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HHOACHUTEJBHASA 3AIINCKA

Hacrosimast paboudast mporpamma Kypca BHEYPOUYHOUM JieaTebHOCTH «(OCHOBBI
(U3MYECKOT0 SKCIEPUMEHTa» pa3paboTaHa B COOTBETCTBHUHU Cc TpeOOBaHUSIMU
(benepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHJapTa CPEAHEro OOIIero
oOpa3oBaHMsI U HampaBieHa Ha OpPraHU3alUI0 00y4YeHHs B (DPU3UKO-MATEMATHUYECKOM
npoduse B COOTBETCTBUU ¢ TpeOoBaHUSAMH (eepaabHON 00pa30BaTEIbHON MPOrPaMMBI
cpennero obuiero oopazoBanus (POIT COO).

Peanuzanus mporpammbl MOXKET COJEHCTBOBATh JOCTHXEHHUIO OOYYarOLIUMUCS
miaHupyeMbix pesynbTaTtoB ocBoeHus OOII COO, pa3BUTHIO JIMYHOCTH O0YYarOIIMXCA,
(GOpMUPOBaHHIO W  YAOBIETBOPEHHUIO MX COLMAJIBHO 3HAYMMBIX HWHTEPECOB U
NOTPeOHOCTEH, caMopeanu3aluy OO0yJaroluXcs 4Yepe3 ydyacTUe  BO BHEYpPOUHOM
nesTenbHOCTU. OJTHOM M3 BO3MOXKHBIX (POPM peanu3aly NporpaMMbl SIBISIETCA KPYKOK.
[IporpamMmma MOKET peain30BBIBATHCS 00PA30BATENBHON OpraHU3aleil cCaMOCTOSTENBHO
aM00 Ha OCHOBE B3aMMOJEHCTBUS C JPYTUMHU OpPraHU3ALMSAMHU, OCYLIECTBISIOIIUMU
00pa30BaTeNbHYIO 1€ATEIbHOCTb.

[Iporpamma Kypca BHEypouHOHl  jaedarenbHOCTH  «OCHOBBI  (DPU3MUECKOTO
DKCIIEPUMEHTa» MpeaHa3HaueHa Juis peanu3zanuu B 10—11 knaccax m HampaBiieHa Ha
JOCTH)KEHHE COOTBETCTBYIOIIMX PE3YyJbTAaTOB, CPOPMYIUPOBAHHBIX B (eaepalbHON
paboueit mporpamMme 1o yueOHomy npeamety «DPuznkay (yriayOJeHHbIN YPOBEHB).

[Ipu m3yuyenun Qu3nMku Ha yriayOJEHHOM YPOBHE peav3alisi dTUX MPUHIUIOB
0asupyercss Ha HCIOJIb30BAHUM CAMOCTOSITEIBHOTO YYEHHYECKOIO JKCIIEPUMEHTA,
BKJIFOYAIOUIEro, B TOM 4Hcie, paboThl (u3nyeckoro mnpaktukyma. [lpm stom  moj
paboTamMM TMpakTUKyMa IOHMMAETCAd CaMOCTOSATEIbHOE HCCIEOBaHHE, KOTOpPOE
MPOBOJIUTCA TI0 PYKOBOJACTBY CBEPHYTOr0, OOOOIIEHHOTO BHAa 0€3 MOIIaroBoi
UHCTpYKIMU. B pe3ynbrare obecrneunBaeTcsi OBJIaJieHUE OOYYaAIOMIMMUCS YMEHUSIMU
MPOBOANTH TMPSIMbIE W KOCBEHHBIE H3MEPEHHS, HUCCIENOBATh B3aWMHBIE 3aBHUCHMOCTH
IBYX (U3WYECKUX BEIMYMH M OCYIIECTBIISATh IIOCTAHOBKY OIIBITOB 110 TPOBEPKE
NpeJIOKEHHBIX TUNoTe3. Bce 3T0 cnocoOCTBYeT AOCTHMIKEHHMIO OJIHOM M3 OCHOBHBIX
nened u3ydeHuss (PU3MKKM HA YPOBHE CpeAHEro oOIero oOpa3oBaHUS — OBJIAJICHUIO

O6yanOH_II/IMI/IC$I METOJaMHU CaMOCTOATCIIBHOT'O IJIaHUPOBAHUA u IMPOBCACHUSA



(bu3NYECKUX SKCIEPUMEHTOB, aHANW3a M WHTEpIpeTanuu WHPOPMAIUHU, ONpPEIeICHUs
JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA.

AKTyaJbHOCTh peaiu3allii JaHHOW MpOrpaMMbl ONpEAeNseTca TeM, 4YTO ee
OCBOCHHE II03BOJIIET OOYYAIOMIMMCS Ha MPAKTUKE O3HAKOMUTHCS € Pa3IMYHBIMU
(bu3MYECKUMHU  SIBJICHUSMH, ODKCIEPUMEHTAIbHO W3yYUTh pasiuyuHble (u3nueckue
3aKOHOMEPHOCTH, YIIyOUTh CBOM TEOPETHYECKHE 3HAHHs, Pa3BUTh HMEIOIIUEC H
NpuOOpeCTH HOBBIE MPAKTHUUECKHME YMEHHUS W HaBbIKM B 00JIACTH ILJIAHUPOBAHMS,
MOJITOTOBKH, MPOBEJICHHUS, aHAJIM3a U UHTEPHPETaluU (PU3NIECKOTO IKCIIEPUMEHTA.

[Iporpamma faeT 00y4aromuMcsT BO3MOXHOCTh MPUOOPECTH MPAKTUYECKHUMA OIBIT
paboThl ¢ Ja0OpATOPHBIM OOOPYAOBaHUEM, OBJIAJIETh KOHKPETHBIMU IpUEMaMHU
UCCIIEOBATENIbCKOM  JEATEJIBHOCTH  HAYMHAIOLIEro  (pU3MKa-3KCIEepUMEHTATOpa,
c(OpMHUPOBATH HABBIKM OLIEHKU MOTPEIIHOCTEN pPE3yJIbTaTOB M3MEPEHUS (PU3NUECKUX
BeMMYMH. Peanuzanuss mnporpammbl  co3laeT ycloBUA I (DOPMHPOBAHUS y
oOy4JaronMxcsi HECTaHAAPTHOTO KPEaTHMBHOIO MBIIUIEHUS, COACHCTBYET pPa3BUTHUIO
WHAVBUAYAIBHOCTH CYXIE€HUN, (POPMUPOBAHUIO KYJIBTYpPhl 0OOCHOBAHUS COOCTBEHHOTO
MHEHUS U CBOOO/IbI €I'0 BBHIPAYKEHUS.

[Iporpamma MokeT OBITh BOCTpeOOBaHa OOYYAIOIIMMHUCS, KOTOPHIE HMEIOT
MHTEPEC U MOTUBAILIMIO K YIITyOJIEHHOMY M3YYEHUIO (DU3UKUA U MAaTEMAaTUKH, TOTOBATCA K
Y4acTUIO B OJUMIIMANax IIKOJbHUKOB MO (PU3MKE, B paMKaX KOTOPBIX MPEAyCMOTPEH
MIPAKTUYECKUN TYP.

[Iporpamma mpeciieqyeT He TOJIBKO 00pa3oBaTellbHbIE, HO W BOCHHUTATEIIbHbIE
LEIU, TOCKOJbKY COOTBETCTBYET MJAEE DKOJOTM3alMu W UAee NPHUKIAJAHOU
HAIPaBJIEHHOCTH, KOTOPbIE, B UUCJE IPYTHX UAEH, NOJOKEHBl B OCHOBY Kypca (U3UKH,
n3yudaemoro Ha ctynenu COO.

Peanuzanus nmporpaMMbl NpeIoiaraeT coYeTaHUuEe Pa3IMuHbIX (OpPM TpyIIoOBOH
paboThl (ChylllaHWe JEKIHMM, TUCKYCCHS, MOHTaX HSKCIIEPUMEHTAJIbHBIX YCTAHOBOK,
npoBeJaeHNEe (PU3MUYECKMX U3MEPEHHM TMoJ  PYKOBOJCTBOM IMIpemojaBaTelisi) W
VMHAUBUAYAIbHON pabOThl (BHIMOJIHEHHE CAMOCTOSITENIbHBIX PadOT U pabOT MPaKTHUKyMa,
0o0paboTKa M WHTEpHpeTalus pe3yibTaToB (PU3NUECKUX U3MepeHuid). Mcnonb3oBaHue
Takux (opMm pabOTHI MOMOTAET pa3BUBATh Y O0YUYAIOIIUXCS, C OJHON CTOPOHBI, HABBIKU

BOCIIPUSITUS HOBOM WHGOpMAIMKM MPU Pa3IudHbIX (opMax ee Moaadd, a C JAPYrou



CTOPOHBI — AKTUBHOCTb, CAMOCTOSITEIBHOCTh U TBOPUECKOE Havalo. B enom peanusamus
JAHHOM MPOrpaMMbl JOJKHA MOJOKUTEIBHO CKa3bIBAThCS KaK HA aKTyaJW3alluy 3HAHUM,
YyMEHUH W HaBBIKOB O0OydYalolmuxcsi B paMKax UX MOpearnpodecCuoHaTbHON
TEXHOJIOTUUECKOW (MH)KEHEPHOM) MOATOTOBKH, TaK W Ha COIMAIbHOM (HOPMHUPOBAHUU
JUYHOCTU 00YYaIOIINXCS.

[Iporpamma Kypca paccuutaHa Ha 68 4acoB, B paMKax KOTOPBIX IPETYCMOTPEHBI
Takue GpopMbl paboT, Kak JIEKIUU, CAMOCTOSITEIbHbBIE PAOOTHI U pabOTHI MpakTHKymMa. B
XO0JIe CaMOCTOSITEBHBIX paboT oOydaromiuecss T1OJ] KOHTPOJIEM TIpernojaBaress
3aKPEIUISIIOT HOBBIE 3HAHMS, OTPA0ATHIBAIOT OMpPEIEIECHHbIE YMEHUS U HaBbIKU. PaOoThI
MpaKkTUKyMa  [OAPa3yMEBAIOT  CaMOCTOSITEIbBHOE  pelleHHe  oOydarouuMucs
AKCIIEPUMEHTAIbHBIX (PU3MUECKUX 3ajad. TeMaTuka paboT MpakTUKymMa U MOPSAIOK UX
CJIEIOBaHMsI COOTBETCTBYIOT CTPYKTYyp€ TEMAaTUYECKOTO IIaHMpOBaHUs (eaepaabHOu
paboueit mporpaMmsl 1o yueoHoMmy npeamery «Dusuka» (yriryOneHHbId YPOBEHb).

[Iporpamma paccunTaHa Ha peaau3aiuio B TeUeHUE ABYX JieT oOyuenuss B 10-11
KJlaccax INpHU NPOBEJCHUM 3aHATUI OJIUH pa3 B Henento oObemMoM 1 yac kaxpoe. Ilo
YCMOTPEHUIO YYHUTENd TMOPSAOK CIEAOBAHUSA 3aHATHH MOXET OBITh HM3MEHEH, a
HEKOTOPbIE MOTYT OBITh UCKITFOUEHBI.

Psan pabGor mnpaktukyma (Ha YCMOTpPEHHME YYMTENA) MOXET ObITh 3aJaH
oOydarolmuMcsi Ha JOM JJisi CaMOCTOSTEIbHOIO BBIIIOJHEHUS C MOCIEIYIOIINUM
KOHTPOJIEM U 00CYKJIEHUEM MOTYUCHHBIX PE3YJIbTATOB.

[Iporpamma pazpabotaHa ¢ ydeToM pekoMmeHaanui ¢denepanbHoi padboueit
MporpaMMbl BOCIIUTaHUSA. B YacTHOCTH, OHa YYWTHIBAET MCHXOJIOrO-TIEJarOTHYECKUe
0COOEHHOCTH COOTBETCTBYIOIIEH BO3pACTHON KaTErOpUH 00YyJaroIUXCsl.

[IporpaMMa COOTBETCTBYET TaKMM LEISIM BOCHUTaHHsS OOy4YaroIIMXCs, Kak
pa3BUTHE JIMYHOCTH, CO3/IAHME YCIOBUM ISl CAMOOIIPENEIICHUS U COLIMAIA3AIIH.

[Iporpamma  COAEHCTBYET  PELICHHUIO  CIECAYIOIIMX  3aJa4  BOCIHMTAHUSA
oOydJaronuxcsi: yCBOGHHME 3HAaHWUM, HOPM, JyXOBHO-HPABCTBEHHBIX IIEHHOCTEW,
TPaJUIINI, KOTOPhIE BBIPAOOTAIO POCCHICKOE 00IIEeCTBO; (HOPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOUIEHMH K  OTUM  HOpMaM, II€HHOCTSIM;  NpUOOpeTeHue
COOTBETCTBYIOILIETO 3THUM HOpPMaM, LIEHHOCTSM, TPAAMIMSAM COIMOKYJIbTYPHOI'O OIbITa

IIOBCOCHMHA, O6H_ICHI/I$I, MCXKINYHOCTHBIX M COLIMAJIbBHBIX OTHOMCHHﬁ, IMPUMCHCHUA



MOJIyYEHHBIX  3HAHWM;  JOCTMKEHHME  JIMYHOCTHBIX  PE3yJNbTaTOB  OCBOCHHS
o0meoOpaszoBarenbHOM porpaMmbl 1o ¢usnke B coorBeTcTBru ¢ DI'OC COO.

[IporpamMma COOTBETCTBYET CIEIYIOIIMM OCHOBHBIM HAMpPaBICHUSIM BOCTIUTAHUSI.

1)  TpynoBoe BOCIUTaHWE — BOCHUTAHUE YBAXCHHS K TPYIY, TPYIAIIAMCA,
pe3ynbTaTaM Tpyaa (CBOEro U APYTHX JIOACH), OpUeHTAIHs Ha TPYIOBYIO ACSITEIbHOCTD,
noJiyueHue mpodeccuu, JMYHOCTHOE CaMOBBIpaKEHHWE B MPOAYKTUBHOM, HPABCTBEHHO
JOCTOMHOM TPYZE B POCCUHCKOM OOIIECTBE, JOCTH)KEHUE BBIAAIOIIUXCS PE3yJIbTaTOB B
npodeccHoHaNbHOM eaTebHOCTH. LleneBbIMUu OpueHTHpaMHU SIBISIOTCS: (POPMUPOBAHHE
OCO3HAaHHOM TOTOBHOCTH K IOJIYYEHHUIO TPOQECcCCHOHANBHOIO 00pa3oBaHMUs,
HENpPEpPhIBHOMY  00pa30BaHUIO B TEUEHUE IKU3HU KaK YCIOBUIO YCIEUIHOU
npodeCCUOHAIBHOW W OOIIECTBEHHOM  JEATENbHOCTH; MOHUMAHHE CHEeUU(PUKU
caMoo0Opa3oBaHusi U MPOGECCHOHAIBHOM CaMOMOJATOTOBKM B  HMH(POPMAIMOHHOM
BBICOKOTEXHOJIOTMYECKOM O0ILIECTBE, TOTOBHOCTU YUYUTHCS U TPYIUTHCS B COBPEMEHHOM
oOlIecTBe; OPUEHTHUPOBAHHOCTh HA OCO3HAaHHBIM BBIOOp cdepbl MpodeccnoHambHOM
TPYJAOBOW NEATEIHHOCTH B POCCUHCKOM OOIIECTBE C yYETOM JIMYHBIX >KU3HEHHBIX
IJIaHOB, MOTPEOHOCTEN CBOEH CEMbH, OOIIECTBA.

2) DKOJIOTMYECKOE BOCIHUTAHHE — (POPMUPOBAHUE HKOJIOTHUYECKON KYJIBTYPHI,
OTBETCTBEHHOT0, OEPEKHOr0 OTHOLICHHsI K NMPUPOJAE, OKpY’KaloleH cpelle Ha OCHOBE
POCCHUHCKHUX TPaJUIMOHHBIX JyXOBHBIX IIEHHOCTEH, HAaBBIKOB OXpaHbl, 3allUTHI,
BOCCTAHOBJICHUS TIPUPOJABI, OKpYXKaromiei cpenbl. LleneBbIM OpHUEHTHPOM SIBISETCS
OCO3HaHUE HEOOXOJMMOCTH MPUMEHEHUs 3HaHUS E€CTECTBEHHBIX M COIMAJIbHBIX HayK
JUISE  pasyMHOTO, OEpEeXIIMBOTO MPHUPOAOINOIL30BaHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3)  lleHHOCTH Hay4YHOTO TO3HAHHS — BOCIUTAHHE CTPEMJICHUS K ITO3HAHHIO
ceOst U Apyrux Jroaed, MpUpoasl U OOIIeCTBa, K MOTYYCHHIO 3HAHWM, KaueCTBEHHOTO
o0pa3oBaHMsI C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U OOINECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU  OpUEHTHUPAMU  SABISAIOTCA: (OPMHUPOBAHUE JACSITEIBHO BBIPAKEHHOTO
MO3HABATEILHOTO MHTEpeca B 007acTd (U3MKH C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEM, AOCTUIKEHUMN; TOJyYeHHE NPEICTAaBICHUA O COBPEMEHHOW Hay4yHOU
KapTUHE MHUpPA, O JOCTHKEHUSX HAayKW M TEXHUKH, O 3HAYEHUU HAYKH B KHU3HU

poccuiickoro o0IiecTBa, OOecrneuyeHuH ero O0e30MacHOCTH; MPUOOpEeTEeHHE HAaBBIKOB



KPUTHYECKOTO MBIIIJICHUS, OIpeneieHHs] JIOCTOBEPHOW HaydyHOH HHPOpMauud |
KPUTUKMA aHTUHAYYHBIX TMPEJICTaBICHUN; pa3BUTHE H TNPUMEHEHHE HABBIKOB
HAOJIOJICHUS, HAKOIUIEHUST M CHCTEMaTu3aluu (PAKTOB, OCMBICIEHHUS ONbITa B
€CTECTBEHHO-HAYYHON 00J1aCTH NO3HAHUSI, UCCIIET0BATEIbCKON AESITENBHOCTH.

[Ipu peanuzanuy JaHHOM MpOrpamMMbl 3ajadya yYWUTEIs COCTOMT B TOM, YTOOBI
CO3/1aTh YCJOBHS AJII YCBOCHHUS OOYyYaroIIMMHCA HOBBIX 3HAHUHM, MPUOOPETEHUS HMHU
HOBBIX YMEHUI M 3aKpEIUICHHs HaBBIKOB, HEOOXOAMMBIX JUIsl MPOBEACHUS (PU3NUECKUX
HKCIIEPUMEHTOB U aHAJIN3a MOJyYEHHBIX pPe3yIbTaTOB.

JUis  pemieHus 3TOW 3aJayd  HEOOXOAMMO HalWyue B KaOuWHeTe (PU3HKHU
000py0BaHUs, KOMIUIEKTYIOIIUX K PACXOJHBIX MaTepUasioB, TpeOyrolmuxcs s
MIPOBEJCHUS CAMOCTOATEIBHBIX paboT M paboT mpakTukyma. llepeueHp mpeasiaraembix
paboT copmupoBaH TakuM 00pa3zoM, 4YTO MOATOTOBKA K MX MPOBEACHUIO HE JIOJIKHA
BBI3BbIBATH CYIECTBEHHBIX 3aTPYJAHEHHH —  BCe HEOOXOAMMOE [UIs peanu3aluuu
MpOrpamMMbl, Kak MpaBWiIO, JIMOO HAXOAUTCS B KaOWHeTe (PU3MKH, JTMOO JOCTYIHO B
MIOBCEIHEBHOM OBITOBOM OOMXOJIE.

Ilepen HavanoOM 3aHATUN YYMTEIIO PEKOMEHIYETCS CaMOCTOSTEIBHO BBIIIOJIHUTH
BCE TEOPETHUUECKHUE 3aJJaHUs1, CAMOCTOSITENIbHbIE PA0OTHI U pabOTHI MPAKTUKYMa, KOTOPbHIE
JOJIKHBI OyIyT BBIMOJIHATH OOy4YaromKecs. DTO JACT YUUTEN0 BO3MOXKHOCTh HE TOJBKO
BBISIBUTH BO3MOXHBIE TEXHMUECKHE TMpOOJEMbl, HO U TMOIYYUTh KOHTPOJIbHbBIE
pe3yabTaThl M3MEPEHUM M MX 00pabOTKH, KOTOphIE TMOHAAOOATCS IS JaJIbHEHIICH
MPOBEPKH MPABMIBHOCTH BBIIIOJIHEHUS pa00T 00yYarOIUMUCH.

[TockonbKy OAHMM W3 TJAaBHBIX peE3yJbTAaTOB padOThl YUHUTENId B paMKax
BHEYPOUHOHN JIE€ATENbHOCTH SBJIAETCS JIMYHOCTHOE Pa3BUTHE OOYYaIOIIUXCS, YUUTEINIO
PEKOMEHIyeTCsl NpU MPOBEACHUU 3aHATHI MO MporpaMMme akTUBHO y4acTBOBaTh B
NEeSATENbHOCTH  OOYYalolUXCs,  KOHTPOJMPOBaTh  XOJ  BBIMIOJIHEHHS  UMHU
AKCIIEPUMEHTAIBbHON  paboOThl, HAMpaBisITh U KOPPEKTHUPOBATH UX JACHCTBUA,
CBOEBPEMEHHO YKa3bIBaTh Ha OUIMOKH M HEIOYEThI, MOJCKA3bIBaTh U JEMOHCTPUPOBAThH
MPaBUJIbHbIE CIOCOOBI BBIMOJIHEHUSI NMPAKTUYECKON pabOThl, 00CYXIaTh NPUUYUHBI U
BO3MOYKHBIE TOCIIEJICTBUS JIOMyCKaeMbIX OIMOOK. Bo Bpems 3aHaTHil HE0OX0IMMO

MO/JIEPKUBATh JOOPOKENTATENbHYIO0 aTMOC(epy COTpYITHUYECTBA.



Yuurento cieayeT y4uThIBaTh, YTO JIOTUKA OCBOCHHSI IPOTpaMMbl MPEANOJiaraet
MOCJIEIOBAaTEIbHOE HM3yYEHHE Marepuana — CHayala oOydyaroluecs JOJDKHBI OCBOUTH
0a30Bble MPUEMbl W METOJbI MPOBEACHUS (PU3MUYECKHX H3MEpEeHUH U 00paboTKH
MOJIy4Ya€MbIX PE3YJbTATOB, a YXKE€ 3aT€M NPUMEHATh WX HA MPAKTHKE II0 CXEME «OT
MPOCTOTO K CclIOXKHOMY». [loTOMY IpuMepHasi cxema MPOBEICHUS 3aHITUHI TTO TporpaMMe
MOXET OBITh CJICTYIOIICH:

1) 00BSICHEHHE TEOPETUYECKOTO MaTepuasia o TeME;

2) MOJTOTOBKA K BBIMOJHEHUIO CaMOCTOSITENIbHOW pabOThl WM  pabOThI
MpakTUKyMa — OOCYXKIEHUE 3alaHusl, YCTPOMCTBA HSKCIEPUMEHTAJIbHOM YCTaHOBKH,
HEOOXOJIUMOTO  TEOPETUYECKOTr0  MaTepuana, TMPUEeMOB M METOJIOB  MPSMBIX
HKCIIEPUMEHTAJIBHBIX HU3MEPEHUM, CIOCOO0B UX OOpaOOTKH W OICHKU MOTPEIIHOCTEN
U3MEpPECHUN;

3) IIPOBEJICHUE CAaMOCTOSATEIHLHOM paboThl WM PabOThI MIPAKTUKYMa, KOHTPOJIb
MPaBUJIBHOCTH MPOBEICHUS U3MEPEHUMN;

4) 00pab0oTKa  TOJIy4YEHHBIX  OKCIEPUMEHTAIbHBIX  JAaHHBIX,  OIIEHKa
MOTPEITHOCTEM;

5) o0CyX/IeHHE pe3yJabTaTOB OOpPa0OTKH TOJYUYECHHBIX IKCIEPUMEHTATHHBIX
JAHHBIX U MPOBEPKa UX MPABUILHOCTH.

B ciydae HexBaTKu BpeMEHHU Ha peaM3alliio B Kjlacce MyHKTa 4 JaHHOW CXeMbl
PEKOMEHYeTCsl MPEAJIONKUTh OO0YUYaAOIUMCS BBITIOJIHUTh COOTBETCTBYIOIINUE JCHCTBUS
J0Ma, a TYHKT 5 peaJn30oBaTh B Haudaje CICAYIOMIETO 3aHSTHs, JHOO0 MPOBECTH

HE00X0AMMbIE 00CYX AEHUS C O0YYaAIOIMIMMUCS B OPSJIKE HHAUBUAYAJIbHON pabOTHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHA KYPCA «OCHOBBI
OUBNYECKOI'O OKCITEPUMEHTA»

JJUYHOCTHBIE PE3YJIbTATBI
B cgpepe epasxxcoanckoeco eocnumanus: TOTOBHOCTb BECTM  COBMECTHYIO

ACATCIIBHOCTDh B MHTCPECAX I'PAKIAHCKOTO O6HIGCTB3, Y4aCTBOBAThH B CAMOYIIPABJICHUHU B
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oOpa3oBaTeNnbHON  OpraHM3aIlii; yMEHUE B3aWMOJICHCTBOBATh C  COIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C WX (QYHKIIUSIMH U Ha3HAYCHHUEM.

B cgpepe nampuomuueckoeo éocnumanusn: coOpMUPOBAHHOCTh POCCUUCKOM
IPKJAHCKON UACHTUYHOCTH, MAaTPUOTU3MA; [ICHHOCTHOE OTHOIICHUE K
rOoCyJapCTBEHHBIM CUMBOJIAM, JOCTIKEHUSM POCCHUCKUX YUEHBIX B 00J1aCTH (DU3UKH U
TEeXHUKHU.

B cghepe oyxoeno-npascmeennozo eocnumanusi:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHUCJIE B JIEATEIILHOCTH YYEHOTO;
OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

B cpepe scmemuueckoco eocnumamnus: SCTETUYECKOE OTHOIIEHHUE K MHUDY,
BKJIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NIECKOM HayKe.

B cgepe mpyoosoco eocnumanus: WHTEpEC K  paslMyHBIM  cdepam
poeCCHOHATTBEHON NIEeATETHOCTH, B TOM YHCIIC CBS3aHHBIM C (DPU3MKOW W TEXHHUKOM,
YMEHUE COBEpIIATh OCO3HAHHBIM BBIOOp Oynylied mnpodeccud W pearn30BbIBATH
COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI, TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHUIO U
caMm000pa30BaHHUIO B 001aCTH (PU3UKHU HA MPOTSHKEHUU BCEH KU3HHU.

B cgepe sxonocuueckoco eocnumarnus: chHOPMHUPOBAHHOCTh HIKOJOTUYECKOMN
KYJbTYPbI, OCO3HAHHE TJI00ATEHOTO XapaKTepa IKOJIOTHIESCKUX MPOoOIeM; TUTAaHUPOBAHNE
Y OCYIIECTBJICHUE JICCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHMS 1IeJIeH YCTOMYMBOTO PA3BUTHS YE€JIOBEYECTBA; PACIIIUPEHUE OMbITA ACATEIHHOCTH
HKOJIOTUYECKOM HAMPaBICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUM TI0 (PU3HUKeE.

