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c. buuypra — banmeso, 2024
INOACHUTEJIBHASA 3AIIMCKA

Hacrosmas pabouas nporpamma Kypca BHEYpOUHOl esiTeIbHOCTH «OCHOBBI (PU3UYECKOTO
JKCIIEPUMEHTa» (Jajgee — mporpamma) paszpaboTaHa B COOTBETCTBHH C TpPeOOBAHHSIMH
(benepanbHOro rocyAapcTBEHHOr0 00pa30BaTEIbLHOrO CTaHAApTa CpeaHEro ooOiero obpazoBaHUs
(matee — ®IrOC COO) [1, 2] u HampaBiicHa Ha OpPraHMU3ALUI0 OOy4YCHHS B (PUIUKO-
MaTeMaTHYeCcKOM TMpoduiie B COOTBETCTBUM C TpeOoBaHUSIMHU (enepanbHOil 00pa3oBaTenbHOM
porpamMmsl cpesiHero oomiero oopasosanus (©OIT COO) [3].

Peanuzamusi  mporpaMMbl  MOXET  COJICHCTBOBATh  JOCTIDKCHHIO  OOyYarOUIMMUCS
IUIaHUpyeMbIX pe3ynbTatoB  ocBoeHuss DPOII COO, pa3BUTHIO JMYHOCTH OOYdYaIOLIMXCH,
(OpMUPOBAHHUIO U YIOBJIETBOPEHHUIO MX COLMATbHO 3HAYMMBIX MHTEPECOB U  MOTPEOHOCTEH,
caMopeanu3aiu  00yJarolmuxcsi 4epe3  ydacThe BO BHEYPOUHOH AesTenbHOCTH. OMHON H3
BO3MOXHBIX  (OpM  peanu3alldd MporpamMMmbl sBisieTcs  Kpyxkok. IIporpamMma  moxet
peann30BBIBATHCSI  00Pa30BaTENIbHOW  OpraHU3alMeld  CcaMOCTOSTEIbHO JHOO HAa  OCHOBE
B3aMMOJICHCTBUS €  APYTMMH  OpPTraHU3AlMsIMH,  OCYIIECTBISIOIIMMU  00pa30BaTEIbHYIO
JeSTeTbHOCTb.

[IporpamMma Kkypca BHEYpPOYHOU JesATENbHOCTH «OCHOBBI (DU3MUECKOTO HKCIEPHUMEHTa»
npenHasHaueHa s peanmm3anuu B 10-11 kjmaccax W HampaBieHa Ha JTOCTH)KCHHE
COOTBETCTBYIOIIUX pE3yNbTaTOB, chopMyIIMPOBAHHBIXB (perepanbHOoil pabouelt mporpaMmMe
1o yueOHomy npeamety «dusuka» (yriayOraeHHbIH YPOBEHB).

[Tpu u3yyeHnn (GU3MKU HA YrIIyOJIEHHOM YPOBHE pealu3allvs 3THUX MPHUHILUIIOB 0a3upyercs
Ha HWCIIOJIb30BAaHUM CaMOCTOSTEIBHOTO YYEHHYECKOTO SKCIEPUMEHTa, BKIIOYAIOMIETO, B TOM
yuciae, paboTsl (usnueckoro npaktukyma. Ilpm 3TOM mox paboTamu mpakTHKyma MOHMMAETCs
CaMOCTOSITENTPHOE ~ MCCIIEJOBaHUE, KOTOpPOE IMPOBOJUTCS MO  PYKOBOACTBY  CBEPHYTOTO,
00001meHHoro Buaa 0e3 mouaroBoil MHCTpyKUuH. B pesynbrare obecrednBaeTcsi OBJaJieHUE
00yYaroIMUMUCS YMEHUSMH MTPOBOJIUTH MPSIMBIE U KOCBEHHBIE U3MEPEHHUS, UCCIIE0BAaTh B3aMHBIC
3aBUCUMOCTH JIBYX (PU3MUECKUMX BEJIUYMH U OCYLIECTBIISATH HMOCTAaHOBKY OIBITOB IO IPOBEPKE
MPE/UIOKEHHBIX THIOTE3. Bce 3TO CIOcOOCTBYeT AOCTIKEHHIO OJHOW W3 OCHOBHBIX IleNei
u3yueHus: (U3MKM Ha YpOBHE CpEIHEro oO0Iero oOpa3oBaHUs — OBJIAJECHHIO OOY4YarOIIMMUCS
METOAAMHU CaMOCTOSITEIPHOTO TUIAHUPOBAHKS M TIPOBENEHUS (PU3NIECKUX SKCIIEPUMEHTOB, aHATN3a
Y UHTepIpeTanu HHGOpMaIIH, OIIPEIeIeHHI0CTOBEPHOCTH MOIYyY€HHOTO Pe3ysbTaTa.

AKTyanpbHOCTh peajM3allid JaHHOW  TPOTPaMMBI  OINpENeNseTcss  TeM, 4To  ee
OCBOGHHME  IMO3BOJISIET  OOydYalolMMCS  Ha  MpakTHMKe  O3HAKOMHUTBHCSA C PAa3TUYHBIMU
(GU3NIECKUMU SBIICHUSIMHU, SKCIIEPUMEHTAIBHO U3yYUTh Pa3INYHbIe (GU3NIECKHE 3aKOHOMEPHOCTH,
yIIIyOUTh CBOM TEOPETUUYECKHE 3HAHUS, Pa3BUTh UMEIOIIUECS U MPHOOPECTH HOBbIE MPAKTUYECKHE
YMEHUS ¥ HaBBIKU B 00JaCTH TUIAHUPOBAHMSI, TOJrOTOBKH, IPOBE/ICHUS, aHAIN3a U HHTEpIpeTalun
(bU3MYECKOTO SKCIIEPUMEHTA.

IIporpamma naet oOydarouMcs BO3MOXHOCTh IPUOOPECTH NMPAKTHUECKHH OIBIT pabOTHI C
nabopaTOpHBEIM ~ 000py/IOBaHHWEM, OBJIQACTh KOHKPETHBIMH IPHEMaMH  HCCIIEOBATENbCKON
JeSITeIbHOCTH HA4YMHAIONIETo  (PU3MKa-dKCIepUMEHTaTopa, C(HOpMUPOBATh HABBIKM  OLEHKH
MOTPENTHOCTEH Pe3yIbTaTOB HM3MEPEHUS (U3UYECKUX BEITHUYUH. Peanmzamus IPOTPaMMBEI
co3JlaeT yCJIOBUS IS (dbopMHUpOBaHUs Y 00yYarOIIUXCSI HECTaHJIAPTHOTO KPEaTHBHOTO
MBIIIUICHUS, CONEHCTBYET Pa3BUTHIO WHIMBHIYaIbHOCTH CYXACHUH, (POPMHUPOBAHUIO KYIBTYPHI
000CHOBaHHUsI COOCTBEHHOTO MHEHHUS U CBOOOIBI €T0 BBIPAKECHUSI.

[Iporpamma MoXxeT OBITH BOCTpeOOBaHa OOYYAIOIIMMHKCS, KOTOPBIE WMEIOT HWHTEpEC M
MOTHBAIMIO K YIIIYOJCHHOMY HM3Y4YeHHIO (PU3MKM M MaTeMaTUKH, TOTOBSTCS K YYacTHIO B
OJIUMIIMA/IaX IIKOJIBHUKOB 10 (PU3HKE, B paMKaX KOTOPBIX MPEAYCMOTPEHIPAKTUUECKUN TYP.

[Iporpamma mpecieayeT He TONbKO 0Opa3oBaTelbHBIE, HO M BOCIUTATEIbHBIC LIEJH,
MTOCKOJIBKY COOTBETCTBYET HJE€ SKOJOTM3aluu U HUJiee MPUKIATHONW HANPaBIEHHOCTH, KOTOPHIE, B
qucye JpYTruX UeH, OJ0KEeHbl B OCHOBY Kypca (u3nku, nzydaemoro Ha crynenu COO.






BapuaHThl peaju3anuy nporpamMMsel 1 (pOpMbI IPOBEICHHUS 3AHATHI
Peanuzanusi mnporpamMmbl MpearnojiaraeT CoYeTaHHE pPAa3lIMYHBIX (GOpM TIPYNIOBONW pabOThI
(cnymiaHue JIeKIUH, JAUCKYCCHSl, MOHTaX OKCIEPUMEHTAJIbHBIX YCTAaHOBOK, IIPOBEJICHHUE
(bu3MYECKUX U3MEPEHHM O]l PYKOBOACTBOM MpENojAaBareis) M HHAWBHUIYATbHOM pabOThI
(BBITIOJTHEHHE CaMOCTOATEIBHBIX PabdOT M paboT NpakTUKyma, oOpaboTKa W HHTEpIpeTaIHs
pe3ynbTaToB (puzmdeckux u3Mepenuii). Mcnonp3zoBanue Takux Gopm padboThl TOMOraeT pa3BUBATh
y oO0yd4aromuxcs, ¢ OAHOH CTOPOHBI, HaBBIKM BOCHPHUATUS  HOBOM  umHpopMamum  1mpu
paznuuHbX (GopMax ee MoJayu, a C JPYrol CTOPOHBI — AKTUBHOCTh, CaAMOCTOSITENILHOCTh U
TBOpPUYECKOE Hadajno. B menom peanus3anus [aHHOM NporpamMmbsl JODKHA IOJIOKUTEIBHO
CKa3bIBaThCS KaK Ha aKTyalu3alMd 3HAHWM, yMEHUH U HaBBIKOB OO0YyYalOUIMXCAB paMKax HUX
npeanpodeccuoHaIbHON TEXHOJIOTHYECKON (MH)KEHEePHOW) MOATOTOBKH, TAK M Ha COIUAIBHOM
(hOpMUPOBAHUH TUYHOCTH O0YYAIOIINXCS.

[Iporpamma Kypca paccuntaHa Ha 68 4acoB, B paMKax KOTOPBIX HPEIYCMOTPEHBI TaKHe
dbopMbl paboT, Kak JEKIHUHU, CaMOCTOSTeNbHbIE paboThl W pPabOTHl MHpakTHKyma. B xoxe
CaMOCTOSITENIbHBIX PAa0OT oOydaromuecs IOJ KOHTPOJIEM IIpernoAaBaresis 3aKpeIvIsioT HOBbIE
3HaHUS, OTPa0aTHIBAIOT OMNpE/ACICHHbIE YMEHHUS M HaBbIKH. PaboThI MpaKTHKyMa MOJpa3yMeBarOT
CaMOCTOSITENIFHOE pelIeHHe O00yJaroIUMUCS IKCIEPUMEHTANBHBIX (pru3ndeckux 3amad. Temaruka
paboT mpakTHKyMa W TOPSAJOK UX CJIEJOBAHUS COOTBETCTBYIOT CTPYKTYpE TEMaTHYECKOIrO
IUTAaHUPOBaHUS (heepaTIbHOM padodeii porpaMMel 1Mo yaeOHoMy npeamMery «Dusnkay (yriryOeHHbIH
YPOBEHb).

[Iporpamma paccuMTaHa Ha peaju3alUil0 B TeuyeHHWe ABYyX Jer oO0ydyeHusiB 10-11
KJIaccax MpH MPOBEICHUU 3aHATUN OJUH pa3 B Henemo oobemoM 1 yac kaxpoe. [lo yemorpenuto
YUUTEIS TOPSAOK CJIENOBAaHUS 3aHATUA MOXKET ObITh M3MEHEH, a HEKOTOpble MOI'YT ObITh
UCKITIOUYEHBI.

JlonyckaeTcs peanu3alys 4yacTd HpOrpaMMbl B TEYEHHWE OJHOro y4dyeOHOro rojga — AJis
oOyuatomuxcst Toabko 10-ro mnm Tompko 11-ro kmacca. OmgHako B ATOM ciaydyae MpH padoTe ¢
oOyuatomumucst 11-ro kimacca pekoMeHAyeTcss HauMHATh H3JI0OKEHHE Y4eOHOro MaTepuana c
MIPOBE/ICHUS 3aHATHUH, HalIPAaBJICHHBIX Ha OCBOEHHE 00YYAIOLMMHCA OCHOBHBIX IPUEMOB U METO/10B
00pabOTKH pPE3yNbTaTOB (PU3MUECKUX WM3MEPEHMH M  OIEHKH morpemuocteid. s  aroro
pekomeHayercs: 1) mpoBecTuB kiacce 3ausTus Ne 1, Ne 3 u Ne 5 u3 nmporpammsl 10-ro kmacca; 2)
3a7aTh Ha JIOM BbImoigHeHue 3amanuid Ne 2, No 4 u Ne 6 u3 mporpammser 10-ro kiacca; 3) B
JAJIbHENIIEM CIIEIOBaTh MporpaMMe 11-ro kiacca, MCKIIOYMB U3 HEE, 110 YCMOTPEHUIO YUUTEIs,
Kakue-m10o Tpu 3aHsATHs (Harpumep, Ne 16, Ne 17, Ne 18).

Bo3MorkHO Taxke ocBoeHue odyuarormumucs 11-ro kinacca nogHON NpOrpaMMBbITIPH YCIOBUH
MIPOBE/ICHUS 3aHATHI J[Ba pa3a B HEJlE0 00BeMOM 2 gaca KaX10e.

Psn paGot mpakTukyma (Ha yCMOTpEHHME YUYHMTENs) MOXKET OBITh 3a/laH OOydarouiuMcs Ha
JOM JJIi CaMOCTOSITEILHOTO BBIMIOJHEHUS C TOCIEAYIOUIMM KOHTPOJEM U 0OCYKIeHHEM
MIOJIyYE€HHBIX PE3yJIbTATOB.

B3anMmocBs3s ¢ genepaibHoil padoyeil MporpaMMoi BOCIIUTAHUS
[Iporpamma pa3zpaboTaHa ¢ ydeToM peKOMEHIanui (GeaepaibHOW padodeil TmpOorpamMMbI
BOCIIUTaHUs. B  yacTHOCTHM, OHA YYMTBHIBA€T ICHXOJOrO-TEJarorMyeckue OCOOCHHOCTU
COOTBETCTBYIOIICH BO3PACTHOM KaTErOPUU 00YJarOITUXCS.
IIporpaMma COOTBETCTBYET TAaKUM LIEJISIM BOCIIUTAHHs OOYyYaroIUXCs,KaK pa3BUTHE
JMYHOCTH, CO3JJaHKE YCIIOBUH /JIsl caMoonpeesieHns U counanu3anuu.lIlporpamma  coneiictByer

pELICHUIO  CIETYIOUINX 3a1a4 BOCIIUTaHMS 00y4arOIINUXCS:
YCBOGHHE 3HaHWH, HOpPM, JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH,
TPaaULHA, KOTOpbIE BEIPAb0TaIO pOCCUiCKOe 0011eCTBO; (POPMHUPOBAHUE U PA3BUTHEITNYHOCTHBIX
OTHOUICHUH K 3THM  HOpMaM, IICHHOCTSIM; npuodpeTeHne

COOTBCTCTBYIOUICTO 9TUM HOPpMaM, ICHHOCTAM, TPpaAULUAM COONUOKYJIbTYPHOTO OIBITAIIOBCICHU A,
O6I_HCHI/I$I, MEKIIMYHOCTHBIX M COIMAJIbHBIX OTHOMGHHﬁ, IMPUMCHCHUATIOTYYCHHBIX
3H3.HPII>1; JOCTHIKCHHC JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUA
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obmieoOpazoBarenpHOi mporpammbl o ¢usuke B coorBerctBuu ¢ GI'OC COO. IIporpamma
COOTBETCTBYET CIICITYIOIIIMM OCHOBHBIM HAITPABJICHUSIM BOCITUTAHUSI.

1) Tpynosoe BocnMTaHMe — BOCIUTAHHE YBAXKEHHUS K TPYLY, TPYASAIIUMCS, pe3yjbTaTaM
Tpyda (CBOEro M JAPYrux IIOJei), OpUeHTalMsI HAa TPYIOBYIO NESTEIbHOCTD, MOJIyYeHUE
npodeccu, JIMYHOCTHOE CaMOBBIPAKEHUE B MPOAYKTUBHOM, HPABCTBEHHO JOCTOMHOM
TpyIE B POCCHICKOM OOIIECTBE, NOCTH)KEHUE BBIIAIOIIMXCS PE3yJIbTaTOB B IMpodeccrnoHalbHOM
nesTenbHOCTH. L[eneBbIMU  OpHEHTUpPAMU  SIBIISIIOTCS: (OPMUPOBAHHUE OCO3HAHHOW TOTOBHOCTH
K MOJY4eHHIO MpodecCHOHANbHOrO0 00pa3oBaHus, HEMNPEPHIBHOMY OOpa30BaHHUIO B TEYCHHE
KU3HU KaK YCIIOBUIO YCIIEUTHOW MPO(eCcCHOHATBLHOW U OOIIECTBEHHON JESITebHOCTH; MOHUMAHHE
cnenuuku camooOpa3zoBaHus M MPO(ecCHOHATBFHOM CaMOMOATOTOBKM B HH(OPMALMOHHOM
BBICOKOTEXHOJIOTHYECKOM  OOINECTBE, TOTOBHOCTH YYHUTBCSI H TPYIAUTHCSI B COBPEMEHHOM
o01iecTBe; OPUEHTUPOBAHHOCTh HA OCO3HAHHBIM BBIOOD cdepbl npodeccuoHanbHOM
TPyZIOBOM JIEATETLHOCTH B POCCHICKOM OOIIECTBE C YYETOM JIMYHBIX >KU3HEHHBIX IUIAHOB,
noTpebHoCTeN cBOeliceMbH, 00IIeCTBA.

2) Dxonormdyeckoe BOCIUTaHHE —  (OPMHPOBAHHE  DKOJNOTMYECKOH  KyIBbTYpHI,
OTBETCTBEHHOTI'0, OEPEKHOTO OTHOILIEHUSI K MPUPOJIE, OKPYKAIOILIEH Cpelle HA OCHOBE POCCUHCKUX
TPAJULMOHHBIX JyXOBHBIX LIEHHOCTEH, HAaBBIKOB OXpaHbl, 3AIIUThl, BOCCTAHOBJICHMS INPHUPOJIBI,
OKpy>Katomiel cpeapl. LleneBbIM OpUEHTHPOM SIBISIETCS OCO3HAHHE HEOOXOIUMOCTH MPHUMEHEHHS
3HaHUS €CTECTBEHHBIX U COLMAIBHBIX HAayK JUISl Pa3yMHOI0, OE€pexIIMBOro MPUPOIONOIb30BaHUs B
OBITY, OOIIICCTBEHHOM ITPOCTPAHCTBE.

3) LleHHOCTH HAy4HOrO IO3HAHUS — BOCIIUTAaHHME CTPEMJICHMS K MO3HAHHUIO CeOsI M JPYIHX
J0JeH, Ipupoabl U OOIIECTBA, K MOJTYYEHHIO 3HAHUM, KAa4ECTBEHHOIO OOpa30BaHMs C y4ETOM
JMYHOCTHBIX MHTEPECOB M OOLIECTBEHHBIX NOTpeOHOCTEeH. lleneBbIMU OpPHEHTHUpPAaMH SIBIISIOTCS:
(dbopMHpOBaHUE AESTEIHLHO BBIPAKEHHOIOMO3HABATEIBHOIO UHTEpEca B 00JaCTH (DU3HKHU C yUETOM
CBOHUX HHTEPECOB, CIOCOOHOCTEH, IOCTHXKEHHH; MOJydYeHUEe IpeJCTaBIeHU O COBpeMEHHOU
HAyYHOH KapTHHE MHUpPA, O JOCTIDKEHHSIX HAayKH W TEXHHKH, O 3HAYCHHH HAyKH B IKU3HU
poccuiickoro o0rmiecTBa, 00ecreueHud ero 0e30MacHOCTH; NPUOOpPETeHNEe HAaBBIKOB KPUTHYECKOTO
MBIIUICHUS, ONpPEACNCHUs JOCTOBEPHOM HAaydYHOW WH(OpManMu W KPUTHKH aHTHHAYYHBIX
NpPEJCTaBICHUN; pPa3BUTHE M TPUMEHEHHE HAaBBIKOB HAOMIOACHHUS,  HAKOIUICHMS U
cucTeMaru3alM  (akToB, OCMBICIEHUS  OIBITaB €CTECTBEHHO-HAYYHOW 00JIaCTH MO3HAHUS,
HCCIIEI0BATENIbCKON AEATEIbHOCTH.



OcobennocTH padoThI y4nTeIs 10 POrpaMmme

[Tpu peanu3anmy JaHHOW MPOTpaMMbI 3a/adya y4YUTENIS COCTOUT B TOM, YTOOBI CO37aTh
YCJIOBHSA JUI YCBOEHUS 00yYaroIIMMUCS HOBBIX 3HAHHUH, MPHOOPETEHNUST MMH HOBBIX YMEHHHA H
3aKpEIUICHUS] HAaBBIKOB, HEOOXOIMMBIX AJIS IPOBEACHUS (PU3NUECKUX IKCIIEPUMEHTOB U aHAJIH3a
IIOJIYYEHHBIX PE3YILTATOB.

JIns pemieHust 3TOW 3a7a4d HEOOXOAMMO HalWuue B KaOuHeTe (DM3MKU 000pyIOBaHMUS,

KOMILIEKTYOIIHNX u PacXOIHBIX MaTepuaos, TpeOYIOMMXCS JUIsl MPOBEACHUS
CaMOCTOSITENIbHBIX paboT u paboT mnpakTtukyma. llepedenp mnpeaaraeMbIx pabor
chopMUpPOBaH  TakuM  O0pa3oM, YTO  MOATOTOBKA K WX TMPOBEJACHUIO HE JIOJDKHA

BBI3bIBaTh  CYIIECTBEHHBIX 3aTPyAHEHUH — BCe HEOOXOAMMOE Ui pealu3aliil MPOTrPaMMBI,
KaK MpaBHJIO, JIMOO HAXOOUTCAB KaOuHeTe (U3MKH, JTUOO TOCTYITHO B MOBCEJHEBHOM OBITOBOM
oduxore.

[lepen HavyamoM 3aHATHI YYUTENIO PEKOMEHIYETCS CaMOCTOSITENILHO BBHIMOJHUTH BCE
TEOPETUYECKHE 3aJaHUsI, CAMOCTOSTENbHbIE PAa0OTHl M PabOThl MPAKTUKyMa, KOTOPHIE MOJKHBI
OyAyT BBINOJHATH OOydarommecs. JTO JAaCT YYUTENIO BOBMOKHOCTh ~ HE  TOJNBKO  BBISIBUTH
BO3MOXXHBIE ~TEXHMYECKHE MPOOJIEMbl, HO U MOIYYUTh KOHTPOJIBHBIE PE3YIbTaThl U3MEPEHUN U
uX 00pabOTKH, KOTOpPbIE MOHAA00ATCS UIA NalbHEWUNIeW NMPOBEPKU MPABHIBLHOCTH BBITOJIHEHHS
paboT o0yyaroIMMUCs.

[TockobKy OJHMM W3 TJAaBHBIX DPE3YJITAaTOB PA0OTHI yUYHTENs B PaMKax BHEYPOUHOU

NESTENIbHOCTH SIBJIIETCS JIMYHOCTHOE Pa3BUTHE OOYYAIOIIMXCS, YYUTETIO0 PEKOMEHAYETCs MpH
MPOBEJCHUU 3aHATUH 1O TPOrpaMMe AaKTHBHO YYacTBOBATH B JIEATEIHHOCTH OOYdYaIOLIMXCS,
KOHTPOJMPOBATh XOJ BBIMOJIHEHHS HMU OKCIEPUMEHTaJbHOW  paldOThl, HAMNpaBIsATh H
KOPPEKTHPOBATh MX JCUCTBUS,
CBOEBPEMEHHO YKa3bIBaTh Ha OLINOKHU u HEI0YETHI, MOJICKa3bIBaTh U
JEMOHCTPHPOBATh TPABUJIBHBIE CIOCOOBI BBHIMOJIHEHUS TPAKTHYECKOW pabOThI, 0O0CYXIaTh
NPUYMHBI U BO3MOJKHBIE MOCJIEJICTBHS JOMYCKaeMbIX omIMOOK. Bo BpeMms 3aHsATHII HEOOXOIMMO
MOJIIEP>KABATH TOOPOKENATETHHYIO0 aTMOC(EPYCOTPYIHUIECTBA.

VYuuTento crneayer y4UThIBaTh, UTO JIOTUKA OCBOEHHMS MpPOrpamMMbl Ipearnojaraer
MoCJIeIOBaTeIbHOE M3YyUeHHE Marepuaja — CHadajla OOydJarouluecs JOJDKHBI OCBOUTH 0a3oBbIC
IPUEMBl 1 METObI TPOBEACHUS (PU3HMUECKUX U3MEPEHUIH U 00pabOTKH MOJIY4aeMbIX Pe3yJbTaToB,
a yXe 3aTeM TMPHUMEHATh HUX Ha MPAKTUKE [0 CXEME «OT MPOCTOro K CIoXHOMY». [loTomy
IIpUMEpHas cXxeMa MPOBECHMS 3aHATUH 110 MPOrpaMMe MOKET OBbITh CIIEeTyIOIIEH:

1) oOBAcHEHNE TEOPETHYECKOTO MaTepHaa 110 TEME;

2) NOArOTOBKA K BBINOJHEHMIO CAMOCTOATENBHOH pabGOTHl MM PabOTHI MPAaKTUKyMa —
o0CyXJleHue  3aJaHus, yCTpPOHCTBa  OSKCIEPUMEHTAJIbHOM  YCTaHOBKH,  HEOOXOIUMOIO
TEOPETHYECKOTO MaTepHajga, NPUEMOB W METOMIOB MPSIMBIX SKCIEPUMEHTAIBHBIX HW3MEPEHUH,
Croco00B UX 00pabOTKH U OLEHKH MOTPEIIHOCTEN U3MEPEHUI;

3) mnpoBeseHHE CAMOCTOATENBbHOW paGoOTHl WM paGOTHI MPaKTUKYMa, KOHTPOIb
MIPAaBUILHOCTH MTPOBEACHUS U3MEPEHUI];

4) 06paboTKa MOTyYEHHBIX IKCIEPMMEHTATBHBIX JaHHBIX, OL[EHKA MOTPENTHOCTEH;

5) obcyxnenue pesynbTaToB 0OPAGOTKM TOMYHEHHBIX JKCTIEPHMMEHTANBHBIX IaHHBIX H
MIPOBEpPKA UX MPAaBUIBHOCTH.

B ciydae HexXBaTKM BpEeMEHHM Ha pealu3aliio B Kiacce IyHKTa 4 TaHHOH CXEMBbI
pEKOMEHAYeTCs TMPeIOKUTh OOYYaOUIMMCS BBIIIOJHUTH COOTBETCTBYIOIIME JCHCTBHUS J0Ma, a
MyHKT 5 peann3oBaTh B Havale CIEAYIOIMIEr0  3aHATHs, JHOO0 MPOBECTH HEOOXOIUMBIE
00CyXk/1eHUs ¢ 00yUYaIOIMIMMUCS B MOPSJIKE UHANBUAYAIBHOM paboThI.






COJIEP’)KAHUE KYPCA BHEYPOUHOU JESATEJILHOCTHU
«OCHOBbBI ®PU3HYECKOI'O SKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKHUU TPODPUJIDB)»

10 KJIACC
3anstue 1. [TorpeniHocTH B 3KCNIEPUMEHTE
Jexkyua  «llorpemnoctu IpSIMBIX ~ U3MEPEHUI». O6cyxnaercs pupoJa

BO3HHUKHOBEHHS [TOTPEIIHOCTEH, METOIBI MX MUHUMH3ALUHU U OLICHKH.

Jexkyua «IlorpemHocTd KOCBEHHBIX H3MepeHHn». OOCYXKIAIOTCS METOJBIM MPUEMBI
OLICHKH IOIPENIHOCTEN KOCBEHHBIX H3MEPEHUN.

Hcnonvzyemvie mamepuanwi: [4], qacts 1.

3ansTue 2. OueHKa NOrpemHocTeii NPAMBbIX U KOCBEHHBIX H3MepeHMii
Camocmoamenvnan paboma «OLeHKa NOTPEIIHOCTEW KOCBEHHBIX U3MEPEHUIIIO
pe3yJibTaTaM IpsSIMbIX U3MEPEHUI».

