU30HTAIbHO U
IJIOCKOCTBIO YTOJI (v Takoii, uto sin o = 0,8 (cM. puc.).
B nepsom onvime HeOOBINTYI0O KOPOOKY CTABAT HA NOKOA-
wyrocA JIEHTY TPpaHCIOpTEPa U COODIAT KOPOOKe HaYAJbHYIO ¥ g’

ckopoctb Vo = 4 m/c. Koaddurment Tpenusi CKOIbKEHUsT KO-

1
POOKH I10 JICHTE [i = 3" JIBuzkeHre KOpOOKH IPsSIMOJIMHEHOe. a

1. 3a kakoe Bpems T’ mocsie ctapta KOpoOKa MIPORJIET 6 nep-
som onvime yTh S = 1 m?

Bo emopom onvime KOpoOKY CTaBAT Ha JIEHTY TPAHCIOPTEPA, JUMCYUYIOCA CO CKOpocThio U =
= 2 M/c, u coobmarT Kopobke ckopoctb Vo = 4 m/c.

2. Ha xakoMm paccroguun L OT TOYKH cTapTa CKOPOCTb KOPOOKH BO BTOPOM OIIBITE OY/IET PaBHA

U=2wm/c?

3. Ha kaxkoit Bbicore H, OTCUMTAHHON OT TOYKU CTapTa, CKOPOCTH KOPOOKU BO BTOPOM OIIBITE
CTaHeT paBHOW HYJO?!

Yekoperue cBobosHOrO najexust g = 10 v/ c?. Bee KuHeMaTHYeCKUe BeJMYUHBl U3MEPEHbl B JIa-
OopaTopHOil cucTeme oTcUeTa.

WgL0 A % —vus - ((70 sooﬂz—ﬂn uis)bg + 7) —H (8 N gf0 = (0 soo 1i+0 uis)bg

o 1R~

1.15 JIBukeHue co CBA3IMU

JonotHuTE/IBHBIE 33291 — B JINCTKAX
e /Ipmkenue co cpsa3gamu. Knnemarnka

e /IBmxkenune co ca3amu. /mnamuka
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1.15.1. (Bcepoce., 2020, 11139, 10) Ha Tenexxke 3akperuién 610K pagmycom R. Ha sror 610k HAMO-
TaHO MHOI'O BUTKOB HEpaCTAKUMOI BepéBKHu. K ocu BTOpOro (HGHOLLBI/I}KHOFO) 0JI0Ka TTPUKPEILICHO
TEeJIO MaCCOi m, JIBUXKYIIeeCss BHU3 CO CKOPOCTBIO vy = TR M/c. C Kakoil yrioBoii CKOPOCTHIO w U B
KaKOM HallpaBJICHUN BpalaeTcs OJI0K, 3aKPEIIEHHBIN Ha TEJIEXKKE, €CJIU TeJIeYKKa JIBUKETCS BIIPABO
CO CKOPOCTBIO V] = %ﬂ'R M/c?

w = 0, "He BpaImaeTcs

w =7 ¢!, mo gacoBoit cTpeske

-1

w = 2T ¢~ ", II0 YaCOBOIl CTPEJIKe

)

)

B) W =T C_l, IIpOTUB 9aCOBOH CTPpeEJIKA
)

) 1

w = 27 ¢, IPOTUB YacoBO CTpesIKU

1.15.2. (Bcepoce., 2020, LI, 10) Cucrema cOCTOUT U3 JIByX MAaCCHBHBIX
I'PY30B, HEBECOMBIX OJIOKOB I HEBECOMOIT HepacTsKuMOit BepéBku. Cpeiamii
6GJI0K TIepeMelaloT BHU3 ¢ yCKopeHueM ag = 5 M/c?. YcKopeHnue cBoGoIHOro
najenust g = 10 m/c?. Tpenue orcyTcTByer.

1. Haiinure yckopenue rpysa mMaccoit m = 1 kr. OTser yKazxure B M/c?, o
OKPYTVINB JIO II€JIOTO YnCJIa.

2m

2. Kyna manpaBieHo yckopenue Tejia maccoit 1 kr? 1 — BBepx, 2 — BHUS.

3. Yemy paBuo narskenue Hutu?! OTBET yKa)KuUTe B HbIOTOHAX, OKPYT-
JIUB JIO TIEJIOTO YUCJIA.

0z (€1 (g o1 (1

1.15.3. (Bcepoce., 2022, M5, 10) Cucrema, n300pazkéHHas Ha PUCYHKE, CO-
CTOUT U3 JIErKUX OJIOKOB, HEBECOMBIX M HEPACTSZKUMBIX HUTEI U JIBYX TPY30B

Maccamu m = 1 Kr u 2m. Mojyib yckopeHnst ¢BOOOJHOIO IaJICHHUs PaBEH
10 m/c?.

1. Yemy paBen MoJLy/ib ycKopenus Jjieporo rpysa? OTBeT Beipazute B M/c?,
OKPYIVIUTE JI0 JECATHIX JIOJICH.

2m

AR\

2. qelvgy paBeH MOJY/Ib YCKOpeHusi mpaBoro rpysa’ OTBer BbIpa3uTe B me
M/c?, OKPYIJIUTE JI0 JIECATHIX JOJIE.

g8 (z 1z (1
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1.15.4. («Bydywue uccaedosamesu — 6ydywee naykus, 2015, 10)
KHI/IH MaCCBI T C YIVIOM (¥ IIpY OCHOBaAHUU HaXOJUTCA Ha T'OPU30OHTAJIb- l/g

HOM CTOJIE. Ha HaKJIOHHYIO I'PaHb KJIMHAQ IIOJIO2KWJIA I'DY3 U HaYaJ I o ‘

Ha Hero JeficTBOBaTh ¢ MOCTOSHHON CUJION, HAIIPABIEHHON TTepPITeH, 11~ 777
KYJISIPHO HAKJIOHHOI rpanu KjauHa (cM. puc.). Tperue Mex /1y rpy3om

M KJIUHOM, KJIMHOM U CTOJIOM OTCYTCTBYeT. deMy paBHO yCKOpEHHe

rpy3a, eCju U3BECTHO, UYTO OHO HalpaBjeHO BepTukaybHo? C Kakoit

CUJION KJIMH TIPW 9TOM JABHUT Ha CTOJI! YCKOpEHNe CBOOOIHOTO MAJIEHNs § CINTATH U3BECTHDIM.

’DZugs/ﬁw:NéE:n

1.15.5. («Bydywue uccaedosameau — 6ydywee nayxus, 2016, 10)

Ha ropusonTaiabHoM cTOJIe HAXOAUTCS KJAUH ¢ yrioMm 30° mpu ocHO- l,g

BaHWM, HA HAKJIOHHON IPAHU KOTOPOTO JIEXKUT I'Py3 Macchl m. Koad- 30° -
durmenT Tpenud mexkay rpysom u kjmHoMm pasen (,8. Ilocse Toro, T T 7T 77

KaK KJIMH [IPUBEJIN B YCKOPEHHOE JIBIZKEHWE BJIOJIb CTOJIA (CM. PHC.),

Ipy3 CTaJl JIBUTAThCs B HallPABJIEHWH, IEPIEHINKYJIIPHOM HAKJIOH-

Hoit rpann kyimnHa. C Kakoil cuioit KiauH gaBuT Ha rpy3? Uemy paBHO ycKopeHue KjauHa! YCKOpeHue
¢BODOTHOTO TAJIEHUSA ¢ CIUTATH U3BECTHDBIM.

6(y/g—gN) 8/bwg

1.15.6. («Bydywue uccaedosameau — 6ydywee naykus, 2017, 10)
Kyb6uky coobuui ckopocTh Vy BBEPX BJI0JIb HAKJIOHHOW TDAHU KJIH-
Ha C yIJIOM « Tpu ocHoBaHum (cM. puc.). Macca kybuka B j1Ba pasa
MEHBIIIe MACChl KJINHA, TPEHNE MEXKy KYOUKOM M KJIMHOM, KJIHHOM U Vo
TOPU30HTAJIBHOI MOBEPXHOCTBIO CTOJIA OTCYTCTBYeT. Kakyio cKopocThb
OyjileT UMeTh KJIMH B MOMEHT, KOT/JIa KyOUK BEPHETCSI B UCXOTHYIO TOY-

Ky Ha IIOBEPXHOCTU KJImHa?
050007

1.15.7. («Bydywue uccaedosamenu — 6ydywee naykus, 2018, 10) Hlapuk Bu-
CUT Ha I/IﬂeaﬂbHOﬁ HUTHU, HpHerHﬂeHHOﬁ K KOJIbITY, KOTOPO€ MO2KET CKOJIb3UTb
6e3 TpeHus 10 HEIOBUKHON ropu30HTaILHOMN crimiie. Macchl mapruka 1 KOJIbIa
pasubl. [Tocsie Toro, Kak ImapuKy COOOIININ HEKOTOPYIO HAYAJIBHYIO CKOPOCTh
BJIOJIb CITUIIBI (CM. PHCYHOK ), MAKCUMAJIBLHBIN YIOJT OTKJIOHEHUSI HATU OT BEPTHU-

Kajm coctaBus 45°. Haittu orHOIIenne yCKOpeHuit mapuka U KOJbIla B MOMEHT
MaKCUMaJIbHOTO OTKJIOHEHUS HUTH.
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1.15.8. («Bydywue uccaedosamenru — 6ydywee naykus, 2019, 10) 2Kecr-
KWIii ITPOBOJIOYHBIN KB IPAT IPEHEOPEKNMO MaJIOi MACChl MOYKET BPaIllaTh-
Cd BOKPYT T'OPH30HTAJBHOU OCH, TIPOXOIAIIEH depe3 MyzKKY, TPUKPEIIeH-
HYIO K cepeJInHe CTOPOHBI KBajpara. /[Be TsaKesble OyCHHKNI Maccoil m KazK-
Jag 3aKpellJIeHbl Ha KBaJipaTe — OJHa Ha CcepeJuHe CTOPOHBI, Jpyrad —
OKOJIO BEPIIUHBI KBajipara (cM. puc.). B HeKOTOpBI MOMEHT OyCHHKY, Ha-
XOJIATILYIOCH OKOJIO BEPIIUHBI, OCBOOOXK/IAIOT, U OHA HAYMHAET CKOJIb3UTD 110
IPpOBOJIOKe 0e3 Tpenusd. HailTu cuibl, ¢ KOTOPBIME ITPOBOJIOKA JICHCTBYET Ha

OYCHHKH cpa3y I0cje 0CBODOXKIEHUs OJIHON U3 HUX. YCKOpeHue cBOOOIHOIO IaJIeHNusl PABHO (.

195

orrAn enged AMHUOAQ OIAHHOIKOQOLOO ©H RIMMD ‘Ziﬁw enged AMHUOAQ olAHHOITIOANRE ©H RITMO

1.15.9. («Bydywue uccaedosamenu — 6ydywee nayxus, 2020, 10)
Bpycok macchl m HaXoaWTCs Ha HAKJIOHHOW TpaHU KJIMHA TOH Ke
MacChl ¢ yrjioMm 45° npu OCHOBAHUU, PACIIOJIOKEHHOI'O HA TOPU30H-
TagbHOM cTojie. KoadduimenT TpeHus MexK 1y OPYCKOM U TEJIOM pa-
BeH 0,5, TpeHMe MexKJly KJIUHOM U CTOJIOM OTCyTCTByeT. K OpycKy

bs

U KJIMHY BO BCTPEYHBLIX HAIIPABJICHUAX IIPUJIOKEHBI POPU30HTAJIbLHBIE /77 7 7 77

CUJIBI, BETMYNHA OJTHON M3 KOTOPBIX paBHa 6mg, Te g — yCKOpeHue
cBOOOIHOTO TIaJieHus (cM. puc.). YeMy paBHa BeJIMUIuHA JIPYTON CUJIbI,
ecJin yCKopeHue OpycKa HallpaBIeHO BEPTUKAJIBHO?!

1.15.10. («Bydywue uccaedosamenu — 6ydyuwee naykus, 2021, 10)
Ha rnagkoM ropmsoHTa/IbHOM CTOJIE HAXOAUTCH KJIMH C yrjaom 45°
npu ocHoBanuu. Ha 1iraIKyio HaK/JIOHHYIO I'DaHb KJWHA JIABUT CTEp-
JK€Hb, KOTOPBIil N3-3a HAIIPABJISIONINX MOYXKET JBUIAThCS TOJIBKO IIep-
HEH/IUKYJISIPHO HAKJIOHHOM rpann KianHa (cM. puc.). Tpenume mex ity
CTEep:KHEM W HaIpPaBJIAOINMMU OTCyTCTBYeT. Macca crepkHs paBHa

by,

N

45°

Macce Kiaunna. Haiitu yckopenue KjimHa. YCKOpeHue cBoOOJIHOIO T1a/ie- T 7 7 7 7

HUS PaBHO (.

€/b

1.15.11. («Bydywue uccaedosamenru — 6ydywee nayrus, 2021, 10) Koo,
KOTOPOE MOKET CKOJIB3UTh 063 TPEHUs 10 HEIOIBUKHON MOPU30HTAJILHON CIIH-
1€, ¥ MPUKPEIJIEHHBINH K Hell ¢ TTOMOIbIO HUTHU IapUK YJIEPKUBAIOT B TIOJIOXKE-
HIHI, KOTJIa HUTh cOocTaBiisieT yroa 45° ¢ Beprukaibio (cM. puc.). Caurasi HUTH
UJIeaJIbHOW M MACChI IMApUKa W KOJIbIAa PaBHBIMU, HAWTH YCKOpEHUE KOJIbIla
cpasy IocJjie OCBODOXKIEHHS TeJI. YCKOPEeHUEe CBOOOIHOIO MaJIeHnsl PABHO (.

e/b

1.15.12. («Bydywue uccaedosamesu — bydywee naykus, 2022, 10)
Ha riajikyro HaKJIOHHYIO I'paHb KJIMHA, HAXOJSIIErOCsS Ha IJIAJIKOM
FOPU30HTAJIBHOM CTOJIe, MOJIOXKMIH Opycok (cm. pumc.). IIpu kakom
COOTHOIIIEHNHN Macc OpycKa ¥ KJIMHA YCKOPEHUsI TUX TeJl OYLyT PaBHbI

30°

10 BesimarHe? YTOJI TP OCHOBAHWN KJuHa paBeH 30°.
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1.15.13. («Bydywue uccaedosamesu — bydywee naykus, 2022, 10)
Tonkas TpyOKa cCOrHyTa B BHJE IOJYOKPYKHOCTHU pajuyca I u pac-
ITIOJIOZKEHA B BepTHKaﬂbHOﬁ IIJIOCKOCTHU TaK, KaK IIOKa3aHO Ha PUCYH-
Ke. B TpyOKe yaep:KUBAlOTCA ABa CBI3AHHBIX HUTBHIO IIAPUKa PABHOI
MacChl — OJIMH B BepxHeil dacTtu TpyOKHU, Apyroii y ee cpesa. Kaku-
MU OYJlyT CKOPOCTH U YCKOPEHMS IIapUKOB IIOCJIE MX OCBOOOXKIEHUSI

) e

B MOMEHT, KOT/Ia JBE TPETHhUX JJINHBI HUTU OKAXKYTCs BHE TPYOKHU? YCKOpeHHe CBOOOIHOTO I1a IeHUST

paBHO ¢. TpeHne OTCyTCTBYET.

Z(§+I)+z(n%+t)/\% (& +1) 5 (E+Dus

1.15.14. («Bydywue uccaedosamesu — bydywee naykus, 2023, 10)
Bpycok macchl m mosioxKuImM Ha TUIAJIKYI0 HAKJIOHHYIO I'DaHb KJIMHA
TOH 2K€ MACChI ¢ YIVIOM (v IPU OCHOBAHUU, PACIIOJIOKEHHOTO Ha, IJIa/I-
KOM TOPU30HTAJTBHOM CTOJIE, U MPUIOKHUIN K OPYCKY TOPU30HTAIb-
Hyto cuiy (eMm. puc.). Ilpu Kakoit BesmdnHe cuibl yCKOpeHHe GpycKa
Oy/IeT HallpaBJIEHO TOPU30HTAJIbHO? YCKOpeHUne CBOOOHOTO IaIeHUs
PaBHO (.

/77 7777

1.15.15. (Bcecub., 2015, 10) I'py3bl Macc 2m u m CBsi3aHbI HUTHIO, IPOXOJISIIEH Yepe3 0 [BIKHbII
6s10k. OH CBsI3aH C OY€HDb TSIXKEJIOM TIBIOOH HUTHIO, IPOXOIAINEl depe3 BTOPOil HEIIOIBUXKHBIN OJIOK.
[neiby ormyckator. Haiitu yckopenus rpy3oB. Hutu HepacTsKuMbl ¥ HEBECOMBI, TPEHUEM IIPEHEe-

Opeub. YcKopeHnue cBOOOIHOTO MMaJCHUS (.

=

‘ IJIbIoA
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1.15.16. (Bcecub., 2016, 10) OnuHaKOBBIE MAPBI MACCHI 1M, CBS-
3aHbI HATSHYTON HUTHIO U HaxosaTcst Ha cdepe. Ee pagmyc, mpo-
BEJIEHHBIN K TOYKe KACAHUS C BEPXHUM IIAPOM, BEDPTUKAJEH, a 12
IPOBEJICHHBI K TOYKE KaCaHUs C HUZKHHM, obpasyeT yroa

¢ BepruKaybio. Haiijure yckopenust mapoB u HaTszKeHHe HUTH
cpasy Iocjie TOro, Kak OTIyCTHan BepxHuil map. Tpenus mer, a

yCKOpeHHue CBOOOJIHOIO TaJIeHus ¢.

’ (g/o)ws bw = J, ‘wuis (g/6) = ‘

1.15.17. (Bcecub., 2017, 10) Ha ropusoHTajibHOM
CTOJIE CTOUT CUMMeTpHdHast (GPUrypa U3 9eThIPEX OJIU-
HAKOBBIX KJIMHBEB C YIVIOM (v IIPU OCHOBAHWM WM MacC-
coit m KaxKkJIplii. BepxHue KJIMHbsI CBSI3aHbI HEPACTs-
JKUMOI HUTBIO, & HUYKHHE YJIEPKUBAIOT HEIO/BUKHBI-

MMN. Haﬁ,ILI/ITe HaTA2KEHUE HUTHU, IIOCJI€ TOI'O KaK HHXK-
HUe KJIUHbS OTIYCTWIH. 1peHus HeT, yCKOPEHUe CBO-
0O/THOTO TIAJICHUS (.

’Dso:ﬁougsb’w :LL‘

1.15.18. (Bcecuob., 2018, 10) Jlpa oguHaKOBBIX OPYCKa JiexKaT HA TOPU30HTATBHON TOBEPXHOCTH B CO-
CTOSTHUH TTOKOs Ha paccrosuuu L apyr ot apyra. Ha jsieBom 6pycke ycraHoBieH 6J10K. 3aKPEIIEHHYTO
Ha TIPaBOM OpyCKe U mepebpOIeHnyIo Yepe3 3TOT OJIOK JIEFKYIO HATH HadaId TSHYTh BIPABO C HEKO-
Topoit cuyoit. Ha kakoe paccrogHue mepeMecTuTcs KOHEIl HUTH, IPeXKJie 9eM OPYCKHU CTOJTKHYTCS !
Tpenus Het, 6JI0K HEBECOMBIIi, HUTh HEPACTSXKUMAas.

)

=

jt=llon}
Il

>

1.15.19. (Bcecub., 2019, 10) KonbIo Mo BECHIN Ha JIETKOIT HEPACTSIKHI-
MOl HUTH ¥ OTIIYCTUJIA B TIOJIO?KEHUH, KOTJIa HUTH 00Pa30BbIBAJIA TPIMO-
YTOJIbHBIN TPEYTOJIBHUK C OJIHOI TOPU30HTAIBLHOI cTOpoHOit 1 yriaamu 90° g
u 30° mpu s70it cropone (cMm. pucyHok). Haiinure yckopenue koJibiia B
HadgaJjie ero JBMKeHud. T peHus HeT. YCKOpeHre CBOOOJIHOIO MaJeHUd (. y

1.15.20. (Anorcenepnas osumnuada, 2021, 10) Ilo BHyTpeHHeil 10-
BEPXHOCTH TPYOBI ¢ BHYTPEHHUM PaJnycoM R KaTUTCS JIUCK PaJIidy-
ca r, npmKuMas K Tpybe ToHKuit 06pyu pajmyca 2r (R > 2r). Jlu-
HeliHas CKOPOCTDH IeHTpa JUCKa paBHa v. HaiiTu yriioBble CKOpOCTH
Jrcka 1 obpyda. [Ipockaib3biBaHus HET.

<!

(v—y)ug Om ¢4 w7
=°m'—- =Im
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34



1.15.21. («Pocamom», 2022, 10) IBa rpy3a ¢ maccamu m u 4m moj-
BellleHbl Ha HEBECOMbIX HEPACTAZKMMbIX HUTAX ,ZLJ'H/IHOIU/I l IIpUKpeII-
JICHHBIX K OﬂHOI;'I TOYKEe TI'OPU30HTaJIbHOI'O IIOTOJIKA. Mequy TeJIaMN
BCTABJISIOT HEBECOMBIN CTEep:KeHDb JIUHON L, MPUKPEIIAIOT K HUM U [ [
VJIEP:KUBAIOT CUCTEMY B TAKOM ITOJIOXKEHHUH, ITO CTEPXKEHb TOPU30HTA~ 4m
JieH (CM. PHCYHOK). B HEKOTODBI MOMEHT BpEMEHH TeJjia OTIIYCKAIOT. m L

Haiitn nx yckopenusi cpasy 1mocje 3Toro.

S~
>

1.15.22. («Pocamom», 2022, 10) Vnmeercsi 1eBATH OJMHAKOBBIX HEBECOMBIX OJIOKOB, ISITh U3 KOTO-
PBIX HEIOJBIZKHBI (MX OCH HPUKPEILIEHBl K TOPU30HTAJIBHOMY TIOTOJIKY ), YeThIPe — IMOBUKHBI U 17
OXBATBIBAIOTCS OJIHON M TOl 2Ke HeBECOMOI HepacTsKUMOI HUTHIO. K ocaM MOJIBUKHBIX OJIOKOB U K
OJIHOMY M3 KOHIIOB HUTHU, OXBATBIBAIOIIEN OJIOKM, TPUKPEILIEHBI ATh TeJI C OJUHAKOBON Maccoil m.
Ko Bropomy KOHILy HUTH TPUKDPEILIEHO Tesio Maccoit m /2. Hailtu yckopenust Becex Tel.

m/2

(enna) % = worp (xdoaa) 8 = aedup — mxnnp

1.15.23. («@usmexs», 2022, 10) Ha riaakoii ropusoHTAILHON TI0-
BEPXHOCTHU PACIIOJIOKEH KJIMH. [1a/ikast HaK/TOHHAA TOBEPXHOCTD KJIH-
Ha obpaszyer ¢ ropuzonTom yron « = 30°. Illaiibe, naxossimeii-
cs Ha HAKJIOHHON MMOBEPXHOCTU KJINHA, COOOINAIOT HAYAJIBHYIO CKO-
poctb Vo = 2 m/c (cMm. puc.), naee miaiiba 6e30TPHIBHO CKOJIB3UT IO
kJmHy. Macchl maidbl 1 KJIWHa OJUHAKOBBI. YCKOPEHHE CBOOOIHOTO
nanennst g = 10 m/c?

1. Ha kakyto makcuMaJsIbHYIO BbICOTY H HaJ TOYKOI cTapTa Io/I-
HUMeTCs Iaiiba Ha KinHe?

2. Haiinure ckopocth V' KjnmHa B TOT MOMEHT, KOTJla IMaiiba Bep-
HETCd B TOYKY CTapTa Ha KJIUHE.

¢ ¢ ¢ b
O/WL[%DSODOA:A(Z.INIQZ[O:(%—[)ZO—/Z‘:H([
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1.15.24. («Pocamom», 2021, 10) Ha maccusHblil 1uck pajuyca R Ha-

MOTAHBI JIBE HEBECOMBbIEe U HepacTsKuMble HuTH. CBOOOIHBIE KOHITHI
HUTEN NPUKPEIISIIOT K TOPU30HTAJIbHOMY IOTOJIKY, & JINCK YJIepKu-
BalOT B HEKOTOPOM TIOJIOKEHUU. 3aTEM JIMCK OTIIYCKAIOT, U OH HAYH-
HaeT CMaTbIBaThCHA C HUTEH, KOTOPbIE IIPU JIBUKEHUU JIMCKA OCTAIOTCH
[IOCTOAHHO HATAHYTHIMU. VI3BECTHO, YTO B HEKOTOPBIIT MOMEHT BpeMe-
HM yIJIOBasl CKOPOCTb JIMCKa PaBHA W, & YI'OJ MEXKJy HUTAMU PaBEH
«. Haiitn BemmuuHy M HampaB/ieHre CKOPOCTHU IEHTPa JIUCKA B 3TOT
MOMECHT.

0 UWBIUH ATSKOW RItaA 90udiIxeooug oHdrorreden BOIoxudr exont dino

(&/®)s00 _
S G

1.15.25. («Kypuamos», 2022, 10) Ha KoHIlaX Tpex KECTKUX HEBECOMBIX
crepxKHel annHOM L = 12 cM KaxK/Iblil 3aKpeIjieHbl TPU OJUHAKOBBIX II0
pa3Mepy MaJIeHbKUX Iapuka Maccamu m, 2m u 3m, riae m = 110 r. IIpo-
THBOIIOJIO?KHBIE KOHIIBI CTEPXKHEeH coenHeHbl MexK 1y co0oil B 0JIHOI TOUKe,
BOKPYT KOTOPOII OHU MOTYT CBOOOJIHO BpamaTrhed. [lepBonadaibHo Bes cu-
cTeéMa HCIIOJABUZKHO JICZKUT Ha I‘JI&ILKOfI I‘OpI/ISOHTaJ'IbHOIU/I IIOBEPXHOCTHU, BCE
YIUIBI MEZKJIY COCEJTHIME CTepKHAMU paBHbl 27 /3. KopoTkum ymapom rra-
PHKY Maccoit 3m coobIIAIOT CKOPOCTh vy = 4 M/C, HAIIPABJICHHYTO MEPIICH-
JIUKYJISTPHO COOTBETCTBYIOIIEMY CTEPKHIO W TAapaJlIeTbHO MOBEPXHOCTH.
Haitiure yckopenus Bcex Tpex IMApUKOB Cpas3y IMOCJIe ylapa, cuuTasg uX
OTJIMYHBIMU OT HYJIA.

It
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1.16 Umirynabc

JlonosiHUTETbHBIE 388491 — B JINCTKAX
o llmmybe

o CucreMel MaTepuaJIbHBIX TOYCK

1.16.1. (Bcepoce., 2023, 1113, 10) Yacrtuna, obragaronias UMITYIbCOM
p = 2 Kr - M/c, BieraeT B 0ob1acTh jeiictBus nocrosauol cuibl = 0,2 H
oy yriiom 60° K HApaB/IeHUIO 9TOi Cuibl (CM. pUCYHOK). Yepes kakoe
BpeMs MOCjIe HadaJia B3aNMOJIeCTBUAS UMITYJIbC YaCTHUITHI Oy/IeT HAITPABJIEH
MEePIEHUKY/ISIPHO YKa3aHHO cujie?

1. 5¢;
2. 3¢
3. 10 c;

4. 8 c.
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https://mathus.ru/phys/imp.pdf
https://mathus.ru/phys/sysmat.pdf

1.16.2. (Bcepoce., 2020, 11139, 10) Teno asuxkercs mupsmosureitno Buosb ocu OX. Ilpoeknust ero
UMIIyJIbCA Ha 3Ty OCh MEHSIeTCsl CO BpeMeHeM ¢ Tak, Kak IIOKa3aHO Ha PUCYHKE.

)

L

0|

Kaxkoit rpacduk coorBercTByeT mpoekimu Ha ock OX cuiibl, geficTByomeil Ha Tea0?

A) t B) t B) g

I) ¢ iy ]

1.16.3. («Illaz 6 6ydywee», 2021, 10) Manbuauk 6pet 110 Mstay. [Tocite yaapa Msd yreTaeT 1Mo/ yriaoMm
a = 45° K TOpU30HTY U IPU3eMJIAeTCd Ha PACCTOIHAN § = 25,6 M OT MaJIbduKa. demMy paBHA CPeTHAT
cuJIa yjapa 1o Mgady, ecjiu macca Mgda m = 0,5 kr, a Bpemd yuapa 7 = 0,02 ¢? Conporusienuem
BO3JyXa MpeHeOpedb.

g urs L

H 00V = —%55 w =4

1.16.4. («Hadesicda snepzemurus, 2022, 10) Ba Tena, MacChl KOTOPBIX PABHBL My W Mg = 2Mmy,
HaYMHAIOT JIBUTATHCA B I10JI€ CUJIbI TszKeCcTu. B HavaIbHBIE MOMEHT BPEMEHU MX CKOPOCTH B3aWMHO
HepIeHIUKY/ISIPHBl U PABHBI, COOTBETCTBEHHO, U1 = 3 M/C 1 vy = 4 M/c. Uepe3 HEKOTOpBIii TpoMe-
JKYTOK BpPEMEHU CKOPOCTb IIEpBOT0 Tejia CcTajia paBHa HY/0. Halijiure CKOpOCTh BTOPOTO Tejia depes
TOT Ke MTPOMeXKYyTOK BpeMenn. Cujia COMPOTUBJIEHUsT TBUKEHIIO OTCYTCTBYET.
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1.16.5. («Hadeorcda anepeemurus, 2023, 10) CryneHdeckuil JeTHUii Jjarepb
HITY «M39U» pacnonoxken B Kpeimy Hetameko ot ropoja Ajyiira Ha MOPCKOM
mobepexkbe. JIj1s aKTUBHOTO OT/BIXa MPUIYMAaHO MHOTO pasBiedeHuii. Cambre
cMeJIble MOT'YT MCHBITAaTh cebs B rmojieTax HaJl MopeM Ha (iiaitbope. Omnpene-
JINTE, KaKyI0 MOIITHOCTh Pa3BUBaeT JBUTraTes b (jiaitbopia 1m0 BHIOPOCY BOJIBI B
TOT MOMEHT, KOT/Ia 1U€/J0OBEK HEIOJBUKHO 3aBUCACT HaJ| ITOBEPXHOCTHIO BOIbI?
CkopocThb ncredenust Bojibl v. Macca deioBeka BMecTe ¢ BOJoMeToM paBHa M.

4
ab

1.16.6. («Hadeotcda anepeemurus, 2015, 10) AbcosoTHo rubKasi OTHOPOHAS IIEIIOYKA BIUCUT BEPTU-
KaJIbHO Ha/J IIOBEPXHOCTLIO CTOJIa, IIOJABEHICHHAI 3a BerHI/Iﬁ KOHEII. HI/I}KHI/Iﬁ KOHEI] ITECIIOYKN KacaeT-
cs cToJ1a. BepxHmili KoHell IeIOYKHU OTIycKaloT. JloKaxkuTe, 9To B J1H000ii MOMEHT BPEMEHH I1a/ICHUSsT
LEIOYKHU CUJIa €€ JaBJIeHUs Ha CTOJI PaBHA YTPOCHHOMY BeCy JIerKallleil Ha CTOJIe YaCTU HEIOYKH.

1.16.7. («Ilaz 6 6ydywee», 2021, 10) B momeHT crapra pake- N3
THl HAYUHAIOT PAbOTATH JBUTATEIN, CO3JAIONIIE PAa3TOHAIONLYIO
pakety cuay. Ha pucyrke npusejien rpaduk H3MEeHEHIA 9TOW CH- Fionat----

sl F'(t) or Bpemenu t. B MomeHT OKOHUaHUST pabOThI JIBUTATEIEi
t = 37 pakera npuodOpeTaeT HEOOXOUMYIO MaKCUMAJJIbHYIO CKO-
POCTH Umax. KaKO CKOPOCTH JOCTUTAET paKeTa CIIyCTs BpeMs T
mmocJie HavaJsia paboThl gBuraTesieit’?

1.16.8. («@usmex», 2023, 10) Cuapsiji JIETUT 110 BEPTUKAJIM U PA3PHIBAETCs B BBICIIIEIl TOUKE TPAEK-
TOPUM Ha MHOXKECTBO OCKOJIKOB, JIETAIINX BO BCEBO3MOXKHBIX HAIIPABJICHUAX C PABHBIMU 110 MOJLYJIIO
ckopoctamu. Hepes t; = 0,4 ¢ mocjie pa3pbiBa BCe OCKOJIKH HAXOJIATCA B IOJIETE, OJIMH U3 OCKOJIKOB
JIBUZKETCsI TOPU3OHTAJIBHO, ero uMiyabe P = 30 kr - m/c. Macca cuapsiga M = 10 xr.

1. Haitnure Moayns P, cyMMapHOrO UMITY/Ibca F5 BCEX OCTAJILHBIX OCKOJIKOB B 9TOT MOMEHT Bpe-
MeHu. YckopeHue cBoboHoro najenus g = 10 m/c?.

2. Haiijure yroi a Mexay BekTopamu P, u § B 3TOT MOMEHT BpeMeHH. B orBere ykakure 3Ha-
YeHre TPUTOHOMEeTPHUYIecKoi (PYHKIUN yTuia o sin a uin tg a.

Hawubosibitiee paccrosHre oT TOYKM Pa3pbiBa 10 TOYKH IaJI€HUS OCKOJIKOB Ha NOPU30HTAJIBHYIO I10-
BepxHOCTH d = 80 M.

3. Haityiure mpogo/KuTeIbHOCTE ' 11oJ1eTa TaKuX OCKOJIKOB.

COHpOTI/IBJIGHI/Ie BO34yXa cumTaiire HpeHe6pe}KI/IMO MaJIbIM.

6 3 3 ) tA¢ 3
QV:F/\:I(Q.QLU:%:%:AQSQ 90:%:7011;9(Z.9/»\1-1)109:gd+z(116p\[)/\:ad (1
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1.17 IlenTp Macc

ﬂOHOJ’IHI/ITeJIbeIe 3aladll — B JIUCTKE HeHTp MaccC.

1.17.1. (Bcepocc., 2020, M5, 10) Ko nuy snesoii gactu cocy/a, da-
CTUYHO 3all0JTHEHHOTO BOJIOH, MPUMOpOXKEH KyCcoK Jibja. Cocyr ypas- —

HoBerreH Ha omope A. UTo mpomsoiiIeT ¢ cocyioM, Koraa €1 pacraer? _ —
Cocyn nMeer MpsIMOYTOJILHOE CeveHNe. —

A) coxpaHuTCsSI paBHOBeCHe COCYIa
B) cocyu Gyzer onpoKuIbIBaATHCsI, BPAIIAsICH [0 YaCOBOI CTPEJIKe

B) cocynx 6yer onpoKuIbIBATHCS, BPAIIAsICh IIPOTUB YaCOBON CTPEJ-
KI

I') oreer 3aBuCHT OT POPMBI KyCKa JIbJa

1.17.2. («Hadeosrcda snepzemurus, 2023, 10) Bacst kynui 6anky kBaca « O4akoBCKuii» u ceJi pernarh
3318491 OTOOPOYHOTO Typa oJuMIua bl « Haexkia snepreTukuy, MOHEMHOT'Y OTXJIeObIBasg apOMATHbI
HAIMMTOK. B Kakoif MOMEHT IeHTp Macc OAHKM ¢ KBacOM OyJ/IeT HaXONThCA HA MUHUMAJIBLHON BBICOTE
oTHOCUTEJIbHO JiHA Oanku! Yemy ona pasua? Cuurarhb, uTo OaHKa mMeeT (POPMY TOHKOCTEHHOI'O
IIMJIMHIpA U B HAYaIbHBIA MOMEHT IIOJIHOCTBIO 3aIl0IHEHa KBacoM, BbicoTa banku 20 cM, Macca KBaca
400 r, a macca camoit banku 50 T.

nw/wti N1

wagziH =Y

1.18 Pabora, MOIITHOCTD, dHEPTUs

JononuTebabIe 3348491 — B JUCTKe Pabdora n sueprus.

1.18.1. (Bcepocc., 2021, 1115, 10) B 6amue «®Denepanusi« B genosoM teaTpe Mocksa-Cutu Ha-
XOJIUTCA OJIMH U3 caMbIX BbICOKUX JindToB B EBpone. Kabuna jmdra ciiepyer co 2-ro moj3eMHOTO
sTayka («MHHYC BTOpOro») Ha 94-if 9Tazk, NpUIéM exaTh MOXKHO 0e3 Iepecajiok. JTO Tpy3oracca-
JKUPCKUH JTUT, OH TOJHUMAETCH Ha BBICOTY 355 METPOB HaJl 3eMJIEN, a OOIIUil IyTh JIBUKEHUS C
YUIETOM TIOJBEMHBIX dTakeili — 365 MeTpoB, Kak jHeil B roay. CKOpoCcTb JABUXKEHHSA JudTa — 10
8 MEeTpPOB B CEKYH/LY, I'Py3010AbéMHOCTh — 2 ToHHBI. Cumraiite, uro KII/I npuraresns mudra paBex
90%, yckopenue cBoboHoro najienus pasHo 10 M/c?) Macca KabUHBI BMeCTe ¢ AcCasKupaMi paBHa
2 TOHHaM, JINT cJieyeT HeIIPEPhIBHO C CAMOT'O HU3KOT'O 3TaxkKa Ha CaMbIil BBICOKI ¢ MaKCUMAJIbHOM
CKOPOCTBIO, & TPEHUEM U CONPOTHUBJIEHUEM BO3/IyXa MOXKHO NpEeHeOPEeUb.

1. CroJbKO 3HEprUM MOTPEOISIET U3 IJIEKTPOCETH JBUTATeNIb JUdTa 38 OAnH MoabeéM! OTBET BbI-
pa3uTe B MEra2KOYJIAX U OKPYIJIUTE JIO TEJI0T0 THCIIA.

2. Kakyto 1ojie3Hy1o MOITHOCTh PA3BUBAET JIBUTATE/Ib IPHU 10 IbéMe? OTBET BhIpa3uTe B KMJIOBAT-
TaxX U OKPYIJIUTE JI0 [EJIOTO YUCIA.

09T (7 ‘8 (1
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https://mathus.ru/phys/cmass.pdf
https://mathus.ru/phys/ae.pdf

1.18.2. («Hadesrcda snepzemurus, 2020, 10) Beaepom u yTpoM sHepronorpedjieHne B ropojiax 60Jib-
1e, YeM B JHEeBHOe BpeMsd. IIpeInosoxKumM, 4To Bce TOPOJICKUE MOTPEOHOCTH B 3JIEKTPOIHEPIUU 0bec-
eYrBaeT OJHa THpodaeKTpocTanius. Omupeaesure, BO CKOJBKO pa3 HEOOXOIUMO YBEJMYUTH pac-
XOJ, BOIBI Uepe3 TuApoTypOouHbl Ha 3To#t ['DC, 4T00BI yAOBIETBOPUTH yBEINUIUBAIOIIEECS B 3 pas3a
suepromorpebenne. Cuuraiire, yro KIIJ rugporeneparopa He 3aBUCHT OT HOJIKIIOYEHHON K HEMY
HArPY3KH, a CHJIbI BA3KOro Tpenns: B BomoBogax ['DC npenebpe:kuMo MaJibl.

eeed pRT @

1.19 KoHcepBaTuBHBIE CUCTEMBI

,B;OHO.HHI/ITG.HI)HBIG 3aJa411 — B JIMCTKE KOHCCpBaTHBHbIC CHUCTEMDBI.

1.19.1. («Ilaz 6 6ydywee», 2021, 10) IlupkoBoit TUMHACT JIOKUTCSI HA TYIO HATSHYTYIO YIPYIYO
PEJIOXPAHUTE/ILHYIO CETKY, B PE3Y/IbTaTe Yero MaKCUMaJIbHOE TpoBucanne ceTku paBao Alg = 9 cm.
C kakoii 6e301IacHONl MAKCHMAaJIbHON BBICOTHI, OTCIMTHIBAEMOIl OT YPOBHSI CETKH, MOXKeT yracTh (6e3
HAYATBHON CKOPOCTH) IMMHACT, 9TOObI MAKCHMAJIBHOE MPOBUCAHUE CETKH B 9TOM CJIydae ObLIO HE
6osbiie Al = 60 cm?

wpr=(1-48)w=y

1.19.2. (Oaumnuada KOV, 2019, 10) llpyxuny ¢ rpy3oM Macchl m, He jaeopMupysi, OTKIOHUIH
na yroJ 90° u chororpacdupoBaii B MOMEHT ITPOXOXKJIEHUs IOJIOXKeHusl paBHoBecus. [Ipykuna B
HeebOPMUPOBAHHOM COCTOSTHUM UMeeT JTuHY L u KecTkocTb k. Uemy pasuo yaiuHenune AL mpy-
»)kubbl Ha (otorpadun? Ilomoxkus, aro mg <K kL, nojsyunte npubInKeHHOE 3HAYCHUE Y/THHEHUST
npu k=100 H/m, m = 100 r, L = 1 M ¢ TOYHOCTBIO JI0 JECATHIX JIOJIEH MM.

Ty
S e+1 3T 4
WIN = Lw=—— 4 ~ _
oc ( T ‘) N e P ey s T

1.19.3. (Bcecub., 2015, 10) Ipyxunsl kécrrocreii ki, ko, k3
[PUKPEIJIeHbl K CTEHKaM U TPEM Ipy3aM (CM. PUC. BUJL CBEp-
xy). I'py3bl HaxousITCs Ha TOPU3OHTAJBHON TIOCKOCTH B CO-
cTOAHUY TTOKOsI. [IepBhIit 1 BTOPOit I'PY3bI CKJIEEHBI ¢ TPETHUM,
yIpyras Cujaa cO CTOPOHBI TpeTbheil pyKuubl F'. J[muHbl niep-
BOI 1 BTOPOIl TPYKUH B HeJIe(DOPMUPOBAHHOM COCTOSTHUH OJTH-
HaKOBBI. B HEKOTODPBIII MOMEHT cKJieiika pa3pymuiachk. Haii-
JnTe HanOOJIbITNEe KNHETHYECKIEe SHEPTUH I'PY30B IIPU BO3HUK-
mux Koyiebanusx. TpeHns Her.

€T/ gl = SH (T + 1) /T/ 7ol @ = T (T + V) /T/ gl = T
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1.19.4. (Bcecub., 2018, 10) Jlerkuii pe3suHOBBIil IIIHYD TPUBSI3bI-
BalOT K CT€HKAaM, TaK UTO €ro KOHI[bI HaXOJATCA Ha OJHON ropu-
30HTAJIH, & PACCTOsTHAE MEXK/Iy HIMH PABHO JIJINHE HEPACTIHYTOTO
muypa. K cepeinne muypa NpuKpenmIn Jamky OT BECOB U Hada-
JIM TIOCTENIEHHO YBeJINYNBaTh Maccy I'py3a Ha damike. Koryia macca
rpysa C 4alkoil jocturia 3nadenus M = 6 Kr, HUTb 000PBAJIACD.
[Iepes caMbIM pa3pBIBOM YTOJI MEXKTY IITHYPOM U TOPU30HTOM OBLI
paBeH o = 60°. Kakyro MUHIMAaJIbHYIO Maccy Ipy3a 1m MOXKHO ObI-
JIO TIPUKPENNTH K Cepe/inHe IHypa, YTOOBI OH pa3opBaJics IHOCTe
TOTO, KaK rpy3 ornycrmm’! CyuTaiiTe, 9TO HMIHYP OCTAETCA YIPY-
I'MM BIUIOTH JIO Pa3phIBa.

TaJIBHOM MOBEPXHOCTU OOJIBITOMY MYy COOOIIAIOT HEKOTOPYIO Bep-
TUKAJIbHYIO CKOPOCTb, U OH JIETUT BBEPX. 3aTE€M MAJIEHHLKOMY MAIy
U3 9TOIT YK€ TOUKHU CTOJIa COOOIIAIOT TOYHO TaKyIO YK€ CKOPOCThb, U OH

gl

1.19.5. (Bcecub., 2020, 10) Ynapom cHuU3Y JiezKalleMy Ha TOPH30H- O

JIETUT BJIOJIb TOW K€ BEPTUKAJH, YTO U MEPBLIH Msa4d. Msaun crajikm- /:\
BAIOTCS B BO3J/yXe, IIPU 3TOM IEPBBI MY HEIOCPEJ/ICTBEHHO IIEepe]] |
CTOJIKHOBEHHUEM MMEeT CKOPOCTDb U1, & BTOPOit — vy. Ompejenure pa- O

JANYyC MaJIEHbKOI'O MA4a. yCKOpeHI/Ie CBO60,ILHOFO IHaJieHu«d g.

by
In—%n

1.20 JImHaMuka MasgTHHUKA

,Z[OHOIIHI/ITGJH)HI)IG 3aladll — B JIUCTKE ,ZLI/IH‘CLMI/IKE% MadTHHUKA.

1.20.1. (Bcepocc., 2023, M3, 10) Ha HepacTszKuUMON HEBECOMOiT HUTH
ImoasenieH MaJIEHbKUI nIapukK. HI/ITL IIPUBOJALAT B 'OPU3OHTAJIBHOE I10JI0-
JKeHre A ¥ OTIyCKaloT 0e3 HadaIbHOM CKOpocTH. Uepe3 HEKOTOpOe Bpe-
Msl HITh CHOBa 3aHUMaeT MOPU30HTAJIbHOE MojI0KeHne. B Toukax A u B
YCKOpeHHe MIapuKa HallpaBJIeHO BePTUKAJIbHO BHU3, & B HUKHEHl TOUYKe
TPAEKTOPUHU — BEPTUKAJIBHO BBEPX. BbibepuTe MpaBUIbHOE YTBEPXKIe-

Hue.

1. Ectb 110 KpaiiHeit Mepe emié ojiHa TOYKa TPACKTOPHUH, IJie YCKOPEHHUE MapuKa HAIIPABJICHO Bep-
THUKAJIBLHO.

2. Ectb 110 Kpaitneit mepe ojiHa TOYKa TPACKTOPHUH, TJie YCKOPEHHE IapuKa HAIIPaB/JIEHO TOPU30H-
TaJIbHO.

3. Ecrte 1o Kpaiineii Mepe ojiHa TOUKa TPAEKTOPHUHU, I'/le YCKOPEHHE IapuKa paBHO HYJIIO.

4. Bce npuBeiéHHbIe BBIIIE YTBEPKIEHUS HEBEPHDI.

1.20.2. (Bcepoce., 2023, M3, 10) Jlpa MajeHbKUX MIapUKA PACIIOJOXKEHbl HA MPOTHBOMOJIOXKHBIX
KOHI[aX JIEFKOT'O YKECTKOTO cTep:KHsA. CTeprKeHb 3aKpeIiéH Ha (GUKCHPOBAHHON MOPU30HTAILHOM OCH,
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KOTOpasi TPOXOJIUT IMEPIEHUKYIAPHO cTepKHio. [[lapukm yjiaep:KuBaioT CTPOro OJWH HaJl JPYTHUM.
CrepzkeHb ¢ MapuKaMi MOYKET BPAIAThCS B BEPTUKAJIBHON IIJIOCKOCTH BOKPYT 3TOW OCH. YCKOpEHUe
cBobojiHoro najienus paso 10 m/c?. Tpenune orcyTcTByer.

[TIycth Macca auzkHero mapuka pasia 500 1, BepxHero mapuka — 1 K, JuimHa crepxkud 50 ¢M, a oCb
BpallleHns PacIoJIOXKeHa Iocepeanae crepxKkast. CrucreMy OTIYCKalOT 0e3 HadaJbHOI CKOPOCTH.

1. Ompenenure MakcuMaIbHOE 3HAUEHNE MOJLYJ/ISI CKOPOCTH BEPXHErO IIapUKa B IIPOIECCE JIBUZKE-
ausi. OTBer BBIpasuTe B M/C, OKPYIJIUTE JI0 JECATHIX JOJIEil.

