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HOACHUTEJIBHASA 3AIIMCKA

Hacrosias pabouasi mporpaMma Kypca BHEYpPOUHOU AesTeNbHOCTU «OCHOBBI
(Gu3NYECKOro IKCHEPUMEHTa» (Jlajee — mporpamma) paspadboTaHa B COOTBETCTBUU
c TpeboBaHMsIMH (eAepaTbHOTO TOCYAapCTBEHHOTO0 00pa30BaTEIBHOrO CTaHIapTa
cpennero oomero oo6pazoBanus (manee — DPI'OC COO) u HampaBiieHa Ha
OopraHu3anuio 00y4deHUs B (U3HKO-MATEMAaTHYECKOM Mpo(duiie B COOTBETCTBUH C
TpeboBaHusIMU  (efepalibHOM  00pa30BaTeIbHONM MPOrpaMMbl  CPEHEro  OOIIEro
ob6pazosanus (OOIT COO).

Peanu3amus mporpaMMbl MOKET COACMCTBOBATH JTOCTHKEHUIO 00YYaIOITIMHUCS
maHupyemeix  pe3ynbTaToB  ocBoeHuss DOII  COO, pa3BuUTHIO JUYHOCTH
oOyuaromuxcsi, (HOPMUPOBAHUIO M YAOBJICTBOPEHUIO HUX COIMAJIBHO 3HAYUMBIX
MHTEPECOB U TNOTPEOHOCTEH, camopealn3alud OOydyaroluXxcs dYepe3 ydacTHe
BO BHEYPOUHOU AesATeNbHOCTU. OAHON U3 BO3MOXKHBIX (DOPM peann3aiuy nporpaMmMbl
ABISIETCA KpYyXOK. [IporpamMma MOXET pealn30BbIBaThCS —00pa30oBaTENbHOM
OpraHu3alleil CcamMOCTOATENHbHO JMOO Ha OCHOBE B3aUMOJCUCTBUS C JIPYTUMU
OpraHu3aLMSIMH, OCYIIECTBISIIOIIMMU 00pa30BaTEIbHYIO AESITEIbHOCTb.

[Iporpamma Kypca BHEYpOUHOM jesTeNbHOCTH «OCHOBBI  (PU3UYECKOTO
AKCIIEpUMEHTa» MpeAHa3HaueHa s peann3auuu B 11 krnacce W HampaBieHa Ha
JNOCTHKEHNE COOTBETCTBYIOIIUX pE3yNbTaTOB, chopMyTUPOBaHHBIX B
denepanpHOit  pabodeit mporpamme 1Mo  yuyeOHOMY IpeaMery  «Duszukay
(YriyOsneHHbI YPOBEHb).

[Tpu uzyyenuu pusuku Ha yriryOJIeHHOM YPOBHE peau3alius STUX MTPUHITUIIOB
0a3upyercss Ha MCHOJIb30BAHMM CAMOCTOSITEIBHOIO YYEHWYECKOrO AKCIIEPUMEHTA,
BKJIFOYAIOIIETO, B TOM 4Yucie, paboThl (usmyeckoro mpaktukyma. I[lpu sToM
noJi paboTaMu MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIIbHOE MCCIEI0BAHUE, KOTOPOE
MPOBOAUTCS TIO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOTO0 BHJa O€3 MOIIaroBon
UHCTPYKIMHU. B pe3ynbrare obecrieunBaeTCsl OBIa/ICHUE 00YJaIONUMUCS YMEHUSIMHU
IIPOBOJIUTH MPSIMBbIC U KOCBEHHBIC M3MEPEHUS, UCCIICIOBATh B3aMMHBIC 3aBUCUMOCTH
IBYX (DU3UYECKUX BEIWYUH WM OCYIIECTBIATH MOCTAHOBKY OIBITOB IO IMPOBEPKE
MpeJIOKEHHBIX TUIIOTE3. Bce 3TO crmocoOCTBYET MTOCTHKEHUIO OAHOM M3 OCHOBHBIX
nenaen u3ydeHus (U3MKU Ha YpOBHE CpeAaHEro oOIiero oOpa3oBaHUs — OBJIAJACHUIO
OOyJaroOIMMHUCS METOJIaMU  CaMOCTOSATEIHHOTO IUIAHUPOBAHUS ¥ MPOBEICHHUS
(U3HYECKUX IKCIIEPUMEHTOB, aHaJIN3a U WHTEPIpeTalni HHPOPMAIIUU, OTIPECTICHHS

AOCTOBCPHOCTH IMOJYUCHHOI'O pE3yJibTAaTa.



AKTyanbHOCTh pe€alu3aluyd JAaHHOW  IPOrpaMMbl  ONPENEISIETCS  TEM,
4TO €€ OCBOCHHE II03BOJSET OOYyYaroIIMMCS Ha IPAaKTUKE O3HAKOMMTHCS
C pa3IUYHBIMU (PU3NUECKUMHM SIBICHUSMH, SKCIIEPUMEHTAIBHO U3YUUTh Pa3InYHbIC
(¢uznyeckue 3aKOHOMEPHOCTH, YIIIyOUTb CBOM TEOPETHUYECKHE 3HAHUS, Pa3BUTh
MMEIOIIMECS] U MPUOOPECTH HOBBIE MPAKTUYECKUE YMEHUS W HAaBBIKM B 00J1acTH
IUTAHUPOBAHMSI, TTOATOTOBKH, MPOBEACHUS, aHATN3a U WHTEPIPETAMA (PU3UIECKOTO
AKCIIEPUMEHTA.

[Iporpamma naer oOydarOImIMMCS BO3MOXXHOCTb HPHOOPECTH MPAKTUYECKHMA
OTIBIT Pa0bOTHI ¢ Ja0OPAaTOPHBIM 00OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU MTPHEMaAMU
UCCIIEIOBATENIbCKOM  AESATEIbHOCTH  HAUMHAIOIIEro  (PU3MKa-3KCIIEPUMEHTATOPA,
c(OpMHUPOBATH HABBIKM OLICHKH MOIPEUIHOCTEN pPe3yIbTaTOB U3MEPEHUs PU3NUECKUX
BenuuuH. Peanmuzanus mnporpamMmbl  cO3JaeT  yCHOBUS Uil (DOPMHUPOBAHMS
y 00Oy4Yarommxcs HECTAHIAPTHOIO KPEATUBHOTO MBIIUICHHUS, COACHCTBYET Pa3BUTHUIO
WHJIUBUIYAIBHOCTH  CYXKJEHUW, (OPMHUPOBAHHMIO  KYJbTYphl ~ OOOCHOBAHHUS

COOCTBEHHOI'O MHECHHUS U CBO6OI[BI CTO BbBIPAKCHUA.

BapuaHTsl peajusanuu nporpammsl 1 GopMbl IPOBeCHUS 3aHATUHN

Peanuzanuss nporpaMMmbl mpeAnosiaraeT CouyeTaHHE paziIuYHbIX  (popm
IpynnoBoil paboThl (CIAylIaHWE JIEKIHM, TUCKYCCHS, MOHTaX SKCIEPUMEHTAIbHBIX
YCTaHOBOK, NMPOBeIcHNE PU3NUECKIX U3MEPEHUN 0] pyKOBOJCTBOM IpenoaaBaTeis)
U UHIUBUIYAJIbHOM pPaOOThl (BBIIOJHEHHE CAMOCTOSITENbHBIX pabOT W padoT
MpaKkTUKyMa, 00pabOoTKa M MHTEpIpeTanusl pe3yibTaToB (PU3UUECKUX U3MEPEHUN).
Hcnonp3oBanne Takux GopM pabOTHI TOMOTAET Pa3BUBATh Y OOYYAIOIINXCS, C OJTHON
CTOPOHBI, HAaBbIKA BOCHPUSTHS HOBOM HMH(POpMALMHU TPU Pa3IUYHBIX (QopMax
€e MoJauu, a ¢ APYrol CTOPOHBI — AKTUBHOCTb, CAMOCTOSITEIIBHOCTh U TBOPYECKOE
Hadyao. B 1wmemoMm peanusanys JaHHOM MPOrpaMMbl  JIOJKHA MOJIOKUTEIIBHO
CKa3bIBaThCS KaK Ha akKTyalW3aludyd 3HAHWA, YMEHUH M HABBIKOB OOyYaroUIuXcs
B paMKax uX npeanpodeccuoHaIbHON TEXHOJIOTHYECKOHN (MHXEHEPHOM) MOITOTOBKH,
TaK U Ha COI[MATIbHOM (DOPMUPOBAHUH JINYHOCTH 00YUaAIOIIUXCSI.

[Iporpamma kypca paccuntana Ha 34 yaca, B paMKax KOTOPBIX MTPELyCMOTPEHbI
Takue (GopMbl padboT, KaK JIEKIIMH, CAMOCTOATENbHbIE pa0OThl U paOOThI MPAKTUKYMA.
B xome camocToATenbHBIX paboT oOywaromiyecs MoJ KOHTPOJIEM IpEenoiaBaTels
3aKpEIUIAIOT HOBBIE 3HAHUs, OTPa0aThIBAIOT OIPEICICHHbIE YMEHUS U HaBBIKH. PaObOThI
OpaKkTUKyMa  TOJpa3yMEBAIOT  CaMOCTOSITEIbHOE  pelIeHue  O00y4arolUMHUCS

IKCTIEPUMEHTANILHBIX (DU3NYECKUX 3a7ad. TemaTuka paboT MpakTUKyMa U TOPSIOK
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UX CJIEIOBAHUS COOTBETCTBYIOT CTPYKTYpE TEMAaTUYECKOTO IUIAHUPOBAHUS (pesepaibHON
paboueli mporpaMMel 1o yueOHoOMY nipeamery «Dusrkay (yriayOJIeHHbIA YPOBEHB).

[IporpaMMa paccunTaHa Ha peaTU3aLUIO0 B TEUEHHE OJHOTO y4eOHOIo roja —
st oOyvaromuxcss 11-ro kiacca mpH NpPOBEACHUM 3aHATUN OJWH Pa3 B HEAEIIO
o0bemMoM 1 uac kaxzaoe. Ilo ycMoTpeHMIO yuuTens MOPAJOK CIEIOBAHUS 3aHSATHIM
MOJKET ObITh U3MEHEH, & HEKOTOPbIE MOTYT OBITh UCKIIOUYEHBI.

Pan paGor mnpakTHKymMa (Ha YCMOTpPEHHE YYUTENs) MOXKET ObITh 3ajaH
oOyyaromuMcsi Ha JIOM Uil CaMOCTOSITEIbHOTO BBIIOJHEHUS C IOCIETYIOIINUM

KOHTPOJIEM U O6CY)KI[CHI/IGM IMOJIYUYCHHBIX PC3YJIbTATOB.

B3aumocBa3b ¢ peaepanbHoil padoyeii MPOrpaMMoil BOCIIUTAHUA

[IporpaMmMa COOTBETCTBYET CIEAYIOLUIMM OCHOBHBIM HAIPaBJICHUSM BOCHHTAHUS:

1) TpymoBoe BOCIMTaHHE — BOCIUTAHUE YBAXKCHUS K TPYAY, TPYASIIAMCS,
pesynbTatam Tpyna (CBOEro W JpPYrux JIIOJAEH), OpUEHTalus Ha TPYAOBYIO
NEeATENBHOCTD, HOJIyYCHUE npodeccun, JMYHOCTHOE CaMOBBIPAXKEHUE
B NPOAYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyA€ B POCCHUHCKOM OOIIECTBE,
JOCTUKEHHE BBIAIOIIUXCS PE3YJIbTATOB B MPOPECCHOHANIBHON JIEATEIbHOCTH.
LleneBbIMU OpUEHTUPAMH ABISIIOTCA: (OPMHPOBAHHUE OCO3HAHHOW T'OTOBHOCTH
K TMOJYy4YEeHUI0 MPOdEeCCUOHATIBHOTO 00pa3oBaHUs, HEMPEPHIBHOMY OOpa30BaHUIO
B TEUYECHHME XU3HU KaK YCIOBHIO YCHEIIHOW Mpo(ecCHOHaIbHON M OOIIECTBEHHOM
NEeSATEeIbHOCTH; TOHMMaHWe chenupukud caMmooOpa3oBaHUd M TpodecCHOHATBHOM
CaMOIIOATOTOBKM B HMH(OPMALIMOHHOM  BBICOKOTEXHOJIOIMYECKOM  OOIIECTBE,
TOTOBHOCTU YYMTHCSI U TPYJUTHCS B COBPEMEHHOM OOLIECTBE; OPUEHTUPOBAHHOCTD
HAa OCO3HaHHBIM BBIOOp cdepbl TpodeccHoHaTBLHON TPYAOBOW JEATEILHOCTH
B POCCUMCKOM OOIIECTBE C YUETOM JIMYHBIX )KU3HEHHBIX TJIAHOB, MOTPEOHOCTEN CBOEH
ceMbH, o0I1IecTBa.

2) DKOJIOTHYECKOE BOCIUTAHUE — (POPMHUPOBAHHUE IKOJIOTHUECKOU KYJIBTYPBI,

OTBETCTBEHHOTO, O€PEKHOT'0 OTHOIICHHS K TIPUPOJIC, OKPYIKAOIIEH cpe/ie Ha OCHOBE
POCCHMCKHX TPAAWIIMOHHBIX JIyXOBHBIX IICHHOCTEH, HABBIKOB OXPaHbBI, 3aIlWTHI,
BOCCTAHOBJICHHSI TIPUPOJIBI, OKpYyXaromeid cpeapl. 1[eeBbIM OpUEeHTHPOM SIBISETCS
OCO3HaHWE HEOOXOAMMOCTH MPUMEHEHHMSI 3HAHHS €CTECTBEHHBIX U COIMATIBLHBIX HAYK
JUTSL  pa3yMHOTO, OEpexJIMBOTO TPHUPOAOIONH30BAHUS B OBITY, OOIIECTBEHHOM
IIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOT'O IMO3HAHKSI — BOCITUTAHNUE CTPEMJICHHS K TIO3HAHUIO ce0s

U APYTHUX JIIOACH, MPUPOJLI U OOIIECTBA, K MOJYyYCHUIO 3HAHWUN, KAYECTBEHHOTO



o0Opa3oBaHMs C y4E€TOM JHYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
lleneBbIMU OpUEHTHpPAMHU SBISIOTCS: (OPMUPOBAHUE JEATEIHHO BBIPAXKEHHOTO
MO3HABATENLHOTO MHTEpeca B OOJAaCTH (PU3MKKM C YYETOM CBOUX HHTEPECOB,
CITIOCOOHOCTEH, TOCTHIKEHUM; MOJydeHUEe MPEACTaBICHUM O COBPEMEHHOW Hay4dHOM
KapTUHE MHpPA, O JOCTI)KEHHMSIX HAayKH U TEXHUKH, O 3HAYECHUU HAYKU B KU3HU
poccuiickoro oOriecTBa, 00ecredeHn ero 0e30MacHOCTH; MPUOOPETEHNE HABBIKOB
KPUTHUYECKOTO MBIIUICHUS, OIMpEACNCHUs] JOCTOBEPHON HAyyHOW HMH(pOpMAIIH
U KPUTUKM AaHTHUHAYYHBIX [PEICTABICHUI; pa3BUTHE W TNPUMEHEHUE HABBIKOB
HAOJIIOICHHS, HAKOIUIGHUS M CUCTEeMaTu3aluu (HaKTOB, OCMBICICHUS OIbITa

B GCTCCTBCHHO'HaquOfI o0acTu IIO3HaHUI, HUCCIICIOBATECILCKOM AESITCIbHOCTH.

