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HOACHUTEJIBHASA 3AIIMCKA

Hacrosimas pabouast mporpaMMa Kypca BHEYPOUHOU AEsTeNbHOCTH «OCHOBBI
bu3UYeCcKOro 3KCIepUuMeHTa» (fajgee — mporpamma) paszpaboTaHa B COOTBETCTBUH
c TpeboBaHUAMH (PeaepalbHOTO TOCYIapCTBEHHOTO OOpa30BaTEIBLHOTO CTaHAapTa
cpeaHero odmero odpasoBanus (manee — PI'OC COO) [1, 2] u HampaBieHa
Ha OpraHu3aIui 00ydeHHs B (PU3UKO-MATEMAaTHUYECKOM MNpPOo(dHIe B COOTBETCTBUU
c TpeboBaHusIMU (enepanbHON 00pa30BaTEIbHON MPOTpaMMBbl CPEHEro OOILEro
obpazosanus (POIT COO) [3].

Peanuzanmst mporpaMMbl MOKET COJICHCTBOBATH JOCTHKEHUIO 00YJAFOIIIMMUCS
mIaHupyeMmbix  pe3ysbtaToB  ocBoeHuss DOII COO, pa3BUTHIO JUYHOCTH
oOyyaromuxcs, (GOpMHUPOBAHUIO W YAOBICTBOPCHUIO WX COLHUAIBHO 3HAYMMBIX
MHTEPECOB M TMOTPeOHOCTEH, camopeanu3aluu OOydYaroIIMXCAd Yepe3 ydacTHe
BO BHEYPOUHO# JiesTebHOCTH. OHON U3 BO3MOXHBIX (DOPM peain3aliiy MporpaMMbI
SBIISIETCS  KpYXXOK. [IporpaMma MOXET pealii30BbIBATHCS  00pa30BaTEIbHOM
opraHu3alueldl camMoCTOSITEbHO JHMOO Ha OCHOBE B3aWMOACHCTBUSL C JAPYTUMH
OpraHu3alysIMH, OCYIIECTBISIONIMMHI 00pa30BaTEIbHYIO JESTEIHHOCTb.

[Iporpamma kypca BHEYpOuHOH jAesaTeNbHOCTH «OCHOBBI  (DPU3UUECKOTO
SKCIIEpUMEHTa» TpeAHazHadeHa [ peanu3auuu B 10-11 kmaccax u HampaBiieHa
HA  JIOCTHIKECHUE COOTBETCTBYIOIIUX  PE3YJbTATOB, chOpMyITHPOBAHHBIX
B (denepanpHOoil pabodeil mporpamme 10 ydeOHOoMy mpeamery «Dusnkan
(yrinyOneHHBIN YpOBEHB).

[Tpu uzydyennn GU3NKK Ha YTIIyOJICHHOM YPOBHE peau3aliusl dTHX MPUHIIUIIOB
0asupyercs Ha HCIOJIB30BAHMHM CAMOCTOSITEIIbBHOTO YUYEHHYECKOTO HKCIIEPHUMEHTA,
BKJIFOYAOIIETO, B TOM 4HCIE, pabdoThl (u3myeckoro mnpaktukyma. Ilpm sTom
noa paboTamMu MPaKTHUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIEIOBAaHUE, KOTOPOE
IPOBOJUTCSA IO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOTO BHJa 0€3 MOIIaroBoi
WHCTPYKIMHU. B pe3ynprare obecrieunBaeTCsl OBIAJICHHE O0yUYAIOMUMUCS YMEHUSIMHU
MPOBOJUTH NPSIMbIE U KOCBEHHBIE M3MEPEHUSI, UCCIIEIOBATh B3aMMHBIC 3aBUCUMOCTH
IByX (U3WMYECKUX BEIWYUH M OCYIIECTBISATH TMOCTAHOBKY ONBITOB IO MPOBEPKE
NpeJIOKEHHBIX TUIOTE3. Bce 3TO crmocoOCTBYeT JOCTUKEHHUIO OJHOM M3 OCHOBHBIX
neneil u3ydeHnus (GU3MKKA Ha YPOBHE CpPEIHETO OOIIero oOpa3oBaHUs — OBIAJECHUIO
OOy4JaroIMMHCS METOJaMH CaMOCTOSTEIHLHOTO TUIAHUPOBAHUS ¥ MPOBEACHUS
(u3HIECKUX YKCIIEPUMEHTOB, aHAJN3a U UHTEPIPETAK HH(POPMAITUH, OTIPEACIICHUS

JIOCTOBEPHOCTH MOJYYEHHOTO pe3yJibTara.



AKTyaJIbHOCTh ~pE€aNM3allM¥ JaHHOM  IPOrpaMMBl  ONPENENAETCS  TEM,
YTO €€ OCBOCHHME I[03BOJSET OOydYalIIUMCS Ha MPAKTUKE O3HAKOMUTHCS
C pa3IMYHbIMH (PU3NYECKUMHU SIBIICHUSMH, SKCIIEPUMEHTAJIbHO HU3YUYUTh PA3TUYHbIE
¢usznueckre 3aKOHOMEPHOCTH, YIJIyOUTh CBOM TEOPETUUYECKUE 3HAHUSA, pPAa3BUTh
UMEIoIMeCs M MPUOOPECTH HOBBIE MPAKTUUYECKHME YMEHHUS U HABBIKM B 00JaCTH
IUIAaHUPOBAHHUS, TOJTOTOBKH, MPOBEACHUS, aHAIM3a U MHTEpIpeTauuu (PU3n4ecKoro
DKCIEPUMEHTA.

[Iporpamma nmaer oOydaromMMCS BO3MOXKHOCTb HPHOOPECTH MPaKTUYECKU
OMBIT PaboThI C JaOOPATOPHBIM 000PYIOBAHUEM, OBIAJAETh KOHKPETHBIMU ITpUEMaMu
UCCJIEIOBATENbCKON  JEATENBHOCTH  HAYMHAIOLIEro  (PU3MKa-3KCIepUMEHTaTopa,
c(OopMHPOBATh HABBIKH OLIEHKH MOTPEIIHOCTEN PE3yNIbTaTOB U3MEPEHHS (PU3UUECKUX
BeIMYMH. Peanuzanuss nporpaMMbl  CO3AAaeT  yCIOBUS Il (pOpMUPOBaHUS
y 00y4aronuxcsi HeCTaHAAPTHOTO KPEaTUBHOI'O MBILIUICHHS, COJEHCTBYET Pa3BUTHUIO
UHAUBUAYATBHOCTH  CYXKICHUH, (OPMHUPOBAHUIO  KYJIBTYPhl  OOOCHOBAaHMS
COOCTBEHHOT'O MHEHHUS U CBOOOJIBI €T0 BHIPAKECHHUSI.

[Iporpamma moskeT ObITH BOCTpeOOBaHa OOYUYAIOIIMMHUCS, KOTOPbIE HMEIOT
MHTEPEC U MOTUBAIIMIO K YTIyOJIEHHOMY U3YUYeHHIO (PU3UKHU U MAaTEMATUKU, TOTOBSATCS
K YYaCTHIO B OJIMMIINAAAX MIKOJLHUKOB MO (PU3HKE, B paMKaX KOTOPBIX TPEAyCMOTPEH
IPaKTUYECKUH TYP.

[Iporpamma mpecienyeT He TOJIBKO 00pa3oBaTENbHBIC, HO U BOCIUTATEIbHBIC
LEIU, TOCKOJIBKY COOTBETCTBYET HJAEE DSKOJOTM3AallMM U HJAEEe MPUKIATHOU
HAIIPaBJIEHHOCTH, KOTOPBIE, B YHUCJE APYIMX HUJIEH, MOJIOKEHBI B OCHOBY Kypca

¢busuku, nzygaemoro Ha crynenu COO.

BapuanThl peajiu3anuy nNporpamMmsl U popMbl IPOBEACHUS 3aHATHH

Peanuzanmst mporpaMmbl  MpEAIoNiaracéT COYETaHHE PA3IUYHBIX  (opM
IpyNIoBoid palboThl (CIylIaHUE JIEKUUM, AUCKYCCHUS, MOHTaX SKCIEPUMEHTAJIbHBIX
YCTaHOBOK, MTPOBEICHNE (DU3UIECKUX U3MEPEHHI MTO/I PYKOBOJICTBOM IPETIOIaBaATEs)
U WHAUBUAYaTbHONW pPaOOTHI (BBIMIOJIHEHHUE CaMOCTOSATEIBHBIX paboT u paboT
MpaKTUKyMa, o0paboTKka W MHTEPIIpPETAIUs Pe3ylabTaTOB (U3HUECKUX H3MEPEHUH ).
Hcnonp3oBanue Takux (Gpopm paboThl MOMOTAET pa3BUBATh y 00YUYAIOMIUXCS, C OJTHON
CTOPOHBI, HaBBIKM BOCHPHUSATHS HOBOM HHGpOpMANMKU TNpH pa3lIdyHbIX (popmax
€e MoJlauu, a C JPYyroil CTOPOHBI — AKTUBHOCTb, CAMOCTOSITEILHOCTh U TBOPUECKOE

Hayasio. B nenom peanusanus 1aHHOM MPOrpaMMbl JIOJKHA MOJIOKUATEIBHO



CKa3bIBaThCsSl KaK Ha AakTyalu3allMd 3HAHUW, YMEHHH U HaBBIKOB OOYyYarolIUXCs
B paMKax UX MpeanpodeccruoHaIbHON TeXHOIOTUYECKOU (MHXEHEPHOM ) MOITOTOBKH,
TaK ¥ Ha COIMAIbLHOM (DOPMUPOBAHUM JINYHOCTU OOYHAIOUTUXCSI.

[Iporpamma kypca paccuntana Ha 68 4acoB, B paMKax KOTOPBIX MPETyCMOTPEHBI
Takue GopMbl paboT, KaK JEKIUHU, CAMOCTOSATEIbHbIE pa0OThl U pabOTHI MPAKTUKYMA.
B xonme camocrosiTenpHbIX paboT oOywaromuecss MoJi KOHTPOJIEM IMperojaBaTess
3aKPEIUISIIOT HOBBIC 3HAHMSI, OTPa0aTHIBAIOT ONPECIICHHBIC YMEHUS U HAaBbIKU. PaboThI
NpakTUKyMa  TOJAPa3yMEBAIOT  CaMOCTOSITEIbHOE  pelIeHHue  OO0y4aromMuMUCs
AKCTIIEPUMEHTAIBHBIX (DU3MUecKuX 3a7ad. TemaTuka pabOT MpaKTHKyMa U MOPSIOK
WX CJICJIOBAHUS COOTBETCTBYIOT CTPYKTYPE TEMAaTHUYECKOTO TJIaHUpOBaHus defepaibHON
paboueii mporpaMMel 1o yueOHomy npeameTy «Dusukay (yriyOJIeHHBIH YPOBEHb).

[Iporpamma paccunTaHa Ha pealu3alMi0 B TEUCHHE JBYX JIET OOy4YeHUs
B 1011 kxnaccax mpu NPOBEJCHUU 3aHATHI OJWH pa3 B Hemeno oobemMoMm 1 yac
kaxgaoe. [lo ycMOTpeHHMIO y4HTeNnsl TOPSIAOK CJIEAOBaHUS 3aHATUM MOXET OBbITh
U3MEHEH, & HEKOTOPBIE MOTYT OBITh UCKIIFOUCHBI.

JlomyckaeTtcs peanu3aius 4acTH MporpaMMbl B TEUEHHE OJTHOTO y4eOHOTO rojia —
U1 oOydaromuxcss Toiabko 10-ro mmu Tosbko 11-ro xmacca. OHAKO B ATOM Cirydae
npu pabore ¢ obywarormumucs 11-ro kjacca peKOMEHIyeTCsl HauMHATh U3JI0KEHUE
y4eOHOro Marepuajia ¢ TMpPOBEJACHUS 3aHSATUH, HANPABICHHBIX HA OCBOCHHE
00yJaromMUMHCS OCHOBHBIX IPUEMOB U METOJ0B 00pabOTKH pe3yJIbTaTOB (PU3HMIECKUX
M3MEPEHHMI M OLEHKHA IOrpeImHocTei. JIjast 3Toro pexkomeHnayercs: 1) MpOBECTH
B Kiacce 3aHaTus Ne 1, Ne 3 u Ne 5 u3 mporpammsel 10-ro knacca; 2) 3aiath Ha 10M
BoInotHeHue 3aaanuii Ne 2, Ne 4 u Ne 6 u3 nporpammer 10-ro ki1acca; 3) B JanbHEHIIEM
cienoBaTh nporpamme 11-ro kimacca, UCKIIOUMB M3 HEE, IO YCMOTPEHUIO YUMTEs,
Kakue-1100 Tpu 3aHsATUs (Harmpumep, Ne 16, No 17, Ne 18).

Bo3moxHO Takke ocBoeHue oOydaromumucs 11-ro kinacca moaHo| mporpaMMBl
IIPY YCIIOBHUH MPOBEICHUS 3aHATUH JBa pa3a B HEJEI0 00beMOM 2 yaca Kaxaoe.

Psan paGor mpakTukyma (Ha yCMOTpPEHHE YYHUTENsA) MOXKET OBbITh 3aaaH
oOydJarommMcsi Ha JOM JIJIi CaMOCTOSTEIBHOTO BBIMIOJHEHHS C TOCIEAYIOIIAM

KOHTPOJICM U OﬁCY)KI[eHI/IeM IMOJYYCHHBIX PE3YyJIbTATOB.

B3aumocss3b ¢ peaepaabHoil padoyeid NPOrpaMMoil BOCIIMTAHUS
[Iporpamma pazpaborana ¢ ydeToM pekoMmeHaanui ¢enepanbHoil paboueit
MpOorpaMMbl BOCIIUTAHUS. B 4aCTHOCTH, OHA YUUTHIBAET MICUXOJIOrO-Mearoru4eckue

0COOEHHOCTU COOTBETCTBYIOILIEH BO3PACTHOM KaTETOPUHU 00YyUYaIOIINXCS.



[Iporpamma COOTBETCTBYET TaKMM LEISIM BOCIUTaHUSA OOy4aroluxcs,
KaK pa3BUTUE JIUYHOCTH, CO3/JaHUE YCIOBHH AJIs1 CaMOONPEEICHHUS U COLUATU3aLUU.

[Iporpamma COHEWCTBYET PELWICHUIO CIEAYIOIIMX 3a1a4  BOCIUTAHUA
oOy4JaromMxcs: YCBOEHUE 3HAHUM, HOPM, JyXOBHO-HPAaBCTBEHHBIX LEHHOCTEM,
TpaaULIUNA, KOTOPbIE BEIPa0OTAIO POCCUICKOE 00IIECTBO; POPMUPOBAHUE U PA3BUTUE
JUYHOCTHBIX  OTHOIIEHMH K OTHUM HOpMaM, LEHHOCTSIM; INpUuoOpeTeHue
COOTBETCTBYIOIIETO 3TUM HOpMaM, HEHHOCTSM, TPAJULUSAM COLMOKYJIBTYPHOTO OMbITa
MOBEJICHUS, OOIICHUS, MEXJIMYHOCTHBIX U COIMATIBHBIX OTHOIICHUM, MPUMEHECHUS
NOJIYYEHHBIX ~ 3HAHWUW;  JOCTUKEHUE  JIMYHOCTHBIX  pE3yJbTaTOB  OCBOEHUS
oO1eo6pa3oBarenbHOl nporpaMmbl 1o ¢usuke B coorBercTBUU ¢ GI'OC COO.

[IporpamMma cOOTBETCTBYET CJIEIYIOIIUM OCHOBHBIM HAIIPABICHUSIM BOCIIUTAHUSL.

1) TpynoBoe BOCHHUTAaHWE — BOCIHTAHUEC YBAXKCHHUS K TPYAY, TPYASIIAMCS,
pesynbrataMm Tpyna (CBOEro M JPYyrux JIIOJEH), OpHUEHTalus Ha TPYAOBYIO
JEeSTENbHOCTD, MOJTy4YeHHUe npodeccun, JMYHOCTHOE CaMOBBIPAXKEHUE
B TPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpyA€ B POCCUHUCKOM OOIIECTBE,
JOCTH)KEHUE BBINAIOIIMXCA PE3YJNbTaTOB B MPO(PECCHOHANBHON N1eATeTbHOCTH.
LleneBbIMU OpUEHTHpPAMH SBISIIOTCS: (OPMHUPOBAHUE OCO3HAHHOW TOTOBHOCTHU
K TOJYYEHHUI0 MPOPECCHOHATBHOTO 00pa3oBaHUs, HEMPEPHIBHOMY OOpPa30BaHUIO
B TE€UEHUE JKU3HU KaK YCIOBHUIO YCIEIIHON MPOPECCHOHAIBHOW M OOIIECTBEHHOMN
NEATEeIbHOCTH;, TOHUMAaHHUE CHEeNH(PUKH caMoo0pa3oBaHHs M TpodeccHoHaTbHOMN
CaMOTOJATOTOBKM B WH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOIIECTBE,
TOTOBHOCTH YUUTHCA M TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HAHHBIM BBIOOP cdepbl MNPODHECCHOHAIBHOW TPYAOBOM JIEATEIBHOCTH
B POCCHUHCKOM OOIIIECTBE C YyUE€TOM JIMYHBIX )KU3HEHHBIX TJIAHOB, TOTPEOHOCTEN CBOEH
CEMbH, OOIIIEeCTBA.

2) DKOJOrMYecKoe BOCHHUTaHHE — (OPMHUPOBAHUE IKOJIOTUIECKON KYIBTYPHI,
OTBETCTBEHHOT'0, OEPEKHOTO OTHOIICHUS K NMPHUPOJIE, OKPYKAIOLIEH cpeie Ha OCHOBE
POCCUHCKUX TPaAUIUOHHBIX JYXOBHBIX IIEHHOCTEW, HAaBBIKOB OXpaHBbI, 3allUTHI,
BOCCTaHOBJIEHHSI IPUPOJIbI, OKpYyXKarolen cpeasl. LleneBblM OpUEHTHUPOM SIBIIAETCA
OCO3HAaHHE HEOOXOAUMOCTH MPUMEHEHHUS 3HAHUS €CTECTBEHHBIX M COLUAIBHBIX HAYK
Ui pa3yMHOro, OEpeXIMBOrO MPHPONONOIB30BaHUS B OBITY, OOIIECTBEHHOM
IIPOCTPAHCTRBE.

3) LleHHOCTH HAYYHOTO MTO3HAHUS — BOCIIUTAHUE CTPEMIICHHUS K TIO3HAHHIO Ce0sI

U JIPYyTUX JIIOAEeH, NPUPOIbl U OOIIECTBA, K MOTYYEHUIO 3HAHUN, KaueCTBEHHOTO



0o0pa30oBaHus C Y4YE€TOM JIMYHOCTHBIX MHTEPECOB U OOUIECTBEHHBIX MOTPEOHOCTEN.
LleneBbIMM OpUEHTUPAMH SBISIOTCA: (POPMHUPOBAHUE JEATEIBHO BBIPAKEHHOTO
[IO3HABATEJIBHOIO HHTEpeca B 00sacTd (U3MKM C YYETOM CBOUX HHTEPECOB,
CIOCOOHOCTEM, JOCTHXKEHUM; MOIYyYeHUE MPEICTaBICHUN O COBPEMEHHOW Hay4HOU
KapTHUHE MHUpPa, O JOCTWKECHHMSAX HAYKH M TEXHUKH, O 3HAYEHUU HAYKH B JKU3HU
poccuiickoro oOuiecTBa, 00ecrneyeHun ero 0e30MacHOCTH; MPUOOpPETEHNE HABBIKOB
KPUTUYECKOTO MBIIUICHHS], OINPEJETICHUs] JOCTOBEPHON HaydyHOM HHpopManuu
U KPUTHUKHM AHTUHAYYHBIX IIPEJACTABICHWI; pa3BUTHE W NPHUMEHEHHE HABBIKOB
HAOJIIOIEHNsI, HAKOIUIEHWS M CHUCTeMaTu3aluu (HaKTOB, OCMBICICHHUS OIbITA

B GCTCCTBCHHO-Hay‘IHOﬁ obacTu ITIO3HaHMHA, HCCJIGI[OB&T@HBCKOﬁ ACATCIIBHOCTU.

Oco0enHocTH padoTHI yYUTEIsI IO MPOrpaMMme

[Tpn peannzaruu JaHHOW NPOrpaMMBbl 3ajada y4YWUTEIS COCTOUT B TOM,
9TOOBI CO3/1aTh YCJIOBHS IS YCBOCHHUS OOYYArOIIMMHUCS HOBBIX 3HAHHM,
NPHOOPETCHUST WMH HOBBIX YMCHHMH W 3aKPCIUICHHUS HABBIKOB, HEOOXOIUMBIX
IUTS TIPOBEIeHUST (PU3NIECKUX IKCIIEPUMEHTOB M aHAIHM3a MOJTYYCHHBIX PEe3yIbTaTOB.

JUiss pemieHust STOW 3ajadyd HEOoOXOAMMO Hajnuue B KaOuWHeTe (QU3HKH
00OpyOBaHUS, KOMIUICKTYIOIIUX ¥ PACXOJHBIX MaTepUAJIOB, TPEOYIOUTUXCS
IUIE  TIPOBEACHHS CaMOCTOSITENIBHBIX pPaboT W pabor mpakTtukyma. llepedeHp
npemaraeMpix  pabotr  copMHpoBaH ~TakMM ~ O0pa3oM, YTO  IOJTOTOBKa
K WX TIPOBEJCHHUI0O HE JO/DKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPYJHCHUH —
BCE HEOOXOAMMOE [UIsl peaIM3allMd IMPOTPAMMBI, KaK MPaBUJIO, JTHOO HAXOJHUTCS
B KaOuHETe PU3UKH, TUOO JOCTYITHO B MIOBCEAHEBHOM OBITOBOM OOMXO/IC.

[lepen HayanoM 3aHATHN  YUYUTENIO PEKOMEHAYETCS CaMOCTOSITEIIBHO
BBITIOJTHUTh BCE TEOPETUYECKUE 3aJaHusl, CAMOCTOATENbHbIE pPa0OTHI W PaOOTHI
MPAKTUKYMa, KOTOPBIE TODKHBI OyTyT BBIMOIHATE O0yYaroNIfecs. ITO 1acT YUUTEIIO
BO3MOXXHOCTh HE TOJBKO BBISIBUTH BO3MOXHBIE TEXHUYECKHE IMPOOJIEMBI,
HO W TIOJTYYUTh KOHTPOJBHBIE PE3YNbTaThl M3MEPEHUN W WX 00pabOTKH, KOTOPHIC
MOHAMOO0SATCA A JaJbHEWIIEH TPOBEPKH TMPABWIHBHOCTH BBHITIOJHEHUS paboT
00yJaromUMHCS.

[TockombKy OMHMM W3 TJABHBIX DPE3YJIbTaTOB Pa0OTHl YUYUTENIS B paMKax
BHECYPOYHOU NIEATEITLHOCTH SIBIISIETCS TMIHOCTHOE PA3BUTHE OO0 YUAIOIINXCS, YAUTEITIO
pPEKOMEHyeTCsl TIPH TPOBEJCHUW 3aHATHH IO TMporpaMMe aKTHBHO YYacTBOBATh
B JIEATEIBHOCTH OOYyYAIOIIHUXCS, KOHTPOJUPOBATh XOJ  BBITIOJHEHUS WMH

AKCHEPUMEHTAIBHON pabOThl, HANIPABISATh U KOPPEKTHUPOBATH UX ACHCTBUS,



CBOCBPEMEHHO  yKa3blBaTh HAa  OMIMOKA W  HENOYETHl,  IOJCKa3bIBATh
U JICMOHCTPUPOBATH MPABUJIBHBIC CIOCOOBI BBHITIOJHEHUS MPAKTUYECKONH paboTHI,
00CyXI1aTh TPUYHUHBI M BO3MOJKHBIE TIOCIEJCTBUS AOMMyCKaeMbIX omubOok. Bo Bpems
3aHATUN HE00X0IUMO MO/1ICP>KUBATh T00OpOKETATETHHYIO atMochepy
COTPYIHHYECTBA.

Yyuten cieayeT YYHMTBIBaTh, UYTO JIOTHKA OCBOCHHS  IPOTPaMMBI
mpenoaraeT MocieoBaTeIbHOE W3YYCHHE MaTepuaja — CHadaja OOydaromuecs
JOJIKHBI OCBOUTH 0A30BbIC MMPUEMBI U METOJIbI IPOBEACHHS (DU3NICCKUX M3MEPCHHM
1 00pabOTKH MOTy4aeMbIX PE3YJIbTATOB, a YK€ 3aTeM IPUMCHATH WX Ha MPAKTHUKE
0 CXEME «OT MPOCTOrO K CIOKHOMY». lloTomy mpuMmepHass cxema MpPOBEICHUS
3aHSTHH 110 TPOTrPAMME MOXKET OBITh CJICTYIOIICH:

1) oOBsICHEHHE TEOPETHUYESCKOTO MaTepHaa 1o TeMe;

2) TOATOTOBKA K BBIMOJHEHUIO CAaMOCTOSTCIIHOW padoOThl MM PabOTHI
NPAaKTHKyMa — OOCYXKJECHUE 3aJIlaHus, YCTPONCTBA IKCIIEPUMEHTAITBHOW YCTaHOBKH,
HEOOXOJMMOTO TCOPETUYCCKOTO MaTepuaia, IPUEMOB M METOJOB  MPSMBIX
HKCIIEPUMEHTATBHBIX U3MEPEHHH, CITIOCOO0B X 00PaOOTKU M OIEHKU MOTPEIIHOCTEN
U3MEPEHUM;

3) mpoBeJcHHE CAMOCTOSTEIBLHON pabOTHI UK PabOThI MPAKTUKYMa, KOHTPOJIb
PaBIWJIBHOCTHU MPOBEACHUS U3MEPEHUN;

4) 00paboTKa  MOJYYCHHBIX  OKCICPUMCHTAIBHBIX  JIAHHBIX,  OICHKA
MIOrPEIIHOCTEN;

5) obcyxkaeHue pe3yabTaToB 00OpPaOOTKH MOJYYEHHBIX JKCIIEPUMEHTAIbHBIX
JTAHHBIX W TIPOBEPKA UX MPABUIBHOCTH.

B ciyuyae HeXBaTKu BpeMEHH Ha peaM3alyio B KJIacce MyHKTa 4 TaHHOW CXEMBbI
PEKOMEHIyeTCS  MPEMIOKHUTh  OOYyYaroIIUMCSl  BBIMOJTHUTH  COOTBETCTBYIOIIHE
JEUCTBUSL J0Ma, a MyHKT 5 peaJln3oBaTh B Haudaje CIEAYIOMIETO 3aHATHUSA,
aub0 TPOBECTH HEOOXOAMMBIE OOCYXKIEHHS ¢ OOYyYaroImIMMHUCS B TOPSJIKE

WHIUBUIYaTbHON paOOTHI.



COJEP)KAHUE KYPCA BHEYPOUHOI JESAATEJILHOCTH
«OCHOBBI ®U3NYECKOI'O SKCHEPUMEHTA
(PUM3UKO-MATEMATUYECKHU TPO®PWUIb)»

10 KJJACC

3ansaTue 1. [lorpemiHOCTH B IKCIIEpUMEHTe

Jekyua «llorpemHocTd mnpsMbIX u3MepeHuin». OOcyxknaercs mnpupoaa
BO3HMKHOBEHUS MOIPEIIHOCTEN, METOAbI NX MUHUMM3ALIMH U OLICHKHU.

Jekyua «IlorpemiHOCTH KOCBEHHBIX H3MepeHui». OOCYyXIaloTcs METObl
Y IPUEMBI OLIEHKH MOTPEMIHOCTEN KOCBEHHBIX U3MEPEHHUI.

