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HNOACHUTEJIBHAA 3AIIMCKA
Hacrosmas pabouasi mporpamMma Kypca BHEYPOUHOU AesTeIbHOCTH «OCHOBBI

dbu3nMYecKoro ’KcnepuMeHTa» (fajgee — mporpamma) paspaboTaHa B COOTBETCTBUHU
c TpeboBaHusiMU (eaepaIbHOTO TOCYIapCTBEHHOTO O00pa3oBaTEbHOTO CTaHAapTa
cpeadero oo6bmero ooOpazoBanus (manee — @OI'OC COO) u HampaBieHa Ha
opraHuzaiuilo o0yudeHuss B (U3UKO-MATEeMaTUYECKOM TMpoduiie B COOTBETCTBUU C
TpeOoBaHUAMU (eAepabHON 00pa30BaTEIbHOM MNPOrpaMMbl CPEIHETO OOILEro
obpazopanus (OOIT COO).

Peanmzarusi mporpaMMbl MOKET COACHCTBOBAThH JOCTHKEHHUIO 00YJarOIIUMUCS
IIaHupyeMbiX  pe3yiabratoB  ocBoeHuss DOII COO, pa3BUTHIO JUYHOCTHU
oOyyaromuxcs, (pOpMHPOBAHHIO W YAOBICTBOPCHHIO HMX COIMAIBHO 3HAYUMBIX
MHTEPECOB W TOTPEOHOCTEH, camopeanu3aluy OO0y4yalolUXCcsl Yepe3 ydacTHe
BO BHEYPOUHOH JiesiTeIbHOCTH. OTHON M3 BO3MOXHBIX ()OPM peai3aIiiy MPOrpaMMbI
SBISIETCS  KpyKOK. [IporpaMma MOXET pealu30BBIBAThCS — 00pa3oBaTeIbHON
OpraHu3almell CaMOCTOSITENIPHO JHOO Ha OCHOBE B3aWMOJICHCTBHS C JPYTUMHU
OpraHu3alysIMH, OCYIIECTBISIOMUMEI 00Pa30BaTEIbHYIO 1€ITEIbHOCTD.

[Iporpamma kypca BHEYpOUHOH JAesITeNbHOCTH «OCHOBBI (HU3UUECKOTO
HKCIIEpUMEHTay» TpeJHa3HaueHa i peanu3anuu B 11 kiaccax W HampaBlieHa Ha
TOCTHXKEHUE COOTBETCTBYIOILIUX pE3yNbTATOB, chOpMyIHpPOBAaHHBIX B
denepanpHOl  pabodeil mporpamme 1o  ydeOHOMYy  mpeamery  «Duzmkay
(yrinyOneHHBIN YPOBEHB).

[Tpu uzydyenun GpuU3MKU Ha YrIyOJICHHOM YPOBHE peau3alvs d3TUX MPUHIUIIOB
0asupyercs Ha HCHOJIB30BAHUM CAMOCTOSITEIBHOTO YYEHWYECKOTO JKCIEPUMEHTA,
BKJIIOUAIOIIET0, B TOM 4YHuCie, paboTel (usmyeckoro mnpaktukyma. [Ipu sTOM
noa paboTamMu MPaKTHUKyMa MOHUMAETCS CaMOCTOSITEIHHOE MCCIEeNOBAaHUE, KOTOPOE
IPOBOJUTCA IO PYKOBOJACTBY CBEPHYTOTO, 0000IEHHOro BuAa Oe€3 MOLIAroBoif
WHCTPYKIIMHU. B pe3ynprare obecrieunBaeTCsl OBIaJICHHE O0yUYaIOMUMUCS YMEHUSIMHU
MIPOBOJUTH NPSIMbIE ¥ KOCBEHHBIE U3MEPEHUSI, UCCIIEIOBATh B3aMMHBIC 3aBUCUMOCTH
IBYyX (U3MYECKUX BEITUYMH WU OCYIIECTBISTH TOCTAHOBKY OIBITOB TIO TIPOBEPKE
NPeJIOKEHHBIX TUIOTE3. Bee 3TO crmocoOCTBYeT AOCTHKEHUIO OJTHOM M3 OCHOBHBIX
neneil u3ydeHus GU3MKKA Ha YPOBHE CPEIHETO OOIIero oOpa30BaHUs — OBIAJECHUIO
OOyJaroMMMHCS METOJaMU CaMOCTOSITEIILHOTO IIJIAHUPOBAHHWS W TMPOBEICHUS
(u3HUECKUX HKCIIEPUMEHTOB, aHAJIN3a U WHTEPIPETAud HHPOPMAIIUU, OTIPEICICHUS

JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa.



AKTyallbHOCTh ~ peajv3alldd JaHHOM  MpPOTpaMMbl  OMPEACISIETCS  TEM,
YTO €€ OCBOCHHE TMI03BOJSET OOyYaromMMCS Ha NPAKTUKE O3HAKOMMTHCS
C pa3IMYHBIMU (PUBHMYECKUMHU SIBJICHUSMH, SKCIIEPUMEHTAIBHO WU3YUUTh Pa3JIMYHbIC
dbu3nYecKkue 3aKOHOMEPHOCTH, YIJIyOUTh CBOM TEOPETUYECKHE 3HAHUS, Pa3BUTh
MMEIOIUEeCS M MPUOOPECTH HOBBIE MPAKTUYECKUE YMEHUS M HaBBIKM B 00JIacTH
TJIAHUPOBAHUSI, TTOJATOTOBKH, MIPOBEACHUS, aHAIN3a U WHTEPIpETaluud (PU3UIECKOTO
AKCTIEPUMEHTA.

[Iporpamma maeT 0oO0yyarmMMCS BO3MOXKHOCTH MPUOOPECTH MPAKTUUYECKUIH
OTBIT pabOTHI C TA0OPATOPHBIM 00OPYIOBAHHEM, OBJIAJIETh KOHKPETHBIMH MIPUEMaMU
UCCIIEIOBATENbCKON  JAESATENIbHOCTH  HAayMHAIouero (usmka-3KCrnepuMeHTaTopa,
chopMUpOBaATh HABBIKU OLICHKU MOTPEITHOCTEN Pe3yIbTaTOB U3MEpeHUs (PU3NIECKUX
BenuuyuH. Peanmzanus mnporpamMMmbl  co3gaeT  yclioBus i (GOpPMUPOBAHUS
y 00ydYaromuxcsi HECTaHAAPTHOTO KPEaTUBHOTO MBIIIJICHUS, COAEHCTBYET Pa3BUTUIO
WHJUBUIYATbHOCTH  CYXJEHUW,  (OPMUPOBAHUIO  KYJIBTYpbl  OOOCHOBaHUS
COOCTBEHHOTO MHEHUS U CBOOOJIBI €70 BhIPAKEHUS.

[Iporpamma MoskeT OBITH BOCTpeOOBaHa OOYYAIOIIMMHUCH, KOTOPHIE HMEIOT
MHTEPEC U MOTUBAIIMIO K YTIIYOJIEGHHOMY U3YYEHUIO (DU3UKU U MATEMATUKH, TOTOBATCS
K YYaCTHIO B OJIMMITHAaX MIKOJbHUKOB IO (PU3UKE, B paMKax KOTOPHIX MPEAYCMOTPEH
NPAKTUYECKUH TYP.

[Iporpamma mpecienyeT He TOJIBKO 00pa3oBaTENbHBIC, HO U BOCIUTATEIbHBIC
eI, TIOCKOJIbBKY COOTBETCTBYET HJIe€ OJKOJIOTH3alMd M HJee NPUKIATHOU
HAIPABJICHHOCTH, KOTOpBIC, B YHUCIE JPYTrUX HJEH, TOJOXKEHBI B OCHOBY Kypca
¢uzuku, nzydaemoro Ha crynernu COO.

BapuanTsl peajm3auuu nporpamMmMbl 4 GopMbI IPOBEACHHUS 3aHATHI

Peanuzanmst mporpaMmbl MpeArioNiaraeéT CoOYETaHWE Pa3IUYHBIX  (opm
IpyNIoBoid palboThl (CiylllaHWE JEKLUHM, JUCKYCCHUSl, MOHTaX SKCIEPUMEHTAIbHBIX
YCTaHOBOK, MPOBeACHNE (PU3NIECKUX U3MEPEHH MTO/I PYKOBOICTBOM PETIOIaBaATEs )
U WHAUBUAYaTbHOW palOOThl (BBITIOJHEHHE CAMOCTOSTENBHBIX pabOT W pador
MpaKkTHUKyMa, 00padoTKa M MHTEpHpeTalus pe3yJbTaToB (PU3NYECKUX U3MEPEHUN).
Hcnonp3oBanue Takux GopM pabOTHI TOMOTAET Pa3BUBATh y 00YJAIONINXCS, C OJTHON
CTOpPOHBI, HABBIKM BOCTPUATHS HOBOW WH(POpPMAIMM TpU PANTUIHBIX (Hopmax
€e MoJlauu, a C JPYyroil CTOPOHBI — AKTUBHOCTh, CAMOCTOSITEILHOCTh U TBOPUECKOE

Hadajio. B menom peanuszanus JaHHOM MPOTPAMMBI  JOJDKHA TOJIOKUTEIBHO



CKa3bIBAThCSl KaK Ha AaKTyaJM3allM¥ 3HAaHUN, YMEHUHM M HaBBIKOB O0YyYaroUIUXCs
B paMKax UX MpeanpodeccuoHaIbHON TEXHOIOTUUECKON (MHKEHEPHOI) TOATOTOBKH,
TaK U Ha COIIMAIBHOM ()OPMHUPOBAHUH JTUYHOCTH 00YyYAIOLIUXCS.

[Iporpamma kypca paccuntana Ha 17 yacoB, B paMKax KOTOPBIX PEyCMOTPEHBI
Takue GopMbl paboT, KaK JEKIUHU, CAMOCTOSATEIbHbIE pa0OThl U pabOTHI MPAKTUKYMA.
B xoxe camocTosiTenbHBIX pabOT oOydarouiudecss Moj KOHTPOJEM MpernoaaBaTelis
3aKpEIUISIOT HOBBIE 3HAHUS, OTPA0aTHIBAIOT ONpEACIEHHbIE YMEHUS U HaBbIKU. PaObOThI
OpakTUKyMa  MOJApPa3yMEBAIOT  CaMOCTOSITENIbHOE  pelieHHue  00y4arolUMUCS
HKCIIEPUMEHTANBHBIX (U3HUECKUX 3aaad. Temartnka paOOT MpaKTHKyMmMa M TMOPSA0K
UX CJIEZIOBAaHUS COOTBETCTBYIOT CTPYKTYpPE TEMATUUECKOT0 IJIAHUPOBAaHUS (eiepaTbHON
paboueii mporpaMMsbI 10 yueOHOMY TipenmeTy «Dusnkay (yriryOJIeHHbIN YPOBEHB).

[Iporpamma paccuuTaHa Ha peanu3ainuilo B TeueHue B 10 kmacce mpu
NPOBEJICHNHU 3aHATHIA OJMH pa3 B Heaemo oobemoM 0,5 u. kaxnoe. [lo ycmorpenuro
YUUTENS MOPSAOK CIEIOBAHUS 3aHATUNA MOXET ObITh U3MEHEH, a HEKOTOpPbIE MOTYT
OBITH UCKITFOUECHBI.

Pan pabGor mpaktukyma (Ha YyCMOTpPEHHE YYHTENs) MOXKET ObITh 3aJaH
oOydJaromuMcsi Ha JOM [JIsi CaMOCTOSATENHHOTO BBIMIOJHEHUS C MOCIEeAYIOIUM
KOHTPOJIEM U 00CYKJIEHHUEM TOIYYEHHBIX Pe3yJbTaTOB.

B3auMocBsi3b ¢ paboyeil nporpaMMoil BOCIIMTAHUSA

[Iporpamma pa3paboTrana ¢ ydeToM peKOMEHaamnuil ¢eaepanbHO paboueit
NporpaMMbl BOCIIUTaHUS. B 4acTHOCTH, OHA YYUTHIBACT MCUXOJIOTO-TIEarOTHYECKUE

0COOEHHOCTH COOTBETCTBYIOIICH BO3PACTHON KATETOPUH 00yUYaIOIIUXCS.

[IporpaMma COOTBETCTBYET TaKHUM IIEJIIM BOCIUTaHUS OOyYarOIIUXCS,
KaK pa3BUTHUE JIMYHOCTH, CO3JaHUE YCIOBHUH ISl CAMOONPEICIICHHS U COLIMATN3alINH.
[IporpaMmma  COOEWCTBYET PENICHHUIO CIEAYIOMIMX  3aJa4  BOCIIUTAHMS
oOy4JalIuXCcsi: YCBOCHUE 3HAHHWM, HOPM, JyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH,
TPaIUIINNA, KOTOPBIE BEIPA0OTAIO POCCUICKOE 00111eCcTBO; (HOPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHMM K O3TUM  HOpMaMm, LEHHOCTAM; NpUOOpEeTeHUE
COOTBETCTBYIOILIETO ’TUM HOPMaM, IEHHOCTSM, TPAJAUIUSAM COLIMOKYJILTYPHOT'O OIbITa
MOBEACHUS, OOIICHHSI, MEKIMYHOCTHBIX M COIUATBHBIX OTHOIICHHWHA, TPUMEHEHUS
MOJIYYEHHBIX  3HAHUW;  JIOCTHKEHUE  JIMYHOCTHBIX  PE3YJIbTATOB  OCBOCHUS
oO1eo06pa3oBarenbHON porpaMmsl 1o pusuke B coorBeTcTBUM ¢ PI'OC COO.
[TporpaMma COOTBETCTBYET CIAEAYIOIIMM OCHOBHBIM HAMPABJICHUSM BOCTIUTAHUSI.
1) TpynmoBoe BOCIHTaHWUE — BOCIIMTAHUEC YBAXCHHS K TPYAY, TPYISIIAMCS,
pesyiapTatam Tpyda (CBOEro M Jpyrux JrojJed), OpUEHTAIUsi Ha TPYIOBYIO
4



TESTEIHHOCTD, TIOJTYyYICHHE npodeccun, JUYHOCTHOE CaMOBBIPpAKEHHUE
B TPOJYKTUBHOM, HPABCTBEHHO JOCTOHHOM TpyJA€ B POCCHHCKOM OOIIECTRBE,
TOCTIKEHUE BBIMAIOIIUXCSA PE3YJIBTaTOB B MPO(ECCHOHATBLHOW JeATEIHLHOCTH.
IleneBBIMU OpPUCHTHpPAMH SIBISIOTCS: (OPMHPOBAHWE OCO3HAHHOW TOTOBHOCTH
K TOJYyYEeHHUIO MPOoPeCcCHUOHATLHOIO 00pa30BaHMs, HEMPEPHIBHOMY OOpPa30BaHUIO
B TCUCHHEC >KM3HU KaK YCIOBHIO YCHCIIHOW MpOodeCcCHOHATBLHOW W OOIIECTBEHHOM
NESATENBHOCTH; TOHUMAHHUE CIECMU(PUKA CcaMooOpa3oBaHUS W MPOPECCHOHATBHON
CaMOTIOJITOTOBKM B WH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOIIecTBe,
TOTOBHOCTH YYHTHCS M TPYIUTHCS B COBPEMEHHOM OOIIECTBE; OPUCHTHPOBAHHOCTD
Ha OCO3HAHHBIA BBHIOOp cdepbl TPodecCHOHATBLHOW TPYAOBOH JEATEIHLHOCTH
B POCCHICKOM OOIIIECTBE C yUYETOM JTUYHBIX KU3HCHHBIX IIJIAHOB, TOTPEOHOCTEH CBOCH
CEMBH, OOIIIECTBA.

2) DKOJOTHYeCKoe BOCIHUTaHHE — (OPMUPOBAHUE IKOJOTHUYECKON KYJIbTYPHI,
OTBETCTBECHHOT'0, OCPEIKHOTO OTHOIICHHUS K MPUPOJIC, OKPYKAIOIICH Cpejic Ha OCHOBE
POCCHIMCKUX TPAJUIIMOHHBIX JYXOBHBIX IICHHOCTCH, HABBIKOB OXpaHBI, 3alllUTHI,
BOCCTAHOBJICHHUSI TIPUPOJIBI, OKpYyKaromel cpensl. LleneBbIM OpUEHTHPOM SIBIISETCS
0CO3HaHUE HEOOXOIUMOCTH MPUMEHEHHSI 3HAHUSI €CTECTBEHHBIX U COIMAILHBIX HAYK
IUIE  pa3syMHOTO, OEpeXJIMBOTO MPHUPOAOINOIL30BaHUSI B OBITY, OOIIECTBEHHOM
IPOCTPaHCTBE.

