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MHNOACHUTEJBHAS 3AIIMCKA

Hacrosiias pabouasi mporpaMMa Kypca BHEYpPOUHOU AesTenbHOCTU «OCHOBBI
bu3MUecKoro sKcrepuMeHTay (Jaiee — rmporpamma) pazpadboTraHa B COOTBETCTBHUHM C
TpeOOBaHUAMHU (eAepaTbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHIapTa
cpennero obiero obpaszoBanus (manee — ®I'OC COO) [1, 2] u HanpaBicHa Ha
opranuzaiuio oOydeHus B (PU3MKO-MAaTEMaTHUYECKOM Mpoduie B COOTBETCTBHHU C
TpeboBaHusIMU (eaepaibHOM 00pa3oBaTeIbHONM MPOrpamMMbl  CPETHEro  OOIIEero
obpazoBanus (POII COO) [3].

Peanuzarus mporpaMMbl MOKET COICHCTBOBATH JOCTHIKEHUIO 00YJYarOIIUMUCS
miaHupyembeix  pe3ynbtaToB  ocBoeHuss @DOII  COO, pa3BUTHIO JTUYHOCTH
oOyyaromuxcsi, (HOPMUPOBAHUIO M YJIOBJIETBOPEHHUIO HMX COIMAIBHO 3HAYMMBIX
UHTEPECOB U NOTPEOHOCTEH, caMopeanu3aluu OOydaroluXcs Yepe3 ydacTHe BO
BHEYPOUYHOU JesATeabHOCTH. OQHON M3 BO3MOXKHBIX (DOPM peanu3aluu MporpaMMbl
ABISIETCS KpYyXKOK. [Iporpamma MOXET peaqu30BbIBaThCS —00pa3oBaTENbHOM
OpraHu3aled CcaMOCTOATEIbHO JMOO Ha OCHOBE B3aUMOJCHCTBUS C APYTUMHU
OpraHu3alUsIMH, OCYIIECTBIISIIOIIMMU 00pa30BaTEIbHYIO ACSITEIbHOCTb.

[TporpaMmma Kypca BHeEypouHOUM pestenbHOCTH «OCHOBBI (DU3HMYECKOTO
OKCIIEPUMEHTa» TpeaHazHadeHa aisa peamm3anuu B 10-11 kmaccax u HampaBieHa
HAa  JIOCTHKEHHE  COOTBETCTBYIOIIMX  PE3yJIbTaToOB,  C(HOPMYJIUPOBAHHBIX B
denepanbHOM paboueli mporpaMme 1o yueoHoMy npeamery «Duznkay (yriryOoneHHbINH
YPOBEHb).

[Tpu uzydyennu Gu3uKu Ha YIITYOJICHHOM YPOBHE peaiu3aliusi STUX MPUHIIUIIOB
0asupyercsd Ha HCMOJIb30BAHUM CAMOCTOSATEIBHOIO YYEHHYECKOIO 3KCIEPUMEHTA,
BKJIFOUAIOIIETO, B TOM 4YHUCJE, paboThl (u3mdeckoro mpakTtukyma. [Ipm sTom mon
paboTamMu MpakTUKyMa TOHUMAETCS CaMOCTOSATEIbHOE HCCIEAOBaHUE, KOTOPOe
MPOBOAUTCSL MO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOTO0 BHJa 0O€3 MOIIaroBou
UHCTPYKIUU. B pe3ynbTare obecrneunBaeTcsi OBIaJCHUE 00Y4aOIIUMUCA YMEHUSIMU
MIPOBONUTH MPSIMBbIE W KOCBEHHBIE M3MEPEHUS, UCCIIEIOBAaTh B3aUMHBIC 3aBUCUMOCTH
IBYX (DU3UYECKUX BEJIMYMH M OCYIIECTBIATH IMOCTAHOBKY OIBITOB IO MPOBEPKE
peJIOKEHHBIX TUIIOTE3. Bce 3TO cnocoOCTBYET MTOCTHKEHUIO OJHOM M3 OCHOBHBIX
nener u3ydeHusi PU3NKM Ha YpOBHE CpeHero ooOmiero oOpa3oBaHUs — OBJIAIACHUIO
OOYYarOIIMMHUCS METOJIaMUi  CaMOCTOSATEIBLHOTO IUIAHUPOBAHUST M IMPOBEICHMUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHANIM3a U UHTEPIpETAlMU UHPOPMALIMU, OTIPEICTICHUS

AOCTOBCPHOCTH ITOJIYYCHHOI'O pE3yJibTara.



AKTyallbHOCTh peaiM3allid JaHHOW MPOTpaMMbl OIpEnessieTcs] TeM, UTO
€e OCBOCHHME TO3BOJIAET OOydYalomMMCS HA  MPAKTUKE  O3HAKOMUTHCS C
pa3IMYHBIMU (DU3UMYECKUMU SIBICHUSIMH, JKCHEPUMEHTAIbHO HM3YyYUTh pa3IUYHbIE
¢uznyeckue 3aKOHOMEPHOCTH, YIIIyOUTb CBOM TEOPETHUYECKHE 3HAHUS, Pa3BUTh
UMEIoIIecs] U MpUOOPECTH HOBBIE MPAKTHMYECKWE YMEHHsS M HaBBIKM B 00JacTU
IUTAHUPOBAHMS, TTOATOTOBKH, MPOBEACHUSA, aHAIN3a U UHTEpIpeTalun (PU3ndaeckoro
IKCIIEPUMEHTA.

[IporpamMmMa naetr 0oOyd4aroOmMUMCS BO3MOKHOCTH MPHOOPECTH MPaKTUUECCKHI
OTIBIT pabOTHI C Ta0OPaTOPHBIM 00OPYIOBAHUEM, OBJIAJICTh KOHKPETHBIMU MPUEMAMHU
UCCIIEIOBATENILCKON  NIEATEIBbHOCTH HAYMHAIONIETO  (PHU3MKa-IKCIIEPUMEHTATOPa,
c(OpMUPOBATH HABBIKU OLIEHKH MOTPEUIHOCTEHN pe3yIbTaTOB U3MEPEHUS (PU3NUECKUX
BeauunH. Peanmuzanumss mnporpamMmbl - CO3@eT  yCJIOBUS  JUIS  (pOpMHpOBaHMS
y 00ydYarommxcsi HECTaHIaPTHOTO KPEATUBHOTO MBIIUICHUS, COACUCTBYET Pa3BUTHIO
WHANBUAYAIBHOCTH  CYXXJIEHUH, (QOopMHpOBaHHIO  KyJIbTyphl  OOOCHOBAHHS
COOCTBEHHOTO MHEHUS M CBOOO/IBI €TO BBHIPAKEHUSI.

[TporpaMma MoXxeT ObITh BOCTpeOOBaHAa OOYYAIOIIMMHUCSA, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIIIyOJIEHHOMY U3YYEHHIO PU3UKU U MaTEMAaTHKH, TOTOBSITCS
K YYaCTHIO B OJTUMITHA/IaX [IKOJLHUKOB 1O (PU3UKE, B paMKaX KOTOPBIX MPEAYCMOTPEH
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 peajiuzauuy nporpamMmbl 1 GopMbl IPOBEICHUS 3aHATHI

Peanuzanmss nmporpaMmbl  MpPEAINoOJiara€T COYETAaHHE Pa3IUYHBIX  (PopM
rpyNmoBoil paboThl (CHyllaHUE JEKIUH, TUCKYCCHS, MOHTaX 3KCIHEPHUMEHTAIbHbBIX
YCTaHOBOK, NMPOBEACHUE PUINUECKUX U3MEPEHUH MO PyKOBOJCTBOM IPENO/1aBaTeIs)
U UHAUBUIYaJTbHOM palOOThl (BBINOJHEHUE CAMOCTOSITENbHBIX pabOT U padoT
MPaKTUKyMa, 00pabOTKa U MHTEPIIPETAIUs PE3yIbTaTOB (PU3HUECKUX H3MEPEHUH).
Hcnonb3zoBanue Takux GopM padOThI TOMOTaeT pa3BUBaTh Y OOYYAIOIIMXCS, C OJTHON
CTOPOHBI, HABBIKM BOCTIPUATHS HOBOM HWH(POpMAIMKM TpH Pa3IUIHBIX (Popmax
ee Mojayu, a ¢ APYrod CTOPOHBI — AaKTUBHOCTb, CAMOCTOSITEIBHOCTh M TBOPYECKOE

Hayano. B oecJIoM pcealr3anus ,HaHHOﬁ nporpaMmbl  JOJIDKHA ITOJOKHUTCIIBHO



CKa3bIBAaThCS KaK Ha aKTyaJlu3allid 3HAHUIM, YMEHMHA M HABBIKOB OOYYaroIIMXCS
B paMKax UX MpeAnpodhecCuoHaIbHON TEXHOIOTHYECKON (MHKEHEPHO) MOArOTOBKH,
TaK U Ha COIUAIIBHOM (POPMUPOBAHUU JIUYHOCTH O0yUAIOLTUXCAL.

[Tporpamma Kypca paccunTana Ha 68 4acoB, B paMKax KOTOPBIX MTPETyCMOTPEHbI
Takue (GopMbl paboT, KaK JIEKIIMH, CAMOCTOATENbHbBIE PAOOTHI U PaOOTHI MPAKTUKYMA.
B xoxe caMocTosTeNbHBIX PabOT 0Oydaromuecs IOJ KOHTPOJIEM IpErnoaaBaTes
3aKpEIUISIOT HOBBIE 3HAHUS, OTPA0ATHIBAIOT OIpE/IeNICHHbIE YMEHUSI U HAaBbIKU. PaboThI
OpaKTUKyMa  TOJpPa3syMEBalOT  CAMOCTOSTENBHOE  pEIIeHHE  O0YyJaroIIMMHCS
IKCIIEPUMEHTAJIBHBIX (PU3HUECKHUX 3a/1a4. TeMaTrnka padoT NpaKTUKyMa U MOPSIIOK MX
CJICIOBAHUSI COOTBETCTBYIOT CTPYKTYpE TEMAaTHUECKOrO IUIaHUPOBaHUS (enepanbHON
paboueli mporpaMMel 1o yueoHomy npeamery «Dusnkay (yriyOJieHHbIA YPOBEHB).

[TporpaMMa paccuMTaHa Ha peaqu3alli0 B TEUYEHHE ABYX JIET OOyueHHs B
10-11 xiraccax mpu MPOBEICHUH 3aHATHI OJMH pa3 B HEACTIO 00beMOoM | Jac Kaxoe.
[Io ycMOTpeHUIO yduTeNsl MOPSIIOK CIEJOBAHUS 3aHITHI MOXET ObITh M3MEHEH, a
HEKOTOPBIE MOTYT OBITh UCKITIOYEHBI.

JlommyckaeTcs pead3aiys YaCTH MPOrpaMMbl B TEUEHHE OJTHOTO Y4eOHOTo roja —
JuTst oOy4aromuxcs Tojibko 10-ro wiu tosnbko 11-ro kiacca. OHAKO B 3TOM Ciiydae
npu padbore ¢ oOywaromuMucs 11-ro kjacca peKOMEHAYETCs HAaUMHATh M3JI0KEHUE
yueOHOro Marepuaja C TMpPOBEACHUS 3aHITHI, HAIpaBIECHHBIX HA OCBOEHUE
0OYYarOIIMMUCS OCHOBHBIX ITPHUEMOB U METOJI0B 00PabOTKH PE3yIbTaTOB (PU3UIECKUX
U3MEPCHUI W OILIGHKHM MorpemrHocTei. s 3Toro pekomenmyercs: 1) mpoBecTH B
kiacce 3ausaTus Ne 1, No 3 u Ne 5 u3 mporpammbl 10-ro kiacca; 2) 3aiath Ha JOM
BbInoTHeHKE 3aaanmii Ne 2, Ne 4 u Ne 6 u3 mporpammer 10-ro kinacca; 3) B JaJibHEHIIIEM
cienoBath nporpamme 11-ro kiacca, MCKIIOYMB U3 HEE, N0 YCMOTPEHUIO YUYUTENS,
Kakue-100 Tpu 3aHsaTus (Hampumep, Ne 16, Ne 17, Ne 18).

Bo3mokHO Takxke ocBoeHue o0ydaromumucs 11-ro kinacca nmoiHoN nporpamMmsl
IIPU YCJIOBUM MPOBEJICHUS 3aHATUH /IBa pa3a B HEIEN0 00beMOM 2 yaca Kax/joe.

Pan pabGor mnpakTukymMa (Ha YCMOTpPEHHE YUMTENsl) MOXKET ObITh 3aJlaH
oOy4JarommMmMcsi Ha JOM JUJIi CaMOCTOSTEIbHOIO BBIMOJHEHUS C TOCIEAYIOIIUM

KOHTPOJIEM U 06CY)KI[CHI/IGM IMOJIYUYCHHBIX PC3YJIbTATOB.

B3aumocBa3s ¢ QpenepanbHoil padoueii NporpaMMoi BOCIIUTAHUSA
[Iporpamma pa3zpaboTaHa ¢ y4eToM peKOMEHJaIui ¢eaepanbHOi paboueit
IIPOrpaMMbl BOCITUTAHUs. B 94aCTHOCTH, OHA yYHUTHIBAET TICUXOJIOTO-TIEAAarOTHUECKHUE

O0COOEHHOCTH COOTBETCTBYIOLIEH BO3PACTHOM KATErOPUU O0YUYaIOIINXCS.



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

[IporpaMma  comeMCTBYeT peHICHHIO CISAYIOIMX  3a7ad  BOCHUTAHUS
oOy4alolMXCs: YCBOGHHE 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

MOBEJCHUS, OOIICHMSI, MEXITMYHOCTHBIX U COIMATBHBIX OTHOIICHUH, TPUMEHEHUS
MOJIyYEHHBIX  3HAHUW;  JOCTHXKEHUE  JIMYHOCTHBIX  PE3yJlbTaTOB  OCBOEHUS
oO1eobpa3oBarenbHON mporpamMMbl 1o ¢uszuke B coorBeTcTBUM ¢ PI'OC COO.

[Iporpamma COOTBETCTBYET CJEIYIOIIUM OCHOBHBIM HAIpaBJICHUSM BOCHUTAHUSI.

1) TpynmoBoe BOCIHTaHHWE — BOCIIUTAHUE YBAXCHHS K TPYAY, TPYIAIIAMCS,
pesynbpTaTaM Tpyaa (CBOEro W JPYrux IJIIOJEH), OpUEHTalus Ha TPYAOBYIO
JEATENIbHOCTb, MOJIyYEHHE npodeccun, JUYHOCTHOE CaMOBBIpaKEHUE
B MPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpYyAE€ B POCCHUUCKOM OOIIECTRBE,
JOCTH)KEHHE BBIAAIOUIUXCS PE3YNbTaTOB B MPOQPECCHOHATBHON NI€ATEIbHOCTH.
[leneBbIMM OpUEHTUPAMU SBISIOTCS: (POPMHUPOBAHME OCO3HAHHOM TOTOBHOCTHU K
MOJIYYCHUIO TMPOQPECCHOHAIIBHOTO 00pa30BaHUs, HENMPEPHIBHOMY OO0pa30BaHUIO B
TEUEHUE >KU3HU KaK YCIOBUIO YCIEIIHON Npo(ecCHOHaIbHOM M OOIIECTBEHHOM
NEesATEIbHOCTH; TOHMMaHWe cnenupukyd camooOpa3zoBaHud M TIpodhecCHOHATBLHOM
CaMOMNOJTOTOBKM B  MH(OPMAIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOILIECTBE,
TOTOBHOCTH YUUTHCS U TPYJIUTHCSI B COBPEMEHHOM OOIIIECTBE; OPUEHTUPOBAHHOCTD Ha
OCO3HAHHBIA BBIOOP cdepsl TpodeccHOHaTBbHON  TPYIOBOM  JEATEIHLHOCTH B
POCCUHCKOM OOIIECTBE ¢ YUETOM JIMUYHBIX KU3HECHHBIX IJIAaHOB, MOTPEOHOCTEH CBOESH
CEeMbH, 00IIeCTBA.

2) DKOJIOTHYECKOE BOCIUTaHHE — (POPMHUPOBAHUE SKOJOTHYECKON KYJIBTYpHI,
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOLICHUSI K MPUPOJE, OKPY>KAIOIIEH cpelie Ha OCHOBE
POCCUHCKUX TPAJUIMOHHBIX JYXOBHBIX II€HHOCTEHW, HABBIKOB OXpaHbI, 3aIUThHI,
BOCCTAHOBJICHUS TIPUPOJIbI, OKpYKarole cpebl. [{eeBbIM OpUEHTUPOM SIBIISIETCS
OCO3HAHHUE HEOOXOIUMOCTH MPUMEHEHUs 3HAHUS €CTECTBEHHBIX U COLIMATBHBIX HAYK
JUISL  Pa3yMHOTO, OEpEeXJTMBOTO MPHUPOIONOIL30BaHUS B OBITY, OOIIECTBEHHOM
IIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MMO3HAHUS — BOCIIUTAHUE CTPEMJICHHUS K MIO3HAHHIO CeOsI

U JIpYTUX JIOAEW, NpUpOasl U OOIIeCTBa, K MOJYUYCHHUIO 3HAHUW, KaueCTBEHHOTO
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0o0pa3oBaHMsI C y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpUEHTHpPAMHU SIBISIOTCS: (OPMUPOBAHUE JEATEIBHO BBIPAKEHHOTO
MO3HABATENILHOTO HMHTEpeca B 00JacTH (PUBMKKM C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, MOCTHUKEHUM; MOJydeHUuEe MPEACTaBICHUM O COBPEMEHHOW Hay4dHOM
KApTUHE MHpPA, O JOCTHKEHHUSX HAyKW W TEXHUKH, O 3HAYECHUU HAYKU B KU3HH
poccuiickoro o0riecTBa, 00ecrneYeHn ero 0e30MacHOCTH; MPHOOpEeTeHNnE HABBIKOB
KPUTHYECKOTO MBIIUICHHS], OMPEICICHUs TOCTOBEPHON Hay4yHOW HHGOpMAaLUU H
KPUTHKA AaHTHUHAYYHBIX MPEICTABICHUN; pa3BUTUE U IPUMECHEHUE HABBIKOB
HAOJIOZICHUS, HAKOIUICHHS M CHUCTEMaTu3aluu (akToB, OCMBICICHHUS OIbITA B

CCT@CTBGHHO'H&Y‘IHOﬁ o01acTn ITIO3HaHUA, HCCJICIOBATEIILCKOM JACATCIBHOCTH.

Oco0eHHOCTH padOTHI yUHTE IS 110 IPOrpamMme

[Ipu peanuzany JaHHOW MPOTPAMMBI 33jlaya yYUTENSI COCTOUT B TOM, YTOOBI
cO37aTh YCJIOBUS JUIsl YCBOEHHUS 00YYaIOIUMHUCS HOBBIX 3HAHUN, TPUOOPETCHUST UMHU
HOBBIX YMEHUW M 3aKpEIUICHUS HAaBBIKOB, HEOOXOJIUMBIX IS TPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB U aHAJIN3a MOJIYYEHHBIX PE3YJIbTATOB.

Jlns peuieHus 3TOM 3aadyd HEOOXOAMMO Haluyue B KaOMHETe (PU3HKHU
000pyZI0BaHUs, KOMIUIEKTYIOIIUX W PACXOJHBIX MAaTEepUajioB, TPEOYIOIIUXCS 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
peanu3aiuu MporpaMMbl, Kak MpaBUiIo, JIMOO HAXOIUTCS B KaOuHeTe GU3UKH, TUO0
JIOCTYITHO B TIOBCETHEBHOM OBITOBOM OOHMXO/IC.

Ilepen HayamoM 3aHATUA YUYHUTENIO PEKOMEHAYETCS  CaMOCTOSITEIIBHO
BBITIOJIHUTh BCE TEOPETUYECKUE 3aJIlaHUs, CAaMOCTOATENbHbIE PabdOThl U PabOTHI
MIPaKTUKYMa, KOTOPBIE JOJIKHBI OyIyT BHIMIOTHATH 00yYaromuecs. ITO 1acT YIUTEIIO
BO3MOXXHOCTh HE TOJBKO BBIIBUTb BO3MOMKHBIE TEXHMUYECKHE MPOOJIEMBI,
HO U TOJYYUTh KOHTPOJIbHBIE PE3YNbTaThl U3MEPEHUN U HX 00paOOTKU, KOTOPHIE
NMOHAA00STCA [l JajibHEWIed TMPOBEPKUM MPABWIBHOCTU BBIMOJHEHUSI padoT
00y4aroIUMHUCS.

[TockonbKy OJHMM W3 TJaBHBIX PE3yJbTATOB PaOOTHI yUWUTENs B paMKax
BHEYPOUYHOU JIEATEIILHOCTH SIBJISICTCSA JTUYHOCTHOE PAa3BUTHE OOYUAIOITUXCS, YIUTEIIO
PEKOMEHJIyeTCsl MpU MNPOBEJECHUU 3aHATUM MO MpOrpaMMe aKTUBHO Y4YacTBOBATh
B JIEATEIBHOCTH OOYy4YaloIIMUXCs, KOHTPOJUPOBATh XOJ  BBIMOJHEHUS HMHU

HKCIIEPUMEHTAJILHON paboThl, HANpaBisATh M KOPPEKTUPOBATh X JIEUCTBHUS,
;



CBOCBPEMEHHO  yKa3blBaTh HAa  OWIMOKM W  HEJOYETHl,  IOJCKAa3bIBATh
U JIEMOHCTPUPOBATH MPaBUJIIbHBIE CIOCOOBI BBIMOJHEHUSI MPAKTUYECKON padoTHhI,
00CyX1aTh MIPUYMHBI U BO3MOYKHBIC TIOCIICJICTBUS JOIMYCKaeMbIX OMMOOK. Bo Bpems
3aHATHH ~ HEOOXOJMMMO  TOJJIEPXKUBATh  JOOpOXenaTelibHyl0o  atrMocdepy
COTPY/AHUYECTBA.

Y4auTento ciaeyeT yYuTbIBaTh, YTO JOTHKA OCBOCHHUS MPOTPAMMBI ITPEIoJiaraet
MOCJIeIOBATEIbHOE U3YUYECHHE MaTepralia — CHayasia 00y4Jaroluecs JOJIKHbI OCBOUTD
0a30Bble MPUEMbl U METOAbl MPOBEACHUS (PUINYECKUX H3MEPEHUH H 00pabOTKU
MOJIy4aeMbIX Pe3yJIbTaTOB, a YXK€ 3aT€M MNPUMEHSITh UX Ha MPAKTUKE MO CXEME «OT
IpOCTOTO0 K CIHOXHOMY». [loToMy mpuMepHas cxema MpOBEASHHUS 3aHATHH IO
porpaMMe MOKET ObITh CIEAYIOIEH:

1) 0oOBsACHEHHE TEOPETHUECKOTO MaTepHaa Mo TeMe;

2) TOATOTOBKA K BBHIMOJIHEHUIO CaMOCTOSTEIBHOW paboOThl WM PabOTHI
MPaKTUKyMa — OOCYKJIEHHUE 3aJlaHus, YCTPONCTBA HKCIEPUMEHTAIHLHON YCTAaHOBKH,
HEOOXOJMMOTO0 TEOPETHUECKOr0 Marepualia, MPHEMOB U METOJOB MPSMBIX
HKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CIIOCOO0B MX 00pabOTKH U OLEHKH MOTPEIIHOCTEN
WU3MEPEHU;

3) mpoBeACHHUE CAaMOCTOSTEIBLHON paObOThI MM PA0OTHI MPAKTUKYMa, KOHTPOJIb
MPaBUIILHOCTH MPOBEIACHUS U3MEPEHUN;

4) oOpaboTKa  MOJIyYEHHBIX  OJKCIEPUMEHTAIbHBIX  JaHHBIX,  OIICHKA
MOTPELIHOCTEN;

5) obOcyxaeHHe pe3yabTaToB 0OpPaOOTKH IMONTYYCHHBIX SKCIEPHUMEHTAIbHBIX
JAHHBIX U TIPOBEpPKA MX MPaBUILHOCTH.

B ciyuae HexBaTKu BpeMEHU Ha peain3aliio B KJacce MyHKTa 4 TaHHOW CXEeMBbI
PEKOMEHIIyeTCSI  MPEJIOKUTh  OOYJarOIIMMCSI  BBIIOJIHUTH ~ COOTBETCTBYIOIIHE
JEHCTBUS IOMa, a MyHKT S peann30BaTh B Hauaje CIEIYIOMIETO 3aHSTHS, JIN00
IIPOBECTU HEOOXOAUMBIE 00CYKIEHHUS C 00YJIAIOIIUMHUCS B TIOPSAKE HHIUBUIYaTbHON

paboThI.



COJIEP’)KAHUE KYPCA BHEYPOUHO JESITEALHOCTH
«OCHOBBI ®U3UYECKOT'0 DKCIIEPUMEHTA
(@U3NKO-MATEMATUYECKHI MPODPWIID)»

10 KJIIACC

3ansaTue 1. [lorpemHoCcTH B IKCIIEPUMEHTE

Jekyusa «llorpemHocTy mnpAMBIX u3MepeHui». OOcyxnaercss mnpupojaa
BO3HMKHOBEHUS MOTPEITHOCTEN, METOIbl UX MUHUMU3ALIUU U OLICHKHU.