Hcnonvzyemvie mamepuanwi: [4], vacts 1.

3ansitue 2. OueHKa NOrpemrHocTe MPSIMbIX U KOCBEHHBIX U3MepPeHH i
Camocmoamenvnasa paboma «OueHKa TOTPEIIHOCTENH KOCBEHHBIX U3MEPEHUM

10 pe3yNbTaTaM MPSIMBIX H3MEPEHUI».

3ansitue 3.  YcpeaHeHue — u3Mmepenmii.  CiyvaiiHasi  MOTrPelIHOCTb.
KunemaTrnyeckne uamepenust

Jexyuna «CnyyaliHble MOTPEUIHOCTHY. B COOTBETCTBUHU C YPOBHEM MOJATOTOBKH
00ydJaromuxcs u JOCTYIMHBIM 000pPY0BaHUEM MOXKET OBITh IMPOBEICHA OJIHA U3 ABYX
paboT MpaKTUKyMa.

Ilpakmuxkym Ne 1

3aoanue. Onpenenure ¢ MaKCUMJIBHOM TOYHOCTBIO CPEIHIOD CKOPOCTH
JIBUKEHUS 3€PHBIIIKA TIIIEHA B OyTHUIKE C BOJOM.

Obopyoosanue. IlmeHo, HamoNHEHHass BOJOW IUIACTUKOBas  OyThUIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHJIOMEp, JTUHEHKA.

Kpamkoe onucanue pewenus. IlpoBomutcsi  cepusi  SKCHEPUMEHTOB
10 U3MEPEHUIO C TOMOIIBIO CEKYHI0MEpPa BPEMEHH MPOXO0KICHHS 3€PHBIIIKOM MIIEHA
B TOJIIE BOABI HEKOTOPOro (PUKCHPOBAHHOTO PACCTOSHUSA BJIOJIb BEPTHKAJH.
Boluucnsiercst cpenHee Bpemsi JBHXKEHUs 3€peH. PaccuuThiBaeTcs  cpeaHsis
YCTAHOBUBIIASICA CKOPOCTh 3TOT0 JBMXKEHUA. OIIEHUBAETCS MOTPELIHOCTb.

Onucanue cxooiceti pabomuvl NpaKkmuKyma: BCEPOCCUNCKas OJUMIHaAa

IIKOJIBHUKOB 110 (hu3uKe, peruoHaabHbii dTanm 2023 r., 3amada «IlmeHo u BI3KOCTh»

[9, 10].



Ilpakmuxym Ne 2

3aoanue. ColOepute yCTAaHOBKY JJI 3allyCKa IIApUKAa B MOJET C HEKOTOPOil
BBICOTHI C (DMKCHUPOBAHHOW TOPU3OHTAJIBLHOM HaudadbHON CcKOpocThio. Mccnenyiite
3aBHCUMOCTh BEPTHUKAIbHOW W TOPU3OHTAIBHOW KOOpAWHAT IMIApHKa TPU TOJIETE.
Onpenenure CKOPOCTh IApUKa B HAYaJle MOJIETA.

Obopyoosanue. CTaJbHOM IIApUK, IYCKOBOE YCTPOMUCTBO  (OTpPE30K
ATFOMHHHAEBOTO MPOQUIISA, MAarHUT HEOJMMOBBINA, JBa CTAJBHBIX IIAPHUKA), IITATHB
C JTAanKO# 1 My(QTOU, MAJSIPHBINA CKOTY, PYJIETKa, KOMMUPOBalIbHAsl Oymara.

Kpamxkoe onucanue pewenus. OcyiecTBisieTcss cOOpKa MyCKOBON YCTaHOBKH.
[IpoBoauTCcsi cepusi SKCHEPUMEHTOB MO 3aIyCKy IIapuKa B TOJET U U3MEPEHUIO
KOOpAMHAT MaICHUS IAapUKa OTHOCUTENBHO TOUKU cOpoca. 1o moaydeHHbIM JaHHBIM
paccuUMThIBAE€TCA HayajabHasi CKOPOCTh MOJIETA IIapUKa.

Onucanue cxodxceil pabomsl Npakmukyma: MEXKIyHApOAHas OJUMIIKaa

1o skcnepuMenTanbHoi pusuke 2021 r., 3agaua «Ilymkay [11].

3ansaTue 4. IIpocreiiune reomeTpuyecKue u3MepeHmst

Ipaxkmuxym

3adanue. Omnpefenure ¢ MaKCUMaJbHOM TOYHOCTBIO TOJIIMHY MPOBOJOKH
Y BHEIIHUN JUAMETP UIJIbI, IUIOMIA b HAPUCOBAHHOM Ha JTucTe Oymaru Gurypsl, 00bem
opycka. O1eHuTe MOTrPEITHOCTH.

Obopyoosanue. IlpoBonoka, Wrjia oT IIIpUIa (CO CTOYCHHBIM OCTPHEM),
n3o0pakeHue (GUrypbl CI0KHOW (POpMBI Ha pa3IMHOBAHHOW KBajpaTamMu Oymare,
JIEPEBSIHHBIN OPYCOK, TUHEHKA, I TAaHTCHIIUPKYJIb.

Kpamxkoe onucanue pewenus. IIpoBoasiTCs M3MEpPEHUsT TOJIIKHBI IIPOBOJIOKH
MeToaoM psanoB. IIpoBoauTCs M3MEpEeHUE TUaMeTpa UIJIbl METOJOM MPOKATHIBAHMUS.
[IpoBoauTCst U3MEpEeHHe TUIOMAAn (GUTYPHl METOJOM TOJICYETa TUIOIAIN 110 KJIETKaM
CeTKH M3BecTHOTo mara. [IpoBoauTcst usmepeHue rabapuToB OpycKa U BBIUYUCIIECHUE
ero ob6bema. OIlEeHMBAETCS TOTPEIIHOCTh HW3MEPEHHBIX BeIWMYHMH. [IpoBoamTCs

IIPOBCPKA MMPABUIBHOCTH U3MCPCHUA JUaMCTpPa UIJIbI C IOMOIIBIO INTAHT' CHIIUPKYJIA.

3ansatue 5. I'padukm 3KcnepuMeHTANBHBIX 3aBucuMocTeil. ['paduueckas
00padoTKa JTaHHBIX
Jexkyua «OdopmueHue rpadUKOB SKCHEPUMEHTAIBHBIX 3aBUCUMOCTEH.

I'paduueckas oOpaboTKa JaHHBIXY.
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OOcyxnarTcs OCHOBHBIE MpaBwia O(opmiIeHUS TpapUKOB 3aBUCUMOCTEH
(pu3HYECKUX BEIUYHH IPYT OT ApYyra.

Camocmosamenvnaa padooma «lloctpoeHue rpa@uKoB B COOTBETCTBUHU
C U3yYEHHBIMU IIPABUJIAMH C UCIOJb30BAHUEM T'OTOBBIX TAOJIHUIL C JAHHBIMI.

Hcnonvzyemvie mamepuanvl: MeTOAMUYECKHE pekomeHaauuu LleHTpanbHOM
MPEIMETHO-METOIMYECKON KOMHUCCHM 10 OLEHUBaHUIO O(opmileHHs TrpaduKOB

Ha MPAKTHYCCKUX TypaX BCEPOCCHMCKON OJUMITHABI INKOJIBHUKOB 1Mo (usuke [12].

3ansiTue 6. O0padoTKa HEJIMHEHHBIX 3ABHCHMOCTEN: JHHeApU3alUf, MOACYET
IJIOIIAIM MO0/ rPadMKOM, MOCTPOEHHE KacaTeJbHbIX K rpaduky

Jekyua «JluHEeapuzanusi DKCIEPUMEHTAJBHBIX 3aBUCHUMOCTEH H Jpyrue
rpaduyueckure crnocoobl 00pabOTKU JaHHBIX.

OOcyxmaercss  METOA  3aMEHBl  TMEPEMEHHBIX  TpH  JIMHEApU3aluu
AKCIIEPUMEHTANIBHBIX 3aBUCHUMOCTel. OOcyxkmaercss (HU3MUECKH CMBICT TUIOMIAN

noJi rpauKoOM U yriioBoro ko3 @uiimeHTa KacaTelIbHON K rpauky.

3anaTne /. MWM3MepeHue 3aBHCMMOCTH KOOPAMHATBHI TPAHUIBI 00J1aCTH
HAMOKAHUS OT BpeMeHHU. JIuHeapu3anus 3aBUCUMOCTH

Ipaxkmuxym

3aoanue. BeipexbTe n3 OyMakHOU cayieTku JIeHTy aiauHoi 30 cM 1 MUPUHON
2—3 cMm. OmycTrTe KoHel OyMa)KHOMU JICHTBI B BOY U BKJIIOUNTE CEKyHIoMep. M3yanTe
3aBUCUMOCTh KOOPJWHATHI TPAHUIIBI 00JIACTH, MPOMUTABIICHCS BOJAOW, OT BPEMEHHU.
Omnpenenute XapakTep dTOU 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, Oymaxubie candeTku, pyjaeTka, yamka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCA ONBIT MO HW3YYCHUIO JIBIKCHUS
IpaHUIlbl HAMOKaHUsi OyMakHoil canderku. Mcmonp3yeTcss 3aMeHa TEpPEeMEHHBIX
JUTSL JIMHEApW3allii 3aBHUCHUMOCTA M TIOCTPOCHHS JIMHEHWHOTo Tpaduka, KOTOPHIM
BIIOCJICICTBHH TIO3BOJIIET CYJAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoocei pabomor npakmuxkyma: [5], 3amaga Ne 32 «Hamokanue

TKaHHN».

3ansTue 8. U3yueHnue ynpyroro rucrepe3uca
Ipaxkmukym
3aoanue. 3akpenuTe ¢ MOMOILBIO 3a)K1UMa JIMHEHKY Ha cTtoje. [IpoeHbTe 1yXKy

3aKMMa B KOJIBIIO 0aHKOBCKOM PC3UHKHU. 3auermTe KpPIOYKOM AWMHAMOMCTpPaA KOJbIO
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pe3uHkd. M3MmepbTe 3aBUCUMOCTH JUIMHBI PE3MHKH OT  PACTATHBAIOLIECH  CHUJIBI
pyu Harpyske (pactsskeHuH) U pasrpyske. Ilpoenute uzmepenus ¢ marom B 0,5 H,
MIpU KaXJ0M u3MepeHuu jaenaitte 3aaepxky B 30 c. [locTpoiite rpaduk nusmepeHHoM
3aBUCHMOCTH, ONHIINTE €€ xapakrep. CaemaiTe NPEANONIOKEHUS O MNPUYAHAX
HaOo1aeMoi 3aBUCUMOCTH. Paccuuraiite, B KakuX Mpejaenax JIeKUT KO3 UIUeHT
KECTKOCTH PE3MHOBOIO Koublia. MCmonb3ys IMOJIyYEHHBIE [aHHBIE, PAaCCUMUTAWTE,
KAaKyIO SHEPrUIO MOTJIOTHIIA PE3UHKA 33 BPEMS IPOBEACHUS U3MEPEHHUIA.

Obopyoosanue. Jlunerika, 3aKuM, TUHAMOMETpP C TpeaesioM uaMepenuit 5 H,
PE3UHOBOE KOJIBIIO (PE3UHKA JIJIsl OAHKHOT), CEKYHJIOMED.

Kpamxkoe onucanue pewenus. BoINOIHIETCS OMNBIT 110 U3YYEHUIO 3aBUCUMOCTH
CWJIBl YNPYTOCTH PE3UHOBOTO KOJbLA OT €r0 JJIMHBI IPU NOCTENEHHOM YBEIUYEHUU
U TpU MOCTENIEHHOM YMEHBIICHUH pacTsaruBatonieil cuibl. Habmionaercs siBneHue
yOpYroro rucTepe3nca. JIBe MNOJy4YeHHBbIE HSKCIIEPUMEHTAIbHBIE 3aBUCUMOCTH

HAHOCATCA Ha OAUH I‘pa(l)I/IK. HpOBO)II/ITCSI AHAJIN3 IMMOJYYCHHBIX PE3YJIbTATOB.

3anaTue 9. HaxoxkaeHue wmaccbl JIMHEKM MW IINPHIA € TOMOIIbIO
YPABHOBEIIMBAHMS PbIYara

Ipaxkmuxym

3adanue. Onpenennure ¢ MaKCUMaJIbHOW TOYHOCTBIO Maccy IINPHUIA U Maccy
JIMHEUKH.

Obopyoosanue. npurr oo6bemom 20 MJ1, IMHEHKA, CTaKaH C BOJIOM.

Kpamxkoe onucanue pewenus. K KOHIy JMHEWKH, KOTOpas MCIOJIb3YETCA
B KauecTBE pbluara, MoJIBeIINBaeTCs WIpul. M3Mepsercs 3aBUCUMOCTb KOOPIUHATHI
TOYKH OTIOPBI YPABHOBEIIEHHOTO phIuara OT o0bema BobI B mimpuiie. [1o momyueHHBIM
JAHHBIM ONPEAEIISIIOTCS Macca MINPULA U Macca JIUHEHKH.

Onucanue cxodceil pabomvl NPaAKMUKYMA: PETUOHAJIBHBINA 3Tal OJMMIIUAJbI

M. JIx. K. Makcsema o pusuke, 2014 r., 8 kiacc, 3anada « HenecTpyKTHBHBIN aHAITH3Y.

3anstue 10. U3mepenne ko3 dunuenTa 3HepreTHIeCKUX NoTepb MpPU 0TCKOKeE
HIAPUKA OT MOBEPXHOCTH

Ipakmukym

3aoanue. TlpoBeauTte HccienOBaHUE 3aBUCUMOCTH BBICOTHI OTCKOKA IlIapuKa
MOCJIe COyAapeHHsl ¢ MOBEPXHOCTHIO CTOJIa OT BBICOTHI cOpoca. I[IpoBenute ombIT

JUISL IBYX TUIIOB IIAPUKOB. OMNpenennTe XapakTep 3aBUCUMOCTH.
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Obopyoosanue. 1llapuk aji1 HACTOJBHOIO TEHHHMCA, PE3UHOBBIM IIApUK
«TIOMPBITYHY», PYJIETKA, MAISIPHBINA CKOTY.

Kpamkoe onucanue pewenus. IIpoBOOUTCS OMNBIT MO HU3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa MOCJIe COyJapeHusi C MOBEPXHOCTbIO TOPU30HTAIBHOIO CTOJIA
B 3aBHCHMOCTH OT BBICOTHI cOpoca. M3mepenus mpoBoaATCA AJid ABYX TUIIOB IIAPUKOB.
JUisi pe3uHOBOrO IIapUKa 3aBHUCHUMOCTbH SIBISIETCS MPSAMOM MPOMOPIUOHATBHOCTHIO,
JUIsl [IapvKa OT HACTOJBHOIO TEHHUCA 3aBUCHUMOCTh HE SBISETCS TaKOBOM.

O6CY)KII2[IOTC$[ BO3MOXHBIC ITPUYUHBI ITOJTYUYCHHBIX PC3YJILTATOB.

3anaTue 11. OnpenesieHue TenJ10eMKOCTH TBEPAOIo TeJia

Ilpakmukym

3adanue. Onpeaennure ¢ MAKCUMaJIbHOM TOYHOCTBIO TETUIOEMKOCTh IPY3HKa.

Obopyoosanue. I'py3uk maccoii 50 r, ctakan oobeMoM 0,2 11 ¢ BOJ10M KOMHATHOU
TEMIIEpaTypbl, EMKOCTh C TOpsiueil BOJIOHM, JABa TepMoMeTpa, caiadeTku, IMOJHOC,
HUTb.

Kpamxkoe onucanue pewenus. ITpoBOAUTCSA ONBIT IO U3MEPEHUIO TEMIIOEMKOCTH
rpy3MKa METOJIOM II€pEeHOCa €ro M3 XOJOAHOM BOABI B ropsuyr. OueHuBaeTcs
U3MEHEHNE TEMIIEPATYPhI XOJIOIHON BOJBI 32 CUET MOJYYEHUs KOJIUYECTBA TEILIOTHI

OT TrOpSIYEro TPy3HUKa.

3ansaTue 12. U3mepeHue TemmepaTtypbl PyK IKCHEPHUMEHTATOPA W JaBJIEHUs,
KOTOpPO€e MOI'YT CO3/1aTh €ro Jerkue

Ipakmukym

3adanue. 1) Omnpenenute BHYTpeHHee ceueHue Tpyoku. Iloacoenuuute
K mmpuiy oobemoM 20 M TpyOKYy ¢ MOMEIICHHOW B Hee Karied BOJBI. 3aXKMUTE
IITPUIL B JIAIOHSAX W HArpeBaiTe ero TakuM o0pa3oM B TeueHue 5 muHyT. U3mepbre
nepeMenieHne Karmau 1o Tpyoke. Mcmomb3yss moNydeHHBIE [IaHHBIE, OIICHHUTE
TEMIIEpaTypy PYK 3KcrepuMeHTaTopa. 2) Jloxkaurech, KOrja LINPUIl CHOBA MPUMET
KOMHATHYIO TeMmmepaTypy. BayBas Bo3ayx B CBOOOJHBIN KOHEIN TPYyOKH, H3MEPhTE
NepeMeIleHe KAy MIPU MaKCUMallbHOM JIaBJICHUH BO3/1yXa, CO3aBaeMOM Ha KOHIIE
TpyOKu. Mcnionb3ys mosTydeHHbIE TaHHbIE, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKHUE SKCIIEPUMEHTATOPA.

Obopyoosanue. lnpuinr oobemom 20 mii, TpyOka oT MH(Y3MOHHOM CHUCTEMBI,

BOJIa, TUHEHKA, CEKYHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmnpuiy oobemom 20 MJT TOJACOCIUHSIETCS

TpyOKa C MOMEIeHHOU B Hee Karuiel Bosl. [lInmpuil HarpeBaetcst pykamu, usmMepsieTcs
nepeMeIleHre Karmim 1no Tpyoke. Ha ocHOBe MaHHBIX O CEYEHUHU TPYOKH U 0OBbEeMe
BO3/lyXa B HINPHUIIE PACCUMUTHIBACTCS TEeMIEpaTypa pyK SKCIEpPUMEHTaTopa.
2) Hcnonwp3yst Ty K€ YCTaHOBKY, JKCIIEPUMEHTATOpP CO3JacT JaBlICHUE BHYTPHU
cBOOOMHOrO KoHIa TpyOku. Karuist Bojsl mepememaercss mno TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIIECHUM OIICHUBAETCS JaBJICHUE, KOTOPOE MOTYT CO3/aTh JIETKHE
AKCTIIEPUMEHTATOPA.

Onucanue cxooceil pabomvl npaxkmuxyma: 1) 3aKIIOYUTETBHBIA ATl
BCEPOCCUNCKON OMMMUAJbI MIKOJIBHUKOB, 2023 1., 10 knacc, 3agadya «HachlleHHbIiI
nap», myHkt Ne 1 [13, 14].

3ansatue 13. dPppexTuBHbIN KOIPPUIHMEHT KecTKOCTH cucTeMbl. Onpenenenue
MoayJsi FOHra npoBoJioku ¢ noMmombi0 peryara. OnpeaesieHue npejgesaa ynpyrou
aepopmManuu

Ipaxkmuxym

3adanue. Onpenennure ¢ MAKCUMaIbHON TOYHOCTHIO MOyJ1b KOHIa mpoBoJIOKH.

Obopyoosanue. 1llTaTuB ¢ AByMs JanKaMu, MPOBOJIOKA, JIMHEWKA JAepeBsiHHAS
mmHoM 50 cM, rpy3bl Maccoit o 50 r, ABa KaHUEISPCKUX 3KUMA.

Kpamxkoe onucanue pewenus. JInHenika moABEIMBAETCS Ha IPOBOJIOKE Tak,
YTOOBI MOJTYYUJICS CUIILHO HEPABHOIUICUHH phluar. bImKHMM K TOUKe MoaBeca KOHEIl
FOPU30HTAIIBHOW JIMHEMKN OMUPAETCS CHHU3Y Ha JIANKy MTaThBa. K Ipyromy KOHIlY
JUHEWKU TOJBEIINBAIOTCS TIpy3bl. l3Mepsiercss 3aBUCHMOCTh CMEIICHHUS KOHIA
JIMHEVKH, K KOTOPOMY ITOJBEIIMBAIOTCS I'PYy3bl, OT UX CyMMapHOM maccel. Ha ocHOBe
MOJYYEHHBIX JAHHBIX U F€OMETPUYECKHX I1apaMETPOB YCTAHOBKU PaCCUUTHIBACTCS
MoxayJib FOHra npoBosioku.

Onucanue cxoarceti pabomsl npaxmuxyma: [6], 3amaga Ne 9.30.

3anstue 14. U3mepenue k03 uuneHTa MOBEPXHOCTHOIO HATSIZKEHUSI METOA0M
OTpbIBA

Ipakmukym

3aoanue. llpuaymaiiTe cmnoco0® u3MEpEeHUss CWIbl, KOTOPYK TpelyeTcs
MPUIOKUTh K MPOBOJOYHOU paMKe iJisi TOTO, YTOObI OTOPBAaTh €€ OT MOBEPXHOCTH
BoAbl. [IpoBenure »HKCHEPUMEHT U OLEHUTE KOIP(PUIMEHT MOBEPXHOCTHOTO

HaTAXKCHUSA BOOBI.
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Obopyoosanue. KroBera mupokas ¢ BOJ0M, TPOBOJIOKA, BEChI, HUTh.

Kpamxkoe onucanue pewenus. IIpoBOAUTCS ONBIT 110 U3MEPEHUIO CHIIBI OTPhIBA
MIPOBOJIOYHON paMKH OT TOBEPXHOCTH BOJABI TPU PA3IMYHBIX MEPUMETpPaX PaAMKH.
[TpoBoauTCs o1ieHKa KO PHUITMEHTA TTOBEPXHOCTHOTO HATSYKEHUS BOJIBI.

Onucanue cxooxceii pabomot npaxkmuxyma: [7], 3amaga Ne 331.

3anatue 15. OmnpenesieHne TOYKU Pocbl. 3HAKOMCTBO € 3IJIEKTPHYECKHM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OuieHUTE BIAXHOCTH BO3yXa B KOMHATE.

Obopyoosanue. IIpoOupka CTEKJIsSIHHASI, MAJICHBKUE KYCOYKH JIbJIa, TEPMOMETD,
TabIuIa 3aBUCMOCTH JIaBJICHUS] HACBIIIICHHOTO TIapa BOJIBI OT TEMITEPaTYpHI.

Kpamxkoe onucanue pewenus. B mpoObupKy ¢ BOAOM MOCTENEHHO J00ABIISIOT
KyCOYKH JIbJa U JTOKUJAIOTCSI MOMEHTA BBICTYIUICHHUS Kalellb POCHI HA MOBEPXHOCTH
npobupku. [lo mMoOTydeHHBIM HaHHBIM O TEMIIEPAType TOYKE POCHI C IMOMOIIBIO
TaONMUIBl 3aBUCUMOCTH JIaBJICHHSI HACHIIICHHOTO Iapa BOABI OT TEeMIIepaTyphl
OTpeJIeNsieTCsl OTHOCUTENIbHAS BIAKHOCTh BO3/1yXa B KOMHATE.

Onucanue cxoodicei pabomsr npaxkmuxyma: [8], rmaBa Ne 3, maGoparophas
pabota Ne 9.

Ilpakmuxym No 2

3adanue.  Ompepenure ¢  MaKCUMaJIbHOW  TOYHOCTHIO  OTHOIICHHE
AIEKTPUUECKUX EMKOCTEH JIBYX KOHJAEHCATOPOB.

Obopyoosanue. I1Ba  DICKTPOJIUTUYECKUX  KOHAEHCATOpa, BOJBTMETP,
Oarapeiika, cOeJMHUTENIbHBIE TTPOBO/IA.

Kpamkoe onucanue pewenus. TIpoBoIUTCS OMBIT MO 3apsaKe KOHAEHcATOpa
OT JIpYroro 3apaHee 3apsHKEHHOIO KOHJeHcaTopa. I3mepstoTcss HampsKeHUs
Ha KOHJEHCATopax A0 M mocjie NmoAakiatodeHuil. OleHnBaeTcss OTHOLUICHHE €MKOCTEN
KOH/ICHCAaTOPOB.

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

3anstue 16. U3yueHue npouecca pa3psiiku KOHIEHCATOPa

Ipakmukym

3aoanue. VI3yunte 3aBUCUMOCThH HAIpPS)KEHHUs] HA KOHJEHCATOPE OT BPEMEHHU
npu ero paspsake. Onpenenure eMKOCTh KOHASHCATOpA.

Obopyodosanue. INEKTPOIUTHUECKUN KOHAEHCATOP, BOJLTMETp, OaTapeiika,

CCKYHIOMCP, COCAMHUTCIIBHBIC ITPOBOJA.
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Kpamkoe onucanue pewenus. IlpoBoauTcs W3MEpPEHHE 3aBUCHUMOCTH
HANpsOKEHUS Ha pas3psDKAlONIeMcsl KOHJEHcaTope OT BpeMeHHW. Jlemaercs oOleHKa
€MKOCTH KOHJIeHcaTtopa. B kadecTBe COMpPOTHBICHUS I pa3psaKd KOHACHCATOpa
BBICTYIIaeT BHYTPEHHEE CONPOTUBJICHUE BOJIBTMETPA.

Onucanue cxoxcei pabomer npakmuxyma: [5], 3amaya Ne 10 «3yuenue

cBeToanoaa» (4acth Ne 1),

3ansaTtue 17. OnpenesieHue yaeJbHOr0 CONPOTUBJIEHUSI MaTePHAa MPOBOJIOKH

Ilpakmukym

3adanue. Onpenenute yaeabHOE COMPOTHBICHNE TIPOBOJIOKH.

Obopyoosanue. JIBa mMyabTUMETpa (B PEKUME BOJBTMETPA U aMIIEPMETPA),
COCMHUTENbHBIC TPOBOAA,  OaTapeiika, o00pa3lbpl  TPOBOJOKH,  JIMHEWKA,
MUKPOMETD.

Kpamxoe onucanue pewenus. Wccnemyemass TPOBOJIOKA  COCIUHSETCS
MOCJICIOBATENIFHO C aMIepMETpOM M TOJKIIoYaeTrcs K Oarapeiike. [lapamiensHo
Y4acCTKY MPOBOJIOKH MOJKIIIOYAETCS BOIBTMETP. M3 OTHOIIIEHUS MTOKa3aHUM TPUOOPOB
pPacCUMTHIBAETCSA CONMPOTHBIICHHE y4acTKa MPOBOJIOKHU, MOCIE YEro MU3MEPSIOTCA €Tro
reoMeTpuiecKkue pasMepbl. V3 TONYy4YeHHBIX JAaHHBIX OIpEAeNseTcsl yIeabHOoe
COTMPOTHUBIICHHE MaTepuasa, 13 KOTOPOTO U3TOTOBJIEHA MTPOBOJIOKA.

Onucanue cxodicell pabomel npaxmuxyma. MexnyHapoaHas —OJMMIIHAAA

o 3KcriepuMeHTanbHon pusnke 2022 r., 3amaya «Majioe COmpoTHBICHUEY.

3ansaTue 18. HN3mepenne BOJILT-aMIIEPHOM XapaKTePUCTUKHU
MOJIyIIPOBOTHMKOBOI'0 TUO0/A

Ilpakmukym

3aoanue. VIamepbTe 3aBUCUMOCTh CHJIBI TOKA, MPOTEKAIOIIEro 4Yepe3 WO,
OT I0JaBA€MOT0 Ha HEro HalpshKeHUs (B OPsIMOM W OOpaTHOM HampaBJICHUH).
[TocTpoiiTe rpaduk BOIBT-aMIIEPHON XapaKTEPUCTUKH THOA.

