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MNOACHUTEJIBHASA 3AIIMCKA

Hacrosimas paboyast mporpamMmmMa Kypca BHEYPOUHOU AesTeNbHOCTH «OCHOBBI
bu3nUecKoro sKcrepuMeHTay (Jajiee — rnmporpamma) pazpaboraHa B COOTBETCTBHUHM C
TpeboBaHUsIMU  (eIepaIbHOIO TOCYJaPCTBEHHOTO 00pa30BaTENbHOTIO CTaHJapTa
cpennero ob6mero obpazoBanusa (ganmee — ®I'OC COO) [1, 2] u HampaBieHa Ha
opraHuzanuio o0y4deHusi B (PU3UKO-MaTEMaTUYECKOM Mpoduie B COOTBETCTBHUH C
TpeOoBaHUSAMU (enepanbHO 00pa30BaTENbHOM MPOTPAMMBI  CPETHETO OOIIEro
obpazoBanus (POII COO) [3].

Peanusanus nmporpaMMbl MOKET COAEUCTBOBATh JOCTHKEHUIO 00YUYatOIIMMHUCS
IJIaHUPYEMBbIX  pe3ynbTaToB  ocBoeHua DOII COO, pa3BUTHIO JTUYHOCTH
oOyuaromuxcs, (pOPMUPOBAHUIO U YAOBIETBOPEHUIO HX COLMAIBHO 3HAUYHMMBIX
MHTEPECOB M NOTPEOHOCTEH, camopeanu3alud OOYydYaroIIMXCS Yepe3 ydacTHE BO
BHEYpPOUHOI JesTenbHOCTH. OAHON U3 BO3MOXKHBIX (DOPM peanu3aluu MpOrpaMMbl
ABISETCS KpyXoK. [Iporpamma MOXeT peanu3oBbIBaTbCsl 00pa30BaTEIbHOM
OpraHu3alyeldl CamMoOCTOSATENbHO JHMOO HAa OCHOBE B3aUMOJEWUCTBUS C JPYTUMU
OpraHU3alMsIMH, OCYLIECTBIIIOIIUMU 00Pa30BaTENbHYIO 1E€ATEIbHOCTb.

[Iporpamma Kypca BHEYPOUHOM JesTelbHOCTH «OCHOBBI  (PHU3UYECKOTO
AKCIEPUMEHTa» MpeHa3HaueHa sl peanuszanuu B 10-11 knmaccax m HampasieHa
Ha  JIOCTWKEHUE  COOTBETCTBYIOIIMX  pE3YyJbTaToOB,  CHOPMYIUPOBAHHBIX B
benepanbHOM pabouei mporpamMme 1o yueoHoMy npeamery «Puzukay (yriyOneHHbINH
YPOBEHB).

[Tpu uzyyennu Gpu3uku Ha yriyOJIeHHOM YPOBHE peaiu3als STUX NPHUHIIUIIOB
0a3upyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSATEIBHOTO YYEHHMYECKOrO 3KCIEpUMEHTa,
BKJIFOYAIOIIEr0, B TOM 4YHCle, paboThl (Quznueckoro npaktukyma. Ilpu stom mon
paboTaMH TMpakTUKyMa TOHUMAETCAd CaMOCTOSITENBHOE HCCIEAOBaHUE, KOTOPOE
MIPOBOJAMTCS TIO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOr0 BHJa O€3 IOIIaroBOu
MHCTPYKIMHU. B pe3ynbrare obecnieunBaeTcsl OBIaIEHUE 00Y4YaIOIMMUCS YMEHUIMHU
IIPOBOJUTH NPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIE0BATh B3AMMHBIE 3aBUCUMOCTH
JIBYX (U3NYECKHMX BEJIMYMH M OCYIIECTBISATH MOCTAHOBKY ONBITOB MO MPOBEPKE
MPEIOKEHHBIX TUNOTE3. Bece 3T0 crmocoOCTBYET MOCTHIKEHHUIO OJHOW M3 OCHOBHBIX
nesneil u3yueHus (GU3MKA HAa YPOBHE CPEIHETO OOIIero o0pa3oBaHUs — OBJIAJECHUIO
OOyYaroIIMMHUCS METOJaMU CaMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS
(bU3NYEeCKUX SKCIIEPUMEHTOB, aHAIM3a U UHTEPIPETANH HHPOPMAIINH, OTIPEICTICHUS

JOCTOBCPHOCTH ITOJYUYCHHOI'O pE3yJibTaTa.



AKTyanbHOCTh pealiM3allid JaHHOW MPOTpaMMbl OIpPENessieTCs] TeM, UTO
€e OCBOCHHME TO3BOJIAET OOydJalomMMCS Ha  MPAKTUKE  O3HAKOMUTHCS C
pa3IMYHBIMU (DU3MYECKUMH SIBICHUSIMH, JKCHEPUMEHTAIbHO HM3YUUTh pa3IUYHbIE
¢uznyeckue 3aKOHOMEPHOCTH, YIIyOUTb CBOM TEOPETHUYECKHE 3HAHUS, Pa3BUTh
UMEIOIINeCs] U MPUOOPECTH HOBBIE MPAKTHUYECKWE YMEHHsS M HaBBIKM B 00JacTU
IUTAHUPOBAHMSI, TOATOTOBKH, MPOBEACHUS, aHATN3a U WHTEPIPETAMA (PUIUIECKOTO
IKCIIEPUMEHTA.

[IporpamMma naetr oOydYaromMMcs BO3MOKHOCTH MPHOOPECTH MPaKTUUYECCKHI
OTIBIT pabOTHI C 1a00PaTOPHBIM 00OPYAOBAHUEM, OBIIAJICTh KOHKPETHBIMU MTPHEMaMU
UCCIIEIOBATENILCKON  NIEATEIBHOCTH HAYMHAIONIETO  (PHU3MKa-IKCIIEPUMEHTATOPA,
c(OpMUPOBATH HABBIKU OLIEHKH MOTPEUIHOCTEHN pe3yIbTaTOB U3MEPEHUS (PU3NUECKUX
BeauunH. Peanmuzanums mnporpamMmbl - CO3@eT  YCIOBUS I (DOpMHpOBaHMS
y 00y4arouuxcsi HeCTaHAaPTHOTO KPEATHBHOTO MBIIUICHUS, COACHCTBYET Pa3BUTHIO
WHANBUAYAIBHOCTH  CYXIEHHUH, ()OpPMHpPOBAHHIO  KyJIbTyphl  OOOCHOBAHHMS
COOCTBEHHOT'O MHEHUS ¥ CBOOOIBI €TO BBHIPAYKEHUSI.

[TporpaMmma MoxeT ObITH BOCTpeOOBaHAa OOYYArOIIMMHUCA, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIUIyOJIEHHOMY U3YUYEHUIO (PU3UKU U MAaTEMATUKH, TOTOBSITCS
K YYaCTHIO B OJTUMITHA/IaX IKOJFHUKOB 1O (DU3UKE, B paMKaX KOTOPBIX MIPEAYCMOTPEH
MPAKTUYECKUU TYP.

[TporpamMma mpecneayeT He TOIBKO 00pa3oBaTelbHbIC, HO U BOCIHTATEIHHBIC
LENH, TIOCKOJIBKY COOTBETCTBYET UJE€ OJKOJOTU3allMM M HAee MNPUKIATHON
HAIpaBJIEHHOCTH, KOTOpbIE, B YHUCJE APYTUX WUJCH, MOJOXKEHbl B OCHOBY Kypca

¢busuku, nzyyaemoro Ha crynenu COOQ.

BapuaHTsl peajiu3auuu nporpamMmsl 1 GopMbl IPOBEICHUS 3aHATHI

Peanuzaumss nmporpaMmbl  MpEANoJiara€T COYETAaHHE Pa3IUYHBIX  (QopM
IpynmnoBoil paboThl (CiayllaHue JEKIHUH, TUCKYCCUSl, MOHTaX 3KCHEPUMEHTAIbHbBIX
YCTaHOBOK, NMPOBEACHUE PUINUECKUX U3MEPEHUI 1O PyKOBOJACTBOM IPEMNO/1aBaTEes)
U UHAUBUIAYAJIbHOM paOOThl (BBIIOJHEHHE CAMOCTOSITENbHBIX pabOT U padoT
MPaKTUKyMa, 00pabOTKa W WHTEPIIPETAIUs PE3yIbTaTOB (U3HMUECKUX H3MEPEHUH).
Hcnonb3zoBanue Takux GopM paboThl MOMOTaeT pa3BUBaTh y 00ydaroUMXxcsi, C OJTHON
CTOPOHBI, HABBIKM BOCTIPUATHS HOBOM HH(pOpMAIMM TpH pPa3IUIHBIX (opmax
ee Mojayu, a ¢ APYrod CTOPOHBI — AaKTUBHOCTb, CAMOCTOSITEIBHOCTh M TBOPYECKOE

Hayajno. B wmenoM peanusauuss JaHHOM MOPOTPaMMbl  JOJDKHA  IOJIOKUATEIBHO



CKa3bIBaThCSl KaK Ha AaKTyaJld3allid 3HAHUM, YMEHUUA M HaBBIKOB OO0YYalOIIHUXCS
B paMKax UX MpeAnpodhecCuoHaTIbHOM TEXHOIOTHYECKON (MHKEHEPHOI) MOATOTOBKH,
TaK U Ha COIUAIBHOM (POPMUPOBAHUU JIUYHOCTH O0YUAIOITUXCAL.

[Iporpamma Kypca paccuntana Ha 68 4acoB, B paMKaxX KOTOPBIX IPEyCMOTPEHBI
Takue (GopMbl padboT, Kak JIEKIIMH, CAMOCTOATENbHbIE PAOOTHI M PaOOTHI MPAKTUKYMA.
B xoxe caMocTosTeNbHBIX PabOT oOydyaromumecs IOJ KOHTPOJEM MpEernoaaBaTes
3aKpEIUISIOT HOBBIE 3HAHUS, OTPA0ATHIBAIOT OIPEICNICHHbIE YMEHUSI U HAaBbIKU. PaboThI
NpPaKTUKyMa  TOJPa3yMEBAIOT  CAMOCTOSITENBHOE  pEIIEHHWE  OOy4YaroIMIMMHCS
AKCIIEPUMEHTAJIBHBIX (U3HUECKUX 3a/1a4. TeMaTrnka padoT NpaKTUKyMa U MOPSIA0K UX
CIICZIOBAHUSI COOTBETCTBYIOT CTPYKTYpPE TEMATUYECKOIrO IUIAHUPOBAHUA (enepabHON
paboueii mporpamMmsl o yueOHOMY npeameTy «Puznkay (yriryOJeHHBIM yPOBEHB).

[Iporpamma paccuMTaHa Ha pealu3aldi0 B TEUEHHUE JBYX JIeT OOy4deHHS B
10—-11 knaccax npu MpoOBEJCHUN 3aHATHUI OJMH pa3 B HECNIO 00beMOM | yac Kaxjoe.
[Io ycMOTpeHUIO yduTenss MOPSJIOK CIEAOBAHUS 3aHATHA MOXET ObITh M3MEHEH, a
HEKOTOPBIE MOTYT OBITh UCKITIOYEHBI.

JlommyckaeTcst peanu3alysi YaCTH MPOrpaMMbl B TEUEHHE OJTHOTO Y4eOHOTro rojia —
Jutst o0ydaromumxcs ToJibko 10-ro wim tosnbko 11-ro kmacca. OnHAKO B 3TOM Cilydyae
npu padbore ¢ oOywaromuMmucs 11-ro kiacca peKOMEHAYyeTCs HAaUWHATh U3JI0KEHHE
y4eOHOro Marepuaja C TpPOBEACHUS 3aHATHI, HaNpaBIEHHBIX Ha OCBOCHHUE
00yJaroIIMMHCS OCHOBHBIX ITPHUEMOB U METOJI0B 00pabOTKH PE3yIbTaTOB (PU3UIECKUX
MU3MEPEHUN M OLEHKM norpemHocted. s 3Toro pexomeHnayercsa: 1) mpoBecTu B
kiacce 3ausaTug Ne 1, No 3 u Ne 5 u3 mporpammer 10-ro kiacca; 2) 3aiath Ha JOM
BhITIOTHEHUE 3aaHuii Ne 2, No 4 1 Ne 6 u3 mporpammsl 10-ro kiacca; 3) B JajibHeHIIEM
cienoBarh nporpamme 11-ro kiacca, MCKIIOYMB U3 HEE, N0 YCMOTPEHUIO YUYUTENS,
Kakue-100 Tpu 3aHsaTus (Hanpumep, Ne 16, Ne 17, Ne 18).

Bo3MmokHO Takxe ocBoeHue o0ydarommmucs 11-ro kinacca nosHoN nporpamMmsl
[P YCJIOBUM MPOBEJICHUS 3aHATUH /IBa pa3a B HEEN0 00beMOM 2 yaca Kaxoe.

Pan pabGor npakTukymMa (Ha YCMOTpPEHHE YUMTENsI) MOXET ObITh 3aJlaH
oOydaronmcsi Ha JOM JUJIi CaMOCTOSATEIBbHOTO BBINOJHEHUS C TOCIEAYIOIUM

KOHTPOJIEM U 06CY)I(I[CHI/IGM MMOJIYYCHHBIX PC3YJIbTATOB.

B3aumocBa3s ¢ QpenepanbHoil padoueii NporpaMMoil BOCIIUTAHUSA
[Iporpamma pa3spaboTaHa ¢ y4yeToM peKOMEHJaIui QenepanbHOi paboueit
IIPOrpaMMbl BOCITUTAHUS. B 94aCTHOCTH, OHAa yYHUTHIBACT TICUXOJIOTO-TIEAAarOrHUECKHUE

O0COOEHHOCTH COOTBETCTBYIOLIEH BO3PACTHOM KATErOpUH 00YUYarOIIUXCS.



[IporpaMma COOTBETCTBYET TAaKUM IIEJISIM  BOCIUTAHUS OOYYaIOIIUXCS,
KaK pa3BUTHUE JIMYHOCTH, CO3/IaHUE YCIOBHM JIJIsl CAMOOIIPEAEIICHUS U COLIUAIU3ALUU.

[IporpaMma  coAeicTBYeT peHICHHIO CISAYIOMUX 3a7ad  BOCHUTAHUS
OoOy4aloIIMXCs: YCBOCHHE 3HAHHWM, HOPM, JyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH,
TpaauLni, KOTOPbIE BRIPAOOTANIO POCCHIICKOE 00IECTBO; (POPMHUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHONIGHWH K OTUM  HOpPMaMm, IIEHHOCTAM; MPHOOPETCHHE
COOTBETCTBYIOIIETO 3TUM HOpMaM, IEHHOCTSIM, TPAAUIUAM COIMOKYIBTYPHOTO OTIBITA

MOBEACHUS, OOIICHMSI, MEXITMYHOCTHBIX U COIMATBHBIX OTHOIICHUH, TPUMEHEHUS
MOJIyYeHHBIX  3HAHUW;  JOCTWXKEHUE  JIMYHOCTHBIX  pE3yJbTaTOB  OCBOCHUS
o011eo0pa3oBaresbHOM mporpammel 1o ¢usuke B cootBeTcTBUU ¢ PI'OC COO.

[Iporpamma COOTBETCTBYET CJEIYIOIIUM OCHOBHBIM HAIIPABJICHHUSIM BOCITUTAHHUSL.

1) TpynoBoe BOCIUTaHHE — BOCIIUTAHHE YBOXKEHUS K TPYAY, TPYISIIUMCS,
pesyapTaTaM TpyAa (CBOEro W JPYrux JIIOJEH), OpHUEHTalus Ha TPYAOBYIO
JEATEIIbHOCTb, MOJIyYEHHE npodeccun, JUYHOCTHOE CaMOBBIPaYKEHHE
B MPOJYKTHUBHOM, HPABCTBEHHO JOCTOMHOM TpPyAE€ B POCCUHCKOM OOIIECTBE,
JOCTH)KEHHE BBIJAIONIUXCS PE3YyJIbTaTOB B MPOPECCHOHAIBHON JIESTEIBHOCTH.
[leneBbIMM OpUEHTUPAMU SBJISIIOTCS: (OPMHpPOBAHME OCO3HAHHOM TOTOBHOCTHU K
MOJIYYCHUIO MPOQPECCHOHAIIBHOTO 00pa30BaHUs, HEMPEPHIBHOMY OO0pa30BaHUIO B
TEUEHUE >KU3HU KaK YCJIOBHUIO YCIHEIIHOM Tpo(ecCHOHaIbHOM M OOIIECTBEHHOM
NEesATEIbHOCTH; TOHMMaHWe cnenupuku camooOpa3zoBaHud M TpodhecCHOHATBLHOU
CaMOMOJTOTOBKM B  MH(OPMAIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOILECTBE,
TOTOBHOCTH YYUTHCS U TPYJAUTHCSI B COBPEMEHHOM OOIIIECTBE; OPUEHTUPOBAHHOCTH Ha
OCO3HAHHBIA BBIOOP cdepsl TpodeccHOHaTBbHON  TPYIOBOM  JEATEIHLHOCTH B
POCCUHCKOM OOIIIECTBE C YUETOM JIMUHBIX KU3HEHHBIX IJIAaHOB, MOTPEOHOCTEH CBOESH
CeMbH, 00IIIeCTBA.

2) DKoJIoTMYecKoe BOCIUTaHUE — (OPMHUPOBAHUE IKOJIOTHUECKOU KYJIBTYPHI,
OTBETCTBEHHOT'0, OEPEKHOI0 OTHOLIEHMSI K MIPUPOJE, OKPYIKAIOLIEH cpelie Ha OCHOBE
POCCUHCKUX TPAJUIMOHHBIX JYXOBHBIX II€HHOCTEHM, HABBIKOB OXpaHbI, 3alUThI,
BOCCTAHOBJICHUS] TIPUPOJIbI, OKpYyXkaromiend cpeabl. L{eneBbIM OpUEHTUPOM SIBIISIETCS
OCO3HAaHHME HEOOXOIUMOCTU MPUMEHEHHUS 3HAHUS €CTECTBEHHBIX U COLIMAIBHBIX HAYK
JUISL  Pa3yMHOT0, OEpexJTMBOTO MPHUPOIOINOIL30BaHUS B OBITY, OOIIECTBEHHOM
IIPOCTPAHCTBE.

3) LlenHOCTH HAYYHOTO MO3HAHUS — BOCIIUTAHUE CTPEMIICHUS K TIO3HAHUIO Ce0s

W JPYTUX JIIOJEH, MPUPOJLI U OOINEeCcTBa, K TMOJYyYEHUIO 3HAHUHM, KA4eCTBEHHOTO
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0o0pa3oBaHMsI C y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEHM.
[leneBbIMU OpUEHTHpPAMHU SBISIOTCS: (OPMUPOBAHUE JEATEIHHO BBIPAKEHHOTO
[IO3HABATEJIIbHOTO HHTEpeca B 00JacTd (PU3MKU C yYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, MTOCTHUKEHUM; MOJydYeHUE MPEACTaBICHUM O COBPEMEHHOW Hay4dHOM
KapTUHE MHpPA, O JOCTHKEHHUSIX HAyKHU U TEXHUKH, O 3HAYECHUU HAYKU B KU3HH
poccuiickoro o0IiecTBa, 00ecrneYeHn ero 0e30MacHOCTH; MPHOOpEeTeHNnEe HABBIKOB
KPUTUYECKOIO MBIIUICHHS], OINPEACIICHUs] JTIOCTOBEPHOW HAay4YHOW HMH(pOpMaLUHU U
KPUTUKM AaHTHHAYyYHBIX [PEICTABICHUM; pa3sBUTHE M [PUMECHEHHE HAaBBIKOB
HAOJIIOJICHUS, HAKOIUICHUS M CHCTEMAaTu3aluud (PaKTOB, OCMBICICHUS OIbITA B

CCT@CTBGHHO-H&Y‘IHOﬁ 001acTn ITIO3HaHuA, HCCJICIOBATEILCKOM JACATCIBHOCTH.

Oco0eHHoCTH padOTHI yUHTE IS 110 IPOrpamMMme

[Ipu peanuzanuu JaHHOW MPOTPAMMBI 33j/laya YUYUTENSI COCTOUT B TOM, YTOOBI
CO3/1aTh YCJIOBUS JIsl YCBOEHUS 00y4JalOIIMMUCS HOBBIX 3HAHUM, IPUOOPETEHUST UMHU
HOBBIX YMEHUH U 3aKpEIUJICHUS HABBIKOB, HEOOXOAMMBIX [UJIi MPOBEICHUS
(U3MYECKUX IKCIEPUMEHTOB U aHAJIU3a MOJIYYEHHBIX PE3YJIbTATOB.

Jlns peuieHus 3TOM 3aadyd HEOOXOAMMO Haluyue B KaOMHETe (PU3HKHU
00Opy/IOBaHUs, KOMIUIEKTYIOIUX M PAcXOAHBIX MAaTepUaloB, TPEOYIOIIMXCS IS
MIPOBEICHUS CAMOCTOSITENIbHBIX PAa0OT 1 paboT mpakTukyMa. [lepeuens npearaeMpix
paboT chopMHpoBaH TakMM 00pa3oM, UYTO TOATOTOBKAK HX TMPOBEICHUIO
HE JIOJDKHA BBI3bIBATh CYUIECTBEHHBIX 3aTPyAHEHUIl — BCE HEOOXOAMMOE IS
peanu3aluu NporpaMMbl, Kak MpaBUiIo, JIMOO HAXOJIUTCS B KaOuHeTe GU3UKH, TUO0
JIOCTYTTHO B TIOBCETHEBHOM OBITOBOM OOHXOJIE.

[lepen HayanoM 3aHATUH YUYUTEIH0 PEKOMEHAYETCS CaMOCTOSITEIIBHO
BBIMIOJIHUTh BCE TEOPETUYECKUE 3a/laHusl, CaMOCTOATEIbHbIE pabOThl U pPabOThI
IPAKTUKyMa, KOTOpPbIE JOJIKHBI OYAYT BBIIOIHATH O0yUaronyecs. IT0 1acCT yUUTENIO
BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MOXKHBIE TEXHMUYECKHE MPOOJIEMBI,
HO W TOJYYUTh KOHTPOJIbHBIE PE3yIbTaThl U3MEPEHUN U HX 00paOOTKU, KOTOPHIC
NOHAA00SATCA 1Ml JajibHEWIed TMPOBEPKUM MNPABWIBHOCTU BBIMOJHEHUSI padoT
00y4aroIMUCH.

[TockonbKy OMHMM W3 TJaBHBIX PE3yJbTATOB pPaOOTHI yUHUTENsT B paMKax
BHEYPOUHOM J1€ATEIBHOCTH SBISETCS JINYHOCTHOE Pa3BUTUE O0YUYAIOUIUXCS, YUUTEIIO
PEKOMEHJIyeTCsl MpU MNPOBEIECHUU 3aHATUM MO MpOorpaMMe akTUBHO Y4YacTBOBATh
B JIEATEIBHOCTH OOYy4YalOIIMXCSA, KOHTPOJUPOBATh XOJ| BBINOJHEHUS HUMH

HKCIIEPUMEHTAJILHON paboThl, HANpaBlsATh M KOPPEKTUPOBATh X JIEUCTBHUS,
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CBOEBPEMEHHO  yKa3blBaTh HAa  OWIMOKM W  HENOYeThbl,  IOJCKA3bIBaTh
U JIEMOHCTPUPOBATH MpPaBUJIbHBIE CIOCOOBI BBIMOJHEHUS MPAKTUYECKON padoTHhI,
00Cy>XJaTh MPUYMHBI U BO3MOKHBIE MOCIEACTBHS JOMyCKaeMbIX omuook. Bo Bpems
3aHSATUN HE00XO0 MO MO//IeP>KUBATh T00pOKeTaTENbHYIO atMocdepy
COTPYJHUYECTBA.

Y4auTento ciaelyeT yYuThIBaTh, YTO JJOTHKA OCBOCHHUS MPOTPAMMBI ITPEINOIaraet
MOCJIeIOBATEIbHOE U3YUCHHE MaTepralia — CHayasia o0y4Jaronirecs: JOJIKHbI OCBOUTD
0a30BbI€ MPUEMbl U METOJAbl MPOBEACHUS (PUINYECKUX H3MEpPEHUH H 00pabOTKU
MOJIy4aeMbIX PE3yJbTaTOB, a YK€ 3aT€M NPUMEHSITh UX Ha MPAKTUKE MO CXEME «OT
IpOCTOrO0 K CIHOXHOMY». [loToMy mnpuMepHass cxema MpOBEICHHUS 3aHITH IO
IPOrpamMMe MOKET OBITh CIEAYIOIICH:

1) oOBsicCHEHHE TEOPETUUECKOTO MaTepHaa 1o TeME;

2) NOArOTOBKAa K BBINOJHEHUIO CaMOCTOSITENIbHOM paboThl Wid padOThI
OpaKTUKyMa — OOCYXJECHHUE 3aJaHusl, YCTPOICTBA SKCIIEPUMEHTAIBHON yCTAHOBKH,
HEOOXOJMMOTO0 TEOPETHUECKOr0 Marephalia, MPUEMOB U METOJOB MPSMBIX
HKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CIIOCOO0B UX 00PabOTKH M OLEHKH MOrPEIHOCTEN
WU3MEPEHU;

3) mpoBelleHHE CaMOCTOATENbHOM PaOOThI WK pabOTHI MPAKTUKYMa, KOHTPOJIb
IPABUJIBHOCTH MTPOBEICHUS U3MEPEHUI;

4) 00paboTKka  TOJNYYEHHBIX  OKCIEPUMEHTAIBbHBIX  JAHHBIX,  OIIEHKA
MIOTPELIHOCTEN;

5) oOcyxaeHue pe3yJbTaTOB OOpa0OTKU MOIYUYEHHBIX SKCHEPUMEHTATBHBIX
JAaHHBIX U TTPOBEPKA UX MPABUIHHOCTH.

B ciyuae HexBaTKu BpeMEHH Ha peasiu3aliio B KJIacce MyHKTa 4 TaHHOW CXEeMBbI
PEKOMEHIyeTCS  MPEAJIOKUTh  OOYyYarolMMCS  BBIMIOJIHUTH  COOTBETCTBYIOIINE
JIEHCTBUS IOMa, a MyHKT 5 peann3oBaTh B Haudaje CIEIYIOMIETO 3aHSTHS, JIN0O
IIPOBECTU HEOOXOAUMBIE 00CYKIEHUS C 00YJAIOIUMUCS B TIOPSIIKE WHANBUAYATHHON

paboTHI.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JESITEJALHOCTH
«OCHOBBI ®U3UYECKOT'0 DKCIIEPUMEHTA
(@U3UKO-MATEMATHYECKHI TIPODPWID)»

10 KJIACC

3ansaTue 1. [lorpemHocTH B IKCIIEPUMEHTE

Jekyusa «llorpemHocTy mnpAMBIX u3MepeHui». OOcyxkmaercs mnpupojaa
BO3HMKHOBEHUS MOTPEITHOCTEN, METO/Ibl UX MUHUMU3ALIUU U OLICHKHU.

