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INOACHUTEJIBHASA 3AIIMCKA

Hactosmass pabodas mporpamMma 3JEKTUBHOTO Kypca «OKCIEPUMEHTH B
busuke» (majsee — mporpamMma) paspadoTaHa B COOTBETCTBUHU C TPeOOBaHUSIMU
deneparbHOrO TOCYAapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIApTa CPEIHETO OOIIero
obopazoBanms (manee — PI'OC COO) [1, 2] m HampaBicHa Ha OpraHU3aAIUIO
oOyueHusi B (U3UKO-MaTEMaTHUYECKOM Tpo(uIe B COOTBETCTBHU C TPEOOBAHUSIMHU
denepanbHON 00pa3oBaTEIbHON MPOrpamMMBbl cpeaHero oomero oopasoBanus (POIT
COO) [3].

Peanu3arus mporpaMMbl MOKET COACHCTBOBAThH JOCTHIKEHHUIO 00YJIArOIIIUMUCS
IIaHUpPYyeMbIX  pe3ysbTaToB  ocBoeHua DOII COO, pa3BUTHIO JUYHOCTH
oOy4Jaromuxcs, (GOPMHUPOBAHUIO U YAOBIETBOPEHUIO MX COIUAIBHO 3HAYUMBIX
WHTEPECOB M TOTPEOHOCTEH, caMopeann3alui OOydYaloluXcs uYepe3 ydacTHe BO
BHEYPOUYHOU nesTeabHOCTH. OJHON M3 BO3MOXHBIX (DOPM pean3aluy MporpaMMbl
aBigeTcss  Kpyxkok. [lporpamma MoKeT peanu30oBbIBaTbCA  00pa3oBaTeNbHOMN
OpraHW3aled CaMOCTOSATEIHLHO JMOO HAa OCHOBE B3aUMOJCUCTBUS C JPYTUMU
OpraHu3alUsIMH, OCYIIECTBIISIIONIMMU 00pa30BaTEIbHYIO ACSITEIbHOCTb.

[Iporpamma 31€KTHBHOTO Kypca « DKCIEPUMEHTHI B (DM3MKE» TMpeaHa3HAUYCHA
st peanmmzanuu B 10-11  kmaccax u  HampaBiieHa Ha JIOCTUKEHUE
COOTBETCTBYIOIIUX  PE3YyJIbTAaTOB, Cc(HOpMyIHpOBaHHBIX B eaepaibHON paboueii
nporpamme no yueOHomy npeamery «Pusnkay (yriiyoJieHHbIH YPOBEHB).

[Tpu m3yueHnn GU3HKKN Ha YIIIyOJIEHHOM YPOBHE peam3aliysl 3TUX PHHIIAIIOB
0asupyercs Ha HWCIOJIb30BAHMHM CAMOCTOSITEIBHOTO YYEHHYECKOTO AKCIIEPUMEHTA,
BKJIFOYAIOIIETO, B TOM 4YHCJe, paboThl (uznueckoro npaktukyma. [Ipu sTtom mon
paboTaMu TIpaKTUKyMa TIOHUMAETCS CaMOCTOSITEIBHOE HCCIEAOBaHUE, KOTOPOE
MPOBOAUTCS TO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOTO0 BHJAa 0O€3 MOIIaroBou
WHCTPYKIUU. B pe3ynbrare obecriedynBaeTcsi OBIaJICHHE O00yUYalOMUMUCT YMEHHUSIMU
MIPOBOJIUTH NPSIMBbIE W KOCBEHHBIEC M3MEPEHUS, UCCIICIOBATh B3AaMMHBIC 3aBUCUMOCTH
IBYX (DU3UYECKUX BEIIMYMH M OCYIIECTBISATH MOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX THIOTE3. Bce 3T0 CcrmocoOCTBYET JOCTHIKEHHUIO OJHOW M3 OCHOBHBIX
nener u3ydeHusi PU3NKM Ha YpOBHE CpeHero oomiero oOpa3oBaHUs — OBJIAJACHUIO
OOYYarOIIMMHUCS METOJIaMUi  CaMOCTOSATEIBLHOTO IUIAHUPOBAHUST M IMPOBEICHMUS
(bU3UYEeCKUX SKCIICPUMEHTOB, aHAJIN3a U HHTEePIPETAINA HHPOPMAIIHH, OTIPEICICHUS

AOCTOBCPHOCTH ITOJIYYCHHOI'O pE3yJibTara.



AKTyaJllbHOCTh peaiM3allid JaHHOW MpPOTpaMMbl OIpPENessieTCs] TeM, UTO
€e OCBOCHHME TO3BOJIAET OOydYalomMMCS HA  MPAKTUKE  O3HAKOMUTHCS C
pa3IMYHBIMU (DPU3MYECKUMH SIBICHUSMH, JKCIEPUMEHTAIbHO H3YyYUTh pa3IUYHbIE
¢uznyeckue 3aKOHOMEPHOCTH, YIIIyOUTb CBOM TEOPETHUYECKHE 3HAHUS, Pa3BUTh
UMEIOIINeCs] U MPUOOPECTH HOBBIE MPAKTHUYECKWE YMEHHsS M HaBBIKM B 00JAacTU
IUTAHUPOBAHMS, TMOATOTOBKH, MPOBEACHHUS, aHAIN3a U MHTEPIPEeTalnu (PU3NIECKOTO
IKCIIEPUMEHTA.

[IporpamMmMa naetr 0oOyd4aroOmMUMCS BO3MOKHOCTH MPHOOPECTH MPaKTUUECCKHI
OTIBIT paboOTHI ¢ 1a00PaTOPHBIM 000PYIOBAHUEM, OBJIAJICTh KOHKPETHBIMU MTPHEMaMU
UCCIIEIOBATENbCKON  NIEATEIBHOCTH HAYMHAIOUIETO  (PU3MKa-IKCIIEPUMEHTATOpa,
c(OpMUPOBATH HABBIKU OLIEHKH MOTPEUIHOCTEHN pe3yIbTaTOB U3MEPEHUS (PUZNUECKUX
BeauunH. Peanmuzanums mnporpamMmbl - CO3@eT  yCJIOBUS IS (DOpMHpOBAHMS
y 00ydYarommxcsi HeCTaHAapTHOTO KPEATHBHOTO MBIIUICHUS, COACHCTBYET Pa3BUTHIO
WHANBUAYAIBHOCTH  CYXXJIEHUH, (QOopMHpOBaHHIO  KyJIbTyphl  OOOCHOBAHHS
COOCTBEHHOTO MHEHUS ¥ CBOOOIBI €TO BBHIPAKEHUSI.

[TporpaMma MoXxeT ObITh BOCTpeOOBaHAa OOYYAIOIIMMHUCSA, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIIIyOJIEHHOMY U3YYEHHUIO (PU3UKU U MAaTEMATUKH, TOTOBSITCS
K YYaCTHIO B OJTUMITHA/IaX [IKOJFHUKOB MO (PU3UKE, B paMKaX KOTOPBIX MIPEAYCMOTPEH
MPAKTUYECKUN TYP.

[TporpamMMma mpecneayeT He TOIBKO 00pa3oBaTeNbHbIC, HO U BOCIHTATEIHHBIC
LENH, TIOCKOJIbKY COOTBETCTBYET HJEE OJKOJOTHM3allMd M HAee NPUKIATHON
HAIpaBJIEHHOCTH, KOTOpbIE, B YHUCJE APYTUX HUJEH, MOJOXKEHbl B OCHOBY Kypca

¢bu3uku, nzyyaemoro Ha crynenu COOQO.

BapuaHTsl peajiu3auuu nporpamMmsl 1 GopMbl IPOBEICHUS 3aHATHI

Peanuzanmst mporpaMmbl  MperojiaraeT COYETaHHE Pa3IUYHBIX  (PopM
TPYNIOBOW paboThI (CAyHIaHWE JIEKIMHA, TUCKYCCHS, MOHTaX JKCIICPUMEHTAIBLHBIX
YCTaHOBOK, MPOBEACHUE (PU3NIECKUX U3MEPEHUH 1Ol PyKOBOJICTBOM ITPETIO1aBATEIIS)
U UHIAUBUIYaTbHONW pa0OThl (BBITIOJIHEHHE CaMOCTOSITENBHBIX pabOT W padoT
MpaKkTUKyMa, 00pabOoTKa U HHTEpIpEeTalusl pe3yibTaToB (U3HMUECKUX H3MEPEHUN).
Hcnonp3oBanue Takux GopM pabOTHI TOMOTAET Pa3BUBATh Y OOYJAIOIINXCS, C OJTHOM
CTOPOHBI, HAaBBIKM BOCTIPUATHS HOBOM HWH(pOpMAIMM TpH Pa3IUdHBIX (popmax
ee Mojauu, a ¢ APYrod CTOPOHBI — aKTHBHOCTH, CAMOCTOSITEIBHOCTh M TBOPYECKOE

Hadyayio. B meinoMm peanmsanus JaHHOM MPOTPpaMMbl  JOJDKHA TOJIOKUTEIIBHO



CKa3bIBAaThCSl KaK Ha aKTyaJlu3allid 3HAHUIM, YMEHMH M HABBIKOB OOYYaroIIMXCS
B paMKax uX MpeanpodhecCuOHaATFHON TEXHOJIOTHIECKOW (MHKEHEPHO ) MMOATOTOBKH,
TaK 1 Ha COIUATIbHOM (DOPMUPOBAHUM JIMYHOCTH 00YYAIOIIHUXCSI.

[Iporpamma kypca paccurTana Ha 68 4acoB, B paMKax KOTOPBIX MPETyCMOTPEHBI
Takue Gopmbl paboT, KakK JIEKIIMH, CAMOCTOSATEIbHBIE PAOOTHI U pabOTHI MPAKTUKYMA.
B xone camocTosiTenbHBIX pabOT oOydarouuecs IoJi KOHTPOJEM MpernoaaBaTeis
3aKpEIUIAIOT HOBBIE 3HAHUS, OTPa0aThIBAIOT OMPEICIICHHBIC YMEHUS U HaBBIKU. PabOTHI
MpaKTUKyMa  TO0JIpa3yMEBalOT  CaMOCTOSITEIbHOE  pelIeHHuE  O0y4YarolUMHUCS
HKCIIEPUMEHTAIBHBIX (U3HUECKUX 3a/1a4. TeMaTuka paboT IpakTUKyMa U MOPSII0K MX
CJICIOBAHUSI COOTBETCTBYIOT CTPYKTYypE TEMaTHUECKOTO IUIaHUpOBaHUsS (emepanbHOi
paboueli mporpaMMel 1o yueoOHoMY nipeameTy «DPu3nkay (yriyOJIeHHbIN yPOBEHb).

[Iporpamma paccunTaHa Ha peaqu3alyi0 B TEYEHUE JBYX JET OOydeHUS B
10-11 xnaccax npu NpoBeIEHNH 3aHATHI OIUH pa3 B HeAEI0 00beMoM | yac kaxzaoe.
[To ycMOTpeHHIO yuuTeNs MOPSAOK CIEAOBAHUS 3aHITHUA MOXKET ObITh U3MEHEH, a
HEKOTOPBIE MOTYT OBITh UCKITIOUEHBI.

Jlommyckaercst peajiu3anus 4acTi IporpaMMbl B TEUEHUE OJTHOTO y4eOHOTro rojia —
J1s1 00yvaromuxcst Tojibko 10-ro unu tonbpko 11-ro kimacca. OnHAKO B 3TOM Ciydae
npu pabote ¢ obydaromumucs 11-ro kiacca peKOMEHAYETCsl HAUMHATh M3JI0XKEHHUE
y4eOHOro Marepuaiga C TpPOBEICHUS 3aHATUM, HANpPaBICHHBIX HA OCBOCHHE
0Oy4YarOIIMMUCS OCHOBHBIX ITPUEMOB U METOJI0B 00PabOTKH PE3YNbTATOB (PU3UUECKUX
U3MEPEHUN M OLEHKW morpemHocteit. s atoro pekomenayercs: 1) mpoBecTu B
kiacce 3aHATUA Ne 1, No 3 u Ne 5 u3 mporpammel 10-ro kiacca; 2) 3aiath Ha JOM
BhInoyHeHHE 3a1aHui Ne 2, Ne 4 u Ne 6 u3 mporpammsbl 10-ro kinacca; 3) B gajbHEHIIIEM
cienoBaTe nporpamMme l1-ro kmacca, UCKIIIOUMB M3 HEE, IO YCMOTPEHUIO YUUTEN,
Kakue-n0o0 Tpu 3aHsaTHs (Hanpumep, Ne 16, Ne 17, Ne 18).

Bo3moskHO Takke ocBoeHue o0ydaromumucs 11-ro kinacca mosHoN mporpaMmsl
IIpU YCIIOBUU MPOBEACHUS 3aHITHI J]Ba pa3a B HEJEII0 00bEMOM 2 yaca KaKJI0€.

Psan paGor mnpakTukymMa (Ha YCMOTpPEHHE YYMTENs) MOXET OBbITh 3allaH
OoOyJarolmuMcsi Ha JOM JUIsl CAMOCTOSTEIbHOTO BBINOJHEHHUS C MOCIEIYIOINUM

KOHTPOJIEM U O6CY)I<)1€HI/ICM MMOJIYUYCHHBIX PE3YJIbTATOB.

B3aumocBa3sb ¢ QpenepanbHoil padoueii NporpaMMoil BOCIIUTAHUSA
[Iporpamma pa3zpaboTaHa ¢ ydeToM peKoMeHaarui denepaibHoil padodeit
pOrpaMMbl BOCIIUTAHUA. B 4aCTHOCTH, OHA yUWUTHIBAET TICUXOJIOTO-TIEAArOrMueCKHe

O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KATETOPUH O0YUYaIOIIIUXCS.



[IporpaMma COOTBETCTBYET TAaKUM IIEISIM  BOCIUTAHUS  OOyYaIOIIUXCS,
KaK pa3BUTHE JIMYHOCTH, CO3/IaHUE YCIOBHUM JIJISl CAMOOIIPEAEIICHUS U COLIUAIN3AL1U.

[IporpaMma  coAeMCTBYeT pEHICHHIO CIEAYIOIMX  3a7ad  BOCHUTAHUS
oOy4alolXCcs: YCBOCHHE 3HAHHWM, HOPM, JTyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH,
TpaauLni, KOTOPbIE BRIPAOOTANIO POCCHIICKOE 00IIECTBO; (POPMHUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHONIGHWA K OTUM  HOpPMaMm, IIEHHOCTAM; MPHOOpPETCHHE
COOTBETCTBYIOIIETO 3TUM HOpMaM, IEHHOCTSIM, TPAAUIUAM COIMOKYIBTYPHOTO OTIBITA

MOBEACHUS, OOIICHUS, MEXIMYHOCTHBIX M COIMAIBHBIX OTHOIICHHUM, TPUMEHEHUS
MOJIyYEHHBIX  3HAHUW;  JOCTHXKEHUE  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
obmeobpaszoBarenbHON TporpamMmbl 1o ¢usnke B cootBerctBuu ¢ GI'OC COO.

[IporpaMmMa COOTBETCTBYET CIEAYIOLUIMM OCHOBHBIM HAIPaBJICHUSIM BOCHHTAHMSL.

1) TpymoBoe BOCHHTaHWE — BOCIIHTAHUE YBAXCHHUS K TPYAY, TPYASIIAMCA,
pesynbpTaTaM Tpyaa (CBOEro W JPYrux IJIIOJEH), OpUEHTalus Ha TPYAOBYIO
JEATENIbHOCTb, MOJIyYEHHE npodeccun, JUYHOCTHOE CaMOBBIpaKEHUE
B MPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpPyAE€ B POCCUHCKOM OOIIECTBE,
JOCTH)KEHHE BBIAAIOUIUXCS PE3YNbTaTOB B MPO(PECCHOHAIBHON JIESTEIBHOCTH.
[leneBbIMU OpUEHTHUpPAMHU SBIISIOTCSA: (POPMUPOBAHME OCO3HAHHOM TOTOBHOCTH K
MOJIYYCHHUIO TMPOQPECCHOHAIIBHOTO 00pa30BaHUs, HEMPEPHIBHOMY O0pa30BaHUIO B
TEUEHUE >KU3HU KaK YCIOBUIO YCIEIIHON Npo(ecCHOHaIbHOM M OOIIECTBEHHOM
NeATEIbHOCTH; TOHMMaHWe crneuuduku camMooOpa3oBaHHs U NPO(ecCHOHATBHON
CaMOMNOJTOTOBKM B  MH(OPMAIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOILIECTBE,
TOTOBHOCTH YUUTHCS U TPYJIUTHCSI B COBPEMEHHOM OOI1I€CTBE; OPUCHTUPOBAHHOCTH Ha
OCO3HAHHBIA BBIOOP cdepsl TpodeccHOHaTBbHON  TPYIOBOM  JEATEIHLHOCTH B
POCCHUHCKOM OOIIECTBE ¢ YUSTOM JIMUHBIX KU3HEHHBIX IJIAaHOB, MOTPEOHOCTEH CBOCH
CEeMbH, 00IIeCTBA.

2) DKOJIOTrHYECKOe BOCIUTaHHE — (POPMUPOBAHUE IKOJOTUUYECKON KYJIbTYPHI,
OTBETCTBEHHOT'0, OEPEKHOI0 OTHOUICHMSI K MIPUPOJE, OKPYKAIOLIEH cpelie Ha OCHOBE
POCCUICKHX TPAIUITMOHHBIX JTyXOBHBIX IIEHHOCTEH, HAaBBIKOB OXpaHBI, 3aIllUTHI,
BOCCTAHOBJICHUS] TIPUPOJIbI, OKpYyXkarolei cpeabl. L{eaeBbIM OpUEeHTUPOM SIBIISIETCS
OCO3HAaHHE HEOOXOIUMOCTH MPUMEHEHHUS 3HAHUS €CTECTBEHHBIX U COLIMAIBHBIX HAYK
JUISL  Pa3yMHOTO, OEpEeXJTMBOTO MPHUPOIONOIL30BaHUS B OBITY, OOIIECTBEHHOM
IIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOT'O MMO3HAHUS — BOCIIUTAHUE CTPEMJICHHUS K MIO3HAHHUIO CeOsI

W JPYTUX JIIOJIEH, TMPUPOJLI U OOINEeCTBa, K TMOJYyYEHUIO 3HAHUH, KA4eCTBEHHOTO



0o0pa3oBaHMsI C y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpUEHTHpPAMU SBISIOTCSA: (OPMUPOBAHUE JIESATEIBHO BBIPAKEHHOTO
MO3HABATENILHOTO HMHTEpeca B 00JacTH (PUBMKKM C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, MTOCTHKEHUM; MOJydeHUE MPEACTaBICHUM O COBPEMEHHOW Hay4dHOM
KApTUHE MHpPA, O JOCTHKEHHUSX HAyKW W TEXHUKH, O 3HAYECHUU HAYKU B KU3HH
poccuiickoro o0riecTBa, 00ecreYeHn ero 0e30MacHOCTH; MPHUOOpETEeHNE HABBIKOB
KPUTHUYECKOTO MBIIUICHHS, ONpPEIEICHNUs TOCTOBEPHOM Hay4yHOW HHpOpManuu u
KPUTHKA AaHTHUHAYYHBIX MPEICTABICHUN; pa3BUTUE U IPUMECHEHUE HABBIKOB
HAOJIOZICHUS, HAKOIUICHHS] M CHUCTEMaTu3aluu (akToB, OCMBICICHHUS OIbITa B

CCTGCTBGHHO'HaquOﬁ o0iacTn IIO3HaHuA, HCCJICIOBATEILCKOM I€ITCILHOCTH.

Oco0eHHOCTH padOTHI yUHTE IS 110 IPOrpamMme

[Ipu peanuzanuu JaHHOW MPOTPAMMBI 33jlaya yYUTENSI COCTOUT B TOM, YTOOBI
CO3/1aTh YCJIOBHS JIsl YCBOEHUS 00yUaIOIIMMUCS HOBBIX 3HAHWM, TPUOOPETEHUS UMHU
HOBBIX YMEHUH U 3aKpEIUJICHUS HABBIKOB, HEOOXOAMMBIX [UJISi MPOBEICHUS
(U3MYECKUX IKCIEPUMEHTOB U aHAJIN3a MOJYYEHHBIX PE3yJIbTaTOB.

Jlns peuieHus 3TOM 3aadyd HEOOXOAMMO Haluyue B KaOMHETe (PU3HKHU
00Opy10BaHUs, KOMIUIEKTYIOIIUX M PACXOAHBIX MaTEepUaloB, TPEOYIOMIMUXCS IS
MIPOBEICHUS CAMOCTOSITENIbHBIX PAa0OT U paboT mpakTukyMa. [lepeuens npeiaraeMpix
paboT copMHpOBaH TaKMM O00pa3oM, YTO TOATOTOBKAK HX TMPOBEICHUIO
HE JIOJDKHA BBI3bIBATh CYIIECTBEHHBIX 3aTPYyJAHEHUIl — BCE HEOOXOAMMOE IS
peanu3aiu NporpaMMbl, Kak MpaBUiIo, JIMOO HAXOJIUTCS B KaOuHeTe GU3UKH, TUO0
JIOCTYITHO B TIOBCETHEBHOM OBITOBOM OOHMXO/IC.

[lepen HayanoM 3aHATUH YYUTEII0 PEKOMEHAYETCA CaMOCTOSITEIbHO
BBINIOJIHUTh BCE TEOPETUYECKUE 3aJlaHUs, CAMOCTOATENbHbIE pabdOThl U PabOThI
PaKTUKYMa, KOTOPbIE AOJIKHBI OyIyT BBIMOJIHATH 00yYaromuecs. ITO AaCT YUUTEIIO
BO3MOXXHOCTb HE TOJBKO BBIIBUTH BO3MOXKHBIE TEXHHUYECKHE MPOOJIEMBI,
HO W TIOJYYUTh KOHTPOJIbHBIE PE3YNbTaThl M3MEPEHUN U MX 00paOOTKU, KOTOPHIC
MOHAMOO0SATCA 1JiIsi JalbHEUIEed TPOBEPKHM TMPABWIBHOCTHA BBIMOJHEHUS padoT
OOyJarOIUMHUCH.

[TockonbKy OJHMM W3 TJaBHBIX pPe3yJbTAaTOB pabOThl yUUTENs B pamMKax
BHEYPOUYHOU JI€ATEIbHOCTH SIBJISIETCSA TMYHOCTHOE Pa3BUTHE O0OYUAIOIIUXCS, YUUTEIIO
PEKOMEHyeTCsl TIPU TMPOBEJACHUU 3aHATUN 1O TPOrpaMMe aKTUBHO YYacTBOBATh
B JIEATEIBLHOCTH OOYy4YalOIMUXCs, KOHTPOJUPOBATh XOJ  BBHITIOJHEHUS WMH

DKCIIEPUMEHTAJILHON paboThl, HAMpaBIsATh W KOPPEKTUPOBATh MX JIEHCTBUS,
7



CBOCBPEMEHHO  yKa3blBaThb HAa  OWIMOKM W HEJOYETHl,  MOJCKAa3bIBATh
U JIEMOHCTPUPOBATH MPABUJIbHBIE CIIOCOOBI BBITIOJHEHHS MPAKTUYECKOW pabOTHI,
o0Cy’KIaTh MPUYMHBI U BO3MOKHBIE MOCIIEACTBUS JIOMMyCKaeMbIX omnOoK. Bo Bpems
3aHATUA  HEOOXOAMMO  MOJAJEPKMBaTh  JOOpOXKENIaTeslbHyl0  aTtMmocdepy
COTPYAHUYECTBA.

VYuurento caenyeT yYuThIBaTh, YTO JJOTUKA OCBOCHUSI IIPOTPAMMBbI IIPEATIONATaeT
1ocje10BaTeIbHOE U3yUeHHE MaTepraia — CHayasla 00ydaroirecs J10JIKHbI OCBOUTh
0a30BbIe MPUEMBI U METOABl MPOBEACHUS (DU3MUECKUX H3MEPEHUH H 00pabOTKH
MOJTy4ae€MBIX PE3yJIbTaTOB, a YK€ 3aT€M MPUMEHSATh WX Ha MPAKTUKE MO CXEME «OT
IPOCTOrO0 K CIOXKHOMY». I[loToMy mnpuMmepHass cxema HpOBEICHHUS 3aHATHH IO
IporpaMMe MOKET ObITh CIEAYIOLIEH:

1) 0oOBsACHEHHE TEOPETHUECKOTO MaTepHaa o TeME;

2) TONTOTOBKA K BBHIMOJHEHUIO CaMOCTOSITEIBHON pabOThl WM PabOThI
MpaKTUKyMa — OOCYXJCHHE 3aJaHUs, YCTPOICTBA SKCIIEPUMEHTAIFHON YCTaHOBKH,
HEOOXOJMMOr0 TEOPETHUECKOro Marepualia, IPUEMOB U METOIOB MPSMBIX
HKCIEPUMEHTAIBHBIX U3MEPEHH, clIOCO00B UX 00PabOTKU U OLIEHKH MOrPELIHOCTEN
VU3MEPEHUN;

3) mpoBeACHHUE CaMOCTOSTEILHON pabOTHI UM PA0OTHI MPAKTUKYMa, KOHTPOJIh
MPAaBIJILHOCTH MTPOBEICHUS N3MEPECHHUIA;

4) o0paboTKa  TOJYYCHHBIX  OKCIHCPUMEHTAJIBHBIX  JAHHBIX,  OIICHKA
MOTPEIIHOCTEM;

5) oOcyxaeHHne pe3ysbTaTOB OO0pa0OTKU IMOJYYEHHBIX SKCIEPUMEHTAIBHBIX
JAaHHBIX U MIPOBEPKA UX MPABUIBHOCTH.

B cirydae HexBaTK BpeMEHH Ha peaji3aliio B Kjiacce MyHKTa 4 JaHHON CXEMbI
PEKOMEHJIyeTCsl  MPEJIOKUTh  OOYYarolIMMCSI  BBIOJIHUTH  COOTBETCTBYIOIINE
NEHCTBUS OMa, a MyHKT S peaju30BaTh B Hauaje CIEIYIOIIEro 3aHsTHs, JIN0O
IPOBECTU HEOOXOIMMBbIE 00CYKIEHUS C 00YyJalOIIMMUCS B MOPSIIKE MHANBUAYAIbHON

paboTHI.



COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTHU
«QKCIIEPUMEHTBI B ®U3UKE (PU3UKO-
MATEMATHUYECKUHA ITPO®UIIb)»

10 KJIIACC

3ansrue 1. [TorpemiHOCTH B 3KCIIEPUMEHTE

Jekuyua «llorpemHocTy mnOpsAMBIX u3MepeHui». OOcyxnaercss npupoaa
BO3HUKHOBEHUS ITOIPEIIHOCTEN, METOIBI X MUHUMU3ALMHU U OLICHKH.

Jekyus «IlorpemrHOCTH KOCBEHHBIX H3MeEpeHHiD». OOCyXIarTcs METO/AbI
Y IIPUEMBI OLICHKU IOTPELIHOCTEN KOCBEHHBIX U3MEPEHUM.

Hcnonvzyemvie mamepuansi: [4], yacts 1.

3ansTue 2. OueHKa NOrpPelIHOCTEH MPSAMBIX U KOCBEHHbIX H3MepPeHUii
Camocmoamenvnan pavoma «O1eHKa NOTPEITHOCTEN KOCBEHHBIX U3MEPEHUM

I10 pE3yjbTaTaM IIPAMBIX H3M€p€HHI>i».

3ansarue 3.  Ycpeanenue — u3mepenui.  CiydyaiiHas ~— NOIPELIHOCTb.
Kunemarudeckune usmepeHus

Jexyuna «CiydaiiHple IOTPEIIHOCTHY. B COOTBETCTBUY C YPOBHEM MOATOTOBKHU
0oOy4aronMxcst ¥ JOCTYIHBIM 000PYJOBAHUEM MOXKET OBITh IPOBEICHA OJIHA U3 ABYX
paboT mpakTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpenenure ¢ MaKCUMalIbHOW TOYHOCTBIO CPEIHIO CKOPOCTb
JIBUKEHMSI 3EPHBIILIKA MIIeHa B OyThUIKE C BOJOM.

Obopyoosanue. IlmeHo, HamNoJHEHHAasT BOJOM TUIACTUKOBasi OYyThLIKA
C OTPE3aHHBIM T'OPJIBIIIKOM, CEKYHAOMED, JINHEWKA.

Kpamroe onucanue pewenus. IlpoBoauTCs cepusi SKCIEPUMEHTOB IO
U3MEPEHUIO C TTIOMOIIBI0 CEKYHIOMEpPa BPEMEHHU MPOXO0KICHUS 3€PHBIIIKOM TMIIIEHA B
TOJIIIE BOJBI HEKOTOPOro (DMKCHUPOBAHHOIO PACCTOSHUS BJIOJIb BEPTUKAJIM.
Beruucnsiercst  cpenHee BpeMsl  IBMDKEHMS 3€peH. PaccuuThIBaeTcs  CpeHss
YCTaHOBUBLIASICS CKOPOCTh 3TOTO ABMKEHUS. OLEHUBAETCS MOTPEIIHOCTb.

Onucanue cxodxceli pabomvl Npakmukyma: BCEPOCCHMCKas OJIMMIIMAIA

HIKOJIBHUKOB MO (pu3KKe, peruoHanbHbii 3tan 2023 1., 3agaya «IlmeHo u BA3KOCTH»

[9, 10].



Ilpakmukym Ne 2

3aoanue. Cobeputre YCTaHOBKY JJIsi 3allyCKa IlIapyuKa B MOJIET C HEKOTOPOH
BBICOTHI C (DMKCHPOBAHHOW TOPH30OHTAIBLHON HayaabHOW CKOpOCThlO. Mcciemyiite
3aBUCHUMOCTh BEPTUKAJIBHOM M TOPU3OHTAIBHOW KOOPAHWHAT IIAPHUKA IPU IOJETE.
Onpenenure CKOPOCTh IIapUKa B HA4YAJIE MOJIETA.

Obopyoosanue. CranbHONM IapUK, IYCKOBOE YCTPOUCTBO  (OTPE30K
QTIOMUHUEBOT0 MPO(UIsi, MAarHUT HEOJUMOBBIN, 1BA CTAJIbHBIX IIApUKa), IITATUB C
JanKo U My(QTOH, MaJIIpHBIA CKOTY, PyJIeTKa, KOMMpOBaabHas Oymara.

Kpamxkoe onucanue pewenus. OcymiecTBisieTcs cOOpKa MyCKOBOW yCTaHOBKH.
[IpoBoauTCS cepusi DKCHEPUMEHTOB IO 3aIlyCKy IIAPUKA B TOJIET U H3MEPEHUIO
KOOPJIMHAT TMaJIeHUs IaphKa OTHOCUTEIHHO TOUKU cOpoca. [1o momyueHHbIM JaHHBIM
pacCUUTHIBAETCS HaYalbHAasA CKOPOCTH MOJIETA IAPUKA.

Onucanue cxooiceti pabomvl NpaxmuKyma. MEXKIyHApOIHas OJIMMIIMAJIA 110

sKcrepuMeHTanbHOl pusuke 2021 r., 3amaya «ITymka» [11].

3ansTue 4. [Ipocreiimue reomerpuyeckne U3MepeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIIUHY IPOBOJIOKH
Y BHEIIIHUI THAMETP UTJIbI, TUIOIIAIb HAPUCOBAHHOMW Ha JIUCTE OyMaru Gpurypsl, 00bem
opycka. O1ieHUTe MOrPEIIHOCTH.

Obopydosanue. IlpoBosoka, uria OT mnpuua (CO CTOYEHHBIM OCTPHUEM),
n300paxkeHne (Urypbl CIOXKHOW (OpMBI Ha Pa3IMHOBAHHOW KBajpaTamu Oymare,
JIEPEBSIHHBIN OpYCOK, TMHEHKA, IIITAHT €HITUPKYJIb.

Kpamxkoe onucanue pewenus. IIpoBoasTCa M3MEpEHUs TOJIIUHBI TPOBOJIOKHU
MeToaoM psifoB. [IpoBoaUTCS M3MEpEeHUE TUaMeTpa UTJIbI METOJIOM MPOKATHIBAHUS.
[IpoBomuTCs u3mMepeHue ionaan GUrypsl METOJIOM TOICUeTa TUIOMIAAN TI0 KJIETKaM
CETKM M3BecTHOro miara. [IpoBoauTcs uaMepeHue radapuTtoB Opycka U BBIYUCIICHUE
ero obbema. OIlIEHMBAETCS TOTPEIIHOCTh HW3MEPEHHBIX BenuuuH. [IpoBomutcs

IMPOBCPKA MMPAaBUJIbHOCTH UBMCPCHUS THaAMETPaA UIJIbl C TIOMOIIBIO MITAHTCHIUPKYJIA.

3ansatue 5. I'paduku IKcnepuMeHTANBHBIX 3aBucUMOcTeil. I'paduueckas
00padoTKa JaHHBIX
Jexkuyua «Odopmiienne TpadUKOB OSKCHEPUMEHTAIBHBIX  3aBHUCHUMOCTEH.

['padrueckas 06pabOTKa TAHHBIXY.
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OOcyxaloTcs OCHOBHBIE MpaBmiia O(GOpPMIICHUS TpapUKOB 3aBUCUMOCTEH
(U3HYECKUX BEJIMYUH APYT OT ApYTa.

Camocmosamenvuaa pavoma «IloctpoeHne rpaukoB B COOTBETCTBHUHU C
W3YYEHHBIMH MPABUJIAMHU C UCIIOJIb30BAHUEM I'OTOBBIX TA0JIHI] C JAHHBIMMI.

Hcnonvzyemvie mamepuanvl: METOAUYECKHE pekoMeHmauuu lleHTpanbHOMU
IPEeIMETHO-METOINYECKOM KOMHUCCUHU IO OLEHUBAaHUIO OQopMIiIeHHs TpadUKOB HA

NPAaKTUYECKUX Typax BCEPOCCUICKON OJMMITHAIBI IKOJIBHUKOB 110 (usnke [12].

3ansaTue 6. O0padoTKa HEJIMHEHHBIX 3aBHUCUMOCTEN: JUHeApU3alus, MOACYeT
IUIOIIAU MO TPA(PUKOM, OCTPOEHUE KACATEIbHBIX K rpaduKy

Jexkuyua «JluHeapuzanus SKCIEPUMEHTAIBHBIX 3aBUCHMOCTEM W JIPYTHE
rpaduueckue crnocoobl 00pabOTKU JaHHBIXY.

OOcyxmaeTcss ~ METOJ  3aMEeHbl  TEPEeMEHHBIX  MpU  JIMHEApU3alHUU
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTE. OOCyxnaercs (QU3nUecKuil CMBICH TLUIOIIAaAN

1o/ rpapMKOM M YriI0oBOro K03 QpuuueHTa KacateabHOl K rpaduky.

3ansatue 7. MW3MepeHue 3aBHCHMOCTH KOOPAMHATHI TPAHHMIBI 00JIACTH
HAMOKaHUs OT BpeMeHU. JInHeapu3anusi 3aBUCUMOCTH

Ilpakmukym

3aoanue. BoipexbTe N3 OyMaxkHOU candeTKu JICHTY IIuHON 30 CM U MIUPUHOM
2—3 cM. OmycTuTe KOHel 0yMaKHO JIEHTHI B BOJLY ¥ BKJIIOUUTE ceKyHomep. M3yunre
3aBUCUMOCTH KOOPJIMHATHI TPAHUIIBI 00JIACTH, MPOMUTABIIEHCS BOJION, OT BPEMEHHU.
Onpenenute xapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OymaxkHbie candeTKku, pyseTka, yamka [lerpu.

Kpamrxoe onucanue pewenus. CTaBUTCS ONBIT MO HU3YUYCHHUIO JBHXKCHUS
IpaHUIlbl HAMOKaHus OymakHoU canderku. Mcmomap3yeTcss 3aMeHa MepeMeHHbIX JUIs
JUHEapHu3allid  3aBUCUMOCTH M TIOCTPOCHHS JIMHEHHOTO Tpaduka, KOTOPBIHA
BIIOCJICICTBHH MO3BOJIAET CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceii pabomol npakxmukyma. [5], 3amaga Ne 32 «Hamokanue

TKaHHW».

3ansaTue 8. U3yueHue ynpyroro rucrepesuca
Ilpakmukym
3aoanue. 3aKkpenuTe C MOMOILBIO 3KUMa JIMHEWKY Ha cTode. [Ipoenbre nyXKy

3aKuMa B KOJIBLIO OaHKOBCKOM PE3UHKHU. SaHeHI/ITe KPHOYKOM JHUHaAMOMCTpa KOJIbIIO
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pe3uHKu. V3MephTe 3aBUCUMOCTH JIJIWHBI PE3WHKHA OT PACTATHUBAIONICH CHUIIBI TIPH
Harpy3ke (pactsokeHuu) U pasrpyske. [IpoBenure usmepenus ¢ marom B 0,5 H, npu
KOKJIOM H3MepeHuu nenairte 3anepxky B 30 c. Iloctpoiite rpaduk uzMepeHHOM
3aBUCUMOCTH, ONUIIUTE ee Xapakrep. CrenaiiTe NpennoyoxkeHUs O NPUUMHAX
Hab01aeMoi 3aBUCUMOCTH. PaccunTaiiTe, B Kakux npeaenax JeKUT Ko UIIUEHT
YKECTKOCTU PE3UHOBOr0 Kousblia. Mcronb3ys NOJMy4YEHHbIE JAHHBIE, PACCUMUTANTE,
KAKYI0 S3HEPTUIO MOIIOTUIIA PE3UHKA 32 BpEMS IPOBEACHUS U3MEPEHU.

Obopydosanue. Jluneiika, 3a)KuM, TUHAMOMETpP € TpeaesoM usMmepenuit 5 H,
PE3UHOBOE KOJIBIO (pe3uHKa JJisi 0aHKHOT), CEKYHJOMED.

Kpamxoe onucanue pewienus. BeIIOaHAETCS ONBIT IO U3YYEHHUIO 3aBUCUMOCTH
CWJIBI YIIPYTOCTH PE3MHOBOIO KOJIbI[A OT €T0 JIJTUHBI TP MOCTENIEHHOM YBETUYCHUU U
Ipy TOCTENICHHOM YMEHBIIICHUHM pacTiruBaromieil cuibl. HaOmiomaercs siBieHue
yOpyroro rucrtepesuca. JIBe TmoJlydeHHbIE HKCIEPUMEHTANIbHBIE 3aBUCUMOCTH

HAHOCATCA Ha OAWH I’pa(l)I/IK HpOBOI[I/ITCH aHaJIM3 IMOJYYCHHBIX PC3YyJIbTATOB.

3ansatue 9. HaxoxkaeHume Macchbl JIMHEHKH M IINPUIA € TOMOIIbIO
YPABHOBEIIMBAHMS PblUara

Ilpakmukym

3aoanue. Onipenenure ¢ MaKCUMaIbHOM TOYHOCTBHIO MACCY IIMPHUIIA U MACCy
JIMHEHKMU.

Obopyoosanue. IlInpun o6bemom 20 M1, TUHEIKA, CTaKaH C BOJIOM.

Kpamkoe onucanue pewenus. K koHIly JMHEHKH, KOTOpas HCMOJb3YETCS B
KaueCcTBE pbluara, MoABELIMBAETCS WIpul. M3mepsercs 3aBUCUMOCTb KOOPAWHATHI
TOYKH OTIOPHI YPAaBHOBEIICHHOTO phldara OT 00beMa Boibl B mmmpuiie. [1o momydeHHbIM
JTAHHBIM OMPEACIISIOTCS Macca MIIMPUIAa U Macca JIMHEHKH.

Onucanue cxodcel pabomul NPAKmMuKyma: PeTUMOHAIIBHBINA ATaIl OJTUMITHAIbI UM.

Jx. K. Makcgemna o ¢usuke, 2014 r., 8 kinace, 3amaua «HenecTpyKTHBHBIN aHATN3Y.

3ansaTue 10. U3mepenne ko3gpGuumeHTa JHEPreTUHYECKUX MOTEPb MPH OTCKOKE
LIAPUKA OT OBEPXHOCTH

Ilpakmukym

3adanue. IlpoBenuTte uccieI0BaHUE 3aBUCHMOCTH BBICOTBI OTCKOKA IIapUKa
1ocjie COyJapeHHs C MOBEPXHOCThIO CTOJa OT BBICOTHI cOpoca. IIpoBeaute OmbIT

AJI1 IBYX THUIIOB HIapPUKOB. OHpCI{CJ’II/ITe XapaKTCpP 3aBUCUMOCTH.
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Obopyoosanue. lapuk s HACTOJBHOIO TEHHHUCA, PE3MHOBBIA MIAPUK
«MOMPBITYHY, PyJETKA, MAIIPHBINA CKOTY.

Kpamroe onucanue pewenus. TIpoBOIUTCS ONBIT MO H3MEPEHUIO BBICOTHI
OTCKOKa IIapuKa IOCJE COYAAPEHUS C MOBEPXHOCTHIO TOPU30HTAIBHOIO CTOJNA B
3aBUCUMOCTH OT BBICOTHI cOpoca. M3Mepenus npoBOASTCS Il IBYX TUIIOB MIAPUKOB.
JI1st pe3uHOBOTO IIapHUKa 3aBUCUMOCTH SIBIISIETCA MPSAMOU MPOMOPIUOHAIBHOCTHIO,
JUIsL [IapHKa OT HACTOJBHOTO TEHHUCA 3aBUCHMOCTb HE SBISETCA TaKOBOM.

OO0cCyX)arTcs BO3MOKHBIE IPUUMHBI IOJYYEHHBIX PE3YIbTaTOB.

3ansaTue 11. Onpenesnenne TeNI0eMKOCTH TBEPAOIO TeJa
Ilpakmukym
3adanue. Onpenenure ¢ MAaKCUMaIbHOM TOYHOCTBIO TEINIOEMKOCTb IPYy3HKa.
Obopyoosanue. I'py3uk maccoit 50 r, ctakan oobseMom 0,2 11 ¢ Bo/10i1 KOMHATHOM
TEMIEPATYPbI, EMKOCTb C TOpsiuei BOJOM, IBa TEPMOMETPA, Cal(ETKH, OJIHOC, HUTb.
Kpamkoe onucanue pewienus. IIpoBOAUTCS ONBIT IO U3MEPEHHUIO TETNIOEMKOCTH
rpy3uKa METOJIOM IEepPeHOCa €ro W3 XOJOJHOW BOABI B ropsuyro. OreHuBaeTcs
W3MEHEHHE TeMIIepaTyphl XOJIOJHONW BOABI 33 CUET MOJYyUYEHHUSI KOJIUYECTBA TEIIIOTHI

OT I'OpAYCTO I'PY3HUKa.

3ansitue 12. U3mepeHue TeMmepaTypbl PyK KCIIEPUMMEHTATOPA W JaBJIECHMS,
KOTOPOE MOT'YT CO3/1aTh €ro Jierkue

Ilpakmukym

3aoanue. 1) Onpenenure BHYTpPeHHee cedeHue TpyOku. IlomcoeawHuTte K
mmpuiry o0bemMoM 20 Mt TpyOKy ¢ TTOMEIIEHHOM B Hee Karjieh BOIbl. 3aKMHUTE IITTPHIT
B JIQJIOHAX W HarpeBaiiTe ero TakuM oOpa3oM B TeueHue S5 MUHYT. M3mepbTe
nepeMenieHre Karm 1o TpyOke. Vcmonb3ys mosjydeHHbIE JaHHBIC, OIICHUTE
TeMIepaTypy pyK 3KcrnepumeHTaropa. 2) Jloxxaurech, Korja IINpUI] CHOBA MPUMET
KOMHATHYIO TeMreparypy. BayBas Bo3ayX B CBOOOJHBIM KOHEI TPYOKH, U3MEPHTE
NepEMEILICHHUE KaIlIi TPU MAKCUMAJIbHOM JIaBJICHUU BO3/1yXa, CO3/1aBA€MOM Ha KOHIIE
TpyOku. Micnonb3ys mojiy4eHHbIC TaHHbBIE, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKHUE SKCIIEPUMEHTATOpA.

Obopyoosanue. npun oobemoM 20 M, TpyOka OT MH(OY3MOHHON CHUCTEMBI,

BOJIa, JIMHENKA, CEKYHIOMED.
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Kpamroe onucanue pewenus. 1) K mmpuity oobemom 20 M1 MOJACOECTUHIETCS
TpyOKa ¢ MOMEIIEHHOM B Hee Kariei Bosl. [IInmpull HarpeBaeTcs pykamu, U3MepsieTcs
nepeMerieHre Kamim no Tpyoke. Ha ocHoBe JaHHBIX O ceueHUU TPYOKU M oObeMe
BO3JyXa B IIINPULE PACCUUTHIBACTCS TEMIIEpaTypa pyK 3KCIEPUMEHTATOpA.
2) Hcnonws3ys Ty Ke€ YCTAHOBKY, IKCIEPUMEHTATOP CO3/1a€T MaBJICHUE BHYTPH
cBOOOHOrO KoHIA TpyOku. Kamsi Boawl mepememiaercs mno TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUM OLECHHUBACTCA HABJIECHHUE, KOTOPOE€ MOTYT CO3JaTh JIETKUE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceti pabomel npakmuxkyma: 1) 3aKIIOUUTENBHBIM 3Tam
BCEPOCCUIMCKON ouMIIHaabl MKOJIbHUKOB, 2023 1., 10 knacc, 3anaya «HaceleHHbIi

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IPppexTuBHBIN KOIPPUUHMEHT KECTKOCTH cucTeMbl. OnpenesieHue
MoayJisi FOHra npoBoJioku ¢ nomoubio peryara. OnpeaesieHue npejgesa ynpyrom
nepopmanmnu

Ilpakmukym

3aoanue. Onpenennure ¢ MAKCUMaIbHOM TOYHOCTHIO MOAYIb FOHTa MPOBOJIOKH.

Obopyoosanue. llTaTuB ¢ IByMs JalKaMu, IIPOBOJIOKA, JIMHENKA JepeBsSHHAs
nuHOo# 50 M, rpy3sl Maccoil o 50 T, 1Ba KaHLEISIPCKUX 3aKUMa.

Kpamkoe onucanue pewenua. JInHelKka MOABEIINBACTCA HA IIPOBOJIOKE TaK,
YTOOBI MOJIYYHJICA CUJIBHO HEPABHOIUIEUU pbhlyar. bImkHUN K TOUKE MOoJBECa KOHEll
TOPU30HTATIBHON JIMHEWKHU OINMPAETCs CHU3Y Ha JIanKy mratuBa. K npyromy KoHIy
JMHEWKN TOJBEIIMBAIOTCA Tpy3bl. M3Mepsercs 3aBUCUMOCTb CMEIICHUS KOHLA
JIMHENKH, K KOTOPOMY ITOJABEIIUBAKOTCS IPYy3bl, OT UX CyMMapHOU Maccel. Ha ocHOBe
MOJIYYEHHBIX JAHHBIX U F€OMETPUUYECKHX IMAPAMETPOB YCTAHOBKM PACCUMTHIBACTCS
MoxyJib FOHra mpoBoJIOKH.

Onucanue cxooxcetl pabomst npaxmuxyma. [6], 3amaga Ne 9.30.

3ansaTue 14. U3mepenne ko3¢ GuuneHTa MOBEPXHOCTHOIO HATSIZKEHUSI METOI0M
OTpbIBA

Ipakmukym

3aoanue. TlpumymaiiTe crmoco0 W3MEPEHHsS CHWIbI, KOTOpPYK Tpebdyercs
MPUJIOKUTH K MPOBOJOYHOM paMKe JJii TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [IpoBemuTe OSKCHEPUMEHT U OlEeHUTE KOI(PPUIIMEHT MOBEPXHOCTHOTO

HaTAXKCHUA BOOHBI.
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Obopyoosanue. KioBeta mupokasi ¢ BOJOH, MPOBOJIOKA, BECHI, HATb.

Kpamxoe onucanue pewsernus. [IpOBOANTCS OIBIT IO U3MEPEHHUIO CHIIBI OTPHIBA
NPOBOJIOYHOM PAaMKH OT MOBEPXHOCTH BOJBI MPU PA3JIMYHBIX MEPUMETPAX PaMKH.
[TpoBoauTCs OTICHKA KO3(PPHUIIMECHTA TOBEPXHOCTHOTO HATSIKEHUS BOJIBI.

Onucanue cxoaceti pabomst npaxmuxyma. [7], 3amaga Ne 331.

3ausitue 15. OmnpeneieHue TOYKM POCbl. 3HAKOMCTBO € JJIEKTPHYECKHUM
KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OuieHUTE BIAKHOCTh BO3/IyXa B KOMHATE.

Obopyoosanue. IIpobupka CTEKIsIHHASA, MaJIEHbKUE KYCOUYKH JIbJ]a, TEPMOMETD,
TabMIla 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO TIapa BOJIbI OT TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B npoOUpKy ¢ BOJON MOCTENEHHO T00aBISIOT
KYCOYKH JIbJIa U JOXKHUJAIOTCS MOMEHTA BBICTYIUICHUS KaIellb POCHI Ha TIOBEPXHOCTH
npoOupku. [lo mosy4eHHBIM JAaHHBIM O TEMIEpPAaType TOYKE POCHI C TOMOIIBIO
TaONMHIBl 3aBUCHMOCTH JIaBJICHUS HACBHIMICHHOTO TIapa BOJIBI OT TEMIIepaTyphl
OTIpEJIEIISIETCS] OTHOCUTENbHAS BIKHOCTh BO3/yXa B KOMHATE.

Onucanue cxooiceii pabomsr npaxmukyma: [8], rmaBa Ne 3, maGopaTopHas
paborta Ne 9.

Ilpakmukym Ne 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOW  TOYHOCTBIO  OTHOIICHHE
AIEKTPUUECKUX EMKOCTEH JIByX KOHIEHCATOPOB.

ObopyoosaHue. nBa  DIEKTPOJIUTHUUECKUX  KOHJIGHCATOPa,  BOJBTMETD,
Oarapeiika, COeMHUTEIIBHBIC TTPOBO/IA.

Kpamroe onucanue pewrenus. TIpoBOoAUTCS ONBIT IO 3apsiiIKe KOHJIEHCATOpA OT
JIPYroro 3apaHee 3apsHKCHHOTO KOHAeHcaTopa. M3mepsioTcs HampsDKeHHS Ha
KOHJIEHCATOpax M0 W mocie mojkitoueHuid. OIeHMBAETCS OTHOIICHHE EMKOCTEH
KOHJICHCATOPOB.

Onucanue cxoxcetl pabomot npaxmuxyma: [6], 3agaua Ne 10.22,

3anstue 16. U3ydyenune npouecca pa3psiiku KOHJAeHCATOPA

Ipakmukym

3aoanue. 3yunTte 3aBUCUMOCTh HAIpPsKEHUS Ha KOHJEHCATOPE OT BPEMEHU
npu ero pazpsiake. OnpenenanTe eMKOCTh KOHIEHCATOpa.

Obopyoosanue. INEKTPOIUTHUECCKUN KOHJEHCATOP, BOJBTMETp, Oarapeiika,

CCKYHOOMCP, COCAMHHUTCIIbHBIC IIPOBOAA.
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Kpamkoe onucanue pewenusa. IlpoBoguTcsi U3MEpeHHE 3aBUCUMOCTHU
HANpsOKEHUS Ha pa3pspKalolIeMcsl KOHIEHcAaTope OT BpeMeHu. [lemaercs oleHka
eMKOCTH KOHJIeHCaTopa. B kadecTBe CONMPOTHBICHHS IS pa3psaKd KOHACHCATOpPA
BBICTYIIACT BHYTPEHHEE COMPOTHUBIICHUE BOJIBTMETPA.

Onucanue cxooxceit pabomor npakmukyma: [5], 3amaga Ne 10 «3yuenune

cBeToanoaa» (4acth Ne 1).

3ansaTue 17. OnpeneJieHne yaeJbHOT0 CONPOTHBJIEHUS MATEPHUAJIA IPOBOJIOKH

Ipakmuxym

3aoanue. Onipenenure yaeiabHOE COMPOTUBICHUE MPOBOJIOKH.

Obopyoosanue. JIBa MynbTuMeTpa (B peXuMe BOJBTMETPAa U aMIepMeTpa),
COCIMHUTEIbHBIE MPOBOA, OaTapeiika, oOpasisl MPOBOJIOKH, JIMHEHKA, MUKPOMETP.

