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1.BBenenue

Besakoe 3nanue peanvnocmu
HAYUHAEemcs ¢ Onblma U KOHYAemcs um
A. DuHwmen

du3rka 3aHUMAET OHO W3 BAKHEUIITUX MECT CPEIM €CTECTBEHHBIX HayK. OHa
ABJIIETCSI. TEM OCHOBAaHMEM, Ha KOTOPOM CO3JalOT CBOM TEOPETUYECKUE
MMOCTPOCHUS M COBEPIICHCTBYIOT CBOM DKCIICPUMEHTAJIbHBIC METOIBI BCE JPYrUe
€CTCCTBECHHBIC HAYKH: XUMHUS, ONOJIOTHS, OMOXHMHS, OMOMEXaHHUKa.

dusnyeckuii 3KCIEPUMEHT — OJHMH W3 METOJIOB HAay4dHOro mo3HaHus. Ilo
METOJMYCCKON 3aJjaye BBIJICIAIOTCS TAaKHE BHJIBI SKCICPHUMEHTA, KaK HaydyHO —
UCCJIeI0BATENbCKUE M YyUeOHBIEC; IO METOJUYECKOM e — HCCIeA0BaTeNIbCKUE,
MIPOBEPOYHbIE (KPUTEPUATIBHBIC) U WILTIOCTPATUBHBIE (YUeOHBIC); 0 OTHOIICHUIO K
YPOBHIO TO3HAHMSI — DKCIIEPUMEHTHI Ha YPOBHE SMITMPUYECKOTO TO3HAHHWS, Ha
YPOBHE TEOPETHUYCCKOTO MO3HAHMS U HAa yPOBHE MPAKTHYCCKUX NMPUMEHEHUH; I10
dbopme pesyiapTaTa HCCIEIOBaHMS — KAueCTBEHHBIE U KOJIMYECTBEHHBIC, IO
YaCTHOHAYYHBIM  METOJIaM —  KOMIICHCAllMOHHBIC,  OCHHJUIOrpaUIeCKue,
KaJIOPUMETPUUICCKUE, CIIEKTPATIbHBIC H JIP.

dusnyeckuii MPAKTHKYM SBIISICTCS HEOThEMJIEMON YacThI0 HM3yYCHHS Kypca
(GU3WKK, TIOCKOJBKY TIO3BOJISICT HA MPAKTHKE NPHUMCHUTH ITOJTyYCHHBIC
TEOPETUYCCKUE 3HAHUS.

Kaxnas nabGoparopHas paboTa JoJKHAa BOCHPUHMMATBCS CTYACHTOM Kak
HEOOJIBIIIOE CaMOCTOSITENIbHOE HAayyHOE HCCIeOBaHWe, HalpaBJICHHOM Ha
MIPOBEPKY TEOPETUUECKHUX BBHIBOJIOB.

Hayunas skciepumeHTanbHast eI TeIbHOCTh UMEET CIICIYIOIINE ITAIlbI:

- TIOCTaHOBKA  JOKCIEPUMEHTAIIBHOM  3ajauM  (MOCTaHOBKA  MPOOJIEMBI,
dhopmynupoBaHUe 1IEIH U 3a/1a4, HOpMUPOBaAHUE paOOUEH TUIIOTE3bI);

- TIPOBEJICHHE IKCIIEPUMEHTA (BBIOOP (U3MUYECKOTO MPHUHITUIIA, TUIAHUPOBAHUE
AKCTIEPUMEHTA, OTOOp O00OpyIOBaHUs, COOpPKa SKCIEPUMEHTATBLHON YCTAaHOBKH,
MOCTAHOBKA HKCIIEPUMEHTA, U3MEPEHUE).



2. TemaTn4ecKui MJIAH JJA00PATOPHBIX PadoT

HaunmeHnoBanue HaumenoBanue 1adopaTopHbIX padoT O0bém
pa3ienoB nNpogecCHOHAIBLHOIO 4acoB
moayJsa (IIM),
MexaucuunIuHAPHbIX KYpPCOB
(MIK) u Tem
1 2 3
Paznen 3. DiiekTpoanHaMuka
Tema 3.2 3akoHBI NOCTOSIHHOTO JlaGoparopHnasi padora Ne 7. 2
TOKA N3yuenune 3akona OMa 1 ygacTka Ieru,
MIOCJIE0OBATEILHOTO U MapalIeIbHOTO
COCIMHEHUS TTPOBOTHUKOB.
JlaGoparopHasi padora Ne 8. 2
Nzmepenne D/1C u BHyTpeHHETO
COTIPOTHUBIICHUS UCTOYHUKA TOKA.
JlaGoparopHasi padora Ne 9. 2
Omnpenenenne ko3P uIMeHTa mojae3Horo
JEUCTBUSA JICKTPUYECKOTO YaWHUKA.
Tema 3.5 DiekTpoMarHuTHasi JlaGoparopHas padora Ne 10. 2
HHAYKIHSA N3yuenune sBIEHNS JIEKTPOMAarHUTHON
WHIYKITUU
Paznen 4. Kosiebanusi 1 BOJIHBI
Tema 4.1 Mexannueckue JlaGoparopHas padora Ne 11. 2
KoJ1e0aHusl N3ydeHue 3aBUCMMOCTH IEpHOAa KoJeOaHun
HUTSTHOTO MasiTHUKA OT JJIMHBI HUTH.
Paszpen 5. Onruka
Tema 5.1 Ilpupona cBera. JlaGoparopHas padora Ne 12, 2
N3yuenune n3obpaxxeHus: MIpeAMETOB B TOHKOM
JIUH3E.
Tema 5.2 BoJsiHOBbIE CBOlicTBa JlaGoparopHas padora Ne 13. 2
CB€TA. Habmonenue unrepdepeHunu u quppakiuuu
CBETa.
JladbopaTopHnas padora Ne 14. 2

N3Mepenne JIMHbBI CBETOBOM BOJIHBI €
MTOMOTIIBIO TU(GPAKIIMOHHON PEIICTKH.




3. ATanbl NPOBeAEHUS IKCIIEPUMEHTA U COOTBETCTBYIONIHE UM
BH/IbI IEATEJILHOCTH BO BpeMsl BBINIOJIHEHUS PA00ThI

OTanel BBIIOIHEHHUS PabOTHI

Bupl 1edaTenbHOCTH, KOTOPBIMU JIOJKHBI OBJIAJIETh CTYACHTHI

l.®opmynupoBanue
LIEJIM MCCIICOBaHUS

- IIOCTAaHOBKA ICJIN OKCIICPUMCHTA

2. BeinBmkeHue
TUIIOTE3bI, KOTOPYIO
CJIEyET MPOBEPUTH C
ITOMOIILIO
AKCIIEPUMEHTA

@opMyIMPOBAHUE TUIIOTES!

- OT KakKhX BEJIMYMH MOJXKET 3aBHUCETh HCCIEqyeMas
BEJINYMHA

- KAKOB XapaKTep 3aBUCUMOCTHU

- KaK BIUSIOT BHEIIHUE (PAKTOPBI HA XOJ SKCIEPUMEHTA U

JIp.