Jexkyusa «IlorpeiHOCTH KOCBEHHBIX U3MepeHui». OOCYKIaloTCd METO/IbI
Y TIPUEMBI OIIEHKH MOTPEUTHOCTEN KOCBEHHBIX N3MEPEHHUI.

Hcnonvzyemvie mamepuansvi. [4], 9acts 1.

3ansTue 2. OueHKa NOrpemHoCTe NMPSIMBIX U KOCBEHHBIX H3MepPeHMii
Camocmoamenvnan paboma «O1ieHKAa NOTPEITHOCTEN KOCBEHHBIX U3MEPEHUI

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

3ansaTne 3.  Ycpeanenue — um3Mmepenmid.  CiyyaiiHas ~ NOTPeNIHOCTb.
KunemaTuyeckue u3mMmepeHust

Jexyuna «CiyvyaiiHble TOTPEUIHOCTUY. B COOTBETCTBUM C YPOBHEM MOATOTOBKHU
oOy4Jaronuxcs ¥ JOCTYITHBIM 000pYI0BAaHUEM MOXET OBITh IPOBEJICHA OJIHA U3 JABYX
paboT mpakTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Ompenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIOI CKOPOCTh
JIBMDKCHUS 3€pHBIIIKA MIIIEHa B Oy THIJIKE C BOJIOM.

Obopyoosanue. 1lmeHo, HamNOJHEHHAs BOJOW IUIACTUKOBash  OYyTHIIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JTUHEHKA.

Kpamkoe onucanue pewenus. IlpoBoguTcs cepus SKCIEPUMEHTOB 110
MU3MEPEHUIO C TIOMOIIIBIO CEKYHOMEPA BPEMEHH ITPOXOKACHUS 3€PHBIIIKOM IIIIEHA B
TOJIIE BOJbI HEKOTOPOro (UKCHPOBAHHOIO PACCTOSHUS BJIOJb BEPTHKAJIU.
Breruucnsercss cpenHee BpeMs  JBIKEHHUST 3€peH. PaccuuThiBaeTcss  cpenHss
YCTaHOBHUBIIASICS CKOPOCTh 3TOTO ABUKEHUA. OLIEHUBAETCS MOTPEIIHOCTb.

Onucanue cxodicell pabomvl NPAKMUKYMA: BCEPOCCUINCKAs OJIMMIIHAAA
IITKOJILHUKOB TI0 (pu3nKe, pernoHanbHbIi 3Tan 2023 1., 3amada «IImeHo u BI3KOCThY

[9, 10].



Ipaxkmuxkym Ne 2

3aoanue. CobepuTe YCTAaHOBKY HJis 3allyCcKa IlapyuKa B MOJIET C HEKOTOPOH
BBICOTHI C (DMKCHPOBAHHOW TOPH30OHTAIBLHON HayadbHOW CKOpOCThlO. Mccnemyiite
3aBUCHUMOCTh BEPTUKAJIBHOM M TOPU3OHTAIBHOW KOOPAHWHAT IIAPHUKA IPU IOJETE.
Onpenenure CKOPOCTh IIapUKa B HA4YaJIe MOJIETA.

Obopyoosanue. CTambHON IMApUK, IYCKOBOE YCTPOHCTBO  (OTPE30K
QTIOMUHUEBOT0 MPO(UIsi, MAarHUT HEOJAUMOBBIN, J1BA CTAJIbHBIX IIApUKa), IITATUB C
JanKoi U My(QTOH, MaJIIpHBINA CKOTY, pyJIeTKa, KOMUpOBaabHas Oymara.

Kpamxkoe onucanue pewenusn. OcymiecTBisieTcs cOOpKa MyCKOBOW yCTaHOBKH.
[IpoBoauTCS cepusi DKCHEPUMEHTOB MO 3aIyCKYy IIApUKA B TOJIET U H3MEPEHUIO
KOOpJIMHAT MaJIeHUs MIaphKa OTHOCUTEIHLHO TOUKU cOpoca. [1o momydyeHHbIM JaHHBIM
pacCUUTHIBAECTCS HaYalbHAasA CKOPOCTH MOJIETA IAPUKA.

Onucanue cxooiceti pabomvl NpaxmMuKyma. MEXKIyHapOIHas OJIMMIIMAJA 110

sKcriepuMeHTaibHou gusuke 2021 r., 3amaya «Ilymka» [11].

3aunsrtue 4. [Ipocreiimue reomerpuyeckne U3MepeHus

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIIUHY MPOBOJIOKH
Y BHEIIIHUI THAMETP UTJIbI, TUIONIA/Ib HAPUCOBAHHOMW Ha JIUCTEe OyMaru purypsl, 00bem
opycka. O1eHUTe MOrPEIIHOCTH.

Obopyoosanue. IlpoBonoka, wuria OT mmpuila (CO CTOYECHHBIM OCTPUEM),
n300paxkeHne (Urypbl CIOXKHOW (OpPMBI Ha Pa3IMHOBAHHOW KBajpaTamu Oymare,
JIEpEBSIHHBIN OpYCOK, TUHENKA, IITaHTCHIIUPKYJIb.

Kpamxkoe onucanue pewenus. I1poBoasTCa M3MEpPEHUs TOJIIUHBI TPOBOJIOKHU
MeToaoM psifoB. [IpoBoauTCS M3MEpeHUE TUaMeTpa UIJIbl METOJIOM MPOKATHIBAHUS.
[IpoBomuTCcs u3meperue ionaan GUrypsl METOJIOM TO/ICUETa TUIOMIAAN TI0 KJIETKaM
CETKHM M3BecTHOTro miara. [IpoBoauTcs naMepeHnune rabaputoB Opycka ¥ BBIYMCIICHUE
ero obwema. OIllEHHBAETCS TOTPEIIHOCTh HW3MEPEHHBIX BenuuuH. [IpoBomutcs

IMPOBCPKA MMPaBUJIBbHOCTH UBMCPCHUS TUaMETPaA UIJIbI C ITIOMOIIBIO ITAHT CHIUPKYJIA.

3ansatue S. I'paduku IKcnepuMeHTANBHBIX 3aBucUMOcTeil. I'paduueckasn
00padoTKa JaHHBIX
Jexkyua «Odopmienne rpaduKoB HSKCIEPUMEHTAIBHBIX 3aBUCHUMOCTEH.

['padrueckas 00pabOTKa TAHHBIX).
10



OOcyxnaloTcs OCHOBHbIE TMpaBuia O(OpMIICHHS TpapUKOB 3aBUCUMOCTEH
(bu3MYEeCKUX BEJIMYUH APYT OT ApyTa.

Camocmoamenvuaa pavoma «IloctpoeHre rpapukoB B COOTBETCTBHUHU C
W3YYEHHBIMH MPABUIIAMHU C UCIIOJIb30BAHUEM TOTOBBIX TAOJIHIL C JAHHBIMI.

Hcnonvzyemvie mamepuanvl: MeToaudeckue pexkoMeHgauuu LleHTpanbHoit
MPEIMETHO-METOIMUECKOM KOMUCCHM IO OLIEHMBAHUIO OGOpMIIEHUs TpadUKOB HA

MPAKTHUECKHUX TypaxX BCEPOCCUNUCKON OJMMITHA/IbI IIKOJIBHUKOB 10 ¢pu3uke [12].

3ansaTue 6. O0padoTKa HEJIMHEHHBIX 3aBHUCUMOCTEN: JUHeAPpU3alUA, MOACUeT
IUIOLIAIU O TPAQUKOM, IOCTPOCHUE KACATEJIbHBIX K rpaduky

Jlekyua <«JluHeapuszausa OHKCIIEPUMEHTAIBHBIX 3aBUCHUMOCTEH W JPYTHUE
rpaduueckue crocoobl 00pabOTKU JAHHBIX).

OOcyxmaeTcss  METOJ,  3aMEHbl  NEPEMEHHBIX  MPU  JIMHEapu3aluu
AKCTIIEPUMEHTAJIbHBIX 3aBHUCUMOCTEe. OOCyxmaeTcs (U3NUeCKui CMBICT IO

1o/ rpaMKoM U YriIoBoro ko3 duimenTta KacateabHOM K Tpaduky.

3ausaaTue 7. W3mepeHue 3aBHCHMMOCTHM KOOPAMHATHI TIPAHMIBI  00JIACTH
HAMOKAHUS OT BpeMeHU. JInHeapusanusi 3aBUCHIMOCTH

Ilpakmukym

3aoanue. BoipexbTe U3 OyMaxkHOU candeTku JeHTy aauHoi 30 cM U mupuHOn
2-3 cM. Onycture KOHel OyMa)KHOM JIEHTHI B BOJLY U BKJIIOUUTE ceKyHaomep. M3yuure
3aBUCUMOCTh KOOPJIMHATHI TPAHUIIBI 00JIaCTH, MPOTHUTABIICHCS BOJOM, OT BPEMEHH.
Onpenenute xapakTep 3TOM 3aBUCUMOCTH.

Obopyoosanue. Cekynnomep, Oymaxkubie candeTku, pyjieTka, yamika [letpu.

Kpamxoe onucanue pewenus. CTaBUTCA ONBIT MO HW3YYECHUIO JIBWKEHUS
IpaHUIbl HAMOKaHUSI OymaxHOU canderku. Mcnonap3yercs: 3aMeHa epeMEHHbBIX NS
JUHEapu3allid 3aBUCUMOCTH UM TIOCTPOEHUSI JIMHEHHOro Tpaduka, KOTOPHIM
BITOCJICJICTBUH MO3BOJISICT CYJUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomwvl npakmukyma: [5], 3amaga Ne 32 «Hamokanwue

TKaHW.

3aunsTue 8. U3yuenue ynpyroro rucrepesuca
Ipakmukym
3aoanue. 3aKkpenuTe C MOMOILBIO 3KUMa JIMHEWKY Ha cToJie. [IposieHbTe 1yXKKy

3aKuMa B KOJIBLIO 0OaHKOBCKOM PE3UHKHU. 3auenHTe KPIOYKOM JHUHaAMOMCTpa KOJIbIIO
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pe3uHKU. M3MeppTe 3aBUCUMOCTb JJIMHBI PE3UHKUM OT PACTATHMBAOLICH CHIIBI IIPH
Harpy3ke (pactsbkeHuu) u pasrpyske. [IpoBenure usmepenus ¢ marom B 0,5 H, npu
KOKJI0M H3MepeHuu nenaite 3anepxky B 30 c. Iloctpoiite rpaduk uaMepeHHOM
3aBUCUMOCTH, OIMIIUTE €€ Xapakrep. CraenmaiTe NpPEeaNoNoX)eHUs O IPUYMHAX
Habo1aeMoit 3aBUCUMOCTH. PaccumnTaiite, B Kakux mpenenax JeKUT KOdPPUITUSHT
YKECTKOCTU PE3UHOBOr0 Kousblia. Mcronb3ys NOJMyYEHHbIE AAHHBIC, PACCUMUTAMTE,
KAKYI0 SHEPTHUIO MOIJIOTHIIA PE3UHKA 332 BPEMS MIPOBEACHUS U3MEPEHHUM.

Obopydosanue. Jlunelika, 3aXuM, THHAMOMETpP C TpeneaoM usmepenut 5 H,
PE3UHOBOE KOJIBIIO (pe3uHKa AJisi 0aHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BbIIOTHAETCS ONBIT IO U3YYEHUIO 3aBUCUMOCTH
CHJIBI YIIPYTOCTH PE3MHOBOIO KOJIbLA OT €T0 JJIMHBI ITPU IIOCTENIEHHOM YBEJIMUEHUN U
IpU TMOCTEIIEHHOM YMEHBIIEHUU pacTiaruBarouiei cuibl. Habmogaercst siBieHue
yOpyroro rucrtepesuca. JIBe TmoJlydeHHbIE HKCIIEPUMEHTAIbHBIE 3aBUCUMOCTH

HAHOCATCA Ha OAWH I’pa(l)I/IK HpOBOI[I/ITCH aHaJIM3 MMOJYYCHHBIX PC3YJILTATOB.

3ansatue 9. HaxoxkaeHnme Macchbl JIMHEHKH M IINPHIA €  T[OMOIIbIO
YPaBHOBEIIMBAHMS pblyara

Ilpakmukym

3aoanue. OnpenenuTe ¢ MaKCUMAJIBHOM TOYHOCTHIO MAcCy IITIPHUIIA U MacCy
JIMHEHKMU.

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

Kpamxoe onucanue pewenus. K KOHIy JUHEWKH, KOTOpash HCMOJIb3YETCS B
Ka4yeCTBE phluara, mojBelIUBaeTCs mmpull. M3mepsercs 3aBUCMMOCTh KOOPAMHATHI
TOYKH OTIOPHI yPABHOBEIICHHOTO phIuara oT 00beMa BobI B mirpuiie. [1o moryueHHbIM
JTAHHBIM OMPECIISIOTCS Macca MIPUIAa U Macca JIMHEHKH.

Onucanue cxodcel pabomol NPAKMUKyma. PETUOHAIIBHBINA ATaIl OJTUMITHAIbI UM.

Jx. K. Makcgermna o ¢pusuke, 2014 r., 8 kiace, 3amaua «HeecTpyKTHBHBIN aHATN3.

3ansTue 10. U3mepenne ko3gpdpuumeHTa JHEPreTUHYECKUX MOTEPb MPH OTCKOKE
HIAPHUKA OT MOBEPXHOCTH

Ipaxkmukym

3aoanue. TlpoBeaute UcCCleNOBaHUE 3aBUCHUMOCTU BBICOTHI OTCKOKa IIapUKa
nocjie COyJapeHus C MOBEPXHOCThIO CTOJa OT BBICOTHI cOpoca. [IpoBenute ombIT

AJI1 IBYX THUIIOB HIAPUKOB. Onpez[enHTe XapaKTCp 3aBUCUMOCTH.
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Obopydosanue. 1llapuk 1yisi HaCTOJBHOTO TEHHHCA, PE3MHOBBIN IAPUK
«TOMPBITYHY, PYJETKA, MATAPHBII CKOTY.

Kpamxoe onucanue pewenus. 1IpoBOOUTCA ONBIT MO H3MEPEHHIO BBICOTHI
OTCKOKa IIapuKa IOCJE COYAAPEHUS C MOBEPXHOCTHIO TOPU30HTAIBHOIO CTOJNA B
3aBUCUMOCTH OT BBICOTHI cOpoca. M3MepeHus mpoBOASTCS IJisl IBYX TUIIOB MIAPUKOB.
JIns pe3snHOBOTO MIapUKa 3aBUCHUMOCTH SIBIISIETCS MPSIMOUN MPONOPLUHUOHAIBHOCTHIO,
JUISL [IapHKa OT HACTOJBHOTO TEHHUCA 3aBUCHUMOCTh HE SBIIETCS TaKOBOM.

OO6cyxnarTcs BO3MOKHbBIC IPUINHBI TOTYYEHHBIX PE3yIbTaTOB.

3ansTue 11. Onpenesienne TeNJI0eMKOCTH TBEPAOTO TeJia
Ilpakmukym
3aoanue. Onpenenure ¢ MAaKCUMaJIbHON TOYHOCTBIO TEINIOEMKOCTh TPY3HUKA.
Obopyoosanue. I'py3uk maccoit 50 r, ctakan oobeMom 0,2 J1 ¢ BO/10il KOMHATHOM
TEMIEPATYPbl, EMKOCTh C TOpsiuei BOJOM, IBa TEPMOMETPA, Caln(eTKH, MOJHOC, HUTh.
Kpamkoe onucanue pewienus. IIpoBOAUTCS ONBIT IO U3MEPEHUIO TETNIOEMKOCTH
rpy3dKa METOJIOM IEepeHOCa €ro W3 XOJOJHOW BOABI B ropsuyro. OrleHHBaeTcs
M3MEHEHHE TeMIIepaTyphl XOJIOJHOW BOJABI 3a CUET MOJYUYEHHUS KOJUYECTBA TEILUIOTHI

OT I'OpAYCTO I'PY3HKa.

3ansaTue 12. U3MepeHue TeMmneparypbl PyK JKCIHEPUMEHTATOPA M JaBJICHMS,
KOTOpOe MOT'YT CO3/1aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Omnpenenure BHyTpeHHee ceueHue TpyOku. IlomcoemuHure K
mmpuiry oobemom 20 M1 TpyOKY C TOMEIIEHHOM B Hee Karuiel BOAbI. 3aKMUTE IITPHUIL
B JIQJIOHAX W HarpeBaiiTe ero TakuM o0pa3oM B TeueHHUe S5 MuHYT. M3mepbrte
nepeMerieHre Karm 1o TpyOke. Mcmonb3ys moiydeHHbIE JaHHBIC, OIICHUTE
TeMIepaTypy pykK 3KcrnepumeHTatopa. 2) Jloxaurech, Korja MIMpUll CHOBA MPUMET
KOMHATHYIO TeMmrneparypy. BayBas Bo3ayX B CBOOOJHBIM KOHEI TPYOKH, U3MEPHTE
NepeEMEIICHHE KaIlIi TPYU MAKCUMAJIBHOM JIaBJICHUU BO3/1yXa, CO3/1aBA€MOM Ha KOHIIE
TpyOku. Micrionb3yst moyry4eHHbIC TaHHbBIE, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKHE 3KCIIEPUMEHTATOpA.

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

BOJIa, JIMHENKA, CEKYHIOMED.
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Kpamroe onucanue pewenus. 1) K mmpuity oobemom 20 M1 MOJACOCTUHIETCS
TpyOKa C MOMEIIEHHOW B Hee Karuiel Bojbl. LIImpull HarpeBaeTcst pykaMu, U3MepsIeTCs
nepeMerieHre Kamim no Tpyoke. Ha ocHoBe JaHHBIX O ceueHUU TPYOKU M oObeMe
BO3JyXa B IINPULE PACCUMTBHIBACTCS TeMIlepaTypa pyK 3KCIEPUMEHTATOpA.
2) Hcnone3ys Ty >K€ YCTaHOBKY, JKCIIEPUMEHTATOP CO3JaeT JaBJICHHE BHYTpU
cBOOOMHOrO KoHIla TpyOku. Kamist Boawsl mepememiaercss mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUM OLECHHUBAETCA JAaBJIECHUE, KOTOPOE MOTYT CO3JaTh JIETKUE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceti pabomul npakmuxyma: 1) 3aKIIOUUTENBHBIN 3Tam
BCEPOCCUMCKON OJIMMITAAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3anaua «HaceieHHbIM

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IdpPexTuBHbIN KOIPPUUHMEHT KECTKOCTH cucTeMbl. OnpenesieHue
MoayJisi FOHra npoBoJioku ¢ noMmoumbi0 peryara. OnpeaesieHue npejgesa ynpyrom
nepopmanmu

Ipakmukym

3aoanue. Onipeaennure ¢ MAaKCUMalbHOM TOYHOCTHIO MOAYJIb FOHTa MPOBOJIOKH.

Obopyoosanue. llTaTuB ¢ IByMs JalKaMu, [IPOBOJIOKA, JIMHENKA JepeBsSHHAsA
nuHOo# 50 cM, rpy3bl Maccoit o 50 T, 1Ba KaHIIEISIPCKUX 3aKUMa.

Kpamkoe onucanue pewenusa. JInHelKa MOABEIINBACTCA HA IPOBOJIOKE TaK,
YTOOBI OJIYYHJICA CHJIBHO HEPABHOIUIEUU phlyar. bImkHUN K TOUKe MoJBECca KOHEll
TOPU30HTATIBHON JIMHEWKHU OINMPAETCs CHU3Y Ha JIanKy mratuBa. K npyromy KoHIy
JIMHEWKU TOJBEIIMBAIOTCA Tpy3bl. M3Mepsercss 3aBUCHMOCTb CMEIIEHUS KOHIA
JIMHENKH, K KOTOPOMY IOJBEIIMBAIOTCS I'PYy3bl, OT UX CYMMapHOU Maccel. Ha ocHOBe
MIOJIYYEHHBIX JAHHBIX U F€OMETPUUYECKHUX I1ApaMETPOB YCTAHOBKM PACCUMTHIBAETCS
MoxyJib FOHra mpoBoJIOKH.

Onucanue cxooiceti pabomol npakmuxyma: [6], 3amaua Ne 9.30.

3ansaTue 14. U3mepenne k03¢ puuneHTa MOBEPXHOCTHOI0 HATSIZKEHUSI METOA0M
OTpbIBA

Ilpakmukym

3aoanue. llpunymaiiTe crnoco0 HU3MEPEHHs] CHIbI, KOTOpYH TpelOyercs
OPUJIOKUTH K MPOBOJOYHOW paMKe Uil TOTo, YTOObI OTOPBaTh €€ OT MOBEPXHOCTU
BoAbl. [IpoBenuTe »SKCHEPUMEHT U OLEHUTE KOIPPUUMEHT MOBEPXHOCTHOIO

HaTsAKCHUS BOAHLL.
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Obopyoosanue. KioBeta mMpoKast ¢ BOJOH, MPOBOJIOKA, BEChI, HUTb.

Kpamroe onucanue pewenus. IIpoBOIUTCS OMBIT 110 U3MEPEHUIO CUIIBI OTPHIBA
MPOBOJIOYHON paMKH OT MOBEPXHOCTH BOJBI MPHU PA3IUUYHBIX MEPUMETPAX PAMKHU.
[IpoBoauTcs o1ieHKa KO3 PUITMEHTa MTOBEPXHOCTHOI'O HATSKEHUS BOJIBI.

Onucanue cxodiceu pabomsel npaxmuxyma: [ 7], 3amaga Ne 331.

3ansaTrue 15. OmnpeneneHue TOYKHM POCbl. 3HAKOMCTBO € JJIEKTPUYECKHM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OueHUTE BIAXKHOCTH BO3/lyXa B KOMHATE.

Obopyodosanue. ITpobupka CTEKIISIHHAs, MAJICHBKUE KYCOUKH JibJia, TEPMOMETP,
TabJMIla 3aBUCUMOCTH JaBJICHHS HACBIIIEHHOTO TTapa BOJIbI OT TEMIIEPATYPHI.

Kpamkoe onucanue pewenus. B npoOUpKy ¢ BOJOM MOCTENEHHO T00aBISIOT
KYCOYKH JIbJa U JOKHIAOTCI MOMEHTA BBICTYIUJICHUS Karejlb POCHl HA TIOBEPXHOCTH
npoOupku. [lo MomydeHHBIM MaHHBIM O TEMIIEpAType TOYKE POCHI C MOMOIIBIO
TaONMIBl 3aBUCUMOCTH JIaBJICHHUS HACBIIIEHHOTO TMapa BOJBI OT TEMIIEpaTyphl
OTpPEIeNACTCSI OTHOCUTEIIbHAS BJIAYKHOCTh BO3yXa B KOMHATE.

Onucanue cxooiceti pabomsr npaxmuxyma. [8], rmaBa Ne 3, mabGoparopnas
paborta Ne 9.

Ilpakmuxym No 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOM  TOYHOCTHIO  OTHOIICHUE
ANEKTPUUYECKUX EMKOCTEN JIBYX KOHJIEHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJIUTHUUECKHMX  KOHJIEHCATOPa,  BOJBTMETD,
OaTapeiika, CoeJMHUTENIbHbBIC TPOBO/A.

Kpamroe onucanue pewenus. IIpoBoAUTCS ONBIT MO 3apsiIKE KOHIEHCATOpA OT
JpYroro 3apaHee 3apsDKEHHOTO KOHJAeHcaTtopa. M3MepsaroTcs HanpshKeHHs Ha
KOHJICHCATOpax N0 W TMoclie moakiatoueHuil. OLEHUBAeTCs] OTHOIIEHUE E€MKOCTEH
KOHJIECHCAaTOPOB.

Onucanue cxooiceti pabomol npaxmuxyma: [6], 3amaga Ne 10.22.

3ansaTue 16. U3yueHnue npouecca paspsiiku KOHIEHCATOpPa

Ilpakmukym

3adanue. VI3yunte 3aBUCUMOCThH HAIPSHKCHHUS Ha KOHACHCATOPE OT BPEMEHHU
npu ero paspsizike. OnpeneanuTe eMKOCTh KOHIEHCATOpa.

Obopyoosanue. INEKTPOIUTHUECCKUN KOHJEHCATOP, BOJLTMETpP, Oarapeiika,

CCKYHOOMCP, COCAMHHUTCIIbHBIC IIPOBOAA.
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Kpamxoe onucanue pewenus. IlpoBoauTcs HU3MEpPEHUE 3aBUCUMOCTH
HaIpsDKEHUS Ha paspshKaroleMcs KOHIEHcaTope OT BpeMeHu. /[lemaercss oueHka
€MKOCTH KOHJieHcaTopa. B KkauecTBe CONMpOTUBICHUS IS Pa3psAKUd KOHJEHCATOpa
BBICTYIIA€T BHYTPEHHEE COMPOTUBJICHUE BOJIBTMETPA.

Onucanue cxooiceti pabomul npaxmuxyma. [S], 3agaua Ne 10 «3yuenue

cBeroauoaay (gactb Ne 1).

3ansTue 17. Onpenesienue y1eJbHOr0 CONPOTUBJIEHUS MaTepUasia NPOBOJIOKH

Ilpakmukym

3aoanue. Onipenenure yaeabHOE COMPOTUBICHUE MPOBOJIOKH.

Obopyoosanue. JIBa mynbTuMeTpa (B pEeKHUME BOJIBTMETpPAa M aMmIepMmerpa),
COEIMHUTENBHBIE TIPOBOJIA, OaTapelika, oOpa3lbl MPOBOJIOKH, JTUHEHKA, MUKPOMETP.

Kpamkoe onucanue pewenus. Wccnemyemass TpPOBOJOKA COEIMHSAETCS
MOCIIEZIOBATEIbHO C aMIEPMETPOM M TOJKIouYaeTcss kK Oartapeiike. [lapamnensHo
Y4acTKy IIPOBOJIOKH MOJIKIIFOYAETCA BOJIBTMETP. M3 OTHOIIIEHUS TTOKa3aHUii TPUOOPOB
PacCUUTHIBACTCS] COMPOTUBIICHUE yYAaCTKa MPOBOJIOKHU, MOCJE YETO U3MEPSIIOTCS €ro
reoMeTpuueckue pasmepbl. M3 MOMydeHHBIX JaHHBIX OMpPENEsieTcs] YICIbHOE
COIIPOTHBIIEHUE MaTepHala, i3 KOTOPOTO N3TOTOBJICHA MPOBOJIOKA.

Onucanue cxodxceti pabomwsl npakmukyma. MexIyHapoaHas OJUMIHUAAa IO

AKCIepuMeHTanbHOM Gusnke 2022 r., 3a1aya «Maiioe COpOTUBIICHHUE.

3ansTune 18. HN3mepenue BOJIbT-aMIICPHOU XapPaKTEePUCTUKHU
MOJIYNPOBOIHMKOBOI0 THO/IA

Ilpakmukym

3adanue. I3mepbTe 3aBUCHMOCTBH CHJIBI TOKa, MPOTEKAIOIIETO Yepe3 AUOJ, OT
M0/IaBaEMOT0 Ha HETO HATPsKEHUS (B MPSIMOM M 00paTHOM HaripaBieHun). [loctpoiite
rpaduK BOJbT-aMIIEPHON XapaKTEPUCTUKH TUOA.