Obopyoosanue. BonbT™MeTp, ammepMeTp, COCIUHUTENBHBIE MPOBOJA,
MOJIYNIPOBOJHUKOBBIN MO, MAKETHAs IJ1aTa, IEPEMEHHBIA pe3ucTop, OaTapeika.

Kpamxkoe onucanue pewenus. 1lpoBogutcst 3kxciepuMeHT 1o uamepenno BAX
Mo/ia B IPSIMOM U OOpAaTHOM HampaBJICHUH.

Onucanue cxooiceti pabomwi npaxmuxyma: [8], rmaBa Ne 4, nmadopaTopHas

pabota Ne 9.
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11 KJIACC

3ansatue 1. Onenka BeJJMUYNHBI TOPU30OHTAJIBLHON COCTABJISIIONIEH MATHUTHOM
HHIYKIIHHA MATHATHOTO MoJs 3eMJIu

Ilpakmukym

3aoanue. OueHuTe MOJYJIb TOPU3OHTAIBHON COCTaBISAIOIIEH BEKTOpA
MarHuTHOW MHIYKIIMM MarHUTHOTO TIOJIST 3EMJTH.

Obopyoosanue. Komnac, coneroun (aumamerp 10 cm, 150 BuTKOB),
1a60paTOPHBIN OJIOK MUTAHUS, TPAHCTIOPTHUD.

Kpamkoe onucanue pewenus. TIpoBOAMTCS 3KCIEPUMEHT MO OMpPEAEICHUIO
NIPOCTPAHCTBCHHOW OPUEHTAIIMH BEKTOPA MHAYKIIMA MarHUTHOTO TIOJIS, CO3/1aBaEMOT0
Ha OCH COJICHOWIA TPU CYIEPIO3UIIMN MAarHUTHOTO OIS 3€MJIM U MAarHATHOTO TIOJIS
COJICHOM/Ia, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKax coyieHouaa. [1o 3Toii 3aBUCUMOCTH
ONpeNeNsieTCs MOJyJdb TOPU30HTAJbHOM COCTABIAIOLIEH BEKTOpPA MAarHUTHOM
WHAYKIIMH MAarHUTHOT'O OIS 3EMJIH.

Onucanue cxooicei pabomsl npaxkmuxyma: [8], rmaBa Ne 4, maGoparopHas
pabota Ne 12.

3ansaTne 2. H3MepeHue 3aBHCHUMOCTH BeJMYMHbI MATHUTHOH WHIYKIHH
MArHMTHOIO MOJISI MATHUTA OT PACCTOSTHUS

Ipakmukym

3adanue. VI3yunrte 3aBUCUMOCTD BETUYMHBI MATHUTHOW MHTYKIIMM MAarHUTHOTO
NOoJIsI TMOCTOSSHHOIO MAarHWTa Ha €ro MpOAOJbHOM OCH CHUMMETPUU OT PaCCTOSHUS
MEXIY LIEHTPOM MAarHuTa U TOYKON U3MEPEHUM.

Obopyoosanue.  CmapthoH ¢  TPEAYCTAaHOBICHHBIM  MPOTPAMMHBIM
oOecrieueHUEM JJII W3MEPEHUS BETUYMHBI MArHUTHOTO TIOJS, IMIUHIAPUYECKHMA
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C MOMOIIBIO TaTYMKOB cMapT(oHa TPOBOAUTCS
NpsIMOE U3MEPEHUE BEJIUMYMHBI MArHUTHOW HMHIYKIMU MarHUTHOTO TIOJISI HAa OCH

OUIMHAPUYCCKOIO MarouTa B 3aBUCUMOCTH OT PAaCCTOAHHA A0 HETO.

3ansaTue 3. Had/01eHne MATHUTHOT 0 THCTEpPe3Uca

Ipaxkmukym

3aoanue. HaMmoraliTe HECKOJIBKO BHUTKOB  H30JIMPOBAHHOTO  MPOBOJA
Ha UWIMHJIPUYECKYIO YacTh Jianku ITatuBa. llomHecute Ttopen janku OJIM3KO

K IIOJTOXKCHHNIO JaTYNMKa MAarHuTHOI'O IT1OJIA MOOMIIBHOT'O TCJ'IC(l)OHa. Hoz[aﬁTe
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ANEKTPUYECKU TOK B TPOBOA. V3MephTe 3aBHCHMOCTH BETWYMHBI WHIYKITUU
MarHMTHOTO TOJISi HAa TOPIIE JANKH OT CHJIBI MPOTEKAIOMIer0 4Yepe3 MpPOBOJ TOKa.
st ATOrO  BHAYaje TOBBIMIANTE 3HAYEHWUS  CHJIBI  MPOTEKAIOIIETO TOKa
710 MAaKCUMAJTbHO BO3MOYKHOTO 3HAYCHHMS, a IOTOM ITOHWKANTE 10 HYJIECBOTO 3HAYCHUS.
3areM CMEHUTE TMOJIIPHOCTH TMOJKITIOYCHUS HMCTOYHHKA TOKAa M TIOBTOPHUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIONINN 3aBUCUMOCTh BEIMYUHBI MAarHUTHOW WHIYKIIHH
Ha TOPIIE JIATKU OT CHJIBI IIPOTEKAIOIIETO Yepe3 MPOBO/I TOKA.

Obopyoosanue.  CMapTdoH ¢  TPEAYyCTAHOBJICHHBIM  IPOrPaAaMMHBIM
oOecrieueHUEM JIJII W3MEPCHHSI BEJIMYMHBI MArHUTHOTO TIOJIS, INTaTHB C JIBYMS
JanKaMH, OJHA W3 KOTOPBIX JOJDKHA OBITh JKENE3HOW (WJIM JPYro KeJIe3HbIH
CEpJICYHUK), JTaOOPaTOPHBIM WMCTOYHHMK IUTAHUSA, OJHOXWIBHBIA H30JUPOBAHHBIN
IPOBOJI, BBIJICPKUBAIOIINNA MaKCUMaJbHBIH TOK J1a0OpPaTOpHOr0  HMCTOYHHUKA
TUTaHUS.

Kpamxkoe onucanue pewenus. Jlanka mratuBa oOMaTBHIBA€TCS HECKOJIBKUMHU
BUTKaMH TOJICTOTO HW30JIMPOBAHHOTO TMpoBojga. C TIOMOIIBIO J1a0OpaTOPHOTO
MCTOYHHKA TMUTAHUS Yepe3 MPOBOJI MPOIMyCKaeTcs AMeKTpuieckuii Tok. CHavana TOK
NPOMYCKAIOT B OJIHOM HANpAaBICHUHM C TIOCTETICHHBIM YBEIUYCHHEM CHIIBI TOKa
M e¢ TOCIHCAYIONIMM  YMCHBIIEHHWEM, IMOTOM  MPOLEAYpPYy  IOBTOPSIOT
JUI TIPOTUBOIIOJIOKHOTO HAmNpaBlIeHUsT Toka. [Ipm 3ToM wH3Mepsercss BeInMunHa
WHIYKIIMA MarHUTHOTO IIOJII Ha TOPIIC JIANKH IITaTHBa C TOMOIIBIO MOOWIBHOTO
tenedona. CTpOUTCS 3aBUCUMOCTD BETUYMHBI UHAYKIIUU MAarHUTHOTO TIOJISE OT CHJIBI
NPOTEKAIOMIETO Yepe3 MpoBoJl Toka. OOCyx)aaeTcst MONyYeHHbIH rpaduK U sSBICHUE

MAaroiuTHOI'O THCTCPC3UCaA.

3ansaTue 4. UzyyeHue padoThl 3JIeKTPOABUIaTE Il U JUHAMO-MAIIMHBI (4acThb 1)
Jexkyua «MEeKTPOABUTATEIb U dJIEKTporeHeparop». O0CykaaeTcss HCTOPHUS
M300peTEeHUs  DJICKTPOJBHUTATENII ¢  COBEPIICHCTBOBAHHMS €TI0  KOHCTPYKIIHH.
OnuceiBaeTCsl BHYTPEHHEE YCTPONCTBO AJICKTPOABUTATEN U 3JIEKTPOreHepaTopa.

Pazbupatorcs TeopeTuyueckue 3a/1auu 1o JaHHOU TeMe.

3ansitue 5. U3yueHnne padoTsl 3J1eKTPOABUTATEIA H THHAMO-MAIIUHBI (ACTH 2)
Ipakmukym
3aoanue. 1) TlpoBeauTe CEpUIO IKCIICPUMEHTOB M H3MEPHTE 3aBUCHMOCTD CHJIBI
TOKa, BbIpa0aThIBAEMOM T€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHUJIbI, IPUIIOKEHHOTO

K ero Baiy. 2) [IpoBeauTe cepuio SKCIIEPUMEHTOB M U3MEPHTE 3aBUCHUMOCTD BEJIMUHHBI
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HaIlpsSDKEHMsI, TOJAHHOIO Ha JJEKTPOABHUraTelb, OT 4YacTOThl €ro BpalleHUs
1 MEXaHWYECKOM Harpy3KkH €ro Baja.

Obopyoosanue. INEKTPUUYECKUH MOTOPYUK C PEIYKTOPOM, HAOOp TIpy30B,
peocTar, COeIMHUTEIbHBIE TPOBO/JIA, 1a0OPATOPHBIA UCTOYHUK MUTAHUS, MYJIBTUMETP
(ammepmeTp), CEKyHI0MED.

Kpamxoe onucanue pewenus. ITpoBOIATCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIbl TOKa, BbIpaOaThIBA€MOM TI'€HEPATOPOM, OT BEJIWYMHBI MOMEHTa CHJIBI,
OPWIOKEHHOr0 K €ro Baiy. [IpoBOOMTCS ONBIT MO HW3YyYEHHIO CBA3UM BEIWYUH
HaIpSDKEHUs, IOJAAHHOTO Ha JJEKTPOABUIAaTENb, OT 4YacCTOThl €ro BpAILCHHS
Y MEXaHUYECKOW Harpy3KH ero Baja.

Onucanue cxoocux pabom npakmuxyma: 1) MexayHaponHas oJuMIIHaIA
1o ’KkcrepuMenTanbHou pusuke 2018 r., 3a1aya «KMOTOPUHK C pElYKTOPOM», ITYHKThI
NeNe 1-4; 2) MexayHapoaHas oJIUMIIHaja MO dKCIepUMeHTaIbHOU pusuke 2022 T.,
3aada «DoHapby, MyHKTH NeNe 1-4,

3ansitue 6. M3yuyeHue 3aBHCMMOCTM TNepuoaa KojJeOaHUH  JIMHEHKH
HA HWJIMHIPHUYECKOI MOBEPXHOCTH OT PAINyCa ee¢ KPUBU3HbI

Ipaxkmuxym

3adanue. Onpenenure XapakTep 3aBUCUMOCTH Mepuoia KoieOaHuil JIMHENKH,
MOJIOKEHHOW Ha UWJIMHIAPUYECKYIO MOBEPXHOCTh, OT paAuyca KPUBH3HBI 3TOMN
OBEPXHOCTH.

Obopyoosanue. Habop MWIMHAPOB Pa3HOro paauyca (Hampumep, pa3IMdHbIe
UUINHAPUYECKUE COCYbI), INHEWKA, CEKYHAOMED.

Kpamkoe onucanue pewenus. IIpoBonuTcsi cepusi NOPSIMbIX H3MEPEHUN
3aBUCHMOCTH TIEpPHOJIa KOJICOaHUN JTUHEWKH, IOJOKCHHOW Ha IHJIWHIPHUYCCKYIO
IIOBEPXHOCTh, OT pajuyca KPUBU3HBI ATOM IMOBEPXHOCTH. VCHOJIB3YHOTCS METOBI

JIMHCAapU3aluu 1 Fpa(l)I/I‘-IeCKOFO dHaJIn3a SKCIICPUMCHTAJIBHBIX JdHHBIX.

3anstue 7. H3ydyeHHe 3aBHCHMOCTH AMIUIMTYAbI KOJe0aHUN TNPYKUHHOTO
MasiTHUKA OT BPEMEHHU

Ipaxkmukym

3aoanue. W3MepbTe 3aBUCUMOCTb AaMIUIUTYAbl 3aTyXaroUUMX KoJeOaHuiu
MPY>KUHHOTO MasiTHUKa OT BpeMeHH. [IpoBephTe rumore’y o0 3KCMOHEHIIMAIbHOM

XapakTepe MOJTyYeHHON 3aBUCUMOCTH.
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Obopyoosanue. llpyxxuHa oT TuHaAMOMeTpa ¢ npeaeiaoMm uaMmepenuit 1 H, rpys
maccoit 150 r, cekynaomep, IITaTUB C JIAKOW U My TOM, IMHEHKA.

Kpamkoe onucanue pewenus. ITIpoBOIUTCS OSKCHEPUMEHT MO MPSIMOMY
W3MEPEHHUIO 3aBHCHUMOCTH AaMIUTATYIbl 3aTyXaloUIuX KoJeOaHWi MPYKUHHOTO
MasTHUKa OT BpemeHH. Crpoutrcss TpapuK HUCCICAOBAHHOW  3aBHUCHMOCTH

B JIMHCAPpHU30BaAHHOM BHUC.

3ansaTue 8. U3MepeHne akTHBHOIO M PEAKTHBHOIO CONMPOTUBJIEHU KATY KU
HHAYKTHBHOCTH

Ilpakmukym

3aoanue. Cobepute 3IEKTPUUYECKYIO LIEMb U3 MOCIEA0BATENbHO COSIUHEHHbIX
pe3ucTopa M KaTylIKM WHIAYKTUBHOCTU. IIpoBenure wusMmepeHune 3aBUCUMOCTH
HaIIpsDKEHUs Ha PE3UCTOPE OT YAaCTOThI I10JIaBA€MOr0 Ha J3TY LENb HaIpsKEHUS.
IIo mony4eHHBIM NAaHHBIM OIPEIEIIUTE AKTUBHOE CONPOTHUBJICHUE M PEAKTUBHOE
COIIPOTUBJICHUE KAaTYyIIKU UHAYKTUBHOCTU. PaccunTanite MHIYKTUBHOCTD KATYIIKHU.

Obopyoosanue. KaTymika HHIYKTUBHOCTH, PE3UCTOP C CONPOTHBIICHUEM,
OJIM3KUM K aKTUBHOMY CONPOTHUBIICHHIO KATYIIKH UHIYKTUBHOCTH, COEAMHUTEIbHbBIE
IpOBOJIa, TEHEPATOP HU3KOW YacTOThI, OCHMIIIOrpad MM BOIBTMETP NMEPEMEHHOIO
HaIIPSKEHHUS.

Kpamkoe  onucanue  pewenus. CobOupaercs  dJEKTpUUYeCKas  LENb
U3 IIOCJIENOBATEIIBHO COCJUHEHHBIX pE3UCTOpPA M KAaTYIIKM MHIYKTUBHOCTH.
Ha o1y wnens mnopaerca mnepemMeHHoe HanpspbkeHue. IIpoBopures usmepenue
3aBUCUMOCTH HAIPSDKEHUS Ha pPE3UCTOpe OT YacTOThl II0JAaBaeMOIr0 Ha IElb
HalpsDKeHUs  (aMIUIMTyJa  HANpsDKEHUss Ha  BCEM  LENH  MOCTOSIHHA).
[lo Hu3KOuacTOTHON oOOsacT Tpaduka OMpENeNseTcs aKTUBHOE COINPOTUBIICHHE
KATYLIKW UHAYKTUBHOCTH, 110 BBICOKOYAaCTOTHON YaCTH OIIPEAEIISIETCS HUHAYKTUBHOCTD

KaTYILIKH.

3ansaTue 9. 3Byk. Ocumwiorpamma 3pyka. CekTp 3ByKa

Jlekyua «BBeneHre B SKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOAATCS OCHOBHBIE
MOHATUA aKycTUKH. OOcCyXJgaeTcs MeXaHUKa paclpoCTPaHEHUsI aKyCTHUYECKUX
KoneOanuil. BBoauTcs moHsATHE TOHA W 00epToHA. OOCYXKIAIOTCS METOJbI
HCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3aoanue. IlpoBenure cepri0 SKCHEPUMEHTOB IO 3alUCH  OCLHIIOrPAMM
U CIEKTPOB TJACHBIX 3BYKOB OJHOW 4YacToTbl. ONMUIIMTE OCHOBHBIE OTIMYHUSA
B OCLIIJIJIOTpamMMax JiJIsl pa3HbIX IJIacHbIX 3ByKOB. OTBEThTE HA BOIPOC, JOCTATOYHO
JIM 111 OTUCAHUS KaKOT0-JIN0O0 3ByYaHUsl OJTHOM JIUIIb CIIEKTPOTPaMMBbl?

Obopyoosanue. IlepcoOHAIBHBIA KOMIBIOTEP C MUKPO(POHOM MU cMapT(oH
C IIPElyCTAHOBJIEHHBIM MMPOTrPaMMHBIM 00€CIIEYEHUEM.

Kpamkoe onucanue pewenus. IlpoBoguTcsi  cepus  IKCIIEPUMEHTOB
[0 TMOJYYEHHUIO OCIMJUIOTpAaMM UM CIEKTPOB TJIACHBIX 3BYKOB OJIHOM YacTOTHI.
[IpoBoauTCS CpaBHUTENBHBIA U KAUECTBEHHBIN aHATIN3 OCHUIIOTPAMM U CIIEKTPOB.

Onucanue cxodicell pabomel npaxmuxyma. MexnyHapoaHas —OJMMIHAAA
no skcnepumeHTanbHol ¢uszuke 2017 r., 3amaya «AKYCTHUECKHE PE30HATOPHI»,

gacth Ne 1.

3ansaTue 10. Crosiune MexaHM4YeCKHe BOJIHBI

Jekuyua «Ctosiune MexaHUueckue BOJHBDY. OOCYKIaeTcsi MEXaHUKa CTOSUYMX
BOJIH B OJHOMEpPHOW cpejae. PaccmaTpuBaroTcss mpuMepbl pa3iWyHBIX TPaHUYHBIX
YCJIOBUH.

Ipakmukym

3aoanue. Tlonylite B mpoOMpPKY Tak, 4TOOBI OHA Hadaja 3By4aTh. l[IpoBemute
U3MEpEHNE 3aBUCUMOCTH YaCTOTHl OCHOBHOTO TOHA U MIEPBOT0 0OEPTOHA BO3YIIHOTO
cToyiba B MPOOUPKE OT BBICOTHI ATOTO cTOi0a. JIJIsT M3MEHEHHUS JJIMHBI BO3AYIIHOTO
cTon0a 3amoyHANTe MPOoOUpKyY Bogol. Onmpeaenure CKOpoCTh 3ByKa B BO3YXE.

Obopyoosanue: [lepcoOHaNBHBIN KOMITBIOTEP ¢ MUKPOPOHOM MU cMapT(oH
C MPeyCTaHOBIEHHBIM MPOTPAMMHBIM OOecTieueHneM, MpooupKa, BoJIa, THHEHKA.

Kpamkoe onucanue pewenus. IlpoBoguTcsi  cepus  IKCIEPUMEHTOB
M0 W3MEPEHUIO0 aKyCTHYECKOTO CIIeKTpa 3By4YaHUS MPOOMPKH, BO3HHUKAIOIIETO
Mpu BAYBaHWHM B Hee Bo3ayxa. CTpouTcs JTMHEAPU30BaHHBIN TpadUK 3aBHCHMOCTU
9acTOThl OCHOBHOTO TOHAa W TIEPBOrO OOEpPTOHA OT BBICOTHI  BO3AYIIHOTO
ctonba B mpobupke. [lo moNy4eHHBIM JaHHBIM OIPEACNACTCS CKOPOCTh 3BYKa
B BO3JIyXE.

Onucanue cxodxceii pabomsl npakmuxyma: MexayHapoaHas OJUMIIHAAA
mo skcrepuMeHTanbHoM ¢Gu3uke 2017 r., 3amada «AKYCTUYECKHE PE30HATOPHI»,

qacTh No 2.
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3ansaTue 11. U3mepenne nokasareJisi NpeJoOMJIEHUS CTEKJIA

Ilpakmuxym Ne 1

3aoanue. Onpenenure MoKa3aTeab NPEIOMIICHUS CTEKJITHHOM IJIACTUHBI.

Obopyoosanue. IlpenMeTHOe CTEKIO, MWUIMMETPOBKA, JIa3epHasl YyKa3Ka,
JIMHEWKH, ITATUBHI C JTaKOW U MYy(TOI.

Kpamkoe onucanue pewenus. IlpoBoguTcsi  cepusi  SKCHEPUMEHTOB
M0 M3YYEHUIO MEepEeHaIpaBIeHHs JIyya CBETa, MaJIalollero Ha OOKOBYIO MOBEPXHOCTh
IOPEIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BbIOpAaHHOrO yria najeHus. Beruucisercs
noka3aresb MPeIOMJICHHs] MaTepHalla MIaCTUHBI.

Onucanue cxodxcei pabomel npaxmuxyma: MexayHapoJlHas OJUMIIUaga
no skcnepuMeHTanbHOM (usuke 2021 1., 3amaya «OTpaxkeHue, MNpPeTOMIICHUE
U TIPOITyCKaHuey», MyHKT Ne 4.

Ilpakmuxym Ne 2

3adanue. Onpenenure ¢ MAaKCUMalIbHON TOYHOCTBIO TTOKA3aTeNb MPEIOMIICHHUS
MaTepuana mpu3Mbl.

Obopyoosanue. Ilpu3ma, nazepHas ykaska, TPaHCIIOPTUP, IITATHUBBI.

Kpamkoe onucanue pewenus. IIpoBoguTCs  ONBIT TI0  W3MEPEHUIO
MUHUMAJIBbHOTO YIJIa OTKJIOHEHMS JIA3€PHOIO Jy4ya TPEyTrOJbHOW pPaBHOCTOPOHHEH
npusmoil. Ilo mosydyeHHOMY 3HAQYEHHIO YIVIa PAaCCUMTHIBACTCS  IIOKa3aTelb

IPEJIOMIIEHHUS] TIPU3MBI.

3ansiTue 12. Ilo1Hoe BHYyTpeHHee OTPaKeHue

Jexkuyuna «Ilpumenenne »d>¢¢deKTa TOIHOTO  BHYTPEHHETO  OTPAKEHUS
B mMepeHusx». OOcyxnaercs 3PGEeKT TMOJIHOrO0 BHYTPEHHETO OTpPaKCHUS.
OnuceiBaloTCA TpHUEMBl TO HKCIOJIB30BaHUIO A3TOro 3(dekra mnpu NPOBEICHUU
ONTUYECKUX U3MEPEHUM.

Ilpakmukym

3aoanue. OnipenenuTe NoKa3aTesb IPEJIOMIICHHUS] MaTeprala MPU3MBbl.

Obopyoosanue. CTEKIsTHHAS PU3Ma, JIa3epHAs yYKa3Ka, TUHEHKa.

Kpamxoe onucanue pewenus. TlpoBogutcs ombIT 1o HabmoneHu0 3¢ dekra
MOJIHOTO BHYTPEHHErO0 OTPaKEHHSI CBETA, KOTOPBIM PACIPOCTPAHSETCA B IMPHU3ME.
WsmepsaroTcss mapameTpbl, TpU KOTOPHIX nocTturaercsa dddexr. Breramcnsercs
MOKa3aTesb MPEJIOMIICHUSI MaTepralia MPU3Mbl.

Onucanue cxodxceu pabomel npaxmuxyma: MexayHapoaHas OJIMMIIMAJIA

1o ’KcrepuMenTanbHor ¢pusuke 2021 1., 3amaya «Jlucmepcus», myHkT Ne 1 [16].
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3anatune 13. IlpoBepka ¢opmyabl TOHKOH JIMH3BI C MOMOIIBI0O MeTOdA
napajjiaKca, IpUMeHEeHHOr0 /ISl onpe/ieIeHUs M0JI0KeHUs1 M300paKeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PaCCTOSTHUE
coOuparonieit JTUH3HI.

Obopyoosanue. CoOuparoiias TuH3a, ONTHYECKas CKambs (JIMOO MepHas JIeHTa
U KperyIeHUe JUIs JIMH3bI), JBE UIJIbI OT IIIpPHIIA (CO CTOYEHHBIM OCTPUEM ), IJIACTHIINH,
TOUYEYHBIM HCTOYHMK CBETA.

Kpamkoe onucanue pewenus. OOcyxnaercs W JAeMOHCTpUpyeTcs 3(dekt
napajiakca. M3yudeHHbIl 3¢ (dekT ucnonb3yercs s ONpeneseHus MOJI0KEHUs
N300pa)KeHUsI UCTOYHMKA CBETa C MaJiOM CBETHMMOCTBIO, MOJYYEHHOTO C MOMOIIbIO
coOuparomieit JauH3bl. [l0 HECKOJIBKUM ONBITaM pacCUUThIBaeTCs (HOKycHOE

PacCTOAHUC JINH3LI.

3ansaTue 14. U3mepenue (pOKyCHOr0 pacCTOSTHUA paccenBaloulei JMH3bI

Ipaxkmuxym

3adanue. Onpenenute ¢ MaKCUMaJIbHONW TOYHOCTHIO (POKYCHOE PACCTOSTHUE
paccenBarolle JINH3BL.

Obopyoosanue. PaccewBaromas JuH3a, COOHWparoIias JWH3a, ONTHYECKas
CKaMbsl (TMOO MepHasi JIeHTa U KPEIUICHHs MJis JIMH3), JUCT KapTOHA, HOKHHUIIBI,
TOYEUHBI UCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6Cy)aaoTcsa nmpueMbl U3MepeHus (OoKyCHOro
paccTrosiHAsl ~ pacceuBaromied  JUH3bL.  [IpoBOAMTCS  ONBIT 1O  MOJTYYEHUIO
JEHCTBUTEIBHOTO N300paKEHHS B PACCEUBAIOIIECH JIMH3E ITyTEM CO3/IaHUS C TIOMOIIIBIO
coOuparonieil JUH3BI MHHMOTO HCTOYHHMKA JUISS  PACCEHBAIONIEH  JIMH3BI.
Taxxe TPOBOAUTCS OMBIT MO HAOIIONCHUIO PACXOMSINETOCS CBETOBOTO ITydKa,
00pa30BaHHOTO CBETOM, HW3JIYYCHHBIM TOYECYHBIM WCTOYHUKOM U MPOIIEIIIAM
4yepe3 paccerBaOIyIO JIMH3Y, Ha KOTOpylo HakjieeHa nuadparma. [lo pesympraTtam
MOJIYYEHHBIX SKCIEPUMEHTOB PACCUUTHIBAECTCS OINTHUYECKAas CHJIa pacceuBarolen
JIUH3BI.

Onucanue cxooiceti pabomwi npaxmuxyma: [8], rmaBa Ne 5, mabopaTtopHas
pabota Ne 12.
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3anusaTue 15. Onpenesienne AJMHBI BOJIHBI JIA3€PHOr0 U3JIYYeHHUS ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpuaymailiTe -HKCIEPUMEHTAIBHYIO YCTAHOBKY, IO3BOJISIIOIIYIO
HaOMoAaTh HMHTEPPEPEHIIMOHHYI0 KAPTUHY OT CBETOBOI'O M3JIY4YEHHs Ja3zepa.
Onpenenute MIMHY BOJHBI U3TYyYEHHUS JIA3€PHON YKa3KH.

Obopyoosanue. JlazepHas ykazka, HUTKa, (oJibra, OyJiaBKu, SKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByms CBS3aHHBIMM HUTKOM OyllaBKaMu
MIPOKAJIBIBAIOTCS JIBA OJIM3KOPACIIOIOKEHHBIX OTBEPCTHSI B aJFOMUHUEBOM MUIIEBON
donbre. IlomydeHHbIE OTBEPCTHS OCBEIIAIOTCS Ja3€pHBIM MydykoM. B mpormeaiem
cBeTe HaOIoaaeTest MHTepdepeHIIMOHHAst KapTuHa. 110 pacCTOSIHUIO MEX 1y MOJI0caMu
UHTEPGEPEHIIMOHHOW KapTUHBI W PACCTOSHHUIO MEXKIY OTBEPCTUSIMU B (hOJIbIe
pacCUMTHIBAETCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxoxceu  pabomsl  NPAKMUKymMa:  3aKIIOYUTENBHBIA  ATam

BCEPOCCUUCKOM OTMMITHAABI MKOJLHUKOB 10 (hu3uke 2000 r., 11 kmace, 3agagya Ne 1.

