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BBenenue

®dusuka ABISETCS OMHON M3 (yHAAMEHTAJIbHBIX TUCIMIUIMH TEXHUUYECKOTO
obOpazoBanuu. Llenpro mpernogaBanus Kypca (QU3NKU sSBIseTcS (GOPMUPOBAHUE Y
OylylIuX TEXHUKOB COBPEMEHHOIO (PU3MYECKOIO0 MHUPOBO33PEHHS, HA KOTOPOM
0a3upyIOTCS TEXHUYECKHUE CIICIUATBHOCTH, O3HAKOMJICHHE OOyYalommxcs ¢
byHIaMEHTATBHBIMA (PU3NYECKUMH 3aKOHAMHY U SBJICHUSIMH, JISKAITUMU B OCHOBE
COBPEMEHHBIX TE€XHOJOTHUM, PAa3BUTHE HABBIKOB CAMOCTOSATEIBLHON MPAKTUYECKOU

paboThI.

Omueme no npaxmuueckoil padome 00J1HCEH CO0EPHCAMb:
1. Hazeanue npakmuueckoti pabompsl: Paznen . Tema: (OJTHOCTHIO).
2. Pewenue munosuix 3adau.
3. Omeemsi Ha KOHMPOIbHBLE BONPOCHL: 3ATIUCHIBAETCS MOJTHOCTHIO BOIIPOC U JJACTCS
otrBeT. (OTBET NOJKEH OBITh MOJHBIM, COAEPKATh HEOOXOAUMBIE ONpEIEICHUs,
dbopMybl ¢ TOSCHEHUSIMHU, pUCYHKH, Tpaduxu. Jlnsg ¢u3nUecKkux BeIUYUH
YKa3bIBAIOTCS €JIMHUIIBI W3MEPEHMsI, YHCIICHHbIE 3HAUYE€HUs] MJI1 TOCTOSHHBIX
BEJIMYMH).

Oobugue memoouueckue yKa3anus no peueHuro 3a0ay

B n3ydennu Kypca QU3MKHU pelIeHre 3a/1a4 UMEET UCKITIOUUTENBHO 0O0JIbIIOE
3HaueHue. PelleHne u aHanu3 3a1ad MO3BOJSIOT MOHATh U 3alIOMHUTH OCHOBHBIE
3aKOHBI U (POpMyJIbI (PU3UKH, Pa3BUBAIOT HABBIKM HUCIIOIb30BaHUS OOIIMX 3aKOHOB
JUISl peLIEHUSI KOHKPETHBIX BOIIPOCOB, UMEIOIIMX TPAKTUYECKOE 3HAUEHHE.

YMeHue pemats 3aJayd ABISETCS JYUIIMM KPUTEPUEM OLEHKU TIyOUHBI
M3Y4YEHUS! IPOrPaAMMHOr0 MaTeprasna U ero yCBOCHHS.

[Ipexxne dYeM MNPUCTYNUTh K PEIIEHUIO 3aad  Kakoro-iubo pasiena,
HE00X0AMMO MpopaboTaTh TEOPHIO MO 3TOMY pazaeny. be3 3HaHusg TeOpuU HENb3s

PACCUUTBIBATH Ha YCIICHIHOC PCIICHHUEC AAXKEC ITPOCTBIX 3a/ay.



PexoMeHtyeMast mociie10BaTeIbHOCTh IEVCTBUN U NPU PELICHUH 3a7a4:
1. Ilonnocmoio 3anuwiume ycnosue 3a0ayu.
2. Coenavme Kpamkyio 3anucs yCio6usi, BeIpa3ute Bce JaHHble B equnuiiax CH.
3. Bwinonnume cxemamuueckuii yepméxc (TI€ ATO BO3MOXKHO), OTpaKaroOUTUAN
YCJIOBUS 3a/1a4U U UEI0 €€ PEIICHUS.
4. 3anuwume ghopmyvl, BeIpakaroniue GU3NIECKre 3aKOHBI, MPUMEHEHHE KOTOPBIX
HEOOXOJMMO JIJIsi peIICHHs 3aJaud BbIOpaHHBIM criocoboM. Conpogosicoatime
peuieHue 3a0a4u KpamKumu, HO UCUepnblealowumMu noscuenusmvu. B pesynprate
MOJIYYUTCS] OJTHO UJTM HECKOJIBKO YPAaBHEHUM, BKITIOUAIOIIMX B CeOsl KaK 3a/1aHHbIE,
TaK U HEU3BECTHHIC BEIIMYHHBI.
5. Pewume cucmemy ommnocumenvno Heuzgecmuozo. llpexne, 4em pemiathb
COCTABJICHHYIO CHCTEMY YpaBHEHHUM, yOETUTECh B TOM, YTO YHMCIIO HEU3BECTHBIX
PaBHO YMCITy YPaBHEHH, HHAYE CUCTEMa HE OyJIeT UMETh ONTPEACIICHHOTO PEIICHNS.
6. Buinoinume yucaennvii pacuém u npoanaiusupyume noJayyeHHbll pe3yabmam.
Kax npaBuio, pemars 3a1ady clieqyeT B o0IIeM BHUIE, T.€. HAJO BBIPA3HUTH
HMCKOMYIO BEJIMYMHY B OYKBEHHBIX 00O3HAUEHUSX BEJIMYMH, 33JJaHHBIX B YCIOBUU
3aJlayy U B3STHIX U3 Tabuuil. [lomyduB oTBET B BUE anredpandeckoi popmMyIibl Uiu
ypaBHEHHUS, MpPOBEpbTe, AAET JIM TOJIydeHHas (opMyia EIUHUIYy H3MEpPEHUs
MCKOMOW Ben4uHbI. Eciiu pu mpoBepke eMHUIa U3MEPEHHS] ICKOMOW BEJIMUUHBI
HE TI0JIy4aeTCsl, TO 3TO 03HAYAET, YTO B PEIICHUU JIOMYIIECHA OIINOKA.
YOenuBimnuch MpaBUILHOCTH HAWMEHOBAHUS HCKOMOUN BETUYUHBI HY>KHO
MOJICTABUTh B OKOHYATEIbHYIO (HDOPMYJy UYHCIIOBHIE JaHHBIC, BBIPAXKCHHBIC B
eAMHUITAX OAHOM cucTeMbl. Bbraucienus mo pacu€éTHor (hopmysie HaJo MPOBOJAUTH
c coOJII0ICHUEM MPaBUJI NPUOTMAKEHHBIX BRIUUCIICHUI.
7. 3anucamv omeem.
Kaxk npaBuio, okoH4YaTEIbHBIN OTBET CJIETyET 3alIMChIBAThH KaK MPOU3BECHUE
JNeCATUYHOM Jpobdu ¢ oJHOM 3Havamed uudpoil mnepen 3ansaTol Ha
COOTBETCTBYIOIIYIO cTemneHb jAecsitu. Hampumep, BMecto 3520 Hamo 3amucaTh

3,52:10%, a BMecTo 0,0000129 3anucars 1,29-107 u T.11.



IIpakTuueckoe 3ansatue Ne 1

Pazoen 1. Mexanuka Tema «Kunemamukay

[lenb: 3akpenuTh TEOPETUUYECKU Marepuand mo Teme. [loyduTh NpakTUYecKue
HaBBIKK I10 OIpPEACICHUI0 XapaKTEPUCTUK MOCTYMATEIBHOTO W BpallaTeIbHOTO
JIBADKCHUS.

OTBOAMMOE BpeMs Ha 3aHSTHE — 24.

IHopaook evinonnenusn padomaol

1. PaccMOTpeTh TEOpPETUUECKHUE BOIPOCHI IT0 KOHCIIEKTAM U PEKOMEHYEMBIM
UCTOYHUKAM

2. PaccMOTpeTh MpUMEpPHI PELICHUS 3a1a4

3. PemnTh TUIIOBBIE 3a1a4U

4. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI

Paccmampueaemue meopemuuecKue 6onpocsl

1. Moxaenu B Mexannke. CUCTEMBI OTCUETA.

2. TloHsATHS O TpAaGKTOPUU MEPEMEILICHUS, JJIUHE MTYTU U BEKTOPE NIEPEMEIICHUSI.

3. OnpexaeneHune XapakTepUCTUK MOCTYNATEIbHOTO ABUXKEHUS (CPeAHsIsE CKOPOCTh
U cpefiHee YCKOpPEHUEe, MTHOBEHHAs! CKOPOCTh U MTHOBEHHOE YCKOPEHHE).

4. JIBmKeHHE Tella Mo ACHCTBUEM CHUJIbI TSHKCCTH.

5. TloHsATHE O KPUBOIMHEVNHOM JBUKECHUM.

6. OnpeneneHue XxapakKTepUCTUK BpallaTEeILHOIO ABMXKEHUS (YTJIOBasi CKOPOCTh U
YIIJIOBOE YCKOPEHUE).

7. CBsi3b MEXAY MapaMeTpaMH MOCTYMATEILHOTO U BpalaTeILHOTO JBHKCHUH.



Ilpumepwl pewenus 3a0au

IIPUMEP 1.
Ypasnenue osudicenuss mamepuanvHou mouxku 8001b ocu X umeem 6uo

x=A+Bt+ Ct! 20ed=3m B=1wn/c, C=-0,05mn/c
Onpeoenumy:

@) cpeoHioio ckopocms <Vx> 3a uHmepsa epemenu om I ¢ 00 6 c;
0) cpeono nymesyro ckopocms <V> 3a mom dce nepuoo 8pemeHil;

8) YCKOpeHUe MOYKU HA WeCMOU CeKYHOE OBUNCEHUSL.

Pewenue
JAHO:
x=A4+ Bt + C# a) Cpenssia CKOpOCTb <Vv,> 3a UHTEPBAJI BPEMEHH t)-t;
A=3m OIIPEAEIISIETCS BBIPAKECHUEM:
B =8 m/c <y> = Xa=%X1 _ A+Bt2+Ct‘2*—A—Bt1—Ct‘{'
C=-0,05 m/c* tr—tq tr—tq
t,=1c [ToacTaBuB CrO/1a YUCIIEHHBIE BBIPAXKEHHUS, TTOJTYYHUM:
L=6c (3+8-6-0.05-6*)-(3+8-1-0.05-1*)
— Vx> = 5 =—4.95 m/c.
_?
@) <vy> -2, 0) Cpennsis myTeBasi CKOPOCTb <V> OIPEACIATHCS
0) <v>-2,8)a,-? )
BBIPAXKECHUEM:
o S
V> — ,
tr—ty

rae S — myTh, IpONIEHHbIM TOUKOW 32 HHTEPBAI BPEMEHH [ - 1].

[TyTh, B OTIIMYHME OT KOOPIUHATHI (B JaHHOM Cllydae KOOPAMHATHI X), HE MOXKET

OBITH OTPHIATENLHBIM, TO3TOMY BECh IMyTh O OYAET CKIAAbIBATHCS M3 IBYX

OTPE3KOB: So1 = Xmax — X1, KOTOPBIN MTPOXOJUT TOYKA 32 UHTEPBAJI BPEMEHU I, — [/,

u Sp; = | X2 — Xmax | , KOTOPBIM MIPOXOJAUT TOYKA 32 NEPUOJ [2 — Ly,

rac {,, - MOMEHT BpEMCHH, KOT1a TOYKa UMCCT MAaKCUMAaJIbHYIO KOOpOIUHATY X.

JIIs HaXOXKIEHMs 3HAUEHUS apIyMEHTa £y, IIPU KOTOPoM (QYHKIUS X = X(1) umeer

MaKCUMyM, €€ Heo0XoauMo mnpoaudhepeHITMpoBaTh U MPUPABHITH MOTYYCHHYIO

MIPOU3BOJIHYIO (TO €CTh MTHOBEHHYIO CKOPOCTh V) HYJIIO, CJI€A0BATEIBLHO

dx(t)
dt

t =ty nipu 0.



Taxum o6pazom, v(ty) = B +4Ct)’ = 0.

A -8
O = —= = 407> ty=3,42
rerond v AN —4.0.05 hoM ¢
" Xmax =A + Bty + Ctaf =3 + 83,42 - 0,053,424 =235 m.
Haxomum <v>:

_502_501 — (xmax_xl)'l'lxz_xmaxl — (23}5_10195)-'-|_1318_2315|

ty—tg to—tg 6—1

<y> =9,97 m/c.

B) M3BeCTHO, UTO YyCKOpPEHHE SIBIISETCA BTOPOM MPOU3BOAHOW OT KOOPAMHATHI IO
BPEMEHHU, TI0ITOMY, NpoaAuQ(eEPEHIIUPOBAB ABAKILI (PYHKIMIO X (1), TTOdyUnM

a=43CF=-06"¢

Mc? M
[Iposepum pasmepHOCT: [a] = [C]-[£] = {—4 = —2]
c* ¢

[ToncTaBMB 3HAYEHHE BPEMEHH, TIONTYy4InM: a; = — 0,6:6% = — 21,6 m/c?.

IIPUMEP 2.

Aemomobuns 08uxICemMcs nO 3aKpy2eHUIo wocce, umere2o paouyc KpugU3Hbl
R=50 m. Ypasnenue osusicenusi agmomoouns (ommocumenbho KpueoIUHeiHOU

KOOpOuHamul &, OMCUUMAHHOU OM HEKOMOPOU HAYAIbHOU MOYKY HA OKPYI*CHOCMU) UMeen

610 &) = A+ Bt + CF,
20e A=10 m, B=10 m/c, C=-0,5 m/c’.
Haumu:

]) CKopocmb a6m0M06l/l]lﬂ, €20 HopMallbHOE, MAHCEHYUATIbHOE U NOJIHOE YCKOPEHUA

8 MOMeHm epemenu =5 c;

-
2) onuny nymu S u mooynw nepemewenus | AY| noswcaprozo asmomobuns 3a decsimo
CEKYHO, OMCUUMAHHBIX ¢ MOMEHMA HAYANd OBUNCEHUSL.

JAHO:
Et) = A + Bt + CP E(t) &(0)
A=10m; B=10wm/c M
C=-0,5 m/c?

R=50m R
t;i=5¢ tb=10c

1) onat;: an, a, a-?
2) onaty s, |AF] -? Puc.1




Pewenue:

CkopocTh aBTOMOOMIISL HAalZIeM, B3sIB IPOU3BOAHYIO OT KOOPIMHATHI IO BPEMEHHU:

a
y= d—iz B +2Ct =10 + 2(= 0,5)5 = 5m/c.
d
TaHreHIUaIbLHOE YCKOPEHHE PABHO: d 7 = d—: =2C=-1 m/c%
2 2
HopMmanbHOe YCKOPEHHE ONPENETINTCS KaK: dy = % =505 M/c?.

[TonHoE YCKOPCHUC OIIPCACIINTCA KaK I'MIIOTCHY3a IIPAMOYT'OJIbHOI'O TPCYIrOJIbHUKA,

KaTC€TaMH KOTOPOTI'O ABJIAIOTCA TAHI'CHIIMAJIBHOC M ITIOJIHOC YCKOPCHMUA:

a=+a2+a?=+(-1)%+0,52 = /1,25 = 1,12 m/c’.

YToOBl onpenenuTs JIMHY MYTH S, MPONIEHHOTO MOKAPHBIM aBTOMOOUIIEM

3a Bpems tp, HaJI0 CHaYyasa BBISICHUTh, MIPOUCXOJIUT JU B TE€YEHUE ITOTO BPEMEHHU
JBHKEHUE TOJIBKO B OJIHOM HAIIPABJICHUH, WINA HET. /[ 3TOro HailieM MOMEHT
BPEMEHH ty, KOTIA CKOPOCTh CTAHOBUTCS PABHOM HYJIO (T.e. MOMEHT, I10CIIE KOTOPOTo

ABUIKCHUC OCYHICCTBIIACTCA B IIPOTHBOITIOJIOKHOM HaHpaBJ’IeHI/II/I):

B +2Cts=0.
0 == —— = 10
TCIOAa IOJYy4YrUM, 9YTO [pf 2C — 2(_0’5) = C.

