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IHHOACHUTEJIBHASA 3AIINCKA

Hacrosimast paboydast nporpamma Kypca BHEYPOUHOU JeSITeNbHOCTH «OCHOBBI
(¢u3nYecKoro IKCHEpPUMEHTay (Jajgee — mporpamma) pa3padoTaHa B COOTBETCTBHH
c TpeboBaHMsIMHU (enepaIbHOr0 TOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa
cpemHero oomero ooOpaszoBanus (manee — OI'OC COO) [1, 2] m HampaBiieHa
Ha OpraHu3aluilo o0yyeHus B (PU3UKO-MATEMATUYECKOM MpOoduie B COOTBETCTBUU
c TpeboBaHUsAMHU (enepanbHOM 00pa30BaATENBbHON NPOrpPAMMBI CPEIHErO OOIIEro
obpazosanus (OOIT COO) [3].

Peanuzanus nporpamMMbl MOXKET COJEHCTBOBATh JOCTUKEHHUIO 00YYarOIIUMHUCS
IaHupyembix  pe3ynbtatoB  ocBoeHuss @DOII COO, pa3BuUTUIO JUYHOCTH
oOyuaromuxcsi, (pOPMUPOBAHUIO M YJOBJIETBOPEHHUIO HX COLHUAIBHO 3HAYUMBIX
MHTEPECOB M MOTPEOHOCTEH, caMopeanu3alil OOYyYarolIMXCs Yepe3 ydacTHe
BO BHEYPOYHOH AesTeabHOCTH. OHOM 13 BO3MOXKHBIX (POpM peaar3aluy IporpaMmbl
ABIseTCA  Kpykok. Ilporpamma MOXXeT peaan3oBBIBATBCA —0Opa3oBaTEIbHOU
OpraHM3aIfel CaMOCTOSITENFHO JIMOO Ha OCHOBE B3aUMOJACWUCTBHUA C JPYTHMMHU
OpraHU3alUsIMU, OCYLIECTBIISIOIIUMU 00pa30BaTENIbHYIO AESTEIbHOCTb.

[Iporpamma Kkypca BHEYpOUHOU JeATEeAbHOCTH «OCHOBBI (PU3HUECKOTrO
AKCIIEpUMEHTa» TMpeaHa3HaueHa s peanusanuu B 10-11 knmaccax u HampaBiieHa
Ha  JOCTWXXEHHE  COOTBETCTBYIOIIMX  pE3yJlbTaToB,  C(HOPMYIMPOBAHHBIX
B (QenepanbHON paboued mnporpaMme TNo ydyeOHOMY TpeaMery «Duznkay
(YrinyOJieHHBIN YPOBEHb ).

[Tpu n3yuennn GU3NKU HA YTITYOJICEHHOM YPOBHE peaau3aius STUX MPUHIUIIOB
0asupyeTcsi Ha MCIOJIb30BAaHUM CAMOCTOSITEJIBHOTO YYEHHYECKOTO SKCIIEPUMEHTA,
BKJIIOYAIOLIETO, B TOM uucie, paboTbl (usmueckoro mpaktukyma. [lpum sTom
noJ paboTaMu MpakTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIENOBaHKUE, KOTOPOe
MPOBOJIUTCA TI0O PYKOBOJCTBY CBEPHYTOro, OOOOIIEHHOTO BHJa 0€3 TMOIIaroBOM
MHCTPYKIIMU. B pe3ynbTate obOecrneunBaeTcsi OBIaJeHIE O00YYarONIMMIC YMEHUSIMU
MPOBOAMTD MpPsIMbIE M KOCBEHHBIE U3MEPEHHUs, UCCIIEAOBATh B3aMHbBIE 3aBUCUMOCTHU
IBYX (U3NYECKUX BEIMYMH M OCYIIECTBISATH TOCTAHOBKY OTBITOB IO IMPOBEPKE
NPEIOKEHHBIX TUIIOTE3. Bece 3T0 cmocoOCTBYET NOCTHKEHUIO OJHOW M3 OCHOBHBIX
1esel u3ydeHus (pU3MKM Ha YpOBHE CPEHEro 00IIero oOpa3oBaHUS — OBJIAJICHUIO
OoOy4aronMMUC METOJIaMH  CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS W MPOBEICHUS
(PU3NYECKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIPETAIIUN HHPOPMAIIH, ONIPEICICHUS

AOCTOBCPHOCTH IMOJIYUYCHHOI'O pE3yJIbTara.



AKTyaJnpbHOCTh peajM3allid JaHHOW  MpOrpaMMBbl  ONpPENENseTCS  TEM,
YTO €€ OCBOCHHE TIO3BOJSET OOy4arolmMMCs Ha IPAKTHUKE O3HAKOMUTBCS
C Pa3sNUYHBIMU (PU3UYECKUMH SBIICHUSMH, SKCIIEPUMEHTAIBHO H3YyYUTh Pa3INYHbIC
¢uznyeckue 3aKOHOMEPHOCTH, YIIIyOUTh CBOM TEOPETUYECKHE 3HAHUS, Pa3BHUThH
UMEIOLINECS] U HPUOOPECTH HOBBIE NPAKTHUYECKUE YMEHHMS U HaBbIKU B 00JIACTH
IUTAaHUPOBAHMUS, MMOATOTOBKH, MPOBEACHUS, aHaJIN3a U UHTEpIpETalui (PU3NYECKOTO
DKCIIEPUMEHTA.

[IporpamMma naer oOy4aromMMCsi BO3MOXHOCTb MNPUOOPECTH MPAKTHUUECKUN
OTIBIT PabOTHI € TAOOPATOPHBIM 00OPYAOBAHUEM, OBJIA/I€Th KOHKPETHBIMU MpUEMaMu
HCCJIEI0OBATENbCKOM  JIEATENIbHOCTH  HA4YMHAIOUIEro  (hU3MKa-3KCIEpUMEHTATopa,
c(hOpMHPOBATH HABBIKK OLICHKHU MOTPEIIHOCTEN pe3yJbTaTOB U3MEPEHUS (PU3UUECKUX
BenuuuH. Peanmuzanums mporpammbl  co3jaeT  ycioBHs  Aiig (OPMUPOBAHUSA
y 00y4aromuxcsi HeCTaHJAapTHOI'O KPEaTUBHOT'O MBIIIEHUS, COACHCTBYET Pa3BUTHUIO
UHAUBUIYAJIbBHOCTH  CYXKJIEHUH,  (OPMHUpPOBAHUIO  KyJIbTypbl ~ OOOCHOBaHUS
CcOOCTBEHHOT'O MHEHHS M CBOOObI €0 BHIPAXKECHHUSI.

[Iporpamma MokeT ObITH BOCTpeOOBaHa OOYYAIOIIMMUCS, KOTOPBIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIIIYOJIEHHOMY U3YYEHHUIO PU3UKUA U MaTEMaTUKHU, TOTOBSATCS
K YYaCTHIO B OJIMMITNA/IAaX IIKOJIBHUKOB IO PU3UKE, B paMKax KOTOPBIX NPEIyCMOTPEH
IIPAKTUYECKUHU TYP.

[Iporpamma mnpecienyeT He TOJIbKO 00pa30BaTelIbHbIE, HO U BOCIUTATEIbHBIC
LEJIU, I[OCKOJIbKY COOTBETCTBYET WJE€ DSKOJOTM3alUMU M HUJeE MPHUKIATHOU
HaIPaBJICHHOCTH, KOTOpBIE, B 4YMCIIE APYTHX HJEH, INOJIOKEHBI B OCHOBY Kypca

¢usuku, nzygaemoro Ha crynenu COO.

BapuaHTbl peasu3anuu nporpaMmbl H (pOPMbI POBeIEHUS 3AHIATHIH

Peanmuzamms mporpamMmbl - TIpearonaraeT  CoYeTaHHUE Pa3IUYHBIX  (HOopM
IPYNIOBON pabOThl (CIyIIaHHWE JICKITUH, JUCKYCCHS, MOHTaX DKCIIEPUMEHTATbHBIX
YCTaHOBOK, MPOBEJCHUE (PU3NUECKUX U3MEPEHUH TTOJI PYKOBOJICTBOM IIPETIO/1aBaTEIs)
U WHIUBUIYaJIbHOH pabOThl (BBIMOJHCHHE CaMOCTOSATEIBHBIX padboT W padoT
MpaKkTUKyMa, 00paboTKa W WHTEpHpeTaIvs pe3yabTaTOB (DU3NUECKUX HU3MEPECHHM).
Hcnonp3oBanne Takux ¢GopM pabOThl MOMOTAET Pa3BUBATH Y 00YUAIONIUXCS, C OHOU
CTOPOHBI, HABBIKM BOCIPHITHS HOBOW HWH(POpPMAIMK TPH pPa3IHYHBIX (Qopmax
€e Mojayu, a C JPYrol CTOPOHBI — aKTUBHOCTh, CAMOCTOSTEILHOCTh U TBOPUYECKOE

Hayayio. B oCJIoOM pclar3anus ,HaHHOﬁ nporpaMmbl  JOJDKHA ITOJIOKHUTCIBHO



CKa3bIBaThCs KaK Ha aKTyaJld3allid 3HAHWH, YMEHHM W HAaBBIKOB OO0yYarouIuxcs
B paMKax UX MpeAnpoPecCUOHaNIbHON TEXHOJIOTHYECKOHN (MHKEHEPHOI) TOATOTOBKH,
TaK U Ha COUAIIbHOM (POPMUPOBAHUU JIMYHOCTU O0YUaAIOLIUXCSL.

[Iporpamma Kypca paccuntaHa Ha 68 yacoB, B paMKaxX KOTOPBIX IIPEIYyCMOTPEHBI
Takue Gpopmbl pabOT, KaK JIEKIHH, CAMOCTOSITENIbHbIE pa0OThHl U Pa0OTHI MPAKTUKYMA.
B xome camocrosiTenbHBIX padOT oOydaromuecs Mo KOHTPOJEM MpernoaaBaTes
3aKpEIUISIOT HOBBIE 3HAHMS, OTPa0aThIBAIOT ONIPEICICHHbIE YMEHUS U HaBbIKU. PaOoThI
MpakTUKyMa  MOJPa3yMEBAlOT  CaMOCTOSTEIbHOE  pEIICHHE  O0Yy4aroUIMMHUCS
HKCIIEPUMEHTAIbHBIX (PU3NYECKUX 3ajad. TemaTnka paboT MpakKTUKyMa U MOPSI0K
UX CJIEIOBAHUS COOTBETCTBYIOT CTPYKTYPE TEMAaTHUECKOTO MIIaHUPOBaHUsI (heiepaIbHOIM
paboyeil mporpamMmsl 0 yueOHOMY IipeamMeTy «Dusukay (yriryOJIeHHbII YPOBEHb).

[IporpamMMa paccunTaHa Ha peaju3allMi0 B TEYEHHE JBYX JIET OOy4eHHUs
B 10-11 kimaccax mpu NmpoBEeAEHUM 3aHATUN OAMH pa3 B HeJeno odbemoMm 1 uac
kaxzaoe. [lo ycMOTpeHuio yuuTens MNOPAJOK CIEJOBAHUS 3aHATUNA MOXKET ObITh
M3MEHEH, & HEKOTOPbIE MOTYT OBITh NCKIIFOUEHBI.

JlomyckaeTcs peanu3alys 4acTH MporpaMmbl B TEUEHUE OAHOTO YYEOHOI 0 rojia —
U1 oOygarommxcst ToJbko 10-ro v Toapko 11-ro kimacca. OgHako B 3TOM cllydae
npu padbore ¢ oOyuarommmucs 11-ro kigacca peKOMEHyeTCsl HAUMHATh U3JI0KEHHE
yuyeOHOro Marepuaja C TpPOBEACHMs 3aHSATHI, HaIlpaBICHHbIX Ha OCBOEHHUE
00y4aroIMMUCs OCHOBHBIX IPUEMOB U METOJIOB 00Opa0OTKU Pe3yJIbTaTOB (PU3NUECKUX
U3MEPeHUH | OIleHKM morpermHocted. s aToro pexomenayercs: 1) mpoBecTH
B kyacce 3ansatust Ne 1, Ne 3 u Ne 5 u3 mporpammer 10-ro kiacca; 2) 3a1aTh Ha J0M
BhInoHeHHE 3aganmii Ne 2, No 4 i Ne 6 u3 nporpammbl 10-To kinacca; 3) B JajbHEHIIIEM
cienoBarb nporpamme 11-ro knacca, UCKIIFOYMB U3 HEE, IO YCMOTPEHHUIO YUMTEII,
Kakue-1u00 Tpu 3aHsaTHs (Hanpumep, Ne 16, Ne 17, No 18).

Bo3moskHOo Takxke ocBoeHue oOyvaronumucs 11-ro kimacca nosHoi mporpaMMbl
Y YCJIOBUM MPOBEJICHUS 3aHATHH /IBa pa3a B HEIEN0 00beMOM 2 yaca Kaxoe.

Psan paboT mnpakTukymMa (Ha YCMOTpPEHHE YYMTENsd) MOXKET ObITh 3aJaH
oOydaromuMcsi Ha JIOM JJs CaMOCTOSITENIbHOTO BBIMIOJIHEHUSI C TMOCIEAYIOUINM

KOHTPOJIEM U O6CY)KILGHI/ICM IMMOJIYYCHHBIX PC3YJIbTATOB.

B3aumocsa3s ¢ peaepasbHOii padoyeil MporpaMmMoil BOCIIMTAHUS
[Iporpamma pa3zpaboTaHa ¢ ydeToM pekoMmeHmanmii (enepanbHOU pabodeit
MPOrpaMMbI BOCITUTaHUS. B 4aCTHOCTH, OHA YYHUTHIBACT IICUXOJIOTO-TIEIarOTHUCCKHE

0COOEHHOCTH COOTBETCTBYIOIIECH BO3PACTHON KaTErOPHH 00YJarOIINXCS.



[IporpaMma COOTBETCTBYET TaKUM IIEISIM BOCHUTAHHUS  OOyYaIOIIUXCS,
KaK pa3BUTHE JIMYHOCTH, CO3/IaHUE YCIOBHM JIJIsi CAMOOTIPEACIICHUS U COIMATN3alINU.

[Iporpamma COHEWCTBYET PEHICHHUIO CIEAYIOIIMX  3aa4  BOCIUTAHUA
oOy4arolMXCcs: YCBOCHHE 3HAHMM, HOPM, JyXOBHO-HPaBCTBEHHBIX LEHHOCTEH,
TpaJMIIMI, KOTOpbIE BEIPA00OTAIO POCCUIICKOE 00IIECTBO; OPMUPOBAHUE U PA3BUTHUE
JUYHOCTHBIX  OTHOIIEHUA K OTUM  HOpPMaMm, IIEHHOCTSIM; MNPUOOpETeHHE
COOTBETCTBYIOIIETO 3TUM HOPMaM, LICHHOCTSIM, TPAAUIIUSAM COIMOKYJITYPHOTO OTIbITa

MOBEICHUS, OOIICHHSI, MEKITMIHOCTHBIX M COIMAIBHBIX OTHOIICHHM, TPUMEHEHUS
MOJIYyYCHHBIX ~ 3HAHWW;,  JOCTWKEHUE  JIMYHOCTHBIX  PE3YyJbTaTOB  OCBOCHUS
oOmreoOpa3zoBarenbHOil nporpamMmbl 1o ¢gusuke B cootBerctBuu ¢ GI'OC COO.

[Iporpamma COOTBETCTBYET CIEAYIOIIMM OCHOBHBIM HAIIPABIICHUSIM BOCITUTAHUSL.

1) TpymoBoe BOCHHTAaHHWE — BOCHHTAHHE YBKCHUS K TPYAY, TPYIAIIHUMCS,
pesynbTaTam TpyAa (CBOEro W JAPYrHX JIOAEH), OpHEHTAalHUs Ha TPYIOBYIO
JeSITENBHOCTD, MOJIy4CHHE npodeccun, JUYHOCTHOE CaMOBBIpaYKEHUE
B TMPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpPYJE B POCCHICKOM OOIIECTBE,
JOCTI)KEHUE BBIJAIONIUXCS PE3yJIbTaTOB B MPOGECCHOHANBHONW JESTEIHHOCTH.
IleneBEIMU OpHUEHTHUPAMH SBJISIOTCA: (POPMUPOBAHME OCO3HAHHOH TOTOBHOCTH
K TMOJy4eHHUI0 MNpodheCCHOHAIIBHOTO OO0pa30BaHUs, HEMPEPHIBHOMY OOpa30BaHUIO
B TCUCHME KM3HU KaK YCJIOBHMIO YCIENTHOW MpOQEeCcCHOHATbHON U OOIIECTBEHHOMN
NeSTeIbHOCTH;, TIOHMMaHue crenuduku camoobpa3oBaHus W MpodecCHOHATBHON
CaMOTIOJITOTOBKM B~ MH(POPMAIIMOHHOM  BBICOKOTEXHOJOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YYUTBLCS M TPYIUTHCS B COBPEMEHHOM OOINECTBE; OPUECHTUPOBAHHOCTH
Ha OCO3HaHHBIM BBIOOP cdepbl MNpodhecCHOHANTBHON TPYAOBOM JIESITEIHLHOCTH
B POCCUHCKOM OOIIIECTBE C YU€TOM JIMYHBIX )KH3HEHHBIX TJIAHOB, TOTPEOHOCTEH CBOCH
ceMbH, 00IIeCTBa.

2) DKOJOTMYECKOe BOCIUTAHHE — (POPMHPOBAHUE IKOJIOTHMUYCCKOU KYJIBTYPHI,
OTBETCTBEHHOT0, OEPEKHOI0 OTHOILIEHUS K MPUPOJIE, OKPYKAIOIIEH cpeie Ha OCHOBE
POCCHUICKUX TPAIAUITMOHHBIX JyXOBHBIX IIEHHOCTEH, HAaBBIKOB OXpaHBI, 3aIlUTHI,
BOCCTAHOBJICHHSI TIPHPOJIBI, OKpYKaroimiel cpeznl. LleneBbIM OpHUEHTHPOM SIBIISCTCS
OCO3HaHUE HEOOXOAMMOCTH PUMCHEHHS 3HAHUS €CTECTBCHHBIX M COIMAIBHBIX HAYK
JUTSL  pa3yMHOTO, OEpEeXJITMBOTO MPHUPOIONOIL30BaHUS B OBITY, OOIIECTBEHHOM
IIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MMO3HAHKSI — BOCITUTAHUE CTPEMIICHHSI K TO3HAHUIO CeOs

U JPYTuX JIOACH, MpUpOIbl U OOIIECTBA, K IMOJYYCHHUIO 3HAHHM, Ka4eCTBEHHOIO



o0pa3oBaHMs C Y4€TOM JTUYHOCTHBIX HMHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpUEHTHpPAMHU SIBISAIOTCA: (POPMHpPOBAHHE JEATENBHO BBIPAKEHHOIO
[IO3HABATEIBHOTO HMHTEpeca B 00JacTH (UMK C YYETOM CBOHUX HHTEPECOB,
CIIOCOOHOCTEM, MOCTHKEHHIA; MOJTYyYEHUE MPEACTABICHU O COBPEMEHHOM HAay4YHOU
KapTUHE MHUpa, O JOCTW)KCHHMSIX HAayKH M TEXHUKHM, O 3HAYCHUU HAyKH B >KU3HU
poccuiickoro oOuiecTBa, 00eCcIeuyeHuH ero 0e30MacHOCTH; MPUOOPETEHUE HABBIKOB
KPUTHUYECKOTO MBIIUICHUS, ONPEIENIEHUsI JIOCTOBEPHOM HAay4yHOM HH(pOpManuu
U KPUTHKM AHTUHAYYHBIX IPEICTABICHUW; pPa3BUTUE M IPUMEHEHUE HAaBBIKOB
HaONIOACHUS, HAKOIUIEHUSI M CHCTeMaTh3auuud (akToOB, OCMBICIEHHUS OIbITa

B GCTGCTBGHHO-Hay‘lHOﬁ o0nacTu IIO3HaHMH:, HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH.

Oco0eHHoCTH PadOTHI yYUTEJIS IO MPOrPaMMe

[Ipu peanm3aruu JaHHOW TPOTpaMMBl 3aJada YYHUTENISI COCTOMUT B TOM,
9TOOBI CO3/aTh YCJOBHUS JUIS YCBOGHHUA OOYYalOIIUMHUCS HOBBIX 3HAHUM,
OpUOOPETeHUs] MMHU HOBBIX YMEHUN U 3aKpEIUICHUS HaBBIKOB, HEOOXOIMMBIX
JUTS IPOBEJICHUST (PU3MYECKUX SKCIIEPUMEHTOB U aHAJU3a MOJTYYEHHBIX PE3yJIbTaTOB.

JUist pelmieHus 53TOM 3aJauyd HEOOXOAUMO Hajduuhe B KaOWHeTe (U3MKHU
000pyIOBaHUsSA, KOMIUICKTYIOIIIMX M PACXOJHBIX MAaTEPHAJIOB, TPEOYIOMMXCS
JUISL TIPOBEJICHUSI CaMOCTOSITENIbHBIX paboT u paboT mnpaktukyma. llepeueHb
npenjaraeMbix  paboT  copMHUpOBaH TaKMM  00pa3oM, UYTO  MOJATOTOBKA
K UX TMPOBEACHUIO HE [IOJDKHA BBI3BIBATH CYIECTBEHHBIX 3aTPYJHEHUN —
BCE HEOOXOIMMOE IS peaju3alid TPOrpaMMbl, KaK TMPaBWiIO, JIMOO HAXOIUTCS
B KabuHeTe (pU3uKH, JIMOO JOCTYIMHO B MOBCEIHEBHOM OBITOBOM OOMXO/IE.

[Tepen HavamoMm 3aHATHH YYHUTEIIO PEKOMEHIYETCS  CaMOCTOSTEIBHO
BBITIOJIHUTh BCE TEOPETUYECKHE 3a/laHMsI, CaMOCTOSITENIbHBIE pPabOThI U PabOTHI
MPaKTUKyMa, KOTOPHIE JOJDKHBI OYAYT BBIIONHITH O0OYYAIOIIHECS. ITO 1aCT YUUTEIIO
BO3MOXXHOCTh HE TOJBKO BBISIBUTH BO3MOXKHBIE TEXHUYECKHE MPOOIEMBI,
HO W TIOJYYUTh KOHTPOJIBHBIC PEe3yibTaThl U3MEPEHUH M MX 0OpabOTKH, KOTOPHIC
MOHAMOOATCSA I JaJbHCHINEH TPOBEPKH IMPaBUIBLHOCTH BBITIOJIHCHHS pPadoT
00yJaronuMucs.

[TockonpbKy OMHMM W3 TJIABHBIX PE3YJIHTATOB PAOOTHI YUYUTENS] B paMKax
BHEYPOUYHOU JESITEIIBHOCTH SBJISICTCS JIMYHOCTHOE Pa3BUTHE O0YUYAIOIINXCS, YIUTEITIO
PEKOMEHyeTCsl MPU TPOBEICHUM 3aHATHA IO MPOTpaMME AKTHBHO YyYacTBOBATh
B JICATEIHOCTH OOYYaroOnIMXcsi, KOHTPOJHMPOBATH XOJ  BBIMOJTHEHUS WMU

AKCIIEPUMEHTAJIBLHON pabOThl, HAMNpaBIATb U KOPPEKTUPOBATH HUX JEHCTBUA,



CBOCBPEMEHHO  yKa3blBaTh HAa  OMMOKKM W  HEJOYETHI,  IOACKAa3bIBATh
U JIEMOHCTPUPOBATH MPABUIIbHBIE CIOCOOBI BBHIMOJHEHUS MPaKTUYECKOW pPadOTHI,
00CyX/1aTh MPUYUHBI U BO3ZMOXHBIE MOCIEACTBHS JIOMyCKaeMbIX ommbOok. Bo Bpems
3aHATUI HEO00XO0IUMO NOJJICP)KUBATh  JIOOpOKENATENbHYIO aTMocdepy
COTPYJHUYECTBA.

Yyuteno crueayeT  y4UThIBaTh, 4YTO JIOTMKA OCBOEHHUSI MPOTrPaMMBbI
MPEANOJAraeT IMOCiIeA0BaTebHOE W3YUEHHE MaTepHalla — CHayajda OOydarolHecs
JOJDKHBI OCBOUTH 0a30BbIC TIPUEMBI U METOJBI TIPOBENCHUS (PU3NUECKUX U3MEPEHUN
1 00pabOTKH TOJydaeMbIX Pe3yIbTaTOB, a YKE 3aTE€M NMPUMEHSTh WX HA MPAKTHUKE
0 CXEME€ «OT MPOCTOro K ciokHOMY». [loTomy mpumepHas cxeMa MpOBEIACHUS
3aHATHH MO MPOrpaMMe MOXKET OBITh CIICTYIOMICH:

1) 00BsCHEHHE TCOPETUUCCKOTO MaTepHaia 1o TeMe;

2) TOATrOTOBKA K BBIMOJHEHUIO CAaMOCTOSTCIIBHOM pabOThl WM  PadOThI
MpaKTUKyMa — OOCY)XJICHHE 3aJaHMs, YCTPOWCTBA 3KCIEPHUMEHTAIBHONW yCTaHOBKH,
HEOOXOIUMOT0  TEOPETUYECKOr0 Marepuana, MPUEMOB M METOJOB  MPSMBIX
AKCIIEPUMEHTAILHBIX U3MEPEHUH, CIOCOO0B MX 00PAOOTKH M OLIEHKHU MOTPEITHOCTEH
U3MEPEHNN;

3) mpoBeACHHUE CAMOCTOSTEIILHOW paOOTHI HITH PaOOTHI MPAKTUKYMa, KOHTPOJIb
MPaBUILHOCTH MPOBEACHUS U3MEPEHUI;

4) o0paboTKa  IOJIyYEHHBIX  OKCICPUMEHTAJbHBIX  JAaHHBIX,  OLEHKA
IIOTPEIIHOCTEN;

5) oOcyxkaeHHne pe3ysbTaTOB O0pa0OTKU TMONYYEHHBIX SKCIEPUMEHTAIBHBIX
JAHHBIX U TIPOBEPKA UX MPABUIBLHOCTH.

B cnydyae HexBaTKM BpeMEHHU Ha pean3alnio B KJIacce MyHKTa 4 TaHHOW CXEMBI
PEKOMEHIyeTCsl  MPEMJIOKHUTh  OOYYalOlmMMCS  BBITIOJHUTH  COOTBETCTBYIOIINE
JNEUCTBUS J0Ma, a IyHKT 5 peann3oBaTh B Hadaje CICIYIOIICTO 3aHATHSA,
au00 TIPOBECTH HEOOXOJIUMBIC OOCYXICHUS C OOydJaroU[MMHCS B TOPSIKE

WHMBUIYaTbHON PaOOTHI.



COJIEP)KAHME KYPCA BHEYPOYHOI JESTEJLHOCTH
«OCHOBBI ®M3NYECKOTO DKCMMEPUMEHTA
(PM3UKO-MATEMATHUYECKHI TIPODPWUIID)»

10 KJIACC

3ansaTue 1. [lorpemHocTH B 3KCIIEpUMEHTe

Jexkyua «llorpemHocTy mnpsAMBIX u3MepeHHit». OOcyxkmaercs mpupona
BO3HUKHOBEHUS ITOIPEIIHOCTEN, METOIBI UX MUHUMM3ALUKA U OLICHKHU.

Jekyua «llorpemiHOCTH KOCBEHHBIX M3MepeHUiD». OOCYKIAIOTCS METObI
Y IIPUEMBI OLICHKU IOTPEIIHOCTEN KOCBEHHBIX H3MEPEHUM.

Hcnonvzyemvie mamepuanwl. [4], yactp 1.

