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HOACHUTEJIBHAA 3AIIMCKA

Hacrosimas pabovast mporpaMmMa Kypca BHEYPOUHOH AesTenbHOCTH «OCHOBBI
¢u3nuecKoro 3KCrepuMeHTay (jJajee — mporpaMmma) paspaboTaHa B COOTBETCTBUHU
c TpeboBaHMsIMH (eAepaTbHOIO TOCYAApCTBEHHOTO OO0pa30BAaTEIBLHOTO CTaHIApTa
cpeanero odmiero obpaszomanus (manee — DPI'OC COO) [1, 2] u HampaBieHa
Ha OpraHu3alyio o0y4deHHs B (U3MKO-MaTEMaTHUYECKOM Mpoduie B COOTBETCTBHUH
c TpeboBaHusiMU (enepaibHOW 00pa30BaTENbHON MPOTPAMMBI CPETHEro OOIIero
obpazosanus (POIT COO) [3].

Peanu3amus mporpaMMbl MOKET COACHCTBOBATH TOCTIXKEHUIO 00YJAOIIMMHUCS
iaHupyembix  pe3ynbTaToB  ocBoeHuss @OII COO, pa3ButHiO JIUYHOCTU
oOyyaromuxcsi, (HOPMUPOBAHUIO M YAOBJICTBOPEHUIO HX COLMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH, caMopeann3auil O00yJarolMXCcsl uepe3 ydacTHe BO
BHEYPOUYHOU JesTeabHOCTH. OIHOM M3 BO3MOXHBIX (DOPM peann3aluu MporpaMMbl
ABIETCA KpyXokK. [Iporpamma MOXET pealn30BBIBAThCS 00pa30BaTEIbHON
OpraHu3allieil CaMOCTOATENHLHO MO0 Ha OCHOBE B3aWMOJICHCTBUS C JAPYTUMH
OpTraHMU3aIHsIMH, OCYIIECTBISIOIMUMA 00pa30BaTENbHYIO AESITENFHOCTb.

[Iporpamma kypca BHEYpOUHOU pAesTeNbHOCTH «OCHOBBI (PU3NYECKOTO
DKCIIEpUMEHTa» TpeaHa3HaueHa s peanu3auuu B 11 kiacce u HampaBlieHa Ha
JOCTHKEHHE COOTBETCTBYIOIIUX pE3YyIbTATOB, CHOPMYITHPOBAHHBIX B (peepanbHOM
paboueit mporpamme o yueOHomMy npeamery «Dusukay.

[Tpu n3yuenuu GU3UKN Ha YTIIyOJIEHHOM YPOBHE peali3alus 3TUX MPUHIIUIIOB
0asupyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITEIbHOTO YYEHHUYECKOTO SKCIEPUMEHTA,
BKJIFOYAIOIIETO, B TOM 4YHCIE, padoThl (U3MYECKOro mnpakTtukyma. Ilpu stom
noJ paboTaMu MpakTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIEIOBaHHUE, KOTOPOe
MPOBOJIUTCA TIO PYKOBOJCTBY CBEpPHYTOro, OOOOIIEHHOro BHAa 0€3 TMOIIaroBou
MHCTPYKIIMU. B pesynbpTare obecrneunBaeTcsi OBIaJCHUE O0YJaOIMUMUC YMCHHUSIMH
MIPOBOJIUTH MIPSIMBIE U KOCBEHHBIE M3MEPEHUS, UCCIIEIOBATh B3aMMHBIC 3aBUCUMOCTH
IBYX (U3NYECKUX BEIMYMH M OCYIIECTBISTH MOCTAHOBKY OIBITOB IO TPOBEPKE
NPEJIOKEHHBIX THUTIOTE3. Bce 3TO crmocoOCTBYET MOCTHKEHUIO OJAHON M3 OCHOBHBIX
1esel u3ydeHus (GU3MKU HAa YPOBHE CPEIHEro OOIIero o0pa3oBaHUsS — OBIAJECHUIO
OOy4JaloIMMHUCSI METOJaMHU CaMOCTOSTEIBHOTO TUIAHUPOBAHUA ¥ TIPOBEICHHUS
(U3HUEeCKNX SKCIIEPUMEHTOB, aHAJN3a U UHTEPIPETAnd HHPOPMAIIUU, OTIPEICTICHHUSI

AOCTOBCPHOCTH IMOJTYUYCHHOI'O PE3yJjibTaTa.



AKTyaJnpHOCTh pEaJM3alMM JAaHHOM  INPOTPaMMBI  OIPEAEIACTCS  TEM,
YTO €€ OCBOCHUE I[I03BOJSIET OOYyYaloIIMMCA Ha MPaKTUKE O3HAKOMUTHCS
C Pa3IUYHBIMHU (PU3UUECKUMH SBICHUSMH, SKCIIEPUMEHTAIBHO U3YUUTh Pa3InYHbIC
¢usznyeckue 3aKOHOMEPHOCTH, YIIIyOUTh CBOM TEOPETUYECKHE 3HAHUS, Pa3BUTh
UMEIOIINECs] U MNPUOOPECTH HOBBbIE NMPAKTUYECKWE YMEHMsSI M HaBBIKM B 00JacTu
IUTAaHUPOBAHMUS, MMOATOTOBKH, IPOBEICHNUS, aHAIM3a U UHTEPIpETalnn (PU3NIECKOro
JKCIIEPUMEHTA.

[IporpamMma naer oOydaromIMMCsS BO3MOXKHOCTb IPHOOPECTH TMPAKTUUYECKUI
OTIBIT pabOTHI ¢ Ja0OPATOPHBIM 00OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU ITPHUEMAMU
UCCIIEIOBATENbCKON  JIEATENbHOCTH HAYMHAIOUIEr0  (PU3MKa-IKCIEpUMEHTATOopa,
c(hOpMHUPOBATH HABBIKM OLIEHKU MOTPEIIHOCTEN PE3YJIBTATOB U3MEPEHUS (PU3HUECKUX
BeNMYMH. Peanuzanms nOporpaMmbl  CO3a€T  YCJIOBHS g (POPMHPOBAHUS
y 00ydJarommxcsi HECTaHIaPTHOT'O KPEaTUBHOI'O MBIIIJICHUSI, COACHCTBYET pPa3BUTHIO
UHAUBUIYAJIbBHOCTH  CYXXKIEHUH,  (OpMHpOBaHHIO  KyJbTypbl  OOOCHOBaHMS
COOCTBEHHOTO MHEHUS U CBOOO/IBI €T0 BHIPAXKEHUS.

[Iporpamma MokeT ObITH BOCTpeOOBaHAa OOYYaIOIIMMUCSH, KOTOPbIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIIIyOJICHHOMY U3YYEHUIO (PU3UKU U MATEMATHKHU, TOTOBSITCS
K YYaCTHIO B OJIMMITHAJIaX MIKOJIBHUKOB MO (PU3KKE, B paMKaX KOTOPBIX MIPETyCMOTPEH
IIPAKTUYECKUU TYP.

[IporpamMma mnpeciieyeT He TOJBKO 00pa3oBaTeNbHbIE, HO U BOCIUTATEIbHbIE
LEJIU, I[OCKOJBbKY COOTBETCTBYET HJE€ OSKOJOTH3alUMu M UJAee MPHUKIATHON
HaIpaBJIEHHOCTH, KOTOpbIE, B YHMCIE APYTHMX HJACH, MOJIOKEHbI B OCHOBY Kypca

¢busuku, nzygaemoro Ha crynenu COOQO.

BapuanTsl peaqu3auuu nporpaMmbl U (popMbI IPOBEICHUA 3AHATHH

Peanuzanuss mporpamMmbl  IpPENIoNiaraeT CoYEeTaHHe pPa3IMYHbIX  (OopM
IpyNmnoBoi paboThl (CAyllaHUE JIEKIHUH, TUCKYCCHsS, MOHTaX IKCIEPUMEHTAIbHBIX
YCTaHOBOK, IPOBe/IeHNE (PU3UUECKUX U3MEPEHUI MTO/I PYKOBOJICTBOM IIPENO1aBaTEs)
U UHAUBUAYaJbHONW pPaOOTHl (BBITOJHEHHE CAMOCTOSTEIBHBIX pPaboT u pabdoT
MpaKkTUKyMa, 00paboTKa W MHTEpIpETAIUs Pe3yIbTaTOB (U3UUYECKUX H3MEPEHUN).
Hcnonb3zoBanue Takux GopM pabOoThl TOMOTAET Pa3BUBaTh y O0YUYaIOIIMXCA, C OJHOU
CTOPOHBI, HAaBBIKM BOCHIPHUATHS HOBOM HWHGOPMalMKM TpU Pa3IUUHBIX (opmax
€e MojJayu, a ¢ APYrol CTOPOHBI — aKTUBHOCTh, CAMOCTOSITEIBHOCTh U TBOPYECKOE

Hayano. B LCJIOM pcaiu3anus I[&HHOﬁ IporpaMmsbl O0JIKHA ITOJOXKHUTCIIBHO



CKa3bIBaThCSl KaK Ha aKTyalW3alldd 3HaHUM, YMEHMH M HaBBIKOB OOYYalOIIHUXCS
B paMKax uX MnpeanpodecCuoHaIbHOM TEXHOJIOTMYECKOU (MHKEHEPHOM) MOATOTOBKH,
TaK 1 Ha COUMAIbHOM (POPMHUPOBAHNU JTUYHOCTU 00YHaIOIIUXCS.

[Iporpamma Kypca paccuntana Ha 34 yaca, B paMKax KOTOPBIX MPETyCMOTPEHbI
Takue (GopMbl paboT, KaK JIEKIIMH, CAMOCTOATENbHbIE PA0OTHI U pabOThI MPAKTUKYMA.
B xome caMocTOsTENbHBIX padOT oOydarolmuecs MoJ KOHTPOJEM IPEenojaBarelis
3aKpEIUISIOT HOBBIE 3HAHUS, OTPA0ATHIBAIOT OIpe/IeJICHHbIC YMEHUS U HaBBIKU. PaboThI
MpaKTUKyMa  TOJAPa3yMEBAaIOT  CaMOCTOSITENIbHOE  pElICHHE  O0ydYarolUMUCS
AKCIIEPUMEHTATIBHBIX (PU3HUECKUX 3a]ad. TeMaTuka paboT MpakTUKyMa U MOPSAI0K
UX CJIEIOBaHUsI COOTBETCTBYIOT CTPYKTYpE TEMATUUECKOTO TUIAHUPOBaHUs (pesepaibHOM
paboueii mporpammsl 1o yueOHoMy npeamMeTy «Duzrkay (yriryOJeHHbI YPOBEHB).

[IporpaMMa paccuuTaHa Ha peaqU3aLUIO B TEUYEHUE OJHOI0 roja
oOyuenusB 11 kiacce mpu NpoBEIEHUN 3aHATUN OMH pa3 B HeJE0 00beMoM 1 yac.
[lo ycMOTpeHUIO y4MTels MOPSAOK CIEIOBAaHUS 3aHATHUH MOMKET ObITh M3MEHEH, a
HEKOTOPbIE MOTYT OBITh UCKIIIOUEHBI.

Jlonyckaercs peaim3anus 4aCcTy NporpaMmbl B TEUEHUE OAHOTO Y4EOHOT 0 rojia —
i oOydaromuxcst Toibko 11-ro kmacca. OnHako B 3TOM ciy4yae mpu pabote C
oOyuaronumucst 11-ro kiacca pexkoMEHAYyeTcs HauyMHATh H3JI0KEHHE Y4eOHOro
MmaTepuana ¢ MPOBEACHUS 3aHSITUN, HANpaBICHHBIX HAa OCBOEHUE OOYYarOIIMMHCS
OCHOBHBIX MPUEMOB U METOJIOB 00paOOTKU pe3yJIbTaTOB (PU3MUECKUX U3MEPEHUN U
OLICHKM TmorpemHoctei. Jlas 3toro pexkomeHmyercs: 1) TpoBeCcTH B Kiacce
asiTusg Ne 1, No 3 u Ne 5 u3 mporpammel 10-ro kiacca; 2) 3aagaTh Ha JAOM
BhIMoTHeHUe 3aanuii Ne 2, Ne 4 y Ne 6 u3 nporpammsl 10-ro ki1acca; 3) B JaJibHEHIIIEM
cienoBarb nporpamme 11-ro kiacca, UCKIIOYMB U3 HEE, 110 YCMOTPEHUIO YUUTENS,
Kakue-Jn00 Tpu 3aHsaTHs (Hanpumep, Ne 16, No 17, Ne 18).

Psan paboT mpakTukymMa (Ha YCMOTpPEHUE YYMUTENs) MOKET OBbITh 3aJaH
oOydaromuMcsi Ha JIOM JJs CaMOCTOSITEIbHOTO BBIMIOJIHEHUSI C TOCIEAYIOIINM

KOHTPOJIEM U 06CY)K)1€HI/ICM IMOJIYUYCHHBIX PC3YJIbTATOB.

B3aumocsassb ¢ penepanbHoii padodeil nporpaMMoil BOCIIUTAHUS
[Iporpamma pa3zpaboTaHa ¢ ydeToM peKoMeHmanui GdenepaibHol pabouei
MpOrpamMMBbl BOCIIUTAaHUS. B 94aCTHOCTH, OHA yYUTHIBAET TICUXOJIOTO-TIEArOTHUECKIE

0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTeroprun 00yJaronuxcsl.



[Iporpamma COOTBETCTBYET TaKUM I€JsIM BOCHUTaHUA OOy4aroIIUXCH,
KaK pa3BUTHE JUYHOCTH, CO3/IaHKUE YCIOBHUM I CaMOONPEEICHUS U COLUATU3AIINH.

[IporpaMma CONEUCTBYET PEHICHUIO CIECAYIOIIMX 3aJa4  BOCHUTAHUSA
OOy4aroluxcs: yCBOCHHWE 3HAHWUW, HOPM, JYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH,
TpaJUIIMi, KOTOPbIE BEIPA00OTAIO POCCHiicKOoe 00IIeCTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOIIEHWH K OTHUM HOpMaM, IIEHHOCTSIM;  MPUOOpETeHHE
COOTBETCTBYIOLIETO 3TUM HOpMaM, IIEHHOCTSM, TPATUIUSM COLMOKYJIbTYPHOIO OIbITa
MOBEJICHUS, OOIICHUS, MEXKJIUYHOCTHBIX M COIMAJIbHBIX OTHOILLICHUM, MPUMEHEHUS
NOJIYy4YCHHBIX  3HAHWM; JOCTH)KEHHE JIMYHOCTHBIX  PE3YyJbTaTOB  OCBOEHUS
oOmreoOpa3zoBarenbHOil mporpaMmbl 1o gusuke B cootBercTBUM ¢ PI'OC COO.

[IporpamMma COOTBETCTBYET CIAEAYIOIIMM OCHOBHBIM HAMPABICHHUSIM BOCITUTAHHS.

1) TpymoBoe BOCIHTaHHE — BOCIUTAHHE YBaXCHUS K TPYAY, TPYASIIAMCS,
pesynbTatam Tpynaa (CBOEro W JApPYyTrUX JIOAEH), OpUEHTalUus Ha TPYIOBYIO
NEeSATENbHOCTb, NOJIy4deHUE  MpPOPEccCUuu,  JIUYHOCTHOE CaMOBBIPAKEHUE
B NPOAYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpYyJ€ B POCCHMCKOM OOIIECTBE,
JOCTUKEHHE BBIAIOLIUXCS PE3YJbTATOB B MNPOPECCHOHATBHOU JIEATEIbHOCTH.
[leneBbIMU OpUEHTUPAMH SABJISIOTCSA: (OPMHPOBAHHWE OCO3HAHHOW TOTOBHOCTH
K TOJIY4eHUIO TpodeccuoHambHOro o0pa3oBaHUs, HEMPEPHIBHOMY OOpa30BaHUIO
B TEUEHHE >KM3HU KaK YCIOBUIO YCHEIIHOW MNpoecCHOHATbHOW M OOIIECTBEHHOU
NeSTEeIbHOCTH;, TIOHMMaHue crenuduku caMmooOpa3oBaHuss U MPOQPECCHOHATBHON
CaMOIIOATOTOBKM B HMH(OPMALIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOILIECTBE,
TOTOBHOCTU YUUTBHCS U TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HaHHBIM BbIOOp cdepbl NpodecCuoHaTbHON TPYJOBOM AESATEIBLHOCTH
B POCCHUICKOM OOIIECTBE C YUETOM JIMYHBIX KU3HEHHBIX IIJIAHOB, MOTPEOHOCTEN CBOEH
ceMbH, 00IIIeCTBa.