3) LleHHOCTH HAYYHOTO MO3HAHUS — BOCIIMTAHUE CTPEMJICHHUS K MO3HAHHIO CeOsI

U JIPYyTUX JIOJIeH, MPUPOABl W OOINEeCTBa, K IMOJTYYCHHUIO 3HAHMM, Kauye€CTBEHHOTO

o0pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB W OOIIECTBEHHBIX MOTPEOHOCTEH.
LleneBbIMU OpUEHTUPAMH SBISIOTCA: (POPMHUPOBAHUE JACSATENBHO BBIPAKEHHOTO
MO3HABATEILHOTO HHTEpeca B 00JacTH (GU3NKK C YYETOM CBOUX HWHTEPECOB,
CIIOCOOHOCTEMH, JOCTIKEHUM; MONyYeHHE MPEJCTAaBICHUN O COBPEMEHHOW Hay4YHOMU
KapTUHE MUpPa, O JOCTIKCHUAX HAYKM W TEXHUKU, O 3HAYCHUM HAyKU B KU3HU
poccuiickoro obmiecTsa, 00ecledeHnr ero 0e30MacHOCTH; MPHOOPETEHNE HABBIKOB
KPUTUYECKOTO MBIIIUICHHS, OMPESICHUsI JIOCTOBEPHOW HaydHOU WH(MOpMAIIH
M KPWUTUKU AHTUHAYYHBIX TPEACTABICHHI, pPAa3BUTHEC W TPHUMCHEHHE HABHIKOB
HAONIONICHNS, HAKOIUIGHWS ¥ CHUCTEMaTu3amuu (HaKTOB, OCMBICICHHS OIIbITA
B €CTECTBEHHO-HAyYHOH 00JaCTH MO3HAHUS, UCCIIETOBATEIBCKOMN JACITEIBHOCTH.

Oco0enHocTH PadOTHI YUHTEJIS 10 IPOrpamMme

[Ipu peanuzamuu AaHHOW MPOTPAMMBI 3ajladya y4YUTENsl COCTOMT B TOM,

YTOOBI co3gaTb yCJIOBHUA OJI1  YCBOCHHA O6y‘-IaIOH_II/IMI/IC$I HOBBIX 3H3HHI>1,



NpUOOpETeHHs] WMHU HOBBIX YMEHUM M 3aKpEIUICHUSI HABBIKOB, HEOOXOIUMBIX
JUTSL TpOBeICHUST (PU3NUECKUX DKCIIEPUMEHTOB U aHaIN3a MOJyUYeHHBIX PE3YIbTaTOB.

Jist pemeHuss 3TOM 3aJauM HEOOXOAMMO HalWyue B KaOMHETe (U3HKHU
000py/IOBaHUS, KOMIUIEKTYIOIIUX U PACXOJHBIX MAaTEepUaliOB, TPEOYIOMMUXCS
JUISL TIPOBEJCHUSI CaMOCTOSITETIbHBIX paboT u pabor mpaktukyma. IlepeueHb
npejiaraeMeix  pabotr  copMupoBaH TakuM ~ 0oOpa3oM, UYTO  MOATOTOBKA
K HUX TPOBEJACHUIO HE JOJDKHA BBI3bIBATh CYIIECTBEHHBIX 3aTPyJHEHUM —
BCE HEOOXOoAMMOE MJis peaju3alid MpOorpaMMbl, KaK MpaBUIO, JUOO HAXOIUTCS
B KabuHeTe (U3uKH, TUOO0 JOCTYITHO B MOBCEHEBHOM OBITOBOM OOMXO/IE.

[lepen HayanmoM 3aHATHH  YYHUTEII0 PEKOMEHIYETCS CaMOCTOSITEIIHLHO
BBITIOJIHUThL BCE TEOPETHUYECKUE 3aJaHus, CaMOCTOSATENbHbIE PAOOTHI M PabOTHI
MPaKTUKyMa, KOTOPBIE TIOJDKHBI OYAYT BBIMOJIHATH OOyJaronuecs. ITO JacT YUUTEITIO
BO3MOXKHOCTb HE TOJIBKO BBISBUTH BO3MOXKHBIE TEXHHUYECKHE TMPOOJIEMBI,
HO Y TIOJIYYMTh KOHTPOJBHBIE PE3yJbTaThl U3MEPEHUN U UX 00pabOTKH, KOTOPHIC
NOHAAO0ATCS JJig  JajbHEWIeld TPOBEPKHM MPABUIBHOCTUA BBITIONHEHUS padoT
00yJaronMMUCH.

[lockonbKy OJHMM U3 TJABHBIX PE3yJbTATOB pabOThl yuUWTENs B pPaMKax
BHEYPOUHOM JEATETLHOCTH SIBJSETCS IMYHOCTHOE PA3BUTHE O0YUAIOMIMXCS, YUUTEIIO
pEKOMEHJyeTCs MPU TMPOBEACHUM 3aHSATUN 1O MPOrpaMMe aKTUBHO Y4acTBOBATh
B JCATEIBHOCTA OOYyYalolIUXCs, KOHTPOJIUPOBATH XOJ  BBINOJIHEHUS UMU

HKCIIEPUMEHTAIBLHOM pabOThl, HAMPABISATh M KOPPEKTUPOBATh WX JIEUCTBHS,

CBOEBPEMEHHO  yKas3plBaTh Ha  OMMOKA W HEIOYEThl,  IOJCKA3bIBaTh
U JEMOHCTPUPOBATh TPABUJIBHBIE CIIOCOOBI BBITIOJTHEHUS MPAKTHYECKONH pPabOTHI,
o0CyXJ1aTh TPUYUHBI U BO3MOKHBIE TIOCTIEJICTBUS JOMYyCKaeMbIX OmroOoK. Bo Bpems
3aHATHI HEO0OXO0IUMO MOJICPKHBAThH T0OpOXKETATSITHLHYIO aTMochepy
COTPYTHUYECTBA.

VYyurento ciemyeTr y4dMThIBaTh, UYTO JIOTUKA OCBOCHHSI  MPOTPAMMBI
MpearnoiaraeT MocjieIoBaTeIbHOC M3yUYeHWE MaTepuaia — CHadaja oOydaromuecs
JIOJI’KHBI OCBOUTH 0a30BbIC MTPUEMBI U METOBI MTPOBEACHUS (PU3NUECKUX U3MEPEHUN
1 00pabOTKH TMOTy4aeMbIX PE3yJIbTATOB, a YK€ 3aTeM NPHUMEHITh WX Ha MPAKTUKE
M0 CXEME€ «OT MPOCTOTO K CIOXHOMY». [loToMy mpumepHas cxema MpOBEICHUS
3aHSATUI 110 TPOTrpaMMeE MOKET OBITh CJIEAYIOIIEH:

1) oOBsCHEHUE TEOPETUIECKOTO MaTepHralia o TeMe;

2) TOATOTOBKA K BBITIOJHCHUIO CAMOCTOSTEIBLHOW pPAa0OThl WU PadOTHI

MpaKkTUKyMa — OOCYXJEHUE 3aJaHusi, YCTPOUCTBA IKCIIEPUMEHTAIbHON YCTaHOBKH,



HEOOXOAMMOTO TEOPETHYECKOTO MaTepuana, MPHUEeMOB M METOJOB  MPSIMBIX
AKCIIEPUMEHTATBHBIX U3MEPEHUH, CITOCOO0B UX 0OPAaOOTKH U OLEHKH MOrPEIIHOCTEN
U3MEPEHHUI;

3) mpoBeACHUE CaMOCTOSITETBHOM paOOTHI MM PA0OTHI IPAKTUKYMa, KOHTPOJIb
MPaBUJIBHOCTH MTPOBECHUS N3MEPECHU;

4) o0paboTka  TOJYYCHHBIX  OKCICPUMCHTAIBHBIX  JIAHHBIX,  OIICHKA
IIOI'PEIIHOCTEM;

5) oOcyxaeHue pe3yabTaToB OOpaOOTKH MOJYYCHHBIX SKCIIEPUMEHTATbHBIX
JaHHBIX U IPOBEPKA X MPABUILHOCTH.

B ciydyae HexBaTKu BpeMEHH Ha Peaan3aliio B KJlacce MyHKTa 4 JTaHHON CXEMBI
PEKOMEHIIyeTCS  MPEMAJIOKUTh  OOYYarOIIMMCSA  BBIMIOJHUTH  COOTBETCTBYIOIINE
AecTBUA J0Ma, a MYyHKT S pealu30BaThb B Hayaje CIEAYIOUIEr0 3aHATHS,
b0 TpOBECTH HEOOXOAMMBIE OOCYXKIEHHS ¢ OOydYaloUIMMHCS B TOPSIKE

WHUBUTyaJIbHON PabOTHI.

COJIEPKAHUE KYPCA BHEYPOUHOMH JESITEJIBHOCTH
«OCHOBBI PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHYECKHI TPO®PUJIB)»

3ansaTne 1. OneHka BeJIMYNMHBI TOPU30HTAJIBLHOM COCTABJSIIONIC MATHUTHOM
HHAYKIUM MATHUTHOTO MoJst 3emMJin

IHpakmukym

3adanue. OrlueHUTE MOIYJIb TOPU3OHTAIBHOW COCTABJISIONIEH BEKTOpa
MAarHUTHOM MHIYKIIMU MAarHUTHOTO MOJS 3EMJIH.

Obopyooesanue. Kommac, conenoun (muamerp 10 cm, 150 BHUTKOB),
1a0b0opaTOPHBIA OJOK MUTAHUS, TPAHCIIOPTHD.

Kpamkoe onucanue pewenus. IIpoBOAUTCS SKCHEPUMEHT IO ONPEACICHUIO
MPOCTPAHCTBEHHOW OPUEHTAIIMN BEKTOPA MHIYKIIMM MAarHUTHOTO MOJIs, CO3/1aBa€MOT0
Ha OCH COJIEHOMJIA MPHU CYNEPIIO3UIIMU MArHUTHOTO MOJsl 3€MJIM U MAarHUTHOTO TOJIA
COJICHOHU/Ia, B 3aBUCUMOCTHU OT CHJIbI TOKa B BUTKax cosieHouaa. [1o 3Toit 3aBucumMocTu
OmpeneNsieTcss MOJyYJIb TOPHU30HTAJIbHOM COCTABJSIIONICH BEKTOpAa MATrHUTHOM
WHYKIIMA MarHUTHOTO TMOJIST 3eMJIH.

Onucanue cxooiceit pabomwul npaxkmuxyma: [8], rimaBa Ne 4, mabGoparopHas
pabota No 12.
3ansaTue 2. H3MepeHHe 3aBHUCMMOCTH BeJUYHHbI MATHUTHOW WHIYKIHU
MATrHUTHOI0 MOJISI MATHUTA OT PACCTOSTHUS

Ilpaxkmukym



3aoanue. I3yunrte 3aBUCUMOCTb BETMYMHBI MArHUTHOM MHYKIIUM MarHUTHOTO
IIOJISI TIOCTOSSHHOTO MAarHuTa Ha €ro NPOJOJIBHOW OCH CUMMETPUU OT PACCTOSHUSA
MEXY LUEHTPOM MAarHuTa U TOYKOM U3MEPEHUM.

Obopyoosanue.  CmapTpoH ¢  NOPEayCTAHOBJICHHBIM  MPOTPAMMHBIM
oOecrieyeHUeM JJisi M3MEpPEHUs BEIMYMHBl MAarHUTHOTO TOJISI, UMIMHAPUYECKUM
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. C MoMOIIbIO TaTYMKOB cMapT(oHa TPOBOAUTCS
OpsMOE M3MEPEHHUE BEIMYMHBI MAarHUTHOW WHAYKLUMHM MArHUTHOTO IIOJS HAa OCH
UUIMHAPUYECKOIO MATHUTA B 3aBUCUMOCTH OT PACCTOSIHUSA J10 HETO.
3anaTue 3. Had.1roneHue MarHuTHOTO rUCTEpe3nca

Ilpakmukym

3adanue. HamortaliTe HECKOJIbKO BUTKOB H30JUPOBAHHOTO  IPOBOJA
HAa UWIMHAPUYECKYIO YacTh JIanku IntatuBa. [logHecute TOpen janmkd OJU3KO

K TIOJIO)KCHHUIO JIaTYMKa MArHUTHOTO Toyisi MoOwibHoro Ttenedona. Ilomadite

AJIEKTPUYECKUI TOK B MPOBOA. M3MepbTe 3aBUCHMOCTH BEJIMYMHBI WHIYKIUU
MAarHuTHOTO IIOJISI Ha TOPLE JIAKKA OT CHJIbI IMPOTEKAOIIETro 4epe3 IPOBOJ TOKa.
JIns  3TOro BHAYale TMOBBIIIAWTE 3HAYEHHS CWJIBl IPOTEKAIOIIET0  TOKa
10 MAKCUMAJIBHO BO3MOYKHOT'O 3HAUYEHMS, 2 TOTOM IMOHMYKAWTE A0 HYJIEBOIO 3HAUECHUSI.
3aTeM CMEHUTE MOJSPHOCTh MOAKIIOYEHUS HCTOYHHKA TOKA W IOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIOIMINK 3aBUCUMOCTh BEJIMYMHBI MAarHUTHOW WHIYKIIMU
Ha TOPIIE JIAIIKU OT CHJIBI TPOTEKAIOIIETO YEPE3 MPOBOJ TOKA.

Obopyoosanue.  CMaprdoH ¢  TPEAyCTAHOBJICHHBIM  IPOrPaMMHBIM
oOecrieyeHUEM [JIsi M3MEPEHUs BEJIMYMHBI MArHUTHOTO TIOJS, INTaTUB C ABYMS
JanmKaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh KEJNEe3HOW (WM JIPYroil KEJIEe3HBIH
CEpJICYHHUK), JTA0OPATOPHBIM HCTOYHUK IMHUTAHUS, OJHOXHUIBHBIA H30JIUPOBAHHBIN
MPOBOJ, BBIICPKUBAOIINA MaKCUMAJIbHBIA TOK JIa0OPAaTOPHOTO HCTOYHHUKA
MATaHHUA.

Kpamkoe onucanue pewenus. Jlanka mrTaTBa 0OMaThIBA€TCS HECKOJIBKUMH
BUTKAMH TOJICTOTO M30JIMPOBAHHOTO TmpoBojaa. C MOMOUIBI0 Ja0OpaTOPHOTO
HMCTOYHUKA MUTAHUSI Yepe3 MPOBOJ MPOIMYCKAETCs AEeKTpuueckuil Tok. CHauyanga TOK
MPONYCKAIOT B OJHOM HAIIPABJIICHUU C IIOCTENEHHBIM YBEJIMYEHUEM CHJIBI TOKa
U €€ TOCHEAYIOIIHM  YMEHBIIEHWEM, I[OTOM  MPOLEAYPY  HOBTOPSIOT
1. TPOTHUBOMOJIOKHOTO HampaplieHUss Toka. l[lpu 3TOM wu3MepseTcs BeauyMHA
WHJYKIMM MAarHUTHOTO MOJS Ha TOPIE JIallKU [ITaTUBA C MOMOIIbI0O MOOWJIBLHOIO
tenedona. CTpouTcs 3aBUCUMOCTh BEJIMYUHBI MHAYKIIMA MAarHUTHOTO TOJSL OT CHJIbI

MPOTEKAIONIETO Yepe3 mpoBoja Toka. OOCyk1aeTcsl MONyYeHHbIA rpaduK U sBICHUE
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MAarHUTHOI'O TUCTEpE3HCa.

3ansitue 4. U3dydyenue padoThl 2JIEKTPOABUTATEIA U AUHAMO-MAIIUHBI (YacThb 1)
Jlekyua «IneKTpoABUraTelb U dIeKTporeHepaTop». OOCyKIaeTcss UCTOpUs

M300peTeHus]  BJEKTPOJBUTATENSI M  COBEPIICHCTBOBAHUS €r0  KOHCTPYKIIMH.

OnuceiBacTCsi BHYTPEHHEE YCTPOWMCTBO DJIEKTPOABUIATENS M DJIEKTPOTrECHEPATOPA.