3ansatue 3. Ycpeanenue wu3Mepenuil. Coayuaiinas mnorpemHocts. Kunemarnuyeckue
U3MepeHHust

Jexkyua «CnydaifHbple TMOTPENIHOCTH». B COOTBETCTBHM C YPOBHEM TOATOTOBKU
00y4JaromuXxcs M JOCTYIHBIM OOOPYZOBaHMEM MOXKET OBITH INPOBEAEHA OJHA M3 JBYX padoT
MPAaKTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO CPENHIOD CKOpPOCTb JABHXKEHHUS
3€pHBIIIKA MIIeHa B OyThUIKE C BOJOH.

Obopyoosanue. [Tmeno, HaIoJTHEHHAas BOJIOM MJIaCTUKOBAs OyThUIKA C
OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JIUHEHKA.

Kpamxoe onucanue pewenus. ITlpoBomutcs cepus  IKCHEPUMEHTOB IO U3MEPEHHIO
C MIOMOIIBIO CEKYHJIOMEPa BPEMEHH MPOXO0XKIECHUS 3ePHBILIKOM IIIIEHaB TOJIIE BOJbI HEKOTOPOTO
(UKCUPOBAHHOTO PACCTOSIHUS BIIOJb BEPTUKAIHM. BBIUmMCHseTcs cpepHee BpeMsl JABIKEHHS 3€pEH.
PaccunThiBaeTcst  cpeHSs YCTaHOBHBINAACA  CKOPOCTh 3TOro  jBwkeHHus. OlueHuBaercs
MOTPEUTHOCTD.

Onucanue cxodceli pabomsl npakmukyma: BCEPOCCUHCKas OMUMIIMAJA IIKOJBHUKOB II0
¢usmke, pernoHanbHbId Tan 2023 r., 3agaya «[lmeno u Bszkocth» [9, 10].



Ilpakmukym Ne 2

3aoanue. Cobepute yCTAaHOBKY JJsl 3allyCKa IIApHKa B IOJIET C HEKOTOPOW BBICOTHI C
(bUKCUPOBAHHOM TOPU3OHTAIBHON HaYaJIbHON CKOPOCThIO. MccaenyliTe3aBUCMMOCTh BEPTHUKAIBLHON
U TOPU30HTAJILHOM KOOpAMHAT HIapuka Inpu nosere. Onpenesnnre CKOpOCTh LIapuKa B Hauaie
ToJieTa.

Obopyodosanue. CTallbHON TWIAPUK, IYCKOBOE YCTPOWCTBO (OTPE30K aFOMHHHEBOTO
npoduns, MarHUT HEOAMMOBBIM, JBa CTAJbHBIX IIApUKa), IUTAaTHB C JANKOM U My(QTOi,
MaJISIPHBIN CKOTY, pyJIETKa, KOMHPOBaIbHAs Oymara.

Kpamxkoe onucanue pewenus. OcyiiecTBisieTcss cOOpka MmyckoBoil ycranoBku. [IpoBoaurcs
cepusl AKCIEPUMEHTOB IO 3allyCKy LIapuKa B IOJIET M U3MEPEHUIO0 KOOpAMHAT NaJCHUs IIapuKa
OTHOCHUTENIbHO TOYKM cOpoca. [lo moilyueHHBIM [aHHBIM PAaCCUUTHIBAECTCS HAyalbHAs CKOPOCTb
I10JIETa [IapHKa.

Onucanue cxoorceli  pabomol NPAKMUKymMa: MeXIyHapOaHAS oNnuMIUaAa IO
akcniepuMeHTanbHol pusuke 2021 r., 3amaua «Ilymka» [11].

3ansrue 4. [Ipocreiilme reoMeTpuyeckne u3MepeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO TOJIIMHY IPOBOJIOKHU M BHELIHUN
IVaMeTp WIJbl, TUIOHIah HAPUCOBAHHOW Ha JmcTe Oymaru ¢urypsl, oovem Opycka. OueHute
MOTPEIIHOCTH.

Obopyoosanue. TlpoBoiioka, Uria OoT mmIpuia (CO CTOUYCHHBIM OCTPHEM), U300paKCHHE
burypsl cioxkHOM (HOpMBI Ha pa3TMHOBAHHOM KBajapaTamMu Oymare, JAepeBSHHBIN OpyCOK, JTHHEIKa,
IITaHT€HIIUPKYIIb.

Kpamxkoe onucanue pewenus. TIpoBOASTCS WU3MEpEHUS TONIIUHBI MPOBOJIOKA METOJOM
psnoB. [IpoBoauTcs u3MepeHne 1uaMeTpa Uribl METOJJOM NPOKaThIBaHUsA. [IpoBoANTCS N3MepeHne
oA (GUrypbl METOAOM IOCYETa IUJIOLIAIU 10 KJIETKaM CEeTKH M3BeCTHOro mara. [IpoBoautcs
n3MepeHre rabapuToB Opycka W BBIUKCIEHHE e€ro oObema. OIEHHBAETCS IMOTPEIIHOCTh
U3MEpEeHHBIX BeauuuH. IIpoBoauTcs mpoBepka MPaBUIBLHOCTH H3MEPEHUS IHaMeTpa HIJIBl C
MTOMOIIIBIO TITAHT HITUPKYJIS.

3anaTne 5. I'pajpuxkm  IKcnepMMeHTAJBLHBIX 3aBHMCHMOCTEH. I'padnyeckan
00padoTKa TaHHBIX
Jexyusn «Odopmiienne rpauKoB AKCIIEPUMEHTAIIbHBIX 3aBUCHUMOCTEH.

I'padpuueckas 06paboTKa JaHHBIX».



OOcyxnaloTcss OCHOBHBIE MpaBuiia O(OpMIIEHUS TpaUKOB 3aBUCUMOCTEH (HU3UUECKHX
BEJINYMH JIPYT OT JIpyTa.

Camocmoamenvnaa paboma «IlocTpoenue rpaduKoB B COOTBETCTBHUHM C
M3y4YCHHBIMH IIPABUIAMH C UCIIOJIb30BAHUEM TOTOBBIX TAOJIHUII C JAHHBIMHY.

Hcnonvzyemvie mamepuanvl: METOAMYECKHE pPEKOMeHAauuu LIeHTpasbHON MHpeaMeTHO-
METOIMYECKOH KOMHCCHM IO OIICEHHBAHUIO oQopmiieHHS TIpaHKOB Ha MPAKTUYECKUX Typax
BCEPOCCHICKOM OJMMITUA/IBI ITKOJIBHUKOB 110 (u3uke [12].

3ansaTue 6. O0padoTKa HeJIMHEHHBIX 3aBUCMMOCTEN: JIMHeapU3alus, NoAcCYeT MJIOMAAH MO/
rpagukoM, MOCTpPoOeHHEe KaAcATeJIbHbIX K rpaguKy

Jekyusa «JluHeapu3anusi SKCIEPUMEHTAIBHBIX 3aBUCHMOCTEH M JIpyrue rpaduvecKue
CrocoObl 00PaOOTKH JTaHHBIX .

OO6cyxxmaeTcss MeETOJ 3aMEHbl TEPEeMEHHBIX TMPH JIMHEAPU3AIMH AKCIEPUMEHTATbHBIX
3apucuMmocTeil. OOcyxagaeTcss (U3WYECKUH CMBICHT IUIOMAAM TOJX TpadUKOM U  YIIOBOTO
Kod((uIMeHTa KacaTeIbHON K TpaduKy.

3ansaTne 7. W3mepenme 3aBHCUMOCTH KOOPAUHATHI rPaHUIBI odJactu
HAMOKAHMA OT BpeMeHH. JInHeapu3anus 3aBHCHMOCTH
Ilpakmukym

3aoanue. Boipexbre n3 Oymaxknoit canderku nenty miuHoH 30 ¢M U HMIMPUHON 2—-3 cM.
OnyctuTe KOHEN OyMa)KHOW JIGHTHI B BOJY M BKIIIOUUTE CEKyHIOMeEp. M3ydure 3aBUCUMOCTH
KOOpJUHATHl TPaHHIIBI 00JIACTH, MPOMUTABIICICS BOJOM, OT BpeMeHu. Omnpenenure Xxapakrep dTou
3aBHCHUMOCTH.

Obopyodosanue. Cexynaomep, OymakHble candeTku, pynaeTka, dyamka [lerpu.

Kpamxoe onucanue pewenus. CTaBUTCS ONBIT 10 W3YyYCHHUIO JIBWKCHHUS TPaHUIIBI
HaMOKaHUsi OymaxkHoll canderku. Mcnomp3yeTcss 3aMeHa TMEpEeMEHHBIX Js JIMHeapu3aliu
3aBUCHMOCTH W TIOCTPOCHUS JMHEHHOTO rpaduka, KOTOPHIH BIIOCIEIACTBHH TO3BOJISIET CYIUTH O
KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxodxcei pabomol npakmuxyma: [5], 3anada Ne 32 «HamokaHHeTKaHI.

3ansTue 8. U3yueHue ynpyroro rucrepesmuca

Ilpakmukym

3adanue. 3akpenuTe Cc IOMOILBIO 3aKUMa JIMHEWKY Ha cToje. [IpoaeHbTe nykKy3axuma B
KOJIbIIO OQHKOBCKOM PE3MHKH. 3allenuTe KPIOYKOM JUHAMOMETpa KOJbIO
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pe3uHku. M3MeppTe 3aBUCHMOCTh AJUHBI PE3UHKH OT PACTATUBAIONICH CHJIBI IPU Harpys3Kke
(pacTspkenun) u pasrpyske. Ilposeaute usmepenus ¢ marom B 0,5 H, mpu kaxaoM uzMepeHHH
nenaiite 3anepxkky B 30 c. [TocTpoiiTe rpaduk M3MEepeHHOW 3aBUCUMOCTH, OIHIIUTE €€ XapakTep.
CrenaiiTe NPEANONOKEHUS O MPUYMHAX HAOJIIOAAeMOM 3aBHCHUMOCTH. PaccuuTaiiTe, B Kakux
npenenax JIeKUT KOdP(UIUEHT )KECTKOCTH PE3UHOBOTO KOJIbla. VICTonb3ysl MOIydeHHbIC JaHHbIE,
paccuuTaiTe, KaKyro SHEPTHIO MOTJIOTUIIA PE3NHKA 3a BpeMs IIPOBEICHUS U3MEPEHUI.

Obopyoosanue. Jlunelika, 3a)XKUM, AUHAMOMETp C TpeaeraoM u3MepeHuit 5 H, pesuHoBoe
KOJIBIIO (pe3uHKa JUIsi 0aHKHOT), CEKYHIOMED.

Kpamrxoe onucanue pewenus. BbINONHSAETCS ONBIT MO HW3YYEHUIO 3aBUCUMOCTH CHUJIBI
YIOPYTOCTH PE3MHOBOIO KOJbIIA OT €ro JJIMHBI MPU MOCTEIIEHHOM YBEJIMYEHUU U MIPU MOCTEIIEHHOM
YMCHBIIICHUU pacTsIruBamoIeid cuibl. HaOnromaercs sBICHHWE yOpyroro rucrepesuca. JlBe
MOJIy4YE€HHBIE HKCIIEPUMEHTANIbHBIE 3aBUCMOCTH HAHOCATCS Ha oauH rpaduk. [IpoBoaurcs ananus
MOJTYYEHHBIX PE3YJIbTATOB.

3ansaTue 9. HaxoxaeHue Macchl  JIMHEHKH U Inpuia ¢  MOMOUILIO
YPABHOBENIMBAHUS pblyara

Ilpakmukym

3aoanue. Onpenenure ¢ MakKCUMalbHOW TOYHOCTHIO MAcCy IIMPHUIA U MacCyTUHEHKU.

Obopyoosanue. lnpun; o6bemom 20 M1, TUHEIKA, CTaKaH ¢ BOJIOH.

Kpamkoe onucanue pewenus. K KOHIly JMHEHKH, KOTOpas HCIOJB3YETCSIB KauyeCTBE
peluara, TOJBEIIMBACTCS IMPHUIl. V3Mepsiercs 3aBUCUMOCTh KOOPAWHATHI TOYKH OIOPBI
YPaBHOBEIIEHHOTO pblyara oT o0bema Bobl B mmpuile. [1o moaydeHHbIM JaHHBIM OMpeAeNstoTCs
Macca Inpuia 1 Macca JIMHEHKH.

Onucanue cxodxceli pabomsl npakmukyma: PeruoHalbHBIA 3Tanm onumnuansl uMm. k. K.
Makcgemna o pusuke, 2014 r., 8 kmacc, 3ana4ya «HenecTpyKTUBHBIN aHAN3Y.

3anstue 10. U3mepenne ko3¢ PuiiuenTa IHePreTHYECKUX MOTePh MPH OTCKOKEIIAPHKA OT
NMOBEPXHOCTH

Ilpakmukym

3aoanue. TlpoBenute uCCIEIOBaHUE 3aBUCUMOCTH BBICOTHI OTCKOKa IIapHKa IIOCHe
COy/JapeHHusi C MOBEPXHOCTHbIO CTOJNAa OT BBICOTHI cOpoca. IlpoBeauTte OmBIT A JABYX THUIIOB
mapukoB. OINpenennTe XapakTep 3aBUCUMOCTH.
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Obopydosanue. 1llapuk nnas HACTOJNBHOTO TEHHUCA, PE3WMHOBBINM IIAPUK
«TIONPBITYH», PYJIETKA, MaJSPHBII CKOTY.

Kpamkoe onucanue pewenus. 1IpoBoanTCSA ONBIT O U3MEPEHUIO BBICOTHI OTCKOKA IIapUKa
Moclie COyAapeHuss C IOBEPXHOCTBIO TOPHU3OHTAJIBHOIO  CTOJA B 3aBHCUMOCTHU OT BBICOTHI
copoca. M3aMepeHus mpoBOISATCS IS IBYX THIIOB IIAPUKOB. J[J1s1 pe3MHOBOTO IIapuKa 3aBUCHMOCTh
SIBJIAETCS MPAMOM MPOMOPLHMOHAIBHOCTBIO, JIS IIApUKa OT HACTOJLHOTO TEHHHCA 3aBUCUMOCTh HE
SBJIICTCS TaKOBOM. OOCYKAAFOTCSI BO3MOXKHBIC IPHUMHBI ITOJIYICHHBIX PE3YIbTATOB.

3anstue 11. Onpenesnenne TenJ10eMKOCTH TBEPAOIo TeJjia

Ilpaxmukym

3adanue. Onpenenure ¢ MAKCUMaTbHONW TOYHOCTHIO TEIIOEMKOCTh TPY3HKa.

Obopyoosanue. I'pysuk wmaccoir 50 r, crakan o6vemom 0,2 71 Cc BOJOH KOMHATHOU
TEMIIEPATyPhl, EMKOCTb C TOpsIYel BOJIOH, IBa TEPMOMETpa, CalpeTKH, MOIHOC, HUTh.

Kpamxkoe onucanue pewenus. TIpoBOIUTCS OMBIT MO MU3MEPEHUIO TEIJIOEMKOCTH IPy3UKa
METOJIOM I€pEeHOCa €ro M3 XOJIOJHOW BOJABI B ropsuyro. OIeHUBAaeTCS MU3MEHEHHUE TEMIIepaTyphl
XOJIOJTHOM BOJIBI 32 CUET MOJIyUYEHUsI KOJIMUYECTBA TEIJIOTHI OT TOPSIUEro Ipy3ukKa.

3ansaTue 12. U3mepenne TeMmeparypbl PyK JKCHEPUMEHTATOPAa U aBJIEHHS,KOTOpoOe
MOTIYT €O3aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Onpenenute BHyTpeHHee ceueHue Tpyoku. Iloxcoeaunure K mmpuiy
oobemoM 20 M TpyOKy C IMOMEIICHHOH B Hee Karjieil BoAbl. 3aKMUTE WIMPUI[ B JIAJOHSIX M
HarpeBaiiTe ero TakuMm oOpa3oM B Te€deHHE 5 MUHYT. M3mepbTe nepemMenieHue Kariu Mo Tpyoke.
Hcnone3ys monydeHHblE JaHHBIC, OIICHUTE TeMIIepaTypy pyK SKcrepumeHTaropa. 2) Jloxnurecs,
KOI'Jla IIIpUIl CHOBAa NMpPHUMET KOMHATHYIO Temmeparypy. BayBas Bo3myX B CBOOOAHBIN KOHeI]
TpyOKH, U3MEphTE MepeMElIeHNEe KAl IpU MaKCUMaJIbHOM JIaBIEHUHU BO3/lyXa, CO37aBa€MOM Ha
KOHUETpyOkH. Mcronb3ys noiydyeHHbIE JaHHbIE, OLEHUTE JaBJI€HUE, KOTOPOE MOTYT CO3/1aThJIETKHUE
JKCIIEPUMEHTATOPA.

Obopyoosanue. lnpuny oobemom 20 My, TpyOka OT WH(GY3MOHHOW CHCTEMBI, BOJA,
JIMHENKA, CEKyHJIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuny odsemom 20 M mojcoequHsieTcsl TpyOka ¢
MOMEIeHHON B Hee Kariei Bozbl. [llnpuil HarpeBaetrcs pykamu, U3MepsieTcs IepeMenieHHe Karuiu
no TpyOke. Ha ocHOBe JJaHHBIX O CeUeHHH TPYOKH U 00beMe BO3/yXa B IINPHUIE PACCUUTHIBACTCS
TeMIlepaTypa pyK HKCIEPHUMEHTATOpA.

2) Mcnonb3ys Ty e yCTAaHOBKY, 3KCIIEPUMEHTATOP CO3/aeT JIaBJICHHE BHYTPU CBOOOTHOTO KOHIIA
TpyOku. Kamuist Boabl nepemeraercs no Tpyoke. Ha ocHoBe JaHHBIX O €e CMEIEHUH OIL[CHUBACTCS
JaBJIEHHUE, KOTOPOE MOTYT CO3/aTh JIETKUE 3KCIIEPUMEHTATOPA.

Onucanue cxooceii pabomol npaxkmukyma: 1) 3aKIIOYHTENIBHBIA 3Tall BCEPOCCHMCKOM

OJIMMITHAJIBI IIKOJIBHUKOB, 2023 T., 10 ki1acc, 3agaya «Haceimennsrit mapy», myHkT Ne 1 [13, 14].

3anaTue 13. DddexTnBHbIE K0IQPUUMEHT KecTKOCTH cucTeMbl. OmnpeneseHue MORYJIst
IOHra npoBoJioku ¢ moMoub0 pbryara. Onpeaesienne npejaesa ynpyroijaepopmauuu

Ilpakmukym

3aoanue. Onpenenure ¢ MAKCUMAIbHON TOYHOCTHIO MOTyNTb KOHTa MPOBOIOKH.

Obopyoosanue. 1llTaTuB ¢ AByMs JIalIKaMH, TIPOBOJIOKA, JTUHEHKA JIepeBsHHas IuHONH 50
cM, rpy3bl Maccoit 1o 50 1, 1Ba KaHIEISIPCKHUX 3aXKHMA.

Kpamroe onucanue pewenus. Jlunelika TOABEIIMBACTCS Ha IPOBOJIOKE TaK, YTOOBI
MOJIYYMJICSl CHJIBHO HEpaBHOIUIEUWI pblyar. BimkHUN K TOYKe MojBeca KOHEI TOPU30HTAIbHOM
JIMHEWKH OMMUPAETCs CHU3Y Ha Janky mraruBa. K qpyromMmy KOHIly JTUHEHKH MOJIBEIINBAIOTCS TPY3HI.
N3mepsieTcst 3aBUCMMOCTh CMEIICHHS KOHIIA JTMHEWKH, K KOTOPOMY TOJIBELIUBAIOTCS TPY3bl, OT UX
CyMMapHOU macchl. Ha OCHOBE MOJy4eHHBIX JAaHHBIX M T€OMETPUUYECKUX MMAPaMETPOB YCTAaHOBKU
paccuuThiBaeTcs MOAYIb KOHra mpoBoIOKH.

Onucanue cxoxcetl pabomot npakmuxyma. [6], 3amaua Ne 9.30.

3anstue 14. U3mepenue k03¢ PuiiieHTa MOBEPXHOCTHOIO HATSIKEHUS] METOIOMOTPHIBA
Ilpakmukym
3aoanue. Ilpunymaiite cnoco® H3MEpPEHHUS CHUJIBL, KOTOPYIO TpeOyeTrcs HpUIIOXKUTh K
IIPOBOJIOYHOM paMKe sl TOro, 4TroObl OTOpBaTh €€ OT MOBEPXHOCTH BOJbL. IlpoBenute
HKCIEPUMEHT U OLEHUTE KO3(PPHUIIMEHT MOBEPXHOCTHOTO HATSHKEHUS BOIBI.
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Obopydosanue. KioBeTta mupokas ¢ BOJOH, MPOBOJIOKA, BEChI, HUTh.

Kpamxoe onucanue pewenusi. TIpOBOOWTCS ONBIT 1O M3MEPEHUIO CHIIBI  OTPHIBA
MIPOBOJIOYHOW pPaMKH OT MOBEPXHOCTH BOJbI MPH PA3JIUYHBIX MEPUMETpax paMku. [IpoBoauTcs
oleHKa K03 (QUIMEeHTa TTOBEPXHOCTHOTO HATSKCHHUS BOJIBL.

Onucanue cxoxceti pabomot npakmuxyma. [7], 3amaua Ne 331,

3anatue 15. Onpeaesenne TOUKH pocbl. 3HAKOMCTBO € JIEKTPHUYECKHM KOHIEHCATOPOM

Ilpakmuxkym Ne 1

3aoanue. OnieHNTE BIAXKHOCTH BO3yXa B KOMHATE.

Obopydosanue. 1lpoOupka CTEKIsIHHas, MaJeHbKHE KYCOYKHU JIibJla, TEPMOMETp, Tabiauua
3aBHCHMOCTH JIaBJICHUS HACHIIIICHHOTO TTapa BOJIbI OT TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B mpoOUpKy ¢ BOAOH MOCTENEHHO 100aBIISAIOT KYCOUKH JIbJIa
Y JTO’)KUJAIOTCSt MOMEHTA BBICTYIUICHUS Karellb POCHl Ha MMOBEpXHOCTU Mpodupku. [1o moryaeHHbIM
JAHHBIM O TeMIIepaType TOYKE POCHI C MOMOIIBI0 TaOIUIBl 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO
rapa BOJbl OT TEMIIEPATYPHI ONPEACTSAETCS OTHOCHTEIbHAS BIAKHOCTD BO3/[yXa B KOMHATE.

Onucanue cxoxceil pabomol npakmuxyma: [8], rmaa Ne 3, maboparopuas padora Ne 9.

Ilpakmuxym Ne 2

3aoanue. Onpenenute ¢ MaKCUMalIbHOW TOYHOCTHIO OTHOIICHHE ANEKTPUYECKUX EMKOCTEH
JIBYX KOHJICHCATOPOB.

Obopydosanue. 1Ba  SIEKTPOJIUTHUECKUX  KOHJEHCATOpa, BOJIBTMETP, Oarapeiika,
COCITMHUTEIIBHEIC IPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBoAUTCA ONBIT MO 3apsAAKe KOHIEHCATOpa OT JPYroro
3apaHee 3apsHKCHHOTO — KOHJEHcaropa. V3mepsroTcss  HampspDKEHHS Ha KOHACHCATOpax 10 |
nocie noakiIoYeHn. OleHuBaeTCsl OTHOIIEHUE eMKOCTEH KOHIEHCATOPOB.

Onucanue cxoxcetl pabomol npakmuxyma. [6], 3amaua Ne 10.22.

3anarue 16. U3yuenue npouecca pa3psiiku KOHJIeHCaTOpa

Ilpakmukym

3aoanue. V3yanTe 3aBHCHMOCTh HANpSOKCHUS Ha KOHJICHCATOPE OT BPEMEHHUIIPH €To
paspsanake. Onpenenure eMKOCTh KOHJIEHCATOpa.

Obopyodosanue. DNEKTPOTUTUUECKUIM KOHJEHCATOP, BOJIBTMETp, OaTapeiika,ceKyHaoMep,
COEIMHUTEIIbHBIE TIPOBO/IA.
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Kpamkoe onucanue peuerus. HpOBOI[I/ITCﬂ HU3MCPCHUC 3aBUCHUMOCTU HAIIPAKCHHUA Ha
paspsKarmeMcs KOHIACHCATOPE OT BPEMCHHU. I[enaeTc;I OLICHKa €MKOCTH KOHIACHCATOpa. B
KaueCTBC COIPOTHUBIICHUA UIA PaspAIKHU KOHACHCATOpPA BBICTYIIACT BHYTPCHHEC COIPOTHUBJIICHUC
BOJIBTMCTpA.

Onucanue cxooiceii pabomsl npaxmuxyma: [5], 3amaua Ne 10 «M3ydyeHue cBETOAMOMA»
(gactb Ne 1).

3ansTue 17. OnpenesnenHue yaeJabHOr0 CONPOTHBIIEHHS MAaTePHAJIa MPOBOJIOKH

Ilpakmukym

3aoanue. Onpenenute yaeabHOE CONPOTHBIICHHE IIPOBOJIOKH.

Obopyoosanue. JlBa MynbTHMETpa (B  peXHME BOJBTMETpPa U  aMIEpMeTpa),
COCIMHUTEIIbHBIC TIPOBOJIA, OaTapeiika, oOpa3ipl MPOBOJIOKH, JHHEWKa, MUKPOMETD.

Kpamxoe onucanue pewenus. Viccnemyemasi IpOBOJIOKA COCITUHSETCS TOCIEAOBATENHFHO C
aMIIepMETPOM U TOJKIOYaeTcs K Oarapeiike. I[lapaniensHO y4acTKy MPOBOJIOKH TMOIKITHOYACTCS
BOJILTMETP. M3 OTHOIICHWS TMOKa3aHW MPHOOPOB PACCUMTHIBAECTCS COMPOTUBIICHUE Yy4YacTKa
MIPOBOJIOKH, TIOCJIC YEro HM3MEpSIOTCS €ro reoMeTpUYecKHe pasMepbl. M3 MOJNy4YeHHBIX JIaHHBIX
OTIpeIeNIACTCS YACTHbHOSCOIIPOTHRICHUE MaTepralla, U3 KOTOPOT'O H3TOTOBJICHA IPOBOJIOKA.

Onucanue cxodceil  pabomvl  NPAKMUKYMA: MexayHapoaHas OJIUMITHAJIA IO
sKcriepuMeHTanbHou pusuke 2022 r., 3a7a9a «Majoe COpOTHUBIICHUEY.

3ansaTne 18. HN3mepenue BOJIbT-aMIIEPHOM XapaKTEepUCTHKH
MOJIyIIPOBOJHMKOBOI'0 JHO/AA
Ilpakmukym

3aoanue. W3mepbTe 3aBHCHUMOCTh CHJIBI TOKa, MPOTEKAIOIIEro 4Yepe3 JAHOJ, OT
[I0/1aBa€MOT0 Ha HEro HampsbkeHus (B mpsMoM M oOpatHoMm HampasieHuH). [loctpoiite rpadux
BOJIbT-aMIIEPHON XapaKTEPUCTUKH THO/IA.

Obopyoosarnue. BobTMETp, aMIepMETp, COCTUHUTEIBHBIE MPOBOA, TOJIYITPOBOTHUKOBBIM
IO/, MaKeTHasl T1aTa, HIepEeMEeHHBIN pe3ucTop, OaTapeiika.

Kpamkoe onucanue pewenus. IlpoBoautcsi skcnepuMeHT 1o usmepenuto BAX nuona B
MPsIMOM U 0OpaTHOM HaIpaBlICHUU.

Onucanue cxoaxceti pabomol npakmuxyma.: [8], rmaBa Ne 4, maboparopHast padota Ne 9.
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11 KJIACC
3ansarue 1. OueHka BeJJMYUHBI TOPU3OHTAIBHON COCTABJIAIONIEH MATHUTHOHMHYKITHN
MATHUTHOTO 10Jisi 3eMJIu

Ilpaxmuxym

3adanue. OuieHUTE MOAYJH TOPU3OHTATHLHON COCTABJISIONICH BEKTOPAMArHUTHON HHITYKITUU
MarHUTHOTO TTOJIST 3eMJTH.

Obopyoosanue. Komnac, conenoun (amamerp 10 cm, 150 ButkoB), mabopatopHblii 010K
MUTAHUS, TPAHCIIOPTHUD.