B cgepe yennocmu mayunoco nosznanus: cPOPMHUPOBAHHOCTb MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PH3NYCCKON HAyKH; OCO3HAHUE
[IEHHOCTH HAy4YHOW JIeATEeNIbHOCTH, TOTOBHOCTH B TIpoliecce WU3ydeHusl (HU3UKU
OCYIIECTBJISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTh WHIWBUIYAIBHO W B
rpynmre.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

Ilo3HaBaTe/IbHBIE YHHUBEPCAJIbHBIC y‘leﬁHbIe IeHCTBUA:

Bazosvie nocuueckue oeticmeusi:



CaMOCTOSITENILHO  (OpMYyJIUpPOBaTh U AKTyaJIU3UpoOBaTh  MpoOseMy,
paccMaTpHUBaTh €€ BCECTOPOHHE; ONPEEIATh LENH IeITEIbHOCTH, 3a1aBaTh
napameTpbl U KpUTEPUH UX JOCTHKEHHUS; BBIABIIATh 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
paccMaTpuBaeMbIX (DU3MUECKUX SIBJICHUSX; pa3padaTbIBaTh IUIAH pPEIICHUs MPOOJIEMBI €
y4ETOM aHaJli3a MUMEIOIIMXCS MAaTepUAIbHBIX M HEMaTepUAIbHBIX PECYpCOB; BHOCUTH
KOPPEKTHUBBI B JIESITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLIEHUBATh
PHUCKHU TIOCTEACTBHUIA JIEATEIBHOCTH; KOOPIAUHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHSIX
pEaJIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS; pa3BUBATh
KpEaTUBHOE MBIIIJICHUE [IPHU PEIICHUN KU3HEHHBIX POOJIEM.
bazosvie  uccrnedosamenvckue  Oeticmeus;  BIAJeTh  HAYYHOM  TEPMHHOJIOTHEH,
KJIFOUEBBIMU TOHATHSIMU U METOJaMU (PU3NYECKOM HAYKH; BIAJETh HABBIKAMHU y4eOHO-
HCCJIEIOBATENLCKOM U MPOEKTHOM NeATEIbHOCTH B 00s1acTH (PU3HUKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELIeHHUs 3aAad (U3NYECKOTO
collepKaHUsl, NPUMEHEHUIO pa3IMYHbIX METOJOB I[IO3HAHMS; BIAAETh BHUIAMU
JESATEIBHOCTH 110 TIOJYYEHHIO HOBOTO 3HAHHUS, €ro MHTEepIpeTanuu, npeoOpa3oBaHUIO U
IPUMEHEHHUIO B PA3IMYHbIX YUEOHBIX CUTyallUsX, B TOM YHCJE MPU CO3AAHUU YUEOHBIX
IPOEKTOB B 00sacTd (U3HKH; BBISBISATH MPUYMHHO-CIEICTBEHHbIE CBSI3U U
aKTyaJM3upoBaTh 3aJa4y, BbIJBUTaTh TMIIOTE3Y €€ PEUICHUs, HAXOIUTh apryMEHThI AJis
J0KA3aTeNIbCTBA CBOUX YTBEPIKIACHUH, 33]1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AHAJIM3UPOBATH MMOJIYUCHHBIC B XOAC PCUHICHUA 3a/la4M PC3YJIbTAThI,

KPUTHUYECKA OLEHUBATh HX JOCTOBEPHOCTh, IMPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCJOBUSIX; CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN
NEATEeIbHOCTU, B TOM YHKCJIC TIPU U3YUYECHUH (PU3UKU; 1aBaTh OIIEHKY HOBBIM

CUTYaIIHsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT; YMETh MIEPEHOCUTH 3HAHUS TI0 (PU3MKe

B MIPAKTUYECKYIO 00JIaCTh KU3HEACSITSIIBHOCTH; YMETh HHTETPUPOBAThH 3HAHUS U3
Pa3HBIX MPEAMETHBIX 00JIaCTEel; BBIIBUTATh HOBBIE UJIEH, TIPEAJIaraTb OpUrHHAIbLHbIE
MTOJXO/IbI M PEIICHMS; CTABUTH TPOOJIEMBI U 3a/1a4d, JOMYCKAIOIIUE albTePHATUBHBIC
pelIeHus.

Paboma c ungopmayueii: BnageTr HaBbIKAMHU MOJY4YeHUS HHDOpMaLUU (PU3NYECKOTO
COJlepKaHUsl W3 MCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH MOWUCK,
aHaJIM3, CUCTEMATU3aLUI0 U MHTEPIPETAMI0 MH(DOpMALMU PA3NIMYHBIX BUAOB U (Hopm
MPE/ICTABICHUS; OLEHUBATh JIOCTOBEPHOCTh HWH(GOpPMAIUU; HCIOJIb30BaTh CpPEJICTBA
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UH(OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM B pEIIEHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3a7ad C COOJI0JeHuEeM TpebdoBaHUM
ASPrOHOMHUKH, TEXHUKU OE30MaCHOCTH, TUTHEHBI, PECypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOpM HMHGOPMAIIMOHHONM O€30MacCHOCTH; CO3/1aBaTh TEKCThI
(bu3MUeCKOTo CoAepKaHMs B Pa3IUYHbIX (opMarTax ¢ y4eTOM Ha3HadeHHs MH(popManuu
U 1IEJIEBOM ayAUTOPUH, BBHIOUpasi ONTUMANIbHYIO (POPMY MpPECTABICHUS U BU3YaTU3AIINH.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS:

OCYILIECTBJISITh OOIIIEHHME BO BHEYPOUHOU JEATEIBHOCTH; PACHO3HABATh MPEANOCHUIKU
KOH(MJIUKTHBIX CUTYallM M CMSAr4aTh KOH(IUKTHI; Pa3BEepHYTO M JIOTMYHO H3JIaraTh
CBOIO TOUKY 3PEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB; MOHUMATh U MCIOJIb30BAThH
MPEUMYIIEeCTBa KOMaHIHON U MHAUBUAYAJIbHON pabOThI; BEIOUPATh TEMATHKY U METO/IbI
COBMECTHBIX JCHCTBUN C y4ETOM OOIIMX HMHTEPECOB U BO3MOXKHOCTEW KaXKJOTO 4JICHA
KOJIJIEKTHBA; MPUHUMATh 1IEJTM COBMECTHOM JESATEILHOCTH,  OPraHU30BHIBAThH u
KOODAUHUPOBATh JIEUCTBUA 1O €€ JOCTHKEHUIO: COCTaBIIATh IUJIaH JICUCTBUH,
pacrpenensiTh pojau ¢ Y4eTOM MHEHUH YyYaCTHUKOB, 00CYXKIaTh pe3yJbTaThl COBMECTHOM
paboThI; OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHHKA KOMaHbI B OOIIUIA
pe3ynbTaT Mo pa3paboOTaHHBIM KPUTEPHUSM; Mpelaratb HOBBIE MPOEKTHI, OIEHUBATH
UJICU C TIO3ULIUM HOBU3HBI, OPUTHHAIBLHOCTHU, MPAKTUYECKOW 3HAYNMOCTH; OCYILECTBIISITh
MMO3UTUBHOE CTPATErMYECKOE TIOBEJECHHUE B PA3JIMYHBIX CHUTYalUSAX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, ObITh HMHUIIUATUBHBIM.

PeryasiTuBHbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUSA:

Camoopzanuzayus: CaMOCTOSITEIBHO OCYIIECTBIISITh ITO3HABATENIBHYIO JEATEIBHOCTHh B
o0nacTu (U3HMKHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE
3a/1a4y; CaMOCTOSTEIBHO COCTABIISATH IIJIaH PEIICHHS PACUETHBIX M KaUECTBEHHBIX 3a7ad,
IJIaH BBIMOJHEHUS TMPAKTUYECKOM pabdOThl C Y4YEeTOM HMEIOUIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTEHUH; /JaBaTh OLIEHKY HOBBIM CHUTYalUsIM;
paciiipsaTh paMKd Y4YeOHOro mpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHUH; AeaTh
OCO3HAHHBIA BBIOOpP, APryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTh 3a
pelieHne; OICHMBATh MPUOOPETEHHBIN OMBIT, CHOCOOCTBOBAaTh (POPMUPOBAHUIO U
MPOSIBJICHUIO  3PYIUMUMU B  o0jacTM  (U3MKK, TMOCTOSIHHO TMOBBIIIATh  CBOM
00pa3oBaTeNbHbIN U KYyJIbTYPHBIA YPOBEHb.

Camokormponb, IMOYUOHANbHBIU UHMEIeKm. NaBaTh OLIEHKY HOBBIM CUTyallUsM,
BHOCUTH KOPPEKTUBHI B IESITEIBHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIISM;
BJIAJICTh HABBIKAMHU MTO3HABATEIILHON PeIICKCUN KaK OCO3HAHUS COBEPIAEMbIX
JNEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, NX PE3YJIBTATOB U OCHOBAHUN; CII0JIb30BAaTh
pueMBbI pedIEeKCUH 71l OIEHKU CUTYaIlH, BHIOOpA BEPHOTO PEIIECHUS; YMETh

OOCHHMBATL PHUCKH U CBOCBPCMCHHO IIPHHHMATh PCIICHHA 110 UX CHHIKCHHIO,
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IIPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX IPH aHAJIM3€E PE3YIbTATOB JEATEIbHOCTH;
MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA; IPUHUMATh MOTHUBBI U
apryMEHTBI IPYTUX [IPY aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH; IPU3HABATH CBOE
IPaBO U MPABO IPYrUX HA OLIMOKH.

HPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOy4aroumiics HayduTCs: IIOHUMATh 3HA4YEHUE
ONKCATENIbHOM, CUCTEMATU3UPYIOLIEH, OObSICHUTEIIBHOM M IMPOTrHOCTHYECKOW (PYyHKIMN
(¢u3NUeCKoil TEOpUM — MEXAHUKH, MOJIEKYJSIPHON (U3MKM U TEPMOJWHAMUKH, POJIb
¢uznueckoil Teopun B (pOpMHUPOBAHUH MPEACTABICHUN O (PU3MUECKON KapTHHE MUPa;
pasnuyaTh yCJIOBUSA NPUMEHHUMOCTH U3YyYEHHBIX MOJieNel (PU3NYECKUX Tel U MPOLIECCOB
(sBNIEHUI);

pasnuyath ycioBuUs (IpaHUllbl, 00JIaCTH) IPUMEHUMOCTH U3YyYEHHBIX (PU3UUECKUX
3aKOHOB, T[IOHUMaTb BceOOIIMH XapakTep (yHAAMEHTaJIbHBIX 3aKOHOB 17}
OrpaHUYEHHOCTh HUCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

AHAJIU3UPOBATh U OOBACHATH MEXaHUYECKUE, TEIJIOBBIC, FJIEKTPUUECKUE MPOIIECCHI
U SIBJICHUS, HUCIOJIb3Ys OCHOBHBIE IIOJIOKEHHS W 3aKOHBI MEXaHUKH, MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH, MOJEKYJIAPHOH (PU3UKU U TEPMOJUHAMUKH, JIEKTPOIUHAMUKHY;
aHAIU3UPOBATh U OOBACHATH (PU3NUYECKUE SBJICHMS, UCIONb3YsI OCHOBHBIE MOJOXKEHUS U
(huznyecKre 3aKOHbI;

ONHUCHIBaTh (PU3NYECKUE TPOIECCHl U SBJICHMS, HCIOJb3Ys HE0OXOauMbIe
BEJIMYUHBI; OOBSICHATh OCOOEHHOCTU MPOTEKAHUS U3y4aeMbIX (PU3HUECKUX SIBICHUM;

MIPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (DU3UUYECKOM BETUUMHBI OT IPYTron
C UCIHOJIb30BAaHUEM TMPSMBIX H3MEPEHHH, MpPU STOM KOHCTPYHUPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (U3UYECKUX BEJIMYMH B BUJE
rpaUKoB C y4yeTOM aOCOJIIOTHBIX IOTPEIIHOCTE HW3MEpEeHH, JenaTh BBIBOIBI I10
pe3ynbTaTaMm MCCIIeIOBAHUS;

MPOBOJIUTHh KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BEIMYMH, MPU 3TOM BHIOMpATH
ONTHUMAJbHBIA METOJ] W3MEpPEHHUs, OLEHUBATh AaOCONIOTHBIE M OTHOCHUTEJIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOJUTH ONBITHl IO MPOBEPKE MPEIJIOKEHHONM THUIMOTE3bl: IJIAHUPOBAThH

AKCIIEPUMEHT, COOMPATh HIKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH MOJYyYECHHbIE
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pe3ynbTaThl U J€NaTh BBIBOJ O CTAaTyce MPEMAJIOKEHHOM rumoTessl; coOM0aaTh mpaBuia
0e30MacHOro Tpyaa MpH MPOBEACHUU MCCIEIOBAHUN B paMKax MpakTUKymMa U ydeOHO-
UCCJIEIOBATEILCKON JICSITEIBHOCTH € MCIOJIB30BAHUEM H3MEPUTEIbHBIX YCTPONCTB U
71a00paTOPHOTO 00OPYAOBAHNS,

pemaTh pacueTHbIC 3aJladyd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (U3UYECKOU
MOJIETIbIO: HA OCHOBAaHHWH aHaJN3a YCJIOBHsS 0OOCHOBBIBATH BHIOOP (PU3NYECKON MOJETH,
oTBeyYaroniel TpeOOBaHMUSIM 3a/lauu, MPUMEHSATH (HOPMYIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U
noctyjaTbl (U3MYECKUX TEOPUM MpU UCIOJB30BAHUU MATEMATUYECKUX METOJIOB
pemeHuss 3ajad, NOPOBOJUTH pAacyeThl Ha OCHOBAaHUM HMMEIOUIUMXCS  JAHHBIX,
aHAJIM3UPOBATh PE3YJIBTATHI U KOPPEKTUPOBATH METO/IbI PEIICHUSI C YYETOM MOJIYYEHHBIX
pE3yNbTATOB;

pemath KayecTBEHHbIE 3ajaud, TpeOyrolue MNPUMEHEHHUS 3HaHUI M3 pa3HbIX
pa3znenoB Kypca (GU3MKM, a TakKKe HHTErpaluyd 3HAHMM W3 JpYruX MOpeIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJA: BBICTPAWBAaTh JOTMYECKYIO ILEMOYKY PpaCCYXKICHHHA C
OTIOPOM Ha U3YYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBJICHUS; UCIIOJIb30BATh
TEOPETUUECKHUE 3HAHUS 1151 OOBSICHEHHUS OCHOBHBIX ITPUHIIUIIOB
pabOThI U3MEPUTENBHBIX TPUOOPOB;

aHAJIM3UpPOBaTh W OLEHUBATh IOCJIEACTBUS OBITOBOM UM MPOU3BOJACTBEHHOMN
JESITeIbHOCTH YeJIOBEKa, CBA3aHHOM ¢ (PU3MYECKUMHM NpoLeccamMH, C MO3UIHMA
HKOJIOTMYECKOI 0€30MacHOCTH, PEACTaBICHUN O pallMOHAIILHOM IIPUPOIONOIb30BaHUH,
a TakXkKe pa3yMHOM MCIHOJIb30BAaHUU JOCTWKEHUA HAyKd W TEXHOJOTHHA IS
JanbHEHNIIIEero pa3BUTHS YEJIOBEYECKOTO 00IIECTBA;

IPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOTHI ¢ HHpOPMAIIHEH PU3UIECKOTO
COJIEp’KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTUH, TpU
TOM HCIIOJNb30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIE TEXHOJOTUU [UJIsl TIOMCKAa,
nepepaboOTK M TPEeabABICHUS Yy4eOHOM W  HAyYHO-TIOMYJSIPHOM HMH(pOpMALINH,
CTPYKTYPUPOBAHMSI W MHTEpIpEeTalud HWH(QOpMalMK, TMOJYYEHHOH W3 pa3Iu4HbIX
MCTOYHUKOB, KPUTHUECKHU aHAJIU3UPOBATH MOJIy4aeMyl0 MH(OpMAIMIO U OLICHHWBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaKk M Ha OCHOBE aHalIM3a

HCTOYHHKA I/IH(l)OpMaHI/II/I; MMPOABJIATE OPraHU3alVMOHHBIC M ITIO3HABATCIILHBIC YMCHUA
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CaMOCTOSTEITLHOTO MTPUOOPETEHUST HOBBIX 3HAHUH B MIPOIIECCE BBHIMOTHEHUS TPOCKTHBIX U
y4eOHO- HCCIIeIOBATENBCKUX PadoT;

paboTaTh B IPYIINE C UCIIOJTHEHUEM Pa3JIMUHBIX COIIMATBHBIX POJICH; IPOSBIAThH
MOTHBAIMIO K OyyIieit mpodeccruoHaaIbHON AeITeIbHOCTH
M0 CHEIUAIBHOCTAM (PU3UKO-TEXHUYECKOTO TIPOQuIIs.

K koniy 11 knacca oOy4aroniuiicss HAy4YuTCs: MOHUMATh POJIb GUBUKHU B

HKOHOMUYECKOM, TEXHOJIOTMUYECKOH, COL[MAJIBHOM U 3TUUECKOH cepax AesaTeIbHOCTH
YeJI0BeKa, pOJib U MECTO (DU3UKHU B COBPEMEHHOW HAyYHOU KapTUHE MHpA, 3HAUCHHE
OTMHCAaTEIbHON, CHCTEMATU3UPYIONIEH, OOBSICHUTETFHON U IPOTHOCTHYECKON (DYHKITHI
¢buznueckoil Teopuu, posb PU3NIECKON TEOPUHU B (POPMUPOBAHUU MPEICTABICHUN O
(r3MUEeCcKO KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHOHAYUYHBIX IIPEACTaBICHUI O IPUPOLE;

pasnuyaTh YCIOBUS IPUMEHUMOCTH U3yUYEHHBIX MOJENEH (PU3NYECKHUX TeN
Y TIPOLIECCOB (SIBJICHU);

pa3nyaTth yCaoBUsl (TpaHULIbI, 00JACTH) TPUMEHUMOCTH U3YUYEHHBIX
(u3MYEeCKUX 3aKOHOB, IMOHMMATh BCEOOLIMU XapakTep (yHAaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYECHHOCTD HCIIOJIb30BAaHNS YACTHBIX 3aKOHOB;

aHAJIM3UPOBAaTh M OOBACHATH JJIEKTPOMArHWTHBIC, KBAHTOBbIE IPOLIECCHI U
SBJICHMSI, UCTIOJIb3Ysl OCHOBHBIE MOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKN UM KBaHTOBOWU
busuky;

ONUCHIBATh M3Y4YCHHbIE (U3WYECKUE TMPOIECCHl U SBJIEHUS; OOBICHATH
0COOEHHOCTH NMPOTEKAHUS U3YUEHHBIX (PU3NUECKUX SBICHUI;

MIPOBOJIUThH UCCIEIOBAHKUE 3aBUCUMOCTEN (PU3MUECKUX BEIIMUYMH
C UCIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH, NpPH D3TOM KOHCTPYUPOBATH YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEJIWYMH B BHJE
rpaUKoB C y4eToM aOCOJIOTHBIX IOTPEIIHOCTEH H3MepeHuil, JenaTh BBIBOABI IO
pe3ynbTaTam HCCIIeIOBAHUS;

OPOBOJUTh KOCBEHHBIE HM3MEpPEHUs (U3MUECKUX BEIUYUH, MPU ATOM BBIOMPATH
ONTHUMAJIbHBIA METOJ H3MEpPEHUs, OLICHUBaTh aOCOJIOTHBIE W OTHOCHUTEIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

MIPOBOJIUTH OMNBITBI 1O TPOBEPKE NPEIJOKEHHOM THUIIOTE3bl: IJIAHUPOBATH

AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY, aHAJIM3UPOBATh MOJIYYEHHbBIE
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PE3yNbTAaThl U JeNaTh BHIBOJ O CTaTyCe MPEIOKEHHOW TUIIOTE3bI; COOM0IaTh MpaBuia
0€e30MacHOro Tpy/ia Ipy MPOBEACHUH UCCIEIOBaHUN B paMKax MpaKkTUKyMa

U y4eOHO-UCCIEI0BATEIbCKON  JESATEIBHOCTU C MCHOJIb30BAHHEM U3MEPUTEIBHBIX
YCTPOMCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

peliaTh pacueTHhIE 33/1a4d C SBHO 3aJIaHHOW U HESIBHO 3aIaHHON (pU3HYEeCKON
MOJEJIBIO;

pemiaTh KayeCTBEHHbIE 3aJlayd, TpeOyrolue NPUMEHEHUsT 3HAHWM M3 pa3HbIX
pasznenoB kKypca GU3MKM, a TakKe HHTErpaldud 3HAHWM W3 JpYrux MpeMETOB
€CTECTBEHHO-HAYYHOI0 IIMKJA: BBICTPAMBATH JIOTMYECKYIO ILIENOYKY PpaCCYyKICHHH C
OMOpPOM Ha W3YUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKHE SIBJICHUS; UCIOJIb30BATh
TEOPETUUECKHUE 3HAHUSA JJIsI O0BSICHEHNS OCHOBHBIX ITPUHITUIIOB
pabOThI U3MEPUTENBHBIX IPUOOPOB;

aHAJIM3UpOBaTh M OLEHUBATH IOCIEJACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
NEeSATEIbHOCTH YEJIOBEKa, CBSI3aHHOM ¢ (U3MYECKUMHU MpOLEccaMu, C NO3ULUN
HKOJIOTMYECKON  0€30IacHOCTH,  NPEACTaBICHUH O palOHAIBHOM
MIPUPOJIONIONB30BAHUHU, A TAaKKE€ PA3yMHOM HCHOJb30BAHUM JOCTH)KCHUN HAYyKH U
TEXHOJIOTHUH JIJIs JadbHEHIIEero pa3BUTHSI Y€JIOBEUESCKOTO OOIIECTRA;

MPUMEHSTH Pa3IUYHbIC CIIOCOOBI pabOTHI ¢ HHGOPMAIIHEH PU3NIECKOTO
COJICp’KaHMSI C MCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HMH(POPMAIIMOHHBIE TEXHOJIOTHUH ISl TIOMCKA,
nepepaboTKh ¥ TPEAbABICHUS y4eOHOM W HAYYHO-TIONMYJSIPHOW HH(pOpPMAIINH,
CTPYKTYpPUPOBaHUSI M WHTEpHpeTanuu uHGOpPMAIlUUA, TOJYYEHHOW U3 Pa3InyHbIX
MCTOYHHUKOB, KPUTUYECKUA AHAIM3UPOBATH MOJYy4YaeMyl0 MH(GOPMAILMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M Ha OCHOBE aHaau3a
MCTOYHHKA MH(POPMAIIHH;

POSIBJISITH OPraHU3ALMOHHBIE U NTO3HABATENIbHBIE YMEHUSI CAMOCTOATEILHOTO
MpUOOPETEHUSI HOBBIX 3HAHUW B TMPOIECCE BBHIMIOJHEHUS TMPOEKTHBIX H Y4eOHO-
MCCIIEI0OBATENbCKUX PadoT;

paboTaTh B TPYIINE C UCIIOJTHECHUEM PA3JIMYHBIX COITUATBHBIX POJICH;

OPOSIBJISITH MOTUBALIMIO K Oyaymiei npodeccuoHanbHOM JeITeIbHOCTH

10 CHENUATBHOCTIM (U3UKO-TEXHUUECKOTO PO UIISL.
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COILEPKAHHUE KYPCA «OCHOBBI PU3NYECKOI'O OKCIIEPUMEHTA»
10 KITACC

3ansrtue 1. I[lorpeminocTn B 3KCNIEpUMEHTE

Jexkuyua «lorpemHocty nOpsMbBIX  u3MepeHui». OOcyxknaeTcs mpupoaa
BO3HUKHOBEHUS IIOTPEIIHOCTEN, METOIBl UX MMHUMHU3aLUN U OLICHKU.

Jekyua «IlorpemHOCTH KOCBEHHBIX H3MepeHMi». OOCyXIarTcs METOAbl |
MIPUEMBI OLICHKM IOTPEIIHOCTEN KOCBEHHBIX HU3MEPEHUM. Mcnonv3yemvle mamepuansi:
[4], yacTsb 1.
3ansaTHe 2. OueHKa NOrPelIHOCTel NPSAMBIX U KOCBEHHBIX U3MeEpPEeHU

Camocmoamenvnasa padboma «OUeHKA NOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUN T10
pe3ynbTaTam NpsIMbIX U3MEPEHUI.
3ansatue 3. Ycpennenue U3MepeHUuil. Cayuaiinas
norpemHocTs. Knnemarnueckue u3mMepeHust

Jexkuusa «CiryqallHple NMOTPEIIHOCTH». B COOTBETCTBHM C YPOBHEM ITOATOTOBKH
oOy4Jaronuxcst ¥ AOCTYIHBIM OOOpYJOBaHUEM MOXET OBITh MPOBEJEHA OJHA M3 JBYX
paboT npakTUKyMa.

Ilpakmuxym Ne 1

3adanue. Onpenenure ¢ MaKCUMaJbHOW TOYHOCTBIO CPEIHIOID CKOPOCTh
JIBUYKEHUS 3€pHBIIIKA MIIIEHA B OYTHIJIKE C BOJOM.

Obopyoosanue. IlimeHo, HaMOIHEHHAss BOJOW TIUIACTUKOBas OYThUIKA c
OTPE3aHHBIM IOPJIBIIIKOM, CEKYHIOMED, JTUHEMKA.

Kpamxoe onucanue pewsenus. IIpoBoaUTCS cepusi SKCIEPUMEHTOB 10 U3MEPEHUIO
C MOMOUIBIO CEKYHAOMEpPA BPEMEHU IPOXOKJIEHHUS 3EPHBIIIKOM IIIEHA B TOJIIE BOJbI
HEKOTOPOro (PMKCUPOBAHHOI'O PACCTOSHUSA BJIOJIb BepTUKaNu. Beluucnsercs cpenHee
BpeMs JBIKEHUS 3epeH. PaccuuThiBaeTcs CpeAHsisi yCTAHOBMBIIASICS CKOPOCTb 3TOTO
nBrkeHus. OLEeHNBAETCs OrPEIIHOCTb.

Onucanue  cxooicell  pabomsl  Npakmukyma:  BCEPOCCHIICKas — OJMMIIAAjA
IIKOJILHUKOB MO (pU3HKE, peruoHalIbHbIN 3Tan 2023 1., 3anaya «Il1meHo u BI3KOCTb

Ilpakmukym Ne 2

3aoanue. Cobepute yCTaHOBKY JJIs 3allyCKa IIapyKa B MOJIET C HEKOTOPOM BBICOTHI

¢ (UKCHUPOBAHHOW TOPU3OHTAIHLHOW HAauYaJbHOM CKOpOCThIO. Mccnenyiite 3aBUCHMOCTh
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BEPTUKAIIBHOM M TOPU30HTAJIBHOM KOOpAMHAT IIapuka npu nosere. Onpenenure
CKOPOCTb LIAPHKa B HAYaJI€ MOJIETA.

Obopyoosanue. CTaabHON IIAPUK, ITYCKOBOE YCTPOUCTBO (OTPE30K ATFOMUHUEBOIO
npoduiis, MarHUT HEOJIMMOBBIH, JIBa CTAbHBIX IIAPHUKA), IITATUB C JIAKOW U My(TOH,
MaJISIpHBIA CKOTY, pyJIETKa, KOMUPOBaJIbHAsA Oymara.

Kpamxkoe onucanue pewenus. OcyiiecTBisieTcss cOOpKa IMYCKOBOM YCTaHOBKH.
[IpoBoguTCca cepusi DKCHEPUMEHTOB MO 3allyCKy IIAPUKA B TOJET U H3MEPEHUIO
KOOpPJIMHAT MaJeHUsl [IapUKa OTHOCHUTEIIbHO TOYKH cOpoca. [1o mosydeHHbIM JaHHBIM
PacCUMTHIBAECTCS HaYaJIbHasl CKOPOCTH IOJIETA IAPUKA.

Onucanue cxodxceil pabomsl Npakmukyma: MEXKAYHApOJIHas OJMMIMAAA 1O
sKcriepuMeHTanbHol pusnke 2021 r., 3amgaua «llymkay.
3ansarTue 4. IIpocreiimne reoMerpuyecKue U3MepeHU

Ilpakmuxym

3aoanue. Omnpenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO TOJNIIMHY TMPOBOJIOKH U
BHEIIIHUW JTMaMETP WTJIbI, TUIONIAJb HApPUCOBAHHOW Ha JIMcTe Oymaru (urypsl, o0bem
opycka. O1eHUTe MOTPEITHOCTH.

Obopydosanue. IlpoBosioka, urjia OT MIpula (CO CTOYEHHBIM OCTPHUEM),
n3o0pakeHne QGUrypsl CIOXKHOW (QOpMbI Ha pa3IMHOBAHHOW KBajgpaTamMu Oymare,
JIEPEBSIHHBIN OpPYCOK, TUHENKA, NITaHT€HIIUPKYJIb.