Takum 00pa3oM, B TeueHHe NEpBbIX 10 CEKyHJ IBMKEHUE B HAILIEM CiIyyae

OCYUIECTBJISIETCS. B OJTHOM HaIpaBJI€HUH, TO €CTh MPONJAEHHBIA MyTh OyJET paBeH

Pa3HOCTH U3MEHEHUS KPUBOJIMHENHOM KOOPAUHATHI &
S=E(t) - &(0)=A + Bty + Cty? - A =Bt + Ct2=10-10-0,5-10 = 50 m.

Monyibs nepemertuenus (xopaa &(12)&(0)), kak BUAHO U3 TPSIMOYTOJIBHOTO
Tpeyronsanka OME(0) Ha pucynke 1, pasen |AF| = 2 R Sin(g ),

rae (O — Yroj MexIy pajuyc-BEKTOPaMH, ONpPENeAounUMU HadainbHoe &(0) u

KOHeUHOE &(12) MOJIOKEHHUS TTOKAPHOTO ABTOMOOMIIS HA TPAEKTOPUM €10 JIBUKEHUS.

Bennunny 3TOr0 yria B paauaHax HaiJIeM Kak OTHOIIEHUE JJIMHBI Ty TH S K paguycy

S
OKpYKHOCTH R, TO ecTb (0 = 7

- . S .
Otcrona nonyunm: |Ar| = 2R sin R 2-50-Sln(2520 panj= 47,94 m.



IIPUMEP 3.
Tooicapuwiii camonem, temawuil 20pU30HMAIbHO co ckopocmvio V=180 km/uac na

svicome h=200 m, oondxcen 3amywums necnoti noxcap. Ha xaxom paccmosmuu S

om 0uaza nocapa no 20PU30HMAIU OH O0IHCEH COPOCUMb 800y, YMOObL 3aMYUUMb
noxcap? Bvlopoc 600bl cuumams MSHOBEHHLIM, CONPOMUGNIEHUEM 6030YXa U

paccesiHuem 800bl NpeHebpeyb.

JTAHO:
V.op=180 kxM/gac = 50 m/c Veop
h=200wm
S—9

A

Macca BOAbI IMPWUHUMACT YYdaCTHC B [ABYX JBHXXCHHAX, PABHOMCPHOM

OPSIMOJIMHEMHOM IO TOPU30HTANIM ([0 MHEPUUMH) U B PaBHOYCKOPEHHOM
IPSAMOJIMHENHOM 0 BEpTHKAIU (IO JAEHCTBHEM CHIIBI TsDKeCTH). PaccrostHue S,
KOTOpOE BOJa TMpOJIETaeT IO TOPHU3OHTAIM, ONpeneNserca Mo Qopmyle

PaBHOMEPHOT'O MPAMOJIMHENHOTO IBMXKEHUS Kak S = VI,

HewusBecTHOE BpeMsi [ MOXHO ONPEAEIHTb, PACCMOTPEB JBUKEHUE BOJBI IO

BCPTHKAJIH. I[BI/I)KeHI/Ie BOJbI ITO BEPTUKAJIN OIMPCACIIACTCA YPAaBHCHUCM

2
h = vt + gtT ,
rJe g — yCKOpeHUe CBOOOHOTO MaICHUsI, Vo — Ha4allbHasi CKOPOCTb.

Tak kak HayaJbHas CKOPOCTb ABWIKCHUA IO BCPTHUKAIM B HAIICM CJIyHac paBHA

t2

_ &
HyJII0, TO /i = =
OTcro1a HaXOMM BPEMS £, B Te4EHHE KOTOPOTO BOJA JIETENA OT CAMOJIETA [0 3EMIIH,

Zh
CITyCKasICh MPU ITOM Ha PACCTOSIHUE /1 TIO BEPTUKAIH: [ = .



[TomyyeHHOE BBIpaKEHUE JI1 BPEMEHHU MOJCTABUM B POPMYITY LISl HAXOXKACHHUS S,

2h
B pe3yJbTare moayyum: S = v 2
2
M [M-C
[IpoBepuM MOTyUYEHHYIO pa3MepHOCTh: [S] = < =M
M
2-200

[ToncraBuM uncieHHble 3HaUYEHUA: S =50 o8 =319 m.

1

Tunoewie 3a0auu

3agaya 1. Kunemarnueckoe ypaBHEHHE IBHKECHHMS MATEPHAIBHOM TOYKU IO
npsvoit umeer Bug X = A+Bt-CF, rne A = 4m, B = 2mc™!, C = — 0,5mc. st
MOMEHTa BpeMeHHU ¢; = 2c.

Onpenenuts: 1) KOOPAUHATY X TOUKH;

2) MTHOBEHHYIO CKOPOCTb V]; 3) MTHOBEHHOE YCKOPEHHUE d].

Bamaua 2. Kunemaruueckoe ypaBHEHHE IBIKEHHMS MATEPHAIBbHOM TOYKH II0
npsimoii umeet Bug X = A+Bt+CF, rme A =5m, B=4mc !, C =— lmc?

1. [TocTpouTh rpaduK 3aBUCUMOCTH KOOPAUHATHI U TyTH OT BPEMEHHU.
2. OnpenenuTh CPENHIOI0 CKOPOCTH 3a MHTEPBAJl BpeMEHHU OT f7 =1c¢ 1o f2 = 6¢.
3. Haiitu cpeHIo10 MyTEBYIO CKOPOCTH 3a TOT K€ UHTEPBAJI BPEMEHH.

3apmaua 3. IlpeneOperas CONpPOTHBICHHEM BO3[yXa, OMPENEITUTh YTOJd, MO
KOTOPBIM TEJI0 OPOIIEHO K TOPU30HTY, €CIIM MaKCUMallbHasl BHICOTA MObEMA Tela
paBHa 1/4 nanpHOCTH €ro moJjieTa.

3apaua 4. ABTOMOOWIb ABUKETCS MO 3aKPYTIIEHHOMY II0CCE, UMEIOIIEMY PaJNyC
KpUBM3HEI 50 M. YpaBHeHHe BIKeHus asromoomns &(1) = A + Bt + CF,

rnie A=10wm, B =10 mc!, C = — 0,5 Mc? (£ o3HauaeT KpHBOTMHEIHYIO KOOPIMHATY,
OTCYMTAHHYIO OT HEKOTOPOW HAYAIBHOW TOUKH Ha OKPY)KHOCTH ).

Haiitu:
1) ckopoCTh aBTOMOOMJISA, €T0 TAHTCHIIMAILHOE, HOPMAJILHOE U TIOJIHOE YCKOPECHHUS

B MOMEHT BpPEMEHH /] =5¢;

2) IAMHY MyTH U MOJTYJIb IIEpEMELEHUsI aBTOMOOMIISA 3a MHTEepBaJl Bpemenu =10 c,
OTCUMTAHHBII C MOMEHTA Hayajia JIBUXKECHHUS.
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3agaya 5. MaxoBHK, BpallaBIIMKCS € TOCTOAHHOM wyactotol 10 c!, pu
TOPMOXXEHUM Hayajdl BpallarbCsi paBHO3aMme[yieHHO. Korma TopmoxkeHwne
MPEKPATUIIOCh, BPAIICHUE MAaXOBHUKa CHOBA CTAJIO0 PABHOMEPHBIM, HO YK€ C
4acToTol 6 ¢ .

OrnpenenuTs yriioBO€ YCKOPEHHE MaXOBUKA M MPOJOKUTEIBHOCTh TOPMOKEHHS,
€CJIM 32 BpEeMsl PaBHO3aMEJICHHOTO ABMKEHHS MaXxoBUK cielai 50 000poToB.

3amaya 6. Touka JBHXKETCS IO OKPYXHOCTH paauyca 10cM C TOCTOSSHHBIM
TaHTCHIMAIBHBIM YyCKOpeHUueM. HalTu 3TO TaHreHIuaibHOE YCKOPEHHUE, €cld
U3BECTHO, YTO K KOHIy MSATOrO 00OpoTa MOCje Hayajga JBUKEHUS JIMHEHHas
CKOPOCTh TOYKH CTajia paBHOHU 79,2 cMm/c.

Koumponwvusie 6onpocut

1. Uro Ha3piBaeTcsi MarepHasbHOW TOUkOM? [loueMy B MeXaHHMKE BBOJAT TaKyIO
MOJEIb?

2. Yro Takoe cucrema orcuera?

3. Uro Takoe BeKTOp nepememieHus? Beerna am Momysiap BEKTOpaA MEPEMEIICHUS
PaBEH OTPE3KY IYTH, IPOUIEHHOMY TOUYKOM?

4. Kakoe IBUKEHNE HA3bIBACTCS MOCTYIIATEIIbHBIM?

5. Jlate ompenesieHUss BEKTOPOB CPEOHEW CKOPOCTM M CPEAHEr0 YCKOPEHU,
MTHOBEHHOW CKOPOCTH U MTHOBEHHOTO yCKOpeHUs. KakoBbI NX HarpaBiieHUs ?

6. Uto xapakTepu3yeT TaHTEHIMaJIbHAas COCTABIIONIAs YCKOPEHUS? HOpMAJIbHAs
cocTaBiisioniasl yckopeHusa? KakoBbel HX MOTyu?

7. BO3MOXKHBI JIU IBUKEHUS, IPU KOTOPBIX OTCYTCTBYET HOPMAJIIBHOE YCKOPEHHUE
WIM TaHTeHUIMaabHOe yckopenue? IIpuBeaure npuMepsl.

8. UTo Ha3bIBaeTCs YIIIOBOW CKOPOCTHIO, YIIIOBBIM ycKopeHueM? Kak onpenensercs
WX HaIpasJicHHuE?

9. KakoBa CBA3b MEX1Y JUHEHHBIMHA U YTJIOBBIMHU BEJTMUYNHAMHU?

11



IIpakTnyeckoe 3ansiTue Ne 2
Pazoen 1 Mexanuka. Tema «/lunamuxa)

[enp: 3akpenuTh TEOpEeTUUECKMU Marepuan no teMe. [loaydnTe mpakTH4ecKue
HaBBIKM II0 OIPEHACICHUIO JTHUHAMUYECKUX XapaKTEPUCTHK ITOCTYyHATEIbHOIO M
BpAILATEJIBHOTO IBUKEHUS.

OTBOAMMOE BpeMs Ha 3aHATHE — 2.

Hopaook evinonnenusn padomol

1. PaccMOTpeTh TEOPETUUECKHUE BOMIPOCHI IO KOHCIIEKTAM M PEKOMEH Iy EMbIM
HCTOYHHUKAM

2. PaccMOTpeTh pUMEpPHI PENICHUS 3a/1a4

3. Pemmth TUIIOBBIC 3a1aUN

4. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI

Paccmampueaemue meopemuuecKue 6onpocsl

NueprmanbHbie cuctemsl otcueTa. [loHsTue o Macce tena. OnpeaeieHue CUbl.
OCHOBHBIE CHJIBI, ICUCTBYIOIIUE HA TE€JIAa B MEXAHUKE.
OnpeneneHne XxapaKTEPUCTHUK JIBUKEHHS TEJ C TIOMOIIBIO 3aKOHOB Hbl0oTOHA.

OnpeneneHrne MOMEHTOB MHEPIIMH TEJl IPABUIIBHONW F€OMETPUUYECKON (HOPMBI.

nok wh =

Hcnonp3oBanue Teopemsl Ll TeliHepa s onpeaeieHnuss MOMEHTA HHEPLIMH Tea
OTHOCHUTEJILHO IPOU3BOJIBHOU OCH.
6. JluHaMmMKa BpalaTesIbHOTO IBUKEHUS! aDCOIIOTHO TBEPJOTO TEa.

7. JlnHaMMKa )XHUAKOCTEH U ra30B.
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Ilpumepwt pewienua 3a0au
ITPUMEP 1.
Teno cockanvzvlieaem ¢ HAKIOHHOU NAOCKOCMU. Y201 HaKIOHa niocKocmu pascen 300
ee onuna 1 m, koagpguyuenm mpenus meaa o niockocmo paser 0,4. Hauanvhas

ckopocmb paena Hymo. Haiimu epems cnycka mena ¢ HAGKIOHHOU NAOCKOCHU.

JTAHO:
a = 30°
[=1m
k=04
t-7?
Pewienue
at?
Bpewms ¢ onpeenum 13 GOpMyIIbI IyTU IIPU PABHOYCKOPEHHOM JIBWKEHHU [ = —
2-1
OTCIOJIa HAXOAUM = ,\|— (1)
a
YToOBl ONIpeieNnuTh YCKOPEHHE a Bocoib3yeMcsi Bropeim 3akonoM HeroToHa:
Y F,=ma (2)
CornacHo pucyHka N +mg + ﬁmp =md 3)

-

rae N — cuna peakiuu Onopkl, Mg — CUjla TSKECTH, F,,, — cua Tpenus..

UtoO0s! pemuTh ypaBHeHue (3) nepeiiemM oT BEKTOPHOUM (OPMBI K CKATIIPHOM, TS

ATOr0 CIPOCUMPYEM 3TO YPABHEHHUE HA OCU KOOpJaUHAT X 1 V
X:—mgsina + Fpp = -ma 4)
V: —mgcosa +N =0 (5)
[Tony4deHHYIO CUCTEMY YPaBHEHHI peIlIaeéM OTHOCUTENIBHO YCKOPEHHUS d,

yuuthiBast, 9to F,, = kN,

13



mg sina—kN
N3 ypaBuenus (4) a = gT’

WJIU C y4eToM ypaBHEHHS (5)

__mgsina—kmg cosa

(6)

m

2-1
g(sina—k cosa)

ITocne moacranoBku (6) B (1) umeem: t = \/

[IpoBepuM pazmepHOCTh: [I] =

2-1

=1,3(c
9,8(sin 30° —0,4c0s30°) ©

HOIICTaBI/IM YU CJI€HHbIC 3HAUCHUS: [ = \/

IIPUMEP 2. Iloswcapusiti agmomobuib maccou 10 m 0susicemcs ¢ NOCMOAHHOU
ckopocmuio 36 km/4ac no epinykiomy mocmy. Onpedenums cuny oasnrenus F
A8MOMOOUTISL HA MOCI 8 €20 8epXHell MOoYKe, ecliu paouyc KPUsUsHbl MOCMA PaGeH

50 m.

Pewenue

=

JIAHO:
m=10T1=10000 xr !
v =36 xm/gac = 10 Mm/c

R=50m
Fy-?
Pemenne
ITo BTOpOMy 3akoHYy HproTOHA:! ZF =ma (1)
i=l
Wnu, coracHO pucyHka N +m j = md (2),

rae N — cuna peakiuu Onopsl, Mg — CUIa TSHKECTH, g — YCKOPEHHE CBOOOTHOTO
naJIeHus.
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Tak xak aBTOMOOWMIbL JABUXKETCA C MOCTOSIHHOM CKOPOCTBIO, TO €TI0 IIOJTHOC

2

yCKOpeHHe d OyJIeT paBHO HOPMAJIBHOMY YCKOPEHHIO: A = O, = % (3)

CnpoenupyeM ypaBHeHue (2) Ha och Y
-N+mg=ma wm N=m(g—a). 4)

Tak Kak 1o TpeTheMy 3akoHy HbIOTOHa MOIyIb CHIIBI JaBjicHHsA F paBeH
172
MOJLYJIXO CHJIbI peakiu onopsl IV, T0: Fo = N =m(g—a) = m (g — ?).

102

2 y=7.810*H.
50

[ToxcTaBum uKcneHnsle 3Hadenus: Fy = 10-103(9,8 —

Tunoewie 3a0auu

3apaua 1. Ha crone crout Tenexka macco 4kr. K Tenexke npuBsA3aH OJUH KOHEL
HIHypa, MEepeKUHyToro uepe3 Oyok. C KakUM YCKOpEHHEM OyAeT ABUraThCs
TEJIeXkKKA, €CJIA K APYroMy KOHIy IIHypa IPUBA3aTh TP Maccou 1kr?

3amaua 2. [Ilaitba, myieHHass MO0 MOBEPXHOCTHU JibJla C HaYyaJbHON CKOPOCTHIO 20
M/c, octaHoBmiIach uepes 40 c. Haiitu ko3 duiineHT TpeHus manosl o Je.

3amava 3. Teno CKOJIB3UT MO HAKJIIOHHOW TUIOCKOCTH, COCTABIISIIOIIEN C TOPU30HTOM
yroa 45°. Ilpoitas paccrosaue 36,4 cm, Tenno mpuodperaer ckopocTh 2 m/c. Uemy
paBeH KO3 PUIMEHT TpeHus Teja O TII0CKOCTh?