Pa3z0buparorcs TeopeTUYECKHE 3a/1a4u 10 JaHHOU TEME.
3ansTue 5. 3ydyeHue pa6oThl 3JIEKTPOABUTATEISI U TMHAMO-MAIIHHBI (4aCTh 2)

Ipakmukym
3aoanue. 1) TIpoBeaute ceprio SIKCIICPUMEHTOB M U3MEPHTE 3aBUCUMOCTh CHJIbI
TOKa, BbIpabaThIBAEMOI T'€HEPATOPOM, OT BEIUYMHBI MOMEHTA CHJIbI, TPHIIOKEHHOTO

K €T0 Bally. 2) HpOBGI[I/ITe CCPHUIO IKCIICPUMCHTOB U UBMCPHTC 3dBUCHUMOCTDb BCIIMYHUHBI

HaIPSDKEHUs, TOJAHHOTO Ha JJeKTPOJBHUrarelib, OT YacTOThl €ro BpalleHUs
¥ MEXaHWYECKOM HArpy3KH €ro Baja.

Obopyoosanue. DACKTPUUYECKUNA MOTOPYUK C PEIyKTOPOM, HaOOp Tpy30B,
peocTaT, COeIMHUTENIbHBIC MPOBO/IA, Ja00PATOPHBIA HCTOYHUK MUTAHUS, MYJIbTUMETP
(ammepmeTp), CEKyHIOMED.

Kpamgkoe onucanue pewenus. IIpoBOASITCS ONBITHI TTO U3MEPEHUIO 3aBUCUMOCTH
CWJIbl TOKa, BbIpaOATHIBAEMOM TI'€HEPATOPOM, OT BEJIWYMHBI MOMEHTa CHIIBI,
NPWJIOXKEHHOTO0 K ero Bady. [IpoBOAMTCS OMNBIT MO H3YYEHUIO CBA3M BEIUYMH
HANPSDKEHUsI, TOJAAHHOTO Ha JJIEKTPOJBUTATENlb, OT 4YaCTOTHl €ro BpPAIICHUS
¥ MEXaHUYECKOW Harpy3KH €ro Baja.

Onucanue cxoocux pabom npaxkmuxyma: 1) MexayHapoaHas OJMMIIHAAAA
1o ’KcrepuMeHTanbHol pusuke 2018 1., 3amaua «MOTOPUHK C PEYKTOPOMY, TTYHKTHI
NeNe 1-4; 2) MexayHapoaHasi oJuMIuaza Mo dKcrnepuMenTaibHon ¢pusuke 2022 r.,
3anada «PoHapb», myHKThl NeNe 14,
3anaTue 6. M3yyeHwe 3aBHUCMMOCTH TepUOda KoOJe0aAHWH  JIMHEHKH
HA HWINHAPUYECKOI MOBEPXHOCTH OT PaJNyca ee KPMBHU3HbI

Ilpakmukym

3aoanue. Onpenenure XapakTep 3aBUCUMOCTH TMepHOa KOJICOAHHUN JIMHEHKH,
MOJIO)KEHHOW Ha UWJIMHIPUYECKYIO TOBEPXHOCTh, OT paANyca KPUBU3HBI ITOU
MMOBEPXHOCTH.

Obopyoosanue. Habop MMIMHIPOB pa3HOTO paauyca (HampuMmep, pa3iIndHbIC
UUJTUHIPUYECKHUE COCYbI), TUHEWKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBonurcs cepusi NPSIMbIX H3MEPEHUI
3aBUCUMOCTH TIepHOJa KOJICOAHWM JTUHEWKU, IOJOKEHHONW Ha HWJIMHAPUYECKYIO

MMOBCPXHOCTh, OT paanyCa KPHBHU3HLI ITOH IIOBCPXHOCTH. I/ICHOJ'IBS»YIOTC?I MCTOAbI
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JMHEeapHu3aluu U rpaMuecKoro aHajanu3a SKCIEePUMEHTAIbHBIX JaHHBIX.
3anaTne /. H3ydeHue 3aBHCHMOCTH AMIUIMTYAbI KOJe0OaHUIl MPYKMHHOIO
MasiITHHUKA OT BpeMeHH

Ilpakmukym

3aoanue. W3MepbTe 3aBUCUMOCTb AaMIUIMTYIbl 3aTyXaloIUX KoyieOaHuU
MPYKUHHOTO MasTHHKa OT BpeMmeHHu. [IpoBepbTe rumortedy 00 3KCHOHEHIIMAIbHOM
XapakTepe NOJy4eHHON 3aBUCUMOCTH.

Obopyoosanue. IlpyxuHa oT TuHaMOMeTpa ¢ npeaesnom usmepenuit 1 H, rpys
maccoil 150 r, cekyHiomep, ITATUB € Jankoil U My(dToH, JIMHENKa.

Kpamxoe onucanue pewenus. 1IpoBOAUTCS OSKCHEPUMEHT IO MPSAMOMY
U3MEpPEHUI0 3aBUCHUMOCTH AaMIUIMTYAbl 3aTyXalolUX KojJeOaHUH MpYyKUHHOIO
MasTHUKa oT BpemeHu. Crpourcs rpaduK HUCCIENOBAHHONM 3aBUCUMOCTH
B JIMHEAPU30BaHHOM BHUJIE.
3ansaTue 8. U3MepeHne aKTHBHOIO0 U PEAKTHBHOIO CONMPOTHBJICHUH KaTyIIKH
HHAYKTHBHOCTH

Ipaxkmuxym

3aoanue. Cobepute 3IEKTPUUECKYIO LIEMb U3 MOCIEA0BATENbHO COSIUHEHHbIX
pe3ucTopa M KaTyllKd WHAYKTHBHOCTH. lIpoBenure wn3MepeHHE 3aBHCUMOCTH
HAIpsDKEHHWsT Ha PE3UCTOPE OT YacTOTHI IIOJABAEMOr0 Ha 3Ty LENb HaIpPSDKCHUS.
IIo momydYeHHBIM [aHHBIM OIPEAEIIUTE AKTHUBHOE CONPOTUBICHUE M PEAKTHBHOE
CONPOTHUBIICHUE KAaTYIIKN UHAYKTUBHOCTH. PaccunTaiiTe HHIyKTUBHOCTD KATYLIKH.

Obopyoosanue. KaTymika HHIYKTMBHOCTH, PE3UCTOP C CONPOTHUBIIECHUEM,
OJIM3KUM K aKTUBHOMY CONPOTHUBIICHUIO KaTYIIKH MHAYKTUBHOCTH, COCIMHUTEIbHBIC
IPOBOJIa, TEHEPATOP HU3KOW YacTOTHI, OCIMILIOrpad WM BOJIBTMETP NMEPEMEHHOIO
HaIPSHKEHHUSL.

Kpamkoe  onucanue  pewenus.  CoOupaercsa  dJIeKTpUuYecKas  IEMb
U3 IIOCIEAOBATEIbHO COCIMHEHHBIX PE3UCTOpAa M KATyIIKA WHIYKTHBHOCTH.
Ha o1ty nems mnopaercs mnepemeHHoe HamnpspkeHue. IIpoBoauTcs wu3MepeHHe
3aBUCHMOCTH HAIPSDKEHWS HA PE3UCTOPE OT YacTOThl IMOJABAEMOIO Ha ILEMb
HampspDKeHUs  (aMIUIMTyJa  HampsDKeHWs ~ Ha  BCEeM  LEeNM  MOCTOSIHHA).
Ilo HM3KOYAaCTOTHOM 00JaCTHM Tpaduka ONpPENeNsieTCs aKTHUBHOE COINPOTHUBIICHHE
KATYIIKH HHIYKTUBHOCTH, 10 BBICOKOYACTOTHOM YaCTH ONPEAEAETCS MHAYKTUBHOCTb

KaTYIIKU.
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3anaTue 9. 3Byk. Ocumsuiorpamma 3Byka. CriekTp 3ByKa

Jlexkyusa «BBelneHHe B 3KCIEPUMEHTAIBHYIO aKyCTUKY». BBOASTCS OCHOBHBIE
NOHATHS aKycTHKU. OOcCyXIaercd MeXaHuKa paclpOCTPAHEHHSI aKyCTUYECKUX
KoneOanuii. BBoauTcs mnoHsTHE TOHa M 00eproHa. OOCYXKIAIOTCA METOJbI

HCCIICAOBAHNA 3BYKOBBIX CUT'HAJIOB.

Ilpakmukym

3aoanue. llpoBeauTe CepUI0 HKCIEPUMEHTOB M0 3alMCU OCHUIUIOTPaMM
U CIEKTPOB TJACHBIX 3BYKOB OJHOM 4YacTOThl. OMNUIIUTE OCHOBHBIE OTIWYUS
B OCLIMJUIOrpaMMax JUIsl pa3HbIX IJIaCHBIX 3BYKOB. OTBEThTE Ha BOIPOC, JOCTATOUYHO
JIY ISl OMTMCAHUs KAaKOro-JIM0O0 3ByYaHUs OJTHOU JIUIIb CIIEKTPOrpaMMBbI?

Obopyoosanue. IlepcoHaNbHBIII KOMIBIOTEp C MUKPOGOHOM WU cMapTdoH
C TIPEAYCTAHOBJICHHBIM MPOTPAMMHBIM 00ECIICUEHUEM.

Kpamkoe  onucanue  pewenus. IlpoBoguTcss cepust  IKCIEPUMEHTOB
[0 TMOJIYYEHHUIO OCIIJIJIOTpaMM M CHEKTPOB TIJACHBIX 3BYKOB OJHOW 4YacCTOTHI.
[IpoBOANTCS CPAaBHUTENIBHBIN M KAYECTBEHHBIN aHAIN3 OCUUIIOTPAMM U CIIEKTPOB.

Onucanue cxooicetl pabomuvl npakmuxyma: MexnyHapoaHas OJMMIIHAAa
no JKcrnepuMeHTadbHOM (usuke 2017 r., 3amaya «AKYCTHYECKHE DPE3OHATOPHDY,
gacTb Ne 1.
3ansTue 10. CTosiune MexaHMYeCKUE BOJTHbBI

Jekuyusa «Ctosiure MexaHUYeCKHe BOJHBDY. OOCYKIaeTcsi MeXaHUKa CTOSUYUX
BOJIH B OAHOMEPHOU cpene. PaccMmarpuBaroTcsi mpUMEpPBl Pa3IMYHBIX T'PAHUYHBIX
YCJIOBHH.

Ilpakmukym

3adanue. TlomyiiTe B MpoOMpPKY Tak, 4TOOBI OHA Hadaja 3BydaTh. [IpoBeaute
M3MEPEHUE 3aBUCUMOCTH YaCTOThl OCHOBHOI'O TOHA U MEPBOr0 00EPTOHA BO3IYIIIHOTO
cTonba B MPOOHMPKE OT BBICOTHI 3TOTO cToyOa. {151 M3MEHEeHMs! JJIMHBI BO3YIIHOTO
cToJi0a 3anoyHsIiTe TPOOUPKY BoJIOM. OnpenenuTe CKOPOCTh 3ByKa B BO3AYXE.

Obopyoosanue: TlepcoHaTbHBI KOMITBIOTEP ¢ MUKpOPOHOM wmin cMmapTdoH
C TIPETlyCTAaHOBIICHHBIM IPOTPAMMHBIM O0ECTIeYeHHEM, TPOOHpPKa, BOJIA, THHEHKA.

Kpamkoe  onucanue  pewenus. IlpoBoguTcss  cepust  3KCHEPHUMEHTOB
M0 HW3MEPEHUI0 AaKyCTUYECKOrO CIEeKTpa 3BYYaHUsI MNPOOUPKH, BO3ZHUKAIOIIETO
Ipu BIYyBaHUM B Hee Bo3ayxa. CTpouTcs JIMHEapU30BaHHBIM rpaduK 3aBUCUMOCTH
4acTOThl OCHOBHOTO TOHa U TMEPBOro O00EepTOHA OT BBICOTHI BO3YIIHOTO

croiiba B mnpodupke. [lo momydeHHBIM [IaHHBIM OMPENEIAECTCS CKOPOCTh 3BYKa
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B BO3JyXE.
Onucanue cxodceii pabomvl npakmukyma: MexnyHaponHas OJMMIIAALA
o 3KcnepuMeHTanbHON ¢uiuke 2017 1., 3amadya «AKYCTHUYECKHE PE30HATOPBIY,

qgacTth Ne 2.

3anaTue 11. U3mepeHue nokaszarteJisi peJoMJICHUS CTeKJIa

Ilpakmuxym Ne 1

3aoanue. OnipeenuTe NoKazaTelb MPEIOMIICHUS! CTEKJISTHHOM IJIaCTUHBI.

Obopyoosanue. IlpenMeTHOe CTEKJIO, MWUIMMETPOBKA, Jla3epHas yKa3ka,
JUHEUKH, ITAaTUBHI C JIATTKON U My TOH.

Kpamkoe  onucanue  pewenus. IlpoBoguTcsi cepusi  IKCIEPUMEHTOB
[0 U3YYEHUIO MEepPEHANPABICHUS JIyda CBETa, MaJalollero Ha OOKOBYIO MOBEPXHOCTh
PEAMETHOTO CTEKJIa, B 3aBUCMMOCTU OT BBIOPAHHOTO yTIJia majeHus. Beraucnsercs
nokasaresb MPeIOMJICHHS MaTepuaa IIaCTHHBI.

Onucanue cxooicell pabomul npaxkmukyma: MexayHapoaHas OJUMIIUaAA
no skcrnepumeHTtanbHoM ¢usuke 2021 r., 3amaya «OTpakeHue, NpeTOMIICHHE
U IIPOITyCKaHue», MyHKT Ne 4.

Ilpakmuxym Ne 2

3adanue. Onpenenure ¢ MaKCUMaJIbHON TOYHOCTBIO MOKa3aTeb MPEIOMIICHUS
Marepuasa IpU3Mbl.

Obopyoosanue. [1pu3ma, na3epHas ykaska, TPAaHCIIOPTHUD, IITATUBBL

Kpamkoe onucanue pewenus. IIpoBOAUTCA ONBIT 1O  U3MEPEHUIO
MUHHUMAJIBHOTO yTja OTKJIOHEHUS JIA3€pPHOr0 Jiyda TPEYroJIbHOW PAaBHOCTOPOHHEMN
npuzmoid. [lo monydeHHOMY 3HAY€HHUIO VyIJla pacCUMTHIBAETCS IOKa3aTelb
MPEJIOMIICHUS TTPU3MBI.
3ansTue 12. [lo1iHoe BHYTpPEeHHEE OTPasKeHHE

Jexkuyua «llpumenenne dddexkra TOTHOTO BHYTPEHHETO  OTPAKECHUS
B mMmepeHusx». OOcyxnaercas d3(PdeKT TOJHOTO BHYTPEHHETO OTPa)KEHHUS.
OnuceIBalOTCA TPUEMBl IO HWCIOIB30BAHUIO ATOTO d(hdekra mpu MPOBEICHUU
ONTUYECKUX U3MEPEHHUI.

Ilpaxkmukym

3aoanue. OnpenenuTe noka3areib NPEJIOMICHUS MaTeprasa IpU3Mbl.

Obopyoosanue. CTEKIIsTHHAS PU3Ma, JTa3epHas yKa3Ka, JIMHEHKA.

Kpamkoe onucanue pewenus. 1lpoBoauTcs ombIT 1o HabmogeHuro dPdexra
MOJIHOTO BHYTPEHHEr0 OTPa)KEHMsI CBETA, KOTOPBIA PaCHpOCTPAHSIETCS B IpPU3ME.

N3mepsitoTcss mapaMeTpbl, Opu  KOTOpbIX jgocturaercs 3¢dext. Boruucnsercs

12



MOKa3aTelb MPEJIOMIIEHUS] MaTepHalia MPU3MBbI.

Onucanue cxoocell padomuvl npakmuxyma: MexnyHapoaHas OJMMIMAAA
1o dKcrepuMeHTaabHol (usuke 2021 r., 3agaua «Jducnepcusi», myHkT Ne 1 [16].
3anaTue 13. IIpoBepka ¢opmyabl TOHKOW JHMH3BI € TOMOWILI0 MeTOAA
napajijiaKca, NpUMeHEeHHOr0 JIfl onpe/ieIeHus MO0JI0KeHUsI H300pasKeHUus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PAaCCTOSIHHE
coOuparonieit JTUH3HI.