Ocob0ennocTu padoThl yUnTE s 110 POrpamMme

[lpu peanuzanu AaHHOW MPOTPAMMBI 3ajladya y4YUTENIS COCTOUT B TOM,
qTOOBl CO3/aTh YCJOBUS JUISI YCBOGHMsSI OOYyYarOIIMMHUCA HOBBIX 3HAHM,
MpUOOpPETEHUS WMH HOBBIX YMEHHH M 3aKpEIJICHUS HABBIKOB, HEOOXOIMMBIX
JUTA TIpOBeIeHUST PU3NIECKUX IKCIIEPIMEHTOB U aHAJIM3a MOJTyUYEeHHBIX Pe3yIbTaTOB.

st peiieHus 9TOM 3ajlayd HEOOXOJAMMO Haluyue B KaOuHeTe (U3HKHU
00Opy/OBaHUs, KOMIUIEKTYIOIIMX M PAaCXOJHBIX MAaTepuajoB, TpeOyoIuUXcs
JUIA  TIPOBEJCHHSI CaMOCTOSITENBHBIX pPAabOT W paboT mpakTtukyma. IlepedeHp
npejjiaraeMeix  pabotr  chopMupoBaH TakuM ~ 00pa3oM, 4YTO  IOJTOTOBKA
K HUX TPOBEACHUIO HE JOJDKHA BBI3BIBATh CYIIECTBEHHBIX 3aTPyJHEHUH —
BCE HEOOXOIUMOE ISl pealu3alldd MPOTPaMMBbl, KaK MPaBHIO, JUOO HAXOMAUTCS
B kKaOuHete Ppu3uku, TMO0 JOCTYITHO B TTOBCEHEBHOM OBITOBOM OOMXOJIE.

[lepen HauaaOM 3aHATUH YUYHUTETIO PEKOMEHIYETCS CaMOCTOSITEIbHO
BBHITMIOJTHATh BCE TEOPETUYECKUE 3a/laHus, CaMOCTOATEIbHBIE pabOThl U PabOTHI
MPaKTUKyMa, KOTOPbIE JOJKHBI OYIYT BHITOIHATH O0yJaronecs. ITO AaCT yUUTENIO
BO3MOKHOCTh HE TOJBKO BBIBHUTH BO3MOXKHBIE TEXHHUYECKHE MPOOJIEMEI,
HO W TIOJIYYUTh KOHTPOJIbHBIE PE3YNbTAThl U3MEPEHUN U MX 00paOOTKU, KOTOPHIC
MOHAAO00ATCA Uil JalbHEUIEH TMPOBEPKHM TMPABWIBHOCTH BBIMOJHEHUS padoT
00y4JaromMUCH.

[TockonmbKy OJHMM W3 TIABHBIX PE3yJbTAaTOB pPaOOTHl yUUTENs] B paMKax
BHEYPOUYHOU JIEATETHHOCTH SBISETCS TNIHOCTHOE Pa3BUTHE O0YJAIOIINXCS, YIUTEIIO
PEKOMEHIyeTCsl TIPU TPOBEACHUM 3aHATUH IO MPOTpaMMe AKTUBHO y4acTBOBAThH
B JIEATEIBHOCTH OOYyYaloOImUXCs, KOHTPOJUPOBATh XOJ BBIMOJHEHUS HWMU

AKCIIEPUMEHTAIBLHON pal0OThl, HAMPaBIsATh M KOPPEKTUPOBATH WX JICUCTBHS,
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CBOCBPEMEHHO  yKa3blBaTh HAa  OIIMOKM W  HEJOYEThl,  IOJCKAa3bIBaTh
U JIEMOHCTPUPOBATh MPABUJIbHBIE CHOCOOBI BBITIOJHEHHUS MPAKTUYECKOW paboTHI,
00Cy>KIaTh MPUYMUHBI U BO3MOKHBIE MOCIIEACTBUS JIOMMyCKaeMbIX omMOOoK. Bo Bpems
3aHATUA ~ HEOoOXOOUMO  MOJAJIEPKUBATH  JOOpOXKENaTelNbHYI0  aTMocdepy
COTPYAHUYECTBA.

VYuyurento cienyer  y4uThIBaTh, YTO JIOTMKAa OCBOEHHUS IPOrpPaMMBI
MpeJrnoiaraeT MOCIeA0BaTeIbHOE M3Y4YeHHE MaTepuaja — CHadaja o0ydarouiuecs
JOJHKHBI OCBOUTH 0a30BbI€ MPUEMBI U METOBI MPOBEACHUS (PU3HMUECKUX U3MEPEHU
¥ 00pabOTKU TMOTy4aeMbIX Pe3yJbTaTOB, a YXE 3aTeM NPUMEHSATh WX Ha MPAKTHUKE
0 CXEME «OT MIPOCTOro K CIOKHOMY». lloTomMy mpumepHas cxema NpOBEACHUS
3aHATUN IO IPOrPAMME MOKET OBITh CJICTYIOIIEH:

1) 0oOBsCHEHHE TEOPETHUECKOTO MaTepHaa o TeMe;

2) TONTOTOBKA K BBIMOJHEHUIO CAMOCTOSTEIBHON pabOThl WM pabOThI
MpaKTUKyMa — OOCYXXICHHE 3aJaHus, YCTPOICTBA SKCIIEPUMEHTAIBHON YCTaHOBKH,
HEOOXOAMMOI0 TEOPETHMYECKOT0 Marepuana, IPUEMOB M METOJOB  MPSMBIX
HKCIIEPUMEHTAJIbHBIX U3MEPEHUI, CIOCOO0B UX 00PAOOTKU U OLIEHKH MOTPEIIHOCTEN
U3MEPEHNUN;

3) mpoBeIcHHE CAaMOCTOSTEILHON pabOThI MM Pa0OTHI MPAKTUKYMa, KOHTPOJIb
MPABIJIBHOCTH MIPOBEICHUS U3MEPEHHIA;

4) o0paboTka  TOJYYCHHBIX  OKCIECPUMEHTAIBHBIX  JIAaHHBIX,  OIICHKA
IIOTPEIIHOCTEN;

5) oOcyxaeHue pe3ysbTaTOB 00pa0OTKU TMOJYYCHHBIX SKCIEPUMEHTATBHBIX
JaHHBIX U IPOBEPKA UX MPABUIBHOCTH.

B ciydae HexBaTKM BpeMEHU Ha peaan3aliio B Kiiacce MyHKTa 4 JaHHON CXEMBI
PEKOMEHIyeTCsl  MPEeUIOKUTh  OOYyYarolIMMCSI  BBIOJIHUTH  COOTBETCTBYIOIINE
JIeCTBUSL JOMa, a MyHKT 5 pealu3oBaTb B Hayajle CIEAYIOIIEro 3aHATHS,
au00 TIPOBECTH HEOOXOIUMBIE OOCYXKIEHUS C OOyYaloIIMMHUCS B TIOPAJIKE

UHANBUYaTbHON paOOTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJIBHOCTHU
«OCHOBBI ®PU3NYECKOI'O OQKCIHEPUMEHTA»
11 KJIACC

3ansarue 1. OueHka BeJUYMHBI TOPU3OHTAIBHON COCTaBSIONIEH MArHUTHOM
HHIYKIHMU MAarHUTHOTO 1oJist 3eMJiu

IHpakmuxym

3aoanue. OrueHUTe MOJYJb TOPU3OHTAIBLHOM COCTaBISIONIEH BEKTOpa
MarHUTHOM MHYKIUA MAarHUTHOTO TOJI 3EMITH.

Obopyoosanue. Kommac, conenoun (amamerp 10 cm, 150 BUTKOB),
1abopaTOpPHBIN OJIOK MUTAHUS, TPAHCTIOPTHD.

Kpamkoe onucanue pewenus. TIpoBOIUTCS SKCIEPUMEHT IO OINPEACICHUIO
IPOCTPAHCTBEHHOMN OPUEHTAIIMHN BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIs, CO3/1aBa€MOT0O
Ha OCH COJICHOWJIa TIPH CYTIEPITO3UIIMA MAarHUTHOTO TIOJIST 36MJIM M1 MarHUTHOTO TTOJIS
COJICHOH/Ia, B 3aBUCUMOCTH OT CUJIBI TOKa B BUTKax cosieHoua. [1o 3Toit 3aBucCuMoCTH
OTpeNeNsieTCss MOJAYJIb TOPU30HTAIBHOW COCTABJISIONIEH BEKTOpAa MAarHUTHOM

HHAYKOWHA MaIrHUTHOT'O I10JIA 3emn.

3ansaTue 2. W3MepeHue 3aBHCMMOCTH BeJHYUHbI MATHUTHOW WHIYKIUH
MAarHMTHOIO MOJISI MATHUTA OT PACCTOSHUS

Ilpakmukym

3aoanue. I3yunte 3aBUCUMOCTb BEIMYMHBI MATHUTHOW MHIYKIIMA MarHUTHOTO
MOJII TTOCTOSHHOTO MAarHuTa Ha €ro MNpoOJIOJbHOW OCH CHUMMETPHUHM OT PACCTOSIHUA
MEXAY LIEHTPOM MAarHuTa U TOYKOU U3MEPEHHUI.

Obopyoosanue.  CmapT@oH C  TPEAYCTAHOBIECHHBIM  IPOTPAMMHBIM
oOecrieueHUeM IS W3MEPEHUS] BEIWYMHBI MArHUTHOTO TIOJISI, IUJIUHAPUYECKUMA
MAarHuT, JIMHEWKA, MAJIIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C moMOIIbIO TaTYUKOB CMapTHOHA MTPOBOIUTCA
NpAMOE M3MEPEHUE BEIMYMHBI MArHUTHONW WHIYKIIMA MArHUTHOTO TMOJII HAa OCH

OUINHAPUYICCKOI'O MaronuTa B 3aBUCMMOCTHU OT PACCTOAHHA 1O HETO.

3ansTue 3. Ha6.1o1eHue MAarHUTHOTO THCTEPeE3UCa

Ilpakmukym

3aoanue. HamoraiiTe HECKOJbKO BUTKOB H30JWPOBAHHOTO  IMPOBOJA
Ha [WIMHAPUYECKYIO YacTh JIanku ImTaTuBa. [logHecuTe Topel Jamku OJIM3KO
K TIOJIO)KEHHMIO JaT4hKa MarHuTHOro Toyisi MoOuibHOoro Ttenedona. Ilomaiite

3H€KTpH‘IeCKI/Iﬁ TOK B IIPOBOJ. HBMepBTe 3aBUCUMOCTb BCJIIMYHWHbBI MWHIAYKIHMU
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MarHUTHOTO TIOJIA Ha TOpIE JIANIKA OT CHJIBI MPOTEKAIOUIETO 4Yepe3 MPOBOJ TOKa.
Jis  9TOoro BHAYaje TOBBINIANTE 3HAYCHHUS CHJIBI  MPOTEKAIOMIETO  TOKa
710 MAaKCUMAJIEHO BO3MOYKHOTO 3HAUCHUS, @ [TOTOM TIOHIKANTE 10 HYJICBOTO 3HAYCHHUSL.
3aTeM CMEHUTE TOJIIPHOCTh TOMKIIOYCHHS HCTOYHHKA TOKA W TIOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIOMINNA 3aBUCUMOCTh BEJIMUYMHBI MAarHUTHOW WHIYKIITHH
Ha TOPIIE JIAIIKK OT CHJIBI MPOTEKAIOIIETO Yepe3 MPOBO/I TOKA.

Obopyoosanue. ~ CmapTQOH C  NPEAYCTAHOBIECHHBIM  MPOTPAMMHBIM
obOecrieueHeM Il U3MEPEHUS BEIMYMHBI MArHUTHOTO TIOJIS, INTaTHB C JBYMS
JarnKaMu, OJHA W3 KOTOPBIX JOJKHA OBITh JKENe3HOW (WU ApYyroi >Kele3HbIH
CEpIICYHUK), JTaOOpPaTOPHBI HMCTOYHUK TUTAHUS, OJHOXHUIBHBIA H30JUPOBAHHBINA
IPOBOJI, BBIICPKUBAIOIIMK MaKCUMaJIbHBIH TOK JIa0OPATOPHOTO HMCTOYHUKA
MTATAHUSI.

Kpamkoe onucanue pewenus. Jlanka mTatnBa 0OMaThIBA€TCA HECKOJIBKUMU
BUTKaAMHU TOJICTOTO HW30JIMPOBaHHOrO mpoBoga. C momolplo 1abopaTOpHOro
HMCTOYHHMKA TIUTAHUS Yepe3 MPOBOJI MPOITyCKACTCs ANEKTpUIeckuii Tok. CHavama TOK
IPOIYCKAIOT B OJHOM HAMPABICHUU C TOCTENEHHBIM YBEIMYEHUEM CHJIBI TOKa
M e¢ TOCICHyIONMM  yYMEHBIIEHHWEM, IOTOM  MPOIEAYPY  MOBTOPSIOT
JUTSI TIPOTHUBOTIONIOKHOTO HAIpaBlieHWsT Toka. Ilpm 3TOoM wu3MepseTcs BelIWYuHA
WHAYKIIUM MarHUTHOTO TOJIS Ha TOPIE JalK{d IITaThBa C MOMOIIbIO MOOHIBLHOTO
tenedora. CTpOUTCS 3aBUCHMOCTD BETMYMHBI WHAYKIIUA MAarHUTHOTO TTOJISI OT CHUIBI
IPOTEKAIOIIETO Yepe3 MpoBoj Toka. OOCyk maaeTcsi MOMyYEHHBIN TpaduK U sIBJICHHUE

MAarouTHOIrO ruCTepcei3uca.

3ansitue 4. U3yuenune padoThl 3JIEKTPOABUTATEISI U JTUHAMO-MAIIMHBI (YacTh 1)

Jexkyusa «IneKTpoABUTATENIb U dJIEKTporeHeparop». OO0CyKmaaeTcs UCTOPHS
M300peTeHUs]  DJIEKTPOABUTATENII U  COBEPIICHCTBOBAHMS €r0  KOHCTPYKIIMH.
OnuceIBaeTCss BHYTPEHHEE YCTPOMCTBO AJIEKTPOJIBUTATENA W DJIEKTPOTreHEpaTopa.

PazbuparoTcs TeopeTuueckue 3a1auu Mo JAHHOU TEME.

3ansitue 5. U3ydyeHue padoThl 3JIeKTPOABUTATENSA U IMHAMO-MAIIMHBI (YACTh 2)
Ilpakmukym
3aoanue. 1) IIpoBeanuTte Ceprio SKCIIEPUMEHTOB U U3MEPHTE 3aBUCMOCTD CHIIBI
TOKa, BBIPA0AThIBAEMOM T€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHJIbI, TIPUIIOKEHHOTO

K ero Baiy. 2) [IpoBeauTe ceprio IKCIIEPUMEHTOB U H3MEPHTE 3aBUCUMOCTD BEJTMUNHBI



HaIpsDKEHUs, IOJAHHOTO Ha JJEKTPOJBHUraTeldb, OT YacCTOThl €ro BpAallEHUS
Y MEXaHUYECKOU HArpy3KHu €ro Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUYMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTaTt, COeIMHUTENbHBIE POBOJIA, JAOOPATOPHBINA UCTOUHUK ITUTAHUS, MYJIbTUMETP
(ammiepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewienus. IIpoBoJsATCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIBl TOKa, BbIpAaOATHIBAEMOM TI'€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHJIBI,
MIPWIOKEHHOTO K €ro Bally. [IpoBOIMTCA ONBIT MO HM3YYEHHUIO CBSI3M BEIUYHH
HalpsOKEHUs, MOJAHHOTO Ha DJJIEKTPOJBUTATeNlb, OT 4YacTOThl €ro BpalCHMs
Y MEXAHWYECKOW HATPY3KHU €ro Baja.

Onucanue cxooicux pabom Npakmuxkyma:

1) MexayHaponHas OJUMIIMATA IO dKCIEpUMEHTaIbHOH (usnke 2018 r.,
3anaya « MOTOPYHK C peIyKTOPOM», ITyHKTHI Ne 1-4;

2) MexnayHapoaHas OJMMIHMAAa MO SKCHepUMEHTalbHOM ¢usuke 2022 1.,
3anaya «DoHapby, myHKTH Ne 1-4.

3ansaTne 6. HM3yyeHue 3aBHCMMOCTH Tepuoaa KojeDaHWid  JIMHEHKH
HA NWINHAPUYECKO MOBEPXHOCTH OT PAINYCA ee¢ KPUBU3HBI

Ilpakmukym

3aoanue. Onipenenure XxapakTep 3aBUCHMOCTH TEpHOJia KoJieOaHUM JTUHEHKH,
MOJIOKEHHOW Ha IWIMHIAPUYECKYIO MOBEPXHOCTb, OT pajadyca KPUBU3HBI ITOU
TTIOBEPXHOCTH.

