MHUHHUCTEPCTBO OBPA30BAHUSA KPACHOAPCKOI'O KPAA

KPAEBOE I'OCYJAPCTBEHHOE BIOJKETHOE
MMPO®ECCHUOHAJIBHOE OBPA30BATEJIBHOE YYPEKJIEHUE
«KPACHOSIPCKMI KOJUIEIK OTPACJIEBBIX TEXHOJIOTI'MI 1
MNPEAINTPUHUMATEJIbBCTBA»

PACCMOTPEHO YTBEPXIAEHO
METOJINYECKON KOMUCCUEH Hupexrop KI'BIIOY «KpacHosipckuii KoJemk
npoToKoa Ne 6 oT «20» utons 2024 r. OTpPAaCJIeBbIX TEXHOJIOTHI u

MPEIIPUHUMATEIHCTBAY
/H. B. Xyposa/
[Mpukas Ne 01-60-21T ot «01» urons 2024 r.

ITPOI'PAMMA INIOAT'OTOBKHA
CHEINMUWAJIMCTOB CPEJHETO 3BEHA

43.02.16 Typusm 1 rocTenpuuMcCTBO
Ha 0a3e 0CHOBHO20 00We20 0Opa308anUs

METOANYECKHUE YKA3AHUSA

K JJABOPATOPHBIX PABOT

0716.11 ®U3UKA

3am. aupekropa rno YP

/E.B. Muns
« » 2024 r.

NOKYMEHT NMOANUCAH
3NEKTPOHHOW MOANUCHIO

CepTudukat: 0088911C41FA5D19436198A88477B1D05F
Bnapeneu;: Xyposa Hatanba BanepbesHa
[leiicteutenen: ¢ 28.05.2024 po 21.08.2025

KpacHnosipck, 2024



Opranuzanusa-pa3paboTuuK:  KpaeBoe TOCYAapCTBEHHOE  O/pKeTHOEe  Mpo(ecCHOHATBHOE
oOpazoBatenbHOoe  yupexnaeHue «KpacHOSpckuil  KOJUIEIK  OTpacleBbIX  TEXHOJIOTUH U
IPEIIPUHUMATEILCTBAY.

PazpaboTumk:
Cnuukas Upuna Biagumuposha, npenoaasarens KI'BIIOY «KpacHosipckuii Kosiepk oTpacaeBbixX
TEXHOJIOTUH U NPEANIPUHUMATEIbCTBA



COJAEP)KAHUE

1. TIOSICHUTEIIBHAS BATTHICKR ...vveeiuvvvreessussreeesassteeeesssssseesssssseeesasssseeesassseeesassseeesansbeaeeeasbeeeeeansbneeesansbneaesnnnnes
2. ITepedeHDb JTAOOPATOPHBIX PAOOT ..euvvveeiurreessresesitesssttesastsesssssessteessssessseesssseessssesssseessssesssssesssssessssesans

3. UTHCTpYKTUBHO-METOAMYECKHE PEKOMEHJAINH 110 BBIIOJIHEHUIO TA00OPATOPHBIX PAOOT.....crvvvrvveense.



1. IOAACHHUTEJIBHASA 3AITMCKA

Meronnyeckue yka3aHMs K IPOBEAECHUIO JIAOOPAaTOpPHBIX padoT Mo y4yeOHOM JUCLHUIUIMHE
npeanasHayensl st ooydatommxcst CI1IO O/16.11 @usuka no 43.02.16 Typusm 1 roCTEIPUUMCTBO.
JlaGopaTopHble pabOThl IPOBOJATCS C LIEIbI0 YCBOCHUS U 3aKPEIUICHUs MPAKTUYECKUX YMEHHH U
3HaHUHM, OBJAACHHS MNPO(ECCHOHAIBPHBIMU  KOMIIETEHIMSIMHU. B Xome  MpakTHYeCKHX
3aHATHI/1a00paTOPHBIX PabOT CTYAEHTHI IPUOOPETAIOT MPAKTHUECKUE YMEHUS, IPEyCMOTPEHHbIE
paboueii mporpammoit yueoroi aucuummiuabel O/[6.11 @usnka, ygarcss caMOCTOSATEBHO paboTaTh ¢
000py10BaHUEM, MPOBOAUThH 3KCIIEPUMEHTHI, AHAIM3UPOBATH INOJIYUYECHHBIE PE3yJbTaThl U JIENaTh
BBIBOJIBI, TOITBEPKAATH TEOPETUUECKUE TTOI0KEHUS 1TAO0OPAaTOPHBIM 3KCIIEPUMEHTOM

IIpy BBINOJIHEHUHU MPAKTUYECKUX 3aHATUNA/Ia00paTOPHBIX PabOT MO y4eOHON AMCLUIUINHE
O/10.11 ®usuka mnuaHUpyeTCcsl MAOCTHIKEHHME CIEAYIOLUX ILelel: sBisieTcs oTpaboTka
00yyaroI¥MHUCS TPAKTUUYECKUX HABBIKOB I10 HM3YYCHMIO BaKHEHIIMX (U3MYECKMX 3aKOHOB U
($u3nUeCKUX BETMYNH TaHHBIX 3aKOHOB.

BelenepeuncienHple yMEHUs W 3HAHUS HampaBieHbl Ha ()OPMUPOBAHHE y CTYICHTOB
cienyromux odmux u npodeccuonansubix komnerenuii: OK. 02, OK. 03, OK. 04, OK. 05, OK.
09, OK. 10, IIK. 6.2, I1K 6.3, IIK 6.4.

2. IEPEYEHb IPAKTUYECKHUX 3AHATUI/JJABOPATOPHBIX PABOT

JlaboparopHble pabOTHl BBINOJHSIOTCS OOydYalOUMMHUCS 1O Trpaduky, COCTaBICHHOMY B
COOTBETCTBUU C y4eOHbIM M1aHoM 110 43.02.16 Typu3M u rocTenpuuMcTBO U padboyeil nmporpaMmon
yueOHoi qucrtumuael O/16.11 ®U3UKA.

3amada NpakTHYECKUX 3aHATHIA/Ta00paTOPHBIX PadOT — 3aKPENUTh TEOPETHUECKIE 3HAHUS U
0TpaboTaTh MPAKTHUYECKHE HABBIKM M YMEHHUS B COOTBETCTBUU C IIAHUPYEMBIMU peE3yJibTaTaMu
00y4eHwUsI.

CornacHo yuebnoro mimana mo OJ16.11 ®U3UKA, na nmabopatopHbie pabOTHl OTBEACHO
akajieMuueckux 14 gacos.

HaumenoBaHue pa3jesia, HoMep U TeMa JadopaTopHOii KoanyecTBo yacoB
padoThI

Pa3znea 1. Mexanuka 3
Jlaboparopnast pabora Nel o teme: «OmnpeneneHre MOIyIst 2
YIPYTOCTHU PE3UHBI»
JlabopatopHas padota Ne2 o teme: «3ydueHue 3akoHa 1
COXpaHEHHS UMITYIIHCa»
Pa3nesa 2. MosekyasipHas (pM3MKa M1 TEPMOIUHAMHUKA 4
JlaGopatopHass pabora Ne3: «M3yuyeHue oOJHOTO U3 2
U30IIPOLIECCOBY
JlaGopatopuast pabora Ned: «OmpeneneHue BIIAXKHOCTH 2
BO3/yXa»
Pazjen 3. DiekTpoanHaMuka 2
JlaGopatopHast pabota Ha Temy: Ne5 «IlocnenoBarenbHoe u 2
napaielibHOe COeMHEHUE POBOHUKOBY
Pa3nea 5. Onruka 5
JlaboparopHass pabota Ne6 «3akoHBI OTpaKEHUS U 2

MMPECIOMJIICHUA CBETA»

JlaGopaTopuast pabotra Ne7 «IlocTpoenue m3oOpakeHHs] B 2
JTUH3AX»




JlaGopatopnass pabora Ha Temy: Ne8 «Omnpenenenue 1
nepuoaa TuGPaKIUOHHON PEIIETKID

HUTOro: 14

3. HHCTPYKTUBHO-METOAUWYECKHUE PEKOMEHJAIIMMU 11O BbBINNOJHEHUIO
JIABOPATOPHBIX PABOT

Lenbio 1aGOPATOPHBIX PAOOT SABISAETCSA OTPAOOTKA 00YUAIOIMIMMUCS MPAKTUYECKUX HABBIKOB
10 U3YYEHHIO BAKHEHITNX (PU3NIECKUX 3aKOHOB U (PM3NYECKUX BETUYMH JAHHBIX 3aKOHOB

Hcxons, U3 nocTaBiIeHHbIX 1ieneil B paboTe OyAyT peraTbes CleayoLHe 3a1auu:

3akpennenue 3nanuil 10:

3akoHaM HploToHa;

3aKOHA COXPAHEHUS UMITyJIbCa,

BJIQKHOCTH BO3/1yXa;

MOJTYJISl YIPYTOCTH TBEPIBIX TEII;

B3aUMO/ICHCTBHE TOKOB;

Onpenenenus MoKaarest NPeIoMICHHUS.
O3nakomumoca:

C 3aKOHOM COXPaHEHMsI UMITYJIbCa;

HOKa3aTessIMU [TPEJIOMIICHHUS;

HaOOPOM IO COCTABJICHUIO AIEKTPUUYECKUX LIEHEH.