3ansaTue 2. OueHKka NOrpemHocTel NPSIMbIX M KOCBEHHBIX MU3MepeHu i
Camocmoamenvnan paboma «OUEHKA TOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUN

I10 pE3yJibTaTaM IIPAMBIX H3M€p€HHI?I».

3anuarue 3.  YcpeaHenume — u3Mepenuit.  CuydaiiHas ~ NOrPelIHOCTb.
Kunemarunueckue usmepeHust

Jexyun «CiydaliHple TOrPEIIHOCTH». B COOTBETCTBUM C YPOBHEM MOJATOTOBKH
oOy4Jaronuxcst ¥ JOCTYIHBIM 000pYIOBaHUEM MOKET ObITh MTPOBEACHA OJTHA U3 JBYX
paboT mpakTUKyMa.

Ilpakmukym Ne 1

3aoanue. Ornpeaennure ¢ MaKCUMaJIbHOM TOYHOCTBIO CPEIHIOI CKOPOCTh
JIBUYKEHUS 3€pHBIIIKA MIIeHa B OyThUIKE C BOJIOM.

Obopyoosanue. IlimeHo, HamoJHEHHass BOJOM IUIACTUKOBas OYThUIKA
C OTPE3aHHBIM I'OPJIBILIKOM, CEKYHAOMED, JIMHEHKA.

Kpamxoe  onucanue  pewenus. IlpoBomutcst cepus  SKCHEPUMEHTOB
10 U3MEPEHHUIO C TOMOUIBIO CEKYHAOMEpPa BPEMEHU MPOXOKACHUSI 3€PHBIIITKOM MILIEHA
B TOJIE BOABl HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSHHUSA BJOJIb BEPTUKAIU.
Boluucnsiercss  cpenHee BpeMsi  ABMKEHUST 3epeH. PaccuuThiBaeTcs  cpenHsis
YCTaHOBUBIIASICA CKOPOCTh 3TOTO ABMKEHUSA. OLEHUBAETCA MMOIPEIIHOCT.

Onucanue cxoocell pabomvl NpakmuKyma: BCEPOCCHUIICKas OJIMMIHUAna

IIKOJIbBHUKOB MO (u3KKe, peruoHanbHbii 3T1an 2023 r., 3anaya «IlmeHo u BI3KOCTHY
[9, 10].



Ilpakmukym Ne 2

3aoanue. CobepuTe yCTaHOBKY IS 3allyCcKa IIapuKa B TOJIET C HEKOTOPOid
BBICOTHI C (DMKCHPOBAHHOM TOPU30HTAJILHOM HadallbHOW CKOpocThio. Mcciemyiite
3aBUCHUMOCTh BEPTHUKAIbHOM W TOPU30HTAIBHOM KOOPAMHAT HIApUKa MPU MOJIETE.
Onpenenure CKOPOCTh MIAPUKA B HaYaJle MOJeTa.

Obopyodosanue. CTanbHOM  IIApUK, IMYCKOBOE YCTPOMCTBO  (OTpE30K
ATFOMUHHAEBOTO TPO(IIIS,, MarHUT HEOAMMOBBIM, JBA CTAJIBHBIX IIApHUKa), IITATHB
C JIanko¥ U My(TOH, MaJISIpHBIN CKOTY, pyJIeTKa, KOMUpOBaibHas Oymara.

Kpamxoe onucanue pewenus. OcyuiecTBisieTcsi cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBoauTCsA Ccepusi AKCIEPUMEHTOB MO 3aMyCKy IIapyka B IMOJET U H3MEPEHUIO
KOOpAMHAT MaJICHUs IaprKa OTHOCUTENIbHO TOUKH cOpoca. [1o nmoaydyeHHbIM JaHHBIM
pPacCUMTHIBAECTCS HAUaJIbHAsl CKOPOCTH IOJIETA IAPUKA.

Onucanue cxooiceli pabomel NpakmuKyma: MEXKIyHApOAHAs OJMMIHAAA

10 KcIepuMeHTaIbHOM pu3uke 2021 1., 3agaua «Ilymka» [11].

3ansTue 4. IIpocreiiinne reoMmeTpuvecKue u3MepeHus

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMAJbHOM TOYHOCTBIO TOJILIKMHY ITPOBOJOKU
Y BHEIIHUI JUaMeTp UTJIbl, IVIOIIAAb HAPUCOBAHHOM Ha JiucTe Oymaru (purypsl, 00bem
opycka. O1eHUTE MOTPEITHOCTH.

Obopyoosanue. IlpoBonoka, uria OT mMpUila (CO CTOYECHHBIM OCTPUEM),
n3o0paxxeHne (Gurypnl cioxHoN ¢GopMbl Ha Pa3IMHOBAaHHOM KBajaparamu Oymare,
JEpEBSHHBIN OpYCOK, TUHEHKA, ITAaHT €HLIUPKYJIb.

Kpamxoe onucanue pewenus. ITpoBOOATCS M3MEPEHHS TOJILMHBI MPOBOJIOKH
MeToA0M pAnoB. [IpoBoauTCS M3MEpeHne TUaMeTpa UIJIbl METOJAOM MPOKATHIBAHHUS.
[IpoBoauTca u3MepeHue miomaan GUrypsl METOJIOM MOACYETa MJIOMIAIU MO KIIETKaM
CeTKM U3BecTHOro mara. [IpoBoautcs uamepenne rabaputoB Opycka U BBIYHCIICHUE
ero ooObema. OIlEHMBAETCS MOTIPEHIHOCTh M3MEpPEHHbIX BeluuuH. [IpoBomuTcs

IMPOBCPKA NPABUIIBHOCTHU UBMCPCHUA ANAMETPaA HUIJIbI C IIOMOIIBIO ITAHT CHIUPKYJIA.

3anaTne 5. I'padukH IKCHEepUMEHTANbHBIX 3aBucuMocTeil. ['paduueckas
00padoTKa TaHHBIX
Jekyua «Odopmienue TpadUKOB OSKCIEPUMEHTATBHBIX  3aBUCHUMOCTEH.

I'paduueckas 06paboTKa TAaHHBIX.
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OO6cyxnaoTcsi OCHOBHBIE TMpaBmia oQopmiieHHs TpaduKOB 3aBUCUMOCTEU
(bu3HUeCcKUX BEIMYUH APYT OT Apyra.

Camocmoamenvnaa padooma «IloctpoeHne TrpaduKkoB B COOTBETCTBUU
C U3YYCHHBIMHU MPABUIIAMU C UCIIOJIb30BAHUEM TOTOBBIX TAOJIHIL C TAHHBIMUIY.

Hcnonvzyemvie mamepuanvl: METOAUYECKHE pEKOMEHAAunu LlenTpanbHOU
PEeIMETHO-METOIMYECKOW KOMHMCCHHM MO OIEHUBaHUIO oOQopMieHUs TpaduxoB

Ha TPAKTHYECKUX Typax BCEPOCCHUICKOM OJIMMITHAIBI IIIKOJLHUKOB 110 hr3uke [12].

3ansaTue 6. O0OpadoTKa HeJMHEHHBIX 3aBHUCHUMOCTEN: JIMHeapHU3alus, MOACYET
IUIOIIAAM MO rPaduKOM, MOCTPOEHHE KACaTeJbHbIX K rpaQuKy

Jexkuusa «JluHeapu3anus OSKCIEPUMEHTAIBHBIX 3aBUCHMOCTEM U JApyrue
rpadguueckue cnocoObl 00pabOTKU JaHHBIX.

OOcyxnaeTcss  METOA  3aMEHbl  IEPEMEHHBIX  MpU  JIMHEApHU3ALUU
AKCIIEPUMEHTANIbHBIX 3aBUCUMOCTE. OOCyxmaeTcss (PU3MUEeCKUid CMBICH TUIOMIAIN

1oJ rpa)MKOM U yrioBOro ko3 QpuireHTa KacareabHON K rpaduky.

3ansitue /. MWM3MepeHue 3aBHCHMMOCTH KOOPAMHATBHI TpPaHMIbLI 00JACTH
HAMOKAHUA OT BpeMeHU. JInHeapu3amusi 3aBUCUMOCTH

Ipakmukym

3aoanue. BoipexbTe U3 OymaxHo# canderku JeHTy AmHou 30 cM U upuHOM
2—3 cM. OmycTuTe KOHel 0yMa)KHOM JIEHTHI B BOJIY Y BKITIFOUUTE CeKyHIoMep. 3yuute
3aBUCUMOCTh KOOPJMHATHI TPAHUIIBI 00JIaCTH, TPOMUTABIICHCS BOJIOH, OT BPEMEHHU.
Omnpenenure XapakTep dTOU 3aBUCUMOCTH.

Obopyodosanue. Cexynaomep, Oymaxusie candeTku, pyneTka, yamka [letpu.

Kpamxkoe onucanue pewenus. CTaBUTCS ONBIT MO H3YYCHUIO ABMKCHUS
IpaHMIBl HaMOKaHWS OyMakHOW canderku. Mcmonme3yercs 3aMeHa IEpEMEHHBIX
JUTSL JIMHEApU3allii 3aBUCUMOCTH M TIOCTPOSHUS JUHEHHOTO Tpaduka, KOTOPHIMA
BITOCJIC/ICTBHH ITO3BOJISCT CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceii pabomul npaxmuxyma.: [5], 3amaua Ne 32 «Hamokanwue

TKaHW».

3ansaTue 8. U3yuyeHue ynpyroro rucrepesuca
Hpaxkmuxkym
3aoanue. 3akpenuTe C TOMOIIBIO 3a)KUMa TUHENKY Ha cToJie. [IpoieHbTe ny KKy

3aKnuMa B KOJbIO OaHKOBCKOM PC3UHKHU. 38.H€1'[I/IT€ KPIOYKOM AWMHAMOMCTpa KOJIBIIO
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pe3uHku. M3meppTe 3aBUCUMOCTBH JJIMHBI PE3UHKA OT PACTIATUBAIOLICH CHIIbI
npu Harpyske (pacTsbkeHuH) u pasrpyske. [Iposenure nsmepenus c marom B 0,5 H,
MIpU KaXI0M u3MepeHun nenaite 3aaepxkky B 30 c. [Toctpoiite rpaduk m3MepeHHOM
3aBUCHUMOCTH, ONUIINTE €€ xapakrtep. CrhenaiiTe MNPEANONOKEHHUS O TPUUMHAX
Ha0JII01aeMOl 3aBUCUMOCTH. PaccumTaiiTe, B Kakux npejenax JeKUT KOdIPEPUIIUEHT
AKECTKOCTH PE3WHOBOrO Kojbla. Mcmosb3ys NONy4YEHHBIE IaHHBIE, pAacCUUTAMTE,
KAKYIO SHEPTHUIO MOTJIOTHIA PE3UHKA 3a BPEMS IPOBEACHUS U3MEPEHHU.

Obopyodosanue. JIuneiika, 3aXuM, TUHAMOMETP ¢ IpeaAesioM u3MepeHui 5 H,
PE3MHOBOE KOJIBIO (PE3UHKA /1JIsi OAHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BIIOTHAETCS ONBIT IO U3YYEHUIO 3aBUCUMOCTH
CWJIBI YIIPYTOCTH PE3UHOBOrO KOJIbIA OT €ro JUIMHBI IIPU MOCTENEHHOM YBEIUYCHUU
U TpU TOCTENIEHHOM YMEHBIIEHUU pacTAruBaromie cuibl. Habmiomaercs siBneHue
yOpyroro rucrepesuca. JlBe TMOJNyYEHHBIE HKCHEPUMEHTAIBHBIE 3aBUCUMOCTU

HaHOCATCA Ha OANH Fpa(i)I/IK HpOBOIII/ITCH aHaJIU3 IMIOJIYUYCHHBIX PC3YJILTATOB.

3ansaTne 9. Haxoxxnenume Macchl JIMHEHKM ¥ IINPUIA ¢ NOMOIIBIO
YPABHOBEIIMBAHUS pblyara

Ipakmukym

3aoanue. OnpenenuTe ¢ MaKCUMaIbHONM TOYHOCTHIO MAcCy IIINPHUIIA U MacCy
JIMHEHKHU.

Obopyoosanue. 1lnpur; o6beMoM 20 M1, TUHEHKA, CTaKaH ¢ BOJIOK.

Kpamkoe onucanue pewenus. K KOHIly JIHHEHKH, KOTOpash HCMOJb3yETCS
B KaueCTBE pblyara, noABelrBaeTcs mmnpuil. M3mepsiercs: 3aBUCUMOCTh KOOPIUHATHI
TOYKH OTIOPHI YPABHOBEIIICHHOTO phIdara oT 00bema Bobl B mmpuiie. [1o momydeHHbIM
JTAHHBIM OMIPEACIISIIOTCS] Macca MIMPUIlA U Macca JIMHEHKH.

Onucanue cxodxcell pabomvl NPAKMuKyma: PETUOHAIBHBIA ATAIl OJUMITHAIbI

uM. Jx. K. Maxkcsema o pusuke, 2014 r., 8 kinace, 3agaya « HeeCTpyKTUBHBIN aHATH3Y.

3ansTue 10. U3mepenue ko3 puiueHTa JHEPreTHYECKUX MOTEPHb MPHU OTCKOKE
HIAPHUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. TlpoBeauTe ucciaeAOBaHHE 3aBUCUMOCTH BBICOTBHI OTCKOKA IIapuKa
[0CJIe COYIapeHHs] C MOBEPXHOCTHIO CTOJIAa OT BBICOTHI cOpoca. IIpoBenute ombIT

HJI ABYX THUIIOB IIAPHUKOB. OHpC,Z[CJII/ITC XapaKTCp 3aBUCUMOCTH.
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Obopyoosanue. lllapuk nmas HACTOJBHOTO TEHHUCA, PE3WHOBBIM IIAPUK
«TOMPBITYH», PYJIETKA, MaJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. IIpoBoaWTCA ONBIT MO H3MEPEHUIO BBICOTHI
OTCKOKa IIapHKa IOCJIE€ COYAAPEHHUS C MOBEPXHOCTHIO TOPU3OHTAIBHOIO CTOJIA
B 3aBUCHUMOCTH OT BBICOTHI cOpoca. 3MepeHust IpoBOJSATCS 7S IBYX THUIIOB IIAPUKOB.
JIns pe3uHOBOTO IIAPHUKA 3aBHCUMOCTH SIBJISIETCS MPSAMOW MHPONOPUUOHATIBHOCTHIO,
ULl [IapUKa OT HACTOJIBHONO TEHHHCAa 3aBHCHMOCTh HE SBISIETCS TaKOBOW.

OO6cyxnar0Tcst BO3MOXKHBIE IPUYUHBI TTOJTyYEHHBIX PE3YyIbTaTOB.

3ansaTue 11. Onpeaesnenne Ten10eMKOCTH TBEPIOIo Tejia

Ilpakmukym

3aoanue. Onipeaennure ¢ MAKCUMaJIbHONW TOYHOCTBIO TETNIOEMKOCTh IPY3HKa.

Obopyodosanue. I'py3uk maccoit 50 r, crakad o6bemom 0,2 J1 ¢ BOgoH KOMHATHOU
TEMIEPATypbl, EMKOCTb C TOpsS4Yeil BOAOW, JBa TEPMOMETpa, CaI(ETKH, MOTHOC,
HUTbD.

Kpamkoe onucanue pewenus. [IpoBoAUTCA ONBIT IO U3MEPEHUIO TEINIOEMKOCTH
rpy3uka METOJIOM TMEepeHOca €ro W3 XOJOMHOW BOABI B ropsauyr. OleHuBaeTcs
M3MEHEHHE TeMIIepaTyphbl XOJOTHOW BOJBI 32 CUET MOJyUYCHHUs] KOJTMYECTBA TETUIOTHI

OT TOPSTYETO TPY3HUKA.

3ansaTue 12. U3MepeHue TeMmnepaTtypbl pyK 3KCIIEPUMEHTATOPA M JAAaBJICHHU,
KOTOpPOE MOT'YT CO31aTh €ro Jierkue

Ilpakmukym

3aodanue. 1) Ompenenutre BHyTpeHHee ceueHue TpyOku. Ilomcoenuuute
K mmpuiy oobeMoMm 20 M TpyOKy C MOMEIICHHON B Hee Karuled BOJbl. 3aKMUTE
IITPHI] B JTAJO0HSIX W HarpeBalTe ero TakuM oOpa3oM B TedeHue 5 mMunyT. 3mepbTe
nepeMenieHie Karu 1o TpyOke. Mcmonb3yss mOJIydeHHbIE JaHHBIE, OLIEHUTE
TEMIIepaTypy PyK sKcnepumeHTartopa. 2) JoXauTech, Korjga MIIPHUL CHOBA MPUMET
KOMHATHYIO TeMmIiiepaTypy. BayBas Bo3ayX B cBOOOAHBIA KOHEL TPYOKH, W3MEPHTE
MepEeMEIIICHUE KAIIA PU MaKCUMaJIbHOM JaBJIEHUH BO3/yXa, CO3aBa€MOM Ha KOHIIE
TpyOKu. Micronb3ys nony4eHHble JaHHbIE, OIICHUTE IaBJICHIE, KOTOPOE MOTYT CO3/aTh
JIETKHE DKCIIEPUMEHTATOPA.

Obopyoosanue. lnpur; oobemom 20 My, TpyOka OT UH(PY3UOHHON CHCTEMBI,

BOJIa, JIMHEIKA, CEKyHIOMED.
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Kpamxoe onucanue pewenus. 1) K mmpuiry o0semom 20 MIT TIOICOSAMHSIETCS
TpyOKa ¢ moMeleHHOH B Hee Karuiel Boabl. [lInpuil HarpeBaeTcst pykaMu, u3Mepsercs
nepeMenieHne Karm o Tpyoke. Ha ocHOBe MaHHBIX O c€YeHWH TPYOKH U 0OBbeMe
BO3/yXa B IIIPUIIE PACCUUTHIBACTCS TEMIEpaTypa pPYyK OSKCIEPUMEHTATOpA.
2) Hcnonb3ys Ty K€ YCTAHOBKY, SKCIEPUMEHTATOp CO3JacT HaBJICHUE BHYTPH
cBoOOgHOTO KOHIa TpyOkum. Kamms Bomel mepememiaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUM OLIEHUBAETCS JABJICHHE, KOTOPOE€ MOTYT CO3/aTh JIETKUE
AKCIIEPUMEHTATOPA.

Onucanue cxoxcei pabomel npakmukyma: 1) 3aKIIOUATETBHBIN 3Tall
BCEPOCCUMCKON OJIMMIIKA/IBI MIKOJIbHUKOB, 2023 1., 10 kiacc, 3agaua «HachIeHHbIM

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. DpdexkTHBHBIA KOIPPULUHUEHT KeCTKOCTH cucTeMbl. OnpenesieHue
moayas FOHra npoBoJioku ¢ noMombio peryara. OnpeaesieHue npeaesia ynpyrou
nepopManuu

Ilpakmukym

3aoanue. Onpeaenure ¢ MAaKCUMAJIbHON TOYHOCTHIO MOAYJ b FOHTa TPOBOJIOKH.

Obopyoosanue. 11ITaTuB ¢ AByMS JanKaMu, IPOBOJIOKA, JTUHEIKA JepeBsSHHAs
1HOM 50 cM, rpy3sl Maccoil o 50 T, 1Ba KaHUEIAPCKUX 3aKHUMA.

Kpamkoe onucanue pewenus. JInHenka NOABEIIMBACTCA Ha IPOBOJIOKE Tak,
YTOOBI OJYYHJICA CHJIBHO HEPABHOIUIEUHA pbryar. biiykHUN K TOUKe mojBeca KOHell
TOPU30HTAIBHON JIMHEWKN OMMPAETCS CHU3Y Ha JIanKy mrartuBa. K npyromy KoHIy
JVHEWKN TOJBEUIMBAIOTCA Tpy3bl. I3MepsieTcs 3aBUCUMOCTb CMENIEHHs KOHIA
JIMHEWKHU, K KOTOPOMY IOJBEIIMBAIOTCS IPYy3bl, OT UX CyMMapHOU Maccel. Ha ocHOBe
IIOJIYYEHHBIX JAHHBIX U T'€OMETPUUYECKUX ITapaMETPOB YCTAHOBKHM PACCUUTBHIBACTCS
MoxayJib FOHra mpoBoJIOKH.

Onucanue cxodcetl pabomwl npakmuxyma: [6], 3amaga Ne 9.30.

3ansarue 14. U3Mmepenue k03(p(puueHTa MOBEPXHOCTHOI0 HATSAKEHUS METOI0M
OTpbIBA

Ilpakmukym

3aoanue. llpuaymaiite cmocod wu3MepeHusi CUJIbl, KOTOPYIO TpeOyeTcs
OPWIOKHUTH K MPOBOJIOYHOW pamKe JJi TOTO, YTOObI OTOPBATH €€ OT MOBEPXHOCTH
BoAbl. [IpoBemuTe OSKCIEPUMEHT U OIEHUTE KOA(D(HUIMEHT MOBEPXHOCTHOTO

HaTs2KCHUA BOJBI.
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Obopyodosanue. KioBeTa mupoxast ¢ BOJAOW, TPOBOJIOKA, BEChI, HUTh.

Kpamxkoe onucanue pewenus. IIpoBOAUTCS OTBIT MO U3MEPEHUIO CUITBI OTPHIBA
IIPOBOJIOYHON PaMKH OT TIOBEPXHOCTH BOJBI MPH PANIUYHBIX MEPUMETPaxX PaMKH.
[TpoBoauTcs oreHka Kod(pPUIMEeHTa TOBEPXHOCTHOTO HATSXKCHUSI BOJIBI.

Onucanue cxodxceti pabomwl npakmuxyma. [7], 3amaga Ne 331,

3ansatue 15. OmnpeneneHue TOYKHM POCbL. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/I€HCATOPOM

Ilpakmukym Ne 1

3aoanue. OUeHUTE BIAXKHOCTh BO3/1yXa B KOMHATE.

Obopyodosanue. IIpoOupka CTEKIISIHHAS, MAJICHBKUE KYCOUKH JIbJIa, TEPMOMETD,
Ta0JIuIa 3aBUCUMOCTH JIaBJICHUS HACHIIIEHHOTO Mapa BOJIbl OT TEMIIEPATYPHI.

Kpamkoe onucanue pewenus. B npodupky ¢ BOJON MNOCTENEHHO J00ABIISIOT
KYCOUKH JIbJIa U JOXKUJAIOTCS MOMEHTA BBICTYIUICHUS Karellb POChl Ha TTOBEPXHOCTH
npoOupku. Ilo MOJy4eHHBIM JaHHBIM O TEMMEpAType TOYKE POCHl C IMOMOIIBIO
TaOJMIIBl 3aBUCUMOCTH JIaBJICHUSI HACBHIIIEHHOTO Tlapa BOABI OT TEMIIEPaTyphl
OTpeIeNISIETCS OTHOCUTENIbHAS BIIAYKHOCTh BO3/[yXa B KOMHATE.

Onucanue cxooicerl pabomer npakmukyma.: [8], rmaBa Ne 3, maboparopHas
pabota Ne 9.

Ilpakmukym Ne 2

3aoanue.  Ompenenure ¢  MaKCUMaJIbHOM  TOYHOCTBIO  OTHOIIICHHUE
ANEKTPUUECKUX EMKOCTEN IBYX KOH/IEHCATOPOB.

Obopydosanue.  1Ba  DIEKTPOJIUTHUUECKUX  KOHJEHCATOpPa,  BOJIBTMETD,
Oatapetika, COeJMHUTENIbHBIC TTPOBO/IA.

Kpamkoe onucanue pewenus. 1IpoBOaWTCS ONBIT MO 3apsAlIKE€ KOHJEHCATOpa
OT JpYyroro 3apaHee 3apsHKEHHOT0 KOHAeHcaropa. M3mepsitorcst HampsiKeHUs
Ha KOHJIEHCATOpax 10 U Mociie MOAKIoUeHH. OLIEHMBAETCSI OTHOIIEHUE €MKOCTEH
KOHJICHCATOPOB.

Onucanue cxooceti pabomul npakmuxyma: [6], 3amaua Ne 10.22.

3ansaTue 16. U3yueHnue npouecca pa3psiiKu KOHIeHCATOpPA

Ilpakmukym

3adanue. I3yunte 3aBHCUMOCTH HANPSsDKEHUS Ha KOHJIEHCATOPE OT BPEMEHU
npu ero pazpsake. OnpeneanuTe eMKOCTh KOHAEHCATOpa.

Obopyoosanue. IACKTPOIUTUIECKUN KOHJEHCATOP, BOJBTMETp, OaTapeiika,

CCKYHAOMCED, COCAMHUTCIILHBIC IIPOBOAA.
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Kpamxoe onucanue pewenus. IlpoBoagUTCS U3MEPEHHE 3aBUCUMOCTH
HANpsDKEHUST Ha paspshKaroleMcs KOHJEHcaTope OT BpeMeHHu. Jlemaercs oleHka
€MKOCTH KOHJIEHCaTopa. B kauecTBe CONPOTHBIECHMS A pa3psalKU KOHAEHcaTopa
BBICTYIIA€T BHYTPEHHEE COMPOTUBIICHUE BOJILTMETPA.

Onucanue cxoxceti pabomwvl npaxmuxyma: [5], 3amaua Ne 10 «M3yuenue

cBeToanoaa» (dactb Ne 1).

3ansTue 17. Onpenesenue yaeabHOro CONPOTHBIEHUS MATEPHAJIA POBOJIOKHU

Ilpakmukym

3aoanue. Onpenenure yaeabHOE COMPOTUBICHNUE TPOBOJIOKH.

Obopyodosanue. JIBa mynbTuMeTpa (B peXUME BOJBTMETPAa W aMIIEPMETPA),
COCIMHUTENbHBIE  TPOBOJA,  OaTapeiika, o00pa3lbl  NPOBOJOKH, JIMHEHKa,
MUKPOMETP.

Kpamkoe onucanue pewenus. Viccmemyemass TPOBOJIOKA COCAMHSETCA
MIOCJIEIOBATEIbHO C aMIIEpMETPOM U TMOJKIouaeTrca K Oataperike. [lapamiensHo
y4acTKy IIPOBOJIOKH TOJIKJIFOYAETCs BOJILTMETP. M3 oTHOIIEHUS TTOKa3aHui mpruOopoB
PACCUUTHIBACTCSI COMPOTUBIICHUE YYacTKa MPOBOJIOKH, TIOCIE YEro M3MEPSIOTCS €ro
TCOMETPUYECKHE pa3Mepbl. M3 MOIydeHHBIX MaHHBIX OMNpPEAENseTCS YACIbHOE
COTIPOTUBIIEHUE MaTepHalia, 13 KOTOPOTO U3TOTOBJIEHA MMPOBOJIOKA.

Onucanue cxooiceti pabomwsl npakmuxkyma: MexayHapoaHash OJIMMITHAIA

1o dKcnepuMeHTabHOM (usuke 2022 r., 3aga4a «Maoe COnpOTUBICHUEY.

3ansaTue 18. N3mepenue BOJIbT-AaMIIEPHOM XapaKTepPUCTUKHU
MOJIyIIPOBOJHMKOBOI0 THO1A

Ilpakmukym

3aoanue. N3MepbTe 3aBUCUMOCTh CHJIbI TOKA, MPOTEKAIONIIETO 4epe3 IUOj,
OT TOJaBAa€MOT0 Ha HEro HampsHiKeHWs (B MPSIMOM U OOpaTHOM HaIPaBJICHHH).
[TocTpoiiTe rpaduk BONbT-aMIIEpHON XapaKTEPUCTUKH TUOA.