Obopyoosanue. CoOuparoiias TuH3a, ONTHYECKasi CKaMbs (JIUOO MEpHasl JIeHTa
Y KpeIJICHUE JIs IMH3bI), IBE UTJIbI OT HINPHIIA (CO CTOYEHHBIM OCTPUEM ), TUTACTUIIUH,
TOYEUHBIA UCTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOCyxnaercs U JneMoHCTpupyetcs 3¢hdexT
napajuiakca. M3ydeHHBIM >(Q(GEKT HCHOoab3yeTcss sl ONpEeeieHHs MOJIOKECHHUS
M300pa)KeHUsI UCTOYHMKA CBETa C MaJOW CBETUMOCTBIO, MOJIYYEHHOTO C MOMOIIbIO
coOuparomieit JauH3bl. [lo HECKOJBKMM ONBITaM pacCUUTHIBAETCS  (POKyCcHOE
PacCTOSIHHE JIUH3HI.
3ansaTue 14. U3mepenne poKyCHOro paccTOSIHUS paccenBalouleil JTMH3bI

Ipaxkmuxym

3adanue. OnpenenuTe ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE pPacCTOSHUE
paccenBarOUICH JIMH3BI.

Obopyodosanue. PaccewBaromas JIuH3a, cOOWparomas JUH3a, OINTHYECKas
CKaMbsi (MO0 MepHasi JIHTa W KpEIUIeHWs JIsl JIMH3), JUCT KapTOHA, HOMXHUIIBI,
TOYEUHbI UCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6Cy)aaoTcs mpueMbl u3MepeHus (oKyCHOTro
paccrosiHusl ~ pacceuBarouieid  JMH3bL.  [IpoBOoAMTCA  OMBIT 1O  MOJYYEHHUIO
JeHCTBUTEIBHOTO N300paKEeHNUs B pacCCEUBAIOIICH JIMH3E MMYTEM CO3JJaHHsI C TIOMOIIBIO
coOuparonieil  JIMH3bI MHUMOIO HCTOYHUKA JJIi  pAacCEUBAIONIEH  JIMH3BI.
Taxxke NPOBOAUTCS OMNBIT MO HAOIIOJEHHUIO PACXOIAILIErocsl CBETOBOIO IYyYKa,
00pa30BaHHOTO CBETOM, H3IyYCHHBIM TOUYEYHBIM HMCTOYHHUKOM U MPOIIEIIIAM
4yepe3 paccerBaOIyIO JIMH3Y, Ha KOTOpylo HakjieeHa nuadparma. [lo pesympraTtam
MOJIYYEHHBIX AKCIEPUMEHTOB PACCUUTHIBAETCA ONTHYECKAs CHUJIa PpPacCEHBAIOIICH
JIUH3BL

Onucanue cxooicett pabomsl npaxmuxyma: [8], rmaBa Ne 5, mabopaTtopHas

13



pabota No 12.

3anusaTue 15. OnpenesieHue JJIUHBI BOJHBI JA3€PHOT0 U3JIyYeHHUsl ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpuaymailiTe HKCIEPUMEHTAIBHYIO YCTaHOBKY, IO3BOJISIONIYIO
HaOII01aTh MHTEP(EPEHIIMOHHYI0 KapTUHY OT CBETOBOTO M3JIyYCHHS Jia3epa.
OnpenenuTe AJIMHY BOJTHBI U3TYYEHUS JTA36PHON YKa3KH.

Obopyoosanue. JlazepHas yka3zka, HUTKa, posnbera, OyjaaBKu, IKpaH, pyJeTKa.

Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMH HUTKOW OyllaBKamMu
POKAJIBIBAIOTCS JIBA OJIM3KOPACIIONOKEHHBIX OTBEPCTHS B aTIOMUHUEBOW MUIIEBON
donbre. IlomydeHHbIE OTBEPCTHS OCBEMIAIOTCS JA3epHBIM MydykoM. B mpormemaiem
cBeTe HaOmoaeTcs naTepdepeHnonHas kapTuHa. [1o paccTosHIIO0 MEX Ty TTOJIOCaMHU
UHTEPGEPESHIIMOHHOW KapTUHBI W PACCTOSHUIO MEXIY OTBEpPCTUAMH B (oJbre
PacCUMTHIBACTCS JIJIMHA BOJIHBI CBETA B JIa3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  NPAKMUKyma:  3aKIIOUUATEIBbHBIA  JTal
BCEPOCCUUCKOM OUMMHAABI MKOJLHUKOB 110 u3uke 2000 r., 11 xmacc, 3amaya Ne 1.
3ansitue 16. M3yyeHne crnekTpa cBeTa Pa3jiMYHBIX HCTOYHHKOB C MOMOUIbIO
A paKUMOHHON pPelIeTKH

Ipaxkmuxym

3aoanue. llpunymarite, cOOEPUTE M OMMIIKUTE SKCIIEPUMEHTAIILHYIO YCTAaHOBKY,
MIO3BOJISFOIIYIO MTOJIYYUTh ONTHUECKHUM CIIEKTP U3TYyYEHUS CBETA Pa3IMUHbIX HCTOUYHUKOB.
ITpoBeauTe uccie0BaHUE CIIEKTPOB MPEITI0KEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. {udpakimonHas pemnietka, GoHaph ¢ JIaMIION HaKaIuBaHUS,
CBETOJMOIHBIN (hOHAPH, Ta30pa3psaHas JJaMIIOuKa, SKpaH, Auadparma, MepHas JICHTa.

Kpamkoe  onucanue  pewenus. 1lpoBogutcsa  cepusi  AKCHEPUMEHTOB
M0 HaOMIOACHUIO ONTHYECKUX CIEKTPOB H3IyUYE€HHUS HCTOYHHUKOB CBETa pPa3HOU
npupoibl. [TpoBOAUTCS CPAaBHUTENBHBINA U KOJIMYECTBEHHbBIN aHAIN3 3TUX CIIEKTPOB.

Onucanue cxooiceti pabomwvl npaxmuxyma: MeXIyHapoaHAs OJIUMIIAA]IA
o 3KcnepuMeHTanbHo dusuke 2018 r., 3agaua «CriekTpy.
3anstue 17. UccienoBanue 3aBUCUMOCTH HHTEHCMBHOCTH CBEYEHHSA CBETOAHOIA
OT CHJIbI IPOTEKAIOIIET0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. VI3mepbTe 3aBHCUMOCTh HWHTCHCHBHOCTH CBEUCHHS CBETOAMOA
OT CWIbl MPOTEKAIOUWIEr0 uepe3 Hero Toka. Omnpenenure XapakTep H3MEpPEeHHOU
3aBUCUMOCTH.

Obopyoosanue. (CBeroguona, MOKCMETp (Wi cMapT@oOH C JAaTYUKOM
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OCBEIIEHHOCTH), JTa0OpaTOpHBIN OJoK muTaHus (Wwid ABe Oarapediku AA, peoctaT
1 MYJIBTUMETP), COSTUHUTEIIBHBIC TTPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBoAMTCS O3KCHEPUMEHT IO MPSIMOMY
U3MEPCHHUIO 3aBUCHMOCTH WHTCHCHBHOCTH W3JIYYCHHS CBETOIUOMA OT CHJIBI
mpoTeKaromero depe3 Hero Toka. CTpoutcss Tpaduk MOTy4YEeHHOW 3aBHCHMOCTH.

OnpenensieTcs XxapakTep 3aBUCUMOCTH.

IVIAHUPYEMBIE PE3VJbTATBI OCBOEHMSI KYPCA BHEYPOUYHOI
JNESITEJLHOCTHU «OCHOBBI ®M3UYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKUIA TPO®UIb)»

JIMUHOCTHBIE PE3YJIbTATHI

B cghepe epasicoanckoeo eocnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPaKJaHCKOTO
oO11iecTBa, y4acTBOBaTh B CaMOYIIPaBIEHUH B 00pa30BaTEIIbHON OpraHu3aIluy;

yMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH MHCTHUTYTaMH B COOTBETCTBUU
¢ UX QYHKIMUSIMHU ¥ HA3HAYCHUEM.

B cghepe nampuomuuecrkoeo 6ocnumanus:

c(hOpMHUPOBAHHOCTH POCCUUCKON IPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA,

LEHHOCTHOE OTHOLIEHUWE K TOCYJAPCTBEHHBIM CHUMBOJAM, JOCTHKECHHIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH.

B cghepe oyxoeno-npascmeennozo eocnumanus:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHWBAaTh  CHUTyallMl0 W  MPUHAMATh  OCO3HAHHbBIC
pelIeHusl, OPUEHTUPYSACh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI UM IIEHHOCTH,
B TOM YHCJIE B AEATEIbHOCTU YUEHOTO;

OCO3HAHHUE JIUYHOTO BKJIAJ]a B IOCTPOEHHUE YCTOMYMBOIO OyIyIIETO.

B cghepe scmemuuecrkozo 6ocnumanus:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOrO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOM HAYKE.

B cpepe mpyoosozo eocnumanus:

UHTEpEC K pa3audHbiM  cepam  mpodecCHOHATBLHON  JeATEIHHOCTH,
B TOM YHUCJI€ CBSI3aHHBIM C (DM3UKOM M TEXHUKOI, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyayiei npodeccuu U peain30BbIBATh COOCTBEHHBIC )KU3HEHHbIE MJIAHBIL;

FOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH

(bU3UKHU HA TPOTSXKEHUH BCEU KU3HHU.
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B cghepe sxonocuueckoeo 6ocnumanusi:

c()OPMHUPOBAHHOCTh ~ SKOJOTMYECKOW KYJIbTYPbl, OCO3HAHHWE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBUM B OKPYXKAKOLIEH Cpelle Ha OCHOBE
3HAHHU LEJIeH YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

pacIMpeHne ONbITa AEATEIbHOCTH YKOJIOTMUYECKON HAIPABIEHHOCTH HA OCHOBE

MMEIOITUXCS 3HAaHUH 110 (QU3BUKE.
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B cghepe yennocmu nayunoeo nosnanusi:

c(OpPMHPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKHU;

OCO3HAHHME LIEHHOCTH HAay4YHOW JESTENbHOCTH, TOTOBHOCTH B IIpoliecce
M3y4YeHUs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO U HCCIEIOBATENIbCKYIO J1€ATEIbHOCTh

HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHHBepPCaJbHbIE yueOHbIE JeiiCTBUS:

ba3oBble Jornueckue aeicTBUA:

CaMOCTOSITEIILHO dbopmyaupoBaTh u aKTyallu3upOBaTh npo0iemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEACNSITh 1LENU JESITEIbHOCTH, 3aJaBaTh IMApaMeTpbl W KPUTEPUU HX
JIOCTHKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B pacCMaTPUBAEMbIX (PU3MUECKUX
SIBIICHUSX;

pa3pabaTeiBaTh IJIAaH PEIICHUS MPOOJEMBbl C YYETOM aHaJIU3a UMEIOIINXCS
MaTepUalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JEATEIHLHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIBTATOB
1EJIIM, OIIEHUBATh PUCKH MOCIIEICTBUU 1€ TEIbHOCTH;

KOOPJIMHUPOBATH U BHITIOHATH Pa0OTY B YCIOBUSX PEATbLHOTO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciienoBarejbCcKue AeCTBUSA:

BJIQ/ICTh HAYYHOHW TEPMUHOJIOTHEH, KIIOYEBBIMH MOHATUSAMH W METOJaMU
buznuecKkon HAyKu;

BJIQ/ICTh HABBIKAMU Y4€OHO-MCCIIEIOBATENBCKOW M MPOCKTHOW NESITeIbHOCTH
B o0nacTu (hU3MKH, CTIOCOOHOCTBHIO U TOTOBHOCTBHIO K CaMOCTOSITENIBHOMY ITOUCKY
METOJIOB pemnieHusl 3amad (U3MYECKOTO COJNEePKaHMs, MPUMEHEHHIO DPa3THYHBIX
METOJIOB ITO3HAHMS,

BIQJICTh BUJAAMHU  JICSITEIIBHOCTH TIO0  TOJYYEHUI0O HOBOTO  3HaHUS,
€ro MHTEpIpeTayy, MpeoOpa30BaHUI0 W TPUMEHEHHIO B Pa3UYHBIX YYEOHBIX
CUTyalusiX, B TOM YUCJI€ IPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJISITh TPUIUHHO-CIICJICTBEHHBIC CBSI3W W aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOIUTh apTyMEHTHI JJI JOKA3aTeIhCTBA CBOMX

YTBEPKACHUM, 3a]1aBaTh [TAPAMETPHI U KPUTEPUU PELICHUS;
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aHAIM3UPOBATH TOJIYYCHHBIE B XOJ€ pEIICHHUS 3aJayd  Pe3yJbTaThl,
KPUTUYECKH OLIEHHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JEeSATENbHOCTH, B TOM YUCJIE MPU U3YYEHUU (HU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTh 3HaHUs MO0 (U3UMKE B MPAKTHUYECKYIO 00JIacTh
AKU3ZHEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX IPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUriHaIbHbIE TOJAXOAbI U PEIICHUS;

CTaBUTH HpO6JICM]'::I " 3aa49U, JOITYCKAOINUEC aJIbTCPHATUBHBIC PCIICHUA.

Pab6ora ¢ unopmaumeii:

BJIQJICTh HaBBIKAMHU IOJIY4YeHUS HHPOPMAUKA (PU3HUYECKOTO COJCPIKAHUS
U3 HCTOYHHKOB PAa3HBIX THUIIOB, CaAMOCTOSTEJIHHO OCYIIECCTBIATH TOWCK, aHAJIU3,
CUCTEMATH3alMI0 M WHTEPIPETAIIMI0O HWHPOPMAIUKA Pa3IUYHBIX BUIOB M (QOpM
IpeCTaBIICHHS

OILIEHUBATH JIOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJh30BaTh  CpeACTBAa  WHQPOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIMICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX
3a/1a9 ¢ COOJIO/ICHHEM TPeOOBaHUN IPrOHOMUKH, TEXHUKH O0€30MaCHOCTH, TUTHCHBI,
pecypcocOepeKeHHsI, IMPAaBOBBIX M O3TUYECKUX HOPM, HOPM HH(MOPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI PU3UICCKOTO COJNECPIKAHUS B PA3ITUIHBIX (hOpMATaX C y4ETOM
Ha3HaueHWs MHGOPMAIMK U IEJEBOM ayIUTOPHH, BHIOWpas ONTUMAIbHYI0 (OopMy
MIPEICTAaBICHUS U BU3yaJIU3aIlHH.

KoMMyHHMKAaTUBHBIE YHMBepCcajbHble Y4eOHbIC AeiiCTBUA:

OCYIIECTBIISITH OOIIEHHE BO BHEYPOUHOU JACSITEILHOCTH;

pacmo3HaBaTh MPEANOCHUTKH KOH(DINKTHBIX CUTYaIlui ¥ CMATYaTh KOH(IJIUKTHI;

pPa3BepHYTO W JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W WCTOJB30BaTh MPEUMYINECTBA KOMAHIHON M WHANBUIYATbHON
paboThI;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIMX

HHTCPCCOB U BO3MOKHOCTEH KaXXa0ro 4J1€Ha KOJIJICKTHUBA,
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NIPUHUMATh LeJIU COBMECTHOM JICSITEIbHOCTH, OPraHU30BbIBATH
U KOOPAVMHUPOBATH JEUCTBUS II0 €€ JOCTHXEHUIO: COCTAaBIIATH IUJIAaH JEUCTBUU,
pacrpenensTh PO € Y4Y4eTOM MHEHUW YYaCTHHUKOB, OOCYXJaTh pPe3YJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJAJa M KaKJOT0 YYaCTHHUKA KOMaH/bl B OOUTUI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeiaraT HOBBIE TMPOEKTHI, OLEHWUBATh MJEU C TMO3WUIUA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B  PA3JIAYHBIX

CUTyalugaX, IMposABJIATH TBOPUYCCTBO U B006pa}K€HI/Ie, OBITH WHUIIMATUBHBIM.