Ilpu ¢vinonnenuu nadopamoproil padomol Gopmupyomcsa HAGbIKU:
BBITOJIHATH (PU3UUECKUI SKCIIEPUMEHT, IPOU3BOIUTH 00pabOTKY MaTepHasos;
HOHUMAaTh MPUHLUI pabOThI JEKTPUUECKUX TPHUOOPOB;
0OBSACHATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT COCTaBa U CTPOEHUSI.

Hayuumubca nonvzosamoca:

[ICXD .1.Menneneena;

AIIEKTPOXUMUYECKUM PSJIOM HaNpsHKeHUH METaNJIOB;

anTeUKOM;

UH/IMKaTOpaMH;

HAaOOPOM JJIs OTIBITOB 1O (PU3HKE.

PaboTa oOyuaromierocs o TemMe 3aHATHS JIeIUTCS Ha TPU 3Tana:
- CaMOCTOSITENbHAS [TOATOTOBKA K 3aHATHIO;

- IPAKTUYECKOE BBIOJIHEHUE 3a/1aHus (110 3aJaHHIO);

- ohopmIIeHHE pe3yabTAaTOB PaOOTHI U 3aIlUTA.

1. HHCTPYKTUBHO-METOJANYECKHUE PEKOMEHJIAIINU 11O BBIITIOJITHEHUIO
JIABOPATOPHBIX PABOT

JlabopaTopnasi paGora Nel
Tema: «OnpeneneHne MOyl YIPYTOCTH PE3UHBI»
Ileab padoThl: HAYYUTHCS U3MEPATh MOYIb KOHTra, ncnons3ys 3akoH ['yka.

HHCTPYKI[HOHHAA KAPTA

MarepnajbHO - TEXHHYECKOE OCHAIIlCHH e
OOopynoBaHue: pE3UMHOBBIM MIMyp, IMITaTUB ¢ My(QTO W JankoW, Tpy3bl,
U3MEpUTENbHAs JIUHEHKA.

Teopus
Ecnu x o1HOPOAHOMY CTEPXKHIO, 3aKPEIJIECHHOMY Ha OJIHOM KOHILIE, MPUJIOKUTH CUITY
F BOoap ocu CTepkHSA, TO CTEepXKEHb MOJABEprHeTcs JAedopManuu pacTsKEHUs.



Jedopmanuio pacTsiKeHUsS XapaKTepH3YIOT  aOCOMIOTHBIM  yUIMHEHHUEM Al=l - lo;
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OTHOCHUTCJIIbHBIM YAIUHCHUEM g . B I[C(bOpMI/IpOBaHHOM TCJIEC BO3HHKACT
0

MCXAHHUYCCKOC HANPAKCHUEC G, PaBHOC OTHOWMICHHUIO MOAYJIA CHIBI F x aomanun
MONMEPEYHOIro CCYCHUA TCIia S.

F
o=—
S

Ha ympyro nepopmupoBaHHBIE Tella pacmpocTpaHseTcs 3akoH [yka: mpu Maibix
nedopManusax MeXaHHMYECKOe HANpsHKeHHE G MPSMO MPONOPIUOHAIBHO OTHOCHUTEIBHOMY

yanunenuio: O = E ‘8‘

Koaddumuent nponopuuonansaoctu E, BXoAAMUN B 3aK0H ['yKa, Ha3bIBaeTCS MOJyJIEM
yopyroctu uiu monyieM IOnra. Monayns HOHra mnokxas3plBaeT, Kakoe€ MEXaHHYECKOE
HampsDKeHWE BO3HUKAET B MaTepualie IPU OTHOCUTENbHOW jaedopMalnuu paBHOW eIMHUIIE,
T.e. IIPU yBEJIMYEHUU JIUHBI oOpa3ua BaBoe. B naHHON pa®oTe Hago ompeaenuTbs MOIYJb
ynpyroctu E (Mmonyns FOHra) pesunoBoro mHypa. [Ipu BbimosHeHuu paOoThl Ha/l0 YU€CTb, YTO
cuia YHOpyroctu B Je()OpMHUPOBAHHOM Tejl€ YHCICHHO paBHAa CHJIE TSDKECTH rpysa,
IOJIBEIIEHHOT0 K pEe3MHOBOMY MIHYpY: F=mQ. Pe3uHoBBII MmHYp uMeEeT KBaJpaTHOE
ceueHue, nodyToMy S=a, rae a - cropona kpaapata (a=1mm=1073m). OxkoHuaTenbHas popMyna
11 pacyera Mmoayns FOHra umeer Bua:

E_ m-g-l,
S-Al
Xoa padoThI.
1.0OneimNel
* HanecTu Ha pe3MHOBOM LIHYpe JBE METKH Ha pacctosiHuu lo npyr ot apyra (okoio 10cwm)
U U3MEPUTH ITO paccTosiHue: lo=.... cM= ..... M.

* 3aKkpenuTh KOPOTKUU KOHEI| IIHYypa B JIallKe IITaTHUBa, a K JJIMHHOMY KOHIy MOJBECUTH
rpy3 Maccod mi=  ....I=.....KT.

. CHOBa HM3MEpHUTh pPACCTOSHUE MEXIy MeTKaMu Ha MmHype L= .... cM= ... M.
Paccuwnraiite abcomorroe yanuaenue muypa Ali=ly - lo=.... cMm= ..... M.
_m-g- l,
. [Tonb3ysice popmymoit —1 — g.A| PaccuuTaTh MOLYIb YNPYTOCTH PESHHBL.
1
° E]_:
1. Onvim Ne2 (moBtoputh onbIT Nel ¢ rpy3om Apyroil Macchl 1 CHOBa pacCUuTaTh MOJYJb
HOnra).
maz= .o.T=.....KT.
lo=....cM=.... M
b=....cM=.... M
A=l - lo=.... cM= ..... M.
_Mmy-9g- Io
) =
S-Al,
Eo=
3. PaccuuTath cpenHee 3HaUCHUE MOYJISl YIIPYTOCTH pe3uHbl (Moayns FOHra).
E +E,

cp 2



4. Pe3ynbpTaThl N3MEPEHUHN U BBIYMCICHUN 3aHECTH B TaOJIHITY.

Ne lo, m I, m Al, m m,kr | g,m/c®> |a,m S, M? E,ITA | Ecp, a
OnbITAa

CHeHaTB BbIBOJI, YKa3aB B HCM (bI/I3I/I‘IeCKI/II71 CMBICJI I/I3M6D€HHOI>'I BCJIMYUHBI.

OTBeTHTH HaA KOHTPOJILHBIC BOIIPOCHI

. PaccuuTaTh OTHOCHTENBHOE YUIMHEHUE PE3MHOBOTO IIHYPA.

. Jlate onpenenenue nedopmamuu.

. Kakas nedopmarus nMeeT MECTO B JAHHOM OTIBITE: YIIPYyTas HIIA TJIACTUYHAS U
nouemy?

JlabopaTopHasi padora Ne2

Tema: «3aKoHbI COXpaHEHUS UMITYJIbCAY

Iean 3anATHS:

AKCIIEPUMEHTAIHLHO ITPOBEPHUTH CIIPABEIIMBOCTh 3aKOHA COXPAHCHHS HMITYJIbCA TN IIPH MPSIMOM
YOPYTrOM COyAapeHUn

HHCTPYKIJHOHHAA KAPTA
MarepHnajbHO - TEXHHYECKOE OCHALIEHH e

Oo6opynoBanue:

1. JIBa MeTaUIMYECKUX IIApUKA PA3HON MacChl.
2. Pama nnst moaBeca IIapuKoB.

3. I3MepuTenbHas TMHENKA.

Teopus
BGJ'II/I‘-II/IHa, paBHad MTOPOU3IBCACHHUIO MAaCChI MaTepHaJIBHOfI TOYKHM Ha €€ CKOpPOCTb,
Ha3bIBAETCSI UMITYJIbCOM.