Kpamkoe  onucanue  pewenus. IIpoBOAMTCS  DKCIEPUMEHT MO  ONPEICICHUIO
MIPOCTPAHCTBECHHOW OpPUEHTAIlMM BEKTOpa HWHIYKIIMA MAarHUTHOTO IIOJIS, CO37aBaeMOro Ha OCH
COJICHOMJIA TIPU CYIMEPIO3UIMH MArHUTHOTO TOJs 3eMJIM W MAarHUTHOTO TIOJNS COJICHOW/A, B
3aBHCUMOCTH OT CHJIBI TOKa B BHTKax coyieHouza. [1o 3TOH 3aBUCHMOCTH OIPEIENIeTCS] MOIYIIb
TOPU30HTAILHOM COCTABJISIONICH BEKTOPa MArHUTHOW WHIYKIIMA MAarHUTHOTO TIOJIST 3eMJTH.

Onucanue cxoxceil pabomol npakmuxyma: [8], rmaBa Ne 4, naboparopuas padora Ne 12.

3ansatue 2. H3mepenmue 3aBHCHUMOCTH BeJHYHHBI MATHUTHOH HHAYKIHH
MATrHUTHOI'O II0JISI MATHUTA OT PACCTOSAHUA
Ilpakmukym

3aoanue. V3yunte 3aBHCHUMOCTh BEJIUYMHBI MArHUTHOW WMHAYKIIMM MAarHUTHOTO TIOJIS
[IOCTOSIHHOTO MAarHWTa Ha €ro MpOJOJbHOM OCH CHUMMETPUM OT PACCTOSHUS MEXKIY LEHTPOM
MAarHuTa U TOYKON U3MEPEHUN.

Obopydosanue. CMapTQOH € MPEeIyCTAHOBICHHBIM MPOrPAMMHBIM OOECIEUEHHUEM IS
W3MEPEHHS BEJIMYMHBI MATHUTHOTO IMOJIS, UWJIMHAPUYECKUA MarHuT, JIMHENKA, MAJISIPHBIN CKOTY.

Kpamxkoe onucanue pewenus. C MOMOIIBIO JaTYMKOB cMapT(oHA TPOBOAUTCA MPAMOE
W3MEpPEHHE BETMYMHBI MAarHUTHOM MHAYKIMA MAarHUTHOTO TOJISI HA OCH [WIMHIAPUYECKOTO MarHuTa
B 3aBUCUMOCTHU OT PACCTOSHUSA 10 HETO.

3ansTue 3. Hab/101eHue MATHUTHOTO THCTEPe3UCca

Ilpakmukym

3aoanue. Hamoraiite HECKOJIbKO BHUTKOB M30JIMPOBAHHOTO IpOBO/Ia Ha
UWIMHIPUYECKYI0 4YacTh Jankd mratuBa. llogHecute Ttopen Janmku OJM3KOK IMOJIOKEHUIO
JaT4MKa MarHUTHOTO MoJis MoOuiIbHOTO Tenedona. [lonaiite
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ANEKTPUUYECKUN TOK B MPOBOA. M3MepbTe 3aBUCUMOCTh BEIMYUHBI MHAYKIIUM MarHMTHOTO TOJISI Ha
TOpLIE JIAKK OT CHJIBI MPOTEKAIOUIero 4epe3 MpoBoj| Toka. J[jas 3Toro BHayaje MOBBIIIANWTE
3HAYEHUs CHJIBI MIPOTEKAIOIIEr0  TOKAa 10 MAaKCUMAJIbHO BO3MO)KHOI'O 3HAUEHUS, a IOTOM
MOHIKANUTE IO HYJIEBOTO 3HAUYEHHUA. 3aTeM CMEHUTE MOJIIPHOCThH MOAKIIOUEHUSI UCTOYHUKA TOKA U
noBToputTe ONBIT. l[locTpoiiTe rpaduk, OMHMCHIBAIONINI 3aBUCHUMOCTh BEJIMYUHBI MarHUTHOM
WHIYKIIMK Ha TOPIIE JIAKU OT CUJIBI IPOTEKAIOILEro Yepe3 MPOBOJ TOKA.

Obopyoosanue. CMapT@oH C TPETyCTAHOBICHHBIM MPOrPAMMHBIM OOCCIICUCHUEM IS
M3MEpEHUs] BEJIMYMHBI MAarHUTHOTO TOJIS, IITATHB C ABYMsI JIAIKaMH, OJHA M3 KOTOPBIX TOJDKHA
OBITH JKENe3HOW (WIM JAPYrod >KEJIe3HBIM CepACYHHK), JIaOOpPAaTOPHBIH MCTOYHHK IHUTAHHS,
OJTHO>KUJIBHBIA W30JMPOBAHHBIA MPOBOJ, BBIACPKHUBAIOUINN MaKCUMAJIbHBIN TOK J1abopaTOpPHOIrO
HMCTOYHHMKA MMUTAHUS.

Kpamkoe onucanue pewenus. Jlanka mtaTuBa OOMAaThIBA€TCS HECKOJBKUMH BHUTKaMH
TOJICTOTO H30JMpPOBaHHOrO mnpoBoaa. C moMoIbpl0 1a00paTOpPHOTO MCTOYHMKA HUTAHMS Yepe3
MIPOBOJI MPOITYCKAETCsI ANEKTpUUeCKUi TOK. CHavama TOK MPOMYCKalOT B OJHOM HAIPaBICHUU C
IIOCTETIEHHbIM YBEJIUYEHMEM CHUJIBl TOKAM €€  IOCJIEAYIOIMM  YMEHbBIIEHUEM,  IOTOM
poLEeaypY MOBTOPSIIOT JIJIsl TIPOTUBOIOJIOKHOTO HampaBjieHusl Toka. [Ipu 3ToM usmepsiercs
BEJIMYMHA UHAYKLUHMM MAarHMTHOTO TOJS Ha TOpLE JIAKU IITaTHBA C IOMOILBIO MOOMIIBHOTO
tenepona. CTpPOUTCS 3aBUCUMOCTh BEJIMYUHBI HWHAYKIMM MArHATHOTO TOJS OT  CHJIBI
MIPOTEKAOIIEro 4epe3 MpoBoa Toka. OOCYKIaeTcsl MONMYYCHHBINH rpa@uK U SBJICHUE MarHUTHOTO
rucTepesuca.

3anstue 4. U3yyenne padoThl 3JIeKTPOABUTATENSA U JUHAMO-MaIIUHbI (4acThb 1) Jexkyusn
«INEeKTPOIBUTATEND U dJIEKTporenepaTop». OOCy)aaeTcss UCTOPUsI U300pETCHUS
AIIEKTPOABUTATEINS U COBEpIICHCTBOBAHUS €ro  KOHCTPYKIIUH.
OnuceiBaeTcss BHYTPEHHEE YCTPOICTBO 3JIEKTPOJBUTATENS U JIEKTPOreHeparopa.

Pazbupatorcs TeopeTuuecKue 3aauu 1Mo JaHHOHN TeMe.

3ansitue 5. U3yueHune padoThl 3JIeKTPOJABUTATES U THHAMO-MAIINHBI (4ACTh 2)

Ilpakmukym

3aoanue. 1) TlpoBemute CepHIO JKCIHEPHUMEHTOB W H3MEpbhTE 3aBHCUMOCTH CHIIBI TOKa,
BbIpa0aThIBAEMON T'€HEPaToOpOM, OT BEIMYMHBI MOMEHTA CHIIbI, MPWJIOKEHHOTO K €ro Baiy. 2)
IIpoBenuTe cepuio SKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTb BETMUYHUHBI
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HaNpsDKeHUs,  [OJAHHOTO  HAa  DJIEKTPOABHUIaTEb, OT  YacTOThl  €ro  BpalleHHS U
MEXaHUYECKOM Harpy3Ku ero Baia.

Obopyoosanue. DNEKTPUYECKHA MOTOPYMK C PEAYKTOPOM, Ha0Op Tpy30B, pEOCTarT,
COCAMHUTENIbHBIE TPOBOAA, Ja0OpPaTOPHBIM HCTOYHMK MUTAHUA, MYJIBTUMETP (aMmmepmerp),
CEKYHJIOMED.

Kpamkoe onucanue pewenus. 1IpoBOIATCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTHU CUJIbI TOKA,
BbIpa0aThIBAEMON TEHEPAaTOPOM, OT BEJIWYMHBI MOMEHTAa CHJIBL, NPHJIOKEHHOTO K €ro Baiy.
[IpoBomuTCST ONBIT MO M3YYEHUIO CBA3M BEJIMYMH HANPSKCHMS, [I0JJAHHOT'O Ha
ANEKTPOABUraTeNlb, OT YacTOThl €ro BpalllEHUs U MEXAHUYECKOM Harpy3KH ero Baja.

Onucanue  cxoocux pabom npaxmukyma: 1) MexayHapoaHas —olUMIIHaga IO
sKcnepuMeHTanbHol (pusnke 2018 r., 3amaua « MOTOPUUK C pEAYKTOPOM», ITYHKTHI
NoNe 1-4; 2) MexnayHapoaHas OJMMIHaza MO SKCIepUMEHTaIbHON ¢u3uke 2022 r., 3amava
«®Donapby», myHKTbI NeNe 1-4.

3ansaTne 6. H3yuenme 3aBHCUMOCTH nepuoaa KoJIeOaHu i JINHEeNKH
HA HWJIMHAPHUYECKOH MMOBEPXHOCTH OT PAIMyCa ee KPUBHU3HBI
Ilpakmukym

3aoanue. Onpenenute xapakTep 3aBUCUMOCTHU Mepuoia KoieOaHuil TUHEHKH, TOJ0KEHHON
Ha IAHIPHYECKYIO TIOBEPXHOCTD, OT Pauyca KPUBU3HBI ITOH TOBEPXHOCTH.

Obopydosanue. Habop UWIMHIPOB pa3HOro paauyca (Hampumep, pa3luyHbIe
MWINHAPUYECKUE COCYbI), TMHEHKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBomuTcsi cepus MNPSAMBIX HU3MEPEHH 3aBUCUMOCTU
nepuoaa KojieOaHWW JUHEWKH, TOJOXKCHHOW Ha HWJIMHIPUYECKYIO TMOBEPXHOCTh, OT pajauyca
KPUBU3HBI ATOU MOBEPXHOCTU. MCHONMB3YIOTCS METOJbI JIMHEapUu3aluu U rpauueckoro aHaiusa
IKCIIEPUMEHTAILHBIX JIAHHBIX.

3anaTne 7. W3yuyeHme  3aBHCHMOCTH aMILUIMTYAbl  KOJIe0aHMH  NPYKHHHOI'O
MAasiTHHKA OT BPEeMeHHU

Ilpakmukym

3a0anue. V3MepbTe 3aBUCHUMOCTb AaMIUIMTY[bl 3aTyXaloLIMX KojJeOaHWH MPYKUHHOTO
MasiTHUKa OT BpeMeHH. [IpoBepbTe TUIOTE3y 00 SKCIOHEHIMAIBHOM XapaKTepe MOJy4eHHOM
3aBUCUMOCTH.
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Obopyodosanue. TlpyxxuHa oT fMHaAMOMeTpa ¢ mpeneiaoM usmepenuit 1 H, rpy3 maccoit 150
T, CEKyHJIOMEp, IIITaTUB C JIATTKOW U My TOH, JIMHEHKA.

Kpamkoe onucanue pewenus. IIpoBOIUTCS SKCIEPUMEHT 10 NPSIMOMY H3MEPEHHUIO
3aBUCHUMOCTH aMIUTUTYJbl 3aTyXaloluX KoJeOaHWW MpPYKMHHOTO MasTHHKa  OT BpPEMEHH.
Crpoutrcss rTpaduK HCCICIOBAHHOW 3aBUCHUMOCTHUB JIMHEAPU30BAHHOM BHJIEC.

3ansTue 8. U3MepeHne aKTUBHOIO H PEAKTHBHOIO CONMPOTHUBJIEHUH KATYIIKHHHIYKTHBHOCTH

Ilpakmuxkym

3aoanue. Cobepute MNEKTPUIECCKYIO IEMb U3 MOCICI0BATEIFHO COCTMHEHHBIX PE3UCTOPA U
KaTylIKM MHAYKTUBHOCTU. [IpoBenuTe mM3MepeHHe 3aBUCUMOCTH HAIPSHKEHUST HAa PE3UCTOpE OT
4acTOThl 1OJaBa€MOr0 Ha JTy Lenb HanpsokeHus. [lo MmogydyeHHBIM JaHHBIM ONpEeIeTuTe
AKTUBHOE CONPOTHUBIICHUE M PEAKTUBHOE CONPOTHBJICHUE KATYIIKW MHAYKTUBHOCTH. Paccumraiite
WHIYKTUBHOCTb KaTYIIKH.

Obopydosanue. KaTylika WHAYKTUBHOCTH, PE3UCTOP C COIMNPOTUBICHUEM, OJH3KHUM K
AKTUBHOMY CONPOTHBIICHUIO KAaTYIIKH WHIYKTUBHOCTH, COCIMHUTEIBHBIE MPOBOJIA, TEHEPATOP
HU3KOM 4acTOThI, ocUUIuIOrpad Wik BOIBTMETP MEPEMEHHOTO HAMIPSHKEHHUS.

Kpamxkoe onucanue peutenus. Cobupaercs JNEKTpUYECKas Lenb U3
MIOCJIEIOBATEIbHO ~ COEAUHEHHBIX  PE3UCTOpa M KaTylIKM MHAYKTUBHOCTU. Ha 3Ty nens
nmojaeTcsi mepeMeHHoe HampsbkeHue. [IpoBoauTcss M3MEpeHHe 3aBUCUMOCTH HANpsDKCHHS Ha
pEe3UCTOpE OT YaCTOThI IMOJABAEMOI'0 HA LIETb HAIPSKEHUS (ammnuTyna  HampsDKeHHs — Ha
BCEMl 1 (S30051 noctosinHa). [1o HU3KoYacTOTHOW oOyiacTh rpaduka ompeaeseTcss akKTHBHOE
CONPOTUBIICHUE KATyIIKA MHAYKTUBHOCTH, II0 BBICOKOYACTOTHOM YaCTU  ONpENEIseTCs
WHyKTUBHOCTHKATYIIIKH.

3ansaTue 9. 3Byk. Ocuniiorpamma 3Byka. CrniekTp 3ByKa

Jekyus «BBeneHne B HKCIEPUMEHTAJIbHYIO aKyCTHKY». BBOASTCS OCHOBHbBIE TOHSTHS
akyctuku. OOCyxmaeTcs MeEXaHHWKa paclpOCTpAaHEHUS aKyCTUYeCKuX Kosebanuil. Bomutcs
MOHATHE TOHA U 00epToHa. OOCYX1at0TCI METO/IbI HCCIIE0BAHUS 3BYKOBBIX CUTHAIIOB.
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IlIpakmukym

3aoanue. IlpoBenuTte cepuio HKCIEPUMEHTOB [0 3allUCH OCHMIUIOTPAMMU CIIEKTPOB
IJIACHBIX 3BYKOB OJHOM 4acToThl. ONWIIMTE OCHOBHBIE OTJIMYMA B OCHMJUIOTPaMMax IJist
pasHbIX TJacHBIX 3BYKOB. OTBEThTE Ha BOMPOC, JOCTATOYHO JIM JJIsi OINKCAHUS KaKoro-inbo
3BYYaHUs! OJJHOU JINIIb CIIEKTPOrPaMMBbI?

Obopyoosanue. IlepcoHaIBHBIM  KOMIIBIOTEp C MHUKpOHOHOM WU  cMapTHOH ¢
MIPEyCTAHOBJICHHBIM ITPOIPAMMHBIM 00€CIICUEHUEM.

Kpamkoe onucanue pewenus. IlpoBoguTcss cepust  AKCIEPUMEHTOBIIO MOTYYCHHUIO
OCLIWJLIOTPAaMM M CHEKTPOB IVIACHBIX 3BYKOB OJHOM 4acTOTHl. IIpOBOIMTCA CpaBHUTENIBHBIA U
KaueCTBEHHBIN aHAJIN3 OCHUJIIOTPAMM U CIIEKTPOB.

Onucanue cxodceil pabomvl  NPAKMUKYMA: MexayHapoHas ONUMITHAJIA IO
akcniepuMeHTabHON (pu3uke 2017 1., 3amaya «AKYCTHYECKHE PE30HATOPHI», yacTh Ne 1.

3anstue 10. Ctosune MeXaHN4eCKHE BOJIHbBI

Jexkyua «Crosune MexaHWYecKHe BOJHBD). OOCYyXIaeTcsi MEXaHHWKa CTOSYMX BOJIH B
OJIHOMEpHOI1 cpezie. PaccmaTpuBaroTcst mpuMepbl Pa3IMYHbIX TPAHHUYHBIXYCIOBUH.

Ilpakmukym

3aoanue. Tlopyiite B mpoOUpKy Tak, 4TOObI OHa Hadaja 3ByuaTh. [IpoBeauTte u3MepeHue
3aBUCMMOCTH YacCTOThl OCHOBHOT'O TOHA M NEPBOro 00€pTOHA BO3IYIIHOIO CTOJI0A B MPOOHPKE OT
BBICOTHI 3TOTO CTOJ0A. J{71sl M3MEHEHUs! UIMHBI BO3IYIIHOTO CTOJI0A 3alOTHSINUTE MPOOUPKY BOJOM.
Omnpenenure CKOPOCTb 3ByKa B BO3AYXE.

Obopydosanue: llepcoHanbHBI  KOMIIBIOTEp €  MHUKpPOGOHOM WM  cMapThOH C
IIPEeyCTaHOBJIEHHBIM IPOrPaMMHBIM oOecliedeHreM, IpoOUpKa, BoAa, TMHENKA.

Kpamxkoe onucawue - peuieHus. [IpoBoauTcs cepus HKCIEPUMEHTOB 10
M3MEPEHUI0 aKyCTUYECKOTO CHEKTpa 3BYYaHHUS MPOOMPKH, BO3HUKAIOIIETO MPH BIyBaHWU B HEE
Bo3ayxa. CTpoUTCS JMHEApU30BaHHBIM TrpadUK 3aBUCUMOCTH YacTOThI OCHOBHOI'O TOHa U
nepBoro  o0epToHa  OT  BBICOTHI  BO3AYIIHOro crtosda B mpobupke. [lo momydeHHBIM
JAHHBIM OTIPENIeNIeTCsl CKOPOCTh 3BYKAaB BO3IYXE.

Onucanue cxoxceii pabomvl NPAKMUKYMA: MexyHaponHas ONUMITHAJIA TIO
sKcnepuMeHTanbHol gusnke 2017 1., 3a1a4a «AKyCTHUECKHE DPE30HATOPbI», 4acThb Ne 2.
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3ansaTue 11. U3mepenne nokasaresisi peJIOMJICHHS CTEKJIa

Ilpakmukym Ne 1

3adanue. OnpeaenuTe MoKazaTeab MPEIOMICHUS CTEKIITHHOM TTACTUHBI.

Obopyoosanue. llpeamerHoe CTEKJIO0, MWUIMMETPOBKA, Ja3epHas YyKa3Ka, JIMHEHKH,
IITATUBBI C JTATIKON ¥ My(TOM.

Kpamxoe onucanue pewenus. IlpoBoauTcsi cepusi  3KCIEPUMEHTOB 110 U3YyUEHHIO
NepeHanpaBiIeHusl Jiydya CBETa, MaJaloliero Ha OOKOBYIO MOBEPXHOCTh NMPEAMETHOIO CTEKJIa, B
3aBUCUMOCTH OT BBIOPAHHOrO yrija najeHus. Belumcisercs mokasarenb NpeOMIICHHsT MaTepuasa
IJTACTHHBI.

Onucanue cxoocell  pabomvi  NPaKmMuKyma: MexayHapoaHas OJIUMIIMAJA IO
sKcnepuMeHTanbHoi ¢u3uke 2021 1., 3amaua «OTpakeHHe, NPEIOMIICHHE U MPOITyCKaHHUEe»,
yHKT Ne 4,

Ilpakmuxym Ne 2

3aoanue. Onpenenute ¢ MaKCUMaJIbHOM TOYHOCTBIO ITOKAa3aTelb MPEIOMIICHUS MaTepuana
MIPU3MBI.

Obopyoosanue. Ilpusma, nazepHas ykas3ka, TpPaHCIOPTHUD, IITATUBHI.

Kpamkoe onucanue pewenus. 1IpoBoauTCS ONBIT IO M3MEPEHMI0 MHUHUMAJIBHOIO YIJia
OTKJIOHEHHS J1a3epHOro Jiyya TpPEyrojbHOW paBHOCTOpOHHEH mnpusMmoi. Ilo nomydeHHOMY
3HAUEHUIO yIJIa PACCUUTHIBAECTCA [10KA3aTENb IPEIOMIICHUS PU3MBI.

3anstue 12. Ilo1Hoe BHYTPEeHHEE OTPasKeHHE

Jexkyusn «IIpumenenue s dexra HOJIHOTO BHYTPEHHET 0 OTpa)KeHUs B
n3Mepenusix». Oocyxnaercs 3PpQeKT moJTHOr0 BHYTPEHHETO OTpaskeHHs. OTIHCHIBAIOTCS MPUEMBI
10 UCIOJIb30BAHUIO ATOT0 3(h(PpeKTa npu NPoBeIeHNH ONTUYECKUX U3MEPEHUH.

Ilpakmukym

3aoanue. Onpenenure MoKazaTesb IPEIOMIEHUS MaTepUaia IpU3MbI.

Obopyoosanue. CTEKIISTHHAs TIPU3Ma, Ja3epHas yKa3Kka, JUHEHKa.

Kpamxoe onucanue pewenus. TIpoBoANTCS ONBIT MO HaOmo0JAeHHIO 3¢ ¢eKTa MOIHOTOo
BHYTPEHHETO OTPa)KEHHUS CBETA, KOTOPBIH pacrpocTpaHseTcs B mpusMe. Vi3MepsroTes mapaMeTpsl,
IIPU KOTOPBIX JocTHraercs 3QpgexT. Boraucnsercs nokasarens MpeJoMIeHUs MaTeprasa Mpu3Mbl.

Onucanue cxooicell  pabomvl  NPAKMUKYMA: MesxayHaponHas OJIMMITHAJA TIO
aKcrepuMeHTanbHOM (usuke 2021 r., 3anaya «/{ucnepcus», myHkT Ne 1 [16].
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3ansitne  13. IIpoBepka  ¢opmyJibl TOHKOM  JIMH3BI € TIOMOILIBLIO MeToaa
napajuiakca, NpUMeHeHHOT 0 JIJIsl Onpe/ieSieHus M0JI0KeH!s H300pakeHust

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMAIBLHOW TOYHOCTHIO (DOKYCHOE pacCTOSHUE COOMpAromien
JIMH3BIL.

Obopyoosanue. Cobuparoias JIHH3a, ONTHYECKas CKaMbs (JTMOO MEpHasl JICHTaHW KPEIIeHUE
JUISL TMH3BI), JIBE UIJIBI OT IITPHUIIA (CO CTOYEHHBIM OCTPHEM ), TUTACTUIIMH, TOYEYHBIH HCTOYHHK CBETA.

Kpamroe onucanue pewenus. OOcyxmaercss u nemMoHcTpupyercs 3¢ddexr mapaiiakca.
Wzyuennsiit 3ppext ncnomap3yercs A OnpeeseHus MOI0KEHUS H300paKeHNsI UICTOYHUKA CBETA C
MaJIOi CBETUMOCTBIO, MOJYYEHHOTO C MOMOIIBI0 coOuparoniei JuH3bl. [10 HECKOIBKUM OIbITaM
paccunThiBaeTcsi POKYCHOE PACCTOSHUE JTMH3BIL.

3ansrue 14. U3mepenue GoKyCHOro paccTOAHUS paccenBaKOIel JUH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MAaKCUMAIBHONH TOYHOCTBIO (DOKYCHOE PACCTOSIHHE PACCEUBAIOIICH
JIUH3BI.

Obopyoosanue. PaccenBaromias JmH3a, coOHWparomias JIMH3a, ONTHYECKas CKaMbs (JIMOO
MepHasi IEHTa U KPEIUICHUs ISl JIMH3), JINCT KapTOHA, HOXKHHUIIBI, TOYSUHBIH HCTOUHUK CBETA.

Kpamxoe onucanue pewenusn. O6CyXIar0Tcs MpUEMBbl U3MEpEHUsT (POKYCHOTO PACCTOSHUS
pacceuBaronieil JTUH3BL. [IpOBOIUTCS OMBIT MO MONYYEHHIO ACHCTBUTEIBHOTO H300pakKeHUs B
pacceuBaroIeil IMH3e MyTeM CO3JaHMs C TIOMOIIBIO COOUpAIOIIEH JTMH3BI MHHMOTO HCTOYHHKA
TUISE pacceuBarolen nuH3bL. Takke MPOBOAMTCS OMBIT MO HAOIIOACHHUIO PACXOMASILIErocs
CBETOBOTO ITy4Ka, 00Opa30BaHHOTO CBETOM, U3IYYEHHBIM TOYEYHBIM HCTOYHMKOM M TIPOIIECAIINM
4yepe3 paccerBaloIyIO JIMH3Y, HA KOTOpPYIO HakieeHa nuadparma. [lo pesynbpTaraM MOITy4eHHBIX
HKCIIEPUMEHTOB PACCUUTHIBAETCS ONTUYECKAs CUIJIA PACCEHBAOIIEH JIMH3HI.

Onucanue cxooiceti pabomel npaxmuxyma: [8], rmaBa Ne 5, naboparopnas padora Ne 12.
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3ansaTue 15. Onpenesnenue JIMHBI BOJHBI JIA3ePHOI0 M3JIy4YeHHs1 ¢ nmoMombrocxembl FOHra

Ilpakmuxym

3aoanue. llpugymaiiTe OSKCIEPUMEHTAIBHYIO YCTaHOBKY, ITO3BOJIAIONIYI0 HAOIIOAATh
MHTEPPEPEHIIMOHHYI0 KAapTUHY OT CBETOBOrO H3JyuyeHus Jjasepa. OmnpeaenuTe AIUHY BOJHBI
W3JIyYCHHUS JIa3€PHON YKA3KH.

Obopyoosanue. JlazepHas yka3ka, HUTKa, (osbra, OyJaBKu, 3KpaH, pyJeTKa.

Kpamxoe onucanue pewenus. JIByMs CBI3aHHBIMUA HUTKOW OyJIaBKaMH MPOKAJIBIBAIOTCS J1BA
OJIM3KOPACTIONIOKEHHBIX OTBEPCTUSl B allOMMHHUEBOM muiieBod ¢oibre. [lonydeHHble oTBepcTus
OCBEIIAIOTCS JIa3epHBIM MMy4YKoM. B mpomeamem csere HabronaeTcs HHTEp(epeHIMOHHAs KapTHHA.
[lo paccrosHuI0O MeXAy TMoOJOocaMu HHTePGEPEHIMOHHOW KapTHUHBI M PACCTOSIHUIO MEXIY
OTBEPCTUSMH B (DOJIbIe paCCUMTHIBACTCA JJIMHA BOJHBI CBETA B JIa3€pPHOM ITyUKe.

Onucanue cxooicell pabomvl NPAKMUKYMA: 3aKITIOYUTEIBHBIA OTall  BCEPOCCHUUCKOM
OJIMMITHA/IBI IKOJIBHUKOB 110 puzuke 2000 r., 11 knacc, 3amaga No 1.

3ansaTue 16. U3yueHue cmekTpa cBeTa Pa3jIMYHBLIX HCTOYHUKOB € MOMOIIBIO
AM(ppPaKIMOHHOM pelIeTKH
Ilpakmukym
3aoanue. Tlpumymaiite, coOepuTe ¥ ONMIIUTE OKCICPUMEHTAIBHYIO  YCTaHOBKY,
TIO3BOJISIFOIIYIO ITOJTYYUTh ONTHYCCKUI CHEKTP M3JIyYCHHUS CBETA Pa3IMYHBIX MCTOYHMKOB. [IpoBemmre
UCCIIeIOBAHUE CTIIEKTPOB MPETIOKEHHBIX BAM HCTOYHHUKOB CBETA.
Obopyoosanue. JlubpakunoHHas pernierka, GOHAPL C JaMIIOW HaKaTUBaHUS,
CBETOAMO/IHBIN (POHAPB, ra30pa3psiiHas JTAMIIOUKa, YKpaH, quadparma, MEepHas JICHTa.
Kpamrxoe onucamue  peuweHus. [IpoBoauTcs cepust IKCIIEPUMEHTOB TIO
HAOJIIOICHUIO ONITHYECKUX CIIEKTPOB U3JYYCHHUSI HCTOYHHKOB CBETa Pa3HOM npupobl. [IpoBoaurcs
CPaBHHUTEIBHBINA U KOJMYCCTBEHHBIN aHATIN3 ITHX CIICKTPOB.
Onucanue cxodcetl pabomsl  NPAKMUKYMA.: MexayHapoaHas OJIUMITHAJIA IO
skcriepuMenTanbHoM pusuke 2018 r., 3amaua «Crextpy.

