ONIMMNUNALAA WWKOJ/IbHUKOB «Po6odect» no PUSUKE
3AK/NIIOYUTE/IbHbIN (PUHAJIbHBIN) 3TAN 2024 roaa, TEOPETUMECKUIA TYP
BUNET Ne 07 (9 knaccbi): BO3MOXHbIE PELLEHUA U KPUTEPUU NPOBEPKU

3apanme 1:

Bonpoc: OgHopoaHbIl CTEP)KEHb IIWHBI L TOJBElIeH TOPU30HTAIBLHO HA TPEX OJWHAKOBBIX JIETKHX
MPAaKTUYECKH HEPACTSKUMBIX HUTAX, OJHA U3 KOTOPBIX («IIepBasi») NpHUKpEIUIeHa K CTEePKHIO Ha
paccrossaund L/4 oT ero 5eBOro KoHIla, BTOpas MPHUKPEIUIEHA K CEpeAMHE CTEPIKHSA, a TPEThs — Ha
paccrosinuu L/3 ot mpaBoro koHma. B cocTossHUM paBHOBECHUS BCE TPU HUTH MPAKTHYECCKH BEPTHKAIBHEI.
Bo ckoabpko pa3 OTIIMYAIOTCS CHITBI HATSKEHUS TPEThEH M MIEPBOM HUTH B 3TOM COCTOSTHUU?

3agauya: B 3a3ope mmpuHoii D = 60 cM Mexay AByMS BEpPTHKaJIbHBIMHU Q‘l
MOBEPXHOCTAMU W3  TBEPIOT0  IUIACTUKA  <GAaKIMHWIN»  OJHOPOJIHBIH

METAJIIMYECKUM CTep KEeHb AJIUMHON L = 75 cM, pacrosioxkuB €ro B BEpTUKAIbHON
wiockocTH. K crep:xHio HE0OX0MMO MOIBECUTD HA JIETKOM HUTH I'PY3 C MACCOM,
paBHOH MOJOBHUHE MAacChl CTepKHA. M3BecTHO, uTO AedopMai CTEHOK 3a30pa
U CTepPKHS MOXXHO CUUTATh MaJIbIMH, a JeopMaluyd CTEPKHS — MPAKTUYECKU
MPOJOJIBHBIMU (TO €CTh CTep)KeHb HE HM3rubaercs, M CUja YIPYroCTH HAalpaBlieHa BJOJb €r0 OCH).
Bennuuna stoit cusel B K = 10/3 pasa Gosbliie qeiicTBYIOIIEH Ha CTePKEHb CHITbI TshKeCTH. KoaddunneHt
TPEHHUsSI MEXIYy KOHIIAMH CTEP)KHS C CTEHKaMH 3a30pa MOXHO CUMTaTh O4eHb Onm3kuMm K 1. Ha kakom
PacCTOSIHUU X OT «IIPaBoil» (110 PUCYHKY) CTEHKH 3a30pa JOJIKHA HAXOJIUTHCS TOUKA MPUKPETICHUS HUTH,
9TOOBI TTOCIIE TIOIBEIIIMBAHMSI TPY3a CTEPIKEHB yIepKaics B 3a30pe?

OtBer Ha Bompoc: B cocTossHuM paBHOBecHs CyMMa MOMEHTOB JEHCTBYIOIIMX Ha CTEP:KEHb CHJI paBHA
Hymo. Ecnu 3anuceiBaTh €ro OTHOCUTENBHO 1IEHTPA MAacC CTEPXKHS (Tak KaK CTEPKEHb OJJHOPOECH, TO OH
COBIIAJIa€T C €0 CEPEAMHON), TO B 3TO YpaBHEHUE HE BOWIYT CHJIa TSKECTH U CUJIa HATSHXKEHUS BTOPOM
HUTH, HUMEIOIIME HYJIEBBIC IUIEYM OTHOCHUTEIBHO 3TOM TOYKU. M3 ycioBHE SICHO, YTO IUICYU CHII
HATSOKEHUS TIEPBOM M TpeTheit HuTH paBHbl L/4 u L/6 cooTBercTBeHHO. [ToTOMY yCI0BHE MOMEHTOB JIa€T:

L L o
le =T, s =T; =15-T,. Urak, cuia HaTsKEHUS TPETbEeH B IOJNTOpA pa3a OONbIIE CHJIBI HATSKCHUS

[IEpBON HUTH.
Kpumepuu nposepku.