Kpamkoe onucanue pewenus. Vccnenyemas TIPOBOJOKA COEOUHSAETCS
MOCJIEIOBATENBHO C aMIEPMETPOM U MOJKIIoYaerca K Oarapelike. [lapamienbHo
y4acTKy IPOBOJIOKH MOJIKIIFOYAETCA BOJIBTMETP. M3 OTHOIIIEHUS TTOKa3aHUi TPUOOPOB
pPaCCUMTBHIBAECTCS CONPOTUBIICHUE YUYaCTKA IIPOBOJIOKH, ITOCIE YErO0 U3MEPSIOTCS €0
reOMETpUYECKUE pa3Mepbl. M3 MONy4YEHHBIX MAHHBIX OMNPEACTACTCS YICIbHOE
CONPOTHUBIIEHUE MATEpUaJIa, U3 KOTOPOTO U3TOTOBJIEHA IMPOBOJIOKA.

Onucanue cxodxceu pabomwsl npaxmuxyma: MexayHapoaHas odUMIUaAa IO

sKCTIepUMeHTanbHOM Gusuke 2022 r., 3anaua «Maioe COnpoTUBIICHUEY.

3ansaTue 18. N3mepenue BOJIbT-AaMIIEPHOM XapaKTepPUuCTUKHU
MOJYNIPOBOAHMKOBOIO THO/AA

Ipakmukym

3adanue. 3mepbTe 3aBUCUMOCTDH CHJIBI TOKA, MPOTEKAIOIIET0 Yepe3 AUOJ, OT
M0/IABaEMOT0 Ha HEro HaNpsKeHUs (B IpsIMOM M 00paTHOM HaripaBieHun). [Toctpoiite
rpaduK BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOIA.

Obopyodosanue. BonbT™meTp, aMImepMmerp, COEIWHUTENbHBIE IPOBOJA,
MOJTYTIPOBOTHUKOBBIN U0, MaKETHAs TIaTa, IEPEeMEHHBIN pe3ucTop, batapeiika.

Kpamroe onucanue pewenus. IlpoBonurcs skcnepuMeHT no uzMepenuto BAX
JM0J1a B IPSIMOM M 0OpaTHOM HaIpaBJICHUU.

Onucanue cxooiceii pabomer npaxmuxyma: [8], rmaBa Ne 4, mabopaTopHas

pabora Ne 9.
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11 KJIIACC

3ansaTue 1. OueHka BeJMYMHBI TOPU3OHTAJIBHON COCTABJISAIONIEH MATHUTHOM
UHIYKIHN MAarHUTHOTO 10Jis1 3eMJiu

Ipakmuxym

3aoanue. OneHUTE MOJYJb TOPU3OHTAIBHOW COCTaBIISIIOIICH BEKTOpa
MarHUTHOW MHIYKIIMA MarHATHOTO TIOJIST 3EMITH.

Obopyoosanue. Kowmmac, conenoun (nuamerp 10 cMm, 150 BuUTKOB),
7a00paTOPHBI OJOK MUTaHUS, TPAHCIIOPTHP.

Kpamxoe onucanue pewenus. 1IpoOBOIUTCS 3KCIEPUMEHT IO OINPEIAECICHHUIO
MIPOCTPAHCTBEHHON OPUEHTAITMN BEKTOPA MHAYKIIUH MAaTHUTHOTO TIOJIS, CO3/1aBaEMOTO
Ha OCH COJICHOMJIA TPU CYIIEPIIO3UIIUA MArHUTHOTO TOJIs 3eMJIM M MAarHUTHOTO TIOJIS
COJICHOU/IA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaX cojieHouaa. [1o 3Toit 3aBucumMocTu
OTIpEJIEISIETCS.  MOJYJIb TOPU30HTAIBHOMW COCTABJISIONIEH BEKTOpa MarHUTHOU
WHIYKITUA MarHUTHOTO TTOJIST 3eMJIH.

Onucanue cxooicerl pabomsr npakmuxyma: [8], rmaBa Ne 4, jabopaTopHas
pabota Ne 12.

3ansaTue 2. H3MepeHHe 3aBHCHMOCTH BeJHMYHUHBI MATHUTHOW WHIYKIIUH
MATHUTHOTIO I0JISI MATHUTA OT PACCTOSHUS

Ipakmukym

3aoanue. 3yuante 3aBUCUMOCTD BEIMYMHBI MATHUTHON WHIYKIIMM MAarHUTHOTO
MOJIsI MOCTOSSHHOTO MAarHuTa Ha €ro MpOJOJIbHOW OCH CUMMETPUU OT PACCTOSTHUS
MEXKy IEHTPOM MarHuTa U TOYKOW U3MEPECHUN.

Obopyoosanue. ~ CmapTpoH ¢  NPEIYyCTAHOBICHHBIM  MPOTPAMMHBIM
oOecrieueHUEM IS U3MEPEHHS BEIWYMHBI MArHUTHOTO TOJISA, HWJIUHIPUYECKUI
MAarHuT, JUHEWKA, MAISIPHBINA CKOTY.

Kpamxkoe onucanue pewenus. C moMOIIbI0 JATIYMKOB cMapT(OHA MTPOBOIUTCS
MPSAMOE M3MEPEHUE BEJIMYMHBI MAarHUTHOM WHIAYKIIMM MAarHUTHOIO IOJiI Ha OCH

MUJIMHAPHUYICCKOI0O MarouTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HETO.

3ansaTue 3. Ha0/on1eHne MarHuTHOro rucrepesuca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BUTKOB HW30JUPOBAHHOTO  MPOBOJIA
Ha HWJIMHJIPUYECKYIO 4YacTh JIamku ITatuBa. [logHecuTte Toper jamku OJU3KO K

MOJIOKEHHUIO JlaTYMKa MAarHUTHOTO TMoJisi MoOujbHOro Ttenedona. Ilomaiite
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ANEKTPUYECKUN TOK B MpoBoA. M3MeppTe 3aBUCUMOCTH BEIUYUHBI HWHIYKIIUU
MAarHUTHOTO TOJS Ha TOPLE JIAMKKW OT CHJIBI MPOTEKAIOIIETO Yepe3 MpPOBOJ TOKA.
Jnss  »TOro BHAYajie TMOBBIIAWTE 3HAYEHUS CHUJIBI  MPOTEKAIOLIET0  TOKA
710 MAaKCUMaJIbHO BO3MO>KHOT'O 3HaYEHUs1, @ TOTOM MOHMKANUTE 10 HYJIEBOT'O 3HAYCHUS.
3aTeM CMEHUTE MOJSPHOCTh MOJKIIOYEHUS HCTOYHHMKA TOKA W IOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIONINN 3aBUCUMOCTh BEIMYNHBI MArHUTHOW WHIYKITUH
Ha TOPIIE JIAKX OT CUJIbI MPOTEKAIOIIETO Yepe3 MPOBO/I TOKA.

Obopyoosanue.  CmapToH C  TPEAYCTAHOBIECHHBIM  IPOTPAMMHBIM
oOecrieyeHUeM IS U3MEPEHHUS BEJIMYMHBI MArHUTHOTO TIOJISL, IITaTHUB C JBYMS
JankaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh KEJNEe3HOW (WM JIpyroil Keye3HbId
CEp/ICUHUK), JTa0OpPATOPHBIM HCTOYHHMK MUTAHUS, OJHOKWIBHBIA HM30JIMPOBAHHBIM
MIPOBO/I, BBIJICP>KUBAIOITUN MaKCUMAaJIbHBIN TOK 1a00PaTOPHOTO UCTOYHUKA IMUTAHUSI.

Kpamroe onucanue pewenus. Jlanka mrTaTuBa 0OMaThIBAETCS HECKOJIBKUMU
BUTKAMHU TOJICTOTO HM30JMPOBaHHOTO mpoBoga. C momomipio JabopaTOpHOTO
MCTOYHUKA NMUTAHUSI YEPE3 MPOBOJ MPOIMYCKAETCS IIEKTpUUYECKHil ToK. CHavana TOK
MPOMYCKaOT B OJHOM HANpaBJIEHUU C TMOCTENCHHBIM YBEJIMYEHUEM CHUJIBI TOKa U
€  TOCJHEAYIOIIMM  yMEHBIICHHEM, TIOTOM  MOpPOUEAYypY  IMOBTOPSAIOT IS
MPOTUBOIOJIOKHOIO HarpayieHus: Toka. [Ipu 3ToM u3MepseTcs: BeIudrMHa UHAYKIUN
MarHUTHOTO TIOJISI Ha TOPIIE JIANKHU IITaTUBA C MOMOIIBI0 MOOUIILHOTO TeledoHa.
CtpoutTcs 3aBUCUMOCTb BEJIMYMHBI MHAYKIIUM MArHUTHOTO TOJs OT CHJIbI
MPOTEKAIOIIEro uyepe3 MpoBoj Toka. OOCyk1aeTcs MOaydYeHHBIN TpaduK U sIBJICHUE

MAarauTHOI'O THCTCPEC3HCaA.

3anstue 4. U3yuenue padoThbl 3JIEKTPOABUTATES M IUHAMO-MAIIMHBI (YacTh 1)

Jekuua «InexKTpoaABUTATENb U AJIEKTporeHeparopy. OOCyKaaeTcss UCTOpUs
M300peTeHUs]  DJIEKTPOABUTATEIS] ¥  COBEPIICHCTBOBAHUS €ro  KOHCTPYKIIUU.
OnuceIBaeTC BHYTPEHHEE YCTPOMCTBO JJIEKTPOJABHUIATENS W DIIEKTPOTEHEPATOpA.

Pa30uparoTcst TeopeTuuecKHe 3a1a4u 110 JAHHOU TEME.

3ansiTue 5. U3yuenune padoThl 3JIEKTPOABUTATE/ISI H IMHAMO-MAIIMHBI (4aCTh 2)
Ipakmukym
3aoanue. 1) [IpoBenute ceprio IKCIIEPUMEHTOB U H3MEPHTE 3aBUCHMOCTD CHIIBI
TOKa, BhIpA0ATHIBAEMOM T€HEPATOPOM, OT BETUIMHBI MOMEHTA CHJIBI, TIPHIIOKEHHOTO

K ero Baiy. 2) [IpoBeauTe cepuro SKCIIEPUMEHTOB ¥ H3MEPHTE 3aBUCUMOCTD BEJTMYUHBI
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HaIpsDKEHUs, TOJAHHOTO Ha JJEKTPOJABHUraTeldb, OT YacTOThl €ro BpallleHHs
Y MEXAaHWYECKOM HArpy3KH €ro Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTart, COeIMHUTENbHbBIE POBOJIA, JAOOPATOPHBIN UCTOUHUK MUTAHUS, MYJIbTUMETP
(ammepMeTp), CEKyHIOMED.

Kpamroe onucanue pewsenus. IIpoBOASTCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CWJIBl TOKa, BbIpaOATHIBAEMON TIE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHIIbI,
IPWIOKEHHOT0 K €ro Baiy. IIpOBOOWTCS OMBIT MO HM3YyYEHHUIO CBSI3U BEJIUYHH
HaIIpSDKEHUS, [OJAHHOTO Ha JJIEKTPOJABMIareiab, OT YaCTOTBl €ro BpallCHUS
Y MEXAaHWYECKOW HATPY3KHU €T0 Baja.

Onucanue cxooicux pabom npakmuxyma: 1) MexmyHaponHas onuMInaza o
sKcriepuMeHTaibHou gusnke 2018 r., 3ana4a «MOTOPUHK C pEAYKTOPOM», ITYHKTbI
NeNe 1-4; 2) MexayHapoaHas OJuMIIMaga MO SKCIepuMeHTanbHou pusuke 2022 r.,
3anaya «DoHapby, myHKTHI NeNe 14,

3ansaTne 6. MHM3ydeHue 3aBUCMMOCTH MepHoAa KOJe0AHMHA  JIMHEHKH
HA HWINHAPUYECKOI MOBEPXHOCTH OT PAINYCA ee¢ KPUBU3HbI

Ilpakmukym

3aoanue. Onpenenurte XapakTep 3aBUCMMOCTU NEpPHOJa KojaeOaHUN JIMHEWKH,
MOJIO)KCHHOW Ha IWIMHIPUYECKYIO TMOBEPXHOCTh, OT paauyca KPUBHU3HBI ITOU
MOBEPXHOCTH.

Obopyoosanue. Habop MUIMHIPOB pa3HOro pajauyca (Hampumep, pa3indHbIe
UUJIMHIPUYECKHUE COCYbI), TUHEWKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBoguTcs cepusi TPSMBIX HU3MEPEHUM
3aBUCHUMOCTH TIEpHOJIa KOJcOaHUN JTUHEWKH, IOJOKCHHOM Ha IWIHHIPHUYICCKYIO
MOBEPXHOCTh, OT pajuyca KPUBH3HBI 3TOM MOBEPXHOCTHU. MCHOJIB3yHOTCS METOJIbI

JMHEeapu3aluy U rpaduuecKoro aHajanu3a SKCIIEPUMEHTAIbHBIX JaHHBIX.

3anaTne /. M3ydyeHue 3aBHCMMOCTH AMILUIMTYIbl KOJeOaHWH NPYKUHHOIO
MAasITHUKA OT BpeMeHH

Ilpakmukym

3adanue. W3MepbTe 3aBUCUMOCTb aMIUIUTYIbl 3aTyXarolMX KoJIeOaHH
OPYXKMHHOTO MasTHUKAa OT BpeMmeHH. [IpoBepbTe rumoresy o0 3KCIIOHEHIIMATBEHOM

XapakTepe MOoITy4eHHON 3aBUCUMOCTH.

19



Obopyoosanue. Tlpyxura OT TUHAMOMETpA ¢ mpeaenoM usmepenuit 1 H, rpys
Maccoit 150 r, cekyHioMep, IITaTUB ¢ JIANKOW U My(TOH, JIMHEIKA.

Kpamkoe onucanue pewenua. IlpoBOOUTCA OSKCHEPUMEHT M0 HOPSIMOMY
U3MEPCHHUIO 3aBUCHUMOCTH aMIUIUTY/bl 3aTyXamoNuX KoJIeOaHWW MPY>KHHHOTO
MasTHHUKa OT BpemeHu. Crpoutcss TrpaduK HCCICIOBAaHHOW 3aBUCUMOCTH B

JIMHCAPHU30BaHHOM BH/JIC.

3austue 8. U3MepeHne aKTHBHOIO U PEAKTHBHOIO CONMPOTHBJIEHUI KATYIIKH
HHAYKTUBHOCTH

Ilpakmukym

3adanue. Cobepute MEKTPUUYECKYIO LIETIh U3 MOCIEA0BATENbHO COETUHEHHBIX
pe3ucTOopa M KATYIIKM WHIAYKTUBHOCTH. lIpoBemure wu3MepeHue 3aBUCUMOCTH
HaIIpSHKEHUST Ha PE3UCTOPE OT YACTOTHI NMOJABAEMOT0O Ha 3Ty Lenb HanpsbkeHus. 1o
MOJYyYCHHBIM JAHHBIM OIPEJACIUTE AKTUBHOE COINPOTHUBJICHUE W PEAKTUBHOE
COIIPOTHUBIICHUE KATYIIKU UHIYKTUBHOCTH. PaccunTaiiTe MHIYKTUBHOCTD KaTYIIKH.

Obopyoosanue. KaTymka HHAYKTUBHOCTH, PE3UCTOP C COMPOTUBIIECHUEM,
OJIN3KUM K aKTUBHOMY COTIPOTHUBJICHUIO KATYIIKU UHIYKTUBHOCTH, COCTUHUTEIbHBIC
MPOBOJIA, T€HEPATOpP HU3KOW YacTOThI, OCHUIUIOTpad WU BOJIBTMETP MEPEMEHHOTO
HaIPsHKCHUS.

Kpamrxoe  onucanue  pewenus.  CoOupaercsa  3leKTpUYecKas  I€lb
U3 TIOCJIENOBATENBHO COEAMHEHHBIX PE3UCTOpPAa M KaTyIIKW WHAYKTUBHOCTH. Ha
ATy Lelb NOAACTCA EPEMEHHOE HanpspKeHue. [IpoBoauTcss n3MepeHre 3aBUCUMOCTH
HalpsDKEHUST Ha PE3UCTOPE OT 4YacTOThl IMOJABAEMOTO Ha LENb HAIPSKEHHUS
(amrumMTya HampsDKEHUST Ha BCeM 1iemu  mocTosiHHa). [1o HM3K04acTOTHOM
oOnacTu rpadguka onpeenseTcss akTUBHOE CONPOTUBIICHUE KATYIIKH UHAYKTUBHOCTH,

10 BEICOKOYACTOTHOM YacTH OonpeaAcCisICTCA NHAYKTUBHOCTDb KAaTyIIIKH.

3ansrTue 9. 3Byk. Ocunsuiorpamma 3Byka. CrekTp 3ByKa

Jekyusa «BBeneHne B SKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOAATCS OCHOBHBIC
noHATUA aKycTUkH. OOcCyXIaeTcs MexXaHHMKa pacHpOCTPaHEHUS aKyCTHUYECKHX
KojeOanuil. BBomurca mnoHsTHE TOHA M 00eproHA. OOCYXKIAIOTCS METObI

HCCJICTOBAHMA 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3adanue. IlpoBenuTte cepui0 3KCIEPUMEHTOB [0 3alUCH OCLUIUIOTPaMM U
CIEKTPOB TJIACHBIX 3BYKOB OJHOW dYacTOThl. ONHUIINTE OCHOBHBIC OTIWUYHS B
ocLMJUIOrpaMMax JUIsl pa3HbIX INIACHBIX 3BYKOB. OTBEThTE Ha BONPOC, JOCTATOYHO JIU
JUTSL OTUCAHMSI KAaKOTO-TMO0 3BYYaHUs OJHOMU JIMII CIIEKTPOrpPaMMBbI?

Obopydosanue. TlepcoHanbHBIA KOMITBIOTEP ¢ MUKPO(OHOM M cMapTHOH C
NpeIyCTaHOBJICHHBIM ITPOrPAMMHBIM 00€CIIEUEHUEM.

Kpamroe onucanue pewenus. IlpoBomuTcst cepusi OSKCIEPUMEHTOB IO
NOJYYCHHUIO OCIMJUIOIpAaMM M CIIEKTPOB TJIACHBIX 3BYKOB OJHOM YacCTOTHI.
[TpoBoaUTCS CpaBHUTENBHBIN U KAYECTBEHHBIN aHAJIN3 OCIIMIIJIOTPAMM U CIIEKTPOB.

Onucanue cxodceti pabomul npaxmukyma: MeXayHapoaHas OJIMMIINAAA T10

sKcriepuMeHTanbHoM pusuke 2017 r., 3a1aya « AKyCTUUECKHE PE30HATOPBI», YacTh Ne
1.

3ansaTue 10. Ctosiune MexaHM4YecKHe BOJIHBI

Jekyua «Crosurie MexaHM4eckue BOJIHBD». OOCyk1aeTcd MEXaHHKa CTOSYHX
BOJIH B OJIHOMEpHOM cpejie. PaccMaTpuBaroTcss mpuMephbl pa3IUYHBIX TPAHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKY Tak, 4TOOBI OHA Haudana 3By4aThb. [IpoBeaute
M3MEPEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA U MEPBOT0 0O0OEPTOHA BO3AYIIHOTO
cToyiba B IpOOHMPKE OT BBICOTHI ATOro crosbda. J{Jis u3MEeHeHUs IJIMHBI BO3IYIITHOIO
CTOJI0a 3aMOoIHSINTE MPOOUPKY BO0M. OmnpeaennTe CKOPOCTh 3ByKa B BO3/IyXe€.

Obopyoosanue: 11epcOHaNBHBIN KOMIIBIOTEP ¢ MUKPO(POHOM UM CMapT(HOH C
IpeayCTaHOBJIEHHBIM IMPOTPAMMHBIM OO€eclieueHueM, MPoOUpKa, BoAa, TMHEHKA.

Kpamxoe onucanue pewenus. IlpoBomuTcs cepusi 3KCHEPUMEHTOB IO
U3MEPEHHUIO AaKyCTUYECKOTO CIIeKTpa 3By4YaHUS TMPOOUPKH, BO3HHUKAIOIIETO MpHU
BJIlyBaHUU B Hee Bo3myxa. CTPOUTCS JIMHEAPU30BAHHBIN rpaduk 3aBUCHMOCTH YaCTOTHI
OCHOBHOI'O TOHa M TMEpBOro 0OEpTOHa OT BBICOTHI BO3AYIIHOIO CTOJNOA B
npobupke. [lo MmomydeHHBIM HaHHBIM OIPEACNSIETCS] CKOPOCTh 3BYKa B BO3IyXE.

Onucanue cxodceii pabomel npakmuxyma: MexIyHapoaHas OJUMITHAAA 110

sKcriepuMeHTanbHou pusuke 2017 r., 3a1aua « AKyCTUUECKHE PE30HATOPHI», 4acTh Ne
2.
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3ansarue 11. U3mepeHue nokasareJisi NpeJIOMJICHHS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. OnpeaenuTe MoKazaTesb NPEJIOMICHUS CTEKISTHHOMN IAaCTHUHBI.

Obopyoosanue. IlpeamMeTHOE CTEKIO0, MUUIMMETPOBKA, JIa3epHas YyKa3Ka,
JUHEUKH, ITAaTUBBI C JJAaKOW U My(PTOMH.

Kpamroe onucanue pewenus. IlpoBoguTcs cepus HSKCIEPUMEHTOB I10
U3YYCHHUIO TEpEeHaNpaBieHHs Jydya CBETa, MaJalouiero Ha OOKOBYIO MOBEPXHOCTH
MPEIMETHOIO CTEeKJa, B 3aBUCMMOCTH OT BBIOpAHHOTO yrIJia majieHus. Beraucnsercs
MOKa3aTellb MPEJIOMIIEHUSI MaTepraa IIaCTUHBI.

Onucanue cxodxcei pabomwsl npaxmuxyma: MexayHapoAHas OJIMMIUaAa IO
skcriepuMeHTanbHo  ¢uszuke 2021 r., 3amaua «OtTpaxeHue, MPEIOMIICHUE U
IIPOIyCKaHHUE», MyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpenenure ¢ MAKCUMaJIbHOW TOYHOCTBIO MTOKA3aTENb IPEIOMIICHUS
Marepualia MpU3Mbl.

Obopyoosanue. [lpuzma, nazepHas ykazka, TpaHCTIOPTHUD, IIITATUBBI.

Kpamroe onucanue pewenus. 1IpoBOAMTCS ONBIT 1O  HW3MEPEHHUIO
MHHUMAQJIBHOTO yIJla OTKJIOHEHUS JIA3€PHOIrO JIydya TPEYroJIbHOM PAaBHOCTOPOHHEHN
npusmoil. Ilo moJlydeHHOMY 3HAUEHHWIO YIJIa PACCUMTHIBAETCSA I1OKA3aTEllb

MMPCIIOMJICHHUSA ITPU3MBIL.

3anstue 12. IlosiHoe BHyTpeHHee OTpaKeHHe

Jexkuyua «llpumenenue »>d@dexrta TOIHOTO BHYTPEHHETO OTPAXKEHUS B
u3mepeHusax». OOcyxknaercss A(PGeKT MOJHOr0 BHYTPEHHETO  OTPaKCHHS.
OnuceIBaloTCST TPHEMBl MO MCIHOJIB30BaHUIO 3TOro 3(dekra mnpu NPOBEICHUU
ONTUYECKUX U3MEPEHUM.

Ilpakmukym

3aoanue. Onpeaenure nokazareib NPEeJOMIICHHs MaTeprasa Npru3Msl.

Obopyoosanue. CTeKIIsTHHASA IPU3Ma, Ja3epHasl YKa3Ka, JIMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoIuTCsl ONBIT 1O HaOMIOACHUIO 3(PdeKTa
MOJIHOTO BHYTPEHHETO OTPAXKCHHSI CBETa, KOTOPHIA PACHPOCTPAHSACTCS B IMpPU3ME.
WN3mepsitoTcst  TapaMeTphbl, TpU  KOTOpbIX jgocturaercs 3ddext. Boruucnsercs
MOKa3aTelb MPEJIOMIICHUSI MaTepraia MPU3MBbl.

Onucanue cxodxcei pabomwsl npakmuxyma: MexayHapoaHas OJdUMIUaAa IO

sKcrepuMeHTaabHOU Gusuke 2021 r., 3amava «Jlucmepcus», myHkT Ne 1 [16].
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3anusitue 13. IlpoBepka ¢opMyJabl TOHKOW JHMH3BI € TOMOIIBI) MeETOAA
napajjiakca, NpuMeHEeHHOr 0 ISl onpe/ieIeHNs M0JI0OKeHUsI H300pakeHus

Ipakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE paCCTOSHUE
coOuparoiei JTUH3bI.

Obopyoosanue. Cobuparorias JMH3a, ONTHYECKAs CKaMbs (JTUOO MEepHas JICHTa
Y KpEeTUICHUE JIJIsl TUH3bI ), IBE UTJIbI OT IITIPHUIIA (CO CTOUYEHHBIM OCTPHUEM ), TUTACTUIIUH,
TOYEYHBIN HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxnaercs u AeMOHCTpupyercs 3¢ et
napajuiakca. M3ydeHHbI 3¢ (EKT HCHONb3yeTcsl s ONpEeAeNICHUS IMOJOKEHUS
M300paXKeHHsI UCTOYHUKA CBETa C MaJIOM CBETUMOCTHIO, MOJYYCHHOTO C MOMOIIBIO
cobuparomieii MH3bl. [l0 HECKOJIBKHMM OMNbITAM PacCUUTHIBAETCS (POKYCHOE

PACCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenue GoKyCHOro paccTOSIHUSI paccerBaIOIIeil JTUH3bI

Ipakmukym

3aoanue. Omnpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PaCCTOSHUE
pacCcenBaroOIIEH JIMH3HI.

Obopyoosanue. PacceuBaromasi JMH3a, coOWparouias JIMH3a, OMNTHUYECKAs
CKaMbsi (TMOO MepHasi JIHTa W KPEIUICHWs U1l JIMH3), JIUCT KapTOHA, HOXKHUIIBI,
TOYEYHBIM UCTOUYHUK CBETA.