3ansaTue 16. U3yueHue cneKkTpa cBeTa Pa3jMYHBIX MCTOYHUKOB € TMOMOIIbLIO
A paKUMOHHON pelIeTKH

Ipaxkmuxym

3aodanue. llpuaymaiite, coOepuTe U OMUIINTE SKCTIEPUMEHTAIBHYIO YCTaHOBKY,
TIO3BOJISIFOIILYIO TIOJTYYUTh ONITHUECKUI CIIEKTP M3ITyYeHHUs CBETa PA3IMYHbIX HCTOYHUKOB.
[IpoBenuTe Mccien0BaHUE CIIEKTPOB MPEIOKEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. JlndpakiimoHHas perieTka, GoHaph C JIAMIION HaKaJlWBaHUS,
CBETOMOAHBIN OHAPD, TA30pa3psIAHAS JaMIIOUKa, SKpaH, nuadparma, MepHas JICHTa.

Kpamkoe onucanue pewenus. IlpoBoguTcss  cepus  IKCIIEPUMEHTOB
M0 HaOMIOACHUIO ONTUYECKUX CIEKTPOB H3IYYCHHUS HCTOYHHMKOB CBETa pa3HOMU
npupoasl. [IpoBoauTCS CpaBHUTENBHBINA U KOTHMYECTBEHHBIN aHATIN3 STUX CTIEKTPOB.

Onucanue cxodceil pabomel npaxmuxyma: MeXIyHapogHas OJMMITHAJIA

o sKkcrnepuMenTanbHoi ¢pusmuke 2018 r., 3amaga «CnexTpy.

3ansaTue 17. UccienoBanue 3aBUCHMOCTH HHTEHCHBHOCTH CBeYE€HHUS CBETOAHOAA
0T CWJIBI MIPOTEKAOIIEr0 Yepe3 Hero ToKa

Ipaxkmukym

3aoanue. VI3MepbTe 3aBUCUMOCTh WHTEHCHBHOCTH CBEUYEHHSI CBETOAMOJ]A
OT CHWJIbl TPOTEKAIOMIEr0 4epe3 Hero Toka. Omnpeaenure xapakTep H3MEpPEHHOU

3aBUCHUMOCTH.
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Obopyoosanue. Ceroguona, mokcMeTp (Wi cMapToH ¢ JATYUKOM
OCBEIIEHHOCTH), JTa00opaTopHbIN ONOK muTaHus (win ABe Oartapeiiku AA, peoctaT
1 MYJBTUMETp), COCTUHUTEIHHBIC MIPOBOJIA.

Kpamxoe onucanue pewenus. IIpoBOIMTCS OJKCHEPUMEHT IO MPSIMOMY
U3MEPCHUIO 3aBUCHMOCTH HMHTCHCHUBHOCTH W3JIYUCHHUS CBETOIMOAA OT CHUIBI
ImpoTeKarolero depe3 Hero Toka. CTpouTcs rpaduK TOTyUYEHHOW 3aBHUCHMOCTH.
OnpenensieTcs XapakTep 3aBUCUMOCTH.

3ansatue 18. HaGawaenue wu3dupatesbHOCTH BHYTpPeHHero ¢orodrddexra
K JIJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. YCTaHOBUTE JIBa CBETOIMOAA IPYT HAIIPOTUB Jipyra. M3yuuTte sBieHue
BO3HMKHOBEHHUsI (POTOTOKa B oOCBemaeMoMm cBeroauonae. Jlis 3Toro wu3MepbTe
3aBUCUMOCTh CHJIBI (DOTOTOKA OT HAIPSDHKEHHS] Ha CBETOJMOJIE, BBITIOJHSIONIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE OMNBIT, MPUMEHSsE B KadeCTBE HMCTOYHMKOB CBETa
CBETOAMO/bI, NAIOIINE CBET C pa3HbIMU JUIMHAMU BOJH. Omnpenenure yciaoBHS,
IIPU KOTOPBIX B OCBEIIAEMOM CBETOJINO/I€ BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapsl CBETOAMOJOB Pa3HBIX I[BETOB (KpacHbIC, 3€JICHbIC
U CUHUE), OJIOK TUTaHUSI CBETOAMO/1a-OCBETUTEINSI, MYJIBTUMETD.

Kpamkoe onucanue pewenus. JIBa cBeTOAMOAA yCTaHABIMBAKOTCS HAIPOTUB
apyr apyra. Yepe3 OAuH CBETOAMOJ MPOIYCKAETCS TOK OT HCTOYHHMKA IMHTAHUS.
N3yyaercs  siBIeHHWE BO3HUKHOBEHHUS (OTOTOKA BO BTOPOM  CBETOAMO/IEC.
OO6napyxuBaercs, 4To (OTOTOK BO BTOPOM CBETOJIUOAEC BO3HHUKAET TOJIBKO
IIPA OCBEIIEHUH €T0 CBETOIMOJOM C JJIMHOW BOJIHBI, MEHBIIECH WA PABHOW IJIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEIIAEMbBIA CBETOIUO/I.

Onucanue cxodceil pabomel npaxmuxyma: MeXIyHapoaHas OJUMITHAJIA
o skcriepuMenTanbHor pusuke 2020 r., 3agaga «Onromapay [17].
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOYHOI
JNESITEJIbHOCTHU «OCHOBBI ®M3UYECKOI'O DKCIIEPUMEHTA
(PM3UKO-MATEMATHYECKUI IPO®UIb)»

JIMUHOCTHBIE PE3YJIBTATDBI

B cghepe epaswcoanckoeo eocnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX T'PAXKITAHCKOTO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHOM OpraHu3aIliy;

YMEHHE B3aUMOJICHCTBOBATh C COLUUAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU
¢ uX QYHKIUSIMU U Ha3HAYCHUEM.

B c@hepe nampuomuueckozo socnumanus:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW MJACHTUYHOCTH, MATPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 007aCTH (DU3UKHU U TEXHUKH.

B cghepe oyxosno-upascmeennoco éocnumanus:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHMWBATh  CUTyallMl0 U NPUHAMATh  OCO3HAHHbBIE
pEelIeHNs, OPHUEHTUPYACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH,
B TOM YHCJIE B AEATEIbHOCTH YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYMBOTO OYAYIIETroO.

B cghepe scmemuueckozo eocnumanus:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAs 3CTETUKY HAy4YHOrO TBOPYECTBA,
npucymero Gpu3n4ecKoi HayKe.

B cgpepe mpyoosoco eocnumanus:

UHTEpeC K  pasnuyHbiM  cdepam  mpodeccCHOHATBHOW  NIEeATeIBbHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (U3HKON M TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaytieit nmpodeccun u peann30BbIBaTH COOCTBEHHBIC KU3HECHHBIE TUIAHBI;

TOTOBHOCTH M CIIOCOOHOCTH K OOpa3oBaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(bu3UKY HA TIPOTSKEHUU BCEU JKU3HH.

B cgepe sxonocuueckoco 6ocnumanus:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, OCO3HaHHE TI00aIbHOTO
XapakKTepa SKOJOTUUECKUX MpoOIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBUI B OKPYXKAKOIIEH CpeJie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHue ONbITa AEATEIBbHOCTH IKOJIOTMYECKON HAIPABIEHHOCTH HA OCHOBE

MMEIOIMNXCS 3HAHUM 110 (PU3HKeE.
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B cghepe yennocmu nayunoco nosnanusi:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTH HAYYHOW JEeSATENbHOCTH, TOTOBHOCTH B IpOIIECCe
U3y4YeHHUs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO U HCCIEIOBATENIbCKYIO JI€ATEIbHOCTh

HHIWBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATbI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE yUyeOHbIE JeCTBUSA:

ba3oBble Jornyeckue 1eMCTBHA:

CaMOCTOSITEIbHO dbopmMyITUpoBaTh u aKTyaJIN3UpOBaTh npo0iemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeysiTh 1LEJH JACATECIBbHOCTH, 3aJaBaTh IMAapaMEeTPbl W KPUTEPUU HX
JIOCTHKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCCMaTPUBAEMbIX (DU3UIECKHUX
SIBIICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHaIN3a UMEIOIITUXCS
MaTepHabHBIX U HEMaTEPUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OIIEHUBATh PUCKU MOCJICACTBUM AEATEIBbHOCTH,

KOOPJIMHUPOBATH M BBITIOJIHATH Pa0OTY B YCIOBUSX PEATHHOTO, BUPTYAIHHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIUICHHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciaenoBaTe/bCKHe JeHCTBUA:

BJIQ/ICTh HAYYHOW TEPMHMHOJIOTHUEH, KIIOYEBHIMU TOHATUSIMH WU METOJAMH
buznuecKoi HAyKU;

BJIQ/ICTh HABBIKAMU y4eOHO-HCCIEAOBATEIIBCKOM M MPOCKTHOW JESITEIbHOCTH
B o0nacTu (hU3MKH, CTIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY ITOUCKY
METOJIOB pemIeHUs 3a1ad (U3UYECKOTO COJCpKaHUS, MPUMEHEHHUIO Pa3TuIHBIX
METOJIOB MTO3HAHUS,

BJIQJICTh BHUAAMH  JIEATCTLHOCTH IO TIONyYEHHWIO  HOBOTO  3HAHUA,
€ro HMHTEpIpETaIy, MPeoOpa30BaHUI0 W TPUMEHEHHIO B PAa3IUYHBIX YYCOHBIX
CUTyalusiX, B TOM YHCJIE MPU CO3aHUU YUEOHBIX TPOCKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIC CBSI3W M aKTyalH3WpOBaTh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ PEIICHMsI, HAXOIUTh apTyYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX

YTBEPKACHUM, 3a/1aBaTh MAPAMETPHI U KPUTEPUU PELICHUS,
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aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ PEIICHHS 3aJaud  pe3yibTaThl,
KPUTUYECKH OLIEHHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOU
JEeSATENbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUs 10 (U3MKE B NPAKTUYECKYIO 0OJIacTh
KU3HEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTAaTh HOBbIE UJIEH, MIPEIJIaraTh OpUrMHAIbHBIE TOIXO/IbI U PEIICHUS;

CTaBUTH HpO6H€MBI " 3a1a4i, JOITYCKAOIIUC AJIbTCPHATUBHBIC PCUICHUA.

Pab6ora ¢ nnpopmanmeii:

BJIQJICTh HABBIKAMM IOJYYCHHUS WHGOpPMAIMK (HU3UYIECKOTO  COJCPIKAHHMS
U3 HCTOYHHKOB Pa3HbIX THIIOB, CAMOCTOSITCIIBHO OCYIIECTBIATH ITOUCK, aHaJu3,
CUCTEMATH3allMI0 M HMHTEPIPETAIMI0 HHPOPMAIIMK Pa3IMYHBIX BHJIOB W (HOpM
IpeICTaBIICHUS;

OILIEHUBATH JIOCTOBEPHOCTH WH(POPMAIINH;

UCTIONBh30BaTh  CpeACTBA  WHQPOPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJIOTUHA B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpPTaHW3AI[MOHHBIX
3a/1a9 ¢ COOJIO/ICHHEM TPeOOBaHUN IPrOHOMUKH, TEXHUKH O0€30MaCHOCTH, TUTHCHBI,
pecypcocOepeKeHHs, IMPaBOBBIX W JTUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0€30IMacHOCTH;

CO3/1aBaTh TEKCTHI PUZNICCKOTO COJICPIKAHUS B PA3IMIHBIX (hopMaTax C y4eTOM
Ha3HaueHWs MHGOPMAIMKM U IEJEBOM ayIWTOPHH, BHIOWpas ONTUMAIbHYI0 (OpMy

IMpCACTABICHNA U BU3yaJIN3allUU.

KoMMyHMKaTHUBHBIC YHMBepCaibHble y4eOHbIC ACHCTBUMA:

OCYIIECTBIISITH OOIIIEHUE BO BHEYPOUHOU NIESITEIEHOCTH;

pacmo3HaBaTh MPEANOCHUTKN KOH(DIUKTHBIX CUTYAIIUH ¥ CMATYaTh KOH(JINKTHI,

PA3BCPHYTO U JIOTHUYHO H3JIaraTb CBOIO TOYKY 3PCHHUS C HMCIIOJIb30BAHHUCM
SA3BIKOBBIX CPCACTB,

IIOHUMATb U HUCII0Jb30BaTh IPCUMYILICCTBA KOMaHI[HOﬁ n PIHI[HBHI[yElJ'II:HOfI
paboThI;

BBIOMpPATh TEMATHUKY U METOJIbl COBMECTHBIX JNEUCTBUN C yd4eTOM OOIIUX

HHTCPCCOB U BO3MOKHOCTEH KaXXa0ro 4jicHa KOJIJICKTHUBA,
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NIPUHUMATh LeJIU COBMECTHOM JICSITEIbHOCTH, OPraHU30BbIBATH
U KOOPAMHUPOBATH JEHUCTBUS IO €€ JOCTHKEHHUIO: COCTaBJATh IUIAH JECUCTBUU,
pacrpenensTh poJiM C YY4eTOM MHEHUM Y4YaCTHHKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJAJa M KaKJOT0 YYaCTHHUKA KOMaH/bl B OOUTUI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpejiaraT HOBBIE MPOEKThI, OLEHUBATh HJAEM C TMO3ULIHWU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYNUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B  PA3JIMYHBIX

CUTyalluigX, MPOABJIATE TBOPUCCTBO U B006pa}K€HI/I€, OBITH HWHHUIIMATHUBHBIM.

PeryiasiTuBHble YHUBepcaJibHbIEe y4eOHbIe JeiiCTBHSI:

Camoopranusanus:

CaMOCTOSITETTFHO OCYIIECTBIISITh TMO3HABATEIHHYIO JESATEIEHOCTh B 00JIacTH
(U3WKH, BBISIBIATH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJTFHO COCTABIIATH TUIAH PEIICHUS pACUCTHBIX M KaYEeCTBCHHBIX 3a]1a4,
IUTaH BBITIOJTHEHUS TPAKTHYECKOH pPabOThl € YYETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH ¥ MPEAIOYTCHHUIA;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacimupsITh paMKd Y4eOHOTO TMpeaMeTa Ha OCHOBE JHUYHBIX MPEAIOUYTCHHIA,

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, Opatb Ha ceOs
OTBETCTBEHHOCTh 3a peleHue;

OILICHUBATh MPHUOOPETCHHBIH OIIBIT;

croco0CcTBOBATH (POPMHUPOBAHUIO U TIPOSBICHUIO SPYIULIUUA B 00JIACTH (PUBHKH,

MTOCTOSIHHO MOBBIIIATH CBOl 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOIIMOHAJIbLHbI HHTEJLJICKT:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIENSM;

BJIQ/ICTh HABBIKAMU TIO3HABATEIHLHOUN pe(IeKCHU KaKk OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA M MBICIUTEIBHBIX NMPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

HCIIOIB30BaTh MpUEMbl pedIeKCUU JJIsi OLEHKH CUTyallid, BhIOOpa BEPHOTO
peLICHUS;

yMEThb OLEHMBAaThb PHUCKM W CBOECBPEMEHHO NPUHHUMATh  PELICHHS
10 UX CHUKECHUIO;
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IIPUHAMATh MOTHBBI W apryMEHTBl JPYTMX IIPH aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

MPUHUMATh ce0sl, MOHMMAasi CBOM HEJIOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHBBI M aApPryMEHTBl JPYIMX IpPH AaHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

OpU3HABATh CBOE IIPABO U MPABO JIPYTUX HA OLIMOKHU.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 knacca o6y4aromuiicss HAy4UTCS:

MOHUMATh 3HAYCHUE OIMHCATEIIBLHON, CHUCTEMATU3UPYIOIIEH, OOBSICHUTEILHOMN
U TMPOTHOCTHYECKON (PYHKIMK (HU3UUECKON TEOpPUH — MEXaHUKU, MOJICKYJSIPHOM
bU3MKM W TEPMOJAMHAMHUKH, pOJIb (PuU3NUEecKo Teopuun B (HOPMUPOBAHUH
npeaAcTaBiIeHUN 0 GU3NYECKON KapTUHE MUPA;

pa3uyaTh YCJIOBHUS TMPUMEHUMOCTH M3YyYEHHBIX MOjened (U3NYECKUX Tell
U TIPOIIECCOB (SIBJICHUIA);

paznuyath ycioBuUs (TpaHUIbl, OOJACTH) NPUMEHUMOCTH H3YYEHHBIX
¢u3nUecKrX 3aKOHOB, MOHUMATh BCEOOUIUN XapakTep (yHIaMEHTaIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh U OOBACHATH MEXaHWYECKHE, TEIUIOBbIE, DJIEKTPUUYECKUE
IPOIIECChl W SIBICHHS, HWCIIOJIb3Ys OCHOBHBIC TIOJIOKEHMSI W 3aKOHBI MEXaHHKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU, MOJEKYJSIPHONW (DU3UKH U TEpPMOJIUHAMUKH,
ANEKTPOINHAMUKH;

aHANMM3UPOBATh M OOBACHATH (U3UUECKUE SBICHUS, HCIOIB3YS OCHOBHBIC
MOJIOKEHUS ¥ (PU3UUECKUE 3aKOHBI;

OMHCHIBATh (DU3UYECKHE MPOLECCHl W SBIICHUSA, HCIIONB3Ys HEOOXOIUMBIC
BEJINYUHBI;

OOBSCHATh OCOOCHHOCTH TPOTEKAHHUS W3yYaeMbIX (PU3NYECKUX SBICHUM;

IPOBOANTH MCCJIEIOBAHKME 3aBUCHUMOCTU OJTHON (DU3UYECKON BETMYMHBI
OT JIpyrodl C UCIOJb30BAHUEM IMPSAMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (DHUKCHUPOBATh PE3YNbTATHl MOTYYECHHON 3aBUCUMOCTH (HHU3MIECKUX
BEJTMYHH B BHJIC TPA(QHUKOB ¢ y4eTOM aOCOIIOTHBIX MOTPENTHOCTEH N3MEPEHUM, JeTaTh
BBIBOJIbI 11O PE3YJIbTaTaM UCCJIEA0BAHUS;

MIPOBOJINTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYUH, TPU 3TOM BHIOUPATH
ONTUMAJbHBII METOJ] HM3MEpPEHHMs, OIEHHUBATh aOCONIOTHBIE U OTHOCHUTEIIbHBIC

IMOI'PCIIHOCTH IIPAMBIX 1 KOCBCHHBIX HSMepeHHﬁ;
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MPOBOJUTH OMNBITHI O TMPOBEPKE MPETOKEHHONW THUIOTE3bl: IJIAHUPOBAThH
AKCIIEPUMEHT, COOUpAThb  AKCHEPUMEHTAIBHYIO  YCTAaHOBKY, aHAJIU3UpPOBATh
MOJIYYE€HHbIE PE3YJIbTAThI U JIeJaTh BEIBOJ O CTaTyCe MPEAT0KEHHON TUIOTE3bL;

coOJIro1aTh TMpaBUiia OE30MaCHOT0 TpyJa MPU MPOBEIACHUU HCCIICIOBAHUIMA
B paMKax  MpakTUKymMa ¥  y4eOHO-HCCIEOBATENbCKON  NI€ATEIBbHOCTH
C MCMOJIb30BaHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a0OPATOPHOrO 000PYAOBAHMS;

pelaTh pacueTHbIC 3a7a4M C SBHO 3aJJaHHOM M HESIBHO 3aJIaHHOM (pu3znueckoit
MOJIENIbIO: HAa OCHOBAaHUM aHal3a YCJIOBUS OOOCHOBBIBaTh BBIOOpP (U3HUECKOU
MOJICIM, OTBEUalolel TpeOoBaHUSM 3a7a4d, NPUMEHSATh (POPMYJBI, 3aKOHBI,
3aKOHOMEPHOCTH ¥ TIOCTYJAThl (U3NYECKUX TEOPHA TIPU  HCIOJIB30BAHUU
MaTeMaTUYeCKUX METOJOB pEIICHHs 3ajJad, MPOBOJUTH pacueThl Ha OCHOBAHUHU
UMEIOIINXCSl JIaHHBIX, aHAIM3UPOBATH PE3yJIbTaThl M KOPPEKTUPOBATH METOIBI
PEIIEHUs C YYETOM IMOJIYICHHBIX Pe3yIbTaTOB;

peliaTh Ka4eCTBEHHBIC 3a/ladyM, TpeOyrmue MPUMEHEHHUS 3HAHUA U3 Pa3HBIX
pa3fenoB Kypca (HU3WKM, a TaKkKe HWHTETpAllMd 3HAHWA W3 JAPYTUX TPEAMETOB
€CTEeCTBEHHO-HAYYHOT0 IMKJIA: BBICTPAWBATh JIOTHYECKYIO IIETIOYKY pacCy>KIEeHUMN
C OIOPOM Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JIs1 OOBSICHEHUS OCHOBHBIX NMPUHIIUIIOB
paboThl U3MEPUTENBHBIX PUOOPOB;

aHANMM3UPOBATh U OIICHUBATH TMOCIEJCTBUSA OBITOBOM M MPOU3BOACTBEHHOM
JESTENHHOCTH 4YEJIOBEKAa, CBA3AHHOW C (PU3MYECKUMH TMPOIECCaMU, C TMO3UIUN
HKOJIOTHYECKOM 0e30macHOCTH, IpeICTaBlICHUN 0 paIMoHaIbHOM
IPUPOIOIOIB30BAHUHU, & TaKKE Pa3yMHOM HCIOJIB30BAHUM JOCTHKCHUN HAyKH
Y TEXHOJIOTUH ISl JaJIbHEHIIIETO Pa3BUTHUS YEIOBEUYECKOro 00IeCTBa;

OPUMEHSTh pas3lndHble CHOcOO0bl paboThl ¢ uHboOpManme (HUINIECKOTO
COJEP)KAaHUSI C MCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHH,
IIPU 3TOM HCIIOJIb30BAaTh COBPEMEHHbIE MH(POPMAIIMOHHbBIE TEXHOJOTUH AJIs MOKCKa,
nepepadoTKu W TPEAbSBICHHUS Y4YeOHOW UM Hay4YHO-TIOMYJSpHOW WHOOpMAINH,
CTPYKTYPHPOBAaHUS W HMHTEPIpETAuud WHEOOPMAINH, TMOJTYYCHHOW W3 Pa3THMIHBIX
MCTOYHUKOB, KPUTHYECKN aHAIM3UPOBATH MOIyYaeMyr WH(OPMAIUIO M OICHUBATH
ee JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HaHUIl, TaK U Ha OCHOBE aHaIHM3a
MCTOYHUKA MH(POPMAIIHH;

NPOSIBIATh OPraHU3AIMOHHBIE U TO3HABATENBHBIE YMEHUS CaMOCTOSITEIBHOTO
npUOOpETeHHs] HOBBIX 3HAHWW B MPOLECCE BBIMOJHEHUS MPOEKTHBIX U y4eOHO-

HCCIIEIOBATEIBCKUX padoT;
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paboTaTh B IpyNIIE C UCIIOTHEHUEM PAa3IMYHBIX COLIMAIBHBIX POJIEH;
NpOSABIATH MOTHUBaLMIO K Oyayuiedl mnpodeccuoHaNbHOW JeATeIbHOCTU

0 CHEIUATBLHOCTAM (QU3UKO-TEXHUYECKOTO TPOoQuIs.

K xonny 11 knacca oGyqaromuiicss HAy4UTCS:

NOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOH, TEXHOJOTMYECKOM, COLMAIbHOMN
U 3TUYECKOM cdepax eaTeTbHOCTH YeJIOBeKa, poib U MEeCTO (PU3UKU B COBPEMEHHOU
HAay4yHOM KapTUHE MUpa, 3HAYEHHE ONMCATENbHOM, CHUCTEeMaTHU3UPYIOIIEH,
OOBSCHUTEIBHOM M MPOTHOCTHYECKON GYHKUUNH (U3MYECKON TEeopuu, poJib
(duznueckoit Teopun B POPMUPOBAHUU MIPEACTABICHUN O (PU3NUECKON KapTUHE MUPA,
MeCTO (PU3MYEecKOl KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX E€CTECTBEHHO-
HAYYHBIX MIPEICTABICHUN O IPUPOJIC;

pa3nuyarh YCIOBUS MPUMEHUMOCTH M3YUYEHHBIX Mojelield (U3MYECKUX Tel
U TIPOIIECCOB (SIBJICHUIA);

paznuyath ycioBuUs (TpaHUIbl, OOJACTH) NPUMEHUMOCTH H3YYEHHBIX
¢u3nUecKrX 3aKOHOB, MOHMUMATh BCEOOUIUN XapakTep (yHIaMEHTaIbHBIX 3aKOHOB
Y OTPAHUYEHHOCTH HCMOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHBIE, KBAHTOBBIE IIPOIIECCHI
U SBJICHUS, UCIOJIb3ysl OCHOBHBIE TIOJIOKEHUS U 3aKOHBI JIJIEKTPOJWHAMHUKH
¥ KBaHTOBOM (DU3UKWU;

OTMKCHIBATh U3yUYEHHBIE (PU3NUYECKUE MPOIIECCHI U SBICHUS;

OOBSICHATh OCOOCHHOCTH TIPOTEKAHUS M3YYEHHBIX (PU3UYECKUX SBICHUM;

IPOBOJIUTH UCCIIETOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BETUUMH
C HCIOJBb30BAaHWEM IIPSMBIX W3MEPEHUN, INPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcUpoBaTh PE3yNbTaThl MOJYUYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX BEJIUMYHUH B BHUJE
rpa)UKoB C y4eTOM aOCONIOTHBIX MOTPEIIHOCTEW W3MEpPEHHUH, 1enaTh BbIBOJIBI
10 pe3yJIbTaTaM UCCIIEI0BaHUS;

HPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, IPU 3TOM BHIOUPATH
ONTUMAJIBHBI METOJ W3MEpPEHUs, OLEHMBAaTh AOCONIOTHBIE M OTHOCUTEIIbHBIE
MOTPEIIHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

MIPOBOJUThH OMBITHl MO MNPOBEPKE NPEIJI0KEHHON TUIOTE3bl: IJIAHUPOBATH
JKCIIEPUMEHT, CcOOUpaTh  3KCHEPUMEHTAIBHYIO  YCTaHOBKY, aHAJIM3HPOBATH

IMOJYYCHHBIC PC3YJIbTAThl U ACJIA4Th BBIBOJ O CTATYCC HpCI[J'IO)KGHHOﬁ T'HIIOTE3bI,
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coOJiro1aTh TMpaBWJia OE30MAaCHOr0 TpyJa MPU MPOBEJACHUU HCCIICIOBAHUI
B paMKax  TMpakTUKymMa ©U  y4eOHO-UCCIEJOBATEIbCKOM  AESATEIBbHOCTHU
C MCTIOJIb30BaHUEM M3MEPHUTEIIBHBIX YCTPOMCTB M JTA0OPAaTOPHOTO 000PYI0BAHUS;

pelaTh pacueTHbIC 3aJa4M C SBHO 3aJJaHHON M HESIBHO 3aJIaHHOM (pu3nueckoit
MO/IEJIbIO;

pemath Ka4eCTBEHHBIC 3aJlayd, TPEOYIOMMUe MPUMEHEHUS 3HAHWW U3 Pa3HBbIX
pasnenoB Kypca (U3MKH, a TakKKe HMHTETpPAIlMU 3HAHWK W3 JPYruX TPEeIMETOB
€CTEeCTBEHHO-HAYYHOI'0 IIMKJIa: BBICTPAWBATh JIOTMUYECKYIO IEMOYKY PaCCYX ICHUN
C OITOPO¥ HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3NUYECKHEC SBIICHHUS,

UCIIOJIb30BaTh TEOPETHUSCKHUE 3HAHUS JIJI1 OOBSICHCHHUSI OCHOBHBIX MPUHIIUIIOB
pabOThI U3MEPUTEIIBHBIX MPUOOPOB;

aHAJM3UPOBAaTh W OIICHWBATh TIOCICACTBUS OBITOBONH M IPOHM3BOJICTBCHHOM
NEATeIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (U3UYECKUMH TIPOIECCaMM, C TIO3UIIUM
HKOJIOTUYECKOM 6e30macHOCTH, npeCcTaBlIeHUN 0 palroHaIbHOM
NPHUPOJIOIIOIB30BAHNN, & TAaKXKE pPa3yMHOM WCIOJb30BAHUHM JOCTHIKCHUN HAyKH
Y TEXHOJIOTHH JJIsl JadbHEHIIero pa3BUTHS YeJIOBEYECKOTO 00IIECTBa;

NPUMEHSTh pas3inyHble CIOCOObl paboThl ¢ uHbOpMaluell (QU3NIECKOro
collepKaHHUsl C MCIOJB30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HUCIOJIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHH JJIsl TIOMCKA,
nepepaboTKM W TPEabsABICHUS Yy4eOHOW W HAyYHO-TONMYJISIpHOM HHQpOpMaIuH,
CTPYKTYPHPOBAaHUS W HMHTEpPIpETanuu MHEGOPMAIMH, TMOJIYYCHHOW U3 Pa3THMUHBIX
MUCTOYHUKOB, KPUTHYECKH AHAIM3HPOBATH MOJIYy4aeMyl0 WHPOPMAIIUIO U OLIEHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHAIM3a
MCTOYHUKA MHGOPMAIINH;

NPOSIBIIATh OPTraHU3AIMOHHBIE U MO3HABATEIbHBIE YMEHHUS CaMOCTOATEIHLHOTO
MPUOOPETeHHs] HOBBIX 3HAHWM B TIPOIECCE BBIIOJHEHHUS TPOCKTHBIX M Y4eOHO-
HCCIIEeI0BAaTEIhCKUX PaboT;

paboTaTh B TPYNIE C UCTIOTHEHUEM PA3TMUHBIX COIUATBHBIX POJICH;

NPOSIBIAT MOTHBAIMIO K Oyaymed mnpodecCHOHAIBHONW —AeSTEIbHOCTH

0 CTICTIMAITBHOCTSM (DH3UKO-TEXHIUYECKOTO PO UIIs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaunmenoBanue
) pa3zieNioB U TeM
/I

y4eOHOTr 0 rpeMera
Pa3znen 1. Mexanuka
1.1 TlorpemHocTH
B DKCIIEPUMEHTE

(Jtexrus)

KomnuecTtBo

qaCoOB

IIporpaMMHoOe conepkanne

DKCIIEPUMEHT U TEOPHsl B IIPOIIecce

no3HaHus npupoel. Habmonenue

U DKCIIEPUMEHT B (UBHKE.