2. Ilpu kakoit jjiHe CTepPKHS MaKCHMAaJIbHAsT CKOPOCTD JIBUKEHUsT HIKHETO MapuKa B IIPOIEcce
JIBIZKEHMsT paBHsiIach Obl 2,5 M/c? OTBeT BbIpasuTe B CM, OKPYIJIMTE JI0 [EJOr0 YUCIIA.

[IycTh Tenepb Macca KaxKJI0ro IMapuKa paBHa 1 KI, & OCh BpallleHUsI CTEPYKHs PACIIOJIOXKEHa, Ha pac-
crogaun 40 cM OT BepxHEro mapuka u Ha paccrogauu 20 cM ot HuzkHero. Crep:KeHb CHOBa IPUBOIAT
B BEPTUKAJILHOE ITOJIOYKEHUE U JIETKUM TOJTIKOM CUCTEMY HPUBOJIAT B JIBUKEHUE.

3. Ompenennre MaKCUMAaJIbHYIO YIJIOBYIO CKOPOCTH cUCTeMbI. OTBET BBIPA3UTE B PaJI / C, OKPYIJIUTE
JIO JeCATBIX JIOJIE.

"8‘9 (€ 96 (z 81 (1

1.21 MeprBag netiad

JlonosinuTeibabIe 334249 — B JucTKe MEpTBas metrid.

1.21.1. («Hadeorcda smnepeemurus, 2016, 10) B raagkom Kosrbieob-
pa3HOM 2Kéj100€, PaCIOJIOKCHHOM B BEPTHUKAJBbHON IIJIOCKOCTH, Ha-
xonuTest MasieHbkuil mapuk. [1lapuky, HaxonsmmemMmycs: B 110JI0KEHUH
paBHOBeCHUs, COOOMINIIH TaKyi0 TOPU30HTAIBHYIO0 CKOPOCTH, YTO HOCTIE
OTpBIBa OT 2KE/100a B HEKOTOPOW TOYKe OH yIaj Ha KEJ00 B TOYKe
crapra (cM. puc.). Haiiaure yros Mex 1y CKOPOCTBIO MapHKa U Bep-
THUKAJIbI0 B MOMEHT OTPBIBA OT IOBEPXHOCTH JKEI00a.

>
1.22 CockaJjib3biBaHUEe cO cepPbI
JomotauTeIbHBIE 38184 — B JincTKe CocKasb3biBaHme co chepbl.
1.22.1. (Bcepocc., 2020, LI5, 10) Hebosbimoe Teao oTmyckaioT (ero HadaabHas CKOPOCTH DaBHA

HYJII0) B TOUKe A 1yiaJikoii 3akperiéHHoil osycdepsl. Yepes HEKOTOPOe BpeMst TEJIO OKA3bIBAECTCS B
touke B. Kyna namnpasiiena B Touke B paBHOIEHCTBYIOIIAS BCEX CUJI, IIPUIOKEHHBIX K TeJTy?

-
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[4]

1.22.2. (Bcepocc., 2022, M3, 10) BeneacrBue HaYaIbHOTO TOJYKA M3HAYAJIBHO TIOKOUBIIEECS KPO-
IIIeYHOE TeJI0 HaUYMHAEeT JBUKeHue u3 Touku A riajkoit mosycdepbl pajguycoMm 1 M, mpoe3kaeT eé
Bepinny u jgocturaet Toukn B. Touku A u B moBepxHOCTH 1OIyCdEpHI JIEKAT B OJHON MOPU30H-
TaJbHOU TLTocKOCTH. [lenTpasbabiit yron o = 60° Momyab yckopeHusi ¢BOOOTHOTO TaJIEHUS paBeH
10 m/c?,

1. HameTe MHUHUMAaJIbHO BO3MO2KHO€ 3Ha49eHNEe MOYJId HadaJbHOI CKOPOCTH TeJla. OTser BbIpa-
3UTE B M/C7 OKDPYIVIUTE OO0 COTbhIX ,ZLOJ'IGfI.

2. Haiijimre MakcnMaIbHO BO3MOYKHOE 3HAUEHNE MOJIYJIA HAdaIbHON cKopocTu Tesa. OTBeT BhIpa-
3UTE B M/C, OKPYTJIUTE JI0 COTBIX JOJIEH.

¥6'c (T 791 (1
1.22.3. («Qusmex», 2023, 10) Bpycok yCTaHOBJIEH BILIOTHYIO K BEp-
TUKAJIBHON cTerke (cM. puc.). Ha Gpycke 3aKpeIieHo B BEPTUKATBHOM _
ILJIOCKOCTHU KOJILIO paguyca R = 1 M, Ha KoTopoe HaeT mapuk. Maccbt g

Opycka U mapuka oJfmHAKOBBI. KoJIbIlo 1 JiepxKaresb jerkue. T peHunst
net. VI3 BepxHeil TOUKM KOJIbIA MAapUuK CKOJIB3UT ¢ IPEHEOPEKUMO Ma-
JIO HaYaJIbHOU CKOPOCTBIO.

1. Haitaure yckopenune @ mapuka B TOT MOMEHT, KOTJa CHJIa, ¢ KO-
TOPOIT OPYCOK JIeCTBYET Ha BEPTUKAJIBLHYIO CTEHKY, 0OpalaeTcs
B HOJIb. B oTBeTe yKarXure MOJIy/Ib U HallpaB/JIeHIE BEKTOPA d.

2. Haiiyiure BepTHKa/bHOE TIepeMerienne h Iapuka K 9TOMY MO-
MEHTY BpPEMEHU.

3. Haiture HanboIbINyIO0 CKOPOCTH V' OpycKa.

Bce nepemertienusi mpoucxogsiT B OJIHOM BEPTUKAJIBHON ILJIOCKOCTHU. YCKOPEHHE CBOOOIHOIO Ia-
nennst ¢ = 10 m/c®. B npomecce jBuxkennss GpyCOK He OTPBIBAETCA OT IJIAJKONH TOPH30HTAJILHOLL
IIJIOCKOCTH.

o/ Gz = Yb 99T zyb’/\ﬁf\/\ify\ =X =4 (g meggo~ % =y (gip/mor=06=p6=p(1
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1.22.4. («Qusmex», 2022, 10) Ha riajgkoif rOpu30HTAIBLHO 11O A
BEPXHOCTH BIUIOTHYIO K BEPTUKAJBHOII CTEHKE CTOUT OpPYCOK, B R
Opycke cjieslaHo TyIajKoe yriyosenue B ¢popme rmosrycdepbl paju-

yca R (cm. puc.). VI3 Touku A ¢ HysmeBoil HauaabHON CKOPOCTHIO

CKOJIB3UT mIaiiba Macchl m. Yepe3 HeKoTOpoe BpeMsd Imaitba J0CTH-

raeT MakCUMaJIbHO# BbIcOTBl H = 2R/3, oTCYuTaHHON OT HUXKHEl

TOYKH IOJTyChEPHI.

1. Haitaqure maccy M Opycka.

2. Haiiiute MakCUMAaJIbHYIO CKOPOCTD Viax OpyCKa IpH JabHENRIeM JIBUKEHUN CUCTEMBI.

3. C kakoil o BesmauHe cujioii P OpycoK JeficTByeT Ha TOPU30OHTAJIbHYIO MOBEPXHOCTH B TOT
MOMEHT, KOI'J[a €r0 CKOPOCTh V. ! YCKOpeHne ¢BOOOIHOIO IMaIeHNus (.

bug =g (g AL = >y (g ilwg =y (1

1.23 VYnpyrue B3auMo/ieiicTBus

,HOHOJIHI/ITGJH)HI)IG 3a/Ja411 — B JIMCTKE pryFI/Ie BSaHkIOLLefICTBHH.

1.23.1. (Bcepocc., 2020, M5, 10) «T'opka» maccoit M BMecTe ¢ m
HAXOJISIIMMCsT Ha eé BeprunHe Gpyckom maccoit m = M/5 nsu-
rajlachb 110 MHEPIMH C HEU3BECTHOW CKOPOCTBIO W BJIOJb T'OPU30H-
TaJbHON MMOBEPXHOCTU. B HEKOTOPBIIT MOMEHT OpPYCOK OTITYCTHJIH, —

1 OH COCKOJIb3HYJI BHIU3, B PE3YJIbTaTe Yero «IopKa» OCTAHOBHUJIACH. M

CKJIOH «MOPKU» IPECTaBIIgAeT cOO0I YeTBEPTh OKPYKHOCTH PaIIy- W—
com R = 1 M. Yckopenue ceobojinoro najenus g = 10 m/c?. Tpenue

OTCyTCTBYET.

1. Haitaure KOHEUHYIO CKOPOCTH ¥ OPYCKa MOCTIe €r0 COCKAJIB3bIBaHUs ¢ «TOPKU». OTBET BBIpa3uTe
B M/C M OKDPYTIJIUTE JI0 JIECATHIX JOJICH.

2. Haiiyiure Hava bHYIO CKOPOCTH U TOpKU ¢ OpyckoM. OTBeT BbIpasuTe B M / C U OKPYIJIUTE 10
JEeCATBIX JI0JIEM.

80 (¢ 6% (1

1.23.2. (Bcepocce., 2023, M5, 10) B komHaTe Ha TOPU3OHTAIBLHOM TIOJIY JIEKUT JIEPEBSHHBIN GPYCOK.
DTOro OPycKa KacaeTcs TAKETbI MeTa//INIeCKUil map, MO/IBEIIeHHbBIN K TOTOJIKY KOMHATHI Ha JIET-
KOl HepacTszKUMOi HuTH JymHO# L = 3 M (puc. 1). Macca mapa HaMHOrO 60JIbIle Macchl OPyCKa.
[Iycts T} — MOIY/Ib CUJIBI HATSAXKEHUST HUTU B UCXOHOM ToJiozKeHnu. [1lap oTBOJAT B CTOPOHY Tak,
9TO TpsMasi HUTh OTKJIOHSIETCS Ha HEKOTODBIl yroJl OT BEPTHKAJM, U OTIycKaioT (puc. 2). Momysb
CHUJIbI HATSIYKCHIS HUTHU Cpa3y I0ocje oTiycKanus mapa pasen 1o = kT, tie k = 0,6. Illap BozBpaa-
eTCsl B UCXOJIHOE TI0JIOXKeHne U ymapsieT opycok. CoyaapeHue mmapa u Opycka JI000Boe n abCOTIOTHO
yIpyroe, OPycok 1oc/ie yjiapa JIBUKETCs B INIOCKOCTH pucyHKa. [IycTh T — MOY/Ib CHIbI HATAKEHU S
HUTHU HEIOCPEJICTBEHHO Iepe yaapoMm. Kosdduiment tpenus Mexk iy opyckom u crosiom i = 0,6.
Ycekopenue ¢BOGOJHOrO NajieHust NPUHATL paBHbiM ¢ = 10 M/c?. Pajuyc mapa namMHOro menbiie L,
ap He KacaeTcs I10J1a, COIPOTUBIEHNEM BO3/IyXa IIpeHeOpedb.
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Puc. 1. Puc. 2.

1. Haitnure orromenue T3/T). OrBer oOKpyruTe 0 JECATHIX JTOJIEI.

2. Haiismre Mojysib ckopocTu Opycka cpaldy mocjie coyaapenus ¢ mapoM. OTBer BbIpasuTe B M/cC
U OKPYIJIATE JIO AECATHIX JI0JIE.

3. Kakoit myThb mpoiigiér Opycok 0 moJiHoit octaHoBKu! OTBET BBIpA3uTe B METPaX U OKPYIJIUTE
JIO TIEJIOTO YUCJIA.

]8 (e86 (gsT (1

1.23.3. («Bydywue uccaedosamenu — 6ydywee waykus, 2015, 10) B KuHeTHueckoii Teopun ra3os
[IPU PACCMOTPEHHUH MMAPHBIX COYIAPEHUI MEXKY MOJIEKYJIAME HCIOJIb3yeTCs TOT (DAKT, 9TO OTHOCH-
TeJIbHAs CKOPOCTh B pe3y/IbTare COyJIapeHHsl He M3MeHsieTcs 10 BejudnHe. Jlokakure coxpaHeHue
BEJINIUHBI OTHOCUTE/IBHON CKOPOCTU MOJIEKYJI, MOJIEIUPYsI UX OJIMHAKOBBIMU TJIQIKUMU ITAPAMMU, HC-
[BITBIBAIOIIUMI a0COJIIOTHO yUpyruii (He 00si3aTesIbHO JI000BOI) yaap. YdUecTb, 9To HpH JIOGOBOM
COY/IAPEHUH OJITMHAKOBBIX YIIPYTHX MAPOB ITPOUCXOIUT OOMEH CKOPOCTSAMH.

1.23.4. («Bydywue uccaedosamenru — 6ydywee naykuy, 2019, 10) Iapaomuii BepTHKAILHO IIa-
pPUK abCOJIIOTHO YIIPYT'O COYJApseTcs C IVIaJIKONH HAKJIOHHON I'PAHbIO KJIMHA, JIEYKAIIEro Ha IJIaJKOM
ropu30HTAJIBHOM cToJie. Macchl mapuka n KjanHa paBHbL. [[pu KakoM yriie mpu OCHOBAHUN KJIUHA TTPU-
obpeTeHHas KJINHOM KHHETHIECKAsd SHEPT s COCTABAT HAMOOJIBIIYIO JIOJIIO OT KHHETUIECKOH SHEPTUH,
KoTOpas OblLIa y IapuKa repejl ero ygapoMm o kKiana! Caurars, 9To yjaap IapuKa He BbI3bIBAET Bpa-
IMEeHUs KJINHA.

g =8P

1.23.5. («Bydywue uccaedosamenu — 6ydywee nayxus, 2023, 10) L
Ha ropusonTaibHOM CTOJIE JIEKUT KOPOOKA JIMHBI L M Macchl m, B
KOTOPOM y OJHOM M3 CTEHOK HAaXOAWTCs Iaiiba Toit ke macchl. [1laii-
6e CcooDIIAT CKOPOCTh V' B HAIIPABJIEHUU IIPOTHUBOIIOIOXKHONI CTEH-
ki (cm. puc.). Cunras, 9T0 COyJapeHus Mmaibbl cO CTEHKAMU yIIPY-
rue, TpeHue MeXK Iy Iaitboil u KOpoOKOil OTCYyTCTBYeT, a Kodddurim-
€HT TPEHUsI MEXKJIy KOPOOKOI U CTOJIOM pPaBeH (i, HANTU TPOiiIeHHbIE
KOpPOOKOII U IMaitboit myT. YCKopeHue cBOOOIHOrO majieHus paBHo ¢g. namerp maiibbl MaJ 1mo cpas-
HEHUIO C L.

v
—>

[ [(1611y)/ ] = w ovta 7 (u+1) (6717 /

1.23.6. (Bcecub., 2019, 10) XoKKenucT yBujes MOCTOPOHHUIT TIPEJMET TOYHO MOCPEJIMHE XOKKEHHOM
KOPOOKH 1 PEINI ero yoOpaTh, TOJKHYB B HETO OT OOpPTHKA IIaiidy co ckopocThio v. Ilocie ympyroro
yJlapa OJIHOBPEMEHHO IMaiiba BEpHYJIACh K XOKKEUCTY, a IMPeJIMET YIAPHUJICA O ITPOTUBOIOIOXKHDIN
boptuk. Yepes Kakoe BpeMsd ITOCJE TOTYKA BEPHYJIACH IIaiida, ecu MUpUHa XOKKEeHO KOpoOKu L,
a JIBUKEHHUE IMafiobl 1 IIpe/iMeTa IPOUCXOJIIIN BJIOIb OJIHON JIMHUK ITollepek KopoOKu! TpeHus Her.

0z _
Te = 1
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1.23.7. («Pocamom», 2023, 10) Teno maccoit m; HajeTaeT Ha IIOKOAIIEECS TEJIO ¢ HEKOTOPOil HEM3-
BECTHOU Maccoil my. VI3BecTHO, UTO TOC/IE IEHTPAJIBHOIO aOCOIIOTHO YIPYTOTO CTOJIKHOBEHUS M-
IyJIbC TeJIa C MACCOil M) BJIBOE IIPEBOCXOIMUT MMITYJIbC Tesla ¢ Maccoil me. Haiitu maccy ma.

1.23.8. (Bcecub., 2022, 10) Tlo nexaineit Ha Jbjly HENOJIBUZKHOI M1aiibe ¢ HEKOTOPOIl CKOPOCTHIO
TOJIKHYJIN Takyio ke maii0y. [Haiioer yrnpyro ymapuinch. Yiap ObLI HEHTPAJIbHBINA, B pe3yjbrare
Yero IMmaidbl OCTAHOBUJIMNCH HA PACCTOAHMEH L APYr OT JApyra, BBICTPOUBIINCH BJIOJIb HAIIPABICHUS
HaYaJIbHOM CKOpoCcTU. OIBIT IIOBTOPUIN C TOM YK€ HAYaJIbHOI CKOPOCTHIO U C TOI'O YK€ PACCTOAHMS, HO
9yTb-49yYThb IIPDOMaxXHYJ/IUCb — B PE3YyJIbTaTC OCTaHOBUBHIINECHA Hlafl6b1 BBICTPOMJIMCDH IIEPIICHAUKYJIAPHO
HalpaBJieHnio Tor4aka. OIpeiesnre pacCTOIHIE MeXK/Iy HUMHU BO BTOpoM ciydae. [Ilaitbbl cKOIb3sIT
110 JIbY U CTAJKUBAIOTCS YIPYTO.

eNT

1.23.9. (Bcecub., 2017, 10) Ipurarormasicst 10 TOPU30HTATIBHOMY CTOJIY
maiba Macchbl m HaJeTaeT Ha BTOPYIO MCXO/IHO HEIOJBHXKHYIO IIai0y.
[Tocne yupyroro cToJIKHOBeHHUs MaifiObl OCTaHABIMBAIOTCS Ha OJIMHA-
KOBOM PacCCTOTHUU L OT TOYKH yjapa. YTOJ MEXKIy IepeMeleHusIMu
maito «. Haiigure maccy M BTOpOIT maiionl, eciim KoadpduimenT rpe-
HUsI A0 O CTOJIOM OJINHAKOB 1 paBeH L. KakoBa BelmamHa CKOPOCTU
epBOii MmaiidbI epe; MOMEHTOM yiaapa’ YCKOpeH#e CBOOOIHOIO Taie-
HUA (.

’ b1z N(g/0)uisg =n {(0s00g — T)w = ‘

1.23.10. («Kypuamos», 2020, 10) B kybe maccer M 1mpo-
CBEPJIEHO OTBEPCTHE TaK, UTO AP MACCHI 117 MOYXKET BOUTH
TOPU30HTAJILHO, & 3aTeM IIPOUTH Yepe3 KyO U BbLIETETH BEpP-
TUKaJILHO BBepX. [1lap n Kyb pacio/iozKeHnbl Ha TOBEPXHOCTU
0e3 TpeHus, KyO n3HAYaJIbHO HAXOIUTCA B TTOKoe. PaccMoT- m .
PUM CUTYAIMIO, B KOTOPOM IIIap JBU2KETCH T'OPU30HTAIBLHO O —>
co ckopocThio vy. [Ilap monasiaer B Ky0 u BhIOpAChIBAETCS

u3 BepxHeil yactu KyoOa. lIpemomoxkum, 910 HET TOTEPH HA

TpeHue, KOTJia Iap MPOXOJUT depe3 KyO, Ijie OH BXOJUT B

BEepXHEE OTBEPCTHE, a 3aTeM BbIOpachiBaeTcst U3 OOKOBOTO oTBepctTus. Oupesennte BpeMs BO3BpaTa

IMApUKa B IMOJIOYKEHNE, B KOTOPOM ITPOUCXO/IUT epPBOHAYAILHOE CTOJIKHOBEHNE, B TEPMIHAX OTHOIIIE-
_ M

Hus Macc 3 = = > 0, CKOPOCTH ¥y ¥ yCKOpEeHHsl CBOOOIHOTO TaJIeHU g.
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1.23.11. («llaz 6 6ydywees, 2023, 10) Ha ropusoHTaIbHOl IOBEPXHOCTH JIbJIA HAXOIUTCS JI€Isl-
Has TOpKa BbICOTOH h = 0,6 M, KOTOpasi MOXKET CKOJIb3UTDH II0 ITIOBEPXHOCTH JIbJa (CM. PHCYHOK).
Ha Bepmmmne ropku mokouTcst Majienbkas maiiba. Macca ropku B k = 3 pasa 00JIbIlle MacChl Iaii-
Oob1. BragaJsie ropka u maiiba HenoJBUKHbLI. TpeHne NpeHeOpekuMo MaJjio. Kakyio MUHHUMAJILHYIO
TOPU30HTAJIBHO HAIIPABJIEHHYIO CKOPOCTH HEOOXOIUMO COOOIIUTH Maiibe, 4TOOBI OHA I0CJIE TOrO, KaK
COCKOJIb3HET C TOPKHU U yJIAPUTCS YIIPYTO O BEPTUKAJIbHBIN OOPTHUK, CMOIJIa ObI TIOJHATHCS HA BEPIIIH-
HYy TOPKH Ipu 00paTHOM jiBukeHnn! CauTaTh, 9TO MPU JBUZKEHUH 110 TOPKE IM1aiida He OTPBhIBAETCS OT
Heé, BCe JIBUKEHUS MAa0bl 1 TOPKU 110 TOPU30HTAIBLHON TOBEPXHOCTHU ITPOUCXOIAT BJIOb OJHOM TIps-
Moit. Yekopenue ceobojiHoro najenns g = 10 m/c2.

Z

o/wy‘{:% =a

1.24 HekoHcepBaTUBHbBIE CUCTEMBI

,L[OHOJIHI/ITGJH)HI)IG 3a/la4911 — B JIMCTKE HeKOHCepBaTI/IBHLIe CHUCTEMBI.

1.24.1. (Bcepoce., 2020, 1115, 10) Ha nérkoit npyzxkune kécrkocrbio 500 H/m, mpukperiénHoir
K TOTOJIKY, IOJIBEIIIEHO TeJIO Maccoil 2 KI, KOTOpoe IepBOHAYaILHO MOKoWTcs. Ha Hero HadmHaer
JIeficTBOBATH [MOCTOSIHHAS CHJIa, HallpaBJIeHHas BepTHKaJbHO BHEM3, paBHag ' = 30 H. Yckopenne
cBobosiHoro najenns g = 10 v/ c2.

1. Yemy paBHa mepBoHadasbHas jedopmariust npyKuHbI? OTBET yKaskKuTe B CM, OKPYIVIUB JI0
IIEJIOT0 YUCJIA.

2. Haiture paboty cuiabl F' K ToOMy MOMeHTY, Korja rpy3 omycrurcd Ha 10 M. OTBeT ykaxKuTe
B /2K, OKPYIJIUB JI0 TEJIOr0 YUCJIA.

3. Haiture moynb ckopocT Tejga K TOMY MOMEHTY, Korja oHo omyctutced na 10 cm. Orser
YKaKHUTEe B M/C, OKPYTJIUB JI0 JECATHIX JIOJIE.

Lo(ee @y (1
1.24.2. («Pocamoms, 2021, 10) OKoIIO TOHKOM TJIaJIKO#i BEPTUKAJBHOM CTEHKH Jie-
JKUT TeN0YKa ¢ OYeHb MEJTKHMU 3BeHbsSIMHU JIIMHHOM [ n Maccoit m. Beicora crenku

MeHbIIIe JIJIMHBL enouky 1 paBaa 5l /6. Kakyo MUHIMAIbHYIO PabOTy HY?KHO COBED-
[IUTh, 9TOOBI BTAIUTD IEMOYKY HA CTEHKY TaK, KakK IMOKa3aHO Ha PUCYHKE?

47


https://mathus.ru/phys/neconserva.pdf

1.24.3. («Bydywue uccaedosamenu — 6ydywee naykus, 2020, 10) JIBe ojuHAKOBBIE JJOCKHU JIEXKAT HA
[JIAJIKOM TOPU30HTATIBHOM CTOJIE, COIPHUKAacasich Topramu (cM. puc.). Bpycok, macca KoToporo pas-
Ha Macce JIOCKH, TOJIKAIOT BIOJIb JIOCOK C KOHIA JIOCKH 1 ¢ TaKoi CKOPOCTBIO, UYTO OH, IIPOCKOJIL3UB
o 06enMM JIOCKaM, OCTaeTcs Ha KOHIE JocKu 2. Kakast 9acTh MepBOHAYAJBHON KMHETHIECKON SHEP-
run OpycKa BblJeJMIach B Buje Teiia?! demy paBHO OTHOIIEHHE PabOT, COBEPIINEHHBIX HaJ OPyCKOM
nockamu 1 u 27

= 1 2
I ]
/7 /S

90 ~ L%

LACHET
o1

1.24.4. («Hadeorcda snepeemuxus, 2015, 10) Kybuk ¢ pebpom | HAUMHAET CKOJB3UTH MO TOPU30H-
TaJILHOI JOCKE C HEKOTOPOil HadaIbHOI cKOpocThio. KosddurmenT Tpennst KyOnKa o JIOCKY PaBEH [i.
Ha paccrosinum S oT TOUKM Hadaja CKOJbXKEHUsI U3 JOCKU BBICTYIIAeT MAJICHBKUI IBo3/MK. Kakoii
JIOJIZKHA, OBITH MUHUMAJIbHas Hada/IbHasd CKOPOCTh KyOUKa, YTOOBI IIPU yAape O IBO3/INK KyOUK Tepe-
Bepuysica? Knnerndeckasi sHeprusi KyOuKa 1epe/i yJapoM O I'BO3/UK B 1 Pa3 00JIbIIe MEXaHUIECKOI

SHEepruu, HOTepHHHOfI Ky6I/IKOM pu yaape.
u II:;\ 16 + sbrig \ = 0a

1.24.5. («Qusmex», 2023, 10) llIKoNbHEK BTacKHBAET Ay
caHKN Ha TOpKy. [Ipodnis ropkn B BepTUKAIBLHOI TIT0C-
KOCTH IIOKa3aH Ha PUCYHKe K 3ajade. /1 Toro, 4Tobbl,
JIBUTASICh 110 MIPSIMOIi, MEJIJIEHHO BTAIUTh CAHKU MaCCON
m = 5 Kr, u3 Touku 0 B ToukKy 1, npuk/iajipiBas CUITy
BJIOJTb IIJIOCKOI MTOBEPXHOCTU TOPKH, HEOOXOIMMO COBEp-
muThb paboty A; = 300 JIxk. B Touke 1 MKOJIBHUK OTITyC-
KaeT caHku. BepTukasibHasg KOOpJMHATa TOYKHU CTapTa
h = 4,6 M, Haua/bHAs CKOPOCTb CaHOK HyJieBas. Koad-
uruenT TpeHusa CKOIbXKEHNs CAHOK 110 TOPKE OJIMHAKOB
Ha BCeil MOBEPXHOCTU TOPKU. YCKOPEHUE CBOOOHOTO TIa-
nenus g = 10 m/c?.

1. Haitmure ckopocth V' caHOK Yy OCHOBAaHMS I'OPKU B
Touke 0.

2. Kakyo pabory A, ciegyer cOBEpIINTh, 9TOOBI MEJJIEHHO IePEMECTUTh CAaHKHU 110 TOPKe U3
toukn 1 B Touky 27 B Touke 2 BepTukasbHas KoopauHata H = 10 m, L = 4.

Ha kaxk1oM s/ieMeHTapHOM IepeMENIEHN BEKTOP CUJIbI, KOTOPYIO ITKOJBLHUK IMPUKJIAIbIBAET K CaH-
KaM, ¥ BEKTOp IlepeMeIleHrs CaHOK JiesKaT Ha OJHOI Ipsimoii. Bee mepemertiennst IponcxoisT B OJI-
HOU BEPTUKAJBLHON MJIOCKOCTH.

7 08) = (1—%)~(11M—‘V)+(u—H)b'W=ZV (co/mg=1E—ybN-z=A(1
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1.24.6. («Dopmyaa Eduncmeas / «Tpemwve muicavweaemues, 2020, 10) Ilpyxuna >KECTKOCTHIO
600 H/m npukpermiena K crere. K Heil 1o miajkoMy MOJIy €O CKOPOCTBIO 2,3 M/C mpubimzkaercs
TeexkKa. Y eé JIeBOro Kpas JIeXKUT TPy3uK. Ha CKOJIBKO COXRKMETCH NPY?KUHA, KOTIA TEJICKKA B HEE
YIAPUTCH !

Z 2

IIpumeuyanue. Macca tenexkkn — 5 Kr, macca rpy3uka — 1 kr. Kosddunment Tpenns mex ity
rpy3ukoM u Tenexkkoit p = 0,5. JInuna npyxunbl — 50 cM, jayuna Tesiexkkn — 40 cm. Pasmep rpysuka
MHOT'O MEHBITIE pa3Mepa TeIeyKKH.

1.25 Heynpyrue B3anMoaeiicTBus
,HOHOJ'IHI/ITGJH)HBIG 3aladll — B JIUCTKE HGYHI)YI‘I/IG BfﬁaHh'IO,ZLeﬁCTBHH.

1.25.1. (Bcepoce., 2022, 1119, 10) dpa mapuka maccamu 200 v u 400 © ABHZKYTCS 1O DJIQKOMY
CTOJIY TIEPIIEH UK YIISIPHO JIPYT JAPYTY € OJMHAKOBBIMHU 110 MOJIYJIIO cKopocTsaMmu 4 M/ c. [Tocse qacTiano
YIIPYTOro COYJAApEHUs JETKUil Map OCTAHOBUJICH, & TAYKEJIBIN TPOJIOJIZKIAIT JIBUKEHHE.

1. Haitaure cKOpocThb TsKEIOrO mmapa mocie yaapa. OTBeT BhIpa3uTe B MeTpax B CEKYHJLY, OKPYT-
JIUB IO JIECATHIX HOJIEN.

2. Haiiyiure oTHOIIEHNE KUHETUYECKO SHEPTUU, KOTOPYIO UMEJ JIETKHIT ap JI0 yJaapa, K KoJude-
CTBY TEILIOTHI, KOTOpasl BBIIEJIMIACH IPU coyaapennn. OTBeT OKPYIJIUTE JI0 TEJIOr0 JUC/IA.

z(Ter (1

1.26 Pacnoam gacTuip
,HOHOJIHI/ITGJHDHI)IG 3a/Ja411 — B JIMCTKE Pacua;L JaCTHUII.

1.26.1. (Oaumnuada KDY, 2019, 10) Cuapsi pasierescs B cepejiHe OOIbIION KOMHATHI Ha 3 OCKOJI-
Ka C OJIMHAKOBLIMU MaccaMu 1 cKopocTamu. OMH OCKOJIOK IIPOIOJIZKIIL IBAKEHIE B TOM K€ HAIIPaB-
JICHNU, JIBa JPYIUX Pa3JeTeINCh B BePTHKAILHON IJIOCKOCTH 1o, yriaoM 60 rpaycoB ApyTr K JIpyTy.
OCKOJIOK, JIETEBIIUIl TPSAMO, yJIApUJICd B CTEHY |Yepe3 BpeMs t1, a BpeMs MEXK/JIy MpPU3EMJICHUEM
IIBYX JIPYTHX OCKOJKOB PaBHO 7. Korma oimH U3 OCKOJIKOB KOCHYJICS IIOTOJIKA, CKOPOCTH €ro ObLia
HaIIpaBJIeHa FOPU30HTaJIbHO. Bee yaaps! ynpyrue. Haittun qmHy 1 BBICOTY KOMHATHI.

ﬁ =g ‘TLbg =17
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1.26.2. («@opmysa Eduncmeas / « Tpemve mucaveaemues, 2019, 10) I'panara, GpoliiieHHast BEPTH-
KaJIbHO BBEPX CO CKOPOCTBIO U, B BEPXHEll TOUKE TPAEKTOPUH pa3pbIBaeTCsI Ha JIBa 0CKOJIKa. CKOPOCTH
IIEpBOIr'oc HallpaBJieHa BEPTUKaJILHO BHU3, BTOPOI'O — BEPTUKAJILHO BBEPX. HpI/I BO3BpalllcHUU B TOYKY
MEeTaHUs UX CKOPOCTU PABHBI U1 U Vs.

Haiiiure orHOmeHne Macc ocKoJIKOB. CONPOTHUBIIEHNEM BO3/IyXa IIpeHeOperure.

14
vz _ Tw

T
zv—g?

1.26.3. (Bcecub., 2020, 10) Pobor HEMOIBIKHO BHCHUT B KOCMEYE-
CKOM TIPOCTPAHCTBE B TOUKe A OKOJIO KOCMHUIeCcKoro KopabJist. Macca
pobota, BMecTe ¢ ero ocHacTtkoit papaa M. s Toro 4ToObl epeme-
CTUTHCS U3 TOUYKA A B TOUKY B, OH ¢ TIOMOIIBIO TIPYKUHHON ITYTIKN
BBICTPEJIMBAET IIAPUKOM Maccoit m. ljis Toro, 4robbl npekpaTuTh 1@ @ o=
JIBUKEHIE B TOUYKe B, OH dWepe3 BpeMsi T BBICTPEIUBAET TAKUM IKe
IMAPUKOM B TIPOTHBOIIOJIOKHOM Harpasennn. Pukcanuss pobora B
TouKe B oKa3ajach HEIOJIHOM, U OH CO BPEMEHEM ee MOKUHYJI. depe3

KaKoe BpeMsl I10CJie BTOPOrO BhICTpesa pobOT BepHeTcs B TOYKy A7
DHepPrus BLICTPEIOB OJUHAKOBASI.

1.26.4. (Bcecu6., 2023, 10) Mex iy AByMs 9acTsIMHA COCTABHOI'O Te-

Jla BCTaBJIEHA HeBecoMas NPYxKWHKa. Maccel yacreir Tejia m u 2m.
Teno cBOGOIHO JIETUT ¢ HEKOTOPOI CKOPOCTHIO. B Kakoii-ro MOMeHT 0
>
M‘

MPY2KUHKA PACTAJKUBAET YaCTH TeJIa, U OHU 00€ Pa3JIeTAIOTCs IO yT-
JIOM (¢ K II€PBOHAYAIHLHOMY HAIIPABJICHUIO JBUKEHU Teja. [Ipu srom
B KOHEYHBII MOMEHT pPACTAJKUBAHUS HEHTPHl MACC PA3JIETAIONINXCS
JacTell HAXOo/sTCd Ha ocu HpYyKUHKK. [loj] KakuM yrjioMm K mepBoHa-
YaJIbHOM CKOPOCTH TeJia ObLia paciosioxkeHna och npykuaku?! [loss Tsxkectn HeT.

1.27 Paccegnue gacTuil

JonoHuTebHbIE 33291 — B JUCTKe Paccednue gacTuil.

1.27.1. («Kypuamoss», 2023, 10) dAnpo N; craakuBaeTcs ¢ MepBOHAYAILHO TOKOAMIUMCH SpoM Ny
1 BO3OYKJIA€T €ro:
N1+N2—)N1+N2*

[Ipu sTOM BHYTpeHHSsIST SHEPrus simpa No yBeIUIUBaeTCsd Ha MOJOKHUTeTbHYO Beandanny AFE. Ot-
Homenne mace sjaep Ny u Ny paBHO n = my/mg = 1/3. Ornomenne sueprun AE K HadaIbHON
kuHeTHIeckoil sueprun Ky sapa Ny pasno z = AFE/Ky = 2/5. Haiinure MakcuMaabHO BO3MOXKHOE
3HaYeHue 1, yria BblieTa Bo30yKIEHHOTO sapa [N, COBMECTUMOE C 3aKOHAME COXPAaHEHUs NMITYJIbCa
1 SHeprun (yroJi BbUIETa — YTOJ MEXKJLy MMILYJIbCOM sijipa Ny 1 HA9aJ bHBIM UMITYIbCOM siipa Ni).

o8 = o(1 + u) /N sooore = Wy ‘

1.28 VYnapHble CHJIbI

,HOHOIIHI/ITGJH)HI)IG 3ala4ll — B JIUCTKE yﬂapHI)IG CHJIDBI.
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1.28.1. («Iloxopu Bopobwvésn, 2opwi!s, 2020, 10) Ha riajakoii ropu3oHTAILHON 11O~
BEPXHOCTH JIeZKaJIa TaHTEe/Ib U3 JABYX HEOOJIBINNX Iaitd ¢ MaccaMu m U 3M U HKeCT-
KOT'0 JIerKOTo crepzkHd JymHbl L. Hebosbiasg maitba ypapsgercs yupyro o CTepKeHb,

K <o
U TaHTEJIb MOCJIe STOTO JIBUKETCS MOCTyIare/buo. Ha KakoM paccTodHUU OT JIETKOM
maibbl TaHTe M HAXOIM/Iach TOYKa yaapa’
T =4
1.28.2. («Iloxopu Bopobwéswi 2opwi!», 2020, 10) Koabio pagnyca a = 5 cm i
1
CKOJIB3UT, HE BpaIasiCh, 110 TJIQJKOMY FOPU30HTAJILHOMY JIbJLY CO CKOPOCTBHIO !
o 1
vo = 1 M/c u ynapsiercss o BepTHKaIbHBIN 60pT. Eciim cKopocTh KoJibila Ha- L
N 1

[IpaBJIeHa MEePIIEeHINKYJISPHO O0PTY, TO yaap Oy/IeT YIpyruM, i KOJIbIO HOC/Ie ™
yJapa OyJieT JIBUraThCs MOoCTynaTe/ 1bHo. HaiiTn yriioByo CKOpocTh BpallieHus
KOJIbIIA TIOCJIE yJjiapa, €CJIM yroJ HajieHusd Kojblia a = 45°. Koaddurment
TPEHUs MKy KOJIbIloM u 6bopTom = 0,4.

.
’

T~ i —
- €11~ 5505 Oardg — m‘

1.28.3. («Kypuamoss, 2020, 10) Illap mas GoysauHra u Mstd Jijid rosibda cOpachlBAIOT BMECTE HA
IJIOCKYIO TIOBEPXHOCTH C BBICOTHI h. Mad jiyig Ooy/mHIra HAMHOIO MAaCCUBHeEe MAda JJisd TOJIbda, u
pajimychbl 060oux mapoB MHOTO MeHnbIie h. [llap g 6oyuHra CTAJIKHBAETCS C TOBEPXHOCTHIO U Cpa-
3y TOCJ€ TOTO ¢ MSUIOM I rojibda: IMapbl cOpPachbIBAIOT TaK, UTO BCE JBUKEHUS IIepes] BTOPbIM
CTOJIKHOBEHUEM SIBJISIIOTCST BEPTUKAJIBHBIMU, U MY JIJIA TOJIb(Ma yaapseTcs o map Jjis OOYIUHTa 0T
YIJIOM (v OT €TI0 BepXHell TOUKH, KaK II0Ka3aHO Ha PUCYHKe. Bce cTOIKHOBEHUST ABJIAIOTCS aOCOIIOTHO
YIPYTUMH, HET TPEHUsI MEXKJIy IapoM Jijig OOyJIMHIa M MAYIOM Jjisd ToJibda. [lociie cronknoBenus
MAY JIJIA TOJIb(]a JIBUKETCS ITPU OTCYTCTBUU CONPOTUBJICHUsT BO3/yXa U MPU3EMJIACTCS Ha PacCTO-
auue [. Boicora h = 1 M dukcupoBaHa, HO o MOXKeT MeHATbCA. KaKoBO MaKCHMAaJIbHO BO3MOXKHOE
3HAYEHHE [ ¥ 0] KAaKUM yIJIOM (¢ OHO JIOCTUTAeTCs !

TR0 MIFI R

o1



1.28.4. («Kypuamos», 2021, 10) Crena abCOJIOTHO yIPYTra OTHOCUTEILHO BO3/EHCTBUI BIOIb HOP-
MaJil K ee MOBepXHOCTU. [IoBEpXHOCTH CTEHBI TakKe MMeeT KOI(DMDUIMEHT TPeHUus [ = \/§/ 6. B
creHy OpocaloT abCOJIIOTHO TBEP/IbINl KyOUK Tak, 9TO OJ[HA I'PaHb KyOHKa MapaJuie/ibHa CTeHe, a CKO-
pPOCTh KyOMKa U COCTABJISIET YTOJI (v C HOPMAJIBIO K TIoBepXHOCTH. Haliinre 3aBucuMocTs yrita (3, moJ
KOTOPBIM KyOWK OTCKaKHMBaeT OT CTeHbl, oT yryia «. [locTpoiite KadecTBeHHBIH TpaduK OyHKIIH

Bla).

-0€ < © uros ¢ (% — 70581) 3yore
{0€ S 0 UKo ‘0

1.29 Craruka
,L[OHOJIHI/ITGJH:;HI)IG 3a/la4911 — B JIMCTKE CTaTHKa.

1.29.1. (Bcepoce., 2022, 119, 10) B nocke BbICBEpIHIN HEOOIBIITYIO
SIMKY U BCTABHJIN B Heé map (cM. pucyHok ). [loj KakuM MuUHUMATBHBIM
YIJIOM (¢ K TIJIOCKOCTH CTOJIa JIOJIZKHA OBITh HAKJIOHEHA JIOCKA, ITOOBI
map Bblnas u3 aMku’! Pajnyc 1mapa B JBa pa3a IpeBbINIaeT TyIyOuHy
AMKMU.

1. 30° a

2. 45°;
3. 60°;
4. 90°.

1.29.2. (Bcepocc., 2021, 115, 10) Ha aByxX HAKJIOHHBIX ILIOCKOCTSIX,
00pa3yIonux MPAMON JIBYyI'PAHHBIN YTOJI, JIEYKUT OTHOPOJIHBIN TTHJIMHID
Maccoit 2 Kr. [lepBag m BTOpas IJIOCKOCTH HAKJIOHEHBI K TOPU3OHTY IO
yriaamu 30° m 60° coorBercTBeHHO. [lepBas 1I0CKOCTH IIepoxoBaTasi, a
BTOpas — IViajiKas. YCKopeHue cBoboHoro najenus pasao 10 m/c2. Via-
3aHUE: CUNAA NOAHOT PEAKUUL ONOPYL PABHA 2E0MEMPUIECKOT, CYMME CUADL
HOPMAALHOT PEAKUUL ONOPBL U CUABL CYT020 MPEHUA.

1. Haiimure MOIyb CHJIBI TIOJIHON peakIMu OMophl [y, AeficTBYIONEN Ha ITUJIMHID CO CTOPOHDI
epBoii mockocTu. OTBET BhIPA3UTe B HBIOTOHAX, OKPYIJIATE JIO IEJI0T0 TUCIA.

2. Haitmnre MOTY/Ib CHJIBI MOJTHOM PeakIuu OMoOpbl Ry, JeWCTBYIONENH Ha IHUJIUHIP CO CTOPOHDI
BTOPOIT 1IocKoCcTH. OTBET BhIPA3uTe B HHIOTOHAX, OKPYTJIATE JIO IEJIOT0 TUCIA.

o1 (z 21 (1
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1.29.3. (Bcepocc., 2020, M3, 10) OxHOopojHas CUMMETPUYHAsI TAHTE]b COCTOUT U3 JIBYX OJIMHA-
KOBBIX IIIAPOB, COEIMHEHHBIX IMUJIMHIPUIECKUM CTEpKHEM. Pa3Mepbl ranTem ykazaHbl HA PUCYHKE.
[anTeNb JIEKUT Ha TOPU30HTAJBHON M HAKJIOHHON IIJIOCKOCTSX, Kacasch nX B Todkax A m B. Dtn
[JIOCKOCTH 00pa3ytoT JBYIpaHHbIi yroa m— [ = 150° (JinHust nepecedenus MI0CKOCTEH ePIIeH IUKY-
JIIPHA [JIOCKOCTH pucyHKa). Och CAMMETPUY TAHTEJIN JIEKUT B [IJIOCKOCTH PUCYHKa. TpeHue B TOUKe
A oTcyTcTBYyer.

SIS 77T
A

1. Haiture MuHUMAIbHBIH KOI(DMUIMEHT TPEHUA MEXKIY HAKJIOHHOH IJIOCKOCTHIO M TaHTE/IbIO B
TOUKe B, nmpu KOTOpoM paBHOBecHe BO3MOKHO. OTBET OKPYIVIUTE JI0 JIECIThIX JOJIei.

2. Ilycrs o = 12°, macca raaresnu pagaa m u | = 5r. Haitjure ornomenune mg/N, rie N — MO/LyIib
CHJIBI HOPMAJIBHOW PeakInu, JeficTBytoIeil Ha ranTesib B Touke A. OTBET OKPYIJIUTE JI0 COTHIX
JIOJIETA.

] G8‘T — 18‘T ®rodod (g 9°0 (T

1.29.4. («Hadeorcda snepeemurus, 2015, 10) Tsaxénplii muimHgp pagmycoMm

R = 3 cM nozBertien 3a MPUKPEIJIEHHYIO K HEMY HUTH K BEPTHKAJbLHONU CTEHE. L
MunumaJibHbIil KO3 MUIIMEHT TpEeHHs O CTEeHY, MPU KOTOPOM IWJIUHJID HE

CKOJIB3WT TI0 Heil, paBer p = 25/24. Oupenennre jauny Hutu L.

1.29.5. («Hadeowcda anepeemurus, 2023, 10) KoHIpl ABYX OJHOPOJHBIX CTEPXKHEH Da3HOI JITHHBI
IPUBS3aHbI IPYT K JAPYTY JABYMS HUTSIMU PA3HOM JJIMHBI TaK, 9TO JIB& CTEPXKHSA U JBE HUTH 00pasyioT
JeTblpexyroibuuk. OIuH u3 crepKHeil mojBecuan 3a cepeauny. Jlokaxkure, 9TO B IIOJBENIEHHOM
COCTOAHNN 00pa30BaHHAasl CTEPKHIMU U HUTAME (PUTrypa OyIeT Tpallelnuei.

1.29.6. (Bcecub., 2016, 10) Ha niockoctu ¢ yrjaoMm Ha-
KJIOHA (v JIEYKUT OJTHOPOJIHAsA JIMHEHKa Macchl m. Ee tanyt
110 TOPU30HTAJIH 38 HUTH, IPUBI3AHHYIO K HUKHEMY KOHILY.
[Tpu Kakoit MaKCUMAaJILHON CHUJIe HATSXKEHUs Flp., JIMHEHKA,
He oTopBeTcs oT miockoctu?! Halinre HanMeHbInmit Ko3g-
(PUIUEHT TPEHUS [ipyin TAKOH, YTO TPU STOM JIMHEHKa He
Oy/IeT U COCKAJIb3bIBATh. YCKOPEHUEe CBOOOIHOIO MaJeHUs §.

0317 + 0810 = "y {0 310 (g/bw) = XeW,y
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1.29.7. (Bcecub., 2021, 10) I'py3 upucoeuHuIM K JBYM TI'BO3IUKAM, PACHOJIOXKEHHBIM HA OJHOM
BbICOTE Ha paccrosgHuu 2l apyr ot japyra. C OJHUM I'BO3IUKOM €r0 COEJIUHUIA HUTBIO JIJIMHON [,
a C JPYyruM — IPYKUHOM YKECTKOCTbIO k, mMeronieil B HeaepOPMUPOBAHHOM COCTOSHUU JIJIHHY [.
['py3 oryctuau. OtnpejenTe ero Maccy, €cjiv IIpu PABHOBECUN TPy3a HUTH U MPYKUHA 00pa3oBasn
yroJ 90°. Hute u npykuHa HeBecOMble, HUTh HEPACTSAKUMas. YCKOPeHre CBOOOIHOTO MaJIeHus ¢.

6/ (I - g/\) 1T

1.29.8. (Unorceneprasn orumnuada, 2022, 10) Konrpl HeBecoMOit BEpEBKH 3aKPEIUICHBI B TOUKaxX A
u B (cMm. pucyHok). K BepeBke mpuBsizasin [Ba rpy3a MaccaMu mq U My. 110 mpuBeIeHHOMY DHCYHKY

HafiTH OTHOIIEHNE Macc TPY30B My /my.

1.29.9. (Umnorcenepran orumnuada, 2021, 10) Tpoe paboumx
HECYT Ha CTPOHKE MAaCCHUBHYIO JIDEBECHOCTPYKEUHYIO TLJTUTY MAac-
coit m = 60 kr. [Lnura npejcrasiser coboit TPAMOYTOIbHBIN TPe-
YIOJBHUK C OTHOIIIEHHEM KaTeToB 2 : 1 m pacmojiaraercs ropu-
30HTAJILHO. Kazk it padoumii JepKUT IJIUTY 3a OJHY U3 Bep-
muH wmThl. Kakas mog Beca IUINTBI TPUXOJAUTCA Ha KayKJIOTO
u3 Hux?