Obopydosanue. BonbT™MeTp, aMmmepMmeTp, COCIUHUTEIBHBIE MPOBOJA,
MOJTYTIPOBOHUKOBBIN IMO/I, MaKeTHas IJIaTa, IEPEeMEHHBIN pe3ucTop, Oarapenka.

Kpamroe onucanue pewenus. IIpoBoIUTCS SKCTIEPUMEHT 110 u3MepeHrno BAX
JM0J1a B TIPSIMOM M OOpPaTHOM HaIlpaBJICHUH.

Onucanue cxooiceit pabomsr npakmukyma: [8], rimaBa Ne 4, maboparopHas

pabota Ne 9.
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11 KIIACC

3ansTue 1. OueHka BeJMYUHbI TOPU30HTAJIBLHOM COCTABJISIOIIE MATHUTHOM
HHIYKIHMU MAarHUTHOTO 10Jisi 3eMJiu

Ilpakmukym

3aoanue. OueHUTe MOAYJIhL TOPU3OHTAIBHOM COCTAaBIAIONIEH BEKTOpa
MarHUTHOM MHYKIIUA MarHUTHOTO TOJIsE 3eMIIH.

Obopyoosanue. Kommac, cone”Houn (aumamerp 10 cm, 150 BuUTKOB),
nabopaTopHBI OJIOK MTUTAHUS, TPAHCTIOPTHD.

Kpamxoe onucanue pewenus. 1IpoBOOUTCS SKCHEPUMEHT IO OMNPEIEIECHUIO
MIPOCTPAHCTBEHHON OPUEHTAITMH BEKTOPA HHIYKIIMA MarHUTHOTO TTOJIs, CO3/IaBaéMOTO
Ha OCH COJICHOMJIA TPU CYTEPIIO3UIIMA MArHUTHOTO MO 3eMJIM U MarHUTHOTO TIOJIS
COJICHOM]IA, B 3aBUCUMOCTHU OT CHJIbI TOKA B BUTKaX cojieHoua. [1o aToi 3aBucuMoctu
OmpeNeNnsieTcss MOAYJIb TOPU3OHTAJIBLHOM COCTaBIAIONICH BEKTOpa MarHUTHOU
WHIYKIIUA MarHUTHOTO TIOJIST 3eMUITH.

Onucanue cxooiceii pabomsr npakmukyma: [8], rinaBa Ne 4, maGoparopHas
pabota Ne 12.

3ansaTue 2. W3MepeHue 3aBHCMMOCTH BeJIHMYUHbI MATHUTHOW WHIYKIIUH
MAarHMTHOIO MOJISI MATHUTA OT PACCTOSHUS

Ilpakmukym

3aoanue. I3yuute 3aBUCUMOCTh BEJIMYMHBI MATHUTHOW MHAYKIIUA MarHUTHOTO
MOJII MOCTOSIHHOTO MarHuTa Ha €ro MpoJOJIbHOM OCM CUMMETPUU OT PACCTOSHUS
MEXAY LIEHTPOM MAarHuTa U TOYKOU U3MEPEHHUI.

Obopyoosanue.  CmapThoH ¢  TPEIYCTAHOBJICHHBIM  IPOrPAMMHBIM
obOecrieueHUeM JJISI W3MEPEHHS] BEJIMYWHBI MArHUTHOTO TIOJIS, ITVUIMHIAPUYECKUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C mOMOIIBIO TATYNKOB CMApPT(HOHA MPOBOJIUTCS
MNpsIMOE U3MEPEHUE BEIUYMHBI MArHUTHOM HMHAYKIIMM MarHUTHOTO TOJISI Ha OCH

ONUIHMHAPHUYICCKOTO MaronuTa B 3aBUCHUMOCTH OT PaCCTOSAHUA A0 HETO.

3ansaTue 3. Ha0/101eHue MAarHUTHOTO rUCTEpe3uca

Ilpakmukym

3aoanue. HamoTailTe HECKOJBKO BHUTKOB  HM30JIMPOBAHHOIO  IPOBOJA
Ha WIMHAPUYECKYI0 YacTh Janmku mTatuBa. l[lomHecute Toper Jamkw OJU3KO
K TMOJOXEHUIO JlaTYMKa MArHUTHOTO Tojia MoOwibHOro Ttenedona. Ilonaiite
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ANEKTPUYECKUN TOK B TPOBOA. M3MepbTe 3aBUCHMOCTH BEIMYUHBI HHIYKIIHH
MarHATHOTO TOJII Ha TOPIIE JIAMKK OT CHJIBI MPOTEKAOIIEro 4Yepe3 MPOBOJ TOKA.
Jlis  2TOro BHayalle TMOBBIMIAWTE 3HAYEHUS CHJIBI  MPOTEKAIOIIET0  TOKa
710 MAaKCUMaJIbHO BO3MOKHOTO 3HAYCHHSI, & [TOTOM IMOHMKANTE /IO HYJICBOTO 3HAUCHUSI.
3aTeM CMEHUTE MOJIIPHOCTh MOAKIIOYEHUS HCTOYHMKA TOKA M TIOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduk, ONMUCHIBAIOIINNA 3aBUCHMOCTh BEJIMYMHBI MATHUTHOW WHIYKITAW
Ha TOPIIE JIAKU OT CHJIBI IPOTEKAIOIIETO Yepe3 MPOBOT TOKA.

Obopyoosanue.  CmapTQOH C  TNPEAYCTAHOBIECHHBIM  MPOTPAMMHBIM
oOecrieueHeM 11 WU3MEPCHHSI BEIMYMHBI MAarHUTHOTO TIOJISA, INTAaTHB C JBYMS
JanKaMm#, OJlHa M3 KOTOPBIX JOJKHA OBITh JKENE3HOW (WM JPYroil >KeJe3HbIN
CEpICYHUK), JTaO0OpaTOPHBIM WCTOYHWUK THUTAHUS, OJHOKUIBHBIM H30JMPOBAHHBIMN
IPOBOJI, BBIJCPKMBAIOIIMN MaKCUMalbHBIA TOK J1a0OpPaTOPHOTO HCTOYHHKA
MTATAHUS.

Kpamxkoe onucanue pewtenus. Jlanka mraTuBa oOMaThIBAE€TCS HECKOIBKUMHU
BUTKAMHU TOJICTOTO HW30JUPOBAaHHOTO TpoBoja. C MOMOIIbIO JIabOpaTOPHOIO
HMCTOYHHMKA TTUTAHUS Yepe3 MPOBOJ MPOITyCKaeTCs deKTpudeckuid Tok. CHavdanza ToK
IPOIYCKAIOT B OJHOM HAMpPAaBJICHUH C TIOCTETICHHBIM YBEIUYCHUEM CHJIBI TOKa
M e¢ TOCICAYIOIMM  YMEHBIIEHHWEM, IIOTOM  TPOLEAypY  IOBTOPSIOT
JUTSI  TIPOTHUBOTIONIOKHOTO HAampaBlieHUss Toka. [Ipum 3TOM u3MepsieTcsl BeIMYHMHA
WHAYKIIMM MAarHATHOTO TOJSi Ha TOPIE JIAlKK IITATHBA C MOMOIIBI0 MOOMJIBHOTO
Tenedora. CTpOUTCS 3aBUCUMOCTh BETMYMHBI HHAYKIIMA MAarHATHOTO TIOJIST OT CHJIBI
IPOTEKAIONIET0 uepe3 mpoBoja Toka. OOcykaercs MOJydeHHbIH rpaduK U SBICHUE

MAarouTHOIrO ruCTepcei3uca.

3ansitue 4. U3yueHue padoThl 2J1eKTPOABUIATEISI H IMHAMO-MAIIMHBI (4acTh 1)
Jekyua «IneKTpoABUTaTENb U AJeKTporeHeparopy. O0cyx)aaeTcss UCTOPUs
U300pETeHUsS]  DJICKTPOJBHUTATENI W COBEPIICHCTBOBAHUS €r0  KOHCTPYKIIWU.
OnuckIBaeTcsi BHYTPEHHEE YCTPOMCTBO ANEKTPOJBUTATENS U DIIEKTPOreHepaTopa.

PazbuparoTcs TeopeTnyeckue 3aaun 1o JaHHOU TEME.

3ansitue 5. UzyueHue padoThl 2JIeKTPOABUTATENIA U THHAMO-MAIIUHBI (4ACTH 2)
Ilpakmukym
3aoanue. 1) IlpoBenuTe CEpUio SKCIIEPUMEHTOB U U3MEPHTE 3aBUCMOCTH CHITBI
TOKa, BhIpa0aThIBAEMOM F€HEPATOPOM, OT BETUYMHBI MOMEHTA CHUJIbI, TPUIIOKEHHOTO

K ero Baiy. 2) [IpoBeauTte cepuio SKCIIEPUMEHTOB M H3MEPhTE 3aBUCUMOCTD BEJTMYUHBI

18



HaIpsSOKEHUs, MOJAHHOTO Ha 3JEKTPOJBHUIATENb, OT YacTOThl €ro BpALEHUs
1 MEXaHUYECKOW HAarpy3KHU €ro Baja.

Obopyoosanue. DNEKTPUUECKUA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTart, COeAMHUTEIbHBIE IPOBO/IA, JIAOOPATOPHBIA UCTOUYHUK MUTAHUS, MYJIBTUMETP
(ammiepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewsenus. IIpoBOAATCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIBI TOKa, BbIpa0aThIBAEMOM TI€HEPAaTOPOM, OT BEJIMYMHBI MOMEHTa CHJIbI,
MIPWIOKEHHOTO K ero Baily. I[IpoBoAHMTCS OMNBIT MO HW3YYEHUIO CBA3M BEJIMYMH
HAIIpSDKEHUS, [OJAHHOTO Ha JJEKTPOJBHUIATENb, OT YacTOTBl €r0 BpPALLICHHUS
1 MEXaHMYECKOM Harpy3KH €ro Baja.

Onucanue cxoocux pabom npaxkmuxyma: 1) MexmayHapoaHas OJIMMITHaIA
o ’KcnepruMeHTanbHoi gusuke 2018 r., 3agaua «MOTOPUUK € pEAYKTOPOMY, ITYHKTbI
NeNe 1-4; 2) MexnyHapoaHasi OJIMMIIHA/A 10 dKCIIEpUMEHTaTbHON ¢u3uke 2022 1.,
3anaua «Donapby, myHKTH NeNo 14,

3anaTue 6. M3ydeHue 3aBHCHMMOCTM TepHOJa KoJe0aHMil  JIMHEHKH
HA IMJIMHAPUYECKOH MOBEPXHOCTH OT PaJiNyca ee KPUBHU3HbBI

Ipakmukym

3aoanue. Onpenenure XapakTep 3aBUCUMOCTH TepuojAa KoJieOaHUM JTMHEHKH,
MOJIOKEHHOW Ha UWIMHIPUYECKYIO TOBEPXHOCTh, OT paJnyca KPUBHU3HBI STOMN
IOBEPXHOCTH.

Obopyodosanue. Habop MUIUHIPOB pa3HOTO paauyca (Hampumep, paziudHbIe
UJIMHIPUYECKUE COCY/IbI), TUHEMKA, CEKYHIOMED.

Kpamkoe onucanue pewenusa. IlpoBoguTcs cepus NPSAMBIX H3MEPEHUI
3aBUCUMOCTH TepHoja KOJeOaHWM JIMHEWKH, MOJOKEHHOW Ha UUIMHIPUYECKYIO
IIOBEPXHOCTh, OT PaJWycCa KPUBU3HBI 3TOW MOBEPXHOCTU. MCHOJIB3YIOTCS METOJBI

JIMHEapu3aly U rpaduuecKkoro aHajau3a SKCIepUMEHTAIbHBIX JaHHBIX.

3anaTue 7. W3ydyeHume 3aBHCMMOCTH AMIUIMTYIbl KOJe0aHUH NPYKUHHOIO
MasiTHMKA OT BpeMeHH

Ilpakmukym

3adanue. W3mepbTe 3aBUCHMOCTh aMIUTUTYIbl 3aTyXaloIIUX KoJieOaHun
OPY>KMHHOTO MasiTHUKa OT BpeMmeHM. [IpoBepbTe rumnoresy o0 SKCIIOHEHIMAIBHOM
XapaKTepe MOIYyYEHHON 3aBUCUMOCTH.
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Obopyodosanue. 1lpyxuHa oT TMHaMOMETpa ¢ TipeaesoM udmepenuit 1 H, rpys
maccoi 150 r, cekyHioMep, ITaTUB ¢ JANKOW U My(TOH, JIMHEIKA.

Kpamkoe onucanue pewenus. I1IpoBOOWTCS 3SKCIEPUMEHT IO MNPSIMOMY
U3MEPEHUIO 3aBUCUMOCTH aMIUTUTYJIbl 3aTyXaloluuX KOJeOaHW MNpYyKUHHOTO
MasiTHHKa oOT BpemeHH. CrpouTcs TrpaduKk HCCIEAOBAaHHOW  3aBUCHUMOCTHU

B JIMHCAPpU30BAHHOM BHJC.

3ansaTue 8. 3MepeHne aKTUBHOIO U PEAKTHBHOIO CONMPOTHUBJICHUN KATYIIKH
UHAYKTHUBHOCTH

Ilpakmukym

3aoanue. Cobepute AMEKTPUUECKYIO 1IeTh U3 MOCIeI0BATEIHHO COSAMHEHHBIX
pe3ucTopa W KaTyllKu HHAYKTUBHOCTU. IIpoBeaure wu3MepeHHe 3aBUCHUMOCTHU
HANPSDKEHUST HA PE3UCTOPE OT YacCTOTHI IMOJABAEMOT0 HA 3Ty ILENb HANPSKECHUA.
[To mosiyd4eHHBIM AAHHBIM OIPEACIUTE AKTUBHOE COINPOTUBIICHUE U PEAKTHUBHOE
COIPOTHUBJICHUE KATYIIKU UHIYKTUBHOCTHU. PaccunTaiTe MHIYKTUBHOCTh KaTYIIKH.

Obopyoosanue. Katyika WHIYKTUBHOCTH, PE3UCTOP C COMPOTHUBIICHUEM,
OJIM3KUM K aKTUBHOMY COIIPOTHBJICHUIO KATYIIKH UHIAYKTUBHOCTH, COSUHUTEIIbHbBIC
IPOBOJIa, T€HEPATOpP HU3KOW YacCTOThI, OCHUIUIOrpad WM BOJBTMETP MEPEMEHHOTO
HANPSHKCHUSL.

Kpamxoe  onucanue  pewenus.  CoOupaeTcss  dJIEKTpUYecKas  LEMb
W3 TIOCIENOBATEIBHO COEAWHEHHBIX PE3UCTOpa M KATYNIKA WHAYKTUBHOCTH.
Ha oty wnens mnopaercs mnepeMeHHoe HanpsbkeHue. lIpoBomurcst wu3MmepeHue
3aBUCUMOCTH HAIPSHKEHUS Ha PE3UCTOPE OT 4YacTOThl IMOJaBa€MOro Ha ILENb
HanpsokeHus:  (aMIUIMTy[a — HalnpsbKeHWsl  Ha  BCEM  LeNM  TIOCTOSIHHA).
[lo Hu3kouyacTOTHOM oOOMacTH rpaduka OINpeAeNnseTcss aKTUBHOE CONMPOTUBIICHUE
KaTYIIKA UHIYKTUBHOCTH, TTO BBICOKOYACTOTHOM YaCTH ONPEIECNIIETCA MHIYKTUBHOCTD

KaTYLIKH.

3ansTue 9. 3Byk. Ocumuiorpamma 3Byka. CnekTp 3Byka
Jlexkyusa «BBeneHue B DKCIEPUMEHTAIBHYIO aKyCTUKY». BBOASTCS OCHOBHBIE

NOHATHUSL aKyCTUKU. OOCyXKJIaeTcsi MEXaHUKa paclpOCTPaHEHUS aKyCTHYECKHUX
KojeOanuii. BBoautcs moHsTHE TOHA MW oOeproHa. OOCYXIAIOTCSI METObI
MCCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
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IHpakmuxym

3aoanue. llpoBeauTe cepUI0 HSKCHEPUMEHTOB IO 3aMKHCH  OCIUILIOIPAMM
U CIIEKTPOB TJIACHBIX 3BYKOB OJHOW YacTOThl. ONUIINTE OCHOBHBIC OTINYMS
B OCHMJUIOrpaMMax JUIs pa3HbIX TJIacHBIX 3BYKOB. OTBEThTE HA BOMPOC, JOCTATOUHO
JIU 11 ONUCAHUs KaKOT0-JIM00 3ByYaHUs! OJTHOM JIUIIb CIIEKTPOrpPaMMBbl?

Obopyoosanue. IlepcoHanbHBI KOMIIBIOTEp C MUKPO(POHOM HIU CMapTHOH
C IIPElyCTaHOBJICHHBIM MTPOTPAMMHBIM 00ECIICYECHUEM.

Kpamkoe  onucanue pewenus. IlpoBoguTcsi cepust  SKCIEPUMEHTOB
O MOJYYEHUIO OCLHMJUIOTPAaMM M CIEKTPOB TIJIACHBIX 3BYKOB OJIHOM YacTOTHI.
[IpoBoauTCS CpaBHUTENBHBIN U KAYECTBEHHBIN aHAJIN3 OCIIMJIJIONPAMM U CIIEKTPOB.

Onucanue cxodicei pabomuvl npaxmuxkyma: MeXIyHapoaHas OJUMITHAAA
no skcnepuMmeHrtaiabHol ¢usuke 2017 r., 3a7aua «AKYCTUYECKHE PE30HATOPBI»,

gacTth No 1.

3ansrue 10. CTosiune MexaHUYeCKHE BOJTHbBI

Jekuyua «Ctossurie MexaHU4ecKue BOJHBDY. OOCYXKIaeTcsi MEXaHUKa CTOSYUX
BOJIH B OJHOMEpHOW cpene. PaccMaTpuBarOTCs TpUMEpPHl PAa3IMYHBIX TPAHUIHBIX
YCJIOBUH.

Ipakmukym

3aoanue. Tlonyiite B mpoOUpKy Tak, yToObI OHA Hayana 3By4aTh. [IpoBemute
U3MEpPEHUE 3aBUCUMOCTH YaCTOThI OCHOBHOTO TOHA U IMEPBOT0 00€PTOHA BO3IYITHOTO
cToyiba B MPOOUPKE OT BBICOTHI ATOTO CTOJOA. ISl M3MEHEHHsI JUIMHBI BO3IYIITHOTO
cToJI0a 3amoHsITe MPoOUpKyY BoAoM. Onpeaenure CKOpoCTh 3ByKa B BO3/IyXe€.

Obopyoosanue. TlepcoHaNbHBIN KOMMBIOTEP ¢ MUKPOGOHOM WM CMapThOH
C TIPEIyCTaHOBJICHHBIM MTPOTPAMMHBIM OOECTICUeHHEM, MPOOHpPKa, BOJIa, JIMHEHUKA.

Kpamxoe  onucanue pewenus. IlpoBonurcsa  cepusi  IKCIEPUMEHTOB
0 M3MEPEHUI0 aKyCTHYECKOTO CIEKTpa 3BydYaHHS TPOOMPKH, BO3HUKAIOIIETO
Ip¥ BAYBaHWM B Hee Bo3ayxa. CTpOWTCS JIMHEApWU30BAHHBIA T'papUK 3aBHCHMOCTH
9acTOTHl OCHOBHOTO TOHAa U TIEPBOTO OOEPTOHA OT BBICOTHI BO3IYIIHOTO
crtonba B mpobupke. Ilo TOSydeHHBIM MaHHBIM OMPENENSETCS CKOPOCTh 3BYyKa
B BO3JIyXE.

Onucanue cxodcei pabomuvl npaxmuxkyma: MexayHapoaHas OJUMIINAAA
no 3KcrnepuMeHTanbHOM ¢u3uke 2017 r., 3amadya «AKYCTHYECKHE PE30HATOPHI»,
yacTh Ne 2.
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3ansaTue 11. U3mepenue nokasareJisi pejioMJIeHHUS CTEKJIA

Ilpakmukym Ne 1

3aoanue. Onpenenure Moka3aTesb NPETOMICHUS CTEKJITHHOMN IJIAaCTHHBI.

Obopyoosanue. IlpeameTHOE CTEKII0, MUUIMMETPOBKA, Ja3epHas YKa3ka,
JUHEHKH, MTATUBBI C TATKOW U My(TOMH.

Kpamxoe  onucanue  pewenus. IlpoBoautcsi cepus  SKCHEPUMEHTOB
[0 U3YYEHUIO TIEpEHAIpaBIICHUs Jiyda CBETa, MaJaloIlero Ha OOKOBYIO MOBEPXHOCTh
NPEIMETHOTO CTEeKJa, B 3aBUCHMOCTH OT BBIOPAHHOIO yIia majeHusi. Boeruucnsercs
MoKa3aTesib MPEJIOMIICHUSI MaTepralia MIaCTUHBI.

Onucanue cxooiceti pabomwsi npaxmuxyma: MexIyHapoaHas OJMMIINAIA
no osKcrepuMmeHTanbHOW ¢usnke 2021 r., 3amaua «OTpakeHue, NPETOMIICHHE
U IIPOMYCKaHUE», MTyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onipenenute ¢ MaKCUMaIbHOM TOYHOCTBIO TIOKA3aTelNb MPEIOMIICHUS
Martepualia Mpu3Msbl.

Obopyoosanue. llpusma, nazepHasi ykaszka, TpPaHCIIOPTHP, IITATUBBIL.

Kpamkoe onucanue pewenus. 1IpoBoguTCsT ONBIT 1O  U3MEPEHUIO
MUHHMAJIbHOTO yTIJIa OTKJIIOHEHHS JIA3€pHOTO Jydya TPEYTrOJbHOW PaBHOCTOPOHHEN
npusMmoil. Ilo moJlydeHHOMY 3HAYEHUIO yrja pacCUMTHIBAETCS IOKAa3aTellb

IMPCIIOMIICHHS ITPHU3MBEIL.

3ansTue 12. [loiHOe BHYyTPpEeHHEE OTPaKeHHE

Jexkuyua «IIpumenenue »>@dekra TMOJHOrO0 BHYTPEHHETO  OTPAKEHUS
B m3MepeHusix». OO0cyxmaercs 3¢GGEKT TMOJHOTO0 BHYTPEHHETO OTPaKEHUS.
OnuchIBalOTCST TPUEMBbI TI0 HKCIONB30BAaHUIO ASTOro 3(deKTa Mpu MPOBEACHUH
ONTUYECKUX U3MEPEHUM.

Ilpakmukym

3aodanue. OnpenenuTe Moka3areib NPeIOMIECHUS MaTeprala MPU3MBbl.

Obopyoosanue. CTEKIsTHHAs IPU3Ma, JIa3epHas yKa3Ka, JTMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoauTcsi onbIT no Habm0aeHUIO 3¢ deKTa
MOJIHOTO BHYTPEHHETO OTPAXKEHUSI CBETa, KOTOPBIM pacmpoCTpaHsSeTcs B IMpHU3ME.
W3mepsitoTcss  mapaMmeTpbl, TpU  KOTOpBIX nocturaetcss dddexrt. Breramcnsercs
MOKa3aTelib MPEeJIOMJICHUSI MaTepHralla MPU3MBbI.

Onucanue cxodcei pabomuvl npaxmuxkyma: MexayHapoaHas OJMMIIHAAA

10 dKcrepuMeHTanbHoM pusuke 2021 1., 3amaaya «Jlucnepeus», myHkT Ne 1 [16].
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3anusaTue 13. IIpoBepka ¢Qopmyabl TOHKOH JHH3BI C TOMONIBIO MeTOaA
napajjiakca, NpPMMEHEHHOT 0 JIJIs1 ONpeaeTeHus MOJI0KEeHHs N300PasKeHusl

Ilpakmukym

3adanue. Onpenenure ¢ MaKCHMaIbHOW TOYHOCTHIO (DOKYCHOE PACCTOSHHE
coOuparomei JTHH3HI.

Obopyoosanue. Cobuparoniasi 1MH3a, ONTHYECKask CKaMbs (JTUOO MEpHas JICHTa
Y KpEeIUICHHE JIJIS JIMH3BI), TBE UTJIBI OT IIMPHUIIA (CO CTOYCHHBIM OCTPUEM ), TUTACTHIIVH,
TOYEYHBIN NCTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxmaeTcs W JAeMOHCTpUpYyeTcs d(PdexT
napaakca. M3ydeHHbt 3¢h@dEKT ucnoib3yercs s ONpeNesieHUs IOJI0KEHUs
M300paKCHMsS] UCTOYHMKA CBETA C MO CBETUMOCTBIO, TIOJIYYCHHOTO C MTOMOIIBIO
coOuparomieid TuH3bI. [0 HECKOJIBKUM OIBITAM PacCUUTHIBAETCS (POKYCHOE

PACCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenue GoKyCHOTro paccTosiHUS paccenBaroeii JUH3bI

Ipakmukym

3aoanue. Ompenenure ¢ MaKCUMAJIbHOM TOYHOCTHIO (DOKYCHOE PACCTOSHHE
pacCeHnBarOIEH JIUH3BI.

Obopydosanue. PacceuBaromasi JMH3a, coOWparolas JMH3a, OINTUYECKas
CKaMbsl (JTUOO MepHas JICHTa W KPEIUICHUS IS JMH3), JIMCT KapTOHA, HOXKHUIIBI,
TOYCUYHBIN HCTOYHUK CBETA.

Kpamxoe onucanue pewenus. OOCyXnar0Tcsi TprueMbl U3MepeHus: (POKyCHOTo
pacCTOsIHUSI ~ pacceuBaromie JmH3bL.  [IpOBOAWTCS  OMBIT 1O  MOMYYEHUIO
JEHCTBUTETHLHOTO H300paKCHUS B PACCCUBAIOIICH JIMH3E ITyTEM CO3/IaHHSI C TIOMOIIBIO
coOuparomeli  JIMH3BI MHHUMOTO WMCTOYHWKA JUIS  PACCEHBAIOMICH  JIMH3BI.
Tak)ke TPOBOIUTCA OMBIT IO HAONIOACHHUIO PACXOSIIETOCS CBETOBOTO ITy4Ka,
00pa30BaHHOTO CBETOM, W3JIYYCHHBIM TOYCYHBIM HCTOYHHKOM U TIPOIICAIINAM
4yepe3 pacCcerBarollyl0 JIMH3Y, Ha KOTOPYIO HakieeHa nuadparma. I[lo pesynbraram
MOJIYYCHHBIX JKCIICPUMEHTOB PAaCCUMTHIBACTCS OMNTHYECKAs CHJIA pPacCEHBAIOIEH
JIMH3BI.

Onucanue cxooiceit pabomsr npakmukyma: [8], rmaBa Ne 5, maGoparopHas
pabota Ne 12.
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3ansaTue 15. Onpenesnenne JIMHBI BOJHBI Ja3€PHOI0 U3JIy4YeHHS C MOMOIIbLIO
cxembl FOHra

IHpakmuxym

3aoanue. llpugymaiiTe -HKCIEPUMEHTAJIBHYI0 YCTAHOBKY, IO3BOJISIONIYIO
HaOmoAaTh WHTEPQEPEHIIMOHHYIO KAapTUHY OT CBETOBOTO W3IIYYCHHS Jazepa.
Onpenenute JIMHY BOJIHBI U3JIyYEHUS JTA3€PHOU YKA3KH.

Obopyodosanue. JlazepHas yka3ka, HUTKa, (pobra, OyJaaBKH, IKpaH, pyJeTKa.

