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IHHOACHUTEJIBHASA 3AIIMCKA

Hacrosias pabouasi mporpaMma 3J1eKTUBHOTO Kypca «OCHOBBI (pU3NYECKOTO
SKCIEpPUMEHTa» (Jajmee — TMporpamma) pa3paboTaHa B  COOTBETCTBUHM C
TpeOoBaHUSIMHU (eIepaIbHOIO TOCYJIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJapTa
cpemHero obmero oOpasoanus (maiee — DPIrOC COO) [1, 2] u HampaBicHa
Ha OpraHu3anuio oOydeHHs] B (U3MKO-MATEMaTHYECKOM MpoQuie B COOTBETCTBUU
c TpeboBaHMAMH OOpa30BaTEIbHONW MPOrPaMMbI CpPEIHEro O0IIero oOpa3oBaHUs
(OOIT COO) [3].

Peanu3zaius nmporpaMmmMbl MOXKET COJIEHCTBOBATH JOCTHXKEHUIO 00YJarOITUMUCS
IaHupyembix  pesynbratoB  ocBoeHuss OOIl  COO, pa3BUTHIO JIMYHOCTH
oOyuvaroruxcsi, (GOpPMHPOBAHUIO U YAOBIECTBOPEHUIO HMX COLMAIBHO 3HAYUMBIX
WHTEPECOB MW TMOTPEOHOCTEH, caMopealn3alud OOyJaroluXcsi dYepe3 ydacTue
BO BHEYPOUHOU AesATeNbHOCTU. OAHON U3 BO3MOXKHBIX (DOPM peann3aiuy NporpaMmMbl
aBisieTcs:  Kpyxkok. [IporpaMma MOXKET peald30BBIBATHCS — 0Opa30BaTEIbHOU
OpraHM3aIfel CaMOCTOSTENbHO JIMOO Ha OCHOBE B3aWMOJEHUCTBUS C JPYTHMH
OpraHu3alMsIMH, OCYIIECTBISIIONIUMU 00pa30BATEIbHYIO JEATEILHOCTD.

[IporpamMma snexktuBHOTO Kypca «OCHOBBI (PU3MYECKOTO JKCIEPUMEHTa
npenHazHadeHa s peammszanmu B 10-11  kmaccax W HampaBiieHa Ha
JTOCTUKEHHE COOTBETCTBYIOLIUX pE3yNbTaTOB, c(hopMyTUPOBAHHBIX B
paboueit mporpamme no yueOHoMy npenmMery «Pusuka» (yriryOnaeHHbI YPOBEHB).

[Ipu uzyyenuu Hu3mKu Ha YrIIyOJICHHOM YPOBHE pean3aliis dTUX MPUHIIUIIOB
0asupyeTcsi Ha HCIOJIB30BAHUUA CAMOCTOSITEIFHOTO YUYEHHYECKOTO HKCIEPHMEHTA,
BKJIFOYAIOIIETO, B TOM 4HCIE, paboThl (U3UYECKOTO MpakTukyma. I[lpum sTom
o/l padoTaMu MPaKTUKyMa MOHUMAETCS CaMOCTOSATEILHOE MCCIIEI0BAHKUE, KOTOPOE
MPOBOJMUTCS MO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOrO0 BHAa O3 MOIIaroBou
WHCTpYKIUU. B pesynbrare oOecrieynBaeTcsi OBIaJICHHE O00yUYaIOMUMHUC YMEHHUSIMU
MPOBOAUTH MPSMBIE U KOCBEHHBIC U3MEPEHMUSI, UCCIIEIOBATh B3aUMHBIE 3aBUCUMOCTH
IBYX (DU3UYECKUX BEJIMYMH M OCYIIECTBIATH IMOCTAHOBKY OIIBITOB IO MPOBEPKE
MpeJIOKEHHBIX TUIIOTe3. Bee 310 cnocoOCTBYeT NOCTHXKEHUIO OJHOW U3 OCHOBHBIX
nenaen u3ydeHus (U3MKU Ha YpOBHE CpeAaHEro oOIiero oOpa3oBaHUs — OBJIAJACHUIO
OOyJaroIMMHUC METOJIaMH  CaMOCTOSITENTLHOTO TUIAHUPOBAHUSA U MPOBEICHUS
(GU3NYIECKUX IKCIIEPUMEHTOB, aHAIN3a U WHTEPIIPETAMKA HH(POpMAIIUU, OTIpEICTICHHSI

AOCTOBCPHOCTH IMOJIYYCHHOI'O PC3yJibTaTa.



AKTyaJbHOCTh pEaM3alii JAaHHOM  MPOrpaMMbl  OIpPEAEISAETCS  TEM,
YTO €€ OCBOCHHE TNO03BOJSET OOydYalIIMMCS Ha MPAKTUKE O3HAKOMUTHCS
C pa3IUYHBIMM (PU3UUECKUMHU SIBIICHUSIMH, SKCIIEPUMEHTAIBHO U3YUUTh PA3JINYHbIC
(¢uznyeckue 3aKOHOMEPHOCTH, YIIIyOUTb CBOM TEOPETUYECKHE 3HAHUS, Pa3BUTh
MMEIOIIUECS] U TPUOOPECTH HOBBIE MPAKTHUECKHE YMEHUS U HABBIKU B 0OJACTH
IJIAHUPOBAHMSI, TIOJITOTOBKH, NIPOBEJICHUS, aHAJIN3a U MHTEPHPETalnu (PU3NIECKOrO
AKCIIEPUMEHTA.

[Iporpamma nmaer oOydarOmIMMCS BO3MOXKHOCTb HPHOOPECTH MPAKTUYECKHMA
OMBIT PadOTHI € TAOOPATOPHBIM 00OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMUA IPUEMAMHU
HCCJIEIOBATENbCKOW  IEATEIbHOCTH  HAYMHAIOMIET0  (PU3HKaA-IKCIIEPUMEHTATOPA,
c(OpMHUPOBATH HABBIKU OLIEHKH MOIPEUIHOCTEN pe3yIbTaTOB U3MEPEHUS (PUZNUECKUX
BeIMUMH. Peamu3anus mnporpamMmsl  CO3Aa€T  YCIOBUS A (DOPMHPOBAHMS
y 0Oy4Yaromuxcs HECTAHIaPTHOTO KPEATUBHOTO MBIIUIEHUS, COIEUCTBYET Pa3BUTHIO
WHIUBUYAIBHOCTH  CYXXJIECHHMH,  (OPMUPOBAHUIO  KYJIbTYpbl  OOOCHOBaHUS
COOCTBEHHOI'O MHEHHSI 1 CBOOOIbI €0 BBIPAXKEHHUSI.

[IporpamMma MokeT ObITH BOCTpeOOBaHAa OOYYArOIIMMUCS, KOTOpPbIE HMEIOT
MHTEPEC U MOTHUBAIIMIO K YIITyOJICHHOMY U3YUEHHUIO (PU3UKU U MAaTEMATUKH, TOTOBSITCS
K Y4aCTHIO B OJJUMITMAJaX IIKOJbHUKOB MO (PU3UKE, B pAMKAX KOTOPBIX MPETYCMOTPEH
MPAKTUYECKUN TYP.

[Iporpamma mpecnenyeT He TOJbKO 00pa30BaTeIbHbIE, HO U BOCHHUTATEIIbHbBIE
LEIU, IIOCKOJIBKY COOTBETCTBYET HJAEE OKOJOTM3allMM W HAEE NPUKIATHOU
HaIIPaBJICHHOCTH, KOTOpBIE, B YMCIIE APYTUX HJEH, INOJIOKEHbI B OCHOBY Kypca

¢usuku, nzyyaemoro Ha crynenu COOQO.

BapuaHTtsl peanu3zanuu nporpaMmMbl 4 GoOpMbI NIPOBEACHUSA 3AHATUI

Peanuzanmss mporpamMmbl  IpeNIoiaraeT  COYETaHHWE PA3IUYHBIX  (OpM
TPYNIIOBOM pabOThI (CAylmIaHWe JIEKIMH, MUCKYCCHs, MOHTQX SKCIICPUMEHTABHBIX
YCTaHOBOK, TTPOBEICHNE (PU3NIECCKUX U3MEPEHHI MO PyKOBOJICTBOM IPEIO1aBaTEIIs)
U WHIUBUIYATIbHOW pabOThl (BBIMOJTHEHHE CaMOCTOSATEIBHBIX paboT u paboT
NpaKkTUKyMa, 00pabOTKa W MHTEpIpETaIUs PEe3yNbTaTOB (PU3HUECKUX H3MEPEHUH).
Hcnonp3oBanne Takux GopM pabOTH TOMOTAET Pa3BUBATh y OOYYAIOIINXCS, C OTHOM
CTOPOHBI, HAaBBIKM BOCIPHUATHS HOBOW HWH(POpMAIMM TPU Pas3TUdHBIX (GopMax
€e Mojavu, a C JAPYroi CTOPOHBI — aKTUBHOCTh, CAMOCTOSITEIBHOCTh M TBOPYECKOE
Hayayo. B 1enmoM peamuzarnus AJaHHOW MPOTpaMMBbl  JOJDKHA TIOJIOKHUTEIHHO

CKa3bIBaThCSl KaK Ha aKTyaJu3alldd 3HAHWM, YMEHUW M HABBIKOB OOyYaroOlIUXcCs
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B paMKax UX NnpeanpodeccuoHanbHOi TEXHOIOTUYECKON (MHKEHEPHOM) MOATOTOBKH,
TaK 1 Ha COUMAIbHOM (POPMHPOBAHUU JTUYHOCTU 00YYAIOIIUXCSI.

[Iporpamma kypca paccunTana Ha 68 4acoB, B paMKax KOTOPBIX MPETyCMOTPEHBI
Takue PopMbl paboT, KaK JIEKIHH, CAMOCTOATEIbHbIE paOOTHI 1 pabOThI IPAKTUKYMA.
B xone camocTosiTenbHBIX paboT oOydaromuecss MoJ KOHTPOJEM IpernojiaBarelis
3aKpEIUIAIOT HOBBIC 3HAHUS, OTPa0aThIBAIOT ONpeeCHHbIC YMEHHS U HaBBIKU. PabOTHI
MpaKTUKyMa  TOJAPa3yMEBAIOT  CaMOCTOSITENIbHOE  pElIeHHE  O0ydYarolUMUCs
AKCIIEPUMEHTANILHBIX (PU3MUECKUX 3a7ad. TemaTuka paboT MpakTUKyMa U MOPSIOK
UX CIICIOBAHUS COOTBETCTBYIOT CTPYKTYpE TEMAaTUYECKOr0 TUIAHUPOBAHUS (e/iepatbHON
paboueili mporpamMMbl IO yueOHOMY nipeaMeTy «Pu3rkay (yriryOneHHbIN ypOBEHb).

[Iporpamma paccuMTaHa Ha peaNU3alMI0 B TEYEHHE JABYX JIET OOy4YeHHS
B 10-11 wmaccax mpu MpOBEAECHUU 3aHATUU OJUH pa3 B Heneno oObemom 1 yac
kaxpaoe. [lo ycMOTpeHuto yuuTensl MOPANOK CIEJOBAHUS 3aHITHUA MOXKET OBbITh
MU3MEHEH, @ HEKOTOPbIE MOTYT OBITh HCKJIFOYEHBI.

JlonmyckaeTcst peanu3alys 4acTH IporpamMmbl B TEUEHUE OHOTO y4eOHOro roja —
u1st oOyyaromuxcst ToJbko 10-ro unu tonbko 11-ro kimacca. OHAKO B 3TOM cCiyyae
npu pabore ¢ oOydaromuMmucs 11-ro kimacca peKOMEHIyeTcsl HaUMHATh M3JI0KEHHE
yuyeOHOro Marepuaja C TMpPOBEACHUs 3aHATHI, HaNpaBI€HHbIX Ha OCBOEHHUE
00y4aroIIMMUCS OCHOBHBIX IIPUEMOB U METO/I0B 00PAaOOTKH PE3yIbTATOB (DU3NUECKUX
MU3MEPEHUN M OIEHKH morpemHoctedi. s sToro pekomenmyercs: 1) MpoBeCTH
B kitacce 3aHaTust Ne 1, Ne 3 u Ne 5 u3 nporpammsl 10-ro kiacca; 2) 3a1ath Ha JI0M
BoInosiHeHKE 3aganuid Ne 2, No 4 i Ne 6 u3 mporpammsbr 10-ro kinacca; 3) B AajbHEHIIIEM
cienoBarb nporpamme 11-ro kiacca, UCKIIOYMB U3 HEE, N0 YCMOTPEHUIO YUUTENS,
Kakue-100 Tpu 3aHsATHs (Hanpumep, Ne 16, No 17, Ne 18).

Bo3moskHO Takke ocBoeHre oOydarommmucs 11-ro kiacca moiaHoi mporpaMMel
IIPU YCIIOBUU MPOBEACHUS 3aHATHI J1Ba pa3a B HEZel0 00beMOM 2 yaca KaxKIoe.

Psan paboT mpakTMkymMa (Ha YCMOTpPEHUE YYHUTENs) MOKET ObITh 3aJaH
oOydaromuMcsi Ha JIOM JJs CaMOCTOSITENIbHOTO BBIMIOJIHEHUSI C TOCJEAYIOIINM

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

B3aumocBa3b ¢ padoyeil MporpaMmMoii BOCIIUTAHUS
[Iporpamma pa3paboTaHa C y4yeTOM pPEKOMEHIAlMi padouelt TPOorpaMmbl
BOCIMTaHUS. B  4YacTHOCTM, OHA  YUYHWTBHIBAET IICUXOJIOTO-TIEAATOTUYECKUE

0COOEHHOCTH COOTBETCTBYIOIIECH BO3PACTHON KaTeropruu 00y4daroIuXCsl.



[IporpaMMa COOTBETCTBYET TaKUM IEISIM BOCIHUTAaHUS OOydYaromuxcs,
KaK pa3BUTHE JUYHOCTHU, CO3/IaHNE YCIOBHM JJIsl CAMOOTIPEACTICHUS U COL[MAIIU3AIINN.

[Iporpamma coAeicTByeT peEUICHUIO CIEAYIONIMX 3aJad  BOCHUTAHUS
OoOy4JaronMxcs: YCBOGHUE 3HAHUH, HOPM, JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaauLni, KOTOPbIE BRIPAOOTAIO POCCHIICKOE 001IECTBO; (OPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHONIIEHWH K OTHM HOpMaM, IIEHHOCTSIM; MNPUOOpETCHHE
COOTBETCTBYIOIIETO STUM HOPMaM, IIEHHOCTSIM, TPATUITUSM COITUOKYJIBTYPHOTO OITBITa
NOBEACHUS, OOIEHUS, MEXJIMYHOCTHBIX W COLMAIBHBIX OTHOIICHUN, MPUMEHEHHUS
MOJIYyYCHHBIX  3HAHWM;,  JOCTW)KEHHUE JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
oO1ieo0pa3oBaresibHOM mporpammbl 1o ¢usuke B cootrBeTcTBUM ¢ OI'OC COO.

[IporpaMma COOTBETCTBYET CIIEIYIOINM OCHOBHBIM HAIPABICHUSM BOCTTUTAHHSL.

1) TpymoBoe BOCHHTaHHWE — BOCHHTAHHE YBAKCHHUS K TPYIy, TPYASIIHMCS,
pesynbTaTam Tpynaa (CBOEro W JPYTUX JIIOZACH), OpUEHTalus Ha TPYIOBYIO
JeSITENBHOCTD, NoJIydeHHue  MpoQeccuu,  JUYHOCTHOE CaMOBBIPAKECHUE
B TPOAYKTHMBHOM, HPAaBCTBEHHO JOCTOWHOM TpYyJI€ B POCCHICKOM OOIIECTBE,
JOCTHKCHHE BBINAIONIUXCS PE3yabTaTOB B MPOGECCHOHATBHONU AEATEIHbHOCTH.
lleneBpIMU OpHEHTUpPAMH SIBISIOTCA: (OPMUPOBAHHWE OCO3HAHHONW TOTOBHOCTH
K TOJYYEHUI0 MPOPECCHOHAIBHOTO 00pa30BaHUs, HEMPEPHIBHOMY OOpPa30BaHUIO
B TEUCHUE >KM3HU KaK YCIOBHIO YCHEIIHOW MpodhecCHOHATBHOM U OOIIEeCTBEHHOU
NEeSATEeIbHOCTH; TOHMMaHWe creuupukd caMooOpa3oBaHHs U MPOQPECcCHOHATBHON
CaMOIIOATOTOBKM B  HMH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YYUTHCSI M TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUCHTUPOBAHHOCTH
HAa OCO3HAHHBIM BBIOOP cdepbl NPodhecCUOHATHLHOM TPYIOBOM JEATEIHLHOCTH
B POCCUICKOM OOIIECTBE C yUETOM JIMYHBIX )KU3HEHHBIX TUIAHOB, TOTPEOHOCTEN CBOECH
ceMbH, 00IIIeCTBa.

2) DKOJOrHYeCKOe BOCIUTaHHE — (POPMHUPOBAHUE IKOJOTHUECKON KYJIbTYpHI,
OTBETCTBEHHOT0, OEPEKHOT0 OTHOLIEHHSI K MPUPOJIE, OKPY’KAIOIIEH cpelie Ha OCHOBE
POCCUMCKHX TPAIUITMOHHBIX JYXOBHBIX IIEHHOCTCH, HAaBBIKOB OXpaHBI, 3aIllUTHI,
BOCCTAHOBJICHHSI TPUPOBI, OKpYyKaromeld cpenasl. LeneBbIM OpUEeHTHPOM SBISETCS
OCO3HaHWE HEOOXOAMMOCTH MIPUMCHCHHS 3HAHUS €CTCCTBEHHBIX M COIMAIBHBIX HAYK
JUISL  pa3yMHOTO, OEpexJIMBOTO MPHUPOIOINOIH30BaHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MMO3HAHMS — BOCITUTAHNE CTPEMIICHHS K TIO3HAHUIO ce0sl

U APYTUX JIOJEH, MPUPOABI U OOIIECTBA, K OTYyYEHHUIO 3HAHUN, KaueCTBEHHOTO



o0Opa3oBaHMs C Y4E€TOM JHYHOCTHBIX HMHTEPECOB M OOIIECCTBEHHBIX MOTPEOHOCTEH.
LleneBbIMU OpUEHTHpPAMHU SIBISIOTCSA: (OPMUPOBAHHUE JCSTENBHO BBIPAXKEHHOTO
MO3HABATENILHOTO HWHTEpeca B 00sacTd (GU3UKKA C YYETOM CBOUX MHTEPECOB,
CITIOCOOHOCTEH, JTOCTHIKEHUM; MOJyYeHHE TPEJCTABICHUN O COBPEMEHHOM Hay4dyHOMH
KapTUHE MHpPA, O JOCTHXKCHHSIX HAYKHM M TEXHUKH, O 3HAYEHHH HAYKH B >KU3HU
poccuiickoro oOriecTBa, 00ecredeHn ero 0e30MacHOCTH; MPUOOPETEHNE HABBIKOB
KPUTHUYECKOTO MBIIUICHUS, OINpEAENeHUs] JOCTOBEPHON Hay4yHOW uHpOpMaIuu
U KPUTUKM AaHTHHAYYHBIX I[IPEJICTABICHUMN; pPA3BUTHE WU NPUMEHEHHE HAaBBIKOB
HAOJIIOICHNS, HAKOIUIGHHS] W CHUCTeMAaTh3aluu (PaKTOB, OCMBICICHUS OIIbITa

B CCT@CTBGHHO'Hay‘IHOﬁ o0acTn IIO3HAaHUA, HCCHCHOB&TGHBCKOﬁ ACATCIBHOCTH.

Ocob0ennocTH padoOTHI YYUTE/IA IO IPOrpamMMme

[Ipu peanuszanuu IaHHOW MpOTrpaMMBbl 3ajada y4YUTEIS COCTOUT B TOM,
4TOOBl CO3/1aTh YCIOBUS NIl YCBOGHHMS OOyYarOIIMMHCS HOBBIX 3HAHU,
MpUOOPETEHUS! WMH HOBBIX YMEHHUU W 3aKpeIUICHUS HAaBBIKOB, HEOOXOIMMBIX
T TIpOBEeHUS (PU3NIECKUX IKCIIEPUMEHTOB M aHAJIHM3a MOTYYCHHBIX PE3yIbTaTOB.

JUist pelieHus 3TOM 3a/Jayd HEOOXOAMMO HallMyue B KaOuHeTe (U3UKU
00Opy/OBaHUs, KOMIUIEKTYIOIIUX M PAacXOIHBIX MaTepuasioB, TpeOyoImXcs
JUIS  TPOBEJCHUS CaMOCTOSATEIbHBIX paboT W paboT mnpaktukyma. llepeuens
npejjiaraeMeix  pabor  copmMupoBaH TakuM ~ o0Opa3oMm, UTO TOATOTOBKA
K WX TPOBEACHWIO HE [OJDKHA BBI3BIBATh CYIIECTBEHHBIX 3aTPyJHEHUH —
BCE HEOOXOAMMOE [UIsl pealM3alMi IMPOTrPaMMBbI, KaK MPaBUiIO, JIMOO HAXOAUTCA
B KaOuHeTe (U3UKH, JTUO0 JOCTYITHO B MIOBCETHEBHOM OBITOBOM OOMXOJIE.

[lepen wavamoMm 3aHATHIA yYHUTEIh CAMOCTOATEIBHO BBITIONHSET BCE
TEOPETUYECKHE 3a/IaHUS, CAMOCTOSATEIbHBIE PA0OOTHI U PabOTHI MPAKTUKYyMa, KOTOPHIE
JOJHKHBI OyIyT BBITIONHATH OOydarommecs. JTo Ja€T yYUTENIO BOBMOXKHOCTh — HE
TOJBKO  BBIIBUTh ~ BO3MOXKHBIE ~ TEXHHYECKHE  MNPOOJIEMbI, HO U MOJYYHUThH
KOHTPOJIbHBIE PE3YJIbTaThl U3MEPEHUN M UX 00pabOTKH, KOTOPBIC MOHAMOOSTCS IS
JaJbHENIIe MPOBEPKH NMPaBUILHOCTH BBINOJHEHUS paboT 00yUatoIIMMHUCS.

[TockonbKy OMHMM W3 TJABHBIX PE3yJIbTaTOB pPaOOTHl yUUTENs] B paMKax
yu4eOHOU MEeSATENBHOCTH SIBISETCS JIMYHOCTHOE Pa3BUTHE OOYYAIOUINXCS, YUUTENb
IpyU TPOBEACHWU 3aHATHHA IO TMPOTpaMMe aKTUBHO YYacTBYET B JCSATEIBHOCTH
0Oy4aromuxcsi, KOHTPOJIUPYET XOJ BBIMOJHEHUS UMHU IKCIEPUMEHTATbHONU pPabOTHI,
HAIpaBIIIET U KOPPEKTHPYET HMX JEHCTBHS, CBOEBPEMEHHO yKa3bIBaeT Ha

OIINOKH u HCOOYCTHI, MMOACKAa3bIBACT U JACMOHCTPUPYCT ITPABUJIbHBIC
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CIOCOOBI BBITIOJIHEHUSI MPAKTUYECKOU pabOThl, 00CYKIaeT MPUUUHBI U BO3MOXKHBIE
MOCJIEJICTBUSA  JIONTyCKaeMbIX oOmuOoK. Bo Bpems 3aHsATUN mOJAep>KUBAaETCS
noOposkenaTenbHas aTMOC(PEepacoTpyTHUYECTBA.

Yuutenb y4uTHIBA€T, YTO JIOTUKA OCBOCHHSI TPOTPaAMMBbl TPEANOIaraeT
MocJieIOBaTeIbHOE U3yUeHHE MaTepuaia — CHayana o0ydaromuecs JOHKHBI OCBOUTD
0a30BbIC TIPUEMBI M METOJABI MPOBEACHUS (PU3UUECKHX H3MEpPEHU M 00paboTKH
MOJIy4aeMbIX pe3yJbTaTOB, & YK€ 3aT€M MPUMEHATh WX Ha MPAKTUKEIIO CXEME «OT
IpOCTOTO K cioxHOMY». [loToMy cxema TpoOBeleHHs 3aHATHH MO MpOrpaMmme
CJIeYIOIIAs:

1) oOBsACHEHHE TEOPETUIECKOTO MaTepUalia 1o TEME;

2) TOATOTOBKA K BBHIMOJIHEHUIO CaMOCTOSTEIBLHOW paboThl WM PabOTHI
OPaKTUKyMa — OOCYXJIECHUE 3aJaHusl, YCTPOIICTBA SKCIIEPUMEHTAIBHON YCTAHOBKH,
HEOOXOAMMOI0 TEOPETHMYECKOr0 Marepuajia, IPUEMOB U METOIOB MPSMBIX
HKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CIOCOO0B X 00PAOOTKU U OLIEHKH MOTPEIIHOCTEN
U3MEPEHUN;

3) mpoBeaeHHE CAaMOCTOSATEILHON paObOTHI HITH PA0OTHI IPAKTUKYMa, KOHTPOJIh
MPABIJIBHOCTH MPOBEICHUS U3MEPEHHUI;

4) oOpa®oTka  MOJYYCHHBIX  JKCICPUMEHTAJBHBIX  JAaHHBIX,  OICHKA
IIOIPEITHOCTEN;

5) oOcyxkaeHue pe3yabTaToB 00pabOTKH MOJYYEHHBIX SKCIICPUMEHTATBHBIX
JaHHBIX U IPOBEPKA UX MPABUIbHOCTH.

B ciydae HexBaTKM BpeMEHU Ha peaan3aliio B Ki1acce MyHKTa 4 JaHHON CXEMBI
oOyyaroluM TMpeajaraercs BbIIIOJHUTh COOTBETCTBYIOIIME JEHCTBUS JOMa, a
OYHKT 5 peanu3yeTcss B Hayaje CIEYIOLIEro 3aHsATHs, MO0 HeoOXOoIuMble

00CYXIeHHSI TIPOBOAATCS C OOYYAIOIIMMUCS B TIOPSIIKE MHAUBUAYATBLHON paOOTHI.



COIEPKAHUE SJIEKTUBHOI'O KYPCA «OCHOBBI ®U3NYECKOI'O
SKCHEPUMEHTA(®U3UKO-MATEMATUYECKUAMN ITPODNIb)»

10 KJIACC

3ansaTue 1. [lorpemHocTy B 3KCNIepuMeHTe

Jekyua «llorpemHocTy mnpsAMBIX u3MepeHui». OOcyxIaercs Mnpupoja
BO3HUKHOBEHHUS MOTPENTHOCTEN, METOIbI X MUHUMHU3ALIMNA U OLICHKH.

Jekyusa «llorpemHOCTH KOCBEHHBIX H3MEpeHUi». OOCYXKAAIOTCS METOJBI
Y IIPUEMBI OLICHKH IIOTPELIHOCTEN KOCBEHHBIX U3MEPEHUM.

Hcnonvzyemvie mamepuanot: [4], gacts 1.

3ansaTue 2. OueHka NOrpenrHoOCTeil NPSIMbIX M KOCBEHHBIX H3MepPeH
Camocmoamenvhnasn paboma «OneHKA IOTPEITHOCTEN KOCBEHHBIX U3MEPECHUI

I10 PC3yJibTaTaM IIPAMBIX H3M€p€HHﬁ>).

