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MNOACHUTEJBHASA 3AIINCKA

Hacrosimas pabouast mporpaMma Kypca BHEYPOUHOH NeAaTeIbHOCTH «OCHOBBI
(bU3MYECKOro PKCIEPUMEHTay (Jlajiee — mporpamMma) pa3padoTaHa B COOTBETCTBUH C
TpeOboBaHUsIMU  (DellepalbHOrO0 TOCYIapCTBEHHOIO 00pa30BaTEbHOTO CTaHAapTa
cpennero obmiero oopazoBanust (manee — @I'OC COO) [1, 2] u HampaBieHa Ha
Oopranu3anuio oOyueHus B (PU3UKO-MaTEMaTHUECKOM Mpo(duie B COOTBETCTBUU C
TpeOoBaHUAMU (enepanbHO  00pa30BaTEeNbHON MporpaMmbl CpEeIHEro OOLIETOo
obpazoBanus (POII COO) [3].

Peanuzanus mporpaMmMbl MOXKET COIEMCTBOBATH JOCTHKEHUIO 00YUYaIOIIUMUCS
IJIaHUpyeMbIX  pe3ysbTaToB  ocBoeHua DOII COO, pa3BUTHIO JIMYHOCTH
oOyyaromuxcsi, (HOPMUPOBAHUIO U YAOBJIETBOPEHUIO HUX COLUAIBHO 3HAYUMBIX
MHTEPECOB U NOTPEOHOCTEH, camopeanu3aluu OOY4YarOIIMXCS Yepe3 ydacTue BO
BHEYPOUHOU nesTenbHOCTH. OJHOM M3 BO3MOXKHBIX (DOPM peaau3aiuy MporpamMMbl
SBISETCS KpyXoK. [Iporpamma MOXET pealn30BBIBAThCS 00pa3oBaTEIbHON
OpraHu3alueil CcamMoOCTOSATETHbHO JMOO Ha OCHOBE B3aUMOACHCTBUS C JPYTUMH
OpraHu3alUsIMH, OCYIIECTBISIIONIMMHU 00pa30BaTEIbHYIO ACSITEIBHOCTb.

[Iporpamma Kypca BHEYpOYHOU JesATeIbHOCTH «OCHOBBI (DU3HUUECKOTO
DKCIEPUMEHTA» MpeAHa3HaueHa s peanm3anuu B 10—11 kiaccax n HampaBiieHa Ha
JIOCTHKEHHE COOTBETCTBYIOIINX PE3YyIbTaTOB, CPOPMYIUPOBAHHBIX B (enepabHOM
paboueit mporpamMme 1Mo yueOHomy npeameTy «DPuznkay (yriayOJeHHbIN YPOBEHB).

[Tpu uzydyenun Hpu3uku Ha YrIyOJICHHOM YPOBHE peain3aIiusi STUX PUHITUIIOB
0a3upyeTcsi Ha WCIOJB30BAHUM CAMOCTOSTEIHHOTO YYEHHUYECKOTO JKCIepHUMEHTa,
BKJIFOYAIOIIETO, B TOM 4HCIEe, paboThl (QU3NYEecKOoro mpakThkyma. lIpu 3TomM mox
paboTaMu TIpaKTUKyMa TIOHUMAETCS CaMOCTOSITEIbHOE MCCIEeIOBaHUEe, KOTOpPOE
MPOBOJUTCS TO PYKOBOACTBY CBEPHYTOro, OOOOIIEHHOTO BHaa 03 MOIIaroBOn
WHCTPYKIIMU. B pesynbTare obecrnieunBaeTcsl OBIaJACHUE O0YJAOIIUMUCA YMEHHUSIMU
IIPOBOJIUTH TPSIMbIE U KOCBEHHBIC M3MEPEHUS, UCCIICIOBATh B3aMMHBIC 3aBUCUMOCTH
IBYX (DU3UYECKUX BEIIMYMH M OCYIIECTBISATH MOCTAHOBKY ONBITOB IO IMPOBEPKE
NpeJIOKEHHBIX TUIIOTE3. Bce 3TO0 crmocoOCTBYET MJOCTHXKEHUIO OJHON U3 OCHOBHBIX
neneil u3yyeHus (U3MKA Ha YPOBHE CpPEAHEro OO0IIero oOpa3oBaHUs — OBJIAJACHHUIO
OOyYaIOIIMMHUCS METOJJaMU  CaMOCTOSITEIBHOTO IJIAHUPOBAHUS U TPOBENICHUSA
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¢u3nyecKux  HKCHEPUMEHTOB, AaHaIM3a W  UHTEpHIpeTanuu  MHPOpMaIuH,
OIIpE/IENICHUS TOCTOBEPHOCTHU MOJyYEHHOT'O pe3yJbTara.

AKTyaJIbHOCTh peanu3alii JaHHOM MHpOorpamMMbl ONpPEAENseTCs TEM, 4TO €€
OCBOGHHUE MO3BOJISIET OOYYAIOIIUMCSl Ha MPAKTUKE O3HAKOMHUTBHCS C PAa3TMYHBIMU
(buU3MYECKUMHU SBICHUSIMHU, IKCIEPUMEHTATBHO H3YYUTHh pa3ludHble (u3nueckue
3aKOHOMEPHOCTH, YIJIyOUTb CBOM TEOPETHUECKHUE 3HAHUS, Pa3BUTh HMEIOIIMECA U
npUOOpPECTH HOBBIE MPAKTUYECKWE YMEHHUS U HABBIKM B 00JACTH IJIAHHUPOBAHMUS,
MOJATOTOBKH, IPOBE/ICHUS, aHAJIN3a U UHTEPIPETALNHA (PUINIECKOTO FIKCIIEPUMEHTA.

[Iporpamma nmaer oOydaromIMMCS BO3MOXHOCTh MPUOOPECTH MPAKTHYECKUI
OIIBIT pabOTHI ¢ Ja0OPaTOPHBIM 000PYAOBaHUEM, OBJIAJIETh KOHKPETHBIMU IIPUEMaMHU
UCCIIEIOBATENbCKOM  JIEATEIbHOCTH HAYMHAIOUIETO  (PU3MKa-3KCIIEPUMEHTATOPA,
c(OpMHPOBATh HaBBIKK OLIEHKHU MOTPEIIHOCTEN PE3YJIbTATOB U3MEPEHUS (PU3HMUECKUX
BenuuuH. Peanusamuss mnporpaMmbl CO34aeT YCHOBUS i1 (OPMUPOBAHHUS Y
00yJaroluxcss HECTAaHAAPTHOIO KPEAaTUBHOTO MBIIIJICHUS, CONEUCTBYET Pa3BUTHUIO
UHAMBUIYAIBHOCTH  CYKIEHUH,  (DOpMHpOBaHHIO  KyJbTyphl  OOOCHOBaHMS
COOCTBEHHOI'O MHEHHMSI U CBOOO/IbI €r0 BHIPAKEHHS.

[Iporpamma MoxkeT ObITh BOCTpeOOBaHa OOYyYArOUIUMUCS, KOTOPBIE HMEIOT
UHTEpEC M MOTUBALMIO K YINIYOJEHHOMY HW3YYEHHI0 (U3UKH M MaTEeMaTHKH,
TOTOBSITCSL K YYacTHIO B OJIMMIIMAJaX IIKOJbHUKOB MO (pU3MKE, B paMKaxX KOTOPBIX
MPETYCMOTPEH MPAKTUUECKUH TYP.

ITporpaMMa mnpeciieyeT He TOJIBKO 00pa30BaTEIbHBIE, HO U BOCIMTATEIbHBIE
LEIN, IIOCKOJIBKY COOTBETCTBYET WJEE OSKOJOTH3aUUMUM M UACE IPUKIATHOU
HaIIpaBJIEHHOCTH, KOTOpBIE, B YHUCJIE APYIMX HJICH, IMOJIOXKEHBI B OCHOBY Kypca

¢busuku, nzydaemoro Ha crynenu COOQO.

BapuanTsl peanu3anuu nporpaMmmsl U (pOpPMbI NIPOBEICHUA 3AHATHH

Peanuzauuss mporpaMmbl  OpeNIosiaraeT CoYeTaHWe pPa3iIudHbIX  (opm
rpynnoBoil paboThl (CIylIaHWE JEKIMM, TUCKYCCHSl, MOHTaX SKCHEPUMEHTAIbHBIX
YCTaHOBOK,  MpOBENECHHWE  (PU3MYECKUX  HM3MEPEHH  TOJ  PYKOBOJCTBOM
IpenoAaBaTess) U MHAUBUYaTbHON paOOTHI (BBHIOJHEHNE CAMOCTOATEIbHBIX PaboT
u paboT mpakTUKyma, 0O0pabOTKa W HWHTEpHpeTalus pe3yJabTaToB (HU3NUECKUX
u3Mmepenuit). Vcnonp3oBanue Takux ¢GopM padOThl TMOMOTaeT pa3BUBATH Yy
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OoOy4YaronmMxcs, ¢ OAHOW CTOPOHBI, HABBIKM BOCHPHUATHS HOBOM HMH(OpManuu mnpu
paznuyHbIX  dopmax ee TMmojayd, a C JPYrod CTOPOHBI — AaKTUBHOCTD,
CaMOCTOATENILHOCTh M TBOPYECKOE Hayano. B memoM peanmuzanust JaHHOM
MpOrpaMMbl JIOJDKHA TOJOKHUTEIBHO CKa3bIBAThCS KAK HAa aKTyaldu3alluy 3HAHUU,
YyMEHUH U HaBBIKOB OOy4YalONIMXCS B paMKax HUX MOpeanpodecCuoHaTbHON
TEXHOJIOTUYECKON (MHKEHEPHOW) MOATOTOBKH, TaK U HAa COIMATBLHOM (POPMUPOBAHUU
JUIHOCTH 00YJarOITHXCS.

[IporpaMmma Kypca paccuntaHa Ha 68 4YacoB, B pamMKax KOTOPBIX
PEIyCMOTPEHbI Takue (PopMbl pabOT, Kak JEKIHMHU, CAMOCTOSTENIbHBIE PabOThI U
paboThl TpakTUKyMa. B xome caMoCTOSTENbHBIX pPabOT oOydaroliuecs IMoj
KOHTpPOJIEM  TpenojaBarelii  3aKpeIUIIIOT  HOBbIE  3HAHUS, OTpadaTHIBAIOT
OMpENICJICHHbIE YMEHHUSI M HaBblkh. PaboOThl mpakTUKymMa MOApPa3yMEBAIOT
CaMOCTOATENILHOE pelIeHuE OOYYAIOMIMMUCS JKCIEPUMEHTANIBHBIX (U3HUECKUX
3amay. TemMartnka pabOT MpaKTHKymMa U TOPSAJOK WX CJIEIOBAHMS COOTBETCTBYIOT
CTPYKTYp€ TEMaTH4YeCKOro IIaHupoBaHus ¢enepaibHON paboueld mporpamMmsbl IO
yueOHOMYy npeamMety «DPusnkay (yriayOJieHHbI YPOBEHb).

[Iporpamma paccunTaHa Ha peaqu3alyio B TeUEHUE ABYX JieT 00yueHust B 10—
11 kmaccax mpu MpOBEJEHUU 3aHATHI OJIMH pa3 B Helento o0beMoM | dac kaxioe.
[To ycMOTpeHUI0 y4yuTens MOPSI0K CIETOBAHUS 3aHITUH MOXKET OBbITh U3MEHEH, a
HEKOTOPBIE MOTYT OBITh UCKJIFOUECHBI.

JlonyckaeTrcst peayin3alysi 4aCTH IPOrpaMMbl B TEUEHHUE OJTHOTO Y4eOHOIo roja
— it o0ydaromuxcs Toiabko 10-ro mwim Tonbko 11-ro kimacca. OHAaKO B 3TOM ciiydae
npu pabore ¢ oOyuaromumucs 11-ro kiracca peKOMEHAYETCs HAYMHATh U3JI0OKEHUE
y4eOHOro Matepuajia C TPOBEJCHUS 3aHITUH, HAMpPaBJICHHBIX Ha OCBOCHHUE
OOyYalOIIMMHUCS OCHOBHBIX TNPHUEMOB M METOAOB OOpabOTKM pE3yNbTaTOB
bU3MYeCKUX M3MEPEHUN U OIEeHKH TorpemHocten. [[ns atoro pekomenmyercs: 1)
npoBect B kjacce 3aHATUst Ne 1, Ne 3 u Ne 5 u3 mporpammsl 10-ro knacca; 2) 3a1ath
Ha JIoM BheInojiHeHue 3aganuii Ne 2, Ne 4 u Ne 6 u3 nporpammel 10-ro kinacca; 3) B
nanbHeieM cienoBath mporpamMme 11-ro kimacca, HCKIIOYMB M3 Hee, 110

YCMOTPEHHIO YUHUTENS, Kakue-1100 Tpu 3aHsATus (Harmpumep, Ne 16, No 17, No 18).



Bo3moxHO Takxke ocBoeHue oOydaromumucs 11-ro  kimacca noJHOM
IpOrpaMMBbl IIPU YCJIOBUM IPOBEACHMSI 3aHATUHN J1Ba pa3a B HEJEN0 00beMoM 2 yaca
KaXKI0€.

Psan paGor mnpakThkymMa (Ha YCMOTpPEHHE YUYUTENs) MOXKET OBITh 3a/aH
o0yJaromuMcsi Ha JO0M JUIsl CaMOCTOSITEIbHOIO BBINOJHEHUS C IOCIEAYIOIINM

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

B3aumocsassb ¢ gegepajbHO padoyeil MPOrpaMMoi BOCIIUTAHUS

[Iporpamma pa3zpaboTaHa ¢ ydeToM peKoMeHaanuil denepaibHON padoueit
IIpOrpamMMbl BOCIIUTaHUA. B 4aCTHOCTH, OHA yUHMTBIBAET MICUXOJIOTO-IIEAArOTMYECKUE
O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KATErOPUH O0YUYaIOIIUXCS.

[Iporpamma COOTBETCTBYET TaKUM LIE€JIIM BOCIHUTAaHUS OOYYalOIMXCS, Kak
pa3BUTHE JIMYHOCTH, CO3[JaHUE YCIOBUHI AJI1 CAaMOONPEIETIECHUS U COLIMAIA3AIUH.

[Iporpamma  COAECHCTBYET PELICHHIO CIEAYIOIIUX 337a4  BOCHUTAHUSA
oOyyaroluxcs: YCBOEGHHE 3HAHWM, HOPM, JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEM,
TpaJMILIMI, KOTOPBIE BRIPA0OTAIO POCCUICKOE 00IIECTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOLIEHMH K OTUM  HOpPMaM, LIEHHOCTSM; IpPUOOpETEeHne
COOTBETCTBYIOILIETO 3TUM HOpPMaM, LEHHOCTSM, TPAJAULHIM COLUOKYJIBTYPHOIO
ONbITa TIOBEJEHUS, OOIIEHUS, MEXKINYHOCTHBIX U COLHUAIbHBIX OTHOILUEHUH,
PUMEHEHUS MOTYYEHHBIX 3HAHUI; JOCTUKEHUE TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS
o0111e00pa3oBatesibHOM nMporpammel o gusunke B coorBeTcTBUn ¢ ®I'OC COO.

[IporpaMma  COOTBETCTBYET  CJIEAYIOIIMM  OCHOBHBIM  HAIpaBIICHUSIM
BOCIIUTAHMUS.

1)  TpynoBoe BOCIIUTaHUE — BOCITUTAHUE YBAXKCHUS K TPYIY, TPYISIIUMCS,
pesynbTaTam Tpyaa (CBOEro MW Jpyrux JoJed), OpHUEHTalUsi Ha TPYIOBYIO
NeATEIbHOCTb,  MOJy4YeHue  npodeccuu, JTUYHOCTHOE  CaMOBBIPAKEHHE B
OPOAYKTUBHOM, HPAaBCTBEHHO JOCTOMHOM TpyA€ B POCCHIICKOM OOIIECTBe,
JOCTHKEHHE BBINAIOIIUXCS PE3YJIbTATOB B MPOPECCHOHANIBHON JESTEIbHOCTH.
[leneBbIMU OpUEHTHpAMU SIBIAIOTCS: (HOPMUPOBAHME OCO3HAHHOW TOTOBHOCTH K
MOJIYYEHHUIO0 NMPOPECCHOHAIBHOIO 00pa30oBaHuUs, HENPEPHIBHOMY OOpa30BaHUIO B
TEUCHHE XHU3HU KaK YCIOBUIO YCIEIIHOW Mpo(ecCHOHANbHON M OO0IIEeCTBEHHOM

NESITENIbHOCTH; TMOHUMaHUe crnenuukun camooOpa3zoBaHus U MPodecCHOHATBLHON
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CaMOMOJTOTOBKM B  MH(OPMAIMOHHOM  BBICOKOTEXHOJIOTMUYECKOM  OOIIECTBE,
TOTOBHOCTH YYHUTBCS U TPYIAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTHUPOBAHHOCTH
Ha OCO3HAHHBIA BHIOOP cdepbl MPoPecCHOHATBPHONW TPYAOBOW NEATEILHOCTH B
POCCHUICKOM OOIIECTBE C YU€TOM JIMYHBIX KU3HEHHBIX IUIAHOB, MOTPEOHOCTEH CBOEH
ceMbH, 00IIeCTBa.

2)  DKOJOrMYecKoe BOCIUTaHMEC — (OpPMHUPOBAHUE  IKOJIOTUYCCKON
KYJIbTYpPbI, OTBETCTBEHHOTO, OEPEKHOTO OTHOLICHHS K IPUPO/JIE, OKPYKAIOIIEH cpe/ie
Ha OCHOBE POCCHUUCKHMX TPAJAMIIMOHHBIX TyXOBHBIX IIEHHOCTEH, HABBIKOB OXpPaHBHI,
3aIllMThI, BOCCTAHOBJICHUS TPUPOJIbI, OKpYXKaroiiei cpennl. LleneBbiM opueHTHpPOM
SBJIIETCS OCO3HAHHWE HEOOXOJUMOCTH MPUMEHEHMsI 3HAHUS ECTECTBEHHBIX U
COLIMAJIBHBIX HAyK /I pa3yMHOTro, OEpeXJIMBOTO MPHUPOJONOIB30BaHUS B OBITY,
OOIIECTBEHHOM MTPOCTPAHCTBE.

3)  lleHHOCTH HAay4YHOTO IMO3HAHHS — BOCIMTAHUE CTPEMJICHUS K TIO3HAHUIO
ce0s U IpYrux JitoJIed, IpUpoJIbl U OOIIECTBA, K OJYyYEHUIO 3HAHUM, KaU€CTBEHHOTO
o0pa30BaHUs C Y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMH OpUEHTHpPAMU SIBISIFOTCS: (OPMHUpPOBAHUE [EATEIHHO BBIPAKEHHOTO
MO3HABATEIILHOTO HHTEpeca B 00MacTH (U3MKKM C YYETOM CBOMX HHTEPECOB,
CIIOCOOHOCTEM, JOCTHXKEHUM; TOJIyYeHHE MPEACTaBICHUI O COBPEMEHHOW Hay4dyHOU
KapTUHE MHUpa, O JOCTIKCHUAX HAYKH W TEXHHWKH, O 3HAYCHUU HAyKU B KU3HU
poccHiiCKOTO OOLIeCTBa, 00ECIEYEHNH €ro 0e30MacHOCTH; NMPUOOpPETEHNE HABBIKOB
KPUTHUYECKOTO MBIIIJICHUS, OMPECICHHs JIOCTOBEPHOW HAydyHOW HHGOpMAIMH U
KPUTUKH aHTUHAYYHBIX TPEACTABICHUHN; pa3BUTUE H TPUMEHEHHWE HaBBIKOB
HAOMIO/ICHUS, HAKOTUICHUSI W CHUCTEeMaTu3aluu (DaKTOB, OCMBICICHHS OMbBITAa B

CCTeCTBeHHO-HaquOﬁ 001acTn ITIO3HaHU:A, HUCCIEeO0BATEILCKOM JICSITCIbHOCTH.

Oco0eHHoOCTH Pa0OTHI YYUTEJIA IO POrPpaMme

[Tpu peanuzanuu JaHHOW MPOrpaMMBbI 33/1a4a YYUTENsE COCTOUT B TOM, YTOOBI
CO3/1aTh YCJIOBHUS JIJIsl YCBOCHUS O0YUYaIOUTUMUCS HOBBIX 3HAHHIA, MPUOOPETCHUS UMH
HOBBIX YMEHMHA M 3aKpEIUICHHs HaBBIKOB, HEOOXOAMMBIX Ui TPOBEACHUS
(bu3MYECKUX SKCTIEPUMEHTOB U aHAJIM3a MTOJIYYEHHBIX PE3yIbTaTOB.

Jlnsg pemienuss 3ToiM 3afaud HEOOXOIUMO Haluyhe B KaOMHeTe (QHU3UKU

000pyZOBaHUs, KOMIUICKTYIOIIMX W PACXOJHBIX MaTepUajioB, TPEOYIOMIMXCSA IS
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MPOBEJICHUSI  CaMOCTOSATEIBHBIX padoT ®  paboT mpakTuKyma. IlepedeHb
npeaiaracMeix  paboT chOpMHpPOBAH TaKMM O0pa3oM, YTO TIOJATOTOBKAa K HX
MPOBENCHUIO HE JIOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPyIHCHUA — BCC
HEOOXOMMOe ISl peaju3aldyd MporpamMMbl, Kak MpaBuio, JHOO HAXOAUTCS B
KabuHeTe (HU3UKH, TUOO0 JOCTYITHO B IOBCETHEBHOM OBITOBOM OOMXO/IE.

[lepen HavagoM 3aHATHH YYHTEII0 PEKOMEHIYETCS CaMOCTOSTEIBHO
BEITIOJIHUTh BCE TEOPETUUYECKUE 3aJIaHUs, CAMOCTOATEIbHBIE PabdOTHl W PabOTHI
MPaKTUKYMa, KOTOPBIE JOHKHBI OyIyT BHITIOIHATH 00yJaronuecs. ITO AaCT YIUTEIIO
BO3MOXXHOCTh HE TOJBKO BBISIBHUTH BO3MOJKHBIE TEXHHYECKHE IPOOJIEMBI, HO U
MOJIYYUTh KOHTPOJBHBIE PpE3yJbTaThl H3MEPEHUH H HX 0O0pabOTKH, KOTOpHIC
MOHAMOO0ATCA I JaJbHEUIIEH TPOBEPKA TPABMIHBHOCTA BBITIONHEHUS pPabOT
00y4aromMMHCH.

[TockonmbKy OJHMM W3 TJIABHBIX PE3YNbTaTOB pPAOOTBI YUYUTENS B pPaMKax
BHEYPOYHOM JICSITEIILHOCTH SIBJISICTCS JMYHOCTHOE PAa3BUTHE OOYJAIOITUXCS, YAUTEIIO
PEKOMEHAYETCS MPU MPOBEJACHUU 3aHATHUH IO MPOrpaMMe aKTHUBHO y4acTBOBAaTh B
NEATCTLHOCTH  OOYYaloluXCsl,  KOHTPOJHMPOBATH  XOJ  BBIMOJHEHUS  WMH
OKCIIEPUMEHTAILHON pabOThl, HAIMpPaBIATh M KOPPEKTUPOBATh WX JCUCTBHS,
CBOECBPEMEHHO yKa3blBaTh Ha OMMMOKKM W  HEJOYEThl, IIOACKa3bIBaTh |
JTEMOHCTPUPOBATh TPABUIBHBIC CIOCOOBI BBITIOJHEHUS MPAKTHYECKOW paboTHI,
00CyX1aTh IPUYMHBI ¥ BO3MOXKHBIC TIOCIIEJCTBHUS JOMMYCKaeMbIX OMMOOK. Bo BpeMs
3aHATHI HEO00XO0IUMO MOJJICPKMUBATh T00pOXKeTaATEITHLHYIO atMocdepy
COTPYIHUYECTBA.

Yuutenio craegyer y4uThIBaTh, 4YTO JIOTMKA OCBOEHHUS  MPOTPAMMBI
IpearojaraeT IMocjieI0BaTebHOC M3YUYCHHE MaTepualla — CHavajia oO0ydJarouruecs
JOJDKHBI OCBOUTH 0a30BbIC MPUEMBI U METOJIBI MIPOBECHUS (DU3UICCKUX M3MEPEHUI
1 00pabOTKM MOJTy4aeMbIX pPe3yIbTaTOB, a YKE 3aTeM NMPUMEHATh UX Ha TPAKTUKE TI0
CXEME «OT MPOCTOTO K CIOKHOMY». [loToMy puMepHasi cxema MPOBEICHUSI 3aHSITHIA
0 MPOTPaMMe MOXKET OBITh CJICTYIOIICH:

1) 00BSICHEHHE TEOPETUYECKOT0 MaTeprasa mo TeMe;

2)  TOATOTOBKAa K BBIMOJHEHHIO CAMOCTOSITENBHON pabOThl WM PaOOTHI
MPaKTUKyMa — OOCYXXJIEHUE 3aJlaHus, YCTPONCTBA IKCIIEPUMEHTATHLHOW YCTAaHOBKH,
HEOOXOJMMOr0 TEOPETHYECKOr0 Marepuaia, TPHEMOB H METOJOB IPSIMBIX
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HKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CITIOCOO0B UX 00pabOTKHU M OLEHKH MOTPEIIHOCTEN
W3MEPEHNM;

3)  TOpoBeIEHUE CAMOCTOSATEIBHOW pabOThl WM pabOThl IMPAKTHKyMa,
KOHTPOJIb TPaBUIBHOCTH MPOBEACHUS U3MEPEHUI;

4)  o0paboTKa TIONYYCHHBIX OKCIHEPUMEHTAIBHBIX JIAHHBIX, OIICHKA
MOTPEIIHOCTEM;

5) o0OcyxeHne pe3yJbTaToOB 00paboTKH MOJTYYEHHBIX
AKCTIIEPUMEHTANIbHBIX JTAHHBIX U MPOBEPKA UX MPABUILHOCTH.

B cnaydae HeXBaTKM BpEMEHM Ha peAM3alMI0 B Kilacce NMyHKTa 4 JaHHOU
CXEMbI PEKOMEHIYETCS MPENJIOKUTh 00YJaroIIMMCs BBIIOJIHUTh COOTBETCTBYIOIINE
JNEUCTBUS JIOMa, a MYHKT 5 pealii30BaTh B Haydalie CIEAYIOIIETO 3aHsATHs, JUOO
IPOBECTH  HEOOXOAMMBIE  OOCYXJEHHS C  OOy4YalolUMHCSI B  TOPAJKE

WHIUBUYAJIBHON paOOTHI.

COJEP)KAHUE KYPCA BHEYPOUYHOW JESATEJBLHOCTH «OCHOBBI
®U3NYECKOTO DKCIEPUMEHTA (®U3NKO-MATEMATHYECKUIA
MPO®UJIb)»

10 KVIACC

3ansaTue 1. [TorpemiHOCTH B IKCIIEPUMEHTE

Jexkyusa «llorpemHocTy mnpsMbBIX uU3MepeHui». OOcyxnaercs mnpupoaa
BO3HUKHOBEHUS MOTPEIIHOCTEN, METOIBI UX MUHUMU3ALMU U OLICHKH.

Jekuyua «IlorpentHOCTH KOCBEHHBIX H3MepeHuin». OOCYXIaloTcsi METOABl U
IPUEMBbl  OLUEHKM TMOTPEIIHOCTEM KOCBEHHBIX H3MEpeHUuu. Hcnoavzyemovle

mamepuanvl: [4], 4acTs 1.

3ansTue 2. OneHKa NOrpenHocTeld NMPSIMbIX H KOCBEHHBIX H3MePeHH
Camocmoamenvnan paboma «OUEHKA MOTPENIHOCTEN KOCBEHHBIX WU3MEPEHUN

II0 pe3yJIbTaTaM MPSMBIX U3MEPEHUIN.



3ansaTue 3. Ycpennenne U3MepeHu. Cayuaiinas
norpemHocTh. KuHeMaTnueckmne n3mepeHus

Jekyun «CnyyaiiHble NOTPEMIHOCTU». B COOTBETCTBUM € ypOBHEM HOATOTOBKU
00y4aromxcs 1 AOCTYITHBIM 000pyI0BAaHUEM MOKET OBITh MPOBEJCHA OJJHA U3 JIBYX
paboT MpakTUKyMa.

Ilpakmuxym Ne 1

3adanue. Ornpenenure ¢ MaKCUMaJIbHOH TOYHOCTBIO CPEIHIOI0 CKOPOCTb
JIBUKEHMSI 3EPHBIILIKA MIIEHAa B OyTHUIKE C BOJOM.