3. BeiBoa paboueii
bopmynbl

- MIOJIy4YE€HHE KOHKPETHOM MaTEMAaTH4YE€CKON 3aBUCUMOCTH,
BCE BEJIMYMHBI KOTOPOH U3MEPSIEMBI

- MpOBEpKa NPaBWIBHOCTH BbIBOJA paboueil (popmyiibl
METOJIOM Pa3MEpPHOCTH

4. Beibop MeTona
HCCJIEIOBAHHUS

- BBIOOp MeETOJa UCCIIEJOBAHMUS,
BO3MOXHOCTSIM  JIaDopatopuul U
MOJITOTOBKE CTYJIEHTA

- BBISIBJICHUE YCIOBHM, HEOOXOJIMMBIX MJII MOCTAHOBKHU
HKCIIEPUMEHTA

COOTBETCTBYIOLLETO
TEOPETUUECKOMN

5. IlpoextupoBanue

- IIOCTPOCHUC CXCMBbI C—)KCHCpI/IMCHTaHBHOﬁ YCTAaHOBKH

AKCIIEPUMEHTATBHOM - ToA00p HEOOXOIUMOTO 000PYIOBAHUS

YCTaHOBKHU

6. CocTaBiieHHE TUTaHA | - COCTaBJICHHUE aJITOPUTMA BBITIOJIHEHUS BCEX JCHCTBHIA 11O
DKCIIEPUMEHTA MIPOBEJICHHUIO YKCTICPUMEHTA

7. IlpoBenenue - POBEJICHUE IKCTICPUMEHTA B COOTBETCTBHH C TITAHOM
IKCIIEPUMEHTA - IPOBEJICHUE U3MEPECHUI

- pukcupoBaHuE pe3yabTaTOB U3MEPEHUI

8.CucreMaTu3npoOBaHKE
pE3yJIbTaTOB
HKCIIEPUMEHTA

- CBEJICHHE BCEX JaHHBIX HKCIIEPUMEHTA B TaOIMUIIbI
- IOCTPOEHUE IPaPUKOB, CXEM, TUarpaMM

9. AHaim3 naHHBIX

- U3YyYECHHE 3aBUCUMOCTEHN
rpadukam

- IIPOBEPKA TEOPETUYECKUX 3aBUCUMOCTEN

- OLICHKA IIPAaBUWJIbHOCTHU IOJIYYEHHBIX PE3yJIbTATOB

- CpaBHEHUE DOKCIIEPUMEHTAIBHBIX PE3YyJbTATOB C
TEOPETUYECKUMU JaHHBIMU

- pac4€T NOTrPEIIHOCTEN U3MEPEHUN

- popMyIHMpPOBAHUE BHIBOJIOB

(G yHKIMOHATBHBIX 1o




[lepen Havamom pabOThI C MOMOIIBIO HECKOJBKUX MPOCTHIX OIMBITOB, PE3YJbTAT
KOTOpPbIX MOXET OBbITh HAJEXKHO TMpeJcKa3aH, HEOO0XOAMMO YyOenuThcs B
UCIIPaBHOCTH ammapaTypbl. B ciydyae HencrnpaBHOCTH NMPUOOPOB UM YCTaHOBKHU
HaJI0 HEMEIJIEHHO COOOIINUTh 00 3TOM JIa0OpaHTy WM MPENO01aBaTelNIo.

N3mepenuss NOMKHBI MPOBOAUTHCA C MAaKCUMAJIbHOM TOYHOCTBHIO. Ecin B
HAOMIOACHUSAX TMOJy4yaeTcss OOJbIIONW pa3HOC, JIydlle MNOompoOoBaTh HaNaIUTh
YCTaHOBKY WJIM U3MEHUTh METOJIUKY.

[Toctpoenue rpadukoB U NEpBbIE OIIEHOUHbIE PACUETHI JKEJIATeIbHO MPOBOIUTD
[0 XOJy OJKCHEPUMEHTAa WIH Ccpa3dy ke 1mnociae Hero. Ilocie BbITONHEHUS
nabopaTopHOil palboThl cleAyeT MPUBECTH B MOPSAJOK paboyee MeECTO, clIaTh
1a0b0paHTy WU NPENoJaBaTeNI0 BbIIaHHBIE MPUOOPHI U 000PYI0BAHUE.

O6paboTka pe3yJbTaTOB JOJKHA OBITh 3aKOHUCHA /10 Hayajga BBIIOJHEHUS
cienytomieii pabotel. [IpoMekyTouHble BBIYMCIECHHSI JOJKHBI JIENAThCA C
TOYHOCTBIO, HECKOJIBKO MPEBOCXOMASAIICH TOYHOCTh M3MEpPEHUN, 4TOOBl M30€KaTh
BHECEHHUS HEOIpaBAaHHBIX OIIUOOK, CBA3AHHBIX C BEIUUCICHUSMHU.

OTtuét no s1abopatopHoi paboTe AOHKEH COAEPKATh:

1) IlucbmMeHHBIN OTYET, MJIaH KOTOPOTO NpUBEAEH B AaHHOW pabouelt TeTpaau;

2) YcrHbIM OTUET, BKIIOYAIOMIMI B ce0sl OTBETHI HAa KOHTPOJIBHBIE BOMPOCHI U

3a/1aHusl, OOIIIKME BBIBOJIBI IO paboTe.



4. UHCTPYKUUA IO TeXHUKe 0€30MMaCHOCTH NPU NPOBeIeHUHU
JIa0OPATOPHBIX PadoT Mo aucHuIInHe OU3nKa

1. BYIIBTe BHUMATCJIbHBI U TUCHUINIMHUPOBAHHBI, TOYHO BBIIOJIHSNTE YKa3aHuA
MMpCroaaBaTeiisd.

2. He mpuctynaiite K BHINOJTHEHUIO pabOThI 0€3 pa3pelleHus MpenoiaBaTelis.

3. Pa3zmemiaiite npubopskl, MaTepuasbl, 000py/I0BaHHE HA CBOEM paboueM MecTe
TaKuM 00pa3oM, YTOOBI UCKIIIOUHUTH UX MaJCHUE WU ONPOKHUIbIBAHNE.

4, Hepez[ BBITIOJTHCHUEM pa6OTBI BHHUMATCJIIBHO U3Y4YUTC €C COACPIKAHUC U XO[J
BBITIOJTHCHM .

5. Jlns mpenoTBpalieHus MaJeHUsl CTEKISHHBIE COCYAbl (MMPOOHPKHU, KOJIOBI)
MIPU TIPOBEACHUHU OMBITOB OCTOPOKHO 3aKPETUISINTE B JIaNKe IITaTUBRA.

6. Ilpu mpoBeneHUM OMNBITOB HE JOMyCKaTe TMpeAeNbHBIX Harpy3ok
u3MepurenabHbix npubdopos. Ilpu paGore ¢ mpubopamu W3 cTekiia coOIronaiTe
0c00yI0 OCTOPOKHOCTb.

7. Cneaute 3a UCHPaBHOCTHIO BCEX KpeIJIeHUH B mpubopax u
npucriocoonenusax. He mpukacaiitecb M He HaKJIOHAWTECh (OCOOEHHO ¢
HeyOpaHHBIMU BOJIOCAMH) K BpAIIAIONIMMCS YaCTsIM MallluH.

8. Ilpu cOopke H3KCHEpUMEHTAIbHBIX YCTAHOBOK HCIOJB3YyWTe MpoBoaa (c
HAKOHEYHUKAMH U TPEJOXPAaHUTENbHBIMU YeXJaMH) C MPOYHOM H30JIALHei 0e3
BUJIUMBIX [TOBPEKICHUN.

9. Ilpu cOopke »neKTpuUYecKON Iienu wu30eraiite mnepeceyeHus MPOBOAOB.
3anpemaeTcss MOJb30BAaThCSI MPOBOAHUKOM € M3HOUIEHHOW M30JSLHUEH U
BBIKJTIOYATEJIEM OTKPBITOrO THMA (MpU HanpsbkeHuH Boie 42 B).

10. HMcToyHMK TOKa K DJJIEKTPUUYECKON LENU TMOJKIIOYalTe B MOCJIECAHIOIO
ouepenb. CoOpaHHYIO 1IEMb BKIIOYANWTE TOJIBKO IMOCJIE MPOBEPKU U C Pa3pEIICHUS
npenojasatens. Hamuuwe HampsikeHUsT B IEMA MOXHO HPOBEPATH TOJBKO C
MTOMOIIIBIO MPUOOPOB WIIHM YKa3aTeliel HampsHKEHUS.