3anaTne 3.  Ycpeannenue — u3Mepenuil.  CiayuaiiHasi ~ NOrpemIHOCTb.
Kunemaruveckue uzmepeHust

Jexkyua «CiyyaiiHple TOTPEIIHOCT». B COOTBETCTBUU C YPOBHEM MOATOTOBKHU
oOy4Jaronmxcsi ¥ JOCTYITHBIM 000pY/I0BAHUEM MOKET OBITh MIPOBEACHA OJIHA U3 BYX
paboT MpakTUKyMa.

Ilpakmukym Ne 1

3adanue. Ornpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIOI CKOpPOCTb
JBUYKEHUSI 3€PHBIILIKA MIIEHa B OyTHUIKE C BOJOM.

Obopyoosanue. IliieHO, HamMoOJHEHHass BOJOW IJIACTUKOBas  OyThUIKA
C OTPE3aHHBIM I'OPJIBIIIKOM, CEKYHAOMED, JINHEUKA.

Kpamkoe onucanue pewenus. llpoBomutrcss  cepusi  DKCIEPUMEHTOB
10 U3MEPEHUIO C IIOMOILBIO CEKYHIOMEPA BPEMEHH NPOXO0KICHUS 3€PHBIIIKOM ITILIEHA
B TOJIIE BOABI HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSHHUS BAOJb BEPTUKAIIM.
Brruncnsgercs cpegHee BpeMs IBWXKEHUsA 3epeH.  PaccuuThiBaeTcs  cpenHss
YCTAaHOBUBUIASICA CKOPOCTH 3TOrO NBMKEHUSA. OLIEHUBAETCS TOTPEIIHOCTb.

Onucanue cxoxcei pabomel NPAKMUKyMAa: BCEPOCCUICKas OJUMIIHUaAa

ITKOJILHUKOB 110 (pu3MKe, pernoHanbHbIl dTan 2023 r., 3agava «IImeHo u BI3KOCTH

[9, 10].



Ilpakmukym Ne 2

3aoanue. CobepuTe yCTaHOBKY IS 3allyCKa IIapuKa B TMOJET ¢ HEKOTOPOM
BBICOTHI C (DMKCHPOBAHHOW TOPH30HTAJIBLHOM HaudallbHOW CKOpocThio. MccnemyiiTe
3aBUCHUMOCTh BEPTHUKAIBHOM W TOPU3OHTAIBHON KOOPAMHAT IIApUKa MPU MOJIETE.
Onpenenure CKOPOCTh MIApUKa B HAYaJIe MOJIETA.

Obopyoosanue. CTanbHOM  1IApUK, IIYCKOBOE YCTPOMCTBO  (OTPE30K
ATIOMUHUEBOr0 NpOdUIIs, MarHUT HEOJMMOBBIN, JIBa CTaJbHBIX IIAPUKA), IITATUB
C JTanKoil 1 My TOM, MaSIPHBIN CKOTY, PYJIETKa, KOMUPOBaJIbHAsl Oymara.

Kpamxoe onucanue pewenus. OcyiiectBisieTcs cOOpKa MyCKOBOM yCTaHOBKH.
[IpoBoauTcsa ceprs 3KCHEPUMEHTOB IO 3aIlyCKy LIApHKA B IOJET U WU3MEPEHHUIO
KOOPJIMHAT MaJeHUS IIapuKa OTHOCUTEIBHO TOUKHU cOpoca. [1o momyueHHbIM JaHHBIM
pacCUUTHIBAECTCS HAYalbHasA CKOPOCTH MOJIETa MIapUKAa.

Onucanue cxodxceil pabomsl NpakmMukyma: MEXKIyHapoOAHas OJUMIIHaaa

10 3KcriepuMeHTanbHoM pusuke 2021 r., 3amaua «[Tymkay [11].

3ansTue 4. [Ipocreiilnue reoMeTpruyecKue u3MepeHnst

Ilpakmuxym

3aoanue. Onpenenute ¢ MaKCUMAJIbHOW TOYHOCTBIO TOJIIIMHY IPOBOJIOKH
Y BHEIIIHUW TMAMETP UIJIbI, IJIOMIA b HAPUCOBAHHOM Ha TUCTe Oymaru Gurypsl, 00bem
Opycka. OLeHuTe NOrPelTHOCTH.

Obopyoosanue. IlpoBosoka, wurjia OT mmpuiia (CO CTOYECHHBIM OCTPUEM),
n300paxkeHne (Urypbl CI0oXHOW (OpMBI Ha pa3IMHOBAHHOW KBajpaTamu Oymare,
JEPEBSIHHBIN OPYCOK, TUHENKA, ITAaHT€HIIUPKYJIb.

Kpamxoe onucanue pewenus. 1IpoBoasTcs U3MepeHUs: TOJIIIMHBI IPOBOJIOKH
MeTonoM psfoB. [IpoBoauTCS M3MEpeHHE AUaMeTpa Uribl METOJO0M IMPOKATHIBAHUAI.
[IpoBonuTCs U3MEpeHue TWIoMaau GUTYPbl METOJOM ITOJICUYETAa TUIOIIA/IN 10 KIIETKaM
CeTKH u3BecTHOro mara. [IpoBoguTcs uaMepeHue radbapuToB OpycKa M BBIYHCICHUE
ero obbema. OIIEHMBAETCS MOTPENTHOCTh H3MEPEHHBIX BenuduH. I[IpoBoguTcs

IMPOBCPKA NPABUJIBHOCTHU U3MCPCHUA IUaMETpPa UTJIbI C TIOMOUIBIO IITAHTCHIIUPKYJIA.

3ansatue 5. I'padukm >SKcnepuMeHTANBHBIX 3aBucuMocreil. I'paduueckas
00padoTKa JTaHHBIX
Jexkuua «Odopmnenne TpapuKOB HSKCIECPUMEHTAIBHBIX 3aBUCUMOCTEH.

I'paduaeckas oOpaboTKa JTaHHBIXY.
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OO6cyxnaloTcsi OCHOBHBIE TMpaBmia odopmiieHus TpaduKOB 3aBUCUMOCTEU
(Gbu3HYeCKUX BETMYUH APYT OT ApyTa.

Camocmosamenvnaa pavoma «IloctpoeHue TrpaguKoOB B COOTBETCTBHU
C U3YYEHHBIMHU MPABWJIAMH C UCIIOJIB30BAaHUEM I'OTOBBIX TAOJIUIL C JAHHBIMIY.

Hcnonvzyemvie mamepuanvl: METONUYECKHE peKkoMeHmanuu lleHTpanbHOMN
MPEAMETHO-METOAMYECKOM KOMHCCHHM TIO OICHUBaHUIO OdopmiieHHs TpaduKoB

Ha MPAKTHYCCKUX Typax BCEPOCCUHUCKOM OJUMITMA/IBI IIIKOJIBHUKOB 110 (u3uke [12].

3ansaTne 6. O0padoTKa HeJIMHEHHBIX 3aBUCHMOCTE: JIMHeapu3auus, MOACYeT
IUIOIIATH MO/ TPA(PUKOM, IOCTPOEHHE KACATENbHBIX K rpaguky

Jexkuusa «JIluHeapu3anus OSKCIEPUMEHTAIBHBIX 3aBUCHUMOCTEM U JApyrue
rpaduyeckue crocoObl 00pabOTKH JaHHBIXY.

OOcykmaeTcss ~ METOJ  3aMEHbl  [EPEMEHHBIX  MpU  JIMHEAPU3AIUH
AKCIIEPUMEHTANIbHBIX 3aBUCUMOCTEH. OOcyxmaeTcss (PU3MUECKUN CMBICH TUIOMIAIN

1oJ rpa)uKOM U yTI0BOT0 KO3 (ULIMEHTa KacaTeIbHOU K rpaduKy.

3ansatue 7. MH3MepeHHe 3aBHCHMOCTH KOOPIAMHATHI TPAHUIBI 00JaCTH
HAMOKAaHUs OT BpeMeHH. JInHeapu3aius 3aBUCUMOCTH

Ilpakmuxym

3aoanue. BoipexbTe U3 OyMakHOU candeTku JIeHTy AauHoi 30 ¢M U IIUPUHON
2—3 cM. OmycTuTe KOHEell OyMa)KHOM JICHTHI B BOJY U BKJIFOUHUTE CEKyHAOMEp. M3yunte
3aBUCUMOCTh KOOPJWHATHI TPAHUIIBI 00JIACTH, MPOTUTABIICHCS BOJOM, OT BPEMCHH.
Onpenenure xapakTep 3TON 3aBUCUMOCTH.

Ob6opyoosanue. Cexyngomep, OyMaxkuble canderku, pyjieTka, yamka [letpu.

Kpamxoe onucanue pewenus. CTaBUTCS OIBIT TO H3YYEHUIO JIBUKCHUS
IpaHUIlbl HAMOKaHUs OyMakHOW canderku. HMcmonb3yeTcss 3aMeHa TEPEeMEHHBIX
JUTSL JIMHEApU3allMM 3aBHCUMOCTH M TIOCTPOCHHS JIMHEHWHOro Trpaduka, KOTOPBIM
BITOCJICICTBHH TIO3BOJIIET CYJAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceii pabomuol npakmuxyma. [5], 3amaua Ne 32 «Hamoxanue

TKaHHN».

3ansTue 8. U3yyeHne ynpyroro rucrepe3uca
Ipakmuxkym
3aoanue. 3akpenurte ¢ TOMOUIBIO 3a)KMMa JIMHEWKY Ha cTojie. [IpoaeHbTe qy)Ky

3aKMMa B KOJIBIIO OAHKOBCKOW PE3WHKH. 3allelUTe KPIOYKOM JUHAMOMETPA KOJIBIIO
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pe3uHku. M3mepbTe 3aBUCUMOCTb JJIMHBI PE3MHKUM OT  PACTITHBAIOLIEH  CHJIbI
IIpU Harpyske (pacTsbkeHuH) u pasrpyske. [Iposennre nsmepenus ¢ marom B 0,5 H,
pU KaXJI0M n3MepeHuu aenaite 3aaepxkky B 30 c. [loctpoiite rpaduk n3mepeHHON
3aBHCHUMOCTH, ONUIINTE ee Xapakrep. Crenaiite NpennoyokeHuss O IpUYUHaX
HabOo1aeMoit 3aBUCUMOCTH. PaccunTaiiTe, B Kakux npeaenax JeKUT KO UIIUEHT
KECTKOCTU PE3UHOBOro Kousblia. Vcronb3ys NOJNyYEHHbIE JaHHBIC, PACCUUTANTE,
KAKYyI0 SHEPTHUIO MOIJIOTHIIA PE3UHKA 32 BPEMSI IPOBEACHUS U3MEPEHHM.

Obopyoosanue. JIunHeiika, 3aKUM, JUHAMOMETP C IpeneaoM uaMmepenuid 5 H,
PE3UHOBOE KOJIBIIO (pe3uHKa 1Ji1 OaHKHOT), CEKYHIOMED.

Kpamxoe onucanue pewenus. BeINOTHAETCS ONBIT IO U3YYEHUIO 3aBUCUMOCTH
CWJIbl YIPYTOCTH PE3UHOBOTO KOJIbLIA OT €0 JAJIMHBI IPU MTOCTEIIEHHOM YBEJIMYEHUH
U IpU TOCTENEHHOM YMEHBIIEHMM pacTsaruBatonieil cuibl. HaOmogaercs siBiaeHue
yOpyroro rucrepesuca. J[Be TMOMy4YeHHbIE SKCHEPUMEHTAIbHBIE 3aBHCHUMOCTHU

HAHOCATCA Ha OJUH I’paq)I/IK HpOBOI[I/ITCH aHaJIM3 MMOJYYCHHBIX PC3YJIbTATOB.

3ansitue 9. Haxo:kneHue Maccbl JIMHEHKM M IINPUHIA ¢ [OMOIIbIO
YPABHOBEIIMBAHUS pblYara

Ilpakmuxkym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO MACCy INIMPHUIIA U MacCy
JIMHENKU.

Obopyodosanue. npui o0bemom 20 MJ1, IMHEIKA, CTaKaH ¢ BOAOM.

Kpamxoe onucanue pewenus. K KOHLYy JMHEWKH, KOTOpPAsl HCIOJb3YETCA
B KaueCTBE pbluara, NoJABEIIMBAETCS MIpull. M3mepsieTcs 3aBUCUMOCTh KOOPAUHATHI
TOYKH OTIOPBI YPABHOBEIIIEHHOTO phlyara OT 00beMa Bojibl B 1impuiie. [1o moayueHHbIM
JTAHHBIM OMPECIISAIOTCS Macca MIPUIlAa U Macca JIMHEHKH.

Onucanue cxodxceil pabomvl NpakmuKyma: PETUOHAIBHBIA 3Tall OJUMITAA]IBI

um. J[x. K. Makcsemna o pusuke, 2014 r., 8 knacc, 3anada « HemecTpyKTHBHBINM aHATIH3Y.

3anaTue 10. U3mepenue ko3¢gdunueHTa IHepreTudecKux noTepb Mpu 0TCKOKe
HIAPUKA OT OBEPXHOCTH

Ilpakmuxkym

3adanue. 1lpoBennure McCCIEIOBAaHUE 3aBHUCHMOCTH BBICOTBI OTCKOKA ILIapUKa
1I0CJIE COYIapeHusi C MOBEPXHOCTBIO CTOJIA OT BBICOTHI cOpoca. IlpoBenuTe ombIT

JUISL IBYX THUIIOB IIAapUKOB. OIpeaennTe XxapakTep 3aBUCUMOCTH.
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Obopyoosanue. lllapuk nas HACTONBHOTO TEHHHCA, PE3WHOBBIM IIApUK
«TOMPBITYHY, PYJIETKA, MAISIPHBIN CKOTY.

Kpamxoe onucanue pewienus. IIpoOBOIUTCS ONBIT MO HU3MEPEHHUIO BBICOTHI
OTCKOKa MIAapHKa IOCJIE COYNAapeHUss C MOBEPXHOCTHIO TOPU30HTAIBHOTO CTOJIA
B 3aBUCHMOCTH OT BBICOTBI cOpoca. M3mepeHust mpoBOJSTCS AJ1sl IBYX THUIIOB IIAPUKOB.
JIJisi pe3UHOBOTO IIapUKa 3aBUCUMOCTH SIBIISIETCA MPSAMOU MPOMOPUHUOHAIBHOCTHIO,
JUIsIT 1IapuKa OT HACTOJBHOTO TEHHUCA 3aBUCHMOCTb HE SIBIIIETCS TaKOBOM.

O06cyxnar0Tcs BO3MOXKHBIC TPUINHBI TOTyYE€HHBIX PE3yIbTaTOB.

3ansaTue 11. OnpenesieHue TenI10eMKOCTH TBEP/OTO TeJia

Ilpakmuxym

3aoanue. Onpenennte ¢ MAKCUMaIbHOU TOYHOCTHIO TEINIOEMKOCTh TPY3HUKa.

Obopyoosanue. I'py3ux maccoit 50 1, ctakan 06bemoM 0,2 J1 ¢ B0 KOMHATHOM
TEeMIIepaTypbl, EeMKOCTh C TOpsuyed BOJOH, JBa TepMoMeTpa, caideTk, MOIHOC,
HUTB.

Kpamxoe onucanue pewenus. [IpOBOAUTCS OTBIT 1O U3MEPEHHUIO TETNTIOEMKOCTH
rpy3uka METOJIOM TMEpPeHOca €ro W3 XOJOJHOW BOABI B ropsuyro. OreHHBaeTCs
M3MEHEHHE TeMIIepaTyphbl XOJIOTHON BOJIBI 32 CUET MOJTYUYEHHUSI KOJIMYECTBA TETUIOTHI

OT FOPSTYErO IPy3HUKA.

3ansTue 12. U3MepeHue TeMmnepaTypbl PyK JKCIEPUMEHTATOPA W JaBJICHMSI,
KOTOpOe MOTI'YT CO3/1aTh €ro Jierkue

Ilpakmuxym

3aoanue. 1) Omnpenenure BHyTpeHHee cedeHue Tpyoku. Ilomcoemunure
K mmpuiy oobemom 20 M TpyOKy C NOMEIIEHHOW B Hee Karuied BOJbL. 3aKMUTE
IITPHI] B JTQJOHSX M HarpeBalTe ero TakuM oOpa3oM B TeueHune 5 MUHYT. M3mepbTre
nepeMenieHne Karm 1o TpyOke. Mcmonms3ys TonydeHHBIC JaHHBIC, OIECHUTE
TEMITepaTypy PyK sKcmepuMmeHtaropa. 2) JloxkauTech, Koraa IINpHIl CHOBA MPUMET
KOMHATHYIO TeMIiepatypy. BayBas Bo3ayx B CBOOOJHBIN KOHEI] TPYOKH, U3MEPHTE
NepeMeIeHre Karuii Mpyu MaKCUMaJIbHOM JIaBJIEHUU BO3/IyXa, CO3/IaBaéMOM Ha KOHIIE
TpyOku. Micnonb3ys moJiy4eHHbIE TaHHbIC, OTICHUTE JaBJICHHE, KOTOPOE MOTYT CO3/1aTh
JIETKUE IKCIIEPUMEHTATOPA.

Obopyoosanue. lnpur; o6bemom 20 mi1, TpyOka OT HH(OY3MOHHON CHUCTEMBI,

BOJIa, JINHENKA, CEKYHIOMED.
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Kpamroe onucanue pewenus. 1) K mmpuiry oobemom 20 M1 OJCOSTUHSIECTCS

TpyOKa c MOMEIIeHHOU B Hee Karuiek Bojbl. [lInpun HarpeBaeTcs pykaMu, usmepsieTcs
nepeMelnieHre Kami no Tpyoke. Ha ocHoBe maHHBIX O ceueHUU TPYOKU U oObeMe
BO3/lyXa B IIMNPHIIE PACCUUTHIBAECTCS TEMIEPATYpa PYyK AKCHEPUMEHTATOPA.
2) Hcnome3ysi Ty K€ YCTaHOBKY, ASKCIICPUMEHTATOP CO3JAeT JaBJICHUE BHYTpPHU
cBOOOMHOTO KOHIa TpyOku. Kams Bomel mepememiaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEILECHHM OLECHHUBAETCA AABJIECHUE, KOTOPOE€ MOTYT CO3/1aTh JIETKHE
3KCIIEPUMEHTATOPA.

Onucanue cxodxceil pabomvl npaxkmuxyma: 1) 3aKIIOYUTETBHBIA  ATall
BCEPOCCUICKOM OJIMMITAAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HaceimeHHsii
nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IdPexTuBHBIN KOIPPUUHMEHT KECTKOCTH cucTeMbl. OnpenesieHue
MoayJs FOHra npoBos1oku ¢ noMoubI0 peryara. Onpegesenue npeaesia ynpyroi
nedopmanuu

Ilpakmuxym

3aoanue. Onipenenute ¢ MAKCUMAJIBHON TOYHOCTBIO MO1yJib FOHTa MpoBOJIOKH.

Obopyoosanue. 11ITaTuB ¢ AByMS JanKaMu, IPOBOJIOKA, JIMHEWKA JAepeBsHHAS
mmHOoU 50 cM, Tpy3bl Maccoit o 50 r, ABa KaHIETSIPCKUX 3aKUMa.

Kpamxoe onucanue pewenus. JInHeWKa MOABEIIMBACTCS HA IPOBOJIOKE Tak,
YTOOBI IOJYYHUJICS CUJIBHO HEPaBHOIUICUNH phiuar. bamkHUN K TOYKE 1Mo Beca KOHEIl
TOPU30HTAIBHON JIMHEWKU ONUPAETCsl CHU3Y Ha JIankKy mratuBa. K apyromy KoHILYy
JVHEWKN TOJABEIIMBAIOTCA Tpy3bl. l3MepseTcs 3aBUCUMOCTb CMENIEHWS KOHIA
JINHENKH, K KOTOPOMY ITOJBEIIMBAKOTCS IPY3bl, OT UX CyMMapHOU Macchl. Ha ocHOBe
IIOJYYEHHBIX JAHHBIX U F€OMETPUYECKUX IapaMeTPOB YCTAHOBKH PACCUMUTHIBACTCS
MoyJib KOHra npoBOIOKH.

Onucanue cxooiceii pabomol npaxkmuxyma: [6], 3amaua Ne 9.30.

3ansaTue 14. U3mepenue K03(p(PpUIEeHTA NOBEPXHOCTHOTO HATSKEHUSA METOOM
OTpbIBA

Ipakmuxkym

3aoanue. Tlpupymaiite cmoco® wW3MEpeHUs CHUJIbI, KOTOPYIO Tpedyercs
NPWIOKHUTH K MPOBOJIOYHOM PAMKE JJIsi TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTU
Boabl. [IpoBemute OSKCHEPUMEHT W OIEHUTE KOA(Q(UIMEHT TOBEPXHOCTHOTO

HaTs2KCHHUA BOIBI.
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Obopyodosanue. KroBeta mupokas ¢ BOJI0H, IPOBOJIOKA, BEChI, HUTh.

Kpamxkoe onucanue pewenus. IIpoBOINUTCS OMBIT MO U3MEPEHUIO CUIIBI OTPHIBA
MIPOBOJIOYHON PaMKH OT TIOBEPXHOCTH BOJBI MPH Pa3IUYHBIX TEPUMETPAX PaMKH.
[TpoBoauTcs oreHka ko3 puImeHTa TOBEPXHOCTHOTO HATSHKCHHS BOJIBI.

Onucanue cxoaiceti pabomol npaxmuxyma: [7], 3amaaa Ne 331.

3ansaTue 15. OmnpenesieHue TOYKM POCHL. 3HAKOMCTBO € JJIEKTPHYECKUM
KOH/JIEHCATOPOM

Ilpakmukym Ne 1

3aoanue. O1IeHUTE BIAKHOCTh BO3/lyXa B KOMHATE.

Obopyodosanue. ITpoOupka CTEKIISIHHAs, MaJICHbKHUE KYCOUKH Jibjia, TEPMOMETP,
Ta0JIMIIa 3aBUCUMOCTH JIaBJICHUSI HACBIIIIEHHOTO 1apa BOJAbI OT TEMIIEPATypPHI.

Kpamxoe onucanue pewenusi. B nmpoOUpKy ¢ BOJOM MOCTENEHHO JO0OABIISIOT
KYCOYKH JIbJIa ¥ JOKUJAIOTCS MOMEHTA BBICTYTUICHHSI Karellb POChl Ha TIOBEPXHOCTH
npobupku. [lo mMmosy4eHHBIM JaHHBIM O TEMIEpaType TOYKE POCHI C TMOMOIIBIO
TAaOJMIBl 3aBUCHMOCTH JIaBJICHUS HACBHIICHHOTO Tapa BOABI OT TEMIIEpaTyphl
OTIPEIEISAETCS OTHOCUTEIbHAS BIAYKHOCTh BO3/[yXa B KOMHATE.

Onucanue cxoodicei pabomsr npaxmuxyma: [8], rmaBa Ne 3, mabopaTtophas
paborta Ne 9.

Ilpakmukym Ne 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOW  TOYHOCTBIO  OTHOIICHUE
AIEKTPUUECKUX EMKOCTEH JIBYX KOHACHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJMTUYECKUX  KOHJIEHCATOPa,  BOJBTMETD,
Oatapelika, COeTUHUTEIBHBIC TPOBO/IA.

Kpamxkoe onucanue pewenus. ITpoBOAUTCS OMBIT MO 3apsaKke KOHAEHCATOpa
OT JPYroro 3apaHee 3apsOKEHHOTO KOHJEHcartopa. M3MmepsroTcss HampshKeHUs
Ha KOHJEHcaTopax A0 M Mocje mojakirodeHui. OIeHUBaeTCsl OTHOIIEHUE €MKOCTEH
KOHJICHCATOPOB.

Onucanue cxoorcetl pabomol npakmukyma.: [6], 3agaga Ne 10.22.

3ansaTue 16. U3yueHue nmpouecca pa3psiku KOHIEHCATOpa

Ipakmuxkym

3aoanue. I3yunTe 3aBUCUMOCTH HAIPSKEHUS HA KOHJEHCATOPE OT BPEMEHU
npu ero paspsiake. OnpeneanTe eMKOCTh KOHIEHCaTopa.

Obopyodosanue. INESKTPOIUTUICCKUN KOHIAECHCATOP, BOJBTMETP, OaTapeiika,

CEKYHJIOMEp, COEUHUTEIbHbBIC TPOBOA.
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Kpamkoe onucanue pewenusa. IlpoBoguTcs U3MEpeHHE 3aBUCHMOCTHU
HANpsDKEHUST Ha pa3pspKarolieMcsl KOHJIEHCATOpe OT BpeMmeHH. Jlemaercst oneHKa
€MKOCTH KOHJIeHCaTopa. B KkadecTBe CONMPOTHUBIICHHS IS pa3psaKd KOHICHCATOpa
BBICTYIIaeT BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooxceit pabomor npakmukyma: [5], 3amaga Ne 10 «M3ydenune

cBeTomoa» (dacth Ne 1).

3ansaTue 17. Onpenesienue yaeJbHOr0 CONPOTHBJIEHUSI MATEPHUAJIA MIPOBOJIOKHT

Ilpakmuxkym

3aoanue. Onpenenute yAaeIbHOE COMPOTUBICHUE MPOBOJIOKH.

Obopyoosanue. JIBa mynpTUMeTpa (B peXuMe BOJBTMETPA U aMIepMeETpa),
COCIMHUTENbHBIE TpOBOAa,  Oarapeiika, oOpa3lubl  NIPOBOJOKH,  JIMHEWKAa,
MHKPOMETP.

Kpamxoe onucanue pewenus. Vccnemyemas TMpOBOJIOKA COEIUHSETCS
MIOCJIEIOBATEIBHO € aMIIEPMETPOM M TOJAKIIOYaeTcs K Oatapeiike. IlapamiensHo
y4acTKy MPOBOJIOKH MOJKIIFOYAETCS BOJIBTMETP. M3 OTHOIIEHUS TOKa3aHU TPUOOPOB
PaCCUUTHIBAETCS CONMPOTUBIIEHUE YyYacTKa MPOBOJIOKHU, MOCIE YETO U3MEPSAIOTCA €r0
reoMeTpudeckue pasmepbl. M3 MOJNydeHHBIX MaHHBIX OIPEHEIAETCS YIEIbHOE
COITPOTHUBIIEHUE MaTEpHUalia, U3 KOTOPOTrO U3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxooicell pabomuvl npakmuxyma: MexXayHapoaHas oJaUMIUaga

1o dKcrepuMenTanbHol (usuke 2022 r., 3agada «Majoe COpOTUBICHUEY.

3ansaTue 18. HN3mepenne BOJILT-aMIICPHOM XapaKTePUCTHKHU
MOJIyIIPOBOJAHMKOBOIO 1HOAA

Ilpakmuxkym

3aoanue. 3mepbTe 3aBUCUMOCTh CHJIBI TOKa, MPOTEKAIOUIEro 4Yepe3 AHO/,
OT MOJABAaEMOI0 Ha HEro HampsbKeHus (B MPSIMOM M OOpaTHOM HAmpaBJICHHUH).
[TocTpotiTe rpad ik BOIHT-aMIEPHON XapaKTEPUCTUKH JTHOIA.