Kpamkoe onucanue pewenus. O0cyxnarwTcs nNpuemMbl u3MepeHus: (OKyCHOro
paccTosiHMsL ~ pacceuBaromie  auH3bL.  [[poBOOMTCS  OMBIT 1O  MOJMYYEHHIO
JNENUCTBUTEILHOTO U300paXKEHUS B PACCEUBAIOLLEH JIMH3€E ITyTEM CO3/IaHUS C IOMOIIbIO
coOuparoiel JIMH3bl MHHUMOTO HWCTOYHMKA [JIsi pacceuBaronied JnH3bL Taxxke
MPOBOJUTCS OMBIT MO HAOJIOICHUIO PACXOSILIETOCS CBETOBOTO ITy4Ka, 00pa30BaHHOIO
CBETOM, U3JIYYECHHBIM TOYEYHBIM MCTOYHUKOM M MPOLIEAIINM Yepe3 PaCCEUBAOIIYIO
JUH3Y, Ha KOTOpyl HakieeHa nguadparma. Ilo pesynbratam MOJyYEHHBIX
AKCIEPUMEHTOB PACCUMTHIBACTCS ONTUYECKAs CHJIa PACCEUBAIOIICH JTUH3BI.

Onucanue cxooicerl pabomsr npakmuxyma: [8], rmaBa Ne 5, mabopatopHas
pabota Ne 12.
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3anarue 15. Onpenenenne NJIMHBI BOJHBI JIA3¢PHOI0 U3JIYYEeHHUS] C MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpuaymaiiTe 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, IO3BOJISIOLIYIO
HaOM0aTh MHTEP(PEPEHIIMOHHYI0 KAapTUHY OT CBETOBOTO W3Iy4YeHUs Jasepa.
Onpenenure AJIMHY BOJIHBI U3TyYEHUS JTA3€PHON YKa3KH.

Obopyoosanue. JlazepHas yka3zka, HUTKa, posbra, OyJaBKH, SKpaH, pyJeTKa.

Kpamkoe onucanue pewenus. JIByMsi CBSI3aHHBIMU HHUTKON OyjlaBKamMu
IIPOKAJBIBAOTCS J1Ba OJM3KOPACIIONIOKEHHBIX OTBEPCTUSl B ATIOMUHUEBOW MHILEBON
donbre. [lomydeHHBIE OTBEpCTHS OCBEIIAIOTCS JIa3epHBIM IMydKoM. B mpormieniem
cBeTe HabmogaeTcst uHTepdepeHIMoHHas KapTuHa. [1o paccTosTHUIO MEX 1y TOJIOCaMU
UHTEPPEPEHIIMOHHON KApTUHBI M PACCTOSHUIO MEXIY OTBEpCTUSIMH B (HOJIbre
pPacCCUMTHIBAETCS JIJTMHA BOJIHBI CBETA B JIA3EPHOM ITyUKE.

Onucanue  cxoxceu pabomel NPAKMUKymMa:  3aKIIOYUTENBHBIA  3Tal
BCEPOCCUMCKON 0IMMIUAbI MIKOJIHHUKOB 1o pusuke 2000 r., 11 knace, 3amaga No 1.

3ansitue 16. U3yyeHue crnekTpa cBeTa Pa3jiMYHbIX HCTOYHMKOB C MOMOIIbIO
AU(PPAKLUUOHHOH PeLIeTKH

Ipakmukym

3aoanue. llpunymaiite, COOEpPUTE U OMHUIIIUTE HKCTIEPUMEHTAIILHYIO YCTAaHOBKY,
MO3BOJISIOLLYIO MOJTyYUTh ONTHUYECKHUI CIIEKTP U3TYUYEHHSI CBETA PA3IMYHBIX HCTOYHHUKOB.
[IpoBenuTe nccaea0BaHUE CIEKTPOB MPEITIOKEHHBIX BaM HICTOYHUKOB CBETA.

Obopyoosanue. ludpakunonHas pemierka, poHapb ¢ JamMIol HakaluBaHUS,

CBETOJMOAHBIN (hOHAPH, ra3opa3psaHas JIaMIOuKa, SKpaH, Auadparma, MepHas JIHTa.

Kpamroe onucanue pewenus. 1IpoBogurcsi cepusi OSKCIEPUMEHTOB IO
HaOJII0JICHUIO ONTHYECKUX CIIEKTPOB U3 TyUYCHUS] HCTOUHUKOB CBETa Pa3HOM MPUPO/IBI.
IIpoBOANTCS CPaBHUTENIBHBIN U KOJIMYECTBEHHBIN aHAJIN3 3TUX CIIEKTPOB.

Onucanue cxodxcei pabomwsl npaxkmuxyma: MexayHapoaHas OJdMMIUaAa IO
sKcriepuMeHTanbHoM gusnke 2018 ., 3amaua «CrekTp.

3ansTue 1/7. UccienoBanne 3aBUCMMOCTH HHTEHCUBHOCTH CBeY€eHHS CBETOIMO01a
OT CHJIBI IPOTEKAIOLIEr0 Yepe3 Hero Toka

Ilpakmukym

3adanue. V3MepbTe 3aBUCUMOCTh MHTEHCHBHOCTH CBEUEHHUS CBETOAHOJA OT
CWJIBl TIPOTEKAIOIIEr0 dYepe3 Hero Toka. Omnpenenure XapakTep H3MEPEHHON

3aBHUCHUMOCTH.
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Obopyoosanue. Cmeromuoj, HMOKCMETp (Wiu cMmapTGoOH C  JaATIUKOM
OCBEIIEHHOCTH), JAa0OpaTOPHBIN 00K NMuTaHus (Wiu JBe OaTapeiiku AA, peocrar u
MYJIBTUMETP), COSAMHUTEIHHBIC TIPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAWTCS SKCIEPUMEHT 1O MPSIMOMY
U3MEPEHHUIO 3aBUCHUMOCTH WHTEHCUBHOCTH W3JIYYCHHsI CBETOIMOMA OT CHIIBI
mpoTekaronero 4epes Hero Toka. CTpouTcs TrpauK MOJIy4EeHHOW 3aBUCHMOCTH.
Omnpenensiercs XxapakTep 3aBUCUMOCTH.

3anstue 18. HaOuionenne wu30UpaTeJLHOCTH BHYTpPeHHero ¢orodddexra
K JJIMHE BOJIHBI CBETa

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOAMO/IA IPYT HAIIPOTHUB Jpyra. 3yuuTe siBieHue
BO3HUMKHOBEHHUSI (DOTOTOKAa B OCBELIaEMOM cBeTojauone. Jlias 3Toro wusmepbre
3aBHCHUMOCTh CHJIbI (DOTOTOKA OT HANPSDKEHUS Ha CBETOAMOJE, BBHIIOJHSIOIEM POJIb
UCTOYHUKA cBeTa. IloBTOpUTE OIBIT, NPUMEHAS B KayeCTBE HCTOYHUKOB CBETa
CBETOJMO/bI, TAIOIIME CBET C Pa3sHBIMU JUIMHAMU BOJIH. Onpenenure ycioBus, IpU
KOTOPBIX B OCBELIAEMOM CBETO/INO/I€ BOZHUKAET (DOTOTOK.

Obopydosanue. Tpu mapel CBETOAMOJOB Pa3HBIX I[BETOB (KpacHBIE, 3€JICHBIC
U CHHME), OJIOK MUTaHUsI CBETO/INO0/1a-OCBETUTENS, MYIbTUMETP.

Kpamkoe onucanue pewenusa. JIBa cBETOAMONA YCTaHABIMBAIOTCS HAIPOTHUB
apyr npyra. Uepe3 OOuMH CBETOAMON MNPOITYCKAETCA TOK OT MCTOYHHMKA IHUTAHUS.
W3yyaercss siBI€HWE BO3HUKHOBEHUS (OTOTOKA BO BTOPOM  CBETOAMO/IE.
OOnapyxuBaercsa, 4To (POTOTOK BO BTOPOM CBETOJIMOAE BO3HUKAET TOJBKO IMPH
OCBEIIICHUHU €T0 CBETOAUOJOM C JJIMHOW BOJIHBI, MEHBIIEH WM PABHOW JJIMHE BOJIHBI,
Ha KOTOPYIO PACCYMTAH OCBEIIAEMbIA CBETOJAHMO/I.

Onucanue cxodxceti pabomsl npakmukyma. MexIyHapoaHas OJUMIHNAAa IO
skcnepuMeHTaibHoi pusuke 2020 r., 3agaua «Onronapa» [17].
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS JIEKTUBHOI'O
KYPCA«QKCHHEPUMEHTDBI B ®U3UKE
(PU3UKO-MATEMATUYECKHUA ITPODUIb)»

JIMYHOCTHBIE PE3YJIbTATDBI

B cghepe epasicoanckoeo socnumanus:

TOTOBHOCTh BECTHU COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX I'PAXKIAHCKOIO
o0I11ecTBa, y4aCTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpraHU3alllu;

YMEHHE B3aUMOJICUCTBOBATh C COLMAJIBHBIMU HUHCTUTYTaMU B COOTBETCTBHUH
C UX (PYHKIMSAMU U HA3HAYCHUEM.

B cghepe nampuomuueckozo eocnumanusi:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WAEHTUYHOCTH, TATPUOTHU3MA;

LEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH.

B cghepe oyxoeno-upascmeennoco eocnumanusi:

c(OpPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh ~ OLIEHMBaTh  CUTYyallUIO W [PUHUMATh  OCO3HAHHbIE
pELICHUs, OPHEHTUPYSACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YUEHOTIO;

OCO3HAHME JUYHOIO BKJIA/la B MIOCTPOCHHE YCTOMUHUBOTO Oy IyILIETO.

B cghepe sacmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOUasl 3CTETHKY HAyYHOTO TBOPYECTBA,
npucymero GU3n4ecKoil Hayke.

B cghepe mpyoosoco éocnumanusi:

UHTEpPEC K pa3IuyHbIM cdepam npodecCUOHANbHOM JeATEIbHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (PU3HKON W TEXHUKOW, YMEHHUE COBEPIIATH OCO3HAHHBIN
BbIOOD Oyayiieit npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa3OBaHUIO B 00JacTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH.

B cghepe sxonocuueckozo socnumanusi:

C(POPMHUPOBAHHOCTDh ~ DKOJIOTHUECKOM KYJIbTYpbl, OCO3HaHHE TJI00ATBLHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH CpElle HA OCHOBE
3HAHHUA LEJIeH YCTOWYMBOIO Pa3BUTHUs YEJIOBEYECTBA;

pacLIMpeHne ONbITa AEATEIBHOCTH SKOJIOTHYECKON HATPaBJIEHHOCTH HA OCHOBE

UMEIOITUXCS 3HAaHUH 110 (hUBHUKE.
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B cghepe yennocmu nayunoeo nosHanus:

chOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HaHWE LIEHHOCTH HAY4YHOM JesTEeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHUs (PU3MKH OCYIIECTBISATH MPOCKTHYIO M MCCIIEIOBATENBCKYIO JEATEIbHOCTh

HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIe eiiCTBUS:

ba3zoBble JJoruueckue JelcTBUA:

CaMOCTOSITEIILHO bopMyIUPOBAThH u AKTyJIM3UPOBATH npo0aemy,
paccmMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNATh LEN JACATEIbHOCTH, 3aJaBaTh IMAPAMETPbI W KPUTEPUM HX
JIOCTHKCHUS

BBISBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B paCCMATPUBAEMBIX (PHU3HMUIECKUX
SIBJICHUSIX;

pa3pabarpiBaTh IUIAH PEIICHUs MPOOJEeMBbl C YUETOM aHAIM3a UMCIOIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIHLHOCTH;

KOOPJAMHUPOBATH U BBITIOJIHATH pa0OTy B YCIIOBHSAX PEeaIbHOT0, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BHUBATb KPEATHBHOC MBIIIJICHUEC ITPU PCHICHHUHN )KU3HCHHBIX HpO6JI€M.

ba3oBble ucciieroBarebCKue 1eHCTBUS:

BJIAJCTh HAYYHOW TEPMHHOJOTHUEH, KIIOYEBBHIMH TOHATHSIMH W METOJIAMH
bu3nYecKoil HayKH;

BJIAJICTh HABBIKAMH y4e€OHO-HCCIICIOBATEIBCKON U MPOEKTHON NEATEIbHOCTH
B 00yacTy (pU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB pelieHUs 3a1ad (U3HYECKOTO COJICPKAHMS, NPUMCHCHHIO DPa3IMYHBIX
METOJIOB ITO3HAHHSI,

BIAJCTh BHUJAMHU JICSITCIBHOCTH TIO TIOJMYYEHHUIO HOBOTO 3HAHMS, €TO
WHTEpIpETalud, TMPeoOpa30BaHUI0 W TMPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (DU3HUKY;

BBISIBJIATH TIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIUM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUsI, HAXOAUTh apTyYMEHTHI VIS I0Ka3aTEIhCTBA CBOMX

YTBEPKAECHUM, 3a/1aBaTh IMapaMeTPbl U KPUTEPUHU PELICHUS,
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aHaJM3UPOBATh MOJYYEHHBIE B X0/I€ PEIICHUS 33/1a4l Pe3yJIbTaThl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh MW (opmMyIupoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETCHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B MPAKTHYECKYIO 001acTh
KU3ZHEICSITEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001aCcTeH;

BBIJIBUTATh HOBBIE UJCH, NIPEIaraTh OpUTrHHAIbHBIC MOAXOAbI U PEIICHUS;

CTaBHUTb HpO6JICMBI " 3a1a49i, JOIIYCKAIOMUEC aJIbTCPHATUBHBIC PCIICHUA.

Pab6ora ¢ unpopmanmei:

BJIa/IETh HABBIKAMH TOJIydeHHUs MHPOpMAIUN (PU3NUIECKOTO COJAEp)KaHUs U3
UCTOYHUKOB pA3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh IOUCK, aHaJM3,
CHUCTEeMATH3allMI0 W HWHTEPIPETAlMI0 HHQOpPMAIMKM pPa3INYHBIX BUAOB U (opMm
IPECTABIICHMUS;

OLIEHUBATh JIOCTOBEPHOCTH HH(OPMAIUH;

UCIOJIBb30BaTh  CpEICTBa  HMH(OPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3a/1a4 ¢ COOMI0/ICHUEM TpeOOBaHUN APTOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX U JTUYECKUX HOPM, HOPM HH(POpPMALMOHHOU
0e30macHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPIKAHUS B PA3IMYHBIX (DOpMaTax ¢ y4eTOM
Ha3HaueHUs MHGOPMALMM U LEJIEBOM ayAUTOPUH, BBIOMpas ONTHUMAJbHYIO (opMy

MNpCaACTAaBJICHUA U BU3yaJIM3allUU.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIe JCHCTBUA:

OCYIIECTBJISITH OOIIIEHUE BO BHEYPOUHOU ACSATEIIBHOCTH;

paciio3"HaBaThb MIPCAIIOCBIIKH KOH(bHHKTHBIX CI/ITyaI_II/Iﬁ U CMATYATh I(OH(I)J'II/IKTBI;

Pa3BCpHYTO M JIOTHYHO H3JIaraTb CBOKO TOYKY 3pPCHHA C HCIIOJIIB30BAHNCM
A3BIKOBBIX CPCACTB,

IMNOHHMMATb W HMCIIO0Jb30BaTh INPCUMYIICCTBA KOMaH)IHOﬁ nu HH)IHBHJIyaHBHOﬁ
paboThI;

BbIOMpaTh TEMATUKYy M METOJbl COBMECTHBIX JCMCTBHI C y4eToM OOIIMX

HHTCPCCOB BO3MOXXHOCTEH KaXXJ0ro 4J€Ha KOJIJICKTHBA,
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MIPUHUMATD eJIn COBMECTHOM NIeITEIbHOCTH, OpPTraHU30BbIBATH
U KOOPJIMHUPOBATH ACHUCTBUS MO €€ JOCTHIKEHHUIO: COCTABJIATH IUIAH JCUCTBUM,
pacmpenensaTh pPoOJd € YYeTOM MHEHHM Y4YaCTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHUMBATh KAYECTBO CBOETO BKJIaJla M KaXJ0T0 y4YaCTHHUKA KOMaH/bI B OOIIUIA
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE TIPOEKTHI, OIEHMBATh MAEHU C TO3UIMA HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETMYECKOE IIOBEACHHWE B  Pa3JIMYHBIX

CUTyalusiax, MposiBJISATb TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIMATHUBHBIM.

PerynsitTuBHble YHUBeEpPCAJbHbIC Y4eOHbIC AefiCTBUSA:

Camoopranusanus:

CaMOCTOATENbHO OCYILECTBIIATh IO3HABATENBHYIO JESITEIBHOCTh B 00JacTH
(U3HUKHU, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33]1a4U;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PELICHHS] pACUETHBIX M KaUECTBEHHBIX 3aj1a4,
IUIaH BBINOJIHEHUA MPAKTUYECKOM padOThl C Y4YE€TOM HUMEIOIIHUXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmupsITh paMKud y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANIOYTECHUH;

nenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 3a pEILICHHUE;

OLICHWBATh MPUOOPETEHHBIH OTIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO DPYIUIIUU B 00J1aCTH PUBHKH,

MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIIbHBINA U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLHOHAJIbHBI HHTEJIJICKT:

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTH KOPPEKTUBBI B JIESATEIBHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJI€Th HABBIKAMU MO3HABATEIHHOMN pedeKCHH KaK OCO3HAHMS COBEPLIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;

UCIIOJIb30BaTh MpUeMbl pedieKcuu JUisl OLEHKU CUTYalllH, BEIOOpA BEPHOTO
peLIeHus;

yMETb  OLEHUBATb PUCKM U  CBOEBPEMEHHO  IIPUHUMATb  PELICHUSA
10 UX CHUKECHUIO;
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IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX @PH aHAIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATK! U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIHX IIPU aHaJIU3€ pe3yJbTaToB
NEeATEIbHOCTH,

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

ITPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kracca obyqaronuiicss HayquTCs:

MOHUMATb 3HAYECHUE OMUCATEIIbHOM, CHCTEMAaTU3UPYIOIIEH, OObICHUTEIBHON H
IPOTHOCTHYECKOW (YHKUUNA (PU3HUECKOW TEOPUM — MEXAHUKH, MOJIEKYJISIPHOU
GuU3MKM W TEPMOAMHAMUKH, poOJib (pu3mueckoil Teopun B (OPMUPOBAHUU
NPEACTABICHUN O (PU3NUECKOW KapTUHE MUPA;

pasnuyaTh yCIOBUS NPUMEHHMOCTH H3YYEHHBIX MOJENECH (PU3NYECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

paznuyath yclioBUS (TpaHUIBl, O00JacTH) TNPUMEHUMOCTH H3YUYEHHBIX
¢u3nyeCKuX 3aKOHOB, IMOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTalIbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTH UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHANIM3UPOBaTh U OOBACHATH MEXAHWYECKUE, TEIUIOBBIE, JJIEKTPUYECKUE
IIPOLIECCHI W SIBJICHHWS, HCIIOJIBb3YSl OCHOBHBIE ITOJOKEHHUS W 3aKOHBI MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpHH, MOJEKYJISpHOW (PU3MKKU U TEPMOJUHAMUKH,
AIIEKTPOIANHAMHUKH;

aHaAJIM3UPOBaTh M OOBSCHATH (PU3NUECKUE SIBICHUS, HCIOJIb3YS OCHOBHBIC
MOJIOKEHUS U (PU3HUECKHUE 3aKOHBI;

ONHUCHIBaTh (PU3MUECKHE NPOLECChl M SBICHUS, HCIOJIb3YysS HEOO0XOAMMBbIE
BEJIMYHHBI;

OOBSACHATh OCOOCHHOCTHM NPOTEKAHUS H3y4aeMbIX (U3UUECKUX SBIICHHII;

MPOBOAUTL UCCIEJOBAHUE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BEIUUYUHBI
OT JpPyrod C HCIOJB30BAHUEM IIPSAMBIX M3MEPEHUM, NPU OTOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCHpPOBAaTh pPe3yJbTaThl MOJYUYEHHOM 3aBUCUMOCTH (PUIUUECKHUX
BEJIMYMH B BUJI€ TPA(PUKOB C yUETOM a0COJIIOTHBIX MOTPEUTHOCTEN U3MEPEHU, IenaTh
BBIBO/IBI I10 PE3YyJIbTaTaAM UCCIIEA0BAHNUS;

MPOBOJUTH KOCBEHHBIE U3MEpPEHUS (PU3HUECKUX BEJIUYHH, IPU 3TOM BBIOMpATh
ONTUMAJIbHBIA METOJ M3MEpPEHUs, OIIEHMBATh aOCOJIIOTHbIE U OTHOCHUTEJIbHbBIE

MMOTrPCIIHOCTH IIPAMBIX 1 KOCBCHHBIX I/I3MepeHI/If/‘I;
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MPOBOJIUTH OMBITHl 1O MPOBEPKE MPEIIOKEHHON THIOTE3bl: TUIAHUPOBATH
IKCIIEPUMEHT, COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAaHOBKY, AaHaJU3UPOBATH
MOJIyYeHHBIE PE3YJIbTATHI U JICNIaTh BHIBOJ] O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

coOI0/IaTh TpaBWiia 0€30MacHOTO TpyAa MPU MPOBEICHUU HUCCIEIOBAHUNA B
paMKax paKkTUKyMa u y4eOHO-HUCCIIeI0BATEIbCKON TSI TETLHOCTH C
UCITI0JIb30BAHUEM M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYAOBaAHUS;

peraTh pacueTHBIC 3aJa4M C SIBHO 3aJJaHHOW W HESBHO 3aJaHHOUN (Ppr3ndeckoi
MOJICJIbIO: Ha OCHOBAaHMM aHaIKM3a YCJIOBHUS OOOCHOBBIBATH BBHIOOP (hHU3MUECKOM
MOJIEJIM, OTBEUarollell TpeOOBaHUSAM 3a7auyd, NPUMEHSATH (QOPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTHM W TMOCTYJaThl (PU3NYECKUX TEOpPUH TMpPU  HCIOJIH30BAHUU
MaTEeMaTHYECKUX METOJOB peIIeHHs 3aJad, MPOBOAUTH pacueThl Ha OCHOBAHHUU
UMEIOIINUXCS JTAaHHBIX, AHAJIU3UPOBATh pPE3yJbTaThbl M KOPPEKTUPOBATH METObI
pElIeHUs C YY4ETOM MOJYyYEHHBIX Pe3yIbTaTOB;

pemaTh Ka4yeCcTBEHHBIE 3a/1aui, TPeOyIoIIne MPUMEHEHUs 3HAHUN M3 pPa3HBIX
paznenoB Kypca (GU3MKM, a TaKKe HHTETpalMyd 3HAHUN U3 JIPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOr'0 IIMKJIA: BBICTPAUBATh JIOTHUECKYIO LEMNOYKY PaCCyKICHHUI C
OTIOPOi Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

WCITOJIB30BaTh TCOPETUUCCKUE 3HAHUS TSI OOBSICHEHHS OCHOBHBIX TIPHHIIUIIOB
paboThl U3MEPUTEIHHBIX TPUOOPOB;

aHAIM3UPOBATh U OIICHUBATH TMOCIEACTBUS OBITOBOM M IMPOU3BOACTBEHHOM
NESATEIbHOCTH YEJIOBEKAa, CBA3aHHOM C (PU3MYECKMMHU NpOLEcCaMH, € MO3ULUN
HKOJIOTHYECKOM 0e30MacHOCTH, MPEICTaBICHUM 0 paIrMoHAIIbHOM
MPUPOOTIOIH30BAHUN, a4 TAKXKE Pa3yMHOM HCIIOJIb30BAaHUU JIOCTHKEHUN HAyKU U
TEXHOJIOTUH JJIs1 JaJbHEHIIIEro pa3BUTHSI UEJIOBEUECKOTO OOIIECTRA;

NPUMEHSTh Ppa3IMyHbIe CIMOCOObI paboThl ¢ uHboOpMaIrmel (GU3nIEeCKoro
CoJIep KaHMs C WUCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHMA, IPH
TOM HCIIOJIH30BaTh COBPEMEHHbIC WH(MOPMAIIMOHHBIE TEXHOJOTHHU [IJIsi TIOUCKAa,
nepepadoTKi W TPEAbSBICHHUS Y4YeOHONW M HAy4YHO-TIOMYJISIpHOM WHGMOpMAIUH,
CTPYKTYPHPOBAaHHUS W HMHTEPIIPETAIIMU HHPOPMAIIUH, TIOJYYCHHONW W3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH TTOJIyIaeMyt0 HH()OPMAITUIO U OTICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHallu3a
MCTOYHUKA MHPOPMAIIHH;

MPOSIBJISITH OPTaHU3AIIMOHHBIE W TTO3HABATEIIbHBIC YMEHHSI CaMOCTOSITEIIHHOTO
NpUOOpPETEHUST HOBBIX 3HAHWM B TIPOIECCE BBITIOJIHEHHSI MPOEKTHBIX M Y4eOHO-

HCCICAOBATCIbCKHUX pa60T;
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paboTaTh B IpyIIIE C UCTIOTHEHUEM PA3IMYHBIX COLUANBHBIX POJICH; MPOSBIATH
MOTHBAIIMIO K Oyaymied mnpodeccnoHalbHON —AeATeNbHOCTU

I10 CIICTIHAJIBHOCTAM (1)I/I3I/IK0-T€XHI/ILIGCKOFO HpO(bI/IJISI.