2) DKOJIOTMYECKOE BOCIUTAHHE — (POPMUPOBAHUE IKOJOTUYECKON KYJIBTYPHI,
OTBETCTBEHHOTO, OEPEIKHOI0 OTHOIICHMS K TIPUPOJIE, OKPYKAIOUIEH cpeie Ha OCHOBE
POCCUNCKUX TPAJULMOHHBIX JTYXOBHBIX LIEHHOCTEH, HABBIKOB OXpaHbI, 3alllUTHI,
BOCCTaHOBJICHHSI IPUPOJIBI, OKpYyXKarowmen cpenbl. LleneBblM OpUEHTHUPOM SIBIISETCA
OCO3HaHWE HEOOXOAMMOCTH MPUMEHEHHSI 3HAHUS €CTECTBEHHBIX U COIMATIBLHBIX HAYK
JUISL Pa3yMHOTO, OEpexIMBOTO MPUPOJONOJB30BaHUS B OBITY, OOIIECTBEHHOM
IPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MMO3HAHMS — BOCITUTAHUE CTPEMJICHHS K IIO3HAHUIO CeOsI

U APpYyTUx J'IIO,Z[Cﬁ, IMpupoaAbl U 06H_ICCTB3., K ITOJIYUYCHHIO 3HaHI/II>'I, Ka4C€CTBCHHOI'O



oOpa3oBaHMsI C Y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOLIECTBEHHBIX NOTPEOHOCTEM.
LleneBbIMU OpUEHTHpPAMHU SBISIOTCA: (OPMUPOBAHUE JESATEIBHO BBIPAXKEHHOTO
IIO3HABATEIbHOTO HHTEpeca B 00JaCTH (U3UKUM C YYETOM CBOHUX HHTEPECOB,
CIIOCOOHOCTEM, NTOCTHIKEHUI; MOITYyYEHUE MPEJICTABICHUN O COBPEMEHHON HAyYHOU
KapTUHE MHpa, O JOCTWKEHHAX HAyKW W TEXHUKH, O 3HAYCHUU HAYKU B JKU3HU
poccuiickoro o0miecTBa, 00ecreyeHn ero 0e30MacHOCTH; NMPUOOPETEHUE HABBIKOB
KPUTHUYECKOTO MBIIIJICHUS, OIpPENEICHUs] JOCTOBEPHOM Hay4dHOW HHpopmanuu
U KPUTHKM AHTHUHAYYHBIX MPEICTABICHUN; pPa3BUTUE U IIPUMECHEHUE HABBIKOB
HAONIO/ICHUS, HAKOIUICHUS W CcUCTeMaru3aluu (aKkTOB, OCMBICICHUS OIbITa

B GCTGCTBGHHO-Hay‘{HOﬁ oOnacTu IIO3HaHMHA, PICCJIGI[OB&TGJ'IBCKOﬁ JCATCIBHOCTH.

Ocob0enHocTH padoThHI YYUTEJIS IO IPOTPaMMe

[Ipu peanum3anuy MaHHOW MpOTpaMMBI 3ajada ydUTEIS COCTOUT B TOM,
9TOOBI  CO3/MaTh YCJIOBHS IS YCBOCHHUS OOYJalONUMHUCS HOBBIX 3HAHWH,
NpUOOPETeHUs] MMU HOBBIX YMEHHMM M 3aKpeIUICeHHUS HaBBIKOB, HEOOXOUMBIX JIsI
poBeIeHUs PUBNYECKUX IKCIIEPUMEHTOB U aHAIN3a MOJTYYeHHBIX Pe3yJIbTaTOB.

st pelieHus 3TOM 3a/ladyd HEOOXOAMMO HalUyue B KaOWHeTe (U3UKU
000pyI0BaHUS, KOMIUICKTYIOIUX W PACXOAHBIX MaTEpPHAIOB, TPEOYIOIIMXCS TS
MPOBECHHUS  CAMOCTOSATENBHBIX paboT ®  paboT mpakTukyma. IlepedcHb
npenjiaraeMbix  paboT  copMHUpOBaH ~ TakKUM  0Opa3oM, YTO MOJTOTOBKA K
UX TIPOBEACHUIO HE [OJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPyJIHEHHN — BCE
HEoOXoMUMOe [IJIsl peaiu3alldd TpOrpaMMbl, Kak MpPaBUiIO, JUOO HAXOJIUTCS B
kabuHeTe (pU3uKH, JIMOO JOCTYIMHO B MOBCEAHEBHOM OBITOBOM OOUXOIE.

[lepen HauanoMm 3aHATUNA YUUTETIO PEKOMEHIYETCS CaMOCTOSITEIBHO
BBITIOJIHUTh BCE TEOPETUYECKUE 3aJaHus, CaMOCTOATEIbHbIE Pa0OTHl U PabOTHI
MPaKTUKYMa, KOTOPBIE JOJIKHBI OyIyT BHIMIOIHATH 00yJaronuecs. IT0 AaCT YIUTEIIO
BO3MOXXHOCTh HE TOJIBKO BBISIBUTH BO3MOXHBIC TEXHUYCCKHE IPOOJIEMBI,
HO W TIOJIYYUTh KOHTPOJIBHBIE PE3YNbTaThl M3MEPEHUN W MX 00paOOTKH, KOTOPBIC
MOHAMOOATCA JJIs  JallbHEUIeH TMPOBEPKH TPABMIBHOCTH BBITIOJHEHUS pPabOT
00yJaroIUMUCH.

[TockonpKy ONHMM W3 TJABHBIX PE3YJHTATOB PAOOTHI YUYUTENSI B paMKax
BHEYPOYHOM JIEATETLHOCTH SIBJISIETCS IMYHOCTHOE PA3BUTHE O0YUAIOIINXCS, YUUTEITIO
PEKOMEHyeTCSl TIPH TMPOBEIACHUU 3aHATHH 10 TPOrpaMMe aKTHBHO YYacTBOBATh
B JCATENbHOCTH OOYYalOIIUXCs, KOHTPOJIMPOBATH XOJA  BBITIOJHEHUS HWMH

AKCIIEPUMEHTAJILHON paboThl, HAMPABIATh U KOPPEKTUPOBATH UX JEHCTBUS,



CBOEBPEMEHHO  yKa3blBaThb Ha  OWIMOKA W  HEJOYEThl,  I0JICKa3bIBATh
U JIEMOHCTPUPOBATH MPaBUJIbHBIE CIIOCOOBI BBIMOJHEHUS MPAKTUYECKON padoTHhI,
oOCy>XIaTh MPUYUHBI U BO3MOKHBIE MOCIIEACTBHS JTOMyCKaeMbIX omuOoK. Bo Bpems
3aHSATUN HE0OXO0 MO MOJ/1CP>KUBAThH JI00pOKETATETHHYIO aTMocdepy
COTPYJIHUYECTBA.

Yuutenio ciemyer Y4YMTBIBaTh, UYTO JIOTMKAa OCBOEHHUS  IPOTPaMMBI
npearnosiaraeT IMocjieloBaTeIbHOe M3yUYeHHE MaTepuaja — CHayajga oOydaroliuecs
JOJKHBI OCBOUTH 0A30BbIE MPUEMbI U METO/JIbI TPOBEACHUS (PU3NUECKUX U3MEPEHUI
1 00pabOTKH MOJTy4YaeMbIX PE3YJIbTATOB, & YXKE€ 3aTeM MPUMEHSATh UX Ha MPaKTUKE
M0 CXEME «OT MPOCTOro K CIOXHOMY». [loToMy mpumepHas cxema HpOBEICHHUS
3aHATUN TIO POTPAMME MOYKET OBITH CIICIYIOIICH:

1) oOBSICHEHHE TCOPETHYCCKOTO MaTepHaia 1o TeMe;

2) TOATOTOBKA K BBITIOJIHEHHIO CAMOCTOSITENbHOW pabOThl WM PabOTHI
OPaKTUKyMa — OOCYX/JIEHUE 3aJaHusi, YCTPOMCTBA IKCIEPUMEHTAIBHON yCTaHOBKH,
HEOOXOJUMOTO0 TEOPETHUYECKOT0 MaTepuana, MPUEMOB W METOAOB IPSIMBIX
AKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CIIOCOO0B MX 00PAaOOTKH M OLEHKH MOTPEITHOCTEN
U3MEPEHUN;

3) mpoBeacHHE CAMOCTOSTEILHON paOOTHI MK PA0OTHI IPAKTUKYMa, KOHTPOJIb
IPaBWJILHOCTH MIPOBEJICHUS U3MEPEHMUIA;

4) o0paOoTKa  MOJYYEHHBIX  JKCICPUMEHTAJbHBIX  JAHHBIX,  OLEHKA
MTOIPEIIHOCTEN;

5) oOcyxneHune pe3yiabTaToB 0OpaOOTKH TONYYSHHBIX SKCHEPHUMEHTATBHBIX
JaHHBIX U IPOBEPKa X MPABUILHOCTH.

B ciiydae HexBaTKM BpeMEHU Ha pean3aluio B Kilacce MyHKTa 4 JaHHON CXeMbl
PEKOMEHIYETCSI  MPEUIOKHUTh  OOYYaloIIMMCSl  BBIMIOJIHUTH  COOTBETCTBYIOIIHE
ACHCTBHUS JOMa, a MyHKT 5 peanu3oBaTh B Hadaje CICAYIONIETO 3aHSTHSA,
aub0 TPOBECTHM HEOOXOJUMBbIE OOCYXIEHUs ¢ OOyYaronMMUCS B TMOpPSJIKE

WHMBUIYaTbHON PaOOTHI.



Conep:xkanue kypca «OCHOBbI (PU3HYECKOT0 IKCIIEPUMEHTA)

11KJIACC

3ansaTue 1. OneHKa BeJIMYUHBI TOPU30HTAJILHOM COCTABJSIONIEH MATHUTHOM
HHIYKIHMUA MATHUTHOTO 10Jis1 3eMJIu

Ilpakmuxym

3aoanue. OrueHUTEe MOJIYJIb TOPU3OHTAIBLHOM COCTaBIAIONICH BEKTOpa
MarHUTHOM MHJIYKIIMA MArHUTHOTO TOJIs 3EMITH.

Obopyoosanue. Kommac, conenoun (amamerp 10 cm, 150 BuTKOB),
1abopaTOPHBIN OJIOK MUTAHUS, TPAHCIIOPTHUP.

Kpamxoe onucanue pewenus. 1IpoBOOUTCS DKCIEPUMEHT IO ONPEACICHUIO
IPOCTPAHCTBEHHOW OPUEHTAIIMK BEKTOPA UHAYKIIMM MarHUTHOTO TIOJIs, CO3/1aBaEMOT0
Ha OCH COJICHOWJIa TIPH CYTICPITO3UIIMH MAarHUTHOTO TOJIST 36MJIM M1 MarHUTHOTO TTOJIS
COJICHOH/Ia, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKax cosieHoua. [1o 3Toit 3aBucuMOCTH
ONPENEACTCS MOMAYJb TOPHU3OHTAIBHOM COCTABIAIOIICH BEKTOpAa MAarHUTHOU
WHIYKIIUU MarHUTHOTO TMOJIst 3eMITH.

Onucanue cxooiceii pabomsr npaxmuxyma: [8], rimaBa Ne 4, mabopaTopHas
pabota Ne 12.

3anaTue 2. W3MepeHue 3aBHCHUMOCTH BeJMYMHbI MATHUTHOH WHIYKIHH
MAarHMTHOIO MOJISI MATHUTA OT PACCTOSIHUS

Ilpakmuxym

3aoanue. Izyuute 3aBUCUMOCTh BETUYMHBI MArHUTHON MHIYKIIUM MarHUTHOTO
MOJIsl TIOCTOSIHHOTO MarHuTa Ha €ro MpOoO0JIbHOM OCH CUMMETPUM OT PACCTOSIHUS
MEXAY HEHTPOM MArHUTa U TOYKOU U3MEPEHHU.

Obopyoosanue.  CmapT@oH C  TNPEAYyCTAaHOBIEHHBIM  MPOTPAMMHBIM
oOecrieueHneM JJIS W3MEPCHUS] BEJIWYMHBI MArHUTHOTO TIOJS, HHJTUHIAPUYECKHMA
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C moMOIIbIO TaTYUKOB cMapTHOHA MPOBOIUTCA
npsiMO€ M3MEPEHHUE BEIMYMHBI MArHUTHOM HHIYKIIMM MarHUTHOTO TOJII Ha OCH

OUIMHAPUYICCKOI'O MarouTa B 3aBUCMMOCTHU OT PAaCCTOAHHUA OO0 HCI'O.

3anstue 3. HaGo1eHHe MATHUTHOI'O THCTEpe3nca
Ilpakmuxkym
3aoanue.  HamoTailiTe  HECKOJBKO  BUTKOB M30JIMPOBAHHOTO  MPOBOJIA HA
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MAJTUHAPUYECKYI0O 4YacTh JAnmkW ITaTuBa. [logHecuTe ToOper) Janmku OJIM3KO K
MOJIOKEHUIO ~ JTaTYMKa MAarHUTHOTO TOJs  MoOuipHoro tenedona. [lomaii
ANEKTPUYECKUH TOK B TMPOBOA. V3MephTe 3aBUCHMOCTh BEIWYUHBI WHIYKITUU
MarHUTHOTO TIOJIsI HAa TOPIIE JIAMKH OT CHJIBI TMPOTEKAIOIIEro uepe3 MPOBOJ TOKa.
Jist  3TOro BHAYaJie TMOBBIIANTE 3HAYEHWS  CHJIBI  MPOTEKAIOMIETO0  TOKa
710 MAaKCUMaJIbHO BO3MOYKHOTO 3HAYCHHUS, a TOTOM IMOHMKANUTE A0 HYJEBOTO 3HAYCHUSI.
3aTeM CMEHHUTE MOJSIPHOCTh MOAKIIOYEHHS HCTOYHUKA TOKa W TIOBTOPUTE OIIBIT.
[TocTpoiiTe TpaduK, OMUCHIBAIONINI 3aBUCUMOCTh BEJIMYUHBI MAarHUTHOW WHIYKIIHH
Ha TOPIIE JIAIKU OT CHJIBI IPOTEKAIOIIETO Yepe3 MPOBO/ TOKA.

Obopyodosanue. ~ CMapToH ¢  NPEAyCTAHOBIECHHBIM  MPOTPAMMHBIM
oOecrieueHueM I W3MEPCHHSI BEJIMYMHBI MAarHUTHOTO TIOJISA, INTAaTHB C JIBYMS
JanKaMmH, OJHa M3 KOTOPBIX JOJDKHA OBbITh >KEJIe3HOM (MM APYrod >KeJe3HbIN
CEpJICYHUK), JTaOOpPaTOPHBI WCTOYHUK THUTAHUS, OJHOKUILHBIM H30JMPOBAHHBIN
IPOBOJI, BBIICPKUBAIOIMIMK MaKCUMAJbHBIH TOK  JabOpaTOPHOTO  UCTOYHHKA
MTATaHU.

Kpamxoe onucanue pewenus. Jlanka mraTuBa OOMAaTBIBACTCS HECKOJIBKUMU
BUTKaMHU TOJICTOTO HW30JMPOBaHHOTO mpoBoja. C mOMOIIBI0 JabopaTOPHOTO
HMCTOYHHMKA TTUTAHUS Yepe3 MPOBOJI MPOITyCKACTCs ANEKTpUIeckuii Tok. CHavama TOK
MPOITYCKAIOT B OJHOM HAMNPABJICHUM C TIOCTECTICHHBIM YBEIMYCHHEM CHJIBI TOKa
U €  TOCIEAYIOUIMM YMEHBIICHUEM, TOTOM MPOLETYpPY  TOBTOPSIOT ISt
IPOTHBOIIOJIOKHOTO HampaBiieHus Toka. [Ipu 3ToM u3MepsieTcss BeTUYrHA WHIYKITUU
MarHUTHOTO TIOJIS Ha TOPIIE JIAMKU IITaTHBA C MOMOIILI0 MOOHMIIBHOTO TenedoHa.
CTpouTCs 3aBHCHMOCTh BEJIMYMHBI HWHAYKIIUM MArHUTHOTO TIOJS OT  CHJIBI
IIPOTEKAIONIETO uepe3 MpoBoja Toka. OOCyX)aaeTcsi MOMyYeHHBIN TpaduK U sIBJICHHUE

MAarovMTHOIO ruCTepe3unca.

3ansTue 4. U3yuenue padoThl 3JIEKTPOABUIATES U JTUHAMO-MAIIMHBI (YacTh 1)
Jekuusa «NeKTpoABUTATEND U dJIEKTporeHepaTopy». O0Cyx)aaeTcst HCTOPUs
M300peTEeHUsT  DJICKTPOJIBUTATENIsI U  COBEPIICHCTBOBAHHUS €r0  KOHCTPYKIIUH.
OnuchiBaeTCs BHYTPEHHEE YCTPOMCTBO JEKTPOJBUIATENS U IJIEKTPOTr€HEPATOPa.

Pa3zbuparoTcs TeopeTuecKue 3a1a4u 1o JaHHON TEME.