Jekyusa «IlorpemHOCTH KOCBEHHBIX U3MepeHui». OOCYKIal0TCI METOIbI
Y TIPUEMBI OIIEHKH MOTPEUTHOCTEN KOCBEHHBIX N3MEPEHHUI.

Hcnonvzyemvie mamepuanwi: [4], yacts 1.

3ansaTue 2. OueHKa NOrpelIHOCTell MPAMBIX M KOCBEHHBIX U3MepeHuid
Camocmoamenvnan pavoma «O1eHKa NOTPEITHOCTEN KOCBEHHBIX U3MEPEHUM

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

3ansaTne 3.  Ycpeanenue — m3Mmepenmil.  Ciy4aiiHasihk = NOTPeHIHOCTb.
KunemaTnueckune n3mMmepeHnus

Jexyuna «CiydaiiHple IOTPEIIHOCTHY. B COOTBETCTBUM C YPOBHEM MOATOTOBKHU
OOy4YaronIMXcs ¥ JOCTYITHBIM 000PY/I0BAHUEM MOXKET OBITh TPOBE/ICHA OJTHA U3 ABYX
paboT mpakTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIOID CKOPOCTH
JIBMDKCHUS 3€pHBIIIKA MIIIEHA B OyTHIJIKE C BOJOM.

Obopyoosanue. IlmieHo, HamoJHEHHass BOJOW IUIACTUKOBas OyTbUIKa
C OTPE3aHHBIM TOPJIBIILIKOM, CEKYHIOMEp, JINHEHKA.

Kpamxoe onucanue pewenus. IlpoBoauTCcs cepusi SKCIEPUMEHTOB IO
WU3MEPEHHUIO C IOMOIIBIO0 CEKYHIOMEPA BPEMEHH MPOXOKICHHSI 3€PHBILIKOM IIIEHA B
TOJIILIE BOJbI HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSIHUS BJIOJIb BEPTHKAJU.
Boluncnsiercss cpenHee Bpemsl  IBMDKEHHMS 3€peH. PaccuuThIBaeTcsi  CpelHss
YCTaHOBUBIIASICS CKOPOCTH 3TOTO JBUKEHHS. OLIEHUBAETCS OTPEITHOCTb.

Onucanue cxodxceli pabomvl NpaKMuKyma: BCEPOCCHIICKas OJUMIIHNAAa

IITKOJLHUKOB TI0 (pu3nKe, pernoHanbHbIi 3Tan 2023 1., 3amada «IImeHo u BI3KOCThY

[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.

Obopyodosanue. CTanbHOM IIAPUK, IYCKOBOE YCTPOWCTBO  (OTPE30K
QTIOMUHUEBOr0 MPOQUIsi, MAarHUT HEOJUMOBBIN, /1BA CTAJIbHBIX IIApUKA), IITATUB C
JanKo U My(QTOH, MaJIIpHBIA CKOTY, PyJIeTKa, KOMMpOBaabHas Oymara.

Kpamxkoe onucanue pewenus. OcymiecTBisiercsi cOOpka MyCKOBOM yCTaHOBKH.
[IpoBomuTCcs cepusi SKCHEPUMEHTOB IO 3alyCKy MIapuKa B IIOJIET U HW3MEPEHHUIO
KOOpJIMHAT MaJIeHUs IapUKa OTHOCUTEIHHO TOUKU cOpoca. [1o momyueHHbIM JaHHBIM
pacCUUTHIBAETCS HaYalbHAasA CKOPOCTH MOJIETA IAPUKA.

Onucanue cxodiceti pabomvl NpaKmMuKyma. MEXKIyHApOIHas OJIMMIIMAJIA 110

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

3ansTue 4. [Ipocreiimue reomerpuyeckne U3MepeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIIUHY IMPOBOJIOKH
Y BHEIIIHUI THAMETP UTJIbI, TUIONIa/Ib HAPUCOBAHHOMW Ha JIUCTE OymMaru Gpurypsl, 00bem
opycka. O1eHuTe MOrpenIHOCTH.

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 M3MEpPEHUs TOJIIUHBI TPOBOJIOKHU
MeTosoM psafoB. [IpoBoaUTCS M3MEpEeHUE TUaMeTpa UIJIbI METOJIOM MPOKATHIBAHUS.
[TpoBomuTCcs u3meperue mwiomaan GUrypsl METOIOM TO/IcUeTa TUTOMIAAHN TI0 KJIETKaM
CETKHM M3BeCTHOTrO mara. [IpoBoauTcss usmepeHrue rabapuToB OpycKa U BBIUUCIICHHE
ero obbema. OIlEHUBACTCS TOTPENIHOCTh HW3MEPECHHBIX BeauunH. [IpoBoauTcs

IMPOBCPKA MMPAaBUJIbHOCTH UBMCPCHUS THaAMETPaA UIJIbl C TIOMOIIBIO MITAHTCHIUPKYJIA.

3ansatue 5. I'paduku IKcnepuMeHTANBHBIX 3aBucUMOcTeil. I'paduueckas
00padoTKa JaHHBIX
Jexkuyua «Odopmiienue TrpadUKOB SKCHEPUMEHTANBHBIX  3aBUCHUMOCTEH.

['paduyeckas 06paboTKa TaHHBIXY.
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OOcyxaloTcs OCHOBHBIE MpaBmiia O(GOpPMIICHUS TpapUKOB 3aBUCUMOCTEH
¢u3nUecKUX BETUYUH JPYT OT JpyTa.

Camocmoamenvnaa padoma «lloctpoeHne rpapukoB B COOTBETCTBUU C
U3yYEHHBIMU MPaBUJIAMH C UCTIOIb30BAHUEM T'OTOBBIX TAOIUI] C JAHHBIMI.

Hcnonvzyemvie mamepuanvl. MeTonudeckue pexoMmenaauuu lleHTpanbHol
PeIMETHO-METOJMYECKON KOMHCCHU TIO OIEHHMBAaHUIO o(opmieHHus TpadUKOB Ha

MPAKTHYECKHUX Typax BCEPOCCUHCKOM OJIMMITHA B TKOJILHUKOB 110 (u3uke [12].

3ansaTue 6. O0padoTKa HeJIMHEHHBIX 3aBUCUMOCTEN: JUHeaApU3alus, MOJACYeT
IVIOLIAIU O TPaQUKOM, IOCTPOCHUE KACATEJIbHBIX K rpaduky

Jlekyua «JIluHeapuszanus HKCIIEPUMEHTAIbHBIX 3aBUCUMOCTEM W APYTrHe
rpaduueckue criocoOobl 00pabOTKU JAaHHBIX.

OOcyxmaeTcss  METOJL  3aMEHbl  TNEPEMEHHBIX  MpPU  JIMHEapu3aluu
AKCTIIEPUMEHTAIIbHBIX 3aBHUCUMOCTe. OOCyxmaercs (u3nuecKuil CMBICT TLIOIIAIH

o1 rpaMKoOM U yriioBoro ko3 guimenTa KacaTeabHON K rpaduky.

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

Ilpakmukym

3aoanue. BeipexbTe U3 OyMakHOU candeTku JeHTy JiiuHoi 30 cM U mUpUHON
2—-3 cm. OmycTuTe KOHel 0yMa)KHOU JIEHTHI B BOJY U BKJIFOUHTE CeKyHIoMep. M3yunTe
3aBUCUMOCTh KOOPJIMHATHI TPAHUIIBI 00JIaCTH, MPOTHUTABIICHCS BOJOM, OT BPEMEHH.
Omnpenenure XxapakTep ATOW 3aBUCUMOCTH.

Obopyoosanue. CekyHnnomep, OyMaxkubie candeTku, pyyieTka, yamika [letpu.

Kpamkoe onucanue pewenus. CTaBUTCA ONBIT TO HW3YYCHHIO JIBIDKEHUS
I'paHUIIBI HAMOKaHUs OyMakHOU canderku. Vcmoap3yeTcss 3aMeHa MepeMEeHHBIX TS
JUHEapu3alid 3aBUCUMOCTH M TIOCTPOCHHUSI JIMHEHHOro Tpaduka, KOTOPHIH
BITOCJIC/ICTBHH ITO3BOJICT CY/INTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

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

TKaHW».

3ansaTue 8. U3yueHue ynpyroro rucrepesuca
Ilpakmukym
3aoanue. 3aKkpenuTe C MOMOIIBIO 3aKUMa JIMHEWKY Ha cTose. [IposienbTe 1yXKy

3aKMMa B KOJIBIIO OAHKOBCKOW PE3WHKH. 3alleNUTe KPIOUYKOM TUHAMOMETPA KOJIBIIO
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pe3uHku. M3MepbTe 3aBUCUMOCTH JJIMHBI PE3WHKU OT PACTITHBAIONICH CHUIIbI IPU
Harpyske (pactsbkeHun) U pasrpyske. [IpoBenure usmepenus ¢ marom B 0,5 H, npu
KOKJIOM H3MepeHuu nenairte 3anepxky B 30 c. Iloctpoiite rpaduk uzMepeHHOM
3aBUCHMOCTH, OIHIIUTE €€ xapakrep. Craenaite NPEeANoOKEHUS O MPUYUHAX
Hab01aeMoit 3aBUCUMOCTH. PaccuunTaiite, B Kakux mpenenax JeKUT KOdIPPUITUSHT
YKECTKOCTU PE3UHOBOr0O Kousblia. Mcrmonb3ys NOJMyYeHHbIE JAHHBIC, PACCUMUTANTE,
KAKYI0 S3HEPTUIO MOIIOTUIIA PE3UHKA 32 BpEMS IPOBEACHUS U3MEPEHU.

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

Kpamroe onucanue pewienus. BeINOTHAETCS ONBIT IO U3YYEHHUIO 3aBUCUMOCTH
CUJIBbI YIIPYTOCTH PE3UHOBOIO KOJIbIIA OT €0 JJIMHBI IPU MIOCTEIEHHOM YBEJIMYEHUU U
Ipy TOCTENEHHOM YMEHBIIICHUHM pacTsruBaroiieil cuibl. HaOmiomaercs siBiaeHue
yOpyroro rucrtepesuca. JIBe TmoydeHHbIE HKCIEPUMEHTAIbHbBIE 3aBUCUMOCTHU

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

3ansatue 9. HaxoxkaeHume Macchbl JIMHEHKH M IINPUIA € TOMOIIbIO
YPaBHOBEIIMBAHMS pblyara

Ipakmukym

3aoanue. OnpenenuTe ¢ MaKCUMaJIBHOW TOYHOCTHIO MAcCy IITIPUIIA U MacCy
JIMHEHKMU.

Obopyoosanue. npui oobemom 20 M1, TUHEHKA, CTaKaH ¢ BOJIOM.

Kpamroe onucanue pewenus. K KOHIy JUHEWKH, KOTOpash HCMOJIb3YETCS B
Ka4yeCTBE phluara, mojBelIUBaeTCs mmpull. M3mepsercs 3aBUCUMOCTh KOOPAWHATHI
TOYKH OTIOPHI YPABHOBEIICHHOTO phIuara oT 00beMa Bo b B mirpuiie. [1o momydeHHbIM
JTAHHBIM OMPEACIISIOTCS Macca MIIMPUIAa U Macca JIMHEHKH.

Onucanue cxodcell pabomul NPAKmMuKyma: PETUOHAIIBHBINA ATAIl OJTUMITHAIbI UM.

JIx. K. Makcsema o ¢pusuke, 2014 r., 8 kmace, 3ama4a «HenecTpyKTUBHBIN aHATHRY.

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

Ilpakmukym

3adanue. IlpoBenuTte uccieI0BaHUE 3aBUCHMOCTH BBICOTBI OTCKOKA IIapUKa
1ociie COyJapeHus C MOBEPXHOCThIO CTOJa OT BBICOTHI cOpoca. IIpoBenurte ombIT

JUISL IBYX TUIOB IIapuKoB. Onpenennre XxapakTep 3aBUCUMOCTH.
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Obopydosanue. 1llapuk 1yisi HAaCTOJBHOTO TEHHHCA, PE3HMHOBBIN IAPUK
«TIOTPBITYHY, PYJIETKA, MAJIIPHBII CKOTY.

Kpamroe onucanue pewenus. 1IpoBOOUTCA ONBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa IOCJIE COYAAPEHUS C MOBEPXHOCTHIO TOPU30HTAIBHOIO CTOJNA B
3aBUCUMOCTH OT BBICOTHI cOpoca. M3Mepenus npoBOASTCS IJisl IBYX TUIIOB MIAPUKOB.
s pe3snHOBOTO MIapUKa 3aBUCHUMOCTH SIBIISIETCS MPSIMOUN IMPONOPLUHUOHAIBHOCTHIO,
JUIST [IapHKa OT HACTOJBHOTO TEHHUCA 3aBUCHUMOCTh HE SBIIETCS TaKOBOM.

OO0cyx)aaroTcsa BO3MOKHBIE IPUYMHBI OJYYEHHBIX PE3YyIbTaTOB.

3ansaTue 11. Onpenesienne TeNJI0eMKOCTH TBEPIOTO Tejia
Ilpakmukym
3aoanue. Onipeenure ¢ MAaKCUMaIIbHON TOYHOCTBIO TEIUIOEMKOCTh TPY3HKa.
Obopyoosanue. I'py3uk maccoit 50 r, ctakan oobseMom 0,2 11 ¢ BO/10i1 KOMHATHOM
TEMIEPATYPbI, EMKOCTb C TOpsiueii BOJOM, IBa TEPMOMETPA, Cal(PETKH, TOJHOC, HUTh.
Kpamkoe onucanue pewenus. IIpoBOAUTCS ONBIT IO U3MEPEHUIO TETNIOEMKOCTH
rpy3HKa METOJIOM IIEpPEHOCa €ro M3 XOJOJHOM BOJbI B ropsuyro. OuneHuBaercs
W3MEHEHUE TeMIEePaTypbl XOJIOIHON BOJBI 33 CUET MOJTYYEHHUs KOJIUYECTBA TEIUIOTHI

OT FOPSTYETO IPy3HUKA.

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

Ipakmukym

3ao0anue. 1) Onpenenure BHYTpPeHHee cedeHue TpyOku. IlomcoeawnHuTte K
mmpuiry 00bemMoM 20 Mt TpyOKy ¢ TOMEIIEHHOH B Hee Karieh BOIbl. 3aKMUTE IIIPHII
B JIQJIOHAX W HarpeBaiiTe ero TakuM oOpa3oM B TeueHue S5 MUHYT. M3mepbTe
nepeMenieHne Karm 1o TpyOke. lcmonb3ys mosiydeHHbIE JTaHHBIC, OIICHUTE
TeMIepaTypy pykK 3KcrnepumeHTatopa. 2) Jloxaurech, Korja MIMpUll CHOBA MPUMET
KOMHATHYIO TeMreparypy. BayBas Bo3ayX B CBOOOJHBIM KOHEI TPYOKH, U3MEPHTE
NepeMEIeHIE KaTlIu MPYU MaKCUMaJIbHOM JIaBJIEHUU BO3/IyXa, CO3/IaBa€MOM Ha KOHIIC
TpyOku. Micnonb3ys mosiydeHHbIC TaHHbBIE, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKHE 3KCIIEPUMEHTATOpA.

Ob6opyoosanue. Wnpun oobemoM 20 M, TpyOka OT MH(OY3MOHHON CHUCTEMBI,

BOJIa, JIMHENKA, CEKYHIOMED.

13



Kpamroe onucanue pewenus. 1) K mmpuity oobemom 20 M1 MOJACOECTUHIETCS
TpyOKa ¢ MOMEIIEHHOM B Hee Karie Bosl. [Inpuil HarpeBaeTcs pykamu, U3MepsieTcs
nepeMelieHre Kamim mno Tpyoke. Ha ocHOBe HaHHBIX O ceUeHUU TPYOKU M 0ObeMe
BO3JyXa B IIIPULE PACCUUTHIBACTCS TEMIIEpaTypa pyK 3KCIEPUMEHTATOpA.
2) Hcnone3ys Ty >K€ YCTaHOBKY, DKCIIEPUMEHTATOP CO3JA€T JaBJICHHE BHYTPU
cBOOOMHOTO KOHIIA TpyOku. Kamms Bomel mepememaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUU OILICHUBAETCS JABJICHHE, KOTOPOE€ MOTYT CO3/aTh JIETKUE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceti pabomel npakmuxkyma: 1) 3aKIIOUUTENBHBIM 3Tam
BCEPOCCUMCKON OJIMMITHAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HaceimeHusli

nap», myHKT Ne 1 [13, 14].

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

Ilpakmukym

3aoanue. Onpenennure ¢ MAKCUMaIbHOM TOYHOCTHIO MOAYIb FOHTa MPOBOJIOKH.

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

Kpamkoe onucanue pewenua. JInHelKa MOABEIINBACTCA HA IIPOBOJIOKE TaK,
YTOOBI OJIYYHJICA CHJIBHO HEPABHOIUIEUMI phluar. bImkHUN K TOUKe MoJIBeca KOHEI
TOPU30HTATIBHON JIMHEWKHU OINMPAETCs CHU3Y Ha JIanKy mratuBa. K npyromy KoHIy
JMHEWKN TOJBEIIMBAIOTCA Tpy3bl. M3Mepsercs 3aBUCUMOCTb CMEIICHUS KOHLA
JIMHENKH, K KOTOPOMY ITOJBEIIMBAOTCS IPYy3bl, OT UX CyMMapHOU Maccel. Ha ocHOBe
MOJIYYEHHBIX JAHHBIX W F€OMETPHUUYECKUX IMapaMETPOB YCTAHOBKM PAaCCUMTHIBACTCS
MoxyJib FOHra mpoBoJIOKH.

Onucanue cxoocetl pabomst npakmuxyma. [6], 3amaga Ne 9.30.

3ansaTue 14. U3mepenne ko3¢ GuuneHTa MOBEPXHOCTHOIO HATSIZKEHUS] METOA0M
OTPbIBA

Ipakmukym

3aoanue. llpupymaiiTe crnoco0 HU3MEPEHHs] CHIbI, KOTOpYyH TpeOyercs
OPUJIOKUTH K MPOBOJOYHOW paMKe i TOro, 4ToObl OTOPBAaTh €€ OT MOBEPXHOCTU
BoAbl. [IpoBenuTe »SKCHEPUMEHT U OLEHUTE KOIPPUIMEHT MOBEPXHOCTHOIO

HaTsAKCHUSA BOABL.
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Obopyoosanue. KroBeta mupokas ¢ BOJIOH, POBOJIOKA, BEChI, HUTh.

Kpamxoe onucanue pewsenust. [IpOBOJNUTCS OIBIT 1O U3MEPEHHUIO CHUJIBI OTPHIBA
IIPOBOJIOYHOH PaMKH OT TOBEPXHOCTH BOJBI IPH PA3IMIHBIX IEPUMETPaX PaMKH.
[TpoBoaUTCS OlICHKA KOA(PPHUIIMEHTA TOBEPXHOCTHOTO HATSKCHHUS BOIBI.

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

3ansaTtue 15. OmnpeneneHue TOYKH POChl. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OUEHUTE BIAXKHOCTH BO3/TyXa B KOMHATE.

Obopyoosanue. ITpoOupka CTEKIISIHHAs, MAJICHBKUE KYCOUKH JibJIa, TEPMOMETP,
TabMIla 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO TIapa BOJIbI OT TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B nmpoOupky ¢ BOJON MOCTENEHHO T00aBISIOT
KYCOYKH JIbJIa U JOXKHUJAIOTCSI MOMEHTA BBICTYIUICHUS Kalellb POChl HA MOBEPXHOCTU
npoOupku. [lo MmogydyeHHBIM MAHHBIM O TEMIIEPAType TOUYKE POCHI C MOMOIIBIO
TaONMIBl 3aBUCUMOCTH JIaBJICHUS HACBIIIEHHOTO TMapa BOJBI OT TEMIIEpaTyphl
OTpEIeNIACTCSI OTHOCUTEIIbHAS BJIAXKHOCTh BO3yXa B KOMHATE.

Onucanue cxooiceit pabomet npaxmuxyma: [8], rmaBa Ne 3, maGopatopHast
pabora Ne 9.

Ilpakmukym Ne 2

3aoanue.  Ompenenure ¢  MaKCUMaJbHOM  TOYHOCTHIO  OTHOIICHHE
ANEKTPUUYECKUX EMKOCTEN JIByX KOHJIEHCATOPOB.

ObopyoosaHue. nBa  DIEKTPOJIUTHUUECKUX  KOHJIGHCATOPa,  BOJBTMETD,
Oarapeiika, COeJMHUTENIbHbIE TPOBOJA.

Kpamroe onucanue pewenus. IIpoBoANTCS ONBIT MO 3apsiIKE KOHAEHCATOpA OT
JPYroro 3apaHee 3apsHKEHHOTO KOHJeHcaTopa. M3mepsitoTcs HampsDKeHHsS Ha
KOHJICHCATOpax JI0 M TMociie moakiatoueHuil. OLEHUBAeTCs] OTHOIIEHHUE E€MKOCTEH
KOHJICHCATOPOB.

Onucanue cxooxceti pabomot npakmuxyma: [6], 3agaua Ne 10.22,

3anstue 16. U3ydyenune npouecca pa3psiiku KOHJAeHCATOPA

Ipakmukym

3aoanue. 3yunTte 3aBHCUMOCTh HAINPsSHKCHUS Ha KOHIEHCATOPE OT BPEMEHU
npu ero paszpsiake. OnpenennTe eMKOCTh KOHACH CaTopa.

Obopyoosanue. INEKTPOIUTHUECCKUN KOHJEHCATOP, BOJBTMETp, Oarapeiika,

CEKYHJIOMEp, COEAMHUTEIbHBIE TPOBO/IA.
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Kpamroe onucanue pewenus. IlpoBoauTcs HU3MEpPEHUE 3aBUCUMOCTH
HaIpsDKEHUS Ha paspspKaroleMcs KOHIEHcaTope OT BpeMeHu. /Jlemaercss oueHka
€MKOCTU KOHJIeHcaTopa. B kauecTBe compoTHBIICHUS IJIsi pa3psiKkd KOHJEHcaTopa
BBICTYTIA€T BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxoxceti pabomor npaxmukyma: [5], 3amada Ne 10 «M3yueHwue

cBeroauoaay (uactb Ne 1).

3ausitue 17. Onpenesienne yaeJdbHOT0 CONPOTUBJIEHUS MAaTEPHUAJIa MPOBOJIOKHU

Ipakmuxym

3aoanue. Onipenenure yaeiabHOE COMPOTUBICHUE MPOBOJIOKH.

Obopyoosanue. JIBa mynbTuMeTpa (B peKHUME BOJIBTMETpPa U aMmIepMmerpa),
COEIMHUTENBLHBIE TIPOBOJIA, OaTapelika, oOpa3ibl MIPOBOJIOKH, JTUHEIKA, MUKPOMETP.

Kpamkoe onucanue pewenus. Wccnemyemass TpPOBOJIOKA COCAUHSAETCS
MOCIIEIOBATEILHO C aMIEpMETPOM M TOJKIo4YaeTcss kK Oarapeiike. [lapamnensHo
y4acTKy IPOBOJIOKH MOJKIII0YAETCA BOJIBTMETP. V3 OTHOIIIEHUS TTOKa3aHUi TPUOOPOB
PacCUUTHIBACTCS] COMPOTUBIICHUE Y4acTKa MPOBOJIOKHU, MOCJIE YETO U3MEPSIIOTCS €ro
TCOMETPUYECKHE pa3Mepbl. M3 TONy4eHHBIX JaHHBIX OMPEASIAETCS YyIETbHOES
COINPOTHBIIEHUE MaTepHala, i3 KOTOPOTO U3TOTOBJIIEHA MMPOBOJIOKA.

Onucanue cxodxcei pabomsi npaxmuxyma: MexayHapoaHas OoJIMMIIHUaAa IO

AKcIepuMeHTanbHON Gusnke 2022 r., 3anaya «Maoe ConpoTUBICHHUE.

3ansaTue 18. N3mepenue BOJIbT-AaMIIEPHOM XapaKTepUuCTUKHA
MOJIYNPOBOHUKOBOI0 THO/IA

Ipakmukym

3adanue. I3mepbTe 3aBUCHMOCTBH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 AUOJ, OT
M0/IaBa€MOTO Ha HETO HATPsKEHUS (B MpsIMOM M 00paTHOM HarpaBieHun). [loctpoiite
rpaduK BOJBT-aMIIEPHON XapaKTEPUCTUKH TUOA.

Obopyoosanue. BonbTMeTp, ammepMmerp, COCIWHUTEIbHBIE IPOBOJA,
TIOJTYITPOBOTHUKOBBIN JMOJI, MAKETHAS IJIaTa, IEPEMEHHBIA PE3UCTOp, OaTapeiKa.

Kpamxkoe onucanue pewenus. IIpoBoauTcs SKCIEpUMEHT 10 n3MepeHuio BAX
JIMO/1a B IPSIMOM U OOpaTHOM HaIpaBJICHUH.