K koniy 11 kracca oGydaronuiicst HAQy4uTCS:

MOHUMATh POJIb PU3UKU B SKOHOMUYECKOU, TEXHOJOTMUECKOU, COLUAIBLHOMN U
THYECKOH cdepax IesITeIbHOCTH YeJIOBEKa, poJib U MECTO (M3UKH B COBPEMEHHOM
HAYyYHOW KApPTUHE MHUpaA, 3HAYECHUE OMNUCATEIIbHOM, CHCTEMATU3UPYIOILIEH,
OOBSICHUTENILHOM W TMPOTHOCTHYECKON (PyHKUMIA (U3HUECKONl Teopuu, poiib
¢uznyeckoil Teopun B GOpMUPOBAHUM NMPEACTABICHUHN 0 (PU3NUECKON KapTHHE MUpa,
MeCTO (PU3UYECKON KapTUHBI MUpa B OOILIEM psAOy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJCTABICHUIN O IPUPOE;

pasziuyaTh YCJIOBUA NPUMEHHMMOCTH HM3YYEHHBIX Mojened (U3UYECKUX Tel
Y TIPOLIECCOB (SIBICHU);

paznuyath yciaoBus (TpaHMIlbl, OOJIACTU) NPUMEHUMOCTH H3YyUYECHHBIX
¢u3nyeCKUX 3aKOHOB, IMOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTalIbHBIX 3aKOHOB
Y OTPaHUYECHHOCTD HUCIIOJIb30BAaHNs YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH 3JIEKTPOMArHUTHBIE, KBAaHTOBBIE MPOIECCH U
SBJICHUSI, WCIIOJNb3ysl OCHOBHBIE TIOJIO)KEHUSI M 3aKOHbBI 3JEKTPOJAMHAMUKU U
KBaHTOBOW (PU3UKH;

OMMCHIBATH U3YUYEHHBIE (PU3NUYECKHE MPOLECCHI U SIBJICHMUS;

OOBSACHATh OCOOCHHOCTHM TPOTEKAHUS M3YYECHHBIX (PU3NYECKHUX SIBJICHUN;

IPOBOJUTH  HMCCJIENOBAHME  3aBHCHUMOCTEU ¢uznyeckux  BEIUYUH
C HCIIOJB30BAHUEM IIPSAMBIX W3MEPEHUN, NPHU ITOM KOHCTPYMPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yiabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH B BHUJE
rpa)vKoB C y4eToM aOCOJIIOTHBIX MOrPEUIHOCTEH HM3MEPEHUH, NenaTh BbIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIMYMH, IPU 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ W3MEpPEHHUs, OIICHUBATh aOCOJIOTHbIE U OTHOCHUTEIIbHbIC
NOTPELIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;

IPOBOJUTH OIBITHI MO MNPOBEPKE NPEIJIOKEHHONM THUIIOTE3bl: IJIAHUPOBAThH
OKCIIEPUMEHT, COOMpaTh  SKCIEPUMEHTAJIbHYI0  yCTaHOBKY, aHAJIM3UPOBATH

MOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BBIBOA O CTATYyCC Hp@I[HO)I(GHHOﬁ THUITOTEC3HI,
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coOmoaaThk mpaBuia 0€30MacHOro TpyAa MPH MPOBEIECHUU HCCIEAOBAHUMN B
paMKax [IPAKTUKyMa u y4eOHO-UCCIIEI0BATEIbCKON NEATEIBHOCTH C
UCITIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYAOBaAHUS;

pemaTh pacueTHBIC 3a7a4M C SIBHO 3aJJaHHOW M HESBHO 3aJaHHON (pr3mdeckoit
MOJIETIBIO;

peliaTh KaueCTBEHHbIE 3a/layd, TPeOyIoIne MPUMEHEHHUsI 3HAHUM M3 pa3HBIX
paznenoB Kypca (GU3MKM, a TakKe HHTErpaluy 3HAHWUM U3 JIPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA: BBHICTPAWBATh JIOTUYECKYIO IETIOYKY PaCCyKICHUIN C
OTOPOI Ha U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBICHUS;

UCITIOJIb30BaTh TEOPETUUECKUE 3HAHUSA I OOBSICHEHHS] OCHOBHBIX TPUHIIUIIOB
pabOThl U3MEPUTENIBHBIX TPUOOPOB;

aHaJIM3UPOBaTh W OLEHUBATH IOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JIESITEIbHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMHU TPOIECCaMM, C TIO3HIIMA
DKOJIOTHYECKON 0e30MacHOCTH, IIPEACTABICHAN 0 PalMOHAIIBHOM
IPUPOJIONIOIB30BAaHUM, A TAK)XKE Pa3yMHOM HCIIOJIb30BAHUM JOCTHMKEHUM HAyKH U
TEXHOJIOTUH JIJIs1 JaJbHEHIIEro pa3BUTHS Y€IOBEUECKOro 00IeCTBa;

OPUMEHATh pa3IMyHble CMocoObl paboThl ¢ uHboOpManueil (uznyeckoro
COJIEpKaHUsl C UCTIOJIB30BAHUEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTUH, IPH
3TOM HCMOJB30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUU ISl TOWCKA,
nepepadoTKi W TPEAbSBICHUS Y4eOHOW M Hay4YHO-TIOMYJSApHON HH(OpMaIuy,
CTPYKTYPUPOBAaHUS M HWHTEPIpPETallud HHPOPMAIMH, TOJYyYEHHOW H3 Pa3IUYHBIX
UCTOYHUKOB, KpUTUUECKH aHAJIM3UPOBATh MOJy4aeMyt0 HH(GOPMAIUIO U OLIEHHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUW, TaK M HA OCHOBE aHalIM3a
MCTOYHHKA UH(POPMALINH;

IPOSIBIISATE OPraHU3aLMOHHbIE U TO3HABATENIbHbIE YMEHHS CaMOCTOSITEIbHOTO
npuoOpeTEeHNs] HOBBIX 3HAHWWA B TPOIIECCE BBIMOJHEHUS MPOEKTHBIX W Y4eOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B TPYIIE C UCTIOTHEHUEM PA3IMUHBIX COITUAIBHBIX POJICH; MPOSIBIATD

MOTHBALIMIO K Oynymied mnpodeccnoHalbHOM AeATeNbHOCTU

10 CIEeNHATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOhUIIs.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
N HanmenoBanue
) pasesioB ¥ TeM
n/n
y4eOHOro npeaMera

Pa3znen 1. Mexanuka
1.1 TlorpemHoctu
B OKCIIEPUMEHTE

(Jtexrmst)

KomnuectBo

qaCoB

[IporpamMmmHOE conepraHne

DKCNEPUMEHT U TEOPUS B IPOLECCE

no3HaHus npupoabl. Habmtonenue

U DKCIIEPUMEHT B (pU3UKeE.

Crnioco6b1 u3mMepenus pu3ndeckux

BEJINYMH (aHAJIOTOBBIE U ITU(POBHIS

U3MEpUTEIbHBIE TPUOOPHI,
KOMIIBIOTEPHBIE TaTYNKOBBIE
CUCTEMBI).

ITorpemnocTn U3MEPEHUN

bu3MYecKuX BEIMYUH (a0COMIOTHAS

Y OTHOCUTEJIbHASA).
I'mnore3a. ®uU3MUECKUM 3aKO0H,

rpaHunibl €0 IPUMCHHUMOCTH

XapakTepUCTHUKA IEITETbHOCTH

o0ydJaronmxcs

Onepuposams NOHAMUAMU:
Ha0JII0/IEHUE, SKCIIEPUMEHT, TUIIOTE3a,
Teopus, hu3nyeckas BeIUYnHa,
(bu3nYecKuil 3aKOH, U3MEPUTETBHBIN
npudop, U3MEpeHne, pe3yabTaT
U3MEpEHMUS, 1IeHa JACJICHUS IIKaJIbI
npudopa, NOrpeuIHOCTh U3MEPEHHUS.
Ilpusooums npumepvl HaOMOACHMYS,
DKCIIEPUMEHTA, TUTIOTE3bI, TEOPUH,
(bu3MYEeCKUX BEJIMYUH, QPU3UUECKUX
3aKOHOB, U3MEPUTEIBHBIX PUOOPOB.
Onpeodensame UeHY JEIEHUS Kb
npudopa, abCOTOTHYIO MOTPEITHOCTh
IPSIMOTO U3MEPEHUS.
3namo HOpMyYIIBI TSI OLICHKU
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1.2

OrieHKa IOTPEITHOCTEH
MPSIMBIX ¥ KOCBEHHBIX
U3MEPEHUMN
(camocTosTenpHAS

pabota)

Onpenenenne norpemHoCcTen
MPSAMBIX U3MEPEHUH 110 3aJaHHBIM
pe3yJibTaTaM U3MEPEHUM.
[IpremMbl OLIEHKH NOTPEIIHOCTEN

KOCBEHHBIX U3MEPEHUM

OTHOCHUTENBHON MOTPENTHOCTH
KOCBEHHOI'0 U3MEPEHUS, ITpaBuia
OKPYTJICHHSI a0COTFOTHBIX
MOTPEIIHOCTEN, BBIPAXKEHUE
OTHOCHUTENBHBIX MOTPEIIHOCTEN

B MPOIIEHTaX

Onepupogams NOHAMUAMU.
a0COIOTHASI IOTPEUIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS IOTPEIIHOCTD
U3MEpEHUSI.

IIpusooums npumepsl IPSIMbIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeoenamp NOTPEIIHOCTH IPSIMbIX
WU3MEPECHUM.

Hcnonvzoeams MeTON TpaHULL

JUTS OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
MPSAMOT0 U3MEpPEHUs, TpaBuiIa
OKpYTJieHUs a0COMFOTHBIX
MOTPEIIHOCTEH, (POPMYIIBI JIJIs1 OIEHKHU
OTHOCHUTEIIbHOM MOTPEIIHOCTH
KOCBEHHOI'0 U3MEPEHMUS.

Ymemwb oxkpyrnsaTh aOCOMOTHBIE
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1.3.1 VYcpemuenue
n3mepennit. CirydaiitHast
MOTPEIIHOCTh

(TpaKTUKyM)

1

[IpubOopHBIE MOTPEIIHOCTH,
CJIy4ailHble U CUCTEMATUYECKHE

IMOTPCHIHOCTHU

MOTPEUTHOCTH, BEIPAXKATh
OTHOCHUTEJLHBIC MTOTPEIIHOCTH

B MIPOIICHTAX.

Pewamyo 3anaun Ha OLIEHKY
OTHOCUTEJIBHBIX MOTPEITHOCTEN
Onepuposams NOHAMUAMU:
NpUOOpHAas MOTPEUIHOCTb, CIIyqaitHas
HOTPEUIHOCTh, CUCTEMAaTUYECKAsI
IOTPEUIHOCTD, CPEHEE 3HAUCHHE.
Ilpueooums npumepvt IpUOOPHOH,
CIIy4ailHOM U CUCTEMAaTUYECKON
MOTPEIIHOCTH.

Onpedensims SKCIEPUMEHTAIBHO HA00D
3HaYeHUN (HU3NUECKON BETUUMHBI

IIPU IPOBEIEHUH HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHUN.
Hcnonvzosams GOopMyIIbl 1151 CPETHETO
apu(pMEeTHYECKOr0 HECKOJIbKUX YUCEIL,
JUTSI OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
3HauYeHUs (PU3NYECKON BEIUYHHBI,
OLICHEHHOT'O KaK Cpe/iHee

apupmMeTHIecKoe Habopa ee 3HaUCHU .
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1.3.2 Kunemaruueckue
U3MEPCHUS TaTbHOCTH
oJieTa, pacuer

Ha4YaJbHOM CKOPOCTH

(IpaKkTUKyM)

IIepemerienue, CKOpOCTh

Y YCKOPEHHE MAaTepUaAIbHOW TOUKH,
UX TIPOCKIIMUA Ha OCU CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUH U CIIOKEHUE
CKopocTei. JIBuxkeHue Tena,
OpOILIEHHOTO MO YTIIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenusams 3HAUCHUE U3MEPSIEMOI
(M3UYECKON BEIMUMHBI KaK CpETHEe
apumeTnyeckoe Habopa ee 3HAYCHHIH,
MOJIYYSHHBIX TIPU MPOBEJACHUU
HECKOJbKHX HE3aBUCHUMBbIX U3MEPEHU,
aOCOJIIOTHYIO U OTHOCUTEIbHYIO
MOTPENTHOCTh 3HAYECHUS 3TOU
(hU3nYeCKOM BETMUUHBI.
Yemanasnuseams 63aumocessu

MEX/Ty OIEHKOW 3HaYeHUs (PU3NIECKON
BEJINYMHBI, OTIPEIEIIIEMOM

0 pe3yJbTaTaM HECKOIbKUX
HE3aBUCUMBIX H3MEPEHUH, U CPETHUM
apu(PMETHICCKUM HECKOIBKUX YHCETT
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOPEHHE, CBOOOTHOE
najieHue, JalbHOCTh MOJIeTa,
a0COJTI0THAS IOTPEIIHOCTH U3MEPEHHUSI,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
HU3MEpEHUSI.

Ilpusooums npumepwvt CBOOOTHOTO

MaacHuA TCJI IIPU pa3JIMIHBIX
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KOOPJIMHAT, CKOPOCTH M YCKOPEHMS

MaTepHaHBHOﬁ TOYKH OT BPCMCHHA

3HAYEHUSIX HAaYaJIbHOM CKOPOCTH,

IIPU Pa3HbIX yriax MEXay HauyaabHOU
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzosams pyneTky,
KHUHEeMaTH4eckue (opMyJibl,
OTKCBHIBAIOIINE JBUKEHUE TEA,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHMOCTH JaJIbHOCTH TIOJIETa TeNa,
OpOIIEHHOTO TOPU3OHTAJILHO,

OT €r0 HAYAJIbHOW CKOPOCTH.
Hccnedosams 3aBUCHUMOCTbD TAJIBHOCTU
noJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAa4aJIbHOU
CKOPOCTHU U UHMEPNPEMUPOBams
MOJIyYCHHBIC PE3YJIbTATHI.

Pewamys 3agauy Ha onpezeneHue

0 DKCIIEPUMEHTATBHBIM TAHHBIM
HAa4aJIbHOU CKOPOCTH TEJIa,
OpOIIIEHHOTO TOPU3OHTAIBHO.
Onpeodensimsb aOCOTIOTHYIO

H OTHOCHUTCIIbHYIO ITOI'PCHIHOCTD
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1.4  Ilpocteitmme
TeOMETPUICCKHC
WU3MEPCHUS
(camocTosTenbHAS

pabota)

1.5 TIpadpuku
AKCITEPUMEHTAITLHBIX

3aBUCUMOCTEN.

Mertonasl ¥ preMBbl IPOBEICHUA
IIPSAMBIX U KOCBEHHBIX H3MEPEHUU
reOMETPUYECKUX BETUYMH (JJIMHA,

yToJ1, IJI01a/1b, 00bEM)

['padmyeckoe npeacraBieHne
3aBUCUMOCTEN (PU3NUECKUX

BEJIMYUH JIPYT OT Apyra. JInnennas

HAYAJIbHOM CKOPOCTH TENA,
OpOILIEHHOTO TOPU30HTAIBHO
Onepuposams NOHAMUAMU.
a0COJI0THAs MOTPEIIHOCTh U3MEPEHHS],
OTHOCHTEINbHAS TIOTPEITHOCTD
U3MEPEHUSL.

3Hamb METO/IbI U IPUEMBI TIPOBEICHMUS
IPSIMBIX U3MEPEHUN TE€OMETPUIECKUX
BEJIMYUH.

Ipumenamo Gopmybi

JUISL OTpeieIeHHs aDCONIOTHBIX

Y OLIEHKH OTHOCHUTEIIbHBIX
MTOTPELIHOCTEMN.

Pewamy 3anady Ha onpeeneHue
iomaan Gurypsl 1 0o0bema tena

0 DKCTIEPUMEHTAIBHO U3MEPEHHBIM
3HAYEHUSIM JIJTHH.

Onpedensams 3HaYEHUS] OTHOCUTEIIBHBIX
IIOrPEIIHOCTEN B MPOLIEHTAX
Onepuposams nonamusmu: Tpadhuk
3aBUCUMOCTH OJTHOU (pU3UYECKOM

BEJIMYUHBI OT APYTOM, TUHEHHAS
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['padmueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTE. YTJIOBOU
K03 GUIIUEHT ¥ CBOOOIHOE

cJIara€éMoe€ JIMHEWHOU 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOM KOO PUITEHT
A CBOOOJIHOE cl1araeMoe€ JTUHEWHOMN
3aBHCUMOCTH, alllIPOKCHUMAIIHS,
WHTEPTOJISAIINSA, YKCTPATIOJISIIHSL.
3nams nipaBUIIa TOCTPOCHUS IPadKOB
3aBUCUMOCTEN (PM3UUYECKUX BETUYNH
JPYT OT Jpyra.

Cmpoumbs rpapuKy TUHEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BETUIHH
JIPYT OT JpyTa.

Ipumensmo TIpaBUIA IOCTPOCHUS
rpaKOB 3aBUCUMOCTEH (DU3NUSCKUX
BEJIMYMH JIPYT OT Apyra.

IIpusooumv npumepol aMMPOKCUMAITHH,
WHTEPTOJISAIAN, YKCTPATTIOJISIIHH.
Ymemsb IpoBOIUTH TIPOLICTYPHI
anmpPOKCUMAIUH, UHTEPIIOJISAIINH,
AKCTPATTOIISIIH.

Onpedensimsb 3HAUEHUS YTIOBOIO

ko3 dureHTa 1 CBOOOHOTO

cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBAThb UX a0COIIOTHEIE
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1.6

O6paboTka
HEJIMHEHNHBIX
3aBUCUMOCTEH:
JIMHEeapu3alysl,

OJICYET IUIOMIa

['paduyeckoe npencraBiacHue
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH APYT OT ApYyra.
Henunelinas 3aBUCUMOCTD

H €€ JIMHCapU3ausi

MOTPEIIHOCTH.

Yemanasnusamo 63aumocesasu Mexny
MaTE€MaTUYECKUM MOHSITHEM <«JIMHEWHAS
GYHKIUS) U TMHEHHOM 3aBUCUMOCTBIO
(du3nyYECKUX BEMYMH IPYT OT JIpyra.
Hccneoosams u unmepnpemuposams
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(¢u3nyeCKUX BEIUYUH JIPYT OT JIpyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHENHBIX TPa(pUKOB 3aBUCUMOCTEM
(bu3MYECKUX BEJIMYUH APYT OT Apyra
10 3aJ]aHHBIM Ha0OpaM
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH 10 MOCTPOCHHOMY IpapUKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
claraeMoe, OLIeHUBAaTh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEITHOCTH
Onepuposams nousmusamu. Tpadux
3aBUCUMOCTH OJHOU (pu3nyeckoin
BEJIMYUHBI OT APYrOM, HEJIMHEHHAS
3aBUCUMOCTb, JIMHEAPU3aLUs

HEJIMHEWHOM 3aBUCUMOCTH, IJIOMIAIb
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noJ rpauxom,
HOCTPOEHUE
KacaTeJbHBIX

K rpaduKy (JEKIus)

o1 TpaikoM 3aBUCUMOCTH,
KacatelbHas K rpaduKy 3aBUCUMOCTH

B JaHHOU TOYKE.

3nams ipaBUiia TOCTPOCHUS TPa(PUKOB
3aBUCUMOCTEH (PM3NUECKUX BEITUINH
JpYT OT Apyra, pU3NYecKuii CMBICT
IO O] TpaUKOM 3aBUCUMOCTHU
U KacaTeJIbHOU K TpaduKy 3aBUCUMOCTHU
B JJaHHOM TOYKE.

Cmpoumb UCXOIHBIC

Y JIMHEApU30BaHHbIE TpaPuKU
3aBUCUMOCTEN (PU3UYECKUX BEJIMUYUH
JIPYT OT JIpyTa, KacaTeIbHYIO K rpaduKy
HEJIWMHENHOU 3aBUCUMOCTH B JJaHHOU
TOYKE.

llpumensams ipaBUIIa TOCTPOCHUS
rpaKOB 3aBUCUMOCTEH (DU3NISCKUX
BEJIMYUH JIPYT OT Apyra.

Onpeodensime 3HAYEHUS TUIOIAIN

o rpaKoM 3aBUCHMOCTH

U YIJ10BOro KosgduurenTa

KacaTelabHOM K rpauKy HEMMHEHHON
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3aBUCUMOCTH B IAHHOM TOYKE,
OLIEHUBATh UX a0COJIIOTHBIE
MOTPEIIHOCTH.

Yemanaenueams 63aumoceasu

MEXy MaTEMaTUYECKUM ITOHATHEM
«(pyHKLIHSD ¥ 3aBUCUMOCTBIO
(U3HYECKUX BEJIMYUH APYT OT APYTa.
Hccneoosams u unmepnpemuposamso
rpauKy HEIMHEHHBIX 3aBUCUMOCTEN
(bu3nyeCKuX BEIMYHUH JPYT OT JIpyra.
Pewams 3anaun Ha MOCTPOEHUE
JMHEapU30BaHHBIX IPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUNH
JIpYT OT Jpyra 1o 3alaHHbIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH M0 MOCTPOCHHOMY IpapUKy
YTI0BOM KO3 (ULUEHT U CBOOOHOE
cllaraémMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCJIBHBIC ITOI'PCIIHOCTH

1.7 Wsmepenue 2 PaBHOMEpHOE 1 HEPABHOMEPHOE Onepuposams nouamusamu. Tpapuk
3aBHCUMOCTH MPSIMOJIMHEUHOE JIBUKEHUE. 3aBUCUMOCTH OJTHOM (hU3UUECKOM
KOOPAMHATHI TPAHHULIbI Koopaunara, Bpemsi, CKOPOCTh BEJIMYUHBI OT IPYrOW, HEJIMHEWHAS
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00J1acTH HaMOKaHHUA
OT BPEMEHH.
JInneapuzauus

3aBUCUMOCTHU

(mpakTHKyM)

1.8  Hzyuenue ynpyroro
rucTepesnca

(MpakTHKyM)

Cuina. UsMepenue cuiibl
JTUHAMOMETPOM. YTIpyrue
¥ YaCTUYHO yIpyTHe nedopMaIuu.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JINHEAPU3AIIUS
HEJIMHEMHOW 3aBUCHMOCTH.

Cmpoumb TMHEapU30BaHHBIN IpaduK
3aBUCUMOCTH (PU3MUYECKUX BEITUYNH
JIpYT OT Jpyra.

Ilpumensamo nipaBUIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEIIWYWH JPYT OT ApyTa.

Onpedensimsb 3HAUCHUS YTIIOBOTO

ko3 duireHTa 1 CBOOOTHOTO
cjaraemMoro rpaduka JMHEHHON
3aBUCUMOCTH, OI[EHUBATh

WX a0COJIFOTHBIE TIOTPEITHOCTH.
Hccneoosams u unmepnpemuposams
HEJIMHEHHYIO0 3aBUCUMOCTh KOOPIMHATHI
rpaHUIlbl 00JACTH HAMOKAHUsI OyMaru
OT BPEMCHH.

Hcnonvzosamsb CEKyHIIOMED U PYIETKY
Onepuposams nowamusAMU: CUIA,
nedopmariusi, ynpyruii THCTEPE3uC.
Ymemw» popmynupoath 3akoH ['yka,

coOUpaTh SIKCIIEPUMEHTATLHYIO
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OTkJI0HEeHUs OT 3aKoHa ['yka.
['ucrepesuc. Pabota cubl
Ha MaJIOM ¥ Ha KOHEYHOM
nepemerenuu. I'padpudeckoe

IIpEICTABICHUE PA0OTHI CUJIIBI

YCTaHOBKY.
Dopmynuposeams TUNIOTEY O XapaKTEPE
3aBUCUMOCTH JJIUHBI 00BEKTA OT
BEJINYMHBI TPUIIOKEHHON K HEMY CHJIBL.
Cmpoumb HeTUHENHBIN rpaduk
3aBUCUMOCTH (PU3MYECKHUX BETMUNH
ApYT OT Apyra.

Ipumensimo nipaBUa NOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyTa.

HUccneoosams u unmepnpemuposams
HEJIMHENHYIO 3aBUCUMOCTD JIJIMHBI
00BEKTa OT BETMUMHBI TPUIIOKEHHOM

K HEMY CHJIBL.

Onpedensims yroy HaKJIOHA
KacaTeJIbHOM K rpauKy HEJIMHEHHOU
3aBUCUMOCTH B JAHHOW TOYKE, MJIOIIA/b
1o rpa)MKoM, OLIEHUBATh A0COIOTHBIE
Y OTHOCUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJIMYHMH.

Hcnonvzoeamsb CEKyHIOMED

Y TUHAMOMETD.
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1.9

Haxoxnenue maccol
JIMHENKH U LIIpULa
C IIOMOIIIBIO
YPaBHOBEILIMBAHUS

pbIuara (ImpakTUKyM)

AOCOIIOTHO TBEPJIOE TEJIO.
BpamarenbHoe ABUKEHUE
TBEPAOTO Tesila. MOMEHT CHJIBI
OTHOCHUTEJIbHO OCH BpaIllCHMUS.
IIneuo cumnbl. CloXeHHE CHII,
MPUJIOKEHHBIX K TBEPJIOMY TETTY.
lenTp Ts7kecTH Tena. Y clIoBus

paBHOBECHUA TBEPAOTO TECIIA. Ppruar

Ycemanasnuseams 63aumocessu

MEXIy ompeneseHneM (hU3NIeCcKOu
BEITMYMHBI «MEXaHUIECKast paboTa

¥ TEOMETPUICCKUM TIOHSATHEM
«III0MAb TTOJ TPadUKOM 3aBUCHMOCTH
BEJTUYMHBI CHJIBI OT BETUYUHBI
nedopMarum

Onepuposams NOHAMUAMU. MOMEHT
CHJIbl OTHOCHUTEIIBHO OCH BpPAILICHUS,
JICYO CUJIBI, IICHTP TSKECTH Tela,
phIvar.

Ymems hopmynupoBaTh npaBuiio
MOMEHTOB, YCJIOBHUS PABHOBECHS
aOCOJIFOTHO TBEPJIOTO TEJIa, CKIAIbIBATh
CHJTBI, IPHJIOKCHHBIC K TBEPJIOMY TEIY,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums ipuMepsI MPUMEHCHHSI
pPBIYAroB.

Dopmyauposams TANIOTEZY O XapaAKTEPE
3aBUCUMOCTH KOOPAMHATHI TOUKU

OIOPBI YPAaBHOBEIIEHHOTO pblyara
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OT BEJIMYUHBI CUJIBI, PUIIOKEHHOMN

K €r0 KOHILY.

Cmpoumsb TUHENHBIN rpaduk
3aBHCUMOCTH (PU3UYECKUX BETMUUH
ApYT OT Apyra.

Ipumenamo ipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.
HUccneoosams u unmepnpemuposams
3aBUCUMOCTH KOOPJMHATHI TOUKH
OTIOpPHI YPaBHOBEIIEHHOTO phlyara

OT BEJIMYUHBI CHJIBI, PUIIOKEHHOMN

K €ro KOHILY.

Onpedensims 1o TpaduKy TUHEHHON
3aBUCUMOCTH 3HAYCHHS YTJIIOBOTO

ko3 duireHTa 1 CBOOOIHOTO
cJlaraemMoro, OLleHUBaTh aOCONIOTHbBIE
¥ OTHOCHUTEIbHBIC TIOTPEITHOCTH ATHX
BEJIMYMH.

Hcnonvzoeams TUHENKY, a TaAKKe
IITPHIIL C JSTICHUSAMU JIJIT H3MEPCHUS
o0Bbema.