Kpamxoe onucanue pewenus. JIByMs CBSI3aHHBIMH HHUTKOW OyJaBKaMu
MPOKAJILIBAIOTCS JIBA OJIM3KOPACIOJIOKEHHBIX OTBEPCTHS B aJIOMUHUEBOM MUIIEBOM
¢ounbre. [lomydeHHBIE OTBEPCTHS OCBEIIAIOTCS JIa3epHBIM My4ykoM. B mpormeamem
cBeTe HaOmoaeTcst uHTepdepeHIimonHas kapTusa. [1o paccTosHHUIO MEX Ty MTOJI0CaMU
UHTEP(PEPEHIIMOHHON KApTUHBI M PACCTOSHUIO MEXIYy OTBEpCTUSIMH B (OJbre
paccuuThIBACTCS JJIMHA BOJIHBI CBETA B JJA3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  NpaKmukyma:  3aKIOYUTEIBHBIA  ATal
BCEPOCCUMCKON OMMIUA bl KOJIHHUKOB Mo pusuke 2000 r., 11 kiacc, 3amayua No 1.

3ansaTue 16. U3yueHue cnekrTpa cBeTa pa3jiMYHbIX HCTOYHUKOB C IMOMOIIBIO
AU(PPAKIHOHHOMN PelIeTKH
Ilpakmukym
3aoanue. ITpunymaiite, coOepuTe M ONMUIIUTE IKCIIEPUMEHTAIBHYIO YCTAHOBKY,
NIO3BOJISFOLYFO TTOJYYHUTh ONTHUYECKHUI CIEKTP U3TYUYEHUS CBETA Pa3IMYHbIX UICTOYHHUKOB.
[IpoBeauTe uccie10BaHNE CIIEKTPOB MPEIOKEHHBIX BAM HCTOYHUKOB CBETA.
Obopyoosanue. JludpakiimonHas pemieTka, GoHaph ¢ JaMrol HakaIuBaHUA,
CBETOAMOAHBIN (poHaph, ra3opaspsiiHas JJaMIIouKa, 9KpaH, Auadparma, MepHas JeHTa.
Kpamkoe  onucanue  pewenus. 1lpoBoguTcsi cepusi  IKCIEPUMEHTOB
Mo HAOJIOJEHUIO ONTHYECKHX CIEKTPOB H3JIyUYE€HHS HCTOYHMKOB CBETa pPa3HOM
npupoabl. [TpoBoaUTCS CpaBHUTENBHBINA U KOJTUYECTBEHHBIN aHAIU3 3TUX CHEKTPOB.
Onucanue cxooxcei pabomuvl npaxmuxkyma: MexayHapoaHas OJMMIINAAA
1o 3kcnepuMeHTabHOM (usuke 2018 r., 3agaua «CriexTpy.

3ansaTue 1/. UccienoBaHue 3aBUCUMOCTH HHTEHCHBHOCTH CBEUEHHUS CBETOAMOAA
0T CIWJIbI POTEKAIONIET0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. VI3MepbTe 3aBUCHMOCTh HMHTEHCHBHOCTH CBEUEHMS CBETOIMOMA
OT CWJbl MNPOTEKAIOIIEr0 4epe3 Hero Toka. OmnpeaenuTe XapakTep H3MEPEHHOMN

3aBUCUMOCTH.
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Obopyoosanue. (CBeTonuOJ, JIOKCMETp (WM cMapTGOH C AATYUMKOM
OCBEIIIEHHOCTH), J1abopaTOpHbIN OJIOK muTaHus (Wiau JBe Oatapeiiku AA, peocrtar
U MYJIBTHMETP ), COCTUHUTENBHBIE TIPOBOIA.

Kpamkoe onucanue pewenusi. ITIpoBOAWTCS OKCIEPUMEHT TIO TPSIMOMY
U3MEPCHHUIO 3aBUCHUMOCTH WMHTEHCUBHOCTH W3JIYYCHHS CBETOAMOAA OT CHIIBI
npoTeKaroniero 4epe3 Hero Toka. CTpouTcs rpauk MOTYYEHHOM 3aBUCHUMOCTH.

Ol'[peI[eJISICTC}I XapaKTCpP 3aBUCUMOCTH.

3ansaTne 18. HaOawonenne wu30MpaTeJbHOCTH BHYTpPeHHero ¢oro3dgdekra
K JJINHE BOJIHBI CBeTa

Ilpakmukym

3aoanue. Y CTaHOBUTE JIBa CBETO/IMO/IA IPYT HAMIPOTUB Apyra. 3yuuTe siBiaeHue
BO3HUKHOBEHHUSI (OTOTOKAa B oOCBemaeMoM cBeTonuozae. Jiusi »Toro wusMepnTe
3aBUCUMOCTh CHJIBI (DOTOTOKA OT HAMpPSHKEHUS] HA CBETOIMO/IE, BBHIMOIHSIONIEM POJIb
UCTOYHUKA cBeTa. I[loBTOpUTE OMNBIT, NPUMEHSAS B KA4E€CTBE HCTOYHHKOB CBETa
CBETOJIMOABI, JAIOIIME CBET C pPa3HbIMM JJIMHAMHU BOJH. Ormpenenure YCIOBUS,
IIPY KOTOPBIX B OCBEIIAEMOM CBETOJIMO/I€ BOSHUKAET (DOTOTOK.

Obopyodosanue. Tpu mapbl CBETOAUOJOB Pa3HBIX IIBETOB (KpacHBIE, 3€JICHbIC
U CUHUE), OJIOK MUTAHUS CBETOIUOA-OCBETUTEIIS, MYJIbTUMETD.

Kpamxoe onucanue pewenus. JIBa cBETOAMOJa YCTaHABJIMBAKOTCS HAPOTUB
apyr apyra. Yepe3 OOWH CBETOAMOJ NPOMYCKAETCA TOK OT MCTOYHHUKA MUTAHMUS.
N3ydaercss sBieHHME BO3HUKHOBEHUS (OTOTOKA BO BTOPOM  CBETOJUOJIE.
OGHapyxuBaercsi, 4To (OTOTOK BO BTOPOM CBETOAMOJEC BO3HUKAET TOJIBKO
MIPA OCBEUIEHUM €T0 CBETOAMOJOM C JJIMHOW BOJIHBI, MEHBIIEH WJIM PABHOW JJIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEIIAEMbI CBETOIUO/I.

Onucanue cxooiceti pabomwvl npakmuxkyma: MexayHapoAaHas OJMMIHAAA

1o sKcnepumeHTaabHol Gusuke 2020 r., 3a1aua «Onromnapa» [17].
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IUVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOYHO¥
JNESITEJBHOCTHU «OCHOBBI ®U3NYECKOI'O DKCIIEPUMEHTA
(PM3UKO-MATEMATUYECKHI TIPODPWUIID)»

JIMUHOCTHBIE PE3YJIbTATHBI

B cgpepe epasicoanckoeo socnumanus:

TOTOBHOCTh BECTH COBMECTHYIO NIEATEILHOCTh B MHTEPECAX TPakIaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

yMEHHUE B3aUMOJICHCTBOBATh C COLUAILHBIMU WHCTUTYTaMHU B COOTBETCTBUU
C UX (PYHKIIUSIMU U HA3HAYCHUEM.

B chepe nampuomuuecxkoeo eocnumarus:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIICHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIKECHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH.

B cgpepe oyxosno-npascmeennozo éocnumanus:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh  OIIEHMBAaTh  CHUTyallMl0 U NPUHUMATh  OCO3HAHHBIC
pEIICHHs, OPHEHTHUPYSACh Ha MOpPAJIbHO-HPABCTBCHHBIE HOPMBI W  IIEHHOCTH,
B TOM YHCJIE B ACATEIBHOCTH YUCHOTO;

OCO3HaHME JTMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHNBOTO OYAYIIIETO.

B cpepe scmemuuecxkoeo socnumanus:

ACTETUYECKOEC OTHOIICHUE K MHUPY, BKIIFOYAs ICTETUKY HAYYHOT'O TBOPYECTBA,
npHUCYIIEro (GU3NIECKON HayKe.

B cghepe mpyoosoeco socnumanus:

UHTEpEC K pasIuyHbiM  cdepaMm  MpoPEeCcCHOHATBHON  JesATEIbHOCTH,
B TOM YHCJIE CBSI3AHHBIM C (DM3UKON M TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaymeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOpPa30BaHHUIO B OOJACTH
(GHU3MKY HA IPOTSHKEHUN BCEH JKU3HH.

B cgpepe sxonoeuueckozo éocnumanusi:

c(hOpMUPOBAHHOCTh  IKOJIOTUYECKOW KYJIbTYPhI, OCO3HAHHME TJI00ATHHOTO
XapaKkTepa dSKOJOTUYECKUX TIPOOIIeM;

IUTAHUPOBAHUE U OCYIIECTBICHHE IEUCTBUI B OKPY’KaIOIIEH cpeie Ha OCHOBE
3HAHMS 11eJIeH YCTOMYMBOrO Pa3BUTHS YEJIOBEUYECTBA;

paCHIMPEHHE OTBITA AEATETLHOCTH YKOJIOTHYECKON HAMTPABICHHOCTH HA OCHOBE

MMEIOIIMXCS 3HAHUM T10 (1)I/IBI/IKC.
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B cgpepe yennocmu nayunozo nosnanus:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKH;

OCO3HaHWE IIEHHOCTU HAay4YHOW JeATeIbHOCTH, TOTOBHOCTh B IMpOIlECcCe
M3y4eHUs (U3UKH OCYIIECTBISITH MPOCKTHYIO M HCCIEIOBATENIbCKYIO JEATEIbHOCTD

HHINBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATDBI
Ilo3naBaTe/ibHbIe YHMBEPCAJbHbIC Y4eOHbIE 1eiiCTBUS:

ba3oBble jiornyeckue AeicTBUA:

CaMOCTOSITENIbHO  (OpMYIMpOBaTH U aAKTyaJIM3HpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEATEIbHOCTH, 3aJaBaTh MAapaMeTpbl W KPUTEPUH HX
JNOCTHKCHMS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B PACCMATPUBAEMBIX (PU3UYECKHUX
SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHs] MPOOJIEMbI C YUETOM aHAJIM3a UMEIOIIHUXCS
MAaTEPUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJIIM, OLIEHUBATh PUCKU NOCIENCTBUN AEATEIIbHOCTH;

KOOPJIMHUPOBATH M BBHITIOIHATH pabOTy B YCIOBUAX PEaTbHOTO, BUPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIJICHHUC ITPH PCIICHNUH )KU3HCHHBIX HpO6.]'IeM.

Bba3oBble ucciegoBarebcKkue AeiicTBHUA:

BJIa/IeTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBHIMH TOHSITUSIMH W METOJaMU
duznyecKoil HayKu;

BJIa/IETh HABBIKAMH Y4EOHO-HCCIIEAOBATEIbCKOM M MPOEKTHOM AesTeNbHOCTU
B 00JacTy (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY IOHUCKY
METOJIOB pelIeHHs] 3adad (U3MYECKOTO COJEp)KaHUs, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIaJ€Th BUJAMH  JEATEJIBHOCTH IO  TOJYYEHHI0 HOBOTO  3HAHUS,
€ro HHTEpIpeTaIiy, MpeoOpa3oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYyallUsX, B TOM YHCJIE IIPH CO3aHUU YUeOHBIX MPOEKTOB B 0071aCcTH (PU3UKU;

BBISBIISAITh IIPUYMHHO-CJIC/ICTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEeIICHUs, HAXOAUTh apIyMEHTHI IS 1I0Ka3aTeIbCTBA CBOMX

YTBEPKJICHUM, 33]1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;
27



aHAJIM3UPOBATh TOJMYyYEHHBIE B XOAE PpELICHUS 3aJaud  pPe3yJbTaThl,
KPUTUYECKH OLEHUBATh MX JOCTOBEPHOCTH, NMPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJadyd B 00pPa30BaTEIHLHON
JESITeIbHOCTH, B TOM YHCJIE TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM, OLIEHUBAThH IPHOOPETEHHBIH OTIBIT;

YyMEThb MEPEHOCUTh 3HAHHA N0 (U3MKE B MPAKTUYECKYIO 00IacTh
KU3HECSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HJIEH, MPEJyIaraTh OPUTMHAIbHbBIE TIOJXOAbl U PELICHMS;

CTaBHUTDb HpO6J’ICMBI " 3a1a49M, OJOITYCKaromue aJlbTCPHATHUBHBLIC PCILICHUS.

Pabora ¢ nunpopmanueii:

BIIQJICTh HAaBBIKAMHU TIOJYYeHHUS HWH(POpMAIu (PU3NIECKOTO COACPIKAHMS
U3 HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IOUCK, aHAIIU3,
CUCTEMATH3AlMI0 W HWHTEpHpeTanui0 WHGOPMAIMK Pa3IUYHbIX BUAOB U (HopM
MIPEICTABIICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(POPMAITUH;

UCIIOJIb30BaTh  CpeACTBa  MH(GOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PENICHWH KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX W OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOJIIOJICHUEM TPeOOBAaHUN SPrOHOMHUKH, TEXHUKU 0€30MacHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M JITUYECKUX HOPM, HOPM HUHOOPMAIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PUIUYECKOTO COJICPKAHUS B PA3IUUHBIX (hopMaTax ¢ y4ETOM
Ha3HaueHWs MHGOPMAIMKM U IIeJIEBOM ayJUTOPHHU, BHIOUpAs ONTHUMAIbHYIO (hopmy

MMPpEACTABJICHUA U BU3YyaJIU3alluu.

KoMmyHukaTUBHBIE YHHBEPCAJIbHbIe YUeOHbIE eiiCTBUS:

OCYIIIECTBJISITH OOIIEHKE BO BHEYPOUHO JEATEIILHOCTH;

pacno3HaBaTh NPEANOCHUIKN KOHMIUKTHBIX CUTYAIi U CMSITYaTh KOH(IJIUKTHI;

Pa3BEepHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIh30BAaHUEM
SI3LIKOBBIX CPE/ICTB;

NOHMMAaTh W HMCIIOJH30BaTh MPEHMYIIECTBA KOMAHAHOW M WHIMBUIYaJTbHON
paboTHI;

BBIOMPATh TEMATUKY M METOIbl COBMECTHBIX NEUCTBHM C Y4ETOM OOIIHX

HHTCPCCOB U BO3MOXKHOCTEH KaXXa01ro 4Jjc€Ha KOJIJICKTHBA,
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MPUHUMATD 1enu COBMECTHOI JESITENIbHOCTH, OpraHU30BBIBATH
U KOOPAMHUPOBATH NEHCTBHA MO €€ JIOCTHM)KCHHUIO: COCTAaBIATh IUIAH JCHCTBUH,
pacmpeneniarTb pojd C Yy4eTOM MHEHHMHA YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXI0TO yYaCTHUKA KOMaHIbI B OOIIUii
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTb HOBBIE TIPOCKTHI, OLIEHUBATh HJIEHM C TIO3MIUU HOBH3HBI,
OpPUTHHAILHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHYECKOE TIOBEJIECHHE B PA3TMYHBIX

CUTyalnuAaAx, IPOABJIATL TBOPUCCTBO U B006pa)KeHI/I€, OBITh NHHUIIHMAaTUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE YUeOHbIE 1eiCTBHS:

Camoopranm3amnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IMO3HABATEIIbHYIO JESATEIBHOCTh B 00JIACTH
(U3KKH, BBISBISATH TPOOJIEMbI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSTEIIEHO COCTABJIATH IUIaH PEIICHUS PACUCTHBIX U KAYECTBEHHBIX 3a71a4,
IUTAaH BBITIOJIHEHUS TPAKTUYECKOWM pPabOThl C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHU;

JIaBaTh OIICHKY HOBBIM CHUTYAITHsIM;

pacmmpsaTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TMPEATIOYTECHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTH €ro, Oparb Ha cels
OTBETCTBEHHOCTH 3a peleHue;

OIICHUBATH TPUOOPETECHHBIN OIIBIT;

CIIoco0CTBOBATH (POPMUPOBAHUIO U TTPOSIBICHUIO dPYIUIIUU B 00J1aCTH (PU3HKH,

MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTE/VIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YILTATOB LEIISM;

BJIa/IeTh HABBIKAMHU [TO3HABATENILHON pe(IIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MIPUEMbI PEQIIEKCUM AJI1 OLEHKU CUTYyallMH, BbIOOpa BEPHOIO
peLIeHNS;

yMETb  OLEHUBAaTb PUCKA U  CBOEBPEMEHHO  IIPUHUMAThb  PELICHUSA
10 UX CHWKECHUIO;
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IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IIPM aHaIU3€ pPE3yJIbTaTOB
NEeATEINbHOCTH;

MIPUHUMATH ce0s1, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

[IPUHUMAaTb MOTHMBBI M aApPryMEHThl JPYIMX I[PH aHAJIU3E pe3yJIbTaToOB
NEATENBHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKH.

HPEAMETHBIE PE3YJIBTATBI

K xonny 10 kracca oOGyuaromuiicst HAy4UTCS:

MMOHUMAaTh 3HAYEHUE OINUCATEIBHON, CUCTEMATU3UPYIOLIEH, OOBICHUTEIHLHOU
U IPOrHOCTUYECKONW (PYHKIMHA (PU3NYECKOW TEOpUM — MEXaHUKH, MOJIEKYJSPHOM
GU3NMKK HW TEPMOJMHAMUKH, POJIb (PU3NYECKOW TEOopuu B (HOPMUPOBAHHUH
MPEACTABICHUN O (PU3NUUECKON KapTHHE MHPA;

paznuyaTh YCJIOBUS NPUMEHMMOCTH HM3YyYEHHBIX MOJENEed (PU3NYECKHX Tell
Y TIPOIIECCOB (SIBJICHUM);

pa3znuyaTh ycloBUsA  (IFpaHULbI, O00JacTH) MNPUMEHUMOCTH HW3YYEHHBIX
¢u3HUecKX 3aKOHOB, MOHUMATh BCEOOMIMI XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD HCITOJIB30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBICHATH MEXaHUUYECKHE, TEIJIOBbIE, JJIEKTPUUYECKUE
IOPOLECCHl U SIBJICHUS, HWCIIOJIb3Ysl OCHOBHBIE IOJIOXKEHUS W 3aKOHBI MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOH TEOPHH, MOJIEKYJISIPHOU (U3MKUM U TEPMOIAUHAMUKH,
AJIEKTPOMHAMUKY;

aHAJIM3UPOBATh M OOBIACHATH (U3NYECKUE SIBJICHUS, HCIOJIb3ys OCHOBHbBIC
MOJIOKEHUS U (PU3UUECKUE 3aKOHBI;

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, HCHOJIb3Ys] HEOOXOIUMBIE
BEJIMYMHBI,

OOBSACHATH OCOOCHHOCTH TMPOTEKAHUS HU3y4YaeMbIX (U3NYECKUX SBICHUM;

POBOJIUTH HUCCIETOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKOU BEIUYUHBI
OT JPYrol ¢ HUCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUN, MPU 3TOM KOHCTPYUPOBAThH
YCTAaHOBKY, (DUKCUPOBATh pPE3YJNbTAaThl MOJYYEHHOH 3aBUCUMOCTH (PU3NYECKHUX
BEJIMUYMH B BUJI€ TPAUKOB C yU€TOM a0COJIFOTHBIX OTPELIHOCTEN U3MEPEHUH, AeTaTh
BBIBO/IbI IO pE3yJIbTaTaM UCCIEeI0BAHMUS;

IPOBOJUTH KOCBEHHBIE U3MEpPEHUS (QU3HUUECKUX BEJIUYMH, IPU ITOM BbIOUpATH
ONTHUMAJIbHBI METOJ, W3MEpPEHHs, OLEHUBATh AaOCOJIOTHBIE U OTHOCHUTEJIbHBIC

IMOrp€IHOCTHU IPAMBIX U KOCBCHHBIX HBMCpeHHﬁ;
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MIPOBOJIUTH OIBITHI MO MPOBEPKE NPEIJIOKEHHOM THUIIOTE3bl: IJIAHUPOBAThH
AKCIIEPUMEHT,  COOMpaTh  AKCHEPUMEHTAIbHYIO  YCTAaHOBKY, aHAaJU3UPOBATH
NOJIYYEHHBIE PE3YIBTATHI U JAENATh BBIBOJ O CTATYCE MPEII0KEHHON TUIIOTE3BI;

coOmo/iaTh MpaBuiia O€30MACHOr0 TpyAa MpU MPOBEACHUM HCCIIEAOBAHUM
B paMKax  TpakTHKyMa ¥  y4eOHO-HMCCJIENOBATEIIbCKOW  JIEATEeIbHOCTH
C HCTIOIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYIOBAHUS;

peraTh pacyeTHBIC 3a/1a4 C SBHO 3aJIaHHOW M HESIBHO 3aJIaHHOU (hM3UYECKOM
MOJIENIbIO: Ha OCHOBAaHMM aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (HHU3MUECKOM
MOJIENM, OTBEYaollell TpeOOBaHUSAM 3aJaud, NPUMEHATH (OPMYJIbI, 3AKOHBI,
3aKOHOMEPHOCTH H TOCTyJdaTbl (PU3MYECKUX TEOpUW MpPHU  HUCHOJIb30BAHUU
MAaTEMaTUYECKUX METOJOB pEIIEHUs 3ahad, IMPOBOJUTH pacyeThl Ha OCHOBAHMH
MMEIOIINXCA JaHHBIX, AHAJW3UPOBATh pPE3yJbTaThl W KOPPEKTHUPOBATH METOJbI
pPELIEHUS C YYETOM IOJIYUYEHHBIX PE3YJIBTATOB;

peniaTh KayeCTBEHHBIE 33/a4d, TpeOyroue NPUMEHEHHsS] 3HAaHUW U3 Pa3HbIX
pa3zenoB Kypca (UM3HKW, a TaKKe HWHTErpaluyd 3HAaHUU W3 JAPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LMKJIA: BBICTPAMBATh JIOTUYECKYIO IIENOYKY PaACCYXICHUM
C OMOPOW Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PUBUUYECKUE SIBICHMUS;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JIsl OOBSICHEHUS! OCHOBHBIX MPUHLIUIOB
paboOThI U3MEPUTENBHBIX TPUOOPOB;

aHaJIM3UPOBaTh U OLIEHWBATh IOCJEACTBUS OBITOBOM M IMPOU3BOJCTBEHHOU
JESITEIbBHOCTH 4YEJIOBEKa, CBA3AHHOM C (U3UYECKUMHU TNpolecCaMM, C MO3UIHI
AKOJIOTUYECKOMN 0e30MacHOCTH, MPEICTABICHUM 0 palMoOHAIbHOM
MPUPOJONOIb30BAHUM, a TaKK€ PAa3yMHOM HCIONb30BAaHUU JOCTHKEHUW HayKd
Y TEXHOJIOTHH JJIsl TAIbHEHIIIETO Pa3BUTHS YEJI0BEUECKOro OOIIeCTBa;

OPUMEHSTh Pa3IMYHbIEe CMOcoObl paboThl ¢ HHPOpManuend (U3NUECKOro
COJIEp’KaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOIHH,
IpU 3TOM HCIOIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUM ISl TTOMCKA,
nepepaboTKh W TPEABSABICHUS Y4EOHOW W HAYYHO-TIOMYJISIPHOW WHGOpMAIIHH,
CTPYKTYPUPOBAaHUS M HHTEpIpEeTalnu WHGPOPMAIUHU, MOJYUYEHHOM U3 pPa3IMYHbBIX
UCTOYHUKOB, KPUTUYECKHU aHAIU3UPOBATh MOIyYaeMyr0 MH(POPMAILIMIO U OLICHUBATH
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWW, TAK U Ha OCHOBE aHAJIM3a
UCTOYHHKA UH(POPMALINH;

MPOSIBJISITh OPTAaHU3ALMOHHBIE W TO3HABATEIbHBIE YMEHUS CaMOCTOATEIBHOIO
OpUOOpPETeHUs] HOBBIX 3HAHWM B MPOLIECCE BBIMOIHEHUS MPOEKTHBIX U y4eOHO-
UCCJIeI0BATENBCKUX PadoT;
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paboTaTh B TpYIIE C HCIOJIHEHUEM pAa3JIUYHBIX COLHUANBHBIX POJEH;
MPOSIBJISATh MOTHBAUMI0 K OyAymed mNnpopecCHOHAIIBHON AEsSTENbHOCTU

I10 CIICTIHUAJIBHOCTAM (1)I/I3I/IKO-TCXHI/ILI€CKOFO HpO(i)I/IJIH.