Cnioco0b1 n3MepeHus HU3NIECKUX

BEJIMYMH (aHAJIOTOBBIE U ITU(POBBIC

U3MEpUTETbHBIC TPUOOPHI,
KOMITBIOTEPHBIE TATYMKOBBIC
CHUCTEMBI).

[lorpemHocTr U3MepeHn

busnuecknx BenuurH (abcomroTHas

Y OTHOCHUTEJIbHAS).
I'mmoTe3a. @u3nUecKui 3aK0H,

I'paHuObI €TO0 IPUMCHUMOCTH

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

oOy4Jaromuxcs

Onepupogamv NOHAMUAMU:
HaOII0IeHNE, DKCIIEPUMEHT, TUTIOTE3a,
Teopus, punyeckas BeIUYNHA,
bu3HUecKuil 3aK0H, U3MEPUTEITbHBIN
npubop, U3MepeHue, pe3yabTaT
W3MEPEHUS, [IeHA JICICHHUS IIKaJIbI
npubopa, MOrpenrHoCTb U3MEPEHUSI.
IIpusooums npumepvl HaAOMIOICHUS,
AKCIIEPUMEHTA, TUIIOTE3bI, TEOPHH,
bu3HUeCcKNX BeNTUYNH, PU3HUECKUX
3aKOHOB, U3MEPUTEIHHBIX TPUOOPOB.
Onpedensams UEHY ACIECHUS IKAJIbI
npudopa, aOCOIIOTHYIO MOTPEITHOCTh
PSIMOTO U3MEPEHHUS.

3name GOpMyIIBI 17151 OTIEHKH
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1.2

OueHka norpenrHocTe
NPSIMBIX U KOCBEHHBIX
U3MEpPEHUN
(camocTosITENbHAS

paboTa)

Onpenenenue NorpenHocTei
MPSIMBIX U3MEPEHUH 110 33 ITaHHBIM
pe3ynbTaTaM U3MEpPEHUM.
[IprieMbI OLIEHKHU TOTPEMTHOCTEN

KOCBCHHBIX I/I3M€p€HI/II\/JI

OTHOCUTEJILHOU IOTPELIHOCTH
KOCBEHHOT'O U3MEpEHUs, TPaBuIIa
OKpYTJieHUs a0COTIOTHBIX
IIOI'PEIIHOCTEN, BBIPAKEHUE
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH

B IIPOLIEHTAX

Onepupoeamv NOHAMUAMU:
a0COJIOTHAS IOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS TOTPEIIHOCTh
U3MEPEHUSL.

IIpusooums npumepsvl TPSIMBIX

Y KOCBEHHBIX U3MEPEHU.
Onpedensams NOTPEMTHOCTH HNPSIMBIX
W3MEPEHUM.

Hcnonvzoeams METOI TPaHULL

JUTSL OLEHKH a0COJIFOTHOM MOTPEIIHOCTH
IPSIMOT0O U3MEPEHUS, TPABUIIA
OKpYTJeHUs1 a0COTIOTHBIX
NOTPEIIHOCTEN, (POPMYJIBI ISl OLEHKH
OTHOCUTEIBHOW MMOIPEUIHOCTH
KOCBEHHOT'O U3MEPEHUS.

Ymems oKpyTIsTH aOCOIOTHBIC
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1.3.1 VYcpennenue
u3MmepeHuil. Cinyvaiinas
NOTPEUIHOCTh

(MpakTHKyM)

1

[TpuGopHbIE MOrPEUTHOCTH,
Cy4aliHbIE€ U CUCTEMATUYECKUE

MMOTPCIIHOCTH

MOTPEITHOCTH, BBIPAXKATh
OTHOCUTEJIbHBIC MOTPEIIHOCTH

B MIPOLICHTAX.

Pewamw 3anaun Ha OLEHKY
OTHOCUTEIbHBIX MOTPEITHOCTEN
Onepupoeamv NOHAMUAMU:

pUOOpHAst MOTPEIIHOCTD, CIydaiiHas
MOTPEITHOCTh, CUCTEMAaTHYECKas
MOTPEIIHOCTD, CPEHEE 3HAUCHUE.
IIpusooums npumepsvr TPUOOPHOH,
CIIy4alHOU ¥ CUCTEMATHUYECKON
MOTPELIHOCTH.

Onpedensams SKCIEPUMEHTAILHO HAOOP
3HAYCHUH (U3UICCKON BEIIMUUHBI

IIPU MPOBEJICHUH HECKOIBKHUX
HE3aBUCUMBIX U3MEPEHUM.
Hcnonvzosams HOpMyIbI 17151 CPETHETO
apuPMETHIECKOTO HECKOJIBKUX YHCETI,
JUJIS1 OLIEHKH a0COJIFOTHOM MOTPEITHOCTH
3HauYeHUs (PU3NIECKOI BEITMYUHEI,
OLICHEHHOTO KaK CpefHee

apupmMeTruecKkoe Habopa ee 3HaUCHU .
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1.3.2 Kunemaruueckue
M3MEPEHUS TATBHOCTH
moJieTa, pacuer

HA4YaJIbHOW CKOPOCTH

(TpaKkTHUKYM)

[Iepemenienne, CKOPOCTh

U YCKOpEHHUE MaTepUaIbHON TOUKH,
UX MPOEKIIMU HA OCU CUCTEMBI
koopauHat. CloxeHue
MEPEMEILECHUMN U CIIOKEHUE
cKopocTtei. JIBukeHue tena,
OpOIIEHHOTO MO YTI0M

K TOPU30HTY. 3aBUCUMOCTh

Oyenusams 3HAUCHUE U3MEPIEMOM
(bu3HYeCKOl BETUYMHBI KaK CPEIHEe
apudMeTHUecKoe Habopa ee 3HAYCHU,
MOJIYYCHHBIX MPU TTPOBEICHUH
HECKOJIbKUX HE3aBUCUMBIX U3MEPCHHH,
a0COJTIOTHYIO U OTHOCUTEIHHYIO
MOTPEITHOCTh 3HAYCHUS ITOU
(bU3HYECKON BEIIMYNHBI.
Yemanasnusams 63aumocssizu

MEX Y OIEHKON 3HaueHUs (PU3UICCKOM
BCJIMYHMHBI, OTIPEIEIISICMOM

0 pe3yiIbTaTaM HECKOJIBKUX
HE3aBUCUMBIX U3MEPEHUM, U CPETHUM
apu(PMETHICCKUM HECKOJIbKHUX YHCEIT
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOpEHHUE, CBOOOTHOE
najieHue, NajbHOCTh MOJIETa,
a0COIOTHAS TIOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
HU3MEpEHUSI.

IIpusooums npumepvt cBOOOTHOTO

MmaacHuA TSI IIPU pa3JIUnYIHBIX
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KOOpPJMHAT, CKOPOCTH U YCKOPEHHUS

MaTepHaHBHOﬁ TOYKH OT BPECMCHU

3HAUYCHUSIX HAYAJIbHOM CKOPOCTH,
MIPU pa3HBIX YIJIaX MEXKY HauyaaIbHOU
CKOPOCTBIO U TOPU30HTOM.
Hcnonvzoeams pyneTKy,
KHHEMaTu4eckue (OopMyJibl,
OMUCHIBAIOIINE IBUKEHUE TEa,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY.
Dopmynuposams TUNIOTEZY O XapaKTepe
3aBHUCUMOCTHU JJAJTBHOCTH TOJIETA TEa,
OpOIIEHHOT'0 TOPU30HTATBHO,

OT €r0 Ha4aJbHOW CKOPOCTH.
HUccrneoosamsv 3aBUCUMOCTH JATBHOCTH
oJIeTa TeJjia, OPOIICHHOTO
TOPU30HTAIIBHO, OT €r0 Ha4aJbHON
CKOPOCTH U UHMEPNPEmUpo8ams
MOJIYYEHHBIE PE3YIbTATHI.

Pewamps 3anauy Ha onpenenexue

0 SKCIEPUMEHTAIBHBIM TaHHBIM
Ha4daJIbHOW CKOPOCTH TeIa,
OpOLIEHHOT'0 TOPU3OHTAIBHO.
Onpedenamsb aOCOMIOTHYIO

N OTHOCHUTCIIbHYIO IIOI'PCITHOCTD
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1.4  IIpocreiimue
TrCOMETPUICCKUE
WU3MEpEHUS
(caMocTosTeNnbHAS

paboTa)

1.5 TI'padwuku
AKCIIEPUMEHTATBHBIX

3aBUCUMOCTEMN.

Mertozas! ¥ preMBbl IPOBEICHUS
NPSAMBIX U KOCBEHHBIX U3MEPEHUN
reOMETPUYECKUX BEJIMYMH (JJIMHA,

yToJ1, TUIOab, 00bhEM)

['padmueckoe npencraBneHne
3aBUCUMOCTEH (PU3NIECKUX

BEJIMYMH APYT OT apyra. JInHelHas

HA4YaJIbHOW CKOPOCTH TENA,
OpOIIEHHOTO TOPU30HTAIIBHO
Onepupogamv NOHAMUAMU:
a0COJIFOTHAs! TOTPEITHOCTh U3MEPEHMUS,
OTHOCUTEJIbHAS TTOTPEITHOCTh
U3MEPEHUSL.

3namp METO/IBI ¥ IPUEMBI IIPOBEACHUS
MPSIMBIX U3MEPEHUN TCOMETPUUCCKHUX
BCJIUYHH.

Ipumensams HopmyIIbl

JUTS OIIpeieNieHus1 aOCOTIOTHBIX

U OLICHKU OTHOCHUTEIBHBIX
MOTPEIIHOCTEN.

Pewamyw 3anady Ha onpezeneHue
riomaau Gurypsl 1 oobeMa Tea

0 YKCTIEPUMEHTATHHO U3MEPEHHBIM
3HAYEHUSIM JIJTUH.

Onpeoensimb 3HAYEHUSI OTHOCUTEIBHBIX
MOTPEIIHOCTEN B MPOLIEHTAX
Onepuposams nonsmusmu: rpaduk
3aBUCHUMOCTHU OJTHOU (hU3UUYECKOM

BEJIMYKMHBI OT IPYTOW, JINHENHAS
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I'padpuueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTD. Y TJIOBOU
K03 (HULHMEHT U CBOOOIHOE

cJIaraeMO€ JIMHEMHOM 3aBUCUMOCTH

3aBUCUMOCTb, YTJI0BOUM KO PULIEHT
U CBOOOJIHOE cllaraeMoe JIMHEHHON
3aBHCHMOCTH, alllpOKCUMAIIus,
UHTEPIOJSAINS, YKCTPATIOJISAIINA.
3name paBuUIa MOCTPOEHUS IrpaduKoB
3aBHCUMOCTEH (DU3MUECKUX BEITMUNH
JpyT OT JpyTa.

Cmpoums TpadyKu JINHEHHBIX
3aBHCUMOCTEH (PM3MUECKUX BETUUNH
JpYT OT Apyra.

IIpumensams ipaBUIIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYMH JIPYT OT Jpyra.

IIpusooums npumepwvl anmpoKCUMAIINH,
WHTEPIIOISAIUHN, YIKCTPATIOJISIINH.
Ymemwb poBOAUTH MPOLIETYPHI
anmpOKCUMAIINH, MHTEPIOJISIINH,
HKCTPAIOJIALIHH.

Onpedensamb 3HAUCHUS YTIIOBOTO
kod(punrerTa u cB0OOOTHOTO

cllaraeMoro JJUHEHHOM 3aBUCHUMOCTH,
OIICHUBAThL NX a0COJIFOTHBIC
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1.6

O6paboTtka
HEJIMHEMHBIX
3aBUCUMOCTEH:
JIMHEeapu3aIus,

IIoACYCT IJ1o0maaun

['paduyeckoe npeacTaBicHUE
3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH JAPYT OT ApYyra.
Henuneiinas 3aBUCUMOCTD

" €C JIMHCapHu3anusi

MIOTPEIIHOCTH.

Yemanaenueamo 63aumocenzu Mexny
MaTeMaTU4YECKUM MOHITUEM «IUHEHHAs
GyHKUMSA» U TMHEUHON 3aBUCUMOCTBIO
(bu3MYeCKUX BETUYMH JIPYT OT Jpyra.
HUccrneoosamuv u unmepnpemuposams
rpauKu TMHEHHBIX 3aBUCUMOCTEN
(bu3HYeCcKUX BEIMYUH APYT OT ApyTa.
Pewams 3anaun Ha MOCTPOEHNE
JMHENHBIX Tpa(UKOB 3aBUCUMOCTEN
bu3HUeCcKUX BETUYUH APYT OT JIpyra
10 33/IaHHBIM HabopaMm
DKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEIEIISITh 110 TOCTPOCHHOMY Tpad UKy
yII10BOM KO3(DPUIIMEHT B CBOOOIHOE
CJIaraéMoe, OLIEHUBATh UX a0COJIFOTHBIE
Y OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH
Onepuposamv nousamusamu: rpapuk
3aBUCUMOCTHU OJTHOM (PpU3HUUECKOM
BEJIMYMHBI OT IPYroM, HEJIMHENHAs
3aBUCHUMOCTD, JINHEAPHU3ALIUS

HEJIMHEHMHOM 3aBUCUMOCTH, INIOIIAb
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1o rpauKoM,
IIOCTPOEHUE
KacaTeJbHbIX

K rpaduky (JeKuus)

noj rpadyKoM 3aBUCUMOCTH,
KacaTesbHas K rpaduKy 3aBUCUMOCTHU
B JIAaHHOM TOYKE.

3name ipaBUIIa IOCTPOEHUS IPaPUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUUUH
JIPYT OT JpyTa, PU3HUECKUNA CMBICIT
TJIOMIA TN TTOJ] TPaPUKOM 3aBUCHMOCTH
U KacaTeJIbHOM K TpaduKy 3aBUCUMOCTH
B JIJaHHOU TOYKE.

Cmpoumsb UCXOIHBIC

U JIMHEapU30BaHHBIC TpaduKu
3aBUCUMOCTEH (PU3MUECKUX BEJIUUNH
JPYT OT JIpyTa, KacaTeJIbHYIO K TpauKy
HEIUHEWHON 3aBUCUMOCTHU B TaHHON
TOYKE.

Ilpumensms ipaBHUIIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3HIESCKUX
BEJIMYMH JPYT OT JApyra.

Onpeoensimb 3HAYEHUS TUIOMIATN

o1 rpap koM 3aBUCHMOCTH

U YTJI0BOTO KO3 purmeHTa

KacaTeJbHOU K rpaduKy HEJTMHEHHOU
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3aBHCHMOCTH B JJaHHOW TOYKE,
OLICHUBATh UX A0COIOTHBIC
HOTPEITHOCTH.

Vemanasnuseamo 63aumocssizu

MEXKTy MaTeMaTHYECKUM MTOHATHEM
«DYHKIHUA» ¥ 3aBUCHMOCTBIO
(bU3NYECKUX BETUYHH APYT OT APyra.
Hccnedosamv u unmepnpemuposams
rpad)MKy HEJTMHEWHBIX 3aBUCUMOCTEH
(U3NUECKUX BEJIMYUH JIPYT OT Jpyra.
Pewams 3a1aun Ha MOCTPOCHHE
JIMHEAPU30BaHHBIX IPaUKOB
3aBUCUMOCTEH (PU3NICCKUX BEINYMH
JPYT OT ApyTa 10 3aJlaHHBIM Habopam
9KCTIICPUMEHTAIBHBIX TaHHBIX,
OIPEETIATH 110 TIOCTPOSHHOMY I'paduKy
yrI0BOM KO PuImeHT u cBo0ogHOE
cllaraeMoe, OIIEHUBATh UX a0COJIFOTHEIC

N OTHOCHUTCIIbHBIC IIOI'PCITHOCTH

1.7 W3mepenue 2 PaBHOMEpHOE M HEPpAaBHOMEPHOE Onepuposamuv nonsimusmu: rpaduk
3aBUCUMOCTHU MPSIMOJIMHENHOE JIBUKECHHE. 3aBUCHUMOCTU OJHOMN (U3UUECKOU
KOOPJAUHATHI TPAHULIBI Koopaunara, BpeMsi, CKOpOCTb BEJIMYUHBI OT JPYroil, HeIMHEHHas
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00J1aCTH HAMOKaHMS
OT BPEMCHH.
JIuneapuzanus
3aBUCHMOCTH

(MpakTHKyM)

1.8 Hsyuenue ynpyroro

rEcTepe3nca

(TIpaKkTUKYM)

Cuina. M3sMepeHue cuiibl
JTUHAMOMETPOM. YTIPyTHE
¥ 9aCTUYHO ympyrue nedopmaruu.

Cuna ynpyroctu. 3akoH I 'yka.

3aBUCHUMOCTb, JIMHEAPU3ALIUS
HEJIIMHEWHOMN 3aBUCUMOCTH.

Cmpoums TMHEAPU30BaHHbIN rpaduk
3aBUCUMOCTH (PU3NUYECKUX BETUIHH
JIPYT OT JIpyTa.

Ilpumensams ipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.

Onpedensaims 3HaYEHUS YTIIOBOTO
Kod(punreHTa u CcBOOOIHOTO
caraemMoro rpaduka JMHEHHOM
3aBHUCUMOCTHU, OIICHUBATH

UX a0COJIFOTHBIE MTOTPEITHOCTH.
Uccrneoosamsv u unmepnpemuposamso
HEJTMHEHHYIO 3aBUCUMOCTBH KOOPAMHATHI
IpaHUIIbl 00IaCTH HAMOKaHHS OymMaru
OT BPEMEHHU.

Hcnonvzosams CEKyHIIOMED U PYIETKY
Onepuposamv NOHAMUAMU: CUTA,
nedopmarius, ynpyrui THCTEPE3HC.
Ymems popmynupoBats 3akoH ['yka,

coOHUpaTh HIKCIEPUMEHTATILHYIO
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OrtknoHeHus ot 3akoHa ['yka.
I'uctepesuc. Pabota cubl
Ha MaJiOM U Ha KOHEYHOM
nepemenenuu. I'paduueckoe

MpCaACTaBJIICHHUC pa6OTBI CHJIbI

YCTaHOBKY.

Dopmynuposams TUNIOTEZY O XapaKTEPe
3aBUCUMOCTHU JUIMHBI 00BEKTa OT
BEJIMYMHBI TPUIIOKEHHOU K HEMY CHJIBI.
Cmpoumbs HeTUHENHBIN rpaduk
3aBUCUMOCTH (PU3NYECKUX BEIUUHH
JpYT OT Apyra.

IIpumensams ipaBUiIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JPYT OT JIpyTa.

HUccrneoosamuv u unmepnpemuposams
HEJIMHEWHYIO 3aBUCUMOCTb JIJINHBI
00BEKTa OT BEJIMYMHBI TIPUTTOKEHHOU

K HEMY CHUJIBI.

Onpedensamb yron HaKIOHA
KacaTeIbHOU K TpaduKy HETMHEHHON
3aBUCUMOCTH B JIaHHOM TOYKE, IIJIOIIAb
1oJ rpaKoM, OIIEHUBATh a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TOIPEUTHOCTH 3TUX
BEJIMYUH.

Hcnonvzoeams ceKyHAOMED

Y IMTHAMOMETD.
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1.9

HaXO)K}ICHI/IC MacCChbI
JIMHEWKU U mIpua
C IIOMOIIBIO
YPaBHOBCHINBAHUA

pbryara (MpakTUKyM)

AOGCOTIOTHO TBEP0€ TEIIO.
BpamarensHoe nBHKEHHE
TBEPAOTro Tejaa. MOMEHT CUJIbI
OTHOCHUTEJIBHO OCH BpaIllCHMUSI.
IIneuo cunbl. CloXeHHE CHI,
MPUJIOKEHHBIX K TBEPJIOMY TEIy.
LlenTp TsxecTH Tena. Y cnoBus

paBHOBECHS TBEPAOTO Tena. Peryar

Yemanasnusamo 63aumocsssu

MEXy ornpeaeneHrueM QU3nIECKOn
BEJIMYUHBI «KMEXaHUYECKasi paboTa

U TEOMETPUICCKHM TOHATHEM
«TUIOMIAIb MO TPAUKOM 3aBUCUMOCTH
BEJIMYUHBI CHJTBI OT BEIMIMHBI
nedopmarymy

Onepuposams noHsmusMu: MOMECHT
CHJIBI OTHOCUTEJIFHO OCH BpaIllCHHSI,
TUIEYO CHITBI, IICHTP TSHKECTH Tea,
pbIyar.

Ymemsb HopmynrpoBaTh MpaBUIIO
MOMEHTOB, YCJIIOBHS PaBHOBECHS
aOCOJIFOTHO TBEPIOTO TeJla, CKJIAIbIBATh
CHUTBI, TPHJIO’KEHHBIC K TBEPAOMY TEIy,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpusooums npuUMepsl TPUMECHECHUS
pBIYAroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH KOOPJUHATHI TOUKH

ONIOPBI YPABHOBEIIEHHOT'O phlyara
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OT BEJIMYMHBI CWJIbI, TPUJIOKEHHOU

K €r0 KOHILY.

Cmpoums TMHENHBINA rpapuk
3aBUCUMOCTU (DU3UYECKUX BEIUYUH
JpYT OT Apyra.

Ipumensme ipaBUIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT Jpyra.
HUccrneoosamuv u unmepnpemuposamso
3aBHUCUMOCTb KOOPJAMHATHI TOUKH
OTIOPHI YPABHOBEIIEHHOTO phlyara

OT BEJIMYMHBI CUJIbI, IPUIIOKEHHOM

K €r0 KOHILY.

Onpedensams 10 TpaQUKy TUHEHHOM
3aBHUCHUMOCTHU 3HAYEHHUS YTIIOBOTO
Kod¢ dunrenTa u cBOOOTHOTO
CJIaraéMoro, OLICHUBAaTh A0COIIOTHBIE
Y OTHOCHUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJTUYHH.

Hcnonvzoeams NTUHENKY, a TaAKKe
HITPUIL C ASICHUSIMH JIJI1 U3MEPEHUS
o0BeMa.

Pewamy 3anaun 0 paBHOBECHUH pbluara
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1.10 WUsmepenue
ko3 purmenTa
HSHEPreTUYECKUX MOTEPD
MIPU OTCKOKE IIapuKa
OT MMOBEPXHOCTH

(MpakTHKyM)

NmMmnynbc cUiibl 1 U3MEHEHUE
MMITYJIbCA TeJIa. 3AKOH COXPAHEHHUS
uMmnyJibca. Kunernueckas sHeprus
MaTepualbHOM TOYKU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTrUU MaTEPUAIIBHOUN TOUKHU.
IloTeHnmanpHbBIE

Y HEMOTEHIUAJIbHBIE CUJIBI.
[TorennmanbHast SHEprUsl.
[ToTeHunanbHas YHEPTUS TEa

B OJTHOPOJIHOM I'PaBUTALlHOHHOM
nosie. CBsi3b pabOThI
HEMOTEHUAJIbHBIX CUII

C U3MEHEHNUEM MEXaHUYECKOU
DHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHHUS] MEXaHUYECKOU
SHEPIruu. YIPyrue u HeyIpyrue
CTOJIKHOBEHHUs. BHyTpeHHsIs

SHEPrus Teya

Onepuposams NOHAMUAMU: UMITYIIbC
CHWJIBI, UMITYJIbC TEJIa, KHHETHYECKas
DHEPTUs MaTepUAIBHON TOYKH,
MOTCHIIMAJIBHBIC W HETTOTCHIIMATbHBIE
CHWJIBI, IOTCHIIUATIbHAS SHEPTUS

(B T.4. T€JIa B OJTHOPOTHOM
I'PaBUTALIMOHHOM I10JIC), YIIPYTHE

U HEYNPYTHUe CTOJKHOBCHHUS.

Ymemwv popmynupoBaTh 3aKOH
COXPaHEHHS UMITYJIbCa U TEOPEMY

00 U3BMEHEHUH KUHETHYECKOU SHEPTUU
MaTepHabHON TOYKH, /1aBaTh
OTIpEICIICHUE MOTEHITUATBHBIX

Y HEMOTCHIIMATbHBIX CUJT;
bopMyITHpOBaTh 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPTHMU.
IIpusooums npumepul ciydaes,
KOT'/Ia UMITYJIBC TeJla COXPAHAETCS
WM HE COXPaHSAETCA, Koraa
MEXaHHYeCKasi YHEPTHUSI CUCTEMBI
COXPAHSIETCS] WJIM HE COXPAHSIETCH,

YOPYTUX U HEYNPYTUX CTOJTKHOBEHU.
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Uroro no pazneny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTHU BBICOTHI OTCKOKA IIapuKa
MOCJI€ COyJapeHus ¢ MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIa OT BBICOTHI
copoca.