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

pabora Ne 9.
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11 KJIACC

3ansaTue 1. OueHka BeJMYMHBI TOPU3OHTAJIBHOI COCTABJIAIONIECH MATHUTHOMI
HHIYKIMU MAarHUTHOTO 1oJist 3eMJiu

Ipakmuxym

3aoanue. OneHUTE MOJYJb TOPU3OHTAIIBHOW COCTaBJISIIONIEH BEKTOpa
MarHUTHOM MHJIYKIIMA MAarHUTHOTO TOJI 3eMITH.

Obopyoosanue. Kommnac, conenoun (amamerp 10 cm, 150 BuUTKOB),
71a0b0paTOpHBI OJIOK MUTAHUS, TPAHCIIOPTHP.

Kpamroe onucanue pewenus. IIpoBOgUTCS 3KCIIEPUMEHT MO OIPEACIICHUIO
MIPOCTPAHCTBEHHOW OPUEHTAIIMN BEKTOPA MHIYKIIMM MAarHUTHOTO MOJIsA, CO3/1aBA€MOI0
Ha OCH COJICHOMJIA TIPU CYINEPIO3UIIMKA MAarHUTHOTO TOJIsI 3€MJIM U MarHUTHOTO TIOJIsSt
COJICHOW/IA, B 3aBUCUMOCTH OT CHJIbI TOKa B BUTKaX cojeHouzaa. [1o aToit 3aBucumMocTtu
ONPEAEHACTCS MOIAYJb TOPU3OHTAIBHOM COCTABIAIONICH BEKTOPAa MAarHUTHOU
WHIYKIIUA MAarHUTHOTO MOJIST 3€MJIH.

Onucanue cxooiceii pabomsr npaxmukyma: [8], rmaBa Ne 4, mabopaTopHas
paborta Ne 12.

3ansitue 2. M3mepeHMe 3aBHCHMOCTH BeJMYHUHbI MATHUTHOW WHIYKIUHU
MATHUTHOIO MOJISI MATHUTA OT PACCTOSHUA

Ipakmukym

3adanue. I3yunTte 3aBUCHMOCTb BEIMYMHBI MArHUTHON MHAYKIUHA MarHUTHOTO
MOJIsI TOCTOSSHHOTO MarHuTa Ha €ro MpoAOJbHOM OCH CHUMMETPUU OT PACCTOSHHUS
ME¥XKy IEHTPOM MarHuTa ¥ TOYKON U3MEPEHUM.

Obopyoosanue. ~ CmapTQoH C  TNPEAYCTAaHOBIECHHBIM  MPOTPAMMHBIM
o0ecrieueHneM Il WM3MEPEHUsl BEJIWYMHBl MArHUTHOTO TOJS, UWJIMHIPUYECKUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamroe onucanue pewenus. C moMonipo0 1aTYMKOB cMapT(HOHA MPOBOAUTCS
npsIMOE U3MEPEHHE BEIUYMHBI MArHUTHOW HMHAYKIIMM MAarHUTHOTO IMOJsl Ha OCHU

MUIMHAPUICCKOIO MarouTa B 3aBUCMMOCTHU OT PAaCCTOSHHA 1O HCTO.

3ansaTue 3. Ha0/o1eHue MarHuTHOro rucrepe3uca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BUTKOB HW30JUPOBAHHOTO  MPOBOJIA
Ha IWIMHAPUYECKYIO YacTh JIankW mrTaTtuBa. [logHecuTe TOper| Janmku OJU3KO K

MOJIOKEHUIO JaTYMKa MAarHUTHOrO mojsi MobOwiabHOro Tenedona. [lomaiite
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ANEKTPUYECKUI TOK B NpoBOA. M3MepbTe 3aBUCHMOCTb BEIMYMHBI HHAYKIIHH
MAarHUTHOrO TOJSl Ha TOPLE JIANKKA OT CHJIBI MPOTEKAIOIIEr0 4Yepe3 MpPOBOJ TOKA.
Jlns  sToro BHauaje MOBBINIANTE 3HAYEHUS CHJIBl MPOTEKAIOIIETO  TOKa
710 MAKCUMAJIbHO BO3MO>KHOI'O 3HaYEHUs, a TOTOM IOHMKANUTE /10 HYJIEBOI'O 3HAYEHUS.
3aTeM CMEHUTE MOJSPHOCTh MOJKIIOYEHUS HCTOYHHMKA TOKA U TOBTOPUTE OIIBIT.
[TocTpoiiTe rpadguk, ONUCHIBAIOIINNA 3aBUCUMOCTh BEJIMYMHBI MAarHUTHOW WHIYKIIHH
Ha TOpLE JaNK{ OT CHJIbI IPOTEKAIOIIET0 Yepe3 MPOBO/I TOKA.

Obopyoosanue. ~ CmapTQOH C  NPEAYCTAHOBIECHHBIM  MPOTrPAMMHBIM
oOecrieueHUEM I U3MEPEHUS BEIMYMHBI MArHUTHOTO TIOJS, INTaTHB C JBYMS
JanKaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh KEJNEe3HOM (WM JpYyroil »Kene3Hbli
CEpJICYHUK), JTaOOPATOPHBIM HMCTOYHHK MUTAHUSA, OJHOXWIBHBIA H30JUPOBAHHBIN
MIPOBO/I, BHIJICPKUBAIOIINI MaKCUMaIbHBIN TOK JIJA0OPATOPHOT'O UCTOYHUKA TUTAHUS.

Kpamroe onucanue pewenus. Jlanka mrTaTuBa O0OMAaTHIBAETCS HECKOJIBKUMU
BUTKaMHU TOJICTOIO HM30JHMPOBaHHOrO mnpoBoga. C mnomouplo J1ad0paTOpHOro
MCTOYHMKA MUTAHUS Yepe3 MPOBOJI MPOIyCKaeTCs 3eKTpuueckuil Tok. CHavalia TOK
MPOIYCKAIOT B OJIHOM HAINpPaBJICHUH C IMOCTENEHHBIM YBEIWYECHUEM CHJIbI TOKA U
€€  MOCIEAYIIHUM  yMEHBIIEHHWEM, T[OTOM  MPOUEAYPY  IMOBTOPSIOT IS
MIPOTUBOIIOJIOKHOTO HampaBiieHus Toka. [Ipu 3ToM u3MepsieTcs: BeIMYnHA UHIYKIIUN
MarHMTHOTO TOJISI Ha TOPILE JIANKH IITAaTUBA C MOMOLIBI0 MOOUJIBHOTO TenedoHa.
CtpouTcsi 3aBUCHMMOCTb BEJIMYMHBI HMHAYKIIMM MArHUTHOTO TIOJS OT  CHJIBI
MPOTEKAIONIETO uepe3 MpoBoja Toka. OOCyx)maaeTcsi MOTydeHHBIN TpaduK U SIBJICHHE

MarduTHOI'O TUCTCPE3nCaA.

3ansitue 4. U3yuenune padoThl 3JIEKTPOABUTaTENsl M TUHAMO-MAIIMHBI (YacThb 1)

Jekyua «IneKTpoABUraTeNb U AjeKTporeHeparopy. O0cyxkaaeTcss UCTOpus
HU300pETeHUST  DJICKTPOJBHUTATENII U COBEPIICHCTBOBAHUS €TI0  KOHCTPYKIIUU.
OnuchiBaeTCsl BHYTPEHHEE YCTPOMCTBO JJIEKTPOJBUTATENSI U DIEKTPOreHEepaTopa.

Pa30buparoTcs TeopeTuuecKue 3a1a4u 1o JAHHOU TEME.

3ansiTue 5. U3yuenune padoThl 3JIEKTPOABUTATE/ISI H IMHAMO-MAIIMHBI (4aCTh 2)
Ipakmukym
3aoanue. 1) [lpoBenute Ceprio SKCIIEPUMEHTOB U H3MEPHTE 3aBUCHMOCTD CHIIBI
TOKa, BEIpa0aThIBAGMOM T€HEPATOPOM, OT BEJIMUMHBI MOMEHTA CHJIBI, IIPHIIOKEHHOTO

K ero Baiy. 2) [IpoBenuTe ceprio SKCIIEPUMEHTOB U H3MEPHTE 3aBUCUMOCTD BEJTHIMHBI
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HaIpsDKEHUs, TOJAHHOTO Ha JJEKTPOJABHUraTeldb, OT YacTOThl €ro BpallleHHs
Y MEXaHUYECKOUW Harpy3Ku ero Baja.

Obopyoosanue. DNEKTPUUECKUA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTar, COeIMHUTENbHBIE TPOBO/IA, 1a00PATOPHBIN HCTOYHUK MUTAHUS, MYJIbTUMETP
(ammepMeTp), CEKyHI0MED.

Kpamroe onucanue pewienus. IIpoBOASTCS ONBITH 10 U3MEPEHUIO 3aBUCUMOCTH
CWJIbl TOKa, BbIpabaThIBa€MOM TI'€HEPATOPOM, OT BEJIWYMHBI MOMEHTa CHJIbI,
MPWIOKEHHOTO K ero Baiy. [IpoBOIUTCS OMBIT MO HM3YYEHHUIO CBSI3M BEITUYHUH
HaIpsDKEHUs, MOJAHHOTO Ha BJEKTPOJBHIareilb, OT YaCTOThl €ro BpalleHUs
Y MEXaHUYECKOUN HArpy3KH €ro BaJa.

Onucanue cxooicux pabom npakmuxyma: 1) MexmyHaponHasl oJMMIHaga MO
sKcrepuMeHTanbHoM pusuke 2018 r., 3a1aya «K MOTOPUHK C pETYKTOPOM», TYHKTHI
NoNe 1-4; 2) MexayHapoaHasi oOJuMIIMaIa MO YKCIepuMeHTaabHou pusuke 2022 r.,

3anaya «DoHapby, myHKTH NeNe 14,

3ansaTne 6. MHM3ydyeHue 3aBHUCMMOCTH TMepHoAa KoOJe0AHMH  JIMHEHKH
HA NWINHAPUYECKOI MOBEPXHOCTH OT PAJNYCA ee KPUBU3HBI

Ilpakmukym

3aoanue. Onipenenure XxapakTep 3aBUCHMOCTH TE€pHOJia KoJieOaHUN JTUHEHKH,
MOJIO)KEHHOW Ha UWIMHIAPUYECKYIO MOBEPXHOCTh, OT paahyca KPUBHU3HBI ITOU
MOBEPXHOCTH.

Obopyoosanue. Habop MUIMHIPOB pa3sHOTo paauyca (Hampumep, pa3iudHbIe
HUJIMHIPUYECKHUE COCY/IbI), TUHEUKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBoguTcs cepusi OPSAMBIX HU3MEPEHUI
3aBUCUMOCTH TMepuofa KoieOaHWil JMHEHWKH, TMOJOKEHHONM Ha UWIMHAPUYECKYIO
MOBEPXHOCTh, OT pajuyca KPUBHU3HBI ITOM MOBEPXHOCTU. MCMOIB3YIOTCS METObI

JMHEeapHu3aIuy U TpaduuecKoro aHain3a SKCIEPUMEHTABHBIX TaHHBIX.

3anaTne /. M3ydyeHue 3aBHCMMOCTH AMILUIMTYIbl KOJEC0AaHWHA NPYKUHHOIO
MasITHMKA OT BpeMeHH

Ilpakmukym

3aoanue. V3MepbTe 3aBUCUMOCTh AaMIUIMTYAbl 3aTyXalollUX KoyeOaHun
NPYKUHHOTO MasTHHKa OT BpeMeHHU. [IpoBepbTe rumore3y o0 3KCIOHEHIUAILHOM

XapakTepe MOoJIy4YeHHOU 3aBUCUMOCTH.
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Obopyoosanue. llpyxruHa oT TuHamMoMmeTpa ¢ nipeaenom udmepenuit 1 H, rpys
maccoii 150 r, cekyHaoMep, ITAaTUB C JAKON 1 My TOM, THHEHKA.

Kpamkoe onucanue pewenus. 1IpoBOOUTCS SKCOEPUMEHT IO MPSIMOMY
U3MEPEHUIO 3aBUCUMOCTH aMIUIMTY/bl 3aTyXamolMX KoJIeOaHUW MPY>KHHHOTO
MasgTHUKa OT BpemeHu. Crpoutcss rpaduK HCCICIOBAHHOM 3aBUCUMOCTH B

JIMHCAPHU30BAHHOM BHIC.

3austue 8. U3MepeHne aKTHBHOIO U PEAKTHBHOIO CONMPOTHBJIEHUI KATYIIKHU
HHIAYKTUBHOCTH

Ilpakmukym

3aoanue. Cobepute 3EKTPUUECKYIO LIETb U3 MOCIEA0BATEIbHO COETMHEHHBIX
pe3ucTopa M KaTylIKd WHAYKTMBHOCTU. IlpoBenure wusMmepeHue 3aBUCUMOCTHU
HalpsDKEHUST HA PE3UCTOPE OT YACTOTHI [OJIaBA€MOr0 Ha 3Ty lenb HanpsikeHus. 1o
IIOJIyYEHHBIM JAHHBIM OIPEHACIUTE AKTUBHOE COIPOTHUBJICHUE U PEAKTUBHOE
COIIPOTUBIICHUE KAaTYIIKU MHIYKTUBHOCTHU. PaccunTaiTe HHIYKTUBHOCTD KaTYIIKHU.

Obopyoosanue. Katymika WHAYKTUBHOCTH, PE3UCTOP C COMPOTUBICHUEM,
OJIN3KUM K aKTUBHOMY COTPOTHUBJICHUIO KATYIIKU UHIYKTUBHOCTH, COCTUHUTEIHHBIC
MPOBOJIA, TEHEPATOP HU3KOM YacCTOThHI, OCHUIUIOTpad WU BOJIBTMETP MEPEMEHHOTO
HaIPsHKCHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercsi  3IJeKTpuUyecKas  LeMb
M3 TMOCJIEIOBAaTEIbHO COEAMHEHHBIX PE3UCTOpAa W KATYIIKM HHAYKTUBHOCTH. Ha
ATy LIENb MNOAAETCS NIEPEMEHHOE HalpsbkeHue. [IpoBoauTces n3mMepeHue 3aBUCUMOCTH
HaNpsDKEHWST HA PE3UCTOPE OT YacTOThl IMOJABAEMOr0 Ha ILENb HaNpsSKEHUs
(ammuTyna HanpsbKeHUsT Ha  Bced  uenw  moctosHHA). [1o HMU3Ko4YacTOTHOM
obJsactu rpaduka onpeaenseTcs akTHBHOE COMPOTURIICHUE KaTYIKU HHIYKTUBHOCTH,

10 BBICOKOYACTOTHOM YaCTH OonpeaAcCIsICTCA NHAYKTHUBHOCTDb KAaTyIIIKH.

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

Jekyusa «BBeneHne B SKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOAATCS OCHOBHBIC
noHATUA aKycTUkH. OOcyXIaercs MexaHHKa pacHpOCTPAHEHUS aKyCTHYECKHX
KojeOanuil. BBonurca mnoHsTHE TOHA M o0epToHA. OOCYXKIAIOTCS METOJbI

HCCJICIOBAHMA 3BYKOBBIX CUTHAJIOB.
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Ilpakmuxym

3aoanue. TlpoBenute cepui0 SKCHEPUMEHTOB MO 3aMUCU OCIUIUIOTPAMM U
CIEKTPOB TJIACHBIX 3BYKOB OJHOW dYacTOThl. ONUINNTE OCHOBHBIC OTIUYHS B
OCLIJIJIOTpaMMax JiJisl pa3HbIX IJIaCHBIX 3BYKOB. OTBEThTE Ha BOIPOC, TOCTATOYHO JIA
JUTSI OTIUCAHUSI KAKOTO-TMO0 3ByYaHUs OAHOU JIUIIH CIICKTPOTPAMMBI?

Obopyoosanue. 1lepcoHaTbHBIN KOMIBIOTEP ¢ MUKPO(DOHOM WM cMapT@OH ¢
MpeayCTaHOBJICHHBIM MPOTPAMMHBIM 00€CIIEYEHUEM.

Kpamkoe onucanue pewenusn. IlpoBoauTcss cepusi SKCIEPUMEHTOB IO
MOJIYYCHUIO OCHWUIOTPAMM U CHEKTPOB TJIACHBIX 3BYKOB OJHOW YaCTOTHI.
[TpoBoUTCS CpaBHUTEIBHBIN U KaU€CTBEHHBIN aHATU3 OCIIUJIOIPAMM U CIIEKTPOB.

Onucanue cxodceii pabomul npakmuxyma: MexXIyHapoaHas OJUMITHAAA 110

sKcriepuMeHTanbHoM pusuke 2017 r., 3a1aya « AKyCTHUECKUE PE30HATOPHI», 4acTh Ne
1.

3ansTue 10. Crossune MexaHu4ecKue BOJTHbI

Jexkyua «Crosurie MeXaHMYECKUE BOJTHBDY. OOCYKIaeTCs MEXaHHKA CTOSYHX
BOJTH B OJIHOMEPHOM cpeje. PaccMaTpuBaroTcss mpuMeEphl pa3IMYHBIX TPAHHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKYy Tak, 4TOObI OHA Havayia 3By4yath. [IpoBemute
U3MEPEHHE 3aBUCUMOCTH 9aCTOThI OCHOBHOTO TOHA U TIEPBOTO 00OEPTOHA BO3AYIITHOTO
cToyiba B IpOOHMPKE OT BBICOTHI ATOro crosbda. J{Jis u3MEeHeHUs IJIMHBI BO3IYIITHOIO
CTOJI0a 3aMoIHSIITEe MPOOUPKY BOAoM. OrpeaennTe CKOPpOoCTh 3ByKa B BO3AYXE.

Obopyoosanue: 11epcOHaNbHBIN KOMIIBIOTEP ¢ MUKPO(POHOM UM CMapT(HOH C
MIPEIYCTaHOBJICHHBIM ITPOTPAMMHBIM OOecIieueHuEM, IPOOUPKa, BOIa, TMHEHKA.

Kpamroe onucanue pewenus. IlpoBoautcss cepusi SKCIEPUMEHTOB IO
U3MEPCHHUIO aKyCTHYECKOTO CIICKTpa 3BYYaHHS TMPOOMPKH, BO3HUKAIOIICTO IPH
BJIlyBaHUU B Hee Bo3myxa. CTPOUTCS JIMHEAPU30BAHHBIN rpaduk 3aBUCHMOCTH YaCTOTHI
OCHOBHOTO TOHa H IIEpBOIO 0OEpTOHAa OT BBHICOTHI BO3IYIIHOTO CTOJN0A B
npobupke. [lo MomydeHHBIM HaHHBIM OIPEACNSIETCS CKOPOCTh 3BYKa B BO3IyXE.

Onucanue cxooiceti pabomul npakmuxyma: MexayHapoaHas OJUMIIMAAA IO

sKcriepuMeHTanbHoi pusuke 2017 r., 3a1aya « AKyCTUUECKHE PE30HATOPBI», 4acTh Ne
2.
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3ansaTue 11. U3mMepenue noxkasareJisi NpejioMJIeHHUs CTEKJIA

Ilpakmuxym Ne 1

3aoanue. Onipeaenure NokazaTeab NPEeTOMICHHS CTEKISTHHOM TIaCTUHBI.

Obopyoosanue. IlpeameTHOE CTEKI0, MWUIMMETPOBKA, JIa3epHas YKa3Ka,
JIMHEWKH, ITATUBBI C JTAIKOW U My(PTO.

Kpamkoe onucanue pewenus. IlpoBoautcs cepus HSKCHEPUMEHTOB IO
M3YUYCHUIO TepEeHAIpaBiIeHs Jiyda CBETa, MaJaroniero Ha OOKOBYIO IMOBEPXHOCTb
IPEIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BBIOPAHHOTO yria majaeHus. Beramcisercs
MoKa3aTelb MPEJIOMIICHUSI MaTepuaa IIaCTUHBI.

Onucanue cxodxceti pabomwsl npakmukyma. MexnyHapoaHas OJUMIHNAAa IO
skcriepuMenTaibHo  (usuke 2021 r., 3amava «OtTpaxkeHue, MPEIOMIICHUE H
npornyckaHue», MyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onpenenure ¢ MAKCUMaJIbHOW TOYHOCTBIO MTOKA3aTENb IPEIOMIICHUS
MaTepuasa MpU3MBbI.

Obopyoosanue. ITpusma, naszepHas yka3ka, TPaHCIOPTHUP, IITATHUBBI.

Kpamkoe onucanue pewenus. 1lpoBOOUTCS ONBIT 1O HU3MEPEHHIO
MUHUMAJIBHOTO YIJIa OTKJIOHEHHs JIa3epHOro Jyda TPEYrojbHOW PaBHOCTOPOHHEN
npu3moid. [lo momyuyeHHOMY 3HAa4eHHWIO YyIjla pPacCYUTHIBAETCS TOKa3aTellb

MIPEIIOMIICHUS TTPU3MBL.

3anstue 12. IlosiHoe BHyTpeHHee OTpaKeHHe

Jexkuyua «llpumenenue »s¢d@dexTa TOJHOrO BHYTPEHHETO OTpaXEHUs B
u3Mepenusix». OOcyxnaercas 3¢GGEeKT TMOJMHOTO0  BHYTPEHHETO  OTPaKCHMS.
OnuceiBaroTCsl TPHEMbl MO MCHOJIB30BAaHUIO 3TOro 3(Qexkra mnpu NpOBEICHUU
ONITUYECKUX U3MEPEHUM.

Ilpakmukym

3aoanue. Onipeaenurte nokaszareib NPEeTOMIICHHUS MaTeprasa Mpu3Msl.

Obopyoosanue. CTEKIsTHHASA TIPU3Ma, JTa3epHas yKa3Ka, JIMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoauTcsi ONBIT MO HaOMOACHUIO 3PdeKTa
MOJIHOTO BHYTPEHHETO OTPaXXEHHsI CBETa, KOTOPBIM PacHpOCTpaHSETCs B MpU3ME.
W3mepsitoTcss mapaMeTpbl, NpH  KOTOPbIX jJocturaercs »s¢dext. Brruucnsercs
MOoKa3aTellb MPEJIOMIICHUSI MaTepraa MpU3MBbl.

Onucanue cxodxcei pabomwsl npakmuxyma: MexayHapoaHas OJdMMIUaAa IO

sKcrepuMeHTaabHol dusuke 2021 r., 3amada «JIucnepcus», nyHkT Ne 1 [16].
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3anusitue 13. IlpoBepka ¢opMyJabl TOHKOW JMH3BI € TOMOIIBI) MeETOAA
napajjiakca, NpuMeHEeHHOr 0 ISl onpe/ieIeHNs M0JI0OKeHUsI H300pakeHus

Ipakmuxym

3adanue. OmpenenntTe ¢ MaKCUMaJbHOW TOYHOCTHIO (POKYCHOE PaCCTOSIHHE
coOuparoiei JTUH3bI.

Obopyoosanue. Cobuparonias JMH3a, ONTHYECKAsE CKaMbs (JTMOO MepHas JICHTa
Y KpEeTUICHUE JIJIs1 TUH3bI ), IBE UTJIBI OT IITPHILA (CO CTOUYEHHBIM OCTPHUEM ), TUTACTUIIUH,
TOYEYHBIN HCTOYHUK CBETA.

Kpamroe onucanue pewenus. OOcyxnaercs u AeMOHCTpupyercs 3(dekt
napajuiakca. W3ydeHHbI 3¢ (EeKT HCHONb3yeTcsl NJs ONpEeAeNCHUS IMOJOKEHUS
M300paKeHHsI UCTOYHUKA CBETa C MaJIOil CBETHMOCTBIO, MOJYYEHHOTO C MOMOIIBIO
cobuparomieii MH3bl. [l0 HECKOJIBKHMM OMNbITAM PacCUUTHIBAETCS (POKYCHOE

PACCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenue GoKyCHOro paccTOSIHUSI paccenBaIOIIeil JTUH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE pacCTOSTHUE
pacCcenBaroOIEH JIMH3HI.

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

Kpamroe onucanue pewenus. O6CyxaarTcs npueMbl U3MepeHust (OKYCHOTO
pacCTOsIHMSL ~ pacceuBarolleld  JMH3bL.  [IpoBOoaMTCA  ONBIT 1O  MOJYYEHHUIO
JNENUCTBUTEIBLHOTO U300paXKEHUS B PACCEUBAIOLLEH JIMH3€E ITyTEM CO3/IaHUs C TOMOIIbIO
coOuparoiel JIMH3bI MHHUMOTO HWCTOYHMKA [JIi pacCceMBaroied JMH3BL Taxxke
MPOBOJUTCS OMBIT MO HAOJIOIEHUIO PACXO/ISILIETOCS CBETOBOTO ITy4Ka, 00pa30BaHHOIO
CBETOM, U3JIyYEHHBIM TOYEYHBIM HCTOYHUKOM M NPOLIEAIINM YEPE3 PACCEUBAOILYIO
JUH3Y, Ha KOTOpyl HakieeHa nguadparma. Ilo pesynbratam MOJyYEHHBIX
AKCIEPUMEHTOB PACCUMTHIBACTCS ONTUYECKAs CUJIa PAaCCEUBAIOIICH JTMH3BI.