Pewamy 3agaun 0 paBHOBECUU pblyara
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1.10 Usmepenue
K03 uIrenHTa
HHEPreTUYECKUX MOTEPh
MPHU OTCKOKE IIapHKa
OT MOBEPXHOCTH

(TpaKTUKyM)

I/IMHYJ'IBC CHJIBI U U3BMCHCHUC

HMITYJIbCA TCJIA. 3aKkoH COXpaHCHUA

HMITYJIbCA. Kunernueckas OHCPIUA

MaTepUAIbHON TOUYKH. Teopema
00 U3MEHEHUHN KHHETUIECKOMN
SHEPTUU MAaTEPUATBLHON TOUKHU.
[ToreHManbHBIE

Y HEIOTECHUUAJIbHBIE CUJIBI.
[TorennuanbHas SHEPrusl.
[TorenuunanbHas sHEprus Tena

B OJIHOPOJTHOM T'PABUTAITMOHHOM
nosie. CBsi3b pabOTHI
HETOTECHIIUAIbHBIX CUII

C UBMECHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TE. 3aKOH
COXPaHECHUSI MEXaHUYECKON
SHEpPruu. YIPyrue u Heyrnpyrue
CTOJIKHOBEHMs. BHyTpeHH 15

HHEpPrus Tena

Onepuposams NOHAMUAMU. UIMITYJIbC
CUJIBbI, UMITYJIbC T€JIa, KHHETUYECKas
JHEPIus MaTepUaAIbHOU TOYKH,
[IOTEHIMAJIbHBIE U HENIOTEHIIMAIbHbIE
CUJIBL, IOTEHIIMAJIbHAS YHEPI U

(B T.4. Texa B OAHOPOJHOM
I'PaBUTALMOHHOM I10JIE), IPYTUe

Y HEYNPYTU€ CTOJIKHOBEHUS.

Ymemv popmynnpoBaTh 3aK0H
COXPaHEHUs UMITYJIbCa U TEOPEMY

00 U3MEHEHUH KHHETUYECKON SHEPTUH
MaTEepUAIBHON TOYKH, 1aBaTh
ONIPEAEICHUE OTCHIUATIBHBIX

Y HEIIOTCHUMAJIBHBIX CUI;
(bopMyIIMpoBaTh 3aKOH COXPAHEHHUS
MEXAHUYECKON DHEPIUH.
IIpueooums npumepsl cydaes,
KOTJ1a UMITYJIbC T€JIa COXPAHIETCS
WJIM HE COXpaHseTcs, Koraa
MEXaHUYeCKas SJHEPIUsA CUCTEMBI
COXPAaHsETCs UK HE COXPaHSETCs,

YOPYTUX U HEYTIPYTUX CTOJIKHOBEHUH.
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Hroro no pazgeny

20

Dopmynuposams TUIIOTE3Y O XapaKkTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa
MOCJIE COYJIaPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoums TUHENHBIA U HEJTUHECUHBIN
rpaduK 3aBUCUMOCTH (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.

Ipumensmo nipaBUia MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Hccneoosams u unmepnpemuposamso
3aBUCHUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJIaPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTKy.

Pewamw 3agaun 00 aOCOIFOTHO
YOPYTHX ¥ a0COJIFOTHO HEYNPYTHX

COyZapeHUSIX
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Pa3nen 2. MoJjiekyJsipHasi pu3nka ¥ TepMOIMHAMUKA

2.1. Onpenenenue 2 KonnuecTBo TEMmIOTHI.
TEIUIOEMKOCTH TemnoemMkocTh Tena. Y aejbHas
TBEPJIOTO TeJla ¥ MOJISIpHAs TeTNIOEMKOCTH
(TIpaKkTUKyM) BEIIIECTBA. Y PaBHEHHUE TEIJIOBOTO

Oananca. TerioBoe paBHOBECHE

Onepuposamsb noHAMUAMU. KOTXYECTBO
TEIJIOTHI, TETUIOEMKOCTD Tea, YAeTbHas
1 MOJISIpHAsl TETNIOEMKOCTH BEIIECTBA,
TEIJIOBOE PaBHOBECHE.

Ymems hopMynupoBaTh ypaBHCHHE
TEIJIOBOTO OajlaHca, cooupaTh
AKCIIEPUMEHTAILHYIO YCTAaHOBKY.
Ilpueooums npumepol Te,
oOnaaronmx OJMHAKOBOM
TEIUIOEMKOCTBIO, HO Pa3InYHON
YIEJIbHOU TEINIOEMKOCTBIO.

Ilpumensmo ypaBHEHUE TETJIOBOTO
OayaHca JJ1s1 OnKMcaHus mpolecca
TEIJI000MeHa TBEPJIOTO TeJla C BOJIOM.
Uccnedosams TemnooOMeH

MEXTy TBEPJIbIM TEJIOM U YKUIKOCTSIMHU
U UHMepPNpPemupo8ams Pe3yabTaThl
STHUX OIBITOB.

Onpedensims TEMI0EMKOCTh TBEPAOTO
Tejla Ha OCHOBAHUHU PE3YJIbTaTOB

OIIBITOB 11O U3YUYCHHIO TeriooOMeHa
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2.2.

N3smepenune
TEMIIEPATYpPhI PYK
3KCIIEPUMEHTATOpA
Y IaBJICHUS, KOTOPOE
MOTYT CO3/1aTh

€Iro JICTKUC

(IpaKTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BenlecTna. M eanspHbIi
ra3. YpaBHenue MenjeneeBa—
Knaneiipona. ["'a30Bbie 3aKOHBI.
["a30BbIl TEpMOMETP

MEXK1y TBEPIbIM TEJIOM U JKUIKOCTSIMH
C pa3HBIMHU TEMIIEpPATypaMHu, OLIECHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTU U3MEPEHHON BETUYNHBI.
Hcnonvzosams TEPMOMETD.
Yemanasnuseams e3aumocessu

MEX/1y 3aKOHOM COXPAaHEHHUS SHEPTUU
Y ypaBHEHHEM TEIIOBOIO OanaHca.
Pewams 3a1a4un Ha IpUMEHEHUE
ypaBHEHUS TEIJIOBOTrO OajaHca
Onepuposams nousimusmu. JaBiCHUE,
00BeM, TeMIlepaTypa, KOJTHIECTBO
BEIIIECTBA, HJIcaJIbHBIN ras.

Ymemps 3anucpIBaTh ypaBHEHHE
MenneneeBa—Kianeipona,
(dhopMyIMpOBaTh Fa30BbIC 3aKOHBI,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamb yCTPONCTBO U MPUHITUTI paOOTHI
ra3oBOro TEPMOMETDA.

Ilpusooums npumepsi NTOBEACHUS Ta3a
MIpY U3MEHEHUU €ro JaBjieHus, 00bema,
TEeMIEepaTyphl.
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2.3.

O dexTuBHbIM

K03 HULIKIEHT
KECTKOCTH CUCTEMBI.
Onpenenenue MOyJIst
FOnra npoBosioku

C TIOMOIIIBIO phIYara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(TIpaKTUKyM)

Hedopmariu TBEpAOTO TENA.
Pactsxenue u cxxarue. Monynb
IOnra. Ynopyrue n Heynpyrue
nedopmarnuu. [Ipegen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT CHJIBI OTHOCUTEIIBHO OCH
BpauieHus. [lieyo cunbl. YcnoBus

paBHOBECHS TBEPAOTO Tea. Peruar

Ilpumensams TUHEUKY U CEKYHIIOMED.
Onpeodensams TEMIIEPATYPY U JaBICHUE
MJICAJIbHOIO ra3a 1o pe3yJbTaram
OTMBITOB C CAMOJICJIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzoeams NTUHENKY

Y CaMOJENBbHBIN ra30BbI TEPMOMETP.
Yemanasnusamys 63aumocessu
ME3K]ly BHEIIIHUMU U BHYTPEHHUMU
MakporapamMeTpamMmu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewamyo 3anaun Ha TPUMEHEHHE
ypaBHeHust MenaeneeBa—Kianeiipona
Onepuposams nouamusamuy. yupyrue
U Heynpyrue nedopmarium,

npezen ynpyrou nepopmarmu,
MozyJsib FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BPAILICHUS, ILJIEHO
CUJIBL, pbIYar.

Ymems dhopmynupoBath 3akoH ['yka
U1t iepopManiu pacTsHKeHUS
OJIHOPOJHOTO CTEPKHSI C MOCTOSTHHBIM

MMONnEepCUYHbIM CCYCHHUEM, YCIIOBHEC
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paBHOBecHsI aDCOIOTHO TBEPAOTO TeNa,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaQHOBKY.

Ilpusooums npumepwvl ynpyrux

U Heynpyrux aeopManuii, MaTepruasoB
C pa3nu4HbIMU MoyJisiMu FOHra.
Ilpumenams 3akoH I'yka s pacuera
nedopManuy pacTsKEHHsI IPOBOJIOKH.
HUccneoosams 3aBUCUMOCTD yITTUHEHUS
MIPOBOJIOKH OT BEJTUYHHBI
pPacCTATUBAIOIIEH €€ CUJIbI

U UHMEPNPemupo8amy

MOJTyYEHHBIC Pe3yJIbTaTHI,

B TOM YHCJIE AJIS OIpENIeIeHUs Ipeiesa
ynpyroi aedopmanuu.

Onpeodensms Moiynb KOHra npoBoioku
Ha OCHOBaHHUH PE3YJIbTATOB OIMBITOB

M0 PACTSHKEHUIO TIPOBOJIOKH

C MMOMOLIBIO PA3TUYHBIX 1O BEJINYMHE
CHJI, OLICHUBATh a0COTIOTHYIO

Y OTHOCUTEIbHYIO IOTPEUIHOCTh

u3MepeHHoro Moy FOxra.
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2.4.

N3mepenune
koa¢dunrenTta
IIOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTpbIBA (IIPAKTUKYM)

[IoBEpXHOCTHOE HATSKEHUE.
KoadduimeHT noBepxHOCTHOTO
HaTsDKeHUs. Cuiia MOBEpXHOCTHOIO
HaTsDKeHus. Kanmwspasie
sBiieHus. JlaBiieHue

IO/ UCKPHUBJIEHHOM IMOBEPXHOCTHIO

x)unkoctu. opmyna Jlammaca

Hcnonv3zo6ams HEPABHOILIEUUH phIUAT
JUISL YBEJMYEHUS CUIIBI U IEPEMEILICHUS.
Pewamys 3a1aun Ha NpUMEHEHNE 3aKOHA
I'yka g pacuera pacTsKeHUS

Y CXKaTHs CTEPIKHEN

Onepuposams NOHAMUAMU:
MMOBEPXHOCTHOE HATSKECHHE,

KO3 PUITMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KAaMWUISIPHBIC SBICHUSL.
Ymems 3anuceiBaTh GOPMYITY JISI CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, (OPMYITY
Jlamutaca ayist onpeneneHus JaBJICHUs
MO/ UICKPUBJICHHOM MOBEPXHOCTHIO
KUJKOCTH, COOUPATH
AKCIEPUMEHTAIIbHYIO YCTAHOBKY.
IIpusooums npumepsvl MOBEPXHOCTHBIX
SIBJICHUW U KaITWUISIPHBIX SBJICHUM.
lIpumensams METOJ OTPHIBA PAMKH

OT MOBEPXHOCTHU KUJKOCTH

JUTst m3MepeHus kodddumrenTa
MMOBEPXHOCTHOTO HATSIKEHUS YKUIKOCTH.

Hccneoosamsy 3aBUCUMOCTD BETUUUHBI
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2.5.1. OnpeneneHne TOYKH

pochl (IPAKTUKYM)

HacelleHHbIE Y HEHACHIILICHHBIE
napel. KauecTBeHHast 3aBUCUMOCTD
IJIOTHOCTH U 1aBJIICHUSA
HACBILIEHHOT'O apa

OT TEMIIEpaTypHI,

WX HE3ABUCUMOCTDH OT 00BbEMA

CHJIBI, HEOOXOJUMOM JJIs1 OTPHIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ IepuMeTpa

U UHMepnpemupo8ams PE3yJIbTaThl
IIPOBEJCHHBIX U3MEPECHUM.

Onpeoensamob KOdPHUITUEHT

IMOBCPXHOCTHOI'O HATAKCHUA JKUAKOCTU

10 pe3yibTaTaM IPOBEACHHBIX
HM3MEPEHUH, OIIECHUBATh A0COJIFOTHYO
Y OTHOCUTEJBHYIO MOTPEITHOCTD
U3MEPEHHOMN BEJINYVHBI.
Hcnonvzosams peryar 11 CO31aHUS
CHJIBI 3aJITaHHON BEJIMYMHBI.

Pewams 3anaun Ha npUMEHEHUE
(hopMyIIBI 17151 CUJTBI TOBEPXHOCTHOTO
HaTsDKeHUs U hopmydsl Jlammaca
Onepuposamsb NOHAMUAMU.
HACBIICHHBIA U HEHACBIIIICHHBIN Nap,
BJIQYKHOCTb BO3/yXa, a0COJIFOTHAS

1 OTHOCHUTEJIbHAS BIAXKHOCTb.

Ymemsb xauecTBEHHO ONIMCHIBATH

3aBHUCHUMOCTBD IINIOTHOCTH U JABJICHUA
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HACBIIIEHHOTO Napa. BiaxHoCTh
BO3ayxa. AOCONIOTHAS

U OTHOCHUTCIIbHAA BJIIaXKHOCTD

HACBIIIEHHOTO ITapa OT TeMITepaTypHl,
X HE3aBUCHMOCTH OT 00beMa
HACBIIIICHHOTO T1apa, COOMPAaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooumv npumepsvl HACHIIIICHHOTO
1 HEHACBIIIICHHOT'O Tapa.
Hccnedosams niponiecc BbIAACHUS
POCHI [P MIOHUKESHUHU TEMITEPaTyPhI
BJIQYKHOTO BO3/yXa

U UHMepPnpemuposams OJTyICHHBIC
PE3yJIbTaThI.

Onpeodensims 10 TOJTYYEHHBIM
HKCIIEPUMEHTAIbHBIM JaHHBIM
TEMIIepaTypy TOUYKY POCHI, U 3aTEM,
C ITOMOIIBIO TAOJIHIIBI 3aBUCHMOCTH
JIABJICHUS HACBIIIICHHOTO T1apa BOJIbI
OT TEMIICPATyPbl, OTHOCUTCIIBHYIO
BJIQKHOCTh BO3/IyXa, a TAKKE
a0COIIOTHBIE U OTHOCUTEIHHBIE
MOTPEITHOCTH STUX BCJIMUMH.
Hcnonvzosams TepMOMETP.

Pewams 3a1aun Ha BEIYUCIIEHUE
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2.5.2. 3HaKoMCTBO
C DJICKTPUYCCKUM
KOHJICHCATOPOM

(TpaKTUKyM)

DIEKTPUYECKUN 3aps/I.
DIeKTpUYECKOE MoJIe.
HanpskeHHOCTh M IOTEHIMAT
AIEKTPUYECKOTO MOJIA. Pa3HOCTH
MOTEHIUAJIOB U HAPSHKEHUE.
N3mepeHne HanpsHKeHUsI.
BonbrmeTp. Konaencarop.
DIEKTPOEMKOCTh KOHJEHCATOPA.
[TapannensHoE

Y ITOCJIEI0OBATEIBbHOE COCINHEHNE

KOHJICHCATOPOB

aOCOJIIOTHOM M OTHOCUTEIIBHOM
BJIQKHOCTHU

Onepuposamb NOHAMUAMU.:
AIIEKTPUYECKUI 3apsijl, ITEKTPUIECKOE
1oJie, HAMPSKEHHOCTh U MOTCHIINAI
AIIEKTPUYECKOTO TOJISA, PA3HOCTh
NOTEHLMAJIOB U HaNpsKEHUE,
KOHJICHCATOP, AIEKTPOEMKOCTb
KOHJIEHCATOPA.

Ymemsb BIUMCIHATH 3apsi KOHAEHCATOPA
10 €r0 ANEKTPOEMKOCTHU

Y HaIIPSDKEHUIO, TPUMEHSTh (YOPMYJIIbI
JUISL pacyeTa 3JIEKTPOEMKOCTH

IIPU MOCIIEI0BATENEHOM

¥ TIapaJuIeIbHOM COCTUHEHHUH
KOHJIEHCATOpPOB, COOMpPaTh
DIIEKTPUYECKYIO IIETIb.

IIpusooums npumepsvi
MOCJIEA0BATEIBHOIO U MAPAIIIEIBHOTO
COCTMHEHMS KOHJIEHCATOPOB.
Hccnedosams 3aBUCUIMOCTD

HaIpsKCHUS HaA KOHACHCATOPC
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Htoro no pazgeny
Pasznen 3. JieKkTpoaguHAMMKA.
3.1. WM3yuenwue mporecca
pa3psIKK KOHACHCATOpa

(mpakTHKyM)

DIIeKTpUUYECKUM 3apsi.
DIIEKTPUUECKOE TOJIE.
Hanps>keHHOCTh ¥ TOTeHI A
AJIEKTPUYECKOTO 1MoJis. Pa3HOCTh
MOTEHIMAJIOB U HAIIPs)KCHUE.
O/J1C uctounnka Toka. Usmepenue

HarpspkeHus. BonsTmeTp.

OT €TI0 JIEKTPOEMKOCTH
U UHMepnpemupo8ams pe3yJbTaThl
ATOr0 3KCIEPUMEHTA.

Onpedensims OTHOLIIEHUE
ANEKTPUYECKUX EMKOCTEN JIBYX
KOHJICHCATOPOB IO U3MEPEHHBIM
3HAYEHUSAM HaIPSOKEHUS HA HUX,
OLIEHUBATh A0COIIOTHBIE

Y OTHOCHUTEJIbHBIE TOTPEIIHOCTH
U3MEPSEMBIX BEIUYHH.
Hcnonvzoeamsb BOIBTMETP.
Pewamyo 3a1aun Ha coeMHEHNE

KOHACHCATOPOB

Onepuposamb NOHAMUAMU.
AIEKTPUYECKUH 3aps/l, DIICKTPUUECKOE
T0JIe, HAMPSKEHHOCTh U MOTEHIHAI
BJIEKTPUYECKOTO TOJIS, Pa3HOCTh
MOTEHINAJIOB U HANIPSIKCHUE,

OJIC ucrtouHmka Toka, KOHJIEHCaTOoD,

QJICKTPOCMKOCTE KOHACHCATOPA,
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KoHaeHcaTop. DI1eKTpOEeMKOCTb
KOHJICHCATOpa. DIEKTPUUECKOE
conpoTtuBieHue. 3akoH Oma

JUJIS1 TIOJTHOM (3aMKHYTOM )
DIIEKTPUIECCKOM TIEITH.
Konzaencarop B 11enu moCTOSTHHOTO

TOKa

ANEKTPUYECKOE CONTPOTUBIICHHUE.
Ymemsv popmynupoBats 3akoH Oma
JIJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1IeTIH, BBIYUCIIATh
3aps] KOHAeHcaTopa

0 €T0 AIEKTPOEMKOCTH

U HaIIPSHKEHUI0, COOMPATDH
AIEKTPUUYECKYIO 1IETIb.

IIpusooums npumepwvi NOBEACHUS
KOHJICHCATOpa, BKJIIIOYEHHOTO B IIETIh
MOCTOSIHHOT'O TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTEPE
3aBUCHUMOCTH CHJIbI TOKA OT BPEMEHU
MIpH pa3psiJiKe KOHAEHcaTopa

4yepes pe3nucTop.

Cmpoumb TpadviK 3aBUCUMOCTH CHJIBI
TOKa OT BPEMEHHU TIPU pa3psiIKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensimo paBUiIa NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Hccneoosams 3aBUCUMOCTE CHITBI TOKA
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3.2.

Onpenenenue
yAEITBHOTO

COIIPOTHUBJICHUSA

Cwuia Toka. Hanpsixenue. 3akoH
Oma 1151 ydacTka IEmH.

9H€KTpI/I‘ICCKOG COIIPOTUBJICHUC.

OT BPEMEHH TIPH pa3psaKe
KOHJICHCATOpa Yepe3 Pe3UCTOp

U UHMeEPNPemupo8ams 3Ty
3aBUCHUMOCTb.

Onpeodensims SNEKTPOEMKOCTh
KOHJIEHCATOPAa,

BbIpaXkas ee uepe3 yriioBou
K03(PUIIMEHT KacaTeIbHOMU K rpaguKy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJIEHCATOpa OT BPEMEHH,

OIICHUBATh a0COJIFOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTETMETP

U CEKyHJIOMeEp.

Ycemanasnuseams 63aumocessu.
Pewamy xauecTBeHHBIE 3a7aUn

0 KOHJIEHCATOpax, BKIIOYEHHBIX B LIEIb
MOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU.

CHJIa TOKa, HaMpsKeHHUE,

QJICKTPHUYICCKOC COIMPOTUBIICHUC,
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Marepuaa MpoBOJIOKH

(mpakTHKyM)

3aBUCUMOCTB COIIPOTUBIICHUS
OJTHOPOHOT'O MPOBOJAHUKA

OT €ro JUIMHBI U TUIOIIAAN
HOIIEPEYHOI0 CeYEHUs. Y IeIbHOE

COIIPOTUBJICHUC BCIICCTBA

yAEIbHOE CONTPOTUBIICHUE

BEIIECTBA.

Ymems hopmynupoBath 3akoH Oma
JUTSl Y9acTKa IIETIH, 3aIiChIBATh
dbopMyy TSl 3aBUCHMOCTH
COMPOTHUBJICHUS OJTHOPOHOTO
MIPOBOIHHKA OT €TO JITHHBI

¥ TJIOMIA/IH TIONIEPEYHOTO CCUSHUS,
coOUpaTh IEKTPUUECKYIO LIETIb.
IIpusooums npumepwvl BEIECTB

C Pa3JIUYHBIM YICIbHBIM
COTIPOTHUBIICHUEM.

Tpumensmov METOJ U3MEPCHHUSI

MaJTBIX JICKTPUUICCKUX
COITPOTHUBJICHU.

Hccnedosams 3aBUCUMOCTD
HaANPSOKEHUS MEXIY KOHIIAMHU OTpe3Ka
MIPOBOJIOKH OT JITMHBI 3TOTO OTPE3Ka
U UHMepNpemupo8ams pe3ynbTaThl
MPOBEJCHHBIX H3MEPECHUM, BEIYNCIISATh
AIEKTPUYECKOE COMPOTUBIICHUE OTPE3Ka

ITPOBOJIOKH 110 U3MCPCHHBIM 3HAYCHUSAM
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3.3.

N3mepenune
BOJIbT-aMIIEpHOU
XapaKTEPUCTUKU
[IOJIYIIPOBOXHUKOBOIO

nuona (MPaKTUKYM)

[TonynpoBoauuku. CoOCTBEHHAS
U TIpUMECHAasi TPOBOIUMOCTh
MOJTYTTPOBOTHUKOB.

CaoiicTBa p-n-nepexona.

ITomynpOBOIHUKOBBIN IUOL

CHUJIBI TOKA U HAMPSKECHUS.
Onpeodensams yaenbHOE COTPOTUBIICHUE
Marepualia MPOBOJIOKHU MO U3BECTHBIM
JUIMHE, TUAaMETPY U COMPOTUBIICHUIO,
OLICHUBATh a0COJIOTHYIO
Y OTHOCUTEJIbHYIO TOTPEIIHOCTh
YAEIBHOTO COMTPOTUBJICHUS.
Hcnonvzosams MyIbTUMETP B pEKAMaX
BOJIETMETPA U aMIIEPMETPA, JINHEHKY,
MHUKPOMETP.
Pewams 3anaun Ha 3akon Oma
JUJISl y4acTKa 1€ U Ha 3aBUCUMOCTD
CONPOTUBJICHUSI OTPE3Ka MPOBOJIOKU
OT €r0 XapaKTepUCTUK
Onepuposamsb NOHAMUAMU:
MOJTYTPOBOIHUK, COOCTBEHHAS
Y TIpUMECHAasi TPOBOAUMOCT,
P-N-miepexo1, MOIYIPOBOIHUKOBBIN
JTUO]I.
Ymems 0OBICHATH IPUPOTY
COOCTBEHHOMU Y IPUMECHOM
IIPOBOAMMOCTH, CBOKCTBA
p-N-nepexojia, NPUHIIUI 1CUCTBUS
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MOJIyITPOBOJJHUKOBOIO IMO/IA,
ero GyHKIIMOHUPOBAHUE

MIPY BKJITFOYCHUH B DJIEKTPUUYECKYIO TIETTh
MTOCTOSTHHOTO TOKa B TIPSIMOM

¥ B 00paTHOM HaIlpaBJIEHUU, COOUPATH
ANEKTPUUECKYIO 1IeTh, YNTATh
MapKHUPOBKY MOJIYITPOBOJHUKOBOTO
JTMOJ1A.

IIpusooums npumepwvl NCTIONB30BAHUS
MOJIYITPOBOJTHUKOBOTO JTMO/1a

B DJICKTPUYECKUX IIETISIX.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKQ, TEKYIIETO
4yepe3 MOoTyMPOBOAHUKOBBIN U0,

OT TMOIAHHOTO HA HETO HAMNPSKECHHUS.
Cmpoumbs S5KCIEPUMEHTAIILHO
BOJIT-aMIIEPHYIO XapaKTEPUCTHKY
(BAX) nosynnpoBOJHUKOBOTO IMOA
TIPH €r0 BKIIFOUYCHUH B DJICKTPUICCKYO
IETb TOCTOSTHHOTO TOKA B MPSMOM

¥ B OOpaTHOM HaIIPaBJICHUU.
Ipumensmo ipaBUIa TOCTPOCHUS

rpaduKoB 3aBUCUMOCTEN (PU3NUECKUX
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Hroro no pazgeny
OBUIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME

34

BEIIMYUH JPYT OT ApyTa.
HUccneoosams BAX

MOJTyITPOBOTHUKOBOTO THO/IA,
BKJIFOYCHHOTO B IIETIh IIOCTOSTHHOTO TOKA
B IIPSIMOM M B 0OpaTHOM HANpaBIICHUN
U UHMepPNPemuposamo

ATy 3aBUCUMOCTb.