Obopyodosanue. Habop UIMHIAPOB pa3sHOro paauyca (Hampumep, pa3indHbIe
HUJIMHIPUYECKUE COCY/IbI), TMHEWKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. 1IpoBoguTcsi cepuss MNPSIMBIX H3MEPEHUM
3aBHCHUMOCTH TIepHoJa KOJcOaHUN JTUHEWKH, IOJOKCHHOM Ha IWIUHIPHUYICCKYIO
MMOBEPXHOCTh, OT paguyca KPUBU3HBI 3TOM TMOBEPXHOCTH. MCMONB3YIOTCA METOABI
JUHEeapHu3alry 1 TpaMuecKoro aHajim3a SKCIIePUMEHTAIBHBIX IAHHBIX.
3ansaTue 7. U3yyeHume 3aBHCMMOCTH AMILUIMTYIblI KOJe0aHWHA NPYKUHHOIO
MasiTHUKA OT BpeMeHHU

Ilpakmukym

3aoanue. WVI3MepbTe 3aBUCUMOCTh AaMIUIMTYIbl 3aTyXaloIIUX KOJeOaHMi
MPY>KUHHOTO MasiTHUKa OT BpeMeHHU. [IpoBephTe Tmoresy 00 3KCIOHEHIMATHLHOM

XapakTepe MOoTy4YEeHHOU 3aBUCUMOCTH.

Obopyoosanue. [lpyxxuna oT fuHAMOMETpa ¢ npeaenom uzmepenuit 1 H, rpys

maccoit 150 r, cekyHaomep, IITATUB C JTAIKOW U My(TOM, TUHEHKA.
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Kpamxoe onucanue pewenus. ITIpoBOAMTCS SKCHEPUMEHT IO MPSIMOMY
U3MEPEHUIO 3aBUCUMOCTH aMIUIMTYJbl 3aTyXalolMX KoJIeOaHUH MPYKUHHOTO
MasiTHHUKa oT BpeMmeHu. Crpoutcss rpaduK UCCICIOBAHHOW  3aBUCHMOCTH

B JIMHCAPpU30BAHHOM BHC.

3ansaTtue 8. U3MepeHne aKTUBHOIO0 M PEAKTHBHOI0 CONMPOTHUBJIEHUN KATYIIKH
UHIYKTHBHOCTH

IHpakmuxym

3aoanue. CodbepuTe MEKTPUUECKYIO 1IETh U3 MOCIEA0BATEIbHO COCTMHEHHBIX
pesncTopa W KaTyIIKH WHAYKTHBHOCTH. IIpoBemuTe wW3MEpeHHE 3aBUCUMOCTH
HANpsDKEHUST Ha PE3UCTOpPE OT YacTOThl MOJABAEMOr0 Ha 3Ty IIENb HAMpPSHKCHUS.
[lo monmydeHHBIM NaHHBIM OINPENCIUTE AKTHBHOE COMPOTUBIECHHWE U PEAKTHUBHOE
COTPOTHUBJICHUE KATYIIKU UHAYKTUBHOCTH. PaccunTtaiite MHIyKTUBHOCTD KATYIIKU.

Obopyoosanue. Karymika HMHIyKTUBHOCTH, PE3UCTOP C COMPOTHBIICHUEM,
OJIN3KUM K aKTUBHOMY CONPOTHBIICHUIO KATYIIKA UHAYKTUBHOCTH, COCIUHUTEIbHBIC
IPOBOJIa, T€HEpPaTOP HU3KOW YacTOThI, OCHUIUIOrpad WM BOJBTMETP MEPEMEHHOIO
HaIPSDKCHUS.

Kpamxoe  onucanue  pewenus.  CoOupaercd  3lEKTpUUEcKas  ILEMb
W3 TIOCJICIOBATEIbHO COCIMHEHHBIX PE3UCTOpAa W KATYIMIKHM WHIYKTUBHOCTH.
Ha o1y nens mnomaercs mnepemMeHHoe HampspbkeHue. [IpoBomutcs wusMepeHue
3aBUCUMOCTH HAIPSDKEHUS Ha PE3UCTOPE OT 4YacTOTHl TOJaBaeMOro Ha IICTb
HampsDKeHUs  (aMIUIMTy/a  HampspDKEHWss  Ha  BCEeW  IIeMM  TOCTOSIHHA).
[To HM3KOYAacTOTHON oOmacTu Tpaduka OMpeAeNseTcs aKTUBHOE COMpPOTHUBIICHHE
KaTYIIKA UHIYKTUBHOCTHU, IO BBICOKOYACTOTHOM YaCTH OMPENEIAeTCA MHAYKTHBHOCTD

KAaTyLIKH.

3ansaTue 9. 3Byk. Ocunsuiorpamma 3Byka. CnekTp 3Byka

Jlexkuus «BBeneHHe B dKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOASTCS OCHOBHBIC
NOHATHS aKycTHKW. OOCyXmaeTcss MexXaHWKa pPaCIpOCTPAHCHHS aKyCTHYECKUX
KoneOanuii. BBomurcs moHsTHE TOHA ©W 00eproHa. OOCYXIAIOTCS METOIbI
WCCJICIOBAaHUS 3BYKOBBIX CUTHAJIOB.

Ilpakmukym

3aoanue. TlpoBemuTe cepuI0 SKCIEPUMEHTOB IO 3alMCH  OCIUJLIOTPaMM

U CIICKTPOB TJIACHBIX 3BYKOB OI[HOﬁ yacToThl. ONUIIMTE OCHOBHBLIC OTJIMYHUS
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B OCHMJIJIOTpaMMax JIsl pa3HbIX IJIaCHbIX 3BYKOB. OTBEThTE Ha BOIPOC, H1OCTATOYHO
JIU I ONTUCaHUs KaKoro-JIM0O0 3By4aHUs OJTHOM JIUIIb CIIEKTPOTPaMMBbI?

Obopyoosanue. TlepcOHAIIBHBIM KOMIBIOTEP ¢ MUKPO(POHOM WM cMapTdOH
C TIPETyCTAaHOBJICHHBIM ITPOTPAMMHBIM 00ECIICYCHUEM.

Kpamkoe  onucanue  pewenus. 1lpoBomutcsi cepusi  SKCIEPUMEHTOB
[0 TMOJYYEHUI0 OCHWJUIOTPAaMM M CIIEKTPOB TJACHBIX 3BYKOB OJHOM YaCTOTBHL.
[IpoBOAMTCS CPAaBHUTENIBHBIN U KAYECTBEHHBIM aHATIN3 OCLUIUIOTPAMM U CIIEKTPOB.

Onucanue cxooiceti pabomuvl npaxkmukyma: MexayHapolHas oJuMIuaga
no sKcrepuMeHtanbHOl ¢usuke 2017 r., 3agadya «AKYCTHYECKHE PE30HATOPBI»,

gacTh No |.

3ansaTue 10. CTosiune MexaHM4ecKHe BOJIHBI

Jexkuyua «Ctosiurie MexaHUueckue BOIHBD». OOCYykIaeTcs MEXaHUKa CTOSYHX
BOJH B OJHOMEpPHOH cpene. PaccmaTpuBarOTCS MPUMEPHI Pa3IMYHBIX TPAHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Iloayiite B mpoOUpKy Tak, 4TOObl OHA Haydasa 3By4yaTb. [IpoBeaute
M3MEPEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOI'O TOHA U MEPBOTr0 00€pTOHA BO3AYLIHOIO
cToyiba B MpoOUpPKE OT BBICOTHI 3TOTO cTosi0A. JIjist M3MEHEHUS IJIMHBI BO3YIIHOTO
cToJI0a 3amoHsITe MPOoOUPKY BoJ0M. Onpeaenute CKOpOCTh 3ByKa B BO3IyXe€.

Obopyoosanue. lTlepcoOHANbHBI KOMMBIOTEP ¢ MUKPOPOHOM HIIM cMapT(OH
C IPeAyCTaHOBJICHHBIM IPOTPAaMMHBIM OOECIIeUeHUEM, MPOOUpPKa, BOJ1a, TUHEHKA.

Kpamxoe  onucanue  pewenus. IIpoBoauTcs  cepusi  3KCIHEPUMEHTOB
[0 M3MEPEHUI0 AaKyCTHYECKOr0 CHEKTpa 3By4YaHUs MNPOOUPKH, BO3HUKAIOIIETO
MpU BJyBaHUM B Hee Bo3ayxa. CTpouTCs JIMHEApU30BaHHBIM rpadUK 3aBUCUMOCTH
YacTOTbl OCHOBHOIO TOHa M TEpBOro O0EpTOHA OT BBICOTHI BO3AYLIHOIO
ctonb6a B mpobupke. [lo mogydyeHHBIM JaHHBIM OMNpPENEISIETCS CKOPOCTh 3BYKa
B BO3JIyXE.

Onucanue cxooicetl pabomuvl npakmukyma: MexayHapolHas oJauMIuaga
Mo sKcnepuMeHTabHOU ¢u3uke 2017 T., 3amaya «AKYCTHUECKHE PE30HATOPHI»,

qacTh No 2.

3ansaTue 11. U3mepenue nokazareJisi NpeJJOMJIEHHUS CTEKJIA
Ilpakmukym Ne 1

3aoanue. OnipenenuTe MokazaTesb NPeIOMIICHUS CTEKISHHON TUIACTUHBI.
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Obopyoosanue. IlpeaMeTHOE CTEKI0, MWUIMMETPOBKA, JIa3epHas YyKa3Ka,
JUHEUKH, IITATUBBI C JTATKOW U My(TOH.

Kpamxoe  onucanue pewenus. IlpoBoauTcs  cepusi  SKCIEPUMEHTOB
10 U3YyYEHUIO MEpEHAIIPABICHUS JIyda CBETa, MaJa0IIEro Ha OOKOBYIO MOBEPXHOCTb
PEIMETHOTO CTEKJa, B 3aBUCMMOCTH OT BBIOpAHHOTO yriia majieHus. Beruucnsercs
MOKa3aTellb MPEJIOMIICHUSI MaTeprala IJIACTUHBI.

Onucanue cxoxcei pabomuvl npakmuxkyma: MexayHapoaHas OJUMIIHNAIA
no oskcrnepuMeHTanbHOM (usuke 2021 r., 3amaya «OTpakeHue, TpPeTOMIICHHE
Y TIPOITYCKaHHUE», MYyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onipenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO MOKA3aTEeNb MPEIOMIICHUS
Marepualna MpU3Mbl.

Obopyoosanue. [lpuzma, nazepHas ykaska, TpPaHCIIOPTHUP, IIITATUBBI.

Kpamxoe onucanue pewenus. 1lpoBoAMTCS ONBIT 1O  HU3MEPEHUIO
MHHUMAJIBHOTO YIJla OTKJIOHEHHUS JIA3€PHOrO Jiyda TPEYrOJbHOW PaBHOCTOPOHHEU
npusmoil. [lo mnoilydeHHOMY 3HAUEHUIO YIJIA PACCUUTHIBAETCA I1OKA3aTElNb
MPEIOMIIEHUS] TPU3MBI.
3ansTue 12. IloHoe BHyTpeHHee OTPaKeHUe

Jexkuyua «llpumenenne >ddexkra MNOTHOrO BHYTPEHHEIO  OTPAKEHUS
B m3MmepeHusix». OOcyxnaercs 3¢GGeKT TOJHOTO BHYTPEHHETO OTPaKCHHUS.
OnucelBalOTCSI MpPUEMBbl 110 MCIOJIB30BAaHUIO 3TOro 3ddexTa mpu NpoBEAECHUU
ONTUYECKUX U3MEPECHUMU.

Ipakmukym

3adanue. OnipenenuTe nokasareib MPETOMIICHUST MaTepuaa Ipu3Mbl.

Ob6opyoosanue. CTEKIIIHHAs IPU3Ma, Jla3epHas yKa3Ka, JIMHelKa.

Kpamxkoe onucanue pewenus. IIpoBoguTcs ombIT 1o HaOmroaeHUI0 ddekTa
[IOJIHOTO BHYTPEHHETO OTPAXXEHUsS CBETA, KOTOPBIA PacHpOCTpPaHSETCs B IPU3ME.
W3mepsitoTcss  mapameTpbl, MOpU  KOTOPBIX Jocturaercs dddexr. Brraucnsercs
MOKa3aTelib MPEJIOMIICHUSI MaTepraa MPU3MBbl.

Onucanue cxoxceil pabomuvl npakmukyma. MexayHapoaHas OJUMIIHNaIa

o ’KcniepuMeHTanbHOU pusuke 2021 1., 3amava «lucnepcusi», myHKT Ne 1.

3anatue 13. IlpoBepka ¢opMyJibI TOHKOWH JIMH3BI C TOMOIIBI0 METO/JA
NapaIaKkca, IPUMEHEHHOT0 VISl ONpeAeIeHUs! O0JI0KeHUs1 M300paeHnst
Ilpakmukym

3adanue. Onpenenure ¢ MakKCUMAJIbHOM TOYHOCTBIO (POKYCHOE PACCTOSIHHE
13



coOuparomei JTUH3HI.

Obopyoosanue. Cobuparonias TMH3a, ONTHYECKask CKaMbs (JTUOO MepHasi JIeHTa
Y KpEIUICHUE JIJIS JIMH3BI), B UTJIBI OT IITIPHIIA (CO CTOYEHHBIM OCTPHUEM ), IJIACTHIINH,
TOYCUHBIN NCTOYHUK CBETA.

Kpamxoe onucanue pewenus. OOcyxnaercs u jaeMoHcTpupyercs 3(dekt
napajutakca. M3ydeHHbIH 3¢ (EKT HCHoNab3yeTcsl A ONpeAeNieHUs TMOJOKEHUS
N300pakKCHUST UCTOYHUKA CBETA C MaJIO CBETUMOCTBIO, MOJYYEHHOTO C TIOMOIIIBIO
coOuparomeid auH3bl. [lo HECKOJIBKMM OMBITAM pPacCUUTHIBaETCS (HOKYCHOE

PaCcCTOAHUC JINH3EI.

3ansaTue 14. U3mepenue GoKyCHOr0 pacCTOSIHUS paccenBaroneii JTHH3bI

Ilpakmukym

3aoanue. Ompenenure ¢ MaKCUMalIbHOM TOYHOCTHIO (DOKYCHOE PaCCTOSHUE
pacceuBaroIIEeH JINH3HI.

Obopyoosanue. PacceuBaromias JMH3a, coOuparomias JHH3a, ONTHYECKas
cKambs (TMOO MEpHasl JIHTa W KpPEIUIeHWs ISl JIMH3), JIUCT KapTOHA, HOXHUIIBI,
TOYEUHBI UCTOYHUK CBETA.

Kpamxoe onucanue pewenus. O0Cy)XIar0Tcs NpUeMbl U3MEPEHHs] (POKYCHOTO
pacCTOsiHMSL ~ pacceuBarollel  JauH3bL.  [IpoBOOMTCS  ONBIT 1O  MOJYYECHUIO
JEUCTBUTEIHLHOTO M300PaKEHHS B PACCEUBAIOIIEH JIMH3E MTyTEM CO3/IaHUs C IOMOIIIbIO
coOuparomieid  JIMH3bl MHUMOIO HMCTOYHMKAa JJIi  pacCeUBarOUIEd  JIMH3BIL.
Tak)ke TPOBOAUTCS OMBIT IO HAOIIONCHUIO PACXOJSIIETOCS CBETOBOTO ITyyKa,
00pa30BaHHOIO CBETOM, W3JIYYEHHBIM TOYEYHBIM HCTOYHUKOM M TIPOIICIIIUM
4yepe3 pacCerBarollyl0 JUH3Y, Ha KOTOpYI0 HakieeHa auadparma. [lo pesynbraram
MOJIyYEHHBIX SKCIEPUMEHTOB PACCUUTHIBAETCS ONTHYECKAash CHJIa PaCCEUBAIOIICH

JIMH3HEI.