3ansitue 5. U3yueHue padoThl 3JIeKTPOABUIATE/sI M IMHAMO-MAIIMHBI (YacTh 2)
Ilpakmuxkym
3aoanue. 1) IIpoBenuTe CEpUIO SKCIICPUMEHTOB U H3MEPHTE 3aBUCUMOCTb CHIIBI
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TOKA, Bblpa6aTBIBaeMOﬁ reaeparopom, OT BCIIMYMHBI MOMCHTA CHJIBI, IMTPHUIIOKCHHOI'O

K €I'0 Bally. 2) HpOBCI[I/ITe CCPHUIO SKCIICPUMCHTOB U U3MCPBTC 3aBUCUMOCTD BCIIMIHNHBI

HaIPSDKEHMS], TOJAHHOTO HA DJJIEKTPOJBUIaTENb, OT YacTOThl €r0 BpAIICHUSHU
MEXaHUYECKON HATPY3KH €T0 Baja.

Obopyoosanue. DNEKTPUUYECKUA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTar, COeIMHUTEINbHBIE POBO/IA, TAOOPATOPHBIN UCTOYHUK MTUTAHUS, MYJIbTUMETP
(ammiepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewenus. 1IpoBoaATCS ONBITHI 110 U3MEPEHUIO 3aBUCUMOCTH
CHJIBI TOKa, BbIpa0aThIBAEMON TE€HEPaTOpPOM, OT BEJIMYMHBI MOMEHTa CHIIBI,
OPWIOKEHHOTO K €ro Baily. IIpOBOIWTCS ONBIT MO M3YYEHUIO CBSI3M BEJINYUH
HaIpsDKEHUs, MOJAHHOIO Ha JJIEKTPOABUIaTellb, OT YacTOThl €ro BpAalllCHUS
Y MEXAaHUYECKOW Harpy3KH ero Bajia.

Onucanue cxoocux pabom npaxmuxyma: 1) MexayHapomHas OJUMITHAIA
110 SKCTIepUMeHTanbHOM Pusuke 2018 r., 3anauya « MOTOPUMK C pEAYKTOPOM», ITYHKTHI
NeNe 1-4; 2) MexxayHapoaHasi OJUMITHAA MO SKCIepUMeHTanbHou pusuke 2022 1.,

3anaya «DoHapby, mMyHKTH NeNe 14,

3ansaTne 6. MWM3yuyeHue 3aBHCHMMOCTH NepHOAA KoJeOaHMIl JHHeHKH
HA HMJIMHAPUYECKON OBEPXHOCTH OT PaJnyca ee KPpUBHU3HBI

Ipakmuxkym

3aoanue. Onpenenure XxapakTep 3aBUCHMOCTH TEpHOJia KoJieOaHUN JTUHEHKH,
[OJIOXKEHHOW Ha LWIMHAPUYECKYI0 IOBEPXHOCTh, OT paguyca KPUBU3HBI 3TOU
MTOBEPXHOCTH.

Obopyodosanue. Habop UIMHIAPOB pa3sHOro pajauyca (Hampumep, pa3indHbIe
IWJIMHJPUYECKUE COCY/IbI), IMHEIKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IlpoBomutcs cepusi NPSAMBIX H3MEPEHHM
3aBUCUMOCTH TIEpHOJa KOJeOAHWM JIMHEWKH, TOJOKEHHOW Ha MUIWHIPUYECKYIO
OBEPXHOCTh, OT pajdyca KPUBU3HBI ATOW MOBEPXHOCTU. MCHONB3YIOTCS METOJIbI
JMHeapu3aluy U Tpaduyeckoro aHain3a SKCIePUMEHTAIbHBIX JaHHBIX.
3anaTue 7. U3ydeHue 3aBHUCUMOCTH AMILUIMTYAbI KOJeOAHHI NPYKHUHHOIO
MAasITHMKA OT BpeMeHH

Ilpakmuxkym

3aoanue. WVI3MepbTe 3aBUCUMOCTh aMIUIMTYIbl 3aTyXaloIIUX KOJeOaHM
NPYKUHHOTO MasTHUKA OT BpemeHH. [IpoBepbTe rumore’y o0 3KCIOHEHIMATbHOM

XapakKTepe HOHy‘ICHHOﬁ 3aBUCHUMOCTHU.
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Obopyoosanue. llpyxxuHa oT TuHAMOMETpa ¢ npeaenaoM udmepenuit 1 H, rpy3
maccoii 150 r, cekyHomep, IMITaTUB C JIAMKOK U My(TOM, TUHEIKA.

Kpamxoe onucanue pewenus. ITIpoBOAUTCS SKCHEPUMEHT IO MPSIMOMY
MU3MEPEHUIO0 3aBUCUMOCTH AaMIUIMTYAbl 3aTyXaloImUX KoJeOaHWi MpYKHMHHOTO
MasiTHUKa OT BpemeHH. CTpouTcs rpa@uK HCCIETOBAHHOW  3aBUCHMOCTH

B JIMHCAPU30BAHHOM BHU/IC.

3ansaTue 8. U3MepeHne akTHBHOIO U PEAKTHBHOIO CONPOTHBJICHUN KATYIIKH
HHIYKTHBHOCTH

Ilpakmuxkym

3adanue. Cobepute MEKTPUUECKYIO LIETb U3 MOCIEN0BATEIbHO COEINHEHHBIX
pe3ucropa M KaTyIIKM WHAYKTUBHOCTH. IIpoBeaute u3MepeHHE 3aBHCHUMOCTHU
HAIpPsDKEHUS Ha PE3UCTOPE OT YacTOTHI IIOJABAEMOr0 Ha 3Ty LENb HAIpPSHKCHUS.
IIo mOIydYEeHHBIM JAHHBIM ONPEAEIUTE AKTUBHOE COIPOTHUBICHHE U PEAKTUBHOE
CONPOTHUBIICHUE KAaTYIIKH UHAYKTUBHOCTH. PaccunTtaiite MHAYKTUBHOCTD KaTYyILKH.

Obopyoosanue. Karylika HHIYKTUBHOCTH, PE3UCTOP C CONPOTUBICHHUEM,
OJIM3KUM K aKTUBHOMY COIPOTHUBJICHUIO KaTyIIKU MHAYKTUBHOCTH, COCIUHUTEIbHBIC
MIPOBOJIa, T€HEPATOpP HU3KOW YacTOThI, OCUMIUIOrpad WM BOJBTMETP MEPEMEHHOIrO
HaIPSHKEHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercst  dJeKTpUUYecKas  LeEMb
U3 TIOCJIEJOBATENbHO COEIMHEHHBIX pPE3UCTOpPa M KATYLIKW HWHAYKTUBHOCTH.
Ha »1y wnens mnopaercs mnepeMmeHHoe HampsbkeHue. [IpoBoaurcs wu3MepeHue
3aBUCUMOCTH HAIIPSDKEHUS Ha pE3UCTOpPE OT YacTOThl I0J1aBa€MOro Ha ILENb
HampspKeHUs (aMIUIMTyJa  HamnpsbKeHWs Ha  Bcel  menum  mocrosiHHa). [lo
HU3KOYACTOTHOM obOnactu Tpaduka ONpeAeNseTcss aKTUBHOE COINPOTUBIICHHE
KAaTyIIKA UHAYKTUBHOCTH, TI0 BBICOKOYACTOTHOM YaCTH ONPEEISIETCS] HHIYKTUBHOCTh

KATYIIKH.

3ansTue 9. 3Byk. Ocumiiorpamma 3syka. CiekTp 3ByKa

Jexkuyusn «BBenenue B DKCIIEPUMEHTAIBHYIO aKyCTHUKY». BBOISTCA OCHOBHBIE
NOHATUS aKycTHKU. OOCyXkmaercs MeXaHUKa PpaclHpoCTPaHEHUsI aKyCTUYECKUX
koneOanuii. BBomurcsa moHsTHE TOHA M 00epTroHa. OOCYXKIAIOTCS METObI
MCCJIEI0BAHMS 3BYKOBBIX CHUTHAJIOB.
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Ipakmukym

3aoanue. IlpoBenuTe cepuro HKCIEPUMEHTOB IO 3alKUCH  OCHWLIOTPaMM
U CIEKTPOB TJIACHBIX 3BYKOB OJIHOM 4YacTOThl. ONUIIMTE OCHOBHBIE OTJIMYHUS
B OCHMJIJIOTpaMMax JUIsl pa3HbIX IJ1aCHBIX 3BYKOB. OTBEThTE Ha BOIPOC, H1OCTATOYHO
JIU 11 ONMCAHUs KaKOT0-JIM0O0 3ByYaHMsI OJTHOM JIUIIb CIIEKTPOrpPaMMBbl?

Obopyodosanue. 11lepCOHANBHBIM KOMIBIOTEP € MUKPO(POHOM UK cMapTHOH
C IPEAYCTAaHOBJIICHHBIM MTPOTPAMMHBIM 00€CTICYUEHUEM.

Kpamxoe onucanue pewenus. IlpoBogurcst  cepust  DKCIEPUMEHTOB
M0 TMOJYYEHHUID OCHWUIOTPAMM U CIEKTPOB TJIACHBIX 3BYKOB OJHOM YacCTOTHI.
[IpoBOAMTCS CpaBHUTENIBHBIN U KAUECTBEHHBIN aHAIN3 OCIIUJUIOTPAMM U CIIEKTPOB.

Onucanue cxooiceti pabomsi npakmuxkyma: MexIyHapoaHas OJUMIIAA/A IO

skcriepuMenTaabHor Qu3uke 2017 T., 3amada «AKYCTHYECKHE PE30HATOPBD», YacTb
Nel.

3ansartue 10. Ctosiuue MmexaHMYeCKHe BOJIHBI

Jexkuyua «Ctosiurie MexaHUUecKue BOIHBD. OOCYyXIaeTcs MeXaHUKa CTOSYHX
BOJIH B OJIHOMEPHOW cpeje. PaccmaTpuBaroTcss MpuUMeEphl pa3IMYHBIX TPAHHUYHBIX
YCIOBHUM.

Ipakmuxkym

3aoanue. Tlogyiite B mpoOUpKy Tak, 4TOOBI OHA Hadaja 3ByudaTb. [IpoBemute
M3MEPEHHE 3aBUCHMOCTH YaCTOThI OCHOBHOTO TOHA M IEPBOTO 00EPTOHA BO3AYIITHOTO
cTosiba B MPOOUPKE OT BBICOTHI ATOTO cTos0a. J[Jis M3MEHEHuUsl JIMHBI BO3AYIIHOTO
cToJi0a 3anmoJiHsiTe TPOOUPKY BoJIoN. OripeieIuTe CKOPOCTh 3ByKa B BO3AYXE.

Ob6opyoosanue. IlepcoOHAIBHBIA KOMIIBIOTEP ¢ MHUKPOPOHOM MU CMapT(OH
C MPEeyCTAaHOBIIEHHBIM IPOTPAMMHBIM 00€CTICUeHHEM, POOHUPKa, BOJIA, JIMHEHUKA.

Kpamkoe onucanue pewenus. IlpoBoguTcst  cepus  SKCHEPUMEHTOB
M0 WM3MEPEHUI0 aKyCTUYECKOTO CIIeKTpa 3ByYaHHs] MPOOUPKH, BO3HUKAIOIIETO
Mpy BAYBaHUM B Hee Bo3ayxa. CTpouTcsl TUHEAPU30BaHHBIN TpaduK 3aBUCHUMOCTH
9JaCTOTBl OCHOBHOTO TOHa W TIIEPBOIO  OOEpPTOHA OT BBICOTHI  BO3IYIIHOTO
cTosiba B mpobupke. Ilo moyiydeHHBIM JAaHHBIM OMNpPEAENsAeTCd CKOPOCTh 3BYKa
B BO3/yXE.

Onucanue cxoxceii pabomul npakmukyma: MexayHapoAaHas OJHUMIIHAIA
no skcnepuMeHTanbHoM ¢usuke 2017 r., 3amaya «AKYCTHYECKHE PE30HATOPHDY,

qacTh No 2.
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3ansaTue 11. U3mepenne nokasaresisi NpeJOMJIEHUS CTEKJIA

Ilpakmuxkym Ne 1

3aoanue. Onpenennurte nMoKazaTelb MPeJIOMICHUS! CTEKJITHHON TUIaCTUHBI.

Obopyoosanue. IlpeameTHOE CTEKII0, MWUIMMETPOBKA, Ja3epHas YyKa3Ka,
JIMHEWKH, IITATUBBI C JAKOU U My(TOM.

Kpamxoe onucanue pewenus. IlpoBomurcs  cepusi  IKCIEPUMEHTOB
M0 U3YYEHUIO MEepEeHaIpaBIeHus Jiyda CBeTa, MaJalollero Ha OOKOBYIO MOBEPXHOCTh
MPEeIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BHIOpaHHOTO yria majaeHus. Beraucnsercs
MOKa3aTelb MPEJIOMIICHUSI MaTepuaia MIaCTUHBI.

Onucanue cxooicell pabomul npakmuxyma: MexnyHapoaHas oJduUMIIHaaa
no 3kcrnepuMeHTanbHol ¢usuke 2021 r., 3amaya «OTpakeHHe, NPEIOMIICHHE
U MPOIyCKaHUe», MyHKT Ne 4.

Ilpakmukym Ne 2

3adanue. Onpenenute ¢ MAKCUMaJIbHOM TOYHOCTBIO ITOKa3aTelb MPEIOMIICHHUS
MaTepuasa MpU3MBbI.

Obopyodosanue. Ilpu3mMa, nazepHas ykazka, TPaHCIIOPTHUP, IITATUBBI.

Kpamxoe onucanue pewenus. 1IpOBOIUTCA ONBIT 10 HU3MEPEHUIO
MUHUMAJIBHOTO YIJla OTKJIOHEHMs JIa3€pHOI0 JIyda TPEYroJbHONW pPaBHOCTOPOHHEN
npu3moii. [lo TmomydeHHOMY 3HAaYeHHWIO YIJIa PACCUMTHIBACTCA IMOKA3aTelb

IIPEJIOMIICHUS IPU3MBL.

3ansTue 12. [losiHOe BHyTpeHHee 0TpaKeHUe

Jexkuyua «lIpumenenue »>¢¢ekTa TMOTHOTO  BHYTPEHHETO  OTPaKCHHS
B m3MepeHusix». OOcyxnaercs 3¢GGeKT TOJHOTO BHYTPEHHEIO OTPaKECHHS.
OnucelBalOTCST TPUEMBbI TIO0 HCTONB30BAHUIO ATOro 3(Qexta mpu MNPOBEACHUU
ONTHYECKUX U3MEPEHUN.

Ipaxkmuxkym

3aoanue. Onpenenvre NoKa3areib MPEIOMICHUS MaTepUalia IPU3MBI.

Obopyoosanue. CTEKIIIHHAsA IPU3Ma, J1a3epHas yKa3ka, JTUHeKa.

Kpamxkoe onucanue pewenus. IIpoBoguTcs ombIT 1o HaOmojeHUI0 dddekTa
MOJIHOTO BHYTPEHHETO OTPa)KEHUSI CBETA, KOTOPBIN pPacCIpOCTpaHAETCS B IMpHU3ME.
W3mepsitoTcss mapaMmeTpbl, NpU  KOTOPbIX Jocturaercs 3¢pdext. Brrancnsercs
NoKa3aTeNb MPEJIOMIICHHUS MaTepraa Mpru3MBbl.

Onucanue cxoxceii pabomuvl npakmukyma: MexayHapoaHas —OJMMIIHMAIA

1o ’KcrepuMenTanbHol pmsuke 2021 1., 3agaua «lucnepcus», myHkT Ne 1 [16].
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3ansaTue 13. IlpoBepka ¢(opMyJibI TOHKOW JHH3BI € MOMOUIIbIO MeTOIA
napajjiakca, NpPMMEeHEeHHOT 0 1J1sl Onpe/aeseHUs MO0JI0KEeHUs N300pasKeHus

Ilpakmuxym

3adanue. Ompenenute ¢ MaKCUMaJIbHOM TOYHOCTBHIO (DOKYCHOE PACCTOSHHUE
coOuparomei JTHH3HI.

Obopyoosanue. CoOuparolias JuH3a, ONTHYECKasi CKamMbs (JIUOO MepHas JICHTa
Y KpEeTJICHHE JTSI JIMH3bI), IBE UTJIBI OT MIMPHIIA (CO CTOYSHHBIM OCTPUEM ), TUTACTUIINH,
TOYEYHBI ICTOYHHK CBETA.

Kpamkoe onucanue pewenus. OOCyxnmaercs U aeMoHCTpupyeTcs 3hdekt
napayiakca. M3yueHHbId 3(G(dEKT HCMONb3yeTcss AN OMPEICNICHUs MOJIOKECHUS
N300pakeHHsT UCTOYHUKA CBETa C MaJOil CBETUMOCTbIO, MOJYYEHHOTO C MOMOIIBIO
coOuparomieid auH3bl. [l0 HECKOJIBKMM OINBITAM PacCUUTHIBAETCA (POKYCHOE

PaCCTOAHUC JIMH3EI.