Kpamxoe onucanue pewenus. IIpoBOASATCS HM3MEPEHUS TOJILHUHBI I[POBOJIOKH
METOAOM psiioB. IIpoBOAMTCS M3MEpEeHUE AMaMeTpa WIJIbl METOAOM MPOKAThIBAHUSI.
[IpoBonuTca u3MepeHue Iiowaan (GUrypbl METOJOM MOACYETa IUIOMIAM IO KIIETKam
CETKU M3BECTHOTrO mara. [I[poBoauTcs uamepeHue rabapuToB Opycka M BBIYUCICHHE €T0
o0beMa. OlleHUBaEeTCS TOTPEIIHOCTh HM3MEPEHHBIX BenuduH. [IpoBoauTcsi mpoBepka
MPaBUILHOCTH U3MEPEHUS AUAMETPA UTJIbI C TOMOIIBIO IITAHTCHIIUPKYJIS.
3anatue S. I'paduku IKCHepUMEHTANBHBLIX 3aBucuMocrteid. I['paduyeckas
00padoTKa TaHHBIX

Jexkuua «OdopmiieHne TrpadUKOB OSKCICPUMEHTAIBHBIX  3aBHUCHMOCTEH.

['padpuueckas oOpaboTKa TaHHBIXY.
OOcyxxnatoTcsi OCHOBHBIE TMpaBuiia OGOpMIICHUS TpadUKOB 3aBUCUMOCTEH

(bU3MYECKUX BEJIMYMH APYT OT Apyra.
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Camocmosamenvnaa paooma «lloctpoenue rtpaduKOB B COOTBETCTBHH  C
M3YYEHHBIMH PABUIJIAMHU C UCIIOJIb30BAHUEM I'OTOBBIX TA0IHI] C JTAHHBIMUY.

Hcnonvzyemvie mamepuanvi. METOOUYECKUE peKoMeHAaunu LleHTpanbHOMU
PEeIMETHO-METOIMYECKOW KOMHUCCUHU IO OIICHHMBAHWIO OQOpMIIEHUS TIpapuKOB Ha
MPAKTHUYECKHUX TypaX BCEPOCCUNUCKOMN OJMMITHA/IBI ITKOJIBHUKOB MO (PU3UKE.
3ansatue 6. O0OpabdoTKa HeJHHEHHBIX 3aBHCHUMOCTEH: JIMHeapu3auus, MoAcCYeT
IUIOIAAM MO rPaguKOM, OCTPOEHHE KAcaTeJbHbIX K rpaguKy

Jexkuyua «JIuHeapuzausi HSKCIEPUMEHTAIBHBIX 3aBUCHUMOCTEM W JApyrue
rpaduyeckue crnocoObl 00padOTKHU TaHHBIXY.

OOcyxnmaercs  METOJ  3aMEHbl  I[EPEeMEHHBIX  IpU  JIMHEApHU3aLUH
AKCIIEPUMEHTAIBbHBIX 3aBUcHUMOcTel. OOcyxnaercs (pU3NIECKUi CMBICI IUIOIAIN TOJT
rpauKoM U YIJIOBOro Ko3(ppuuueHTa KkacateabHOl K rpaduky.
3ansTue 7. U3MepeHne 3aBUCMMOCTH KOOPAMHATHI I'PAHULBI 00JIACTH HAMOKAHUSA
OT BpeMeHH. JInHeapu3anus 3aBUCUMOCTH

Ilpakmuxym

3aoanue. BripexbTe U3 OymMaxkHOU candeTku JeHTy anuHoi 30 cM U MUpUHON 2—
3 cM. OmycTuTe KOHEel OYMa)KHOHM JIGHTBl B BOJY M BKJIIOYMTE ceKyHaomep. M3yuurte
3aBUCUMOCTbH KOOPAMHATHI TPAHUIIBI 00JIACTH, MPONUTABLIEHCS BOAOW, OT BPEMEHH.
Onpenenute xapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cekynaomep, Oymaxuoie canderku, pyjieTka, yamka [letpu.

Kpamxoe onucanue pewenus. CTaBUTCS ONBIT M0 U3YYEHUIO JBUKEHUS TPAHUIIbI
HaMOKaHusl OyMmaxHoil cainderku. Hcrmonb3dyercss 3aMeHa IEPEMEHHBIX TUTSI
JUHeapu3allid  3aBUCHUMOCTHM W TIOCTPOEHHUS JIMHEHHOro rpaduka, KOTOpPBIN
BIIOCJIEICTBUH MO3BOJIAET CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomol npakmuxyma. 3anada Ne 32 «HamokaHue TKaHN.
3ansTue 8. U3yueHnune ynpyroro rucrepesuca

Ilpakmukym

3aoanue. 3akpenure ¢ MOMOUIBIO 3aKUMa JIMHEHKY Ha ctojie. [IponeHbpTe qyKKy
3a)KMMa B KOJIbLIO OAHKOBCKOM PE3MHKH. 3alenuTe KPIOYKOM JAMHAMOMETpPA KOJBIO
pe3uHku. V3MepbTe 3aBUCUMOCTH JJIMHBI PE3MHKH OT PACTATUBAIONIEH CHIIBI  TpU

Harpy3ke (pactsbkeHur) u pasrpyske. [IpoBeaute msmepenus c¢ marom B 0,5 H, npu
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KaXIOM u3MepeHun aenaite 3aaepxky B 30 c. Iloctpoiite rpadux wu3MepeHHOM
3aBUCUMOCTH, ONMIIUTE ee xapakrtep. Crenailte MNpPeANOIOXKEeHUs O MNPUYUHAX
HaOomaeMol 3aBUCUMOCTU. Paccumraiite, B Kakux Mpeaesax JeKUT KodhPUiueHT
KECTKOCTH PE3UHOBOr0 Kojbla. Vcrnosb3ysl MOIyYEeHHbIE JaHHbBIE, PACCUUTANTE, KAKYIO
SHEPTHUI0 NOIVIOTUIIA PE3UHKA 3a BPEMsI IPOBEACHUS U3MEPECHHUI.

Obopyoosanue. Jluneinka, 3a)KUM, JTHUHAMOMETp C IpeaesioM usmepeHuit 5 H,
PE3MHOBOE KOJIBIO (Pe3HKa /1Jisi OAHKHOT), CEKYHIOMED.

Kpamkoe onucanue pewenus. BBINONHIETCA ONBIT MO W3YyYECHHUIO 3aBUCHUMOCTH
CWJIbl YIPYTOCTH PE3MHOBOrO KOJbLA OT €ro JUIMHBI MPU MMOCTENIEHHOM YBEIMYEHHH U
IpU TIOCTENEHHOM YMEHBIIEHUU pacTAruBamomie cwibl. HaOmomaercs siBaeHue
yIPyroro rucrepesuca. JBe rmoiayyeHHble SKCIEPUMEHTAIBHBIE 3aBUCUMOCTHA HAHOCSITCS
Ha oJuH rpaduk. [IpoBonuTcs aHAIN3 MOJyYEHHBIX PE3YJIbTAaTOB.
3ansaTne 9. HaxoxaeHue Macchl JIMHEHKH W IMNPUMOA ¢ [OMOUIbIO
YPABHOBEIIMBAHMS pblYara

Ilpakmuxkym

3aoanue. Onpenenutre ¢ MakCUMaJIbHONW TOYHOCTBIO MacCy IINpHUIA U Maccy
JINHENKU.

Obopyoosanue. npui o0bemom 20 M1, TMHEHKa, CTAaKaH ¢ BOJIOH.

Kpamkoe onucanue pewenus. K KOHIy JIMHEHMKH, KOTOpas MCIHOJIb3YETCS B
KauecTBe ppluara, IOABEIIMBacTCAd Wnpul. M3mepsercs 3aBHCUMOCTb KOOPIHHATHI
TOYKH ONOPHI YPAaBHOBELIEHHOI'O pbhlyara oT o0beMa Bojbl B minpuie. [1o nmomydyeHHbIM
JAHHBIM OIPEACIIAIOTCS Macca IINPULIA U Macca JTUHEHKH.

Onucanue cxoofceti pabomvl NPAKMUKYMA: PETUOHAIBHBIA 3TAll OMUMIUAABI HM.
JIx. K. Makcsenna o ¢pusuke, 2014 r., 8 kiacc, 3agaua «HenecTpyKTUBHBINA aHAIN3Y.
3ansaTue 10. U3mepenne koddpduuMeHTa IHEPreTHYECKUX IOTEPb NPH OTCKOKeE
IAPHUKA OT IOBEPXHOCTH

Ilpakmuxkym

3aoanue. IlpoBeauTe uccie10BaHEe 3aBUCUMOCTH BBICOTBI OTCKOKA IIApUKa TOCIe
COyJapeHusi ¢ MOBEPXHOCTBIO CTOJMa OT BBICOTHI cOpoca. [IpoBeauTe ombIT Mg ABYX

TUTOB IAPUKOB. OTNpeaennTe XapakTep 3aBUCUMOCTH.
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Obopyoosanue. 1llapuk faas HACTONBHOTO TEHHHCA, PE3UMHOBBIA IIAPUK
«MOMPBITYHY, PYJIETKA, MAJISPHBII CKOTY.

Kpamxkoe onucanue pewenus. I1IpoBOIUTCS ONBIT 110 U3MEPEHHUIO BBICOTHI OTCKOKA
1apyKa 1nociie CoyaapeHusi ¢ HOBEPXHOCThIO TOPU30HTAIBHOIO CTOJIA B 3aBUCUMOCTH OT
BBICOTBI cOpoca. M3MepeHus mpoBOAATCS IJs ABYX TUIIOB IIApHUKOB. (s pe3nHOBOIO
IapuKa 3aBUCUMOCTh SIBJIIIETCS NPSAMOM NPONOPLHUOHAIBHOCTBIO, IS LIApUKa OT
HACTOJIbHOTO TEHHHCA 3aBUCUMOCTb HE SIBJISIETCS] TAKOBOM.

OO6cyx1ar0Tcs BO3MOXKHbBIE IPUINHBI TTOTYYEHHBIX PE3yIbTaTOB.
3ansaTue 11. Onpenesenue TemI0eMKOCTH TBepaAoro reaa Ilpakmuxkym

3adanue. Onpenenaure ¢ MaKCUMaIbHON TOYHOCTBIO TEIUIOEMKOCTh IPy3HKa.

Obopyodosanue. I'py3ux maccoit 50 r, ctakan o0bemom 0,2 11 ¢ BOJOI1 KOMHATHOM
TEMIIEPATYPbI, EMKOCTb C TOpsueii BOJIOM, 1Ba TEpPMOMETpA, call(PeTKU, IOJHOC, HUTb.

Kpamkoe onucanue pewenus. 1TpoBOAUTCS ONBIT MO MU3MEPEHHUIO TEINIOEMKOCTH
Ipy3MKa METOJIOM IIEpEHOCAa €ro M3 XOJOJHOW BOAbl B ropsAuyr. OneHuBaercs
M3MEHEHUE TeMIIEpaTyphbl XOJIOJHON BOABI 3a CUET MOJYUYECHHs] KOJIMYECTBA TEIUIOTHI OT
ropsiYero rpy3uka.
3ansaTue 12. U3mepenue Temmeparypbl PyK 3KCIHEPHMEHTATOpPa W /[AaBJICHUS,
KOTOpPOE MOI'YT CO3/1aTh €ro JIerKue

Ilpakmuxkym

3aoanue. 1) Onpenenute BHyTpeHHee ceueHre Tpyoku. [logcoequuure K mmpuily
o6bemMom 20 M1 TpyOKY ¢ MOMEIIEHHOM B Hee Karied BOJbl. 3aKMUTE MITIPUIL B JTaJOHSIX
Y HarpeBailTe ero Takum o0pa3oM B TeueHHE 5 MUHYT. V3MeprTe mepemMeleHne Karim
no Tpyoke. Mcrmonp3ys moOdydeHHbIE JlaHHBIE, OLEHUTE TEeMIepaTrypy pyK
sKcrepuMeHTaropa. 2) Jloxkaurech, KOraa IIIPHUI] CHOBA MPUMET KOMHATHYIO
TeMriepatypy. BayBas Bo3gyx B CBOOOAHBIA KOHEl TPYOKH, M3MEphTE MepeMelleHue
Kaliii TpU MaKCUMaJIbHOM JAaBJICHHHM BO3/JyXa, CO37]JaBaéMOM Ha KOHIIE TpPYOKH.
Hcrnonb3ys NOJIy4eHHBIE JAHHBIE, OLEHUTE AAaBICHUE, KOTOPOE MOTYT CO3/1aTh JIETKUE
AKCIIEPUMEHTATOPA.

Obopyodosanue. npuir o6beMoM 20 M1, TpyOka oT UH(PY3UOHHOU CUCTEMBI, BOJIA,

JINHENKA, CEKYHIOMED.
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Kpamxoe onucanue pewenus. 1) K mmpuity oobemom 20 M MOACOECTUHSETCS
TpyOKa ¢ MOMEIIEHHON B Hee Kamuied BoAwl. [llnpuil HarpeBaeTcs pykamu, U3MepsAeTCs
nepeMenieHre Kamim no TpyOke. Ha ocHOBe NaHHBIX O ceYeHUM TPyOKU U 0Obeme
BO3/lyXa B IIMNPHIIE PACCUUTHIBACTCS TEMIIEpaTypa pyK OKCIepUMeHTaTopa.  2)
Hcnons3ys Ty )K€ YCTaHOBKY, 3KCIEPUMEHTATOP CO3AAET JABJIECHUE BHYTPU CBOOOHOTO
koHIa TpyOku. Kamns Boxmpl mepemermiaercs mo TpyOke. Ha ocHoBe naHHBIX O ee
CMEILIEHUH OLICHUBAETCS NABJIEHUE, KOTOPOE MOTYT CO3JaTh JIETKUE IKCIIEPUMEHTATOPA.

Onucanue  cxooiceti  pabomvl  npakmuxyma: 1) 3aKIIOUYUTENBHBIM  3Tam
BCEPOCCUUCKON ONUMIIHAAbLI IKOJIbHUKOB, 2023 r., 10 knacc, 3amavya «HaceimeHHbIM
nap»
3ansaTue 13. DddexkTUBHBIN KOIPPUUUEHT KECTKOCTH cucTeMbl. OnpenesneHue
MoayJsa IOHra nmpoBo/ioku ¢ moMoumbi0 peryara. OnpeaesieHue mnpegesa ynpyrou
nedpopManuu

Ilpakmuxkym

3aoanue. Onpenenure ¢ MAaKCUMAJIbHOM TOYHOCTBIO MOAY/ b KOHra mpoBOJIOKH.

Obopyoosanue. llltatuB ¢ AByMs Jankamu, MPOBOJIOKA, JIMHEWKA JI€PEBSIHHAS
IMHOM 50 cM, rpy3sl Maccoit o 50 T, 1Ba KaHUIEIAPCKUX 3aKUMA.

Kpamxkoe onucanue pewenus. JInaeiika noaBemnBaeTcs Ha MPOBOJIOKE TaK, UTOOBI
MOMYYMJICA CUJIBHO HEPABHOIUIEYMM pblyar. bImKHHMM K TOYKE ITOABECAa KOHEI
TOPU30HTAIIBHOM JIMHEMKU OINMUPAETCA CHU3Y HA Janky mratuBa. K apyromy KoOHILY
JIMHEWKHU TOJIBEIIMBAIOTCA T'Py3bl. 3MepsAeTCS 3aBUCUMOCTh CMEIIICHUS KOHI[A JIMHEUKH,
K KOTOPOMY IOJBEIUINBAIOTCS IPYy3bl, OT X CyMMapHOM mMacchl. Ha 0CHOBE moy4eHHBIX
JAHHBIX U TEOMETPHUYECKHUX MapamMeTpPOB YCTAHOBKU pacCUUThIBaeTCa MoOAyJb HOHra
IIPOBOJIOKH.

Onucanue cxooiceti pabomsl npakmuxyma. 3agada Ne 9.30.

3ansaTue 14. U3mepenue kodI(pPuuueHTa NMOBEPXHOCTHOIO0 HATHKEHHUA METOAOM
OTpbIBA

Ilpakmukym

3aoanue. Tlpumymaiite cnocod U3MEpeHUs CUIIbI, KOTOPYIO TPEOYyeTCs MPUIOKHUTh
K TIPOBOJIOYHOM paMKe JUIst TOro, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH BoJbl. [IpoBeauTe

OKCIICPUMEHT U OLICHUTC KOC—)(l)(l)I/ILII/ICHT MMOBCPXHOCTHOI'O HATAXKCHHA BOADI.
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Obopyodosanue. KioBeTa mmpokas ¢ BOJAOU, TPOBOJIOKA, BECHI, HUTb.

Kpamxoe onucanue pewenus. 1IpoBOAUTCS ONBIT MO HU3MEPEHUIO CHIIBI OTpPHIBA
IIPOBOJIOYHOM paMKH OT MOBEPXHOCTU BOJABI TP PA3IUYHBIX IEPUMETPAX PAMKHU.

[IpoBonuTcsa oneHka Kod(pduimeHTa MOBEPXHOCTHOTO HATSHKEHHsI BOAbL. Onucanue

cxoorcell pabomul npakmuxyma: 3anada No 331,
3ansatue 15. OmnpexejieHHe TOYKHM POCbl. 3HAKOMCTBO € 3JIEKTPHYECKHM
KOH/JIEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OueHnTe BIaXXHOCTh BO3/1yXa B KOMHATE.

Obopyoosanue. 1lpobupka CTEKIsSHHASA, MaJEHbKHE KYyCOUYKH JIbJa, TEPMOMETD,
TabnuIa 32aBUCUMOCTHU JaBJICHUS HACBIILIEHHOTO MTapa BOJIbI OT TEMIIEPATYpHI.

Kpamkoe onucanue pewienus. B mpoOUpKy ¢ BOJIOH IOCTENEHHO T00aBISIOT
KYCOYKH JIbJIa U JIOKUAAKOTCI MOMEHTA BBICTYIICHUS KalleJb POCBHI Ha MOBEPXHOCTH
npobupku. I1o mosrydeHHBIM JaHHBIM O TEMIIEPAType TOUKE POCHI C MOMOIIBIO TAOJIUIIBI
3aBUCUMOCTH JaBJIEHUSI HACBIIIEHHOTO Mapa BOAbBl OT TEMIEPATYphbl ONPEIEISIeTCS
OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa B KOMHATE.

Onucanue cxodiceti pabomel npakmukyma: jnadopaTopHas pabora Ne 9.

Ilpakmuxym Ne 2

3adanue. OnpenenuTe ¢ MaKCUMaJIbHOW TOYHOCTBHIO OTHOILEHUE 3JIEKTPUUYECKHUX
€MKOCTEU IBYX KOHJICHCATOPOB.

Obopyoosanue. nBa SNEKTPOJUTHYECKUX KOHAEHCATOpa, BOJBTMETp, Oarapeiika,
COEIMHUTEIbHBIE POBOAA.

Kpamxoe onucanue pewenus. 1TpoBOOUTCS ONBIT MO 3apsAlIKE KOHJIEHCATOpa OT
APYroro 3apaHee 3apsKeHHOIO KOHJAEeHcaTopa. M3MepsroTcs HanpsKeHHs Ha
KOHJIEHCATOpax JO0 W Iocie MOAKIoueHUd. OlLEeHUBaeTCsl OTHOIIEHUE €eMKOCTeH
KOH/IEHCAaTOPOB.

Onucanue cxooiceti pabomosl npakmuxyma. 3agada Ne 10.22.

3ansTue 16. U3yuenue npouecca paspsiaku KOHIeHCATOpa
Ilpakmuxkym
3aoanue. 3yunte 3aBUCUMOCTh HAIPSDKEHUS] Ha KOHJEHCATOPE OT BPEMEHU IpHU

ero paspsake. OnpenenuTe eMKOCTh KOHIEHCATOPA.
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Obopyodosanue. IACKTPOIUTUYECKUN KOHACHCATOpP, BOJBTMETp, Oarapeiika,
CEKYHIOMEp, COETMHUTEIbHBIE IPOBOA.

Kpamxkoe onucanue pewenus. ITpoBOIUTCS N3MEPEHUE 3aBUCUMOCTH HAIPSIKEHUS
Ha pa3psoKaromeMcs KOHAEHCATOpE OT BpeMmeHu. JlemaeTcs OLeHKa €MKOCTH
KOHJieHcaTopa. B kauecTBe CONPOTUBIIEHHA ISl Pa3psAAKd KOHJIEHCATOPA BBICTYIAET
BHYTPEHHEE COIPOTHUBIICHHE BOJBTMETPA.

Onucanue cxooceil pabomsl npakmukyma: 3agada Ne 10 «3yuenue cBeToanoa»
(gactb Ne 1).
3ansatue 17. OnpenesneHue yAeJbHOr0 CONPOTHBJICHHSI MATEpPHAJA IMPOBOJOKH

Ilpakmuxkym

3adanue. Onpenenute yieabHOE COMPOTUBIIEHUE POBOJIOKH.

Obopydosanue. JIBa mynbTUMETpa (B pEXUME BOJBTMETpPAa W aMmIepMmerpa),
COEIMHUTEIbHBIE MPOBO/A, OaTapeiika, 00pa3ibl IPOBOJIOKH, IMHEWKA, MUKPOMETP.

Kpamxoe  onucanue  pewenua. Hccnenyemas  INPOBOJIOKA — COEIUHSAETCS
MOCJIEZ0BATEIBHO C aMIIEPMETPOM M MOJKI0YaeTcs K Oatapeiike. [lapanienbHo yyacTky
MIPOBOJIOKM  TMOJKIIOYAETCS BOJbTMETp. M3 OTHOIIEHUS TMOKa3aHUM MpUOOpPOB
PACCUUTBIBAECTCS COMPOTUBIICHUE Y4YacTKa MPOBOJIOKH, IOCJIE YEro H3MEPSIIOTCA €ro
reoMeTpu4YecKre pasMepbl. M3 TNOJMyYEHHBIX J@HHBIX ONpPENENseTCS  yAEJIbHOE
CONPOTHUBJIEHUE MaTEpHalIa, U3 KOTOPOI'o N3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxooiceil pabomsl npakmukyma: MexayHaponHas oJMMIIMAZa IO
AKCIepuMeHTanbHON pusnke 2022 r., 3aaa4ya «Majioe COnpOTUBICHUEY.
3anatue 18. MW3mepeHue BOJILT-aMIICPHOM XapaKTePUCTUKHU
MOJIYNIPOBOAHMKOBOI0 THOAA

Ilpakmuxkym

3aoanue. VI3MeppTe 3aBHCHUMOCTb CUJIbI TOKA, NMPOTEKAIOIIETO0 YE€pe3 IHOA, OT
M0/IaBa€MOT0 Ha HEro HampspKeHus (B MpsIMOM M 0OpaTHOM HampasiieHun). [locTpoiite
rpaduK BOIbT-aMIEPHON XapaKTEPUCTUKHU AUOJA.

ObopyodosaHue. BonpT™mMeTp,  ammepmeTp, — COEOMHUTENbHBIE  IPOBOJA,
MOJTYITPOBOTHUKOBBIN JTNOJI, MAKETHASI TJIaTa, IEPEMEHHBINA PE3UCTOp, OaTapeika.

Kpamxoe onucanue pewenus. 1IpoBoguTcsi 3KCIepUMEHT mo u3MepeHuro BAX

AnoJa B IIPAMOM U O6paTHOM HaIrpaBJICHHUH.
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Onucanue cxodicell pabomoel npakmuxyma: nadbopatopHas padbora Ne 9.

11 KITACC

3anaTne 1. OueHka BeJMYHMHbI TOPU3OHTAJIBHON COCTABJSIIOLIEH MATrHUTHOM
HHIYKIHMU MAarHUTHOTO 1oJis1 3eMJiu

Ilpakmuxym

3aoanue. OueHnuTe MOIYJb TOPU3OHTAIILHON COCTABJISIONIEH BEKTOpa MarHUTHOMN
UHAYKIIUY MarHUTHOTO MOJISI 3eMJIH.

Obopyodosanue. Komnac, conenoun (auametp 10 cm, 150 BUTKOB), 1a00paTOpHBIit
OJIOK MUTaHUS, TPAHCIIOPTHUD.

Kpamkoe onucanue pewenus. IIpoBoauTCS SKCIEPUMEHT IO OMNPEICIECHUIO
MPOCTPAHCTBEHHOM OPUEHTALMU BEKTOPA UHIYKIIMM MAarHUTHOTO T0JIsl, CO3/JaBa€MOro Ha
OCH COJIEHOMJIa TpPHU CYINEPIO3WLHUA MATrHUTHOTO TOJIA 3€MJIM M MarHUTHOTO TOJIs
COJICHOMJA, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKax cosieHouaa. Ilo 3Toil 3aBucHMOCTH
OTIpE/IEIAETCS. MOJlYJIb TOPU3OHTAIIBHOM COCTaBISIONIEH BEKTOpa MarHUTHOM MHAYKLIHUU
MarHMTHOTO MOJIS 3eMIIH.

Onucanue cxooiceti pabomosl npakmuxyma. 1adopatopHas padora Ne 12.
3ansaTue 2. MWM3MepeHue 3aBHCHMOCTH BeJIHYMHBI MATrHUTHOW HHIYKIHHU
MATrHUTHOIO MOJISI MATHUTA OT PACCTOSHUA

Ilpakmuxym

3adanue. N3yunte 3aBUCUMOCTh BEJIWYMHBI MAarHUTHOM WMHIYKIIMM MarHUTHOTO
MO0JIsl TOCTOSIHHOT'O MarHuTa Ha €ro MpoJOJbHOW OCH CUMMETPUU OT PACCTOSHUS MEXKIY
LIEHTPOM MAarHUTA U TOYKOW U3MEPEHHUN.

Obopyodosanue. CmapThoH ¢ MPEayCTAaHOBICHHBIM MPOTPAMMHBIM OOeCIIedYeHUEM
JUISE U3MEPEHUsI BETUYMHBI MArHUTHOTO TIOJS, IMJIMHIPUYECKUN MAarHuT, JUHEHKa,
MAJISIPHBIN CKOTY.

Kpamxoe onucanue pewenus. C TOMOLIBIO aTYUKOB cMapT(OHA MPOBOAMUTCS
npsiMO€ HM3MEPEHHE BEIMYMHBI MArHUTHOM WHAYKIIMA MAarHUTHOTO TIONS HAa OCH

OUIMHAPUYICCKOI'O MaronuTa B 3aBUCMMOCTH OT PACCTOAHUA A0 HETO.
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3ansitue 3. HaOuoqeHne MArHUTHOIO THCTEpPe3nca

Ipakmukym

3aoanue. HamoTaiiTe HECKOJBKO BHTKOB HM30JIMPOBAHHOTO IPOBOAA Ha
WIMHAPUYECKYI0O 4YacTh Janku 1mratuBa. [logHecuTe Topen mnamku OJUM3KO K
MOJIOKEHUIO ~ JaTydKa MAarHUTHOrO Tojis  MoOwibHOro  Tenedona. Ilomaiite
ANEKTPUYECKUA TOK B TMpoBoA. M3MepbTe 3aBUCUMOCTh BEJIMYMHBI WHIAYKIUU
MAarHuTHOrO IOJSI Ha TOpLE JIAMKK OT CHJIbI MPOTEKAIOUEro uyepe3 npoBod Toka. [Jlns
ATOr0 BHayaje MOBBIMIANTE 3HAYEHUS CHJIBI MPOTEKAIOUIEro TOKa JI0 MaKCHUMAallbHO
BO3MOKHOTO 3HAY€HHMsI, a TIOTOM IIOHMKAWTE O HYJEBOI'O 3HAYEHUS. 3aTEM CMEHUTE
MOJISIPHOCTh MOJKJIIOUEHUS HMCTOYHHMKA TOKa U NoBToputTe ombIT. [loctpoiite rpaduk,
OMMCHIBAIOIINI 3aBUCUMOCTbh BETUYMHBI MATHUTHOM MHIYKIWUU HA TOPLE JAIKHU OT CHJIBI
IIPOTEKAIOIIETO YEPE3 MPOBOJ TOKA.