3ansaTue 15. OnpenesieHne JJIMHbI BOJHBI JIA3€PHOT0 M3JIy4YeHHUsS] ¢ MOMOIIbIO
cxembl FOHTa

Ilpakmukym

3aoanue. llpumymaiiTe -SKCHEPUMEHTAIBHYIO YCTAHOBKY, ITO3BOJISIOIILYIO
HaOII0aTh WHTEP(EPEHIIMOHHYI0 KapTHHY OT CBETOBOTO M3JIyUYCHHS Jia3epa.
Onpenenute JIMHY BOJHBI U31y4YECHUS JIA3EPHON YKA3KHU.

Obopyoosanue. JlazepHas yka3zka, HUTKa, (hosbra, OyJaBKH, SKpaH, pyJieTKa.
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Kpamxoe onucanue pewenus. JIBymMs CBS3aHHBIMH HUTKOW OyJiaBKaMu
MIPOKAJIBIBAFOTCS JIBa OJM3KOPACIIONOKEHHBIX OTBEPCTHUS B ATFOMUHUEBOU MHINECBON
donbre. IlomydeHHble OTBEpCTHUSI OCBEHIAIOTCS JIa3epHBIM MydykoM. B mporeaiiem
cBeTe HabmoaeTcst nHTepdepeHImonHas kKapTuaa. [1o paccTosHUIO MEX Ty TTOJI0CaMU
UHTEP(OEPCHIIMOHHON KapTUHBI U PACCTOSHHUIO MEXIY OTBEPCTUSIMU B (hoOJIbIe
paccUMTHIBACTCS JJIMHA BOJIHBI CBETA B JJA3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  NpaAKmMuKyma:  3aKIIOUUTENBHBIM  3Tam
BCEPOCCUMCKOMN OJIMMMIHUABI MIKOJIBHUKOB 1Mo pusuke 2000 r., 11 kmace, 3amgada No 1.

3ansaTue 16. U3yueHue cnekTpa cBeTa pPa3jiMYHbIX UCTOYHMKOB C MOMOIIbIO
AM(PPAKUMOHHOU PelIeTKU

Ilpakmukym

3aoanue. llpunymaiite, cOOEpUTE U OMUIINTE FIKCIIEPUMEHTAIIbHYIO YCTAHOBKY,
NIO3BOJISFOLYIO TIOTYYHUTh ONTUYECKUM CIIEKTP U3JIyYEHHs CBETA PA3INYHBIX HICTOYHHUKOB.
IIpoBeaure nccaeroBaHUE CIEKTPOB MPEITIOKEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. JlubpakunonHas peiierka, GoHapb C JIaMIIOW HaKaJIUBaHUA,

CBETOMOJIHBIN (hOHAPBH, Ta30pa3psiIHAs JIAMIIOYKa, SKpaH, AuadparmMa, MepHas JICHTa.

Kpamxoe  onucanue  pewenus. 1lpoBoguTcsi cepusi  SKCHEPUMEHTOB
N0 HaOJIOACHUIO ONTUYECKHUX CHEKTPOB M3IY4YEHHs] MCTOYHUKOB CBETa pa3HOM
npuposl. [IpoBoInUTCSA CpaBHUTEIBHBIN M KOJMYECTBEHHBIN aHAJIA3 3TUX CIEKTPOB.

Onucanue cxodxceil pabomuvl npakmukyma. MexayHapogHas OJUMIMaaa
o ’KcnepuMeHTanbHol usuke 2018 r., 3amaua «CexTpy.

3ansaTue 17. UcciienoBanue 3aBUCUMOCTH HHTEHCUBHOCTH CBeYE€HUS CBETO1MO/A
OT CHJIBI POTEKAKIIEr0 Yepe3 Hero TOKa

Ipakmukym

3aoanue. VI3mMepbTe 3aBUCUMOCTh HMHTEHCHUBHOCTH CBEYEHHSI CBETOJIMOJA
OT CWJIbl TNPOTEKAIOLIEr0 4Yepe3 Hero Toka. Omnpenenure xapakTep H3MEpPEHHOU

3aBUCUMOCTH.

Obopyoosanue. Cmetonuon, MOKCMeTp (Wiau cMapTGoOH C  JAATYUKOM
OCBEILEHHOCTH), JIabopaTopHbIN OJ0oK muTaHus (win ABe Oarapeiiku AA, peoctaT
U MYJBTHMETP), COCTUHUTEIBHBIC POBO/IA.

Kpamkoe onucanue pewenus. ITIpoBOAMTCS JKCHEPUMEHT IO MPSIMOMY
MU3MEPCHUIO 3aBUCHMOCTH WHTCHCHBHOCTH W3JIYYCHHS CBETOIMOMA OT CHJIBI
NPOTEKAIOIIEro 4Yepe3 Hero Toka. CTpouTcs rpaduK MOTYyYEHHOW 3aBHCHMOCTH.
OnpenensieTcs XapakTep 3aBUCUMOCTH.
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3ansatue 18. HaoOuionenne wu30MpaTeJbHOCTH BHYTpeHHero ¢orodddexra
K JIJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOANO/IA IPYT HAMPOTUB Jipyra. 3yuure siBieHue
BO3HHMKHOBEHHUsI (HOTOTOKAa B OCBEHIaeMOM cCBeTojauone. Jlias 3Toro wusmepbTe
3aBUCHUMOCTh CUJIbI (DOTOTOKA OT HAIPSHKEHHS] HA CBETOJMOJE, BBHIMOJHSIONIEM POJIb
HMCTOYHHMKA CcBeTa. [lOBTOpUTE OMBIT, MPUMEHSAS B KA4YeCTBE HCTOYHHKOB CBETa
CBETOAMO/IbI, JAIOIIME CBET C pa3HbIMU JJIMHAMU BOJH. Onpenenurte yCIOBHS,
MIPU KOTOPBIX B OCBEIIAEMOM CBETOAMOE BOSHUKAET (POTOTOK.

Obopyodosanue. Tpu mapbl CBETOAMOJIOB Pa3HBIX LBETOB (KpacHbIC, 3€JCHBIC
Y CUHHE), OJIOK MUTAHUS CBETOMOAA-OCBETUTENS, MYJIbTUMETD.

Kpamxoe onucanue pewenus. JIBa cBeTOaMO/Na YCTAaHABIMBAIOTCS HAINPOTUB
npyr apyra. Uepe3 OOWH CBETOAMOJ IMPOIMYCKAETCS TOK OT MCTOYHHMKA MHUTAHUS.
N3yyaercss siBlIeHHWE BO3HUKHOBEHHUS (OTOTOKA BO BTOPOM  CBETOHUO/IC.
OO6napyxuBaercs, 4YTOo (OTOTOK BO BTOPOM CBETOJMOJIE BO3HUKAET TOJBKO
IIPU OCBEIICHUHU €T0 CBETOJMOJIOM C JJIMHOW BOJIHBI, MEHbIIICH WJIM PAaBHOM JIUHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEIIAEMbI CBETOIUO/I.

Onucanue cxooicert padomuvl npakmukyma: MexayHapoIHas OJUMIIMaAA
1o skcnepuMeHTanbHoi ¢usuke 2020 r., 3agada «Onromapay.
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IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJBHOCTHU «OCHOBbBI ®U3NYECKOI'O SKCIHEPUMEHTA)>

JINYHOCTHBIE PE3YJIBTATHBI

B cghepe epasrcoanckoeo eocnumanus:

TOTOBHOCTh BECTU COBMECTHYIO JIESITENBHOCTh B MHTEpECAX I'PAXKIAHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIECTBOBATh C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU
C UX (PYHKIMSIMU U HA3HAYCHUEM.

B cpepe nampuomuueckozo eocnumanus:

c(hOPMHUPOBAHHOCTh POCCUUCKON IPaskTaHCKOW UIEHTUYHOCTH, NATPUOTU3MA;

[EHHOCTHOE€ OTHOIIEHWE K TOCYJIapCTBEHHBIM CHUMBOJAM, JAOCTHKECHUSIM
POCCUHCKHUX YUYEHBIX B 001aCTH (PU3UKHU U TEXHUKH.

B cghepe oyxoeno-upascmeennoco socnumanusi:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OLICHMBaTh  CHUTyallUl0 W  NPUHUMATh  OCO3HAHHBIE
pelieHusi, OPUEHTUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH,
B TOM YUCJIE B AEATEIbHOCTH YYEHOTO;

OCO3HaHMUE JUYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMYMBOrO Oy IyILETO.

B cghepe acmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs ICTETUKY HAYyYHOTO TBOPYECTBA,
npHUCyIIEro (GU3NIECKO HayKe.

B cghepe mpyoosoco éocnumanusi:

HHTEpEC K pa3iuuHbiM chepaMm  MOpodecCHOoHATBLHON  JIeSITEIBHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (M3HKON UM TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oyayieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMUIO U caMOOOpa3OBaHUIO B 00JIacTU
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH.

B cghepe sxonocuueckoeo socnumanus:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX POOIIeM;

IJIAHUPOBAHKE U OCYIIECTBICHUE JICVCTBUM B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

paclIMpeHre ONbITa AEATEIbHOCTH HKOJIOTUUECKON HAIPABIEHHOCTH HA OCHOBE

UMEIOITUXCS 3HAaHUM 110 (hU3BHUKE.
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B cgpepe yennocmu Hayuno2o nosHaHus:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAYYHOM JEeSATENbHOCTH, TOTOBHOCTH B IIpoOIlecce
u3y4eHUs (U3UKH OCYIIECTBISITH MPOCKTHYIO M UCCIIEIOBATENBCKYIO JIEATEIHHOCTh

HMHINBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTeIbHbIE YHUBEPCAJbHBbIC Y4eOHbIC AeHCTBUS:

ba3oBble Jornveckue 1eMcTBUA:

CaMOCTOSITEIILHO bopMyIUPOBAThH U aKTyaJu3UpOBaTh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEACIATh e JACATEIbHOCTH, 3aJaBaTh IMAPAMETPbI W KPUTEPUU HX
JIOCTYKCHUS

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B pACCMAaTPUBAEMBIX (PU3UUESCKUX
SIBIICHUSIX;

pa3pabarpiBaTh IUIAH PEIICHUs MPOOJeMbl C YUETOM aHaJIM3a UMEIOIIUXCS
MAaTEepUaIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B IESITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKH TTOCJIEACTBUIN AEATEIbHOCTH;

KOOPJAMHUPOBATH U BBITIOIHATH pa0OTy B YCIOBUIX PealbHOTO, BUPTYAJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOC MBIIMIJICHHUC IIPU PCHICHHUU JKU3HCHHBIX HpO6J'ICM.

ba3zoBble ucciieioBarebCKue A1eCTBUA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMH TIOHATHSIMH H METOJAMH
(bu3nUecKoil HayKu;

BJIQJICTh HABBIKAMH Y4€OHO-MCCIIEOBATEIIbCKON U MPOEKTHOM JeATEIHHOCTU
B o0nacTy (DU3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB pEIICHUS 3a1ad (U3HYECKOTO COJEP)KaHMS, NMPUMCHCHHIO pPa3TMYHbIX
METOJIOB TTO3HAHHS,

BIIAJICTh  BUJAMHU  JCATEIBHOCTH IO  TOJYyYEHHUIO HOBOTO  3HAHUS,
€ro HHTEpIpEeTaluy, MpeoOpa30BaHUI0 W TPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOUTh apTyMEHTHI /ISl TOKA3aTeIbCTBA CBOUX

YTBEPKACHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PELICHUS,
18



aHAJIM3UPOBaTh TOJY4YEHHbIE B XOJAE pEUICHWs 3a7aud  Pe3yJIbTaThl,
KPUTHYECKH OLIEHWBAaTh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OpMyIUpOBaTH COOCTBEHHBIE 3alaud B 00pazoBaTeNbHON
AeSITeILHOCTH, B TOM YHUCIIE IPU U3yYCHUH (DUBHUKH;

JaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

yMEThb MEPEHOCUTh 3HaHUA MO (QHU3UKE B MPAKTHYECKYI0 00IacThb
KHU3HEIEATEIIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBbIE UJCH, TIPEAJIaraTh OPUTHHAIBHBIC TIOAXO0/IbI U PEIICHUS;

CTaBHUTDb HpO6J’ICMBI " 3a1a4M, JOITYCKaromure aJlbTCPHATHUBHBLIC PCILICHUS.

Pabora ¢ undpopmanmeii:

BIIQJICTh HABBIKAMHM TIOJMyYeHHs] HWHGOpManuu (U3HIECKOTO COMCPKAHUS
U3 HCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh TOWCK, aHAIM3,
CUCTEMATH3AIMI0 W HWHTEPIPETANIO HHPOPMAIIMM Pa3IUYHbIX BHIOB H (opm
MIPEICTABIICHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(POpMAITUH;

HCIIONIB30BaTh  CpeAcTBa  MHGOPMANMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHH3AIIMOHHBIX
3a/a4 ¢ COOI0/IeHHEM TpeOOBaHUM SPTrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, TMPaBOBbIX M HJTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJIEPIKAHMS B PA3TUYHBIX (JOpMaATaX C yUETOM
Ha3HaueHUs MHGOPMAIMKM U 1EJIEBON ayJAUTOPUH, BHIOWpAas ONTUMAIIbHYIO (opMy
MIPE/ICTABIICHUS U BU3yaJIU3aIliu.

KoMMmyHuKaTUBHBIC YHUBEpPCAJbHBbIC Y4eOHbIC ACHCTBUA:

OCYIIECTBISITH OOIIIEHNE BO BHEYPOUHOU ACATEITHHOCTH;

pacro3HaBaTh NPEIMOCHUTKH KOHMIMKTHBIX CUTYallnl ¥ CMATYATh KOH(DIUKTHI,

pa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIAWBUIYAITbHON
paboThI;

BBIOMPAaTh TEMATHKy M METOJBI COBMECTHBIX JEHCTBHHA C YYETOM OOIIUX

HHTCPECOB U BO3MOKHOCTEH KaXXa0ro 4Jc€Ha KOJIJICKTHUBA,
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MIPUHUMATh uenu COBMECTHOM NEATEIIbHOCTH, OpraHU30BbIBATH
U KOOPJAWHUPOBATH ACWUCTBUS MO €€ JOCTHKECHUIO: COCTABJIATH IUIAH JICMCTBUM,
pacupenensiaTb poJIi C YYETOM MHEHUM YYaCTHHKOB, OOCYXKIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIAAA M KAXKIOTO YJACTHUKA KOMAHIbI B OOTIIHIA
pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE TIPOEKThI, OLEHHWBAaTh WAEU C IMO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEJICHHE B  Pa3IUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryjisiTuBHble YHUBepPCcaJbHbIE yueOHbIE AeiicTBUS:

Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIJISITh TO3HABATEIBHYIO JACSATEILHOCTh B 00JIACTH
(bU3UKH, BBISBISATH TPOOJIEMbI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEIILHO COCTABJISITh IUIaH PEIICHUS PACYETHBIX U KAYECTBEHHBIX 3a/a4,
IUTAaH BBITIOJIHEHUS TPAKTHYECKOM padoThl € YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pactuMpsaTh paMKh y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cebd
OTBETCTBEHHOCTh 3a pEIICHUE;

OIICHUBATh MPUOOPETEHHBIH OTIBIT;

croco0CcTBOBATH (hOPMHUPOBAHUIO U TIPOSBICHUIO APYIUIIMU B 00J1acTU (DU3HKH,

MIOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAIbHBIN HHTE/IEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LEIIAM;

BJIa/IETh HaBbIKaMU MO3HABATEIbHOUN pehIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pedyieKcun sl OLEHKH CUTYyalluH, BhIOOpa BEPHOTO
peLIeHus;

yMETb  OLICHMBATh PUCKA U  CBOEBPEMEHHO NPUHUMATh  PEIICHUS

ITO UX CHUKCHUIO,
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[IPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IIPM aHaIU3€ pe3yJIbTaTOB
NEATENBHOCTH;

MPUHUMATD ceOs, TOHUMAasi CBOU HEJIOCTATKU U JJOCTOWHCTBA,

[IPUHUMAaTb MOTHMBBI M aApPryMEHThl JPYIMX I[PH aHAIU3E pe3yJbTaTOB
NEeATEIbHOCTH;