1.29.10. (Hnorcenepras orumnuada, 2023, 10) 1o Tpybomnposoy
JMaMeTpoM d TedeT YKUJIKOCTb IJIOTHOCTH p. Tpyda TpydbOrpoBo-
Jla PACIOJIOXKEeHA TOPU30HTAJIBLHO M IPUKPEIJIeHa K BEePTHKAJIb-
HOIl cTeHe ¢ MOMOIIBIO JIBYX THUIOB CTEpPXKHEH, MPUKPEIIEHHBIX
[MIAPHUPHO K CTeHe W TpyGe (CM. IpaBblii PHCYHOK; BHJ COOKY ).
YIJIbI MEXK/Iy CTepP:KHAME [epBoro Tuia (0603HAYEHBI Ha JIEBOM
pucynke OyKBo#i A) u cTeHO#i — npsiMble, CTEP:KHU BTOPOTO THU-
na (6yksa B) cocraBisiior co crenoit yriibl o = 30°. Crep:kuu
pacroJiaralorcs yepes Kakjple | MeTpoB BJ0JIb TPyObI (IIpaBblii
pHCYHOK; BHJ cBepxy). IIpenebperast Becom crep:kHeil u TPyObI

110 CPABHEHUIO C BECOM YKMUJIKOCTHW, HAWTHU CUJBI PEAKIINNA CTEPZKHEN.
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1.29.11. (<«Illaz 6 6ydywee», 2022, 10) depeBsHHYIO 3ar0TOBKY
[IO/IBECUJIA HA JIETKMX HUTIX 4Yepe3 cucTeMy OJIOKOB K TOPU30H-
TAJbHOMY MOTOJIKY (CM. pUCYHOK ). HuTu nmpuBsi3aHbl K KPIOUKaM,
KOTOpBIE BOUTHI B IIPOTUBOIIOJIOYKHBIE KOHITHI 3ar0TOBKHU. [[paBas
4acTh JIJIMHHON HUTH BEPTUKAJIbHA, & MEXKJy JABYMs HAKJIOHHBI-
MH OTpe3KaMu 3Toit HuTH yroa « = 120°. Macca 3arotoBku c
kproukamu m = 2 Kr. Cumras OJJOKH HEBECOMBIME, U IIpeHeOpe-
rasg TpeHHeM HUTe 0 OJIOKU, HalIUTe CUJIbI HATIAXKEHUS HUTEH.
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1.29.12. («Pocamom», 2023, 10) Herbipe cTep:KHSI OAUHAKOBO JJIMHBI _
¢ MaccaMu m, m, 2m U 2m COeJIWHWIN IMAapHUPHO. 3aTeM BEPIIUHbBI, B
KOTOPBIX CKPEIJIEHBI /IBa CTEPKHS MaCCOM M U JIBa CTEPXKHS Maccoit 2m,
COEJINHUJIN HEPACTAKUMOM BEPEBKOU TAKOH JIJIMHBI, YTO KOHCTPYKITUS U3
crepzKHell npejcraBysier coboit kBagapar (cm. puc.). Kajapar mojsecuin
Ha BEpPEBKe K IOTOJIKY 3a BEPIINHY, B KOTOPOW CKPEILIEHBI JIBA CTEPXKHSI
Maccoll m (CM. pI/IC.). Haiitu cuny HaTs>KeHHUsI BEPEBKH, COEIUHSIIOIIEi 2m om
BEPIMHBI KBaIpaTa.

[
by, =.Aq

1.29.13. («Hadeosicda snepeemurus, 2018, 10) Hamomka [Tomkep (mepcorak IOMOPHCTHIECKON O~
Bectn [Tk, K. /xxepoma «Tpoe B sojike, He cumrtas cobaku») 3abUI I'BO3/b B CTE€HY U COOpAJICs
BeIlaTh KAPTUHY. ¥ HETr0 €CTh MOTOK IIPEKPACHOTO IEIKOBOTO IHYPa, KyCOK KOTOPOTO OH 3aKPEeIUI
B CHENUaIbHBIX 3aIe/IKaX B JBYX BEPXHUX yIVIaX KAPTHHBI U HAKUHYJ NIHYPOK Ha IBO3b. OTHAKO
KapTUHA HUKAK He YKeJlajia BUCETh POBHO — OHA MOCTOSIHHO CIIOJI3AJIa TO B OJHY, TO B JPYTYIO CTOPO-
uy. OYeBUHO TPEHUE MEXKJIY IITHYPKOM U I'BO3JIEM OBLIO CJUIIKOM Majo. Oupejennre, KAKOM JTUHBI
JIOJIZKEH OBITh TTHYPOK, YTOOBI s tionika [lomkep cMor Bcé »Ke POBHO MOJIBECUTH MPAMOYTOJIBHYIO
KapTUHY C pa3MepaMu a = 3 ¢dyTa 110 ropusoHTa M U b = 2 dyTa M0 BEPTUKAJU, €CJIH TOJTHOCTHIO
npeHedpedb TPEHUEeM MKy MIHYPKOM 1 T'Bo3jieM. CUUTATh TaK¥Ke, 9TO 3aIlleIKH B YIJIaxX KapTHHDI
He TPeOYIOT JIOMOJTHUTETBHOM JIIMHBI TITHYPKA, /It €10 (DUKCAIUHT, a UX MACCOil, KaK 1 Maccoil caMoro
IITHYPKa, MOYKHO ITPEHEOPEYb.

RLAD F'G = g9 + P /\% Z ) urrod amdodoHded 209MhYOLIA

1.29.14. (Oaumnuada KDY, 2020, 10) Ilpsimoii o fHOPOIHBIN OPYCOK, HAXOISIIUICS BHYTPH SITIUKA,
IPUKPENUIN K TPY’KUHAM KeCTKOCThIO ki u ko (k; < k2) Kak MOKasaHO Ha PHCYHKE M TakK, UTO
B COCTOSIHUM CBOOOJHOTO IaJIeHUs AIIUKA MPYKUHBI HE HAIPSKEHBI U OPYCOK PACIIOIOXKEH CTPOTO
rapaJsiie;TbHO CTEHKAM sIiKa. PaccTosHne MexK 1y KperIeHnME IPYKUH K OPYCKY PaBHO a1 U JIJTMHA
cBOOOJTHOTO KOHIA OpPyCKa paBHA (g, KaK MOKa3aHO Ha pucyHke. HaiiTu cooTHoIenue JJIMH a; U as
(ay > ag) npm 3amaHubIX ki U ky, 9TOOBI IPU HAXOXKJIEHUU CUCTEMBbI B IIOKOE OPYCOK MACChI M
OCTaBAJICS TIO-TIPEZKHEMY CTPOrO MapaJsiieIbHO CTEeHKAM AITUKa B MOJI€ CUJIbI TAXKECTH (.
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1.29.15. («@opmyaa Eduncmeas / «Tpemve muicauesemues, 2019, 10)
JIBa rpy3sa IoiBelieHbl Ha TPEX pe3MHKAX TaK, KaK IOKa3aHO Ha PUCYHKE. a a
Paccrosnne mex 1y Toukamu mojgseca — 2L, JUIMHBI PE3UHOK B CBOOOIHOM
cocrogaun — L. Macchl rpy30B — m, YyIoJl MexKy PEe3UHKON U ITOTOJIKOM
paBen «. Haiimure: m m

1. KEcTKOCTh pEe3UHKU;

2. PpacCTOodHHE OT I'Py3a JO IIOTOJIKA.

g/(ous + 087 =y (7 LTEERIT — y (1

1.29.16. («Kypuamoss, 2023, 10) U3 TOHKOi 0JJHOPOIHO# TPOBOJIOKK COTHYT PABHOOEIPEHHBIIT Tpe-
yroabank ABC'. ¥Yriel npu ocHoBanuu AB paubl av = 75°. Tpeyro/ibHUK TIO/BEIEH HA TOHKONW HUTH
3a BepiuHy A m HaxomauTcsa B paBHOBecun. Haiiiure yros 5 MexKy HalpaB/ieHHeM HUTH U OOKOBOI
croponoit AC.

g A

C
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1.29.17. (Unorcenepran orumnuada, 2022, 10) Ha ogHOpORHBIH 11H-

mHIp pamuyca R m maccel M HaMoTaHa HeBecoMas HUTh, K KOH- M,R
Iy KOTOPOIi NPUBA3aHO TEJO Macchl m. LmImHap akKypaTHO Kia-
JIyT Ha HAKJIOHHYIO ILIOCKOCTH, II0 KOTOPOI OH MOXKET KaTUTLCA 0e3
IPOCKAJIL3LIBAHUS, TaK, YTO ero obpasyolias HepleHInKy/ISapHa Ha-
[paBJIEHUIO OBICTPEHINEro CIycKa € IJIOCKOCTH (CM. pucyHOK). Ilpn
KaKOM yIJIe HAKJIOHA ILIOCKOCTH (¢ IJIMHAD OyJeT JBUTATHCA BBEPX
10 TIJIOCKOCTH?

WA 5 0 ws
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1.29.18. (Unowcenepran orumnuada, 2022, 10) Kpusomurmo-
MATYHHBI MeXaHI3M cocTouT u3 Kpupormia OA (cTep:kHsi, Ipu-
KperieHHoro K mapaupy O), maryna AB (crepKHsi, MAPHUPHO
IPUKPEIJIEHHOTO K KpuBoIuIy B Touke A) u nossyna B (To-
YEYHOI JIeTAJIH, CIIOCOOHOI ITepeMeIaThCsa BI0b MOBEPXHOCTU U
[IAPHUPHO CBSI3AHHOTO € MaTyHOM ). 3BecTHO, YTO MeXaHU3M Ha~
XOJIUTCSI B PABHOBECUU B IOJIOXKEHUU, MOKA3aHHOM Ha PHUCYHKE.
Haittn koabdurment Tperuns Mexky MOI3YHOM W MOBEPXHOCTHIO, ecan o = 60°, f = 90°, macchr
KPUBOIIHUIA U IMAaTyHa OJUHAKOBBI, Macca MOJ3yHa TPeHeOPEeKNMO MaJia.

¢ _ 0gsod+4g =z
g/ — T oguis

1.29.19. (Hnorcenepnasn oaumnuada, 2023, 10) Ha mopore jexut
opesHo pajmyca r. IleprienuKyasipHo OpeBHy e1eT aBTOMOOWIb, KO-
Jleca Koroporo nmeror pajguyc R. Cunrtas, 910 KO3(hPUIMEHTHI Tpe-
HUsI KOJIeca aBTOMOOWJIS O OPEBHO U OpeBHA O JOPOTY OJINHAKOBHI,
HalTU IPpU KaKUX 3HAUEHUSX 9TOT0 KO3d burmenTa Kojaeca aBToMOOH-
JIs CMOTYT MEJIJIEHHO TepeexaTh OpeBHO. Becom OpeBHa mnpeneOpedb.

g zn

1.30 TI'mapocrtaTuka

ILOHOIIHI/ITG,HBHBIG 3a/a4911 — B JIUCTKE FI/I,ZLpOCT‘(lTI/IKa.

1.30.1. (Bcepoce., 2021, 115, 10) Yepes nérkuii 6ji0K mepebpoIneHa

HeBecoMasi BepEBKa Ha KOHIAX KOTOPOI 3aKPEIJICHbI JIBA Tejia MacCaMu l g
m u 2m. Bojee TskEm0€ TEIO YACTHUIHO TOTPYKEHO B KUIKOCTh. Cu-

cTeMa HaXOJUTCsI B PaBHOBECHH, TPeHHe OTCyTCTByeT. Haiimmre Moy m

cuIbl ApxuMmesia, KoTopasi JeficTByeT Ha TeJI0 Maccoit 2m. m

1. mg/2;
2. mg;
3. 2mg;
4. 3mg;
5. 0.

o7
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1.30.2. (Bcepocc., 2023, 1115, 10) C noMoIpio HEBECOMOI HUTU K KOHILY IPSMOTO OJHOPOIHOIO
CTEPKHS Maccoit 44 T MOJBECUIH OHOPOJIHBIN aJTIOMUHUEBBIH KyOUK cO cTOpoHO#l 2 cM. CreprKeHb
MTOJIOZKMJIM HA Kpail aKkBapuyMa ¢ BOJOIH TaKUM 00pa30M, YTOOBI B COCTOSHUU paBHOBECHSA KyOUK ObLIT
HOrPYZKEH B BOJLy POBHO HaloJIoBUHY (cM. pucyHokK). [LnoTHocTh Bogp! 1 r/cM®; I10THOCTD amoMuHust

2,7 r/em?, yckopenue cBoGOIHOTO TajieHus pasHo 10 m/c?.

[

l,

[ ]

1. Omnpenesiure B KaKOM OTHOIIEHUH lo /] Kpaii cocyya jeut crep:kedb. OTBET OKPYIJIATE JIO Jie-

CATBIX JTOJIE.

2. Ompejesure MOJTY/Ib CUJIbI, C KOTOPOIl CTEPEXKHbB JIeCTBYeT Ha CTeHKY akBapuyMma. OTBeT BbI-
pasute B MH, OKPYIJIUB JI0 TIEJIOTO YHUCIIA.

1.30.3. (Bcepoce., 2021, M3, 10) Cocyx ¢ BOJOIl CTOUT HA BECax.
Ko nmy cocyjia HUTKOI TPUKPEIIEH JIEJSHON IMAPUK, MTOJHOCTHIO
MOTPY2KEHHBIN B BOy. Kak u3MeHATCs CuJIa, JABJICHUS KIJIKOCTH Ha
JIHO COCY/Ia W MMOKa3aHWs BECOB, ec/in MapuK pacraer?! Vcnapennem
JKUJIKOCTH 38 BPEeMsl 9KCIEepUMEHTa MOYKHO MpeHeOpedb. CTpeskoit
T obozHavaeTcs yBeumdenre (hU3NIECKOl BEJIMIUHbBI, CTPEJIKOMR | —

eé yMeHbIIeHIe, 3HAKOM || — OTCyTCTBHE H3MEHEHUIL.
1. cuna masienust — T, OKa3aHus BeCOB — T
2. cuia gaBiaeHnsd — T, MOKa3aHUsI BECOB — J;
3. cuta napienns — T, MOKa3aHus BECOB — ||;
4. cusa JaBjieHus — |, MOKa3aHus BECOB — T;
5. cuta jaBjeHus — |, MOKasaHus BECOB — ||;
6. cuiaa maBjaeHus — |, MOKa3aHUA BECOB — ||
7. cula JaBJICHHA — ||, HOKa3aHus BeCOB — ||.
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1.30.4. (Bcepocc., 2020, M3, 10) B ununapudeckuit cocyi HaJIUT pacTBOP MOBAPEHHOI COJTH, TLIOT-
HOCTB KoTOoporo pasHa 1,175 r/cm®. B pacTsope miasaeT Kycok Jibja. Ilocsie Toro, Kax JIé]] II0JTHOCTBIO
pacTasi, IJIOTHOCTh pacTBopa craja pasHa 1,095 r/cm3. Haiiure nsMenenue BLICOTHI YPOBHSA pac-
TBOPA, €CJIM UCXOJHO 9TOT YPOBEHb HAXO/M/Icd Ha BbicoTe 11 cM oT gHa cocyga. OTBET BbIpasuTe B
CAHTUMEeTPaX U OKPYIJIUTE JI0 JECATHIX JIOJIE.

1.30.5. («Hadeowcda snepeemurus, 2015, 10) Kopmyc nomsomHoil 1abopaTopun COCTOUT U3 JBYX
nostycpep — BepxHeil n HuKHeit. Onpeennre CUIy JdaB/IeHHs Ha BHEITHIOK MOBEPXHOCTH HIXKHE
nosrycepsl, eciin €€ paJinyc paBeH R, a camast BepXHsd TOUKa J1abopaTOpUH paciioioyKeHa Ha IIyOnHe
2R wmetpos. ILnorHOCTH MOPCKOiT BOJIBI B paiioHe JabopaTopun paBHa p, arMocdepHOe JIaBjeHue
HOPMAaJIbHOE.

() 69+ 00) e =

1.30.6. ( «Pocamom», 2021, 10) B oueHb BLICOKOM IUJIXHIPUIECKOM COCY/Ie HAXOIUTCSA BOJa. BhicoTa
ypoOBHSI BOJIBI B cocyie paBHa H. Korja B cocysr omycTusn JepeBsaHHbII OPYCOK C ILIOTHOCTBIO p U
BBICOTOI h, YPOBEHBb BOJIBI MOHSICS Ha Majyio Beanduny Ah. Kakoa OyaeT BbICOTa YPOBHS BOJIBI
B CTaKaHe, KOIJIa B HErO JIPYT Ha JIPyra IMOCTABAT CTOJBKO TAKUX K€ OPYCKOB, UTO HUXKHUII OpyCOK
kocHercst qua’? [lmorHoCTh BOIBL po (po > p).

0d —yd
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1.30.7. («Hadeowcda snepeemurus, 2021, 10) Ilioruabl rpaBuTaIi-

OHHOT'O THUIIa Ha THIPOJIEKTPOCTAHIIUAX ITPOTUBOCTOAT HATIOPY BOJIbI
HCKJTIOYNTENHHO 3a cdeT cOOCTBEHHOTO Beca. Ha pucyHke mpusejieH
MIOTIEPEYHBINl pa3pe3 MPAMOYTOJIBHONW TIOTUHBI. [[TMHA TJIOTHHBI OT /
Gepera 710 Gepera (B HAIPABJIEHUM, MEPIEHJUKYJISIPHOM ILJIOCKOCTH h
pucynka) cocraBjsier L = 250 M, mupuHa IIOTHHBL ¢ = 25 M. Ypo-

BEHb BOJIbI B BOJIOXPAHUJINIIE PSAJIOM C ILJIOTHHON paBeH h = 60 M.
OmpejiesinTe MUHIMAIBHYIO MACCy IJIOTHHBI, KOTOPasi MOYKET CIep-
JKaTh TaKOi Harop Bojbl. CKOJIbYKEHNE TIJIOTHHBI IO TPYHTY HUCKJTIO-
veHo. Bosa 1ot ocHOBaHMe TIJIOTUHBI He TpoHuKaeT. [L1oTHoCTh BOJIbI
npuHATH pasuoit p = 1000 kr/m3. TLIOTHOCTH MJIOTHHBI OJMHAKOBA
110 BCEMY OObEMY. \ 2

’ HHOL "OI9L ()gL = W ‘

1.30.8. («Hadestcda snepeemurus, 2023, 10) ApodHble IIOTUHBI MHJI-
PO3JIEKTPOCTAHIINI Ha OOJIBIINX PEKaX COOPYZKAIOT B BHJIE JyTH OKPY K- l l l l
HOCTH, OOPAIEHHON BBIMYKJIOCTHIO BBEPX IO TEYEHUIO (CM. PHC., BUJ

cBepxy). Cunrasi, 9T0 Kpas IJIOTHHBI IPOYHO BJEJIaHbl B Oepera, OlleHU-
Te TOJIIUHY ILJIOTUHBI, HEOOXOIMMYIO JIJI TOro, YTOOBI OHA BbIJIeprKaJia
cuJty JlaBjenus BoJibl. [lmoTuna mpejicrapiisger coboii JIyTy OKPYKHOCTH /\
¢ yrioMm o = 60°, TyryOrmHa BOJOXPAHUJIUINA TTepeT IIOTUHONH h = 50 M,
mupuaa L = 1 KM, MaKCUMaJbHO JOIYCTUMOE HAIIPsKeHHe B OETOHE
o = 10 MIIa.

[4 14
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1.30.9. (Bcecub., 2019, 10) Ha ckjione ¢ yrjioM OTHOCUTEIBHO TO-
pusonTau 30° coopykeHa jiaM0Oa, BBITAHYTas IOIMEPEK CKJIOHA U
uMemlIas cedeHne B (popMe MPaBUILHOIO TpeyrojbHuka. lamba
HOJIITUpaeT pydeit u cozmpaer 3anpyay. Ilpu kakom KosddurmenTe
TPEeHUs MeXKly JaMOoil U CKJIOHOM, BOJa He CJIBUHET JamOy C Me-
cTa mpu JI0OOM ypOBHE BOJIbI B oOpasosasiieiics 3anpyse? lamba
c/ieJlaHa U3 MPOYHOIO MaTepuasa IJIOTHOCTH ) U He PACCHINAETCH,
CKOJIB3s1 110 TpyHTY. [L10THOCTD BOJIBI — py.

0d+dg ururyy
(Od+d)§/\ -

1.30.10. (Anorcenepras orumnuada, 2022, 10) C omoIpio KBapar-
HOT'O ILJIOTa IJIOTHOCTH p TIEPEBO3ST IPy3bl. TodedHbIi Ipy3 cTaBAT HA
caMblIil Kpail 1J10Ta, 1 IJI0T 3aHIMAET TaKoe OJIOKEHUe, ITO ero Impo-
TUBOIOJIOXKHBIE KPasi OKA3bIBAIOTCSI Ha TIOBEPXHOCTH BOJIbI (CM. PHCY-
HOK)? HaiiTu oTHOIIEHne BBICOTHI I710Ta A K ero mupune a (CM. pucy-
HOK). [LimoTHOCTE BOMBI py m3BecTHA. [Ipu s060it 1 mI0THOCTH TLITO-
Ta p €ero MOYKHO PaCIOJIOXKUTH B BOJIE TaK, KaK IIOKAa3aHO HA PUCYHKE
(pu HEKOTOPO# Macce Tesia)?

1.30.11. (Bcecuob., 2020, 10) IBa 0MHAKOBBIX MACCUBHBIX COOOIIA-
IOIMUXCA MUJITHIPUIECKIX cocyda o0beMoM V' 1 BBICOTON h KarKIbIit
HCIOJIB3YIOTCS B KAUECTBE Yalll PUayKHBIX BecoB (cM. puc.). Cocypl
YACTUYHO 3AII0JIHEHBI YKUJIKOCTBIO IJIOTHOCTH p. Kakoit MUHUMAJIb-
HOIl Macchl I'py3 JIOJ2KEH OBbITh 3aKpeIlieH Ha KOPOMBIC/IE BECOB Ha
BbICOTY H HUXKe TOYKHU ero ImojiBeca, 9ToObI MOC/Ie HEDOJIBIIIOTO OT-
KJIOHEHUsI OT TOJIOYKEHHUS PABHOBECHSI, OHU B 3TO ITOJIOYKEHUE BO3BPa-
maJsnch! Paccrostaue mexkay darmamu BecoB L. Maccoit kpernsimumx
rpy3 crepxkHeit mpenedpedb. Macca cocyioB 04eHb BeJTHKA.

1.30.12. (<«Illaz 6 6ydywee», 2023, 10) CuryanmoHuas 3aaa4a. ['paBurannoHHast I0THHA — 3TO
COOpY2KeHUe, TperpaxKaaioliee MyTh BOJE, VIep:KHBaeMOe Ha MeCTe TOJILKO CHUJION TPEeHUsd MEKLy
OCHOBAHMEM KOHCTPYKITUU U OTIOPHOU MOBEPXHOCTHIO. PaccmarpuBaeMasd IJIOTHHA, TOPU30HTAILHON
NPOTSZKEHHOCTBIO @ = 1 M, BBINIOJIHEHA U3 OETOHA, MMeeT IOllepevHoe cedenne B (opMme Tpare-
I, «MOKpas» CTeHKa KOTOPO HaKJOHEHa TOoJI yIioM 45 IpaycoB K TOPU30HTY, & «CyXasdy» CTEHKa
BepTuKajbHas. Koadduiment TpeHns Mexk 1y KOHCTPYKIIUEH U OMOPHON MOBEPXHOCTHIO j = 0,25,
BBICOTA CTOJIGA YKUJKOCTH, paBHas BbIcoTe II0THHLL, H = 50 M, m1oTHOCTE 6eToHa pg = 2200 Kr/M?,
WI0THOCTL BOAbI pp, = 1000 xr/m3. Haitjure MUHMMAIBHYIO JUIMHY MAJIOrO OCHOBAHUS ILJIOTUHBI X

00€eCIIe nBAIOILY 0 €€ HEITOJBUKHOCTD.
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1.31 DBpainieaue TBEpIOro TeJja
HomnoymHuTEIbHBIE 3aJa91 — B JUCTKe Bpalenne TBEpIOro TeJa.

1.31.1. (<«Iloxopu Bopobvéev zopui!ls, 2023, 10) Fanrens u3 AByX MaJIeHbKUX IMIai0, COEIMHEHHBIX
NPSIMBIM YKECTKUM CTEpPyKHEM JIJIMHBI L, CKOJIb3UT 10 POBHOI MOBEpXHOCTU. B HEKOTOPBIT MOMEHT
BPEMEHH IaiObl IBUXKYTCS MEPIIEHIUKYJISIPHO CTEPKHIO B OJHY CTOPOHY €O cKopocTamu v u 2v. C Ka-
KOl yIJIOBOI CKOPOCTBIO BPAIlA€TCA CTEPZKEHb IaHTeId B 3TOT MOMEHT BpeMennu?! OTBeT 0ObACHUTD.

1.31.2. («Ilokopu Bopobvésv, zopwi!s, 2023, 10) Fanrenb u3 nByx onn-
HAKOBBIX MACCUBHBIX MAJIEHbKWUX IAf0, COEMHEHHBIX JIETKUM IIPSIMBIM
IJIQJIKIM KECTKMM CTEp:KHEM, IOKOUJIACh Ha TJIAJIKOW TOPU30HTAIBLHO
noBepxHocTu. Eie onHa MajeHbKas OJHOPO/IHAS MUJINHIPpUIECKas Iraii-
0a CKOJIb3MJIA 110 ITO MOBEPXHOCTU CO CKOPOCTHIO Vg U HaHEC & yIPyTuit
yJlap [0 CTEepP:KHIO TaHTe/n B ero cepejanue — Touke (). YroJ najeHus
(MezKy Up M HOPMAJIBIO K CTEPKHIO B TOUKe yiapa) Obur paBer o = 30°,
a yroJ orpaxenus (cm. puc.) S = 60°. Tlocste 9T0T0 raHTe L BEpHYIN Ha
MEeCTO, U Ty K€ Maiiby 3allyCTH/IN emé pa3 — C TO#l Ke CKOPOCTBIO U,
HO TaK, YTO Telephb yjaap MNPUIIEICT B TOUKY A, HaXomdIlyrocs Ha pac-
crosgann © = L/4 or menrpa crepxkus. Haiijmre BesmauHy yriia oTparKeHUs IMIaibbI 7y IPU 9TOM

yJiape.

~ (/8 _ (1/%)—1 _
89 &~ (T) 3yore = <Df€q W) 3jore = L

1.32 /IBurkeHue >KMUIKOCTHU

,Z];OHOIIHI/ITGJIBHBIG 3ala4dl — B JIUCTKE /IBI/I}KGHI/IG KN JIKOCTH.
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1.32.1. (Bcepoce., 2023, M5, 10) B BeprukajibHON CTEHKE COCYJa C YKUJIKOCTHIO IJIOTHOCTBIO P
pojiesiajii HeOOJIbINOe OTBEPCTHE Ha, TUIyOMHE h OT MOBEPXHOCTHU YKUJKOCTU. BA3KOCTH YKUJIKOCTU
OYeHb Majia. deMy paBeH MOJY/Ib CKOPOCTH MCTEYEHUs] BOJbI U3 STOTO OTBEPCTHUS !

1. \/2gh;
2. \/2pgh;
3. \/2g/h;
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1.32.2. (Bcepoce., 2022, M3, 10) Ha yuactke AB peka umeer mupuny 240 M u raybuny 3 M, a Ha
yaactke C'D — mmpuny 120 M u rirybuny 5 M. Bo Bpems Jie10x0/1a TOBEPXHOCTH PeKn Ha ydacTke AB
HOKPbITa MEeJKUMU JibauHamu Ha 48%. CuuraiiTe, 9T0 CKOPOCTH JABUZKEHUS BOJLI OJIMHAKOBA BO BCEX
TOYKaX PacCMaTPUBAEMOIO ITOMEPEYHOIO CEYEHUsT PEKU.

A B

T ooxC¢ D
~ o T O =
- o o~

—/—

TedeHue peku

1. Kakast 9acTh OBEpXHOCTH PEKU MOKPBITA JibinHamMu Ha BTopoM yaactke C'D? OTBeT BbIpasurte
B IIPOIEHTAaX, OKPYIVIUTE JI0 LEJIOr0 YuC/Ia.

2. Kakoit nokHa ObITH J10J1s1 HOKPBITHS JIBJIOM [IEPBOI'O YIaCTKa, ITOObI HA PEKE BO3ZHUK JI€IOBbI
3aTOp, TO €CTh HE OCTAJIOCh CBOOOIHON MOBEPXHOCTH BObI! OTBET BBIPA3UTE B IPOIEHTAX,
OKPYTJINTE JIO TIEJIOTO YUCIA.

09 (z ‘08 (1

1.32.3. («Ilaz s 6ydywees, 2021, 10) Ha kpato cro- \
Ja CTOWT OTKPBITBIN COCYJI, 3aIlOJTHEHHBIN KUIKOCTHIO
110 BbIcOTBI 4h. B cocyme Ha ofHOl BepTUKAJIN ClIe/TaHbI
MaJible OJIMHAKOBBIE OTBEPCTHS, U3 KOTOPHIX MOYKET BbI-
TeKaTh »KUIKOCTh. OTBEPCTHS PACIIONIOKEHBI Ha, paCCTO-

saugxX 2h u 3h or noBepxHOCcTH cTONA (M. puc.). Onpe- 4h

JIeJINTe, Ha KaKOi BBICOTE OT IIOBEPXHOCTH CTOJIA, TIepece- ]
KalOTCd CTPYH, BhITeKaromue us orseperuii. Cocyn ocra- 2h| 3h
eTCsl HeIIO/IBUKHBIM, BBLICOTa YPOBHS YKUJKOCTH B COCY/Ie

3a BpeMs HaOJIIOICHNs IPAKTUICCKH HE MEHACTCS. == |

Y =7ch =10

| 7
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1.32.4. («Hadeorcda snepeemurus, 2015, 10) Tlo HakioHHO# m1ockocTr 6eperoBoro Bojgocbpoca Ha
TUJIPO3JIEKTPOCTAHIINN CTEKAET MMUPOKUIl MOTOK Bojibl. Ha paccrognun L oT Havasia BojocOpoca riry-
OwHa TOTOKa yMeHbImaeTcad B 4 pasa. Onpenennre, Ha KaKOM PaCCTOSHUU OT HadaJa BOIOCOpoca
riybnna moToka Oblia B 2 pasa Oosbiie. TpenneM BoJbI O CTEHKHU U JIHO BOJIOCOPOCA MOYXKHO IIPEHE-

Opedb.

1.32.5. («Hadeorcda snepzemurus, 2019, 10) Ilnoruner muornx '9C umeroT B cBoeil KOHCTPYKIMN
OeperoBoii Boj0cOpOC, Uepe3 KOTOPBINt OTBOJAUTCH M30BITOYHAST BOJIA U3 BOJIOXPAHUJIUINA BO BPEMs
SKCTPEMaJIbHBIX MTaBOJIKOB. Takoil BOIocOPOC MpejicTaBiseT co00i HECKOJIbKO HaKJIOHHBIX OETOHHBIX
2KeJI000B, Yepe Iy IoNUXCs FTOPU30HTAIBHBIMEA YYACTKAME € YCTPONCTBAMU TallleHUs CKOPOCTU ITOTOKA
Bozibl. CKOPOCTB TIOTOKA BOJIBI TI€PE] ePBBIM HAKJIOHHBIM Ke000M pasha Vi = 20 M/c, a riybuna
notoka hy = 3 M. 2Key106, nmeronuii HOCTOSTHHOE T10 JIJTHHE MIPIMOYTOJIbHOE CeveHre, HAKJIOHEH IO
yriiom 30° K ropusonty u umeet jauny L = 50 m. Onpenenure riiybuny 1motoka he B KOHIIE 2KeJI00A.

o uts 76g+ 1A
ng=—p etV y =2y
zA

1.32.6. (Oaumnuada KDY, 2019, 10) Luiuaapudeckuii OTKPBITHIH COCY/I UMeeT MaJIeHbKOe OTBep-
crue BOJM3M JIHA, U3 KOTOPOrO BbITekaeT Boja. V3nauanbho (npu ¢t = 0) ypoBeHb BOJBI B COCYJIE
paBen h. Yepes HEKOTOpOE BpeMsi OTBEPCTHE 3aKPBIBAIOT M YPOBEHD BOJIbI CTAHOBUTCS PABHBIM fj.
[Tosb3ysich TpadUKOM 3aBIHCHMOCTH 00'beMa BBITEKINEl BOJbI OT BpeMeH! (KpacHast JIMHUST Ha PUCYH-
Ke), Hajiure npubau3uTebHOe OTHOIIeHne b K hy.

Bojy cunTaTh ujeaabHON KUJIKOCTHIO.

t

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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1.33 YckopeHHoe ABU2KeHUE »KNJIKOCTH

1.33.1. (Bcecub., 2018, 10) 3aMKHYTBII IUIXHIPHIECKUIN CO-

cys ¢ pagmycoM R um JuHON h IEepeKpbIT TOHKUM IIOIBUK-

abiM nopuraeM. O6beM clieBa OT HOpIIHS Ha 1/2 3aHaT Kuji- g 2R
KOCTBIO, 4 OCTATOK 00beMa 3alloJHSACT Ta3 ¢ JaBjaeHueM P.

Cupapa nopiennb ynmpaercs B cTeHKy cocyna. Cocyn asura-

IOT BIPABO C HEKOTOPBIM IOCTOSHHBIM ycKopeHueM. Kakosa h
JIOJIZKHA, OBITH MUHUMAJIbHAS MACCA IIOPIIHS Myyin, ITOOLI OH

npu 060l BeJIMYMHE YCKOPEHNs OCTABAJICS B KOHTAKTE C 2KI/I-

KoCThIO? YckopeHue cBobojHOoro najenus ¢. [lpm aBuzkenun

COCYJl OCTaeTCs TePMETHYHBIM, & TeMIIepaTypa He MEHAeTCS.

TpenueMm MeKy IOPHIIHEM M CTEHKAMH COCY/Ia MOXKHO IIPEHe-

Opedb.

1.34 TopusonrajbHas cmjiaa Apxumena

JlomotHITEIBHBIE 38840 — B JINCTKe [Opu3oHTambHas cuia Apxumvesa.

1.34.1. («Illaz 6 6ydywees, 2023, 10) Cocyn, umeroruit popmy
PsIMOYTOJIBHOM MPU3MBI, 3amojHeH Bojoi. K 6okoBoil crenke
cocy/ia TOJBEIIEH Ha HUTHU YKEJIe3HBIN ITapuK, JTUAMETDP KOTOPO-
ro paBeH JIIMHEe HUTH (CM. PUCYHOK ). TpeHue mapuka o CTeHKY
npenebpekuMo Majo. CocyJr JIBUXKETCs C MMOCTOSTHHBIM YCKOpe-
HUEM 110 TOPU30HTAJbHOU TOBEPXHOCTH, MIAPUK IPU TOM HE
KacaeTcsd JHA COCYJa U OCTAeTCs TOJTHOCTBIO MOTI'PYKEHHBIM B
Bojty. IIpn Kakux 3HadeHUAX YCKOPEHUA @ IapuK He OyIeT Ja-
BUTH Ha cTeHky? ILnoTHOCTb BOABI py = 103 kr/M3, mioTHoCTD
xKenesza py = 7,9 - 10 kr/m>. Yekopenue cBo6oHOTO TajIeHUSA
g =10 m/c%

P/nge = QTZ Zm

1.35 ConporuBJjeHnue cpeabl

JomnotauTeIbHBIE 3a/1a4u — B JincTKe COIPOTUB/ICHUE CPE/Ib.

1.35.1. (Bcepoce., 2023, II19, 10) Majenbkuii 04eHb TPOYHBII MAPKUK JIOITO TAJaeT B aTMocdepe
3emJin ¢ 09eHb OOJIBIION BBICOTHI, ABUTASACH C TIOCTOSTHHON CKOpOCThIo. Cujla COPOTUB/IEHUS BO3/LyXa
IIPOIOPIMOHAJIbHA KBaJIpaTy CKOPOCTH €ro JBHMXKEeHHs. B pesyibrare yaapa O MOBEPXHOCTb 3eMJIN
mrapuk norepsii 80% cBoeil KMHETUYIECKO# SHEPIUU, OTCKOYUB BEPTUKAJILHO BBEPX U NPAKTUIECKU
coxpaHuB cBOO (Gopmy. Bo cKOIBKO pa3 Mo/1y/Ib YCKOpPEHHs MIapuKa Cpas3y II0CJe OTCKOKa OOoJIbIe
MOJIYJIsI YCKOPEHUsT CBOOOIHOTO TMajeHus g7

1. 4;
2. 1,8;

3. 5;

64


https://mathus.ru/phys/gorsilar.pdf
https://mathus.ru/phys/soprosred.pdf

1.35.2. (Bcepoce., 2021, M3, 10) C 6obInoil BBICOTHI MaaeT U3 COCTOSHUS MOKOsi cepudecKast
CBUHIIOBast JipobunKa. Yckopenue csobouoro najenus 10 m/c?. [hiotnocts ceunna p = 11350 kr/m3.
Moy/1b CHIBI CONPOTUBIICHAS BO3/yXa, JACHCTBYIOMIEH Ha JIPOOMHKY, TPOMOPIUOHAJICH MTPOU3BEIC-
HUIO KBa/[paTa paJuyca 1 IpoOUHKE Ha KBaapar 8 ckopocTH V (Feon, = yr*V?2, rie v — Hem3BecTHBIil
HOCTOAHHBII KO3 durment). Boitanikupaomas cua, geficTByomas Ha JIpOOUHKY €O CTOPOHBI BO3-
JyXa, MpeHeOPeKnMO MaJia.

1. Yemy paBen kod3pdUIUEHT TPOMOPIIMOHATIHLHOCTH 7Y, €CJIM YCTAHOBUBINAICA CKOPOCTD I1aJICHUS
JpOOHHKE pajmycoM r = 2 MM coctasiger 50 m/c? Orser npusemure B H - c?/m?, okpyrius 1o
COTBIX JIOJIEN.

Jlpoburka, 0 KOTOPOii IIJ1a Pedb B IIPEJIBILYIIEM BOIIPOCE, YIAPUIACh O TOPU3OHTATLHYIO IIOBEPXHOCTD
U OTCKOYMUJIa BEPTUKAILHO BBEPX, HOTEPSB IIpU yaape 75% cBoeil MexaHn4ecKoil SHepPIruu.

1. KakoB MO/Iy/ib YCKOpEHHSI APOOMHKN Cpa3y IMOCJIe OTCKOKa OT MOBEPXHOCTH, ecau (dpopMa, Ipo-
OMHKYM W3MEHHUJIACh MpeHedbpexkumo majo? OTBeT npuBeguTe B M/ 02, OKPYIJIUB J0 JEeCSIThIX
JIOJIETA.

2. C kakoif yCTaHOBUBIIEHCS CKOPOCTHIO OY/ET 1aJaTh AJIOMUHUEBAs JIPOOMHKA PAUYyCOM I =
= 2 mm? Cunraiite, 9o KodhduImeHT vy 1y obenx JIpoONHOK onHaKOBbIH. [110THOCTE asTio-
vunus pagHa 2700 kr/m3. OTeer npuseuTe B M/C, OKPYIJIUE JIO HEJOTO YUCIA

|72 (& t5'21 (2 'se'0 (1

1.35.3. (Bcepocc., 2022, M3, 10) HamomueHHbBII BO3IyXOM ceprUIecKUil MUK, KOTOPBI TOTPY-
JKEH rIyOOKO B BOJLY, BCILIBIBAET C MOCTOSHHOM CKOPOCTBhIO 50 €M/C, a TaKOi ¥Ke 110 pazMepaM CILIOII-
HOIT PE3UHOBBIIT MaprK TOHET €O cKOpocThIo 40 cM/c. C KaKoil yCTaHOBUBIIEHCsT CKOPOCTBIO OHU BYIyT
JIBUTATHCS B BOJIE, €CJIN UX COCJIMHUTH JIETKOW HEPACTSKUMON HUTHIO? Cuily COMPOTUBIIEHUS BOJIBI
[IPHU JIBUZKEHUN B HEll canuTaiiTe MPOMOPINOHAILHON CKOPOCTIM JIBHXKEHUSA T, a CHIy Apxumeia —
OJIMHAKOBOI Kak B IOKOe, TaK W Tpu jpukeHnn. OTBET BbIpa3uTe B CM/C, OKPYIJIATE IO TEJOTO
YqucIa.

1.35.4. («Hadeowcda snepeemurus, 2016, 10) JBa mapuka oJMHAKOBBIX Pa3MePOB 3aKPEIIeHbI Ha
KOHIIaX JIIMHHON, HEBECOMON M HEPaCTIKUMOI HUTH, IIepeKHHYTOH depe3 HeBecoMbIil 0J10K. Biok
HEITO/IBUZKHO 3aKPEeIIEH HaJl GacceiffHOM ¢ BOJOI, MPH 9TOM JIJIMHA HUTH TaKoBa, 9TO 00a ITapuKa
HE MOT'YT OJHOBPEMEHHO HaXOJUThCs B Bojie. Macchl IMapuKoB paBHBI M U 2m, IIPU 3TOM ILJIOTHOCTD
IMapuKa Maccoit 2m B Tpu pasa 00JIbIIe IIOTHOCTU BObl. Onpe/ieuTe OTHOMEHNE CKOPOCTH YCTAHO-
BUBIIIErOCA JIBUZKEHUS CACTEMBI, B CJIydae, KOrJia MEPBBI N3 MapuKOB ABUZKETCA B BOJIE, & BTOPOU B
BO3/IyXe, K CKOPOCTH YCTAHOBUBIIIETOCA JIBUKEHUA B cydae, KOTJa BTOPOH MAapuK JIBUXKETCA B BOJE,
a nepBbIil B Bo3ayxe. Cujia BI3KOI0 TPEHHUs IIapUKa O BOILY HPOIOPIUOHAIBHA CKOPOCTH JIBUKEHUS
IapUKa B BOJE, IIPOUYNMU IOTEPSIMU IIPpEeHEOPETh.

A
S=1

65



1.35.5. («Hadeorcda snepeemurus, 2020, 10) Ha kpato HenojpuzkHOro miora maccoit M = 600 kr
crout 1ejoBek maccoit m = 60 kr. [L1or mraBaer B o3epe. HesmoBek mpoIres Mo MIOTy PACCTOSHHE
[ = 6,2 M. I1y1oT 3a BpeMs JIBUXKEHUs 4YeJIOBEKa TEePEMECTHJICA OTHOCUTE/ILHO Oepera Ha PacCTOsSHUe
x = 20 cm. Cuta cCOpOTHBIEHUST BOBI IIPSIMO IIPOIIOPIMOHAIbHA CKOpocTH 1toTa: F, = oV . Haiigure
CKOPOCTBH JIBUYKEHHs YeJIOBeKa OTHOCHTesbHO Gepera, ecim o = 300 H - ¢/m. YesoBek apurasics

IPSAMOJIMHETHO U paBHOMEPHO.

1.35.6. (Oaumnuada KOV, 2022, 10) B pacropsizkeHU# S5KCIIEPUMEHTATOPA €CTh JIBa TUIIA IAPUKOB:
serkne u Tsizkesbie. Oba THIa MapuKOB UMEIOT OJMHAKOBBII 00beM U MOKPHITHI OJUHAKOBON 000/109-
Koil. Eciu cBg3aTh OuH JIETKUI U OJMH TsI?KeJIbIH IIIapUK TOHKON HEBECOMOI HUTBHIO U IIOMECTUTH B
IJIUIEPUH, OHU OY/IYT HAXO/IUTHCS B PABHOBECHH, TIOJITHOCTHIO TTOT'PY3UBIINCH B XKUJIKOCTDh. Kcn B34Th
JIBa JIETKUX U OJUH TSKeJIbIf IMapuK U IOMECTUTh B MacJjo, CUCTeMa Takke OyJeT B paBHOBECHH,
ITOJTHOCTBIO IMOTIPY3UBIIKUCH B YKUJIKOCTD. [[pn morpyzkeHnu cBI3aHHOIO OJIHOTO JIETKOT'O M OJTHOTO Tsi-
JKEJIOr0 MIAapHUKa B BOJLY, CUCTEMa HAYHET TOHYTh C yCTaHOBUBIIEicst ckopocTbio vy = 0,1 m/c. Haittu
CPE/IHIOI0 ILJIOTHOCTH KaXKJIoro mapuka. Kakasi ycTaHOBHUBIIIEeCs: CKOPOCTb OyJ/IeT y JIEFKOT'O U TsIzKe-
JIOTO IMapuKa B BOJIE, €CJIN HUTH MeXKy HuUMHU repepe3arh’ Cuiry BSI3KOTO TPEHHS CIUTATH IIPSIMO
[IPOIIOPITMOHAJIBLHON CKOPOCTU TeJia OTHOCUTE/BHO cpejibl. CHyioit TpeHus, JIeHCcTBYIONEH Ha HUTH,
npenebpeun. [lmorHocTs rmunepuna p, = 1260 kr/ M3, BombI ps = 1000 kr/ M2, Macia pu = 900 kr/ M3,

A ag_ag
O/NTEO X Tt ag—7a)

1.35.7. («@opmyaa Eduncmeas / « Tpemve mucavesemues, 2019, 10) Kocmudeckuii 30171 Bpata-
eTcsl 110 KPpYyroBoil opOuTe BOKPYT ILJIAHETHI, HaxojsIeiica B ra3oBoM obsiake. O6/1aKO HEIOIBUXKHO
OTHOCHUTEJILHO TIJIAHETHI.

Yro0bI oaaepkuBaTh paguyc opoutsl paBabiM 10 000 KM, ABATATEI0 HEOOXOIMMO 3aTPAINBATD
500 rpamm TOILIMBa B CyTKH. Ec/m ke JBUraTe/ b OTK/IIOUYATH, PAJNyC OPOUTHI U3-3a TPEeHUA OyIeT
YMEHBIIAThCAd Ha 1 KM B MECHIL.

Yro0b1 ocTaBaTbes Ha opouTe B H000 KM, jBuUraTeb TpaTuT 2,8 Kr ToiumBa B cyTku. C Kakoii
CKOPOCTBIO Oy/IeT YMEHbIIAThCA PaINyC 9TOW OPOUTHI, €CJIN JIBUTATEb OTKJIIOUUTH

IIpumeyanue. 3arpaThl TOIINBA MaJIbl II0 CPABHEHHIO ¢ Maccoil KopadJisi. Cuiia cOPOTUBIICHUS
CpeJibl ITPOIOPIINOHAIbHA CKOPOCTH KOpabJisi M KOHIIEHTPAIMU YacTUIl oOJlaka Ha JIaHHOW BBICOTE.
CuwnraiiTe, 9T0 U3MEHEHNE PAJIyca OPOUTHI 38 OJMH 00OPOT MAJIO TI0 CPABHEHHIO C CAMUM PAJINYCOM.

1.36 JIBu>keHme aBTOMOOWMJIS

HomnonuuTenbHble 3a4a91 — B JUCTKe J[Brrkenne aBTOMOOMIISI.

1.36.1. (Bcepocc., 2022, 1115, 10) Boguresnb efer Ha aBTOMOOUIIE 110 TIPSIMBIM 3aCHEZKEHHBIM YJTHIIAM
ropojia, IMmoBopadmBas Ha HyKHBIX nepekpécTkax na 90°. IIpm moBoporax oH Bcerja JIBUXKETCH IO
Jlyre OKpPYzKHOCTH pajmycoM 50 M, Kosiéca aBTOMOOWJIS IIPU COBEPIIEHUU ITOBOPOTOB HHUKOTA HE
IIPOCKAJIL3BIBAIOT. YCKOpeHue cBoboHoro naaenns 10 M/c?, KoabduuenT TpeHus KoJiéc 0 HOKPhITHE
3acHexkeHHoil goporu 0,2.