K xonny 11 knacca obyqaromuiics HAyduTCs:

NOHUMATh POJb (PU3UKU B IKOHOMHUYECKOM, TEXHOJOTUYECKOH, COLMATIbHOMN
U 3TUYECKOU cepax AesITeIbHOCTH YeI0BEKa, POJb U MECTO (PU3UKH B COBPEMEHHOM
HAYYHOW KapTUHE MHPA, 3HAYECHHE OIUCATEIbHOW, CHCTEMATU3HPYIOLIEH,
OOBACHUTENILHOM M TNPOTHOCTUYECKOM (YHKIMI (PU3HYECKOW TEOpHH, POJib
(usnueckoil Teopuu B (HGOPMUPOBAHUU MPECTABICHUN O (PU3HMUECKOW KapTHHE MUPA,
MeCTO (PU3MYECKON KapTUHBI MHpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX [IPEJCTABICHUI O IPUPOLE;

pa3nauyaTh yCIOBUS NPUMEHHMOCTH H3yYEHHBIX Mojesied (U3HUECKUX Tel
Y TIPOIIECCOB (SIBJICHUM);

pasznuyaTh yclIoOBUs  (IpaHULbl, O00JacTH) MNPUMEHUMOCTH HW3YYEHHBIX
¢u3nUecKX 3aKOHOB, MOHUMATh BCEOOMIMI XapakTep (QPyHIaMEHTaTbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTbh UCIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH HJIEKTPOMArHUTHBIE, KBAHTOBBIE MPOLECCHI
M SIBJICHUSA, HCIOJIb3ysl OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBI DJIEKTPOJAMHAMHUKHU
Y KBaHTOBOM (DU3UKU;

OMKCHIBATH U3YUECHHbIE (PU3NUECKHE TPOLECCHI U SIBICHUS;

OOBSICHATH OCOOEHHOCTH NPOTEKAaHUs HM3YUYEHHBIX (U3NYECKUX SBIICHUMH;

MPOBOJUTh  HCCIEJOBAaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEIMYMH
C HCHOJB30BAHMEM IMPSMBIX W3MEPEHHI, NMPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3yJbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUIC
rpa@uKkoB ¢ y4yeToM aOCONIOTHBIX MOTPEIIHOCTEH HW3MEPEHMM, JenaTh BBIBOJIBI
10 pe3yibTaTaM HCCIIeIOBAHUS;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEJIUYUH, IIPU 3TOM BbIOUPAThH
ONTHUMAJbHBIA METOJI W3MEpPEHUs, OLEHUBATh aOCONIOTHBIE U OTHOCHUTEJIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTH ONBITHl MO MPOBEPKE NPEIJIOKEHHON THUIOTE3bl: IJIAHUPOBAThH
AKCIIEPUMEHT,  COOMpaTh  AKCHEPUMEHTAIbHYIO  YCTAaHOBKY, aHAJIM3UPOBATH

IMOJIYUYCHHBIC PE3YJIbTAThI N J€JIaTh BBIBOJ O CTATYCC HpCI[J'IO}KeHHOI‘/JI TUIIOTE3HbI,
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coOmoiaTh mpaBwmiia OE30MacCHOTO TpyAa TPH TMPOBEACHUHM HWCCIICIOBAHHMA
B paMKax  MpaKkTUKyMa M  y4eOHO-UCCIIEOBATEIbCKON  JI€ATEIbHOCTH
C HCTIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 00OPYIOBAHUS;

pelIaTh pacyeTHbBIE 3a/1a4i C SIBHO 3a/laHHOM U HESIBHO 33JaHHOW (PU3HYECKOU
MOJIEJIBIO;

pelaTth Ka4yeCTBEHHbIE 33/1aud, TpeOyrolre MPUMEHEHNUs 3HaHUN U3 pa3HbIX
pa3nenoB Kypca (QHU3MKHA, a TakKe HWHTETpalMd 3HAHUM U3 JPYTUX MNPEIMETOB
€CTECTBEHHO-HAYYHOI'0 I[MKJIA: BBICTpaUBaTh JIOTMUECKYIO LIETIOUKY PpacCyKICHHIM
C OIIOPOI Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHMUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS JJIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB
pabOThI U3MEPUTENBHBIX TPHUOOPOB;

aHAJIU3UPOBaTh M OIIEHUBATH MOCIEICTBUS OBITOBOM M MPOM3BOJCTBEHHOMN
NEeATEIbHOCTH YEJOBEKAa, CBSI3aHHOM C (PU3MYECKMMHU MPOLECCAMH, C TO3HIIMMA
AKOJIOTUYECKON 0€30MacHOCTH, IIPEICTABICHUM 0 palMOHAIIBHOM
MIPUPOJONOIb30BAHNH, & TaKK€ PAa3yMHOM HCIOIb30BAaHUU JOCTHKEHUW HayKd
Y TEXHOJIOTUH JIJIsl JaJIbHEHIIETO pa3BUTHUS YEIIOBEUYECKOTIO OOLIECTBA;

MPUMEHATh PA3IUYHBIE CMOCOOBI pabOThl ¢ HHPOpMauuen (HU3NIECKOrOo
COJIEp’KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH,
IpU 3TOM HCIIONb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTHH ISl TIOUCKA,
nepepabOTKU M MPEAbSABICHUS Y4eOHOW W HAyYHO-TIOMYJISIpHOW HWHGOpMAaIIIH,
CTPYKTYpUPOBAaHUS M HHTEpIpeTanuu WHGOPMalUH, IMOJYYEHHON W3 Pa3IUYHBIX
MCTOYHHUKOB, KPUTHUYECKH aHAJU3UPOBATh MOJYy4yaeMyro MH(GOPMAIMIO U OLEHUBATH
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE aHajIu3a
UCTOYHUKA HH(POPMAIIHH;

NOPOSBIISITH OPraHU3AIIMOHHBIE M TO3HABATENIbHbBIE YMEHUSI CAaMOCTOSTEIBLHOTO
NpUOOpETEHUs] HOBBIX 3HAHUM B MPOILIECCE BHINOJHEHHUS MPOEKTHBIX M Yy4eOHO-
UCCIIEI0OBATEILCKUX paloT;

paboTatb B TIpyNNe C KCHOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH;

OpOSABIISITH MOTHUBAIMIO K Oyayuied mnpodeccHOHanbHOM eI TeIbHOCTH
MO CICIMAIBHOCTSM (PU3UKO-TEXHUYECKOTO MPOuIIs.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue
Ne KommuecTBo
pa3/ielioB U TeM
/11 4acoB
y4eOHOro mpeIMeTa
Pa3zgen 1. Mexanuka
1.1 TIlorpeumHoctu 2
B OKCTICPUMEHTE
(Jrextus)

HpOFpaMMHOG COICPIKAHUC

DKCIIEPUMEHT U TEOPHUSI B TPOLIECCE
no3HaHus npupoabl. Habmtonenue
U DKCIIEPUMEHT B (pU3UKeE.
CrniocoOb1 nu3Mepenus: GU3nIecCKux
BEITMYMH (aHAJIOTOBBIC U IIU(PPOBHIC
U3MEpUTENbHBIE PUOOPHI,
KOMITBIOTEPHBIE JaTINKOBBIC
CUCTEMBI).

ITorpemHocTy U3MepeHnit
bu3nueckrux BeIu4IrH (a0COIOTHAS
U OTHOCUTEJIbHAsA).

I'nnore3a. ®u3nyecKuii 3aK0H,

rpaHunbl €T0 IPUMCHUMOCTH

XapakTepruCTUKA ACATEILHOCTH

oOyJaronuxcs

Onepuposams NOHAMUAMU.
HaOJI0IeHNE, SKCIIEPUMEHT, TUIIOTE3a,
Teopusl, pusndeckas BeININHA,
(bu3MYeCcKuil 3aKOH, U3MEPUTEITbHBIN
npudop, U3MEpeHue, pe3ynbTaT
U3MEpEHMSI, 1IeHa ACTICHUS IIIKAIIbI
npudopa, MOrPEeuTHOCTh U3MEPEHHUSL.
IIpusooums npumepvl HaOIOICHUSI,
AKCIIEPUMEHTA, TUIIOTE3bI, TEOPUH,
bu3UeCKuX BEIUUNH, QU3HICCKUX
3aKOHOB, U3MEPUTEIHLHBIX TPHOOPOB.
Onpedensmp 1IeHy JCNECHUS IIKAIBI
npudopa, abCOIOTHYIO MOTPEIIHOCTh
PSIMOTO U3MEPEHUHI.

3namo GOpMYIBI 1T OLICHKH
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1.2

Ouenka norpenrHocTen
MPSIMBIX U KOCBEHHBIX
WU3MEPECHUN
(camocTosTeIbHAS

pabora)

Omnpezenenne NOrpeHOCTe
NPSAMBIX U3MEPEHUH 110 33/TaHHBIM
pe3ynbTaTamM U3MEpEHUN.
[IpreMbl OLIEHKH MTOTPENTHOCTEN

KOCBEHHBIX N3MEPEHUM

OTHOCHUTEIBHOMN NOTPEIIHOCTH
KOCBEHHOT'0 U3MEPEHHSI, ITpaBUiIa
OKpPYIJIEHHS a0COTIOTHBIX
IIOTPEIIHOCTEN, BBIPAKEHUE
OTHOCUTEJBHBIX MOTPEITHOCTEN

B IIPOLIEHTaX

Onepuposams NOHAMUAMU:
a0COIOTHAs MOTPEUIHOCTh U3MEPEHMS,
OTHOCHUTEJIbHAS NOTPELIHOCTD
U3MEpEHUSI.

IIpusooums npumepst TPSIMBIX

Y KOCBEHHBIX U3MEPECHUM.
Onpedensimp NOTPEITHOCTH TPSIMBIX
VU3MEPEHUN.

Hcnonvzoeamsb METO TPAHALL

JUTSL OLICHKHM a0COJTIOTHOM MOTPEIIHOCTH
PSIMOTO U3MEPEHUs, TpaBuiIa
OKpYTJIeHUs] aOCOTIOTHBIX
HorperHocTen, PopMyIIbl sl OLICHKU
OTHOCHUTEJIBHOM MTOTPENTHOCTH
KOCBEHHOT'O U3MEPEHHUSI.

Ymems OKpyTasiTh aOCOMIOTHBIE
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1.3.1 VYcpennenue
n3mepenni. CinydaniHas
MOTPEITHOCTh

(IpaKkTUKyM)

1

[IpubopHBIE MOTPELIHOCTH,
CJIy4aiHbIE U CUCTEMAaTUYECKUE

IIOTPCUIHOCTHU

NOTPEIIHOCTH, BBIPAKATH
OTHOCHUTEJIbHBIE IOTPEITHOCTH

B [IPOLICHTAX.

Pewamys 3anaun Ha OLIEHKY
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
Onepuposamsb NOHAMUAMU.
npuOOpHas NOTPEIIHOCTb, CITy4aiiHas
NOTPEIIHOCTh, CUCTEMATUYECKAs
IOTPELIHOCTD, CPEHEE 3HAUCHHUE.
IIpusooums npumepsi TPUOOPHOIA,
CIIy4allHOM U CUCTEMAaTUYECKOU
HOTPEIIHOCTH.

Onpedensimpb YKCIIEPUMEHTATILHO HA00D
3HAYCHUM (PU3NUYECKON BETUUHHBI

IIPY IPOBEACHUH HECKOJIBKHUX
HE3aBUCHUMBIX U3MEPEHUN.
Hcnonvzosams GopMyIIbl 11 CPETHETO
apu(pMETUYECKOTO HECKOJIBKUX YHUCEJI,
JUISL OLIEHKU a0COJIIOTHOM MOrPeuTHOCTH
3HAYCHUS (PU3NUECKON BETUUNHBI,
OLIEHEHHOT'0 KaK Cpe/IHEe

apudmeTryeckoe Habopa ee 3HaUYeHU .
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1.3.2 Kunemaruueckue
M3MEPEHHS JATBHOCTH
oJieTa, pacuer
HAa4aJIbHOU CKOPOCTHU

(MpakTUKyM)

ITepemenienue, CKOpOCTh

Y YCKOPEHUE MATEPHUAIIBHOU TOUYKH,
MX MPOEKIIMU HA OCU CUCTEMBI
KoopauHat. ClioKeHue
MEPEMEIIEHU I U CIIOKEHUE
CKopocTel. [[BuxeHue Tena,
OpOIIEHHOTO O/ YTJIOM

K TOPU30HTY. 3aBUCUMOCTh

Oyenugamsv 3HAUCHUE U3MEPSEMOI
(u3nYECKOIl BEIMYMHBI KaK CpEIHEE
apudmeTnyeckoe Habopa ee 3HaUCHUH,
MOJIYYEHHBIX TIPHU MPOBEACHUU
HECKOJIbKUX HE3aBHCUMBIX U3MEPEHUH,
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
NOTPELIHOCTh 3HAYECHUSI 3TON
(u3nyecKoil BETUUUHBI.
Ycemanasnusams e3aumocsnzu

MEX Ay OLIEHKOM 3HaUeHUsI (PU3UUECKOM
BEJIMYUHBI, ONPEIAECIAEMOM

110 pe3yJbTaTaM HECKOJIBKHUX
HE3aBUCUMBIX H3MEPEHUI, U CPETHUM
apu(MeTUIEeCKUM HECKOJIBKUX YUCET
Onepuposamv noHAMUAMU:

CKOPOCTh, YCKOPEHHUE, CBOOOTHOE
najieHue, 1adbHOCTh MOJIETa,
abCoIIIOTHAS TIOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS OTPEIIHOCTD
U3MEpEHUSI.

IIpueooums npumepvi CBOOOTHOTO

naacHus TCII IMIPHU PA3INIHBIX
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KOOPJIMHAT, CKOPOCTH M YCKOPEHHUS

MaTepHaHLHOﬁ TOYKH OT BpCMCHH

3HAYCHUAX HAYAIBHON CKOPOCTH,

IIPY Pa3HBIX YTIIaX MEXIy Ha4aIbHOU
CKOPOCTBIO ¥l TOPU30HTOM.
Hcnonvzoeams pynerky,
KHUHEeMaTH4eckue GopMyJibl,
OTIMCHIBAIOIINE JIBIKECHHUE TEINA,
OpOIIIEHHOTO IO YTJIOM K TOPU30HTY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH JIaJIbHOCTH TI0JIETa Tea,
OpOIIIEHHOTO TOPU30HTAIIBHO,

OT €r0 HaYaJbHON CKOPOCTH.
Hccnedosams 3aBUCUMOCTD JATbHOCTH
moJsieTa Tena, OpoIIeHHOTO
TOPU30HTAILHO, OT €r0 Ha4aJIbHOMN
CKOPOCTH U UHIMEPRPEemUpo8ams
MOJIYYCHHBIC PE3YJIbTATHI.

Pewams 3anady Ha onpenencHue

10 PKCIIEPUMEHTAIBHBIM JaHHBIM
HAa4aJbHOU CKOPOCTH TEJa,
OpOIIIEHHOTO TOPU30HTAIHLHO.
Onpeodensmsb aOCOTIOTHYIO

N OTHOCUTCIIbHYIO ITOIPCHIHOCTD
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1.4  Tlpocreiimme
TCOMETPHYUCCKHE
U3MEPCHUS
(camocTosTEIHHAS

pabota)

1.5 TI'paduxu
AKCIIEPUMEHTAIBHBIX

3aBUCUMOCTEM.

Mertone! 1 npreMsbl POBEICHUS
IIPSAMBIX U KOCBEHHBIX U3MEPEHUIN
reOMETPUUECKUX BEJIMYUH (IJIMHA,

yTOJ1, TUIOIIA b, 00HEM)

['pacduueckoe npeacrapieHue
3aBHCUMOCTEN PU3NUECKUX

BEJIMYUH JPYT OT Apyra. JIunennas

Ha4aJIbHOM CKOPOCTH TEJa,
OpOILIEHHOT 0 TOPU3OHTAIBHO
Onepuposams NOHAMUAMU:
abCoI0THAS TIOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTENbHAS MMOTPEIIHOCTh
U3MEPEHUS.

3Hamb METOIbI ¥ IPUEMBI IPOBEACHUS
MPSIMBIX U3MEPECHUIA TEOMETPUIECKIX
BEJIUYMH.

Ipumensamo HopmyIibl

JUTs oTIpeieNieHrst aDCOTIOTHBIX

U OIIEHKH OTHOCUTEJIbHBIX
MOTPEUIHOCTEN.

Pewams 3anady Ha onpeneneHue
wiomaan Gurypsl u oobema Tena

0 PKCTIEPUMEHTAIBHO U3MEPEHHBIM
3HAYCHUSIM JIJTHH.

Onpeoensimos 3HaYEHUS OTHOCUTEIBLHBIX
MOrPELTHOCTEN B TPOLIEHTAX
Onepuposams nousimusamu. rpapux
3aBUCUMOCTH OJTHOM (pU3ndeCcKoi

BEJIMYUHBI OT APYTOM, JUHEHHAS
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['padpuueckas
00paboTKa JaHHBIX

(JrexIms)

3aBUCHUMOCTE. YTJIOBOU
Ko2(PuIMeHT 1 CBOOOHOE

cJIaraeMoe€ JUHENHOU 3aBUCUMOCTH

3aBUCUMOCTb, YTIIOBOU KOAPPHUIIMEHT
¥ CBOOOJIHOE cllaraeMoe JINHEHHO!
3aBHCHMOCTH, allIPOKCHMAIIHS,
WHTEPIOJIALNS, IKCTPATIOJISIINA.
3namb ipaBUIIa MOCTPOEHUS rpadUKOB
3aBHCHUMOCTEN (PU3NUECKUX BEITHINH
ApYT OT pyra.

Cmpoums rpaduKu JTUMHEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUINH
JpyT OT JIpyra.

Ipumename nipaBuIIa NOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH APYT OT JApyTa.

IIpu6ooums npumepsi aNMPOKCUMAIINH,
WHTEPIOJISAINN, YKCTPATIOJISIINH.
Ymems pOBOAUTH TPOLEAYPHI
anmpOKCUMAIIUN, UHTEPIIOJISIIH,
AKCTPATTOJISIUH.

Onpeoenamob 3HAYEHUSI YTIIOBOTO
kod(pdurirerTa 1 cBOOOTHOTO

CJIaraéMoro JIMHEMHON 3aBUCUMOCTH,

OLICHUBATh UX a0COJIFOTHBIE
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1.6

OO6paboTka
HEJIMHEHHBIX
3aBUCUMOCTEH:
JIMHEeapy3alus,

oACUCT IIoImaau

['padpuaeckoe rpeacTaBICHAE
3aBUCUMOCTEH (PU3UUECKHUX
BEJIMYUH JIPYT OT JpyTa.
HenunelHas 3aBUCUMOCTh

H €€ JIMHCapU3anus

HOTPEIIHOCTH.

Yemanasnusams 63aumocseazu Mexny
MaTEeMaTHYECKUM MOHATHEM <JIMHEHHAs
(YHKIUS» U TUHEHHON 3aBUCUMOCTBIO
(u3nYeCKUX BEIMYHMH JPYT OT JIpyra.
Hccnedosams u unmepnpemuposamso
rpauKy TUHEHHBIX 3aBUCUMOCTEN
(u3nYeCKUX BEMYHMH JPYT OT JIpyra.
Pewams 3anaun Ha MoCTpOEHUE
JMHENHBIX TPpa(pUKOB 3aBUCUMOCTEM
(u3nyecKuXx BEIUUYHUH JPYT OT Jpyra
10 3aJlaHHBIM HabopaMm
HKCIEPUMEHTAIbHBIX JIAHHBIX,
ONpEeaEHATh IO IOCTPOEHHOMY rpaduKy
yII0BOM KO3 (ULIMEHT U CBOOOTHOE
cJlaraeMoe, OLlEHUBATh UX a0COJIIOTHBIE
Y OTHOCHUTEJbHBIE MTOTPEIIHOCTH
Onepuposams nonsmusmu.: Tpadux
3aBUCHMOCTH OJTHOM (DM3UUISCKOM
BEJIMYUHBI OT APYrOM, HEJIMHENHAS
3aBUCUMOCTb, JIMHEApU3aLHsl

HEJIMHEMHOM 3aBUCHUMOCTH, IIOIIAb
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noJi rpaduKoMm,
HOCTPOCHUE
KacaTeIbHBIX

K rpaduKy (JIeKIus)

o1 rpaiKOM 3aBUCUMOCTH,
KacarelibHas K rpauKy 3aBUCUMOCTH

B JaHHOU TOYKE.

3nams npaBUIIa MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEN (M3UYECKUX BEIIMUUH
JpYT OT Apyra, GU3NYECKUd CMBICHT
TUIOMIAAM O] TpadUKOM 3aBUCUMOCTH
U KacaTelIbHOM K TpaduKy 3aBUCUMOCTU
B JIAHHOM TOYKE.

Cmpoums UCXOTHBIE

U JIMHEApU30BaHHbIC TpaPUKU
3aBUCUMOCTEN (U3HUECKUX BEIUYUH
JPYT OT IpyTa, KacaTeJIbHYIO K rpaduKy
HEJIMHENHOW 3aBUCUMOCTH B JTaHHOU
TOYKE.

IIpumensameo nipaBUIIa MOCTPOEHUS
rpauKOB 3aBUCUMOCTEN (PUZNUECKUX
BEJIMYWH JIPYT OT JApyra.

Onpeoenampb 3HaYCHUS TUIOLIAN

noj rpauKoM 3aBUCUMOCTH

U yrJI0BOro K03 duimenrta

KacaTeIbHOM K TpauKy HETMHEHHOM
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3aBUCUMOCTH B JAHHOM TOUKE,
OILICHUBAThH UX a0COIIIOTHBIC
HOTPEUIHOCTH.

Yemanaenusams 63aumocssizu

MEXAY MATEMaTHYECKUM ITOHSATHEM
«PYHKIMSD U 3aBUCUMOCTBIO
(U3UYECKUX BEJIMYUH JIPYT OT Apyra.
Hccrnedosamv u unmepnpemuposams
rpauKy HEIMHENHBIX 3aBUCUMOCTEH
(u3nYeCKuX BETUYHH APYT OT ApYTa.
Pewamy 3anaun Ha nocTpoeHNE
JMHEapU30BaHHBIX I'paUKOB
3aBUCUMOCTEN (PM3HUECKUX BEIUYUH
JpyT OT JIpyra o 3aJaHHbIM HabopaM
JKCIIEPUMEHTAIbHBIX JAHHBIX,
ONpeaEesATh IO IOCTPOEHHOMY IpaduKy
yII0BOUM KO3 GUIMEHT U CBOOOTHOE
CJIaraéMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCIIbHBIC ITIOTPCITHOCTHU

1.7 H3mepenue 2 PaBHOMEpHOE U HEPABHOMEPHOE Onepuposams nonamusamu. Tpauk
3aBUCUMOCTH IPSAMOJIMHEWHOE JBUKCHUE. 3aBHUCHUMOCTH OJTHOU (hr3HUECKOM
KOOPJMHATHI TPAHULIBI Koopaunara, Bpemsi, CKOpOCTb BEJINYMHBI OT IPYTOU, HEJIMHEVHAS
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00J1acTH HAMOKaHUS
OT BPEMEHHU.
JInneapuzanus

3aBUCUMOCTHU

(MpakTUKyM)

1.8 Usyuenue ynpyroro
rucTepesnca

(MpaKkTUKyM)

Cuina. 3MepeHue cuiibl
JAHAMOMETPOM. YIIpyrue
Y YACTUYHO YIIpyrue aedopmarum.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCHUMOCTb, JINHEAPU3ALIUS
HEJIMHEVUHOW 3aBUCUMOCTH.

Cmpoums TUHEapU30BaHHbIN rpauK
3aBUCUMOCTH (PU3NUYECKUX BETUIHH
ApYT OT Apyra.

llpumensameo nipaBUIIa MOCTPOEHUS
rpaduKOB 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH JIPYT OT JApyTa.

Onpedensimsb 3HaYEHUS YTIIOBOTO
Kod(pduireHTa 1 CBOOOTHOTO
ciaraeMoro rpaguka JUHEHHOU
3aBUCHUMOCTH, OLICHUBATh

uX a0COJIFOTHBIE MOTPEUTHOCTH.
Hccneoosams u unmepnpemuposamso
HEJIMHEHHYI0 3aBUCUMOCTh KOOPANHATHI
TpaHMIlbl 00JIACTH HAMOKaHUS Oymaru
OT BPEMEHH.

Hcnonvzosamsb CEKyHAOMED U PYJIETKY
Onepuposams noHAMUAMU: CATIA,
nedopmariusi, ynpyruii TuCTepesuc.
Ymemwv bopmynupoBath 3akoH ['yka,

coOupaTh SKCIIEPUMEHTAILHYIO
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OTtknoHeHus oT 3akoHa ['yka.
['uctepesuc. PaboTa cuibl
Ha MaJIOM U Ha KOHEYHOM
nepemeltenn. I'papuueckoe

MpeACTaBICHUE Pa0OThI CHIIbI

YCTaHOBKY.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH JIJTUHBI 0OBEKTA OT
BEJTUYMHBI TPUIIOKECHHOU K HEMY CHJIBI.
Cmpoumb HeTMHENHBIN TpaduK
3aBHCUMOCTH (PU3UYECKHUX BETHUYNH
ApYT OT Apyra.

Ipumensmo nipaBUIa TOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH APYT OT JApyTa.

Hccneoosame u unmepnpemuposams
HEJTMHEHHYI0 3aBUCUMOCTD JIJTHHBI
00BEKTa OT BEIMYUHBI IPHIIOKEHHON

K HEMY CHJIBI.

Onpedensims yroi HaKJIOHA
KacaTeJlbHOU K TpaduKy HEIIMHEHHON
3aBHCHMOCTH B JAaHHOU TOYKE, TTIOIIA
o1 rpaMKOM, OLIEHUBATh a0COJIOTHBIE
¥ OTHOCHUTEJIbHBIE TOTPEIIHOCTH ITHX
BEJIMYMH.

Hcnonvzoeams ceKyHA0OMED

Y TUHAMOMETD.
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1.9

Haxoxxnenne maccel
JMHEVKH U IIPULA
C TOMOIIIBLIO
YPaBHOBEIIIMBAHUS

phyara (paKkTUKyM)

AOCOIOTHO TBEP/IOE TETIO.
BpamarensHoe 1BHKEHUE
TBEPAOIO Tesla. MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BpAILICHHUS.
IInevo cumabl. CnokeHue Cuil,
MPUJIOKEHHBIX K TBEPAOMY TETY.
LlenTp TsKeCTH TEna. Y CIOBUSA

paBHOBECHS TBEPIOTO Tena. Peruar

Ycemanasnuseams e3aumocsnzu

MEX]y ornpeaesieHueM (hrU3nuecKoi
BEJIMUMHBI «MEXaHUYeCcKasi paboTa»

¥ TEOMETPUICCKUM TTOHSATHEM
«IUIOMIAIb MO TPAPUKOM 3aBUCUMOCTH
BEJTUYMHBI CUJTBI OT BEJIMUUHBI
nedopmaium

Onepuposams NOHAMUAMU. MOMEHT
CHJIBI OTHOCHUTENILHO OCH BPAIIICHHUS,
TUIEYO CUJIBI, IICHTP TSHKECTH Tena,
phIUar.

Ymemwv GopMynupoBaTh NpaBuiio
MOMEHTOB, YCJIOBHSI PaBHOBECHSI
a0COJIFOTHO TBEPJIOTO TeJa, CKIIaIbIBaTh
CHJIBI, IPUJIO’KEHHBIE K TBEPIOMY TEIYy,
coOHpaTh HKCIIEPUMEHTATIBHYIO
YCTaHOBKY.

IIpu6ooums ipuMepbl MPUMEHEHUS
pBIUATOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH KOOPJAUHATHI TOUKH

OIOPBI YPABHOBEILIEHHOI'O pblyara
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OT BEJIMYUHBI CUJIbI, IPUIIO’KEHHOM

K €ro KOHILY.

Cmpoumsb nuHeHbIN TpaduK
3aBUCUMOCTH (PU3UYECKUX BEIMUNH
ApYT OT Apyra.

Ipumenams ipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT JApyTra.
Hccrneoosams u unmepnpemuposams
3aBHCHUMOCTH KOOPJAUHATHI TOUKH
OTIOPHI YPaBHOBEIIEHHOTO phluara

OT BETTMYMHBI CHJIBI, IPHIIOKEHHON

K €ro KOHITY.

Onpedensims 110 TpaPUKy JIUHEHHOU
3aBUCHUMOCTH 3HAYEHHUS YTIIOBOIO
kod(pdurreHTa 1 cBOOOTHOTO
CJIaraeMoro, OILICHUBATh a0COJIOTHBIE
¥ OTHOCHUTEJIFHBIC TIOTPEITHOCTH ITHX
BEJIMYMH.

Hcnonvzo6ame TAHENKY, a TAKKE
HITPULL C IETICHUSMHU J1J151 U3MEPEHUS
o0bema.

Pewamo 3aJ1a4M O PaBHOBCCHHU pbIdara
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1.10 Wsmepenue
koadurmenTa
DHEPTreTUICCKUX TIOTEPh
IIPY OTCKOKE MIapuKa

OT ITIOBCPXHOCTHU

(MpakTUKyM)

NMnynbe cUiibl U U3BMEHEHHE
UMITYJIbCA TeJ1a. 3aKOH COXPaHCHUS
uMIyibca. Knnetuueckast sHEprus
MaTepuaabHOU TOYKH. Teopema

00 U3MEHEHUHN KUHETUYECKON
SHEPTrUU MAaTEPUAIBHON TOUYKH.

ITorenunanbHbIE

Y HENOTEHUIHAIbHBIE CUJIBI.
[TorennumanbHas SHEPrusl.
IToreHManbHasA SHEPrus Tena
B OJIHOPOJAHOM I'PaBUTALIMOHHOM
nosie. CBsi3b pabOTHI
HEMIOTCHIIUAIBbHBIX CHUJI

C U3MEHECHUEM MEXAaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXaHUYECKOMN
SHEPruu. YNPYrue u Heynpyrue
CTOJIKHOBEHHMS. BHyTpeHH s

SHEprus Tela

Onepuposambs noHAMUAMU. AIMITYJIbC
CWJIBL, UMITYJIbC T€JIA, KHHETUYECKAS
SHEPIUsl MATEPUAIIBHON TOUYKH,
NOTEHUNAJIbHBIC U HEITOTCHIIUAJIbHBIC
CWJIBL, TOTEHIIMAJIbHASI SHEPT U

(B T.4. TeJ1a B OJJHOPOTHOM
IPaBUTALIMOHHOM TI0JIE), YIIPYTHE

Y HEYTIPYTHE CTOJIKHOBEHUS.