11. He HpHKacaﬁTeCB K HaxoOAmMuMCAa IIOA HAIIPSAKCHHUCM 3JICMCHTAM ueneﬁ,
JJUIIICHHBIM  HM30JISALUH. He MNpONU3BOANUTC MH3MCHCHHUA B MNCIKIX W CMCHY
HpCIIOXpaHI/ITeJICﬁ A0 OTKIIFOUYCHUA UCTOYHHUKA SJICKTPOIIUTAHUA.



5. UHCTPYKUUM K BBINOJHEHHUIO JIA0OPATOPHBIX PadoT

1. Kak ONPEACNISATh NOTPEITHOCTUA U3MEPCHUI

BeimonHeHne 71a0OpaTOPHBIX padOT CBA3aHO C H3MEPCHHEM Pa3IMYHBIX
(bU3UYECKUX BEJIMUYUH U MOCIEAYIONEeH 00paboTKON UX pe3ybTaToB.

Hzmepenue — HaxoXJIeHUE 3HAYCHHUS (DU3NUECKOM BEIMYUHBI OIBITHBHIM
MyTEM C TIOMOUIBIO CPEJCTB UBMEPEHUIA.
Ilpamoe usmepenue — onpejnelieHUEe 3HA4YCHUH (QU3NUECKON BETUYUHBI

HEIMOCPEACTBEHHO CPECTBAMU U3MEPEHUS.
Koceennoe uzmepenue — onpepenenue 3Ha4eHus: GU3NUECKON BETUUYMHBI TI0
dbopmyne, cBs3bIBaIOUIE ee ¢ JIpYrUMU  (PU3MYECKUMH  BEJIMYHHAMM,
ONpEENAEMbIMU IPSIMBIMUA U3MEPEHUAMMU.
Kaxnas onpITHas BeIWYMHA HMEET TOYHOCTb, OINPEIEIAEMYI0 METOA0M
U3MEPEHUN M 3aBUCALIYI0 OT MAPAMETPOB HCHOJB3YEMOTO H3MEPUTEIBHOTO
WHCTPYMEHTA.

Brenem cnenyromnue 0603HaYEHUS :
A, B, C, ... — ¢usudeckue BeIUIUHBI.

Ay, — npubaudicennoe sHavenue Guaudeckol 6eiudunsl, T. €. 3SHaYCHHE,
MOJYYEHHOE MYTEM MPSMBIX WJIM KOCBEHHBIX U3MEPEHUIA.

AA — abcontomnas noepewtHocmo usmepeHus Qu3u4ecKol GeUIUHbI.

& — OomHocumeslbHasd nocpeutHocntb UsmMeperHusl qbusu%cxod 6€/IUYUHbL, PABHAA!

82%100%

1p

AyA— abconromuas uncmpymenmanbHas nocpeuHocms, ONpeaeseMast
KOHCTpPYKIMEH npubopa (MOrpenrHocTb CPeACTB U3MEpPEHUst; M. TaduI. 1).

AoA— abconromnasn noepewiHocms omcuema (NMOJy4aromasicsi ot
HEJIOCTATOYHO TOYHOT'O OTCUETA MOKA3aHUMN CPEJICTB U3MEPEHHUs ), OHA PaBHA B
OOJIBIITMHCTBE CJIy4YaeB MOJIOBUHE IICHBI JICJICHUS; TP U3MEPEHUU BPEMEHU —
LIEHE JIEJICHUH CEKYHAOMEPA WIIA YaCOB.

Maxcumanvuas abconromuasn noepeuiHocms MPSMbIX U3MEPEHUN
CKJIaJbIBaETCs U3 aOCOMIOTHON MHCTPYMEHTAIbHOM MOrPEIIHOCTH U aOCOMIOTHOM
MOTPEIIHOCTH OTCYETA MIPU OTCYTCTBUU JPYTUX MOTPEITHOCTEH

AA=AA+AA
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AOCONIOTHYIO TOTPEUTHOCTh M3MEPEHHUs] OOBIYHO OKPYIJISIOT [0 OJHOMN
3Havanied uudpsl (A = 0,17=0,2); yrclieHHOe 3HAaYeHUE pe3yJbTaTa U3MEepeHui
OKPYTJIAIOT TaK, 4YTOOBI €ro nmocienHss nudpa okasaiach B TOM ke pa3psje, 4yTo U
nudpa norpemrHoct (A= 10,332<10,3).

Pe3ynbTaThl MOBTOPHBIX HU3MEPEHHN (PU3MUECKONW BEIMYMHBI A, MPOBEIECHHBIX
IpU OJHUX M TEX K€ KOHTPOJUPYEMBIX YCIOBUSAX W TPU HCIOJIb30BaHUU
JOCTaTOYHO YYBCTBUTENIBHBIX M TOYHBIX (C MajbIMH IMOTPEUIHOCTSIMHU) CPEACTB
MU3MEPEHUS, OTIIMYAOTCA IPYT OT ApYyra.

B stom ciywae A,, HaXo#AT Kak cpelHee apH(PMETHYECKOE 3HAYEHUE BCEX
u3MepeHuir, a AA (ee B 3TOM ciyyae Ha3bIBalOT CIYy4alHOW MOTrPEIIHOCTHIO)
ONPENEIAIT METOAAMU MATEMATUYECKOU CTATUCTUKH.

B naGopaTopHoll mIpakTHKE Takue CpEACTBA M3MEpPEHHUs TPAKTHUYECKH He
ucnoiyib3ytorcs. [loaromy npu BbIOJHEHUH JaOOpaTOPHBIX PabOT HEOOXOIUMO
OTpeeNITh MAKCUMAJIbHbIE TIOTPEIIHOCTH U3MEpeHHs (pu3ndeckux BeauyuH. [Ipu
ATOM JJISI IOJIyYE€HUS PE3YIbTAaTa JOCTATOYHO OAHOTO U3MEPEHUSI.

OTHOCUTENBHAS MOTPEIIHOCTh KOCBEHHBIX U3MEPEHUN ONPENENAETCS TaK, KaK
MOKa3aHo B Tabuuiie 2.

AOCONIOTHAs TMOrPEeIIHOCTh KOCBEHHBIX M3MEpPEHHIl ompenesnsieTcss 1o

bopmyne AA=A,,€ (& BeIpaxkaeTcst ASCATHIHON IPOOBHIO).

2. O knacce TOYHOCTH AIIEKTPOU3IMEPUTEILHBIX TPHOOPOB

st omnpenenieHus aOCONIOTHOW WMHCTPYMEHTAJIbHOM MOTPEIIHOCTU Mpubdopa
HAJI0 3HATh €ro Kiacc moynocmu. Kiaacc TOUHOCTH Y n, ©3MEPUTEIBHOIO NpHOOpa
MOKa3bIBAET, CKOJIBKO IPOIICHTOB COCTAaBJISIET a0COJIIOTHAs HWHCTPYMEHTaIbHas
MOTPEIIHOCTh A, A OT BCel mIKasbl mpuodopa .

Kiacc ToYHOCTH yKa3bIBAIOT Ha IIKajie MpuOopa Wiy B ero nacnopre (3HaK %
npu 3ToM He numetrcs). CymecTBYIOT —CICAYIOIMHE KIacChl TOYHOCTH
aNeKTpou3MepuTeNbHbIX Tpudopos: 0,1; 0,2; 0,5; 1; 1,5; 2,5; 4. 3Has kiacc
TOYHOCTU NPUOOPa (Y np) M BCIO €ro MKy (Amax), ONPEIEIAIOT a0COIIOTHYIO
MOTPEITHOCTD A, A 3MepeHus GU3NUECKON BEIMYUHBI A 3TUM ITPUOOPOM

AA — ynp-Amax
100
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Tabmuna 1.