PeryasiTuBHble YHUBepcaJbHbIEe yueOHbIe AeiicTBUS:

Camoopranu3anus:

CaMOCTOSITETTLHO OCYIIECTBIISITh MMO3HABATEIBHYIO JCSITEIBHOCTh B 00JacTH
(U3WKH, BBISIBIATH MTPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITEITFHO COCTaBJISITh TUTAH PEIICHHS PACUETHBIX U KAUECTBECHHBIX 3a]1a4,
TUTaH BBITIOMHEHUSI TPAKTUYECKOW paboThl C Y4EeTOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOUTCHHIA;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

paciupsTh paMK{ ya4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX TIPEOUTCHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIIICHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (HOPMHUPOBAHUIO U MPOSIBICHUIO APYIAUIIUHU B 00J1aCTH (PUBHKH,

ITOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLUOHAIbHBII HHTE/JICKT:

J1aBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQ/ICTh HABBIKAMU MTO3HABATEIILHON PeICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMU;

WCIIOIb30BaTh MpUeMbl pedIECKCUU IJIS OLUEHKH CHUTYalllH, BIOOpA BEPHOIO
pELICHMUS;

yMETh  OLICHWBATH PHUCKM U  CBOEBPEMEHHO MPUHUMATh  PEIICHUS
10 UX CHUXKECHUIO;
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[IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apPryMEHTBl JPYIMX [pU aHAIM3€ pe3yJbTaTOB
NEATENbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHUX HA ONTHOKH.
INPEAMETHBIE PE3YJIbTATbBI
K xonny 11 kracca oGy4daroniuiicst HAQy4UTCS:

NOHUMATh POJib (PU3MKU B HKOHOMHUYECKOH, TEXHOJOTMYECKOM, COLMAIbHOMN
U 3TUYECKOM cdepax NeaTeTbHOCTH YeJIOBEKa, pOjib U MECTO (PU3UKHU B COBPEMEHHOM
HAy4YHOW KapTUHE MHpa, 3HAYECHHE ONMUCATEIbHOM, CHCTEMAaTU3HUPYIOLIEH,
OOBSCHUTEILHOM M MPOTHOCTHUYECKON GYHKIUN (U3HMUECKON TeopuH, poJib
¢duznueckoi Teopun B GOPMUPOBAHUY MPEACTABICHHUM O (PU3NUYECKOil KapTUHE MUDPA,
MecTo (pu3myeckoil KapTHHBI MUpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX IPEACTABICHUNA O TPUPOJE;

pa3nuyaTh YCJIOBHSI NPUMEHUMOCTU H3YYEHHBIX MOJeNed (QU3NYECKUX Tel
U TIPOLIECCOB (SIBJICHUM);

pa3nuuaTh ycinoBUs (TpaHMIBI, 00JacTH) MNPUMEHMMOCTH H3YYEHHBIX
(u3nyecKkux 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB
Y OTPAHUYEHHOCTDH UCIOJIB30BAHUS YACTHBIX 3AKOHOB;

aHAJIM3UPOBATh M OOBSACHATH AJIEKTPOMArHWTHBIE, KBAHTOBBIE IPOLECCHI
U SBIICHUs, MWCIOJIb3Yysl OCHOBHBIC IIOJIOKEHMS M 3aKOHBI DJIEKTPOJIMHAMUKHU
¥ KBaHTOBOM (hM3UKWU;

OIKCHIBATh U3YUYCHHbIE (PU3NUECKHE IPOLECCHI U SABJICHUS;

OO0BSCHATH OCOOEHHOCTH MPOTEKAHUS U3YUYECHHBIX (PU3NUYECKUX SIBIICHUN;

IIPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEN duznyeckux BEJINYUH
C MCHOJIb30BAHMEM MPAMBIX W3MEPEHUN, IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GuKcupoBaTh Pe3yNbTaThl MOJYYEHHOW 3aBHCUMOCTH (DPU3MUYECKUX BEIUYMH B BHJIE
rpaUKOB C yd4eToM aOCOJIOTHBIX TMOTPEIIHOCTEH H3MEPEHUH, [enaTh BBIBOJIBI
II0 pe3yJIbTaTaM HCCIICIOBAHMUS;

HPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, IPU 3TOM BHIOUPATH
ONTUMAJIBHBI METOJl M3MEPEHMs, OLICHUBATh aOCOJIOTHBIE W OTHOCHUTEIIbHbBIE
IIOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHN;

IIPOBOAUTL OIIBITBI IIO IIPOBCPKE Hp@I[HO)KGHHOﬁ THUITIOTC3bI: IINIAHUPOBATH

20



AKCIIEPUMEHT, COOUpAaThb  SKCHEPUMEHTAIBHYIO  YCTaHOBKY, aHAJIU3UPOBATh

MOJYUYCHHBIC PC3YJIbTAThI U ACJIaTh BBIBO/] O CTATYCC HpGI[J'IO)KCHHOfI THUITIOTE3HI,

coOiroaTh MpaBwiia 0€30MacHOr0 TpyAa MPU NPOBEACHUU HCCIECIOBAHUN
B paMKax  IpakTUKymMa U y4eOHO-HUCCIEAOBATENbCKOW  JIEATEIBbHOCTH
C UCIOJIb30BAHUEM HU3MEPUTENIbHBIX YCTPOUCTB U TA0OPATOPHOIO 000PYI0BAHUS;

pelaTh pacueTHhIC 3a7a4M C SBHO 3aJaHHON M HESIBHO 3aJIaHHOMN (hU3UYECKOU
MOJIETIBIO;

pemiatb KauecTBEHHbIE 3aJlauM, TpeOyrolne MPUMEHEHUs! 3HAaHUW U3 Pa3HBIX
paszenoB Kypca (U3MKH, a TakKe HHTErpaly 3HAaHUW M3 APYrUX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI0 IMKJIA: BBICTPAWBATH JIOTMYECKYIO LIETIOYKY PACCYKICHUMN
C OMOPOM HA U3YUYEHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKUE SIBICHUS;

UCTIOJIh30BaTh TEOPETUICCKHUE 3HAHUS /ISl OOBSICHEHUsI OCHOBHBIX MPUHIIUIIOB
paboThl U3MEPHUTETHHBIX TIPHOOPOB;

aHAIM3UPOBATh U OIICHUBATh TMOCIEACTBUS OBITOBOM M IMPOU3BOJCTBEHHOMU
NESTENBHOCTH YEJIOBEKAa, CBA3AHHOM C (PU3WYECKUMH MPOILECCAMU, C TO3UIUM
HKOJIOTUYECKOM 0e30macHOCTH, IpeCcTaBlIeHUN 0 parMoHaAIbHOM
IPUPOIOIOIB30BAHUHU, @ TaKKE Pa3yMHOM HCIOJb30BAHUM JIOCTHXKEHHM HayKd
Y TEXHOJIOTHH JIs1 JaTbHEHUIIIEero pa3BUTHS YEJIOBEYECKOTO 00IIEeCTBa;

NPUMEHSTh pa3MyHble CHOCcOObl paboThl ¢ uHpoOpManuen (HU3NIECKOTO
COJIepKaHHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HUCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOMCKA,
nepepaboTKM M TPEABSIBICHUS Y4eOHOW UM HAy4YHO-TIONYJISIpHOM HWHQoOpMamuwy,
CTPYKTYPHPOBAaHUSA W HMHTEpIpPETAlUUd HHGPOPMAIMH, TMOJIYYCHHOW U3 PA3ITMUYHBIX
MCTOYHUKOB, KPUTUUYECKUA aHAIM3UPOBATH MONy4aeMyr0 MH(POPMAIIMIO U OIEHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCS 3HAHWM, TaK M Ha OCHOBE aHAIM3a
MCTOYHUKA HHPOPMAIINH;

NPOSIBIIATh OPTaHU3AIMOHHBIE W MO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIBHOTO
MpPUOOPETCHHs] HOBBIX 3HAHWM B TIPOIECCE BBITIOJHEHUS MPOCKTHBIX U y4eOHO-
HCCIIEIOBATEIBCKUX paloT;

paboTaTh B TPYIIE C UCMIOJIHEHUEM PA3IUIHBIX COIMMABHBIX POJICH;

NPOSIBIISATh  MOTHBAIMIO K Oyaymiedl mpodeccHOHANbHOW e TEIBHOCTH

0 CMIEIUATBHOCTAM (PU3UKO-TEXHHUECKOTO MPOQHIIS.
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TEMATHUYECKOE IINTAHUPOBAHHUE

11KJIACC
HaumenoBanue
No KomnnuectBo
pas3aesnoB U TEM
/11 4acoB

y4eOHOro npeaMeTa

Pa3nen 1. DinexkTpoauHamMuKa

IIporpaMMHoOe coneprkaHue

XapaKTepI/ICTI/IKa ACATCIBHOCTHU

oOydJaronuxcs
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1.1.

O11eHKa BETMYNHBI
TOPU30HTAIBHOU
COCTAaBJISIONICH
MAarHUTHON UHAYKIINHU
MarHuTHOTO TOJIS

3emin (IPaKTUKYM)

MarunurtHoe nose. Bexktop

MarHMTHOM MHAYKUUHU. [IpuHimun

CyNEPHO3ULINA MArHUTHBIX MOJIEH.

JIMHUY MarHUTHOW UHIYKLIHH.
MarsuTtHo€ 1oJie KaTyIK!

C TOKOM

Onepuposamv noHAmMuAMU. MAaTHUTHOE
0JI€, BEKTOP MAarHUTHON MHIYKIUH,
JIMHUY MarHUTHOM UHITYKIUH.
Ymemv popMmynupoBaTh NPUHIINI
CYHEPIO3UIMA MATHUTHBIX MOJIEH,
M300paxaTh JUHUU UHIYKIIUU
MArHUTHOTO TOJISl KATYIIKUA C TOKOM,
coOMpaTh SKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

Ilpusooums npumepsvt TPUPOTHBIX
00BEKTOB U TEXHUUECKUX YCTPOUCTB,
SIBJISTFOIIIXCS UCTOYHUKAMH
IMMOCTOSIHHOT'O MarHMTHOI'O MOJIA.
Ilpumensams NPUHIUT CYNIEPIIO3ULIUU
MarHMTHBIX I10JICH.

Hccneoosams TpOCTPAHCTBEHHYIO

OpHUCHTALNIO BCKTOpAa HHAYKIIHUH
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MAarHUTHOTO TOJISI, CO3/1aBAEMOT0

Ha OCH COJICHOM1Aa TIPU CYNEPIO3ULIUN
MarHUTHOTO TOJIsl 3eMJIU U MarHUTHOTO
MOJISl COJIEHOU/1a, B 3aBUCUMOCTH

OT CUJIbI TOKA B BUTKaX COJICHOU/IA

U UHmMepnpemupo8ams MOJTy4CHHbIE
pPE3YJIbTATHI.

Onpedensms 1O pe3ysibTaTam
MPOBEJICHHOTO AKCIIEPUMEHTA MOAYJIb
TOPU30HTAIIBHOM COCTAaBIISIOLIET
BEKTOpAa MarHUTHOW MHAYKIUU
MAarHUTHOTO MOJs 3EMJIU, OLICHUBATh
a0COJIFOTHYIO U OTHOCHTEIIHHYIO
MOTPEITHOCTh M3MEPEHHON (PU3UIECKOMN
BEJINYUHBI.
Hcnonvzoeams KoMnac, COJICHOU/I,
71a60paTOPHBIA OJOK MUTAHUS,
TPaAHCIOPTHP.
Pewams 3anaun Ha NpUMEHEHUE
MPUHIMIIA CYTIEPTIO3UIIUA MATHUTHBIX

noJiIen
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1.2.

N3mepenne
3aBUCUMOCTH BEJINYHUHBI
MAarHUTHON MHIYKLUH
MAarHUTHOTI'O MOJIS
MAar"HuTa OT PacCTOSHUSA

(mpakTUKyM)

MarunurtHoe nose. Bexktop
MarHMTHOM MHIAYKUUHU. JInHUM
MarHUTHOU UHAYKIMUA. MarHuTHoe

ITOJIC IIOCTOAHHOT'O MarHuTa

Onepuposamv nOHAMUAMU: MATHUTHOE
10JIe, BEKTOP MAarHUTHOW WHAYKIIHH,
JMHUA MarHUTHON WHTYKIUH.

Ymems n300paxkarb TMHUN UHIYKIIUU
MarHUTHOTO MOJIsI TOCTOSIHHOTO
MarHuTa, cooupartb
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepvl TPUPOTHBIX
OOBEKTOB U TEXHUYECKUX YCTPOUCTB,
SBJISIOLINXCS UCTOYHUKAMU
HOCTOSIHHOI'O MarHUTHOTO TOJISL.
Ilpumensams cmapthoH

C IIPELyCTaHOBJIEHHBIM IPOIPaMMHBIM
obecrieueHueM Il U3MEpPEHHUs
BEJIMYMHBI MAarHUTHOTO T0JIs1, TIpaBUjIa
OCTpOeHUs TpauKOB 3aBUCUMOCTEH
(bu3nyecKux BEIUYUH APYT OT Apyra.
Hccnedosams 3aBUCUMOCTD BEIMYUHBI
MarHUTHOM MHAYKIIMM MarHUTHOTO
MOJISl TOCTOSTHHOTO MarHuTa

Ha €ro NMPOJI0JIbHOW OCH CHMMETPUH

OT paCCTOAHHA MCXKAY HCHTPOM
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1.3.

HaOnronenne
MAarHUTHOTO

rECTEpe3rca

(TpakTHKyM)

MarunurtHoe nosie. Bektop
MAarHMTHOW MHAYKIUU. JIMHAN
MAarHUTHOW MHAYKIMUA. MarHuTHOE
M0JI€ KaTYIIKUA C TOCTOSTHHBIM

TOKOM. MarduTHOE 110J1e

MAarHuTa ¥ TOYKOU U3MEPEHUN

U UHMepPNpemupo8ams MOJTy4YECHHbBIC
pPE3YJIbTATHIL.

Cmpoumbs S3KCIEPUMEHTAIIbHO IpaduK
3aBUCUMOCTH MOJYJISi MArHUTHOU
WHYKIIMA MAarHUTHOTO TIOJISI
MOCTOSIHHOTO MarHuTa

Ha ero MpoA0JIbHON OCH CUMMETPUH
OT PACCTOSTHUSI MEK]1y LIEHTPOM
MarHuTa U TOYKON MU3MEPEHUMN

(c yueToM aOCOIIIOTHBIX OTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzosams HUITAHAPUYECKUN
MOCTOSIHHBI MAarHUT, JINHEUKY.
Pewams 3anaun Ha NpUMEHEHUE
MPUHIUIIA CYTIEPIO3ULIUA MATHUTHBIX
oJen

Onepupoeams noHamMusAMUY. MATHUTHOE
10Jie, BEKTOP MarHUTHON UHIYKLIHH,
JIMHUY MAarHUTHOW UHAYKIUU,
dbeppoMarHeTuK, MarHUTHbIN

THCTEPE3HC.
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B BelecTBe. PeppoMarHeTuKHu.

MarHuTHbIN TUCTEPE3UC

Ymems n300pakath TMHAN WHIYKITUU
MarHUTHOTO TTOJISI KaTYIIKH

C MIOCTOSIHHBEIM TOKOM, OOBSICHSITh
ABJIEHUA (peppoMarueTuzma

¥ MarHUTHOTO THCTEpEe3nca, COOMpaTh
IKCIIEPUMEHTATBHYIO YCTaHOBKY.
Ilpusooumsv npumepvl MaTepuaoB,
obnanarmux GeppoMarHuTHEIMU
CBOMCTBAMHU.

Ipumensams cmapThoH

C MPeyCTAaHOBJICHHBIM IMMPOTPAMMHBIM
obOecrieueHUEM JJIsl U3MEPEHUS
BEJIMYMHBI MAarHUTHOTO TIOJISA, ITPaBHJIa
MOCTPOCHHMS TpapUKOB 3aBHCUMOCTEMN
(bU3UYECKUX BEJIMUUH JIPYT OT ApyTa.
Hccneoosams 3aBHCUMOCTD BEIMIHHBI
MarHATHON WHIYKIIMH MarHATHOTO
OJIsI BOJTM3U TOPIIa KaTYIIKH

C IIOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (heppOMarHUTHBIN CEP/ICUHHK,

OT CHJIBI MPOTEKAIOMIET0 Yepe3 KaTyIIKy

TOKa U uHmepnpemuposamao
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1.4

N3ydenne paboTsl
AIIEKTPOIBUTATEIIS
Y TUHAMO-MAIIIUHbI

(dactsb 1) (nexums)

[TocTostHHBIN TOK, cuiIa AMnepa
(ee HampaBiIeHUE U MOAYJIb),
AIIEKTPOJIBUTATENb TIOCTOSIHHOTO
TOKa, TMHAMO-MallllHa (TeHepaTop

MOCTOSIHHOTO TOKa)

MOJTyYeHHBIE PE3yIbTaThl
Kak HaOJIt0ICHUE MAaTHUTHOTO
THCTEpE3nca.

Cmpoumbs SKCIEPUMEHTAIbHO FpaPuK
3aBUCUMOCTH MOJYJIS MArHUTHOM
WHAYKITUH MAarHUTHOTO TIOJIST KATYIITKH
¢ heppOMarHUTHBIM CEPACUHUKOM

OT CHJIBI TIPOTEKAIOIIETO Yepe3 KaTyIIKy
TOKa (C y4eTOM abCOTIOTHBIX
MOTPENTHOCTEN U3MEPEHHBIX
(bu3HUeCKUX BETUYHH).
Hcnonvzosamv 1abOpaTOpHBIN
MCTOYHUK MMUTAHUS

Onepuposams NoHAMUAMU. CUIIA
Amrepa, 3JeKTpOIBUTATEN b,
JTMHAMO-MAIIIHA.