U. p>

p=mo
P — UMITyJIbC TENa;

m — macca Tena;

0 — CKOPOCTb TeJa.

Nmnynsc Tenma HaAmpaBlieH B Ty kK€ CTOPOHY, YTO U CKOPOCTh Tena. EnuHunen nsmMmepeHus
umiyibca B CU sBisiercst 1 kr-m/c. I3MeHeHne nMItysibca Tejla MPOUCXOIUT TIPU B3aUMOICHCTBUHU
TeJI, HapuUMep, Ipu yaapax. s cucTeMbl MarepralbHbIX TOUYEK IMOJHBIM UMITYJIbC PABEH CYMME
MMIYJIbCOB. [Ipu 3TOM creayeT uMeTh B BUY, YTO UMITYJIBC — 3TO BEKTOPHAs BEJIMYMHA, U TTOATOMY
B 00IIIeM clTyyae UMITYJIbChI CKIIQIBIBAIOTCS KaK BEKTOPHI, T.€. M0 MPaBUITY NapauieorpaMma.

Ecnu Ha cucteMy Ten HE JEHCTBYIOT BHEITHUE CHJIBI CO CTOPOHBI APYTUX TEJ, TaKas CUCTEMa
Ha3bIBACTCSI 3aMKHYTOM. 3aMKHYTasi CHUCTEMa — 3TO CHUCTEMa Tell, KOTOpPbhlE€ B3aUMOJECUCTBYIOT
TOJIBKO JIPYT C IPYTOM.
3aKOH COXpaHEHUs UMITYJIbCA: 8 3aMKHYMOU CUCHeMe 8eKMOPHAs CYMMA UMHYIbCO8 8Cex mei,
BX00AUUX 8 _CUCMEMY, OCIAEMC s NOCIMOAHHOU NPU A00bIX 83AUMOOCUCBUAX MeN dMOU CUCHEeMbl

MmedHcoy coboil.




3aKOH COXpaHEHHUs MMITyJIbCa BBIIOJIHIAETCS P paclaje Tela Ha 4acTdu U IpU abCOIIOTHO
HEYNpYyroMm yjaape, KOorja coyJapsroliyecs Tejla COeAMHSIOTCS B oaHO. Ecimm pacman win ynap
IPOUCXOIAT B TEUEHHE MAaJOro IPOMEXYTKa BPEMEHHM, TO 3aKOH COXPAaHEHMsS HMIIYJIbCa
IPUOIMKEHHO BBIIIOJIHAETCS U1 3TUX MIPOLIECCOB J1aXKe MPU HATMUYUU BHEIIHUX CUJI, JEMCTBYIOLINX
Ha Tejla CUCTEMBI CO CTOPOHBI Tel, HE BXOJAIIMX B Hee, T.K. 3a MaJO€ BpeMs BHEIIHUE CHJIbI HE
YCHEBAOT 3HAYUTEIbHO U3MEHUTH UMITYJIbC CUCTEMBI.

ITon yaapoM B MeXaHHKE IIOHMMAETCsl KPaTKOBPEMEHHOE B3aMMOJEHCTBHE ABYX WM Ooee
TE€J, BO3HUKAIOIEE B pE3y/lbTaTe€ TUX COINPUKOCHOBEHMs (COyAAapeHHUE ILIAapoB, yJaap MoJIoTa O
HAKOBAJIbHIO U Jp.). CaMbIM IIPOCTHIM SIBJISETCS IPAMOM (LIEHTpaJIbHBIN) yaap, TO €CTh TaKOH ynap,
P KOTOPOM CKOPOCTH COYAApsIOUIMXCs Tel 10 yJapa HampaBi€Hbl 110 JUHUH, COCTUHSIONIEH
neHTpsl Ted. Ilpu coynapeHun B3auMoOJEHCTBHE JUIMTCSA TaKOH KOPOTKUI NMPOMEXYTOK BPEMEHH
(MHOrZIa M3MEpSIEMbIH THICSYHBIMU JIOJIIMM CEKYHJbl) U BO3HUKAIOT CTOJIb OOJbIINE BHYTPEHHHE
CHJIbl B3aUMOJICHCTBUSA, YTO BHEIIHUMHU CHJIAaMH MOKHO NpeHeOpeuYb U CUCTEMY COYAAPSIOIIUXCS
TE€J MOKHO CUMTATh 3aMKHYTOM U IPUMEHATDH K HEH 3aKOH COXPAHEHUS UMITYJIbCA.

B 3aBucuMocTH OT yIpyrux CBOMCTB Tl COYAApeHHsI MOTYT IPOTEKaTh BECbMa PA3JIUYHO.
[IpuHATO BBIAETATH JBAa KPAaWHUX CITy4asi: a0COJIFOTHO YIPYTUil U aOCOTIOTHO HEYNIPYTHM yIaphl.

Abconomuo  ynpyeum Ha3blBaeTCsl yAap, IMpPU KOTOPOM IIOCIE B3aUMOJEHCTBUSA Tena
MIOJIHOCTBhIO BOCCTaHAaBIMBAIOT CBOIO (popmy. Takux ymapoB B NpUpPOAE HE CYLIECTBYET, TaK Kak
BCerJa YacTb OSHEPruMM 3aTpauuBacTcs Ha HeoOpaTumylo zaedopmanuio Ten. OnpHako Juis
HEKOTOPBIX TeJI, HAIPUMEP CTAJIbHBIX 3aKaJEHHBIX IIAPOB, MOTEPSIMU MEXAHUUYECKOW HEPTUU IpU
CTOJIKHOBEHHM MOYKHO MpeHeOpedb U CUUTaTh yjnap aOCOIIOTHO ynpyruM. B cityuae neHTpaibHOro
aOCOIOTHO YHIPYroro ynaapa JByX Tel C MaccaMd mi, Mz U CKOPOCTSAMH 01, 02 O yjAapa
U 0'1, 02 110CTIE y1apa MOYKHO 3alIUCaTh 3aKOH COXPAHEHUS UMITyJIbCa TeJl:

Abconiomno neynpyaum Ha3blBaeTcs yaap, IpU KOTOPOM IOCII€ COMPUKOCHOBEHUS TEJI OHU
HE BOCCTaHABJIMBAIOT MOJHOCTHIO CBOIO (hOPMY, COCTUHSIOTCS BMECTE U JBHXKYTCS KakK €IUHOE
1esnoe ¢ oJHoM ckopocthio. [Ipu 3TOM ynape yacTh MX MEXaHMUECKON SHEPIUH NEPEXOAUT B padbOTy
negopmanuu Ten (BHYTpEHHIOK 3Hepruio). CTOJIKHOBEHHE JABYX IIApOB M3 IUIACTHIIMHA, KOT/AA
1OCJI€ CTOJKHOBEHMS ILApbl CIMIMAIOTCS U JBUXKYTCS BMECTE, SIBJISIETCS NMPUMEPOM aOCONIOTHO
HEeyIpyroro ynapa. B ciyuyae neHTpaabHOro abCONIIOTHO HEYHpyroro yaapa ABYX Tell ¢ Maccamu
M1, M2 ABMXKYIIMXCS CO CKOPOCTSIMH 01, 02 10 yJapa W v'mocie yjaapa MOKHO 3alucaTh 3aKOHbI
COXPAHEHHUS UMITyJIbCA TEll:

3aKOH COXpaHEHHs HUMITYJIbCA CIY’)KUT OCHOBOM JUIsl 0OBSCHEHHUS OOIIMPHOTO Kpyra SIBICHHM
IIPUPOJIBI, IPUMEHSETCS B Pa3JIMYHbIX HAayKaX:
2. 3aKOH CTPOTrO BHIMOJHSETCS B SIBICHHUAX OTAA4YM IPH BBICTpEIe, SBICHHH PEAKTHBHOTO
JIBUKECHMSI, B3PBIBHBIX SIBJICHUSX U SIBJICHUSX CTOJIKHOBEHUS TEIl.
3. 3aKkoH COXpaHEHHs UMITyJIbCca MPUMEHSIOT: IPU pacdyeTax CKOPOCTEH Ted MpH B3pbIBaX U
COyJapeHusxX; IpU pacueTax pPEaKkTUBHBIX aIlllapaToB; B BOCHHON IPOMBILIUIEHHOCTH NpU
POEKTUPOBAHUU OPYKUSL; B TEXHHUKE - IPH 3a0MBaHUM CBail, KOBKE METAJIJIOB U T.J
Onucanue paboThbI

VYcTaHOBKa COCTOMT M3 JIBYX CTaJIbHBIX IIapOB, HA JJIMHHBIX IMOABECAX U MU3MEPHUTEIIbHOM
JIUHENKHN oA mapamu. LIeHTpsl Macc CONpUKAcaroMXcs IapB JIEXKAT Ha OJHOM YPOBHE OT TOYKH
nozseca. OTBeas OJMH U3 MIApOB (HampuMep, OoNbIlel MacChl) B CTOPOHY U OTIIYCTUB €T0, MOXKHO
IIPOU3BECTU NPSIMOH (LIEHTPaAJIbHBII) yAap IapoB.