YKka3aHo, 4TO CyMMapHbIIi MOMEHT CHJI PABEH HYJIIO 1
[IpaBunbHO 3amucaHbl CIEAYIOUIME W3 YCIOBUIl paBHOBECHUS ypaBHEHUS, MO3BOJISIOLINE 3
HalTH UICKOMOE OTHOLLIEHUE CHUJI HATSKEHUS

OTU ypaBHEHHS CBEJIEHbl K OJIHOMY ypaBHEHHUIO M cBsizu 11 U 713 (ecnu ypaBHEHHE 3
MOMEHTOB 3alIMCaHO OTHOCUTEILHO [IM cTepikHs, U OJHOrO 3TOr0 YpaBHEHUS XBaTAeT JUIs
aHaJIM3a dTOM CBSI3U, TO 3TH OAJUIBI CTABSITCSI ABTOMATUYECKH )

JlaH paBUJIbHBIN OTBET 3
BCEI'O 10

Pemenne 3agaun: CTep>XKeHb MOKOUTCS TOJ IEHCTBUEM CUIIBI TSHKECTH, CHIIBI HATSHKCHUSI HUTH (paBHOMN
BECy Ipy3a) U CUJ, JACUCTBYIOIIMX CO CTOPOHBI CTEHOK 3a30pa. YTOJ HAKJIOHA CTEP)KHS K TOPU30HTAIIN

D 4 . 3
orpenensercs u3 ycioBus COS(x) = T = 5 Oro o3Hauaer, uto SiN(x) = g

3 .
u tg(a) = —. Kpome Toro, sicHO, 4TO CHIIbI HOPMAJIbHBIX PEAKIUH CTEHOK
4

YPaBHOBEIIMBAIOT MEPICHINKYISIPHYIO CTEHKaM COCTABISIOIIYIO CHJIBI
yrnpyroctu crepxuas N = F -cos(ar). YeiaoBue paBHOBECHS CHIT B MPOEKIIUU

Ha BEPTHKaNbHYW ocb naer Fo, +F, ., =(M +m)g= g Mg, a mnpaBuIO MOMEHTOB MNPUBOAHUT K
D M
ypaBuenuio N - D -tg(a)+ Mg > + > g - X—Fpnp D =0, 3 kotoporo maxonum

: M X M X :
Frpz = F ~sm(a)+7g(1+5J 1 Fopy :79[ _B)_ F-sin(a).



8
Orpannyenust Ha BenuuuHy cuibl Tpenns | Foo[< 4N = uF -cos(a) » 3 Mg sBasiercst Oosiee KECTKUM

JUISL CUJIBI TPEHUS, IEUCTBYIONIEH Ha HMYKHUN KOHEI[ CTEPKHS:

oMg+MI(1, X1 Byg = x<ip.
2 "' D)3 3

OrtBeT: TOuKa MojBeca rpy3a J0HKHA HAaXOUTHCS HE JJaJiee TPETU LIMPUHBI 3a30pa OT JIEBOW CTEHKHU.

Kpumepuu npoeepku:

OmnpezneneHo 3HaUeHUE yria HAKJIOHA CTEPXKH (depe3 TPUTOHOMETPUIECKUEe (QYHKITUH) 1
VYka3aHo (MCIIOJIb3YeTCs B PEIICHHH), YTO CHIIbI HOpManibHOU peakimu N = F - cos(«) 2
ITpaBWJIBHO 3aIIMCAHO yCIOBUE PABHOBECHSI CHJI B IPOEKIIMY HA BEPTUKAJIBHYIO OCh 2
[IpaBuiIbHO 3aIIMCaHO YpaBHEHUE YCIOBHsI pABHOBECHSI MOMEHTOB 3
OmnpeneneHo (UCMONb3yeTCsl B PELIEHHM), YTO W3 YCJIOBUI Ha BEIMYMHY CHIIBI TPEHUS 2
0o0J1e€ JKECTKUM SIBJISIETCS ISl CUJIbI TPEHMSI, NEHCTBYIOLIEN Ha HUYKHUI KOHELl CTEPIKHS

3anucaHo NPaBUIbHOE YPABHEHUE 3TOTO YCIOBHS 2
W3 ycnoBusl Ha BEIMYMHY CHJIBI TPEHHUSI ONIPEAECIIAECTCS OTPAHUYECHHE HA X 1
ITonydeH npaBUIIbHBIN OTBET 2
BCEI'O 15

3ananmue 2:

Bonpoc: MoxHo nu cnenarh Tak, 4To Bojaa mnpu Temmeparype — 2°C Oblia B KHIAKOM COCTOSIHUU?
[Ipennoxkute XOTsS OBl ONWH CHOCOO W TMPUBEAUTE APTyMEHTHI, JOKA3bIBAIOIIME BO3MOXKHOCTH €ro
IIPAaKTHYECKON pean3aluu.