Obopyoosanue. IluieHo, HaMOJMHEHHAs BOJOW IUIACTUKOBas OyThUIKA C
OTPE3aHHBIM TOPJBIIIKOM, CEKYHIOMEp, TUHEINKA.

Kpamroe onucanue pewenus. IlpoBomutcs cepusi SKCHEPUMEHTOB IIO
WU3MEPEHHUIO C ITIOMOIIBIO CEKYHOMEPA BPEMEHU ITPOXO0KICHUS 3€PHBILIKOM IIIIIECHA B
TOJIIIE BOJBI HEKOTOPOro (PUKCUPOBAHHOTO PpACCTOSHUSA BJOJb BEPTUKAIIM.
Boluucnsiercss cpeaHee Bpemsi  JABWKEHMS 3epeH. PaccuuthiBaeTcs  cpemHsis
YCTaHOBUBLIASICSA CKOPOCTh 3TOTO ABMKEHUS. OIEHUBAETCS MOTPEUTHOCTD.

Onucanue cxodxceil pabomvl NPAKMUKYMA: BCEPOCCHMCKas OJIMMIIMAJA

IIKOJIbBHUKOB TI0 (pM3UKE, peruoHanbHbIi dtan 2023 1., 3amaya «[limeHo u BI3KOCTh»

[9, 10].
Ilpakmuxym Ne 2

3adanue. ColOepute YCTAaHOBKY JJIsl 3allyCKa IIapHKa B MOJET C HEKOTOPOH
BBICOTHI C (DUKCUPOBAHHOW TOPM3OHTAJIHLHOM HAYalbHOM CKOpOCThIO. Mccnemyiite
3aBUCUMOCTh BEPTHKAJIBHOM M TOPU30HTAIBHOM KOOPJAMHAT LIApUKa MpPH TOJIETE.
Onpenenure CKOPOCTh IIapUKa B HAYAJIE MOJIETA.

Obopyoosanue. CTallbHOW  IIAPUK, IYCKOBOE  YCTPOMCTBO  (OTPE30K
ATFOMUHUEBOTO MPOQIIIS, MATHUT HEOJIMMOBBIH, JIBa CTATbHBIX IIAPUKA), IITATUB C
Jankou u MyQToii, MaJsipHBIA CKOTY, pyJieTKa, KOMUpOBabHasA Oymara.

Kpamroe onucanue pewenus. OcyuiectBisieTcsi cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBonuTCcsa cepusi SKCHEPUMEHTOB IO 3aIlyCKy IIApHKa B IOJET U W3MEPEHHUIO
KOOpAMHAT MaJICHHs MapHKa OTHOCUTEIBHO TOUKH cOpoca. [1o monydeHHbIM TaHHBIM
pacCUMTHIBAETCS HaYalbHasA CKOPOCTH MOJIETA IAPUKA.

Onucanue cxooiceti pabomel NpaKmMuKyma: MEXKIyHApOJHAs OJIUMIIMANa IO
sKcriepuMeHTanbHou gusnke 2021 r., 3amaya «ITymka» [11].

10



3ansTue 4. [Ipocreiimme reoMeTpuYecKue M3MepeHUs!

Ipakmukym

3aoanue. Onpenenute ¢ MaKCUMAJIbHOW TOYHOCTBIO TOJIIMHY MPOBOJOKH U
BHCIITHUI THaMETP WTJIBI, TUIOMAAh HAPUCOBAHHOW Ha JMCTe OyMaru Gurypsl, 00beM
Opycka. O1eHUTe MOrpPeIIHOCTH.

Obopyoosanue. IlpoBonoka, uria OT wIpula (CO CTOYEHHBIM OCTPHEM),
n3o0paxeHue (GUrypsl cloxHOM (GopMmbl Ha pa3IMHOBAHHOW KBajparamu Oymare,
JIEPEBSIHHBIN OpYCOK, TMHEHKA, IIITAHT €HIIUPKYJIb.

Kpamroe onucanue pewenus. 1IpoBoasATCS M3MEPEHUs TOJIIUHBI MPOBOJIOKH
MeToaoM psanoB. [IpoBoauTCS M3MEpEeHUE TUaMeTpa UIJIbl METOJIOM MPOKATHIBAHUS.
[IpoBouTCS U3MEpEeHHEe TIOMAaU PUTYPbl METOJAOM IOJICUETA IUIONIAIU MO KIETKaM
CETKU W3BeCTHOTO miara. [IpoBonutcs usmepeHue radbapuToB OpycKa W BHIYMCIICHUE
ero oOwbeMa. OIleHUBAETCA TMOTPEIIHOCTh HU3MEPEHHBIX BeaW4uH. [IpoBoauTCs

IMPOBCPKA MMPaBUJIbHOCTH UBMCPCHUS JHaMETPa UI'JIbl C TIOMOIIBIO MITAHTCHIUPKYJIA.

3ansatue 5. I'padukm H3KcnepuMeHTAJIBHBLIX 3aBucumocreil. I'paduueckas
00padoTKa JaHHBIX
Jexkuyua «Odopmienne TpadUKOB HSKCIEPUMEHTAIBHBIX 3aBHUCHUMOCTEH.

['paduueckas oOpaboTKa TaHHBIXY.
OOcyXnaroTcs OCHOBHBIE TMpaBwia OGOpMIICHUS TpapUKOB 3aBUCUMOCTEM

(bU3nYeCKUX BEJIMYHH APYT OT JIpyra.
Camocmosamenvuaa paooma «lloctpoeHue rpa@uKoB B COOTBETCTBUH C
M3YYCHHBIMH MPABWJIAMH C UCTIOJIb30BAHUEM TOTOBBIX TAOJHI] C TAHHBIMI).
Hcnonvzyemvie mamepuanvi: METOOUYECKUE peKomeHpauuu lleHtpanbHOU
MPEIMETHO-METOIMYECKOM KOMHCCHH IO OIICHHBAHUIO OGOpMIICHUS TpapUKOB Ha

MPaKTUYECKUX Typax BCEPOCCUUCKON OMMMIIMNAAbI IIKOJIBHUKOB N0 Pu3uke [12].
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3ansaTue 6. O0padoTka HeJMHEHHBIX 3aBUCUMOCTEN: JIMHeapu3auus, MoAcYeT
IJIOIIAAM OJ IPaUKOM, MOCTPOCHUE KACATEJIbHBIX K rpauky

Jexkyua «JIuHeapu3auus HKCIEPUMEHTAIbHBIX 3aBUCUMOCTEH H JIPyTHE
rpaguvecKue CrocoObl 00pabOTKH JAaHHBIXY.

OOcyxxnaeTcss ~ METOA  3aMEHbl  MEPEMEHHbIX  NpU  JIMHEApU3ALUH
IKCIIEPUMEHTATIBLHBIX 3aBUCUMOCTEH. OOCyx)maeTcss (pU3WYECKUN CMBICT TUTOIIAIH

oA rpadukoM U yriioBoro koddgduiimeHTa kacaTeabHON K rpaduKy.

3ausatue 7. MH3MepeHme 3aBHCMMOCTH KOOPAMHATHI TPAaHHUBI 00J1aCTH
HAMOKaHUs OT BpeMeHU. JInHeapu3anusi 3aBUCUMOCTH

Ilpakmukym

3aoanue. BeipexbTe U3 OymaxHo# canderku geHTy JuHoi 30 cM U upuHON
2-3 cM. Onyctutre KoHell OyMaKHOM JIEHTHI B BOAY M BKJIIOYUTE CEKYHJIOMED.
N3yunte 3aBUCUMOCTh KOOPJAMHATHI TPaHUIIBI 00JIACTH, MPOMUTABIICHCS BOJOM, OT
BpPEMCHU.
Onpenenure XxapakTep dTOW 3aBUCUMOCTH.

Obopyoosanue. Cekynnomep, OyMakubie caadeTku, pyjeTka, yamka [lerpu.

Kpamroe onucanue pewenus. CTaBUTCS ONBIT 1O HU3YYCHUIO JIBHKCHUS
I'paHUIIBI HAMOKAaHMs OyMakHOH canderku. Mcnonp3yercs 3aMeHa MEPeMEHHBIX IS
JUHEapu3allid 3aBUCUMOCTH U TIOCTPOSHHUS JUHEHHOTO Tpaduka, KOTOPBIHA
BIIOCJICICTBHH MO3BOJIAET CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooicell pabomul npakmuxyma: [5], 3amaua Ne 32 «Hamokanue

TKaHN».

3ansTue 8. U3yuenne ynpyroro rucrepesuca

Ilpakmukym

3adanue. 3akpenuTe C MOMOIIBIO 3aXHMa JHUHEWKY Ha ctone. I[Ipogennre
TY’KKY 32KHMa B KOJBIO OAHKOBCKOW PE3WHKH. 3alleNUTe KPIOYKOM JMHAMOMETpa
KOJIBLIO PE3MHKU. M3MephTE 3aBUCUMOCTD JUIMHBI PE3UHKH OT PACTATUBAIOLIEH CUIIbI
npu Harpyske (pacTsbkeHuH) u pasrpyske. [Ipoeaure uzmepenus ¢ marom B 0,5 H,
P KKIOM u3MepeHun aenaiite 3aaepxky B 30 c. [Toctpoiite rpaduk namMepeHHOM

3aBUCUMOCTH, OIIMIIUTE €€ XapaKTEp. C,Z[GJI&I\/’ITG IMPCAIIOJIOKEHUSA O IPHUYMHAX
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HabmroaeMoii 3aBucuMocTu. Paccunraiite, B Kakux npenenax JexuT Koddduuuent
KECTKOCTH PE3MHOBOTO Koiiblia. VCHoib3ys MOJIy4YEeHHBIE JaHHBIC, paccuuTailTe,
KaKyI0 SHEPTHUIO MOTJIOTUIIA PE3UHKA 3a BpeMs IPOBEIACHUS U3MEPEHUH.

Obopyoosanue. JIluneiika, 3auUM, TUHAMOMETP C MpeaesoM usmepenuit 5 H,
PE3UHOBOE KOJIBIO (pe3uHKa JJisi 0aHKHOT), CEKYHJOMED.

Kpamxoe onucanue pewienus. BeIOTHIETCS OMBIT MO U3YYEHUIO 3aBUCUMOCTH
CHJIBI YTIPYTOCTH PE3UHOBOTO KOJIbIA OT €ro JJHHBI P MMOCTEIIEHHOM YBEIMYEHUH
U TIpU TIOCTENIEHHOM YMEHBIICHHH pacTsAruBaroiiei cuibl. HabGmiogaercst siBieHHe
yIOpyroro ructepe3uca. JIBe TOIydeHHBIE OSKCIEPUMEHTAIbHBIE 3aBHCHUMOCTH

HaHOCATCA Ha OAUH Fpa(l)I/IK HpOBOI[I/ITCH AHAJIN3 ITOJIYUYCHHBIX PC3YJIbTATOB.

3anaTue 9. HaxoxaeHue Maccbl JIMHEHKHM ¢ IIIPUOA ¢ [OMOIUbIO
YPABHOBELINBAHUSA pPblYara

Ilpakmukym

3aoanue. OnpenenuTe ¢ MaKCUMaJIbHOW TOYHOCTBIO MAacCy LIMpPHUIA U Maccy
JIMHENKHU.

Obopyoosanue. npuir o6beMoM 20 M1, TUHENKa, CTaKaH C BOJOM.

Kpamxoe onucanue pewenus. K KOHIy JTMHENKH, KOTOpas HUCIOJB3YETCA B
KauecTBE phluara, MOJBEIIMBAaETCs wWIpul. M3Mepsercsa 3aBUCHMMOCTh KOOPJMHATHI
TOYKM ONOpbl YpPAaBHOBEIIEHHOIO pbluara OT oObeMa Bonabl B mmpuue. I[lo
MOJIYYEHHBIM JJAHHBIM OIPEAEISAIOTCS Macca MINPULIA U Macca JIMHENUKH.

Onucanue cxooiceti pabomvl NpaKmMuKyma: PErHOHANBHBIN ATal OJUMIIHAIbI
uM. Jlx. K. MakcBemna no ¢usuke, 2014 r., 8 knacc, 3agaya «HenecTpyKTUBHBIM

aHaJInu3».

3ansaTue 10. U3mepenne kod(pPpuuueHTa IHePreTHIECKUX MOTEPb MPH OTCKOKE
HIAPUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. IlpoBeaure HCCIENOBAHUE 3aBUCUMOCTU BBICOTBI OTCKOKAa IIApUKA
II0CJIE COYAAPEHUS C IOBEPXHOCTBIO CTOJIA OT BBICOTHI cOpoca. IIpoBeaute onbiT 1ist

ABYX THIIOB IIAPUKOB. OHpCI[CJ'II/ITe XapaKTep 3aBUCUMOCTH.
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Obopyoosanue. lllapuk 151 HACTOJNBHOIO TEHHUCA, PE3UHOBBIM IIAPUK
«TIOTIPBITYHY, PYJIETKA, MAJSPHBIA CKOTY.

Kpamroe onucanue pewenus. 1IpoBOAUTCS OMBIT MO U3MEPEHUIO BBICOTHI
OTCKOKa IIapHKa IOCJIE COYJAapEHUs] C MOBEPXHOCTHIO TOPU30HTAIIBHOIO CTOJAa B
3aBHCHMOCTH OT BBICOTHI cOpoca. Mi3mMepeHust mpoBOASTCS JUJIsl ABYX THIIOB IIAPHKOB.
JI1st pe3nHOBOTO MIApHKa 3aBUCUMOCTD SBIISETCS MPSIMOM IPOMOPLMOHATBLHOCTHIO,
JUISl IIAPUKA OT HACTOJIBHOTO TEHHUCA 3aBUCUMOCTbD HE SBIISIETCS] TAKOBOMA.

O6CY)KI[EIIOTCSI BO3MOJKHBIC ITPUYKUHBI ITIOJTYUCHHBIX PC3YJILTATOB.

3ansaTue 11. OnpeaesieHue TenJI0eMKOCTH TBepaAoro teja Ilpakmukym

3aoanue. OnpenenuTe ¢ MAKCUMaIIbHON TOYHOCTBIO TEIIIOEMKOCTh IPY3HKa.

Obopyoosanue. I'py3ux maccon 50 1, crakan oobemom 0,2 1 ¢ BoJOH
KOMHATHOM TEeMIEpaTypbl, EMKOCTh C TOpsYed BOJIOHM, 1B TEPMOMETpA, CAI(DETKH,
IIOJTHOC, HHTb.

Kpamxoe  onucanue pewenus. 1IpoBOOUTCS ONBIT IO  U3MEPEHUIO
TEIJIOEMKOCTH TPy3WKa METOJOM IEepEeHOCa €ro M3 XOJOJHOM BOJbl B TOPAYYIO.
OueHuBaeTcss HM3MEHEHHUE TEMIIepaTypbl XOJOJHOM BOJABI 3a CYET TOJyYEHHS

KOJIMYCCTBA TCINIOTHI OT I'OpAYCTO I'PY3HKa.

3ansaTue 12. U3mepeHue TeMmeparypbl pPyK JKCIHEPUMEHTATOPA W JAaBJICHH,
KOTOPOE MOI'YT CO3/1aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Omnpenenute BHyTpeHHee ceueHue TpyoOku. [lomcoemuuure K
mmpuiy oobemMoMm 20 mil TpyOKy C MOMEIEHHOW B Hee Karied BOJbL. 3aXMHUTE
HITNPUIL B JIAIOHSAX M HarpeBalTe ero TakuM o0pa3oM B TeueHue 5 MuHyT. U3mepbTe
nepeMenieHre Karm 1o TpyOke. Mcrmonb3ys MOJdy4YeHHbIE [JaHHbIE, OLICHUTE
TEMIIEpaTypy PYyK 3KcnepuMmeHtartopa. 2) JloxkauTech, KOraa MINpULl CHOBA MPUMET
KOMHaTHYIO0 Temmeparypy. BiyBas Bo3ayx B CBOOOJHBIM KOHEI TPYyOKH, U3MEPhTE
NEPEMELICHUE Kalllli IIPU MAaKCUMaJbHOM JABJICHUM BO3[yXa, CO3/1aBAEMOM Ha
KOHIIE TpyOKH. Mcnonb3ys moyyeHHbIe JaHHbIE, OLIEHUTE JJaBJIEHUE, KOTOPOE MOTYT

CO3J1aTh JICTKUC SKCIICPUMCHTATOPA.
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Obopyoosanue. lnpun; o6bemom 20 M1, TpyOka oT MH(Y3MOHHOM CHCTEMBI,
BOJIa, JIMHENKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. 1) K mmpuity oobeMoM 20 MJT TOACOCTUHAETCS
TpyOKa C TMOMeIIeHHOW B Hee Kamed Boael. Llmpui HarpeBaeTcss pykamw,
u3MepseTcs MepeMerieHne Kammm mo Tpyoke. Ha ocHOBe JaHHBIX O CEUCHHH TPYOKH
1 00beMe BO3yXa B HINPUIIE PACCUUTHIBAETCS TEMIIEpATypa PyK dKCIEPUMEHTATOPA.
2) Hcnone3ys Ty K€ YCTAaHOBKY, SKCIEPUMEHTATOp CO3JAacT JaBJICHUE BHYTPU
cBOOOMHOrO KoHIla TpyOku. Kamis Bombel mepememaercs mo Tpyoke. Ha ocHoBe
JAHHBIX O €€ CMEIIECHUM OLIEHHBAETCS IABIICEHHE, KOTOPOE MOTYT CO3/aTh JIETKHE
HKCIEPUMEHTATOPA.

Onucanue cxooicetl pabomuvl npaxmuxyma: 1) 3aKIIOUATENBHBIN H3Tar
BCEPOCCUMCKON OJIMMIUAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HaceimeHHbli

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. DpdexkTnBHBIA KOIPPUIHEHT KeCTKOCTH cucTeMbl. Onpeaeaenne
moayJisi FOHra npoBos1oky ¢ noMombI0 peryara. Onpenesenne npeaesia ynpyroi
negpopmManuu

Ipakmukym

3aoanue. Ornpenenure ¢ MaKCUMaJbHOM TOYHOCTBIO MOAysb FOHra
IIPOBOJIOKH.

Obopyoosanue. 1llTaTuB ¢ IByMs JamnKaMu, MPOBOJIOKA, JIMHEHKA NEpeBsHHAS
nuHOM 50 M, rpy3sl Mmaccoi 1o 50 T, 1Ba KaHLEISIPCKUX 3aKUMa.

Kpamkoe onucanue pewenus. JluHelika MOJBEIIMBAETCS Ha MPOBOJIOKE Tak,
YTOOBI TIOJIYYHJICS CHJIBHO HEpaBHOIUICUMid phryar. bivkHui K TOUKe ToJiBeca KOHEI]
TOPU30HTAIIBHOM JIMHEHWKHU OIMPAETCs CHU3Y Ha JIanKy mratuBa. K apyromy KoHIy
JMHEWKU TOJBEIIMBAIOTCS Tpy3bl. M3Mmepsercss 3aBUCHMOCTb CMEIICHUS KOHIA
JIMHEWKH, K KOTOPOMY MOJBEIINBAIOTCS IPY3bl, OT UX CyMMapHOU Macchl. Ha ocHOBe
IIOJIyYEHHBIX JAHHBIX U I€OMETPUYECKUX NapaMETPOB YCTAaHOBKH PACCUUTBIBACTCS
Moayiab FOHra npoBosoKHu.

Onucanue cxooicetl pabomul npaxmuxyma. [6], 3amaga Ne 9.30.
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3ansitue 14. U3mepenune ko3 PuiueHTa MOBEPXHOCTHOI0 HATSIKEHUSA METOI0M
OTpHIBA

Ilpakmukym

3aoanue. llpuaymaiite cmocod H3MEpEeHUs CHUJIbI, KOTOPYIO TpeOyeTcs
MPWIOKHUTH K MPOBOJIOYHOW paMKe IS TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [IpoBemuTe OSKCHEPUMEHT W OLEHHUTE KOADOUIMEHT TOBEPXHOCTHOTO
HATSKEHUS BOJBI.

Obopyoosanue. KroBeTa mupoKas ¢ BOJOU, TPOBOJIOKA, BECHI, HUTh.

Kpamkoe onucaHue peueHusl. HpOBOI[I/ITCH OIIBIT 11O U3MCPCHUIO CUJIbI OTPhIBA
HpOBOHO‘lHOﬁ PaMKH OT ITIOBCPXHOCTHU BOABLI IIPHU PA3JIUYHBIX IICPUMCTPAX PAMKHU.

HpOBOIIHTCH OLICHKAa KOB(l)(l)I/IHI/IGHTa IIOBCPXHOCTHOI'O HATAKCHHA BOJHLI. Onucanue

cxooiceti pabomul npakmukyma: [7], 3agada Ne 331.

3ansaTue 15. OnpeaesieHne TOYKH POCbl. 3HAKOMCTBO € JJIEKTPHYECKUM
KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. O1ieHUTE BIAXKHOCTH BO3/yXa B KOMHATE.

Obopyoosanue. [Ipodbupka CTEKIsTHHAS, MAJICHBKUE KYCOUYKH JIbJIa, TEPMOMETP,
TabJHIla 3aBUCUMOCTH JaBJICHHS HACBIIIEHHOTO TIapa BOJIbI OT TEMIIEPATYPHI.

Kpamroe onucanue pewenus. B mpoOUpKy ¢ BOJON MOCTENEHHO J00aBISIOT
KYCOYKH JIbJIa U JOKUJAIOTCS MOMEHTA BBICTYTUICHHSI Karellb POChl HAa TIOBEPXHOCTH
npoOupku. Ilo MONMy4eHHBIM JTAaHHBIM O TEMIEPAType TOYKE POCHI C ITOMOIIBIO
TaONMHIBl 3aBUCUMOCTH JIaBJICHUSI HACBHIIICHHOTO Tapa BOABI OT TEMIEpPaTyphl
OTIpEJIEISIETCS] OTHOCUTENIbHAS BIQKHOCTh BO3/yXa B KOMHATE.

Onucanue cxooxcei pabomwr npaxmuxyma: [8], rmaBa Ne 3, nmaboparopHas
pabota Ne 9.

Ilpakmuxym Ne 2

3aoanue. Onpenenute ¢  MAakKCUMQJIbHOM  TOYHOCTBKO  OTHOIICHUE
AMEKTPUUECKUX EMKOCTEH JIBYX KOHICHCATOPOB.

Obopyoosanue. nBa  DICKTPOIUTHYCCKUX  KOHACHCATOpAa, BOJBTMETP,

OaTapeiika, CoeIMHUTENbHbBIC TPOBO/IA.

16



Kpamroe onucanue pewenus. IlpoBonutcs ONBIT MO 3apsiKe KOHJEHCATOPA
OT JIpYroro 3apaHee 3apsHKEHHOTO KOoHAeHcaTopa. M3MmepsroTcss HampspDKeHHs Ha
KOHJIEHCATOpax [0 W Mociie MNOoAKIoueHud. OIeHMBAaeTCs OTHOUIEHUE EMKOCTEH
KOH/IEHCATOPOB.

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

3ansaTue 16. U3yyenne npouecca paspsiiku KOHIAEHCATOpa

Ilpakmuxym

3adanue. 3yunte 3aBUCUMOCTh HaNpsHKEHUS Ha KOHJIEHCATOpPE OT BPEMEHHU
pu ero paspsake. Onpenennure eMKOCTb KOHACHCATOpa.

Obopyoosanue. INEKTPOJIUTUYECKUA KOHJIEHCATOP, BOJBTMETp, Oarapeiika,
CEKyHJOMEp, COEIMHUTEIbHBIE POBO/IA.

Kpamxoe onucanue pewenus. IIpoBoAMTCS HW3MEPEHHE 3aBUCUMOCTH
HaIIPSDKEHUST Ha paspsDKaroleMcs KOHJEHCAaTOpe OT BpeMeHHW. Jlemaercss OLieHKa
€MKOCTH KOHJeHcaTopa. B kauecTBe CONpOTUBIEHUS IS Pa3psAKd KOHJIEHCATOpa
BBICTYIIAE€T BHYTPEHHEE CONMPOTUBIIEHUE BOJIBTMETPA.

Onucanue cxooiceii pabomwt npaxmuxyma: [5], 3amaua No 10 «M3ydyenue

cBeroauoaa» (uactb Ne 1).

3ansaTue 17. OnpeneseHue yaejbHOr0 CONPOTHUBJIEHHSI MATEPUAJa MPOBOJIOKHU

Ilpakmuxym

3aoanue. Onpenenute yaeabHOE COMPOTUBIEHNE TPOBOJIOKH.

Obopyoosanue. JIBa MynbTUMETpa (B pEXHME BOJBTMETpPA M aMIIepMETPa),
COEJIMHUTENbHBIE MPOBO/IA, OaTapeiika, 00pa3Lbl MPOBOJIOKH, TUHEHKA, MUKPOMETD.

Kpamroe onucanue pewenus. Vicciemyemass TpOBOJOKAa COEIUHSETCS
MOCJIEIOBATEIFHO C aMIepMETPOM U TOJKIoUaeTcss kK Oatapeiike. [lapamiensHo
y4acTKy TMPOBOJIOKM TMOAKIIOYACTCS BOJBTMETpP. M3 OTHOIIEHUS TOKa3aHUM
NpUOOPOB PACCUMTHIBAECTCS COMPOTUBICHUE YYACTKAa MPOBOJIOKH, IIOCIIE YEro
U3MEPAIOTCSl €r0 reOMEeTpUUecKre pasMepbl. M3 MoayyeHHbIX JaHHBIX ONpPEAeIIIeTCs
yEJIbHOE COMPOTUBJIEHUE MaTEpHAIIa, U3 KOTOPOI'O U3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxodiceil pabomul npakmukyma: MexayHapoAHasl ONUMIIAAAA IO

skcnepuMeHTanbHon pusuke 2022 1., 3am1ada «Majoe COnpOTHUBIICHUEY.
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3ansatue 18. H3mepenue BOJILT-aMIIEPHOM XapaKTePUCTUKHU
MOJIyIIPOBOTHMKOBOT0 JTHO0/1A

Ilpakmuxym

3aoanue. VI3MeppTe 3aBUCUMOCTb CHJIBI TOKA, IPOTEKAIOIIETO Yepe3 U0, OT
MO/JIaBaEMOT0 Ha HEro HampsikeHuss (B OpsMOM M OOpaTHOM HAaIpaBlICHUU).
[TocTpoiiTe rpaduk BOJbT-aMIIEPHON XapaKTEPUCTUKH TUOA.

Obopyoosanue. BonbTMETp, aMIepMeTp, COEIUHUTEIbHBIE MPOBOAA,
MOJTYTIPOBOHUKOBBIN MO, MaKETHAas IJIaTa, IEPEMEHHBIN pe3ucTop, Oatapenka.

Kpamxkoe onucanue pewenus. IIpoBoAUTCS SKCIIEPUMEHT 1O u3MepeHno BAX
JTMOJ1a B PSIMOM U OOpaTHOM HaIpaBlICHUU.

Onucanue cxooxceu pabomwr npaxmuxyma: [8], rmaBa Ne 4, nmaboparopHas
pabota Ne 9.
11 KJIACC

3ansaTue 1. OueHka BeJUYHUHBbI TOPHU30HTAJIBHOM COCTABJIAKOIICH MATHHUTHOH
MHAYKIHMU MAarHUTHOTO 10Jis1 3eMJIu

Ilpakmuxym

3adanue. OueHUTe MOAYJIb TOPU3OHTAIBHOM COCTABISIOIIEH BEKTOpA
MarHUTHOW MHJYKIIMA MAarHUTHOTO TOJIA 3EMJIH.

Obopyoosanue. Kommac, conerHoun (aumamerp 10 cm, 150 BuTKOB),
71a060paTOpHBI OJIOK TUTAHUS, TPAHCTIOPTHD.

Kpamkoe onucanue pewenus. 1IpOBOINATCS 3KCIEPUMEHT 110 ONPEACIICHUIO
INPOCTPAHCTBEHHOM  OpUEHTAllMM  BEKTOpAa  MHAYKIUMU  MArHUTHOrO  MOJS,
CO3[1aBAEMOT0 Ha OCU COJICHOMJA MPHU CYNEPHO3ULIHUM MArHATHOTO TOJS 3e€MJIA U
MarHUTHOTO MOJIsl COJICHOMA, B 3aBUCUMOCTH OT CHJIBI TOKA B BUTKax cojeHounaa. [1o
ATOM 3aBUCHUMOCTH OIPEIEIISIETCA MOAYJIb TOPU30HTAIIBHOM COCTABJISIOLIECH BEKTOPA
MAarHUTHOW MHYKIIMA MAarHUTHOTO TOJI 3EMIIH.