Onpedensims 3NEKTPUIECKOE
COIPOTHUBIICHUE TIOIYITPOBOTHIUKOBOTO
JTMO/1a TIPU TAaHHOM 3HAYCHUU
HaIpsHKEHUS, OIICHUBAThH a0COIIOTHYIO
1 OTHOCHUTEIHHYIO TTOTPEITHOCTD

9TOM (HU3UICCKON BEIIMUUHBI.
HUcnonvzoeams BONBTMETP, aMIIEPMETD,
MEPEMEHHBIN PE3UCTOP, MAKETHYIO
1aTy, NOJYIPOBOJHUKOBBIN AHO/.
Pewams 3amaun Ha 1IENTN IOCTOSTHHOTO
TOKa MPH HAIMYUHU B HUX HJICATHHOTO

Juoaa
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11 KJIACC

HaumenoBanue
Ne KommuectBo
pa3aesnoB U TEM
/11 4acoB
y4eOHOro npeamera
Paznen 1. DaexkTrpoamnamuka
1.1. Onenka BETUYUHBI 2
TOPU30HTAJILHON
COCTAaBJISIOIIEN
MarHUTHOM UHAYKIINHU
MATHUTHOT'O MOJIA

3emuin (TPaKTUKYM)

[IporpammHoe copepkaHue

MarnautHoe nose. Bektop

MAarHATHOW HHAYKIUU. [ IpuHnmn

CYIICPIIO3UIHNN MAalrHUTHBIX MOJICH.

JIMHMY MarHUTHOW UHTYKIIHMH.
MarauTHOE noJie KaTylKu

C TOKOM

XapakTepUCTHUKA 1€ TETbHOCTH

o0ydJaronmxcs

Onepupoeamb norAmuAMU. MarHuTHOC

10Ji€, BEKTOP MarHUTHOW MHTYKIINH,
JIMHUM MarHUTHOW MHIYKIIHH.
Ymemwv GopMynupoBaTh MPUHITUIT
CyINEpIO3UIIMM MAarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHAYKIIUN
MarHUTHOTO TOJISI KATYIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUPOTHBIX
00BEKTOB M TEXHHYECKUX YCTPOICTB,
SIBJISIOIIHNXCS HCTOYHUKAMH
ITIOCTOSSHHOTO MAarHUTHOTO ITOJIS.
IIpumensame MPUHIIUT CYNIEPIIOZULINI
MarHuTHBIX ITOJICH.

Hccnedosams IpOCTPAaHCTBEHHYIO

OpUCHTAIWIO BEKTOpAa HHAYKIIUK
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MarHUTHOTO IOJIsI, CO3/JaBAEMOT0
Ha OCH COJICHOWJIA IIPH CYNEPHO3ULUU
MarHUTHOTO TOJIst 3eMJIM U MarHUTHOTO
MOJIS COJICHOU/IA, B 3aBUCUMOCTH

OT CHJIbI TOKA B BUTKAX COJICHOUAA

U UHmMepnpemuposams MOTyYEHHbIE
pE3yJIbTaTHI.

Onpedensims 1O pe3yJbTaTaM
IIPOBEICHHOIO 3KCIIEPUMEHTA MOAYJIb
TOPU30HTAIBHOM COCTABJISIONICH
BEKTOpA MarHUTHON MHIAYKIIUH
MarHUTHOTO MOJIsl 3€MJIU, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIEHYIO
MOTPEITHOCTh U3MEPEHHOM (PU3HUECKOM
BEJTUYUHBI.

Hcnonvzosams KOMIIac, COJIEHOU],
1ab0paTOPHBIN OJOK MUTAHUS,
TPAHCTIOPTHP.
Pewams 3anaun Ha npuMeHEHUE
MPUHIINATIA CYTIEPTIO3UIIUA MATHUTHBIX

moJieu
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1.2.

N3mepenune
3aBUCHUMOCTH BEJINYNHBI
MAarHATHOW MHIYKIUU
MarHuTHOTO I10JIS

MaramuTa OT paCCTOAHUA

(mpakTHKyM)

MarnautHoe nose. Bektop
MAarHUTHOM MHAYKIUHU. JIMHUM
MAarHUTHOM UHIAYKIIUU. MarHutHoe

I10JIC MOCTOAHHOI'O MarauTa

Onepuposams noHAMUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHON MHIYKIUH,
JMHUU MarHUTHOW WHIYKIUU.

Ymemwv n300paxaTth JUHUU UHTYKIIUU
MarHUTHOTO TOJIsl TOCTOSIHHOTO
MarHuTa, coouparhb
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepsvl TPUPOTHBIX
00BEKTOB M TEXHUYECKHUX YCTPOUCTB,
SIBJISIFOIIMXCSI HCTOUHUKAMMU
MOCTOSTHHOT'O MAarHUTHOTO TOJISL.
Ipumensamos cmapTPoH

C IPEyCTaHOBJIEHHBIM IPOTPAMMHbBIM
obecrieueHrneM JUIsl U3MEPEHUS
BEJTMYMHBI MATHUTHOTO TIOJISA, TIpaBUiIa
MOCTPOCHUS TpaPUKOB 3aBUCUMOCTEMN
(bU3UYECKUX BEJIMYMH APYT OT JApyra.
Hccnedosams 3aBUCUMOCTD BEJIIMUUHbI
MarHUTHOW UHTYKIIUA MarHUTHOTO
MOJIsI HOCTOSIHHOTO MarHuTa

Ha €ro MPOJI0JIbHON OCU CUMMETPUU

OT paCCTOAHUA MCXKIY HEHTPOM
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1.3.

HaGmroneuue
MArHUTHOTO

THCTEepe3uca

(IpaKTUKyM)

MarunutHoe noJie. Bektop
MAarHUTHOM MHAYKLIMUU. JIMHUU
MAarHMTHOM UHAYKIUU. MarHutHoe
I10JI€ KAaTYLIKH C IIOCTOSTHHBIM

TOKOM. MarduTHoOE 110J1e

MAarHuTa ¥ TOYKON U3MEPEHUN

U UHMepPnpemupo6ams IMOITYYCHHBIC
PE3yJIBTaTHI.

Cmpoumb S5KCIEPUMEHTAIBHO IpaduK
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHAYKIIUM MAarHUTHOTO OIS
OCTOSIHHOI'O MarHuTa

Ha €ro NPOJO0JIbHOM OCH CUMMETPUH
OT PacCTOSIHUA MEXAY LEHTPOM
MAarHuTa U TOYKOM N3MEPEHUN

(c yueTom aOCOJIFOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzosams UHIUHAPUYECKUM
IIOCTOSIHHBI MATrHUT, JINHEUKY.
Pewams 3anaun Ha IpUMEHEHNE
IPUHIMIA CYNEePIIO3UIIMH MAarHUTHBIX
IOJIEU

Onepuposamv nOHAMUAMU. MATHATHOE
1oJie, BEKTOP MarHUTHON MHIYKIUH,
JMHUU MarHUTHOW MHIYKIUH,
(eppomMarHeTuk, MarHUTHBIN

THCTEPE3UC.
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B BenecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n300paxxatb IMHUU UHIYKITUH
MarHUTHOTO TOJIS KaTYIIKA

C IOCTOSTHHBIM TOKOM, OOBSICHSITh
ABIIeHUs (heppoMarHeTu3Ma

Y MAarHUTHOTO TUCTEpE3Uca, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepst MaTEPUAIIOB,
obnagaronmx GpeppoMarHUTHHIMU
CBOMCTBaMH.

Ilpumensamos cMapTdoH

C IIPEAYCTaHOBJICHHBIM TPOTrPAMMHBIM
obecrieyeHuEeM JIJIsl UBMEPEHUs
BEJIMYMHBI MATHUTHOTO TTOJISA, TIPaBUJIa
MOCTPOEHUs TpadUKOB 3aBUCUMOCTEH
(u3nyeCcKuX BEIUYHMH JPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BEJTMUNHBI
MarHUTHOW WHIYKIIHMA MarHUTHOTO
1oJist BOJIM3H TOpIia KaTyIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (peppOMarHUTHBIN CEpACUHUK,

OT CHJIbI TPOTEKAIOIIET0 Yepe3 KaTyIIKy

TOKA U UHMepNnpemuposamas
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14

N3yuenue paboTsl
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIINHbI

(dactp 1) (mexumst)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HamIpaBJIEHUE U MOJYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHaAMO-MaIIuHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

NOJIyYE€HHBIE PE3YJIbTAThI
KaK HaOJIt0ICHUE MATHUTHOTO
rucTepesuca.

Cmpoumbs 3KCIEpUMEHTAIBHO rpaduk
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHAYKIMM MarHUTHOTO MOJISI KaTyIIKU
¢ (peppOMArHUTHBIM CEPACYHUKOM

OT CHJIBI IPOTEKAOLIETO YEPE3 KAaTYIIKY
TOKa (C y4eTOM a0COJIIOTHBIX
MOTPEIIHOCTEN N3MEPEHHBIX
(U3HYECKUX BEJIIMYMH).
Hcnonvzosams nabopaTOpHbIT
UCTOYHUK IMUTAHUS

Onepuposams nOHAMUAMU. CUA
Amrepa, 3JIEKTPOJIBUTATENb,
JMHAMO-MaIll1HAa.

Ymemw onpenensite MOAYJIb

Y HaIlpaBJICHUE CUIIBI AMIIEpA.

3Hamb UCTOPUIO U300PETEHUS
ANEKTPOABUTATEIS

Y COBEPIIEHCTBOBAHMS

€ro KOHCTPYKIIMH, YCTPOHCTBO
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1.5.

N3yuenue paboOThHI
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIINHbI

(uacThb 2) (IPaKTHKYM)

[TocTostHHBIN TOK, cHla AMIiepa
(ee HampaBlieHUE U MOJYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHaAMO-MaIIuHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

Y IPUHLIAII JENCTBUSA
AIEKTPOJABUTATEIS IOCTOSHHOTO TOKA
Y TMHAMO-MAIlWHBI.

IIpuooums npumepsl IPUMEHEHUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TUHAMO-MaIlIAHBI.

Onpedensime HaTIpaBICHUE BPAIICHUS

SKOPA SJICKTPOABUT ATCIIA ITPU 3a/ITaHHOM

HaIpaBJICHUHU IPOTEKAHUS
3JIEKTPUUYECKOTO TOKAa B OOMOTKaX
CTaHUHBI.

Pewams 3anaun 0 31€KTpOIBUTATENIEC
IIOCTOSTHHOTO TOKA M IMHAMO-MaIlIMHE
Onepuposams nousamusamu. cuna
Amriepa, 3JIEKTpOABUraTeNb, JUHAMO-
MaIIuHa.

Ymemw onpenensaite MOAYJIb

Y HampaBJIeHUE CUJIbI AMIiepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvi IPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOSAHHOI'O TOKA
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Hroro no pazgeny

10

Y TMHAMO-MalINHBI.
IIpumensims TEOPETUUECKUE CBEJICHUS
00 3JeKTpOIBUraTes e MOCTOSHHOTO
TOKA U O JUHAMO-MAIIINHE

JUTs1 OOBSCHEHHS IPOBOJUMOTO
AKCIIEPUMEHTA.

Hccneoosams 1Be 3aBUCUMOCTH:

1) cunbl TOKa, BEIpaOATHIBAEMOM
TE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CHWJIBL, IPUJIOKEHHOTO K €r0 Baily;

2) BEJIMYHMHBI HAIIPSDKEHUS, TIOAAHHOTO
Ha JIEKTPOJBUTATEIb,

OT YaCTOTHI €0 BPalCHMSI

Y MEXAHWYECKOW HArpy3KH €ro Baja

U UHmMepnpemupoeams IOTyYEHHBIE
PE3yJIbTaTHI.

Hcnonvzoeams d3IEKTPOMOTOD,
71a00paTOPHBII UICTOYHUK MUTAHMUS,

peocTar, MyJIbTUMETP
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Pa3nen 2. Kosie0aHus 1 BOJIHBI.

2.1.

N3ydenue 3aBHCUMOCTH
nepuoja KojaeoaHum
JINHENKU

Ha HUWIMHAPUYECKON
MMOBEPXHOCTHU

OT pajJuyca ee

KPUBU3HBI (IPAKTUKYM)

["apMonnyeckue Koie0aHusl.

HMx kmHEeMaTHueckoe,
JTMHAMHYECKOE U YHEPTETHIECKOE
omucanue. [lepuon u gacrora
konedanuil. [leproa ManbIx
CBOOOHBIX KOJIeOaHU

MAaTCMATHYCCKOI'O MasATHHKaA

Onepuposams NOHAMUAMU.
rapMOHHUYECKHE KoJieOaHus,

MEPUOJ ¥ YACTOTa KOJICOaHUIA.

Ymems 3anuchIBaThH

Y HHTEPIIPETUPOBATH YPaBHCHUE
rapMOHUYECKUX KOJIeOaHU M, IPUMEHSTh
3aKOH COXPAHCHUS YHEPTUU

LTS KOJIeOaTEeNbHBIX MPOLIECCOB,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY, OOBSCHSITH POJIb MaJIOCTH
aAMIUTUTYIbI KOJIEOAHUH.

1Ipusooums npumepwvl K0ae0ATEIBHBIX
IPOLIECCOB.

Dopmynuposams TUMOTE3Y O XapaKTepe
3aBHCHMOCTH TIepH0JIa KOJIeOaHi
JIMHEVKH Ha HAJIUHAPUYECKOU
MOBEPXHOCTH OT PaInyca €€ KPUBU3HBI.
Hccnedosams 3aBUCUMOCTH TIEpHOAA
KOJIeOaHMI THHEHKH

Ha [MWJIMHIPUIECKOHN MTOBEPXHOCTH

OT pajuyca ee KpUBU3HBI
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2.2.

N3yueHune 3aBUCUMOCTH

aMIUTATYIbI KOJIeOaHU!

[Mapmonnyeckue koneOaHusl.

AMIUTYy 13, IEPUOJ U YacToTa

U UHMepnpemuposams MOITYYEHHYIO
3aBUCUMOCT.

Cmpoumb rpadvK 3aBUCUMOCTH
nepuoja KojaeoaHu TMHEHKU

Ha [WIAHIPUYECKON TOBEPXHOCTH

OT paJinyca €€ KpUBU3HBI

U JINHEAPU30BbIBATH 3TY 3aBUCUMOCTD
(c yueTom aOCOJIIOTHBIX TOTPEITHOCTEN
U3MepsAeMbIX (U3MYECKUX BEJIIMUUH).
llpumensameo nipaBUIIa MOCTPOEHUS
rpadUKOB 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYUH JIPYT OT JApyTa.
Hcnonvszoeams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEXKy KHHEMaTUYECKUM,
JTUHAMUYECKUM U SHEPTE€TUYECKUM
OTNMCAaHUEM TaPMOHUYECKUX
KOJIe0aHuH.

Pewams 3anaum Ha TApMOHUYECKHE
KoJIe0aHus

Onepuposams NOHAMUAMU.:

rapMOHUYECKHE KOIeOaHus,
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IMPY>KUHHOT'O MasATHUKA
OT BpCMCHHU

(TIpaKkTUKyM)

KOJIEOaHWH.
[TonsATHE 0 3aTyXarOMMX

KOJICOAHUSX.

aMIUIUTY/1a, IEPUOJ U YaCcTOTa
KoJieOaHUi, 3aTyXaHue KoJeOaHuil.
Ymems 00BACHATH 3aTyXaromue
KOJIe0aTeNbHbIE MTPOLIECCHI C MO3UITUIMA
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEpruu, coONpaTh
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY.
1Ipusooums npumepol 3aTyXarOIIX
KOJIe0ATEJIbHBIX TPOLIECCOB.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTUTYbI KOJIeOaHU
PYKUHHOTO MasTHAKA OT BPEMEHU
IPY HATMYIUH 3aTyXaHHUS.

Cmpoumbs rpaduk 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTyXalOIMNUX KOJIeOaHmit
MasiTHUKa BPEMEHU U JINHEAPU30BhIBATh
ATy 3aBUCUMOCTH (C yUETOM
aOCOJIIOTHBIX MOTPEIIHOCTEH
U3MEPSAEMbBIX (PU3MUECKUX BEJTUYNH).
IIpumensims ipaBuUIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH APYT OT ApyTa.
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2.3.

N3mepenne akTHBHOTO
U PEAaKTUBHOI'O
COITPOTHUBJICHUM
KaTyLIKA
UHIYKTUBHOCTH

(IpakTUKyM)

IlepemeHHBIN TOK. AMIUIMTYTHOE U
NENCTBYIOIEE 3HAYEHNE CUIIBI TOKA
U HanpsbkeHnsi. CHHYCOMaabHbIN
IIEpEeMEHHBIN TOK. Pesucrop,
KOHJIEHCATOp U KaTylIKa
WHYKTUBHOCTH B LIETIH
CHHYCOUJAIBHOTO IIEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ ¥l MHAYKTHBHOE)

COMPOTHBIICHUE

Hccneoosams 3aBUCUMOCTD aMIUTUTYIbI
3aTyXaronmx Kojie0aHuH MasTHUKA

OT BPEMEHU U UHMEPNPemupo8ams

3Ty 3aBUCUMOCTb.

Hcnonvszoeams TMHENKY U CEKYHIOMED
Onepuposams NOHAMUAMU:
TIEPEMEHHBIA TOK, aMILTATYTHOE

U JICHCTBYIOIIEE 3HAUCHHUE CHUITBI TOKA

Y HaIPsDKCHISI, CHHYCOUTQTBHBIN
NEePEeMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE ¥ MHYKTUBHOE
COTIPOTHBIICHHE.

Ymems 00BSACHATH IOBEIECHUE
pe3ncTopa, KOHICHCATOpa W KaTyIIKH
WHIYKTUBHOCTH, BKJIFOUEHHBIX B 11€TTb
CHUHYCOUJIAJILHOTO IEPEMEHHOTO TOKA,
cOOUPATh DJIEKTPUUECKYIO LIETh
(mocneaoBaTeNbHO COCAUHECHHBIC
PE3HUCTOP U KaTyIIKa WHIYKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
IIpugooums npumepsvt NPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX
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MIEPEMEHHOT0 TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCHUMOCTH aMIUIUTY Ibl HANIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI 110/1aBAEMOTO
Ha BXO/I IIEMK IEPEMEHHOTO
HaIPSHKEHUS TOCTOSIHHOM aMILTUTYIbl.
Cmpoumbs rpaduk 3aBUCUMOCTHU
aMIUTATYbl HANPSHDKEHUS. HA PE3UCTOPE
OT YaCTOThI I10JIaBAEMOT0O Ha BXOJI LIETIH
MIEPEMEHHOTO HANPSHKEHUS TOCTOSIHHOM
aAMIUTATYBI (C YI4ETOM aOCOJIFOTHBIX
MIOIPEITHOCTEN U3MEPSIEMBIX
(bU3MUEeCKUX BEIIMYUH).

IIpumensams ipaBUIIa MOCTPOEHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYWH JIPYT OT JApyTa.

Hccnedosams 3aBUCUMOCTD aMILTUATY b
HaIpPSHKEHUS HAa PE3UCTOPE OT YaCTOTHI
OAaBaeMOro Ha BXOJ LIEMHU
MIEPEMEHHOTO HAMPSHKEHUS TOCTOSTHHOM
aAMIUTATYbI U UHMEPNPEemupos8ams

IIOJIyYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bsenenue
B OKCIIEPUMEHTAIBHYIO

aKyCTHUKY (JIEKI[US)

MexaHuvecKue BOJHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
U TIpOJ0JIbHBIE BOJIHEL. [lepuon,
4acTOTa, CKOPOCTh
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHue, npeaomMiIeHueE,
UHTEpPEpEeHLMS U AUPpaKIus
BOJIH. 3BYK KaK MEXaHH4ecKas
BoJiHAa. CKOpOCTH 3BYKA.
I'pomkocTs 3Byka. BeicoTa TOHA.

Ob6epronbl. TemOp 3ByKa

Onpedensimb aKTUBHOE CONPOTUBIICHUE
KaTYIIKA WHIYKTUBHOCTHU

(110 HU3KOYACTOTHOM 00J1acTH rpaduka)
Y UHAYKTHBHOCTH KaTYyIIKH

(10 BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonv3o6ams reHEPATOP HUZKOU
4acTOThI, OCLHMILIOrpad UM BOJIBTMETP
NEPEMEHHOTO HAMIPSKEHMUSL.

Pewamy 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPaMHU, KOHJIEHCATOpaMHU
U KaTyIIKaMy WHIYKTUBHOCTH
Onepuposams NOHAMUAMU:
MEXaHWYEeCKasl BOJIHA, TIEPUO/I,
4acToTa, CKOPOCTh PaCIpOCTPAHEHUS

W JJIMHA BOJIHBI, OTPAXXEHUE,
nperoMiieHue, nHTep(epeHIus

U TudpaKIus BOJIHBI, 3BYK, CKOPOCTH,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOD 3BYyKa.

Ymemwb 0OBSACHATH pa3inuune Mexay
MIOTIEPEYHBIMH U TTPOJOTLHBIMU

BOJIHAMMU.
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3name GOpMyIIbI, CBSI3BIBAIOIINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, IPOCTENUIINE METO B
VICCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
lIpusooums npumepol 3ByKOB pa3HOU
IPOMKOCTH, BBICOTHI TOHA U TEMODA,
SABJICHUM OTpa)KeHHUsI, IPEIOMIICHUS,
UHTEPPEPEHIINH U TU(DPAKIIIN BOTHBI.
Onpeoensamp Ha CIIyX 3BYKH BBICOKUX
Y HU3KHUX YacCTOT, TOHAJIbHBIC 3BYKU
Y IIyMBI.

Pewamo 3aJa4M O 3BYKOBBIX BOJIHAX

2.4.2. OcmwinorpaMmma 1 ITepuon, yactora, CKOPOCTh Onepuposams NOHAMUAMU. BBICOTA
Y CIIEKTP TJIACHBIX pacnpoCTpaHEHUs U JJIMHA BOJHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIEKTP
3BYKOB (TIPAKTUKYM) CxopocTs 3ByKa. [ pOMKOCTB 3ByKa. = 3ByKa, OCIUJIIOTpaMMa.
Bricora Tona. O6epronsl. TemOp Ymems 00bSCHATD, Kakast UH(OpMAaIUs
3ByKa. CHIeKTp 3ByKa COJIEP’KUTCS B OCLUIUIOTpaMMe,

a Kakasl B CIIEKTpe, COOUpaTh
JKCIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooumys npumepsl IPUPOIHBIX
IPOLIECCOB U TEXHUYECKUX YCTPOUCTB,

KOTOPbIE TEHEPUPYIOT TOHATILHBIE
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3BYKHU U IIIYMBbI, UX OCIHIMJLIOTPAMM

U CIIEKTPOB.

Ilpumensimo 1J14 OMYy4ECHUS
OCLIJIJIOTPAaMM H CIIEKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMITBIOTEP

C MUKPO(QOHOM MM CMapTHOH

C IPEAyCTaHOBJIEHHBIM POrPAMMHBIM
00€eCIIeYeHHEM.

Dopmynuposams TUIOTE3Y O XapaKTepe
OCIIJIJIOTPAaMM U CHIEKTPOB PA3THYHBIX
3BYKOB.

Hccnedosams ocIMILIOIpPaMMBI

Y CIIEKTPBbI PA3JIMYHBIX ITACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHmMepnpPemupo8ams 3T
OCLIMJIJIOTPAMMBbI U CIIEKTPHI.
Onpedensims 10 OCITUILTIOTpaMMaM

Y CIIEKTPaM aMILIUTY/ bl 3BYKOBBIX
BOJIH, YaCTOTHI KX TOHOB U OOEPTOHOB,
OLICHUBATh a0COJIOTHBIE

Y OTHOCHUTEJIbHBIE TOTPEUTHOCTH

N3MCPCHHBIX (1)I/ISI/I‘ICCKI/IX BCIINYHH.
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2.5.1. Crosuve MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuass mexaHnyeckast BOJHa
KaK CyMMa JIBYX BOJIH, Oerynmx

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusaX. [lonepeunsie

Y TIPOJIOJIBHBIE CTOSIYME BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnpocTpaHeHus U JUIMHA CTOSYEn
BOJIHBL. ¥Y3JIbl U IIyYHOCTH.
BimsiHue rpanun oqTHOMEPHOM
cpeabl Ha PopMHUPOBAHUE CTOSUUX
BOJIH. P€30HAaTOpBI C OTKPBHITBIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Yemanasnusamo 63aumoceasu
MEK]Ty TPOMKOCTBIO 3ByKa U BUJIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYyKa) ¥ BUJIOM
CIIEKTpa

Onepuposams noHamusAMuY. CTOSTHAS
BOJIHA, Y3€J U TyYHOCTh CTOSTYEN
BOJIHBI, OCHOBHOW TOH M 00EPTOH
CTOSYEN 3ByKOBOU BOJIHBI.

Ymemsv 00OBACHATH yCHOBUS
00pa30BaHUsI CTOSTYUX 3BYKOBBIX BOJTH
B PA3JIMUHBIX PE30HATOPAX, MPUHLIHI
JEUCTBUS KAMEPTOHA.

3Hamb BUIBI TPAHUYHBIX YCIOBUH,
dbopMyIy, CBSI3BIBAIOIILYIO YACTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUIMHOM PE30HATOPa U CKOPOCTHIO
3BYyKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocreiimue 3agaun

0 CTOAYHUX 3BYKOBBIX BOJIHAX
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2.5.2 V3yyeHue criekTpa
3BYKa JINHEHHOTO

pe3oHaTopa

(mpakTHKyM)

OCHOBHOI1 TOH 1 00€PTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams noHAMUAMU. OCHOBHOU
TOH U 00EPTOHBI CTOSTYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKA.

Ymemwv 0OBACHATH, Kakas HHGOPMAIIUS
COJIEP/KUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaQHOBKY.

1Ipusooums npumepsbr TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensime 1151 NOTYYEHUS 3BYKOB
CaMOJICJIbHBIN AKYCTUYECKUM PE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOTHEHHYIO
BOJIOM), a JIJIsl TTOJTyYEHHUsI CIIEKTPOB
3BYKOB — MIEPCOHAIBLHBIA KOMIBIOTEP

C MUKPO(OHOM UM cMapTHOH

C TIPEyCTaHOBJICHHBIM TPOTPAMMHBIM
00ecIeYeHUEM.