Ymemws popmMyanpoBaTh 3aKOH
COXpaHEHUs UMITYJIbCa U TEOPEMY

00 U3MEHEHNN KUHETUYECKOMN SHEPTUn
MaTepUaJIbHOW TOYKH, 1aBaTh
ONpeeIeHUE NOTEHIUAIBHBIX

Y HEMOTEHIMAIbHBIX CHIL;
(bopMyIIMpOBaTh 3aKOH COXPAaHEHUS
MEXaHUYECKON DHEPIUHU.
IIpusooumys npumepul Ciry4aes,
KOI'/Ia UMITYJIBC TEJIa COXPAHAETCS
WM HE COXpaHsIeTCsl, Koraa
MEXaHU4€eCKasi SHEPTUsl CUCTEMBbI
COXPAaHSIETCs WINA HE COXPAHSIETCH,

YOPYTUX A HEYIIPYTUX CTOJIKHOBEHUH.
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Hroro no pazgeny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTBHI OTCKOKA IIapuKa
MOCJI€ COYJIAPEHUSI C TOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA OT BBICOTHI
copoca.

Cmpoums TUHENHBINA U HETMHENHBIN
rpaduK 3aBUCUMOCTH (PU3HUECKUX
BEJIMYMH JIPYT OT JIpyra.

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PUZNUECKUX
BEJIUYMH JIPYT OT JIpyra.

Hccneoosams u unmepnpemuposamso
3aBUCHUMOCTH BBICOTHI OTCKOKA IIapuKa
HoCJIe COyIapeHHsI C TOBEPXHOCTHIO
TOPU30HTAIBLHOTO CTOJIA OT BBHICOTHI
copoca.

Hcnonvzoeams pyseTky.

Pewamy 3agaun 06 abCOMOTHO
YIPYTUX U a0COJIFOTHO HEYIPYTUX
COyIapeHUSX
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Pa3nen 2. Mosekyasipaasi Gu3uka u TepMOJAMHAMHUKA

2.1.

Onpenenenue
TEIUIOEMKOCTH

TBEPAOIO Teja

(MpakTUKyM)

2

KonngecTBO TEMIOTHI.
TertoeMKoCTh Teja. Y iejbHas

Y MOJISIpHAsl TETUIOEMKOCTH
BEIIECTBA. Y PABHEHUE TEILUIOBOTO

Oamanca. TemoBoe paBHOBECHE

Onepupoeamb NOHAMUAMU. KOJTUYECTBO

TCINIOTHI, TCIINIOCMKOCTD TCJIA4, YACIbHAA

¥ MOJISIpHAsI TEMJIOEMKOCTH BEIIECTBA,
TEIIJIOBOE PaBHOBECHE.

Ymems hopMyaupoBaTh ypaBHEHHE
TEIJIOBOIO OajiaHca, cCooupaTh
IKCIIEPUMEHTAIBLHYIO YCTAHOBKY.
Ilpusooums npumepuol Ten,
00J1aTaFOIIMX OJTMHAKOBOM
TEIUIOEMKOCTBIO, HO Pa3JINYHOMN
yAEITBHON TEII0EMKOCTBIO.
Ilpumensmob ypaBHEHUE TETIIOBOTO
OayraHca I ONMCaHMS TTporiecca
TEII000MeHa TBEPJIOTO Teja C BOJOH.
Hccneoosams TemiiooOMeH

MEX Y TBEPIBIM TCIIOM U KUIKOCTSIMH
U UHMepNpemupo8ams pe3yabTaThl
ATHUX OIBITOB.

Onpedensimsb TEMIOEMKOCTb TBEPIOTO
TeJla Ha OCHOBAHHUH PE3yJIbTaTOB

OTIBITOB MO U3YYEHHIO TEINIOOOMEHA
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2.2.

N3mepenne
TEMIIEPATYPBI PYK
DKCIEPUMEHTATOPA
Y JJABJIEHUS, KOTOPOE
MOTI'YT CO3/1aTh

€r0 JIETKUE

(MpakTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BellecTBa. MaeanbHbin
ra3. YpaBHeHue MenpaeneeBa—
Knaneripona. ['a30Bbie 3aKOHBI.

I"a30BbI1 TEpMOMETD

MEXAY TBEPABIM TEJIOM H KUIKOCTIMU
C pa3HbIMU TEMIIepaTypaMu, OLIEHUBATh
aOCOJIIOTHYIO U OTHOCUTEIBbHYIO
NOTPEIIHOCTHA U3MEPEHHON BETUYHHBI.
Hcnonvzosamsb TEPMOMETP.
Yemanasnusams 63aumocssizu

MEX Y 3aKOHOM COXPaHEHUS SHEPTUU
Y YPaBHEHHEM TEIUIOBOTO OaslaHca.
Pewams 3anaun Ha IpUMEHEHHNE
ypaBHEHHUS TEIUIOBOTO OanmaHca
Onepupoeamb noHamusMuy. JTaBICHHE,
00beM, TeMIiepaTypa, KOJIM4eCTBO
BEIIICCTBA, HJcaJIbHBIN Ias.

Ymems 3anvchIBaTh ypaBHEHHUE
MenneneeBa—Kianeipona,
(dopMyaHpOBaTh ra30BbIe 3aKOHBHI,
coOupaTh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

3name yCTPOWCTBO U MPUHLIUI pa0OThI
ra3zoBOro TEPMOMETPA.

lIpusooums npumepsi NOBEICHUA ra3a
IpU U3MEHEHHUH €T0 IaBlIeHus, 00bema,

TEMIEPATYPHI.
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2.3.

Db dexTrBHBIM
KodhdUIreHT
KECTKOCTU CUCTEMBI.
OnpeneneHne MOy
FOnra npoBoJsioku

C OMOUIBIO pblyara.
Onpenenenue npeaena
ynpyroi nedopmaruu
(mpakTUKyM)

Hedopmariiu TBep0TO TEMA.
Pactsxenue u cxxatue. Moayib
IOunra. Yopyrue u seynpyrue
nedopmarnuu. [Ipenen ynpyrux
nedopmanmii. 3akoH ['yka.
MOMEHT CUJIbl OTHOCUTEIBHO OCH
BpameHus. [linedo cunbl. YcinoBus

PaBHOBCCHUA TBECPAOTO TCIIA. Ppruar

Ilpumensamo TUHEUKY U CEKYHIOMED.
Onpedensims TEMIIEpaTypy U JaBJICHUE
UJICAJIbHOTO ra3a Mo pe3yjabTaram
OIIBITOB C CAMOJEIbHBIM Fa30BbIM
TEPMOMETPOM.

Hcnonvzoeams TUHENKY

Y CaMOJEJIbHBIN a30BbIN TEPMOMETP.

Yemanasnusamo 63aumocsnsu

MEK]Ty BHCIIIHUMU U BHYTPECHHUMHU
MakporapamMeTpamMmu
TEPMOJUHAMHYECKON CUCTEMBI.
Pewamy 3anaun Ha NpUMEHEHHE
ypaBHenus: Menaeneesa—Knanelpona
Onepuposambs nousamusamu. ypyrue
U HeynpyTue nedopmanum,

npezaen yrnpyrou aedopmanuu,
Moyiab KOHra, MOMEHT CHIIBI
OTHOCHUTEIHFHO OCH BpallleHUs], TJIECUO
CHUJIBI, pbIYar.

Ymems hopmynupoBats 3akoH ['yka
TSt nepopManiuy pacTsHKeHUS
OJIHOPOJHOTO CTEPKHS C TOCTOSTHHBIM

IMONEpEUYHbIM CCUCHUCM, YCIIOBHC
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paBHOBecHs a0COTIOTHO TBEPIOTO TEIA,
coOUpaTh HKCIEPUMEHTATILHYIO
YCTaHOBKY.

IIpusooums npumepsvl ynpyrux

U HEYTIpYTUX JepopMariuii, MaTepralioB
¢ paznuuHbIMu MoayJisiMu FOHra.
Ipumenams 3aKkoH I'yka s pacuera
nedopMaliy pacTs>KEHUs MPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD YIJIMHEHUS
MPOBOJIOKH OT BEJIMYHUHBI
pACTATUBAIOIIEH €€ CHJIbI

U UHMEPNpemupo8amy

MOJIyYeHHbBIE PE3YJIbTaTHI,

B TOM YHCJI€ ISl ONIPEAECTICHUS IpeAea
ynpyroi aedopmarii.

Onpeodensimes Moyns KOHTa TPOBOJIOKH
Ha OCHOBAHHUH PE3YyJIbTATOB OIBITOB

M0 PACTSHKEHUIO TIPOBOJIOKHU

C TIOMOIIBIO PA3JIMYHBIX IO BEJTUYUHE
CHJI, OLICHUBATh aOCOJIIOTHYIO

Y OTHOCUTENBHYIO MTOTPEIIHOCTh

n3MepeHHoro moayis FOHra.
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2.4.

N3mepenne

ko3¢ dunreHTa
MIOBEPXHOCTHOT'O
HaTSHKEHHSI METOJIOM

OTpBIBA (TIPAKTUKYM)

[ToBEpXHOCTHOE HATSIKEHUE.
KoadduimenT noBepxHOCTHOTO
HaTsDKeHMsL. Crjia MOBEPXHOCTHOTO
HaTsDKeHus. Kanmwspasie
sBiieHus. JlaBieHue

101 ICKPHUBJIEHHOM IMOBEPXHOCTHIO

x)uakoctu. Gopmyna Jlammaca

Hcnonvzosams HEpaBHOILICUUN phIYar
JUTSl YBEJTMYCHHMS CUITBI U TIEPEMETIICHUS.
Pewams 3a1aun Ha IpuMEHEHKe 3aKOHa
I'yka nnst pacuera pacTsHKeHUs

Y CKATUs CTEPIKHEN

Onepuposams NOHAMUAMU.
MTOBEPXHOCTHOE HATSHKCHHUE,

K03 (HUIIUEHT MOBEPXHOCTHOTO
HATSDKEHUS, KaWUISIPHBIC SBJICHUS.
Ymems 3anuceiBaTh GOPMYITY JJI51 CUITBI
MOBEPXHOCTHOTO HATSHKEHHUS, POPMYITY
Jlarutaca ajist onpeaeneHus JaBJICHUS
10T UCKPHUBJICHHON TTOBEPXHOCTHIO
KUJKOCTH, COOHMpaTh
HKCIIEPUMEHTATILHYIO YCTAHOBKY.
IIpusooums npumepsvl TOBEPXHOCTHBIX
SABJICHUW U KAIIWJUISIPHBIX SBJICHUM.
Ilpumensams METOJT OTPHIBA PAMKH

OT MMOBEPXHOCTH KUIKOCTHU

JUTSL U3MEpEeHUst KO3 puimeHTa
MOBEPXHOCTHOTO HATSHKEHUS JKUTKOCTH.

Hccneoosamsb 3aBUCUMOCTD BEJTUYHUHBI
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2.5.1. OnpeneneHue TOUKU

pochI (TPAKTUKYM)

HaceplleHHbIE ¥ HEHACHIILICHHBIE
napbl. KauecTBeHHast 3aBUCUMOCTD
IJIOTHOCTH U 1aBJIICHUSA
HACBIIIEHHOTO I1apa

OT TeMIIEpaTypHl,

MX HE3aBUCUMOCTH OT 00BbeMa

CHWJIbL, HEOOXOAUMOM JJI1 OTphIBA

OT IIOBEPXHOCTH BOJIbI IIPOBOJIOYHOMN
paMKH, OT €€ IIepuMeTpa

U UHMepnpPemupo6ams pe3yJbTaThl
IIPOBEIEHHBIX N3MEPEHHU.

Onpeodensimob KO3PHUITUEHT

IMOBCPXHOCTHOI'O HATSXKCHUA JKUAKOCTHU

T10 pe3yJbTaTaM IMPOBEACHHBIX
HU3MEPEHUM, OIIEHUBATh a0COTIOTHYIO
Y OTHOCHUTEJBHYIO IOTPEITHOCTh
VU3MEPEHHOMN BEJINYUHBI.
Hcnonvzoeams peiuar 1jist CO31aHUS
CHJIBI 3aJJaHHOM BEJIMUMHBI.

Pewams 3anaun Ha npUMEHEHUE
(bOpPMYJIBI 1JIST CHITBI TTOBEPXHOCTHOTO
HaTsDKeHus U hopmynsl Jlamnaca
Onepuposamsb NOHAMUAMU:
HACBIICHHBINA U HCHACBIIIIEHHBIN Map,
BJIQYKHOCTb BO3/yXa, a0COJIFOTHAsI

1 OTHOCHUTEJIbHAS BIAKHOCTb.

Ymems xauecTBEHHO ONUCHIBATH

3aBHCHUMOCTH INIOTHOCTH 1 AABJICHUA
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HACBIIICHHOT O Tapa. BiaxxHocTh
BO31yxa. AOCOJIIOTHAs

N OTHOCHUTCJIbHAA BJIAXKHOCTb

HACBIIIIEHHOTO TIapa OT TeMITepaTypHhl,
X HE3aBHUCHUMOCTH OT 00beMa
HACBIIIIEHHOTO I1apa, cCoOupaTh
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
1Ipusooumu npumepst HACHIIIICHHOTO
Y HEHACBHIIIIEHHOTO Mapa.
Hccnedosams mipoliecc BbINaICHUS
POCHI IIPH TTIOHMKEHUH TEMIIEPATYPhI
BJIQYKHOT'O BO3/yXa

U UHmMepnpemuposams MoIy4YeHHbIE
pe3ybTaThl.

Onpedensims 1O TTOTYYCHHBIM
AKCIIEPUMEHTAJILHBIM JIAHHBIM
TEMITepaTypy TOYKY POCHI, K 3aTEM,
C IOMOIIIBIO TAOIUIIBI 3aBUCUMOCTH
JABJICHHSI HACBIIIIEHHOTO T1apa BOIbI
OT TeMIIEPATypPbl, OTHOCUTEIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
a0COJIFOTHBIC U OTHOCHTEIILHBIC
MOTPEIIHOCTH dTUX BEJIUYHH.
Hcnonvzoeams TepMOMETD.

Pewamo 3aJa41 Ha BBIYHCJICHUC
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2.5.2. 3HaKoMCTBO
C DJIEKTPUICCKUM
KOHJIEHCATOPOM

(TpaKTUKyM)

DNEeKTpUYECKU 3apsi.
DIIEKTPUUECKOE TOJIE.
HanpskeHHOCTh U MOTEHIHAI
AJIEKTPUYECKOTO T10J1s1. PazHOCTh
MOTEHIIUAJIOB U HAMPSHKEHUE.
N3mepenne HanpspKeHUsI.
BounsT™eTp. Konaencarop.
DIIEKTPOEMKOCTh KOHJIEHCATOPA.
[TapannensHOE

1 MOCJIEA0BATEIILHOE COCIMHEHUE

KOHACHCATOPOB

a0COTFOTHOM ¥ OTHOCUTEIILHOM
BJIQXKHOCTH

Onepuposams NOHAMUAMU.
ANEKTPUUECKUN 3apsiI, DIIEKTPUICCKOE
T10JIe, HANIPSHKCHHOCTH W MTOTCHITHAT
AIIEKTPUUECKOTO MOJIsl, pa3HOCTh
MIOTEHIINAJIOB U HaNPsDKEHUE,
KOH/ICHCATOP, YJICKTPOEMKOCTh
KOHJICHCATOPA.

Ymemwb BRIMUCIATH 3apsi]l KOHIACHCATOPA
0 €T0 JIEKTPOSMKOCTH

Y HaNPSDKEHUEO, IPUMEHSTH (hOPMYJIBI
JUTSL pacyeTa JICKTPOEMKOCTH

IIPH TIOCTICIOBATEIIHHOM

Y TTapaJlJICIbHOM COCTMHEHUHT
KOHJIEHCATOPOB, COOMPATh
IEKTPUUECKYIO TICTIh.

IIpusooums npumepol
TIOCJIEI0BATEIBLHOTO Y MapajlIeIbHOTO
COCTMHECHHSI KOHJICHCATOPOB.
Hccnedoosams 3aBUCUMOCTD

HaIpsHKCHUS Ha KOHACHCATOPE
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OT €r0 AIEKTPOEMKOCTH
U UHMEePNPemupo8ams pe3ybTaThl
ATOTO IKCIIEPUMEHTA.
Onpeodensmsb OTHOIICHUE
JJEKTPUYECKUX EMKOCTEN IBYX
KOHJIEHCATOPOB 110 U3MEPEHHBIM
3HAYEHUSM HaIpPsDKEHUS Ha HUX,
OLICHHUBATh a0COJIOTHBIE

¥ OTHOCHUTEJbHBIE TOTPEITHOCTH
U3MEPSIEMBIX BEJIMYHH.
Hcnonv3o6amb BOIBTMETP.

Pewamo 3aJa41 Ha COCANHCHHC

KOHJICHCATOPOB
Hroro no pazneny 9
Pa3nen 3. DieKkTpoaMHAMMKA.
3.1. WMsyueHue mporecca 2 DIIeKTPUYECKUM 3apsi. Onepuposams NOHAMUAMU.
pa3psaKy KOHIEHCaTOpa DieKTpUYEecKoe ToJIe. AIIEKTPUIECKUH 3apsi]l, DICKTPHUIECKOE
(TpakTUKyM) HamnpskeHHOCTh M IMTOTEHITHAT 1oJie, HANPSHKEHHOCTD U TTOTEHITUAI
AIIEKTPUIECKOTO TTOJISL. Pa3HOCTH AJIEKTPUYECKOTO TOJIsI, Pa3HOCTh
MTOTEHIINAJIOB U HANPsHKCHUE. MTOTEHIIMAJIOB M HAIIPSKEHUE,

O/1C ucrounuka toka. Msmepenne  OJIC UCTOYHMKA TOKA, KOHJIEHCATOP,

HaIps’KCHUS. BOHBTMeTp. 9JICKTPOCMKOCTb KOHJICHCATOPA,



Konzaencarop. DneKTpoeMKOCTb
KOHJIEHCATOpa. DIEKTPUIECKOE
conpoTtusieHue. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1ETIH.
KonnencaTop B 11e1u HOCTOSIHHOTO

TOKa

ANEKTPUYECKOE COITPOTHUBIICHHE.
Ymems popmynupoBaTs 3akoH OMa
TS TIOJTHOM (3aMKHYTOM )
AIEKTPUIECCKOU TN, BEIYUCIIATH

3aps] KOHAeHcaTopa

10 €r0 ANEKTPOEMKOCTH

Y HalpsLKEHUI0, COOMpaTh
ANEKTPUYECKYIO 1IETb.

IIpusooums npumepwvl NOBEACHUS
KOHJIEHCATOpa, BKIIFOYEHHOTO B LIETb
MOCTOSIHHOTO TOKA.

Dopmynuposeams TUIIOTE3Y O XapaKTePe
3aBUCUMOCTH CHJIBI TOKAa OT BPEMEHHU
IIpU pa3psjiKe KOHIEHcaTopa

4yepe3 pe3nucTop.

Cmpoums TpaduK 3aBUCUMOCTHU CUJIBI
TOKa OT BPEMEHH TPU pa3psIKe
KOHJIEHCATOpa Yepe3 pe3UcTop.
Ilpumensams ipaBuia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX

BEJINYMH JPYT OT Apyra.
Hccrnedosams 3aBUCUMOCTD CUJIBI TOKA
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3.2.

Onpenenenue
YIETHLHOTO

COIIPOTHUBJICHUA

Cuina toka. Hanpsixenue. 3akoH
OMa f71s1 ydacTka LernH.

QHGKTpI/I‘-ICCKOC COIIPOTHUBJICHUC.

OT BPEMEHH NP Pa3psaKe
KOHJICHCATOPA YepPe3 PE3UCTOP

U UHMepPNPemupo8amsy 3Ty
3aBUCHUMOCTb.

Onpeoenamp 3IEKTPOEMKOCTb
KOHJICHCATOPA,

BBIpaXKast €€ 4epe3 YriIoBOM

K03 PUIIMEHT KacaTenbHOM K rpaduKy
3aBUCUMOCTH CHJIbI TOKA Pa3PsIKH
KOHJIEHCATOpa OT BPEMEHH,
OIICHUBATH A0COJIOTHYIO

¥ OTHOCUTEJIHHYIO TTOTPEIIHOCTh
ANEKTPOEMKOCTH.

Hcnonv3oeamsb BOTBTMETP

U CEKYHJIOMeED.

Yemanaenusams 63aumocesu.
Pewiamsb xauecTBeHHBIC 331241

0 KOHJICHCATOpaX, BKIFOUEHHBIX B IEMTh
MOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU:

cuJia TOKa, HallpsKEHUe,

SJICKTPHUYICCKOC COITPOTHUBIICHUC,
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Marepuaia MpoBOJIOKH

(MIpaKkTUKyM)

3aBUCUMOCTb COITPOTUBIICHUS
OJTHOPOHOTO MPOBOAHUKA

OT €ro JUIMHBI U TUIOIIAAN
HOIEPEYHOr0 CEUEHHUs. Y IeIbHOE

COIIPOTUBJICHUC BCIICCTBA

yIETLHOE COMIPOTUBIICHUE
BEIIIECTBA.

Ymems popmynupoBats 3akoH Oma
JUTSl y9acTKa IIeTH, 3aliChIBATh
dbopmyiy AJisi 3aBUCUMOCTH
COTIPOTHUBJICHUS OHOPOTHOTO
IIPOBOJIHUKA OT €r0 JJIUHBI

¥ TUTOILAIU TTOTIEPEYHOTO CEUECHUS,
cOOMpPATh EKTPUUECKYIO 1.
IIpusooumu npumepuvl BEIeCTB

C Pa3JIMYHBIM yICTEHBIM
COTPOTUBIICHUEM.

IIpumensams METOJ U3MEPEHUS

MaJIbIX AJICKTPUUYECKHUX
CONPOTHUBIICHUN.

Hccnedosams 3aBUCUMOCTD
HaIPSHKEHUS MEXKy KOHIIAMH OTPE3Ka
MIPOBOJIOKH OT JIJTMHBI TOTO OTPE3Ka
U UHMepnpemupo8ams Pe3yabTaThl
IPOBEICHHBIX U3MEPEHUMN, BBIYUCIISITH
AIIEKTPUIECKOE COTIPOTHBIICHUE OTPE3Ka

ITPOBOJIOKH 110 UBMEPCHHBIM 3HAYCHUSAM
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3.3.

N3mepenne
BOJIbT-aMIIEPHOU
XapaKTEPUCTUKA
IIOJIyIIPOBOJTHUKOBOIO
nvona (MPakTUKYM)

[TonynpoBoauuku. CoOCTBEHHAs
U TIpUMECHAsi TPOBOIUMOCTh
MOJTYTTPOBOTHUKOB.

CaoiicTBa p-n-nepexona.

[TonynpoBOAHUKOBBINA A0

CUJIbI TOKA 1 HAIIPSAKCHUA.

Onpeoenams yenbHOE COMPOTUBIICHUE

MaTtepuralia MPOBOJIOKH MO U3BECTHBIM

MJIMHEC, TUaMCTPY U COIIPOTUBJICHUIO,
OLCHUBATDH a6COJ'II-0THy1'0
N OTHOCHUTCJIbHYTO ITIOI'PCITHOCTD

YACIBHOT'O COIIPOTUBJICHUA.

Hcnonvzo6ams MyIbTUMETP B PEKUMAX

BOJIbTMETPA U aMIIepMeETpa, JTNHEHKY,

MHUKPOMETD.

Pewams 3anaun Ha 3ak0oH OMa

JUIS1 y9acTKa [IEMU U Ha 3aBUCHUMOCTh
COITPOTHUBIIEHUS OTPE3KA POBOJIOKH
OT €T0 XapaKTEPUCTHUK
Onepuposamsb NOHAMUAMU.
MOJTYITPOBOJIHUK, COOCTBEHHAs

Y NIPUMECHAS TPOBOJUMOCTb,
p-N-niepexo/1, MOIyIpPOBOHUKOBBIN
TR0,

Ymems 0OBACHATH IPUPOTY
COOCTBEHHOU U PUMECHOM
IIPOBOJAMMOCTH, CBOMCTBA

p-N-miepexojia, TPUHITUI JCHUCTBUS
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MOJTYTIPOBOIHUKOBOTO IMO/IA,
ero (yHKIIMOHUPOBAHUE

IIPY BKJIFOUEHUH B AJIEKTPUUECKYIO IETb
MOCTOSIHHOT'O TOKa B MPSIMOM

U B 0OpaTHOM HampaBlIeHUU, COOUPATH
AIIEKTPUUECKYIO 1IeTh, YNTATh
MapKHAPOBKY TOJIYIIPOBOTHUKOBOTO
MoJa.

1Ipusooumu npumepwvl UCTIONH30BAHUS
MOJIYIIPOBOJTHUKOBOTO JIMO/1a

B DJICKTPUYECKUX IICTISIX.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKA, TEKYIIETO
Yyepe3 MOJTyIPOBOJHUKOBBIN JHO/,

OT MTO/IAaHHOTO Ha HETO HANPSIKEHMUS.
Cmpoumbs S3KCIEPUMEHTAIIBHO
BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) nomynpoBOJHUKOBOIO JUO1a
IIPY €TO BKJIFOYCHUH B SJICKTPUUICCKYIO
IIEMb TOCTOSTHHOTO TOKA B MPSIMOM

¥ B 00OpaTHOM HampaBJICHUHU.
Ipumensimo nipaBUIa MOCTPOCHUS

rpauKOB 3aBUCUMOCTEN (PU3UUECKUX
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Hroro no paszuneiny
OBIIEE KOJIMYECTBO
YACOB I10O ITPOT'PAMME

34

BEJTUYHH JIPYT OT JIpyTa.
HUccneoosams BAX

MOJTYTIPOBOIHUKOBOTO IM0/IA,
BKJIFOUEHHOTO B IIENTb TOCTOSTHHOTO TOKa
B IIPSIMOM U B OOpPaTHOM HampaBJICHUH
U UHMepPNPemupo8amy

3TY 3aBUCUMOCTb.

Onpedensime HNEKTPUUECKOE
COIIPOTHUBJICHUE MOIYTIPOBOHUKOBOTO
JM0JIa TIPY TAHHOM 3HAYECHUU
HaANPSDKEHUS, OLIEHUBATh A0COIIOTHYIO
¥ OTHOCHUTEIHHYIO MOTPEITHOCTh

3TOM (HPU3NYECKOU BEITUUUHBI.
Hcnonv3o6ams BONBTMETDP, aMIIEPMETD,
NEPEMEHHBIN PE3UCTOP, MAKETHYIO
IU1aTy, MOJIYIPOBOAHUKOBBIN AUO.
Pewamy 3a1aun Ha 11eIM TOCTOSTHHOTO
TOKa MPU HAIUYUU B HUX UJICATHHOTO

Auoaa
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11 KJIACC

HaumenoBanme
No KomgectBo
pa3/iesioB U TEM
/11 4acoB
y4eOHOTro IpeaMeTa
Paznen 1. dnekTpoauHamMuka
1.1. OueHKa BEIUYUHBI 2
TOPU30HTAIILHON
COCTaBJISIIOIICH

MAarHUTHOW MHIYKIIUU
MAarHUTHOTO ITOJIS

3emun (IPAKTHKYM)

[IporpammHoOe conepkanue

MarnautHoe nosne. Bekrop

MAarHATHOW MHAYKIMH. [IpuHImn

CYIICPIIO3UITNH MAaIrHUTHBIX TIOJICH.

JIvHUY MarHUTHON MHIYKIUU.
MarauTHOE€ 10J1€ KaTyIIKH

C TOKOM

XapakTepruCTHKa ACATEIbHOCTH

0o0ydJaronmxcs

Onepupoeamb noHamusMuy. MarHUTHOE
T10JIe, BEKTOP MarHUTHOMN MHTYKITHH,
JIMHUY MarHUTHOW MH]TyKIUH.
Ymemv HopMynHpoBaTh MPUHIIUI
CYTEPIIO3HUIINA MarHUTHBIX TTOJICH,
M300paKaTh JMHUH UHIYKIUH
MarHUTHOTO TIOJIS KaTyIIIKH C TOKOM,
coOUpaTh IKCIEPUMEHTAITBHYIO
YCTaHOBKY.