Obopyoosanue. CMapThOH ¢ PEeayCTaHOBICHHBIM MPOrPAMMHBIM 00ECIICUCHHEM
JUISl U3MEPEHMS] BEJIIMYMHBI MarHUTHOTO II0JS, IITAaTUB C JBYMS JIallKaMH, OJHA W3
KOTOPBIX JOJDKHA OBITH JKEJIE3HOM (WM APYTOM KEJIE3HbIM CEepAEYHUK), TaDOpaTOPHBIN
UCTOYHUK TMHUTAHUS, OJIHOXKUIBHBIA H30JMPOBAHHBI MPOBOJ, BBIIACPKUBAIOLINM
MaKCUMaJIbHBINA TOK Ja00paTOPHOTO UCTOYHUKA TMUTAHUA.

Kpamxoe onucanue pewenus. Jlanka mTaTuBa 0OOMAaThIBA€TCS HECKOJIBKHUMHU
BUTKaMHU TOJICTOTO M30JIMPOBAHHOTO MpoBoja. C MOMOIIbI0 J1a00paTOPHOTO MCTOYHHMKA
MATAHUS Yepe3 MPOBOJI MPOMYCKAETCs JIEKTpUUecKkuii Tok. CHayana TOK MPOIMYyCKalT B
OJIHOM HAIIpaBJIECHUHU C IOCTEINEHHBIM YBEIMYEHHEM CHJIBI TOKA M €€ MOCIETYOLIUM
YMEHBUIEHUEM, TTOTOM MPOLIEAYPY MOBTOPSIOT JJIsi MPOTHBOIOJIOKHOIO HaIpaBiIeHUs
Toka. [Ipu 3TOM M3MepsieTcs BeTW4YMHA MHAYKIMM MArHUTHOIO MOJISI Ha TOPLE JIAK{
HITaTHBA C TOMOIIBI0 MOOWIBHOTO TenedoHa. CTpoUTCs 3aBUCUMOCTb BEITUYHHBI
MHAYKIIMA MarHUTHOTO TOJIsI OT CUJIBI MMPOTEKAIOIIETo uepe3 MpoBoA Toka. O0cykaaeTcs
MOJIyYeHHBIN rpauK U SBJIIEHHE MarHUTHOTO THCTEPE3HCA.
3ansaTue 4. U3yyeHue padoThl 3JIEKTPOABUTaTE/Sl U IMHAMO-MAIIUHBI (4acTh 1)

Jekuyua «DnekTpoABUratellb M 3ieKkTporeHepatopy». OOCyx)aaeTcss HCTOPUS
M300peTeHHs DJIEKTPOABUTATEIIS U COBEPILICHCTBOBAHUS €r0 KOHCTPYKIIUU.

OnuceiBaeTcss BHYTPEHHEE YCTPOMCTBO JJIEKTPOJBHMraTelasi M 3JIEKTPOreHepaTopa.

PazbuparoTcs TeopeTudecKre 3a/1auu o JaHHOUM TeMe.
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3anstue 5. U3yuyenne padoThl 3JIEKTPOABUTATENSI M JTUHAMO-MAIIMHBI (4ACThH 2)

Ilpakmuxym

3aoanue. 1) IlpoBeauTe cepuro KCIEPUMEHTOB M M3MEPHTE 3aBUCUMOCTH CHIIBI
TOKa, BbIpa0aThIBAEMOIl F€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHJIbI, IPUIIOKEHHOTO K
ero Baiy. 2) IlpoBenure cepuio SKCHEPUMEHTOB M W3MEPHTE 3aBUCHMOCTH BEIMYHHBI
HaIpsDKEHMS, TOJAHHOTO Ha JJIEKTPOJABUIAaTENb, OT 4YAaCTOThl €r0 BpaIlEHUS WU
MEXaHUYECKOUN Harpy3Ku €ro Bajia.

Obopyoosanue. INEKTPUIECKUA MOTOPUYUK C PETYKTOPOM, HA0Op IrPpy30B, peoCTar,
COCIMHUTENbHBIE  IPOBOJA, JIA0OPATOPHBIA  HCTOYHUK  [UTAHUSA, MYJbTUMETP
(ammepmeTp), CeKyHIAOMED.

Kpamxkoe onucanue pewenus. 1IpoBOIATCS ONBITBI O U3MEPEHHUIO 3aBUCUMOCTH
CWJIBl TOKa, BbIpaOATHIBAEMOW TI'E€HEPAaTOpPOM, OT BEJIMYMHBI MOMEHTA CHJIBI,
MPWIOKEHHOTO K ero Bany. I[IpoBOOUTCS ONBIT MO HW3YYEHUIO CBS3M BEJIMYUH
HalpsOKEHUS, TOJAHHOTO HAa AJIEKTPOABUIrATENb, OT YAaCTOThl €ro BpalllEHUS |
MEXaHUYECKON Harpy3KH €ro Baia.

Onucanue cxoorcux pabom npaxkmuxyma: 1) MexnyHapogHas onummnuaaa 1o
sKcriepuMeHTanbHoi pusuke 2018 r., 3agaua «MOTOpUHK € peIyKTOpOM», IMyHKThI NoNo
1-4; 2) MexnayHapoaHas oJuMIIHaAa MO dKcnepuMeHTanbHOU ¢usuke 2022 T., 3ama4a
«Donapby, myHKTHI NeNo 14,
3ansaTue 6. W3yuyeHue 3aBHCHMOCTH TMepHOAA KOJIeOAHUI JIMHEHKH Ha
IMJIMHAPUYECKON MOBEPXHOCTH OT PaiNyca e¢ KPUBHU3HBI

Ilpakmuxym

3aoanue. Onpenenure XapakTep 3aBUCUMOCTU TEpHOJa KoJeOaHUM JIMHEHKH,
MIOJIOKEHHOW Ha [WIMHIPUYECKYIO IIOBEPXHOCThb, OT paadyca KpPHBU3HBI 3TOH
MTOBEPXHOCTH.

Obopydosanue. Habop TWIMHIPOB pa3sHOTO paauyca (Hampumep, pa3IudHbIC
HUJIMHAPUYECKHUE COCY/Ibl), TUHENKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IlpoBoautcs cepusi MNOPAMBIX HU3MEPEHHIM
3aBUCUMOCTH Tepuoja KoJeOaHWW JMHEHKH, TIOJOKEHHONM Ha IHJIMHIPUYIECKYIO
MOBEPXHOCTh, OT paJuyca KPUBHU3HBI 3TOW MOBEPXHOCTHU. MCMONB3YIOTCS METOJbI

JMHeapu3alyy U rpaduuecKkoro aHajau3a SKCIepUMEHTAIbHBIX JaHHBIX.
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3ansatue 7. M3ydyeHWe 3aBHCMMOCTH AaMIUIMTYAbI KOJe0aHUIl NPYKUHHOIO
MasiTHUKA OT BpeMeHHU

Ilpakmuxym

3ao0anue. W3mepbTe 3aBUCUMOCTh aMIUIMTYIbl 3aTyXarmolMX KoJeOaHu
MPY’KUHHOTO MasiTHUKa OT BpeMeHH. [IpoBepbTe rumoresy 00 3SKCIOHEHIHUAIbHOM
XapakTepe MOIYyYEHHON 3aBUCUMOCTH.

Obopyoosanue. IlpyxuHa oT nUHaMOMeTpa ¢ mpeaesnoMm usmepenuit 1 H, rpys

Maccoit 150 r, cekyHaomep, ITaTUB C JTANKOW U My(TOM, THHEHKA.

Kpamxkoe onucanue pewernus. [IpoBOaUTCA SKCIIEPUMEHT IO IPIMOMY U3MEPEHUIO
3aBUCUMOCTH aMILTUTY/IbI 3aTYXAIOMUX KOJeOaHUH MPY>KUHHOTO MasTHUKAa OT BPEMEHH.
Ctpourtcs rpaduk HcClieJOBAaHHON 3aBUCUMOCTH B JIMHEAPU30BAHHOM BUJIC.
3ansaTue 8. N3MmepeHne aKTHMBHOIO W PEAKTHBHOIO CONPOTUBJIEHUH KATYIIKH
HHAYKTUBHOCTH

Ilpakmuxym

3aoanue. Cobeputre >JIEKTPUUECKYIO IIEMb W3 IOCJIENI0BATEILHO COEIUHEHHBIX
pe3ucTopa MW KaTyIIKA WHAYKTUBHOCTH. IlpoBenute wu3MepeHHE 3aBUCUMOCTH
HaIMpsOKEHUST Ha PE3UCTOPE OT YacTOThl MOJABAaEMOro Ha ATy Ilenb HampsbkeHus. [lo
MOJIYYECHHBIM JIAHHBIM  ONPENENINTE AaKTHUBHOE CONPOTHBJICHUE U  PEAKTUBHOE
CONPOTHUBJIEHUE KATYIIKU UHAYKTUBHOCTH. PaccunTtaiite MHIYKTUBHOCTh KAaTYIIKH.

Obopyodosanue. Katylilika UHIYKTUBHOCTH, PE3UCTOP C COMPOTUBJICHUEM, OJTU3KUM
K aKTUBHOMY CONPOTHUBJICHUIO KATYIIKM WHIYKTUBHOCTH, COCIUHUTEIbHBIC MPOBOJIA,
reHEePaTOP HU3KOM YacTOThI, OCIUIUIOrpad UM BOJIBTMETP MEPEMEHHOTO HATIPSIKCHHUS.

Kpamkoe onucanue pewenus. CobOupaercss dJeKTpUuYecKas ULelb u3
MOCJIEA0BATEIbHO COEMHEHHBIX PE3UCTOPA U KATYLIKUM MHAYKTUBHOCTH. Ha 3Ty uemnb
nojaeTcs mepeMeHHoe HanpsikeHue. [IpoBouTcs n3mepenre 3aBUCUMOCTH HAITPSIAKEHUS
Ha PE3UCTOpPE OT YaCTOTHI MOJIaBAEMOI0 Ha IeMbh HAMpsHKEHUs (aMIUTATYAa HATPSKEHUs
Ha Bcel menum mocrosiHHa). [lo HuM3kowacTOTHOM oOOnacTu Tpaduka ompenensieTcs
AKTUBHOE COMNPOTUBIICHUE KATYIIKHM HMHAYKTUBHOCTH, IO BBICOKOYACTOTHON YacTH

onpeACIsICTCA NHAYKTHUBHOCTD KATYIIIKH.
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3ansaTue 9. 3syk. Ocuusiorpamma 3syka. CiiekTp 3ByKa

Jexkyusa «BBeneHue B JKCIEPUMEHTANIBHYIO aKYCTHKY». BBOISTCS OCHOBHBIE
moHATUS  akycTuku. OOcCyXmaeTcss MeXaHWMKa pacmpoCTpaHEHUs aKyCTHYECKHX
kosneOanuii. BBoguTcs nonsitue ToHa u 06eproHa. OOCYKIat0TCsI METOIbI UCCIEAOBAHUS
3BYKOBBIX CUTHAJIOB.

Ipakmukym

3aoanue. llpoBenure cepuI0 HKCIEPUMEHTOB IO 3alMCHA OCIHWJUIOTpAMM U
CIIEKTPOB TJACHbIX 3BYKOB OJHOM 4YacTOThl. ONHUIIUTE OCHOBHBIC OTJIMYUS B
ocIJUIorpaMMax JUisl pa3HbIX TJIACHBIX 3BYKOB. OTBEThTE€ HAa BOINPOC, IOCTATOYHO JIH
JUTSl OMUCAHUSI KAKOTO-JIM0O0 3By4YaHUsl OJJHOM JIUIIb CTIEKTPOTPaMMBbI?

Obopyoosanue. llepcoHanbHBIA KOMIIBIOTEP ¢ MHUKpPO(OHOM wiu cMapThoH ¢
MpeyCTaHOBIECHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM.

Kpamkoe onucanue pewenus. ITpoBoauTcs ceprst 3KCIEPUMEHTOB O MOJIYYEHUIO
OCIIMJIIOTPaMM U CIIEKTPOB TJIACHBIX 3BYKOB OJHOM YaCTOTHI.
[IpoBOANTCS CpAaBHUTENBHBIN U KAYECTBEHHBIN aHAJIN3 OCUMIIJIOTPAMM U CIEKTPOB.

Onucanue cxooiceti pabomsl npakmuxyma: MexAyHapoaHas OJIMMIIMAAA IO
skcniepuMeHTanbHon pusnke 2017 1., 3a1a4a « AKyCTUYECKHE pe30HATOPbI», YacTh Ne 1.
3ansaTue 10. CTosune MexaHu4eCKUe BOJHbI

Jekyua «Ctosiurie MEXaHUYECKHE BOJHBIY. OOCY)1aeTCsd MEXaHUKA CTOSYUX BOJTH
B OJTHOMEpHO# cpene. PaccMaTpuBaroTcst puUMeEpPhl Pa3IMUHbIX TPAHUYHBIX YCITIOBUM.

Ilpakmuxym

3aoanue. Tlopyiite B mpoOUpKYy Tak, 4TOOBl OHa Haudana 3By4yaTh. [IpoBemute
M3MEpPEHNEe 3aBUCUMOCTH YacCTOThl OCHOBHOTO TOHA W IMEPBOro 0OEpTOHA BO3AYIIHOTO
cTosiba B MpOOUPKE OT BBICOTHI ATOro ctToyida. s mM3MEeHEHUsl IJIMHBI BO3AYLIHOTO
cTOoJI0a 3aMOoIHsIITEe MPOOUPKY BO0M. Onpeaennute CKOPpoCTh 3ByKa B BO3/IyXeE.

Obopyoosanue.: TlepcoHaNBHBIA KOMITBIOTEp C MUKPOGOHOM WM cMapThoH ¢
MPEeTyCTaHOBJICHHBIM MPOTPAMMHBIM o0OecIieueHneM, TpoOUpKa, BOIa, TUHEHKA.

Kpamxoe onucanue pewienus. 1IpoBoAUTCS cepusi SKCIIEPUMEHTOB 110 U3MEPEHUIO
aKyCTHUUYECKOTO CIIEKTpa 3By4YaHHs MPOOUPKHU, BO3HHUKAIOIIEIO IPU BAYBAaHUU B HEE

Bo3nyxa. CTpouTCs TUHEAPU30BaHHBIN TpariK 3aBUCUMOCTH YaCTOTHI OCHOBHOTO TOHA U
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MEepBOro 0OEpTOHA OT BBICOTHI BO3AYIIHOTO cToji0a B mpobupke. [lo momyueHHBIM
JAHHBIM OIPEAEIIAETCS CKOPOCTh 3BYKa B BO3AYXE.

Onucanue cxooiceti pabomsl npakmuxyma: MexayHapoaHas OJIMMIIMANA  TIO
sKcTiepuMeHTanbHol Gusnke 2017 r., 3agaua « AKyCTHYECKHE PE30HATOPhI», 4acTh No 2.

3ansaTue 11. U3mepenne nmokasaresisi NpeJJOMJICHUS CTEKJIA
Ilpakmukym Ne 1

3aoanue. OnpenennuTe nokazaTesib NPEJIOMIIECHUS CTEKISIHHON MJIACTHUHBI.

Obopyodosanue. IIpeameTHOE CTEKII0, MUITUMETPOBKA, JIa3epHas yKa3Ka, JUHEHKH,
IITATUBBI C JATKOW U My(PTOMH.

Kpamyxoe onucanue pewenus. ITpoBoaUTCS cepusi 3KCIEPUMEHTOB 110 U3YYEHUIO
MEpeHanpaBJICHUs] Jy4ya CBETa, NAJalolero Ha OOKOBYIO IMOBEPXHOCTh MNPEIMETHOIO
CTEKJIa, B 3aBUCUMOCTH OT BBIOpaHHOro yrja najeHus. Beluucisercs mnokasareib
MPEJIOMIICHUSI MaTepUalia IJIACTUHBI.

Onucanue cxooiceti pabomsl npaxkmuxyma: MexXIyHapoaHAs OJIMMIIMANA  TIO
sKcnepuMeHTanbHoil  ¢usuke 2021 r., 3amaya «OTpakeHHe, NPETOMIICHUE 51
IIPOIyCKaHHE», IMMyHKT Ne 4.

Ilpakmuxym Ne 2

3adanue. Omnpenenure ¢ MaKCUMaJbHOW TOYHOCTBIO IOKa3aTellb IMPEIOMIICHUS
MaTepualia Mpu3Msbl.

Obopyodosanue. IIpu3ma, nazepHasi yka3ka, TPaHCTIOPTUD, IITATUBHI.

Kpamxoe onucanue pewenus. ITpoBOIUTCSA ONBIT 10 U3MEPEHUI0 MHUHMMAJIBHOIO
yIjla OTKJIOHEHHs JIa3€pHOr0 Jiyda TPEYroJbHOM pPaBHOCTOpPOHHEW mipusMou. Ilo
MOJIy4YeHHOMY 3HAUEHHUIO YTJIa PACCUUTHIBAECTCS MOKA3aTEIb MPETOMIICHHS IPU3MBI.
3ansaTue 12. [lo1HOe BHYTPEeHHEE OTPAaKEHUE

Jexkuyua «lIpumenenue »>Qdexkra MNOTHOTO BHYTPEHHEIO OTPaKEHUS B
mmepeHusax». Oocyxaaercs 3QQGeKT MoJHOro BHYTPEHHETO OTpakeHus. ONMUCHIBAIOTCS
MPUEMBI 10 UCTIOIB30BAHUIO ATOT0 3 (eKTa MpH MPOBEICHUHU ONTUUECKUX U3MEPEHHI.

Ilpakmukym

3aoanue. Onpenenure NokKazaTeib NPEJIOMICHUS MaTepHraia MPU3MBbI.

Obopyoosanue. CTEKIsTHHAS IPU3Ma, Jla3epHas yKa3Ka, JTUHEeHKa.
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Kpamxoe onucanue pewenus. IlpoBogurcs ombIT Mo HaOmoaeHUIO 3¢dekTa
IIOJTHOTO BHYTPEHHErO0 OTPAKEHUSA CBETA, KOTOPBIM PACHPOCTPAHSIETCA B IPU3ME.
N3mepsitoTes mapaMeTpbl, IpU KOTOPBIX AocTuraercs 3pQext. Boruncnsercs nokasarenib
[IPEJIOMJICHUS MaTepralia IpU3Mbl.

Onucanue cxooxceii pabomsl npaxkmuxkyma: MexnyHapoaHas OJMMIIHMAAA 10
sKcriepuMenTaibHon ¢usuke 2021 r., 3axaua «ucnepcusy.

3ansrTue 13. IIpoBepka ¢popMyJibl TOHKOM JIMH3bI ¢ TOMOIIBIO METOAA
napajuiaKkca, IpUMEHEHHOI'0 /ISl ONpeAe/IeHUs M0JI0KEeHU H300paKeHUus

Ipakmukym

3aoanue. Ornpenenure ¢ MaKCUMalIbHOW TOYHOCTBIO (DOKYCHOE pACCTOSHHUE
coOuparomei JTMH3HI.

Obopyodosanue. Cobuparoias JTMH3a, ONTHYECKAs CKaMbsl (JIUOO MEpHas JIeHTa U
KpEIUJIEHUE /I JIMH3bI), JIB€ WUIJIbl OT IIMPHUIA (CO CTOYEHHBIM OCTPUEM), TUIACTUJIUH,
TOYEYHBII UICTOYHUK CBETA.

Kpamxoe onucanue pewenus. OOcyxnaerca H JAeMOHCTpupyercs 3(dext
napajuiakca. W3ydeHHBIH 3(PQGEKT HUCHONb3yeTcsl I ONpPENeTCHHs] TOJOKEHUS
M300paXeHUsl MCTOYHHMKA CBETa C MaJlol CBETHMMOCTBIO, MOJIYYEHHOIO C TOMOILBIO
coOuparomieit JuH3bl. [10 HECKOJIBKMM OIBITAM PACCUMTHIBAETCS (DOKYCHOE pacCTOSTHUE
JIUH3BI.
3ansaTue 14. U3mepenne GoKyCHOro pacCTOSIHUSI PACCEUBAONIECH JTUH3BI

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMalIbHOW TOYHOCTBIO (DOKYCHOE pacCTOSHUE
paCCEeHnBAIOIIECH JIUH3BI.

Obopyodosanue. PaccenBaronias JuH3a, coOMparoias JIMH3a, ONTHYECKash CKaMbs
(ubo MepHasl JIeHTa W KpeIUIeHUs AJis JIMH3), JUCT KapTOHA, HOXKHMIIBI, TOYECYHBIN
VCTOYHHK CBETA.

Kpamxkoe onucanue pewenus. OOCyXTaloTCsi TpUEMbl H3MEpeHUs (POKYCHOTO
PAacCTOSIHUSI PaCCEUBAIOLIEH JIMH3BL. [IpOBOAUTCS OMBIT IO MOTYYEHUIO TEUCTBUTEIBHOIO
M300paKeHMsI B pACCEUBAIOILEH JIMH3E MTyTEM CO3/IaHMS C TIOMOILIBIO COOMPAIOIIEH JIMH3BI
MHHUMOIO MCTOYHMKA JIJIl pacceuBalolied JMH3bL.  Takke NPOBOAUTCS OMBIT IO

Ha6J'HOI[eHI/IIO pacxoaAamerocsa CBCTOBOTO ITyYKa, O6paSOBaHHOFO CBCTOM, H3JIYUYCHHBIM
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TOYEYHBIM HCTOYHUKOM W TPOIICANIAM HYEepe3 PACCEHBAIOIILYIO JHMH3Y, Ha KOTOPYIO
HakiieeHa nuadparma. [lo pesynpTaTam HOMYYEHHBIX SKCIEPUMEHTOB PAaCCUUTHIBACTCS
ONITUYECKAs CHJIa PACCENBAIOIICH JINH3HI.

Onucanue cxodiceu pabomoel npakmuxyma: nabopatopHas padora Ne 12.

3ansaTue 15. OnpeaesieHue JIMHBI BOJHBI JIA3€PHOT0 U3JIYYCHHUS C IOMOIIBI0 CXeMbI
FOnra
Ipakmukym

3adanue. llpugymaiiTe  SKCHEPUMEHTANBHYIO  YCTAHOBKY, IO3BOJISIONIYIO
Ha0II01aTh UHTEP(HEPEHIIMOHHYIO KApTUHY OT CBETOBOTO M3IYUYCHHS Jlazepa.
Onpenenure AJIUHY BOJHBI U3TyUYEHUS JTA3€PHOM YKa3KH.

Obopyoosanue. JlazepHas yka3ka, HUTKa, posbra, OyJlaBKu, SKpaH, pyJieTKa.

Kpamxoe onucanue pewenus. JIByMsi CBS3aHHBIMH HUTKOW OyJaBKamu
MIPOKAJIBIBAOTCS J1Ba OJM3KOPACIIOIOKEHHBIX OTBEPCTHS B QIIOMHUHUEBON IHIIEBOMN
domnbre. [TomyueHHbIE OTBEPCTHS OCBEIIAIOTCS JIA3€PHBIM MTydykoM. B mpormeamem cBere
HaOmogaeTcss uHTepdepeHuroHHas kKapTuHa. [lo paccTosHHIO MeEXay TMoJocaMu
UHTEepGEPEHIITMOHHOW KapTUHBI U PACCTOSIHUIO MEXKIYy OTBEPCTUSMU B  (poJibre
paccuMTHIBACTCA JUIMHA BOJHBI CBETA B JJA3€PHOM ITyUKE.

Onucanue cxooceti pabomul NPAKMUKymMa: 3aKIOYUTENbHBINA 3Tall BCEPOCCHICKOM
OJIMMITHABI MKOJIBHUKOB 1o pusuke 2000 1., 11 kmacc, 3amaya Ne 1.
3anaTue 16. M3ydeHue cmnekTpa cBeTa Pa3jiMYHbIX MCTOYHUKOB € INOMOIIbIO
AU(PPAKLIHOHHOH PeLIEeTKH

Ilpakmuxkym

3aoanue. Tlpunymaiite, cobepuTe M ONUILUTE IKCIEPUMEHTAIBHYIO YCTAaHOBKY,
MO3BOJISIONIYI0  TIOJIYYUTh  ONTHYECKHH CICKTP M3IYYCHHUS CBETa  Pa3IUIHBIX
HMCTOYHHUKOB.
[IpoBeauTe uccneqoBaHNE CIEKTPOB MPEI0KEHHBIX BAM HCTOYHUKOB CBETA.

Obopyoosanue. JludpaxkimonHas pemierka, ¢GoHAph ¢ JIAMIIOW HaKaJWBaHMUS,
CBETOJIMOIHBIN (poHAPB, Ta30pa3psaHas JaMIouKa, SKpaH, quadparma, MepHasi JICHTa.

Kpamxoe onucanue pewenus. IlpoBoauTcs cepus 3KCIIEPUMEHTOB 1o
HAOIOACHUIO ONTUYECKUX CIEKTPOB HU3IYYCHHUS MCTOYHHKOB CBETA Pa3HOM MPUPOJIBI.

[IpoBOAMTCS CpaBHUTENIBHBIN U KOJIMYECTBEHHBIN aHAJIN3 3TUX CHEKTPOB.
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Onucanue cxooicell pabomsl npakmukyma: MexayHapoaHas OJMMIIMAZa IO
sKcriepuMenTagbHou ¢usuke 2018 r., 3amava «CrexTpy.
3anstue 17. UccienoBanue 3aBUCUMOCTH HHTEHCUBHOCTH CBeYeHHs CBETOIMOA OT
CIJIBI IPOTEKAIOLIEr0 Yepe3 Hero ToOKa

Ipakmukym

3adanue. VIamepbTe 3aBUCUMOCTh HHTEHCUBHOCTH CBEUCHHS CBETOIUOA OT CHJIbI
MPOTEKAIOIIETro Yepe3 Hero Toka. OnpenennTe XxapakTep H3MEPEHHON 3aBUCUMOCTH.

Obopyoosanue. CBetonuop, JOKCMeTp (Wiau  cMapT@oH € JAaTYUKOM
OCBEIICHHOCTH), JabopaTopHbI OOk nuTaHus (Wiau 1aBe Oartapeiiku AA, peoctar u
MYJIBTUMETP), COSAMHUTETbHBIC TTPOBO/IA.

Kpamxoe onucanue pewenus. IIpoBoUTCSA SKCHEPUMEHT M0 MPAMOMY U3MEPEHHUIO
3aBHCHUMOCTH WHTEHCHUBHOCTU M3JIyYE€HHs CBETOJMO/Aa OT CHUJIbl MPOTEKAIOLIEr0 Yepes
Hero Toka. Crpourcs rpapuk IMOTy4eHHOM 3aBUCHUMOCTH. OnpenensieTcs XapakTep
3aBHCHMOCTH.
3ansaTue 18. HaOmonenne n3dupare1bHOCTH BHYTpeHHero ¢porodddexra k aiuHe
BOJIHBI CBETA

Ilpakmuxkym

3adanue. YcTaHOBUTE JBa CBETOAMOA APYT HAMpOTHB Apyra. M3yuute siBieHne
BO3HUKHOBEHHUs (OTOTOKa B oOcBemaeMoM cBetoguone. Jljis 3TOro u3MephbTe
3aBHCHUMOCTh CHJIbI (JOTOTOKA OT HANpsOKEHHUs Ha CBETOAMOE, BBIMOJHSIOLIEM POJb
UCTOYHUKa cBeTa. [loBTOpUTE OMBIT, TMPHUMEHssI B KadyecTBE WMCTOYHHKOB CBETa
CBETOJIMO/IbI, JAIOIIME CBET C Pa3HbIMU JJIWHAMU BOJH. Ompeneiute ycloBUs, NIpU
KOTOPBIX B OCBEIIAEMOM CBETOAMOJE BOZHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOJUOJIOB Pa3HBIX I[BETOB (KpacHbIE, 3€JIEHbIE U
CUHHE), OJIOK MUTAHUS CBETOAMOAA-OCBETUTENS, MYIbTUMETP.