3amaua 4. [lox neiicTBMEM MOCTOSTHHOM CHJIBI BaroHETKa MpOIUIA NMyTh 5 M U
npuodpena ckopocTh 2 M/c. Onpenenuth padOTy CHIIbI, €CJIM Macca BarOHETKU

pasHa 400 kr u kod(urment Tpenus f=0,01.

3amaya 5. C oHOrO ypOBHSI HAaKJIOHHOM IJIOCKOCTH OJIHOBPEMEHHO HAYMHAIOT
CKaThIBaThbCA 0€3 CKOJIbKEHHUs CIUIONIHBIC IMIJIMHIAP U Iap OJUHAKOBBIX MacC H
OJIMHAKOBBIX PAINyCOB.

OnpenenuTs:

1) oTHOIIEHUE CKOPOCTEN LUIIMH/IPA U 1Iapa Ha JaHHOM YPOBHE;

2) UX OTHOIIIEHUE B JAHHBI MOMEHT BPEMEHHU.

3agaua 6. OnpeaenuTb MOMEHT UHEPIIMM TOHKOTO OJHOPOIHOTO CTEPKHS JJTMHOU
30cv m wmaccor 100r OTHOCHUTENBHO OCH, NEPHEHAUKYJSPHON CTEPKHIO H
MPOXOIAIIEH YEPE3:

1) ero xoHerr; 2) ero cepeuHy;

3) TOYKY, OTCTOSIIIIYIO OT KOHIIA CTEP>KHS Ha 1/3 ero JIuHbI.

15



3amaya 7. MaxoBuk B Bujie qucka Maccoi 50 kr u paauycom 20 cM ObLT packpyueH
710 4acTOThI Bpalenus 480 MUH ' ¥ 3aTeM NPEIOCTaBIEH caMmoMy cebe. Benencraue
TPEHUSI MAXOBUK OCTAHOBHIICS.

HaiiTu MOMEHT CHJI TPEHUS, CUUTASL €0 MOCTOSTHHBIM ISl CITYYaeB:

1) maxoBuk ocTtaHoBuics yepes 50 c;

2) MaxOBUK JI0 MOJHOU ocTaHOBKH caenan 200 000poToB.

KOHmPOJl bHblEe 60NPOCHI

1. Kakas cuctema orcuera Ha3biBaeTCs UHepLHanbHOU? [loueMy cuctema oTcuera,
CBSI3aHHAs C 3€MJIEH, CTPOro rOBOPS, HEMHEpLUHUAIIbHAS ?

2. Yro takoe cuiia? Kak ee MOKHO 0XapaKTepu30BaTh?

3. SBnsercs nu nepBbiii 3ak0H Hpl0TOHA ciieacTBUEM BTOPOro 3akoHa? [louemy?
4. CdopmynupoBaB Tpu 3akoHa HpI0TOHA, MOKa)KKUTE, KAKOBA B3aUMOCBSI3b MEKITY
ATUMU 3aKOHAMU.

5. B dewm 3akimrodaeTcs NpUHIKN HE3aBUCUMOCTH JICUCTBUS CUIT?

6. B ueM paznuunie MeXy MOHSATUSIMHU YHEPTUU U pabOTHI?

7. YrTo Tako€ MOMEHT MHEPLIUU Tena?

8. KakoBa poip MOMEHTa HHEPLIMM BO BpallaTEIbHOM JABUKECHHUU?

9. Kak ucnoisnb3yercs TeopeMa Ilteitnepa?

10. BeiBenute u chopMyaupyiiTe ypaBHEHUE TUHAMUKH BPAIIATEILHOTO JBUXKCHUS

TBEPJIOTO TeNa.
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IIpakTuueckoe 3ansitue Ne 3

Pazoen IMexanuka. Tema: «3aKoHbl COXPAHEHUA 8 MEXAHUKE)

[enb: 3akpenutrh TEOPETUUYECKHII Martepuasl mo Teme. [lomyuuTs mpakThudeckue
HaBBIKM TI0 OINpPEJCICHUIO JUHAMUYECKHX XapaKTePUCTUK IOCTYNaTEIbHOTO M
BpaIllaTeJIbHOTO JBIKCHHUSI HA OCHOBE 3aKOHOB COXPAaHEHUS UMITYJIbCa U MOMEHTA
HUMITYJIbCA.

OTBOAMMOE BpeMs Ha 3aHSITUE — 24.

IHopaook evinoinenus padomaot

1. PaccMOTpeTh TEOpETHUECKHE BOIPOCHI IO KOHCIEKTAM U PEKOMEHAYEMBIM
HCTOYHHUKAM

2. PaccMOTpeTh MpUMEpPHI PEIICHUS 3a/1a4

3. Pemmth TUIIOBBIC 3a1aUN

4. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI

Paccmampueaemue meopemuuecKue 6onpocsl

1. [Tonstre 00 uMmysnbce Tena (CUCTEMBbI Tel). 3aKOH COXPAaHEHUS UMITYJIbCA.
2. OnpeneneHue XapakKTEPUCTHK JIBUKEHHMS TEJl C IIOMOIIbI0 3aKOHa
COXpPaHEHUS UMITYJIbCA.
3. OnpeneneHrne MOMEHTA UMITYJIbCA 3AMKHYTOW CUCTEMBI TEJ. 3aKOH
COXpaHEHHUSI MOMEHTA UMITYJIbCa.
4. Hcnonp3oBaHne 3aKk0OHa COXpPaHEHUS MOMEHTA MMITYJIbCA IS ONPEACTICHUS
XapaKTePUCTHUK BPAIIaTEIIbHOTO JABUKEHUS.
5. Onpenenenne KUHETUYECKON SHEPTUH TEJ, COBEPIIAIOIINX MOCTYNATEIbHOE
Y BpalllaTeJIbHOE JBUKCHHUS.
6. [lonsiTME O  TOTEHIMAJbHOW  DHEPrMU  MEXAHUYECKOW  CHCTEMBL.
[ToTeHuMabHAst SHEPTHS B MOJIE CUJIBI TSHKECTH.
7. [TosiHas MexaHWYecKasi DJHEPIUsl CUCTEMBI U 3aKOH €€ COXPAHEHHS.

8. OrnpeneneHue XxapaKTEPUCTUK JIBUKEHHS TEJl C TIOMOIIBIO 3aKOHA

COXpaHCHUA MEXaHUYCCKOM OHCPIUH.
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Ilpumepwl pewenus 3a0au

IIPUMEP 1.
Ha owceneznooopooicnoii niamgpopme dcecmko ycmauogieHo opyoue. Macca

nrameopmol ¢ opyouem M = 15 T. Opyoue cmpensiem 6sepx noo yziom 60° K
eopuzonmy 6 nHanpagnenuu nymu. C Kakou cKopocmvio nokamumcs niamegopma

ecreocmeue 077’10611!1/[, eciliu macca CHClp}ZaCl m =20 Ke, a eco cmapmoeaslt CKopocnib

600 m/c?

JAHO:
M=151=15-10° kT
m =20 Kr
v =600 Mm/c
o= 60° 1%
V -9 7 N
> X
Pewenue

[Tnardopma ¢ opyauem u cHapsj NPEACTABISAIOT COOON 3aMKHYTYIO CUCTEMY, JJIs
KOTOPOM CHPABEUIMB 3aKOH COXpaHEHUS UMITyjbca. CyMMapHbI HUMITYJIBC 3TOU
CHUCTEMBI J10 BBICTpEIIA PABEH HYJIIO, a [I0CJIE BBICTPEIA — CYMME UMITYJILCOB CHapsiIa

U TUIaT(hOPMBI C OPYAHEM, CIEI0BATENIBHO:

mv + MV = 0. (1)
CnpoenupyeM ypaBaenue (1) Ha och x:
mvcosa — MV = 0. (2)
OTtcroaa nojryuyum
= _mveosa
M

HOI[CTaBI/IM YU CJICHHBIC 3HAYCHUA:

0,5

1,5-10*

V' =20-600- = 0,4 m/c.
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IIPUMEP 2.

l'opuzonmanvuas naamgpopma maccou 80 ke u paouycom 1 m 8pawaemcs c
yacmomou 20 ob/mun. B yewmpe niamgopmvl cmoum uenogex, oepiica 8
paszeedennvix pykax eupu. Onycmué pyKu, 4enosex ymeHbuiaem CE80U MOMEHM
unepyuu om 2,94 xe'm? 0o 0,94 xe'm’. Cuumas niampopmy Kpyaivim OUCKOM,
onpeoenums HO8YI0 Y2l08YI0 CKOPOCHb NIAM@POPMbL U 80 CKOIKO pA3 NPU IMOM
UBMEHUNACh KUHeMUYeCcKas JHepaus?

JAHO: D_O_D

R=1wm

n; =20 06/mun = 20-6000/c 'g N Bl
m = 80 Kr

J; = 2,94 xkr-m? .,
J>=0,98 kr-m?

ny, Tg/T] -7

Pewenue

Yenosek — matopma NpeAcTaBisAiOT cOO0H 3aMKHYTYI0 CUCTEMY, IOITOMY

JUISl HEE CIPaBEJIMB 3aKOH COXPAHEHUs] UMITyJIbca (Y4TeM IPH 3TOM, UYTO yIJIOBas

CKOpPOCTH (), BhIpa)XacMasad B paJjuaHax B CIMHHIY BPCMCHHU CBs3aHO C YHCIIOM

000pOTOB 3a €MHHILY BPDEMEHH 71 TIPOCTBIM COOTHOIICHUEM 1 = 2 T():

(Ja ¥ Tny = (s + T, (1)
rae Ju, — MOMEHT nHepuuu miathopmel, J; u J> — MOMEHT MHEPIMH YeTOBEKA C
pa3BeeHHBIMA U OIYIICHHBIMH pPyKaMH COOTBETCTBEHHO, /1; M M2 — YacCTOTHI
BpaileHusi iaThopMbl ¢ UYETOBEKOM C Pa3BEACHHBIMHU (711) U C OIYIIEHHBIMU
pyKamu (712).

MowmeHT uHepiuH mIaThopMbl OIIPEIETAETCS KaK

mR?2

JI’UZ: >

2)
[ToncraBum (2) B (1) 1 peminm nojiyd4eHHOE YpaBHEHUE OTHOCUTEIBHO 712:

1 p2
(EmR +]1)n1 _(40+2,94)1200
SmRZ+],  40+0,98

n, = = 1257 o6/c.
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[Inatdpopma ¢ demoBekoM Oyner o0JaAaTh TOJBKO KHUHETHYECKOM

. . . Jw?
BpaliarelbHoi sHeprueil T, onpenensemoii mo popmyne: ' = > 3)

rae J — CyMMapHbIii MOMEHT UHEPIIUHU, ® - YTI0Basi CKOPOCTb.

OTCIOI[a MOXHO IIOJIY4WUTb, IIOJjiaras, 4YToO T !/ — KHHCTHYCCKasl OHCPIHA

1aT(OPMBI C YETIOBEKOM C Pa3BEICHHBIMHU PYKaMH, a 12 — KHHETHYECKAst DHEPTHS

HJ'IaT(bOpMI)I C YCJIOBCKOM C OIIYIICHHBIMH PYKaMMH:

mR? 2
Ty (T +11>'"1 (40+0,98)-12572
T, (mRZ T (4042,94) 22 = 1,05 pasa.

Takum 06pa30M, KHHCTHUYCCKAasd OHCPIUA CHCTCMBI HJIaT(i)OpMa-‘IGHOBGK

T,-T 1,05-1,00
YBEJINUMJIACh HA 21 = = 0,05 = 5%.
Ty 1,00

Tunoewie 3a0auu

3anaua 1. llap, maccoii 10 Kr, IBMXKYITUICS CO CKOPOCTHIO 4 M/C, CTAJIKUBAETCS C
mapoM Maccou 4 Kr, CkopocTs kotoporo 12 m/c. Cuutas yaap npsMbIM, HEYIIPYTUM,
HalTH CKOPOCTH IIAPOB IMOCJE y/1apa B IBYX CIydasX:

1) Manblif map HaroHsieT OOJIBIION Iap, IBUKYIIHUICS B TOM e HAIIPaBJICHUH;

2) mapel ABUKYTCS HaBCTpeuy APYT APYTY.

3anaua 2. /[Ba rpy3a maccamu 10 xr u 15 KT nogBenieHbl Ha HUTSX JJIUHOU 2 M, TaK
YTO TPY3bl COMPUKACAIOTCS MEXKIY cOO00M. MeHbIINi Ipy3 ObLJI OTKJIOHEH HA YTroJl
60° u BemyieH. OnpeneauTs BbICOTY, HA KOTOPYIO MOJHUMYTCS 00a rpysa mnocie
yaapa. Y ap rpy30B CUMTaTh HEYNPYTHUM.

3agaua 3. C ogHOrO ypOBHS HAKJIOHHOM MJIOCKOCTH OJHOBPEMEHHO HAYMHAIOT
CKaThIBaThbCA 0€3 CKOJIbKEHHUsS CIUIONIHBIC IMWJIMHIAP W IIap OJWHAKOBBIX MacC H
OJIMHAKOBBIX PAINyCOB.

OnpenenuTs:

1) oTHOIIEHUE CKOPOCTEN LUIIMH/IPA U 1Iapa Ha JaHHOM YPOBHE;

2) UX OTHOIIIEHUE B JAHHBI MOMEHT BPEMEHHU.

3anaua 4. Ha kparo HenoaABM»KHOM ckaMby JKyKkoBckoro quamerpoM 0,8 M 1 maccoit
6 KI' CTOUT 4YeoBeK Maccoit 60 k.

C kako# yrijioBO#l CKOPOCTBIO OyJeT BpaliaThbCs CKaMbsl, €CJIU YEJIOBEK MOoMMaeT
JETSAUIMI Ha HEro co CKOpocThio 5 M/c msiu Maccoit 0,5 kr? Tpaektopus msua
rOpU30HTAIBHA U TPOXOAUT Ha paccTosiHuu 0,4 M OT OcH TIATHOPMBI.
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3agaua 5. /[Ba mapa maccamu 2,5 Kr 1 1,5 KT IBUKYTCS HABCTpEUy APYT APYTY CO
CKOpOCTAMH 6 M/C 1 2 M/C COOTBETCTBEHHO. OnpeienuTh: 1) CKOPOCTh IMIAPOB MOCIIE
yaapa; 2) KHHETUYECKUE SHEPruu IIapoB MOCHE yJapa; 3) A0 KUHETUYECKOU
SHEPruM IIApPOB, MPEBPATUBIICIICS BO BHYTPEHHIOIO JHEPryI0. Yaap CUYUTATh
MPSIMBIM, HEYTIPYTHUM.

KOHmPOJl bHblEe 60NPOCHIL

1. YUro Ha3bIBaeTCs MEXaHMYECKOM cuctemoil? Kakue CcHUCTeMBbl SBISIOTCS
3aMKHYTBIMH?

2. B 4yem 3akirouaercs 3aKOH COXpaHEHMs MMIyJibca? B Kakux cucremax OH
BbInoiHAETCs? [louemy OH siBiisieTca PyHIaMEHTaIbHBIM 3aKOHOM IPUPO/bI?

3. Kakum CBOWMCTBOM HpOCTpaHCTBAa OOYCJIABIMBAETCS CIPABEUIMBOCTh 3aKOHA
COXPaHEHHMs UMITyJIbca?

4. Yto Ha3pIBAaETCS LIEHTPOM MacC CUCTEMBI MaTEpHANIBHBIX ToueKk? Kak nBrkercs
LEHTP Macc 3aMKHYTON CUCTEMBI?

5. B 4eMm 3akimrodaercs 3aKOH COXPAaHEHMS MEXaHW4YeCKoW sHepruu? [[ns kakmx
CUCTEM OH BBIIIOJIHSETCS ?

6. Heobxomumo 1M yciioBUE€ 3aMKHYTOCTH CHUCTEMBI [JIsl BBIIIOJIHEHHS 3aKOHA
COXPaHEHHS] MEXaHWYECKOW dHEeprun?

7. B yem pu3nyeckas CyniHOCTh 3aKOHA COXPAaHEHUS U MPEBpaIlleHUs] SHEPTUU?

8. UeM oTinyaeTcsi aOCOJIFOTHO YNPYTUH yaap OT aOCOJIOTHO HEYNPYroro?

9. KakoBa ¢opmyna Juisi KUHETUYECKOW SHEPTUU Teja, BPALLAIOUIEroCcsi BOKPYT
HEIOJBW)XHOW OCH, U KaK €€ BbIBECTHU?

10.YTo Takoe MOMEHT UMITyJIbCA MAaTEPUAIBHON TOYKH U TBEPIOIO Tea?

