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1. Henpsimoii nyth (KyTesen K.)

[Teuaratomas rogoska 3D-npuHTEpa MOXKET NEPEMEILATHCS
BHYTPH KBajpaTHOU pabodeit oomactu ABCD co CTOpOHOM
L=10cm. Kaxymeecs HeNpepbIBHBIM pPaBHOMEPHOE
JBUKEHHUE SBJIAETCS IIOCIEA0BATEIbHOCTBIO MAaJEHbKUX
maroB JuiHOU [ = 0,1 MM, 9TO SBIISIETCS pa3MepOM ITUKCEIIS
MpUHTEPA. 3a pa3 TOJ0BKA MOKET CMEIIAThCs JIN0O HA OJIUH
mar BJI0JIb CTOPOHBI AB (0ch x), JINOO HA OJMH IIar BIOJIb
cTopoHbl AD (och y). ManocTh 1maroB co3aaéT WIIHO3HIO,
YTO TOJIOBKA IEpEeMEeNIaeTcsi C IMOCTOSHHOM CKOPOCTBIO
v=10mm/c. Ecmu Bo BpeMs mepeMemeHus MpOHCXOIHUT
emié v revaTh, TO CKOPOCTh JABMXKEHHUSI YMEHBIIIAETCS B 5 pas.
Onpenenure:

AX

2¢cM,

20-M

1) 3a Kakoe MUHHMAJIBHOE BPEMsI faC TOJIOBKA MOXET MIEPEMECTUTHCS U3 TOYKU 4 B TOuky C
paboueii obnacTw;

2) 3a KaK0e€ MHHUMAaJIbHOE BPEMs fo FOJIOBKA MPHHTEPA CMOXKET MIPOMTH Yepe3 BCE MUKCEITH
paboueii obmacTw.

3) 3a KaKoif MHUHUMAJIbHBIA WHTEPBAI BPEMEHH MPUHTEP CMOXKET BBIMIOJIHHUTH PaboTy MO
HU3TOTOBJICHUIO «OKOIIKa», IMOKA3aHHOI'O Ha PUCYHKC. Vkaxure TPACKTOPUIO ABUKCHUA
TOJIOBKH MPUHTEPA BJOJb «OKOIIKa». TONIIMHA JMHUM «OKOIIKa» | MHKCEIb, BHYTPH

OKOIIKa HUYETO HET.

Bo3mo:kHOe peuiecHue
1) HepeMemeHHe IO OCAM MOKET MPOUCXOAUTH TOJIBKO
HOO‘IGpéI[HO, 3HAYUT MUHUMAaJIbHBINA IMyTb MCXKIAY TOYKaMU

2L
Au CpaBeH 2L: tyc = 5= 20 c.
2) Bnonb ogHOM CTOpOHBI paboyei obaacTu nomeraercs N

= L/l = 1000 nukcenei, 3Ha4UT BCEro UX Ha paboueit
nosepxnoct N? = 10°, Ha npoxo1 0JHOro MUKcens

l o
TpaTtutes t; = o= 0,01 c. Bce nukceau MOXKHO 000HUTHU
nocjae0BaTeJlbHO, 3HAYUT MUHUMaJIbHOU BpeMs t, =
l

;NZ = 10*c.

A

Hayalio

=1

KOHell

D

=)

3) OOwiast ;yIMHA KOHTYpa, KOTOPBI Hy>XHO mponeyaTtats Lo = 24 cM. Ho mpoiTH 3TOT KOHTYp
«HE OTphIBas Mepay He MOTYyUUTCS, MPUAETCS TOMOTHUTEIHHO MepeMeaThCsl MUHUMYM Ha L

=4 cm (cm. Puc.).
t, =2 4+2=-120 +4=124c
v v

Kpurtepun oueHnBanus

Ne | Kpurepuii

Bann

1.1 Hcnonp30BaH 3aK0H IS PABHOMCPHOI'O ABUKCHUA

1.2 | Ilyte mexny Toukamu 4 u C paBeH 2L

1.3 |tac=20c

CTOPOHEL (BOSMO)KHO B HCABHOM BI/II[e)