IIpusooums npumepwvl IPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOICTB,
SIBJISTFOIITUXCSI UICTOYHUKAMU
MTOCTOSTHHOT'O MarHUTHOTO TIOJISL.
Ipumensams TPUHIIATI CYTIEPTIOZUITIH
MAarHUTHBIX MOJICH.

Hccneoosams IpoCTPaHCTBEHHYIO

OPHUEHTALMIO BEKTOPA UHAYKIIUU
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MarHUTHOTO OJIsl, CO3/1aBaEMOI0
Ha OCH COJICHOWJIA MIPU CYNEPITO3UIINU
MarHMTHOTO MOJIst 36MJIM U MATHUTHOTO
IIOJIS1 COJICHOW/IA, B 3aBUCUMOCTH

OT CWJIbI TOKA B BUTKAX COJICHOU/ 1A

U UHmMepnpemupo8ams MOITy4YECHHbIE
pE3yJIbTaTHI.

Onpedensims MO pe3yibTaTam
MPOBEJEHHOI0 YKCIIEPUMEHTa MOTYJIb
TOPU30HTAIBLHOM COCTABJISIONIEH
BEKTOpAa MarHUTHON MHIYKIIUH
MarHUTHOTO MOJisi 3€MJIU, OIICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIEHYIO
HOTPEIIHOCTh U3MEPEHHOM (pU3nUecKon
BEJTUYUHBI.
Hcnonvzosams xOMNac, COICHOU/I,
71a00paTOpHBIN OJOK MUTaHUS,
TPaHCIIOPTHUP.

Pewams 3anaun Ha IPUMEHEHNUE
MPUHIUIIA CYTIEPIIO3ULIUA MAarHUTHBIX

noJeu
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1.2.

N3mepenne
3aBUCUMOCTH BEJINYMHBI
MarHUTHOW MHIyKLIAN
MAarHuTHOTO MOJIs

MarauTa OT paCCTOSHUA

(MpakTUKyM)

MarnautHoe nose. Bektop
MAarHUTHOW UHAYKUHH. JIMHUA
MAarHUTHOW MHAYKIUU. MarHuTHoe

IT10JIC IIOCTOSAHHOI'O MarHuTa

Onepuposame noHAMUAMU. MATHUTHOE
10Jie, BEKTOP MarHUTHOW MHAYKIIUH,
JIMHAA MarHUTHON WHIYKITUH.

Ymemwb n300pakaTh TMHUHM HHITYKITUU
MarHUTHOTO MOJIsl IOCTOSIHHOTO
MarHuTa, coouparb
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsi IPUPOTHBIX
00BEKTOB ¥ TEXHUYECKUX YCTPOMCTB,
SIBJISTFOIITUXCSI HCTOYHUKAMHU
MOCTOSTHHOTO MarHUTHOTO TIOJII.
Ipumensmo cmaptdon

C IPEeyCTAaHOBJICHHBIM MPOTPAMMHBIM
obecrieueHrneM JTsi U3MEPEHUs
BEJIMYMHBI MATHUTHOTO TIOJIsI, TIPaBUIa
MIOCTPOCHUS TpaUKOB 3aBUCUMOCTEH
(duznyecKuX BEITUYHH JPYT OT JIpyra.
Hccneoosams 3aBUCUMOCTD BETMYUHBI
MarHUTHOW MHTYKIIMA MarHUTHOTO
MOJIS1 TOCTOSTHHOTO MarHuTa

Ha €ro MPOJI0JIbHON OCH CHUMMETPUHU

OT PaCCTOAHUA MEKAY HCHTPOM
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1.3.

HaoOmronenue
MArHUTHOTO
THCTepe3nca

(MpaKkTUKyM)

MarunutHoe noJie. Bektop
MAarHUTHOM MHAYKUUH. JIMHUA
MAarHUTHOW MHAYKIHUHU. MariuTHoe
T10JI€ KATYIIKH C MIOCTOSTHHBIM

TOKOM. MardauTHOE 1oJjie

MAarHuTa ¥ TOYKOU U3MEPEHUN

U UHmMepnpemupoeams IOITyICHHbIC
pE3yJIbTaTHI.

Cmpoumbp 3KCTIEpUMEHTAIBHO TpaduK
3aBUCUMOCTH MOJyJII MATHUTHOMN
WHAYKIMU MarHUTHOTO ITOJIS
IOCTOSIHHOI'O MarHuTa

HAa €ro MPOA0JIbHON OCH CUMMETPHUH
OT PacCTOSIHUS MEXAY LIEHTPOM
MarHuTa U TOYKOM N3MEPEHUN

(c yueTom abCOIOTHBIX MOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUUHH).
Hcnonvzosams NMIIMHIPUYECKUI
ITOCTOSIHHBI MATrHUT, JINHEUKY.
Pewams 3anaun Ha NpUMEHEHNE
MPUHIIAIIA CYNIEPIIO3ULIMA MAaTHUTHBIX
OJIEH

Onepuposamb noHAmMuUAMY. MArHUTHOE
110JI€, BEKTOP MarHUTHOM MHIYKLWH,
JIMHUY MarHUTHOW MHYKIUH,
(eppomMarHeTuk, MarHUTHBIN

THCTEPE3UC.
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B BemecTBe. OeppOMarHeTUKH.

MarHuTHbIN TUCTEPE3UC

Ymemwb n3o00pakaTh TUHUHA HHTYKITUU
MarHUTHOTO MOJISI KaTyIIKN

C IOCTOSTHHBIM TOKOM, OOBSICHSITh
ABIIeHUS (heppoMarHeTuzMa

Y MAarHUTHOTO TUCTEpE3nca, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpueooums npumepsbt MaTEpUAIIOB,
obnagaromux GeppoMarHuTHbIMU
CBOMCTBAaMH.

Ipumensmo cmaptdon

C IPEyCTaHOBJIEHHBIM IPOrPaMMHBIM
obecrieueHrueM JUisi U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TIOJIs, IPaBUIa
MOCTPOCHUS TpadUKOB 3aBUCUMOCTEH
(u3znYecKuX BEIUYHUH APYT OT JIpyra.
Hccneoosams 3aBUCUMOCTD BETMYUHBI
MarHUTHON MHIYKIIUH MarHUTHOTO
1oJist BOJIM3H TOpIia KaTYIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOU

Ha (eppOMarHUTHBIN CEpACUHUK,

OT CHJIBI IPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKa U unmepnpemupoesanib
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1.4

N3yuyenue paboThl
AJIEKTPOIBUTaTES
Y JMHAMO-MAaIlIHHbI

(uactp 1) (nexuus)

[TocTostHHBIN TOK, cuia AMnepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOJIBUTaTEb IOCTOSTHHOTO
TOKa, IMHaMO-MallliHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

MOJTyYCHHBIE PE3yIbTATHI
KaK HaOJII0IeHue MarHUTHOT'O
rUcTepesuca.

Cmpoumbs SKCTIEpUMEHTAIBHO rpaduk
3aBHCHUMOCTH MOAYJISl MATHUTHOU
WHIYKIIUU MarHUTHOTO MOJISI KaTyIIKU

C (bCppOMaFHI/ITHI)IM CCPACHYHHUKOM

OT CHUJIBI IIPOTCKAIOIICTO YCPE3 KATYIIKY

TOKa (C y4eTOM a0COJIIOTHBIX
MOTPEIIHOCTEN U3MEPEHHBIX
(bU3UYEeCKUX BEIIMYWH).
Hcnonvzoeams 1abopaTopHbIi
WCTOYHUK TTUTAHUS
Onepupoeamb nousamusamu.: CUIa
Amrnepa, 3JIEKTPOJIBUTATENb,
JMHAMO-MaIlnHa.

Ymemyw onpenensate MOAYIb

Y HaIlpaBJICHHE CUIIbI AMIIepa.
3namo uctopuro u300peTeHUs
AIIEKTPOIBUTaTES

Y COBEPLIECHCTBOBAHMSI

€ro KOHCTPYKIUHU, YCTPOHUCTBO
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1.5.

N3yuyenne pabOTHI
AJIEKTPOIBUTaTES
Y JUHAMO-MalllMHbI

(gactpb 2) (MPAKTUKYM)

[TocTostHHBIN TOK, cuia AMnepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOJIBUTaTEb IOCTOSTHHOTO
TOKa, IMHaMO-MallliHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

Y IIPUHLIAI TEUCTBUSA
JIEKTPOABUTATENSI TIOCTOSHHOTO TOKA
Y IMHAMO-MAILUHBI.

IIpusooumys npumepsvl IPUMEHEHUS
IEKTPOABUTATENS TOCTOSHHOTO TOKA
Y JTUHAMO-MaIlIAHBI.

Onpedensime HapaBIICHUE BpalllCHUs

AKOPA SJICKTPOABUIATCIIA IIPU 3aJaHHOM

HaIpaBJICHUH NPOTEKAHUS
AJIEKTPUUECKOTO TOKA B 0OMOTKAxX
CTaHUHBI.

Pewams 3anaun o 3nexTpoaBUraresne
MOCTOSIHHOTO TOKA U INHAMO-MAILIMHE
Onepuposams noHamuamu: cuia
Awmriepa, JIeKTpOABUTaTelNb, JTUHAMO-
MallliHa.

Ymemyw onpenensate MOAYIb

U HampaBJIeHHE Cuibl AMIepa,
coOupaTh IKCHEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsvl IPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOAHHOI'O TOKA
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Hroro no pazuneny

10

Y TUHAMO-MAIIIHBI.
IIpumensams TEOpETUUECKUE CBEICHUS
00 »JIeKTpoIBUTATEIIE TOCTOSTHHOTO
TOKa U O TMHAMO-MaIlIHE

JUIst OOBSICHEHUS IPOBOJUMOTO
IKCIIEPUMEHTA.

Hccneoosams 1B 3aBUCUMOCTH:

1) cuibl TOKA, BeIpabaThIBACMOM
TE€HEPATOPOM, OT BEJIMYUHBI MOMEHTA
CHUJIBI, IPUIJIOKEHHOTO K €T0 Baiy;

2) BEUYMHBI HANPSKSHUS, TOJJAHHOTO
HAa JIEKTPOBUTATEb,

OT YaCTOTHI €T0 BPAIICHUS

Y MEXAHWYECKOW HArpy3KH €ro Baja

U UHmMepnpemupoeamsy MOJTy4YECHHbIE
pe3yIbTAaTHI.

Hcnonvzoeams 51EKTPOMOTOD,
71a060paTOPHBIN UCTOYHUK ITUTAHMUSI,

peocTat, MyJIbTUMETP
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Pa3nen 2. KoJsie0anus v BOJIHBI.

2.1.

N3yueHne 3aBUCUMOCTH
nepuo/ia Kojaeoanwmit
JIMHEUKU

Ha [IWINHAPUYECKON
MOBEPXHOCTH

OT pajuyca ee

KPUBU3HBI (IPAKTUKYM )

["apMonunueckue konedaHusl.

HMx kmHeMaTuueckoe,
JTUHAMHAYECKOE U SHEPTeTUYECKOE
onucanue. [lepnon u wacrora
kose6anuii. [Teproa Manbix
CBOOOJTHBIX KOJIeOaHU I

MaT€MaTHU4YCCKOIO MassiTHHUKA

Onepuposams NOHAMUAMU:
rapMOHHUYECKHE KOJIeOaHus,

MIEPHUO/T ¥ 9aCTOTa KOJICOAHUH.

Ymems 3anmchIBaThH

Y MHTEPIPETUPOBATh YPaBHCHHE
TApMOHUYECKHUX KOJICOaHUH, TPUMCHSTH
3aKOH COXPaHEHUS YHEPTUU

JUTs KOJieOaTeIbHBIX TPOLIECCOB,
coOUpaTh HKCIIEPUMEHTATILHYIO
YCTaHOBKY, OOBSICHITH POJIb MaJIOCTH
aAMILTUTY bl KOJIEOAHU.

IIpusooums npumepwvl KonedaTeTbHBIX
MPOILIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH TIepHoa KoJieOaHuH
JIMHEWKU HA UJIUHIPUYECKON
MTOBEPXHOCTH OT pajiuyca €€ KpUBU3HBI.
Hccnedoosams 3aBUCUMOCTH TIEPUOJIA
KOJIeOaHUM JIMHEUKU

Ha MAJTUHAPUYECKON ITOBEPXHOCTH

OT pajuyca €€ KpUBU3HbI
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2.2.

I/ISY‘{CHI/IC 3aBUCUMOCTHU

aMIUTUTY/IbI KOJIeOaHUH

["apmonunueckue konedaHus.

AMHHI/ITy,}:[a, nepuoa U 4aCToTa

U UHMepnpPemupo8ams MOITYUCHHYIO
3aBUCHUMOCTb.

Cmpoums rpaduk 3aBUCUMOCTH
nepuoja KojaeoaHui TMHEHKU

Ha UWJIMHIPUYECKON TOBEPXHOCTH

OT paJnyca €€ KpUBHU3HBI

Y JIMHEApU30BBIBATh 3TY 3aBUCUMOCTb
(c yueToMm aOCOIOTHBIX MOTPEIIHOCTEN
U3MEPSEMBIX (PU3NYECKUX BEITUUHH).
IIpumensime NpaBuia NOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT ApyrTa.
Hcnonvzoeams NTUHENKY, CEKYHAOMED.
Yemanasnuseams 63aumocssnzu

MEX/1y KHHEMAaTUUYECKUM,
JTUHAMAYECKIM U SHEPTeTUIECCKIM
OMHUCAaHUEM TAPMOHUYECKUX
KoJie0aHu.

Pewams 3anaun Ha rapMOHUYECKUE
Kosie0aHus

Onepuposams NOHAMUAMU:

rapMOHHUYCCKHEC KOJ'IC6aHI/I}I,
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MPYKUHHOTO MasiTHUKA
OT BPEMEHU

(TpaKkTUKyM)

KOoJIcOaHuMu.
[ToHsTHE O 3aTYXAKOIIMX

KOJICOAHUSX.

aMIUTUTY/1a, IEPUOJ U 4acTOTa
KoJieOaHW, 3aTyXaHue KOJIeOaH.
Ymems 00OBACHATH 3aTyXarolue
KoJie0aTeNIbHbIE MPOIIECCHI C TO3UIIHI
3aKOHA U3MEHEHUSI MEXaHUYECKOU
SHEpruu, coONpath
HKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusodums npumepsl 3aTyXarmux
KOJie0aTeIbHBIX MPOLIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCHMOCTH aMILTUTY/bI KoJeOaHui
MPY>KUHHOTO MasiTHUKA OT BPEMEHU
IPY HATMYUU 3aTyXaHUS.

Cmpoums rpadviK 3aBUCUMOCTHU
aMIUTATY/IBI 3aTYXaIOMINX KOJIeOaHmit
MasiTHUKa BPEMECHH U JIMHEAPU30BHIBATh
3Ty 3aBUCUMOCTb (C y4eTOM
a0COJIOTHBIX TOTPEIIHOCTEN
U3MEPAEMbIX (PU3MUECKUX BEJIUYUH).
Ilpumensims ipaBuUia MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3UUECKUX

BEJINYMH APYT OT ApyTra.
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2.3.

N3mepenne akTHBHOTO
U PEAKTUBHOTO
CONPOTHUBJICHUI
KaTyIIKH

HHAYKTHUBHOCTH

(mpakTUKyM)

IIepemeHHBIN TOK. AMIITUTYAHOE U
JNEUCTBYIONIEE 3HAUEHUE CUIIBI TOKA
1 HanpspkeHus. CHHY CONTANTbHBIN
IIEpEMEHHBIN TOK. Pesucrop,
KOHJIEHCATOp M KaTylIlKa
UHAYKTUBHOCTH B LIENU
CHHYCOUJAIBHOTO ITEPEMEHHOTO
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE ¥ UHTyKTUBHOE)

COIPOTHUBJICHHUE

Hccneoosams 3aBUCUMOCTD aMILTUTY1bI
3aTyxaroumx Kojie0aHui MasTHUKA

OT BPEMEHU U UHIMEPNPEMUPOBATND

3Ty 3aBUCUMOCTb.

Hcnonvzo6ams TMHENKY U CEKYHJIOMED
Onepuposams NOHAMUAMU:
MIEPEMEHHBIN TOK, aMIUTUTYIHOE

U JICHCTBYIONIEE 3HAYEHUE CHIIBI TOKA

Y HaIpsHKEHUS, CAHYCOUAANIbHBIM
IIEPEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U UHAYKTUBHOE
COMNPOTHUBIICHUE.

Ymems 00OBACHATH MIOBEICHUE
pe3UCTOpa, KOHAEHCATOPA U KaTYIIKU
WHIYKTUBHOCTH, BKJIFOUEHHBIX B II€Ib
CHHYCOMJIAJILHOTO TIEPEMEHHOT0 TOKa,
coOUpaTh AIEKTPUUECKYIO LIETIb
(mocneno0BaTeIbHO COSIMHEHHBIC
PE3UCTOpP U KaTyIlIKa UHTYKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
IIpu6ooums npumepvt TPUMEHEHUS

PCAKTHBHBIX 3JICMCHTOB B LCILIX

76



NEPEMEHHOI'0 TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTYbl HANIPSKEHUS
Ha PEe3UCTOPE OT YaCTOTHI I10/1aBAEMOT0
Ha BXOJ LIETIH TIEPEMEHHOTO
HaIPSHKCHUS TTOCTOSTHHON aMIUTUTY/IbI.
Cmpoums rpadviK 3aBUCUMOCTHU
aMIUTUTY/IbI HAPSDKEHUS HA PE3UCTOPE
OT YaCTOTHI [TOIABAEMOTO Ha BXO/T LIETIH
TIEPEMEHHOTO HAMPSHKEHUS TIOCTOSTHHON
aAMIUTATYBI (C YI4ETOM aOCOJIFOTHBIX
MOTPELIHOCTEN U3MEPSEMBIX
(U3HMYECKUX BETUYHH).

Ipumensmo ipaBUiIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyTa.

Hccrnedosams 3aBUCUMOCTb aMIUTUTY/Ibl
HaIPSHKCHUS Ha PE3UCTOPE OT YaCTOTHI
M0/IaBa€MOTO Ha BXOJI IIETTH
MEPEMEHHOTO HATIPSHKCHUS TOCTOSTHHOU
aMIUTUTY]Ibl U UHMEPNPEemupo8ans

IMOJIYYCHHYTO 3aBUCUMOCTD.
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2.4.1. Bsenenue
B OKCIICPUMEHTATLHY IO

aKyCTHKY (JIEKIIHS)

MexaHuvecKue BOJIHbBI, YCIOBHS
ux pacnpocrpanenus. [lonepeunsie
U TIpOJI0JIbHBIE BOJIHEL. [lepuon,
4acToTa, CKOPOCTh
pacrpoCTpaHEHUs U ITTMHA BOJIHBI.
OtpaxeHue, npeaomMiIeHue,
uHTephepeHIH U AU paKIus
BOJIH. 3BYK KaK MEXaHUYECKas
BoJiHAa. CKOpPOCTH 3BYyKA.
I'poMkocTh 3ByKa. BricoTa ToHa.

Ob6epronbl. TemOp 3ByKa

Onpeoenamb akTUBHOE COITPOTUBIICHUE
KaTyIIKA HHTYKTUBHOCTH

(TT0 HU3KOYACTOTHOM 00J1acTH rpaduka)
Y UHAYKTUBHOCTH KaTyIIIKH

(MO BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonvzosams reHepaTop HU3KOU
YaCcTOThI, OCHWIIIOrpad UK BOJIBTMETP
MEPEMEHHOTO HAPSKEHHUS.

Pewamy 3agaun Ha 1IETIN IEPEMEHHOTO
TOKa C pe3UCTOPaMH, KOHICHCATOpaMHU
U KaTyIIKaM{ WHIYKTUBHOCTH
Onepuposams NOHAMUAMU.
MEXaHWYEeCKasl BOJIHA, TIEPUOI,
9acTOTa, CKOPOCTh PaCTIPOCTPAHEHUS

U JJIMHA BOJIHBI, OTPAXKEHUE,
npesioMyIeHre, UHTephepeHITns

U qudpakiys BOJHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOp 3BYKaA.

Ymemsb 0OBSICHATE pa3ndre MEXIy
TIOTIEPEYHBIMH U MTPOJOIHBIMU

BOJIHAMMU.
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2.4.2. Ocumiorpamma
1 CTIICKTP IJIaCHBIX

3BYKOB (TIPAKTHKYM)

ITepuon, yactora, CKOPOCTh

pacrpoCTpaHEHUs U JIJIMHA BOJIHBI.

CkopocTsb 3ByKa. [']poMKOCTB 3BYyKa.

Bricora Tona. O6epronsl. TemOp

3ByKa. CekTp 3ByKa

3uams GOpMyIIBL, CBA3BIBAIOIINE
CKOPOCTb, IEPUO/T, YACTOTY U JUTUHY
BOJIHBI, TPOCTEUIITE METO/IbI
MCCIIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
IIpueooums npumepsl 3ByKOB pa3HOU
TPOMKOCTH, BEICOThI TOHA U TeMOpa,
SIBIICHUM OTPa’KeHUsI, IPETIOMIICHUS,
uHTephEepeHIINH U TUGPAKIIUKA BOJIHBI.
Onpeodensams Ha CIyX 3BYKHU BBICOKUX
Y HU3KUX YaCTOT, TOHAIBHBIC 3BYKH

U TITYMBI.

Pewams 3anaun 0 3ByKOBBIX BOJTHAX
Onepupogsams NOHAMUAMU. BBICOTA
TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYyKa, OCHMJIJIOTpamMma.

Ymemo 00bICHATH, Kakast uHGopMaIus
COJIEPKUTCS B OCIIMILJIOTpaMMe,

a Kakasi B ClieKTpe, cooupaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsi IPUPOIHBIX
MPOIIECCOB U TEXHUYECKUX YCTPOICTB,

KOTOPBIE TEHEPUPYIOT TOHAJIBHBIE
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3BYKH U IITYMbI, KX OCHIJIJIOTPaMM
U CIIEKTPOB.

IIpumensmo i1 OMYy4ECHUS
OCIIMJJIOTPAMM U CIIEKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMITBIOTEP

¢ MUKpO(OHOM it cMapThHoH

C MPEyCTaHOBJIEHHBIM MPOrPAMMHBIM
00€eCIIeYeHHEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCIIJIJIOTPAaMM M CHIEKTPOB Pa3IMYHBIX
3BYKOB.

Hccnedosams ocMILIOrPaMMBI

Y CIIEKTPbI PA3JIMYHBIX TJIACHBIX

3BYKOB OJIU3KUX YaCTOT

U UHmMepnpPemupo8amsy 3Tu
OCIUJUIOTPAaMMBI U CIIEKTPBI.
Onpedensims 1O OCITILIOTPaMMaM

Y CIIEKTPaM aMILTUTY bl 3BYKOBBIX
BOJIH, YaCTOThI UX TOHOB U 0OEPTOHOB,
OIICHUBATh A0COJIOTHBIE

Y OTHOCUTEJIbHBIE MOTPEIIHOCTH

N3MCPCHHBIX (I)I/ISI/I‘ICCKI/IX BCJIMYHH.
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2.5.1. Crosune MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crostuasg MmexaHU4YeCKasi BOJIHA
KaK CyMMa JIByX BOJIH, O€ryIux

B IIPOTHUBOIIOJIOKHBIX
HarpasiieHusX. [lonepeunsie

Y IIPOJOJIBHBIE CTOSYUE BOJIHBI.
[Tepuon, wactora, CKOPOCTh
pacnpoCTpaHEHHUs U JJIMHA CTOSTUE
BOJIHBL. Y3JIbl U My4YHOCTH.
Bimsinue rpanun oftHOMEPHOU
cpelbl Ha JOPMUPOBAHUE CTOAUUX
BOJIH. Pe30HATOPBI ¢ OTKPBITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa3oBaHUsI CTOSAYUX 3BYKOBBIX
BOJIH B Pa3JINYHBIX PE30HATOPAX.
OcHOBHO# TOH U 00€PTOHBI

CTOSTYEN 3ByKOBOM BOJIHBI

Yemanasnusams 63aumoceasu
MEKTy TPOMKOCTBIO 3BYKa U BUOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYyKa) M BUJIOM
CIIEKTpa

Onepuposams noHamusamuy. CTOT4Yas
BOJIHA, Y3€J1 U TyYHOCTh CTOSTYEN
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOSYEU 3ByKOBOW BOJIHBI.

Ymemsv 0OBACHITH YCIOBUS
00pa30BaHUsI CTOSTYMX 3BYKOBBIX BOJTH
B Pa3JIMUHBIX PE30HATOPAX, IPUHIIUIL
JCUCTBHS KAMEPTOHA.

3Hamb BUABI TPAHUYHBIX YCIOBUH,
dbopmyily, CBSI3bIBAIOITYIO YACTOTHI
OCHOBHBIX TOHOB M 00€PTOHOB

C JUIMHOUW PE30HATOPa U CKOPOCTHIO
3BYKa.

1Ipusooumu npumepsl 3ByKOBBIX
PE30HATOPOB.

Pewamw npocreiimue 3amaun

0 CTOAYHUX 3BYKOBBIX BOJIHAX
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2.5.2 V3yueHue criekTpa
3BYKa JJMHEWHOTO
pe3oHaTopa

(TpaKkTUKyM)

OCHOBHO# TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Onepuposams noHAMUAMU. OCHOBHOU
TOH U 00EPTOHBI CTOSIYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3ByKa.

Ymemwb 00OBsCHATH, Kakast nHOpMALIHS
COZIEP/KUTCS CIIEKTPE 3BYKOBOU BOJIHBI,
coOHpaTh HKCIIEPUMEHTATIbHYIO
YCTaHOBKY.

IIpusooums npumepsl TMHEUHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensimo 111 NOTYYEHUS 3BYKOB
CaMO/JICIIbHBIN aKyCTUUYECKUU PE30HATOP
(mpoOupKy, YACTUYHO 3aOJIHEHHYIO
BOJIOM), a 17151 TOJIyYE€HUS CIIEKTPOB
3BYKOB — IIE€PCOHAJIbHBIN KOMITBIOTED

¢ MUKpO(OoHOM itk cMapThHOoH

C MIPEAYCTAaHOBJIEHHBIM TPOTrPAMMHBIM
00ecIreYeHUEM.

Dopmynuposams TUTIOTEIY O XapaKTepe
3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U NIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoumbs nuHeapu30BaHHbIE TPaPUKH
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3aBHCHUMOCTEH 4aCTOThI OCHOBHOTO
TOHA U IEPBOI0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3YLIHOTO CTOJI0a
B MPOOUpKE (C yueToM abCOTIOTHBIX
IOTPEIIHOCTEN U3MEPSAEMBIX
(U3UYECKUX BETUYHH).

Ipumenamo npaBuIIa IOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT Apyra.
HUccneoosams rpadyku 3aBUCUMOCTEN
9acTOThl OCHOBHOTO TOHA H TIEPBOTO
00epToHa 3BYKOBOH BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B IPOOUPKE

U UHmMepnpemupo8amy 3TU rpaPuKu.
Onpeodensamsb CKOPOCTH 3ByKa B BO3yXe
1o rpadukam 3aBUCUMOCTEN 4aCTOTHI
OCHOBHOTO TOHA U MEPBOro 00epTOHA
3BYKOBOM BOJIHBI OT BBICOTBI
BO3JIYIIIHOTO CTOJI0A B MPOOUPKE,
OILICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO ITOTPELIHOCTh

HU3MEPEHHON (PU3NYECKON BETUUMHBI
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2.6.1.