Cmpoums TMHEWHBIN U HETMHENHBIN
rpaduK 3aBUCUMOCTH (hU3UIECKHUX
BEJIMYUH JIPYT OT JIpyTa.

Ilpumensms ipaBUIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (HU3HUECKUX
BEJIMYUH JPYT OT JIpyTa.

HUccrneoosamv u unmepnpemuposamso
3aBUCHUMOCTb BBICOTHI OTCKOKA IIapUKa
MOCJIE COYAApEHUs C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTky.

Pewamys 3anaum 00 aOCOMOTHO
YOPYTUX U a0COTIOTHO HEYIPYTUX
COyJapEeHUsAX
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Pa3nen 2. MoJsiekyasipaasi Gu3uKa ¥ TEepMOAMHAMHUKA

2.1. Omnpenenenue 2 KosnnuecTBoO TEIIOTHI.
TEIUIOEMKOCTH TernnoeMKoCTh Tena. Y aeinbHas
TBEPJOTO Tela U MOJISIpHAs TEIJIOEMKOCTH
(TIpaKTUKYM) BEILIECTBA. Y PABHEHUE TETIIOBOTO

Oamanca. TemoBoe PaBHOBECHUC

Onepuposamuv nousmusmu: KOITAIECTBO
TETUIOTHI, TETNIOEMKOCTh TeJla, yaeabHas
Y MOJIIpHAs TEIJIOEMKOCTH BEIIECTBA,
TETJIOBOE PaBHOBECHE.

Ymems GopMynHpoBaTh ypaBHCHHE
TEIJIOBOTO OajaHca, coOupaTh
HKCIICPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepol Ten,
00J1aJaf0INX OJUHAKOBOH
TEMIOEMKOCTBI0, HO Pa3InIHON
YJIEITbHOHN TETIOEMKOCTBIO.

Ilpumensimov ypaBHECHHUE TEILIOBOTO
OaylaHca JUIsl OITMCaHUs Mpoliecca
TEII000MEHA TBEPJIOTO TeJia C BOJIOM.
Hccneoosams TemioooOMeH

MEXKTy TBEPABIM TEIIOM U KUJIKOCTSIMHU
U UHMepnpemuposams Pe3yIbTaThl
9THUX OIBITOB.

Onpedensamb TEIIIOEMKOCTb TBEPAOTO
Tejla Ha OCHOBAHUH PE3YJIbTaTOB

OIIBITOB IIO U3YYCHHUIO TeriooOMeHa
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2.2.

Nzmepenne
TEMIIEPATYPBI PYK
AKCHEPUMEHTATOPA
U 1aBJIEHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JICTKUC

(TpakTHKyM)

JlaBnenue, o0beM, TeMIiepaTypa,
KOJIMYECTBO BeliecTBa. MaeanbHbIi
ra3. YpaBHenue MenaeneeBa—
Knaneipona. ['a30Bbie 3aKOHBI.

["a30BbII1 TEpMOMETD

MEXKTy TBEPABIM TE€JIOM U KUJKOCTSIMU
C pa3HBIMU TeMIIEpaTypaMH, OlICHUBATh
aOCOJIIOTHYIO U OTHOCUTENBHYIO
MOTPEITHOCTH U3MEPEHHON BEJINYHHBI.
Hcnonvzoeams TEpPMOMETDP.
Yemanasnusams 63aumocenzu

MEXKTy 3aKOHOM COXPaHEHHUsI DHEPTUU
Y ypaBHEHUEM TEIUIOBOTO OajiaHca.
Pewams 3a1aun Ha MpUMEHEHNE
ypaBHEHHS TEIIOBOTO OanaHca
Onepupoeams nonsimusmu: 1aBICHUE,
0o0BeM, TeMIIEpaTypa, KOJTUIECTBO
BEIIIECTBA, UJCAILHBIN Ia3.

Ymemy 3anuceiBaTh ypaBHEHUE
Menneneera—Kitaneiposa,
(bopMyTHpOBaTh TA30BbIE 3aKOHBI,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

3Hamb yCTpONCTBO U NPUHIUI paOOTHI
ra3oBOro TepMOMETpa.

IIpusooums npumepsl NOBEACHUS raza
IIpU U3MEHEHUU €ro JaBlieHUs, 00beMa,

TEMIEPATYPHL.
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2.3.

DddexTuBHBIN
Kod(pbunmreHT
KECTKOCTH CHUCTEMBI.
Onpenenenue Moaymist
KOnra nposonoku

C TIOMOIIBIO phIYara.
Omnpenenenue npeaena
ynpyrou aedopmaruu
(TIpaKkTUKYM)

JledbopMmanuu TBEpAOTO Tea.
Pactsxenue u cxxatue. Moayib
FOnra. Ynopyrue u Heynpyrue
nedopmarmu. [Ipeaen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT cujibl OTHOCUTEIIBHO OCH
BpamieHus. [lnedo cumel. YcimoBus

paBHOBECHS TBEPAOTO Tena. Peryar

Ilpumensams MTUHEUKY U CEKYHIIOMED.
Onpedensams TEMIIEPATYPY U TaBICHUE
UJEAJBbHOTO ra3a Mo pe3yiapTaTaM
OTIBITOB C CAMOJIEJIbHBIM Ia30BbIM
TEPMOMETPOM.

Hcnonvzoeams MUHENKY

Y CaMOJIeTIbHBIN ra30BbIi TEPMOMETD.
Yemanasnusams 63aumocenzu

MEXK/Ty BHCIITHUMHU U BHYTPEHHUMU
MakponapameTpaMu
TEPMOANHAMHUYECKON CUCTEMBI.
Pewams 3anaun Ha npUMEHEHNE
ypaBHeHUs1 MeHneneeBa—Knamnenpona
Onepuposamuv nouamusmu. yIpyrue
U Heynpyrue aedopmanum,

npenen ynpyrou aedopmaiuu,
Moxaysb FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BPAILEHNUS, [IJIEH0
CUJIBIL, pbIYar.

Ymemsv popmynupoBaTh 3akoH ['yka
JUTs TeopMaIiii pacTsKEHUS
OJTHOPOZHOTO CTEP>KHSI C MOCTOSTHHBIM

IMOIICPCYHBIM CCUHCHUCM, YCIIOBUC
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paBHOBECHs a0COJIFOTHO TBEPOTO Tea,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepwvl ynpyrux

U HEYIIpYyTruXx aedopmaryii, MaTeprasos
C pa3MuHBIMH MoysisiMu FOHTa.
Ipumensamo 3axoH I 'yka s pacuera
nedhopMaIii pacTsHKEHUS MTPOBOJIOKH.
HUccrneoosamsv 3aBUCUMOCTH YAJIMHEHUS
MIPOBOJIOKHU OT BEJIMYUHBI
pacTsITUBAIOIIECH €€ CUIIbI

U UHMepNPemupo8ams

MOJIYYE€HHBIE PE3yJIbTaThI,

B TOM YHCJIE JIs OTIpE/IeNICHUs Tpeiera
yapyrou aedopmaruu.

Onpeodenams monyabs KOHra npoBoioku
HA OCHOBaHWU PE3YJIbTATOB OMBITOB

M0 PACTSKEHUIO TTPOBOJIOKHU

C TIOMOTIIBIO PA3TMYHBIX 110 BEJTMYNHE
CHJI, OIICHUBATh a0COTIOTHYIO

¥ OTHOCHUTEIIBHYIO IMOTPEITHOCTh

n3MepeHHoro Mmoayins FOHra.
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2.4,

N3mepenue

ko3¢ durenTa
OBEPXHOCTHOT'O
HATSHKEHHUS] METOJIOM

OTpbIBa (IIPAKTUKYM )

[ToBepXHOCTHOE HATSKEHUE.
Kosddurment noBepxHOoCTHOTO
HaTskeHUs. Criia MoBEpXHOCTHOTO
HaTsDKeHus. Kanusipabie
sBneHus. [laBnenue

0]l UCKPUBJIEHHON MTOBEPXHOCTHIO

xunkoctu. Gopmyna Jlammaca

Hcnonvzosams HEPABHOILIEYUI pblyar
JUTSl YBETTUYEHUS CUJIbl U TIEPEMEILICHHUS.
Pewamy 3a1aun Ha IpUMEHEHHE 3aKOHA
I'yka nos pacuera pacTsyKEHUA

U CKaTHsI CTepKHEN

Onepupoeamv NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHUE,

K03 (PUIIMEHT MOBEPXHOCTHOTO
HATSKEHUS, KallUJUTSIPHbBIE SIBIICHUS.
Ymems 3anuceiBaTh HOPMYITY AJI CUITBI
MOBEPXHOCTHOTO HATSHKEHHUS, POPMYITY
Jlannaca 1u1s onpeiesieHNsl TaBiIeHUs
M0J1 UICKPUBJIEHHOW MMOBEPXHOCTHIO
KHUIKOCTH, COOMPATH
AKCIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsi TOBEPXHOCTHBIX
SABJICHUN U KAIWUISIPHBIX SIBJICHUM.
Ilpumensams METOA OTPHIBA PAMKH

OT MTOBEPXHOCTH >KMJIKOCTH

ISl u3MepeHust ko3 duimenTa
MOBEPXHOCTHOT'O HATSYKEHUS HKUIAKOCTH.

Hccrneoosams 3aBUCUMOCTD BETUYNHBI
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2.5.1. OmnpeneneHue TOUKU

pOCHI (TPAKTHKYM )

HacepllienHpie 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHas1 3aBUCUMOCTD
IJIOTHOCTHU U JTABJICHUS
HAaCBIILIEHHOT O T1apa

OT TEMIIEPATYPHI,

WX HE3aBUCUMOCTH OT 00beEMa

CHWJIBI, HEOOXOUMOM JIJIsl OTphIBA

OT MOBEPXHOCTH BOJIbI TPOBOJIOYHOM
paMKH, OT ee mepuMeTpa

U UHMepnNpemupo8ams pe3yJIbTaTbl
MIPOBEJICHHBIX U3MEPEHUI.

Onpeodenamsb KodPhULIMEHT

MMOBCPXHOCTHOT'O HATAXKCHUA JKUAKOCTHU

0 pe3yJbTaTaM MPOBEACHHBIX
W3MEPEHUH, OIICHUBATh a0COTIOTHYIO
1 OTHOCUTEJIbHYIO TOTPEITHOCTh
M3MEPEHHOUN BEJIMUUHBI.
Hcnonvzoeams pbluar i CO3JaHUS
CHUIBI 3aJaHHOM BEJIMYMHEL.

Pewams 3anaun Ha TpUMEHEHUE
(bOopMYJIIBI 111 CUJTBI TIOBEPXHOCTHOT'O
HaTsoKeHHs U Gopmyitel Jlamiaca
Onepuposams NOHAMUAMU:
HACBIIICHHBIN U HEHACBIIICHHBIN Hap,
BJI&XKHOCTh BO3/yXa, aOCOIOTHAS

1 OTHOCHUTEJIbHAS BIA)KHOCTb.

Ymems xauecTBEeHHO ONUCHIBATH

3aBUCHUMOCTD INIOTHOCTH U JaBJICHUA
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HACBIIIEHHOT O N1apa. BiiaxxHOCTh
BO3/1yxa. AOGCOIIOTHAs

N OTHOCUTCIIbHAA BIIAKHOCTH

HACBIIIICHHOTO TIapa OT TEMITePaTyphl,
UX HE3aBUCUMOCTh OT 00beMa
HACBIILIEHHOT'0 1apa, coOupaTh
AKCTIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepwvl HACHIILIEHHOTO
Y HEHACBHIIIEHHOTO Tapa.
HUccrneoosamy niporiecc BbINAICHUS
POCHI TIPY TTOHM)KCHUH TEMITEPATyPhI
BJIQ)KHOTO BO3/1yXa

U UHmMepnpemuposams TOTy4EHHbIE
pE3yNIbTATHI.

Onpeodensimb 110 IOTYYEHHBIM
HKCIIEPUMEHTATBHBIM JAHHBIM
TEeMIIepaTypy TOUYKY POCHI, U 3aTEM,
C TIOMOIIbIO TaOJIUIIBI 32aBUCUMOCTHU
JTaBJICHUS HACBIIIEHHOTO Mapa BOJIbI
OT TEMIIEpPaTypbl, OTHOCUTEIBbHYIO
BJIQXKHOCTDH BO3/IyXa, a TAKXKE
a0COJIOTHBIC U OTHOCHUTEIbHBIC
MOTPENTHOCTH ITUX BETUYHH.
Hcnonvzosams TEPMOMETP.

Pewams 3a1a4u Ha BEIYUCIICHUE
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2.5.2. 3HaAKOMCTBO
C DIIEKTPUYECKUM
KOHJICHCATOPOM

(MpakTHKyM)

DIIEKTPUUYECKUI 3apsi/I.
DIIEKTPUUYECKOE TOJIE.
HanpsikeHHOCTh 1 MOTeHIHAI
3JIEKTPUYECKOTO NoJist. PazHOCTH
MOTEHIINATIOB U HAPSIKEHHUE.
N3Mmepenune HanpsiKeHuUs.
BonwsrmeTtp. Konaencarop.
DIJIEKTPOEMKOCTh KOHEHCATOPA.
[TapannensHOE

1 MTOCJIEJOBATEIBHOE COCINHECHNE

KOHIACHCATOPOB

a0COJIIOTHOM M OTHOCHUTEIBHOU
BJIQYKHOCTH

Onepuposams NOHAMUAMU:
DIICKTPUYECKHH 3apsl, SIEKTPUICCKOEC
T0JIe, HANIPSHKCHHOCTD U MTOTCHITHAIT
AJIEKTPUYECKOTO TOJISI, pa3HOCTh
MOTCHIIMAJIOB U HANPSOKCHHE,
KOHJICHCATOP, AJICKTPOEMKOCTh
KOHJICHCATOpa.

Ymems BBIUNCIATH 3aps]] KOHACHCATOPA
TI0 €r0 JICKTPOSMKOCTH

Y HAIPSOKEHUIO, TPUMEHSATH (DOPMYJIbI
JUTSL pacyeTa 3JICKTPOSMKOCTH

IIPH TTOCJICIOBATEILHOM

U MMapajuIeIbHOM COSTUHECHUN
KOHJICHCATOPOB, COOMPAThH
AIEKTPUUYCCKYIO IICTIb.

Ilpusooums npumepwl
MIOCJICIOBATEIILHOTO M TTApaJUICIIBHOTO
COCIMHEHUS KOHJICHCATOPOB.
Hccneoosams 3aBUCUMOCTD

HAIIPAXKCHUS Ha KOHACHCATOPEC
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Hroro no pazaeny
Pazjien 3. DiiekTpoAMHAMMKA.
3.1. U3ydenwme mporiecca

paspAaKH KOHACHCATOPpAa

(TpaKkTUKYM )

DNEeKTPUYECKUI 3apsi.
DIIEKTPUUYECKOE TTOJIE.
HanpskeHHOCTh U MOTEHIMA
AJIEKTPUUECKOTro noJisi. Pa3HOCTH
MMOTCHIIUAIIOB U HAIIPSIKECHUE.
OJIC ncrounuka toka. 3mepenne

HanpspkeHus. BoapTmeTp.

OT €ro 3JIEKTPOEMKOCTH
U UHMepnpemupos8ams pe3ybTaTbl
ATOrO HKCIEPUMEHTA.

Onpeodensamb OTHOIICHUE
AIEKTPUUYECKUX EMKOCTEN JBYX
KOHJICHCATOPOB 10 U3MEPEHHBIM
3HAYCHUSAM HAIPSOKCHUS HA HUX,
OLICHUBATh A0COIOTHBIE

Y OTHOCHUTEJIbHBIC TIOTPEITHOCTH
U3MEPSEMBIX BEJIMYHH.
Hcnonvzoeams BOIBTMETD.
Pewams 3a1aun Ha coeIMHEHNE

KOHICHCATOPOB

Onepuposamv NOHAMUAMU
AIEKTPUYECKUH 3apsil, SIEKTPUIECKOE
1oJIe, HAMPSHKEHHOCTh M TTOTEHIIHAI
AIEKTPUYECKOTO TOJIs, Pa3HOCTh
MOTEHIINATIOB U HAMPSIKEHUE,

OJ1C uctouHuKa TOKa, KOHJIEHCATOD,

QJICKTPOCMKOCTb KOHACHCATOPA,
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Konnencartop. 1€KTpoeMKOCTb
KOHJIEHCATOpa. DIEKTPUUECKOE
conpoTuBiieHUE. 3akoH OMma

JUISL TIOJTHOM (3aMKHYTOM)
BJIEKTPUYECKOM LIETIH.
KonpaencaTtop B 11enu moCTOSIHHOTO

TOKa

AIIEKTPUUYECKOE COMPOTUBIICHUE.
Ymemwv popmynupoBath 3akon Oma
TS TIOJTHOM (3aMKHYTOM )
AIIEKTPUYCCKOMN TIETTH, BBIYUCIIATH
3aps]l KOHJeHcaTopa

0 €ro 3JEKTPOEMKOCTH

U HaNPSDKCHHIO, COOUPATH
AIIEKTPUUECKYIO 1IETIb.

IIpusooums npumepsvl TOBEICHUS
KOHJIEHCATOpa, BKJIIOUYEHHOTO B IIETIh
MOCTOSIHHOTO TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHUCHUMOCTHU CUJIbI TOKA OT BPEMEHH
IIPH pa3psiIKe KOHIEHCATOpa

4yepe3 pe3ucTop.

Cmpoumbs TpaK 3aBUCUIMOCTH CHJTBI
TOKa OT BPEMEHHU TP Pa3PSIIKE
KOHJIEHCATOpa 4epe3 pe3ucTop.
Ilpumensme IpaBUIa TOCTPOCHHUS
rpadKOB 3aBUCUMOCTEH (PU3NUECKUX

BEJIMYMH APYT OT APYra.

Hccnedosams 3aBUCUMOCTD CHITBI TOKA
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3.2.

Onpenenenue
YACIBHOTO

COIIPOTHUBJICHUA

Cuina toka. Hanpsbxenue. 3akoH
Oma 151 ydacTka IeTH.

3J’I€KTpI/IquKOe COIMPOTHUBJICHUC.

OT BPEMEHU TIPU pa3psiike
KOHJICHCATOpa Yepe3 pe3ucTop

U UHMEPNPemupo8ams Ty
3aBHCHMOCTb.

Onpeodensimp dAEKTPOEMKOCTb
KOHJICHCATOpa,

BbIpAXKas €€ Yepe3 yriioBou

ko3 PUIMEHT KacaTenbHOM K rpaduKy
3aBHCHMOCTH CHJIBI TOKA Pa3psiIKH
KOHJIEHCaTOpa OT BpeMEHH,
OLICHUBATh a0COIIOTHYIO

¥ OTHOCHUTEIIbHYIO TOTPEIIHOCTD
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTETMETP

U CEKyHI0MED.

Yemanaenusams 63aumocesszu.
Pewams xauecTBEHHBIE 3a/1a4H

0 KOHJIEHCATOpaXx, BKJIIOYEHHBIX B LIEMb
MOCTOSIHHOTO TOKa

Onepuposamv NOHAMUAMU

cHJia TOKa, HalpsKEHUeE,

QICKTPHUICCKOC COIIPOTHUBIICHUC,
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MaTepHala IpOBOJIOKU

(MpakTUKyM)

3aBUCHMOCTb CONIPOTHUBIICHUS
OJIHOPOJIHOTO MPOBOJHHUKA

OT €ro JUTMHBI U TJI0IAIN
IIONIEPEYHOr0 CEYEHHUs. Y IEIBbHOE

COIMPOTHUBJICHUC BCIICCTBA

yII€IbHOE CONPOTUBIIEHUE
BELIECTBA.

Ymemwv popmynupoats 3akoH Oma
JUTSL yJacTKa IETH, 3aIUChIBATh
dbopmyiy aJist 3aBUCUMOCTH
CONPOTHUBJICHUS] OJTHOPOIHOTO
MIPOBOHUKA OT €TO JUTUHBI

Y TUTOIIA/IU TTOTIEPEYHOTO CCUCHMUS,
coOupaTh IEKTPUUYECKYIO 1IETIb.
IIpusooums npumepwvl BEECTB

C pa3JIMYHBIM yJEIbHBIM
COTIPOTUBJICHUEM.

Ipumensames METOZT UBMEPEHUS

MaJIbIX DJIEKTPUUECKUX
COITPOTHUBJICHUH.

Hccneoosamsv 3aBUCUMOCTH
HATPSHKCHHSI MEXTy KOHIIAMH OTpe3Ka
MIPOBOJIOKH OT JUTMHBI 3TOTO OTPE3Ka

U UHMepnNpemupo8ams pe3yabTaThl
MIPOBEICHHBIX U3MEPECHHH, BBIYUCIISITh
AIIEKTPUUECKOE COMMPOTHUBIICHUE OTPE3Ka

IIPOBOJIOKH I10 UBMCPCHHBIM 3HAYCHUAM
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3.3.

Nzmepenne
BOJIBT-aMIIEPHOU
XapaKTEPUCTUKHU

MOJIYNIPOBOIHUKOBOTO

nuona (MpakTUKYM)

[MonympoBoauuku. CoOCcTBEHHAS
Y IIPUMECHAsI TPOBOJIUMOCTD
MOJIYIIPOBOJAHUKOB.

CaoiicTBa p-n-nepexona.

[1omynpOBOAHUKOBBIN U0/

CUJIBI TOKA U HANPSHKEHUS.
Onpedensams yaenbHOE CONMPOTUBIICHHE
Martepuasa IMPOBOJIOKH MO U3BECTHBIM
JUTUHE, TUAMETPy U CONPOTUBIICHUIO,
OIICHUBATh A0COTIOTHYIO
Y OTHOCUTEJIbHYIO TIOTPEITHOCTh
YACJIBHOTO COMPOTHUBIICHHUS.
Hcnonvzosams MyJIbTUMETP B peKUMaX
BOJIbTMETPA U aMIIEpMETpa, TUHEHKY,
MHUKPOMETP.
Pewams 3anaun Ha 3akoH Oma
JUISl y4acTKa LENU U Ha 3aBUCUMOCTh
CONPOTHUBIICHHS OTPE3KA IPOBOJIOKH
OT €ro XapaKTepUCTHK
Onepupogams NOHAMUAMU:
MOJIYIIPOBOAHUK, COOCTBEHHAs
Y IPUMECHAsI IPOBOJUMOCTb,
p-N-niepexo, MOIyIIPOBOIHUKOBBIN
JTUO/I.
Ymemwv 00BACHITH IPUPOTY
COOCTBEHHOU U MPUMECHOMU
MIPOBOJIMMOCTH, CBOMCTBA
p-N-niepexoja, IPUHIUI ACHCTBUS
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NOJIYIPOBOAHUKOBOTO TMO/1A,

ero GyHKIMOHUPOBAHUE

IIPU BKJIIOYEHUH B AJIEKTPUUECKYIO LIENb
MOCTOSIHHOT'O TOKa B IIPSIMOM

U B 00OpaTHOM HamnpaBJICHUH, COOUPAThH
AIIEKTPUUYECKYIO 11ETIb, YNTATh
MapKHPOBKY MOJIYITPOBOJHUKOBOT'O
Mo/1a.

IIpusooums npumepsbl UCTIOTB30BAHUS
MOJIYIPOBOJHUKOBOTO AHO/IA

B DJIEKTPUUECKHX IETISX.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHUCUMOCTHU CUJIbI TOKA, TEKYIIIETO
yepe3 MOoIyNPOBOIHUKOBBINA TUOI,

OT TMO/IAHHOT'O Ha HErO HAIPSKEHUSI.
Cmpoumbs SKCTIEPUMEHTATBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) moymipoBOAHHKOBOTO JTHO/IA
IIPY €T0 BKJIIFOYEHHUH B SJIEKTPUUYECKYIO
LENb NOCTOSSHHOI'O TOKA B IIPSIMOM

1 B 00paTHOM HaIpaBIICHUU.
IIpumensims IpaBUIIa MOCTPOCHHUS

rpauKOB 3aBUCUMOCTEN PU3NUECKUX
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Hroro no pazneny
OBUIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME

34

BEJIMYHH JIPYT OT JIpyra.
HUccneoosams BAX

MOJIYIIPOBOAHUKOBOTO IMO/A,
BKJIFOUEHHOTO B IIENb MOCTOSHHOTO TOKA
B IIPSIMOM U B OOpaTHOM HarpaBiIeHUU
U UHMepNPemupo8ams

3Ty 3aBUCUMOCTb.

Onpeodensamb dNEKTPUIECKOE
CONPOTUBIICHHUE TTOTYIPOBOIHUKOBOTO
JIM0J1a TIPU TaHHOM 3HAYCHUU
HaMPsHKEHUsI, OIIEHUBATh a0COIIOTHYIO
Y OTHOCHUTEJIBHYIO MTOTPEIIHOCTh

9TOU (PU3UUECKON BEIIMYHMHBI.
Hcnonvzoeams BOTBTMETP, aMIIEPMETP,
MEPEMEHHBIA PE3UCTOP, MAKETHYIO
J1aTy, MOJYIPOBOIHUKOBBIN JUO/.
Pewams 3a1aun Ha 1NN TOCTOSIHHOTO
TOKa MPU HAJMYUU B HUX UJCATBHOTO

Juoaa
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11 KJIACC

HaumenoBaunue
No KomnnuecTtBo
pa3aesnoB U TEM [IporpammHoe conepxanue
/1 YacoB
y4eOHOI0 MpeMeTa

Pa3nen 1. DnexkTtpoamnammnka

1.1. Ormenka BEIHYUHEI 2 MarnautHoe nosne. Bektop
TOPU30HTAIIBHON MarHuTHOM uHAyKuuu. [Ipunnun
COCTAaBJISIOLICH CyNEPIO3UIMN MAarHUTHBIX TOJICH.
MAarHUTHOU MHIYKIIUU JIMvHUY MarHUTHOW UHIYKIAH.
MarduTHOI'O MOJIs MarsurtHoe 1oje KaTylKu
3emiu (IPaKTUKYM) C TOKOM

XapakTepuCTUKA 1€ITETbHOCTH

oOy4Jaromuxcs

Onepupoeamb noHAmMuAMU. MAarHuTHOC

10JIe, BEKTOP MarHUTHOW WHIYKITUH,
JUHUU MarHUTHOW WHIYKITUH.
Ymems hopMyIMpOBaTh MPUHITHIT
CYIEPIO3UIIMA MarHUTHBIX TOJICH,
U300pakaTh TMHUM UHIYKIIHH
MarHUTHOTO MOJISI KATYIIKU C TOKOM,
coOMpaTh SKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUPOTHBIX
OOBEKTOB M TEXHUYECKUX YCTPOUCTB,
SBIISIOIINXCS UCTOYHHUKAMU
MOCTOSTHHOTO MarHUTHOTO TIOJIS.
Ipumernssme TPUHIIAT CYTIEPIIO3UITIH
MAarHUTHBIX MOJICH.

HUccnedosamv IpOCTPAaHCTBEHHYIO

OpHUCHTAUIO BEKTOPA MHAYKIINH

65



MAarHUTHOTO TOJIsI, CO3/1aBa€MOr0

Ha OCH COJICHOMIa TIPU CYNEPIIO3ULIUU
MarHUTHOTO MOJIst 3€MJIU U MarHUTHOTO
MOJIsl COJICHOU 14, B 3aBUCUMOCTH

OT CHJIBI TOKa B BUTKAaX COJICHOMA

U UHMepnpemupos8ams TIOJTyYCHHbIC
pe3yJIbTaThI.