Onucanue cxooxcei pabomor npaxmuxyma: [8], rmaBa Ne 4, nmaboparopHas

pabota Ne 12.
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3ansiTue 2. WM3MepeHuHe 3aBHCHMMOCTH BEJWYHUHbI MATHUTHON HWHIYKIHMH
MAarHMTHOTO MOJISI MATHUTA OT PACCTOSTHUS

Ilpakmukym

3aoanue. I3yunTe 3aBUCUMOCTb BEJIMUMHBI MArHUTHOW MHIYKIIUA MAarHUTHOTO
MOJIsI MTOCTOSHHOTO MAarHUTa Ha €ro MpoOJOJbHOW OCH CHUMMETPHHM OT PACCTOSIHUA
MEXY LIECHTPOM MAarHuTa U TOYKOU U3MEPEHUM.

Obopyoosanue.  CmapTdhoH ¢  TOPEIyCTAHOBJICHHBIM  IPOrPAMMHBIM
oOecrieyeHueM JIJIi W3MEPEHUs BEJIWYMHBI MArHUTHOTO TIOJS, LMJIMHIPUYECKHI
MAarHuT, JUHEWKA, MATSIPHBINA CKOTY.

Kpamkoe onucanue pewenus. C mOMOIIBIO TaTYUKOB CMapT(OHA MPOBOAUTCS
NpsIMOE U3MEPEHUE BEIMYMHBI MATHUTHOM HHIYKIIMM MarHUTHOTO TIOJISI HAa OCH

MUIMHAPUYICCKOI'O MarouTa B 3aBUCHUMOCTHU OT PpAaCCTOAHHUSA A0 HET'O.

3ansitue 3. HaOuonenne MArHUTHOTO THCTEpe3uca

Ilpakmuxym

3aoanue. HamoTailiTe HECKOJBKO BHUTKOB H30JIMPOBAHHOIO MpOBOJA  Ha
WIMHAPUYECKYI0 dYacTh Jlanku mTaruBa. [logHecure Toper namku OJM3KO K
MOJIOKEHUIO JaTYuKa MAarHUTHOTO TMoiisi  MoOwinbHOro tenedona. Ilonaiite
DIEKTPUYECKUN TOK B TpoBoA. M3MeppTe 3aBUCHMOCTH BEIWMYMHBI HHIYKIUU
MAarHATHOTO TIOJISI HA TOPLIE JanKHh OT CHJIBI IPOTEKAIOIIET0 Yepe3 MpoBo Toka. Jlis
ATOTO BHAYaJle IOBBIIIANTE 3HAYEHUs CUJIbl IPOTEKAIOIIET0 TOKA 10 MaKCUMAJIBHO
BO3MOYKHOT'O 3HAYEHHUs, @ TOTOM MOHMKAWTE JI0 HYJIEBOIO 3HAYEHHUA. 3aTEM CMEHUTE
MOJIIPHOCTH MOJKIIOYEHUsI UICTOYHUKA TOKa U MoBTOpUTe OombIT. [locTpoiite rpaduk,
ONMCHIBAIOIINI 3aBUCUMOCTh BEJIMYMHBI MarHUTHOM MHIYKUWW HAa TOPLE JAOKHA OT
CHUJIBI IIPOTEKAIOIIEr0 Yepe3 MPOBOJ TOKA.

Obopyoosanue.  CmapTdhoH ¢  TPEAYCTAHOBJICHHBIM  MPOTPAMMHBIM
oOecrieyeHueM JUIsi U3MEPEHHUs BEIMYMHBI MArHUTHOTO TOJIA, IITaTUB C JIByMs
JanKkaMH, OJHA K3 KOTOPBIX JOJDKHA OBITh KEJIe3HOW (WM JApYyrod »Keae3HbIi
CepICYHUK), JTa0OPAaTOPHBIM HCTOYHUK MUTAHUS, OMAHOXKHIBHBIM H30JMPOBAHHBIN
IPOBOJ, BBIACPKHUBAIOUINI MaKCUMaJbHBIH TOK J1a0OpAaTOPHOTO HCTOYHHMKA

ITUTaHHA.
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Kpamxoe onucanue pewenus. Jlanka mratuBa oOMaThIBaCTCS HECKOJIbKHMH
BUTKAMHU TOJICTOTO H30JMPOBAHHOTO mpoBoga. C TOMOIIBI0 J1ab0OpaTOPHOTO
MCTOYHHKA MUTAHKS Yepe3 MPOBOJ] MPOITyCKACTCS AIEKTpHIeckuii Tok. CHadama TOK
MIPOITYCKAIOT B OJTHOM HAIPABJIEHUU C IMOCTEIICHHBIM YBEIMYCHUEM CHJIBI TOKA U €€
MOCJICIYIONTUM  YMCHBIICHHEM, IIOTOM  TPOIEAYPY  IOBTOPSIOT TS
IIPOTHUBOITOJIOKHOTO HampaBlieHUs Toka. [Ipu 3ToM M3MepsaeTcsl BEIMUMHA MHITYKITHH
MAarHMTHOTO TOJISl HAa TOpIIE JalKW IITaTUBA C MOMOIIBbI0 MOOWIJIBHOTO TeliedoHa.
CtpouTCsl 3aBHCHMOCTH BEJIMYWHBI HMHAYKIIMM MArHATHOTO TIOJS OT  CHJIBI
MIPOTEKAIOIIEro Yepe3 MpoBoj Toka. OOCykaaeTcs MoaydeHHBIM TpauK U SBICHUC

MAarauTHOI'O THCTCPC3HCA.

3ansitue 4. U3yuenne padoThl JJIEKTPOABUTATES M IUHAMO-MAIIMHBI (YacThb 1)
Jexkyusa «IneKTpoaBUTATENIb U dJIeKTporeHeparop». OOCyKaaeTcss HUCTOPHS

M300pETEHUSI DJIEKTPOJIBUTATENSI M COBEPIIICHCTBOBAHUS €0 KOHCTPYKIIUU.

OrnuchiBaeTCsi BHYTPEHHEE YCTPOMCTBO JJICKTPOABUTATENS U JJIEKTPOTEHEpaTopa.

PazbuparoTcst TeopeTHUeCcKre 3a/1auu 10 JAHHOU TeMe.

3ansTue 5. U3yuenune padoThbl 3JIEKTPOABUTATES M IUHAMO-MAIIMHBI (YACTh 2)

Ilpakmuxym

3aoanue. 1) IlpoBeauTe cepuio SKCIEPUMEHTOB M HM3MEPHTE 3aBUCHMOCTH
CWJIBl TOKa, BbIpabaThIBA€MON TE€HEPATOPOM, OT BEIWYMHBI MOMEHTA CHJIBI,
NPWIOKEHHOTO K ero Bamy. 2) I[IpoBemuTe cepuro 3KCIIEPUMEHTOB M H3MEPhTE
3aBUCUMOCTH BEJTMYMHBI HAMPSOKCHUS, TIOJJAHHOTO Ha 3JICKTPOIBUTATEIh, OT YaCTOTHI
€ro BpaIleHUs] ¥ MEXaHWYECKOW HArpy3KH €ro Baja.

Obopyoosanue. DIEKTPUYECKUA MOTOPUYUK C PEAYKTOPOM, HAOOp TPy30B,
peocTar, COCIUHUTETBHBIE TMPOBOAA, JIAOOPATOPHBIM  HMCTOYHUK  TUTAHUS,
MYJIBTUMETP (aMIEPMETP), CEKYHAOMED.

Kpamkoe onucanue pewenus. 1IpoBomATCS ONBITBI 1O H3MEPECHUIO
3aBUCUMOCTH CHJIBI TOKA, BBIPA0ATHIBAEMOUW T€HEPATOPOM, OT BEIIMYHMHBI MOMEHTA
CHWJIBI, TIPHJIOKEHHOTO K €ro Baxy. [IpOBOIUTCS OMBIT MO M3YYEHUIO CBSI3M BEITMYHH
HaIpsHKEHUs, MOJAHHOTO Ha DJIEKTPOABHUIATeNlb, OT YAacTOThl €ro BpalleHUs WU

MEXaHMYECKOU Harpy3ku €ro Balia.
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Onucanue cxoorcux pabom npakmuxyma: 1) MexayHapoaHas oJUMIMaAa 10
sKcrepuMeHTainbHol gu3uke 2018 r., 3agaua «MOTOPUUK C PELYKTOPOMY, ITYHKTHI
NeNe 1-4; 2) MexayHapoaHasi OJIMMIIAAJA MO SKCIIEpUMEHTaIbHOM pusuke 2022 r.,

3aaya «DoHapb», IyHKThI NoeNe 14,

3ansiTe 6. M3yuyeHue 3aBHCHMOCTH NeEpHOAA KoOJeOaHMH JIMHEHKH  HA
HUJIMHIPUYECKOIl MOBEPXHOCTH OT PaaNyca ee KPMBU3HbI

Ilpakmukym

3aoanue. Onpenenure XapakTep 3aBUCHMOCTH NEpUOa KOJeOaHUN JTUHEHKH,
MOJIO)KCHHOW Ha UWJIMHIPUYECKYIO MOBEPXHOCTh, OT pajuyca KPUBHU3HBI 3TOU
MTOBEPXHOCTH.

Obopyoosanue. Habop NMIMHIAPOB pa3HOTro paauyca (Hampumep, pa3inyHbIe
IUAJIMHIPUYECKUE COCYIbI), TUHEUKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. 1lpoBoauTcs cepusi NPSIMBIX H3MEPEHUN
3aBUCHUMOCTH TIEpHOJIa KOJcOaHUN JHMHEWKH, IOJOKCHHOW Ha IMJIMHIPUYECKYIO
MOBEPXHOCTh, OT paguyca KPUBU3HBI ATOM MOBEPXHOCTH. VICHONB3YIOTCS METOMABI

JMHEapu3aluy U rpaduuecKkoro aHajanu3a SKCIIEPUMEHTAIbHBIX JaHHBIX.

3ansiTne 7. H3ydeHue 3aBMCHMOCTH AMIUIMTYABI KOJe0AaHMH NPYKHMHHOIO
MAaSITHUKA OT BpeMeHH

Ilpakmuxym

3adanue. W3mMeppTe 3aBUCUMOCTbh aMIUIMTYABl 3aTyXalolUX KoJeOaHuin
NPY>KUHHOTO MAasTHHKa OT BpeMeHHu. [IpoBepbTe rumoresy o0 3KCIOHEHIUATHLHOM
XapakTepe MOoJy4eHHON 3aBUCUMOCTH.

Obopyodosanue. [lpyxuHa oT qTuUHaAMOMETpa ¢ npeaenom uzmepenuit 1 H, rpys
maccoit 150 r, cekynaomep, ITATUB C JIAKOW U MydTO, TMHEHKA.

Kpamxoe onucanue pewenus. IIpOBOOUTCA DKCIEPUMEHT IO IPSIMOMY
U3MEPEHUIO 3aBHCHUMOCTH AaMIUIMTYJbl 3aTyXaloUIMX KoJeOaHUW MpYyKUHHOTO
MasiTHUKa OT BpeMeHu. CrpoutTcss rpaduK HCCIEAOBAHHOM 3aBUCUMOCTH B

JJMHCAPpHU30BaAHHOM BHUC.
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3ansaTue 8. M3mMepeHHe aKTHBHOIO M PEaKTHBHOI'O CONPOTHBJICHHMI KATYIIKH
NHAYKTHBHOCTH

Ilpakmukym

3aoanue. CobepuTe IEKTPUUECKYIO L€ U3 MOCIEA0BATEILHO COCAMHEHHBIX
pe3ucTopa W KaTylIKd WHAYKTUBHOCTH. IlpoBenure wu3MepeHune 3aBUCUMOCTH
HaNpsDKEHUS. Ha pe3UCTOPE OT YacTOTHI MOAABAEMOr0 Ha ATy Lenb HanpsbkeHus. [lo
NOJIY4YCHHBIM JIaHHBIM ONPEJIEIUTE AaKTUBHOE COINPOTHUBICHHE M PEAKTUBHOE
COTIPOTHBIICHUE KATYIIKA UHAYKTUBHOCTH. PaccunTaiiTe MHAYKTUBHOCTh KaTYIIKH.

Obopyodosanue. Karylika HHIYKTUBHOCTH, PE3HCTOP C COINPOTHUBIICHUEM,
OJMM3KUM K aKTUBHOMY CONPOTHBIICHUIO KAaTyIIKH MHAYKTUBHOCTH, COCUHUTEIbHBIC
IIPOBOJIa, F'€HEPATOP HU3KOW YacCTOThI, OCHMIUIOrpad) WM BOJBTMETP NEPEMEHHOIO
HaNpPsHKEHUSI.

Kpamxoe onucanue pewenus. CoOupaercsi >JeKTpUYecKas IeNb u3
NOCJIEZIOBATENbHO COEAMHEHHBIX PE3UCTOpAa M KaTyIIKM MHAYKTHBHOCTU. Ha 3Ty
LEeb MOJAeTCs NMEPEMEHHOE HanpsbkeHue. IIpoBoauTcs WM3MEpeHHe 3aBUCUMOCTH
HalpsDKEHUST Ha PE3UCTOpE OT 4YacTOThl MOJABAEMOr0 Ha IeNb HaNpsKeHUS
(amruMTyAa HanpspKeHHs Ha Beed uenu noctostHHa). [lo Hu3kodacToTHOM oOnactu
rpaduka Ompenensercs aKTUBHOE COINPOTUBICHHE KaTyIIKM HHIAYKTUBHOCTH, IO

BBICOKOYAaCTOTHOM 4acTH OIIpCACTIACTCA NHAYKTUBHOCTD KATYIIIKH.

3ansaTue 9. 3syk. Ocunsiorpamma 3Byka. CriekTp 3ByKa

Jekyusa «BBeneHne B dKCIEPUMEHTANIBHYIO aKyCTHUKY». BBOISTCS OCHOBHBIE
NOHATUA aKycTHKH. OOCyXkmaeTcs MeXaHWKa paclpoCTPaHEHUS aKyCTUYECKUX
KojeOanmii. BBomurcs moHsTHE TOHA U 00epTroHa. OOCYXTAIOTCS METOJbI
WCCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.

Ipakmukym

3adanue. llpoBeauTe cepHio SKCIEPUMEHTOB MO 3alMCH OCHUIUIOTpAaMM U
CIIEKTPOB TJIAaCHBIX 3BYKOB OJHOW YacTOThl. ONUIIMTE OCHOBHBIC OTJIMYUS B
OCLMJUIOTpaMMax ISl pa3HbIX IIACHBIX 3BYKOB. OTBEThTE HA BOTPOC, TOCTATOYHO JIH
TUTSL OTTUCAHMSI KAKOTO-JTMO0 3BYYaHUsI OJHOMN JIMIIE CIICKTPOTPaMMBbI?

Obopydosanue. IlepcoHaIbHBI KOMIIBIOTEP C MUKPO(POHOM MU CMAapTHOH C

npeaAyCTaHOBJIICHHBIM IIPOrpaMMHBIM oOecIcueHUEM.
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Kpamxoe onucanue pewenus. IIpoBOIUTCS CepUsi SKCIEPUMEHTOB IO
MOJYYEHUIO OCHAJIJIOTPAMM M CIIEKTPOB IJIaCHBIX 3BYKOB OJIHOM YaCTOTHI.
[IpoBOINUTCS CPAaBHUTENIBHBIN M KAYECTBEHHBIN aHATIN3 OCIUJIIIOTPAMM U CHEKTPOB.

Onucanue cxooiceti pabomul npakmuxyma: MexayHapoJIHas ojuMIHaza To

sKcriepuMeHTaibHon usuke 2017 r., 3a1a4a «AKyCTUYECKHUE PE30HATOPHD), YacTh
Ne 1.

3ansaTue 10. Ctosune MexaHU4YeCKHE BOJIHbI

Jekuyua «Crosune MexaHndeckue BOJIHbD. OOCyX AaeTcsi MEXaHUKA CTOSUUX
BOJIH B OJIHOMEpHOHM cpene. PaccmaTpuBaroTcs MpUMEpPHl Pa3IMUHBIX TPAHUYHBIX
ycnoBull. Ilpakmukym

3aoanue. Tloayiite B nmpoOUpKy Tak, yToObl OHA Hauyaja 3BydyaTh. [IpoBemute
M3MEPEHUE 3aBUCUMOCTH YaCTOThl OCHOBHOTO TOHA U MEPBOTO 00EPTOHA BO3AYIITHOTO
cToyi0a B MPOOUPKE OT BBICOTHI ATOTO cTO0a. J[Jisi M3BMEHEHHUs JJIUHBI BO3YIIHOTO
cToJ10a 3anmoJIHsANTe TPOoOUpKY BojioM. OnpenenuTe CKOpOCTh 3ByKa B BO3IyXeE.

Obopyoosanue: 1lepcoHAIBHBIA KOMIIBIOTEP C MUKPODOHOM Ui cMapTPoH ¢
MPEeIyCTaHOBJICHHBIM IMPOTPAMMHBIM OOecIieYeHueM, MPOOUpPKa, BOIa, TUHEIKA.

Kpamroe onucanue pewenus. IIpoBOOUTCS cepUsi 3KCIEPUMEHTOB  TIO
U3MEPEHUI0 aKyCTUYECKOTO CIIeKTpa 3By4YaHHUs MPOOUPKH, BOZHHUKAIOIIETO MpHU
BJlyBaHMU B Hee Bo3ayxa. CTpOUTCS JTUHEAPU30BAaHHBIM TpaduK 3aBUCUMOCTH
YaCTOThl OCHOBHOTO TOHA M MEPBOTO OOEPTOHA OT BHICOTHI BO3AYIIHOTO CTOJI0A B
npobupke. [1o morydeHHBIM JaHHBIM OMPEAEIISIETCSI CKOPOCTh 3ByKa B BO3/YXE.

Onucanue cxooicetl pabomul npakmuxyma. MexayHapoaHash OJMMIIAANa IO
sKcriepuMeHTanbHou dusuke 2017 T., 3a1a4a « AKYCTUYECKHE PE30HATOPHI», YacTh
No 2.
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3ansaTue
11. N3mepenne nmoka3areJsi MpeJIOMJIEHUS CTEKJIA

Ilpakmuxym No 1

3aoanue. OnpenenuTe NokazaTeab IPETOMICHHS CTEKISTHHOM IJIACTUHBI.

Obopyodosanue. llpeamMeTHOE CTEKIIO, MUUIMMETPOBKA, Ja3epHas yKa3Ka,
JIMHEWKH, ITATUBBI C JTAaIKOW U My(PTOA.

Kpamrxoe onucanue pewenus. ITIpoBoguTcsi cepusi 3KCIEPUMEHTOB IO
W3YYCHUIO TEepEHANpaBICHHUs Jiyda CBETa, MaJaroniero Ha OOKOBYIO IMOBEPXHOCTH
MPEAMETHOIO CTEKJIa, B 3aBUCUMOCTH OT BBIOPAHHOIO yria majaeHus. Beraucnsercs
MoKa3aTelb MPEJIOMIICHUSI MaTepualia MIaCTUHBI.

Onucanue cxooicell pabomel npakmuxyma: MexayHapoaHas OJUMIIMAIA T10
skcriepuMeHTanbHoi  ¢usuke 2021 1., 3amada «OTpakeHue, NPETOMIICHUE |
IIPOIyCKaHHUe», MyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onipenenute ¢ MAKCUMaJIbHON TOYHOCTBIO MTOKA3aTellb MPEIOMIICHUS
MaTtepuasia MpUu3Mbl.

Obopyoosanue. Ilpusma, nazepHasi ykazka, TPaHCIOPTHUP, IITATUBHI.

Kpamrxoe onucanue pewenus. 1IpoBoguTCs ONBIT 1O  HU3MEPEHUIO
MUHHUMAJIBHOTO YTIJIa OTKJIOHEHMS JIA3€pHOTO Jyda TPEyroJbHOM PaBHOCTOPOHHEH
npusmoil. Ilo moJNlydeHHOMY 3HAQUEHUIO YIJla pPAacCUMTHIBAETCS IOKa3aTelb

MIPEIIOMIICHUS TPU3MBL.

3aunsTue 12. IlosiHOE BHYTPEHHee OTPaKEeHHE

Jexkuyua «llpumenenne >Qdekra MOTHOTO BHYTPEHHErO OTPAXKEHUS B
u3MmepeHusax». OOcyxnaercs A(PGEKT TMOJHOr0 BHYTPEHHETO  OTPaKCHUS.
OnuceiBalOTCS MPUEMBbl 10 HCIOJB30BAHUIO ATOro 3(ddexra mpu NpoBEACHUU
ONTUYECKUX n3MepeHuu. Illpaxmuxkym

3aoanue. OnpenenuTe NoKazaTeb NPEJIOMICHUS MaTEpHaia IPU3MBI.

Obopyoosanue. CTeKInsTHHAs IPU3Ma, J1a3epHas yKasKa, TMHeHKa.

Kpamkoe onucanue pewenus. IlpoBoauTcss onmbIT mo HadmoaeHUI0 3¢ dekTa
IOJTHOTO BHYTPEHHETO OTpPa)XCHHs CBETa, KOTOPBI paclpocTpaHieTcs B INPHU3ME.
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3aHaTue
W3mepsitoTcss mapameTpbl, Npu KOTOpbIX gocTturaercs dddext. Brruamcnsercs

MOKa3aTellb MPEJIOMIIEHUSI MaTepraa MpU3MBbl.

Onucanue cxodcei pabomel npakmuxyma: MexayHapoaHas OJUMIIMAgA I10
sKCIIepUMeHTaNbHOM pusuke 2021 r., 3ama4a «/{ucnepcusi», myHkt Ne 1 [16].

13. IIpoBepka (popMyJibl TOHKOM JIMH3BI € IOMOLIBIO METOAA
napajuiaKkca, IpMMEeHEHHOr0 JJIsl onpe/ieseHHs MOJI0OKEeHUS N300paskeHns

Ilpakmuxym

3aoanue. Onpenenure ¢ MAKCUMAJbHOM TOYHOCTBIO (POKYCHOE PaCCTOSIHHE
coOuparonie JTUH3HI.

Obopyoosanue. Cobuparoniasi TMH3a, ONTHYECKasi CKaMbs (JIUOO MepHast JIeHTa
U KpeIUIeHWE JUIsl JIMH3bI), JABE HWIVIBI OT IUNpHia (CO CTOYEHHBIM OCTPHUEM),
IJTACTHIIMH, TOUYEYHBIM HCTOYHHUK CBETA.

Kpamroe onucanue pewenus. OOCyxnaeTcs U aeMoHCTpupyercs 3(dekt
napamiakca. M3ydenHbit 3dekT ucnonap3yercss i ONpeAcsiCHUs IMOJOXKEHUS
M300paKEHHSI UCTOYHHKA CBETA C MAJIOM CBETUMOCTBIO, TOJYYEHHOIO C MOMOIIBIO
cobuparomieit auH3bl. [0 HECKONBKMM ONBITAM paccuuThiBaeTcs (hokycHoe

pacCTOAHUC JIMH3EI.

3anstue 14. U3mepenne GoOKyCHOro pacCTOSTHUS PaccenBaroUIei JTMH3bI

Ipakmukym

3aoanue. Ompenenure ¢ MaKCUMAJIbHOW TOYHOCTBHIO (POKYCHOE PaCCTOSIHHE
pacceuBarolIen JINH3bI.

Obopyoosanue. PacceuBaromias JuH3a, coOuparomias JWH3a, ONTHYECKas
CKaMbsl (TMOO MepHas JIGHTa W KPEIUICHHs IS JIMH3), JIUCT KapTOHA, HOXKHUIIBI,
TOYCUYHBIN HCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. O0CyXIar0Tcsi MpUeMbl U3MepeHus: (POKycHOTOo
paccTosiHUsL ~ pacceWBaroliel  JUH3BL.  [IpoBOAWTCS  ONBIT MO  MOJTYYCHHIO
NEUCTBUTEITLHOTO H300paKEHUSI B PACCEHBAIONICH JIMH3E IIyTEM CO3MIaHUS C

IIOMOII IO c061/1pa10mel71 JJMH3bI MHHUMOI'O HMCTOYHHKA IJId pacceHBanmeﬁ JIMH3HBI.
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3aHaTue
Takke TPOBOAUTCS OMNBIT MO HAOJIIOACHUIO PACXOSIIETOCS CBETOBOTO ITyUKa,

00pa30BaHHOTO CBETOM, U3JTyYCHHBIM TOYCYHBIM UCTOYHUKOM M MIPOIISIIINM Yepe3
pacceuBaroNlyl0 JIMH3Y, Ha KOTOpyI0 HakieeHa nuadparma. Ilo pesynbraTam
MOJIYYCHHBIX HSKCIIEPUMEHTOB PACCUUTHIBACTCS ONTHYECKAas CHUJIa PaCCEUBAIOIICH
JIUH3BI.

Onucanue cxoouceti pabomoer npakmukyma: [8], rmaBa Ne 5, mabopaTtopHas
paborta Ne 12.

15. OnpenesieHue MJIMHBI BOJHBI JIA3€PHOT0 M3JYyYeHHS € MOMOUIbIO

cxembl FOHra

Ilpakmukym

3aoanue. llpugymaiiTe SKCIIEPUMEHTAIBHYIO YCTAHOBKY, TO3BOJISIFOIILYIO
Ha0II0/1aTh UHTEPPEPEHIIMOHHYIO KAPTUHY OT CBETOBOT'O U3JTyUCHHUS Jia3epa.
Onpenenute AJIMHY BOJHBI U3IYYCHUS JIA3€PHON YKA3KHU.

Obopyoosanue. JlazepHas yka3ka, HUTKa, QoJibra, OyJIaBKH, 3KpaH, pyjieTKa.

Kpamroe onucanue pewenus. JIByms CBSI3aHHBIMU HHUTKON OyJlaBKaMu
MIPOKAJIBIBAIOTCS J1Ba OJU3KOPACIIONOKEHHBIX OTBEPCTUS B aJTIOMUHHEBOUW MUIICBOM
donbre. [lomyueHHbIE OTBEPCTHUS OCBEIAIOTCS JIa3epHBIM IMy4yKoM. B mpormieamiem
cBeTe HaOmonaercss uHTepdepeHmonHas kaptuHa. [lo paccTossHuIO MEXIy
noJiocaMu MHTEP(HEPEHIIMOHHOM KapTHUHBI M PACCTOSHUIO MEXIYy OTBEPCTHSIMHU B
¢dosibre pacCUUTHIBACTCS JUTMHA BOJHBI CBETA B JIA3EPHOM ITyUKE.

Onucanue  cxoxcell  pabomel NPaAKMuKyma:  3aKIIOUYUTENBHBIA  3Tan

BCEPOCCUMCKON OJIMMIUAIBI MIKOJIBHUKOB 1o pusuke 2000 r., 11 knacc, 3amayva No 1.

3ansaTue 16. N3yyeHne cmekTpa cBeTa Pa3jiMYHBIX MCTOYHMKOB C NMOMOUIbIO
AU(PPAKIUOHHOH PelIeTKH

Ilpakmukym

3aoanue. llpunymaiite, cobeputre W  ONUIIUTE IKCIEPUMEHTAIBHYIO
YCTAHOBKY, TO3BOJISIIONIYIO TMOJIYYUTh ONTUYECKHI CIEKTp U3JIy4eHUsi CBeTa

pa3INIHbIX HCTOYHUKOB.
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3aHaTue
[IpoBenute ucciieIoBaHUE CIEKTPOB MPEJIOKEHHBIX BaM UCTOYHUKOB CBETA.

Obopyoosanue. JlubpakimonHas pemieTka, GoHaph C JaMIOW HaKaJWBaHUS,
CBETOJMOIHBIN (POHAPH, Ta30pa3psaHAs JIAMIIOYKA, JKpaH, Auadparma, MepHas
JICHTA.

Kpamkoe onucanue pewenus. IlpoBogutcs cepusi SKCIEPUMEHTOB IO
HAOIOICHUIO ONTHYECKUX CIEKTPOB M3IyYCHHUS HWCTOYHHKOB CBETAa Pa3HOU
npupoAsl. [IpoBOIUTCS CpaBHUTEIBHBIN M KOJTWISCTBEHHBIN aHAIN3 3TUX CIIEKTPOB.

Onucanue cxodicell pabomel npakmuxyma: MexayHapoaHas OJUMIIMAAA T10

sKcriepuMeHTaabHoM gusnke 2018 r., 3amaya «CnekTpy.