2.1 | BepHo HaliieHO BpeMs IPOXOKACHUS OJHOTO IMUKCENS WIIA OJHOU

it | et [

2.2 | BepHo HaiizieHo Bpems to = 10* ¢

3.1 | Halinmena nnuna koHTypa Lo = 24 cm
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3.2 | Yka3aHo, 4T0 He0OXO0AUMO JOIOJHUTEIbHOE MEPEMELICHUE MEXKAY Y3JIaMU
3.3 | Haiineno MmuHnMasibHOe HeoOXoaumMoe nepemMerienue Ly =4 cm
3.4 | HalinmeHno Bpemsi tx = 124 ¢

IIpumeyanue niis KOpu

[TonHOCTBIO TPABUIIBHOE PEIICHHE, TOTYUYEHHOE HEABTOPCKUM METOI0M, OIIEHUBAETCS MOJTHBIM
OarmioM. HeomycTUMO CHUXKATh OLIGHKY 32 «HETPaBUIbHOEY» O(OpMIIeHHE WIIN HEaKKypaTHbIE
3aIHCH.

2. Oropoa (Pyouos /1.)
Jyis monMBa rpsaku JTHHON L = 5 M v mmmpuHoi h = 50 M HaKJIOHEHHYIO JICHKY TIepeMeIIaroT
HaJ TPSIKOH CO CKOpOCThIO vV = 15 ﬁ PacceuBarens Jieiiku pacrpoCcTpaHseT BOIY Ha BCIO
IIMPKHY TPAIKU OYTH PABHOMEPHO, TIPU 3TOM BOJA M3 HOCHKA Jeiiku miomansio S = 10 cm?
MoTajlaeT B paccenBaTellb co cKopocThio u = 0,5 % . ITnotHocTh BoAbl p = 1 %

1. UYemy paBeH MacCOBBIH pacxoj BOAbI U3 Jielku (? (B Kr/c)

2. Kakas mMacca Bo/bI IONaJaeT Ha KBaJApaTHBIN METp TPSAKU?

3. KakoB o0bem seliku V, (B TuTpax), €ciau BOAbI XBaTA€T POBHO Ha OJHY T'PSJIKY.

Bo3moxkHoe perienue
1) 3aBpems T yepe3 IUIAHT JIGHKU IPOXOIUT CTOJO BOJBI BEICOTON UT. Macca 3Toro

) 9 m KIr
ctonba m = utSp. Torma MaccoBbIil pacxof neiku U = - = puS = 0,5—.
C

2) 3aBpems T JieliKa MMOJMBAET YacTh IPSIKH JUTMHON vT. [1nomans 3Toro Kycka rpsaku

hvt, a Mmacca BOAbBI, MOJUTAsl HA ATOT YYaCTOK rpsiaku Ut. Torma macca BOJsI
MOMaJaroNiasi Ha €IUHULY IIJIOIIA, I/I'O'_Am— BT _PUS _ 4 X
Aatom A y THa: T AS T mvt hw M2
Ha onun xBanpatHbiii MeTp nmonaaaeT 4 KT BOABI.
3) Tlonmast Macca BOJBI, 3aTpadeHHAs Ha IOJUB Tpsaku ohl. Toraa oobeM neiiku Vy =

ohl usl
= ===10nx
p v

Kpurepumn oueHuBanus
Ne | Kpurepmii baaa
[IpaBriibHOE BBIpa)KEHUE I MACChl BOJBI B IIUIAHTE JEHKU M = UTSp
Hatinen MaccoBsIii pacxon jeiku u = puS = 0,5 %

3anmcana ¢hopMyIia IS IIOMIAIH MOJIMBAEMOM IPsiIKK hvt

Haiinena macca, 3aTpaueHHasi Ha NOJIMB YacCTH IUIOLIAAN

Haiinena Macca KkoTopasi nonajgaeT Ha OJMH KBAJAPAaTHbIA METP IPSAKH
[TonHast macca BOJibl, 3aTpay€HHAasi Ha MOJIUB IPSJIKH

OO0BéM nelikn

N[N N[ |W[ N~
N[ = [N [+ | — N | —

HpnMeanne AJIA dKIOpH
ITonHOCTEIO IMPaBHUJIBHOC PCIICHUE, IMTOJIYUCHHOC HCABTOPCKHUM METOAOM, OLICHUBACTCA ITOJIHBIM

6amtom. HegonmycTUMO CHM)KATh OLIEHKY 3a «HEMPAaBUIBHOE» 0(OpPMIICHUE W HEaKKypaTHbIC
3aIUCH.
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3. HeonnopoaHnoe tesio (EBceeB A.)