Onucanue cxooicerl pabomsr npakmuxyma: [8], rmaBa Ne 5, mabopatopHas
pabota Ne 12.
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3ansaTue 15. Onpenesienne JIUHBbI BOJHBI JIA3€PHOT0 HM3JIy4YeHHUS] ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpugymaiitTe HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, IO3BOJISIONLYIO
HaOMI0AaTh HWHTEPPEPEHIIMOHHYI0O KApTUHY OT CBETOBOI'O M3JIy4YeHHUs Jia3epa.
Onpenenute AJIMHY BOJHBI U3IIYYEHUS JTA3€PHON YKA3KH.

Obopyoosanue. JlazepHas yka3zka, HUTKa, (posbra, OyJaBKH, SKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByMsi CBSI3aHHBIMU HHUTKON OyJlaBKamu
MPOKAJIBIBAIOTCS J1Ba OJIM3KOPACIIONOKEHHBIX OTBEPCTHUSI B ATIOMUHUEBOW MUINEBOU
donbre. IlomyyeHHbIE OTBEPCTHSI OCBEIIAIOTCS JIa3epHBIM MydykoM. B mpoieniem
cBeTe HabtoaeTcst unTepdepeHImoHHas kKapTuHa. [1o paccTosTHUIO MEX Ty TTOJIOCaMU
UHTEP(PEPEHIITMOHHON KApTUHBI U PACCTOSHUIO MEXIY OTBEpCTUSIMU B (ojbre
pacCcUUTHIBAECTCS JJIMHA BOJHBI CBETA B JJA3€PHOM ITYUKE.

Onucanue  cxodxcell  pabomvl  NPAKMuKyma:  3aKIIOYUTENBHBIM  dTal
BCEPOCCUMCKON OIMMIUAbI MIKOJIHHUKOB 1o pusuke 2000 r., 11 knace, 3amaua No 1.

3ansitue 16. U3yyeHue crnekTpa cBeTa Pa3jiMYHbIX HCTOYHMKOB C MOMOIIbIO
AU(PPAKLIUOHHOH PeIIeTKH

Ilpakmukym

3aoanue. Tlpunymaiite, COOEpPUTE U OMUIIIUTE HKCTIEPUMEHTAIILHYIO YCTAHOBKY,
MTO3BOJISIFOLLYIO ITOJTYYUTh ONTUYECKUM CIIEKTP U3TYUYEHUS CBETA PA3JIMYHBIX UCTOYHUKOB.
[IpoBeauTe ncciieq0BaHNEe CIIEKTPOB MPEIJIOKEHHBIX BaM UCTOUHUKOB CBETA.

Obopyoosanue. ludppakunonHas peuierka, poHapb ¢ JamMnoil HakaluBaHUS,

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

Kpamkoe onucanue pewenus. IlpoBoguTcs cepus IKCIIEPUMEHTOB IO
HAOJIOICHUIO ONITUYECKHUX CIIEKTPOB U3TYyUEHUS NCTOYHUKOB CBETA Pa3HOU MPUPO/IBI.
ITpoBOaUTCS CpAaBHUTEIIBHBIA U KOJIMYECTBEHHBIN aHAJIN3 OTUX CIIEKTPOB.

Onucanue cxodxceti pabomwsl npakmukyma. MexXIyHapoaHas OJUMIHAAa O
sKcriepuMeHTanbHol gusnke 2018 r., 3anaya «CnekTpy.

3ansiTue 17. UccienoBanue 3aBUCUMOCTH HHTEHCUBHOCTHU CBeYEHMS CBETOIMO1A
OT CHJIbI POTEKAKIIEI0 Yepe3 Hero TOKa

Ipakmukym

3aoanue. VI3MepbTe 3aBUCUMOCTh MHTEHCHUBHOCTH CBEUEHHS CBETOJIMOJA OT
CWJIbl TMPOTEKAOUIEr0o 4Yepe3 Hero Toka. Omnpenenure XapakTep HW3MEpPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. Cpetonuoj, JOKeMeTp (Wiam cMapThoH C  JaTYUKOM
OCBEIIEHHOCTH ), Ja0OpaTOPHBIN 00K NMuUTaHus (Wiu JBe OaTapeiiku AA, peocrar u
MYJIBTUMETP), COSAMHUTETIHHBIC TIPOBOJIA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS DKCHEPUMEHT IO MPSMOMY
U3MEPEHHUIO 3aBUCHUMOCTH HMHTEHCUBHOCTH W3JIYYCHHS CBETOAHMOJA OT CHIIBI
mpoTekaronero 4epes Hero Toka. CTpouTcs TrpauK MOJIy4EeHHOW 3aBUCHMOCTH.
Omnpenensiercs XxapakTep 3aBUCUMOCTH.

3anaTue 18. HabGawaenne wu30MpaTeIbHOCTH BHYTpPeHHero dorodrddexra
K JJIMHE BOJIHBI CBeTa

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOMOAA IPYT HAIPOTHUB Jpyra. M3yduute siBjeHue
BO3HMKHOBEHHUsI (OTOTOKa B OCBEIIaeMOM cBeToguonae. Jljiss 3TOro u3MephbTe
3aBUCUMOCTH CHJIBI ()OTOTOKA OT HAIPSDHKEHUS HA CBETOAMO/IC, BHITIOIHSIOIMIEM POJIb
UCTOYHUKA cBeTa. [IOBTOpUTE OMNBIT, MPUMEHSS B KAayeCTBE HCTOYHUKOB CBETa
CBETOJMObI, TAIOIIUE CBET C Pa3HBIMU JJIMHAMU BOJIH. OnpeAenuTe ycioBusi, MpU
KOTOPBIX B OCBEIIIA€MOM CBETOMO/]I€ BOBHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOAMOJOB Pa3HBIX IBETOB (KpacHBIC, 3€JICHBIC
Y CHUHHE), OJIOK MUTAHUS CBETOAMOIa-0CBETUTENS, MYyJIbTUMETP.

Kpamxkoe onucanue pewenus. JIBa cBeTOIMOJa YCTaHABIMBAIOTCS HANPOTUB
npyr apyra. Uepe3 OIuWH CBETOAMOJ] MPOIYCKAETCS TOK OT HCTOYHHMKA MHUTaHUS.
N3yuaercsi siBJieHHME BO3HMKHOBEHHSI (OTOTOKAa BO BTOPOM  CBETOAMOJIC.
O6napyxuBaercsi, 4To (POTOTOK BO BTOPOM CBETOAMOJI€ BO3HHUKAET TOJBKO MPHU
OCBEIIICHUHU €T0 CBETOAMOJOM C JIMHOW BOJIHBI, MEHBIIECH WJIM PABHOW JJIMHE BOJIHBI,
Ha KOTOPYIO PaCCYUTaH OCBEIIAEMbIi CBETOIHUO/I.

Onucanue cxodxceil pabomwsl npaxmuxyma: MexayHapoaHas oduUMIUaAa IO
sKcrepuMeHTaibHou ¢usuke 2020 r., 3amaya «Onromapa» [17].
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJBHOCTU «OCHOBbI ®U3NYECKOI'O SKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKHUA ITPODPUIb)»

JIMYHOCTHBIE PE3YJIBTATDBI

B cghepe epasicoancroco éocnumanusi:

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX T'PAXKIAAHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMA MHCTUTYTaMH B COOTBETCTBUHU
¢ uX QYHKIUSIMU U Ha3HAYCHUEM.

B cgpepe nampuomuueckozco socnumanusi:

c(hOpMHUPOBAHHOCTh POCCUUCKON IpaKIaHCKON UACHTUYHOCTH, TAaTPUOTHU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCHUNCKHUX YUEHBIX B 001aCTH (DM3UKH U TEXHUKH.

B cghepe 0yxoeno-npascmeennozo eocnumanusi:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEACHUS;

CITOCOOHOCTh  OILICHUBATh CUTyalldl0 W  IpUHAMaTh  OCO3HAHHBIC
pelIeHUs, OPHUEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH,
B TOM YMCJIE B JIESITEILHOCTH YUYEHOTO;

OCO3HAHUE JUYHOTO BKJIaJla B TOCTPOCHHUE YCTOMUMBOTO OYAYIIETO.

B cghepe scmemuueckoco socnumanusi:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYas ICTETUKY HAYYHOTO TBOPUYECTBA,
npucylero (pu3nyeckoil Hayke.

B cghepe mpyoosoco éocnumanusi:

HHTEpeC K pa3audHbiM  cdhepaM MpodecCHOHATBHON  IESITEILHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (PU3HKOW W TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oymyieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpa30BaHHUIO B 00JACTH
(bU3UKN Ha IPOTSHKEHUHU BCEH JKU3HU.

B cghepe sxonocuueckozo socnumanus:

c(hOPMUPOBAHHOCTh AKOJOTHYECKON KYJIbTYpbl, OCO3HaHUE TIJ00aJIbLHOTO
XapakTepa SKOJOTMYECKUX MPodIIeM;

TUIAHUPOBAHUE U OCYILECTBJIIEHUE JEUCTBUM B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHUS LEJIed YCTOUUYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacCIIMPEHUE ONBITA IEITETBHOCTH SKOJOTHUYECKOW HAITPABICHHOCTH HA OCHOBE

UMEIOIINXCS 3HAHUH 10 (pru3uKe.
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B cghepe yennocmu nayunozo nosnanusi:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHME LEHHOCTH HAYYHOU JESATENbHOCTH, TOTOBHOCTH B IIpoLEcce
U3y4eHUs (PU3MKH OCYIIECTBISATH MPOEKTHYIO M UCCIEIOBATEIBCKYIO JIEATEIHHOCTh

HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBIE YHHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

ba3oBble Jlornueckue 1eMcTBUA:

CaMOCTOSITENIbHO  (pOpMyIMpOBaTh U aAKTyaJIM3HpOBaTh  MpoOJeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LENU JCATEIbHOCTH, 3aJaBaThb IIApAMETPbl U KPUTEPUU HUX
JOCTHKCHUS;

BBISIBJIATh 3AKOHOMEPHOCTH M MMPOTHUBOPEYUS B pACCMATPUBAEMBIX (PU3NYECKHUX
SBJICHUSIX;

pa3pabaTbiBaTh IJIaH PEUIEHUS MPOOJEMBI C YYETOM aHAIM3a MMEIOIIMXCS
MAaTEpUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKU NIOCJIEICTBUM JEATEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH Pa0OTy B YCIOBHUSAX PEaIbHOT0, BAPTYaIbHOIO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPHU PCIICHUHU JKU3HCHHBIX HpO6JI€M.

Bba3oBble uccieaoBaTe/ibCKue AeiicTBUSA:

BJa/eTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHUSMU M METOJaMHU
(bu3nYecKoil HayKH;

BJIa/ICTh HaBBIKAMU YYE€OHO-HUCCIIENOBATENILCKOW U TPOCKTHOW JESTEIBHOCTH
B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOHUCKY
METOJIOB peUIeHHs 3anad (U3NYECKOro COACpNKaHMsI, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB MO3HAHUS;

BJaJE€Th BHUAAMH JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIIpeTalliyd, NpPeoOpa3oBaHUI0O U MPUMEHEHMIO B PA3NIUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YI€OHBIX MMPOSKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH IPUYUMHHO-CIIECTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ PEIlCHUs, HAXOIUTh apryMEHThI JJIs 10Ka3aTebCTBA CBOUX

YTBEPKJICHUM, 3a/1aBaTh APaMETPbl U KPUTEPUU PEILLICHHUS;
27



aHaAJIM3UPOBATH MOJyUYEHHBIE B X0JI€ PELICHUS 3a]Ja41 PE3YyJIbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (HOpPMyNIHpOBaTh COOCTBEHHBIE 33Jauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIEe TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETb TEPEHOCUTh 3HAaHUS 1O (u3uKe B NPAKTHUECKYIO 00JIacTh
KHU3HECSTEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIEC TOAXO0IbI U PEIICHUS;

CTaBHUTb HpO6JI€MBI " 3a/1a4M, JOITYCKAOIMUE aJIbTCPHATHBHBLIC PCIICHUS.

Pab6ora ¢ unpopmanmei:

BJIAJICTh HAaBBIKAMHU TOJyYeHHUS WHpOpMaIuu (U3HYECKOTO COACPKAHUS W3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOWMCK, aHAaJu3,
CUCTEMATHU3AIMIO W WHTEPIpETAli0 HHPOPMAIUU PA3IUYHBIX BUIOB U (HOpM
MIPEICTaBIICHMSI,

OIICHMBATh IOCTOBEPHOCTH UH(OpMAITHH;

UCIIOJIB30BaTh  CpeACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B PENICHUU KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OpTaHU3aIMOHHBIX
3a/1ay ¢ coOroJieHueM TpeOOBaHUI SPTOHOMUKU, TEXHUKUA O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBbIX M O3TUYECKUX HOPM, HOPM HWH(OpMAIMOHHON
0e30MacHOCTH;

CO37aBaTh TEKCThI (PU3UYECKOTO COJIEPKAHUSI B PA3TUYHBIX (pOopMaTax ¢ yueTom
Ha3HaueHUs MHGOPMAIMKM U 1EJIEBON ayAUTOPUH, BBHIOMpAs ONTHUMAbHYIO (opMy

NpEACTAaBJICHUA U BU3yaJIM3alinuu.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHﬂ:

OCYIIECTBISThH O0IIIEHNE BO BHEYPOUHOU ACATEIHHOCTH;

pacrno3HaBaTh NIPEIMOCHUTKH KOHMDIUKTHBIX CUTYallUid U CMATYATh KOH(DIUKTHI,

pPa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIBb30BaHUEM
SI3BIKOBBIX CPE/ICTB;

NOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAWBHUIYyaJbHOM
paboTHI;

BbIOMpaTh TEMATUKY M METOJIbl COBMECTHBIX JCMCTBHI C y4eToM OOIIMX

HHTEPECOB U BO3MO>XHOCTEH KaXXJ0ro 4jJ€Ha KOJIJICKTHUBA,
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MIPUHUMATD eJIn COBMECTHOM JICITEIBHOCTH, OpPTraHU30BbIBATH
U KOOPJIMHUPOBATH ACHUCTBUS MO €€ JOCTHIKEHHUIO: COCTABJIATH IUIAH JCUCTBUM,
pacmpenensaTh pPoOJd € YYeTOM MHEHHM Y4YaCTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAa4€CTBO CBOETO BKJIAJla M KaKJOT0 y4aCTHHKA KOMaHbl B OOLIHN
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISITh MO3UTHBHOE CTPATETMYECKOE IIOBEACHHWE B  Pa3IMYHBIX

CUTyalusiax, MpossBJISATb TBOPUYCCTBO U B006pa)KGHI/IC, OBITH HWHHUIIMATHUBHBIM.

PerynsiTuBHbIe YHUBeEpCAJIbHbIE yUeOHbIEe HeiiCTBUS:

Camoopranusanus:

CaMOCTOATENbHO OCYILECTBIIATh IO3HABATENBHYIO JESITEIBHOCTh B 00JacTH
(U3UKH, BBISBIATH MPOOJIEMBI, CTABUTH U (POPMYIIMPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENTHO COCTaBIIATh IUIAH PEIICHHS PACUETHBIX M KaYECTBECHHBIX 3a71a4,
IUIAH BBIMIOJIHEHUSI NPAKTHUECKOHM pPadOThl € Y4YETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUMH;

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacuMpsTh paMKH y4eOHOTrO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMN;

nenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTD 3a pEILICHHUE;

OLICHWBATh MPUOOPETEHHBIH OIIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO DPYIUIIUU B 00J1aCTH HUBHKH,

MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOLMOHAJIbHBIN HHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTH KOPPEKTHUBBI B JI€STEIBLHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJIbTATOB LIEIAM;

BJIAJI€Th HABBIKAMU MO3HABATEIBHOMN pedeKkCHH KaK OCO3HAHMS COBEPIIAEMBIX
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 CHW)KCHUIO;
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IIPUHUMATh MOTHMBBI M apPryMEHThl JPYIMX IPH aHaIM3€ pe3yJbTaToOB
NEATEIbHOCTH;

IPUHUMATH ce0s1, IOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IPH aHAIW3€ pe3yJbTaTOB
NEeATEIbHOCTH;

IMIPpU3HaBaTb CBOC IIPABO U IIPAaBO APYI'UX Ha OIITHOKH.

ITPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 knacca obyqaronuiicss HayquTCs:

MOHUMAaTh 3HAUEHHE ONKUCATEIbHON, CHCTEMATU3UPYIOILIEH, OOBSICHUTEBHOU U
IPOrHOCTUYECKON (PyHKUMH (PU3MUECKONM TEOpuHM — MEXAaHWKH, MOJEKYJIIpHOU
GU3MKK HW TEPMOJMHAMUKH, POJb (PU3NYecKod Teopud B (HOPMHUPOBAHUU
IpeCTaBICHUN 0 (PU3NUECKON KapTUHE MUPa;

pasziuyaTh YCJIOBUA NPUMEHHMMOCTH M3YYEHHBIX Mojened (U3UYECKUX Tel
Y TIPOLIECCOB (SIBICHU);

paznuyath yciaoBUs (TpaHMIlbl, OOJACTU) NPUMEHUMOCTH H3YyUYECHHBIX
(dbu3MYeCKNX 3aKOHOB, TOHUMATh BCEOOIIMI XapakTep (PyHIaMEeHTaIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD UCIIOJIb30BAaHNS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHATH MEXAaHWYECKUE, TEIJIOBBIE, AJIEKTPUUYECKUE
IIPOLIECCHl U SIBJICHMS, HWCIOJIb3Ysl OCHOBHBIEC IIOJIOKEHHS M 3aKOHBl MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU, MOJEKYJISPHOM (PU3MKK U TEPMOJMHAMHKH,
AJIEKTPOIMHAMUKH;

aHANM3UPOBaTh M OOBACHATH (U3MYECKHE SIBJICHUS, HCIOJIb3Ys OCHOBHBIC
MOJIOKEHUS U (PU3NYECKUE 3aKOHBI;

ONMKCHIBATh (PU3NYECKHE NPOLECCHl M SBJICHUS, HUCIHOJb3ys HEOOXOIUMBIE
BEJIMYUHBI;

OOBSACHATH OCOOCHHOCTHM NPOTEKAHUS H3y4YaeMblX (U3HMUYECKUX SBIICHMIA;

IPOBOAUTH HCCIIEJOBAHME 3aBUCHMOCTH OJHOM (PU3MUECKON BEIMUYHUHBI
OT JpPYrol ¢ HCHOJb30BAHUEM MPAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCUPOBATh pPE3YyJbTAaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3HUUECKUX
BEJIMYMH B BUJIE TPApUKOB C yUE€TOM a0COJIOTHBIX MOTPEIIHOCTEN U3MEpEeHuH, 1enaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEeI0BaHNUS;

IPOBOJAUTH KOCBEHHbIE U3MEpPEHUS (PU3NUECKUX BEJTUYMH, PH STOM BHIOUPATH
ONTUMAJIBHBIA METOJ W3MEpPEHUs, OLICHUBAaTh aOCOJIIOTHBIE W OTHOCHUTEJIbHBIE

MOTPCIIHOCTH IIPAMBIX U KOCBCHHBIX I/ISMCpeHI/II\/’I;
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IPOBOJUTH OIBITHl MO MPOBEPKE MNPEIIOKEHHON T'MIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, CcOOMpaTh  HKCHEPUMEHTAJbHYIO  YCTAaHOBKY, AaHAaJIU3UPOBATH
MOJIyYEHHBIE PE3YJIBTATHI U JI€JIaTh BBIBOJ O CTATyCE MPEIIOAKEHHOMN TUIIOTE3bI;

coOmoaTh mpaBmia 0€30MacHOro Tpyda MPH MPOBEICHUU HMCCIEAOBAHUHN B
paMKax IIPAKTUKyMa u y4eOHO-UCCIIEI0BATEIbCKON NEATEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPATOPHOTO 000PYI0BaAHUS;

pelaTh pacyeTHbIE 3a/1a4u C SIBHO 3a/IaHHOM U HESIBHO 33JJaHHOW (PM3HYECKOU
MOJICJIbIO: Ha OCHOBAaHMM AaHalM3a YCJIOBHUS OOOCHOBBIBATH BBHIOOp (PHU3MUECKON
MOJIEJIM, OTBEYarollell TpeOOBaHUSAM 3a7aud, NPUMEHATh (QOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH UM TMOCTYJaThl (PU3NYECKUX TEOPUM TMpPU  HKCHOIb30BAHUU
MaTEMaTUYeCKUX METOJOB pEIIEHUs 3aJad, MPOBOJWUTH PAcCYEThl HA OCHOBAaHUU
UMEIOIINXCS JTaHHBIX, AHAJIU3UPOBATh pE3yJbTaTbl M KOPPEKTUPOBATH METObI
pELICHUS C YYETOM IMOITYUYEHHBIX PE3YJIbTATOB;

pelaTh KayecTBEHHbIE 3a/1aud, TPeOyrolre MPUMEHEHUs 3HAaHUN U3 pa3HbIX
paszenoB Kypca (U3MKM, a TaKKe€ HMHTErpalud 3HAHWM W3 JPYruX MNpPeaIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA: BBICTPAUBAThH JIOTHUECKYIO LENOYKY PaCCYXICHHUI C
OMOPOW Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JUIl OOBSICHEHUS] OCHOBHBIX MPHUHIIUIIOB
pabOThl U3MEPUTENBHBIX TPUOOPOB;

aHANIM3UPOBaTh MU OLICHUBATh MOCIEACTBUS OBITOBOM M IMPOU3BOACTBEHHOMU
NESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3WYECKUMHU MPOIECCaMM, C TO3ULMN
HKOJIOTHYECKOM 0e30MacHOCTH, IpPEICTaBICHUM 0 palMoOHAIbHOM
IPUPOAOTOIB30BAHUN, A TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAyKU U
TEXHOJIOTHH IS JaTbHEHIIEro pa3BUTHS Y€JIOBEUCCKOTO OOIIECTBA;

NPUMEHATh Ppa3IUyHble CIOcoObl padoThl ¢ uHpoOpMalMeil (GU3nYecKoro
COJIEpKaHUsl C UCTOJIb30BAHUEM COBPEMEHHBIX MH(GOPMAIMOHHBIX TEXHOJOTUH, PH
TOM HCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTHMU [UJIsl TOHUCKa,
nepepaboTKM M TMpPEeAbSBICHHUS Y4eOHOM M HAy4YHO-TIOMYJSipHOM uWH(pOpMaIuH,
CTPYKTYPUPOBAaHUS M HUHTEPIpPETalud HHQOpPMAIMH, MOJYyYEHHOW M3 Pa3IMYHBIX
VMCTOYHHUKOB, KPUTUYECKU aHAIU3UPOBATH MOJIy4aeMyt0 HH(OPMAIUIO U OIIEHUBATH €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHaJIA3a
MCTOYHHKA UH(POPMALINH;

NPOSIBJISITH OPraHU3aIl[MOHHBIE U [MO3HABATENIbHBIE YMEHHSI CaMOCTOSITEILHOTO
NpUOOpPETEHUs] HOBBIX 3HAHMM B TMPOLIECCE BBIMOJHEHHUS] MPOEKTHBIX M Y4eOHO-

HCCIICA0BATCIIbCKUX pa60T;
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paboTaTh B rpymiie ¢ UCTIOJHEHUEM PA3JIMUHBIX COLIMAIBHBIX POJICH; MPOSBIISIThH
MOTHBAIMIO K Oynaymied npodeccCuoHanbHON J1eITeIbHOCTH

I10 CIICTIHAJIBHOCTAM @HSHKO-TGXHI/I“IGCKOFO HpO(bI/IJISI.