3ansaTue 17. UccaenoBanue 3aBMCUMOCTH HHTEHCUBHOCTH CBE€YEHHS CBETOINOAA
OT CHJIbI MIPOTEKAKIIEI0 Yepe3 Hero TOKa

Ipakmukym

3aoanue. VI3MepbTe 3aBUCUMOCTh MHTEHCHUBHOCTH CBEYEHHMSI CBETOJIMOAA OT
CWJIBl TMPOTEKAKOLIErO0 dYepe3 Hero Toka. Omnpenenure XapakTep HW3MEPEHHOU

3aBHUCHUMOCTH.
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Obopyoosanue. Caeroamojn, moKcMeTp (Wi cMapThoH ¢ JAATIUKOM
OCBEIICHHOCTH ), TAOOpaTOPHBIN 070K muTanus (WM IBe Oatapeiiku AA, peocTtar u
MYJIBTUMETP), COSAMHUTEIHHBIC TIPOBOJIA.

Kpamkoe onucanue pewienus. TIpOBOIUTCS OSKCIEPUMEHT IO TPSIMOMY
U3MEPCHUIO 3aBUCUMOCTH HWHTCHCHUBHOCTH W3JIYyYEHHUS CBETOAMOJA OT CHJIBI
IpoTEeKarolero depe3 Hero Toka. CTpouTcs rpaduK MOTYyYEHHOW 3aBHCHMOCTH.

OHpCI{eHHCTCH XapaKTep 3aBUCUMOCTH.

3ansaTue 18. HaOuarwaenue u3dupareJbHOCTH BHYTpeHHero ¢gorodddexra k
JJIMHE BOJIHBI CBETA

Ilpakmuxym

3aoanue. YcTaHOBUTE JBa CBETOJAMOAA JPYr HANpoOTUB Jpyra. M3ydute
SIBJICHHE BO3HUKHOBEHUS (POTOTOKA B OCBEIIaeMOM CBeTouo ie. st 3Toro usmepbre
3aBUCUMOCTH CHJIBI ()OTOTOKA OT HAMNPSHKEHUS HAa CBETOJUOJIE, BBITIOJIHSIONIEM POJIb
HUCTOYHMKA cBeTa. lloBTOpUTE OMNBIT, MPUMEHSIA B KA4€CTBE MCTOYHUKOB CBETA
CBETOJIMO/IbI, TAIOIIHAE CBET C Pa3HbIMU JIMHAMU BOJH. Onpenenure yciaoBus, IpU
KOTOPBIX B OCBEIIIAEMOM CBETOHMO/I€ BOSHUKAET ()OTOTOK.

Obopyoosanue. Tpu apbl CBETOJIMO/IOB PA3HBIX 1IBETOB (KpACHbIE, 3€JICHbIE U
CUHUE), OJIOK MUTAHUS CBETOANO/1a-OCBETUTENS, MYJIbTUMETP.

Kpamxoe onucanue pewenus. JIBa CBETOAMOJa YCTaHABIMBAKOTCS HAIPOTHUB
Ipyr apyra. Yepes OOUMH CBETOIMOJ NPOMYCKAETCA TOK OT UCTOYHMKA MUTAHMS.
N3yuaeTcsi siBIeHWE BO3HUKHOBEHUS (OTOTOKA BO BTOPOM  CBETOAMOJIE.
Oo6nHapyxuBaercsi, 4To (OTOTOK BO BTOPOM CBETOJMOJAEC BO3HMKAET TOJBKO IMpHU
OCBELICHUU €TO CBETOAUOJIOM C JJIMHOW BOJIHBI, MEHBIIIEH WJIM PABHOM JINHE BOJIHBI,
Ha KOTOPYIO PACCUUTAH OCBEIIAEMbI CBETOIUO/I.

Onucanue cxooicetl pabomol npaxmuxyma: MexayHapoaHas OJMMIIAANA TIO
skcrnepumenTanbHon pusuke 2020 1., 3amava «Onromnapay [17].

IJIAHUPYEMBIE PE3VJBTATHI OCBOEHUSI KYPCA BHEYPOYHOI
JESATEABHOCTA «OCHOBBI ®HU3NYECKOTO DKCIHEPUMEHTA
(@U3NKO-MATEMATUYECKHI TIPOD®WIIb)»
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JIMYHOCTHBIE PE3YJIBTATBI
B cgepe epascoanckoco 6ocnumanus: TOTOBHOCTH BECTH COBMECTHYIO
NeSATEIbHOCTh B MHTEPECax TPaXaaHCKOTO
oOIIEeCTBa, y4yacTBOBaTh B CaMOYINpPAaBICHUM B OOpa30BaTEIbHON OpraHU3alluu;
YMEHUE B3aUMOJIEHCTBOBATh C COMAIbHBIMA HHCTUTYTaMU B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYCHUEM.
B cghepe nampuomuueckozco eocnumanus: cHOpMHUPOBAHHOCTH POCCUICKOM
TPAKJAHCKOW HWIAEHTUYHOCTH, NATPUOTHU3MA; LEHHOCTHOE OTHOIIEHHE K
rOCyAapCTBEHHBIM CHMBOJIAM, JOCTUKEHUSM
POCCHUICKHX YYEHBIX B 001acTU (PU3UKU U TEXHUKU. B
cghepe 0YX08HO-HPABCMBEHHO20 BOCNUMAHUSL:
c(pOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBEICHUS;
CHOCOOHOCTh OLICHMBAaTh CHUTYallMI0 M IPUHUMATh OCO3HAHHBIC pEILIEHUS,
OPUEHTHUPYSACh HA MOpPaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YYEHOr0; OCO3HAHHWE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTONYHMBOTO
OyyIiero.
B cgpepe scmemuueckoco eocnumarnus: 3CTETUUECKOE OTHOLIEHUE K MUPY,
BKJIFOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
npuUCcylero (pUu3nYeckoil Hayke.
B cpepe mpyoosoco eocnumanus: WHTEpEC K pazlMyHbIM  chepam
npo(hecCUOHANBHON eI TeIbHOCTH,
B TOM YHCJIC CBSI3aHHBIM C (PU3WUKOW M TEXHUKOH, YMEHUE COBEpIIaTh OCO3HAHHBIM
BbIOOp Oyayuied mpodeccud M peasu30BbIBaTh COOCTBEHHbBIE >KM3HEHHBIE IUIAHBI;
TOTOBHOCTh M CIOCOOHOCTh K 00pPa30BaHUIO U caMOOOpa30BaHHUIO B 00J1aCTH
(bU3MKHN Ha MPOTSKEHUH BCEH KU3HU.
B cghepe sxonocuueckoeo socnumanusi: COPMUPOBAHHOCTH KOJIOTHMUECKOU
KYJIbTYpbI, OCO3HaHHUE II100aIbHOTO
XapakTepa SKOJIOTMUYECKUX MPOoOsieM; MIaHUPOBAHUE U OCYIIECTBICHHE JCUCTBUN B
OKpYXalolllel cpejie Ha OCHOBE
3HaHMS 1leJIe YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA; PACUIMPEHHE OIbITa

ACATCIBbHOCTH AKOJIOTHYECKOM HAIpaBJICHHOCTH HA OCHOBC
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UMEIOIINXCS 3HAHUM 110 (PU3UKe.
B cghepe yennocmu nayunozo nosnauus. cOpMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (HHU3MUECKON HAYKH; OCO3HAHHE IIEHHOCTH HAyYHOU J1eATeIbHOCTH,
TOTOBHOCTh B TpoOIlecCe€ U3Yy4YeHHUA (U3HKH OCYIIECTBIATh MPOEKTHYIO H

HCCICOAOBATCIILCKYIO JCATCIIbBHOCTD MHANBUAYAJIIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeIbHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eHCTBUS:
Ba3oBble JloruuecKne JeiicTBUsI:
CaMOCTOSITENIbHO  ()OPMYJIUPOBATh M aKTyaJUu3WpoOBaTh  MpoOjemy,
paccMaTpuBaTh €€ BCECTOPOHHE, OINPEACIATh LEIH JSATCIBHOCTH, 3aJaBaTh
napaMeTpsl U KPUTEPUH UX
JOCTHKCHHS, BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pPacCMaTPHBACMBIX
bu3nIECKUX
SIBJICHHSIX, pa3padaThIBaTh IUIAH PEIICHHS MPOOJIEMBI C YYETOM aHaIM3a UMEIOIIUXCS
MaTepUaIbHBIX M HEMAaTePHAIBHBIX PECYPCOB; BHOCHTh KOPPEKTHUBBI B JICATEIBHOCTD,
OILICHUBATh COOTBETCTBUE PE3yJIbTATOB
IEeNIsIM, OICHUBATh PHUCKH TOCJICACTBUN  JCATCIIBHOCTH, KOOPJAMHHPOBATh H
BBITIOJIHATH PA0OTY B YCIOBHUSAX PEAIbHOTO, BUPTYaJIbHOTO
U KOMOMHHMPOBAHHOTO B3aMMOJCHCTBUS; pa3BUBATh KPCATUBHOC MEBIIIICHHE

IPU PEUICHUU KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciieroBaTeIbCKUe JEHCTBUA: BIAJETh HAYYHON TEPMUHOJIOTHUEN,
KJIFOYEBBIMU MMOHATUAMU U METOJAMH
dbu3nuecKoil HayKH; BIAJETh HABBIKAMH Y4€OHO-HCCIIEOBATENbCKON U MPOEKTHOM
NEATEIIBHOCTH
B oOsiactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY MOHCKY
METOJIOB peuleHMsl 3ahad (U3NYECKOTO COACpKaHUS, NPUMEHEHHUIO PpPa3IMnYHbIX
METOAO0B IIO3HAHUA; BJIaJIETh BUAAMU AEATEIBHOCTH I10 ITOJIYYEHUIO HOBOI'O 3HAHUS,
€ro HWHTEpIpeTalyy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX

CUTyallusiX, B TOM YHCJIE€ MPU CO3/JaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKU;

30



BBISBJISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3U M aKTYaJIU3UPOBATH 3aJ]]auy, BBIIBUTATH
TUIIOTE3Y €€ pEIICHMs, HAaXOAUTh AapryMEHThl IS JOKa3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

AHAJIM3UPOBATh IIOJYYCHHBIC B XOJAC€C PCIOCHUSA 3aa4uu  pPC3yJIbTaThl,

KPUTHUYECKH OLIEHWBAaTh MX JOCTOBEPHOCTh, IMPOTHO3MPOBATh M3MEHEHHE B HOBBIX
YCIIOBHSIX; CTaBUTh B (POPMYIHMPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON
JESATEIIBHOCTH, B TOM 4HCIE TpH W3YYCHUM (U3MKH, J1aBaTh OIICHKY HOBBIM
CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT; YMETh MEPEHOCUTH 3HAHUSA T10
(du3MKe B MPAKTUYECKYIO 00JIaCTh
KHU3HEJCSATEIbHOCTH; YMETh MHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX
oOacTei; BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TTOAXO0/IbI
Y PEICHHsI; CTABUTh MTPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE

AJIbTCPHATUBHBIC PCIICHUA.

Pa6ora ¢ unpopmaumeii:

BJIJETh HABBIKAMU MOIy4YeHUS! HH(MOpMAIMU (U3HUECKOTO COAEPIKAHUS

U3 HMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH TMOUCK, aHAIIN3,
CUCTEMATHU3AIMI0 W UWHTEpHpeTanuio MHPOPMAIMK Pa3IUYHBIX BHUAOB U (PopM
MIPE/ICTABIICHUS; OIICHUBATH IOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIB30BaTh  CpeACTBAa  WH(MOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUIA B PEIIEHWHW KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ coOM0IeHneM TPeOOBaHMI SPTOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTHUEHBI,
pecypcocOepeKeHrs, TMPABOBBIX M JITHYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0€30MacHOCTH; CO3/1aBaTh TEKCThI (PU3MUECKOTO COACPKaHUS B pa3IMUHBIX (popmaTax
C y4eTOM
Ha3HaueHUs WHGOPMAIMN W IEJIEBOM ayJUTOpPUHU, BHIOMpask ONTUMAIbHYIO (hopmy

MMpCACTABJICHUA U BU3YAJIN3AllUN.

KoMMmyHUKaTHBHBIC YHUBEPCAJIbHBbIE YUeOHbIE IeHCTBUSA:

OCYILECTBISATH OOIIEHUE BO BHEYPOUHOM JESTEIILHOCTH;
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pacmo3HaBaTh  NPEANOCHUIKM  KOH(MJIUKTHBIX CHUTyallMd ¥ CMAr4ath
KOH(JIMKTBI, pa3BepHYTO U JIOTHYHO M3JaraTh CBOIO TOYKY 3pEHHUS C
UCIIOJIb30BaHUEM

A3BIKOBBIX CPEACTB; MOHMMAaTh M HCIOJB30BaTh IPEUMYIIECTBA KOMAaHIHOM H
WHJMBUAYAJIbHOU

paboThI; BEIOUPATh TEMATUKY U METOJIbI COBMECTHBIX JAEHCTBUI C YUETOM OOIIMX

HHTCPCCOB U BO3MOXXHOCTEH KaXXJ0ro 4JI€Ha KOJIJICKTHUBA,
IIPUHUMATb Ocian COBMECTHOU ACATCIBHOCTH, OPraHu30BLIBATb

U KOOPAWMHUPOBATh JEHUCTBHUS IO €€ JOCTH)KCHHIO: COCTABJIATH IUIaH JEHCTBUH,

pacnpenensiaTh POJId C YYETOM MHEHHH YYAaCTHHKOB, OOCYXIAaTh pPE3yJbTaThl

COBMECTHOW pabOTHI; OIICHWBATh KAYECTBO CBOETO BKJIaJa W KaKIOTO YJaCTHHUKA

KOMaH/IbI B OOIIIUI

pe3yJbTaT mo pa3paboTaHHBIM KPUTEPHUSIM; IpeiaraTh HOBbIC IIPOCKTHI, OIICHUBATH
WJIEU C MO3UIMHA HOBHU3HBI,

OPUTHHAIBHOCTH, TMPAKTUYECKOW  3HAYMMOCTH;  OCYIICCTBJIATH  IMO3UTHBHOE
CTpaTErHYeCKOe MOBEICHUE B PA3TUIHBIX

CUTyalusiax, MposABJIATb TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH HWHHUIIWMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHBbIE YUeOHbIE 1eCTBHUA:

Camoopranusamnus:

CaMOCTOATENLHO OCYIIECTBIISITh IO3HABATENBHYIO I€SITEIbHOCTh B 00J1aCTH
(GU3HUKY, BBISBIATH MPOOJEMBbI, CTaBUTh M (POPMYJIHMPOBATH COOCTBEHHBIE 3aayH;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHHs] PACUETHBIX M KayeCTBEHHBIX 3ajad,
IUTAH BBITIOJIHEHUSI MPAKTUYECKOW paboOThl C YYETOM HMEIOLIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHHI;, TaBaTh OIICHKY HOBBIM CHUTYaIIUsIM;

pacumMpsTh paMKH y4eOHOro HpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JienaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a PELICHHE; OLICHUBATh

IPUOOPETEHHBIN OIIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO JPYAUIUH B 001acTu
busukmy,

MOCTOSIHHO MOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
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CaMOKOHTPOJIb, 3MOIUOHAJIbHBII MHTEJUIEKT: J1aBaTh OIEHKY HOBBIM
CUTYyalUsIM, BHOCUTh KOPPEKTUBBI B AEATECIIBHOCTb,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM; BIAJETh HABBIKAMHU ITO3HABATEIBHOU
pediexkcun Kak 0CO3HAHUSI COBEPILIAEMbIX

JEUCTBUM W  MBICIUTEIBHBIX IIPOLECCOB, WX pPe3yJbTaTOB U OCHOBAaHWUW;
UCITIOJIb30BaTh MPHEMbI pedICKCUU JIsl OLIEHKH CUTYalluH, BHIOOpA BEPHOTO

pEILICHUS; YMETh OLICHUBATh PHUCKH 151 CBOCBPEMEHHO  NPUHUMATh
pelIeHus

IIO0 UX CHMXKXCHHIO,
IIPUHUMATb MOTHBBI U APTYMCHTLI APYTUX IIPH aHAJIIN3C PC3YJILTATOB

NESATEIbHOCTH; MPUHUMATh ce0sl, MOHMMAasi CBOM HEIOCTATKH U
JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB
JEATENbHOCTH; IIPU3HABATH CBOE IIPABO U MPABO APYIUX Ha

OIITUOKH.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOydaomuiicss HayduTcsl:  MOHUMAaTh 3HAUYEHHE
OMMHCATENIbHOMN, CUCTEMATU3UPYIOIICH, 0OBSICHUTEIHbHON
U TMPOTHOCTUYECKON (YHKIMN (U3MYECKOM TEOPUU — MEXAHHWKH, MOJICKYJISIPHOMN
(bU3UKY U TEPMOJUHAMUKH, POJIb (PU3NYECKON Teopur B (POPMUPOBAHUU
MPEACTABICHUM O (PU3NYECKOW KAPTUHE MUPA; pa3inyaTh YCIOBUS MPUMEHUMOCTH
U3YYEHHBIX Mojiesiel (pU3nuecKux el
U TIPOIIECCOB (SIBJIEHUH); paznuyaTh yCJIOBHs (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH
W3YUYEHHBIX
($bu3nYECKUX 3aKOHOB, MIOHMUMATh BCEOOIIMM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTh HCIIOB30BAHUS YACTHBIX 3aKOHOB; aHAIM3UPOBATh M OOBSCHATH
MEXaHUYECKUE, TEIUIOBBIE, D3JIEKTPUYECKUE IMPOLIECCHl W  SIBJIEHUSA, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHHS U 3aKOHBI MEXAHUKHU, MOJEKYISIPHO-KUHETUYECKONW TEOPHHU,
MOJIEKYJIIPHON (U3UKKM W TEPMOJMHAMMKH, DJIEKTPOJUHAMUKH; aHAIU3UPOBATH U

O0OBSACHATH (1)H3H‘-I€CKI/IC SABJICHUS, UCITOJIb3YsA OCHOBHBIC
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MOJIOKEHUST M (DU3UYECKHE 3aKOHBI; ONMUCHIBATh (M3MYECKHUE MPOIIECCHI U SIBICHMUS,

UCIIOJIb3Ys HEOOXOAUMBIC
BEJIMYMHBI, OOBSICHATH OCOOEHHOCTH MPOTEKAHUSI U3YYaeMbIX (DU3UUYECKUX SIBICHHUI;

MPOBOJUTH UCCIIEIOBAHKNE 3aBUCUMOCTHU OJTHON (hPM3HUECKOU BEIIMYUHBI
OT JIPyrod C HCIHOJb30BAaHUEM IMPAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHUKCUPOBATh PE3YJbTAThl IMOJYYEHHON 3aBUCHMOCTH (PU3UUECKHUX
BEIMYMH B BHUJE TpadUKOB C Y4eTOM aOCOIIOTHBIX MOTPEUIHOCTEH H3MEpeHUi,
JIeJIaTh BBIBOJBI MO pe3yJibTaTaM HCCIIEIOBAHUS; MPOBOJIUTh KOCBEHHBIE M3MEPEHUS
(bU3MYeCKUX BEIWYUH, MPU 3TOM BBIOMPATh ONTUMAJIBHBIA METOJA HU3MEPECHUS,
OIICHUBATh A0COJIOTHBIE U OTHOCHUTEJIbHBIC MOTPEIIHOCTH MPSIMBIX W KOCBEHHBIX
VU3MEpPECHUMN;

MPOBOJAUTH OIBITHI MO MPOBEPKE MPEIIOKEHHOW THUIOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTAaHOBKY, AaHaJW3UPOBATh
MOJIyYEHHbIC PE3yJIbTaThl W JieJlaThb BBIBOJ O CTaTyce MPEUIOKEHHOM THUIOTE3bI;
cOOJII0IaTh TIpaBMIa OE30MaCHOTO TPyAa MPHU MPOBEICHUN UCCIIEIOBAHUNA B paMKax
MPaKTUKyMa U y4eOHO-UCCIIEI0BATEIbCKOMN ACITEIHHOCTU
C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPONCTB U JAOOPATOPHOTO 00OPYIOBAHUS;
pemaTh pacyeTHbIE 3ajlaud C SBHO 3aJJaHHOW M HESBHO 3aJaHHON (u3HMYeCKOon
MOJICJIbIO: Ha OCHOBAaHMM aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (HHM3MUECKOM
MOJIENIM, OTBEYAIOIICH TpeOOBaHUSAM 3aady, MPUMEHATh (QOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYyJaThl (PU3MYECKUX TEOpPUM TMpPU  HCIOJIH30BaAaHUU
MaTeMaTUYECKUX METOJOB pEIIeHUs 3ajay, MPOBOAUTHL pacyeThl Ha OCHOBaHUU
MMEIOIIMXCSL JaHHBIX, AHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJbI
pelIeHrs C YYE€TOM TMOJYYeHHBIX PEe3yJbTaTOB; pEIIaTh KAYECTBEHHBIC 3aayH,
TpeOyrolue NPUMEHEHUs] 3HAHUW M3 pa3HbIX pa3liesioB Kypca (PU3HUKH, a Takke
WHTETpallid 3HAaHUW W3 JPYrUX TMPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA:
BBICTPAMBAaTh JIOTHUYECKYIO IIEMOYKY PACCYXKIECHUN C OMOPOM HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UYECKHUE SBJICHHS; UCTIOIb30BATh TEOPETUUCCKUE 3HAHUSI IS
O0O0BSCHEHUS OCHOBHBIX MTPUHITUIIOB
paboTbl M3MEPUTENbHBIX MNPUOOPOB; aHATU3UPOBATH M OLIEHUBATH MOCJIEACTBUS

OBITOBOM M MPOU3BOJCTBEHHON JEATEILHOCTH YEJIOBEKa, CBA3AHHON C (DU3HMUECKUMU
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npoleccamM, C TO3UIMM  3IKOJIOTHYECKOM Oe30MacHOCTH, MPEACTaBICHUN O
palroHaIbHOM TMPHUPOAOIONB30BAHUM, a TaKXKe pa3yMHOM HCIOJIb30BaHUH
JOCTMKCHUW HAyKHM ¥ TEXHOJIOTUH JUIs NajdbHEHIIEro pa3BUTHS UYEIOBEUYECKOTO
0011IeCTBa; TPUMEHSTh Pa3IuUYHbIE CLIOCOOBI PabOTHI ¢ MH(MOpPMaLHEH HU3UIECKOTO
COJIEp>KaHUsl C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH, TpU
3TOM HCHOJb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUHU [JIsl TOHCKa,
nepepaboTKi W TPEIbABICHUS Yy4eOHOW W HAyIHO-TIOMYJISIpHOM WH(pOpMaIuy,
CTPYKTYPUPOBAaHUSI W HMHTEpIpETAlud HHGPOPMAIUU, TOJYYSHHOW M3 Pa3TUYHBIX
UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOTydaeMyr0 WH()OPMALUIO U OIICHUBAThH
ee JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWH, TaK U HA OCHOBE aHAIM3a
MCTOYHHUKA MHGOPMAIINH; MPOSBIATh OPraHU3aIlMOHHBIE U TI0O3HABATEIbHBIE YMEHHUS
CaMOCTOSITENILHOTO
npuoOpeTeHUs HOBBIX 3HAHWUM B  TPOIECCE BBIMONHEHHS MPOCKTHBIX H
yueOHOUCCIeI0BATENbCKIX PaldoT;

paboTaTh B TpyIIe C WCHOJHEHUEM pPa3jIMYHbIX COLMAJIBHBIX POJIEH;

IPOSIBIISATE MOTUBALIMIO K Oyy1iel mpodeccunoHanbHOM NesTEIbHOCTH

MO CTIEIHAIBHOCTAM (DU3UKO-TEXHUYECKOTO TMPODUIIS.

K konny 11 knacca oOyyaromuiics Hay4yuTCs: MOHUMATh pojib (PU3UKHU B
AKOHOMHUYECKOM, TEXHOJOTMYECKOM, COLIMATIbHOM
U ATHYECKOH chepax JesTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH B COBPEMEHHOM
HAY4YHOM KApTUHE MHpPA, 3HAUYCHUE OINMUCATEIBbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENBFHOM M MPOTHOCTUYECKON (QYHKUMN (U3UYECKON TeopuH, poJib
dbusndeckoit Teopuu B GOPMUPOBAHUU MPEACTABICHUHN 0 (PU3NUECKON KapTUHE MUPA,
MecTo  (u3MyeckoW  KapTUHBI MHpa B 00meEM sy  COBPEMEHHBIX
€CTECTBEHHOHAYYHbIX  MPEACTABICHUA O  MPUPOJE;  pa3iuyarh  yCIIOBUS
MPUMEHUMOCTH U3yUYEHHBIX MOJIENeH PU3NYECKUX Tel
U TIPOIIECCOB (SIBICHUH); paznudaTh yCJIOBHs (TpaHUIIbI, 00JACTH) MPUMEHUMOCTHU
U3Y4YEHHBIX
¢u3nyeCKrX 3aKOHOB, MOHUMATh BCEOOIINIA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U

OIrpaHUYICHHOCTDb HCIIOJIb30BAHHUA YACTHBIX 3dKOHOB, AHAJIM3HUPOBATH U 00BACHATH
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AJIEKTPOMArHUTHBIE, KBAHTOBBIC MPOLIECCHl W SIBJICHUSA, HCMOJIb3YysS OCHOBHBIC
MOJIOKEHUSI W 3aKOHBI DJICKTPOJWHAMUKH W KBAHTOBOW (DH3WKH; OMMCHIBATH
H3y4eHHbIC (PU3UYECKUE TIPOIIECCHI U SBJICHUS; OOBSICHATH OCOOCHHOCTH MPOTEKAHUS
W3YYEHHBIX (PU3MYECKUX SIBJICHUN, IPOBOJAUTH HCCIEIOBAaHUE 3aBUCUMOCTEH
(bU3UYECKUX BEIMYUH
C UCIIOJIb30BAHUEM IMPSIMBIX W3MEPEHUM, MPHU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCHpOBaTh PE3yIbTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYHH B BHUJC
rpauKOB ¢ y4eTOM aOCOJIFOTHBIX IMOTPEIIHOCTEH M3MEpPEHUM, JejJaTh BBIBOJBI 10
pe3yabTaraM HCCIENOBaHUs, MPOBOAUThL KOCBEHHbIE U3MEpPEHUS (HU3UYECKUX
BEJIMYMH, TPU HTOM BBIOUpPATh ONTHUMAJbHBIA METOJ M3MEPEHUS, OILCHUBATh
a0COJIFOTHBIE U OTHOCHUTEIbHBIC IMOTPEITHOCTH MPSMBIX M KOCBEHHBIX HM3MEPCHMHI;
MPOBOAUTH ONBITBI TIO IIPOBEPKE MPEIJIOKEHHOW THUMOTE3bl: IUIAHUPOBATH
DKCHEPUMEHT, COOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTAaHOBKY, aHaJW3UPOBATh
MOJyYEHHBIE PE3YyJbTaThl W AEIATh BBIBOJ O CTaTyC€ MNPEIJIOKECHHOW THUIOTE3BI,
cobmoaTh MpaBuiaa O€30MacHOTO TpyJda MpU TPOBEACHWM HCCIASAOBAHUM B
pamMKax MPAKTUKYMa u y4eOHO-HCCIIeIOBATCIILCKON  JICSITEIIBHOCTH
C HCIIOJb30BaHUEM M3MEPHUTEIbHBIX YCTPOUCTB U JAOOPAaTOPHOTO OOOpYAOBAHUS,
pelaTh pacyeTHBIC 3a/1auu C SIBHO 3aJaHHOM U HESIBHO 3aJJaHHON (DU3NUYECKOM
MOJIC/IbIO; pEIIaTh Ka4eCTBEHHBIC 3aJlaud, TpeOyrolue NpPUMEHCHUs 3HAHUU W3
Pa3HBIX pa3ziesioB Kypca (GU3UKH, a TAaK)Ke MHTETPAIlUU 3HAHUN U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTUUECKYIO IIEMOYKY PACCYKACHUM C
OTMOpON Ha W3YyYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3WYECKHUE SBIICHUS,
HCIIOJIB30BaTh TEOPETUUCCKHUE 3HAHUS I OOBSICHEHHS OCHOBHBIX IPUHITUIIOB
paboThl U3MEPUTETBHBIX MTPUOOPOB; aHAIM3UPOBATh U OIIEHUBATh MOCJICICTBUS
OBITOBOM U MPOU3BOJICTBEHHOMN JEATEIIBHOCTH YeJIOBEKa, CBA3aHHON ¢ (PU3NUECKUMU
poIeCCaMu, C MO3UIUH AKOJOTUUECKON  0e30MacHOCTH, MPEICTABIEHUN O
paLMOHAIBHOM MPUPOJIONIOIB30BAHUH, & TAKKE PA3YMHOM HCIOJIb30BAaHUH
JOCTHKCHUW HAYKA W TEXHOJIOTUN JIUTA JAIBHEUIIIETO PA3BUTHS YETOBEUECKOTO
o0I11eCcTBa; MPUMEHSTh Pa3INYHbIE CIOCOOBI pabOThI ¢ HHPOpPMAIUEH PU3NIECKOTO
COJIEpKaHMS C MCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, TPH
ATOM HCIIOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIC TEXHOJIOTHU ISl TIOUCKA,

nepepaboTKi W TPEabsBICHUS Y4yeOHOW M HAyYHO-TIOMYJISIpHON HH(pOpMaLuy,
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CTPYKTYPUPOBaHUSI M HUHTEPIpEeTalud HHQOpPMAIMH, TOJYYCHHOW M3 Pa3IHuHBIX
UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOTydyaeMyr0 MH(OPMALUIO U OIICHUBAThH
€€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHWUW, TaK U HA OCHOBE aHAJIN3a
MCTOYHMKA MHGOPMALIMH; MPOSIBIATh OPraHU3aI[MOHHBIC U TI0O3HABATENbHBIE YMEHHUS

CaMOCTOATEIBHOTO
NpUOOPETEHUSI HOBBIX 3HAHUM B MPOIECCE BHIMOTHEHUS TPOCKTHBIX U
y4eOHOUCCIIeI0BATEIhCKUX PaboT; paboTaTh B TPYIIE C UCTIOJTHEHUEM Pa3IUYHbIX
COLIMAJIbHBIX POJIEH; IPOSABIISATH MOTUBALIMIO K Oy Ty1iel mpodhecCuoHaIbHON
NEeATEIbHOCTH

M0 CHENUATIBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
N Haumenosaunue
2 KoaudecTBO
Pa3/ICIoB M TeM [IporpammHoOe coneprkanue
n/n y4eOHOro npeamMera 1acos

Pa3znen 1. Mexanuka

1.1 TIlorpemHoctu B 2 DKCNEPUMEHT U TEOPUS B TPOLIECCE
DKCIIEPUMEHTE no3HaHus npupozasl. Habmonenue
(mexiys) U DKCIIEpUMEHT B (pusuke. CrocoOsbl

HU3MCPCHUA (bHSI/I‘-IeCKI/IX BCJINYNH

(anasiorosble U IU(GPOBBIE
U3MEpUTENbHbIE TPUOOPHI,
KOMIIBIOTEPHBIE TATYMKOBBIE
CUCTEMBI).