AOCOJIIOTHBIE HHCTPYMCHTAJIBHBIC IOTPCITHOCTHU CPCIACTB I/IBMepeHI/Iﬁ

No CpenctBa [Ipenen Ilena AGcotoTHast
/1 U3MepeHui U3MEpEeHUs NENEHUs | MHCTpYMEHTaIbHas
MOTPEIIHOCTh
1 Jlunerika o 50 cm MM +1MMm
YYEHUYECKas 1o 50 cMm IMm +0,2MM
yepTEKHaAA 20 cMm ImMm +0.1Mm
MHCTPYMEHTAJIbHAS 100 c™m lem +0.5¢cm
(cTanbHas)
JE€MOHCTpallMOHHAS
2 Jlenra 150 c™m 0,5 c™m +0,5 c™m
U3MepUTeIbHas
3 N3mepurenbHbIi JTo 250 mn 1 mn +1 Mn
ATTUHIP
4 [IITaHreHIUPKYIIb 150 mm 0,1 mm +0,05 Mmm
5 Mukpometp 25 MM 0,01 mMm +0,005 MM
6 JlunamomeTp 4 H 0,1 H +0,05 H
yueOHbIN
7 Becnl yueOHbIC 200r — +0,01 r
8 CexyHnaomep 0—30 muH 0,2c¢ +1 ¢ 3a 30 muH
9 bapomerp-anepoun | 720-780 I MM prT. cT. +3 MM pT. CT.
MM PT. CT.
10 TepmomeTp 0—100 °C 1°C +1°C
1a60paTOPHBIHA
11 AmMriepMeTp 2A 0,1 A +0,05 A
HIKOJIbHBIN
12 BonbT™meTp 6B 0,2B +0,15 B

HIKOJBHBINA
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Tabmumna 2.

CDOpMy.IIBI JJI1 HAXOXACHUA OTHOCUTEIbHOM MOTPCIIHOCTHU KOCBCHHBIX HBMepeHI/Iﬁ

Ne | ®opmyna puznveckoil BeIUUNHBI dopmyna OTHOCUTEIIBHOMN
MOTPELIHOCTH
/i
I |[A=B-CD
2 B AB AC AD
C-D B C D
3 _AB+AC
A=B+C B B+ C
1 c ,_AB_TAC T1AD
A=ByT B 2C 20D
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6. Meroguveckue ykazaHus

JlaGopaTopHasi pabGora Ne 7.

I/I3yquue 3akoHa Oma nJjs YyacTKa Henu, mocjacaoBaTeJibHOro
mapaJje/JIbHOT0 COCIMHCHHUS MMPOBOJHUKOB

Heab: uccnenoBaHne 3aKOHOMEPHOCTH M3MEHEHUS MapaMeTpPOB LENH MPU
MOCTIEIOBATEILHOM W TapaJUIeIbHOM COEIMHEHWHM MPOBOJHUKOB; H3YUYEHUE
3akoHa OMa U1l ydacTKa LEnu.

O06opynoBanue: HCTOYHMK TOKa, KJIIOY, AaMIIEPMETpP, BOJIBTMETP, [IBE
JAMIIOYKH, COEIUHUTEIbHBIE TPOBOAA.

Teopus.
IOCIEN0EATEIEHO S TIApATLIETEHO &
COEmHHEHHE COEMHHEHHEE
| | |
|22 1!
L L 0
™ I I
I Iz I3
-] —— | >
U]_ Ug U;; II UI
Il=11=13=... =I]-,_ |: 1:' I=I]_+ Iz+... +I:|-l (2}
CiHna TokAa B0 BCEXM YWHACTHAX Ie- CHma ToKAa E HEepasBeTEINEHHOH
I 0OMHAKOEA. HACTH e pPaBHa CYLILE CIHIT TOo-
KOE E OTHEEHEDD ITSpalInelIEHO
COEMMHEHHEDD I 0E O THITAX.
D=1+ Up+Ug+... + 1, 30 Up=Uz=._.. =11, ]
[MonHoe HATIPTE EHHE B LIEIH PaE- Hanpm#xemre Ha KOHIEX IIApAan-
HO CYMME HATIPTEEHHEA HA 0OT- JIENMEHO COENHHEHHEDL IIDO0E O IHH-
OEMEHED WHIACTEARN ITETH. KOE OOHO H TO EE
Reau=Fa+Rs+Ra+... +Ry, =) 1 1, .1 1
— =ttt
Roswy R1 R2 Rn
Cb1es COIIP OTHEJIEHITE IEIH
PABHO CYWMME CONPOTHEJIEHMENE OT-
OENMEHEDD I 0OF OHIK OE .
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Xoa padoThl.

Ilocnedosamenvroe coedunerue nPoBoOHUKOS.

Puc.7.

1. CoOpatb 3JeKTpUUECKYIO IETb Mo cxeMe 1.

- 4F

—R~®—
A b
Cxewma 1.

2. 3aMKHYTh 1lenb U u3Meputh cuity Toka I; (A) u nanpspkenue U;(B) Ha
KOHIIaX MepBoi JaMmnoyku R;. Beraucnute conporusienue Ry (Om):

3. Wsmeputs cuny toka I, (A) m Hanpsokenue U,(B) Ha xoHmax BTOpoOit
namnoyku R,. Beraucnuts conporusnenue R, (Om):

4. M3meputp cwiry Toka | (A) wm wnHanpsokenune U(B) Ha koHIax
MOCJIEIOBATENILHO COEAUHEHHBIX MPOBOAHUKOB (yuacTok ADB). Beruncinuth
COINPOTUBIICHUE R,y

R:—)KB — E
I
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5. [Mokasate, uto  logu=11=l;
Uas=U1tUy;
R, =R +R..

6. Pe3ynbTaThl M3MEPEHUI U BHIYMCICHUH 3anucaTh B TadIUIy 3.

Tabnuua 3.
No Conporusnenue , OM Hanpsxenue, B Cuna Toka, A
/i
R R, Rows U, U | Uss | L L, Loom
1

Ilapannenvroe coeounenue npo8OOHUKOS.

Puc.8.

1. CoOpatb 37eKTpUUECKYIO LIETh 0 cXeMe 2.

A

Cxema 2.
2. 3aMKHYTh Lenb U u3MepuTh cuiy Toka I; (A) u Hanpsixenue U (B) Ha

KOHIIaX MepBoi JaMmnoyku R;. Beraucinute conporusienue Ry (Om):
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R1=E

Ii

3. Wsmeputs cuny toka I, (A) u nHanpsokenne Uy(B) Ha xoHIax BTOpoi
namnoyku R,. Beraucnuts conporusnenue R, (Om):

4. Wsmeputhb cwity Toka I (A) u Hanpsikenune U(B) Ha KoHIaX mapanieabHO
COCIMHEHHBIX MPOBOIHUKOB (yuacTok AbB). Beruncnuth conpoTuBieHue R..

RaKB - H
I

5. Tokasate, uto  logu=I;+1p;
Uas=U;=Uy;

| 1 1
Rosm Ri Ro”’

6. Pe3ynbTaThl M3MEPEHUI U BHIYMCICHUH 3anucaTh B Taduiy 4.

Tabnuua 4.
Ne Comnpotusnenue , Om Hanpsixenue Cwuia Toka, A
/i
UAEaB
Rl R2 R3KB I1 IZ I06111
1
BbiBoa.

KoHnTpoJsbHbIe BOPOCHI.

1. BoceMb pPE3UCTOPOB COEOUHWIM IO [JBa IIOCIENOBATEIBHO B YETHIPE
napasuiesibHble BeTBU. HauepTure cxeMy cOeIUuHEHHUS.

2. CTyaeHT 1pu HU3MEPECHHM HANPSHKEHUS HaA JIAMIOYKE BKIKOYWI 10
OLIMOKE aMIIepMeTp BMECTO BOJbTMETpa. YTo npu 3TOM npou3oiaér?
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JlaGopaTopHnasi pabGora Ne 8.
N3mepenne IC u BHyTPEeHHEr0 CONPOTUBJICHUSA UCTOYHUKA TOKA
Heab: Beruncianth I{C 1 BHYTpEHHEE CONPOTUBICHUE UCTOYHUKA TOKA.