11.Kak onpenensercss HapaBJI€HUE MOMEHTA UMITyJIbca?

12.CopMynupyiiTe U 3aUIIUTE YpaBHEHHE JUHAMUKY BPalaTEIbHOTO JBIKCHUS
yepe3 MOMEHT UMITyJIbCa TBEPAOTO Tea.

13.B yem 3akiioyaeTcst (pu3myeckas CyIIHOCTh 3aKOHAa COXpPaHEHUS MOMEHTa
uMItysbca? B kakux cucremax orcuera oH BolnoiHseTcs? [IpuBeauTte npuMepsl.
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IIpakTuueckoe 3ansitue Ne 4

Pazoen 2. «Moaekynapunasa puzuka u mepmoouHamuKka)).
Tema: «OcHO6bl MONEKYAAPHOU PUIUKUY

[enp: 3akpenutb TEOPETUUYECKHN Martepuasl mo TeMe. [lomydnTh mpakThdeckue
HABBIKU IO OINPEACIICHUIO MTAPAMETPOB COCTOSHUS T'a3a C UCIOJIb30BAHUEM 3aKOHOB
ujeanbHOro rasza u ypaBHeHusi Kunaneiipona-MenneneeBa. Hcmonb3oBaHue
OCHOBHOI'O YPaBHEHHUS MOJIEKYJISIPHO — KUHETUYECKOW TEOPUH UACAIbHBIX T'a30B,
pacnpenenenuid Makcsesna, bosbiMana i1t onpeaeneHrs napaMeTpoB COCTOSTHUS
raza v JIBUKEHUS €r0 MOJICKYJI.

OTBOMMOE BpeMsl Ha 3aHITUE — 24.

Ilopsaook evinonnenus padbomot

1. PaccMoTpeTh TEOpEeTHYECKHE BOIPOCH MO KOHCHEKTAM KM PEKOMEHIYEMBIM
HMCTOYHUKAM

2. PaccMOTpeTh pUMEpHI PELICHUS 3a/1a4

3. Pemuth TUTIOBBIE 331241

4. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI

Paccmampueaemue meopemuuecKue 6onpocsl

MornekynspHOe CTPOECHUE BEILIECTBA.

[TapameTpsl, XapaKTEpU3YIOIIUE COCTOSIHUE ra3a.

ITonsiTue nneansHOro raza. OCHOBHBIC 3aKOHBI HJI€AJILHOTO T'a3a.
VYpasuenune Knanelipona-Meneneena.

Al e

OcHOBHOE ypaBHEHHE MOJICKYJIIPHO — KHHETHYECKOW TEOPHH HIeaTbHBIX
ra3os.

6. TemnoBoe paBHOBecue. AOCONIIOTHAS TeMIeparypa

7. PacnpeneneHne MOJIEKYJ MICAIBHOTO ra3a 110 CKOPOCTSIM U SHEPTUSIM
TETJIOBOTO JIBHKECHHSI.

8. Tlocrosnnas bonpumana.

9. Cpennsis nmuHa cBOOOJHOTO ITpodera MOJIEKYI.

10.Mcnionp30BaHre 3aKOHOB HJACAJIBHOTO Ta3a W OCHOBHOTO ypaBHEHHS
MOJICKYJIIPHO—KWHETHYCCKON TEOpHH WACAIBHBIX Ta30B, IS OIpEIeICHUs
MapamMeTPOB COCTOSIHUS Ta3a U IBHXKCHHS €70 MOJICKYJI.
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Ilpumepwl pewenus 3a0au

IIPUMEP 1.
CKOIbKO amomos8 co0eprHcUmMcst 8 00HOM cpamme YeleKucilozo 2aza?

Pewenue
JTAHO: Tak kak mosiekysia CO, COCTOUT U3 TPEX aTo-
CO, MOB, TO YHCJIO aTOMOB # CBSI3aHO C YHUCJIOM
m=1r=1-107kr MoJIeKy1 N CIIEAYIOIIM 00pa3oM:
N4=6,02-10% monp! n=3N. (1)
————————————————————————————— Yucno MONEKyYJT ONpeaesieTcs KakK
n-? N = VNy, )

rjae V— umcio moueit, Ny — uncino ABoraapo.

Yucno Monen, coaepxKamnxcsi B Macce BEMIECTBA /71, ONPEICISIETCA KaK
m

V=ap (3)

rac M — macca OJHOI'O MOJIsI BECIICCTBA (MOHHpHaﬂ MaCCEl).
MOHHpHEUI MaccCa yIJICKHUCIIOroO ra3da HaxXO4AUTCA, HCXOAA M3 aTOMHBIX BCCOB

yIiepoJia U KUCIIOpoJa, peAcTaBieHHbIX B [lepuonnueckoii Tabnuue Menaeneesa,
U CTEXHMOMETPUH (XUMHUUYECKOU (POPMYJIbI) YIIIEKUCIIOTO ra3a:
M(CO,) = (12 +16-2)-10° = 4410 kr/MOJIb.
VYyutsiBas (1) — (3), nomyuum:

_3mN,  3.10 0 .602-10°
n= - )
M 4410

=4,1-10* (atomoB).

ITPUMEP 2.

Lpu nosicape memnepamypa 6030yxa 6 nomeweHuu 8ospocia na 400 K. Bo cxonvko
paz npu 3mom Y8enuduics o0vem, 3aHUMAeMbvlll OOHUM KUIOMONeM 8030yXa?’
Kaxoeo cmanem oasnenue 6o30yxa 6 nomeweHuu, eciu cuumams €20 adCcoaomHo
eepmemuyHbiM? Bo3dyx 6 komHame cuumams uoeanbHbiM 2a30M.

Pewenue
JIAHO:
AT =400 K H3menenne oobeMa raza AV
v=1 KMOJb OIIpEHEIIAETCS KaK
p1 =760 mm pr.ct. = 10° I1a AV =V,-V, (1)
T,=293 K rae V> — xkoHeuHbIil 00beM rasa,
————————————————————————————————————— V; - nadyanpHBIA 00BbEM rasa.
AV, P2 - ?
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3anumeM ypaBHeHue Kianeiipona — MenzeneeBa AJisi HAYalbHOTO U KOHEYHOI'O

COCTOSIHUH Ta3a:
PI V] = VRTI;
p2V>= vRT>;

rJe V— KOJIMYECTBO BelecTBa (Unciio Moieit), R — yHuBepcabHas razoBas

IIOCTOsAHHA.

N3 ypaBHenuii (2), (3) BeIpa3uM HaYaJIbHBIA U KOHEYHBIN OOBEMBI,

YYHUTBIBasA, 4YTO B paCCMaTpUBAEMOM ciiydac p2 = pj:

VR(T, +AT) vRT, vRAT _10°-8,3-400

AV = Vg - V] =
P P P 10°

=332 M°.

J171s1 BTOpOTO City4asi IPOUCXOIUT U30XOPHBIN MpoIiecc, st KoToporo V; = V.
Torna u3 ypasHenuit (2), (3) cienyer, 4to

Ty Ty+AT (4)

OTcro/1a MoJy4YuM:

5
P2 :pl(T1+AT) _ 10°(293+400) _ 2,36-105 a.
T, 293

[IpoBepuM pa3MEPHOCTH:
Ha'K

[pz] = % =I1a.

IIPUMEP 3.

Haiimu monapuyro maccy eazosoii cmecu, cocmosweti uz 25 2 kuciopooa u 75 2
asoma.

Pewenue
JAHO: MosnspHas Macca ra3oBoM CMeCHU
mi(0y) =251 =25-103 kr onpenensercs mo Gopmyie:
mqi+m
ma(N2) =751 =75-107 kr Meyen = ———, (1)
V1 +V2
—————————————————————————————————— r7ie V; — YACII0 MOJIEH i-TO KOMIIOHEHTA CMECH.
M evecu - ? I/I3BCCTHO, qTo
m.
y= i )
Mi

rJie m; — Macca i-ro KOMIIOHEHTa cMecH, M; — MOJIsIpHasi Macca i-ro KOMIIOHEHTa
CMECH.

)
3)
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3 aTOMHBIX BECOB M XMMMYECKHX (DOPMYJ KHCIOpOAA M a30Ta CIEAyeT, uTo
M;=32-1073 kr/

MOJISIpHAs Macca Kuciaopogaa M; . KI/MOJIb, a MOJISIpHAs Macca a30Ta

M5 =28-107 Kkr/MOJIb.

Takum 0Opa3omM MoIy4dnM:

m, +m 1001073
MCMecu = ! 2 = 3 -3

m my 2510 +75-10

M, M, 32.10° 28-107°

=29.1073 Kr/MOb.

Tunoewie 3a0auu

3agauya 1.
Haiiti MOJIIpHYIO Maccy CMECH KUCIopoAa Maccou 25 r u a30ota Maccoi 75 T.

3agaua 2. Onpenenurs:

1) unci0 MoNeKy 1 BOIbI, 3aHMMaloIel pu Temueparype 4°C 06bem 1 M,

2) Maccy MOJIEKYJIbI BOJIbI;

3) auaMeTp MOJIEKYJbl BOJBI, CUMTAsl, YTO MOJIEKYJbI MUMEIT (OpMY IIAPUKOB,
COINPUKACAIOUIUXCS IPYT C APYTOM.

3amauya 3. B 6amuione oobemom 10 1 HaxoauTes renuit moa nasinenuem 1Mlla mpu
temmneparype 300 K. ITocae Toro kak u3 0amaoHa ObUT U3pacXOA0BaH Irejuid Maccoi
10 r, Temmniepatypa B 6amione noHu3uiock 10 290 K. Onpenenuts gaBieHUE TelUs,
OCTaBIIIErocs B OaJIOHE.

3apaua 4. B xonbe BmMectuMocThio 0,5 1T HAXOAUTCS KUCIOPOJ NPU HOPMAJIbHBIX
yciaoBusAx. OmNpenenuTh CPEeAHIO SHEPrUi0 MOCTYMATENbHOTO JABUMKEHUS BCEX
MOJIEKYJI, COJIEpKAIlUXCS B KOJIOE.

3amauya 5. bapomerp B KaOuHE JIETSIIEr0 caMoOjieTa BCE BpPEMs IOKa3bIBaeT
onuHakoBoe aaBieHue 79xlla, Onaromapsi yemy JIETUMK CUMTAET BBICOTY TOJIETa
Hen3MeHHou. OJIHaKO TemIiepaTypa Bo3ayxa 3a 00pToM camoliera u3MeHmiach ¢ 5°C
no 1°C.

Kakyto omuOKky B oOmpeaeineHud BBICOTHI JOMycTUN Jietyuk? J[laBneHue y
MOBEPXHOCTHU 3€MJIM CUUTATh HOPMaJIbHBIM.

anada 6. Cpeguss JjiiHa cBOOOAHOTO Mpodera MOJIeKyJIbl YIJIEKUCIIOTo rasa MnpH
HOPMAJIbHBIX YCJIOBUAX paBHA 40 HM.

Onpenenutb CPeAHIO apU(PMETHUYECKYIO CKOPOCTh MOJIEKYJ M YHCIIO COYIapeHuH,
KOTOpBIE UCIIBITBIBAET MOJIEKYJIa B 1c.
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I(onmpwl bHblE 60NPOCHI

I. KaxkoBa niens mosnekynsipHo-kuneruueckoit reopuu (MKT) ctpoenus
BemectBa? Chopmupyiite ocHOBHBIE TIoJokeHHsT MKT.

2. Urto Takoe atom? UTo Ha3bIBalOT MOJIEKYJION? Kak IBHXKYTCSI MOJIEKYJIbI
raza?

3. Haiite onpeaenenue nuddys3uu. [Ipuseaure npumepsl IpuMEHEHUs
muddy3un B Ipupoie, TEXHUKE U KU3HU YEIOBEKa

4. UYro Takoe O6poyHoBckoe Bmkenue? [IpuBenure npumepsl.

S. Pa3zmepsl 1 Macca MOJIEKYII.

6. JlaliTe onpeaeneHne KoaudyecTra Beniectra. KakoBa eauHuia KoamyecTsa
Bemlectsa B CI.?

7. UTto Takoe MoJIsIpHas Macca U Kak €€ MOKHO HaTH C MOMOILbIO TaOJIHIIbI

MenpeneeBa. Kakosa ee enuaunna B cucreme CHU? Kak cBsizanbl MmoysipHas 1
OTHOCUTEJIbHASI MOJIEKYJIIPHAS MaCChI.?

8. Ha3oBuTe uncioBoe 3HaY€HHE, ONpPEIeTICHUE U (PU3MUECKHUI CMBICTT
noctosiHHOM ABorajpo. [louemy nocrosinHast ABorajpo oJMHaKOBa JJis J1I000ro
BemecTna’?

9. Kakwue Temna Ha3pIBatOT MaKpOCKOITUYECKUMU ?

10. Ha3zoBuTe OCHOBHBIE arperaTHble COCTOSIHUS BelecTBa. Kakue n3MeHeHus
IPOUCXOAT B BEIlleCTBE IPU (Pa30BbIX Mepexoaax?

11.  [aiiTe onpeneneHus uaealbHOro rasa. [Ipu kakux yCloBHsX peasIbHbIE Ta3bl
BEIYT ceOst MoA00HO HaeaTbHOMY Tra3y?

12.  HazoBute pusnyeckue BEIUYUHBI, KOTOPBIE ABISIOTCS MUKPOCKOIINYECKUMU
napameTpaMM HJI€aJbHOTO Iasa.

13. HazoBute ¢pu3znueckue BeIMYHHbI, KOTOPBIE SIBISIOTCS MAKPOCKOITMYECKUMU
napaMeTpaMy MIEATBHOTO Ta3a.

14. B 4em npuumuna aasnenus raza? ChopmyIupyiTe U 3aMUIIATE OCHOBHOE
ypaBHeHue MKT uaeanbHoro raza. Kakoii MakpoCKONIMYECKUN U KAKHE
MUKPOCKOITMYECKUE MapaMeTphl ra3a CBSI3bIBAIOT ITO ypaBHEHUE?

15. Tlonmyuute u 3anuiuTe GOpMyIy CBSI3U JABIEHUS UICATBHOTO raza co
CpeIHEN KNHETUYECKOW SHEPrUeH JBUKEHHS MOJIEKYJI rasa.

16.  [laiiTe onmpeaeneHue TEII0BOro paBHOBECHS.

17.  [aiite onpenenenue remneparypsl Tena. KakoBbl eIMHHLIBI TEMIIEPATYPHI B
CHN? KakuM COOTHOLIEHUEM ONPEEIAETCS CBA3b MEXAY TEMIIEPaTypPHBIMU
mkanamu KenbBuna u Ienbcus?

18.  3anummte GopMyiy CBA3M IaBICHUS U TEMIIEPATYpPhI U1€aIbHOIO ra3a.
Uemy paBna noctostHHas bonbiimana? Kakos e€ gpusnueckuii cMbIci?

19. Ilonmyuure n 3anummre ypaBHeHne MenaeneeBa—Knaneipona.

20. Ilouemy ypaBHeHue MenneneeBa—KianeiipoHa Ha3bIBalOT YpaBHEHUEM
COCTOSIHUA UeadbHOro ra3a? Kakue MakpoCKONMMUECKUe NapaMeTphbl CBSA3bIBAIOT
3TO ypaBHEHUE?
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IIpakTuueckoe 3ansTue Ne 5

Pazoen 2. «Monexkynapnaa puzuxa u mepmoouHamMuKka.
Tema: «Du3zuueckue 0CHOBbL MEPMOOUHAMUKU)

[enb: 3akpenuTh TeOpeTUUecKuil MaTepual no teme. [[onydnTh NpakTUYECKUE HaABBIKU
10 OMPEJEICHUIO BHYTPEHHEN HEPTUU, TEMIIOEMKOCTH Ta30B U YPHEPTreTUUECKUX
XapakTepUCTUK  u3omponeccoB. [lomyuynTh mNpakTUYECKHE HABBIKA IO
OTIPEJICIICHUIO XapaKTEPUCTUK TEIIJIOBBIX MAIIIHH.