[TorpemHocT NU3MEpPEHUI

bu3ngeckux BennurH (a0COMOTHAS

Y OTHOCUTEJIbHASA).

I'mooreza. dusmueckuit
TPaHUIIBI €70 MPUMEHUMOCTH

3aKOH,

XapakTepucTrKa IeITeTbHOCTH
00yJarommxcs

Onepupoeamb NOHAMUAMU.

HaOJII0/IEHUE, SKCIIEPUMEHT,
TUIOTE3a, TEOPHs, PU3ndecKast
BeJIMYMHA, PU3NIECKUI 3aKOH,
U3MEPUTENBHBINA TPUOOp, U3MEPEHHE,
pe3yNbTaT U3MEPEHHUS, [IeHA ICTICHHS
IKaJIbl MPUOOpPA, MOTPEIIHOCTh
uzMepenus. /lpueooums npumepoi
HaOJII0/ICHU S, DKCIIEPUMEHTA,
TUIOTE3bI, TEOPUHU, PUINUECKUX
BEJIMYWH, PU3NIECKUX 3aKOHOB,
U3MEPUTENBHBIX TPUOOPOB.
Onpeoenamp UeHY JCIIEHUS Kbl
npubdopa, adCONIOTHYIO MOTPEIIHOCTh
npsIMOTO U3MEPEHHUSI. SHAmMb
bopMyIIbI )11 OLIEHKU
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OTHOCHUTEJIbHOM IMOTPCIIHOCTHU
KOCBCHHOI'O UBMCPCHUA, IIPpaBHJIa
OKPYIJICHUA a0COJIFOTHBIX
HOFpGIHHOCTeﬁ, BBIPAKCHHUC
OTHOCHUTCIIbHBIX HOI’pCH.IHOCTCfI

B IIPOOCHTAX
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1.2

OueHka norpemHocTen
MPSIMBIX U KOCBEHHBIX
M3MEpPEHNN

(camocTosiTeIbHAS

pabora)

Onpenenenue NOTPEIIHOCTEN
MPSIMBIX U3MEPEHUN 1o
3aJaHHBIM pe3yapTaTram
n3Mmepenni.  [Ipuembl oOneHKH
MOTPEIIHOCTEN KOCBEHHBIX
U3MEPEHUN

Onepupoeamb NOHAMUAMU.
abcomroTHas IMOTrPCIIHOCTDH
HN3MCPCHUA, OTHOCUTCIbHAas

IIOTPEIIHOCTH U3MEPEHHS.
IIpusooums npumepsl IPIMBIX U
KOCBEHHBIX U3MEPEHUM.
Onpeodenams NOTPEIIHOCTH MPSMBIX
VU3MEPEHUN.

Hcnonvzoeams METON TPAHUL] IS
OIICHKH a0COJIFOTHOM MOTPEITHOCTH
PSIMOTO U3MEPEHHUS, TpaBUia
OKpYTJIeHUs a0COFOTHBIX
NoTpenrHocTed, OpMYIIbI ISl OLIEHKU
OTHOCHUTEIBHON NOTPEIHOCTH
KOCBEHHOI'O U3MEpeHus. Yuemob
OKPYTJISATHh a0COIOTHBIC

IMOTrpCIIHOCTH, BbIpaKaTb
OTHOCHUTCIIbHBIC
IOrpCIIHOCTH B IIPOLICHTAX.

Pewamyo 3a7a4u Ha OLICHKY
OTHOCUTEJBHBIX MOTPEITHOCTEN
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1.3.1 VYcpennenue
n3mepenuii. CiyvaitHas
HOTPELIHOCTD
(IpaKkTUKyM)

1

[IpubopHBIE MOTPEITHOCTH,
CIy4yallHbI€ U CUCTEMaTUYECKUE
MOTPENIHOCTH

Onepuposams NOHAMUAMU:
npuOOpHas MOTPEIIHOCTh, CIIy4aitHas
MOTPENIHOCTh, CUCTEMATHYECKas
MOTPENIHOCTb, CPEIHEE 3HAUCHHE.
lIpueooums npumepvl IPUOOPHOU,
CIIy4allHOU U CUCTEMATUUYECKOU
MOTPEITHOCTH.

Onpedensimsb SKCIIEPUMEHTAIBHO
HaOOp 3HaYeHUN (HU3NIECKOM
BEJTUYUHBI TIPU MPOBEJCHUU
HECKOJbKUX HE3aBUCUMBIX U3MEPECHHI.

Hcnonvzoeams GopMyIibl 1Sl CPEAHETO
apu(pMETHIECKOTO HECKOJTBKHUX YHUCET,
JUTS OTICHKU aOCOJIFOTHOM MOTPEITHOCTH
3Ha4YCHUS (PU3NUECKON BETUUNHBI,
OIICHEHHOTO KaK Cpe/iHee
apudmMeTnyeckoe Habopa ee 3HaYCHUH.
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1.3.2 Kunemarunueckue
U3MEPCHHUSI TaTbHOCTH
oJieTa, pacuer

Ha4aJIbHOU CKOPOCTH

(IpaKkTUKyM)

IIepemenienue, CKOpOCTb U
YCKOPEHHE MaTEepUAIbHON TOYKH,
UX TIPOEKIMH HA OCU CUCTEMBI
koopauHaT. ClioKeHue
MEPEMEIIEHUI U CIIOKEHUE
cKopocTei. JIBrmKeHue Tena,
OpOIIIEHHOTO MO YIJIOM K
TOPU30HTY. 3aBUCUMOCTh

Oyenugamsv 3HAUCHUE U3MEPIEMOIN
(bu3MUeCcKOoi BEIMUMHBI KaK CpeiHEe
apudmeTnueckoe Habopa ee 3HAUCHUH,
MOJIYYEHHBIX TIPU NPOBEACHUU
HECKOJIBKUX HE3aBUCHUMBIX U3MEPEHUN,
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
NOTPELIHOCTD 3HAYECHUSI 3TON
(bU3UYECKON BETUYHUHBI.
Yemanasnusame 63aumocesasu Mexny
OIICHKOM 3HaYeHUs (PU3NIECKOM
BEJINYMHBI, ONIPENEIIIEMOMN 110
pe3ynbTaTamM HECKOIBKUX
HE3aBUCUMBIX U3MEPEHUI, U CPETHUM
apu(PMETUYECKUM HECKOJIbKMX YUCEN

Onepuposams noHsmMusAMU: CKOPOCTb,
yCKOpeHHe, CBOOOHOE TTaJIcHUE,
JAJIbHOCTH IT0JIETa, a0COJIFOTHAS
HOTPEIIHOCTh U3MEPEHUS,
OTHOCHTEJIbHAS OTPEITHOCTD
U3MEPCHHS.

IIpusooums npumepsi CBOOOTHOTO
naJIeHUsl T MPU PA3IUYHBIX
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KOOpJIUHAT, CKOPOCTH M YCKOPEHHSI 3HAYCHUSX HAaYaJIbHOW CKOPOCTH, IPH

MaTepHaHLHOﬁ TOYKH OT BpCMCHH

PAa3HBIX yrilax MEeXAy HadaJabHOU
CKOPOCTBIO M TOPU30HTOM.
Hcnonvszoeams pyneTKy,
KHHEMaTHIeCKue (hOpMYIIbI,
OIMCBHIBAIOIINE JBUKEHUE TEIA,
OpOIIEHHOTO IO/ YTIJIOM K TOPU30HTY.
Dopmynupoeams TAIIOTE3Y O
XapakTepe 3aBUCUMOCTH JaJIbHOCTH
noJieta Tesa, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAYaJIbHOU
CKOpOCTH.

Hccneoosams 3aBUCUMOCTD
TATBHOCTH TTOJIETa Tejla, OPOIIEHHOTO
TOPU30HTAIBHO, OT €r0 HAYaJIbHOM
CKOPOCTH U UHMEPRPEemUpo8ams
TIOJIYYCHHBIC PE3YJIbTATHI. Pewams
3a/1auy Ha OMpeaesieHue 1o
AKCIIEPUMEHTAIBHBIM JTAHHBIM
HAa4aJIbHOU CKOPOCTH TeJa,
OpOIIIEHHOTO TOPU30HTAIBLHO.
Onpeodensmsb aOCONIOTHYIO U
OTHOCUTEIHHYIO TTOTPEITHOCTh
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1.4

[Ipocrenmmue
r€OMETPUYECKHE
M3MEPEHNUS

(camocTosITeTbHAS

paboTa)

MeTonpl 1 IpUeMbl TTPOBEICHUS
IPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI
r€OMETPUYECKUX BEJIMYUH (JJIUHA,
yTOJ1, TUI0IA/lb, 00HEM)

Ha4aJIbHOMN CKOPOCTH Tela,
OpOIIEHHOT'O TOPU30HTAIBLHO

Onepuposams NOHAMUAMU:
a0COJIFOTHASI MOTPEIIHOCTh U3MEPEHU,
OTHOCHTEJIbHAS TTOTPEITHOCTD
U3MEpPEHUS.

3namob METOABI U IPUEMBI TIPOBEACHUS
MPSIMBIX U3MEPEHU T€OMETPUUECKUX
BCJTUYHH.

Ipumensmo Gopmynsl s
OTIpeIeJICHHS a0COIIOTHBIX U

OTIICHKH OTHOCHUTEIBHBIX
ITOrPETHOCTEH.

Pewams 3amady Ha omnpenencHue
wiomaan (Gurypsl 1 oobema Tena
o HKCIIEPUMEHTAILHO
WU3MEPCHHBIM 3HAUCHUSIM JIJTUH.

Onpeoensameb 3HAUEHUST OTHOCUTEIIBHBIX
IIOIPEIIHOCTEN B IIPOLEHTAX



1.5 TIpaduxu
AKCIIEPUMEHTAIIBHBIX
3aBUCHUMOCTEMN.

2

['padpuueckoe npeacraBieHue Onepuposams nowsamusamu: rpapuk
3aBHCHUMOCTEH (PU3NIECKUX 3aBHCUMOCTH OAHON (PU3UYECKOM
BEJIMYUH APYT OT Apyra. JIMHEMHass BEJIWYHUHBI OT APYTOM, JTUHEHHAS
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I'paduueckas

00paboTKa TaHHBIX

(JTeK1s)

3aBUCHUMOCTE. YTJIOBOU
K03 dULIHEHT U CBOOOIHOE
cJlaraeMoe JIMHEHHOM 3aBUCUMOCTH

3aBHCHUMOCTb, YTTIOBOU KOA(D(UIIUEHT
¥ CBOOOJIHOE cllaraeMoe JIMHEHHO!
3aBHCHMOCTH, allllPOKCUMAIINS,
UHTEPIOJIALNSA, YKCTPATIOJISALIUA.
3nams npaBUIIa MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUYUH
IpyT OT Jipyra.

Cmpoumb rpaduKH JTMHENHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUUH
ApyT OT Apyra.

Ilpumenams TnpaBuIa MOCTPOCHUS
rpaguKoB 3aBUCHUMOCTEN
duznYeCKUX BETUYHH IPYT OT JIpyTa.
Ipusooums npumepsl aNMpPOKCUMAITHH,
WUHTEPIOJIALNH, SKCTPATIOJISAIUH.
Ymems IpoBOIUTH MPOLIETYPHI
anmpOKCUMAIUH, UHTEPTIOJISIIHH,
AKCTPATOISIIH.

Onpedensimeb 3HAUECHUS YTIIOBOTO
kodddumreHTa u cBOOOTHOTO
cJlaraeMoro JIMHEHHOM 3aBUCHUMOCTH,
OIICHUBATH WX a0COFOTHBIC
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INOTrpCIIHOCTH.

Yemanaenusams 63aumoceasu MEXy
MaTEMaTUYECKUM MOHATHEM IHMHEHHAs
(GYHKIHS U TUHEHHOM 3aBUCUMOCTBIO
(u3nYECKUX BEMYMH JPYT OT JIpyra.
Hccrnedosams u unmepnpemuposamo
rpauky TUHEHHBIX 3aBUCUMOCTEN
(U3UYECKUX BEJIIMYUH APYT OT Apyra.
Pewams 3anaun Ha MOCTpOEHUE
JUHEWHBIX IpaUKOB 3aBUCUMOCTEN
(U3NYECKUX BEJIIMYUH APYT OT Apyra 1o
3aJlaHHBIM Habopam
HKCIIEPUMEHTAIbHBIX JaHHBIX,
ONpeaesATh O MOCTPOEHHOMY IrpaduKy
yTI0BOM KO3 HUIIMEHT U CBOOOHOE
cjlaraeMoe, OLIEHUBAaTh UX a0COJIFOTHbBIE
Y OTHOCUTEJIbHBIE ITOIPEITHOCTH
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1.6

O6paboTka
HEJIMHEHUHBIX
3aBUCHUMOCTECH:
JIMHEapu3auus,
MTOACYET IJIOIIAIN

['paduueckoe
MPEJICTABJICHUE
3aBUCUMOCTEH (PHU3UIECKUX
BEJIMYUH JPYT OT Jpyra.
Henunelinas 3aBUCMMOCTh U
€€ JJMHeapu3aIus

Onepuposams nowsamusamu: rpapuk
3aBHCUMOCTH OAHON (PU3UYECKOM
BEJIMYMHBI OT APYTrOW, HEJIMHEWHAS
3aBUCHMOCTb, JINHEAPU3ALIUS
HEJIMHEWUHOW 3aBUCUMOCTH, IIJIOIIA/Ib
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noJ1 rpauKoM, o1 rpa)ukoM 3aBUCUMOCTH,

MIOCTPOEHUE
P KacaresbHas K rpaduKy 3aBUCUMOCTH B

KacaTeJbHBIX K

rpaduKy (JEKIus) JTAHHOM TOYKE.

3nams npaBUIIa MOCTPOCHUS TPAPHUKOB
3aBHCUMOCTEN (PU3NUECKUX BETHINH
JpyT OT Jipyra, GU3NUECKU CMBICIT
TUTOIIAIU TIOJ] TPaUKOM 3aBUCUMOCTHU
¥ KacaTeJIbHOH K TpaduKy 3aBUCUMOCTH
B JaHHOM TOuKe. Cmpoums UCXOIHbIE
U JIMHEApU30BaHHbIC TpaPUKU
3aBHUCHUMOCTEH (PU3NIECKUX BETUIUH
JpYyT OT JIpyra, KacaTeIbHYIO K
rpaguKy HEIMHEHHOW 3aBUCUMOCTH B
JTaHHOM TOYKE.

Ilpumenams TpaBUiIa TMOCTPOCHUS
rpaguKoB 3aBUCHUMOCTEN
(Gu3nYECKUX BETUYHH JPYT OT JIpyTa.

Onpeodensme 3HAUCHUS TIOIIAAN
1o rpaKOM 3aBUCUMOCTH H
yrii0Boro ko3gduimenrta
KacaTelbHOH K rpaduky
HEJIMHEWMHOU



3aBUCUMOCTH B IIaHHOﬁ TOYKC,
OLICHUBATh UX a0COJIFOTHBIE

IMOTrpCIIHOCTH.

Yemanasnusamo 63aumocessu MexXny
MaTeMaTUYECKUM MOHSTHEM
«PYHKIUS» U 3aBUCUMOCTHIO
(bU3UYECKUX BEJIMYMH APYT OT JApyra.
Hccneoosams u unmepnpemuposamso
rpaguKyd HETMHEHHBIX 3aBUCUMOCTEH
(bU3MYECKUX BEJIMYMH APYT OT JApyra.
Pewams 3anaun Ha TIOCTPOECHUE
JMHEapU30BaHHBIX I'pauKoB
3aBUCUMOCTEN (U3HUECKUX BEIUYUH
JPYT OT JpyTa Mo 3aJlaHHbIM Habopam
AKCIIEPUMEHTAIIbHBIX JaHHBIX,
ONPEAEIISITh IO NOCTPOCHHOMY
rpaduky yrioBoit kodhuiueHT u
CBOOOAHOE clTaraeMoe, OIICHUBATh UX
aOCOJIIOTHBIE M OTHOCUTEJIHHBIC
MOTPEIIHOCTH
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1.7

N3mepenue
3aBUCUMOCTH
KOOPAWHATHI TPAHULIBI

o0JacTh HaMOKaHUS
OT BPEMEHH.
JInneapuzanus
3aBUCUMOCTH
(IpaKkTUKyM)

PaBHOMepHOE 51
HEPABHOMEPHOE
MPSIMOJIMHEUHOE JBH)KCHUE.

Koopaunara, BpeMsi, CKOPOCTb

Onepuposams nowsamusamu: rpapuk
3aBHCUMOCTH OAHON (PU3UYECKOM
BEJIMYMHBI OT APYTrOW, HEJIMHEWHAS

3aBUCUMOCTb, JINHEAPU3ALIHS
HEJIMHEHHON 3aBUCUMOCTH.

Cmpoump nTuHeapru30BaHHBIN IpadrK
3aBUCUMOCTH (PU3UUECKUX BEJIUUUH
ApYT OT Apyra.

Ilpumenams TpaBUia TOCTPOCHUS
rpaduKoB 3aBHCUMOCTEMN
(bU3UYECKUX BEJIMYMH APYT OT JApyra.

Onpeodensimy ~ 3HA4Y€HUs  YIJIOBOTO

koahurrenTa u CBOOOTHOTO
cJaraeMoro rpaduxa JTMHEUHOU
3aBUCUMOCTH,  OIICHUBATH ux
a0COJIIOTHBIE MOTPEIIHOCTH.

Hccneoosamv u unmepnpemuposams
HEJIIMHEUHYIO 3aBUCUMOCTh
KOOPJIUHATHI TPAHULbI obnactu

HaMOKaHMU 6YM8,FI/I OT BpCMCHHU.
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Hcnonvzo6ams CEKyHAOMED U PYIETKY

1.8 Hzydenue ynpyroro 2 Cuna. N3mepenue cuibl  Onepupogamsv noHamuamu: cunia,

rucTepesuca JIMHAMOMETPOM.  YIIpyTHe g Aedopmals, ynpyrui rucrepesuc.

MPAKTUKYM Ymemos popmynnpoBaTh 3aK0H I'yka
(p yM) YaCTHYHO ynpyrue aeGopMariim. $optyzHp yka,
coOupaTh IKCIIEPUMEHTAIBHYIO

Cuna ynpyroctu. 3akoH ['yka.
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OTtkiioHEeHUS OT 3aKoHa ['yka.
['uctepesuc. Pabora cuiibl Ha
MaJIOM U Ha KOHEUHOM

nepemeniernd. [ padguaeckoe
MPEICTaBICHUE PAOOTHI CUIIbI

YCTaHOBKY.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCHUMOCTH JIJIMHBI OOBEKTA OT
BEJIMUMHBI IPHIIOKEHHOM K HEMY CHJIBI.
Cmpoums HeMUHENHBIN TpaduK
3aBHCUMOCTH (PU3UYECKHUX BEIHUNH
IpyT OT Jipyra.

Ilpumenams TpaBUiIa TMOCTPOCHUS
rpaduxos 3aBHCUMOCTEM
buznYeCKUX BETUYHH JPYT OT JIpyTa.
Hccnedosams u unmepnpemuposams
HEJIMHEWHYI0 3aBUCUMOCTH JIJTUHBI
00BEKTa OT BETMYUHBI MPUITOKECHHON

K HEMY CHUJIBL.

Onpeodenamp yroy HaKJIOHA
KacaTeJlbHOU K rpaduKy HEJIMHEHHOU
3aBHCHUMOCTH B IaHHOM TOYKE, MJIOMIAIb
o rpaKoM, OIIEeHUBATh A0COFOTHBIS
¥ OTHOCHUTEIHbHBIC TTOTPEIIHOCTH ATHX

BCJINYHH.

Hcnonvzosamo CCKYHIOMCDP
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Y TUHAMOMETD.
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1.9

HaxoxaeHue macchl
JIMHEHKY U IITIpULa C
IMOMOIIBIO
ypaBHOBEIIMBAHUS
pbruara (pakTUKyM)

AOCOIOTHO TBEP/IOE TETIO.
BpamarenbHoe ABUKEHUE
TBEPAOTO TeJIa. MOMEHT CHIIBI
OTHOCHUTEJIbHO OCH BpaIllCHMUS.
IIneuo cumnbl. CloXeHHE CHII,
MPUJIOKEHHBIX K TBEPAOMY TETy.
IlenTp TsxeCTH Tena. Y CIIoBUA
paBHOBECHS TBEPJIOTO Tea. Prruar

Yemanasnueams 63aumocssnsu

MEXy OorpeneseHrueM (pu3ndaeckon
BEITMYMHBI «KMEXaHUUYECKas paboTay M
Te€OMETPUYECKUM TTOHATHEM

«IJIOIIAb MO/ TPa(QUKOM 3aBUCUIMOCTH
BEJTUYMHBI CUJTBI OT BEJIMUUHBI
nedopmarmn

Onepuposams NOHAMUAMU: MOMEHT
CHUJIbI OTHOCUTENLHO OCH BpaIleHUs,
TUIEYO CUJIBI, IICHTP TSHKECTH Tena,
phIUar.

Ymems hopmMyaupoBaTh MpaBUiio
MOMEHTOB, YCJIOBHSI paBHOBECHS
a0COJIFOTHO TBEPJIOTO TeJa, CKIIAIbIBATh
CUJIBI, IPUIIOKEHHBIE K TBEPJIOMY TETY,
coOHpaTh HKCIIEPUMEHTATILHYIO

YCTaHOBKY.
IIpusooums npuUMeEpPbl IPUMEHEHUS
pBIUAroB.

Dopmynuposams TUIOTE3Y 0
XapakTepe 3aBUCUMOCTH KOOPIUHATHI
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TOUYKH
phIyara

OTIOPBI

YPaBHOBCIICHHOTO
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OT BEJIMYWHBI CHJIBI, PUJIOKEHHON K
ero KOHITY.

Cmpoums nuHeHbIN TpaduK
3aBUCHUMOCTH (PU3NICCKUX BEITUIHH
JpyT OT JIpyTa.

Ilpumenams TpaBUiIa TMOCTPOCHUS
rpaguKoB 3aBUCUMOCTEH
(bu3MUeCKUX BEIIMYUH APYT OT ApyTa.
Hccnedosams u unmepnpemuposams
3aBUCUMOCTh  KOOPJIMHATHI  TOYKHU
OTIOPBI  YPAaBHOBEIIEHHOTO phlUara
OT BEITUYHMHBI CHJIBI, MPUIOKEHHOM
K €ro KOHITY.

Onpedensime 10 TpaduKy TUHEHHOM
3aBUCUMOCTH 3HAYEHUS YTIIOBOTO
kod(pdurirerTa u cBOOOTHOTO
cJIaraeMoro, OoleHMBaTh a0COJIIOTHBIE
Y OTHOCHUTEJIBHBIC ITOTPEITHOCTH 3TUX
BEJTMYHH.

Hcnonvzosams NMuHENKy, a TaKxKe

mIIpui ¢ ACJICHUAMUA OJIA U3MCPCHUA
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o0beMa.

Pewamo 3aa44 O paBHOBCCHHU pbIdyara

60



61



1.10 MUsmepenue
KoadpumeHTa
YHEPTEeTUYECKHUX TIOTEPh
MPHU OTCKOKE IIapHKa
OT TTOBEPXHOCTH
(TIpakTUKyM)

NMnynbe CUITBI M U3MEHEHHE
UMITyJIbCA TeJa. 3aKOH
COXpaHEHUS UMITYJIbCA.
Kunernueckas sneprus
MaTepuaabHON TOYKHU. Teopema
00 U3BMEHEHUN KUHETUYECKON
SHEPIrUU MATEPUAIIBHON TOUKH.
[TorenuuanbHbie U
HEMOTECHIMAIBHBIE CUIIBI.

IloTeHnMabHAsA SHEPTUSL.
[loTeHuManbHAs SHEPTHS TENA B
OJIHOPOJHOM I'PaBUTALMOHHOM
nosie. CBsi3b pabOTHI
HEMOTEHIMAIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TE. 3aKOH
COXPaHEHHs] MEXaHUYECKON
DHEPIruM. YIPYrue U HeyIpyrue
CTOJIKHOBEHMs. BHyTpeHH s
DHEprus Tena

Onepupogsams NOHAMUAMU. UMITYJIbC
CUJIBI, UMITYJIbC TEJIA, KHHETUYECKAs
JHEPIrUsi MaTepUaIbHON TOUYKH,
MOTCHIIMAJIbHBIE U HEMTOTCHIIMAIbHBIC

CUJIBI, IIOTCHIHUAJIbHAA SHCPI'UA (B T.4.

TeJia B OJTHOPOJIHOM I'PaBUTALIMIOHHOM
1oJIe), YIIpyrue M HEeynpyrue
CTOJIKHOBEHHUS. Y memo
bopMyIIHpOBaTh 3aKOH COXPAHECHUS
UMITYJIbCa U T€OpEMY 00 U3MEHEHHUU
KMHETHUYECKOU SHEPTUHU
MaTepUaJIbHON TOYKH, JaBaTh
omnpee/ICHUE MOTEHIIMAIbHBIX U
HETIOTCHIIUAILHBIX CHUJI,
bopMyIIMpOBaTh 3aKOH COXPAHECHUS
MEXaHU4YeCKOM dHepruu. Ilpusooums
npumepsl CIy4aeB, KOTIa UMITYJIbC
TeJIa COXPAHIETCS WM HE
COXpaHAETCs, KOTJla MEXaHU4YeCKas
SHEPIrHUsi CUCTEMBI COXPAHSETCS WU
HE COXPAHSIETCS, YIPYTUX U
HEYIPYTUX CTOJIKHOBEHUIA.
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Hroro no paszneny

20

Dopmynuposams TUTIOTEZY O XapaKTEPE
3aBUCHUMOCTH BBICOTBI OTCKOKA IIapHKa
NIOCJIE COYJIaPEHUS C TOBEPXHOCTHIO
TOPU30HTAIBLHOTO CTOJIA OT BHICOTHI
copoca.

Cmpoums TUHEWHBIN U HETMHEUHBIN
rpaduK 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH JIPYT OT JApyTa.