MIPU3HABAaTh CBOE MTPABO U MPAaBO APYIUX HA OLIMOKHU.
IHPEAMETHBIE PE3YJIbTATDBI

K xonny 11 knacca oGy4qaronuiicss HAQy4uTCS:

MMOHUMATh POJb (PU3UKU B IKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COIMATHLHOM
Y 3TUYECKOH chepax AesITEeNbHOCTU YEI0BEKa, POJIb U MECTO (PU3HKU B COBPEMEHHOM
HAYYHOW KapTUHE MHpA, 3HAUYEHUE ONUCATEIBHOM, CUCTEMaTU3UPYIOIIEH,
OOBSCHUTENFHON ¥ TPOTHOCTUYECKON (GYHKIMNA (HUUYECKON TEOopuH, poJib
¢dusnueckoii Teopun B GOpPMUPOBAHUU MPECTABICHUHN 0 (PU3NYECKON KapTUHE MUDA,
MECTO (PU3NYECKOM KApTUHBI MHpa B OOIIEM Py COBPEMEHHBIX ECTECTBEHHO-
Hay4HBIX MPEJICTABICHUIN O MPUPOJIE;

paznyath YCJIOBUS MPUMEHMMOCTH HW3YUYEHHBIX MoOJieNied (PU3HYECKUX Tell
U TIPOIIECCOB (SIBJICHUM);

paznuyaTh ycioBus (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH HW3YYEHHBIX
¢u3HUecKX 3aKOHOB, TOHMMAaTh BCEOOIIM XapakTep (yHIAMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh M OOBICHATH JJIECKTPOMArHUTHBIC, KBAHTOBBIE MPOIECCHI
U SBJICHUS, UCIOJb3yd OCHOBHBIC TOJIOKEHUS U 3aKOHBl JJIEKTPOIUHAMMKHU
Y KBaHTOBOU (PU3UKH;

OMHCHIBATH U3YUYEHHBIE (PU3NYECKUE MPOIECCHI U SIBJICHHS,

OOBSICHATH OCOOCHHOCTH TIPOTEKAHMSI M3YYEHHBIX (U3UYECKUX SBJIICHUN;

MPOBOJIUTh  HCCIEAOBAHUE 3aBUCUMOCTEMN (dbu3nyeckux  BETUYUH
C HCIHOJIb30BAHUEM NPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
¢uKCHpOBaTh PE3yJbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIIMYUH B BHUJIC
rpad)KOB C Y4e€TOM aOCOJIFOTHBIX TMOTPENTHOCTEH W3MEPEHUH, JeiaTh BBIBOABI
10 pe3yibTaTaM HCCIIeIOBAHUS;

MPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIMYUH, TIPU 3TOM BHIOUPATH
ONTHUMAJIBHBIA METOJ H3MEpPEHHUs, OIICHWBATh AaOCONIOTHBIE W OTHOCUTEIHHBIC

MNOrpCITHOCTH IIPAMBIX 1 KOCBCHHBIX H3MepeHHﬁ;
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IIPOBOJIUTH OIBITHI MO MPOBEPKE NPEIJIOKEHHOM THUIIOTE3bl: IJIAHUPOBAThH
HKCIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYIO  yCTAaHOBKY, aHAJIM3UPOBATH
[OJTyYEHHBIE PE3YJIbTAThl U JI€JaTh BBIBOJ O CTATyCE MPEAJI0KEHHON TUIIOTE3bL;

coOnoaThk mpaBuia O€30IIaCHOrO Tpyna IpPU HPOBEACHUM HCCIEAOBAHUMN
B paMKax TMpakTUKyMa ©  Y4eOHO-HCCIEAOBATEIbCKOM  JESATENbHOCTU
C HCTIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 00OPYIOBAHUS;

pelIaTh pacyeTHbBIE 3a/1a4U C SIBHO 3a/1aHHOM U HESIBHO 3aJJaHHOW (PU3UYECKOU
MOJIEJIBIO;

pelaTth Ka4yeCTBEHHbIE 3a/1aud, TpeOyrolre NPUMEHEHUsl 3HAaHUN U3 pa3HbIX
pa3nenoB Kypca (QHU3MKM, a TaKKe HHTETPallMd 3HAHUW W3 JIPYTHX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LHKJIA: BBICTPAWBAaTh JIOTMYECKYIO LIETIOYKY PaCCyKJICHUN
C OMOPOW Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PUBUUYECKHE SIBICHMUS;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA U1 OOBSICHEHHS] OCHOBHBIX IMPHHIIUIIOB
pabOThI U3MEPUTENBHBIX TPHUOOPOB;

aHAJIM3UPOBaTh M OLIEHUBATh MOCIEACTBUSA OBITOBOM M IPOU3BOACTBEHHOM
JESTEIbBHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3NYECKUMHU MPOIECCAMU, C TO3MLMN
JKOJIOTUYECKON 0e30MacHOCTH, IIPEICTABICHUN 0 palMOHAIBHOM
MIPUPOJONOIb30BAHUH, & TAKXKE Pa3yMHOM HCIHOJIb30BAHUU JIOCTHKEHUN HAYKU
Y TEXHOJIOTUH JIJIsl JaJIbHEHIIET0 pa3BUTHUS YEIIOBEUYECKOTI0 OOLIECTBA;

MPUMEHATh PA3MYHbIE CIOCOObI pabdoThl ¢ HH(pOpManuen Q(U3NIECKOro
COJIEp)KaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJOTHUH,
IpU 3TOM HCIIOJIb30BATh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JJIsl TIOMCKa,
nepepaboOTKU M MpEeAbsSBICHUS Y4eOHOM M Hay4YHO-MOMYJSpHOM HH(}OpManuwy,
CTPYKTYpUPOBAHUSA M HHTEpIpEeTaluu WHPOPMALUHU, MOJYyYEHHOM U3 pa3IU4HbIX
MCTOYHHMKOB, KPUTUYECKH aHAIM3UPOBATh MOJIy4aeMyl0 MH(MOpPMALMIO U OLEHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HAHUM, TaK U HAa OCHOBE aHaIu3a
UCTOYHUKA HH(POPMAIIHH;

MPOSIBJISITh OPraHU3AIMOHHBIE M MO3HABATEJIbHBIE YMEHUS CAMOCTOSITEIBHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHMHA B MPOLIECCE BBIMOJHEHUS MPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEILCKUX paloT;

paboTaTh B TpyINIE C HCIOJIHEHUEM PA3JIUYHBIX COLHUAIBHBIX POJIEil;

OpOSBIISITH MOTHBALMI0O K Oyayniell MpoQpecCHOHAIbHON —J1eATeNbHOCTH

0 CMEIUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIISL.
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJACC
Ne HaumeHnoBanu KoanuecTBO
€ pa3esoB u 9aCOB IIporpammuo XapakTepucTHKA 1eTeJIbHOCTH 00yYaI0IINXCS
n/ TEeM e coiep:KaHue
n | y4eOHOro nmpeaMera
Paznen 1. DaexkTrpoamnamuka
1. | O1leHka BeTMYUHEI MarsuTHoe moJie. Onepuposams noHAMUAMU. MATHUTHOE TI0JI€, BEKTOP MarHUTHOMN
. 2 . | HH WU, IUHUA MarHUTHOU UH WU.
1. TOPU30HTAIIBHOU BekTop marHuTHOU JLYKHHH, AyKI
Ymems GopMymupoBaTh MPUHIAI CYINEPIIO3UIIMA MAarHUTHBIX
COCTAaBJIAIOIICHU HHIYKIHH. noJiel, n300pakaTh JMHUHM UHAYKLIUHA MarHUTHOTO TOJS KaTYILKH
MATHUTHOMN HHYKLHH TpuHIM C TOKOM, COOMpPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY.
Ilpusooumsv npumepsvi TPUPOIHBIX OOBEKTOB M TEXHUUYECKHUX
MarHUTHOTO MOJIA 3eMITH Cynepnosuinun YCTPOMCTB,  SABISIOMIUXCA  MCTOYHMKAMH  IIOCTOSHHOIO
(TTpakTHUKYM) MAarHUTHBIX OJIel. | MarHUTHOIO IOJIA.

JInaUU MarauTHOM
WHAYKIWH.
MarsuTtHoe mose

KaTYHIKH ¢ TOKOM

Ipumensims IPUHINT CYNIEPIIO3UIIMNA MAarHUTHBIX TTOJIEH.
Hccneooéams ~ TIPOCTPAHCTBEHHYIO  OPHMEHTAIMIO  BEKTOpa
WHAYKIUHA MAardiuTHOI'O IOJidg, CO3AaBa€MOIroO Ha OCH COJICHOMIA
IpU CYNEpHO3UIMKA MarHUTHOT'O MOJI 3€MJIM U MAarHUTHOTO IOJIS
COJIGHOW/IA, B 3aBUCHMOCTH OT CHJIBI TOKAa B BUTKaX COJICHOMJA U
unmepnpemupogams NOTY4EHHBIE PE3YJIbTATHI.

Onpeodensimp 1O pe3ylbTaTaM HPOBEIECHHOTO JSKCIEPHMEHTa
MOJIyJIb TOPU3OHTAJIBHOW COCTABISIONIEH BEKTOpPa MAarHUTHOM
WHJIYKIIMA MAarHATHOTO TIOJISI 3€MJIH, OIIEHHBATh a0COTIOTHYIO U
OTHOCUTENIbHYIO ~ TIOTPEIIHOCTh  U3MEPEHHOH  (PpU3UYECcKOil
BCJIMYUHEI.

HUcnonvzosams koMmac, coJIeHOHJ, JabOpaTOpHBIN OJI0K
MUTaHUS, TPAHCIOPTHUD.

Pewams 3agaun Ha TPUMEHEHHE NPUHIMIA CYMEPIO3UIIH
MarHUTHBIX MOJIeH
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1.2.

N3mepenue
3aBUCUMOCTH BEJIMYUHBI
MarHuTHON UHAYKIUU
MAarHUTHOTO TOJIS

MarbauTa OT paCCTOAHUA

(TIpaKTUKYM)

MarsurtHoe¢ 1oe.
Bekrop MarauTHOM
MHAYKIWU. JInHnmn
MarHUTHOM
WHIYKIUU.
MarsauTHOE€ 110JIe
ITOCTOSTHHOT'O

Marbgurta

Onepuposamsv  nowsmusAMu: MATHUTHOE IIOJIE, BEKTOP
MarHMTHON MHAYKLIHH, TUHUM MATHUTHOW MHYKIIMH.

Ymems u3o0paxarb JTUHUM MHAYKUUA MarHUTHOTO IMOJIS
IOCTOSIHHOTO MAarHuTa, CcoOUpaTh 3SKCIEPUMEHTAIbHYIO
YCTaHOBKY. [Ipugooums npumepsvl TPUPOJHBIX OOBEKTOB U
TEXHUYECKHX YCTPOWCTB, SABJIAIOIIUXCS HCTOYHUKAMMU
MOCTOSIHHOTO MarHUTHOT'O MOJIS.

Ipumensameo cMapTdoH C IIPENYCTAaHOBIIEHHBIM
IPOTPaMMHBIM 00€CIEUeHUEM JUIsl U3MEPEHUS BEIUYMHBI
MarHUTHOIO  TOJI, IMpaBWJIa  TOCTPOEHUs  IrpaduKoB
3aBHCUMOCTEN (PU3NYECKUX BEIMYUH JIPYT OT JIpyTa.
Hccneoosams 3aBUCUMOCTD BETMUYNHBI MArHUTHON MHTYKIUH
MarHUTHOIO MOJsI TOCTOSSHHOI'O MarHuTa Ha ero Mpo0JIbHON
OCH CUMMETPHUHM OT PACCTOSHUSA MEXAY LEHTPOM MarHura u
TOYKOW W3MEPEHUN U unmepnpemupoéams TOIYyYECHHbIE
pE3yJIBTaThI.

Cmpoums dKCHEPUMEHTAJIbHO TpauK 3aBUCUMOCTH MOJYJIs
MarHUTHOM MHIYKUMHM MarHUTHOTO TMOJSI TOCTOSIHHOI'O
MarHura

Ha €ro MpoJOJIbHOM OCH CHUMMETPUHM OT PACCTOSHHUSA
MEXIy LEHTPOM MarHuTa U TOYKOM u3MepeHui (c
y4e€TOM aOCOJIIOTHBIX MOTPEIIHOCTEN HM3MEPEHHBIX
(GU3NIECKUX BEIUYHH).

Hcnonvzosams TMIMHIPUYECKUNA TOCTOSHHBIA MarHmr,
JIMHEWKY.

Pewamsy 3agaun Ha npuMeHeHUE NMPHUHLMNA CYNEPIO3ULIUN
MarHUTHBIX MOJIEH
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1.3.

HaOmronenne MarauuTHOTO
ructepesuca (IpakTUKyM)

MarauTHoe€ IoJe.
Bekrop marauTtHoM
MHAYKUWU. JInHnn
MarHuTHOM
WHIYKIWH.
MarsauTHoe 1noJjie
KaTYIIKHU C
MOCTOSIHHBIM
TOKOM. MarautHoe
II0JIE€ B BEIIIECTBE.
deppoMarHeTUKH.
MarHuTHbIN
TUCTEPE3UC

Onepuposams nowsimusmu. MAarHUTHOE I110JI€, BEKTOP
MarHUTHOW WHAYKIWH, THHAN MarHUTHOW WHIYKIINH,
(eppoMarHeTuk, MarHUTHBIA THCTEPE3UC.

Ymemw n300paxars IMHUU UHAYKIIUHA MATHUTHOT'O TTOJIS
KaTYIIKA C TOCTOSTHHBIM TOKOM, OOBSICHATH SIBICHUS
(eppoMarseTuzMa U MarHUTHOI'O TUCTEpe3uca, CoOupaTh
HKCHEPUMEHTAIIbHYIO YCTAaHOBKY.

IIpusooumu npumepst MaTEPUAIOB, 00J1aTAFOIIINX
(GeppOMarHUTHEIMHA CBOMCTBAMH.

Ipumensams cMapTHOH € IPEAYCTAaHOBIECHHBIM
MPOrpaMMHBIM 00ECTICUCHUEM IS N3MEPEHHS BETUIHHEI
MarHuTHOTIO 1OJIsL, IpaBUjia MOCTPOEHUs IpauKOB
3aBHCUMOCTEN (PU3NYECKUX BEIMYUH JIPYT OT JIpyTa.
Hccneoosams 3aBUCUMOCTD BEIMYMHBI MATHUTHON MHYKIIMU
MarHUTHOTO MOJISt BOJIM3U TOpIia KaTYIIKH C IIOCTOSHHBIM
TOKOM, HAMOTAHHOM Ha (peppOMarHUTHBIN CepACUHUK,

OT CHJTBI IPOTEKAIOIIETO Yepe3 KaTyIIKy TOKa u
uUHmMepnpemupoeams MoydeHHbIE Pe3yIbTaThl KaK
HaOJII0ICHNE MAaTHUTHOTO THCTEPE3HUCa.

Cmpoums SKCTIepUMEHTANIbHO IPaQUK 3aBUCUMOCTH
MOJTyJISl MATHUTHON MHAYKIIUH MarHUTHOTO MOJIS KaTYIIKH
¢ peppOMarHUTHBIM CEPJICYHUKOM OT CHUJIIBI
MPOTEKAIOIIET0 Yepe3 KaTyIIKy TOKa (C y4eToM
a0COJIIOTHBIX MOTPEITHOCTEH N3MEPEHHBIX (PU3HMUECKUX
BEJINYMH).