Puc 1 — Bun nabopaTtopHoit yCTaHOBKU
Ecnu 10 cTonkHOBEHUS OJIMH M3 mIapoB moKowmics v2=0, TO BEIpaKeHNE 3aKOHA COXPaHEHUs
umnynbca ynpoctutcs. [Ipu npsMom ynape o0a mapa mociae CTOJIKHOBEHUS IBMXKYTCS 110 OJHOW
IPSMOM, IO9TOMY OT BEKTOPHOM (POPMBI 3aIMCH 3aKOHA COXPAHEHUS MMITYJIbCa MOYKHO TEPEHTH K
anreOpanyeckodl W Y4YMUTHIBas, YTO IIOCIE CTOJIKHOBEHMs 00a IIapa JABHXKYTCS B OJHOM

HaHpaBHeHI/II/I, HOJIyLII/IM:
M1-01= M1-07 + M0’

IR AR RALELE \RRAE)

3 S,

Puc. 2 — Cxema 1a60paTopHON yCTaHOBKH

Jlig onpeneneHysi CKOPOCTH MEPBOro 1apa v1 0 yAapa M CKOPOCTEH HIapoB »'1 U 0’2 mocie
yZAapa BOCIIOJIb3yEMCs 3aKOHOM COXpPaHEHMsI MeXaHW4ecKod sHepruu. [loTeHuuanpHas sHEprust
11apa B MOJO0KEHUH MaKCUMAJIbHOTO OTKJIOHEHMSI paBHSETCS €To

mo?
mgh= oy

KMHETUYECKOW SHEPTUH NIPH yJape 2 , OTCIOZIa L=Aegn Beicoty nogbéma mapa
MOJKHO OINPENIEINTD 0 €r0 MAaKCUMAJIbHOMY OTKJIOHEHHMIO S OT IOJIOKEHHsI paBHOBecHsI (puc.3,a).
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Puc. 3 — Onpenenenue BbICOTH IOAbEMA LIapa

Tpeyronbuuk ABC npsimoyrosbHbiii (onupaercs Ha nuametp). Karer 4B sBisiercs cpenHeit
IPOMOPLUUOHATIBHON BEIUYMHON Mexay runoteHy3oi AC=2lu cBoeil mpoekiyell Ha THIIOTCHY3Y
2

h ]

S

AD (puc.3,6): AB?>=AC-AD 10 ectp § % =2lh OTKyZAa 21 . CnenoBaTenbHO, BEIMYHUHBI

=y § U<' =% § V.= 55 §
1 0 ] ’ ] 8 1 [ ’ — ~ [ ’
CKOpOCTE MOXKHO BBIPa3UTh TakK: rne So, Si-

MAaKCUMAJIbHBIC OTKJIOHCHUS IICPBOIO IIapa A0 W MOCIIC yaapa, S2- MakCHMAaJIbHOE OTKJIOHECHHUE
BTOpOro Imapa _IIoCJIC yaapa. 3anumeM YPaBHCHUC 3aKOHA COXpPaHCHUA UYCPC3 BBIPAKCHUSA

mlso\/% = mlsl‘/% + m,$, \/%

CKOpPOCTEN: wi M1-So= M1-S1+ M-Sz, Takum obpazom,
IIPOBEPKA 3aKOHA COXPaHEHUs MUMIIyJbca B JaHHOW paboTe CBOAMTCS K MPOBEPKE CIPABEIMBOCTU
MOCJIEAHETO YPABHEHMS.

[Iprn MampIX yriax OTKIOHEHHWS Imapa OT TIOJIOKEHUS paBHOBecHs So, SiM Sz MOXKHO
3aMEHHUTH COOTBETCTBYIOIIIMMH BETUYMHAMHU, OTCYUTAHHBIMU 110 TOPU30HTAJIBHOM IIKAJIE.

Brinonnenue paboThl.

1. IlepeHecuTe pUCYHOK 2 B OTHYET 1O paboTe.

2. [loaroroBbTe B TETpaau TaOIUILy 7S 3aIIUCH PE3YJIbTaTOB U3MEPEHUN U BHIYMCIICHUMN:

M1-Sojm1-S1{m2-S2Jm1-S1 + Mm-S
mamalSols.ISa. 1:90JM1-S1{M2-52JM1-S1 252
IN¢ "'MM [['MM ['MM |r°'MM
r [r [MMMMM
C C C C
1
2

3. Onpenenute Macchl IAPOB M1 U M. 3allUIINTE UX PE3YJbTAT B TAOIUILY.

4. OtperynupyiTe MOABECKY IIApOB TaK, YTOOBI UX LIEHTPHl U TOYKA KAaCaHUsS HAXOAMJIHChH
Ha OJJHOM TOPU30HTAIBLHON JIUHUH.

5. OrkioHuTe map OonblIeld Macchl Ha 5 CM OT TMOJOXEHHs pacHoBecus (So) U 3aTeM
OTIYCTUTE €ro. 3aMeTbTe MaKCUMaJlbHOE OTKJIOHEHHE 3TOro mapa mocie ynaapa (Si). [losropure
OIIBIT 5 pa3 ¥ HaUTE CpeTHEe 3HAUCHNUE OTKIOHEHHS S1cp, 3AMMUIIUTE ero B Tadmuiy (S1).



6. [ToBTOpUTE OMBIT 5, HO TEMEPh 3aMETHTE MOCIE yAapa MAKCUMAIIBHOE OTKJIOHEHHUE I1apa C
MeHbl1ed Maccor (S2). IToBTopute ombIT 5 pa3, U HallAUTE cpeAHee 3HAYEHUE OTKIOHEHUS Sicp.
3anummre ero B Tabsuiy (S2).

7. OtkioHHTe Iap OOJbIICH Macchl Ha 8 CM OT TOJOXKEHUs pacHoBecus (So) M 3aTeM
OTIYCTUTE €ro. 3aMeThbTe MaKCHUMalbHOE OTKJIOHEHHE 3TOro mapa mocie yaapa (Si). [loBropure
OTIBIT 5 pa3 ¥ HAWJUTE CpelHEe 3HAYCHUE OTKIOHEHUS Sicp. 3aMUIINTE €ro B Taduuiry (S1).

8. [loBTOpHUTE OMBIT 7, HO TENEPb 3aMETHTE MOCIIE yIapa MAKCUMAJIbHOE OTKJIOHEHHE 11apa ¢
MeHblIed Maccod (Sz2). IToBTopute ombIT 5 pa3, U HallAUTe CpeaHEe 3HAUEHUE OTKIOHEHHUS Sicp.
3anuimre ero B Tabsuiy (S2).

9. Ucnonb3ys 3HaueHus: So, S1u Sy, BRIUUCIUTE UMITYJILC IIapa 0 yaapa Mi-Sou CymMMmy
MMITYJIbCOB ILIAPOB IOCIe yaapa Mi-S1 + M2-Sz ¥ BHEcUTEe B TAOJIUIy UX PE3yJIbTATHI.

10. CpaBHuTE UMIYJIbC IIapa 10 yJapa C CyMMOM HMMIYJIbCOB IIApOB TOCIE yAapa.
3anuiuuTe BHIBO M0 MOJYYEHHBIM pe3yabTaTaM paboThl.