Kpamxoe onucanue pewenus. JIBa cBeTOAMOIa yCTAHABINBAIOTCS HAMPOTUB APYT
apyra. Uepe3 oauH CBETOAMOJ MPOMYCKAEeTCS TOK OT UCTOYHHWKA MHUTaHusA. M3ydaercs
SBJICHUE BO3HUKHOBEHHUS (OTOTOKAa BO BTOpPOM cBeronuone. OOHapyKMBaeTcs, 4TO
(OTOTOK BO BTOPOM CBETOAMOIE BO3HUKAET TOJIBKO IPU OCBEIICHUH €0 CBETOAHOIOM C
JUIMHOM BOJIHBI, MEHBILIEHM WJIM PABHOW [UIMHE BOJIHBI, HAa KOTOPYK pPaCCUUTaH

OCBeIIlaeMbIil CBETOUO.
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Onucanue cxooicell pabomsl npakmukyma: MexayHapoaHas OJMMITAAIA

sKcriepuMeHTanbHou pusnke 2020 r., 3amada «OnTomapa

10
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
N Haumenosaunue
2 KomnunuectBO
pasicjaoB u TEM [IporpammHoOe coeprkaHue
1/ y4eOHOro IIpemMeTa 1acos

Pa3znen 1. Mexanuka

1.1 TlorpemrHoctu B 2 DKCNEPUMEHT U TEOPUS B IPOLIECCE
AKCIIEPUMEHTE no3HaHus npuposl. Habmronenue
(nexums) U SKcepuMeHT B pusnke. CriocoObl

HU3MCPCHUA (bHSI/I‘IGCKI/IX BCJINYNH

(anasiorosble U IU(GPOBBIE
U3MEpUTENIbHbIE TPUOOPHI,
KOMIIBIOTEPHBIE TATYNKOBBIC
CUCTEMBI).

[TorpemHocT U3MEpPEHU

dbuznyeckux BeIMYUH (a0COMOTHAS

1 OTHOCHUTEJIbHAS).

I'unoresa. dusnueckui
TPaHUIIBI €70 MPUMEHUMOCTH

3aKOH,

XapakTepucTuka JesTeIbHOCTH
00yyJaroImuxcs

Onepupoeamb ROHAMUAMU.

HaOJII0/IEHUE, SKCIIEPUMEHT,
TUI0TE3a, TEOpUs, Pu3nuecKas
BEIUYNHA, PU3NYECKUM 3aKOH,
U3MEPHUTENbHBINA TPUOOp, U3MEPECHHE,
pe3ynbTaT U3MEPEHHUS, [IeHA JIeJICHHS
IIKaJIbl MPUOOpPA, MOTPEIIHOCTh
uzMepenus. [Ipueooums npumepoi
HaOJII0/ICHUS, DKCIIEPUMEHTA,
TUTIOTE3bI, TEOPUH, (PUIUIECKUX
BEJIMYWH, PU3NIECKIX 3aKOHOB,
U3MEPUTETHHBIX TPUOOPOB.
Onpedensamp 1IeHY JENCHUS TIKAIBI
npubdopa, adbCONIOTHYIO MOTPEIIHOCTh
IpsIMOTO U3MEPEHHUSI. SHAMb
bopMyIIbI )11 OLICHKU
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1.2

Orenka norpenrHocTei
IPSIMBIX U KOCBEHHBIX
U3MEpEeHUH
(camocTosiTeTbHas

paboTa)

Onpenenenue MOTPELIHOCTEN
IIPSMBIX U3MEPEHUN 110
3aJJaHHBIM pe3yibTaTam
usMepenu.  Ilpuembl oOLEeHKH
MIOTPENTHOCTEN KOCBEHHBIX
U3MEpEHUN

OTHOCHUTEJIbHOM MMOTPCIIHOCTHU
KOCBCHHOI'O UIBMCPCHU, IIPpaBHJIA
OKPYIJICHUA a0COJIFOTHBIX
HOFpGMHOCTCﬁ, BBIPAKCHHUC
OTHOCHUTCIIbHBIX HOFpCHIHOCTCﬁ

B IIPOOCHTAX

Onepupoeamb NOHAMUAMU.
a0CoJIFOTHas IMOIrPCIIHOCTDb
HN3MCPCHUA, OTHOCUTCIIbHAas

NIOTPEIIHOCTh U3MEPEHHUS.
IIpusooums npumepsvi PSIMBIX U
KOCBEHHBIX N3MEPEHHUM.
Onpeodenams NOTPEIIHOCTH MPSIMBIX
U3MEpPECHUM.

Hcnonvzo6ams METOIl TPAHUIL JTSI
OIICHKU a0COJIFOTHOW MOTPENTHOCTH
IPSIMOTO U3MEPEHUS, TIpaBuiIa
OKpPYTJICHHS a0COTIOTHBIX
TOTPENTHOCTEH, (hOPMYITBI TSI OLICHKH
OTHOCHUTEIHLHOM MOTPEITHOCTH
KOCBEHHOTO U3MEpeHus. Ymems
OKPYTJISATH a0COJIIOTHBIE
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IMOTrpCIIHOCTH, BbIpAXXaTb
OTHOCHUTCIIbHBIC
IMOTPCIIHOCTHU B IIPOICHTAX.

Pewamo 3aJ1auu Ha
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN

OLICHKY

36



1.3.1 VYcpennenwue
u3mepenui. CiryyaiiHas
MOTPEITHOCTD
(TIpakTUKyM)

1

[TpubopHbIe MOTPEIIHOCTH,
CllyyailHbIE U CUCTEMaTHUECKUe
MOTPEIIHOCTH

Onepuposams NOHAMUAMU:
npuOOpHasi MOTPEITHOCTD, ClIydaiHas
MOTPENIHOCTh, CUCTEMAaTUYECKast
MOTPEIIHOCTD, CPEeTHEE 3HAUCHHUE.
1Ipueooums npumepvl TPUOOPHOU,
CIIy4allHOW U CUCTEMAaTUYECKOU
MOTPETIHOCTH.

Onpedensimsb HKCTIEPUMEHTAITLHO
Ha0Op 3HaYeHU (PU3NIECKOM
BEJTUYMHBI TIPH MPOBEIACHUHN
HECKOJIbKMX HE3aBHCHUMBIX U3MEPEHUIA.

Hcnonvzosams GOopMyITBI 1151 CPEAHETO
apu(PMETHIECKOTO HECKOJTBKHUX YHCEIT,
JUTS OLIEHKH a0COIOTHOM MOTPEITHOCTH
3HaYCHUS (PU3NUECKON BETUIHHEI,
OLICHEHHOT'0 KaK CpeJiHee
apudmMeTyeckoe Habopa ee 3HaUYCHUI.
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1.3.2 Kunemarunueckue
U3MEPCHHUSI TaTbHOCTH
oJieTa, pacuer

Ha4aJIbHOU CKOPOCTH

(IpakTHKyM)

IIepemerienue, CKOpOCTb U
YCKOPECHUE MaTepHUaJIbHON TOUYKH,
UX TIPOCKIIMU Ha OCU CUCTEMBI
koopauHaT. ClioKeHue
TIEPEMEIIEHUI U CIIOKEHNUE
cKopocTei. JIBrKeHue Tena,
OpOILIEHHOTO MO/ YTIOM K
TOPU30HTY. 3aBUCUMOCTh

Oyenusams 3HAUEHUE U3MEPSEMON
(du3nYeCKOi BEIMYNHBI KaK CpeIHee
apudpmeTnyeckoe Habopa ee 3HAUCHHU,
MOJIYYEHHBIX TIPU MPOBEACHUU
HECKOJIbKHX HE3aBUCUMBIX U3MEPEHHUI,
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
MIOTPENTHOCTh 3HAYCHUS 3TOU
(pu3nYECKOI BETNYNHBI.
Yemanasnusame 63aumocesasu MexXny
OLICHKOM 3HaYeHUs (PU3NUECKOM
BEJIMYUHBI, OIPEIECISAEMON T10
pe3yJIbTaTaM HECKOJIBKUX
HE3aBUCUMBIX U3MEPEHUI, U CPETHUM
apu(pMeTUYECKUM HECKOJIBKUX YHCEN

Onepuposams NOHAMUAMU: CKOPOCTD,
yCKOpEHUE, CBOOOTHOE TaJICHHE,
JATBHOCTH IT0JIeTa, a0COTFOTHAS
HOTPEIIHOCTh U3MEPEHUS,
OTHOCHTEJIbHAS TOTrPEIIHOCTD
U3MEPCHUS.

1Ipusooums npumepvl CBOOOTHOTO
NajIeHUs TEJ MPU PA3TMIHBIX
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KOOpAWHAT, CKOPOCTH U YCKOPCHHUA 3HAUYCHUAX HavyaJlbHOU CKOpOCTH, IIpU

MaTepHaHBHOﬁ TOYKH OT BPCMCHHA

Pa3HBIX yIiIax MEXTy HadyaTbHON
CKOPOCTBIO ¥l TOPU30HTOM.
Hcnonvzosams pyneTxy,
KHHEMaTH4eCcKue hOpMYyIIbl,
OTIMICHIBAIOIITUE IBIKCHHEC TEIa,
OpOILIEHHOTO MO YTIIOM K TOPU30HTY.
Dopmynuposams TUTIOTEIY O
XapaKTepe 3aBUCUMOCTH JTATbHOCTH
noJsieTa Tena, OpoIIeHHOTO
TOPU30HTAJILHO, OT €r0 Ha4aJIbHOMH
CKOpPOCTH.

Hccnedosams 3aBUCUMOCTD
JaTBLHOCTH TOJIETa Tesa, OPOIIEHHOTO
TOPU30HTAIBHO, OT €r0 HaYaJbHOU
CKOPOCTH U UHMEPNPEemupos8ams
MOJIyYEHHbIE PE3YyIbTaThl. Pewams
3a/71a4y Ha OMpPEACIICHUE IO
AKCIIEPUMEHTAJILHBIM JIAHHBIM
Ha4aJIbHOM CKOPOCTH TEIa,
OpPOIIIEHHOTO TOPU3OHTAJIBHO.
Onpeoenams aOCOMIOTHYIO U
OTHOCHUTEIBHYIO MOTPEIIHOCTh
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1.4

[Ipocrenmue
r€OMETPUYECKHE
U3MEPEHNUS

(camocTosITeTbHAS

paboTa)

MeTonpl 1 IpUeMbl TPOBEICHUS
MPSAMBIX U KOCBEHHBIX H3MEPEHUI
r€OMETPUYECKUX BEJIMYUH (JJIUHA,
yTOJ1, TUI0IA/lb, 00HEM)

HaYaJIbHOM CKOPOCTHU Tena,
OpOIIEHHOTO TOPU3OHTAIBLHO
Onepuposams NOHAMUAMU:
a0COJIFOTHASI MOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAs TOTPEIIHOCTD
U3MEPEHMUSL.

3Hamb METOBI ¥ IPUEMBI IPOBEACHUS
MPSIMBIX U3MEPEHUN T€OMETPUUECKUX
BEJTUYHH.

Ipumensamo Gopmynsl s
onpeesieHus] aOCOIIOTHBIX U

OIICHKH OTHOCHUTEIBHBIX
IIOIPELTHOCTEH.

Pewams 3amady Ha omnpenencHue
wiomwaan (Gurypel 1 odbema Tena
o HKCIIEPUMEHTATILHO
WU3MEPCHHBIM 3HAUCHUSM JIJTNH.

Onpedensamob 3HaAUEHUS] OTHOCUTEIBHBIX
IIOI'PELIHOCTEN B IIPOLIEHTAX



1.5 TI'paduxu
AKCIIEPUMEHTAJIbHBIX
3aBUCUMOCTEH.

2

['paduyeckoe mpencraBieHue
3aBHCUMOCTEN PU3NUECKUX
BEJINYMH JIPYT OT Apyra. JInHenHas

Onepuposams nowsamusamu. rpapuk
3aBUCUMOCTH OJTHOM (hU3UUECKOM
BEJINYMHBI OT IPYTOW, TUHEUHAS
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['padmueckas

00paboTKa TaHHBIX

(Jiexuus)

3aBUCHUMOCTDE. Y TJIOBOU
KO3 GUIIUEHT U CBOOOAHOE
claraeMoe€ JIMHEMHON 3aBUCUMOCTH

3aBUCUMOCTb, YIJIOBOM KO3 PUITMEHT
1 cBOOOJIHOE cllaraeMoe JIMHEIHHON
3aBUCUMOCTH, alMpPOKCUMAIIHS,
UHTEPIIOIAIHS, SKCTPATIOJISIIHSI.
3nams TpaBUia MOCTPOEHUS TpapuKOB
3aBUCUMOCTEN (PU3UYECKUX BEIIMUUH
ApYT OT Apyra.

Cmpoumbs rpapuku TUHEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEIIMUUH
IpYT OT ApyTa.

Ilpumensams TIpaBWIIAa TIOCTPOCHUS
rpaguKoB 3aBUCHUMOCTEN
(bu3HUeCcKUX BEIUYUH APYT OT ApyTa.
IIpusooums npumepsvi anmpOKCUMAIINH,
WHTEPIOISALINN, SKCTPANOJIALINH.
Ymems pOBOUTH TPOLEAYPHI
anmnpoKCUMAaIU, UHTEPIIOISALNH,
AKCTPAMNOJIALINH.

Onpedensimob 3HAYCHUS YTIIOBOTO
kodddunrierTa u cBOOOTHOTO
CJIaraeMoro JIMHEWHOW 3aBUCUMOCTH,
OIICHUBATh UX a0COJIIOTHBIC
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IMOTPCHIHOCTHU.

Ycemanaenuseams 63aumoceasu MEXIY
MaTE€MaTUYECKUM IMOHATHEM «IHMHEHAs
(YHKIMS» U TUHEHHON 3aBUCUMOCTBIO
(¢u3nYECKUX BETUYHH JPYT OT JIpyTa.
Hccneoosams u unmepnpemuposamso
rpauKy JTUHEHHBIX 3aBUCUMOCTEMN
(U3HYECKUX BEJIMYUH APYT OT Apyra.
Pewams 3anaun Ha TTIOCTPOCHUE
JUHENHBIX TPpa(UKOB 3aBUCUMOCTEM
(u3nYECKUX BEIUYMH JPYT OT JIpyra Io
3aJlaHHBIM Habopam
AKCMEPUMEHTAIIbHBIX JTAHHBIX,
OTIpEEIIATh IO MOCTPOCHHOMY IpauKy
yII0BOUM KO3 (PULIMEHT U CBOOOHOE
cJlaraeMoe, OLIEHHBATh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TOIPEITHOCTH

43



1.6

O6paboTka
HEJIMHECMHBIX
3aBUCHUMOCTEH:
JIMHEeapu3alus,
MTOACYET IJIOIIAIN

['paduueckoe
MIPE/ICTABICHUE
3aBHCHUMOCTEH (PU3NIECKIX
BEJIMYMH JIPYT OT JIpyTa.
Henunelinas 3aBUCMMOCTh U
€€ JTMHeapu3anus

Onepuposams nowsamusamu. rpapuk
3aBUCUMOCTH OJTHOM (hU3UUECKOM
BEJINYMHBI OT IPYTOW, HEJIMHEUHAS
3aBUCUMOCTb, JIMHEApU3ALIUS
HEJIWMHEHHON 3aBUCUMOCTH, IIJIONIAIb
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o1 rpayuKoMm, o1 rpa)KOM 3aBUCHUMOCTH,

MMOCTPOCHUE

P KacarelbHas K rpad)uKy 3aBUCUMOCTH B
KacaTeJIbHbIX K
rpaduKy (JEKIus) JTAHHOM TOYKE.

3namo nipaBUiIa MOCTPOCHHUS TpadUKOB
3aBUCUMOCTEHN (U3HUECKUX BEIUYUH
JpYT OT Apyra, GU3NYECKUN CMBICI
IJIOLIAAM MO Tpa)MKOM 3aBUCUMOCTHU
U KacaTeJabHOM K TpaduKy 3aBUCHUMOCTH
B JaHHOU TOYKe. Cmpoums UCXOIHBIE
U JINHEAPU30BaHHbIE TpaQUKU
3aBUCUMOCTEHN (PU3HUECKUX BEIUIUH
JIpYT OT ApyTa, KACaTEeIbHYIO K
rpadyKy HEJIMHEHHOMN 3aBUCHMOCTH B
JTAHHOM TOYKE.

IIpumensms TpaBwIa IOCTPOEHUS
rpaduKoB 3aBUCUMOCTEM

(bu3HYeCKUX BEIUYUH APYT OT ApyTa.

Onpeodensme 3HAYCHUS TIOIIAIH
o1 rpaMKOM 3aBUCUMOCTH U
yTJI0BOro Koddduimenrta
KacaTelbHOU K TpaduKy
HEJIMHEUHOU



3aBUCUMOCTH B HaHHOfI TOYKCEC,
OLICHUBATh UX a0COJIFOTHBIE
IMOTPCHIHOCTHU.

Yemanaenusams 63aumocseasu Mexny
MaTeMaTUYECKUM MOHSATHEM
«(pYHKUUS» U 3aBUCUMOCTBIO
(bu3HUeCcKUX BEIIUYUH APYT OT ApyTa.
Hccneoosams u unmepnpemuposamso
rpauKy HETMHEHHBIX 3aBUCUMOCTEN
(bu3HUeCcKUX BEIUYUH APYT OT ApyTa.
Pewams 3anaun Ha mocTpoeHue
JMHEapU30BaHHBIX TpauKOB
3aBUCUMOCTEH (PU3NYECKUX BETUUUH
JpYT OT Apyra Mo 3aJlaHHbIM Habopam
IKCIIEPUMEHTAIBHBIX JAaHHBIX,
ONpeaesATh O MOCTPOCHHOMY
rpaduky yrioBoit kodhduiueHT u
CBOOOJHOE cllaraeMoe, OIlCHUBATh UX
a0COJIIOTHBIE U OTHOCUTEJIbHbBIE
HOTPEIIHOCTH
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1.7

N3mepenne
3aBUCUMOCTH
KOOPAWHATHI TPAHULIBI

00J1aCTH HAMOKAaHUS
OT BPEMEHHU.
JIuneapuszanus
3aBUCHUMOCTH
(IpakTUKyM)

PaBHOMepHOE 51
HEpPAaBHOMEPHOE
MPSAMOJIMHENHOE JBUKEHHE.

Koopnunara, Bpemsi, CKOpOCTb

Onepuposams nowsamusamu. rpapuk
3aBUCUMOCTH OJTHOM (hU3UUECKOM
BEJINYMHBI OT IPYTOW, HEJIMHEUHAS

3aBHCUMOCTb, JIUHEAPU3ALIUS
HCEJIMHEMHOM 3aBUCUMOCTH.

Cmpoums TuHEeapru30BaHHBIN Ipaduk
3aBUCHUMOCTH (DPM3UYCCKUX BEIIMUYUH
ApYT OT Apyra.

Ilpumenams TpaBUia MOCTPOCHUS
rpaguKoB 3aBUCHUMOCTEN
(bU3UYECKUX BEJIMYMH APYT OT JApyra.

Onpedensimp ~ 3HAYECHHUS]  YIJIOBOTO

koapdunrenTa u CBOOOTHOTO
cJaraemoro rpaduka JUHEHHOU
3aBHCUMOCTH,  OIICHHBATH 175
aOCOJIOTHBIE MOTPEIIHOCTH.

Hccnedosamv u unmepnpemuposamy
HEJIMHENHYIO 3aBUCUMOCTD
KOOPAMHATBI IPAHULBI obnactu

HaMOKaHMUA 6YMaFI/I OT BpCMCHHU.
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Hcnonvzoeams CEKyHIIOMED U PYJIETKY

1.8 Hzyuenue ynpyroro 2 Cuna. N3mepenue cuiibl  Onepupogamsv noHamuimu: CUna,

rucTepesnca JIMHAMOMETPOM.  YIIpyTHe g AehopManus, ynpyrui rucTepesuc.

MPAKTUKYM Ymems popmynnpoBaTh 3aK0H ['yka
(p yM) YaCTHYHO ynpyrue aeGopMariim. GopyHp YK,
coOupaTh FIKCIEPUMEHTAILHYIO

Cwuia ynpyroctu. 3akoH ['yka.
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OTtki10HEHUS OT 3aKOHa ['yka.
['uctepesuc. Pabora cuiibl Ha
MaJIOM U Ha KOHEYHOM

nepemenienuu. ['paguaeckoe
MIPEICTABICHUE PA0OTHI CUIIbI

YCTaHOBKY. @opmynuposams TUTIOTEIY
0 XapakTepe 3aBUCUMOCTH JJTUHBI
00bEKTa OT BETMYUHBI IPUIOKEHHON K
HeMy cuiibl. Cmpoums HETUHEUHBIN
rpaduK 3aBUCUMOCTH (PU3HUECKUX

BEJIMYUH JIPYT OT JApyTa.

Ilpumensms TpaBUIa TMOCTPOCHUSA
rpaduKoB 3aBHCUMOCTEMN
(bu3HUecKUX BEIUYUH APYT OT ApyTa.
Hccneoosams u unmepnpemuposamao
HEJIMHEWHYIO 3aBHUCUMOCTbH JIMHBI
00BEKTa OT BETUYMHBI IPUITOKEHHOM

K HEMY CHJIBL.

Onpeodensams yroa HaKJIOHA
KacaTelbHOH K TpaduKy HEITMHEHHOU
3aBUCHUMOCTH B JaHHOM TOUKE, MO b
o rpaKoM, OIICHUBATh A0COFOTHBIC
Y OTHOCUTEIbHBIE OTPEIIHOCTH ATUX

BCJINYHH.

Hcnonvzoeams  CeKyHIOMED
Y TUHAMOMETP.
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1.9

HaxoxaeHue macchl
JIMHEHKY U IITIpULa C
IIOMOILBIO
YpaBHOBEIIMBAHUS
pbIuara (pakTUKyM)

AOCOIOTHO TBEP/IOE TETIO.
BpamarenbHoe ABUKEHUE
TBEPAOTO Tesia. MOMEHT CHJIBI
OTHOCHUTEJILHO OCU BpAILICHHUS.
IIneuo cumnbl. ClioXeHHE CHII,
MPUJIOKEHHBIX K TBEPAOMY TETy.
IlenTp TsxECTH TEna. Y CIOBUA
paBHOBECHS TBEPAOTO TeJa. Prruar

Yemanaenusams 63aumocsnsu

MEXAy onpeieieHueM (hU3nIecKoit
BEJTMYMHBI «MEXaHU4YecKasi padboTay u
reOMETPUYECKUM MOHATHEM

«IUIOMIA/Ib MO Tpa)KOM 3aBUCUMOCTH
BEJTUIMHBI CHUJTBI OT BEJTMYUHBI
nedopmarum)

Onepuposams NOHAMUAMU: MOMEHT
CHJIBI OTHOCUTEIIFHO OCH BPAIIICHHUS,
TUIEYO CUJIBI, IICHTP TSDKECTH Tea,
phIUar.

Ymems hopMyaupoBaTh MpaBUIIO
MOMEHTOB, YCJIOBHS PaBHOBECHSI
abCOJIIOTHO TBEPJIOTO TeJa, CKIIabIBATh
CUJIBI, IPUJIOKEHHBIC K TBEPJIOMY TETY,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY. /Ipu6ooums mpuMephbI
IPUMEHEHUS PhraaroB. Qopmynuposams
TUIOTE3Y O XapaKTepe 3aBUCUMOCTH
KOOPJIMHATHI TOYKU OTIOPHI

YPaBHOBEILICHHOTO pblyara



51



OT BEJIMYMHBI CUJIbI, IPUIIOKEHHON K
€ro KOHILY.

Cmpoums TuHEHHbIN TpaduK
3aBHCHUMOCTH (PU3NYECKUX BETUUUH
ApYT OT Apyra.

Ilpumensms TpaBUIa TMOCTPOCHUSA
rpaguKoB 3aBHCUMOCTEM
duznYeCKuX BETUYHH JPYT OT JIpyTa.
Hccneoosams u unmepnpemupoganu
3aBHUCHUMOCTh KOODAMHATHI TOYKHU
OTIOpPHl  YPAaBHOBEIIEHHOTO phluara
OT BEJIMYUHBI CHJIBI, TPUIIOKEHHOU
K €ro KOHILY.

Onpedensime 10 TpaduKy TUHEHHOM
3aBHCHUMOCTH 3HAUEHUS YTII0BOTO
kodddunrierTa u cBOOOTHOTO
CJIaraeMoro, OlIeHUBATh aOCOJIOTHBIE
¥ OTHOCHUTEIIbHBIC TIOTPEIIHOCTH ATHX
BEJIMYMH.

Hcnonvzoeame TAHENKY, a TAKKE

mIpuIr ¢ ACJICHUAMU OJIs1 N3MCPCHUA
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o0bBeMa.

Pewamo 3aJladv O paBHOBCCHUM pbIdara
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1.10 HUsmepenue
kod(pdunmreHTa
HYHEPreTUUYECKHUX TOTEPh
IPU OTCKOKE IIapuKa
OT MOBEPXHOCTHU
(IpaKkTUKyM)

NMnynbe cUiibl U UBMEHEHHE
MMITyJIbCa TeJa. 3aKOH
COXpaHEHUS UMITYJIbCA.
Kunernueckas sHeprus
MaTepUaIbHOU TOUYKH. Teopema
00 M3MCHCHUU KMHETHYCCKOM
SHEPTrUU MaTEPUATBHON TOUYKH.
[ToTenumnanbHble U
HEMOTCHIIUAIbHBIC CUJIBI.

[loTeHnManbHAsA YHEPTHS.
[ToTeHuManbHAs SHEPTUS TENA B
OJIHOPOJIHOM T'PABUTALMOHHOM
nosie. CBsi3b pabOTHI
HEMOTEHIMAIBHBIX CUJT C
M3MEHEHNEM MEXaHUYECKOMN
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAaHEHHS] MEXaHUYECKOM
SHEpPruu. YIPYTrue U HEyNpyrue
CTOJIKHOBEHHUSI. BHyTpeHHss
SHEprus Tena

Onepupoeamb NOHAMUAMU. UMITYJIbC
CUJIbI, UMITYJIBC TCJId, KHHCTHYCCKaAs
OHCPIuia MaTCpHaHBHOﬁ TOYKMH,
IIOTCHIOHMAJIbHBIC 1 HCIIOTCHLIMAJILHBIC

CUJIbI, IIOTCHIUAJIbHAA SHCPI'UA (B T.4.

TeJIa B OJJTHOPOJIHOM I'PaBUTALIMIOHHOM
10JIE), YIPYTUE U HEYNIPYTHE
CTOJIKHOBEHHUS. Y memb
bopMyIUpPOBAThH 3aKOH COXPAHECHUS
UMITYJIbCA U TeOpeMy 00 M3MEHEHUU
KMHETUYECKOW SHEPTUHU
MaTepUaIbHONW TOYKH, 1aBaTh
ONpENECICHUE NOTECHIIMATBHBIX U
HEMOTEHIUAIBHBIX CUJI;
dbopMyIHpOBaTH 3aKOH COXPAHEHUS
MEeXaHU4eCcKoi a3Hepruu. /lpusooums
npumepsl CIy4aeB, KOTIa UMITYJIbC
TeJIa COXPAHSIETCSl WIU HE
COXpaHsETCs, KOrJla MEXaHU4YeCKast
DHEPrusi CUCTEMBI COXPAHSIETCS WU
HE COXpaHsIETCs, YIPYTUX U
HEYIPYTUX CTOJIKHOBEHHUM.
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Hroro no paszneny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa
MOCJI€ COYJIAPEHUSI C TOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA OT BBICOTHI
copoca.

Cmpoums TUHEVHBIN U HEJIIMHEHHBIN
rpaduK 3aBUCUMOCTH (PU3HUECKUX
BEJTUYHH JIPYT OT JIpyTa.

Ilpumenams TpaBUia TMOCTPOCHHUS
rpaguKoB 3aBUCUMOCTEMN
(bU3MYEeCKUX BEIMYUH APYT OT ApyTa.
Hccnedosams u unmepnpemuposamuo
3aBUCHUMOCTH BBICOTHI OTCKOKA ITaprKa
MIOCJI€ COYJIAPEHUSI C TTOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA OT BBHICOTHI
copoca.