1. Ha mepBom mepekpécrke Ha cBeTodope ropes 3eJ€HbI CBET, W BOJWTE/b IPOIIET IIOBOPOT,
He U3MEHsA MO/JLyJIb CKOPOCTH aBTOMOOM/IsA. Kakoe MakcuMma/ibHOE 3HaYeHUEe MOTJIa UMETh 9Ta
ckopoctb? OTBeT MpUBEUTE B M/C, OKPYTJIUB JIO [IEJIOT0 YUCIIA.
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2. Ha BTopom nepekpécrke Ha cBeTOdOpE ropesl KPAaCHbBIN CBET, U BOJUTEb ObLI BHIHYZKJIEH OCTa-
HoBUTh MarmuHy. Ho Kak TOJIbKO 3aKErcst 3eJICHBIM CUTHAJ, aBTOMOOHM/IbL HavYa I Pa3TOHATHCH,
PaBHOMEDHO yBeJNYMBasi MOJY/Ib CKOPOCTH W OJHOBPEMEHHO coBepIasi rmoBopor. Ha kakoii
MaKCHMAaJIbHON CKOPOCTH aBTOMOOWJIb MOXKET BBIATH U3 moBopoTa? OTBET mpuBeiuTe B M/C,
OKPYTJIMB JIO JIECATHIX JI0JIei.

2/m g6 (g ‘01 (1

1.36.2. («Hadescda anepzemurus, 2015, 10) ABTOMOOHIL ¢ MOIIHBIM JBUTATEIEM U MOJTHBIM PU-
BOJIOM JIBH2KETCS PaABHOMEPHO I10 CKOJIB3KOIl Jlopore co ckopocThio V. Bojure/b HaXKuMaeT 1ejiab
aKceepaTopa, MMpu 9TOM CKOPOCTH BPAIlleHUsl KOJIEC MPAKTUIECKH MIHOBEHHO BO3pacTaeT B k pas
(k > 1) u nasnee ocraéresi ocTostHHON. KOIMYIECTBO TEIJIOTHI, BBIJIEIUBIIEECS U3-38 TPEHUs IIUH O
JIOPOTY IIpHU pas3roHe aBromMoOmIs, papHo (). Haiiaure maccy aBromobmiisa. ColmpoTuBIeHIEM BO3IyXa,
npeneoperute. KosdduimenT Tperus Mexk 1y MUHAME U JIOPOTON cYUTAITe TTOCTOSTHHBIM.

2(1—4) g0

o T

1.36.3. («Hadeowcda anepzemurus, 2017, 10) ABroMobUIb MACCOii M €JIeT M0 TOPU3OHTAJBHOMN JI0-
pore, 3areMm Jlopora WJIET B TOPY, IOTOM — HA CIIYCK, ¥ CHOBA CTAHOBUTCHA I'OPU30HTAILHON. Y KJ/IOH
JIOPOTH OJTUH U TOT Ke KaK JIIs IMObEMa, TakK | JijId cirycka. Ha KazKk1oM ydacTKe JIBUZKEHUsT CKOPOCTD
ABTOMOOUJIS TIOCTOSTHHA, TPUIEM Ha TIOIbEME OHA PaBHA Vs, a Ha cirycke — v3. Cujia COmpOTUBIEHUS
JIBUKEHUIO aBTOMOOWJIS MMPONOPIIMOHAJILHA KBaJIpaTy ero ckopoctu. Onpesiesnre UMITYIbLC aBTOMO-
O HA TOPU3OHTAJIBHOM YyYaCTKe, €CJIN MOIIHOCTD JBUTATEJIsI BCE BPEMs OCTAETCS HEU3MEHHOI.

€a+2a w
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1.36.4. («Hadeoicda onepeemurus, 2019, 10) ABTOMOOHIL ¢ MOIIHBIM JBUTATEIEM U MOJHBIM PU-
BOJIOM JIBUXKETCs NPSIMOJIMHEWHO C MOCTOAHHOM CKOPOCTBhIO. BojuTe b, Kejtast yBeJIMIUTH CKOPOCTb,
PE3KO HaKUMAaeT Mejajib Ta3a U YAEPKHUBAET ee B HOBOM moJiozkeHnn. CKOPOCTh BpAICHUsT KOJIEC
[IPAKTUYIECKN MI'HOBEHHO BO3PACTaeT B k pa3 u uepe3 HEKOTOPOe BPeMsl aBTOMOOUIIL CHOBA, JIBUZKETCS
PABHOMEPHO CO CKOPOCTHIO, B k pa3 bosbine nHadaabuoit. Haitiure oTHOIIEHIE KOJIUYIECTBA TEIIOTHI,
BBIJIETUBIIENCS MEXK Ty TIIMHAMU U JIOPOTOil IIPU PA3rOHE AaBTOMOOUJIA, K IIPUPAIIEHUIO KUHETUIECKON
sHeprun aproMobmig. Kosddurment tperus MexK 1y MuHaMi U JJ0POTroil He M3MEHSETCs, COTPOTUB-
JIeHUe BO3JIyXa MpeHeOPesKNMO MAaJIo.

1+% _ (I—2%) MY

=4 = (- [§]

1.36.5. («Hadeowcda snepeemurus, 2021, 10) ABTOMOOHIIL ¢ TIOJHBIM IPUBOJIOM JIEJIA€T TIOBOPOT HA
yroa a = 90° na achaabTUPOBAHHON MOPU3OHTAIBLHON TT0MIaKe. CKOPOCTh aBTOMOOU/IS B HAYAJIE
nosopora v; = 40 KM/4, CKOpOCTb aBTOMOOWJISI B KOHIIE T0BopoTa vy = 30 KM/4. M3BectHO, 9TO
[IOBOPOT MPOUCXOJUT 3a MUHUMaJbHOE BpeMs ¢ = 10 ¢, Npu KOTOPOM HMCKJIIOYAETCS MPOCKATb3bI-
BaHue Kojiec 06 achaibt. Uepes kakoe Bpems t MOC/e HAYATA TOPMOXKEHUS CKOPOCTH aBTOMOOWIIS
IpUHEMaeT HauMeHblee 3Hadenue? IIpumuTe yckopenue csobomHoro najenusa g = 10 m/c?.

Catla
dpg =1t =1
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1.36.6. («@uamex», 2022, 10) Ilo BHyTpeHHEil TOBEPXHOCTU TIPOBOJIOYHON METAINIECKON chepbl
pajguyca R = 1,2 M paBHOMEPHO €O cKopocThio V' = 3,7 M/c aBuzkeTcs Mojieb aBroMobmist. [Ipuzke-
HU€e TTPOUCXOUT B TOPU30HTAIBHOIN ILIOCKOCTHU O0JIbIIOro Kpyra. Macca momenn m = 0,4 kr. Mogenb
[IPUBOIUTCS B JBM2KeHne asuraresieM. CUIy CONMPOTUB/IEHUS CIUTATe MPEeHeOPEKNMO MAJIOH.

1. C kakoii o BemauHe cuioit P Momensb jeiictByer Ha cdepy?

2. PaccmoTrpuMm Moie/ib aBTOMOOUJISI, PABHOMEDHO JIBUXKYIILYIOCS 10 OKPYYKHOCTH B ILIOCKOCTHU
GOJIBIIIOTO KpyTra, COCTABJIAIONIEH ¢ TOPU30HTOM yroji o = /6. Beruncimre MUHUMAIBHYIO
JIOIYCTUMYIO CKOPOCTH Vi, TaKOro paBHOMEpHOro JiBuzkeHus. Koaddurment TpeHust cKoJIb-
JKEHUsl TITUH 110 ToBepxHOoCTU cepbl i = 0,9.

Yekopenue cBoGoaHoro nagennst g = 10 m/c?,

O/ TP ~ <7osoag+7ou[s> gﬁ/\ =Wy (7 19 R B+ Z(%) w=q (1

1.36.7. («Qusmex», 2022, 10) Moesnb aBTOMOOUIS PABHOMEPHO JIBUKETCST TI0 OKPYKHOCTH PaJILyca
R = 1,2 m, srexkammeil B TOpU30HTATIBHON TI7I0cKOCTH. MoJiesb MpuBouTCA B JIBUZKEHUE JTBUTATEJIEM.
Kosdbdunment tpenusi ckosibykKenus muH Mojesn 1o nosepxuoctu p = 0,8, ycKopeHnue cBOOOIHOTO
nagenns g = 10 m/c?. Cuily conpoTusjienus cauTaiite MpeHebpezKUMO MaJIoil.

1. 3a Kakoe MuHUMaJIbHOE BpeMsi T aBTOMOOM/Ib MOYKET IIPOeXaTh YeTBEPTh OKPYKHOCTU !
Mojiesib IOMeIaT Ha HAKJIOHHYIO ITOBEPXHOCTD, COCTABJISIONLYIO yTosl o = 30° ¢ TOPU30HTOM.

2. Haiiyiure MaKCcMMaJIbHYIO CKOPOCTH Viax PABHOMEPHOIO JIBUYKEHUSI MOJIEU 110 OKPYXKHOCTH
paguyca R = 1,2 M #a HakJIoHHO# moBepxHOCTU. Ko3hduimenT Tpennsa CKOIbKEHUS ITUH
MozIeu 110 noBepxHocTu [ = (,8.

¢ 3 ‘ 67
2/W gG'T & (puts — 0s00 1) b N = XTWY (g D 190 ~ ?H% =17 ([‘

1.37 Ilpoiiecchbl U1 U3MepeHUd

,Z];OHOIIHI/ITGJH)HBIG 3aJda4dll — B JIUCTKE HpOHGCCbl n UusMepeHusd.

1.37.1. (Bcepocc., 2022, M3, 10) PryrHble TepMOMETDHI, TIPeIHA3HAYEHHBIE JIJIsT M3MEPEHUsI BBICO-
KIX TeMIIepaTyp, UMEIOT 3allasHHble KAU/IIPhl, B KOTOPBIX ITPOCTPAHCTBO HAJI CTOJOMKOM PTYTH
3aII0JIHEHO a30TOM Ipu JasaeHnn ;10 20 armocdep. DTo CALTAHO ISt TOTO, YTOOBI N30eXKATh:

1. mcnapenns;

2. KOHJEHCAIINN;

3. KWIEeHnd,;

4. KpucCTaJLIU3aIHNT;

5. MOHU3AIIUNU.

1.37.2. (Bcepoce., 2020, M5, 10) Ha pucyHke IpejCTaBIeHO CXeMATHIHOE M300PAKEHNEe CEKCTaH-
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Ta — mpubopa JIjIs OIpe/ie/IeHns YII0BOi BbICOThI v COJTHIIA HAJL TOPUBOHTOM.

Ha pame 1 3akperuieno mostypospadnoe 3epkasio My, a Ha Bpamaroreiica dactu 3 (ammgaie) —
ocHoBHOe 3epkajio M. Jlyu ceera by, Hanpumep, ot CostHIla, oTpazkasich oT 3epkaji My u My, Habitro-
JlaeTcs depes 3puTesbHyio Tpyoy 2. Ilpm sTom mosioxkenue anmmajibl MoAOMPAeTCss TaKUM 00pa30M,
4100l 300pazkenne CoJiHIIA B 3PUTEIBLHON TPyOe COBITQJIAIO0 ¢ M300paskKeHueM JIMHUH TOPU30HTA,
dopMupyeMbIM JIydaMu by, IPOXOISIINME Y€pe3 IMOJIyIIPo3padnoe 3epKajao My 6€3 OTKIOHEHH. Y 0T
[IOBOPOTa AU Ibl UBMEPSIETCs ¢ MOMOIIBI0 TpaHncnopTupa 4. Ecin paccrosame Mexkty coceHUMM
JEJICHUAMUA Ha IIKaJle TPaHCIIOPpTHPa COOTBETCTBYET 1O, TO CKOJIbKHM JICJICHUAM COOTBETCTBYET U3-
Menenne yria « Ha 10°7 OTBeT OKPYIVIUTE JI0 TEJI0r0 9uCIA.

1.37.3. (Unorcenepnan orumnuada, 2021, 10) Baoas ocu TpyObl 1BU-
JKeTcs IIOTOK IMapuKOB pajnyca 2a. B Tpybe nepreHnKy/IsipHO ee <>

OCH PACIIOJIOZKEHa CeTKa, U3 TOHKOW IIPOBOJIOKHU, ¢ Pa3MepOM dUeiiKn

8a x 12a. Kakas /1015 mMa afomero moToKa MmpoJIeTUT CKBO3b TPyOy?

Cunrarh, 9TO MPOJIETAIOT TOJHKO Te MIAPUKHU, KOTOpPbIE HE KacaroT-

cd IPOBOJIOK; BCe IIAPUKH, KOTOPbIe KOCHYJIMCH IIPOBOJIOK JIFOOOI CBOEil TOYKOI, 3aJIeprKHUBAIOTCS.
Pamguyc TpyObl MHOTO 6OJIbIIIE PA3MEPOB STIEHKU CETKU.

AR

o

1.37.4. («@opmyaa Eduncmsas / « Tpemve muicaveaemues, 2021, 10) OropozkeHHast TeppUTOPUST
narepsa «@opmyrna ExnaeTBay mpecTaBiisaia coboit IpaMOyToabHIAK IIoma i axb = = 1,5x 0,8 kM2,
Ha KOTOPOH pacoJaraaoch 60/binoe o3epo mwiomaan Sy = 0,6 km? u 3ganue mwiomam S = 0,1 kv2.
HexkoTopwlit jienb B j1arepe MKOJBHUKH OObABUIA JTHEM ITOJTHON CBOOOJIBI — BCE BOXKATDHIE YU U3
Jlareps, a MKOJbHUKH CTaJN MOCTYHATh KaK XOTST.
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Rauue D

TpeTb IKOJIBHUKOB OCTaJlaCh B 3JaHUHN, a OCTaJIbHBbIE BbI6e}KaJII/I 3 HETrO n CTaJu 6eFaTb B IIPO-
U3BOJIBHBIX HAITPABJIEHUAX CO cpejiHeil ckopocthio Vi = 10 kM /4.

Ecmn mkoapHuK moberas 10 3JaHUs WM OTParKIeHHs Jiarepsi, OH yIPYTO OTPazkajcd OT HEro u
OexKaJ1 J1ajblie ¢ TOW »Ke CKOPOCThIo. Ec/um MmKoJIBHUK j1o0eras 10 Oepera o3epa, OH IpbIraj B HErO
U IUIBLT B CJIyYaiflHOM HallpaBJIEHHH CO CpejHell CKOpPOCThbIo Vi = 2 KM/ 4, 1, KOTJIa JIOILJIBIBAJ JO
Oepera, BbLIe3aJ U OexKaJl B CIydYailHOM HallpaBJIEHUM JIaJIbIlle CHOBA CO CKOPOCTHIO V.

CKOJIbKO, B CpeJIHEM, IMKOJHHUKOB HAXOIUIOCh B KaXKIbIii MOMEHT JIHS CBOOOJIBI B O3€pe, eCjIn
Bcero ux B Jjiarepe ob11o 2107

’ GOMMHAILOMII ()7, BOLUIOXeH odogo g WoHIredd g ‘

1.37.5. («Dopmyaa Eduncmeas / « Tpemve muicavesemues, 2020, 10) Ha manékoit xomomHoil mia-
HeTe WJIYT JOXKJIM U3 YKUJKOIO MeTaHa. B ofMH W3 JIOXKJJINBBIX JIHEH MCCJIe/IOBATE/ I BBIHECN Ha
IIOBEPXHOCTb CBEPXTOYHBIE BEChI M IOCTABUJIM HA HUX OTKPBITBHIN cocyn. Uepe3 HEKOTOpoe BpeMs,
Bechl nokasbiBasin 3HadeHue 0,123240 H. Cocy 6bicTpo yOpaJiu 110/1 KPbIITy, CHOBa B3BECHJIU, BEChHI
nokazasu 0,116100 H. Bekope noxap yemnuics. Cocyli ¢ BecamMu BHOBb BBIHECIN HapyxKy. Terepb
pesyabrar okazasica 0,13752 H.

Bcé aTo Bpemst 1moj JI0KIAEM CTOsJIO Beapo. B Hadase B HEM ypPOBEHb MeTaHa HapacTasl CO CKO-
pocThio 1 MM/MUH, a B KOHIIE — CO CKOPOCTBIO 2 MM/MuH. Bo CKOJIBKO pa3 M3MEHIIOCH KOJTIMIECTBO
KallesIb B eJIMHATIe 00bEMa BO3/IyXa, KOT/Ia JI0XK b YCUIUIC?

IIpumeuanwue. [LnorHoCTh Kujkoro Merana — 420,0 Kr/mM>, ycKopeHue cBOGOJIHOTO MaeHus —
1,350 m/ c2. Cocyn 1 BeJIpO MUIMHAPUYECKHe, IJIONaAM uX ocnosanuii pasuel 100 cm? un 200 cm?
coorBeTcTBeHHO. CHjIa COIMPOTUBJIEHUS BO3/yXa HPOMOPIIMOHAJBHA CKOPOCTH Teja U ILIOMIAIN €ro
ITIOBEPXHOCTH, KaILJIA IIapooOpa3Hble, MMaaloT ¢ OOJIBIINON BBICOTHI.

18/2¢

1.38 Mexanndeckue KoJiecOaHUA M BOJIHBI
ILOHOIIHI/ITG,HBHI)IG 3a/Ja4911 — B JIMCTKaX

e VpaBHeHHe KoJiebaHuii. 1

e VYpapHeHne KojeOaHuii. 2

o Mexanumueckue BOJIHBI

70


https://mathus.ru/phys/urkol1.pdf
https://mathus.ru/phys/urkol2.pdf
https://mathus.ru/phys/mehavol.pdf

1.38.1. («Hadeotcda anepeemurus, 2016, 10) 3ariouanresbHblil 3Tan ojmMmma bl «Hasexa suep-
reTukuy mnpoxoaut B [ytaBaom yaeoHOM KOpiyce HUTY «M3Us», koTopsrit Ob11 mocTpoer B 1946 rosy.
Ha Bxojie B 3/1aHMe yCTAHOBJIEHBI MACCHUBHBIE JIBYCTBOpUATHIE AyOOBbIE JBEpH (KayK/1asi CTBOPKA BbI-
coroit 3,5 M, mupunoit 0,7 M u maccoit 100 kr). /IBepu oTKpbIBatoTCst B 00€ CTOPOHBI 1 BO3BPAIIIAIOTCSI
B IIOJIOZ2KEHNE paBHOBeCHs IpyKuHaMu. MuHIMaIbHAs cria, KOTOPOl MOXKHO yJI€P¥KATh JIBEPhb B OT-
KPBITOM Mojioykennn, coctapisger F) = 80 H. Cmoxer jin feBy1ika BoiiTu B 3/1aH1e 6€3 MOCTOPOHHEIH
IIOMOIIU, €CJIM OHA CIIOCOOHA MPUIOXKUTH K JiBepu MakcumasibHyio cuiny Fo = 40 H? Tpenuem B
meT/IsX JiBepeit mpenebpeds. OObsaCHUTE CBOIl OTBET.

1.38.2. (Oaumnuada KDY, 2022, 10) Cucrema, cocTosIas U3 IByX OJIMHAKOBBIX MMAPUKOB MacCOil 1m
U HEBECOMOII HEIPOBOJAIIEN MPYKUHBI KECTKOCTBIO kg, JIEKUT HA TJIAJKOM HEIPOBOISIIEM CTOJIE.
[Tocsie Toro Kak mapukam COOOIIEH OJIMHAKOBBIN 3apd/l, JJTMHA TPYKUHBI YBEJIMIUIACh B Y > 1 pa3.
Haittu nepuoy Masbix KoJsieOaHUil cucreMbl B TaKOM cocTtogHuu. Bosmoxkuo, Bam Oyner mosesna
dbopmyna (1 +x)* ~ 1+ azr npu z < 1.

@55606550@)

1.38.3. (Oaumnuada K@Y, 2023, 10) Ha koHIax HEBECOMOTO pbIUara PACIOIOKEHBl TOUETHBIE MaC-
ChIl M1 U Mo W NPUKPEILUIEHBI HEBECOMBIE TPYKUHBI KECTKOCTBIO ki W ky. PaccTosnusa or KoHIOB
pbIYara Jio TOYKU OMOPbI paBHbIL. [[JIMHBI IPYKUH B HeIeOPMUPOBAHHOM COCTOSTHUY TOJI00PAHbBI Ta-
KUM 00pa30M, YTOOBI PhIYar HaXO/IMJICA B PABHOBECUU B TOPU30HTAJILHOM rostozkennu. Haiitn vacrory
MaJIbIX KoJieDaHUil phryara ImocJe HeOOIBIIOr0 OTKJIOHEHHS €ro OT ropnu3oHTaan. Peraar B mporiecce
KOJICOAHUI He OTPBIBACTCA OT TOYKU ONMOPBI. JIJTUHBI IPY2KIH MHOTO OOJIBbIIE aMILIATY/IBI KOJIeOaHUIA.

m

[

\

D
L)

Cw+Tw _
Cytty /T ”
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I'1aBa 2

MouaekyasgpHasi (pu3nKa n TepMOANHAMUKA

2.1 ATOMBI 1 MOJIEKYJIbI
,HOHOJ'IHI/ITGJH)HBIG 3ala4ll — B JIUCTKE ATOMI)I 1 MOJIEKYJIbI.

2.1.1. (Oaumnuada K@Y, 2020, 10) Vnmeercss MeHBIH TPOBOHUK JINHOM L ¥ TOTIEPEIHBIM CEIEHMN-
em S. Ilo mHemy Teder Tok cusoit I. Haiinre cperee BpeMst JIBUYKEHHS 3JIEKTPOHA OT OHOIO KOHIIA
IIPOBOHUKA K JIPYTOMY, CUNTasl, YTO OJHOMY CBOOOTHOMY 3JIEKTPOHY B METaJIJIe COOTBETCTBYET OJINH
aToM Meu. Kakoii myTh s Ipu 3TOM MIPOMIET 3JIEKTPOH HA CAMOM JIeJIe, €CJIM CIUTATD, YTO BCE ITPOMC-
xoauT 1pu Temieparype 17 IlmoTHOCTD Meau, MOJIIPHYIO Maccy, a TaK:Ke MacCy M 3apsjl 9JeKTPOHa,

CUNTaTh U3BECTHBIMMUA.
w _ I _
Te/ 1= ‘gqa VN2 =1

2.1.2. («Bydywue uccaedosamenu — bydyusee naykus, 2016, 10) B Momenn mjieagbHOTO ras3a mpe-
HeOperaT CyMMapHBIM OObEMOM MOJIEKYJI TI0 CPABHEHUIO ¢ 0OBEMOM COCY/A, T.€. MOJIEKYJ/IbI pac-
CMaTPUBAIOT KaK MaTepuaJibHble TOUYKH. Tak, Hanpumep, B ypapHenue Kiareiipona—MeHjeieeBa B
Ka4ecTBe JIOCTYITHOTO JIJIsl JIBU2KEHUsI MOJIEKYJI 0ObeMa BXOJIUT Bech 00beM cocyra. OHako, mpe-
Hebperasi pa3sMepoM MOJIEKYJI, HEJIb3sl OObSICHUTh HAJUYIUE COyJapeHuit Mex 1y Humu. Mex iy Tem,
UMEHHO COYyJIapEHUsI UT'PAIOT OIPEJIEISIONIYI0O POJIb B MPOIECCax YCTAHOBJICHUS PaBHOBECHS B Ta-
3ax. CumTasg MOJEKy/IBbl BO3IyXa IMapuKaM# ¢ JuraMeTpoM 3,5 - 1078 oM, omeHnTh BpeMs Mexkity
JIByMsI TIOCJICIOBATEIbHBIMU COY/IAPEHUAMHI MOJICKYJ/Ibl BO3/lyXa IPU HOPMAaJbHBIX ycjaoBusx. Hop-
MaJIbHOe JaBjenne cuntaTh pasubiM 10° Ia, Tremneparypy pasnoit 273 K. Ilocrognnas Boabimana

k=1.38-10"2 JIx/K.

2.2 YpaBHeHUE COCTOdHUS MAeaIbHOTO ra3a

,B;OHO.HHI/ITG.HI)HBIG 3aJa411 — B JIUCTKE ypaBHCHI/IC COCTOAHMA.

2.2.1. (Oaumnuada K@YV, 2021, 10) Huwmuaap oobemom V' pasjiesieH Ha JiBe YacTH JOCTATOYHO
JIETKOI TeIION30JINPYIOINIeil IeperopojIkoil, KoTopas MOKET CBOOOIHO BUraThes. Macca neperopo/i-
ku M, a wiomaas S. B JieBoit mojioBuHe MUIMHIPa COJAEPXKUTCH 1y UJIEAJbHOIO ra3a Ipu TeMmiepa-
type T}, a B mpaBoii 1oJIOBUHE Vo TIpu Temieparype Th. Haiiiure cMmerenue neperopojku , eciu
[UJIMHJD [OBEPHYTh (IOCTABUTH) B BEPTHKAJBHOE MOJIOXKEHHE, TaK, YTOOBI JIeBas 9acTh IUINHIDA
oKaszayiach BHU3Y. TeMIiieparypa B 4acTdX MUJINHIPA MOJIEPXKUBAECTCs rmocrognnoit. Cunraiite, 910
r < V/S*
Ykazaume. Bosmoxkno, Bam 6yer nosesna dopmyna (14 )Y = 1+ vy upu =z < 1.

72


https://mathus.ru/phys/atomol.pdf
https://mathus.ru/phys/ursos.pdf

*DT0 yesoBue cielyer IOHMMATh KaK MaJIOCTh BEIMYHUHBI I 110 CPABHEHHIO C aHAJOTMIHBLIMU
JIMHEHBIMU pa3MepaMu JIEBOH U IpaBoil YacTu cocyaa. VI3HadaabHO MUIHHIP JeKal TOPU30HTATBHO
Ha OOKOBOIl ITOBEPXHOCTH.

Cr%a | Lpla
z(zlz’l‘l’I_LI")‘(‘I + - ) oS

T APV

=T

2.2.2. (Bcecub., 2017, 10) Bo3myx ¢ IpUMeChIO yrapHOIO ra3a CTalMOHAPHO MPOTEKAET MO Tpybe
ceuenus S. ITpu IpoxoKJIeHNN €108 TOPUCTOrO KATAIN3ATOPA YIapHBIA a3 OKUCIACTCS KICIOPOIOM
BO3JlyXa U IIPeBpaIlaercs B yrJIEKUCIbIi ra3 B pesyiabrare peaknun: 2CO + Oy = 2C0O,.

T SRT, @t PT —>
; -

Kaxkoe kosmmdecTBO MOJIeit yrapHOro ra3a 3a €JIMHUILy BpeMeHHu BcTyiaeT B peaknuio? JlaBienue,
TeMIepaTypa U CKOpoCTh BO3/yXa Ha Bxoje Fy, Ty u vy, a na Buixoge P, T u v.

] (z/ad = L/00q) (4 /S)e = 3/1n

2.2.3. («Pocamoms», 2022, 10) B nuimeIpudecKOM COCYe IMOJ, HEBECOMBIM MOPIITHEM HAXOIUTCS
ujeanbublil ra3z. OobeM raza V), abcosmroTHas TeMieparypa 1y, JaBIeHne ra3a PaBHO BHEITHEMY JaB-
JIeHnio po. Mek 1y mopirHeM u CTEHKaAMH COCyJa JIeMCTBYeT cuja TpeHus. l'a3 B cocyie MeJjIeHHO
HarpeBaroT, u 1pu Temieparype 675 /5 HOpIIeHb HAYMHAET TIEPEMeIaThes. a3 HarpeBaroT J10 TeMIIe-
parypsbl 27(, 3aTeM HATIPEB MIPEKPAIAIOT, U I'a3 MeJIJIEHHO OCTBIBAET JI0 IEPBOHAYAJILHOM TeMIepaTy-
pol. [TocTpouTh rpaduk 3aBUCUMOCTH O0ObeMa ra3a OT €ro TeMIEPATYpPhl JIJId YKA3aHHOTI'O IIPOIECca
1 HaifiTn oObeM W JIaBJIeHNe ra3a BO BCEX COCTOSTHUSX, KOIJIa MEHSeTCS XapaKTep IIPOoIecca, MPOnc-
xojdirero ¢ razoM. CauTaTh, 9TO MAKCUMAJIbHAS CUJIa TPEHUS MEXKTy TOPIITHEM M CTEHKAMU COCY/Ia
HE 3aBUCUT OT MX TE€MIIEPATYPHI.

2.2.4. («Illaz 6 6ydywee», 2023, 10) Ha riagkom ropuson-
TAJILHOM CTOJIE MMOKOUTCS IUIMHIPHICCKUIA COCY T JJIHHOI
L = 36 cm. Cocyj pasjiejieH Ha J(Be DABHbIE YaCTH HEIo-
JIBUZKHOI T1€PEropoJIKoii, B KOTOPOH MMeeTCsl HOJIYIIPOHH-
raemasi MeMOpaHa; [POILYCKAOIIas MOJIEKYJIbl BOIOPOJIa 1
He TIPOILYCKAaroIasi MOJIEKYJIbI a30Ta (CM. pUCYHOK ). BHava-
Je MeMOpaHa 3aKpbITa, a COCYJ] 3allOJTHEH B JICBOH YaCTH
BOJIOPOJIOM, a B IIpaBoii — azoroM. [locsie oTKpbITHS MeM-
OpaHbl 1 yCTAHOBJIEHHsI TEILJIOBOIO DABHOBECHSI, JIABJICHIE B
paBoii yacTu cocy/ia okasajaoch B n = 1,5 pasa GoJiblie, 4eM B JieBoil. B Kakyi CTOPOHY 1 Ha Kakoe
paccTosiHUE CABUHETCS mpu 3ToM cocy? Maccoit cocysia u neperopojku npesebpeds. Temmneparypy
ras’oB 3a BCe BpeMsl HaOJIIO/ICHIs CIMTATh OJMHAKOBOI 1 Hem3MeHHOiT. MoJsipHble MacChl BOIOPO/ia i
a30Ta PaBHBI COOTBETCTBEHHO [y = 2 T/MOJIb, [, = 28 T/MOJIb.

(wrtizm 1)

O g = 5

= § ®H 090Ird BOLULOOWD IrAD0))
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2.2.5. («Illaz 6 6ydywees, 2022, 10) Curyaunmonnas 3aaaqa. [logBoaHbiil camojier — ammapar ¢
ITOJIOYKUTEJILHOM I1J1aByIeCTbIO, CIIOCOOHBIN IOI'PYKAThCS IPHU JBUKEHUN 3a CUeT HeOOJIbIIUX KPbI-
JIBEB, CO3/IAIONINX HAITPABJICHHYIO BHU3 CHUJIY.

Anmapar nveer cyxyio maccy 1000 Kr, BoITecHseT obbeM Boasl 1,55 M2, B ToM umcie, 0,65 M B
BHJIE BO3JIYIITHOI'O IIy3bIPsI, CBOOOIHO COOOIAIOIIETOCS ¢ OKPYKAIOIIEil cpeoii.

Omupesiesmre r1yOUHY, Ha KOTOPOU ILJIABYYECTD allllapaTa CTaHeT HYJIeBOi (IIpeJle/IbHY0 MIyOnHy,
C KOTOPOi BO3MOYKHO BCILIBITHE IIPHU OTKA3€ JIBUTATEJIs ). TeMiepaTypy ra3a B BO3JILYITHOM IIy3bIpe
cunTaTh noctogHHO n pasHoit 20 °C. Mosstpaast Macca Bozjyxa f = 29 1/MOJIb, TIOMa/lb KPbLIHEB
coctasager 0,1 M2, a kKoadpdurmenT noxbeMuoit cuis 0,8.

[Tonbemuas cuia onpenenseTcsd COOTHOIIEHTEM

pU?
Fn/:[ = CySKprJIaTJ

riae Cy — Ko3bOHUIUEHT OIBEMHON CHIIBIL, Skprina — HIOMAIL KPBIILEB, p — IJIOTHOCTb BOAbI, U —
CKOPOCTD JIBUKEHUsI allllapara OTHOCUTEIHLHO BOIBI.

’ W g¢ eHIRd ‘POdaIrAH LoHRLD vledenne dLdohAdeirll #OdOLOM BH ‘@HUQATL | ‘

2.3 Bozaynmabiii niap

JonoyinuTebHbIE 338491 — B JIUCTKe Bo3 iymnblii map.

2.3.1. («Illaz 6 6ydywees, 2022, 10) Cdepudeckast 06009Ka BO3/YIIHOIO MIapa M3TOTOBJIEHA U3

MarepHuasia, Macca KOTOPOro Ha eJMHUILY IJIomaju cocrtapiser p = 1 kr/m2. [Tlap 3ano/Hsior re/m-

eM. [Ipu KakOM MUHUMAJIBLHOM paJinyce Map MOTHUMETCS B BO3/yX! JlaBjieHue cHapy»Ku U BHYTPH

mapa p = 10° Ila, TemmepaTypa refms BHYTPH IIapa U TeMIepaTypa OKPYZKAIOIIero BO3IyXa OJIH-

HakoBbI U paBubl ¢ = 27°C. MossipHas Macca Bozjayxa fi; = 29 T/MOJIb, MOJISIPDHAsT MAacca reJius

pHe = 4 v/Moub. [Taowads S nosepxrrocmu u 066ém V' wapa paduycom r uHUCAAIOMES N0 HOPMY-
4.3

aam S = 4mrr? V = 37T

(PHA—arf)d

— uguI‘L
LHIE

ne=

2.4 H3omnpoiecchl

,B;OHOIIHI/ITGHI)HBIG 3aJla4dl — B JIUCTKE MTSOHPOTIGCCBI.

2.4.1. (Bcecub., 2016, 10) Konuueckuii cocys ¢ yrjiom pacTBopa 2¢v rep-
METUYHO TIEPEKPBIT TPOOKOI Maccoit m u pajimycamu ocHoBanuii Ry u Ry.
[Ton mpobKoit — Bozyx mpu armMocepHOM JjlaBjeHun Py m TeMiiepary-
pe 1p, BbIIIe HaUTA BOJa 710 ypoBHA [ OT Bepmuuabl KoHyca. /lo Kakoit
TemIiepaTypbl 1 HY2KHO HArpeThb BO3/yX IO/ MPOOKOM, YTOOLI OH CTaj
BBIXOUTH! [L710THOCTE BOJIBI p, yCKOpEHUEe CBOOOIHOIO HAJIEHUS .

’ $d 0 /3 (0810 8y — H)b0 + 0 + Gy v/bw) O = [ ‘
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2.4.2. (Bcecub., 2020, 10) Komnpeccop KaxKyr CEKYHIy 3a0upa- u-?
eT aTMocepHbIil BO3yX 00beMOM () U TOJAET €ro B BepPTUKAIBHO ﬂ

CTOSATIUN TMJIMHJIP, 3aKPBITHIA MOJBUKHBIM ITOPITHEM CeYeHueM S m, §
u Maccoit m. OmpesieuTe CKOPOCTh, ¢ KOTOPO# OyJeT MOIHIMATH- g 0
cs TIOPINEHb, €CJIN IPU JIBUKEHUU OH UCIBITBIBAET CUJy TpeHus F. <=

Armocdepnoe masiierune Py, yckopenue cBOOOTHOIO TAJICHUS .

bw+ 44504
g O

2.4.3. (Bcecub., 2023, 10) B 3amosnennoMm BOJoil cocyie riaybunoit H Temmeparypa Bo3pacraer
suHeiHo ¢ riayomnHoit o 0°C nHa mosepxnoctu 10 4 °C na jue. B Bojie Ha riybune, 3aBucsiieil or
aTMOChEpPHOro JaBJIeHNs, ILJIaBaeT MaJIeHbKUl TOHKOCTEHHBIN 3aIl0JIHEHHBIN BO3/LyXOM Inapuk. [Ipn
yBeJIUYCHUN JlaBjeHud 10 Py = 10° Ila IAPUK OIYCTUJICSI KO JHY. HacKo/JbKO JIOJI?KHO M3MEHUTHCS
aTMocdepHoe JaBiieHne, 9To0bI MApHK IiaBas Ha riyoune H /27 IlioTHOCTD BOJBI p, €e 3aBHCHMO-
CTBIO OT TEMIIEPATYPhI TPpeHEOPEedhb. YCKOPEHUEe CBOOOIHOIO MaJIEHUA §. Y IPYTOCThIO CTEHOK IapPUKa
npenebpedb. OTBET MPUBECTH C TOYHOCTHIO JI0 JIBYX 3HAYAIINX IHMP.

| %2200 — HO96T0 ~ dV |

2.4.4. (Bcecub., 2021, 10) BeprTukajibHO CTOAMUN 3aKPHITHIA 111~
JIMHJP o0bemoM 2V pazjiesieH MOABUXKHBIM MTOPIITHEM Ha, JIBa 3aII0JI-
HEHHBIX BO3JIyXOM oTceKa. [lopiiers HaX0IuTCss B paBHOBECHH IOCPE-
JIMHE IUJINHJIPA TIPY JIABJIEHUU BO3/yXa B BEPXHEM OTCeKe P 1 B HUK-
nem — 2P. K nmxnemy orceky depe3 TPpyOKY M 3allepPThIil BEHTUJIb
MOJIKJIIOUEH Oa/JIoH oObeMoM V', cosiepKaliuil cxKaThlii BO3/LyX IO/
napiennem 10P. Kakne jaBjeHns yCTaHOBATCA B OTCEKaX IMUJINHIPA
[ocJIe TOTO, KaK OTKPOIOT BeHTWIH! Ob0beMoMm TPYOKHU IpeHeOpedb.
Temmneparypa He MEHSETCS.

S Ty« € 1T
dreFs = id TrgFe = d

2.5 Tpybka co pTyTbhIO

HonomnuTebable 3a7a491 — B JUCTKe TpybKa co pTyThIO.

2.5.1. («Illaz 6 6ydywees, 2021, 10) B U-o6pasnyio TpyOKy HajuTa
pTyTh (cM. puc.). YpOBHU PTYTH B 06€HMX YaCTsIX TPYOKU OJIMHAKOBBI. /
B JeBoit repMeTnvHO 3an1asgHHON YaCTU HAJ PTYTHIO HAXOIUTCS CTOJI- '
6uk Bozyxa Jyunoit [ = 50 cm mpu Temmeparype to = 27 °C. Kakoii
CTaHeT Pa3HOCTb YPOBHEH PTYTHU B JIEBOIl M IpaBOil 4acTax TPyOKH,
ecJIm BO3JIyX B JIeBoit ee dactu Harperb Ha At = 14°C? Armocdep-
Hoe jgaBienne paBHo H = 750 MM pt. cr. VckpuBienuem ypoBHS
PTYTH B TPyOKe, a TaKyKe TEILJIOBBIM pacIIupeHueM PTYTH U TPyOKH
nperebpeub. [l1oTHOCTD PTYyTH HEM3BeCTHA!

id

W 00 = g=ay
Tots e+ (i) -
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2.5.2. («Hadeotcda snepzemurus, 2018, 10) Huxuuit KoHen BepTUKaIBHOI y3KOit TpyOKM JMHOMN 2]
3alrasii, a BEepXHUl coeIMHEH ¢ aTMocdepoil. B HukHell mojoBuHe TPyOKH HAXOIUTCS BO3YX IIpU
temriepatype Tj, a BepXHsIs MTOJOBUHA 3aIl0JIHEHA JI0 KOHIAa pTYThio. Jlo Kakoit MuHNMaIbHOM TeMITe-
paTypbl HAJI0 HATPETH Ta3 B TPYOKe, YTOOBI OH BBITECHUI BCIO PTYTh? ATMochepHOe JTaBIeHIe PABHO
[ MM pr. c1. [loBepxHOCTHOE HATSIY)KEHIE HE YUUTBHIBANTE.

OLLE

2.6 Iloaynpo3padHble ePeropoakun
Hononmnurenbuble 3a1a91 — B JUCTKe [lomynpospadmnbie meperopoiki.

2.6.1. («Dopmyaa Eduncmeas / «Tpemwve muicavesemues, 2021,

10) B nmamHApWYecKOM cocylie BBICOTOH L W muiomaam OCHO- >
Banus S HaxoguTcss N mosekyn rasa. VccimemoBaresnsm  yiaa- ' SR
JIOCh CO3J1aTh «HECUMMETPUIHO-ITPOITYCKAIONIN» TOHKUI 1 JIETKU '_ l Wy -
MOpIIeHb-TIeperopojky. [Ipu mposiére cBepxy BHU3 MOJIEKYJIbI C Be- Oka .I L
POSITHOCTBIO W1 = 2/3 MPOJIETAIOT CKBO3b IIEPETrOPOJIKY, & C BEPOSIT- Meperopa . .
HOCTBIO 1 — W — OTCKAKHUBAIOT OT HeE. A MOJIEKYJIbI, IIOIETAIOIIIE . "T.'\'Nz "
CHU3Y, ¢ BEPOATHOCTBIO Wy = 1/3 mposieTator depes3 meperopojiky, a /./T’_; ==

C BEPOSAITHOCTBIO 1 — wy — oTckakuBaioT. llonBuzKkHYy0 TIEpEropo-
Ky U3 TaKOI'0 MaTepHaJia IIOMECTUIN BHYTPb COCY/a, U IOCTABUJIN
cBepxy HeOOJIBINON 10 pa3mepy rpy3 M.
e okaxkercst ieperopoika ciycts j1oroe spems! Temmeparypa cuctembr — 7.

] T =1 oL ‘g < B/ LYN 110 {0 =y oL ‘7 > b/ YN uuoe 7 — b/ LN = Y

2.7 KoJaudecTBO TEIJoThbI

ILOHOIIHI/ITG,HI)HBIG 3a/Ja4911 — B JIUCTKE KosmaecTBo Temioror.

2.7.1. (Bcepocc., 2020, M5, 10) Y mycroro KyBIIUHA, CJAEJAHHOIO U3 HEKOTOPOIO METAJLIA, TEILIO-
émkoctb pasaa 200 /Ix/°C. B sror kysmma wagumu 200 T BOJIBI, yieabHas TEIJIOEMKOCTH KOTOPOI
pasra 4200 /Ix/(kr - °C). Bo cKoJIbKO pa3 TermmoéMKOCTh KYBIIHHA ¢ BOION GOJIbIIE TEIIOEMKOCTH
myctoro KyBimuHa? OTBET OKPYTJIUTE 0 JTECSITHIX JI0JIEl.

z's

2.7.2. (Bcepoce., 2020, M3, 10) B oqun )apkwuii Jenb ormanuna Maria, »Kejiast OCTYAUTb BO3/YX B
KOMHATE K IMPUXOoLy 0adYIIKH, ITepe/1 BBIXO/IOM U3 JIOMa BKJIIOYUJIA KOHJIUIIMOHEP. B TOT Ke MOMEHT
B KOMHATy 3a0ekaJl JIBOEYHUK BOBOUYKa, KOTOPBI, Kejasd OXJIaJuTh KOMHATY elle ObIcTpee, OJIHO-
BPEMEHHO C KOHJUITMOHEPOM BKJIIOUNJI €€ W HAIOJIbHBI BEHTHJIATOD W Cpa3y yOexKasa UTPaTh BO
nBop. UzBecTHO, uTO 3a 1 9ac npu BBIKJIIOYEHHBIX IPUOOpPAX TeMIIEpATypPa KOMHATHI yBEJININBAETCS
na 4 °C. CuuraiiTe, 9T0 KOMHATA IIyCTasi, MOIIHOCTD TEIJIOBOI'O IIOTOKA K KOMHATE Yepe3 CTEHbI, OKHA
1 T.JI. He U3MEHsEeTCs, KOMHATa UMeeT Pa3Mepbl H M X 8 M X 2,5 M, OHa 3aKpbITa U He IPOBETPUBAETCH,
TEIIOEMKOCTBIO KOHIUIMOHEPA U BeHTHIATOpa MOKHO npenebpeus. KIT/I sentunaropa pasen 75%,
a TIoJIe3Has MOIITHOCTD, Pa3BuUBaeMas ero JjonactaMu, paBHa 58,5 B1. XosomuabHblii KoadduimenT
KOHIUITNOHEPa paBeH 2, moTpedisgemas uM MoIrHocTb 90 BT. YienbHas TemmoéMKOCTh BO3/IyXa PaBHA
1 x/Ix/(xr - °C), miorHocTh Bo3ayxa pasua 1,3 kr/m>.

Cnpasra: xoaoduavrod kospghuvuenm k = Qomu/Asamp DAGEH OMHOWEHUIO KOAUMECMEA MEN-
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A0ML Q oy, OMHUMAEMOT KOHOUYUOHEPOM O 6030YXG (30 edunuyy epement), K pabome Asump,
KOMOPYI0 HYHCHO 3AMPAMUMY OAf IM020 (36 eOUHUYY BPEMENHL).

1. Ha cKoJIbKO U3MEHHTCS TeMIIlepaTypa BO3/yXa B KOMHATE 3a | 4ac HeIPepPbIBHON paboThl 000X
npubopos? OTeer Bhipasute B rpajycax Lleabeust (¢ yaéTom 3HAKA) M OKPYTJIATE JO JECATHIX
IOJIEN.

2. Ha ckosibko m3Menmiach Obl TeMIepaTrypa Bo3/lyxa B KOMHATE 3a 1 9ac HENpPepPbIBHON pabOTHI
KOH/IUITIOHEPa, ecjin Obl BeHTHIATOP Obl1 Bhik/oden? OTBeT Bbipasute B rpajgycax lleabcus
(c yuéroM 3HAKA) U OKPYIJIUTE JI0 JIECATHIX JOJIEiH.

01— (g 21 (1

2.7.3. (Bcepoce., 2021, M5, 10) B kacTpro/iio, HAXOISIIYIOCS P KOMHATHOI TeMIepaType, HaJIu/Ii
HEKOTOPOEe KOJIMIECTBO BOJIBI TaKyKe KOMHATHOI TeMiiepaTyphl (IEepBbIil cirydail), mocie 9ero crajim
HATrpeBaTh KACTPIOJIO C €€ COJACPIKUMBIM Ha 3JICKTPOIUINTKE W JIOBEJIN BOJAY J0 KHIECHHS 3a BPEMsA
71 = 2 mun. Ecau Obl BHauaje B KacTPIOJIIO HAJTMIU BIBOE OOJILIIE BOJBI TOH YK€ TeMIepaTypbl
(BTOpOIi CiIy9ait), TO BOY yAAI0CH Obl JIOBECTH JI0 KUIIEHHsI HA TOH YK€ ILUIUTKE 3 BPEMS To = 3 MUH.
BCé BbIJIC/IAE€MOC IJINTKOM KOJIMYECTBO TEIJIOTHI PacxoayeTcd Ha Hal'peBaHUE KaCTPIOJIX 1M BOAbBI.

1. Haitaure oTHOIIEHNE TEILJIOEMKOCTH KACTPIOIN K TEILIOEMKOCTH BOJIBI B TIepBOM ciiy4dae. OTBer
IPUBEJINTE, OKPYIJIUB JI0 II€JI0r0 YUCJIA.

2. CkoJbKO BpeMeHH OyJleT HarpeBaThCsg OT KOMHATHON TeMIepaTyphbl JO0 KHIEHUsl Ha TOW Ke
IJINTKE KACTPIOJIsS C BOJIO, ec/ii BOJIbI B KacTpiojie OyjeT B Tpu pasa OoJbIle, YeM B II€PBOM
ciaydae? OTBeT MpUBEIUTE B MUHYTaX, OKPYTJIUB JIO 1EJIOTO YHC/Ia.