3ansaTue 17. UccinenoBanue 3aBUCMMOCTH HHTEHCUBHOCTH CBeYeHHS CBETOAHOAA0T CHIIbI
NPOTEKAIOIIEro Yepe3 Hero Toka

Ilpakmukym

3a0anue. W3MepbTe 3aBHCUMOCTh MHTEHCHMBHOCTH  CBEUYEHHS  CBETOAMO/A OT CHIIbI
IIPOTEKAOILEro Yepe3 Hero Toka. Onpenennure XapakTep U3MEPEHHOM 3aBUCUMOCTH.
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Obopydosanue. CBeToamon, TOKCMETp (Wim cMapTGoH C JATYUKOM OCBEHICHHOCTH),
nabopaTopHblii  On0ok mnwuTaHms (WM ABe  Oarapeiiku  AA, peocTtaT W MYJBTHMETD),
COEMHUTEINIbHBIE IPOBOJIA.

Kpamxoe onucanue pewenus. TIpOBOAMTCS HKCHEPUMEHT MO MPSIMOMY H3MEPEHUIO
3aBUCHMOCTH MHTEHCUBHOCTH W3TY4YCHHS CBETOAHMOAA OT CWJIBI MPOTEKAIOIIETO Yepe3 HEero TOKa.
Crpoutcs rpaduk NOTYyICHHOM 3aBUCUMOCTH. OIpeenseTcst XapakTep 3aBUCUMOCTH.

3ansitue 18, HaobmoneHnue H30MpaTeTbHOCTH BHYTPEHHEro dororpdexrak
JAJIMHE BOJIHBI CBETA

Ilpaxmukym

3aoanue. YcTaHOBUTE JBa CBETOAMONA Jpyr HAmpoTHB apyra. M3yuute sBIeHHE
BO3HUKHOBEHHUS (DOTOTOKA B OCBELIaeMOM CBeTojuoje. s 3TOoro m3MepbTe 3aBUCHMOCTH CHIIBI
(OTOTOKA OT HAINpPSDKCHUS Ha CBETOJMOJIEC, BBIMOJHSIOIMIEM pOJIb MCTOYHUKA CcBeTa. lloBTOpmTe
OTIBIT, IPUMEHSS B KaYECTBE UCTOYHUKOB CBETA CBETOJAUO/bI, NAIOIIME CBET C PAa3HbIMU IMHAMU
BosiH. Ompenenure ycioBuUs, IPU KOTOPBIX B OCBEIIAEMOM CBETOJINO]IE BOSHUKAET (POTOTOK.

Obopydosanue. Tpun mapbl CBETOJUOJOB Pa3HBIX LIBETOB (KpacHbIC, 3€JICHbIE U CHUHUE),
OJIOK TTUTaHMSI CBETOAMOIa-OCBETUTEIIS, MYJIbTUMETP.

Kpamkoe onucanue pewenus. JIBa cBeTOaMONa yCTaHABIUBAIOTCS HANPOTUB IPYT Ipyra.
Uepe3 oAWH CBETOAMOJ MPOITYCKAeTCsl TOK OT HWCTOYHWKA MHTaHWsA. V3ydaercs sBIIeHUE
BO3HUKHOBEHHUS (OTOTOKA BO BTOPOM cBeTouone. OOHapyKHUBaeTcs, 4TO0 (POTOTOK BO BTOPOM
CBETOJIMOJIC BO3HUKAET TOJBKO MPU OCBEIICHUU €r0 CBETOIUOJOM C JUIMHON BOJIHBI, MEHBIIICH
WJIM PAaBHOM JUIMHE BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEIIAEMbIil CBETOAHO/I.

Onucanue cxodcell pabomvl  NPAKMUKYMA: MexayHapoaHas OJIUMITHA/IA IO
skcniepuMenTanbHoi pusuke 2020 r., 3amava «Onronapay [17].

24



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOU
AEATEJIBHOCTH «OCHOBbI PU3UYECKOI'O SKCIIEPUMEHTA (PU3UKO-
MATEMATHUYECKHAN TPO®UIIb)»

JIMYHOCTHBIE PE3YJIBTATHI

B cghepe epascoanckozo socnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JCSITEILHOCTh B MHTEPECaX IPa)IaHCKOr00OIIEeCTBa,
y4acTBOBAaTh B CaMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMO/JICHCTBOBATh C COIMAIBHBIMU WHCTHTYTAMH B COOTBETCTBHHC UX
GYHKIUSMU U Ha3HAUYCHUEM.

B cipepe nampuomuueckozo éocnumanusi:

c(hOpPMUPOBAHHOCTH POCCUMCKON I'Pa)IaHCKON UJIEHTUYHOCTH, MaTPHUOTU3MA; LIEGHHOCTHOE

OTHONIICHHE K TOCYJapCTBCHHBIM CUMBOJIaM,  JOCTHIKCHUSM
POCCHUHCKHX yYEHBIX B 00JIACTH (PU3UKU U TEXHUKH.
B cghepe oyxosno-upascmeennozo éocnumanus:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEJCHHS; CHOCOOHOCTh
OIICHUBATH CUTYaIHIO u MIPUHUMATH OCO3HAHHEIC
pelleHus,  OpPHUEHTHUPYSChH HA  MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U  IIEHHOCTU,B
TOM YHCJIC B JESTCIIBHOCTH Y4EHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYHUBOTO OYAYIIETo.

B cipepe scmemuuecrkoeo 6ocnumanus:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas SCTETHUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢busnveckoii Hayke.

B cghepe mpyoosoeo éocnumanusi:

WHTEpPEC K  pasIu9HbIM  cdepaM  NpoPeCcCHOHATBHON JCSITEIHLHOCTH, B TOM YHCIIS
CBSI3aHHBIM C (PM3UKOIN U TEXHUKOI, yMEHUE COBEpPIIATh OCO3HAHHBIN BRIOOp Oymymiei nmpodeccun
Y PEaTN30BbIBATh COOCTBEHHBIC KU3HECHHBIC TIJIAHEI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa3oBaHUIO U CaMO00Opa30BaHUIO B 00NacTH (M3HKU Ha
MPOTSHKEHUM BCEH KU3HH.

B cghepe sxonoeuueckozo 6ocnumanus:

c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKOMN KYJIBTYPHI, OCO3HAHHE rJ100JIEHOTO
XapakTepa dKOJOTHUYECKHUX MpobIiem;

IJTAHUPOBAHUE U OCYIIECTBICHUE JIEVCTBUIM B OKPYXKAIOIIEH Cpelie Ha OCHOBE3HAHUS LIEJIEeH
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHHE OIbITa JeATSILHOCTH IKOJIOTHYECKOM HAITPABICHHOCTH HA OCHOBEHMEIOIIIUXCSI
3HaHUi 1o usuke.
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B cghepe yennocmu nayunoeo nosHanus:

chopMHPOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKu;

OCO3HAHUE IIEHHOCTH HAay4YHOH NEeSTEIbHOCTH, TOTOBHOCTh B IpOIecCe M3YUeHUs (DU3HKH
OCYUIECTBIISATH IPOCKTHYIO U HCCIICAOBATEIBCKYIO JICATEIbHOCTh MHANBUIYaJIbHO U B IPYIIIE.

METANPEIAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/IbHbIe YHUBEPCAJbHbIE yUeOHbIe AeiiCTBHSA:
ba3soBble jiornyeckue aeicTBus:

CaMOCTOSITEIILHO (dhopMynupoBath u aKTyallu3UpOBaTh npobiuemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeAeNsAT,  LETU  JIeATEIbHOCTH, 3aJaBaTh  MapaMeTpbl U KPUTEpPHUH  HX
JOCTUKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBAEMbIX (PU3HUYECKUXABICHUSAX;

pa3padarbIBaTh IJIAH PEUICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOUINXCIMAaTePHATbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOBLIEISIM,
OLICHUBATh PUCKU IOCIIEACTBUN JEATEIBHOCTH;

KOOPJIMHHUPOBATh U BBINOIHATH PabOTy B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTOU
KOMOHMHUPOBAaHHOI'O B3aUMOJAEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBILUICHUE IPU PELLICHUU )KU3HEHHBIX IIPOOJIEM.

Ba3oBble uccienoBaresbcKue J1eHCTBUA:

BJIAJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBHIMH IOHATHAMH M METOJaMH (DU3HYECKON
HayKH;

BJIJIETh HaBbIKAMU Y4e€OHO-HMCCIIE0BAaTENbCKOW M TPOEKTHOW JEeSATENIbHOCTH B 00JIacTU
(GU3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIeHHs 3ajad
(U3MYECKOTO COAepKaHUs, IPUMEHEHUIO PA3INYHBIX METOJOB MTO3HAHUS;

BIAJE€Th  BHUJAMM  JEATEIBHOCTH IO  IOJYyYEHUIO HOBOT'O 3HaHUsA, €ro
MHTEpPIIpEeTaINH, IPEeoO0pa30BaHUIO U IPUMEHEHHIO B PA3JINYHBIX YIEOHBIX CUTYaLUAX, B TOM YHCIIE
IIPU CO3/1aHUM YUEOHBIX MPOEKTOB B 007acTH (PU3UKY;

BBISIBIIATh IIPUYMHHO-CJIEJACTBEHHBIE CBA3M M aKTyaIM3UpOBaTh 3aJady, BBIIBUTATh
TUIOTE3Y €€ PELICHMs], HAXOIUTh apryMEHThI JUJIs JOKa3aTelIbCTBA CBOMX YTBEP)KIIEHUH, 3a/1aBaTh
rapaMeTpsl U KPUTEPUU PELICHHUS;
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AHAJIM3UPOBATH MMOJYUYCHHBIC B X04€ PCIICHUA 3a/la4i PC3YJIbTAaThbl, KPUTUYCCKU OLCHUBATH
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIC 33]]a4 B 00Pa30BATEIBHOM JCATEILHOCTH, B TOM
quclie PU U3YYeHUU (DU3UKU;

AaBaTb OLICHKY HOBBIM CUTYalUsAM, OLICHUBATH HpHO6p€TGHHBIfI OIIBIT,

YMETb IEPEHOCUTD 3HAHUS 110 (PU3UKE B MPAKTUUYECKYIO 00JIaCTh )KU3HEACIATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTei; BBIABUTaTh HOBBIC

uJeH, mpeyiaraTh OpUriHaNIbHbBIE TOAXO0/IbI U PELICHHS;CTABUTh IPOOJIEMbI U 3a/1a4H,

JOMYCKAIOUIUe alIbTePHATUBHBIC PEILICHMUS.

Pa6ora ¢ undopmaunmei:

BJIQJETh HAaBBIKAMU IIOJIyYECHUS uHpOpMaun ¢du3nveckoro colepKaHusd U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTH MOUCK, aHAIM3, CUCTEMATH3ALUI0 U
MHTEPIPETANIO HHPOPMALIUY PA3TUYHBIX BUIOB U (HOPM MpEICTABICHUS;

OLICHUBAThH JOCTOBEPHOCTH MH(OPMALIUU;

HCIIOJIL30BAaTh CPEACTBA HH(bOpMaIII/IOHHBIX U KOMMYHUKaIIlMUOHHBIX TEXHOJIOTHH B PCIICHUH
KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OpPraHU3al[MOHHBIX 3aJa4 C COOJII0JIeHHEeM TpeOOoBaHUM
OPrOHOMHKH, TCXHUKHU 6G3OHaCHOCTI/I, TUT'CHBI, pecypc0c6epe>1<eHH51, MMPaBOBbBIX M I3THUYCCKUX
HOPM, HOPM HH(POPMAITMOHHOMN 6€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEPKAHMSI B Pa3IUYHBIX (opMaTax ¢ y4eTOM Ha3HAUCHUS
uHopMallUd U IENeBOM ayAuTOpuH, BbIOMpas ONTUMaNbHYIO (GOpMY TNPEICTABICHUS U
BHU3yaJIU3aIUH.

KomMmyHukaTnBHBIe YHMBepcaJlbHble y4eOHbIe IelCTBHUS:
OCYLLECTBIATH OOLIEHHE BO BHEYPOUHOU AEATEIbHOCTH;
pacrno3HaBaTh IPEINOCHUIKY KOH(PIUKTHBIX CUTYyallMi U CMATYaTh KOH(QIJIUKTHI;Pa3BEPHYTO U
JIOTUYHO M3J1araTb CBOK TOYKY 3PEHUS C UCIIOJIB30BAaHUEM
SI3bIKOBBIX CPEJICTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMAaHAHON U WHANBUYAIbHONPAOOTHI;
BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JAEMCTBUN C yuyeTOM OOIIMXHWHTEPECOB U
BO3MOKHOCTEHN KaXKJI0T0 4JIEHA KOJUIEKTUBA;

27



IIPUHUMATH LeH COBMECTHOM NESTENILHOCTH, OpraHHU30BBIBATh U
KOOPJMHHUPOBATH JCUCTBUS 110 €€ JOCTUKEHUIO: COCTABJIATh IUIaH JIEUCTBUM, pacIpelesaTh POIH C
y4ETOM MHEHUH Y4aCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHON pabOTHI;

OLICHHUBATh KaUY€CTBO CBOETO BKJIAJ[a M KaXKJIOT0 YYaCTHUKA KOMAH/[Ibl B OOIIMIA pe3yabTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLIEHWBATh HUIEH C NO3UWLHUHU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHIECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEIEHHWE B PA3JIMYHBIX CHUTyalUsX,
IPOSIBJISITH TBOPUECTBO ¥ BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryisitTuBHble yHHBepcaJbHble y4eOHbIe AeiicTBHS:

Camoopranmszaums:

CaMOCTOSITENTHO OCYIIECTBIIATh TI03HABATENBFHYIO JESITEIBHOCTh B 007acTH (PHU3HKH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJauy;

CaMOCTOATEIIbHO COCTAaBIATh IUIAH PEIICHMs] PACUETHBIX M KAa4ECTBEHHBIX 3a1ad, IUIaH
BBIMIOJIHEHUS]  MIPAKTUYECKOM pabOThl € y4eTOM MMEIOLIUXCA PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciiupsaTh paMKd Y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX [PEANOYTEHUM; JAenaTh

OCO3HAaHHBIM BBIOOD, APIryMEHTHPOBATh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 3a pELICHHE; OLECHUBATH

IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBAThH (DOPMUPOBAHHIO U MTPOSBIICHUIO 3PYIUIUU B 001aCTH (PU3UKH,TOCTOSTHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTD,0LICHUBATD
COOTBETCTBHUE PE3YyJIbTATOB LEISAM;

BJIaJIeTh HaBbIKaMM [TO3HABATEIBbHOM peieKCHU KaK OCO3HAHUS COBEPIIAeMbIX ICHCTBUNA U
MBICJIUTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUU;

HCIOJb30BaTh MPHUEMBI peQIIEeKCUU I OLIEHKU CUTYaIlMH, BBIOOpPAa BEPHOTOPELICHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD pelieHus
10 UX CHWKEHUIO;
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MPUHUMATh  MOTHUBBI M apPryMEHTbl  JPYTUX TOpU  aHajJu3€e  pe3yJbTaToB
NEeSATEIbHOCTH;

IIPUHUMATD ce0sl, IOHUMAasi CBOM HEOCTAaTKU U JIOCTOMHCTBA;

[IPUHUMATh  MOTHUBBI M AapryMEHTbl  JIpyTUX HpPU  aHaJIu3€  PE3yJIbTaTOB
NESITENIbHOCTH;

MpU3HABaTh CBOE MIPABO U MPABO IPYTUX Ha OIIHUOKH.

NNPEJMETHBIE PE3YJIbTATbBI

K xoniy 10 knacca oGydaronuiicss Hay4YnuTCs:

IIOHMMaTh  3HAYCHHME  OIUCATEIbHOH, CUCTEMATH3UPYIOLIEH, OOBACHUTEIBHOH U
MPOTHOCTUYECKON (YHKUUH (U3UUECKOM TEOpUHM — MEXaHHKH, MOJEKYJISIpHOW (u3uku u
TEPMOJMHAMUKH, POJib (pu3nueckol Teopuu B (HOPMUPOBAHMM MPEACTABICHUH O (U3NYECKOU
KapTHHE MHPA;

pa3nuyarh YCIOBMS NPUMEHHMOCTH H3YyYCHHBIX MoOjened (PU3MYECKHX Tell U MPOLEeCCOB
(stBNEHUN);

pa3nuyarh ycioBus (IpaHMIIbI, 00JIACTH) NIPUMEHUMOCTH U3YUYEHHBIX (PU3HYECKHX 3aKOHOB,
MOHMMAaTh BCEOOIIMH XapakTep (yHAAMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTH HCIOJIB30BAHUS
YaCTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSICHATh MEXAaHMYECKHE, TEIUIOBBIC, AJIEKTPHUECKUE IPOLECCH H
SIBJICHUSI, UCHOJb3Yysl OCHOBHBIC IOJIO)KEHUS M 3aKOHbl MEXAaHUKH, MOJEKYISIPHO-KHHETHYECKOU
TEOPHUH, MOJICKYJISIPHON (DU3UKH U TEPMOJMHAMUKH, dJICKTPOANHAMHKH;

aHAJM3UPOBaTh U OOBIACHATH (PU3MUYECKHUE SIBICHUS, UCIOJb3Ys OCHOBHBIEC IOJIOKEHUS U
(du3nUecKre 3aKOHBI;

OIUCHIBATh (PU3UYECKUE MPOLIECCH U SIBJICHUS, UCIIOIb3Yys HEOOX0AUMbIE BETUYNHBI;

OOBSICHATE OCOOCHHOCTH TPOTEKAHUS M3y4aeMbIX (U3UYECKUX SIBICHUN; MPOBOIUTH

UCCIIeIOBaHUE 3aBUCUMOCTH OAHOHN (PM3MYECKON BEIUYMHBI
OT JpPYrol C HCIOJB30BAaHHEM IMPSIMBIX HM3MEPEHHIA, MPH STOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(buKcupoBaTh pe3yabTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYUH B BUJAE I'PapHUKOB C
Y4eTOM aOCOTIOTHBIX IMOTPEITHOCTEH N3MEPEHUH, 1eTaThBBIBOIBI TI0 Pe3yJIbTaTaM MCCIIE0OBAHMS,

IPOBOJIUTh KOCBEHHblE U3MEpEeHUs (U3MYECKHMX BEJIUYMH, MpPU H3TOM BBIOUpPATh
ONITUMAIILHBIA METOJl W3MEPEHUs, OIICHWBATh AaOCOJIOTHBIE W OTHOCHUTENBHBIE MOTPEHIHOCTH
IPSIMBIX M KOCBEHHBIX U3MEPEHUI];
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MIPOBOJIUTH OIBITHI M0 MPOBEPKE MPEATIOKEHHON THIOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, AHAJIM3MPOBATh IOJYYECHHBIE PE3yJIbTaThl U JeaTh
BBIBOJI O CTaTycCe NPEJIOKEHHON TUIIOTE3BI;

coOioaTh mIpaBuia 0€30lacHOro TpyJda HpHU IMPOBEICHUM MCCIEIOBAHUHB  paMKax
IIPaKTUKyMa u y4eOHO-HCCIIeT0BATENILCKOM JESTEIbHOCTU C UCIIOJIB30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYLOBAHMS;

pelaTh pacueTHbIE 3aJauu C SBHO 33/IaHHOW U HESIBHO 3aJlaHHON (PM3NYECKON MOJENbIO: Ha
OCHOBAHMHU aHalM3a YCJIOBUSA OOOCHOBBIBATH BBIOOP (U3NYECKON MoOJeNu, OTBevarolien
TpeOOBaHUAM 3a/1a4i, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAaThl (PU3NUECKUX
TEOpPHUIl IPU UCIOJIB30BAaHUM MAaTEMaTHUYECKUX METOAOB pEIIEeHUs 3a/1ad, IPOBOJUTH PAacyeThl Ha
OCHOBAHMHU MMEIOIIUXCS JaHHBIX, AaHAIN3UPOBAThH PE3YJIbTAaThl U KOPPEKTHUPOBATH METOIBI PEIICHUS
C YYETOM IOJIy4YEHHBIX PE3Y/IbTaTOB;

pemaTh KauyeCTBEHHbIC 3a/a4yd, TPeOYIOUIMe MPUMEHEHHs 3HAHWKH W3 pasHBIX DPa3JleoB
Kypca (GU3MKH, a TAK)KE UHTErPallu 3HAaHUN U3 JPYTUX MIPEIMETOB €CTECTBEHHO-HAYYHOI0 IMKJIA!
BBICTpPAUBaTh JIOTMYECKYIO0 IEMOYKY pPAacCyXJACHUH C ONOpod Ha U3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHMUS;

UCIOJIB30BATh TEOPETHUYECKUE 3HAHUS Ui OOBSCHEHHS OCHOBHBIX INPHHIUAIIOB pabOTHI
M3MEPUTENBbHBIX PHOOPOB;

aHAJIM3UPOBATh M OLIEHUBATh IOCIEACTBUSI OBITOBOM M MPOM3BOACTBEHHOMN AESITEIbHOCTU
YeJIOBEKA, CBSI3aHHOM C (PM3MYECKMMHM MPOLIECCaMM, C IMO3UIMH IKOJIOTMYECKO Oe30MacHOCTH,
MIPEJICTAaBICHU O palMOHAIbHOM IIPUPOAOIOIb30BAHNN, @ TaKXKEe pPa3yMHOM HCIIOJIb30BAHUU
JOCTH)KEHUM HayKMM TEXHOJIOTHH JUId JaJbHEHIIero pa3BUTHS YeJI0BEYECKOro 00IIeCTBa;

MPUMEHSTh Pa3IMYHbIE CIIOCOOBI PadOTHI ¢ MHQPOpPManUel (UIUIECKOTO COACPKAHHS C
UCIOJb30BAHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJOIMH, INPU 3TOM HCIIOJIB30BaTh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOUCKA, TepepadOTKU U MPEAbsIBICHUS yueOHOM
U HayyHO-TIONMYJSIpHOW WHQOpPMAaLlMU, CTPYKTYpPUPOBAaHUS W MHTEpIpeTanuu UHQOpMaLuy,
MOJTyYCHHOM M3 Pa3IMYHBIX UCTOYHWKOB, KPUTHUECKH aHAIM3UPOBATH MOIY4AEeMYI0 MHPOPMALIUIO
U OLIEHMBATh €€ JJOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWH, TaK U Ha OCHOBE aHAJIN3a
HCTOYHUKA MH(OpMAIUY;

IOPOSIBJISITh  OPraHM3AaLMOHHBIE W [O3HABATENbHbIE  YMEHHS  CaMOCTOSATEIBHOTO
prOOpETEeHUsT HOBBIX 3HAHWH B MPOIeCcce BHIMOJIHEHUS IPOSKTHBIX U YU€OHO- HCCIIEIOBATENbCKAX
pa0or;
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paboTaTh B IpyIIe ¢ UCTIOIHEHUEM PA3JIMYHbBIX COLIMATBLHBIX POJICH;
OpOSIBIISITH ~ MOTHBAIMIO K Oyaymed — mpodeccHOoHanmbHOW — AEATEIBHOCTH IO
CIEUUATBHOCTAM (DPU3UKO-TEXHUYECKOTO IMPOQHIIS.

K xonny 11 knacca oGydaromuiicss Hay4YnuTCs:

[IOHUMaTh POJb (PU3MKH B SKOHOMUYECKOH, TEXHOJOTMYECKOH, COLMAIbHOMM 3THYECKOM
cdepax IeATETPHOCTH YEIOBEKA, POJIb U MECTO (PM3UKU B COBPEMEHHON HAy4YHOH KapTHHE MHpa,
3HA4YEeHUE OIUCATEIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U MPOTHOCTUYECKON (DyHKIMIT
¢busnveckoil Teopuu, posb puUMUECKO TEOPHH B (POPMHUPOBAHUU TPEACTABICHUN O (pusmueckon
KapTHUHE MHpa, MecTO (hU3MUYECKOW KapTUHBI MHUpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUH O IPUPOJIE;

pasnuyarh yCIOBMsI NPUMEHHMOCTH H3YYCHHBIX MoOjened (PU3MUYECKHX Tell U MPOLECCOB
(stBNEHUN);

pa3nuyarh ycioBUs (IpaHMIIbL, 00JIACTH) NIPUMEHUMOCTH U3YUYEHHBIX (DU3MYECKHX 3aKOHOB,
MOHMMATh BCEOOIIMH XapakTep (yHAAMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTH HCIOJIB30BAHHUS
YaCTHBIX 3aKOHOB;

aHATM3UPOBaTh M OOBSCHATH JJIEKTPOMArHUTHBIC, KBAaHTOBBIC IIPOLIECCH M SIBJICHHUA,
UCHOJb3ysl OCHOBHBIE TOJOXKEHUS M 3aKOHBI JIEKTPOJUHAMUKUU KBAaHTOBOM (pu3MKHM;

OIMCHIBATH U3yYCHHBIE (PU3NIECKHE TPOLIECCH U SBJICHUS;

OOBSICHATE OCOOEHHOCTH NPOTEKaHUs H3YyYCHHbIX (U3NYECKUX SBICHUN; IPOBOIUTH

WCCIIEIOBAaHNE 3aBUCHMOCTEH (PU3MUECKUX BETUYNH
C MCIIOJIb30BAaHUEM IMPSIMbIX HW3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIWYMH B BHIEC TI'paUKOB C Y4ETOM
aOCOJIIOTHBIX IOTPELIHOCTeH H3MEpPEeHUH, JenaTh BBIBOJBINO PE3YJIbTaTaM UCCIIEOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3WYECKHX BEIMYMH, NPU OTOM BBIOMPATH
ONTUMAJIbHBIA METOJl M3MEpPEHUs, OLICHWBAaTh a0CONIOTHbIE M OTHOCUTEIbHBIE IOTPEIIHOCTH
MPSIMBIX ¥ KOCBEHHBIX NU3MEPEHUIA;

IIPOBOJIUTH OMBITHI 10 MPOBEPKE MPEUIOKEHHONW THUIOTE3bl: IUIAHUPOBATh HKCIEPUMEHT,
coOHMpaTh SKCIEPUMEHTATBHYIO YCTAaHOBKY, aHAJM3MPOBATH IMOJYYCHHBIE PE3YJIbTAaThl M JIENIaTh
BBIBOJ] O CTaTycCe MPeJI0KEHHOW TMITOTE3bl;
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coOnroaTh mpaBwia 0€30MacHOro TpyAa NpPU TPOBEIACHUHM HCCICIOBAaHUIB  pamKax
MIpaKTUKyMa u y4eOHO-UCCIIe0BATEIbCKOM JESITENIbHOCTU C HCIIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOHCTB U TaOOpaTOPHOTO 000PYAOBaHUS;

peliaTh pacueTHbIC 3a]]a4u C IBHO 33/1aHHOM M HESBHO 33JJaHHON (PU3UYECKON MOJIEINbIO;

pemaTh KauyeCTBEHHbIC 3a/auyd, TPeOYIoUIMe MPUMEHEHHs 3HAHUKH W3 pasHbIX DPa3J/eoB
Kypca QU3UKH, a TAaK)Ke UHTErpalliy 3HaHUHM U3 APYTrUX IpeIMETOB €CTeCTBEHHO-HAYYHOTO UKJIA!
BBICTpPAauMBaTh JIOTMYECKYIO0 ILIEMOYKY pPAacCyX JAEHUH C OINOpOd Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBICHUS;

UCTOJIb30BATh TEOPETHUYECKUE 3HAHUS Ui OOBSCHEHHS OCHOBHBIX NPHHIUIIOB pabOTHI
M3MEpUTENbHBIX TPUOOPOB;

aHAJTM3UPOBATh U OIICHWBATH IOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOH NIEATEILHOCTH
YeNloBeKa, CBSI3aHHOM ¢ (DU3MYECKMMHM MpOLIeCCaMH, C MO3UIUI 3KOJOTrH4YecKOd Oe30MacHOCTH,
IIPE/ICTAaBICHUI O palOHAIbHOM IIPUPOOIIOJIB30BAHUN, a TaKK€ pPasyMHOM HCIOJb30BaHUU
JTOCTUKEHUN HAYKUU TEXHOJOTHH ISl TaTbHEHUILEro pa3BUTHI YEIOBEYECKOT0 00IIeCTBa;

MPUMEHSITh Pa3IMIHBIE CHOCOOBI PabOTHl ¢ WHpOpMaIUel (U3HYECKOTO COJEPKAHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHUH, MPU ITOM HCHOIH30BAThH
COBpEMEHHBIC WH(OPMAIIMOHHBIE TEXHOJIOTUH JIJIS TIOUCKA, TIEPepabOTKH M MPEIBSIBICHUS yUeOHOM
U HAYYHO-TIOMYJIAPHOM HWHGOpMALUK, CTPYKTYPHUPOBAHUS M HWHTEpIpeTaluu WHGOpMaIUH,
MOJTyYCHHOM M3 Pa3WYHBIX UCTOYHHUKOB, KPUTHUECKH AHAIM3HPOBATH TMOITYYaeMyl0 WH(POPMAIIHIO
U OLICHHMBATh €€ JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIONIMXCS 3HAHWH, TaK U HAa OCHOBE aHAlM3a
MCTOYHHKA HH(POPMALINY;

MpOSBIAT,  OPraHU3allMOHHBIE W [O3HaBaTeJIbHbIE  YMEHHS  CaMOCTOSITEIILHOTO
prOOpETEeHUsT HOBBIX 3HAHUH B MPOIECCe BHIMOJIHEHUS IPOCKTHBIX U YU€OHO- HCCIIEIOBATEIBCKUX
pabor;

paboTaTh B rpymIe ¢ UCIIOJHEHUEM PA3IUNYHbBIX COLIMATIBHBIX POJIEH;

MpOSBIATh  MOTHUBAMIO K  Oyaymed — mpodeccCHOHanbHOW — JAEATEeIBbHOCTH IO
CHENUATBFHOCTAM (DPU3UKO-TEXHHUECKOTO MPOQUIIS.
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TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
Ne HaumenoBanue KonnuectBo
n/n pa3zeNnoB U TeEM 4acoB
yueOHOro mpeameTa
Pasznea 1. Mexanuka

1.1  IlorpemHoctu 2
B OKCIIEPUMEHTE
(Jtexuust)

IIporpammHoOe conepxaHue

DKCIEPUMEHT U TEOPHs B IIPOIIECCE
no3HaHus npupoasl. Habnronenue u
HKCIIEPUMEHT B (PU3HKE.