Obopyodosanue. BonbT™meTp, aMIepMmerp, COEIWHUTENbHBIE IPOBOJA,
MIOJTYyITPOBOTHUKOBBIN JMOJI, MAKETHAS IIaTa, IEPEMEHHBIA PE3UCTOp, OaTapeiKa.

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

Onucanue cxooiceti pabomsr npaxmuxyma. [8], tmaBa Ne 4, mabGopatopHas

pabora Ne 9.
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11 KUIACC

3ansaTue 1. OueHka BeJMYNHBI TOPU3OHTAJIBHOI COCTABJIAIONIEH MATHUTHOMI
UHIYKIUA MATHUTHOTO NOJIS1 3eMJId

Ilpakmukym

3aoanue. OueHUTE MOJIYJIb TOPU3OHTAJIBLHOM COCTaBIAIOIIEH BEKTOpa
MAarHUTHOW WHIYKIIMM MAarHUTHOTO MOJIsT 3EMIIH.

Obopyoosanue. Kowmmac, conenonn (muamerp 10 cm, 150 BUTKOB),
71a00paTOpHBI OJIOK MUTAHUS, TPAHCTIOPTHP.

Kpamxkoe onucanue pewenus. IIpoBOOUTCA SKCIEPUMEHT MO OMNPEIAECICHUIO
MIPOCTPAHCTBEHHOW OPUEHTAIIMN BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISL, CO3/1aBAEMOI0
Ha OCH COJICHOMJIA TIPU CYINEPIIO3UIIMA MAarHUTHOTO TOJISI 3€MJIM U MarHUTHOTO TIOJISt
COJICHOW/IA, B 3aBUCUMOCTH OT CHJIbI TOKa B BUTKax cojeHouzaa. I1o aToit 3aBucumMoctu
ONpPEAEHACTCS MOMAYJb TOPU3OHTAIBHOM COCTABIAIOIICH BEKTOpAa MAarHUTHOU
WHIYKIIMU MarHUTHOTO MOJIS 3EMIIH.

Onucanue cxooiceti pabomwr npaxmuxyma. [8], rmaBa Ne 4, mabGopatopHas
paborta Ne 12.

3ansitue 2. H3mepeHue 3aBHCMMOCTH BeJIWYUHbBI MATHUTHOW HWHIYKIIUH
MATHUTHOTO TOJISI MATHUTA OT PACCTOSIHUSA

Ilpakmukym

3aoanue. 3yunTe 3aBUCUMOCTD BEJIMYMHBI MATHUTHON WHYKIIMM MAarHUTHOTO
MOJIsI TTOCTOSSHHOTO MAarHUTa Ha €ro MpoOJO0JbHOW OCH CHUMMETPUHM OT PACCTOSIHUA
MEX1Y [IEHTPOM MAarHuTa U TOYKOU U3MEPEHUM.

Obopyoosanue.  CmapTQOH C  NPEAYCTAHOBIECHHBIM  MPOTPAMMHBEIM
obecricueHUEM IS M3MEPCHMS BEIMYMHBI MATHUTHOTO TOJIS, ITHIUHIPUYCCKUM
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. C moMonIbplo JaTYMKOB cMapT(PoHa MPOBOAUTCS
MPSAMOE HM3MEPEHUE BEJIMYMHBI MAarHUTHOM WHAYKIIMM MArHUTHOTO TIOJsI HA OCH

MUIMHAPUICCKOI'O MarouTa B 3aBUCUMOCTHU OT PpaCCTOSAHHA 1O HECTO.

3ansaTue 3. Ha0/o1eHue MarHuTHOro rucrepe3uca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BHUTKOB H30JHPOBAHHOTO IIPOBOJIA
Ha IMWIMHAPUYECKYIO YacTh JIankW mratuBa. [logHecuTe TOper Janku OJU3KO K

MOJIOKCHHUIO JIaTYMKa MAarHUTHOTO TMOJisi MoOuiabHOro Tenedona. IlomaiiTe
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ANEKTPUYECKU TOK B NpoBOA. M3MepbTe 3aBUCHMOCTb BEIMYMHBI HHAYKIHH
MAarHUTHOrO TOJSl Ha TOPLE JIAMKKA OT CHJIBI MPOTEKAIOIIEr0 4Yepe3 MpPOBOJ TOKA.
Jlns sTOoro BHauyaje TMOBBINIANTE 3HAYEHHUS CHJIBl MPOTEKAIOMIETO  TOKa
710 MAKCUMAJIBHO BO3MO>KHOI'O 3HaYEHUs, @ TOTOM IOHMKAWUTE 10 HYJIEBOI'O 3HAYEHUS.
3aTeM CMEHUTE MOJSPHOCTh MOJKIIOYEHUS HCTOYHHMKA TOKA U TMOBTOPUTE OIIBIT.
[TocTpoiiTe rpadguk, OMUCHIBAIOIIUN 3aBUCUMOCTh BEJIMYMHBI MAarHUTHOW WHIYKIUH
Ha TOpLE JaKX OT CHUJIbI POTEKAOIIETO YE€PE3 MPOBO/I TOKA.

Obopyoosanue. ~ CmapTQOH C  MNPEAYCTAHOBIEHHBIM  MPOTPaAaMMHBIM
oOecrieueHUEM ISl U3MEPEHUS BEIMYMHBI MArHUTHOTO TOJS, INTaTHB C JBYyMS
JanKkaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh KEJNEe3HOM (WM JIPyroil >Kee3HbId
CEpJICYHUK), J1aOOPaTOPHBIM HMCTOYHUK MUTAHUSA, OJHOXUIBHBIA H30JUPOBAHHBIN
MIPOBO/I, BBIJIEPKUBAIOIINI MaKCUMaIbHBIN TOK JIA0OPATOPHOT'O UCTOYHUKA TUTAHUA.

Kpamroe onucanue pewenus. Jlanka mrTaTuBa OOMAaTHIBAETCS HECKOJIBKUMU
BUTKaMU TOJICTOIO HM30JHMPOBaHHOrO TmpoBoja. C momolpl0 1ab0paTOpHOro
MCTOYHMKA MUTAHMS Y€pe3 MPOBOJ MPOIYyCKAETCs ANEKTpUUecKuil Tok. CHadana TOK
MPOIYCKAIOT B OJIHOM HAINpPaBJICHUH C IMOCTENEHHBIM YBEIWYECHUEM CHUJIbI TOKA U
€ee  MOCIEAYIIIMM  yMEHBUIEHHWEM, IOTOM  MNPOUEAYPY  IMOBTOPSIOT IS
MIPOTUBOIIOJIOKHOTO HampaBiieHus Toka. [Ipu 3ToM u3MepsieTcs: BeIMUrHa UHAYKITUH
MarHUTHOTO TOJISI Ha TOPILE JIANKH IITAaTUBA C MOMOLIBI0 MOOUJIBHOTO TenedoHa.
CtpouTcsi 3aBHCHUMOCTb BEJIMYMHBI HMHAYKIIMM MAarHUTHOTO TIOJS OT  CHJIBI
MPOTEKAIONIEro uepe3 mpoBoja Toka. OOCyKIaeTcsi MOoay4deHHbIN TpaduKk U siBIeHUE

MardHuTHOI'O TUCTECPE3nCaA.

3ansitue 4. U3yuenune padoThl JJIEKTPOABUTaTEIsI M IUHAMO-MAIIMHBI (YacThb 1)

Jekuyua «IneKTpoABUTaTeNb U 3eKTporeHeparopy. O0cykaaeTcss UCTOpUs
M300pETeHUS]  DJIEKTPOJBUTATENII U COBEPUICHCTBOBAHUS €TI0  KOHCTPYKIIUU.
OnuceiBaeTCss BHYTPEHHEE YCTPOMCTBO 3JIEKTPOJBUTATENSI U DJIEKTPOreHEpaTopa.

Pa30uparoTcs TeopeTuuecKue 3a1a4u 110 JAHHOU TEME.

3ansaTue 5. U3yuyeHnune padboThl 2JIeKTPOABUIraTENsl U JUHAMO-MAIIUHBI (4aCTh 2)
Ilpakmukym
3aoanue. 1) [IpoBeauTe cepuro SKCIEPUMEHTOB U U3MEPHTE 3aBUCHMOCTD CHJTBI
TOKa, BBIPA0ATHIBAEMOU T€HEPATOPOM, OT BETUYMHBI MOMEHTA CUJIBI, TIPHIIOKEHHOTO

K ero Baiy. 2) [IpoBeauTte ceputo 3KCIEpUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEJIMUUHBI

18



HaIpsDKEHUs, TOJAHHOTO Ha JJEKTPOJBUraTeldb, OT YaCTOThl €ro BpallleHHs
Y MEXaHMYECKOM Harpy3Ku ero Baja.

ObopydosaHnue. IACKTPUUYECKUN MOTOPUMK C PEAYKTOpPOM, HAOOp TIpy30B,
peocTar, COeIMHUTENBHBIE POBO/IA, 1a00PATOPHBIN HCTOYHUK NUTAHUS, MYJIbTUMETP
(ammepMeTp), CEKyHI0MED.

Kpamrxoe onucanue pewienus. IIpoBOASTCS ONBITH 10 U3MEPEHUIO 3aBUCUMOCTH
CWIbl TOKa, BbIpabaThIBA€MONW TI'€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHIIBI,
MPWIOKEHHOTO K ero Bany. [IpoBOJIUTCS OMBIT MO HM3YYEHHUIO CBSI3M BEITUYHH
HaIpsDKEHUS, IMOJAHHOTO Ha BJIEKTPOJBHIareilb, OT YaCTOThl €ro BpalleHUs
Y MEXaHUYECKOW Harpy3Ku €ro Baja.

Onucanue cxoocux pabom npaxmuxyma.: 1) MexayHapoaHas OJIMMIIMAA IO
sKcrepuMeHTanbHoM pusuke 2018 r., 3a1aya «K MOTOPUHK C pETyKTOPOM», ITyHKTHI
NoNe 1-4; 2) MexayHapoaHasi oJuMIIMaIa MO dKCIepuMeHTaabHou pusuke 2022 r.,

3anada «PoHapb», MyHKThI NeNe 14,

3anaTne 6. MHM3ydeHue 3aBHCMMOCTH TMepHOAAa KOJeOAHMH  JIMHEHKH
HA HMJIHHAPUYECKOH MOBEPXHOCTH OT PaNyCca ee KPMBHU3HBI

Ilpakmukym

3adanue. Onpenenute XapakTep 3aBUCUMOCTH MepUoJia KoJeOaHU! JTUHENKH,
MOJIOXKEHHOW Ha LWJIMHAPUYECKYK) IOBEPXHOCTh, OT pajuyca KPHUBU3HBI 3TOU
MIOBEPXHOCTH.

Obopydosanue. Habop UIAMHAPOB pa3HOro pajaudyca (Hampumep, pa3indHbIe
IUAJIMHIPUYECKHUE COCY/IbI), TMHEUKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IlpoBomuTcs cepusi NPSAMBIX H3MEPEHHM
3aBUCUMOCTH TMepuofa KoieOaHWil JMHEHKH, IMOJOKEHHONM Ha LMIMHIPUYECKYIO
MOBEPXHOCTh, OT pajauyca KPUBU3HBI 3TOM MOBEPXHOCTH. MCMOIB3yIOTCS METOAbBI

JIMHCAapHU3alu U Fpa(bH‘{eCKOFO dHaJIn3a SKCIICPUMCHTAJIBHBIX JaHHBIX.

3anaTne 7. M3ydyeHue 3aBHCMMOCTH AMILUIMTYAbl KOJEC0AaHWH NPYKUHHOIO
MasITHMKA OT BpeMeHH

Ipakmukym

3aoanue. V3MepbTe 3aBUCMMOCTh AaMIUIMTYIbl 3aTyXaloIIUX KojeOaHHi
NPY>KUHHOTO MasiTHHUKa OT BpeMeHHu. [IpoBepbTe rumoresy o0 3KCIOHEHIUATILHOM

XapakTepe MOJIyUYeHHOW 3aBUCUMOCTH.
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Obopyoosanue. 1lpyruHa OT IUHaAMOMETpa ¢ TipeaesoM usmepenuit 1 H, rpys
maccoi 150 r, cekyHomep, ITAaTUB C JIAMKON U My(TOM, TUHEHKA.

Kpamkoe onucanue pewenus. IIpoBOOUTCA SKCOEPUMEHT 10 NPSIMOMY
U3MEPEHUIO 3aBUCUMOCTH aMIUIMTYJIbl 3aTyXalouuxX KoJieOaHUW MpyKUHHOTO
MasgTHUKa OT BpemeHUu. Crpoutcss rpaduK HCCICIOBAHHOM 3aBUCUMOCTH B

JIMHCAPHU30BAHHOM BHU/IC.

3ansaTue 8. U3MepeHHe aKTMBHOIO U PEAKTUBHOIO0 CONMPOTHBJIEHHMH KATYHIKH
HHIYKTUBHOCTH

Ilpakmukym

3aoanue. Cobepute 3EKTPUUECKYIO LIETIh U3 MOCIEA0BATEIEHO COETMHEHHBIX
pe3ucTopa M KAaTyWIKd HWHAYKTUBHOCTU. IlpoBenure wusMepeHue 3aBUCUMOCTHU
HaNpsDKEHUST HA PE3UCTOPE OT YACTOTHI IOJIaBa€MOr0 Ha 3Ty lLenb HanpsikeHus. 1o
IIOJlyY€HHBIM JAHHBIM OIIPEACIUTE AKTUBHOE COINPOTHUBIECHUE W PEAKTUBHOE
COIIPOTUBIICHUE KAaTyIIKU MHIYKTUBHOCTHU. PaccunTaiTte HHIYKTUBHOCTD KaTyIIKHU.

Obopyoosanue. Katynika WHIYKTUBHOCTH, PE3UCTOP C COMPOTUBIICHUEM,
OJIN3KUM K aKTUBHOMY COTIPOTHUBJICHUIO KATYIIKH UHIYKTUBHOCTH, COCTUHUTEIbHBIC
MPOBOJIA, T€HEPATOpP HU3KOW YaCTOThI, OCHUIUIOrpad WU BOJIBTMETP MEPEMEHHOTO
HaIPSHKCHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercsi  dJeKTpuUyeckas  LEMb
U3 TIOCJIENOBATENBHO COCAMHEHHBIX PE3UCTOpPAa M KaTylIKW HHAYKTUBHOCTH. Ha
ATy LEMb NIOAACTCA EPEMEHHOE HanpsbkeHue. [IpoBoauTes n3MepeHue 3aBUCUMOCTH
HalpsDKEHWST Ha PE3UCTOPE OT YacTOThl IMOJABAEMOTO HA LENb HAIPSKEHHUS
(aMruMTya HampsDKEHUST Ha BCeM Ilemu  mocTosiHHA). [lo HM3K04acTOTHOM
o0nacTu rpaguka onpeenseTcss akTUBHOE COMPOTUBIIEHUE KAaTYILIKK UHAYKTUBHOCTH,

10 BBICOKOYACTOTHOM YaCTHU OonpeaAcCIsICTCA NHAYKTUBHOCTDb KAaTyIIIKH.

3ansaTue 9. 3pyk. Ocunsiorpamma 3Byka. CrniekTp 3ByKa

Jekyusa «BBeneHne B HKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOISATCS OCHOBHBIC
noHsATUs aKycTuku. OOcyXkmaercs MexaHHKa pacHpOCTPAHEHUS aKyCTHYECKHX
KojeOanuii. BBomurca mnoHsATHE TOHA H  00epToHA. OOCYXIAOTCS METObI

HCCJICTOBAHNA 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3aoanue. TlpoBenute cepUI0 SKCIEPUMEHTOB MO 3aMMCU OCHUJUIOIPAMM U
CIEKTPOB TJIACHBIX 3BYKOB OJHOW dYacTOThbl. ONHUININTE OCHOBHBIC OTJIUYHS B
OCLIJIJIOTpamMMax JiJisl pa3HbIX I1aCHBIX 3BYKOB. OTBETHTE HA BOMPOC, JOCTATOYHO JIU
JUTSI OTIUCAHUSI KAKOTO-TMO0 3ByYaHUs OJHOU JIUIIH CIICKTPOTPAMMBI?

Obopyoosanue. TlepcoHaTbHBIN KOMIBIOTEP ¢ MUKPO(DOHOM WM CMapT@OH C
IPETyCTaHOBJICHHBIM MPOTPAaMMHBIM 00ECIICYCHHUEM.

Kpamkoe onucanue pewenusn. IlpoBoauTcss cepusi SKCIEPUMEHTOB IO
MOJyUYEHUIO OCIMJUIOTPAMM U CIIEKTPOB TJIACHBIX 3BYKOB OJIHOM YacTOTHI.
[IpoBoUTCS CpaBHUTEIBHBIN U KQU€CTBEHHBIN aHATU3 OCIIUIIOIPAMM U CIIEKTPOB.

Onucanue cxodceii pabomel npakmuxyma: MexXITyHapoaHas OJUMITHAAA 110

sKcriepuMeHTanbHoM pusuke 2017 r., 3a1aya « AKyCTUUECKHE PE30HATOPBI», 4acTh Ne
1.

3ansaTue 10. Ctosiune MexaHn4ecKHe BOJHBI

Jekyua «Crosunie MexaHM4eckue BOJHbDY. OOCYXKIaeTcss MEXaHUKA CTOSYMX
BOJIH B OJIHOMEpHOW cpene. PaccMaTpuBaroTcs mpuUMeEpbl pa3iMYHBIX TPAHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tlogyiite B mpoOUpKY Tak, 4TOObI OHA Haudana 3ByuaTh. [IpoBeaute
MU3MEPEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA U MEPBOT0 0OO0EPTOHA BO3AYLIHOTO
cToyiba B IPOOHMPKE OT BBICOTHI ATOro crosibda. J[jis u3MEeHeHus IJTMHBI BO3YIIHOIO
cT0J10a 3anoyHsgiTe NpodupKy Booil. OpeneanuTe CKOpOCTh 3ByKa B BO3yXe.

Obopyoosanue: 11epcOHaNbHBIN KOMIIBIOTEP ¢ MUKPO(POHOM WM CMapT(OH C
IpeayCTaHOBJICHHBIM MPOrPaMMHBIM OO€cTieueHrneM, POOUpKa, BOAA, TUHEHKA.

Kpamxoe onucanue pewenus. IlpoBomuTcs cepusi 3KCHEPUMEHTOB IO
U3MEPEHUIO AaKyCTHUYECKOTO CHEeKTpa 3BYYaHHs MNPOOMPKH, BO3HUKAIOUIETO MPU
BJlyBaHUU B Hee Bo3iyxa. CTpOUTCS JIMHEAPU30BAHHBIN rpauK 3aBUCUMOCTH YaCTOTHI
OCHOBHOI'O TOHa M TMEpBOro o0OEpTOHa OT BBICOTHI BO3AYIIHOTO CTOJN0A B
npobupke. [lo mosydyeHHBIM [MaHHBIM OIpENesseTCs] CKOPOCTh 3BYKa B BO3JYyXE.

Onucanue cxodicell pabomel npakmuxyma: MexayHapoaHas OJUMIIMAIA MO
sKcriepuMeHTanbHoi pusuke 2017 r., 3a1aya « AKyCTUUECKUE PE30HATOPBI», 4acTh Ne
2.
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3ansaTue 11. U3Mepenue noxkaszareJisi NpejioMJIeHHs CTEKJIA

Ilpakmuxym Ne 1

3aoanue. Onipeaenure NokazaTeiab NPEeTOMICHHS CTEKISTHHOM TIaCTHUHBI.

Obopydosanue. llpenmeTHOe CTEKIIO, MIIIUMETPOBKA, Ja3epHas yKaska,
JMHENKH, TTATUBBI C JTATKOW U My TOM.

Kpamxoe onucanue pewenus. IlpoBoguTcs cepus HSKCIEPUMEHTOB I10
W3YUYCHUIO TepEeHaINpaBiIeHs Jiyda CBETa, MaJaroniero Ha OOKOBYIO MOBEPXHOCTH
IPEeIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BBIOPAHHOTO yriia majaeHus. Beraucisercs
MOoKa3aTelb MPEJIOMIICHUSI MaTepuaa IIaCTUHBI.

Onucanue cxodxceil pabomsi npakmuxyma: MexayHapoAHas oJdUMIIUaAa IO
sKcrepuMeHTanbHo  ¢u3uke 2021 1., 3agaya «OTpaxeHue, NPEIOMIICHUE U
MPOMYCKaHUe», MyHKT No 4.

Ilpaxmuxym Ne 2

3aoanue. Onpenennure ¢ MAKCUMaJIbHOW TOYHOCTBIO MOKA3aTeNb MPEIOMIICHUS
MaTtepuaa MpUu3MBbl.

Obopyoosanue. 1lpu3Ma, nazepHas yka3ka, TPaHCIIOPTUD, IITATUBEI.

Kpamkoe onucanue pewenusi. IIpoBOOUTCA ONBIT 1O  U3MEPEHUIO
MUHHUMAJIbHOTO YIJIa OTKJIIOHEHHS JIA3€PHOTO Jyda TPEYTrOJbHOM PaBHOCTOPOHHEM
npusmoii. [lo mosydeHHOMY 3HAQUEHMIO yIJla pPACCUMTBIBAETCA IOKA3aTelNb

MIPEIIOMIICHUS ITPU3MBL.

3ansaTue 12. Ilo,iHOe BHYTPEHHEE OTpaKeHHe

Jexkuyua «llpumenenue »s¢d@dexrta TOJHOrO BHYTPEHHETO OTPaXKEHUS B
u3Mepenusix».  OOcyxnmaercas 3¢GGEeKT TMOJHOTO0  BHYTPEHHETO  OTPaKECHMS.
OnuceiBaroTCST TpPHEMBbl MO MCHOJB30BaHUIO 3TOro 3(P¢ekra mnpu NpOBEICHUU
ONTUYECKUX N3MEPECHUM.

Ilpakmukym

3aoanue. Onipeaenure nokaszareib NPEeJOMIICHHS MaTeprasa Mpu3Msl.

Obopyoosanue. CTeKIsTHHAS TIPU3Ma, Jla3epHas yKa3Ka, JIMHEHKA.

Kpamxkoe onucanue pewenus. IIpoBoguTcs omnmbIT 1o HaOmoaeHHIO dpdexTa
MOJIHOTO BHYTPEHHETO OTPAKEHHSI CBETA, KOTOPBIM PACIpPOCTPAHSETCA B MPHU3ME.
W3mepsitoTcss mapameTpbl, NpuU KOTOpPbIX mocTturaercs dddext. Brramcnsercs
MOKa3aTellb MPEJIOMIICHUSI MaTepraa MpU3Mbl.

Onucanue cxodcei pabomwsl npakmuxyma: MexayHapoaHas oiauMIUaza Io

sKcriepuMenTanbHoi gusnke 2021 r., 3anava «/lucnepcus», myHkT Ne 1 [16].
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3anusitue 13. IlpoBepka ¢opMyabl TOHKOW JMH3BI € TOMOIILI0 MeETOAA
napajuiaKkca, IPMMEHEHHOI0 JJIsl Onpe/iesIeHUs O0JI0OKEeHNs N300paskeHus

Ilpakmukym

3adanue. Ompenennre ¢ MaKCUMaJbHOW TOYHOCTHIO (POKYCHOE PaCCTOSIHHE
cOOMparOILEH JINH3bI.

Obopyoosanue. Cobuparonias JMH3a, ONTHYECKAsk CKaMbs (JIMOO MepHas JICHTa
Y KpEIUICHNE JIJIs JIMH3BI), IBE UIJIBI OT ILIPHIA (CO CTOYEHHBIM OCTPUEM ), INTACTHIINH,
TOYEYHBIN UICTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxnaercs u AeMoHCTpupyercs 3¢hdext
napajutakca. W3ydeHHbI 3¢ (EeKT HCHONb3yeTcss sl ONpEAENCHUS IMOJOKEHUS
M300paXKeHHsI UCTOYHUKA CBETa C MAJIOM CBETUMOCTBHIO, MOJYYCHHOTO C MOMOIIBIO
cobuparomieii auH3bl. [lo HECKOJIBKMM ONbITaM pacCUUThIBAETCA (HOKYCHOE

PACCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenue GoKyCHOro paccTOsIHUSI paccenBaIoIeil TUH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PacCTOSHUE
paccenBaroIIEH JIMH3HI.

Obopyoosanue. PacceuBaromasi JuH3a, coOuparonias JWH3a, ONTHYECKas
CKaMbsi (TUOO MepHasi JIGHTa W KPEIUICHWs JIJIsl JIMH3), JIUCT KapTOHA, HOXKHUIIBI,
TOYEYHBIM UCTOUYHUK CBETA.

Kpamxoe onucanue pewenus. O6Cyx)aarTcs npueMbl U3MEPEeHHs] (OKYCHOTO
paccTosiHMsL ~ pacceuBaromie  JuH3bL.  [[poBOOMTCS  OMBIT 1O  MOJIYYEHHIO
JNENUCTBUTEIBLHOTO U300paXKEHUS B PACCEUBAIOLLEH JIMH3€E ITyTEM CO3/IaHUS C TOMOIIbIO
coOuparoiei JIMH3bl MHHUMOTO HWCTOYHMKA JJIsi pacceuBaroied JnH3bL Takxke
IPOBOJUTCS ONBIT MO HAOJIOIEHUIO PACXOISILIETOCS CBETOBOTO MTy4Ka, 00pa30BaHHOIO
CBETOM, U3JIYYCHHBIM TOUYEYHBIM MCTOYHUKOM M MPOLIEAIINM Yepe3 PaCCEUBAIOIIYIO
JUH3Y, Ha KOTOpyw HakieeHa nguadparma. Ilo pesynbratam MOJYyYEHHBIX
HKCIEPUMEHTOB PACCUMTHIBACTCS ONTUYECKAs CHJIa PACCEUBAIOIICH JTMH3HI.

Onucanue cxooceii pabomsr npakmuxyma: (8], rmaBa Ne 5, nmaboparopHas
pabota Ne 12.

23



3anarue 15. Onpenenenne NJIMHBI BOJHBI JA3¢PHOI0 M3JIYYEeHHS C MOMOIIbIO
cxembl FOHra

Ipakmuxym

3aoanue. llpugymaiiTe 5SKCIEPUMEHTAIbHYIO YCTAaHOBKY, ITO3BOJISIOLLYIO
HaOMoAaTh HMHTEPHEPEHIIMOHHYIO KAapTUHY OT CBETOBOIO M3Iy4YeHHUs Jia3epa.
Onpenenure AJIMHY BOJIHBI U3yYEHHUS JIA3€PHOM YKa3KH.

Obopyoosanue. JlazepHas ykaska, HUTKa, (poibsra, OynaBKu, SKpaH, pyjeTKa.