3ansaTue 14. U3mepenue (pOKYyCHOTO PACCTOSTHUS PACCEMBAKOIIECH JTHH3bI

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMalIbHOM TOYHOCTHIO (DOKYCHOE pPACCTOSHUE
pacCeHnBarOIEH JINH3BI.

Obopyoosanue. PacceuBaromias JHMH3a, coOMparolas JHMH3a, ONTHYECKas
CKaMbsl (TMOO MepHas JICHTa W KPEIUIeHWs [Jsl JIMH3), JUCT KapTOHA, HO>KHULIBI,
TOYEYHBII UICTOYHUK CBETA.

Kpamkoe onucanue pewenus. O0CyXIar0Tcs MpUeMbl U3MepeHUsT (OKYCHOTO
pPacCTOSIHMSL ~ pacCeMBarolle  JuH3bL.  [IpoBOAHMTCS  ONBIT MO  MOJYYEHUIO
JEMCTBUTEIBHOTO U300paXKEHUsI B paCCEUBAIOIICH JIMH3€E TyTEM CO3AaHUS C TIOMOIIBIO
coOuparomied JMH3bI MHUMOIO HWCTOYHMKA JUISI  PACCEMBAIOLIEH  JIMH3BL.
Taxke NPOBOIUTCS OMBIT MO HAOIIOACHUIO PACXOISIIEroCs CBETOBOIO ITy4Ka,
00pa30BaHHOI'O CBETOM, H3JIYYEHHBIM TOYEYHBIM HMCTOYHMKOM W MPOILIEIIINM
Yyepe3 pacCcerBaIOIIyIO JIMH3Y, HAa KOTOpYIO0 HakieeHa auadparma. Ilo pesynabraram
MOJIyYEHHBIX SKCIEPUMEHTOB PACCUMTBHIBAETCS ONTHUYECKas CHJIA PacCEUBAarOLIEH
JIUH3BI.

Onucanue cxooiceti pabomwr npakmuxyma: [8], rmaBa Ne 5, mabopatopHas
pabota Ne 12.
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3ansatue 15. OnpenesieHne AJMHBI BOJIHBI JIA3€PHOr0 U3JIYyYeHHsI ¢ MOMOUIbIO
cxembl FOHra

Ipakmukym

3aoanue. IlpuaymailTe OSKCIEPUMEHTAIBHYIO YCTaHOBKY, ITO3BOJISIOILYIO
HaOII0/aTh MHTEP(PEPEHIIMOHHYI0 KapTUHY OT CBETOBOTO M3JIy4YCHHUsS Ja3epa.
Onpenenute AJIMHY BOJTHBI U3TyUYCHHUS JTa3€PHON YKa3KHU.

Obopyoosanue. JlazepHas ykaska, HUTKa, QoJibra, OyJIaBKu, SKpaH, pyJeTKa.

Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMH HHUTKOW OylaBKaMu
IIPOKAJILIBAIOTCS JIBa OJIM3KOPACIIONOKEHHBIX OTBEPCTHS B aJIIOMUHUEBOM IHILEBOM
donbre. IlomydeHHble OTBEPCTHSI OCBELIAIOTCS JIa3epHBIM NydykoM. B mpoieniem
cBeTe HaOmoaaeTcss nHTepdepeHIIMoOnHas KapTuHa. [10 pacCTOSHIIO MEX Ty TTOJIOCAMHU
MHTEP(PEPEHITMOHHON KapTHUHBI M PACCTOSHUIO MEXIY OTBEPCTUSAMH B (oJibre
PacCUMTHIBACTCS JIJIMHA BOJIHBI CBETA B JIa3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  npakmukyma:  3aKIIOYUTCIBHBIM  dTam
BCEPOCCUMCKOM OJIMMIHUABI MKOJIbHUKOB 1o (u3uke 2000 1., 11 kimacc, 3amaga Ne 1.

3anaTue 16. U3yyeHue cmekTpa cBeTa Pa3jiMYHbIX HCTOYHUKOB C MOMOUIbIO
AU pPaKUUOHHON pelIeTKH

Ipakmuxkym

3aoanue. llpunymaiite, cCOOEpUTE U OMUIINTE YKCIIEPUMEHTAIIbHYIO YCTAaHOBKY,
TTO3BOJISIONITYIO TIOYYNTh ONITUYICCKUH CIICKTP M3ITyUSHHS CBETA Pa3IMYHBIX UCTOUHUKOB.
[TpoBenuTe riccne0BaHUE CIIEKTPOB MPEIJIOKCHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. JlndpakironHas penietka, GoHapb ¢ JamMInoil HaKaJlWBaHUS,
CBETOAMOIHBIN (DOHAPH, TA30pa3pPsIAHAS JaMIIOUKa, dKpaH, quadparma, MepHas JCHTA.

Kpamkoe onucanue pewenus. IlpoBogutcs  cepus  KCIEPUMEHTOB
Mo HaONIOACHUIO ONTUYECKUX CIEKTPOB H3JIYYCHHUS HCTOYHUKOB CBETa pa3HOU
npupoAbl. [IpoBOIUTCS CpaBHUTEIBHBIA U KOJTMYECTBCHHBIA aHAIN3 dTHUX CIIEKTPOB.

Onucanue cxoxcei pabomuvl npakmukyma: MexayHapoaHas —OJMMIIMAIA
o skcnepuMeHTabHON (pusuke 2018 r., 3amaua «CrekTpy.

3ansarue 17. UccienoBanue 3aBUCHMOCTH HHTEHCHBHOCTH CBEYEHHS CBETOAHO/1A
OT CHJIbI MPOTEKAIOIIET0 Yepe3 Hero Toka

Ipaxkmuxkym

3adanue. VI3mMepbTe 3aBUCMMOCTh WHTEHCHUBHOCTH CBEUEHHMS CBETOJMOJA
OT CHJIBI MPOTEKAIoMEero 4Yepe3 Hero Toka. Ompenenure XapakTep H3MEPEHHOM

3aBUCUMOCTH.
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Obopydosanue. CBetoauoj, JOKeMeTp (Wi cMapThoH C  JaTYUKOM
OCBEIICHHOCTH), JabopaTOpHBIN OJIOK muTaHus (WM aBe OaTtapeliku AA, peocTaT
1 MYJIBTUMETP), COCeTMHUTEILHBIE TIPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAMTCA OJKCHEPUMEHT IO MPSIMOMY
W3MEPCHHUIO 3aBUCHUMOCTH WHTECHCUBHOCTH W3JIYyYEHHUS CBETOAMOJA OT CHIIBI
MpOTEKaloIero 4epe3 Hero Toka. Ctpoutcs TpaduK MOIYYEHHOM 3aBUCHMOCTH.
Onpenensiercs XxapakTep 3aBUCUMOCTH.

3anaTue 18. HalOaioneHue wu30upaTelbHOCTH BHYTpeHHero ¢orodddexra
K JJIMHE BOJIHBI CBeTa

Ilpakmuxkym

3aoanue. Y cTaHOBHUTE JIBA CBETOMO/1a IPYT HAIPOTHUB Jpyra. U3yuuTe siBieHue
BO3HUKHOBEHHUS (OTOTOKAa B OCBenaeMoM cBetoauojge. Jlias 3Toro usMepnTe
3aBUCUMOCTh CUJIbI (POTOTOKA OT HAMPSHKEHUSI HA CBETOJIUOIE, BHITIOJIHSIONIEM POJIb
ucToyHuka cpeta. [loBTOpuTE OMBIT, MPUMEHSASI B KAaueCTBE MCTOYHUKOB CBETa
CBETOJIMObI, JAIOIINE CBET C pa3sHbIMU UIMHaAMU BOJH. Omnpenenute yCIOBHS,
MIPU KOTOPBIX B OCBEIIIAEMOM CBETOIMOIE BOBHUKAET (POTOTOK.

Obopydosanue. Tpu mapbl CBETOAMOJIOB Pa3HBIX I[BETOB (KpAaCHBIC, 3EJICHBIC
Y CUHHE), OJIOK MUTAHUSI CBETOIMO/Ia-OCBETUTEIISI, MYJIBTUMETD.

Kpamkoe onucanue pewenus. JIBa cBeTOMOJa YCTAHABJIMBAIOTCS HAMPOTHUB
apyr apyra. Uepe3 OJMH CBETOAMON MPOIYCKAETCA TOK OT MCTOYHUKA MUTAHUS.
N3yyaeTcss siBlIeHHWE BO3HMKHOBEHHUS (OTOTOKA BO BTOPOM  CBETOJHUO/IC.
Oo6napyxuBaercs, 4to (OTOTOK BO BTOPOM CBETOJMOJEC BO3HUKAET TOJIBKO
IIPU OCBEILCHUU €r0 CBETOAHUOJOM C JJIMHOM BOJIHBI, MEHBIIEH WIM PABHOW JJIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEIIAEMbIN CBETOIUO/.

Onucanue cxooicell pabomuvl npakmuxyma: MexXayHapoaHas oJauUMIUaAa
o skcnepuMenTanbHon pusuke 2020 r., 3agaua «Onromapay [17].
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IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA KYPCA BHEYPOUYHOM
AEATEJBHOCTHU «OCHOBbBI ®U3NYECKOI'O SKCIHEPUMEHTA)>

JIMYHOCTHBIE PE3YJIBTATHI

B cghepe epasxcoancrozo eocnumanusi:

TOTOBHOCTbh BECTH COBMECTHYIO JE€ATEIbHOCTh B MHTEpECAX I'PaXAaHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYIIPABICHUHN B 00pa30BATEIbHON OpraHU3aluu;

YMEHHE B3aMMOJICHICTBOBATh C COLMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U HA3HAYCHUEM.

B cghepe nampuomuueckozo eocnumanus:

c(hOPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UIEHTUYHOCTH, ATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUHCKUX YUEHBIX B 00JIaCTU (PUUKU U TEXHUKH.

B cghepe oyxosHno-npascmeennoco éocnumanusi:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIOCOOHOCTh ~ OLEHMBATh  CHUTyalldl0 W  NPUHUMAThb  OCO3HAHHbBIC
pelIeHus, OPUEHTUPYSICh Ha MOpPaJbHO-HPAaBCTBEHHBIE HOPMBI M  IIEHHOCTH,
B TOM YHCJIE B ACATEIbHOCTUA YUYEHOIO;

OCO3HaHME JJMYHOTO BKJIa/1a B MOCTPOEHUE YCTOMYUBOTO OYIyILIETO.

B cghepe sacmemuueckozo 6ocnumanusi:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOUAsl 3CTETHKY HAyYHOTO TBOPYECTBA,
npucymiero Gu3n4ecKoi HayKe.

B cgpepe mpyoosozo eocnumanusi:

MHTEpPEC K pasinyHbiM  cdepaM  NpoPecCHOHANBHOW JI€ATENbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3MKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyayteit mpodeccun U peann30oBbIBaTH COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa3OBaHUIO B 00JacTH
(GU3UKY HA IPOTSHKEHUN BCEH JKU3HMU.

B cghepe sxonocuueckoco 6ocnumanus:

c(hOPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, OCO3HaHUE TIJI00aIbHOIO
XapaKTepa SKOJOTUYECKUX POOIIieM;

IJTAHUPOBAHKUE U OCYILECTBIICHUE JICHUCTBUN B OKPYXKAIOIIEH CPEAE Ha OCHOBE
3HAHHMS LEJIEW YCTOMYMBOrO Pa3BUTHS YEIOBEUECTBA;

pacUIMpPEeHUE OMbITA AESITEIIbHOCTH KOJIOTMUYECKOW HAITPaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 1O (hU3UKE.
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B cgepe yennocmu nayunozo nosnamusi:

c(hOPMHUPOBAHHOCTL MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHWE LIEHHOCTM HAyYHOM JeATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHUs] (PU3MKU OCYHIECTBISATh MPOEKTHYIO U HUCCIEAOBATENIbCKYIO JIEATENbHOCTh

HMHAWBUAYAJIbBHO U B I'PYIIIIC.
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METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIE eiiCTBUSA:

Ba3oBhle JJornuyeckue 1eMcTBUSA:

CaMOCTOATENIbHO  (OpMyJIUpoOBaTh U aAKTyalIH3UpoOBaTh  MpoOJemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

OMpeNeNsaTh LeTu JeSTeIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JOCTHXKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHUS B pACCMATPUBAEMBIX (hHU3HUCCKUX
SIBJICHUSIX

pa3pabarbiBaTh IUJIaH PEIICHUS MPOOJIEMBI C YUETOM aHaIU3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJITATOB
IEJISIM, OLICHUBATh PUCKHU TIOCIIEJICTBUN JIEATEILHOCTH;

KOOPJIMHUPOBAThH U BHITIOJIHATH PAabOTy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHHUPOBAHHOTO B3aWMOICHCTBHS,

Pa3BUBATb KPCATUBHOC MBIIMIJICHUC ITPH PCIICHHUHN ) KU3HCHHBIX HpO6JIeM.

Ba3zoBble ucciieqoBarebCKue 1eicTBHA:

BJa/leTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHITHSIMH U METOJaMU
(u3nuecKoi HayKH;

BJIQJIETh HaBBIKAMHU Y4E€OHO-UCCIIEI0BATEIbCKOM M MPOEKTHOM NEATEIbHOCTH
B 00nacTy (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METO/IOB pelieHusl 3anad (U3MYECKOTO COJepKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METOJIOB ITO3HAHUS;

BIAJETh BUAAMHU  JICATEILHOCTH MO TOJYYEHUID  HOBOTO  3HAHMS,
€ro MHTepIpeTanuu, MNpeoOpa3oBaHUI0 U NPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUYE€OHBIX ITPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh  MIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlU3UpoBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PEICHUs], HAXOJUTh apryMEHThI ISl JOKa3aTelIbCTBa CBOUX

YTBEPKIAECHUMN, 3aaBaTh IapaMETPbl U KPUTEPUU PELLICHUS;
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aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJ€ PpELICHUS 33Jauyd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh HX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (POpMyJIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA MO (QU3MKE B MPAKTHUYECKYyIO 001acThb
AKU3HEAESTEIbHOCTY;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, TPEJIaraTh OPUTMHAIIBHBIE MOJX0/IbI U PELLICHUS;

CTaBHUTDb HpO6JI€MI)I H 3ala4i, JOITYCKAIOMUC aJIbTCPHATUBHLIC PCIICHUS].

Pabora ¢ uapopmanmeii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUsT UHGOpMAIMU (PU3MUECKOTO COACpIKAHUS
W3 HWCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IOWCK, aHAIN3,
CUCTEMATHU3AIMI0 W HWHTEpHpeTanuio WHGOPMAIMU Pa3IUYHbIX BUAOB U (GopM
MIPEICTABIICHHS;

OIICHUBATH JIOCTOBEPHOCTH HH(OPMAITHH;

WCIIONIB30BaTh  CpeACTBa  MH(POPMAIMOHHBIX W KOMMYHHKAITHOHHBIX
TEXHOJIOTUA B PENICHUU KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OpPTraHWU3AIlMOHHBIX
3a/1au ¢ cCOOI0IeHneM TPeOOBAHMI YPrOHOMUKH, TEXHUKUA 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, TMPaBOBBIX M JITHYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJIEPIKAHMS B PA3TUYHBIX (JopMaATaX C yUeTOM
Ha3HaueHUs WHGOPMAIMKM U 1EJEBON ayJAUTOPUH, BHIOWpAas ONTUMAIIbHYIO (opMy

MMpCACTAaBJICHUA U BU3YyaJIM3allUN.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHﬂ:

OCYIIECTBIISATH OOIIEHNE BO BHEYPOUHOH 1€ATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(PIUKTHBIX CUTYalNi U cMr4aTh KOH(QIUKTHL;

pa3BepHYTO U JOTHYHO M3JIarath CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

MOHMMATh U UCIOJIB30BaTh IPEUMYIIECTBA KOMAaHAHON U MHAUBU Iy aJIbHOM
paboTHI;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JCUCTBUN C YIETOM OOIIUX

HHTCPCCOB U BO3MOKHOCTEH KaXXJ0ro 4JIC€Ha KOJIJICKTHBA,
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OPUHMMATh  LEIM  COBMECTHOM  JESITENBHOCTH, OpraHU30BbIBaTh MU
KOOPAVUHUPOBATh JEHCTBUSL IO €€ JOCTH)KEHHUIO: COCTaBIATh IUIAaH JIEHCTBUM,
pacupenensaTb poJIM C YyYETOM MHEHHUHA YYacTHUKOB, OOCYXKIaThb pe3yibTaThl
COBMECTHO pabOTBHI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJIa U KaXKI0TO yYaCTHUKA KOMaH[Ibl B 0OLIUI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejjiaraTh HOBBIE MPOEKThI, OLICHUBAaTh MJEH C TMO3ULHH HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPAaTETMYECKOE IIOBEIECHHE B  PA3JIMYHBIX

CUTyalnu:Aax, IPOABJIATE TBOPUCCTBO U Boo6pa>1<eHHe, OBIThH HMHHUIIUATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC HCCTBUS:

Camoopranuzamnus:

CaMOCTOSITENIbHO OCYUIECTBIIATh MO3HABATEJBHYIO JESATEIBHOCTh B 001acTU
(U3HKH, BBISBIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIBHO COCTABIIATH IJIaH PEILIEHUS pACUETHBIX U KAYECTBEHHBIX 3a]1a4,
IJIaH BBINOJIHEHHUS TPAKTUYECKOM pabOThl C YYETOM HMMEIOIIUMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

pacuMpsaTh paMKH y4eOHOro NpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

JienaTh OCO3HAHHBIM BBIOOP, ApTYMEHTUPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pElIeHNE;

OLICHHBATh PUOOPETEHHBIHN OIIBIT;

Croco0CTBOBATH (HOPMHUPOBAHUIO U TIPOSBIICHUIO SPYIUIIUU B 00JIaCTH (PU3UKH,

MTOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IETISM;

BJIaJICTh HABBIKAMM TI03HABATEILHON pe(ICKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

UCIIOJIb30BaTh MpUEMbl pedIeKCUU JJIsi OIEHKH CUTYyallud, BhIOOpa BEPHOIO
pelieHus;

yMETh  OIIEHUBAaTh PUCKU W  CBOEBPEMEHHO NPUHHUMATh  PEUICHUS
110 UX CHHIKCHUIO;
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[IPUHUMATh MOTHBBI M apryMEHTBHl APYIMX I[IPU aHaIU3€ pe3yJbTaToB
NEATEIIBHOCTH;

IPUHUMATh ce0sl, IOHUMAasi CBOU HEJOCTATKU U JOCTOMHCTBA,

IIPUHAMAaTh MOTHUBBI M apryMEHThl JPYTMX [PU aHaJIu3€ pe3yJIbTaToOB
NEATEIIbHOCTH;

IMPpU3HaBaTb CBOC IIPABO U IIPABO APYIUX Ha OIITNOKH.