11. OTBeTbTE Ha KOHTPOJIBHBIE BOIIPOCHI.

KonTposbHbIe BONPOCHI

1. Uto Takoe umiysbc MmaTepuanbHoi Touku? [lo kakoit opmysie oH HaxoauTCs?

2. Ummynbe — BeTMYMHA BEKTOPHAS WM CKaJsipHasi?

3. 3anummute Gopmyiry U GOPMYITHPOBKY 3aKOHA COXPAHEHHS UMITyJIbca?

4. BolInonHsAeTCS JIM 3aKOH COXPAHEHUsI UMITyJIbca IIPH pacmajie Tena’?

5. Kakoe nBu>xeHHE Ha3bIBAETCSl pEaKTUBHBIM?

6. BoimonHsieTcs n 3aKOH COXpaHEHUsI UMITYJIbCa MPU PEaKTUBHOM ABM)KEHUU?

JlaGopaTopnasi pa6oTa Ne3

Tewma 3ansaTus: «3ydeHue 0JTHOTO U3 U30IPOLECCOB

Copepxanue TeMbl: DKCIIEPUMEHTaIbHas IPOBEPKA ra30BbIX 3aKOHOB.

[Tnanupyemble 00pa3oBaTeIbHbIE PE3YJIbTAThl: TOTOBHOCTh O0YUYaOIIUXCS K CAMOPa3BUTHIO;
. MOTHUBAIMIO K MIO3HAHUIO U O0YUYECHHUIO;

. 3aKpEIUICHUE TEOPETUYECKNX 3HAHUN;

@®opMbl  OpraHu3allMd  Y4eOHOM JeATENbHOCTH: O0O0ydaroliMecs BBINOJHSIIOT padoTy
VHIWBHUIYaAJIBHO.

[Tpubops! 1 MaTepHralbl: CTEKJISHHBIN IMIUHAP BbIcOTON 50 CM, CTEKJIIHHAs TpyOKa AJITMHOM
50-60 cm, 3akpbiTas ¢ OJHOrO KOHIIA, CTaKaH, IUIACTWIMH, TEPMOMETp, JMHElKa, OGapomerp-
aHepou (0JIMH Ha KJacc), IITAaTUB C JIAIIKOM, X0JI0/IHas U Topsiuas BOja.

Teopus

B nmnuHap ¢ BOAOH OMyCKalOT OTKPBITBIM KOHIIOM BHU3 TPYOKy (cM. pucyHok 1.).. Ecau
YPOBEHb BOJBI B TPyOKE HAaXOIMTCS HUXKE YPOBHS BOABI B cocyzie Ha h, To naBieHue BO3ayxa B
TpyOKe paBHO CyMMe aTMOC(EPHOT0 U TMIPOCTATUYECKOr0 IaBJICHUs CTOI0a BObI BeIcOTOM h. s
YIPOIICHHUST PAacUYeTOB MOXXHO W3MEpPSTH NAaBJICHHWE B MHJUIMMETpax pTyTHoro cronba. Torma, c
YY€TOM TOTO, YTO IJIOTHOCTH BOJBI B 13,6 pa3 MeHble MJIOTHOCTH PTYTH, JUIS BO3AyXa B TpyOKe
MoxHO 3anucatb p=H+h/13,6 rne H — atMocdepHoe naBieHue B MUJUIMMETPAX PTYTHOTO CTOJIOA,
h — pa3sHoCTh ypOBHEW BOJABI B LWJIMHApPE M TPyOKe, M3MEpEHHas B MHWUIMMETpax. B TpyOke
3aKITI0YCHA MMOCTOSTHHAS Macca BO3/yXa, KOTOPBIA MOKHO CUATATh HAXOJSIIMMCS TP TOCTOSTHHON
(koMHaTHOH) Temmeparype. OObeM M JaBICHHE BO3JyXa, 3aKIIOYEHHOTO B TPYOKe, MOXKHO
U3MEHATh, U3MEHss TIyOuHy norpyskeHust Tpyoku. O6beM Bo3ayxa B TpyOke V =1 S, rne | —
JulnHA cToiba BO3AyXa; S — IUIomaab cedyeHus TpyOku. [IocKonbKy miiomaap IMONEePeyHOro
cedyeHus1 TPyOKH MOCTOSTHHA, JUTMHA CT0JI0A BO3AyXa B TPyOKe MPOIOPIIMOHAIbEHA 00BEMY BO3/IyXa.
[TosToMy amst mpoBepkH 3aKoHa boiiinst — MapuoT-Ta 10cTaTOYHO MPOBEPUTH CIPABEIJIMBOCTh pa-
BeHcTBa: (H+h/13,6)l=cons



Xoxa paGoTsl

CobepuTe yCTaHOBKY (CM. pUCYHOK 1.).

& B e arre e b it s
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N3mepbTe 6apomerpoM aTMOCchepHOE TaBICHHE B MM PT. CT.

[Torpy»xas B BoJly TpyOKY OTKpPBITHIM KOHIIOM BHU3, U3MephTE h (IIOBTOpUTE OMBIT HE MEHEE TPeEX
pas).

1. Pe3ynbraThl M3MEPEHUI U BHIYMCIICHUH 3aHECUTE B TAOJIHILY.

2. 3anuIIUTe BBIBOJ: YTO BBl M3MEPHJIM U KaKOH MOIYYHIM PE3YIIbTAT.

OnbITNe H h L C = (H+h/13,6)
MM. PT. CT. MM CT

KonTpoJsbHBIE BOIPOCHI.

1. YUto Ha3bIBaeTCS CHIJION TEPMOIMHAMUKA?

2. KakoBa npupozaa TepMOJgUHaAMUKHN ?

3. HazoBuTe OCHOBHBIE IPUYUHBI, OT KOTOPBIX 3aBUCUT TEPMOIMHAMUKA?
4. Pe3ynbpTaThl N3MEPEHUI:

JlabopaTopHasi padoTa Ned

Tema: «OmnpeneneHue BIaKHOCTA BO3TyXa»

ean 3ansTHSA:

HAYYUTHCS TOJIB30BAThCS TUTPOMETpOM TMicuxpomerpudeckum tuna BUT -1 u ompegensars
OTHOCHUTEIIbHYIO BJIQKHOCTH BO3]IyXa B KJIACCHOW KOMHATE.

HHCTPYKI[UOHHAA KAPTA

MaTepuanabHO - TEXHHYECKOE OCHAIIlEHHE

Oo6opynoBanue: rurpomerp ncuxpomerpuueckuii tuna BUT - 1, Boga, TabnuIbL.

Teopus
B armocdepe 3emnu Bcerma coaepxkarcs BOAsSHBIE Tapbl. WX coaepkaHHE B BO3IyXe
XapaKTEepPU3yeTcsi aOCONIOTHOM ¥ OTHOCHUTEIBHOM BIAXHOCTHIO. AOCOJIOTHAs BIAXHOCTH



OIPeIeIIIeTCS INIOTHOCTBIO BOASIHOTO Mapa Pa, HAXOASMIErocsi B arMocdepe, WM ero napraibHbIM
AaBJICHUCM  Pn. HapL[I/Ia.HBHBIM JAaBJICHUCM Pn HA3BIBACTCA AaBJICHHUC, KOTOPOC IMPOHU3BOAUII 61:1
BOJISIHOU T1ap, ecliv ObI BCe JIPYTHe ra3bl B BO3yXE OTCYTCTBOBAIIH.

OTHOCUTENBHON BIAXKHOCTHIO (0 HA3bIBACTCAd OTHOUICHHUC IMApUUAJIBHOIO0 AABJICHUSA Pn BOAAHOIO
napa, COJIepIKaIlerocsi B BO3ayxe, K JIaBICHUIO HACBIILICHHOTO Napa Pu.n., IPH JaHHOH TeMIeparype.
OTHOCHTENbHAS BIAXHOCTh () IMOKA3bIBACT, CKOJBKO IPOLEHTOB COCTABISICT MMApIHAIBLHOC
JaBJI€HHE OT JABJICHUS HACBHINICHHOTO Mapa NpU JAHHOW TeMIIepaType M OIPEACNSAeTCs 110
bopmymam:

P 100%
Pin

%0315 Q= Pa_ -100%

pHJL

(0:

[TapiuanbHOE JaBICHUE Pn MOKHO paccuuTaTh IO ypaBHeHMI0 Menaeneesa-Knaneiipona wim no
TOYKE pOChl. TOUKa pOCHI - 3TO TeMIlepaTypa, IIpU KOTOPOH BOASHOMN Iap, HAXOMAILMUICS B BO3yXe
CTAHOBUTCS HACBHIIICHHBIM.