Kpamkoe onucanue pewenus. JIBymMsi CBSI3aHHBIMU HHUTKON OylaBKaMu
MPOKAJBIBAIOTCS J1Ba OJU3KOPACIIONOKEHHBIX OTBEPCTHUSI B ATIOMUHUEBOW MUIIEBON
¢donbre. [lomyyeHHble OTBEPCTHS OCBELIAIOTCS JIA3€pPHBIM IydKoM. B mpomenmem
cBeTe HaOtoaeTcst untepdepeHmonHas kaptuna. [1o paccTosiHUIO MEXTy MTOJI0CaMU
UHTEP(PEPEHIIMOHHON KApPTUHBI U PACCTOSHUIO MEXAY OTBEpCTUSIMU B (HOJIbIe
paccUUTHIBAECTCS JJIMHA BOJHBI CBETA B JJA3€PHOM ITYUKE.

Onucanue  cxoxcell  pabomvl  NPAKMuKyma:  3aKIIOYUTENBHBIA ATl
BCEPOCCUMCKON OIMMIUAbI MIKOJIbHUKOB 1o pusuke 2000 r., 11 knace, 3amaga No 1.

3ansaTue 16. U3yyenue crnekTpa cBeTa pa3jiMYHbIX MCTOYHUKOB € MOMOIIbIO
AU(PPAKIHUOHHOM PeIIeTKH

Ilpakmukym

3aoanue. llpunymaiite, COOEpPUTE U OMHUIIIUTE YKCTIEPUMEHTAIILHYIO YCTAaHOBKY,
MO3BOJISTIOLLYIO MOJTyYUTh ONTHUYECKUI CIIEKTP U3TYUYEHHSI CBETA PA3IMYHBIX HCTOYHHKOB.
[IpoBenute rccnea0BaHUE CIEKTPOB MPEITIOKEHHBIX BaM UICTOYHUKOB CBETA.

Obopyoosanue. ludppakunoHHas peuierka, poHapb ¢ JamMIoi HakaluBaHUS,

CBETOJMOAHBIN (hOHAPH, ra30opa3psaHas JIaMIIOUKa, SKpaH, Auadparma, MepHas JICHTa.

Kpamkoe onucanue pewenus. IlpoBoguTcs cepus IKCIEPUMEHTOB IO
HAOJIIOICHUIO ONITUYECKHUX CIIEKTPOB U3TyUEHUS NCTOYHUKOB CBETA PA3HOU MTPUPOJIHI.
[IpoBOINUTCSI CPAaBHUTENIBHBIN U KOJTMYECTBEHHBINA aHAIU3 3TUX CIIEKTPOB.

Onucanue cxodcei pabomsi npakmuxyma: MexayHapoaHas OoJIUMIHUaAa IO

sKcriepuMenTanbHol gusnke 2018 r., 3anaya «CnekTpy.

3ansTue 17. UccienoBanne 3aBUCMMOCTH HHTEHCUBHOCTH CBeY€eHHS CBETOIMO1A
OT CHJIbI MIPOTEKAIOLIEr0 Yepe3 Hero ToKa

Ilpakmukym

3adanue. V3MepbTe 3aBUCUMOCTh MHTEHCHBHOCTH CBEUEHHUS! CBETOAMOJA OT
CWJIBl IIPOTEKAIOIIEro dYepe3 Hero Toka. Omnpenenure XapakTep H3MEPEHHON

3aBHUCHUMOCTH.
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Obopyoosanue. Cpetonuoj, JOKeMeTp (Wi cMapThoH C  JATIYUKOM
OCBEIIEHHOCTH ), JJa0OpaTOPHBIN 070K NMuTaHus (Wiu JBe OaTapeiiku AA, peocrtar u
MYJIBTUMETP), COSAMHUTEIHHBIC TIPOBOJIA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS DKCHEPUMEHT IO MPSMOMY
U3MEPCHHUIO 3aBUCHUMOCTH WHTEHCHUBHOCTH W3JIY4YCHHsI CBETOIMOMA OT CHIIBI
poTeKarouero 4epe3 Hero Toka. CTpouTcs rpauK MOIYyYEeHHOM 3aBUCHMOCTH.
Omnpenensiercs XxapakTep 3aBUCUMOCTH.

3ansaTue 18. HalOawaenne wu30MpaTeJbHOCTH BHYTpPeHHero ¢orodrddexra
K JJIMHE BOJIHBI CBeTa

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOMOAA IPYT HAIPOTHUB Jpyra. M3yuute siBjeHue
BO3HMKHOBEHHUsI (OTOTOKa B OCBEIIaeMOM cBeTojauone. Jljiss 3TOro u3MephbTe
3aBUCUMOCTH CHJIBI (JOTOTOKA OT HAINPSHKEHUS HA CBETOAMO/IC, BHIMOIHSIOIIEM POJIb
UCTOYHUKA cBeTa. [lOoBTOpUTE ONBIT, MPUMEHSS B KAayeCTBE HCTOYHUKOB CBETa
CBETOJMObI, TAIOIIUE CBET C Pa3HBIMU JJIMHAMU BOJIH. ONpeAennTe yCIoBUs, MPU
KOTOPBIX B OCBEIIIAEMOM CBETOMO/]I€ BOBHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbsl CBETOAMOJOB Pa3HBIX IBETOB (KpacHBIC, 3€JICHBIC
Y CHUHHUE), OJIOK MUTAaHUS CBETOAUOa-OCBETUTENS, MyJIbTUMETP.

Kpamkoe onucanue pewenus. JIBa cBeTOnMO/a YCTaHABIMBAIOTCA HANPOTHUB
Ipyr npyra. Uepe3 OauWH CBETOAMOJ MPOIYCKACTCS TOK OT MCTOYHHMKA MUTAHUS.
N3ydaercss  siBJieHME BO3HMKHOBEHHSI (OTOTOKA BO BTOPOM  CBETOAMOJIEC.
OOGnapyxuBaercsi, 4To (POTOTOK BO BTOPOM CBETOJMOJI€ BO3HHMKAET TOJBKO MPHU
OCBEIIICHUHU €T0 CBETOAUOJOM C JJTMHOW BOJIHBI, MEHBILIEH UM PABHOM JJIMHE BOJIHBI,
Ha KOTOPYIO PACCUUTAH OCBELIAEMbII CBETOINO.

Onucanue cxodxcei pabomwsl npakmuxyma: MexayHapoaHas oJdUMIUaAa IO
skcriepuMenTanbHol gusnke 2020 r., 3anaya «Onromnapay [17].
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IIJIAHUPYEMBIE PE3YJILTATHI OCBOEHHUS KYPCA BHEYPOUHOM
JNESATEJBHOCTHU «OCHOBBI ®U3NYECKOIO DKCITEPUMEHTA
(@U3UKO-MATEMATHUYECKHUNA MTPODPWIID)»

JIMYHOCTHBIE PE3YJIBTATBI

B cghepe epaswcoanckozo éocnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAXKIAAHCKOTO
OOIIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aluy;

YMEHHE B3aUMOJICUCTBOBATh C COLIMAIIBHBIMU MHCTUTYTaMU B COOTBETCTBHUH
¢ uX QYHKIUSIMU U Ha3HAYCHUEM.

B cghepe nampuomuueckozo eocnumanusi:

c(hOpPMHUPOBAHHOCTh POCCUMUCKON IPAKIAHCKONU UEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOUIEHUWE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCHUICKUX YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKHU.

B cghepe 0yxoeno-upascmeenno2o ocnumanusi:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBATh  CUTyallMl0 W NPUHUMATh  OCO3HAHHbBIE
pelIeHusl, OPUEHTUPYACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH,
B TOM YMCJIE B JIESITETLHOCTH YUYEHOTO;

OCO3HAHUE JUYHOTO BKJIaJla B TOCTPOCHHUE YCTOMUMBOTO OYyAYIETO.

B cghepe sacmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOILIECHHE K MUPY, BKIIIOYAsl ACTETUKY HAy4YHOTO TBOPYECTBA,
NpUCYLIEro (pU3NYECKOil HayKe.

B cghepe mpyoosoco eocnumanusi:

WHTEpPEC K pa3uyHbIM cdepam npodhecCUOHATBHOM JEeATEIbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (PU3HKOM W TEXHWUKOW, YMEHHUE COBEPIIATH OCO3HAHHBIN
BBIOOp Oyymiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKN Ha IPOTSHKEHUU BCEH JKU3HU.

B cghepe sxonocuueckozo ocnumanusi:

c(hOPMUPOBAHHOCTh  AKOJOTHYECKON KYJIbTYpbl, OCO3HaHUE TIJI00aJIbLHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeMm;

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

pacuMpeHue onbIiTa AESTEIbHOCTH HKOJIOTUYECKON HAPaBIEHHOCTH HA OCHOBE

UMEIOITUXCS 3HAaHUH 110 (hH3HUKE.
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B cghepe yennocmu nayunozo nosnanusi:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LIEHHOCTM HAyYHOW JesATENbHOCTH, TOTOBHOCTH B IIpoOLiEcCe
U3y4eHUs (U3MKH OCYIIECTBISTH MPOCKTHYIO M UCCIEIOBATENBCKYIO JEATEIHHOCTh

HHIUBUIYaJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJ/IbTATBI

Ilo3naBare/ibHbIe YHHUBEpPCAJbHbIE YueOHbIE eiiCTBHS:

ba3zoBble JJoruueckue JelcTBUA:

CaMOCTOSITEIILHO dbopMyITUpOBaThH u aKTyaJIn3UPOBAThH npo0emy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENECTATh LEJIU JICITEIbHOCTH, 3aJaBaTh IApAMETPbl W KPUTEPUH HX
JIOCTHIXKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pACCMATPUBAEMbIX (PU3HUUECKUX
SIBIICHUSX;

pa3palaThiBaTh IUIAaH PEIICHUs MPOOJEMbl C YUYETOM aHAIM3a UMEIOIIUXCS
MaTEepUATIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUI JESITEIbHOCTH;

KOOPJAMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSIX PEealIbHOT0, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATb KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6JI€M.

Bba3oBble ucciieaoBaTe/ibCKue AeiicTBUSA:

BJa/JeTh HAyYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSMU M METOJIaMHU
(bu3nYecKoil HayKH;

BJIa/IETh HaBBIKAMU Y4€OHO-HUCCIENOBATENILCKOW U TPOCKTHOW MESTEIbHOCTH
B 00jacTy (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJILHOMY IOHUCKY
METOJIOB peuleHHs] 3anad (U3NYECKOro COACpNKaHMsI, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB MIO3HAHUS;

BJQJE€Th BHUAAMH JEATEIBHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalliy, NpeoOpa3oBaHUI0O U MPUMEHEHMIO B PA3IUYHBIX YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YIEOHBIX MMPOSKTOB B 00J1aCTH (DU3HUKH;

BBISIBJISITH IPUYMHHO-CIIECTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ PEIleHUs, HAXOIUTh apryMEHTHI AJIs 10Ka3aTelIbCTBA CBOUX

YTBEPKACHUM, 3a/1aBaTh IMapaMeTpPbl U KPUTEPUU PELICHUS,
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aHAJTM3UPOBATH OJTYUYCHHBIE B XO/I€ PELICHHS 3aa4 Pe3yIbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (OpPMyIHpOBaTh COOCTBEHHBIE 33Jauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMEThb TEPEHOCUTh 3HaHUSA 1O (u3MKe B MPAKTHUECKYIO 00JIaCTh
KHU3HECSTEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00JIacTeiH;

BBIIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIEC TOAXOIbI U PEIICHUS;

CTaBHUTDb HpO6JI€MI)I " 3a/1a4u, JOITYCKAaoIMUe aJIbTCPHATUBHBLIC PCIICHUS.

Pab6ora ¢ unpopmanmei:

BJIAJICTh HAaBBIKAMHU MOJy4eHUs HH(OpManuu (U3HUECKOTO COACPKaHUS U3
WCTOYHUKOB pAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH ITOMCK, aHAaJIM3,
CUCTEMATHU3AIMI0 W WHTEPIpETAlMI0 HH(POPMAIUU PA3IUYHBIX BUIOB U (HOpM
MIPEICTaBIICHHSI,

OIICHHBATh IOCTOBEPHOCTH HH(POpPMAITHH;

UCIIOJIB30BaTh  CpeACTBA  HMH(POPMAINMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B PENICHUU KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3aIMOHHBIX
3a/1ay ¢ coOroJIeHueM TpeOOBaHUI SPTOHOMUKU, TEXHUKUA 0€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HWH(OpMaAIMOHHON
0e30MacHOCTH;

CO37aBaTh TEKCThI (PU3UYECKOTO COJIEPIKAHUS B PA3TUYHBIX (popMaTax ¢ yueToM
Ha3HaueHUs MHGOPMAIMKM U LEJEBON ayJAUTOPUH, BHIOMpAas ONTUMAIbHYIO (opMy

NpeACTAaBJICHUA U BU3YyaJIU3alllH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIe JCHCTBUA:

OCYILIECTBIISITH OOIIIEHUE BO BHEYPOUHOU ACSATEIBHOCTH;

pacino3HaBaTb NPEAITOCHIIIKHA KOH(l)J'II/IKTHBIX CI/ITyaL[I/Iﬁ U CMATYATh KOH(I)J'H/IKTBI;

PAa3BCPHYTO MU JIOTHUYHO H3JIaraTb CBOIO TOYKY 3pPCHHUA C HCIIOJb30BAHUCM
A3BIKOBBIX CPCACTB,

IMNOHHUMATb W HMCIIOJIB30BaTh NPCHUMYIICCTBA KOMaHI[HOI;'I u HHI[HBHI[yaHBHOﬁ
paboThI;

BBIOMpaTh TEMAaTUKYy U METOAbl COBMECTHBIX JEHCTBUN C y4ETOM OOIIMX

HHTCPECCOB U BO3MOXKHOCTEM KaXXI0I0 4JICHA KOJIJICKTHUBA,
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MIPUHUMATH eJIn COBMECTHOU JIEITEIBHOCTH, OpPTraHU30BbIBATh
M KOODPJIMHUPOBATH ACHUCTBUS MO €€ JOCTHMIKEHHUIO: COCTABJATH IUIAH JCUCTBUM,
pacmpenensaTh pPOJd € YYeTOM MHEHHM Y4YacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAa4€CTBO CBOETO BKJIJla M KaKJOT0 y4aCTHHKA KOMaHbl B OOIHN
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE TIPOEKTHI, OIEHWBATH MAEH C TO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh  MO3UTHBHOE CTPATETMYECKOE IIOBEACHHWE B  Pa3JIMYHBIX

CUTyalusax, IMposABJISATb TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIMATHUBHBIM.

PerynsitTuBHble YHUBeEpPCAJbHbIC Y4eOHbIC AefiCTBUSA:

Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh TO3HABATEIBHYIO JCSITENBHOCTh B 00JIaCTH
(U3HUKH, BBISBIATH MPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENTHO COCTaBIIATh IUIAH PEIICHHS PACUETHBIX M KaYECTBECHHBIX 3a71a4,
IUIAH BBINIOJIHEHUS! NPAKTHUUECKOHM pPabOThl € YUYETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUIH;

JlaBaTh OIEHKY HOBBIM CUTYAIHsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh  OCO3HAHHBIA  BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh MPHUOOPETEHHBII OIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO APYIUIIUU B 00J1aCTH (PUBHKH,

ITOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIIbHBINA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, SJMOLUOHAIbHBIN HHTE/IEKT:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTH KOPPEKTHUBBI B JIESATEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIAM;

BJIAJI€Th HABBIKAMU MO3HABATEIBHOMN pedeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JIEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUN;

UCIOJIb30BaTh MpUeMbl pedieKcuu JUisl OLEHKU CUTYalllH, BEIOOpA BEPHOTO
peLIeHus;

YyMETb  OLEHUBAaTb PUCKHU U  CBOEBPEMEHHO  IIPUHUMATb  PELICHUSA
10 UX CHUKECHUIO;
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[IPUHUMATh MOTHMBBI M apryMEHTBl JAPYIMX IIPA aHAJIU3E pPe3yJbTaTOB
NEATEIbHOCTH,

IPUHUMATH ce0s1, IOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M AapPryMEHTHl JPYIMX IPH AaHAJIW3E pe3yJbTaTOB
NEATEIbHOCTH,

IMPpU3HaBaTb CBOC IIPABO U IIPpaBO APYTUX HA OIITHOKHM.

ITPEAMETHBIE PE3YJIbTATDBI

K konity 10 knacca o0y4aromuicst HAyYUuTCs:

MOHUMATh 3HAYEHHE OMHICATEIbHON, CHCTEMATU3UPYIOIIEH, OOBSICHUTEILHOU U
MPOTHOCTHYECKOW (GYHKUUNA (PU3MUECKOW TEOPUHM — MEXaHWUKH, MOJICKYJISIPHOU
GU3MKK H TEPMOJUMHAMUKH, POJb (PU3NYECKOH Teopur B (POPMHUPOBAHUU
MpeICTaBICHUN 0 GU3NUECKON KapTUHE MUPA;

pasznuyaTh YCIOBUS TNPUMEHUMOCTHM H3YUYEHHBIX Mojened (U3UUECKUX Tel
Y TIPOLIECCOB (SIBJICHU);

paznuuath yCioBUS (TpaHUIlbl, OOJACTH) NPUMEHUMOCTH H3YUYECHHBIX
(dbu3MYeCKNX 3aKOHOB, TOHUMATh BCEOOIIMI XapakTep (pyHIaMeHTaIbHBIX 3aKOHOB
Y OTPAaHMYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHATH MEXAaHWYECKHE, TEIJIOBbIE, JJIEKTPUUYECKUE
MPOILIECCHl U SIBJICHUS, HUCIIOJb3ysS OCHOBHBIE IOJOKEHHUSI U 3aKOHbI MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOpUH, MOJEKYISIPHOW (PU3MKH U TEPMOJMHAMHUKH,
AIIEKTPOINHAMUKH;

aHANM3UPOBaTh M OOBACHATH (U3MUECKHE SIBJICHUSA, HCIOJIb3YS OCHOBHBIC
MOJIOKEHUS U (PU3NYECKUE 3aKOHBI;

ONMKCHIBATh (PU3MYECKHE MPOLECCHl M SBJICHUS, HUCIHOJb3Yys HEOOXOIUMBIE
BEJINYUHBI,

OO0BSACHATh OCOOCHHOCTH MIPOTEKAHUS N3y4aeMbIX (PM3UUECKUX SIBJICHHUIA,

IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOM BEIMUMHBI
OT JpYyrol € HCHOJb30BAHUEM MPAMbBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCUPOBATH pPE3yJIbTaThl MOJYYEHHOW 3aBHUCHUMOCTU (DHU3UUYECKUX
BEJTMYMH B BHUJIC TPA()UKOB C yIETOM aOCOJIFOTHBIX MOTPEITHOCTEH U3MEPECHHUM, IeTaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEpPEHUS (GU3HUECKUX BEJIMYUH, TIPU 3TOM BBIOWPATh
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OIICHUBATh aOCOJIIOTHBIE U OTHOCHTEIIbHBIE

MOTPCIIHOCTH IPAMBIX U KOCBCHHBIX I/ISMepeHI/II\/’I;
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IIPOBOJUTE OIBITHI 10 IMPOBEPKE MNPEIJIOKEHHOM T'MIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, CcOOMpaTh  HKCHEPUMEHTAJbHYIO  YCTAHOBKY, AaHAJIU3UPOBATH
NOJIyYEHHBIE PE3YJIBTATHI U JI€JIaTh BBIBOJ O CTAaTyCE MPEIJIOAKEHHON TUIIOTE3bI;

co0moaTh mpaBuia 0e30MacHOr0 TpyZa MpH MPOBEICHUU HMCCICAOBAHUMN B
pamKax MpaKkTUKyMa " y4eOHO-UCCIIeTOBATEIbCKOM JEeSATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPATOPHOTO 000y IOBAHUS;

pelaTh pacyeTHbIE 3a/1a4U C SIBHO 3a/laHHOM M HESIBHO 3aJlaHHOM (hU3HUYECKOM
MOJIETIbIO: Ha OCHOBAaHMM AaHalM3a YCJIOBUA OOOCHOBBIBATH BBIOOp (QH3UUECKOU
MOJIEJIM, OTBEYarollell TpeOOBaHUSAM 3a7aud, NPUMEHATh (QOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH M TIOCTyNaThl (U3NYECKUX TEOPHM TMpU  HCIOJIB30BAHUU
MaTE€MaTUYeCKUX METOJOB pELICHUs 3aJad, MPOBOAMTH pPACUEThl HAa OCHOBAHHMHU
UMEIOIINXCS JTaHHBIX, AHAJIU3UPOBATh pE3yJbTaThl M KOPPEKTUPOBATH METObI
pELICHUS C YYETOM IOITYUYEHHBIX PE3YJIbTATOB;

pelaTh KayecTBEHHbIE 3a/1auu, TPeOylolre MPUMEHEHUs 3HAaHUN U3 pa3HbIX
paszenoB Kypca (U3MKM, a TaK)Ke€ MHTErpalid 3HAHWUM W3 JIpPYTruX MpeIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA: BBICTPAUBATh JIOTHUECKYIO LENOYKY PaCCyKICHHUI C
OMOPO Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS [l OOBSCHEHUS] OCHOBHBIX IPUHIIUIIOB
pabOThl U3MEPUTENBHBIX TPHUOOPOB;

aHANIM3UPOBaTh M OLICHUBATh MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3WYECKUMHU MPOIECCaMM, C TO3ULMN
HKOJIOTUYECKOM 0e30MacHOCTH, IpeICTaBICHUM 0 palMoOHAIbHOM
IPUPOAOTNOIb30BAHUN, A TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAYKU U
TEXHOJIOTUH VIS JaTbHEHIIIEro pa3BUTHS YeJIOBEUSCKOTo 00IIeCTRa;

OPUMEHATh pa3IMyHble CnocoObl padoThl ¢ uHGpoOpMalmeil (GU3nYecKoro
COJIEpKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHUIl, MpU
TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTUU ISl TIOMCKA,
nepepaboOTKU M TMpEeAbsSBICHUS Y4eOHOM M HAy4HO-NOMYJsIipHOW uHGMOpManuwy,
CTPYKTYpUPOBAaHUS M HUHTEPIpPETalud HHPOpPMAIUH, MOJYYEHHOW M3 Pa3IMYHbIX
MCTOYHHUKOB, KPUTUYECKU aHATU3UPOBATH NOJTy4aeMyt0 HH(DOPMAIUIO U OIIECHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUW, TaK M HA OCHOBE aHalIM3a
MCTOYHUKA UH(POPMALINH;

NPOSIBJISITH OPraHU3aIl[MOHHBIE M [MO3HABATENIbHbIE YMEHHSI CaMOCTOSITENIbHOTO
NpUOOPETEHUs] HOBBIX 3HAHMM B TPOLECCE BBIMOJHEHHUS] MPOEKTHBIX M Y4EOHO-

HCCIIeIOBATENbCKUX padoT;
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paboTath B rPyIIe ¢ UCIIOJIHEHUEM PA3JIMYHBIX COIIMAIBHBIX POJIEH;
NPOSBISATE MOTHBAIMIO K Oyaymiedl npodecCHOHaIbHOW e TEIIbHOCTH

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

K konity 11 knacca o0ydaromuicst HAQy4YuTCs:

MOHUMATh POJIb PU3UKU B YKOHOMUYECKON, TEXHOJIOTMUECKOU, COLUAIBLHOMN U
THUYECKOH cdepax AesITeIbHOCTH YeIO0BEKa, poJib U MECTO (PM3UKH B COBPEMEHHOM
HAyYHOW KApPTUHE MHUpaA, 3HAYECHUE OMNMUCATEIIbHOM, CHCTEMATU3UPYIOIIEH,
OOBSICHUTENIFHOM W TMPOTHOCTHYECKON (PyHKIMI (U3HUECKONl Teopuu, poiib
¢uznueckoil Teopun B GopMHUpPOBAHUM MPEACTABICHUN O (PU3NUECKON KapTUHE MUpAa,
MeCTO (PU3UYECKON KapTUHBI MUpa B OOILIEM psAOy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUI O IPUPOLE;

pas3nuyaTh YCIOBUS TNPUMEHUMOCTHM H3YUYEHHBIX Mojened (U3UUECKUX Tel
Y TIPOLIECCOB (SIBJICHU);

paznuuath yCciOBUs (TpaHMIlbl, OOJACTU) NPUMEHUMOCTH H3YyUYECHHBIX
¢u3nyecKuX 3aKOHOB, IMOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB
Y OTPaHUYECHHOCTD HUCIIOJIb30BAaHNs YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE, KBAaHTOBBIE MPOIECCH U
SBJICHUSI, WCIIOJNb3ysl OCHOBHBIE TIOJIOKEHUS M 3aKOHbI 3JEKTPOJAMHAMHUKHU U
KBaHTOBOW (PU3UKH;

OMKCHIBATH U3YUYEHHBIE (PU3NUECKUE MPOLECCHI U SIBJICHMUS;

OOBSCHATH OCOOEHHOCTH MPOTEKAHUS U3YUYECHHBIX (PU3UUECKUX SIBICHUM;

IIPOBOAUTH VICCIIEIOBaHNE 3aBHCHUMOCTEN buznyeckux BEJIMYUH
C HCIIOJB30BAHUEM IIPSAMBIX W3MEPEHHH, IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYHH B BHUJE
rpavKoB C y4eTOM aOCOJIIOTHBIX MOrPEUIHOCTEH HM3MEPEHUH, JeNaTh BbIBOJIBI IO
pe3yabpTaTaM UCCIeI0BaHuUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX BETUYMH, IPU 3TOM BBIOUPATh
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OLICHUBATh aOCOJIIOTHBIE W OTHOCHUTEJIbHbBIE
NOTPENIHOCTH MPSMBIX U KOCBEHHBIX N3MEPEHUM;

IIPOBOJUThH OIBITHI MO MNPOBEPKE NPEIJIOKEHHONM THUIIOTE3bl: IJIAHUPOBAThH
HKCIIEPUMEHT, COOMpaTh  JSKCIEPUMEHTAJIbHYI0  yCTaHOBKY, aHAJU3UPOBATH

MMOJIYYCHHBIC PC3YJIbTATHI U JICJIaTh BBIBOA O CTATYCC HpeﬂHO)KCHHOﬁ THUITOTEC3HI,
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co0moaaTh mpaBuia 0€30MacHOro TpyZa MpH MPOBEICHUU HCCIEAOBAHUMN B
pamKax MIpaKkTUKyMa u y4eOHO-UCCIIeI0BATEIbCKON JEeSATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJAOOpAaTOPHOro 000pyAOBAHNUS;

pelaTh pacyeTHbIE 3a/1a4U C SIBHO 3a/IaHHOM U HESIBHO 3aJjaHHON (PU3NYECKOU
MO/IEJBIO;

pelaTh Ka4yeCTBEHHbIE 3a/1aud, TPeOyIole MPUMEHEHNUs 3HAHUN U3 pa3HbIX
pa3nenoB Kypca (PU3MKM, a TaKXKe HHTETpAallud 3HAHUNA W3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA: BBICTPANWBATh JIOTUYECKYIO LIETIOUYKY PacCyKICHUIN ¢
OTIOPOH Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUA U1 OOBSICHEHHS] OCHOBHBIX IPHUHIIUIIOB
pabOThl U3MEPUTENBHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OLIEHUBATH MOCIEACTBUS OBITOBOM M IMPOU3BOACTBEHHOM
NESITEIIBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3NYECKUMHU MPOIECCAMU, C TO3MLMN
DKOJIOTHYECKOM 0€e30IacHOCTH, IIPEACTABJICHUN 0 pauMoOHAIBHOM
IPUPOAOIIOIB30BAHUN, A TAKXKE PAa3yMHOM HCIOJIb30BAaHUU JIOCTHKEHUN HAyKU H
TEXHOJIOTHH [T JalbHEUILETO pa3BUTHSI YEIOBEYECKOTO 00IECTBA;

OPUMEHATh pa3IMyHble CIOCOoObl padoThl ¢ uHHpOpMalKeil (puandecKoro
COJEpKaHUs C UCIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTUH, IPU
TOM HCHOJb30BaTh COBPEMEHHbIE HH(OPMALMOHHBbIE TEXHOJOTUHU [UIsl TOHUCKa,
nepepaboOTKi M MPEAbSIBICHUS Y4YEeOHOM M Hay4HO-MONYJISIpHOM HH(OpManuu,
CTPYKTYpUPOBAaHUS M HUHTEpIpETalud HHQOpPMAIUH, MOJYyYEHHOW M3 pa3iIHuHbIX
MCTOYHHUKOB, KPUTUYECKH aHAITM3UPOBATH OJIy4aeMy0 HH(DOPMALUIO U OLIEHUBATH €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWW, TaK W HA OCHOBE aHalIM3a
MCTOYHUKA HH(POPMAIINH;

NPOSIBJISITH OPraHU3aIl[MOHHBIE U MMO3HABATENIbHBIE YMEHHSI CaMOCTOSITENIbHOTO
npuoOpeTeHNs] HOBBIX 3HAHUNA B MPOLIECCE BBIMNOJHEHUS MPOEKTHBIX U Y4YeOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B IPpyIIE C UCIIOJIHEHUEM PA3JINYHBIX COLUATBHBIX POJIEH;

NPOSBIATE MOTHBAIMIO K Oyayuieil npodecCHOHaIbHOW e TENIbHOCTH

10 CIEeNHATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOUIIs.
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TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
N HanmenoBanmne
) pasesioB ¥ TeM
/11

y4eOHOTO IpeaMeTa
Pa3znen 1. Mexannka
1.1  Tlorpemnoctu
B OKCTIIEPHMECHTE

(Jextumst)

KommuectBo

qaCcoB

[IporpamMmmHOE copepKaHne

DKCIEPUMEHT U TEOPHS B IIpoLiecce

no3HaHus npuposl. Habmronenue

U DKCIIEPUMEHT B (pU3UKe.