Crioco6b1 u3MepeHus (PU3NIECKUX
BEJIMYMH (aHAJIOroBBIE U LU(POBBIE
U3MEpUTENIbHBIE IPUOOPBI,
KOMIIBIOTEPHBIE JaTUNKOBBIE
CUCTEMBI).

[TorpemHocTu U3mMepeHuit GU3NYECKUX

BEITMYWH (a0COJIFOTHASIM OTHOCUTEIIBHAS).

I'mmioresza. du3nyeckuii 3aK0H,
TpaHULIbl €ro MPUMEHUMOCTH

XapakTepucTHKa ACITEITbHOCTH
o0ydJaronmxcs

Onepuposams nowsmusmu.: HabIIOICHHE,
AKCIIEPUMEHT, TUIIOTe3a,Teopus, (hru3nueckas
BEIMYNHA, GU3NIECKUN 3aKOH,
M3MEPUTENbHBINA TPUOOp, U3MEPEHHE,
pe3yIbTaT U3MEPEHUs, IIeHa JeTICHHSI ITKAITbI
npubopa, HOrpenIHOCTb U3MEPEHUSI.
IIpusooums npumeper HAOIIOICHUS,
HKCIEPUMEHTA, TUIIOTE3bl, TEOPHUH,
(bu3NYECKUX BEJIUYNH, (PU3NUECKUX
3aKOHOB, U3MEPUTENILHBIX MPHOOPOB.
Onpedensmp NeHY JIENCHUS IIKaJIbI
npubopa, abCOTIOTHYIO MOTPEUTHOCTD
MPSIMOTO N3MEPEHUSI.

3namu HopMyIIBl U OLIEHKU
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1.2

OneHka norpemnxHocTen
IPSIMBIX U KOCBEHHBIX
U3MEPEHUI
(camocTosTeNnbHAs
pabota)

Ornpezenenne NorpenrHoCcTen
MPSIMBIX U3MEPEHUM 110 3aJJaHHBIM
pe3yJibTaTaM U3MEpPEHUI.
[IpueMsbl OIIEHKH TTOTPENTHOCTEN
KOCBEHHBIX U3MEPEHUM.

OTHOCHUTEJIbHOW OTPEIIHOCTH
KOCBEHHOI'0 U3MEPEHUs], IIpaBuia
OKpYTJIeHUs a0COIIOTHBIX
IIOIPELIHOCTEM, BBIpAXKEHUE
OTHOCHUTEJIBHBIX IIOIPEUTHOCTEN
B IIPOLICHTAX

Onepuposamsv nonamuamu: aOCONIOTHAS
IIOTPEIIHOCTh U3MEPEHUS,0THOCUTEIbHAS
IIOTPEHIHOCTh U3MEPEHUSI.

IIpusooums npumepuvl TPAMBIXU
KOCBEHHBIX U3MEPEHUM.

Onpedenamp MOTPEIIHOCTH MPSIMbBIX
U3MEPEHUM.

Hcnonvzosams METO TpaHULL

JUISL OLIEHKH a0COIIOTHOM MOTPEIIHOCTH
IIPSAMOT0 U3MEPEHUs, ITpaBUia
OKpYTJIEHUS a0COJIFOTHBIX MOTPEIIHOCTEH,
(bopMyIIbI U1 OLIEHKUOTHOCUTEIIBHOM
MIOTPEUIHOCTH

KOCBEHHOI'0 U3MEPEHUS.

Ymems oxkpyrisTh aOCOMIOTHBIE
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13.1

YcepenHenue n3MepeHui.
Cray4aliHasmorpeIHoCcThb

(IpaKkTUKyM).

[TpubGopHbIE MOrPENIHOCTH,
cilyyaiiHble U CUCTEMAaTUYECKHE
MOTPEIIHOCTH

MOTPELIHOCTH, BBIPAXKaTh
OTHOCHTEJIbHbBIE IOTPELTHOCTUB
IPOLICHTAX.

Pewams 3anaun Ha OLIEHKY
OTHOCHUTEJIbHBIX OTPEIIHOCTEN

Onepuposams nowsimusamu. IpuOOpHast
MOTPEIIHOCTb, CTy4aHASTIOT PEIIHOCTD,
CUCTEMATUYECKasi HOTrPEIIHOCTb, CPEIHEE
3HAauYCHUE.

IIpusooums npumepsvl TIPUOOPHOU,
CIIy4ailHOM M CUCTEMaTHYeCKOU
MOTPEIIHOCTH.

Onpedenamp 3KCTIEPUMEHTAILHO HA00p
3Ha4YeHUM (PU3NUECKON BETUUNHBI

IIPU MPOBEJICHUN HECKOJIBKUX
HE3aBUCUMBIX U3MEPEHUI.

Hcnonvzoeams GopMyIIbl U CPEAHETO
apu(pMeTHYECKOro HECKOJIbKUX YUCE, IS
OLIEHKHU a0COIIOTHOM MOTPEIHOCTU3HAYCHHS
(bu3N4ecKoil BETMUNHBI, OLIEHEHHOTO KaK
cpenHee

apudmeTnyeckoe Habopa ee 3HaAUYCHUN.
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1.3.2

Kunematnueckue
W3MEPEHHUS JaJbHOCTH
MoJieTa, pacyeT
Ha4aJIbHOW CKOPOCTH

(IpakTUKYyM).

Ilepemenienue, CKOpOCTh

U YCKOPEHHE MaTepUalbHON TOUKHU,UX
MMPOCKIMKU HA OCU CUCTCMBI
koopauHat. CioxeHne
MEPEMEILCHUH U CITOKEHNE
CKopocTel. JIBrkeHue tena,
OpOILIEHHOTO MO/ YTIIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenusamsv 3HaYEHUE U3MEPAEMON
(bu3nvecKoil BETMUMHBI KaK CpeHee
apudmeTnyeckoe Habopa ee 3HaUCHUH,
MOJTyYESHHBIX MPH MPOBEICHUN
HECKOJIbKUX HE3aBUCUMBIX U3MEpPEHUH,
a0COJIOTHYIO M OTHOCUTEIBHYIO
MOTPEIIHOCTh 3HAUCHUS ITOU (HU3HUECKOM
BEJIMYMHBI.

Yemanasnueams 63aumocesnsu

MEXTy OIICHKOH 3HauYeHHS (PU3NIECKON
BEJIMYUHBI, OIpeesieMOn

M0 pe3yJIbTaTaM HECKOJIBKUX HE3aBUCHUMBIX
U3MEpEHUil, U CpeTHUM

apu(METHYECKIM HECKOIBKUX YHCEI

Onepuposamv nOHAMUSMU:

CKOPOCTb, YCKOpPEHHUE, CBOOOIHOE Ma/ICHHE,
JaJBHOCTH TOJIETa, a0COMIOTHAS
MOTPEIIHOCTh U3MEPEHHUSI,0THOCUTEIIbHAS
MOrp€IIHOCTb U3MCPCHUS.

IIpugooums npumepsi CBOOOTHOTO
MmaaCHUA TCJI IMPU pa3INIHbIX

36



KOOpAuHAaT, CKOPOCTHU U YCKOPCHUIA
MaTepHaJIBHOfI TOYKHU OT BpCMCHU

3HAQUYEHUSIX HaYaJIbHOU CKOPOCTHU, IPU
Pa3HBIX yIJIax MEXIy HauyaabHOMN
CKOPOCTBIO U TOPU30HTOM.

Hcnonvzoeams pynerTky,

KMHEMaTU4YecKue (opMyJibl, OMICHIBAIOIINE
JBUKCHHE TEJa, OPOIIEHHOTO MO/ YTIIOM K
TOPU3OHTY. PopMyauposams TUIIOTE3Y O
XapaKTEePEe3aBUCUMOCTH JJAJTbHOCTH MOJIeTa
Tena, OPOIIEHHOTO TOPU30HTANIBHO,

OT €ro HauaJbHOU CKOpOCTH. Hccriedosams
3aBUCUMOCTbD JAJIbHOCTUIIOJIETA TEa,
OpOIIIEHHOTO TOPU30HTAIBHO, OT €T0
Ha4YaJIbHOU

CKOPOCTH U UHMEPRPemuposamay
MOJIyYEHHBIE pe3ybTaThl. Pewams

3aJlauy Ha OIpeIEeIICHUETIO
AKCIEPUMEHTAIbHBIM JaHHBIM

Ha4yaJbHOW CKOPOCTH TEJIa,

OpOILIEHHOTO TOPU3OHTAIBHO.

Onpedensimb aOCOMOTHYIO

1 OTHOCUTEJIBHYIO MOTPEIIHOCTh
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14  Ilpocreiimmue
TeOMETPHUYECKUE
W3MEpEHUs
.(camocTosTenpHas
pabora)

1.5 TI'paduku

OKCIICPUMCHTAJIbHBIX

3aBUCUMOCTEMN.

Mertoabl U mpreMbl IPOBEIECHUS
IIPSAMBIX U KOCBEHHBIX U3MEPEHUN
reOMETPUUYECKUX BEJIMYMH (JUIMHA,YT O,
I01Ia/ib, 00BEM).

I'padmueckoe npeacraBieHue

Ha4yaJbHOU CKOPOCTH Tella,
OpOLIEHHOTO TOPU30HTAIHLHO

Onepuposamv nonsamusamu.: abCOIIOTHA
MOTPEIIHOCTh U3MEPEHHSI,0THOCUTEIbHAS
HOTPELIHOCTh U3MEPEHUS.

3namb METOABI U IPUEMBI IPOBEICHUS
IPSMBIX U3MEPEHUI FreOMEeTPHUUECKUX
BEJIMYMH.

Ipumenamov HopMyIbl

JUTSE OTIPEICTICHHS A0COTFOTHBIXU

OLIEHKU OTHOCUTEIIbHBIX

IIOIPELIHOCTEM.

Pewamp 3anauy Ha onpeeseHue
wiomaau Gurypsl U odobema Telna Mo
HKCHEPUMEHTATBHO U3MEPEHHBIM
3HAYECHUSM JITHH.

Onpedenamp 3Ha4€HUSI OTHOCUTEIBHBIX
IIOTPEHIHOCTEN B ITPOLIEHTAX

Onepuposamv noHamusamu: Tpapux

3aBUCUMOCTEH (PU3MYECKUX BEIWYHH JAPYT 3aBUCUMOCTH OJTHOU (pu3nueckont

oT npyra. JIuneitnas

BEJIMYMHBI OT APYTroi, IMHEHHAS
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I'paduaeckas
00paboTKa TaHHBIX
(Jrexrrus)

3aBHCHUMOCTE. YTJIOBOH
K03 QULKEHT U CBOOOTHOE cllaraeMoe
JIMHEHHOU 3aBUCUMOCTH.

3aBUCHUMOCTb, YTJIOBOM KO PUIimeHTr
cBOOO/IHOE cllaraeMoe JINHEHHOU
3aBHCHUMOCTH, alMPOKCUMAIIHS,
WHTEPIIOJISIIIHSL, SKCTPATIOISITHS.

3name npaBUiIa NOCTPOCHUS TpaduKOB
3aBUCHMOCTEH (PU3NIECKUX BEITUYMH JPYT OT
Apyra.

Cmpoums TpaduKu THHCHHBIX
3aBHUCUMOCTEH (PU3HMUECKUX BETUYHHIPYT
OT Jpyra.

IIpumenams nipaBUIIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PU3NICCKUX
BEJIMYUH JPYT OT JIpyra.

IIpusodums npumepwvl aNMpOKCUMAIHH,
WHTEPIIOJSIIIAN, SKCTPATIONSIIIHH.
Ymems npoBouTH pOLIEAYPHI
anmpoKCUMAIUH, UHTEPIIOIISALINH,
HKCTPATIOJISIIHH.

Onpeodenamp 3HaYSHHSI YTIIOBOTO

ko3¢ duLmeHTa U cBOOOIHOTO
cllaraeMoro JIMHEHHOM 3aBUCUMOCTH,
OLIEHUBATh UX a0COIIOTHBIE
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1.6

O6paboTka
HEeJIMHEWHBIX
3aBUCUMOCTEH:
JTUHEeapu3aIusi,
IIOICYET IUIOMIAIN

I'padudeckoe npeacTaBieHne
3aBHCUMOCTEN (PU3NUEeCKUX
BEJIMYUH APYT OT Apyra.
Henuneitnas 3aBHCHUMOCTD

U €€ JTUHeapu3alus

MOTPEIIHOCTH.

Yemanasnueams 63aumocesnsu mexny
MaTeMaTHYeCKUM MOHATHEM «IMHEHHas
(byHKUIMSA» U THHEHHON 3aBUCUMOCTBIO
(bu3nYeCcKUX BETUYHUH JPYT OT Apyra.
Hccnedosamv u unmepnpemuposamay
rpaduKy JUHEHHBIX 3aBUCUMOCTEH
(bU3NYEeCKUX BETMYMH JIPYT OT ApyTa.
Pewamys 3anaun Ha TOCTPOCHUE JTMHEHHBIX
rpadUKOB 3aBUCIMOCTEH (PU3NICCKUX
BEJIMYMH APYT OT JpYyTra Mo 3aJaHHBIM
Habopam

AKCIIEPUMEHTATIbHBIX IaHHBIX, ONPEAETSATH 0
MOCTPOCHHOMY I'paUKyyTIOBOM

K03 QHUIKEHT U CBOOOTHOE CllaraeMoe,
OLIEHUBATh UX a0COJFOTHBIE

Y OTHOCUTEJIbHBIE TOTPEUTHOCTH

Onepuposamv nonsamuamu.: Tpapux
3aBUCHUMOCTH OJJHOU (hr3HuecKoit
BEJIMYUHBI OT APYIrOM, HEJIMHENHAsS
3aBUCUMOCTb, JINHEAPU3ALU
HEJIMHEHHOM 3aBUCUMOCTH, TIOIIAIh

40



oA rpaduKom,
MOCTPOCHHE
KacaTeJIbHbBIX

K rpaduKy (JEKITHs)

1oJ1 rpa)uKoM 3aBUCUMOCTH,

KacaTenbHast K rpaduKy 3aBUCUMOCTHB
JTAHHOM TOYKE.

3namu nipaBua MOCTPOSHUS rpahuKoB
3aBUCUMOCTEH (PU3MUYECKUX BEJINYMH APYT OT
apyra, GU3MYECKH CMBICI TUTOIIAH O]
rpaMKOM 3aBUCUMOCTH U KacaTeIbHOH K
rpaduKy 3aBUCUMOCTHB JAaHHOU TOYKE.
Cmpoumwb UCXOJIHbIC

U JIMHEapU30BaHHbIE TpauKU 3aBUCUMOCTEN
(bu3MYeCKUX BEIUYUH APYT OT Jpyra,
KacaTeIbHYIO K TpaduKyHETHHEHHON
3aBUCUMOCTH B JaHHOH TOUKE.

Ipumenamyo nipaBuIa NOCTPOCHUS

rpaMKOB 3aBUCUMOCTEN (PU3HMUECKUX
BEJIMYMH JPYT OT Jpyra.

Onpedensame 3HaAYESHUS TUTOIAINIION
rpauKoM 3aBUCUMOCTH

U YTJI0BOT0 KO3 puireHTa

KacaTelbHOU K rpaduKy HETMHEHHON
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3aBUCHMOCTH B JIAHHOH TOUKE,

OLIEHUBATh UX a0CONIOTHBIC
HOTPEITHOCTH.

Yemanasnueame e3aumocensu

MEK1y MaTeMaTHIeCKUM MOHATHEM
«(HYHKIHS» ¥ 3aBUCUMOCTBIO (PU3HUYECKUX
BEJINYMH JIPYT OT Apyra.Hccriedosams u
unmepnpemupoeamerpapuKu HETNHEHHBIX
3aBUCHMOCTEH(PU3NIECKUX BEIIMYUH JPYT
OT 1pyra.Pewams 3a1a4u Ha TTOCTPOCHHE
JMHEapu30BaHHBIX TPa(UKOB
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH JPYT
OT Jpyra 10 3aJJaHHBIM Habopam
HKCIEPUMEHTAIBHBIX JaHHBIX,
OIPEIENIATh MO OCTPOEHHOMY Tpa(uKy
yria0Boi KO3 (ULIMEHT U CBOOOHOE
cllaraeMoe, OLEHUBATh UX a0COIOTHBIE

¥ OTHOCHUTEJIHHBIE TOTPEITHOCTH

1.7  Usmepenue 2 PaBHOMEpHOE U HEpaBHOMEPHOE Onepuposams nouamuamu. Tpadux
3aBUCUMOCTH NPSAMOJIMHETHOE JIBUYKECHHE. 3aBUCUMOCTH OJTHOM (hHU3HUECKOM
KOOPAUHATHI IPaHHULIBI Koopaunara, Bpemsi, CKOPOCTb. BEJIMYUHBI OT IPYroi, HEJIMHEHHAs



1.8

00J1aCTH HAMOKAHUSOT
BPEMEHH.
JIuneapuzanus
3aBHCHMOCTH

(TIpaKTUKYM)

N3yuenue ynpyroro
rucrepesuca

(mpakTUKyM)

Cuina. U3mepenue cuiibl
JTMHAMOMETPOM. YTIpyrue

¥ YaCTUYHO YIpyTue AepopMariim.
Cuna ynpyroctu. 3akoH ['yka.

3aBUCHMOCTb, JINHEAPHU3AIUs

HEJIMHEMHON 3aBUCUMOCTH.

Cmpoums TuHEapU30BaHHbBIN rpaduk
3aBUCHMOCTH (PU3NYCCKUX BEITUYHH JPYT

OT Jpyra.

IIpumenamo npaBuiIa IOCTPOECHHUS
rpaduKOB 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYUH APYT OT ApyTa.

Onpeoenamp 3Ha4eHHsI YTIIOBOTO

K03 dunreHTa u cBOOOTHOTO

ciiaraemMoro rpaduka TuHeiHON
3aBUCUMOCTH, OLICHUBATh

ux aOCOJIOTHBIE TIOTPEIIHOCTHU. Hccnedosamu
U uHmMepnpemuposams HeIMHENHYIO
3aBHCHUMOCTh KOOPIUHATHITPAHUIIBI 00TIaCTH
HaMOKaHHsl OyMaru oT BpEMEHH.
Hcnonvzoeams ceKyHAOMED U PYIETKY

Onepuposamv nonamusamu. cunia,
nepopmanus, ynpyrui ructepesuc.
Ymems dopmynupoBats 3akoH ['yka,
coOUpaTh IKCIEPUMEHTATHHYIO
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OrtkioHeHus oT 3aKoHa ['yka.
['ucrepesuc. Pabora cuibina
MaJIOM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe

MMpEaACTaBICHUC pa6OTI)I CHIJIBI.

YCTaHOBKY.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHUCHUMOCTH JJIUHBI 00BEKTa OT BETUYHUHBI
IIPWIOKEHHOM K HeMY cuiibl. Cmpoumb
HEJTMHEHHBIN TpaduK 3aBUCUMOCTH
(bu3NYeCKUX BETUYMH APYT OT Jpyra.
IIpumenamo nipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3NICCKUX
BEJIMYUH JPYT OT Jpyra.

Hccneoosams u unmepnpemuposamao
HEJIMHEWHYIO 3aBUCUMOCTD JJIMHBI 00bEKTa
OT BEJIMYMHBI IPUIIOKECHHONK HEMY CHIIBI.
Onpedenamyp yroi HaKJIOHa

KacaTeIbHON K TpauKy HeTMHEHHOI
3aBUCUMOCTH B JaHHOH TOUKeE, IJIOLIa/1bI10]T
rpaduKoM, OLIEHUBATh A0COIOTHBICH
OTHOCHUTEINbHBIE MTOTPEIIHOCTH STUX BETUYHH.
Hcnonvzosams cexyHa0MEp

U IUHAMOMETP.
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1.9

Haxoxnenune maccsl
JIMHENKHU U IIIIPHULA C
ITOMOUIBIO
YPaBHOBEIIMBaHM
phIyara (MpaKkTUKyM).

AOCOJIIOTHO TBEPIOE TEIO.
BpamarenbHoe ABUKEHHE TBEPIAOTO
Teaa. MOMEHT CHJIBI OTHOCHTEIIFHO OCH
Bpaienus. [1nedo cubl. Ciioxkenue
CHJI, MPUIIOKEHHBIX K TBEPAOMY TEIY.
IHenTp TsKECTH TENa. Y CIOBUS
paBHOBeCHUs TBEpPJOTO Tena. Prruar.

Yemanaenueamo 63aumocsszu

MEXIy  ompeaeieHueM  (puzmueckon
BEIIMYMHBI «MEXaHWYecKas pabora» u
T€OMETPUUYECKUM MTOHITHEM

«TUTOIIAJTb IO TPAQHUKOM 3aBUCHMOCTH
BEJIMYUHBI CHJTBI OT BETMYMHBI
nedopMarim)

Ol’lepZ/lPOSCll’l’Ib NOHAMUAMU. MOMCHTCHUJIBI
OTHOCHUTCJIIbHO OCHU BpalllCHUA,IIJICUO
CHJIbI, HCHTP TAKCCTHU TCJIa, pbIyar.

Ymems popmynupoBaTh IpaBUII0 MOMEHTOB,

YCIIOBUSI PAaBHOBECHSI a0COIIOTHO TBEPIOTO

Tena, CKIaAbIBaThCUIIbI, IPUIIOKEHHBIE K
TBEPJOMY TEJy,COOMPAThH
HKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY.
Ipusodums IpuMepbI IPUMECHCHHSI
pBIYAroB.

Dopmynuposams TUTIOTEIY O XapaKTepe
3aBHUCHUMOCTH KOOPJAUHATHI TOUKH

OITIOPBI YPAaBHOBCHICHHOI'O pblyara
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OT BEJIMYUHBI CUJIbL, IPUIIOKEHHOMK €ro
KOHILY.

Cmpoumsb TUHEHHBIN TpaduK
3aBUCUMOCTH (PU3MUECKUX BETUUYUHAPYT
OT Jpyra.

IIpumenamo npaBuiIa IOCTPOECHHUS
rpaduKoOB 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYMH JPYT OT Jpyra.

Hccneoosams u unmepnpemuposamso
3aBUCHUMOCTbh KOOPAMHATHI TOUYKH OIOPbI
YPaBHOBEUIEHHOT'O pblyara

OT BEJIMYMHBI CUJIbI, IPUIIOKEHHOWK €ro
KOHILY.

Onpeodensimob 110 TpaduKy TUHSHHON
3aBHCHMOCTH 3Ha4Y€HUs YTIIOBOIO
koa(urmenTa u cBOOOTHOTO CIaraeMoro,
OLIEHUBATh a0COJIIOTHBIEN OTHOCUTENbHBIE
MOTPEIIHOCTH STUXBEJIUYHH.
Hcnonvzoeams MTUHENKY, a TAKXKE LIIIPULL C
JeJIEHUsIMU U1 U3MEPEHUsI00beMa.
Pewamy 3anaun 0 paBHOBECUU pblyara
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1.10

N3mepenne

KO3 unreHTa
SHEPreTHYECKUX OTEPh
P OTCKOKE IIapuKa
OT MOBEPXHOCTH.

(IpaKkTUKYyM).

HMnynbC CHITBI U H3MEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEHUSUMITYJIbCA.
Kunernyeckas sHeprusmMarepraibHOI
ToukH. Teopema 00 H3MEHEHUH
KMHETUYECKON SHEPrUU MaTEepUaIbHOU
TOYKH.

IloTeHuuansHbIE

Y HETIOTCHIUATBHBIC CUJIBI.
[ToTeHuuanpHast SHEPTHUAL.
[ToreHManbHas SHEprus Tea

B OZJHOPOJTHOM T'PaBUTAIIIOHHOMIIOJIE.
CBs13b paOOTHI HETIOTEHIIUATBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKOM
SHEPrUU CUCTEMBI T€J. 3aKOH
COXpPaHEHHUsI MEXaHUUYECKOU SHEPIUH.
VYrpyrue u HeynpyruecTOJIKHOBEHHUS.
BHyTpeHHss sHEprus Tena.

Onepupoeamb noraAmuAmMu. UMINyJIbCCHJIBI,

HUMITYJIBC TCJId, KHHCTHYCCKAA SHCPTHUA
MaTepUuaIbHOU TOUKH, TOTCHIIUATIbHBIC U
HCIIOTCHIUAJIBHBICCUJIBI, IIOTCHIIMAJIbHAA
SHEprus

(B T.4. T€JNa B OJJHOPOTHOM
TPaBUTALMOHHOM I10JI€), YIIPyTUen
HEYNPYTrue CTOJKHOBEHHUS.

Ymems popmynupoBaTh 3aK0H
COXpaHEHUs UMITYJIbCA U TEOPEMY

00 U3MEHEHUH KHHETUYECKOU YHEPTUH

MaTepHaHLHOﬁ TOYKH, JaBaThb OIMPEACICHUC

IIOTEHLIMATIbHBIX

Y HEITOTECHIMAJIbHBIX CUJI,
(bopMyIMpOBAThH 3aKOH COXPAaHEHHUs
MEXaHUYECKON DHEPTHH.

IIpusooums npumepol CIy4aes,

KOTJa UMITYJIbC TEJIa COXPAHIETCAUIN
HE COXpaHseTcs, KOorja MeXxaHn4ecKas
SHEPTHUsI CUCTEMBI COXPAHSAETCS NN HE
COXpaHsercs,

YIOPYTUX U HEYIPYIMX CTOJIKHOBEHUM.
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Hroro no pazneny

20

Dopmynuposamsp TUIIOTEIY O XapaKTepe
3aBUCMMOCTH BBICOTHI OTCKOKA IIapuKa Mociie
COy/IapeHUs C OBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIAa OT BBICOTHI cOpoca.
Cmpoumsb TUHEHHBINA U HETTMHEHHBIN
rpaduK 3aBUCUMOCTU (PU3HUECKUX

BEJIMYUH JPYT OT Apyra.

Ipumenamyo nipaBuiIa NOCTPOCHHUS

rpaduKoB 3aBUCUMOCTEN (PUBUUECKUX
BEJIMYMH JPYT OT Jpyra.

Hccneoosams u unmepnpemuposamso
3aBUCUMOCTH BBICOTHI OTCKOKA IIIapUKAIIOCIIe
COy/IapeHusl C OBEPXHOCTHIO
TOPU30HTAJIBHOTO CTOJIAa OT BBICOTHI cOpoca.
Hcnonvzoeams pynerky.