3agava: YTpaMOOBaHHBIM MOKPBIN CHET COCTOUT TOJBKO M3 JKHMJIKOHM BOJIBI U JICASHBIX KPUCTAIUIOB, HAXOASAIIUXCS B
paBHOBECHH (B «PBIXJIOM» MOTYT OBITh TAaKXe Iy3bIpbKH BO3ayxa). IlycTh y Hac B 3aKkpbITON KacTprojie ecTb 1 JuTp
yTpaMOOBaHHOTO MOKPOTO CHETa MPH HOPMaJIhbHOM aTMOc(epHOM HaBieHHH. Macca storo cHera paBHa M = 950 r.
Kakoe MEUHHMAIIbHOE KOJIMYECTBO TEIUIOTH HEOOXOANMO JIUIsl HarpeBa 3Toi mopiuu Bemmectsa g0 50°C? Cuuraiire,
9TO yaeJdbHas TEIUIOEMKOCTh BOMbI paBHA C = 4,2 JIx/(r-°C), ynenpHas TeIwioTa IuiaBieHus apaa 4 = 340

JI>x/T, IIOTHOCTH >KUIKON BOABI pg = 1 r/CM3, MJIOTHOCTH Jbaa p = 0,9 r/em’.

OTtBer Ha Bompoc: [[a, 3To Bo3moxkHO. Hambosnee 4acTo MCMONB3yeMBI CIOCOO — «ITOCOJUTHY BOY.
HNoHbl pacTBOpPEHHON COJM WM3MEHSIOT CBA3M MEXKIY MOJIEKYJIaMHU BOJABI U BMECTE€ C HUMHU H3MEHSIOT
TeMmepaTypy 3amMmep3aHus. B kadecTBe aprymMeHTOB, JAOKa3bIBAIOIIMX BO3MOKHOCTH MMPAKTUYECKOU
pealu3anuu MeTOoa, MOXKHO YMOMSHYTh IIMPOKOE MPUMEHEHHE aHTHOOJIeCHUTENeH Ha oporax u B
aByanuu, HUJIN U3BECTHEIA OIILIT C MMpUMEP3aHUCM KaCTPIOJIU, B KOTOpOfI pasMeiinBain COJIb C MOKPBIM
cHeroM. MOXHO TaKk)ke U3MEHUTh BHEITHEE JaBlIEHUE, HO ATOT CIIOCOO TOPa3I0 CIOKHEE C TOUKH 3PEHHUS
pean3anmi.

Kpumepuu nposepku:

YTBepKAaeTcsi BO3MOKHOCTD BBINIOJHEHUS TAKOTO «3a/IaHUSI 2
IIpuBeieH KOHKPETHBIN ITPUMED 4
IIpuBeneH aprymeHTanus CBOM TOUYKHU 3pEHUSL. 4
BCEI'O 10

Pemenue 3amauu: IlockonbKky B HadyalbHOM CMECHM BOJAA M Ji€J HAXOJWJIUCh B PABHOBECUHU IMpPHU
HOpPMaJIbHOM aTMOC(epHOM JaBJICHHH, TO Temmeparypa cmecu paBHsimack 0°C. B mpormecce
yTpaMOOBBIBaHHS MOKPOI'O CHETa U3 HEro BBITECHWIM BO3[YyX, U OCTajach CMECh BOJBI (Maccoil M) u

. M-m m
nensHbIx KpuctamwioB (Maccor M —m). [Tostomy V = ——— + — . BrIpakaem u3 3TOr0 COOTHOIICHHUS