Obopyoosanue. BonbT™meTp, aMImepMmerp, COEIWHUTENbHBIE IPOBOJA,
MOJTYITPOBOJTHUKOBBIN JTNOJI, MAKETHAsI IJIaTa, IEPEMEHHBINA PE3UCTOp, OaTapeika.

Kpamxkoe onucanue pewenus. 1IpoBoauTtces s3kCiepuMeHT 10 nu3Mepennio BAX
JIM0J1a B IPSIMOM M 0OOpaTHOM HANpaBIJICHUU.

Onucanue cxooicetl pabomsr npakmukyma: [8], rmaBa Ne 4, mabopaTopHas

pabota Ne 9.
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11 KJIACC

3ansitue 1. Onenka BeJJMYMHBI TOPU30OHTAJILHOM COCTABJISIIONIE MATHUTHOM
HHIYKIIMA MATHUTHOTO MOJs 3eMJIH

Ipakmukym

3aoanue. OueHUTE MOJYIb TOPU3OHTAIBHOM COCTaBISIIONICH BEKTOpa
MarHUTHOW MHAYKIIMH MarHATHOTO TTOJISI 3€MJTH.

Obopyoosanue. Kommnac, conenoun (amamerp 10 cm, 150 BuTKOB),
71ab0opaTopHbIil OJOK MUTAHUSA, TPAHCIIOPTHUD.

Kpamxkoe onucanue pewenus. TIpoBOIUTCS SKCIEPUMEHT MO OMPEACICHUIO
MIPOCTPAHCTBEHHOW OPHEHTAIIMH BEKTOPA WHIAYKIIMM MAarHUTHOTO TIOJIS, CO3aBAEMOTO
Ha OCH COJICHOUJIA MPU CYIIEPIO3UIIMA MAarHUTHOTO TOJIsl 3eMJIM U MarHUTHOTO TIOJIS
COJICHOHa, B 3aBUCUMOCTH OT CHJIBI TOKAa B BUTKax cosieHoua. [1o 3Toit 3aBUCUMOCTH
OTpeNeNsieTCss MOAYJIb TOPU3OHTAIBHOW COCTABISIONMICH BEKTOpa MAarHUTHOM
WHIYKITAA MarHUTHOTO TIOJIST 3EMITH.

Onucanue cxooicer pabomsr npakmukyma: [8], rmaBa Ne 4, mabopaTopHas
pabota Ne 12.

3anstue 2. H3mepeHue 3aBHCHMOCTH BeJWYMHBI MATHMTHOH WHIAYKIHMHU
MATHUTHOTIO MOJIS MATHUTA OT PACCTOSIHUSA

Ipakmuxkym

3aoanue. 3yunte 3aBUCUMOCTb BEIMYMHBI MATHUTHON MHAYKITUM MAarHUTHOTO
IOJISl TTOCTOSIHHOTO MAarHWTa Ha €ro MpOAOJbHOM OCU CHUMMETPUU OT PACCTOSIHUS
MEKy HEHTPOM MarHuta U TOYKOW U3MEPEHUN.

Obopyodosanue. ~ CMapT@oH ¢  MNPEIyCTAHOBICHHBIM  MPOTPAMMHBIM
obecriedyeHUEeM Il MU3MEPEHHUS BEJIWYMHBI MArHUTHOTO TIOJS, MWJIMHAPUYECKUN
MAarHuT, JITHEWKA, MaJIAPHBIA CKOTY.

Kpamxoe onucanue pewenus. C mOMOIIBIO TaTYUKOB cMapThOHA MTPOBOIUTCS
pAMOE U3MEPEHUE BEIWYMHBI MATHUTHOM WHIYKIWHM MarHUTHOTO MOJISI Ha OCH

OUIMHAPHUYCCKOIO MarouTa B 3aBUCHUMOCTH OT paCCTOAHHA 10 HECTO.

3ansaTue 3. HaGa01eHue MATHUTHOTO TUCTEpPe3nca

Ipakmuxkym

3aoanue. HamortailTe HECKOJBKO BUTKOB  HM30JMPOBAHHOTO IMPOBOJA
Ha IWIMHJIPUYECKYI0 YacTh Janku mTaruBa. llonHecute TOpen Jsanku OJU3KO

K ITOJIOKECHHUIO JaTYWMKa MarHUTHOI'O ITOJIA MOOMIBLHOTO TCJIG(I)OHEL Hoz:aﬁTe
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AMEKTPUYECKUN TOK B TMPOBOI. I3MepbTe 3aBUCMMOCTh BEIWYWHBI WHIYKIIAW
MarHUTHOTO TIOJII Ha TOPIIE JIAKU OT CHJIBI TPOTEKAIONIETO 4Yepe3 MPOBOJ TOKa.
Jist  3TOTO BHAYaje TMOBBIIANTE 3HAYECHHWS  CHIbI  MPOTEKAIOMIETO TOKa
710 MAKCHMAJIHO BO3MOYKHOTO 3HAYCHHUS, a TOTOM TIOHMKANTE 10 HYJICBOTO 3HAUCHHUSI.
3aTeM CMEHUTE MOJIIPHOCTh MOAKIIOYEHUS HMCTOYHMKA TOKAa U TOBTOPUTE OIIbIT.
[TocTpotiTe rpaduk, OMUCHIBAIOMINN 3aBUCUMOCTh BEIMYMHBI MArHUTHOW WHIYKIIHH
Ha TOPIIE JIAIKU OT CHJIBI IPOTEKAIOIIETO Yepe3 MPOBO/ TOKA.

Obopydosanue. ~ CMapTpoH ¢  NPEOyCTAHOBIECHHBIM  MPOTPAMMHBIM
obOecrieueHreM JUIsi M3MEPEHHUs BEIUYMHBI MAarHUTHOTO TIOJS, IITAaTHB C JABYMS
JanKaMmH, OJHa M3 KOTOPBIX JOJDKHA OBbITh >KENe3HOM (MM APYrod >KeJe3HbIN
CEpMICYHUK), JTa0OpPaTOPHBI WCTOYHUK THUTAHUS, OJHOKUIBHBIM H30JMPOBAHHBIN
IPOBOJI, BBIICPKUBAIOIMIMK MaKCUMAJIbHBIH TOK  JaOOpaTOPHOTO  MCTOYHHUKA
MTATaHU.

Kpamxoe onucanue pewenus. Jlanka mraTuBa OOMAaTHIBACTCS HECKOJIBKUMU
BUTKaMHU TOJICTOTO HW30JHMPOBaHHOTO mpoBoja. C moOMOIIBI0 JabOpaTOPHOTO
HMCTOYHHMKA TTUTAHUS Yepe3 MPOBOJI MPOITyCKACTCs ANEKTpUIeckuii Tok. CHavama TOK
IPOIYCKAIOT B OJHOM HANpPABJICHUHM C TIOCTECTICHHBIM YBEJIMYEHHEM CHJIBI TOKa
U e¢ TOCICOyIONUM  YMCHBIICHHEM, TIOTOM  TPOLEAYypYy  IOBTOPSIOT
JUTSl TIPOTUBOTIONIOKHOTO HAampaBlieHus Toka. [Ipum 3ToM u3MepsieTcss BeIMYMHA
WHIYKIIMA MarHUTHOTO TIOJIS HAa TOPIE JIANIKM INTaTHBA C TOMOIIBIO MOOHIBLHOTO
tenedora. CTpOUTCS 3aBUCHMOCTD BETMYMHBI WHAYKIIUA MAarHUTHOTO TTOJISI OT CHUIBI
IPOTEKAIOIIETO uepe3 mpoBoja Toka. OOCyx)aaeTcsl MOoTydeHHBIN TpaduK U sIBICHUE

MAarovMTHOI'O ruCTepe3unca.

3ansitue 4. U3yuenune padboThl 3JIEKTPOABUTATES U JTMHAMO-MAIIMHBI (YacTh 1)
Jekuusa «NEeKTpOABUTATEND U dJIEKTporeHepaTopy». O0Cyx)aaeTcst HCTOPuUs
M300peTEeHUsT  DJICKTPOJIBUTATENIsI U  COBEPIICHCTBOBAHHUS €ro  KOHCTPYKIIUH.
OnuchiBaeTCs BHYTPEHHEE YCTPOMCTBO AJEKTPOJBUIATENS U IJIEKTPOTreHEpaATOpa.

PazbuparoTcs TeopeTHUecKue 3aa4u 10 TaHHOW TEME.

3ansitue 5. U3yueHue padoThl 3JIeKTPOABUIATEsI M IMHAMO-MAIIMHBI (YaCTh 2)
Ilpakmuxkym
3aoanue. 1) TIpoBennuTte CEprio SKCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD CHIIBI
TOKa, BBIpA0ATHIBAEMOM T€HEPATOPOM, OT BEJTMYHMHBI MOMEHTA CHJIbI, TIPHIIOKEHHOTO

K ero Baiy. 2) [IpoBeauTte ceprio 3KCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEJTMYNHBI
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HaIpsDKEHUs, IOJAAHHOTO Ha JJIEKTPOABUIATENlb, OT YacTOThl €ro BpAILEHUS
Y MEXAHUYECKOW HArpy3KH €ro Baja.

Obopyoosanue. DNEKTPUUYECKUNA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTar, COeIMHUTEIbHBIE MPOBO/IA, TAOOPATOPHBIN UCTOYHUK MTUTAHUS, MYJIbTUMETP
(ammiepMeTp), CEKyHIOMED.

Kpamxoe onucanue pewenus. ITpoBOIATCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CHJIBI TOKa, BbIpa0aThIBAEMON TE€HEPaTOpPOM, OT BEJIMYHMHBI MOMEHTa CHIIBI,
MIPWIOKEHHOTO K ero Baiy. [IpoBoauTCS ONBIT MO H3YYEHUIO CBA3U BEJIMYUH
HaIpsDKEHMS, IOJAHHOTO Ha JJIEKTPOABUTaTENb, OT YacTOTHl €ro BpAILCHHS
Y MEXAHUYECKOM HArpy3KH €ro Baja.

Onucanue cxoocux padbom npaxmuxyma: 1) MexayHapoaHas OJUMITHAIA
0 3KcriepuMeHTanbHol pusuke 2018 r., 3agaua «MOTOPUUK € pEAYKTOPOMY, ITYHKTbI
NoeNe 1-4; 2) MexnyHapoaHasi oJIMMIIHAJa MO dKCIIepUMEeHTanbHOU pusuke 2022 1.,
3anaya «DoHapby, MyHKTH NeNe 14,

3ansaTue 6. MHM3yyeHme 3aBMCHMOCTM TepUOAa KoJieOaHMiT JIMHEHKH
HA HUJIMHAPUYECKOH MOBEPXHOCTH OT PaNyca ee KPUBU3HbBI

Ilpakmuxkym

3aoanue. Onipenennure XapakTep 3aBUCHMOCTH TEpHOJia KoJieOaHUN JTUHEHKH,
MOJIOKEHHOW Ha IWIMHIPUYCCKYIO ITOBEPXHOCTh, OT paanyca KPUBH3HBI 3TOMN
MTOBEPXHOCTH.

Obopyoosanue. Habop MMIMHAPOB pa3HOro paauyca (Hampumep, paziIudHbIe
UIMHAPUYECKUE COCY/IbI), TUHEHKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IlpoBomuTcs cepusi TNPSIMBIX H3MEPCHHM
3aBHCHMOCTH TIepHojaa KojeOaHWW JIMHEHKH, IOJIOKECHHON Ha IMMIMHAPHYCCKYIO
MIOBEPXHOCTh, OT pajiiyca KPUBU3HBI ATOW IMOBEPXHOCTH. VICTIONB3YIOTCS METOIBI

JMHEapu3aliy U rpadyMuecKoro aHajin3a YKCIepUMEHTATbHBIX JTaHHbBIX.

3anaTtue 7. U3yuyeHue 3aBHCMMOCTH AMILUIUTYAbI KOJeO0AHMN NPYKUHHOTO
MasiTHUKA OT BpeMeHHU

Ilpakmuxkym

3adanue. W3meppTe 3aBUCUMOCTb aMIUIMTYABI 3aTyXaloOUUMX KojeOaHui
MPYXUHHOTO MasTHUKA OT BpeMmeHH. [IpoBepbTe rumore’y o0 3KCIOHEHIMATbHOM

XapakKTepe HOHy‘ICHHOﬁ 3aBUCHUMOCTHU.
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Obopyodosanue. 1lpyxuHa oT 1uHaMoMeTpa ¢ mpeaenoMm usmepenuit 1 H, rpys
maccoi 150 r, cekyHioMep, ITaTUB ¢ Jankol u MypToii, IuHEIKa.

Kpamkoe onucanue pewenus. IIpoBOAMTCA 3KCHEPUMEHT IO MPSMOMY
M3MEPCHHUIO 3aBUCUMOCTH aMIUIUTYIBl 3aTyXarommX KoJeOaHWid NpPYyKUHHOTO
MasTHHKa OT BpeMmeHH. CTpoutcs TpaduK HCCICTOBAHHOW  3aBUCHMOCTH

B JIMHCAPHU30BAHHOM BHC.

3ansTue 8. U3MepeHne akTUBHOIO H PEAKTUBHOI'O CONPOTHBJICHUH KATYIIKU
HHAYKTUBHOCTH

Ilpakmuxym

3adanue. Cobepute 31EKTPUUYECKYIO LIETIh U3 MOCIEA0BATEIBHO COETUHEHHBIX
pe3ucTopa M KAaTylIKM WHIAYKTHUBHOCTU. IIpoBenute wW3MepeHHe 3aBUCHMOCTH
HaIIpsUKEHUS Ha PE3UCTOPE OT YACTOTHI IOJABAEMOTO HAa ATy LENb HANPSIKEHUS.
Ilo momy4eHHBIM JAHHBIM ONIPEACIIUTE AKTUBHOE COINPOTUBICHHE M PEAKTUBHOE
CONIPOTHBIJIEHUE KAaTYIIKU UHAYKTUBHOCTH. PaccunTanTe MHIYKTUBHOCTD KATYIIKH.

Obopyoosanue. Karylika HHIYKTUBHOCTH, PE3UCTOP C CONPOTUBIICHHUEM,
OJIU3KUM K aKTUBHOMY CONPOTHUBIICHUIO KATYIIKH UHIYKTUBHOCTH, COEUHUTEIbHBIC
POBO/IAa, TEHEPATOP HU3KOW YacTOThI, OCHHILIOrpad MM BOJBTMETP MEPEMEHHOIO
HaIpsKEHUS.

Kpamkoe  onucanue  pewenus. CoOupaeTcsi  dIEKTpUUYecKas  LElb
M3 TIOCIENOBATENIbHO COECIMHEHHBIX PE3UCTOpPA M KATyLIKHM WHIYKTUBHOCTH.
Ha o5ty wnens mnomaercs nepeMeHHoe HanpsbkeHue. IIpoBoaures usmepenue
3aBUCHUMOCTH HANpPSDKEHUS HA PE3UCTOPE OT 4YacTOThl IOJABAEMOTO Ha ILEMb
HampspKeHus  (aMIUIMTyJa  HampspDKEHUs Ha  BCEM  LENHM  IOCTOSIHHA).
[To HM3KO4YacTOTHON oOmacTu rpaduka ONpPENeNseTcs AaKTUBHOE COINPOTUBIICHHUE
KATYLIKH HHIYKTUBHOCTH, IO BBICOKOYAaCTOTHOW YaCTH ONPEAEIIAETCS UHAYKTUBHOCTD

KaTYILIKH.

3anarue 9. 3yk. Ocumiiorpamma 3Byka. CrniekTp 3ByKa

Jlekyus «BBeneHre B SKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOASTCS OCHOBHBIC
noHATUsA aKycTuku. OOCyXIaeTcs MeXaHWKa pacHpOCTPAHEHHUS aKyCTHYECKHX
koneOanuii. BBomutcs moHsTHE TOHa H o0epToHA. OOCYXAAIOTCS METOJBI
MCCIIEIOBAaHMS 3BYKOBBIX CUTHAJIOB.
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Ilpakmuxym

3aoanue. IlpoBenure cepui0 SKCHEPUMEHTOB [0 3alUCH  OCHUIIOTPaMM
M CHEKTPOB TJACHBIX 3BYKOB OJHOM 4YacTOThl. ONUIINTE OCHOBHBIC OTIUYHS
B OCIIIJIJIOTpaMMax JiJIsl pa3HbIX TJIACHBIX 3BYKOB. OTBEThTE Ha BOIPOC, JOCTATOYHO
JIM JI71s1 OTIMCAHUS KaKOT0-IM00 3ByYaHUs! OJTHOM JIUIIIb CIIEKTPOTPaMMbl?

Obopyoosanue. IlepcoHanbHBI KOMITBIOTEP € MHUKpOOHOM win cMapThoH
C MPETyCTAaHOBJICHHBIM MMPOTPAMMHBIM 00€CIIE€UECHUEM.

Kpamxoe onucanue pewenus. IlpoBoguTcs  cepusi  SKCHEPUMEHTOB
O MOJyYEHUIO OCLHMJUIOTPAMM M CIIEKTPOB TIJACHBIX 3BYKOB OJHOM YacTOTHI.
[IpoBoauTCS CpaBHUTENBHBIN U KAUECTBEHHBIN aHATN3 OCIIMJIIOIPAMM U CIIEKTPOB.

Onucanue cxodxceii pabomuvl npakmukyma: MexayHapoAHas OJUMIIHAIA
no skcrepuMeHTaibHou (uszuke 2017 r., 3amaya «AKYCTUYECKHE PE30HATOPHI»,

gacTh No 1.

3ansaTue 10. Crosiune MexaHM4YeCKUE BOJTHBI

Jekyua «Ctosiane MexaHHMUeCKHe BOJTHBDY. OOCYXIaeTcss MEXaHHKa CTOSYUX
BOJIH B OJIHOMEpHOU cpeje. PaccmaTpuBaroTcs mMpuUMeEphbl Pa3IMYHBIX TPAHHUYHBIX
YCJIOBHIA.

Ilpakmuxym

3aoanue. Iloayiite B mpoOUpKY Tak, 4TOObl OHA Haydasia 3By4yaTb. [IpoBeaute
U3MEpEHHE 3aBUCMOCTH YaCTOThl OCHOBHOT'O TOHA U MEPBOT0 00€PTOHA BO3YLIHOTO
cToiba B MPOOHMPKE OT BBICOTHI ATOTO cToiba. J[JIs M3MEHEHUsT JIMHBI BO3AYIIIHOTO
CTOJI0a 3anoyHAiTe NpoOoUpKy Bo10M. OrnpenenuTe CKOpoCTh 3ByKa B BO3yXe€.

Obopyoosanue. IlepcoOHAIBHBIA KOMIBIOTEP ¢ MUKPOPOHOM MM CMapTPOH
C MPEAYCTaHOBIEHHBIM MTPOTPaMMHBIM OOecTieueHIeM, TPOOUpPKa, BOJa, TUHEHKA.

Kpamkoe onucanue pewenus. IlpoBoguTcsi  cepus  IKCIEPUMEHTOB
0 HW3MEPEHHUIO0 aKyCTHMYECKOTO CIIEKTpa 3BYYaHHUS MPOOUPKH, BO3HUKAIOIIETO
npu BAyBaHWHM B Hee Bo3ayxa. CTpoWTCS JMHEAPU30BAHHBIN IpaduK 3aBUCUMOCTH
YacTOThl OCHOBHOTO TOHAa M TMEPBOr0 00EpPTOHA OT  BBICOTHI  BO3AYIIHOIO
cTonba B mpobupke. [lo mosydyeHHBIM JaHHBIM OIpENENseTCs] CKOPOCTh 3BYKa
B BO3/YyXE.

Onucanue cxodiceii pabomuvl npakmukyma: MexayHapoAHAs OJUMITHAIA
no sKkcnepuMeHTanbHOM (usuke 2017 1., 3amaua «AKYCTHYECKHE PE30HATOPBI»,

qgacTh No 2.
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3ansTue 11. U3Mepenne noka3aresi NpeJOMJIEHHS CTEKJIAa

Ilpakmukym Ne 1

3aoanue. Onpenenure NOKa3aTeab TPEJIOMIICHUS CTEKJISTHHOM MIIACTUHBI.

Obopyoosanue. IlpeameTHOE CTEKIIO, MUUIMMETPOBKA, Ja3epHas yKas3Ka,
JUHEUKH, IITATUBBI C JATKOU B My TOH.

Kpamxoe onucanue pewenus. IlpoBomurcs  cepusi  3KCIEPUMEHTOB
[0 MU3YyYEHHUIO MEpEHAIIPaBICHUS JIyya CBETa, MMAJA0IEro Ha OOKOBYIO MOBEPXHOCTh
PEIMETHOTO CTEKJa, B 3aBUCMMOCTH OT BBIOPAHHOIO yriia majaeHus. Beraucnsercs
MOKa3aTellb MPEJIOMIICHUs MaTepraa MIaCTUHBI.

Onucanue cxodiceu pabomuvl npakmuxyma: MexnyHapoaHas onuMIuaza
no skcnepuMeHTanbHOU (usuke 2021 1., 3amaga «OTpakeHue, NPETOMIICHHE
Y TIPOITyCKaHHe», MyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onipeenure ¢ MaKCUMaJIbHOW TOYHOCTBIO MMOKA3aTENb TPEIOMIICHUS
MaTepHuaa IPU3MBbI.

Obopyoosanue. Ilpuzma, nazepHasi yKazka, TpPaHCIIOPTHP, IIITATUBHI.

Kpamxoe onucanue pewenus. 1IpoBoAMTCS ONBIT MO  HU3MEPEHHUIO
MHUHUMAaJIBHOTO YIJa OTKJIOHEHHUS JIA3€pHOr0 Jiydya TPEYrOJIbHOW PaBHOCTOPOHHEU
npusMoil. Ilo modydyeHHOMY 3HAYEHMIO yrja pPAacCUNUTHIBAETCS I1OKA3aTelNb

IMPCIIOMIICHHA IIPU3MBEIL.

3ansTue 12. IlosiHoe BHyTpeHHee OTPasKeHUe

Jekyua «Ilpumenenue »>Qdexra MOTHOTO BHYTPEHHETO  OTpPaXKEHHS
B u3MepeHusix». OOcyxnaercs 3(PQGeKT TMOJHOTO BHYTPEHHEIO OTPaKEHHS.
OnucelBalOTCSI MPUEMbl 1O MCIMOJNB30BAaHUIO 3TOro 3(Qexra npu NPOBEACHUU
ONTHYECKNUX U3MEPEHUM.

Ilpakmuxkym

3aoanue. Onpenenute Moka3aTesb NPEIOMIIEHUS MaTeprasa MpU3MBbl.

Obopyodosanue. CTeKIIsTHHAS IPU3Ma, JJa3epHas yKa3ka, JIMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoauTcst oneIT 1mo HaOmMoAeHUIO 3(dexTa
MOJIHOTO BHYTPEHHETO OTPa)KEHHUS CBETa, KOTOPBIM paclpocTpaHsieTcs B MNpU3ME.
W3mepsitoTcss  mapameTpbl, OpU  KOTOPbIX jgocturaercs 3@dekr. Boruncnsercs
noKasareib MPEJOMIICHHUS MaTepHalia Ipru3Mbl.

Onucanue cxodceii pabomuvl npakmukyma: MexayHapogHas —OJIMMIMAJLA

1o sKcnepuMenTaibHol (pusuke 2021 r., 3apaya «Iucnepcus», myHkT Ne 1 [16].
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3anatue 13. IlpoBepka ¢opmysabl TOHKOH JIMH3BI C TOMOIIBIK) MeTOJA
napajiakca, NpUMeHEHHOT 0 JIS1 onpe/aeeHNs M0JI0KeHUsI H300pakeHus

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE paCCTOSTHUE
coOuparoiei JTUH3bI.

Obopyodosanue. Cobuparoriasi JIMH3a, ONTHYECKas CKaMmbsi (JTHO0 MepHas JIeHTa
U KpeTUIeHUE JUIsl TMH3bI), BE UIJIBI OT IIPHIIA (CO CTOYEHHBIM OCTPUEM ), IIJIACTHIIVH,
TOYEYHBIN HCTOYHHK CBETA.

Kpamxoe onucanue pewenus. OOcyxnaerca W JeMOHCTpupyercs 3(dekt
napayuiakca. W3ydeHHbI 3(Q(GEKT HCHONb3yeTCsl IJs ONpEeAeNICHUs IOJIOKEHUS
M300paXeHHs] UCTOYHUKA CBETA C MAJOH CBETHMMOCTBIO, MOTYYCHHOTO C MOMOIIBIO
cobuparomieid auH3bl. [0 HECKOJBKMM ONBITAM pPAacCUUTHIBAETCA (HOKYCHOE

PAacCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenue poKyCHOro pacCTOSIHUS PacceuBaOILeil JIUH3bI

Ilpakmuxkym

3aoanue. Ompenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO (DOKYCHOE pPACCTOSHUE
paccenBaroIICil JTUH3BI.

Obopydosanue. PaccewBaromasi JuH3a, coOWparonias JIMH3a, ONTHUYECKas
CKaMmbsi (TUOO MepHasi JICHTa W KPEIUICHHs IJisl JIMH3), JUCT KapTOHA, HOXKHUIIBI,
TOYCUYHBIN NCTOYHUK CBETA.

Kpamxoe onucanue pewenus. O0Cyx)aarTcs NpueMbl U3MEPEeHHs] (OKYCHOTO
paccTostHUSl ~ pacceuBaromie JuH3bL.  [IpoBOAMTCS  OMBIT MO  MOJYYCHHUIO
JCHCTBUTETHHOTO N300paKEHHSI B pPACCEHBAIOIICH JIMH3E MTyTEM CO3aHUS C TIOMOIIIBIO
coOuparomieid JMH3BI MHHUMOTO HWCTOYHHMKA IS  PAacCEMBAIONIEH  JIMH3BI
Tak)ke TPOBOIUTCS ONBIT IO HAOIOJACHHIO PACXOMASIIETOCS CBETOBOTO ITydKa,
00pa30BaHHOTO CBETOM, H3JIYYCHHBIM TOYEUHBIM HMCTOYHUKOM U MPOIIEIIIAM
Yyepe3 paccerBarollyl0 JMH3Y, Ha KOTOpYI0 HakiieeHa auadparma. [lo pesynbraram
MOJIYYCHHBIX JKCIICPUMCHTOB PACCUUTBHIBACTCS ONTHYECKAs CHJIa PaCCEHBAOIICH
JIUH3HIL.

Onucanue cxooicetl pabomsr npakmukyma: [8], rmaBa Ne 5, maGopatopHas
pabota Ne 12.
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3ansaTtue 15. Onpenesnenne AJIUHBbI BOJHbI JIa3ePHOr0 M3JIy4YeHHS € MOMOIIbIO
cxembl FOHra

Ilpakmuxym

3aoanue. llpuaymaiiTe SKCIEPUMEHTAIBHYIO YCTAHOBKY, ITO3BOJISIOIIYIO
HaOmoAaTh WHTEPPEPEHIIMOHHYI0 KAapTUHY OT CBETOBOTO W3IyYCHHs Jasepa.
Onpenenure JJIMHY BOJHBI U3TYyUYEHUS JA3€PHON YKa3KHU.