Hcnonvzosams 1abOpaTOPHBIN HCTOYHUK THTAHUS
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1.4 | Uzyuenue paboOTHI 2 ITocTosAHHBIHN TOK, Onepuposamv nouwamusmu: CUjla AMIeEpa, SJIEKTPOJBUTATENb,
MEKTPOJBHTATEIS H cuiia Amrepa (ee TUHAMO-MallliHa. YMemsb OmpeneisTh MOIYJIb W HalpaBlIeHUE
HaIpaBJICHUE U cwiibl Amnepa. 3nams UCTOPUIO M300pETEHUs AIIEKTPOJBUTATENS
AMHAMO-MATITHHEI MOJIYJb), U COBEPIICHCTBOBAHMSI €ro KOHCTPYKILHUH, YCTPOHCTBO U
(qacTp 1) (mexuus) AIIEKTPOABUTATEIH OPUHIMI JEUCTBUSL DJIEKTPOJBUTATEN MOCTOSHHOTO TOKa U
MOCTOSTHHOTO JTMHAMO-MAaIITHBI.
TOKa, JMHAMO- Ilpusooums  npumepvl  TPUMEHEHHUS  BJIEKTPOABUTATENS
MarinHa (reHepaTop MOCTOSIHHOTO TOKA ¥ IMHAMO-MAaIlIUHBI.
MOCTOSIHHOTO TOKA) Onpeodensams HaNpaBIECHUE BPAILICHUS SKOPS AJIEKTPOIABUTATENS
IpY 33JJaHHOM HAIpPaBIICHUH MPOTEKAHHS HIIEKTPHUECKOTO TOKa
B 0OMOTKaxX CTaHUHBI.
Pewams 3amaun 0 »NEKTpOABUTATENE TOCTOSHHOTO TOKAa U
JTMHAMO-MAIlTHE
1.5. | U3yuenue paGoThl 2 ITocTosAHHBIN TOK, Onepuposamuv nowsimusmu.: cuiaa Amnepa, 3JeKTpOIBUTaTeNb,
YMEKTPOIBUTATENS 1 cuia Amriepa (ee JUHAMO- MaIIMHA. Y Memsb onpenes Th MOAYyJb U HalpaBiIeHHUE
HanpaBJICHUE U cuiibl Amrepa, coOupaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY.
AMHAMO-MAaTIIHHEI MOJ1YJb), Ilpusooums npumepsi IPUMEHEHUS FNEKTPOABUTATENS
(gacTth 2) (MPaKTHUKYM) AIIEKTPOJBUTATENb MOCTOSIHHOTO TOKA U INHAMO-MAIlUHbL. [Ipumename
IIOCTOSIHHOTO TEOPETHUYECKUE CBEACHUS 00 AJIEKTPOBUTATENE TOCTOSTHHOT'O
TOKa, THHAMO- TOKa M O TUHAMO-MAIIHE /7151 00BSICHEHHUS TPOBOAMMOTO
MaIinHa (reHepaTop AKcniepuMeHTa. Mccredoeams 1B 3aBUCUMOCTH:
IIOCTOSIHHOTO TOKA) 1) cwuibl ToKa, BEIpaOaTBIBAEMOM TEHEPATOPOM, OT BETMIUHBI
MOMEHTA CHJIBI, IPUIIOKEHHOTO K €T0 Bally;
2) BEJIMYMHBI HANPSDKEHUS, TTIOJJAHHOTO Ha 3JIEKTPOIBUraTENb,
OT YacCTOTHI €r0 BPaIICHUS U MEXaHUIECKON Harpy3KH €To Baja U
uUHmMepnpemupoeams NOITy4YEHHBIE PE3YJIbTATHI.
Hcnonvzoeams 31€KTpOMOTOP,1a00paTOPHBIA HCTOYHHK
MUTAHUS, PEOCTAT, MYTbTHMETP
Wroro o pazaeny 10
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Pa3nen 2. Kosie0aHus 1 BOJIHBI.

2.1.

N3ydenne 3aBUCHUMOCTH
nepuoia koyiebanui
JIMHEWKN

Ha [UINHIPUYECKOMN
TTOBEPXHOCTH

OT pajuyca €€ KpUBU3HBI

(TIpaKTUKYM)

l"apmonunueckue
kosieOanus. Mx
KHHEMATHYECKOE,
JTUHAMHYECKOE U
YHEPTETUIECKOE
onmcanue. [lepuon n
YacTOTa KOJICOAHUH.
[Tepnon manbix
CBOOOJIHBIX KOJICOAHUN
MaTeMaTHIECKOTO
MasiTHHUKA

Onepuposams nousmusmMu: TapMOHUYECKUE KOJIEOaHUsI, IEPUOL
¥ 4acToTa KoJiebaHuil. Ymemsb 3anuChIBaTh U MHTEPIIPETHUPOBATH
ypaBHEHHE TapMOHUYECKUX KoJieOaHUIl, NPUMEHSATh 3aKOH
COXPaHEHMsI PHEPTUU IS KoJieOaTeNbHbIX MPOLECCOB, COOUPaATh
OKCHEPUMEHTAIBHYIO yCTAHOBKY, OOBSICHATH pOJIb MaJlOCTH
aMIUTUTYbI KOJeOaHUH.

IIpusooumu npumepsi K0nedaTEIBHBIX TPOIIECCOB.
Dopmynuposams TUIOTE3Y O XapaKTepe 3aBUCUMOCTH TepuUoia
KoJie0aHUN JIMHEWKU Ha IMIMHIPUYECKOW TOBEPXHOCTH OT
paanyca ee KpUBU3HBL. Hccrnedosams 3aBUCUMOCTH TMEpUOAA
KoJeOaHUN JUHEHKH Ha NWIMHAPUYECKONW TOBEPXHOCTH OT
paanyca ee KpHUBH3HBI U UHMEpHnpemuposams TOIYICHHYIO
3aBUCHMOCTb.

Cmpoums TpaduK 3aBUCUMOCTH TIEpHOJIa KOJeOaHUN JIMHEHKH
Ha IIMHAPUIECKON MOBEPXHOCTH OT pajnyca ee KPUBU3HBI U
JMHEapu30BbIBaTh ATy 3aBUCHUMOCTh (C y4eTOM aOCONIOTHBIX
HOTPEIIHOCTEH N3MepsAEMBbIX (PU3NUECKUX BETUUHH).

Ilpumensms TIpaBUIIa TIOCTPOCHHS TpapUKOB 3aBUCHMOCTEH
(GU3NYIECKUX BEIMYUH JIPYT OT ApyTa.

Hcnonvzosams TUHEWKY, CEKYHIOMED.

Yemanasnusamo  63aumoceasu Mexay KUHEMATUUYECKUM,
TMHAMAYECKIM " DHEPTeTUICCKIM OTNMCaHUEM
rapMOHUYECKUX KOJIeOaHui.

Pewams 3amaun Ha rapMOHUYECKHE KOJICOAHMSI.
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2.2.

N3ydeHune 3aBUCUMOCTH
aMILUTATYAbI KOJIeOaHUI

IPYKHHHOTO MasgTHUKA
OT BpEMECHH
(IpaKkTUKyM)

I'apmMoHnueckue
KoJICOaHMS.
AMIIUTYA, IEPUO U
JacToTa

KoJIEOaHUH.

[TonsATHE 0 3aTyXarOMMX
KOJICOaHUSIX.

Onepupogams noHamusAMU. TApMOHNYECKHE KoeOaHus,
aMIUINTyZa, IEPHOA M 4YacToTa KoyieOaHWil, 3aTyXaHHE
KOJIeOaHU M. Ymemo OOBSICHSTH 3aTyXaronme
Kos1e0aTeNnbHbIE TPOLECCH C MO3MLIMKM 3aKOHA H3MEHEHMS
MEXaHUYECKON HHEpPruu, coOUpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY. IIpusooumy npumepbl 3aTyXaroluX
KOJIE0ATEJIbHBIX TPOLIECCOB.

Dopmynuposams TUNOTE3Y O XapaKTepe 3aBHCHMOCTH
aMIUIUTYAbl  KOJIEOAHWM MPYXUHHOTO MasATHHUKA OT
BPEMEHU IIPU HAJIMYUU 3aTyXaHHUs.

Cmpoums TpaQUK 3aBUCUMOCTU aMIUIUTYJIbl 3aTyXaroIIUX
KoJeOaHUII MasATHHKA BPEMEHU U JIMHEAPU30BBIBATH ITY
3aBHCHUMOCTB (C y4€TOM a0COJIFOTHBIX MOIPEIIHOCTEN

U3MEPAEMbIX (PU3UUECKUX BEITUYNH).

IIpumensims npaBUIIa MOCTPOCHUS TPAPUKOB 3aBUCUMOCTEM
(bU3UYECKUX BEJIMYUH JIPYT OT JApyTa.

Hccneoosams  3aBUCUMOCTh  aMIUTUTYbl  3aTyXaroLIUX
KOJeOaHU MasiTHUKa OT BPEMEHU U UHMEPNpemupos8ams
3Ty 3aBUCUMOCTb.

Hcnonv3o6ams NTUHENWKY U CEKYHJIOMED
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2.3.

N3mepenue akTUBHOTO U
PEaKTUBHOTO
COIIPOTUBIICHU I

KaTyIIK1 MHAYKTUBHOCTU

(mpakTUKyM)

IIepeMeHHBIN TOK.
AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAUEHNE
CHUJIBI TOKA U
HaIPSKEHUS.
CunycouanbHbIN
IIEPEMEHHBIN TOK.
Pesucrop, koHzIeHCaTOP
Y KaTylIka
WHYKTUBHOCTH B IIE€TTH
CUHYCOUIAJIbHOTO
MIEPEMEHHOI0 TOKA.
AKTUBHOE U PEaKTUBHOE
(eMKOCTHOE 1
WHYKTUBHOE)
COIPOTHUBJICHUE

Onepupoeamz; NOHAMUAMU. HCpCMCHHHﬁ TOK, aMIUIUTYJIHOC

u IIGIZCTBYIOH.[CC 3HA4YCHHC CHIJIbI TOKa n HaIps>KCHUA,
CI/IHYCOI/I,Z[aJ'IBHHﬁ HepeMeHHHﬁ TOK, AKTHBHOC, PEAKTUBHOC,
CMKOCTHOC U MHAYKTUBHOC COIIPOTUBJICHUC.

Ymemwv 00bsCHATE IMOBEACHHUEC PE3HUCTOPA, KOHACHCATOPA U KAaTYIIKH

UHAYKTUBHOCTH,  BKJIIOYEHHBIX B  L€b  CHUHYCOMJAJIbHOTO
HEPEMEHHOT0 TOKa, cobupaTthb NIEKTPUUYECKYIO Lernb
(mocnenoBaTeNbHO  COCIUMHEHHBIE  PE3UCTOP M KaTyllKa

UHYKTUBHOCTH, IOJK/IIOUEHHBIE K T€HEPaTopy).

IIpusooums npumeps: IPUMEHEHUSI PEAKTUBHBIX JIEMEHTOB B LEIIAX
HEPEMEHHOT'0 TOKa.

Dopmynuposams TUNOTE3y O XapaKTEpe 3aBUCUMOCTU aMILIUTYIbI
HaMpsDKEHUs. Ha Pe3UCTOpe OT YacTOThl 110/1aBa€MOI0 Ha BXOJ LEMH
[IEPEMEHHOT0 HAINPSKEHUS] TOCTOSHHON aMIuTyasl. Cmpoums
rpagMK 3aBUCUMOCTH aMIUIMTYIbl HaNpsOKEHHUS Ha PE3UCTOpe OT
YacTOThl I0aBAEMOIr0 Ha BXOJ LENH IEPEMEHHOTO HaIpsHKEHUS
MOCTOSIHHOM aMIUIMTYJbl (C y4eTOM aOCONIOTHBIX MOTPEUIHOCTEN
U3MepsAeMBbIX (U3NYECKUX BEINYMH).
Ilpumenams  TpaBUIa  MOCTPOCHHUS
(bu3nyecKuX BEIMYHUH IPYT OT JIpyra.
Hccnedoéams 3aBUCUMOCTh aMIUIUTY/bl HANpsOKEHUs Ha PE3UCTOpe
OT YacTOTHl MOJAaBAEMOr0 Ha BXOJ LENHU MEPEMEHHOI0 HalpsKEHUs
MIOCTOSSHHOW ~ aMIUIMTYZABl U UHMepnpemuposams  IOIYYEHHYIO
3aBUCUMOCTb. Onpedensimp aKTUBHOE CONPOTHBIEHHE KaTYIIKH
UHAYKTUBHOCTH (110 HHU3KOYAaCTOTHOW obOyacTu rpaduka) H
MHAYKTUBHOCTh KaTyIIKU ([0 BBICOKOYACTOTHOW 4acTH TIpaduka).
Hcnonvzo6amb TeHEpaTOp HU3KOM 4YacTOThl, ocuuwuiorpad win
BOJIbTMETP MEPEMEHHOT'0 HAIPSKEHUSI.

Pewamsy 3amaun Ha Lenu NEPEMEHHOTO TOKa C PE3UCTOpaMH,
KOHJICHCATOPAaMHU U KaTyIIKaMU WHIYKTUBHOCTH

rpaMKOB  3aBUCUMOCTEH
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24.1

Bsenenue
B OKCIIEPUMEHTAIBHYIO
AKYCTUKY (JICKIIHS)

MexaHu4eckue BOJIHBIL,
YCIIOBUS UX
pacrnpoCTpaHEHUS.
[Tonepeunsie u
MIPOJI0JIbHBIE BOJIHBI.
Ilepuon, wacrora,
CKOpPOCTH
pacrpoCTpaHeHUs U
JUTMHA BOJIHBI.
Otpaxenue,
MpEJIOMJIICHHUE,
uHTepepeHIus u
TrdpaKIus BOIH.

3BYK KaK MEXaHUYECKasi
BoJiHAa. CKOpPOCTH 3BYKa.
I'poMKoCTb 3BYyKa.
Bricora ToHa.
O6epronbl. TeMOp 3ByKa

Onepuposamsv nowsamusmMuy: MeEXaHUYECKas BOJHA, IMEPHO/,
4acToTa, CKOPOCTb pAaclpoCTpaHeHUs] W JUIMHA  BOJIHBI,
OTpakeHHeE, MIPEIOMIIEHUE, UHTEPPEPEHLINS

U nudpakiuys BOJHBI, 3BYK, CKOPOCTh, TPOMKOCTb, BBICOTA TOHA,
00epToH U TeMOD 3BYyKa.

Ymems  OOBICHATH paziauuue
MPOJOJIbHBIMHU BOJTHAMM.

3name QopMyIbl, CBSA3BIBAIOIINE CKOPOCTH, MEPUOM, YaCTOTY
M JUIMHY BOJIHBI, TPOCTEHIINE METOJbl HCCIEIOBAHMUS
3BYKOBBIX CHUTHAJIOB. [Ipugodums npumepvl 3BYKOB pa3HOU
TPOMKOCTH, BBICOTHI TOHAa M TeMOpa, SBICHUW OTpaKEHUs,
npenoMIIeHUs, UHTephepeHInrn W AU(PpPaKIUH  BOJHBIL.
Onpeodensams Ha CIyX 3BYKHM BBICOKMX M HHU3KUX YacToT,
TOHAJIBHBIC 3BYKH U IIYMBI.

Pewamy 3ana4n 0 3ByKOBBIX BOJIHAX

MCKIY MMONCPCYHBIMHU u
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2.4.2.

Ocmuiorpam
Ma ¥ CHEKTP
TJIACHBIX

3BYKOB (IIPAKTUKYM)

[Tepuon, wacrora,
CKOpOCTH
pacrpoCTpaHeHUs U
JuTHa BOJIHBL. CKOPOCTH
3ByKa. [ pOMKOCTB 3ByKa.
Bricora ToHa.
O6epronsl. TemoOp
3ByKa. CHEKTp 3ByKa

Onepuposamsv nowsamusmu. BBICOTa TOHA, OOEPTOHBI, TEMOp
3BYyKa, CHEKTp 3BYKa, OCLHJIJIOTpaMMa.

Ymemv  0oOBsACHATH, Kakas HMHPOpPMaUMs  COJACPKHUTCA B
OCLUJIIOTpaMMe, a KaKas B CIIEKTpE, cobupatb
SKCIIEPUMEHTAIIBHYI0  YCTaHOBKY.  [lpusooums  npumepwi
OPUPOJHBIX TPOLECCOB U TEXHUYECKHX YCTPOMCTB, KOTOpHIE
TEHEPUPYIOT TOHAIbHBIE 3BYKHM W ILIYMbI, MX OCLMJUIOTpaMM U
CIEKTPOB.