Crnioco6b1 u3mMepenus pu3ndecKux

BEJINYMH (aHAJIOTOBBIE U ITU(POBHIS

U3MEpPUTEIbHBIE PUOOPHI,
KOMITbIOTEPHBIE JaTYNKOBBIE
CUCTEMBI).

ITorpemnocTn U3MEpPEHUM

(buznyeckux BeIuYuH (a0COMIOTHAS

U OTHOCUTEJIbHASA).
I'mnore3a. ®U3NMUECKUM 3aKO0H,

rpaHunibl €TI0 IPUMCHHUMOCTH

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

0o0ydJaronuxcs

Onepuposams NOHAMUAMU:
Ha0JII0/IeHUE, SKCIIEPUMEHT, THIIOTE3a,
Teopusl, pu3nyeckas BEIUYNHA,
(bu3nYecKuil 3aKOH, U3MEPUTEITBHBIN
npudop, U3MEpPEHUe, pe3yabTar
WU3MEpPEHUSI, IeHA JICTICHUS IIIKAJIbI
npuOopa, NOrpeuIHOCTh U3MEPEHMUSL.
Ilpusooums npumepvl HaOMOACHMYS,
DKCIIEPUMEHTA, TUIIOTE3bI, TECOPUH,
(bU3MYECKUX BEJIMYUH, PU3UUYECKUX
3aKOHOB, U3MEPUTEIBHBIX PUOOPOB.
Onpeodensams UEHY JEIEHUS IIKaJbI
npubopa, abCOTOTHYIO MOTPEITHOCTh
MPSIMOTO U3MEPEHUSI.
3namob HOPMYITBI TSI OTICHKU
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1.2

O1neHKa NOrpenHoCTen
MPSIMBIX U KOCBEHHBIX
M3MEPEHUMN
(camocTosTenpHas

pabota)

Onpenenenne norpemHoCcTen
MPSMBIX U3MEPEHUH 110 3aJaHHBIM
pe3yJibTaTaMm U3MEPEHUM.
[IpremMbl OLIEHKH NOTPEIIHOCTEN

KOCBEHHBIX U3MEPEHUN

OTHOCHUTENBHON MOTPENTHOCTH
KOCBEHHOI'O U3MEPEHMS, ITPABUIIA
OKpYTJICHUS a0COIOTHBIX
MOTPEIIHOCTEN, BBIPAXKEHUE
OTHOCHUTEJBHBIX MOTPEIIHOCTEN

B MIPOIIEHTaX

Onepupogams NOHAMUAMU.
a0COIOTHASI IOTPEUIHOCTh U3MEPEHUS,
OTHOCHUTENBHAS ITOIPEIIHOCTD
WU3MEPEHUS.

IIpusooums npumepsl IPSIMbIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeoenamp IOTPEIIHOCTH IPSIMbBIX
MU3MEPECHUM.

Hcnonvzoeams MeTO IpaHULL

JUTS1 OTICHKH a0COMIOTHOM MOTPEIIHOCTH
MPSAMOT0 U3MEpPEHUs, TpaBuiIa
OKpYTJIeHUs a0COFOTHBIX
MOTPEIIHOCTEH, (POPMYJIBI JIJIsI OIIEHKH
OTHOCHUTEIIbHON MOTPEIIHOCTH
KOCBEHHOI'O U3MEPEHU.

Ymemw oxpyrnath aOCOMOTHBIE
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1.3.1 VYcpennenue
n3mepenni. CirydaiitHast
IIOTPELIHOCTD

(IpaKTUKyM)

1

[TprGopHBIE MOTPEITHOCTH,
CITy4aiiHbI€ U CUCTEMATHYECKUE

MIOTPEIHOCTH

MOTPEUTHOCTH, BHIPAXKATh
OTHOCHUTEJIbHBIE MTOTPEIHOCTH

B MPOIICHTAX.

Pewams 3agaun Ha OLIEHKY
OTHOCHUTEJBHBIX IOTPEIIHOCTEN
Onepuposams NOHAMUAMU:
npuOOpHAas MOTPEUIHOCTb, CIydaitHas
MOTPEIIHOCTh, CHCTEMATUYECKast
IOTPEUIHOCTh, CPEHEE 3HAUCHHUE.
IIpusooums npumepsvr TPUOOPHOU,
CIIy4allHOM U CUCTEMaTU4YECKON
MOTPELIHOCTH.

Onpedensimpb SKCIEPUMEHTAIBHO HA00D
3HaYeHUN (HU3NUECKON BETUUMHBI

P MPOBEICHUH HECKOJIbKUX
HE3aBUCHUMBIX U3MEPEHUN.
Hcnonvzosams GopMyIibl 1151 CPETHETO
apu(PpMETHIECKOTO HECKOJIBKUX YHCEII,
JUTS OTICHKU a0COMIOTHOM MOTPENTHOCTH
3Ha4YeHUS (PU3NUECKON BETUUUHBI,
OLICHEHHOT'O KaK Cpe/iHee

apu(pmMeTnIecKoe Habopa ee 3HaUCHUH.
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1.3.2 Kunemaruueckue
U3MEPEHUS TATBHOCTH
MOJIETa, pacyueT
HA4YaJbHOM CKOPOCTH

(IpaKTUKyM)

[Iepemerienue, CKOpOCTh

Y YCKOPEHUE MAaTEPUATTbHON TOUKH,
WX TIPOCKIIMUA HA OCU CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUI U CIIOKEHUE
CKopocTei. JIBuxkeHue Tena,
OpOILIEHHOTO MO/ YTIIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenusamsv 3HAUCHUE U3MEPSIEMOI
bu3nuecKoil BeIMYMHBI KaK CPEIHEE
apumerrnyeckoe Habopa ee 3HAYCHHIH,
MOJIYYEHHBIX TIPU MPOBEJACHUU
HECKOJIbKMX HE3aBUCUMBIX U3MEPEHU,
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh 3HAYECHUS 3TOU
(bU3nYECKOM BETUUUHBI.
Yemanasnuseams 63aumocessu

MEX/1y OLICHKOW 3HaUeHUs PU3NUEeCKOn
BEJINYMHBI, OIPEIEIIIEMOM

M0 pe3yJbTaTaM HECKOJIbKHUX
HE3aBHCHUMBIX H3MEPEHUHN, U CPEIHUM
apu(pMeTHYECKUM HECKOJIBKUX YHCEIT
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOPEHHE, CBOOOTHOE
najieHue, 1abHOCTh MOJIETa,
abCOJTIOTHASI IOTPEUTHOCTh U3MEpPEHUS,
OTHOCHTEJbHAS TIOTPELTHOCTD
U3MEpEHUsI.

1Ipusooums npumepsvr CBOOOTHOTO

MaJaCHUA TCJI IIPU PA3JINIHBIX
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KOOPJIMHAT, CKOPOCTH M YCKOPEHMS

MaTepHaHBHOﬁ TOYKH OT BPCMCHHA

3HAYEHUAX HAYaJIbHOU CKOPOCTH,

IIPU pa3HbBIX yTiaxX MKy HauyalbHON
CKOPOCTBIO 1 TOPU30HTOM.
Hcnonvzosams pyneTky,
KHHeMaTH4eckue GopMyJibl,
OTIMCHIBAIOLINE JIBH)KEHUE TENA,
OpOIIIEHHOTO MO YIJIOM K TOPU30HTY.
Dopmynuposams TUIOTE3Y O XapaKTEpe
3aBHCHMOCTH J1aJIbHOCTH IIOJIETa Tena,
OpOILIEHHOTO TOPU30HTAJIBHO,

OT €r0o Ha4aJIbHOM CKOPOCTH.
Hccneoosams 3aBUCUMOCTD TAJIbHOCTH
noJsieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAaYaJIbHOU
CKOPOCTHU U UHIMEPNPEMUPOB8ams
MOJTyYEHHBIEC PE3yJIbTATHI.

Pewams 3anauy Ha onpeneneHue

10 SKCIIEPUMEHTAILHBIM TaHHBIM
HA4YaJIbHOM CKOPOCTH Tea,
OpOIIEHHOTO TOPU3OHTAJIHHO.
Onpeoenamsb aOCONMIOTHYIO

N OTHOCHUTCIIbHYIO ITOI'PCHIHOCTD
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1.4

1.5

IIpocreimme
F€OMETPUUYECKUE
U3MEPECHUS
(camocTosiTenbHas

pabora)

I'paduku
AKCITEPUMEHTAITLHBIX

3aBUCUMOCTEMN.

Metonbl U IpUEMBI ITPOBEICHUS
IPSAMBIX U KOCBEHHBIX H3MEPECHUU
reOMETPUYECKUX BETMYMH (JIJIMHA,

yTOJ1, IJIOIA b, 00bEM)

['padmyeckoe npeacraBieHne
3aBUCUMOCTEN (PU3NUYECKHUX

BEJINYMH APYT OT Apyra. JInnenHas

HaYyaJIbHON CKOPOCTH Tea,
OpOILIEHHOTO TOPU30HTAIBHO
Onepuposams NOHAMUAMU.
a0COJI0THAs MOTPEIIHOCTh U3MEPEHHS,
OTHOCHTEJIbHAS TIOTPEITHOCTh
U3MEpEHUsI.

3Hamb METOIbl U IPUEMBI IPOBEICHUS
MPSMBIX U3MEPECHUIA TEOMETPUUECKHIX
BCJIMYHH.

Ipumensamo GopmMyibl

JUIs1 onIpeiesieHuUs1 aDCOMIOTHBIX

1 OIICHKW OTHOCHUTEIBHBIX
MTOTPELIHOCTEMN.

Pewams 3anauy Ha onpeneneHue
riomaan Gurypsl 1 oobeMa Tesa

10 IKCIIEPUMEHTATILHO U3MEPEHHBIM
3HAYCHHUSM JIJTHH.

Onpedensamob 3HAYECHUS OTHOCUTEITBHBIX
MOTPETHOCTEN B MPOLIEHTAX
Onepuposams nonamusmu.: Tpadhux
3aBUCUMOCTH OJTHOU (PM3UYECKOM

BEJINYMHBI OT IPYTrOW, TUHEWHAS
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I'paduuaeckas
00paboTKa JTaHHBIX

(Jtexus)

3aBUCUMOCTB. Y TJIOBOU
K03 GUIIUEHT ¥ CBOOOTHOE

cllaraéMo¢€ JIJMHEMHOMN 3aBUCUMOCTH

3aBUCUMOCTb, YTJI0BOH KO3(PPHUITHEHT
¥ CBOOOTHOE cllaraeMoe JIMHEHHOMN
3aBUCUMOCTH, aIMPOKCUMAIIHS,
WHTEPTOJISIINS, YKCTPATIOJISIINSL.
3nams nipaBuUIIa TOCTPOCHUS IPadKOB
3aBUCUMOCTEN (PU3NUYECKUX BETUYNH
JIPYT OT Jpyra.

Cmpoumbs TpapuKH TUHSHHBIX
3aBUCUMOCTEH (PU3UUECCKUX BETUIHH
JPYT OT ApyTa.

Ipumensmo IpaBUIa IOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PU3NUSCKUX
BEJIMYMH JIPYT OT ApyTa.

IIpusooumv npumepsl aMMPOKCUMAITHH,
WHTEPTOJISAIIAHA, SKCTPATTOJISIIIHH.
Ymems poBOAUTH TPOLEYPHI
aTIPOKCUMAITIH, HHTEPIIOJISIIHNH,
AKCTPATTOJISAIIH.

Onpedensimsb 3HAYEHUS YTIIOBOTO

ko3 dunreHTa 1 CBOOOTHOTO
CJIaraeMoro JIMHEHHOM 3aBUCIMOCTH,

OLICHUBATDh UX a0COIIOTHEIE
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1.6

O6paboTka
HEJIMHEHUHBIX
3aBUCUMOCTEH:
JIMHEeapu3alysl,

OJICYET IUIOMIAa N

['paduyeckoe npencraBiacHUe
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH JIPYT OT Apyra.
Henunelinast 3aBUCUMOCTh

H €€ JIMHCapU3aus

MIOTPELIHOCTH.
Yemanasnusamo 63aumocesasu Mexny
MaTeMaTUYECKUM IMOHATHEM «IMHEHHAS
GyHKIUS) U TMHEWHOM 3aBUCUMOCTBIO
(U3MYECKUX BEJIMYMH APYT OT Apyra.
HUccneoosams u unmepnpemuposams
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(bu3nyeCKuX BEIUYUH JIPYT OT JIpyra.
Pewams 3anaun Ha TOCTpOCHUE
JMHENHBIX TPa(pUKOB 3aBUCUMOCTEM
(bU3MYECKUX BEJIMYUH APYT OT ApyTra
0 3aJ]aHHBIM Ha0OpaM
AKCIEPUMEHTAJIbHBIX TAHHBIX,
OTIPEEIIATH 110 TOCTPOCHHOMY IpapuKy
YIJI0BOM KO3 (ULKUEHT U CBOOOJHOE
claraeMoe, OLIeHUBAaTh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEIHOCTH
Onepuposams nousmusimu. Tpapuk
3aBUCUMOCTH OJTHOM (hU3UUECKOM
BEJIMYUHBI OT APYTOM, HEJIMHEHHAS
3aBUCUMOCTb, JIMHEAPU3aLIUs

HEJIMHEWHOM 3aBUCUMOCTH, IJIOMIAIhb
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o1 rpauxom,
HOCTPOEHUE
KacaTeIbHBIX

K rpaduKy (JIEKIus)

1o rpa)uKOM 3aBUCUMOCTH,
KacaTeabHas K rpaduKy 3aBUCUMOCTH

B JIAHHOM TOYKE.

3nams paBUiia TOCTPOCHUS TPa(PUKOB
3aBUCUMOCTEN (PU3UYECKUX BEJIMYUH
JpYT OT Apyra, PU3NUYECKUM CMBICI
IO O] TpaUKOM 3aBUCUMOCTHU
U KacaTeIbHOU K TpaduKy 3aBUCUMOCTU
B JJaHHOM TOYKeE.

Cmpoumsb UCXOIHBIC

Y JIMHEApU30BaHHbIE TpaPuKU
3aBUCUMOCTEH (hM3UYECKUX BEIIMUUH
JIPYT OT JIpyTa, KacaTeIbHYIO K rpaduKy
HEJIWHENHOU 3aBUCUMOCTH B JJAHHOU
TOYKE.

Ilpumensme nipaBUIIa MOCTPOEHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensims 3HaYEHUS TUIOIAIN

o rpaKoM 3aBUCHMOCTH

U yTJ0BOro Koddduimenrta

KacaTeabHOM K rpauKy HEIUHEHHON
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3aBUCUMOCTH B IaHHOM TOYKE,
OLICHMBATh UX a0COJIFOTHBIE
ITOTPELTHOCTH.

Yemanasenusams 63aumocessu

MEXIy MaTEMaTHYECKUM MTOHITHEM
«pyHKUIHSD» ¥ 3aBUCUMOCTBIO
(U3MYECKUX BEJIMYMH APYT OT ApyTa.
Hccreoosams u unmepnpemuposamao
rpauKy HEIMHEHHBIX 3aBUCUMOCTEN
($u3NYECKUX BEJIIMYMH JIPYT OT Apyra.
Pewamyo 3anaun Ha IOCTPOEHUE
JMHEapU30BaHHBIX IPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUYUH
JpYT OT Jpyra no 3alaHHbIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIIATH 110 MOCTPOCHHOMY IpaduKy
YIJI0BOM KO3 (ULIMEHT U CBOOOHOE
cllaraemMoe, OLIEHUBATh UX a0COJIOTHBIE

N OTHOCHUTCIIbHBIC ITIOI'PCHIHOCTH

1.7 W3mepenue 2 PaBHOMEpHOE 1 HEPABHOMEPHOE Onepuposams nouamusimu. Tpapuk
3aBHCUMOCTH MPSIMOJIMHEUHOE JIBUKEHUE. 3aBUCUMOCTH OJTHOM (hU3UUECKOM
KOOPJAUHATHI TPAHHULIbI Koopaunara, Bpems, CKOPOCTh BEJIMYUHBI OT IPYTOW, HEIIMHENHAS
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1.8

00J1aCTH HAMOKAHUS
OT BPEMEHH.
JInneapuzanus
3aBUCHUMOCTH

(mpakTUKyM)

N3ydenue ynpyroro
rUCTepes3uca

(mpakTUKyM)

Cuina. U3MepeHue cuiibl
JTUHAMOMETPOM. YTIpyrue
Y YaCTUYHO ynpyrue aedopMariui.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JIMHEAPU3AIIUS
HEJIMHEMHOW 3aBUCUMOCTH.

Cmpoumb TMHeapu30BaHHbIN rpaduk
3aBUCUMOCTH (PU3MUYECKUX BETUYNH
JPYT OT Jpyra.

Ipumensmo TIpaBUIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEITMYWH JPYT OT ApyTa.

Onpeodensimob 3HAYCHUS YTIIOBOTO

ko3 duireHTa u cBOOOTHOTO
ciaraeMoro rpaduka JMHEHHOMI
3aBUCUMOCTH, OI[CHUBATh

UX a0COJIOTHBIC TIOTPEITHOCTH.
Hccneoosams u unmepnpemuposamso
HEJIMHEHHYO0 3aBUCUMOCTh KOOPIMHATHI
rpaHUIlbl 00JIACTH HAMOKAHUs Oymaru
OT BPEMCHH.

Hcnonvzoeams CEKYHIIOMED U PYJICTKY
Onepuposams nowamusAMU.: CUNA,
nedopmariusi, ynpyruid THCTepe3uc.
Ymemwv popmynupoBaTh 3akoH ['yka,

cOOUPAThH KCTIEPUMEHTAIBHY IO
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OTki0HEeHMs OT 3aKoHa ['yka.
['uctepesuc. PaGoTa cuibl
Ha MaJOM U Ha KOHEYHOM
nepemenienuu. I'paduueckoe

MpeICTaBICHUE pa0OThI CUIIbI

YCTaHOBKY.
Dopmynuposeams TUNIOTEY O XapaKTEPE
3aBUCUMOCTH JJIUHBI 00BbEKTA OT
BEJINYMHBI ITPUIIOKEHHON K HEMY CHJIBI.
Cmpoumb HeTUHENHBIN rpaduk
3aBUCUMOCTH (PU3UYECKUX BEIIMUUH
JIpyT OT JIpyra.

Ilpumensme nipaBUIIa IOCTPOEHUS
rpaMKOB 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYUH JIPYT OT JIpyTa.

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

K HEMY CHJIBL.

Onpedensime yroy HaKJIOHa
KacaTelbHOH K TpaduKy HETMHEHHON
3aBUCUMOCTH B JAHHOM TOYKE, IJIOIIAdb
1o rpauKoM, OIICHUBATh A0COJIFOTHBIE
Y OTHOCHUTEJBHBIC MOTPEITHOCTH 3TUX
BEJINYHMH.

Hcnonvzoeams cekyHaOMeEp

Y TUHAMOMETD.
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1.9

Haxoxnenune Mmaccel
JIMHENKU U WIIPULIA
C IOMOIIIBIO
YPaBHOBEIIMBAHUS

phryara (mpakTUKyM)

AOCOIOTHO TBEPIOE TETIO.
BpamarensHoe nBUKEHUE
TBEPAOIO Tejla. MOMEHT CHJIbI
OTHOCHUTEJILHO OCH BpAILICHHUS.
IInedo cuabl. CnokeHue Cuil,
MPUJIOKEHHBIX K TBEPIOMY TEIY.
LlenTp TsKecTH TEna. Y CIIOBUs

pPaBHOBECHS TBEPIOTO Teia. Peruar

Yemanasnusams 63aumocssisu

MEXKIy OnpeaeieHueM (pU3NIECKOn
BEJIMYMHBI «MEXaHHYECKast padoTa»

Y TEOMETPHUYECKUM MTOHITHEM
«IJIOMIA[Ih TTOJT TPAPHUKOM 3aBHCUMOCTH
BEJIMYMHBI CHJIBI OT BEJTMYUHBI
nedopManum»

Onepuposams NOHAMUAMU: MOMEHT
CHJTBI OTHOCUTEIILHO OCH BPAIICHHS,
TUIEYO CHJIBL, IICHTP TSOHKECTHU Tella,
phIvar.

Vmems popMynrpoBaTh MpaBuUiIo
MOMEHTOB, YCJIOBUSI PABHOBECHSI
a0COJTIOTHO TBEPIOTO TeJa, CKIIAABIBATh
CHJIBL, IPUJIOKEHHBIEC K TBEPJIOMY TEIY,
cOOUPATH IKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpu6ooums mpuMepbl TPUMEHEHUS
pBIYAroB.

Dopmynuposams THIIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPJMHATHI TOUKU

OIIOPbI YPAaBHOBCIICHHOTI'O pblyara
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OT BEJIMYUHBI CUJIbI, PUIIOKEHHOMN

K €r0 KOHITY.

Cmpoumb TUHEHHBIN TpaduK
3aBUCUMOCTH (PU3UYECKUX BETUUHH
JIPYT OT Jpyra.

Ipumensmo nipaBUIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PU3UUECKUX
BEIIMYHUH JPYT OT ApyTa.
Hccneoosams u unmepnpemuposams
3aBUCUMOCThH KOOPJMHATHI TOUKHU
OTOPBI YPABHOBEIICHHOTO phluara

OT BEJIMUUHBI CUJIbI, TPUIIOKEHHOMN

K €r0 KOHITY.

Onpeodensims N0 TpaPUKy TUHEUHOM
3aBUCUMOCTH 3HAYCHHS YTIIOBOTO

ko3 dunreHTa 1 CBOOOTHOTO
cJIaraeMoro, OolleHHBaTh a0COJIFOTHEIE
¥ OTHOCUTEJBHBIC MIOTPEITHOCTH ITHX
BCJIMYHH.

Hcnonvzosams TUHENKY, a TAaKKe
HITPHIIL C ISTCHUSMU JIJ151 U3MEPEHUS
o0Bema.

Pewamo 3aJla4y O paBHOBECHUH pblyara
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1.10 H3mepenue
K03 uIeHTa
HSHEPreTUUECKUX OTEPh
IIPU OTCKOKE IIapuKa
OT IIOBEPXHOCTH

(IpaKTUKyM)

NMmyJibCc CUIIBI 1 U3BMEHEHHE
UMITyJIbCa TEJA. 3aKOH COXPAHEHUS
nMmnynbca. Kunetnueckast sHeprus
MaTepuaabHON TOYKHU. Teopema

00 U3MEHEHUU KUHETUYECKON
SHEPTYUU MAaTEPUATBLHON TOUKHU.
IToreHuManbHbIE

Y HEIOTEHUUAJIbHBIE CUJIBI.
[TorennuanbHast SHEPrusl.
[TorenunanbHas SHEprus Tena

B OJIHOPOJTHOM T'PABUTALIMOHHOM
nosie. CBsi3b pabOTHI
HETIOTCHIIUAIBHBIX CUII

C UBMEHEHUEM MEXaHUYECKOU
DHEPI'UM CUCTEMBI TE. 3aKOH
COXPaHEHUSI MEXaHUYECKON
SHEpPruu. YPyrue U Heynpyrue
CTOJIKHOBEHMs. BHYyTpeHH 15

SHEprus Tena

Onepuposamsb noHAMUAMU. AIMITYJIbC
CUJIbI, UMITYJIbC TEJa, KWNHETUYECKAs
DHEPIusl MaTEPUAIBHOU TOYKH,
[IOTEHIMAJIbHBIE U HENIOTEHIIMAIbHbIE
CHUJIbI, TOTEHIIMAIbHAs DHEPI U

(B T.4. Teda B OAHOPOJHOM
I'PaBUTALIMOHHOM I10JIE), YIIPYTHe

U HEYNPYTUE CTOJIKHOBEHUS.

Ymems popmynmpoBaTh 3aK0OH
COXPaHEHHUs UMITYJIbCA U TEOPEMY

00 U3MEHEHUH KHHETUYECKON SHEPTUH
MaTepUAIbHONW TOYKH, 1aBaTh
ONIPEAEICHUE OTCHIUATBHBIX

Y HEIIOTCHUMAIbHBIX CUI;
(bopMyIIMpOBaTh 3aKOH COXPAHEHHUS
MEXAHUYECKON DHEPIUH.
IIpueooumys npumepol crydaes,
KOT'J1a UMITYJIbC T€JIa COXPAHIETCS
WJIA HE COXpaHseTcs, Koraa
MEXaHUYeCKas SHEPIUsA CUCTEMBI
COXPAaHsETCs UIIK HE COXPaHSETCs,

YOPYTUX U HEYNPYTUX CTOJIKHOBEHUH.
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Hroro no pazgeny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTBI OTCKOKA IIapUKa
MOCJIE COYJIaPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

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

Ilpumensame nipaBUIIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3UIECKUX
BEIIMYUH JIPYT OT JIpyTa.