P Po
Maccy BOJBL: M= L(M ~pV)=500T u maccy mpia M —m= L(,oOV ~M)=450 r. [lns
Po— P Po— P
HarpeBa cmecu 10 50°C Hy)KHO pacIUIaBUTh BECH JIEl U HArpeTh BCIO BOAY 10 ATOM TemmepaTrypsbl. Jiis

3TOT0 MOTPeOyeTCs KOIUYECTBO TEIUIOTH Q = Ao (pOV -M )+ cM (t —ty) = 352,5 k1.
0o~ P

Otget: Q = L(pov —M)+cM (t —t,) = 352,5K]Tx.
Po—P



Kpumepuu npoeepku:

Yka3aHo (MCHONb3yeTCs B PEILICHUH ), YTO HavajJbHas Temieparypa pasHa 0°C 1
VYkazaHo (MCHONIB3YyeTCsl B PEIICHHH), 4TO 00BEM yTpaMOOBAaHHOTO CHETa paBeH CyMMe 2
00BEMOB BOJIBI U JIbJA

3anucaHo /1Ba HE3aBUCUMBIX YPAaBHEHUS Ul ONPEJEIICHUs] MAacC BOJIbI U JIbJIa B CMECH 1+1=2
Haiinensl Maccel BOABI U IbIA B CMECH 2+2=4
VYkazaHo (MCHONB3yeTCS B pEIIeHWH), YTO B TIpOILECCe HarpeBa Jea HEOOXOIMMO 1
MOJIHOCTBIO PACTOIHUTH

IIpaBuiibHO 3anMcano ypaBHeHue Th i HarpeBa cMecu 10 HY»KHOM TeMIepaTypsl 3
[TonydeH npaBUIIbHBINA YUCICHHBIA OTBET 2
BCEI'O 15
3aganue 3:

Bonpoc: Kak MakcumanbHasi CKOpOCTb, 1O KOTOPOH MOXET Pa3orHaThCs aBTOMOOMIIb 110 TOPU30HTANIBHOM 1opore,
3aBUCUT OT MAaKCHMAJIbHOH IIOJIE3HOH MOIIHOCTH €ro JBHUraTells, €ClIM €ro Kojeca NpH JABWKEHHU C ITOMH
CKOPOCTBIO HE IIPOCKalb3bIBAIOT, a BEIMYMHA [EHCTBYIOIIEH HAa HETO CHIBI CONPOTUBICHUS BO3IyXa
MPOIOPITUOHATIBHA KBAaIPaTy CKOPOCTH aBTOMOOWIISI OTHOCUTEILHO Aoporu (BeTpa HeT)? OTBeT 00BsACHUTD.
3apava: [loaHONpPHUBOAHON aBTOMOOUIIb ¢ HEHTPAIBHBIM a3pOAMHAMHYCCKHM HpoduiaeM (MpH ero ABIKCHHN
OoOTEeKaromMil MOTOK BO3AyXa HE CO3JaeT HU NPWKUMHOW, HH TMOXBEMHOW CHIIBI) Pa3TOHSETCS IO TPSIMOH
ropus3oHTanbHOM nopore. [Ipy 1mepBoM pasrone MOLIHOCTb, IEpelaBacMasi JBUTaTEIEM Ha Ballbl BEIYILIHUX
KoJIec, IJIaBHA pocTa, focturas 3HaueHus 25 kBt. Ilpu 3Tom MakcuMainbHas CKOPOCTh, JOCTUTHYTas IIPU
JOCTaTOYHO JUIMTEIBbHOM pa3roHe, cocraBuia 80 km/yac. Bo BpeMsi BToporo pasroHa MOIIHOCTb pociia J0
43,2 kBt, n mMakcumanbHas CKOpPOCTh Bo3pocia a0 96 km/gac. B Tperuit pas, mpu MakCHMalIbHOU
MourHocTH 53 kBT, MakcuManbHas CKOpPOCTh cTaja paBHa 99 km/yac. V3BeCTHO, 4TO BeIUYMHA
JEWCTBYIONIEH HAa aBTOMOOWIIb CHJIBI CONPOTHBICHHS BO3/yXa PacTeT MPOMOPIHOHAIBEHO KBAApaTy €ro
ckopoctu. Kakoil ctaHeT MakcuMaibHasi CKOPOCTh aBTOMOOMJIS ITPHU yBEIMYEHUH MOLTHOCTH 10 60 kBT1?
Jlnist mociieiHero 3Ha4eHusl MOIIHOCTH HainuTe (B mpoueHTax) KIIJ] ucronb3oBanust paboThl IBUTATEINS
IIPU JIBUKEHUU ¢ MAKCUMAJIbHOM CKOPOCTBIO (TO €CTh OO MOIHOCTH, PACXOAYEMYI0 Ha KOMIIEHCALUIO
MOTEPbh, CBSI3aHHBIX C CUJION COMPOTHUBIICHUS BO3yXa).