K koniy 11 kracca oGydaroniuiicst HAQy4uTCS:

MOHUMATh POJIb PU3UKU B SKOHOMUYECKOU, TEXHOJOTMUECKOU, COLUAIBLHOMN U
THYECKOH cdepax AesITeIbHOCTH YeJIOBEKa, poJib U MECTO (U3UKH B COBPEMEHHOM
HAYyYHOW KApPTUHE MHUpaA, 3HAYECHUE OMNUCATEIIbHOM, CHCTEMATU3UPYIOILIEH,
OOBSCHUTENBPHOM M MPOTHOCTUYECKON (QYHKUMH (U3HMYECKOM TEOpHH, POJIb
¢uznueckoil Teopun B GopMHpPOBAHUM MPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA,
MeCTO (PU3MYECKON KapTUHBI MUpa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJCTABICHUIN O IPUPOE;

pasziuyaTh YCJIOBUA NPUMEHHMMOCTH M3YYEHHBIX Mojened (U3UYECKUX Tel
Y TIPOLIECCOB (SIBICHU);

paznuyath yciaoBus (TpaHMIlbl, OOJIACTU) NPUMEHUMOCTH H3YyUYECHHBIX
¢u3nyeCKuX 3aKOHOB, IMOHMUMAaTh BCEOOIIMH XapakTtep (yHIaMEHTalIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD UCIIOJIB30BAaHNS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH 3JIEKTPOMArHUTHBIE, KBAaHTOBBIE MPOIECCH U
SBJICHUSI, WCIIOJNb3ys OCHOBHBIE TIOJIOKEHUS M 3aKOHbI 3JEKTPOJAMHAMHKHU U
KBaHTOBOW (PU3UKH;

OMMCHIBATH U3YUYEHHBIE (PU3NUYECKHE MPOLECCHI U SIBJICHMUS;

OOBSCHATH OCOOEHHOCTH TNPOTEKAHUS M3YYEHHBIX (QU3NUYECKUX SIBICHUI;

IPOBOJUTH  HCCJIENOBAHME  3aBHCHUMOCTEU (¢uznyeckux  BEITUYUH
C HCIIOJB30BAHUEM IIPSAMBIX W3MEPEHUN, NPHU ITOM KOHCTPYMPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3ysbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MUECKHX BEJIMYUH B BHUJE
rpaMKoOB C y4eTOM aOCOJIIOTHBIX MOTPEUIHOCTEH HM3MEPEHUH, NeNaTh BbIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIMYMH, IPU 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OLEHUBATH AaOCONIOTHBIE M OTHOCUTEJIbHBIC
NOTPELIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;

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

MOJIYYCHHBIC PC3YJIbTAThI 1 JACJIaTh BBIBOA O CTATYCC HpGI[J'IO)KGHHOﬁ THUITOTE3HI,
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coOmoaaTh mpaBuia 0€30MacHOro Tpyda MpH MPOBEIECHUU HCCIEAOBAHUMN B
paMKax [IPAKTUKyMa u y4eOHO-UCCIIEI0BATEIbCKON NEATEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPATOPHOIO 000y 10BaAHUS;

pelIaTh pacyeTHbIE 3a/1aUu C SIBHO 3a/IaHHOM U HESIBHO 3aJ]aHHON (pU3NYECKOU
MO/IEJBIO;

pelaTh Ka4yeCTBEHHbIE 3a/1auu, TPeOyrole MPUMEHEHUs 3HAHUM U3 pa3HbIX
pa3nenoB Kypca (pU3MKH, a TaKXKe HHTETPAllMd 3HAHUNA W3 JIPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA: BBICTPANWBATh JIOTUYECKYIO LIETIOYKY PacCyKICHUHN ¢
OTIOPOI Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMS,

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUA U1 OOBSICHEHHS] OCHOBHBIX PHHIIUIIOB
pabOThl U3MEPUTENIBHBIX IPUOOPOB;

aHAIM3UPOBaTh M OLICHUBATh MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESTEIIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3NYECKUMHU MPOIECCAMM, C TO3ULMN
DKOJIOTHYECKOU 0e30IacHOCTH, IIPEACTABJICHUM 0 palMOHAIBHOM
IPUPOAOIIOIB30BAHUN, A TAKXKE PAa3yMHOM HCIOJIb30BAaHUU JIOCTHKEHUN HAYKU H
TEXHOJIOTHH [ JaNbHEHUILETO pa3BUTHSI YEIOBEUECKOT0 00IECTBA;

OPUMEHATh pa3IM4YHble CIocoObl padoThl ¢ uHpoOpMaueil (pU3nYecKoro
COJIEPKaHUs C UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTUH, IPU
TOM HCMOJb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUU ISl IOMCKa,
nepepaboOTKM UM MpeAbsSBICHUS Y4eOHOM M HAy4HO-TIOMYJSpHOW uWH(MOpMauu,
CTPYKTYPUPOBAaHUS M HUHTEPIpETallud HHPOpPMAIMH, MOJYyYEHHOW M3 pa3IUYHbIX
MCTOYHHUKOB, KPUTUYECKH aHAITM3UPOBATH OJIy4aeMYI0 HH(OPMAIUIO U OLIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUW, TaK M HA OCHOBE aHalIM3a
MCTOYHUKA HH(POPMAIINH;

NPOSIBJISITH OPraHU3al[MOHHBIE M MO3HABATEJIbHBIE YMEHHSI CAMOCTOSITEIHHOTO
npuoOpeTEeHUs] HOBBIX 3HAHMNA B MPOLIECCE BBIMOJHEHUS MPOEKTHBIX U Y4eOHO-
HCCIIeIOBATENIbCKUX padoT;

paboTaTh B rpyIIe ¢ UCTIOJHEHUEM PA3JIMYHBIX COLIMATBHBIX POJICH; MPOSBIATH

MOTHUBAIMIO K Oyaymied npodeccCuoHanbHON J1eITebHOCTH

0 CIEeIHATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOUIIs.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomuuectBo
pa3liesioB U TeM [IporpammHoOe copepraHue
/11 4acoB

Pa3znea 1. Mexanuka

1.1 TlorpemHoctu 2 DKCIIEpUMEHT U TEOPHUSI B IPOLIECCE
B OKCIIEPHMEHTE no3HaHus npuposl. Habmronenue
(Jrextmst) U DKCIIEPUMEHT B (PU3HUKeE.

Crnioco0bl u3MepeHus pu3ndecKux
BEITUYMH (aHAJIOTOBBIC U ITU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI,
KOMIIBIOTEPHBIC TATYNKOBBIC
CUCTEMBI).

ITorpemHocTr U3MEPEHUM
(dbuznyeckux BeIuYuH (a0COMIOTHAS
1 OTHOCUTEJIbHAs).

I'nnores3a. ®U3NYECKUM 3aKOH,

rpaHunibl €0 IPUMCHHUMOCTH

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

0o0ydJaronmxcs

Onepuposams NOHAMUAMU:
HaO0JII0ICHHE, DKCIIEPUMEHT, TUIIOTE3a,
Teopusl, puznyeckas BeIMYNHA,
(bu3nYeCcKuil 3aKOH, U3MEPUTEITBHBINI
npudop, U3MEpeHne, pe3yabTaT
WU3MEpPEHUS], [IeHA JICTICHUS IIIKAJIbI
npubdopa, MOrpenrHOCTh U3MEPEHUSL.
Ilpueooums npumepol HaOIIOICHHUS,
AKCIIEPUMEHTA, THITIOTE3bI, TECOPHH,
(bU3MYECKUX BEIMYUH, (PU3UUYECKUX
3aKOHOB, U3MEPHUTEIBHBIX MPUOOPOB.
Onpeodensame UeHY JEIEHUS Kb
npudopa, abCOTOTHYIO MOTPEITHOCTh
MPSMOTO U3MEPEHUSI.
3namob HOPMYIBI TSI OTICHKU
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1.2

OneHka nmorpenHocTen
MPSIMBIX U KOCBEHHBIX
U3MEPEHUMN
(camocTosTenpHAS

pabota)

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

KOCBCHHBIX H3M€p€HHI>i

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

B ITPOLIEHTAaX

Onepuposams NoOHAMUAMU.
a0COIOTHASI IOTPEUIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS IOTPEIIHOCTD
U3MEpEHUSI.

Ilpusooums npumepol IPSIMBIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeoenamp NOTPEIIHOCTH IPSIMbIX
WU3MEPECHUM.

Hcnonvzoeams METOJ TPaHULL

JUTS1 OLICHKH a0COMIOTHOM MOTPEIIHOCTH
MPSIMOT0 U3MEPEHUs, TpaBuia
OKpyTJeHUs a0COMOTHBIX
norpenrHocTen, (OpMyJbl sl OLIEHKU
OTHOCHUTEIIbHOM MOTPEIIHOCTH
KOCBEHHOI'0 U3MEPEHMUS.

Ymemsb oKpyrisaTh a0COMIOTHBIE
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1.3.1 VYcpenuenue
n3mepennit. CirydaiitHast
HOTPEIIHOCTb

(TpaKTUKyM)

1

[IpubopHBIE MOTPEUTHOCTH,
CITy4yaliHbI€ U CUCTEMATHYECKUE

MTOTPEIHOCTH

MOTPEIIHOCTH, BBIPAKATh
OTHOCHUTEJIbHBIE ITOTPELIHOCTH

B [IPOLICHTAX.

Pewamyo 3anaun Ha OLIEHKY
OTHOCHUTEJBHBIX IOTPEMIHOCTEN
Onepuposams NOHAMUAMU:
NpUOOpHAas MOTPEUIHOCTb, CIIyqaitHas
HOTPEUIHOCTh, CUCTEMAaTUYECKAsI
IOTPEUIHOCTD, CPEHEE 3HAUCHHE.
IIpusooums npumepsvr TPUOOPHOU,
CIIy4allHOM U CUCTEMAaTUYECKON
MOTPEIIHOCTH.

Onpedensims SKCIEPUMEHTAIBHO HA00D
3HaYeHUN (HU3NUECKON BETUUMHBI

IIPU IPOBEICHUH HECKOJIBKUX
HE3aBHUCUMBIX H3MEPEHHUM.
Hcnonvzosams HOpMyITbI 1J1sI CPETHETO
apu(pMeTHYECKOro HECKOJIbKUX YUCEIL,
JUTSI OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
3HauYeHUs (PU3NYECKON BEIUYHHBI,
OLICHEHHOT'O KaK Cpe/iHee

apu(pMeTHIecKoe Habopa ee 3HaAUCHUH.
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1.3.2 Kunemaruueckue
W3MEPCHUSI TATBHOCTH
oJIeTa, pacuer

HA4YaJIbHOW CKOPOCTH

(IpaKkTUKyM)

[lepemenienue, CKOpOCTh

1 YCKOPEHHE MATEPUATIbHOM TOUKH,
WX TIPOCKIIMU Ha OCU CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUH U CIIOKEHUE
CKopocTei. JIBuxkeHue Tena,
OpOILIEHHOTO MO YTIIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenugamsb 3HAUCHUE U3MEPSEMOI
(M3UYECKON BEIMUMHBI KaK CpETHEe
apumeTnyeckoe Habopa ee 3HAYCHHIH,
MOJIYYSHHBIX TIPU MPOBEJACHUU
HECKOJbKHX HE3aBUCHUMBbIX U3MEPEHU,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh 3HAYECHUS 3TOU
(hU3nYeCKOM BETMUUHBI.
Yemanasnuseams 63aumocessu

MEX/Ty OIIEHKOW 3HaYeHUS (PU3NIECKON
BEJINYMHBI, OTIPEIEIIIEMON

M0 pe3yJIbTaTaM HECKOJIbKUX
HE3aBUCUMBIX H3MEPEHUH, U CPETHUM
apu(PMETHICCKUM HECKOIBKUX YHCETT
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOPEHHUE, CBOOOTHOE
najieHne, JalbHOCTh MOJIETa,
a0COJI0THAS MOTPEIIHOCTh U3MEPEHHUSI,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
HU3MEpEHUSI.

Ilpueooums npumepsvr CBOOOTHOTO

MMagaCHUA TCII IIPU pa3/IMIHBIX

37



KOOPJIMHAT, CKOPOCTH M YCKOPEHMS

MaTepHaHBHOﬁ TOYKH OT BPCMCHHA

3HAYEHUAX HAYaJIbHOU CKOPOCTH,

[P Pa3HbIX yriax MeXAy HadyalbHOU
CKOPOCTBIO 1 TOPU30HTOM.
Hcnonvzosams pyneTky,
KHUHEeMaTH4eckue (opMyJibl,
OMKCBHIBAIOIINE ABUKEHUE TEa,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH JIaJIbHOCTH MOJIETA TEJIA,
OpOILIEHHOTO TOPU30HTAJIBHO,

OT €r0 HAYaJIbBHOW CKOPOCTH.
Hccrnedosams 3aBUCUMOCTD TAITbHOCTH
noJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAa4aJIbHOU
CKOPOCTHU U UHMEPNPEMUPOBams
MOJIyYECHHBIE PE3YJIBTATHI.

Pewamps 3amauy Ha onpeaeneHue

M0 SKCIEPUMEHTAIBHBIM TAHHBIM
HA4YaJIbHOM CKOPOCTH Tea,
OpOIIIEHHOTO TOPU3OHTAIBHO.
Onpeoenamsb aOCONMIOTHYIO

H OTHOCHUTCIIbHYIO ITOIPCHIHOCTD
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1.4  IIpocrteitmme
TC€OMETPHUECKUC
HU3MEpEHUS
(camocTosiTenbHas

pabora)

1.5 TIpadpuku
AKCITEPUMEHTAITLHBIX

3aBUCUMOCTEMN.

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

yTOJ1, TUIOIIA b, 00HEM)

['padmyeckoe npeacraBieHne
3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH APYT OT Apyra. JInnernas

HAYAJIbHOM CKOPOCTH TENA,
OpOILIEHHOTO TOPU30HTAIBHO
Onepuposams NOHAMUAMU.
a0COJI0THAs MOTPEIIHOCTh U3MEPEHHS],
OTHOCHTEINbHAS TIOTPEITHOCTD
U3MEpEHUsI.

3Hamb METOIbl U IPUEMBI IPOBEICHUS
MPSMBIX U3MEPEHUA TEOMETPUUECKHIX
BCJIMYHH.

Ipumenamo Gopmybi

JUIS1 OIIpeieieHUs1 aDCOTIOTHBIX

1 OIICHKH OTHOCHUTEIBHBIX
MTOTPELIHOCTEMN.

Pewams 3anauy Ha onpeneneHue
riomaan Gurypsl u 00bema Tena

0 IKCIIEPUMEHTATIbHO U3MEPEHHBIM
3HAYCHUSM JIJTUH.

Onpeoenamob 3HaYEHUS] OTHOCUTEIBHBIX
MOTPEMTHOCTEN B MPOLIEHTAX
Onepuposams nonamusmu: Tpadhuk
3aBUCUMOCTH OJTHOU (pU3UYECKOM

BEJIMYUHBI OT JAPYroM, TUHEWHAs
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I'paduueckas
00paboTKa JTaHHBIX

(Jtexus)

3aBUCUMOCTE. YTJIOBOU
K03 GUIIUEHT ¥ CBOOOIHOE

cllaraéMoe€ JIJMHEMHOM 3aBUCUMOCTH

3aBHCHMOCTb, YTJIOBOW KO3 PHUITCHT
U CBOOO/IHOE cllaraeéMoe JIMHEHHOM
3aBUCUMOCTH, aIMPOKCUMAIIHS,
WHTEPTOJISAIINSA, YKCTPATIOJISIIHSL.
3nams ipaBUIIa MOCTPOCHHUSI TPaUKOB
3aBHCHUMOCTEH (PU3UICCKIX BEITMUNH
JPYT OT Jpyra.

Cmpoums TpaduKu JIMHEHHBIX
3aBUCUMOCTEH (PU3UIECCKUX BETUIHH
ApYyT OT Apyra.

Ipumensamo ipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYMH APYT OT JpyTa.

IIpusooums npumepwvl aNMpPOKCUMAIIHAH,
WHTEPTOJISAIAN, YKCTPATTIOJISIIHH.
Ymems poBOAUTE ITPOLIEYPHI
aTNIpPOKCUMAITUH, THTEPIIOJISAIINH,
AKCTPATIOJISIIHH.

Onpedensimsb 3HAUEHUS YTIOBOIO
koa(durreHTa u cBOOOTHOTO

cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATDh UX a0COIIOTHEIC
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1.6

O6paboTka
HEJIMHEHNHBIX
3aBUCUMOCTEH:
JIMHEeapu3alysl,

IIoACYCT 1101 aan

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

H €C JIMHCAapHU3aluAa

MOTPEIIHOCTH.

Yemanasenusams 63aumoceasu MexIy
MaTE€MaTUYECKUM IIOHITUEM <«JIMHEHWHAs
GYHKIUS) U TMHEHHOM 3aBUCUMOCTBIO
buznyecKruX BEIWYHH APYT OT JIpyra.
Hccneoosams u unmepnpemuposams
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(¢u3nyeCKUX BEIUYUH JIPYT OT JIpyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHENHBIX TPa(pUKOB 3aBUCUMOCTEM
(U3MYECKUX BEJIMYUH APYT OT Apyra
0 3a/laHHBIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH 110 TOCTPOCHHOMY IpapUKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
cliaraeMoe, OLIEHUBAaTh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEITHOCTH
Onepuposams nousmuamu. Tpadpux
3aBUCUMOCTH OJTHOM (hU3UUECKOM
BEJIMYUHBI OT APYrOM, HEJIMHEHHAS
3aBUCUMOCTb, JIMHEAPU3aLUs

HEJIMHEWHOM 3aBUCUMOCTH, IJIOMIA/Ib
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noJ rpauxom,
HOCTPOEHUE
KacaTelbHBIX

K rpaduKy (JEKIus)

o1 rpaikoM 3aBUCUMOCTH,
KacartelsibHas K rpaduKy 3aBUCUMOCTH

B JIAHHOM TOYKE.

3nampo nipaBUiia TOCTPOCHUS TPa(UKOB
3aBUCUMOCTEH (PM3NUECKUX BEITUINH
JPYyT OT Jipyra, (U3NUECKHil CMbICIT
IO O] TpaUKOM 3aBUCUMOCTHU
U KacaTeJIbHOU K TpaduKy 3aBUCUMOCTHU
B JJaHHOM TOYKE.

Cmpoumb UCXOTHBIC

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

Ilpumensme ipaBUIIa IOCTPOEHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Onpeodensime 3HAYEHUS TUIOIAIN

o rpaKoM 3aBUCHMOCTH

U YIJ10BOro kosgduirenra

KacaTelbHOH K TpaduKy HETMHEHHOM

42



3aBUCUMOCTH B IaHHOM TOYKE,
OLICHMBATh UX a0COJIFOTHBIE
MOTPEIIHOCTH.

Yemanaenueams 63aumoceasu

MEXy MaTEMaTUYECKUM ITOHATHEM
«(pyHKLIHSD U 3aBUCUMOCTBIO
(U3HYECKUX BEJIMYUH APYT OT APYTa.
Hccneoosams u unmepnpemuposamso
rpauKy HEIMHEHHBIX 3aBUCUMOCTEN
(bu3nyeCKuX BEIMYHUH JPYT OT JIpyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHEapU30BaHHBIX IPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUNH
JIpYT OT Jpyra 1o 3alaHHbIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH 10 MOCTPOCHHOMY IpapUKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
cllaraemMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCJIBHBIC ITOI'PCIIHOCTH

1.7 Wsmepenue 2 PaBHOMEpHOE 1 HEPABHOMEPHOE Onepuposams nouamusamu. Tpapuk
3aBHCUMOCTH MPSIMOJIMHEUHOE JIBUKEHUE. 3aBUCUMOCTH OJTHOM (hU3UUECKOM
KOOPJAMHATHI TPAHULIbI Koopaunara, Bpems, CKOpOCTb BEJIMYUHBI OT IPYTOW, HEIIMHENHAS
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00J1acTH HaMOKaHHUA
OT BPEMEHH.
JInneapuzauus

3aBUCUMOCTHU

(mpakTHKyM)

1.8 HM3yuenue ynpyroro
rucrepesuca

(MpakTHKyM)

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

Cuna ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JINHEAPU3AIIUS
HEJIMHEMHOW 3aBUCHMOCTH.

Cmpoumps TMHEapU30BaHHbIN rpaduk
3aBUCUMOCTH (PU3MUYECKUX BEITUYNH
JIpYT OT Jpyra.

Ilpumensame nipaBuIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEIIWYWH JPYT OT ApyTa.

Onpedensimsb 3HAUEHUS YTIIOBOTO

ko3 duireHTa 1 CBOOOHOTO
ciiaraeMoro rpaduka JMHEHHOM
3aBUCUMOCTH, OICHUBATh

1X a0COJIOTHBIC TTOTPEITHOCTH.
Hccneoosams u unmepnpemuposamso
HEJIMHEHHYIO0 3aBUCUMOCTh KOOPIMHATHI
rpaHuilbl 00JIACTH HAMOKaHUs Oymaru
OT BPEMCHH.

Hcnonvzoeams CEKYHIOMED U PYJIETKY
Onepuposams nowamusAMU: CUIA,
nedopmariusi, ynpyruii THCTEPE3uC.
Ymemw» popmynupoath 3akoH ['yka,

cOOUPATh FIKCIIEPUMEHTAIBHYIO
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OTkJI0HEeHUs OT 3aKoHa ['yka.
['uctepesuc. PaboTa cuibl
Ha MaJIOM ¥ Ha KOHEYHOM
nepemenienuu. ['paduueckoe

IIPEICTABICHUE PA0OOTHI CUJIIBI

YCTaHOBKY.
Dopmynuposeams TUNIOTEY O XapaKTEPE
3aBUCUMOCTH JJIUHBI 00BEKTA OT
BEJINYMHBI ITPUII0KEHHON K HEMY CHJIBL.
Cmpoumb HeNTMHENHBIN rpaduk
3aBUCUMOCTH (PU3MUECKUX BETUINH
ApYT OT Apyra.

Ilpumensame nipaBUIIa IOCTPOEHUS
rpaMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJINYMH JIPYT OT Apyra.

Hccneoosams u unmepnpemuposams
HEJIMHEWHYIO 3aBUCUMOCTb JIJTUHBI
00BEKTa OT BETUYMHBI IPUIIOKECHHON

K HEMY CHJIBL.

Onpedensimp yroy HaKJIOHA
KacaTelbHOHN K rpauKy HEJIMHEHHON
3aBUCHUMOCTH B JJAaHHOM TOUKE, MIOIIATb
1o rpauKoM, OIICHUBAThH A0COJIFOTHBIE
1 OTHOCUTEJIbHBIE TOTPEITHOCTH ATUX
BEJINYUH.

Hcnonvzosams cexyHIOMED

Y TUHAMOMETD.
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1.9

Haxoxxnenne Maccel
JIMHENKU U WIIPULIA
C IOMOIIIBIO
YPaBHOBEIIMBAHUS

phryara (IpakTUKyM)

AOCOIOTHO TBEP/IOE TETIO.
BpamarensHoe nBUKeHUE
TBEPAOTO TesIa. MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BpAILICHHUSI.
IInedo cuabl. CnokeHue Cuil,
MIPUJIOKEHHBIX K TBEPJIOMY TEITY.
LlenTp TsKeCcTH TEna. Y CIOBUs

paBHOBECHS TBEPIOTO Tea. Peruar

Yemanasnusams e3aumocessu

MEXIy onpenesneHneM hru3ndecKou
BEIIMYMHBI «MEXaHU4ecKasi paboTa

U TEOMETPUICCKUM TTOHSATHEM
«IUTONIA/Ib TTO/1 TpaUKOM 3aBUCUMOCTHU
BEJTMYMHBI CHJIBI OT BETUYHHBI
nehopManum»

Onepuposams noHAMUAMU. MOMEHT
CUJIbl OTHOCUTEIJIBHO OCH BPAILIEHUS,
IJIEYO CUJIBI, LIEHTP TSAKECTH Tela,
phIvar.

Ymems hopmynupoBaTh npaBuiio
MOMEHTOB, YCJIOBUSI PAaBHOBECHS
a0COJIIOTHO TBEPIOTO TeJIa, CKIIaIbIBATh
CWJIBI, IPUIJIOKEHHBIC K TBEPJIOMY TEIY,
coOHpaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums ipuMepbl IPUMEHEHUS
pBIUAToB.

Dopmyauposams TANIOTEZY O XapaAKTEPE
3aBUCUMOCTH KOOPAMHATHI TOYKH

OTOpBI YPAaBHOBEIIEHHOTO phlyara
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OT BEJIMYUHBI CUJIbI, PUIIOKEHHON

K €r0 KOHITY.

Cmpoumb TuHEHBIN TpaduK
3aBUCUMOCTH (PU3UYECKUX BETUUHH
JIpYT OT Jpyra.

Ipumensmo nipaBUia MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIWYWH JPYT OT ApyTa.
Hccneoosams u unmepnpemuposams
3aBUCUMOCTH KOOPJMHATHI TOUKHU
OTIOPBI YPABHOBEIICHHOTO phluara

OT BEJIMYUHBI CUJIbI, PUIIOKEHHON

K €r0 KOHILY.

Onpeodensims 1o TpaPuKy TUHEUHOM
3aBUCUMOCTH 3HAYCHHS YTIIOBOTO

ko3 duireHTa 1 CBOOOHOTO
cJlaraeMoro, OolleHHBaTh a0COJIFOTHEIE
U OTHOCUTEJIBHBIC MOTPEITHOCTH ITHX
BCJIMYHH.

Ucnonvzosams TUHEHKY, a TAKXKE
HITPHIIL C ISTICHUSMU JIJI51 U3MEPEHUS
o0Bema.

Pewamys 3anaun 0 paBHOBECUH pbluara
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1.10 Usmepenue
K03 uIrenHTa
HHEPreTUYECKUX MOTEPh
MPHU OTCKOKE IIapHKa
OT MOBEPXHOCTH

(TIpaKTUKyM)

I/IMHYJ'ILC CHJIBI 1 USMCHCHUC

UMITYJIbCa TeJ1a. 3aKOH COXPAHEHUS

uMiyabca. Kunernueckas sHeprus

MaTepuaabHOU TOYKH. Teopema
00 U3MEHEHUHN KHHETUIECKOMN
SHEPTUH MAaTEPUATBLHON TOUKHU.
[ToreHManbHBIE

Y HEIOTECHUUAJIbHBIE CUJIBI.
[TorennuanbHas SHEPrusl.
[TorenuuanbHas SHEprus Tena

B OJIHOPOJTHOM T'PABUTAITMOHHOM
nosie. CBsi3b pabOTHI
HETOTECHIIUAIbHBIX CUII

C UBMECHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TE. 3aKOH
COXPaHEHUSI MEXaHUYECKOMN
DHEPruu. YIpPyrue u Heyrnpyrue
CTOJIKHOBEHHMSI. BHyTpEeHHS

HHEpPrus Tena

Onepuposams NOHAMUAMU. AIMITYJIbC
CHUJIBbl, UIMITYJIBC T€JIa, KHHETUYECKAas
DHEPIusl MaTEPUAIBHONU TOYKH,
ITOTEHIUAJIBHBIE U HEITOTCHIIMAJIbHBIE
CHUJIBI, IOTEHIIMAJIbHASL SHEPTHSI

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

Y HEYIIPYTHUE CTOJKHOBEHUS.