OTtBOAMMOE BpeMs Ha 3aHSATHE — 24.

Hopaook evinonnenua padomot

1. PaccMOTpeTh TEOpPETMYECKUE BOMPOCHI MO KOHCHEKTaM W PEKOMEHIYEMbIM
UCTOYHUKAM

2. PaccMOTpeTh NMpUMEpPHI pELICHUS 3a/1a4

3. PemuTe TUIIOBEIE 3a/1aUU

4. OTBETUTH HA KOHTPOJIBHBIE BOMPOCHI

PaccmampueaeMble meopemuuecKue 6onpocasl

1. Tlonstue o wuyucne creneHed CBOOOJLI MOJIEKYJ. 3aKOH PaBHOMEPHOTO
pacrpeneaeHus SHEPrun.

2. lloHsiTMe TEIJIOEMKOCTH HACAIBHOTO Ta3a. YJielbHAas TEIUIOEMKOCTh IpHU
MOCTOSTHHOM 00beMe U TTOCTOSTHHOM JIaBJICHUH.

3. OmnpeneneHrie BHyTPEHHEN SHEPIUU Ta3a.

4. Pacyer TeII0eMKOCTH CMECH T'a30B.

5. Pabora raza npu U3MEHEHUU €ro oobeMa.

6. Ilepoe Hauaio  TepmoauHaMuku. [IpumMeHeHwe  mepBOro  Havana
TEPMOJUHAMUKHU K U30IPOIIECCaM.

7. Tlonstue kpyrosoro npoiecca. O6patumpie U HEOOPATUMBIE TPOIIECCHI.

8. Iukn Kapuo u ero KII/I a5 uneansHoro rasa.
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Ilpumepot pewienus 3aoau
IIPUMEP 1.

Heyxamomnwii 2a3 sanumaem obvem 10 cm® npu Odasnenuu 40 mm pm.cm. u
memnepamype 20°C. Kakoii enympenuell 3nepeuell obaadaem smom 2da3, eciu

noaazams €20 UOedibHbim?

Pewienue
JTAHO: BryTpeHHss dHEprus naeanbHOro rasa
V=10cm?*=1-10"° M° paBHa CyMMe KHHETHYECKHMX DHEPIH
p =40 mmM pr.cT. = 5333 I1a BCEX €r0 MOJIEKYJI, TO €CTh:
————————————————————————————————————— U= Ng, (1)
Uu-? rae N — 9ucio MOJIEKYJI rasa,

& — CpenHsA MOJIHAS KUHETUYECKAs SHEPrus

OJTHOM MOJIEKYJIBL.
— @)
rae k — nocrosanas BonbnMana, § — unceno crenesei cBo6oasl, 1 — abcomoTHas
Temneparypa. J{ius IByXaTOMHBIX MOJICKYJI I =5.

Yrob6r! HaiTk IV, epenuiiem ypaBuerne Kianeiipona —MeHjieneesa B
CJIEAYIOLIEM BUJIE:
pV = VvRT = vikN4T = NkT, (3)

rae V— aucio mMoieit, N4 — aucimo Asoraapo.

OTtcroaa noyryyum:

_pv
= (4)

[ToncraBum (4), (2) B (1):

_ pVIikT _ ipV _ 5:5333.107°

U = Ng; KT 5 = 0,133 JIx.
IIpoBepuM pa3MepHOCTS:
3
[U] = Han® =225 = Hou= Jx.

M2
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IIPUMEP 2.

Kucnopoo sanumaem ob6vem I’ u naxooumes npu oaenenuu 200 xlla. Cnauana
2a3 Hazpenu npu NOCMoAHHOM dasnenuu 00 obvema 3 M°, a samem npu
nocmosnuHom ooveme 0o oasnenus 500 klla.

Ilocmpoums epaghux npoyecca u natimu:

1) uzmenenue sHympenHeii snepeuU 2asa,

2) cosepuieHHy0 um pabomy;

3) Konuuecmso menyiomol, nepedanHoe 2dasy.

Pewenue
JAHO: [TocTpoum rpaduxk mpouecca. Ha rpaduke
Vi=1wm® toukamu 1, 2, 3 0003HaYEHBI COCTOSHHUS Ta3a,
p; =200 klla=2-10°I1a XapaKTEPU3yEMBbIE CIEAYIOIIMMU ITapaMeTPaMHu:
V2=3M3 I_Vla P1, TI;Z_V29 P1, T2;3_V29 p2, Ts.
p2 =500 kIla=5-10°ITa D
A
-9 3
AU A, Q -7 . o
|
pi . >~ 2
-V
Vi Va

1) I3mMeHeHne BHYTPEHHEN SHEPTHUH T'a3a IIPHU €ro Mepexoie u3 cocTosiHug 1 B
cocTosinue 3 BeIpaxkaeTcsi (GOPMyJIOi:

AU = ¢’ mAT, (1)
rie ¢,’° — yaenbHas TeIIOeMKOCTb ra3a P MOCTOSHHOM 00BhEME;
m — Mmacca rasza; AT — pa3HOCTb TEMIIEPATYP, COOTBETCTBYIOIIMNX KOHEYHOMY H
HayanbHOMY cocTosiausiM ra3a (3 u 1), ro ecte AT = T3 — T7.

R
U3BecTHO, uTO ¢/ = -
2M
imR\T; — T,
rae M — monsapHas macca rasa, nosromy: AU = (2—;/[1) (2)
Temneparypst 17 1 T3 MOXHO BBEIpa3sUTh YEPE3 U3BECTHBIE TAPAMETPHI C TOMOIIBIO
o mRT
ypaBHenus Kinaneiipona — Menneneesa (pV = T):
Mp, V- Mp,V;
T, =—2 u T;=—22
mV mR
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Torna ypasaenue (2) MOXHO IEPENUCATh B BUJIE:
i-(p2Vo—p1V1)
AU = .
2
Y‘{TCM, YTO IJIA KI/ICJIOpO,Z[a, KaK ﬂByxaTOMHOFO ra3sa, l :5, nu HpOI/ISBeI[eM
HCO6XOHHMLI€ BBIYUCIICHUSI.

3)

5 5
AU = 5-(5-10 -32—2~10 1) 325 Mibx.
IIpoBepuM pa3mMepHOCTS:
.3
[AU] = Haw’ === Hm = JIx.

M

2) Ilonnas paboTa A, coBepiiaeMas ra3om, paBHa
A=A4;+ A, (4)

rae A; — pabora Ha yuactke 152, a A, — pabora Ha yuacTke 2—3.

Ha yyactke 1—2 naBiieHHE NOCTOSIHHO.
B stom ciydae pabota A onpenensetcs o ¢popmylie

A1 =pi1AV =pi(V>— V). (5)
Ha yuactke 2—3 00beM rasza He Mensiercsi, mosromy A2 = 0. CiieroBaTeaIbHO
A=A4;=p;(V,-V;) =2:10°3 - 1) = 0,4 M.
(3) CornacHo IlepsoMy Hayany TEpMOJANHAMUKH
O =AU + A.
[ToncTaBiisisi YMCICHHBIC 3HAYEHUSI, TOTYYHUM:
0=3,25+0,4=3,65 M]Ix.

Tunoewste 3a0auu

3agava 1. Beryucnurh ynenbHbIE TEIUIOEMKOCTH Cy M Cp CMECH HEOHA U BOAOPOA.
MaccoBbl€e 1014 Ta30B COOTBETCTBEHHO paBHbl M1 = 0,8 1 w2 = 0,2.

3agaua 2. OnpeaeauTh KOJIUYECTBO TEIUIOTHI, MOTJIOIMAeMOM BOJOPOJIOM MaCCOM
0,2 xr npu HarpeBanuu ero ot Temmeparypel 0°C no 100°C mpu mocTossHHOM
JTaBJICHUHU.

3agaua 3. Kucnopon 3anumaer 06beM 1 M° n Haxoaures nox nasinenuem 200 xITa.
['a3 Harpenu cHayaga Ipu IOCTOSHHOM JABIEHUM 10 o0bema 3 M>, a 3aTeM mpu
nmoctossHHOM 00BeMme 1o masiieHus S00 kI1a.

[TocTpouTs rpaduk mporiecca U HAUTH:

1) u3MeHeHne BHYTPEHHEW SHEPTUU rasa;

2) COBEepUICHHYIO UM PadoTy;

3) KOJIMYECTBO TEIJIOTHI IEPEAAHHOE Tazy.
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3agaua 4. B uwimHApe MOJ MOPIIHEM HAXOAUTCA BoJopoa Maccod 20r mpu
temneparype 300K. Bomopox chHauama OblT HOABEPTHYT aauabaTUYECKOMY
pacCHIMpPEHUI0, B pe3yJbTaTe 4YEro ero o0beM YBEIWYWICS B S5 pa3, a 3aTeM
U30TEPMUYECKOMY CIKATHIO, IPU KOTOPOM O0BEM Ta3a ONSATh YMEHBLIWICS B 5 pas.
Haiitu Temneparypy raza B KOHLE aanadaTUYECKOrO pACIIMpPEHUs U padory,
COBEPILIEHHYIO a30M.

N306pa3uts mporecc rpaduveck.

3anaua 5. HarpeBatenb TEnaoBoi MalInHbl, paboTaroIeil o 00paTuMOMY LUKITY
Kapno, nmeer temneparypy 200°C. Onpenenuts TeMnepaTypy OXJIaIUTENs, €ClIU
IIpU MOJYYECHUHU OT HarpeBaTessl KoJIMYecTBa TEIIoThl 1 [k MamnHa coBepmiaet
pabory 0,4 JIx. [loTepu Ha TpeHME U TEIJIOOTAAUy HE YUYUTHIBATh.

KOH”’IPOJleble 680npoOCohl

1. Yro Takoe BHYTpPEHHsSI DHEPTHs HAcanbHOrO raza? Kakumu mapameTpamu OHa
omnpenensercs?

2. B pe3ynbTaTe KakuMX MPOLECCOB MOXET H3MEHATHCS BHYTPEHHSISI DHEPrus
CUCTEMBI?

3. Yro Takoe TeroeMkocTs raza? Kakas us remnoemkocrenn C, mnn C, Ooiblie u
nouemy?

4. Kak 0OBACHUTH TEMIEPAaTypHYI 3aBHUCHUMOCTb MOJISIPHBIX TEIJIOEMKOCTEH AJis
MHOTOaTOMHBIX T'a30B.

5. HarpeBaercs nim oxJ1akaaeTcsi uACaIbHbIN I'a3, €CIIM OH PACIIUPSIETCS IPU
IIOCTOSIHHOM JIaBJICHUU?

6. TemmepaTypa rasa B HHJIMHAPE TOCTOSIHHA. 3aIIMIIMTE HA OCHOBE IIEPBOT0O HaYaja
TEPMOJIMHAMHUKN COOTHOIIEHHE MEXKY COOOIIEHHBIM KOJMYECTBOM TEIIOTHI U
COBEPILIEHHON pabOTOM.

7. T'a3 mepexoauT U3 OJTHOTO M TOTO K€ HAYaJlbHOTO COCTOAHUSA 1 B OJIHO M TO XK€

KOHEYHOE COCTOSTHUE 2 B PE3yJIbTaTe CIEIYIOUIUX MPOIECCOB:

1) u3oTepmMuyecKoro;
2) uzo0apHoro;
3) U30XOpHOTO.
PaccMoTpeB a1 npotiecchl rpaduuecku, IoKa3aTh:
1) korga paboTa pacHIMpeHHs] MaKCUMAaJIbHA;
2) Korja razy cooOIaeTcss MaKCUMaJIbHOE KOJIMYECTBO TETUIOTHI.

[Touemy amuabata Oosiee KpyTa, 4eM u3orepma?

9. UYewm oTnnyaroTcs oOpatuMelie U HeoOpaTumMble nporecchl? [loyemy Bce peanbHbie
MPOIIECChl HEOOPATUMBI?

10.Bo3mokeH s mporecc, IMph KOTOPOM TEIJIOTa, B3ATash OT HarpeBares,
MOJIHOCTBIO MPeodpazyeTcs B padoTy?

11.IIpencraBuB mmkn KapHo Ha guarpamme p, V rpaduyecku, yKaxuTe, KaKou
IJIOIIAIbIO ompeaenseTcs: 1) paboTa, COBEepIIeHHAs HaJl Ta30M;

2) paboTa, COBEpIICHHAs CAMUM PACIIUPSIOIIUMCS Ta30M.

*
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IIpakTuueckoe 3ansitue Ne 6

Pazoen 3. «dnekmpuuecmeo u mMazHemusm».
Tema: «Ilocmoannslii 31eKmpuiecKuii MoK»

HGJIBI 3aKp€HI/ITB TCOpeTHLIeCKI/Iﬁ MaTcpuall 110 TEMC. HOJIy‘{I/ITL MMPAKTHYCCKUC HABBIKH

10 OIPEAEIICHUIO TapaMETPOB IEKTPUUECKON LEMU MOCTOSHHOIO TOKA.
OTBOMMOE BpeMsl Ha 3aHITUE — 24.

IHopaook eévinonnenusn padomaol

1. PaccMoTpeThs TEOpETUUECKHE BOPOCHI IO KOHCIIEKTAaM U PEKOMEH1y EMbIM
UCTOYHUKAM

2. PaccMOTpeTh IpUMEpPHI pELICHUS 3a1a4

3. Pemmth TUIIOBBIC 3a1aUN

4. OTBEeTUTH HA KOHTPOJIBHBIC BOIIPOCHI

PaccmampueaeMble meopemuuecKue 6onpocasl

[Tonsartue smekTpudeckoro Toka. Cuia u miIOTHOCTh TOKA.
CropoHHUE CUJTBI. DIEKTPOABUKYIIASL CUJIA U HATIPSKEHUE.
3akoH Oma. ConpoTHUBIEHUE TPOBOAHUKOB.

Pabora 1 MomntHOCTH TOKA. 3akoH [[xkoyns-JleHia.

3aBHUCUMOCTb CONPOTHUBJIEHUS TPOBOAHUKOB OT TEMIIEPATYPHI.

AN T o e

UCIOJIb30BaHuEM 3akoHOB Oma u npaBuil Kupxroda.

OnpeneeHu0 MapamMeTpoB AJIEKTPUYECKOM I1I€MU MOCTOSTHHOTO TOKa.

C
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Ilpumepwl pewenus 3a0au

IHPUMEP 1.

3awynmuposannwiii amnepmemp usmepsem moku cunou 0o 10 A. Kakyio
HAUOOILULYIO CUTY MOKA CMONCEM USMEPUMb 21MOom amnepmemp be3 wyHma, eciu

conpomuenenue amnepmempa 0,02 Om, a conpomuenenue wynma 0,005 Om.

Pewenue
JlaHo:
=10 A 1 N Ry
R,=0,02 Om i
R..,= 0,005 Om

 ——

—L0

Ia

CornacuHo I[IpaByuJIaM JJIA IIApaJUICIIbHOI'O COCANMHCHUA (I/IJ'II/I u3 0oJee O6HII/IX

npasui Kupxroda):

I=1u,+14 (1)
I,R
N3 (2) nonyuum 1L,= % . 3)
IARA
[Toacrasus (3) B (1), npuxoaum K BeIpakeHUIO: [ = + 1y 4)
I 10 10
Pemast (4) otHOCUTENBHO 14, TOTyYUM: [4 = R, R 0.02 v = 1al 2 4.
R, 0,005

IMPUMEP 2.