Hcnonvzoeams pynerky. Pewamo
3a/1a4u 00 aOCOIOTHO YIPYTUX U
a0COJIIOTHO HEYNPYTHUX
COyJapeHMsIX
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Paznen 2. MoJgekyJasipHasi Gu3nKa 1 TEePMOJANHAMUKA

2.1. Omnpenenenve 2 KoJM4ecTBO TEILIOTHI. Onepuposame NOHAMUSAMU. KOJTUIECTBO
TCIIIOCMKOCTH TenmoeMKoCTh Tena. Y AejbHas TCIJIOTHI, TEIJIOEMKOCTh TeJIa, YACIbHA
TBEPOro Teja

1 MOJIFIpHAA TCIIOCMKOCTH U MOJISIpHAst TEIUIOEMKOCTH BEIECTBA,
(IpaKkTUKyM)

BCIICCTBA. YPaBHCHI/Ie TCIIJIOBOIO

TEITIOBOE PaBHOBECHE.
Oamanca. TemoBoe paBHOBECHE

Ymems hopMyIupoBaTh ypaBHEHNE
TEIJI0BOro OajaHca, coOuparTh
IKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepwi T,
o0Jnagaronmx oOJMHAKOBON
TEIUIOEMKOCTBIO, HO Pa3JIMYHON
yIEITBbHON TETI0EMKOCTBIO.
Ilpumensmo ypaBHEHUE TEIIOBOTO
OayraHca JIs OTIMCAHUS TpoIiecca
TEIJI000MeHa TBEPIOTO TeJia C BOJIOMH.
Hccneoosams T€IIOOOMEH MEXKIY
TBEPBIM TEJIOM M JKUJIKOCTSIMH U
UHmMepnpemuposams Pe3ybTaThl ITHX
OTIBITOB.

Onpeoenamo TEIIOEMKOCTh
TBEPJOTO Tela Ha  OCHOBAaHUU



PE3YIbTaTOB OIBITOB IO H3YYCHUIO
TeriooOMeHa
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MEXTy TBEPbIM TEJIOM U JKUIKOCTSIMH
C pa3HBIMHU TeMIIepaTypaMu, OIICHUBATh
a0COJIIOTHYIO U OTHOCHUTEIIBHYIO

INOrpCIIHOCTH HSMCpeHHOﬁ BCINYUHBI.

Hcnonvzoeams TEPMOMETD.
Yemanasnusamo 63aumoceasu MEXRy
3aKOHOM COXPAHEHUs DHEPIUU U
ypaBHEHHUEM TEIUIOBOTO OanaHca.
Pewams 3anaun Ha TpUMEHEHUE
ypaBHEHUS TEIUIOBOTO OanaHca

Nsmepenue 2 JaBnenue, o0beM, TeMIieparypa, Onepuposamsb NOHAMUAMU.
TeMIIEpaTypbl PyK KOJMYECTBO BellecTBa. M ieanbHbli J[aBIeHHE, 06BEM, TEMIIEPATYPA,
JKCIIEPUMEHTATOpPA ra3. YpaBHenue MenzeneeBa— .
9 KOJIMYECTBO BEIIECTBA, UJI€aIbHBIN
U JaBJICHUS, Knaneiipona. ["'a30BbIe 3aKOHBI.
KOTOPOE MOTYT T'a30BbIii TEPMOMETD ra3. Ymems 3anvcbiBaTh ypaBHECHUE
CO3/IaTh €ro JIETKUE MenneneeBa—Knaneinpona,
(mpakTHKyM) (bopMyIIMPOBATh Ia30BbIC 3aKOHBI,

coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

3name yCTPONUCTBO M MPUHLIUI PAOOTHI
ra3zoBOro TEPMOMETPA.

1Ipusooums npumepsvl TOBEICHUS Ta3a
IIPH U3MEHEHUH €T0 JIaBJICHUs, 00beMa,
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TEeMIIepaTyphl.
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Ilpumenames NUHENKY U CEKYHIOMED.
Onpeodensimo TEeMIIepaTypy u
JABICHHE  UACAIBHOIO rasa IO
pe3ynbTaTamM OIBITOB C CaMOJEIbHBIM

ra30BbIM TCPMOMCTPOM.

Hcnonvzoeams MTUHENKY U
CaMOJEJIbHBIN Ta30BbIA TEPMOMETD.
Yemanasnusame 63aumocsssu
MEKly BHCIIHUMHU ¥ BHYTPEHHUMH
MakKpoIapaMmeTpamMmu
TEPMOJUHAMHUYECKON CUCTEMBI.
Pewams 3anaun Ha TpUMEHEHUE
ypaBHeHUsI MeHieneeBa—
Knaneiipona
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2.3.

Db dexTuBHBIN

KO3 UIIUEHT
KECTKOCTU CUCTEMBI.
Omnpenenenre MoTys
KOnra npoBoiioku ¢
MOMOIIBIO pbIYara.
Onpenenenue
npeena ynpyrou
nedopmanuu

(TIpakTUKyM)

Hedopmariuu TBEpIOTO TENA.

Pactsxenue u cxxatue. Monyiib
FOunra. Yopyrue u neynpyrue
nedopmanmu. [penen ynpyrux
nedopmarnmii. 3akoH ['yka.
MOMEHT CUJIBI OTHOCUTEIHLHO OCH
BpauieHus. [lneyo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TeJa. Prruar

Onepuposams noHAmuAMuY. yIpyrue
U Heynpyrue aedopMaiuu, mnpeaesn
yIpyroi aedopmMaruu, MOIyib
KOHra, MOMEHT CHUJIBI OTHOCUTEIIEHO
OCH BPAIICHHUS, TUICYO CHJIBI, phIYar.

Ymems hopmynupoBath 3akoH ['yka
Ut nepopMariuy pacTsHKeHUs
OJHOPOJIHOT'O CTEPKHS C MMOCTOSHHBIM
IIOIIEPEYHBIM CEYECHHUEM, YCIIOBUE
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paBHOBeCHs a0COJIIOTHO TBEPJOTO Tea,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepsi ynpyrux u
HEYIpyrux aedopMaiuii, MaTepuaioB C
pas3nMYHBIME MOAYIsIMU FOHTA.
Ilpumenams 3akoH I'yka s pacuera
nedopMaIui pacTsKSHHSI POBOJIOKH.
Hccneoosams 3aBUCUMOCTD YJIMHEHUS
IIPOBOJIOKU OT BEITUYHHBI
pacTATUBAIOIIEH €€ CUJIbI U
uUHmMepnpemupoeams TMOJIyYCHHbIE
pe3ynbTaThl,

B TOM YHCJIE JJIsl OTIpe/ieNICHUs peena
ynpyrou aedopmarium.

Onpeoenams Mmonyib FOHra
IIPOBOJIOKK HA OCHOBAHWH PE3YJIHTaTOB
OTIBITOB I10 PACTSHKCHHIO ITPOBOJIOKH C
TTOMOIIBIO PA3JIMYHBIX 1O BETMYUHE
CHJI, OIIEHUBATh a0COJIIOTHYIO U
OTHOCHUTEIBHYIO MOTPEIIHOCTh
n3MepeHHoro moaysist FOHra.
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Hcnonvzoeams HEpaBHOIUIEUUH pblYar

AJIS1 YBCIIMUCHUS CUJIBI U IICPCMCIIICHUA.

Pewams 3anaun Ha IpUMEHEHNE
3aKoHa ['yka Juisl pacyeTa pacTsyKeHHUs
Y CXKATUs CTEPKHEU
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2.4.

N3mepenne
kod(pdunmreHTa
MOBEPXHOCTHOTO
HATSDKCHUS METOJIOM
OTpbIBa (NMMPAKTUKYM)

[ToBepxHOCTHOE HaTsDKEHHeE.
KosdduimenT  moBepXHOCTHOTO
HATSKEHUS. Cuna
MOBEPXHOCTHOTO HATSHKCHUA.
Kanwsipusie siBienus. JlaBiaenue

MOJI UCKPUBJICHHOW MOBEPXHOCTHIO
x)unkoctu. opmyina Jlammaca

Onepuposams NOHAMUAMU.
MTOBEPXHOCTHOE HATSHKEHUE,

K03 (PHUIHEHT MOBEPXHOCTHOTO
HATSHKEHUS, KAaUJUISIPHBIC SIBJICHMUS.
Ymemuw 3anuceiBaTh GOPMYITY JJISI CUITBI
MTOBEPXHOCTHOTO HATSDKCHHS, POPMYITY
Jlamtaca aJist onpeaeneHus JaBJICHUS
MO/l UICKPUBIICHHOM MTOBEPXHOCTHIO
KUJKOCTH, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
1Ipueooums npumepvl TOBEPXHOCTHBIX
SIBJICHUW W KaITWJUISIPHBIX SBJICHUMU.
IIpumenams METON OTPBIBA PAMKH OT
MMOBEPXHOCTH KUJKOCTH IS
u3MepeHus kodpduimenrta
MTOBEPXHOCTHOTO HATSIKECHUS
KUIKOCTHU. Mccnedosams 3aBUCUMOCTD
BCJIMYMHEBI
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CHJIBI, HEOOXOIUMOM JIJIsl OTPBIBA OT
MIOBEPXHOCTH BOJIbI TPOBOJIOYHON
paMKH, OT ee IepuMeTpa u
UHmMepnpemuposams pe3ybTaThl
IIPOBEJICHHBIX U3MEPEHUH.
Onpeodensimob KodDPUIMEHT
HOBEPXHOCTHOTO HATSKEHUS
KHUJIKOCTHU IO pe3ysibTaTaM
IIPOBEJICHHBIX U3MEPEHUH, OIIEHUBAThH
a0COJIIOTHYIO M OTHOCUTEIBHYIO
MOTPEITHOCTh N3MEPEHHOW BETTMYNHBI.

Hcnonvzoeams peryar 1jisi CO3/1aHUS
CHMJIBI 3aJJaHHOM BEJIMUMHEIL. Pewams
3a/1a4yv Ha IpUMEHEHUE (POpPMYIIb
JUJIs1 CHJIBI TIOBEPXHOCTHOTO
HaTsoKeHHS U opmyiiel Jlamnaca

2.5.1. OmnpeneneHue TOYKH 1 HacepienHbie 1 HEHACHIIIEHHBIE Onepuposams NOHAMUAMU.
POCHI (MMPAKTUKYM) napel. KauectBeHHas HACBHIIICHHBIN U HEHACHIIIICHHBIN
3aBUCUMOCTbH TIJIOTHOCTH U nap, BJIaXHOCTh BO3/lyXa,

JTaBJICHUS HACBIILIEHHOTO Mapa OT  aOCOJIIOTHAsE UM OTHOCHUTEIbHAs

TEMIIepaTypbl, UX HE3aBUCUMOCTb  BJIAXKHOCTb. Y Memb KaueCTBEHHO

oT o0bema ONMCBIBATH 3aBUCUMOCTb IIJIOTHOCTH
U JIaBJICHUS
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HACBIIIEHHOTO Mapa.
BrnaxHocTts BO31yXa.
AOcCoIOTHas ¥ OTHOCUTENIbHAS
BJI&KHOCTD

HACBIIIEHHOTO TIapa OT TEMIEPaTyPhI,
X HE3aBUCHUMOCTBL OT 00beMa
HACBIIIEHHOI'O Mapa, coOuparh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepsvl HaCHIIIEHHOTO
¥ HEHACBHIIIIEHHOTO Mapa.
Hccnedosams mpoliecc BBINAJACHUS
POCHI npu ITOHWKCHUH
TEeMITepaTyphl BIAXKHOTO BO3IyXa

U UHmMepnpemuposams MoJTyICHHBIC
pe3yJIbTaTHI.

Onpedensimeb O NOTYYEHHBIM
AKCIIEPUMEHTAJILHBIM JTAaHHBIM
TEeMIIEPaTypy TOUKY POCHI, M 3aTE€M, C
IIOMOIIBIO TAOIUIIBI 3aBUCUMOCTH
JABJICHHS HACBIIIICHHOTO I1apa BOIbI
OT TEMIIePaTypPbl, OTHOCUTEITHHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
a0COIIOTHBIC U OTHOCUTEILHBIC
MOTPENTHOCTH ITUX BEJIIMYHH.

Hcnonvzoeamsb TEpMOMETD.
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Pewamo 3aJa4r Ha BBIYHCIICHHUC
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a0COJIFOTHON ¥ OTHOCUTEIbHOMN
BJIAYKHOCTH
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2.5.2. 3HAKOMCTBO ¢
AIIEKTPUICCKUM
KOHJICHCATOPOM
(TIpakTUKyM)

DIEeKTPUYECKUM 3apsil.
DIEeKTpUIECcKOe noJie.
HanpsokeHHOCTh ¥ TTOTEHIIHAI
AIEKTPUUYECKOTO TIOJISL.
Pa3HocTth MMOTEHIINAJIOB U
HaIpspDKEHHE.

N3mepenne HanpsHKEHUS.
BosnbsT™eTp. Konaencarop.

DJIEKTPOEMKOCTh KOHJIEHCATOPA.
[TapannensHoe

H I10CIaCA0BATCIIbHOC COCANHCHUC
KOHACHCATOPOB

Onepuposams NOHAMUAMU:
ANEKTPUYECKUH 3aps, SIEKTPUUECKOE
1oJie, HAMPSHKEHHOCTh U MTOTEHIAAI
ANEKTPUUECKOTO MOJIsl, Pa3HOCTh
MOTEHIIUAJIOB U HAMPSKEHUE,
KOHJIEHCATOP, JIEKTPOEMKOCTb
KOHJIEHCATOopa.

Ymems BBIUUCIATH 3aps] KOHIEHCATOPA
0 €r0 JEKTPOEMKOCTH

U HaIPsHKEHUIO, TPUMEHSITh

dbopmyIibl IS pacdeTa
AIIEKTPOEMKOCTH TpHU
MOCJIEI0BATENBLHOM | HapaJlIeIbHOM
COEAMHEHNUH KOHIEHCATOPOB,
coOUpaTh IEKTPUUECKYIO 1IETIb.
IIpusooums npumepoi

MIOCJICIOBATEIHFHOTO U MAPaIETLHOTO
COCMHEHHUS KOHACHCATOPOB.
Hccnedosams 3aBUCUMOCTD HANPSHKEHUS
Ha KOHJIEHCATOpe
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OT €T0 AJIEKTPOEMKOCTH U
UHMeEePNPemupoB8ams pPe3ybTaThl
3TOro 3KcnepumenTa. Onpeodensimo
OTHOIIICHHUE JICKTPUICCKUX
€MKOCTEH ABYX KOHICHCATOPOR IO
U3MEPCHHBIM 3HAUYCHUSM
HaIpsDKCHHS Ha HUX, OLICHUBATH
a0COIIOTHBIC M OTHOCHUTEIBHEIC
MOTPEITHOCTH U3MEPSIEMBIX
BeJIMUMH. Mcnoavzosams
BOJILTMETp. Pewams 3a/1aun Ha
COEJIMHEHUE KOHEHCATOPOB

Hroro no pazneny 9

Paznen 3. DiaekTpoauHaMu KA.

3.1. HM3ydenwue mporecca 2 DJIEKTPUUECKUM 3apsi. Onepuposams NOHAMUAMU.
pa3psIIKK KOHJIEHCaTopa DeKTpUIecKoe TMoJie. AJICKTPUUECKUH 3apsi,
(mpaKTHKyM) HanpsbkeHHOCTh ¥ TOTeHITAN AJIEKTPUUYECKOE T0JIE, HAMPSKEHHOCTh
AJIEKTPUYECKOTO MoJjisi. PazHOCTH Y TTOTEHIMAJ 3JIEKTPUYECKOTO MOJIs,
MOTEHUHAJIOB U HanpsbkeHue. D/]C  pa3HOCTh NOTEHIMAIOB U
HWCTOYHHUKA TOKa. M3mMepenue Hanpspkenue, IJ[C ucroyHuka Toka,
HanpsokeHus. BonbTmerp. KOHJICHCATOP, AJIEKTPOEMKOCTh

KOHJIEHCATOopa,



Konnencartop. DJIeKTpOEMKOCTb
KOHJIEHCATOpa. DJIEKTPUUECKOE
conpoTuBieHue. 3akoH OMa i
MTOJTHOM (3aMKHYTOM)
AIEKTPUYECKOM LETIH.

KOHI[GHC&TOP B IOCIIN ITOCTOAHHOIO
TOKa

ANEKTPUYECKOE COITPOTHUBIICHHE.
Ymems hopmynupoBats 3akoH Oma
JUISL TIOJTHOM (3aMKHYTOM )
ANEKTPUYECKON 1IeTTH, BBIYUCIATh
3aps]l KOHJEHCAaTopa IO €ro
AIEKTPOSMKOCTH U HAIPSKEHUIO,
coOUpPATh IEKTPUUECKYIO I,
Ilpusooums npumepst TOBENCHUS
KOHJIEHCAaTOpa, BKJIIOYEHHOTO B
eMb TOCTOSTHHOTO TOKA.
Dopmynuposams TUTIOTE3Y O
XapaKTepe 3aBUCUMOCTH CHJIBI TOKA OT
BPEMEHHU MPU pa3psiaKe KOHAEHCATOpa
4epe3 pe3UucTop.

Cmpoumbs rpapuk 3aBUCUMOCTH CHIIbI
TOKa OT BPEMEHH MPU pa3psaKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensime IpaBUiIa HOCTPOECHUS
rpaMKOB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYMH JIPYT OT JIpyTa.

Hccneoosamsb 3aBUCUMOCTD CHJIIBI TOKA
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OT BpEMEHU TMpU pa3psliKe

KOHJIeHCaTopa yepe3
pe3ucTop u
UHmMepnpemupos8ams 3Ty
3aBUCUMOCTb.

Onpeoensimp IEKTPOEMKOCTb
KOHJICHCAaTOpa, BbIpa)kas ee uepes
YIJI0BOM KOA(PPUIIMEHT KacaTeIbHOU K
rpaduKy 3aBUCUMOCTH CHUJIbI TOKa
pa3psAKU KOHJIEHCATOpa OT BPEMEHH,
OLICHUBATh A0COJIIOTHYIO U
OTHOCHUTEIFHYIO MOTPEITHOCTh
3JIEKTPOEMKOCTH.

Hcnonvzoeams  BOTBTMETP

U CEKyHJIOMeEp.

Yemanasnusame 63AUMOCBA3U.
Pewams xadyecTBEHHBIC 3aga4un (0)
KOHACHCATOpaX, BKIIIOYCHHBIX B ICIIb
IIOCTOAHHOI'O TOKa
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3.2.

Onpenenenue
yIIeTHHOTO
COTIPOTUBJICHUS

Cuna Ttoka. Hampsixenue. 3akon Onepupogamb
cuia  TOKa,

QJICKTPHUICCKOC
COIIPOTUBJICHUC,

OmMa 117151 ydacTKa L.
DIIEKTPUYECKOE COITPOTHUBIICHUE.

NOHAMUAMU.
HaIIPAKCHUC,
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MaTcpuajia IIPpOBOJIOKH 3aBHCHUMOCTh COIIPOTHUBJICHUA YACIIbHOC COITPOTHUBJICHUC
OIHOPOAHOI'O IIPOBOAHUKA OT
€ro AJIMHBI U Il101Imain
IMOIICPEYHOI0 CCUCHUA.
YI[GJIBHoe COIIPOTHUBIICHUC Owma I ydaCTKa I[CIIN,

(IpaKkTUKyM) BEILIECTBA.

Ymems hopMyanpoBaTh 3aKOH

BCILCCTBA 3aMUChIBaTh (OPMYITY IS
3aBHCHMOCTH COIIPOTHUBIICHHS
OJTHOPOJTHOTO TIPOBOJIHHKA OT €r0
JUTMHBI 1 TUTOIIAJIN TIOTIEPEUHOTO
CeueHUs, COOMPATH ICKTPUICCKYIO
nens. /lpueooums npumepoi

BCIICCTB C PAa3/IMYHBIM YACIbHBIM

CONIPOTHUBJIEHUEM.
Ipumenamo METOJ
U3MEpEHUs MaJIbIX
AIEKTPUUECKUX
COINPOTUBIICHUM.

Hccnedosamsb 3aBUCUMOCTD
HAMPSHKEHUST MEXKTY KOHIIAaMHA OTpe3Ka
TIPOBOJIOKH OT JIJTMHBI 3TOTO OTPE3Ka U
UHmMepnpemuposams Pe3ybTaThl
IIPOBEICHHBIX U3MEPECHUH, BEIYUCIIATh
AIEKTPUIECKOE COMTPOTHBIICHHE



OTpC3Ka IIPOBOJIOKH 10 U3MCPCHHBIM
3HAa4YCHUAM
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CHWJIBI TOKA U HAPSKEHUSI.
Onpeoensams yaeIbHOE

COIPOTUBIIEHUE MaTepuaa MPOBOJIOKH
10 U3BECTHBIM JIJIMHE, JUAMETPY U
CONPOTHUBJIEHUIO, OIICHUBATH
a0COJIIOTHYIO M OTHOCUTEIBHYIO
HNOTPEIIHOCTD yIETBHOTO
CONPOTUBJICHUS.

Hcnonvzosams MYJIBTUMETP B
peXUMax BOJBTMETpPa W aMIIEpMETpa,
JIMHEUKY, MUKPOMETD.

Pewamw 3agaun Ha 3akoH OMa 11
y4acTKa 1€y U Ha 3aBUCUMOCTh
CONPOTUBJICHUSI OTPE3Ka MIPOBOJIOKH
OT €ro XapaKTePUCTHK
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3.3.

N3mepenne BOJIBT-
aMIICPHOU
XapaKTEPUCTHKHU
MOJIyIIPOBOTHUKOBOTO
nuona (MPaKTUKYM)

[ToynpOBOTHUKH.
CobcTBeHHass M MpUMeEcCHast
MPOBOJIUMOCTh
MOTYNpOBOAHUKOB. CBOMCTBA
p-n-niepexona.

ITomynpOBOIHUKOBBIN U0

Onepuposambw NOHAMUAMU.
HOJyTIPOBOJHUK, COOCTBEHHas U
IIpUMECHAsT MPOBOAUMOCTB, P-N-
IIepexon, ITOJTYTIPOBOHUKOBBIN
O/,

Ymemwb 00BACHATH IPUPOLLY
COOCTBEHHOW U TPUMECHOM
IPOBOJUMOCTH, CBOMCTBa P-N-
nepexo/ia, MPUHIUN 1eHCTBUSA
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NOJIyIPOBOJHUKOBOI'O TMO/1a, €0
(GyHKIIMOHUPOBaHUE

IIPYU BKJIFOUYEHUH B 3JIEKTPUUECKYIO LEMb
INOCTOSHHOIO TOKa B NPSIMOM U B

0oOpaTHOM  HampaBJ€HUU, COOUpaATh

QJICKTPHYCCKYIO OcCIIb, YHUTAaTb
MapKHUpPOBKY IMOJYIIPOBOJHHUKOBOI'O
JuoJa.

IIpusooums npumepsr NCNOIB30BAHUS
MOJIYIIPOBOJHUKOBOTO  JIHOJA B
ANEKTPUUYECKUX LIETIAX.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHCHUMOCTH CHJIBI TOKA, TEKYIIIETO
yepes3 MOIyIPOBOJIHUKOBBIN MO, OT
MIOJTAHHOTO Ha HETO HATPSKEHHUSL.
Cmpoumsb SKCIEPUMEHTAIBHO BOJIBT-
amriepHyro xapakrepuctuky (BAX)
MOJTYTIPOBOTHUKOBOTO TNOJ1A TIPU €0
BKJIFOUCHHH B DJIEKTPUUECKYIO T1ETTh
MIOCTOSIHHOTO TOKa B MIPSIMOM | B
00paTHOM HamnpaBieHUU. [Ipumensamo
paBuiia MOCTPOCHMS TpaduKOB
3aBUCUMOCTEN (PU3MUECKHUX
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Hroro no pazneny
OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34

BEJIMYMH JPYr OT apyra. Hccredosamo
BAX moaynpoBOAHHMKOBOIO  AMOAA,
BKJIIOUCHHOI'O B IICMb IIOCTOSIHHOTO
TOKa B TpsIMOM HU B 0OpaTHOM
HaMpaBJICHUU U UHMEPNPEMUposamo

3Ty 3aBUCHUMOCTb.

Onpedensims HNEKTPUUECKOE
COTIPOTHUBIICHUE
MIOJTYIIPOBOTHUKOBOTO JTMO/IA TIPH
JTAHHOM 3HAYCHUH HANPSDKCHHS,
OIICHUBAThH A0COJIIOTHYIO U
OTHOCUTEBbHYIO TIOTPEITHOCTD ATOM
(U3UIECKON BEITMYHHBI.

Hcnonv3oeams BOIBTMETP, aMIIEPMETP,
NEPEMEHHBIN PE3UCTOP, MAKETHYIO
1aty, NOJynpOBOAHUKOBBIN AUO/.
Pewamsb 3anaun Ha LIETIH TOCTOSIHHOTO
TOKa MPU HAIUYUU B HUX UJI€ATTLHOTO
Mo
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11 KIIACC

N HaumenoBaunue
o KonnuectBo

pasaciios n TeM [IporpaMMHO€ CoziepKaHUE
n/n y4eOHOro MpeaMeTa HacoB

Paznen 1. DaekTpoauHamMuka

1.1. OrmeHka BEIUYNHBI 2 MaruautHoe noje. Bektop
I'OpH30HTAIbHON MAarHUTHOU UHAYKUMU. [ TpuHImMI
COCTaBJISIONICH

MarHUTHOM MHIYKIIUU
MarHUTHOTO TIOJIS
3emuin (TPaKTUKYM)

JIMHUM MarHuTHON
MHAYKIMA. MarHuTHOE 1oJie
KaTyIIKH C TOKOM

CYIICPIIO3NITHNN MAariHuTHBIX TIOJICH.

XapakTepucTrKa IeITeIbHOCTH
00yJarommxcs

Onepuposams noHAMUAMU. MAaTHUTHOE
110JI€, BEKTOP MarHUTHON MHIYKIIUH,
JMHUU MarHUTHOW UHAYKIUU. Ymems
hopMyIMpOBaTH MPUHITUTI
CyHEpIIO3UIIUM MAarHUTHBIX MOJICH,
n300pa)kath JUHUM UHAYKIIUN
MarHUTHOIO MOJISI KaTYIIKH C TOKOM,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpueooums npumepvl TPUPOIHBIX
00BEKTOB U TEXHUYECKUX YCTPOMCTB,
SIBJISTFOIMXCS UCTOYHUKAMU
MMOCTOSIHHOT'O MAarHUTHOT'O MOJIS.
Ilpumensme NPUHLINI CYTIEPIIO3UIUN
MardMTHBIX ITOJIEH.

Hccneoosams MIPOCTPAHCTBEHHYIO
OpPHEHTAIINIO BEKTOPA UHIYKITUU
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MarHUTHOTO MOJIsl, CO3/1aBaEMOT0 Ha
OCH COJICHOUJIA TIPH CYTIEPIIO3UIIUU
MAarHUTHOTO TOJI 3eMJIA U
MarHUTHOTO MOJIsl COJICHOU/IA, B
3aBUCUMOCTH OT CHJIBI TOKa B BUTKAX
COJICHOUJIA U UHMEPNPEMUpo8ams
MIOJTYYEHHBIE PE3YIIbTATHI.
Onpedensims 1O pe3yibTaTaM
MIPOBEJCHHOIO 3KCIIEPUMEHTA MOIYJIb
TOPU30HTAIBHOM COCTaBISIONIEN
BEKTOpa MAarHUTHON MHAYKIIUU
MarHUTHOTO MOJis 3eMJI1, OIIEHUBATh

a0COJIIOTHYIO U OTHOCUTEIBHYIO

MOTPEUTHOCTh U3MEPEHHOU (pU3nYeCcKon

BEJTUYMHBI.
Hcnonvzosams xomMnac, COJICHOU/,
Ja00paTOPHBIN OJIOK MUTAHUS,
TPaHCTIOPTHUP.

Pewams 3anaun Ha IpUMEHEHNE
MIPUHIUIIA CYIEPTIO3UIIMNA MAarHUTHBIX
noJieu
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1.2.