Ilpumensms 1Sl TIOJYYEHUS! OCIIMIJIOIPAMM U CHEKTPOB 3BYKOB
MEPCOHATIBHBIA KOMIIBIOTEP C MHUKPO(OHOM WU CcMapTHOH C
MIpe1yCTaHOBJIEHHBIM IPOrPAMMHBIM 00€CIIEUEHUEM.
Dopmynupoéams TUNOTE3y O XapakKTepe OCLHWUIOTPaMM H
CHEKTPOB Pa3IMYHBIX 3BYKOB.

Hccnedosams ocIMIIIOrpaMMBbl U CHEKTPBI Pa3IUYHbBIX TJIACHBIX
3BYKOB  ONU3KMX  4YaCTOT U  UHMEPRpemuposams  ITH
OCLIMJUIOIPaMMBI U CIIEKTpBL. Onpeoenams N0 OCHUIIIOrPaMMaM U
CHEKTpaM AaMIUIMTYAbl 3BYKOBBIX BOJIH, YacTOThl WX TOHOB H
00EepTOHOB,  OIICHMBATh  AOCOJIOTHBIE U  OTHOCUTEJIbHBIC
HOTPEIIHOCTH U3MEPEHHBIX (PU3NYECKUX BEJTMUNH.
Yemanasnueamo 63aumocesnzu Mexy rpOMKOCTBIO 3BYKa U BUIOM
OCLIMJUIOTPaMMBbl; MEXAY BbICOTOM TOHA (TeMOpPOM 3ByKa) U BUJIOM
CIEKTpa
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2.5.1.

Crosiune
MEXaHUYECKUE
BOJIHBI (JICKIIHS)

Crosiuas MexaHn4YecKasi BOJIHA Kak
CyMMa JIBYX BOJIH, O€TYIIIUX B
MIPOTUBOTMOJIOKHBIX HAMPABICHUSIX.
ITonepeunslie

Y TIPOJIOJIbHBIE CTOSYNE BOJIHBI.
Ilepuon, yactora, CKOPOCTh
pacrpoCTpaHEeHHUs U AJIMHA CTOSIYEH
BOJIHBI. ¥Y3JIbl U TyYHOCTH.
BnusiHue rpaHui] OTHOMEPHOU CpeabI
Ha (OPMHUPOBAHUE CTOSIUX BOJIH.
Pe3oHaTophl C OTKPHITHIMU U
3aKPBITHIMU KOHIIAMH. Y CIIOBHSI
o0pa30BaHUs CTOAYUX 3BYKOBBIX
BOJIH B Pa3JIUYHBIX PE30HATOPAX.
OCHOBHOW TOH U 00€PTOHBI
CTOSTYEN 3BYKOBOM BOJIHBI

Onepuposame nowsmusmu: CTosi4asi BOJIHA, y3€l U
OYyYHOCTh CTOSIY€H BOJHBI, OCHOBHOM TOH W
00epTOH CTOsIuEN 3BYKOBOM BOJIHBI.

Ymems 00BACHATH yCI0BUS 00pa30BaHUs CTOSUUX
3BYKOBBIX BOJIH B PpAa3JIMYHBIX pE30HATOpax,
NPUHIUT IEHCTBUS KAMEPTOHA.

3namv BUABl TPAHUYHBIX YCIOBHH, (opmyiy,
CBSI3BIBAIOIIYI0 YacTOThl OCHOBHBIX TOHOB H
O0EpTOHOB C JJIMHOW pEe30HATOpa M CKOPOCTBIO
3BYKa.

IIpuooums npumepsi 3ByKOBBIX PE30HATOPOB.
Pewams mpocreiimne 3a1a4n O CTOSYUX 3BYKOBBIX
BOJIHAX

32



2.5.2

N3y4yenue cnekrpa
3BYyKa JIMHEMHOTO
pe3oHaropa

(TpakTUKyM)

OCHOBHO¥M TOH U
00epTOHBI CTOSUEH
3BYKOBOW BOJIHBI

Onepuposamsv noHAmusAMU: OCHOBHOW TOH U OOEPTOHBI CTOSUEH
BOJIHBI, TEMOp 3BYKa, CIIEKTP 3BYKa.

Ymems 00bACHATH, Kakas UWHGOpPMAIMS COJACPKUTCA CIHEKTpe
3BYKOBOM BOJIHBI, COOMPATH SKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl TMHEWHBIX 3BYKOBBIX PE30HATOPOB.

Ilpumensms A7 TIONyYEHUS 3BYKOB CaMOJICNBHBIN aKyCTHUECKUIN
pe3oHatop (MpOOMPKY, YACTHYHO 3allOJIHEHHYIO BOJOW), a It
TOJTyYEHHSI CTIEKTPOB 3BYKOB — IMEPCOHAITBHBIN KOMIBIOTED

C MUKPO(QOHOM WU cMApTHOH C MPEeayCTaHOBICHHBIM MPOrPAMMHBIM
o0ecrieueHueM.

Dopmyrupoeams TUTIOTE3Y O XapaKTepe 3aBUCHUMOCTEH YacTOTHI
OCHOBHOTO TOHAa WM TEPBOTO OOEPTOHA 3BYKOBOH BOJIHBI OT JJTHUHBI
pe3oHaTopa.

Cmpoums  nuHEapu30BaHHBICE TpaUKA  3aBHCHUMOCTEH  YacTOTHI
OCHOBHOTO TOHa W TEPBOTO OOEPTOHA 3BYKOBOW BOJHBI OT BBHICOTHI
BO3/IYIITHOTO CTOJI0A B TPOOUPKE (C yIETOM aOCOTIOTHBIX MOTPENTHOCTEN
U3MepsSIeMbIX (PU3NYECKUX BEIHYUNH).

Ipumensams npaBuiia OCTPOEHUS TpadUKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT JIpyTa.

Hccnedosamsv rTpaduKkd 3aBUCUMOCTEH YacTOThI OCHOBHOTO TOHA H
MEPBOr0 00EpTOHA 3BYKOBOW BOJHBI OT BBICOTHI BO3IYIITHOTO CTONOA B
poOupKe u unmepnpemuposams U Tpaduku. Onpedensims CKOPOCTh
3BYyKa B BO3JlyX€ IO rpadukam 3aBHCUMOCTEH 4aCTOTHI OCHOBHOTO TOHA
Y TIEpPBOTO 00EPTOHA 3BYKOBOM BOJIHBI OT BBICOTHI BO3AYIIHOTO CTOI0A B
poOupKe, OIEHUBATh A0COMIOTHYIO M OTHOCUTEIBHYIO TIOTPEIIHOCTh
U3MEpEeHHOM HU3NUECKON BeTMYMHBI

33



2.6.1.

H3mepenue nmokasarens
IPETOMIICHUS
TUIOCKOTapaIIeIbHOM

IUTACTUHBI (IPAKTUKYM )

JIyd cBeta. OTpaxkeHue
cBeTa. 3aKOHBI
OTpak€HUsI CBETA.
IIpenomiieHue cBera.
3aKOHbI MPETOMIICHUS
cBeTa. AOCOIIOTHBIN
MoKa3aTelb
MPEIOMIICHUS.
OTHOCHTEIIHHBI

1 IIOKa3aTelb

IIPCIOMIICHUA

Onepuposamsv nouamusmu: Jdy4 CBETa, OTpaKEHUE CBETA,
IpeOMIIEHUE CBETa, AOCOTIOTHBIN U OTHOCUTEIbHBIN
MOKAa3aTeNb NPEIOMIICHUS.

Ymems GopmynupoBaTh 3aKOHBI OTPaXEHUSI CBETA, 3aKOHBI
OpEeNOMIIEHUsI ~ CBEeTa,  COOMpaTh  AKCIEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpusooums npumepvl ONTUYECKUX SBJICHUH, B KOTOPBIX
HaOJI0/1at0TCS SIBICHUS OTPAKCHHSI U TIPEIIOMIICHHSI CBETA.
IIpumensams 3aKOHBI IPEIOMIICHHUS CBETA.

Cmpoums XoA Jyd4edl TNpH MPEIOMICHUM CBETa Ha
MOBEPXHOCTH.
Hccnedosams  WM3MEHEHUE  HampaBlieHUs Jy4a CBETa,

Majaroniero Ha OOKOBYIO MOBEPXHOCTh IUIOCKONApAILIEIbHON
IJIACTHUHBI, B  3aBUCHUMOCTM  OT yrija MOaJcHUs U
UHmMepnpemupoeams NOIyYCHHBIE PE3YIIbTATHI.

Onpeoensamo IIOKa3aTelb IIPETOMIICHHS Marepuana
TUTOCKOTIAPAJIJIeIbHOM TUTACTHUHBI, OIIEHUBATH A0COTIOTHYIO

U OTHOCHUTEIbHYIO MOTPEIIHOCTh HW3MEPEHHOW (u3nuecKon
BEJIMYUHBI.

Hcnonvzosams Na3epHYIO YKa3Ky, JTUHEUKY.

Pewamps 3anaun Ha peIOMIIEHUE CBETA
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2.6.2 V3mepeHwue mokasaress
MPEIOMIICHUS TIPU3MBI
0 MUHUMAJILHOMY YTITy
OTKJIOHEHUS JIa3€PHOTO

ay4da (MpakKTUKyM)

[Ipenommnenue cBeTa. 3aKOHBI
npeaoMIIeHus cBeTa. AOCOTIOTHBIN
MIOKa3aTellb MPEIOMIICHUS.
OTHOCHUTENbHBIN TOKA3aTENb
npenomiieHus. [Ipusma.

[Ipenomirstromui yros npusmbl

Onepuposamsb NOHAMUAMU.
MPEIIOMJICHHE CBETA,

a0COIIOTHBIN M OTHOCUTEIBLHBIN
IMoKa3aTeib

MIPETOMJIICHHS, TPEJIOMJIIAIOIIUMN YTOJI
MPU3MBL.

Ymemwb paccunThiBaTh MUHUMAJIbHBIN
YTOJI OTKJIOHEHHUS JTyda TPEYTrOJIbHOU
PaBHOCTOPOHHEHN MTPU3MOM, cCOOHpaTh
SKCIIEPUMEHTAIBHYIO YCTAHOBKY.
lIpusooums npumepvl ONTUIECKUX
IPUOOPOB, B KOTOPBIX MPUMEHSFOTCS

IMPCIIOMIIAIOIINC ITPU3MBI.
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Ipumenamo 3aKOHBI IPEIIOMIICHUS
CBETA.

Cmpoums X011 JIydel B TPEYTrOJIbHOU
PaBHOCTOPOHHEH MPU3ME B CIIydae
IPOU3BOJIBHOTO HAIIPABJICHUS MTaICHUS
Jy4a ¥ B CIy4yae MUHUMAJIBLHOTO yria
OTKJIOHEHHUSI JTyya.

Hccneoosams 3aBUCUMOCTD yTia
OTKJIOHEHHMSI JTy4ya TPEyroJbHON
PaBHOCTOPOHHEN MTPU3MOMN

OT HampaBJICHHUS MAAAIOIIETO JTyda

U UHMepnpemuposams MOTyYEHHbIE
pe3yJIbTaTHI.

Onpedensims 10 TIOTYYEHHOMY
3HAYEHUIO0 MUHUMAJIBHOTO yTJIa
OTKJIOHEHHUSI JTy4da TPEyroJIbHON
PaBHOCTOPOHHEH IPU3MOI TOKA3aTeNh
IPEJIOMJICHUST MaTepHalia MIPU3MBI,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCUTEJIbHYIO MOTPEIIHOCTD
U3MEpeHHOH (pr3nyeckoit

BCJIMYHMHBI.
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2.7.1.

[Tpumenenue ¢ dexra
MIOJTHOTO BHYTPEHHETO
OTpaKECHUS

B U3MEPEHUSAX (JICKITHS)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yTOJI MOJHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvszoeams Ipu3my, Ta3€pHYIO
YKa3Ky, TPaHCIIOPTHP.

Pewams 3agaun 0 NpeoMIIEHUN JTydeil
B IIPU3MaxX

Onepuposams nNOHAMUAMU: TIOJTHOE
BHYTPEHHEE OTPAXKEHUE, IPEIEIIBbHBII
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymems hopmynupoBath ycioBue
BO3HHKHOBEHUS II0JTHOTO BHYTPEHHETO
OTpaKEeHHS.

3namob GopMyITy, CBSI3BIBAIOILYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPAKEHUS

¢ a0COIOTHBIMU [TOKA3aTESIMU
IPEJIOMIIEHUS CPEI.

IIpusooums npumepvi TPUPOTHBIX
SBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOTIOaeTCs
(mpuMeHseTCs1) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPaKEHHUS.

Pewams 3anaun Ha NOJTHOE BHYTPEHHEE

OTpakKeHUe
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2.7.2. W3mepenue nokasarens
MPEIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJIoIeHUs yIiia
MOJTHOTO BHYTPEHHETO

OTpaXCHUS

(mpakTHKyM)

1

[lonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YyTOJ TOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Onepuposams NOHAMUAMU:
pesIoOMJICHUE CBETa, A0COIOTHBIN

Y OTHOCHUTEJIBHBIN MMOKA3aTENb
IPEIOMIIEHUS, TPETIOMIISIFOLIUHI YT O
IIPU3MBI, IOJTHOE BHYTPEHHEE
OTpa)kK€HUe, MPEACIIbHBIN YT OJI IOJIHOTO
BHYTPEHHETO OTPaKCHMUS.

Ymems paccunTBIBaTh Yo MOJHOTO
BHYTPEHHET0 OTPa)KE€HUs1, COOUpPATh
JKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpusooums npumepst ONTUIECKUX
puOOpPOB, B KOTOPHIX IPUMEHSIOTCS
IPEJIOMIISIOIIUE TIPU3MBI

Y UCTIOJb3YETCS SBJICHHUE OJIHOTO
BHYTPEHHETO OTPaKEHMUS.

Cmpoumbs X011 JTyda B TPEYTOJIbHOM
IpU3MeE C y4€TOM BO3MOKHOI'O TTOJIHOTO
BHYTPEHHETO OTPaXKEHUS JIyyda.
llpumenams 3aKOHBI TPEITOMIICHUS
CBETAa.

Hccneoosams ycnoBus, pyu KOTOPBIX
MO>KHO HaOJII0/1aTh TIOJIHOE BHYTPEHHEE
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2.8.

[IpoBepka popmyisl
TOHKOM JIMH3bI

C IOMOIIBIO METOAa
apajuiakca,
MPUMEHEHHOTO

JJIs1 OIIPCACIICHUS

CoOwupatomiue TuH3bl. TOHKas

nvH3a. POKYCHOE PaCCTOSTHUE

1 ONTUYECKas CHUJIa TOHKOM JIUH3HI.

3aBUCUMOCTH (POKYCHOTO
pPacCTOsIHUSI TOHKOU cpeprueckon

JIMH3BI OT €€ I'COMCTPUHU

OTpa)K€HUE Jy4a, UIYIIEro
B TPEYTOJIBHOU ITPU3ME

U UHMepNpemuposams MOTyYECHHBIC
pE3yJIbTaTHI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTepuaia MpU3Mbl 10 U3MEPEHHBIM
napameTpam, IMpu KOTOPHIX HAYMHAET
Ha0JII0JaThCs MOJIHOE BHYTPEHHEE
OTpa)kK€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HU3HIECKOM
BEJIMUMHBI.

Hcnonvzoeams IpU3My, JTa3€PHYIO
YKa3Ky, TUHEUKY.

Pewams 3aga4n 0 MOJIHOM BHYTPEHHEM
OTPa)XECHHHU JIyYeH B PU3MaAX
Onepuposams nOHAMUAMU: JTUH3A,
TOHKasl JIMH3a, COOMparoias JIMH3a,
riilaBHas ¥ T0OOYHask ONTUYECKast OCh,
doxyc, PoxycHOE paccTosHUE,
dbokasbHas MIOCKOCTh, ONTHYECKAs

Cujia, MornepeyYHoOC yBCINICHNUC,
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MTOJIOKCHHUSI
U300paKECHHS

(IpaKTUKyM)

Y OTHOCUTEJIBHOTO ITOKA3aTelIs
npenomiieHnst. Dopmyra TOHKON
JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE

nuH30M. [Tapamtakc

napasiakc.