Ymems popmynarpoBaTh 3aKOH
COXPaHEHMS UMITYJIbCA U TEOPEMY

00 U3MEHEHNH KHHETUYECKON SHEPTHH
MaTEepUAIBHON TOYKH, 1aBaTh
ONPEIEIICHNE MOTEHIIUATbHBIX

Y HENIOTEHLIMAJIBHBIX CHUIL;
(bopMyIIMpoBaTh 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUH.
IIpusooums npumepul Cilydaes,
KOTJ]a UMITYJIbC TEa COXPAHAETCS
WJIM HE COXPAHSETCA, KOraa
MEXaHWYECKasl JHEPTUsl CUCTEMBI
COXPAaHSIETCS UM HE COXPAHSETCH,

YOPYTUX U HEYNIPYTUX CTOJIKHOBEHUM.
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Hroro no pazgeny

20

Dopmynuposams TUTIOTE3Y O XapaKTEPe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa
MIOCJIE COYTaPEHUS C TTIOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoumbs TUHEHHBIN U HETMHEHHBIN
rpaduK 3aBUCUMOCTH (PU3UUECKUX
BEIIWYWH JPYT OT ApyTa.

Ipumensmo TIpaBUIIa IOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.

HUccneoosams u unmepnpemuposamso
3aBHCUMOCTH BBICOTHI OTCKOKA ITIaprKa
MOCJIE COYTaPEHUS C TTIOBEPXHOCTHIO
TOPU30HTAIBLHOTO CTOJA OT BBICOTHI
copoca.

HUcnonvzosams pyneTKy.

Pewams 3agaun 06 aOCOMOTHO
YOPYTHX ¥ a0COJIFOTHO HEYNPYTHX

COyapEHHSIX

49



Pa3nen 2. MoJjiekyJsipHasi pu3nka ¥ TepMOIMHAMUKA

2.1. OnpeneneHue 2 KonudecTBO TEMIOTHI.
TEIUIOEMKOCTH TemnoemMkocTh Tena. Y aejbHas
TBEPJIOTO TeJla ¥ MOJISIpHAs TeTNIOEMKOCTH
(TIpaKkTUKyM) BEIIECTBA. Y PaBHEHHE TEILIOBOTO

Oananca. TerioBoe paBHOBECHE

Onepuposams nNOHAMUAMU. KOJIIMYECTBO
TEIUIOTHI, TETNIOEMKOCTh TeJa, yAeTbHas
¥ MOJISIpHAS TEIUIOEMKOCTH BEIIIECTBA,
TEIIOBOE PABHOBECHE.

Ymems hopMynupoBath ypaBHEHHE
TEIJI0BOro OanaHca, coOuparhb
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepul T,
o0aarmx 0AMHaKOBON
TEIIOEMKOCTBIO0, HO pa3INYHON
yEIbHOU TEMI0EMKOCTBIO.

Ipumensamob ypaBHEHHUE TETIIOBOTO
OanaHca JiJIs ONTMCcaHus mpoIiecca
TEIJI000MeHa TBEPJIOTO TeJla C BOJIOM.
Hccneoosams TennoodMeH

MEX/1y TBEPIBIM TEJIOM M KHUAKOCTAMU
U UHMEPNpPemupo8ams pPe3yabTaTbl
ATHUX OTBITOB.

Onpedensims TEMI0EMKOCTh TBEPAOTO
TeJla Ha OCHOBAaHUU PE3yJIhTaTOB

OMBITOB M0 U3YYEHHIO TEIJIO0OMEHA
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2.2.

N3smepenne
TEMIIEPaTypbl PyK
JKCIIEPUMEHTATOPA
Y IaBJICHUS, KOTOPOE
MOTYT CO3/1aTh

€Iro JICTKUC

(mpakTHKyM)

JlaBnenue, o0beM, TeMneparypa,
KOJIMYECTBO BemecTBa. MaeanbHbin
ra3. YpaBHeHue MenpaeneeBa—
Knaneripona. ['a30Bbie 3aKOHBI.
["a30BbIl TEpMOMETP

MEXK1y TBEPIbIM TEJIOM U JKUIKOCTSIMH
C pa3HBIMHU TEMIIEpPATypaMHu, OLIECHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTU U3MEPEHHON BETUYNHBI.
Hcnonvzosams TEPMOMETD.
Yemanasnusams e3aumocesisu

MEX/Ty 3aKOHOM COXPAaHEHUS YPHEPTUU
Y ypaBHEHHEM TEIIOBOIO OanaHca.
Pewamyb 3a1aun Ha IPUMEHEHUE
ypaBHEHUS TEIJIOBOTO OajaHca
Onepuposams nousimusmu. JaBICHUE,
00BeM, TeMIlepaTypa, KOJTHIECTBO
BEIIIECTBA, HJIcaJIbHBIN ras.

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

3name yCTPOMCTBO U MPUHLIUI paOOTHI
ra3oBOr0 TEPMOMETpA.

Ilpusooums npumepsi TOBEACHUS Ta3a
MIpU U3MEHEHUH €T0 JIaBJICHUS, 00beMa,

TCMIICPATYyPhI.
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2.3.

O dexTuBHbIM

K03 HULIKIEHT
AKECTKOCTU CUCTEMBI.
Onpenenenue Mmoaymist
FOnra npoBosioku

C TIOMOIIBIO phblyara.
Onpenenenue npeaena
ynpyroi nedopmaruu
(IpaKTUKyM)

Hedopmariu TBEpAOTO TENA.
Pactsxxenue u cxxarue. Monynb
IOnra. Ynopyrue n Heynpyrue
nedopmarun. [Ipenen ynpyrux
nedopmarmii. 3akon ['yka.
MoOMEHT CUJIBI OTHOCUTEIIBHO OCH
BpauieHus. [lieyo cunbl. YcnoBus

paBHOBECHS TBEPAOTO Tena. Peruar

Ilpumensamep TUHEUKY U CEKYHIOMED.
Onpedensimeb TEMIEPATYPY U TABJICHHE
UJICIbHOTO Ta3a Mo pe3yJbTaTaM
OTIBITOB C CAMO/JIEJLHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzosams ITMHENKY

Y CaMOJEJIbHBIN ra30BbIii TEPMOMETP.
Yemanasnuseams 63aumocessu
MEXy BHEIITHUMU U BHYTPEHHUMH
MakporapaMeTpamu
TEPMOJIMHAMUYECKOU CUCTEMBI.
Pewams 3anaun Ha IPUMEHEHHE
ypaBHeHust MenaeneeBa—Kianeinpona
Onepuposams nousmusimu. yupyrue
U Heynpyrue nedopmarium,

npezen ynpyrou nepopmarmu,
MoxyJib FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BpAICHUS, IIJIEY0
CHWJIBI, pbIYar.

Ymems popmynupoBats 3akoH ['yka
JU1s1 ehopMaliuy pacTsHKEHUs
OJIHOPOJTHOTO CTEP>KHSI C MOCTOSTHHBIM

MMONEpCUYHbIM CCUYCHHUEM, YCIIOBHC
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paBHOBecHsI aDCOIOTHO TBEPAOTO TeNa,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepwvl ynpyrux

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

U UHMEPNPEemupo8amy

MOJTyYEHHBIE Pe3yJIbTaThI,

B TOM YHCJIE JJIs1 ONPEJEIICHUs peaena
yrnpyroi aedopmanuu.

Onpeodensams Moynb KOHra npoBoiIoku
Ha OCHOBaHUH PE3yJIbTaTOB OIBITOB

M0 PACTSKEHUIO TIPOBOJIOKH

C MMOMOLIBIO PA3TUYHBIX 1O BEJIMYMHE
CHJI, OLICHUBATh a0COTIOTHYIO

Y OTHOCUTEIbHYIO IOTPEUIHOCTh

u3MepeHHoro moayJs FOnra.
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2.4.

N3mepenune
koa¢dunrenTta
IIOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTpbIBA (IIPAKTUKYM)

[IoBEpXHOCTHOE HATSKEHUE.
KoadduimeHT noBepxHOCTHOTO
HaTsDKeHUs. Criia MOBEPXHOCTHOIO
HaTsDKeHus. Kanmwspasie
sBiieHus. JlaBiieHue

IO/ UCKPHUBJIEHHOM ITOBEPXHOCTHIO

xkunkoctu. opmyna Jlammaca

Hcnonvzoeams HEPABHOIUIEYUN pbIUar
JUISl YBEJIMYEHUS CUIIBI U TIEPEMEILICHUS.
Pewams 3a1aun Ha TPUMEHEHUE 3aKOHA
['yka st pacuera pacTspKeHUs

Y CXKaTHsl CTEPIKHEN

Onepupogams NOHAMUAMU:
MMOBEPXHOCTHOE HATSKEHHUE,
KO3(PUIIMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KAaMWUISIPHBIC SBICHUSL.
Ymems 3anuceiBaTh GOPMYITY JISI CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, (OPMYITY
Jlamtaca st onpeneneHus JaBICHUs
MO/ UICKPUBJICHHOM MOBEPXHOCTHIO
KUJKOCTH, COOUPATH
AKCIEPUMEHTAIIbHYIO YCTAHOBKY.
IIpusooums npumepsvl MOBEPXHOCTHBIX
SABJICHUM W KaNWJUISPHBIX SBJICHUM.
Ilpumensmos METO OTPHIBA PAMKHU

OT MOBEPXHOCTHU KUJKOCTH

JUTst m3MepeHus kodddumrenTa
MMOBEPXHOCTHOTO HATSIKEHUS YKUIKOCTH.

Hccneoosamsb 3aBUCUMOCTD BEJIMYNHBI
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2.5.1. OmnpeneneHue TOYKU

pochl (IPAKTUKYM)

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

OT TEMIIEpaTypHI,

WX HE3ABUCUMOCTDH OT 00BbEMA

CHUJIbI, HEOOXOIUMOI1 JIJIs1 OTpbIBA

OT IOBEPXHOCTH BOJBI IPOBOJIOYHOU
paMKH, OT €€ epuMeTpa

U UHMepnpemupo8ams PE3yJIbTaThl
IIPOBEJCHHBIX U3MEPECHUM.

Onpeodensamob kKod3DpuUIeHT

IMOBCPXHOCTHOI'O HATAKCHUA JKUAKOCTU

10 pe3yibTaTaM IPOBEACHHBIX
HM3MEPEHUH, OIIECHUBATh A0COJIFOTHYO
Y OTHOCUTEJBHYIO MOTPEITHOCTD
U3MEPEHHON BEJINYVHBI.
Hcnonv3o6ams pblyuar i CO31aHuUs
CHJIBI 3aJJaHHOM BEJIIMYMHBI.

Pewams 3anaun Ha NpUMEHEHUE
(hOopMYIIBI JIJIs1 CHITBI TOBEPXHOCTHOTO
HaTshkeHus u popmydsl Jlamnaca
Onepuposamsb NOHAMUAMU.
HACBIIICHHBIN U HEHACBIIIEHHBIN Tap,
BJIQYKHOCTb BO3/yXa, a0COJIFOTHAS

1 OTHOCHUTEJILHAS BIIAYKHOCT.

Ymemwb xaueCcTBEHHO ONMCHIBATH

3aBUCHUMOCTD IINIOTHOCTH U OJaBJICHUS
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HACBIIIEHHOTO napa. BiaxHoCTh
BO3ayxa. AOCONIOTHAS

N OTHOCHUTCIIbHAA BJIAXKHOCTD

HACBIIIEHHOTO ITapa OT TeMITepaTypHl,
X HE3aBUCHMOCTH OT 00beMa
HACBIIIICHHOTO T1apa, COOMPAaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooumv npumepsvl HACHIIIICHHOTO
Y HEHACBIIIICHHOTO Tapa.
Hccnedosams niponiecc BbIAACHUS
POCHI [P MIOHUKEHUHU TEMITEPaTypPhl
BJIQYKHOTO BO3/yXa

U UHMepPnpemuposams OJTyICHHBIC
PE3yJIbTaTHI.

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

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

(TIpaKkTUKyM)

DIEKTPUYECKUN 3aps/I.
DIeKTpUYECKOE MoJIe.
HanpsskeHHOCTh M IOTEHIMAT
ANEKTPUYECKOTO 1os. PazHocTh
MOTEHIIUAJIOB U HAMPSHKEHUE.
N3mepeHne HanpsHKeHUsI.
BonbrmeTp. Konaencarop.
DIEKTPOEMKOCTh KOHAEHCATOPa.
[TapannensHoOE

1 MIOCIIE0BATEIbHOE COCTUHEHUE

KOHJICHCATOPOB

aOCOJIIOTHOM M OTHOCUTEIIBHOM
BJIQKHOCTHU

Onepuposamb NOHAMUAMU.:
AIIEKTPUYECKUI 3apsijl, ITEKTPUIECKOE
1oJie, HAMPSKEHHOCTh U MOTCHIINAI
AIIEKTPUUYECKOTO TMOJIs, Pa3HOCTh
NOTEHLMAJIOB U HaNpsKEHUE,
KOHJICHCATOP, AIEKTPOEMKOCTb
KOHJIEHCATOPA.

Ymemsb BoIUUCIATH 3apsi KOHIEHCATOPA
10 €r0 ANEKTPOEMKOCTH

Y HaIIPSDKEHUIO, IPUMEHSTH (DOPMYJIIbI
JUISL pacyeTa 3JIEKTPOEMKOCTH

IIPH MOCIIEI0BATETLHOM

¥ TIapaJuIeIbHOM COCTUHEHHUH
KOHJIEHCATOPOB, COOMpPaTh
AIIEKTPUYECKYIO IIETIb.

Ilpusooums npumepwi
MOCJIEA0BATEIBHOIO U MAPAIIIEIBHOTO
COCTMHEHMS KOHJIEHCATOPOB.
Hccnedosams 3aBUCUIMOCTD

HaIIPsAKCHUA Ha KOHACHCATOPC
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Htoro no pazgeny
Pa3nen 3. DiekTpoaMHAMMKA.
3.1. Hzydenwue mporecca

pa3psIKHU KOHAEHcaTopa

(mpakTHKyM)

DIIEKTPUYECKUN 3aps .
DIIEKTPUUECKOE TOJIE.
HanpsxeHHOCTh U MOTeHIMA
ANEKTPUUYECKOrO 1oJsi. Pa3HocTh
MOTEHIUAJIOB U HANPSIHKEHUE.
O/J1C uctounnka Toka. Usmepenue

HanpspkeHus. BoasT™erp.

OT €TI0 JIEKTPOEMKOCTH
U UHMepnpemupo8ams Pe3yJIbTaThl
ATOTO IKCHEPUMEHTA.

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

Y OTHOCHUTEIbHBIE TOTPEIIHOCTH
U3MEPSEMBIX BEINYHH.
Hcnonvzoeamsb BOIBTMETP.
Pewams 3a1aum Ha coeIUHEHNE

KOHJICHCATOPOB

Onepupogamb NOHAMUAMU.
AIEKTPUYECKUH 3apsl, DIICKTPUUECKOE
M0JIe, HANPSKEHHOCTh U MOTEHIAII
BJIEKTPUYECKOTO TOJIS, Pa3HOCTh
MOTEHIMAJIOB U HaIPSKEHUE,

OJIC ucrtounrka Toka, KOHJIEHCaTOoD,

QJICKTPOCMKOCTb KOHACHCATOPA,
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KoHaeHcaTop. DI1€KTpOEMKOCTb
KOHJICHCATOpa. DIEKTPUUECKOE
conpoTtuBieHue. 3akoH Oma

JUJIS1 TIOJTHOM (3aMKHYTOM )
DIIEKTPUIECCKOM TIEITH.
Konzaencarop B 1ienu noCTOSSTHHOTO

TOKa

ANEKTPUUYECKOE COMPOTUBIICHHUE.
Ymems dopmynupoBats 3akoH Oma
JIJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1IeTIH, BBIYUCIIATh
3aps] KOHAeHcaTopa

0 €T0 AIEKTPOEMKOCTH

Y HaIlpsSDKEHUI0, COOMPATH
AIEKTPUUYECKYIO 1IETIb.

Ilpusooums npumepsvi IOBECHUS
KOHJIEHCATOpa, BKIIFOYEHHOTO B LIETIb
MOCTOSTHHOT'O TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTeEPE
3aBUCHUMOCTH CHJIbI TOKA OT BPEMEHU
MIpU pa3psiaKe KOHAEHCATOpa

4yepes pe3nucTop.

Cmpoums rpaduK 3aBUCUMOCTH CHUITBI
TOKa OT BPEMEHU IIPU pa3psaKe
KOHJIEHCATOpa Yepe3 PE3UCTOp.
Ilpumensame nipaBUIIa MOCTPOEHUS
rpadMKOB 3aBUCUMOCTEHN (DU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Hccnedosamsb 3aBUCUMOCTD CHJIBI TOKA
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3.2.

Onpenenenue
yAEITBHOTO

COIIPOTHUBJICHUA

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

3J’I€I(TpI/I‘-IeCI(OC COIIPOTUBJICHHC.

OT BPEMEHH TIPH pa3psaKe
KOHJICHCATOpa Yepe3 PE3UCTOP

U UHMEPNPemupo8ams 3Ty
3aBUCHUMOCTb.

Onpeodensims SNEKTPOEMKOCTh
KOHJIEHCATOpAa,

BBIPAXKAS €€ Uepe3 yriloBOu

K03 PUIIMEHT KacaTenbHOM K rpaduKy
3aBUCUMOCTH CHJIbI TOKA Pa3psIKH
KOHJIEHCATOpa OT BPEMCHH,

OIICHUBATh a0COJIIOTHYIO

1 OTHOCHUTEIIbHYIO IIOTPEITHOCTh
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTETMETP

U CEKyHJIOMeEp.

Ycemanasnuseams 63aumocessu.
Pewamy xauecTBeHHBIE 33741

0 KOHJICHCATOpaX, BKIIFOUCHHBIX B IIETTh
MTOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU.

CHJIa TOKA, HaMpsDKEHUE,

QICKTPHUICCKOC COIIPOTHUBJIICHUC,

60



Marepuaa MpoBOJIOKH

(mpakTHKyM)

3aBUCUMOCTb COIPOTUBIICHUS
OJTHOPOHOT'O MPOBOJAHUKA

OT €ro JUIMHBI U TUIOIIAAN
HOIIEPEYHOI0 CeYEHUs. Y IeIbHOE

COIIPOTUBJICHUC BCIICCTBA

yAEIBbHOE COMTPOTUBIICHUE
BEIIECTBA.

Ymems hopmynupoBath 3akoH Oma
JUTSl Y9acTKa IIETIH, 3aIiChIBATh
dbopMyy TSl 3aBUCHMOCTH
COIIPOTHUBIICHUS OJTHOPOJTHOTO
MIPOBOJIHUKA OT €r0 JJIUHbI

U IJIOIIA]TU ITOTIEPEYHOT0 CEUCHUS,
cOOUPATH DIIEKTPUUECKYIO LICTIb.
IIpusooums npumepwvl BEIECTB

C Pa3IUIHBIM YCIbHBIM
COTIPOTHUBIICHUEM.

Ipumensmov METO NU3MEPCHHUSI

MaJIbIX AJIEKTPUUECKHUX
COITPOTHUBJICHU.

HUccneoosams 3aBUCUIMOCTD
HaIPSHKEHUST MKy KOHITAMU OTpe3Ka
MIPOBOJIOKHU OT JIJTMHBI TOTO OTPE3Ka
U UHMepPnpemupo8ams pe3yabTaTbl
MIPOBEICHHBIX M3MEPEHUH, BEIUHCIISATH
AIEKTPUYECKOE COMPOTUBIICHUE OTPE3Ka

IIPOBOJIOKH I10 U3MCPCHHBIM 3HAYCHUAM
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3.3.

N3mepenune
BOJIbT-AMIIEPHON
XapaKTEPUCTUKU
IIOJIyIIPOBOJHUKOBOI'O

nuona (MPaKTUKYM)

[TonynpoBoauuku. CoOCTBEHHAS
U TIpUMECHasi TPOBOAUMOCTh
MOJTYITPOBOTHUKOB.

CgolicTBa p-n-nepexona.

[TomynpoBOIHUKOBBIN AUOM

CHJIBI TOKA W HATIPSKCHHSI.
Onpedensms yaeIbHOE COPOTHUBIICHUE
MaTepurasa MPOBOJIOKH 10 N3BECTHBIM
JUTHHE, TAAMETPY U CONIPOTUBIICHUIO,
OLIEHUBATh A0COJTIOTHYIO
¥ OTHOCHUTEIIbHYIO IIOTPEITHOCTh
YAEIBHOTO COMPOTUBIICHUS.
Hcnonvzo6ams MyTbTUMETP B PSKHMaX
BOJIBTMETPA U aMIIEpMETpa, JINHEUKY,
MUKPOMETP.
Pewams 3anaun Ha 3akoH OMa
JUTSl y9aCTKA IETH U Ha 3aBUCUMOCTh
COTIPOTHUBJICHUS OTPE3Ka IIPOBOJIOKH
OT €ro XapaKTePUCTHK
Onepuposams NOHAMUAMU.:
MOJTYyITPOBOTHUK, COOCTBEHHASI
¥ TIpPUMECHAas! TPOBOTUMOCTH,
p-N-Tiepexo 1, MOMyIPOBOTHUKOBBIH
JTIO]T.
Ymems 0OBICHATH IPUPOTY
COOCTBEHHOMU Y IPUMECHOM
MPOBOAUMOCTH, CBOMCTBA
p-N-Tiepexo/1a, MPUHITKI ACHCTBHUS

62



MOJTyTIPOBOTHUKOBOTO IMOA,

ero (hyHKIIMOHUPOBAHUE

[P BKJIIOYEHHUH B DJIEKTPUUYECKYIO IIETTh
MOCTOSIHHOT'O TOKa B MPSIMOM

1 B 00paTHOM HamNpaBJI€HUHU, COOUPATH
AIEKTPUYECKYIO MeTh, YNTATh
MapKHUPOBKY MOJIYITPOBOTHUKOBOTO
MOJA.

IIpusooums npumepsvl NCTIONB30BAHUS
MOJTyIIPOBOTHUKOBOTO INO/1A

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

OT TMOIAHHOTO HA HETO HAMNPSKECHHUS.
Cmpoumbs SKCIEPUMEHTAIILHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) moiympoBOIHUKOBOTO MO
MIPY €T0 BKIIFOUCHUH B DJICKTPUIECKYIO
IETTb TTOCTOSTHHOTO TOKA B MPSMOM

¥ B OOpaTHOM HaIIPaBJICHUU.
llpumensams ipaBUIIa TOCTPOCHUS

rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
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Hroro no pazgeny
OBUIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME

34

BEIIMYUH JPYT OT ApyTa.
HUccneoosams BAX

MOJTyTIPOBOTHUKOBOTO IMO/A,
BKJTFOYEHHOTO B IIETTh IOCTOSTHHOTO TOKA
B IIPSIMOM U B OOpPaTHOM HampaBICHUH
U UHMePNPemupo8ams

ATy 3aBUCUMOCTb.

Onpedensims 3NEKTPUIECKOE
COIPOTHUBIICHUE TIOIYITPOBOTHIUKOBOTO
JTMO/1a TIPU TAaHHOM 3HAYCHUU
HaIpsHKEHUS, OLICHUBATh a0COJIIOTHYIO
U OTHOCUTEJIBHYIO TOTPEITHOCTD

9TOM (HU3UICCKON BEIIMUUHBI.
HUcnonvzoeams BONBTMETP, aMIIEPMETD,
MEPEMEHHBIN PE3UCTOP, MAKETHYIO
1aTy, NOJYIPOBOJHUKOBBIN AHO/.
Pewamy 3agaun Ha 11eTIH TOCTOSTHHOTO
TOKa MPU HAIUYUHU B HUX HJICATTLHOTO

Juoaa
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11 KJIACC

No

/11

HaumenoBanue

pPa3aciioB U TCM

Paznen 1. DaekTpoguHaMuka

1.1.

O11eHKa BEJIMYNHBI
TOPU3OHTAIILHOU
COCTAaBJISIONICH
MarHUTHOM UHAYKIINHU
MarHUTHOTO MOJIS

3emun (ITPaKTUKYM)

KomuuectBo

qaCoB

[IporpammHoe copepkaHue

MarunutHoe noJie. Bektop

MAarHMTHOM MHAYKIUHA. | [puHIHAT

CYyHEPIO3ULINHA MArHUTHBIX TTOJIEN.