N3mepenue
3aBUCHUMOCTH BEJIUYUHBI
MAarHUTHOW UHAYKIIHU
MAarHUTHOTO TOJIs

MarauvTa OT paCCTOAHHA

(IpakTUKyM)

MaruautHoe none. Bextop
MarHUTHOM UHAYKIUHU. JIMHUN
MAarHUTHOM MHAYKIHUHU. MarHutHoe
I10JIe MOCTOSSHHOI'O MarHuTa

Onepuposams noHAMUAMU. MATHATHOE
10JIE, BEKTOP MATHUTHOM MHIYKIHWH,
JIMHUYA MAarHUTHOW UHIYKUHUHU. Ymems
n300pa)kaTh JUHUM UHAYKITUN
MarHUTHOTO II0JISI HOCTOSSHHOTO
MarHura, cooupaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
Ilpueooums npumepvl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOICTB,
SIBIISTIOIIAXCS UICTOYHUKAMU
MOCTOSIHHOT'O MarHUTHOTO TOJIS.
Ipumensamos cmapTdoH

C MIPEyCTAaHOBJIEHHBIM TPOTPAMMHBIM
oOecrieyeHueM isi U3MEPEHUs
BEJIMYUHBI MATHUTHOTO MOJIS, TPABUJIA
MOCTPOCHUS TPaPUKOB 3aBUCUMOCTEN
(U3UYECKUX BEIMYHH JAPYT OT ApYyra.
Hcceneoosams 3aBUCUMOCTD BETUYHUHBI
MAarHUTHOW UHAYKIIMM MarHUTHOTO
MOJIs TOCTOSIHHOIO MarHuTa Ha ero
MPOJIOJIBHOM OCH CUMMETPUU OT
PACCTOSIHUSI MEXKly LEHTPOM
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MAarHuTa U TOYKOM H3MEPEHUU U

unmepnpemupoeantb  1OJYYCHHBIC

pPE3yNbTATHI.
Cmpoumo AKCIIEPUMEHTAIILHO
rpadux 3aBUCHMOCTH MOAYJIsA

MarHuTHOM HHAYKOUHW MArduTHOTI'O
I10JIA ITIOCTOSAHHOI'O MarouTa

Ha €ro IPOJO0JIBHON OCH CUMMETPHH
OT PAcCCTOSIHUSI MEXITY HEHTPOM
MarHuTa u TOYKOM u3mMepeHuit (c
Y4€TOM a0COJIFOTHBIX MOTPEIIHOCTEN
M3MEPEHHBIX (PU3UYECKUX BEIIUYUUH).
Hcnonvbzoeams WIHHIPUIECKUI
ITOCTOSTHHBIN MarHuT, TUHEHKY.
Pewamsb 3anaun Ha IPUMEHEHHE
MPUHIUIIA CYTIEPIO3ULIUA MATHUTHBIX
nojien
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1.3.

HaGmonenue
MarHUTHOTO
rUcTepe3uca
(TIpakTUKyM)

MaruautHoe none. Bexktop
MarHUTHOM UHAYKIUHU. JIMHUN
MAarHUTHOM MHAYKIHUHU. MarHutHoe
T10JI€ KaTYIIKHU C TOCTOSIHHBIM
TOKOM. MarHutHoe I1oJe

Onepuposams NOHAMUAMU: MATHUTHOE
1oJie, BEKTOP MarHUTHOM MHYKIIUH,
JMHUY MarHUTHOW WHIYKITUH,
dbeppoMarHeTuk, MarHUTHBIM
TUCTEepe3HC.
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B BemecTse. PDeppoOMarHeTUKH.

MarauTHbIN TUCTEPE3NC

Ymemv n300pakath TMHUU
WHIYKIIUA MarHUTHOTO OIS
KaTYIIKA C TIOCTOSIHHBIM TOKOM,
OOBSICHSTE SIBICHUS
dbeppoMarseTu3mMa M MarHUTHOTO
rucTepesuca, coouparb
AKCIICPUMEHTAJIbHYIO YCTAaHOBKY.
Ilpueooums npumepvl MaTepraoB,
obsagaromux GeppoMarHuTHbIMU

CBOMCTBaMH.

Ilpumenamos cmapTdoH

C MPEIyCTaHOBICHHBIM MPOTPAMMHBIM
oOecrieueHrueM JIsi U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TIOJISI, TIPaBUJIA
NOCTPOESHHSI TPaUKOB 3aBUCHMOCTEH
(bU3NYECKUX BEITUYMH JIPYT OT JIpyTa.
Hccnedosams 3aBUCUMOCTD BETUUUHBI
MarHUTHON MHIYKIIMA MarHUTHOTO
noJist BOJIM3H TOpIia KaTyIIKH C
MOCTOSTHHBIM TOKOM, HAMOTaHHOW Ha
(beppOMarHUTHBIN CEPACYHHUK, OT CHIIBI
MIPOTEKAIOIIETO Yepe3 KaTyIIKy TOKa U
UHMEPNPemupo8ams



MOJTYYCHHBIC PE3YJIBTATHI
KakK HAOJIIOJIEHUE MAarHUTHOTO
rUCTepe3uca.

Cmpoumsb 3KCTIEPUMEHTAIIBHO TpauK
3aBHCHUMOCTH MOJYJISl MATHUTHOU
WHAYKIIMA MAaTHATHOTO TIOJIST KaTyIIKA
¢ (peppOMarHUTHBIM CEPJCYHUKOM OT
CHJIbI TPOTEKAIOUIETO Yepe3 KaTyIIKY
TOKa (C y4eTOM aOCOIOTHBIX
HOTPEUIHOCTEN U3MEPEHHBIX
(bu3nYecKux BeINUUH). Mcnonv3osams
71a00paTOPHBIN UCTOUHUK MUTAHUS
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1.4 W3ydenue paboOThHI
AIEKTPOJIBUTATENS U
JTMHAMO-MAIlIUHbI

(gacth 1) (mexims)

[TocTosiHHBIN TOK, culla AMnepa
(ee HampaBJIEHUE U MOJYJIb),
AJIEKTPOBUTATENH TIOCTOSTHHOTO
TOKa, AMHAMO-MallliHa (TeHepaTop
MOCTOSTHHOT'O TOKa)

Onepupoeamb norAmMuAMuU. CHJia
AMnepa, QJICKTPOABUI'ATCIIb, AWHAMO-
MalllhHa.

Ymemw onpenensatb MOIyIb
Y HaIlpaBJICHUE CHUJIbI
Awmmnepa. 3uams UCTOPUIO
M300peTEeHUS
AIEKTPOJBUTATENS U
COBEPILIEHCTBOBAHMS €TI0
KOHCTPYKIIUH, YCTPOKUCTBO
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Y IPUHITUT 1eUCTBUS
AIEKTPOABUTATENSI TIOCTOSTHHOTO TOKA U
JTUHAMO-MAaIINHBbI.

Ilpueooums npumepvl IPUMEHEHUS
AIEKTPOABUTATENSI TIOCTOSTHHOTO TOKA U
JTUHAMO-MAIINHBI.

Onpedensimp HaTIpaBJICHUE BpalllCHUS
SAKOPSI JIEKTPOIBUTATEIS IPH 3aJaHHOM
HaIpaBJICHUU POTEKAHUS
AIEKTPUUYECKOTO TOKa B OOMOTKaxX

CTaHHHEI.

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

N3yuenue paboThl
AIEKTPOJIBUTATENS U
JTMHAMO-MAIlIUHbI

(9acTh 2) (MpakKTUKYM)

[TocTosiHHBIN TOK, culla AMnepa
(ee HampaByieHUE U MOJTYJIb),
AIEKTPOABUTATEIH TOCTOSTHHOTO
TOKa, AMHAMO-MallliHa (TeHepaTop
MOCTOSTHHOT'O TOKa)

Onepuposams noHsmusamuy. CAnIa
Awmrepa, 3JIeKTPOIBUTATEIb,
JTMHAMOMAIINHA.

Ymems onpenensitb MOAYIb U
HarpaBJICHUE CUIbI AMIiepa,
coOupaTh

AKCIIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUMEHEHUS
AJIEKTPOABUTATEIIS IOCTOSTHHOTO TOKA
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Hroro no pazneny

10

U IMHAMO-MaIlIUHBI.
IIpumensims TEOPETUYECKHE
CBeJIEHUs 00 2JIEKTPOIBUTATENE
MOCTOSIHHOTO TOKa U O TMHAMO-
MallliHE JJ151 OO bSICHEHUS
IPOBOIMMOTO IKCIIEPUMEHTA.
Hccnedosams nBe 3aBUCUMOCTH: 1)
CHUJIBI TOKA, BbIpaOaThIBAEMOi
TE€HEPaTOPOM, OT BEJIMYMHBI MOMEHTA
CHUJIBI, PUJIOKEHHOTO K €ro Baly; 2)
BEJIMYMHBI HAIIPSKEHUS, TIOJIAaHHOTO
Ha AJIEKTPOABUTATENb, OT YaCTOTHI
€ro BpAIlICHUS U MEXaHUYECKOU
Harpy3KH ero Baja u

unmepnpemuposanib MOJIY4CHHLIC

pEe3yIbTaTHI.
Hcnonvzosams AIIEKTPOMOTOP,
71a00paTOPHBII HWCTOYHUK

I[MUTaHus, peoCcTaT, MYJIbTUMCTP
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Pa3nen 2. KoJsie0anus v BOJIHEBI.

2.1.

N3yuenune
3aBHCUMOCTH NIEPUOA
KoJeOaHul JIMHENKHU
HA [UINHIPUYECKOU
MIOBEPXHOCTH OT
paauyca €€ KpUuBU3HbI
(IpaKkTUKyM)

[Mapmonunueckue konedanusi. Mx
KHHEMaTHIECKOE, TUHAMUYIECKOE
U DHEPTEeTUYECKOE OMUCAHUE.
[Tepuon u yactora KoseOaHUA.
[lepuo Manbix CBOOOTHBIX
KOJICOaHHMI MaTeMaTHYEeCKOTO
MasTHAKA

Onepuposamsb NOHAMUAMU.
rapMOHHYECKHUE KOJICOaHUs, TIEPHOJT U
yacToTa KojecOaHuu. Ymemo
3alUChIBaTh U UHTEPIPETUPOBATH
ypaBHEHHE TApMOHMYECKUX KOJCOaHUH,
MIPUMEHATH 3aKOH COXPAHECHUS SHEPTUU
JUIS1 KOJieOaTeIbHBIX MPOIIECCOB,
coOMpaTh IKCIIEPUMEHTAITHHYO
YCTaHOBKY, OOBSICHITH POJIb MAJIOCTH
aMILUTATYbI KOJICOAHUIA.

Ilpueooums npumepol KoneOaATETLHBIX
MIPOIIECCOB.

Dopmynuposams TUIIOTE3Y O
XapakTepe 3aBUCMMOCTHU MEPUOIA
KosaeOaHull IMHENKU Ha
UWINHIPUYECKON MOBEPXHOCTHU OT
paaunyca ee KpuBH3HBL. Mccriedosams
3aBHCHMOCTH TIEPHOJIa KOJICOaHMIA
JIMHEWKHA Ha UUJIUHIPUYECKON
IOBEPXHOCTH OT pajuyca €€ KPUBU3HbI



U UHMEPnpemuposams MOIYYECHHYIO
3aBHCHUMOCTb.

Cmpoums rpaduK 3aBUCUMOCTH
nepuo/ia KojacOanuii THHEHKH Ha
WIMHIPUYECKON TTOBEPXHOCTH

OT pajuyca ee KpUBU3HBI

Y JINHEAPU30BBIBATH ATy 3aBUCHMOCTh
(c yueToM aOCOIOTHBIX NOTPEMIHOCTEN
U3MEPSIEMbIX (PU3HUUYECKUX BEIIMYMH).
Ipumenamo npaBuiIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PU3HIECKUX

BEJIMYUH JPYT OT JIpyra.

Hcnonvzoeams JIMHEHNKY,
CEKYHIOMeEp. Yemanaenusamo
83AUMOCBA3U MEXTY

KHMHEMATHYCCKUM, IUHAMHWYCCKUM H
OHCPIreTUYCCKUM OIIMCaHUuEM

rapMOHUYECKUX KOJICOaHUM.

Pewamw 3anaun Ha TapMOHUYECKHUE
KOJIeOaHUs
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2.2.

N3yueHune 3aBuCUMOCTH
aMIUTUTY/IbI KOJIeOaHUM

FapMOHI/I‘-ICCKI/Ie KOJICOaHHS.

AMHJII/ITy,Z[a, Mepruoa U 4aCToTa

Onepupoeamb NOHRAMUAMU.
rapMOHHYCCKHUC KOJ'IC68,HHH,

94



MIPY>KUHHOTO
MasiTHUKa OT BpPEMEHHU
(TIpakTUKyM)

KOJICOAHUIA.

[ToHsATHE O 3aTYyXaIOMUX
KOJICOaHUSX.

aMIUTATY1a, TIEPUOJT ¥ 9acTOTa
KoJieOaHmii, 3aTyxaHue KoJIeOaHmid.
Ymemsb 0OBSICHATH 3aTYXaOIIUE
KOJIe0aTeIbHBIE MPOTIECCHI C MO3UITNH
3aKOHA U3MEHEHUSI MEXaHUIECKOM
SHEpruu, cooupaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsl 3aTyXarONIIX
K0JIe0aTeIbHBIX POIIECCOB.

Dopmynruposams TUTIOTE3Y O
XapaKTepe 3aBUCUMOCTH aMIUTUTY/IbI
KOJIcOaHMI MPYKHHHOTO MasiTHUKA OT
BPEMEHU TTPH HATMYWH 3aTyXaHUS.
Cmpoums TpapuK 3aBUCUMOCTH
aMIUTUTY/IBI 3aTyXaOMNUX KOJIeOaHui
MasTHUKA BPEMEHU U
JUHEAPU30BBIBATH ATY 3aBUCUMOCTH (C
Y4EeTOM a0COJTFOTHBIX TIOTPEITHOCTEH
U3MepSIeMbIX (U3HUUYECKUX BEIIMUWH).
Ilpumensams ipaBUIIa TOCTPOCHUS
rpauKoOB 3aBUCUMOCTEHN (PU3NUECKUX

BEJIMYUH JPYT OT JIpyra.
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Hccneoosamos 3aBUCUMOCTD
aMIUTUTYIbl  3aTyXamoIuX KoJieOaHUM
MasiTHUKA OT BpPEMEHU u
UHmMepnpemupoeams 3Ty 3aBUCUMOCTb.

Hcnonvzoeams MTMHENKY U CEKYHIAOMED
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2.3.

N3mepenne akTUBHOTO
U PEAKTUBHOTO
COITPOTHUBIICHUI
KaTyLIKN
UHIYKTUBHOCTH
(IpaKkTUKyM)

[lepeMeHHBII TOK. AMIUTUTYAHOE U
JEUCTBYIONIEE 3HAUEHUE CUJIBI TOKA
1 HanpspkeHusl. CHHYCOUIaIbHBIM
MEPEMEHHBIN TOK. Pe3uctop,
KOHJICHCATOp Y KaTyIlIKa
VHIYKTUBHOCTHU B LECIH
CUHYCOHUJAIILHOTO IIEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U UHIYKTUBHOE)
CONPOTHUBIICHUE

Onepupoeamb NOHRAMUAMU.

MEePEMEHHBIN TOK, aMILJTUTYTHOE U
JICVCTBYIOIIEE 3HAYCHHUE CUJIBI TOKA U
HaIpPSHKEHUS, CAHYCOUTAIbHBIN
MEePEMEHHBIN TOK, aKTUBHOE,
pEaKTUBHOE, EMKOCTHOE U
WHJIYKTUBHOE CONPOTHUBJICHUE.

Ymems 0OBSICHATH TOBEACHNE
pe3ucTopa, KOHJIEHCATOPa U KaTYIIKU
WHIyKTUBHOCTH, BKJIFOUCHHBIX B IICTIH
CUHYCOUJIAJILHOTO MIEPEMEHHOTO TOKA,
coOUpaTh IEKTPUUECKYIO 1IETTh
(mocienoBaTeNbHO COCIUHEHHBIC
PE3UCTOP U KATYIIKa UHTYKTUBHOCTH,
MOAKIIIOUCHHBIE K TEHEPATOPY).
IIpusooums npumepsvl IPUMEHEHUS
PEaKTUBHBIX DJIEMEHTOB B LIETISIX

97



IICPCMCHHOI'O TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILTUTY/Ibl HAMIPSIKEHUS
Ha PE3UCTOPE OT YACTOTHI OABAEMOTO
Ha BXOJI LENU IEPEMEHHOTO
HaIpPSKEHUS] TOCTOSIHHON aMILTUTYABL.
Cmpoums TpaduK 3aBUCUMOCTH
aAMIUTUTY/Ibl HAMPSKEHUS HA PE3UCTOPE
OT YacTOThI IOJIABAEMOI0 Ha BXO/I LIETIH
NEPEMEHHOT0 HAIPSLKEHUS TOCTOSTHHOM
aMIUTATYABI (C Y4€TOM aOCOMOTHBIX
MOTPEUTHOCTEN U3MEPSAEMBIX
(U3MYECKUX BEJIMYMH).

Ilpumensimp TpaBUIa TOCTPOEHUS
rpauKoB 3aBUCUMOCTEMN

(bU3MYEeCKUX BEJIMYUH APYT OT APYTa.

Hccnedosams 3aBUCUMOCTD aMILIUTY b
HaIIpSKEHUS HA PE3UCTOPE OT YACTOTHI
MOAABAEMOr0 Ha BXOJ LIEMHU
IIEPEMEHHOTO HAIIPSKEHUSI IOCTOSTHHOU
aMIUTUTYbl U UHMEPNPEMUpos8ams
ITOJIyYEHHYIO 3aBUCUMOCTb.
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Onpedensimb aKTUBHOE CONPOTUBIICHUE
KATYIIKA UHTYKTUBHOCTH

(o HM3KOYaCTOTHOM 00J1acTH rpaduka)
Y UHAYKTUBHOCTH KaTyIIIKU

(10 BBICOKOYACTOTHOM YacTu rpaduka).
HUcnonvzosams reHepaTop HU3KOU
YaCcTOTHI, OCHMIUIOTPpad I BOIBTMETP

MCPEMCHHOI'O0 HAITPSPKCHUA.

Pewamo 3aJa491 Ha OCIIH IICPEMCHHOTO
TOKa C pE€3uCTOpaMu, KOHACHCATOpaMH
N KaTyIIKaMHd HMHAYKTHUBHOCTH
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2.4.1. Bsenenwue
AKCTIEPUMEHTAJIbHYIO
aKyCTUKY (JICKI[Us)

B

MexaHudeckue BOJIHBI, YCTIOBUSL UX Onepuposamv NOHAMUAMU:

pacmpoctpanenus. Ilonepeunsie ¥ vexannveckas BOJIHA, TIEPUOJ,

NPOIOJIbHBLE BOHEL Ileprog, 4acToOTa, CKOPOCTh PACIIPOCTPAHEHHS

qacToTa, CKOpOCTh
H JJIMHA BOJIHBI, OTPAKCHUC,

pacnpocTpaHeHus U JJIMHA BOJIHBI.
npesioMJeHue, uHTepdepeHus u

OTpa)KeHI/Ie, IIPCIOMJIICHHUC,

JUAQPaKIYA BOJIHBI, 3BYK, CKOPOCTh
UHTEpPEpEeHIUS U TU]paKius bp » 3BYK, p ,

I'POMKOCTb, BBICOTA TOHA, OOEPTOH U
BOJIH. 3BYK KaK MEXaHUYeCKas

BostHa. CKOpOCTb 3BYKa. TeMOp 3BYyKa.

I'pomkocTs 3Byka. Beicora ToHA. Ymeme 00BACHATD pasIuune MEKIY
MONEPEYHBIMU U TIPOJIOJIbHBIMU

O6epTonbl. TeMOp 3ByKa BOJIHAMI.
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3nams GopMyIIbl, CBA3BIBAIOIINE
CKOPOCTh, IEPUOJI, YACTOTY U JIJTUHY
BOJIHBI, POCTEUIIINE METOIbI
MCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
Ilpueooums npumepol 3ByKOB pa3HOU
IPOMKOCTH, BEICOTBI TOHA U TeMOpa,
SBJICHUN OTpaKCHUS, IPEIOMIICHHUS,
uHrepdepeniuu u gudpaxknuu
BOJIHBL. Onpedenamsb Ha CIyX 3BYKU
BBICOKMX W HU3KHX YacTOT,
TOHAJIbHBIC 3BYKU U ITyMBI.

Pewambs 3anaum 0 3ByKOBBIX BOJTHAX

2.4.2. OcmumiorpaMma U 1 [lepuon, yactora, CKOPOCTh Onepuposamsb noHAMUAMU. BbICOTA
CIIEKTP TJTACHBIX PacrpOCTPAHEHHUS ¥ UTMHA BOTHBL.  1o1a 0GepTOHBI, TEMOP 3BYKA, CIIEKTD
3BYKOB CxkopocTb 3ByKa. [ poMKOCTB 3ByKa.

3BYKa, OCIIMJUIOTpaMMa.
(IpaKkTUKyM) BricoTa ToHa. O6epToHbl. TeMOp yKa, octl p
3Byka. CIIeKTp 3ByKa Ymemwv 00BACHATH, Kakas uHGoOpMaIus

COJIEPKUTCS B OCLMJUIOTpaMMe, a
Kakas B CIIEKTpe, coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpueooumu npumepsi TPUPOTHBIX
MPOIECCOB U TEXHUUYECKUX YCTPOKCTB,
KOTOpBIE TEHEPUPYIOT TOHAJILHBIE
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3BYKHU M IIYMBI, UX OCHMJUIOTPaMM H
CIIEKTPOB.

Ipumenamo 17151 TOTyIESHUS
OCLMJIJIOTPAaMM H CIIEKTPOB 3BYKOB
NePCOHAJIBHBII KOMIIBIOTED C
MUKPO(OHOM Wi cMapTHOH ¢
IpeTyCTaHOBJICHHBIM MPOTPAaMMHBIM
o0OecreyeHueM.

Dopmynuposamo TUTOTE3Y 0
XapakTepe OCLUIUIOIPaMM U CIEKTPOB
pa3IMYHBIX 3BYKOB.

HUccneoosams ocuiuiiorpaMmmbl 1
CIICKTPBI Pa3JIMYHBIX ITACHBIX 3BYKOB
OJIM3KUX YacTOT U
UHmMepnpemuposams 3TN
OCILIMJUIOTPAMMBI U CIICKTPHI.
Onpeodensms 10 OCUUILIOTPaMMaM |
CIICKTPaM aMIUTUTYIbI 3BYKOBBIX
BOJIH, YaCTOTHI UX TOHOB U
00epTOHOB, OIICHUBAThH A0COIFOTHBIC
Y OTHOCHTEJIbHBIC TIOTPEITHOCTH
U3MEPEHHBIX (PU3NICCKUX BEITUUHH.
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Yemanasnuseams 63aumocesasu Mexay
T'POMKOCTBIO 3BYKa U BUJIOM
OCIAJUIOTPAMMBI;, MEXTY BBICOTOU
TOHa (TeMOPOM 3BYKa) M BUJIOM
CIEKTpa
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2.5.1. Crosune MEXaHHYECKHE
BOJIHBI (JICKITHS)

Crosiuas MexaHMYECKasi BOJIHA Kak
CyMMa JIBYX BOJIH, OCTyIINX B
MPOTHUBOIIOJOKHBIX HAIIPABJICHUSX.
[Tortepeunble U NPOJOJIBHBIE
crostune BoiHbL. [lepuon, yacrora,
CKOPOCTb PacpOCTpaHEHUs U
JUIMHA CTOSTYEN BOJIHBL. Y 3JIbI U
My4YHOCTHU. BausiHue rpanun
OJTHOMEPHOU Cpelpl Ha
(GbopMHpOBaHUE CTOSIYUX BOJIH.
Pe3oHaTOpBI ¢ OTKPBITBIMU U
3aKPBITBIMU KOHIIAMU. Y CIIOBHSI
00pa30BaHUsl CTOSYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OcHOBHO# TOH U 00EPTOHBI
CTOSTYEH 3BYKOBOW BOJIHBI

Onepuposams noHamuAMU: CTOSTYAs
BOJIHA, y3€Jl U IIyYHOCTh CTOSUEH
BOJIHBI, OCHOBHOM TOH U 00EPTOH
CTOSTYEN 3ByKOBOM BOJHBI. Ymemb
OOBSICHATH YCIOBUS 00pa30BaHUS
CTOSIYMX 3BYKOBBIX BOJIH B
Pa3IMYHBIX PE30HATOPAX, IPUHIUI

JEHCTBHS KaMEPTOHA.

3name BUIBI TPAHUYHBIX YCIIOBHUH,
(bopMyiTy, CBSI3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U OOEPTOHOB C
JUTMHOM pe30HaTopa M CKOPOCTHIO
3BYKa.

Ilpusooums npumepol 3BYKOBBIX
PE30HATOPOB.

Pewams ipocrenimme 3aqa4u o
CTOSTYMX 3BYKOBBIX BOJTHAX
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2.5.2 W3yueHue crnekTpa
3BYKa JTUHEHHOTO
pe3oHaropa
(TIpakTUKyM)

OCHOBHOI1 TOH U 00EPTOHBI
CTOSIYEN 3BYKOBOM BOJIHBI

Onepuposams NOHAMUAMU.
OCHOBHOW TOH M OOEPTOHBI CTOSYEH
BOJIHBI, TEMOp 3ByKa, CIEKTp 3BYKa.
Ymemwv 00BACHATH, Kakas HHGOpMaIUs
COJIEPIKUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
CcOOUPATH IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooumy npumepbwl JTMHEWHBIX
3BYKOBBIX PE30HATOPOB.

Ipumensimo 17151 NOTy4YEHUS 3BYKOB
CaMOJEIbHBIN aKyCTUYECKUI
pe3oHaTop (IpOOUPKY, YACTUIHO
3aMOJHEHHYIO BOJOM), a JIJIsl IOJTyYEeHUS
CIIEKTPOB 3BYKOB — IIEPCOHAIbHBIN
KOMIIBIOTEP € MUKPO(OHOM HMITH
cMapT(OH ¢ MpeyCTaHOBICHHBIM
MIPOTPAaMMHBIM 00ECTICYCHUEM.

Dopmynuposams TUNOTE3Y O XapaKTepe
3aBUCUMOCTEH 9aCTOThI OCHOBHOTO
TOHA ¥ TIEPBOTO 00EPTOHA 3BYKOBOM
BOJIHBI OT JIJTUHBI PE30HATOPA.
Cmpoums TuHEapu30BaHHbBIE TPAPUKU
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3aBHCHUMOCTEMN 4aCTOThl OCHOBHOI'O
TOHA U IEPBOr0 00EPTOHA 3BYKOBOI1
BOJIHBI OT BBICOTBI BO3YIIIHOTO CTOJI0A
B ITpoOHpKeE (C y4eTOM abCOTIOTHBIX
IIOTPEIIHOCTEN U3MEPSEMBIX
(U3UYECKUX BEJIHYMH).

Ilpumensimo TpaBUIa MOCTPOEHUS
rpauKoB 3aBUCUMOCTEN
($u3NYECKUX BEJIMYUH JIPYT OT Apyra.

HUccneoosams rpadvikul 3aBUCUMOCTEN
4aCTOTHl OCHOBHOTO TOHA M IIEPBOTO
00epTOHa 3BYKOBOM BOJHBI OT BBICOTHI
BO3JIYIIHOIO CTOJI0a B TPOOUpKE U
UHmMepnpemuposamy 3TU TpapuKu.
Onpeodensimb CKOPOCTD 3BYKa B
BO3/IyX€e MO TpadukaM 3aBUCUMOCTEM
YaCTOThl OCHOBHOTO TOHA U IIEPBOTO
00epTOHa 3BYKOBOM BOJHBI OT BBICOTHI
BO3JIYIIIHOTO cTOJI0A B MPOOUpKE,
OLIEHUBATh a0COIIOTHYIO U
OTHOCHUTEIHHYIO MOTPEITHOCTh
HU3MEPEHHOHN (PM3UUECKON BEIIMUUHBI
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2.6.1.

N3mepenne nokazarens
IPETOMIICHHS
IIOCKOapasuIeIbHOM
MJIACTHUHBI (TIPAKTUKYM)

Jlyu cBera. OTpakeHue CBETa.