Ymemsv 00BACHITH CyITHOCTb
napasurakca, 3almuchbiBaTh GopmyIy,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOTO pacCTOSIHHSI TOHKOM
cheprudecKoit TMH3HI OT €€ TEOMETPHH
¥ OTHOCHUTEIHHOTO MOKa3aTems
PEJIOMJICHUS, a TaKKe PopMyITy
TOHKOM JIMH3BI, COOUPATH
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepsi apajiakca,
OTNITHYECKHUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMPAFOIIIHE JINH3HI.
Ipumenamos GopmMyny TOHKOH JTHH3BI.
Cmpoums X0 pa3InuHbIX JTy4yen

B TOHKOM cOoOMparoiiei JnH3e.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus dPeKTa napamiakca
JUTSI OTIPEICIICHUS TTOJI0KEHUS
n300paXeHus UICTOYHHKA CBETA

C MaJIol CBETUMOCTBIO, TIOJTYYEHHOTO

C MIOMOIIbIO COOUPAIOIIIEH JINH3BI
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2.9.

N3mepenue pokycHOro
pacCTOSHHS

pacCenBaroOIIEeH JIMH3bI

(IpakTUKyM)

PacceuBaromue 1MH3bIL.

Tonkas nmun3a. DokycHOE
pPacCTOSTHUE U ONITUYECKasl CUia
TOHKOM JINH3bI. DOpMyJ1a TOHKOU
JIMH3BI.

Xox my4da, TpOLIEIIIEero JUH3Y
I10/] POU3BOJIBHBIM YIJIOM

K €€ I'JTAaBHOU ONITUYECKOU OCH.

U UHmMepnpemupo8ams MOITyYCHHBIC
pe3yabTaThl.

Onpeoenams HOKYCHOE PACCTOSHUE
cobuparoiei TMH3bl Ha OCHOBaHUU
pEe3yJbTAaTOB SKCIIEPUMEHTOB

10 HaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOUEYHOTO UICTOYHUKA
CBETa, OIICHUBATh A0COJIOTHYIO

Y OTHOCUTEIBHYIO MOTPEIIHOCTh
U3MEPEHHOMN (PU3NUECKON BEIMUNHBI.
Hcnonvzoeams cOOUPAIOILYIO TUH3Y,
ONTHUYECKYIO CKAMBIO.

Pewams 3anaum Ha TOHKHE
cOOMpAroIIUe JINH3bI

Onepuposams noHAMUAMU: JTAH3A,
TOHKasl JIMH3a, paccerBarolas JIMH3a,
MHUMBIN UICTOYHUK CBETa, MHIMOC
U300paKeHHeE.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS CIIyYas paCCeUBarOLIEH
JIMH3BI, COOMPATh IKCIIEPUMEHTAIBHYIO

YCTAaHOBKY, I1OJIY4AaTb I[GI\/'ICTBI/ITGJIBHOG
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[TocTpoeHne M300pakeHHUl TOUKH
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeUBAIOIIUX JUH3aX

U UX CUCTEMaAX

M300paKEHHE B PACCEUBAIOIIEH JIMH3E
MyTEM CO3JIaHHsI C TTIOMOIIIbIO
cobuparomiei TMH3bl MHUMOTO
VCTOYHUKA JIJI1 PACCEUBAIOIICH JINH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBaroIIKe JTUH3bI U CUCTEMBI JINH3.
Ipumensmos HGopMyTy TOHKOU JTUH3BI
Clly4as pacCeuBarOUICH JIMH3HI.
Cmpoums X011 pa3InYHbIX JTy4Yen

B TOHKOM PacCEMBAIOLLIEH JIUH3E,
n300paXeHrue TOUKHU U OTpe3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEeMaXx.

Hccneoosams xop ydeit

Yyepe3 pacCenBaIOILyIO JIMH3Y,

a TaKXKe B CUCTEME, COCTOSIICH

13 coOMparoIel U paccenBarOIICH JTUH3
IpU UX PA3TMYHOM B3aUMHOM
PACIIOJIOKEHUU U UHIMEPNPEMUPOBATND
MOJTyYEHHBIE PE3YIIbTATHI.

Onpeoenamsb GOKYCHOE pacCTOSIHUE
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2.10 Omnpenenenue AJIUHBI
BOJIHBI JIA3€PHOTO
U3ITyYEHUS C TTIOMOIIIBIO
cxeMsl FOnra

(mpakTHKyM)

Nurepdepenuus ceera.
KorepeHTHBIC HCTOUYHUKH.
VcinoBusa HaOIIOIEHUS
MaKCHMyMOB 1 MUHUMYMOB

B MHTEp(PEepEeHIMOHHOMN KapTUHE

OT ABYX KOI'CPCHTHBIX HCTOYHUKOB.

paccenBarolIei INH3bl HA OCHOBAHUU
pEe3yJbTAaTOB 3KCIIEPUMEHTOB T10:

1) HAOIIOACHHIO ACHCTBUTEIHLHOTO
U300paKEHHUSI, TaBAEMOIO
paccenBaroIei TUH30M;

2) HaOJIFOICHUIO PACXOSIIETOCS
CBETOBOTO Iy4Ka, 00pa30BaHHOTO
pacceuBarollei JTMH30M; OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
[OTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJIMYUMHBI.

Hcnonvzosams coOUParoIIyIo

Y PACCEUBAIOIIYIO JIMH3Y, ONITUYECKYIO
CKaMBIO.

Pewams 3anaum Ha TOHKHUE
paccenBaroIINe JIMH3BI

Onepuposams NOHAMUAMU.
uHTephEepeHIIHs, UHTEPPEPESHITMOHHAS
KapTUHA, KOTEPEHTHBIC UCTOYHUKH,
UHTEpPEPEHIIMOHHAS CXeMa, CXemMa
IOnra.

Ymemw 3anucpIBaTh yCI0BuUs
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[IprmMepsbl KJIacCUYECKUX

MHTEPPEPEHIUOHHBIX CXEM

HAOJIIOICHHS] MAKCUMYMOB

Y MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX KOT€PEHTHBIX
HUCTOYHHUKOB, COOUpATh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY.
IIpuooumys npumepsl TPUPOTHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOII01aeTCs
(mpuMeHseTCs) SIBJICHUE
uHTepPepeHITun.

IIpumensime yCinoBUs HAOMIOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTUHE.
Cmpoumb X0 «JIy4ei» U MOKA3bIBaTh
Ha HEW pa3HOCThb Xo/4a

B uHTEep(depeHmonHoi cxeme FOnra.
Dopmyaupoeams TUIIOTE3Y O BUJIE
UHTEep(HEePEHIIMOHHON KapTUHBI

IPU PA3TUYHBIX T€OMETPUUECKUX
napameTrpax cxembl FOHra.

Hccneoosams naTEpHEPEHIIMOHHYIO
KapTUHY TIPU HAOTIOCHUH
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Hroro no pazgeny

Pa3znen 3. KBanroBas ¢pusuka.

3.1

N3yuenue criekrpa
CBETA Pa3IUYHBIX
HMCTOYHHUKOB

C TIOMOIIBIO
IUPPaKIMOHHOM

peneTku (MIPaKTUKYM )

19

Hudpakuus cera.
JudpakunonHas pemerka.
VcnoBue HaO IO IeHUS TTIaBHBIX
MaKCHUMYMOB TP TTaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKITMOHHYIO PEIIETKY.

UHTEP(EPEHIINH C TOMOIIBIO CXEMBbI
FOura u unmepnpemuposams
MOJTy4YEHHBIEC PE3YIbTATHI.

Onpeoensme IMHY BOJIHBI CBETA

10 pe3yJibTaTaM HaOJI0ICHUS
UHTEP(HEPEHIIMOHHON KapTUHBI

¢ noMoIIpio cxeMbl FOHra, olieHuBaTh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HOTPELIHOCTb U3MEPEHHOM (PU3NYECKOM
BEJIMYMHBI.

Hcnonvzoeams Na3epHYIO YKa3Ky,
pYJIETKY, a Takxke (Posbry, OyiaBku

U HUTKY JUIsl peanu3anuu cxemsl FOHra.
Pewams 3anaun Ha IBYXBOJIHOBYIO
UHTEpPEPEHIUIO

Onepuposams NOHAMUAMU:
mudpakius, TupakImoHHAas pelieTka,
(OTOH, ypOBEHb SHEPTUU aTOMA,
U3Ty4YeHHUE U MOTJIoIeHre POTOHA,
CHEKTP U3JIy4YEHUsI, CIEKTPOCKOTI.

Ymemw 3anuceIBaTh yCaoBus
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N3nyyeHne u noriaomeHne
(OTOHOB IpH Mepexo/ie aToma
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buapl ClieKTpoB.

Cnekrpockon

HaOJII0ICHU TJIABHBIX TU(PAKIIUOHHBIX
MaKCUMYMOB IIpY NIaJICHUU
MOHOXPOMATHYECKOI'O CBETA

Ha AUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3TYYEHUS U MOTJIOMEHUS (POTOHOB
IIPU [IEPEX0JI€ aTOMa C OJHOTO YPOBHS
SHEPIruU Ha JPYroi, coonpathb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUYECKUX YCTPOMCTB,
B KOTOPBIX TPUMEHSIOTCA U3ITyYCHUS
C pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HaOIIOACHUS
IJIaBHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(GPAKIUOHHYIO PEUIETKY.
Cmpoumbs X011 «JIyqdei»

IPY UX HOPMAJILHOM MaJICHUN

Ha TU(PAKIHOHHYIO PELIETKY

Y TTIOKa3bIBaTh HA HEW Pa3HOCTh XOJA.

Dopmynuposams TUTIOTE3Y O BUAE

46



CHEKTPOB U3JIyUYEHHUS HCTOYHUKOB CBETA
Pa3HON PUPOJIBI.

Hccneoosams ONTUYECKHUE CIIEKTPHI
U3Ty4YEHUsI ICTOYHUKOB CBETA Pa3HOMN
OPUPOABL U UHMEPRPEMUPOBANL
NOJIyYEHHBIE PE3YJIbTATHI.
Onpeoename NIVHBI BOJIH U3TYyYEHUS
Pa3IMYHBIX UCTOUYHUKOB

10 pe3yJibTaTaM HaOJIt0IeHUs
TUGPAKIIMOHHON KapTUHBI,

naBaeMoi JudpaKIMOHHON PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTb
U3MEpPEHHOMN (U3HUeCKOn

BEJINYMHBI.

Hcnonvzosams nudpakiuOHHYIO
peuieTky, poHapp ¢ Jammnou
HaKaJMBaHUs, CBETOUOIHBIN (POHAPD,
ra3opaspsaHylo JaMily, 1uadparmy,
MEpPHYIO JICHTY.

Pewams 3anaum o0 manenuu cBera
Pa3IMYHOr0 CIEKTPAIBHOTO COCTaBa

Ha IU(PaKIMOHHYIO PEIIETKY
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3.2,

HUccaenoBanue
3aBUCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHNOIA
OT CHJIBI IPOTEKAIOIIIETO
yepes Hero Toka

(TIpaKTUKyM)

CBeTomo1, ”THTEHCUBHOCTD

n3iy4yeHust, GOTOH, AIEKTPOH

Onepuposams NOHAMUAMU. CBETOTUOI,
p-N-TIepexo/1, 3JICKTPOH, JbIpKa, (DOTOH,
WHTECHCUBHOCTD U3ITyYCHHS.

Ymemsb OOBSCHATD B yIPOIIIEHHOM BHJIC
IPUHITAI JICHCTBHS CBETOIHO/A,
coOMpaTh IKCIEPUMEHTATBHYO
YCTaHOBKY.

IIpueooums npumepvl TPUMECHEHUS
CBETOJINOIOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH HHTEHCUBHOCTHU
U3JIYYCHUS CBETOIMO/Ia OT CHIIBI
IIPOTEKAOIIETO Yepe3 HETO TOKA.
Hccneoosams 3aBUCUMOCTD
WHTCHCHUBHOCTH M3TyUYCHHS CBETOIMO 1A
OT CHUJIBI ITPOTEKAFOIIETO Yepe3 HEero
TOKA U UHMEPNPEemUpos8ans
TIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTU
WHTEHCUBHOCTH U3TYYEHUS CBETONO 1A
OT CHJIBI IIPOTEKAFOIIETO YePe3 HEeTO

TOKa (C y4eTOM aOCOIOTHBIX
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3.3.

Habmonenue
U30UpaATEIBHOCTH
BHYTPEHHETO
dotorddexra k qymHE
BOJTHBI CBETA

(mpaKkTHKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3JIy4eHUs, (POTOH, AIEKTPOH.
DHeprusi 1 UMNyJbC (HOoTOHA.
doTo3¢heKT. 3aKOHBI
doToaddekra. YpaBHeHHE
OitHmTeitHa 17151 portodrdpdekra.

«Kpacnas rpanuna» ¢potosddexra

IOTPEIIHOCTEN U3MEPSIEMBIX
(GuU3NYECKUX BETNYHH).

IIpumensimo nipaBUIa TOCTPOCHUS
rpadukoB 3aBUCUMOCTEN (PU3UIECKIX
BEJIMYMH JIPYT OT JIpyra.

Onpeodensamp XapakTep 3aBUCUMOCTU
MHTEHCUBHOCTH U3JTyYEHUS CBETOINO0/1A
OT CHJIBI IPOTEKAIOILErO YEPE3 HETO
TOKa.

Hcnonvzoeams CBETOINO, JIIOKCMETP
(u cMapThOH C TATIYNKOM
OCBEIIEHHOCTH), JIJA0OPATOPHBINA 010K
NUTaHMS (MM MICTOYHUK TTOCTOSTHHOTO
HaNpsDKEHUs!, peocTaT U MyJIbTUMETD)
Onepuposams NOHAMUAMU: CBETOTUO,
p-N-Tiepexo/1, JJIEKTPOH, IbIpKa, (POTOH,
WHTCHCUBHOCTH U3JTyUCHHUS,

dboTorh ekt (BHEIIHUI U BHYTPEHHHI ),
(bOTOTOK, «KpacHasi TpaHUIIA»
dboTtorddekra.

Ymems 0OBSCHATD B YIIPOILIEHHOM BUJIE

IIPUHLIAI JEUCTBUSA CBETOAMO/A,
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dopmynupoBath 3aKoHbI HoTOAD(DEKTa,
3aMuChIBaTh ypaBHEHUE DUHIIITEHHA
s hotoaddexra u popmyny

JUTS «KpacHOU rpaHuiibl Gporodddexra,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

I1pugooums npumepvi IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ilpumensams 3akonbl PotodrPdekra,
ypaBHEHHE DUHILITEHHA

st hororddexra, hopmyny

JUTSL «KpacHOM rpaHuilsny porodddexra.
Dopmynuposams TUNIOTEY

00 yCITOBUSIX BOSHUKHOBEHUS
BHyTpeHHero (oTodddexTa

IIpU TaJICHUU Ha CBETOAMOJ] CBETOBBIX
BOJIH Pa3HOU JIJIVHBL.

Hccneoosams siBneHre BOSHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
M3Y4YMB 3aBUCUMOCTb CHIIBI (JOTOTOKA

B OCBELIaEMOM CBETOAMO/IE

OT HAIIPpsODKCHUSA Ha APYTI'OM CBETOAMUOIL,
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Hroro no pazgeny
OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

BBITIOJTHSIIOIIEM POJIb ICTOYHUKA CBETA
U UHmMepnpemupo8ams MOITy4YCHHbIE
PE3YJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HUKAET TOJBKO IIPU OCBEILICHUU
€ro CBETOJAMOJIOM C JUIMHOU BOJIHBIL,
MEHBIIIEW WIM PaBHOW JJINHE BOJIHBI,
Ha KOTOPYIO pACCYUTaH OCBEIIAEMbIN
CBETOHOT).

Hcnonv3o6amsb CBETOANOIbBI PA3HBIX
1IBETOB (KpacHbI€, 3€JICHbIC U CUHUE),
71a00paTOPHBIM OJIOK MUTAHUS,
MYJIBETUMETD.

Pewams 3anaun Ha poTorddexT
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