HPEIMETHBIE PE3YJIBTATBI

K xonny 11 knacca od6yyaromuiics HayqYuTCs:

MMOHUMATh POJb (PU3UKU B SKOHOMHUYECKOW, TEXHOJIOTMYECKOH, COLMAIBHOM
U 3THUYECKOH cdepax AesITeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKH B COBPEMEHHOM
HAYYHOW KapTUHE MHpA, 3HAYEHUE ONUCATEIBHOM, CUCTEMATHU3UPYIOIIEH,
OOBACHUTENBFHON M MPOTHOCTUYECKOM (QYHKUUNA (PU3NYECKON TEOpuu, poJib
(¢u3nueckoil Teopur B GOPMHUPOBAHUU MPEACTABICHHUN O (DU3UUECKON KapTUHE MUPA,
MeCTO (U3UYECKON KapTUHBI MHUpa B OOILIEM psAOy COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX [IPEACTABICHUIN O IPUPOLE;

pa3ianyaTh YCJIOBUS NPUMEHUMOCTH H3YyYEHHBIX Mojened (u3nueckux Tei
U TIPOIIECCOB (SIBJICHUH);

paziuuath yciaoBUs (TpaHMIlbl, OOJIACTH) NPUMEHUMOCTH M3YYEHHBIX
(bU3UYECKNX 3aKOHOB, TOHUMATh BCEOOIIMN XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD HCIIOJIb30BAaHUS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSACHATH AJIEKTPOMATHUTHBIC, KBAHTOBbIE MPOIECCHI
U SIBJICHUS, WCIOJB3YyS OCHOBHBIE IIOJIOXKEHUS W 3aKOHBI JJIEKTPOAUHAMUKH
Y KBaHTOBOW (PU3UKH;

OMKCHIBATH U3yUYEHHbIE (PU3MUECKHE MPOIIECCHI U SIBJICHUS;

OOBSCHATH OCOOEHHOCTH NPOTEKAHUS M3YYEHHBIX (PU3UUECKUX SIBICHMUIA;

MIPOBOAMTDH MCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH
C HCIOJB30BAHUEM IMPSMBIX H3MEPEHHUM, MPU STOM KOHCTPYHUPOBATH YCTaHOBKY,
(uKCHpOBaTh Pe3yibTATHI MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEITUYHMH B BHJIE
rpaUKoOB ¢ y4eToM aOCONIOTHBIX MOTPEIIHOCTeH W3MEpPEHUl, NenaTh BbIBOJIBI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

MIPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BETUYMH, IIPH ITOM BHIOMPATH

ONTUMAJIbHBIN MCTOA H3MCPCHUA, OLCHUBATDL a0COJIIOTHBIE M OTHOCHUTENLHBIC
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IMOrp€IHOCTHU IPAMBIX 1 KOCBCHHBIX I/ISMepeHI/Iﬁ;

MPOBOJIUTH  ONBITBI IO TMPOBEPKE MPEUIOKEHHON THUIIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT,  COOMpaTh  AKCIIEPUMEHTAJbHYI0  YCTAHOBKY,  aHAJIW3UPOBATH
MOJIyYeHHBIE PE3YNbTaThl M JENAaTh BBIBOJ O CTATyC€ NPEIJIOKEHHOM T'MIOTE3bI;
coOnrofarh mpaBuia O€30IaCHOrO TpyJa NpU  HPOBEACHUM  HCCIEIOBAaHUM B
pamKax IPAKTUKyMa u y4eOHO-UCCIIEI0BATENbCKON JESTENIbHOCTH C

UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JaOOPATOPHOTO 000y 10BAHUS;

pelIaTh pacyeTHHIE 3a/1a4y C SIBHO 3a/laHHOM M HESBHO 33JaHHOM (U3NYEeCKOU
MO/JIENbIO;

peliaTth Ka4yeCTBEHHbIE 3a/laud, TpeOyroIre MPUMEHEHUs 3HAaHUN U3 pa3HbIX
pa3fenoB Kypca (U3MKH, a TakKe HHTETpallMd 3HaHWM M3 JAPYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOI0 LMKJA: BBICTPAUBATh JOTMYECKYIO LIEMOYKY PaCCyKJICHUN
C ONOPO Ha U3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBIICHMUS,;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA U1 OOBSICHEHHS] OCHOBHBIX MPHHIIUIIOB
pabOThI U3MEPUTENBHBIX TPUOOPOB;

aHAJIM3UPOBaTh U OLIEHWBATh IOCJEICTBUS OBITOBOM M IPOU3BOJACTBEHHOU
NEeSATEIbHOCTH YEJIOBEKAa, CBSI3aHHON C (U3MYECKUMHU IPOLIECCAMH, C TO3HIIMMA
JKOJIOTUYECKOMN 0€301MacHOCTH, IpeICTaBICHUN 0 palMOHAIBHOM
MIPUPOJONOIb30BAHUM, & TaKXE€ PAa3yMHOM MCIOJb30BaHUM JOCTHKEHUN HAYKH
Y TEXHOJIOTUH JUIsl JalbHENIIEero pa3BUTHSI Y€JIOBEUECKOTO OOIIECTBA;

OPUMEHSTh Ppa3IMyHble CIMOCOObI paboThl ¢ uHMOpMaImen QGU3NIECKOro
CoJIepKaHUsl C MCHOJb30BAHMEM COBPEMEHHBIX HH()POPMALMOHHBIX TEXHOJOTHUH,
IPU 3TOM HCIIOJIb30BATh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUH JJIsl TIOMCKa,
nepepaboOTKh M TMPEeAbsIBICHUS YYEOHOW M HAay4YHO-MOMYJSpHOW HH(opManuu,
CTPYKTYpUPOBAaHUS M HHTEpIpEeTaluu WHGPOpPMAIUH, MOJYUYEHHOM U3 Pa3InyHbIX
HMCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATh MOJydyaeMyr0 MH(OPMALUIO U OIICHUBATh
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HAHUM, TaK U HAa OCHOBE aHaIu3a
MCTOYHHUKA NHPOPMAIIHH;

POSBIISITH OPraHU3aIllMOHHBIE U MMO3HABATENIbHBIE YMEHHSI CAMOCTOSITEIIbHOIO
NpUOOpETEHUs] HOBBIX 3HAHWM B MPOLIECCE BBIMOJIHEHHSI NMPOEKTHBIX M y4eOHO-
HCCIIEIOBATENIbCKUX paboT;

paboTaTh B rpymnIe ¢ UCIIOTHEHUEM Pa3IMYHbIX COLIMATBHBIX POJICH;

OpOSABIISTH MOTHBAaLMIO K Oyaymied mnpodeccuoHanbHOM AesTEeNbHOCTH

no CIEHUAIBHOCTSIM (U3UKO-TEXHUYECKOTO npodus.
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11KJIACC

HaumenoBaunue
No KomnuuecTtBo
pasziesioB U TEM [TporpammHoe conepxanue
/o 4acoB
y4eOHOro0 npeaMeTa

Pasznen 1. Dnexkrpoannamuka

1.1. OrmeHka BeIUYNHEI 2 MarnautHoe nojie. Bektop
TOPU30HTAIBLHON MAarHATHOW HHAYKIUU. [ IpuHnmn
COCTaBIIAOLIEN CYyHEPIO3ULINA MATHUTHBIX TOJIEH.
MAarHUTHOW UHAYKIIHHU JIvHUM MarHUTHOW MHIYKIWH.
MarHUTHOTO MOJIS MarauTHoE 10JI€ KaTyIIKH
3emun (TTPaKTUKYM) C TOKOM

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

00yYaroIINXCs

Onepuposams NOHAMUAMU: MATHUTHOE
10JIe, BEKTOP MarHUTHOW WHIYKITUH,
JMHUW MarHUTHOW WHIYKITUH.
Ymemv GopMynupoBaTh MPUHITUI
CYTIEPITO3HUIIMA MAaTHUTHBIX TTOJICH,
M300paKaTh TUHUU UHAYKITUU
MarHUTHOTO TOJISl KATYIIKU C TOKOM,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooumv npumepvi IPUPOTHBIX
00BEKTOB U TEXHUYECKHUX YCTPOUCTB,
SIBJISTFOIITUXCSI HCTOYHUKAMH
MOCTOSTHHOTO MarHUTHOTO TIOJISI.
Ipumersmos TPUHITAT CYTICPTIO3UITUN
MAarHUTHBIX OJIEH.

Hccnedosams IPOCTPAHCTBECHHYIO

OpUCHTAIWIO BEKTOpAa HHAYKIIUU
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MAarHUTHOTO TOJIs, CO3/1aBa€MOTr0
Ha OCH COJICHOW/IA MIPY CYNEPIIO3UIINHU
MAarHuTHOTO MOJIs 3€MJIM U MATHUTHOTO
OJIS1 COJICHOU/1A, B 3aBUCHMOCTH

OT CHJIbI TOKA B BUTKax COJIEHOUAA

U UHMepnpemupo8ams MOITyYCHHBIE
pE3yJIbTATHL.

Onpedensime TO pe3ybTaTaM
MIPOBEJIEHHOT0 AKCIIEPUMEHTA MOAYJTb
TOPU30HTAJIBHOM COCTABJIISIOLIEH
BEKTOpa MarHUTHON MHIYKIIUH
MarHuTHOTO MOJis 3€MJIU, OLIEHUBATh
aOCOJIIOTHYIO U OTHOCUTEIEHYIO
NOTPEIIHOCTh U3MEPEHHOM (PU3nyecKon
BEJINYMHBI.
Hcnonvzoeams xOMnac, COJICHOU/I,
71a00paTOPHBIN OJIOK MUTAHUS,
TPAHCIIOPTHP.
Pewams 3ana4n Ha IpUMEHEHNUE
MPUHIINIA CYTIEPIIO3UIIUU MATHUTHBIX

oJIEN
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1.2.

N3mepenue
3aBUCHUMOCTH BEJIUYUHBI
MAarHUTHOW UHAYKIIHU
MAarHUTHOTO TOJIS
MAar"HuTa OT PaCCTOSTHUSA

(TIpakTUKyM)

MarunutHoe noJie. Bektop
MAarHUTHOW UHAYKUIHH. JIMHUM
MAarHUTHOW MHAYKIWU. MarHuTHoe

I10JIC ITIOCTOAHHOI'O MarHuTa

Onepuposams NOHAMUAMU: MATHUTHOE
10JIe, BEKTOP MAarHUTHOW WHIYKITUH,
JMHUY MarHUTHOW WHIYKITUH.

Ymems n300paxkaTh JMHUM UHIYKIAN
MarHUTHOTO TT0JIS1 TIOCTOSTHHOTO
MarHuTa, coouparb
AKCIIEPUMEHTAIILHYIO YCTaHOBKY.
IIpusooums npumepsi NPUPOIHBIX
00BEKTOB U TEXHUYECKHUX YCTPOUCTB,
SBJISIFOITUXCSI HCTOYHUKAMHU
MOCTOSIHHOTO MAarHUTHOTO TTOJISL.
Ilpumensamos cMapTdoH

C TIPEIlyCTaHOBJICHHBIM MTPOTPAMMHBIM
obecrieueHrueM JjIsl U3MEpPEHUs
BEJTUYMHBI MAaTHUTHOTO TIOJISI, TIpaBUIa
MOCTPOCHUS TpapUKOB 3aBUCUMOCTEN
(bU3UYEeCKUX BEIMYUH APYT OT APYTa.
Hccnedoosams 3aBUCUMOCTD BEIIMUUHBI
MarHUTHOW UHTYKIIUA MarHUTHOTO
TIOJISI IIOCTOSTHHOTO MarHHUTa

Ha €T0 MPOJI0JIBHON OCHU CUMMETPUU

OT paCCTOAHHA MCXKAY HCHTPOM
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1.3.

HaGaronenue
MArHUTHOTO
rucTepesuca

(IpaKkTUKyM)

MarunutHoe noJie. Bextop
MAarHUTHOM MHAYKUHH. JIMHUM
MAarHUTHOM MHAYKUHUHU. MarHutHoe
M0JI€ KATYIIKU C MOCTOSIHHBIM

TOKOM. MarHuTHoe noJjie

MAarHuTa U TOYKOW U3MEPEHUN

U UHmMepPnpemupo8ams MOITyYCHHBIE
pe3yNbTaThI.

Cmpoumbs SKCTIEPUMEHTAIBHO TpaduK
3aBUCHUMOCTH MOAYJISI MATHUTHOM
WHYKIIMY MarHUTHOTO OIS
MOCTOSTHHOT'O MarHuTa

Ha €r0 MPOJIOJIBHOM OCH CUMMETPHH
OT PACCTOSIHUSL MEKTy LIEHTPOM
MAarHuTa ¥ TOYKOU U3MEPEHUN

(c yueToM abCOIOTHBIX MOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYUH).
Hcnonvzoeams TMIIMHAPUIECKUN
IIOCTOSTHHBIN MarHuT, TUHEUKY.
Pewams 3anaun Ha IpUMEHEHNE
MPUHIIUATIA CYTIEPIIO3UIIUH MAarHUTHBIX
noJen

Onepuposams NOHAMUAMU: MATHUTHOE
10Jie, BEKTOP MAarHUTHOM MHIIYKIIUH,
JIMHUA MarHUTHOW UHAYKIHWU,
dbeppoMarHeTuK, MarHUTHBIM

TUCTCPE3HC.
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B BCIICCTBC. (I’epPOMaFHCTI/IKI/I.

MarHuTHbIA THCTEPE3UC

Ymemwb n300paxaTs TMHUA WHAYKIIANA
MarHUTHOTO ITOJISI KaTYIITKH

C MOCTOSIHHBIM TOKOM, OOBSICHATH
sBIICHUS (heppoMarHeTu3Ma

¥ MarHUTHOTO TUCTEpE3Uca, COOUpaTh
AKCIIEPUMEHTAIILHYIO YCTaHOBKY.
I1Ipugooumys npumepst MaTepUaOB,
obnagaronmx GpeppoMarHUTHHIMU
CBOVCTBAMU.