3. CkoJIbKO BpeMeHu Oy/IeT HArpeBaThCAd OT KOMHATHOM TeMIepaTyphl J0 KHUIIEHUS KaCTPIOJIS C
BOJION, €c/i BOJIbI B KacTpIioJie Oy/IeT B TPU pa3a MeHbIIle, YeM B IIEPBOM CJIydae, a MOIIHOCTD
IWINTKU OyJsieT yBeindena B Tpu pasa’ OTBeT NnpuBeguTe B CEKyHJAX, OKPYIVIUB JIO IEJI0rO
HUCTA.

vy @a

2.7.4. (Bcepoce., 2021, M3, 10) «YMublil» JailHUK yCTPOEH TAKUM 0OPA30M, ITO MOXKET TIOJJICPKHU-
BaTh TeMIIepaTypy HaxoJidIeiics B HEM BOJIbI B OIPEICJIEHHOM JMalia3oHe oT t; 70 to. BHadasie on
BKJIFOUAETCsI Ha, HEKOTOPOe BpeMsi, Tpedyemoe JIjisi HarpeBaHus BOJIbI JI0 TeMIIEPATYPhI Lo, & IIOTOM OT-
KJIFOYAeTCH JI0 TEX TIOP, ITOKA BOJA HE OCTBIHET JI0 TeMItlepaTyphbl t1. [locsie 3Toro muKibl HarpeBaHus u
OCTBIBAHUSA PETYIAPHO MOBTOPAIOTCA C HEKOTOPBIM MTOCTOAHHBIM ITepuoioM. MOITHOCTE HarpeBaTe /b
HOTO 3JIeMeHTa YafiHnKa mocTogHHasd. [lycTh HEKOTOpPYIO MOPIUIO BOJIBI HAJUIN B TaKOW <«YMHBIN»
gaiinuk. OKa3aaoch, 9T0 B TEIJIOM JIOME B TedeHune ap = 1/4 jojm nepuoja JYailHUK BKJIIOYEH, a
ocTaJIbHOE BpeMs BBIKJIIOUEH. Ecin »Ke BhIHECTH 3TOT YaflHMK Ha XOJIOJHYIO YJIUILY, TO HarpeBaTe Ib-
HBIIT 971eMeHT Oy/IeT BKIIIOYEH B TedeHne op = 1/3 mom nepuoja. MOINHOCTH TEIIOOTIAYH B KAZKJIOM
U3 9TUX JBYX CJIY9aeB MOXKHO CUUTATH MOCTOSHHBIMU.

1. Haitaure oTHOIIIEHNE MOITHOCTEH TEIJIOOTIAYMN BO BTOPOM M B ITEPBOM cirydasax. OTBeT OKpyT-
JIUTE JI0 JeCATHIX JI0JIEl.

2. Ompegenure oTHOIIEHNE 11epHOIOB 1 /Ty 7151 «yMHOT0» YaifHUKA B IIEPBOM M BO BTOPOM CJIya-
SIX COOTBETCTBEHHO, €CJIN TEIIOEMKOCTH HATPEBAEMOTO BEIeCTBa (YaifHIKA U ero COJePIKIMOTrO)
B oboux ciaydasx oamHakoBbl. OTBET OKPYIJIMTE JIO JIECATHIX JIOJIEI.

3a BpeMst, TIOKa HarpeBaTe/IbHBIN 9/IEMEHT BKIIOYEH, TallHUK TOTPEOISIeT OT 9JIEKTPOCETH HEKOTOPYIO
SHEPIHUIO.

7



3. Bo ckoJIBKO pa3 OT/IMYaroTCs 9TH SHEPIUU BO BTOPOM U B 1epBoM ciiydasx?! OTBeT OKpyruTe
JIO JeCATBIX JIOJIET.

] r‘r(eer(@et(t

2.8 TemnoodoMen

JlonosiHUTEIbHBIE 338491 — B JINCTKAX
o TerioobOmen. 8

e Terrooomen. 9-11

2.8.1. (Bcepoce., 2021, 1119, 10) CumemuBanue JBYX Pa3sHbIX KUJIKOCTEH B OOBEMHOM COOTHOIIEHUH
1 : 1 maér cmecn ¢ Temneparypoit 42 °C. Kakoit Obu1a 661 TeMeparypa CMecHu, eciu Obl 00bEMHOE
COOTHOIIEHNE UCXOHBIX KOMIIOHEHT cocTaB isiyio 2 : 17 HadabHble TeMIiepaTyphl XKUJIKOCTEH cOCTaB-
astor 27°C n 47°C. O6béM cMecHn paBeH CyMMe 00bEMOB CMEIINBAEMbBIX KUIKOCTel. B moss i
BBOJIa OTBETOB 3allUINNATE JBa BO3MOXKHBIX BapHaHTa, BHIPA3UB OTBETHI B I'Pajlycax W OKPYIJIUB WX
JIO TIEJIBIX 9HCET.

2.8.2. (Bcepoce., 2022, M3, 10) Opun 1uTp BOJBI HAIIIN B SJIEKTPOUYARHUK MOIIHOCTHIO 2 KBT 1
BKJtounn ero. Cpasy mocje Toro, Kak Boja HaunHAeT MHTEHCUBHO KUIETh, YailHUK aBTOMAaTHIECKN
BBIKJIIOYAETCS, OJHAKO KHIIEHHE IMPOJIOJIXKAETCA emé 15 ¢ ¢ HOCTEeNeHHBIM YMEHbIIEHHEM CKOPOCTH
BBIKHIAHWUs BOJBI. Eimé depes 30 ¢ (mocsie mOTHOrO MpeKpalieHnsi KUIeHNsI) TeMIepaTypa BOJIbI B
vaiinuke caumzkaercda Ha 1°C. Cunras, 9T0 CKOPOCTb BLIKMIIAHMS BOIBI IIOCJIE BBIK/IIOUCHUS YaiiHu-
Ka PaBHOMEDPHO YMEHBIIAeTCs JIO HYJIEBOIO 3HAYEHUs, OIPEIEIUTE CPEIHIOI TeMIIEpaTypy Harpesa-
TEJILHOIO 3JIeMeHTa YafiHuKa B MOMEHT ero BbiKjodenus. OTser BbIpasure B rpajycax lleibcus,
OKpyTJInTE J0 1esioro uncia. Macca HarpeBareabHoro siaementa 200 1, ero yaeabHasi TEIIOEMKOCTh
500 Ik /(xr - °C), yneabras TemnoéMrocTsb Bojbl 4200 [Ix/(kr - °C). Cunraiire, aro 06pa3oBaBIImii-
Cd P KUIEHUH [ap Cpasy »Ke MOJHOCTBIO IOKUIAeT JailHUK, HO MOJIHAS MACCa BBLIKUIIEBIIEH BOJLI
HaMHOI'O MEHbLIIEe MAacCChl BOAbI, HAJATON B YallHUK.

(192 ‘092]

2.8.3. («Dopmyaa Eduncmeas / « Tpemve moicauenemues, 2021, 10)
N3 cocyna namaroT oInHAKOBBIE KAILIN YKUJIKOCTH, HATPETOH 70 TeM- — _
mepatypbl H0°C. DT Karmm mona anT Ha MUINHIPUIECKYo TpyOy,
y KoTopoii HadabHas Temieparypa 0°C, a Mmacca u yaeabHasd TEIIo- )
éMKOCTh paBHa Macce M YIAeJIbHOM TeIJIOEMKOCTH YKUJIKOCTH B COCY/IE.
Yemy paBHa KOHEUHas TeMIlepaTypa TpyObl, KOT/JIa BCs KUJIKOCTD
BBITEUET U3 COCY/IA, €CJIU U3BeCTHO, ITO BeITeKI0 N = 100 kamenn?
ITpumeuvanune. Kammm magaoT HACTOJIBKO PEIKO, 9TO Ha TPyOe
MOZKET HAXOJUTHCA OJIHOBPEMEHHO TOJIHKO OJIHA KAIlsl); TeII000MEeH
[IPOMCXOIUT OY€Hb OBICTPO; TEIJIOBLIMU IIOTEPSIMU IIPeHeOpernTe.

DoG'TE~ 9
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2.8.4. (Unorcenepran orumnuada, 2022, 10) Teno capeHo u3 JaBYX
CTepKHEeW OJIHOrO0 W TOrO Ke MarepuaJja. Pajgumychbl TONMepedHbIX cede-
HU cTeprKHell OTJIMIAI0TCA BIIBOe, JJINHA 00JIee TOJICTOTO CTEPXKHSA BTPOe
GoJibiie JUInHbL GoJiee y3KOoro (cM. puCyHOK). Tesio Harpero Tak, 4To ero
TeMIlepaTypa MeHsIeTCs 110 JIMTHEHTHOMY 3aKOHY OT 3HadeHus 1’ Ha TOHKOM
koure A o 3navenns 27 na Kouue B. Haittu Temmeparypy Tesa mocse
yCTaHOBJIeHUsT paBHOBecus. [loTepsimu Teria B OKpyzKaroiiee mIpocTpaH-
CTBO TIpeHeOPeYb.

IS8T = Lot

2.8.5. (Unorcenepnas orumnuada, 2023, 10) Ternosast craHiysi HarpeBaerT BOMLy Jijisi 00eCIIeYeHUsT
HeOOJIBITION0 MUKPOPaoHa ropsveil Bojoii. g 9TOro Ha CTAHIMIO C MOMOIIBIO HACOCOB IOAETCH
BOJIa, KOTOpas HarpeBaeTcs MOIIHBIME HarpeBaTesamu. [y obecrieuenus: TEIIOM caMoOil CTaHIIAN
JacTh ITOTOKA HATPETOM BOJIbI IIPOXOIUT Uepe3 MOMENIEeHNA CTAHITUN, OXJIaXKIaeTCsd JI0 TepBOHAYA/ b
HOIT TeMIIepaTypbl 1 BO3BPAIAETCS B TIOTOK BOJIBI, TOCTYMAIOMINI HA CTAHIMIO (CM. PUCYHOK ). V3BecT-
HO, UTO €CJIN I oDecredeHus TEeIJIOM CaMOil CTaHIINN KMCIIOJIb3YeTCs JIecsaTast YaCTh IIOTOKa BOJIbI,
TO BBIXOJSINAs CO CTAHIIMU BOoJa HarpeBaercs Ha Besmauny AT'. Ha kakyio Bennunny AT Harpeercs
BOJIa HA CTAHIIMH, €CJIU JIJIT O0eCIedeHus ee TeIIoM OY/eT MCIOJIH30BaThCd BOCbMasd YaCTh IMOTOKA
BOJIBI, HarpeBaemMoii HarpeBaresieM! OTBeT 000CHOBATH.

IVL6'0= IV =11V

2.9 @®a3oBble NMepexo/Ibl

ILOHOIIHI/ITG,HBHBIG 3a/Ja4911 — B JIMCTKaX

o (Da3zoBble TIEpeXoInl. 8

e Terrooomen. 9-11

2.9.1. (Bcepoce., 2020, 1119, 10) HarpeBanue 4eTbIpéX M3HAYATBHO TBEP/BIX TEJI C OJUHAKOBBIMIE
MaccaMu (my = Mg = Mgz = My) OCYIIECTBJISIIOT HAIPEBATETHLHBIME JIEMEHTAMHU OJIMHAKOBOW MOIII-
Hoctu. Ha pucynke m3obpazkeHbl IpaUKu 3aBUCUMOCTH TeMIIepPaTypbl ¢t TeJI OT BpeMEHU T IPU UX
HarpeBaHUU, B IIPOIECCe KOTOPOTO ITPOUCXOJIUT IIJIaBIeHUE. ¥ KAKOTO TeJia yAeIbHas TeIIoTa IIaB-
sennst Hanbosbimas ! [lorepn TEIIOTHI OTCY TCTBYIOT.
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A) 1
B) 2
B) 3
r) 4
) y Bcex rest ouHAKOBAasT

[4]

2.9.2. (Bcepoce., 2021, 1119, 10) B kamopumerp, copepzkamnuit 500 r jibja npu remmeparype —15°C,
Hasn 1 yimtp Boabl mipu temieparype +35 °C. Vaenbnast TemnoémrocTs Jibaa 2100 Tx/(kr - °C),
yaenbHast TeroéMkocThb Bogbl 4200 [Tk /(kr - °C), yrenbHas Teriora miasienns Jjbaa 340 kK /Kr.
[Tocse ycraHOBJIEHUST TEILIOBOIO PABHOBECHS B KaJOpUMETPe OY/IeT HaXOTUThCH:

1. TosibKO BOIA;
2. TOJIBKO JIEM;

3. cMecCh BOJIbI CO JIbJIOM.

2.9.3. (Bcepoce., 2022, 119, 10) B remsonsonupoBanublii cocy, comepxkammuii 400 1 sbga u 300 r
BOJIbI, HAXONAIINXCA B COCTOSTHUU TEILJIOBOIO PABHOBECH, IIOJIOMKIIN AJIOMUHUEBBIA IIap MacCoii
2 kr, pazorpetsiii 10 Temmeparypsl 150 °C. Vienpaas TemnoéMkocTs Jbaa 2100 [Tx/(kr - °C), yuenb-
Hasg TertoéMkocTh Bogbl 4200 Ix/(kr - °C), yaenpras remtoéMkoctsb amomuanst 920 Ix/(kr - °C),
yJelbHasg TerioTa 1iasaenns abia 340 kK /Kr, yjaejabHas TEIIoTa mapoodpa3soBaHus BOJBI IIPU
remiieparype kurerust 2,3 M/Ix /kr. Uro Gyer HaXOUThCsA B COCY/Ie MOC/Ie YCTAHOBJIEHUsT TEILTIOBO-
o paBHOBECHS !

1. Boma m aymomuHmii;
2. BOJA, JIEM W AJIOMUHUIL;
3. BOJla, BOJIHON TIap W aJIIOMUHUIA;

4. BOIAHON Iap U aJIIOMUHMUIA.

2.9.4. (Bcepoce., 2023, 119, 10) B xanopumerpe Haxoautcs Boja Maccoit 500 r npu TeMueparype
5°C. K wmeit gonunu emé 200 v Bogsr ¢ Temreparypoit 15°C u nosoxkuau 200 T Jibia ¢ Temiie-
parypoit —50 °C. Yuenbhas remmoéMroctsb Jbaa 2100 [Lx/(kr - °C), yaeapHast TEIIOEMKOCTh BOJIBI
4200 I/ (kr-°C), yaeabHas Temiora mwiasienus jabaa 340 kI /kr. Kak B pesysbrare ycTraHOBIIEHHs
TEILJIOBOI'O PaBHOBECUS M3MEHUTCH MACCa Jibja B Kajopumerpe?

1. ymensimuTced;
2. yBeJIUYUTCSH;

3. ocraHeTrcsd HEeM3MEHHOIA.
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2.9.5. (Bcepoce., 2020, 1113, 10) B kycok abaa mMaccoit 130 r u miorHocTbio 900 Kr/M® BMopoxkena
moneTa Maccoit 10 T u morHocTbI0 8900 Kr/M3. DTOT KYCOK Jib/la ¢ MOHETOI, UMEIOIIIe TeMIIepaTypPy
0°C, momertaoT B cocy/i, B Koropom HaxoauTces 400 M1 BOJIbI ¢ HEKOTOPOI HAYAJIbHON TeMIepaTypoit
t. TermoobMeHOM € OKpPYKaloIeil cpeioii MOXKHO IIpeHebpedb. JIE ¢ MoHeTOl cHavaJia ILIaBaioT, He
Kacasich JiHa CoCyia. YeabHas TeroéMkocTb Bogbl 4200 [Ix/(kr-°C), yaenbHas TEIIIOTA [IABICHAS
abga 330 kJIx /Kr, miotHocTh Boabl 1000 Kr/M3, yeckopenue csoboHoro najenus g = 10 m/c?.

1. Yemy paBua cmra Apxume/ia, jJeiicTByIOIIas Ha JIE ¢ MOHETON B HadabHbIN MomeHT?! OTBeT
VKa’KUTE B HBIOTOHAX, OKPYIJIUB JI0 JICCATBIX HOJICH.

2. Kakoii o7kHa ObITH MUHUMAJIbHAS HAYaIbHAS TEMIIEPATYPa BOJIBI ¢, YTOOBI KYCOK JIb/Ia BMECTE
C MOHETOH OIlyCTHUJICS Ha JIHO TIOCJIe HACTYILJIEHUS TeIIoBoro paBHoBecus! OTBeT BbIpa3uTe
B rpajycax lleabcusa m oKpyrnTe 10 1eJI0r0 Yuca.

o1 (z %1 (1

2.9.6. (Bcepocc., 2022, 1115, 10) B Henmea bHBIN KaJOPUMETD ITOMEIIAIOT BOJLY U JIEJ B PABHBIX 110
Macce nponoprugx mpu remueparype 0 °C. 3arem KaaopuMeTp HAKPBIBAIOT, YTOOBI NCKJIIOYNTD UCIIA-
peHIe, U IOMEIAIOT ero B TEIUIyI0 KOMHATY, TeMIlepaTypa Bo3jyxa B Koropoit 25 °C. V3sectHo, 4TO
TastHue JibJa MOJTHOCTHIO 3aBEPIIIIOCH depe3 3 1 20 MUH I10C/Ie MOMEIIEHNsT KaJIopuMeTpa B TEITYIO
KOMHATY. MOXKHO cUuTaTh, YTO KOJUIECTBO TEILJIOTHI, OT/aBAEMOE B €JUHUILY BPEMEHH B OKDYKalo-
IIyIO CPeJy, IPOHOPINOHAIBHO HAYAJILHON PA3HOCTH TEMIIEPATYD, €C/IH TEMIIEPATYPa COJEPKIMOIo
KaJIOPHMETPa MAJIO U3MEeHsIeTCs1. YeabHast TerIoéMKocThb B! 4200 [k /(kr-°C), yiaeapHast Termiora
miasienns Jbia 330 k/IxK /Kr.

1. 3a Kakoe BpeMs cpa3y I0CJIe TastHUs Jib/a TeMIlepaTypa B Kajgopumerpe mnogaumMercs Ha 1°C?
OtBer npuBeINTe B MUHYTaX, OKPYIVIUB JIO JECITHIX JTOJIEN.

2. Cko/IbKO BpeMeHM 3aifiMéT HarpeBanue cojiepxkumoro Kajgopumerpa ot 23 °C mo 24 °C? Orser
[PUBEUTE B MUHYTAX, OKPYIJIUB JIO JECSTHIX JTOJIEi.

9'c9 (¢ ‘TG (T

2.9.7. (Bcepocc., 2023, I[15, 10) B Tenmon30JupoBaHHOM COCY/I€ CMEIIUBAIOT KUIISIILYIO BOLY U JIE]
U3 XOJIOJUIBHHUKA B 00BEMHOM cooTHomneHuu 3 : 4. B pesysnbrare Bech JI€11 TaeT U B cOCyJle yCTa-
HaBjuBaeTcs paBHopecue npu Temieparype 0°C. TemmoBeiMu MOTEPSIME U TEIJIOEMKOCTBIO COCY/IA
MOXKHO TIpeHeOpedb. YieabHas TernoéMKocTh Jbaa 2100 [Ix/(kr - °C), yaeabHash TEIIOEMKOCTD BO-
bt 4200 [Tk / (kr-°C), yaenbaag Teriora miasienus jabaa 340 kJx /kr, mwioranocets Bopt 1000 kr/m?,
wioTHOCTD Jibaa 900 kr/m?.

1. ITpu kakoii Temneparype JIE HaxoauiIcs B xonomuibanke? Orser maiite B rpaaycax Lembeus
(c yuéroM 3HaKA), OKPYIVIUB JI0 [EJIOr0 YHUCIIA.

2. Kakasg TeMmeparypa yCTaHOBUTCS B COCY/JIE, €CIH B3ATh 00paTHOE 00BLEMHOE COOTHONICHHIE BOJIDI
u gbjaa (to ectb 4 : 3)7 OrBer Bbipasure B rpajycax lesbcusi (¢ yaéroM 3HAKA), OKPYIJIUB
JI0 LIEJIOTO YHCIIA.

9z (¢ 'g— (1
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2.9.8. (Bcepocc., 2020, M3, 10) Bucsiiuii Ha creHe KOMHATHBI TEPMOMETD
nokasbiBaeT Temmeparypy t; = 20°C. Koysbouka BTOpOro Takoro e TepMmo-
MeTpa 00EpHYTa TKAHBIO, KPail KOTOPOIi OITYIIEeH B CTAKaH C BOJON, CTOAIIMI 40
Ha cToJie B TOI xKe KoMHaTe (cM. pucyHOK). CpaBHHUTE OKA3aHUS TEPMOMET-
poB (t; — mokazaHme mepBOro TepMomMeTpa, ty — Broporo). C xKakum dpusu-
YECKUM sIBJICHHEM CBs3aHa PA3HUIA B MOKA3AHUSIX TEPMOMETPOB?

A

t1 > 19, C ABJICHUEM TEIJIOIPOBOAHOCTHU

b

t1 > t9, C dABJIEHUEM KOHJIEHCAIIUNA

r

B) t1 < to, ¢ sIBJIEHEEM KOHJICHCAITIN
) t1 > ty, C ABJICHUEM HCIIAPEHUS

il

t1 < 19, C ABJIECHUEM WCHAPEHUS

2.9.9. (Bcepoce., 2022, M3, 10) Cocyn ¢ Bomoit ipu temmeparype 0°C BHec M B GOJIBITYI0 KOMHATY
¢ Temueparypoit Bozayxa 22 °C. 3a 15 MunyT Temieparypa Bojbl mojHsack j1o 2 °C. Eciu B Takoi
JKe COCY/I TIOJIOZKUTH TaKyIo Ke Maccy Jibja npu temreparype 0 °C, to on pactaer 3a 10 gacos. [Toyb-
3ysACh STHUMU JIAHHBIME, OIPEJICUTE YACAbHYIO TEILUIOTY ILJIABJICHUS JIbJA. YJIe/JIbHasd TeIJIOEMKOCTD
Bozibl 4200 [Tk /(kr - °C), TermoéMKocTh cocyia cauraiite npeHebpeskuMo Masoit. OTBeT BbIpasure B
kK /KT, OKpyTIuTe 710 1eJIoro Juciia.

(495

2.9.10. (Bcepocc., 2023, M3, 10) B kajopumerp ¢ ropsideii Bojoii 6pOCHIN KyCOUeK JIbJia, TeMIie-
parypa xKoToporo 6Obi1a pasta 0 °C. Ilocse ycranosienns TEIIOBOIO PaBHOBECHS TEMIIEPATYPa BOJIbI
noumsmwitack Ha 12 °C. Korma B KasiopuMeTp 6pocuii BTOPOil TaKoil »Ke KyCcodeK JibJia, TeMIepaTypa
BOIbI ToHM3MIIAch emé Ha 10 °C. Ha ckoJIbKO rpa1ycoB MOHU3UTCA TeMITEPATyPa BOJIbI, €CJIU B HEE Opo-
CUTDb TPETHUil TaKOl Ke KyCcOUueK JibJa, KOTOPBIil MOJTHOCTHIO pacTaeT! TernmoéMKoCcThIO KaaopuMerpa
U TEeIIOOOMEHOM C OKPYZKaloIeil cpeoit MoxkHO peredpedsb. OTBer Bbipasute B rpajycax Llenrbeus,
OKPYIJIUTE 10 JIECATBIX JIOJICH.

G'g

2.9.11. («Hadeorcda snepeemurus, 2015, 10) Yuaammecs: Jlumes Ne1502 npu MOU BeicTynam Ha Ha-
YUIHOI KOH(EPEHIINN MKOJIBHUKOB € JOKJIAJI0M O Pe3y/bTraraX M3ydeHHs TeIIO0OMeHa IIPU Pa3/Iimd-
HBIX YCJIOBUAX. B JI0K/I8/1€ JTUIENCTOB OBbLT MPUBEIEH WHTEPECHBIN IPUMED: €C/IM B XOPOIIO TPOTOII-
JIEHHOII TTapuJIKe PYCCKO# OaHu IJIeCHYTh Ha KAMHU BOJION, TeMIlepaTypa B apujiKe depe3 HEKOTOPOoe
BpeMsi pe3ko moBbimaeTcsd. [IIKOIbHIKN OObACHUIN, MTOYEMY 9TO HMPOUCXOJUT HE Cpa3y W IOUYEMY
s dekT cuabHee, ecim UCIOIb30BaTh TOPSIUIYIO BOY, a He X0J0Hy0. [loBropure paccyaeHus J10-
KJIATINKOB.

2.9.12. (Oaumnuada K@Y, 2022, 10) HekoTopoe KOJMYECTBO OJI0BA 3AJTUTO B TOHKOCTEHHYO CTaJlb-
Hyi0 opMy, MOABEIIEHHYIO 38 TOHKYIO PYYKY. B 0JI0BO BILIaBeH TEPMOCTOMKUI 9/IEKTPUICCKUI
HaneBaTe.}IbeIfI 3JIEMEHT IIOCTOAHHOMI MOIIIHOCTH. BbIJIO 3aMe4dYeHO, YTO C MOMEHTa JOCTHUXKECHUA TEM-
nepaTypsbl wiasaenns oynosa (1o = 232°C) 10 moJaHONO Hepexojia OJ0Ba B KUAKYI (asy MpPOIILIO
t; = 20 munyT. Iloce sTorO Temmeparypa ojoBa moBbicuiach ;0 1) = 640 °C, mpudem moc/e-
nre 10°C ObuM JIOCTUTHYTHI 3a ty = 3 mMuHyThl. [lociie OTKIIIOYEHHS HarpeBaTe/JILHOTO 3JIeMEH-
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Ta OJIOBO OCTBLIO J10 TemuepaTyphl 1iasiennd. OcreBanue ¢ 243 °C mo 233 °C mpu 3TOM 3aHSLIO
t3 = 6 muayT. CKOJIBKO NMPUOIU3UTEIHHO BPEMEeHH MOTPeOyeTcs: Jjis KPUCTAJIM3AIIMA BCEH MAaCCHI
0JI0Ba, OXJIaXKJIEHHOT'O JI0 TEeMIIEPATyPhI IJIaBJIeHNs, B JaHHbIX ycioBusx? [IpumepHo 10 Kakoit Tem-
mepaTypbl MOXKHO HAarpeTh JaHHBIA COCY ¢ OJIOBOM 3THUM HarpeBaTejeM B Takux ycjoBusx?! Terto-
€MKOCTBIO (pOPMBI M HAIPEBATEJILHOIO 3JIEMEHTa MOXKHO IpeHeOpedhb. 3aBUCUMOCTBIO TEILJIOEMKOCTH
0JI0Ba OT TeMIeparyphl mnperedpedb. Okpy:karorias Temmeparypa 32 °C. Temmneparypa miaBienns

cramu 1400 °C, Temneparypa Kumenns: ojosa 2620 °C.
Do 00T ‘HUI

2.9.13. (Bcecub., 2016, 10) Cuer c remueparypoii t; = —10°C omyctuiin B cOCyJ] ¢ HArpeBaTe/IeM.
Yepes Bpemsi, paBHOE T| = 4 MUHYTBI, CHET pacTasiji ¥ IPEBPATUIICS B BOJLy ¢ Temiepatypoii tg = 0°C,
a ele 4epes BpeMsl T, = H7 ¢ — Temieparypa BOJbI BeIpocia 10 to = 20°C. Haiigure ymenbHyto
TEIJIOEMKOCTD CHera, ¢, eC/IM e bHast TeIJIOeMKOCTh BOAbI ¢ = 4,2 - 103 Ik /(kr - °C), a yienbHas
Teryota miasaenust A = 334 - 103 JIxx/kr. Teriobas MOIIHOCTD, NepejiaBaeMasi HarpeBaTeeM Bojle
U CHEr'Y, IIOCTOSTHHA.

(Do - 11) /37 0T - &~ (14— 09) /Y — @1(Tg — 09)/T2(07 — &9)%> = TO

2.10 BuyrpeHHssl 3Heprus

JonoyiauTebHBbIE 3308491 — B JIUCTKe BHYyTpennssa sneprus.

2.10.1. («Bydywsue uccaedosameru — bydyuwsee naykus, 2017, 10) B repmouHaAMEIKE 9ACTO PACCMAT-
pUBaeTcs MPOoIecC pacliupeHns ra3a B IycToTy. B 3ToM mporiecce ras, 3aHMMaBIIAi IepBOHAYAILHO
JacTh 00beMa TEeIJTIOM30JIMPOBAHHOIO COCYIa U OTJIE/JIEHHBIH IeperopoiKoil 0T OCTaJIbHON JacTH, rie
CO3J/IaH BBICOKHI BaKyyM, IIOCJIE YCTPaHEHHsI 1IePEropoJIKi 3aHUMAaeT BeCh 00beM. YCTaHOBUBIIASICS
B COCy/le TeMIlepaTypa ra3a OKa3bIBaeTCs HUKe IepBOoHAYaIbHOW. OObsICHUTE IPUINHY TOHUYKEHUS
TeMIepaTypbl. 3aMeTUM, YTO B MOJIEJIH UIeAIbHOTO ra3a MOHUKEHNEe TEMIIEPATYPhI 00bsICHUTH HEBO3-
MOXKHO.

2.10.2. («Hadeorcda snepeemurus, 2015, 10) OaaoaToMHBII Hlea bHbIH a3 COBEPIIAET JBa IPOIIEC-
ca. B mporecce 1 — 2 ra3 pacmmpsieTcsa BTpoe 110 3aKOHY

. (7V
p=a-sin| —
6V1 /)’
riae p — jgaBjenne, V. — o00béMm, V| — mnepBoHavdasbHBIE 00bEM, (v — HEKOTOpas IIOCTOsiHHasA. B

mporiecce 2 — 3 ra3 mpoJIo/KAeT PACIIIPATHCA 1O 3aKOHY

TV

p— . 1— —
p=a« cos 2V,

J10 oobéma 4V;. Hemy paBua BHyTpeHHss SHEprus ra3a Us B KOHIIE IIpoIiecca, ecjiu B mporecce 1 — 2
ona ypesjmauiach Ha 50 JIxk?

K7 00T = €N
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2.10.3. (Bcecub., 2021, 10) Mayenbkuii KyOUK OTIIYyCKAIOT Ha IJIA/[T-
KOM yYacTKe HaKJIOHHOI IIJIOCKOCTH Ha paccTosgHUU L oT Hadasa Iire-
poxoBatoro ydactka. OH CKOJIB3UT 6€3 TPEHUs, JIOCTUTasd HA TPAHUIIE
IIIEPOXOBATOr0 YYaCTKa HAUOOIbINEHl CKOPOCTH v, 3aTeM 3aMe/lJIsieT-
Cdd U OCTAHABJIMBAETCH HA PAacCTOosSHUU 2L OT Havasa 9TOro y4acTKa.
Hackosbko yBeuuuTcest TeMiiepaTypa ra3a BHYTPH KyOUKa, €CJid ra-
3y JIOCTAETCs TIOJIOBUHA TEIJIOTHI, BbIJIEJISIEMO B Pe3yJibTaTe TPeHus !
Kybuk npejcrasiisier coboil 2KecTKUit TOHKOCTEHHBIN KOHTEHeD, Ha-
ITOJTHEHHBIN OJIHOATOMHBIM T'a30M € MOJIAPHOI Maccoit . Terioemko-
CTBIO W Maccoil KOHTeliHepa, a TaKKe TeIlJIOOOMEHOM MEKJy Ia30M
BHYTPH KyOuKa U BO3IyXoM armocdepsl npenedpeub. Kyouk ne ompokuibisaercs. Cuioit compoTus-

JIEHUS BO3/LyXa aTMOocdepbl IpU JIBUKEHUN KyOuKa 1mpeHeOpedb.

PS4
arl

2.10.4. (Bcecub., 2022, 10) B 3akpbITOM ¢ 060UX TOPIOB BEPTUKATIHHOM

TEIJION30/IMPOBAHHOM ITUJIMHJIPE MACCUBHBIN TEIJIOM30JIMPOBAHHBIN 1TOP- — 77
IIEHb YJEPXKUBACTCS JIABJICHHEM Ta3000pa3Horo rejus (cM. puc.). B nebosn- ct e e .
IIIOM 3a30P€ BBIIIE TOPIITHS — BaKyyM. ['e/inii MoCTerneHHo MpocaanBaeTCs B . . .
IPOCTPAHCTBO HaJI MOPIITHEM, ITOKa OH He OIYCTUTCH JI0 JIHA IUInHapa. Bo K ’: He :
CKOJIBKO pa3 KOHedYHas TeMmIeparypa rejinst 60sbine HadaabHoi? Tperus .- '.'.
HET.

2.10.5. («@opmysra Eduncmeas / «Tpemwve muicavesemues, 2022, 10) Yupyruit msa maccsr M
aJaeT B BaKyyMe B II0JIE€ TAKECTH ¢ C BBICOTHI H Ha IOPIIEeHb MACChl 1711 U ILUIOMAIU S, 3aKPbIBAIO-
Uil UINHIPUYeCKUil BepTUKAJIbHDI COCY ¢ V' MOJIAME Tas3a rejus pu temieparype 1. Ha kakoe
PACCTOSIHUE CMECTHTCS IIOPIIeHb, KOTJla M4 IIepecTaHeT IIPLIraTh?

HpI/IMe‘{aHI/Ie. Cucrema TEIJION30JIMpOBaHa, TEIJIOEMKOCTBIO IIOpIIHA WM CTEHOK COCYy/la IIpeHe-

Operure.

(w+w)g  B(n+w)wg

HINT JLHTNE
2.11 Pabora rasa
HomnoauuTenbHbIe 3a4a91 — B JUCTKe Pabora B 1uKie.
2.11.1. («Bydywue uccaedosamenru — bydywee naykus, 2019, 10) p
OmuH MOJIb HeaJTbHOINO Ta3a COBEpIIAeT MUKINIECKUN IIPOIEce 2
(cM. pue.) ¢ 3ajaHHBIME 3HadeHuAMEU pi, Vi u Vo = 2V. N306pa-
3UTH JAHHBII TPOIECC, OTKJIAIbIBAA 110 OCU abCIICC TEeMITEPaTypPy pi ______1 3
rasa, a 10 OCH OPJIMHAT — COBEPIIEHHYIO Ta30oM pabory. MosgpHyio R !

e
ra3o0ByIO IIOCTOSHHYIO R cYnTaTh M3BECTHOIA. R | i
1 1

A, 4 2 v
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2.12 IlepsBsblit 3aKOH TepMOAMHAMUKN
,HOHOJ'IHI/ITGJH)HBIG 3aladll — B JIUCTKE HepBbIﬁ 3aKOH T€pMO/MHaAMUKM.

2.12.1. («Ioxopu Bopobwéswi 2opui!», 2020, 10) Kak cBs3aHbl MeXK /Ty cOOO MaJible H30TEPMUIECKUE
u3Menenns oobema (0V) u maBienus (0p), ecim HavdasIbHBIE 3HAYEHUS PABHBI COOTBETCTBEHHO Vj 1
po?

A9 oa— = dg

2.12.2. («[lokopu Bopobwvésu zopui!», 2020, 10) s aqnabaTnvaecKoro yBeIndeHns IaBIeHns V = 3
moJteii resiust Ha 0,5% norpeboBasioch coBepiuTh HaJL rejimem pabory A = 22,44 JIxx. Hajitu nagain-
HYIO TeMIepaTypy rejius. YHUBepcasbHas rasoBas mocroguuas R~ 8,31 JIx/(momb - K).

’ M 00€ ~ pogor ~ OL

2.12.3. («Hadeowcda snepeemurus, 2021, 10) Hexoropoe KOJIMYIECTBO aproHa HAXOJIUTCS B BEPTHU-
KaJIbHOM TJIMHIPUIECKOM COCY/I€ TI0JT MACCUBHBIM MOPITHEM, KOTOPDIH IIJIOTHO MPUJIETaeT K CTeHKaM
cocyna. K menTpy nopiHsa cBepxy mpuKpeIrieHa IpyKuHa, COeJIMHeHHas JIPYTUM KOHIIOM € KPBITITKOM
cocyna. IlepBoHadaabHO ra3 HAXOAUICSA B TAKOM COCTOSHUH, UTO MPYXKWHA He Oblia medopMupoBa-
na. [locyte Toro kak raszy cooOmMIM KOJUIECTBO TelioThl () = 760 Ik, ero obbeM yBeIUdujcsd B
2 pa3a, a JlaBJieHue yBeJUIWIoch B 3 pasza. Oupesenre SHEPruio yupyroi JieopMary mpyKIUHbI
B KoHeuHOM coctosiHuu. [lopiens nepemeriiaercst 6€3 TpeHus, KPHIIKa COCY/Ia HETePMETUIHA.

2.12.4. («Bydywue uccaedosamenu — 6ydywee nayrus, 2015, 10)

O/muH MOJIb HI€a/IbHOIO OJTHOATOMHOTO T'a3a COBEPIIAeT 3aMKHYTHII pA

IIPOIIeCe, COCTOSAIIMI U3 JIBYX U30X0p U JBYX uzobap (cum. puc.). N306- ) 2 3
PasuTh JIAHHBIN IPOIECC, OTKJIAbIBast M0 OCH aOCIMCC TEMIIEPATYPY PrE==

rasa, a 1o OCH OPJIMHAT — IIOJIyI€HHOE Ia30M TeILIO. A

P

2.12.5. («Bydyuwgue uccaedosamenu — b6yodywee naykus, 2017, 10) B
XOJIe HEKOTOPOT'O MPOTIECCa, ITPOBOIUMOTO C OJHUM MOJIEM OJTHOATOM-
HOT'O UJICAJILHOIO ra3a, ITOJIyYeHHOEe ra30M TEIIO U ero TeMIepaTrypa
M3MEHSIIOTCsI TaK, KaK IMOKa3aHO Ha pHCyHKe (R — MoJisipHas raso-
Bast ocTosinHas ). Haiitu oTHOIIEHHE MakcuMAaIbHOrO ofbeMa rasa K
MUHUMAJBHOMY.

0 >
g/ 200 300 400 T K
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2.12.6. («Bydywue uccaedosameru — b6ydywee nayxus, 2018, 10) B
XOJIe HEKOTOPOTO TIPOIIECCa, MIPOBEIEHHOIO C OJJHUM MOJIEM OJIHOATOM-
HOI'O MJIEAJIbHOTO T'a3a, COBEPIIEHHAs ra30M paboTa U IOJIy YeHHOE Ta- 2000
30M TEILIO U3MEHSIJINCh TaK, KaK MOKa3aHo Ha pucyHke. Canras, IToO
TeMIlepaTypa ra3a B HadaJje mporecca papasiach 300 K, naiitn mak-
CHUMAJILHYIO TeMIIepaTypy Ta3a B XOJe IIPolecca W U3MEeHEeHHe BHYT- 5
peHHell 3Hepruu ra3a B pe3yJibrare IIporecca. 0 1000 2000 O, JTx

rd

A, x4

1000

’ 0 =1V 3 08¢ ~ oz +00€ = "“‘JJ‘

2.12.7. («Bydywue uccaedosamenru — bydywee naykus, 2020, 10) B xome 0 A
HEKOTOoporo mporecca 1 — 2 — 3 — 4 mojrydyeHHOe OJTHUM MOJIEM HJIeaJIbHO-
r'0 OJHOATOMHOIO Ta3a TeIio () M COBepIeHHasl ra3oM pabora A m3MeHs- 350R 3
JICh TaK, KaK [MOKa3aHo Ha pUCyHKe (R — MOJIsipHAst ra30Bast MOCTOSTHHAS ).
Haiitn paznocTh MakcHMaIbHOM M MUHUMAJILHON TEMIIEPATYpP ra3a B XO/e
nporecca. HallTn m3menenne teMreparyphsl raza B pe3y/ibTraTe IIPOIECCa.

’ M ghp— = LV I 00g = " — xeup ‘ LO0R

S0R 4

>~V

0 100R

2.12.8. («Bydywue uccaedosamenru — 6ydywee naykus, 2021, 10) Uneanbubrit
OJTHOATOMHBIII a3 HAXOIUTCA B BEPTUKAIBLHOM COCY/IE U OTJIEJIEH OT aTMOChEpPbI
TSIZKEJIBIM TIOPIITHEM, KOTOPBIN MOYKET CKOJIBL3UTh 0 CTEHKaM cocyia 6e3 Tpe-
Hus. YTIOPbI Ha CTEHKaX JIOIYCKAIT yBeandeHne odbema rasza He Oojiee, ueM
BaBoe (cM. puc.). HauanpHoe maBiieHne ra3a B JiBa pa3a MPEBBIIIaeT arMocdep-
Hoe. ['a3y coobImamT KOIMIecTBO TEILIOTHL, B TPU pa3a 6oJIbliee ero BHy TPeHHE
saeprun Uy, ¥ TOCIEe 9TOr0 PacroiaraloT Cocys Topu3oHTaabHo. Kakoe Kojm-
YEeCTBO TEIJIOTHI Hy?KHO OTBECTH OT T'a3a [IPU HOBOM IIOJIOYKEHUH COCY/Ia, YTOObI
ra3 BepHYyJICs K IIePBOHAYAIBLHOMY 00bemy?
0061

Wl i

2.12.9. («Illaz 6 6ydywee», 2022, 10) F'opU30HTAIBHO PACTIOIOKEH-

HBII TEIJION30JIMPOBAHHBIN MUJIMHAD pa3/eJieH HOPIIHEM Ha JIBE 4da- R
CTH: CJIeBa OT IOPIIHS HaXOJUTCA OJUH MOJIb aproHa IIpU JaBJle- : Al'
HuM Py 1 abcosmoTHO# TemiepaType Ty, a clipaBa — BaKyyM (CM. pu- : po’ : TQ
cyHok). [Topiiens 3aKkperieH ¢ MOMOIIBIO yIopa U COeINHEH C Tpa- IR

BOI CTEHKOM JIErKOi TPYKUHOM, KOTOpas HAXOJUTCA B HejieopMu-
poBaHHOM cocTosiHuu. [locse Toro Kak mopriess 0CBOOOIIIN OT yTIO-
pa, TO B HOBOM IIOJIOYKEHUU PABHOBECHS 00BHEM, 3aHUMAaEeMbIil apro-
HoM, yBesmuwiicgd B 1,5 pasa. Haitiure Temneparypy u jiaBjieHue aproHa B KOHEYHOM COCTOSTHUU.
TernmoeMKOCTBIO TUINH/Ipa, TOPITHA U TMPYKUHBI TpeHebpeyb. Tpenne Mexk 1y mopiineMm u G0KOBOM
[TOBEPXHOCTBIO ITUJIUHJIPA, OTCYTCTBYET.

S _ ¢ o1 __
OdgfId 0‘1’6 =17
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2.12.10. (<«Illaz 6 6ydywees, 2023, 10) C v = 1 MOJIb UIEAJTBHOIO OJHOATOMHOI'O I'a3a COBEPIIAIOT
HEKOTOPBIH TOJIUTPOIHBIN TIPOIECC, B pe3y/IbTaTe KOTOPOrO Ta3 MEPEXO/IUT U3 COCTOSHUS ¢ HAYAb-
HBIMHT faBaeaneM p; = 4- 108 Ila n abcomoTroit TemmepaTypoit 1) = 400 K B cocTosnue ¢ gaBieHueM
pa = 6 - 10% ITa u abcomorHoit TemmepaTypoit T = 900 K. Kakoe kKoimdecTBo Teria HogydaeT ra3 B
sroM 1poriecce? CBsA3b JaBjieHns p U o0beMa V' B IMOJUTPOITHOM ITPOIECCe OMUChIBAETC (pOPMYIIOit
pV"™ = const, rie mokasaTeyb MOJUTPOIBI N — HEKOTOpPOe JIeHCTBUTEILHOE UNUC/I0. Y HUBEpCaIbHAasI
razoBas nocrosaaas R = 8,31 JIx/(mosb - K).

] M 168 = (W — L)Y 12 = O

2.12.11. (Bcecub., 2015, 10) IlepeBépryTasi BHU3 TOPJIBIIIKOM KOJI-
Oa ¢ reyimeM TOTpy’KeHa B YKUJIKOCTh IIOTHOCTH p. OO0BbEM renus B h
Heit V' ymep:KuBaioT HEM3MEHHBIM IIPU OCTHIBAHUM TeJINs, MeIIeHHO l
nosHUMast Kosi0y. Kakoe Komm4aecTBo Teria oTaal rejIuii, Koraa KoJoa

oJHsIIach Ha h? YckopeHue cBOOOIHOIO MaJIeHUs (.

=

AYbd(g/e) =&

HEH I'eJiIneM I1pu KOMHaTHOI TeMIlepaType 1 3aKPbIT JIETKHUM ITIOJBU2KHBIM
moptiHeM cedenns S. [lopienb B3sIM W3 XOJIOTHOTO CKJIaJIa, W €ro HUK-

Hsisl TIOBEPXHOCTH ObLTa MOKPHITA CJI0EM HAMEP3IIero JibJla C TeMIepary-

poit 0°C. Jlem gyacTudHO pacrasiji, ¥ TeMIepaTypa B COCY/E OIyCTHIach g
110 0 °C — 1mpu 3TOM HOpPIIEeHb OCTajICd Ha cBoeM Mecte. OupeaennTe 00beM

cocy/ia. YCKOpeHre CBOOOJHOTO TaJIeHud ¢, TPeHue OTCyTCTByeT. Ternio- |
e€MKOCTBIO TIOPIIHS TpeHeOpedh. Y/ieabHas TeIIoTa ILIaBJIeHUs JbIa .
N3menenne obbeMa IPHU ILJIABJIEHUN JIbJa SIBJISIETCS IPEHeOPeKUMO Ma-
JIBIM 9 PeKTOM.

2.12.12. (Bcecub., 2019, 10) TemmonzosupoBaHHbIil coCy/l OBLT HAIOJI- H S

bg
sz — A

2.12.13. («Kypuamoss, 2020, 10) Topu30HTAIbHBIA UJIXHID PA3IEIEH HOIOJIaM TeILIOIPOBOIAIIIM
nopirHeM. B oiHOII 110/10BUHE HAXOAUTCA reJinii, B Apyroit a3oT Ny, OTHoIIeHne k ducsia MoJieit reims
K [ncyy mosieii azora paao 3. CHavasia MOPIIEHb 3aKPEIIEH, U ra3bl MEJJIEHHO OOMEHUBAIOTCS
TersioM. B MOMEHT, Korjia JaBjieHns Ta3oB (HO He WX TeMIePATYDhl) CTAHOBSTCS OJWHAKOBBIMU U
paBubivu Py = 0,35 MlIla, nopmrens ormyckator. Haitiinre jasienue P ra3oB B KOHEYHOM COCTOSTHUU
MEXaHUIECKOI'O U TEILIOBOro paBHoBecus. CTEHKN MUJINH/IPaA He IIPOBOJIAT TEILIO, IOPIIEHb IBUXKETCS
6e3 TpeHus.

(3 J+
SN V0= iy = d

87



2.12.14. («Kypuamos», 2022, 10) Bakyymuasi Kamepa 60JIbIION0 00b-
eMa 3alloJTHEHA BO3/yXOM IIpH moctossHHoM gaBienunun Py = 1 klla. B
KaMepe PaCIIOJIOXKeH JJIMHHBIA MOPU30HTAJIBHBIA UIUHID, JIEBBIA TO-
peIr KOTOPOTro 3aKPbIT, & IPaBbIil OTKPBIT B Kamepy. B muinnpe Mmoxker P=P,+AP P,
CKOJIB3UTh 0€3 TpeHus MopIineHb Maccoir m = 1,2 Kr. Mex 1y nopiiHem
7 JIEBBIM TOPIIOM IMIWHJIpA HAXOJUTCH UJICaJTbHBIN OTHOATOMHBIN ra3
upu gasieann P = Py + AP, tne AP = 10 Ila. Ilopmrens otmycka- m

0T U HAYMHAIOT HarpeBaTh ra3 TakK, UTO €ro JlaBJeHNe He MEHSIEeTCS.