Cucrema, cocTosIas U3 OJTHOPOTHON OATKU MAacCOW M, HEBECOMBIX HUTEH U OJIOKA, a TAaKKe
HEOJIHOPOJHOTO TeJla HaXOJUTCS B COCTOSTHUU paBHOBECHS (CM. pUCyHOK). banka npu sTom
ropuzoHTaibHa. Onpeaenure, Mpu Kako Macce 1m, HEOJHOPOAHOTO Tela BOZMOYKHO
paBHOBECHE.

Bo3moskHoe pemienue

PaccraBum cuitel Ha Oanky U HenszBecTHOE Teno. Baxxkno! [TockonbKy HaM HEM3BECTHO
MOJIO’KEHUE [IEHTPa Macc HEOHOPOIHOTO TeNa, TOUKA MPHUIIOKEHUS CUIIBI M, g MOXKET
HaXOAHUTHCS U B IPYTOM MecCTe.

A A
T, T,
I | [ — [—
T
Y T] e rd

m.g

EnuHcTBEHHOE yCiI0BHE pPaBHOBECHUS JJI1 HEOIHOPOAHOTO Tella, KOTOPOE Mbl MOKEM 3alHcaTh
C YBEPEHHOCTBIO:
T1 + TZ = mx g
Beipazum orcrona T;:
Ih=mg-T,
Teneps 3anuiieM cBsi3b Mexay T; u T, depe3 mpaBUiIO MOMEHTOB JJIs OaJIKU:
AT, 1+ 6T, l=mg-l
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4T, + 6T, = mg
3nech | — 3TO AMHA €AMHUYHOTO OTpe3Ka Oaliku, KOTopasi, COTJIACHO PUCYHKY, COCTOUT u3 10
TaKUX OJIMHAKOBBIX OTPE3KOB.
Torpa:
4(myg —T;) + 6T, =mg

1
T, = Emg —2m,g
1

T, =3m,g — Emg
yCHOBI/ISI, HpI/I KOTOprX paBHOBeCI/Ie ABJIACTCA TCOpeTI/I‘IeCKI/I BO3MOXHBbIM, OHpeI[eJISIIOTCSI
HEOTPHUIIATEIIbHBIMU 3HAYCHUSIMHU HATsOKEHUs: HUTel. [Ipu 3TOM HaTsHKEHUE TPEThe HUTH,
KOTOpaﬂ COCIUHICT 6aJIKy C IIOTOJIKOM, O6HYJI$ITBC$I B HpI/IHIII/IHe HC MOXKCT. 3TO HEC CJIIOKHO
3aMEeTUTh, €CIIU TOMPOOOBATh 3aMKUCaTh IPABIIIO MOMEHTOB Ha 0aJIKy OTHOCUTENIBHO OCH,
MIPOXO/ISIIEH uepe3 ee mpaBblid kKoHer. OTKyaa:

-mg —2m,g =0

2

3m,g — %mg =0
Ortkyna:

1 1

Zm =m, = gm

To €CTb, B 3aBUCUMOCTHU OT paCIIOJIOKCHUA HCHTPA TAKCCTH HCOAHOPOAHOI'O TEJIa, PABHOBCCHUC
CHCTCMbI 6yz[eT JAOCTUI'aTbCA IIPU PAa3HBIX €0 MaccCax.