OTHOCHUTEBHYIO BIaXXHOCTh BO3/JyXa MOKHO ONPENIEINUTh C TOMOIIBIO CHIEIHAIbHBIX TPUOOPOB.
Brimonnenue paboTsl.

Paboma c ncuxpomempom.

1. N3yunTh yCTpONCTBO ICUXPOMETPA U IPUHIIMII €T0 IEHCTBUS.

2. [TpoBepuTh HaIMUUE BOABI B pe3epByape U MpH HE0OXOAUMOCTH J10JIUTh €e.

3. Crsarbh 1noOKa3zaHUs CyXOro U CMOYEHHOTO TEPMOMETPOB U OIpPEAEIUTh Pa3HOCTh HX
NOKa3aHUM.

4. [Tonb3ysch NCUXPOMETPUYECKOM TaOIMIEH, ONpEeNeNuTh OTHOCUTEIbHYIO BJIAKHOCTb
BO31yXa. Pe3ynbTaThl n3MepeHuil 3aHecTu B TaOIUILy.

5. CrenaTh BBIBOJI, YKa3aB DM3WYECKHUN CMBICI U3MEPEHHOW BEIMYHMHEL.

OTHOCHUTENbHAA
BIIQXKHOCTH Bo3ayxa §,%

PaznocTh mokazanui
tepmomeTpoB A1=1C-
1B:,

ITokazanue TCPMOMCTPOB

cyxoro tc CMOYEHHOTO tpj |TEpMOMETPOB At=tc-tgy|Bo3ayxa @, %

6. [To Tabnune «JlaBieHue HACBHILIEHHOTO BOJASIHOTO Mapa U €ro IMJIOTHOCTb IPU Pa3IUYHBIX
TEMIIEPATYpax» ONPENEIUTh AABJIECHUE HACBIILEHHOTO Mapa Pun IPM KOMHATHOW TeMIIEpaType |
napluuagIbHOE JaBJIE€HUE Py IPU TEMIIEPATyPE POCHI.

o= .100%

7. [Tonb3ysck hopmynoit Pun. BBIYHMCIUTH OTHOCUTENBHYIO BIIAXKHOCTD.
Pe3ynbpTaThl H3MEpeHu 3aHECTH B TAOJIHILY.

JlaBiaeHnue
Temnepatypa |Touka HACBII[EHHOTO napa [laprmansHoe | OTHOCUTETBHAS
BO3yXa B|pPOCHI npu JTAHHOW| TaBJICHUE BJIQXHOCTh
KOMHare t tp TeMIeparype Pr 0, %

pH.n

Crenath BBEIBOJ, YKa3aB d)I/IBI/I‘-ICCKHf/'I CMBIC U3MEPEHHOMN BEIUYMHEL.

KonTpoJibHBIE BOPOCHI

1. Kakoi1 map Ha3bIBaeTCA HACBIIEHHBIM? UTO TaKo€ TMHAMHYECKOE PAaBHOBECUE; TOYKA POCHI?
2.IloueMy nmoka3zaHusi CMOYEHHOTO TEPMOMETPA MEHBIIIE, YEM CyXOro?

3. Kak, 3Hast TOUKy pOChI, MOKHO OINPENIEUTh NapiuaibHOE JaBICHUE?

4.Cyxoii 1 BIaXXHBIM TEPMOMETPHI IICUXPOMETPA MOKA3bIBAIOT OJAMHAKOBYIO TeMIiiepaTypy. Kakosa
OTHOCHUTEIIbHAS BJIAXHOCTh BO3yXa?



JlabopaTopnasi paGora Ne5
Tema: «IlocnenoBarenbHOE U apajieIbHOE COSANHEHHE TPOBOIHUKOB)
Ileab padoThl: HayYUThCS U3MEPATh Moayib FOHra, ncnonp3ys 3akoH ['yka.

HHCTPYKI[HOHHAA KAPTA

MarepHnajbHO - TEXHHYECKOE OCHALICHH e

OOopynoBaHMe: PE3MHOBBIA IMIMyp, IITAaTUB ¢ MY()TOH M JamKO#, TPy3bl, U3MEpHUTEIbHAs
JUHEWKA.

Teopusn
Ecniu Kk OIHOPOOHOMY CTEp)XKHIO, 3aKpEIUICHHOMY Ha OJHOM KOHIE, NPHJIOXKUTH culy F
BJIOJIb OCH CTEPXKHs, TO CTepKEHb MoaBeprHeTcsa aedopmanuu pactskenus. Jedhopmanuio

pacTsDKEHHUs XapakTepusyroT abOcomtoTHeiM  yaiuHeHuem  Al=l - lo;  oTHOcHTenbHBIM
YIUIMHEHUEM &= R B nedopmupoBaHHOM Tejie BO3HHUKAE€T MEXaHUYECKOE
0

HaHpﬂ)KeHI/Ie o, paBHOG OTHOIICHHUIO MOILYJISI CHUJIBI F K Iiomaamn HOHCpG‘IHOI‘O CCUcHUA TCJIa
S:

o=—
S

Ha ynpyro aedbopmupoBanHbie Tena pacnpocTpanseTcs 3akoH ['yka: mpu manbsix nedopmanusax
MEXaHUYECKOE HAMPSHKEHUE G MPSIMO MPOMOPIHUOHAIBHO OTHOCUTEIBHOMY YIJIUHEHUIO:

c=E-

d
Kosddunuent nponopuuonanbHoctu E, Bxonsmuil B 3akoH ['yka, Ha3bIBaeTcs MOJIYJIEM
yopyroctu uinu moxayiaem IOura. Moaynes HOHra mnokas3piBaeT, Kakoe MEXaHUUYECKOE
HanpsKeHUEe BO3HUKAET B MaTepuase MpU OTHOCUTENbHON AedopMaluu paBHOW eJUHHILE,
T.€. MPU YBEJIMYEHHUHU JJIUHBI oOpa3na BABoe. B paHHOI paboTe Hago OmpenenuTbh MOAYJb
ynpyroctu E (Mmonyns FOHra) pesunoBoro maypa. [Ipu BelosiHeHHH paOOThl HAJ0 YYECTh, YTO
cuja ynpyroctd B JeOpPMUPOBAHHOM Tej€ YHCIEHHO paBHAa CHJE TSKECTH TIpys3a,
NOJBEIIEHHOI0 K pe3uHoBOMYy INHYpY: F=mg. Pe3uHOBBI WIHYp HMeeT KBaapaTHOE
cedeHne, modTomy S=a2, rye a - cropoHa kBajapara (a=1vMm=103m). OxonvaTenpHas popmyna
i pacuyera moayiist FOHra umeer Bun;

E_ m-g- |0
Xoa paGoThl.
1.OnvimNel
* HanHecTu Ha pe3WHOBOM HIHYpe JIB€ METKH Ha pacctossauu lo aApyr oT apyra (okomno 10cm)
¥ U3MEPHUTH ITO paccTosiHuUE: lo=.... cM= ..... M.
e 3akpenurh KOPOTKHH KOHEI] IIHypa B JIalKe IITaTUBa, a K JJIMHHOMY KOHIy MOJBECHUTHh
rpy3 Maccod mi=  ....I=.....KT.
. CHOBa HM3MEpUTh pacCCTOSIHUE MEXAy MeTkamu Ha ImHype h= .... cM= ..... M.
Paccuwuraiite abcontotroe ynnuaenue muypa Ali=ly - lo=.... cm= ..... M.
_m-g- Io

. [Tonb3ysice popmymnoit —1 G.A| +PaccuuTaTh MOAYNE yNPYTOCTH PESHHEL.

1
° E1=
4 Onvim Ne2 (moBTopuTh onbIT Nel ¢ rpy3om JIpyroil Maccsl 1 CHOBAa pacCuMTaTh MOIYJIb

IOwnra).



M2= ...I=.....KT.
lo=....cMm=..... M
l=....cMm=..... M

A=l -lo=....cmM= ..... M.

_Mm-g 'Io
, =
S-Al,
Ex=
3. PaccuuTarh cpenHee 3HaUCHUE MOAYJIS YIIPYrocTu pe3uHbl (Moayis FOura).