K nekoTopoMy MOMEHTY BpeMeHM K ra3y IOJIBEJIM KOJMYECTBO TEILIO-

el Q = 5 /. Haifyiure cKopocTh TOPIIHS ¥ B 9TOT MOMEHT. HCI0BOii OTBET BBIpa3uTe B CM/C U
OKPYTJINTE JIO TesIoro 3HadeHusd. [Iporece pacimupenus ra3a cauraiiTe paBHOBECHBIM.

o/Mo QT = %/‘ =a

2.12.15. («Kypuamoss», 2021, 10) Bakyymuast Kamepa GOJIbIIOr0 00bEMa 3aI0JIHEHA BO3/LyXOM MIPH
napinennn Py = 1 xlla . B kamepe pacriosiozkeH BbICOKHIT BepTUKAJIbHBINA MUJIWHIP ILJIOMA/IbIO TTOIIe-
peunoro cedenns S = 100 cm?. Cepxy IUIMHIP 3aKPLIT HOPIIHEM Maccoil m = 2 Kr. IloJ nopimaenm
HaxouTed requit mpu Temreparype Ty = 300 K . B nagaibHOM cocTogHUN MOPIIEHb 3aKPEILIEH, JTaB-
Jlenue rejind Takzke paBHo Fy. Ilopimens oTmyckaior, n 4epe3 HEKOTOPOEe BPpeMsl CHCTEMa, TIEPEXOIUT
B KOHEYHOe paBHOBecHOe cocTognue. Haiture temepatypy 1’ reims B TOM COCTOSHUU. UMCJIOBOI
OTBET BBIPA3WUTE B KeJIbBUHAX M OKPYIJIATE JIO IeJ0r0 3HadeHusd. CTeHKH MUJINHIPA W MOPIIeHb He
[IPOBO/ISIT TEILIO, MIOPIIIEHD JIBUKETCs O0€3 TPeHUs, IABICHUE BO3/IyXa B KAMepe IOCTOSHHO. YCKOPEeHHe
cBoboHoro najienus g = 10 m/c?.

P, g
m PO

P,

T, T-?

sore= (e +1)or =11

2.12.16. («Kypuamoss, 2023, 10) B BaxyymHOIl KaMepe GOJIBIIOrO 06bEMa MOJIEPKUBAESTCS TIOCTO-
aunoe jmapienne Py = 6 xlla. B kamepe pacmnosiozkeH OTKPBITBIN CBEPXY BEPTUKAJIbHBIN IUJIUHJID, B
KOTOPOM MOZKET CBOOOJIHO JIBUTAThCs HOPIIEHL Maccoil m = 4 Kr u mioma/pio S = 100 em?. Hnmmmap
COEJIMHEH C COCYJIOM IOCTOAHHOTO 00 bEMa KOPOTKOI TpyOKoii ¢ KpanoMm K. B HauajbHOM cocTogHUN
KpaH 3aKPbIT, B IIUJIMHJIPE TI0/T TOPITHEM HAaXOAUTCA rejmit mpu TeMieparype 17 = 570 K, a B cocy-
Jie — MOJIEKYJIApHBIH a30T Ny nipu Temieparype To = 380 K. JlaBienus renus u a3ora OJMHAKOBHI,
qncao moneit remma v = 0,025, uncio moseit azora 2v. Kpan oTKpBIBaIOT, ra3bl HAYMHAIOT TEpe-
MEINBAThCsI, U BCS CUCTEMa IePEeXOIUT B HOBOE paBHOBecHOe cocrosinne. Cumrasi, 9TO BCe CTEHKU,
MOPITIEHb U TPYOKa ¢ KPAHOM He TTPOBOJIAT TEILIO, HANIUTE CJICTYIONINEe BeJTUINHbI:

1. xoneunyto Temnepatypy 1’ razoBoil cmecH,
2. paccTosiHUE T, Ha KOTOPOEe IePeMEeCTHIICs OPIIeHb. INCIOBOI OTBET BBIPA3UTE B CAHTUMETPAX
U OKPYIJIUTE JIO JTECATHIX.

YuupepcasibHas razoBas nocrosaHas R = 8,31 JIxk/(mousb - K), yckopeHue cBoGOIHOIO maIeHMs
g =10 M/ O6béEM TPYOKHM ¢ KpaHOM He yuuThIBaiire.

88



P, g
m
S
He N,
v T, K 2v T,

‘ Buitg0 ‘
wo gy = (TN = @ (2 087 = epbgs = 4 (1

2.12.17. («@opmyaa Eduncmeas / «Tpemve muicaveaemues, 2019, 10) BeprukaabHblii cocys 3a-
KPBIT IOPIITHEM MacChl 1M, KOTOPBII MOXKET IepeMemnaThbcs 6e3 Tpenus. B cocyne HaxomdaTes Kujl-
KOCTBb Ipu Temieparype T' 1 e HacblllleHHbIe apbl (MHBIE Ta3bl OTCYTCTBYIOT). B cocy moaseén
9JIEKTPUYIECKUil HarpeBaTeb.

Kakos KILJI cuctembl (11osie3HBIM JIefiCTBHEM CUUTANTE PAOOTY 110 MOABLEMY TIOPIIHS)? YieabHas
TEILIOTa apoobpPa30BaHus KUJIKOCTH L, MoJisspHast Macca [.

ITpumeuanme. Temonorepsimu penedpernTe, MOIHOCTb HATPEBATE/IsI TIOCTOSHHA.

2.12.18. («Dopmyaa Eduncmeas / « Tpemwve mucaveaemues, 2020, 10) Ha nenb poxjieHust SKCIe-
puMenTaTopy [IOKY MOZapuan NUIMHIPUYECKH COCY.L ¢ TeILION30JUPYIOIIUME CTeHKAME, Pas3ie-
JIEHHBIA Ha JIBe 9acTH CBOOOIHO ABMZKYIIUMCH IOPHIIHeM. Kak TOJIBKO Mpa3IHuK 3aKOHYIHIICH, [IIIoK
nobezkaJl B JIabOPATOPHIO, IJle HaKadal B 00e 4acTH COCy/la HEKOTOpOe (He OJIMHAKOBOE) KOJMIECTBO
reJins U3 BO3AYIIHBIX IApPUKOB. JJ0KIaBIINCH, [OKA JaBJeHHe B 00eUX 4YacTdX ypaBHsercs, Lok
MeJJICHHO HarpeJI ra3 B IIPaBoil OJIOBUHE 10 TemIrepaTypbl 1), a B jieBoil — 10 Th. DKCIepuMEeHTATOD
0OHAPYZKIII, 9TO MOPIIEHb MEJJIEHHO ABHXKETCSA CO CKOPOCTBIO v. depes3 HeKOTOpoe BpeMs Ia3 B JICBOIi
YaCTU HarpeJscs J0 TeMieparypbl 13, a B npasoit ocTbll 10 Ty, C Kakoil CKOPOCTBIO B 3TOT MOMEHT
JIBATAETCsI MTOPIIEHb !

IIpumevyanue. MorHocTh Teronepeadu aepes3 MopIieHb HeBeIUKa U IMPOTOPIIHOHaIbHAS Pas3-
HOCTU TEMIIEPATYP; ITUJIUHIP TEIJION30IUPOBaH HIeATHHO.

17,—2p,
€r—v1

2.13 TengoeMmkocTh rasa

I[OHOIIHHTG.HBHBI@ 3aJladl — B JIUCTKE TertoéMkocTh rasa.

2.13.1. («Bydywue uccaedosamenru — bydywee naykus, 2016, 10) B cocyme mom mopriHem Haxo-
JIATCA OJTMH MOJIb UJICATBHOTO OJHOATOMHOIO Ta3a U TEJIO € TeIIoeMKocThio 3R/2; rne R = 8,31
ok /(K - Mmosib) — yHEHBepcaibHast ra30Bast OCTOsAHHAsL. ['a3 3aHnMaeT obbeM V', ero naBieHne pas-
mo p. llommepkuBas gaBjieHne MOCTOAHHBIM, 00beM ra3a MEeJJICHHO YBEIUIUBAIOT BJIBOE. 3aTeM ra3
n3006apPHO BO3BPAIIAIOT K MIPEKHEMY 00beMy, CKUMasd ero HaCTOJILKO OBICTPO, UTO HE yCIIeBaeT Ipo-
U30MTH TEIIO0OMEH MEeKTy Ta30M U HAXOJAIIUMCs B cocyie TesioM. [locite Bo3Bpalenns: K MCX0/IHO-
My 00beMy TeILJIO0OMEH ¢ OKPYZKAIOIIEl cpe/oit mpekparaercs. Kakas TeMiepaTypa yCTaHOBUTCS B
cocyie? TermmoeMKOCThIO CTEHOK COCY/Ia U MOPIIHS TPeHeOPEeTb.

Adg
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2.13.2. («Hadeostcda amepzemurus, 2022, 10) Hekoropoe KOJIMUYECTBO OJHOATOMHOIO HJIEATHLHOTO
rasa COBEpINAeT JBa Pa3IMIHbIX Iporiecca ¢ u 6 (cum. puc.). CpaBHUTE TEIMJIOEMKOCTH ra3a B 9THX
rporieccax B Touke D).

Vﬂ

2.13.3. («Bydywue uccaedosamenru — bydywee naykus, 2022, 10) B xoae HEKOTOPOro mporecca
C OJHUM MOJIEM HJI€aJbHOTO OJIHOATOMHOI'O rasa ero Temmeparypa 1 Bos3pactaer ot 17 j0 15, a
TEIIOEMKOCTD ra3a m3Mensiercs 1o 3akony C' = RT/Ty, tne R — MosisipHas ra3oBasi OCTOSTHHASL.
Yemy pasHo orrotenue 15 /17, eciin coBepilieHHast Ta30M 3a BeCh Iporiece pabora pasHa Hyso?! Kakoe
KOJIMYECTBO TEILJIOThI HY?KHO OTBECTH OT ra3a IIPU HOBOM IIOJIOYKEHUM COCY/la, YTOOBI Ta3 BEPHYJICI K

epBOHAYAIBLHOMY 00beMy?
¢="1L/%

2.14 TenjoBble MAIIIMHbBI

JomoHuTeIbHBIE 38291 — B JINCTKAX
e TemioBnle aBUTATEIN

[ XOJIO,U‘I/LJIbHI/IK U TEILJIOBOII HacOC

2.14.1. («Hadeowcda snepeemurus, 2016, 10) Temnosas mamuna, pa-
OOYIMM TEJIOM KOTOPOII SIBJISIETCs P UJlealbHbI OJJHOATOMHBII ras3, pa-
6oraer no Ky 1 —2—3 —4 —5 — 1, nokazannomy Ha pucynke. 13-
BECTHO, YTO MaKCHUMaJibHas TeMIlepaTypa rasa, JOCTUracMasi B IUKJIe,
B 6,25 pa3 6oJibilie MuHuMaJibHOM. Haiture KII/L mukia.

%er~ F =l

2.14.2. («Bydywue uccaedosamenu — 6ydyuwsee naykus, 2023, 10)
O/1HOATOMHBIN HIEAJBHBIA Ta3 COBEpIIAET IUKJINIECKU IIPOIECC,
rpaduK KOTOPOTO Ha IJIOCKOCTH P, T COCTOUT M3 JBYX HPAMBIX OT-
pe3KoB U yvacrka napabosbr (eMm. puc.). Haiitu KITJ nukia, ecin
TemiiepaTypbl 17 u Ty U3BECTHHI.

et+Lr/er/Me

s S8
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2.14.3. («DPopmysa Edurncmsas / « Tpemve moicauenemues, 2023, 10) Hekoropoe KoJmaecTBO apro-

Ha HAUPEJIU, YBEJINYINB JaBJICHUe B N pa3 IPOIOPIUOHATLHO TeMIiepaType 1o 3akony P = o1, 3arem

00bEM yBEUYUIN B N pa3 MPOIOPIIMOHAIBHO TeMIiepaType 1o 3akoHy V = [T 10 Takoil BeJIMInHbI,

YTO TIPH TIOCJIE TYIONIEM OXJIasKIeHnn 1o 3akony 1 = A\V? ras BepHy/cs B HCXOIHOE COCTOSHHE.
Onpenemure KII/I Takoro nmukia. /s pacuéra npumure n = 2.

2.14.4. («Illaz 6 6ydywees, 2021, 10) Temwnosast MamuHa, PAbOUUM TEJIOM KOTOPOIi SIBJISIETCS OJIHO-
ATOMHBIN UJIea/IbHBIN Ta3, COBEPIIAET MUKJINIECKUN MTPOIECC, COCTOAIINI U3 TPeX y4acTKOB. BHava-
Jle ra3 ajnabaTUdeCcKu PacCHIupdeTcsd, IPU 3TOM ero Temueparypa ymenbinaercd ot 47" no T, 3arem
C2KUMaeTcsd m300apHO JI0 MEPBOHAYAJILHOTO 00beMa U, HAKOHEIl, HATPEeBACTCH M30XOPHO JI0 TIePBOHA-
qajbHoro Jiasienusd. Haitmure KIT/I TermoBoit Mammnbl, ydacTBYIOIIE B 9TOM IIporiecce.
Ipumeuarue: ypasrerue aduabamos 0i8 00HOGMOMHO20 UJCANLHOZ0 203G UMEEM, BUOD:

pV% = const.

(oo — £6 _ MOUD _
W9 =g5 = - =U

2.14.5. («Illae 6 6ydywee», 2021, 10) Ha pucynke B Ko-
opaunarax U-p (U — BHyTpeHHsis Heprus, p — JaBiie-
HEIe) n300pazkeHbl TPAQUKN JIBYX MUKJIXIECKUX MTPOIECCOB
1-2-3-1 u 1-3-4-1. 1-2 u 3-4 — npgamoMHeiHble OTPE3KU, IIPO- 4
JIOJTIZKEHNST KOTOPBIX MPOXOJIAT Yepe3 HadaI0 KoopimHar, 2-3
u 4-1 — npamosnHeitHble BepTUKAJIbHBIE OTPE3KU, 3-1 — mTy- .
ra KBaJ[paTHIHON apaboIbl, MPOXO/IAIeil Yepe3 HadaI0 KO- o —,=’1
opaunat. [locrpoiiTe rpadukn 9THX MPOIECCOB B KOOPIMHA~
tax p-V (V — obbem) u onpegenure KITJI nukra 1-3-4-1,

ecau KIIJ mukia 1-2-3-1 usBecren u paBeH 1, = T Ob6a

IUKJIa COBEpHIaloTCA C OJHUM M TeM 2Ke KOJIMIECTBOM HEKOTOPOI'O (HGHSBGCTHOFO) naeaJibHOI'O I'a3a.

or _ t—1 _
T — T — el

2.14.6. (<«Hadeowcda anepeemurus, 2017, 10) T'pynmna wmnkeHepos-3Heprerukos u3 Jlaboparopun
SHEProcOEperalommux TEXHOJIOTH pa3padaThbiBaeT YCTPOMCTBO Jijid 000TIpeBa KHUJIOT0 IMOMEIEHUs B
3UMHee BpeMs. YCTPOMCTBO IPEJICTAB/IAET COOON «TEIJIOBOM JIBUTATEIb ¢ OOPATHBIM ITMKJIOM»: Ha
rpaduxke B (p — V') Koop/mHATAX TPOIECC N300PaKAETCsI TIPOTUB YaCOBOI CTPEJIKH, TerIoTa 3abupa-
eTCs ¢ XOJIOJIHOM YJIUIIBI U OT/Ia€TCAd KOMHATe, a padoTa HaJl Ta30M COBEPIIAETCH IPU TOMOIIH dJIEK-
TpojBuraresisi (MoJ00HbIe YCTPOHCTBA HA3BIBAIOT MENA0GUMU HACOCAMU). TecTOBbIe SKCIIePUMEHTHI
[IPOBOJISITCS TIpU Temiieparype Ha yaure t~ = —14°C. Jlnsg noamepkanus B KOMHATE KOM(OPTHO
remmepaTypsl tT = 23 °C Tpebyerca HeKoTopoe KoaumdecTBo Temia P B eqununy Bpemenn. Omnpe-
Jesmre orHolenne Ptk momHocTH, orpebisemMoii oborpeBaTeibHbIM yeTpoiicTBoM. CYuTarh, 9To
HCIOJIB3YEMBIH IIUKJI OJIM30K K 00paTHOMY UKy KapHo; morepsiMu B 9/1eKTpoJIBUraTesIe IpeHedpeb.
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2.14.7. («Pocamom», 2021, 10) Temnosoii Hacoc, paboraromnuii 110 obparHomy ukiay Kapho, me-
peJaeT TeIsio OT XOJIOAMJIbHUKA ¢ Bojo# mpu Temieparype t; = 0°C HarpeBaTes o ¢ BOJON IPH
temmepatrype to = 100 °C. CKOIBKO BOIBI HYZKHO 3aMOPO3UTH B XOJIOIMIBHUKE, ITOOBI TTPEBPATUTD
B map m = 1 Kr Bojbl B Harpesarese? YiedbHas TEIJIOTa IaBJeHus abaa — A = 3,4 - 10° JTx /KT,
yJle/ibHas TeIIoTa napoobpasosanus Bojasl — 1 = 2,3 - 10% Ik /kr.

2.14.8. («Qusmexs, 2022, 10) OpuH MOJbL OJHOATOMHOIO HJIEAJIHLHOIO %
raza ydacrsyer B mukje 1 —2 — 3 — 1 (em. puc.), yuacrok 1 — 2 — jyra ) -2
OKPY?KHOCTHU C TIeHTpoM B Touke 3. Temmeparypa raza B cocTtoguuu 1

pasua T7. {

1. Kakoe koJimtiecTBO () TEIUIOTHI MOJBEJIEHO K a3y B IIPOIECCE Pac-
ITUPEHUST ! 0 1 2

2. Haiture pabory A raza 3a 1nuki.
3. Haitpmre KILI 1 nuka.

VHuBepcaJjbHas ra3oBas IIOCTOsIHHas K.

%eel~ HE =u (gt =v @ uy (+ &) =00
2.14.9. («Qusmex», 2022, 10) C 0AHOATOMHBIM WJIEAJBLHBIM I'a30M IPO- P
BOJSAT IUKJINIECKUN ITPOIECC, COCTOANINM W3 m300apbl 12, M30XOpbl 23 u ! )
ajuabarer 31 (M. puc.). B uzobapuueckom mporecce 06beM ra3a yBend-
Baercd B n = 8 pa3. Haiiyimre KIL/ Takoro nukia.
Vrazanue: B aguabaTUIeCKOM IIPOIECCe C OJHOATOMHBIM HJICaTbHBIM 3
razom PV°/® = const. 5 4
oL —u
2.14.10. («Dusmex», 2023, 10) Temmosoit nBura- AC/R
TeJIb paboTaeT o KTy 1-2-3-1. Pabouee BerecTBO —
OJINH MOJIb OJTHOATOMHOT'O HJIeaJIbHOTO ra3a. Jljis BbI- 1 3
yncjennsa KIIJI nukia ydeHuk jecaToro kjacca Imo- 2.5
cTpom1 rpaduK 3aBUCUMOCTH MOJISIPHON TETI0eMKO- 20 - ! 2
cru C rasa (B eIMHAIIAX YHUBEPCAJIBHOI Ta30BO 10~ 1.5
crosiHHOit R) OoT Temmeparypbl B mporeccax: 1-2, 2- 10
3, 3-1 (em. puc.). Temneparypa raza B cocrosHuu 1 ’ 3 b
T, = 400 K, yauBepcajbHas ra3oBas IOCTOSHHAA 0.5 T TIT,
R = 8,31 JIxx/(moub - K). 0 1 > /“ é T :
21‘5

1. Haitaure pabory Ay rasa B mpormecce 1-2.
2. Haitpure KILI 7 nukma.

3. Tlocrpoiire rpaduk nukia B koopaunarax (P/Py,V/Vi), tne Py u V; nasienue u o6béM B
cocrosiauu 1. Jlyist mocrpoenus rpaduka nepeHecuTe mabJoH (CM. HUXKe) B YUCTOBUK CBOEi
pabotnl. Touka 1 Ha rpaduke cOOTBETCTBYET COCTOSHUIO 1 rasa B IHUKJIE.
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2.14.11. («Qusmez», 2023, 10) B nukie 1-2-3-4-1 rermo-
BOI MAIUHBI JiBe n300apbl U JBe n30TepMbl (M. puc). Pabo-
Jee BEIIEeCTBO — OJIHOATOMHBIN MaeaIbHBIN ra3. B mporecce
n300apPHOTO paCHIUpeHns 70 YABOEHUS 00beMa ra3 COBep-
maet pabory A. Takyio xe pabory A coBepiaer ra3 mpu

U30TEPMUYECKOM PACITUPEHNN.

1. Haiimure KommiaecTBO (QQriop TEIVIOTHI, MOBEICHHOM

K rasy B mporieccax 1-2-3.

2. Haitnure KoymdecTBO (34 TEILIOTHI, OTBEIEHHONR OT
rasa B mporiecce nzobapudeckoro cxkarust (s > 0).

3. Haitnure KILI 7 nukma.

\ P

Yy

P10

Q

L Vee
T ove

atrdel i gy

—aToy — 1=l (¢Vs'e="ED (¢ 'Ve'e =V + yg'c = EUOLY (1

2.15 HachbinieHnnblii nap

,Z[OHOJ'IHI/ITGJH:HBIG 3aladll — B JIUCTKE HaCbIH_IGHHI)IfI ap.

2.15.1. («@opmyaa Eduncmeas / «Tpemve muicaveaemues, 2020, 10)
BepTukaabHBIH MUJIMHIAP 3aKPBIT CHU3Y MOPIITHEM Maccoil 1 Kr, IpuKper-
JIEHHBIM TIPYKUHOM ¢ HadabHOU AmuHON 90 ¢M K BepXHell CTeHKe IUINH-
napa. 3arem B rmunnap vHaauim 500 mr Bojbl. Korja cucrema mpuiinia B pas-
HOBecHe, ycranoBuiach Temmeparypa 40 °C. Jlnna npyKuHbI cTaja paBHOi

1 M.

K cucreme nopkmounim vHarpesaresb. Haiiure JUIMHBI TPYKUHBI IPH
temmiepatype 50°C u upu temmeparype 70°C. Ilmomasas mopiras paBHA

50 cM?2.

IIpumeuanue. I'pacdhuk 3aBucuMocTr JaB/IeHUs HACBIIIIEHHOIO I1apa OT

TEMIICPATYPLI IIPEJICTAaBJIEH Ha PUCYHKE. OmnbIT IIPOBO/IUTCA B BaKyyMe: BO3/1yXa HET KaK B TUJINHJIIPE,

TaK 1 BO BHEIIHEM IIPOCTPaHCTBE.
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2.16 Buiaxknublii BO3ayX

onoyinureibable 388491 — B JIUCTKE BJIasKHbIil BO3/IyX.

2.16.1. ( «Iloxopu Bopobwvésw, 2opuvi!», 2023, 10) Biaxublii Bo3iyx B repmernaroM cocye pu 100 °C
UMeeT OTHOCUTEIbHYIO BiaazkHocTh 60% u masinenue 1 Arm. Kakum cramer ero jgas/ienue 1mociie u30-
TEPMHUIECKOr0 yMeHbIeHus 00béMa cocyia B jiBa paza? OTser jafite B armocdepax.

2.16.2. («Ilokopu Bopobuvéev, zopu!ls, 2023, 10) B nnimuapruaeckoM repMETHIHOM COCY/Ie C TJIa (K1~
MU CTEHKAMU 10T JIEPKUM TIOJIBUZKHBIM TTOPITHEM HaXOIUTCH BJIAXKHBIN Bo31yX. Macca cojiepKumMoro
cocysia m = % ~ 3,035 r, u upu Temueparype t = 100 °C u HOpMaIbHOM aTMOCKhHEPHOM JIABJICHIH
po ~ 101 lla 06bém comepzkumoro V = 3,73 n1. Cocyn BbIHEC/IN Ha YJINILY, U COAEPXKUMOE COCYIA
oxnaauiock g0 t = —13°C. Haiiaure maccy Jbia, obpasoBasiierocs B cocyle. KakuMm mpuMepHo
cTaJ 00bEM COMEP:KUMOI0 COCYy/Ia TIPHU HOBOI TeMrieparype? 3BeCTHO, YTO MOJIIPHBIE MACCHI BOJIBI
U «CyXOrO BO3JyXa» MOXKHO CYMTATh paBHbIME fi1 = 18,0 1/MoJb U g = 29,0 1/MOJIb, NaBjieHne Ha-
CBIIIEHHBIX aPOB BOJIBI [P HOBOi TeMueparype p,, ~ 202 [la. YuusepcasbHasi ra3oBasi MOCTOsSIHHAST

R ~ 8,31 Ix/(kr - K).

od Trf—an o od od trf—an
a2 (B ) T o= () (5 5 0) ) e =

/"
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2.16.3. («Hadeorcda anepeemurus, 2022, 10) B ogaOoM cocyjie HAXOUTCst CyXoii Bo3ayX. B apyrom
TAKOM 7K€ COCY/Ie HAXOIUTCA BJIAXKHBIH BO3/LyX ¢ OTHOCUTEILHON BiaazkHOCTIO 0 = 50%. Ha ckobko
HPOIEHTOB OTJIMYAIOTCA IJIOTHOCTH CYyXOTO M BJIA’KHOTO BO3IyXa B COCYIAX, €CJIM UX TeMIepaTyphl I
JaBsenus onuHakoBbl? Mosisipaast Macca Bozayxa M, = 29 1/MoJIb, MOJIIpHAsS Macca BOJISTHOTO Tapa
M, = 18 r/moub. JlaBjieHne HACHIIEHHBIX TIAPOB TP JIAHHON TeMIIepaType orpeesisiercsi hopmy.ioit
Puac = 0,2p, TOe p — JaBJIeHHE BIAXKHOIO BO3jyxa. IlocTpoiiTe KadecTBeHHO IpadUK 3aBUCUMOCTH
IUIOTHOCTH BO3/yXa OT €r0 OTHOCHUTENIbHOI BIazKHOCTH p(p).

%T7 ©H QIITHON BXAT'E0d OJOHMKRIrd ILOOHIOIIT

2.16.4. («Pocamoms, 2023, 10) HaiiTu oTHOIIEHNE IUIOTHOCTH CyXOT'O U BJAKHOTO BO3/LyXa IIPH TEM-
neparype t = 20°C u gasigenmn p = 10° Ila. CuanTaTh, 9TO BIAYKHLIN BO3IYX COJEPKUT HACHITICH-
HBIT BosAnoil map. JlaBienne HACBHIIEHHOTO apa P! 3Toil TeMIepaType cocTapiger py = 2 - 103 Ila.
Cpe/isiss MOJIADHAsT Macca BO3AYXA flposy = 29 I'/MOJIb, MOJIADHAs Macca aTOMapHOIO BOJOPO/a
py = 1 v/MoJIb, MOJISIpHAST MAcca ATOMAPHOTO KUCIOPoJa (o = 16 r/MOJIb.

(. _ weoar0d4¥eodar(0d—d) _ ‘a'dd
QLOO I= Teody/d — g5

2.16.5. (Oaumnuada K@YV, 2020, 10) llonsipHuKY peITiin MIPUTOTOBUTH CYII HA 5 9eJI0BEK B pacdere
1 s ma genoBeka. [yt 3TOrO0 MM HYXKHO cOOpaTh CHEr, CMENIaThb ero C 3alacaMy BOJbI, JIOBECTH
00pa30BaBIIYIOCA BOMY J10 KulleHust u roToBUTh 20 Mmun. [Ipu 3TOM 1ipr Kunienun mpoucxoisaT moTepu
Bozibl B Bujie mapa U = 30 r/mun. g rotoBku cyma ucnosb3yercs raszobasi mmra ¢ KITT 90%,
pacnoJiokerHas B KomHate. Temmeparypa B komHate 20 °C, a caapyxu —20°C. Y HOJIIPHUKOB €CTh
3 J1 uncroit Boawl mpu Temieparype 20 °C. Eciu cMermaTh B KOT/Ie IPUHECEHHBINM CHET CO BCEM 3aIlacoM
YUCTOM BOJIBI U HE BKJIIOYATH Ia30BYIO ILUIMTY, TO KakK U3MeHUTCsS Macca Bojbl! Kakosa Oyzer ee
temrieparypa’ KakoBer OymyT npubimsuresbHas TeMieparypa U abCOIOTHAS BJIAXKHOCTH BO3/yXa
OCJIe TOTOBHOCTHU CyIIa, €CIM M3HAYaJbHO OTHOCUTEIbHASA BJIaxkKHOCTH Oblta 40%, a KomHaTa nMeeT
pazmepnl 5 X 5 x 2,5 m? [LnoTHocTh cyxoro Bozayxa 1,2 kr/m3, ero remmoemxocts 1 k/Ix/(kr - K),
mwI0THOCTD Hacklmennoro napa 1pu 20 °C pasna 17,3 r/m?, Temmoemkocts napa 1,97 kJIx/(xr - K),
TEIIOEMKOCTE BOJIbI ¢ = 4200 [Ix/(xr - K), rermoemkocts sbaa ¢, = 2100 Txx/(kr - K), remiora
taBsienust Jibja A = 330 kJIxk /Kr, Teriora napoobpaszosanus Bojbl L = 2,26 M/Ixx /kr. Beigerernuem
rapa M30 pTa MOJIPHUKOB M TEIJIOOOMEHOM KOMHATBI ¢ OKPY2KAIOIIell cpeioil Ipenedpeyb.

’ eN/T 29T {D68T D00 "I gF'E

2.17 YpaBHeHHe aanadaTHI

,HOHOIIHI/ITGJH)HI)IG 3ala4ll — B JIUCTKE ypaBHeHI/IG a,ILHa6aTbI.

2.17.1. («Kypuamoss, 2021, 10) KaprodenbHast myIiKa, CTPEIsIONas TOPH30HTAIBHO, TPEICTAB-
7geT coboil MOMYOTKPBITHIH MIVIMHAD ¢ IJIOMabio nomepednoro cedenns S = 120 cm?. Korma ns
IYIIKNA CTPEJIAIOT, KapTode/b HAXOJUTCA B COCTOAHMH ITOKOsI, OObEM MEK/Iy KOHIIOM IUJIMHIpA U
kaprodeseM cocrapiser Vy = 3100 cM?, a JaBjieHne raza B 3ToM obbeMe coctasiger Py = 9-10° Ila.
l'az B Gasutone aByxaromustit: C, = bR/2 u C, = TR/2. Kaprodeyb nBIKeTCS BHA3 [0 IIIHHADY
JIOCTATOYHO OBICTPO, YTOOBI r'a3 He nepejiaBaj Teiio. Tperune Mex iy KaprodeaeM n 60YKOl He3Ha-
YUTEJIFHO, a yTedKa ra3a BOKPYT Kaprodess orcyrcrByert. [lapamerpsr Py, Vo u S ¢dpukcupoBanbl, HO
obmas jymHua L He dukcuposana. Armocdeproe maBirerne — Py, = 10° Ila.

1. KakoBa MakcumaJbHasE KUHETHIECKasd SHePIrus Ky .., ¢ KOTOpoit KapTodeab MOKeT BBLICTETH
n3 boukn’

2. Kakopa jymna L B 9TOM citydae?
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2.18 Moaemu atmocdepsnl

Jonoymmurenbhbie 3aja4un — B jauctke Mojenn armocdepnr.

2.18.1. («Kypuamos», 2020, 10) Bnaxublii BO3/yX aJnabaTuvdecKu MOJHUMAECTCS OT MOBEPXHOCTH
Mopd BBepx. JlaBienune y nmosepxunoctu mopst pasno P; = 100 klla, Temneparypa Bozmyxa — 298 K.
Ha BbicoTe, HA KOTOpOIl JlaBjieHne CTAaHOBUTCA paBHbIM P = 85 klla, HaunmnaroT oOpa30BBIBATLCH
obJlaka M HaYMHACT WJTH JIOXK/b. 1 KI' BJIAXKHOTO BO3/yxa TepsgeT Am = 2,5 I BOJAbI B BUJE JIOXK/Is1
10 JIOCTU2KEHUIO BBICOTHI, JaB/ieHre Ha KoTopoil paBHo P53 = 70 xlla. YaenbHyio TenaoTy ucrnapenns
BOJIbI TpUHSATH paBHoit A = 2500 k/[K /KT, canTaTh, 9TO Ha BCEM JIHAIIA30HE BBICOT IJIOTHOCTD BO3/LyXa
MeHgeTcd JuHelHo. [Ipenebpednb BiMsgHMEM ITapoB BOJIBI HA IJIOTHOCTH BO3/lyXa, BO3J/IyX CUHUTATH
UIeaIbHBIM JIByXaTOMHBIM I'a30M C ILIOTHOCTBIO p; = 1,189 kr/m3. Haiiru:

1. Temmepatypy BO3yxa Ha BBICOTE, I'J[e HAYUHAIOT MOSIBJIATHCS O0JIAKA.
2. HaiiTu BBICOTY, HA KOTOPOIl HAYNHAIOT MOSABJIATHCA O0JIAKA.
3. Haiitu TeMriepaTypy Ha BbIcoTe, rje gaBjenue pasuo 70 klla.

[Ipumeuanune: /Ing agmadbarudeckoro npoiecca sepao PV = const, riue P — nasaenune, V — o0beM
) b )

v — TmoKazaTesb aauadarnl. /g Bo3lyxa MOXKHO NPUHATL 7Y = g, TEILIOEMKOCTD 1IPU TTOCTOSIHHOM

obbéme Cy = 5R/2, tae R = 8,31 /Ix/(moub - K) — yHuBepcasbHast ra3oBast IOCTOSHHASL.

T

d T ((8d+1d)6 ¢ T
wox T %71(5) =0 (e =y (z~£71(%> =2 (1

2.19 TenjonmpoBOAHOCTH

JlomoTHUTETbHBIE 3a7]a90 — B JINCTKAX
e TernionmpoBoIHOCTD. 8

e TertonposoaocTs. 9-11

2.19.1. (Oaumnuada KOV, 2023, 10) Cpyb oKpyzKeH cO BCeX CTOPOH OCTeKJIeHHOI Bepanoii. Cpyo
oralMBaeTcs 6arapeeil ¢ MOCTOSHHOM TeMIieparypoii (barapes HaxoauTcst BHyTpH cpy6a). [Ipu Tem-
neparype Ha yaune T, = —12°C, Temmneparypa B cpyde T; = 24 °C. Temmneparypa Ha BepaHe IPH
stom pasta T, = —5 °C. [Tocsie OTKpBITHsT OKOH Ha BepaHie (TeMIiepaTypa Ha BepaH/ie BhIPOBHIAChH
¢ ynureit), remneparypa B cpybe ynasa jio T, = 20 °C. Haiiyure remneparypy Ha BepaHje u B cpybe,
ecau Ha yJuie noxosonasio o 1,1 = —20°C, a okna Ha BepaHje 3aKpbIThL. TermaooOMeHoM uepes
[IOJT U TIOTOJIOK JIJIsl TIPOCTOTHI IIPEHEOPEb.

]oomf ~ WL Y500~ ”J:\
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2.19.2. (Unorcenepran orumnuada, 2021, 10) OrpaboTaHHOE TOILIUBO ATOMHBIX 3JIEKTPOCTAHITHI
HeOoOXOIMMO XPaHUTh, He JIOMYCKasd ero MOonajaHusd B BO3/yX WJIM IPYHTOBBIE BOJIBL. [lg 3TOoro Tom-
JINBO OCTEKJIOBBIBAIOT, T. €. CMEIINBAIOT C PACILIABJIEHHBIM CTEKJIOM, KOTOPOe OJ1arojiapsd XuMUIeCKOi
WHEPTHOCTHU TIOC/IE 3aCTBIBAHUA YJIEPKUBAET TOILIUBO B cebe. TOIIMBO OCTEK/IOBBIBAIOT B BUJIE ITHU-
JuHAPOB paguycoM R = 0,15 M. 3a cdyeT OCTATOYHBIX PaJIMOAKTUBHBIX IIPEBPAIEHU B TOILIUBE
IIPOJIOJIZKAETCs BbIJIe/IeHUE Teria. V3BecTHO, UTO SHEProBblJIe/ICHUE Ha €JIMHUILY JIJINHBI ITUJIMHJIPOB
cocrapjsger ¢ = 1 kBr/M. Oupejesurs nepenaj TeMieparypbl MeXKJly IEHTPOM I[UJIUHIPA U ero
nosepxmocToio. Tertonposognocts crekita A = 3 Br/(m - K).

Ykazanme. KojimdecTBo Teria ¢, MepeHOCUMOro B €JIMHUILy BPEMEHU depe3 eJUHUILY ILIOMIA T
TOHKOI'O CJIOSI TOJIIUHON Az, OJHa IMOBEPXHOCTH KOTOPOIO IMOIEPKUBAETCS IIPU TeMIeparype ti,
BTOpasi — IIPU TeMIeparype ty, onpejiessiercs 3akoHoM: ¢ = Aty — t1)/Ax, rie A — koadbdurment

TEIIONPOBOAHOCTH (3aKOH Dyphe).

2.19.3. («Pocamoms, 2021, 10) Vimeercst 1uinHIpuIecKuii
cocyl, OOKOBbIE CTEHKH KOTOPOTO U JIEBBIII TOPEI] TEMTION30-
supoBaHbl. [IpaBbeIif TOper; cocyma 3aKpbIT TENIOIPOBO/I- 2P 3P op | 3P
meit meperopojikoit. B cocyne pasmemaior Tpu MCTOYHHUKA 4‘% o) @ &9 @) 1 @
Tersia MOIMHOCTRIO P, 2P u 3P, u mpu Temmneparype Hapy K-

Horo Bosnyxa tg = 10°C B cocyzme ycTaHABINBAETCsT TEMITE-

parypa t; = 25°C (JeBblii pucyHok). B cocy yecraHaBIHBAIOT elrle JiBe TOYHO TAKUX JKe [ePeropoJIKy,
OTJIETIAIONIE UCTOYHUKU JPYT OT JApyTa (IpaBblii pucyHoK ). Kakue TeMnepaTypbl yCTaHOBSTCS B 00-
paszoBaBiuxcs cekiusax! CauTarsb, 9T0 TeMIlepaTypa ra3a BHYTPHU COCY/la U BHYTPU KayKJIOM CEKITHH

BO BTOPOM CJIydae OJIMHAKOBBI.
Vrazarnue. MomHOCTH TeIJIONEPEIad MEK Ty TEJIAMU C PA3HOi TeMIlepaTypoil TPOTIOPIIHOHAIbHA
PasHOCTH TEMITEPATYD W IIOMIAM TEIIOBOr0 KOHTakTa Tesl (3akoH Pypbe).

’0098 = Geg = 9 00808 = G = 1 Dot = =1

97



I'taBa 3

DJIEKTPOCTATUKA

3.1 3akon Kysona

,Z[OHOIIHI/ITGJH:HBIG 3ala4ll — B JIUCTKE 3akon KyHOHa.

3.1.1. (Bcecub., 2017, 10) Ionoxurenphble 3apsapl Q1 u (2 3akperuiensl Ha paccrosgann L. K aum
[IPUBS3aHBI KOHIIBI HEITPOBOJIAIIEH HUTH, TPOJIETON depe3 HeDOJIbIIoe HEBECOMOE KOJIEUKO C 3aPSIIOM
TOTO ke 3HaKa. [Ipu Kakoit jgymmae HUTH OHa 0Opa3yeT MPsIMOii yToJI B COCTOsTHUY paBHOBecus ! Tpennst
HET.

to+oNr
o o~ 1 =1

3.1.2. («Hadeowcda snepeemurus, 2015, 10) B BeprukaabHOil abCOIIOTHO TJIaJIKOM CTEKJISTHHO TPY6-
Ke B I10JIe CHUJIbI TS?KECTU HAXOJIATCS JIBA OJMHAKOBBIX 3apPs?KEHHBIX ITapUKa MacCaMi 1M C TOJIOXKHU-
TeJIbHBIME 3apsiaMu ¢ U paguycamu R. B HagabHBIIE MOMEHT BpeMeH! MAPUKU yIeP:KUBAIOT BILIOT-
HYIO IpYT K ApyTy. Kak Oyaer aBurarbcs HUXKHII IIAPUK, eCJId ero oTIycTuTh ! Ilepepacupeaenenns
3apsJI0B Ha IIapuKaxX He IPOMCXO/INT.

ZJU.L
b

+ 6 = » WwouHedOMOK )

3.1.3. («Popmyaa Edurncmsas / « Tpemwve muicaveaemues, 2023, 10)
K PoxkectBy Myzkunnbl 26-10 9KHIaXKa Me¥K/IyHAPOIHON KOCMUIe-
cKoii crannuu perun npuroroputh Karepune Koyniman, euacTBen-
HOI1 2KeHIuHe Ha Kopabute, momapok. Ha MKC mamutocsk Tobko 4 0y-
CUHKM, KOTOpble KOCMOHABTHI IPUBA3AJIA HA HUTKY Ha OJUHAKOBOM
PACCTOSTHUY JIPYT OT JIPyra TaK, U9TO MOJIYYNJIOCH O¥Kepesibe. 3a Bpe-
Msl U3TOTOBJIEHUs OYKePeJibs OYCUHKU HA3JIEKTPU30BAJINCH, IIPHOOpe-
T OJIMHAKOBBIE TI0 3HAKY 3apsAjibl ¢, Nq, q, Nq. B pesynbrare, Bucs-
ee B HEBECOMOCTHU OyKepeJjibe MPUHSAI0 (hopMy pomoba.

Haiinre orHomenne quaroHasteii 3roro pomba (6osbIeii K MeHb-
meit). g pacaéra npumure N = 8.
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3.1.4. («Qusmex», 2022, 10) 3apsig Q > 0 omHOpOAHO pactpejesier 1o cdepe paauyca R . B
IIEPBOM OIIbITE Ha paccrogHun 2R or meHTpa cdepbl HOMEIaT HeOOILIION 110 pa3MepaM IIapuK C
zapsgom q > 0.

1. Haitmure cumy Fi, 1eficTBYIONIYIO HA 3aPAXKEHHBIN MaPUK.

Bo BTOpOM oOI1IBITE 3aps]] ¢ OJIHOPOJIHO PACIPEESIOT 110 CTEPXKHIO JJIUHBI [}, CTEpPXKEeHb MOMEITAI0T
Ha MPAMOil, TPOXoAIeil Yepe3 1eHTp 3apsizkeHHol cdepbl. Bimkaiiimas K 1eHTpy cdepbl TOUKaA
CTepKHs HAXOJUTCA Ha paccroguun 2R or meHTpa.

2. Haitiure cuity Fy, ¢ KOTOPOIt 3apsi/i chepbl JefCTBYeT Ha 3apAKEHHbIN CTEPXKEHD.

Bce cusbl, KpoMe KyJIOHOBCKHUX, CAUTAWTE MTpeHeOpe:knuMo MaibiMu. KoadduimenT mponopuonaib-
Hoctu B 3aKkoHe Kysona k. fBienuem nosigpusanun npenedperure.

3.1.5. («Qusmex», 2022, 10) Ha ropusoHTaILHON MOBEPXHOCTH Jie-
KUT OjHOpOIHast nojrycdepa (em. puc.) maccst m. Touka O Haxo-
JIUTCA Ha paccTogHun R oT Beex Todek nosrycdepsl. 11o noBepxuocTu
nosycdepbl OIHOPOAHO ¢ HOBEPXHOCTHOH ILJIOTHOCTBIO 0 PacIpe/ie-
JIEH TIOJIOKUTENIBHBIH 3apsii. B Touky O mepeHoCsT TOYeTHBIH 3apsi/T

Q > 0.

1. Haitnure pabory A BHemmHeil cuibl mpu mepeHoce 3apsiga () n3 b6eckoHedHocTH B TOUYKYy O.
DJIeKTpuIecKasi IIOCTOSTHHAS €.

2. C kakoit 1o BesimanHe cuioit P mostycdepa feiicTByeT Ha TOPU3OHTAIBHYIO IOBEPXHOCTD MOC/IE
nepenoca 3apsjia () u3 6eckoneaHocTu B ToUky O7 VckopeHue cBOOOIHOIO IaJIeHus ¢.

dBiennem nosspusauu mpenedperure.

033 Ozg

25 thu=d @'gz0=v (1

3.2 HampsizKEHHOCTb 3JIEKTPUYECKOT'O I10JIsI

JonoinuTenbabie 3aa491 — B JUCTKe HarnpsKEHHOCTD 9/IEKTPUYIECKOT0 10/,

3.2.1. («Hadeorcda snepeemurus, 2019, 10) Hebosbimoe Teso E B/
maccoit 1 r u 3apgagom 0,5 MkKUr mokouTcst Ha TOPU30HTAIb- |
HOI HEIPOBOJAIIEH MOBEPXHOCTH B OJIHOPOIHOM 3JIEKTpHUIE- 15

CKOM I10JIe, CHUJIOBbIE JIMHUU KOTOPOT'O NOPU30HTAJILHBI. 3aBU- 10- /
CUMOCTD MOJLYJIsI HAIIPSI?KEHHOCTHU I10JIsT OT BPEMEHH IT0Ka3aHa " /
na rpacduke. B MomeHT Bpemenu ¢ = 4 ¢ CKOPOCTH TeJia paBHA /
12,5 m/c. Oupenenure Ko3hMUIMEHT TPEHUs Tejia O TTOBEPX- 0 1 2 3 4 5¢¢
HOCTb.

go="1
3.2.2. («Dopmyasa Eduncmsas / «Tpemwve mucavesemues, 2022, 10) Bomusu noBepxaoctu JIyHbr

CYIIIECTBYET HaIIPaBJIEHHOE BEPTUKAJIBHO BBEPX JIEKTPHYECKOE I10JIe, PE3KO CIAJIAIOIIee ¢ BBICOTOM.
Ha Boicore h = 20 cm manpskénHocts E pasaa 1 B/M. Bbiio npejiozkeHo ncmoabpb30BaTh €ro Jist
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CO3daHnA TpaHCHOpTHOﬁ CUCTEMBI JId ITepeMelIcHr A ITapaJlJIeJIbHO IIJIOCKUM Y4daCTKaM ITIOBEPXHOCTU
JIyHBI.

[IycTh cucrema, KoTtopas mpejcraBiiger coboit Kpyr maccoit my; = 100 kr u pajuyca R = 10 M,
[IEPEHOCUT TIOJIE3HBIN I'Py3 Maccoit my = 120 kr. [l co3manus moabEéMHON CUIbI Ha TOBEPXHOCTH
KpyTa CO3/IaéTCsl TOJIOKUTETbHBIN 9JIeKTPUIECKU 3apst ().

1. Ilpeamonaras, 9TO0 TOKA YTEYKU C IMOBEPXHOCTU CUCTEMbI OTCYTCTBYIOT, HAflJIUTE TTOBEPXHOCT-
HYIO IIJIOTHOCTD 9JIEKTPUIECKOTO 3apsijia, 00eCIIednBAIOIIero paboTy CUCTeMbl Ha BbicoTe h =
= 20 cm.

IIpumeuanue. Yckopenue cBo6oHOr0 naaenus ua Jlyne 1,622 m/c?. OTBer naiite ¢ TOUHOCTBIO
10 0,01 Kor/m?.

2. HOK&)KI/ITG, 9TO paBHOBECHE B IIPOIECCE NABUZKECHUA 6y,ZLeT y0TOI>i‘IHBbIM IIO BBICOTE.

/I PTT

3.3 llorenmman

I[OHOIIHHTG.HI)HBI@ 3aJladl — B JIUCTKE HOTGHIH/I‘(MI QJIEKTPUYICCKOT'O I10JIA.

3.3.1. («Hadestcda anepeemurus, 2020, 10) Torkas HEIPOBOISIIAS PABHOMEPHO 3apsizKeHHAs MOy~
cepa paguycom R ¢ MEHTPOM B HavaJje KOOPJAMHAT IEJTUKOM PACIIOJIOKEHA B TOJIYIIPOCTPAHCTBE C
MTOJIOZKUTETbHBIMU 3HAYEHUSIMU KOOPJAUHATHI X, T. €. IJIOCKOCTh OCHOBaHUs TMOJTychephbl COBIAIAET C
mtockocThio ZOY . Hynepoe 3HaveHne OTEHNIMAIA SJIEKTPOCTATHIECKOTO TOJIST TTOTYC(EpPbl BBIOPAHO
B OeckoHevHO yraJieHHoi Touke. [lorenmuman B Touke Havyasa koopaunaT pasen 100 B. Ilorennmasn
B Touke Ha ocu OX c koopaunaroit * = —2R pasen 38,2 B. Oupesenure morennuas B TOUKEe Ha
ocu OX ¢ koopaunHaroit x = 2R.

’ q 819 Beged Y g = = HoreHnIrdoos > () MO0 BH KOL g IEHITHILOII

3.4 Metoa nzobpazkeHuii

Honoyinuresnbabie 3aja4un — B Juctke Meros n3odpazkennii.