Pewamy 3anaun 00 abCONIOTHO

YOPYTUX U a0COMIOTHO HEYIPYTHUX
COy/IapeHUsIX
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Pa3nen 2. MoJiekyJisipHasi (pu3nKa 4 TEPMOIHHAMHKA

2.1.  Ompenenenue 2 KonuuecTBo TEmnoThl.
TETJIOEMKOCTH TermnoeMkocTh Tena. Y nenpHasm
TBEPAOro  Teja MOJISIpHAS TETIOEMKOCTH
(TpakTUKyM). BEILIECTBA. Y paBHEHHUE TEILIOBOTO

OanaHca. TenioBoe paBHOBECHE.

Onepupoeamb NOHAMUAMU. KOJITUYCCTBO
TEIIOTHI, TCIINIOEMKOCTE TCJIa, YACIIbHAAN

MOJIIpHasA TCIINIOCMKOCTU BCIICCTBA, TCIIJIOBOC

paBHOBECHE.
Ymems popmynupoBaTh ypaBHEHHE
TEIJI0OBOTO OajlaHca, coOuparhb
IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY.
IIpusooums npumepol Te1,

00J1a1af0IUX OJMHAKOBOM
TEIIOEMKOCTBIO, HO Pa3IMYHOM

YIETBHOU TEIII0EMKOCTBIO.

Ipumensims ypaBHEHHE TEIIOBOTO OanaHca
JUTSL OTIICAHMSI TIPOIIecca TEII0o0OMeHa
TBEPAOrO Tela ¢ BOAOH.

Hccneoosamov TennooOMeH

MEX1y TBEPbIM TEJIOM U KUIKOCTIMUU
UHmMepnpemuposams Pe3ybTaThl 3TUX
OIIBITOB.

Onpedensimb TETUIOEMKOCTh TBEPAOTOTENA
Ha OCHOBaHHUH PE3yJIbTaTOB

OTIBITOB IO U3YYEHUIO TEII00OMEHa
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2.2.

N3mepenune
TEMIIEPATYPEI PYK
JKCIIEPUMEHTATOpa
U TaBJICHUS, KOTOPOE
MOT'YT CO3aTh

€ro JIETKHe

(IpakTUKyMm).

JlaBnenue, o0beM, TemmnepaTypa,

KOJIMYECTBO BelllecTBa. M eanpHbINATa3.

YpaBHenue MenpeneeBa—
Knaneiipona. ['a30BbIie 3aKOHBI.
I"a30BBbIi1 TEpMOMETD.

MEK1Y TBEP/BIM TEJIIOM U JKUIKOCTSIMH C
pa3sHbIMU TEMIIEpATypaMHU, OLIEHUBATh
a0COIOTHYIO 1 OTHOCUTEIIHHYIO
MOrpeIIHOCTHU I/I3MepeHHOI\/JI BCINYUHEI.
Hcnonvzoeams TEPMOMETD.
Yemanasnueame e3aumocensu

MEK/1y 3aKOHOM COXPaHEHHS SHEPTHUU
ypaBHEHHEM TEIUIOBOTO OanaHca.
Pewams 3anaun Ha IpUMEHEHUE
ypaBHEHHSI TETJIOBOTO OasiaHca

Onepupoeamv nowsmuamu.: JaBIeHHUE,
o0BbeM, TeMIeparypa, KOJIMYECTBO BEILECTBA,
UjeaJIbLHBIN Ias.

Ymemps 3anuceiBaTh ypaBHEHHE
MenpeneeBa—KnanelipoHna,
(hopMyIUpOBaTh Ta30BbIE 3aKOHHI,
coOMpaTh IKCIEPUMEHTATIBHYIO
YCTaHOBKY.

3namub ycTpONCTBO U MPUHIIHI PAOOTHI
ra3oBOro TEPMOMETPA.

IIpusooums npumepsl TIOBEICHUS ra3a
MPU U3MEHEHHUH €T0 JaBJICHUS, 00heMa,
TeMIIepaTyphbl.
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2.3.

D¢ dexTuBHBII

K03 ULUEHT
KECTKOCTH CHCTEMBI.
Onpenenenne MOTyJIs
IOnra npoBosoku

C TIOMOIIIBIO phIYara.
Onpenenenne npenena
ynpyroi nedopmaruu
(TIpakTUKyM).

Jedopmaruu TBepaOTO TENA.
Pactsxenune u cxxarue. Moaynb

IOnra. Ynpyrue u neynpyrue
nedopmanuu. [Ipeaen ynpyrux
nepopmanuit. 3akon I'yka.

MoMEHT CHIBl OTHOCHTEIHLHO OCH
BpawmeHus. Ilmedo cunbl.  YcnoBus
paBHOBECHSI TBEPJIOTO Tena. Peraar

Ilpumensamo TUHENKY U CEKYHIOMED.
Onpedenamp TEMIIEPATYpY U 1aBICHHE

HACaJIbHOT'O rasa 110 pe3yJibTaTaM OIILITOB C

CaMOJIEIbHBIM ra30BbIM TEPMOMETPOM.
Hcnonvzosamov TUHENKY

Y CaMOJICTIbHBIN Fa30BbIi TEPMOMETP.
Yemanasnueams 63aumocesnzu mexny
BHEIIHUMH U BHYTPEHHUMU
MakpoIrapameTpamMmu
TEPMOJAMHAMUYECKON CUCTEMBI.
Pewams 3a1aun Ha IpUMEHEHHE
ypaBHeHus MenneneeBa—Knaneiipona

Onepuposamv noHaAmMuAMU: YOIPYTUEH
Heympyrue nedopmanuu,

npezen ynpyroit nregopmanuu, MOAyI b
IOHFa, MOMCEHT CHJIBI OTHOCHUTECIIBHO OCH
BpallleHUs, TUIEYOCUJIBI, PbIYar.

Ymems popmynuponats 3akoH ['yka ams
nedopMaruy pacTsKeHHUs 0THOPOTHOTO
CTCPKHA C MIOCTOAHHBIM

MONEPEYHBIM CEYEHUEM, YCIIOBHE
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paBHOBeCHsI aOCOJIFOTHO TBEPAOIO Tea,
coOHMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepul ynpyrux

U HEYIPYTuX JeopManuii, MaTepragoBc
pasnuyHbIMH MoayJisiMu FOHTra.
Ilpumensamo 3akoH ['yka g pacuera
nedopManuy pacTsyKEHHUs IPOBOJIOKH.
Hccnedoseamv 3aBUCUIMOCTD yUTHEHHS
IIPOBOJIOKH OT BEJIMUYMHBI PACTITUBAIOIIEH ee
CHITBI

U UHMEPNPemupo8ams

MOJTy4YCHHBIE PE3YJIbTaTHI,

B TOM YHCJI€ JUIs OIIpeesIeHUs Mpeiena
ynpyroi aedopmarum.

Onpeodenames Moaynb FOHra npoBosiokrnHa
OCHOBAHHUH PE3YJIbTATOB OIBITOB

0 PACTSKEHUIO MPOBOJIOKU

C MTOMOIIIBIO PA3JIMYHBIX 110 BETHUYNHECHIT,
OLIEHUBATh a0COIIOTHYIO

¥ OTHOCHUTEJIHHYIO ITOTPEITHOCTh
u3MepenHoro moaynst KOura.
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2.4.

N3mepenue
kod(durmenra
ITOBEPXHOCTHOT'O
HaTSDKEHUS] METOJIOM
OTpbIBA (IPAKTUKYM)

IToBepXHOCTHOE HATSKEHUE.
Koaddumuent noBepxHOCTHOTO
HaTspKeHus. Criia TOBEpXHOCTHOTO
HaTsDkeHus. KanumisipHele
siBjieHus. [laBnenue

10J1 UICKPUBJIEHHOM MOBEPXHOCTHIO
)kunkoctu. @opmyia Jlammaca

Hcnonv306ams HEpaBHOIUICUUH pbIuar Jyis
YBEJIMYEHUS CUJIBI U TIepeMerieHust. Peuwams
3aJjauu Ha IpUMeHeHue 3akoHal yka s
pacyera pacTsHKEHUS

U CKaTHsl CTEPKHEH

Onepuposamsb NOHAMUAMU.

MOBEPXHOCTHOE HATSXKCHHUE,

KO3 (UIIMEHT ITOBEPXHOCTHOTO HATSKCHHSI,
KanuJUISpHBIC SIBJICHUS. Y Memsb 3alUChIBaTh
(hopMyITy AJTsI CHITBITIOBEPXHOCTHOTO
HaTshkeHust, popmyny Jlamnaca nist
ONpPEACIICHUS JABJICHUS O] UCKPUBJIEHHON
IOBEPXHOCTHIO

KHUJIKOCTH, COOMpaATh

AKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
IIpusooums npumepvl TOBEPXHOCTHBIX
SIBJIEHUW U KaITWJUISIPHBIX SBJICHUM.
Ilpumensmo METOJT OTPBIBA PAMKHOT
MOBEPXHOCTU KUIKOCTH

U1 U3MepeHus KoapduiueHTa
MMOBEPXHOCTHOT'O HATSKEHUS )KUJIKOCTH.
Hccneoosamsv 3aBUCHMOCTD BEJTHUMHEI
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2.5.1.

Onpenenennue TOYKU
pOCHI (IPAKTUKYM).

HacpIneHHbIe ¥ HEHACHIIIIEHHBIC MTapPhI.
KauecTBeHHasa 3aBUCUMOCTHIUIOTHOCTH
Y JIaBJICHUS HACBIIIICHHOTO TIapa

OT TEMIIEPATYPHI,

HUX HE3aBUCUMOCTE OT 00beMa

CHJIBI, HEOOXOTUMOH TSI OTPHIBA

OT MMOBEPXHOCTHU BOJIbI IIPOBOJIOYHOH
paMKH, OT ee IepruMeTpa

U UHMePnPemupoB8amy Pe3ynbTaThl
MIPOBE/ICHHBIX U3MEPCHUH.

Onpeoensmob k03 HUIUEHT TOBEPXHOCTHOTO
HATSDKEHUS KUJIKOCTHIIO PE3yIbTaTaM
MPOBEJICHHBIX U3MEPEHHI, OIICHUBATH
abCOIOTHYIO

¥ OTHOCHUTEJIBHYIO MOTPEUIHOCTh
WU3MEPEHHOW BEJIMYHHBI.

Hcnonv3zo06amsb peryar JUist CO3AaHUSCHITBI
3aJJaHHOM BEJTMYMHBIL.

Pewamb 3anaun Ha mpuMeHeHNE
(OpMYJITBI TSI CHITBI TOBEPXHOCTHOTO
HaTspKeHus U popmyibl Jlanmaca

Onepuposams noHssmusaMu. HaCHIIEHHBII
Y HEHACBIILIEHHBIN Tap,BJIa’KHOCTh BO3/1yXa,
a0bcoJroTHAs

M OTHOCHUTEIILHAS BJIA’KHOCTb.

Ymemws xauecTBEHHO ONMUCHIBATH
3aBHCHUMOCTD IJIOTHOCTH M JIaBJICHUS
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HACBIIICHHOTO Mapa. BiaxHocTh
BO31yxa. AOCooTHAS
U OTHOCHUTEJIbHAS BIAKHOCTD

HACBILIEHHOTO Mapa OT TeMIIEePaTyphI,HUX
HE3aBHCUMOCTb OT 00BbEMA HACBIILIEHHOTO
napa, coouparhb

AKCIEPUMEHTAJIbHYIO YCTAaHOBKY.
1Ipusooums npumepsvl HACHIIIIEHHOTOU
HEHACBILIEHHOI'O 1apa.

Hccneoosams iporiecc BBINIAJCHUS POCHI
MIPY TIOHM>KEHUH TEMITEPATYPBIBIAYKHOTO
BO3/lyXa

U unmepnpemuposans NOJy4eHHbIE
PE3yNIbTATHI.

Onpeoensmp 10 NMOITYYEHHBIM
AKCIIEPUMEHTAIBHBIM JAHHBIM
TEMIIEPATYPY TOUKY POCHI, U 3aTEM,C
MIOMOIIBIO TaOJIHIIBI 3aBUCHUMOCTH
JIaBJICHUS HACBIIIIEHHOT'O 11apa BOABIOT
TeMIepaTypbl, OTHOCUTEIbHYIO
BJIQXKHOCTh BO3/1yXa, a TAKXKE
a0COJIIOTHBIE U OTHOCHUTENIbHbIE
MOTPENIHOCTH ATHX BEJIMYHUH.
Hcnonvzoeams TEpMOMETD.

Pewams 3a1aun HA BBIYUCIICHUE
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2.5.2.

3HaKOMCTBO
C JIEKTPUYECKUM
KOHJICHCATOPOM

(mpakTUKyM)

DJIEKTPUUYECKUH 3apsi/l.
DNEeKTPUUECKOE IOJIE.
HarnpsixeHHOCTh M HOTEHLIHAI
ANEKTPUYECKOro noJisi. Pa3HOCTH
MOTEHIMAJIOB U HAIIPSKEHUE.
N3mepenne HanpsKeHus..
BoasT™metp. Konaencatop.
DIEKTPOEMKOCTh KOHJIEHCATOPA.
[TapannensHOE

1 M0CIIEA0BATEIBHOE COEIUHEHNE
KOHJIEHCAaTOPOB

a0COJIFOTHOM ¥ OTHOCUTEIBHOMI
BJIQYKHOCTH

Onepuposams NOHAMUAMU.

ANEKTPUUYCCKUH 3apsiI, IEKTPUICCKOCTIONE,
HAIPSDKEHHOCTh U TTOTEHITHAI
AIEKTPUIECKOTO ITOJIS, PA3HOCTh
MMOTEHIIMAJIOB U HaNpsDKEHUE,

KOHJICHCATOP, IIICKTPOEMKOCTh
KOHJICHCATOpA.

Ymems BRIYHCTATE 3aps]l KOHJICHCATOPATIO €T0
AJIEKTPOEMKOCTH

Y HAIIPSOKCHUIO, TPUMEHSTH (DOPMYITBLIIIS
pacueTa 3JeKTPOEMKOCTH

MIPH TIOCTIEI0BATEIHHOM

U TapaJlIeIbHOM COEIMHEHUN
KOHJICHCATOPOB, COOMPATh

ANEKTPUYECKYIO LIETIb.

IIpusodums npumepsvl TOCICTOBATEIILHOTO U
napayuIeTbHOTOCOSIMHEHUS
KOHJICHCATOPOB.

Hccneoosams 3aBUCUMOCTD

HaNPsDKEHUS Ha KOHJICHCATOpe
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Hroro no pazneny
Paznen 3. DiekTpoaMHaMuKka.

3.1.  Uzydenwme mporiecca
pa3psIKu KOHIeHcaTopa

(mpakTUKyM)

DIIEKTPUUYECKUH 3aps/I.
DIEKTPUUECKOE IOJIE.
HanpsikeHHOCTh U TOTeHLIHA
AJIEKTpUYeCcKoro nos. Pasnocts
MOTEHIIMAJIOB U HaNpsKEHUE.
OJ1C ucrounuka Toka. 3amepenue
HanpsbkeHus. BonbTmeTp.

OT €r0 AIEKTPOEMKOCTH
U unmepnpemuposamsv Pe3yabTaTbIdTOTO
HKCIIEPUMEHTA.

Onpedensimb OTHOLICHHE
ANEKTPUYECKUX EMKOCTEH IBYX
KOH/JIEHCATOPOB 110 U3MEPEHHBIM
3HAYEHUSM HaMNpsHKEHUS Ha HUX,
OIICHUBATH a0COJIFOTHBIC

Y OTHOCUTEJbHBIE MOTPEIIHOCTH
M3MEPSIEMBIX BEJTUYHH.
Hcnonvzoeams BONTBTMETD.
Pewams 3anaun Ha coenMHEHNE
KOHJICHCAaTOPOB

Onepuposams NOHAMUAMU.
ANEKTPUUECKUH 3apsifl, HIEKTPUUECKOETIOIE,
HaIPsHKEHHOCTH ¥ TTOTCHIIHAI
ANEKTPUUYECKOTO MOJIsL, PA3HOCTh
MMOTEHITMAJIOB U HAIIPSDKEHUE,

3/1C ucrounuka Toka, KOHIEHCATOP,
AIEKTPOEMKOCTh KOHJICHCATOPA,
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Konpaencarop. D1eKTpoeMKOCTb
KOHJIEHCATOpa. DIIEKTPUUECKOE
cornpoTuBiieHne. 3akoH OMma Jist
IIOJIHOM (3aMKHYTOM)

AIIEKTPUYECKON LIEITH.

KoHnnencarop B 11enu nocTossHHOIOTOKA

AJIEKTPHUYECKOE CONIPOTHBIICHHUE. Y mems
dbopmynupoBath 3akoH OMa ISl TOTHON
(3aMKHYTOM)

ANEKTPUUYCCKOM IETTH, BEIUUCIISITH3APSIT
KOHJIeHCAaTopa

IO €T0 AIIEKTPOEMKOCTH

Y HaIPSDKEHUIO0, COOMpPaTh
AIEKTPUICCKYIO IICTIb.

IIpusooums npumepsl TOBEACHUS
KOHJICHCATOPa, BKIFOYCHHOTO B IEITh
MOCTOSIHHOTO TOKa.

Dopmynuposams TUTIOTEIY O XapaKTepe
3aBUCUMOCTH CHJIBI TOKA OT BPEMECHHU TIPH
paspsaKe KOHJIeHcaTopa

qyepes pe3ucTop.

Cmpoumbs rpadvK 3aBUCUMOCTU CUITBITOKA

OT BPEMEHH IIPH pa3psiKe

KOHJICHCATOpa uepe3 pe3uctop. Ipumensimo

IpaBUjIa MOCTPOCHUS rpauKOB
3aBUCUMOCTEHN (PU3MUECKUXBEIUYNH JPYT

OT ApyTa.
Hccnedoeams 3aBUCUMOCTD CHIIBI TOKA
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OT BPEMEHH P Pa3psiIKe
KOHJIEHCATOPa Yepe3 pe3ucTopu
UHMEPNPemuposamsy Ty
3aBHCHUMOCTb.

Onpeodensimp H3NEKTPOSMKOCTb
KOHZIEHCaTopa,

BBIpaXkasi ee uepe3 YrioBoi

KO3 PHUIHUEHT KacaTeTbHOU K rpaduKy
3aBHCUMOCTH CHJIbI TOKA Pa3psIKu
KOHJICHCATOPa OT BPEMCHH,

OLICHUBATH a0COJTIOTHYIO

¥ OTHOCHUTEJIBHYIO MOTPEUIHOCTh
AIEKTPOSMKOCTH.

Hcnonvzosams BONBTMETPH
CEeKYHJIOMED.

Yemanasnueams 63aumocsssu.
Pewams xayecTBEHHBIE 321291

0 KOHJICHCATOPAaX, BKIFOUEHHBIX B IIETTh
MOCTOSTHHOTO TOKa

3.2.  Omnpenenenue 1 Cuina Toka. Hanpspkenue. 3akonOMa Onepuposams NOHAMUAMU.
YIIeITBHOTO JUTSL ydacTKa IeTH. CHJIa TOKa, HaNpsHKEHUE,
COTIPOTUBIICHUS DIEKTpUYECKOe COMPOTHRIICHHUE. ANEKTPUYIECKOE COMTPOTUBIICHHE,



MaTepHasa poBOJIOKH
(mpakTUKyM)

3aBUCUMOCTb COTIPOTHUBIICHUS
OJIHOPOJHOI0 IIPOBO/IHUKA

OT €ro JUIMHBI U TUI0UIa I
[IONIEPEYHOI0 CEYEHUS. Y AETBHOE
COINPOTHBIICHUE BEIIECTBA

yIIeTbHOE COIIPOTHUBIICHHE
BEIICCTBA.

Ymemo popmynupoats 3axkoH Oma s
y4acTKa IeIH, 3aUChIBaTh GOPMYITY JIJIs
3aBUCUMOCTH COTIPOTUBIICHUS
OJTHOPOJIHOTO TIPOBOIHUKA OT €TI0 JITUHBI
U IIJIOMIA]U MTOTIEPEYHOTO CEYCHUS,
COOUPATH INEKTPUUICCKYIO IICTIb.
I1pueooums npumepvi BEMIECTBC
Pa3IMYHBIM YACIbHBIM
COIIPOTHBIICHUEM.

Ipumensamos METO U3MEPCHHUS

MAJIbIX 3JICKTPUYCCKUX

CONIPOTUBJICHHIA.

Hccnedosams 3aBUCUMOCTD
HaMPSOKEHUS MKy KOHIIAMU OTpe3Ka
MIPOBOJIOKH OT JJIMHBI 3TOTO OTPE3Ka

U UHMePNPemupo8ams Pe3yabTaThl
MIPOBE/ICHHBIX H3MEPCHHI, BEIYUCIISATh
MEKTPUIECKOE COMTPOTUBIICHHUE OTPE3Ka
MIPOBOJIOKH TI0 K3MEPEHHBIM 3HAYCHUSIM
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3.3.

N3mepenne BOIbT-
aMIIepHOU
XapaKTePUCTUKU
MIOJIyTIPOBOJHUKOBOTO
nuoja (MpaKkTUKyM)

[TomympoBoaauku. CoOCTBEHHAsTU
MIpUMECHask MPOBOJIUMOCTh
MTOJTYITPOBOTHUKOB.

CaoiicTBa p-n-nepexona.
[TomynpoBOAHUKOBBIN JUOI.

CWJIBI TOKA M HampspKkeHus. Onpedensmo
yIIeTBHOE CONPOTHUBIICHUEMATEpHAIIa
IIPOBOJIOKH I10 M3BECTHBIM JJTUHE, THAMETPY
Y CONIPOTHUBIICHUIO, OLIEHUBATH A0COIOTHYIO
1 OTHOCHUTEJIBHYIO TIOIPEITHOCTh

YIAETBHOTO COMPOTHBIICHUS.

Hcnonv306ams MyITbTHMETP B pEKUMaX
BOJIbTMETPA U aMIIEPMETPA, JINHEHKY,
MHKPOMETP.

Pewams 3amaun Ha 3axodH Oma

JUISL Y4aCTKa [IeTH U Ha 3aBUCUMOCTh
COIIPOTHUBIICHUS OTPE3Ka MPOBOJIOKU

OT €ro XapaKTePUCTUK

Onepuposamv noHamuaMu:
MOJTIYTIPOBOJIHUK, COOCTBEHHASH
pUMeCcHast TPOBOIUMOCTH,

p-N-Tiepexo/1, MOIyNPOBOIHUKOBBIAANOI.
Ymemv 0OBSICHATE IPUPOY
COOCTBEHHOM U MPUMECHOM
MIPOBOJIMMOCTH, CBOMCTBA

p-N-nepexoa, MpUHLUI JeHCTBUS
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HOJIYyIIPOBOIHUKOBOI'O JIM0/1a,ET0
(byHKIIMOHUPOBAHUE

IIPU BKJIFOUEHUH B 3JICKTPUYECKYIO LIEIb
IIOCTOSIHHOT'O TOKa B IIPSIMOM

U B 00paTHOM HalpaBJIeHUH, COOUPATh
ANEKTPUYECKYIO LIETb, YUTATh
MapKHUPOBKY MOJIYIPOBOHUKOBOTO
IUOAA.

IIpusooums npumepsl NCHOIb30BAHUS
HOJIyIIPOBOIHUKOBOIO 1IN0

B DJIEKTPUUYECKUX LEeNAX. Popmynuposams
TUIOTE3Y O XapaKTepe3aBUCUMOCTH CUJIbI
TOKa, TEKYLIEro yepe3 NOIyIPOBOHUKOBBIN
1Moz,

OT IIOJIaHHOT'O HA HErO HaNpsKEHUs.
Cmpoumb 3KCIIEPUMEHTAIBHO BOJIBT-
aMIIepHYyIo XapakTepucTuky (BAX)
HOJIYyIIPOBOIHUKOBOIO JUOA

IIPY €r0 BKIIOYEHHUH B DJIEKTPUYECKYIOLIETIb
MIOCTOSIHHOTO TOKa B MIPSIMOM

U B 00paTHOM HampaBJICHUH.

IIpumensamo npaBuUIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3HMUECKUX
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Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

BEJIMYUH JIPYT OT APyra.
HUccneoosams BAX

MOJIYTIPOBOTHUKOBOTO AHO/IA,
BKJIFOUEHHOTO B II€Mb IOCTOSHHOT'O TOKAaB
MPsIMOM U B 0OpaTHOM HaIlpaBJICHUU

U UHMEPNPemuposams

3Ty 3aBUCUMOCTb.

Onpedensimp 3AEKTPUIECKOE COMPOTUBIICHHUE
MOJIYTIPOBOTHUKOBOT OO/ TIPU TAHHOM
3HAYEHUU

HaANPSHKEHUs, OLEHUBATh A0COTIOTHYIOU
OTHOCHUTEJIbHYIO ITOIPEIIHOCTh

ATOM (PU3HUECKOU BEIIMUUHEL. Mcnoav3oeams
BOJIbTMETP, aMIIEPMETP,1€PEMEHHBIN
PE3UCTOP, MAKETHYIO IJIATY,
ITOJIYIIPOBOTHUKOBBIN JTHOJ.

Pewams 3anaun Ha €N NOCTOSIHHOTOTOKA
MIPU HAJIMYWU B HUX UJICATTLHOTO

auoja
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11 KJIACC

No HammMmeHnoBaHue KomunuectBo
n/n pa3eioB U TeEM 4acoB
y4eOHOT0 IIpeIMeTa
Pa3nen 1. DnekTpoguHaMuka
1.1. O11eHKa BETNYNHEI 2
TOPU30HTAIILHOU
COCTAaBIISTIONICH

MarHUTHOW WHYKIIUU
MArHUTHOTO TOJIS 3EMIA

(IpakTUKyM).

[IporpammHoOe conepxkanue

MaruuTHOe noJie. BekTop MarHuTHoi
nHayKuud. [IpuHnun cynepno3unumn
MarHuTHBIX MOJIeH.JIMHUM MarHUTHOM
WHJIYKLHH.

MarauTHO€ 1oJie KaTymKuc

TOKOM

XapaKkTepuCTUKa eI TeTbHOCTH
00yJarmuxcs

OI’lepLIPOGCZWIb ROHAMUAMU. MAT'HUTHOCIIOJIC,

BEKTOP MarHUTHOW MHAYKLUH, TUHUU
MarHUTHOW MHTYKIIHH.

Ymems popmynupoBaTh IpUHIINIL
CYMEPIIO3UIIUN MAarHUTHBIX TIOJICH,
n300paxaTh JTUHUN UHTYKIIUU
MarHUTHOTO TIOJIS KaTYIIKH C TOKOM,
coOMpaTh IKCIIEPUMEHTATILHYIO
YCTaHOBKY.

IIpusooumsv npumepvl TPUPOTHBIX
00BEKTOB U TEXHUUECKHUX YCTPOUCTB,
SIBJISTFOIIIMXCS UCTOYHHKAMH
MMOCTOSSHHOTO MAarHUTHOTIO I10JIA.
Ilpumensams TIPUHIUII CYTIEPIIO3ULIMH
MAardATHBIX TTOJIEH.

Hccrneoosams pOCTPaHCTBEHHYIO
OPUEHTAIINIO BEKTOPA HHIYKIIUH
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MarHUTHOTO MOJIs, CO3/JaBaeMOI0
Ha OCH COJICHOUJIA TP CYIEPIIO3HIIHU
MarHUTHOTO MOJIS 3eMJIM U MarHUTHOTOIIOJIS
COJICHOM/IA, B 3aBUCIMOCTH

OT CHUJIbI TOKA B BUTKaxX COJICHOU[A U
UHmMepnpemuposams MOJIy4eHHbIE
pe3yIbTaThI.

Onpedenamp 10 pe3ybTaTam
POBEJICHHOIO KCIIEPUMEHTA MOIYJIb
TOPU30HTAIIBHOM COCTABJISIONIECH

BEKTOPAa MAarHUTHON MHAYKIIUU MarHUTHOTO
1oJist 3eMJTH, OIECHUBAThH a0COIFOTHYIO U
OTHOCHUTEIIbHYIO MIOTPEUTHOCTh U3MEPEHHON
(U3UYECKOMBEIININHBI.

Hcnonvzosams xoMNac, COJICHOU,
1a00paTOpHBIi 010K MUTaHUS,
TPAHCTIOPTHUP.

Pewamsp 3amaun Ha IpUMEHEHUE TIPUHIIATIA
CYTIEePHO3UIIMH MarHUTHBIX

nojeun
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1.2.