Kaxoii onunvl nado 63amv  HUxpomoswviti npoeod cevenuem 0, Ium’, umobwl
U320MOBUMb HAZPEBAMENb, HA KOMOPOM MOICHO 3a 5 Munym 0ogecmu 00 KUNeHusl
S5n 600w1, 63amoti npu 20°C. Hanpsiswcenue na noarocax ucmoynuxa moxa 200B.
Cuumamo, umo KII/[ nacpesamens 90%, a yoenbHoe conpomuéneHue HUXpoma

1, ImxOm m.
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Pewenue

Jlano:
S=0.1 v =0.1-10"m2 CornacHo onpeiesIeHuI0
£ =5 wmn =300 ¢ KT = 5= 22 (1),
7772

V=151=1,5103m 3
12 = 20°C. £, = 100°C rae O — nose3Has TemioTa, TO €CTh TEILIOTa,
U =200 B’ TIOIE [IIAss Ha HATPEB BOJIBL
n=90% = 0,9 (3 — 3arpaueHHas TEIUIOTA, TO €CTh TEILIOTA,

’ ’ Hzeecmmno, umo

[-7? On = cm(t2° — 11°) (2),

rJe C — yAelbHas TeII0eMKOCTh BOIbL, paBHast 4190 [x/kr-K (Tabnuunas
BEJIMYMHA );

m — Macca BOJBI.

Maccy BOJBI MOXKHO OIIPEACIUTE YEPE3 €€ 00BEM U IJIOTHOCTH:
m = pg.V (3)3

I7e Ps — INIOTHOCTH BOJBI (TabiMuHas Benuuuna, pasaas 1000 kr/m?).

Ortcrona cienyer

On = cpV (12’ — 1/°). “4)
3aTpayeHHas TeIoTa 1no 3akony Jxoyna-JIenua paBna:

U2t
= 5
Q3 =— (5)
rae R — snekTpuyeckoe CONMPOTHBICHUE POBOTHUKA,
{ — BpeMsl IEUCTBHUS TOKA.
H3BecTHO, 4TO

p-l
R:T (6),

r7e P — yACIbHOE CONPOTUBJIECHUE MPOBO/A;
[ — ero niuHAa;
S — omaar ce4YeHus MpoOBOJIA.

Takum o6pazom:

U?ts
O3 = v (7)
[Toacrasnss Beipaxkenus (7) u (4) B ypaBHenue (1), momyuum:
CoPvt3—tp-l _ 2
U2ts - (8)
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Pemras (8) OTHOCHTENBHO /, IPUXOAUM K BBHIPAKEHUIO:
_ nU?ts
cpBv(tg—ty)-p’

[IpoBepuM pa3MepHOCTS:

B?.c-m? kK . B?.c'm _ thie:Omm

L11= [,ZZO!C-KF-M_3-M3-I(-OM-M ~ JeOM  Joic-Om M

HOI[CTaBI/IM YU CJIOBBIC 3HAYCHUA .

B 0,9-200%-5-60-10~7
4190-103-1,5-1073-80-1,1-10°6

=1,95m.

Tunoeoste 3a0auu

3apava 1.

OnpenenuTe 3apsia, NPOUIEAIIMNA MO NPOBOAY C comporuBieHueM 30M npu
PAaBHOMEPHOM HapacTaHUM HaNPsLKEHMS Ha KOHIAaX npoBojaa ot 2B 10 4B B reueHne
BpeMeHH paBHOM 20 c.

3anayva 2.

Nmeercss mnpenHazHadyeHHbIA Ui u3MepeHus TOokoB a0 10A  ammepmerp,
conporuBieHue koroporo pasHo 0,180m. Kakoe comnporuBieHne HaIo
UCITIOJIB30BaTh M KAK €ro MOAKIIOYUTH, YTOOBI 3TUM aMIEPMETPOM MOYKHO OBLIO
n3mMepsaTh Toku 10 100A?

3agaua 3.

[TorenunomeTp ¢ conporuBiaeHueMm 100 OM moakioueH K UCTOYHUKY Toka, DJC
kotoporo paBHa 150B u BHyTpeHHee conpoTuBieHue 50 Om.

Onpenenuts nokazaHusi BosibTMETpa ¢ conpotusieHueM 500 Om, COeIMHEHHOTO
MPOBOJAHUKOM C OJHOW M3 KJIEMM MOTEHIIMOMETPA W TMOJBHKHBIM KOHTAKTOM C
cepearHON OOMOTKHM MOTEHIIMOMETpA.

KakoBa pa3HOCTh MOTEHIIMAIOB MEXAY TEMHU K€ TOUKAaMU MOTEHIMOMETpa MpHu
OTKJIFOYEHHOM BOJIBTMETpPE?

3anaua 4.

[Ipu 3ambikannu snemeHTa Ha conpotuBieHue 0,38 Om uuer Tok cuioit 5 A, npu
3aMBIKaHUH 3TOT0 3JeMeHTa Ha conpotusiienue 0,27 Om uaet Tok cuioit 7 A. Uemy
paBHa CHUJIa TOKA KOPOTKOT'O 3aMbIKaHUS?

3agaua 5.
CKOJIBKO BOJIBI MOKHO BCKUIISITUTD, 3aTpaTuB 3 KBT 4 anekTposneprun? HavanbHas
temriepatypa Bozsl 10°C. [Torepsimu Terna npeHedpeys.
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= Y ® X o W

I(onmpwl bHblE 60NPOCHI

Ha3oBuTe ycia0BHUsl BO3BHUKHOBEHHS U CYLIECTBOBAHUSA JIEKTPUUECKOTO TOKA.
Uto Takoe ctopoHHue cwibl? KakoBa ux npupoaa?

B dyem 3akmiouaercss (U3MUECKUNA CMBICH  JJIEKTPOJBHKYILEH  CHJIBI,
JEUCTBYIONIEH B LIETIH?

KakoBa cBsi3p MEXKy CONPOTUBIEHUEM U TPOBOJAUMOCTBIO, YAEIbHBIM
CONPOTHUBJIEHUEM U YJEIbHOU MPOBOAUMOCTHIO? KaKOBBI MX €IMHULIBI
U3MEepeHus?

Yemy paBHa paboTa 1o NepeMeIeHHIO 3aps/ia B AJIEKTPOCTaTUYECKOM I1oJie?
Cdopmynupyiite 3akoH Jxoynst — JleHna u noscHuTe ero PU3NYECKuii CMbICI.
BriBeaute 3akonsl Oma u Jlxoyms-Jlenna B nuddhepeHnmnanpHon popme.
[IpuBenuTe NpUMEpPHI UCTIOJIB30BAaHNS B TEXHUKE 3aKOHA [0y — JIeHna.

Ha yeMm oCcHOBaHO JeliCTBHE TEPMOMETPOB CONIPOTUBIICHUS?

B ueM 3aknrogaeTcs sBJIEHUE CBEPXIIPOBOAUMOCTHU?

Kak ¢popmynupyrorces npasuiia Kupxroda? Ha uem oHn ocHOBaHbI?
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IIpakTuueckoe 3ansitue Ne 7

Pazoen 3. «dnekmpuuecmeo u mMazHemusm».
Tema: «InekmpomazHemusm»

[ens: 3akpenuTh TeopeTudeckuii MmaTepuan no teMe. [lomydurs npakruueckue
HABBIKH T10 OMPEACIICHUIO XapaKTEPUCTUK MATHUTHOTO TOJIS ¢ MIOMOIIBIO 3aKOHA
buo-Casapa-Jlaniaca. IloaydnTh NpakTHYECKHE HABBIKA 110 OIPEAECICHHIO
B3aMMOJICHCTBHUSI MAarHUTHOTO TOJIA C TIPOBOJAHHUKOB C TOKOM U AJIEKTPUUYECKUM
3apanoM. IlomyunTe nOpakTUyeckue HaBblkM 1o  omnpeaenenutro  IJC
AIIEKTPOMArHUTHOW MHAYKIIUU, a TAaK)Ke OMPENCTCHUIO MHTyKTUBHOCTH KOHTYpa
u OJIC caMOUHIYKIIUU U B3aUMOUHTYKIIUH.
OTBoMMOE BpeMs Ha 3aHATHE — 24.

Hopaook evinonnenusa padomaot

1. PaccMoTpeTs TEOpETUUECKHE BOPOCHI IO KOHCIIEKTAaM U PEKOMEH 1y EMbIM
UCTOYHUKAM

2. PaccMOTpeTh MpUMEpPHI pELICHUS 3a1a4

3. Pemmuth TUIIOBBIC 3a1aUN

4. OTBETUTH HA KOHTPOJIBHBIC BOIIPOCHI

PaccmampueaeMbte meopemudecKkue 6onpocsl

1. MarautHoe nojie¢ ¥ ero OCHOBHbIE XapaKTEPUCTUKU (MarHUTHAs MHIYKUUSA U
HampsbkeHHOCTh). 3akoH buo-Caapa-Jlamnaca.

2. MaruutHoe moje nOpsMOro Toka. MarHuTHOE TMoJie B LEHTPE KPYyroBOTO
ITPOBOJIHUKA C TOKOM.

3. 3akoH Ammnepa. BzaumopeiicTBre napajijaeiabHbIX TOKOB.

4. MarauTtHoe moOJEe ABWXKYIIErocs 3apsnaa. JlelicTBME MarHUTHOTO MOJiA Ha
IBIOKyIuiics 3apsaa. Cuna Jlopenna.

5. 3akoH MOJHOTO TOKAa JUIsi MAarHUTHOTO TOJisl. MarHuTHOE MOJ€ COJICHOWAA U
TOPOUJA.

6. Pabora o nepemMenieHro NpOBOJAHUKA C TOKOM B MarHUTHOM TIOJIE.

7. SIBneHue 3nE€KTpOMArHUTHOM WHAYKIUU. 3akoH Dapages U ero BbIBOJ U3
3aKOHa coxpaHeHnus sHepruu. [Ipasumno Jlenna.

8. ITlonsTue 00 MHAYKTUBHOCTH KOHTYpa. SIBIICHHE CAMOUHTYKIIUH.

9. SlBnenue B3auMHOM HHAYKIUH. TpaHchopmarop.
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Ilpumepwl pewenus 3a0au

IIPUMEP 1.
Keaopamnasa nposonounas pamxa pacnonodrcena 6 00HOU NAOCKOCMU C ONUHHBIM

APAMbBIM NPOBOOOM MAK, YMO 08€ ee CMOPOHbI NaAPANIEeNbHbL HPOBOOY.
I1o pamke u nposody mexym oOUHAKO8ble NOCMOSIHHbLe MOKU cuioll 1 KA.
Onpedenumu cuny, 0eucmsyowyro Ha pamKy, eCliu OIUNICAUUAs K NPO800Y CHOPOHA

pavku HAXOOUMCS OM He2o Ha paccmosrnuu, paHoM CmMmopoHe pamMKu.

Pewenue
JlaHo:
I=1kA=1-10°A > I
d=a I
Fs —13 1 L > Fq
F-9 4
<+ g —><—— d —>

N3 3akona Ammepa cieayer: dF =1 - [di B] ,

riae d F — cuia, IeHCTBYoMmas Ha DJIEMEHT IIPOBOJHMKA JUTMHON dl, HAXOMSIIMIACS

—

B MAarHUTHOM TI0JI€ C UHAYKIIMEH B (u3 npaBuna Oypasumka cieayer, uto B HanpasieHa
BBEPX MEPIEHIMKYISIPHO IUIOCKOCTH YepTexa), 10 KOTOPOMY TEYET IMOCTOSHHBIA TOK
cuioit [, cienyer, uto cunbl [ u Fy, neficTByOIIHE COOTBETCTBEHHO Ha 2-10 U 4-10
CTOPOHBI PAMKH, YPaBHOBEIINBAIOT APYT APYra, TaK KaK OHHM PaBHBI IT0 MOIYJIIO U
IPOTHBOIIOJIOKHEI 110 HarpasieHuto. Cuibl F'7 v [3 Takke Oy 1y T MPOTHBOIMOIOKHO
HarmpaBJIeHbl, OJJHAKO OHU Y€ He OYIyT YpaBHOBEIIMBAThH JIPYr ApPYyra, Tak Kak
MarHuTHas WHAYKIUS TOJIsI, CO3/1aBaeMOro JUTMHHBIM MPSMBIM TPOBOJIOM OyjaeT
CYILIECTBEHHO Pa3JIMYHOM JJIs IEPBOM U TPEThel CTOPOH paMku. Takum odpazom,
5 s s 2 s o oo
F=F +F,+F,+F=F+F wm F=F -F;. (1)
N3 3akoHa Amnepa Takxe ciaenyert, uro F; =aBl; Fi;=aBsl (2),
rae B;, B; — MarHWTHbIE WHIYKIMH IIOJIS, CO3JaBA€MOI0 IPSIMBIM UIMHHBIM

MPOBOJIOM B pailoHe CTOPOH | 1 3 COOTBETCTBEHHO.

38



C npyroii cTOpOHBI, UCTIONB3YS (POpMyITy AJist ONpeeIeHUS] MAarHUTHOM

HHAYKOWH I10JI1, CO34aBaCMOI'0 JJIMHHBIM IIPAMBIM IIPOBOJOM, MOKHO ITOJIYYHUTD:

Mo -1 Mo -1
Bi="—,  B= .
" on.a’ 3T 4r-a

C yuerom popmyi (1), (2) nomyuum:

poa-I®  pa-I® (1 1Y o0
27 -a Ar-a n '

i 2_Z 4

[IpoBepuM pa3MepHOCTS:

_ [wA? _BcA? _ BcA _ HM _
[F1=1 M AM M M = H].
7 3\2
[ToacTaBUM YHMCIOBBIE 3HAYEHHS: F = 4'4'3’14'31(1)4 '(1'10 ) = 0,1 H.
IIPUMEP 2.

Dnexmpon dudicemcs 6 00HOPOOHOM MazHumHom noie ¢ unoykyueti 5 -107°Tn no
okpyscnocmu  paouyca R = 4-107°m. Onpederumv Kunemuueckylo sHepuio
INEKMPOHA.

Jano:

B=5102Tn

R=410%m X

E-?

Kunetnueckast sHEpPIHs 4YaCTHUIIBI ONpeensseTcs mo Gopmyie:

mv?

E=T (1)

e m — Macca dIekTpoHa pasHas 9,11-107! kr.
YT00BI OIPENETUTE CKOPOCTH SJIEKTPOHA 3alMIIEM YPABHEHHUE JBUKCHUS €T0, T.€.
-

S
BTOpOIi 3aKk0H HptoToHa: Y1, F; = ma (2)
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Cunbl, 1eHCTBYIOIIME HA 3JIEKTPOH MOKA3aHbl HA PUCYHKE.
Torna ypaBHeHue (2) Oy1eT UMETh BUI:
= — —
F, +mg=ma 3)
Ho Tak xak B JaHHO# 3a/laue CUJION TSKECTU MOXKHO ITpeHeOpeub (U3-3a

MaJIofl MacChl 3JICKTPOHA), U YUUTBIBAsSI, YTO YCKOPEHUE d SIBISIETCS HOPMAIbHBIM

2

mv
YCKOPEHUEM, TO IOCIIE MpoenupoBanus Ha ock OX nmeem: F), = N

mv? RgB
Umn qvB = = OTKy/1a y= 12 4)

m
rae g — 3apsn snexrpona (1,6 -1071 Ku).
[ToncraBum (4) B (1) momyuum:
_m.RZ.qZ.BZ . RZ.qZ.BZ
2-m?  2m
IIpoBeprM pa3mMepHOCTSH:
PKntTn? o wmP-AP P HP P Hexkeem
E = M = = = .
{ Ke ke-A* - m® Ke-c’ ﬂg}c}
[ToncTaBUM YKCIIOBBIE 3HAUEHUS:
2 ¥ -19 )2 2 ¥
g [4102f (e107f 5102f s T

2.911-107%

ITPUMEP 3.

IIpamoy2onvhas npoeoIouHAs paMKa NAOWAObLIO 25 cM’ pasHOMEPHO 6pAUACMCSL C
yacmomoti 10 060pomos 8 cekyHOy 8 00HOPOOHOM MASHUMHOM NOJle ¢ UHOYKYUell
0,1 Tn. Onpedenums MeHOB8eHHOE 3HAUEHUE 3.0.C., UHOYYUPOBAHHOU 8 pamKe npu

yeie nogopoma, pasHom 45°.