HUccneoosams u unmepnpemuposamso
3aBHCHUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJIapEHUs C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BHICOTHI
copoca.

Hcnonvzosams pyneTKy.

Pewams 3agaun 00 aOCOIIFOTHO
YOPYTUX ¥ a0COJIFOTHO HEYNIPYTHUX

COyIAPEHUSIX
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Pa3znen 2. MoJiekyJsipaasi Gusuka 1 TepMOAMHAMHUKA

2.1.  Onpenenenuie 2 KosnnuecTBO TEIIOTHI.
TEIUIOEMKOCTH TermnoemMkocTh Tena. Y aejbHas
TBEPJIOTO TeJla 1 MOJISIpHAs TeTNIOEMKOCTH
(IpaKTUKyM) BEIIECTBA. Y PaBHEHHE TEIIOBOTO

Oananca. TerioBoe paBHOBECHE

Onepuposams nousmusAMUY. KOTUYECTBO
TEIUIOTHI, TETNIOEMKOCTh TeJa, yAeIbHas
Y MOJISIpHAs TETJIOEMKOCTH BEIIECTBa,
TEIUIOBOE PABHOBECHE.

Ymems hopMynupoBath ypaBHEHHE
TEIJI0BOro OanaHca, coOuparhb
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
Ilpusooums npumepwi Ted,
oOnagaronmx oOJMHAKOBOM
TEIUIOEMKOCTBIO, HO Pa3INYHON
YIIEJIbHOU TEINIOEMKOCTBIO.

Ilpumensimo ypaBHEHUE TEILLIOBOTO
OastaHca JUIsl ONMCaHus mpoliecca
TEIJI000MeHa TBEPJIOTO TeJla C BOJOM.
Hccneoosams TemnooOMeH

MEXTY TBEPJILIM TEJIOM U YKUIKOCTSIMHU
U UHMepnpemupo8ams pe3yabTaThl
OTUX OMBITOB.

Onpedensims TEIIOEMKOCTh TBEPAOTO
TeJa Ha OCHOBaHWU PE3yJIbTaTOB

OIIBITOB I10 U3YYCHUTIO TeriooOMeHa
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2.2.

N3mepenune
TEMIIEPATYPBI PyK
HKCIIEPUMEHTATOPA
Y IaBJICHUS, KOTOPOE
MOT'YT CO3/1aTh

€ro JIETKHe

(mpakTUKyM)

JlaBnenue, o0beM, TEMIEparypa,
KOJINYECTBO BellecTBa. MaeanbHblii
ra3. YpaBHeHue MenpaeneeBa—
Knaneripona. ['a30Bbie 3aKOHBI.
I"a30BBI1 TEpMOMETD

MEXK/1y TBEPIbIM TEJIOM H JKUIKOCTSIMH
C pa3HBIMHU TEMIIEpPATypaMHU, OLIECHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
NOTPEIIHOCTH U3MEPEHHON BEJTMYHHBI.
Hcnonvzoeams TEpPMOMETD.
Ycmanasausams 63aumocessu

MEX/Ty 3aKOHOM COXPAaHEHUS YPHEPTUU
Y ypaBHEHHEM TEIIOBOTO OanaHca.
Pewamy 3anaun Ha IPUMEHEHUE
ypaBHEHHUS TEIJIOBOrO OajaHca
Onepuposams nousimusmu. JaBiCHUE,
00BeM, TeMITepaTypa, KOJTHIECTBO
BEIIECTBA, HJcaJIbHBIM ras.

Ymems 3anmcpIBaTh ypaBHEHUE
MenneneeBa—Kianeipona,
dhopMyIHpOBaTh Fa30BbIC 3aKOHBI,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

3Hame yCTPOMCTBO U MPUHLIUI pAOOTHI
ra3oBOro TEPMOMETDA.

IIpusooums npumepsvl NOBEICHUS ra3a
IIPU U3MEHEHUU €T0 JIaBJIeHUs, 00beMa,
TeMIepaTyphbl.
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2.3.

O dexTuBHbII

K03 HULIUEHT
AKECTKOCTU CUCTEMBI.
Onpenenenue MOyJIst
FOnra npoBoJioku

C TIOMOIIBIO phblyara.
Onpenenenue npeaena
ynpyroi nedopmaruu
(mpakTUKyM)

Hedopmaruu TBEpAOTO TENA.
Pactsxenue u cxxatue. Moaynb
IOnra. Ynpyrue n Heynpyrue
nedopmanuu. [Ipeaen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT CHJIBI OTHOCUTEIIBHO OCH
BpauieHus. [lnedo cunbl. YcnoBus

paBHOBECHS TBEPAOTO Tena. Peruar

Ilpumensamo TMHEUKY U CEKYHIOMED.
Onpeoenamp TEMIIEPATYpPy U 1ABJICHUE
MJICaJIbHOIO ra3a Mo pe3yJibTartam
OTMBITOB C CAMOJICJIbHBIM Ia30BbIM
TEPMOMETPOM.

Hcnonvzosams MuHENKY

Y CAMOJIETIbHBIN ra30BbIi TEPMOMETD.
Yemanasnusams 63aumoceasu
MEXy BHEIIIHUMH U BHYTPEHHUMHU
MakpornapaMeTpamu
TEPMOJIMHAMUYECKOU CUCTEMBI.
Pewams 3anaun Ha IPUMEHEHHE
ypaBHeHust Menaeneesa—Kianenpona
Onepuposams nousmuimu. yupyrue
U Heynpyrue nedopmanuu,

npezen ynpyroi negopmaiuu,
Moayas FOHra, MOMEHT CHIIBI
OTHOCUTEJIBHO OCH BpAICHMUS, IIJIIEY0
CHWJIBI, pbIyar.

Ymems popmynupoBaTh 3akoH ['yka
1151 iehopMaliuy pacTsHKeHUs
OJTHOPOJHOTO CTEPHKHS C MOCTOSTHHBIM

MONCPCYHbIM CCHCHHUECM, YCIIOBUC
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paBHOBecHsI aDCOIOTHO TBEPAOTO TeNa,
coOHpaTh IKCIIEPUMEHTATBHY IO
YCTaHOBKY.

IIpusooums npumepsi ynpyrux

U HEYTIPYTUX Ae(opmariuii, MaTepraioB
C pa3nu4HbIMU MoayisiMu FOHra.
Ilpumenams 3akoH ['yka qys pacuera
nedopMauu pacTsKEHUsI IPOBOJIOKH.
Hccneoosams 3aBUCUMOCTb YJUIMHEHUS
MIPOBOJIOKH OT BETUYHHBI
pacTATUBAIOIIEH €€ CUJIbI

U UHMEPNPEemupo8ams

MOJTyYEHHBIE Pe3yJIbTaThI,

B TOM YHCJIE JJIs1 ONPEJEIICHU peaena
ynpyroi nedopmanuu.

Onpeodensms Motyab FOHra npoBooku
Ha OCHOBaHHUH PE3yJIbTaTOB OMBITOB

M0 PACTSKEHUIO TIPOBOJIOKH

C MMOMOMUIBIO PA3TUYHBIX O BEJINYMHE
CHJI, OLICHUBATh a0COIIOTHYIO

¥ OTHOCUTEBHYIO TIOTPEITHOCTh

n3MepeHHoro moyist FOxra.
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24.

N3mepenune
koa¢dunrenTta
IIOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTpbIBa (IPAKTUKYM)

[IoBEpXHOCTHOE HATSKEHUE.
KoadduimeHT noBepxHOCTHOTO
HaTsDKeHUs. Cuiia MOBEpXHOCTHOIO
HaTsDKeHus. Kamwspasie
siBlieHus. JlaBiieHue

IO/ UCKPHUBJIEHHOM IMOBEPXHOCTHIO

xkunkoctu. opmyna Jlammaca

Hcnonvzoeams HEPABHOIUICYUN pblUar
JUTSL YBEJMYEHHUS CUJIbI U TIEPEMELICHHUS.
Pewams 3a1aun Ha IPUMEHEHUE 3aKOHA
I'yka st pacuera pacTsKeHUs

Y C)KATHS CTEPIKHEU

Onepupogams NOHAMUAMU:
MTOBEPXHOCTHOE HATSHKEHUE,

KO3 (D PUIIMEHT TOBEPXHOCTHOTO
HATSOKEHUS, KAWJUISIPHBIC SBJICHUS.
Ymems 3aniuceiBaTh GOPMYITY JJIS1 CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, (OPMYITY
Jlamutaca st onpeneneHus JaBJICHUs
O]l UICKPUBJICHHOMN MTOBEPXHOCTHIO
KUJKOCTH, COOMPATH
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
Ilpusooums npumepvl TOBEPXHOCTHBIX
SIBJICHUW U KAITWUISIPHBIX SBJICHUM.
lIpumensams METO OTPHIBA PAMKH

OT OBEPXHOCTH KUAKOCTH

JUTst m3MepeHus koddduirenTa
IMOBEPXHOCTHOT'O HATSXKEHUSI AKUJIKOCTH.

Hccneoosams 3aBUCUMOCTD BETMUUHBI
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2.5.1.

Onpenenenre TOUKU

pochl (IPAKTUKYM)

HacelleHHbIE Y HEHACHIILICHHBIE
napel. KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U aBJIICHUSA
HACBILEHHOTO apa

OT TEMIIEpaTypBbl,

WX HE3ABUCUMOCTDH OT 00bEMA

CHJIbI, HEOOXOJUMOM JJIs1 OTpbIBA

OT IOBEPXHOCTH BOABI IPOBOJIOYHOU
paMKH, OT €€ IIEpUMETPA

U UHMepnpemupo8ams Pe3yJbTaThl
IIPOBEJCHHBIX U3MEPECHUM.

Onpeodensams K0dPHUITUEHT

IMOBCPXHOCTHOI'O HATAKCHUA JKUAKOCTHU

10 pe3yJbTaTaM IIPOBEICHHBIX
M3MEPEHUH, OIIECHUBATh A0COIFOTHYIO
Y OTHOCUTEJBHYIO MMOTPEITHOCTD
U3MEPEHHOMN BEJINYVHBI.
Hcnonvzosams pbryar 11 CO30aHUS
CHJIBI 3aJJaHHOM BEJIMUMHBI.

Pewams 3anaun Ha NpUMEHEHNE
(hopMYJIBI IJIs1 CHITBI TOBEPXHOCTHOTO
HaTshKeHus u popmydsl Jlamnaca
Onepuposamsb NOHAMUAMU.
HACBIICHHBINA U HEHACBIIIEHHBIN Map,
BJI&YKHOCTb BO3/yXa, a0COJIFOTHAS

W OTHOCHUTEJILHAS BIIAYKHOCTb.

Ymems xauecTBEHHO ONUCHIBATH

3aBHUCHUMOCTD INIOTHOCTH U AaBJICHUA
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HACBIIIEHHOTO napa. BiaxHoCTh
BO3ayxa. AOCONIOTHAS

N OTHOCHUTCIIbHAA BJIAXKHOCTD

HACBIIIIEHHOTO IMapa OT TeMITepaTypHI,
X HE3aBUCHUMOCTH OT 00beMa
HACBIIIICHHOTO T1apa, COOMPAaTh
AKCIIEPUMEHTATILHYIO YCTAaHOBKY.
IIpusooumv npumepsvl HACHIIICHHOTO
1 HEHACBHIIIIEHHOTO Mapa.
Hccneoosams miponiecc BuIMaACHUS
POCHI IIPH TTIOHMYKEHUH TEMITEPATYPBI
BJIQYKHOTO BO3/yXa

U UHmMepnpemupo8ams MOJTyIEeHHbIS
PE3yIIbTATHI.

Onpeodensims 10 TOJTYYEHHBIM
AKCIIEPUMEHTATLHBIM JaHHBIM
TeMIIepaTypy TOUKY POCHI, U 3aTEM,
C ITIOMOIIBIO TaOJIHIIBI 3aBUCHMOCTH
JIaBJICHHS HACBIIIICHHOTO T1apa BOJIbI
OT TEMITepaTypbl, OTHOCUTEIIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
a0COIIOTHBIC U OTHOCUTEIIHHBIC
MOTPEIITHOCTH STUX BEJIMUHH.
Hcnonvzosams TepMOMETP.

Pewams 3a1aun Ha BEIYUCIIEHUE
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2.5.2. 3HaAKOMCTBO
C DJICKTPHYCCKUM
KOHJICHCATOPOM

(IpaKTUKyM)

DIEKTPUYECKUN 3aps/I.
DIeKTpUYECKOE TOJIe.
HanpsskeHHOCTh M TOTEHIMAT
ANEKTPUYECKOrO 1oisi. Pa3HocTh
MOTEHIIUAJIOB U HAMPSHKEHUE.
N3MepeHre HanpsHKeHUsI.
BonbrmeTp. Konaencarop.
DIEKTPOEMKOCTh KOHAEHCATOPa.
[TapanmnensHoE

1 MOCIIE0BATEIbHOE COCTUHEHUE

KOHJICHCATOPOB

a0COJIIOTHOM M OTHOCUTEJILHOU
BJIQXKHOCTH

Onepupoeamb NOHAMUAMU.
ANEKTPUUYECKUN 3apsifl, DIIEKTPUUECKOE
1oJjie, HAPsHKEHHOCTh U MOTEHIIAAI
AJIEKTPUYECKOTO MOJIsA, Pa3HOCTh
MOTEHIMAJIOB U HAIIPSKEHUE,
KOHJEHCATOP, JIEKTPOEMKOCTh
KOHJIEHCATOopA.

Ymemwb BBIUUCTATD 3apsi]l KOHACHCATOpA
10 €ro JIEKTPOEMKOCTH

1 HAMPSHKCHUIO, IPUMEHSITH (DOPMYJTBI
JUUISL pacueTa 3JIEKTPOEMKOCTH

MIPU TIOCJIEIOBATEIHHOM

Y MapaJijieIbHOM COCTMHEHUN
KOHJIEHCATOpPOB, COOMpPaTh
AIEKTPUUYECKYIO 1ETIb.

IIpusooums npumepwi
MOCJIeI0BAaTEILHOTO 1 apasljIeIbHOTO
COCIMHEHUS KOHICHCATOPOB.
Hccneoosamsb 3aBUCUMOCTD

HapsKCHUS HaA KOHACHCATOPC
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Hroro no pazgeny
Pa3znen 3. DiekTpoguHamMuka.
3.1. H3yuenwue nporuecca
pa3psiIKK KOHAEHCATOpa

(mpakTUKyM)

DIIEKTPUYECKUN 3apsI.
DIIEKTPUUECKOE TOJIE.
HampskeHHOCTh ¥ OTeHI A
ANEKTpUYECKOro noiis. Paznocts
MOTEHIMAJIOB U HAIIPSIKEHUE.
O/J1C ucrounuka Toka. U3mepenue

HarpsokeHus. BonsTmeTp.

OT €r0 IEKTPOEMKOCTH
U UHmMepnpemupo8ams Pe3ybTaThl
ATOTO IKCHEPUMEHTA.

Onpedensims OTHOILICHUE
ANEKTPUYECKUX EMKOCTEN JIBYX
KOHJICHCATOPOB IO U3MEPEHHBIM
3HAYEHUAM HaIIPSOKEHUS HA HUX,
OLIEHUBATh A0COIIOTHBIE

Y OTHOCHUTEJIbHBIE IOTPENTHOCTH
U3MEPSEMBIX BEIUYHH.
Hcnonvzoeams BOIBTMETP.
Pewamyo 3a1aun Ha coeMHEHNE

KOHJICHCATOPOB

Onepuposamsb NOHAMUAMU.
AIIEKTPUYECKUH 3apsl, DIICKTPUUECKOE
M0JIe, HAMPSHKEHHOCTh U MOTEHIUAI
BJIEKTPUYECKOTO TOJIS, Pa3HOCTh
MOTEHIMAJIOB U HAIPSKEHUE,

OJIC ucrtounmka Toka, KOHJIEHCaTOoD,

QJICKTPOCMKOCTL KOHJICHCATOPA,
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KoHaeHcatop. D11€eKTpOEMKOCTh
KOHJICHCATOpa. DIEKTPUUECKOE
conpoTtuBieHue. 3akoH Oma

TS TIOJTHOM (3aMKHYTOM )
AIIEKTPUYECKON LIETIH.
Konzaencarop B 11enu moCTOSTHHOTO

TOKa

AIEKTPUYECKOE CONTPOTUBIICHHUE.
Ymemsv popmynupoBats 3akoH Oma
JUJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKON 1IETIH, BBIYUCIISATh
3aps] KOHAEeHcaTopa

0 €T0 AIEKTPOEMKOCTH

Y HaIlpSDKEHUI0, COOMPATH
ANEKTPUYECKYIO LEMb.

IIpusooums npumepwvi IOBECHUS
KOHJIEHCATOpa, BKIIFOYEHHOTO B LIETIh
MOCTOSIHHOT'O TOKA.

Dopmynuposams TUIIOTE3ZY O XapaKTEPe
3aBUCHUMOCTH CHJIbI TOKA OT BpPEMEHHU
IIpH pa3psifiKe KOHAEeHcaTopa

4yepes pe3nucTop.

Cmpoumbw rpaduK 3aBUCUMOCTH CHIIBI
TOKa OT BPEMEHU IIPU pa3psiIKe
KOHJIEHCATOpa 4epe3 pe3ucTop.
Ipumensimo IpaBUiIa NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JAPYT OT Jpyra.

Hccneoosamsb 3aBUCHMOCTD CHJIIBI TOKA
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3.2.

Onpenenenue
yACIBHOTO

COIIPOTHUBJICHUSA

Cwuia Toka. Hanpsixkenue. 3akoH
Owma 1151 ydacTka IEMH.

QHGKTpI/I‘-ICCKOC COIIPOTUBJICHUC.

OT BPEMEHHU TPH pa3psiIKe
KOHJIEHCATOpa Yepe3 pe3UCTOp

U UHMepnpemupo8anms 3Ty
3aBHUCUMOCTb.

Onpeodensimsb 3IEKTPOSMKOCTb
KOHJEHCATOopa,

BBIpAXKAs €€ Yepe3 yIiIOBOU

K03 PUIIMEHT KacaTenbHOM K rpaduKy
3aBUCUMOCTH CHJIbI TOKA Pa3psIKU
KOHJIEHCATOpa OT BPEMCHH,

OLICHUBATh A0COJIFOTHYIO

¥ OTHOCHUTEIIbHYIO TIOTPEITHOCTh
AIIEKTPOEMKOCTH.

Hcnonvbzosams BONBTMETP

U CEKYHJOMED.

Yemanasnusams 63aumocessu.
Pewiamsb xadecTBEHHBIE 3a/1a4H

0 KOHJICHCATOpaX, BKIIFOYCHHBIX B IIETTh
MTOCTOSTHHOTO TOKa

Onepuposams NoOHAMUAMU.

CHJIa TOKa, HaMpsDKEHUE,

QJICKTPHUYICCKOC COIMPOTUBIICHUC,
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Marepuaa MpoBOJIOKH

(mpakTUKyM)

3aBUCUMOCTb COIPOTUBIICHUS
OJJHOPOJHOT'O MPOBOJAHUKA

OT €ro JUIMHBI U TUIOIIAAN
HOIIEPEYHOI0 CeYEHUs. Y IebHOE

COIIPOTUBJICHUC BCIICCTBA

yACIIbHOE COMTPOTUBIICHUE
BEIIECTBA.

Ymems popmynuposats 3akon Oma
JUTSl yJacTKa IIETIH, 3aIiChIBATh
dbopmyity 1Sl 3aBUCUMOCTH
COMPOTHUBJICHUS OJTHOPOHOTO
MIPOBOJIHUKA OT €r0 JJIUHbI

U IJIOIIA]TU ITOTIEPEYHOTO CEUCHUS,
coOUpATh DIIEKTPUUECKYIO IIETIb.
IIpusooums npumepsl BEECTB

C Pa3JIMYHBIM yJIeTEHBIM
COTIPOTHUBIICHUEM.

Ipumensmo METOJ NU3MEPCHHUSI

MaJIbIX AJIEKTPUUECKHUX
COITPOTHBJICHUM.

Hccneoosams 3aBUCUMOCTD
HaIPSHKEHUST MKy KOHITAMU OTpe3Ka
MIPOBOJIOKH OT JIJTMHBI TOTO OTPE3Ka
U UHMepPnpemuposams pe3yabTaTbl
MIPOBEICHHBIX N3MEPEHUH, BEIYUCIISATH
AIIEKTPUYECKOE COMMPOTUBIICHUE OTPE3Ka

IMPOBOJIOKH 110 U3BMCPCHHBIM 3HAUCHUSAM
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3.3.

N3mepenune
BOJIbT-aMIIEpHOU
XapaKTEPUCTUKU
IOy IPOBOXHUKOBOIO

nuona (MPaKTUKYM)

[TonynpoBoauuku. CooCTBEHHAS
U TIpUMECHAasi TPOBOIUMOCTh
MOJTYTTPOBOTHUKOB.

CgolicTBa p-n-nepexona.

[TomynpoOBOIHUKOBBIN AUOM

CWJIbI TOKA W HaIIPSIKSHMUS.
Onpedensims yAeIbHOE COMTPOTUBIICHUE
MaTtepuaa MpoBOJIOKU 10 U3BECTHBIM
JUTUHE, TUAMETPy U CONPOTUBIICHUIO,
OLICHMBATh a0COJIOTHYIO
Y OTHOCUTEJIbHYIO TOTPEIIHOCTh
YAEIBHOTO COMTPOTUBJICHUS.
Hcnonvzosams MyIbTUMETP B PEKUMAX
BOJILTMETPA U aMIIEPMETPa, JIMHEHKY,
MHUKPOMETP.
Pewamyo 3anaun Ha 3akoH Oma
JUJISl y4acTKa 1eNU U Ha 3aBUCUMOCTD
COMPOTUBJICHUSI OTPE3Ka MPOBOJIOKU
OT €r0 XapaKTepPUCTUK
Onepuposams NOHAMUAMU:
MOTYTIPOBOJIHUK, COOCTBEHHAS
U TIpUMECHAasi TPOBOUMOCT,
p-n-Tiepexol, MOTYNPOBOTHUKOBBII
JTUO]I.
Ymems 0OBICHATH IPUPOTY
COOCTBEHHOU Y IPUMECHOM
MIPOBOJIMMOCTH, CBOMCTBA
p-n-nepexonaa, NPUHUKUI JEUCTBUS
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MOJTYTIPOBOTHUKOBOTO JINO/IA,

ero (yHKIIMOHUPOBAHUE

P BKJIFOYEHUH B DJIEKTPUUYECKYIO IENh
MOCTOSIHHOT'O TOKa B MPSIMOM

1 B 00paTHOM HampaBJI€HUHU, COOUPATH
ANEKTPUUYECKYIO 1ETb, YATATh
MapKUPOBKY MOJYTPOBOJHUKOBOTO
Joa.

IIpusooums npumepsvl NCTIONH30BAHUS
MOJTYTIPOBOJHUKOBOTO JUO/1a

B DJICKTPUUYECKUX 1IETISX.
Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCHUMOCTH CHJIbI TOKA, TEKYIIETO
4yepes3 MOoTyNPOBOJHUKOBBIN AUO/I,

OT IMOJJAHHOT'O HAa HETO HAMPSHKEHUSL.
Cmpoums SKCIEPUMEHTAIILHO
BOJIT-aMIIEPHYIO XapaKTEPUCTHKY
(BAX) noiynpoBOJHUKOBOTO IMOA
IIPU €70 BKIIFOUEHUH B AJIEKTPUUECKYIO
1[EeTTh MTOCTOSTHHOTO TOKAa B MPSIMOM

¥ B 0OpaTHOM HaIlpaBJICHUU.
Ilpumensams ipaBuUIIa TOCTPOCHUS

rpaduKOB 3aBUCUMOCTEN (HU3UIECKUX
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Hroro no pazgeny
OBLIEE KOJIMYECTBO

YACOB I10 ITPOITPAMME

34

BEIIMYWH JPYT OT ApyTa.
Hccneoosams BAX
MOJTYTTPOBOTHUKOBOTO THO/IA,
BKJIIOYEHHOTO B IIEITh ITOCTOSHHOI'O TOKA
B IIPSIMOM M B 0OpaTHOM HampaBICHUU
U UHMePNPemuposams

ATy 3aBUCUMOCTb.

Onpedensimsb 3AEKTPUIECKOE
COIIPOTHUBIICHUE TIOIYITPOBOTHIKOBOTO
JTNO/1a TIPU TAaHHOM 3HAYCHUU
HaIpsHKEHUs!, OLIEHUBATh a0COJIIOTHYIO
1 OTHOCUTEJILHYIO IMOTPEITHOCTh

9TOM (HPU3UICCKON BEIIMUUHBI.
Hcnonvzosams BOTBTMETDP, aMIIEPMETD,
MIEPEMEHHBIN PE3UCTOP, MAKETHYIO
TJ1aTy, MOJYyITPOBOIHUKOBBIN THOI.
Pewams 3agaun Ha 11eNIU IIOCTOSIHHOTO
TOKA MPH HATMYUH B HUX HJICATBHOTO

Juoaa
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11 KUIACC

Ne

/11

HaumenoBanue
KomuuectBo
pa3aesnoB U TEM
4acoB
y4eOHOro npeamera

Paznen 1. Dinexkrpoanmnammuka

1.1.

O11eHKa BEJIMYNHBI 2
TOPU30HTATILHOU

COCTaBJISIONICH

MarHUTHOM UHAYKIINH
MarHUTHOTO MOJIS

3emuin (TPaKTUKYM)

[IporpammHoe copepkanue

MarunurtHoe noJie. Bektop

MAarHuTHOM MHAYKIUU. [TpuHImn

CyNEPHO3ULINHA MArHUTHBIX TTOJIEN.

JIvHUM MarHUTHOW MHIYKIWH.
MarauTHoe noJie KaTyIIKH

C TOKOM

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

o0ydJaronuxcs

Onepuposams NOHAMUAMU. MATHUTHOE
110JI€, BEKTOP MarHUTHOM MHIYKIIWH,
JIMHAU MarHUTHOW UHIYKIUU.
Ymemwv GopMyIMpoBaTh MPUHITUIT
CYIEPIIO3UIIMM MarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHIYKIIUU
MarHUTHOTO TOJISl KATYIIKUA C TOKOM,
coOUpaTh HKCIEPUMEHTATIBHYIO
YCTaHOBKY.

IIpusooums npumepsvl TPUPOTHBIX
00BEKTOB M TEXHUYECKUX YCTPOICTB,
SIBJISIOIINXCS HCTOYHUKAMH
ITIOCTOSSHHOTO MarHUTHOTO ITOJIS.
IIpumensame IPUHLIUT CYNIEPIIOZULINHI
MarHuTHBIX ITOJICH.