3aKOHBI OTPAKEHUSI CBETA.
[Ipenomnenue cBeta. 3aKOHbBI
MpeIOMIICHUS cBeTa. AOCOIIOTHBIM
MOoKa3aTelb MPEIOMIICHUS.
OTHOCUTENBHBIN MTOKA3aTeNb
MIPEJIOMIICHUS

Onepuposams noHAmMuUAMU. Ty4 CBETA,

OTPAKCHUC CBCTA, ITPCIIOMIICHHC

cBeTa, a0COIIOTHBIA M OTHOCUTEIIBHBIHN

MOKA3aTellb MPEIOMIICHUA. Y membs
bopMyIUpOBaTh 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IPEJIOMJICHUS CBETA,
coOUpaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY. /Ipusooums npumepwi
ONTUYECKUX SBJICHUHN, B KOTOPBIX
HaOJIIOAAIOTCS SABJICHUS OTPAKECHUS U
MPEIIOMJICHUS CBETA.

Ipumensimo 3aKOHBI IPETOMIIEHUS
CBETa.

Cmpoums Xo0n4 IJIydeu

npu MPEJIOMIICHUU

CBETA HA MOBEPXHOCTH.

Hccneoosams n3MeHeHne
HaIPAaBJICHUS JIyYa CBETa,
Majaronero Ha 6OKOBYIO
MTOBEPXHOCTH IJIOCKOIMapaslIeIbHON
IUTACTHHBI, B 3aBHCHUMOCTH OT yTIJia
MMaCHAS
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U UHmMepnpemuposams MOTy4YCHHbIC
pPE3YIBTATHI.

Onpeodensams noKa3aTelb
MPEJIOMIICHUS] MaTepuana
TTOCKOTApaslieIbHOM TIACTUHBI,
OIICHUBATh a0COJIOTHYIO U
OTHOCHUTEJBHYIO MOTPEIIHOCTh
M3MEpPEHHON (HPU3NUYECKON BETUUUHBI.
Hcnonvzosams na3epHyIo yKa3Ky,
JINHEUKY.

Pewamo 3a/la4M Ha IIPCIOMJICHUC CBCTA
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2.6.2 V3mepeHwue mokasaress
IPETOMIICHUS TIPU3MBI
10 MUHHUMAJIbHOMY YTITy
OTKJIOHCHWSI JTa3ePHOTO
ay4da (MpakKTUKYM)

[Ipenomnenue cBeta. 3aKOHbBI
npesioMyieHus cBeTa. AOCOTIOTHBIN
MOKa3aTelb MPEIOMIICHUS.
OTHOCUTENBHBIN NTOKa3aTeNb
npenomieHus. [lpuzma.
[Ipenomnsromuii yroJ mpu3msl

Onepuposams NOHAMUAMU.
MIPEIOMJICHUE CBETa, a0COTIOTHBIN
M OTHOCUTEIBHBIM  IOKa3aTesb
[IPEIIOMIICHUA, IIPETOMIISIIOLIAN
YTOJ NPU3MBI.

Ymemw» paccunThIBAT MUHUMAIBHBIN
YIroJ1 OTKJIOHECHUS JIyda TPEYTOJIbHOU
PaBHOCTOPOHHEN MPU3MOIi, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
Ilpueooums npumepvl ONTUYECKUX
MpUOOPOB, B KOTOPHIX MPUMEHSIOTCS
MPEJIOMIISIOIINAE TTPU3MBI.
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Ilpumensamy 3aKOHBI TPETOMIICHHS
CBETA.

Cmpoumbs X011 Ty4el B TPEYroJIbHON
PABHOCTOPOHHEN MTPU3ME B CIy4dae
IIPOU3BOJIBHOTO HANIPaBJICHUS NaJCHUS
Jy4a ¥ B ClIy4ya€ MUHUMAJIbHOIO yIJila
OTKJIOHEHUS JIyya.

Hccrneoosams 3aBUCUMOCTD yTiia
OTKJIOHEHUS JIy4a TPEYTOJIbHON
PaBHOCTOPOHHEHU MPU3MOU OT
HaMpaBJICHUS AIA0IIEro Jy4da U
uHmepnpemupo8ams MOJIy4CHHbIE
PE3YIBTATHI.

Onpedensims 1O TIOTYYEHHOMY
3HAYEHWI0 MUHUMAaJIbHOTO yIja
OTKJIOHEHUS JIy4a TPEYTOJIbHON
PaBHOCTOPOHHEN MPU3MOU
MTOKA3aTelb MPEJOMIICHUSI MaTepralia
MPU3MBI, OIIEHUBATh A0COTIOTHYIO H
OTHOCHUTEJIbHYIO MOTPEIIHOCTh
U3MEpPEeHHON (PU3NUECKON BEITMYMHBI.
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Hcnonvzosams Ipu3My, J1a3€pHYIO
YKa3Ky, TPaHCIIOPTHUP.

Pewams 3a1aum 0 npenomMIeHUU JTyden
B MPU3Max
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2.7.1.

[Tpumenenue ¢ dexra
TIOJTHOTO BHYTPEHHETO
OTpaXEHUSI B

U3MEPEHUAX (JICKIHS)

1

IlomHOE

BHYTpPEHHEE

otpaxenue. IIpenenbHbI yrou

IIOJIHOI'O
OTPAKCHHUA

BHYTPEHHETO

Onepuposams nousmusAMu: TIOITHOE
BHYTpPEHHEE OTpaXXeHUe,
IIPEAEIbHBIN yroJl IIOJTHOTO
BHYTPEHHETO OTPAKECHMUS.

Ymems hopMyarpoBaTh ycaoBue
BO3HUKHOBEHUS II0JIHOI'O BHYTPEHHETO
OTpPaKECHHS.

3uams  QopMyily,  CBSA3BIBAIOLLYIO
yromu IIOJIHOTO BHYTPEHHETO
OTPaKEHUS C  abCOJIFOTHBIMU
IIOKA3aTeIIIMU IPEJIOMIIEHUS CPENI.

Ilpusooums npumepsvt TPUPOIHBIX

SABJICHUMN U TEXHUYECKUX
YCTPOMCTB, B KOTOPBIX
HaOIr01aeTCs

(mpuMeHsieTcs1)  SBJICHUE  TOJIHOTO

BHYTPEHHETO OTPAKEHUSI.

Pewamo 34/1a49M Ha IMOJIHOC BHYTPCHHCC

OTpaxeHue
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2.7.2. W3mepeHnue nmokazaTens
HPEIOMIICHUS TIPU3MBI
C TIOMOIIIBIO
HaOJI0IeHUs yriia
MOJTHOTO BHYTPEHHETO
OTpakeHUs
(TIpakTUKyM)

IlomHOE

BHYTpPEHHEE

otpaxenue. IIpenenbHbI yrou

IIOJIHOI'O
OTPAKCHHUA

BHYTPEHHETO

Onepuposams NOHAMUAMU.
MPEJIOMIICHUE CBETa, a0COJIOTHBIA W
OTHOCHUTEIIbHBIN [oKa3areib
NPETOMIICHUS, TPETOMIISIONIIUN  YroJ
MIPU3MBEI, TIOJTHOE BHYTpEHHEE
OTpakeHUe, MIpeIeTbHBIN yroi
MIOJTHOTO BHYTPEHHETO OTPAKCHHUSI.
Ymems paccuutbIBaTh yrom

MOJIHOTO BHYTPEHHETO OTPAXKEHUS,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY. /Ipusooums npumepwi
ONTHYECKHUX MPHUOOPOB, B KOTOPBIX
MPUMEHSIOTCS TPETTOMIISIOIIIHEC
MPU3MBI M UCTIOJIB3YETCS SIBIICHUE
MOJIHOTO BHYTPEHHETO OTPAKECHHUSI.
Cmpoumbs X0l Ty4a B TPEYrOJIbHOM
IpU3ME C YI€TOM BO3MOXKHOTO TTOJTHOTO
BHYTPEHHETO OTPAXEHUS JTyYa.
Ipumenams 3aKOHBI IPETOMIICHUS

CB€TA.

Hccnedosams ycnoBus, TpU KOTOPBIX
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MO>KHO HAOJIOAATh MOJIHOE BHYTPEHHEE
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OTpaXCHUEe Jiyda, MAYLIETO B
TPEYTOJIBbHOU [IpU3ME u
uHmepnpemupoéams  MOIYYCHHBIC
PE3YNBTATHI.

Onpeodenamp MOKa3aTelb MPEIOMICHUS
MaTepualia MpU3Mbl IO H3MEPEHHBIM
rapameTpam, Ipu KOTOPBIX HAYMHAET
Ha0JII0IaThCS TIOJTHOE BHYTPEHHEE
OTpa)k€HUE JIy4ya B IIpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEUTHOCTh U3MEPEHHOU (pU3nYecKoin
BEJINYMHBI.

Hcnonvzoeams Ipu3My, J1a3€pHYIO
YKa3Ky, TUHEUKY.

Pewams 3a5aun 0 IOJIHOM BHYTPEHHEM
OTPAKEHUHM JIyYEeH B IIPU3MaAX
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2.8.

[IpoBepka
dbopMyITBI TOHKOH
JIMH3BI C TOMOIIIBIO
METO/1a Tapasiiakca,
MPUMEHEHHOTO IS
OTIpEICIICHUS

Cobupatouue nuH3bl. ToHKas
nuH3a. DOKYyCHOE PacCTOSIHUE U
ONTUYECKAsl CHJIa TOHKOMU JIMH3BI.
3aBUCUMOCTB (POKYCHOTO
paccTosiHUSI TOHKOU cheprueckoit
JMH3BI OT €€ TEOMETPUU

Onepuposams noHamuamuy. TAH3A,
TOHKas JINH3a, COOMpAroIIasi INH3a,
TJIaBHAs U TOOOYHAs ONITUYECKAs OCh,
dhokyc, poKycHOE pacCcTOSIHUE,

b okampHas MIOCKOCTh, ONTHYECKAS
CHJIa, TIOTIEPEYHOE YBEIHMUCHUE,
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MTOJIOKEHUS
H300paKeHUsI
(TIpakTUKyM)

Y OTHOCUTEIBHOTO MOKa3aTels
npenomienus. Dopmyna TOHKOU
JIMH3BL. Y BEJIMYCHUE, 1aBAEMOE
nun30u. [Tapammake

napasuiakc.
Ymems 0OBSICHATH CYIIHOCTD
napajulakca, 3alucbiBaTh GopMyiy,
BBIPXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOIO pacCcTOSTHUSI TOHKOM
ceprueckoil TMH3bI OT €€ TECOMETPHUH
Y OTHOCHUTEJILHOTO MTOKAa3aTes
IpeToMIICHUS, a TakkKe GopMyITy
TOHKOW JIMH3bI, COOUPATH
AKCIIEPUMEHTAJIBbHYIO YCTAaHOBKY.
IIpusooums npumepsl apasiakca,
ONTUYECKUX NMPUOOPOB, B KOTOPBIX
MPUMEHSIOTCS] COOMPAIOIINE TUH3HI.
Ipumenamo Gpopmyay TOHKOU

auH3bL. Cmpoums X0 pa3TuIHbIX
Jy4yel B TOHKOM coOuparolei J1H3e.
Hccnedoeams BO3MOKHOCTD
npumeHeHus r¢dexTa napaaiakca
JUISL OIIPEICIICHHUS TTOJIOKEHUS
M300paXeHMsI HICTOYHUKA CBETA C

MaJioli CBETUMOCTBIO, TTOJTyYEHHOTO
C TIOMOIIILI0 COOMPAIOIIIEH JTUH3BI
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U UHMeEPnpemuposams MOIyYCHHbIE
pE3yJIBTaTHI.

Onpedensaimob HOKYCHOE pacCTOSHUC
coOuparolei JTMH3bI HA OCHOBAaHUU
PE3YNIbTATOB SKCIIEPUMEHTOB 10
HaOJII0JICHUIO TTapajuiaKca
M300paKEeHHsI TOYSUHOT'O NCTOYHHKA
CBETa, OIICHUBAThH A0COTIOTHYIO
OTHOCUTEJIBHYIO MOTPEIIHOCTh
U3MEPEHHOMN (hHU3UUECKOM
BEJIMYUHEL. Mcnoavzosamo
COOMPAIOIIYIO JIMH3Y, ONTHYECKYIO
CKaMblo. Pewams 3a7a4u Ha TOHKHE
coOuparonue JUH3bI
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2.9.

N3mepenne GpoxycHOTO
paccTosiHUS

paccenBaroIIei JTUH3BI

(IpaKkTUKyM)

PacceuBaromue nuH3bl. ToHKas

JINH3Aa. q)OKYCHoe PacCTOAHUC U

OINTHUYECKAs CHJIa TOHKOM JIMH3BI.

dopmysia TOHKOW JIMH3BL.

XoJ ay4a, IPOIIeaIIero
JIMH3Y O] TPOU3BOJIBHBIM
YIJIOM K €€ IJIaBHOM
ONTHYECKOM OCH.

Onepuposams nowsmusmu. JIAH3A,
TOHKasl JINH3a, PACCEUBAIOIIAsl JINH3A,
MHHMBII ICTOYHHK CBETAa, MHUMOE
U300paKeHue.

Ymemw 3anuceiBaTh HOpPMYITy TOHKON
JIMH3BI U151 CIy4dasi pacCeUBAIOIEH
JIMH3BI, COOMPATh FIKCIEPUMEHTAIIbHYIO
YCTaHOBKY, I10JIy4aTbh JI€MCTBUTEIILHOE

120



[Toctpoenue nzo0paxkxeHuiit TOUk  H300pakeHHE B PACCEUBAIOIIEH JIMH3E
Y OTpE3Ka IMPsIMOM B
COOMPAIOIIUX U PACCEUBAIOIINX
JMH33aX W UX CUCTEMax

IIyTEM CO3/IaHHSI C IOMOILBIO
coOuparoniei TMH3bI MHUMOTO
MCTOYHUKA /I PACCEUBAIONICH JIMH3HI.
IIpusooums npumepvi ONTUIECKUX
MpUOOPOB, B KOTOPHIX MPUMEHSIOTCS
pPacCenBaIOIINE JIMH3bI U CUCTEMBI
muH3. [Ipumenams GopMyIy TOHKON
JIMH3BI Clly4asi pacCEerBAIOIIEH JIMH3BI.
Cmpoumbs X0l pa3JINYHbIX JIy4el B
TOHKOM PacCEUBAIOLLIEH JINH3E,
M300paKEHNE TOYKU U OTPE3Ka MPSIMOM
B COOMPAIOIINX U PACCEHBAIOIINX
JMH3AX U UX cuctemax. Mccieoosamo
XOJI Iy4€W Yepe3 pacCeUBAIOUIYI0
JIUH3Y, a TAKKE B CUCTEME, COCTOSIIIEH
13 COOUpAIOIICH U paccenBarole JTUH3
MIPU UX Pa3IUIHOM B3aUMHOM
PACIIOJIOKEHUH U UHMEPNPEMUpo8ams
MOJTyYEHHbIE PE3YJIbTATHI.

Onpeodensams HOKYCHOE paCCTOSHUE
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pacceuBaroIIel TMH3bI HA OCHOBAHUU
PE3yNbTATOB SKCIEPUMEHTOB 10: 1)
HaOJIIOACHUIO JEHCTBUTEIBHOTO
M300paKeHMUs, 1TaBAEMOT0
pacceuBaroIiei JIMH30M; 2)
HaOJIIOJICHUIO PaCXOIAIETOCs
CBETOBOTO ITyYKa, 00pa30BaHHOTO
paccenBarolIei JIMH30M; OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MTOTPEIIHOCTh U3MEPEHHOU

(bU3UIECKOM BEITUYMHBI.

Hcnonvzosams  cOOMPAIOILYIO "

pacCCHUBarOImMyl0 JIMH3Y, OIITHYCCKYIO

CKaMbIO.

Pewamos 3a1auy Ha TOHKHE
paccenBaroIIye JTUH3bI
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2.10 Omnpenenenue TIUHBI
BOJIHBI JITA3€PHOTO
U3JIYYCHHUS C TIOMOIIBIO
cxemnl FOnra
(IpaKkTUKyM)

Wurtepdepenius ceera.

KorepeHTHbIE HCTOYHUKH.
VcioBus HaOIIOIEHUS
MaKCUMyMOB U MUHUMYMOB B
uHTepHEPEHITMOHHON KapTUHE OT
JIByX KOT€PEHTHBIX UCTOYHUKOB.

Onepuposams NOHAMUAMU:
uHTepepeHIus,

uHTep(PepeHITNOHHAS KapTHHA,
KOTEPEHTHBIE HMCTOYHHKH,

uHTep(PEepeHIITMOHHAs CXeMa, cXema
IOwura.

Ymempw 3annceIBaTh yCIOBUS
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[Tpumepsl KJACCUYECKUX  HAONIOCHHS  MaKCUMYMOB u
UHTEP(EPEHIMOHHBIX CXEM MHMHMMYMOB B HMHTep()EpEeHIMOHHOMI
KapTUHE OT JBYX KOI'€pEHTHBIX
UCTOYHHKOB, coOupartpb
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOTHBIX
SABJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOt01aeTcs
(IpuMeHseTCs1) sIBJICHUE
UHTEpPEPEHIUN.

Ipumensimo ycnoBusi HaOIIOICHUS
MaKCUMyMOB U MUHMYMOB B
UHTEPPEPEHIIMOHHON KApTUHE.
Cmpoumsb X011 «ITy4en» u
MOKa3bIBaTh HA HEM Pa3HOCTh X0Jla B
uHTepdepeHimonHon cxeme FOura.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEepPEPEHIITMOHHON KapTUHBI TpU
Pa3IUYHBIX TEOMETPUUECKUX
napamerpax cxembl FOHra.

Uccneoosams  wHTEPPEPEHIIMOHHYIO
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KapTUHY NpU HAOIIOJCHUU
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UHTEp(HEPEHIINH C TOMOIIBIO CXEMBI
Onra u unmepnpemuposams
NOJIyYeHHbIE Pe3yNbTaThl. Onpedenimo
JUTMHY BOJIHBI CBE€TA IO pe3yjIbTaTam
HaOMI0IeHNS UHTEp(EePEHIIMOHHOM
KapTHHBI C MOMOLIbI0 cxeMbl FOHTa,
OLICHHUBATh A0COIIOTHYIO U
OTHOCHUTEIHHYIO MIOTPEITHOCTh
U3MEPEHHOMN (PU3NYECKOU BEITMUYHNHBI.

Hcnonvzosams  Na3epHYO  YKasKy,
pYJIETKY, a Takxke (osbry, OyJaBKku H
HUTKY Ul peanu3anuu cxemsl HOHra.
Pewams 3amaum Ha JBYXBOJHOBYIO
UHTEPPEPEHIINIO

Hroro no pazaemny 19

Paznen 3. KBantoBas pusuka.
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3.1.

N3yueHue cnekrpa
CBETa Pa3IMYHbIX
HUCTOYHUKOB C
TIOMOIIIHIO

T paKInoHHON
pEIIeTKH
(IPaKTUKYM)

Judpakmus cera.
JudpakimonHas pemeTka.
YcnoBue HaOMI0A€HUS TI1aBHBIX
MaKCHUMYMOB TIpH MaJICHUU
MOHOXPOMaTHYECKOTO CBETa Ha
TU(PPAKIIMOHHYIO PEIIETKY.

Onepupogams NOHAMUAMU:
mudpakuus, TudpakIMOHHAS pPelIeTKa,
(GoTOH, YpOBEHb DHHEPrUM aToMa,
U3JIy4eHUe | TorjouieHue (¢oToHa,
CHEKTp U3JIy4EHHUSs], CIEKTPOCKOIIL.

Ymemuw 3anuceiBaTh yCIOBHS
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N3nyyeHune u MoriomeHme HaOJTFOICHNS TJIaBHBIX

(GOTOHOB IpU Mepexo/ie TU(PAKIIMOHHBIX MAKCUMYMOB TIPH
aToMa C OJIHOT'O YPOBHS MaJICHU MOHOXPOMATUYECKOTO CBETa
SHEPruM Ha Apyrou. Bumsl Ha AUGPAKIMOHHYIO PEIIETKY, YCIOBUS
cnekTpoB. CIEeKTPOCKOI U3ITy4EHUsS] U TIOTJIONICHUST (POTOHOB

MIPY TIEPEXO0JI€ aTOMa C OJTHOTO YPOBHS
HHEPTUU Ha JPYTroid, cooupath
AKCIIEPUMEHTAIILHYIO YCTAHOBKY.
IIpusooumv npumepvt TAHEWIATHIX,
MOJIOCATHIX U CIUIONIHBIX CIIEKTPOB
U3ITy9CHHs], TCXHUICCKUX YCTPOMUCTB, B
KOTOPBIX MPUMEHSIFOTCSI U3ITyUYCHHUS C
Pa3TUYHBIMH BUIAMH CTICKTPOB.
Ipumensimo ycnoBusi HAOIIOICHUS
TJIaBHBIX TUPPAKITUTOHHBIX
MaKCUMYMOB TIpH TIaJCHUN
MOHOXPOMAaTHYECKOTO CBETa Ha
TudpaKkIMOHHYIO peeTky. Cmpoums
XO/JI «JTydeil» TIPH UX HOPMAJTLHOM
NajieHuu Ha TU(PaKIIMOHHYIO PEIIETKY
Y MOKA3bIBaTh HA HEM PA3HOCTh XOJA.
Dopmynruposams TUTIOTE3Y O BUJIC
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CHEKTPOB M3TyYCHUS UCTOUYHUKOB CBETA
Pa3HOU MPUPOBL.

Uccneoosams ONTUYECKUE CIIEKTPHI
U3ITy4YEHHUS HUCTOYHUKOB CBETa
pa3Hoi IPUPOJIbI u
uHmepnpemuposams  TOJTYYCHHbBIC
pe3yIbTaTHI.

Onpedensims JJTMHBI BOJH U3TY4YCHUS
Pa3UYHBIX UICTOYHUKOB IIO
pe3ynbTaTam HabJI0ICHUS
Tu(PaKIIMOHHON KapTUHBI, JaBaeMOi
TUu(PaKIIMOHHON PEIIeTKOM,
OIICHUBATh A0COJIOTHYIO U
OTHOCUTEJILHYIO TOTPEITHOCTh

U3MEpPEHHON (PU3NYECKON BEITMYMHBI.

Hcnonvzosamo TUGPaKIIMOHHYIO
pemetky, (GoHapr ¢  JamImou
HaKaJMBaHMUS, CBETOINOIHBIM

dboHapb, TrazopazpsAHYI  JaMily,
nuadparmy, MEpHYIO JICHTY.

Pewams 3amaun 0 maJeHUU CBETa
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Pa3IMYHOrO CIIEKTPaJIbHOTO
cocTaBa Ha JAUGPaKIUOHHYIO
pelIeTKy
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3.2.

UccnenoBanue
3aBHCHMOCTH
WHTEHCHUBHOCTHU
CBEYCHHS CBETOIMO/IA
OT CHJIBI TIPOTEKAIOIIECTO
gyepe3 HeTo TOKa
(TIpakTUKyM)

CBeTomoJi, ”THTEHCUBHOCTD
U3ITydeHHs, POTOH, JICKTPOH

Onepuposams noHAMUAMU: CBETOIUON,
p-N-Tiepexo/1, AIEKTPOH, AbIPKa, (hOTOH,
WHTEHCUBHOCTb U3JIy4YEHHUS.

Ymems OOBSICHATH B yIPOIIIEHHOM BHUJIE
IIPUHLINI IEVCTBUS CBETOANO/A,
CcOOUPATH IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooums npumepvl IPUMEHEHUS
CBETO/IMOJIOB B OBITY U B TEXHHUKE.
Dopmynuposams TUTIOTE3Y O
XapaKTepe 3aBUCUMOCTH
WHTEHCUBHOCTHU U3ITy4YCHHS CBETOIUOA
OT CHJIBI TIPOTEKAIOIETO Yepe3 HeTo
ToKa. Mccrnedoseams 3aBUCUMOCTD
WHTEHCHBHOCTH U3ITyYCHHS CBETOINOA
OT CUJIBI MPOTEKAIOIIIETO Yepe3 HEro
TOKA U UHMEPNPemuposamy
MOJTy4eHHBIC pe3yabTaThl. Cmpoums
rpaduK 3aBUCUMOCTH HHTCHCUBHOCTH
W3ITy9CHHS CBETOIUOAA OT CHJIBI
MPOTEKAIOIIETO Yepe3 HETO TOKa (C
y4eTOM a0COIIOTHBIX
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MOTPEIITHOCTEH U3MEPSEMBIX
(bU3NYECKUX BEITUYHH).

Ilpumenamy TpaBUia MOCTPOCHHUS
rpadukoB 3aBUCHMOCTEH
(bu3MYeCKUX BEJIMYUH APYT OT ApYTa.
Onpedenams XapakTep 3aBUCUMOCTU
WHTEHCUBHOCTH U3ITyYCHUS
CBETO/JMOJa OT CHUJIBI TMPOTEKAIOUIETO
Yyepe3 Hero Toka.

HUcnonvzosams CBETOANO, TIOKCMETP

(w1 cMapThOH C TaTYINKOM

OCBEIICHHOCTH ), JTA0OPATOPHBIN 010K
NMUTaHus (MM KICTOYHUK TTOCTOSTHHOTO
HaIpPsHKEHUS, peOCTaT U MYJIbTUMET))
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3.3.

Hab6mronenue
M30UPATEIIBHOCTH
BHYTPEHHETO
doTorddexra Kk 1IuHe
BOJTHBI CBETA
(TIpakTUKyM)

CBeTomoJi, ”THTEHCUBHOCTD
U3ITy4YeHUs, OTOH, FNEKTPOH.
OHeprus u UMIyJIbC POTOHA.
dotorddexT. 3aKoHbI
dboTorpdekra. YpaBHeHuE

Oiinmreina st pororddexra.

«Kpacnas rpanuna» gororpdexra

Onepuposams nOHAMUAMU: CBETOJUO,
p-N-miepexo/1, AIEeKTPOH, AbIpKa, (POTOH,
WHTEHCUBHOCTb U3IIy4YCHHUS,
dboTorpdexT (BHEUTHU U BHYTPCHHHH ),
(hOTOTOK, «KpacHasi TPaHUIIA»
dbororddexra.

Ymems 0OBACHSTH B YIIPOILIEHHOM BUJIE
IPUHIUI IEUCTBUS CBETOANO/A,
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dbopMynupoBath 3aK0oHbI HoTOdPdEKTa,
3aMKChIBATh YpaBHEHUE DUHILITEHHA
st potorddexra u hopmyny s
«KpacHOM rpaHuIb portorddekra,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ilpumensamo 3axkonbl (oToddPexra,
ypaBHEHUE DUHINTEHA I
dbotoaddexra, hopmynny st «KpacHOU
rpaHuib pororddexra.
Dopmynuposams TUNIOTE3Y 00
YCIIOBUSX BOSHUKHOBEHHSI BHYTPEHHETO
dboToapdexra mpu nageHUN Ha
CBETOJMO/]I CBETOBBIX BOJH Pa3HOIl
JUTUHBI.

Uccnedoosams siBneHne BOSHUKHOBEHUS
(OTOTOKA B OCBEILIAEMOM CBETOAMO/IE,
W3Y4YUB 3aBUCUMOCTH CHJIBI (JOTOTOKA B
OCBEIIAEMOM CBETOJHOJIE OT
HaIpsDKEHUS Ha JPYTOM CBETOIUO/IE,
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Uroro no pazneny
OBILIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34

BBITIOJTHSIONIEM POJIb UCTOYHHUKA CBETA
U uHmepnpemuposamy TOIyUYECHHBIC
pe3yIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS

CI)OTOTOKa B OCB€IIA€CMOM CBETOAHNOAC

(TOK BO3HHUKACT TOJIBKO ITPHU OCBCHICHNHA

€ro CBETOAUOA0M C JUTMHOM BOJIHBI,

MEHBIIECH WJIM PAaBHOW IJIMHE BOJHBI, Ha

KOTOPYIO paCCUMTAH OCBEIIAEMBIN
CBETO/IHON).

Hcnonvzoeams CBETOIUOABI PA3HBIX
IIBETOB (KpacHBIE, 3€JICHbIC U CUHUE),
1abopaTopHBIi OJIOK TUTAHUS,

MYJIBTUMETP.

Pewams 3anaun Ha poTodpdekt
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