Obopyodosanue. JlazepHas ykaska, HUTKa, (poyibra, OyJIaBKH, SKpaH, pyJIeTKa.

Kpamrxoe onucanue pewenus. JIByMs CBS3aHHBIMH HUTKOW OylaBKamu
MIPOKAJIBIBAFOTCS JIBa OJM3KOPACITONIOKEHHBIX OTBEPCTHUS B ATIOMHUHHEBOW MHUIIICBOM
dounbre. [lomydeHHBIE OTBEPCTUSI OCBEMIAIOTCS JIa3€pHBIM IMy4YKOoM. B mpormeaiem
cBeTe HabmrogaeTcst nHTepdepeHIMOHHAs KapTruHa. [10 paccTosTHIIO MEX Ty ITOI0cCaMu
UHTEP(PEPEHIIMOHHON KAapTUHBI M PACCTOSHUIO MEXIYy OTBEPCTHSIMU B (ojbre
PacCUYMTHIBACTCS ITTMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxodcell  pabomvl  NpaKmMuKyma:  3aKITIOYUTENBHBIA  ATal
BCEPOCCUMCKON oMU bl KOIBHUKOB 10 pusuke 2000 r., 11 knacc, 3amaya Ne 1.

3ansaTue 16. U3yuenue cmekTpa cBeTa Pa3jiMYHbLIX HCTOYHMKOB € MOMOUIbIO
AU(PPAKIHOHHOM PeIIEeTKH

Ilpakmuxym

3aoanue. llpunymaiite, coOOEpUTE U ONUIINTE SKCIEPUMEHTAIIBHYIO YCTAaHOBKY,
NIO3BOJISTFOLLYIO ITOJTyYUTh ONITUYECKUI CIIEKTP M3JTyYEHHNs CBETA PA3INYHbIX UICTOUYHHUKOB.
IIpoBenuTe Hccnen0BaHUE CIIEKTPOB NPEAJIOKEHHBIX BaM HCTOYHHUKOB CBETA.

Obopyoosanue. JIndpakironHas perieTka, GoHaph C JaMIION HaKaJIWBaHUS,
CBETOAMOIHBIN (hOHAPBH, TA30pa3pPsIAHAS JaMIIOUKa, YKpaH, quadparma, MepHas JCHTA.

Kpamxoe onucanue pewenus. 1IpoBoguTcs  cepus  DKCIIEPUMEHTOB
N0 HaONIOACHUIO ONTUYECKHX CIEKTPOB H3JIYYEHHUS HCTOYHUKOB CBETa pa3HOU
npupoabl. [IpoBoauTCs: CpaBHUTEIBHBIN U KOJTUYECTBEHHBIN AHAIU3 ITUX CIIEKTPOB.

Onucanue cxooicell pabomuvl npakmukyma: MexayHapoaHas oJaUMIIUaAa

1o skcrnepuMenTanbHol ¢usuke 2018 r., 3agaya «CexTpy».

3anaTue 17. UcciaenoBanue 3aBUCHMOCTH HHTEHCHBHOCTH CBEYeHHMS CBETOAUOAA
OT CHJIBI IPOTEKAIOLIEr0 Yepe3 Hero ToKa

Ilpakmuxkym

3adanue. V3MeppTe 3aBUCUMOCTh MHTEHCHBHOCTH CBEUEHHMS CBETOIMOAA
OT CWJIbl NPOTEKAIOIIEr0 4Yepe3 Hero Toka. Onpenenure XapakTep H3MEPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. Cmetomuoj, MOKCMETp (Wwid cMapTPoH C  JATIUKOM
OCBEIIIEHHOCTH), JIabopaTOpHbIH OJIok muTaHus (WM aBe Oarapeiiku AA, peocrar
U MYJIBTUMETp), COSAMHUTEIHHBIC TIPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS JKCHEPUMEHT IO MPSMOMY
U3MEPCHHUIO 3aBUCHUMOCTH HMHTEHCHUBHOCTH W3TYYCHHUS CBETOAMOAA OT CHIIBI
npoTeKarouiero 4epe3 Hero Toka. CTpouTcs rpaduKk MOITYyYEHHOM 3aBUCHMOCTH.
Omnpenensercsa xapakTep 3aBUCUMOCTH.

3ansatue 18. HaOiioneHue wu30UpaTeIbLHOCTH BHYTpeHHero ¢orodddexrta
K JJIMHE BOJIHBI CBETa

Ilpakmuxym

3aoanue. Y CTaHOBUTE JIBa CBETOIMOIA IPYT HAMIPOTUB JipyTa. M3yuuTe siBJIeHUE
BO3HUKHOBEHUsI (OTOTOKAa B oOcBemaeMoMm cBetoguoae. s 3Toro wusmepnTe
3aBUCUMOCTh CHJIBI ()OTOTOKA OT HAMPSHKEHUS Ha CBETOAMO/IC, BBITIOJIHSIOIIEM POJIb
UCTOYHMKA cBeTa. [loBTOpUTE ONIBIT, NPUMEHSs B KAadeCTBE HMCTOYHUKOB CBETA
CBETOJIMOABI, JAIOIINE CBET C pa3HbIMU JUIMHAMU BOJH. Omnpenenure ycloBHS,
IIPY KOTOPBIX B OCBEIIAEMOM CBETOJIUOE BO3HUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOIMOJIOB PAa3HBIX I[BETOB (KpacHbIC, 3€JICHBIC
U CUHUE), OJIOK TUTAHUSI CBETOAMO1a-OCBETUTEISI, MYJIbTUMETD.

Kpamxoe onucanue pewenus. JIpa cBeToauona yCTaHABIMBAKOTCS HAIPOTUB
apyr apyra. Yepe3 OOWH CBETOAMOJ NPOMYCKAETCA TOK OT MCTOYHHUKA MUTAHUSL.
N3yuaercss sBieHHME BO3HUKHOBEHHUS (POTOTOKA BO BTOPOM  CBETOIHUOJIE.
OGHapyxuBaercsi, 4To0 (OTOTOK BO BTOPOM CBETOAMOJIE BO3HUKAET TOJBKO
MPA OCBEIIEHUH €r0 CBETOAMOJOM C JJIMHOW BOJIHBI, MCHBIIEH WM PABHOU JIJIMHE
BOJIHBI, HA KOTOPYIO PACCUMTAH OCBEUIAEMbIN CBETOIHO/I.

Onucanue cxooicetl pabomul npakmuxyma: MexXayHapoaHas OJIUMIIHAAA
o skcnepumenTtaibaoit Gusuke 2020 r., 3agaua «Onromnapa» [17].
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA JJEKTHUBHOI'O
KYPCA «OCHOBBbI ®U33NYECKOI'O JKCIIEPUMEHTA (®U3UKO-
MATEMATHYECKHUHA ITPO®PUITIb)»

JIMYHOCTHBIE PE3YJbTATBI

B cghepe epasxcoancrozo eocnumanusi:

TOTOBHOCTbh BECTH COBMECTHYIO J€ATEIBbHOCTh B MHTEPECAX I'PAXKAAHCKOTO
o0l1IecTBa, y4acTBOBAaTh B CAMOYIIPABICHUHN B 00pa30BATEIbHON OpraHU3aluu;

YMEHHE B3aHMMOJICHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U HA3HAYCHUEM.

B cghepe nampuomuueckozo eocnumanus:

c(hOPMHUPOBAHHOCTH POCCUMCKON IPakTaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

LEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUHCKUX YUEHBIX B 00JIaCTU (PUUKU U TEXHUKH.

B cghepe oyxosHno-npascmeennoco éocnumanusi:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TOBEACHUS;

CIOCOOHOCTh ~ OLEHMBATh  CHUTyalldl0 WM  NPUHUMAThb  OCO3HAHHbBIC
pelIeHusl, OPUEHTUPYSACh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBI U  LIEHHOCTH,
B TOM YHCJIE B ICSITEIIBHOCTH YUEHOI0;

OCO3HaHME JJMYHOTO BKJIa/1a B MOCTPOEHUE YCTOMYUBOTO OYIyILETO.

B cghepe sacmemuueckozo eocnumanusi:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl 3CTETHKY HAyYHOTO TBOPYECTBA,
npucymiero Gu3n4ecKoil HayKe.

B cgpepe mpyoosozo eocnumanusi:

MHTEpPEC K pa3MyHbiM  cdepam  OpoPEecCHOHATBHON JEesSTENbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (DM3UKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp OyaylIeil mpodeccun U peasnu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOOOpa3oBaHUIO B 00JacTH
(U3MKHN Ha TPOTSKEHUH BCEH KU3HU.

B cghepe sxonocuueckoco 6ocnumanus:

c(hOPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, OCO3HaHUE TIJI00ATBHOIO
XapaKTepa SKOJOTUYECKUX POOIIeM;

IJTAHUPOBAHKUE U OCYILECTBIICHUE JIEHUCTBUN B OKPYXKAIOIIEH CPEAE HA OCHOBE
3HAHUSA LIeJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA,

pacCIIMPEHNE OMBITA JEATEIIBHOCTH 3KOJIOTMYECKON HAITPABIEHHOCTH HA OCHOBE

MMEIOIIMXCS 3HAHUM 110 (l)I/IBI/IKC.
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B cghepe yennocmu nayunozo nosnanusi:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUYECKON HAYKHU;

OCO3HaHWE IIEHHOCTU HAyYHOM JesATeIbHOCTH, TOTOBHOCTh B IIpollecce
M3y4eHUs (U3UKH OCYIIECTBISATH MPOCKTHYIO M UCCIIENOBATEIBCKYIO JIEATEIHHOCTh

HHINBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTebHbIC YHHMBEpPCAJIbHbIC YUYeOHbIC ACHCTBUA:

Bba3oBble 1oruueckue qecTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh U aKTYaJU3UpOBaTh  IMPOOJIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;

ONpEeNeNsaTh LEIU NESITeIbHOCTH, 33JaBaTh NapamMeTpbl M KPHUTEpUU MX
JOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMAaTPUBAEMBIX (PU3UUECKUX
SABJICHUSIX;

pa3palaThIBaTh IUIaH PELICHUs MPOOJIEMBl C yUETOM aHAJIW3a UMEIOLINXCS
MaTepualbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JI€SITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIECTBUNA I€ATEIbHOCTH;

KOOPJIMHUPOBATh M BHIMIOJIHATH PabOTy B YCIOBUSX PEATbHOT0, BUPTYAIbHOTO
Y KOMOWHHPOBAHHOTO B3aUMO/ICUCTBHUS;

pa3BUBAaTh KPCATHUBHOC MBIIJICHUC IIPU PCIICHHUHN )KU3HCHHBIX HpO6HCM.

ba3oBble ncciieoBare/ibCKue 1eiCTBUA:

BIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH TMOHITHSIMH W METOJaMU
duznyecKoil HayKu;

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIEA0BATENbCKOM M MPOEKTHOW JEATEIbHOCTH
B o0siacTé (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IMOMCKY
METOJIOB peUIeHUs] 3ahaud (U3UYECKOTO COJCpKaHUS, NPUMEHEHHIO Pa3InYHbIX
METOJIOB ITO3HAHUS;

BIaJ€Th BUJAMHM  JCSITEIBHOCTH IO TOJYYEHUIO  HOBOTO  3HAHUA,
€ro HHTEepIpeTaluy, MnpeoOpa3oBaHUI0 U NPUMEHEHHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUN YUYE€OHBIX MTPOEKTOB B 00acT (PU3NKHY;

BBISIBJISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTATh TUIIOTE3Y €€ PEIICHHUs, HAXOIUTh apryMEHTHI JJI JOKa3aTeNbCTBA CBOMX

YTBEPKIACHNM, 3a71aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;
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aHAJIM3UPOBaTh TIOJYYEHHbIE B XOJI€ PEIICHHUS 33Ja4d  PE3yJbTaThl,
KPUTUYECKH OLICHMBATh WX JOCTOBEPHOCTb, IIPOTHO3MPOBATh W3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (opMylIHUpoBaTh COOCTBEHHbIE 3aJaud B 0O0pa30BaTEIbLHOU
JESTEIBLHOCTH, B TOM YHCIIC TPU U3YYCHUH (PU3UKHU;

JaBaTh OLEHKY HOBBIM CUTYaIMsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

yMEThb NEPEHOCUTh 3HAaHUA MO (QHU3UKE B MPAKTUYECKYl0 001acTb
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC UJEH, IPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI H PELICHUS;

CTaBHUTDb HpO6JI€MBI H 3a/1a4u, JOITYCKArOIKUC aJIbTCPHATUBHLIC PCIICHMA.

Pab6ora ¢ unopmanueii:

BIIQ/ICTh HAaBBIKAMH TOMydeHUS HHPOpMAIMH (PHU3MUIECKOTO COAEp>KaHUsS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATH IOMUCK, aHAJIU3,
CHUCTEeMATHU3alMI0 W WHTEPIpeTaruio HHQPOPMAIUN Pa3IUYHBIX BHIOB U (HOpM
IpEICTaBICHUS;

OLIEHUBATh JI0CTOBEPHOCTh MH(OpMALIUY;

UCTOJb30BaTh  CpeNCTBa  HMH(DOPMALIMOHHBIX W KOMMYHMKAI[MOHHBIX
TEXHOJIOTUNA B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3aIlMOHHBIX
3a/a4 ¢ COOJI0/ICHHEM TpeOOBaHUM IPTrOHOMUKH, TEXHUKH O0€30MAaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUUECKUX HOPM, HOPM HHPOPMAIMOHHOM
0e30I1acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COACPIKAHMSI B PA3IMYHBIX (DopMaTax ¢ yueToM
Ha3HauyeHUsl MH(GOPMAIIMK U LIENEeBOM ayAUTOPUH, BBIOMpas ONTUMAJIbHYI0 (opMy

IMPpCACTABJICHUA U BU3YaJIN3allUH.

KommyHukaTuBHBIE YHUBEpPCAJbHbIEC Y4eOHbIC TCHCTBHSA:

OCYILIECTBIIATH OOIIIEHUE BO BHEYPOUHOU JCATEILHOCTH;

pacno3HaBaTb NPEAIIOCHIIIKHA KOH(l)J'II/IKTHBIX CI/ITyaI_II/Iﬁ n CMATYATh KOH(i)J'II/IKTBI;

Pa3BCPHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHA C UCIIOJIL30BAHHUCM
SI3BIKOBEBIX CPCICTB,

ITOHUMATb M UCII0JIL30BATh MPCUMYIIICCTBA KOMaH)IHOI\/'I u HHHHBHHY&HBHOﬁ
paboTHI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JACUCTBUN C YUETOM OOIIUX

HHTCPECOB U BO3MOKHOCTEHU KaXXa0ro 4jJ€Ha KOJIJICKTHUBA,
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MPUHUMATH eI COBMECTHOH JIEATEIILHOCTH, OpPraHu30BbIBATH
U KOOPJAWHUPOBATH JCUCTBUS IO €€ JIOCTHXKEHUIO: COCTAaBIAATh IUIAH JIEMCTBUM,
pacrpenensaTb POl C y4eTOM MHEHHMM YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KAYECTBO CBOETO BKJIAAA M KAXKIOTO YJACTHUKA KOMAHIbI B OOTIIHIA
PE3yNbTAT MO pa3paboTaHHBIM KPUTEPHSIM;

npeajgaraTb HOBBIE TPOEKTHI, OIECHUBATH MAEW C TIO3UIUA HOBHU3HBI,
OPUTHHAJIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh  TMO3UTHUBHOE CTPATETMYECKOE TIOBEACHUE B  PaA3IUYHBIX

CUTyalusx, IIpOABJIATb TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUIIKMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJbHbIC Y4eOHbIC ACCTBUIA:

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATENBHYIO JESATEIBHOCTh B 00JacTU
(u3MKH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIBHO COCTABJIATH IJIaH PEIIECHUS pACUETHBIX U KAYECTBEHHBIX 3aj1ay,
IUITaH BBINIOJIHEHUS! MNPAKTHUECKOM paboThl € YYEeTOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JaBaTh OIEHKY HOBBIM CUTYaIIUsIM;

paciipsaTh paMKd Y4YeOHOro MpeaMeTa Ha OCHOBE JIMYHBIX NMPEANOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOP, APTYMEHTHUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a peleHue;

OLICHMBATh PUOOPETECHHBIN OIIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IPYIULIMU B 001aCTH (PUBUKH,

MOCTOSIHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAILHBI HHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYalUsM, BHOCUTb KOPPEKTUBBI B IE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEJIAM;

BJIa/IETh HABBIKAMU MO3HABATEILHON peIIEKCUU KaK OCO3HAHMS COBEPLIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX POLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM;

HCIIOJIb30BaTh MpPHUEMbI pediiekcuu IJis OLEHKU CUTYallud, BbIOOpa BEPHOTO
pelieHus;

YMETb  OLIEHMBAaTb PUCKM U  CBOCBPEMEHHO IIPUHUMATh  PELICHUS
10 UX CHW)KCHUIO;
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IIPUHAMATh MOTHMBBI M apryMEHTbl JPYTUX IIPU AHAJIU3E PpPE3YyJIbTaTOB
NEATEIIbHOCTH;

MIPUHUMATh Ce0s1, MOHMMAasi CBOM HETOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTHBBI M apPryMEHTBl APYIMX I[IPU AaHaIUu3€ pe3yJbTaToB
NEeATEIIbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO JPYTHX Ha OMIMOKH.

IHHPEAMETHBIE PE3YJIBTATbBI

K xonity 10 knacca o0y4aromuiics HayqYuTCs:

MMOHUMAaTh 3HAYEHUE ONHUCATEIBHOM, CUCTEMATU3UPYIOUIEH, OOBICHUTEIBHON
U TPOTHOCTUYECKON (yHKIMI (PU3NUECKON TEOpuH — MEXaHUKH, MOJIEKYJSPHOU
¢U3MKM U TEPMOAMHAMUKH, poOJIb (U3MUEeCKOH Teopun B (POPMUPOBAHUU
MIPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3ianyaTh YCJIOBUS NPUMEHUMOCTH H3YyYEHHBIX MojeNed (U3MuecKux Tei
Y MIPOIIECCOB (SIBJICHUI);

pa3nuuaTh ycloBUS (TpaHUIbl, O00JACTH) NPUMEHUMOCTH H3YUYEHHBIX
(u3nyecKux 3aKOHOB, IOHUMaTh BCEOOLIMI XapakTep (yHAAMEHTaJIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTh UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBaTh M OOBSCHATH MEXAHMYECKHE, TEIUJIOBBIC, DIIEKTPUUYECKHE
IPOLIECCHI W SIBJICHHS, HCIIOJb3ysl OCHOBHBIC IOJIOKEHUS W 3aKOHBl MEXaHUWKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOpHH, MOJEKYJISApHOW (PU3UKU U TEPMOJUHAMHKH,
ANEKTPOANHAMHUKHY;

aHAJIM3UPOBATh M OOBICHATH (UINYECKUE SIBJICHUS, HCIOIb3Ys OCHOBHBIE
MOJIOKEHUS U (PU3NYECKUE 3aKOHBI;

ONHUCHIBaTh (PU3UYECKHE MPOLECChl U SBJICHUS, MCIONb3ys HEO0OXOIUMBbIE
BEJINYVHBI;

OOBACHATHL OCOOCHHOCTHM NPOTEKAHUS H3y4aeMblX (PU3MYECKUX SIBICHHI;

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKOU BEITUUUHBI
OT JPyroyd C HCIOJb30BAHUEM IPSAMBIX W3MEPEHUM, IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh pE3YyJbTaThl IOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJI€ TPA(UKOB C yUETOM aOCOIOTHBIX OTPEIIHOCTEN U3MEPEHUM, AesIaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCIIENOBaHNS,

IPOBOJUTH KOCBEHHBIE U3MEPEHUsT (PU3NUECKUX BEIMYMH, PU 3TOM BHIOUPATH
ONTHUMAJbHBIA METOJT H3MEpPEHMs, OLEHUBAaTh aOCOIIOTHBIE U OTHOCHUTEJIbHBIE

MOTPCITHOCTH IPAMBIX 1 KOCBCHHBIX HSMGPGHHﬁ;
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MPOBOJIUTH OMBITHI TIO TPOBEPKE NPEIJIOKEHHON THUIOTE3bl: IJIaHUPOBATH
OKCIIEPUMEHT, COOMpaTh  OKCIEPUMEHTAIBHYIO  YCTaHOBKY, aHaJU3UPOBATh
MOJIyYCHHBIE PE3YJIbTATHI U JIeJaTh BBIBOJ O CTaTyCe MPEAI0KEHHON THIIOTE3bI;

coOmro/iaTh MpaBuiia OE30MacHOTO TpyJa MpPH TMPOBEACHUU HCCIIETOBAHUMN
B paMKax  NpakTUKymMa U y4yeOHO-MCCIIEOBATEIbCKON  JEATEeIbHOCTH
C UCTIOJIb30BAHUEM HU3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BAHUS;

pemaTh pacdeTHBIC 33JIa4M C SBHO 33J]aHHON W HESBHO 3aJIaHHON (pU3MUECKON
MOJIEJIbIO: Ha OCHOBAaHWU aHalIM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hHU3UMUECKOM
MOJIETI, OTBEYaIoIel TpeOOBAHUAM 3aJauyd, NPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJNaThl (PU3MUECKHMX TEOPUH TMpPU  HMCIHOJIb30BAHUU
MaTeMaTHYECKNX METOJOB pEIICHUs 3a7ad4, MPOBOJHWTH pPAacueThl Ha OCHOBAHHH
UMEIOIIUXCSL JIAHHBIX, AHAJIU3UPOBATh peE3yJIbTaThl U KOPPEKTUPOBATH METO/IbI
PEIICHUS C y4EeTOM MOJyYeHHBIX Pe3yJIbTaTOB;

permaTh KaueCTBEHHBIC 33/1au, TPEOYIOIIHe MPUMEHCHUS 3HAHWN W3 Pa3HBIX
pasnenoB Kypca (U3MKH, a TakKe HHTerpaluyd 3HAaHUM W3 JPYTrUx MpeAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA: BBICTPAWBAaTh JIOTHYECKYIO IETIOYKY PaCCyKICHUN
C OIOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SABJICHUS,;

WCITOJIB30BaTh TCOPETUUCCKUE 3HAHUS IS OOBSICHEHHSI OCHOBHBIX TIPHHIIUIIOB
paboThI U3MEPUTENIBHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OIICHUBATH MOCJEJICTBUS OBITOBOM M TMPOU3BOJCTBEHHOMN
NESATEILHOCTH YEJIOBEKAa, CBS3aHHON C (U3WMYECKUMHU TIPOIECCAMH, C TTO3HITHMA
HKOJIOTMYECKOMN 0e30MacHOCTH, MPEICTABICHUM 0 paIMoHaIbHOM
IPUPOAOIIONH30BAHNN, & TAKKE Pa3yMHOM HCIOJIb30BAaHUM JOCTHIXKEHUN HayKd
Y TEXHOJIOTUH JUIsl JalbHEHIIero pa3BUTHSI YEJIOBEUECKOTO OOIIECTBA;

OPUMEHSTh pa3iMuHble CrocoObl paboThl ¢ uHbOpMaIrmeil (PuanyecKoro
coJlepKaHUsI C WCIOJIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH,
MIPU 3TOM HCIIOJIH30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTUH JIsI TIOUCKa,
nepepaboTKU M TMPEAbsIBICHUS Y4YeOHOW M HAay4YHO-TIOMYJSpHOW uH(OpMaIuy,
CTPYKTYPUPOBAHMSI W HWHTEPIpETanud WHEGOPMAIMH, TMOJTYYCHHOW W3 Pas3TUYHBIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOJIy4aeMyr0 WH(POPMAIMIO U OIEHUBATH
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWH, TaK M Ha OCHOBE aHalM3a
MCTOYHHUKA MH(POPMAIIHH;

MPOSIBJISITh OPTaHU3AIMOHHBIC W TMO3HABATEIbHBIC YMEHHUS CAMOCTOSITEIHLHOTO
MpUOOpPETEHUS HOBBIX 3HAHWUN B MPOIIECCE BBIMOJTHEHUS MPOCKTHBIX W y4eOHO-

HCCIIEIOBATENIbCKUX PadoT;
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paboTaTh B IpyIMIe ¢ HCIIOJIHEHUEM Pa3IMYHBIX COIUATBHBIX POJICH;
MOPOSBIATE MOTHBAIMIO K Oyaymed mnpopecCHOHANbHON —IeSATEIbHOCTH

10 CHEHUATBHOCTSIM (PU3UKO-TEXHUUYECKOTO TPOQuIIs.

K xonmy 11 knacca oOyqaromuiicss HAyIUTCS:

NOHUMATh pOJib (PU3UKH B SKOHOMHUYECKOM, TEXHOJOIMYECKOU, COIUMaIbHOU
¥ 3THYECKOH chepax NesTEIbHOCTH YeJI0BEKa, POJib U MECTO (PU3UKH B COBPEMEHHOM
HAYYHOW KapTUHE MHpA, 3HAYEHUE ONMUCATEIBHOM, CUCTEMATHU3UPYIOIIEH,
OOBACHUTENHPHON M MPOTHOCTUYECKOM (QYHKUUNA (PU3NYECKON TEOpuu, poJib
¢puznyeckoil Teopur B HOpMHUPOBAHUM NPEACTABICHUH O (PU3MUECKON KapTHHE MUpa,
MeCTO (U3UYECKON KapTUHBI MUpa B OOILIEM psAOy COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX [IPEACTABICHUIN O IPUPOLE;

pasznuyaTh YCJIOBHS NMPUMEHUMOCTH HM3YYEHHBIX MOJeENed (U3HMYECKUX TeNl
U TIPOIIECCOB (SIBJICHUI);

paziuuath yciaoBus (TpaHMIlbl, OOJIACTH) NPUMEHUMOCTH M3YYEHHBIX
(u3nyecKuX 3aKOHOB, IOHUMAaTh BCEOOLIMI XapakTep (yHAaMEHTaJIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD HCIIOJIb30BAaHUS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh U OOBSACHATH AJIEKTPOMATHUTHBIC, KBAHTOBbIE MPOIECCHI
U SBIICHHS, WCHOJb3YsSd OCHOBHBIE TIOJIOKEHUS U 3aKOHBI 3IIEKTPOJUHAMUKH
Y KBaHTOBOU (PU3UKH;

OMKCHIBATH U3yUYEHHbIE (PU3MUECKHE MPOIIECCHI U SIBJICHUS;

OOBSCHATH OCOOEHHOCTH NPOTEKAHUS M3YYEHHBIX (PUINUECKUX SIBICHMUIA;

IPOBOJIUTH MCCIIEA0BaHNE 3aBUCUMOCTEN (PU3NUECKUX BETUUYHUH
C HCIIOJB30BAHUEM IMPSAMBIX W3MEPEHHH, NPU 3TOM KOHCTPYHMPOBATH YCTaHOBKY,
(uKCHPOBATh PE3yNbTATHI MOJYYEHHON 3aBUCUMOCTH (DPU3MUYECKUX BEJITUYHMH B BHJIE
rpaUKoOB ¢ y4eToM aOCONIOTHBIX MOTPEIIHOCTeH HW3MEpPEHUl, NenaTh BbIBOJIBI
[0 PEe3yJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEIUYUH, PU 3TOM BBIOUPAThH
ONTHUMAJIbHBIA METOJ M3MEpPEHHUs, OLECHUBATH AaOCONIOTHBIE M OTHOCUTEIbHBIC
HNOTPEIIHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOJIUTH OIBITBI IO TPOBEPKE MPEMIOKEHHOW THIIOTE3bl: I[UIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY, aHaJU3UpOBATH