Pewenue

Jano: M
S 25 eaf = 25.10% a2 THOBEHHOC 3HAYCHHUE 3.J1.C. HHAYKIUH & ONpPeaeiseTCs

10 Cl\f OCHOBHBIM YPaBHCHHEM MArHUTHON MHIYKIUH:
n=1Vc do
B=0,1Tn &= (1)
@ =45° rjiae @ — MarHATHBIN TTOTOK, MTPOHU3BIBAIONINN PaAMKY .
&-"?
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HpI/I PaBHOMCPHOM BpalllCHUKM paMKH B OJHOPOJHOM MArdvMTHOM IIOJIC

MAarHUTHBIH TOTOK, @ = BScosw, ()

rae S — IWIomanab PaMKH;
(@ — YIJI0Bas CKOPOCTb.

[ToncraBuB Beipaxenue s @ B popmyay (1) momyunm:
& =B-S-wsmwt (3)
YrnoBasi CKOPOCTh () CBSI3aHA C YACTOTOM BPAILICHUS 1 COOTHOIIEHHUEM:

w = 2rn. 4)
[ToncraBus (4) B (3) mosryyum:

& = 2nnBSsinwt = 2 nBSsing.

[IpoBepuM pa3mMEPHOCTH:

2 2
[81] - [T]Z-M _ ZI-M :H'M :B-A-c — B].
-m-c  A-c A-c
HOI[CTaBHM YHUCJIOBBIC 3HAUCHUI:
&=2-3,14-10-0,1-25-10%.0,707 = 11-10" B.

Tunoenie 3a0auu

3amauva 1.

JIBa mapajuienbHbIX OECKOHEUHO JIMHHBIX MPOBOJA, MO KOTOPHIM TEKYT B OJTHOM
HaIlpaBJICHUH MOCTOSIHHBIE TOKU paBHbIe 60 A, pacnonoxeHsl Ha paccTosiHuu 10 cM
JIpyT OT Apyra.

OnpenennuTs MarHUTHYIO UHAYKIUIO B TOYKE, OTCTOAIIECH OT OJHOTO MPOBOJHUKA
Ha PacCTOSIHUU 5 CM U OT Apyroro — 12 cm.

3amaua 2.

KBazgpaTHas mpoBOJIOYHAs paMKa pacIiOjioKeHa B OJHOM IUIOCKOCTH C JJIMHHBIM
MPSIMBIM IIPOBOJIOM TakK, YTO JABE €€ CTOPOHBI NapajuiesibHbl IpoBoay. 1o pamke u
MIPOBOJAY TEKYT OJJMHAKOBBIE OCTOSIHHBIE TOKM cuioit 100 A.

OnpenenuTs CUily, IEUCTBYIOIIYIO HA pAMKY, €CJIH OJMyKaiias K IpOBOY CTOPOHA
PaMK{ HaxOAUTCS OT HETO HA PACCTOSIHUM, PABHOM CTOPOHE PaMKH.
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3agaua 3.

DNEeKTpOH, MpOoiAsS YCKOpAWILYI pa3HocTh noteHuuanoB 400 B, moman B
OJTHOPOJHOE MarHUTHOE mnoJie ¢ naykuuen 1,5 mTi.

OnpenenuTs:

1) pannyc KpUBH3HBI TPAEKTOPHUH JIBHKEHHSI SJIEKTPOHA;

2) 4acTOTy BpallleHUsI JICKTPOHA B MATHUTHOM T10Jie. BEKTOp CKOpOCTHU 3JEKTpOHA
NEPHEHANKYJIAPEH JUHUSAM UHAYKIUH.

3agaya 4.

[IpoBoJiouHOE KOJIBIO paanycoMm 10 cM JIexxuT Ha croje. Kakoil TOK mpoTedeT 1o
KOJIbIy, €CJIM €ro MEePEBEPHYTh C OJHON CTOPOHBI Ha Jipyryro? CoONpOTUBIICHUE
kosiblla 1 OM. BepTukanbHasi cOCTaBisAmONAsS MAarHUTHOTO T0Js1 3emiu paBHa S0
MKT 1.

3amava 5.

[Ipu ckopocTr M3MEHEHUS CUIIBI TOKA B COJIEHOU e, paBHOU 50 A/c, Ha ero KoHuax
Bo3Hukaet J/]C camounaykuuu 0,08 B.

OnpenenuTs UHAYKTUBHOCTh COJICHOUA.

Koumponwvusie 6onpocut

1. Yto Ha3pIBAIOT I/IHI[YKIIHeﬁ MarauTHoro moJis? Kak OIIpCACILAOT HAIIPABJICHUC

BEKTOpAa MarHUTHOM MHIYKIIHH B?

2. 3anwucas 3akoH buo-CaBapa — Jlamnaca, 00bsiICHUTE €ro (U3HUECKUIl CMBICT.

3. Paccuwuraiite, npumenss 3akoH buo-Casapa — Jlannaca, MarHuTHOE MoOJIE: a)
IPsIMOTO TOKA; 0) B LIEHTPE KPYTrOBOTO MPOBOJHUKA C TOKOM.

4. Haiigute BBIpaXEHHUE JUIS CHJIBI B3aMMOJCHCTBHS JBYX OECKOHEUYHBIX
NPSMOJIMHEWHBIX ~ OJMHAKOBBIX  TOKOB  IPOTHUBONOJIO)KHOIO  HaIlpaBJICHUS.
Haueptute pucyHOK ¢ yKazaHUEM CHII.

5. YUemy paBHa M Kak HalpaBlieHAa CwWia, ACHUCTBYIOIIAs HA OTPULIATEIbHBIN
AIEKTPUUECKUH 3apsij, IBIKYIIMICS B MATHUTHOM T0Jie?

6. Uemy paBHa pabota cuibl JlopeHlla mpu ABMKEHUU MPOTOHA B MAarHUTHOM
nosie? OTBeT 060CHOBATb.

7. B 4dem 3akiro4aeTcs TeopemMa O UUMPKYJISLUUHA BEKTOpa MarHUTHOM MHAYKLUU ?

[IpumeHuB ee, paccunuTaiTe MarHUTHOE I10JIE MPSIMOTO TOKA.
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8. UTO Ha3pIBalOT MOTOKOM BEKTOpPAa MAarHMTHOM MHIYKIMHU? 3alUIINTE TEOPEMY
["aycca aist MarHUTHOTO T0JIs1, OOBSACHUB €r0 (PU3UUECKUI CMBIC]T.

9. B ueM 3akiro4aeTcs SIBJIEHUE IEKTPOMAarHUTHOW UHTyKIAN?

10. Uto sABnsieTcs NPUYMHONM BO3HUKHOBEHUS 3.1.C. MHIYKIMU B 3aMKHYTOM
npoBosneM KOHType? OT 4ero u Kak 3aBUCHUT 3.1.C. MHAYKIMHU, BO3HUKAIOLIAs B
KOHType?

11. Chopmynupyiite npasuio JIeH1a, MpOMILTIOCTPUPOBAB €r0 TPUMEPAMH.

12. KakoBa npupoza 3.1.C. 3JEKTPOMAarHUTHOM MHIYKIUU ?

13. BeiBequTe BbIpaxke€HUE IS 3.4.C. MHAYKIUU B IUIOCKOW paMKe, PaBHOMEPHO
BpallarolIeics B OJHOPOJAHOM MArHUTHOM IIOJIE. 3a CYET YEero €€ MOXKHO
YBEIINYUTH?

14. Yto Takoe BUXpEBbIEC TOKU? BpeaHbl OHU WK MOJIE3HBI?

15. B uyeMm 3akimro4arOTCAd SBICHHS CAMOMHAYKIMM W B3aUMHOM WHIYKIUU?
Boeruucnure 3.4.c. MHAYKUUHU JUIsl OOOHMX CITy4aes.

16. Koraa 3.1.c. caMOUHIYKIIMU OOJIbIIE — MPU 3aMBbIKAHUU WM Pa3MbIKAaHUU IENTH

MOCTOSHHOT'O TOKa?
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IIpakTuueckoe 3ansitue Ne 8

Pazoen 4. «Koneoanusa u 60iHol).
Tema: «Mexanuueckue Koji1e0anHusA u 60JiHbL»

[enp: 3aKkpenuTh TEOPETUUECKUI MaTepHrall 1o Teme. [[oaydnTh NpakTHYECKUE HABBIKU
10 OIPEACIIEHUIO XapaKTEPUCTUK TAPMOHUYECKHUX KOJIEOaAHMIA.
OTBOAMMOE BpeMs Ha 3aHATHE — 2.

Hopaook evinonnenusn padomol

1. PaccMOTpeTh TEOPETHYECKHUE BOMPOCHI IO KOHCIIEKTAM M PEKOMEH Y EMBIM
HCTOYHHUKAM

2. PaccMOTpeTh pUMEpHI PEIICHUS 3a/1a4

3. Pemmth TUIIOBBIC 3aJ1aUN

4. OTBEeTUTH HA KOHTPOJIBHBIC BOIIPOCHI

PaccmampueaeMble meopemuuecKue 6onpocasl

1. MexaHuueckue rapMOHUYECKHE KOJCOAHUs U UX XapaKTEPUCTHKHU.
[TonsiTust MaTeMaTUYECKOTO U (PU3UYECKOTO MASITHUKOB.

DHeprusi MEXaHM4YEeCKUX rapMOHMYECKUX KOJIeOaHU M.
OmnpeneneHue XapakKTepUCTUK FraPMOHUYECKUX KOJIEOaHU M.

Juddepennnansubie ypaBHEHUS CBOOOJIHBIX U BBIHYKICHHBIX KOJICOAHUH.

A T

[IponosbHBIE U MTONIEPEYHBIE BOJIHBL. BOJIHOBOE ypaBHEHHE.

44



Ilpumepot pewienus 3aoau

Mpumep 1. Mo npeacTasneHHOMY rpaduKy onpeaenunte amnanTyay W neproa koneBaHuid
HUTAHOTO MaATHWKa.

-

X, cm 1

- A

1. OTmeyaem TOYKY PAaBHOBECUA.

2. Haxoaum amnnutyay KonebaHuia, T.e. 0 5 .
f,cC
MaKCUManbHOEe CMELLEHWe Tena oT !
NONOXEHWUA PABHOBECUA. @' T e s e e e
A=1cm.

3. Onpegenaem nepwog KonebaHWii — Bpemsa ogHOro NoAHoro konebauua.
N=2t=2c.
t 2C

T = —
N 2

Oreer: A=1cm, T=1cC.

1lc.

Mpumep 2. MNpy:KMHHBIA MaATHWK COBEpPLUMA 3a 4 cekyHAbl 16 NonHbIX KonebaHu.
Onpepenute Nepyoa U YactoTy KonebaHuid 3Toro MaaTHUKA.

NaHo: PelleHue:

[T v=0,25-4=1]

t=4c t 4c

T=E=E=D,25C
N=16 /

_ 1 _ N XapaKTepHaa ocobeHHOCTh
T=7? V== nwm V=— 5
T t MeXaHWYecKUX KonebaHui

v=7r 1

° 4T
“ge- i O i

Oreer: T=0,25¢c, v=4TL.
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Mpumep 3. [InnHa OKeaHWYECKOM BOMHbI cocTaBnaeT 270 MeTpoB, Nepuo, cocTaBnaeT
13,5 cekyHabl. OnpeaenuTe CKOPOCTb PacNPOCTPAaHEHUA BONH.

[aHo: PeweHue:
1=270m e '11"
T=135¢c V= ?

N 270 m

v T135¢

Otser: v = 20%.

Mpumep 4. OnpegennTe, BO CKOAbKO pa3s By4eT OTIMYaThcA ANMHA 3BYKOBOM BOAHbI NPU
nepexoe U3 Bo3ayxa e eogy. CUMTaTb, 4TO CKOPOCTb PAcNpPOCTPaHeHUA 3BYKA B BO3AYyXe
340 m/c, B Boge 1450 m/c.

[aro: PelweHue:

M V=V

" Mpwn nepexoae BOAHbI M3 OAHOW Cpefbl B
v, = 1450— | Apyryio yactora KonebaHnit CoXxpaHAETCA.
C

V
5‘»2_? T, =T,

et A, =v,T As =v,T
A vT v, 1450M/c

L wuT v, 340m/c
Oteer: = = 4,3.
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Mpumep 5. B pesynbTaTte BhiCTpeNa ObIN0 yCAblWaHo 3x0 Yepes 20 cekyHa,
nocne NpowW3ee-AeHHOoro BbicTpena. Onpefenure paccToAHKE [0 Nperpagsl,
ecnu CKOPOCTb 3BYKa cocTa-snana 340 m/c.

Aano: Pelwenue:
t=20c 3X0 — 3TO OTPasKeHHaA BOMHA.
M s =vul
v =340 —
¢ M
51 = 340—-20 c = 6800 1,
s=7
_s; 6800m 2400
$= 7 7 = M.

Oreer: 5 = 3400 m.

Mpumep 6. MaATHUK coeeplwaeT KonebaHuA mexay Todkamu 1 1 3, Kak noKasaHo Ha pu-
cyHKe. OnpefennTe, B KaKMX TOYKAX KMHETMUYECKaA 3HEPIMA MAATHWKA ABNAGTCA MUHM-
MasIbHOM.

1. B toukax 1 wm 2.

2. B toukax 1w 3.

." "
I
t

AN

3. B Toukax 2 u 3.

4. Bo BCex TO4YKax 0gWHaKOBO.

=l
|
=)
l|-——————————————
f’r
=l
Il
(=11

'_'-
e
Tc:
E]
=]
b
(5]

PeweHue:

KWUHeTUYeCKanA SHepPrA — 3TO 3Hepra

LBUKEHUA.
Exy = Exs = 0. @
E, = max.

Oteet: B To4kax 1 » 3.
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Ilpumep 7

CxopocTts 3ByKa B Boge 1450 m/c. Ha kakoMm paccrosHHH
HAXOJATCA OMICKailmne TOYKH, COBepIIalonie Ko/ie0aHNs B MPOTHEONOI0KHBIX
(hazax, ec1n 9acToTa KoebaHmii pagHa 725 I'n?

HAano: Pewenue:
v= 1450 m/c; CornacHO PUCYHKY, PacCTOSHHE 4
I'= 725 I'n. mexay Gruxaiunimu ToukaMu Au B, /]
coBepiIaloMMK KoneGanua B npotH- [ !
Haiimu: BOMONOXHEIX (a3ax, paBHO MONOBMHE ~| T .\ T
P AHHB! BOTHH, TO €CTb -:—W \/
c |
§=3 LS. ®

OnpeaenuM ATHHY 3BYKOBOH BOJHE! B BOAE:

Awmy- T-!.nxm T--l-.
v

Tora 5= s 5= [ 208 2 0]
1450
A Ty e
Omesem: S = | M.
Ilpumep 8

Touka coBepmiaeT KoyueOaHus M0 TAPMOHUYECKOMY 3aKOHY. AMILUIATYAA
Kosie0aHuil paBHa 5 cM, a mepuoJl — 4 cexyH ibl. KakoBbl MakcuMaibHasi CKOPOCTh
KOJICOITIOIIelCsS TOUYKHU U €€ yCKopeHue?

Pemenune

3anuiemM YPaBHCHHUC INAPMOHHUYCCKUX KOJICOAHMIA:

x = A cos wt

3IIGCB (U — MUKJIIMYECKasd 4yacToTa.
=27 /T
CKOpOCTh ¥ YCKOPEHUE TOYKH BBIUYUCIISIOTCS 110 (hOpMyJIaM MEXaHUKU:

dx
v(t) = dr (A cos wt)' = —Aw sin wt

dv
a(t) = i (—Aw sin wt)’ = —Aw? cos wt
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MO,Z[YJ'II’I YCKOpCHI/Iﬂ N CKOPOCTH MaAKCHUMAJIbHbBI TOr'Ad, KOI'Zad 3HAYCHUC
TPUTOHOMETPHUUECKON (DYHKITNH B BRIPAKEHUSIX PABHO SIUHUIIE:
A*27r_5*27r_8CM

T 4 c

|Umax| =Aw =

2 2 CM
|t = Aw? = ART L) =5(3%,) = 12

Otsert: 8 cM/c; 12 cm/c?.