Onpedensms 1O pe3ysibTaTam
MPOBEJICHHOTO YKCTIEPUMEHTA MOy b
TOPU30HTAIIBHON COCTAaBIISIOLIEH
BEKTOpAa MarHUTHOW MHAYKIUU
MAarHUTHOTO MOJs 3EMJIU, OLICHUBATh
a0COJIFOTHYIO U OTHOCHTEIIHHYIO
MOTPEITHOCTh U3MEPEHHOM (PU3HIECKOM
BEJINYUHBI.
Hcnonvzosams xoMnac, COJICHOU],
71a60paTOPHBIA OJOK MUTAHUS,
TPAHCIIOPTHP.
Pewams 3anaun Ha npUMeHEHUE
MPUHIHUIIA CYNIEPIO3ULIMN MAarHUTHBIX

oJIEN
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1.2.

N3mepenne
3aBUCUMOCTHU BEJIUYUHBI
MAarHUTHON MHIYKLUH
MAarHUTHOTI'O MOJIS
MAar"HuTa OT PacCTOSHUSA

(MpakTHKyM)

MarunurtHoe nosie. Bektop
MarHMTHOM MHIAYKUUHU. JInHUN
MAarHMTHOW MHAYKIMUA. MarautHoe

ITOJIC IIOCTOAHHOT'O MarHuTa

Onepuposams noHAMUAMU: MATHUTHOE
10JIe, BEKTOP MAarHUTHOW WHAYKIIHH,
JVMHUA MAarHUTHON MHIYKITHH.

Ymems n300paxaTs IMHUA UHIYKUIUN
MarHUTHOTO MOJIsI TOCTOSIHHOTO
MarHuTa, cooupartb
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOTHBIX
OOBEKTOB M TEXHUYECKUX YCTPOUCTB,
SBJISFOLINXCSA HCTOUHUKAMHU
HOCTOSTHHOT'O MarHUTHOTO MOJISI.
Ilpumensams cmapTdoH

C MpeAYCTaHOBJIECHHBIM IPOrPaMMHBIM
obecrieueHueM 1Ji U3MEpPEHUs
BEJIMYMHBI MAarHUTHOTO TOJIs, paBuja
OCTpOEHUs TpauKOB 3aBUCUMOCTEH
(bu3nyecKux BEIUYUH APYT OT Apyra.
Hccneoosams 3aBUCUMOCTD BEJTMUNHBI
MarHUTHOM MHAYKIIMM MarHUTHOTO
MOJISl TOCTOSIHHOT'O MarHuTa

Ha €ro NPOAOJIBHON OCH CHMMETPUU

OT paCCTOAHHNA MCXKAY HCHTPOM
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1.3.

Habnronnenue
MAarHUTHOT'O

rEcTepe3nca

(TIpaKkTUKYM)

MarunutHoe noJsie. Bexktop
MAarHMTHOW MHAYKIUU. JIMHUM
MAarHUTHOW MHAYKIIMUA. MarauTHoe
M0JI€ KaTYIIKH C MTOCTOSIHHBIM

TOKOM. MarumuTHoOE 1oJie

MAarHuTa ¥ TOYKOU U3MEPEHUN

U UHMepnpemupo8ams MOJTyYECHHbIC
pe3yJIbTaTHI.

Cmpoumbs 3KCTIEpUMEHTANTBHO Tpadux
3aBUCUMOCTH MOJYJII MArHUTHOU
WHYKIIMA MAarHUTHOTO TIOJISI
MOCTOSIHHOTO MarHuTa

Ha €ro MpoJ0JbHON OCU CUMMETPHUHU
OT PACCTOSTHUSI MEK]1y LIEHTPOM
MarHuTa U TOYKOU U3MEPEHUIN

(c yueTom abCOTIOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYUH).
Hcnonvzosams TMITMHIPUYECKUN
MOCTOSIHHBI MarHuT, JINHEWKY.
Pewams 3anaun Ha IpUMEHEHUE
MPUHIUIIA CYNEPIO3ULIMN MAarHUTHBIX
noJeu

Onepuposams noHsmusMuU: MarHUTHOE
10Jie, BEKTOP MarHUTHON UHIYKLIHH,
JIMHUY MAarHUTHOW UHAYKIUU,
(beppoMarHeTuK, MarHUTHBIH

THCTEPE3HC.
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B BelecTse. DeppoMarHeTuku.

MarHuTHbIN TUCTEPE3UC

Ymems n300paxkaTh IMHUA WHIYKITAN
MarHUTHOTO TTOJISI KATYIIKH

C IIOCTOSIHHBIM TOKOM, OOBSICHSATH
ABJIEHUA (peppoMarueTuzma

¥ MarHUTHOTO TUCTEpE3nca, COOMpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepvi MaTepuaoB,
obnanarmux GeppoMarHuTHEIMU
CBOMCTBAMHM.

Ilpumensams cmapTdoH

C TIPEAYCTAHOBIICHHBIM MPOTPAMMHBIM
obOecrieueHrEM JIJIsl U3MEPEHUS
BEJIMYMHBI MAarHUTHOTO TOJIs, TIpaBUJia
MOCTPOCHHMS TpapUKOB 3aBHCUMOCTEMN
(bU3UYECKUX BEJIMUUH JIPYT OT ApyTa.
Hccneoosams 3aBUCHMOCTD BEJIUYUHBI
MarHATHON WHIYKIIMH MarHATHOTO
OJIsI BOJTM3U TOPIIA KaTYIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOMU

Ha (heppOMArHUTHBIN CEP/ICUHHK,

OT CHJIBI ITPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKaA U UHmepnpemupoeanib
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1.4

N3ydenne paboTsl
DJIEKTPOJIBUTATEIIS
U JIMHAMO-MAIITUHBI

(gacTh 1) (mexims)

[TocTostHHBIN TOK, cuiIa AMmepa
(ee HampaBiIeHUE U MOAYJIb),
AJIEKTPOJIBUTATEIb IOCTOSTHHOTO
TOKa, JUHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKa)

MOJTyYEHHBIE PE3yIbTAThI
KaK HaOJII0/ICHHEe MarHUTHOTO
THCTEpe3uca.

Cmpoumbs SKCTIEPUMEHTATBHO IpapuK
3aBUCUMOCTH MOYJISi MArHUTHOM
WHIYKITUM MAarHATHOTO TIOJIST KaTYIIIKH
¢ peppOMarHUTHBIM CEPJICUHUKOM

OT CWJIBI MPOTEKAOIIET0 Yepe3 KaTyIIKy
TOKa (C y4eTOM aOCOIOTHBIX
MOTPENTHOCTEN U3MEPEHHBIX
(bUBUIECKUX BEITUYUH).
Hcnonvzosams 1ab0OpaTOPHBIMA
MCTOYHUK MUTAHUS

Onepuposams noHAMUAMU: CUATIA
Amrepa, 3JeKTPOABUTaATElb,
JTMHAMO-MAIIIUHA.

Ymems onipenenstb MOAYIb

Y HaIpaBJICHHUE CUJIBI AMTiepa.

3nams ucTOPUIO N300PETEHUS
DIIEKTPOJABUTATEIIS

Y COBEPIICHCTBOBAHUS

€ro KOHCTPYKIIMH, YCTPOMCTBO
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1.5.

N3ydenne paboOTHI
DJIEKTPOJIBUTATEIIS
Y TMHAMO-MAaIINHbBI

(gacTh 2) (MpaKTHKyM)

[TocTostHHBIN TOK, cuiIa AMmepa
(ee HampaBiIeHUE U MOAYJIb),
AIIEKTPOJIBUTATENb TOCTOSIHHOTO
TOKa, JUHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKa)

Y IIPUHIUII JEUCTBUSA
AIIEKTPOJABUIATENA IIOCTOSHHOTO TOKA
Y TUHAMO-MAaIlVHBI.

IIpueooums npumepsvi IPUMEHEHUSI
AIEKTPOJABUIATENSA ITIOCTOSHHOTO TOKA
Y TUHAMO-MAaIlIVHBI.

Onpedensame HapaBIICHUE BPAILICHUS

AKOPA JICKTPOABUTATCIIA IIPU 3a/ITaHHOM

HaIPaBJICHUH TPOTCKAHHMS
AIIEKTPUIECKOTO TOKa B 0OMOTKaX
CTaHHHBI.

Pewams 3a1aum 0 37IEKTPOBUTATETIC
TIOCTOSTHHOTO TOKa M TUHAMO-MAIITHHE
Onepuposams noHAMUAMU: CUATIA
Awmriepa, 2JIeKTPOIBUTATEIb, JHHAMO-
MaIiuHa.

Ymems onipenenstb MOAYIb

Y HAIIPaBJICHUE CUITBI AMIepa,
coOMpaTh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpuooums npumepsi IPUMEHEHUS

QICKTPOABUTATCIIA ITIOCTOAHHOI'O TOKA
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Uroro no pazneny

10

U IMHAMO-MaIlIUHBI.

Ipumensme TEOPETUUECKUE CBEACHUS
00 AJEKTpOABUTATENE TOCTOSIHHOTO
TOKa ¥ O TUHAMO-MAIlluHE

JUTs1 0OBbSICHEHUS IPOBOIUMOTO
HKCIIEPUMEHTA.

HUccnedoosams 1B 3aBUCUMOCTH:

1) cusbl TOKa, BhIpabaThIBACMOM
reHepaToOpoM, OT BETMYMHBI MOMEHTA
CHJIBI, IPUJIOKEHHOTO K €T0 Baly;

2) BeJTMYMHBI HATIPSDKEHHUS, TOJJAHHOTO
Ha 3JIEKTPOJBUTATENb,

OT YaCTOTHI €T0 BpallleHUs

U MEXaHWYECKOW Harpy3KkH ero Baja
U UHMEpPNPemuposams MOITy4CHHbIE
pE3yJIbTATHI.

Hcnonvzoeams 31EKTPOMOTOD,
71a00paTOPHBIA HCTOYHUK MTUTAHUSA,

peocTar, MyJIbTUMETP
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Paznen 2. Kosie0anus v BOJIHBI.

2.1.

N3yyeHnue 3aBucuMocTu
nepuojaa KojieobaHui
JINTHEVKU

Ha UIMHIAPUIECKOMN
MTOBEPXHOCTH

OT pajuyca ee

KPUBU3HBI (IPAKTHUKYM)

lMapmonunueckue KonedbaHusl.

X kmHEeMaTHyeckoe,
JTUHAMUYCCKOE U DHEPTETHIECKOE
onucanwue. [lepuon u yactora
koseOanuii. [lepron Mambix
CBOOO/THBIX KOJIEOAHUI

MaTEMAaTH4YCCKOI'oO MasiTHHUKaA

Onepuposamv NOHAMUAMU:
rapMOHHYECKHE KoJieOaHus,

MEePUOJI U YaCTOTa KoJIeOaHUIA.

Ymems 3aniuchiBaTh

Y UHTEPIPETUPOBATh YPAaBHCHUE
TapMOHHYECKUX KOJICOAHUH, TPUMEHSTh
3aKOH COXPAHCHHS YHEPTHUH

JUIS1 KOJieOaTeIbHBIX MPOIECCOB,
coOHMpaTh SKCIIEPUMEHTAIbHYIO
YCTAHOBKY, OOBSICHATH POJIb MAJIOCTH
aMILTUTY/IBI KOJICOAHMIA.

Ilpusooums npumepol KoaeOaTEITBLHBIX
MIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHMOCTH IepUOIa KoJIeOaHUA
JMHEWKU Ha TWJIMHIPUYECKON
MMOBEPXHOCTH OT pajinyca €€ KPUBU3HBI.
Hccneoosams 3aBUCUMOCTH TIepHOia
KoJIeOaHUHN JTUHEUKH

Ha MWJINHAPUYECKON MOBEPXHOCTH

OT pagnuyca €€ KPUBU3HBI
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2.2.

N3yuenue 3aBUCUMOCTH

aMIUTMTY 16l KOJIeOaHUMH

["apmoHnueckue KonebdaHus.

AMIunTyaa, nepuoa U 4actota

U unmepnpemupo8ams OTyIYECHHYIO
3aBHCHUMOCTb.

Cmpoums rpaduK 3aBUCUMOCTH
nepuo/ia KojieOaHui JIMHEKU

Ha [WJIUHAPUYECKON TTOBEPXHOCTH
OT pajinyca €¢ KpUBU3HBI

N JIMHCAPU30BBIBATb 3TY 3aBUCUMOCTD

(c yueTom aOCONIOTHBIX MOTPEIIHOCTEN

U3MEPSAEMBIX (PU3MYECKUX BEJTUYHUH ).
IIpumensams ipaBUiIa OCTPOCHUS
rpauKoB 3aBUCUMOCTEN PU3NUECKUX
BEJIMYUH JPYT OT JIpyTa.
Hcnonvzoeams TUHENKY, CEKYHIOMED.
Yemanasnusams 63aumocesnzu
MEXKy KHHEMaTUYECKUM,
JTAHAMAYECKUM U SJHEPTreTUYECKUM
ONMCAaHUEM FAPMOHUYECKUX
KoJIeOaHMUI.

Pewams 3anaun Ha rapMOHUYECKHE
KoJie0aHus

Onepupoeamv NOHAMUAMU:

rapMOHHYECKHUE KojaeOaHus,
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NPYXKHHHOTO MasTHUKA
OT BpEMEHU

(mpakTUKyM)

KOJIeOaHUIA.
[ToHsATHE O 3aTyXarOIUX

KOJICOaAHUIX.

aMIUTUTY/1a, TIEPUOJ M YacTOTa
KoJieOaHul, 3aTyXaHue KoJeOaHuH.
Ymems 00BSACHATD 3aTyXaroume
Kosie0aTeabHbIe MPOIECCHI C TO3ULUI
3aKOHA U3MEHEHUS] MEXaHUIEeCKOU
HHEPruu, coOUpaTh
IKCIIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepsbl 3aTyXarOMUX
KoJ1e0aTenbHbIX MPOIIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTHU aMILTUTY/IbI KOJeOaHuii
NPYXUHHOTO MasgTHUKA OT BPEMEHU
IPY HAJIMYUU 3aTyXaHUS.

Cmpoums TpaduK 3aBUCUMOCTH
aMIUTATYbI 3aTYXaIOUUX KoJleOaHu
MasiTHHKAa BPEMEHU U JINHEAPU30BhIBATDH
3Ty 3aBUCUMOCTH (C y4eTOM
a0COIOTHBIX TTOTPENTHOCTEH
U3MepSIeMBbIX (PU3NUECKUX BEJIHUNH).
Ilpumename ipaBUIia IOCTPOCHUS

rpa kOB 3aBUCUMOCTEHN (PU3HUECKIX

BEJIMYMH APYT OT JIpyra.
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2.3.

N3mepeHne akTUBHOTO
Y PEAKTUBHOTO
COIPOTUBJICHUH
KaTyIIKU
VUHIYKTUBHOCTHU

(IpaKTUKYM)

[TepemeHHBIN TOK. AMIUTUTYAHOE U
JCUCTBYIOIIEE 3HAUCHUE CUJIBI TOKA
u HanpsiokeHusi. CuHycouaanbHbINA
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOP U KaTyIlKa
VHJYKTUBHOCTH B LIETIN
CHHYCOUJAJIBHOT'O ITIEPEMEHHOIO
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE ¥ MHIYKTUBHOE)

COIIPOTHUBJICHHUC

Hccneoosamsb 3aBUCUMOCTD AMIUIATY 1B
3aTyXaroluX KojieOaHU MasiTHUKA

OT BPEMEHU U UHMEPNPEMUpo8amy
3Ty 3aBUCHUMOCTb.

Hcnonvzoeams IMHENKY U CEKYHIOMED
Onepuposams NOHAMUAMU:
NepPEeMEHHBIN TOK, aMIUITUTYAHOE

U JICUCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA
W HaIpsDKEHUsI, CAHYCOUIalTbHBIN
NepeMEHHBINA TOK, aKTUBHOE,
pEaKkTUBHOE, EMKOCTHOE U MHAYKTHBHOE
COTIPOTHUBJICHHE.

Ymems 0OBSACHATH MIOBENICHUE
pe3ucTopa, KOHJIEHCATOpa U KaTyIIKU
WHIYKTUBHOCTH, BKJIIOUYEHHBIX B LIETIb
CHUHYCOUJAJIBHOIO IEPEMEHHOTO TOKA,
coOupaTh IEKTPUUECKYIO LIETIh
(mocyienoBaTeNbHO COCTMHEHHBIC
PE3UCTOP U KATYLIKa UHAYKTUBHOCTH,
NOJIKJIFOYEHHBIE K TEHEPATOPY).
IIpusooums npumepvr TPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LICIIAX
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NEPEMEHHOTO TOKa.

Dopmynuposams TUNIOTEZY O XapaKTEPe
3aBUCUMOCTH aMILTUTYIbl HAIIPSKCHHSI
Ha Pe3UCTOpe OT YaCTOTHI MOJJABAEMOTO
Ha BXOJI IIEITH TIEPEMEHHOTO
HAIPSHKCHUS TTOCTOSTHHON aMIUTHTY/IbI.
Cmpoumb TpaduK 3aBUCUMOCTH
aMIUTATYbI HAIIPSKCHUS HA PE3UCTOPE
OT YaCTOTHI TI0/IaBa€MOT'0 Ha BXOJI LICTIH
NIEPEMEHHOTO HANPSHKEHUS TIOCTOSTHHOM
aAMIUTATYIBI (C yY4ETOM a0COTIOTHBIX
MOTPEITHOCTEH U3MEPSIEMBIX
(bU3UIECKUX BEITUYNH).

Ipumensims TipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYHH JIPYT OT ApyTa.

Hccneoosamsv 3aBUCUMOCTD aMILIATYIbI
HAMPSHKSHHS Ha Pe3UCTOPE OT YaCTOTHI
110/1aBa€MOT0 Ha BXOJI IICTIH
MIEPEMEHHOTO HATPSKEHUS TOCTOSTHHOM
aAMIUTATYIBI U UHMEPNPemuposams

IMOJTYUYCHHYIO 3aBUCUMOCTbD.
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2.4.1. BsBeneuue
B OKCIICPUMECHTAJIbHYIO

aKyCTUKY (JICKIIHS)

MexaHn4ecKue BOJIHBI, YCIOBUS
ux pacrpoctpanenus. [Tonepeunsie
U TIpoI0JIbHBIE BOJIHEL. [lepuon,
4acToTa, CKOPOCTh
pacpoCTpaHEHUS U JJIMHA BOJIHBI.
OtpaxkeHue, NperoMJIICHHE,
uHTepdepeHnus u nudpaxius
BOJIH. 3BYK KaK ME€XaHH4YecKas
BosiHa. CKOpPOCTH 3BYKA.
['pomkocTs 3ByKa. BricoTa TOHAa.

O6epronbl. TeMOp 3ByKa

Onpeoensimb aKTUBHOE CONTPOTUBIICHUE
KAaTYIIKU UHIYKTUBHOCTH

(Mo HU3KOYACTOTHOM 00IacTH rpaduka)
Y UHIYKTUBHOCTB KATYIIIKU

(110 BEICOKOYACTOTHOM yacTu rpaduka).
HUcnonvszosamsb renepaTop HU3KOU
4acTOTHI, OCIIMILIOrpad Uik BOJILTMETP
MEPEMEHHOT0 HANPSHKEHUS.

Pewamu 3a1aun Ha 11eNM IEPEMEHHOTO
TOKa C PE3UCTOPAMH, KOHJIEHCATOPAMHU
U KaTyIIKaMU WHIYKTUBHOCTH
Onepupogamv NOHAMUAMU:
MEeXaHH4YecKasi BOJIHA, TIEPUO/I,
4acToTa, CKOPOCTh PACIIPOCTPAHEHUS

U JJIMHA BOJIHBI, OTPAXKEHUE,
npesioMiIeHue, HHTephepeHITUs

U TUQPaKIus BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTbB, BEICOTa TOHA, 00EPTOH

1 TeMOp 3BYyKa.

Ymemsv 0OBACHITH pa3nuiyue MExXIy
MONEPEYHBIMU U TPOJOIBHBIMU

BOJIHAMMH.
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3namo HOpMYIIbL, CBA3BIBAIOLINE
CKOpPOCTb, IEPUOJI, YACTOTY U JIUHY
BOJIHBI, TPOCTEUIINE METOIbI
MCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsi 3BYKOB pa3HOU
I'POMKOCTH, BBICOTHI TOHA U TEMODa,
SABJICHUU OTPA’KEHUS, IPEITIOMIICHHUS,
uHTephepeHINHN U TU(PPAKIIUHA BOJHEI.
Onpedensims Ha CIyX 3BYKU BBICOKUX
Y HU3KHUX YaCTOT, TOHAIbHBIE 3BYKH
Y IIyMBI.

Pewamy 3a/1a4M O 3BYKOBBIX BOJIHAX

2.4.2. Ocmuinorpamma 1 [Iepuon, yactora, CKOpOCTH Onepupoeamv nNOHAMUSAMU: BBICOTA
U CTIEKTP TJIACHBIX pacupoCTpaHEeHMs U JJIMHA BOJIHBL.  TOHA, 00€PTOHBI, TEMOp 3BYKa, CIIEKTP
3BYKOB (IIPAKTUKYM ) CxopocTb 3ByKa. [ pOMKOCTB 3ByKa. = 3ByKa, OCIAJIIOTpaMMa.
BricoTa Tona. O6eptonsl. TeMOp Ymems 00BACHATD, Kakasi HHMOpMAITUS
3ByKa. CIeKkTp 3ByKa COJIEPKUTCS B OCLIIILIOTPAMME,

a Kakas B CIIEKTpe, cOOUpaTh
DKCIEPUMEHTAJIBHYI YCTAHOBKY.
IIpusooums npumepsvl TPUPOTHBIX
MIPOLECCOB U TEXHUYECKUX YCTPOKUCTB,

KOTOPBIE TEHEPUPYIOT TOHAIBHBIE
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3BYKH U IIIyMbl, UX OCHIJIJIOTPaMM

U CIIEKTPOB.

Ilpumensams 1714 NONYy4EHUS
OCIIJIOTPaMM M CIIEKTPOB 3BYKOB
MEePCOHATBHBIN KOMITBIOTEP

C MUKpPO(OHOM MIIi cMapTHOH

C MPETyCTaHOBJIEHHBIM MTPOTPAMMHBIM
obOecrieueHUEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCHIMJIJIOTPAMM M CHIEKTPOB Pa3InYHBIX
3BYKOB.

HUccrneoosams ocMIIOrpaMMBbl

U CIIEKTPBI PA3TUYHBIX TITACHBIX
3BYKOB OJIM3KHX YaCTOT

U UHMepNpPemupo8ams U
OCIIMJIJIOTPAMMBI U CIIEKTPHI.
Onpedensams O OCHUILIOTpaMMaM

U CTIEKTPaM aMIUIATYIbI 3BYKOBBIX
BOJIH, YaCTOThI UX TOHOB U 00EPTOHOB,
OLICHUBATh a0COJIIOTHBIE

Y OTHOCUTEJIbHBIE MTOTPEIIHOCTH

HN3MCPCHHBIX (1)I/IBI/II-ICCKI/IX BCJINYHH.
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2.5.1. Crosune MexXaHUYECKUE

BOJTHBI (JICKITHS)

Crosiuast MeXaHHUECKasl BOJIHA
KaK CymMMa JBYX BOJIH, OCTYIITUX

B MPOTHUBOMOJIOKHBIX
HamnpasieHusX. [lonepeunsie

Y MIPOJOJIbHBIE CTOSUYUE BOIHBI.
ITepuon, yactora, CKOPOCTh
pacnpoCTpaHEHUs U IJIMHA CTOSTYEH
BOJIHBI. ¥Y3JIbl U MyYHOCTH.
Brnusgnue rpanui ogHOMEPHOU
cpeabl Ha OPMHUPOBAHHUE CTOSTUNX
BOJIH. P€30HATOPBI C OTKPBHITHIMHU
Y 3aKPBITHIMU KOHIIAMU. Y CJIOBUS
00pa3oBaHUs CTOSYNX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOM TOH ¥ 00EPTOHBI

CTOSTYEU 3BYKOBOM BOJIHBI

Yemanasnueamo 63aumocensu
MEXK1y TPOMKOCTBIO 3BYKa U BUJIOM
OCLMJUIOTPAMMBI; MEXKAY BBICOTOMN
TOHA (TeMOPOM 3BYKa) U BUIOM
CIIEKTpa

Onepuposams nouamusimu. CTosT9as
BOJIHA, Y3€JI U TyYHOCTh CTOSUEH
BOJIHBI, OCHOBHOW TOH U 00EPTOH
CTOSYEN 3BYKOBOU BOJIHBI.

Ymemwv 0OBSACHATH yCIOBUS
0o0pa3oBaHUs CTOSYUX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX pE30HATOPAX, MPUHITUII
JICUCTBUSA KaMEpPTOHa.

3Hamb BUJBI TPAHUYHBIX YCJIOBUH,
bopmyiTy, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U OOE€PTOHOB

C JUTMHOW PE30HATOPa U CKOPOCTHIO
3BYKA.

IIpusooums npumepwvl 3ByKOBBIX
PE30HATOPOB.

Pewamo npocTeimue 3a1auun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 MW3yueHue cuekTpa
3BYKa JIMHEHHOT'O
pe3oHaropa

(MpakTUKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOAYEHN 3BYKOBOU BOJIHBI

Onepuposams noHAMuUAMU: OCHOBHOM
TOH U 00€PTOHBI CTOSIYEH BOJIHBI,
TeMODp 3BYyKa, CHEKTP 3BYKA.

Ymemw 00BsCHTH, Kakasi UHPOpMAIIHS
COJICP)KUTCS CTIEKTPE 3BYKOBOM BOJIHBI,
coOHMpaTh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY.

Ilpusooumuv npumepsvt TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumenams AJig IOTYUYEHUS 3BYKOB
CaMOJIeNTbHBIN aKyCTUYECKUM pe30HaTOp
(mpoOupKy, YACTUYHO 3aIMIOJIHEHHYIO
BOJION), & JIJISl IOJTyYEHUSI CIIEKTPOB
3BYKOB — IEPCOHATILHBIN KOMIIBIOTEP

¢ MUKpO(hOHOM WU cMapThHOH

C MPEAYCTAaHOBJICHHBIM MTPOTPAMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTEN 4aCTOThl OCHOBHOIO
TOHA U TIEPBOTI'0 0OOEPTOHA 3BYKOBOM
BOJIHBI OT JUTHHBI PE30HATOPA.

Cmpoums TMHEaApU30BaHHbIC TPAPUKU
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3aBHCHMOCTEH 9acTOTHl OCHOBHOTO
TOHA U TIEPBOTO 00EPTOHA 3BYKOBOU
BOJIHBI OT BBICOTHI BO3IYIIIHOTO CTOJI0A
B IIpoOupKe (C yueToM a0CONMIOTHBIX
MOTPEITHOCTEN U3MEPSIEMBIX
(bu3HYEeCKUX BETUYMH).

IIpumensime ipaBuUiIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH PU3UIECKUX
BEJIMYUH JPYT OT ApyTa.
Hccneoosamob rpadvKu 3aBUCUMOCTEH
YaCTOThl OCHOBHOTO TOHA U MEPBOTO
00epTOHa 3BYKOBOM BOJHBI OT BHICOTHI
BO3JIYIITHOTO CTOJIOA B MPOOUPKE

U UHmMepnpemuposams 3Tu Tpaduxy.
Onpedensamb CKOPOCTh 3ByKa B BO3/IyXE
o rpadukaM 3aBUCUMOCTEH YaCTOTHI
OCHOBHOI'O TOHA U MEPBOro 00epTOHA
3BYKOBOMW BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0A B IPOOHpKeE,
OLICHUBATh A0COTIOTHYIO

¥ OTHOCHUTEJIbHYIO OTPEIIHOCTD

M3MEPEeHHON (PHU3NUECKON BETUUUHBI
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2.6.1.