IMOJIYYCHHBIC PC3YJIbTAThI U ACJIAaTh BBIBOA O CTATYCC HpCI[JIO)I(eHHOI)'I THIIOTC3BI,
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coOmroaTh mpaBuia 0€30MacHOro TpyJda HpHU MPOBEACHUM HCCIIECIOBAHUN
B paMKax = MpakTUKyMa U  y4eOHO-HCCIIEIOBATEIIbCKOM  JAESATEIbHOCTH
C UCTIOJIB30BAHUEM U3MEPUTENBHBIX YCTPONCTB U JIa0OPaTOPHOIO 000PYI0BAHNUS;

peraTh pacyeTHBIC 3aJ]a4M C SBHO 3aJaHHOW W HESBHO 3aJaHHOUN (Ppu3ndeckoi
MOJEJIBIO;

pelaTh KaueCTBEHHbIC 3a/laud, TPEOYIONIME MPUMEHEHHS 3HAHUM U3 Pa3HbIX
pasnenoB Kypca (M3MKH, a TakKe HHTerpaluy 3HaHUM U3 JAPYTrux MpeAMETOB
€CTECTBEHHO-HAYYHOI'0 LHKJA: BBICTPAUBATh JOTMYECKYIO LIEMOYKY PaCCyKJICHUN
C OIOPOM Ha U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS )11 OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboThI U3MEPUTENIBHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OIICHUBATH MOCIEICTBUS OBITOBOM M TMPOU3BOJCTBEHHOMN
NESATEIbHOCTH YEJIOBEKAa, CBSI3aHHON C (U3MYECKUMHU IPOLIECCAMH, C IO3HIIMMA
AKOJIOTUYECKOMN 0€30MacHOCTH, IpeICTaBICHUN 0 palroHaIbHOM
IPUPOAOIOIH30BAHNUN, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JIOCTHKEHUN HayKd
Y TEXHOJIOTUH JUIsl JalbHEHIIEero pa3BUTUSI YEJIOBEUECKOTO OOIIECTBA;

OPUMEHSTh Ppa3IMyHble CIMOCOObI padoThl ¢ uHMOpMaueld Q(U3NIECKOro
COJICp’)KaHUSI C UCIIOJb30BAaHUEM COBPEMEHHBIX HWHQPOPMAIIMOHHBIX TEXHOJOTHU,
MIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE MH(DOPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA,
nepepadoTKU | TPEAbSIBICHUS Y4YeOHOW M Hay4YHO-TIOMYJSpHOW WH)OpMaIuy,
CTPYKTYpPUPOBAHUSI U HMHTEpHpeTanuu WH(OpMaIMK, MOJYYEHHOW M3 Pa3IudHBIX
MCTOYHUKOB, KPUTUYECKUA aHAIM3UPOBATH MOJIy4aeMyl0 MH(OpPMAIIMIO U OIEHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWW, TaK U HA OCHOBE aHAJIM3a
MCTOYHHMKA UH(POPMALINH;

MPOSIBJISITH OPTaHU3AIIMOHHBIE M TTO3HABATEIIbHBIE YMEHUSI CaAMOCTOSITEIIbHOTO
NpUOOpPETEHHUST HOBBIX 3HAHWUN B MPOIECCE BBIMOJHEHUS MPOEKTHBIX U Yy4eOHO-
MCCIIEI0BATENbCKUX PadoT;

paboTath B rpyIIie C UCTIOJTHEHUEM PA3THMYHBIX COIUATBHBIX POJICH;

OpOSBISITH MOTHBALIMIO K Oyayuiedl mnpodeccHuoHanbHOW AesTeNbHOCTH

0 CTICIIHAIBHOCTSM (PH3UKO-TEXHHUECKOTO MPOhUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Haumenosanue
Ne

pa3ziesoB M TEM
/o

y4eOHOT0 MpeMeTa
Pa3nen 1. Mexanuka
1.1 Tlorpeurnoctu
B OKCIIEPUMEHTE

(JTexus)

KonnuectBo

qacCcoB

[IporpammHoOE coaepkaHue

DKCIEPUMEHT U TEOPHUS B TPOLIECCE

no3HaHus npupoabl. Habmtonenue

U DKCIIEPUMEHT B (pU3UKe.

CrniocoOb1 n3Mepenus: GU3nIeCKux

BEJINYMH (aHAJIOTOBBIC U ITU(PPOBHIC

U3MEPUTEIbHBIE TPUOOPHI,
KOMITBIOTEPHBIC TaTYUKOBBIE
CUCTEMBI).

ITorpemnocTn u3mMepeHuit

bu3ndecKkux BeaudrH (a0COM0THAS

1 OTHOCHUTEJIbHAs).
I'mnore3a. @u3ndecKuil 3aK0H,

I'paHubI €TO0 IPUMCHUMOCTHU

XapakTepuCcTUKa AEATEIbHOCTH

00yJaroIIMXCs

Onepuposams NOHAMUAMU:
Ha0JII0/IEHUE, HKCIIEPUMEHT, TUIIOTE3a,
Teopus, pu3nyeckas BeJIMYrHa,
(bu3nYecKuil 3aKOH, U3MEPUTETHHBIN
npudop, U3MEpeHue, pe3yabTar
U3MEpEHMS, 1IeHa JACICHUS Kb
npuOopa, NOrpeurHOCTh U3MEPEHHUS.
Ilpueooums npumepol HaOIIOICHHUS,
DKCIIEPUMEHTA, TUIIOTE3bI, TEOPUH,
(bu3MYEeCKUX BEJIMYMH, (PU3UUYECKUX
3aKOHOB, U3MEPHUTEITHHBIX PUOOPOB.
Onpeodensame UeHY JEIEHUS Kb
npudopa, abCOMOTHYIO MOTPEIIHOCTD
MPSIMOTO U3MEPEHUS.

3namo HOpMyIIbI 17151 OLIEHKU
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1.2

OneHka norpenrHocTein
MPSAMBIX U KOCBEHHBIX
M3MEpPEHNN
(caMmocrosTeNnbHas

pabora)

Ornpenenenue norpenHocTen
MPSAMBIX U3MEPEHUH 110 33 TaHHBIM
pe3yJibTaTaM U3MEPEHHUI.
[TpueMbl OTICHKH TOTPEITHOCTEH

KOCBEHHBIX U3MEPEHUN

OTHOCHUTENBHOMN MOTPENTHOCTH
KOCBEHHOTI'0 U3MEPEHUs, IpaBuia
OKPYTJICHHS a0COTFOTHBIX
MOTPEIIHOCTEN, BBIPAXKEHUE
OTHOCHUTEJBHBIX MIOTPEIIHOCTEN

B IIPOLIEHTAX

Onepuposams NOHAMUAMU:
a0COJI0THAs OTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS IOTPEIIHOCTh
U3MEPEHHS.

IIpusooums npumepsl IPSIMBIX

Y KOCBEHHBIX H3MEPEHHU.
Onpeodensimsb TOTPEUTHOCTH MPSIMBIX
WU3MEPEHU.

Hcnonv3oeams METO TPAHULL

JUTS1 OLEHKH a0COJIFOTHOM MOTPEIIHOCTH
MPSAMOT0 U3MEpEHUs, IpaBuiIa
OKPYTJICHHS a0COTIOTHBIX
NOTPeIHOCTeN, GOPMYJIbI IS OLICHKH
OTHOCHUTEIIbHON MOTPEIIHOCTH
KOCBEHHOT'O U3MEPEHHUSI.

Ymems oxkpyrisaTh aOCOMOTHBIE
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1.3.1 VYcpennenwue
n3mepenui. CiydaiHas
MOTPEITHOCTD

(TIpakTUKyM)

1

[IpubopHBIE MOTPELIHOCTH,
CIly4ailHble U CUCTEMaTHYECKUE

IMOTrpCIIHOCTHU

MOTPEUTHOCTH, BBIPAXKATh
OTHOCHTEJIbHBIE MTOTPEITHOCTH

B MIPOLICHTAX.

Pewamyo 3anaumn Ha OLIEHKY
OTHOCUTEJIBHBIX OTPEIIHOCTEN
Onepuposams NOHAMUAMU:

npuOOpHas MOTPEIUIHOCTD, CTy4YaiiHas
IOTPEUIHOCTh, CUCTEMAaTUYECKAsI
IOTPEUIHOCTh, CPEHEE 3HAUCHHE.
Ilpueooums npumepvl TpUOOPHOH,
CIIy4YallHOM U CUCTEMATUUYECKON
NOTPEUIHOCTH.

Onpedensims YKCTIEPUMEHTATHFHO HA00P
3HaYeHUN (HU3NUECKON BETUUMHBI

MIPU POBEAECHUHN HECKOJIBKUX
HE3aBUCHUMBIX U3MEPECHUM.
Hcnonvzoeams GOpMyIIbl AJIs1 CPETHETO
apu(pMEeTHYECKOro HECKOJIBKUX YUCEIL,
JUTSL OLICHKH a0COJIIOTHOM MOTPEIIHOCTH
3HaueHUs (PU3NYECKON BEIUYHHBI,
OLIEHEHHOT'O KaK CpeJlHEe

apudpmMeTnIecKoe Habopa ee 3HaYCHUH.
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1.3.2 KunemaTuueckue
U3MEPEHUS TATBHOCTH
M0JIETA, PacyeT
HA4YaJbHOM CKOPOCTH

(IpakTUKyM)

IIepemerienue, CKOpOCTh

Y YCKOPEHUE MaTepUaIbHON TOUKH,
WX MPOEKIIUN Ha OCH CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUH U CIIOKEHUE
CKopocTei. JIBrxKeHue Tena,
OpOIIEHHOTO MO/ YTJIOM

K TOPU30HTY. 3aBUCHUMOCTb

Oyenugamsv 3HAUCHUE U3MEPSEMOI
(bu3nUYeCcKOil BEIMYMHBI KaK CpeHEE
apu(pmeTrnyeckoe Habopa ee 3HaUCHUH,
MOJIYYEHHBIX IPH MPOBEAECHUN
HECKOJIbKMX HE3aBHCHUMBIX H3MEPEHUI,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
IOTPEUIHOCTh 3HAYECHUSI 3TON
(bu3NYECKOIl BEIUYUHBI.
Ycemanasnueams e3aumocessu

MEXy OLIEHKOW 3HauYeHUsI (PU3NUECKON
BEJIMYMHBI, ONIPEIETIAEMON

0 pe3yJibTaTaM HECKOJIbKUX
HE3aBUCUMBIX U3BMEPEHUM, U CPETHUM
apu(pMeTHYECKUM HECKOJIbKUX YNCE
Onepuposams noOHAMUAMU:

CKOpPOCTb, YCKOPEHHUE, CBOOOTHOE
najieHue, 1albHOCTh T0JIETA,
a0COJI0THAS OTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAs OTPEIIHOCTD
U3MEPEHHUS.

IIpusooums npumepsvt CBOOOTHOTO

MaJACHU:A TCJI IIPU PA3JINIHBIX
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KOOPJIMHAT, CKOPOCTH U YCKOPEHUS

MaTepHaHBHOﬁ TOYKH OT BPCMCHU

3HAYCHUSX HAYaJIbHON CKOPOCTH,
IIPU PA3HBIX YIJIaX MEXKy HauyaJbHOU
CKOPOCTBIO U TOPU30HTOM.
Hcnonvzosams pynerKy,
KHHEeMaTH4ecKue (OpMyJIbl,
OMUCHIBAIOIINE ABUKEHUE TEIIA,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCHUMOCTH JAJIBHOCTH MOJIETA TENA,
OpOIIIEHHOTO TOPU30HTAIILHO,

OT €ro HayaJabHON CKOPOCTH.
HUccneoosams 3aBUCUMOCTD TaIbHOCTH
noJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAYAJILHOU
CKOPOCTHU U UHMEPNPEemupo8ams
MOJTYYEHHbIE PE3YJIbTATHI.

Pewams 3anauy Ha onpeneneHue

10 AKCIIEPUMEHTATIBLHBIM JJAHHBIM
HA4YaJIbHOM CKOPOCTH Tea,
OpOIIIEHHOTO TOPU30HTAIBHO.
Onpeodensims aOCOIOTHYIO

N OTHOCHUTCJIbHYIO ITOI'PCIHIHOCTD
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1.4  Ilpocreiimme
IrCOMETPHUCCKHE
HU3MEpEHUS
(camocTosITeIbHAS

pabora)

1.5 TI'paduxu
AKCIIEPUMEHTATBHBIX

3aBUCHUMOCTEM.

Mertone! 1 mpreMsbl POBEICHUS
IPSAMBIX U KOCBEHHBIX H3MEPEHUU
reOMETPUYECKUX BEIIMYUH (JIJIMHA,

yTOJ1, TJI0Ia/lb, 00BEM)

['padrueckoe npencraBieHue
3aBUCUMOCTEN (PU3NUYECKUX

BEJIMYUH APYT OT Apyra. JInnennas

HAYAJIbHOM CKOPOCTH TEJIA,
OpOIIEHHOTO TOPU3OHTATBHO
Onepuposams NOHAMUAMU:
a0COJIOTHAs OTPEIIHOCTD U3MEPEHUS,
OTHOCHUTEJIbHAS MTOTPEIIHOCTh
WU3MEPEHUS.

3Hamb METO/BI ¥ IPUEMBI IPOBEJICHUS
MPSMBIX U3MEPEHUA TEOMETPUUECKHIX
BEJTUYMH.

Ipumenamo GopmyIbl

JUJIS1 oTIpeieNieHUs a0COTIOTHBIX

Y OIICHKW OTHOCHUTEIBHBIX
IIOTrPELTHOCTEN.

Pewamyo 3anauy Ha onpeneneHue
wiomaay Gurypsl 1 oobema Telna

10 SKCIIEPUMEHTAIHLHO U3MEPEHHBIM
3HAYCHUSIM JIJIUH.

Onpedensame 3HAYCHUS] OTHOCUTEIIbHBIX
IIOrPEIIHOCTEN B IPOLICHTax
Onepuposams noHamusamu: Tpapuk
3aBUCUMOCTH OJHOM (pU3UUECKOM

BEJIMYUHBI OT IPYTOU, INHEUHASA
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['padmueckas
00paboTKa JaHHBIX

(JTeK1s)

3aBUCUMOCTD. YTJIOBOU
KO3 GUIIUEHT U CBOOOTHOE

cllaraéMoe¢ JTMHEMHON 3aBUCUMOCTH

3aBHCHUMOCTb, YTI0BOM KO3 PuiineHT
A CBOOOJIHOE cl1araeMoe€ JTUHEMHOMN
3aBUCUMOCTH, alMpPOKCUMAIIHS,
WHTEPHOJISLNSA, SKCTPAITOJISILIHS.
3name ipaBUiIa MOCTPOEHUA IpapUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUNH
JIpyT OT Apyra.

Cmpoumbs rpaduKu JIMHEUHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEJIUUNH
JpYT OT Jpyra.

Ipumensimo nipaBUIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH JIPYT OT Apyra.

Ilpusooums npumepsl annpoKCUMAaIIH,
MHTEPIOISALINN, SKCTPATOJIALINH.
Ymems ipoBOIUTH MIPOLIETYPBI
anmpoKCUMAaIUU, THTEPIOJISLINH,
AKCTPAIOJIALIMH.

Onpedensimsb 3Ha4YEHUS YTIOBOTO

ko3 dureHTa 1 CBOOOTHOTO

cJlaraeMoro JUHEHHOM 3aBUCUMOCTH,
OLICHUBATh UX a0COIFOTHBIE

40



1.6

O6paboTtka
HEJIMHEHHBIX
3aBUCUMOCTECH:
JIMHEApU3aLus,

IoACUCT 1o aau

['paduueckoe npencraBieHue
3aBUCUMOCTEN (PU3NUECKUX
BEJINYMH JIPYT OT Apyra.
Henunerinas 3aBUCUMOCTD

H €C JIMHCapu3alus

MOTPELIHOCTH.

Yemanaenuseams 63aumoceasu MEXIy
MaTE€MaTUYECKUM MOHATHEM «IMHEHHAs
GYHKIUS) U TMHEHHOM 3aBUCUMOCTBIO
(bu3nYeCKUX BEIMYHH JAPYT OT JIpyra.
Hccneoosamv u unmepnpemuposamao
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(bu3nyeCKuX BEIMYUH IPYT OT JIpyra.
Pewamyo 3anaun Ha TOCTPOEHUE
JMHENHBIX TPa(pUKOB 3aBUCUMOCTEM
(bu3MYEeCKUX BEJIMYUH APYT OT Apyra
1o 3aJaHHBIM HabopaM
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
ONPENENATh 0 MOCTPOEHHOMY TpaduKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
ciaraeMoe, OLleHUBaTh UX a0COMIOTHBIE
Y OTHOCUTEJbHBIE TOTPEITHOCTH
Onepuposams nonamusamu.: rpadux
3aBUCUMOCTH OJHOM (pu3nyeckoin
BEJIMYUHBI OT APYrOM, HEJIMHEHHAS
3aBUCUMOCTb, JINHEAPU3ALIHSI

HEJIMHEMHOM 3aBUCUMOCTH, IJIOLIAb
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noJ1 rpapuxom,
IOCTPOCHHE
KacaTeJIbHBIX

K rpaduky (JeKuus)

o1 rpa koM 3aBHCHMOCTH,
KacatelibHas K rpaduKy 3aBUCUMOCTH
B JaHHOU TOYKE.

3nams mpaBUIa MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEN (PU3UYECKUX BEJIMYUH
JPYT OT Apyra, PU3NYECKuii CMbICIT
IO O] TpadUKOM 3aBUCUMOCTHU
U KacaTeabHOU K TpaduKy 3aBUCUMOCTH
B JIJaHHOM TOYKE.

Cmpoumb UCXOTHBIE

Y JIMHEApU30BaHHbIE TpaPuKU
3aBUCUMOCTEH (PM3NUYECKUX BETUYNH
JIPYT OT JpyTra, KacaTeNbHYIO K TpaduKy
HEJIWHENHOU 3aBUCUMOCTH B JJAHHOU
TOYKE.

Ilpumensams ipaBuUIIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PHU3UIECKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensame 3HAYCHUS TIIOIIATN

o rpapikoM 3aBUCHMOCTH

1 yriaoBoro ko3 dunueHTa

KacaTeabHOM K rpadKy HETUHEHHON
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3aBUCUMOCTH B JAHHOM TOYKE,
OLICHUBATh UX a0COIOTHBIE
MOTPENIHOCTH.

Yemanasnusams 63aumocsnsu

MEK]ly MATEMAaTUYECKUM MTOHATHEM
«QYHKIUS» ¥ 3aBUCUMOCTBIO
(U3MYECKUX BEJIMYUH APYT OT APYTa.
Hccrneoosams u unmepnpemuposams
rpaduKy HEJIMHEHHBIX 3aBUCUMOCTEH
(bu3nyeCKuX BEIMYUH IPYT OT JIpyra.
Pewams 3anaun Ha mocTpoeHUe
JMHEapU30BaHHBIX IPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUUH
JpyT OT Jpyra 1o 3aJaHHbIM Habopam
HKCIIEPUMEHTATLHBIX JaHHBIX,
OTIPEAEIATH M0 TOCTPOSHHOMY IpapuKy
YTII0BOM KO3 (PUIIMEHT U CBOOOTHOE
claraeMoe, OLleHUBaTh UX a0COJIOTHBIE

N OTHOCHUTCJIBHBIC ITIOI'PCIIHOCTH

1.7 W3mepenue 2 PaBHOMEpHOE 1 HEpAaBHOMEPHOE Onepuposams nousmusmu. rpadux
3aBUCUMOCTHU NPSIMOJIMHEMHOE ABUKEHUE. 3aBUCUMOCTH OJHOM (pr3nyeckoi
KOOPAMHATHI TPAaHULIbI Koopaunara, BpeMsi, CKOpOCTb BEJIMYMHBI OT JIPYroM, HETMHEHHAsI

43



001acTH HAMOKaHUS
OT BPEMCHH.
JInneapu3zanus
3aBHCHMOCTH

(IpakTUKyM)

1.8 Hzyuenue ynpyroro
rucTepesnca

(IpakTUKyM)

Cuina. U3Mepenue cuiibl
JTUHAMOMETPOM. YTIPyTHe
¥ YaCTUYHO ynpyrue aepopmarii.

Cuna ynpyroctu. 3akoH I'yka.

3aBUCUMOCTb, JIHHEAPH3AITHIS
HEJIMHEMHOW 3aBUCUMOCTH.

Cmpoumb TMHEapU30BaHHBIN TpapuK
3aBUCUMOCTH (PU3MUECKUX BETUINH
ApYT OT Apyra.

Ipumensimo nipaBUiIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (HU3HUUECKUX
BEJIMYWH JPYT OT ApyTa.

Onpedenamsb 3HaYEHUS YTIOBOTO

ko3 duireHTa 1 CBOOOHOTO
ciaraeMoro rpaduka JMHEHHOMI
3aBUCUMOCTH, OIICHUBATh

uX a0CONIOTHBIE MOTPELUTHOCTH.
Hccrneoosams u unmepnpemuposams
HEJIMHEHHYI0 3aBUCUMOCTb KOOPAMHATHI
rpaHUIlbl 00JIACTH HAMOKaHUs Oymaru
OT BPEMCHH.

HUcnonvzosams ceKyHIOMEDP U PYIETKY
Onepuposams nowamusAMU: CUNA,
nedopmaius, ynpyrui THCTEPE3HUC.
Ymemw» dhopmynupoBath 3akoH ['yka,

coOUpaTh IKCIEPUMEHTAIBHYIO
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OTtknoHeHus ot 3akoHa I'yka.
['uctepesuc. PaboTa cuibl
Ha MaJoM M Ha KOHEYHOM
nepemenieand. [ padguaeckoe

MpEACTABICHUE PAOOTHI CUIIbI

YCTaHOBKY.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH JJIUHBI 00BEKTA OT
BEJINYMHBI TPUIIOKEHHOU K HEMY CHUJIBL.
Cmpoumb HeNTMHENHBIN rpaduk
3aBUCUMOCTH (PU3UYECKUX BEIIMUUH
ApYT OT Apyra.

Ilpumensimo nipaBUIa NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3MUECKUX
BEJIMYUH JIPYT OT ApYyra.

Hccneoosams u unmepnpemuposamo
HEJIMHEWHYIO 3aBUCHUMOCTbD JJIMHbI
00BEKTa OT BEJTMYMHBI TPHIIOKEHHOM

K HEMY CHUJIBI.

Onpedensimp yroy HaKJIOHA
KacaTelbHOH K TpaduKy HEITMHEHHON
3aBUCHMOCTH B JaHHOM TOYKE, MO b
1o rpauKoM, OLIEHUBATh A0COJIOTHBIE
1 OTHOCHUTEJIbHBIE TOTPEITHOCTH ATUX
BEJIMYHH.

Hcnonvzosams CEKyHIOMED

Y TUHAMOMETP.
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1.9

Haxoxnenue maccol
JIMHEMKYU U LIIIPpULA
C IIOMOILIBIO
YPaBHOBEIINBAHUS

pbIuara (IpakTUKyM)

AOCOIOTHO TBEPJI0€ TEJIO.
BpamarensHoe nBUKEeHUE
TBEPAOTO TeJIa. MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BpPAIIICHHUSI.
IIneuo cumnbl. CloXeHHE CHI,
MIPUJIOKEHHBIX K TBEPAOMY TEIY.
[lenTp TsKECTH TEna. Y CIIOBUA

paBHOBECHS TBEPAOTO Tena. Peruar

Ycemanasnueams 63aumocessu

MEXIy onpeaeieHrneM (pu3ndecKon
BEJIMYMHBI «MEXaHU4eCcKast padoTay

¥ TEOMETPUICCKUM TTOHATHEM
«IUIOMIAh MO/ TPAapUKOM 3aBUCUMOCTH
BEJIMYMHBI CHJIBI OT BEJIMYUHBI
nedopmarim)

Onepuposams NOHAMUAMU. MOMEHT
CHJIBI OTHOCHUTEJIBHO OCH BpallleHUs,
IUIEYO CHJIBL, IICHTP TSHKECTHU Tena,
pBIvar.

Ymems popmynupoBaTh npaBuiIo
MOMEHTOB, yCJIOBHSI PABHOBECHSI
a0COJIIOTHO TBEPAOTO TN, CKIIAIbIBATh
CHJIBL, TIPUJIOKEHHBIE K TBEPJOMY TEIY,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpueooums ipuMepbl MPUMCHCHUS
pBIYAroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPIUHATHI TOUKH

ONOpBI YPABHOBELIEHHOI'O pblUara
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OT BEJTUYMHBI CHITBI, IPUIIOKEHHOMN

K €ro KOHIIY.

Cmpoumsb TUHENRHBIN rpaduk
3aBUCUMOCTH (PU3NYECKUX BEIMYMH
ApYT OT Apyra.

Ilpumensame nipaBUIIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYUH JIPYT OT JApyTa.
HUccneoosams u unmepnpemuposamso
3aBUCUMOCTH KOOPJMHATHI TOUKH
OTIOPBI YPABHOBEIICHHOTO phluara

OT BEJTUYMHBI CHJTBI, PUIIOKEHHON

K €r0 KOHITY.

Onpeodensams 110 TpadUKy TUHEHHOM
3aBUCUMOCTH 3HAYCHHS yTIIOBOTO
ko3 duireHTa 1 CBOOOIHOTO
cJIaraeMoro, OlleHUBaTh a0COJIFOTHEIE
¥ OTHOCHUTEJIbHBIC TTOTPEITHOCTH ITUX
BCJTUYMH.

Ucnonvzosams TUHEHKY, a TAKKE
MITPHIL C ACTCHUSIMH JIJI1 U3MEPEHUS
oObema.

Pewamo 3ala4u O paBHOBCCHHU pbIyara
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1.10 HUsmepenue
KoadumeHTa
HHEPreTUUECKUX MOTEPh
IpY OTCKOKE IIapuKa
OT OBEPXHOCTH

(TIpaKTUKYM)

Nmnynbe CAITBI 1 UI3MEHEHUE
MMITYJIbCA TeNa. 3aKOH COXPaHEHUs
uMinyibca. Kunernueckast sHeprust
MaTepUAIbHON TOYKH. Teopema

00 U3MEHEHUU KUHETUYECKON
SHEPTUU MATEPUAIIBHOUN TOUKHU.
[TorenuuanbHbIE

Y HEIOTECHUUAJIbHBIE CUJIBI.
ITorennumanbHas HEprusl.
[TorenuuanbHas SHEPrUs TEIa

B OJJHOPOJIHOM T'PaBUTALIMIOHHOM
nosie. CBsi3b pabOTHI
HEMOTEHUHAIBHBIX CUJI

C U3MEHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TEN. 3aKOH
COXpaHEHUSI MEXaHUYECKOMN
SHEpPruu. YNPYrue v Heynpyrue
CTOJKHOBEHHUS. BHyTpeHHs51

SHEprus Tena

Onepuposams NOHAMUAMU: AMITYJIbC
CHUJIbI, UMITYJIbC TEJa, KHHETHYECKAS
SHEPrusl MaTepUAIbHON TOUYKH,
MMOTEHIUAJIBbHBIE U HEMOTEHIUAJIbHBIE
CHUJIbI, TIOTCHIIMAJIbHAS DHEPIHUs

(B T.4. TeJ1a B OJTHOPOJTHOM
IPaBUTALIMOHHOM TI0JIE), YIPYTHE

Y HEYIIPYTME€ CTOJIKHOBEHUS.