OTtBer Ha BONPOC: Ecnu xomeca He MMPOCKAJIb3bIBAIOT, TO BCA pa60Ta ABUTATCIISL B PCIKUME JIBUIKCHUSA C
MaKCHMAaJIbHOM yCTaHOBI/IBHleI\/JICﬂ CKOPOCTBHIO UACT HA KOMIICHCAIUIO MMOTEPh, CBA3AHHBIX C pa60T0171 CHJIBI

CONPOTHUBIICHHS BO3yXxa F (BenmumHA KOTOPOI MO yCIOBUIO MOXKET OBITH 3amucana B Bune Fe =Kk V).

3naunt, P-At=F; -As=k V2 .v-At = P =k -v3. Ecin aspojmHaMuKa Ky30Ba aBTOMOOHIIS HEH3MEHHA,

TO TIpU YBCIUWYCHUH MaKCHMAaJIbHOM MOIIHOCTHU 6YZ[€T pactTu MW MaKCuUMallbHasd CKOPOCTh —
MMpONMOpPHUOHAJIBHO KOPHIO I(Y6I/I‘ICCKOMy N3 MOIITHOCTH.

Kpumepuu npoeepku:

YKaBaHO, 4YTO B OTCYTCTBUC IIPOCKAJIB3bIBAHUS BCA pa60Ta ABUTATCIIA B PCIKUME IBUKCHU A 3
C MaKCHUMaJIbHOU yCT&HOBHBIHGfICSI CKOPOCTBIO UACT HA KOMIICHCAIIUIO IMMOTCPh, CBA3AHHBIX
C pa60T0171 CHJIBI COIPOTUBJICHU BO31yXa

Ha 6a3e ycnoBus ykaszaHo, uto Fo =k V2 2
TMokasaHo, uto P =k-v3 3
CrenaH npaBWIbHBIA UTOTOBBIN BBIBOJI 2
BCETO 10

Pemenne 3agaun: Iloka koneca He MPOCKANIB3bIBAIOT, CKOPOCTH J0JKHA PACTH IPONOPLIUOHATIBLHO KOPHIO
KyOnueckoMy U3 MouiHocTtu. [IpoBepum 3T0:

3 3
432 =1728 = (1,2)3 - (%j , HO 53 =252 # (%j _
25 80 25 80

3HAYKT, OPH MEPBHIX JBYX 3HAYEHHUAX MOIIHOCTH IPH IBHKEHUU ¢ MAKCUMAJIBHON CKOPOCTBIO KOJIeca He

HPOCKANL3bIBAIM, a IIPU TPETHEM YK€ IPOCKANIL3BIBAIN. [IpH JBUKEHHH B PEKHMME IPOCKANIb3bIBAHMS
. . 2 _x#mg

KOJIEC MaKCHMallbHas CKOPOCTh oOnpeaensercs Oamancom cwi umg=KkK-v=v . =.[—, u He

k

3aBUCUT OT MolnHOCTH. [losromy mpu cnegyromem 3HadyeHun MomHoctd (60 xkBT) MakcumanbHas
CKOPOCTh OCTaHETCS MIPEXKHEH, TO €CTh paBHOM Ve = 99 km/vac.



Haiinem momnocTh P¢, mpu KOTOPOI Mpou3onien Nepexo U3 pekuMa ABMKEHUS 0€3 MPOCKaIb3bIBAHUS
KOJIEC B pEXUM C TMPOCKaJIb3bIBAHHMEM. JTa MOIIHOCTb  ONpENENsieTcs U3  ypaBHEHUs

3 3

P v

EC = V—C =P, = (%j P, = 47,38xBrt. Tak kak npu pocTe pacxolyeMoil MOIIHOCTH CKOPOCTb pacTu
1 1

HC 6yz[eT, TO 1 MOIIHOCTB, pacxoay€Mass Ha KOMIICHCAIUIO ITOTEPh, CBA3aHHBIX C cHIoi COIIPOTHUBJICHUA

P
BO3/lyXa, MCHSThCS He OyneT. [loaTomy nckomast 1oms 7 = FC ~0,79.