Ymems onipenenstb MOy

U HampaBlieHuEe CUIIBI AMTiepa.

3nams ucTOpUIO N300PETEHHUS
AIIEKTPOABUTATEIIS

Y COBEPIIICHCTBOBAHHUS

€ro KOHCTPYKIINH, YCTPOUCTBO
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1.5.

N3ydenne paboOTHI
AIIEKTPOIBUTATEIIS
Y TUHAMO-MAIIIUHbI

(gacTh 2) (MPaKTUKYM)

[TocTostHHBIN TOK, cuiIa AMnepa
(ee HampaBiIeHUE U MOAYJIb),
AIIEKTPOJIBUTATENb TIOCTOSIHHOTO
TOKa, TMHAMO-MallllHa (TeHepaTop

MOCTOSIHHOTO TOKa)

Y NIPUHIIUI JEUCTBUA
AJIIEKTPOJABUTATENS IOCTOSTHHOT'O TOKA
Y TUHAMO-MAaIlIVHBI.

IIpueooums npumepsvi IPUMEHEHUSI
AJIEKTPOJABUIATENS IOCTOSTHHOTO TOKA
Y TUHAMO-MAaIlIVHBI.

Onpedensams HaNIPaBJICHUE BPAILCHUS

AKOPA JICKTPOABUTATCIIA IIPU 3a1IaHHOM

HaIPaBJICHUH MPOTCKAHUS
AIIEKTPUIECKOT0 TOKa B 0OMOTKaxX
CTaHUHBI.

Pewams 331291 0 SJEKTPOABUTATENC
TIOCTOSTHHOTO TOKa M JJUHAMO-MAIlnHE
Onepuposams noHAMUAMU: CUATIA
Awmriepa, SIeKTPOIBUTATENb, THHAMO-
MarmHa.

Ymems onipenenstb MOy

Y HAIIPaBJICHUE CUITBI AMIepa,
coOMpaTh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpuooums npumepsi IPUMEHEHUS

QICKTPOABUTATECILA IIOCTOAHHOI'O TOKA
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Hroro no pazaeny

Y IMHaMO-MallI1HBbI.

IIpumensme TEOPETUUECKUE CBEICHUS
00 AJEKTpOABUTATENE TOCTOSIHHOTO
TOKa U O IMHAMO-MaIlIlHe

JUTs1 00BSCHEHUSI TPOBOAMMOTO
HKCIIEPUMEHTA.

HUccrneoosams B 3aBUCUMOCTHU:

1) cuibl ToKa, BhIpabaThIBACMOi
reHepaTopoM, OT BEJIMYMHBI MOMEHTA
CHJIBI, IPUJIOKEHHOTO K €T0 Bally;

2) BEITMYMHBI HATIPSHKCHUSI, TIOIaHHOTO
Ha 3JIEKTPOBUTATEb,

OT YaCTOThI €T0 BpallleHUsI

U MEXaHWYEeCKOW Harpy3KH ero Baja
U UHmMepnpemupo8ams NOIyICHHbIE
pE3yJIbTaTHL.

Hcnonvzosams 31€KTPOMOTOD,
71a00paTOPHBIA HCTOYHUK MMUTAHUS,

peocTar, MyJbTUMETP
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Pa3gea 2. Kosie0anus 1 BOJITHBI.

2.1.

N3ydeHne 3aBUCUMOCTH
nepuojaa KojieobaHui
JINHEUKU

Ha [WIHHIPUYECKOU
MMOBEPXHOCTH

OT paauyca ee

KPUBU3HBI (IPAKTUKYM)

lMapmonudeckue KonedaHusl.

X xkmHEeMaTnueckoe,
JTUHAMUYECKOE U SHEPTETUUYECKOE
ormmcanwue. [lepuon n yactora
koseOanuii. [lepron Mambix
CBOOO/IHBIX KOJIEOAHUI

MaTEMaTHYCCKOI'O MassTHHUKA

Onepupoeamv NOHAMUAMU:
rapMOHHYECKHE KoJieOaHus,

MEPUO/I ¥ YaCcTOTa KOJIeOaHUIA.

Ymemw 3anuceiBaTh

U UTHTEPIPETUPOBATH YpaBHEHUE
rapMOHHYECKUX KOJICOaHUM, TPUMEHSATH
3aKOH COXPaHCHHUS YHEPTUH

JJIs1 KOJieOaTeIbHBIX TTPOIIECCOB,
coOupaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, OOBACHSTH POJIb MaJIOCTH
aMIUTUTYAbI KOJICOAHUIA.

IIpusooums npumepsvi KoneOATETHLHBIX
MIPOLIECCOB.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHUCHUMOCTH MEPUO/Ia KoJieOaHu
JIVMHEVKH Ha UWJIUHAPUYECKOU
MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
Hccnedosamsv 3aBUCUMOCTH TIepUOaa
KOJIeOaHUW TUHEUKHU

Ha MWIMHAPUYECKON TOBEPXHOCTU

OT paguyca €€ KpUBU3HbI
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2.2.

N3yuenue 3aBucuMocT

aMIUTATYIbl KOJICOaHUM

["apmonnueckue KoaedaHusl.

AMIuUTyAa, IEpUOI U 4acToTa

U UHMepnpPemupo8ans NOJy4EHHYIO
3aBUCHUMOCTb.

Cmpoums TpaduK 3aBUCUMOCTH
nepuo/ia KojeoaHui TMHEHKH

Ha [IWINHIPUYECKOU TOBEPXHOCTH

OT pajnyca ee KpUBU3HbI

U JIMHEAPU30BbIBATh 3TY 3aBUCHUMOCTD
(c yueToM aOCOJIOTHBIX OTPEIIHOCTEN
U3MEPSIEMBIX (PU3HUYECKUX BEITUYMH).
IIpumensams ipaBUIIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN HU3HUUECKUX
BEJIMYMH JIPYT OT JApyra.
Hcnonv3zoeams INHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnzu

MEXTy KHHEMAaTHYECKHM,
JUHAMUYECKUM U SHEPTE€TUUECKUM
OMHCAaHUEM rapPMOHUYECKHUX
KOJIeOaHMil.

Pewams 3a1auu Ha rapMOHUYECKUE
KoJIeOaHus

Onepuposamv noHAMUAMU.

rapMOHHYECKHE KOJeOaHus,
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IMPYKUHHOI'O MasTHUKA

OT BpEMEHU

(mpakTUKyM)

KOJICOaHUH.
[TonsaTHe 0 3aTyxaromux

KOJIcOaHUAX.

aMIUTUTY 1, TIEPUOJT U 4acTOTa
KoJieOaHul, 3aTyXaHUe KoJIeOaHuil.
Ymems 00BACHATD 3aTyXarolue
Kosie0aTeabHbIe MPOLIECCHI C 03U
3aKOHA U3MEHEHUS] MEXaHUIEeCKOU
HHEPruu, coOUpaTh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepsvl 3aTyXaIOIMUX
Kosie0aTeabHbIX MPOIIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTHU aMILTUTY/IbI KOJeOaHuii
NPYXUHHOTO MasiTHUKA OT BPEMEHU
IPYU HAJTMYUH 3aTyXaHUS.

Cmpoumbs TpaduK 3aBUCUMOCTH
aMIUTHTYBI 3aTYXaIOUUX KoJleOaHui
MasTHUKA BPEMEHH U INHEAPU30BbIBATh
3Ty 3aBUCUMOCTH (C y4eTOM
a0COJIOTHBIX MOTPEITHOCTEH
U3MEPSEMBIX PU3NUECKUX BETHUNH).
Ilpumename ipaBUIia IOCTPOCHUS

rpaKOB 3aBUCUMOCTEN (HU3UIECKUX

BEJIMYMH IPYT OT ApYra.
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2.3.

N3mepeHne ak THBHOTO
Y PEAKTUBHOTO
COIPOTUBJIEHUMN
KaTYyIIKU
UHYKTUBHOCTHU

(TIpaKTUKYM)

[lepeMeHHBIN TOK. AMIUIMTYJTHOE U
NENCTBYIOIIEE 3HAUEHUE CUIIBI TOKA
U HanpsbkeHus. CHHYCOUAaIbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJIEHCATOP U KaTylIKa
UHYKTUBHOCTH B LIEIIH
CUHYCOUAAJIBHOIO IIEPEMEHHOI0
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE Y UHJYKTUBHOE)

COIIPOTUBJICHUC

Hccneoosams 3aBUCUMOCTb aMIUIUTYIbI
3aTyXaroluX Kojie0aHuii MasiTHUKA

OT BPEMEHU U UHMEPNPEMUPO8amy

3Ty 3aBUCHUMOCTb.

Hcnonvzoeams IMHENKY U CEKYHIOMED
Onepuposamv nOHAMUAMU.
NEepPEeMEHHBIN TOK, AMIUTUTYTHOE

U JICWCTBYIOIIEE 3HAUCHHUE CUIIBI TOKA

W HaIpsDKEHUsI, CAHYCOUIalTbHBIN
NepeMEHHBIN TOK, aKTUBHOE,
pPEaKTUBHOE, EMKOCTHOE U MHAYKTHBHOE
COTIPOTHBIICHUE.

Ymems 0OBACHATDH NTOBEICHUE
pe3ucTopa, KOHJIEHCATOpa U KaTyIIKU
WHIYKTUBHOCTH, BKJIIOUYEHHBIX B IIEITh
CHUHYCOUJAIBHOIO IEPEMEHHOTO TOKa,
coOupaTh IEKTPUUECKYIO LIETIh
(mocnenoBaTeNbHO COCTMHECHHBIE
PE3UCTOP U KAaTylIKa UHAYKTUBHOCTH,
NOJIKJIFOYEHHBIE K TEHEPATOPY ).
IIpusooums npumepvr TPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LICIIAX
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MIEPEMEHHOTO0 TOKA.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILTUTYIbl HAIIPSKCHHSI
Ha Pe3UCTOpe OT YaCTOTHI MOJIABAEMOTO
Ha BXO/I IIEMH IEPEMEHHOTO
HAIPSHKCHUS TTOCTOSTHHON aMIUTHTY/IbI.
Cmpoumuw TpaduK 3aBUCUMOCTH
aMIUTATYbI HAIIPSKCHUS HA PE3UCTOPE
OT YaCTOTHI IMOJaBaEMOT0 Ha BXO/I LICTIH
NIEPEMEHHOTO HAMPSDKEHUS TOCTOSTHHOM
aAMIUTATYIBI (C Y4ETOM aOCOTFOTHBIX
MOTPEITHOCTEH N3MEPSIEMBIX
(GU3UYECKUX BEIIUYHH).

Ipumensmo TIpaBUIIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UIECKHUX
BEJIMYMH JIPYT OT Jpyra.

Hccneoosams 3aBUCUMOCTH aMIUTUTY/TbI
HAMPSHKSHHS Ha Pe3UCTOPE OT YaCTOTHI
M10/1aBa€MOT0 Ha BXOJ IIeTIH
MIEPEMEHHOTO HATIPSHKCHHSI TIOCTOSTHHOM
aAMIUTATYIBI U UHMEPNpemuposams

IMOJTYUYCHHYIO 3aBUCUMOCTB.
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2.4.1. Bsenenue
B OKCIICPUMCHTAJIbLHYIO

aKyCTHUKY (JIEKI1A)

MexaHn4ecKue BOJIHBI, YCIOBUS
ux pacrpoctpanenus. [lonepeunsie
U TIpo0TibHBIE BOJIHEL. [lepuo,
4acToTa, CKOPOCTh
pacpoCTpaHEHUS U JJIMHA BOJIHBI.
OtpaxkeHue, MpesIoMJIICHHE,
uHTepdepeHnus u nudpakus
BOJIH. 3BYK KaK ME€XaHHU4YeCKas
BosiHa. CKOpPOCTH 3BYKA.
['pomkocTh 3ByKa. BricoTa TOHa.

O6eptonbl. TeMOp 3Byka

Onpeoensimb aKTUBHOE CONPOTUBIIECHUE
KAaTYIIKU UHAYKTUBHOCTH

(0 HU3KOYACTOTHOM 00JacTu rpaduka)
Y UHIYKTUBHOCTH KAaTYIIKH

(M0 BBICOKOYACTOTHOM YacTH rpaduka).
HUcnonvszosamsb renepaTop HU3KOU
4aCTOTHI, OCHIIIOTpad UK BOJIHTMETP
MEPEMEHHOTO HAIIPSKEHUS.

Pewamy 3a1a4u Ha 1IeNU IEPEMEHHOTO
TOKa C pE3UCTOPaMH, KOHJEHCATOpaMU
U KaTylIKaMu UHAYKTUBHOCTH
Onepupogamv NOHAMUAMU:
MEeXaHH4YecKasi BOJIHA, IEPUO/I,
4acTOTa, CKOPOCTh PACIIPOCTPAHCHUS

U JJIMHA BOJIHBI, OTPAKEHHE,
npesioMiIeHue, HHTephepeHITUs

U Mu(pakiys BOJHBI, 3BYK, CKOPOCTb,
I'POMKOCTB, BEICOTA TOHA, 00EPTOH

1 TeMOp 3BYyKa.

Ymemsb 0OBSICHATD pa3inuyne MEX1y
MONEPEYHBIMU U TPOJOIBHBIMU

BOJIHAMH.
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2.4.2. OcmwimorpamMmma
Y CIIEKTP IIACHBIX

3BYKOB (IIPAKTUKYM)

[lepuon, gyactora, CKOPOCTh

pacnpoCTpaHeHus U JJIMHA BOJIHBL.

CxkopocTb 3ByKa. [ poMKOCTh 3ByKa.

Bricora Tona. O6epronsl. TeMOp

3ByKa. CIIeKTp 3ByKa

3name HOpMYJIbL, CBSI3bIBAIOLNE
CKOPOCTh, IEPUO/I, YACTOTY U JITTUHY
BOJIHBI, POCTEUIITNE METOIbI
HCCIIEJIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsl 3ByKOB pazHOU
I'POMKOCTH, BBICOTHI TOHA U TEMODa,
SBJICHUHN OTPa’KCHHUS, TIPEIIOMIICHUS,
uHTephepeHIru U AUGPAKIIIU BOJTHBI.
Onpedensims Ha CIyX 3BYKU BBICOKUX
Y HU3KHX YaCTOT, TOHAJbHbIE 3BYKH

Y IIyMBIL.

Pewams 3a1aun 0 3ByKOBBIX BOJIHAX
Onepupoeamv nNOHAMUSAMU: BBICOTA
TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYyKa, OCIUJIIOPaMMa.

Ymems 00BICHATH, Kakast HHGOPMAITIST
COJIEPKUTCA B OCIILIOIPAMME,

a Kakas B CIIEKTpe, COOMpPAaTh
AKCIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepsvl TPUPOTHBIX
MPOLIECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH U IIIYMbI, UX OCHUJIJIOTPAMM

U CIIEKTPOB.

Ilpumensams 1714 NONYy4EHUS
OCIIJJIOTPAMM U CIIEKTPOB 3BYKOB
MePCOHATBHBIN KOMITBIOTEP

¢ MUKPO(OHOM I cMapT(OH

C TIPEyCTAaHOBJICHHBIM MMPOTPAMMHBIM
obecrieueHreM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCHIMJIJIOTPAMM M CHIEKTPOB Pa3InYHBIX
3BYKOB.