Ymems hopmynupoBath 3aKOH
COXPaHEHHUS UMITYJIbCA U TEOPEMY

00 M3MEHEHUH KHHETUYECKON YHEPTUU
MaTe€pUaIbHON TOYKH, JaBaTh
ONPEAEICHUE NOTEHIHATBHBIX

Y HENOTEHUHAIBHBIX CUJ;
dhopMyIHpOBaTh 3aKOH COXPAHEHUS
MEXAHUYECKON DHEPIUH.

IIpusooums npumepwl ciiydaes,
KOTJIa UMITYJIbC T€JIa COXPAHSIETCS
WJIA HE COXPAHSIETCS, KOTJa
MEXaHUYECKast SHEPTUS CUCTEMBI
COXPAHSETCS UM HE COXPAHSETCH,

YOPYTUX U HEYNPYTUX CTOJKHOBEHHM.
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Hroro no pazuneny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa
MOCJIE COYJIaPEHUSI C TOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoums TMHEWUHBIN U HETMHENHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIMYUH JIPYT OT JApyTa.

Ipumensmo nipaBUia TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UUECKUX
BEJIWYWH JAPYT OT ApyTa.

Hccrneoosams u unmepnpemuposamso
3aBUCUMOCTH BBICOTBHI OTCKOKA ITaprKa
MOCJIE COYJIaPEHUS C MOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJA OT BBICOTHI
copoca.

Hcnonvzoeams pyneTky.

Pewams 3anaun 06 aGCOIIOTHO
yOpyTuX U aOCOMIOTHO HEYIPYTUX

COYJIapEHHUSIX
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Pa3nen 2. MoJiekyasipHas Gu3uKa 4 TEPMOJIMHAMHKA

2.1. Omnpenencuue 2 KonudecTBoO TEMIOTHI.
TEII0EMKOCTH TemnoeMkocTh Tena. Y aenbHast
TBEPOTO TeJa U MOJIIpHAs TETJIOEMKOCTH
(IpaKkTUKyM) BEILIECTBA. Y PABHEHHUE TEIJIOBOTO

Oananca. TeruioBoe paBHOBECHE

Onepuposams NOHAMUAMU. KOJTUYECTBO
TEIUIOTHI, TETNIOEMKOCTh TeJIa, yAeIbHAas
1 MOJISIpHAsl TETNIOEMKOCTH BEIIECTBA,
TEIJIOBOE PaBHOBECHUE.

Ymems hopMynupoBaTh ypaBHCHHE
TEIJIOBOro OajaHca, coOupaTh
HKCIIEPUMEHTAIILHYIO YCTAaHOBKY.
Ilpusooums npumepsi Te1,
00J1aTaroNNX OAUHAKOBOU
TEIUIOEMKOCTBIO, HO Pa3JIMYHON
YIEJIbHOU TEINIOEMKOCTBIO.
Ilpumensmob ypaBHEHUE TEIIIOBOTO
OaaHca 1151 OTMCaHUs MpoIecca
TEII000MEeHa TBEPIOTO TeJa C BOJIOH.
Hccnedosams TemnoooMeH

MEXIy TBEPIBIM TEJIOM M JKUIKOCTSIMHU
U UHmMepPNPemupo8ams pe3yabTaThl
ATUX OMBITOB.

Onpedensims TEMIOEMKOCTb TBEPIOTO
TeJla Ha OCHOBAHUM PE3yJIbTaTOB

OTIBITOB IO U3YYEHHUIO TEII00OMEHA
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2.2.

N3mepenne
TEMIEPATYpPhI PYK
JKCIIEpUMEHTATOpA
Y TaBJICHUS, KOTOPOE
MOTYT CO31aTh

€ro JETKue

(MpaKkTUKYM)

JlaBnenue, 00beM, TeMIlepaTypa,
KOJIMYECTBO BellecTBa. MneaapHbIN
ra3. YpaBHeHue MeneneeBa—
Knaneiipona. ['a30BbIe 3aKOHBI.
["a30BbIl TEpMOMETP

MEXy TBEPBIM TEJIOM H JKUIKOCTIMH
C Pa3HBIMHU TEMIIEpPATypaMH, OICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTU U3MEPEHHON BETUYNHBI.
Hcnonvzoeamsb TEpPMOMETD.
Yemanasnuseams 63aumocsssu

MEXTy 3aKOHOM COXPaHEHUS YDHEPTUU
Y YPaBHEHHEM TEIUIOBOTO OajaHca.
Pewiams 331241 Ha TPUMEHEHUE
ypaBHEHUS TEIUIOBOTO OajlaHca
Onepuposams noHsmusMu: J1aBIECHUE,
o0beM, Temneparypa, KOJIn4eCTBO
BCILIECTBA, UJIcaIbHBIN Ia3.

Ymems 3anuceiBaTh ypaBHEHUE
MenpaeneeBa—Kianenpona,
(dhopMyIUpOBaTh ra30BbIE 3aKOHHI,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamb yCTPONUCTBO U IPUHITUTT paOOTHI
ra3oBOr0 TEPMOMETPA.

IIpusooums npumepsl IOBEJCHUS Ta3a
MIpY U3MEHEHUH €ro JIaBJIeHUs], 00beMa,
TEeMIEPATYPHI.

51



2.3.

OddexTuBHbIN

K03 purmeHT
KECTKOCTH CUCTEMBI.
Onpenenenre MOy
IOnra npoBosioku

C TIOMOIIIBIO phIYara.
Onpenenenue npenaena
ynpyroi nepopmannu
(IpakTUKyM)

Hedopmaruu TBEpAOTO TENA.
Pactsxenue u cxarue. Monynb
IOnra. Ynopyrue u Heynpyrue
nedopmarnuu. [Ipeaen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT CHJIbl OTHOCHTEJIBHO OCH
BpauieHus. [linedo cunbl. YcnoBus

PaBHOBCCHA TBEPAOI'O TCIA. Peruar

Ilpumensamop TUHEWKY U CEKYHIOMED.
Onpeodensame TEMIIEPATYPY U AaBJICHUE
UJICAIBHOTO Ta3a Mo pe3yJbTaTaM
OMBITOB C CAMOJIEIbHBIM ra30BbIM
TEPMOMETPOM.

Hcnonvzosams TMHENKY

U CaMOJIeTIbHBIN ra30BbId TEPMOMETP.
Yemanasnusams 63aumocessu

MEXy BHEIITHUMHU U BHYTPCHHUMHU
MakponapameTpamu
TEPMOIMHAMHYECKOU CUCTEMBI.
Pewams 3a1au Ha TPUMEHEHUE
ypaBHeHust MeneneeBa—Knanerpona
Onepuposams noHamusMu: yupyrue
U Heynpyrue negopmaiim,

npezen ynpyrou aegopmariuu,
Moayib FOHra, MOMEHT CHITBI
OTHOCHUTEIIFHO OCH BpaIICHHUSI, IIJI€U0
CHJTBI, pBIYar.

Ymems bopmynupoBath 3akoH ['yka
U1 nepopMaruy pacTsHKeHUS
OJIHOPOJHOTI'O CTEPKHS C MOCTOSTHHBIM

MONCPCUYHBbIM CCHCHUCM, YCIIOBHC
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paBHOBeCHsI aOCOJIOTHO TBEPJIOTO TETa,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepwvl ynpyrux

U HEYIIPYTUX Jedopmaliuii, MaTepuaioB
C pa3au4YHBIMU MoAyJissMHu FOHTa.
Ilpumenams 3akoH ['yka s pacuera
nedopmalum pacTsyKeHUs POBOJIOKH.
HUccneoosams 3aBUCUMOCTD YIJIUHEHHUS
MIPOBOJIOKU OT BEJIMUMHBI
pPaCTATUBAIOIIEH €€ CUJITbI

U UHMepNpemupo8ams

MOJIyYeHHBIC PE3yJIbTATHI,

B TOM YHCJIE JIJIsl OIPEICIICHHS TIpeaena
yrapyrou aedopmanuu.

Onpeodensms monyib KOHTa npoBOIOKU
Ha OCHOBAHMH PE3YJIbTATOB OIBITOB

MO PACTSKEHUIO MTPOBOJIOKU

C TIOMOIIIHIO PA3JIUYHBIX 110 BEJIMYUHE
CHJI, OIIEHUBATH a0COJIOTHYIO

Y OTHOCUTEJIBHYIO MOTPEIIHOCTh

u3MepeHHoro moayins FOHra.
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2.4.

N3mepenne
Ko3(purmenTa
MTOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTphIBa (TIPAKTUKYM)

[IoBEpXHOCTHOE HATSKEHHUE.
KoadduimenT noBepxHOCTHOTO
HaTspkeHus. Criia MOBEPXHOCTHOTO
HaTsDKeHus. Kamwuisipasie
siBJicHus. /laBrieHue

10/ UICKPUBJICHHON ITIOBEPXHOCTHIO

xkuakoctu. Dopmyna Jlammaca

Hcnonvzosams HEpaBHOILICUUN phIyar
JUISL YBEJMYEHUS CUIIBI U IEPEMEILICHHUS.
Pewamys 3anaun Ha NPUMEHEHUE 3aKOHA
I'yka ns pacuera pacTsKeHUA

Y C)KaTHs CTEPIKHEN

Onepuposamb NOHAMUAMU:
MMOBEPXHOCTHOE HATSIKEHUE,
KO3((PUIIMEHT MOBEPXHOCTHOIO
HATSDKCHUS, KAaWUISIPHBIC SIBICHUSL.
Ymems 3anuceiBath GOPMYITY JUISI CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, (OPMYITY
Jlamutaca ayist onpeneneHus JaBJICHUS
MO/ UICKPUBJICHHOM MOBEPXHOCTHIO
KHUJIKOCTH, COOMPATh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepvi TOBEPXHOCTHBIX
SIBJICHUW W KaITWJUISIPHBIX SIBJICHUM.
Ilpumensms METOJ OTPHIBA PAMKH

OT MOBEPXHOCTHU >KUJIKOCTH

JUTsl U13MepeHus kodpuuenra
MTOBEPXHOCTHOTO HATSYKEHHUS JKUJIKOCTH.

Hccrneoosamsb 3aBUCUMOCTD BEJTMYHHBI
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2.5.1. OmnpeneneHue TOYKH

pOCHI (TPAKTUKYM)

HacplieHHbIe ¥ HEHACHIILICHHBIC
napel. KauecTBeHHast 3aBUCUMOCTD
MJIOTHOCTH U JTaBJICHUS
HACBIIIEHHOTO apa

OT TEMIEPaTyphl,

HX HE3aBUCUMOCTh OT 00beMa

CHJIBI, HEOOXOTUMOM I OTPBIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ IIepuMeTpa

U UHMEPNPemupoeams pPe3yJIbTaTbl
ITPOBEJICHHBIX U3MEPECHUM.

Onpeodenamob K0dPHUITUEHT

IMOBCPXHOCTHOI'O HATAKCHUA JKUAKOCTHU

I10 pe3yJIbTaTaM IIPOBEIECHHBIX
WU3MEPEHUI, OIIEHUBATh A0COJIOTHYIO
Y OTHOCHUTEJIBHYIO IIOTPEITHOCTh
U3MEPEHHOMN BEJINYNHBI.
Hcnonvzoeams pelyar i Co3aaHus
CUJIBI 33JJaHHOMN BEJINYUHBI.

Pewamyo 3anaun Ha pUMeHEHNE
(bOpMyJIBI ISl CUITBI TOBEPXHOCTHOTO
HaTsDKeHus U popMyiibl Jlamaca
Onepuposams NOHAMUAMU.:
HACBILIEHHBIN U HEHACBIICHHBIN 11ap,
BJIQXKHOCTH BO3/1yXa, aDCOIIOTHAS

Y OTHOCUTENbHAS BJIAXKHOCTb.

Ymems kaueCTBEHHO ONUCHIBAThH

3aBUCHUMOCTD IINIOTHOCTHU U JABJICHUA
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HACBIIEHHOT O nIapa. BrnaxxHocts
BO31IyXa. AOCOIFOTHAs

N OTHOCHUTCJIbHAsA BJIAKHOCTD

HACBIIIIEHHOTO TIapa OT TEMITEPaTYPHI,
UX HE3aBHUCHMOCTH OT 00BbeMa
HACBIIIEHHOTO TIapa, coOupaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY.
Ilpusooums npumepsi HaCHIIICHHOTO
Y HEHACBIIIIEHHOTO Tapa.
Hccnedosams nipoliecc BuINaACHUS
POCHI TIPH TTOHMKCHUH TEMITEPaTypPhl
BJIQYKHOTO BO3yXa

U UHMepPnpemupos8ams TOTyUCHHbIE
PE3YNbTATHI.

Onpeodensims 10 TOJTYYEHHBIM
AKCIIEPUMEHTATLHBIM JTAHHBIM
TEeMITepaTypy TOYKY POCHI, U 3aTEM,
C TIOMOIUIBIO TAOJIHIIBI 3aBUCUMOCTH
JIABJICHUS] HACBIIIIEHHOTO Mapa BOJIbI
OT TeMITepaTypbl, OTHOCUTEIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKKE
a0OCOJIFOTHBIE U OTHOCHUTEJIHHBIC
MOTPEITHOCTH ITUX BEJIMYUH.
Hcnonvzoeams TepMOMETP.

Pewamo 3aJa41 Ha BBIYMCJICHHUC
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2.5.2. 3HaAKOMCTBO
C DJIEKTPUYCCKUM
KOHJICHCATOPOM

(TIpakTUKyM)

DneKTpuYecKuil 3apsi.
DIEeKTpUUECKOE TOJIE.
Hanps>keHHOCTh M TOTEHIHAI
AIEKTPUYECKOTO NoJist. Pa3HOCTH
NOTEHIIMAJIOB U HAIIPSDKECHHUE.
N3mepeHne HanpsKEeHUs.
BonermeTp. Konaencarop.
DIEKTPOEMKOCTh KOHAEHCATOPA.
[TapaiutenbHOE

Y MOCJIEA0BATENIbHOE COEAMHEHNE

KOHJICHCATOPOB

a0COJIIOTHOM U OTHOCUTEIIBHOM
BJIQKHOCTH

Onepupogamb noHAMUAMU.
AIIEKTPUYECKUI 3apsi, JIEKTPUIECKOE
10JI€, HATIPSKEHHOCTh U MOTEHIINAI
AIIEKTPUYECKOTO TOJISA, PA3HOCTh
NOTEHLUAJIOB U HaNpsKEHUE,
KOHJICHCATOP, ITEKTPOEMKOCTh
KOHJICHCaTopa.

Ymems BBIYHCIATE 3apsii KOHACHCATOpA
IO €0 AIEKTPOEMKOCTHU

U HaIPsHKEHUIO, TPUMEHSITh (DOPMYJIIbI
JUISL pacyeTa 3JIeKTPOEMKOCTH

U NOCIEA0BATEILHOM

¥ MapaJlJIeIbHOM COETMHEHUHN
KOHJIEHCATOpPOB, COOMpPaTh
DIIEKTPUYECKYIO IIETIb.

IIpusooums npumepuol
MOCJIEA0BATEIBHOIO U TAPAJUIETLHOTO
COETMHEHHS KOHJIEHCATOPOB.
Hccnedosams 3aBUCUMOCTD

HaIps’KCHUS HA KOHACHCATOPC
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Hroro no pazneny
Pa3nen 3. DiekTpoanHaAMUKA.
3.1. Mzyuenwue nporuecca
pa3psiIKK KOHASHCATOpa

(IpakTUKyM)

DIEKTPUYECKNN 3apsI.
DIIEKTPUUECKOE TOJIE.
HanpsbkeHHOCTh U OTeHLHAN
ayieKTprudeckoro nois. Pasnocts
NOTEHLUAJIOB U HaMpsKEHHE.
3/1C nucrounuka Toka. Usmepenue

HanpsokeHusi. BonbTmerp.

OT €ro AIEKTPOEMKOCTH
U UHMEPNPEemupo8ams pe3yJibTaTbl
ATOTO IKCIEPUMEHTA.

Onpedensims OTHOILLICHUE
ANEKTPUYECKUX EMKOCTEN JIBYX
KOHJICHCAaTOPOB 110 U3MEPEHHBIM
3HAYECHUSIM HANpSHKEHUS HA HUX,
OLICHUBATh A0COJIFOTHBIE

Y OTHOCHUTEJIbHBIE TIOTPEIIHOCTH
U3MEPSEMBIX BEJIUYHH.
Hcnonv3o6ams BOIBTMETP.
Pewams 3ana4n Ha COeIMHEHNE

KOHJICHCATOPOB

Onepuposamb NOHAMUAMU.
AIEKTPUUYECKUH 3apsil, SIEKTPUIECKOE
1oJjie, HAaPsHKEHHOCTh U MTOTEHIIHAIT
AJIEKTPUYECKOTO MOJIs, Pa3HOCTh
MOTEHITMAJIOB U HAIIPSDKEHUE,

OJIC nctouHMKa TOKa, KOHJIEHCATOP,

QJICKTPOCMKOCTb KOHACHCATOPA,
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KoHaeHcaTop. DNeKTpOeMKOCTb
KOHJIEHCATOpa. DIEKTPUIYECKOE
conportusieHue. 3akon Oma

JUIS1 TIOJTHOM (3aMKHYTO)
AIEKTPUYECKOU LIEIH.
KonnencaTop B 11enu NOCTOSTHHOTO

TOKa

ANEKTPUUYECKOE COMPOTUBIICHHUE.
Ymems hopmynupoBats 3akon Oma
JUISL TIOJTHOM (3aMKHYTOM )
AIEKTPUUECKON TETTH, BBIYUCIISTh
3aps]l KOHJEHCATOpa

IO €T0 JIEKTPOEMKOCTH

U HAIPsHKEHUI0, COOMpaTh
ANEKTPUYECKYIO IIETIh.

IIpusooums npumepsvi OBEICHUS
KOHJIEHCATOpa, BKIFOUEHHOTO B IICTIH
MOCTOSTHHOTO TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTEPE
3aBUCUMOCTH CHJIbI TOKA OT BPEMEHHU
MIpU pa3psaKe KOHAEHCATOpa

qyepes pe3ncTop.

Cmpoumbs TpapuK 3aBUCUMOCTH CHIIbI
TOKa OT BPEMEHH NP Pa3psiaKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
Ilpumensams ipaBUIIa TOCTPOCHUS
rpaKOB 3aBUCUMOCTEH (PHU3UICCKHUX
BEIIMYUH JAPYT OT ApyTa.

Hccneoosams 3aBUCUMOCTD CUJIBI TOKA
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3.2.

Onpenenenne
yACIBHOTO

COIIPOTUBJICHUA

Cwuia Toka. Hanpspokenue. 3akoH
Owma 7151 yyacTKa LIETH.

9J'I€KTpI/I‘-IeCKOC COIIPOTHUBJICHUC.

OT BPEMEHU TIPH Pa3psIKe
KOHJIEHCATOpa Yepe3 Pe3UCTop

U UHMepNPemupo8ams 3Ty
3aBUCUMOCTb.

Onpedensims SNEKTPOEMKOCTh
KOH/JIEHCATOpa,

BBIpaXKasi €€ yepe3 yriioBou

ko2 PUITMEHT KacaTeIbHOU K rpaduKy
3aBUCUMOCTH CHJIBI TOKA Pa3psIKu
KOHJIEHCATOpa OT BPEMCHH,

OIICHUBATh A0COJIOTHYIO

¥ OTHOCUTEJIHHYIO MTOTPEUTHOCTh
AIEKTPOEMKOCTH.

HUcnonvzosams BOTETMETP

U CEKYHIOMED.

Yemanasnuseams 63aumocsnzu.
Pewams KauecTBEHHBIC 3a/1aUU

0 KOHJICHCATOPaX, BKIIOYEHHBIX B IIETTh
MTOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU:

CUJIa TOKa, HapsHKEHUE,

QJICKTPHUICCKOC COIIPOTUBJIICHHUC,
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Marcpualia IpoOBOJIOKH

(IpaKkTUKyM)

3aBUCUMOCTb CONIPOTUBIICHUS
OJTHOPOJIHOT'O MPOBOAHUKA

OT €ro JJIMHBI U TUIOIIA U
HOIIEPEYHOr0 CeYeHUs. Y AeIbHOe

COIIPOTHUBJICHUC BCIICCTBA

YAEIbHOE COMPOTUBJICHUE
BEILECTBA.

Ymems hopmynupoBats 3akoH Oma
JUTSl y9acTKa IIETIH, 3aIiChIBATh
dbopmyiy 1J1s1 3aBUCUMOCTH
COMPOTHUBJICHUS OJTHOPOHOTO
MIPOBOJIHUKA OT €r0 JJIMHBI

Y TUTOIIIA/IA TTOTIEPEYHOTO CEUCHUS,
cOOHMPATH DIIEKTPUUECKYIO LIETIh.
Ilpusooums npumepsvi BEIECTB

C Pa3JIMYHBIM yICITbHBIM
CONPOTUBJICHUEM.

Ilpumensimo METOI U3MEPEHHUS

MaJIbIX AJIEKTPUUECKHUX
COINPOTHUBIICHUU.

Hccnedosams 3aBUCUMOCTD
HaIPSHKEHUS MEXK Ty KOHIIAMH OTpe3Ka
MPOBOJIOKHU OT JIJTMHBI ATOTO OTPE3Ka

U UHMepNpemupo8amsy pe3yJabTaThl
MIPOBEICHHBIX H3MEPCHUH, BBIYUCIIATH
ANEKTPUUECKOE COMPOTUBICHUE OTPE3Ka

IMPOBOJIOKH 110 UBMEPCHHBIM 3HAYCHUSAM
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3.3.

N3mepenne
BOJIbT-aMIIEPHOMN
XapaKTEPUCTUKU
[OJIyIIPOBOAHUKOBOTO

nuona (MPaKTUKYM )

[TonynpoBoauuku. CoOCTBEHHAs
U TIpUMECHAasi TPOBOIUMOCTh
MOJTYTIPOBOTHUKOB.

CaoiicTBa p-n-nepexona.

ITomynpOBOIHUKOBBIN U0

CUJIbI TOKA U HAIIPSIKEHUS.
Onpeodensams yeIbHOE CONPOTUBICHUE
Marepualia MPOBOJIOKHU MO U3BECTHBIM
JUIMHE, TUAaMETPY U CONPOTUBIICHUIO,
OILICHUBATh a0COJTIOTHYIO
Y OTHOCHUTEJIbHYIO OTPEIIHOCTh
YACIBHOTO COMTPOTUBIICHUS.
Hcnonvzosams MyJIbTUMETP B pEKAMax
BOJITMETPA U aMIIEPMETPa, JINHEHKY,
MUKPOMETD.
Pewamyo 3anaun Ha 3akoH Oma
JUUISl ydacTKa IeNy U Ha 3aBUCUMOCTD
CONPOTHUBJIEHUS OTPE3KA MPOBOJIOKHU
OT €r0 XapaKTEPUCTUK
Onepuposams NOHAMUAMU:
MOJTYTIPOBOHUK, COOCTBEHHAS
Y IpUMECHasi IPOBOJIUMOCTb,
p-N-tiepexon, NoJIyIpOBOIHUKOBBIN
IO/,
Ymemwv 0OBACHATH IPUPOTY
COOCTBEHHOM Y MMPUMECHOM
MIPOBOANUMOCTH, CBOMCTBA
p-N-nepexoia, TPUHUMUII AEHCTBUS
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MOJIyITPOBOJJHUKOBOT'O IMO/A,
ero (yHKIIMOHUPOBAHUE

MIPU BKJIFOYEHUU B JIEKTPUUYECKYIO 1IETTh
MOCTOSTHHOT'O TOKA B MPSIMOM

1 B 00paTHOM HalpaBlIeHUH, COOUPAThH
ANEKTPUUYECKYIO IEIb, YATATh
MapKUPOBKY MMOJTYIPOBOIHUKOBOTO
JA0JA.

IIpusooums npumepvl NCNOJIb30BaAHUS
MOJIYTPOBOJHUKOBOTO AUOAA

B DJICKTPUUYECKUX IIETISX.
Dopmynuposams TUIIOTE3Y O XapaKTEPE
3aBUCHUMOCTH CHJIbI TOKA, TEKYILIETO
4yepes MOTYNPOBOJHUKOBBIN THO/,

OT MOJIAaHHOTO Ha HErO HAMPSHKEHUSI.
Cmpoums S3KCIEPUMEHTAIILHO
BOJIHT-aMIIEPHYIO XapaKTEPUCTHKY
(BAX) noxynpoBOJHUKOBOTO AHO]1A
MIPU €ro BKJIIFOYEHUHU B JICKTPUUECKYIO
L[ETb TOCTOSIHHOTO TOKA B MPSMOM

¥ B OOpaTHOM HaIpaBJICHUHU.
Ilpumensame nipaBuIIa MOCTPOEHUS

rpaduKoB 3aBUCUMOCTEN (PUBUYECKHUX
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Hroro no pazuneny
OBLIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME

34

BEIIWYWH JPYT OT ApyTa.
HUccneoosams BAX

MOJTyITPOBOJTHUKOBOTO THO/IA,
BKJIFOYCHHOTO B IEITh TOCTOSTHHOT'O TOKA
B IIPSIMOM M B 0OpaTHOM HaIlpaBJICHUN
U UHMepPNpemupoB8ams

ATy 3aBUCHUMOCTb.

Onpeodensimp dNCKTPUIECKOEC
COIIPOTHBIICHHUE TTOTYITPOBOTHUKOBOTO
JTNO/1a TIPU TAHHOM 3HAYCHHH
HaIPSDKCHUS, OIICHUBATh A0COJIFOTHYIO
U OTHOCHUTEIHHYIO TIOTPEITHOCTD

ATOM (YU3UYCCKOU BEITMUMHBI.
Hcnonvzosams BOIBTMETP, aMIIEPMETP,
MIEPEMEHHBIN PE3UCTOP, MAKETHYIO
J1aTy, TOJYIPOBOJHUKOBBIN AHO/.
Pewamuv 3anaum Ha 11eTIM TOCTOSTHHOTO
TOKa MPH HATMYUHU B HUX UICATHHOTO

Juoga
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11 KJIACC

Haumenosaunue
Ne KommuecTBo
pa3aeaoB U TEM [IporpamMmmuoe coaepxkaHue
/o 4acoB
y4eOHOro npeaMeTa

Pa3znen 1. JinekTpoanHaMuka

1.1. OueHka BeTUYUHBI 2 MarnautHoe nose. Bektop
TOPU30HTAITBHOU MAarHUTHOW UHAYKUMH. [[puHIMI
COCTAaBJISIIOIICH CyINEpIO3UIIMM MAarHUTHBIX TOJIEH.
MAarHUTHOM MHAYKIUA JIMHUY MarHUTHOW UHYKIIAH.
MarduTHOTO TI0JIS MarauTHoOE 1oJIe KaTyIlKu
3emiu (MPaKTUKYM) C TOKOM

XapakTepuCcTUKa AeATEIbHOCTH

00yYaroIINXCs

Onepupoeamb NOHAMUAMU. MAarHUTHOC

10Ji€, BEKTOP MarHUTHOM MHTYKIINH,
JIMHUM MarHUTHON UHTYKIHH.
Ymemwv GopMynupoBaTh MPUHITUIT
CYINEpIIO3UIIMM MarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHIYKIIUN
MarHMTHOTO MOJIsl KaTYIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsvt TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOMUCTB,
SIBJISIOINXCS UCTOYHUKAMHU
ITIOCTOSSHHOTO MarHUTHOTO ITOJIS.
IIpumensmes TPUHIMUII CYNIEPTIOZULIUH
MarHuTHBIX ITOJICH.