OtBer: mpu P = 60 kBT MakcumaibHasi CKOpOCThb 99 Km/4ac, W J0JIS MOUIHOCTH, pacxojayemas Ha
KOMIIEHCAIUIO IT0TEPh, CBA3AHHBIX C CUJION CONPOTUBIIEHUS BO3/lyXa, paBHa NpUMEpPHO 79 %.

Kpumepuu npoeepku:

YCTaHOBIIEHO, YTO MpPU TEPBBIX [JBYX 3HAUCHHUSIX MOIIHOCTH TPHU JBHKCHUU C 3
MaKCHUMaJIbHOH CKOPOCTBIO KOJIECa HE MPOCKAJIh3bIBAIIH

OOHapyXeHO, YTO NMPHU TPEThEM 3HAYEHUH MOIIHOCTH KOJIECA YK€ MPOCKAIb3bIBAIN 2
CnenaH BBIBOJI, YTO MaKCUMaJIbHAsI CKOPOCTh OCTAHETCS MPEXHEH, TO eCTh paBHOU Ve = 99 2
KM/4ac

OmnpezenceHa «rovka nepexoaa» Mexay pexumamu (Pe) 3
Yka3aHo, 4TO MPH MOBBIIICHUN MOITHOCTH 33 «TOYKY IIEPEX0/1a» MOIIHOCTb, pacXoayemas 3
Ha KOMIICHCAIIMIO TMOTEPh, CBS3aHHBIX C CHUJION CONMPOTUBIICHUS BO3/1yXa, MEHSTHCS HE

Oyzner

[lonyyeH npaBuIbHBIN OTBET IS 7] 2
BCEI'O 15
3aganmne 4:

BOHpOC: Yy ABYX JIaMIT OAMHAKOBbBIC HOMHUHAJIIbHBIC MOIIHOCTH, HO IIPX 3TOM HOMUHAJIbHOC HAIIPAKCHHUC Y
nepBoil B ABa pasza Oouiblie, 4eM y BTOpOH. Bo CKONbKO pa3 oTiIMYaroTCs CONPOTUBICHHUS JaMIl MpU
paboTe Kax/10i1 B CBOEM HOMHHAIILHOM pexXume?

3agaya: [IKonbHUKM pemIvid K NMPa3JHUYHOMY BEUEPY YKPACHTh KBAJpaTHBIM 3ai rupiasHaamu usz 140

nammn. Ilo muiaHy HY)XHO OBIIO COEAUHUTH 6 TUPNSHI: yeThlpe — 1o 20 jaMn — 1o 3 i
nepuMmeTpy 3ana u ase — 1o 30 jamn — no ero AuaroHaynsM. [lutanue Bcex rHpIsH]

HY)XHO OBLJIO clenarb OT OJHOrO0 HMCTOYHMKA, KOTOPBIA Ipu JHOO0OW Harpyske G G @ S
co3JlaBaJl Ha CBOMX KjiemMMax HampspkeHne U = 96 B (mo cxeme, moka3zaHHON Ha y

pucynke). Ilpu 3TomM BaxkHO ObUTO J00UTHCA, 4TOOBI Bce 140 namm cBETUIH @
OJIMHAKOBO. B pacnopspkeHNH MIKOJBHUKOB OBIJIO MHOTO J1aMIl ¢ ofuHakoBeIMU KIT/1 Uy

U OJAVNHAKOBBIMM HOMHUHAJIBHBIMM MOIIHOCTSIMH, pAaCCUYMTAaHHBIX Ha pa3HbIC !
HOMUHAJIbHBIE HANpPSDKEHMsI, U OKa3aJoCh, YTO HEOOXOMUMBIH Habop jamm y HuX ecTb. Omnpenenure,
KAaKOBBI JIOJKHBI ObITh HOMHUHAJIbHBIE HANPSHKEHUS JIaMI B 3TOM Ha0Ope M CKOJIBKO JaMIl KakJoro TUIa
HY)KHO HCIIOJIb30BaTh. Kakaast rupisHia COCTOUT M3 JIaMII OJMHAKOBOTO THIIA, U B «CUMMETPUUYHBIX»
napax Tupisaa (2 u 5, 3 u 4) namnsl Toke oAMHAKOBBL. CONMPOTUBICHHE COETUHUTENIBHBIX MPOBOIOB
MPEeHeOPEKUMO MaJIO.