HUccrneoosams ocMIIOrpaMMBbl

U CIIEKTPBI PA3TUYHBIX TITACHBIX
3BYKOB OJIM3KHX YacTOT

U UHMepnpemupo8ams 3T
OCIIMJIJIOTPAMMBI U CIIEKTPHI.
Onpedensamsb 10 OCUUAIIIOTPAMMaM

U CTIEKTPaM aMILTUTY bl 3ByKOBBIX
BOJIH, YaCTOThI KX TOHOB U 00EPTOHOB,
OLICHUBATh A0COJIOTHBIE

Y OTHOCUTEJIbHBIE TOTPEUTHOCTH

HN3MCPCHHBIX (1)I/IBI/II-ICCKI/IX BCJINYHH.
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2.5.1. Crosune MeXaHUYCCKHC
BOJIHBI (JICKITHS)
N3yuenue cnekrpa
3ByKa JJUHEHHOTO
pe3oHaropa

(TIpaKTUKYM)

Crosiuast MeXaHHUECKasl BOJIHA
KaK CyMMa JIBYX BOJIH, O€TYIINX

B MPOTHUBOMOJIOKHBIX
HamnpasieHusx. [lonepeunbie

Y MIPOJOJIbHBIE CTOSTYUE BOJIHBI.
ITepuon, yactora, CKOPOCThH
pacnpoCTpaHEHUs U JJIMHA CTOsTYEH
BOJIHBI. ¥Y3JIbl U yYHOCTH.
Brnusnue rpanui oqHOMEpHON
cpeanl Ha GOpMHUPOBAHHE CTOSUUX
BOJIH. P€30HaTOphI ¢ OTKPHITHIMU
Y 3aKPBITHIMU KOHIIAMU. Y CJIOBUS
00pa3oBaHUs CTOSYNX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHO TOH U 00EPTOHBI

CTOSTYEN 3BYKOBOW BOJIHBI

Yemanasnusamo 63aumocesnzu

MEK 1y TPOMKOCTBIO 3BYKa U BUJIOM
OCLMJUIOTPAMMBI; MEXKAY BBICOTOMN
TOHa (TeMOPOM 3BYyKa) U BUIAOM
CIIEKTpa

Onepuposams noHAMuUAMUY. CTOSAYAS
BOJIHA, Y3€JI U TyYHOCTh CTOSUEH
BOJIHBI, OCHOBHOM TOH U 00EPTOH
CTOAYEN 3BYKOBOU BOJIHBI.

Ymemwv 0OBSACHITH YCIOBHUSI
00pa3oBaHUs CTOSIYMX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX PE30HATOPAX, IPUHIIUII
JIEUCTBUS KaMEPTOHA.

3Hamb BUIIBI TPAHUYHBIX YCIOBUH,
bopmyiTy, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U 00CPTOHOB

C JUTMHOW pe30HATOPa U CKOPOCTHIO
3BYyKa.

IIpusooums npumepsvl 3BYKOBBIX
PE30HATOPOB.

Pewamw npoctenime 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 Wsmepenue
MOKa3aTes
MPEJIOMIIEHUS
TUIOCKOTIapaJLIEb
HOM MJIACTUHBI

(MpakTHKyM)

OCHOBHO#1 TOH U 00EPTOHBI

CTOAYEHN 3BYKOBOM BOJIHBI

Onepuposamv noHAMuUAMU: OCHOBHOU
TOH U 00€PTOHBI CTOSIYEH BOJIHBI,
TeMODp 3BYyKa, CIIEKTP 3BYKa.

Ymemwv 00BACHATH, Kakas UHGOpMaIs
COJICP)KUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOHMpaTh SKCIEPUMEHTAIILHYIO
YCTaHOBKY.

IIpusooumuv npumepvl TMHSHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensams AJig IOTYYEHUS 3BYKOB
caMoJIeNTbHBIN aKyCTUYECKUIN PE30HATOP
(mpoOupKy, HACTUYHO 3aIMIOJIHEHHYIO
BOJION), a JIJIs TIOJIYYE€HUS CTIEKTPOB
3BYKOB — MIEPCOHAIILHBIN KOMIIBIOTEP

¢ MUKpOGOHOM WITH cMapTQoH

C IIPEIyCTAaHOBJICHHBIM MPOTPAMMHBIM
o0ecreyeHreM.

Dopmynuposamsv TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTEN 4aCTOThl OCHOBHOTO
TOHA U TIEPBOTI'0 0OOEPTOHA 3BYKOBOM
BOJIHBI OT JUTMHBI PE30HATOPA.

Cmpoums TUHEapU30BaHHbIE TpadUKU
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3aBHCHMOCTEH 9acTOTHl OCHOBHOTO
TOHA U TIEPBOTO 00EPTOHA 3BYKOBOU
BOJIHBI OT BBICOTHI BO3AYIIIHOTO CTOJI0A
B IpoOupKe (C yueToM a0CONIOTHBIX
MOTPEITHOCTEH U3MEPSIEMBIX
(buU3HUECKUX BETUYMH).

IIpumensime ipaBuUiIa TOCTPOCHUS
rpadMKOB 3aBUCIMOCTEH (hU3HUECKUX
BEJIMYUH JIPYT OT ApYyTa.
Hccneoosamo rpaduku 3aBUCUMOCTEN
YaCTOThl OCHOBHOTO TOHA U MEPBOTO
00epTOHa 3BYKOBOM BOJIHBI OT BHICOTHI
BO3JIYIITHOTO CTOJIOA B TIPOOHPKE

U UHmMepnpemuposams 3Tu Tpaduxy.
Onpedensamb CKOPOCTh 3BYKa B BO3/IyXE
1o rpadukaM 3aBUCUMOCTEHN 9aCTOTHI
OCHOBHOI'O TOHA U MEPBOro 00epTOHA
3BYKOBOMW BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0A B IPOOHpKeE,
OLICHUBATh A0COJTIOTHYIO

¥ OTHOCHUTEJIbHYIO MOTPEITHOCTb

M3MEPEHHOMN (PU3MYECKON BEITMUMHBI
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JIyu cBeta. OTpaxkeHue cBeTa.
3aKOHBI OTPAYKEHHUSI CBETA.
[Ipenomnenue cBeta. 3aKOHBI
pEeJIOMJICHHS CBeTa. AOCOIOTHBIN
NOoKa3aTesb MPETOMIICHHUS.
OTHOCHUTENBHBIN MTOKA3aTelNb

IPEIOMIICHUS

Onepuposamuv nousmusmu. 1y4 CBETa,
OTpa)KEHUE CBETA, MIPEJIOMIICHHE CBETA,
a0COJIFOTHBIM U OTHOCUTEIIBHBIN
MOKa3aTeb MPEJTOMIICHHUS.

Ymemwv popmynupoBaTh 3aKOHBI
OTpa)KEHUsI CBETa, 3aKOHBI
MIPEJIOMJICHHSI CBETa, COOUpPaTh
AKCTIIEPUMEHTATBHYIO YCTAHOBKY.
Ilpusooumsv npumepsbr ONMTUIESCKUX
SIBJICHUM, B KOTOPBIX HAOIOIAI0TCS
SIBIICHUS OTPAKCHHUSI U IPEJIOMIICHUS
CBETA.

Ipumernsame 3aKOHBI IPETOMIICHHUS
CBETA.

Cmpoums X0 nyden

MIPU MIPEJIOMIICHUH CBETA

Ha [MOBEPXHOCTH.

HUccneoosams n3meHeHue
HaIpaBJICHUs JTy4ya CBETA, Maat0lIero
Ha OOKOBYIO MOBEPXHOCTh
TJIOCKOTIapauIeIbHON TIACTHUHEI,

B 3aBUCHMMOCTH OT yI'JIa ITaJACHUA
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2.6.2 Wsmepenue
noKa3aTelis
MIPEITOMIICHUS TIPU3MBI

110 MHUHHUMAJIBHOMY

yriy OTKJIOHEHHUS
JIa3epHOrO ay4a
(TpaKkTUKYM )

[Tpumenenue ¢ dexra
MOJTHOTO BHYTPEHHETO
OTpakKeHHUS

B U3MEPEHUSX (JICKI[HS)

[Ipenomiienue cera. 3aKOHbI
peIoMJICHHs cBeTa. AOCOIIOTHBIN
MOKa3aTeNlb IPEIOMIICHHUS.
OTHOCUTENBHBIN IOKA3ATENb
npesomiieHus. [Ipusma.

[Ipenomnsromuid yroi mpu3Msl

U UHMePNpPemupo8amsb IOJIYYCHHBIE
PE3yJIbTATBHI.

Onpeodensamsb MOKa3aTEIb MPEIOMIICHUS
MaTepraia II0CKONapaIUICIIbHOU
MJIACTUHBI, OLICHUBATh a0COTIOTHYIO
Y OTHOCUTEJIbHYIO MTOTPEIIHOCTD
U3MEPEHHOU (HPU3NYECKON BETUYUHEI.
Hcnonvzoeams na3epHyIO yKa3Ky,
JIMHEUKY.

Pewampw 3a1aun Ha nIpeOMIICHHE CBETA
Onepuposams NOHAMUAMU:
MpesIoMJICHHE CBETa, AOCOIIOTHBIN

Y OTHOCHUTEJIBHBIN [1OKA3aTENb
IIPEJIOMIICHHS, PEITOMIISIOIIHAN YT OJI
IIPU3MBI.

Ymems paccunThIBATH MUHUMAJIBHBIN
YTOJI OTKJIOHEHUSI JIyda TPEYrOJIbHOU
PaBHOCTOPOHHEH MPU3MOIA, COOMPAThH
AKCIEPUMEHTAJIbHYI YCTaHOBKY.
IIpusooums npumepsvl ONTUUECKUX
MpUOOPOB, B KOTOPBIX NPUMEHSFOTCS

MMPpCIIOMIIAIOINNC ITPHU3MBL.

43



IIpumensams 3aKOHBI IPETOMIIEHUS
CBETA.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOU
PaBHOCTOPOHHEHN NIPU3ME B CIIydae
MPOU3BOJILHOIO HAMPABJICHHUS MMAICHUS
Jy4da U B CIyda€ MUHUMAJIBHOTO yTiia
OTKJIOHEHUS JTyya.

HUccrneoosamsv 3aBUCUMOCTD yIJia
OTKJIOHEHUS Jy4a TPEYTOJIbHON
PaBHOCTOPOHHEN MTPU3MOU

OT HAMNpPABJICHUS MAIAFOIIETO JTy4ya

U UHmMepnpemupo8ams MOJTy4CHHbIE
pe3ybTaThI.

Onpedensamb 10 IOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO yTIJia
OTKJIOHEHUS JTy4a TPEYTrOJIbHON
PAaBHOCTOPOHHEN MPU3MOM MTOKA3aTENb
MPEJIOMIICHHS] MaTepuasa IpU3Mbl,
OLICHUBATh A0COJTIOTHYIO

Y OTHOCUTEJIbHYIO IOTPEIIHOCTh
U3MEPEHHOU (hU3nYecKoit

BCJINYHNHBI.
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ITonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbIN yroi MoaHOro

BHYTPEHHETO OTPAXKEHHUS

Hcnonvzosams Ipu3My, JTa3€pPHYIO
YKa3Ky, TPaHCIIOPTHD.
Pewams 3a1aun 0 IpEIOMIICHUH JTy4eH

B [IpU3Max
Onepuposamv noHamuamu: MOJIHOE

BHYTPEHHEE OTPaKEHUE, IPEICIIbHBIN
YTOJI IOJIHOTO BHYTPEHHETO
OTpaXKEHUSI.

Ymems bopmynupoBath ycioBue
BO3HUKHOBEHUS MIOJTHOTO BHYTPEHHETO
OTpaKEHUSI.

3name GopMyily, CBSI3BIBAIOILIYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPaKEHUS

C aOCOJIIOTHBIMU MTOKa3aTeNIIMH
MIPEJIOMJICHHS CPEI.

IIpusooums npumepsvl TPUPOTHBIX
SBJIEHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOaeTCs
(mpumeHsieTcs ) sSIBIIEHUE TIOJIHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Pewams 3a1aun Ha IOJIHOE BHYTPEHHEE

OTpaKCHHUE
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2.1.2.

N3mepenne
MOKa3aTess
MIPEIIOMIICHUS
TIPU3MEI C
TTOMOIIIBIO
HaOJII0/ICHUS yTiia
TIOJTHOTO
BHYTPECHHETO
OTpakKCHHUS
(TIpaKTUKYM)
[IpoBepka dhopmybl
TOHKOM JIMH3BI

C TTIOMOIIBIO METO/1A
napasiakca,
MIPUMEHEHHOT O

JUTSI OTIpeIeTICHUSI
MOJIOKECHUS

HN300paKeHUS

(TpakTUKyM)

ITonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbIN yroi MoaHoro

BHYTPEHHETO OTPAXKEHHUS

Onepuposamv NOHAMUAMU:
MPEJIOMIICHHE CBETA, aOCOIIOTHBIM

1 OTHOCHUTEJILHBIN MOKa3aTelIb
MPETOMIIEHHUS, TPETOMITAIOIINANA YT Ol
MIPU3MBI, TTIOJTHOE BHYTPEHHEE
OTpaK€HUE, TPEAETbHBIN YTOJ MOJHOTO
BHYTPEHHET0 OTPAXKEHUSI.

Ymems paccunThIBATH YTOJI TOJHOTO
BHYTPEHHET0 OTpaXE€HUsI, COOUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooumsv npumepsvt ONMTHIESCKUX
pUOOPOB, B KOTOPBIX IPUMEHSFOTCS
MPEIOMIISFOIIAE TTPU3MBI

Y UCTIOJIB3YETCA SABJICHUE MOJHOTO
BHYTPEHHETO OTPaXKCHUS.

Cmpoumw X0J 1y4a B TPEYroJIbHON
MPU3ME C Y4ETOM BO3MOXKHOTO ITOJTHOTO
BHYTPEHHETO OTPAXKCHUS JIyda.
IIpumensims 3aKOHBI IPETOMIICHUSA
CBeTa.

Hccnedosamsv ycnoBus, pu KOTOPHIX

MOYKHO HAOJII0/1aTh TTOJTHOE BHYTPEHHEE
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Cobupatomue auH3bI. TOHKAs

nvH3a. POKYCHOE PaCCTOSTHUE

1 OIITUYECKAs CHJla TOHKOM JIMH3BI.

3aBUCUMOCTb (POKYCHOTO
PacCTOSIHUS TOHKOM cpepruyeckoi

JIMH3bI OT €€ TCOMCTPUU

OTpaKEHUE JIy4a, UAYIIETO

B TPEYT'OJILHOM IIPU3ME

U UHMEPNPemupo8ams IOJIYYECHHBIE
pEe3yJIbTATHIL.

Onpedensams OKa3aTelb MPEJIOMIICHUS
Marepuasa Ipu3Mbl 110 U3MEPEHHBIM
rapaMmeTpam, Ipyu KOTOPbIX HAUMHAET
HAO0JII01aThCS OJTHOE BHYTPEHHEE
OTpa)KeHUE JIy4ya B IPU3ME, OLICHUBATH
aOCOJIFOTHYIO U OTHOCUTEJIbHYIO
HOTPELIHOCTh U3MEPEHHON PU3NYeCKON
BEJINYUHBI.

Hcnonvzoeams TpU3MYy, JIa3€pPHYIO
YKa3Ky, JINHEUKY.

Pewams 3a1a4n 0 IOJTHOM BHYTPEHHEM

OTPAXKEHUH JIyYEH B IIPU3MaAX
Onepupoeams noHssmusamu: JTAH3A,

TOHKAs JMH3a, COOMparoIIas JUH3a,
rJIaBHAs ¥ MOOOYHAs ONITHYECKAsl OCh,
dokyc, HOKyCHOE pacCTOsSHHE,

(b okaabHas IIOCKOCTh, ONITHYCCKAs

Cuiia, IIOIICPCUYHOC YBCINMYICHHC,
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Y OTHOCHUTEJIBHOTO TIOKa3aTeNs
npenomieHus. opMysa TOHKOU
JIMH3BI. Y BEJIMUYCHUE, JaBaeMOEC

nuH30u. [lapammakc

napajuiakc.

Ymems 00OBACHATH CYIIHOCTD
napasuiakca, 3aluchiBaTh (popmyimy,
BBIPAXXAIOIYIO 3aBUCUMOCTD
(hOKYCHOT'O pacCTOSIHUSI TOHKOM
chepruuecKoil TUH3BI OT €€ TeOMETPUU
Y OTHOCHUTEJILHOTO TIOKa3aTes
MIPEJIOMIICHHS, a TaKKe POpMyITy
TOHKOMW JIMH3BI, COOUPaTh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepwvl napajaakca,
ONTUYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCS COOMPAOIINE TUH3HI.
Ipumensams GopMyy TOHKON JIMH3BI.
Cmpoumbs X011 pa3IMYHBIX JTyden

B TOHKOM COOMpAroIIe TnH3e.
Hccnedosamvb BO3MOKHOCTD
npuMeHeHus 3¢ exTa napanakca
JUISL OTIPEICIICHHS TIOJIOAKEHUS
M300paKeHU UCTOYHHKA CBETA

C MaJIOW CBETUMOCTBIO, MTOJTYYEHHOTO

C MOMOIIBIO COOMPAIOILIEH JIMH3bI
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2.9.

N3mepenune GpoxycHOro
paccTosIHUSA
pacCcenBarOIIeH JTUH3bI
(TpakTHKyM)
Onpenenenue IJIMHbBI
BOJTHBI JIA3€PHOTO
U3ITYYEeHUS C TTOMOIIBIO

cxembl FOHTa

PaccenBaromue JTUH3EL

Tonkas nun3za. DokycHoe
pacCTOSIHUE U ONTHYECKAsl CUIIa
TOHKOM JInH3bl. DOpMysa TOHKOU
JIVH3BI.