OGopyaoBaHMe: KCTOYHHUK DJJICKTPUUECKOM DHEPTUH, aMIIEpPMETP,
BOJILTMETP, peocTaT 6 — 10 Om, KIIt04, COEJUHUTENBHBIE TPOBO/IA.

Xox padoThlI.

1. Cobepute aeKTprYecKyto 1ensb (puc. 9).

-
®» —C

==l

2. 3aMKHEM 3JIEKTPUYECKYIO LIETIh U CHUMEM MOKa3aHMs MPUOOPOB MPH ABYX

Puc. 9.

IMOJIOKCHHUAX PbIYa’KKa peoCTarTa.
L, (A); I, (A);

Ui, (B); Us, (B);

3. CocTaBUM CUCTEMY YPaBHEHUU U BBIUUCIAM I

U1+II‘I' = U2+IQ‘I'
Ui- Up=(L- I)r

E=U+I-r
E=U.+Lr

U -

r=————
L-I
4. TloncraBuMm 3HaueHue I' B OJHO U3 ypaBHEHUH cucteMbl. Beruucioum E.

E: U1+Il T
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5. Pe3ynbTaThl U3MEpeHUH U BBIYUCICHUN 3aHECEM B TaOIUILY S.

Tabmumna 5.
Ne 1 r
/o
A B Om
1
2
BriBogs.

KoHnTpoJsbHbIe BONPOCHI.

1. KakoBa ¢uznueckasi CyTb 31EKTPUUECKOT0 COMPOTUBICHUS ?
2. KakoBa posib UCTOYHHKA TOKA B DJIEKTPUUYECKOMN 1enu ?
3. KakoB ¢uznueckuii cmpicin IC?
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JlaGopaTopHasi pabGora Ne 9.

Onpenesenue ko3¢ puuueHTa M0JE3HOr0 AeHCTBUS EKTPUYECKOT0 YAHHUKA

Heanb: nHayuutbes ompenensats KIII anextponpubopoB Ha mnpumepe
AJICKTPOYANHUKA.

O0opynoBanme: DSIEKTPUYECKUN YaWHUK, MCTOYHUK HIIEKTPUUYECKOTO
TOKa,  BOJA, TEPMOMETpP, YaChl C CEKYHOHON CTpPEIKOW, CIPaBOYHBIE
MaTepualsbl.

Teopus.

Koaddunment none3Horo aeicTtBus B 0OIIeM BHUJIE OMNPEACIACTCS

nonesuvlil _ 3gpgexm

h=

> 100%. Jlist ciiyyas DBJIEKTPUYECKOTO YaWHHUKa, B
3ampauenuvii _¢hghexm

KauecTBE HJIEMEHTHOrO BOJOHArpeBatessi, MOoJe3HbIM 3(PHEKTOM SABISETCS
HarpeBaHHe BOJbI, a 3aTpayeHHbIM — paboTa 3JIEKTPUUYECKOTO TOKA, TOITOMY
BbIpaxkeHue s pacu€ra KIIJ[ snexrpuueckoro 4ailHMKa NPUHUMAET BUJ

c-m-At
=—-100%, rhae:
P-t
.. Llorc
o ¢ — yIenabHas TeIIOEMKOCTh BOABI (¢ = 4200 ic );
o m — Macca BOJBI B DJICKTPUUECKOM YaHHKE, KOTOpasi OMpeaesieTCs

110 IUIOTHOCTH 1 00bEMy  (m = r-V ), p=1000 kr/m’;

° At=t-t) — ©”3MEHEHUE TEMIIEPATYPbI BOJIbI B YAHHHUKE;

° P — MOIHOCTB 37EKTPUYECKOTO YalHUKA, KOTOpas ONpeAciseTcs I10
Macmopry,

° T- BpEeMs, 3a KOTOPOE BOJA B JJICKTPUUYECKOM YaHUKE HArpEeBAeTCs 10

TeMIlepaTypbl KUTICHUS.
Xonx padoThlI.

1. OnexTpuyeckuil 4YallHUK OTKIIIOYEH OT DJIEKTpUYECKOM ceTh. bepeMm B
PYKHM IIyCTOM 4YalHHUK, IEpEeBOpayMBAcM €ro, U3y4yaeM I1acIoOpT YalHUKa,
3aIIMChIBAEM 3HAYCHUE MOLIHOCTU HArpPEBATEIBHOIO 3JIEMECHTA.

2. OTKpbIBa€M KpBIIIKY YaliHUKA, HAJIMBAeM B HEro BoAy oObeMoM 1 nutp
( 1 xunorpamm ).

3. TepmoMeTp nmomMeniaeM B YailHUK C BOJIOM.
4. 3mepsiem TeMIiepatypy BOJbI B YHaHHKE.
5. BeiHUMaeM TepMOMETp U3 BOJBI.
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6. IlTOTHO 3aKpbIBAEM KpBILIKY YalHUKA.

7. CTaBUM YalHUK Ha TIaTQOpPMY.

8. Bkirouaem 4YallHHUK M 3acekaeM BpeMs MO 4YacaM. Boma B 4YailHUKe
HarpeBaercs. CnequM 3a NOKa3aHUsSAMH 4acoB.

9. OTMeuaeM MOMEHT aBTOMATHYECKOIO OTKJIIOYEHUs YalWHUKa (MOMEHT
3aKUTIAHUS BOJbI).

10. BeiuncnsieM NpoOMEKYTOK BPEMEHM, B TEYEHHUE KOTOPOIO HarpeBanach
BOJIa OT HAYAJIBHOM TeMIepaTypbl 10 KATICHUS.

11. PaccuutbiBaeM paboTy 3JIEKTPUUYECKOrO TOKA 1Mo (hopmyre

A=Pr1

rie A — paboTa 3JIEKTPUYECKOro TokKa, P — sjieKTpuyeckass MOUIHOCTb
HarpeBaTesbHOro Npubdopa, T — MPOMEKYTOK BPEMEHH, B TEYEHHE KOTOPOIO
HarpeBaeTcs BOJA.

12. Beruucinsem KOJIM4eCTBO TEIUIOTHI IO hopmylie

Q = Cm(tz-tl)

rJe ¢ — yJAelbHas TEIJIOEMKOCTh BOJIbI, m — Macca Bojwl, t, = 100 °C —
TEMIIEpaTypa KUIEHUS BOJIbI, t; — HA4YaJIbHAsI TEMIIEpATypa BOJIBI.

13. PaccuutbiBaeM KO3(Q(GULIMEHT MOJIE3HOTO ACHCTBUS HArpeBaTelbHOIO
AJIIEMEHTA JEKTPUUYECKOT0 YaiHUKa 1o popMylie

n=Q/A
14. Pe3ynbTaThl ONBITOB U BHIYMCIICHHUI 3aNTUChIBaeM B Tabnuily 6. OTueTHas
Tabnuia 6.

Ne C m tl tz Q P T A 1)

n/n | Jx/kr-°C | kr °C °C JIx Bt c JIx %

1

BriBoa.
KoHnTpoJsbHbIe BONPOCHI.

1. Kak paccuntath KOJIMYECTBO TEIUIOTHI, BBIAEISIOIIETOCS B IPOBOJIHUKE
IIPU IPOTEKAHUH 110 HEMY TOKA, 3Hasi COMPOTUBIIEHUE 3TOI0 MPOBOJHUKA ?