Ilpumensams TIpaBWIA TOCTPOECHUS
rpaduKoB 3aBUCUMOCTEMN
(bu3MUeCKUX BEIUYUH APYT OT ApyTa.
Hccneoosams u unmepnpemuposamso
3aBUCHUMOCTb BBICOTBI OTCKOKA IIapHKa
MIOCJIE COYJApPEHUS C IOBEPXHOCTHIO
TOPU30HTAIBLHOTO CTOJIA OT BHICOTHI
copoca.

Hcnonvzoeams pynetky. Pewams
3aaun 00 aOCOJIFOTHO YNPYTUX U
a0COTIOTHO HEYIIPYTUX
COyapeHusx
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Paznen 2. MoJgekyJasipuasi Gu3nKa 1 TEPMOJANHAMUKA
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2.1.

Onpenenenue
TETUIOEMKOCTH
TBEP/Oro Tena
(TIpakTUKyM)

KonndecTBO TEIIOTHI.

TenmoeMkocTh Tena. Y aeapHas

Y MOJISIpHAsl TETTIOEMKOCTH
BEIIECTBA. Y PaBHEHUE TEIIJIOBOTO
Oananca. TeroBoe paBHOBECHE

Onepuposams noHAMuUAMU. KOJTHUECTBO
TEIJIOTHI, TETNIOEMKOCTD Teja, yAeIbHas
¥ MOJISIpHAs TEIJIOEMKOCTH BEIIECTBA,
TEIJIOBOE PAaBHOBECHE.

Ymems hopmynupoBaTh ypaBHEHHE
TEIJI0BOro OanaHca, coOupaTh
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepsi Te,
00J1a1aroIMX OJUHAKOBOU
TEIJIOEMKOCTBIO, HO Pa3InYHOM
YIEIbHOW TEIJIOEMKOCTBIO.

Ipumensmob ypaBHEHUE TETIIOBOTO
Oayradca 11 ONHUCaHMS TTporiecca
TEIJI000MeHa TBEPAOTO TeJa C BOJIOMH.
Hccneoosams T€IIOOOMEH MEXAY
TBEPJBIM TEJIOM U KUJKOCTIMH U
UHmMepnpemuposams Pe3ybTaThl ITHX
OTIBITOB.

Onpeodensimo TEIUIOEMKOCTh
TBEpJIOTO  TeJla Ha  OCHOBaHUU
pe3yJbTAaTOB OMBITOB IO H3YyYECHUIO
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TeriooOMeHa
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MEXKy TBEPABIM TEJIOM U KUJIKOCTIMU
C pa3HbBIMH TEMIIEpaTypaMH, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEJIbHYIO

IMOTPCIIHOCTHU I/IBMepeHHOﬁ BCIIMYHUHBI.

Hcnonvzoeams TEpMOMETD.
Yemanasnueams 83aumoceazu Mexmy
3aKOHOM COXpaHEHUS SHEPTUH U
ypaBHEHHUEM TEIUIOBOTO OanaHca.
Pewams 3anaun Ha IpUMEHEHUE
ypaBHEHHUS TEIJIOBOTO OanaHca

Nsmepenue 2 JlaBnenue, o0beM, TeMneparypa, Onepuposams NOHAMUAMU:
TEeMIIEPaTypbl PyK KOJITYECTBO BEIIECTBA. VINCANbHEIH  napnenue, 0ObeMm, TeMIepaTypa,
JKCIIEpUMEHTATOPA ra3. YpaBHenue MeHeneeBa— .
9 KOJIMYECTBO BEIIECTBA, UACATbHBIN
Y 1aBJICHUS, Knaneripona. ['a30BbIe 3aKOHBI.
KOTOPOE MOTYT T'a30BbIii TEPMOMETD ra3. Ymems 3anuceiBaTh ypaBHEHHE
CcO3JaTh €ro JEerKue MenneneeBa—Knaneinpona,
(IpakTUKyM) (bopMyIMpOBaTh Ta30BbIE 3aKOHBI,

coOupaTh IKCIIEPUMEHTATILHYIO
YCTaHOBKY.

3Hampb yCTPOWCTBO M TPUHIIAI PAOOTHI
ra30BOr0 TEPMOMETDA.

IIpusooums npumepst NOBEICHUS raza
IIPH U3MEHEHUH €T0 JaBJICHUs, 00beMa,
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TEMIIEPaTypHI.
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Ilpumensams NUHEWKY U CEKYHIIOMED.
Onpeodensimo TeMIepaTypy u
NABJICHHWE  WJEaJbHOrO0 Tra3a 1o
pe3yJbTaTaM OIBITOB C CAMOAEIbHBIM
ra30BbIM TEPMOMETPOM.

Hcnonvzoeame NTUHENKY U
CaMOJEIIbHBIN Ta30BbIA TEPMOMETD.
Yemanasnusamo 63aumocsssu
M€Ky BHEIIHUMU U BHYTPEHHUMU
MaKpoIapaMmeTpamMmu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewams 3anaun Ha npUMEHEHUE
ypaBHeHUsI MeHieneeBa—
Knaneiipona
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2.3.

OddexTuBHBIN
Kod(ppunreHT
KECTKOCTU CUCTEMBI.
Onpenenenrne MOayst
FOnra npoBooku ¢
MOMOIIIBIO pblUara.
Onpenenenue
npeaena ynpyrou
nedopmaruu

(IpaKkTUKyM)

Jledopmaruu TBEp0TO TENA.

Pactsxenue u cxxatue. Monyiib
Onra. Yopyrue u Heynpyrue
nedopmaruu. [Ipeaen ynpyrux
nedopmaruii. 3akon ['yka.
MOMEHT CHIIBI OTHOCHUTEIBHO OCH
BpaiieHud. [Inedo cunbl. Ycnoud
paBHOBECHS TBEPJIOTO Teia. Peruar

Onepupogsams NoHAMUAMU. YIIPYTHE
U Heynpyrue nedopmaiuu, npeaent
ynpyroi aedopmaru, MOAYIh
FOHra, MOMEHT CUJTbI OTHOCUTEIIBHO
OCH BpAIlIEHUSI, TJIEYO CUJIbL, pbIYar.

Ymems popmynupoBats 3akoH ['yka
Ut nepopManiuy pacTsHKeHUs
OJIHOPOJHOTO CTEPKHS C MMOCTOSTHHBIM
MONEPEYHBIM CEYCHUEM, YCIOBUE
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paBHOBecHUs a0COJIIOTHO TBEPJOTO Tela,
coOUpaTh HKCIEPUMEHTATILHYIO
YCTaHOBKY.

IIpusooums npumepst ynpyrux u
Heynpyrux aedopmaiiuii, MaTepuanoB C
paznuuHbIMA MoayIsiMu FOHra.
Ipumenams 3aKkoH I'yka s pacuera
nedopMaliy pacTs>KEHUS MPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD YIJIMHEHHUS
IPOBOJIOKU OT BEJIMYMHBI
pacTATUBAIOLIEN €€ CUJIbl U
uUHmMepnpemupoeams TOJIyYCHHbIE
pe3yJIbTaTHI,

B TOM YHCJIE JJIsI ONIPEEIICHUs peesia
ynpyroi aedopmarii.

Onpeodensames monynb FOHra
MIPOBOJIOKH HA OCHOBAHUM PE3YyJIbTaTOB
OTBITOB IO PACTSKEHHIO IMTPOBOJIOKU C
TTOMOIIIBIO PA3JIMYHBIX 110 BETUIMHE
CHJI, OLICHUBATh aOCOJIIOTHYIO U
OTHOCUTEIHHYIO TTOTPEITHOCTh
n3MepeHHoro moayJs FOHra.
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Hcnonvzoeams HEPABHOILUIEYUN pblUar

JJIs1 YBCIIMYCHUS CUJIbI U TICPCMCIICHU .

Pewams 3anaun Ha IpUMEHEHUE
3aKoHa ['yka jJid pacuera pacTsKeHUs
Y CXKATHUS CTEPKHEN
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2.4.

N3mepenue
KoadpumeHTa
OBEPXHOCTHOTO
HATSHKEHUS METOIOM
OTpbIBa (NMMPAKTUKYM)

IloBepxHOCTHOE HaTsDKEHHUE.
KoadgdunmenT  moBepXHOCTHOTO
HATSKCHUS. Cuiia
MTOBEPXHOCTHOTO HATSKCHUS.
Kanwmsipuasie aBinenus. [laBienne

M0/, UCKPUBJIEHHOW MOBEPXHOCTHIO
x)unkoctu. opmyna Jlammaca

Onepuposams NOHAMUAMU.
MOBEPXHOCTHOE HATSKEHHUE,
KO3(pGHULIMEHT MOBEPXHOCTHOTO
HATSHKCHUS, KAMWUISAPHBIE SBJICHUS.
Ymemuw 3anuceiBaTh OPMYITY JUISI CHUIIBI
MOBEPXHOCTHOTO HATSHKEHUS, (OPMYITY
Jlarutaca nJist onpeaeneHus JaBJICHUS
M0/ UICKPUBIICHHOHN MTOBEPXHOCTHIO
XKUJKOCTH, COOMpaTh
AKCIEPUMEHTAJIBHYIO YCTAaHOBKY.
IIpueooums npumepvl TOBEPXHOCTHBIX
SIBIICHUM Y KallWJUISPHBIX SBJICHUMN.
IIpumensams METO/ OTPHIBA PAMKH OT
MTOBEPXHOCTH KUJKOCTH JIJIsi
u3MepeHus kodpduireHTa
MTOBEPXHOCTHOTO HATSKECHUS
JKUIKOCTH. Mccneoosamb 3aBUCUMOCTD
BCJIUYHHBI
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CUJIbI, HEOOXOIUMOM JJII OTPBIBA OT
IIOBEPXHOCTH BOABI IPOBOJIOYHON
paMKHu, OT €€ mepumerpa u
UHmMepnpemupo8ams pe3yybTaThl
IIPOBEJECHHBIX N3MEPEHUM.
Onpeoensamsb KOdPHULIUEHT
MOBEPXHOCTHOT'O HATSKCHUS
KUJKOCTH MO PE3yIbTaTam
IIPOBEICHHBIX U3MEPEHUI, OLIEHUBATh
a0COJIOTHYIO ¥ OTHOCHUTEIIBHYIO
NOTPELIHOCTD U3MEPEHHON BEJINYNHBI.

Hcnonvzoeams pbryar Juist CO31aHUS
CHWJIBI 33JaHHOM BENUYUHBL. Pewamb
3aJla4 Ha IpUMEHEeHue GopMYyJIb
JUTSL CUJTbI TOBEPXHOCTHOTO
HaTshkeHus U popmynsl Jlannaca

2.5.1. OmnpeneneHue TOYKH 1 HacebienHbie 1 HEHACHIIIEHHBIE Onepuposamsv NOHAMUAMU.
POCHI (MMPaAKTUKYM) napel. KauectBeHHas HACBHIIICHHBIN U HEHACHIITICHHBIN
3aBUCUMOCTbH TIJIOTHOCTH U nap, BJIaXKHOCTh BO3/lyXa,

JTaBJICHUS HACBIILIEHHOTO Iapa OT  aOCOJIFOTHAsl M OTHOCHUTEJbHAs

TEMIIepaTypbl, UX HE3aBUCUMOCTb  BJIAXKHOCTb. Y Memb KaueCTBEHHO

oT o0bema ONMCHIBATH 3aBUCUMOCTb IIJIOTHOCTH
U JIaBJICHUS
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HACBIIIIEHHOTO Tapa.
BnaxxHocTh Bo3ayxa.
AOCOIIOTHAsT ¥ OTHOCHUTEIIbHAS
BIIQYKHOCTD

HACBIIIEHHOTO TIapa OT TeMIIEPaTypHl,
UX HE3aBUCHUMOCTH OT 00beMa
HACBIIIEHHOI'O M1apa, coOuparTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsvl HACHIIIICHHOTO
¥ HEHACHIIIEHHOTO Tapa.
Uccnedosams mpoliecc BBINAJACHUS
pOCHI npu OHIDKEHU U
TEMIEPATYPhI BIAXKHOTO BO3yXa

U UHMepnpemupo8ams OTy4YEeHHBIC
PE3yIbTaTHI.

Onpedensimeb O NOTYYEHHBIM
HKCIEPUMEHTAIbHBIM JAHHBIM
TEMIIEPaTypy TOUKY POCHI, U 3aTeM, C
MOMOIIbIO TAOJIUIIBI 3aBUCUMOCTH
JIaBJICHUS HACBIIIIEHHOTO Tapa BOJIbI
OT TEMIIEPATYPbl, OTHOCUTEIBbHYIO
BJIQKHOCTH BO3/IyXa, a TAKXKE
a0COTIOTHBIE M OTHOCUTEIbHbBIE
MOTPEITHOCTH ATHX BETHYWH.

Hcnonvzosamsb TEPMOMETP.
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Pewams 3a51a4n Ha BEIYUCIIEHUE
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A0COJIFOTHONU YU OTHOCHUTEIILHOM
BJIAKHOCTH
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2.5.2. 3HAKOMCTBO C
ANEKTPUICCKUM
KOHJICHCATOPOM
(IpaKkTUKyM)

DNEKTpUYECKUI 3apsil.
DnexTpudeckoe ToJIe.
HanpskeHHOCTP M ITOTEHIHAI
AIEKTPUYECKOTO TIOJISL.
PazHocTh  MOTEHIMAIOB U
HaIpsHKEHHE.

N3mepeHne HanpsKeHUsI.
Bonbrmetp. Konaencarop.

DIIEKTPOEMKOCTh KOHIEHCATOPA.
[TapaiutenbHOE

1 IIOCJIENOBATEIBLHOE COEIUHEHINE
KOHJICHCATOPOB

Onepuposams NOHAMUAMU.:
ANEKTPUYECKUH 3apsil, SIEKTPHIECKOE
T0JIe, HAMPSHKCHHOCTh W MTOTCHITHAT
ANEKTPUYECKOTO TOJISA, Pa3HOCTh
MIOTEHIIMAJIOB U HANPsDKEHUE,
KOH/ICHCATOP, JIEKTPOEMKOCTh
KOH/IEHCaTopa.

Ymems BBIYUCIATH 3aps]i KOHJEHCATOPA
IO €r0 AIEKTPOEMKOCTHU

U HaNPsDKEHUIO, IPUMEHSITh

dbopmyIbl T pacyeTa
AJIEKTPOEMKOCTH TIPH
MOCJIEIOBATEILHOM U MapalieIbHOM
COCTMHEHUH KOHJICHCATOPOB,
coOUpAaTh EKTPUUYECKYIO IIETTb.
I1Ipusooums npumepoi

MIOCJICI0OBATEIBLHOTO U TapajlIeIbHOTO
COCIMHECHHS KOHJICHCATOPOB.
Hccrneoosams 3aBUCUMOCTD HAITPSHKCHUS
Ha KOHICHCATOpE
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OT €T0 AJIEKTPOEMKOCTH U
UHMeEepnpemupo8ams pe3ybTaThl
ATOTO KCIEepUMeHTa. Onpedensims
OTHOIIICHUE JICKTPUUECKHUX
€MKOCTEH IByX KOHJICHCATOPOB I10
U3MEPEHHBIM 3HAYCHUSIM
HaIpsDKEHUS Ha HUX, OLICHUBATh
a0COIIOTHBIE W OTHOCHUTEILHEIE
MOTPEIIHOCTU U3MEPSAEMBIX
BeNIMUuH. Mcnonv3osamso
BOJILTMETP. Pewams 3aj1aun Ha
COEMHEHNUE KOHACHCATOPOB

Hroro no pazneny 9

Paznen 3. DiaekTpoauHaMM KA.

3.1. HM3ydenwue mporecca 2 DJIEKTPUUECKUM 3apsi. Onepuposams NOHAMUAMU.
pa3psIKK KOHJICHCaTopa DeKTpUIecKoe moJie. AJICKTPUUECKUH 3apsij,
(mpaxTHKyM) HamnpsokeHHOCTh ¥ TOTEHITHAT AIEKTPUYECKOE T0JIE€, HATIPSIKEHHOCTD
ANEKTpUUYECKOro oJist. Pa3HOCTH Y TIOTEHIIAAJT AJIEKTPUUYECKOTO OIS,
MOTEHUUANIOB U HanpsbkeHue. JJC  pa3HOCTh NOTEHIUMATIOB U
HWCTOYHHUKA TOKa. M3mepenue Hanpspkenue, IJ[C ucrouyHuka Toka,
HanpspbkeHus. BoasTMerp. KOHJICHCATOP, JIEKTPOEMKOCTh

KOHICHCATOpA,
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KonaeHcaTop. D1eKTpoeMKOCTh
KOHJIEHCATOpa. DIEKTPHUUECKOe
conpoTuBieHue. 3akoH OMa i
MTOJTHOM (3aMKHYTOM)
AIIEKTPUYECKON TIETIH.

KonpgeHcarop B 11eru noCTOSTHHOTO
TOKa

AIEKTPUUECKOE COMTPOTUBIICHHE.
Ymems hopmynupoBats 3akon Oma
TSl TIOJTHOM (3aMKHYTOM )
AJIEKTPUUYECKON 11U, BEIYUCISATh
3apsii KOHAEHCATOpa IO €ro
AIEKTPOEMKOCTH W HANPSIKEHUIO,
coOUpaTh AIEKTPUUECKYIO 11ETIb.
Ilpusooums npumepsvt TOBEICHHUS
KOHJICHCATOpa,  BKJIIOYEHHOTO B
L[ETb MOCTOSIHHOTO TOKA.
Dopmynuposams TUIIOTEIY O
XapakTepe 3aBUCUMOCTH CHUJIbI TOKA OT
BPEMEHHU MPH pa3psiaKe KOHAEHCATOpa
4yepe3 pe3ucTop.

Cmpoumb TpadvK 3aBUCUMOCTH CHJIBI
TOKa OT BPEMEHU IIPU pa3psiIKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
Ilpumensms ipaBuia MOCTPOCHUS
rpaUKOB 3aBUCUMOCTEN (PU3MIECKUX
BEJIMYMH JIPYT OT JApyra.

Hccneoosamsb 3aBUCUMOCTD CHJIIBI TOKA
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OT BPEMEHU MpU pa3pslKe

KOH/ICHCATOpa gyepes
pe3ucTop u
UHMeEpPNpemupo8ams ATy
3aBUCUMOCTb.

Onpeodensmsb 3NEKTPOEMKOCTh
KOHJICHCATOpa, BBIpa)Kkas ee uepes
yTJI0BOM KO3 (HUIIMEHT KacaTeIbHOM K
rpaduKy 3aBHCIMOCTH CHJIBI TOKA
pa3psAIKH KOHICHCATOpa OT BPEMEHH,
OIICHUBAThH A0COJIIOTHYIO U
OTHOCUTEIHLHYIO TOTPEITHOCTh
ANEKTPOEMKOCTH.

Hcnonvzoéams  BOINBTMETP

U CEKyHJIOMeEp.

Yemanasnusamo 83AUMOCB3U.
Pewams KadecTBEHHBIC 3ajadu 0
KOHJICHCATOpPaX, BKIIIOYCHHBIX B IIEIb
MMOCTOSIHHOTO TOKa
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3.2.

Onpenenenue
YAEIBHOTO
COMPOTUBJICHUS

Cuna Ttoka. Hanpspkenue. 3akoH Onepuposamb
cuia  TOKa,
AIEKTPUUECKOE
CONPOTHUBJIEHUE,

OmMa 117151 ydacTKa L.
DIIEKTPUYECKOE COITPOTHUBIICHUE.

NOHAMUAMU.
HaIIpsKECHUE,
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Marepualia mpoBOJIOKHU 3aBUCUMOCThH COIIPOTUBJICHUS yAEJIbHOE COMPOTUBIICHHE
OJIHOPOJHOTO TIPOBOJIHMKA OT
€ro JUIMHBI U INIOMIA N
MONEPEYHOr0 CEUECHUSI.
VY enbHOE COPOTUBIICHUE Oma n7st ydacTka 1ens,

(TIpakTUKyM) BEIIICCTRA.

Ymems popmynanpoBaTh 3aKOH

BCINCCTRA 3aMKChIBATh (POPMYITY IS
3aBHCHUMOCTH COMPOTHBIICHHSI
OJTHOPOJTHOTO TIPOBOJIHHKA OT €r0
JUTMHBI ¥ TUIOIIA U ITOTIEPEYHOTO
CEUCHHUSI, COOMPATH INEKTPUUCCKYIO
1enb. [Ipusodums npumepol

BCUICCTB C pA3JIMYHBIM YJICIbHBIM

COIPOTHBJIEHUEM.

Ilpumensamo METO/I
VU3MEpPEHUS MaJIbIX
BJIEKTPUUYECKUX
COITPOTUBIICHUH.

Hccneoosamsb 3aBUCHUMOCTD
HaIPSHKCHUS MEXTY KOHIIAMH OTpe3Ka
IIPOBOJIOKH OT JIJTMHBI ATOTO OTpe3Ka U
UHmMepnpemuposams Pe3yIbTaThl
IIPOBEJICHHBIX H3MEPCHHM, BEIYUCIISITh
AIEKTPUIECKOE COMTPOTHBIICHHE



OTpe3Ka MPOBOJIOKH 110 U3MEPEHHBIM
3HAYECHUSIM
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CHUJIBI TOKA M HAIIPSIKEHUS.
Onpeodensamo yaenbHOE

CONPOTHUBJIEHUE MaTepralia MPOBOJIOKHU
10 U3BECTHBIM JUIMHE, THAMETPY U
COIIPOTHUBIICHUIO, OLICHUBATH
a0COJIIOTHYIO ¥ OTHOCHUTEJIBHYIO
IIOI'PELIHOCTD YAEIBbHOTO
COIIPOTHUBIICHUS.

Hcnonvzoeamo MYJIBTUMETP B
peXrMax BOJBTMETPAa M aMIepMeTpa,
JIMHEUKY, MUKPOMETP.

Pewams 3agaun Ha 3akoH OMa 11
y4acTKa e U Ha 3aBUCUMOCTD
COIIPOTHUBJICHUS OTPE3Ka MPOBOJIOKU
OT €T0 XapaKTePUCTUK
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3.3.

N3mepenne BOJBT-
aMIIEpHOU
XapaKTEPUCTUKU
MOJTyTIPOBOTHUKOBOTO
nuona (MPaKTUKYM)

[TomynpOoBOIHUKMY.
CoOcTBeHHas W MpUMeECHas
IIPOBOAUMOCTb
IOJIynIpoBOJHUKOB. (CBolicTBa
p-n-niepexona.

[TomynpOBOIHUKOBBIN AHO.

Onepupoeamb ROHAMUAMU.
IMOJYIIPOBOJHHK, COOCTBEHHAsI W
IMpUMCCHasA IIPOBOAUMOCTD, p-n-

nepexoj, MOJIYITPOBOTHUKOBBIN

VO,
Ymems 00BACHATH IPUPOY
COOCTBEHHOMW U TPUMECHOM
MIPOBOJIMMOCTH, CBOMCTBA P-N-
nepexoa, MPUHIUIL ICUCTBUS
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HOJYTIPOBOIHUKOBOTO IU0/IA, €r0
(YHKIITMOHUPOBAHHE

IpY BKIIOYEHUH B DJICKTPUYECKYIO IETh
MOCTOSIHHOTO TOKa B MpPSIMOM H B

oOpaTHOM  HampaBJeHUU, COOUpaTh

IIEKTPUYECKYIO LEIIb, YUTaATh
MapKUPOBKY ITOJIYTIPOBOJHUKOBOTO
IUOJA.

IIpusooums npumepsl NCNOIB30BAHUS
MOJIYNPOBOJHUKOBOIO  JIMOJA B
AJIEKTPUUECKUX IIETISX.

Dopmynuposams TUIIOTEY O XapaKTEPE
3aBUCUMOCTH CHJIBI TOKA, TEKYILErO
Yyepes MOJYNPOBOJIHUKOBBIN AUOM, OT
IIOJIAHHOT'O HA HErO HAIPSKEHUS.
Cmpoumsb SKCIEPUMEHTAIBHO BOJIBT-
amriepHyto xapakrepuctuky (BAX)
NOJIyIPOBOJHUKOBOI'O IMO/1A IIPU €TI0
BKJIFOUEHHUH B DJIEKTPUUYECKYIO LIETIb
IOCTOSIHHOI'O TOK2 B MPSIMOM U B
oOpaTHOM HanpasieHUH. [Ipumenamo
npaBuiia NOCTPOECHUS rpauKoOB
3aBUCUMOCTEN (HU3HUECKUX
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Hroro no pazneny
OBLIEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

34

BEJIMYUH JPYT OT npyra. Mccredosams
BAX mnoaynpoBOAHMKOBOTO  JIMOAA,
BKJIFOUEHHOTO B 1II€Nb IOCTOSIHHOTO
TOKa B TIpSIMOM M B OOpaTHOM
HApPAaBICHUU U UHMEPNpemuposamy
3Ty 3aBUCHUMOCTb.

Onpeodensimpb dIEKTPUIECKOE
COTIPOTHUBIICHUE
MOJIYITPOBOJTHUKOBOTO JTMO/IA TIPU
JTAHHOM 3HAYCHUU HAIPSDKCHMUS,
OLICHUBATh A0COJIIOTHYIO U
OTHOCHUTEHLHYIO TIOTPEITHOCTD ATOM
(U3UIECKON BEITMYHHBI.

Hcnonv3o6ams BONBTMETP, aMIIEPMETP,
NIEPEMEHHBIN PE3UCTOP, MAKETHYIO
1aTy, NoJynpOBOAHUKOBBIN AUO/.
Pewams 3anaun Ha LIETIH TOCTOSTHHOTO
TOKa ITPU HAIMYUU B HUX UJI€ATBHOTO
Mo
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11 KIIACC

N HaumenoBanue
= KonunyecTBo

pasiciios 1 TeM [IporpammHoOe coaepxaHue
/T y4eOHOTro mpeaMeTa JacoB

Pazpnen 1. daexkTpoguHaMuka

1.1. OrmeHka BEIUYNHEI 2 MaruautHoe noje. Bektop
T'OpH30HTAIbHOHN MAarHATHOW HHAYKIUU. [[puHImn
COCTAaBJISIIONICH

MarHUTHOM MHIYKITUU
MarHUTHOTO TIOJIS
3emuin (TPaKTUKYM)

JIMHUM MarHUTHOU
MHAYKIMA. MarHuTHOE moJie
KaTyIIKH C TOKOM

CyNEPHO3ULHA MATHUTHBIX MOJIEH.

XapakTeprucTuKa AesITeIbHOCTH
00yyaromuxcs

Onepuposams noHamusMu. MarHuTHOE
110Jie, BEKTOP MarHUTHON MHAYKIIUH,
JUHUM MarHUTHOW UHAYKIUU. Ymems
hopMyIMpOBaTH TPUHITUTI
CyNEepHO3UIIMA MAarHUTHBIX TOJIEH,
n300pakaTh JUHUKA UHIAYKITAN
MAarHUTHOTO MOJIsl KATYIIKU C TOKOM,
coOupaTh IKCIIEPUMEHTATHHYIO
YCTAHOBKY.

1Ipusooums npumepsvl TPUPOIHBIX
00BEKTOB U TEXHUYECKUX YCTPOMCTB,
SIBIISIOIIUXCS UCTOUHUKAMM
MMOCTOSIHHOT'O MAarHUTHOTO ITOJIS.
llpumensme TPUHLIUAT CYTIEPIIO3UITUN
MarHMTHBIX ITOJICH.

Hccneoosamw MPOCTPAHCTBEHHYIO
OpPHUEHTALIMIO BEKTOPA UHIIYKIIUU
91
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MarHuTHOTO II0JISI, CO3JlaBaeMOro Ha
OCH COJICHOHW/Ia MPU CYNEPIIO3UIIUU
MarduTHOTO IIOJIST 3eMIIH U
MarHuTHOTO II0JISI COJICHOUIa, B
3aBHCHMOCTH OT CHJIBI TOKA B BUTKaX
COJICHOUJA U UHMEPNPemuposams
MOJyYEHHBIE PE3YJIbTATHI.
Onpeodensims 10 pe3yiabTaTaMm
MPOBEJICHHOI'O AKCIIEPUMEHTA MOYJIb
TOPU30HTAIIBHOM COCTABJISIOIICH
BEKTOpPa MarHUTHOM MHAYKIIUA
MarduTHOTO I10JIST 3€MJIH, OIICHUBATH

a0COJIOTHYIO U OTHOCUTEIBHYIO

MOTPEUTHOCTh U3MEPEHHOU (pU3nUYecKon

BEJTNUMHBI.
Hcnonvzosams KOMIIAC, COJCHOU,
nabopaTopHBIi OJIOK MUTAHWUA,
TPaHCTIOPTHP.

Pewams 3anaun Ha npUMeHEHNE
MIPUHIINAIA CYTIEPIIO3UITUYA MAarHUTHBIX
MoJien
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1.2.