Ipumensamos cMapThoH

C TIPEeTyCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHrueM JjIsi U3MEpPEHUs
BEJTMYMHBI MATHUTHOTO TIOJISI, TIpaBUIa
MIOCTPOCHUS TPahUKOB 3aBUCUMOCTEH
(bU3MYEeCKUX BEIMYUH APYT OT ApyTa.
Hccnedosams 3aBUCHIMOCTD BEIMUNHBI
MarHUTHOW WHIYKIIMA MarHUTHOTO
10JIsE BOJIM3H TOPIIA KaTYIITKH

C MIOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (eppPOMArHUTHBIN CEPCUHHK,

OT CHJIBI TPOTEKAIOIIET0 Yepe3 KaTyIIKY

TOKa U unmepnpemupoesanib

29



1.4

N3yuenune paboTh
AIIEKTPOABUTATEIS
U JITMHAMO-MAITAHBI

(uactp 1) (Jrexuus)

[TocTosiHHBIN TOK, criia AMIiepa
(ee HampaBJIEHUE U MOJYJIb),
AJIEKTPOABUTATENb TIOCTOSTHHOTO
TOKa, TUHAMO-MaIlllnHa (TeHepaTop

MIOCTOSTHHOT'O TOKQ)

IIOJIyYEHHBIE PE3YJIbTAThI

KaK HaOII0IeHHEe MarHUTHOTO
TUCTEpE3uca.

Cmpoumsb 3KCIEPUMEHTAIIBHO IpapuK
3aBUCUMOCTH MOJYJISI MATHUTHOMN
WHAYKIUY MarHATHOT'O MOJISl KaTyIIKH
¢ (peppOMarHUTHBIM CEPACYHUKOM

OT CHJIbI IPOTEKAIOILETO Yepe3 KaTYIIKY
TOKA (C y4eTOM a0COJIFOTHBIX
NOTPELIHOCTEN U3MEPEHHBIX
(bu3MUEeCKUX BETUYNH).
Hcnonvzosams 1a00paTOPHBIA
UCTOYHUK MUTaHUS

Onepuposams NOHAMUAMU: CATIA
Amrepa, 3JIEKTPOIBUTATENb,
JMHAMO-MaIlI1HA.

Ymemw onpenensate MOIYJIb

Y HaIlpaBJICHUE CUIIBI AMIIEpa.

3nameb UCTOPUIO U300pPETEHUS
AIEKTPOIBUraTENS

U COBEPILIEHCTBOBAHMUS

€ro KOHCTPYKIIUH, YCTPOKCTBO
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1.5.

N3yuenue paboThI
AIIEKTPOABUTATEIS
U TMHAMO-MAaITHHBI

(uacThb 2) (MPaKTHKYM)

[TocTosiHHBIN TOK, criia AMIiepa
(ee HampaBJIEHUE U MOJYJIb),
AJIEKTPOABUTATENb TIOCTOSTHHOTO
TOKa, TUHAMO-MaIlllnHa (TeHepaTop

MIOCTOSTHHOT'O TOKQ)

Y TIPUHITUIT JECHCTBUS
3JIEKTPOABUTATEIISI IOCTOSIHHOTO TOKA
Y TMHAMO-MAIIINHEL.

lIpusooums npumepvl TPUMEHECHUS
3JIEKTPOABUTATEIISI IOCTOSIHHOTO TOKa
Y IMHAMO-MAaIIIuHBI.

Onpedensims HaNPABIICHUE BPALLICHUS

SKOPS SJICKTPOABHUTATCIIA IIPU 3aJAHHOM

HaIpaBJICHUH POTEKAHUS
3JICKTPUUYECKOTO TOKa B 0OMOTKaX
CTaHWHEI.

Pewams 3ana4m 0 37I€KTpOABUTATEIIEC
IIOCTOSIHHOTO TOKa U JTMHAMO-MaIlInHE
Onepuposams nouamusamu. cuia
Amriepa, 3IEKTPOABUTATEIb, JTUHAMO-
MalllfHa.

Ymemw onpenensate MOIYJIb

Y HampaBJIeHHE CUJIbI AMIiepa,
coOHpaTh IKCHEPUMEHTAIIbHYIO
YCTaHOBKY.

1Ipueooums npumepvl TPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOSHHOI'O TOKA
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Hroro no pazneny

10

U JTMHAMO-MAIITUHBI.
Ipumensamob TEOPETUUCCKHUE CBEACHUS
00 »JIeKTpOIBUTATEIIC TIOCTOSTHHOTO
TOKa U O TUHAMO-MAIIIHE

JUTs1 OOBSICHEHHSI IPOBOIUMOTO
AKCIIEPUMEHTA.

Hccnedosams Be 3aBUCUMOCTH:

1) cuiel TOKA, BeIpabaThIBAEMOM
TeHEPATOPOM, OT BEJIMUMHBI MOMEHTA
CHJIBI, IPHJIOKEHHOTO K €T0 BaITY;

2) BEJTMYHHBI HATTPSDKCHUS, TIOaHHOTO
HAa DJIEKTPOJABUTATEb,

OT YacCTOTHI €r0 BPAIICHUS

¥ MEXaHUYECKOM Harpy3KkH ero Baja

U UHmMepnpemuposams MOIyUeHHbIC
PE3yIbTaTHI.

Hcnonvzosams 31E€KTPOMOTOP,
71a00paTOPHBIN HCTOYHUK MTUTAHUS,

peocTat, MyJIbTUMETP
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Pa3nen 2. Kojie0anusa 1 BOJIHBI.

2.1.

N3yuenue 3aBucumMocTu
nepuoja KojaeoaHum
JIMHENKU

Ha HWINHAPUYECKOU
MOBEPXHOCTH

OT pajuyca ee

KPUBU3HBI (ITPAKTUKYM)

lMapmonuyeckue KoseOaHusl.

Hx kuHemMaTuueckoe,
JTUHAMHUYECKOE U SHEPTETUYECKOE
onucanue. [lepron u yacrora
kosebanuii. [Tepruoa Manbix
CBOOOHBIX KOJIeOaHU

MaT€MaTH4YCCKOI'O MasiTHHUKA

Onepuposams NOHAMUAMU:
rapMOHHUYECKHUE KOJIeOaHus,

NEepUOJ U YaCTOTa KOJeOaHUH.

Ymems 3anuceiBaTh

U UHTEPIIPETUPOBATh YPABHEHUE
rapMOHUYECKHUX KOJIEOAHUMN, TPUMEHSTh
3aKOH COXPAHEHUS SHEPTUU

JUIs1 KOJieOaTeIbHBIX MPOIIECCOB,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY, OOBSICHSITH POJIb MAJIOCTH
aMIUTUTY]IbI KOJIEOaHUH.

IIpusooums npumepol KoACOATETBHBIX
IPOLIECCOB.

Dopmynuposams TANIOTE3Y O XapaKTeEPE
3aBUCUMOCTH TIeproa KoJieOaHui
JIMHEWKU HA TWJINHIPUYECKON
MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
Hccneoosams 3aBUCUMOCTH TTEpUoOaa
KOJICOAHMI JIMHEUKHU

Ha IUIMHIPUYECKON TOBEPXHOCTH

OT paJiyca ee KpUBU3HbI
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2.2.

N3yuenune 3aBuCUMOCTH

aAMIUIUTY/Ibl KOJIEOAHMIA

["apmonnyeckue konedbanms.

AMIUTYy 13, IEPUOI U YACTOTA

U UHmMepNpPemupo8ans MOJIy4YEHHYIO
3aBUCHUMOCTb.

Cmpoumbs TpaduK 3aBUCUMOCTH
nepuoaa KojeOaHuil JIMHEHKH

HA HWJINHIPUYECKON ITOBEPXHOCTH
OT paanyca €€ KPpUBU3HBI

" JIMHCAPU30BbLIBATH 3Ty 3aBUCHUMOCTD

(c yueTom abCOJIIOTHBIX OTPEITHOCTEN

U3MepsAeMbIX (U3UICCKUX BEJIIMUMH).
llpumensameo nipaBUIIa MOCTPOEHUS
rpadKOB 3aBUCUMOCTEH (PHU3HUIECKUX
BEJIMYMH JIPYT OT JpyTa.
Hcnonvzoeamsv TUHENKY, CEKYHIIOMED.
Yemanasnusame 63aumocsssu
MEXKTY KHHEMAaTUYECKUM,
JTUHAMHAYECKUM U DHEPTETUUYECKUM
OTNMCAaHUEM TapMOHUYECKUX
KOoJIcOaHHH.

Pewams 3anaun Ha TApMOHUYECKUE
KoJIcOaHUS

Onepupogams NOHAMUAMU:

rapMOHUYECKUE KOJIeOaHNS,
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IMPYXUHHOT'O MasATHHUKA
OT BpCMCHHU

(IpaKkTUKyM)

KOJICOAHMIA.
[ToHsATHE O 3aTyXaFOIIMX

KOJIEOAHMSX.

aMIUTUTY/a, IEPUOJ] U YaCTOTa
KoJieOaHW, 3aTyXaHue KoJieOaHUM.
Ymemsb 0OBACHATD 3aTyXaroume
KoJie0aTeNbHbIE MPOIIECCHI C MO3UIUI
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEPruu, cooupaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
1Ipusooums npumepwvl 3aTyXaronIX
KOJIe0aTEJIbHBIX IPOLIECCOB.
Dopmynuposams THIIOTEIY O XapaKTepe
3aBUCUMOCTH aMIUTUTYbI KOJIeOaHU
MPY>XUHHOTO MasTHUKA OT BPEMEHU
IPY HAJIMYUU 3aTyXaHUS.

Cmpoums rpaduk 3aBUCUMOCTH
aMIUTATY/IbI 3aTYXaIOMIMX KOJIeOaHMi
MasiTHUKa BPEMEHH 1 JINHEAPU30BhIBATh
ATy 3aBUCUMOCTH (C YUYETOM
aOCOJIIOTHBIX MOTPEITHOCTEH
U3MEpAEMbIX (U3HMUECKUX BEJIUYUH).
Ilpumename nipaBuIIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (HU3HUECKIX

BEJIMYMH JIPYT OT Apyra.
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2.3.

N3mepenre akTMBHOTO
U PEaKTUBHOTO
COIPOTHUBIICHUN
KaTyIIKH
WHIYKTUBHOCTH

(IpaKkTUKyM)

ITepemeHHBII TOK. AMIUTUTYJHOE U
JNEUCTBYIONIEE 3HAYCHHUE CHIIBI TOKA
1 HanpspkeHus. CHHY CONTANIbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJIEHCATOp U KaTyIlIKa
WHJIYKTUBHOCTH B IIETIH
CUHYCOUJAIBHOTO TEPEMEHHOTO
TOKA. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE U UHIYKTHBHOE)

COINPOTUBIICHUE

Hccneoosams 3aBUCUMOCTDb AMIUTUTY b
3aTyxarouux Kojie0aHui MasTHHUKA

OT BPEMEHHU U UHMEPNPEMUpo8amy

3Ty 3aBHCUMOCTb.

Hcnonv3o6amsb NTUHENWKY U CEKYHAOMED
Onepuposams NOHAMUAMU:
NEePEMEHHBIN TOK, AMIUTUTYIHOE

U JICUCTBYIOIIIEE 3HAUYCHUE CUJIBI TOKA
Y HaIPsDKCHISI, CHHYCOUTQTBHBIN
NIEPEMEHHBIN TOK, aKTUBHOE,
pEaKTUBHOE, EMKOCTHOE U WHIYKTUBHOE
COTIPOTHUBIICHUE.

Ymemsb 0OBACHITH IOBEICHHE
pe3ncTopa, KOHJICHCATOpa W KaTyIITKH
WHIYKTUBHOCTH, BKITFOUEHHBIX B IICTIH
CUHYCOHJIAJILHOTO MIEPEMEHHOTO TOKa,
cOoOMpPATh ANEKTPUUYECKYIO LIETIb
(mocneaoBaTebHO COCAUHEHHBIE
PE3HUCTOP M KaTyIIKa HHIYKTUBHOCTH,
MOJKJIFOUCHHBIE K TEHEPATOPY).
IIpusooums npumepvt TpUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICITAX
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EePEMEHHOT0 TOKA.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTYbl HAMIPSKEHUS
Ha PE3UCTOpPE OT YACTOTHI [10/1aBAEMOT0
Ha BXOJI LIETIM TIEPEMEHHOTO
HAMPSHKEHUS TOCTOSIHHON aMIUTUTY/IbI.
Cmpoums rpaduk 3aBUCUMOCTH
aMIUTATYIbI HATIPSOKCHUSI Ha PE3UCTOPE
OT YacTOThI [10/1aBAEMOT'0 Ha BXO/1 LIETIU
NEPEMEHHOTO HAPSKEHUS TOCTOSIHHON
aAMILTUTY/IBI (C YY€TOM a0COJIIOTHBIX
MOTPELIHOCTEN U3MEPSEMBIX
(U3NYECKUX BEJIMYHUH).

Ipumename nipaBuIIa NOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYWH APYT OT JApyTa.

Hccnedosams 3aBUCUMOCTD aMILTUTYIbI
HaNpPsDKEHUS! Ha pe3UCTOpPE OT YacTOThI
M0/IaBa€MOTO Ha BXO/I IIETTH
NIEPEMEHHOTO HAIMPSHKCHUSI TOCTOSTHHOM
aAMIUTUTY/Ibl U UHMEPNPEMUpo8amy

IIOJIyYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bseneuue
B DKCIIEPUMEHTAILHYIO

aKyCTUKY (JICKITHS)

MexaHnueckre BOIHbI, YCIOBUS
ux pacrpocTtpaHeHus. [lonepeunsie
U TIPOJI0JIbHBIE BOHEIL. [lepuon,
4acToTa, CKOPOCTh
pacnpocTpaHEHUs U JAJIMHA BOJIHBI.
OtpaxxeHue, MpeIoMIICHUE,
uHTEpPEPeHIHS U TUPPAKITUS
BOJIH. 3BYK KaK MEXaHHYECKast
BoJiHa. CKOPOCTH 3BYKA.
I'pomkocTs 3Byka. BeicoTa ToHA.

O6eptonsl. TemOp 3ByKa

Onpedensmsb aKTUBHOE COITPOTHUBIICHHUE
KaTyIIKA HHIYKTUBHOCTH

(o0 HU3KOYACTOTHOM 00acTu rpaduka)
Y MHIYKTUBHOCTH KaTYIIIKH

(0 BRICOKOYACTOTHOM YacTh rpaduka).
Hcnonvzo6ams TEHEPATOP HU3KOM
9aCTOTHI, OCIUILIOTPad) WIIH BOIBTMETP
NEPEMEHHOTO HAMPSKEHUS.

Pewams 3anaun Ha 11eNIM IEPEMEHHOTO
TOKa C PE3UCTOPAMH, KOHJICHCATOPAMH
U KaTyIIKaM{ WHTyKTUBHOCTH
Onepuposams nOHAMUAMU:
MeXaHU4ecKasi BOJIHA, MePUo,
9acTOTa, CKOPOCTh PACIIPOCTPAHCHHUS

W JUTMHA BOJIHBI, OTPAKEHUE,
npesioMIIeHUE, UHTephepeHITUs

U T pakius BOJIHBI, 3BYK, CKOPOCTb,
TPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOp 3BYKa.

Ymemsb 0OBACHITH pa3uyuue MEKIY
TIOTICPEYHBIMH | TPOT0IBHBIMH

BOJIHAMM.
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3namo HOpMYIIbI, CBSI3bIBAIOIINE
CKOpOCTb, IEPUOJI, YACTOTY U IJIUHY
BOJIHBI, IIPOCTEUIIINE METOIbI
VICCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepwvl 3ByKOB pa3HOU
IPOMKOCTH, BBICOTHI TOHA U TEMODA,
SIBJICHUM OTPAXKEHUSI, IPEJIOMIICHUS,
uHTepPEpPeHINH U TUGPAKIIUUA BOTHBI.
Onpedensime Ha CIyX 3BYKH BBICOKHX
Y HU3KUX YaCTOT, TOHAJIbHBIEC 3BYKH
Y ITyMBI.

Pewams 3anaum 0 3ByKOBBIX BOJTHAX

2.4.2. Ocmumiorpamma 1 ITepuon, yactoTa, CKOPOCTh Onepuposams NOHAMUAMU. BHICOTA
Y CTICKTP TJIACHBIX pactpocTpaHEHus U JJIMHA BOJIHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (TPAKTHKYM) CkopocTb 3ByKa. [ pOMKOCTB 3ByKa. 3ByKa, OCHMJLIOTpaMma.
Bricota Tona. O6epronsl. TemOp Ymems 00BACHATH, Kakas nuHGOpMaIus
3ByKa. CITeKTp 3ByKa COJICPKUTCS B OCIIIIJIOTpaMMe,

a Kakasi B CIIeKTpe, COOMupaTh
AKCIIEPUMEHTAIIBHYIO YCTAaHOBKY.
IIpusooumys npumepsl IPUPOIHBIX
IIPOLIECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIBHBIE
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3BYKH U ITyMBI, UX OCIIMJUIOIPAaMM

U CIIEKTPOB.

Ilpumensimo I IOMYy4ECHUS
OCITUJUIOTPaMM U CIIEKTPOB 3BYKOB
NepPCOHAIBHBIN KOMITBIOTED

¢ MUKpPO(OHOM UM cMapTHOH

C MPEAYCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHreM.