2. Ilouemy cnupanb O3IEKTpOYAaWHUMKA W3TOTABIMBAIOT W3 MPOBOJHUKA
OoJbIION TUIOIAaU ceueHus? Jlalite pa3BepHYTHIN OTBET.

3. IllpuBenure mnpuMepbl  APYrHUX  DIEKTPONPUOOPOB, B  KOTOPBIX
HarpeBaTeNbHBIM  DJIEMEHTOM  SIBJISETCS choupajib. YeM 3T HOpUOOPHI
OTJIMYAKOTCS APYT OT Apyra? J{ailte pa3BepHYThIM OTBET.
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JlaGoparopHnasi pabora Ne 10.
N3yuyeHne siBjieHHsI 3JIEKTPOMATHUTHOH MHAYKIMHU

Heab: yoeauThCsi B BBHIMOJHEHUH 3aKOHA AJICKTPOMArHUTHON MHAYKIIUU U
npaswia Jlenua.

OGopyaoBanue: MUWUIMAMIIEPMETP, UCTOYHUK TOKA, MATHUT TYTrOO0pa3HbIi,

JIBE KaTYIIKW C CEPIACUHUKAMHU, KITI0U, COSTMHUTEIbHBIC MPOBOJAa, MAarHUTHAS

CTpeJIKa.

Xoa padoThl.

1. Cobepure osnektpuueckyto 1enb (puc. 10), coeauHUB KJIEMMBI
MUWJUTHAMIIEPMETPA U KaTYIIIKH.

Puc.10.

2. BBogute ceplleYHUK, IPUCTABICHHBIA K OJHOMY W3 IIOJIOCOB MAarHura,
BHYTpPb KaTyIIKH, HA0JII0Aasi OJTHOBPEMEHHO 3a CTPEIKON MUIUIMAMIEPMETpa.
W3mensiiTe CKOpPOCTh MarHurta. 3apucydWTe CXeMy 3TOro OmbiTa B TaoOu.7,
yKa3aB HaIIPaBJICHUE TOKA B LIENIM U MAarHUTHBIE ITOJIFOCA KATYILIKU.

Tabnuma 7.
Ne CxeMa orbITa BriBoj u3 ombiTa
OIIbITa
1
2
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3. [ToBTOpHTE OMBIT, BBIABUTAS CEPACYHHK W3 KaTymkd. IIpoBepere,
BO3HHUKACT JIM WHAYKIIMOHHBIA TOK, KOTJIa MAarHUT TOKOWUTCS OTHOCHUTEIBHO
KaTyImKd. B 3ToM M mocnemyronux ombiTax (OHBITEI 2 - 6) TPOIOJDKUTE
3aloJIHATE Tal. 7.

4. IlpoBeinTe aHAJIOTUYHBIE OIBITHI, TOBEPHYB MAarHuT APYTUM IOJTIOCOM K
KaTylke (OMbITH 3 U 4).

5. llpucoenuuaute (4Yepe3 KIOY) K HCTOYHHKY TOKA BTOPYIO KATYIIKY,
OCTaBMB TEPBYIO KATYIIKY COCIWHEHHOW C MHJUTMaMIiepMeTpoM. BcraBpTe B
00e KaTYIIKH KeJIe3HbIC CEPICYHUKN U MTOCTaBbTE KATYIIKH OJHY Ha APYTYIO,
HaOMOJaliTe 32 CTPENIKOW MUJLTHAMIIEpMETpa, 3aMbIKasi (OTBIT 5) M pa3MbIKas
(ombIT 6) KITIOY.

6. CnenaiiTe BbIBOJIBI O BBINOJHEHUU 3aKOHA AJIEKTPOMArHUTHOW MHAYKIIMHU
(B ombiTax 1 - 4) u mpaBuia JIeHna B KaXa0M OTIBITE.

BriBos.

KoHnTpoJsbHbIe BONPOCHI.

1. B kaTyiiky, 3aMKHYTYIO Ha TaJlbBAaHOMETp, BIBUIAIOT MarHuT OJHH pa3
OBICTPO, Apyroi pa3 MenaeHHo. OJIMHAKOBBIN JIU 3apsi NEPEHOCUTCS TPU ITOM
10 KaTyIlIKe?

2. CKBO3b OTBEPCTHUE KATYLIKN NaAaeT MOJI0COBOM MarHuT. C OJUHAKOBBIMHU
JU YCKOPEHUSMH OH JBMIKETCS IMPU 3aMKHYTOM M Pa30MKHYTOM OOMOTKax
kaTymku? CONpoTUBIIEHHE BO3yXa HE YUUTHIBATD.
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JlaGoparopHnasi paGora Ne 11.

N3ydyeHue 3aBUCUMOCTH NEPHOAA KOJTEOAHUN HUTAHOTO MASITHUKA OT
JJIMHbI HUTH

Iesb: yCTaHOBUTH 3aBUCUMOCTb MEPHOJIa KOJICOAHUN HUTSHOTO MasiTHUKA
OT JJIMHBI HUTH.

OOGopyaoBaHue: IITaTUB JA0OPATOPHBIM C JIANKOHW; IIApUK Ha HUTH;
CEKYHIOMED; U3MEPUTEIbHAS JICHTA.

Teopus.

MaremMatndeckum MasiTHUKOM Ha3bIBA€TCS MaTepuaibHas TOYKa,
MOJBEIICHHAs] HAa HEBECOMOM M HEpACTSKUMOU HUTH. MOJENbI0 TaKOro
MAasITHUKA MOKET CJIY’KUTh IIAPHUK, MTOJBEIICHHBINA HA JIMHHON HUTH.

Ha ocHOBaHMM MHOTOYHMCIICHHBIX OINBITOB YCTAHOBJICHBI 3aKOHBI KOJICOaHUs
MaTEMaTHYECKOrO MasiITHUKA:

1. Ilepuon konebGaHuii HE 3aBUCUT OT MACChl MAaATHUKA U aMIUTUTYAbI €TO
KoJIe0aHM, ecliu yroJl pa3Maxa He IpeBbIIIaeT 6°.

2. Ilepuon KoJ1e0aHuit MaTEMaTH4YECKOTO MasiTHUKA psIMO
MPOMOPIIMOHANIEH KOPHIO KBaJAPAaTHOMY U3 JUIMHBI HUTH U OOpaTHO
MIPOTIOPIIMOHANIEH KOPHIO KBaIPAaTHOMY U3 YCKOPEHUSI CBOOOHOTO TIaJICHUS.

T=2m- L

g

Xona padoThlI.

1. CoOpaTh ycTaHOBKY, MPUBEAEHHYIO Ha pUcyHKe 11.
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2. Paccuurath nepuo KosiebaHuil MaTeMaTHYeCKOro MasiTHUKa 1o GpopmyJie
npu gymHax HATH 50 cM, 80 cm, 120 cm u 3anucaTh B TaOauIly 8.

szzT[' —

Tabnuua 8.
No ITepuon Yucno Bpems ITepuon
l,cm | pacdyeTHBIM | KoyeOaHUM | KoNeOaHMH | SKCIIEPHMMEHTAIbHBIN
Tp, € N t,c T,, ¢
1 50 10
2 80 10
120 10

3. OTKJIOHHUTH MasTHUK OT ITOJIOKCHHUS PaBHOBCCHA HA 5-8cmmu OTITYCTUTD

ero, u3MepuTh Bpems 10 MHONHBIX KOIcOaHWi M paccuMTaTh Imepuox 1, 1o
dbopmyie.

4. TIOBTOPHUTH OTBIT MPHU APYTHX JJIUHAX MasTHUKA, PE3YJbTaThl 3aHECTH B
Taduiy 8.

5. CpaBHI/ITB PE3YIbTATHI OKCIICPUMCHTA C paC‘léTaMI/I.

BriBoa.
KoHnTpoJsbHbIe BOPOCHI.

1. MoxHO M TIOJNB30BaThbCAd MAATHUKOBBIMM dYacaMHd B

YCJIOBUSIX
HEBECOMOCTH?