HHpumep 9
BuOponurartens, chyxamuii s noja4d pyasl B APOOHMIKY, COBEpILIaeT
rapMoOHH4YecKoe KonedaTenbHOE JABHIKEHHE, YPaBHEHHE KOTOPOr0 MMEET BHI:
X=msg(4ﬂt+l), cm. Haiitn ammiuryay, nepuoa, 4acToTy M Ha4albHYH (hasy
KoJIeDaHHIl.

Jlano:

T Peuienue
X=cos—(40t+1), cm
2 3anuineM ypaBHEHHE rapMOHHYECKOro koneba-

A: T-? TEJLHOTO JBHKEHHUS B 00IIeM BHIE

vV, (-7
X=A -cos(ot+ @)

M CPAaBHHUM €r0 C 3a/laHHbIM
n
X=1- cns(mm + E], CM.

Haxoaum, uyto amnnuryaa A = 1 oM, HavaneHas ¢aza konebanuii @y = w2,

y o 20m1
HUKIHYecKkas yactora o= 20m ¢, gacrora V= o 10 I'u, mepuox ko-
n T cC

nebanmii T=1/v=0,1c.
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Tunoewie 3a0auu

3agaua 1. AMImuTyna rapMoOHMYecKuX Kojebanuit paHa 50 MM, HavanbHas (asza
n/4. Hanucath ypaBHEHUE 3TUX KOJIeOaHUH.

Haiitu cmenienre koJieOIoIIecss TOUKM OT MOJIOKEHUs paBHOBecHst ipu t = 0 u
mput=1,5c.

Haueptuth rpaduk 3TOT0 ABMKCHUS.

3apaua 2. Yepe3 ckoJIbKO BpEMEHU OT Haydajia JABMXKCHHSI TOYKA, COBEpIIAIOIas
rapMOHUYECKUE KOJIEOAHUS, CMECTUTCS OT TMOJIOKEHUS PaBHOBECHS Ha IMOJIOBUHY
amruuTyael? [lepuon konebanuit paBeH 24 ¢, HadanbHas (a3a paBHa HYJIIO.

3amaya 3. MarepuaibHas TOYKa MacCcoi 5 T coOBepIllaeT TapMOHUYECKHE KOJIeOaHus
¢ yacrorou 0,5 I'i u aMIunTy 101 3 cMm.

Onpenenurs:

1) ckopoCTh TOYKH B MOMEHT BPEMEHH, KOI'/1a CMENIeHUEe paBHoO 1,5 cMm;

2) MakCUMAaJbHYIO CHITy, IEUCTBYIONIYIO HAa TOUKY;

3) NOJHYIO SHEPIHUIO KOJICOTIOMICHCS TOUKH.

3amaya 4. Onpeaenuth MNEPHUOJT 3aTyXaIOIMMX KOJeOaHWU, €clau TEepHoj
COOCTBEHHBIX KOJEOAHMI CUCTEMbl paBeH lc U JorapuMUYECKUM JEKPEMEHT
koseOanmii 0,628.

3agaua 5. OT ucTrouyHMKA KOJIEOAHUN PACIPOCTPAHAETCS BOJHA BJOJIbL MPSIMOMN
JUHUU. AMIUTUTY A Koiebanuii paBHa 10cMm.

Kak Benuko cMmelieHue TOYKH, YOAJIE€HHOM OT MCTOYHUKA HA ¥4 JIJIMHBI BOJIHBI B
MOMEHT BPEMEHH, KOT/ia OT Hauaja kojiebanuit mpornuio Bpems pasaoe 0,9 nepuoay
KOJIeOaHMIA.

Koumpon bHblE 60NPOCHI

1. 3anummMre ypaBHEHUE U JATE ONpPeIeICHUE TAPMOHUYECKUX KOJIEOaHUN.

2. Jlaifte ompeneneHue amIuiMTynbl, ¢as3bl, MEPUOJA, YaCTOThI, HUKIUYECKOU
4aCTOThI KOJICOAHUH.

3. BeiBenmure W TPOKOMMEHTHpyHTE  GOpMyJbl Il  KUHETUYECKOH,
MOTEHIIMAIBHON Y TIOJIHON YHEPTUU TIPU TAPMOHUYECKUX KOJICOAHUSIX.

4. UYto Ha3BIBaCTCS TAPMOHUYECKUM OCHUIUIATOPOM, MPY>KUHHBIM, (PU3NIECKUM U
MaTeMaTUYECKUM MaSTHUKOM?

5. BeiBenute Gopmysiel 71 IEPUOJOB KOJIEOAHUN TPYKUHHOTO, (DU3UIECKOTO H
MaTeMaTUYECKOro MasiTHUKA?

6. Kak 00bscHUTH pacrpocTpaHeHue KojebaHuil B ynpyroi cpeae? Urto takoe
BOJIHA?

7. UYto Ha3BIBaeTCS NIIMHOMN BOJIHBI?

8. Uto Ha3zpiBaeTcs nonepeunoit BoiaHou? [IpomonpHoii? Korna oHn BO3HUKAOT?
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IIpakTuueckoe 3ansitue Ne 9
Pazoen 5. «Onmuka». Tema: «Inemenmol 60,1HO60U ONMUKU))

[enb: 3akpenuTh TeopeTUUecKuil MaTepuail no teme. [[oayduTh NpakTUYECKUE HABBIKU
M0 OMNPENENCHUI0 XapakTepa PpacHpOCTPAHEHUS] CBETAa HA OCHOBE 3aKOHOB
OIITHKH, a TAK)KE IO PacYeTy OCHOBHBIX (pOTOMETpHUYECKUX BeauurH. [lomydnTh
MPAKTUYECKUE HABBIKM I10 OIPECICHUI0 XapaKTEPUCTUK BOJHOBOW MPHUPOIBI
CBeETa.

OTBOAMMOE BpeMs Ha 3aHSTHE — 24.

Hopaook evinonnenusn padomol

1. PaccMoTpeTs TEOpETUUECKHE BOPOCHI IO KOHCIIEKTAM U PEKOMEH1y EMBIM
UCTOYHUKAM

2. PaccMOTpeTh MpUMEpPHI PELICHUS 3a/1a4

3. Pemmth TUIIOBBIC 3a1aUN

4. OTBEeTUTH HA KOHTPOJIBHBIC BOIIPOCHI

PaccmampueaeMble meopemuvuecKue 6onpocasl

ITonsiTHE O CBETOBOI BOJIHE.

OcHOBHBIE 3aKOHBI TeoMeTpruecKkor onTukH. [Ipuaiun depma.
N3o0pakeHne npeIMETOB C TIOMOIIBIO JTHH3.

OcHoBHBIC (POTOMETPUUYECKUE BEIMUMHBI U €TUHHUIIBI.

.LJ]J;UJ[\)»—

Omnpenenenue xapakrepa pacupoCTpaHEHUS! CBETAa HA OCHOBE 3aKOHOB OINTHKH.
PacyeT 0CHOBHBIX (DOTOMETPHUUECKHUX BEIHYHUH.

6. YcioBHs KOTEPEHTHOCTH U MOHOXPOMATUYHOCTH CBETOBBIX BOJIH.

7. SIBnenuie uHTepdepeHIUN CBETOBBIX BOJIH.

8. ITpunuun I'toiirenca — @penens. Judpakuus cBeToBbIX BOJH. JudppakuuonHas
pelieTka.

9. TloHsiTHE O IUCTIEPCUM CBETA.

10. ITonsspuszoBaHHbIi cBeT. 3akoH Mantoca.

11. Onpenenenne xapakKTepUCTUK BOJHOBOW MPUPO/IbI CBETA.
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Ilpumepot pewienus 3aoau

IIPUMEP 1.
Ha monxyro enuyepunosyro nnenwky (n = 1,47) monwunou 1 mMKM HOPMANbHO
naoaem oenviti cgem. Onpedenums OIUHY 80IHBI Oel020 ceema, Komopas 6yoem

ocnadbnamvCs 6 pesyivmame unmeppepeHyun 8 cnekmpe nsamo2o nopsoKa.

Pewienue
Hano: 1 4o
;=370 aMm =370-10° m
A>=780 um = 780-10° m . | A
n=1,47 d n
d=1mxkMm=1-10%m v .
Ai—?

HNurteppepupoBars OyayT yun 1 u 2, korga jiyd 1 oTpaxaeTcsi OT BEpXHEH rpaHu
A TTIMUEPUHOBOM IUICHKH, a JIy4 2 IPOXOIUT YEPE3 BCIO IIEHKY, OTPAXKAETCs OT €€
BHYTPEHHEW IIOBEPXHOCTU b M BBIXOAUT U3 HEE B BO3AyX. TaK Kak IUICHKA SBJISICTCS
0o0Jee ONTUYECKH TJIOTHOM CPEeIoil, UeM BO3IyX, TO PA3HOCTh Xoja Jiyden 1 u 2 nns

X MaKCUMaJILHOT'O OCIa0JICHUS B pe3yJibTaTe HHTEpepeHIInn OyAeT paBHa:

A
A= 2k+1)- EX
[TockonbKy:
A=2dn +i,
2
U TOrja:
A
2dn +5 = (2k+1)- £,
2 2

rie k — 1r000e€ 1eJI0e YHCIIO.

2dn
Orcrona cnenyert, 4to A= &
[TogcTaBUM YHCIIOBBIE 3HAUYECHMUS:
2-1-107°.147

A= =0,588-10°m.

5
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ITPUMEP 2. Ha oughpaxyuonnyo peuiemxy HOpMaibHo nadaem
MoHoxpomamudeckuti cgem. Ilepuoo pewemxu 2 mxm. Onpedenums HAUOOIbULULL
HOPAOOK OUPDPAKYUOHHO20 MAKCUMYMA, KOMOPbI Odem dma peulemra 8 ciyiae
kpacHozo (700 um) u 6 ciryuae guonemogoeo (410 um) ceema.

Pewenue

Remo; bl bally

d=2 MM =2-10°m

Ae =700 M = 700-10° M
Ap =410 M =410-10° M 0 .
dsing
o K2 ¢
3
B

dopmyna 11 MaKCUMYMOB JU(PPAKIIMOHHON PEIIETKU:
dsing = kA,
rae d — nepuoj peueTKu;
@ — yroJ AuQppaKuuu;
A — UTMHA BOJIHBI MOHOXPOMATUYECKOTO CBETa, HOPMaJbHO MaJaloIlIero Ha
pELIETKY;
k — nopsiIoK MakCcUMyMa.
Orcrona crnenyer:

dsin ¢
k= : 1
- ()
Tak kak CHHYC HE MOYKET IPEBBIIATh EAUHUITY, TO U3 (1) cinemyeT, 4To
d
k< —. 2
; @)
[Toxcrapisist B (2) 4rcIIEHHBIE 3HAYEHUS, TIOTYYHUM:
_210° 2 _
= ———=-—— =286;
7107 07
-6
k= 210" _ 2 _4gg
41107 041

y‘II/ITBIBaSI, 4TO IOPAAOK MAKCHUMYMOB k MOXET OBITh TOJIBKO OCSJIbIM YHCJIOM,

OKOHYATCJIbHO ITOJTYUYHUM:
kK = 2; kqb =4,
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Tunoewie 3a0auu

3amava 1. Ha cTekisiHHY10 IpU3My C MPEIOMIISIIOIINAM yTiIoM 50° magaeT noj yriom
30° myu cBera. OnpenennuTb yrojl OTKIOHEHUS Jydya MPU3MOM, €CIU MOKa3aTelb
MpEeIOMJICHUS CTeKJIa paBeH 1,56.

3apaua 2. [Toka3zarenu npeaomiieHHs HEKOTOPOTO COpTa CTEKIA JJIA KPacHOro u
dbuoneToBoro JTyuel paBHBI cooTBeTCTBeHHO 1,51 1 1,53, HaiiTu mpenenpHbIC yTIIbI
MOJIHOTO BHYTPEHHETO OTPaXEHUS MPU MAJECHUU 3TUX JIyuel Ha TPAHUILY CTEKIIO —
BO3/TyX.

3anayva 3. JlroMuHEeCHEHTHAS IWIMHIPUYECKAs JIaMIa JUaMeTpoM 2,5 CM U JJIMHON
40 cM co3aer Ha paCCTOSIHUM S5 M B HAIIPABIICHUH, IEPIICHAUKYIIIPHOM OCH JIaMIIBL,
OCBEILIEHHOCTD 2 JK. [IpyHMMast nammy 3a TOUEUHBIA U3Iy4yaTellb, ONPENEIUTh: a)
CHJIy CBETA B JAaHHOM HaIpaBJIEHUU; 0) IPKOCTh; B) CBETUMOCTb JIaMIIbl.

3amauya 4. Ha TOHKYIO MIMIEPUHOBYIO IUICHKY C MOKa3aresieM npenomieHus 1,47
TOJIIIMHOMN | MKM HOpMaJIbHO MajiaeT Oemblii cBeT. OnpeeuTh JJIMHBI BOJIH O€JI0T0
CBETa, KOTOpbIe OyayT ociabiarbest B pe3ysibrare unrepdepeniuu (01360 HM 110
780 HM).

3amaya 5. JludbpakiuoHHas pelleTka OCBEIICHAa HOPMaJIbHO IMaJal0IIUM
MOHOXPOMAaTHYECKUM CBETOM. B nu(pakuMOHHON KapTHHE MaKCUMyM BTOPOIO
nopsiika OTKJIOHEeH He yron 14°. Ha kakoil yrona OyJaeT OTKIOHEH MaKCUMyM
TPETHETO MOpsIAKA?

3amaya 6. [Iyyok ecTecTBEHHOTO CBETa MaJaeT Ha MOJUPOBAHHYIO MMOBEPXHOCTH
CTEKJISTHHOM TIJIACTUHBI, MOTPYXKEHHONW B KUAKOCThb. OTpakK€HHBIN OT MJIACTHUHBI
My4YOK CBETA COCTABJISIET yroJ 97° ¢ magaromum mydkoM. OnpeesnuTh oKa3areib
MIPEIIOMIICHUS KUJIKOCTH, €CIIM OTPAKEHHBIN CBET MOJHOCTHIO MOJIIPU30BAH.

Koumpon bHblE 60NPOCHI

1. B uem 3akmouaercs (U3MYECKUHA CMBICT aOCOJIIOTHOTO MOKa3aTess
npesoMIieHus cpepl? UTo Takoe OTHOCHTEIBHBIN MOKa3aTeNb MPEIOMIICHUS?

2. Ilpu xakoM yciaoBHH HAOJIIOIAETCs TIOJTHOE OTpakeHue?

3. Kak ocymiecTisieTcs MOCTpOECHNUE U300PpKEHUSI PEIMETOB B JIMH3AX ?

4. YeM OTINYAIOTCS SHEPTCTUUYCCKHUE M CBETOBBIC BEJIMUMHEI B (poToMeTpun?
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5. Kakyro  BenuuMHy  Has3plBalOT  BPEMEHEM  KOTE€PEHTHOCTH?  JUIMHOU
KorepeHTHocTH? KakoBa cBs3p Mexay Humu? [l 4ero BBOIATCA IOHATHSA
BPEMEHHOMN M MPOCTPAHCTBEHHON KOT€pEHTHOCTH?

6. UTo Takoe ONTHYECKHUE JUIMHA IIyTH U PA3HOCTh X01a?

7. IloueMy nHTEp(PEPEHIINIO0 MOKHO HAOTIOAATD OT JIBYX JIa3€POB U HEJIB3SI OT ABYX
AJeKTpoIamI’?

8. Korna nabmomaercs audpakius Openens u qudpakius Opaynrodepa?

9. Kak wu3menutcss audpakiMoHHAs KapTHHA TpH yAaJeHUH JKpaHa OT
TU(PPAKIIUOHHOMN pereTKu?

10.ITo xkakuM npuU3HAKaM MOXHO ONPEIEIUTh CIIEKTPBI, MOJYYECHHBIE C IIOMOIIBIO
NPU3MbI M TUPPAKIMOHHON PEIIETKH ?

11.Kak mnpakTH4eCKM MOXHO OTJIHYUTH IUIOCKO NOJIAPU30BAHHBIH CBET OT
€CTECTBEHHOT0?

12.IToxkaxkxute, YTO mNpH BBHINOJHEHUM 3aKOHa bprocTtepa OTpaXX€HHBIH U

HpeHOMHeHHBIﬁ JIYy4YHX B3aUMHO NICPIICHAUKYIIAPHBIL.
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