Kputepun oneHuBanus

Ne | Kpurepuid Baun
1 [TpaBUJILHO paccTaBJICHBI CUJIbI HA OAJIKY M HEOJTHOPOIHOE TEJIO0 2
2 3anucano ycioBue paBHoBecusi: T; + T, = m, g 1
3 3anucaHo mpaBwIO0 MOMEHTOB st Oanku: 4T, -1+ 6T, l=mg-l umm | 2
AHAJIOTMYHOE BBIPAKEHUE
4 1 1
T, =3m,g — Emg
5 1 1
T, = Emg —2m,g
6 YcnoBusl HE OTPULIATEIBHOCTH HATSKEHUN HUTEN 1
7 1
Zm = my
8 m 1 " 1
"6

IIpumeyanue 1Jis KIOpH

ITomHOCTBIO IPABUIIBHOE PEIIEHUE, TIOTYYEHHOE HEABTOPCKUM METO0M, OLIEHUBAETCS ITOJIHBIM
6amutom. HemomycTumMo CHUKATh OLIEHKY 33 «HEMPaBUIbHOE» O0(OpMIIEHUE HIIM HEaKKypaTHbIE
3aIlHACH.
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4. HarpeBareibHblii 3j1eMeHT (bopucos M.)

B kamopumerp Hammmu 2 1 BOABI P, kBr
TEMIIEPATY PO to = 20°C u 7
HOMECTHIIM HarpeBaTeIbHbINA

snement. HarpeBarens He cpasy 201
MOCJIC€ BKJIOYEHHUS BBIXOAUT Ha 1
PEXKUM TOCTOSIHHOM MoOIIHOCTU. B ;]
TEUEHUE HEKOTOPOIro MPOMEXKYTKA
MOCJIE€ BKJIKOYEHUST B CETh €ro
MOLIHOCTh JIMHEMHO  BO3pACTAET,
JIOCTUTaeT MaKCUMaJIbHOTO
3HAUYEHUs W Janee  OCTaércs
MOCTOSIHHOM. ['padmk 3aBHCHMOCTH

t, MHH

TEIJIOBOM MOIIIHOCTH HarpeBaTess OT T T U
BpPEMEHHU MPUBEAECH Ha PUCYHKE.
TennoBbIMU MOTEPSIMU B OKPYIKAIOIIYIO CPEy MOXKHO MIPeHEOpEeYb.

1. Kakoe KoJM4ecTBO TENHIOTHI MOJIYUUT BOJA OT HArpeBaTCIbHOI'0 3JICMCHTA 3a IICPBYIO

MHHYTY €ro paboTsi?
2. CmycTs Kakoe BpeMsi C MOMEHTa BKJIFOUEHHs Boja Harpeercs Ha 5 °C?

(O8]

CHYCTSI KaKO€ BpEMs C MOMCHTA BKIIFOYCHUA HAIrpeBaTCJidd BOAd B KAJIOPHUMCETPEC 3aKUMUT?

4. Kaxkas macca Imapa 6yneT O6p8.30BLIBaTbCH B €AUMHUIY BPEMCHHU IIOCJIC TOI'O, KakK BOJa

Ix
3akunut? Y enapHas TemnoTa napoodpasosanus L = 2,3 - 10° —
r

Bo3moxkHoe pemienune
1. B Teuenme manoro MMPOMEIKYTKa BpEMECHHU TCIIJIOBYIO MOIIHOCTH HArpe€BaTCJIbHOIO

9JICMCHTAa MOXXHO CYUTATh HOCTOHHHOﬁ, TOrJa 3a BpEM:A ATL' BBIACTACTCA KOJIMYCCTBO

TEIUIOTHI
AQ; = P; - Aty

[TonHOE KOMMYECTBO TEMJIOTHI, BBIAEISIEMOE 32 KOHEUHBIN MPOMEKYTOK BpeMeHH, Oy1eT

OIPEIENATHCA CYMMOM BCEX MaJIbIN NOPLIUIA
Q =ZAQi =Zpi - Aty
-IPONOPLIMOHATIBLHO IUIOIIAN IO l“pla(I)I/IKOM. l
Qpuin (T = 1 Mun) = % +2-103 - 60 = 60 x/Ix

2. Jlns marpeBanus Ha 5 °C BoJia JTOJDKHA TOJTYYUTH KOJI-BO TETIOTHI
Q1 = cmAt = 42002 -5 =42 k/lx

ITockombKy 9T0 MeHbIIIe, 4eM Qg (T = 1 MuH), To Boza Harpeercs Ha 5 °C 1moka emé
TEIJIOBAasi MOIIIHOCTh HAarpeBaTEIbLHOTO 3JIEMEHTa pacTET. Toraa coriiacHo ypaBHEHUIO