XO0J 1yya, OpOLIEINIETO JINH3Y
IO/ TPOU3BOJIBHBIM YIJIOM

K €€ IJIaBHOU OITUYECKOM OCH.

U UHmMepnpemuposams MOTyUYCHHbIC
pE3yIbTaTHL

Onpeodenamsb HOKYCHOE PACCTOSIHUE
coOuparonieil JIMH3bl HA OCHOBAHUU
PE3yJIBTaTOB SKCIICPUMEHTOB

1o HAOJIIOICHUIO Mapaliakca
N300paKEHUS TOYCYHOT'O HCTOYHUKA
CBETa, OIIEHUBATh A0COJIIOTHYIO

¥ OTHOCHUTEIIBHYIO TIOTPEITHOCTh
U3MEPEHHOMN (HU3NUECKOI BETUUHHBI.
HUcnonvzosams coOOMparonIyto JNH3Y,
ONTUYECKYIO CKaAMBIO.

Pewams 3agaun Ha TOHKHE
COOMPAFOIIINE JTMH3BI

Onepuposamsv noHamuamu: JIAH3A,
TOHKAs INH3a, pacCenBaromIas JMH3a,
MHUMBIN UCTOYHUK CBETa, MHUMOE
n300pakeHue.

Ymems 3anuceiBaTh HopmMyTy TOHKOU
JIMH3BI J1s CTy4asi paccenBaromiei
JIMH3bI, COOUPATh IKCIIEPUMEHTATIBHYTO

YCTaHOBKY, ITOJy4aTh ACHCTBUTEIIBHOE
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(mpakTUKyM)

50



[locTpoenue n300pakeHUi TOUKU
U OTpe3Ka MPSAMOU B COOMPAIOIITNX
U paccenBarONINX JUH3aX

U UX CUCTEMAX

M300paXeHUE B pacCEUBAIOIIEH JIMH3E
MyTEM CO3/IaHUsI C TTIOMOIIIBIO
coOuparoIieit JMH3bI MHUMOTO
HMCTOYHUKA JIJISI PACCEUBAIOIIEH JTUH3HI.
Ilpusooums npumepsvr ONTUIECKUX
MpUOOPOB, B KOTOPBIX MPUMEHSFOTCS
pacceuBarolye JUH3bI U CUCTEMBI JIUH3.
Ilpumensams GopMyily TOHKON JTUH3BI
CJTy4asi pacCeMBAIOIICH JIUH3BI.
Cmpoumsb X011 pa3INUHbIX JIy4en

B TOHKOM pacCEenBarOUIEH JIMH3E,
n300paxeHne TOUYKHU U OTpe3Ka MPsSIMOi
B COOMPAIOIINX U PACCEHUBAIOIITUX
JINH3aX U UX CUCTEMaXx.

Hccneoosams xon nydeit

Yepe3 pacCerBalroIlyo JIMH3Y,

a TaK>Ke B CUCTEME, COCTOSIIECH

13 COOMparoIe M pacCeHBAIOIICH JTNH3
MPY UX PA3IMYHOM B3aHMHOM
PACTIONIOKEHUH U UHIMEPNPEMUPOBANb
MOJTy4YEeHHBIE PE3YyJIbTaThI.

Onpeoensimb GOKYCHOE PACCTOSIHUE
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WNurtepdepenius ceera.
KorepeHTHbBIE HCTOUYHUKH.
VYcnoBust HabMIOAEHUS
MaKCUMyMOB U1 MUHUMYMOB

B MHTEP(EPEHIIMOHHOM KapTUHE

OT ABYX KOTCPCHTHBIX UCTOYHUKOB.

paccenBaroLlen JIMH3bI HA OCHOBAaHUU
PE3yJIBTaTOB SKCIIEPUMEHTOB T10:

1) HaOJIFOACHHIO ICHCTBUTEIHLHOTO
U300paKeHUs, 1aBaEMOI0
paccenBaroIIei JIMH30H;

2) HAOJIIOJICHUIO PACXOISAIIETOCS
CBETOBOTO TTy4YKa, 00pa30BaHHOTO
pacceuBaroIei JIMH301; OIICHUBATh
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEIIHOCTh U3MEPEHHON (PU3NUECKON
BEJIMYMHBI.

Hcnonvzosams coOnparoniyro

U PacCEeMBAIOIIYI0 TUH3Y, ONTHYECKYIO
CKaMbIO.

Pewams 3agaun Ha TOHKHE

pacCCuBarOIIC JTNH3bI
Onepupoeamb NORAMUAMU.

uHTepPepeHIns, THTepPEepEeHITMOHHAS
KapTHUHA, KOTEPEHTHBIC HCTOTHHKH,
UHTEpPEPEHIIMOHHAS CXEMa, CXeMa

IOnra.

Ymems 3aniCBHIBATH yCIOBUS
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[IprmMepsl Ki1acCU4ECKUX

UHTEP(HEPEHIMOHHBIX CXEM

HaAO0JII0ICHHSI MAKCUMYMOB

Y1 MHHIMYMOB B UHTEp(PEPEHIIMOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX
HUCTOYHUKOB, COOMPATH
IKCIIEPUMEHTATBHYIO YCTaHOBKY.
I1Ipusooums npumepsvt TPUPOTHBIX
SIBJICHUW M TEXHHYECKHUX YCTPOUCTB,

B KOTOPBIX HaOJIO1aeTCs
(MpUMeHsIeTCS ) SIBJICHHE
uHTephEepEHITUH.

IIpumensams ycnoBust HAOJIIOICHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEP(PEPEHITMOHHOMN KapTHUHE.
Cmpoumbs X0/ «JTy4eil» 1 TOKa3bIBaTh
Ha HEW pa3HOCTh XOJa

B nHTEphepeHimonHoi cxeme KOnra.
Dopmyauposams TUTIOTE3Y O BUJE
UHTEPPEPEHIIMOHHON KapTHUHBI

IIPY PA3IMYHBIX T€OMETPUUECKIX
napamerpax cxemsl FOHra.

Hccneoosams natepPepeHITMOHHYIO
KapTHUHY TP HAOJIFOICHUH
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Hroro no pasaeny

Pa3nen 3. KBanToBas ¢pusuka.

3.1

N3yuenue cnekrpa
CBETa PA3JIMYHBIX
HMCTOYHUKOB

C IOMOUIBIO

T paKIIMOHHON
pereTku (IPaKkTUKYM )

10

Hudpakuus cBera.
JubpakunonHas pemerka.
VYcnoBue HaOIIOIEHUS TJIaBHBIX
MaKCHMYMOB TIpH TaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKIHOHHYIO PEUIETKY.

UHTEP(PEPEHIINH C TOMOIIBIO CXEMBI
FOHra u unmepnpemuposamuo
MIOJTYYCHHBIE PE3YJIBTATHI.

Onpeodensms NIVMHY BOJTHBI CBETa

10 pe3yJbTaTaM HaOIIOICHUS
UHTEPPEPECHIIMOHHON KapTHHBI

¢ moMoIIbio cxembl FOHTa, O1leHNBaThH
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh H3MEPEHHON (PU3NUECKOM
BCJIMYHHBI.

HUcnonvzosamsb na3epHYIO YKa3Ky,
PYJETKY, a TaKkke QoJIbry, OyIaBKH

U HUTKY JJIA peanu3anuu cxemsl FOHra.
Pewams 3a1a4uv Ha IBYXBOJIHOBYIO

uHTEpPPEPEHITUIO

Onepuposamv NOHAMUAMU:
nudpakuus, IuppakOHHAS PEUIETKA,
(hOTOH, YPOBEHb PHEPTUU aTOMA,
U3ITydeHUe U moriomenne Gporona,
CHEKTp U3JIYyUYEHHUsI, CHEKTPOCKOIL.

Ymems 3an1uChIBATH yCIOBUS
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N3nyyenue u noriouieHue
(hOTOHOB TpH Mepexojie aTomMa
C OJTHOTO YPOBHS dHEPTUU

Ha Ipyroui. Buael criekTpos.

Cnektpockon

HAOJTFOICHMS TJIABHBIX TUPPAKITHOHHBIX
MaKCHMYMOB TIPH TIaICHAH
MOHOXPOMAaTHYECKOT'O CBETA

Ha TU(PAKIIHOHHYIO PEIIETKY, YCIOBHS
U3JTYYCHHUS U TTOTJIOMICHHS] (POTOHOB
IIpU MIEPEX0/Ie aTOMa C OJTHOTO YPOBHS
DHEPTUU Ha JAPYTOH, COOMpPaTh
HKCIIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepst TMHEHYATBHIX,
MOJIOCATBIX M CIUIOIIHBIX CTICKTPOB
U3Ty4YCHHSI, TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX IPUMEHSIOTCS U3ITyUEHUS
C Pa3TUYHBIMH BHJIAMHU CTIICKTPOB.
Ipumensmo ycioBUs HAOTIOICHUS
TJIABHBIX JH(PPaKIIMOHHBIX
MaKCHUMYMOB TIPHU TaJICHUN
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(GPAKIUOHHYIO PEIIETKY.
Cmpoums X0OJ «JTydein»

P UX HOPMAJILHOM TaJICHUU

Ha TU(HPAKIIMOHHYIO PEIIETKY

Y TIOKa3bIBaTh HA HEW Pa3HOCTh XO/1a.

@opmyﬂupoeamb TUI10TE3y O BUAC
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CIIEKTPOB U3Jy4CHHUSI HCTOUHUKOB CBETA
pa3sHOM IIPUPOABL.

Hccnedosams ONITUYECKUE CTIEKTPHI
M3JIy4YCHUS] HCTOYHUKOB CBETA Pa3HOU
MPUPOABI U UHMEPNPEMUPOBAMNb
MOJTyYEHHBIE PE3YJIbTATHI.
Onpeodensmb NITVHBI BOJH U3TyYCHUS
Pa3IMYHBIX UICTOYHUKOB

10 pe3ysbTaTaM HaOJII0ACHUS
T(ppaKIMOHHON KapTUHBI,

JaBaeMou TupaKIIMOHHOM PEIISTKOMH,
OIICHUBATh a0COTIOTHYIO

Y OTHOCHUTEIBHYIO ITOTPEITHOCTD
HU3MEPEHHOUN (hH3UIECKON

BCJIMYMHEI.

Hcnonvzosams nupakImOHHYIO
pemieTky, hoHaph ¢ JTaMIIoi
HaKaJIMBaHUs, CBETOUOHBIA (hOHAPB,
razopaspsIHyIo JJaMIy, nuadparmy,
MEPHYIO JICHTY.

Pewamw 3amaun 0 najieHUM CBeTa
Pa3JIMYHOrO CIEKTPAIIBHOIO COCTaBa

Ha TU(DPaKIUOHHYIO PEHIETKY
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3.2.

Hccnenosanue
3aBUCHMOCTH
WHTECHCUBHOCTHU
CBCUCHUS
CBETOJIMO/IA OT
CHJTBI
IIPOTEKAIOIICTO
gyepe3 Hero ToKa
(mpakTUKyM)
HaOmnronenne
n30UpaTeIbHOCTH
BHYTPEHHETO
doToaddexra Kk JIHHE

BOJIHBI CBE€TAa

(TpakTUKyM)

CBeTonno1, ”THTCHCUBHOCTH

U3Ny4eHus1, POTOH, JIEKTPOH

Onepupogamv noHamuaMuU: CBETOANO],
p-N-miepexo, SAEKTPOH, JIbIpKa, (GOTOH,
WHTEHCUBHOCTD U3JIYUCHUS.

Ymemwb 0OBIICHATH B yIIPOIIICHHOM BU/IE
MIPUHITUIT IEUCTBUSI CBETOIUO/IA,
coOMpaTh IKCIIEPUMEHTAITBHYIO
YCTaHOBKY.

IIpusooums npumepvr TpUMEHEHUS
CBETOMOJIOB B OBITY U B TEXHUKE.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTU WHTEHCHUBHOCTHU
U3ITYYEHUS CBETOJINO/IA OT CUJIbI
MPOTEKAIOIIETO Yepe3 HETO TOKa.
HUccrnedosamsv 3aBUCUMOCTD
WHTEHCUBHOCTH U3JTy4YECHHSI CBETOIMOA
OT CHJIBI TPOTEKAIOIIETO YEPE3 HETO
TOKA U UHMEPNPEemupo8anms
MOJIYYEHHBIE PE3YIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTH
WHTEHCUBHOCTH M3J1y4YECHUS CBETOIMOA
OT CUJIBI IPOTEKAIOIIET0 Yepe3 HETO

TOKa (C y4eTOM aOCOTIOTHBIX
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Ceroano, THTEHCUBHOCTD
U3IydeHus, POTOH, SEKTPOH.
DHeprus ¥ UMITYJIbC (POoTOHA.
dororddekr. 3aKoHbBI
doTodrddekra. YpaBHEHHE
OuiHmTeiHa 11 hoTodddexra.

«Kpacuas rpanuma» ¢potordpdexra

IIOIPEIIHOCTEN U3MEPSIEMBIX
(bU3HYECKUX BETUYMH).

Ilpumensams TipaBUIIa TOCTPOCHUSA
rpauKOB 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH JIPYT OT Jpyra.

Onpedensaimb XapaKkTep 3aBUCUMOCTH
WHTEHCUBHOCTH U3JTy4YE€HHsI CBETOIMOA
OT CHJIBI MPOTEKAIOIIETO Yepe3 HETo
TOKa.

Hcnonvzoeams CBETOANO, TIOKCMETP
(1 cMapTQOH ¢ TATIYUKOM
OCBEILIEHHOCTH ), TA0OpaTOPHBII OJIOK
NUTaHUS (MM UICTOYHUK ITOCTOSIHHOTO
HaIPsKEHUSI, PEOCTaT U MYJIbTUMETP)
Onepupoeamv noHsAmusMU: CBETOIUO/,
p-N-miepexo/1, 3MEeKTPOH, IbIpKa, (GOTOH,
MHTEHCUBHOCTb U3JIYyYEHUS,

doTord ekt (BHEMTHNI ¥ BHYTPEHHUN ),
(GOTOTOK, «KpacHasi FpaHULA»
dboTtodddekra.

Ymems 0OBSACHATH B YIIPOILIEHHOM BUJIE

MIPUHIAI IEHCTBUS CBETOAMOA,
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(bopmynrpoBaTh 3aKOHBI GOoTOADPEKTa,
3aIMUCHIBaTh YPaBHEHHE DWHIITEHHA
st horoaddexra u popmyny

JUTSL «<KpacHOM rpaHuibdy Gotodddekra,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumeps IPUMEHEHUS
CBETOIMOJIOB B OBITY U B TCXHHKE.
Ipumensams 3axonbl hoTodddekra,
ypaBHEHHE DUHINITEHA

s hoToaddexra, hopmyny

JUISL «KpacHOM rpanuibny Gotorddexra.
Dopmyauposams TUTIOTEIY

00 yCJIOBUSIX BOSHUKHOBEHHSI
BHyTpeHHero ¢oTodddexra

IpY TaJIEHUU Ha CBETOAMOJ CBETOBBIX
BOJIH Pa3HOM JJIMHBI.

Hccneoosams siBneHne BOSHUKHOBEHUS
(pOTOTOKA B OCBELIAEMOM CBETOJUOJIE,
U3y4MB 3aBUCUMOCTb CHJIBI (JOTOTOKA

B OCBEILIAEMOM CBETOJIHO/IE

OT HaIpsKEHUS Ha IPYTOM CBETOJIMOJIE,
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Hroro no pasaeny
OBUIEE KOJIMYECTBO
YACOB I10O ITPOT'PAMME

17

BBITIOJIHAIOILIEM POJIb HCTOYHUKA CBETA
U UHMepnpemupoeams OITy4YeHHbIE
pPE3YJIbTATHIL.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hoTOTOKA B OCBEIIIAEMOM CBETO/IHO/IC
(TOK BO3HUKAET TOJBKO MPH OCBEILICHUU
€ro CBETOJHO0M C JJIMHOM BOJIHEI,
MEHBIIIEH WX PAaBHOM JJIMHE BOJIHBI,
Ha KOTOPYIO paCCYUTaH OCBEIIAEMBbIH
CBETOJIUON).

Hcnonvzoseams CBETOIMOABI Pa3HBIX
1IBETOB (KpacHbIE, 3eJICHbIC U CUHHUE),
7a00paTOPHBIN OJIOK MUTAHUS,
MYJBTUMETP.

Pewams 3amaun Ha poroaddext
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