Dopmynupoeams TUIOTE3Y O XapaKTEpe
3aBHCHUMOCTEHN 4aCTOThI OCHOBHOTO
TOHA U MEPBOro 00epTOHA 3BYKOBOM
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoumb nTMHEaprU30BaHHbIE TpaduKu
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3AYIIIHOTO CTOJI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
MOTPENIHOCTEN U3MEPSIEMBIX
(U3UYECKUX BEJIMYHH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyTa.
Hccneoosams rpaduiku 3aBUCUMOCTEN
4acTOThl OCHOBHOTO TOHA U NEPBOTO
00epToHa 3ByKOBOW BOJHBI OT BHICOTHI
BO3/IYIIIHOTO CTOJI0A B TPOOUpPKE

U UHmMepnpemuposams 3TU rpaduKH.
Onpeodensamsb CKOPOCTb 3BYKa B BO3TyXe
1o rpaduKaM 3aBUCUMOCTEN YaCTOTHI
OCHOBHOTO TOHA M MEPBOTO 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B TpOoOUpKeE,
OLICHHUBATh A0COJIOTHYIO

Y OTHOCHUTENBHYIO MOTPEIIHOCTD

U3MEPEHHON (PU3NUYECKON BEIIMINHBI
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2.6.1.

N3mepenne nokasarens
IPEITOMIICHUS
IUIOCKONIapAJUIETIbHON

IJIACTUHBI (TPAKTUKYM )

JIyu cBeta. OTpakeHUE CBETA.
3aKOHBI OTPAKEHHUS CBETA.
[Ipenominenue cBera. 3aKOHbBI
npeaoMiIeHus cBeTa. AOCOTIOTHBIN
MIOKa3aTellb MPETOMIICHUS.
OTHOCHTENBHBIN [TOKA3aTENb

IIPCIIOMJICHUA

Onepuposams nouamusmu: JIyd CBETa,
OTPAKEHUE CBETA, IIPEJIOMIICHUE CBETA,
a0COJIFOTHBIN U OTHOCUTEIbHBIN
MOKa3aTelb MPEIOMIICHUSI.

Ymems hopMyaupoBaTh 3aKOHBI
OTPAKEHUS CBETA, 3AKOHBI
IPEJIOMJICHUS CBETa, COOMpaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
1Ipusooums npumepvl ONTUIECKUX
SBJICHH, B KOTOPBIX HAOJIFOIAI0TCS
SIBJICHUSI OTPAYKECHUSI U IPEIIOMIICHUS
CBETA.

lIpumensamo 3aKOHBI MPEITIOMIICHUS
CBETA.

Cmpoums X011 Ty4dent

IIpU MIPEJIOMIICHUU CBETA

Ha MTOBEPXHOCTH.

Hccnedosams n3MeHeHNE
HaIpaBJICHUS JTy4a CBETA, NaJal0IIero
Ha OOKOBYIO MOBEPXHOCTh
TUIOCKOIApayIEIbHOM TUIACTUHBI,

B 3aBUCUMOCTH OT yTJla IaJACHUSA
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2.6.2 V3mepenwue mokasarems
MPETIOMIICHUS TIPU3MBI
0 MUHIMAJILHOMY YTITy
OTKJIOHEHHMS JTa3€PHOTO

ayda (MpakKTUKyM)

[Ipenomiienue cBeTa. 3aKOHBI
peIoMIICHHS CBeTa. AOCOTIOTHBIN
MOKa3aTellb MPETOMIICHUS.
OTHOCHUTENBHBIN IT0KA3aTENb
npenomiienus. [lpuzma.

[Ipenomnsromumii yro npu3msl

U UHmMepnpemuposams OJTy4YCHHbIE
pE3yJIbTATHI.

Onpedensims MOKa3aTeNb MIPEIOMICHUS
Marepuaia IoCKonapamuieIbHON
IUTACTUHBI, OLICHUBATH A0COTIOTHYIO

Y OTHOCUTENBHYIO MOTPEIIHOCTh
U3MEPEHHOMN (PU3NUECKOMN BEIMUHHBI.
Hcnonvszoeams na3epHyIO yKa3Ky,
JIMHENKY.

Pewams 3anaun Ha peIOMIIEHUE CBETA
Onepuposamsb NOHAMUAMU:
MPEJIOMIICHHUE CBETa, aOCOJIFOTHBIHN

Y OTHOCHUTEBHBIN MMOKA3aTEeIb
MPEJIOMIICHUS, TPETOMIISIIOILIAN YTOJ
MIPU3MBL.

Ymemw paccUMTBIBATH MUHUMAJIBHBIN
YTOJl OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN MPU3MOi1, COOMPATH
AKCIEPUMEHTAIIBHYIO YCTAaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

IMPCIOMJBIOIIC ITPU3MBI.
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IIpumenamo 3aKOHBI IPEIIOMIICHUS
CBETA.

Cmpoums X011 JIydel B TPEYTrOJIbHOU
PaBHOCTOPOHHEH MPU3ME B CIIydae
IPOU3BOJIBHOTO HAIIPABJICHUS MTa/ICHUS
Jy4a ¥ B CIy4yae MUHUMAJBLHOTO yria
OTKJIOHEHHUSI JTyya.

Hccneoosams 3aBUCUMOCTD yTiia
OTKJIOHEHHUSI JTy4ya TPEyroJbHON
PaBHOCTOPOHHEN MTPU3MOMN

OT HaIpaBJICHUS MAAAIOIIETO JTyda

U UHMepnpemuposams MOTyYEHHbIE
pe3yJIbTAaTHI.

Onpedensims 10 TIOTYYEHHOMY
3HAYEHUIO0 MUHUMAJIBHOTO YTJIa
OTKJIOHEHHUSI JTy4da TPEyroJIbHON
PaBHOCTOPOHHEH IPU3MOI TOKA3aTeNh
IPEJIOMJICHUST MaTepHalia MIPU3MBI,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCHUTEJIbHYIO MOTPEIIHOCTD
U3MEpeHHOH (pr3ndecKoit

BCJIIMYHMHBI.
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2.7.1.

[Tpumenenue ¢ dexra
TIOJTHOTO BHYTPEHHETO
OTpaKECHUS

B U3MEPEHUSAX (JICKITHS)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN YOI MOJHOTO

BHYTPCHHCTO OTPAKCHHUA

Hcnonvszoeams Ipu3my, Ta3€pHYIO
YKa3Ky, TPAHCIIOPTHP.

Pewams 3agaun o NpeoMIIEHUN JTydeil
B IIPU3MaX

Onepuposams NOHAMUAMU: TIOJTHOE
BHYTPEHHEE OTPAXKEHUE, IPENEIIBbHBII
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymems hopmynupoBath ycioBue
BO3HHKHOBEHUS II0JJHOTO BHYTPEHHETO
OTpaKeHHS.

3namob GopMyITy, CBSI3BIBAIOIILYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPAKEHUS

¢ a0COIOTHBIMU [TOKA3aTESIMU
IIPEJIOMIIEHUS CPEI.

IIpusooums npumepvi TPUPOTHBIX
SBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOAeTCs
(mpuMeHseTCs1) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPaKEHHUSI.

Pewams 3agaun Ha NOJHOE BHYTPEHHEE

OTpakeHUe

87



2.7.2. W3mepenue nokasarens
MPETIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJI0IeHUs yIiia
MOJTHOTO BHYTPEHHETO

OTpaXXCHUS

(mpakTHKyM)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YyToJ OJIHOTO

BHYTPCHHCTO OTPAKCHUA

Onepuposams NOHAMUAMU:
peJIoMJICHUE CBETa, A0COIIOTHBIN

Y OTHOCHUTEJIbHBIN MMOKa3aTeNb
IPEIOMIIEHUS, TPETIOMIISIFOLIUHI YT O
IIPU3MBI, IOJTHOE BHYTPEHHEE
OTpa)kK€HUe, MPEAEIIbHBIN YT OJI IOJIHOTO
BHYTPEHHETO OTPaKCHUS.

Ymems paccunThIBaTh YO MOJHOTO
BHYTPEHHET0 OTPa)KE€HUs1, COOUpPATh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY.
IIpusooums npumepst ONTUIECKUX
puOOpOB, B KOTOPHIX TPUMEHSIOTCS
IPEJIOMIISIOIIUE TIPU3MBI

Y UCTIOJBb3YETCS SBJICHHUE OJIHOTO
BHYTPEHHETO OTPaKEHMUS.

Cmpoumbs X0 JTyda B TPEYTOJIbHOM
IpU3ME C y4€TOM BO3MOKHOI'O TTOJIHOTO
BHYTPEHHETO OTPaXEHUS JIyyda.
llpumenams 3aKOHBI TPEITOMIICHUS
CBETAa.

Hccneoosams ycnoBus, pyu KOTOPBIX
MO>KHO HaOJII0/1aTh TIOJIHOE BHYTPEHHEE
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2.8.

[IpoBepka popmyisl
TOHKOM JIMH3BI

C IOMOIIBIO METOAa
apajuiakca,
MPUMEHEHHOTO

JJIs1 OIIPCACIICHUS

CoOwupatomiue uH3bl. TOHKas

nvH3a. PDOKYCHOE PaCCTOSTHUE

1 ONTUYECKAas CHUJIa TOHKOM JIUH3HI.

3aBUCUMOCTH (POKYCHOTO
pPacCTOsIHUSI TOHKOU cpeprueckon

JIMH3BI OT €€ I'COMCTPUHN

OTpa)K€HUE Jy4a, UIYIIEro
B TPEYTOJIBHOU IIPU3ME

U UHMepNpemuposams MOTyYECHHBIC
pE3yJIbTaTHI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTepuaia MpU3Mbl 10 U3MEPEHHBIM
napameTpam, Mpu KOTOPHIX HAYMHAET
Ha0JII0JaThCs MTOJTHOE BHYTPEHHEE
OTpa)kK€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HH3HIECKOM
BEJIMUMHBI.

Hcnonvzoeams IpU3My, JTa3€PHYIO
YKa3Ky, TUHEUKY.

Pewams 3ana4n 0 MOJIHOM BHYTPEHHEM
OTPaXCHHHU JIy4ed B PU3MaX
Onepuposams nOHAMUAMU: JTAH3A,
TOHKasl JIMH3a, COOMparoias JINH3a,
rilaBHas ¥ T0OOYHas ONTUYECKas OCh,
doxyc, poxycHOE paccTosHUE,
dbokasbHas MIOCKOCTh, ONTHYECKAs

Cujia, IornepeyYHoOC yBCINICHNUC,
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MTOJIOKCHHUSI
U300paKECHHS

(TIpaKkTUKyM)

Y OTHOCUTEJIBHOTO IOKAa3aTelIs
npenomienust. Dopmyia TOHKON
JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE

nuH30M. [Tapamtakc

napasiakc.

Ymemsv 00BACHITH CyITHOCTB
napasurakca, 3aluchbiBaTh Gopmyay,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOTO pacCTOSIHHSI TOHKOM
cheprudecKoit TMH3BI OT €€ TEOMETPHH
¥ OTHOCHUTEIHLHOTO MOKa3aTems
PEJIOMJICHUS, a TaKkKe GOPMYITy
TOHKOM JIMH3BI, COOUPATH
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepsi apajiakca,
OTNITHYECKHUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMPAFOIIIHE JINH3HI.
Ipumenamo GopmMyny TOHKOH JTHH3BIL.
Cmpoums X0 pa3InuHbIX JTy4yen

B TOHKOI coOMparomiei JnH3e.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus dQeKTa napamiakca
JUTSI OTIPEICIICHUS TTOJI0KEHUS
n300paXeHrss UICTOYHHKA CBETA

C MaJIol CBETUMOCTBIO, TIOJTYYEHHOTO

C MOMOIIBbIO COOUPAIOIIIEH JTNH3BI
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2.9.

N3mepenue GpokycHOro
pacCTOSHHS

pacCenBarOIIEH JIMH3bI

(IpaKTUKyM)

PacceuBaromue 1MH3bIL.

Tonkas nmuna3a. DokycHOE
pPacCTOSTHUE U ONTUYECKasl CUia
TOHKOM JINH3bI. DOpMyJ1a TOHKOU
JIMH3BI.

Xox y4da, TpOLIEIIEero JUH3Y
I10/] IPOU3BOJIBHBIM YIJIOM

K €€ IJTAaBHOU ONITUYECKOU OCH.

U uHmepnpemupo8amsy MOJTy4YECHHbIE
pe3yabTaThlI.

Onpeoenams HOKYCHOE pacCTOSHUE
cobuparoiei TMH3bl Ha OCHOBaHUU
pEe3yJbTAaTOB 3KCIIEPUMEHTOB

10 HaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOUEYHOTO UICTOYHUKA
CBETa, OIICHUBATh A0COJIOTHYIO

U OTHOCUTEIBHYIO MOTPEIIHOCTh
U3MEPEHHON (PU3NUECKON BEIMUHHBI.
Hcnonvzoeams cOOMPAIOIILYIO TUH3Y,
ONTHYECKYIO CKaMBIO.

Pewams 3anaum Ha TOHKHE
cOOMpArOIIUE JINH3bI

Onepuposams noOHAMUAMU: JTAH3A,
TOHKasl JIMH3a, paccerBarolas JIMH3a,
MHUMBIN UICTOYHUK CBETa, MHIMOC
U300paKeHHeE.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS Cydas pacCeUBaroIIEH
JIUH3BI, COOMPATh IKCIIEPUMEHTAIBHYIO

YCTAHOBKY, I1OJIY4AaTb I[GI\/'ICTBI/ITGJIBHOG
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[TocTpoeHne M300pakeHUI TOUKH
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeUBAIOIIUX JIUH3AX

U UX CUCTEMaAxX

M300pAKEHHE B PACCEUBAIOIIEH JIMH3E
MyTEM CO3JIaHHSI C TTIOMOIIIbIO
cobuparomiei TMH3bI MHUMOTO
VCTOYHUKA JIJI1 PACCEUBAIOIIEH JIMH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBaroIIKe JTUH3bI U CUCTEMBI JINH3.
Ipumensmos HoOpMyITy TOHKOU JTUH3BI
Clly4as pacCeuBaroNUICHl JIMH3HI.
Cmpoums X011 pa3InYHbIX JTy4yen

B TOHKOM PacCEMBAIOLLIEH JIMH3E,
M300paXeHue TOUKHU U OTpe3Ka MPSIMOM
B COOMPAIOIINUX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEeMaXx.

Hccneoosams xop tydeit

4yepe3 pacCenBaIOIyIO JIMH3Y,

a TaK)Ke B CUCTEME, COCTOSIICH

13 coOMparolel U paccenBaroIICH JTUH3
IPU UX PA3TUMYHOM B3aUMHOM
PACIIOJIOKEHUH U UHIMEPNPEMUPOBATND
MOJTyYEHHBIE PE3YIIbTATHI.

Onpeoenamsb GOKYCHOE pacCTOSIHUE
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2.10 Omnpenenenue AJIUHBI
BOJIHBI JIA3€PHOTO
U3JTyYEHUS C TTIOMOIIIBIO
cxeMsl FOnTa

(MpakTHKyM)

Nurepdepenuus ceera.
KorepeHTHBIC HCTOUYHUKH.
VcinoBusa HaOIIOIEHUS
MaKCHMyMOB 1 MUHUMYMOB

B MHTEp(PEepEHIMOHHOM KapTUHE

OT ABYX KOI'CPCHTHBIX HCTOYHUKOB.

paccenBarolIei INH3bl HA OCHOBAHUU
pEe3yJIbTAaTOB SKCIIEPUMEHTOB T10:

1) HAOIIOACHHIO ACHCTBUTEILHOTO
U300paKEHHUSI, TaBAEMOIO
paccenBaroIIeil TUH30M;

2) HaOJIFOICHUIO PACXOSIIETOCS
CBETOBOTO ITy4Ka, 00pa30BaHHOTO
pacceuBarollei JIMH301; OLIEHUBATH
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HNOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJIMYMHBI.

Hcnonvzosams coOUparoIIyro

Y PaCCEUBAIOIIYIO JIMH3Y, ONTUYECKYIO
CKaMBIO.

Pewams 3anaum Ha TOHKHUE
paccenBaroIINe JIMH3BI

Onepuposams NOHAMUAMU.:
uHTephEepeHITHs, UHTEPPEPECHITMOHHAS
KapTUHA, KOTEPEHTHBIC UCTOYHUKH,
UHTEpPEPEHIIMOHHAS CXeMa, CXemMa
FOnra.

Ymemw 3anucpIBaTh yCI0BuUs
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[IprmMepsbl KJIacCUYECKUX

MHTEPPEPEHIUOHHBIX CXEM

HAOJIIOICHHS] MAKCUMYMOB

Y MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX KOT€PEHTHBIX
HUCTOYHHUKOB, COOUPATh
JKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpugooumys npumepsl TPUPOTHBIX
SIBJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOII01aeTCs
(mpuMeHsIeTCs) SIBICHUE
uHTepPepeHIun.

IIpumensime ycinoBUs HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTUHE.
Cmpoumb X0 «JIy4ei» U MOKA3bIBaTh
Ha HEW Pa3HOCTh Xo/4a

B uHTEep(epeHmonHoi cxeme FOnra.
Dopmyaupoeams TUTIOTE3Y O BUJIE
UHTep(HEepPEHIIMOHHON KapTUHBI

IPU PA3TMYHBIX T€OMETPUUECKUX
napameTrpax cxembl FOHra.

Hccneoosams naTEpHEPEHITMOHHYIO
KapTUHY TIPU HAOTIOCHUH
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Hroro no pazgeny

Pa3znen 3. KBanroBas ¢pusuka.

3.1

N3yuenue criekrpa
CBETA PA3IUYHBIX
HMCTOYHHUKOB

C TIOMOIIBIO
IUPPaKIMOHHOM

peneTku (MIPaKTUKYM )

19

Hudpakuus cera.
JudpakunonHas pemerka.
VcinoBue HaOI0IeHUS TTIaBHBIX
MaKCHUMYMOB TP TTaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

UHTEP(EPEHIINH C TOMOIIBIO CXEMBbI
FOura u unmepnpemuposams
MOJTy4YEHHBIEC PE3yIbTATHI.

Onpeoensme IMHY BOJIHBI CBETA

10 pe3yJibTaTaM HaOJI0ICHUS
UHTEP(HEPEHIIMOHHON KapTUHBI

¢ noMoIIpio cxeMbl FOHra, olieHuBaTh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HOTPELIHOCTb U3MEPEHHOM (PU3NYECKOM
BEJIMYMHBI.

Hcnonvzoeams Na3epHYIO YKa3Ky,
pYJIETKY, a Takxke Pombry, OyiaBku

U HUTKY JUIsl peanu3aiuu cxemsl FOHra.
Pewams 3anaun Ha IBYXBOJIHOBYIO
UHTEpPEpEHIUIO

Onepuposams NOHAMUAMU:
mudpakius, TupaKImoHHAas pelIeTka,
(OTOH, ypOBEHb SHEPTUU aTOMA,
U3Ty4eHHUE U MOTJoeHre POTOHA,
CHEKTp U3JIyYEHUsI, CIEKTPOCKOTI.

Ymemw 3anuceIBaTh yCI0BUA
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N3nyuyeHne u noriaomeHune
(OTOHOB IpH Mepexo/ie aToma
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buapl CrieKTpoB.

Cnekrpockon

HaOJII0ICHUS TJIABHBIX JU(PAKIIUOHHBIX
MaKCUMYMOB IIpY NIaJICHUU
MOHOXPOMATHYECKOI'O CBETA

Ha AUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3TYYEHUS U MOTJIONMEHUS (POTOHOB
IIPU [IEPEX0JI€ aTOMa C OJHOTO YPOBHS
SHEPIruU Ha JPYroi, coonpathb
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUYECKUX YCTPOMCTB,
B KOTOPBIX IPUMEHSIOTCA U3ITyYECHUS
C pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HaOIIOACHUS
IJIaBHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(GPAKIMOHHYIO PEUIETKY.
Cmpoumbs X011 «JIyqdei»

IPY UX HOPMAJILHOM IaJICHUN

Ha TU(PAKIHOHHYIO PELIETKY

Y TTIOKa3bIBaTh HA HEW Pa3HOCTh XOAA.

Dopmynuposams TUNIOTE3Y O BUAE
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CHEKTPOB U3JIyUYEHHUsI HCTOYHUKOB CBETA
Pa3HON PUPOJIBIL.

Hccneoosams ONTUYECKHUE CIIEKTPHI
U3Ty4YEHUsI UCTOYHUKOB CBETA Pa3HOMN
OPUPOABL U UHMEPRPEMUPOBANb
NOJIyYEHHBIE PE3YJIbTATHI.
Onpeoensame NIVHBI BOJIH U3TyYEHUS
Pa3IMYHBIX UCTOYHUKOB

0 pe3yJIbTaTaM HaOJII0IeHUs
TUGPAKIIMOHHON KapTUHBI,

naBaeMoil JupaKkIMOHHOMN PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTb
U3MEpPEHHOMN (U3HUECKOn

BEJINYMHBI.

Hcnonvzosams nudpakiuOHHYIO
peuieTky, (poHapp ¢ Jammnon
HaKaJMBaHUs, CBETOUOIHBIN (POHAPD,
ra3opazpsaHylo JaMily, 1uadparmy,
MEpPHYIO JICHTY.

Pewams 3anaum o0 manenuu cBera
Pa3IMYHOr0 CIEKTPAIBHOTO COCTaBa

Ha TU(PaKINOHHYIO PEIIETKY
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3.2.

HccaenoBanue
3aBHCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHNOIA
OT CHJIBI IPOTEKAIOIIIETO
yepes Hero Toka

(TpaKTUKyM)

CBeTomo 1, ”THTEHCUBHOCTD

n3iy4yeHust, GOTOH, HIEKTPOH

Onepuposams nNOHAMUAMU. CBETOTUOI,
p-N-TIepexo/1, 3JICKTPOH, JbIpKa, (POTOH,
WHTECHCUBHOCTD U3ITyYCHHS.

Ymemsb OOBSICHATD B YIPOIIIEHHOM BHUJIC
IIPUHITUII JICHCTBHS CBETOIHO/A,
coOMpaTh IKCIEPUMECHTATBHYO
YCTaHOBKY.

lIpueooums npumepvl TPUMECHEHUS
CBETOJIMOIOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH HHTEHCUBHOCTHU
U3JIYYCHUS CBETOIMO/Ia OT CHIIBI
IIPOTEKAOIIETO Yepe3 HETO TOKA.
Hccneoosams 3aBUCUMOCTD
WHTCHCHUBHOCTH M3TyUYCHHS CBETOIMO 1A
OT CHUJIBI IIPOTEKAFOIIETO Yepe3 HEero
TOKA U UHMEPNPEemUpos8ans
TIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTU
WHTEHCUBHOCTH M3TYUYEHUS CBETONO 1A
OT CHJIBI IIPOTEKAOIIETO YePe3 HEeTO

TOKa (C y4eTOM aOCOIOTHBIX
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3.3.

Ha6monenue
U30UpaTEIBHOCTH
BHYTPECHHETO
doTorddexra k qymHE
BOJTHBI CBETA

(mpakTHKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3JIy4eHUs, POTOH, AIEKTPOH.
DHeprusi 1 UMNyJbC (HOTOHA.
doT03¢heKT. 3aKOHBI
doToaddekra. YpaBHeHHE
OitHmTeitHa 17151 potorpdekra.

«Kpacnas rpanuna» ¢potosddexra

IIOTPEIIHOCTEN U3MEPSIEMBIX
($U3NYECKUX BETNYHH).

Ipumensimo nipaBUiIa TOCTPOCHUS
rpadukoB 3aBUCUMOCTEN (PU3UIECKIX
BEJIMYMH JIPYT OT JIpyra.

Onpeodensamp XapakTep 3aBUCUMOCTU
MHTEHCUBHOCTH U3JTyYEHUS CBETOINO/1A
OT CHJIBI IPOTEKAIOILErO YEPE3 HETO
TOKa.

Hcnonvzoeams CBETOINOM, JIIOKCMETP
(nnm cMapThOH ¢ TaTINKOM
OCBEIIEHHOCTH ), JTA0OPATOPHBINA OJI0K
NUTaHMS (MM NCTOYHUK TIOCTOSTHHOTO
HaNpsDKEHUs, peocTaT U MyJIbTUMETD)
Onepuposams NOHAMUAMU: CBETOIUO,
p-N-Tiepexo/1, JJIEKTPOH, IbIpKa, (DOTOH,
WHTCHCUBHOCTH U3JTYUCHHUS,

dboTorh ekt (BHEIIHUIT 1 BHYTPECHHHI ),
(bhOTOTOK, «KpacHasi TpaHUIIA»
dbotorddekra.

Ymems 0OBSACHATD B YIIPOILIEHHOM BUJIE

IIPUHLIAI JEUCTBUSA CBETOAMO/A,
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dopmynupoBath 3aKoHbI HoTOAD(DEKTa,
3aMuChIBaTh ypaBHEHUE DUHINITEHHA
s hotoaddexra u popmyny

JUTS «KpacHOU rpaHuibh porodddexra,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

I1Ipusooums npumepvi TIPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ilpumensams 3akonbl potodrddekra,
ypaBHEHHE DUHILITEHHA

st horodddexra, hopmyny

JUTSL «kKpacHOM rpaHuIlsdy porodddexra.
Dopmynuposams TUNIOTEY

00 yCITOBUSIX BOSHUKHOBEHUS
BHyTpeHHero (oTodddexTa

IIpU TaJICHUU Ha CBETOAMOJ] CBETOBBIX
BOJIH Pa3HOU JIJIVHBL.

Hccneoosams siBneHre BOSHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
W3Y4YMB 3aBUCUMOCTb CHIIBI (JOTOTOKA

B OCBELI[aEMOM CBETOAMO/IE

OT HAIIPpsDKCHUSA Ha APYIOM CBETOAMUOIL,
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BBITIOJTHSIIOIIEM POJIb ICTOYHHKA CBETA
U UHmMepnpemupo8ams MOITy4YCHHbIE
PE3yJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HUKAET TOJBKO IIPU OCBEILICHUU
€ro CBETOJAMOJIOM C JUIMHOU BOJIHBIL,
MEHBIIIEW WIX PaBHOW JJINHE BOJIHBI,
Ha KOTOPYIO pACCYUTaH OCBEIIAEMbIN
CBETOHOT).

Hcnonv3o6amsb CBETOANOIBI PA3HBIX
1IBETOB (KpacHbI€, 3€JICHbIC U CUHHUE),
J1a00paTOPHBIM OJIOK MUTAHUS,
MYJIBETUMETD.

Pewams 3anaun Ha poTorddexT

Htoro no paszneny 3)
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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