3.4.1. (Oaumnuada KOV, 2021, 10) MajeHbKuil mapuk ¢ 3apsijioM ¢ ¥ Maccoii m TOJBeIleH Ha
HEBECOMOIi HEIIPOBOJISIIEH MPYKUHE K OECKOHETHOI MPOBOJIAIIEH TIIOCKOCTH (3a3eMJIEHHOiT) ¢ OU€Hb
BBICOKOII ITPOBOJIMMOCTBIO. B paBHOBecHu TpyKMHA pacTaHyTa u umeer jyuHy (. 2KecTkocTb mpy-
KUHDBI T. HaIU/ITI/I IIepuo/a MaJibIX BEPTUKaAJIbHBIX KOHe6aHI/II7‘I B6JII/I3I/I TOYKH paBHOBECHA, €CJIN TaKOBbIE
UMeroT MecTO. JIocTaTOuHO y4uecTh 3JIEKTPOCTATUYECKOE B3aMMOJICHCTBHE ITapUKa TOJHLKO C MPOBO-
JIATIER IOCKOCTBIO. DJIEKTPOMArHUTHBIM U3JIyYeHHeM U COIyTCTBYIOIMUME sIBJIEHUSMI MOYKHO IIpe-
HeOpeb.

Q,
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Boswmozkno, Bam Oyzer nosesna dopmyra (14 ) ~ 1+ vz npn x < 1.

elWT  w
b T

3.5 JIn3/1eKTpukKu B 3JIEKTPUYECKOM II0JI€e

HomnonuuTenbHble 3a4a91 — B JUCTKe KoHIeHcaTOp ¢ JIM3JIeKTPUKOM.

3.5.1. («Kypuamoss, 2021, 10) Tpu onuHAKOBBIE TOHKIE TPOBOJISIIINE TLIA-
CTHHBI PACIOJIOYKEHBI MapaJslieJIbHO JAPYT JAPYTy Ha PaBHBIX PACCTOSHUSIX.
Kaxktag m3 KpaiflHux IJIacTUH HECET 3apsJi ¢, 3aps)i CpeJIHell TIaCTUHbI
paBen (—¢q). Bcé mpocrpaHcTBO MeXKy JI€BOI M CpejiHel MIaCTHHAME 3a-
MTOJTHAIOT TBEPJIBIM OJTHOPOJIHBIM JIMIJIEKTPUKOM C ITPOHUIIAEMOCTBHIO £ = 4
U COEJMHSIOT KpaiiHue MJIaCTUHBI TOHKUM MPOBOJOM (IIPOBOJ HE KacaeTcst
cpenueil miactuusl). Haiiure otHOmEeHe © = ¢1/q2, TA€ ¢1 U ¢ — yCTa-
HOBUBIINECA 3apdaAbl JIEBOI U IIpaBOii IIJIACTUH.

o L o £+3
’981~81*t+38*$

3.5.2. («Pocamoms, 2021, 10) Tonkas MeTaImIecKast MIACTHHKA IO~
au S 3a/MTa B OY€Hb MIMPOKOM COCYJE CJIOEM KUJIKOTO JU3IEKTPUKA C -
3JIEKTPUIECKOIl IPOHUIIAEMOCTDIO € U IIJIOTHOCTBIO p TaK, YTO TOJIIINHA CJIOA
JANIJIEKTPUKa MHOI'O MEHbIIE JIMHENHBIX Pa3MepoB IIJIaCTUHKMU. IInacTunka
3apsizKeHa, TOJIOKATETHbHBIM 3apsaoM (). [logaumercs i omycTurcs: ypo-
BEeHb YKIJIKOCTH HaJ| IJIACTUHON, U eCIN Ja, TO Ha CKOJILKO?!

(b6dg03,358

BOLOWHHIOI
0(1-23)

=1Y¢

3.5.3. («Kypuamoss, 2021, 10) Crenka HepoHA COCTOUT U3 JACTUIHON JBYCJIONHON JIMIIUIHOI
MeMOpaHbl, KOTOpasi COIPOTHBIIAETCA CXKATUIO TakK ke, Kak npyzxkunaa. Ona mmeer 3(hdeKTUBHYIO
JKECTKOCTh k 1M paBHOBECHYIO ToJmMHy dy. JIOKAIbHO paccMOTPUM yYacTOK MeMOpPaHbI, MMEIOIIUA
HE3HAYUTE/IbHYI0 KPUBHU3HY, Y KOTOPOI'O ILIOMIAb HMOBEPXHOCTH KAazKJIOTO U3 ABYX CJI0EB paBHa S.
B CTEHKaX KJICTKHN HaXOAATCA CIIeaJ/IbHbIC 6eﬂKOBbIe HMOHHBIE IIOMIIbI, KOTOpbI€ MOI'YT II€epeMellaTb
pas3/ndHble UOHBI Yepe3 MeMOpaHy. B pesyabTupymolieM 3apsaKeHHOM COCTOSTHHU B MEXKKJIETOTHOM
cpejie MOJIOKUTEILHBIN U OTPUIATEILHBII HOHHBIN 3apsi/i pABHOMEPHO PACIIPeIeIAeTCs BAOIb BHEII-
Hell 1 BHyTpeHHeill HoBepXHOoCcTell MeMOpaHbl COOTBETCTBEHHO. 1lociie Toro Kak MOHHbLIC HACOCHI IIPOJIe-
JIaJI1 HEKOTOPYIO paboTy, Ha BHEIIHell ¥ BHYTPEHHel MOBEPXHOCTIX HABOAUTCS 3aps, IO3TOMY TOJI-
mrHa MeM6paHbI n3MeHdgeTcd JJO HEKOTOPOI'0O HOBOI'O 3HAYCHMA. Hpe,ZLHOJIOH(I/IM, YTO MOHHbIE ITOMIIBI
BKJIIOUAIOTCs, KOTJIa MeMOpaHa He3apszKeHa, a MeMOpaHa 3apsizKaeTcsl JIOCTATOYHO MeJJIeHHO (KBa-
sucraTudeckn). IIoMIIbI mpekpammaoT paboTy B cIydae, ecjii PasHOCTb HAIPSAKEHWH Ha MeMOpaHe
cTaHer GOJIbIIE OIPEIEJICHHOrO IOpPOroBoro 3uadenus V,,. HacKoabko J0/KHa OBITH BEJNKa »KECT-
KOCTb IPYZKUHBI k, 9TO0BI MOHHBIE MOMIILI OTKJIIOYIINCE JIO TOrO, KaK MeMOpaHa paspymmres? In-
9JIEKTpUYeCcKasl IPOHUIAEMOCTh MEMOPAHEI €.
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Buemmnsis MMOBEPXHOCTH

BHyTpeHHsIsI IOBEPXHOCTH

I

SOQB;A z <4

3.6 Iliockuii KOHJIeHCATOP

JononuuTenbHble 3aa9u — B JucTke [lockuii KoHgencarop.

3.6.1. («Hadeorcda anepeemurus, 2016, 10) Mexay oOKIaIkaMu ILJIOCKOTO KOHJEHCATOPA, HAXOIs-
IIAMUCS B BAKyyMe, IEPIeHIUKYISIPHO K HIM PaCIIOJIOXKeHa TIajKas CTeK/IsSHHas: TpyOOUKa, BHYTPH
KOTOPOW MOXKeT CBOOOJIHO IEpEeJIBUTATHCA TOJIBIH MeTa/umdeckuil mapuk maccoit m = 0,0002 r u
paguycoM r = 0,5 mM. B HavaIbHBII MOMEHT BpeMEHU IIAPUK KOHTAKTUPYET C OJIHON U3 OOKJIAJIOK.
Konercarop moJk/I049a0T K HCTOYHUKY ocTosTHHOrO Hamnpsizkenust U = 2 kB. Oupemennre cpej-
HIOIO CHJIY TOKa, KOTOPBIl BO3BHUKHET B TAKOM IEIN, €CJU PACCTOSHUE MKy OOKJIaJIKaMu PaBHO
d = 0,5 cMm. Yaapsl mapruka 06 00KJIaIKI MOXKHO CINTATh MIHOBEHHBIMH 1 aOCOJIIOTHO HEYIIPYTHMH,
HoJIsipu3alueiil cTeKsjaa MOXKHO ITpeHedpetb.

3.6.2. («Hadeorcda anepeemurus, 2021, 10) decaruknaccauku mkosibl Ne1502 «Dueprusi» Bo Bpems
cBoeit jieTHelt yaebHol npakTuku B HUY «M3UW» msroroBun Mosiesb miockoro Koujaercaropa. OHa
IpeJicTaB/Isgaa co0o# J1Ba OOJIBINUX TJIAJKAX AJTIOMUHUEBBIX JTUCKA, PACIIOJIOXKEHHBIX TOPU30HTAILHO
Ha paccrogHun d = 1 cM japyr ot jpyra. HIKoJIbHIKI 00HAPYKUIN, UTO 3apsizKEHHbIN KOHIEHCATOD
OBICTPO pa3psizKaeTcs, MPEJIIOJIOKUTETHHO N3-3a HAJIMINA HOHOB B Bo3myxe. [lociie Toro kak Mosesin
KOHJIEeHCAaTOpa IIOMECTUJIN B FepMeTH‘IHbeI cocyd, OTKadaJin BO3/AyX U 3apdAdJu/Iii 10 Pa3HOCTU ITIOTEH-
nraJsioB Mexkay miracrunamMu U = 1000 B, cuia Toka paspsjaku 3aMeTHO YMEHBITIIACh U CTaJjia PaBHA,
I = 0,275 HA. VaeHUKN BBIIBUHY/IU IIPEJIIOIOKEHNE, ITO B 3a30pe KOHIEHCATOPA OCTAJIACH ITHLITIH-
Ka, KOTopasi U IMPUBOIMIA K pa3psgajike KoHgeHcaTopa. Ompegesmre MIOTHOCTh MaTepruaJia MbLIMHKH,
cuuTas e€é OUYeHb MAJIEHLKIM MeTa/TnIeCKM maprukoM. CTOJKHOBEHNE MBITHHKU ¢ OOKJIAIKON KOH-
JIEHCATOPA CUNUTATHL a0COJIIOTHO HEYIIPYTUM yJaapoM. JleficTBrueM Cujibl TSKeCcTu npeHedpedb.

&N/ 00LT = 1] el _ g

0
fat:atd

3.7 ODHeprusd 3apdAI0B
,Z[OHOJIHI/ITG.HLHI)IG 3a/Ja411 — B JIMCTKE 9116]31‘1/151 3apAa0B.

3.7.1. (Oaumnuada KDY, 2019, 10) Bocemb GyCHHOK, UMEIOIIAX MACCy M U 3apsjl ¢, HAXOIATCS B
BepIImHax Kyba co ctoponoii [. Kakyio ckopocTh npuoopeTyT OyCHHKHU, €C/IN UX IIPEI0CTaBUTh CAMUIX

cebe?
M) aw
’ ) zlbs[/\ a

19

S

<8+

102


https://mathus.ru/phys/plokon.pdf
https://mathus.ru/phys/zener.pdf

3.7.2. («Qusmex», 2023, 10) Yerbipe 3apsiyKEeHHBIX IMApUKa CBS3aHBI JEIKUME HEPACTSKIMBIMU
HUTSIMU TaK, 9TO IMAPUKH HAXOJATCS B BEPIIHHAX KBaJIpaTa co CTOpoHOit b (cM. puc.). Macca kazk10ro
ImapuKa m, 3aps q.

q,m q,m

_”
7

qm qm

1. Haitmure cuiny 1" HaTSAKEeHUA HUATEN.

O/iHy HUTD TIEPEXKUTATOT.

2. Haitmure ckopocthb V' jioboro BuibpanHoro Bamu 1mapuka B TOT MOMEHT, KOTJIa IIIAPUKHU OY/IyT
HaXOAUTHCA Ha OAHOI HPAMOIl.

3. Ha xakom paccrosinuu d OT TOYKHU cTapTa OY/JIeT HAXOIUTHCH B 9TOT MOMEHT JIO0OI U3 JIBYX IIa-
PUKOB, M3HAYATBHO PACIIOJIOKEHHBIX BBEPXY (HA PHCYHKE)?

Koadbdunment nponoprimonaabuocTu B 3akone Kyimona k. JleificTBre crt TsS2KeCTH cIUTAHTE IIpe-
HEOPEKUMO MAJIBIM.

3.7.3. («Dusmex», 2023, 10) B riaakoii TOpH30HTAILHO
IJIOCKOCTH CJIeIaHa TmoJrycdeprdecKas JIyHKa pajuyca R, B
KOTOPOI Ha OJIHOM I'OPU30HTAJIbHOM YPOBHE Y/IEPXKUBAIOTCS
JIBa 3apsrKEeHHBIX Iapuka. Macca KaxK 1010 Iapuka m, pac-
crogane Mexky mapukamu R. [lapukn ognoBpemMeHHo oT-
IIyCKAIOT, U OHU BBLIETAIOT U3 JIyHKU. OTcanTaHHast OT Kpast
JIVHKHA MaKCHMaJIbHas BbICOTa, Ha KOTOPYIO IMOJHUMAETC B
roJieTe KaxK bl mapuk, papaa R. [Tlapuku orpbeiBaloTcs oT
IJIQJIKIX CTEHOK JIYHKH y KPaeB.

1. C kakoit ckopocTbio V' ABUKETCS KazKJIbIil IIAPUK 38 MI'HOBEHUE 0 OTPBIBA OT Kpast JIYHKU?
2. Haiture 3aps () KaxKJI0T0 Mapuka.

3. Haiiyiure HanboJibIyio cKkopocTb U, ¢ KOTOPOil PacTeT pPacCTOsiHUE MEXKJIy IapuKaMU IOCe
BbLIIETa U3 JIYHKH.

Coyapenus IMapuKOB ¢ TOPU30OHTAJIBHON ILJIOCKOCTHIO abCOIOTHO YIIPYTHe. YCKOPEHHe CBOOOJI-
Horo majieans g. Kosdpdurmen nponopimonasbuoctu B 3akone Kymona k.

YbN6'e = Yyb (g/\ +z) Ne=n (¢ 55 MueLeF ~ 5y - (g/\ +z) eruF=0 (U =2 G

3.8 CJI0KHBIII KOHJIEHCATOP

,HOHOIIHI/ITGJH)HBIG 3aJa4l — B JIUCTKE CJI02KHBII KOHJZ€EHCAaTODP.
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3.8.1. («Kypuamos», 2023, 10) Yerbipe oMHAKOBBIE HE3APSZKEHHBIE METAJIJITIECKUE [IIACTUHBI PAC-
MIOJIOZKEHBI MTapaJIIeIbHO JIPYT APYTY Ha PABHBIX PACCTOSHUAX. BCE MPOCTPAHCTBO MEXK Ty TIJIACTUHA-
Mu 1 1 2 3aI0JIHEHO TBEPJBIM OJTHOPOIHBIM JIMIJIEKTPUKOM C IPOHUIaeMocTbio € = 5. [Lnactunbr 1
1 3 COeIMHSIIOT TOHKHM IpoBojoM depe3 Oarapeio ¢ 9C Vi = 9 B, a mmactunbt 2 u 4 — qepes
6arapero ¢ 9JIC V4 = 4,5 B. Haiinure orHomenue x = q4/qp, Tie g4 U ¢ — YCTAHOBUBIIAECS 3aPsIJIbI
wractu 4 u 1.

(y — _(tA+TAT)2
90 = ZGe)+as

3.9 DJekTpoTepMOIMTHAMIKA
,Z[OHOJ'IHI/ITGJHDHI)IG 3aJa411 — B JIMCTKE ITnockuit KOHJIEHCATOP.

3.9.1. (Oaumnuada KOV, 2022, 10) Unnuaapudeckuii cocyt ¢ IBYX-
ATOMHBIM U/JI€aJIbHBIM Ta30M UMeeT ITPOBO/IAIIEE JTHO, HO HEIIPOBOIATINE
creHku. ['a3 HAXOAUTCS 1O T€PMETHIHBIM METAINIECKUM IOPIITHEM,
KOTOPBIIl MOXKeT JBUrarhes 6e3 rpenns. Vcexoanbrit oobem raza V. Ko-
I/ JTHY COCY/Ia U TIOPIITHIO COOOIIIIN 3aPs/Ibl ¢y U — (o COOTBETCTBEHHO,
obbem rasa ymenblnuics 10 Vo/ 5. Haiigure 3aBucuMocts oO0beMa ra-
3a OT BEJIMYUHBI 3apsijia ¢ U —¢, COOOIIEHHOTO COOTBETCTBEHHO JIHY U
nopirHio. PacemoTrpers m3orepmudeckoe cxkarue rasa. CHIoi TsxKecTn

MOXKHO IIPeHeOpetb, TUaMeTp COCYy/ia MHOTO OOJIbINE PACCTOSHUS MEXK-
Jiy aHOM u TopirHeM. JInsjiekTpudeckasi TPOHUIIAEMOCTD Ta3a OJIn3Ka
K eJIMHUIIE.

Op
I+%(I*g)
oA

3.10 JIBu>kKeHue B 3JIEKTPUUECKOM II0JIE

,L[OHOJ'IHI/ITGJIBHBIG 3aJa411 — B JIMCTKE ,ZLBI/I}KOHI/IC B 9JICKTPUYICCKOM IIOJIE.
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3.10.1. («Hadeorcda anepeemurus, 2015, 10) CuyioBble JIMHUU OJHOPOHOTO 3JIEKTPOCTATHIECKOTO
II0JId HallpaBJICEHbI BEPTHUKaAJIbLHO BBEPX. SJIQKTpOH HavMHaeT JABUIaTbCA B 3TOM IIOJIE€ TaK, YTO €ro
HaJabHAsA CKOPOCTH COCTABJISET yroj o = 45° ¢ HanpsKEHHOCTBHIO 1oJsi. OmpejiesinTe OTHOIIEHHE
MHHUMAJIBHOI'O pajinyca p KPUBU3HBI TPACKTOPUH 3JIEKTPOHA K €r0 MAKCUMAJILHOMY CMellleHuio L B

HallpaBJICHUN CIJIOBOU JIMHUMU.

3.10.2. («Hadescda snepeemurus, 2018, 10) IBe pasHOMMEHHO 3apsi?KEHHBIE YACTHIbI BJIETAIOT
B OJIHOPOJIHOE 3JIEKTPOCTATHIECKOE II0JIE TaK, 9TO UX HMIIYJIbCHI P U Do MEPIEHIUKYJISAPHBI JIPYT
Jpyry. Hepes HEKOTOPOE BpeMsi UMITYJIbC TIEPBOIl YACTHIIbI CTAHOBUTCS PABHBIM [} = —p1, & MOJLY/Ib
UMITYJIbCA BTOPO#l YACTHIBI B 9TOT MOMEHT BPEMEHH CTaHOBHUTCA paBHBIM p, = Hp;. Onpemesmre
OTHOITIEHUE MO/TyJ/Ieil HauaIbHBIX UMITYJIbCOB YaCTHUIL, €CJIA 3aPsJ BTOPO#l YacTHIIbI B JIBa pa3a O60JIbIire
3aps/ia 1epBoit yacTunbl. B3anMoeiictBueM 4acTull npeHedpedb.
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I's1aBa 4

DJIEKTPUYECKUIA TOK

4.1 DaekTpudeckue Ienu

,Z[OHOIIHI/ITGJH)HBIG 3aJla4dll — B JIMCTKaX
L] SJIGKTI\)I/IIIQCKI/IG nerm

e [IpaBuna Kupxroda

4.1.1. (Bcepocce., 2020, 11139, 10) Kakue npe Toukn (M3 IPOHYMEPOBAHHBIX) B 9JIEKTPUIECKOIT TI€1H,
cxeMa KOTOPOil n3obpazkeHa Ha PUCYHKE, Hy>KHO COCIUHNATH IPOBOIHUKOM, 9TOOLI aMIIEPMETP MOKa-
3BIBAJI HEHYJIEBOE 3HAYEHUE W BCE JIAMIIOYKU CBETUJIUCH! DJIEKTPUIECKUIN KJTF0OU BCE BPEMs OCTAETCsI
PA3OMKHYTBIM.

A)dul
B) 4u?2
B) 4u3
I')4ub
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4.1.2. (Bcepoce., 2021, 1115, 10) B sjieKTpuvecKoil 1ernu, cxeMa KOTo-
poii IOKa3aHa Ha PUCYHKE, UCTOYHUKHU WJICAJILHBIC, & JIAMIIOUYKH OJH-
Hakosble. Kakas n3 jaMnodex cBeTur sap4ae?

1.

2.

OJIMHAKOBO;

. HMN O/JIlHa HE€ CBETHUT.

4.1.3. (Bcepocc., 2022, 1119, 10) Ha pucynke moka3aHa cxema 3JIeKTpuieckoii remu. Kakoit Kiod
(M OJTHOBPEMEHHO HECKOJIBKO KJIIOUeli) HyKHO 3aMKHYTh, 9TO0BI TaMiiouka A ceruiach Hanbosiee
SAPKO?

gl b |

8,

@\

. TOJIbKO 2;

. TOJIbKO 3;

1 n 2 oHOBPEMEHHO;
2 1 3 OJIHOBPEMEHHO;

2 1 4 OTHOBPEMEHHO.
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4.1.4. (Bcepoce., 2022, 1119, 10) B sjieKTpudecKoil mernu, cxemMa KOTOPOii n300pazkeHa Ha PUCYHKE,
ammepmerp A; mokaspiBaer cuity Toka 1 A. VlaeaibHbI HCTOYHUK ITUTAHUS MOAKIIOUEH K KJIEMMaM.
CompoTuB/ieHne KazK10ro U3 pe3nucTopoB paBHO 1 = 3 OM. AMIIepMeTpshl U BOJBTMETP MOYKHO CIUTATH
/1€ TbHBIMU.

1. Ompenennre nokazanusa amiepmerpa As. OTBeT BeIpa3uTe B aMIiepax, OKPYTJINB 0 JIeCATHIX
JOJIEeit.

2. Ompenenure nokazanns BoJbT™MeTpa. OTBET BhIpa3uTe B BOJBTAX, OKPYIJIUB JO TEJI0r0 JUCIA.

3. OHpeﬂ‘eJH/ITe HallpAd2KEeHHNEe NCTOYHUKa IMTUTaHMAg. OTBeT BbIpa3UTe B BOJIbTaX, OKPYIVIMB A0 Je-
CATBIX TOJIEM.

[¢'1 (50 (z g0 (1]

4.1.5. (Bcepoce., 2021, 113, 10) Jlnsa oupeseseHus COMPOTUBICHNsT PE3UCTOPA OBLIN COOPAHBI JIBE
pasHble 3JieKTpuyecKue Tenu (cxema 1 u cxema 2) ¢ UCIOJIB30BAHUEM BOJBLTMETPA, aMIepMerpa U
UJIeaJIbHOINO UCTOYHUKA UTanus. B nepsoil menu nmokasanue BoJbTMeTpa pasHo 8,8 B, a ammepmer-
pa — 19,4 mA. Bo Bropoit menn BosibTMeTp 1okaseiBaer 9,0 B, a ammepmerp 17,7 MA. Buyrpennee
COIPOTHUBJIEHNE TTPUOOPOB HEN3BECTHO.

'
A
fxr\ e
Y N\
Cxema | Cxema 2

1. Yemy paBHO Halpsi?KeHIe Ha KJIeMMaxX NCTOYHNKa uTanna! OTBeT BBIpa3uTe B BOJIbTAX, OKPYT-
JIUTE JIO0 TIEJIOTN0 YUCTIA.

2. Haitmure comporusienne ammepmerpa. OTBeT BhIpa3uTe B OMaxX, OKPYIJIATE 0 IEJI0r0 IUCIa.

3. Haitmure comporuBienne pesucropa. OTBeT BbIpa3uTe B KUJIOOMAX, OKPYIJIUTE JI0 JECITHIX
IIOJIEN.
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4.1.6. (Bcepocc., 2023, 1119, 10) B uemnu, cxema KOTOPOil n300pazkeHa Ha PUCYHKE, HAIIPSIZKEHUE
uneasnpHON Oarapeiiku U = 6 B, comporusienus paBabl By = 1 Om, Ry = 2 Om, R3 = 3 Owm,
R4 =4 Om.

RI R3

R, R,

1. Ompenesnre nmokazaHus naeaJbHOrO BojabrMeTpa. OTBET BhIpasnuTe B BOJIBTAX, OKPYIJIMB JI0 J1e-
CATBIX JIOJIEH.

2. U meastbHBIH BOJIBTMETP 3aMEHUIN Ha UJIeaJIbHBI amepmerp. Haiininre ero nmokazanusi. Oreer
BBIPA3UTE B aMIlepax, OKPYIJIUB JIO COTHIX JIOJIEN.

v2'0 (¢ ‘o (1

4.1.7. (Bcepoce., 2020, M5, 10) Ha pucynke uzobpazkeHa cxema - |+

9JIEKTPUYIecKoii 1enn. Bee BosibT™METpBI B 9TOi 1enu njeaibHbie. Ka- [

KOl BOJIBTMETD IOKa3bIBaeT HAMOOJIbIIIee HAIIPszKeHne?! @
A1 R[] ) % []
") 28

| S |
B) 3
I') Bce mokazaHusi OJINHAKOBLI
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4.1.8. (Bcepoce., 2021, M3, 10) K ucrouHuky mocTossHHOTO Ha-
npskeand 6 B mOIKIounIm cucreMy M3 9eTBIPEX OJIMHAKOBBIX

HenJIeabHBIX BOJBTMETPOB (cM. puc.). Omupemenure cymMMmy MO-
JLyJieii TOKa3aHWi BceX BOJBTMETPOB B renu. OTBET BhIpa3uTe B
BOJIBTaX M OKPYIJIUTE 0 IEJIOI0 YUCJIA.

1.
2.

L}

12 B;
14 B;
16 B;
18 B;
21 B.

4.1.9. (Bcepocc., 2022, M3, 10) Daekrpudeckas 1208
Hellb COCTOUT M3 YeTBIPEX Pe3UCTOPOB, MJICAIbHOIO ‘ l

UCTOYHMKA [MHUTAHUS C HAIpsIKEHNEM Ha BBIBOJAX "
120 B u naeanbHOro BoJIbTMETPA. UTO MOKA3bIBAET
BosibT™MeTp? CONpPOTUBJIEHUsST PE3UCTOPOB yKa3aHbI
Ha cxeMe (CM. PHCYHOK).

1.

2.

4.1.10. (Bcepoce., 2020, M3, 10) IIkoabHUK HAIIET PE3UCTOPBI C HEU3-
BECTHBIMM HOMHWHAJIAMH U OaTapeiiky ¢ HeM3BECTHBIM HAIIpsiKEHUEM Ha eé
BBIBO/IAX. UTOOBI M3YyYNTH HalJICHHBIE MPEJIMETHI, OH COOPaJI Ielb, CXeMa
KOTOPOI n300pazkeHa Ha PUCYHKe. ¥ IMKOJbHUKA TaKzKe ObLT aMIIepMeTp U
BostbTMeTp. CHAYA/IA OH MOJKJIIOUNT aMIiepMeTp K KiaemmaM A u B 1 BOJIbT-
Mmetp K KiaemmaMm C' u D. [Ipubopsr nokazamm 4 A u 8 B. 3arem mKoJIbHUK
MOJIKJTFOYIIT BOJIBTMETD K KjiemMaM A u B, a ammnepmerp K Kiaemmam C' u D.
B sror pas nokazanust mpubopos 0et 9 B u 3 A. Barapeiiky u npubopsr

20 B;

30 B;

40 B;
50 B;

70 B

MOZKHO CUHHUTaTh NJICaJIbHbBIMMU. G D

1.
2.

3.

Yemy paBro conporuBienune R;? OTBeT BbIpasnTe B OMax W OKPYIJIUTE JIO IEJI0r0 IUCIA.
Yemy paBuo conporusienune Ry? OTBeT BbIpasuTe B OMax W OKPYIJIUTE JIO IEJI0r0 IUCIA.

HaﬁﬂHTe COITPOTUBJIEHNE Rg. OTrser BbIpa3UTE B OMaXxX W OKPYIJIUTE OO0 IIEJIOIO duCJIa.
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4. Y10 mokazKeT BOJBTMETD, €CJIM MIKOJbHUK MOJIK/IIOYUT TOJIBKO ero K Kiaemmam A u B? Orser
BBIPA3UTE B BOJbTAX U OKPYIJIUTE JIO 100 YUCJIA.

5. YUro mokazker aMIepMeTp, ec/Id MKOJBHUK MOAKIIOUAT TOJIbKO ero K Kjaemmam C'u D7 OrBer
BbIpa3UTe B aMIlepax U OKPYIJVIATE JI0 1IeJI0r0 YUC/IA.

]e(sfg(vfz(%‘:ft (zfs(t\

4.1.11. (Bcepocc., 2021, M3, 10) Y9acToK 3JI€KTPHIECKON 1ernu cOOPaH U3 MPOBOJIOYHBIX 3BEHBEB,
UMeIOIIX oHaKoBble conporusierus R = 100 Om (cm. pucynok). K cepenmnam J1ByX 3BEHBEB C
MTOMOITBIO HJIeaTbHBIX ITPOBOJIOB MOJKIIOUEH NCTOYHUK Hamnpsxkennd Uy = 12 B Tak, Kak mokazano
HA PUCYHKE.

1. Haityiure HAMMEHBIITYIO OTJIUYHYIO OT HYJIS CUJIY TOKA, ITPOTEKAIONIETO B 3BEHbAX B 9TOM YUaCTKe
mern. OTBeT BbIpasnuTe B MA, OKPYTJIUB JI0 TIEJIOT0 UUCIIA.

2. Haityiure HambOJIBINIYIO CUJIy TOKa, NPOTEKAOIIEro B 3BEHbAX B 9TOM ydacTKe renu. [lomso-
JIAINAe TOK HjealbHble IIPOBOJa B COCTaB ydacTKa memnu He BxoasaT. OTBer BhIpasuTe B MA,
OKPYIJIUB JI0 TIEJIOTO YHUCJIA.

3. Haitiyiure MakcumalibHOE HAIPAKEHUE MEYK/TYy TMEHTPAJILHBIM y3JI0M U BEPIIUHAMU MTATUYTOJIb-
Huka. OTBeT BBIpA3WTE B BOJIBTaX, OKPYIJINB JIO IEJIOT0 UNCIA.

¢ (¢l (T 9e (1

4.1.12. (Bcepocc., 2023, M3, 10) IIkonbHUK coOpaJl «OUTH GECKOHEUHYIO» JIEKTPUIECKYIO Iellh,
COCTOSIILYI0 U3 OYeHb GOJIBIIOrO YHCJIa PE3UCTOPOB (CXeMa STOil Ienu mokasaHa Ha pUCyHKe). Fe-
JIN JIBUTATHCS BJIOJIb 9TOI CXEMbI CJIeBa HAIIPABO, TO TOCJIE KayKJIOTO €€ pa3BETBJIEHUS COIMPOTHB/IE-
HUE PE3UCTOPA, HAXOJIAIIETOCs BBIIIE TOYKKM PA3BETBJICHUsI, PABHO COIIPOTUBJIEHUIO PE3UCTOPA, HAXO-
JIATIETrOCs CJIeBa OT TOYKU PAa3BETBJICHUS, & COIMPOTUB/IECHUE PE3UCTOPA, HAXOMAIIETOCA HUXKE TOUKH
pa3BeTBJICHNUs, B JIBa pa3a 00JIbIe, YeM COIPOTUBJIEHUE PE3UCTOPA, HAXO/IAIIErOCA BBINIE TOYKN pas3-
BerBJIeHns. Hanpskenne ncrounnka B 9roit nenun U = 27 B. Haiiiure cuty Toka, TeKyIero depes
roriepevnoe cedenue 1posojia B Touke 1, ecim R = 20 Om. OTBer BbIpasuTe B aMIlepax U OKPYIJIUTE
JIO JIECATBHIX JIOJIe.
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4.1.13. (Bcepoce., 2022, M3, 10) DaeKTpudecKyio Ielb, cXeMa KOTOPOil n300pazkeHa Ha PUCYHKE,
coOpaJIi U3 9eThIPEX PE3UCTOPOB C CONPOTHBIeHNEeM 2 KOM KaxKIbIil, OTHONO PE3UCTOPA ¢ COITPOTUB-
jgenueM 1 kOwm, TPEX ujieaIbHBIX UCTOYHUKOB IMMTAHUS C HAIPszKeHusMu Ha BbiBojax 9 B u 12 B u

naeaJJibHbIX ITPOBO/OB.

2 kOM 2 kOMm
_E e

1 kOm
2 kOm 2 kOm
1
]

T 12B

I T- il

II hd II

9B 9B

1. Kakoit Tox mporekaer depe3 pesuctop ¢ comnporurierunem 1 KOm? OrBer BhIpazuTe B MA,

OKPYTJIUTE JI0 ACCATBIX JOJIEH.

2. Kaxkoit TOK mpoTeKaeT uepe3 UCTOUHUK IuTanus ¢ HanpsikenueM 12 B? OrTser Boipasute B MA,

OKPYIJIUTE J0 JIECATBIX JOJIEN.

4.1.14. («Pocamoms, 2022, 10) CortpoTHBJICHHUs] PE3UCTOPOB B IIEIIH,
cxeMa KOTOPO IoKa3aHa Ha PUCYHKe, JaHbl Ha cxeMe. 3BecTHO, UTO
cuJia TOKa BO BHemHeil renu coctasiger I = 6 A. Haittu cuny Toka,
TekyItrero 1o nepeMbrake AB, ot B k A. ConpoTusieHneM IpoBOIOB

npeHedpedb.

Ve-=1¢-=vds
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4.1.15. («Hadeorcda anepzemurus, 2015, 10) K 6arapee 1mocie10BaTe/IbHO MOIK/IIOUEHBI IePEMEHHbBII
PE3UCTOP U BOJIBTMETD. EC.HI/I COIIPOTUBJICHHE PESUCTOPa YMEHbIIUTDL BTPOE, TO IIOKa3aHUA BOJIBTMET-
pa BO3pacTyT BiBoe. Bo CKOIBKO pa3 M3MEHSATCs TOKa3aHUs BOJIBTMETPA 110 CPABHEHUIO C IEPBOHA-
YaJIbHBIMU, €CJIA €0 IOJAKIIOYNThL K Oarapee 6e3 pesucropa?

’ ‘uNIH4IIeheHOddon 5 ommHoHdRedd on eeed § 4 BOLehUIedA edIoNIdIr0g EMHRERMOI ‘

4.1.16. («Hadeorcda snepeemurus, 2023, 10) K 6arapee ¢ 9JIC & = 6 B moaxioanim mocenoBa-
TeJIbHO amMIiepMeTp U BoJbTMeTp. Korjga mapasiiebHO BOJIBTMETPY MOJIKIIOYIIA PE3UCTOP, MOKA3a-
HUsI aMIIEpMeTpa YJABOWINCH, a BOJbTMETPa — BIABOE YMEHBIIMINCH. ONpee/inTe UCXOAHbIE TOKA3a-
HUSI BOJILTMETPA.

4.1.17. («Pocamoms, 2023, 10) K ucTo9HuKy HOCTOSIHHOTO HanpsizkeHusi U TOJKIIOUAIH OECKOHEY-
HYIO TIeIIb OJINHAKOBBIX aMIIEPMETPOB, PE3UCTOPOB U BOJIHLTMETPOB. COINPOTHUBIIEHNE KazKIOTO aMIIep-
MeTpa 7, pesuctopa 3r, Boabrmerpa 1000r. Haiitu mokasaHusi 1mepBoro u BTOPOIo aMIIEPMETPOB, &
TaK:Ke CYMMY IIOKa3aHUl BCEX aMIIEPMETPOB U BOJIBTMETPOB.

AV whop ¢2g89 _ gy 499 _ ¢
n~- I-pro=°%-—(7 =1

4.1.18. (Oaumnuada K@YV, 2019, 10) B npecraBiieHHON Ha PUCYHKE JIEKTPUYECKOIT CXeMe C JBYMsI
OECKOHEYHDBIMHU TIETIOYKAMU COIPOTUBJIEHNN HANTH CHJIy TOKa Yepe3 CONpoTuBjeHue .

(I—gM)+y
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4.1.19. (Oaumnuada KDY, 2019, 10) Haiitu cuty Toka depe3 conporusjieue R B 1pejcTaB/IeHHON
Ha PUCYHKE 3JICKTPUYIECKOI cxeMe ¢ IByMs Pa3InIarolIMUC OECKOHEIHBIME IIEHOYKAMUI COIIPOTUB-
JICHU.

RX r r U r r Ry
3r||3r rR r 2r ||2r

4.1.20. (Oaumnuada KOV, 2019, 10) Ilpu nociieoBaTe IbHOM MOJKJIIOUEHIN JIBYX OJMHAKOBBIX Pe-
3UCTOPOB K UCTOTHUKY HAIPS?KEHUsT TOK ITOCTEIIEHHO CHUKAJICS HAYMHAS ¢ 5 A 710 yCTaHOBUBIIETOCS
snavenns 4,2 A. Kakos Oyjier ycTaHOBUBIIIIICSA TOK Uepe3 KayK/ IbIil 13 PE3NCTOPOB MPU TapaJLIe TbHOM
MOJIKJTIOYEHNN K TOMY Ke HCTOYHUKY? CUUTaTh, 9TO COMPOTUBJICHUE JTMHEHHO 3aBUCUT OT TEMIIEPa-

TYDBI.

4.1.21. («Dopmyaa Eduncmeas / «Tpemve mucauesemues, 2021, |
10) Cxema cocrout u3 ujeaynbnoii barapeiiku ¢ 9C U = 5 B, uje- ! L
AJIbHOTO aMIIepMeTpa, TPEX BOJBTMETPOB M PE3UCTOPA € COIPOTHB-
aerneM 10 Om (cm. puc.). Yemy paBHBI OKa3aHHs BOJBTMETPOB V) @9 <A>
u Vs, ecn ammepMeTp mokasbiBaeT 3Hadenue 0,1 A, a BosbTMmeTp Vi3
mokasbiBaer 1,5 B?

ITpumeuanmue. [IpoBona uieaabHbIE.

©
©

’ dq G‘z LAxeson edLoWLdIrog Qo ‘

4.1.22. (Unorceneprasn orumnuada, 2023, 10) U3 1ByxX BUIOB OJOBSHHO TPOBOJIOKH CJIEJIAJH [IPEJIO-
xpanuresu. [Tpososioka guamerpom d; = 0,2 MM 11aBuTCst (U IPEJIOXPAHUTENb PA3PhIBAET JIEKTPH-
YecKyto Iellb) TP TIpolyckanun depe3 Hee Toka [; = 1,8 A. IlpoBosioka muamerpom dy = 0,5 MM
IJIABUTCS TIpU TIporyckauuu Toka [o = 5 A. I1pu KakoM TOKe pa30pBeT Ielb MPEI0XPAHNTE/Ib, COCTAB-
JIEHHBIl U3 TOHKOI M TOJICTOI MPOBOJIOK OJMHAKOBBIX JIJTMH, COEIMHEHHBIX Napasuieabuo?! V3 mecaru
TOHKHUX U OJIHOU TOJICTOU ITPOBOJIOKM OJIMHAKOBBIX JIJINH, COEJIMHEHHBIX HapaJsiebHo? CIuTaTh, 4To
COITPOTUBJIEHUE TIPEJIOXPAHUTEIST MHOI'O MEHBIIE COITPOTUBJIEHUS TIEIIN.

14
V 8T = T[0T 'V 8¢ = ¥ 55

T
2P

T
P
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4.1.23. (Oaumnuada K@YV, 2022, 10) Unenrudnbie pe3ancTopbl MOJKIIOYAIOT K UIEaJIbHOMY HUCTOY-
HUKY HaIlpsiZKeHus (BO BCEX CJIyUasx OJMHAKOBOMY) B COCTaBe Ieleil, n300paskeHHbIX Ha PUCYHKAX A,
b, c. OTHolleHnsT 3HAYEeHNIT TOKA3aHUIT HIeaIbHBIX aMIlepMeTpoB B niensix b) u a) I,/I, = v = 1,25.
Haiiure orHomenne TokoB B 1iensax ¢) u a) I./I,. Bece Toku yKa3aHbl B yCTAHOBUBIIEMCSI DEXKUME,
3aBUCHUMOCTH COIIPOTUBJIEHUsI PE3UCTOPOB OT TEMIIEpATypPhl CIUTATH JUHEHHON, TEPMOINHAMUIECKHE
CBOICTBa BHEITHEH cpeibl BO BCEX CIYYasiX UAEHTUIHDI, COITPOTUBICHIEM COEIMHUTE/IHHBIX IIPOBO/IOB
peHeodpevb.

a) b) - c) H H
®<E j—@—@ D—E H—_H
— H—H

4.1.24. (Oaumnuada KDY, 2023, 10) Yerbipe 0JMHAKOBBIX PE3UCTOPA COEJIMHEHBI KaK ITOKA3aHO
Ha PUCYHKe (CM. DHC. a), U 3alasgHbl B IUJIEKTPUIeCKUil KyO ¢ BBICOKO TeIIonpoBOaHOCTHIO. [lo-
JIYUUBITUACSH YETHIPEXIIOIOCHUK TOJIK/TIOYAIOT C TIOMOIIBIO COSTUHUTETbHBIX ITPOBOJIOB, COITPOTUBJIE-
HIe KOTOPBIX MpeHeOpeKNMO MaJIO [0 CPABHEHHIO C COIPOTUBJIEHHEM DPE3UCTOPA, BO BCEX CIydadX
K OJIMHAKOBOMY HJI€AJIbHOMY MCTOYHUKY HalpsizkeHus. [Ipu nojkmodennn K kiaemmam A u B depes
ucrounuk nporekaer Tok I; = 2,00 A (em. puc. a). [lpn nmogkmodennn kK kiaemmam A u BC' — Tok
I, = 2,50 A (cm. puc. 6). Kakoii Tok Gyjier mpoTekaTh 4epe3 HCTOUHUK, €CJTH TOJIKIIOIUTh €r0 K KJIeM-
mam A u BC'D (cm. puc. B)? ConpoTuB/ieHre pe3sncTopoB 3aBUCAT OT TEMIIEPATYPHI IO JTHHEHHOMY
3akoHy. CIuTaTh, YTO U3-38 BHICOKOI MHTEHCUBHOCTH TEILJIOOOMEHA BHYTPH JHIJIEKTPUIECKOTO Kyda
[0 CPABHEHUIO C TEIIOOOMEHOM Kyba ¢ OKPYKAIOIIell cpeoil, TeMIIepaTyphbl PE3UCTOPOB MPaKTUIe-
CKU PaBHBI IIPU JIIOOOM BapHaHTe MOoJIK/IoUeHus. Temueparypa u npodue mapaMerpbl OKPY2KaroIei
CPEJIbI BO BCEX CJIyYadgX OJMHAKOBBI. Pajmarmonabiv TerioobMeHoM nipenedpednb. Bee Toku B 3a1ate
[O/IPA3yMEBAIOTCS YCTAHOBUBIIINMHUCS (1Uepe3 MPOJIOJKUTEIBHOe BPeMsT TIOCTe MOIKIIOIEHs ).

€8T~ oF

BC
6) i
I © LT LI
A BCD

4.2 BpluucjieHue cOIpoOTUBJIEHUI

,HOIIOJ'IHI/ITGJHDHI)IG 3a/Ja411 — B JIMCTKE Borancienne COIIpOTMB.}IGHMﬁ.
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4.2.1. (Bcepoce., 2020, 1119, 10) B cuenudukayuu pe3sucTopoB 1Mocjie 3Ha4eHlsi HOMUHAJIBHOIO CO-
IpoTHBJICHAA R yKaspBaloT Benunny gomnycka: £n%. Verunnoii 3HaYeHne COPOTUBICHUS PE3UCTO-
pa MOXKeT OTJIMYaThbCsd OT HOMUHAJBLHOIO, HO He 0oJiee, YeM Ha n mporeHToB. [lycrh Tpu pesucropa
C OJMHAKOBBIM HOMMHAJILHBIM conporusiaerneM 100 Om umeror gomyck +10%.

1. Haiiure MakcuMaJbHO BO3MOXKHOE 3HAUEHME COIPOTHBJIEHUsI IPU II0CJIEI0BATEIbHOM COEJIN-
HEHUU JABYX TakKuX pe3ucTopoB. OrBer ykaxkure B OM, OKPYIVIUB 0 TEJIOT0 IUCIA.

2. Haiijiure MUHUMAIBHO BO3MOXKHOE 3HAYUEHUE COIPOTUBJIEHUS MPU MAPAJLICTHBHOM COEINHEHUN
JIByX Taknx pe3nctopoB. Oreer ykaxkute B OM, OKPYIJIUB JI0 TI€JIOTO JHC/IA.

3. Haiijinre MUHUMAIHLHO BO3MOYKHOE 3HAUCHUE COMPOTUBJICHUS [IPU COEJUHEHUN TPEX TAKUX pe-
suctopoB. OTBer ykaxkure B OM, OKPYIJIUB JI0 IEJIOT0 UNCTIA.

’08 (¢ 'sv (z ‘oeg (1

4.2.2. (Bcepoce., 2021, M5, 10) DKcrnepuMeHTATOD CIIasii U3
16 0/IMHAKOBBIX CTEPKHEN KOHCTPYKIIUIO, OT/IAIEHHO HATTOMUHATO-
YO J[BE€ COEIMHEHHBbIE BepITUHAMK TupaMuibl. COMpOTHBIICHUE
KazkJI0To cTep:kHs paBHo R = 150 Owm.

1. Omupesenure cOMPOTUBICHUE KOHCTPYKITUU MEXK LY TOUKAME
A wu b. OTBet BbIpa3uTe B OMax, OKPYTJIUB JI0 [I€JIOTO TUC/IA.

2. Oupenenure HaIpszKeHne MexKay Toukamu A um B, ecim K B
ToukaM A u B NOAKIIOYNTD HAea/bHbI NCTOYHUK, HAIIPSI-
JKeHne Ha KJiemMMax koroporo paBao Uy = 14 B. OTBer BbI- b
pasuTe B BOJIbTAX, OKPYIVIATE JIO IeJI0r0 IUCIA.

6 (¢ top1 (1

4.2.3. («Pocamom», 2021, 10) U3 1poBoIOKH, COPOTUBJIEHNE €IMHUIIBI JIJTHHBI
KOTOPOIT PaBHO 2\, U3rOTOBUJIN KOJIBIO pajmyca K. 3aTem u3 Jpyroit mpoBoJio-
KU, CONPOTUBJIEHNE €INHUIIBI JJIMHBI KOTOPOW A, M3TOTOBUJIN JIBE TTE€PEKPEIIIH-
BaIOIIUECs ITOJT IIPSAMBIM YTJIOM JHAMeTPAJbHBIMI EPEMBIYKI 1 TPUKPETUIN K
koJibity. Haiitu comporusienne Kosbiia Mexkay Todkamu A n B. B

cutu9+8

__gtt¥ots _ gy
ux(gr+rv+e) q
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4.2.4. («Hadeorcda snepzemurus, 2017, 10) KsaapaTHas 11acTUHA 13 TOHKOTO MEJHOTO JINCTA Pa3-
pes3ana Ha JYeTbIpe OJIMHAKOBBIX KBaJjpaTa. e B ToUKe niepecedeHns pa3pe30B Bce MaJjible KBaIpaThl
COeJIMHUTD KarlIeil IPUIosi, TO COMPOTUBIIeHNe MexK Ty Toukamu A u B Gymer pasuo Ry (puc. 1). Ec-
JIX 3TU 2Ke MaJible KBa/IPAThl COEIMHUTDH YETHIPbMS KAILJIsIMU, TIOMENMEHHBIMU B TOYKAX IIepecedeHus
paspes30B co CTOPOHAME UCXOJHOIO KBaJIpaTa (puc. 2), T0o CONpPOTUBIeHnEe MexK 1y Toukamu A u B Gy-
Jiet paBHO Ry. Ilosyuennyto hurypy JAomoHUTETLHO pa3pe3aioT MO TVIABHBIM JUATOHAJISM, & 3aTeM
CKPEILIAIOT €IE YeThIPbMS KAIIAMU IIPUTIOF B TOYKAX ITepeceveHns Pa3pe30B ¢ IPAHUIIe UCXOIHOTO
kBajipata (puc. 3). Oupeennre B 9TOM cjiydae cONpoTHBIeHNEe MexK Ty Toukamu A u B. Paspess
[IOJTHOCTHIO U30JIUPYIOT YaCTH IJIACTHHBI APYT OT JPYTa, a COMPOTHUBJIEHNE MPUIOS MpeHeOPerKNMO
MAJIO.

puc. 1 puc. 2 puc. 3

TS0 — T =Y

4.3 MomHocTh TOKa

HomnoanurenbHble 3a1a91 — B JucTKe MOIHOCTH TOKA.
4.3.1. (Bcepocc., 2023, 1115, 10) Ha pucyHke 1moKa3aHbl CXeMbl Y€THIPEX JIEKTPUUIECKUX 1ereil. B

KaKOIl U3 HUX B JIAMIIOYKE 6y;L€T BbBIJIC/IATHCA HanOOJIbIIA MOIHHOCTB? WUcrounnkn HalIpAZKEHNA BO
BCeX IelldX maeaJJibHble U OJJUHAKOBbBIEC, PE3UCTOPLI U JITAaMIIOYKHN TaK>Ke€ OJMHaKOBLIE.