N3mepenue nokasarens
IIPEIIOMIICHHUS
TUIOCKOIAPAIIIETbHOU

IJIACTUHBI (IPAKTUKYM )

JIyu cBeta. OTpaxkeHue cBeTa.
3aKOHBI OTPAXKEHHUS CBETA.
[Ipenomnenue ceeta. 3aKOHBI
npesioMiieHust cBeTa. AOCOTIOTHBIN
NoKa3aTesb MPeJIOMIICHHUS.
OTHOCHUTENBbHBIN NTOKa3aTelNb

PEIOMIICHHS

Onepuposamuv nousimusimMu. 1y4 CBETa,
OTpa)KEHUE CBETA, MIPEJIOMIICHHE CBETA,
aOCOJIFOTHBIM U OTHOCHUTEIIBHBIM
MOKa3aTeb MPEIOMIICHHUS.

Ymemwv popmynupoBaTh 3aKOHBI
OTpa)KEHUsI CBETa, 3aKOHbI
MIPEJIOMJICHHSI CBETa, COOUpPaTh
AKCTIIEPUMEHTAIBHYIO YCTAHOBKY.
Ilpusooumsv npumepsbr ONMTUIESCKUX
SIBIICHUM, B KOTOPBIX HAOTIOJAI0TCS
SIBJICHUS OTPAXKEHUS U TIPETOMIICHHUS
CBeTa.

Ipumernsime 3aKOHBI IPEITOMIICHUS
CBeTa.

Cmpoums X0 ny4den

P IPEJIOMJICHUU CBETa

Ha MMOBEPXHOCTH.

Hccneoosamv n3mMeHeHue
HaIlpaBJICHUSI Jy4ya CBETa, NaJaroIlero
Ha OOKOBYIO MOBEPXHOCTh

HHOCKOHapaHHeHBHOﬁ IIJ1aCTHUHBI,

B 3aBUCUMOCTH OT yIJiad IIaJACHUA
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2.6.2 H3mepeHue mokaszarens
TPEJIOMIICHHSI TIPU3MBI
10 MUHUMAJIBHOMY YTy
OTKJIOHCHHS JIa3€PHOTO

ay4a (IPaKkTUKYM )

[Ipenomiienue cBera. 3aKOHBI
pesIoMJICHHS cBeTa. AOCOIIOTHBIN
MOKa3aTeNb MPETOMIICHHUS.
OTHOCUTENBHBIN OKA3ATEIb
npesomiieHus. [Ipusma.

[Ipenomnsromuid yroy npu3Msl

U UHmMepnpemupoeams IOJIyYCHHbIE
pEe3yJIbTATHI.

Onpedensamsb MOKa3aTEINb MPEITOMIICHUS
MaTepraia II0CKONapaIUICIIbHOU
MJIACTUHBI, OLICHUBATH a0COTIOTHYIO
Y OTHOCUTEJIbHYIO MTOTPEIIHOCTD
U3MEPEHHOUN (PU3HUECKON BETUIMHBI.
Hcnonvzoeams na3epHyIO yKas3Ky,
JIMHEUKY.

Pewams 3anaun Ha IpEIOMIIEHHE CBETA
Onepuposams NOHAMUAMU:
MpeIOMJICHHE CBETa, a0COTIOTHBIM

Y OTHOCHUTEJIBHBIN ITOKA3aTENb
IIPEJIOMJIICHHUS], IPEJIOMIISIOLNAN YT O
IIPU3MBI.

Ymems paccunThIBAT MUHUMAJIBHBIN
YTOJI OTKJIOHEHUSI JIyda TPEYrOJIbHOU
PaBHOCTOPOHHEH MPU3MOIA, COOMPATH
DKCIEPUMEHTAJIBHYI YCTAHOBKY.
IIpusooums npumepsvl ONTUUECKUX
MpUOOPOB, B KOTOPBIX TPUMEHSIOTCS

MPETOMIISFOLIME TPU3MBL.
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IIpumenams 3aKOHBI TPETOMIICHUS
CBETA.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOU
PaBHOCTOPOHHEHN NIPU3ME B CIIydae
MPOU3BOJILHOT'O HAIPABIICHUS TIaJICHUS
Jy4da U B CIyda€ MUHUMAJIBHOTO yTiia
OTKJIOHEHUS JTyYa.

HUccrneoosamsb 3aBUCUMOCTB yTiia
OTKJIOHEHUS JTy4a TPEYTOJIbHON
PaBHOCTOPOHHEN MPU3ZMOU

OT HAMNpABJICHUS MAJAONIETO Jy4a
U UHMepnpemupos8ams TMOJTyYCHHbIE
pEe3ybTaTHI.

Onpedensamb 110 TOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO yTIJia
OTKJIOHEHUS JTy4a TPEYTrOJIbHON
PABHOCTOPOHHEMN NTPU3MOM ITOKA3ATEIIb
MPEJIOMIICHHS] MaTepuasa IpU3Mbl,
OLICHUBATh A0COTIOTHYIO

Y OTHOCUTEJIBHYIO IMOTPEMIHOCTD
U3MEPEHHOU (pr3nuecKoit

BCJINYHMHEI.
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2.7.1.

[Ipumenenue ¢ dexra
MIOJTHOTO BHYTPECHHETO
OTpasKeHUSs

B UBMEPCHUSX (JISKITHS )

1

IlonmHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbIN yroi MoJHoro

BHYTPCHHCTO OTPAXKCHUA

Hcnonvzoeams pu3my, JIa3€pHYIO
YKa3Ky, TPAHCIIOPTHUP.

Pewams 3anaun o penoMiIeHUN 1yden
B IIpU3Max

Onepupoeamv noHsmusamu.: TOTHOE
BHYTPEHHEE OTpa’KeHUE, NpeIeIbHbIN
yTOJI MOJIHOT'O BHYTPEHHETO
OTpakKeHHUSI.

Ymems bopMynupoBath ycioBue
BO3HUKHOBEHUS IIOJIHOTO BHYTPEHHETO
OTpPaKEHUS.

3name hopMyIty, CBA3BIBAIOIIYIO YTOJ
MOJIHOTO BHYTPEHHETO OTPAKECHUS

C a0COJIFOTHBIMU TTOKA3aTEIAMHU
MIPEJIOMJICHHS CPEI.

IIpusooums npumepsvl TPUPOTHBIX
SBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOJIIOMaeTCS
(mpuMeHsieTcs) SIBJICHUE MOJTHOTO
BHYTPEHHETO OTPaXKEHUS.

Pewamys 3a1a4n Ha IOJTHOE BHYTPEHHEE

OTpaKEHHUE
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2.7.2. VI3amepeHnue nokasartesns
MPETOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJII0/ICHUS yTiia
MOJIHOTO BHYTPEHHETO
OTpaXeHUs

(MpakTHKyM)

[TonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbIN yroi OJHOro

BHYTPEHHETO OTPAXKEHUS

Onepuposamv NOHAMUAMU:
MIpPEJIOMJICHHE CBETa, a0COTIOTHBIN

1 OTHOCHUTEJILHBIM MOKa3aTellb
MIPETOMJIICHHUS, PEIOMIISIIOIINI yTO
MIPU3MBI, TTIOJTHOE BHYTPEHHEE
OTpaKEHUE, MPEJICIIbHBIN YTOJ MOJHOTO
BHYTPEHHETO OTPAXKECHUS.

Ymems paccuuThIBaTh YToJI MOJTHOTO
BHYTPEHHET0 OTpaXE€HUsI, COOUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooumsv npumepsvt ONMTHIESCKUX
pUOOPOB, B KOTOPBIX IPUMEHSFOTCS
MPEIOMIISFOIIAE TTPU3MBI

Y UCTIOJIB3YETCS SIBJICHUE TTOJTHOTO
BHYTPEHHETO OTPAXKCHUA.

Cmpoumw X0J 1y4a B TPEYroJIbHON
MPU3ME C YYETOM BO3MOKHOTO IMOJIHOTO
BHYTPEHHETO OTPAXKECHUS JIyUa.
IIpumensims 3aKOHBI PEITOMIICHUSA
CBeETa.

Hccnedosamsv ycnoBus, Npu KOTOPBIX

MOYKHO HaOJI101aTh MOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka GhopmyIisl
TOHKOM JIMH3BI

C TIOMOIIIBIO METOAA
napajiakca,
MIPUMEHEHHOTO

JUJIS OTIpEACTICHUS

Cobuparomue 1uH3bI. TOHKasA

JINH3a. (DOKYCHOG PaCCTOAHUC

1 ONITMYECKas CUJIa TOHKOM JIMH3bI.

3aBUCUMOCTH (POKYCHOTO
PACCTOSIHUSI TOHKOH ChepruecKon

JIMH3bI OT €€ TCOMCTPUU

OTpPa)KEHHUE JTy4ad, UIYLIETO
B TPEYIOJIBHOM IIPU3ME

U UHmMepnpemupos8ams TMOJTyICHHbIC
PE3YABTATHI.

Onpedensams OKa3aTelb MPEJIOMIICHUS
Marepuana Ipu3Mbl IO U3MEPEHHBIM
napaMmeTpam, MpU KOTOPbIX HAUMHAET
HA0JII01aThCS MOJTHOE BHYTPEHHEE
OTpaXKEHHUE Jly4ya B MPU3ME, OIICHUBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENIHOCTh U3MEPEHHOM (pu3nyeckoin
BEJINYUHBI.

Hcnonvzoeams pu3My, J1a3€pHYIO
YKa3Ky, JIMHEUKY.

Pewams 3a1a4n 0 TOJIHOM BHYTPEHHEM
OTPAXKEHUH JIy4EN B PU3MaX
Onepupoeams noHssmusamu: JTAH3A,
TOHKAas JIMH3a, cOOMparomas JuH3a,
rJIaBHasi ¥ MOOOYHAs ONTUYECKAs OCh,
dokyc, HOKyCHOE pacCTOSHHE,
(dbokanbHas MIOCKOCTh, ONTHYECKas

Cuiia, IOICPCIHOC YBCINYCHUC,
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MTOJIOKCHHSI
M300paxeHus

(MpakTUKyM)

Y OTHOCHUTEJIBHOTO TIOKa3aTeNs
npenomieHus. Dopmyiia TOHKOU
JIMH3BI. Y BEJIMUYCHUE, JaBaeMOEC

nuH30u. [Tapamnakc

napaiiakc.

Ymems 00BACHATH CYLITHOCTD
napasuiakca, 3aluchiBaTh (popmyimy,
BBIPAXXAIOIYIO0 3aBUCUMOCTD
(hOKYCHOT'O pacCTOSIHUSI TOHKOM
chepruuecKoii TMH3BI OT €€ TEOMETPUU
Y OTHOCHUTEJILHOTO TIOKa3aTes
MIPEJIOMIICHHMS, a TakkKe popMyiy
TOHKOM JIMH3BI, COOUPATH
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepwvl napajaakca,
ONTUYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCS COOMPAOIINE TUH3HI.
Ipumensams HOpMyIly TOHKOH JIMH3BI.
Cmpoumbs X0 pa3InYHbIX JTydeil

B TOHKOW COOMparomie InH3e.
Hccnedoeamsb BOBMOXKHOCTD
npuMeHeHus 3¢ deKTa napauiakca
JUISL OTIPEICIICHHS TIOJIOAKEHUS
M300pakeHUs UCTOYHUKA CBETA

C MaJIOi CBETUMOCTHIO, MOJTYyYEHHOTO

C TIOMOILIbIO COOMPAIOIIEH JTUH3bI
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2.9.

N3mepenue GpokycHOro
PaCCTOSTHHUS

pacCcenBarOIIeH JTUH3bI

(TpaKkTUKYM )

PacceuBaroriye 1uH3EL.

Tonkas nuH3a. DokycHoe
pacCTOSIHUE U ONTHYECKAsl CUIIa
TOHKOM JIMH3bIL. DOpMYyJIa TOHKOU
JIVH3BI.

XoJ iy4a, IpOLIEAIETO JINH3Y
IO/ TPOU3BOJIBHBIM YIJIOM

K €€ I'JITAaBHOU ONITHYECKOU OCH.

U UHmMepnpemuposams TMOTyUYCHHbIC
pE3yIIBTATEHI.

Onpeodenamsb HOKYCHOE pACCTOSIHUE
coOuparonieil JIMH3bl HA OCHOBAHUU
PE3yJIBTaTOB AKCIICPUMEHTOB

10 HaOJTIOICHUIO Mapaiakca
N300paKEHUS TOYCYHOTO HCTOYHHKA
CBETa, OLICHUBATh a0COTIOTHYIO

¥ OTHOCHUTEIIBHYIO TIOTPEITHOCTh
U3MEpPEHHOUN (PU3NYECKOI BEIIUUUHBI.
HUcnonvzosams cOOMPAIOIYIO JTUH3Y,
ONTUYECKYIO CKaMBIO.

Pewams 3an1aun Ha TOHKHE
coOMparoIIye JIMH3BI

Onepuposamsv noHamuamu: JIAH3A,
TOHKAs JIMH3a, PACCEUBAIOIIAs INH3A,
MHUMBIN UCTOYHUK CBETa, MHUMOE
N300paKeHue.

Ymems 3anuceiBaTh HopmMyTy TOHKOU
JIMH3BI J1s CTy4asi paccenBaromiei
JIMH3BI, COOMPATH IKCIIEPUMEHTATHHYIO

YCTaHOBKY, MOJy4aTh JEUCTBUTEIBHOE
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[locTpoenue n300pakeHUi TOUKU
U OTpe3Ka MPSIMOM B COOMPAIOIITUX
U paccerBarOUINX JUH3aX

U UX CUCTEMAX

M300paXeHUE B pacCEUBAIOIIEH JIMH3E
MyTEM CO3/IaHUsI C TTIOMOIIIbIO
coOuparoIieit JMH3bI MHUMOTO
HMCTOYHUKA JIJISI PACCEUBAIOIIEH JTUH3HI.
Ilpusooums npumepsvr ONTUIECKUX
MpUOOPOB, B KOTOPBIX MPUMEHSFOTCS
pacceuBarolye JUH3bI U CUCTEMBI JIUH3.
Ilpumensams GopMyily TOHKON JTUH3BI
CJTy4asi pacCeUBalOIICH JINH3BI.
Cmpoums X0 pa3IUYHbBIX JTydeu

B TOHKOW pacCEUBAOIIECH JIUH3E,
HN300pakeHNe TOYKHU U OTpe3Ka MPsSMOn
B COOMPAIOIINX U PACCEHUBAIOIITUX
JINH3aX U UX CUCTEMaX.

Hccneoosams xon nydei

Yyepe3 pacCeuBarONIyIO JIMH3Y,

a TaKk)Ke B CUCTEME, COCTOSIICH

13 coOMparolel 1 pacCenBaromeH JTUH3
MPY UX PA3IMYHOM B3aHMHOM
PACTIONIOKEHUH U UHIMEPNPEMUPOBANb
MOJTy4YEeHHBIE PE3yJIbTaThI.

Onpeoensimb HOKYCHOE PaCCTOSTHUE
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2.10 OmpeneneHue IJIUHBI
BOJIHBI JIA3E€PHOTO
W3JIYYCHUS C TIOMOIIBIO

cxembl FOHTa

(TIpaKkTUKYM)

WuTepdepenims cBeTa.
KorepeHTHbBIE ICTOUYHUKW.
VYcnoBus HaOIOACHUSA
MaKCUMyMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTHHE

OT IBYX KOI'CPCHTHBLIX HCTOYHHUKOB.

paccenBaroLIe! JIMH3bI HA OCHOBAaHUU
PE3yJIBTaTOB AKCIIEPUMEHTOB T10:

1) HaOIOCHHIO JCHCTBUTEILHOTO
M300paKeHUs, 1aBAEMOI0
paccenBaroIIei JIMH30H;

2) HAOJIIOJICHUIO PACXOIAIIIETOCS
CBETOBOTO TTy4YKa, 00pa30BaHHOTO
paccenBaroIeii THH301; OIICHHBATh
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh U3MEPEHHOH (pr3HIecKoi
BEJTMYUHBI.

Hcnonvzosams cOOMPAIOITYIO

Y PaCCEHBAIOIIYIO JIMH3Y, ONTHYECKYIO
CKaMbIo.

Pewams 3an1aun Ha TOHKHE
pacceuBaroIne JTMH3bI

Onepuposamv NOHAMUAMU:
uHTepPepeHIrs, UHTephepeHITMOHHAS
KapTHUHA, KOTEPEHTHBIC HCTOYHHKH,
uHTEpPEPEeHIIMOHHAS CXEMa, CXeMa
FOnra.

Ymems 3anuChIBaTh yCIOBUSA
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[IprmMepsl Ki1acCU4ECKUX

UHTEP(PEPEHLIMOHHBIX CXEM

HaAOJII0ICHHSI MAaKCHUMYMOB

U MUHUMYMOB B UHTEPPEPECHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX
HCTOYHUKOB, COOMPATH
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
I1Ipusooums npumepsvt TPUPOTHBIX
SIBJICHUW U TEXHUYCCKUX YCTPOUCTB,
B KOTOPBIX HAOIIOaeTCs
(MpuUMeHsIeTCS ) SIBJICHUE
uHTepEepeHIIHH.

IIpumenams ycnoBusi HAOIIOIEHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(EPECHIIMOHHOM KapTHHE.
Cmpoumbs X0 «JTyuei» U OKa3bIBaTh
Ha HEW pa3HOCTh X0/

B uHTepdepennnonnoit cxeme KOnra.
Dopmyauposams TUTIOTE3Y O BUJE
UHTEPPEPEHIIMOHHON KapTHUHBI

IIPY PA3TUIHBIX TEOMETPUUECKIX
napamerpax cxemsl FOHra.
Hccneoosams nuTepPpepeHIIMOHHYIO

KapTUHY NpU HAOJIIOACHUU
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Hroro no pazneny

Pa3nen 3. KBantoBas pusuka.

3.1.

N3yuenue criekrpa
CBETa Pa3JIMYHbIX
HMCTOYHUKOB

C IOMOIIBIO

T pakmOHHON

peteTku (MPaKTUKyM)

19

Hudpakuus ceTa.
JudpaknunoHHas pemieTka.
VYcnoBue HaOMIOAEHUS T1aBHBIX
MaKCHMYMOB TIpH TaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha AU(PAKIIMOHHYIO PEIIETKY.

UHTEP(PEPEHIINH C TTOMOIIHIO CXEMBI
FOHra u unmepnpemuposamuo
TIOJIYYCHHBIE PE3YJIBTATHI.

Onpedensime NIUHY BOIHBI CBETa

10 pe3yibTaTaM HaOIIOICHUS
UHTEPPEPECHIIMOHHON KapTUHBI

¢ moMoIIbio cxembl FOHTa, O1leHNBaThH
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh U3MEPEHHOM (pr3ndecKoi
BEJIMYUHBI.

HUcnonvzosamsb na3epHYIO YKa3Ky,
PYJIETKyY, a Takxe GoJbry, OyiaaBKu

U HUTKY JJIs peanu3anuu cxeMbl FOHra.
Pewams 3a1a9u Ha ABYXBOJIHOBYIO

uHTEep(EPEHIINIO

Onepuposams NOHAMUAMU:
nudpaknys, TupakImoHHas PEIIeTKa,
(hOTOH, YPOBEHb DHEPIUHU aTOMa,
U3IIYYCHUE U TToTJIoNeHne poToHa,
CIEKTP U3IIYYEHHUS, CTICKTPOCKOIL.

Ymems 3anmChIBaTh yCIOBUSA
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N3nyyenue u noriouieHue
(hOTOHOB IMpHU MEepexojie aToMa
C OJTHOTO YPOBHS dHEPTUU

Ha Jpyrou. Buasl ciekTpos.

Cnekrtpockorn

HAOJTFOICHMS TJIaBHBIX TU(DPaKITHOHHBIX
MaKCHMYMOB TIPH TIaICHAH
MOHOXPOMAaTHYECKOT'O CBETA

Ha TU(PPAKITMOHHYIO PEIICTKY, YCIOBHSI
U3JTYYCHUS U TTOTJIOMICHHSI (POTOHOB
IIpU MIEPEX0/Ie aTOMa C OJTHOTO YPOBHS
DHEPTUU Ha APYTOH, COOMpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepst TMHEHYATBHIX,
TI0JIOCATHIX U CIUIONTHBIX CIIEKTPOB
U3Ty4YCHUSI, TEXHHYECKUX YCTPOUCTB,
B KOTOPBIX MPUMEHSIOTCS U3TyUCHHUSI
C pa3IMYHBIMH BHJAMU CTICKTPOB.
Ipumensimo ycnoBYs HAOIIOICHUS
TJIABHBIX TU(DPaKIIMOHHBIX
MaKCHMYMOB TIPH TaICHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKIIMOHHYIO PEIIETKY.
Cmpoumsb X011 «Ty4den»

IPU UX HOPMATHHOM T1aJICHUN

Ha TUPPAKITUOHHYIO PEIICTKY

Y TIOKA3bIBAaTh HA HEH Pa3HOCTH XO/1a.

@opmyﬂupoeamb TuIioTe3y 0 BUJAC
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CIIEKTPOB U3JIYYEHHS] UCTOUYHUKOB CBETA
pa3sHOM IIPUPOABL.

Hccnedosams ONITUYECKUE CTIEKTPHI
M3JIy4YECHHS] UICTOYHUKOB CBETA Pa3HOU
MIPUPOABI U UHMEPNPEMUPOBANb
MOJTyYEHHBIE PE3YJIbTATHI.
Onpedensams NIIVHBI BOJH U3y4YCHUS
Pa3IMYHBIX HCTOYHUKOB

0 pe3yJabTaTaM HaOJI0ICHUS

T (paKIMOHHON KapTHUHBI,

JlaBaeMou TP paKIIMOHHON PEIIeTKOM,
OIICHUBATh A0COTIOTHYIO

Y OTHOCUTEJIbHYIO TOTPEITHOCTD
HU3MEPEHHOUN (hH3UIECKON

BCJIMYMHEL.

Hcnonvzosams mudpakimoHHYIO
pemieTky, (poHaps c 1aMIomn
HaKaJIMBaHUsS, CBETOIUOIHBIN (OHAPD,
razopaspsIHyIo JJaMIy, nuadparmy,
MEPHYIO JICHTY.

Pewams 3a1aun o nmajicHMU CBETa
Pa3JIMYHOrO CIIEKTPAILHOIO COCTaBa

Ha TU(DPaKIUOHHYIO PEHIETKY
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3.2.

HccnenoBanue
3aBHCUMOCTH
MHTCHCUBHOCTH
CBCUCHHS CBETOJMOA
OT CWJIBI TPOTEKAIOIIIETO
yepes Hero Toka

(MpakTHKyM)

CBeTonno1, ”THTCHCUBHOCTH

u3ny4eHusi, GOTOH, FJIEKTPOH

Onepuposamuv noHamuamMu: CBETOANO],
p-N-miepexo/, SAEKTPOH, JIbIpKa, POTOH,
WHTEHCUBHOCTD WU3JIYUEHUS.

Ymemwb 0OBSCHATH B YIIPOIIICHHOM BU/IE
MIPUHIIUIT ISUCTBUSL CBETOIMO/IA,
coOHMpaTh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY.

IIpusooums npumepv TpUMEHEHUS
CBETOMOJIOB B OBITY U B TCXHHUKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTU WHTEHCHUBHOCTHU
U3ITYYEeHUS CBETOJIMO/IA OT CUJIbI
MPOTEKAIOIIETO Yepe3 HEro TOKA.
HUccrnedosamsb 3aBUCUMOCTH
WHTECHCUBHOCTH M3JTyYEHUS CBETOIMOA
OT CHJIBI TPOTEKAIOIIETO YEPE3 HETO
TOKA U UHMEPNPEemupo8ams
MOJIyYEHHBIE PE3YIIbTATHI.

Cmpoumbs TpayiKk 3aBUCUMOCTH
WHTEHCUBHOCTH U3JTy4€HUS CBETOAMOAA
OT CHJIBI TPOTEKAIOILIETO Yepe3 HEro

TOKa (C y4eTOM a0COIIOTHBIX
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3.3.

HaOnronenue
n30UpaTENbHOCTH
BHYTPEHHETO
dotorddexra k qHHE

BOJIHBI CBCTa

(TpaKkTHUKYM)

Ceroano, THTEHCUBHOCTD
U3IydeHus, POTOH, SEKTPOH.
DHeprus ¥ UMITYJIbC (POoTOHA.
dororddekr. 3aKoHBI
doTodrddekra. YpaBHeHHE
OuiHmTeiHa 1 hoTtodddexra.

«Kpacuas rpanumna» ¢horodrpdexra

IIOIPEIIHOCTEN U3MEPSAEMBIX
(bU3HYECKUX BETUYMH).

Ilpumensams TipaBUIIa TOCTPOCHUSA
rpaMKOB 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH JIPYT OT Jpyra.

Onpedensaimb XapaKkTep 3aBUCUMOCTH
WHTEHCUBHOCTH M3JTyYEHUS CBETOIMOA
OT CHJIBI MPOTEKAIOIIETO Yepe3 HETo
TOKa.

Hcnonvzoeams CBETOANO, TIOKCMETP
(unu cMapTQOH C TaTINKOM
OCBEILIEHHOCTH ), TA0OpaTOPHBII OJIOK
NMUTaHUS (MM UCTOYHHUK IMOCTOSTHHOTO
HaIpsKEHUSI, PEOCTaT U MYJIBTUMETP)
Onepupoeamv noHsAmusMu: CBETOIUO/,
p-N-Tiepexo/1, SAEKTPOH, JbIpKa, (hOTOH,
MHTEHCUBHOCTb U3JIyUYCHHUS,

dboTord ekt (BHEMIHMI U BHYTPEHHHUI ),
(GOTOTOK, «KpacHas rpaHULIa
dboTtodddekra.

Ymems 0OBACHATH B yIPOLIEHHOM BUJE

MPUHIAMN ACHCTBUS CBETOAUO/IA,
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(dbopmynrpoBaTh 3aKOHbI PoTOIPDEKTa,
3aIUCHIBaTh YpPaBHEHUE DWHILITEHA
st horoaddexra u popmyny

JUTSL «KpacHOM rpaHuiiby Gporodddexra,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUMEHEHUS
CBETOIMOJIOB B OBITY U B TCXHHKE.
Ipumensams 3akonbl HoTodhPekTa,
ypaBHEHHE DUHIIITEHA

st potodaddexra, popmymy

JUISL «KpacHO# Tpanuilby hoTodddexra.
Dopmyauposams TUTIOTEIY

00 yCIIOBHUSIX BOSHUKHOBEHUS
BHYyTpeHHero ¢oTtodddekra

IpY NaICHUN Ha CBETOIUO/ CBETOBBIX
BOJIH Pa3HOM JJIMHBL.

HUccneoosams siBNeHHE BOSHUKHOBEHUS
(pOTOTOKA B OCBELIAEMOM CBETOJUOJIE,
U3y4MB 3aBUCUMOCTh CHJIBI (POTOTOKA

B OCBEILIAEMOM CBETOIHOJIE

OT HaIpPSHKEHUS Ha IPYTOM CBETOJIUOJIE,
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BBITIOJIHAIOIIEM POJIb UICTOYHUKA CBETA
U UHmMepnpemupoeams OITy4eHHbIE
pe3yJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hoTOTOKA B OCBEIIIAEMOM CBETO/IHO/IC
(TOK BO3HUKAET TOJILKO IIPU OCBEIICHUU
€ro CBETOJHO0M C JJIMHOM BOJIHEI,
MEHBIIIEH WX PAaBHOM JJIMHE BOJIHBI,
Ha KOTOPYIO pacCUMTaH OCBEIIAEMBbIii
CBETOJIMOT).

Hcnonvzoeams CBETOIMOABI Pa3HBIX
1IBETOB (KpacHbIC, 3€JICHBIC I CHHHE),
71a00paTOPHBIN OJIOK MUTAHUSA,
MYJBTUMETD.

Pewams 3amaun Ha pororddekr

Hroro no pazneny 3)
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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