N3mepenne
3aBUCHUMOCTH BEJINYNHBI
MarHUTHOW MHyKIIUH
MAarHATHOTO TOJIA

MarauvTa OT paCCTOAHHA

(TIpakTUKyM)

MarnutHoe nosie. Bektop
MAarHATHOW MHAYKIUU. JInHun
MarHuTHOM UHAYKIMHA. MarHuTHoe
T10JIE IOCTOAHHOTO MarHuTa

Onepuposams noHAMUAMU. MATHUTHOE
0JI€, BEKTOP MarHUTHOW UHIYKIIUH,
JIMHUA MAarHUTHOW UHIYKUHUHU. Ymems
n300paxath JTUHUA UHIYKIUU
MarHuTHOTO IIOJISI HOCTOSHHOTO
MarHuTa, coouparb
AKCIIEPUMEHTAJIBHYIO YCTAaHOBKY.
Ilpueooums npumepvl TPUPOIHBIX
00BEKTOB U TEXHUYECKUX YCTPOMCTB,
SIBJISTFOIIMXCS UCTOYHUKAMU
IMOCTOSTHHOT'O MarHUTHOT'O MOJIA.
Ipumensamos cmapTdoH

C MPEAYCTaHOBJIEHHBIM ITPOTPAMMHBIM
oOecrieyeHueM Isi U3MEPEHUs
BEJIMYMHBI MATHUTHOTO TIOJISA, TIpaBUiIa
MOCTPOEHHUS I'pa)UKOB 3aBUCUMOCTEN
bu3nyecKruX BEIWYHH APYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BETUUHHBI
MarHMTHON MHyKIIUHU MarHUTHOTO
MOJIsI TOCTOSTHHOTO MarHUTa Ha ero
NPOJOJIBLHOW OCH CUMMETPUH OT
pPacCTOSHUS MEXTY LIEHTPOM
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MarHura ¥ TOYKOW U3MEPEHUM U

unmepnpemupoeantb  1OJY4YCHHBIC

pE3YNbTATHI.
Cmpoumb JKCIIEPUMEHTAIIBHO
rpadux 3aBUCUMOCTH MOJTYJISI

MarHuTHOM HWHAYKOUHA MAarduTHOI'O
II0JIA1 ITIOCTOSAHHOI'O MarHuTa

Ha €ro NpoJ0JIbHON OCH CUMMETPUU
OT PAacCTOSTHUSI MEXKY LIEHTPOM
MarHuTa U TOYKOW u3MepeHui (c
Y4€TOM a0COJIFOTHBIX MOTPEIIHOCTEHN
M3MEPEHHBIX (PU3NYECKUX BEJIMUUH).
Hcnonvzosams NTUAMHAPUYECKAN
MMOCTOSIHHBIA MArHUT, JINHEUKY.
Pewams 3anaun Ha IpUMEHEHHE
MPUHLINIA CYTIEPIIO3UIIMA MarHUTHBIX
oJjen
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1.3.

Hab6mronenue
MarHUTHOIO
rucrepesuca
(IpaKkTUKyM)

MarnutHoe nosie. Bektop
MAarHUTHOW UHAYKUHU. JIMHUN
MarHuTHOM UHAYKIMHA. MarHuTHoe
TIOJIE KaTYIIKH C TOCTOSIHHBIM
TOKOM. MarHutHoe I1oJe

Onepuposamsb noHAMUAMU. MATHATHOE
T10JIe, BEKTOP MATHUTHOM MHAYKIIHH,
JIMHUYA MAarHUTHOW UHYKIHH,
(dbeppoMarHeTuK, MarHU THBIH
TUCTEPE3HC.
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B BCIICCTBC. cDeppOM.':lI‘HCTI/IKI(I.

MarauTHbIN TUCTEPE3NC

Ymems n300pakats IMHUU
WHIYKITUA MarHUTHOTO TIOJIS
KAaTYIIKA C TIOCTOSIHHBIM TOKOM,
OOBSCHATD SBJICHUS
dbeppoMarseTu3mMa U MarHUTHOTO
rucrepesuca, coouparb
AKCIIEPUMEHTAIILHYIO YCTAHOBKY.
IIpusooums npumepsvl MaTepHAIIOB,
oOnagaroumx (peppoMarHuTHEIMU

CBOMCTBaMHU.

llpumensamos cMapTdoH

C MPEAYCTAaHOBJIICHHBIM IMPOTPAMMHBIM
oOecrieueHrueM JIsi U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TIOJISI, TIpaBUJIa
MOCTPOCHHUS I'PpaUKOB 3aBUCUMOCTEH
(buU3HYECKUX BEIIWYHMH JIPYT OT JIpyTa.
Hccneoosams 3aBUCUMOCTD BEITHYNHBI
MArHMTHON MHIYKIIUA MarHUTHOTO
0JIsT BOJIM3H TOPIIAa KaTyIIKH C
MOCTOSTHHBIM TOKOM, HAMOTAHHOM Ha
(beppOMarHUTHBINA CEPJICTYHUK, OT CHJIBI
MPOTEKAOIIETr0 Yepe3 KaTyIIKy TOKa u
UHMEPNPEemMupo8anms



MOJIYYCHHBIC PE3YJIBTATHI
KakK HAOJIIOJIEHUE MAarHUTHOTO
rUCTEpe3uca.

Cmpoums 3KCIEPUMEHTAIBHO TpauK
3aBHCHUMOCTH MOYJISl MAarHUTHOU
MHAYKIIMA MarHUTHOTO TOJIS1 KaTyIIKU
¢ peppOMarHUTHBIM CEPJCYHUKOM OT
CHJIBI IPOTEKAIOIIETO Yepe3 KaTyIIKy
TOKa (C y4eTOM aOCOIOTHBIX
IIOIPEIIHOCTEN N3MEPEHHBIX
¢buznueckux BeNWYMH). Mcnonvzosams
71a00paTOPHBII UCTOUHUK MMUTAHUS
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1.4  H3yuenue paboOThI
AIIEKTPOJIBUTATENS U
JMHAMO-MAaIIUHBI

(qactsb 1) (nexums)

ITocTostHHBIN TOK, CUJIa AMIepa
(ee HampaBlIEHUE U MOJYJIb),
AIEKTPOABUTATEL TOCTOSTHHOTO
TOKa, IMHAMO-MaIlInHa (TeHepaTop
MOCTOSTHHOT'O TOKa)

Onepuposams noHamusamuy. CAIa
Amnepa, 3JIEKTPOIBUTaATENb, TAHAMO-
MaIlIAHA.

Ymemw onpenenars Monyinb
Y HalpaBJICHUE CUJIBI
Awmnepa. 3nams UCTOPUIO
n300peTeHHs
AIIEKTPOJBUTATENS H
COBEPILIEHCTBOBAHUS €T0
KOHCTPYKIMH, YCTPOICTBO
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Y IPUHIAII IEUCTBUS
AJIEKTPOJABUTATEIIA IOCTOSIHHOTO TOKA U
JTUHAMO-MaIlIuHBbI.

lIpusooums npumepvl TPUMEHECHHS
AJIEKTPOIBUTATEIIS IOCTOSTHHOTO TOKA U
JTHUHAMO-MAaIIUHBbI.

Onpedensimob HaNpaBIECHUE BPAIICHUS
SAKOPSI IIEKTPOABUTATEINS IPU 3aJaHHOM
HaIpaBJICHUU MPOTEKAHUS
AIEKTPUUECKOTO TOKa B 0OMOTKax

CTaHHHEI.

Pewamo 3aJlavy O JJICKTPOABUTATECIIC
IIOCTOAHHOT'O TOKA U JUHAMO-MAaIllIMHC
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1.5.

N3yuyenue paboThl
ANEKTPOJBUraTENS H
JUHAMO-MaIlIUHbI

(4acTh 2) (MpakTUKYM)

ITocTostHHBIN TOK, CUJIa AMIepa
(ee HampaBlIEHUE U MOJYJIb),
AIEKTPOABUTATEL TOCTOSTHHOTO
TOKa, IMHAMO-MaIlInHa (TeHepaTop
MOCTOSTHHOT'O TOKa)

Onepuposams noHamusamuy. CAIa
Awmriepa, 3IIEKTPOABUTATEIb,
JUHAMOMAIIIMHA.

Ymems onpenenars Mmonyinp u
HaIlpaBJICHUE CUIIbI AMIIEpa,
coOupaTh

DKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepst IPUMEHEHHUS
ANEKTPOABUTATENS TIOCTOSTHHOTO TOKA
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Hroro no pazneny

10

Y JTUHAMO-MAIIIHHEL.
llpumensams TEOPETUUECKUE
CBEJICHUS 00 JIEKTPOIBUTATEIIE
ITOCTOSTHHOT'O TOKA M O JTUHAMO-
MaIlluHE 7151 OOBSICHEHUSI
IIPOBOJIMMOTO IKCTICPUMEHTA.
Hccnedosams nBe 3aBUCUMOCTH: 1)
CHUJIBI TOKA, BbIpabaThIBacMOit
reHepaToOpPOM, OT BEJIMUYMHBI MOMEHTA
CHUJIBI, PUJIOKEHHOTO K €To Bajy; 2)
BEJIMYMHBI HAIIPSDKEHUSI, TIOJIAHHOTO
Ha AJICKTPOABUTATENb, OT YaCTOTHI
€ro BpAIIECHUSI U MEXaHUYECKOU
Harpy3KH €ro Baja u

urmepnpemuposdams 1OJIYYCHHBIC

pE3yJIbTATHI.
Hcnonvzoeamo AIEKTPOMOTOP,
71a00paTOPHBII HCTOYHHK

I[MUTaHu:A, pCoCTaT, MYJIbTUMCTP
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Paszngea 2. Kosie0anus 1 BOJIHBI.

2.1. Hzydenue 2 ["apmonunyeckue konedanus. Mx Onepuposams NOHAMUAMU:
3aBHCHMOCTH MEpHoJia KMHEMAaTU4eCKOe, TMHAMUYECKOE rapMOHMYECKHE KONeGaHus, TIepHO/ 1
KoJIe0aHUI TMHENKN Y DHEPIeTUYECKOE OMMCAHHUE. .

" . yacToTa KojebaHnuil. Ymemo
Ha IIMHIPUYECKOM [lepuoxa u yactoTa KoIeOAHUIA.
MIOBEPXHOCTH OT [Teproa MaIbIX CBOOOIHBIX 3aIMChIBaTh 1M MHTCPIPETUPOBATH
paanyca ee KpUBHU3HBI KoJIe0aHUI MaTEeMaTHYECKOTO ypaBHEHUE FAPMOHUUECKUX KOJIe0aHuUA,
(IpakTUKyM) MasiTHUKA

IPUMEHATH 3aKOH COXPaHEHUs SHEPTUU
11 KOJ1eOaTeNnbHbIX MTPOLIECCOB,
cOOUpPATh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY, OOBSICHATH POJIb MAJIOCTH
aMIUTUTYIbI KOJIEOAHUH.

IIpusooums npumepwl KoaeOaTEIBHBIX
MPOLIECCOB.

@opmyauposams TATIOTE3Y O
XapakTepe 3aBUCUMOCTH TIEpUOIa
KoaeOaHuil TMHENKHU Ha
UWJINHIPUYECKON MMOBEPXHOCTHU OT
paaunyca ee KpuBH3HBL. Mccriedosams
3aBUCUMOCTH TIEpHOJIa KoJieOaHU
JIMHEWKHA Ha HWINHIPUYECKOU
IOBEPXHOCTH OT pajuyca €€ KPUBU3HbI
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U uHmepnpemuposams MOIYUYECHHYIO
3aBUCHUMOCTb.

Cmpoumbs TpapuK 3aBUCUMOCTH
nepuoja KojaeoaHui TMHEeUKH Ha
UAJIMHIPUYECKON MOBEPXHOCTH

OT pajinyca €e KpUBU3HBI

Y JIMHEAPU30BBIBATh ATy 3aBUCUMOCTD
(c yueToM aOCOIFOTHBIX OTPEITHOCTEN
U3MepsSeMbIX (U3UUECKUX BEJIMUMH).
lIpumensams TipaBUIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PUBHUUECKUX

BEJIMYUH JIPYT OT JIpyTa.

Hcnonvzoeamw JIMHEWKY,
CEKYHJIOMED. Ycemanasnuseamo
83AUMOCEA3U MEXIY

KHMHCMAaTH4YCCKUM, AMHAMHWYCCKHMM H
QHCPIrCTUYCCKUM OIMNCaHUECM

rapMOHUYECKHUX KOJICOAHUM.

Pewamw 3anaun Ha TApMOHUYECKHUE
KoJieOaHUs

105



2.2. V3ydeHue 3aBUCUMOCTH 2 [Mapmonunueckue kosieOaHusl. Onepuposamb NOHAMUAMU.
aMIIJIMTY 16l KOJICOaHHUM AMIUIATY/a, IEPUOA U 9acTOTa rapMOHHMYECKHE KOJIeOaHus,
b

106



PY>KHHHOTO
MasTHHKa OT BPEMCHH
(TIpakTUKyM)

KOJIcOaHMIA.

[lonATHE O 3aTyXaronmx
KOJICOaHUSIX.

aMIUTUTY/Ia, TIEPUOJ] M 9acTOTa
KoJieOaHmil, 3aTyxXaHnue KOJIeOaHmA.
Ymemsv 00BACHATH 3aTyXaloIIue
KoJiebaTeNbHbIE TPOLIECCHI C MO3UITUI
3aKOHA U3MEHEHUSI MEXaHUYECKOU
SHEpruu, coonpath
HKCIIEPUMEHTAJILHYIO YCTAHOBKY.
Ilpusooums npumepsvi 3aTyXaIOMUX
KoJie0aTeIbHBIX MPOLIECCOB.

Dopmynruposams TUNIOTE3Y O
XapaKTepe 3aBUCUMOCTH aMIUIUTY/IbI
KoJIeOaHMI MPY>KMHHOTO MasiTHUKA OT
BPEMEHU MTPU HAJIMYUU 3aTyXaHHUSL.
Cmpoums TpaduK 3aBUCUMOCTH
aMIUTUTY/IbI 3aTyXaOMINUX KOoJeOaHu
MasTHHKA BPEMEHU U
JIMHEAPU30BBIBATh ATY 3aBUCUMOCTH (C
y4eTOM a0COJIFOTHBIX MOTPEIIHOCTEN
U3MepsieMbIX (U3HUUECKUX BEJIMYMH).
Ilpumensimo paBria NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3UUECKUX
BEJIMYUH JPYT OT JpyTra.
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Hccneoosamnw 3aBUCUMOCThH
aMIUTUTYJbl 3aTyXaloIuX KoJieOaHuH
MasTHHKA OT BpEMEHU u
UHmMepnpemuposamsd 3Ty 3aBUCUMOCTb.

Hcnonvzosams TMHEUKY U CEKYHIOMED
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2.3.

N3mepeHne akTUBHOTO
U PEaKTUBHOI'O
COINPOTUBIICHU
KaTyIIKU
UHIYKTUBHOCTH
(TIpakTUKyM)

ITepeMeHHBIN TOK. AMIUIUTYJHOE U
JICVCTBYIONIEE 3HAYCHHUE CUJIBI TOKA
1 HanpsbkeHus. CHHyCcOUTalbHbIN
IIEpEMEHHBIN TOK. Pesncrop,
KOHJICHCATOp Y KaTyIlIKa
WHIYKTUBHOCTH B LIETIH
CUHYCOHUJIAIBHOTO IEPEMEHHOTO
TOKAa. AKTUBHOE U PEaKTUBHOE
(EMKOCTHO€ U UHIYKTUBHOE)
COITPOTHUBJICHUE

Onepupoeamb NOHRAMUAMU.

MEPEMEHHBIN TOK, aMIJTUTYTHOE U
JNEUCTBYIOIIECE 3HAUYEHHUE CUJIbI TOKA U
HaIpsHKEHUS, CUHYCOUATbHBIN
MIEPEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U

WHIYKTUBHOE CONPOTUBJICHUE.

Ymemv 0OBACHITH IOBEICHNE
pe3ncTopa, KOHICHCATOpa U KaTYIITKH
WHIYKTUBHOCTH, BKIIIOUCHHBIX B IICTIH
CUHYCOUJIAJTLHOTO TIEPEMEHHOTO TOKA,
coOUpaTh IEKTPUUECKYIO LIETIh
(Tociie1oBaTeIbHO COSTMHEHHBIC
PE3UCTOP | KaTyITKa HHIYKTUBHOCTH,
MOJIKJIFOUCHHBIE K TEHEPATOPY).
IIpusooums npumepvl IpUMEHEHUS
PEaKTUBHBIX DJICMEHTOB B IIETISIX
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IMEPEMCHHOI'O TOKaA.

Dopmynuposams TUMIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATYAbI HAIIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI MTOABAEMOTO
Ha BXOJ] LIETIH IEPEMEHHOTO
HaIPSHKEHUS TTOCTOSSHHON aMIUTUTY/IbI.
Cmpoumbs rpapuk 3aBUCUMOCTH
aMIUTATY 1Bl HATIPSOKCHHS Ha PE3UCTOPE
OT YacTOTHI MI0/IaBa€MOTO Ha BXOJ LIEMHU
MEPEMEHHOTO HAMPSKEHUSI TIOCTOSTHHOM
aMIUTUTY/IBI (C y4eTOM a0COTIOTHBIX
ITOTPEIIHOCTEN U3MEPSEMBIX
(U3UYECKUX BEJIMYWH).

Ilpumenams TpaBUiia MOCTPOCHUS
rpadukoB 3aBUCHUMOCTEN

(bu3nyecKuX BEIUYUH APYT OT Jpyra.

Hccnedosams 3aBUCUMOCTD aMILTUTYIbI
HanpsKEHUS! Ha Pe3UCTOPE OT YaCTOThI
M0JIaBa€MOro Ha BXO/]I IIETH
MEPEMEHHOTO HaIPSKEHUSI TTOCTOSTHHOM
aMIUTATYAbI U UHMEPRPEMUPO8Ambs
MOJTYYE€HHYIO 3aBUCUMOCTb.
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Onpedensimb aKTUBHOE COMPOTUBIICHUE
KaTYIIKA WHTYKTHBHOCTH

(TI0 HU3KOYACTOTHOW 00acTu rpaduka)
Y MHIYKTUBHOCTH KaTYIIKU

(110 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzoeamsb TeHEpaTOpP HU3KON
4acTOThI, OCHMIUIOTpad UK BOIBTMETP

IICPCMCHHOT'O HAIIPAKCHIA.

Pewamo 3aJla4y Ha OCIIH IICPEMCHHOT'O
TOKa C pE3UCTOPaMH, KOHACHCATOpaMU
M KaTylIKaMHi MHAYKTHBHOCTHU
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2.4.1. Bseneuue
AKCIIEPUMEHTAITLHYIO
aKyCTUKY (JICKITHS)

B

MexaHnuecKkue BOJHBI, YCIOBUS HUX
pacnpoctpanenus. [lonepeunsie u
MPO0JIbHBIE BOJHEL. [lepuon,
4acToTa, CKOPOCTh
pacrpoCTpaHEHUS U JJINHA BOJIHBI.
OTtpaxenue, MpeIoOMIICHHE,
uHtepdepenius u qudpakius
BOJIH. 3BYK KaK MEXaHHYECKas
BoJiHA. CKOpPOCTH 3BYKA.

I'poMkocCTh 3ByKa. BeicoTa TOHA.

O6eprtonsl. TeMOp 3ByKa

Onepuposamb NOHAMUAMU.:
MeXaHW4YecKasl BOJIHA, IEPUOJ,
4acToTa, CKOPOCTh PAaCIpOCTPAHEHUS
U JITTUHA BOJHBI, OTPaKEHUE,
IpesloMIIEHUE, UHTEpPEPEHIUS U
IU(PPAKIKS BOJIHBI, 3BYK, CKOPOCTb,
I'POMKOCTb, BEICOTA TOHA, OOEPTOH U
TeMOp 3BYyKa.

Ymemv 0OBSICHATH pa3inuune MEXIy
MONEPEYHBIMU U NPOAOJIbHBIMU
BOJIHAMU.
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3namo PopMyIibl, CBA3BIBAIOIINE
CKOPOCTb, IEPHO/I, HACTOTY U JTUHY
BOJIHBI, IPOCTEHIITNE METO/IbI
MCCJIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepwt 3ByKOB pazHOU
I'POMKOCTH, BBICOTHI TOHA U TEMODA,
SBJICHUM OTPaKeHMUsI, PEJIOMIICHHUS,
uHTephepeHITuU U Tu(paKkuu
BOJIHBL. Onpedenams Ha CIyX 3BYKU
BBICOKHX M HU3KHUX YaCTOT,
TOHAJIBHBIC 3BYKU U IITyMBI.

Pewams 3anaum 0 3ByKOBBIX BOJIHAX

2.4.2. OcmumiorpaMma U 1 [lepuon, yactora, CKOPOCTh Onepuposamsb noHamusMuy. BbICOTA
CHIEKTP TJIACHBIX PacnpOCTPaHEHHs U THHA BONHBL. 1644 06epTOHBI, TEMOp 3BYKA, CIIEKTP
3BYKOB CkopocTb 3ByKa. 'poMKOCTb 3ByKaA.

3BYyKa, OCIIMJUIOTpaMMa.
(IpaKkTUKyM) BricoTa ToHa. O6epToHbl. TeMOp yKa, ocll p
3ByKa. CIIeKTp 3ByKa Ymems 00bACHTH, Kakas UHPpOpMaIUs

COJIEPKUTCS B OCLMJUIOTpaMMe, a
Kakas B CIIEKTpe, coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepvl TPUPOAHBIX
MPOIIECCOB U TEXHUUYECKUX YCTPOMHCTB,
KOTOpBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH U IIIYMBbI, X OCLIUIJIOTPaMM 1
CIEKTPOB.

Ilpumensms i1 NOMYy4YECHUS
OCLIJIJIOTPaMM U CIIEKTPOB 3BYKOB
IIEPCOHAJIBHBIN KOMIIBIOTED C
MUKPO(OHOM Wi cMapTHOH ¢
IIPELYCTaHOBJICHHBIM [IPOrPAMMHBIM
00ecCreYeHHUEM.

Dopmynuposamso TUIIOTE3Y 0
XapaKTepe OCHWIOTPaMM U CHEKTPOB
Pa3IMYHBIX 3BYKOB.

Hccnedosams ocumnorpaMmbsl |
CHEKTPBI PA3JIMYHBIX TJIACHBIX 3BYKOB
OJIM3KUX YacTOT U
UHmMepnpemuposams 3T
OCIWJIJIOTPaAMMBI U CTIEKTPHI.
Onpedensims 10 OCUWIUIOTPAMMaM U
CIIEKTPaM aMILIUTY/IbI 3BYKOBBIX
BOJIH, YaCTOTHI UX TOHOB U
00€epTOHOB, OIIEHUBATh A0COJIFOTHBIE
Y OTHOCHUTEJIbHBIE TOTPEIIHOCTH
MU3MEPEHHBIX PU3NIECKUX BEITUUHH.
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Ycemanasnueams 63aumoceazu Mexmy
T'POMKOCTBIO 3BYKa M BHUJIOM
OCLMJUIOTPaMMBI; MEKTy BBICOTOU
TOHa (TeMOpPOM 3BYKa) ¥ BUJIOM
CTICKTpa
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2.5.1. Crosune MEXaHUYECKHE
BOJIHBI (JICKI[HS)

Crosuast MexaHU4eCcKasi BOJHA Kak
CyMMa JIByX BOJIH, O€TyIIUX B

IIPOTUBOIIOJOKHBIX HAIIPABJICHUAX.

[lorrepeuynbie ¥ NPOIOJIBHBIE
crostune BoiHbL. [lepuon, yacrora,
CKOPOCTb PacpOCTPAHEHUS U
JUIMHA CTOSYEN BOJIHBI. Y 3JIBI U
Iy4yHOCTU. BiusHue rpanui
OJTHOMEPHOU Cpelpl Ha
(bopMHpPOBaHUE CTOSTYMX BOJIH.
Pe30HaTophl ¢ OTKPBITBIMU U
3aKPBITBIMU KOHIIAMH. Y CIIOBHSI
o0pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JINYHBIX PE30HATOPAX.
OCHOBHOI1 TOH U 00EPTOHBI
CTOSYEU 3BYKOBOW BOJIHBI

Onepuposams noHAMUAMU: CTOSYAS
BOJIHA, y3€J1 U IIyYHOCTh CTOSTYEH
BOJIHBI, OCHOBHOW TOH M 00EPTOH
CTOSIYEN 3BYKOBOM BOJIHBI. Y memb
OOBSICHSTH YCIIOBHUS 00pa30BaHUS
CTOSTYMX 3BYKOBBIX BOJIH B
Pa3JIMUHBIX PE30HATOPAX, TPUHIIUI
JNEUCTBUSI KAMEPTOHA.

3Hamb BUJIBI TPAHUYHBIX YCIIOBH,
(dhopmyily, CBSI3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U OOEPTOHOB C
JUTMHOM PE30HATOpPa U CKOPOCTHIO
3ByKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams ipocrenme 3agaduu o
CTOSIYUX 3BYKOBBIX BOJHAX

117



2.5.2 W3yueHue crnekTpa
3ByKa JIMHEWUHOTO
pe3oHaropa
(IpaKkTUKyM)

OCHOBHOM TOH U 00EPTOHBI
CTOSTYEN 3BYKOBOM BOJIHBI

Onepuposampw NOHAMUAMU.
OCHOBHON TOH W OOEpPTOHBI CTOSUYECH
BOJIHBI, TeMOp 3ByKa, CIIEKTp 3BYKa.
Ymems 00bICHATD, Kakast HHQOpMALIHS
COJIEP/KUTCSI CIIEKTPE 3BYKOBOU BOJIHBI,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooumo npumepbwl JIMHENHBIX
3BYKOBBIX PE30HATOPOB.

Ipumensimo 17151 NOTYyYEHUS 3BYKOB
CaMO/ICJIbHBIN aKyCTUYECKUN
pe3oHaTop (MpOOUPKY, YACTUYHO
3aI0JHEHHYIO BOJOW), a 11 OJIyYEHUS
CIIEKTPOB 3BYKOB — ITEPCOHAIBHBIN
KOMITBIOTEP € MUKPOGOHOM HIIU
cMapT(dOH ¢ MpeayCTaHOBJICHHBIM
MPOTrPaMMHBIM 00ECIICYEHUEM.

Dopmyauposams TUTIOTE3Y O XapaKTEPE
3aBHCHUMOCTEH 4aCTOThI OCHOBHOTO
TOHA U TIEPBOTO 00EPTOHA 3BYKOBOI
BOJIHBI OT JJIMHBI PE30HATOpA.
Cmpoumsb TuHeapu30BaHHbIE TPAPUKU
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3aBUCUMOCTEH 9aCTOThI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOM
BOJIHBI OT BBICOTHI BO3AYIITHOTO CTOJI0A
B IpoOHpKe (C yueToM aOCOTIOTHBIX
MOTPEITHOCTEH U3MEPSEMBIX
(bU3UYECKUX BEJIMYWH).

Ilpumensms TpaBUIa TOCTPOEHUS
rpadukoB 3aBUCUMOCTEM
(U3UYECKUX BEJIMYWH APYT OT APYTa.

Hccnedosams Tpaduku 3aBUCUMOCTEN
4aCTOThI OCHOBHOT'O TOHA U TIEPBOTO
00epTOoHa 3BYKOBOMW BOJIHBI OT BBICOTHI
BO3JIYIITHOI'O CTOJI0a B IPOOUpKE U
uUHmMepnpemuposams T TpaduKu.
Onpeodensimb CKOPOCTh 3BYKa B
BO3JIyX€ M0 TpaduKamM 3aBUCUMOCTEH
9JaCTOTHI OCHOBHOTO TOHA M TIEPBOTO
00epTOHA 3BYKOBOM BOJIHBI OT BHICOTHI
BO3JIYIITHOTO CTOJI0A B TpOOUpKeE,
OLICHUBATh a0COJIOTHYIO U
OTHOCUTEJILHYIO TIOTPEITHOCTh
M3MEpPEHHON (PU3NYECKON BETUUMHBI
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2.6.1.

N3mepenue nokasarens
IIPEJIOMIICHUS
IUIOCKONIapasuIeIbHON
IJIACTUHBI (TPAKTUKYM)

Jlyu cBeta. OTpakeHue cBeTa.