Dopmynuposams TUIIOTE3Y O XapaKTepe
OCITUJUIOTPaMM U CIIEKTPOB Pa3IUUHBIX
3BYKOB.

Hccnedosams OCIUILIOTPAMMBI

Y CIIEKTPBI PA3IMYHBIX TJIACHBIX
3BYKOB OJIU3KHX YaCTOT

U UHMeEePNPemupo8ams TH
OCIMIJIOTPAMMBI B CITEKTPHI.
Onpeodensms 10O OCIUIIIOTPaMMaM

Y CIICKTPaM aMIUTATYAbI 3BYKOBBIX
BOJIH, YaCTOTHI UX TOHOB U 00CPTOHOB,
OIICHUBATh A0COJIFOTHBIC

1 OTHOCHTEIIbHBIC IIOTPEITHOCTH

N3MCPCHHBIX (I)I/ISI/I‘-IGCKI/IX BCJIMYHH.
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2.5.1. Crosune MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuasi MexaHUYECKasl BOJTHA
Kak CyMMa JIByX BOJIH, O€TyIux

B IIPOTHBOIIOJIOKHBIX
HamnpayieHusx. [lonepeunsie

U TIPOJIOJIbHBIE CTOSIYME BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnupoCTpaHEHUs U JJIMHA CTOSYEH
BOJIHBI. Y3JIbI U MyYHOCTH.
Brusiaue rpanui] oqHOMEpHON
cpenbl Ha GOPMUPOBAHUE CTOSTIUX
BOJIH. Pe30HaTOPHI C OTKPBITHIMU
Y 3aKPBITHIMU KOHIIAMH. Y CIIOBHS
00pa3oBaHUsI CTOSYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH ¥ OOEPTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Yemanaenusams 63aumoceasu
MEX Yy TPOMKOCTBIO 3ByKa U BUIOM
OCLIWJIJIOTPAMMBI; MEXY BBICOTON
TOHA (TeMOPOM 3BYyKa) U BUIOM
CIIEKTpa

Onepuposams noHAMUAMU.: CTOSTYAS
BOJIHA, Y3€J1 U TyYHOCTh CTOSTYEN
BOJIHBI, OCHOBHOM TOH M 00€pTOH
CTOSTYEN 3BYKOBOMW BOJIHBI.

Ymemb 00BSCHATD yCIIOBUS
00pa3oBaHMs CTOSYMX 3BYKOBBIX BOJIH
B PA3JINYHBIX PE30HATOPAX, TPUHLINII
JNECUCTBUS KAMEPTOHA.

3namo BUABI TPAHUYHBIX YCIOBUH,
(bopMyiy, CBSI3bIBAIOILYIO YACTOThI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUIMHOW pE30HATOpPa U CKOPOCTHIO
3BYyKA.

IIpusooums npumepuvl 3BYKOBBIX
PE30HATOPOB.

Pewams ipocrenme 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX

41



2.5.2 UW3yueHue criekTpa
3ByKa JIMHEWHOTO
pe3oHaTopa

(TIpakTUKyM)

OCHOBHOI TOH U 0OEPTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Onepuposams noHamusmu: OCHOBHON
TOH M OOEPTOHBI CTOSYEN BOJIHBI,
TeMOp 3ByKa, CIIEKTp 3BYKa.

Ymemwv 0OBACHATH, Kakas HHGpOpMaIus
COIEPKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsi TUHEWHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensime 115l NOTYYEHUS 3BYKOB
CaMOJEbHBIN aKyCTUYECKUI PE30HATOP
(mpoOupKy, YACTUYHO 3aMOTHEHHYIO
BOJIOM), @ 111 IOJIyYEHUS CIIEKTPOB
3BYKOB — IIEPCOHAJIBHBIN KOMITBIOTED

¢ MUKpO(OHOM WM cMapTHOH

C PEAYCTaHOBJIEHHBIM MPOTPAMMHBIM
o0ecreyeHneM.

Dopmyauposams TUNIOTE3Y O XapaKTEPE
3aBUCUMOCTEHN 4acTOThl OCHOBHOI'O
TOHA U MEPBOro 00epTOHA 3BYKOBOM
BOJIHBI OT JITMHBI PE30HATOPA.

Cmpoums nuHeapru30BaHHbIe TpaduKH
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3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U MEPBOro 00EpTOHA 3BYKOBOMU
BOJIHBI OT BBICOTHI BO3IYIIIHOTO CTOJI0a
B IIpoOHUpKe (C y4eTOM aOCOTFOTHBIX
IOTPEIIHOCTEN U3MEPSEMBIX
(bU3HUEeCKUX BETUYHNH).

Ipumensimo nipaBUIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYWH JAPYT OT ApyTa.
Hccnedosams Tpaduku 3aBUCUMOCTEN
4acTOThl OCHOBHOTO TOHA U NEPBOTO
00epTOoHa 3ByKOBOI BOJIHBI OT BHICOTHI
BO3JIYIIIHOTO CTOJIOA B IPOOUPKE

U UHMepPnpemupo8ams 3TU TpaduKH.
Onpeodensamsb CKOPOCTH 3ByKa B BO3yXe
1o rpadukam 3aBUCUMOCTEN YaCTOTHI
OCHOBHOTO TOHA U MEPBOro 00epTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO cTOJI0A B MPOOUpKeE,
OLICHUBATh A0COJIOTHYIO

¥ OTHOCUTENIbHYIO IOTPEIIHOCTD

U3MEPEHHOUN (PHU3UYECKON BETUUNHBI
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2.6.1.

HSMGpCHI/IC IIOKAa3aTCIA
IMPCIIOMJIICHUA
HHOCKOHapaJIﬂeJIBHOﬁ

MJIACTHUHBI (TTPAKTHKYM )

JIyud cBeta. OTpakeHue CBeTa.
3aKOHBI OTPAYKEHUS CBETA.
[Ipenomiienue cBeTa. 3aKOHBI
peIoMIICHHS cBeTa. AOCOJIFOTHBIM
II0Ka3aTeJb IPEIIOMIICHHUS.
OTHOCHUTEIBHBIN IT0OKA3aTEIb

MIPEIOMIIEHUS

Onepuposams nouamusamu: JIy4d CBETa,
OTpakeHHE CBETA, IPEIIOMJICHUE CBETA,
a0COJIFOTHBIM M OTHOCUTEIIbHBIN
MOKa3aTelb MPEIOMIICHUS.

Ymems popMyIrpoBaTh 3aKOHBI
OTpaXKCHHUS CBETA, 3aKOHBI
IpeIOMJICHUS CBETA, COOUpPAaTh
AKCIIEPUMEHTAIbHYIO YCTAaHOBKY.
IIpuooumys npumepsbl ONTUIECKUX
SBJICHUM, B KOTOPBIX HAOIIOAAIOTCS
SBJICHUS OTPAYKEHUS U MIPEIIOMIICHUS
CBeTa.

Ipumenamo 3aKOHBI TPETOMIICHUS
CBeTa.

Cmpoumbs X011 y4deu

IpU IPETOMJICHUH CBETa

Ha MOBEPXHOCTH.

Hccnedosams n3MeHeHNE
HampaBJICHUS JTyda CBETa, aJar0IIero
Ha OOKOBYIO MOBEPXHOCTh
TUIOCKOIIAPAJIENbHOM TIJIACTUHBI,

B 3aBUCUMOCTH OT yI'JIa IMaACHUA
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2.6.2

N3mepenue nokazarens
MPETOMJIICHUS TIPHU3MBbI
110 MUHUMAJIbHOMY YTITy
OTKJIOHEHUS JIA3€PHOTO

ay4a (MpaKTUKYM)

[Ipenomiienue cBera. 3aKOHBI
peIoOMIICHHS cBeTa. AOCOJIFOTHBIN
MOKa3aTeb MPEIOMIICHUS.
OTHOCHUTENBbHBIN MOKA3aTENb
npenomienus. [Ipusma.

[Ipenomistromyil yrosa npu3mel

U UHMepNpemupo8ams IMOJIy4YECHHbBIE
pEe3yJIbTATHI.

Onpedensime MOKa3aTeNb MPEIOMIICHUS
Marepuaa II0CKonapauleIbHON
IUTACTUHBI, OLICHUBATh A0COJIOTHYIO
Y OTHOCUTENBHYIO ITOIPEIIHOCTD
U3MEPEHHON (PU3NUECKON BETUUNHBI.
Hcnonvzoeams na3epHyIO yKasKy,
JINHEUKY.

Pewams 3ana4un Ha peIOMIIEHUE CBETA
Onepuposams NOHAMUAMU:
peoMIIEHUE CBETa, a0COTIOTHBIN

Y OTHOCHUTEJIBHBIN MMOKA3aTEeNb
NIPETOMIICHHU S, PETOMIIS IO YOI
IIPU3MBI.

Ymemw paccunThIBaTh MUHUMAJIbHBIN
YIOJI OTKJIOHEHHSI JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEHN PHU3MOI, COOUPATH
JKCIIEPUMEHTAIIbHYIO YCTAHOBKY.
IIpusooums npumepsi ONTUIECKUX
npuOOpOB, B KOTOPBIX MPUMEHSIOTCS

IMPCIOMIIAIOIINEC ITPHU3MBIL.

45



IIpumersims 3aKOHBI IPEITOMIICHHUS
CBETA.

Cmpoums X011 JIy4el B TPEYTrOJIbHOU
PAaBHOCTOPOHHEN IIPU3ME B CIIy4ae
IIPOU3BOJIBHOIO HAIIPABJICHUS [1a/ICHUS
Jy4a ¥ B CIIy4a€ MUHMMAJIBHOTO yTJIa
OTKJIOHEHUS JIy4a.

Hccnedosams 3aBUCUMOCTB yriia
OTKJIOHEHUS JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEN MTPU3MOMN

OT HAIpPABJICHUsT NAJAKOLIEr0 Jyda

U UHMeEPnpemupo6ams IOJIy4CHHBIE
pEe3yJIbTaTHI.

Onpedensims MO NOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO yIJIa
OTKJIOHEHHSI JTyda TPEYTOJIbHOU
PaBHOCTOPOHHEW MPU3MOM MMOKA3aTENb
peJIOMJICHUS] MaTepHalia MPU3MBbI,
OLICHUBATh A0COJIOTHYIO

Y OTHOCUTENBHYIO IMOIPEIIHOCTh
U3MEpPEHHON PU3nYecKon

BCJIIMYUHBI.
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2.7.1.

[Ipumenenue r¢ddexra
MTOJTHOTO BHYTPEHHETO
OTpaXEHUS

B MU3MEPEHUSIX (JICKIIHS)

1

ITonHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHbIN yroJ HOJIHOTO

BHYTPEHHETO OTPAKECHHUS

Hcnonvzosams npusMy, J1a3epHYIO
yKa3Ky, TPaHCIOPTHD.

Pewams 3anaun 0 npeaoMIIeHUN JTy4yen
B IpU3Max

Onepuposams noOHAMUAMU: TIOJTHOE
BHYTPEHHEE OTPAKEHUE, NPEIETbHBIN
yroJI MOJTHOTO BHYTPEHHETO
OTpaKEHUSI.

Ymems hpopmynupoBaTh ycaoBue
BO3HUKHOBEHUS [IOJTHOTO BHYTPEHHETO
OTpPaKEHUS.

3uams Gopmyiy, CBSI3bIBAIOLIYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPaKEHUS

¢ a0COJIFOTHBIMM TTOKA3aTEISIMU
IPEJIOMIIEHUS CPEI.

IIpusooums npumepsi IPUPOIHBIX
SBJICHUN U TEXHUYECKUX YCTPOUCTB,

B KOTOPBIX HAaOJI01aeTCs
(mpuMeHsieTcs1) SIBJICHUE TIOJTHOTO
BHYTPEHHETO OTPAXKEHMUS.

Pewams 3anaun Ha IOJIHOE BHYTPEHHEE

OTpPaXXCHUC
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2.7.2. H3MepeHwue nmokazaress
IPETOMIICHUS TIPU3MBI
C TIOMOIIIBIO
HaOJI0JICHUS yTria
MTOJTHOTO BHYTPEHHETO
OTpaKeHUs

(TIpakTUKYM)

ITonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHbIN yroJ IOJIHOTO

BHYTPEHHETO OTPAKECHHUS

Onepupogsamsb NOHAMUAMU:
IPEJIOMJICHUE CBETa, A0COTIOTHBIN

Y OTHOCHUTEJIbHBIN IMOKA3aTeIb
MPEIOMIICHHUS, PETOMIISFOIIHMN YOl
MPU3MBI, IOJTHOE BHYTPEHHEE
OTpaXKEHUE, MPEJICTBbHBINA YTOJI MOJTHOTO
BHYTPEHHETO OTPAKEHHSI.

Ymemw paccunuThIBaTh YroJ HOJHOTO
BHYTPEHHETO OTpa)KeHUsI, COOUpaTh
AKCIIEPUMEHTAIILHYIO YCTAaHOBKY.
IIpusooums npumepst ONTUIECKUX
puOOPOB, B KOTOPBIX TPUMEHSIOTCS
MPETOMIISIFOLINE TPU3MBI

Y UCIIOJIB3YETCA SABJICHUE TIOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Cmpoumbs X0 Jiyda B TPEYTOJIbHOMN
MPU3ME C YYETOM BO3MOKHOIO MTOJTHOTO
BHYTPEHHETO OTPaXKECHHUS JIyya.
IIpumensimo 3aKOHBI IPETOMIICHHUS
CBETA.

Hccnedosams ycnoBus, Ipyu KOTOPBIX

MOJKHO Ha6J'II-0I[aTB IMOJIHOC BHYTPCHHEC
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2.8.

[Tposepxka popmyibr
TOHKOM JIUH3bI

C IIOMOIIIBIO METO/Ia
napasiakca,
MPUMEHEHHOTO

JUISL OTIpeIeTICHUS

Cobwupatomue MuH3bI. TOHKas

nvH3a. POKYCHOE pacCTOSTHUE

1 ONITHYECKas CHJIa TOHKOM JIMH3bI.

3aBUCUMOCTh (POKYCHOTO
PAcCTOSIHUSI TOHKOM chepruecKoit

JIMH3bI OT €€ ICOMCTPHUHA

OTpa)kK€HUue JIyda, UayIero
B TPEYTOJBHOM MpU3Me

U UHMEpPNPemupo8ams TOTy4CHHbIC
pe3ybTaThlI.

Onpedensimeb IOKa3aTelb MPEJTOMIICHUS
MaTtepualia MPU3MbI 10 U3MEPEHHBIM
napamMeTpam, pu KOTOPhIX HAUUHAET
HAOJII0IaThCS TIOJTHOE BHYTPEHHEE
OTPAKEHUE JIy4a B [IPU3ME, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEJIbHYIO
HNOTPEIIHOCTh U3MEPEHHOM (PU3nUYecKon
BEJINYMHBL.

Hcnonvzosams Ipu3My, JIA3€pHYIO
YKa3Ky, JUHEUKY.

Pewams 3anaun 0 NOJTHOM BHYTPEHHEM
OTPKCHUU JIydel B MpU3Max
Onepuposams nOHAMUAMU: TUH3A,
TOHKasl JIMH3a, COOMparoias JIMH3a,
rJIaBHas ¥ MOOOYHAsl ONTHYECKAs OCbh,
dokyc, HoKyCHOE pacCTOsIHUE,
¢dokambHas TUIOCKOCTh, ONITHYECKAs

CHUJIa, MOMEPEYHOE YBEINUYCHUE,
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TOJIOKCHHUS
HN300paKeHUS

(IpaKkTUKyM)

Y OTHOCHUTEJILHOTO MTOKAa3aTeNs
npenomieHus. opmysa TOHKON
JIMH3bI. Y BEIUUCHHUE, JaBACMOC

nuH30M. [Tapannakc

napajuiakc.
Ymemsb 0OBACHITH CYLITHOCTD
napajiiakca, 3amuchbiBaTh Gopmyiy,
BBIPKAIONIYIO 3aBUCUMOCTD
(hOKYyCHOTO pacCTOSIHUS TOHKOH
chepudecKoil IMH3bI OT €€ TEOMETPHUH
¥ OTHOCUTEJIBHOTO MOKa3aTes
IIPEJIOMJICHHS, a TaKkKe PopMyITy
TOHKOMW JIMH3BI, COOUPAThH
AKCIIEPUMEHTAIILHYIO YCTaHOBKY.
IIpusooums npumepwvi napajiiakca,
ONTHYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCS] COOMPAOIIIHE JINH3HI.
Ilpumensamo HoOpMyITy TOHKOM JIMH3HI.
Cmpoums X011 pa3IMYHBIX JTy4eil

B TOHKOW cOOUMparoiei JuH3e.
Hccnedosamsb BO3MOKHOCTD
npuMeHeHus 3¢ ¢dekTa napamiakca
JUTS OTIPEACIICHHUS TTOJIOKEHUS
U300pKEHUSI ICTOYHUKA CBETA

C MaJIOW CBETUMOCTBIO, TIOJTY9€HHOTO

C TIOMOIIIHI0 COOUpPAIOIIEH JTHH3BI
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2.9.