N3mepenne nokasaresns
IIPEJIOMIICHUS
IUIOCKONIAPAJUIEIIbHOM

TJIACTUHBI (MPAKTUKYM)

JIyu cBeta. OTpaxeHue cBeTa.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomnenue cBeTa. 3aKOHBI
npenoMIieHus cBeTa. AOCOMIOTHBIN
MOKa3aTellb MPEIOMIICHUS.
OTHOCHTEIBHBIN MOKA3ATEIb

IMPCIIOMJICHUA

Onepupogams nousimusmu: 1y4d CBETA,
OTPa)X€HHE CBETA, MPEIIOMIIEHUE CBETA,
a0COIIOTHBIN M OTHOCUTEIbHBIN
MOKa3aTesb MPeIOMIICHUS.

Ymemwv hopmyaupoBaTh 3aKOHBI
OTPa)KECHHUS CBETA, 3aKOHBI
MPEJIOMIICHHS CBETa, COOMpaTh
SKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
SIBJICHUH, B KOTOPBIX HAOJII0IaF0TCS
SBJICHUS OTPAXKECHUS U TTPEITOMIICHUS
CBeETA.

IIpumensamob 3aKOHBI PEITOMIICHUS
CBeETa.

Cmpoums X011 Ty4dent

IIPH MPEJIOMJICHUH CBETa

Ha MOBEPXHOCTH.

Hccneoosams n3MeHEHNE
HaIpaBJICHUS JTy4ya CBETA, MaIaAt0LIEro
Ha OOKOBYIO IOBEPXHOCTh
IJIOCKOMNAapaieIbHOM TIACTUHBI,

B 3aBUCHMMOCTH OT yTI'Jla IaACHUA
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2.6.2 VI3mepeHue mokazarens
PETOMJIICHUS IPU3MBbI
10 MUHUMAJIbHOMY YTy
OTKJIOHEHUS JIa3€PHOTO

ay4a (IpaKTUKYM)

[Ipenomiienue cBeTa. 3aKOHBI
npesoMIIeHus cBeTa. AOCOTIOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHTEIBHBIN MOKA3aTEIb
npenomiienus. llpuzma.

[Ipenomitsromumii yros npru3msl

U UHmMepnpemuposams IOIy4YCHHbIE
pE3yJIbTaTHI.

Onpedensimp IOKa3aTeNb MPEIOMIICHUS
MaTepralia IMI0CKOIapaIeIbHOM
IUIACTUHBI, OLICHUBATh A0COJIIOTHYIO

Y OTHOCHUTEJIBHYIO MIOTPEIIHOCTD
U3MEPEHHOU (hM3UYECKON BETUYUHBI.
Hcnonvzosams Na3epHyIO YKa3Ky,
JIMHENKY.

Pewamys 3a1aun Ha IpeOMIIEHUE CBETA
Onepuposamv NOHAMUAMU:
IpeJOMJICHHE CBETa, AOCOIIOTHBIM

Y OTHOCUTEJIBHBIN IIOKA3aTENb
MIPENTOMIIEHUS, IPETOMIISTFOLUI YT OJT
IIPU3MBL.

Ymemo paccunTeiBaTh MUMHUMAJIbHBIN
yIOJl OTKJIOHEHHs JIy4a TPEYroJIbHON
PaBHOCTOPOHHEHN MPU3MOM, cOOUpaTh
AKCHEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepvl ONTHYECKUX
puOOPOB, B KOTOPBIX MPUMEHSFOTCS

MMPCIOMJBIFOIINUC ITPU3MBI.
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IIpumensmo 3aKOHBI IPEITOMIICHUS
CBETA.

Cmpoumbs X011 JTydeil B TPEYTrOJIbHON
PaBHOCTOPOHHEN MPU3ME B CIIydae
IIPOU3BOJIBHOTO HAIIPABJIEHUS MTAJCHUS
Jy4a U B CIIy4a€ MUHUMAJIBHOTO yTJIa
OTKJIOHEHUS JIy4a.

Hccneoosams 3aBUCUMOCTBD yriia
OTKJIOHEHU: JIy4a TPEYroJIbHOU
PaBHOCTOPOHHEN MPU3MOMN

OT HampaBJIEHUs MAJAKOLIETO JIyda

U UHmMepnpemupo8ams MOTy4YECHHBIE
pe3yibTaThl.

Onpedensims TO TIOyYCHHOMY
3HAYEHUIO0 MUHUMAJIBHOIO YIJIa
OTKJIOHEHUS JIy4a TPEYTOJIbHOU
PaBHOCTOPOHHEMN ITPU3MOM MTOKA3aTEIb
IPEJIOMJIEHUS] MaTEpHalIa TPU3MBI,
OLICHHUBATh A0COJIOTHYIO

Y OTHOCUTENBHYIO ITOIPEIIHOCTD
U3MEpPEHHON (PU3NIECKOM

BCJIMYHMHBI.
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2.7.1.

[Tpumenenue r¢dexra
MOJIHOTO BHYTPEHHETO
OTpaKCHHUS

B U3MEPEHUSX (JICKITHS)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yTOJI MOJTHOTO

BHYTPEHHETO OTPAKECHHUS

Hcnonvszoeams Ipu3My, 1a3€pHYIO
YKa3Ky, TPAHCIIOPTHP.

Pewams 3a1aun 0 npeaoMIIeHUH JTydei
B IIPU3MaxX

Onepupogams NOHAMUAMU: TIOTTHOE
BHYTPEHHEE OTPAKEHUE, ITPENETbHBIN
yroJ1 MOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymemw hopMynupoBath ycioBue
BO3HUKHOBEHUS [IOJTHOTO BHYTPEHHETO
OTpaKEHHS.

3nams popMyily, CBA3BIBAIOLLYIO YTOI
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

¢ a0COIIOTHBIMU TIOKa3aTEeNSIMU
PEJIOMJIEHUS CPE/I.

IIpusooums npumepvi IPUPOTHBIX
SIBJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOaeTCs
(mpUMeHsieTCs1) ABJICHHUE TTOJHOTO
BHYTPEHHETO OTPaKECHMUS.

Pewamyo 3a1aun Ha NOJIHOE BHYTPEHHEE

OTPaAKCHHUC
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2.7.2. W3mepenue moxazarens
TIPETOMIICHUST TIPU3MBI
C TIOMOIIIEIO
HAOJTFOICHHMS YTIIa
TIOJTHOTO BHYTPEHHETO
OTpaXCHUs

(IpaKkTUKyM)

1

[lonHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenpHbIN yroa NOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Onepupogams NOHAMUAMU.
IIPEJIOMJICHUE CBETa, AOCOTIOTHBIN

Y OTHOCHUTEIIBHBIN IMOKa3aTeIb
TPETIOMIICHHS, TPETIOMIISIOIIHN YToJT
IIPU3MBI, TIOJTHOE BHYTPEHHEE
OTpa)keHHE, IIPEICTBHBIN YTOJI TOJTHOTO
BHYTPEHHETO OTPaKCHUSI.

Ymemwb paccUUTHIBATE YTOJI TIOJIHOTO
BHYTPEHHETO OTpa)KEHUs, COOMpaTh
9KCIIEPUMEHTAIbHYIO YCTAHOBKY.
Ilpusooums npumepsbl ONTAICCKUX
prOOPOB, B KOTOPBIX IPUMEHSIOTCS
IPEJIOMIISIONINE TIPU3MBI

Y UCTIOJIB3YETCS SIBJICHHE ITOJTHOTO
BHYTPEHHETO OTPaKCHUSI.

Cmpoumb X0J1 JIy4a B TPEYrOJIbHON
pHU3ME C Y4ETOM BO3MOXKHOTO ITOJTHOTO
BHYTPEHHETO OTPaKEHUS JIyYa.
Tpumensime 3aKOHBI TPETOMIICHUSI
CBeTa.

Hccneoosams ycnoBusi, IpH KOTOPBIX
MO’KHO HaOJI0JaTh MOJHOE BHYTPEHHEE
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2.8.

[TpoBepka GpopmyIbi
TOHKOM JIMH3bBI

C IOMOIIBIO METO1a
MapajuIaKca,
MIPUMEHEHHOTO

JUJISL OTIpEJICTICHUS

CoOupatomiue 1uH3bl. ToOHKas

nuH3a. DokycHoe paccTosiHue

1 ONITUYECKAs CHJIa TOHKOM JIMH3BI.

3aBUCUMOCTH (POKYCHOTO
PacCTOSIHUSL TOHKOU chepruecKoi

JIMH3BI OT €€ TCOMCTPHUU

OTpakeHHE JTy4ya, UAYLIETO
B TPEYTOJIbHON IIpU3MeE

U UHmMepnpemupo8amsy NOIyUEHHbIE
pE3yJIbTaTHI.

Onpedensims NIOKA3aTENb IPETOMIICHUS
MaTepHuaa Mpu3Mbl IO K3MEPEHHBIM
napaMmeTpam, Ipu KOTOPbIX HAYMHAET
HaOJII01aThCs MOJIHOE BHYTPEHHEE
OTpa)k€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIbHYIO
MOTPEIIHOCTh U3MEPEHHON (pU3nuecKon
BEJIMYMHBI.

Hcnonvzoeams Ipu3My, T1a3€pHYIO
YKa3Ky, TUHEUKY.

Pewams 3anaun 0 NOJTHOM BHYTPEHHEM
OTPaX€HMHU JIy4eH B IPU3Max
Onepuposams noHamusMuY. TAH3A,
TOHKasl JIMH3a, COOMparoias JIMH3a,
rJIaBHAas U MOOOYHAsI OTITUYECKas OCh,
doxyc, PoKycHOE pacCTOsHHE,
(oxanbHas MIOCKOCTh, ONTHUECKAS

cuiia, IOICpCeYHOC YBCIIMYCHHC,
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MIOJIOXKCHHUS
M300paxKeHUs

(TpaKkTUKyM)

Y OTHOCHUTEJILHOTO IT0KAa3aTeNs
npenomiienus1. Gopmyiia TOHKOM
JMH3BI. Y BEJIIMYCHUE, JaBAEMOE

nuH30M. [Tapammakc

napasiakc.

Ymemsb 0OBACHITH CYUTHOCTD
napajijiakca, 3aluchiBaTh popmyiy,
BBIPAKAIONIYIO 3aBUCUMOCTD
(hOKYCHOI'0O pacCTOSIHUSI TOHKOM
cheprudecKoi TMH3EI OT €€ TCOMETPUHU
¥ OTHOCUTEJILHOTO MOKa3aTes
PEJIOMJICHUS, a TaKKe PopMyITy
TOHKOH JIMH3BI, COOMPAThH
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepsi apajiakca,
OTITHYECKUX MPUOOPOB, B KOTOPBIX
MPUMEHSIOTCS] COOUPAOIIHE JINH3HI.
Ipumensmo GopMyIly TOHKOM JTHH3BI.
Cmpoums X0]1 pa3INYHBIX JIy4eil

B TOHKOM cOOMparoniei JInH3e.
Hccneoosams BO3MOXHOCTD
npuMeHeHus ¢ dekra mapaiiakca
TUTS OTIPEJICIICHUS TIOJIOKEHUS
M300paKeHUs UICTOYHUKA CBETA

C MaJIoil CBETUMOCTBIO, TOTYYEHHOTO

C ITIOMOIIIBIO CO6PIp8.I-OH1€ﬁ JINH3bI
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U UHmMepnpemupo8ams MOTy4CHHBIC
pe3yJbTaTHhl.

Onpedensims HOKYCHOE PACCTOSIHHE
cobuparomel JTMH3bI Ha OCHOBaHUU
pPEe3yJbTAaTOB SKCIIEPUMEHTOB

10 HAOJIIOJICHUIO TTapajllakca
U300paXXeHHsI TOUEYHOTO UCTOYHUKA
CBETa, OIICHUBATh A0COTIOTHYIO

Y OTHOCHUTEIIbHYIO MOTPEIIHOCTh
U3MEPECHHON (PM3HUECKON BETUIHHBI.
Hcnonvzosams cOOUPAIONIYIO TUH3Y,
ONTHUYECKYIO CKAMBIO.

Pewams 3aqaun Ha TOHKUE

COOMpAroIIKe JTUH3bI

2.9. H3mepenue GoKyCcHOTO 2 PacceuBaromye nMH3BIL. Onepupoeams nousmuamu.: JIAH3A,
paccTosiHus Tonkas ma3a. PoKycHOE TOHKas JIMH3a, pACCEMBAIOIAs JINH3A,
paccenBaroIE TUH3bI PacCTOSIHUE U ONITHUYECKAs CHUJIA MHUMBIN UICTOYHUK CBETa, MHUMOE
(MpaKkTUKyM) TOHKOU JINH3bI. POpMyJIa TOHKOM n300pakeHue.

JIVH3BI. Ymempw 3anuceiBaTh GOpMyITy TOHKOM
Xo/1 JIy4a, MPOLIEIErO JUH3Y JIMH3BI IS CIIyYas pacCeUBarOIIEH

1101 TIPOU3BOJIBHBIM YIJIOM JIMH3BI, COOUPATH IKCIIEPUMEHTATIBHYIO
K €€ TJIABHOU ONITUYECKOU OCH. YCTaHOBKY, I1OJy4aTh JE€HCTBUTEILHOE
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[TocTpoeHne n300pakeHUl TOUKH
Y OTpe3Ka IpsIMOM B COOMpPAIOIIUX
U PACcCEUBAIOIIUX JIMH3aX

N UX CUCTCMax

n300pakeHNe B PacCEUBAIOIICH JTMH3E
IIyTEM CO3JIaHHSI C TIOMOILIBIO
coOuparoien TMH3bI MHUMOTO
MCTOYHUKA ISl PACCEUBAIOILICH JTMH3HI.
IIpusooums npumepst ONTUUECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBarOIINE JIUH3BI U CUCTEMBI JINH3.
Ipumensmo GopMyTy TOHKOM JTUH3BI
CIIy4asi pacCEUBAIOIIECH JIMH3HI.
Cmpoumbs X011 pa3IUYHbIX JTy4Yen

B TOHKOHM pacCenBarONIEH JIMH3E,
M300paKEHHUE TOYKU U OTPE3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMaXx.

Hccneoosams xop tyueit

Yyepes pacCenBaOILYIO JINH3Y,

a TaKk>Ke B CUCTEME, COCTOSIIIEH

U3 cOOMpAroIeil U paccenBarOIIeH JINH3
IIPU UX Pa3IMIHOM B3aMMHOM
PACIIONOKEHUY U UHIMEPNPEMUPOBANY
MIOJTyYEHHBIE PE3YJIbTaThI.

Onpeodensimsb POKYCHOE PACCTOSTHHE
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2.10 Omnpenenenue IIUHBI
BOJTHBI J1a3€PHOTO
U3ITyYEHUS C TIOMOIIBIO

cxembl FOHTa

(mpakTUKyM)

HNuTtepdepenius cpera.
KorepeHTHBIC HCTOYHUKH.
VcnoBusa HaOIIOEHUS
MaKCHUMyMOB 1 MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTHHE

OT IBYX KOI'CpCHTHBIX HCTOYHUKOB.

paccenBaronIEH JIMH3bI HA OCHOBAHUU
pe3ynbTaTOB KCIEPUMEHTOB I10:

1) HaOIrOACHUIO IEHCTBUTEIBHOTO
U300pakeHHs, JaBaEMOTO
pacceuBarolIei JIMH30M1;

2) HaOJIFOICHUIO PACXOISIIETOCS
CBETOBOT0 Iyu4ka, 00pa30BaHHOIO
paccenBarollei JTMH30M; OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIEHYIO
MOTPEIIHOCTh U3MEPEHHOM (hHU3MUecKon
BEJIMYUMHBI.

Hcnonvzosams coOUparoyto

Y PaCCEUBAIOIIYIO JTUH3Y, ONITUYECKYIO
CKaMBIO.

Pewams 3anaun Ha TOHKHE
paccerBarONIUe JTMH3bI

Onepuposams NOHAMUAMU:
uHTepdepenus, naTepPepeHInOHHAS
KapTHHA, KOTE€PEHTHBIC HCTOYHUKH,
UHTEpPEPEHIIMOHHAS CXeMa, CXema
Onra.

Ymemw 3anMCHIBaTh yCIOBUS
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[IprmMepsbl KJIacCUYECKUX

UHTEP(PEPEHITMOHHBIX CXEM

HaOJI0ICHUSI MAKCUMYMOB

Y MUHUMYMOB B HHTE€P(EPEHIIMOHHOM
KapTUHE OT JIBYX KOT€PEHTHBIX
MCTOYHUKOB, COOMPATH
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY.
IIpusooums npumepsi IPUPOTHBIX
SIBJIEHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOIaeTCs
(mpuMeHsieTcs ) SIBJICHUE
uHTEep(PepeHIun.

Ipumensims ycnoBus HaOMIOAECHUS
MaKCUMyMOB U MUHUMYMOB

B MHTEP(EPEHIIMOHHON KapTUHE.
Cmpoumsb X0 «JTy4deil» 1 MOKa3bIBATh
Ha HEW Pa3HOCTh Xo4a

B uHTepdepeHImonHoi cxeme FOHra.
Dopmyaupoeams TUTIOTE3Y O BUJIE
UHTEep()EPEHIITMOHHON KapTHUHBI

IIPU PA3IINYHBIX TEOMETPUIECKUX
napamerpax cxembl FOHra.

Hccneoosams uHTEpHEPEHIIMOHHYIO
KapTUHY TIPHU HAOJII0ICHUU
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Hroro no pazgeny

Pa3nen 3. KBanToBas ¢pusuka.

3.1

N3yuenue criekrpa
CBETa Pa3INIHbBIX
HUCTOYHUKOB

C MOMOMUIBIO
TupaKIIMOHHON

pemeTky (MPaKTUKYM )

19

Hudpakuus ceTa.
HudpakunoHHas penierka.

Y cnoBue HAOIOCHYS TJIABHBIX
MaKCUMYMOB TP NaJeHUU
MOHOXPOMATHYECKOIO CBETa

Ha TU(PAKIMOHHYIO PEIIETKY.

UHTEPPEPEHIINH C TOMOIIBIO CXEMBbI
Onra u unmepnpemuposams
MOJIyYCHHbIE PE3YJIbTATHI.
Onpeodensme NIUHY BOJIHBI CBETA

1o pe3yJbTaTaM HaOJIoIeHUS
UHTEP(PEPEHITMOHHON KapTHUHBI

¢ noMo1bto cxemsl KOHra, onieHuBaTh
a0COJIIOTHYIO U OTHOCUTEJIbHYIO
MOrPEIIHOCTh U3MEPEHHOM (PU3NUEeCKOr
BEJIMYMHBI.

Hcnonvzosams nazepHylo yKasky,
pYJIETKY, a Takke GoJbry, OyinaBKu

Y HUTKY JJIs peanu3ainuu cxembl FOHra.
Pewamy 3anaun Ha ABYXBOJIHOBYIO
uHTEpPEpeHITUIo

Onepuposamv noHAMuUAMU.:
mudpakus, TudpaKuOHHAs PEIIeTKa,
($hOTOH, ypOBEHb SHEPTUH ATOMA,
U3JyYEHHUE U MOTJIoLEeHNe POTOHA,
CHEKTp U3JIy4EHUs], CHEKTPOCKOII.

Ymemw 3anuceIBaTh YCJIIOBUA
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N3nydyenue u noryonieHue
(hOTOHOB IpH Mepexo/ie aToMa
C OJTHOTO YPOBHS SHEPTUU

Ha Ipyrou. Buasl CiekTpoB.

Crnekrpockon

HaOJIIOACHNUS [J1aBHBIX IU(PPAKIUOHHBIX
MaKCHMYMOB TIPH MaJICHUU
MOHOXPOMaTHUYECKOT'O CBETA

Ha JUPPAKIMOHHYIO PEUIETKY, YCIOBUS
U3TY4YEHUS U MOTJIOEHUs (POTOHOB
IIpU MIEPEX0/ie aTOMa C OJTHOTO YPOBHS
SHEPIruH Ha JPYrou, coOnpathb
HKCIEPUMEHTAIbHYIO YCTAaHOBKY.
IIpusooumys npumepsl TNHENYATHIX,
II0JIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3TYYCHUs, TEXHUYECKUX YCTPOICTB,

B KOTOPBIX MPUMEHSIOTCS U3ITyUeHUs

C pa3IMYHBIMU BUAAMHU CIIEKTPOB.
IIpumensimo ycnoBus HAOIOAECHUS
TJIaBHBIX TUGPAKITMOHHBIX
MaKCHMYMOB IIpH MaJICHUU
MOHOXPOMaTHUYECKOTO CBETa

Ha TUPPAKIUOHHYIO PEILETKY.
Cmpoums X0 «ITy4ei»

IPU UX HOPMATBHOM MaJICHUH

Ha TUGPAKIIMOHHYIO PEIIETKY

Y [TIOKa3bIBaTh HAa HEW Pa3HOCTh XO/1a.
Dopmynuposams TUIIOTE3Y O BUJE
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CIIEKTPOB U3JIyY€HUSI HCTOUHUKOB CBETA
Pa3HOU NPUPOIBI.

Hccneoosams ONITUYECKUE CTIEKTPbI
U3JTy4YeHUS] ICTOYHUKOB CBETA pa3HOM
MIPUPOJIBI U UHMEPNPEMUPOBAMb
MOJTyYEHHBIE PE3YIIbTATHI.
Onpedensime NIVMHBI BOJIH U3TYYCHUS
Pa3IMYHBIX UCTOYHUKOB

0 pe3yJbTaTaM HaOIIOICHUS
Tu(dPaKIIMOHHON KapTUHBI,

naBaeMon JUGPaKIIMOHHON PEIIeTKOM,
OIICHUBATh A0COJIOTHYIO

Y OTHOCUTENBHYIO MTOTPELTHOCTh
U3MEPEHHOM (hU3UUECKOM

BEJTUYMHBI.

Hcnonvzosames nubpakiiMOHHYIO
pereTky, poHaph ¢ 1amMmoi
HaKaJMBaHUs, CBETOUOIHBIN (POHAPB,
razopaspsiHyIo Jlamny, nuadparmy,
MEPHYIO JICHTY.

Pewams 3a1aun 0 MajeHUN cBETa
Pa3IUYHOrO CIIEKTPAILHOTO COCTaBa

Ha TU(PPaKINOHHYIO PEIIETKY
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3.2.

HccnenoBanue
3aBUCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOINOA
OT CHJIbI IPOTEKAIOIIETO
4yepes Hero ToKa

(IpaKkTUKyM)

CBeTomo1, ”THTEHCUBHOCTD

U3My4YeHus1, GOTOH, SJIEKTPOH

Onepuposams nNOHAMUAMU. CBETOAHO,
p-N-TIepexo/1, SJAEKTPOH, IbIPKa, (DOTOH,
WHTCHCUBHOCTD U3TYUCHUS.

Ymems 0OBSICHATH B yIIPOILLIEHHOM BH/IE
IPUHLIKI AEUCTBUS CBETOANOAA,
coOHpaTh FKCIIEPUMEHTATIBLHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHUCHUMOCTH HHTEHCUBHOCTH
U3ITYyYEHUS CBETOMO/IA OT CHIIBI
IPOTEKAIOIEr0 Yepe3 Hero ToKa.
Hccrneoosams 3aBUCUMOCTD
MHTEHCUBHOCTHU U3JTyY€HUs CBETOINO/Ia
OT CHJIBI TIPOTEKAIOIIETO Yepe3 HeTo
TOKA U UHMEePNPemuposamy
MIOJTyYEHHBIC PE3yIbTATHI.

Cmpoums Tpaduk 3aBUCUMOCTH
MHTEHCUBHOCTHU M3JTy4€HUs CBETOIMOA
OT CHJIBI IPOTEKAIOLIETO Yepe3 Hero

TOKa (C y4eTOM aOCOIOTHBIX
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3.3.

HaOmronenue
N30MpPaTEIbHOCTU
BHYTPCHHETO
dotorddexra K AyHe
BOJTHBI CBETA

(MpakTUKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3JIy4eHUs, POTOH, DJICKTPOH.
DHeprusi 1 UMNyJbC (HOTOHA.
doT03¢heKT. 3aKOHBI
doToaddekra. YpapHeHHE
OitHirelina 11 Gotodddekra.

«KpacHas rpanuia» gotodddexra

IOTPELIHOCTEN N3MEPSAEMBIX
(U3UYECKUX BEITMYHH).

Ipumensimo nipaBUiIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH APYT OT JpyTa.

Onpedenamp XapakTep 3aBUCUMOCTU
WHTECHCUBHOCTHU U3TYy4YEHUS CBETOIMOIA
OT CHJIBI TIPOTEKAIOLIETO Yepe3 HETOo
TOKA.

Hcnonvzosams CBETOINO, TIOKCMETP
(u1 cMapTHOH C TaTYNKOM
OCBEIICHHOCTH ), TA0OPATOPHBIHN OJIOK
nuTaHus (WM UCTOYHUK TIOCTOSTHHOTO
HaIPSHKCHUS, PEOCTAT U MYJIETUMET])
Onepuposams nOHAMUAMU: CBETOJUO,
p-N-miepexo/1, SAEKTPOH, JbIpKa, POTOH,
WHTEHCUBHOCTD U3JTyUCHUS,

doTorh ekt (BHEIHN U BHYTPEHHU),
(bOTOTOK, «KpacHasi TpaHUIIA»
dboTtordpdekra.

Ymemwb 0OBSICHATH B YIPOILIEHHOM BU/IE

MIPUHIIAII ACHCTBUS CBETOMO/IA,
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dopmynrpoBath 3aK0HbI PoTodhDekTa,
3aMKMChIBATh YPABHEHUE DUHINTEHHA
s hotoaddexra u popmyny

JUISL «KpacHOM rpaHuiibh» oTodddexra,
coOUpaTh HKCIIEPUMEHTATIHLHYIO
YCTaHOBKY.

IIpusooums npumepst IPAUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ipumenamo 3axonbl HoTOdPdeKTa,
ypaBHEHHUE DUHINTEHHA

st hoToadpdexra, hopmyy

JUIS1 «KKpacHOM Tpa”ullb» dhoTodrddekra.
Dopmynuposams TUTIOTE3Y

00 yCITOBUSIX BO3SHUKHOBEHHUS
BHyTpeHHero (oTodddexTa

IPY TIaJICHUH HA CBETOMO]T CBETOBBIX
BOJIH Pa3HOM JJIMHBL.

Hccneoosams siBeHNE BOSHUKHOBEHHS
¢doTOTOKA B OCBEIIAEMOM CBETOIUO/IC,
W3YYHMB 3aBUCUMOCTH CHJIBI (JOTOTOKA
B OCBEIIIAEMOM CBETOAHO/IE

OT HAIIPSAXKCHHA Ha IPYTrOM CBETOAMOL,
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Hroro no pazgeny
OBILEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

34

BBITIOJTHSIIOIIEM POJIb ICTOYHHKA CBETA
U UHmMepnpemupo8ams MOJTy4YECHHbIE
PE3YJIbTaTHI.

Onpedensime yCIIOBUE BOSHUKHOBEHUS

q)OTOTOKa B OCBCIIIaCMOM CBCTOAHNOAC

(TOK BO3HHUKACT TOJBKO IIPpHU OCBCIICHUHN

€ro CBETOAMUOA0M C JUTMHOM BOJIHEI,
MEHBIIIEN WJIM PABHOM JIJIMHE BOJIHBI,
Ha KOTOPYIO PACCUUTAH OCBEIIACMBII
CBETOHON).

Hcnonvzoeamsb CBETOANOIBI PA3HBIX
1IBETOB (KpacCHBIE, 3€JICHBIC U CHHHUE),
71abopaTOpHBIN OJOK TUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha poTodrPpdext
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