W3mepenue 3aBUCUMOCTH
BEJTMYUHBIMArHUTHOM
WHIYKIIUH MarHUTHOTO
T0JISI MATHHUTA OT
paccTosTHUSA(TTPAKTUKYM ).

MaruuTHOoe noJie. Bektop MarHuTHoi
WHAYKUUU. JIMHUY MarHUTHOU
WHIYKUUHA. MarHuTHoenoJsie
MOCTOSIHHOTO MarHmTa.

Onepuposams noHamusamuy. MarHUTHOEIOJIE,
BEKTOP MarHUTHOW WHIYKIIWH, JINHUU
MarHUTHOM MHIYKIIMH.

Ymemsb n300paxkaTh TUHUN UHIYKIIAHA
MarHUTHOT'O TOJISl TOCTOSITHHOT'O MarHuTa,
cobupartpb

JKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooumsv npumepvl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOMHCTB,
SIBJISTFOIIUX CSl HCTOYHUKAMM

MOCTOSTHHOTO MAarHUTHOTO TMOJIS.
Ipumensamo cMapTPoH

C MPEeayCTaHOBJICHHBIM MPOTPAMMHBIM
o0ecrieueHueM JJIsk U3MEPEHUS BETHUHNHBI
MarHUTHOTO TOJIsI, TPaBUIIAIOCTPOCHHS
rpauKOB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH APYT OT Apyra. HMcciedosamo
3aBUCHMOCTD BETMUNHBIMATHUTHOU
WHAYKIIUA MAarHUTHOTO TIOJISI TOCTOSTHHOTO
MarHuTa

Ha €ro NPOAOIHHONW OCH CUMMETPUH

OT PACCTOSTHUS MKy IICHTPOM
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1.3.

HaGnronenue
MAarHuTHOTI' O
rucTepesuca

(mpakTUKyM)

MarnuTHOe noJie. Bektop MarHuTHOM
WHAYKIUU. JIMHUY MarHUTHOU
MHAYKIMHA. MarHuTHOENOJIE KaTYIIKH C
MIOCTOSIHHBIM

TOKOM. MarHuTHoE moJje

MarHuTa ¥ TOYKOW U3MEpEHUN

U UHMepnpPemuposamsy NOJIy4ECHHbIE
pe3yJIbTaThI.

Cmpoumb SKCTIEPUMEHTATBHO IpaduK
3aBUCUMOCTH MOJYJISl MATHUTHOM MHIYKLIUU
MarHUTHOT'O MOJIs

IIOCTOSIHHOT'O MarHuTa

Ha €ro NpoA0JIbHOW OCH CUMMETPUUOT
paccTosiHUS MEXy LIEHTPOM MarHuTa u
TOYKOM U3MEpPEHUN

(c yueToMm aOCONIOTHBIX MOTPELIHOCTEH
U3MEPEHHBIX (PU3UYECKHUX BEITUYNH).
Hcnonvzoeams NWIMHAPUYECKUT
IIOCTOSIHHBIA MAarHuT, JINHEUKY.

Pewamy 3a1aun Ha TpUMEHEHNE IPUHIINATIA
CYIEPHO3UIIMH MarHUTHBIX

HOJIEH

Onepuposams noussmusmMu: MarHUTHOETIOJIE,
BEKTOP MarHUTHOW MUHIYKIUHU, TUHUHI
MarHUTHON MHIYKIINH, eppOMarHeTuK,
MAarHATHBIH

TUCTEpE3UC.
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B BenecTBe. DeppoMarHeTHKH.
MarHuTHBII THCTEPE3UC

Ymems n3o06paxkaTh TUHUN UHIYKIIUH
MarHUTHOTO MOJIS KaTyIIKU

C IMOCTOSIHHBIM TOKOM, OOBSCHATD
sABIeHUs (heppoMarHeTuzMa

¥ MarHUTHOTO TUCTEPE3HCca, COOMpPATh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsvi MaTepUaOB,
oOnanaromux GpeppoMarHUTHBIMU
CBOMCTBaMH.

Ipumensamo cMapTPoH

C MPEeyCTaHOBJICHHBIM NMPOTPAMMHBIM
o0ecrieyeHneM JIJIsl U3MEPEHHSI BETTMUNHBI
MarHUTHOTO TOJIs, IPaBUIIAIOCTPOCHHS
rpaduKOB 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYUMH APYT OT Apyra. HMcciedosamo
3aBHCUMOCTH BEIMYMHBIMArHUTHON
WHAYKIIMA MAarHUTHOTO TOJISl BOJIM3H TOpIlia
KaTYIIKH

C IOCTOSIHHBIM TOKOM, HAMOTaHHOMHHA
(beppoMarHuTHBIN CepIeYHHK,

OT CHJIBI IPOTEKAIOIIET0 Yepe3 KaTyIIKy
TOKA U UHMEPNPEemuposamy
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14

N3yuenue paboTsl
ANIEKTPOIBUTATEIS U
JMHAMO-MAIITUHBI
(uactpb 1) (yrexius)

[TocTostHHBIN TOK, cuita AMmriepa(ee
HarpaBlIeHUE U MOIYIb),
AIEKTPOABUTATENTH TIOCTOSTHHOTO
TOKa, TUHAMO-MAaIIHHa (TeHepaTop
TTOCTOSTHHOTO TOKQ)

HOJTyYCHHBIE Pe3yIbTaThI
KaK HaOJI0eHNE MarHUTHOTO
rucTepesuca.

Cmpoumb 3KCTIEpUMEHTAIEHO TpaduK

3aBUCUMOCTH MOOYJIA MarHUTHOM HHAYKOWUH

MarHUTHOTO MOJISl KATYIIKUC
(beppOMarHUTHBIM CEPCYHUKOM

OT CHJIBI ITPOTCKAIOIICTO YEPE3 KATYIIKYTOKA

(c y4eToM abCOIIFOTHBIX MOTPEITHOCTEH
U3MEPEHHBIX

(bU3MYECKUX BEJIMYHUH ).

Hcnonv306ams 1a00paTOPHBINA
UCTOYHUK MTUTAHUS

Onepupoeams nowsimuamu.: CUIa
Awmnepa, 31eKTpoJIBUTaTellb, THHAMO-
MalyHa.

Ymems onpenensith MOyIb

W HampaBJIeHUE CUIbl AMIepa.
3uams  uCTOpPUI0O  M300peTEeHUs
JIEKTPOJBUTATENS

Y COBEPIICHCTBOBAHUS

€ro KOHCTPYKLIUH, YCTPOHCTBO
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1.5.

N3yuenne paboThI
ANEKTPOABUTATENSI U
JTMHAMO-MAaIITHHBI

(uacThb 2) (IPaKTHKYM)

[TocTostHHBIN TOK, cuita AMmriepa(ee
HarpaBlIeHUE U MOIYIb),
AIEKTPOABUTATENTH TIOCTOSTHHOTO
TOKa, TUHAMO-MAaIIHHa (TeHepaTop
TTOCTOSTHHOTO TOKQ)

U TIPUHIUT 1eHCTBUS
AJIEKTPOJIBUTATENIS TOCTOSTHHOTO TOKAU
JUHAMO-MAaIIUHBI.

IIpusooums npumepsi NPUMEHEHUS
AEKTPOABUTATENS TOCTOSSHHOTO TOKAH
JUHaAMO-MalluHBbI.

Onpedenamob HaNpaBlIeHUE BPAIICHUS
AKOPS JICKTPOABUTATCIIA ITPHU 3aJaHHOM
HaIpaBJICHUU MPOTEKAHU
3JIEKTPUYECKOTO TOKA B 0OMOTKaxX
CTaHHUHBIL.

Pewamy 3anaun o 351eKTpoiBUTaTEIE
MOCTOSTHHOTO TOKA M TUHAMO-MAIINHE

Onepuposame nousmusamu: cuina Ammepa,
INEKTPOABUTATENb, TUHAMO-MAIINHA.
Ymems onpenensatb MOyJb

U HampaBJeHUE CUIbl AMTiepa,

coOupaTth dKCIIEpUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepvt TpUMEHEHUS
AIEKTPOABUTATEINSI TIOCTOSHHOTO TOKA
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Hroro no pazneny

10

U TMHaMO-MalINHBI.
Ilpumensamob TeOpEeTUUECKUE CBEICHUSI00
AJIEKTPOABUTaTENE MOCTOSHHOTO TOKA U O
JUHaAMO-MallluHe

JUIsL OOBSICHEHUS TPOBOAMMOIO
HKCIIEPUMEHTA.

HUccneoosams nBe 3aBUCUMOCTH:

1) cumsl Toka, BEIpabaTHIBaEMOL
TE€HEPAaTOPOM, OT BEJIMYMHBI MOMEHTACHUIIBI,
IPUIIOKEHHOTO K €ro Bally;

2) BeNUYUHBI HAMPSKEHHUS, TOJIAHHOTOHA
AJEKTPOABUTATENb,

OT YacTOThI €r0 BpaIICHUS

U MEXaHMYECKOM Harpy3kd €ro Baja u
UHmMepnpemuposamo MOJIy4YEHHBIE
pE3yJIbTaTHI.

Hcnonvzoeamsb 31EKTPOMOTOP,
7a00paTOpHbI  HMCTOYHMK  INUTaHMA,
peoctat, MyJIbTUMETP
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Pa3gen 2. Kosiedanus 1 BOJIHBI.

2.1.

N3yueHne 3aBUCUMOCTH
nepuoJia KojaeOaHui
JIMHEUKHU

Ha HWINHAPUYECKOH
MIOBEPXHOCTU

OT pajuyca ee
KPUBU3HBI (IIPAKTUKYM)

I"apmonnueckue konedanms. Mx
KHHEMaTHYECKOE,

JTUHAMHYECKOE U SHEPTeTUIECKOe
onucanwue. [lepuo u yacrora
koseOanuii. [lepuon manbix
CBOOOIHBIX KOJIEOaHUN
MaTEeMaTHYECKOTO MasITHAKA

Onepuposams nouamuamu:
rapMOHUYECKHE KOJIeOaHus,

MIEPHUOJ ¥ YACTOTa KOJICOAHHIA.

Ymemo 3anuchIBaTh

U MHTEPIIPETUPOBATH YPABHEHHE
rapMOHUYECKHUX KOJICOAHUH, TPUMEHATH3aKOH
COXPAaHCHHUS dSHEPTUU

JUTSL KOJIeOATEbHBIX TPOIIECCOB, COOUPATh
IKCIIEPUMEHTAILHYIO YCTAaHOBKY,
OOBSICHATB POJIb MAJIOCTHAMILIHTYIbI
KOJIeOaHMil.

Ilpusooumsv npumepsl KonedaTEILHBIX
IIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH TIEpHOJ1a KOJIeOaHI JIMHEHKH
Ha [IIMHAPUYECKON MOBEPXHOCTH OT paanyca
€€ KpUBH3HBI.

Hccnedosams 3aBUCUMOCTH TIEPHO/IA
KOJIeOaHU I JIMHEWKHN

Ha [[WINHIPHUYECKON TOBEPXHOCTH

OT pagnyca ee KPUBU3HBI
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U uHmMepnpemuposantb OJTy4ECHHYIO
3aBUCHUMOCTb.

Cmpoums rpaduK 3aBUCUMOCTH
nepuojaa KoneOaHui InHeHKH

Ha [IWIHHIPHUYECKON ITOBEPXHOCTHOT
paamnyca ee KpUBU3HBI

Y JINHEAPU30BBIBATh 3Ty 3aBUCUMOCTH (C
Y4ETOM a0COIOTHBIX ITOTPEITHOCTEH
U3MEPSAEMBIX PU3NICCKUX BEITUYUMH).
Ipumensmo paBUIIa MOCTPOCHHUS
rpadHUKOB 3aBUCUMOCTEH (DU3HUCCKUX
BEJIMYUH JIPYT OT Apyra.
Hcnonv306ams TUHEHKY, CEKYHIOMED.
Ycemanasnusams 63aumoceszu Mexy
KMHEMATHYCCKHM, JTUHAMHYECCKUM U
3H€pFCTI/I‘~IeCKI/IMOHI/IcaHI/IeM
TapMOHHYECKHUX

KOJICOQHHUH.

Pewamy 3anaun Ha TapMOHHYECKHE
KOJICOaHHMS

2.2.  U3ydeHue 3aBUCUMOCTH 2 I"apmonunueckue kojaeOaHus. Onepuposams noHamMusAMU:
aMIUTUTY/bI KOJIeOaHUH AMmuTyaa, IEpHoa U 4acToTa rapMOHHYECKHE KojeOaHus,



IIPY>KMHHOI'O MasiTHUKAOT
BPEMEHHU

(TIpaKTUKYM)

KOJIeOaHUid.
[TonsTHE 0 3aTyxarmmMx
KOJICOAHUSX.

aMILUTUTY/Ia, TIEPHOJT M 4acTOTa
KoJie0aHu, 3aTyXaHue KoJeOaHuu.

Vmemb 00OBSICHATH 3aTYXaIOIINE
KoJieOaTeIbHBIC MPOIECCHI C TIO3UIIHIA
3aKOHA U3MEHEHHS MEXaHUYECKOW YHEPTUH,
cobupartpb

9KCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepwl 3aTyXarOMIIX
KOJIeOATEIbHBIX MPOIIECCOB.
Dopmyruposams THIIOTE3Y O XapaKTepe
3aBUCHMOCTH aMILTUTY/IbI KOJICOAHHI
IIPY’>KUHHOI'O MasTHUKA OT BPEMEHU IIPU
HAJTMYUH 3aTyXaHUsI.

Cmpoumbs rpaduk 3aBUCHMOCTH aMILTUTYIbI
3aTyxaroluX KojeOaHui MassTHUKA BPEMEHH

n

JIMHEapU30BbIBaThITY 3aBUCUMOCTD (C YIETOM

aOCOJIIOTHBIX MOTPELTHOCTEN
U3MepseMbIX GU3NYECKUX BEJTNYHH).
IIpumenamu npaBuIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NIECKUX

BCJIMYUH APYT OT ApYyTra.
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2.3.

N3MepeHne akTUBHOTO U
PEaKTUBHOTO
CONPOTUBIICHUN
KaTyLIKH
WHYKTUBHOCTH

(IpakTUKyM).

[lepemeHHbII TOK. AMIUIUTYIHOE U
JIEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKau
HanpspkeHus. CHuHycouaalbHbIN
epeMeHHbIN TOK. Pe3ucTop,
KOHJICHCATOP U KaTylIllKa
WHJYKTUBHOCTHU B LIENU

CUHYCOUJAJIBHOTO IIEPEMCHHOI'OTOKA.

AKTUBHOE U peaKTUBHOE (EMKOCTHOE
Y UHAYKTUBHOE) CONPOTUBIICHHE

Hccneoosams 3aBUCUIMOCTD aMILTUTY/IbI
3aTyXawIuX KoJleOaHnii MasTHUKA

OT BPEMEHHU U UHMEPNPEemuposanms

3Ty 3aBUCUMOCTb.

Hcnonvzosams TUHENKY U CEKYHIOMED

Onepupoeamb NOHAMUAMU.
HepeMCHHHﬁ TOK, aMIUIUTYAHOC

u ZICfICTB}HOHIGG 3HA4YCHUEC CHUJIbI TOKan
HaIIpsAKCHUA, CI/IHYCOI/I,I[aJ'IBHHﬁ
HCpGMCHHI)If/'I TOK, aKTUBHOC,
PCAKTUBHOC, EMKOCTHOC U HHAYKTUBHOC
COIIPOTUBJICHHC.

Ymems 00BSICHAT TIOBEACHNE PE3UCTOPA,
KOHJIEHCATOpa U KaTyIIKU HHIYKTUBHOCTH,

BKJIIOYEHHBIX B LIETTbCUHYCOUAATIBLHOTO
NEPEMEHHOT0 TOKa,CO0UpPaTh
IEKTPUUECKYIO LeMb (IT0Ce10BaTeIbHO
COEIMHEHHBIE PE3UCTOP M KATYIIKa
UHYKTUBHOCTH,ITOJIKJIFOYEHHBIE K
reHEPaTopy).

IIpusooums npumepvl IPUMEHEHUS
PEAKTUBHBIX 3JICMCHTOB B ICIIAX
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NIEPEMEHHOTO TOKA.

Dopmynuposams TUTIOTEIY O XapaKTepe
3aBHCUMOCTH aMIUTHTY bl HAPSDKCHHS Ha
PE3UCTOpPE OT YACTOTHI OJaBAEMOTOHA BXO/T
eTTH IEPEMEHHOTO

HAPSDKEHUS TOCTOSTHHOW aMIUTHTY/IBL.
Cmpoums TpapuK 3aBUCUMOCTH aMILTUTY/IbI
HANPSDKEHUS Ha PE3UCTOPEOT YaCTOTHI
110JJTaBAMOT0 Ha BXOJI IIEITHUIIEPEMEHHOTO
HANPSDKEHUS IIOCTOSTHHOMAMIUTATYIBI (C
y4eTOM a0COTIOTHBIX MOTPEITHOCTEH
U3MEPSIEMBIX

(bU3UYECKUX BEIMYHUH ).

Ipumensimob ipaBuiIa IIOCTPOCHUS
rpaduKoB 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYHH JPYT OT ApYTa.

Hccneoosams 3aBUCUIMOCTD aMILTUTY/IbI
HANPSDKEHUS Ha PE3UCTOPE OT YaCTOTHI
M0/1aBa€MOT0 Ha BXO/]I IIEMHU ePEMEHHOTO
HANPSDKEHUS TTOCTOSTHHOWAMITITUTY/IBI U
UHmMeEpnpemuposams

TIOJTYYEHHYIO 3aBUCUMOCTb.
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2.4.1.

Bgenenue
B OKCIIEPUMEHTAJIbHYIO
aKyCTUKY (JIeKLHs)

MexaHuuyecKkre BOJIHbI, YCIOBUS

ux pacrpocrpanenus. [lonepeunsien
MpoAoJibHBIE BOJIHBIL. [lepuos, yacTora,
CKOPOCTb PaCIpOCTPAHEHHU U JAJINHA
BOJIHBL. OTpaxeHue, IpeIoMIICHHE,
uHTephepeHHs U JUPPaKIUI BOJH.
3BYK KaKk MEXaHU4eCKasi BOJIHA.
CkopocTb 3ByKa.

I'poMkocTh 3BYyKa. BeicoTa TOHAa.
Ob6epronsl. TemOp 3ByKa

Onpedensimb aKTHBHOE COITPOTHBIICHHUE
KaTYIIKA HHYKTABHOCTH

(110 HU3KOYACTOTHOM 00J1acTH TpaduKa)u
WHIYKTUBHOCTh KaTyIIKH

(TI0 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonv306ams TeHEpaTOp HU3KOH YaCTOTHI,
ocuuuiorpad Wiv BOJIbTMETPIIEPEMEHHOTO
HATPSDKEHUS.

Pewamp 3a1aun Ha 11eTIA IEGPEMEHHOTO
TOKA C Pe3UCTOpaMH, KOH/ICHCATOPAMHH
KaTyIIKaMH UHIYKTUBHOCTH

Onepupogéams nowsamuamuy: MEXaHUIECKas
BOJIHA, NIEPHUO/I, YACTOTA, CKOPOCTh
pacrpocTpaHeHHsIH JUTHHA BOJIHBI,
OTpa’keHHe, IPeIOMIICHHE,
uHTepdepeHIus

U TU(paKLns BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOp 3BYKa.

Ymemb 0OBSICHATD pa3IHIne MEXIY
HOTIEPEYHBIMH U TIPOIOJIEHBIMU
BOJTHAMH.
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2.4.2.

OcmwinorpamMma u
CTIEKTp TJIACHBIX
3BYKOB (IIPaKTHKYM)

Ilepuon, yacTora, CKOPOCTb
pacnpocTpaHeHUs U JTMHA BOJIHBI.
CkopocTb 3ByKa. ' poMKOCTB 3ByKa.

Bricota Tona. O6eptonsl. TemOp 3ByKa.

CrnekTp 3ByKa

3nams GopMyIIbl, CBSI3bIBAIOLIIE
CKOpPOCTb, IIEPUO/, YACTOTY U JUIUHY
BOJIHBI, IPOCTEHIIINE METO/IbI
UCCJIEJOBAHMSI 3ByKOBBIX CUTHAJIOB.
Ilpusooumsv npumepsi 3ByKOB pa3HOI
IPOMKOCTH, BBICOTHI TOHAa U TEMOpa,
SIBJICHUN OTpa’KEeHUs, PETOMIICHHUSI,
UHTEepPEpeHINH U TUPPAKIIUN BOJTHEI.
Onpedenamp Ha CIlyX 3BYKH BBICOKUX U
HU3KHX 9aCTOT, TOHAJILHBIE 3BYKH

U IIyMBI.

Pewamye 3anaun 0 3ByKOBBIX BOJHAX

Onepupoeamb noHAmMuAMU. BbICOTA TOHA,

00epTOHBI, TEMOp 3BYyKa, CIIEKTP3BYKA,
ocLuIIIorpaMma.

Ymemwb 00bsICHATD, Kakast HHPOpMAIUs
COJZICPXKUTCS B OCLHIIOIpaMMe,

a Kakas B CIIEKTpe, COOMpaTh
9KCHEPUMEHTAIbHYIO YCTAaHOBKY.
IIpusooums npumepvl TPUPOIHBIX
IPOIIECCOB M TEXHUYECKUX YCTPOMCTB,
KOTOpPBIE TeHEPUPYIOT TOHAIEHBIC
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3BYKH U IIIYMBI, UX OCIHJUIOTPAMMHU
CIIEKTPOB.

Ilpumensamo 1151 IOITyYESHUS
OCLMJIJIOTPAaMM U CIIEKTPOB 3BYKOB
HePCOHATIBHBIA KOMITBIOTEP

¢ MUKPO(HOHOM MM cMapTHOH

C TIPEIyCTaHOBIICHHBIM IIPOTPaMMHBIM
o0ecre4eHnEeM.

Dopmynuposams TUIOTE3Y O XapaKTepe

OCIHJUIOTPAaMM U CIIEKTPOB Pa3INIHBIX
3BYKOB.

Hccnedosams  OCUMIIIOTPAMMBL |
CIIEKTPBI PA3JINYHBIX TJIACHBIX3BYKOB
OJIM3KHUX YaCTOT

U UHMepnpemupo8ams dTU
OCIHJUTOTPAMMBI U CIIEKTPBHI.
Onpedenamp O OCIUILIOTPAMMAMHU
CIIEKTPaM aMILTHTY/IBI 3BYKOBBIX
BOJIH, YaCTOTHI KX TOHOB U 00EPTOHOB,
OLIEHMBATh a0COJIIOTHEIE

¥ OTHOCHUTEJIbHBIE MTOTPEITHOCTH
U3MEPEHHBIX (PH3UYECKIX BEIIMUUH.
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2.5.1.

Crosiune MexaHU4eCKue
BOJIHBI (JICKIIHS)

Crosiuasi MexaHUYeCcKas BOJTHA KaK
CyMMa JIBYX BOJIH, OETYIIIUXB
MPOTUBOIIOJI0KHBIX HAIIPABICHUSX.
ITonepeunsie

Y NPOJOJIbHBIE CTOSIYME BOJIHBIL. [lepuon,
4acTOTa, CKOPOCTh PAaCIPOCTPAHECHUS U

JUTMHA CTOSTYEHNBOJIHBL. Y 3JIbl U TYYHOCTH.

BnusiHue rpanuil OTHOMEPHOU CpeIbl
Ha (HOPMUPOBAHHUE CTOSUYUXBOJIH.
Pe3onaTopsl ¢ OTKPBITBIMU U
3aKPBITHIMUA KOHIIAMH. Y CJIOBUS
00pa30BaHMs CTOSYMX 3BYKOBBIX BOJIH B
Pa3IMYHBIX PE30OHATOPAX.

OCHOBHO TOH U OOEPTOHBI

CTOSIYEH 3BYKOBOM BOJIHBI

Vemanasnueams 63aumocssizu

MEK/1y TPOMKOCTBIO 3BYKa U BUJIOM
OCIIMJITIOrPAMMBI; MKy BBICOTOH TOHA
(TeMOpoOM 3ByKa) M BUJIOM

CIIeKTpa

Onepuposéams nonamuamu. cTosg4ast
BOJIHA, y3€JI ¥ Iy4YHOCTh CTOSTYEH BOJIHBI,
OCHOBHOHM TOH M 00EPTOH CTOSYEH
3BYKOBOH BOJIHBI.

Ymemv 00BIICHATD yCI0BUS 00pa30BaHUS
CTOSYMX 3BYKOBBIX BOJIHB Pa3JIMUHBIX
pe30HaTOpax, MPUHIIUI JEHCTBUS
KaMepTOHa.

3names  BUABl TPAHUYHBIX  YCIIOBUH,
GopMyiy,  CBS3BIBAIOIIYI0  YacTOTHI
OCHOBHBIX TOHOB 1 00EpTOHOB

C JUIMHOM pE30HATOpa U CKOPOCTBIO
3BYKa.

IIpugooums npumepul 3ByKOBBIX
PE30HATOPOB.

Pewamy npocreiimne 3agaun

0 CTOSIYMX 3BYKOBBIX BOJIHAX

80



2.5.2

N3ydenue cnektpa
3BYKa JINHEMHOTO
pe3oHaropa

(mpakTUKyM)

OCHOBHO¥ TOH U 00EPTOHBI
CTOSTYEN 3BYKOBOW BOJIHBI

Onepuposams nowsimusmu: OCHOBHOUTOH U
00EpTOHBI CTOSYEH BOJIHBI, TEMOD 3BYKa,
CIEKTp 3BYKa.

Ymems 00BSICHATD, Kakast UH(OPMAITHS
COJICP’KUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
cOOMpaTh SKCIIEPUMEHTATIBHYIO YCTaHOBKY.
Tlpusooumsv npumepsvl TMHSHHBIX
3BYKOBBIX PE€30HATOPOB.

Ipumenamo 1151 IOTYYESHUSI 3BYKOB
CaMOJIEJIbHBIN aKyCTUYECKUN PE30HATOP
(mpobupKy, YaCTHUHO 3aTOTHEHHYIO BOJION), a
JUTSL TIOJTY9EHUS CIIEKTPOB 3BYKOB —
NEPCOHAIBHBIN KOMITBIOTEP

¢ MUKPO(HOHOM M cMapTHOH

C IPEyCTaHOBJIEHHBIM POTrPAMMHBIM
o0ecreyeHneM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTEH YaCTOTHl OCHOBHOTO TOHA H
IepBOro 00epToHa 3BYKOBOW BOJIHBI OT JAJTUHBI
pe3oHaropa.

Cmpoums TuHEeapu30BaHHbIE IpaUKH
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3aBHCHUMOCTEH 4acTOTHl OCHOBHOT'O TOHA U
NepBOro 00epTOHA 3BYKOBOM BOJIHBI OT
BBICOTHI BO3/YIIIHOT'O CTOJIOAB MpoOHpKe (¢
y4eTOM aOCOTIOTHBIX MOTPELTHOCTEN
U3MEPSIEMBIX (PU3UICCKUX BEITHUUH).
Ipumensams ipaBuUiIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYHH JPYT OT JAPYTa.

Hccneoosams Tpadviky 3aBUCUMOCTEH
9acTOTHI OCHOBHOTO TOHA M IIEPBOTO
00epTOHA 3BYKOBOH BOJIHBI OT BBICOTHI
BO3/IyILIIHOTO CTOJI0a B TPOOUpPKE

U UHMepNpemuposams TH TpaduKy.
Onpeoensamsb CKOPOCTh 3ByKa B BO3/1yX€IIO

rpadukam 3aBUCUMOCTEN YaCTOThl OCHOBHOT'O
TOHA U EPBOro 00EPTOHA 3BYKOBOM BOJIHBI OT

BBICOTHI BO3IyIITHOTO CTOJIOA B TPOOUPKE,
OLICHUBATh a0COIIOTHYIO

Y OTHOCHUTEJBHYIO IIOTPEIIHOCTD
M3MEPEHHOU (PU3UUIECKON BEIIMUHNHBI
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2.6.1.

N3mepenue nokazarens
MPETOMIIEHUSA
IJIOCKONapAIIIeIbHON

IUIACTUHBI (IIPAKTUKYM).