A b B r
I ,
_II— I 1
r— 19
X

N
-~ R - -
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4.3.2. (Bcepocc., 2020, M3, 10) B snekrpuueckuii camoBap moiHocTbio 600 Bt u B ssiekrpudeckuit
qaiitnuk MomHocThbio 300 Bt mHaymn Bojy. Eciim oJHOBpeMeHHO BKJ/IIOUYUTH 00a mpubopa B CeThb C
Hanpsikerarem 220 B, Ha KOTOpoe OHM PACCUMTAHBI, TO BOJIAa B HUX 3aKUIUT OJHOBPEMEHHO, Yepe3
4 MUHYTBI TIOCJe BKJIIOYEHUsI. DTH CaMOBap W YalHUK COEJIWHWIN ITOCJIeJ0BATETbHO W BKJIIOYMIN
B Ty ke ceTh. CONPOTUBJIEHUSI y HarpeBaTe/IbHBIX 3JIEMEHTOB caMoBapa U YailHUKa IMOCTOsIHHbBIE,
TEILIOOOMEHOM C OKPY2KAIOIei cpeoit MOYKHO MpeHeOpetb.

1. Uepes ckobKO BpeMeHHN 3aKUIUT Boja B camoape? OTBET BbIpasuTe B MUHYTaX U OKPYTJIATE
JIO TIEJIOTO YUCJIA.

2. Yepes CKOJIBKO BpEMEHN 3aKHUIHUT Boja B daifHuke? OTBeT BbIpasuTe B MUHYTaX U OKPYTJIATE
JIO TIEJIOTO YHCJIA.

6 (g ‘9¢ (1

4.3.3. (Unorcenepnasn orumnuada, 2022, 10) Korga B HACTOIBHYTO JIAMITY, PACCIUTAHHYO Ha PabOTy
B OBITOBO#I 9JIEKTPUUIECKON CETH, BCTABUJIN JIAMIIOUYKY HOMUHAJIBHON MomHocThio P = 60 BT, okaza-
JIOCh, 9TO B COEJIMHUTE/IbHBIX MIPOBOJIAX JIAMIIbI BhIJesgeTcsd MolHocTh P, = 10 mMBt. [Ipenebperas
COIPOTHUBJIEHUEM COEJIUHUTEIbHBIX IIPOBOJOB 110 CPABHEHUIO C COIMPOTUBJICHUEM JIAMIIOYKHU, HAWTH,
KaKasi MOIIHOCTH OyJIeT BBIIEJATHCS B COEIMHUTE/BHBIX ITPOBOJAX IPH HMCIIOJb30BAHUM JIAMIIOUKIN
HOMHHAaJIbHOI MotHOCcThio P3 = 100 Br.

3 id
LN QL7 = E;jzd =¥g

4.3.4. (Unorcenepnasn orumnuada, 2023, 10) Jlunus siekrporiepeiad mepeaeT 3J1eKTPOIHEPIHIO OT
9JIEKTPOCTAHIMK 1TOTpeduTemo. Ilorepu MONIHOCTH B JIMHUU COCTABIAIOTN); = 5% OT MOIIHOCTH,
noJrydaeMoii morpedbuteseM. Bo CKOJIBKO pas Hy:KHO U3MEHUTH HAIpsyKeHWe Ha BXOJle JIMHUU U CO-
[POTHUBJIEHUE MTOTPEOUTENA JIjI TOTO, YTOOBI IPU TOM Ke MOIIHOCTH, IOJIydaeMoil moTpeduTesieM,
CHUBUTD TIOTEPU B JIMHUK 710 7y = 1%7

o1z =1/t ot

4.3.5. («Hadeocda snepeemurus, 2022, 10) Onepatop, KOHTPOJIHPY-
fomuii pabory ruaporeneparopos Ha I'9C, 3aduKcupoBa m3MeHEeHe
CHJIBI TOKA Y€pe3 OJUH U3 TeHEePATOPOB, IPEICTaBJIEHHOE B BUJIE I'Pa- Io
duka. MorHocTb, oTaaBaeMast THIPOreHEPATOPOM B 3JIEKTPUIECKYIO

ceTh, B HaYaJbHLIA MOMEHT BpeMeHH cocrapisia Py = 120 MBT.

Ornpenenmure 3HEPTUIO, BHIpAOOTAHHYIO N€HEPATOPOM 3a BPEeMsi, PaB- L ]
Hoe 3tg, T1e tg = 1 gac. 9/IC remeparopa Bce BpeMsI OCTAETCA ITOCTO-
SIHHOI, BHyTpEHHEee COIPOTHUBJIEHNE TeHEPaTOpa IIPEHEOPEsKUMO MaJjIO tu
10 CPABHEHUIO C COINPOTUB/IEHIEM BHEIIHEN IIeIu. ' ;

o 2to 3t
h - LW OFZ

A LEKA

118



4.3.6. («Dopmyaa Eduncmeas / « Tpemve mucavesemues, 2022, 10) Y 2JeKTPUIECKOrO YailHUKA,
noTpebJisitoriero ot cetu ¢ HanpsizkeaueMm 220 B Tok B 10 A, BbIIIes U3 ¢TPOsi aBTOMAT OTK/TIOUCHUS.
Ompenenure, ¢ KaKoil CKOPOCTBIO BBIXOIUT Map W3 HOCHKA, JaitHUKa IIomasio 3 cv?. KITJI qaitauka
pasen 90%, a map U3 HEro BLIXOAUT TOJILKO Yepe3 HOCHK.

ITpumeuvanme. IlroTHOCTH HaCHIMEHHOTO BoOjsiHOrO mapa mpu Temieparype 100°C papHa
0,6 xr/m3, ynenbHag Temora napootpasopanus 2,26 - 10 Tk /kr. OTBeT jaiiTe ¢ TOYHOCTBIO JIO

0,1 m/c.

4.3.7. («Kypuamoss, 2022, 10) IlpaBuibHas TpeyroJibHas IPU3MAa, CO- F
OpaHHas U3 JIEBATU OJMHAKOBBIX IIPOBOJIOYHBIX OTPE3KOB, MOIK/II0UYEHA K
HMCTOYHMKY ITOCTOSHHOIO HalpsizkeHnst 3a Toukn A n B. Haiiinre orHOMIIE- b E
uue x = P/Pgp, tie P — TerioBas MOIIHOCTH, BBIJIEJISIONIAsICS Ha BCeil
npusme, a Pgp — TeloBas MOIITHOCTD, BBIIAEJIAIONIaLACA Ha oTpe3ke K F'. C
ogr="4 =x
A B

4.3.8. («Dopmyaa Eduncmeas / « Tpemve muicauesemues, 2019, 10) Topiisl TeIecKOMMIECKH pas-
JIBATAIONIET0OCS MUJIMHIPA CKPEILICHBI IIPY?KUHON, IMJIXHAD MOXKET HEOIPAHMYECHHO pPACTATHBATHCA
U C2KUMAThCA. B IMIMHApPEe MIealbHbIH Ta3, HArPEeBAEeMbI 3JIEKTPUIECKO 1EeNbIo U3 UCTOYHUKA, TO-
Ka 1 IBYX PE3UCTOPOB, CO@,Z[I/IHéHHbIX ITapaJijiIeJIbHO. BHyTpeHHee COIIPOTUBJICHHNE MCTOYHHKa PaBHO
COIIPOTUBJICHUIO KAsKJIOTO PE3UCTOPa. BO CKOJLKO pa3 M3MEHUTCS O0bEM IIMHJPA, €CJIU OIUH U3
PE3UCTOPOB TIEPErOPUT?

IIpumeuanne. umuuap HaxoauTCa B BaKyyMe, OTJada TeILIa MIPONOPIUOHAILHA YeTBEPTOI
cTerneHy abCOJIIOTHON TeMIepaTypbl COCYa U ILIOMAIM €r0 MOBEPXHOCTH.

CreHku cocylia TOHKHE, ILIOIIAIb TOPIOB MHOIO MEHBIIE ILIOMA I OOKOBOI MOBEPXHOCTH, JTMHA
HeJ1e(bOpMUPOBAHHOM MPY2KUHBI MHOTO MEHBIIIE JIJIMHBI COCY/IA.

’ eeed ¢O‘T 9 BOILUIITHONA WQLQO

4.4 SDKBUBAJIEHTHbII MCTOYHUK

ILOHOJ'IHI/ITG.HBHBIG 3a/Ja4911 — B JIUCTKE OKBUBAJICHTHBIH UCTOYHUK.

4.4.1. (Bcepocc., 2023, M5, 10) Dnexrpudeckas Helb COCTOUT U3 JECIATH OJMHAKOBBIX OaTapeek
¢ 9C FE; u BHYTPEHHHM COIIPOTUBJICHUEM 7| U YETHIPHANATH OIMHAKOBBIX OaTapeek ¢ D/1C FEy
U BHYTPEHHUM COIPOTHBJIEHHEM 7o. [Ipu cOopke 1enu OatapeiiKu paccTaB/IsdIn IIPOU3BOJILHBIM 00-
pasoM, HO BCerjia MOJIOKUTETbHBI TO0C («+») OfHON GaTapefiku COeMHSIIN ¢ OTPUIATETbHBIM
noJsiocoM («—») npyroii 6arapeiiku. /Ia dpparmenTa cxeMbl 3TOH 3JIEKTPHUYECKON e U300pazkeHbl
Ha pucynke. meanbublit BobsTMeTp V) mokasbiBaeT Hampsxkenne +1,5 B.
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1. Kakoe mampsizkenne (¢ yaéroM 3HaKa) IOKaxKeT mieaabHbIi BosbT™MeTp Vo? OTBer BhIpasure
B B, okpyriiuTe 10 necATBIX I0JIei.

2. Kakoe nampsikenue (¢ y96TOM 3HAKA) MMOKaXKeT WjieaabHbIH BojabTMerTp V3?7 OrBer BhIpasuTe
B B, okpyriute 10 necAThIX J0JI€it.

3. Kakoe Hanpsikenue (¢ y4éToM 3HAKA) MOKAXKET WJeasbHbI BobTMeTp V7 OTBeT BhIpasuTe
B B, okpyrimmTe /10 1eCATBIX JIOJIEH.

’9‘8* (¢ g'c+ (2 99— (1

4.4.2. («Kypuamoss, 2020, 10) Cxema comepxkut n sjgementos ¢ D/IC &, ..., &, u BHyTpeHHIMHI
COIPOTUBJIEHUSIMA T, ..., T, KAK MOKA3aHO HA PUCYHKE 1. DJIEMEHTHI C &, ..., &, U T1, ..., 'y
3aMeHd0T Ha ouH j1eMeHT ¢ D/IC & u BHyTpEHHUM CONPOTHUB/IEHUEM 7, KAK ITOKA3aHO HA PUCYH-
Ke 2, IIPU 9TOM MaJIEHNe HAIPSKEHUs Ha BHEITHEM DPE3UCTOPE HE MEHSeTCs ISl JII0OOTO 3HAYeHUsT

conporusyienns R. Haiiaure 3aBucumocts & ur or &1, ..., & U T, ..., Th.
(é)l "l
e
?;2 p)
4|| -
- — & r
— L ]
— — Il—:li
I é)ﬂ rn
——
R R
| | | S
Puc. 1 Puc. 2
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4.4.3. («D@opmysa Eduncmeas / « Tpemwve moicauesemues, 2020, 10) B nabope «HOHbBIi 3/1€KTPUK »
Bacg mamén MoTopuuK, TpU OJWHAKOBBIX OaTapeiikum m Habop npoBojoB. IlepempoboBaB Bce BO3-
MO2KHbBI€ BapHUaHTbI ITOAKJ/JIIOYCHNA 6aTapeeK K MOTOPYUKY, OH BbI6pa.H TOT, IIPX KOTOPOM MOITHOCTDL
MOTOpYMKa MaKcuma/ibHa — 15 Br.

Bcekope Bacs obrapy»kuj, aro Gatapeiiku mocreneHHo caisgrcd. 2Kesast, 9T00bI MOIIHOCTD MO-
TOpUYMKa BCE BpeMs OblLIa MaKCUMaJbHON, OH Iepecodpasl cXeMy POBHO B TOT MOMEHT, KOTIJa OITH-
MaJibHasl KOHCTPYKIIMS IOMEHSIach. 3aTeM IPUIILIOCh 9TO CIeIaTh emé pa3. Kakoit Oymer MOITHOCTD
MOTOPYHKA Cpa3y MOC/Ie BTOPOi mepecOOpKn?

ITpumeuanune. Conporurienune moropunka — 60 OM, HaUAJIBLHOE CONPOTUBJIEHNE DaTapeiikm —
20 Om. Brayrpennee comporusiienne 6aTapeiiku yBeININBAIOCH ITPOIOPIIUOHAIBHO MPOIIEIIIEMY de-
pe3 Heé 3apsny, I/1C barapeiiku HensMeHHA.

4.5 CoeanHeHNsI KOHIEHCATOPOB
,L[OHOJIHI/ITGJII)HI)IG 3a/a41 — B JIMCTKE COG,ZLI/IHGIII/IH KOH/JEHCATOPOB.

4.5.1. («Dopmysa Eduncmeas / « Tpemve moicavesemues, 2023,
10) Korna Kacbiv moHssI, 9T0 OKOHYIATETHHO 3a0bLT BOJIIEOHBIE
CJIOBa U U3 IEMePhbl COPOKa Pa3bOITHIKOB eMy yiKe He BbIOpaTh-
csd, y HEro OCTaBaJIaCh MOCJEIHSS HAJeXkKIa — IIO3BOHUTH OPAaTy,
qro0bl Astn-Baba namomumI emy Hy:KHBbIE cjioBa. OJHAKO Tejte-
don KacbiMa 1mokasbiBag KPpUTUYECKH HU3KHUI YPOBEHb 3aps/jia,
U 9TOOBI COBEPIIUTH 3BOHOK, HY?KHO OBLIO JI03APAIUTh €r0 XOTs
6b1 Ha 20 MAu. Cpemu cokposui meriepbl KacbiM HAIEN JIUIb
ojnnu nayspankoBblit Ni-Cd akkymysnsaTop ¢ HanpsizkenueMm 1,25 B
U TPU CyTepKoHeHcaTOpa (noHuCTOpa) EMKOCTHIO 20 O KaK JIbIil.
Kacbim cTast 3apskarh 3TU KOHJEHCATOPBI OT MAJIbYIMKOBOI0 aKKYMYJISITOPa, COEJIMHATh UX ITOCTIEIT0-
BATEJILHO U MOJK/IIOYATH K aKKYMYJIITOpYy Teedona.
Crombko pa3 KaceiMy TpuaETCs MOBTOPUTH Ty MPOIELypPy, 9T00BI Mo3BoHNTE An-Babe?

IIpumevanue. Hanpsikenne na akkymysgrope Tenedona pasao 3,6 B.

4.6 JlokaapHbIll 3akoH OMa

HomnonuuTenbHble 3aJa91 — B JucTKe JIokaabHabIi 3akoH OwMa.

4.6.1. («Dopmyaa Eduncmeas / « Tpemwve mucavesemues, 2021, 10)
B mnacruny B ¢dopme TpeyrosibHON MpuU3Mbl TOJMIMUHONE h = 1 MM,
OCHOBaHUE KOTOPOU — PaBHOCTOPOHHUN TPEYTOJIbHUK CO CTOPOHON
10 cm, TOK TI0JaéTCst PABHOMEDHO Uepes JiBe GOKOBbIe I'paHy (Ha KaxK-
ayio o Iy = 1 A), a orBoguTCs Uepe3 TPEThIo, TOXKE PABHOMEPHO
o Bceil e€ jymue. Yepe3 TpeyroJibHble OCHOBAHUS MPU3MbI TOK HE
IIPOXOIUT. KaKaﬂ TellJIoOBasd MOITHOCTD BBIJC/IAECTCA B IIJIACTHUHE, €CJIN
yJIeJIbHOE COTPOTHRIIeHNe €€ Marepruasa paBHo 1 Om - M7

g ceLi~=d
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4.7 Ilepexomubie mpornecchl B RC-iengax

HononauurenbHble 3a1a9n — B Jauctke Ilepexoanie poreccsr B RC-mersix.

4.7.1. («Iloxopu Bopobwvéeu, 2opu!s, 2020, 10) Yemy pasen KILJL 3apsijiku pa3psizKeHHOTO KOH/IEH-
caropa or akkymyssitopa? Kak uamennrest sror KITJT (yBeamaurces wim yMEHBITUTCS ), €CJIH KOHJIeH-
caTop y2Ke ObLIT IpeaBapuTebHo 3apszker! OTBeT 0ObICHUTD.

’ (rerengod oH) ( > % HIr9 04()C OIIIHOW M (WIGEOH O MIdOoHdEION oIl Irerrendod rdes) () < % HIrd 04()G OmII0g (040G = U

4.7.2. («Iloxopu Bopobwvésu 2opui!», 2020, 10) B cxeme, nzobpa-

e} —
JKEHHOW Ha pHUCYHKE, aKKyMYJIATOPHI OJMHAKOBBI, TIPUIEM BHYT- K2 K1 R
peHHee COIPOTUBJIEHUE KazKJIOr0 U3 HUX B 1. = 2 pa3a MeHbIIe CO- — —
nporuBeHns pesucropa. ConpoTuBIeHne COeMHUTEIBHBIX IIPO- T T c

BOJIOB, a TaKKe MHJYKTUBHOCTH U €MKOCTh KOHTYpa C aKKyMYy-
JigTopamMu npeHedpekumo MaJibl. [locse 3ambikanust kiroda K1
B PE3UCTOPE BbIJIEJIMIOCH KOJIUIECTBO TEIIOTHI ()1 = 2,56 MJ[xK.
Kakoe Ko/JIm4ecTBO TEIIOTHI BBIIEIUTCA B PE3UCTOPE, €CJIM 9epe3 HEKOTOPOe BPEMsI IOC/Ie STOIO 3a-
MKHYTh K109 K 27

(0]

4.8 HeauHeliHble 3J1eMeHTbHI

HonosauTenbHBbIE 387891 — B JINCTKAX
e BoJsibT-aMiiepHasi XapaKTepUCTUKA

e Henmmneiinnie s1eMeHTDI

4.8.1. («Hadeowcda anepeemurus, 2022, 10, 11) AHOI n KaTOJ BAKyyMHOIO JIMOJA MPEJCTABIISIOT
co00i1 IIOCKOIapaLIe/bHbIC IJIACTHHLI, KOTOPbIE HMOJKIIOUEHb K MCTOYHHUKY IIOCTOSHHOIO HAIIPS-
JKeHIs 4Jepe3 peocTarT. 1Ipu M3MeHeHnN CONPOTHBIICHNS PeoCTaTa HAIPAXKCHNE Ha JINOJIE CBA3AHO C
cut0it Toka B nenn BoipaxkenueMm U = C'V/12. Kak M3MeHUTCs Ul TaBIeHUsT 3JIEKTPOHOB O MOBEPX-
HOCTb aHOJIA, €CIM HAIPSKEeHHe MEeXKJy IJIACTUHAME YBEJIUYUTh B 3 pasza’? HadaabHoll CKOPOCTBIO
9JIEKTPOHOB ITPpeHeOpeYb.

(6]

4.8.2. («Iloxopu Bopobwvéen 2opwi!», 2023, 10) Henuneitubiii snement, BAX koToporo nokasaHa Ha
PUCYHKE, TOJAKJIIOUUIN K UCTOYHUKY HOoCTOosiHHOIO TokKa ¢ D/IC 6 B 1 BHyTpeHHUM COIPOTHUBJICHUEM
0,5 Om. Kakyio MOIIHOCTb 9TOT 3JIeMEeHT OyJIeT HOoTPeO/IsITh OT UCTOTHUKA !

1g91=d
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4.8.3. («Iloxopu Bopobvéso. 2opui!», 2023, 10) DJ1C ucrounnka HOCTOSTHHOTO HANIpsizKeHus & = 24 B,
a ero BHyTpeHHee conporuBeHne r = 3 Om. K 370My MCTOYHUKY MOJKJIIOYMINA, COTUHUB TTapaJ-
JIeJILHO, pe3nucTop ¢ comporusiaenueM R = 3r = 9 OM M HeJUHEHHDIA 3JI€MEHT, BOJLT-aMIepHast

V38U
r

XapakTePHUCTHKa KOTOPOro omuckiBaeTcst BoipazkenuneM [(U) = avU = . Haiimure momHocTH,

orpedisieMble PE3UCTOPOM U HEJIMHEHHBIM 3JIEMEHTOM B 9TOMH CXeMe.

1 17 = S5 = Mg u g 6ot = T5¢ = ¥d
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I'maBa 5

Onruka

5.1 C(CBeToBbIE JIyun

,HOHOIIHI/ITGJH)HBIG 3ala4ll — B JIUCTKE CseroBble JIy4du.

5.1.1. (Bcepoce., 2023, M3, 10) HenoBek IpOXOAUT Ha HEKOTOPOM PACCTOSHUN OT (DOHAPHOTO CTOJI-
0a, JBUrasiCh 110 POBHOI MOPU30HTAJILHOI ILIONIAIKe BIoJIb mpamoii. Ha crosbe ropur nmammna. Kak
Oy/IeT MeHAThCSI pa3Mep TeHH T'OJIOBBI Telexo/a IpHU ero yaaJeHnn oT (poHaps !

1. ymenbmmarbcd;
2. ocTaBaTbCd HEM3MEHHDBIM;
3. yBeJIMYMBATHCH;

4. OTBET 3aBUCUT OT COOTHOIIEHUS PA3MEPOB I'OJIOBLI U (DOHAPSI.

5.1.2. («Bydywue uccaedosameau — bydywee nayku», 2016, 10) Ka-

MEHBb OpOIIEH €O CKOPOCTHIO Vj IO/ YIVIOM (r K TOPU3OHTY HABCTPETY

COJIHEYHBIM JydaM (cM. puc.). depe3 Kakoe BpeMsi CKOPOCTb, ¢ KOTOPOi ///
TEHb OT KaMHsl JBUKETCS 0 3eMJIe, OKAYKETCs PABHOW CKOPOCTH KAMHS ! g ‘l/ /
Haiitn MakcumaJibHy10 CKOPOCTH T€HH. YCKOpPEHUe CBOOOIHOTO MaJIeHUs ¢ o

CUNTATH U3BCCTHBIM. r'77 77777

’ 0800 0g = X®Wy 6 /outs 0 =1

5.2 OTpaxkeHnue cBeTa. 3epKaJio

HomnonauurenbHble 3a1a9 — B Jauctke Il1ockoe 3epkalio.

5.2.1. (Bcepocc., 2022, 1115, 10) Touednblit HCTOYHUK CBETa PACIIOIOXKEH HA PACCTOSIHUA 1 METp OT
IJIOCKOTO 3epKasia. He Tporasg ncTOYHMK, 3€pKaJIO TEPEJIBUTAIOT TaK, 9YTO PACCTOSIHUE MEXK/Iy UCTOY-
HUKOM U 3€PKaJIOM yBeJIMINBAaETCs B /IBa pa3a, IIPU 3TOM IIJIOCKOCTb 3epKaJjla OCTAETCs I1apaJlieIbHON
CBOEMY IlepBOHAvYaILHOMY TOJI0KeHUI0. HaiiinTe paccTossHue MeKTy HOBBIM U ITEPBOHAYAIBHBIM I10-
JIOZKEHUSMU M300parKeHusl.

1. 50 cm;
2. 1 M
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3. 2 M

5.2.2. (Bcepocc., 2023, 1115, 10) Touednblit HCTOYHUK CBETa PACIIOJIOXKEH HA PACCTOSIHUU 1 MeTp OT
IJIOCKOTO 3epKasia. He Tporasg ncTovHMK, 3€pKaJIO TEePeBUTaloT TaK, 9YTO PACCTOSIHAE MEXKIy UCTOY-
HUKOM U 3€pPKaJIOM yMEHbIIaeTcsd B J[Ba pa3a, IIPU 3TOM IIJIOCKOCTh 3epKaJjla OCTaeTCs IapaJliebHON
CBOEMY IlepBOHAYaIbLHOMY TOJIOKeHNI0. HaiiinTe paccTossHue MeKTy HOBBIM U ITEPBOHAYATHHBIM I10-
JIOZKEHUSMU M300parKeHusl.

1. 25 e
2. 50 cM;
3. 1 wm;

4. 2 M.

5.2.3. (Bcepoce., 2022, 1119, 10) I110cKoe 3epKaJio JBUKETCsSI OTHOCUTEBHO KOMHATHI CO CKOPOCTHIO
2 M/c B HaIpaBJIEHUH, TIEPIEH UKYIISIPHOM JIOCKOCTH 3epKaJia. VICTOUHUK CBeTa JIOrOHSIET 3ePKAJIO,
JIBUTAsICh OTHOCUTEJLHO KOMHATBI CO CKOPOCTBIO 3 M/ C TaKzKe TEePIEHIUKYIISIPHO IIJIOCKOCTH 3€PKAJIA.

1. C Kakoif CKOpOCTBIO JBUKETCSI N300paskeHne NCTOYHUKA OTHOCHTEILHO KOMHATh! OTBeT 1pu-
BeJIUTE B M/C, OKPYIJIMB JIO IEJIOT0 YUCIIA.

2. BepHo /1, 9TO CKOPOCTU M300parkeHns U 3epKajia OTHOCUTETLHO KOMHATHI COBIIAIAIOT 110 Ha-
[IpaBJIEHUIO !

3. Ilpu Kaxkoit CKOPOCTH MCTOYHUKA OTHOCUTEIHHO KOMHATHI M300parkeHne ObLI0 Obl HEIIOIBUKHO
OTHOCHTEIHHO KOMHATHI! OTBET MPUBEIUTE B M/C, OKPYIJINB JI0 TIEJIOTO IHCJIA.

’17 (¢ ‘ondos (g ‘1 (1
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5.2.4. (Bcepoce., 2023, 1119, 10) Bacuiuca IIpekpacHast crouT B yrity KBaJ-
paTHON KOMHATBHI CO CTOPOHOW D METPOB M BHUMATE/JIHLHO PACCMATPUBAET OT-
pazkKeHnsl CBOEro JIAIA B IUIOCKHUX 3epKasiaxX, HOKPLIBAIOIIUX OT IOJIa 10 II0-
TOJIKA HOJIOBUHY KarKJIOH M3 JIBYX COCEJIHUX BEPTUKAJLHBLIX CTEH KOMHATLI
(cM. pucyHOK, BUJL CBepXy ). Pasmep Jmiia JIeByIIKE HAMHOTO MEHBIIIE CTOPO-

HbI KOMHATBHI. v
B /

1. CKOJIBKO CyIIecTBYeT Pas/JIMIHbIX n300parkeHuii nma Bacuaucol B 3ep-
kastax? B kadecTBe oTBeTa IMpUBEIUTE IE/I0€ THCIIO.

2. Cko/bKO m300pazkeHuil CBOEro Jimia BUJIUT B 3epkajiax Bacuiuca? B kadecrBe orBeta mpuse-
JIATE TIeJI0e IUCIIO.

3. /leBymnika Havdaja JIBUTATHCA BJIOJIb JIMArOHAIN KOMHATBI, UJd B €€ ITPOTUBOIOJIOXKHBIA YO
co ckopocthio 0,5 M/c. C Kakoit CKOPOCTBIO TIPUOINZKAIOTCS JAPYT K APYTY Te JBa N300paKeHMs,
KOTOPBIE PACIIOJIOKEHbI O1ike Beero K Bacusmice? OTBeT BbIpasuTe B M/C, OKPYIJIUB JIO IEJIOr0
IUCTA.

4. Yepes kakoe BpeMs 1I0C/Ie Hava I JIBUKEeHNs Bacumca yBUIUT Bee cBou n3obpazkerus! Oreer
BBIpA3WUTE B CEKYHJAX, OKPYIJIUB JI0 IIJIOTO THCIA.

]L(vft(sft (358(1‘

5.2.5. (Bcepocc., 2021, M3, 10) TopusoHTaIBHBIIH O ClIETIHATb-
HOIl KOMHATBI ITPEJICTABJISIET COOOW PABHOCTOPOHHUIT TPEYTOJIb-
HUK (CM. PUCYHOK — BH/I CBepXYy ). Ha BepTHKAJbHBIX CTEHAX KOM-
HATBI 3aKPEIIEHbI TIPIMOYToJibHbIe 3epKaio (3) u kapruna (K).
Ix BBICOTBI paBHBLI BHICOTE CTEH KOMHATHI. KapTuHa M 3epKaJio
UMEIOT OJIMHAKOBYIO IUPUHY, KOTOpas COCTABJSET 1/3 OT JJTHHBI
CTOPOHBI TPEYrojbHUKa. KapTuHa pacrosiozKeHa BIPUTHIK K O-
HOMY U3 YIJIOB KOMHATBI, & 3€PKAJIO PACIIOIOKEHO TOYHO ITOCEPE-
JquHe apyroii crennl. Toukn 1, 2 u 3 HAXOAATCA Ha OMCCEKTPHCAX
COOTBETCTBYIOIIUX YIJIOB HEJAJEKO OT BEPIIUH TPEyroJbHUKA, &
TOYKa 4 — B IEHTPE TPEYroJabHuKa. VI3 KaKnx TOYeK BHYTPH KOM-
HATBI MOXKHO YBHUJIETD IEJIMKOM U CaMy KapTHHY, U €€ n300pakeHue”?

1. 1Tu 2;
2. 1u 3;
3. 1u4;
4. 2m 3;
5. 2mu4;

6. 3ud4.
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5.2.6. (Bcepocce., 2021, M3, 10) [Ba miockux 3epkaja o0pa3yror
IPSIMOiT ABYTPAHHBII yroJ1, pebpo KOTOPOro MepHeHIuKYIAPHO ILI0C-
KOCTHU PUCYHKa. B IIJIOCKOCTU pUCYHKa BJIOJIb HyHKTHpHOﬁ JIMHUW JIBU-
JKeTcsl ICTOYHUK cBeTa S co ckopocThio V. PaccmoTrpum JiBa n3obpa-
JKeHHS NCTOYHUKA, KOTOPBIE TOJIYIal0TCA B PE3Y/IbTaTe ero OJHOKpaT-
HOTO oTpakeHus B 3epkasiax 1 u 2. OaHO U3 3TUX U300parKeHuii I1B1-
JKETC OTHOCUTEJIBHO JPYTOro M300parKeHusi CO CKOPOCTBIO, MOJLYJTh
KOTOPO# paBeH HEKOTOPOMY 3HAYEHUIO U.

1. Haitnure orromenue u/V . OTBeT OKpyrjuTe 0 IEJI0r0 YuCa.

[IycTs yron Mexk 1y IMyHKTUPHON JIMHMEN 1 3epKajamu paseH 45°. Pac-

CMOTPUM JIBa N300pazkeHus ucTounuka. [lepBoe — mosydennoe B pe3ysbTaTe OJHOKPATHOTO OTPaKe-
HUS B 3epKaJjie 1, Bropoe — IOJyYeHHOe B pe3y/ibTaTe JIBYKPATHOI'O OTPayKEeHUs OT CUCTEMbI 3epPKaJl
(BHAUAJIE OT 3epKasa 1, a 3aTreM — oT 3epkaja 2). OJHO n3 9TUX M300paKEeHUil JIBUKETCS OTHOCH-
TEJIBHO JIPYTOT0 M300parkKeHnsl CO CKOPOCTHIO, MOJYJIb KOTOPOIl paBeH HeKoTopoMmy 3HavdeHuio U.

2. Haiigure ornommenne U/V. OTBer OKpyImTe J0 JECATHIX JOJIEI.

v'1 (2T (1
5.2.7. (Hnorcenepran oaumnuada, 2023, 10) st npeoTBpalietus CTOIK-
HOBEHUIl CyJIOB € 3eMJiell B HOYHOE BpeMsl CYTOK Ha Oepery Mops CTaBsT A
MasK¥, KOTOPbI€ JOJIZKHBI IIPEIYIIPEIUTh KOpadu 00 omacHOM IPUO/IIKe-
nun K cyme. Hambosee a3cbdeKkTuBHO Takme Masgku pabOTAIOT, €CJIu OHU S 0’
JTAIOT TPEPBIBUCTHIN CBETOBOW CUTHAJ. PaccMOTpuTe CIIeIyIONIyIo MOJIETb ¥

MCTOYHMKA CBeTa JJIs TaKOro Masika. HermoiBuzKHbBIM TOYeYHbIT NCTOYHUK
cera S Haxomaurcsa Ha paccrosiaun d = 50 cM or 3epkana AB (cM. pu-
CYHOK). 3epKaJjio Bpalllaercss ¢ YIJIOBOil CKOPOCTBIO w = 1 paji/c BOKpYT B
OCH, TIEPIIEHIUKYISIPHON TIJIOCKOCTA PUCYHKA M ITPOXOJIAIIEil depe3 cepejin-

Hy 3epkaja (depe3 Touky O Ha pucyHke). HailTu cKopocTh W ycKOpeHHe

n300pazkeHns NCTOYHUKA B 3epKaJle.

’Zo/w T=P =D D/N T =pmg=q

5.2.8. («Hadeotcda anepeemurus, 2015, 10) Yaammecs Jluness Ne1502 npu MOU BeicTynamm Ha
HayJIHOI KOH(EPEHIINN IKOJHHUKOB C JIOK/IAJ0M O pe3ysbrarax cBoeil paborel. OHEM UCCIIeI0BaAH
oTpazkaTeJIbHbIe CBOICTBa OeJI0ro MaTepralia, i3 KOTOPOro N3roTaB/INBAIOTCs SKPaHbl B KHHOTEATPaX.
Yuarpecss oOHaApPYKUJIU, YTO CBOMCTBa MaTepuaJia ONTUMU3UPOBAHDI JIJIsi MUHUMA3AIUU [I0OTEPh [IPK
orpazkeHnn csera. [lociie oKIaa Npejcearesib KOpU KOH(PEPEHIMNA 3a/1aJ1 JIUIEHNCTaM BOIIPOC:
«Yro Merraer ¢iienarh 9KpaH 3epKaJibHBIM, BEJIb IIPU 3TOM IIOTEPU CBETa OY/YT 3aBEJOMO MeHbIe? ».
Yuaamuecst MoIyduIi JUIJIOM 1 CTeleHn, IOTOMY 9TO OTBETHJIM Ha BOIIPOC COBEPIIEHHO MPABUILHO.
Yro orBeTHIN IIKOJIBLHUKY TIpejceaareio kiopu! Kak Bel 00bsgCHATE UX OTBET?
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5.2.9. («Hadeorcda smepzemurus, 2021, 10) Kaxueiit rox crygearst HUY «M3Ws», yuacrauku
TYPHUCTUIECKO-TIONCKOBOTO KJ1yba «['OpU30HT», OTIPAaBIAIOTCS B TOXO/bI IO PA3HBIM MECTaM HAaIlei
crpanbl. CBon (OTOPEnopTarkKu OHI MTOKA3BIBAIOT Ha BBICTABKAX B (hoiie TIABHOTO yIeOHOTO KOPILYCA.
Ha sToMm cunMke n3obparkeHa ropHasi BepiinHa, cdororpacdupoBantasi ¢ bepera ozepa. Kak ompee-
JINTD, TJIe PACIOJIOKEHO OTparkKeHue TOpbl B BOJIE: Ha BepXHEH MU Ha HEXKHEH JacTu (POTOCHUMKA?!
OObsIicHUTE CBOI OTBET IPHU MOMOIIH I'PAUIECKUX ITOCTPOEHU CBETOBLIX JIyUeil. fIpKOCThb, 9eTKOCTD
U KOHTPACTHOCTH BEPXHEN U HUXKHE MOJIOBUHBI (poTOorpadun OMHAKOBHI.

‘ HUILOCh POHMKUH g oHoxoIromoed suHoKed.LO

5.2.10. («Hadeoicda snepeemurus, 2017, 10) Yuammecs Jlumes Ne1502 npu MU, 3armmasics Bo
BpeMsd JIeTHell IpakTuKu B Jgaboparopun Kadeapbl (DU3UKH, SKCIEePUMEHTAILHO H3YYaad 3aKOHDI
reoMeTprueckoil ontuky. IIIKOIBLHUKY HAILIM B JIA0OPATOPHUHU IIOJNPOBAHHBII MeTaIMIecKUil map
u (oHaApb, CO3MAIONIMI HapasLIe/JbHbI OIHOPOIHBIA IIy4OK CBETa JUAMETPOM, PABHBIM IHAMETDY
mrapa. Hampasus ¢BeTOBOII IIy4OK CTPOro FOPU30HTAJILHO CJIEBA HAIIPABO, JIUICUCTHI IIOIBECHIIN AP
Ha HUTH TaK, YTO €ro LEHTP OKa3aJICsd Ha OCH IIyYKa. B KaKOM HaIIpaBJICHUH HIAp OTPA3UI 0OJIbIIe
cBeTa: BJIeBO mau Bupaso? OGOCHYiTEe CBOiT OTBET HEOOXOAMMBIMU MOCTPOCHUSAMUI U PACTETAME.

‘ odgednd U ‘0gaIrd U OHOMBRHUTO MhAI OJOHTOXOU Logd Loeskedro dem

128



5.2.11. (Oaumnuada K@YV, 2021, 10) B BbicOKuii nunHp, AuaMeTp JHa KOTOPOro d, HAJTUTA PTYTh.
Huimaap packpyduBaOT ¢ yIJIOBOH YacTOTOH w BOKPYT OCH, IMPOXOJISINell depe3 1eHTp. B pe3yiib-
TaTe MOBEPXHOCTh PTYTH B pa3pese (IUIOCKOCTHIO, cojiepzKalneil och) npuHuMaeT ¢hopmy mapaboJibl,
BepInHA KOTOPOil Kacaercs gHa. He octanaBimBasg MUJINH/D, BEPTUKATHLHO CBEPXY HA HETO HAIPaB-
JISTIOT JIa3ePHBIH J1yd. JIyd JBaK/Ibl 0TpazkaeTcst OT MOBEPXHOCTU PTYTH Ha OJIHON BBICOTE U BBIXOIUT
BePTHKAJIBHO BBepx. Haiiaure, B Kakyl TOYKY (paccTOsHHE JI0 OCH W BBICOTY HaJi YPOBHEM JIHA)
HY?KHO HAIIPABUTD JIY4, 9TOOBI HAOJIIOJATH TAKOE sIBJICHUE.

~ w &
ql >t

5.3 IlpenomiyieHue cBeta

,ZLOHOIIHHTGHI)HBI@ 3aJla4l — B JIUCTKE 3akon IIpeJIOMJICHU .

5.3.1. (Osumnuada KDY, 2021, 10) Ydenble U3roTOBUJINA IPO3PAIHYIO CMECHh U 3aJIUIH €€ B OIPOM-
Helil akBapuyM. OKa3a/I0Ch, 9TO HOKa3aTe/Ib IPEIOMICHH CMECH JIMHEHO YBEIMIUBACTCSA C TIyOn-
HOI1. Y TIOBEPXHOCTH OH PaBeH N, a Jlajlee YBeJIMINBAECTCA HA BEJIUYUHY 7Y € KaxKJIbIM MeTpoM. Ha
JIHE aKBapHyMa IMOMECTUIIN MAJIeHBKUiT J1a3ep, Jyd KOTOPOro HAIIPABJIEH IO/ YIJIOM (@ K BEPTUKAJIH.
Haiinre MunumasibHyto riybuny h 1o KOTopoii mpoiiaer 3ToT Jjiyd, eciu Bes riryouna akBapuyMa H.

0>u—ous (u+ Af) uros 40:1{HDHISH+W:1{

5.4 IlosHoe oTpakeHue
Z[OHO.HHI/ITG.HBHBIG 3aJa4911 — B JIUCTKE HOJ‘[HO@ OTpazKeHue.

5.4.1. («Hadeoscda snepzemurus, 2019, 10) B naboparopun BOJOKOHHOI M WHTErPATbHON ONTUKE
kadeaper Pusukn um. B. A. Pabpukanra HITY «MDU» uccieayores XapaKTepUCTUKNA OIMTOBOJIO-
KOHHBIX Kabeseii. I3 Mpo3padHOro MaTepuasia ¢ IOKa3aTeleM MPeJOMIIEHHs N = \/2 M3rOTOBIICHA
JUTMHHASA TOHKasg HUTH KPYTOBOI'O IONEpevHoro cevdenus. Ha e€ ToprieByio moBepxHOCTD MajaeT CBe-
TOBOII JIyd IO/ HEKOTOPBIM yTJIOM K ocu HUTH. [Ipm KakoM MaKCHMaIbHO BO3MOXKHOM 3HAYEHUHN STOTO
yrja Jiyd IpoiijaeT 1o cBeToBoy 0e3 ocabsenus? [loscHuTe Bamn oTBeT.

’ BUHOI'RII 9IrIA WOQoIlr ndil BUHOI'QRIrD0 €99 Iorgodin Lod))
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https://mathus.ru/phys/prelozak.pdf
https://mathus.ru/phys/polnotrazh.pdf

5.4.2. («Iloxopu Bopobvésw, zopu!s, 2020, 10) Ha ocHoBaHuMe mpo3pavdHOii
PaBHOOEIPEHHON TPU3MBI MTaJIa€T HOPMAaJIbHO Y3KHIl IyYOK TapaJslie/IbHbIX
CBETOBBIX JIydeil. YTOJI P OCHOBAHUU TPU3MbI ¢ = 65°, mokasareb Ipe-
JoMJeHus ee MaTepuasa n = 2. [loxg KakmMm yriom K mepBoHAYaIbHOMY Ha-
[IPABJIEHUIO BBLIH/yT U3 MPU3MbI JIBa HanboJiee ApKUX IydKa! YUTUTe, UTO
[P HOPMAJILHOM TJICHUU U3HYTPHU Ha JIIOOYIO IPAHb IIPU3MbI HAOJIIOAETCs
U IPOLISIINN, U OTPa’KEHHDIN JIy4u.

006 = G0 mirm 267 & (,0g WIS g) UISOIR — (08T = & {,hg & (oG WIS g) uIsore — .69 = I

5.5 Oobmaga dopmyiia JUH3BI

JomnotaATeIBEBIE 331840 — B JjucTke O01mast hopmy/ia JTUH36L.

5.5.1. («Hadeowcda snepeemurus, 2015, 10) VI3 Kycka cTeK/a U3rOTOBJIEHBI TPU TOHKHUE JIMH3BI OJI-
HOT'O M TOI'O Ke JuameTpa. Kcm clIoKuTh JTUH3bI BILIOTHYIO JPYT K JAPYTy 0€3 BO3YIIHBIX 3a30PO0B,
TO OHM O0Opa3yIOT IJIOCKOIAPAJIEIbHYIO IIacTUHY. /JluamMerp roJyduBiieiicsa mIacTUHbI paBeH Jiia-
MeTpy JIMH3, ONTHYeCKNe OCU JIMH3 coBIaaioT. 3BecTHO, 9TO (POKyCHOE paccrogHue JuH3 1 u 2,
CJTIO?KEHHBIX BMecTe, paBHO Fio = 10 cm, a a3 2 U 3, CJIOKEHHBIX BMecTe, paBHO Fhy = 2.5 cM.
Ornpesiesure (GOKYCHOE PACCTOSTHNE KarKJI0# JIMH3BI; HAPUCYHTE 9TY CHCTEMY JIMH3 U YKaXKUTe, KaK1ue
U3 9TUX JINH3 cOOMpAroIe, a KaKie pacCenBaroIue.

’wa 0T— =8 ‘MO g =3 ‘MO Gg'‘g— = Iy ‘

5.6 Cucrema AByX JIMH3
,L[OHOJ'IHI/ITGJHDHI)IG 3a/Ja41l — B JIMCTKE CI/ICTCl\Ia JABYX JIMH3.

5.6.1. («Kypuamoss, 2022, 10) Onrudeckas cucTeMa COCTOUT W3 MCTOYHUKA, HAXOJAIIETOCST Ha
IJIABHOM ONTUYECKON OCH, COCTaBHOMN JIMH3BI U coOuparomieil JTUH3bl ¢ (POKYCHBIM paccTosinneMm F.
Ornruyeckne OCH COCTaBHON M coOMparomieil TMH3 COBIIaIai0T. BepxHsis MOJOBHHA COCTABHOM JIMH3bI
[IPEJICTaBJIeT COOOM MMOJIOBUHY PaCCEUBAIOIIEH JTUH3BI ¢ (DOKYCHBIM PACCTOAHUEM F' HUXKHSS MOJIO-
BUHA — IIOJIOBUHOI cobuparomeil TuH3bI ¢ (poKycHBbIM paccrosinneM F'. Paccrognue or oObeKTa 10
coctaBHOW JiMH3BI a > F'. Paccrosnue mexty nunsamu paBao R. Haiijinre paccrosinve oT oObeKTa
JIo cobuparorieil JUH3bI, IPU YCJIOBUU UYTO PACCTOAHHME MEXKJy JUH3aMu R — MakcuMaJjbHOe BO3-
MOXKHOE PacCTOSHUE, IMPU KOTOPOM CHCTeMa JIMH3 (hOPMHUPYET JiBa AEHCTBUTEIHLHBIX M300paskKeHus,
HaXOOsInXcs Ha onTudeckoit ocu. F' = 10 cMm, a = 30 cm.

F F

a R

_ _d-"
WO 6T = —i=ree +
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https://mathus.ru/phys/genformulin.pdf
https://mathus.ru/phys/dvelin.pdf

5.7 JIuH3a m mmjacrTmHa

,HOHOIIHI/ITGJH)HBIG 3aladll — B JIUCTKE JInnza n mracTuHa.

5.7.1. («Kypuamoss, 2023, 10) Kpyrosoii numsap a0t S = 70 ¢M 3aKPBIT € JIEBOIO TOPIIA TOH-
KO TIJIOCKOBBIITYKJIOM JIMH30H L, 0OpaIénnoil miocKoil cTOpoHO BHYTPL IUIUH/Ipa. [raBHast onTu-
JeckKas OChb JIMH3BI COBIA/IAET C OChIO IMUINHIPA, (POKYCHOE paccTosdHUe JTUH3BI B Bo3ayxe F' = 20 cMm.
[IpaBbrit TOper MIWIMHIPa 3aKPBIT SKPAHOM B, M3rOTOBJIEHHBIM U3 TOHKOIO MaTOBOI'O CTeKJa. BHYyT-
pu nmauHap 3arnosHeH Bogoit. [lokazarenb mpesomiieHns BOJBI OTHOCUTENIHHO BO3ayxa n = 1,33.
CiieBa OT JIMH3BI, TEPIEHIUKYIAPHO €€ OMTUIECKON OCH, PACIIOJIOXKEHA TOHKAS CBETSIIASICS CTPEJ-
Ka BbIcOTOI h = 15 MMm. V300parkenue cTpesiku MOJTydeHO Ha MATOBOM 3Kpane. Haiiaure BbICOTY
nzobpazkenus crpeskn H. OTBeT BbIpa3uTe B MIJITUMETPAX U OKPYTJIUTE JIO JIECATHIX.

L B
hT n

ng‘vz:(t—%“)q:H‘
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