E +E,

Ccp 2
4. Pe3yabTaThl U3MEPEHHUH M BBIYUCIICHHUM 3aHECTH B TAOJIHILY.
Ne lo, M [, M Al, M m, Kr g,M/c2  a,m S, M? E, A Ecp, I
ONbITA

C[[G.HaTI) BbIBO/JI, YKa3aB B HEM d)I/I3I/I‘-I€CKI/II71 CMBICJI I/ISMGDGHHOP'I BCJIIMYHNHBI.

OTBeTHTH HA KOHTPOJILHBIC BOIIPOCHI

. PaccunrtaTh OTHOCHTEIBHOE yITMHEHNE PE3HHOBOTO IIHYPA.

. Jate omnpenenenue qeGopMarum.

. Kakas nedpopmanust mmeer MecTo B JaHHOM OTIBITE: YIPYyTas MU IUIACTUYHAS U
nouemy?

JlaGopaTopHnasi pa6oTa Ne6
Tema: JIaGopaTopHast pabota Ne7 «3akoHBI OTpaKEHHS U MPETOMIICHHUS CBETa»

Henb 3aHATHA: NU3yYCHUE 3aKOHOB IT€OMETPUYECKON ONTUKH

HHCTPYKI[HOHHAA KAPTA

Obopyooeanue: TIIOCKONApasieNbHas IUNIACTMHA U3 CTEKJIa WM OPICTEKIa, JIa3epPHbI OCBETUTEINb
WIM JIa3epHas pydKa, MITaH€HIIUPKYJb, MUJUIMMETPOBast Oymara, HIMuIbKH, cKpenku. [loBbiieHne
Y TIOHMKEHUE HAIIPSHKEHUS OCYLIECTBIISIOT C IOMOLIBIO MPAHCHOPpMamopos.

['eomeTpryeckoil ONTUKON Ha3bIBaeTCs pa3Aes (PU3MKH, ONMUCHIBAIOIINM 3aKOHBI pacpoCTPaHEHUS
AJIEKTPOMArHUTHBIX BOJIH (OOBIYHO CBETa B BHMJIUMOW TIJIa30M 00JacTH), CIpaBeUIMBBIE INPHU
NPEIIOJIOKEHNH, YTO JJIMHA BOJIHBI CTpeMuTcs K Hymo A—0. 3akoH NpSIMOIMHEWHOTO
pacrpoCTpaHEHHs CBETA: B OJHOPOJHOM CpEZie JIyd CBETa PACIIPOCTPAHAETCS PSMOJIMHENHO. 3aKOH
HE3aBHCHMOCTH CBETOBBIX NMYYKOB: 3(Q(EKT, TPOU3BOJUMBIA OJHUM CBETOBBIM JIyYOM HE 3aBUCHUT
OT JEUCTBUS Jpyrux jyded. 3akoH oOpaTMMOCTH CBETOBBIX JIydel: eciau Jy4d A, magas Ha
ONTHYECKYIO0 CUCTEMY, IIOPOXKIAET JIyd B, BBIXOAANIMI U3 CHCTEMBI, TO, HAIIPAaBUB HA CUCTEMY JIy4
C nmo nyuy B B oOpaTHOM HampaBieHHMH, Ha BBIXOJE MOJXy4YuM Jyd D, waymuit mo nyuy A B
oOpaTHOM HampaBieHHUH. OTMETHM, YTO 3[eCh MBI paccMaTpuBaeM HJeallbHble ONTHYECKHE
CUCTEMBI, KOIZla Ha OJUH IAaJaI0IIMi HAa CUCTEMY JIy4d BO3HMKAET OJUH BBIXOIAIIMNA U3 CHUCTEMBI
Iyd.



3aKOH OTpaKEHHS: JIy4 TMaJar0IINH, JIyd OTPaKEHHBIN U TIEPIICHIUKYJISP K TPAHUIIE pa3jelia cpel B
TOYKE TaJCHUs JISKAT B OJHOW IUIOCKOCTH, YIJIbl OTCUMTBIBAIOTCS OT MEPHEHAUKYISAPA, yTOJ
MaJIeHus 1 paBeH yriy oTpakeHwus 1', T.e. i=1".
3akon npenomiueHus CHemuyca-/lekapTa: qyd nagaromuid, 1yd MPeIOMICHHBIN U IEPIICHIUKY ISP
K TPaHUIIE pa3liena cpell B TOUKE MaJCHUS JIeKAT B OJHOW IUIOCKOCTH, YIJIbl OTCYHTHIBAIOTCS OT
MIEPIICHIUKYJISIPA, OTHOIICHWE CHHYCA yIila MaJeHUs K CHHYCY yIJia MPEJIOMIICHUS T JUIsl TaHHON
naphl CpeJl - BEJIMYMHA TOCTOSTHHAS.
- »
S 1 n,
. ) ’
SMr n,
riae n21 — OTHOCUTENBHBIA TIOKAa3aTeNlb MPEJIOMIICHHS Tapbl cpel C aOCOMIOTHBIM IOKa3aTelieM
NPEJIOMJICHUST CPEIbl, OTKYyJa Jy4 BbIXOMUT (nl) m aOCOMIOTHBIM IOKa3aTeIeM MPETOMIICHUS

cpensl, Kyna Jiyd BXoauT (n2 ). Ecnmm cBer mamaer u3 Bo3ayxa nl=1, To dopmymna mo3Boiser
BBIUKCIIUTH a0COMIOTHBIN MMOKa3aTesb MPeIoMIICHHs CPEIbI, Ky/1a Iy BXOJUT N2

¥ L]
SI1i
: 2
S r
OtmeTuM, 4TO YIJibl MAJEHHs] U MPEJOMIIEHUS OTCUMTHIBAIOTCS OT MEPHEHAMKYJSpa K IpaHULe
paszena cpen B Touke naaenus. Ecnu nl>n2, To yron npenomiieHus 6onblie yria najeHus. Toraa
npu HekotopoMm ilIP, korma r=n/2 u sinr=1, HaGmionaercs sBJIIEHHE IOJIHOIO BHYTPEHHETO
oTpakeHUs. B 3ToM ciyyae cBeT He BBIXOJIUT BO BTOPYIO CpPEly M PacHpOCTpPaHSAETCs MO I'paHule

pasnena cper. 5
TABJIMIIA PE3YJIBTATOB HABJIFOAEHUN

a,mm b,mm c,mm d,mMm ni Ani 21 An nCP=AnCP=n=+,¢=....%.

a,MM

b,mMm

C,MM

d,mMmm

ni

Ani

21 A

nCP=

AnCP=

KOHTPOJIBHBIE BOITPOCBI

1. Yro usyuyaer reomeTpuuecKast ONTHUKa?
2. Chopmynupyiite 3akoHbI reomeTpuieckoit onTuku. 3. Chopmynupyiite mpaBuiao oTcyera yriioB
B reomerpuueckoil ontuke. 4. Yto Takoe aOCOMIOTHBIN Mokaszarenb npenomieHusa? Kakoa ero



paszmepHOCTh? 5. UTO Takoe OTHOCUTENBHBIN MOKa3aTelb npenomiieHusa? KakoBa ero pasmMepHoCcThb?
6. OT dYero 3aBHCHUT aOCONIOTHBIM IOKa3aTellb IMpeJoMieHus cperasl? 7. B yem 3akmrodaercs
SIBJICHUE TIOJTHOTO BHYTPEHHETr0 OTPakKeHUs?

JlabopaTopnasi paGora Ne/

Tema ««llocTpoenne n300pakeHUS B JIMH3aX)

Hens pabotel — ompenenuts (POKyCHOE PACCTOSHHE JWH3BI, TOCTPOUTH M300paKeHUS MCTOYHHKA CBETa,
MOJTyYeHHBIE TIPY TIOMOIIN JINH3BI.

Jnst monmy4yenns (poKyCcHOTO paccTOSHHS HEOOXOIUMO PACIIONIOKUTh ICTOYHHK CBETA KaK MOKHO JAJbIIE OT
JIMH3BI, DKPAH PACIIOJIOKUTH TAKUM 00pa3oM, YTOOBI OBLIO YA00HO OTCUMTHIBAThH paccTosHUS (puc. 1).

NwHaa
3kpaH
A NcTouHKK
csera
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| ! |
1 ! 1
T U LT IR
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Nunenka

Puc. 1. Cxema pa3mereHust 000py10BaHUS IS OTIBITA |

SKpaH 6y;[eM nepeMemaTb 40 MOoJyUYCHHA YETKOI'0 U ACHOI'O I/I306pa)KeHI/I$I.