Hccnedosams IpOCTPAaHCTBEHHYO

OPHEHTALIUIO BEKTOPA MHIYKLINN
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MarHuTHOTO TOJISI, CO3/1aBA€MOI0
Ha OCH COJICHOWJIA IIPH CYNEPHO3ULUU
MarHUTHOTO MOJIsl 3€MJIM U MAaTHUTHOTO
II0JIS1 COJIEHOU/1a, B 3aBUCUMOCTH

OT CWJIBI TOKa B BUTKAaX COJIEHOU]IA

U UHMEPNPemupo8ams TOJTy4CHHbIE
pEe3yJbTaTHI.

Onpedensime 1O pe3yJbTaTaM
MPOBEJAEHHOI0 AKCIIEPUMEHTA MOAYJIb
TOPU30HTAIBHOM COCTABIISIOLICH
BEKTOpA MAarHUTHON MHIAYKIIUH
MarHMTHOTO MOJis 3eMJIH, OIIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENIHOCTh U3MEPEHHOM (pr3nyecKomn
BEJINYMHBI.
Hcnonvzoeams KOMIIAC, COJICHOU,
1ab0paTOPHBIN OJIOK MTUTAHUS,
TPaHCHIOPTHUP.
Pewams 3anaun Ha npuMEeHEHUE
MIPUHLAIA CYNIEPIIO3UIIMN MAarHUTHBIX

OJIEN
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1.2.

N3mepenne
3aBUCHUMOCTH BEJINYNHBI
MarHUTHOW MHyKLIIHH
MarHuTHOTO I10JIS
MarHuTa OT PacCTOSHUSA

(IpaKkTUKyM)

MarnautHoe nose. Bekrop
MAarHUTHOM MHAYKLIUU. JIMHUK
MAarHMTHOM MHAYKIMA. MaraHuTHoe

I10JIC MOCTOAHHOI'O MarHuTa

Onepuposamv noHamusAMuU: MarHUTHOE
110JI€, BEKTOP MarHUTHOW MHAYKIIMH,
JVUHUMA MarHUTHOM MHTyKIUH.

Ymemwb n300paxaTs TMHUA WHAYKIIUU
MarHUTHOTO MOJISl IOCTOSIHHOTO
Mar’ura, coouparb
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpugooumys npumepsl TPUPOTHBIX
O0OBEKTOB U TEXHUUYECKUX YCTPOUCTB,
SBIISIOIINXCSI HCTOYHUKAMH
MOCTOSTHHOTO MarHUTHOTO TOJIS.
Ipumensamos cMapThoH

C MPeAyCTaHOBJIEHHBIM ITPOTPAMMHBIM
oOecrieueHrneM sl U3MEpEHus
BEJIMYMHBI MArHUTHOT'O TIOJISI, paBUia
NOCTPOEHUs IrpaKOB 3aBUCUMOCTEM
(u3nYeCKUX BETUYHUH JPYT OT JIpyra.
Hccneoosams 3aBUCUMOCTD BETHIHHBI
MarHUTHON MHIYKIIUM MarHUTHOTO
H0JIsl TOCTOSTHHOTO MarHuTa

Ha €ro IPOJOJIbHON OCH CUMMETPUH

OT PacCTOSHUS MEXIY HEHTPOM
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1.3.

HaOaronenue
MarHUTHOTO
rUCTepe3uca

(IpakTUKyM)

MarunutHoe noJsie. Bektop
MAarHMTHOM MHAYKLIUU. JIMHUK
MAarHMTHOM MHAYKIMA. MarauTHoe
T10JIE KATYIIKU C IIOCTOSIHHBIM

TOKOM. MarauTHOE moJie

MarHuTa v TOYKON U3MEPEHUN

U UHMEPNPemupo8ams TOJTy4YCHHbIE
pE3yJIbTaThI.

Cmpoums 3KCTIEPUMEHTAIIEHO TpaduK
3aBUCUMOCTH MOJYJISI MATHUTHOMN
UHAYKIUY MarHUTHOTO MOJIS
IOCTOSIHHOI'O MarHuTa

Ha €ro MPOAOJIBHON OCU CUMMETPUHI
OT PacCTOSTHUSL MEXAY LEHTPOM
MAarHuTa U TOYKOW N3MEPEHUN

(c yueTom abCOIIOTHBIX TOTPEITHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzoeams NTUIHHAPUYECKUAN
IIOCTOSIHHBI MArHUT, JINHEUKY.
Pewams 3a1aun Ha IpUMEHEHNE
IPUHIMIA CYIEPIIO3ULIUN MAarHUTHBIX
nosien

Onepuposams NOHAMUAMU: MaTHUTHOE
1oJie, BEKTOP MarHUTHOM MHIYKIUH,
JMHUU MarHUTHOW MHIYKIUH,
dbeppoMarHeTuK, MarHU THBIN

THCTEPE3HC.
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B BelecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n3006paxaTs TMHUA WHAYKIIUU
MarHUTHOTO TIOJISI KaTYIIKU

C MOCTOSIHHBIM TOKOM, OOBSACHATH
ABIIeHUs (heppoMarHeTu3Ma

Y MarHUTHOTO THCTEpE3Uca, COOMpaTh
HKCIIEPUMEHTAJIBHYIO YCTAaHOBKY.
IIpusooums npumepsbt MaTEpUaOB,
obnagaromux GpeppoMarHuTHbIMU
CBOWCTBaMHU.

llpumenamos cMapTdoH

C MPEAYCTaHOBJIEHHBIM IPOTPAMMHBIM
oOecrieueHrueM sl U3MEpEHus
BEJIMYMHBI MATHUTHOTO TIOJISI, TIPaBUjIa
OCTPOEHUs rpa)KOB 3aBUCUMOCTEH
(u3znyecKux BEIUYHUH JPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BETMUMHBI
MarHUTHON MHIYKIIUM MarHUTHOTO
1oJisg BOJIM3H TOpIla KaTyIIKH

C TMOCTOSIHHBIM TOKOM, HAMOTAHHOM

Ha eppOMarHUTHBIN CepACUHUK,

OT CHJIBI POTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMEePnpemupoeamas
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1.4

N3yuenue paboTsl
AIEKTPOBUraTENSA
Y JUHAMO-MAILIWHbI

(gactp 1) (Jrexims)

[TocTostHHBIN TOK, cuIa AMnepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOJABUTATEIH TOCTOSIHHOTO
TOKa, TUHAMO-MalllnHA (T€HEepaTop

MOCTOSTHHOT'O TOKQ)

MOJTyYEHHBIE PE3yIbTAThI
KaK HaOJI0/ICHHE MAarHUTHOTO
rucTepesuca.

Cmpoumsb 3KCTIEPUMEHTAIBHO TpapuK
3aBUCUMOCTH MOJTYJISI MAaTHUTHOM
WHIYKITUA MAarHATHOTO TIOJIST KaTyIIIKH
¢ peppOMarHUTHBIM CEPACYHUKOM

OT CHJIBI MPOTEKAIOIIETO Yepe3 KATYIIKY
TOKa (C y4eTOM aOCOJIFOTHBIX
MOTPEIIHOCTEN N3MEPEHHBIX
(bU3UYECKUX BEJIUYUUH).
Hcnonvzosams 1adOpaTOPHBII
UCTOYHUK MTUTAHUS

Onepuposams nNOHAMUAMU: CUATIA
Amrepa, 3JIEKTPOJIBUTATEb,
JTMHAMO-MaIlIfHA.

Ymemw onpenensate MOAyYJIb

U HalpaBJICHUE CUJTBI AMIIepa.

3Hamb UCTOPUIO U300PETCHUS
AIIEKTPOABUTATEIISI

Y COBEPIIIEHCTBOBAHMUS

€ro KOHCTPYKIIMH, YCTPOUCTBO
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1.5.

N3yuenue paboOThI
AIEKTPOBUraTENSA
Y IMHaMO-MalIuHbI

(gacTp 2) (MPAKTHKYM)

[TocTostHHBIN TOK, cuIa AMnepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOJABUTATEIb TOCTOSIHHOTO
TOKa, TUHAMO-MalllnHA (T€HEepaTop

MOCTOSTHHOT'O TOKQ)

Y IPUHLAII JEHCTBUS
JNEKTPOABUTATENS IIOCTOSIHHOTO TOKA
Y TMHAMO-MAILUHBI.

IIpusooumys npumepsvl IPUMEHEHUS
JNEKTPOABUTATENS TOCTOSIHHOTO TOKA
Y TUHAMO-MAIlIAHBI.

Onpedensime HaNPABIICHUE BPAIICHUS

SAKOPA SJICKTPOABUTATCILA IIPHU 3aIdaHHOM

HalpaBJICHUU MPOTEKAHUS
AJIEKTPUUECKOTO TOKA B OOMOTKaX
CTaHUHBI.

Pewams 3anaun o a3nexkTpoaBuraresne
IOCTOSIHHOI'O TOKAa ¥ IMHAMO-MAILINHE
Onepuposams nonamusmu.: Cuia
AmMriepa, 3JIEKTpOoABUTaTEellb, JUHAMO-
MaII1Ha.

Ymemw onpenensate MOAyJIb

U HalpaBJICHUE CUIIbI AMIIepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvi TPUMEHEHUS

QJICKTPOABUTATCIIA IIOCTOSAHHOI'O TOKA
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Hroro no pazneny

10

U IMHAMO-MAIlIUHBI.
IIpumensims TEOPETUYECKUE CBEACHUS
00 3JeKTpOIBUraTese MOCTOSHHOTO
TOKa U O TUHAMO-MAIlIMHE

JUTs1 OOBbSICHEHMSI IPOBOIUMOTO
AKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cuitel TOKA, BRIpabaThIBaEMOM
TE€HEPaTOPOM, OT BEJIMUYMHBI MOMEHTA
CHUJIbI, IPUIIOKEHHOTO K €T0 Baly;

2) BEIMYMHBI HANIPSHKEHHMSI, TIOaHHOTO
Ha 3JIEKTPOABUTATEb,

OT YaCTOTHI €r0 BpallleHUs

1 MEXaHWYECKON HATPY3KH €T0 Baja

U UHmMepnpemupo8amy 1MOIy4YEHHBIE
pe3yJbTaThI.

Hcnonvzosams 31€KTPOMOTOD,
1a060paTOPHBIN UCTOYHUK MTUTAHUSA,

peocTar, MyJIbTUMCTP
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Pasznea 2. Kosie0anus v BOJIHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuojia KojaeoaHui
JIMHEN KU

HA HWJINHIPUYECKON
TMOBEPXHOCTHU

OT pajuyca ee

KPUBH3HBI (TPAKTUKYM)

I"apMoHnyeckue KoacOaHus.

Hx KkuHEMATHYECKOE,
JTUHAMUYECKOE M DHEPTeTHICCKOE
onmcanue. [lepuoxa u yactoTa
konebanuil. [leproa Manbix
CBOOOJHEIX KOJICOaHMI

MAaTCMAaTHYCCKOI'O MasiTHHUKA

Onepuposams NOHAMUAMU:
rapMOHUYECKHUE KoJieOaHus,

NEPHUOJI M YaCTOTa KOJIeOaHHIA.

Ymems 3anuceiBaTh

Y UHTEPIIPETUPOBATh YPABHEHUE
rapMOHUYECKHUX KOJICOaHUN, TPUMEHSITh
3aKOH COXpPAHEHUS YHEPTUU

JUTsI KoJieOaTeIbHBIX ITPOLIECCOB,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, OOBSICHATH POJIb MAJIOCTH
aAMIUTUTY/IbI KOJIEOaHUH.

Ilpusooums npumepsi KoeOATEITHHBIX
IIPOLIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH TIEpPHOJia KOJIeOaHU
JIMHEVKH HA UWJIHAPUYECKOU
MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
Hccneoosams 3aBUCUMOCTH ITEpUOAA
KOJIeOaHWN JIMHEUKHU

Ha UIMHIPUYECKON TOBEPXHOCTH

OT pajJinyca €€ KpUBU3HbI
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2.2.

HSY‘ICHI/IG 3aBUCHUMOCTH

aMIUTATYIbI KOJICOAHUIM

["apMonunyeckue koaedanus.

AMHHI/ITy,}:[a, Iepruoa 1 4aCTtoTa

U UHMEPNPemupo8ams TIOITYICHHYIO
3aBHCHUMOCTb.

Cmpoumw TpapuK 3aBUCUMOCTH
neproja KoiueOaHuii TMHEHKN

Ha [TUJIAHIPHUYCCKON TOBEPXHOCTH
OT paanyca ee KpUBU3HBI

" JIMHCAPU30BLIBATDL 3TY 3aBUCUMOCTD

(c yueToM abCOIIOTHBIX TOTPEMIHOCTEN

u3MepsieMbIX GU3NYECKUX BEJIMYUH).
IIpumensams nipaBUIIa MOCTPOEHUS
rpaMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYMH JPYT OT JIpyra.
Hcnonvszoeams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumoceasu
MEXy KHHEMaTHYECKUM,
JTUHAMUYECKUM U SHEPTreTUYECKUM
OMHCAaHUEM TAPMOHUYECKUX
KOJIeOaHMIA.

Pewams 3anaun Ha rapMOHUYECKUE
KoJIe0aHus

Onepuposams NOHAMUAMU:

rapMOHHNYCCKHC KOJI€68,HI/ISI,
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MPYXKUHHOTO MasiTHUKA
OT BPEMEHH

(TIpakTUKyM)

KOJ1e0aHuM.
[TonATHE 0 3aTyxaromux

KOJICOAHUSX.

aMIUIUTY/1a, TIEPUOJI U YacTOTa
KoJIeOaHmi, 3aTyXaHue KoJieOaHUH.
Ymemwb 00BACHATH 3aTyXaloUIe
KOJIe0aTENIbHBIE MTPOLIECCHI C MTO3ULIUN
3aKOHA U3MEHEHUS MEXaHUYECKOU
SHEPruu, cooupathb
AKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepwvl 3aTyXaronmx
KOJIeOaTEIbHBIX MPOIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILUTATYAbI KOJIeOaHUH
IPY>KUHHOTO MasSTHHKA OT BPEMEHU
PV HATMYUH 3aTyXaHUS.

Cmpoumbs rpaduk 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTyXalOIMNUX KOJIeOaHmit
MasTHUKa BPEMEHH 1 JINHEAPHU30BHIBATh
ATy 3aBUCHUMOCTH (C YUETOM
aOCOJIIOTHBIX MOTPEITHOCTEH
U3MEPSEMbIX (PU3MUECKUX BEJTUYNH).
IIpumensims ipaBuUIa MOCTPOCHUS

rpadMKOB 3aBUCUMOCTEN (hM3UIECKUX

BEJINYMH APYT OT APYra.
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2.3.

N3mepenne akTMBHOTO
Y PEAKTUBHOI'O
COINPOTUBIICHU
KaTyLIKA
UHIYKTUBHOCTH

(TTpaKTUKYyM)

[TepeMeHHBIN TOK. AMIUTATYTHOE U
JNEUCTBYIOIIEE 3HAUEHUE CUJIBI TOKA
U HanpsbkeHusi. CHHYCOUTalbHbBIN
IIepEeMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOP M KaTyIlIKa
VWHIYKTUBHOCTH B LIEMH
CHUHYCOUJIAJIBHOT'O TIEPEMEHHOIO
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U MHIYKTUBHOE)

CONPOTHUBIICHUE

Hccnedosams 3aBUCUMOCTD aMILTUTY b
3aTyXawNMX KoJeOaHl MasTHUKA

OT BPEMEHU U UHMEPNpemuposams
3Ty 3aBUCHUMOCTb.

Hcnonvszoeams TUHENKY U CEKYHIOMED
Onepupogams NOHAMUAMU:
MEPEMEHHBIN TOK, aMILTUTYHOE

Y JICUCTBYIOIIEE 3HAUCHUE CUJITBI TOKA
U HaIPsDKCHHS, CHHYCOUIATBHBIN
IIEPEMEHHBIN TOK, aKTUBHOE,
PEAKTUBHOE, EMKOCTHOE U UHAYKTUBHOE
CONIPOTUBJICHUE.

Ymemsb 0OBACHATH IOBEICHUE
pe3ucTOopa, KOHAEHCATOPA U KaTYIIKH
WHIYKTUBHOCTH, BKIIFOUCHHBIX B IIETTh
CHUHYCOUJATbHOTO IEPEMEHHOIO TOKA,
cOOUPATH DJICKTPUUYECKYIO 1IETTh
(mocneaoBaTeNbHO COCANHECHHBIC
PE3UCTOP U KATYIKa MHIYKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
1Ipu6ooums npumepvl TPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX
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MEPEMEHHOT0 TOKA.

Dopmynuposams TUNIOTE3Y O XapaKTEPE
3aBUCUMOCTH aMILUTATYIbI HAMIPSDKEHUS
Ha PE3UCTOPE OT YACTOTHI I10/1aBAEMOTO
Ha BXOJ IIENU [TIEPEMEHHOTO
HAIPSHKCHUS TTOCTOSTHHON aMIUTUTY/IbI.
Cmpoumbs rpaduk 3aBUCUMOCTH
aMIUTUTY/Ibl HAPSKEHUS HA PE3UCTOPE
OT YacTOTHI I01IaBAEMOI0 Ha BXO/I LIETIH
MEPEMEHHOTO HAMPSHKEHUS TOCTOSIHHOM
aAMIUTATYBI (C YI4ETOM aOCOJIFOTHBIX
MIOIPETHOCTEN U3MEPSAEMBIX
(bu3MUEeCKUX BETUYNH).

llpumensame nipaBUIIa MOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (PHU3UIECKUX
BEJTUYHH JIPYT OT JIpyTa.

Hccnedosams 3aBUCUMOCTD aMILTUTY b
HaIpPsDKEHUS Ha PE3UCTOPE OT YaCTOTHI
110/1aBa€MOT0 Ha BXOJI IIeTIH
MIEPEMEHHOTO HAMPSHKEHUS TIOCTOSTHHOM
aAMIUTUTYIbl U UHMEPNPEMUPOBAMb

IMOJIYUYCHHYIO 3aBUCUMOCTD.
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2.4.1. Bseneunune
B DKCIIEPUMEHTAITHHYIO

aKyCTHUKY (JICKIIHS)

MexaHuvecKre BOJIHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
Y TIPOJ0JIbHBIE BOJIHEL. [lepuop,
4acToTa, CKOPOCTh
pacupoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHue, nperomMiIeHue,
UHTEpPEpEeHLIMS U AUPpaKIUs
BOJIH. 3BYK KaK ME€XaHU4eCKas
BosHA. CKOPOCTH 3BYKA.
I'poMkocTh 3ByKa. Beicota ToHa.

Ob6epronbl. TeMOp 3ByKa

Onpedensimb aKTUBHOE COITPOTHUBIICHHE
KaTyIIK{ UHTYKTUBHOCTHU

(IO HU3KOYACTOTHOM 00acTH rpaduka)
Y UHIYKTUBHOCTH KaTYIIKU

(10 BBICOKOYACTOTHOM yacTu rpaduka).
Hcnonvzo6ams reHEPATOP HUZKOU
4acTOThI, OCUUIUIOrpad WU BOJIBTMETP
NEPEMEHHOTO HANPSKEHHUS.

Pewams 3anaun Ha nenu NepeMeHHOro
TOKa C PE3UCTOPAMH, KOHJIEHCATOPAMHU
U KaTyIIKaM{ UHAYKTUBHOCTH
Onepuposamv NnOHAMUAMU.:
MeXaHU4ecKasl BOJIHa, MepUo,
4acTOTa, CKOPOCTh PaCIPOCTPAHEHHUS

U JIJTUHA BOJIHBI, OTPaXKEHUE,
npesioMiIeHue, uHTephepeHus

U 1U(pakus BOJIHbI, 3BYK, CKOPOCTb,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOp 3BYyKa.

Ymems 0OBACHSITH pa3inuue MExIy
MOTIEPEYHBIMH U MTPOJOIBHBIMU

BOJIHAMM.
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3name GopMyITBL, CBA3BIBAIOIINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, TPOCTEUIITNE METO IbI
UCCJIeIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepst 3BYKOB pa3HOI
IPOMKOCTH, BBICOTHI TOHA U TeEMOpa,
SABJICHUM OTPayKEHHUSI, IPEIOMIICHUS,
UHTEpPEPEHINH U TU(PPAKLIIUHA BOTHBI.
Onpeodensams Ha CIyX 3BYKHU BBICOKUX
Y HU3KHUX YaCTOT, TOHAJIBHBIE 3BYKH
1781137158

Pewamo 3aa4M O 3BYKOBBIX BOJIHAX

2.4.2. OcmumiorpamMma 1 [Tepuon, yactora, CKOPOCTh Onepuposams NOHAMUAMU. BBICOTA
Y CTIEKTP TJIACHBIX pacnpoCTpaHEHUs U JJIMHA BOJIHBL.  TOHA, 00€PTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (ITPaKTUKYM) CkopocTb 3ByKa. [ pOMKOCTB 3ByKa. 3BYyKa, OCHUJIJIOTpaMMa.
Bricora Tona. O6epronsl. TeMOp Ymems 00BACHATH, Kakasg UHPOpMaLUs
3ByKa. CHeKTp 3ByKa COJICPKUTCS B OCIIIIIJIOTpaMMe,

a Kakasl B CIIEKTpe, COOMpaTh
JKCINEPUMEHTAIIBHYIO YCTAaHOBKY.
IIpuooumys npumepsl IPUPOAHBIX
IPOLIECCOB U TEXHUUECKUX YCTPOMCTB,

KOTOpbIE T€HEPUPYIOT TOHAIbHbBIE
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3BYKH U ITYMbI, UX OCLIMJUIOPAMM

U CIIEKTPOB.

Ipumensime 111 NOTYYEHUS
OCLIJIJIOTPaMM U CIIEKTPOB 3BYKOB
NIEPCOHAIBHBIN KOMIIBIOTED

¢ MUKpO(OHOM WM cMapTHOH

C MPElyCTAHOBIICHHBIM [TPOTPAMMHBIM
o0ecreyeHneM.

Dopmynuposams TUNIOTE3Y O XapaKTepe
OCIIJIJIOTPAaMM U CHIEKTPOB PA3THYHBIX
3BYKOB.

Hccnedosams ocMILIOIPaMMBI

Y CIIEKTPBI PA3JIMYHBIX ITTACHBIX
3BYKOB OJIU3KHX YaCTOT

U UHMepnpPemuposams TH
OCIUJUIOTPAMMBI U CIIEKTPBI.
Onpedensims TIO OCIAIUIOTPaMMaM

Y CIIEKTPaM aMIUTUTY Il 3BYKOBBIX
BOJIH, YaCTOTHI UX TOHOB U OOEPTOHOB,
OLICHUBATh A0COJIIOTHHIE

Y OTHOCUTEJIbHBIE TOTPEITHOCTU

N3MCPCHHBIX (1)I/ISI/I‘ICCKI/IX BCJIMYHH.
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2.5.1. Crosune MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuas mexaHnyeckast BOJHa
KaK CymMMa JIByX BOJIH, O€TryIIux

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusX. [lonepeunsie

U TIPOJIOJIbHBIE CTOSTUME BOJIHBI.
Ilepuon, yactora, CKOPOCTH
pacnpoCTpaHEHUs U IJIMHA CTOSYEH
BOJIHBL. ¥Y3JIbl U ITyYHOCTH.
BimsiHue rpaHun oqHOMEPHOM
cpeabl Ha POPMHUPOBAHUE CTOSTUUX
BOJIH. P€30HaTOpBI C OTKPBHITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI TOH ¥ 0OEPTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Yemanasnusams 63aumocsnzu
MEK]Ty TPOMKOCTBIO 3ByKa U BUJIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYyKa) U BUJIOM
CIIEKTpa

Onepupogams noHsmuAMU: CTOAYAS
BOJIHA, y3€J1 U IIyYHOCTh CTOSIYEH
BOJIHBI, OCHOBHOM TOH M 00€pTOH
CTOSYEU 3ByKOBOU BOJIHBI.

Ymems 0OBACHITH yCIOBUS
00pa30BaHMsl CTOSYMX 3BYKOBBIX BOJIH
B PA3JIMYHBIX PE30HATOPAX, MPUHLIHI
JNEUCTBUS KAMEPTOHA.

3Hams BUABI TPAHUYHBIX YCJIOBUH,
dbopMyIy, CBSI3BIBAIOIILYIO YACTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUIMHOW pe30HAaTOpa U CKOPOCTHIO
3BYyKA.

IIpusooums npumepovl 3BYKOBBIX
PE30HATOPOB.

Pewams ipocreiimme 3agaumn

0 CTOAYHNX 3BYKOBBIX BOJIHAX
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2.5.2 V3yueHue criekTpa
3ByKa JINHEIHOTO
pe3oHaropa

(IpakTUKyM)

OCHOBHOM TOH 1 00E€PTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams nouamusmu: OCHOBHON
TOH 1 OOEPTOHBI CTOSYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTP 3BYKa.

Ymems 00BACHATH, Kakasg HHPpOpMaLUs
COJIEPKUTCS CIEKTPE 3BYKOBOW BOJIHBI,
coOupaTh IKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

1Ipusooums npumepsbi TMHENHBIX
3BYKOBBIX PE€30HATOPOB.

IIpumensimo 111 NOTYYEHUS 3BYKOB
CaMOJICJIbHBIN aKyCTUYECKUN PE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOTHEHHYIO
BOJIOM), a 17151 IOJIyYEeHUS CIEKTPOB
3BYKOB — II€PCOHAJIBHBIN KOMITBIOTED

¢ MUKpO(OHOM U cMapTHOH

C IPEAYCTaHOBJIEHHBIM ITPOrPAMMHBIM
o0ecreueHneM.

Dopmynuposams TUIIOTE3Y O XapAKTEPE
3aBUCUMOCTEN 4aCTOThI OCHOBHOI'O
TOHA U IEPBOr0 00EPTOHA 3BYKOBOM
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoumsb nTuHEapU30BaHHbIE rPapuKu
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3/YIIIHOTO CTOJI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
HOTPELIHOCTEN U3MEPSIEMBIX
(U3UYECKUX BEJIUYKH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyra.
Hccneoosams Tpaduk 3aBUCUMOCTEN
9acTOThl OCHOBHOTO TOHA U TIEPBOTO
00epToHa 3ByKOBOW BOJIHBI OT BBHICOTHI
BO3JIYIIIHOTO CTOJIOA B MPOOUpPKE

U UHMepnpemuposams 3TU rpaduKH.
Onpeodensamsb CKOPOCTh 3ByKa B BO3yXe
1o rpadukam 3aBUCUMOCTEH 9aCTOTHI
OCHOBHOTO TOHA M MEPBOT0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUPKE,
OLICHHMBATh A0COIOTHYIO

Y OTHOCUTENBHYIO MOTPEIIHOCTh

U3MEPEHHON (PU3MUECKON BETUINHBI
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2.6.1.