TEIUI0OBOI0 OaraHca CJICOYCT, YTO
Qnon = Qom
1

cmAt=§-T-aT,

KBT o
I'ne @ = 2—— — ckOpoCTh pOCTA TEMIOBOM MOIIIHOCTH.
MHWH

Tornma s BpeMEHU HarpeBa rnojiy4aem
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a 2:103
3. Jns Toro, 4ToOBI BO/IA 3aKuIIeNa, OHA JOJDKHAS MOTJIOTUTH KOJI-BO TEIIOTHI

2cm At 2:4200-2- 5-60
T= \/ = J ~ 50,2 c

Q, = cm(tgy — to) = 4200 - 2 - (100 — 20) = 672 k/Ix

3T0 60J'IBH_IC, 4YEM KOJI-BO TCIIJIOTHI, BBIACIAOMICCCA Ha HArp€BaTCJIbHOM 3JIEMEHTE 3a 1
MHH, 3HAYUT YPaBHCHUC TCILJIOBOI'O Oamanca IJI TaKOT'O Ciiy4das MpuMET BU

1
Cm(tm/m - to) = E * Prax * T1 + PraxT2
I0e T4 = 1 MUH, T, — BpeMs KOTOpOE elI¢ MOHAT00UTCS 110 POIIeCTBUU | MUH,
Pmax=2 kBT
J151s BpeMeHH T, MOJTydaem
cm(tyyn — to) — 0,5P7; 4200 -2(100 —20) — 0,5-2- 103 - 60
2= P - 2-10°
Toraa moyiHOE BpeMsi C MOMEHTA BKIIFOUCHUS COCTABIISET
T=1;+7, =6,1MuH
4. Tlocne TOrO, KaKk Boja 3aKUITUT, BCE IMOABOIUMOE TEIUIO OT HATPEBATEIILHOTO dJIEMEHTA
uaET Ha BhIMMaprBaHKUe BOIbl. K MOMEHTY Hayasia KUTICHUS HArpeBaTeIbHBINA AJIEMEHT
YK€ BBIIIEI Ha IOCTOSIHHYEO MOIIHOCTB, TOT/Ia 32 MIPOMEXYTOK BpeMEHHU AT UCTIapUTCS
Macca BOJbI Am B COOTBETCTBUU C YPABHCHHEM TEIUIOBOTO OanaHca
LAm = P, - AT

= 306 ¢ = 5,1 MUH

Otkyna

Am  Ph 2-103 KT
— = - ~87-10"*— = 0,87
At L 23-106 c r/c

Kpurepun oneHuBanus

Ne | Kpurepuid Baun

1 [ToncunTaHO KOJIMYECTBO TEIUIOTHI, BBIIEISIEMOE Ha HAarpeBaTEIbHOM | 2
AJIEMEHTE KakK IJI0LIab 1oJ rpadukom 3a 1 MuH

2 [ToacunTano KoJ-BO TEMJIOTHI, HEOOXOIUMOE JIJIsl HarpeBa BOJbI Ha 1

5 °C.CnenaH BBIBOJ O TOM, YTO TEIJIOBAsI MOITHOCTh HArpeBaTeIbHOTO
AJIEMEHTA HE BBIILIA HA MAKCUMAJIBHOE 3HAUEHUE

3 [TpaBUJIBHO paccYUTAHO BpeMsl, HE0OOXOUMOE JIsi HarpeBa Bojbl Ha 5 °C 2

4 Hamucano ypaBHeHue TeruioBoro 0anxanca i ciydast Korja Boja 2
aocTuract TeMnepaTprI KUIICHUS U HpaBI/IHBHO pacchTaHo IIOJTHOC BpeMSI

5 Hamucano ypaBHeHHe TemioBOro Oajganca Juis mpolecca KUMeHus 2

6 Haiinena ckopocTh ucnapeHus BOJIblI 1

IIpumeyanue 1Jis1 KIOpH

I1oTHOCTBIO IPABUIIBHOE PEILLIEHUE, II0JYYEHHOE HEABTOPCKUM METOA0M, OLIEHUBAETCS ITOJIHBIM
6amutom. HenomycTuMo CHUXKATB OLIEHKY 32 «HENPABUILHOEY» O0(OPMIIEHUE WIIM HEAKKYpaTHbIE
3aIUCH.