2. Ha6J11011a51 3da ABWXCHHAMH NIapHKa B TCUYCHHUC OJHOIO IICpuozaa,

OTBCTHTC HaA BOIIPOCHI: 6YI[CT JU OHO paBHOYCKOpeHHBIM? KaK 6YI[CT
HU3MCHATHCA DOHCPTUA H_IapI/IKa?
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JlaGoparopHasi paGora Ne 12.

N3yuyenne u3odpaxeHusi NpeIMeTOB B TOHKOM JIMH3e

Hean: Ha onbITE ONPENEAUTh ONTUYECKYIO CHUITY U TNIaBHOE (DOKYCHOE
paccTosiHHE COOUPAIOIIEH JTMH3bI.

OO0opynoBaHue: JBOSKOBBINYKJIas JMH3a HA MOJICTaBKE, IKpaH, CBeya,
CIIUYKH, MEPHAs JICHTA.

Teopus.

JluH3a cymWTaeTcss TOHKOH, ecinu €€ TOJIIMHA MHOTO MEHBIIE, YeM Paanyc
kpuBU3HBI R R, 06enx nosepxuHocreit (puc.12).

Apag====mm e T,
Fr~_ 0 —™—_ >~
I l - ‘qu -
| | |
o d o|s f—l 5
Puc.12.

[Ipocteitmmii cioco6 M3MEpeHUs: ONTHYECKOW CHJIbI JIMH3BI OCHOBAaH Ha
dhopmysie TOHKOM JINH3BI:

p=t-1,1
d f

1
F

rne D — ontuueckas cuna auH3bL, F — QokycHOe paccTosiHie TUH3HI,

d — paccrosHume oT JMH3BI 10 oOBekTa, f — paccTrossHHE OT JUH3BI 10
M300paKEHUS.

C nomomipio coOMparomiei JINH3bI MOTYyYHB N300pakeHUe TIaMsl CBeUd Ha
DKpaHEe W M3MEpUB paccTosiHue d OT JMH3BI A0 MpeaMera U paccrostHue f 10
U300paKeHUST MOXXHO paccyuTarh (OKYCHOE pacCTOSHHE JIMH3BI U
ONITUYECKYIO CHUITY JTHH3BIL.

Xonx padoThlI.

1. Pacnonoxute cBedy, JUH3Y M DKpaH BJOJb MEPHOW JIEHTHI, Kak
MoKa3aHo Ha puc. 13.
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Puc. 13.

2. [InaBHO mepenBuras JUH3Y, TMOJYYUTh Ha DJKpaHE YETKOE
M300paKeHUE TUIAaMEHM CBEYU: YMEHbIIIEHHOE, yBenuueHHoe. [lo dopmyrne

1 1 1

TOHKOM JIMH3BI F - d f BBIYUCIIUTh (DOKYCHOE PACCTOSHHUE IS

obounx CJIy4acB U BbIPA3UTh B MCTPAX.

1

3. Tlo popmyne onTruecKO JTUH3BI D=—

F

BBIYUCJIIUTD OIITUYCCKYIO CHUITY

JIMH3bI B 000UX CITydasx.

4. BeIYucianuTh MMOTPCHIHOCTL:

F —-F| +|F —F AF
AF,cp:| cp 1| | cp 2| chp :_cploo%
2 F,

5. JlaHHbIe 3aHeceM B TabIUIy9.

Tabmnuia 9.
M300paXKeHe d f F Fep D Dep AF,, dr,,
-1 -1 0
cM cM M M M cM %
VYMeHbIlIEHHOE
VYBeauueHHoe
BrniBon.

KoHTpoJsbHBIE BONIPOCHI.

1. I'me oTHOCUTENBbHO COOMPAIOIIEH JIMH3BI HAJO0 NMOMECTUTHh MPEAMET, YTOOBI
MOJIYYUTh MHUMOE U300pakeHue?

2. [Ipenmet ynanieHn ot coOupatoieit inH3bl Ha 40 cM, Ha SKpaHe MOJTYYUIIOCh
JEHUCTBUTENBHOE, PAaBHOE MO BEIWYHMHE M300pakeHue npeamera. Yemy paBHO
rJ1aBHOE (DOKYCHOE pacCTOSTHUE U ONTHYECKasi CUla JIMH3bI?
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JlaGoparopHnasi paGora Ne 13.
Hao0uronenue narepdepenunu u 1upakiuum cBeTa

Heab: sxcriepuMeHTaIbHO U3YUUTh SABJICHUS UHTEephepeHInn U AU pakuuu
CBeTa.

OOopynoBaHue: /1B CTEKISTHHBIC IUIACTUHBI; JIUCT (OJIBTU C IPOPE3HIO
JMHOM 1 — 2 cM; JlaMIia HakanuBaHUs; IBETHbIE KapaHAalllW; Ja3epHbIA TUCK;
KalpOHOBBIN JOCKYT.

Xoa padoThl.

Habnwoenue unmepgepenyuu ceema.

1. Cnoxute CTEKIISIHHBIE IJIACTUHKU BMECTE M CJIETKA COXMUTE MaJIbIIAMHU.
[Ipy 3TOM BOKPYT OTHENBbHBIX MECT CONPUKOCHOBEHHS IMJIACTUH O0pa3zyroTcs
BO3JIYIIHBIE 3a30pbl pa3HoOM (opMbl. (DTU 3a30pbl UrpalOT POJb TOHKOM
TIJIEHKH).

2. PaccmaTtpuBaiiTe TmIacTHMHBI B OTPaXXEHHOM CBeTe M HabIonmaiite
pagy)HYI0 UHTEPPEPEHIIMOHHYIO KapTUHY.

3. YBennubTe HaXXMM Ha CTEKJISHHbIE IUTACTMHBI M HaOmojgaiTe 3a
U3MEHEHUSIMU KapTUHBI.

4. Tlomecture MeXy KpassMu IUIAaCTUH Kycodyek Oymaru. HaGmonaiite
UHTEPPEPEHIIMOHHYIO KapTUHY.

5. Habmronmaiite nnTepdepeHIIMOHHBIC KAPTUHBI B IPOXOISIIEM CBETE.

6. 3apucyiite B Tabnuiy 10 HaGnrogaembie UHTEp(HEPEHIMOHHBIE KAPTHUHBI.

Tabnuna 10.

WNuTepdepeHiimonHas kapTuHa.

VYcnoBus Habm0IeHUA B OTPaXEHHOM CBETE B IIPOXOJSIIEM
CBETE

[Ipu cnabom Haxkume Ha
TUTACTUHBI

[Ipu yBenmyeHUn Ha)KUMa
HAa IJIACTUHBI

C Gymaroit mexay
KpasiMU TUIACTHH
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Habniooenue ougppaxyuu ceéema.

1. Pacrmonmoxute TUCT (OJIBIH CO IMIETBI0 BEPTUKATBLHO U MPUOIH3BTE €€
BIUIOTHYIO K TJIa3y.

2. CMOTpsl CKBO3b IENh HA HHUTH JIAMIIB, YCTaHOBICHHYIO Ha
JEMOHCTPAIIMOHHOM CTOJIe, HaOIro1aiTe AUPPaKIIMOHHYIO KapTHUHY.

3. YBenuuuBaiiTe IMUPHUHY IIENH, CJeTKa pacTaHyB (Qoabpry, u
HaOMoIaiTe 32 I3MEHEHUSIMH TU(DPAKIIMOHHON KapTUHEI.

4. HaGOmonaiite nudpakiMOHHYI0 KapTHHY, MOJy9aeMyl C TOMOIIbIO
JIOCKYTKOB KapTOHA B TIPOXO/ISIIIIEM CBETE.

5. HaGmomaiite audpakumoHHYI0 KapTUHY B OTpPaXEHHOM CBETE,
MOJTyYEHHYIO C MIOMOIIBIO JTa3€PHOTO JHCKA.

6. 3apucyiite B Tabmuny 11 HaOmromaemble MPU Pa3HBIX YCIOBHSIX
IUQPaKIHOHHBIC KAPTHUHBI.