JIyd cBeta. OTpakeHue cBeTa.
3aKOHbBI OTPAKEHUS CBETA.
[Ipenomnenue cBeta. 3aKOHBI
MIpeIOMIICHUs cBeTa. AOCOIIIOTHBIN
MOKa3aTesb MPeIOMIICHHUS.
OTHOCHTENBHBIN [T0KA3ATENb
MIpeIOMIICHUS

Onepuposamev  nowamusimu. Jyd CBeETa,
OTpa)XEHHUE CBETa, MPEIIOMJIICHUE CBETa,
a0COJIFOTHBIM M OTHOCHTEILHBIN
MoKasaTelb MpeJoMIIeHUs. Ymemo
(bOopMyIUPOBaTh 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IPETIOMIICHUS CBETA,
coOupaTh FIKCIEPUMEHTAIBHYIO
YCTaHOBKY.

Tlpusooumov npumepvl ONTHUESCKUX
SIBJICHUH, B KOTOPBIX Ha0JI101at0TCA
SIBJICHUS OTPAKCHUS M ITPEIIOMIICHUSCBETA.
Tlpumensamob 3aKOHBI TPETIOMIICHUS

CBETA.

Cmpoums X071 1y4eu npu

MpPEeTOMIICHUH CBETaHa

MTOBEPXHOCTH.

HUccneoosams n3MeHeHNe HANIPABICHUS
Jy4a CBETa, MaIatoleroHa 60KOBYIO
MOBEPXHOCTh

MJIOCKOMAPAIIIEbHOM TIACTUHBI,

B 3aBUCHMMOCTH OT YTJIa MMaJIeHUs
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2.6.2

W3mepenue nokazarens
MIPETIOMIICHUS TIPU3MBI 110
MUHUMAJIBHOMY YTy
OTKJIOHEHUS JIa3epHOTO
my4a (MIPaKTUKYM).

[Ipenomnenue cBera. 3aKOHBI
MpeIoMJIICHUS CBeTa. AOCOITIOTHBIN
MOKa3aTeNb MPETOMIICHHUS.
OTHOCUTENBHBIN MTOKA3aTEIh
npenomienus. [Ipuzma.
[Ipenomisromuii yrosa npusMel

U UHMepnpemupo8ams NOIyIeHHbIE
pe3yIbTATHI.

Onpedensamp M0Ka3aTellb NPETOMIICHUS
MaTepHala IJI0CKONapalle]IbHON IUIaCTHHBI,
OLIEHUBATh a0COIIOTHYIO

Y OTHOCHUTEJIbHYIO ITOIPELIHOCTh
U3MEPEHHON (PU3HUECKON BETUUNHBI.
Hcnonv3zo6amsb na3epHyO yKasKy,

JIUHEHUKY.

Pewampw 3anaun Ha IpeIOMIICHHE CBETA

Onepuposams noHAMUAMU.
MpeJIOMJIEHUE CBETA, A0COIOTHBINN
OTHOCHUTEIIBHBIN 110Ka3aTeNb
PETOMJIEHUS, TPETOMIISIONIUHN YTOJ
IIPU3MBI.

Ymemw paccunThIiBaTh MUHUMAJIBHBIAYTOJI
OTKJIOHEHHUS JIyda TPEyTOJIbHON
PaBHOCTOPOHHEHN MPU3MOH, cCOOUpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpuooums npumepsvl ONTHIECKUX
npuOOpOB, B KOTOPBIX MPUMEHSIOTCS
MPEIOMIISIONINE TTPU3MBI.
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IIpumensamob 3aKOHBI TPETOMIICHUS

CBETa.

Cmpoumbs X0J Iy4el B TPEYTroJIbHOM
PaBHOCTOPOHHEH MPU3ME B CiIydae
IIPOM3BOJIHLHOTO HAMPABJICHUS AJCHUSITyYa
U B Clly4a€ MUHUMAJIBHOTO YIJ1a OTKJIOHEHUS
ayda.

Hccnedosams 3aBUCUMOCTB yriia
OTKJIOHEHHUS JIyda TPeyroabHOU
PaBHOCTOPOHHEN PU3MOI

OT HaIpaBJICHUs MAaJAIOUIero Jiydau
uUHmMepnpemuposams NOJIy4eHHbIE
pe3yIbTaThI.

Onpedensamp 10 NOJIYYCHHOMY 3HAYCHUIO
MUHUMAJIBHOTO yTJIa OTKJIOHEHUS JIyda
TPEYTOJIbHOW PaBHOCTOPOHHEHN MPU3MOK
MOKa3aTeIbIIPETOMIICHHS MaTeprana
IPU3MBI, OLICHUBATh a0COJIIOTHYIO

Y OTHOCHUTEJBHYIO IIOTPEIIHOCTD
U3MEpPEHHOU Pu3ndecKon

BEJIMYMHBI.
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2.7.1.

[Ipumenenne  3ddekra
MOJTHOTO BHYTPECHHETO
OTpaKCHHUS

B U3MEPCHMX (JICKITUS)

1

[lonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenpHbIil yroi MoJHOro
BHYTPEHHETO OTPAXKEHUS

Hcnonvsoeams nipu3my, Jia3epHYIO
YKa3Ky, TPaHCIIOPTHP.

Pewamu 3anaumn 0 ipeoMIICHUH JTy4eil
B IIPU3Max

OI’lepLIPOGCZWIb ROHAMUAMU. TIOJTTHOC

BHYTPCHHCC OTPAKCHUC, HpeﬂeHBHLIﬁYFOH

IIOJIHOT'O BHYTPEHHETO

OTpaKCHHS.

Ymems popmMynupoBath yciIoBue
BO3HUKHOBEHUS ITOJTHOTO BHYTPEHHETO
OTpaKCHHUS.

3nams opmyiy, CBI3BIBAIOUIYIO YTOJ
MOJTHOTO BHYTPEHHET0 OTPasKEeHUs

¢ a0COIIOTHBIMM IOKA3aTEIIMU
PETOMIICHUS Cpe]l.

Tlpusooumsv npumepvl MPUPOTHBIX
SIBIICHUW ¥ TEXHUYECKUX YCTPOUCTB,B
KOTOpBIX HaOII0AaeTcs
(mpuMeHsieTcs1) IBICHHE TOTHOTO
BHYTPEHHETO OTPaKCHUSI.

Pewamys 3amaun Ha TIOJTHOE BHYTPEHHEE
OTpaKCHHE
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2.7.2.

N3mepenue nokaszarens
MPEJIOMJIICHUS TPU3MBI C
MIOMOLIBIO HAOIIOICHUS
yriia MOJIHOTO
BHYTPEHHEI0 OTPaKCHUS

(mpakTUKyM)

IlosHOE BHYTpEHHEE OTpaXKECHHUE.
[IpenenbHbIii yroia noaHoro
BHYTPEHHET O OTPa)KECHUS

Onepuposams nOHAMUAMU:
pEeTOMIICHUE CBETA, A0COTIOTHBIMH
OTHOCHTEJIbHBIN TTOKa3aTeNb
IPEJIOMIICHUS, TIPETIOMIISIFOLLIMNA YTOJI
HPU3MBI, TOJHOE BHYTPEHHEE
OTpaKeHHE, MPEACITbHBIN YroJl OTHOTO
BHYTPEHHET0 OTPaYKCHUSI.

Ymemwb paccUMTHIBATH YTOJI OTHOTO
BHYTPEHHET0 OTPasKEHHsI, COOUPAThH
SKCIIEPUMEHTAIbHYIO YCTAHOBKY.
Ilpusooumov npumepvl ONTHUESCKUX
npuOOpPOB, B KOTOPBIX PUMEHSIOTCS
HPEITOMJISIFOIIIHE TIPU3MBbI

U UCIIOJIb3YETCS SIBJICHHUE TIOJTHOTO
BHYTPEHHETO OTPaKCHUSI.

Cmpoumbs X011 Ty4da B TPEYTOJIBHOMN MPHU3MeE C
Y4ETOM BO3MOYKHOTO MOJTHOTOBHYTPEHHETO
OTpa)XEeHUsI JTy4a.

Ipumersimov 3aKOHBI TPETOMIICHUS
cBeTa.

Hccnedosams ycIoBusl, IPU KOTOPBIX
MOYKHO HaOJII0/IaTh MOJTHOE BHYTPEHHEE
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2.8.

IIpoBepka hopmybt
TOHKOM JIMH3BI

C ITIOMOIITBIO0 METOIA
napasiakca,
MIPUMEHEHHOTO

JUISL OTIPEIEIICHUS

Cobwuparonue mua3b1. TOHKAs
nuH3a. DOKyCHOE pacCTOsHUE

¥ ONTHYECKAS CHJIa TOHKOM JIMH3EL.

3aBHCUMOCTH (POKYCHOTO
paccTosiHus TOHKOM cpepruueckoit
JIMH3BI OT €€ TeOMETPHH

OTpa)kKCHHE JIy4a, UAYIIETOB

TPEYrOJIbHOU MIPU3ME

U UHMepNPemuposams NOJIy4CHHBIE
pE3yJIbTAThI.

Onpedensamp NoKa3aTelb MNPEITOMICHUS
MaTepHuaia pU3Msl 110 U3MEPEHHBIM
napaMeTrpam, Ipu KOTOPbIX HAYMHAET
HaOJII01aThCs IOJIHOE BHYTPEHHEE OTPaXKECHUE
Jdy4a B IpU3MeE, OLICHUBATh a0COIOTHYIO U
OTHOCHTEJIBHYIO ITOIPEIIHOCTh H3MEPEHHOU
(bu3n4eCcKOBETNYHHBI.

Hcnonvzoeams npusmy, J1a3epHYIO

YKa3Ky, JIMHEUKY.

Pewamp 3ana4n 0 MOJIHOM BHYTPEHHEM
OTPaKEHUH JIy4eH B IIPU3MaxX

Onepuposams nowsmusmuy. TAH3A, TOHKAS
JIMH3a, COOMpAIOIIIas JIMH34, TJIaBHAs U
MoOOYHasT ONTHYECKAs OCh,(POKYC,
dboKycHOE paccTosiHUE,

dokambHast IIIOCKOCTh, ONTHYECKAsT

CHJIa, TIOTIEPEYHOE YBEIIMYCHHUE,
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MOJIOKEHHSI
M300paKeHUs

(TIpaKTUKYM)

1 OTHOCHUTEILHOTO MOKa3aTess
npenomiieHusi. @opMyiia TOHKON
JUH3bI. YBEJIMYEHUE, 1aBaeMoe
nuH30i. [Tapamnake

napajujiakc.
Ymemsb 0OBSICHATH CYIIHOCTD Mapajiakca,
3aMnMchIBaTh GOPMYITY, BHIPAKAIOUIYIO
3aBHCUMOCTH (POKYCHOTO PACCTOSTHHS
TOHKOH C(hepruUIeCKOM JIMH3BI OT €€
FE€OMETPUHMH OTHOCUTENIBHOIO TIOKa3aTes
npenoMIIeHus, a Takke GopMyny TOHKOM
JIMH3bI, COOUpATh

3KCHEPUMEHTAIbHYIO YCTaHOBKY.
IIpusooums npumepwl napaniakca,
ONTUYECKUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCS] COOMPAIOLIUE JINH3HI.
Ipumenamo HopMyy TOHKOM JTUH3BI.
Cmpoums X011 pa3IN4HbIX JTy4eiB
TOHKOM coOuparolei JTuH3e.
Hccnedosamb BO3MOKHOCTD
npuMeHeHus 3 dexra mapamnakcayis
oTpezieNieHus OJI0KEHUS N300paKeHUs
VCTOYHHUKA CBETA

C MaJIOi CBETUMOCTBIO, TOJIyYEHHOTO

C MTOMOIIIBIO COOMPAIOIIEH JIMH3bI
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2.9.

N3mepenne pokycHOTO
paccTosHus
paccenBarOnIEN JTUH3bI

(mpakTUKyM)

PaccenBaromniye TUH3EIL.

Tonkas nuH3a. POKYCHOE PacCTOSHUE
M OIITHYECKAs CHJIa TOHKOM JTUH3EI.
dopMyIia TOHKOHINH3HI.

XoJ ayda, NpOIIEAIIEro JUH3YHO
MIPOU3BOJIBHBIM YIJIOM

K €€ TJIaBHOM OITHYECKOM OCH.

U uUHmepnpemupoéamv  TOIyUYCHHbBIS
pe3yabTaThI.

Onpedensimv ~ (HOKYCHOE  pacCTOSTHUE
coOuparomield JIMH3bI HAa OCHOBAaHUU
Pe3yabTATOB SKCIICPUMEHTOB

10 HaOJIFOICHUIO MapaiiaKca
n300paKeHHsI TOYSYHOT'O HCTOYHUKACBETA,
OLICHUBATh a0COIOTHYIO

¥ OTHOCHUTEIIbHYIO TIOTPEIIHOCTD
U3MEpPEHHOU PU3NICCKON BEIIMYUHBI.
Hcnonv306ams cOOMPAOILYIO JHH3Y,
ONITUYECKYIO CKaMBIO.

Pewams 3a1aun Ha TOHKHE

coOuparoIue JMH3bI

Onepuposams noHamusamuy. TAH3a, TOHKASI
JIMH3a, PaCCeUBArOIIast JIMH3a,MHUMBII
HWCTOYHHUK CBETa, MHUMOE N300pakeHHE.
Ymems 3anuceiBaTh (HOPMYITy TOHKOH JIMH3BI
JUTS CITydasi paccenBaroIei JTMH3bI, COOMPaTh
IKCIIEPUMEHTAIBHYIO

YCTaHOBKY, ITOJIy4aTh JIEHUCTBUTEIBHOE
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[TocTpoeHne u300paKEHU TOYKH U
OTpe3Ka TMpsSMOM B COOMpAIONIUX H
paccerBaroNINX JIMH3aX

U UX CHUCTeMax

n300paKeHHE B PAaCCEUBAIOIIEH JTMH3E MTyTEM
CO3JIaHMsI C TIOMOIIBIO COOMPAIOIIEH JINH3BI
MHUMOTO UCTOYHHUKA JIJIsl pacCeHBarOIIeH
TMH3BL. [Ipusooums npumepvl ONTHUECKUX
puOOpPOB, B KOTOPHIX IPUMEHSIFOTCS
paccerBarolIye JIUH3bl U CUCTEMBI JIMH3.
Ipumenamo Gpopmyny TOHKOM JTMH3BI CIydast
paccenBarOUIEH JTUH3BI.

Cmpoumb X011 pa3aINvHbIX JTy4eiiB

TOHKOM pacCeuBarole JINH3E,
U300pakeHHe TOYKU U OTpe3Ka MPSIMOB
COOMpAIOIINUX U PACCEUBAIOIINX JIMH3AX U UX
CUCTEMaX.

Uccneoosams X0 nyuen yepes
paccenBaroIlylo JIMH3Y, a TAKXKE B

CHCTEME, COCTOSIIICH

U3 COOMpAIOIIe 1 paccenBaroIIel JTMH3MPU
UX pa3jIM4yHOM B3aMMHOM PaclOJIOKEHUH U
uUHmMepnpemuposamy MOTyICHHbBIE
pe3yNbTaThl.

Onpedensamob HOKYCHOE pacCTOSTHUE
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2.10

Onpenenenne IJIUHBI
BOJIHBI JITA3€PHOTO
M3JIY9CHHS C TTOMOIIBIO
cxembl FOnra

(IpakTUKYyM).

WNuTtepdepennus cpera.
KorepeHTHBIE HCTOYHUKH.
VcaoBusg HaOIIOAEHUS
MaKCUMYMOB U MUHUMYMOB

B HHTEP(EPEHIIMOHHON KapTHHE

OT IBYX KOTCPCHTHBIX UCTOYHUKOB.

paccenBarollei IMH3bl HA OCHOBAHUU
pE3yIbTATOB IKCIEPUMEHTOB IIO:

l) HaOII0EHUIO IEHICTBUTEIIHLHOTO
n300pakeHsl, JaBaeMOTro
paccenBaronIeH JTUH30;

2) HabIIOEHUIO PACXOASIIEr0Cs CBETOBOTO
ny4ka, 00pa30BaHHOTO PacCeUBarOIICH
JIMH30M; OLlEHUBATh A0COIIOTHYIO U
OTHOCHTEJIbHYIO MOTPEUTHOCTh U3MEPEHHOM
(U3UYECKOMBEIININHBI.

Hcnonvzoeams codbuparonyro

¥ PacCEeUBAIOINIYIO JTHH3Y, ONTHYECKYIO
CKaMbIO.

Pewams 3a1aun Ha TOHKKE

paccenBarone JTNH3bI

Onepuposame nousmusamu: THTEPPEPECHIINS,
uHTep(epeHIIMOHHAIKAPTUHA, KOTEPEHTHBIE
WCTOYHUKH, UHTEP(EPEHIIMOHHAS CXEMA,
cxema

Omnra.

Ymemw 3anuceiBaTh yCI0BUSA
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[Ipumeps! KiTaccuuecKux
UHTEPPEPEHIIMOHHBIX CXEM

HaOJII01€HUS] MAKCUMYMOB
¥ MUHUMYMOB B HHTEep(EpEeHITUOHHON

KapTUHE OT ABYX KOI'€PCHTHBIX UCTOYHUKOB,

cobupartpb

9KCHEPUMEHTAIbHYIO YCTaHOBKY.
IIpusooums npumepsi IPUPOIHBIX
SIBICHUH ¥ TEXHUYECKUX YCTPOICTB,B
KOTOpPBIX HaOI0AaeTcs
(mpuMeHsieTCs) IBJICHUE
UHTEPPEPEHITHH.

Ipumensimo yciaoBus HAOIIOACHUS
MaKCMMYMOB U MHHUMYMOB

B UHTEP(EPEeHLINOHHOM KapTHHE.
Cmpoumsb X0J1 «JIydeil» 1 oKa3bIBaThHA
HeH pa3HOCTh X0J1a

B MHTepepeHnoHHoM cxeme FOHra.
Dopmynruposams TUIIOTE3Y O BUIE
UHTEPPEPEHIIMOHHON KapTHHBI

IpY pa3IMYHBIX T€OMETPUUYECKUX
napamerpax cxemsl FOHra.
Hccneoosams nHTEPHEPEHIIMOHHYIO
KapTUHY [IPH HAOIIOJCHUH
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Utoro no pazneny

Pasznea 3. KBanToBas ¢pusuka.

3.1.

N3yuenue criekTpa
CBETa Pa3IUIHBIX
HCTOYHHUKOB

C TIOMOIIIBIO

T paKIIMOHHON
pemeTKy (IPaKTUKYM)

19

Hudpaxius ceera.
JudpakimonHas pemnerka.
YcnoBue HaOMIOIEHUS TTIAaBHBIX
MaKCUMYMOB TIpH TTJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKIUOHHYIO PEIIETKY.

uHTEp(EpEHINHU ¢ TOMOIIBI0 cxeMblFOHTa
U UHMepnNpemMuposams NOIyICHHbIC
pe3yIbTaThI.

Onpedensimsb JJIMHY BOJIHBI CBETAIIO
pe3ynbTaTaM HaOJIOACHHS
UHTEPPEPEHIIMOHHON KapTHHBI

¢ nomoulbto cxemsl FOHra, orieHnBaTh
a0COJIIOTHYIO U OTHOCUTEIIFHYIO MTOTPEUTHOCTD
U3MEPEHHOW (PU3NIECKONBEITNYHHBI.
Hcnonv306ams na3zepHyO yKasKy,
PYJETKY, a Takke QoIbry, OyiaBKu

¥ HUTKY JJIs peann3anuu cxemsl FOnra.
Pewams 3a7aum Ha IBYXBOJIHOBYIO
UHTEPPEPEHITHIO

Onepupoeamv nOHAMUAMU:

mudpakus, TudpakmoOHHAas pelieTKa,
(OTOH, YPOBEHb PHEPTUU aTOMA, U3ITYUECHUE
U norjiouieHre GpoToHa, CIEKTp U3TyueHus,
CIIEKTPOCKOIL.

Ymems 3anuceIBaTh ycinoBus
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W3ny4yeHue u norjiolieHue
(hOTOHOB IpH MEPEXoie aTOMAaC
OJTHOT'O YPOBHS SHEPIUU

Ha Ipyrou. Buasl criekTpos.
Cnektpockon

HaAOJI0/IEHUS T1aBHBIX AU(PPAKIIMOHHBIX
MaKCHMYMOB IIpH NaJleHUU
MOHOXpPOMaTH4YECKOT0 CBETA

Ha AU(PPaKIIMOHHYIO PEIIETKY, YCIOBHS
U3ITy4EHUS U MOTJIomeHus: GOTOHOB MpHU
IIEPEX0/Ie aTOMA C OJHOI'0 YPOBHS SHEPIUM Ha
Ipyroi, coouparb
9KCIIEPUMEHTAIIBHYIO YCTAaHOBKY.
Tlpusooumov npumepsvl TMHEHYATHIX,
M0JIOCATBIX U CIUIOIIHBIX CIIEKTPOB
U3JIy4EHHS], TEXHUYECKUX YCTPOHCTB,B
KOTOPBIX IPUMEHSIOTCS U3JIy4EHUsIC
pa3IMYHBIMU BUAAMU CIIEKTPOB.
Ipumenamo ycnoBusi HAOIIOAECHUS
TJIaBHBIX JUGPAKITMTOHHBIX
MaKCHMYMOB IIpH MaJleHuU
MOHOXPOMaTHYECKOI'0 CBETA HA
TU(HPAKIIMOHHYIO PEIIETKY.

Cmpoumsb X011 «1yden»

IIPU UX HOPMaJIbHOM NaJICHUKHA
TU(PPaKIUOHHYIO PELIETKY

Y IIOKa3bIBATh HA HEW Pa3HOCTh XO/a.
Dopmynuposams TUIIOTE3Y O BUIE
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CIEKTPOB U3TYYCHUSI HICTOUHHUKOB CBETA
Ppa3HOU NPUPOJBI.

Hccneoosams onTHYeCKUE CIIEKTPBI
U3JTy4EHUs] HICTOYHHUKOB CBETA Pa3HOU
IPUPOJIBI U UHMEPRPEMUPO8ANb
IIOJIyYEHHBIE PE3YJIbTATHI.
Onpedenamob ATVHBI BOJH U3Ty4EHUS
Pa3IMYHbIX UCTOYHUKOB

0 pe3y/bTaTaM HaOII0CHUS
TU(PPaKINOHHOW KaPTHHBI,

JTaBaeMor TUPPAKIIMOHHON PEIICTKOM,
OLICHUBATh a0COJIIOTHYIO

¥ OTHOCHUTEJBHYIO MOTPEUTHOCTh
M3MEPEHHOU (PU3NYECKON BETUUMHBI.
Hcnonvzoeams nudpakimOHHYIO
pemeTky, GoHaphb ¢ JaMION
HaKaJIMBaHUs, CBETOAUOIHBIN (OHApB,
ra3zopaspsaHyo jJamiy, iuadparmy,
MEPHYIO JICHTY.

Pewams 3anaun o naieHUH cBeTa
Pa3IMYHOTO CIEKTPAIILHOTO COCTaBaHa
TU(GPaKIUOHHYIO PELIETKY
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3.2.

Hccnenosanue
3aBHCHMOCTH
MHTEHCHUBHOCTH CBEUECHHS
CBETOAMO/Ia OT CHJIBI
MIPOTEKAIOIIerouyepes Hero
TOKa

(mpakTUKyM)

CBeTono/1, THTCHCUBHOCTh
n3IydeHusi, GOTOH, SIEKTPOH.

Onepuposams nouamusamu: CBETOIUOJ, P-N-
nepexoa,  AJEKTPOH,  AbIpKa,  (OTOH,
MHTEHCUBHOCTH M3JTy4EHHUSI.

Ymems 00BACHATH B yIIPOIIIEHHOM BUJIE
NPUHINI JEHCTBHSI CBETOANOA, COOUPATH
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooumsv npumepsvi IPUMEHEHHS
CBETOAMO/IOB B OBITY U B TEXHUKE.
Dopmynuposams THIIOTE3Y O XapaKTepe
3aBHCUMOCTH HMHTEHCHUBHOCTH M3ITyYCHUS
CBETOJMOMA OT CHJIBI IPOTEKAOLIETO Yepe3
HETO TOKa.

Hccnedosams 3aBUCUMOCT UHTEHCUBHOCTH
U3JTY9EHUS CBETOIUOJA0T CHIIBI
IPOTEKAOILETr0 Yepe3 Hero ToKa u
unmepnpemupo8ams NOITyICHHbIE
pe3yibTaThI.

Cmpoumuw rpadvK 3aBUCHMOCTH
MHTEHCUBHOCTH U3TY4YEHHUS CBETOJUOIA0T
CHUTBI IPOTEKAFOIIETO Yepe3 Hero

TOKa (C yueToM aOCOIOTHBIX
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3.3.

Habmonenue
N30MPaTENLHOCTH
BHYTPEHHETO
¢doroaddexra k amuHe
BOJIHBI CBETAa

(mpakTUKyM)

CBeToano, MHTEHCUBHOCTD
U3Iy4YeHus, POTOH, DIEKTPOH.
DHeprus U UMNyibC GoToHA.
®orodddekT. 3aKoHbI
dhotodrddekra. YpaBHeHHE
OiHTeitHa 118 GoTorddexTa.
«Kpacnas rpanuna» gorosddexra

HOTPEIIHOCTEN U3MEPSIeMbIX

(U3UUECKUX BETHUUH).

Ipumensimo IpaBuUiIa MOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYMH JPYT OT JIpyTa.

Onpedensamob XapakTep 3aBUCUMOCTU
WHTCHCUBHOCTH U3JTY4YCHHUS CBETOIUOIA0T
CHJIBI TTPOTEKAIOIIETO Yepe3 Hero TOKa.
Hcnonv306ams cBeTOINO, THOKCMETP(HITH
cMapTOH C TaTYINKOM OCBEIICHHOCTH),
1a00paTOPHBIN OJIOKIUTAHUS (UITH
UCTOYHUK TIOCTOSTHHOTO

HAIpPSHKCHUS, PEOCTAT U MYJIbTUMET)

Onepuposams nousmusAmu: CBETOIUOM, P-N-
Mepexo]l,  JJNEeKTPOH,  JbIpka,  (OTOH,
WHTEHCUBHOCTD U3ITydeHUS,

dorord ekt (BHEMIHUN 1 BHYTPEHHUH),
boTOTOK, «KpacHas rpanuiay Gororddexra.
Ymemv 0OBSCHATD B YIIPOILIEHHOM BU/IE
MPUHITUI ICHCTBUS CBETOAMO/A,

98



dbopmyupoBaTh 3aK0HBI PoTOdDPeKTa,
3alUChIBaTh ypaBHEHUE DUHIITEHHA IS
dotorpdekra u hopmyny

JUIsL «KpacHO# rpaHuibn Gpotodddexra,

coOupaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY.

IIpusooums npumepsi NPUMEHEHUS
CBETOMOJIOB B OBITY U B TEXHUKE.
Ipumensamo 3akonbI poTodrddexTa,
ypaBHEHHE DUHIITEWHA

st potodddexra, hopmyiry

JUTSL «KpacHOM TpaHuiibh» hoTodddekTa.
Dopmynuposams TUTIOTE3Y 00
YCIIOBHSX BO3HUKHOBEHUS

BHyTpeHHeTo poTodddekra

IpU NAJICHUH HA CBETOMO/ CBETOBBIXBOJIH
pa3HOU JUTUHBI.

Hccneoosams sBneHre BOSHUKHOBEHUS
($oTOTOKA B OCBEIIAEMOM CBETOJIHO/IE,
U3y4YUB 3aBUCUMOCTb CHJIBI (DOTOTOKA

B OCBEIIIAEMOM CBETOJINO/IC

OT HAIPSDKEHUS Ha IPYrOM CBETOAMOE,
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BBITNOJIHSIONIEM POJIb HCTOYHUKA CBETaU
uHmMepnpemuposamy 1OITy4CHHbIE
pe3yNbTaThI.

Onpedensimsb yca0BUE BOZHUKHOBEHUS
¢doTOoTOKA B OCBEIIAEMOM CBETO/INO/IE (TOK
BO3HHMKAET TOJIBKO MPU OCBEIICHUHETO
CBETOJIMOJIOM C JYTMHON BOJIHBI, MEHBIIICH UITN
PaBHOM JJIMHE BOJIHBI,

Ha KOTOPYIO pACCUUTaH OCBEIIaeMbIi
CBETOAMO).

Hcnonvszoeams CBETOINOIBI Pa3HBIX
LIBETOB (KpacHbIE, 3€JIEHbIE U CUHUE),
71a00paTOPHBIN OJIOK MUTAHMUS,
MYJIBTUMETP.

Pewamw 3anaun Ha porodpdext

Wroro no pazneny 5
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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