Hccnedosams POCTPAaHCTBEHHYIO

OpUCHTAIWIO BEKTOpAa HHAYKINKU
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MarHUTHOTO IOJIsI, CO3aBaEMOr0
Ha OCH COJICHOWJIA IIPH CYNEPHO3ULIUU
MarHUTHOTO TOJISI 3€MJIA U MarHUTHOTO
II0JIs1 COJICHOU/1a, B 3aBUCUMOCTH

OT CWJIbl TOKA B BUTKAX COJICHOU]IA

U UHmMepnpemuposams MOTyYEHHbIE
pE3yIbTaTHI.

Onpedensims 1O pe3yjbTaTaM
MPOBEAEHHOIO KCIIEPUMEHTA MOy Ib
TOPU30HTAIBLHOM COCTABJISIONIEH
BEKTOpA MarHUTHON MHIYKIUH
MarHUTHOTO MOJis 3eMJIU, OIIEHUBATh
aOCOJIIOTHYIO U OTHOCUTEIIBHYIO
MOTPEIIHOCTh U3MEPEHHOU (PU3HUECKOM
BEJTUYUHBI.
Hcnonvzoeams xOMNac, COICHOU,
1ab0paTOPHBIN OJIOK MUTAHUS,
TPaHCIIOPTHUP.
Pewams 3anaun Ha npuMeHEeHUE
MPUHIINATIA CYTIEPTIO3UIIUA MAarHUTHBIX

noJeu

66



1.2.

N3mepenune
3aBUCHUMOCTH BEJINYUHBI
MarHATHOW MHIYKIUU
MarHuTHOTO I10JIS
MarHuTa OT PacCTOSHUSA

(mpakTUKyM)

MarunurtHoe noJie. Bektop
MAarHUTHOW UHAYKUHH. JIMHUH
MAarHUTHOW UHAYKIIMU. MarautHoe

IT10JIC IIOCTOSAHHOI'O MarHuTa

Onepuposams NOHAMUAMU. MAaTHATHOE
10JIe, BEKTOP MarHUTHOW WHIYKIIHH,
JIMHAA MarHUTHOW WHTYKITHH.

Ymemwb n300pakath JIMHAW WHIYKITHH
MarHUTHOTO TIOJISl TIOCTOSTHHOTO
MarHuTa, COOupaTth
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
I1Ipusooums npumepsvl TPUPOTHBIX
00BEKTOB U TEXHHYECKUX YCTPOUCTB,
SIBIITFOIIUXCSl HCTOYHUKAMHU
MIOCTOSTHHOTO MarHMUTHOTO TIOJIS.
Ipumensamo cMapToH

C IPETyCTAaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHrneM JIsi U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TIOJISA, IIPaBUJIa
MOCTPOCHUS TpapUKOB 3aBUCUMOCTEH
(U3MYECKUX BEIUYHMH JPYT OT JIpyra.
Hccneoosams 3aBUCUMOCTH BETUIHHBI
MarHUTHOUM MHIYKITUM MarHUTHOTO
T0JIs1 IOCTOSTHHOT'O MarHuTa

Ha €ro MPOJA0IHHONW OCH CUMMETPHUH

OT PaCCTOSIHUS MEXIY LUEHTPOM
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1.3.

HaGmronenue
MArHUTHOTO
rucTepesnca

(IpaKTUKyM)

MarunutHoe noJie. Bektop
MAarHMTHOM MHAYKIWHU. JIMHUK
MAarHMTHOM UHAYKUIHUU. MarHutHoe
I10JI€ KAaTYIIKU C IIOCTOSIHHBIM

TOKOM. MarduTHoOE 110J1e

MAarHuTa ¥ TOYKOU U3MEPEHUIN

U uHmepnpemupo8amsy MOITyUYCHHbIC
pPE3yIbTaTHI.

Cmpoumbs SKCIEPUMEHTAIIBHO rpauK
3aBUCHUMOCTH MOJIYJISi MAarHUTHOM
WHYKIIMY MarHUTHOTO TOJIS
MOCTOSIHHOT'O MarHuTa

Ha €T0 NMPOJOJIBHOW OCU CUMMETPUN
OT PACCTOSIHUSL MEXKTy LIEHTPOM
MAarHuTa ¥ TOYKOW U3MEPEHUN

(c yueTom aOCOJIFOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUUHH).
Hcnonvszoeams THIIAHIPUYECKUT
IIOCTOSIHHBIN MAarHUT, JINHEUKY .
Pewamv 3anaun Ha TpUMEHEHUE
MPUHIINATIA CYTIEPTIO3UIIUA MAaTHUTHBIX
oJien

Onepuposams noHAMUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHOM WHTYKIIUH,
JIMHUYA MarHUTHOW UHAYKIIWU,
dbeppoMarHeTuK, MarHUTHBIN

THCTEPE3UC.
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B BenecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n300paxxatb IMHUU UHIYKIH
MarHUTHOTO TOJISI KaTYIIKA

C TIOCTOSTHHBIM TOKOM, OOBSICHSITh
ABIIeHUs (heppoMarHeTu3Ma

Y MAarHUTHOTO TUCTEpE3uca, CoOOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsvr MaTEPUAIIOB,
oOnanaromux (peppoMarHUTHEIMU
CBOMCTBaMH.

Ipumensamo cMapTPoH

C IPELyCTaHOBJIEHHBIM ITPOTPAMMHBIM
obecrieyeHueM JIJ1sl U3BMEPEHUs
BEJIMYMHBI MATHUTHOTO TOJISA, TIPaBUIIa
MOCTPOEHUs TpadUKOB 3aBUCUMOCTEH
(u3znYecKuX BEIMYHMH JPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BEJTMUHHBI
MarHUTHOW WHIyKIIMA MarHATHOTO
1oJisg BOJIM3U TOpIIa KaTyIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (peppOMarHUTHBIN CEpACUHUK,

OT CWJIBI TPOTEKAOIIIETO Yepe3 KaTyIIKy

TOKa U unmepnpemupoeants
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1.4

N3yuenune paboTs
AIIEKTPOIBUTATEIS
Y TUHAMO-MAIIIHBI

(acts 1) (nexums)

[TocTosiHHBIN TOK, cUjla AMIepa
(ee HampaBJIEHUE U MOJTYJIb),
AIEKTPOJIBUTATETh TTOCTOSTHHOTO
TOKa, IMHAMO-MaIIuHa (reHepaTop

MOCTOSTHHOTO TOKQ)

MOJIyYCHHbIE PE3YJIbTaThI

KaK HaOJII0ICHHE MarHUTHOTO
rUCTepe3unca.

Cmpoumbs dKCTIEpUMEHTAIBHO rpaduk
3aBUCUMOCTH MOJTyJIsI MATHUTHOMN
WHIYKIIMA MATHUTHOTO TTOJISI KaTYIIKH
¢ (peppOMATrHUTHBIM CEPACYHUKOM

OT CHJIbI IPOTEKAIOIIET0 YePe3 KaTYIIKY
TOKa (C y4eTOM aOCOIIOTHBIX
NOTPELIHOCTEN U3MEPEHHBIX
(bu3HMUEeCKUX BEIIMYUH).
Hcnonvzoeams 1ab0paToOpHbIN
UCTOYHUK MMUTAHUS

Onepuposams noHAmMuAMU. CUIA
Ammnepa, 3JIEKTPOIBUTATENb,
JMHAMO-MAaIINHA.

Ymemw onpenensite MOIyJIb

U HallpaBJIeHHUE CUJIBI AMIIepa.

3namp UCTOPUIO U300PETEHUS
ANEKTPOABUTATEIS

U COBEPIIECHCTBOBAHMS

€ro KOHCTPYKIIMH, YCTPOHUCTBO
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1.5.

N3yuenune paboThI
AIIEKTPOIBUTATEIS
Y TUHAMO-MAIIIHBI

(4acThb 2) (MpaKkTUKYM)

[TocTosiHHBIN TOK, cUjla AMIepa
(ee HampaBJIEHUE U MOJTYJIb),
AIEKTPOJIBUTATETh TTOCTOSTHHOTO
TOKa, IMHAMO-MaIIuHa (reHepaTop

MOCTOSTHHOTO TOKQ)

Y TIPUHITUIT JEHCTBUS
3JIEKTPOABUTATEIIS TIOCTOSHHOTO TOKA
1 TMHAMO-MAaIIINHEL.

IIpusooums npumepvl TPUMEHECHUS
AJIEKTPOJBUTATENSI TOCTOSTHHOTO TOKA
1 TWHAMO-MAaIIINHEI.

Onpedensime HaNIpaBICHUE BPAILICHUS

SAKOPA QJICKTPOABUTATCIIA ITPH 3a/JTaHHOM

HaIpPaBJICHUH IPOTEKAHUS
AJIEKTPUUYECKOTO TOKa B 0OMOTKax
CTaHUHBI.

Pewams 3anaun o 3nekTpoaBUTaTeNe
MOCTOSTHHOTO TOKAa M JUHAMO-MAIIINHE
Onepuposams NOHAMUAMU: CATIA
Amrepa, JIeKTPOABUTATENb, JUHAMO-
MallyHa.

Ymems onpenensats MOLYJb

Y HallpaBJICHHE CWJIbl AMIIepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOSAHHOI'O TOKA
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Hroro no pazaeny

10

U TMHAMO-MAaIIUHBI.
lIpumensams TEOPETUYECKUE CBECHUS
00 3JIeKTpOJIBUraTEs e MOCTOSHHOTO
TOKA U O JUHAMO-MAIIINHE

JUTs1 0OBSICHEHUSI TPOBOJIUMOTO
AKCIIEpPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cuinbl TOKa, BeIpabaThIBAEMOM
TE€HEPaTOPOM, OT BEJINYMHBI MOMEHTA
CHUJIBI, PUIIOKEHHOTO K €T0 BaJly;

2) BEJIMYMHBI HAMIPSHKEHUS], TOJJAHHOTO
Ha AJIEKTPOABUTATED,

OT YaCTOThI €r0 BPAILICHHUS

Y MEXaHMYECKON Harpy3KkH €ro Baja

U UHmMepnpemuposams MOTyUYCHHbIC
pe3yIbTaThI.

Hcnonvzoeams 3EKTPOMOTOD,
71a060paTOPHBIN UCTOYHUK MUTAHMSI,

peocTat, MyJIbTUMETP
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Pa3nen 2. Kosied0anusa ¥ BOJIHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuoja KojaeoaHum
JINHENKU

Ha HWIAHIPUYECKOU
MMOBEPXHOCTHU

OT paauyca ee

KPUBU3HBI (IPAKTUKYM)

lMapmonundeckue KonedaHusl.

HMx kuHeMaTHueckoe,
TMHAMHYECKOE U YHEPTETHIECKOE
onucanue. [lepuoxa u yactota
konedanuil. [lepuoa manbix
CBOOOHBIX KOJieOaHU

MAaTCMATHYCCKOI'O MasATHHKaA

Onepuposams NOHAMUAMU:
rapMOHHUYECKHE KOJIeOaHus,

MEPUOJI ¥ YACTOTa KOJICOaHUIA.

Ymems 3anmuchIBaTh

Y HHTEPIIPETUPOBATH YPABHCHHE
rapMOHUYECKUX KOJIeOaHU M, IPUMEHSTh
3aKOH COXPAHCHHS YHEPTUU

TUTS KOJIeOaTEeNbHBIX MPOLIECCOB,
coOUpaTh IKCIIEPUMEHTATILHY IO
YCTaHOBKY, OOBACHSITH POJIb MaJIOCTH
aAMIUTUTYIbI KOJIEOAHUH.

1Ipusooums npumepwvt K0ne0ATEIBHBIX
IIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH TEpHOJIa KOIeOaHi
JIMHEVKH Ha LWJIUHAPUYECKOU
MOBEPXHOCTH OT PaINyca €€ KPUBU3HBI.
Hccrneoosams 3aBUCUMOCTHU TIEpHOAA
KOJIeOaHMI THHEHKH

Ha [WIMHIPUYECKOU MTOBEPXHOCTU

OT pajuyca ee KpUBU3HbI
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2.2.

N3yuenue 3aBucumMocTu

aMIUTATY b1 KOJIeOaHU!

I"apmonudeckue koaedaHusl.

AMIUMTY 13, IEPUOJ U YaCTOTa

U UHmMepnpemuposams MOITYYEHHYIO
3aBUCUMOCT.

Cmpoumb rpadvK 3aBUCUMOCTH
nepuoja KojaeoaHui TMHEHKN

Ha [MAJIMHAPUYECKON TOBEPXHOCTH

OT pajJiiyca €e KpUBU3HBI

U JINHEAPU30BbIBATH ATy 3aBUCUMOCTb
(c yueTom aOCOJIFOTHBIX TOTPEIIHOCTEN
U3MeEpSEeMbIX GU3MYECKUX BEJIMUUH).
Ipumensmo nipaBUiIa TOCTPOCHUS
rpadUKOB 3aBUCUMOCTEH (PU3NUESCKUX
BEJTUYHH JIPYT OT JIpyTa.
Hcnonv3o6amsb NTUHENKY, CEKYHAOMED.
Yemanasnuseams 63aumocsasu

MEXIY KHHEMaTHICCKUM,
JTUHAMUYECKAM U DHEPTeTUICCKUM
OTIMCAaHUEM TAPMOHUYECCKUX
KoJIe0aHuH.

Pewams 3anaum Ha TApMOHUYECKHE
Kosie0aHus

Onepuposams NOHAMUAMU:

rapMOHUYECKHE KOIeOaHus,
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IPYKUHHOT'O MasgTHUKA
OT BPEMEHHU

(mpakTUKyM)

KOJICOAHUIA.
[ToHsATHE O 3aTyXaONTUX

KOJICOAHUAX.

aMIUTATY/a, IEPUOJT U YACTOTa
KoJieOaHu, 3aTyXaHue KoJeOaHuil.
Ymems 00BACHATH 3aTyXarolue
KoJIe0aTeNbHbIE MTPOLIECCHI C MO3UITUMA
3aKOHA U3MEHEHHS] MEXaHUYECKOM
SHEPruu, coonpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
1Ipusooums npumepol 3aTyXaroumx
K0J1€0aTeNbHBIX MPOIIECCOB.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTUTYIbI KOJIeOaHU
PY>KUHHOTO MasTHUKA OT BPEMEHU
IPY HATMYUH 3aTyXaHUS.

Cmpoumbs TpadyiK 3aBUCUMOCTH
aAMIUTUTY/IbI 3aTyXalOIMNUX KoJIeOaHuit
MasiTHUKA BPEMEHU U JINHEAPU30BhIBATh
ATy 3aBUCHUMOCTH (C yUETOM
a0COJTIOTHBIX TTOTPEITHOCTEH
u3MepseMbIX (U3MYECKUX BEJIMUUH).
Ilpumensmo ipaBuUIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH JPYT OT JIpyra.
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2.3.

N3mepenue akTHBHOTO
Y PEAKTUBHOIO
CONIPOTUBJICHUN
KaTyIIKA
VHyKTUBHOCTHU

(IpaKTUKyM)

[TepeMeHHBIN TOK. AMIUTUTY AHOE U
NENUCTBYIOIIEE 3HAUECHHE CUIIBI TOKA
U HanpsbkeHnsi. CHHYCOUIaabHbBIN
IIEpEMEHHBIN TOK. Pesucrop,
KOHJICHCATOp Y KaTyIllKa
WHIYKTUBHOCTH B LIETIH
CHUHYCOUJATBLHOTO MEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ ¥ UHAYKTHUBHOE)

COIPOTHUBJICHHUE

Hccneoosams 3aBUCUMOCTD aMILTUTY JIbI
3aTyXalomuX KoJieOaHWH MasTHUKA

OT BPEMEHHU U UHMEPNPEmUposams

3Ty 3aBUCUMOCTb.

Hcnonvzoeams TUHENKY U CEKYHIOMED
Onepuposams NOHAMUAMU.
TIEPEMEHHBIA TOK, aMILTATYTHOE

Y IEVICTBYIOIIIEE 3HAYCHUE CHUJIBI TOKA

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

Ymemws 00BSACHATH TOBEIECHUE
pe3ucTopa, KOHJICHCATOpa W KaTYIIKH
WHIYKTUBHOCTH, BKJIIOUYEHHBIX B 11€TTb
CUHYCOUJIAJILHOTO TIEPEMEHHOTO TOKA,
cOOUPATh DJIEKTPUUECKYIO IIETTh
(mocneaoBaTeNbHO COCANHECHHBIC
PE3HUCTOP U KaTyIIKa WHIYKTHUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY ).
IIpusooums npumepvl TPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX
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EPEMEHHOTO TOKA.

Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTY bl HANIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI 10/IABAEMOT0
Ha BXOJI I[IEMU IEPEMEHHOTO
HaIpPsHKEHUS TOCTOSIHHOM aMIUTUTY Ibl.
Cmpoumbs rpaduK 3aBUCUMOCTH
aMIUTATYbl HAPSKEHUS HA PE3UCTOPE
OT YaCTOThI I10JIaBAEMOT0 Ha BXOJI LIETIH
MEPEMEHHOTO HAINPSHKEHUS TOCTOSIHHOM
aAMIUTATYbI (C YYETOM aOCOJIFOTHBIX
MIOIPELTHOCTEN U3MEPSIEMBIX
(bU3HUEeCKUX BEIIUYUH).

IIpumensame ipaBUIIa IOCTPOEHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYWH JIPYT OT JApyTa.

Hccnedosams 3aBUCUMOCTD aMILTUATY bl
HaIpPSHKEHUS HA PE3UCTOPE OT YaCTOTHI
O0JaBaeMOro Ha BXOJ LIEMU
MIEPEMEHHOTO HAMPSHKEHUS ITOCTOSTHHOM
AMIUTUTY/Ibl U UHMEPNPEMUpo8ams

IIOJIyYEHHYO 3aBUCUMOCTb.
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24.1.

Bsenenue
B OKCIIEPUMEHTAIIbHYIO

aKyCTUKY (JICKI[US)

MexaHu4ecKue BOJIHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
U TIpOJI0JIbHBIE BOJIHEL. [lepuon,
4acTOTa, CKOPOCTh
pacupoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHue, NpeaoMIIeHUE,
UHTEpPEpEeHLMS U AUPpaKIus
BOJIH. 3BYK KaK MEXaHH4ecKas
BoJiHa. CKOPOCTH 3BYKA.
I'poMxocTh 3ByKa. BeicoTa ToHa.

O6epronbl. TemOp 3ByKa

Onpedensims aKTUBHOE CONPOTUBIICHUE
KaTyIIKH UHTYKTUBHOCTU

(0 HU3KOYACTOTHOM 00J1acTH rpaduka)
Y UHTyKTUBHOCTb KaTYIIKU

(110 BEICOKOYACTOTHOM YacTu rpaduka).
Hcnonv3o6amsb TeHEPATOP HUZKOU
4acTOThI, OCHUIIOrpad UM BOJILTMETP
EPEMEHHOTO HANIPSKEHHUSL.

Pewamy 3anaun Ha 11leTIv IEPEMEHHOTO
TOKa C PE3UCTOPaMHU, KOHJIEHCATOpaMHU
¥ KaTyIIKaM{d WHAYKTHUBHOCTH
Onepuposams NOHAMUAMU:
MEXaHW4YeCKasl BOJIHA, TIEPUOI,
4acToTa, CKOPOCTh PaCIpOCTPAHEHUS

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

1 TudpaKIus BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOD 3BYyKa.

Ymems 0OBACHATD pa3inune MEXy
TIOTIEPEYHBIMH U MTPOJOIBLHBIMU

BOJIHAMMU.
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3nams GOpMyIIBL, CBA3BIBAIOIINE
CKOPOCTb, IIEPUO/I, YACTOTY U JITUHY
BOJIHBI, IPOCTENUIINE METO]IBI
VICCJIEIOBAHUS 3ByKOBBIX CUTHAJIOB.
IIpusooums npumepsi 3ByKOB pazHOI
IPOMKOCTH, BBICOTHI TOHA U TEMODA,
SBJICHUM OTPa)KeHHUsI, IPEIOMIICHUS,
UHTEPPEPEHIINH U TU(DPAKIIIU BOTHBI.
Onpeoensamp Ha CIIyX 3BYKH BBICOKUX
Y HU3KHUX YacCTOT, TOHAJIBHBIE 3BYKH
Y IIyMBI.

Pewamo 3aJa4M O 3BYKOBBIX BOJIHAX

2.4.2. Ocmummorpamma 1 [Tepuon, yactora, CKOPOCTH Onepupogams NOHAMUAMU. BBICOTA
Y CIIEKTP rIacHBIX pacnpoCTpaHEHUs U JAJIMHA BOJHBL.  TOHA, 00EPTOHBI, TEMOD 3BYKa, CIIEKTP
3BYKOB (ITPAKTHUKYM) Cxopocts 3ByKa.  poMKOCTB 3ByKa. = 3ByKa, OCHHJIJIOTpamMMa.
Bricota Tona. O6eptonsl. TemOp Ymemwv 00bICHATD, KaKast UHPoOpMaIIus
3ByKa. CrieKTp 3ByKa COJZIEPKUTCS B OCLIMIIJIOTpamMMe,

a Kakasl B CIIeKTpe, COOMpaTh
JKCIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpusooums npumepsi TPUPOIHBIX
POLIECCOB U TEXHUYECKUX YCTPOUCTB,

KOTOPbIE TEHEPUPYIOT TOHATILHBIE
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3BYKH U IIIyMBbI, UX OCIIMJLIOTPAMM

U CIIEKTPOB.

Ilpumensmo I OMYy4YEHUS
OCIIUJUIOTPaMM U CIIEKTPOB 3BYKOB
NIEPCOHAIBHBIN KOMITBIOTED

C MUKpPO(QOHOM UM cMapTHOH

C MPeyCTaHOBJIEHHBIM MPOTrPAMMHBIM
00€eCIIeYeHHEM.

Dopmynuposams TUMOTE3Y O XapaKTepe
OCIMJUIOTPaMM U CIIEKTPOB Pa3IUYHBIX
3BYKOB.

Hccneoosams oCIMILIIOTPAMMBbI

Y CIIEKTPBI PA3IMYHBIX TJIACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHMepnNpPemupo8amsy 3Tu
OCITUJUIOTPaAaMMBI U CIIEKTPHI.
Onpedensims 10 OCITUILTIOTPaMMaM

U CTIEKTPaM aMILTUTY bl 3ByKOBBIX
BOJIH, YaCTOTHI UX TOHOB U 0OEPTOHOB,
OLICHUBATh a0COJIOTHHIE

Y OTHOCUTEJIbHBIC TTOTPEITHOCTH

N3MCPCHHBIX (I)I/I3I/I‘-IGCKI/IX BCJINYHH.
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2.5.1.

Crosiurie MEXaHUUECKHUE

BOJIHBI (JICKI[HS)

Crosiuas mexaHnyeckast BOJHa
KaK CyMMa JIBYX BOJIH, Oerynmx

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusaX. [lonepeunsie

Y TIPOJOJIBHBIE CTOSYME BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnpocTpaHEeHus U JUIMHA CTOSTYEn
BOJIHBL. ¥Y3JIbl U IIyYHOCTH.
BimsiHue rpanun oqtHOMEPHOU
cpeabl Ha POopMHUPOBAHUE CTOSUUX
BOJIH. P€30HATOpBI C OTKPBHITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
0o0pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Yemanasnusame 83aumocessu
MEKTy TPOMKOCTBIO 3ByKa U BUJIOM
OCIUJUIOTPAaMMBI; MEK]Ty BBICOTOM
TOHA (TeMOpPOM 3BYyKa) U BUIOM
CIIEKTpa

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

Ymemo 0OBACHATH YCIOBUS
00pa30BaHUsI CTOSTYUX 3BYKOBBIX BOJTH
B PA3JIMYHBIX PE30HATOPAX, IPUHIIUII
JEUCTBUS KAMEPTOHA.

3Hamb BUABI TPAHUYHBIX YCIOBUH,
dbopmyily, CBSI3bIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB M 00€PTOHOB

C JUIMHOM PE30HATOPa U CKOPOCTHIO
3BYyKA.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams nipocreiimme 3agaun

0 CTOAYHUX 3BYKOBBIX BOJIHAX
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2.5.2 HW3zydeHue ciekTpa
3ByKa JINHEWHOTO
pe3oHaTopa

(TIpaKTUKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams noHAMUAMU. OCHOBHOU
TOH M OOEPTOHBI CTOSYEN BOJIHBI,
TEMOp 3BYyKa, CIIEKTp 3BYKA.

Ymemwv 0OBACHATH, Kakas HHGOPMAIIUS
COJIEP/KUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOHpaTh IKCIIEPUMEHTATIBHYIO
YCTaHOBKY.

1Ipusooums npumepsvl TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ilpumenamu 11 IOJTyYE€HUS 3BYKOB
CaMOJICJIbHBIN AKYCTUYECKUM PE30HATOP
(MpoOUpKyY, YACTUYHO 3aMOJIHEHHYIO
BOJIOM), @ 17151 TOJIy4EHHSI CIIEKTPOB
3BYKOB — IIE€PCOHAIbHBIN KOMITBIOTED

C MUKPO(QOHOM UM CMapTHOH

C IPe1yCTaHOBJICHHBIM MPOrPAMMHBIM
00eCIeYeHUEM.

Dopmynupoeams TUIOTE3Y O XapaKTEpe
3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U MEePBOro 00epTOHA 3BYKOBOM
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoums TMHEapu30BaHHbIE TPaPUKH
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3aBHCHMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOTO 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3AYIIHOTO CTOJI0A
B IpoOHUpPKe (C ydeToM abCOTIOTHBIX
HOTPELIHOCTEN U3MEPSAEMBIX
(U3UYECKUX BEJIMYHH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYHH JIPYT OT JIpyra.
Hccneoosams rpaduiku 3aBUCUMOCTEN
4acTOThl OCHOBHOTO TOHA U NEPBOTO
00epToHa 3BYKOBO BOJHBI OT BHICOTHI
BO3JIyIIIHOTO CT0JI0A B TPOOUpPKE

U UHmMepnpemuposams 3TU rpaduKH.
Onpeodensamsb CKOPOCTb 3ByKa B BO3yXe
1o rpaduKaM 3aBUCUMOCTEH YaCTOTHI
OCHOBHOTO TOHA M MEPBOT0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIyIITHOTO CTOJI0A B TpOoOUpKeE,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCHUTENBbHYIO IOTPEIIHOCTD

U3MEPECHHON (PM3NUYECKON BEIIMINHBI
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2.6.1.

N3mepenue nokazarens
MIPEIOMIICHUS
TTOCKOIMAPAIIIETbHOM

MJIACTHUHBI (TPAKTHKYM )

JIyu cBeta. OTpakeHue CBeTa.
3aKOHBI OTPAKEHHUS CBETA.
[IpenomiieHue cBeTa. 3aKOHbI
npeaoMiIeHus cBeTa. AOCOTIOTHBIN
MOKa3aTellb MPEIOMIICHUS.
OTHOCHTENBHBIN [TOKA3aTENb

IMPCIIOMJICHUA

Onepuposams nousmusmu: JIy9 CBETa,
OTpa)XK€HUE CBETA, IPEIIOMIICHHUE CBETA,
a0COJIIOTHBIN U OTHOCUTEIbHBIIN
MIOKAa3aTelb MPETOMIICHUS.