3aKOHBI OTPAKEHHUSI CBETA.
[Ipenomnenue cBera. 3aKOHbI
MpeIOMIICHUS cBeTa. AOCOIIOTHBIM
MOKa3aTelb MPEIOMIICHU.
OTHOCUTEINIBHBIN NTOKA3aTeIb
MPEIOMIICHUS

Onepupogsams nousamusmu: Iy4d CBETA,

OTPAKCHUC CBCTA, IIPCIIOMIICHUC

CBCTa, a0COJIFOTHBIM ¥ OTHOCUTEIHHBIN

noKa3aTteib MPEeJIoOMIICHUs. Y memy
(bopMyIHpPOBATh 3aKOHBI OTPAKEHHUS
CBETAa, 3aKOHBI IIPEJIOMJICHUS CBETA,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY. /Ipugooums npumepul
ONITUYECKUX SBIICHUH, B KOTOPBIX
HaOII0AAI0TCA SABJICHUS OTPAXKEHUS U
IPEJIOMJICHUS CBETA.

Ipumenamo 3aKOHBI IPETOMIICHUS
CBeTa.

Cmpoums XO0I Jy4deu

npu peTOMIICHUH

CBETa Ha MOBEPXHOCTH.

Hccneoosamv n3MeHEeHNE
HaIpaBJICHUS JIy4a CBETA,
MaJIaloIIero Ha 6OKOBYIO
ITOBEPXHOCTbH IIJIOCKOIApaslIeIbHOM
MJIACTUHBI, B 3aBUCUMOCTH OT yTja
mageHust
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U uHmepnpemupo8ams MOITy4CHHbBIC
pEe3yJIbTATHI.

Onpedensimp IOKa3aTelb
MPEIOMJICHUST MaTepUaa
IJIOCKOTApaJuIeIbHOM TIIACTUHBI,
OIICHUBATh a0COJIOTHYIO U
OTHOCHUTEIIbHYIO MOTPEIIHOCTh
M3MEpPEHHON (HPU3NUECKON BEITUIUHBI.
Hcnonvzoeams na3epHyIO yKa3Ky,
JIMHEUKY.

Pewamov 3agaun Ha IMPCIOMJIICHUC CBCTA
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2.6.2 U3mepenue mokaszarens
MIPEIOMIICHUS TIPU3MBI
110 MUHUMAJIBHOMY YTITy
OTKJIOHEHHSI JTa3€PHOTO
ay4da (MpakKTUKYM)

[Ipenomnenue cBera. 3aKOHBI
MpeIOMIICHUS cBeTa. AOCOIIOTHBIM
MOKA3aTeIb MPEIOMIICHUS.
OTHOCUTENBHBIN MTOKA3aTeNb
npenomiieHus. [Ipusma.
[Ipenomidromum yroi npu3Mbl

Onepuposampw NOHAMUAMU.
MpEJIOMJICHUE CBETa, a0COIIOTHBIM
M OTHOCUTEJIBHBIM  IOKa3aTelb
MpeIOMJICHHUS, PEJIOMJISIOIIANA
YTOJI NPU3MBI.

Ymemwv paccunTeIBaTh MUHUMAIbHBIN
YIOJI OTKJIOHEHHs JIy4a TPEYroJIbHOU
PaBHOCTOPOHHEH MPU3MOI1, cCOOUPATh
DKCIIEPUMEHTAIIBHYIO YCTAaHOBKY.
Ilpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPBIX IPUMEHSIOTCA
MIPEJOMIISIIOIINE TTPU3MBI.
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IIpumensams 3aKOHBI TPETOMIICHHS
CBETA.

Cmpoumbs X011 Ty4eu B TPEYrOJIbHOU
PABHOCTOPOHHEN ITPU3ME B CIIy4dae
MIPOM3BOJILHOTO HAIPABJICHUS NAICHUS
Jy4a U B CIIy4a€ MUHUMAJIBHOIO yIJIa

OTKJIOHEHUS JIy4a.

Hccneoosams 3aBUCUMOCTD yTiia
OTKJIOHEHUS JTy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEW MPU3MOUN OT
HaIIpaBJICHUS MAJAOIIETO Jdy4ya U
uHmepnpemupo8ams NOJIyIEeHHbIE
PE3yNbTATHI.

Onpeodensims 10 TIOJTYYEHHOMY
3HAYEHUI0O MUHUMAJIBHOTO yIJia
OTKJIOHEHHUS JTy4a TPEYroJIbHOU
PaBHOCTOPOHHEW MPU3MOMU
MOKa3aTelb MPEJIOMIICHUSI MaTepualia
MPU3MBbI, OLICHUBATh A0CONIOTHYIO U
OTHOCUTEJIbHYIO IOTPEIIHOCTD
M3MEpPEeHHON (PU3NYECKON BEITMYMHBI.
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Hcnonvszosams Npu3My, Ja3€pHYIO
YKa3Ky, TPAHCIIOPTHP.

Pewamy 3anaun 0 IpeIOMIICHUU JTy4eil
B IIpU3Max
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2.7.1.

[Tpumenenue rdexra
MOJIHOTO BHYTPEHHETO
OTpaXe€HUsl B

U3MEPEHUSIX (JIeKIs)

1

IlomHoe

BHYTpECHHEE

orpaxkenue. IlpenenpHbIl yroi

IIOJIHOTO
OTPaKEHHUS

BHYTPEHHETO

Onepuposams noHAMuUAMU: TIOIHOE
BHYTpEHHEE OTpaxeHUe,
MpeesIbHbIN yromi MOJIHOTO
BHYTPEHHETO OTPaKeHUSI.

Ymems hopmynupoBath ycioBue
BO3HUKHOBEHUS MMOJHOTO BHYTPEHHETO
OTPAKEHHSI.

3nams  Qopmylly,  CBSI3BIBAIONIYIO
yToJa MIOJIHOTO BHYTPEHHETO
OTpaKECHHUS C  abCOJIOTHBIMU
MOKa3aTeNIIMU MPEJIOMIICHUS CPE.

Ilpusooums npumepsvt TPUPOTHBIX

SIBJICHHI u TeXHHUYECKHUX
YCTPOWCTB, B KOTOPBIX
Ha0Jr01aeTCs

(npumeHsieTcsi)  SBJIEHUE  IOJIHOTO

BHYTPEHHETO OTPAKEHHUSI.

Pewamy 3a1aun Ha IOJTHOE BHYTPEHHEE

OTpakeHUE
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2.7.2. HW3MepeHue nmokasates
MPETIOMIICHUS TIPU3MBI
C TIOMOIIBIO
HaOJIO/ICHUS yTia
MOJIHOTO BHYTPEHHETO
OTpa)KeHUs
(IpakTUKyM)

IlomHoe

BHYTpECHHEE

orpaxkenue. IlpenenpHbIl yroi

IIOJIHOTO
OTPaKEHHUS

BHYTPEHHETO

Onepuposamuo NOHAMUAMU.
IPEJIOMIIEHUE CBEeTa, a0COJIOTHBIA U
OTHOCHUTEJIbHBIN OKa3aTellb
IPEJIOMIICHUS, TPETOMIISIONIUN  YroJl
IPU3MBI, HOJIHOE BHYTpPEHHEE
OTpa)KEHUE, IpeNEeIbHbBIN yromu
IIOJIHOI'O BHYTPEHHETO OTPAXKECHUS.
Ymemwv paccunTsIBaTH yroa

IIOJIHOI'O BHYTPEHHETO OTPAKEHUS,
cOOUpPATh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY. /Ipugooums npumepol
ONTUYECKUX NMPUOOPOB, B KOTOPBIX
MIPUMEHSIOTCS MPETOMIISIOIINE
MPU3Mbl 1 MCIOJIb3YETCS SBJICHUE
MOJIHOTO BHYTPEHHETO OTPAXKEHUSI.
Cmpoumsb X0l Ty4a B TPEYrOJIbHOU
IIPU3ME C YYETOM BO3MOYKHOT'O TIOJIHOTO
BHYTPEHHETO OTPAXEHUS JTyya.
IIpumensamo 3aKOHBI IPETOMIICHUS
CBeETa.

Hccnedosams ycinoBus, NpU KOTOPBIX
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MOXKXHO H3.6J'II-OI[aTI> ITOJIHOC BHYTPCHHCC
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OTPAKEHHUE JIy4yd, HIYLIETO B
TPEYTOJIbHOU IpU3MeE u
unmepnpemupogams  TOITYyYCHHbIC
pE3yIbTaTHI.

Onpedensims IOKa3aTellb MPEIOMIICHUS
Marepuaa Mpu3Msl IO U3MEPEHHBIM
napameTpam, Mpu KOTOPbIX HAYNHAET
Ha0JII0/1aThCS TIOJTHOE BHYTPEHHEE
OTpa)k€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIOTHYIO U OTHOCUTEIBHYIO
MOTPEUTHOCTh U3MEPEHHOU (PU3nYecKon
BEJIMYMHBI.

Hcnonvzoeams pu3My, J1a3€pHYIO
YKa3Ky, JIMHEUKY.

Pewamyo 3ana4m 0 IOJTHOM BHYTPEHHEM
OTPAKEHUHM JIyYEH B MPU3MaAX
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2.8.

IIpoBepka
dbopMyJIbl TOHKOU
JUH3BI C TIOMOIMIBIO
METO/Ia Tapajiakca,
IPUMEHEHHOTO JIJISI
OTIpeIeNICHUS

Cobwuparoriue TuH3b1. TOHKas
nuH3a. DOKYyCHOE pacCTOSIHUE U
ONTUYECKAas CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS TOHKOM cpeprueckoi
JIMH3BI OT €€ TEOMETPUH

Onepuposams noHAMuUAMUY. TAH3A,
TOHKAs JIMH3a, COOMparoIas JTNH3a,
TJIaBHAs ¥ TOOOYHAS ONTHYECKAs OCh,
dhokyc, pokycHOE paccTOSIHUE,

(b oxanbpHas MIO0CKOCTh, ONTHYECKAsI
CHJIa, TIOTIEPEYHOE YBEIHUCHUE,
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TIOJIOKEHUS
M300paKeHUs
(TIpakTUKyM)

Y OTHOCUTEIBHOTO MOKa3aTes
npenomiieHus. Popmysa TOHKOU
JIMH3BL. Y BEIMYEHHE, JaBAEMOe
nuH30M. [lapamrakc

napasuTakc.

Ymems OOBSICHATH CYIIHOCTD
napajurakca, 3almuchbIBaTh GopMyITy,
BBIPAKAIOITYIO 3aBUCUMOCTD
(hOKYCHOTO pacCTOSHUS TOHKOH
chepudecKkoil JIMH3BI OT €€ TeOMETPUU
1 OTHOCHUTEIHLHOTO TIOKA3aTes
MIpPEJIOMJICHUS, a TaKkKe GOPMYITy
TOHKOM JINH3bI, COOUPAThH
HKCIIEPUMEHTAIILHYIO YCTAHOBKY.
IIpusooums npumepysl Mapannakca,
ONTUYECKUX MPUOOPOB, B KOTOPBIX
MIPUMEHSIOTCS] COOMPAIOIITNE JINH3HI.
IIpumenamo HopMyry TOHKOK
uH3bl. Cmpoums X011 pa3TUIHBIX
Jy4yeld B TOHKOM coOuparolei J1H3e.
Hccnedosamsb BOBMOXKHOCTD
npuMeHeHus G dexTa napaniakca
JUTSI OTIPEICIICHUS TTOJIOKEHUS
M300paKeHHsI ICTOYHUKA CBETa C

MaJjIol CBETUMOCTBIO, IOJTy4YEHHOTO
C TIOMOIIIBIO0 COOMPAIOIIEH JTUH3BI
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U UHmMepnpemuposams MOIy4YCHHbIC
pE3yIbTaTHI.

Onpedensims HOKYCHOE pacCTOSIHUE
coOuparomeii TMH3bI HA OCHOBAaHUHU
PE3YJIBTATOB SKCIIEPUMEHTOB 10
HaOJI0ICHUIO TIapaJljlaKkca
M300paKEeHHSI TOYCHHOTO NCTOYHHUKA
CBETa, OLICHUBATh a0COJIOTHYIO U
OTHOCHUTEIHHYIO TIOTPEITHOCTh
U3MEPEHHOH (hHU3UUECKOM
BEJIMYUHBL. Vcnoavzoeamo
COOMPAIONTYIO JTUH3Y, ONITUYECKYIO
CKaMmblo. Pewams 3a1a4yu Ha TOHKUE
coOuparoIme JMH3bI
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2.9.

N3mepenne pokycHOTro
paccTosTHUS

paccenBaroIIei JTUH3BI

(TIpakTUKyM)

PacceuBaromue mna36l. TOHKasA

nuH3a. DOKyCHOE PacCTOSIHUE U

ONTHUYECKAs CHjia TOHKOM JIMH3BI.

dopmysia TOHKOW JIMH3BL.

XoJ ay4a, IpOLIEAIEro
JMH3Y TOJ IPOU3BOJIbHBIM
YIJIOM K €€ IJITaBHOM
ONTUYECKOHN OCH.

Onepuposamb noHAmuAMUY. TAH3A,
TOHKasl JIMH3a, PacCEeUBAIOIIas JIUH3a,
MHUMBII HCTOYHUK CBETA, MHIMOE
M300paKEeHHUE.

Ymemsw 3anuceiBaTh POpMyITy TOHKOM
JIMH3BI JJIA CITy4dasl pacCEeUBAIOIIECH
JIMH3bI, COOMPATh SKCIIEPUMEHTATBHYIO
YCTaHOBKY, IMOJy4YaTh JE€HCTBUTEIBHOE
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[Toctpoenue nzoOpaskeHuit Toukn  U300pa’keHHE B pacCEUBAIONICH JIMH3E
U OTpEe3Ka MpsIMOM B
COOMPAOIINX U PACCEUBAIOIINX
JMH33aX W UX CUCTEMax

MyTEM CO3/IaHUSI C IOMOIIIbIO
coOuparoiei JTMH3bI MHUMOTO
MCTOYHMKA JIJI1 PACCEUBAIOIICH JTUH3HI.
IIpusooums npumepvl ONTUIECKUX
MpUOOPOB, B KOTOPHIX TPUMEHSIOTCS
PAcCEenBAIOIINE JIMH3bI U CUCTEMBI
muH3. [Ipumensams GopMyiy TOHKON
JIMH3BI CITyYasi pACCEUBAIOLLEH JTHMH3BI.
Cmpoums X0 pa3IUYHBIX JIy4el B
TOHKOW pacCEenBarOIICH JINH3E,
M300pakeHHE TOYKU U OTPE3Ka MPsIMOi
B COOMPAIOIINX U PACCEHBAIOIIINX
JMH3aX U UX cucremax. Mccreoosamo
XOJ Iy4eH Yepe3 pacCEeUBAIOIIYIO
JIMH3Y, a TaKKe B CUCTEME, COCTOALLEU
U3 coOuparoniei U paccenBarolien J1H3
MIPHU UX Pa3TUYHOM B3aUMHOM
PACIOJIOKEHUH U UHMEPNPEMUPOBATND
MOJIyYeHHbIE PE3YJIbTATHI.

Onpedensaimsb HOKYCHOE pacCTOSHUE
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paccenBarolIeil JTMH3bI HA OCHOBAHUU
pEe3yJAbTAaTOB SKCIIEPUMEHTOB 10: 1)
HaOJI0JICHUIO JEHCTBUTEIHLHOTO
1300pakKeHUsl, 1aBaeMOT0
pacceuBaroNIei TMH30M; 2)
HaOIIOCHUIO PACXOISAIIETOCs
CBETOBOTO ITy4uKa, 00pa30BaHHOTO
pacCenBaroOIICH JJUH30M; OLICHUBATD
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIHOCTh U3MEPEHHOU
(hU3NIECKOM BEITUIMHBI.

HUcnonvzosams  coOUparoNIyto

PAcCEeUBAIONIYIO0 JIMH3Y, ONTHYECKYIO

CKaMbIO.

Pewams 3a1a4n Ha TOHKUE
paccenBaroIIMe JTUH3BI

)51
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2.10 Omnpenenenue AJIUHBI
BOJTHBI JIa3€PHOTO
W3IIYYCHHS C TIOMOIIBIO
cxemnl FOnra
(TIpakTUKyM)

WuTepdepenmus certa.

KorepeHTHBIC HCTOYHHKH.
VcioBusa HaOIIOIEHUSA
MaKCUMyMOB 1 MUHMYMOB B
uHTEePPEPCHITMOHHON KapTUHE OT
JIBYX KOT€PEHTHBIX UCTOUYHUKOB.

Onepuposampw NOHAMUAMU.
uHTepdepeHIus,

uHTephEPEHITMOHHAS KapTHHA,
KOT€pEHTHBIE HCTOYHUKH,

uHTep(epeHImonHas cxema, cxema
IOHra.

Ymempw 3annceIBaTh yCIOBUS
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[Tpumepsr KJIACCUYECKUX  HAONIONICHUS  MaKCHMYMOB U
MHTEP(DEPCHIHOHHBIX CXeM MHHHMYMOB B HMHTEP()EPEHIMOHHOM
KapTHHE OT JBYX KOTEPEHTHBIX
MCTOYHHKOB, cobupatb
HKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
Ilpusooums npumepsi IPUPOTHBIX
SBJICHUM U TEXHUYECKUX YCTPOUCTB,

B KOTOPBIX HaOJ0aeTCsl
(mpuMeHsieTcs) sIBJICHHE
uHTEephEpEeHITUN.

Ipumenamo ycnoBusi HaOIIOIECHUS
MaKCMMyMOB U MUHIMYMOB B
uHTephEPEHITMOHHON KapTHHE.
Cmpoums X011 «JTyuei» u
MOKa3bIBaTh HA HEW Pa3HOCTh X0OJ1a B
uHTepdepeHmonton cxeme FOHra.
Dopmynuposams TUTIOTE3Y O BUJE
uHTephEPEHITMOHHON KApTUHBI TIPU
Pa3TUYHBIX TEOMETPUUECKUX
napamerpax cxembl FOHra.

Hccneoosams  wHTEpHEPEHIIMOHHYIO
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KapTUHY TIpU HAOIIOICHUU

139



UHTEP(EPEHIIMH C TOMOIIBIO CXEMBI
YOHra u unmepnpemuposamuo
NOJIyYeHHbIE Pe3ynbTaThl. Onpedenimo
JUTMHY BOJIHBI CBETA IO pe3yibTaTaM
HaOII0IeHUS UTHTEP(PEPEHIIMOHHON
KapTHHBI C IMOMOIIBI0 cxeMbl FOHTa,
OLICHHUBATh a0COIIOTHYIO U
OTHOCHUTEJIbHYIO MOIPELUIHOCTh
HU3MEPEHHOHN (PU3NUECKOUN BEITMYMHBI.

Hcnonvzosams  nazepHylo  yKasKy,
pyJIeTKy, a Takxke ¢oybry, OylnaBku
HUTKY Ul peanu3anuu cxembl HOHTra.
Pewams 3amaum Ha JBYXBOJIHOBYIO
uHTEpPEPEHITUIO

Hroro no pazmemny 19

Pa3znen 3. KBanToBasi pusuka.
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3.1.

N3yuyeHue cnekrpa
CBETa Pa3IMIHBIX
HCTOYHHKOB C
ITOMOIIBIO

T paKInoHHON
pelIeTKu
(mpaKkTUKyM)

Hudpakmus cera.

JudpakiroHHas penieTka.
YcnoBue HaOMI0A€HUS TI1aBHBIX
MaKCHUMYMOB IIpH MaJCHUU
MOHOXpPOMAaTHYECKOTO CBETa Ha
IUQPaKIUOHHYIO PEIIETKY.

Onepuposams HOHAMUAMU
audpakiys, TudpakuoHHas pelIeTKa,
¢GoTOH, YpPOBEHb SHEPrUM aToMa,
U3Iy4YeHue | IorjouieHue (¢oToHa,
CHEKTpP U3JIy4YEHUsI, CIEKTPOCKOTI.

Ymemw 3anucriBaTh YCI0BUA
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I/I3quCHHC U IIOTJIOIICHUC Ha6J'II-O,Z[€HI/I}I TJIaBHBIX

(OTOHOB IpU MEPEXO0IE IUPPAKIIMOHHBIX MAKCUMYMOB TIPH
aTomMa C OJJHOTO YPOBHSA najIecHu MOHOXPOMAaTHYECKOTO CBETa
SHEPruM Ha Apyroil. Bumerl Ha TU(PPaKIMOHHYIO PEIIETKY, YCIOBUS
cnekTpoB. CreKTpOCKoI U3JTyYEHUS U MOTJIOEHus (POTOHOB

MIpH MEPEeX0/ie aToMa C OJJTHOTO YPOBHS
SHEPrUuu Ha APYrou, coonpath
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooumsv npumepsvl TMHEHIATHIX,
MOJIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3JTyYEHUs, TEXHUYECKUX YCTPOUCTB, B
KOTOPBIX MPUMEHSIOTCS U3ITyUYEHUS C
pa3IMYHBIMH BHJIaMU CIIEKTPOB.
Ipumenamu ycnoBusi HaOIIOICHUS
TJIaBHBIX JU(PAKITMTOHHBIX
MaKCUMYMOB TpH TaJCHUN
MOHOXPOMAaTHYECKOTO CBETa Ha
nudpakiuoHHy0 pemetky. Cmpoums
XOJI «JTy4deit» TpHU UX HOPMAILHOM
najeHu Ha IU(PaKIUOHHYIO PEIIETKY
Y TIOKa3bIBaTh Ha HEM pa3HOCTh X0/a.
Dopmynuposams TUTIOTE3Y O BUJIE
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CHEKTPOB M3JYUYEHHUsI UCTOUHUKOB CBETA
pa3HON IPUPOBI.

Hccneoosams ONTUYECKHE CIEKTPHI
U3JIyYCHHUS]  HCTOYHHKOB CBETa
pasHou IIPUPOJIBI u
uHmepnpemuposams  TOITYYCHHBIC
PE3YNbTATHI.

Onpedensims NIMHBI BOJIH U3TyYEHUS
Pa3IMYHBIX UCTOYHUKOB T10
pe3yibTataM HaOJI0IeHUS
Tu(PaKIMOHHON KapTUHBI, JaBaeMOU
TU(PaKIIMOHHON PEIIeTKOMH,
OLICHUBATh a0COJIOTHYIO U
OTHOCUTEJIbHYIO MOTPEIIHOCTh

M3MEpPEHHON (PU3NYECKON BEITUYMHBI.

HUcnonvzosams TUGPaKIIMOHHYIO
pemeTrky, (oHapp ¢ Jammou
HaKaJIMBaHMS, CBETOAMOTHBIH

doHapp, razopaspAmHyI  JamImy,
nuadparmy, MEPHYIO JICHTY.
Pewams 3amaun 0 majgeHUU CBETa

pa3InIHOTO CIICKTPaJIbHOI'O
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cocTaBa Ha JUGPaKIUOHHYIO
pelIeTKy
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3.2.

Uccnenosanue
3aBUCUMOCTH
MHTCHCUBHOCTH
CBCUCHHS CBETOJIMO/Ia
OT CHJIbI TPOTEKAIOIIETO
yepes Hero ToKa
(IpakTUKyM)

CBeToanoi, YHTEHCUBHOCTD
U3ITydeHusi, JOTOH, JIEKTPOH

Onepuposamb nousamusmMu. CBETOIUO/,
p-N-miepexo, MEKTPOH, AbIpKa, (HOTOH,
UHTEHCUBHOCTD U3JTy4CHUSI.

Ymemsb 0OBSICHATD B YIPOILIEHHOM BHUJIE
NPUHIUIN JEHCTBUS CBETOANOAA,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUMEHEHUS
CBETOJIMOJOB B OBITY U B TEXHHKE.
Dopmyruposams TUNIOTE3Y O
XapaKkTepe 3aBUCUMOCTH
MHTEHCUBHOCTHU U3JIyYEHHS CBETOAUOAA
OT CHJIBI ITPOTEKAIOIIETO YEPES HETO
ToKa. Mccrnedoeams 3aBUCUMOCTh
MHTEHCUBHOCTHU U3JIyYEHHS CBETOAUOAA
OT CWJIBI ITPOTEKAIOIIETO YEPES HETO
TOKA U UHMEPNPEemuUpo8ams
MOJIyYEHHbIE pe3yabTaTbl. Cmpoums
rpadyK 3aBUCUMOCTH HHTEHCUBHOCTHU
W3JIYyYEHUS CBETOANO/Ia OT CUJIBI
MPOTEKAIOIIETro Yepe3 Hero Toka (¢
Y4ETOM aOCOJIFOTHBIX
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IIOTPEIIHOCTEN U3MEPSIEMBIX
(hU3NYECKUX BEITUYHH).

Ilpumensams TpaBUIa TOCTPOEHUS
rpadukoB 3aBUCUMOCTEM
bu3nyecKruX BEIWYHH IPYT OT JIpyra.
Onpeodenamb XapakTep 3aBUCUMOCTU
WHTECHCUBHOCTHU U3ITy4YCHUS
CBETOJMO/Ia OT CHJIBI MPOTEKAIOIIETO
Yyepe3 Hero ToKa.

Hcnonvzosams CBETOANO, TIOKCMETP

(w1 cMapThOH C TaTYUKOM

OCBEIICHHOCTH ), JITA0OPATOPHBIN 010K
NUTaHUs (MM UCTOUYHUK MTOCTOSIHHOTO
HATPSDKEHUs, peoCTaT U MyJTbTUMETD)
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3.3.

Habmonenue
U30MpaTeNbHOCTU
BHYTPCHHETO
doTorddexra Kk 1IuHe
BOJIHBI CBETA
(IpaKkTUKyM)

CBeToauo/, UHTEHCUBHOCTD
U3JIy4CHUs, POTOH, SJICKTPOH.
OHeprus u UMIyJIbC POTOHA.
dotorddexT. 3aKoHbI
doTtorpdexra. YpaBHeHUE

OitHmrreitHa 11 hoTodrddexTa.

«KpacHas rpanuna» pororddexra

Onepuposams NOHAMUAMU. CBETOJIUO,
p-N-iepexo1, AIEKTPOH, AbIPKa, (hOTOH,
WHTEHCUBHOCTb WU3ITyYCHHSI,
dhoTorddexT (BHEIIHUN U BHYTPEHHUH ),
(hOTOTOK, «KpacHasi TPaHUIIA»
dbororddexra.

Ymems 0OBACHITH B YIIPOILIEHHOM BU/JIE
IIPUHLINI IEUCTBUS CBETOANO/A,
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dhopmynHpoBaTh 3aK0HBI poTodIPdeKTa,
3alHChIBaTh YpaBHEHHE DWHINTEITHA
s hpotoaddexra u popmyny s
«KpacHOU rpaHuIb GpoTodrddexTa,
cOOUpPATh IKCIIEPUMEHTAIEHYIO
YCTaHOBKY.

IIpusooums npumepvl IPUMEHEHUS
CBETOHMOJIOB B OBITY U B TEXHHUKE.
Ipumensimo 3aKoHbI PoTOdP(DEKTA,
ypaBHEHHE DUHINTEHHA IS
doTtorpdexra, hopmyny st «KKpacHOH
rpanuiib» Gororddexra.
Dopmynuposams TUTIOTE3Y 00
YCJIOBUSIX BO3HUKHOBEHHUS BHYTPEHHETO
dboTordexra mpu mageHun Ha
CBETOJIMO]T CBETOBBIX BOJH pa3HOM
JUTAHBI.

Hccneoosams siBIeHNE BOSHUKHOBEHUS
(hOTOTOKA B OCBEIIIAEMOM CBETOIUO/IC,
W3Y4YUB 3aBUCUMOCTH CHIIBI ()OTOTOKA B
OCBEII[AEMOM CBETOJUOJIE OT
HaIpsHKEHUS Ha JIPYTOM CBETOAHO/IE,
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Hroro o pazneny
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34

BBITIOJTHSIOIIEM POJIb UICTOYHUKA CBETA
U uHmepnpemuposams TOIYYEHHbIE
pE3yIbTaTHI.

Onpedensimp yCIOBHE BO3SHUKHOBEHUS

(1)OTOTOK3, B OCBCIIACMOM CBCTOIAHNOAC

(TOK BO3HHKACT TOJIBKO IIPHU OCBCUICHHUHU

€ro CBETOAUOAOM C JJIUMHOU BOJIHBI,

MEHBIIIECH WU paBHOﬁ JJINHC BOJIHBI, HA

KOTOPYIO PACCUUTAH OCBEIIaeMbIi
CBETOJINON).

Hcnonv306ams CBETOTHOBI PA3HBIX
1IBETOB (KpacHbIE, 3€JICHbIC U CUHUE),
nabopaTopHBIi OJIOK TUTAHUS,

MYJIBbTHUMETP.

Pewams 3anaun Ha poTodPpdhexT
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