JIvHUM MarHUTHOW MHIYKIIHUH.
MarauTHOE noJie KaTylKu

C TOKOM

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

o0ydJaronmxcs

Onepupoeamb norAmMuAMU. MarHuTHOC

110JI€, BEKTOP MAarHUTHON MHIYKIIWH,
JIMHUU MarHUTHOW UHIYKIUU.
Ymemwv hopMynupoBaTh MPUHITUIT
CYINEPIIO3UIIMM MarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHAYKIIUN
MarHUTHOTO TOJISI KATYIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUPOTHBIX
00BEKTOB M TEXHUYCCKHUX YCTPOMCTB,
SIBJISTFOIIIMXCS UICTOYHUKAMU
ITIOCTOSSHHOTO MAarHUTHOTO ITOJIS.
IIpumensame MPUHIIUT CYNIEPIIOZULINI
MarHuTHBIX ITOJICH.

Hccnedosams mpOCTPAaHCTBEHHYIO

OpPUCHTAIWIO BEKTOpAa HHAYKIIUU
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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 COJIEHOMAA

U UHmMepnpemuposams MOTyYEHHbIE
pE3yJIbTaTHI.

Onpedensims 1O pe3yJbTaTaM
IIPOBEICHHOIO 3KCIIEPUMEHTA MOAYJIb
TOPU30HTAIBHOM COCTABJISIONICH
BEKTOpAa MarHUTHON MHIYKIIUH
MarHUTHOTO MOJIsl 3€MJIU, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIEHYIO
MOTPEITHOCTh U3MEPEHHOM (PU3HUECKOM
BEJTUYUHBI.
Hcnonvzoeams KOMIIac, COJIEHOU/,
71ab0paTOPHBIN OJIOK MUTAHUS,
TPAHCTIOPTHP.
Pewams 3anaun Ha npuMeHeHUE
MPUHIIUATIA CYTIEPTIO3UIIUA MAarHUTHBIX

noJjeu
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1.2.

N3mepenune
3aBUCHUMOCTH BEJINYNHBI
MAarHATHOW MHIYKIUU
MarHuTHOTO I10JIS

MaramuTa OT paCCTOAHUA

(mpakTHKyM)

MarunutHoe noJie. Bekrop
MAarHUTHOW UHAYKUHH. JIMHUA
MAarHUTHOW UHAYKIIMU. MarHutHoe

IT10JIC IIOCTOSAHHOI'O MarHuTa

Onepuposams NOHAMUAMU. MAaTHUTHOE
T0JIe, BEKTOP MarHUTHOW WHIYKIIHH,
JIMHAHA MarHUTHOW MHITYKIIHH.

Ymemb n300pakath JIMHAW WHIYKITHH
MarHUTHOTO TIOJISl TIOCTOSTHHOTO
MarHuTa, cCoOupaTthb
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsvl TPUPOTHBIX
00BEKTOB U TEXHHYECKUX YCTPOUCTB,
SIBIISTFOIIUXCSl HCTOYHUKAMHU
MIOCTOSTHHOTO MarHATHOTO TIOJISI.
Ipumensamos cMapTPoH

C IPETyCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHrneM JUIsl U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TTOJISA, IIPaBUJIa
MOCTPOCHUS Tpa)KOB 3aBUCMOCTEH
(U3MYCCKUX BETMYHMH APYT OT JIpyra.
Hccrneoosams 3aBUCUMOCTD BEJTMUHHBI
MarHUTHOM MHIYKITUM MarHATHOTO
T0JIs1 IOCTOSTHHOT'O MarHuTa

Ha €ro NMPOAO0IHHOW OCH CUMMETPHUH

OT PaCCTOAHUA MCIKIY HCHTPOM
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1.3.

HaOmronenue
MArHUTHOTO

THCTEepe3uca

(IpaKTUKyM)

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

TOKOM. MarduTHoE 110J1e

MAarHuTa ¥ TOYKON U3MEPEHUN

U uHmepnpemupo8amsy MOITyUYECHHbIC
pE3yJIbTaTHI.

Cmpoumbs SKCIEPUMEHTAIBHO rpauK
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHYKIIMY MAarHUTHOTO TTOJIS
OCTOSIHHOI'O MarHuTa

Ha €T0 MPOJOJIBHOW OCU CUMMETPUN
OT PacCTOSTHUS MEXAY LEHTPOM
MAarHuTa ¥ TOYKOU U3MEPEHUN

(c yueTom aOCOJIFOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3UUYECKUX BEJIUYKMH).
Hcnonvzosams UHIUHAPUYECKUM
IIOCTOSIHHBI MATrHUT, JINHEUKY.
Pewams 3anaun Ha IpUMEHEHNE
MPUHIIUATIA CYTIEPTIO3UIIUA MATHUTHBIX
oJien

Onepuposams noHAMuUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHON MHIYKIUH,
JIMHUU MarHUTHOW UHAYKIIWU,
dbeppoMarHeTuK, MarHUTHBIN

THCTEPE3HLC.
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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
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsvr MaTEPUAIIOB,
oOnanaromux (peppoMarHuTHBIMU
CBOMCTBaMH.

Ipumensamos cMapTPoH

C IPELyCTaHOBJIEHHBIM IIPOTPAMMHBIM
obecriedyeHuEeM JIJ1s1 UBMEPEHUS
BEJIMYMHBI MATHUTHOTO TOJISA, TIPaBUIIa
MOCTPOEHUs TpadUKOB 3aBUCUMOCTEH
(u3nyeCcKuX BEIUYHMH JPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BEJTMUUHBI
MarHUTHOW WHIYKIIMA MarHATHOTO
1oJisg BOJIM3H TOpIia KaTyIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (peppOMarHUTHBIN CEpACUHUK,

OT CHJIbI TPOTEKAIOIIET0 Yepe3 KaTyIIKy

TOKA U UHMEPNPEMUPOBAMb

69



14

N3yuenune paboTh
AIIEKTPOIBUTATEIIS
Y TUHAMO-MAaIITHHBI

(dactp 1) (meximst)

[TocTosiHHBIN TOK, cUjla AMIepa
(ee HampaBJIEHUE U MOJYJIb),
AJIEKTPOABUTATENH ITOCTOSITHHOTO
TOKa, IMHAMO-MalInHa (reHepaTop

MOCTOSTHHOTO TOKQ)

TIOJTYYCHHBIC PE3YIIbTATHI
KaK HaOJII0IeHHEe MarHUTHOTO
rUCTepe3nca.

Cmpoumbs SKCIEpUMEHTAIBHO rpaduk
3aBUCUMOCTH MOJTYJISI MAaTHUTHOM
WHIYKITUA MarHUTHOTO TIOJISI KaTyIIIKH
¢ ¢heppOMarHuTHBIM CEPICYHUKOM

OT CHJIBI TPOTEKAIOIIETO Yepe3 KaTyIIKy
TOKa (C y4eTOM aOCOIOTHBIX
MOTPENTHOCTEN U3MEPEHHBIX
(bu3HUEeCKUX BEIIMYUH).
Hcnonvzoeams 1abopaTopHbIN
UCTOYHUK IMUTAHUS

Onepuposams noHAMuUAMU. CUTA
Amrnepa, 3JIEKTPOIBUTATENb,
JTMHAMO-MaIlHHA.

Ymems onpenensitb MOIYJIb

U HaMpaBJICHUE CUITBI AMIIepa.

3Hamb UCTOPUIO U300PETEHUS
ANEKTPOABUTATEIS

Y COBEPIIECHCTBOBAHHUS

€ro KOHCTPYKIIMH, YCTPOMCTBO
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1.5.

N3yuenue paboThI
AIIEKTPOIBUTATEIIS
Y TUHAMO-MAaIITHHBI

(uacThb 2) (IPaKTHKYM)

[TocTosiHHBIN TOK, cUjla AMIepa
(ee HampaBJIEHUE U MOJYJIb),
AJIEKTPOABUTATENH ITOCTOSITHHOTO
TOKa, IMHAMO-MalInHa (reHepaTop

MOCTOSTHHOTO TOKQ)

Y TIPUHIIUIT JEUCTBUS
3JIEKTPOABUTATEIIS TOCTOSHHOTO TOKA
1 IWHAMO-MAaIIINHEI.

lIpusooums npumepvl TPUMEHECHUS
3JIEKTPOABUTATEIISI TOCTOSHHOTO TOKA
1 IWHAMO-MAaIIINHEI.

Onpedensime HaNIpaBICHUE BpalllCHHS

SAKOPA QJICKTPOABUIATCIIA ITPH 3a/TaHHOM

HaIPaBJICHUU IPOTEKAHUS
AJIEKTPUUYECKOTO TOKa B 0OMOTKaxX
CTaHUHBI.

Pewams 3anaun 0 3neKTpoABUTATENE
MOCTOSTHHOTO TOKA M JUHAMO-MAIIINHE
Onepuposams NOHAMUAMU: CATIA
AmMriepa, 31eKTpOABUraTeNb, JMHAMO-
MallrHa.

Ymems onpenensitb MOIYJIb

Y HallpaBJICHHE CWJIbI AMIiepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOSIHHOT'O TOKA
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Hroro no pazgeny

10

¥ TUHAMO-MAIIIHHEI.
Ipumensmob TEOPETUICCKUE CBEICHUS
00 »JIeKTpOoIBUTATEIIE TIOCTOSTHHOTO
TOKa M O TMHAMO-MaIlnHe

T OOBSICHEHUS IIPOBOTUMOTO
AKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cuibl TOKa, BeIpaOaThIBaEMOM
reHEPaTOPOM, OT BEJIMYMHBI MOMEHTA
CHJIBI, IPHJIOKEHHOTO K €T0 Baly;

2) BEJIMYMHBI HAMIPSKCHHMSI, TIOJAHHOTO
HAa JIEKTPOBUTATEb,

OT YaCTOTHI €T0 BPAICHHUSI

¥ MEXaHUYECKOM Harpy3KH ero Bajia

U UHmMepnpemupo8amy TMOTyYEeHHBIC
PE3YJIbTaTHI.

Hcnonvzosams 31€KTPOMOTOD,
71a060paTOPHBIN UCTOYHUK MTUTAHMSI,

peocTar, MyJIbTUMETP
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Pa3nen 2. Kosie0aHus 1 BOJIHBI.

2.1.

N3ydenue 3aBHCUMOCTH
nepuoja KojaeoaHum
JINHENKU

Ha HUWIMHAPUYECKON
MMOBEPXHOCTHU

OT paauyca ee

KPUBU3HBI (IPAKTUKYM)

lMapmonuueckue KonedaHusl.

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

MAaTCMATHYCCKOI'O MasATHHKaA

Onepuposams NOHAMUAMU:
TapMOHHUYECKHUE KOJIeOaHus,

MEPUOJI ¥ YACTOTa KOJICOaHUIA.

Ymems 3anuchIBaTh

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

TUTS KOJIeOaTeNbHBIX MPOLIECCOB,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY, OOBSACHSITH POJIb MaJIOCTH
aAMIUTUTY]IbI KOJIEOAHUH.

1Ipusooums npumepwvl K0ae0ATEIBHBIX
IPOLIECCOB.

Dopmynuposams TUMOTE3Y O XapaKTepe
3aBHCHMOCTH TIEpH0JIa KOIeOaHHit
JIMHEWKHU Ha UUJIMHIPUYECKON
MOBEPXHOCTH OT PaINyca €€ KPUBU3HBI.
Hccnedosams 3aBUCUMOCTH TIEpHOAA
KOJIeOaHMI THHEHKH

Ha [MWJIMHIPUIECKOHN MTOBEPXHOCTH

OT paanyca €€ KpUBU3HbI
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2.2.

N3yuenue 3aBucumMocT

aMIUTUTY/IbI KOJIeOaHU I

I"apmonudeckue koaedaHusl.

AMIUIUTY]1a, IEPUOJI U YACTOTA

U UHMepnpemuposams MOITYYEHHYIO
3aBUCUMOCT.

Cmpoumb rpaduK 3aBUCUMOCTH
nepuoja KojaeoaHu TMHEHKU

Ha [WIAHIPUYECKON TOBEPXHOCTH

OT paJiyca €€ KpUBU3HBI

U JINHEAPU30BbIBATH 3TY 3aBUCUMOCTD
(c yueTom aObCOJIFOTHBIX TOTPEIIHOCTEN
U3MepsAeMbIX (U3MYECKUX BEJIIMUUH).
Ipumensmo nipaBUiIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYUH JIPYT OT JApyra.
Hcnonv3o6amsb NTUHENKY, CEKYHIOMED.
Yemanasnusams 63aumocsssu

MEXIy KHHEMaTHICCKUM,
JTUHAMUYECKAM U DHEPTETHICCKUM
OTNMCAaHUEM TAPMOHUYECKUX
KoJie0aHui.

Pewams 3anaun Ha TApMOHUYECKHE
KoJIe0aHus

Onepuposams NOHAMUAMU:

rapMOHUYECKHE KOIeOaHus,
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IMPY>XUHHOT'O MasATHHUKA

OT BPEMEHH

(mpakTHKyM)

KOoJIcOaHuMu.
[ToHsATHE O 3aTyXaONIUX

KOJICOAHUAX.

aMIUIUTY/1a, IEPUOJ U YaCcTOTa
KoJieOaHUi, 3aTyXaHue KoJeOaHuil.
Ymems 00BACHATH 3aTyXarolue
KOJIe0aTeNbHbIE MTPOLIECCHI C MO3UITUIMA
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEPTUH, COONpaATh
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY.
1Ipusooums npumepol 3aTyXarOIINX
K0J1e0aTeNbHBIX MPOIIECCOB.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTYbI KOJIeOaHU N
PYKUHHOTO MasTHUKA OT BPEMEHU
IPY HATMYIUH 3aTyXaHHUS.

Cmpoumps rpaduK 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTyXalOIMNUX KOJIeOaHmit
MasiTHUKa BPEMEHU U JINHEAPU30BbIBATh
ATy 3aBUCUMOCTH (C YUETOM
aOCOJIIOTHBIX TTOTPEITHOCTEH
U3MepseMbIX (U3UYECKUX BEJIMUUH).
IIpumensims ipaBuUIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH JPYT OT Apyra.
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2.3.

N3MepeHne akTHBHOTO
Y PEAKTUBHOIO
CONIPOTUBJICHUN
KaTYIIKU
VUHYKTUBHOCTHU

(TIpaKTUKyM)

IlepemeHHBIN TOK. AMIUIMTYTHOE U
JEUCTBYIOLIEE 3HAUCHHE CUIIBI TOKA
1 HanpspkeHus. CUHYCOMIaIbHBIN
IIEpEeMEHHBIN TOK. Pesucrop,
KOHJIEHCATOp U KaTylIKa
MHIYKTUBHOCTHU B LIETIN
CUHYCOUJIAJIbHOTO EPEMEHHOIO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE 1 MHAYKTHBHOE)

COIPOTHUBJICHHUE

Hccneoosams 3aBUCUMOCTD aMIUTUTYIbI
3aTyXaronmx Kojie0aHuH MasTHUKA

OT BPEMEHHU U UHMEPNPEMUPOBAmb

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
COTIPOTHBIICHUE.

Ymemwv 0OBACHITH IOBEJICHUE
pe3ncTopa, KOHICHCATOpa W KaTyIIKH
WHIYKTUBHOCTH, BKJIFOUEHHBIX B 11€TTb
CHUHYCOUJIAJILHOTO MIEPEMEHHOTO TOKA,
cOOUPATH DJIEKTPUUECKYIO 1IETh
(mocneaoBaTeIbHO COSAUHEHHBIC
PE3HUCTOP M KaTyIIKa WHIYKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
IIpugooums npumepsvt NPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LCILIX
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EPEMEHHOTO TOKA.

Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTYbl HAMIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI 10/IABAEMOT0
Ha BXOJI IIENU IEPEMEHHOTO
HaIPSHKEHUS] TOCTOSIHHOM aMIUTUTYIbI.
Cmpoumbs rpaduk 3aBUCUMOCTH
aMIUTATYbl HANPSHDKEHUS. HA PE3UCTOPE
OT YaCTOThI 10JIaBAEMOT0 Ha BXOJI LIETIH
MIEPEMEHHOTO HANPSHKEHUS TOCTOSIHHOM
aAMIUTATYBI (C Y4ETOM aOCOJIFOTHBIX
MOTPEIIHOCTEN U3MEPAEMBIX
(bU3MUEeCKUX BEIIMYUH).

IIpumensams ipaBUIIa MOCTPOEHUS
rpadMKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JIPYT OT JApyTa.

Hccnedosams 3aBUCUMOCTD aMIUTUTY/IBI
HaIPSHKEHUS HA PE3UCTOPE OT YaCTOTHI
OAaBaeMOro Ha BXOJ LIEMHU
MIEPEMEHHOTO HAMPSHKEHUS TOCTOSTHHOM
aAMIUTUTY/Ibl U UHMEPNPEMmUpo8ans

IMOJIYUYCHHYTO 3aBUCUMOCTb.
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2.4.1. Bsenenue
B OKCTIIEPHUMEHTAIbHYIO

aKyCTHUKY (JIEKI[US)

MexaHu4ecKue BOJIHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
U TIpOJ0JIbHBIE BOJIHEL. [lepuon,
4acTOTa, CKOPOCTh
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHune, NpeaomMIeHuE,
UHTEpPEpEeHLU U TUPpaKIus
BOJIH. 3BYK KaK ME€XaHU4ecKas
BoJiHAa. CKOpOCTH 3BYKA.
I'pomkocTs 3Byka. BeicoTa TOHA.

Ob6epronbl. TemOp 3ByKa

Onpedensimb aKTUBHOE CONPOTUBIICHUE
KaTyIIKH UHTYKTUBHOCTH

(TT0 HU3KOYACTOTHOM 00J1acTH rpaduka)
Y UHIYKTUBHOCTb KAaTYIIKH

(110 BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonvzoeams reHEPATOpP HUZKOU
4acTOThI, OCHUILIOrpad UM BOJIBTMETP
NEPEMEHHOTO HAMIPSKEHMUSL.

Pewamy 3aaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPaMHU, KOHJIEHCATOpaMHU
¥ KaTyIIKaMUd WHAYKTUBHOCTH
Onepuposams NOHAMUAMU:
MEXaHWYEeCKasl BOJIHA, TIEPUO/I,
4acToTa, CKOPOCTh PaCIpOCTPAHEHUS

U JIJTUHA BOJIHBI, OTPa’KEHUE,
npeaoMiieHue, nHTep(epeHIus

1 TudpaKius BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BBICOTA TOHA, 00EPTOH

U TeMOD 3BYKa.

Ymemsb 0OBSACHATD pa3inune MEXy
MIOTIEPEYHBIMH U TTPOJOTLHBIMU

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

Pewamo 3a1a49M O 3BYKOBBIX BOJIHAX

2.4.2. OcmwinorpaMmma 1 ITepuon, yactora, CKOPOCTh Onepupogsams NOHAMUAMU. BBICOTA
Y CIIEKTP TJIACHBIX pachpoCTpaHEHUs ¥ JUIMHA BOJHBI.  TOHA, 00CPTOHBI, TEMOP 3BYKa, CIICKTP
3BYKOB (TIPaKTHUKYM) CkopocTb 3ByKa. [ pOMKOCTB 3ByKa.  3ByKa, OCIIHJUIOTPAMMa.
Bricora Tona. O6epronsl. TeMOp Ymems 00BACHATH, Kakast uH(OpMaIUs
3ByKa. CHeKTp 3ByKa COJIEP’KUTCS B OCLUIIIOTpaMMe,

a Kakasl B CIIEKTpe, COOMpaTh
JKCIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooumys npumepsl IPUPOIHBIX
POLIECCOB U TEXHUYECKHUX YCTPOUCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKHU U IIIYMBbI, UX OCIHIMJLIOTPAMM

U CIIEKTPOB.

Ilpumensimo 1J14 OMYy4ECHUS
OCLIJIJIOTPAaMM H CIIEKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMITBIOTEP

¢ MUKpOGOHOM HIIM CMapTHOH

C IPEeLyCTaHOBJIEHHBIM POrPAMMHBIM
00€eCIIeYeHHEM.

Dopmynuposams TUTIOTE3Y O XapaKTeEPE
OCHMJUIOTPaMM U CIIEKTPOB Pa3IUYHBIX
3BYKOB.

Hccneoosams oCIMILIOTPAMMBbI

Y CIIEKTPBbI PA3JIMYHBIX IITACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHmMepnpPemupo8ams 3T
OCLIJIJIOTPAMMBI U CIIEKTPHI.
Onpeodensamyp 10 OCUUIIIOTpaMMaM

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

Y OTHOCHUTEJIbHBIE IOTPEIIHOCTH

HN3MCPCHHBIX (I)I/ISI/I"IGCKI/IX BCJIMYHH.
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2.5.1. Crosiune MEXaHUYECKUE

BOJIHBI (JICKI[HS)

Crosiuas MexaHUYECKasl BOJIHA
KaK CyMMa JIBYX BOJIH, Oerynmx

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusaX. [lonepeunsie

Y TIPOJOJIBHBIE CTOSYNE BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacupocTpaHeHus U JUIMHA CTOSYEH
BOJIHBL. ¥Y3JIbl U IIyYHOCTH.
BimsiHue rpanun oqTHOMEPHOM
cpeabl Ha PopMHUPOBAHUE CTOSUUX
BOJIH. P€30HATOPBI C OTKPBITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsl CTOSYMX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00EPTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Yemanasnusamo 63aumocesizu

MEXK 1y TPOMKOCTBIO 3BYKa U BUJIOM
OCHWJIJIOTPaMMBbI; MEXY BBICOTOM
TOHa (TeMOpPOM 3BYyKa) U BUIOM
CIIeKTpa

Onepupogams noHamusamuy. CTosTyas
BOJIHA, Y3€J U TyYHOCTh CTOSTYEN
BOJIHBI, OCHOBHOW TOH M 00EPTOH
CTOSYEN 3ByKOBOU BOJIHBI.

Ymemsb 0OBACHITH YCIOBUS
00pa30BaHUsI CTOSTYUX 3BYKOBBIX BOJH
B PA3JIMYHBIX PE30HATOPAX, IPUHLIHI
JNEUCTBUS KAMEPTOHA.

3Hamb BUABI TPAHUYHBIX YCIOBUH,
dbopmyily, CBA3BIBAIOIIYIO YaCTOThI
OCHOBHBIX TOHOB 1 00€PTOHOB

C JUIMHOM PE30HATOPa U CKOPOCTHIO
3BYyKa.

IIpusooums npumepwvl 3BYKOBBIX
PE30HATOPOB.

Pewams npocreimue 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 MW3ydcHwue cieKkTpa
3ByKa JJMHEWHOTO
pe3oHaTopa

(TIpaKTUKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposamv nousamusamu: OCHOBHOM
TOH U 00EPTOHBI CTOSTYEH BOJIHBI,
TEMOp 3BYyKa, CIIEKTp 3BYKA.

Ymemwv 00BACHATH, Kakass HHGOPMAIIUS
COJIEP/KUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

1Ipusooums npumepsr TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ipumenamo 11 IOJTy4EHUS 3BYKOB
caMo/IeIbHbIN aKyCTHUECKUI pE30HATOP
(mpoOUpKyY, YACTUYHO 3aIOTHEHHYIO
BOJIOM), @ 17151 TOJIyYE€HUS! CIIEKTPOB
3BYKOB — MIEPCOHAILHBIA KOMITBIOTEP

C MUKPO(QOHOM UM CMapTHOH

C IPeyCTaHOBJICHHBIM TPOTPaMMHBIM
o0ecrieueHUEM.

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

Cmpoums MUHEApU30BaHHBIC TPadUKU
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3AYIIHOTO CTOJI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
MOTPENIHOCTEN U3MEPSIEMBIX
(U3UYECKUX BEIIMYWH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyTa.
Hccneoosams rpaduiku 3aBUCUMOCTEN
4acTOThl OCHOBHOT'O TOHA U IIEPBOTO
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 MEPBOT0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B TpOoOUpKeE,
OLICHHUBATh A0COJIOTHYIO

Y OTHOCHUTENBHYIO MOTPEIIHOCTD

U3MEPEHHON (PU3HYECKON BEIIMUNHBI
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2.6.1.

N3mepenue nokazarens
MPEIOMIICHUS
ITOCKOIMAPAIIIETbHOM

MJIACTHUHBI (TPAKTHKYM )

JIyu cBeta. OTpakeHue cBeTa.
3aKOHBI OTPAKEHHUS CBETA.
[IpenomiieHue cBeTa. 3aKOHbI
npeaoMiIeHus cBeTa. AOCOTIOTHBIN
MIOKa3aTellb MPETOMIICHUS.
OTHOCHTENBHBIN [TOKA3aTENb

IIPCIIOMJICHUA

Onepuposams nowsmusmu: Tyd CBETa,
OTpa)XK€HUE CBETa, MPEIIOMJICHHUE CBETA,
a0COJIIOTHBIN U OTHOCUTEIBHBIN
MIOKAa3aTelb MPETOMIICHUS.

Ymems popMyIrpoBaTh 3aKOHBI
OTpaXKCHUS CBETA, 3aKOHBI
IPEJIOMJICHUS CBETa, COOMpaTh
AKCIIEPUMEHTAIILHYIO YCTAaHOBKY.
IIpusooums npumepsi ONTUIECKUX
SIBJICHHM, B KOTOPBIX HAOJIIO1aI0TCS
SIBJICHHSI OTPYKEHUS F TIPEIIOMIICHHS
CBETAa.

Ipumernsmo 3aKOHBI IPEIIOMIICHUS
CBeTa.