Ymemwv GopmynupoBaTh 3aKOHBI
OTPaXKECHHS CBETA, 3aKOHBI
MPEJIOMIICHHS CBETa, COOMpPaTh
IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY.
lIpusooums npumepsvl ONTUICCKUX
SIBJICHUM, B KOTOPBIX HAOIIOTAI0TCS
SIBJICHHSI OTPYKEHUS ¥ TIPEIIOMIICHHS
CBETAa.

Ipumensmo 3aKOHBI TPEIIOMIICHUS
CBeTa.

Cmpoums X0 JTyuyein

IIPY TIPEITIOMJICHHH CBETA

Ha TTOBEPXHOCTH.

Hccneoosams N3MEHEHNE
HaIpaBJICHUS JTy4ya CBeTa, M aroIero
Ha OOKOBYIO MTOBEPXHOCTh
TIOCKOIIApayIEIbHOMN TUIACTHHBI,

B 3aBUCUMOCTH OT yTJIa IMaJICHUA
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2.6.2 H3mepeHue mokaszaremns
MPETIOMIICHUS TIPU3MBI
0 MUHAMAJILHOMY YTITy
OTKJIOHEHHMS JTa3€PHOTO

Jy4a (IpakKTUKYM)

[Ipenomiienue cBeta. 3aKOHBI
peIoMIICHHS CBeTa. AOCOIIOTHBIN
MOKa3aTeb MPEITOMIICHHUS.
OTHOCUTENBHBIN TOKA3ATENh
npenomienus. [Ipusma.

[Ipenomitsromui yros npusmbl

U UHmMepnpemupo8ams OJTYy4YCHHBIE
pE3YJIbTATHL.

Onpeoensamsb MOKa3aTeIb MPEIOMIICHUS
Marepuaia IIoCKonapamuieIbHON
MJIACTHHBI, OIICHUBATH A0COJIIOTHYIO

Y OTHOCUTENBHYIO MOIPEIIHOCTh
U3MEPEHHOHN (PU3NUECKOM BEIMUHHBI.
Hcnonv3oeams na3zepHyIo yKasKy,
JIMHEUKY.

Pewams 3a1aun Ha ipeJIOMJICHUE CBETA
Onepuposamsb NOHAMUAMU.
pEJIOMIICHHUE CBETa, aOCOJIFOTHBIHN

Y OTHOCHUTEJIBHBIN ITOKa3aTellb
MIPEITOMIICHH S, TPEIIOMITAIOIIIAMN yTOJI
MIPU3MBI.

Ymemwb pacCUMTBIBATH MUHUMAJIBHBIN
YIOJI OTKJIOHEHUS JTy4a TPEYroJIbHOU
PaBHOCTOPOHHEN PU3MOi1, COOMPATH
AKCIEPUMEHTAIIBHYIO YCTAaHOBKY.
1Ipusooums npumepsvl ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

MPCIOMJBIOIIC ITPU3MBI.
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IIpumensamo 3aKOHBI IPEITOMIICHUS
CBETA.

Cmpoums X011 JIy4el B TPEYTOJIbHOU
PAaBHOCTOPOHHEN ITPU3ME B CIIydae
IPOU3BOJIBHOTO HAIPABIICHUSI TAJACHUS
Jy4Ya U B CIy4ya€ MUHUMAJIbHOIO yIJia
OTKJIOHEHUS JIyyYa.

Hccneoosams 3aBUCUMOCTD yTia
OTKJIOHEHUS JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEW MPU3MOUN

OT HaIpaBJIEHU MAJAFOLIETO JIyda

U uHmepnpemupo8ams MOITYyUYECHHbIE
pEe3yIbTaThI.

Onpedensims 10 TIOTY4YEHHOMY
3HAYEHUI0O MUHUMAJIBHOTO yIJia
OTKJIOHEHUS JTy4a TPEYTOJIbHOM
PaBHOCTOPOHHEW MPU3MOM IMOKA3ATENb
MPEJIOMIICHHS] MaTepuasa IPU3Mbl,
OLICHHUBATh A0COJIOTHYIO

Y OTHOCUTEJIbHYIO MOTPEIIHOCTh
U3MEpEeHHOH (pr3nyecKoit

BCJIMYHHBEI.
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2.7.1.

[Tpumenenue ¢ dexra
MTOJTHOTO BHYTPEHHETO
OTpa’KEeHUS

B U3MEPEHUSX (JICKIH)

1

ITonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yTOa NOJIHOTO

BHYTPEHHETO OTPAKECHHUS

Hcnonvszoeams Ipu3my, N1a3epHYIO
yKa3Ky, TPaHCIIOPTHP.

Pewams 3anaun 0 IpeIoMIICHUHN JTy4Yer
B IIPU3MaX

Onepupogams noHAMUAMU: TIOTTHOE
BHYTPEHHEE OTPAKEHUE, IPEICIIbHBIN
yTOJI MOJTHOTO BHYTPEHHETO
OTPaKEHUS.

Ymems hopMynupoBaTh yciaoBue
BO3HUKHOBEHUS MOJIHOI'O BHYTPEHHETO
OTpaKEeHHS.

3name GopMyIty, CBSI3bIBAIOLLYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPAKEHUS

¢ a0COJIFOTHBIMU MOKa3aTeIIMU
IIPETOMIIEHHS CPEN.

IIpusooums npumepvi IPUPOTHBIX
SBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOTIOaeTCs
(mpuMeHseTCs1) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Pewamyw 3anaun Ha TOTHOE BHYTPEHHEE

OTpaKeHUE
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2.7.2. W3mepeHue nokasarens
MPEJIOMIIEHUS TPU3MBI
C IIOMOILBIO
HaOJIIOJICHUS yIiia
[IOJIHOTO BHYTPEHHETO
OTpa)KEHUs

(mpakTUKyM)

ITonHOE BHYTpEHHEE OTPAKEHNUE.
[IpenenpHbIN yTOa NOJIHOTO

BHYTPEHHETO OTPAKECHUS

Onepupogams NOHAMUAMU.
MPEJIOMIICHUE CBETa, AOCOJIFOTHBIMN

Y OTHOCHUTEJBHBIN IMOKA3aTEIb
MPEIOMIICHUS, TPEJTOMIISIIOIIANA YTOJ
MIPU3MBI, IOJTHOE BHYTPEHHEE
OTPAKEHUE, TPEAEIBHBIN YT OJI TOJTHOTO
BHYTPEHHETO OTPaKEHHUSI.

Ymemwb paccuuTHIBaTH YTOJ MOJHOTO
BHYTPEHHETO OTPa’KE€HUSI, COOUPAThH
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
lIpusooums npumepvl ONTUIECKUX
pruOOPOB, B KOTOPHIX TPUMEHSIOTCS
MPETOMIISIFOLIUE TPU3MBI

Y UCTIOJIb3YETCS SIBJIEHUE MOJIHOTO
BHYTPEHHETO OTPAYKCHHUSI.

Cmpoums X011 Jyda B TPEYTrOJIbHOMN
MPU3ME C YUETOM BO3MOKHOTO MTOJTHOTO
BHYTPEHHETO OTPAKCHHUS JTyya.
Ipumenams 3aKOHBI TPEITOMIICHUS
CBeTA.

Hccnedosams ycnoBusl, NPy KOTOPHIX

MO>KHO HAaOJI0/1aTh TIOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka popmyiisl
TOHKOM JIMH3bI

C IOMOIIBIO METOAa
napajulakca,
MPUMEHEHHOTO

AJIs1 OIIPCACIICHUS

CoOwupatomiue uH3bl. TOHKas

nvH3a. POKYCHOE PaCCTOSTHUE

1 ONTUYECKas CUJIa TOHKOM JIUH3EI.

3aBUCUMOCTH (POKYCHOTO
paccTOsIHUSI TOHKOU cpeprueckoi

JIMH3BI OT €€ I'COMCTPUHU

OTpa)K€HUE JIy4a, UIYIIEro
B TPEYTOJIBHOMU ITPU3ME

U UHmMepnpemuposams MOTyYEeHHBIC
pE3yJbTaThI.

Onpedensims IOKa3aTelb MPEIOMIICHUS
MaTepHaa MpUu3Mbl IO U3MEPEHHBIM
napameTpam, IMpu KOTOPHIX HAYMHAET
HAO0JII0IaThCS MIOJTHOE BHYTPEHHEE
OTpaXkK€HUe JIy4ya B IpU3MeE, OLICHUBATh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HU3HUECKOM
BEJIMYUMHBI.

Hcnonvzosams pu3My, J1a3epHYIO
YKa3Ky, JUHEUKY.

Pewams 3a7aun 0 NOTHOM BHYTPEHHEM
OTPKECHUH JIydeH B pU3Max
Onepuposams nOHAMUAMU: JTAH3A,
TOHKasl JIMH3a, COOMparoias JINH3a,
TJIaBHasl U TOOOYHASI ONTHYECKAs OCh,
doxyc, poKycHOE paccTOsIHUE,
dbokasbHas MIOCKOCTh, ONTHYECKAs

Cujia, IornepeyYHoOC YBCINICHNUC,
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TIOJIOYKCHHSI
M300paKeHUS

(mpakTUKyM)

¥ OTHOCHUTEJILHOTO 1TOKa3aTeNs
npenomiieHus. Gopmyiia TOHKOU
JIMH3bI. Y BEeIUUCHHUE, JaBACMOEC

nuH30M. [Tapammakc

napasuiakc.
Ymems 00BACHITH CYyITHOCTD
napasurakca, 3aluchbiBaTh GopMyITy,
BBIPAXKAIOMIYIO 3aBUCHMOCTh
(OKYCHOTO pacCTOSIHUSI TOHKOM
ceprueckoi TMH3BI OT €€ TEOMETPUHU
¥ OTHOCHUTEIHLHOTO MOKa3aTems
IPEJIOMJICHHS, a TaKkKe PopMyITy
TOHKOM JIMH3BI, COOUPATH
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooumys npumepel mapaniakca,
ONITUYECKUX MPHUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMpAIOIIe TUH3BI.
Ipumenamob GopmMyTy TOHKOH JTHH3BIL.
Cmpoumbs X0 pa3InYHbIX JTyUyen

B TOHKOM cOoOMparomiei JnH3e.
Hccneoosams BO3MOXKHOCTD
npuMeHeHus 3 Pexra napaniakca
TUTSL OTIPEJICIICHHUS TTOJIOKEHUS
N300pakeHHs HCTOUYHUKA CBETa

C MaJIOi CBETUMOCTBIO, TIOJTYYEHHOTO

C MOMOIIbIO COOUPAIOIIICH JTNH3BI
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2.9.

N3mepenue GpokycHOro
paccTOosHUS
paccenBaroIIeH JTMH3bI

(IpaKTUKyM)

PaccenBaromye TMH3bL

Tonkas nun3a. PokycHoe
pPacCTOSIHUE U ONITHUYECKAsl CHJIA
TOHKOM JINH3bI. DOpMyJ1a TOHKOU
JIMH3BI.

Xox my4a, IpOLIEIEero JUH3Y
I10/] IPOU3BOJIBHBIM YTIIOM

K €€ IJTAaBHOU ONITUYECKOU OCH.

U UHmMepnpemupo8amsy MOJTyYECHHbIE
pE3yJbTaThI.

Onpeoensamsb HOKYCHOE paCCTOSHUE
cobuparoiei TMH3bl Ha OCHOBaHUU
PE3yIBTATOB KCIIEPUMEHTOB

10 HaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOUEYHOTO UICTOYHUKA
CBETa, OIICHUBATh A0COJIIOTHYIO

Y OTHOCUTEJIbHYIO TOTPEITHOCTh
U3MEPEHHOM (PU3UUECKOI BEIUUMHBI.
Hcnonvzo6ams cOOMPAIOILYIO JINH3Y,
ONTHYECKYIO CKaMbIO.

Pewams 3anaun Ha TOHKHE
cOOMparoIIUe JINH3bI

Onepuposams nOHAMUAMU: JTUH3A,
TOHKas JIMH3a, paccenBaronas JuH3a,
MHHUMBIN UICTOYHUK CBETa, MHIMOC
U300pakeHHeE.

Ymemuw 3anuceiBaTh GOpMyITy TOHKON
JIMH3BI IS CIyYas pacCeuBaroIIEH
JIMH3BI, COOUPATh IKCIIEPUMEHTAIILHY IO

YCTaHOBKY, ITOJIy4aTh AEMCTBUTEIBHOE
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[Toctpoenune n300paKeHU TOUKHU
Y OTpe3Ka NpsiMOi B COOMPAIOIITUX
Y PAaCCEHBAIOIINX JIMH3aX

N UX CUCTCMax

1300paXE€HUE B pacCEUBAIOIICH JIMH3E
yTEM CO3/IaHUsI C TTIOMOIIIbIO
cobuparomiei TMH3bl MHUMOTO
MCTOYHHUKA JIJIs1 PACCEUBAIOIIEH JTMH3BI.
IIpusooums npumepsi ONTUIECKUX
IPrOOPOB, B KOTOPBIX IPHUMEHSIOTCS
paccenBaroIIKe JTUH3bI U CUCTEMBI JINH3.
Ilpumensamos popMyTy TOHKOM JIMH3BI
CiTyyasi pacCeMBAaIOIEH JTMH3BI.
Cmpoumbs X011 pa3IudHbIX JTy4yeil

B TOHKOM PacCEeUBAIOLLIEH JIUH3E,
n300paKeHue TOUKHU U OTpe3Ka MPSIMOH
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMax.

Hccneoosams xop ydeit

Yyepe3 pacCeuBaroIIyO JIMH3Y,

a TaK>Ke B CUCTEME, COCTOSIICH

U3 COOMparoIel U paccenBaroIIei JINH3
P UX PA3JIMIHOM B3aUMHOM
PACIIOJIOKEHUU U UHIMEPNPEMUPOBATND
MOJTyYEHHbIE PE3YJIbTATHI.

Onpeodensimob GOKYyCHOE PACCTOSTHUE
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2.10 OmnpeneneHue IJIUHBI
BOJIHBI JIA3€PHOTO
M3JIYUYEHUS C TOMOUIBIO
cxeMsl FOnra

(mpakTUKyM)

Nurepdepenuus ceera.
KorepeHTHbIC HCTOUYHUKH.
VcioBusa HaOIIO1eHUS
MaKCHMyMOB U MUHUMYMOB

B UHTEep(PEepEeHIMOHHON KapTUHE

OT ABYX KOI'CPCHTHBIX HCTOYHUKOB.

paccenBarollei IMH3bl HA OCHOBAHUU
pEe3yJIbTaTOB SKCIIEPUMEHTOB T10:

1) HaOMIOIEHUIO NECHCTBUTCILHOTO
U300paKEHHUSI, TaBAEMOIO
paccenBaroIIeil TUH301;

2) HAOMIOZICHUIO PACXOSAIIETOCS
CBETOBOTO Iy4Ka, 00pa30BaHHOTO
pacceuBarollei JTMH30M; OLIEHUBATh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
MOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJINYMHBI.

Hcnonvzoeams cOOMPAIOIILYTO

Y PACCEUBAIOIIYIO JIMH3Y, ONTUYECKYIO
CKaMBIO.

Pewams 3anaum Ha TOHKHE
paccenBaroIINe JIMH3BI

Onepupogamv NOHAMUAMU:
uHTEpPEPEeHIIMS, UHTEPPEPEHIIMOHHAS
KapTUHA, KOTEPEHTHBIC UCTOYHUKH,
UHTEPPEPEHIIMOHHAS CXeMa, CXemMa
Onra.

Ymemw 3anucpIBaTh yCI0BUS
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[IprmMepsbl KJTacCUYECKUX

MHTEPPEPEHINOHHBIX CXEM

HaAOJII0ICHHS] MAKCUMYMOB

Y MUHMMYMOB B UHTEP(PEPEHIIMOHHON
KApTHUHE OT JIBYX KOT€PEHTHBIX
UCTOYHHUKOB, COOUPAThH
JKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOTHBIX
SIBJICHUW U TEXHUYECKHUX YCTPOMCTB,

B KOTOPBIX HaOIIOAaeTCs
(mpuMeHsieTcs) sIBJICHUE
UHTEp(PepeHIun.

IIpumensimo ycaoBUs HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTUHE.
Cmpoums X0 «Iy4ei» U MOKa3bIBaTh
Ha HEW pa3HOCTh Xo4a

B nHTEep(hepenimonHoit cxeme KOnra.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEPPEPEHIITMOHHON KAPTUHBI

IPU PA3TUYHBIX T€OMETPUUECKUX
napameTrpax cxembl FOHra.

Hccnedosamsb nHTEPPEPEHIIMOHHYIO
KapTUHY TIPU HAOTIOCHUH
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Hroro no pazgeny

Pa3znen 3. KBantoBas ¢pusuka.

3.1.

N3yuenue cnekrpa
CBETa Pa3IMIHBIX
HUCTOYHHKOB

C IMIOMOIIIBIO
nudpaKIIMOHHON

pEelIeTKH (IPAKTUKYM)

19

Hudpakuus ceTa.
JudpakunoHHas penierka.

Y cnoBue HaOII0IeHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU
MOHOXPOMaTHUYECKOTO CBETA
Ha JUPPAKIMOHHYIO PELETKY.

uHTEep(DEPEHIINH C TOMOIIBIO CXEMBbI
Onra u unmepnpemuposams
MOJIyYeHHbIE PE3YJIbTATHI.

Onpeodensams NIMHY BOJHBI CBETA

10 pe3yJbTaTaM HaOJtoIeHUS
UHTEP(HEePEHIIMOHHON KapTUHBI

¢ noMo1pto cxembl KOHra, onieHuBaTh
aOCOJIIOTHYIO U OTHOCUTENIbHYIO
NOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJIMYMHBI.

Hcnonvzoeams Na3epHyIO YKa3Ky,
pYJIeTKY, a Takxke Pombry, OyinaBku

U HUTKY JUTs peanu3anuu cxembl FOHra.
Pewamy 3a1aum Ha IBYXBOJTHOBYIO

uHTEpPEepeHInio

Onepuposams NOHAMUAMU:
nudpakiys, TuppakiMOHHAs peIeTKa,
($hOTOH, ypOBEHb SHEPTUH ATOMA,
U3ITy4EeHUE U TIOTJIoNmeHne poToHa,
CHEKTP U3IYyYEHHUS, CIEKTPOCKOII.

Ymemw 3anmmceiBaTh YCJIIOBHUA
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N3nydyeHnne u norionieHue
(hOTOHOB IMpH MepexoIe aTomMa
C OJIHOTO YPOBHSI SHEPTUHU

Ha Ipyrou. BUIbI CIEKTPOB.

CrnexTpockor

HaOJI0ICHUS TJIABHBIX TU(GPAKITHOHHBIX
MaKCHMYMOB TIPH MaJICHUU
MOHOXPOMATHYECKOI'O CBETa

Ha AUPPAKIMOHHYIO PEIIETKY, yCIOBUS
U3ITYYEeHUSI U MOTJIONICHUS (JOTOHOB
IIpU MIEPEX0/ie aTOMa C OJJHOTO YPOBHS
SHEPrUuM Ha Jpyrou, cooupaTth
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
I1Ipusooums npumepsvl TMHERIATHIX,
II0JIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3TTyUYEHUS], TEXHUIECKUX YCTPOICTB,
B KOTOPBIX IPUMEHSIOTCS U3JTy4EHUs
C Pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HAOIIOACHUS
TJIaBHBIX AUQPPAKITHOHHBIX
MaKCHMYMOB TIPH TaJICHUU
MOHOXpPOMaTHUYECKOTO CBETA

Ha JU(PAKIIMOHHYIO PEIIETKY .
Cmpoums X011 «ITyden»

P UX HOPMAJILHOM TaJICHUN

Ha TU(PAKIIMOHHYIO PEIIETKY

Y MOKa3bIBaTh Ha HEW Pa3HOCTh X0/1a.
Dopmynuposams TUTIOTE3Y O BUIE
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CIEKTPOB U3JIyYCHHUS] UICTOYHUKOB CBETa
Pa3HOU NPUPOLBI.

Hccneoosams ONITUYECKHUE CTIEKTPbI
U3JIyYEHUS UCTOYHUKOB CBETA pa3HOU
IPUPOABL U UHMEPRPEMUPOBANb
MOJIyYEHHBIE PE3YIIbTATHI.
Onpeodensams NIVHBI BOJH U3Ty4YCHUS
Pa3IMYHBIX UCTOYHUKOB

0 pe3yJIbTaTaM HaOIIOCHUS
Tu(GPaKIIMOHHON KapTUHBI,

JTaBaeMou TuGPaKIIMOHHOMN PEIICTKOM,
OIICHUBATH A0COJIOTHYIO

Y OTHOCUTEBHYIO TOTPEIIHOCTh
U3MEPEHHOM (PU3UUECKOM

BEJTUYUHBI.

Hcnonvzosams nudpakiinoHHY IO
pemeTKy, poHaph ¢ JaMmon
HaKaJIMBaHMsI, CBETOIMOHBIN (hOHAPB,
ra3opa3psaHyIo JaMity, nuadparmy,
MEPHYIO JICHTY.

Pewams 3anaum o magenuu cBera
Pa3IMYHOrO CIIEKTPAIIBHOTO COCTaBa

Ha AUPPAKIUOHHYIO PEIIETKY
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3.2.

UccnenoBanne
3aBHUCHUMOCTH
MHTSHCUBHOCTH
CBCUCHHS CBETOJIMO/Ia
OT CHJIBI IIPOTEKAIOIIETO
4yepe3 HEro TOKa

(IpaKTUKyM)

CBeTomo1, ”THTCHCUBHOCTD

U3IIy4eHHUsl, POTOH, SJIEKTPOH

Onepuposams noHamusaMu: CBETOIUOI,
p-n-Tiepexol, MEKTPOH, JIbIpKa, (JOTOH,
UHTCHCUBHOCTD U3TyUCHHUS.

Ymemwb 0OBSACHATH B YIIPOILIEHHOM BUJIE
INPUHLIKI AEUCTBUS CBETOANOAA,
coOupaTh FIKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooums npumepsvl TPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHUMOCTH MHTEHCHBHOCTH
U3ITYyUYEHHS CBETOAMO/A OT CHJIbI
MPOTEKAIOIIETO Yepe3 HEro TOKa.
Hccrnedosams 3aBUCUIMOCTD
MHTEHCUBHOCTH U3JTyY€HUS CBETOINO/1A
OT CHJIBI IPOTEKAIOLIETO Yepe3 HETO
TOKA U UHMePNpemuposamay
MIOJTyYEHHBIC PE3yIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTU
WHTCHCUBHOCTH M3ITyUEHHUs CBETOINO1a
OT CHJIBI TPOTEKAIOIIETO YePEe3 HETO

TOKa (C y4eTOM a0COFOTHBIX
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3.3.

HaGmronenue
U30UpaATETBHOCTH
BHYTPCHHETO
doTorddexra k AyMHE
BOJTHBI CBETA

(mpakTUKyM)

CBeToM0J, MTHTEHCUBHOCTh
U3JIy4eHus, POTOH, AIEKTPOH.
DOHeprusi 1 UMIyJibe HoToHA.
doT03¢heKT. 3aKOHBI
doToaddekra. YpaBHeHHE
OitHmTeitHa 17151 potordpdekra.

«Kpacnas rpanuna» dhotosddexra

IIOTPEIIHOCTEN U3MEPSIEMBIX
(GU3NYECKUX BETNYHH).

IIpumensimo nipaBUiIa TOCTPOCHUS
rpadukoB 3aBUCUMOCTEN (PU3UIECKIX
BEJIMYMH APYT OT JApyTa.

Onpedensims XapaKkTep 3aBUCUMOCTHU
MHTEHCUBHOCTH U3JyYEHUS CBETOINO0/1A
OT CHJIBI IPOTEKAIOLIETO YE€PE3 HETO
TOKa.

Hcnonvzoeams CBETOINOM, JTIOKCMETP
(u cMapThOH C TaTINKOM
OCBELIEHHOCTH), JTA0OPATOPHBINA OJI0K
NUTaHMS (MM NICTOYHUK TTOCTOSTHHOTO
HaMPSHKEHUS, peOCTaT U MYJIbTUMETP)
Onepuposams ROHAMUAMU: CBETOTUO,
p-n-Tiepexo, dIEKTPOH, AbIpKa, (OTOH,
WHTCHCUBHOCTH U3JTy4YCHHUS,

dboTorh ekt (BHEIIHUIT 1 BHYTPEHHHI ),
(bOTOTOK, «KpacHasi TPaHUIIA»
dboTtorddekra.

Ymemwb 00BACHATH B yIPOIIEHHOM BUIE

IIPUHLIAI JEUCTBUSA CBETOAMO/A,
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dbopmynpoBaTh 3aK0HBI hoTodhDeKTa,
3alKUChIBaTh ypaBHEHHE DWHIITEHHA
st pororddexra u hopmyy

JUTS «KpacHOU rpaHuibh Porodddexra,
coOupaTh IKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooums npumepvl IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ipumensamo 3akoHbI HoTOdDPEKTa,
ypaBHEHHUE DUHINTEHHA

st poroaddekra, hopmyiny

JUTSL «kKpacHOM rpaHuIlsy Gorodddexra.
Dopmynuposams TUNIOTEY

00 yCJIOBUSIX BOSHUKHOBEHUS
BHyTpeHHero ¢oTodddhexTa

IIpU TIaJICHUU Ha CBETOAMOJ] CBETOBBIX
BOJIH Pa3HOU JIJIVHBL.

Hccneoosams siBneHre BOSHUKHOBEHUS
(oTOTOKa B OCBEIIAEMOM CBETOIUO/IE,
W3Y4HB 3aBUCUMOCTB CHITBI (JOTOTOKA

B OCBEIIIa€MOM CBETOAMO/IC

OT HANPsHKEHUS Ha APYroM CBETOAUO/IE,
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BBITIOJIHAIOIIEM POJIb UCTOYHHUKA CBETa
U UHmMepnpemupo8amsy MOJTy4YECHHbIE
pE3yJbTaThI.
Onpeodensams yCIOBUE BOSHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOIUO]IE
(TOK BO3HUKAET TOJBKO IIPU OCBEILICHUU
€ro CBETOJAMOJIOM C JUIMHOU BOJIHBIL,
MEHBIIIEW WIM PaBHOW JJINHE BOJIHBI,
Ha KOTOPYIO pacCUUTaH OCBEIIAEMBIIA
CBETOJIMO/).
Hcnonv3o6amsb CBETOANOIBI PA3HBIX
1IBETOB (KpacHbI€, 3€JICHbIC U CUHHUE),
71a00paTOPHBIM OJIOK MUTAHUS,
MYJIETUMETD.
Pewams 3anaun Ha potorddext

Hroro no paszneny 5

OBIIEE KOJIMYECTBO 34

YACOB I1O ITTPOI'PAMME
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