N3mepenne nokasarens
IIPEJOMIICHUS
IIOCKONapasuIeIbHON

IJIACTUHBI (IPAKTUKYM )

JIyu cBeta. OTpakeHue cBeTa.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomnenue cBeta. 3aKOHBI
npeaoMiIeHus cBeTa. AOCOJIIOTHBIN
MOKa3aTeNb MPEIOMIICHHUS.
OTHOCUTENBHBIHN MTOKA3aTENb

IMPCIIOMIICHUA

Onepupogsams noHAMuUAMU: JIy4 CBETA,
OTpaXECHHE CBETA, IIPEIOMIICHHUE CBETA,
a0COIIOTHBIN M OTHOCUTEIbHBIN
MOKa3aTelb MPEIOMIICHUS.

Ymemwv hopmyaupoBaTh 3aKOHBI
OTPaXKECHHS CBETA, 3aKOHBI
PEJIOMJIEHUS CBETA, COOUPATh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY.
lIpusooums npumepvl ONTUIECKUX
SIBJICHUH, B KOTOPBIX HAOIFOAAIOTCS
SIBJICHHSI OTPKCHHSI U TIPEIIOMIICHUS
CBeETa.

IIpumensams 3aKOHBI TPETOMIICHUS
CBeETa.

Cmpoumbs X011 Ty4dent

IIpU MPEJIOMJICHUU CBETa

Ha MTOBEPXHOCTH.

Hccneoosams n3MeHEHNE
HaIpaBJICHUS JIyda CBETa, MaJar0IIeTo
Ha OOKOBYIO MIOBEPXHOCTh
TJIOCKOITApaJlIeIbHOM TIACTHUHEI,

B 3aBUCUMOCTH OT yI'Jla MaACHUSA
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2.6.2 VI3mepenwue mokasaress
MPETIOMIICHUS TIPU3MBI
10 MUHUMAJIBHOMY YTy
OTKJIOHEHHMS JTa3€PHOTO

ay4da (MpaKTUKYM)

[Ipenomiienue cBera. 3aKOHBI
npeoMIIeHUs cBeTa. AOCOJIFOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBbHBIN TOKA3aTENh
npenomiuenus. [Ipusma.

[Ipenomasromumi yroy npu3msl

U UHMEPNPemupo8ams TOJTy4CHHbIE
pEe3yJbTaTHhI.

Onpedensims IOKa3aTeNb MPEIOMIICHUS
MaTtepuralia MI0CKonapawieIbHOMU
MJIACTUHBI, OIICHUBATH A0COJIIOTHYIO
Y OTHOCUTEIBHYIO MOTPEIIHOCTb
U3MEPEHHON (PU3UYECKON BETUIHHBI.
Hcnonvzosams Na3epHyIO YKa3Ky,
JIMHEUKY.

Pewamyv 3anaumn Ha npesioMIIEHNE CBETA
Onepuposamsb NOHAMUAMU:
MpEeIOMIICHUE CBETa, A0COTIOTHBIM

Y OTHOCUTEIBHBIN NOKa3aTEh
MPEJIOMIICHHUS, TPETOMIISFOIIHNMN Yol
MIPU3MBI.

Ymemwb paccuuThiBaTh MUHUMAJIBHBIN
YTOJl OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN NPU3MOI1, COOMPATH
AKCIIEPUMEHTAIILHYIO YCTaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
npuOOPOB, B KOTOPHIX MPUMEHSIIOTCS

IPETOMIISIOLINE TTPU3MBI.
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Ipumenamo 3aKOHBI TPETOMIICHUS
CBeTa.

Cmpoums X011 Jy4eil B TPEYroJIbHOM
PaBHOCTOPOHHEH MPU3ME B CIIydae
IPOM3BOJIHHOTO HAPABICHUS A CHUS
Jdyda U B CIydae MUHUMAJIbHOTO yria
OTKJIOHEHHUSI JTyya.

Hccnedosams 3aBUCUIMOCTB yTiia
OTKJIOHEHHMSI JTy4ya TPEyroJbHON
PaBHOCTOPOHHEW MPU3MOUN

OT HaIpaBJICHUsI TAJAOIIEro JIyda

U UHmMepnpemuposamsy OTyIeHHBIC
pe3yJIbTaThl.

Onpedensims 10 TIOTYYEHHOMY
3HaYEHUI0 MUHUMAJIBHOTO YTJia
OTKJIOHEHHUSI JTy4da TPEyroJIbHON
PaBHOCTOPOHHEH MPU3MOI TIOKa3aTeIb
peoOMJICHUS] MaTepraa MpU3Mbl,
OLICHHMBATh A0COIOTHYIO

Y OTHOCUTENBHYIO TIOTPEITHOCTh
U3MEpPEHHON (PU3NUECKON

BCINYHUHBI.
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2.7.1.

[Tpumenenue r3pdexra
MIOJIHOTO BHYTPEHHETO
OTpaKEeHUs

B U3MEPEHUAX (JISKIIHS)

1

[lonHOE BHYTpEHHEE OTpaXKEHHUE.
[IpenenbHbIN yrou MoJIHOro

BHYTPCHHCTO OTPAXKCHUA

Hcnonvszoeams npu3My, JIa3€pHYIO
YKa3Ky, TPAHCIIOPTHUD.

Pewams 3anaun 0 IpeIOMIIEHUH JTy4eEn
B IIpU3Max

Onepuposams noHsamuAMU: TIOTHOE
BHYTPEHHEE OTPAXKEHUE, NPEIEIIbHBIN
YTOJI IIOJIHOT'O BHYTPEHHETO
OTPAKEHMUS.

Ymems hopmynupoBaTh ycaoBue
BO3HUKHOBEHUS IIOJIHOTO BHYTPEHHETO
OTPAKEHMUS.

3namub HopmyiTy, CBSI3bIBAIOILYIO YTOJ
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS

C aOCOJIIOTHBIMU MTOKAa3aTeSIMU
IIPETOMIICHHS CPEN.

IIpusooums npumepvi TPUPOTHBIX
SBJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOaeTCs
(mpuMeHsieTCs1) ABJICHUE MOJTHOTO
BHYTPEHHETO OTPAKEHHS.

Pewams 3anaumn Ha TOJTHOE BHYTPEHHEE

OTpaKeHHE
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2.7.2. W3mepeHue noxkasarens
MPEIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJIoIeHUs yIiia
[IOJTHOTO BHYTPEHHETO
OTpakeHUs

(IpaKkTUKyM)

[lonHOE BHYyTpEHHEE OTpaKEHHUE.
[IpenenbHBIN YroJI IMOJIHOTO

BHYTPCHHCTO OTPAXKCHUA

Onepuposams NOHAMUAMU:
peJIoMJICHUE CBETa, AOCOTIOTHBIN

Y OTHOCHUTEJIbHBIN NMOKA3aTeNb
PEJIOMIIEHUS, TPETOMIIS IO yTo
MIPU3MBI, IOJTHOE BHYTPEHHEE
OTPAKEHUE, MPEJIETbHBINA YTOJ MOJTHOTO
BHYTPEHHETO OTPAXKEHHUS.

Ymems paccunuThIBaTh YroJ HOJHOTO
BHYTPEHHETO OTPaKE€HUS, COOUPAThH
AKCHEPUMEHTAIIbHYIO YCTAHOBKY.
IIpusooums npumepsbl ONTUIECKUX
pruOOPOB, B KOTOPHIX IPUMEHSIOTCS
MPETOMIISIFOLIUE TPU3MBI

Y UCIIOJIB3YETCS SBJICHUE TTOJIHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Cmpoums X011 y4a B TPEYTOJIbHON
pU3Me C Y4€TOM BO3MOKHOI'O TIOJIHOTO
BHYTPEHHETO OTPa)KCHHUS JTyya.
llpumenams 3aKOHBI TPETOMIIEHUS
CBeTa.

Hccneoosams ycnoBus, Ipyu KOTOPBIX
MO>KHO Ha0JII0/1aTh TOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka popmyiibl
TOHKOM JIUH3BI

C IIOMOIIBIO METOIA
rapaJiiakca,
IIPUMEHEHHOTO

JUISL ONIPEAECTICHUS

CoOwupatomue 1unH3bl. ToHKas

JINH3Aa. (DOKYCHOG PaCCTOAHUC

1 ONTUYECKAs CHJIa TOHKOM JIMH3LI.

3aBUCUMOCTH (POKYCHOTO
paccTosiHUS TOHKOM chepuieckon

JIMH3bI OT €€ rCOMCTPHUHA

OTpAKEHUE JIyda, UAYILIETO
B TPEYTOJIbHON IIPU3ME

U UHmMepnpemupo8ams MOJIyYCHHBIE
pE3yJIbTaTHI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTepuaa MpUu3Mbl 10 U3MEPEHHBIM
napamMeTpam, pyu KOTOPbIX HAUUHAET
HAO0JIIOIAThCS MOJTHOE BHYTPEHHEE
OTpa)kK€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENIHOCTh U3MEPEHHOM (pr3nyecKomn
BEJINYMHBI.

Hcnonvszoeams pu3My, JIa3€pHYIO
YKa3Ky, JUHEUKY.

Pewams 3anaun 0 NOJTHOM BHYTPEHHEM
OTPaXCHHH JIyUel B IpU3Max
Onepupoeams nowsmusmu.: JIAH3A,
TOHKas JINH3a, COOMparolas J1uH3a,
rJIaBHas ¥ MOOOYHAsi ONTHYECKAasl OCh,
doxyc, PoKycCHOE pacCTOsTHUE,
(dokanbHas IIOCKOCTh, ONITHYECKAas

cuiia, rornepeIHoOC YBCINUCHUC,
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MTOJIOKEHUS
U300paKeHUS

(TIpakTUKyM)

Y OTHOCUTEJIBHOTO IOKA3aTelIs
npesnomieHuss. PopmyJsia TOHKOU
JIMH3BL. Y BEIIMYEHUE, 1aBAEMOE

nun30u. [Tapammakc

napa’suiakc.

Ymemb 0OBSCHATH CYIIHOCTh
napasurakca, 3almuchbiBaTh GopmyIy,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOIr'0 pacCTOSIHUSI TOHKOM
chepudecKoil TUH3BI OT €€ TCOMETPHH
¥ OTHOCHUTEILHOTO MOKa3aTems
PEJIOMJICHUS, a TaKKe PopMyITy
TOHKOM JIMH3BI, COOUPATH
AKCIIEPUMEHTAIILHYIO YCTaHOBKY.
IIpusooumys npumepel mapaniakca,
OTNITHYECKHUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMPAFOIIIHE JINH3HI.
Ipumensamo Hopmyny TOHKOH JIMH3HI.
Cmpoumbs X0l pa3TUYHBIX JTyUyen

B TOHKOW COOMPAFOIIEH JTNH3E.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus 3G dexTa napamuiakca
JUTSI OTIPEICIICHUS TTOJI0KEHUS
M300paKeHUsI ICTOYHHUKA CBETa

C MaJIoil CBETUMOCTBIO, TTOJTYIEHHOTO

C TIOMOIIIbIO COOUpArOIIEH JTUH3BI
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2.9.

N3mepenue pokycHOro
paccTosTHUS
pacCenBarOIICH JTUH3bI

(IpakTUKyM)

PacceuBaroniye nuH3bI.

Tonkas nmun3a. DokycHoe
PacCTOSIHUE U ONITHUYECKAsl CHUJIA
TOHKOM JIUH3bL. DOpMys1a TOHKOU
JIVH3BI.

XoJ myda, TpOIIEAIIETrO JINH3Y
10/ IIPOU3BOJIBHBIM YIJIOM

K €€ I'JITAaBHOUM ONTUYECKOM OCH.

U UHmMepnpemupo8ams MOITyYCHHbIC
pEe3yJbTaTHhI.

Onpeodensimeb HOKYCHOE pacCTOSHUC
cobuparoiei TMH3bl Ha OCHOBaHUU
pe3yJbTaTOB SKCIIEPUMEHTOB

10 HaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOUEUYHOTO HCTOYHUKA
CBETa, OLICHUBATh A0COJIOTHYIO

¥ OTHOCUTEJIHLHYIO TIOTPEITHOCTh
U3MEPEHHOMN (PU3UYECKON BETUIMHBI.
Hcnonvzoeams coOMparouyro JIUH3Y,
ONTHUYECKYIO CKAMBIO.

Pewams 3a1aun Ha TOHKUE
coOuparoire JMH3bI

Onepuposams noHAMUAMU: JTAH3A,
TOHKasl JINH3a, pacCeUBarOIIas JIMH3a,
MHUMBIN UCTOYHUK CBETa, MHUMOE
n300pakeHue.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS Cydas pacCeUuBarOIIEH
JIMH3bI, COOMPATH IKCIIEPUMEHTATBHYIO

YCTaHOBKY, ITOJy4aTh JEUCTBUTEIBHOE
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[TocTpoeHne M300pakeHHUl TOUKH
U OTpE3Ka NPsIMON B COOMPAIOIINX
U pacCeUBAIOLINX JIMH3aX

U UX CUCTEMAX

M300paKEHHE B PACCEUBAIOIIEH JIMH3E
IyTEM CO3/IaHHSI C IOMOIIBIO
coOuparoiet TMH3bI MHUMOTO
VCTOYHUKA JIJI1 PACCEUBAIOIICH JINH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBarOIIME JTUH3bI U CUCTEMBI JINH3.
Ipumensmo HopmMyTy TOHKOM JTUH3BI
Clly4as pacCeuBarONICH JIMH3BI.
Cmpoumbs X0l pa3IUYHbIX JTy4Yen

B TOHKOM PacCEHBAIOLLIEH JINH3E,
M300paXeHUEe TOYKU U OTpe3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX.

Hccneoosams xon nmyuen

Yepe3 pacCerBAOLIYIO JIMH3Y,

a TaKXK€ B CUCTEME, COCTOSIICH

13 coOuparolel 1 paccenBarolle JTuH3
pU UX PA3TUYHOM B3aUMHOM
PACIIONIOKEHUY U UHMEPNPEMUPO8ams
MOJIyYEHHBIE PE3YIIbTATHI.

Onpeoensamsb HOKYCHOE PACCTOSIHUE
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2.10 Omnpenenenue AJIUHBI
BOJIHBI JIa3€PHOTO
U3JTyYEHUS C TIOMOIIIBIO
cxeMsl FOHTa

(IpakTUKyM)

HNuTtepdepenius cpeTa.
KorepeHTHbIE HCTOYHUKH.
VcnoBusa HaOm0aeHUSA
MaKCUMyMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX KOI'CPpCHTHBIX NCTOYHHKOB.

paccenBarolIei JIMH3bI HA OCHOBAaHUH
pE3yNbTaTOB SKCIEPUMEHTOB I10:

1) HaOIIOICHUIO ICHCTBUTEIILHOTO
U300paKEHU, JaBAEMOIO
paccenBaroIeil TUH301;

2) HaAOJIIOICHUIO PACXOSIIETOCS
CBETOBOI'O ITyyKa, 00pa30BaHHOTO
paccenBarolIeil TMH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
NOTPEIIHOCTh U3MEPEHHON (PU3nUYeCcKon
BEJTUYHHBI.

Hcnonvzosams cobuparouyto

U pacCeMBalOIIYIO JINH3Y, ONTHYECKYIO
CKaMblO.

Pewamos 3anaun Ha TOHKHE
paccenBaroNIfe JTUH3bI

Onepuposams NOHAMUAMU:
uHTepdepeniys, naTepepeHIIMOHHAS
KapTUHA, KOTE€PEHTHBIC HCTOYHUKH,
uHTEepPEPECHIIMOHHAS CXeMa, CXemMa
IOnra.

Ymemw 3anuceiBaTh YCIIOBUA
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[IprmMepsbl KJIacCUYECKUX

UHTEP(HEPEHIIMOHHBIX CXEM

HAOJIIOICHUS] MAaKCHUMYMOB

Y1 MUHUMYMOB B HHTE€P(EPEHIIMOHHOU
KapTUHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB, COOMPATH
JKCIIEPUMEHTAJIBHYIO YCTaHOBKY.
IIpuooumys npumepsl TPUPOTHBIX
SBJICHUN U TEXHUYECKHUX YCTPOMCTB,

B KOTOPBIX HaOIIOgaeTCs
(mpuMeHsieTCsI) sIBJICHHE
uHTEPPEPECHIINH.

IIpumensime ycinoBus HaOMIOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEPPEPEHLIMOHHON KapTUHE.
Cmpoums X0J1 «JIy4eil» U MOKa3bIBATh
Ha HEW Pa3HOCThb X0OJa

B MHTEpepeHronnom cxeme Oura.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEPPEPEHIIMOHHON KapTUHBI

IIPU Pa3IMYHBIX T€OMETPUYECKUX
napamerpax cxemsl FOHra.

Hccnedosams nHTEPHEPEHIIUOHHYIO
KapTUHY TTPU HAOJTIOICHUH
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Hroro no pazneny

Pasznen 3. KBanToBas pusuka.

3.1.

N3ydenue criektpa
CBETa Pa3JIM4YHBIX
MCTOYHUKOB

C IIOMOILIBIO

T PaKITnOHHON

peneTku (MPakTUKYM)

19

Hudpakuus csera.
JudpakunoHHas pelierka.
VcnoBue HaOIIOAEHUS TIIaBHBIX
MaKCHMYMOB IIpH MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.

UHTEPPEPEHIINH C TTOMOILBIO CXEMBI
Onra u unmepnpemuposams
MIOJIYYCHHBIC PE3YJIbTATHI.

Onpedensims NJIMHY BOJHBI CBETa

0 pe3yJibTaTaM HaOJI0ICHUS
UHTEPPEPEHIIMOHHON KapTHUHBI

¢ noMoIIpio cxeMbl FOHra, olieHuBaTh
aOCOJIIOTHYIO U OTHOCUTEILHYIO
MOTPENIHOCTh U3MEPEHHOM (pr3nyeckomn
BEJTUIHMHBI.

Hcnonvzoeams na3epHyIo yKa3Ky,
PYJIETKY, a Takke (Hoibry, OyaaBKu

Y HUTKY JUIs peanu3anuu cxembl FOHra.
Pewams 3anaun Ha TBYXBOJIHOBYIO
uHTEPPEPEHITUIO

Onepuposams NOHAMUAMU:
mudpakiys, TudpaKkIOHHAs PEIIeTKa,
(GbOTOH, YPOBEHb SHEPTHH aTOMA,
U3Ty4eHHUE | MOTJIomeHre POTOHA,
CHEKTP U3MyYEHHUS, CTIEKTPOCKOIL.

Ymemw 3anuceiBaTh YCJI10BHUA
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N3nyyeHne u noriaomeHne
(hOTOHOB TpH TTEPEXOIe aTOMa
C OJIHOTO YPOBHSI DHEPTUU

Ha Jpyrou. Bunpl ciekTpos.

CnekTpockor

HaOJII0ICHUS I1aBHBIX AUPPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOTO CBETA

Ha JU(QPAKIUOHHYIO PELIETKY, YCIOBUS
U3ITyYEHHUS] U MOTJIOMIEHUS] (POTOHOB
IIPU [IEPEXO0JI€ aTOMa C OJHOTO YPOBHS
SHEPIrUU Ha APYroi, coOupaTh
JKCIIEPUMEHTAJIBHYIO YCTaHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3JTyYEHHUS], TEXHUYECKUX YCTPOICTB,
B KOTOPBIX MPUMEHSIOTCS U3ITyUYEHHUS
C pPa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumename ycnoBusi HAOMIOAEHUS
TJIaBHBIX JU(PPAKITMOHHBIX
MaKCUMYMOB IIpY NAaJICHUU
MOHOXPOMATHYECKOIO CBETa

Ha M (PPaKIIMOHHYIO PEIIETKY.
Cmpoumbs X011 «JTydei»

IPU UX HOPMAJILHOM MaJICHUH

Ha TUPPAKIUOHHYIO PEUIETKY

Y TIOKa3bIBaTh HA HEW PA3HOCTh XO/4.

Dopmynuposams TUTIOTE3Y O BUJIE
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CIEKTPOB M3JTYyUEHHUS UCTOYHUKOB CBETA
Pa3HON MPUPOIBI.

Hccneoosams ONTUYECKHUE CIIEKTPHI
U3JTy4YEHUs] ICTOYHUKOB CBETA Pa3HOU
OPUPOABL U UHMEPNPEMUPOBAMb
MOJIyYCHHBIE PE3YJIbTATHI.
Onpedensims NJIVHBI BOJH U3Ty4EHUS
Pa3UYHBIX UICTOYHUKOB

0 pe3yJibTaTaM HaOII0ACHUS

T PaKIIMOHHON KapTHUHBI,

naBaeMoi Tu(PpaKIMOHHON PEIIETKOMH,
OLICHUBATh A0COJIIOTHYIO

¥ OTHOCHUTEJIbHYIO TTOTPEUTHOCTh
U3MEpPEHHOMN (U3HUeCKOn

BEJTUYHHBI.

Hcnonvzosams 1MPpakIIMOHHYIO
perieTKy, GoHaph ¢ JaMIou
HaKaJIMBaHMS, CBETOANOIHBIN (POHAPB,
razopaspsaHyIo Jlamny, nuadparmy,
MEpPHYIO JICHTY.

Pewamys 3a1aun 0 maJiIcHUN CBETa
Pa3IMYHOrO CIIEKTPATIBLHOTO COCTaBA

Ha TUPPAKIUOHHYIO PELIETKY
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3.2.

HUccnenoBanue
3aBHCHUMOCTH
MHTEHCHUBHOCTH
CBEUEHHS CBETOAHOIA
OT CHUJIBI MPOTEKAIOIIETO
Yyepes3 Hero Toka

(IpaKkTUKyM)

CBeTomo1, ”THTCHCUBHOCTD

U3IIydeHus, (HOTOH, AIMEKTPOH

Onepuposams noHAMUAMU. CBETONOI,
p-N-TIepexo/1, ICKTPOH, JbIpKa, (POTOH,
WHTECHCUBHOCTD U3ITyYCHHS.

Ymemsb 0OOBACHATH B yIPOIIICHHOM BHUJIC
MPUHIINAI ICUCTBUS CBETOANO/IA,
coOMpaTh IKCIEPUMEHTATBHYO
YCTaHOBKY.

IIpusooums npumepvi IPUMEHCHUS
CBETOAMO/IOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH HHTCHCUBHOCTH
U3ITyYCHHS CBETOINOA OT CHIIBI
IIPOTEKAOIIETO Yepe3 Hero TOKA.
Hccneoosams 3aBUCUMOCTD
WHTCHCHUBHOCTH U3JTy4YCHHUS CBETOIMOIa
OT CHUJIBI IIPOTEKAFOIIETO Yepe3 HEero
TOKA U UHMEePNPemuposamn
TIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums rpaduK 3aBUCUMOCTH
WHTEHCUBHOCTH M3JTyYEHHUs CBETOIMO/A
OT CHJTBI POTEKAIOIIIETO YePe3 HETO

TOKa (C y4eTOM a0COFOTHBIX
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3.3.

Hab6mronenue
U30MpaTeNbHOCTH
BHYTPEHHETO
doTorddexra k qrHE
BOJTHBI CBETa

(IpaKkTUKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3ITy4eHusi, POTOH, IEKTPOH.
DHeprusi 1 UMIyJIsC (HOTOHA.
doTo3dhexT. 3aKoHbI
dboToaddexra. YpaBHeHHE
OitHmTeitHa 1 Gororddekra.

«KpacHas rpanuna» ¢porodddexra

IOTPELIHOCTEN U3MEPSIEMBIX
($uU3NYECKUX BETUYHH).

IIpumensimo IpaBUiIa HOCTPOECHUS
rpaduKoB 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH JPYT OT JIpyra.

Onpeodensamp XapakTep 3aBUCUMOCTU
MHTEHCUBHOCTH U3JIy4Y€HUsI CBETOUOIA
OT CHJIBI POTEKAIOILIETO YEPE3 HETO
TOKaA.

Hcnonvzoeams CBETOANOM, TIOKCMET]
(u1 cMapThOH C TaTYNKOM
OCBELIEHHOCTH), JJA0OPATOPHBINA OJI0K
nuTaHus (WM UCTOYHHUK TTOCTOSTHHOTO
HaNpsHDKEHUs, peocTaT U MyJIbTUMETP)
Onepuposams nOHAMUAMU. CBETOIUO,
p-N-Tiepexo/1, SJAEKTPOH, JIbIpKa, (POTOH,
UHTEHCUBHOCTh U3TyUYCHHUS,
dboTorhPexT (BHEITHHI U BHYTPEHHHUI ),
(OTOTOK, «KpacHasi TpaHULIa»
dboTorddexra.

Ymemwb 0OBSACHATD B YIIPOILLIEHHOM BU/JIE

IIPUHLIAII JEHCTBUSA CBETOAMOAA,
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dopMynupoBaTh 3aKOHBI GoTOIPDEKTa,
3anuChIBaTh ypaBHEHHE DIHINTEHA
s hororddexra u popmyny

IS «KpacHO# rpanuiib potodddexra,
coOupaTh IKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

I1Ipugsooums npumepsvl IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
IIpumensmo 3axkoHbI poTOdDPEKTa,
ypaBHEHUE DUHIITEHHA

st poroaddexra, popmyiny

JUTSL «KKpacHOM TpaHuIib» hoTodddexra.
Dopmynuposams TUTIOTE3Y

00 yCJIOBUSIX BOBHUKHOBEHUS
BHYTpeHHETO GoTorddexTa

IpU NaJICHUH Ha CBETOAMOJ] CBETOBBIX
BOJIH Pa3HOM JIJINHBL.

Hccneoosams siBieHrE BOSHUKHOBEHHSI
($oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
W3Y4YUB 3aBUCUMOCTB CHIIBI (POTOTOKA

B OCBEIIIAEMOM CBETOHO/]IE

OT HAIIPsKCHUS HA APYTOM CBCTOJAHOAC,
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BBITIOJTHSIIOIIEM POJIb UICTOUHHKA CBETA
U UHmMepnpemupo8amsy MOTy4YCHHbIE
pe3ybTaThlI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOINO]IE
(TOK BO3HHMKAET TOJIBKO IIPU OCBEIICHUU
€ro CBETOJMOJOM C JJIUHOM BOJIHBEI,
MEHBIIIEN WIK PaBHOU JUIMHE BOJIHBI,

Ha KOTOPYIO PaCCUMTaH OCBEIIAEMbIN
CBETOJMON).

Hcnonv3o6amsb CBETOANOIbBI PA3HBIX
I[BETOB (KpacHbBIC, 3€JICHBIC U CUHHUE),
71a060paTOPHBIN OJIOK MUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha poTodrPdext

Hroro no pazgeny 3)
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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