Omnpenenenne GOKYCHOTO pACCTOSIHUS JIMH3EI

HeoOXxomuMo BKITIOYHTH CBET, B3SATh DKpaH M NPUONMIDKATh €ro K JMH3e. MBI JOJDKHBI TIOJYYUTh
CBETSIIYIOCS, OYEHDb SIPKYI0 TOUKY. DTO U €CTh M300pakeHHe, MoJydeHHoe B (oKyce TuH3bI. PaccrosHue
MEXJy JIMH30H M DJKpaHOM — 3T0 (POKycHOe paccTOosiHAe JaHHOW JMH3bL. OHO TPUOIM3UTENBHO
COOTBETCTBYET 15 caHTHUMeTpaM.

Ionydenue n300paskeHus, KOr/ia HICTOYHHMK CBETA PACHOI0KEH MEXTy (DOKYCOM M TBOWHBIM (JOKYyCOM

Bropoii omnbit. [Tonydenue n300paskeHus, KOrAa UCTOYHUK CBETA HAXOIUTCS MEXKAY (OKYCOM U JBOHHBIM
doxycom.

Hcrounuk cBera OymeM pacronaratb Mexay (OKYCOM M JBOWHBIM (POKycOM JHH3BL Pacronaras Takum
00pa3oM HCTOYHHK CBETA, MBI MOJyYUM Ha DKpaHE YBEIUYECHHOE TEPEBEPHYTOE M300paKEHHE MCTOYHUKA
cBera (puc. 2).


https://interneturok.ru/lesson/physics/8-klass/bsvetovye-yavleniyab/laboratornaya-rabota-poluchenie-izobrazheniya-pri-pomoschi-linzy#mediaplayer
https://interneturok.ru/lesson/physics/8-klass/bsvetovye-yavleniyab/laboratornaya-rabota-poluchenie-izobrazheniya-pri-pomoschi-linzy#mediaplayer

Puc. 2. McToununk cBeTa U €ro N300paXKEHUs, OIBIT 2
[onyuenue n300pakeHus, KOT/Ia ICTOYHHMK CBETA PACIOJIOKEH 3a JIBOMHBIM (JOKYCOM

Tperuit omeit. [lonyyuenne n3o0paskeHus1, KOT/1a HCTOYHHUK CBETa HAXOAUTCS 3a IBOHHBIM (oKycoMm (puc. 3).
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Puc. 3. UcTtounuk cBera u ero n3o0paxxeHue, onbIT 3

HcTouHMK cBeTa pacmoyioKUM 3a JBOWHBIM (okycoM. [IpuOimkas kpaH K JIMH3€, MOJNy4aeM 4YeTKOe
n300pakeHne HCTOYHMKA CBETA. DTO N300paKeHNE YMEHBLICHHOE 1 IIEPEBEPHYTOE.
Odopmienne pe3yIbTaToB 1a00paToOpHON PaboTEI

Pesynbrarsl paboTsl cBenieM B Tabnuity 1.

Tabnuua 1. PesynbTrarsl 1a00paTopHO# paboThI

Ne F (m) d (m) Bua nsobpaxennn

1 0,15 04 YMEHbLUEHHOE,
nepesepHyToe,
AeNCTBUTENbHOE

2 0,15 0,2 yBenuyeHHoe,
nepesepHyToe,
AEeNCTBUTENbHOE



https://interneturok.ru/lesson/physics/8-klass/bsvetovye-yavleniyab/laboratornaya-rabota-poluchenie-izobrazheniya-pri-pomoschi-linzy#mediaplayer
https://interneturok.ru/lesson/physics/8-klass/bsvetovye-yavleniyab/laboratornaya-rabota-poluchenie-izobrazheniya-pri-pomoschi-linzy#mediaplayer

F (M) — pokycHOe paccTosiHIE, H3MEPSIETCS B METPax.

d (M) — paccTosiHEE MEKAY MPEIMETOM U JINH30U, M3MEPSIETCS] B METpax.

JlaGopaTopnas pa6ora Ne8

Tema «Onpenenenue neproaa AMGPaKIIUOHHON PEeIIETKI

Hesab 3aHATHA: HAOIMIONEHUS CIEKTPA, MOIYYEHHOTO C IMOMOUIbIO TU(PPAKIMOHHON PEIeTKH, U
U3MEpPEHUE JUTMHBI BOJIHBI CIIEKTPAJIbHBIX JINHUM.

HHCTPYKLIHOHHAA KAPTA

Obopyoosanue: nudpakIMOHHAs! pelIeTKa, ONTUYECKAs CKaMbs JIa3€PHbII HCTOUHHK CBETA.
JudpakumonHas pemeTka npeacTaBiaseT co0oi MepuOIUUECKyI0 CTPYKTYPY B BHJIE IIACTHUHBI, HA
IIOBEPXHOCTU KOTOPOIl HaHECEHbI C MOCTOSHHBIM ILIAaroM MapajulieiabHble ITPUXU. CBET MPOXOAUT
TOJILKO CKBO3b HETPOHYTHIE PE3LOM YYAaCTKH, M PEIIETKA SIBISCTCS CUCTEMOH C MapasuielbHBIMU
MIESIMM IIMPUHON a, pa3fefIeHHbIMH HENpPO3pauHbIMU HpPOMEXyTKamu HMpuHOM b. Ilepuon
pemeTku paBeH d=a+b. BMecTo meproa 4acTo 3a1al0T YACIIO MITPUXOB HA €MHMLE JTUHBI n=1/d.
Y ron HaOmoOJeHMs MaKCUMyMa JU(parupoBaHHBIX Jyded ok omnpenensercs GopMyaon
TU(PPaKINOHHON PEIIETKH.

(@ + b)sinak = d sinak = kA

Yron wHabmogeHus AMQPPAKIMOHHOTO MaKCUMyMa 3aBUCHUT OT JUIMHBI BONHBEL [loaToMy mipu
OCBEIICHNH PEIIETKA MOHOXPOMATHYECKIUM CBETOM J1a3epa Mu(paKIMOHHAs KapTHHA TPE/ICTABISIET
cOoOOH CHCTEMy MAaKCHUMYyMOB, pPAaCHOJOXEHHBIX CHMMETPHYHO OTHOCHTEIBHO IEHTPabHON
(ayneBoit) monockl, kotopoi coorBeTcTBYeT k=0 1 00=0. 1o 3Hauenuro k makcumymsbl ObiBatoT 1—
ro, 2-ro u T.A. TOpsakoB. B naboparopHoif paboTe HCMONB3yeTcs ONTHYECKas CKaMbs
MHUKPOJIa00paTOpUH JUTsl BBIITOJHEHHS Ta00PaTOPHBIX paboT MO ONTHKE HIKOJIBHOTO Kypca (GU3UKH
npousBoacTea OPI'YII




k=-3 k= -2 k=-1 k=0 k=l k=2 k=3

“Hentp MHTII”. B kauecTBe MCTOYHMKA CBETA MCIIOJIB3YETCS Jla3ep, AAIOIIUM B BUIUMOUN YacTH
CIIEKTPa OJIHY MOHOXPOMATHUYECKYIO JIMHUIO, JUIMHY BOJIHBI KOTOPOU MPEJIaraeTcsi ONpeeuTh.

TABJIMIIA PE3YJIbTATOB HABJIIOJITEHUU
k X, MM L.Mm X —X_; d- 10" m Ad; 107 M M‘? 10717 M?

d= - )-107 M,

KOHTPOJIBHBIE BOITPOCHI

1. Kakue BOJIHBI Ha3bIBalOT KOT€PEHTHBIMU?

2. Yro takoe audpaxuus no Opaynrodepy?

3. Uro Takoe nudpakuuoHHas pemetka? Jlng Kakux Iened mpuMeHseTcs AudpakiroHHas
pemerka?

4. 3anumute Qopmyny audpaknMOHHOW pemieTku. BpIpasuTe MepHoj pemeTkd Yepe3 YHucio
MITPUXOB HA SAUHUILY JITTUHBI.

5. Kakue u3meHeHus B AU(DPaKIMOHHONW KapTHHE NMPOUCXOAAT NMPH U3MEHEHUU JUIMHBI BOJIHBI,
HIMPUHBI TUGPAKIIMOHHON pereTKu?
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