OtBer Ha Bompoc: MomHOCTh MOTPeONCHUs JIaMIIbl MOXKHO 3alucaTh dYepe3 HampsykeHue |

2 2
U U .
COIPOTHBIICHUE: P= Yy = R= B COOTBETCTBEHHO  COOTHOILIIEHHWE  CONPOTUBJICHUMN
2
R, (U,| P 1 .
paccMaTpUBaEMbIX JIaMIT B HOMHHAJIBHOM PEXUME ROl B2 3Ha4YUT, CONPOTHUBIICHHE BTOPO
1 1 2

JIaMIIbl B 4 paza MEHbIIE, YEM y MTEPBOM.

Kpumepuu npoeepku:

3anucana ¢popMyIa JJisk MOIIHOCTH MOTPEOJICHNUS JTAMITHI

U3 Hee BBIPAKCHO CONMPOTHUBJICHUC JIaMIIbl B HOMUHAJIBHOM PCXKUME

[Tomydyena dopmyra st COOTHONIEHUS CONPOTUBIICHUN

WIN N W

[TonyuyeH npaBUIIbHBIN OTBET

BCEI'O 10




Pemenue 3agaum: HCHO, 4YTO JIaMIIbl TUPJIAHOBL 1 JOJIXKHBI OBITh MMETh HOMMHAJIBHOE HAIps>KCHUEC
U

U, =—=4,8B. IlycTts noreHuan noaoKUTEIbHON KJIEMMbl UCTOUYHHKA PaBEH +E , OTPULIATENBHOMN

U
——, a ¢ — NOTEHIHAJI y3Jla CXEMbl, B KOTOPOM COEIUHSIOTCA TupisiHabl 2,3 u 6. Toraa moreHuuan

2
«CHMMETPHYHOT0» IO OTHOILIEHHUIO K HeMy y3lia paBeH —@. O603HauuM P MOIIHOCTH, MOTpedIisseMyro
moboii mammoi. Torma cuia Toka uepe3 THPISHIY 2 omperensercs u3 3akoHa Jxoyms-JleHna kak

OTHOILLIEHHE MOTPEeOIIEeMOM MOIIHOCTH K HaNpsHKeHWI0, U OHa paBHa |, = % . AHanoruvHo
—Q
30P 20P
3=———,a lg =——. YpaBHeHHE HENPEPBIBHOCTH TOKA JUIs y3J1a C IOTCHLUAJIOM @ JAET:
U/2+¢ 2¢
20P 30P  20P , U u? U
=1+, = = + >0 ——p——=0=>p=—.
U/l2—-¢p Ul2+¢p 2¢ 12 24 4
Tenepn JIETKO HaXOIUM: U, =U; =U—/4=H=1,2B, U,;=U, =3U—/4=£=2,4B,
20 80 30 40
u/2 U
6= E = % = 2,4B. Jlns rupnstHabl 6 HY)KHBI TAaKHE ke JTaMIIbl, Kak 115 3 u 4.

Otser: Hyxno 20 namn ¢ HomuHanoMm 4,8 B — g rupnsuaaet 1, 80 namn ¢ HomuHanom 2,4 B — nns
rupisug 3,4 u 6, u 40 namn ¢ HomuHaiaom 1,2 B — nis rupisiag 2 u 5.

Kpumepuu npoeepku:

Yurena CUMMCTPHA CXCMbI (,Z[J'ISI TIOTCHIMAJIOB Y3JIOB WJIHU JJISA CUJL TOKOB) 2

Omnpeneneno U, 1

3amnucaHbl COOTHOLICHUS, CBA3ZBIBAIOIINEC CHUJIBI TOKAa B TPEX HC3aBUCHUMBIX THPJISIHAAX H 3x2=6
MOTCHIMAJIBI Y3JI0B

Bce cooTHOMIEHNsI CBEAEHBI K OJTHOMY YPABHEHUIO JUUIsl OJTHOM HEU3BECTHOM 2
Ompenenenst U, (mmu Ug), U (mmm U ) u Ug 3x1=3
JlaH npaBuIIBHBIN OTBET 1

BCET'O 15
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