Cmpoums X011 Ty4dent

IIPY TIPEITIOMJICHHH CBETA

Ha TTIOBEPXHOCTH.

Hccnedosams n3MeHeHUe
HaIpaBJICHUS JTyya CBEeTa, M aroIIero
Ha OOKOBYIO MOBEPXHOCTh
TUIOCKOIApayIEIbHOM TUIACTUHBI,

B 3aBUCUMOCTH OT YyTJIa IMaJICHUA
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2.6.2 VI3mepenwue mokasarems
MIPETIOMIICHUS TIPU3MBI
0 MUHIMAJILHOMY YTITy
OTKJIOHEHHMS JTa3€PHOTO

ayda (MpakKTUKyM)

[Ipenomiienue cBeTa. 3aKOHBI
peaoMIIeHUs cBeTa. AOCOIIOTHBIN
MOKa3aTeNb MPEIOMIICHHUS.
OTHOCUTENBHBIN TOKA3ATENh
npenomienus. [Iprusma.

[Ipenomirstromuit yros npusmbl

U UHmMepnpemuposams OJTy4YCHHbIE
pE3yJIbTATHI.

Onpedensims MOKa3aTeNb MIPEIOMICHUS
Marepuaia IoCKonapamuieIbHON
IUTACTUHBI, OLICHUBATH A0COTIOTHYIO

Y OTHOCUTEIBHYIO MTOIPEIIHOCTD
U3MEPEHHOMN (PU3NUECKOMN BEIMUHHBI.
Hcnonvszoeams na3epHyIO yKa3Ky,
JIMHENKY.

Pewamy 3anaun Ha IPENOMIIEHHE CBETA
Onepuposams NOHAMUAMU:
MpEJIOMIICHUE CBETa, AOCOJIFOTHBIHN

Y OTHOCHUTEBHBIN MMOKA3aTEeIb
MIPEITOMIICHHU S, TPEIIOMITIOIIIAMN YTOJI
MPU3MBL.

Ymemwb pacCUMTBIBATH MUHUMAJIBHBIN
YTOJl OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN MPU3MOI1, COOMPATH
AKCIEPUMEHTAIIBHYIO YCTAaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

MMPCIIOMIIAIOIINC ITPHU3MBEIL.
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IIpumensamp 3aKOHBI IPEIIOMIICHUS
CBETA.

Cmpoums X011 JIydel B TPEYTrOJIbHOU
PAaBHOCTOPOHHEN MIPU3ME B CIIydae
IIPOU3BOJIBHOTO HAIIPABJICHUS TAJICHUS
Jy4da U B CIydya€ MUHUMAJIbHOTO yTJia
OTKJIOHEHUS JTy4a.

Hccneoosams 3aBUCUMOCTD yTiia
OTKJIOHEHUS JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEW MPU3MOUN

OT HaIPaBJIEHU MAJAFOLIETO JIyda

U UHmMepnpemupo8ams MOITYYECHHbBIC
PE3yJIbTaTHI.

Onpedensims 10 TIOTYYEHHOMY
3HAYEHUI0O MUHUMAJIBHOTO YIJIa
OTKJIOHEHUS JIy4a TPEYTroJIbHOU
PaBHOCTOPOHHEN PU3MOM ITOKA3ATENb
MPEJIOMIICHHS MaTepuasa IpU3MBbl,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCHUTEJIBHYIO MTOTPEMIHOCTh
U3MEpeHHOH (pr3ndecKoit

BCIIMYHUHBI.
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2.7.1.

[Tpumenenue r¢pdexra
MTOJTHOTO BHYTPEHHETO
OTpasKEeHUS

B U3MEPEHUSAX (JICKITHS)

1

ITonHOE BHYTpEHHEE OTPAKEHNUE.
[IpenenpHbIN yroa NOJIHOTO

BHYTPEHHETO OTPAKECHHUS

Hcnonvszoeams Ipu3my, Ta3€pHYIO
YKa3Ky, TPAHCIIOPTHP.

Pewams 3anauv 0 IpeIoOMIICHUHN JTydeun
B IIPU3MaX

Onepuposams nousmMuAMU: TIOTHOE
BHYTPEHHEE OTPAKECHUE, IPEICIIbHBIN
yroJ1 MOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymems hopMyaupoBaTh yciaoBue
BO3HUKHOBEHUS MOJIHOI'O BHYTPEHHETO
OTpaKEHHS.

3namob GopMyITy, CBSI3BIBAIOILYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPAKEHUS

¢ a0COJIIOTHBIMU MOKa3aTeIsIMU
IIPETOMIICHHS CPEN.

IIpusooums npumepsi TPUPOTHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOJ0/1aeTCs
(mpuMeHseTCs1) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPAYKCHHUSI.

Pewams 3anaun Ha NOJTHOE BHYTPEHHEE

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

OTpaXCHUS

(mpakTHKyM)

ITonHOE BHYTpEHHEE OTPAKEHNUE.
[IpenenpHbIN yroa NOJIHOTO

BHYTPEHHETO OTPAKECHUS

Onepuposams NOHAMUAMU:
MPEJIOMIICHUE CBETA, AOCOJIFOTHBIHN

Y OTHOCHUTEJBHBIN IMOKA3aTEIb
MPEIOMIICHUS, TPETOMIISIIOIIANA YTO
IIPU3MBI, IOJTHOE BHYTPEHHEE
OTpakK€Hue, MpeAesIbHBIN YTl TOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Ymemwb pacCUMTHIBATH YTOJ IOJIHOTO
BHYTPEHHETO OTPa’KE€HHUSI, COOUPAThH
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsbi ONTUYECKUX
pruOOPOB, B KOTOPHIX TPUMEHSIOTCS
MPETOMIISIFOLIUE TPU3MBI

Y UCTIOJIb3YETCS SIBJICHUE MOJIHOTO
BHYTPEHHETO OTPAYKCHHUSI.

Cmpoums X0 Jiy4a B TPEYTrOJIbHOMN
MPU3ME C YYETOM BO3MOKHOTO [TOJTHOTO
BHYTPEHHETO OTPAKCHHUS JIyya.
llpumenams 3aKOHBI TPEITOMIICHUS
CBeTA.

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

[IpoBepka popmyiibl
TOHKOHU JIMH3BI

C IOMOIIBIO METOAa
napajiakca,
IPUMEHEHHOTO

JUUTS OTIPEICIICHUS

CoOupatomue uH3bl. TOHKas

nuH3a. POKyCHOE pacCcTosTHNE

1 ONTUYECKAas CHUJIa TOHKOM JIUH3BI.

3aBUCUMOCTH (POKYCHOTO
pPacCTOsIHUSI TOHKOU cpeprueckon

JIMH3BI OT €€ I'COMCTPUHU

OTpa)KE€HUE JTy4a, UIYIIEro
B TPEYTOJIBHOU IIPU3ME

U UHmMepnpemupo8anms MOITyICHHbIE
pE3yJIbTaTHI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTepuaia MpU3Mbl 10 U3MEPEHHBIM
napaMeTpam, pu KOTOPbIX HAUMHAET
Ha0JII0JaThCs MTOJTHOE BHYTPEHHEE
OTpakKeHHE JTy4a B MPU3ME, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HOTPELIHOCTh U3MEPEHHOMN (PU3NYECKOM
BEJIMYMHBI.

Hcnonvzosams npusmy, Ja3epHyIo
YKa3Ky, TUHEUKY.

Pewamy 3a7a4u 0 TOTHOM BHYTPEHHEM
OTPAKEHUH JIyUEH B IPU3MaAX
Onepuposams nonamusamu. IAH3A,
TOHKasl JIMH3a, cCoOMparoias JIMH3a,
rilaBHas ¥ oOOYHas ONTUYECKas OCh,
doxyc, poxycHOE paccTosHUE,
dbokasbHas MIOCKOCTh, ONTHYECKAs

CuJjia, IornepeyYHoOC YBCIMICHNUC,
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ITOJIOKCHU A

M300paKeHUS

(mpakTHKyM)

¥ OTHOCHUTEJILHOTO ITOKAa3aTems
npenomieHus. Gopmyiia TOHKOM
JIMH3BI. Y BEeIUUCHHUE, JaBACMOEC

nuH30M. [lapammakc

napasiakc.

Ymemsv 00BACHIATH CyITHOCTB
napasurakca, 3aluchbiBaTh Gopmyay,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOTO pacCTOSIHHSI TOHKOM
cheprueckoi TMH3BI OT €€ TEOMETPUHU
¥ OTHOCHUTEIHLHOTO MOKa3aTems
pEeOMIIEHUS, a TaKkKe GopMyITy
TOHKOMW JIMH3bI, COOUPATH
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumeps apaiiakca,
ONTUYECKUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMpAIOIIE TUH3BI.
Ipumenamo GopmMyny TOHKOH JTHH3BIL.
Cmpoums X0 pa3InYHbIX JTy4Yen

B TOHKOI coOuparoiei JIMH3e.
Hccnedosams BO3MOKHOCTD
npuMeHeHus 3 dexra napamiakca
TUTS OTIPEJICIICHHUS TTOJIOKEHUS
M300pakeHHs HCTOUYHUKA CBETa

C MaJIol CBETUMOCTBIO, TIOJTYYEHHOTO

C MIOMOIIIbIO COOUPAIOIIICH JTNH3BI
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2.9.

N3mepenue GpokycHOro
pacCTOsHHS
paccenBaroIIeil JTUH3BI

(IpakTUKyM)

PaccenBaromye TMH3BL

Tonkas nmuna3a. DokycHOE
PacCTOSIHUE U ONITHYECKAsl CUJIA
TOHKOU JIMH3bI. POpMyJIIa TOHKON
JIVH3BI.

Xon ny4a, IpOIIEAIIEro JUH3Y
[0J1 TPOU3BOJIBHBIM YTJIOM

K €€ IJIaBHOU ONITUYECKOU OCH.

U uHmepnpemupo8amsy MOJTy4YECHHbIE
pE3yJIbTaTHI.

Onpeoenams HOKYCHOE pacCTOSHUE
cobuparoiei TMH3bl Ha OCHOBaHUU
PE3yNbTATOB SKCIIEPHUMEHTOB

10 HAaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOUEYHOTO UICTOYHUKA
CBETa, OIICHUBATh A0COJIOTHYIO

Y OTHOCUTEJIbHYIO TOTPEIIHOCTh
U3MEPEHHOM (PU3UUECKOI BEIUUMHBI.
Hcnonvzoeams cOOMPAIOILYIO JTUH3Y,
ONTHYECKYIO CKaMbIO.

Pewams 3anaum Ha TOHKHE
cOOMpArOIIUE JINH3bI

Onepuposams noOHAMUAMU: JTAH3A,
TOHKas JIMH3a, paccenBaronas JuH3a,
MHUMBIN UICTOYHUK CBETa, MHIMOE
U300paKeHHeE.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS Cydas pacCeUBaroIIEH
JIMH3BI, COOUPATh IKCIIEPUMEHTAIILHYIO

YCTaHOBKY, ITOJIy4aTh ACUCTBUTEIBHOE
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[TocTpoenune n300paKeHU TOUKHU
Y OTpe3Ka NpsiMOi B COOMPAIOIITUX
Y PAaCCEHBAIOIINX JTUH3aX

U UX CUCTEMaAxX

n300paXE€HUE B pacCEUBAIOIICH JIMH3E
MyTEM CO3JIaHHSI C TTIOMOIIIbIO
cobuparomiei TMH3bI MHUMOTO
HMCTOYHMKA JIJI pPACCEHBAIONICH JIMH3BI.
lIpusooums npumepvl ONTUIECKUX
IprOOPOB, B KOTOPBIX IPUMEHSIOTCS
paccenBaroIIKe JTUH3bI U CUCTEMBI JINH3.
Ilpumensams popMyTy TOHKOM JIMH3bI
CJIy4dasi pacCeMBaIOIICH JIMH3HI.
Cmpoums X071 pa3IMIHBIX JTyUeu

B TOHKOM PacCEUBAIOIECH JIMH3E,
M300paKeHrue TOUKHU U OTpe3Ka MPSIMOH
B COOMPAIOIINUX U PACCEUBAIOIINX
JMH3aX U UX CUCTEMax.

Hccneoosams xop tydeit

yepes pacCcenBaONIYIO JIMH3Y,

a TaKK€ B CUCTEME, COCTOSIIICH

13 COOMpArOIEH M pacCeUBAIOIICH JTMH3
MIPY UX PA3TMIHOM B3aMMHOM
PACMOJIOKEHUU U UHMEPNPEMUPOBAMb
MOJTyYEHHBIE PE3YIIbTATHI.

Onpeodensimeb GOKYCHOE PACCTOSTHUE
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2.10 Omnpenenenue AJIUHBI
BOJTHBI JIA3EPHOTO
U3JTyYEHUS C TTIOMOIIIBIO
cxeMsl FOnTa

(MpakTHKyM)

Nurepdepenuus ceera.
KorepeHTHbIC HCTOUHUKH.
VcinoBusa HaOIIOIEHUS
MaKCHMyMOB 1 MUHUMYMOB

B MHTEp(PEepEHIMOHHOM KapTUHE

OT ABYX KOT'CPCHTHBIX HCTOYHUKOB.

paccenBarolIei INH3bl HA OCHOBAHUU
pEe3yJIbTAaTOB SKCIIEPUMEHTOB T10:

1) HAOIIOACHHIO ACHCTBUTEILHOTO
U300paKEHHUSI, TaBAEMOIO
paccenBaroIIeil TUH30M;

2) HAOJIIOICHUIO PACXOIAIIIETOCS
CBETOBOTO ITy4Ka, 00pa30BaHHOTO
paccenBarolleH JIUH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HNOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJINYMHBI.

Hcnonvzosams coOUParoIIyIo

Y PACCEUBALOIIYIO JIMH3Y, ONTUYECKYIO
CKaMBIO.

Pewamw 3anaun Ha TOHKUE
paccenBaroIINe JIMH3bI

Onepupogams NOHAMUAMU.
UHTEpPEPEHIIMS, UHTEPPEPEHIIMOHHAS
KapTUHA, KOTEPEHTHBIC UCTOYHUKH,
UHTEpPEPEHIIMOHHAS CXeMa, CXemMa
FOnra.

Ymemw 3an1uchIBaTh YCI0BUSA
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[IprmMepsbl KJIacCUYECKUX

MHTEPPEPEHIUOHHBIX CXEM

HAOJIIOICHHS] MAKCUMYMOB

Y MUHUMYMOB B UHTEp(EPEHIIMOHHON
KapTHHE OT JIBYX KOI'€pEHTHBIX
UCTOYHHUKOB, COOUPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpuooumys npumepsl IPUPOAHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOII01aeTCs
(mpuMeHsieTcs) sIBJICHUE
UHTEp(PepeHIun.

IIpumensime yCrnoBUs HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB

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

B uHTephepenimonHoi cxeme FOnra.
Dopmynuposams TUTIOTEIY O BUJIE
UHTEPPEPEHIIMOHHON KapTUHBI

IIPU PA3ITUYHBIX T€OMETPUUECKUX
napameTrpax cxembl FOHra.

Hccnedosams nHTEpPEPEHIIMOHHYIO
KapTUHY TIPH HAOTIOCHUH
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Hroro no pazgeny

Pa3nen 3. KBanroBasi pusuka.

3.1

N3yuenue criekrpa
CBETa Pa3IN4HbIX
UCTOYHUKOB

C TIOMOIIBIO
TuGpaKIuOHHON

peleTky (MIPaKTUKYM )

19

Hudpakuus ceTa.
HudpakunoHHas penierka.

Y cnoBue HaOII0IeHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU
MOHOXPOMATHYECKOI'O CBETa

Ha TU(PAKIIMOHHYIO PEIIETKY.

uHTEep(DEPEHIINH C TOMOIIIBIO CXEMBbI
Onra u unmepnpemuposams
MOJIyYCHHbBIE PE3YJIbTATHI.

Onpeoensams NMHY BOJHBI CBETA

0 pe3yibTaTaM HabOJtoIeHUS
uHTEPPEPECHIIMOHHON KapTUHBI

¢ noMo1pto cxembl KOHra, orieHuBaTh
aOCOJIIOTHYIO U OTHOCUTEIIbHYIO
[OTPEIIHOCTh U3MEPEHHOU (PU3HUECKOM
BEJIMYMHBI.

Hcnonvzosams nazepHylo yKasKy,
pYJIETKY, a Takxke Pombry, OyiaBKku

U HUTKY JJ1g peanu3anuu cxembl FOHra.
Pewamy 3amaum Ha ABYXBOJHOBYIO

uHTEpPEepeHITuIo

Onepuposams NOHAMUAMU:
nudpakiys, TuppakiMOHHAs pelieTKa,
($hOTOH, ypOBEHb SHEPTUU ATOMA,
U3ITy4YeHUE U TIoTJIommenne GporoHa,
CIIEKTP U3JTYyUYEHUS, CIEKTPOCKOII.

Ymemw 3anuceIBaTh yCI0BUA
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N3nydenne u norioueHue
(hOTOHOB MpH Mepexo/Ie aToMa
C OJTHOTO YPOBHS SHEPTUU

Ha Ipyrou. BUJIbI CIEKTPOB.
CrnekTpockorn

HaOJI0ICHUS TTIABHBIX TUGPAKIIUOHHBIX
MaKCHMYMOB IIPH MaJICHUU
MOHOXPOMATHYECKOrO CBETa

Ha AUPPAKIMOHHYIO PEIIETKY, YCIOBHUS
U3ITYYEHHUSI U MOTJIONICHUS] (JOTOHOB
IIpU MIEPEX0/ie aTOMa C OJTHOTO YPOBHS
SHEPrUM Ha JPYroM, cooupaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
I1Ipusooums npumepsvl TMHERIATHIX,
II0JIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3ITy4YCHUS], TEXHUIECKUX YCTPOICTB,
B KOTOPBIX IPUMEHSIOTCS U3JTy4YEHUs
C pa3IMYHBIMU BUAAMHU CIIEKTPOB.
Ipumenamo ycnoBus HAOIIOACHUS
TJIaBHBIX TUGPAKITMOHHBIX
MaKCHMYMOB TMIPH TaJICHUU
MOHOXPOMAaTHUYECKOTO CBETA

Ha TU(GPAKIIMOHHYIO PEIIETKY.
Cmpoums X011 «ITyden»

IPY UX HOPMAJTLHOM TaJICHUN

Ha TUPAKIHMOHHYIO PEIIETKY

¥ TOKa3bIBaTh Ha HEH Pa3HOCTh XO7a.

Dopmynrupoeams TUIIOTE3Y O BUIE
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CIIEKTPOB U3JIy4YE€HHS] HCTOYHUKOB CBETA
pa3HOM NPUPOLBI.

Hccnedosams ONTUYECKUE CTICKTPHI
U3JIy4EHUS UCTOYHUKOB CBETA Pa3HOM
MPUPOIBI U UHMEPNPEMUPOBATND
MOJy4YE€HHBIE PE3YJIbTATHI.
Onpeoensms NIVHBI BOJH U3Ty4CHUS
Pa3IMYHBIX UCTOYHUKOB

0 pe3yibTaTaM HaOJIIOeHUS
Tu(paKIMOHHON KapTUHBI,

JaBaeMou TuGPaKIIMOHHON PEIIECTKOM,
OIIEHUBATh A0COJIFOTHYIO

Y OTHOCUTEJIBLHYIO IOTPEIIHOCTh
U3MEPEHHOM (PU3UUECKOM

BEJIMYMHEL.

Hcnonvzosams mupakiinoHHYIO
penieTky, poHapse ¢ Jammoun
HaKaJMBaHMs, CBETOINOIHBIN (DOHAPB,
ra3opa3psaaHylo JaMity, 1uadparmy,
MEPHYIO JIEHTY.

Pewamos 3agaum o majeHUM CBETa
Pa3IMYHOIO CIIEKTPAIBLHOIO COCTaBa
Ha JTU(PaKIIUOHHYIO PEIIETKY
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3.2.

Hccnenosanue
3aBHUCHUMOCTH
MHTSHCUBHOCTH
CBCUCHHS CBETOJIMO/Ia
OT CHJIBI POTEKAIOIIETO
yepes Hero ToKa

(TpaKTUKyM)

CBeTomo1, ”THTEHCUBHOCTD

u3IydeHusi, GOTOH, dJICKTPOH

Onepuposams noHamusamu: CBETOIUO,
p-N-TIepexo/1, IEKTPOH, JbIpKa, (HOTOH,
WHTEHCUBHOCTD U3ITy4ICHHUSI.

Ymemsb OOBSICHATD B YIPOIIIEHHOM BHUJIC
NIPUHIIUI ACUCTBUS CBETOIMOA,
coOMpaTh IKCIIEPUMEHTAIEHYTO
YCTaHOBKY.

IIpusooums npumepsi IPUMEHEHUS
CBETOAMO/IOB B OBITY U B TEXHHUKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH MHTCHCUBHOCTH
U3ITyYEHUS CBETOJIMO/IA OT CHIIbI
IIPOTEKAOIIETO Yepe3 HETO TOKA.
Hccnedosams 3aBUCUMOCTD
WHTEHCUBHOCTH HU3JIyYeHUS CBETOMO 1A
OT CHJIBI IPOTEKAIOIIIETO Yepe3 HEro
TOKa U UHMEPNPemuposams
TIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTU
WHTEHCUBHOCTH M3JTYYEHUS CBETOIUO 1A
OT CHJIBI IPOTEKAFOIIETO YePe3 HETO

TOKa (C y4eToM abCOFOTHBIX
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3.3.

Ha6monenue
M30UpaTeITbHOCTH
BHYTPCHHETO
dotorddexra k AymHE
BOJTHBI CBETA

(mpakTHKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3JIy4eHUs, POTOH, AIEKTPOH.
DOHeprus 1 UMNyJbc (HOTOHA.
DoT03¢heKT. 3aKOHBI
doToaddekra. YpaBHeHHE
OitHmTeitHa 1715 potorpdekra.

«Kpacnas rpanuna» ¢potosddexra

IIOTPEIIHOCTEN U3MEPSIEMBIX
($U3NYECKUX BETNYHH).

Ipumenamyo nipaBuiIa IOCTPOCHUS
rpadukoB 3aBUCUMOCTEN (PU3UIECKIX
BEJIMYMH JIPYT OT JIpyra.

Onpeodensimp XapakTep 3aBUCUMOCTU
MHTEHCUBHOCTH U3JIy4€HUS CBETOANO01A
OT CHJIBI IPOTEKAIOILErO YEPE3 HETO
TOKa.

Hcnonvzoeams CBETOINOM, JIIOKCMETP
(nm cMapThOH ¢ TATYHKOM
OCBELIEHHOCTH), JJA0OPATOPHBINA OJI0K
NUTaHUs (UM KUCTOYHHK MOCTOSTHHOTO
HaNpsDKEHUs, peocTaT U MyJIbTUMETD)
Onepuposamv nouamusAmu: CBETOINO,
p-N-miepexo/1, 3JIEKTPOH, JIbIpKa, (POTOH,
MHTEHCUBHOCTD U3ITyYEHUS,

dboTorp ekt (BHEIHUI U BHYTPEHHHI ),
(OTOTOK, «KpacHasi TpaHULIA»
dbotorddekra.

Ymems 0OBSACHATD B YIIPOILIEHHOM BUJIE

MIPUHIINAN JEHCTBUS CBETOANOMA,
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dbopmynupoBaTh 3aK0HBI hoTodhDeKTa,
3alKUChIBaTh ypaBHEHHE DWHIITEHHA
st potorddexra u popmyny

JUTS «KpacHOU rpaHuibl Gporodddexra,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsvl IPUMEHEHUS
CBETOAMO/IOB B OBITY U B TEXHHUKE.
Ipumensamo 3axoHbI hoTOdDPEKTa,
ypaBHEHHUE DUHINTEHHA

st poroaddekra, hopmyny

JUTSL «kKpacHOM rpaHuIlbdy porodddexra.
Dopmynuposams TUNIOTEY

00 yCITOBUSIX BOSHUKHOBEHUS
BHyTpeHHero (oTodddexTa

TIPY TIaJICHUU Ha CBETOIMO]] CBETOBBIX
BOJIH Pa3HOU JJIVHBL.

Hccnedosams siBneHNe BOSHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
W3Y4YMB 3aBUCUMOCTb CHIIBI (JOTOTOKA

B OCBELI[aEMOM CBETOAMO/IE

OT HANPSHKEHUS Ha APYroM CBETOIMO/IE,
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BBITIOJIHAIOIIEM POJIb UCTOYHHUKA CBETa
U UuHmMepnpemupo8amsy MOJTy4YECHHbIE
pE3yJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HHMKAET TOJIBKO MTPU OCBELICHUU
€ro CBETOAMOJIOM C JIJTMHOU BOJIHBI,
MEHBIIIEW WIM PaBHOW JJINHE BOJIHBI,
Ha KOTOPYIO pacCUMTaH OCBEIAEMBIiA
CBETOJIMO/).

Hcnonv3o6amsb CBETOANOBI PA3HBIX
1IBETOB (KpacHbIEC, 3€JICHbIC U CUHHUE),
J1a00paTOPHBIM OJIOK MUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha poTorddexT

Hroro no pazaeny 5
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOT'PAMME
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