N3mepenune pokycHOTo
pacCTOsTHUS
pacCcenBaroOIIEH JTMH3bI

(IpaKkTUKyM)

PacceuBaroniue 1MH3bIL.

Tonkas nun3a. PoKycHOE
pacCTOSTHUE M ONTUYECKasl CUia
TOHKOU JIMH3bl. POpMyJIa TOHKOU
JIMH3BI.

Xon j1y4da, TpOLIEIIIETO JIMH3Y
IO/ TPOU3BOJIBHBIM YIJIOM

K €€ ITAaBHOU ONTUYECKOUN OCH.

U UHmMepnpemuposams MOITy4YCHHbIE
pe3ybTaThlI.

Onpeoenams HOKYCHOE paCCTOSHUE
coOuparoiel JIMH3bl HA OCHOBAHUH
pEe3yJbTaTOB SKCIIEPUMEHTOB

10 HAOJTIOJICHUIO TTapajlylakca
M300paxeHusi TOYCYHOTO UCTOUYHUKA
CBETa, OIICHUBATh A0COTIOTHYIO

Y OTHOCUTEIBHYIO MTOTPEIIHOCTD
U3MEPEHHON PU3NUECKON BETUYUHBI.
Hcnonvzoeams coOMparoLyIo JIMH3Y,
ONTHUYECKYIO CKAMBIO.

Pewamos 3anaun Ha TOHKHE
coOuparore JTMH3bI

Onepuposams nNOHAMUAMU: JTUH3A,
TOHKas JIMH3a, pacCenBaroIias JINH3a,
MHUMBIN UICTOYHUK CBETa, MHIMOC
U300paKeHue.

Ymems 3anuceiBaTh HOpMyITy TOHKOU
JIMH3BI IS CTy4asi pacCeuBarOIIeH
JIMH3BI, COOMPATH IKCIIEPUMEHTATHHYIO

YCTAHOBKY, I10JIY4aTb ,HGfICTBPITeJILHOG
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[Toctpoenune n300paKeHU TOUKHU
Y OTpe3Ka NpsiMOi B COOMPAIOLITUX
Y PaCCEHBAIOIINX JIMH3AX

N UX CUCTCMax

U300paKEHHE B PACCEUBAIOIICH JIMH3E
MyTEM CO3/IaHUSI C TIOMOIIIbIO
cobuparomiei TMH3bl MHUMOTO
MCTOYHUKA /I PACCEUBAIOIICH JIMH3BI.
1Ipusooums npumepsi ONTUIECKUX
IpruOOPOB, B KOTOPBIX IPUMEHSIOTCS
paccenBarOIINE JIMH3bI U CUCTEMBI JINH3.
Ipumensmos HopMyTy TOHKOU JTUH3BI
CJIy4asi pacCEeUBAIOIIECH JIMH3HI.
Cmpoums X011 pa3IUYHBIX JTy4ei

B TOHKOM pacCeuBarOLIEH JINH3E,
U300pKEHHUE TOUKH U OTPE3Ka MPSIMOM
B COOMPAIOIINUX U PACCEUBAIOITUX
JIMH3aX U UX CUCTEeMaX.

Hccnedosams xon nyuen

Yepe3 paccerBaIOLIYIO JIMH3Y,

a TaK)Ke B CUCTEME, COCTOSIIICH

U3 coOuparoiei U paccenBaromei JIMH3
IPU UX Pa3TMIHOM B3aMMHOM
PACIIOJIOKEHUU U UHIMEPNPEMUPOBATND
MOJIYYEHHBIE PE3YIbTATHI.

Onpeodensimob HOKYCHOE PACCTOSTHUE
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2.10 OmnpeneneHue TIHHBI
BOJTHBI JTa3€PHOTO
U3ITYYCHHSI C TIOMOIITBIO
cxemsbl FOHTa

(IpakTUKyM)

WNurepdepennus crera.
KorepeHTHBIC HCTOYHUKH.
Vcnosus HaOJIIOIeHUS
MaKCUMYMOB 1 MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTUHE

OT ABYX KOI'CpCHTHBIX NCTOYHHUKOB.

paccenBaroIei JTMH3bI HA OCHOBAHUH
pPe3yJbTaTOB SKCIIEPUMEHTOB T10:

1) HAOJIIOACHUIO ICHCTBUTEILHOTO
H300pakeHus, 1aBaeMOTo
paccenBaroIIeH JIMH30M;

2) HAOJIIOJICHUIO PACXOIAICTOCS
CBETOBOI0 MMy4Ka, 00pa30BaHHOIO
paccenBarolleH JIMH30M; OLICHUBATh
a0COJIFOTHYIO U OTHOCHUTEIIbHYIO
MOTPEIIHOCTh U3MEPEHHOMN (PU3HIECKOM
BEJINYHHBEI.

Hcnonvzosams cOOUPAIONIYIO

U PacCEUBAOIIYIO JINH3Y, ONTUYECKYIO
CKaMbIO.

Pewams 3a1aun Ha TOHKUE
pacceuBaroIye JIMH3bI

Onepuposams NOHAMUAMU.
uHTepepeHrs, UHTEpPEpPEHIIMOHHAS
KapTUHA, KOTEPEHTHBIC UCTOYHUKH,
UHTEPPEPEHIIMOHHAS CXeMa, CXemMa
IOnra.

Ymemw 3an1uchIBaTH YCIOBHUS
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HpI/IMCpBI KIIACCUYCCKHUX

UHTEPPEPEHIIMOHHBIX CXEM

HaOJII0IEHUS] MAKCUMYMOB

Y MUHUMYMOB B UHTEp()EPEHIIMOHHON
KapTHHE OT JIBYX KOI'€pEHTHBIX
HUCTOYHHUKOB, COOMPATh
AKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
IIpusooums npumepsi NPUPOIHBIX
SBJICHUM U TEXHUYECKUX YCTPOICTB,
B KOTOPBIX HaOII0AaeTCA
(mpuMeHseTCs) SIBJICHUE
UHTEPPEPEHLINH.

Ipumename ycnoBusi HAOMIOAEHUS
MaKCUMYMOB U MUHHUMYMOB

B MHTEPPEPEHIIMOHHON KapTUHE.
Cmpoumbsb X0 «JIydeiD» U MOKa3bIBaTh
Ha HEW Pa3HOCTh X0/4a

B MHTEpPepeHronHon cxeme FOnra.
Dopmyaupoeams TUNIOTE3Y O BUJIE
UHTEep(HEePEHIIMOHHON KapTUHBI

IPU PA3IMYHBIX T€OMETPUUECKUX
napamerpax cxemsl FOHra.
Hccneoosams nutepepeHIMOHHYIO
KapTUHY NIpU HAOIIOACHUN
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Hroro no pazneny

Pa3znen 3. KBanToBas pusuka.

3.1.

N3yuenue criektpa
CBETa Pa3IMIHBIX
WCTOYHUKOB

C IMTOMOIIIBIO
TudPpaKITMOHHOM

peneTKy (IPaKTUKYM)

19

Hudpakuus ceTa.
JudpakunonHas pemerka.
YcaoBue HaOMIOCHUS TTIABHBIX
MaKCHUMYMOB TP TIaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKIUOHHYIO PEUIETKY.

UHTEP(HEPEHIINH C TTOMOIIBIO CXEMBbI
FOura u unmepnpemuposams
IIOJTyYEHHBIE PE3YJIbTATHI.

Onpeoensams NJIMHY BOJTHBI CBETA

10 pe3yJibTaTaM HaOIIOACHUS
UHTEPPEPEHIIMOHHON KAPTUHBI

¢ moMouIeko cxeMel FOHra, oreHuBaTh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
NOTPEIIHOCTh U3MEPEHHON (PU3nUYeCcKon
BEJIMYMHBI.

Hcnonv3o6ams na3epHyIo yKa3Ky,
PYJIETKY, a Takke QoJibry, OyJaBKu

Y HUTKY JUIs peanu3anuu cxembl FOHra.
Pewams 3agaun Ha TBYXBOJIHOBYIO
UHTEPPEPEHIIUIO

Onepuposams NOHAMUAMU:
mudpakuus, TudpakiMOHHAs PEIIeTKa,
(GOTOH, YpOBEHb SHEPIHH aTOMa,
U3Ty4YeHHUE U MOTJoeHne POoToHA,
CHEKTp M3JIy4YEHUsl, CHEKTPOCKOII.

Ymemw 3an1ucpIBaTH YCI0BUA
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N3nydenune u norioueHue
(OTOHOB MpHU MEepexoie aToMa
C OJIHOTO YPOBHSI SHEPTUU

Ha Apyrou. Buael ciekTpos.
Cnektpockon

HaAOJI0ICHUS TIaBHBIX AUPPAKITHOHHBIX
MaKCHMYMOB IIpH NaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TUGPAKIIUOHHYIO PEUIETKY, YCIOBUS
U3Ty4YEHUS U MOTJIOEHUS (POTOHOB
IIpU MIEPEX0/ie aTOMa C OJJHOTO YPOBHS
SHEPTUM Ha APYroM, coouparthb
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
I1Ipugooums npumepsvl TMHERIATHIX,
II0JIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3TTy4YeHUS], TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX MPUMEHSIOTCS U3TyYEHUS
C Pa3NTUYHBIMHU BHIaMU CIIEKTPOB.
Ipumenamo ycnoBusi HAOMIOACHUS
TJIaBHBIX JU(PPAKITHTOHHBIX
MaKCHMYMOB TIPH TMaJICHUU
MOHOXPOMaTHYECKOTO CBETa

Ha MU (PPaKIIMOHHYIO PEIIETKY.
Cmpoums X011 «JTy4en»

IPU UX HOPMaJIbHOM NaICHUU

Ha TU(PaKIUOHHYIO PEIIETKY

Y TMIOKa3bIBaTh HA HEW Pa3HOCTb XOJa.
Dopmynuposams TUIOTE3Y O BUIE
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CHEKTPOB U3JTyYEHHUsI UCTOUHUKOB CBETa
pPa3HOU IPUPOBI.

Hccneoosams ONTUYECKHUE CTIEKTPbI
U3JIyYEHUS UCTOYHUKOB CBETA Pa3HOM
IPUPOABL U UHMEPNPEMUPOBAMb
MOJTYYEHHBIE PE3YIbTATHI.
Onpedensime NJIVHBI BOJIH U3Ty4YEHUS
Pa3IMYHBIX UCTOYHUKOB

0 pe3yJbTaTaM HaOII0ACHUS
Tu(GPaKIIMOHHON KapTUHBI,

JaBaeMou TU(PPaKIIMOHHON PEIIeTKOM,
OIICHUBAThH A0COJIOTHYIO

Y OTHOCUTEJIBHYIO MOTPEITHOCTh
U3MEpPEHHOH (PU3UYECKOM

BEJINYMHBL.

Hcnonvzosams mudpakiuOHHYIO
pemeTky, (poHaphb ¢ JaMImoi
HaKaJIMBaHMs, CBETONOIHBIN (POHAPB,
ra3opa3psaaHylo JaMity, 1uadparmy,
MEPHYIO JICHTY.

Pewams 3anaum 0 nageHnn ceera
Pa3IMYHOTO CIIEKTPATBLHOTO COCTaBa
Ha TU(PaKIUOHHYIO PEIIETKY
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3.2.

Hccnenosanue
3aBUCHUMOCTH
MHTCHCUBHOCTH
CBCUCHHS CBETOJIMO/Ia
OT CUJIBI POTEKAIOIIETO
4yepe3 HETO TOKa

(TIpakTUKYM)

CBGTOI[I/IOI[, HNHTCHCUBHOCTD

U3NTydeHus, GOTOH, JIEKTPOH

Onepuposams noHsmusMU. CBETOINO/I,
p-N-TIepexo/1, MEKTPOH, IbIpKa, GOTOH,
WHTEHCUBHOCTH U3ITyYCHHUSI.

Ymemwv 0OBSACHTH B YIIPOIIEHHOM BHJIC
MIPUHIIUIT JEUCTBUSI CBETOANO/A,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpueooums npumepvl TPUMESHEHUS
CBETOJIMOIOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBHCHUMOCTH MHTEHCUBHOCTH
U3JIYYCHUS CBETOIMO/Ia OT CHJIBI
IIPOTEKAOIIETO Yepe3 HEero TOKa.
Hcceneoosams 3aBUCUMOCTD
WHTEHCUBHOCTH M3JTYUCHUS CBETOINOAA
OT CHJIBI MIPOTEKAIOIIETO Yepe3 HETO
TOKA U UHMEPNPEeMmuUpoB8amb
MOJIYYCHHBIC PE3YJIbTATHI.

Cmpoumb rpadK 3aBUCUMOCTH
WHTEHCUBHOCTH M3TyYEHHUS CBETOIHOA
OT CHJIBI MPOTEKAOIIIETO Yepe3 HETO

TOKa (C y4eTOM aOCOTIOTHBIX
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3.3.

Ha6nronenue
n30UpaTeNbHOCTH
BHYTPECHHETO
dboTorddexra Kk 1auHe
BOJTHBI CBETA

(IpakTUKyM)

CBeTon0, ”THTEHCUBHOCTh
U3Ty4eHUs], POTOH, AIEKTPOH.
DHeprusi 1 UMNyJbC (HoTOHA.
®doTo3dhexT. 3aKoHbI
dbotorddexra. YpaBHeHUE
Oiinmrerina ais hotodrddexra.

«Kpacnas rpanuna» horodddexra

MOTPENIHOCTEN N3MEPSEMbIX
(U3UYECKUX BEJIUYUMH).

IIpumensimo nipaBUiIa TOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (PU3HUUECKUX
BEJIMYMH JIPYT OT JIpyra.

Onpeodenamp XapakTep 3aBUCUMOCTU
WHTEHCUBHOCTH M3JIyYEHHUS CBETOINOA
OT CHJIBI POTEKAIOIIIETO Yepe3 HEro
TOKa.

Hcnonvzosams CBETOANO, TIOKCMETP
(u cMapThOH C TaTINKOM
OCBEIICHHOCTH ), JTA0OPATOPHBINA OJI0K
NUTaHUs (WK UCTOUYHUK MTOCTOSTHHOTO
HAIPSHKCHUS, peOCTaT U MYJIBTHMETD)
Onepuposams noHamusamu: CBETOAUO,
p-N-Tiepexo/1, AEKTPOH, JIbIpKa, GOTOH,
WHTEHCUBHOCTD W3ITyYCHHS,
boTodddexT (BHEUTHUM U BHYTPEHHUM ),
($OTOTOK, «KpacHasi TPAHUIIA»
dboToaddexra.

Ymems 0OBSCHATH B yIPOIIICHHOM BHUJIC

MIPUHIIUII JEHCTBUS CBETOMO/A,
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dbopmyupoBaTh 3aKOHBI GoTOIPdeKTa,
3alUChIBaTh ypaBHEHHE DIHIITEHA
st potorddexra u hopmyty

JUISL «KKpacHOM rpaHuiibl» GpoTodddexTa,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUMEHEHUS
CBETOAMO/IOB B OBITY M B TEXHHKE.
Ilpumensamso 3axoubl potorddekra,
ypaBHEHHE DUHILITEHHA

st poroaddexra, popmyiny

JUISL «KpacHOM rpanuilby hoTodddexra.
Dopmynuposams TUNIOTEY

00 yCIIOBUSX BO3HUKHOBCHHS
BHyTpeHHero GoTodaddekra

TIPY MTaJICHUN Ha CBETOINO CBETOBBIX
BOJIH Pa3HOM JUJIUHBI.

Hccnedosams siBieHrE BOSHUKHOBEHHUS
(oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
U3YYHB 3aBHCUMOCTh CHJIBI (JOTOTOKA

B OCBEII[aEMOM CBETOJINO/IE

OT HAIIPpsKCHUSA Ha APYIOM CBECTOAHOAC,
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Hroro no pazueny
OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

BBITIOJIHSIOIIEM POJIb UCTOYHUKA CBETA
U uHmMepnpemupo8ams MOITyYCHHbBIE
pE3yJIbTATHL.

Onpeodensme yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIIAEMOM CBETOJUO/IC
(TOK BO3HHMKAET TOJIBKO MIPU OCBEIICHUU
€ro CBETOJMOA0M C JJIMHOM BOJIHBI,
MEHBIIIEN WM PAaBHOM JIJIMHE BOJIHBI,

Ha KOTOPYIO pacCUMTaH OCBEIIaEMbIiA
CBETOJHON).

Hcnonv3o6ameb CBETOANOBI PA3HBIX
IIBETOB (KpacHbBIE, 3CJICHbIC U CUHHE),
71a00paTOPHBI OJIOK MUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha hoTodrPdext
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