Tabnuua 11.

VYcnoBus HaOMOAEHUS HudpakunoHHas KapTuHa

VY3kag miennb

bonee HIrUpoKas meiib

OT nocKyTKa KapTOHA

B orpaxx€nHoM cBere

BriBoa.
KoHnTpoJsbHbIe BONPOCHI.

1. ITouemy uHTEpPEpPEHIIMOHHBIE U TU(PAKIIMOHHbBIE KaPTUHBI, TOTyYaeMble
OT UCTOYHHUKOB OEJIOro CBETa, UMEIOT PAJYy>KHYIO OKpacKy?

2. KakoBbl oTnuuusi HHTEPGEPEHUMOHHBIX KApTUH, TOJIYYEHHBIX B
OTPpaXXEHHOM M IIPOXOJISIIEM CBETE?

3. Kak wu3MeHurcs kapTuHa JUQPAKIMOHHOTO CHEKTpa MpU YAAJICHHUU
DKpaHa OT PEMETKN?
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JlaGoparopHasi paGora Ne 14.

HN3mepenue AJIMHBI CBETOBOM BOJIHBI ¢ IOMOLUBLIO JM(PPaAKIIUOHHOI
peLETKH

Heanb: onpenenuth JIMHY CBETOBOM BOJHBI JJISI KPACHOTO M 3€JIEHOTO
CBETa C NOMOUIBIO0 TU(PAKIIMOHHON PEIIETKHU.

Oo6opyaoBanue: npubop 1Js OINpeaeseHUus JIMHBI CBETOBOW BOJIHBI,
IITaTUB, TUPPAKIIMOHHAS pelIETKA, MaTOBas JamIa.

Teopus.

[lapannenbHbIE My4OK CBETa, MPOXOMs yepe3 AUPPAKIUOHHYIO PEHIETKY,
BCJIEACTBUE NUPPAKIUU 332 PEHIETKOM PacHpOCTpPaHSIETCs MO BCEBO3MOXKHBIM
HampaBleHusIM U uHTepepupyeT. Ha skpaHe, yCTaHOBIEHHOM Ha IIyTH
UHTEPPEPUPYIOLIETO CBETa, MOXHO HabmoIaTh HUHTEPHEPEHIIMOHHYIO
KapTuHy. MakcuMyMBbl cBeTa HAaOJIOJAIOTCS B TOYKAaX JKpaHa, JJIsi KOTOPBIX
BBITIOJIHSIETCS YCIIOBHE

A=k-A
rie A — pasmocth Xoma BOIH; A — JIHHA CBETOBOI BONHBI, K — HOMep

CIIEKTpa.
VYcnoBrue BO3HUKHOBEHUS MAKCUMyMa MOKHO 3anucarh uHaue (puc. 14):

k-A=d-sing.
snech d — nepuon mudpaKIEOHHOM PEmMETKH; () — YrOM, MO KOTOPHIM BUACH
CBETOBOM MakcuMyM (yroi Audpakuun).

1,
gt L _—
=
" cr
=
A -
®—— o
- -
~ P A’p
[4 = P
Y Ve
_-—
= Py
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Tak kak yribl Audpakiiuy, Kak MPaBUiio, Majibl, TO JJIsl HUX MOKHO TIPUHSATH
i =2 k-a=d2
sm(pZtg(p, a &J= B (puc. 11), mostomy &/ = B , OTCIOJIa UMEEM

x:d-a
k-b

Ananuz (I)OpMy.H IMOKAa3bIBACT, YTO ITOJIOKCHUC MAKCHMMYMOB 3aBHCUT OT

JUIMHBI BOJIHBI CBETA: YeM OOJbLIE JJIMHA BOJHBI, TEM JaJbIll€ MAKCUMYM OT
HYJIEBOTO.

Benplit cBeT o coctaBy — cnoxkHbid. HyneBoit MmakcumyM Jij1st Hero — Oerast
10JIOCa, @ MaKCHUMYMbI BBICIIMX MOPSAJIKOB MPEACTABISAIOT co0o0il Habop cemu
LBETHBIX I10JIOC, COBOKYITHOCTh KOTOPBIX Ha3bIBAIOT CIIEKTPOM COOTBETCTBEHHO
I, 1, ... mopsaka. [onmyunTh nUdpPakKIMOHHBIA CHEKTP MOHO, HCIHOJIb3YS
npuOop A5 onpeeseHus JJIMHBI CBETOBOW BOJHBI (pHC. 15).

'y

Puc.15.

Xon padoThlI.

1. Cobpath ycTaHOBKY, H300paKEHHYIO Ha PUCYHKE 15.

2. YCTaHOBUTH HA IEMOHCTPALIMOHHOM CTOJIE JIAMITY U BKJIIOUUTH €€.

3. Cmotps yepe3 qudpaklMOHHYIO PEHIETKY, HAPaBUTh IPUOOp Ha JaMmy
TaK, YTOObI Yepe3 OKHO Ha 3KpaHe nmpubopa Obliia BUJIHA HUTH JAMIIbI.

4. DKkpaH YCTaHOBUTb Ha BO3MOXHO OOJbIIEM PACCTOSHUU  OT
TuGpaKkuIUOHHON PEeIETKU U MOJIYYUTh YETKOE N300paKEHHE CTIEKTPOB.

5. U3meputh paccTosiHME MO MIKajne Opycka «b» 0T AUPPAKIHMOHHON
pem€Tku (puc. 14).

6. OmnpenennuTs pacCTOSHUE «a» OT HYJEBOI'O JEJIEHUS LIKaJIbl JKpaHa A0
CEpEIHHBI 3€JIEHON MOJIOCH CIpaBa sl CIIEKTPa EPBOro MOPsIKA.



31

7. Beruucnuts anuny BodHbl o popmyre (d= 0,01 mm; k= 1).

8. HaiiTu nanuHy BOJHBIL,
TudpaKkMOHHON petéTKe.

Mepe/IBUHYB JKpaH HECKOJbKO OJIKe

9. Haiitu cpeaHee 3HaueHHE AJIMHBI BOJHBI 3€JEHOTO 1BETa MO (hopmyIe .

10. Omnpenenutb MOrpeHIHOCTH MO GopMyIaM.

| Aep—A[+| Aep—Da2|
b=

A

Acp

Mt A
2

2
AA

OA=—-:100%

Aep

K

11. Ilynktel 5 — 10 DOBTOpUTH ISl KPACHBIX JIy4EH CIIEKTpa IEPBOrO

MopsIAKA.
12. Pe3ynbTaThl U3MEpPEHUH U BBIUMCICHUHN 3aHECTU B TaOnuily 12.
Tabnuua 12.
uer | I/m MM MM HM HM HM %

5
E
Ho)
o 2
(0]
lep]
1
5
)
o
‘é 2
Z

BriBoa.
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KoHnTpoJsbHbIe BONPOCHI.

1. Onpenenute AJIMHY CBETOBOM BOJIHBI, Majaroleidl Ha AUPPAKIUOHHYIO
pEemIETKY, €CIM CIEKTp MEepPBOro mopsjka Haxoautcs nox yrioMm 5°. Ilepuon
pemrérku d=5-10°m.

2. [Touemy B ULEHTpaNbHON YaCTU CHEKTpa, MOJYYEHHOTO HAa SKpaHe Mpu
OCBEIICHUH U(PPAKIIMOHHON pElIeTKH OelbIM CBETOM, BCerja HaOirogaeTcs
Oenas nonoca?

3. JIee mudpakiuonusie pemetkdn umetor 50 m 100 mrpuxoB Ha 1 MM.
Kakasi u3 HUX mact Ha 3KpaHe Oojee IUPOKUN CIEKTP MPHU MPOUYUX PABHBIX
YCIIOBUSIX?
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